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1 OBIIUE IMOJIOKEHU S

1.1.  OcHoBHasi mnpodeccuoHalbHasi o0pa3oBaTeibHAsi NporpaMMa BbICIIET0
o0pa3oBaHusi — MporpaMMa NOAroOTOBKHM 0akajlaBpoB (Jajiee — mporpamMMma 0akajaBpuara,
OOIl o6GakanaBpuara), peanuzyeMas (denepaabHbIM  TOCYAAPCTBEHHBIM  OOJIKETHBIM
00pa30BaTeNbHBIM YUPEKICHUEM BBICIIETO 00pa3oBaHus «POCCHICKUN XUMHUKO-TEXHOJIOTHUECKUN
yauBepcuteT umenu JI.VMI. MennaeneeBa» B COOTBETCTBUHU C (helepaabHBIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHJAPTOM BBICIIEr0 00pa30BaHus — OaKaIaBpuaT MO HAPABICHUIO TIOITOTOBKU
15.03.02  TexHoJiorMYecKHe _ MAIIMHBLI __¥___obdopvaoBanue, TMpoduiab «XHMHUYECKOE
MAIINHOCTPOEHHUEe», MPEJICTABIAET COOONW KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OOpa3oBaHUS U
OpraHMU3alMOHHO-TIEJaTOTMYECKUX YCIIOBHM, KOTOPBIA IMpeAcTaBieH B BHUAE Y4eOHOTo IUIaHa,
KaJleHAapHOro ydeOHOoro rpaduka, padoyux MporpamMM ITUCIHUIUIMH (MOMYyJeH), OICHOYHBIX W
METOJIMYECKUX  MaTepuajoB, pabouell mporpamMmbl BOCHHTAHUS, KaJCHAApHOrO  IUIaHA
BOCIIUTATENBHON pabOTHI, OPM aTTECTAIHH.

1.2. HopmaTuBHBIE JOKYMEHTBI 1JIs1 pa3padoTKH NporpaMmMbl 0akajiaBpuaTta 110 HalpaBJIeHUI0
MOJATOTOBKH COCTaBJIAIOT:

— Denepanbubiii 3akoH OT 29.12.2012 1. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oeneparuny;

— Ilpukaz MunobOpnayku Poccum ot 07.08.2020 r. Ne 922 «OO06 yrBepkiaeHUU (eaeparbHOro
rOCy/IapCTBEHHOI'O0 00pa3oBaTeIbHOIO CTAaHJapTa BhHICIIETO0 0Opa3oBaHUsA — OakanaBpuaTr IO
HarpaBieHuto noarotoBku 15.03.02 Texnonornyeckue Mamubl 1 06opynosanue» (gaiee — GI'OC
BO - OGakanaBpuatr mno HampabieHut0 noArotoBku 15.03.02 TexHonormueckue MalIuHbBI U
obopya0BaHue);

— Ilpuka3z Muno6puayku Poccuu ot 05.04.2017 r. Ne 301 «O6 yrBepxkaenun [lopsaaka opranuzamnmu
U OCYILLIECTBJIEHHs] 00pa30BaTENIbHON NEATEIBHOCTH MO 00pa30BaTENIbHBIM MIPOrpaMMaM BBICLIETO
oOpa3oBaHHMsl — TMporpaMMmaM OakaiaBpuaTa, MporpaMMaM CHENHaTUTeTa, Mporpammam
OakanmaBpuaTa;

— Ilpuka3z MunucrepctBa oopazoanusi u Hayku P® ot 23.08.2017 Ne 816 «O0 yTBep:kaeHUN
[lopsinka mpuMEHEHHs OpraHMU3alMsIMH, OCYLIECTBISIOIIMMH O0pa30BaTeIbHYIO JAEATEIbHOCTb,
3JIEKTPOHHOTO OOY4YeHHs, JAUCTAHLIMOHHBIX O0pa3oBaTelIbHBIX TEXHOJOTMM MpH peanus3alnuu
o0pa3oBaTeIbHBIX IIporpamMmm» [DnexTpoHHBII pecypc]. Pexnm JOCTYTIA:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nata oopamenus: 02.04.2021).

— Ilpuka3 MuHucTepcTBa Haykd M BeIcuiero obOpazoBaHust Poccuiickoit deneparuu,
MunuctepctBa npocsenienus Poccuiickoit @eneparnuu ot 05.08.2020 Ne 885/390 «O mpakTuueckon
MOATOTOBKE 00YJAIOIIUXCs» [ DIEKTPOHHBIN pecypc].

Pexxum noctyna:

http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDo
c=1/ (nara obpamenus: 02.04.2021);

— Ilonoxxenue 00 oOpraHu3alM ¥ MCIOJIB30BAaHUM BJEKTPOHHOTO OOYy4YeHUus U
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTMH IPU peaau3aluu 00pa30BaTeNbHBIX MPOrpaMM B
denepaTbHOM  TOCYJapCTBEHHOM — OIO/KETHOM — O00pa30BaTENbHOM  YUPEKICHHUU  BBICLIETO
oOpaszoBanus «Poccuiickuii XMMHKO-TeXHoJornyeckuii ynusepcurer umenu [[.1. Menneneesay,
npuHsToe pemieHreM YdeHoro copeta PXTY um. JI.1. Menneneesa ot 27 mapta 2020 r., mpoTOKOJI
Ne 9, BBenenHoe B nericteue npuka3om pekropa PXTY nm. JI.W. Menneneesa ot 27 mapta 2020 .
Ne 29 O]] [OnexTpoHHBIi pecypc].

Pexxum pgocryna:
https://muctr.ru/upload/university/departments/uu/local _doc/pologenie EOiDOT 2.pdf nara
obpamenus: 02.04.2021);

— llonoxeHue O TpPakTHMYECKOW TOATOTOBKE oOydarommxcsi B (eaepaabHOM
rOCy/lapCTBEHHOM  OIOJDKETHOM  00pa30oBaTENbHOM  YUPEXKJEHUU  BBICIIErO  00pa30BaHUS
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«Poccuiicknii XUMHUKO-TEXHOJOTUYEeCKUd yHuBepcuteT umeHu .M. MeHneneeBa», NpuUHSATOE
pemienueM Yuenoro coera PXTY um. JI.U. Mengeneesa ot 25.11.2020, npotokon Ne 4, BBeZIeHO B
nericrBue npukazoM pekropa PXTY um. .. Menneneesa ot 26.11.2020 Ne 117 O] [DneKTpOHHBIH
pecypc].

Pexxum gocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt_podgotovka_2.pdf
nata oopamenus: 02.04.2021).

— IIpu OCBOCHHHU TUCIUTUIMH U MMPAKTUK CTYACHTHI JTOJKHBI UCTIOIB30BaTh HH(POPMAITMOHHBIE
1 uHGOPMAITMOHHO-00Pa30BaTEIbHbIE PECYPCHI CIEAYIONIUX MTOPTAJIOB U CAalTOB:

— Cucrema ¢enepabHBIX 00pa30BaTeIbHBIX NOPTAIOB. CHUCTEMa OTKPBITOIO 00pa30BaHMS.
Koncantunroseii unenrp HMOC OO P® [DnexkrpoHHsid pecypc] — Pexum npocrymna:
http://www.openedu.ru/ (nara obpamenus: 02.04.2021).

— Nudopmarnmonnas cucrema «Enuaoe okHO gocTyna k oopazoBarenbHbIM pecypcam». URL:
http://window.edu.ru/ (nara obpamenus: 02.04.2021).

— OJIIO: cooterctBue TpedboBanusiM OI'OC [DnexkTpoHHBI pecypc] — Pexxum nmocryma:
http://fepo.i-exam.ru/ (nata oopamenus: 02.04.2021)

1.3 O0mas XxapakTepucTHKA NPOrpaMMbl 0aKkajaBpuara

Leanio mporpaMmsbl 6aKkajiaBpuaTa sSBIsETCS CO3/1aHue JUId 00y4yaroluXcsl YCIOBUN IS
npuoOpeTeHus: HEOOXOAUMOTO JJIsl OCYIIECTBICHUS MPOPECCHOHATHHON IESITEIBHOCTH YPOBHS
3HAHUW, YMEHWH, HAaBBIKOB, OIbITA JESATEIBHOCTM M TOATOTOBKY, M 3aIIUTy BBIITYCKHOMN
KBAJTM(UKAIIMOHHOHN paboTEHI.

[Tonyuenue oOpa3oBaHusi MO 00pa3oBaTENbHOM MpOrpaMMe BBICHIETO OOpa3oBaHUS —
nporpaMMme OakajlaBpuara JIOIMYCKaeTcs TOJBKO B 00pa30BaTENbHOW OpraHU3allMi BBICIIETO
o0Opa3oBaHMs M HAay4yHOH opraHu3zauuu (manee — opranuzanus). OOydeHue 1Mo oOpa3oBaTEIbHON
rporpamMMme BBICIIEr0 00pa3oBaHUsl — MporpaMme OakanaBpuara B 00pa3oBaTeNbHON OpraHU3aIiu
OCYILIECTBISIETCS B OYHOM, OYHO-320YHOU U 3204HOM (popmax.

O6wem mporpammsbl OakanaBpuara coctaBisieT 240 3a4eTHBIX enWHUI] (Jajee — 3.€.) BHE
3aBUCHUMOCTH OT (hOopMbl OOYy4eHHs, TPUMEHSIEMbIX 00pa30BATENbHBIX TEXHOJOTUH, pealu3aliu
nporpaMMbl  OakaliaBpriaTa C HCIIOJIB30BAHHUEM CETEBOH (POpMBI, peanu3aluy TPOTPaMMBI
OakanmaBpuaTa NO WHIMBHIyaJbHOMY YydyeOHOMYy miaHy. OObeM mporpammbsl OakanaBpHara,
peanu3yemMblil 3a OAMH Y4eOHBINH TOJ, cocTaBisieT He Oosiee 70 3.e. BHE 3aBUCHUMOCTU OT (HOPMBI
o0y4eHHUs, IpUMEHsIeMbIX 00pa30BaTeNbHBIX TEXHOJIOTHI, peaar3aly IporpaMMel OaKaiaBpHuara C
WCTIOJIb30BAHUEM CETEBOW (POPMBI, pealln3ali MporpaMMbl OakanaBpuaTa 1Mo WHAWBUAYATEHOMY
yuyeOHOMY IJ1aHy (3a MCKIIIOYEHHEM YCKOPEHHOTO OOyueHHs), a P YCKOPEHHOM OOy4eHHH — He
6oxee 80 3.e.

Cpok mosyueHust oOpa3oBaHMsl IO TNporpaMme OakajgaBpuaTa (BHE 3aBUCUMOCTH OT
MIPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHIN):

- B O4YHOM (opme 00ydeHus, BKIIIOYAs KaHUKYIbI, MPEIOCTABIsIEMbIE TIOCIE MPOXOKACHUSL
rocyJapCTBEHHOM UTOTOBOM aTTEeCTAllMM, COCTABISET 4 roja;

- B OYHO-320YHOH WM 3a04HON (hopmax 0oOyueHHUs yBEIMUMBAECTCS HE MEHee 4eM Ha 6
Mecs1EB U He OoJiee yeM Ha | roJ1 1o CpaBHEHMIO CO CPOKOM MOTy4YeHHs 00pa3oBaHMsI B OUHOM popme
oOyueHus;

- Ipu OOYUYEHHH 10 MHIUBHUIYaJIFHOMY YU4eOHOMY IutaHy WHBaMHI0B u jmi ¢ OB3 Moxer
ObITh YBENTMYEH 0 MX 3asBJICHUIO HE OoJiee YeM Ha TOJ MO CPAaBHEHHIO CO CPOKOM IOJIyYEHHS
o0Opa3oBaHMsl, yCTAHOBJICHHBIM JJI1 COOTBETCTBYIOIIEH (hOPMBI 00yUEHUSI.

[Tpu peanuzanuu nmporpamMmMbl OakanaBpuaTa Y HUBEPCUTET BIIPaBe MPUMEHSTH AJIEKTPOHHOE
o0y4eHne, TMCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH. Peann3amus mporpaMmsbl OakamaBpuaTa
C TMPUMEHEHUEM HCKIIIOUUTEIBHO SJIEKTPOHHOTO OOYYEHHs, JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI HE JOMYCKaeTCsl.

OnekTpoHHOEe OOy4yeHMe, JUCTAaHIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUH, MPUMEHSEMbIE
pu 00y4IEeHUH WHBAIUIOB H JIUI] C OTPAHNYCHHBIMU BO3MOKHOCTSIMH 3/IOPOBBS (Jajiee — WHBAHIBI
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u muua ¢ OB3), momkHB IpeaycMaTpuBaTh BO3MOXHOCTh MpueMa-Tiepeadyd HHGOpMaluu B
JOCTYITHBIX ISl HUX (hopMax.

Peanuzamuss  mporpammbl  OakanaBpuaTa — OCYIIECTBIISIETCS ~ YHHUBEPCHUTETOM  Kak
CaMOCTOSITENIbHO, TaK U TOCPEJICTBOM CETEBOU (DOPMBI.

[Iporpamma OakanaBpuaTa peaqu3yeTcsi Ha TOCyIapCTBEHHOM si3bike Poccuiickoit
denepanyy, €CiIi HHOE HE ONPEAEIEHO JOKAIbHBIM HOPMATUBHBIM aKTOM Y HUBEPCHUTETA.

CTpykTypa nporpamMmbl 0akajiaBpHaTa BKIIOYACT OOS3aTEIIbHYI0 YacTh M 4YacTb,
bopMupyeMyI0 yuacTHUKaMU 00pa30BaTeIbHbIX OTHOIIEHUH. CTPyKTypa mporpaMMel 6akaiaBpuaTa
BKJTFOYAET CIIEAYIONUe OJIOKH:

Baoxk 1 «/ucuumiamnabl (MOAYJIH)», KOTOPBI BKJIIOYAET AUCHMILIUHBL (MOIYJIH),
OTHOCSIIIMECS K O0OS3aTeNIbHOM YacTW MPOrpaMMbl U YacTH, (GOPMUPYEMOH y4aCTHHKAMU
0o0pa30BaTeNbHbIX OTHOIICHUN;

Buiok 2 «IIpakTHKa», B KOTOPBII BXOJIAT yueOHAst U IPOU3BOCTBEHHAS MPAKTHKH;

Baok 3 «['ocynapcTBeHHAasi HTOTOBasi aTTeCTAIH», KOTOPHI BKIIOYAET MOATOTOBKY K
MPOLIEAYPE 3AIUTHI U 3aLTUTY BBIMTYCKHON KBaTU(UKAIIMOHHOMU PaboThI

CTpykTypa nporpamMmmbl 6aKajiaBpuara

CtpykTypa nporpaMmsl 6akaiaBpuaTa O6beM mporpaMMel
OakanaBpuaTa B 3a4€THBIX
eIMHULIAX
bioxk 1 JucuuniuHel (MOTyHN) He menee 180
bnok 2 [TpakTHka He MeHee 15
biok 3 I'ocynapcTBeHHasi UTOrOBasl aTTeCTalUs HE MeHee 6
O6beM mporpaMMbl OakaiaBprara 240

B pamkax bmoka 1 «/lucummummasl (MOaynu)» TMporpamMma OakajgaBpuaTa JIOJDKHA
o0ecreynBaTh pealn3annio JUCIUIUIMH (Moxylel): - mo ¢uocodun, ucropun (ucropun Poccun,
BCeOOILeH NCTOPUM), HHOCTPAHHOMY SI3BbIKY, 0€30M1aCHOCTH KU3HEACATEIbHOCTH. - IO (pu3nueckon
KYJIbTYpE U CHOPTY B o0beMe He MeHee 2 3.e. JlucuumimHa no Gu3n4eckoil KylbType U CHOPTY B
oObeMe He MeHee 328 aKaJeMHMUYECKHUX 4YacoB, fABISETCS 00sA3aTeNbHOM Ui OCBOCHMS, He
MEPEBOMIATCS B 3.€. M HE BKJIIOYAIOTCS B 00BEM MpOrpaMMbl OakajaBpuaTa, B paMKax 3JEKTHBHBIX
JUCLUIUIAH (MOAynel) B ouHoM popme 00ydeHus. JucuuminHb! (MOAYNIN) o (pU3HUECKON KyIbType
U CIIOPTY PEAM3YIOTCS B TIOPAJIKE, YCTaHOBIEHHOM Y HUBepcuteTroM. Jiis muir ¢ OB3 opranuzanus
yCTaHaBJIMBAET OCOOBIA MOPSAAOK OCBOEHUS AUCLUIUIMH (MOAyJei) mo (Qu3HMuecKoil KynbType U
CIIOPTY C YYETOM COCTOSTHUS X 310poBbs (hitps://www.muctr.ru/sveden/ovz/).

B Baok 2 «IIpakTuka» BXOAAT yueOHasi M MPOU3BOICTBEHHAs TPAKTHKU.

Tumnb! yaeOHOMN NPaKTHKY:

— O3HAKOMMUTENbHas,

— TEXHOJIOTHYECKas,

— DKCILIyaTalMOHHAs,

— Hay4YHO-McCClleoBaTeNbckass pabora (MOJyuyeHHEe MEpBUYHBIX HABBIKOB  HAay4YHO-
HCCIIEIOBATENbCKON paboThI).

Tunsl TPON3BOJACTBEHHON IPAKTUKHU:

— TeXHOJIOorn4ecKast (IpOeKTHO-TEXHOJIOTnYecKas);

— DKCILTyaTallMOHHAs,

— Hay4YHO-MCCIe0BaTeNbCcKas padoTa.

CriocoObl  mpoBeEHUS  MPOM3BOJACTBEHHOM NPAaKTUKU:  CTAl[lOHapHas;  BbIe3/HAs.
Opranu3zaius BbIOMpaeT OJWH WM HECKOJBKO THUIIOB y4eOHON M IMPOW3BOJCTBEHHOW MPAKTHK.
YHHUBEpPCHUTET BIIPABE YCTAHOBUTH JIOMOJHUTEIbHbBIE TUIIBI YU€OHOM M MPOU3BOACTBEHHON MPAKTHUK.
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Bbi0op MecT NpoXOoXKAEHUs MNPaKTHK JUIsl JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS
MIPOU3BOJIUTCS C YYETOM COCTOSIHHSI 3I0POBbsI 00YYaIOIIMXCS U TPEOOBAaHUI 1O TOCTYITHOCTH

B Baok 3 «I'ocynapcTBeHHasi NTOroBasi aTTecCTANMS BXOIAT:

— MOATOTOBKA K CcJlauye M c/laya TOCyIapCTBEHHOIO SK3aMeHa (eciii Y HUBEPCUTET BKIIIOUMIIA
rocyJapCTBEHHBIN 9K3aMEH B COCTaB roCy/IapCTBEHHON UTOTOBOM aTTECTAIUN);

— IOJrOTOBKA K MPOLIEyPE 3alIUThI M 3a11MTa BHITYCKHON KBaTU(UKAIUMOHHON paboThL. [Ipu
pa3paboTke mporpaMmbl OakajgaBpuara OOy4aromIMMCsi 00eCredYnBacTCs BO3MOKHOCTh OCBOCHHUS
AJICKTUBHBIX JUCHUILUIMH (MOIYJEH) 1 paKyIbTaTUBHBIX TUCIUTIINH (MOIYJICH).

B pamkax mporpammbl OakamaBpuara BBIIACHSAIOTCS 00s3aTelbHAas YacTb W 4acTb,
dbopMupyeMasi yyacTHUKaMu 00Opa3oBareibHbIX oTHoueHui. K 00s3aTenbHO yacTH MmporpaMMbl
OakanaBpuaTa OTHOCATCS MUCHMIUIMHBI (MOJAYJIM) M MPAKTHKH, oOecrednBaronye GopMUpOBaHUE
obmenpodeccnoHabHBIX KoMIleTeHIni, omnpeaenssempix GI'OC BO. B o0s3arenpHyr0 4acTh
porpamMMbl OaKaiaBpuaTa BKIFOYAIOTCS, B TOM YUCIIE: TUCHUTUIMHBI (MOIYJH), YKa3aHHBIE B TyHKTE
2.2 ®I'OC BO; quctumaunHbl (MOIYIH) TT0 PU3MUECKON KYJIBTYPE U CIIOPTY, peau3yeMble B paMKax
broka 1 «ucuunnuuel (Moaynu)». JHUCHUIIMHBL (MOIYJIM) U TPAKTUKH, OOECIEUUBAIOIINE
dbopMupoBaHHE yHHUBEpPCAIbHBIX KoMmreTeHIui, onpenensembix OIOC BO, a Takke
npoeCCHOHATBHBIX KOMIIETCHIINH, ONPEACIsIeMbIX YHHUBEPCUTETOM CaMOCTOSTEIBHO, MOTYT
BKJIIOUATHCSL B 00sI3aTENBbHYIO YacTh MPOTrpamMMbl OakanaBpuaTa U (WJIM) B 4acTb, (POPMUPYEMYIO
YY4aCTHHKaMH 00pa3zoBaTelbHBIX OTHOmIeHHH. OO0beM o00s3aTenbHONl yacTH 0e3 ydera oObema
roCy/IapCTBEHHOW HMTOTOBOM aTTecTalliy JOJIKEH COCTaBIsATh He MeHee 60 MpOIEeHTOB OOIIETo
o0BeMa mporpaMMbl OakajiaBpuara.

YHUBEpCcUTET IOJDKEH MPEAOCTaBIATh MHBaiIuAaM U junam ¢ OB3 (mo ux 3asBIEHHIO)
BO3MOYKHOCTh OOy4YeHHss TO TmporpamMme OakajgaBpuaTa, YYMTBHIBAIONMIEH OCOOEHHOCTH UX
NCUXO(U3UUECKOT0 Pa3BUTHUS, HMHAWBHUIYATbHBIX BO3MOXXHOCTEH U TIpU HEOOXOIMMOCTH,
o0ecreunBaroIeii KOPPEKINIO HAPYIICHUI PA3BUTHS U COIMATIBHYIO aIalTAIINIO0 YKa3aHHBIX JIHIL

Peanuzanus yactu (dacteil) mporpamMmbl OakaaBpuaTa U MPOBEACHUE TOCYAapCTBEHHOM
UTOTOBOM aTTecTaluy, B paMKax KOTOpPOW (KOTOpBIX) O OOy4arolMXcs JIOBOJSATCS CBEACHMUS
OTPaHMYEHHOT0 JocTyna # (WiIM) B YYEOHBIX IENAX HCIONb3YIOTCS CEKPETHhIE 00paslibl
BOOPY’KEHUS, BOEHHOW TEXHHUKHU, UX KOMIUIEKTYIOLINE U3ENUs, HE JIOIMYCKAETCS C MPUMEHEHUEM
3JIEKTPOHHOIO O00Yy4YeHUs, AWCTAaHIIMOHHBIX 0Opa3oBaTeNbHbIX TexHosoruil. Ilpum paspaboTke
IporpaMMbl OakajaBpuaTa YHHUBEPCUTET YCTaHABJIMBAET HAIIPABJIEHHOCTH (MIPO(dUIIL) MporpaMmbl
OakanaBpuaTa, KOTOpas COOTBETCTBYET HAINPaBJIEHUIO MOJTOTOBKM B 1I€JIOM MJIM KOHKPETU3UPYET
coJiep;KaHue IporpaMMel OakajaBprara B paMKax HalpaBlI€HUs MOJATOTOBKU ITyTEM OpPUEHTAIUU €€
Ha!

—obnactb  (oOnacth)  mpodeccHOHANbHOM  JeATeNbHOCTH U cdepy  (cdepbi)
npo¢eCCHOHATBLHOM 1€ TETbHOCTH BBIITYCKHUKOB;

— TUI (TUIIBI) 3a/1a4 U 3a]1a4M TPO(PECCUOHAIBHOM 1€ATEIbHOCTH BBIITYCKHUKOB;

— NpH HEOOXOJUMOCTH Ha 0OBEKTHI MPO(ECCHOHATBHON NESTEIbHOCTH BBITYCKHUKOB HIIH
o0nacthb (00nacTH) 3HaHUS

1.4 TpeGoBaHus K MOCTYNAKIIEMY

TpeboBaHMs K MOCTYNAIOIIEMY OIPEEAIOTCS (heepabHbIM 3aKOHOAATEIbCTBOM B 001aCTH
oOpa3zoBanusi, B ToM uucie [lopsnkom npuema Ha oOydeHue 1Mo oOpa3oBaTeIbHBIM IpOrpaMmam
BbICIIEro 00pa3oBaHus — MporpaMMam OakajgaBpuaTa Ha COOTBETCTBYIOIIMNA y4eOHBIN TOI.

2 XAPAKTEPUCTUKA MPO®ECCUOHAJIBHOM JIEATEJIbHOCTH
BBIITYCKHHUKOB, OCBOUBIINUX ITPOI'PAMMY BAKAJIABPUATA

2.1. Tumel 3amay W 3ama4d TPOPECCHOHATBHON NESTETPHOCTH, K KOTOPBIM TOTOBSITCS
BBITYCKHUKH B pamkax ocBoeHus OOII GakanaBpuara:
— NMPOEKTHO-KOHCTPYKTOPCKHIA;



— OpraHu3alMOHHO-YIIPABICHYECKU;

— MPOU3BOJICTBEHHO-TEXHOJIOTUUECKHH.

2.3. OObektamu MNpOGECCHOHATBHOW JESATEIBHOCTH BBIMYCKHUKOB, ocBouBmmx OOII
OakayiaBpuaTa, Wi 00JIacThI0 (001aCTSMM) 3HAHUS SBIISIOTCS:

— XUMHUYECKHE BEIECTBA M CHIPbEBbIC MaTepUalbl AJS MPOMBIIUIEHHOTO MPON3BOACTBA
XUMHYECKOH MPOAYKINH;

— METO/Ibl U IPUOOPHI OIIpPe/IeTICHHs COCTaBa U CBOMCTB BEIIECTB U MaTepUasoB;

— 000pyJ0BaHUE, TEXHOJOTUYECKUE MPOLECChl M MPOMBIIUICHHBIE CHUCTEMbI MOIYYSHUS
BEIIECTB, MATEpUANIOB, HW3JEIHI, a TakKe METOAbl U CPEACTBAa JIMAarHOCTUKU M KOHTPOISA
TEXHUYECKOTO COCTOSIHHSI TEXHOJIOTHYECKOTO O0OpyJOBaHMS, CpEICTBA AaBTOMATU3alUU H
yIpaBieHUs TEXHOJIOTHYECKUMH IPOIIECCAMU, METOIbI U CPEICTBA OLIEHKH COCTOSIHUSI OKPYKaroIen
CpeJibl ¥ 3aLIUTHI €€ OT BIMSHUS IPOMBILIUICHHOTO MPOU3BOJICTBA.

3 CTPYKTYPA ITPOI'PAMMbI BAKAJIABPUATA

CopepxaHuie U opraHu3aiusi oopasoBarenbHoro nporecca npu peanusanuu OOIT Beiciero
oOpa3oBaHus — OakanaBpuar Mo HarpasieHHuo moAroToBku 15.03.02 TexHoJOrnyecKkne MalmmHbI
U 000pyI0BaHMe PEIIIAMEHTUPYETCS:

—y4eOHBIM IUIaHOM;

—KaJICHIAPHBIM Y4eOHBIM TpadUKOM;

—pabounMu mporpaMMamMu AUCHHUILIINH (MOAYJIEH);

—pabounMu IporpaMMamMu MPaKTHK;

—IPOrpaMMOi TOCYAapCTBEHHOM UTOTOBOM aTTECTAIINH;

—(hoHTaMH OTICHOYHBIX CPEJICTB;

—METOJIMYECKUMH YKa3aHHUsIMH 110 cooTBeTcTBYtomel OOII;

—paboueit mporpamMmoii BOCTIMTaHUS;

—KaJIeHJapHBIM [JIAHOM BOCIIMTATEIbHON PaOOTHI.

3.1. Y4eOnblii niian

VYueOnsbiii mnan OOII 6akanaBpuara BKIIOYAET MEepeueHb AUCUUILINH (MOAYIEN), IPAKTHUK,
aTTECTALlMOHHBIX MCIBITAHUM IMPOMEKYTOUYHOW M TOCYAAPCTBEHHOM MTOTOBOM aTTecTaluu
oOyuaromuxcsi, APYrux BHJIOB Y4eOHOH JEeATENbHOCTH C yKa3aHHEM HMX O0beMa B 3aYETHBIX
eIMHUIIAaX, MOCIeA0BAaTEILHOCTH M paclpe/ielieHusl 10 IepuojaM o0ydeHUs; BbIeNnseTcs o0beM
KOHTakTHOM paboTel oOydarmuxcsi C MpenojaBaTesneM (MO0 BHUJIAM Y4YeOHBIX 3aHITHH) U
CaMOCTOSITENIbHON pabOThI 00Y4aIOIINXCsl B aKaJEeMHUUECKUX (ACTPOHOMMYECKHX ) yacax. st Kax 10t
JUCHMIUIMHBL  (MOAYJSI) M MpaKTHUKU YKas3blBaeTcs Qopma MPOMEXYTOUYHOM —aTTeCTaluu
00y4aroImxcs.

Y4eOHbIil n1aH npeAcTaBieH B IPUIOKEHUH.

3.2. KasennapHblii yueOHblii rpaduk

[TocnenoBarenbHOCTh peanu3alliil MporpaMMbl OakanaBpuara IO TOJaM U CeMecTpam
(BKJIIOYasi TeOpeTHUecKoe 00y4YeHHE, NMPAKTUKU, POMEKYTOUHbIE U TOCYJApPCTBEHHYIO UTOTOBYIO
aTTeCTalllu, KAHUKYJIbI) IPUBOAMUTCS B KaJIEHIApHOM y4eOHOM rpaduxke.

Kanennaphsiii yueOHbIN rpad Uk MpeAcTaBiIeH B MPUIOKECHHUH.

3.3. Pabouue nporpamMMbl M CHUILINH (MO1YJIeil)
B OOII 6akanaBpuara B MPHIOKEHUU MPEACTABIECHBI BCE pabodrie mporpaMMbl AUCIUILTUH
(Momymeii).

3.4. Pabouyue nporpaMmMbl PaKTUK
OOII 6akanaBpuaTa IpeaycMaTpuBaeT JOCTaTOYHBIN U (OPMHUPOBAHUS, 3aKPEIUICHUS U
pa3BUTHA MPAKTUYECKUX HABBIKOB M KOMIETEHIINH 00beM npakTuku. [IpakTruka npencrasisier coooi
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BUJI YY€OHBIX 3aHATHII, HEOCPEICTBEHHO OPHEHTHPOBAHHBIX Ha PO(ECCHOHATBHO IPAKTUYECKYIO
NOJrOTOBKY oOOydaromuxcs. [IpakTuka 3akperuisieT 3HaHHS W YMEHHUs, [puoOpeTaeMble
O0y4aroLMMICs B Pe3y/IbTaTe OCBOCHHS TEOPETHYECKHX KYpPCOB, BHIPA0ATBHIBACT MPAKTHYCCKHUC
HaBBIKU u CIIOCOOCTBYET KOMILJICKCHOMY (bopMHpOBaHHIO YHUBEPCAIIbHBIX,
obuienpodeccnoHanbHbIX, MPO(eCCHOHATBHBIX KOMIIETeHIMN 00y4Jatomuxcs. [I[porpaMMsl mpakTHK
NPUBE/ICHBI B TPUIOKCHHH.

[pu peanuzauuu OOII GakanaBpuara npeaycMaTPHBAIOTCS CICIYIOIINE BUABI MPAKTHK: —
yueOHast;

— IIPOU3BOJICTBEHHAS

3.4.1. YyeOHasi NPaAKTUKA

Tun npakTuku: o3HakoMuTeNbHad (ykaspiBaercs B coorBercTBuu ¢ ®I'OC BO).

3amadell TPAKTHKH SBJSIETCS IOJMYYEHHE MEPBUYHBIX NMPOPECCHOHAIBHBIX YMEHHH H
HaBBIKOB, B TOM YHCJI€ MIEPBHYHBIX YMEHHI U HAaBBIKOB HAyYHO-UCCIIEI0BATENLCKOMN EATEILHOCTH.
[TpakTHka ocymecTBisieTcss B 00pa3oBaTebHOM opranu3anuy Ha kadenpax npoduist « Texnomorus
He(PTEra30XUMHH, MPOMBIIUIEHHOTO OPraHMYECKOTO CHUHTE3a, MOJIMMEPHBIX U (YHKIMOHAIBHBIX
MmarepuasioB» (Kadeapbl «XMMHYECKOH TEXHOJIOTMHM IUIACTHYECKHX Macc», «TeXHOJOTHU
nepepadoTKH  IJIACTMACC»,  «XUMHUYECKOW  TEXHOJOTMM  MOJMMEPHBIX  KOMITO3HUIIMOHHBIX
JAKOKPACOYHBIX MAaTEPUAJIOB M MOKPBITHI», «XUMHUUECKON TEXHOJIOTHHU YIIIEPOAHBIX MATEPHAIOBY).
PyKoBO/ACTBO MpakTHKOW OCYIIECTBISICT TPENOAaBaTelb YKa3aHHBIX Kadeap, TeXHUYECKYIO
MOJJICPKKY OCYIIECTBIISIOT HH)XEHEPHO-TEXHUYECKUH MepCOHA 110 yueOHOMY IpoLeccy.

3.4.2. Ilpou3BoaACTBEHHAs] MPAKTUKA

Tun npakTUKK: TEXHOJIOrH4ecKas (IPOEKTHO-TEXHOJIOTnYecKasi)

3agaueil NpakTUKHU SIBJIAETCS IPAKTUYECKOE O3HAKOMIIEHUE U U3yUEHHE ITPOLIECCOB B 00JIaCTH
TEXHOJIOTUH HEe(PTETra30XUMHUH, MPOMBIIIJICHHOTO OPraHWYEeCKOr0 CHHTE3a, a TaKXKe MeETOOB
MOJTy4YEeHHUs MTOJIMMEPHBIX U (YHKLIMOHAIBHBIX MaTepuaioB. O3HaKOMIIEHUE C METOJJaMU KOHTPOJIS U
YIpaBiIeHUS TEXHOJIOTMUECKUMU IPOLECCAMU U PAOOTON TEXHOJIOTHYECKOT0 000PYI0BaHMSL.

[TpakThka ocCywIeCTBIIA€TCA Ha MNPEANPUATUAX, C KOTOPBIMU 3aKIIOYEHBI JTOTOBOPBHI O
MIPAaKTHYECKOW oAroToBke. [IpakTrka nmpoBOAUTCS B OJHOM W3 MOAPA3ACICHUN NPEANPUATHNA WIH
OpraHu3alyii, B YUCIO KOTOPBIX MOTYT BXOJIUTBH: IIPOU3BOACTBEHHBIE LEXH, TEXHOJIOTMYECKUE
OTJIEJIbl U HAYYHO-HUCCIIEA0BATEIBCKUE IEHTPBI

3.4.3. HayuyHo-uccienoBarejbckasi padora

Tun npakTUKU: HAyYHO-HCCIIE0BATENIbCKas paboTa.

3amayeil  HAY4YHO-UCCIIEOBATENbCKOM  pabOThl  SIBISIETCd  HM3y4YE€HHE  KOHKPETHOIO
MPOM3BOJICTBEHHOTO  Ipollecca IO  pe3yjibTaTaM  BbIOpaHHOTO OOBEKTa s Hay4yHO-
HCCIIEIOBATENbCKOM MM MPOEKTHOM NEATENbHOCTH; M3YYEHHE CHCTEMbI YNpPaBICHHSI KauyeCTBOM
MPOAYKIMH, TEXHUKO-DPKOHOMHUYECKHX MOKa3aTesjei, MeponpusATH Mo TeXHUKE Oe30MacHOCTU U
OXpaHE OKpYXalollel cpeapl; MpUoOpeTeHne HEeOOXOAUMBIX TMPAKTUYECKHX HAaBBIKOB TS
BBIMOJIHEHUS] BBIMYCKHOW KBaTU(pHUKaIMOHHON paboTbl. Hay4Ho-uccnenoBarenbckas paboTta
ocylecTBisieTcs: B oOpa3oBaTeNbHOM opraHmzauud Ha Kadenpax npopuns «TexHonorus
He(TEera30XuMHIH, MPOMBIIUIEHHOIO OPraHMYECKOr0 CHHTE3a, MOJIMMEPHBIX U (YHKIMOHAIBbHBIX
MaTepuaiaoB» (Kapeapbl «XHMHUYECKOM TEXHOJOTMHM IIJJACTUYECKUX MAacC», «TE€XHOJOTUHU
nepepadoTKU  IJIACTMAcC»,  «XUMHMYECKOW  TEXHOJIOTMH  MOJMMEPHBIX  KOMIO3HMIIMOHHBIX
JIJAKOKPACOYHBIX MaTCpUajloB U HOKpBITHﬁ», «XUMHAYECKOH TEXHOJIOTHH YrJII€pOdHBIX MaTepI/IaJ'IOB»)
W/WIM B OJHOM U3 IMOJPA3/EiCHUN NPEANPHUITHS, OpPraHU3alUi, C KOTOPBIMH 3aKJIIOYEHBI
COOTBETCTBYIOIIME JOTOBOPHI O MPAKTUYECKON MOATOTOBKE.

3.4.4. llpenauniaioMHasi NPAKTHKA
Tun npakTUKH: IpeIIUIUIOMHAs MPAKTUKA.



3agaueil MpakTHKU SIBIAETCS MAaKCHMalbHOE NPHOIMKEHHE K BBINOJIHEHUIO BBITYCKHOMN
KBaJTM(HUKAIIMOHHOHN pabOTHL, T.€. COOp U H3ydYeHUE HAYUHO-TEXHUUYECKON HH(OPMAIIUHU 110 TEMATUKE
UCCIIeIOBaHMs], TPOBEJCHNE HKCIIEPUMEHTOB 10 BBIOPAaHHOW METOIMKE, aHAJIU3 UX PE3yJbTaToOB U
IIOArOTOBKA JaHHBIX Uil Hanucanus BKP u nyOnukanuii. [Ipaktuka ocymectsisierca B PXTY nm.
J.W. MenneneeBa u (Win) Ha OPEAIPUATHSIX, C KOTOPBIMH 3aKJIFOYEHBI 1I0TOBOPBI O MPAKTUYECKON
MOJAroToBKe. BBIOOp MECT MPOXOXKACHUS MPAKTUK JUIS JIUI] C OrpPAaHHYEHHBIMH BO3MOXXHOCTSIMU
3JI0pOBbsSI IIPOM3BOJUTCS C YYETOM COCTOSIHMS 3[0pOBbsl OOy4arolMXcs W TpeOOBaHUAMHU IIO
JOCTYIIHOCTH.

3.5. [Iporpamma rocyaapcrBeHHoii utoroBoi arrecranuu (I'MA)

[Iporpamma rocygapCTBEHHOM HWTOTOBOM artectanuu siBigercss npuwioxkenuem k OOIIl
OakayiaBpuata.

B rocyaapcTBeHHYH0 UTOrOBYIO aTTECTAlMIO BXOJST BBIIIOJIHEHHE W 3allUTa BBITYCKHON
KBaJTM(UKAIIMOHHOHN paboTBhI.

3.6 ®ona ouenounbix cpeacts (POC)

®OC coznaercs B coorBeTcTBUH ¢ TpedoBanusamMu OI'OC BO s arrectanuu o0ydyaronmxcs
Ha COOTBETCTBHE MX YUEOHBIX IOCTH)KEHHH MOATAamHBIM TpeboBaHusM cooTBeTcTBYyromeid OOIl
OakanaBpuaTa JUlsl NPOBEJCHUS TEKYLIEro OLEHUBAHMS, a TAaKKe MPOMEKYTOUHOM aTTecTaluu
obyqaromuxcsa. POC sBnsSeTCS COCTABHOM YacThI0 HOPMATHBHO METOJHYECKOTO OO0ECIeYEeHUs
CHCTEMbI OLIEHKHU KadyecTBa ocBoeHus ooyqaronmmucsa OOIL, Bxoaut B coctaB OOII 6akanaBpuata.

D®OC — KOMIUIEKT METOJUYECKHX MaTepualioB, HOPMUPYIOLIUX IMPOLEIYPbl OLEHUBAHUS
pe3yabTaToOB 00yUEeHHUs], T.€. YCTAHOBIEHHSI COOTBETCTBUS YUE€OHbIX JOCTHKEHUN 3aINIaHMPOBAHHBIM
pesyabratam oOyueHust u TpeboBanmsiM OOIIl OakanaBpmara, paboumx NHPOTrpaMM JUCHUTUIMH
(Momyeil) U IpaKTHK.

DOC chopMupoBaH Ha OCHOBE KITFOUEBHIX PUHIUIIOB OLICHUBAHHUS:

— BaJIMIHOCTHU: OOBEKTHI OLICHKH JIOJI’KHBI COOTBETCTBOBATH IOCTABIEHHBIM LIEJISIM 00 yUEHUS;

— HaJIS)KHOCTH: UCIOJIB30BAHUE €INHOOOPA3HBIX CTAHAAPTOB U KPUTEPUEB ISl OLICHUBAHUS
JIOCTHIKCHMH;

— 00BEKTUBHOCTH: pa3Hble o0ydJaromuecs JOJKHbl UMETh PaBHbIE BO3MOXHOCTHU JOOUTHCS
ycrexa.

®OC no pucuumuivHaM, npaktukam, [ 1A npuBeaeHs! B IPUIOKEHUH.

WHBanmuaaM M JUIaM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBbsl (II0 UX 3asBJIECHUIO)
MIPEIOCTABIIAETCS BO3MOXKHOCTH 00ydueHus mo OOII OakanaBpuara, yuuThIBaroIe 0COOEHHOCTH HX
NCUXO(HU3MUECKOTO0 Pa3BUTUS, WHAMBUIYAIbHBIX BO3MOXKHOCTEH U, NpU HEOOXOIMMOCTH,
o0ecrnieunBaroIlell KOPPEeKIMIO HApYIIEHUI pa3BUTHS U COLIMATIBHYIO aJanTaluIo.

3.7. PaGouass nporpaMMa BOCIIUTAHUS

Pabouass mporpamMma BocIUTaHMs, pa3paOoTaHHass W YTBEp)KACHHAs 00pazoBaTeIbHOMN
OpraHu3alyel, OmpeAenseT KOMIUIEKC OCHOBHBIX  XapaKTEPUCTHK  OCYIIECTBISIEMOH B
o0pa3oBaTeNbHOW OpraHM3allid BOCHHMTATEIbHOW paboThl IO COOTBETCTBYIOLIEH OCHOBHOM
o0Opa3oBaTenbHON TPOrpaMme:

— 1IeJ1b, 33/1a4M, OCHOBHbIE HAIIPABJICHUS U TEMbI BOCIIUTATENIbHON pabOThI;

— BO3MOXHBIE (OPMBI, CPEICTBA ¥ METOAbl BOCIHUTAHWS, BKJIIOYAs HCIOJIH30BAHUE
BOCIIUTATEIHHOIO OTEHIIMANA JUCIUIUIMH (MOyJIeH);

— MOAXOIBl K WHAWBHIYATH3AIMH COJCPXKAHUS BOCIHTAHUS C YYETOM OCOOCHHOCTEH
oOyJaromuxcs;

— mnokazaTtenu 3(Q(EeKTUBHOCTH BOCIHMTATEIbHOM pabOThl, B TOM YHCIE IUIAHUPYEMbIE
JIMYHOCTHBIE PE3yJIbTaThl BOCIUTAHNUS, U HHBIE KOMITOHEHTHI.

3.8. KajienpapHbIii 1IaH BOCIMTATEJIbHOM PadoThI



Kanmenmapuelii m1aH  BOCMUTATENBHOM pabOTHI, pa3paOOTaHHBIA M YTBEP)KICHHBIN
o0pa3oBaTeNbHON OpraHM3aluei, COIACPKUT KOHKPETHBIM IepeueHb COOBITUH W MEpONpUATHI
BOCIIUTATEIbHON HANpaBIEHHOCTH, KOTOPbIE OPraHU3YyITCS M IPOBOAATCA 0Opa30BaTEIbHOM
opranuzanyeil W (WIM) B KOTOPBIX OOpa3oBaTelbHas OpraHM3alUs NPUHUMAET ydacTue, B
COOTBETCTBUM C OCHOBHBIMM HAlpPaBIECHUSMH U TEMaMH BOCIMTATEIbHOW PaOOThI, BHIOPAaHHBIMU
¢dbopmamu, cpeicTBaMU U METOAAMHU BOCIIUTAHUS B y4eOHOM IOy MM TIEPHOE O0yUSHHS.

4 PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI BAKAJIABPUATA

COBOKYITHBI OXKMJAEMBIH pe3ynbTaT oOpa3oBaHus 1o 3aBepmieHun ocBoeHus OOIl
OakanmaBpuaTa ONpEAeseTcs MPUOOPETaeMbIMU BBIMTYCKHHUKOM KOMIIETEHIMSMH, T.€. €ro
CIOCOOHOCTSIMM TPHUMEHATH 3HAHHS, YMEHUS, HaBBIKM U JIMYHBIE KAaueCTBAa B COOTBETCTBUU C
3a1aqaMu podecCnOHATBHON 1eATEeTHbHOCTH.

B pesynbrare ocBoenust OOII 6akanaBpuaTa y BBITYCKHUKA JIOJKHBI OBITH C(hOPMHUPOBAHBI
YHHUBEpCaJbHbIE, 001IenpodeccuoHanbHbIe U MPo(hecCHOoHANIbHBIE KOMITETECHITHH.

Breimyckuuk, ocsouBmmii OOIL, nomken o0nanaTe ClieayomMyI KOMIETEHITIMHE.

4.1 YHI/IBepCZUILHBIe KOMIICTCHIUHU BBIITYCKHUKOB H MHAUKATOPBI UX TOCTUKCHUSA

kareropuu (rpynnst) YK

HaumeHoBaHue Koa u HauMeHOBaHUE UHIUKATOPA
Kona v naumenosanue YK
noctxkenus YK

CucreMHOE U
KPUTHYECKOE MBIIIUICHUE CMHTE3 HuH(pOpMalUM, TIOJYYCHHOU U3

VYK-1.1 3naer mMeTonMKu TOWCKa, cOopa H
o0paboTku  uHpOpMaNUU;  aKTyaJbHbIC
poccuiickue u 3apyOeKHble HCTOYHHKHU
uHpopmanuu B chepe npodeccuoHaTbHOM
JeSITeTbHOCTH; METOJ] CHCTEMHOTO aHaJIN3a

VK-1.2 VYMeer mnOpHUMEHSATb METOJIUKH
novcka, coopa u oO6paboTKu HHPOpMALNH;
OCYIIECTBIISITh ~KPUTUYECKUN aHAIN3 W

YK-1. Cnocoben
OCYILIECTBIISATH IIOUCK,
KPUTUYECKUI aHAIIU3 U
CUHTE3 UHpOopMaIuy,
OPUMEHSTh CUCTEMHBIN
MOJXOJ AJISl peLIEHUS
MIOCTaBJIEHHBIX 3a]a4

pa3HBIX HICTOYHUKOB; IPUMEHSATh CUCTEMHBIN
TIOJTXO/T JUTsl PEIICHNS TIOCTABJICHHBIX 33124
VK-1.3 Bnazneer HaBbIKaMH MOKMCKa, cOOpa U
00pabOTKM, KPUTUYECKOTO aHaIW3a |
CHMHTE3a  HMH(OpMAIMHM;,  HWCIOIH30BAHUS
CHUCTEMHOI0  MOAXOJa  JuId  peLIeHus
MIOCTABJICHHBIX 33124
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Pa3pabotka u
peanu3aiysi MpoeKTOB

YK-2. Cnnocoben
ONpeNeNATh KPYyr 3a/1a4 B
paMKax MOCTaBICHHOMN
1€ ¥ BEIOUpATh
ONTUMAaJbHBIE CIIOCOOBI
WX PELIEHUs1, UCXOS U3
JICHCTBYIOIUX IIPAaBOBBIX
HOPM, UMEIOIINXCS
PECYPCOB U OTPaHUYCHUI

VYK.2.1 3Haer BUABI  pecypcoB U
OTpaHUYECHU TSt peleHus
npoeCCHOHATBHBIX ~ 33/1a4;  OCHOBHBIE

METO/IbI OIIEHKH Pa3HBIX CIIOCOOOB PEIICHUS
3aja4; JEMCTBYIOIIEE 3aKOHOJATEIbCTBO MU
IPaBOBBIE HOPMBI, peryaupyome
poecCHOHATIBHYIO IeATeILHOCTh

VYK-2.2 VYmeer ompenenarb Kpyr 3anad B
paMKax IMOCTABJICHHOM 11eJIH, aHATU3UPOBATH

u BBI6I/IpaTI> AJIbTCPHATUBHEBIC CIIOCOOBI
peliCHUA; OLICHUBATDH PECYPChL u
OI'paHHUYCHUA U CO6J'IIO,Z[aTB IIPaBOBBIC
HOPMBbI npu JOCTHXXCHHNH

npoecCuOHANBHBIX PE3YIbTATOB

VK-2.3 Brnageer HaBbIKaMu pa3pabOTKH
LeIu W 3a/ad MPOEKTa; METOJAMH OLEHKH
noTpeObHOCTH B pecypcax,
MPOJOJIKUTENBHOCTH U CTOUMOCTH IMPOEKTA;
HaBbIKaMU pabOThl ¢ HOPMATUBHO-TIPABOBOM
JIOKYMEHTalUen

Komanzanast pabora u
JMJIEPCTBO

VYK-3. Crocoben
OCYIIECTBIIATh
COILIMAJIBHOE
B3aMMOJIENCTBHE U
peaTn30BBIBATH CBOIO
POJIb B KOMaH e

VYK-3.1 3HaeT OCHOBHBIE IPUEMBI U HOPMBI
COLIMAJILHOTO B3aUMOJICHCTBUS; TPUHIIUIIBI
auzepcTBa U GopMUpOBaHMS KOMaH/IbI,
TEXHOJIOTMY MEKJINYHOCTHON U IPYIIIOBOM
KOMMYHHKAIIMH B JI€JI0BOM B3aUMOJICHCTBUN
YK-3.2 Ymeer ycTaHaBIUBaTh U
NOJEPKUBATh KOHTAKTHI,
o0ecrneunBaroIIye yCIEUHY0 padoTy B
KOJJIEKTHUBE; IPUMEHITh OCHOBHBIE METObI
Y HOPMBI COLIMAJILHOTO B3aUMOJIEUCTBUS IS
peann3anyy CBOEH poJId U B3aUMOJAEHCTBHUS
BHYTpPHU KOMaH bl

VK-3.3 Brageet HaBBIKAMHU COIMATIBLHOIO
B3alMOJICHCTBHUS U KOMaHHOU paloTHI,
pacnpeneseHus U peaan3aluy ONTUMaIbHON
pOJIM B KOMaHJE
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KommyHnukanus

YK-4. Cnocoben
OCYILIECTBIISITh JICTIOBYIO
KOMMYHHKAIIHIO B YCTHOM
U MUCbMEHHOH (popMax Ha
rOCYJapCTBEHHOM SI3BIKE
Poccniickoit denepanun
1 UHOCTPAHHOM(BIX )
sa3bIKe(ax)

VYK-4.1 3Haer OCHOBBI IIETTOBOM
KOMMYHUKAIUH, IPaBUjIa U 3aKOHOMEPHOCTH
YCTHOM ¥ THUCBMEHHOH (OpPMBI  pedd,
TpeOOBaHUSI K JEIIOBOM KOMMYHHUKAIIMM Ha
PYCCKOM M MHOCTPAHHOM $I3bIKaxX

VYK-4.2 VYmeer mnpuUMEHSTh Ha MPAKTUKE
JICJIOBYI0 KOMMYHHMKAllMK0 B YCTHOM H
MUCbMEHHOW (opmax, METOIbl W HABBIKH
JIENIOBOTO  OOIIeHWs] Ha  PYCCKOM U
MHOCTPAHHOM SI3bIKAX

VK-4.3 Brnameer HaBbIKAMA YTEHUS U
nepeBojia TEKCTOB Ha MHOCTPAHHOM SI3BIKE B
npodeccnoHalbHOM  OOIEHUHU; HaBbIKAMU
JICNIOBBIX KOMMYHMKAallMd B YCTHOM H
MMCbMEHHOW  ¢dopMe Ha pyCcCKOM U
WHOCTPAHHOM SI3bIKax

MexkynpTypHOE
B3alMOJCICTBHE

YK-5. Cniocoben
BOCIIPHHUMATh
MEXKYJIBTYPHOE
pazHooOpasue ol1ecTBa
B COITHAIILHO-
HUCTOPUYECKOM,
STHYECKOM U
dunocodcrom
KOHTEKCTaX

VK-5.1. 3Haer OCHOBHBLIE COLMAIbLHO-
¢bunocodckre moaxoabl; 3aKOHOMEPHOCTH H
TPaKTOBKHU HUCTOPUYECKHX SIBIICHUM;
MOHUMAET CYIITHOCTB KYJIBTYPHOTO
pa3Ho00Opa3us B 00IIeCTBE

VYK-5.2. YMeer nmoHuMaTh U BOCIPUHUMATH
pazHooOpasue oOmiecTBa B COLMAIBHO-
HUCTOPUYECKOM, ITHYECKOM U (HUIOCOPCKOM
KOHTEKCTaX

VK-5.3. Bmageer HaBbIKaMu aJICKBaTHOTO
BOCHPUSATUS MEKKYJIBTYPHOTO pa3HOOOpa3us
o0mecTBa B COIMAIBHO-UCTOPHYECKOM,
THYECKOM M (PUmocodCKoM KOHTEKCTaX;
KOHCTPYKTUBHOTO B3aMMOJICHCTBHSI B MHUPE
KYJTbTYPHOTO MHOT000pa3us c
WCIIOJIb30BAHUEM TPU3HAHHBIX ATHYCCKHUX
HOPM

Camoopranuzanus u
camopa3zBuTHE (B TOM
qrcie
310pOBbECOEPEKEHUE)

VK-6. Cnocoben
yIpaBJIATh CBOUM
BpPEMEHEM, BBICTPAauBaTh
Y peaIn30BbIBAThH
TPAeKTOPHIO
CaMOpa3BUTHs Ha OCHOBE
MPUHIIMIIOB 00pa30BaHUs
B TEUYEHUE BCEH )KU3HU

VK-6.1 3HaeT  OCHOBHBIE  IPHEMBI
3¢ (PEeKTUBHOTO yIpaBieHUsT COOCTBEHHBIM
BpPEMEHEM,; OCHOBHBIE METOAUKH
CaMOKOHTPOJI, CaMOPa3BUTHSA "
caMoo0pa3oBaHUsl Ha MPOTSDKEHUH Bcei
KU3HU

VK-6.2 Ymeer 3¢ (ekTUBHO MIIaHUPOBATh U
KOHTPOJIMPOBATh  COOCTBEHHOE  BpEMS;
UCMOJb30BaTh  METOJBl  CaMOPETYJISAIHH,
CaMOpa3BUTHUS U CAMOOOYUEHHUS

VK-6.3 Bmageer HaBbIKaMH YIpPaBICHHS
COOCTBEHHBIM BpPEMEHEM; TEXHOJIOTHIMHU
npuodpeTeHus, UCIIOJIb30BaHUS u
OOHOBIICHHS COIIMO-KYIBTYPHBIX "
npodeccHOHANBHBIX 3HAHWUW, YMEHUH U
HABBIKOB; METOAMKAMH CaMOPa3BUTHS W
camM000pa3oBaHMsl B TEUEHUE BCEH JKU3HU




VK-7. Criocoben
MOAAEP>KUBATH TOJIKHBIN
YpOBEHb (HU3HUECKOM
MOJITOTOBJICHHOCTH IS
obecnieueHus
MOJTHOIICHHOM
COLIMAJILHOU U
npohecCHOHABLHOM
eITEIbHOCTH

YK-7.1 3Haer BU/IBI duznueckux
YOPaKHEHHH; POJIb M 3HaUYEeHUE (PU3HUECKOU
KyJbTYpBl B KM3HHM 4ellOBeKa M OOIIeCTBa;
HAyYHO-TIPAKTUYECKHE OCHOBBI (hU3UYECKOM
KYJIBTYHI, poUITaKTUKH BPEIHBIX
MPUBBIYEK M 3I0pOBOr0 00paza M CTUIIS
KU3HU

VK-7.2 Ymeer mnpuMeHATb Ha IIPAKTUKE
pasHOOOpa3Hble  cpeAcTBa  (pU3HUECKON
KyJIbTYypbl, CHOpPTa MW  Typu3Ma Juid
COXpaHEHMsSI M YKpPEIJICHUS 3/10pOBb H
ncuxou3nuecKon MOJITOTOBKY;
UCIOJIb30BaTh  CpPEACTBA U METOJbI
buznueckoro BOCIIUTAHUS TUIs
npoeCCHOHATLHOIMYHOCTHOTO — Pa3BUTHA,
buznyeckoro CaMOCOBEPILIEHCTBOBaHUS,
dbopMHpOBaHUs 3I0POBOTO 00paza M CTHIISA
KU3ZHU

VK-7.3 Bmageer HaBbIKAMH YKPETUICHHS
WHIUBUAYAIBHOTO 3JI0pOBBS TUISE
oOecrieueHnsl MOJIHOLIEHHON COLUAIbHON U
npoeccroHabHOI 1eATEeNbHOCTH

besomacHocTh
KHN3HCACATCIBbHOCTU

YK-8. Cnocoben
co3/1aBaTh U
NOJJIEP’KUBATh B
IIOBCEIHEBHOM J)KU3HU U B
npodecCuOHAIbHON
JEATEIIBHOCTH
Oe30MacHbIe yCIOBUS
KU3ZHEJEATEIBHOCTH [Tl
COXpaHEHHUs IPUPOTHON
cpensl, o0ecredeHus
YCTOMYHBOTO Pa3BUTHUSA
00I11eCTBa, B TOM YHCIIE
IIPU yTpo3e U
BO3HUKHOBEHUU
YPE3BBIYANHBIX CUTYALNI
Y BOEHHBIX KOH(JINKTOB

VYK-8.1 3naet knaccu(pukanuio ¥ ICTOYHUKA
Ype3BBIYAHHBIX CHUTYallMid TNPHPOIHOTO |
TEXHOTEHHOTO MPOMCXOXICHUS; TPUYHHBL,

IPU3HAKU U  IIOCJIEACTBUS  OIIACHOCTEW,
CHOCOOBI  3alUTBl  OT  YPE3BBIYAMHBIX
CUTyallUdi ¥  BOEGHHBIX  KOH(JIMKTOB;
IIPUHLUIIBI OpraHu3aluu
0e30macHOCTUTPY/a  HAa  NPEANPHUTHH,

TEXHUYECKHUE CPEACTBA 3alllUThl JIOJICH B
YCIIOBHSIX YpPE3BBIYANHOMN CUTYallUN

YK-8.2 Ymeer momiepxuBaTh Oe30macHbIC
YCIOBUS KU3HEAEATEIBHOCTH B MHUPHOE U
BOCHHOE€ BpEeMs; BBISIBISATH NPU3HAKH,
NpUYMHBl W YCJIOBUS  BO3HUKHOBEHHUS
YpE3BbIYANHBIX CUTYAalHil; OIICHUBATH
BEPOSATHOCTh BO3HHUKHOBEHUSI
MOTEHIIMAIbHON OMAaCHOCTH W MNPUHUMATH
MEpBI 110 €€ TPEAYIPEKICHUIO

VK-8.3 Brnameer HaBLIKaMHU
IIPOrHO3UPOBAHUS BO3HUKHOBEHHUSI OIACHBIX
WJIV YPE3BbIYANHBIX CUTYAIINI; HABBIKAMU 110
IIPUMEHEHUIO OCHOBHBIX METOJIOB 3aIlIUTHI B
YCIOBUSIX  4YpPE3BBIYAWHBIX CUTyallMd H
BOCHHBIX KOH(JIUKTOB
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VK-9 Criocoben
UCIOJb30BaTh 0A30BEIE

VK-9.1 3Haer 0a30BbIE OHSATUSA
ne(heKTOIOTUH
VK-9.2 YmMmeer HUCIIOJIb30BATh B

WNukio3uBHas NeEeKTOIOTUYECKUE npoecCuOHANBHON AEeITeIbHOCTH 3HAHUS O
KOMITETEHTHOCTh 3HAHUS B COIMAILHOU U JIOJISIX ¢ OCOOCHHOCTSIMU Pa3BUTHS
npodeCcCuOHAITBHON YK-9.3 Bnaneer HaBBIKAMH
chepax npodeccrnoHabHOI " COLIMATBLHOU
KOMMYHHKAIIMU B MHKJIIO3UBHOII cpesie
VK-10.1 3nmaer 06a30Bble  NPHUHIHUIIBI
(GyHKIIMOHUPOBAHUS SKOHOMHKHU u
YKOHOMHUYECKOTO Pa3BUTHUSA, eI U (HOPMBI
y4acTus TOCyIapcTBa B SKOHOMHKE
YK-10.2 YwMmeer KCII0Ib30BaTh
YK-10. Criocoben SKOHOMHUYECKME 3HAHUS B  PA3JIUUYHBIX
DKOHOMHYECKAS MIPUHUMATH chepax ACATENBbHOCTH, aHAIM3UPOBATH H
KYJIbTYpa, B TOM YHCIIE 000CHOBaHHBIE 00001aTh PKOHOMHUYECKYI0 HH(OpMALINIO
¢duHaHCOBaS SKOHOMHYECKUE PEIICHUS | JUIS TIPHHSITHS 000CHOBAaHHBIX
rPaMOTHOCTh B Pa3IMYHBIX 001aCTAX YIpaBIEeHYECKUX PeIIeHUI

KU3HCACATCIIBHOCTH

VK-10.3 Binageer HaBbIKaMU UCIIOJIB30BAHUSI
METOZO0B AKOHOMHYECKOr0 M (DHHAHCOBOTO

IIaHUPOBAHUA JUIS JOCTHXXCHUA
(I)I/IHaHCOBLIX ueneﬁ, a TaK¥XKEC
HHCTPYMCHTaAMU YIIpaBJICHUA JIMYHBIMH

¢buHaHcamMu ¥ PUHAHCOBBIMU PHCKAMU

Fpaxcz[aHCKaﬂ IO3UIMA

VYK-11. Cnocoben
dbopMupoBaTh
HETEePIUMOE OTHOIIICHHUE
K KOPPYIILIUOHHOMY
MTOBEJCHUIO

YK-11.1 3naet CyuIHOCTh, IOHATHE U 331a4U

IIPOTUBOJACUCTBUSA KOppyHnuuu u
PeIYNPEkACHUS KOPPYIIIUMOHHBIX PUCKOB B
poQeCCHOHAIBHON NesATEeIbHOCTH;

TpeOOBaHUS 3aKOHOJATEIbCTBA B 00JACTH
IIPOTUBOJICUCTBUS KOPPYILIUU

YK-11.2 Ymeer IIpeynpexaaTh
KOPPYIIIHOHHBIE PHUCKH B
npodeccuoHaIbHON NesITebHOCTH;
UCKJII0YaTh HEOOOCHOBAaHHOE
BMEIATENIbCTBO B NPOGECCHOHATBHYIO

NEATeTbHOCTh B LENAX CKIOHEHUS K
KOPPYIUHUOHHBIM IPABOHAPYIICHUSIM
VK-11.3 Bnageer HaBBIKAMHU HETEPITHMOTO
OTHOILEHUA K KOPPYNIIMOHHOMY ITOBEJEHUIO,
YBOKUTEIHLHOTO OTHOUICHUSI K TIpaBy H
3aKOHY

4.2 OomenpogeccnoHaNIbHbIe KOMIIETEHIMH BbIMYCKHNKOB M HHAMKATOPBI HX 10CTHKCHHSA

‘ Kon n nanmenosanue OIK ‘

Kon n HaumenoBanue unaukartopa goctmwxkenus OIIK
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OIIK-1. CtocobeH mpuMeHSTh
CCTCCTBCHHOHAYYHBIC U
OOIIEenH)KEHEPHBIC 3HAHMUS,
METOAbI MATEMATUYCCKOT'O
aHaJM3a ¥ MOJICIIMPOBAHUS B
npodeccnoHaTBEHOM
JeSTEeITbHOCTH

OIIK-1.1 3naerT mpUHLMIBI MATEMAaTUYECKOTO aHaIW3a U
MOJICIIMPOBAHUS, MPUEMbl aHAIM3a CIOXKHBIX TEXHHUYECKUX
00BEKTOB

OIIK-1.2 VYmeer co3maBaTh BadWdgHBIE MaTEMaTHYECKUE
MOJICJIM HA OCHOBE MHTEPIPETALMH PE3YIHTATOB HATYPHOTO
1 TEOPETUUYECKOTO IKCIIEPUMEHTA

OIIK-1.3 Brmageer mpuUKIaJIHBIMA YHCICHHBIMA METOJAMH
MIPU CO3/IaHUH MAaTEMATHICCKUX MOJIEIICH MallluH, TPUBO/IOB,
000py/IOBaHUsl, CHCTEM, TEXHOJIOTHUECKUX MPOIIECCOB

OIIK-2. CriocobeH MpuMEeHSTh
OCHOBHBIE METO/IbI, CIIOCOOBI U
Cpe/CTBa MOIYYCHUS, XPaHEHHS,
nepepadoTKu HHPOPMALIUHU TIPH
peleHnH 3a1a4

OIIK-2.1 3Haer u coOmromaeTr HOpPMBI HH(DOPMAITMOHHON
0€30MMacHOCTH B MPO(PECCHOHAITBHON IeATeILHOCTH
OIIK-2.2 YmeeT pemiath HHXCHEPHO-TEXHUYECKHE 3aa91 U
3aJaud  BBIYUCIUTEIBHOM MaTeMaTHKH C I[PUMEHEHHEM
COBPEMEHHBIX IPOrPAMMHBIX KOMILIEKCOB

OIIK-2.3 Bnanmeer COBpeMEHHBIMH WH(MOPMAIIMOHHBIMU

npodeccnoHaTbEHOMI

TEXHOJIOTHSIMU TIpH  cOope, aHanuse, o0paboTke U
JeSITeNIbHOCTH

MPECTABICHUN HHPOPMALIUU

OIIK-3.1 3maer wu mnoHumaer mnpuHIUNel ESG B
OIIK-3. Cnioco0OeH ocyIIecTBIsATh . PHHI
HpodeccHoHabH npoeccnoHalbHOI 1eATEeNbHOCTH
P o OIIK-3.2 VYwmeer wucnonp3oBats mnpuHounsl ESG B

ACATCIIBHOCTDb C YUYCTOM
IMPpaBOBbLIX, SKOHOMUYCCKHNX, 1
OKOJIOTHYCCKHUX OrpaHI/I‘IeHI/Iﬁ

npohecCHOHATIBHOMN eI TeTbHOCTH
OIIK-3.3 Bnaneer npuemamu 3¢G(HEeKTUBHOTO MPUMEHEHHS
npunnunoB ESG B npodeccnonansHol 1esSTeIbHOCTH

OIIK-4. Cnoco0eH MOHUMATh
MIPUHIIMAITBEI pAa0OTHI COBPEMEHHBIX
HH()OPMALIMOHHBIX TEXHOJIOTHH H
MCIIOJIb30BATh UX JUISI PEIICHUS
3a/1a4 MpoQeCcCHOHATBHON
IEeITETbHOCTH

OIIK-4.1 3naeT mpHKIagHOE COBPEMEHHOE MpPOTrpaMMHOE
o0ecrieyeHre, MPUMEHSIEMOE B OTPACIIH

OIIK-4.2 VYwmeer BbIOpaTh M NPUMEHUTH ONTUMAIBHYIO
MIPUKJIAIHYIO IIPOTPaMMY TSl PEIICHUS KOHKPETHOW 3a1aun
OIIK-4.3 Bnaneer HaBbIKAMU NPUMEHEHHUS U(POBBIX
TEXHOJOTHH I pemieHus 3aaad  npodecCHOHATBLHOM
JeSITeIbHOCTH

OIIK-5. Criocoben pabortath ¢
HOPMAaTHUBHO-TEXHUYECKOMH
JOKYMEHTaIMEW, CBI3aHHOM C
npodeccnoHanbHOM
NEeSATETbHOCTHIO, C YYETOM
CTaHJIapTOB, HOPM H MPaBUII

OIIK-5.1 3Haer TpeOoBaHUS AaKTyaJbHOM HOPMAaTHUBHOU
JOKYMEHTAIlMM, COBPEMEHHYIO HAyYHYI0 U TEXHHUYECKYIO
MH(POPMAIIHIO TT0 TEMATHUKE BBIITOIHSIEMBIX pa3padoTOK
OIIK-5.2 VYwmeer pa3pabareiBaTh IUIaHBI, METOAMYECKHE
nporpamMmsl ipoenennss HUOKP u(unu) ux anemMeHTs
OIIK-5.3 Brnaneer mpueMamMH aHain3a U TEOPETHUECKOTO
0000IIEeHNsT HAy4HOM M TEXHUYECKOHM HMH(pOpMaIuH,
COBPEMEHHBIMH METO/IaMH, CPEICTBAMH M HaWITyYLIMMHU
MPAaKTUKAMU IJIAHWPOBAHUS, OPTaHW3AIllMd WM TIPOBEICHHS
HUOKP

OIIK-6. CiocoGeH pemaTh
CTaHJapTHBIE 3a/1a41
npo¢eCCHOHATBHON

NS TeIbHOCTH HAa OCHOBE
MH(OPMaLIMOHHON U
o6ubnuorpaduyeckoit KyabTyphl C
pUMEHEHHEM UH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHM

OIIK-6.1 3Haer OCHOBHbIE HCTOYHHKH HAaydyHOH H
TeXHUYECKON wuHpopManuu B cdepe npodheccuoHATHHOU
JesITeIbHOCTH, IPUHIIMITBEI HAYYHOH 3TUKU

OIIK-6.2 YMmeeT ocymiecTBIsTh MOMCK, 00pabOTKy M aHAIIN3
HAay4yHOH W  TexHuyeckod wuHpopmamun B  chepe
npodeccuoHabHOM ~ AEATETbHOCTH, B TOM 4YHCIE C
UCIOJIb30BAHUEM TII00ATBHBIX HHPOPMALMOHHBIX PECYPCOB
OIIK-6.3  Biameer  HaBBIKAMU  MNPEACTABICHUS |
pacrpocTpaHeHHsI pe3yabTaToB CBOEH NpodecCHOHATBLHON
NeSTeIbHOCTH  C  TNpUMEHEHHeM  HH(OpMaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI
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OIIK-7 CnocobeH npuMeHSTh
COBPEMEHHBIC YKOJIOTHYHBIC U
0e30MacHbIC METOIbI
PaIMOHATIFHOTO UCIIOJIL30BAHUS
CBHIPBEBBIX U SHEPTETHYECKUX
pPECypcoB B MAaIIMHOCTPOCHHUH

OIIK-7.1 3HaeT OCHOBHBIC TEXHOJIOTHYECKHE IPOIIECCHI,
LIeJIEBOE HAa3HAdYeHUE, 00BEMBI U CIIOCOOBI HMCIIOIL30BAHUS
Pa3IUMYHBIX BUJIOB PECYPCOB B MAITUHOCTPOCHUH

OIIK-7.2 VYMeer cocCTaBiIAThL  OallaHCOBBIE  CXEMBI
IIPOM3BOJICTBA B PAMKaX OCYIIECTBIISEMOM JIeATSIIBHOCTH
OIIK-7.3 Bmageer mnpuemMamMu pa3pabOTKU  METOJOB
paIMoHaIBLHOTO HCIIOJIb30BaHMS CBIPBEBBIX u
JHEPTEeTHYECKUX PECYPCOB B MAIIMHOCTPOCHHH Ha OCHOBE
AKTyaJIbHBIX TEXHOJOTHYECKHX ITOJXO0JI0OB U HOPMATHUBHBIX
JTIOKYMEHTOB

OIIK-8 Cnioco6eH mpoBOIUTh
aHaJIM3 3aTpaT Ha 00eCIICUCHHE
JEATEILHOCTH
MIPOU3BOJICTBEHHBIX
MoJIpa3/IeJICHUl B
MalIMHOCTPOCHUHT

OIIK-8.1 3Haer OCHOBHBIE BHJIBI
MIPOU3BOJICTBEHHBIX 3aTPaT

OIIK-8.2 YMeer oCcymecTBIATh yUeT 3aTpaT Ha 00ECTICUCHHE
JeSTEIbHOCTH MPOU3BOJICTBEHHBIX MOPa3ICTICHHMA
OIIK-8.3 Biameer npueMaMu OIITUMM3ALINHA
MIPOU3BOJICTBEHHBIX 3aTPaT U M3ACPKEK IPOU3BOICTBA

U XapaKTCPUCTUKU

OIIK-9 CniocobeHn BHEIpSTh U
OCBauBaTh HOBOE
TEXHOJIOTHYECKOe 000py10BaHHE

OIIK-9.1 3Haer KOMIUIEKTHOCTb, NPHHLIUIBI WU TOPSIOK
pa3pabOTKU  KOHCTPYKTOPCKOM  JOKYMEHTalluM  Ha
TEXHOJIOTUIECKOE o0opyaoBaHue B pamKax
OCYILECTBISIEMOH 1€ATEIIbHOCTH

OIIK-9.2 VYmeer BBINOMHATH  TEXHOJIIOTUYECKHE M
IIPOYHOCTHBIE PACYEThl, COCTABJIATH NPUHIUIHAIbHbIE
KHMHEMATHYEeCKHE, JJIEKTPHUECKHE M HWHBIE CXEMBI Y3JI0B U
arperaToB pa3pabaTeIBa€MOro 000py10BaHUs

OI1K-9.3 Brnageer npuemamu pa3padOTKi KOHCTPYKTOPCKHUX,
B TOM 4YHCI€ OKCIUIyaTallUOHHBIX JOKYMEHTOB Ha
TEXHOJIOTUYECKOE O00OpyZOBaHHE, CO37aBacMoe B XOJe
OCYILECTBJICHHSI JESITEIbHOCTH

OITK-10 Criocoben
KOHTPOJIMPOBATh U 00ECIICUNBAThH
MIPOU3BOJICTBEHHYIO U
HKOJIOTHUYECKYIO 0€30MacHOCTh Ha
pabounx mMecTax

OIIK-10.1 3naer peHCTByIOUIME  HAIMOHAJIBHBIE |
MEXyHapOAHbIE CTaHIAPThl B 00JaCTH MPOU3BOJICTBEHHOM
Y 9KOJIOTHYECKOI 0€301acHOCTH

OIIK-10.2 Ymeer pa3pabaTbiBaTh METOIMKH OOECHEUCHMS
MPOU3BOACTBCHHOW M HKOJOTMYECKOM Oe30MmacHOCTH Ha
pabounx MecTax ¢ Y4eroM TpeOOBaHMH JEHCTBYIOIINX
HAIIMOHAJBHBIX W MEKYHAPOIHBIX CTaHIapPTOB

OIIK-10.3 Brnageer npuemMaMu BHEAPEHHsI B MPOU3BOJICTBE
OPOAYKIIMM  MAIOIMHOCTPOCHHUS CHCTEM  MEHEIKMEHTa
0€30IacCHOCTM  TpyJa M OXpaHbl 37I0POBbS, CHCTEM
HKOJIOTUYECKOTO W DJHEPreTHYeCKOro MEHEKMEHTa Ha
OCHOBE JICHCTBYIOIIMX HAI[MOHAJIBHBIX U MEXIYHapOIHBIX
CTaHJApTOB
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OIIK-11 Cnioco6eH npuMeHSTh
METOIbl KOHTPOJISI KaueCTBa
TEXHOJIOTUYECKUX MAalIHH U
o0opymoBaHus, IPOBOIUTH
aHaJN3 TPUYXH HAPYIICHUN MX
paboTocrnocoOHOCTH U
pa3pabaTbIBaTh MEPOTIPUSITHSI 11O
UX MPEIYIPEKIACHUIO

OIIK-11.1 3Haer npuUHUMIBI U TOPAIOK CTaHIAPTHU3ALUU
METOJIOB MCIBITAHWM MaTepuaioB, HCIOIb3YEMbIX B
TEXHOJOTHYECKHUX MalllnHaX U 000pyI0BaHUT

OIIK-11.2 VYwmeer wucCnonb3oBaTb M COBEPIICHCTBOBATH
METO/IbI CTAHIAPTHBIX HCIIBITAHHI 110 OTPEICIICHUTI0 (PH3UKO-
MEXaHUYECKHUX CBOMCTB MaTepHajoB, HCIOJIb3yEMbIX B
TEXHOJOTHYECKUX MAIIWHAX W OOOpYyIOBaHUH, C YYETOM
aKTyaJIbHbIX HAYYHBIX U TEXHUYECKUX JOCTH)KEHUN B paMKax
OCYILIECTBISIEMON IESITENBHOCTH

OIIK-11.3 Bnageer mnpuemMamMu pa3padOTKH METOJOB
TECTHUPOBAHUS U KOHTPOJISI TEXHOJOTUYECKHX IOKa3aTeeH
MaTEepUasIOB, UCIIOIb3YEMbIX B TEXHOJOTHYECKMX MAITMHAX U
00opyIoBaHUH

OIIK-12 CnocobeHn obecnieynBaTh
MTOBBIIICHHE HAACKHOCTU
TEXHOJOIMYECKUX MAIIMH 1
00OpyIOBaHUS Ha CTATUAX
MIPOEKTUPOBAHMSI, U3TOTOBJICHHS
1 DKCIUTyaTallH

OIIK-12.1 3Haer  OCHOBBI  TEOpHUU
TEXHOJIOTHYECKUX MAIlMH © 000pyaoBaHus,
00€eCIeYNBAOIIUE €€ TIOBBIIICHHE

OIIK-12.2 VYmeer mTpOTrHO3MPOBATH HAASKHOCTH |
BBIMIOJIHATH ~ pacueThl  pecypca pabOThl  MallMH |
000pyJI0BaHUs, B TOM YHUCIIE C MPUMEHEHHEM IPHUKJIATHBIX
MPOrPaMMHBIX CPEICTB

OIIK-12.3 Biageer MeToaMKamMH pacdera IapaMeTpoB
HQJIOKHOCTH MamuH W 00OpyJOBaHUS HA  CTaUAX
MPOEKTUPOBAHHUS, H3TOTOBJICHHUS M SKCILTYaTalluu

HaJICKHOCTH
daxTopsl,

OI1IK-13 CriocobeH mpuMeHsITh
CTaHJApPTHBIC METO/IbI pacueTa
IPU MPOSKTUPOBAHKUH JCTANICH U
Y3JI0B TEXHOJIOTUYECKUX MAIIUH U
o0opyIoBaHUs

OIIK-13.1 3naer OPUHLUIBI W TOPSAOK Pa3pabdOTKH
MIPOEKTOB U MPOTPaMM, HAIIPABJICHHBIX HA CO3JJaHUE y3JIOB U
JeTanell  MalluH, KOMIUIGKTHOCTb U COJIepIKaHHe
METOANYECKON 1 HOPMAaTUBHOM JOKYMEHTALIUU

OIIK-13.2 VYmeer (opmynanpoBaTh TEXHUYECKOE 3aJaHHE
Ui pa3pabOTINKOB MPOEKTOB U MPOTPaMM, HAIPaBICHHBIX
Ha CO3/JaHKE Y3JIOB U JIeTaJIel MalliH

OIIK-13.3 Brnanmeer mpuemMaMu MOJEIHPOBAHUS PAOOTHI H
UCHBITaHUS pabOTOCIOCOOHOCTH TEXHOJIOTHUYECKUX MAIIUH U
00OpyJIOBaHUSI C  WCIOJNB30BAHUEM  BBIYUCIUTEILHOU
TEXHHUKHU

OIIK-14 Cnocoben
pa3pabaThiBaTh aNTOPUTMBI U
KOMHBIOTepHBIG HpOl’”pﬂMMBI,
MIPUTO/IHBIE JIJISl MPAKTUYECKOTO
HpI/IMeHeHI/ISI

OIIK-14.1 3HaeT MeTOABl U AITOPUTMBI MATEMaTUYECKOTO
MO/JICIMPOBAaHUS U aBTOMATU3MPOBAHHOTO MPOEKTHPOBAHUS
TEXHOJIOTUYIECKUX MAIIWH ¥ 000py/I0BaHUS

OIIK-14.2 YmeeT uCHONB30BaTh COBPEMEHHBIE HH(PPOBBIE
MPOrpaMMbl TTPOEKTHUPOBAHUS TEXHOJIOTMYECKHX MAIIHH |
o0opynoBaHus

OIIK-14.3 Bnageer HaBbIKaMU pa3pabOTKH JOKYMEHTAIHH
IpU peanu3alu pa3pabOTaHHBIX MPOEKTOB M IPOrpamm,
HaIpaBJICHHBIX HA CO3/IaHNE Y3JIOB M JeTalel MallluH
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4.3. IlpoeccuonanbHbIe KOMIIETEHIIUH BHITYCKHUKOB M MHANKATOPBI HX A0CTHKEHUS
no HanpagjaeHu1o 15.03.02 Texnonoruyeckne MamMHbl 1 00opyaoBanne (mpoduiab «Texnosornuu HedgTerasoxXuMmum, NPOMBIILICHHOTO
OPraHHYeCcKOro CHHTe3a, NOJIUMEPHBIX M PYHKIHMOHAIBHBIX MAaTEPHAJIOBY)

3anaua
A . O0BeKT NiIM 00J1aCcThH Koa un Koa v HanmenoBaHnue
npogeccuoHAIbLHOM
3HAHUSA HaumeHnoBanmue ITK uHAUKATOpa gocTuxkenns 1K
NesITeJIbHOCTH
IIpoeKTHO-KOHCTPYKTOPCKUH THII 33124 NPodecCHOHAJIbHOI AeATeJIbHOCTH
Brinosinenue XUMHUYECKOE, xumuko- | [IK-1 Cnocoben npuHuMaTh [IK-1.1 3naer npUHUMUIBI U TOPSAIOK
(dbyHIaMEHTATBHBIX U TEXHOJIOTHYECKOE ydacTue B paboTax I0 pacueTy pacuera JieTanei u y3JIOB
MIPUKJIATHBIX paboT MIPOU3BOJICTBO MIPOCKTUPOBAHUIO JIETATICH U Y3JI0OB | TEXHOJIOTHYECKOTO obopymoBaHus
MOKCKOBOI'0, TEOPETUYECKOTO U TEXHOJOTHYECKOro O00OpYIOBaHUS | XUMHUYECKOI MIPOMBIIIEHHOCTH u

OKCIICPUMCHTAJIBHOT'O
XapakTepa C [ebI0
OMpeaAcCICHUA TCXHUYCCKUX
XapaKTEPUCTHK HOBOM TEXHHKH,
a TaKKe KOMIUICKCa paboT 1o
pa3paboTKe TEXHOJIOTHYECKON
AOKYMCHTAaIUH

- CKBO3HBIE BUJIBI
npoeCCUOHATLHON
JeSTSIILHOCTH B
MIPOMBIIIIICHHOCTH (B cepe
OpTraHH3aIMH U TPOBEICHUS
HAYYHO-HMCCIICIOBATEIbCKHUX U
OIIBITHO-KOHCTPYKTOPCKHX
pabot B o0mactu
XUMHYECKOTO U XUMHUKO-
TEXHOJIOTHYECKOT0
MIPOM3BO/JICTBA)

XUMHYECKON IMPOMBIIIJICHHOCTHU B
COOTBCTCTBHUH C TCXHNYCCKHUMU
3aJaHusAMH U UCITIOJIb30BAHUEM
CTaHAAPTHBIX CPpCACTB
aBTOMAaTU3allvK IMIPOCKTUPOBAHUA

OCHOBHBIE ITPOTPAaMMHBIE CPEICTBA UL UX
BBITIOJTHEHUS
[1K-1.2 YmMeeT mpoeKTUPOBATH THIIOBYIO

TEXHOJIOTUYECKYIO OCHACTKY c
HCIIOJIb30BAaHUEM TIPHUKJIATHBIX
IPOrPaMMHBIX CPEJICTB

I1K-1.3 Bnaneer METOIUKaMHU
ABTOMATHU3HPOBAHHOTO MPOEKTUPOBAHUS
JIeTaied W Y3JI0B  TEXHOJIOTUYECKOTO
o0opynoBaHus XAMHUYECKOH
MIPOMBIIIIIICHHOCTH B TIPHUKJTATHBIX

IMPOrpaMMHBIX CPCACTBAX
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Beinonnenue
(byHIaMEeHTaTBHBIX u
MPUKIIATHBIX pabot
MIOMCKOBOTO, TEOPETUYECKOTO H
IKCIIEPUMEHTAIILHOTO
Xapakrepa c LEIIbIO
OIpeICICHUS TEXHUYECKUX

XapaKTePUCTHK HOBOW TEXHUKH,
a TakkKe KOMIUIeKca paboT 1Mo

XHUMHUYECKOE, XUMHKO-
TEXHOJOTMYECKOE
MIPOU3BOJICTBO

- CKBO3HBIE BU/JIBI
npodeccuoHaIbHOM
JEATEIbHOCTH B

MPOMBIIIUICHHOCTH (B cdepe
OpraHM3alii U TPOBEICHUS

[TK-2 Cniocoben pa3pabaTbiBaTh
pabovyIo MPOEKTHYIO U
TCXHUYCCKYIO JOKYMCHTAIMIO,
0(hopMITATH 3aKOHYCHHBIC
MIPOEKTHO-KOHCTPYKTOPCKHUE
paboThI C TPOBEPKON COOTBETCTBUSI
pa3pabaTbIBacMbIX MPOCKTOB U
TEXHUUYCCKOI TOKYMEHTAILIUH
CTaHJapTaM, TEXHUYCCKUM

[IK-2.1 3Haer OCHOBHBIC MPHUHIIMIIHI,

METOIbI u bopMbI KOHTPOJIS
TEXHOJIOTHYECKOr0 IMpollecca U KadecTBa
POIYKIIHH

[1K-2.2 YmMmeeT OLICHUTH u
UHTEPIPETHPOBATH MOJTyYCHHBIC
PE3YIIBTATHI

[1IK-2.3 Bianeer COBPEMEHHBIMH

MCTOAaMHM aHajin3a ChbIpbd, MATCPUAIIOB U

pa3paboTKe TEXHOJOTHUYECKOW | HAYYHO-HCCIICIOBATENbCKUX M | YCIOBHSIM U IDYTHMM HOPMATHUBHBIM | KauyecTBa TOTOBOW MPOAYKIIUU
JOKYMEHTAIU! OIIBITHO-KOHCTPYKTOPCKHUX JOKyMEHTaM

paboT B 006J1aCTH XUMHUYECKOTO

U XUMHKO-TEXHOJIOTHYECKOTO

MTPOM3BO/ICTBA)

I[Ipou3Bo/ICTBEHHO-TEXHOJOTHUYECKHI THII 32124 MPO(eCcCHOHATbHOM TeATEJIbHOCTH

Brimonnenue XHUMHUYECKOE, xumuko- | [IK-3 CriocoGen BriOUpaTh [1K-3.1 3HaeT mnOpSAOK OpraHU3aluUH,
(byHIaMEHTATBHBIX U | TEXHOJIOTHYECKOE OCHOBHBIC U BCIIOMOTaTEIIbHBIC TUTAHUPOBAHHSI " IPOBEIICHUS
MPUKIIATHBIX paboT | MPOU3BOICTBO MaTepHalIbl, CIIOCOOBI peaM3aluid | TEXHOJOTHYECKOT0 TPOIecca; OCHOBHBIC
MIOMCKOBOTO, TEOPETUYECKOTO U TEXHOJOTHYECKHX TPOIIECCOB, IIPHUHIIAIIBI, METOABI U (OPMBI KOHTPOJIS
AKCIIEPUMEHTATILHOTO - CKBO3HBIE BUJIbI | IPUMEHSTH MPOTPECCUBHBIE TEXHOJOTHYECKOro Mpollecca U KadecTBa
XapakTepa c HENbI0 | TPOhECCHOHATEHON METO/IbI IKCILTyaTaluu MIPOTYKITUH
oTpeeNeHUs TEXHUYECKUX | AEATEIHbHOCTH B | TexHoJoruueckoro obopynoBanus | [1K-3.2 Ymeer UCIIOJIb30BATh
XapaKTePUCTHK HOBON TEXHWKH, | IPOMBIIUICHHOCTH (B cdepe | IpH U3rOTOBJICHUH TEXHUUYECKHUE CPEJCTBA I HW3MEPCHHS
a TaKkkKe KOMIUIeKca paboT MO | OpraHu3alid W TMPOBEACHHUS | TEXHOJOTUUYECKUX MAIIUH OCHOBHBIX napamMeTpoB
pa3paboTKe TEXHOJOTHYECKOW | HAYYHO-HCCIIEOBATEIbCKUX H TEXHOJIOTHYECKOTO TIPOIIecca, CBOWCTB
JOKYMEHTAIuU OTIBITHO-KOHCTPYKTOPCKUX CBIpbSl U  TPOIYKIUH; OIEHUTh W

paboT B 00J1aCTH XUMHUYECKOTO UHTEPIPETUPOBATH MOJTy4YEHHbBIE

U XUMHKO-TEXHOJIOTHYECKOTO pe3ynbTaThl

MIPOU3BOJICTBA). ITK-3.3 Bnaneer COBPEMEHHBIMH

MCTOAaMHU aHajin3a ChbIpbid, MATCPUAIIOB U
KadecTBa TOTOBOI MMpoaAYKIWH, HABBIKAMU
OCYHICCTBJIATDH TEXHOJIOTUIECKUI nponecc
B COOTBCTCTBHHU C PETIIAMCHTOM
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Brinmonnenue

(byHIaMEHTAIBHBIX u
MPUKIIATHBIX pabot
HOMCKOBOT'0, TEOPETHYECKOTO U
IKCIIEPUMEHTAIILHOTO

Xapakrepa c LETIBIO
OIpe/IeNICHUS TEXHUYECKUX

XapaKTePUCTHK HOBOW TEXHUKH,
a TakkKe KOMIUIeKca paboT 1Mo
pa3paboTKe TEXHOJOTHYECKOU
AOKYMCHTAIUU

XHUMHUYECKOE, XUMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOJICTBO

- CKBO3HEBIE BUEI
npodeccnoHaTbHOMI
JeSATeIIbBHOCTH B

MPOMBIIIIICHHOCTH (B cepe
OpraHu3aliii W TPOBEICHHS
HAY4HO-MCCIICIOBATEIbCKUX U
OIIBITHO-KOHCTPYKTOPCKHX
paboT B 00J1aCTH XUMUIECKOTO
U XHUMHUKO-TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

[IK-4 Coocoben oOecneynBaTh
TEXHOJIOTUYHOCTH 1591(<)070% QRN
ONTUMATBHOCTh  TPOIECCOB  UX

W3TOTOBJICHUSI TIPU TPOU3BOJICTBE
BBICOKOTEMIIEPATYPHBIX

(G YHKIIMOHATBHBIX MaTepuasoB
(BOM) u uznenuit u3 HUX

[IK-4.1 3Haer MeTOABI WIACHTH(PHUKAIIUU
npobiieM u MIOCTaHOBKH
HCCIIEI0BATENbCKUX 3a1a4 c
nocneayomuM (GopMUpoBaHHEM 00pasa
MpoayKTa B oOjacTu He(Terasoxumuw,
IPOMBIIIEHHOTO OpPraHUYECKOTO
CUHTE3a, MOJIMMEPHBIX u
(YHKIIMOHATBHBIX MaTepUAJIOB

[1K-4.2 VYwmeer onpenenuTb YypOBEHb
TEXHOJIOTHH, HE0OXOUMBIN JUTSE
peain3aluy NpoeKTa B COOTBETCTBYIOLIEH
TEXHOJOTMYECKOH o0JacTu, a Takxke
OLIGHUTH 3aTPaThl M 3HAYUMOCTH CTAJUN
KU3HEHHOTO IMKJa (MPOEKTHUPOBAHUE,

peannzanus, (GyHKIMOHUPOBAHUE,
IIEPCIIEKTHRA U T.]1.)
I1K-4.3 Bnaneer HaBBIKAMH

MCKIUCHUIITIMHAPHOTO U MHOT'OLCJICBOIO
IIPOCKTUPOBAHUA C YUCTOM 0COOEHHOCTEN
Pa3IIMIHBIX XUMHNYECKUX
TCXHOJIOTHYCCKHUX 06HaCTeﬁ, a HMMCHHO!
YMEET O00BACHUTH MCKIUCHUIITIMHAPHBIC

IPOEKTUPOBOYHBIE cpensbl; yMeeT
MIPOEKTUPOBATH B o0nactu
HeTera3oXuMmH, IPOMBIIIJICHHOTO

OPraHWYECKOIO0 CUHTE3d, MOJHUMEPHBIX U
(YHKIMOHATBHBIX MaTepUalOB B  TOM
yucle Ui YIy4lIeHUs KadyecTBa >KU3HH,
0€30IaCHOCTH  OKpYKalolled  cpeipl,
(YHKIIMOHAJIBHOCTU U HaJIEXKHOCTHU
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5 AHHOTAIIMA PABOYUX ITPOI'PAMM JUCHUIIVINH, ITPAKTHUK U I'HA

5.1 JIucuuMnminHbl 00513aTeJIbHOI YacTH
AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«HAnocrpanublii m361k» (51.0.01.01)
1. Heap IMCHMINIMHBI — TpHOOpeTeHHE OO0ydJaromuMucs oOIIel, KOMMYHUKATUBHOU U
po¢ecCHOHATBLHON KOMIIETEHLIUH, YPOBEHb KOTOPBIX Ha OT/AEIbHBIX ATallaxX A3bIKOBOM MOATOTOBKU
MO3BOJISIET ~ HMCIIOJIb30BaTh MHOCTPAHHBIM  S3BIK  MPAKTHYECKH Kak B MPO(ecCHOHAIbHOU
(IpON3BOACTBEHHON U HayYHOMN) ESATEIBbHOCTH, TaK U JUI LeJiel caMo0Opa30oBaHuUs.
2. B pesyabTare n3y4eHust AMCUMILIMHBI 00y4AIOLIUIHCH JOJIKEH:
Obnadamy cleAyOIMMU KOMIIETEHIIMAMU U HHIAMKATOPAMH UX TOCTUIKECHUS |
YK-4.1; YK-4.2; YK-4.3.
3namo:
- OCHOBHBIE CHOCOOBI COYETAEMOCTH JIEKCHUYECKHX €IMHHUI] M OCHOBHBIE CIOBOOOpA30BATEIbHbIC
MOJIETIN;
- PYCCKHME DKBHUBAJIEHTHl OCHOBHBIX CJIOB M BBIPAKEHUN pedYM B IPOLIECCE MEKIMYHOCTHOIO M
MEXKYJbTYPHOTO B3aUMOJIEHUCTBUS;
- OCHOBHBIE NPUEMBI U METO/Ibl pePEPUPOBAHUS U AaHHOTUPOBAHUS JIUTEPATYPHI;
- IACCUBHYIO U aKTHBHYIO JIEKCUKY, B TOM YHCJIe OOILEHAYYHYIO U CHELHAIbHYI0 TEPMUHOJIOTHIO,
HEOO0XOAUMYIO ISl pa0OTHI Ha/l TUTIOBBIMU TEKCTAMHU;
- IpUeMBbI PabOThl C OPUTHHAIILHON JINTEPATYPOH Ha HHOCTPAHHOM SI3bIKE.
Ymemo:
- paboTaTh ¢ OPUTMHAIBHON JIUTEPATYPON HA MUHOCTPAHHOM SI3BIKE;
- paboTaTthb CO ClIOBapeM;
- BECTH IMEPENMCKYy Ha H3Y4aeMOM S3bIKE C LEJIbI0 MEXKIMYHOCTHOIO U MEXKYJIBTYPHOTO
B3aMOJICHCTBUS;
- BECTH pEYEBYIO JEATENBHOCTh IPUMEHHUTEIbHO K cdepe ObITOBOM U mpodeccnoHaIbHON
KOMMYHMKAIUH.
Braoemy:
- NHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIBTYPHOTO OOIIEHMSI, HAaBbIKAMU U
YMEHUSIMH pEYeBOM JEATETbHOCTH TNPUMEHUTENBHO K cdepe ObITOBOM M mpodeccuoHaTbHON
KOMMYHHKAIMH, OCHOBAMHU ITyOIMYHON peyn;
- OCHOBaMH peeprpoBaHUs U aHHOTHPOBAHUS JIUTEPATYpPhl HA U3y4a€MOM HHOCTPAHHOM SI3BIKE.
3. Kparkoe coaep:kanue JUCHUTIIUHBI
Pasznen 1. I'pammarnueckne u JIEKCUUECKHE TPYIHOCTH U3y4aeMOro sI3bIKa.
1.1 CopspkeHne U U3MEHEHME TJ1aroyia-CBA3KM B (popMax HACTOSIIEro BpeMeHU. BumoBpemeHHbIE
¢dopmbl TnaronoB. O6pazoBaHue (GOpM MPOCTHIX, MPOJOJDKEHHBIX, MEPPEKTHBIX U MNep(eKTHO-
MPOJOJKEHHBIX BPEMEH TIarojia. BompocuTenbHble NPEIJIOKEHUS B Pa3IMYHbIX BpEMEHax.
OO6pa3oBaHue OTpULATENbHBIX (HOPM TJaroja B pa3InYHbIX BpeMEHaXx.
1.3 OOpa3oBaHue TMPOCTHIX, TPOJOIKEHHBIX, TEPPEKTHBIX BPEMEH TJIATONBHBIX (QopM U
ynotpebaenue popM cTpajareiabHoro 3anora.l.4. Bunospemennsie hpopMel rinarosno. O6pazoBaHue
MIPOCTHIX, TPOAOKEHHBIX, NEPPEKTHBIX U Nep(EeKTHO-POJOKEHHBIX BpeMeH. BonpocurensHbie
NPEUIOKEHUS B pa3IMyHbIX BpeMeHax. OOpa3oBaHue OTPHUIATENbHBIX (POPM I1arosia B pa3iIndHbIX
BpEMEHax.
1.4 Ipuvactus. Ipuyactus HacTosIero u npouieamiero BpeMenu. [lepdexraoie popmMbl MpUyacTus.
MecTo npuyacTHii B npeasioskeHnu. AOCONIOTHBIN MPUYACTHBIN 000POT.
1.5 Uudunutus. ®opmel nHpuuutuba. [IpogomkeHHsit 1 nephekTHbli HHOUHUTUB. DYHKIUU
nH(puHUTHBA B mpemioxkeHun. OOpa3oBaHue W ynoTpeOsieHHe WH(PUHUTHUBHBIX OOOPOTOB THIIA
«CJI0’KHOE MOMJIEKAILEE)» U «CIIOKHOE JOTIOTTHEHHEY.
1.6 Monanbsnbie rinaronbsl. CTpykTypa npennoxkenus. [IpuHnmmb! cioBooOpazoBanus. CokpaiieHus
(a66peBuarypsr). O6o3HaueHue nathl [IpaBuina 4TeHUS XUMHUECKUX HJIEMEHTOB, 0003HAuUCHHH U
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dhopMynT HEOPraHMYECKUX COCAUHEHWN M YpaBHEHUN XHMMHYECKUX peakumid. [IpaBuna ureHus
eauHuL nu3Mepenus. [IpaBuna yTeHHs] HAUMEHOBAaHUI OCHOBHBIX OPTaHUYECKUX COETMHEHUI.
Paznen 2. PazButue HaBBIKOB YTEHHS TEMAaTHYECKUX TEKCTOB.

2.1 YteHue TEeKCTOB MO TEMaM:

2.1.1. Beenenue B crieiuaaibHOCTD

2.1.2. 1.1. Menneneen

2.1.3. PXTY um. JI.11. Menaeneepa

2.1.4. Hayka 1 HayyHbI€ METO/Ibl, HAYYHbIE CTATbU

2.1.5. CoBpemMeHHbIE HHKEHEPHBIE TEXHOJIOTUU

2.1.6. Xummnueckoe npeanpusTue

2.1.7. Xwumunueckas mabopatopusa. TexHuka Oe30macHOCTH B Jiaboparopuu. W3mepeHust B
XUMUYECKOH TabopaTopuu

2.1.8. Xumus Oyaymero.

2.1.9. buorexnonorus @apManeBTUYECKHE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpobaeMbl 3K0JIOTHH.

2.2 Ilonarue o Bupax ureHud. [IpocMoTpoBoe uTeHHE Ha INpUMepax TEKCTOB o xumuu, .M.
Mengeneese, PXTY um, [I.1. Menaeneena.

AKTHBHU3a1Us JIEKCUKU IPOUYUTAHHBIX TEKCTOB.

2.3 M3yuaroliee YTeHHE HAYYHBIX M HAYYHO-TOMYJISAPHBIX TEKCTOB MO BHIOPAHHOM CHEIMATIbHOCTH
Ha npumepe TeKcToB: «Hayka u HayuyHble METOAB), «XUMUYECKOE NpeAnpusiruey», «CoBpeMeHHbIE
WHXCHEPHBbIE TEXHOJOTHUNY, «XuMHuuyeckas jJaboparopus. TexHuka 06e30MacHOCTH B JTaOOPATOPHH.
W3mepenus B XUMHYECKOH TabopaTopum», «Xumus Oyaymiero. CoBpeMeHHbIE TeHICHIIMHA Pa3BUTHUS
Haykn», «buotexHonorus. dapmareBTHUECKHE NPOU3BOACTBA», «3eneHas Xxumusa. [Ipobremsl
SKOJIOTHM.

Jlexcuueckne OCOOEHHOCTH TEKCTOB HAyYHO-TEXHMUYECKOH HampaBleHHOCTH. TepMUHOIOTUS
Hay4YHO-TEXHUUYECKOH JINTEPATYPbI HA U3Y4aEMOM SI3bIKE.

Pazpen 3. IlpakTuka ycTHOM peun

3.1 IlpakTuka yCTHOM peyH MO TeMaM:

3.1.1. «'oBopuM 0 cebe, 0 cBoeli Oyayieit nmpodeccun,

3.1.2. «Moii yHUBEpCUTET,

3.1.3. «YHMBEPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHonoruueckas peub 1o TemMe «o cede u o Oyaymieit nmpodeccuny». Jlekcuueckre 0cCOOEHHOCTH
MOHOJIOTHYECKON peyH.

3.3 PeueBoil 3THKET IMOBCEIHEBHOIO OOIIEHUS (3HAKOMCTBO, INPEACTABIEHUE, YCTAaHOBIEHUE U
noJiiep>KaHue KOHTAKTA, 3alpoc U coolIIeHne nHpopMalu, nodykaeHne K JeiCcTBUIO, BhIpaXKEeHNE
MIPOCKOBI, CcorIacus).

Oco0eHHOCTH AUATOrMYECKON pedr MO MPOIIEHHBIM TEMaM.

Paznen 4. OcoGeHHOCTH SI3bIKa CIEMATBHOCTH

I'pammaTHUeCcKHE TPYJHOCTH S3bIKA CIELUAIBHOCTH:

4.1. I'pammaTryecKue 1 JIEKCUYECKUE TPYIHOCTH SI3bIKa CTIEHUaIbHOCTH:

Paznuunbie BapraHThI IepeBOia MPUUACTHI HA pycCKuid a3bIK. [IpudacTHBIE 000POTHI U IPHEMBI UX
IepEBOIA HA PYCCKUH A3BIK.

4.2. CocnararenbHoe HakyoHeHHE. DOpPMBI COCIAraTeIbHOIO HAKIOHEHHUS B M3Y4aeMOM S3BIKE.
MonanbHble TTIaroibl ¥ UX UCMOJIb30BaHUE B MPEAJIOKEHUAX B COCIAraTeIbHOM HaKIOHEHUH. TUIIBI
YCIOBHBIX NPEUIOKEHUNA. BapuaHThl nepeBofa NMpemsIoKEHUH B COCJIaraTeIbHOM HAKJIOHEHWM U
YCIIOBHBIX IpeioxeHuit. [Topsaok cioB B npemiokeHnu. IMpaTnyeckue KOHCTPYKIIUH.

4.3. Uzydyenue mpaBui mepeBoAa pasnudHbIX (opM MHPUHUTHBA U WHPUHUTHUBHBIX 00OPOTOB Ha
PYCCKUH SA3BIK.

4.4 Wzy4aroliee 4TeHUE TEKCTOB 110 TEMATUKE:

1) «JTaboparopus»

22



2) «3MepeHnst B XUMHUYECKOU J1Ta00OpaTOpHm».
CrunucTruueckue O0COOCHHOCTH CHEIMAIbHONH HAyYHO-TEXHUYECKOW JmTepaTypbl. Opranusanus
paloThI cO crenualbHbIMU cioBapsMU. [loHsATHE O pedepupoBaHUM M AaHHOTUPOBAHUU TEKCTOB IO
cnienuanbHOCTU. [Tonck HOBOM MH(pOpMaIMu npu paboTe ¢ TEKCTAMU U3 IEPUOTUYECKUX U3TAaHUNA U
MOHOTpaduil, HHCTPYKLUH, IPOCHEKTOB M CIPABOYHOM JMTEpaTypbl IO paccMaTpUBaeMOM

TEMATUKE.

4. O0beM y4eOHOI TUCHUILITHHBI

Cemectp

Bcero
Btz yae6Hoii paGoThi 1 cemectp 2 cemecTp 3 cemectp | 4 cemectp

3E Axan. 3E Axan. 3E Axan. 3E Axan. 3E Axan.

q, q, 9, 9, 9,
Oomas
TPYA0EMKOCTh 80 | 2880 | 20 | 720 | 20 | 720 | 20 | 720 |2,0| 72,0
THCHHUTLIAHBI
KonrakTHas padora
— ayIUTOPHbIE 36 | 1280|109 | 320 [ 09 | 320 | 0,9 | 320 |09 320
3aHATHSA:
Hpaxrireckue 36 128009 | 320 | 09 | 320 | 09 | 32,0 |09 320
3ansarus (I13)
Camocrosrenuiiast |, 0o | 97 |0g6| 31 |086| 31 |086| 31 |01| 4
pabora
Bunab1 koHTpOJIS:
Bunx xonTpouas u3 YII + + +
IK3aMeH 1,0 36,0 - - - - - - 1,0 | 36,0
KonraktHas pabora —
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTalus 1,0 - - - 1,0
ITonroroBka k 35,6 i i i 356
IK3aMEHY.
B urorosoro 3ader 3auer 3ader JK3aMeH
KOHTPOJIS:
Cemectp

Bceero
B yueGroii paGoTs! 1 cemectp 2 cemecTp 3 cemectp | 4 cemectp

3E AcTp. 3E Actp. 3E Actp. 3E AcTp. 3E AcTp.

q. q. q. Y. Y.

Oo6mast
TPYA0EMKOCTh 80 | 2160 | 20 | 540 | 20 | 540 | 20 | 54,0 | 2,0]| 54,0
THCHUTLIAHBI
KonTakTHas padora
— ayJIUTOPHbIE 36 | 1280 | 09 | 240 [ 09 | 240 | 0,9 | 240 |0,9]| 24,0
3AHATUA:
Hparrireckite 36 | 1280 | 0,9 | 240 | 09 | 240 | 0,9 | 240 |09 24,0
3anstus (I13)

23



CaMocToaTeIbHAA

paGora 2,68 | 72,75 | 0,86 | 23,25 | 0,86 | 23,25 | 0,86 | 23,25 | 0,1 | 3

Buabl koHTpOJIA:

Bua xonrpous u3 YII + + +
IK3aMeH 1,0 27,0 - - - - - - 10| 27,0
KonrtakTHass pabora —
MIPOMEKYTOUHAS 0,3 - - - 0,3
aTTecTalus 1,0 - - - 1,0
IT

OJIFOTOBKA K 267 i i ) 26,7
9K3aMEHY.
B

1L HTOTOBOTO 3auer 3auer 3auer JK3aMeH

KOHTPOJIA:

AHHOTanus padoyeil NPOrpaMMbl ¥ CUHUILIMHbBI
«Uctopusi Poccun» (51.0.01.03)

1. Heap aucuumimHbl — (HOPMUPOBAHHME Y CTYIEHTOB IIEJIOCTHOTO TIPEICTAaBICHUS 00
UCTOpUYECKOM IIpouuioM Poccun, ee MecTe BO BCEMUPHO-UCTOPUYECKOM ITPOLIECCE.
2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIIUICS 10JI/KEeH:
Obnadamye cleayOmUMU KOMIIETCHIUAMU U HHAUKATOPAMH UX JTOCTH)KEHUS:
YK-5.1, YK-5.2, YK-5.3.
3namy:
— OCHOBHBIE HallPaBJIEHUS, IPOOJIEMBI U METO/Ibl HCTOPUUECKON HAYKH;
— OCHOBHbIE 3Talbl M KJIKO4YEBble COObITHA HcTOpuM Poccum M Mupa; 0oCOOEHHOCTH DPa3BUTHSA
POCCHICKOT0 TOCYJIapCTBA, BBIIAIOIIMXCS JIeATeNIel 0TEUeCTBEHHOM U BCEOOIICH HCTOPHUH.
Ymemy:
— COOTHOCHTBH OOIIME HMCTOPHYECKHE MPOLECCH M OTACNbHBbIC (DaKThI; BBIBIATH CYIIECTBEHHBIC
YepThl HUCTOPHUYECKUX IPOLIECCOB, SBICHUM M COOBITHI; aHAIM3UPOBATh COLMAIbHO-3HAYMMBbIE
po0JIEMBI;
— (opMynupoBaTh M apryMEHTHPOBAHO OTCTaMBATh COOCTBEHHYIO MO3UIHMIO MO Pa3IMYHBIM
npobyieMaM UCTOPHH.
Braoemw:
— TpeACTaBIEHUSIMU 00 UCTOPHUH KaK HayKe, €€ MECTE B CUCTEME I'yMaHUTAPHOTO 3HAHMUS;
— Mpe/ICTaBIEHUSIMH 00 OCHOBHBIX 3Talax B UCTOPUU YEJIOBEUYECTBA U UX XPOHOJIOTHU;
— KaTeropuaJbHO-MOHATUIHBIM allapaToM W3y4aeMOM TUCUUIIINHBL;
— HaBBIKAMM aHAJIN3a UICTOPUUECKUX UCTOYHHUKOB.
3. Kpatkoe cogep:kanue A CUUINIUHBI
Paznen 1. Ucropusi B cucTemMe CONMAIBHO-TYMAHHTAPHBIX HayK. OCHOBBI MeTOI0/10TMH
ucropuyeckoii Hayku. Oco0eHHOCTH CTAHOBJEHHMs TrocylapcTBeHHoctH B Poccumum 1o
CPABHEHMIO C €BPONECIiCKMMH PaHHECPeIHEBEeKOBbIMHU rOCYAapCTBAMH.
Mecro ucropuu B cucreme Hayk. lIpenmer ucropmueckoi Hayku. Posnb Teopun B IO3HaHUU
npomioro. CymHOCTb, (GOpMbI, (YHKIMM HCTOPUYECKOro 3HaHuA. [loHATHE HCTOPUYECKOTO
MCTOYHUKA, KIaccu(UKalus HCTOpUYeCKX UCTOYHUKOB. VicTopust Poccun — HeoTbeMiemast 4acThb
BCEMHUPHOU UCTOPUU; 00IIIee U 0COOEHHOE B UICTOPUUYECKOM Pa3BUTHH.
AnTponorene3. Heonmutnueckass peBomtouus. CouuanbHbli cTpoi. PaznoxkeHue mnepBOOBITHOM
obmuuel. Husunuzanuu Jpesnero Bocroka. ['ocynapcTBa antuunoctu. Hapoasl u apeBHeimme
rocyaapcTa Ha Tepputopun Poccuu. OtHoTreHe3 cnaBsH. Benukoe Ilepecenenne naponos B -1V
BB.
Tpagunuonssie (GOpMBI COIMATIBHON OpraHU3allMi €BPONEWCKUX HAPOJIOB B JOrOCYAApCTBEHHBIN
nepuol. BO3HUKHOBEHHE paHHECPEIHEBEKOBOM ITOCYAapCTBEHHOCTH B EBporre.
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OTHOKYJIBTYpPHBIE M COLMAJIBHO-TIOJIMTUYECKHE  TPOIECCHl  CTAHOBJIEHUS  POCCHHCKOM
rocynapctBeHHocTd. Hawano poccuiickoit rocymapctBeHHocTu. Kunesckas Pycw. Ilpunsrue
xpuctrancTBa. Pycckue 3emun B XII — XI11I BB. MoHrono-tatapckoe HamecTBue Ha Pych. Dxcnancus
B 3alaJiHbIE U CEBEpO-3allaJHble pycckue 3emiu. Benmkoe KHsDKECTBO JMTOBCKOe U Pycckoe
rocyAapcTBO.

MecTo cpeJHEBEKOBBSI BO BCEMUPHO-UCTOPUUECKOM Ipolecce. CKiaibIBaHUE OCHOB HALIMOHAJIBHBIX
rocygapctB B 3amagHoit EBpome. OOpa3oBanue Poccuiickoro rocymapcTBa, €ro HCTOPHYECKOE
3HAuYEHHUE.

Poccus B XVI B. - XVII BB. ¥V wucrokoB HoBoro BpemeHun. OCOOEHHOCTH COCIIOBHO-
npencraButenibHoii MoHapxuu B EBponme m Poccun. Hawamo XVII Beka — smoxa BceoOriero
eBporneickoro kpusnuca. CHHXpOHHOCTh KPU3UCHBIX CUTYalluid B pa3HbIX CTpaHaX. «CMyTHOE BpeMs»
B Poccun.

['ene3uc kanutanuizma. Ero ¢gopmsel 1 cocyiiectBoBanue ¢ aneMenTamu ¢eonanuzma. OCOOEHHOCTH
pa3nuyHbIX peruoHoB EBpombel. @opmupoBaHue MHUpOBOTO phiHKA. [logbem MaHy(hakTypHOTO
poun3BoJACTBa. POPMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxasus B Poccun. «BTtopoe m3nanue» kpenoctHuyectBa — COOOpPHOE YIOKEHHE
1649 r. u 1opuanyeckoe opopMIIeHHE KPEMOCTHOTo npaBa. CeKymsipusanusi pyccKon KyJIbTYpBhI.
Pa3nea 2. Ot Hooro k Hoseiimemy Bpemenu. Poccuiickas nmnepus B XVI1I1- nagane XX B.
Poccuiickoe rocynapctBo B X VIII Beke — Beke MoaepHu3anuu u mnpocsenieHus. Pedopmer [lerpa I
KaK IepBas IONBbITKAa MOJEpPHU3ALMU CTpaHbl, €€ ocoOeHHocTU. PopmupoBanue Poccuiickoit
nmiiepur. OCHOBHBIE HAllPaBJICHUS «EBPOIEU3ALUN» CTPAHbI. JBOJIIOLUS COLUUAIBHON CTPYKTYPBI
obmecTBa. JlanpHeliee pacmmpenne rpanui Poccuiickoil MIepuu.

W neiinple n counanbHO-nIoNUTHYECKHE UCTOKU [TpocBeniennst. OCHOBHBIE YE€PThI IPOCBETUTENBCKOM
UJICOJIOTUU: YEJIOBEK M TOCYIapCTBO, «ECTECTBEHHOE IpaBo», 3THKa. Mnues mporpecca Kak
TOCIOJICTBYIOIIEE TEUEHUE B 0OIIECTBEHHOM MBICITH. Poccust B 3110Xy IPOCBEIIEHHOTO a0COTIOTU3MA.
Poccus n Espona B XVIII Beke. MI3MeHeHUS B MEXyHAPOAHOM IOJI0KEHUH POcCHiiCKOM NMMIIEpHH.
Poccus B XIX cronerun. IlpombinuieHHbIN mTepeBopoT B EBporne u Poccuu: obiee n ocobeHHoe.
Baxneiimue ycinoBus nepexonaa Poccun k H”HAYCTprUaabHOMY OOIIECTBY — PELIEHUE KPECThSIHCKOTO
BOIIPOCA U OrPAaHUYEHUE CaMOJepKaBHs. [[IUTENbHOCTb, HENOCIEN0BATEIbHOCT, IUKIUYHOCTD
nporecca OypskyazHoro pedopmupoBanus. Epponeirickas pepomtonms 1848—1849 rr. Urorny,
3HAYEHUE, UCTOPUUYECKHUE TOCIIEICTBUS.

Ponws cyOwbekTuBHOTO (haktopa B mpeomosieHun otcrtaBaHus. Pedopmbr XIX Beka, ux 3HauUeHUE.
Oo6mecTBeHHbIe ABMXKEeHUS B XIX Beke.

Poccus u Mup Ha pyOeke BEKOB: HEPAaBHOMEPHOCTh U MPOTUBOPEUYMUBOCTh pa3BuTUs. O0IIKe UTOTH
POCCUICKON MOAECpHU3ALMU K Hayary XX Beka.

CootHomienue mnonutudeckux cuinl B Poccum B Hawame XX Beka. Hapacranue kpusuca
camozepkaBus. IlepBast poccuiickas peBomonusa. OOpa3oBaHME MNOJUTUYECKMX MapTUH.
l'ocynapcrBenHas nyma Hadana XX BEKa Kak IEPBBIM ONBIT POCCUICKOIO MapjJaMEHTapu3Ma.
CronbinuHckas arpapHas pedopma. [lepBas mupoBast BoitHa u yuyactue B Heil Poccun. deBpanbckas
peBomtonius 1917r. u KOpeHHbIE U3MEHEHHUSI B TIOJTUTHYECKOM KHU3HU CTPAHBI.

Paznen 3. BecemupHo-ucropuyecknii nmpomecc u XX Bek. OT €OBeTCKOro rocygapcrsa K
coBpemeHHoii Poccuu.

dopmMupoBaHUE M CYIIHOCTh COBETCKOTO cTpost (1917-1991rr.). Mapkcusm Kak HIE0JIOTHYecKas
OCHOBa PEBOJIOIMOHHBIX IpeoOpa3oBaHMil U poccuiickue peanuu. [loaroroBka u mobena
OxTs6psCcKOrO BoOpYXeHHOro Bocctanus B [lerporpane. I Beepoccuiickuit cbe3n CoBETOB U €ro
pelieHns. ODKOHOMHUYECKass M COLUalbHas MOJIUTHKA OonblIeBUKOB. ['paxknaHckas BoWHa u
uHocTpaHHas wuHTepBeHuusa. Cynpba u 3Hauenue HOIla. VYTBepkaenue oxHOMAPTUHHON
nonutraeckoir cuctembl. ObpazoBanue CCCP. Ilonmutrueckas 60prba B mapTUM W TOCYAApCTBE.
CCCP B rons! nepBbIx msaTuieTok (koner 20-x rr. — 30-e rr.). @opmMupoBaHue pexuMa JTUYHOU
Bnactu CrajgMHa W KOMaHAHO-aAMHHHCTPATUBHOW CHCTEMbl YIPABICHHUS TOCYIapCTBOM.
Toranutapusm B EBpornie 1 CCCP: ob6uiee u ocobennoe. Buemnsst nonutuka CCCP B 20-30-¢ rr.

25



HesarenbHocts KomunTepna. CCCP Bo BTOpod MupoBoil u Benukoit OTedecTBEHHON BOMHE.
Pemaromuii Bkitag CoBetckoro Coro3a B pasrpom (ammsma.

N3MeHeHne COOTHOIIEHUS CUJI B MUPE TTOCJIE BTOPO MUPOBOM BOHBI. Hauaso «X0101HOM BOMHBY.
«doktpuna Tpymdsna» u «[lman Mapmamnay. @opmupoBaHnue OUNOIIPHOTO  MHpA.
B3aumooTHoOLIeHUsT cO cTpaHaMu «HapogHOU aemokpatuu». Co3mganue CoBeTa SKOHOMHUYECKOMN
B3aumonomontu. Koudmukr ¢ IOrocmasmeil. Opranuzanus CeBepoaTIaHTHUYECKOTO JOTOBOpA
(HATO). Co3panme Opranumsanuu BapmaBckoro poroBopa. Boitma B Kopee. Tpyanoctu
nocieBoeHHoro pasutusi CCCP. VYikecToueHHE MOIUTUYECKOTO PEXHMA U HAEOJIOTMUECKOTO
KoHTpoJis. [lonbITkn 00HOBIEHUS «TocyaapcTBeHHOTro conram3may. XX cve3n KITCC u ocyxnenne
KynbTa muaHoctu CranuHa. «OTTenensy» B IyXoBHOM cdepe.

DKoHOMHUYECKHe peGopMbl cepeauHbl 60-X ro/10B, MPUYMUHBI UX He3aBeplIeHHOCTH. «['ocynapcTBoO
onmaromencreusi». IV u V Pecnybimka Bo @pannun. OOpasoBanume u Passutne OPT.
«9KkoHOMHUYeckoe uyao» SAnonuu. Pacmam kosoHuWanbHOM —cucTembl.  HeokoHcepBatusm
Benukobpurtanun. Peiironomuka B CIIIA.

Hapactanue kpu3ucCHBIX sBJIeHUN B coBeTckoM oOmiectBe B 70-¢ — cepeaune 80-x romos. Hopas
Konctutynus CCCP. Konuennus «pasuroro counanuzMay». Bremnsas nonuruka CCCP B koHLE
60-x Havane 80-X IT.: OT pa3psAaKu K 00OOCTPEHUIO MEXAYHAPOIHOH 0OCTAaHOBKHU.

«[lepecTpoiika»: CyIIHOCTb, II€JIM, 3a7a4d, OCHOBHbIE OJTambl, pe3ynbrarel. Pacman CCCP.
O6pazoBanue CHI'.

CraHoBieHHE HOBOI poccuiickol rocynapctBeHHOCTH (¢ 1991- no Hacrosiee Bpems). JlnbepanbHas
KOHIEMIUS POCCUUCKUX pedopM: Mepexo] K PBhIHKY, (OpMHUpOBaHUE IPa)KIAHCKOTO OOIECTBA U
npaBoBoro rocynapcraa. «lllokoBast Tepanus» skoHOMHUYEeCKUX pedopM B Haudaie 90-X rojos.
Koncturynus Poccuiickoii @enepaunn 1993r. MexHanumonanbable oTHOUleHUs. llonmutuueckue
nmapTuu U OOIIecCTBEHHbIE MABMXeHUs Poccunm Ha coBpemeHHoM »dtame. Poccuss Ha mnytn
MonepHu3anuu. Poccusi B cucreMe MHPOBOM SKOHOMHUKH W MEXIYHApOAHBIX cBsizeil. HoBble
TFEONOJIMTHYECKOE PEAJIMU B MUPE U UX BIMSAHHUE HA BHEIIHIOK NONMUTUKY Poccuiickoit denepanum.

4 O0beM yueOHOI JUCUMIIJIMHBI.

Cemectp
N Bcero
Bun yuebnoit paboTbl 2 ceMecTp 3 cemecTp
3E Axap. 4. 3E Akan. 4. 3E | Akan. 4.
Obmast TpyRoemKocts 4,0 1440 | 20 720 | 20 | 720
THCHHUTLIHHBI
Konraxruas pagora - 3,56 1280 | 1,78 | 640 | 1,78 | 640
ayIMTOPHbIE 3aAHATHA:
Jlexiuun 1,78 64,0 0,89 32,0 0,89 32,0
[TpakTueckue 3anstus (I13) 1,78 64,0 0,89 32,0 0,89 32,0
CamocrosiTesibHAs paboTa 0,22 8 0,11 4 0,11 4
. 3aver ¢
Bu HTOroBOro KOHTPOJISA: 3a4er ¢ oueHKOM .
OI[eHKOI
Cemectp
. Bceero
Bun yae6HO# paboThI 2 ceMecTp 3 cemecTp

3E Axan. 4. 3E Axan. 4. 3E Axan. 4.

O01as Tpy10eMKOCTh
TUCHUTLTAHBI

4,0 108,0 2,0 54,0 2,0 4,0

KonTakTHas padora —
ayINTOPHBIC 3aHATHSA:

3,56 128,0 1,78 48,0 1,78 48,0
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Jlexuun 1,78 64,0 0,89 24,0 0,89 24,0

[Tpaktuueckue 3ansatus (I13) 1,78 64,0 0,89 24,0 0,89 24,0
CamocrosiTeJibHasi padoTa 0,22 6 0,11 3 0,11 3
. 3auer ¢
Bu MTOroBOro KOHTPOJIS: 3ader ¢ OLIEHKOH .
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI
«Duaocopun» (51.0.01.04)

1.Heap pucuuninabl «Dunocopus» — chopMUPOBATH Y CTYICHTOB KOMIIJICKCHOE MPEACTABICHUE
0 ponu U Mecte (GUIoCOPUU B CHCTEME T'YMaHHMTAPHBIX, COIMAIBHBIX U €CTECTBCHHBIX HaYK,
MMO3HAKOMUTH UX C OCHOBaMH (hrUI0cO(CKOTO 3HAHUS, HEOOXOIUMBIMH JJIsI PEIICHHS TCOPETHICSCKIX
Y MIPaKTUYECKHX 3a/1a4.
2. B pe3yabTare usyuyeHus JUCHUIIMHBI 00YYAKOIIHICS TOJI/KEH:
OO6nanatp CleayOUMMA KOMIETCHIIUSAMU U nHAUKatopamu ux goctwkenus. YK-1.1; YK-1.2; VK-
1.3; VK-5.1; YK-5.2; YK-5.3
3nams: OCHOBHOE COJIEpyKaHUE TJIABHBIX PHIIOCO(CKUX KO U HANIPABIICHUH, IPEICTABUTEIICH dTUX
IIKOJ, CBSA3b M pa3iuuue MX (PUIOCO(CKUX HACH, CBA3b HCTOPHKO-(PUIOCO(DCKUX KOHICTIIHHA C
COBPEMEHHBIMH MPOOJIEeMaMH HHAUBUAYATbHON 1 OOIIIECTBEHHOM KU3HU;
Ymems: moHumMaTh M aHANM3UPOBATH MHUPOBO33PEHYECKHE, COLMAJIbHBbIE M WHIUBUIYyaTbHBIC
pOOJIEMBI COBPEMEHHOM KHM3HU; T'PAMOTHO BECTH JHCKYCCHIO, aHAJIM3UPOBATh OCOOCHHOCTH
MEXKYJIbTYPHOTO B3aUMOJACUCTBUS, OOYCIOBICHHBIC pPA3IMYUEM JTHUECKUX, PEIUTHO3HBIX U
LIEHHOCTHBIX CHCTEM, OMUpPasCh Ha HapaOOTaHHBIN B HCTOpUU (Ppriiocoduu Marepuai; MPUMEHATD
noJyiydueHHble punocockre 3HaHUS K PEHICHUIO MPo(ecCHOHANbHBIX 3a/1a4;

Bnademuw: npeactaBieHusMH 0 (puinocoduu Kak HayKe U CUCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTApPHOTO 3HAHUS; OCHOBaMH (DHUIOCO(PCKOrO MBIIUICHUS; KaTerOPHaJbHBIM  aIllapaToM
M3y4aeMOM JUCHMILIMHBI, (GUIOCOQCKUMU METOJaMM aHalu3a pas3jiMyHbIX MpPOoOJeM, HaBbIKAMU
¢bunocoPpckoil KyabTypsl AJis BBIpAOOTKH CUCTEMHOTIO, IIEIOCTHOT'O B3IUIsA/1a HA JEHCTBUTENBLHOCTD U
MECTO XUMHUH U XUMHUYECKOI TEXHOJIOTUH B LIEIOCTHOM KapTHHE MHpA.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

Beenenue. ®unocodus, ee MpOUCXOKIEHNUE U POJb B OOLIECTBE.

Paspnen 1. OcHoBHBIE (PHJI0COPCKUE HIKOJIBI.

AnTtnuHas Quuocodus (mocokpatuku, copuctsl, Cokpar, Jemoxput, I[lmaron, Apucrorens,
AITMHUCTHYECKU-pUMCKas (puiocodusi). OCHOBHbIE IPOOIEMBI CPEAHEBEKOBOM (PHII0COPUU U FTTOXU
Bozpoxnenus. @unocopus Hosoro Bpemenu (XVII — XVIII BB.) Unpeonorus Ilpocsemienus.
Hewmenkas knaccuueckas ¢unocodus. Pycckas punocopus XIX — XX BB. OCHOBBI MapKCUCTCKON
¢unocopun. OCHOBHBIE HalpaBJIEHUSI COBPEMEHHON (ri1ocopu.

Paznen 2. ®uiiocopckne KOHIENUMH ObITHS U MO3HAHUS.

[Tpobnema ObrTus B ucropuu ¢umnocopun. IloHATHS MaTepuanbHOro U uaeanbHOro. OCHOBHBIE
¢unocodpckre HanpaBIeHUS: MaTepUaIN3M U uaeanusM. [IpuHIun rinodanbHOro 3BOJOLHUOHU3MA B
COBPEMEHHOW Hay4YHOI KapTHHE MUpa.

Konuenmuu npoctpaHcTBa v BpeMeHH B UCTOPUHN GUIOCOPUHN U HAYKH.

[Ipoucxoxxnenue coszHanus. Poinb Tpyna B NPOUCXOXKIEHHM CO3HaHUS. Maeanucrtuyeckue H
MaTepUaIiuCcTHUecKre KoHLenuu co3Hanus. CosHanue u Mo3r. Co3HarenbHOE U OeCCO3HATEIbHOE.
CozHanue u s13pIk. CO3HaHME U CAMOCO3HAHUE.

Konnenmnuu rHoceonorud B HCTOpUM (UIOCOPUU: CEHCyallu3M, DPALMOHAINU3M, CKENTHUIU3M,
arHOCTUIIN3M, KOHIIETIIUS BPOXKIECHHBIX UIeH, anpuopu3M. J(HanekTuka Mo3HaHUs: YyBCTBEHHOE U
patonaigbHoe. OCHOBHBIE TEOPUU UCTHHBI.

Paznea 3. IIpodJiembl yenoBeka B pusiocodun.
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Yenosek kak npeaMet (rtocodckoro ananuza B uctopun gpunocodpuu. [IporcxoxaeHne yeaoBeka:
MPUPOJHBIE W COLMAIBHBIE YCIOBHS aHTPONOCOLMOreHe3a. buosiornueckoe M COLUaIbHOE B
yenoBeke. HAWBUI, MHAUBUIYaIbHOCTb, TUYHOCTb.

CMBICIT )KM3HU U TIpeJHa3HaYCHHE YenoBeka. JKu3Hb, cMepTh, OeccmepTue. [[BukeHe HEHACHIINS,
€ro pojib B coBpeMeHHOM xu3Hu. Llenn u nennoctu. CBo60/a BOJIM U OTBETCTBEHHOCTD JINYHOCTH.
HpaBcTBeHHbI€, peIUTHO3HbBIE, 3CTETUUECKUE [IEHHOCTH.

Pasznean 4. ®usiocodus ucropuu u odmecTaa

YeoBEK B CHCTEME COLMAILHBIX CBs3ed. JIMYHOCTP M MacChl, CBOOOZA M HEOOXOOUMOCTH.
®dunocodust uctopun: GopMaloHHAs ¥ HUBUIN3AUOHHAS KOHIENIIMY UCTOPUYECKOTO Pa3BUTHSI.
[IporpeccucTckue M MUKIMYECKHE MOJENH pa3BUTHA. [ o0anbHBIE MPOOJIEMBI COBPEMEHHOCTH.
Konuenmus ycToMuuBOro pa3BUTHs U CLIEHApUU OYIYyILIETO.

OO61mecTBO U ero cTpykTypa. CoruanbHas, MoIUTHYECKas U TyXoBHas cepbl oOmiecTBa. Konnenmmu
rocynapctsa B ucropuu ¢punocodckoit mpiciu. ['paxkianckoe o011ecTBO U MPAaBOBOE FOCYAAPCTBO.
Pa3nen 5. ®unocodekne npodeMbl XUMUM U XUMUYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4yHOro 3HaHUs, ero MeTroAbl U ¢opMmbl. Hayunsie
PEBOJIIOLIMA M CMEHA THUIIOB palMOHAIbHOCTH. Hayka B COBpeMEHHOM MUpE. DTHKa HAyKd U
OTBETCTBEHHOCTh YYE€HOTO.

[Ipobrema cooTHomIeHUsT HAyKd W TeXHUKU. COLMAIbHBIE TOCIEACTBUS HAYYHO-TEXHUYECKOTO
nporpecca. DTHUECKHUE U IKOJIIOTUYECKUE UMIIEPATUBBI PA3BUTHS HAYKH U TEXHUKHU.

Mecto XUMHHM B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mpolOiieMa XUMHUU KaK HAyKH H
npousBojicTBa. Llenu u 3amaun xumudeckor TexHonoruu. Crenupuka XuMUKO-TEXHOJIOTHYECKOTO
3HaHUs: QyHAAMEHTAIBHOE U MPUKIIATHOE, SMIIUPUIECKOE U TEOPETUUECKOE.

4. O0beM y4eOHOI JUCIMIIIHHBI

. O0beM TUCHUILTHHBI
Bup yueOHoii padoThl
3E Axkaa. 4. | Acrtp.u.

O01asi TPYA10€MKOCTh TUCIHILIHHbI 2 12 54
KonTakTHasi padoTa — ayINTOPHBIE 3aHATHUS: 0,88 32 24
Jlexmun 0,44 16 12
[Tpaktuueckue 3ansatus (113) 0,44 16 12
CamocrosiTesibHas padora 0,12 4 3
CamocTosiTeIbHOE U3YUYCHHE Pa3/IeTIOB JUCIIUILIMHBI 0,12 4 3
IK3aMeH 1 36 27
KoHnTakTHas camocTosiTelibHas paboTa 1 0,4 0,3
CaMocCTOsITEeNbHO U3YUEHHUE PA3/IETI0B AUCIUILUIMHBI 35,6 26,7
Buja uToroBoro KOHTpoJIst: OK3aMeH

AHHOTanus padoyeil NPporpaMMbl 1M CHHUIIJIMHBI

«Pycckuii a3bIK U KyJabTypa peun» (51.0.01.05)
1. Heap ITMCHUNIMHBI. TOBBIIIEHNE 00LIEH U MPOdEeCCHOHANBHONW KYIbTYPbl PEUEBOTO OOIICHUS
CIELUAINCTA, CIIOCOOHOTO PEeaIM30BbIBATh CBOM KOMMYHHUKATHUBHBIE MTOTPEOHOCTH B COBPEMEHHOM
o0111ecTBE HAa OCHOBE MPUHITUTIOB 3(P(HEKTUBHOCTH, KOMMYHUKATUBHOM 11€JI€CO00Pa3HOCTH, TUIHOTO
JOCTOMHCTBA U YBaXEHHUS K APYTUM JIFOASIM, BEICOKOM 00111e# 1 podecCHoHaIbHON KYIbTYPHI.
2. B pe3ysibTare u3y4yeHHus TUCHHUIIUHBI 00yYAIOIUIICS T0JIKEH:
Obnadamyp cleayOMMU KOMIIETEHIIMSAMU ¥ UHIMKATOPAaMH UX JTIOCTUKECHUS:
YK-4.1; YK-4.2; YK-4.3
3nams:
— (YHKIIMH sI3bIKa KaK cpesicTBa (OPMUPOBAHUS MBICIIH;
— ceu(pUKy YCTHON U MMCbMEHHOM peuH;
— CTUJIEBBIE YEePThl U SI3bIKOBBIE OCOOCHHOCTH >KaHPOB HAYYHOTO U O(PHUIIMATIBLHO-/IEJI0BOIO CTHUIIEH
peuu;
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— OCHOBHBIE HOPMBI JINTEPATYPHOTO S3bIKA;

— CTPYKTYpHBIE €IMHUIIBI pUTOPHUYECKOTO TEKCTA U MPaBUJIA TOATOTOBKHU ITyOJIMYHON peyH.
Ymemn:

— pa3nauy4arh TUIIBI TEKCTA U CTUJIU PEUH;

— BBIICIIATH CTPYKTYPHBIE €MHULIBI HAYYHOI'O TEKCTa;

— COCTAaBJIATh JIMYHBIE JOKYMEHThI B COOTBETCTBUM C HOPMATUBHBIMU TPEOOBaHUSIMU;

— OTJIMYaTh KOJU(PHULUHUPOBAHHYIO pedb OT HEKOAM(PULIHMPOBAHHOM, HAXOIUTh PEUEBBbIC OIIMOKU U
YCTPaHATh UX B TEKCTE;

— MOATOTOBUTH YCTHOE IyOJIMYHOE BBICTYIUICHHE.

Bnaodemy:

— HaBBIKOM TpaHC(hOpMaIMK THCBMEHHOT'O TEKCTa B YCTHYIO (OpMY pedH;

— KyJbTYPOIl HAy4YHOU U JIEJIOBOW PeUYH B MUCHMEHHOU U YCTHOH (opme;

— HaBBIKAMM I'PAaMOTHOTO MMCbMa Ha TOCYIaPCTBEHHOM PYCCKOM SI3BIKE;

— HaBBIKAMM apryMEHTallMY B yOJUYHOM peun 1 pueMaMu IIPUBJICYEHUS] BHUMAHUS ayIUTOPHH.

3. Kpatkoe cojep:kanue AU CHUILIUHBI:

Pa3nen 1. BBenenue B npeamer

1.1 Pycckuil s3bIK M KyJdbTypa peud Kak IpeAMET, COCTABIAIOUIAs JKU3HEHHOIO U
npodeccuoHanbHOro ycrexa. Ilpobiema mpectrxa UM MPaKTHYECKOH BOCTPEOOBAHHOCTH PEUYEBOM
KYJIBTYpHI B Haille BpeMsi. OCHOBHbIE TOHATHSA Kypca: SI3bIK, peUb, peUeBas CUTyallus, KylIbTypa peuu
U e€ COCTaBISIONINE: SI3BIKOBBIE HOPMBI, (DYHKIIMOHAJIBHBIC CTHJIM U PEYEBOM ITHKET; CTPYKTypa
HAIlMOHAJILHOTO fA3bIKA: JIUTEPATYPHBIN SA3bIK U HEIUTEpaTypHble Pa3sHOBUIHOCTH (KaproHU3MBI,
IMAJeKTU3MBI, TPOCTOpeure, Ta0ynpoBaHHasi JIeKCHKa). BnusHue s3plka Ha (GOPMHpPOBAHUE
JIMYHOCTU 4YE€JOBEKAa, MOHATUE A3bIKO8AsA IUYHOCMb. PycCKMH s3BIK KaK CIOCOO CYIIECTBOBAHUS
PYCCKOI'O HallMOHAJILHOTO MBIIUIEHUS U PYCCKOM KyJIbTYphl M KaK 3HAaKOBas CUCTEMa Ilepeaaydu
uHpopmanuu. PS5 kak mupoBo#t s3bIk. Mcropuueckue cBeeHuss o pycckoM sizbike. CoBpeMeHHas
peueBas cutyarus koHia XX — Hagana XXI BB.: pa3pymeHue opporpadhuaeckux U CTUIHCTHIECKUX
HOPM, CTPEMHUTENbHBIH POCT OLIMOOK, U3MEHEHUEe opdolrnuueckux HopM. BiusHue Ha peudeByro
KYJIbTYpPY IPOLECCOB LU(POBU3ALIUH.

1.2. KOMIIOHEHTHI CUTYalMH OOIIEHUS U YCIIEIIHOCTh KoMMYHUKaK [TousaTus obwenue u peuesas
cumyayus. Monens kommyHukanuu 1no P.O. fAxo6cony. Moaens SkoOcoHa B 00IIel CTpyKType
JesTeIbHOCTH JHo/iel — podeccuoHabHON 1 o01mecTBeHHOM. Lenn oOmenns (KOMMyHHUKAaTUBHBIE
uenu). UTo 3HAUUT «JOCTUTHYTh KOMMYHUKAaTUBHOHN wnenu»? Pa3nuuus B KOMMYHHKAaTUBHOM H
A3BIKOBOM KOMIIETEHIIMM HocuTeneil s3bika. [lo3uims oTmpaBuTens Tekcra (FOBOPSALIETO WM
MUIIYIIETO0) U MOoJIydaTes TeKCTa (CaylaTesns Wik yuTaTens). 3ajjadyn yuacTHUKOB oOuienus. Lens
o0IIeHus: TToJTyYeHHe U Nepeada Heooxoaumoit nudopmaiu. Bzaumoneiictsue, coTpyJHUYECTBO,
KOH(MJIMKT OTHpaBUTeNs U moiydarens Tekcta. [lonHoe U HENoJHOe TMOHUMAaHUE TEKCTa.
HecnocoOGHOCTb TOBOPSIILIEr0 PEIUTD S3bIKOBBIMU CPEJCTBAMU MTOCTABICHHYIO 33/1a4y — HAaMITy4YIIUM
0o0pa3oM BBIPAa3UTh CBOK MBICIb W HECIIOCOOHOCTh MOJy4aTess TEeKCTa JEKOAMpPOBAaTh TEKCT.
PeueBble OmIMOKM M KOMMYHHMKATHBHBIE HEYyJaud, BO3MOXKHbIE MX NMpUYMHBL. KOMMyHHKaTHBHas
KoMIeTeHI sl Hocutenss PS — ymeHue cTpouTh W BOCIIPUHUMATh YCTHBIE U NMHUCbMEHHBIE TEKCThI
pasHbIX >KaHPOB B PA3IMUYHBIX CHUTyallUsX OOIIEHUS M JOCTUraTh CBOUX IleNieil, He Hapyluas
MPUHLMIIOB KYJIBTYpPhl, MOpaJIH, KOMMYHHUKATHBHON KOM(OPTHOCTH. SI3bIKOBas KOMIIETEHIUS
HocuTtens PSl —3nanue u cobmonenue opporpadudeckux, ophodMuIecKux, IpaMMaTHUECKUX HOPM,
3HAHME 3HAYEHU CJIOB U MPaBWJI UX YHOTPEeOICHHUS.

1.3. Mmuoroo6pa3ue S3bIKOBBIX cpeacTB. OTOOp S3BIKOBBIX CPEACTB, 00ECHEUHBAIOLINX
3¢ (HEeKTUBHYI0O KOMMYHUKALIMIO B ONPEIECICHHON CcHUTyaluu. TuMbl peueBbIX CHUTyallMil u
(GyHKIMOHATBHBIE  Pa3HOBUIHOCTH  COBPEMEHHOTO  pyccKkoro s3bika. OduuuanbHble U
HeopuIManbHble cuTyaluu oOmeHus. [loaroroBnenHas u crnoHTaHHas pedb. Dopmbl peun
(muchMEHHAs M YCTHas) M UX clieruduka. XapakTep COOTHOIIEHUS! MMCbMEHHOTO M YCTHOTO psizia
peueBbIX MposiBIeHUH. Mononor u auanor (moswior). OYHKIMOHAJBHBIE CTHIM (HAYYHBIH,
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opuIMaIbHO-IETOBOM, MmyOnunucThudeckuii). PasroBopHas pedb. SI3BIK  XYH0XKECTBEHHOU
JIUTEPATYPHI.

Pasznea 2. KyabTypa Hay4HO# peyuM U 1eJI0BO peqyu

2.1. JluarBucTHKA HaydHOTO TeKcTa. OCOOEHHOCTH HAYYHOTO CTHIIA pedr. TepMuHBI, 0COOEHHOCTH
Hay4HOH TepMHMHOJIOTUH. Pa3HOBMIHOCTM HaydyHOro CTHJISA (COOCTBEHHO-HAy4HbIH, y4ueOHO-
Hay4HBbIH,

Hay4YHO-MH(OPMAIIMOHHBIN, Hay4yHO-ITyOnuuucTryeckuit). Crenuduka MCIoab30BaHUs 3JIEMEHTOB
Pa3IUYHBIX A3BIKOBBIX YPOBHEH (JIEKCHUYECKOT0, MOP(OIOrHYECKOro, CHHTAKCHYECKOT0) B HAyYHOU
peun.

2.2. OdopmiieHre HaydHOU paboThl. OpraHu3amnus HAy9HOTO TEKCTa. PyOpHKaiust TeKCTa: TIIaBbl,
paszgensl, Ha3BaHUs OTAENbHBIX yacTed. Odopmienue Oubnmorpaduu, nurar, cHocok. CHuCOK
UCTOJB30BAaHHONW JHUTEpaTyphl (andaBUTHBIA, CTPYKTYpHBIH). BKIIIOYeHHE WCTOYHHKOB Ha
MHOCTPAHHBIX SI3bIKaX, BKIIOUEHUE CIOBApEH, CIIPABOYHUKOB, CCBIIKHA HA 3JIEKTPOHHBIN TOKYMEHT.
Bunbl koMIpeccuy HAy9HOTO TEKCTa: KOHCIEKT, IJIaH, Te3HUChI, BUABI pedeparoB. JXKaHpbl yCTHOM
Hay4yHoll peun. KpaTtkas xapakTepuctuka pedepaTuBHOro cOOOIEHHMs], JIEKIIUU 1 TOKJIAa.

2.3. OcobeHHOCTH OQUIMATBHO-AETOBOr0 cTwid. IluceMenHbie (GOpMBI  AETIOBOH  pedn.
OdunmanbHO-1€I0BON CTUIIb PEUYH, €r0 JEKCUKO-TpaMMaTHYeCKUe OCOOCHHOCTH, peUeBble KIIMILE;
€ro pa3HOBHIHOCTH (MOACTHIHN) W cdepbl (DYHKIHMOHHUPOBAaHUS (aIMUHHCTPATUBHAs, IMPaBOBas,
JUIJIOMaTHYeCKas ), ’)KaHpoBoe pa3HooOpa3ue. HoBble siBIeHNs B 0pULIHATBHO-/I€JIOBOM CTHJIE.
Crporoctb HOpPM TNHCbMEHHOH (OpMBI JenoBoro oOmeHus. YKaHpbl NHUCHBMEHHOW JIEIOBOU
KoMMYyHUKaly. Kanuensapckuil JOKyMEHT Kak 0cOOBIM THUIT TEKCTa U €ro s3bIKOBbIE OCOOEHHOCTH:
yHu(UKanusa A3bIKa W TEKCTa JOKYMEHTA, S3bIKOBBIE (OPMYIBI O(PHIMATBHBIX JOKYMEHTOB;
MHTEpHALIMOHAJIbHBIE CBOMCTBA PYCCKOW OQMIMAIbHO-/EI0BOW HMUCbMEHHOW peuH. JIOKyMEHTHI
JUYHOTO TIOJIb30BaHMA (3asBJICHUE, PACIHCKa, JIOBEPEHHOCTb, XOJAaTalCTBO, aBTOOMOTpadwms,
pestome). CiryxeOHast KOppECIIOHAEHIMS (JeJI0BOe MUChMO U €ro BUAbI, HHCTpYKLuUs). CTpyKTypa
JOKYMEHTA; MPaBHJia COCTABJICHUS IOKYMEHTOB; MOATOTOBKA HH()OPMAIIMOHHBIX M aHATUTHYECKIX
0030pOB U AaikecToB. PeueBoil STUKET B J1eI0BOM Mepenucke.

2.4. Ycrable ¢opmbl nenoBoi peur. OcOOEHHOCTH YCTHOM JENOBOM pedr (COYeTaHHe DIIEMEHTOB
po(eCCHOHATBLHOIO, JEJIOBOTO M PAa3rOBOPHOTO  s3bIKOB). [lenmoBOi peueBOM 3TUKET U
HaIlMOHAJIbHBIE OCOOEHHOCTH PYCCKOro peueBoro 3tukera. [lpunHuun BexnuBoctu Jx. JIuua.
[Tocrynater corpyauuuectBa I1.J[. I'paiica u P. Jlakod. 3akoHbl KOMMYHHMKalMM W IpaBUia
yoexnenus. Daktopel, cHWwKaomue IPPEeKTUBHOCTh JenoBoro  ooOmenus. KaHpoBbie
Pa3sHOBUIHOCTH YCTHOM JeNIOBOM peud (zernoBas Oecena, Mpe3eHTalus, eperoBopbl, COBEIaHuE,
JIEJIOBOM pa3roBOp MO TenedoHy), UX CTPYKTYPHBIE U KOMMYHHUKATUBHBIE 0COOCHHOCTH. OCHOBBI
MEXKYJIbTYPHOW KOMMYHHUKAIMH B JIEIOBOM OOILICHUH.

Pa3nes 3. HopmaTuBHBIN acneKT KyJbTYPbl peun

3.1. OmpeneneHne HOPMATUBHOCTH U BapuaHTHOCTH. Op¢osnuueckue HOPMBI PYCCKOTO
JUTEPaTypHOTO SI3bIKa. SI3bIKOBasi HOpMa, €€ pPoJib B CTAHOBJIEHUH U (PYHKIIMOHUPOBAHUU PYCCKOIO
JUTEepaTypHoro s3pika. OmnpeneneHue NOHATUN KoaudUKaUs U (PAaKTOp COIMAIBHOIO MPECTHXKA.
[lonsiTHE BapMAHTHOCTH SI3bIKOBOM HOPMBI. [IpaBMIIBHOCTE M MacTepcTBO peuu. PasHoBHMOHOCTH
A3BIKOBBIX HOpM. [IponsHocurensHubie HOpMbI PS (opdosnust). OcHOBHBIE NpaBHiia IPOU3HOLIEHUS
3aMMCTBOBAaHHBIX CJIOB, IpaBWJIa IPOU3HECEHUS COIJIACHBIX 3BYKOB. (OCOOEHHOCTH PYCCKOIO
ynapenusi. Oposnuyeckue cioBapy M CIPaBOYHMKM: clioBapb noj pexd. P.M. ABaHecoBa, HOBBIH
oposnnueckwmii cnoBaps nox pea.M.JI. Kanenuyk.

3.2. Jlexcnueckue HopMbl PJISI, mpruumHbBl KX HapylleHUs. 3HAUEHUE CJIOBA U JIEKCHYECKas
COYETaeMOCTh. TOUHOCTh peuu: MPaBUIBLHOCTh BBIOOpA CIOBa U3 psijia €IWHUL, OIU3KUX €My I10
3HAYEHUI0O HIU 10 (opMe (CMHOHMMBI, MapOHHUMBI, OMO(OHBI). DYHKIHMOHAIBHO-CMBICIOBAS
IIPUHAJUIEKHOCTh CIIOBA. ¥ MECTHOCTh MCMOJB30BAHMS CJIOBA B TOW WJIM MHOM KOMMYHUKATHBHOU
cuTyauuu. VHOS3bIYHBIE CI0BA B COBPEMEHHON pycCKOM peuu. PacrpocTpaHeHHbBIE JEKCHYECKHE
OLIMOKU: TUIEOHa3M U TaBTosorus. Pycckas ¢paseonorust U BRIpa3uTEIbHOCTh PEUH.

3.3. TI'pammaruyeckue Hopmbl PJISI, cnyuyam wux HapymeHus. OCOOEHHOCTH pYCCKOTO
cioBooOpazoBanus. CTporoe coOnoaeHre MOPPOIOTHIECKUX HOPM COBPEMEHHOTO PYCCKOTO SI3bIKA.
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Tpynuble ciydan ynoTpeOJeHHsT UMEH CYIIEeCTBUTENbHBIX. l3MeHeHus, mpoucxondmue B
yInoTpeOIeHUN YUCTUTENbHBIX. CHHTaKCHYECKHE HOPMBI: TPYIHBIE CIIy9al HMEHHOTO U IIaroJbHOTO
ynpapnenusi. CoriacoBaHue NOJUIEKAIIEr0 U CKazyeMoro B ¢opmax uucia. YnorpeOsieHue
JeerpuYacTHBIX 00OPOTOB.

3.4. Opdorpaduueckure u myHKTyannoHHbie HopMbl PJISI. Opdorpaduueckne u myHKTyallmOHHBIC
HOPMBI, aKTyaJIbHBIE IS JEJIOBOTO MHCHhMa: MPABOMHUCAHUE MPUCTABOK, CYP(PUKCOB U OKOHYAHUIN
pa3HbIX YacTeil peuu, MpeIoroB, YacTull, ynoTpeOIeHne NPONUCHBIX OYKB, yIIOTpeOieHne 3HaKOB
MPEMUHAHNUS B IPOCTOM U CIIOKHOM MPEIOKEHUSX.

Pasznea 4. [IpaBuia noAroTOBKH My0JIMYHOT0 BHICTYIJICHHS.

4.1. TIlpaBuna TOATOTOBKM MyOJIMYHOTO  BBICTYIUIGHHSS —  MOHOiora. (OcoOeHHOCTH
MyOIUIIMCTUYECKOTO CTUJIS peun. PUTopuueckuii uaean coBpeMeHHOro yenoseka. [losTie yctuoro
nyOJIMYHOTO BBICTYIUICHHS, €ro BHABI M oOmme TpeOOBaHUS K MOATOTOBKE MyOJINYHOTO
BBICTYIUICHHSI B 3aBHCHUMOCTH OT LM BBICTYIUICHUS: HHQOpPMAIOHHOE (M peKJIaMHOE)
BBICTYIJICHHE, TPOTOKOJBHO-3TUKETHOE ¥  TMpaBWjia TIOATOTOBKM  IO3JPAaBUTEIBHBIX U
MPUBETCTBEHHbIX peuell. (OcoOEHHOCTH aprymeHTHpylomied (yOexpamomen) pedd, BUIbI
yoexaaromieid peun. BeiOOp apryMEeHTOB B 3aBHCHUMOCTH OT THma ayauTopuud OCHOBHBIC dTarlbl
pabotel Han peubto. M3o0pereHue copepxanus peud. CMBICIOBBIE MOJEIH U CIOCOOBI UX
NPUMEHEHHS B BBICTYIUICHHH. Pacmonoxkenue comep:kanusi peun. BerymieHne n 3akiodeHne Kak
KOMITO3UIIMOHHBIE YacTH BBICTYyIUIeHUs. CIIOBECHOE BBIpaKEHUE COoepKaHUs. SI3bIKOBBIE CPEICTBA
BBIPA3UTEIHLHOCTH KakK crioco0 3 eKTHBHOTO BO3ACHCTBHS Ha cirymiareieii. OpaTtop u ayauTopus:
OCHOBBI MacTEpCTBa IyOJIMYHOTO MPOU3HECEHUS peur. Pollb TEXHUKHU peuu B mpolecce paboThl HAJl
BBICTYIIJICHUEM.

4.2. OcHOBEHI MOJIEMHUYECKOro MacTepcTBa. [lonsTue cnopa, ero nenu u Bufbl. [loaroroska k
JMCKYCCHH U TIpaBmiIa ydactus B Hed. Kimaccudukanms BonpocoB. OCHOBHBIE CTPATETUH M TAKTUKU
crnopa. [TonemMmuyeckue npueMbl. YJI0BKH B CIIOpe: KOPPEKTHBIE U HEKOPPEKTHBIE. BornpocHo-
oTBeTHas (hopma B mporecce myomaHoro oomenus. [IpaBuia BeneHus JUCKYCCHH.

4. O0beM y4eOHOH JUCITHILIMHBI

. O0beM TMCUMILTHHBI
Bun yueOHoii padoThl
3E Akana. 4. | Actp.u.

O01masi TPYA0€MKOCTh U CIUIIIHHbI 2 72 54
KonrakTHasi paboTa — ayAUTOPHBIE 3AHATHS: 0,88 32 24
Jleknun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesibHas padora 1,12 40 30
CamocTosiTebHOEC U3YUYCHHE PA3/IeTIOB TUCITUILIMHBI 1,12 40 30
Buja koHTpOJS:
Buj nTOroBOro KOHTpOJIsi: 3auer

AHHOTanus padoyeil NporpaMMbl AU CHHUILIMHBI

«OCHOBBI JKOHOMHKH H ynipasJjieHus npoussoacreom» (51.0.01.06)
1.Ileap AUCHUIUIMHBI — TIOJYYCHHE CHUCTEMBbI 3HAHUUW 00 SKOHOMHUYECKHX 3aKOHOMEPHOCTSX
(YHKIIMOHMPOBAHUS MPOMBIIUIEHHOTO IPOM3BOJACTBA B CHCTEME HAIMOHAIbHON SKOHOMUKH,
(GbopMHpOBaHHE SKOHOMHMYECKOTO MBIIUIEHUS M HCIOJb30BAaHUE TMOJIYYEHHBIX 3HAHUN B
IIPAKTUYECKON AESITEIbHOCTH.
2 B pe3yJbTare U3y4YeHHUs JUCUMILUIMHBI 00yYAIOIIUIiCH 10JIKEH:
Obnadamyp cleayoMMU KOMIIETEHIIMAMU ¥ UHIMKATOPAaMH UX JIOCTUKECHUS:
YK-10.1; YK-10.2; YK-10.3, OIIK-3.1; OIIK-3.2; OIIK-3.3
3names:
- OCHOBBI 5KOHOMUYECKOW KYJIbTYpbI, B TOM UKCJIe (UHAHCOBOM IrpaMOTHOCTH;
- OCHOBBI POCCHUIHCKOM IpPaBOBOM CHUCTEMBI M POCCHUICKOTO 3aKOHOJATENbCTBA, IPaBOBBIE U
HPaBCTBEHHO-ITHUYECKHE HOPMBI B chepe npodeccoHanbHON AeSITETbHOCTH;
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- IPaBOBbIE HOPMBI, PETyJIUPYIOLIE OTHOIIEHHE YEJI0BEKa K YEJI0BEKY, OOLLECTBY, OKPYKAIOLIeH
cpexne;

- OCHOBHBIE KaTErOPUH U 3aKOHBI dKOHOMUKH;

- OCHOBBI ’KOHOMHYECKOW JAEATEITHHOCTH MPEANPHUAITHS, €r0 CTPYKTYPY U OTpacieBylo crielupuky;
KJIACCU(PUKALUIO IPEAIPUATHH 110 IPABOBOMY CTaTYCY;

- COZIEpKaHME 3TAIOB pa3pabOTKH ONEPaTHBHBIX IJIAHOB PAOOTHI MEPBUYHBIX MPOU3BOICTBEHHBIX
MoApa3ACICHUM.

Ymemn:

- UCTOJIb30BATh 3HAHUSI OCHOB SKOHOMUKH IPU NPUHATUH OOOCHOBAHHBIX PEILIEHUH B Pa3InYHbIX
00J1acTSIX NEeATEILHOCTH,

- ACII0JIB30BATh 3HAHUS OCHOB YKOHOMHUKH IIPH PELICHUH ITPOU3BOACTBEHHBIX 3a/a4;

- OCHOBaMH XO3MCTBEHHOI'0 U 9KOJIOTMYECKOI0 I1PaBa;

- IPOBOJUTH TEXHUKO-IKOHOMHYECKUN aHAJIN3 NHKEHEPHBIX PEIICHUN.

Bnaoems:

- HaBbIKAMHU BbIOOpAa SKOHOMUYECKH OOOCHOBAHHBIX PEIICHUH B pa3IMYHbIX 001aCTAX
KU3ZHEEATEIIBHOCTH;

- METOAaMH pa3pabOTKU MPOU3BOJCTBEHHBIX IPOrPAaMM U IUIAHOBBIX 3aJaHUN JJIS IEPBUYHBIX
IIPOU3BOJCTBEHHBIX ITOAPA3ACIICHN;

- HaBbIKAMU BbIOOpa SKOHOMUYECKH OOOCHOBAHHBIX PEIICHUH C yYETOM UMEIOLIUXCS OrpaHUYEHHH.
3. Kpatkoe cogep:kanue A CUHIITUHBI

Pa3znea 1. BBenenue. OCHOBBI PHIHOYHOMH IKOHOMHKH

Tema 1: DxkoHoMHueckue MOTpeOHOCTH, Onara U pecypcbl. ODKOHOMUYECKHE CHCTEMBI U HX
cymHocTb. OOlIecTBEHHOE MPOMU3BOJACTBO M SKOHOMHUYECKHE OTHOmIeHUs. [Ipom3BoacTBeHHbIE
BO3MOXXHOCTH OOIIeCTBa U SKOHOMHUYECKUN BbIOOp. KpuBas mpon3BOJCTBEHHBIX BO3MOKHOCTEH.
3aKkoH yObIBarolLlel MpenesbHOM MosIe3HOCTH. THIbl U MOAETN SKOHOMUYECKHUX CUCTEM. DJIEMEHT
SKOHOMMYECKON cuctembl. TpanuuuoHHas sKoHOMHUYeckas cucreMa. CoOCTBEHHOCTh: ()OPMBI U
IyTH UX IpeoOpa3oBaHMsL.

Tema 2: PeiHOUHBII MexaHM3M crnpoca © mnpemioxenus. CoBeplIICHHAas € HECOBEpIICHHAs
KOHKypeHUHHU. ToBapHbIN (PBIHOYHBIIN) THI OOIIECTBEHHOIO NMpon3BocTBa. CYIIHOCTh U YCIOBUS
BO3HUKHOBEHHMsI pbIHKA. BHUJIbI PBIHKOB M UX CTpyKTypa. PyHKIMM pbIHKA. ToBap M €ro cBOKCTBA.
Cnpoc u mpemnoxkeHue Ha pelHKe. [loHATHE <«GIAacTUYHOCTB». ONACTUYHOCTH CHpoca U
MpeIoKEeHus], ToueyHasi U yroBasi. CoBepIlleHHas U HECOBEpUICHHAs] KOHKYpEeHUUHU. MOoHOIMous.
Maxkcumuzanys npuobUTH MOHOMOIUCTOM. OIUTOMONHS.

Tema 3: [loHATHE HAIMOHAILHOW OSKOHOMHUKH, OCHOBHBIE MAaKPOIKOHOMHYECKHE TTOKA3aTEIH.
[ToHATUS COBOKYIHOIO CHpPOCa M COBOKYITHOTO TPEAJIOKEHHs, (aKTOpbl, BIMAIONME Ha HX
m3meHenus. [lorpebnenus u coepexenns. IKOHOMUUYECKUN KpyroooopoT. [IpousBoacTBo, 0OMeH u
pacripenenenue. [lorpebienune, coepexxeHne, HHBECTULIMU TOBAPOB U YCIYT.

Tema 4: @unancoBas cucrtemMa U (pUHaHCOBas MOJUTUKA oOIIecTBa. ['ocy1apCTBEHHBIN OIOJKET U
rocyapCTBeHHbIN foar. Haoru u Hasnorosas cuctema.

Pa3nes 2. JxoHOMHMYecKHe OCHOBBI YIIPaBJIeHHs] IPOU3BOACTBOM

Tema 5: [Ipennpusitie Kak CyOBbEKT PIHOYHOTO X03HCTBA. DKOHOMHUECKUE 3aKOHBI U 0COOEHHOCTH
UX IPOSIBJICHUS Ha peanpusTiy. Posb cnenuanucta XMMHUYeCKo# poMbliieHHocTH. [Ipennpustue
B CHCTEME PBIHOYHON 3KOHOMHUKH. [Ipeanpusrue — kak CyObeKT U 0OBEKT NMpeANpUHUMATENbCKON
NesITeIbHOCTH. 3aKoHoJaTelbHas 0a3a NpeanpUHUMATENbCKOW JedrerabHocTH. HopmaTuBHO-
IIPaBOBBIE AKTHl, PEMIAMEHTHUPYIOIIUE AESITEIbHOCTh NpeanpuaTusa. OpraHu3alMOHHO-TIPaBOBbIE
(GbopMBbI pEeANPUHUMATENBCKON JESTEIbHOCTU U KpUTepUu uX BbIOOpa. DopMbl COOCTBEHHOCTH.
BHemHssA 1 BHYTPEHHSIS cpeia MPEANPUATHS.

Tema 6: MarepuanbHO-TexHHUECKass 0aza mpom3BojcTBa. ChIpbeBas M TOIUTUBHO-YHEPTeTHYECKAs
6a3a XUMHUYECKUX Mpou3BOACTB. [Ipon3BoacTBEHHAs MporpaMma M MPOM3BOJCTBEHHAS MOIIHOCTb
npennpusaTus. KauecTBo M KOHKYPEHTOCHOCOOHOCTh MPOJYKIHMH. DKOHOMUYECKOE O0OCHOBaHUE
BbIOOpa ChIpbsl M ToIIMBa. PecypcocOeperkeHue. AbTepHATUBHBIE MCTOYHHUK CHIPbS M SHEPIHH.
Opranu3zanus CKIaJcKoro Xo3siucTna.
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Tema 7: MarepuaibHO-TEXHUYECKHE pecypchl peaAnpusitus. OCHOBHBIE POU3BOACTBEHHbIE (POHIBI
XUMHYECKUX TPEANpPUATHN: TOHATHE, Kiaccudukarms u cTpykrypa. lloHstHe u CTpykTypa
OCHOBHBIX cpeacTB. OlleHKa OCHOBHBIX CpeACcTB. MeTobl olleHKH OCHOBHBIX (honaoB. [lokazaTenu
MCIOJIb30BaHUSI OCHOBHBIX ITPOU3BOICTBEHHBIX (DOHI0B. MI3HOC M aMOpTH3aIHsi OCHOBHBIX (hOHIOB.
Onenka 3¢ (heKTUBHOCTH UCIIOJIB30BAaHUSI OCHOBHBIX MPOU3BOICTBEHHBIX (POHI0B. BocmponsBoacTBo
OCHOBHBIX cpeicTB. OOOPOTHBIE CPENICTBA MPEIIPUATHS: IOHIATHE, COCTAB U CTPYKTYpa. MlcTouHnKn
dbopmupoBanust 00OpPOTHBIX cpeacTB. OOopaunBaeMOCTb OOOPOTHBIX CpelNCTB. MarepuanbHbie
3amacel Ha npeanpusatiun. OnpeaeneHne NOTpeOHOCTH B 000POTHBIX CPEICTBAX.

Tema 8: TpynoBeie pecypcsl npenanpusatus. Ilepconan mpennpustus u ero cTpykrypa. OCHOBBI
OpraHu3aly TpyJaa Ha npeanpustud. I(P(GEeKTUBHOCTh MCIOIB30BAHUS IMEPCOHATa M paboyero
BpemeHH. [IpomsBogurensHOCTh Tpyna u ominata Tpyaa. Opranuzanus 3apa0OOTHOM IUIaThl Ha
npeanpusitin. CocTaB M CTPYKTypa  NPOMBIIUICHHO-TIPOM3BOACTBEHHOIO  IEpCOHAA.
[Ipou3BOIUTENBHOCTh TPYJA: MOHSATHE, MOKa3aTedd U METONbl u3MepeHus. VHauBuayanbHas u
00IIeCTBeHHAsI IPOU3BOAUTEIBHOCTD Tpy/a. Pe3epBol 1 (haKTOPHI MOBBIIICHUS TPOU3BOAUTEIIEHOCTH
Tpyaa. opMbl, CUCTEMBI U pa3Mep OIUIATHI TPYAa HA MPEANPUSITHH.

Paznen 3. TeXxHUKO-I)KOHOMUYECKHUI AaHAIN3 HHKEHEPHBIX pPelleHui

Tema 9: JIoxosl 1 pacxo/bl Ha TIPOU3BOCTBO, U PEATU3aMI0 TPOAYKINY peanpudtus. M3aepxku
MPOM3BOJICTBA TMPOAYKIUU (ce0EeCTOMMOCTh), MPHUObUIb, PEHTAOEIBHOCTh M 1I€HOOOpa30BaHME.
[TonsTHe 3aTpaThl HA MPOU3BOJICTBO U PEATU3AIIHIO MPOIYKIIUH (cebecToMMOCTh). Buibl 1 3HaueHHE
knaccuukanuu 3arpar. CTpyKTypa 3aTpar Ha IPOU3BOJICTBO U PEaIN3aIUI0 MPOIYKIHH. TeXHUKO-
HSKOHOMMYECKUIN aHaIN3 MHXKEHEPHBIX pemeHnil. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO U
peanu3ayo IPOAYKIMH B KOMIUIEKCHBIX MPOU3BOACTBaX. OCHOBHBIE MYTH CHIDKEHHS 3aTpaTr Ha
MPOU3BOJICTBO Tpoaykuuu. Joxonsl npennpustusd. [lonstue mpuObUM U 10XOAa MPEANPUATHSA,
METOABI UX pacyera. PeHTabenbHOCTh, €€ BUABI U METObI pacueTa. [lyTi moBbIIeHUs MPUOBLIH U
peHTa0eIbHOCTH Ha MPEATNPUATHUSX.

Tema 10: [lenooOpazoBanne ¥ I1ieHOBas TMONWTUKA. LleHa Ha TPOAYKIHMIO W TNPHHIUIBI
eHooOpaszoBanusa. Bunel nen. CTpykTypa IEHBI, cucTeMa IieH. B3auMocBs3M IIeH U U3JEepiKEK.
IlenoBas monutuka. Pa3paboTka EHOBOW CTpATETHH.

Tema 11: ®uHAHCOBO-KPEAUTHBIE OTHOIICHUS TMPEANPUATAA U CHCTEMa HaJOro00JIOKEHHUS.
[TonsTHE, COCTaB U CTPYKTypa puHAHCOB IpeAnpusTus. [IpuHImmel Hamoroobmoxenus. Hamorn n
IUIaTEXH, YCTAHOBJIEHHBIE 3aKOHO1aTENIbCTBOM: BH/Ibl, CTABKH, 0OBEKTHI HAJIOTOOOJI0KEHHSI U CPOKU
yIUIaThl Hajora B OIOJIKET.

4. O0beM yueOHOH TUCIHILINHBI

. O0beM TUCUMTLTHHBI
Buj yueoHoii padoThl
3E Akaa. 4. | Actp.u.

O01asi TPYA0EMKOCTh M CHUILIHHBI 3 108 81
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aAHATHS: 0,88 32 24
Jleknun 0,44 16 12
[Tpaktuueckue 3ansatus (113) 0,44 16 12
CamocTosiTeibHasi padoTa 2,12 76 57
CamocTosiTebHOE U3YUYEHHE PA3/IeTIOB TUCITUILIMHBI 2,11 76 57
Buja koHTpOJIS:
Bua uTOroBOro KOHTpOJIf: 3auer ¢ OEeHKOM

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUNIMHBI
«IIpobsems! yerpoiitunsoro passutus» (51.0.01.07)
1. Heap AUCHUMIUHBI — CHOPMHUPOBATH Yy CTYICHTOB LIEJIOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHLENIUN YCTOWYMBOIO Pa3BUTHsI, IMO3HAKOMUTH CTYACHTOB C LEJISAMH YCTOWYMBOIO pPa3BHUTHS,
MOHATUSIMH YCTOMYMBOCTH M HEYCTOMYMBOCTH JUHAMHYECKHX CHCTEM B OKPYXKAIOLIEM MHUPE;
pecypcax M pa3BUTHH, AHTPOIIOIEHHOM BO3JEHCTBUM Ha OKPY)KAIOILYI Cpedy, YIpaBJICHUU
Ka4eCTBOM OKPY>KArOIIEH CpeJibl.
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2. B pe3yabTare u3yuyeHusi JUCHUNIMHBI 00YYAKOUIHICS TOJIKEH:

Obnadamyp cleayoUMU KOMIIETEHIIMSAMU U UHIUKATOPAMH UX TOCTUKECHUS:

YK-8.1; YK-8.2; YK-8.3; OIIK-3.1; OIIK-3.2; OIIK-3.3

3nams:

— OCHOBHBIE OMPE/IeNICHUs U IPUHLUIIBI KOHIENIUN YCTOWYHMBOTO Pa3BUTHS,

— OCHOBHBIC XapaKTEPUCTHKH OHMOTHYECKUX, AOMOTHYECKMX M AaHTPONOTCHHBIX (PaKTOpOB,
OKa3bIBAIOIINX BIIHMSHHUE HA )KUBbIE OPraHU3MBI, BKIIFOUas YEJIOBEKa;

— OCHOBHBIE CYIIECTBYIOIIME MPOOJIEMbI, BO3HUKAIONIME IPH B3aUMOICHCTBUU HSKOHOMHKH,
oO11ecTBa U OKPYXKaroIle cpebl;

— COBPEMEHHBIE CHUCTEMbI MHAECKCOB M WHAWKATOPOB YCTOMYMBOTO PA3BUTHSA, UX OCOOCHHOCTU H
HEJOCTaTKU;

Ymemo:

— JieNlaTh CUCTEMHBIN aHAJIU3 CYHIECTBYIOIIUX 3KOJIOT0-COI[HANIBHBIX, COLIMATbHO-3KOHOMHYECKUX U
HKOJIOTO-IKOHOMHUYECKUX IPobIIeM;

— HaXO0JIUTh HauOoJiee pallMOHATILHBINA BapUAHT PEICHUs] TOCTABIEHHBIX 3a/1a4 ¢ Y4ETOM KOH(DIMKTA
B IOTPEOHOCTSX YEJIOBEKA U OrPAaHHUCHHSIX OKPYKAIOIIEH Cpe/ibl;

Braoems:

— HaBBIKAMHU TIOJH30BAHUSI COBPEMEHHOW JHUTEpaTypoll B 00JACTH YCTOMYMBOTO pPa3BUTHS WU
9KOJIOTHH;

— YMEHHEM aHaJIM3UPOBATH HOBBIE TEOPETUYECKHE M IMPAKTHYECKHE MPOTPaMMbl U TPOEKTEHI,
HaIpaBlIEHHbIE HA JOCTH)KCHUE 1eJIel YCTONYMBOIO Pa3BUTHS;

— TpUeMaMH TPHUHATHS PEIICHUHA M0 YPEryJIMpPOBAHWIO KOH(IMKTHBIX CHTyallMid B 00JIacTH
YCTOMYMBOIO Pa3BUTHUS U HCIIOIH30BAHUS PECYPCOB.

3 KpaTkoe coaep:kaHue JHCHUIIMHbI

Beeoenue

Hemn, 3amaum u mpeaMer Kypca. Mecto Kypca B CHCTEME XHMHYECKOrO 0Opa3oBaHUSL.
Dkojoruueckoe ooOpa3zoBaHue U 00pazoBaHUE JJIsl yCTOWYMBOTO PA3BUTHUS.

Pazoen 1. Ocnoenvie nonamusn Kypca. Oduiecmeo u oKkpyrcarouiasn cpeoa

Poct u pasBuTtHe. YCTOWYMBOCTD U HEYCTOMYMBOCTh IMHAMHYECKHUX cHCTeM. buocdepa kax
IMHAMUYecKas cuctema. YenoBek: OMONIOTHUecKUi BU M IUBHIU3aIus. CHCTEMBI MOAIepKAHUS
KM3HM UM CHUCTeMbl TMOJIep)KaHUs LMBWIM3auuMu. Hacenenuwe, NpoU3BOACTBO, COCTOSHUE
oKkpyxXatome cpenpl. [loHsTHe yCcTOWYMBOrO pa3BuTHsA. Pumckuit kiyd u rioOanbHas
npobnematuka. HeobxomumocTs B ycToHuMBOM pas3Butuu. CoaepkaHue U 3BONIOLHUA
Ipe/ICTaBIeHU 0011ecTBa 00 YCTOWYUBOM Pa3BUTHH.

Paszoen 2. Buocghepa, ee 360110uus u ycmonuuugocmy. IKoCucmemvl 3emau u yCmouuueocms
OcHoBHble cBefeHUs: o IulaHere 3emisi. CTpoeHMe M cocTaB aTtMocdepbl. MHpOBOW OKeaH.
Jlutocdepa. buotnueckas 1 abMoTHYECKast COCTABIIAOLINE OMOC(hEpbl: OCHOBHBIE XapaKTEPUCTHKH.
[Totoku sHepruu B cucteMe CounHile-3emis.

OcHOBHBIE MOHATHA 3K070rHU. CHCTEeMBbI MOAJIEpKaHUS )KU3HU Ha 3emuie: obuuii 0030p. I[lonstue
skocucteMbl. CTpyKTypa M COCTaBISIIOIIME OSKOCUCTEM. Buzpl, mnomymisiuu, cooOuiecTsa.
B3aumoneiicTBue BUI0B B 3kocucTeMax. OCHOBHBIE THITBI 3KOCHCTEM.

[ToToku sHepruum u BemiecTBa B SKocucTeMax. Tpoduueckue nenu. Metabonusm M 31€MEHTHBIN
COCTaB >KMBOH U HEX)KUBOW MaTepun. OCHOBHBIE OMOT€0XUMHUYECKUE ITUKIIBI (KPYyTOBOPOTHI BELIECTB).
[uxnuaHOCTH TIpoIIeccoB B Onocdepe U yCTONIHBOCTD.

W3menenust B momynsanusx, cooOmiecTBax, 3kocucreMax. Peakius >KMBBIX CUCTEM Ha M3MEHEHUS
okpyxatomeir Cpenpl. Bo3neiicTBre yenoBeka Ha SKOCUCTEMbI. 3aKOHbBI U TPUHIIUIIBI SKOJIOTHH.
Buopaznoobpasue u ycTOHYMBOCTh IKOCHCTEM. BumoBoe pazHooOpasue - HEOOX0aUMOe YCIOBHE
yCTOHYMBOCTU OHOC(hEPHI.

Pazoen 3. Yenoseuecmeo kax wacmo ouocghepol. /lemocpagpuueckue npoonemol co8pemennozo
mupa.

OcoOeHHOCTH uYelloBeKa Kak OHMOJornyeckoro Buja. J(MHaAMHKa 4YeIOBEYECKOW IOMYISLHUH,
POXKIaeMOCTh, CMEPTHOCTb, BO3pacTHasi CTpyKTypa. [IpoGieMbl COBpeMEHHOro J3Tama pocTa
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YHCIIEHHOCTH HacelleHus. ['eorpaduueckoe pacrnpeneneHue HaceneHus. CenbCKoe M TOpoOJICKOe
HaceneHue. YpOanuzanusa. Cpena oOuTaHusI YeloBEeKa M OKpykawmas cpema. DopMupoBaHue
TEXHOTEHHOU CPEJIBI.

PerynupoBanue nHapoponacenenus. CtaOwnm3anusi YMCIEHHOCTH HACENICHUS WM JCTIOMYJIALUS:
OLICHKA MpeeIbHON YHCIEHHOCTH HaceleHus 3eMiu. Pennrno3nsie, HpaBCTBEHHbBIC U COL[UAIbHBIE
npoOJIeMbl OTpaHUYEHHUS POXKIAEMOCTH M IUIAHUPOBAHUS CeMbU. PernoHasbHbIE OCOOCHHOCTH.
Mpinienue, S3bIK, posib 00yuenus. Herenernueckuit kanan BugoBoi namst. [lonoxurensHsie u
OTpHUILIATENbHBIE MOCIEACTBUS HATMYUS HET€HETUUECKOU MaMsTH. [ eHaepHbie mpoOIeMBI.

Pazoen 4. Pazeumue u pecypcot

Onpenenenne pecypca. Kmaccudukamus  pecypcoB. HeBo3oOHOBUMBIE, BO300HOBUMBIE,
Heucuepnaemble pecypcbl. MarepuaibHble, SHEPreTHYecKhue ¢ HHPOPMAIMOHHBIE PECYPCHI.
I'enernyeckue pecypcobl Onocdepbl. COCTOSIHUE U MUPOBBIE 3aMlachl OCHOBHBIX BHJIOB MPUPOTHBIX
pecypcoB. ['eorpaduueckoe pacrnpezeneHue 3anacoB NPUPOIHBIX PECYPCOB.

PazBuTHe HUBWIM3AIMY U PACXOJI0BAHUE IPUPOIHBIX pecypcoB. [IpUHIIMMBI yCTOMYUBOTO Pa3BUTHS
B OTHOUICHHM TMPHUPOAHBIX pecypcoB. Poyib BO30OHOBHMBIX M HEUCUEPHAEMbIX PECYpCOB B
YCTOMYMBOM OOIIECTBE.

Pazoen 5. Aumponozennoe 6o3oeiicmeue na ouocghepy

AHTPOIIOTEHHBIC BO3MYIICHUS OMOTCOXMMHYCCKHUX ITUKIIOB WM JIETpajaIis CUCTEM IOICPKAHUS
XKU3HU. [ 100asbHbIe, perHOHANIBHBIC U JTIOKABHBIE TPOOJIEMbI OKPYIKAIOIIEH Cpebl.

3arpsizaenue atMocdepbl (KHUCIOTHBIC MOXIH, (POTOXHMMHYECKUH CMOT W T.JI.). 3arps3HEHHE
BHYTPEHHUX BOJ 4 MHUpPOBOro okeaHa. 3arps3HeHHe JHUTOC(EpBI; Jerpajaius 3eMellb,
OMYCTHIHUBAHHUE.

Pazoen 6. Knumamuueckue nocieocmeusn usmeHeHus cocCmaga ammocgeput

I'moGanbHBIi SHEPreTHUECKUI OaaHc; MapHUKOBBIN 3(h()eKT Kak IpUpPOAHBIA (HaKTOpP MOAICPKAHUS
yCIOBUH CyIlIeCTBOBaHUs XHBOW MaTepuu. [lapHukoBbie ra3zpl. VICTOYHUKH W CTOKH JUOKCHA
yriaepojaa U Jpyrux MapHUKOBBIX ra3oB. MI3MeHeHHe KOHLEHTpAluu JUOKCHAA YIiieposia U ApYrux
MapHUKOBBIX Ta30B B aTMoc(epe; MeXaHU3M II00aTbHOTO MOTEIUICHHUS.

[locnencTBust 17100anbHOrO IMOTEIUIEHUS: IOBBILIEHUE YPOBHS MHUPOBOIO OKe€aHa, 3aTOIUICHHE
NpUOPEXKHBIX 30H; TasHUE JIEAHUKOB W BEYHOH Mep3J0Thl;, AedopMaius KIMMATUYECKUX U
CEJIbCKOXO3SMICTBEHHBIX 30H M Teorpapuueckoil CTPYKTYpbl IPOM3BOJCTBA IPOAOBOJILCTBUS,
M3MEHEHUS PACTUTEIBHOIO MOKPOBA, OIyCTHIHUBAHUE.

Pazoen 7. 3enenas pesonwoyus

3eneHass XuMus. 3elieHas OJHEpreruka. 3erneHas >3KOHOMHKA. [loHATHE HU3KOYrIepoaHOM
(umxnuyeckoil) skoHoMHMKH. CreHapuu HU3KOYTJIepoAHOro pa3Butus ans Poccun. Hawmmyumme
JOCTYIIHbIE TEXHOJOrMu. (OCHOBHBIE NPHUHIMIBI 3€JIEHOr0 MPOU3BOJACTBA. ['ocymapcTBEHHOE
perynupoBaHue npupojononb3oBanuss Ha ocHoBe HJIT. Dxonornueckui cien yenoBedecTBa.
3enenslii opuc. KapOOHOBBIE OJIUTOHBI.

Pa3zoen 8. Mupoeo3s3penue, 3muka u ycmoiutuugoe pazeumaue.

[lepexon oT oOmecTBa mnOTpedNeHUsT K ycToiuMBoMy oOmiecTBy. W3MeHEHHE CTPYKTYpHI
nmoTpeOHOCTEN 001IecTBa U KPUTEPHUEB KaueCTBA JKU3HU U YPOBHS pa3BUTHA. Poib KylIbTypHBIX U
PENUTHO3HBIX TPAAUIINIA B TPOOIIEMe YCTOMYMBOTO Pa3BUTHS.

Nudopmanus, 3HaHHMe, HayKa, TEXHOJIOTMM. YBEIMYEHHE POJIM MH(GOPMAIMOHHBIX PECYpCOB B
obmiem Oanance pecypconorpebnenus. MapopmarmonHoe (MOCTHHIYCTpHAIbHOE) 00111ecTBO. Poib
00pa3oBaHMs B yCTOMYMBOM OOIIECTBE.

4 O0beM yueOHO JUCHUIJIMHBI

. O0beM IMCUHMIIHHBI
Bup yueOHoii padoThl S

3E Akaa. 4. | AcTp.4.
O01masi TPYA0eMKOCTh U CIUIIIHHbI 2 72 54
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHSL: 0,88 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
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CamocrosiTesibHas padora 1,12 40 30
CamMocTosITeIbHOE H3YUYCHHUE PA3/IeTIOB JUCITUILIMHBI 1,12 40 30
Buja KoHTpOJIS:

Bujg HTOroBOro KOHTpPOJIsi: 3auer

AHHOTanUA padoyeil MPOrpaMmMbl AU CHUNIHMHBI
«IIpaBoBenenue» (51.0.01.08)
1. Ieap AMCHMILIMHBI — OBJIAJICHIE OCHOBAMU ITPABOBBIX 3HAHUH; (POPMHUPOBAHNE OCHOB IMPABOBOIA
KYJIBTYpPbI U IPAaBOMEPHOTO MOBECHUS TPakITaHUHA CTPAHBI.

2. B pe3yabraTe H3ydeHHUs] JUCHUILINHBI 00yYAIOIIHIICS TOJIKEH:

O6nanath cneayOUMMI KOMIIETEHIUSAMU U UHAUKATOPAMH UX JTOCTHKEHUS:

YK-2.1, YK-2.2, VK-2.3, YK-11.1; YK-11.2; YK-11.3; OIIK-3.1; OIIK-3.2; OIIK-3.3

3Hameo:

- OCHOBBI POCCHUICKOIl MpPaBOBOM CHUCTEMBI M POCCUHCKOTO 3aKOHOJATENbCTBA, OCHOBBI
OpraHm3aliii W  (PYHKIMOHUPOBAHUS CYyIEOHBIX W UWHBIX [PABONPUMEHUTEIBHBIX U
MIPaBOOXPAHUTENILHBIX OPTaHOB;

— MIPaBOBbIE M HPABCTBEHHO-3TUYECKHE HOPMBI B cdepe MpodhecCHoHaNbHOM e TeNbHOCTH;

— MPaBOBbIE HOPMBI, PETYIUPYIOIIME OTHOIICHHWE YelOBeKa K 4YEJIOBEKY, OOIIECTBY,
OKpY>Kalollel cpere;

— rpaBa U 00s13aHHOCTH TPAXKTAHNHA;

— OCHOBBI TPYJIOBOTO 3aKOHOJIaTEILCTBA;

— OCHOBBI X035IMICTBEHHOT'O MPaBa;

— OCHOBHBIE HaIPaBJICHUs aHTUKOPPYILIUOHHON AesaTenbHOCTH B PD

Ymems:

- UCTIOJIB30BaTh JTHYECKUE U IPABOBBIE HOPMBI, PETrYJIMPYIOIIHE OTHOIICHHWE YellOBeKa K
YeJI0BEKY, OOILECTBY, OKPYKAIOIEH cpe/ie, NCIOIb30BaTh ITPaBa M CBOOO/IBI YEIIOBEKA U TPasKIaHUHA
IIpH pa3paboOTKe COLMAIbHBIX IPOEKTOB;

- WCTOJB30BAaTh M COCTABISTh HOPMATHUBHBIC M TIPABOBBIC JTOKYMEHTHI, OTHOCSIIMECS K
npoeCCUOHATLHON JeSATeIbHOCTH, MPEeINpPUHUMATh HEOOXOIUMBIE MEpPbl K BOCCTaHOBIJICHUIO
HapYyIICHHBIX MPaB;

- peann30BBIBATH MPaBa U CBOOOIHI YEJIOBEKA U IPAXKAAHNHA B PA3IMYHBIX cepax
KHU3HEIEATEIIbHOCTH.

Bnaodemu:

- HaBbIKaMU IIPUMCHCHU A 3aKOHOAATCIbCTBA IPU PCIICHUHN NPAKTUYCCKHUX 3a1ay.
3. Kparkoe conepaxHue TUCIUTUINHBL:
Pa3nen 1. OcHOBBI TeOpUH rocyAapcTBa U MPaBa.

1.1. OcHoBbl Teopum rocyaapcrBa. llonstue u npusHaku rocynapctBa. Dopmel
rocyaapcra. OyHKIMU rocynapcTsa. B3auMocssa3b rocyaapcrsa U mnpasa.
1.2. OcHoBbl Teopuun npasa. [lonstue n npusHaku npasa. [IpaBo u mopans. IIpaBoBas

KynbTypa. OCHOBHBIE IIPABOBbIE CUCTEMBI COBpEMEHHOCTH. [IoHsSTHE M BUABI UCTOUHUKOB IMpaBa.
HopMaTuBHBII NIpaBOBOM akT Kak UCTOYHMK IpaBa. OnpezesieHne 3aKOHA U MOA3aKOHHBIX aKTOB.
JlelicTBE HOPMATUBHBIX MPABOBBIX aKTOB BO BpeMeHH. OOpaTHas cuia 3akoHa. [IoHsTHE mpaBOBBIX
HOpM, uX cTpykrypa. Cucrema mnpaBa. YacTHoe u mybnuyHoe mpaBo. MarepuanbHoe U
npoueccyaiabHoe npaBo. [IpaBooTHomIeHHE: O0OBEKT, CyOBEKT M COJEp:KaHHWE MPaBOOTHOIICHUH.
IOpunnueckue daxtol. [Ipobernbl 3aKOHOIATETHCTBA.

Paznen 2. OTpaciau ny0Ju4HOr0 npasa.

2.1. OCHOBBI KOHCTUTYIMOHHOTO0 npaBa. KoHCTUTYIMS — 0OCHOBHOM 3akoH Poccuiickoit
@enepanny. OCHOBBI NPaBOBOIO CTAaTyca YeJIOBEKAa M rpaxaaHuHa. denepaTMBHOE yCTPOWCTBO
Poccuiickoit @enepanuu. CuctemMa rocy1apCTBEHHBIX OPraHOB U MPUHLMUI pa3/IeieHMsI BIacTeNl B
Poccuiickoit  ®enepammu. Ilpesuaent Poccuiickoit denepanun. dDenepanbHoe coOpaHHUe
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Poccuiickoit  ®enepaumu. Opranbl HUCIOJHUTENBHOW BiacTu  Poccuiickon  Penepanuu.
Koncturyimmonnsie OCHOBBI CcyneOHO#M cuctembl. [IpaBooxpanuTenbHble opraHbl. [loHsTHE
IPaKIaHCTBA.

2.2. OcHOBBI aIMUHUCTPATHUBHOIO npasa. [loHsaTHe U npeamMeT aIMHUHUCTPATUBHOIO
mpaBa. OOmas xapakrepuctuka Kogekca P® 00 aaMHUHHCTpaTHBHBIX MPABOHAPYIICHUSX.
AJIMUHUCTPAaTUBHBIC  TPABOHAPYIIEHUSA:  MOHATHE W OPU3HAKU.  AJIMUHUCTpATHBHAs

OTBETCTBEHHOCTb: IOHATHE W NpUHLUIBL. [loHsATHE, NpU3HAKW M BUJbl AIMUHUCTPATUBHBIX
HaKa3aHWM.

2.3. OcHoBBI yroJioBHOro npasa. [IoHsaTue u npeaMeTr yrojoBHOrO IpaBa. YTOJIOBHAs
OTBETCTBEHHOCTb: IIOHSTHE, OCHOBAaHWE BO3HUKHOBEHMs. [loHATHE mpecTymieHus: IpU3HAKH,
crpykrypa. CocraB npecrymienus. Coydactue B npectyrieHud. OOCTOSTENbCTBA, NCKIIOYAIOIINE
IIPECTYNHOCTh nesHudA. [loHsAThe, nenu W BHABl HAKa3aHUU. YTOJOBHAs OTBETCTBEHHOCTb 32
COBEpLICHHE  MPECTYIUIEHUH. YCIOBHOE  OCYXKAECHHE, OCBOOOXKIEHHE OT  YTrOJIOBHOM
OTBETCTBEHHOCTH.

2.4. Koppynuus kak conmajbHoe siBJleHHe. TepMUH U MOHATHE «KOppyHuus». Busel
koppynuuu. @opmel nposBieHus: koppynuuu. HopmatuBHoe onpenenenue koppynuuu. [Ipuunnel
pacnpoctpaHeHuss koppynuuu. @DopMbl mposBiacHMs — Koppynuuu. DPopmbl  KOppYHLMH-
npecrymuieHus. @opmsel Koppynuuu-npocrynka. @opmsl noautudeckoi koppynuuu. HopmatusHble
MIPaBOBBIC AKTHI B cpepe MpoTuBOACHCTBHS Koppyniun. denepanbHeiii 3akoH ot 25.12.2008 Ne 273-
@3 «O npoTUBOAECHCTBUN KOPPYIILIUKY.

2.5. OCHOBBI IKOJIOrHYECKOr0 NMPaBa. DKOJOTNYECKOE NIPaBO: MOHATUE, IPEAMET METO/
U HUCTOYHHUKHM dKosormdeckoro mnpasa P®. IIpaBoBoe peryampoBaHuUE 3KOJOIMYECKUX
npaBooTHomeHUH.  [loHsATHe, BUABI W  CTPYKTypa  JKOJOIMYECKHMX  IIPaBOHAPYLICHUH,
OTBETCTBEHHOCTb 3a UX COBEpIICHHUE.

2.6. HopmaTuBHOe mnpaBoBoe pery/iMpoBaHuHe 3alMThI HH(OPMALMH H IpaBa
rpakIaH Ha 3alUTY NEPCOHATBHBIX JaHHBIX. [IpaBoBbIC OCHOBBI 3aIMTHI IOCY1aPCTBEHHOM
taiinbl. [lorsarue napopmannu. O0Imas XxapakTepUCTHKA 3aKOHOJATEIBCTBA O 3AIIUTE HH(POPMAIUU
(Ne149-d3 «O6 wuHbopmanuu, HHPOPMAIMOHHBIX TEXHOJIOTHUAX U 3alIuTe WHGOOPMAIIUNY).
OTBETCTBEHHOCTH 32 HapYIICHHE 3aKOHOAATENbCTBA O 3amuTe nHpopmannu. KonduneHuuanpuas
uHboOpMalMs: TOHATHE, BUABI M 3allUTa. 3allMTa [EePCOHAIBHBIX JAHHBIX Tpa)KIaHUHA.
l'ocynapcTBeHHass TaiiHa: TMOHSTHE, 3allWTa, [PABOBOE PEryJIMPOBAHUE TOCYIApPCTBEHHOM,
ciry>keOHo 1 nHOM nHpopmanuu. [IpaBoBbie OCHOBBI 3aIIUTHIIOCYIAPCTBEHHON TalHBI.

Paznen 3. OTpaciiu yacTHOro npasa.

3.1. I'paxxnanckoe npaBo: OCHOBHBIE N0JI0KeHUs1 o0mmel yactu. [Tonsarue, npeamer u
METOJA TpakJaHCKoro nmpasa. [loHsATHE TpaXJIaHCKOTO MPABOOTHOLICHUs, €ro crenuduka.
CrpykTypa rpaxJIaHckoro npaBooTHomeHus. [IpaBo-, neecrnocoOHOCTh CyOBEKTOB TpakJaHCKOTO
[IPaBOOTHOLIEHUS. ['paskaaHe Kak CyOBEKTbl IpakAaHCKoro mnpasa. Du3MUECKUEe U IOPUIUYECKHE
JMLA: TIOHSTHE, TIPU3HaKy, Kiaccuukanus. FOpuandeckue (HakThl, Kak OCHOBAaHHEBO3HUKHOBEHHS
IpaXJaHCKUX MpaBooTHOIEHUH. [IpaBo cOOCTBEHHOCTH: MOHATHE, CTPYKTypa. IlpaBomouns
cooctBeHHuka. @opmbl coOcTBeHHOCTH. OO0s3aTENBCTBO: TOHSATHE, UCIIOJHEHHE M OOecCreyeHHe.
O06s13aTenbCTBA B TPAXK1aHCKOM IIPAaBE U OTBETCTBEHHOCTD 3a UX HApYLICHHE.

3.2. ABTOpCcKOe M MNaTeHTHOe TMpPaBO0 MW TMpaBoBasi 3alIMTAa Pe3yJabTATOB
HHTEJUIEKTYAJIbHOH JAesTeIbHOCTU. [[oHATHE aBTOPCKOrO MpaBa U CMEXHBIX IpaB. cTOUHUKNH
CHUCTEMa IPAaBOBOM OXpaHbl PE3YJIbTaTOB HHTEIIEKTYaJbHOM AESITENbHOCTU. VICKIIIOUMTENbHbBIE
npasa. [laTeHTHBIE TpaBa Ha U300pETEHNUS, TOJIE3HBIE MOJIENM M IPOMBIIIIICHHbIE 00pa3ubl. Hoy-xay
U KoMMepyeckue cekpeTbl. OCOOEHHOCTH 3alIUThl aBTOPCKUX IMpaB U OOBEKTOB MPOMBIIIIEHHOM
coOcTBeHHOCTH. [IpaBOBBIE ACTIEKTHI MEPEAAYN TEXHOJIOTUH C 1IETIBI0 UX BOBJICUEHHSI B TPaKJaHCKUN
(X035 CTBEHHBII) 000POT.

3.3.  OcHOBBI X0351/iCTBEHHOr0 (MpeANPUHUMATEIBCKOr0) npapa. [loHsaTne X035iCTBEHHOTO
(mpennpUHUMATEIBCKOTO) MpaBa Kak OTpAciM IpaBa, HAyKW W y4eOHOW AucuuIuinHbl. [Ipenmer
XO3SIICTBEHHOTO (MPeANPUHUMATENILCKOTO0) MpaBa, MPU3HAKH, METO/IbI MPABOBOTO PETYINPOBAHMUSL.
[ToHsiTHE XO351CTBEHHON U NIPEANPUHUMATENIBCKON 1eATeNbHOCTH. OTrpaHHYEHNE X035CTBEHHOTO
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(IpennpuHUMAaTeIhLCKOr0) TpaBa OT JPYrux oTpacieid mpaBa. Cucrema X03SHCTBEHHOTO
(TpennmpuHUMAaTEIHCKOT0) TpaBa. MCTOUYHUKK XO3SHUCTBEHHOTO (MIPEANPUHUMATEIILCKOTO) TMpaBa.
CtpykTypa X035UCTBEHHOTO (MPEAPUHUMATEIHCKOI0)3aKOHOAATENIbCTBA. 3aKOHBI U MO3aKOHHBIC
aKThl KaK MICTOYHHUKH XO3IWCTBEHHOTO (IIPEeIIPUHUMATEIHCKOT0) MPaBa.

3.4. OcHoBbl cemeiiHOro mpasa. IIpaBoBoe perynupoBaHHE CEMEHHBIX OTHOLIEHUM.
Hcropus cemeiinoro npasa. 3akiitoueHUe U Ipekpaiienue opaka. [IpaBa u 00s3aHHOCTH poaUTEICH
n gerei. OcCyllecTBICHUE POAUTEIbCKUX MpaB. OTBETCTBEHHOCTb POJUTENIEH 3a HEHAJUIeKallee
BOCIIUTAaHHE JAeTel. AJIMMEHTHbIe oOs3arenbcTBa. POpMBI BOCHHUTAHUS AETEW, OCTaBIIMXCS 0e3
MOIIEYEHHS POJIUTEIICH.

3.5. OcHoBbl TpyaoBoro mpasa. lIpeamer u merton TpyaoBoro mpasa. TpynoBoi
JIOTOBOP: TIOHSITUE, CTOPOHBI, COJEp)KaHWe. 3aKIYeHHE TPYAOBOTo noroBopa. OcHOBaHUS IS
MpeKpaleHus TpyaoBoro jgoroBopa. Pabouee Bpems. Bpems orasixa. TpymoBble CIHOpBI.
Jucuunimza Tpyaa.

Pa3znen 4. OcoGeHHOCTH NPABOBOr0 PeryJiHPOBaHUs NMPO(ecCHOHAIBLHOI 1eATeJIbHOCTH B
OT/IeJIbHBIX OTPAC/IAX XUMUYECKOH MPOMBIILIEHHOCTH

4.1. OCHOBbI HALMOHAJIBHOW 0€30MACHOCTH, TOCYAAPCTBEHHON TMOJUTHKH H
3aKOHOAATeJIbCTBO B 00/1acTH o0ecnedeHHs S1lIePHOI U paAuanuOHHOM Oe3omacHocTH. Llenu,
3a/layd, OCHOBHBIC HANpPAaBICHUS M WHCTPYMEHTHl peaiu3alid TOCYAapCTBEHHOW MOIUTHKU B
obmactu oOecriedeHusl AASPHOW M paauanoHHOW Oe3omacHocTH Hopmbl m mpaBuia B o0nactu
obecrieueHus sepHON U paauanronHon 6e3onacHoct B PD. Crannaptel 6e3onacHoct MAT'ATD.
HopmartuBHo-mipaBoBasi 6aza OCHOB HaIMOHAIBHOW O€30MacHOCTH C OMOPOH Ha TOJOKECHUS
Kounctutynuu PO, mexaynapoaasix 1oroBopoB PD, ¢genepaibHbIX 3aKOHOB U MHBIX HOPMATUBHBIE
mpaBoBbIX akTOB Poccuiickoit ®@exepanuu B oOiacTu oOecrieueHus: SACPHON M pagualliOHHON
6esonacuoctu. Cranmaptel Oe3omacHocth MAI'ATD w wux wmmiemenrtanus. [IpaBoas
OTBETCTBEHHOCTH 32 HAapyILIEHHs B 001acTu obecriedeHust 0€30MacHOCTH SAEPHBIX 00BEKTOB.

4.2. Oco0eHHOCTH TNPaBOBOr0 pPeryJiMpPOBaHHUsl TpPyAa PadOTHMKOB XHMMHYECKOM
npoMbinuieHHOCTH. OCOOEHHOCTM 3aKJIIOUEHUST W COJAEp)KaHUA TPYJOBOIO JOTOBOpa C
pabOTHUKaMU XMMHYECKOH MPOMBIIUIEHHOCTH. [IpaBoBoe perynmpoBaHue pabouero BpeMEHU WU
BPEMEHH OTAbIXa pPAOOTHUKOB XUMHUYECKOW MPOMBINUIEHHOCTH. (OCOOEHHOCTH MPaBOBOIO
PeryIpOBaHMS OXPAaHbI TPyAa PAOOTHUKOB XMMHUYECKOW MPOMBIIUIEHHOCTH. CHCTeMa TapaHTUHH
KOMITEHCAIMil paOOTHUKAM XUMHUYECKON MPOMBIIIUIEHHOCTH.

4.3. HopMmaTuBHO-nipaBoBasi 6a3a pery/iipoBaHHusi XMMHYECKOH U HepTeXuMUYeCKOT
orpaciu B Pocenmu. @Denepanbubiii 3akon ot 21.07.1997 N 116-®3 «O mnpoMbIILIEHHOR
0€30IaCHOCTH OINACHBIX NMPOU3BOJICTBEHHBIX 00BEKTOBY. DenepanbHblii 3akoH oT 10.01.2002 Ne 7-
@3 «O6 oxpane okpyxkaroiieil cpenbi». TpynoBoii koaekc Poccuiickoit @enepanuu ot 30.12.2001
Nel97-@3. I'maBa 21. Crates 147. Hanorossiii kogekc Poccuiickoit ®@enepannu ot 31.07.1998 Ne
146-®3. I'naBa 26. Hanor Ha n00b14y noje3Hbix uckomaembix. Ctatbu Ne 334-345, conepxariue
CpPOKM yIUIaThl, OOBEKT Hajora, MpaBWa HAYWCICHHUS HAJIOra Ha TOJIE3HBIE HCKOIMaeMbIe.
[Tocranosnenne [IpaBurenscrBa Poccuiickoit @enepannn ot 16.05.2006 Ne 303 «OpasrpannueHnn
MOJIHOMOYUI  (eiepallbHBIX OpPraHoOB MCIIOJHUTEIBHOW BJIAacTM B o0iacTu  oOecredeHus
OnoJorMuecko W XUMHYeckor Oe3zomacHocTH Poccuiickoit ®enepanuny». IlocTaHoBieHue
I'ocroprexnagzopa Poccum ot 05.05.2003 Ne 29 «OOmme mpaBuia B3pHIBOOS30MACHOCTH IS
B3pPBIBOMOXAPOOITACHBIX ~ XHMHUYECKUX, HEPTEXUMHUYECKMX U  HedrenepepadaThIBAIONINX
nipon3BoACcTB» Denepanbbiii 3aK0H 0T 04.05.1999 Ne 96-D3 «O6 oxpaHe aTMOC(HEPHOTO BO3TyXay.
[ToctanoBnenue IIpaBurensctBa Poccuiickoir deneparum ot

2006 No 429 «O nWIEH3UPOBAHUHU OKCIUTyaTallMd XWMHWYECKH OIACHBIX ITPOW3BOJICTBEHHBIX
00BEKTOBY.

4. O0beM yueOHOI JUCIHUILIHHBI

" O0BLeM THCHUILINHEI
Buj yueoHoii padoThl e

3E Axkaa. 4. | Acrp.u.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 2 72 54
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KonrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 0,88 32 24
Jlexmun 0,44 16 12
[Tpaktuueckue 3ausartus (113) 0,44 16 12
CamocTosiTeJIbHasi padoTa 1,12 40 30
CaMocTosITeIbHOE U3YUEHUE PA3/AETIO0B IUCIUILIUHBI 1,12 40 30
Buja KoHTpO.JIS:

Bujg HTOroBOro KOHTpPOJIsi: 3auer

Sapo. biok pa3BuTHS JJUYHOCTH

AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI

«Dusznyeckasi Kyabrypa u cnopr» (51.0.02.01)
1 Hea» aucuuMminHbl — GOPMUPOBAHUE MHUPOBO33PEHHS U KYIBTYPBl JTHUYHOCTH, TPAXKIAHCKOM
MMO3ULIMH, HPAaBCTBEHHBIX Kaye€CTB, YyBCTBA OTBETCTBEHHOCTH, CaMOCTOSITEJIbHOCTH B IPUHATHU
pelIeHHid, cocOOHOCTH MCIOIB30BaTh pa3HOOOpa3Hble (OpMBI (PU3UUYECKON KYIBTYpHI, CIIOPTa U
Typu3Ma Ui COXpaHEHHs] U YKPEIJICHUS CBOErO 3JI0pPOBbS U 370POBbsI CBOMX OJM3KUX B
IIOBCEIHEBHOM JKU3HU U TPO(HECCUOHATILHON JESATENLHOCTH.
2 B pe3yabTaTe M3y4eHUs1 AMCHMUILINHBI 00y4ar0IMICH JOJIKeH:
Obaaoamye cnenyomUMyA KOMIETEHIMSIMU U HHIAUKATOPaMH UX JOCTHKECHUS:
YK-7.1, YK-7.2, YK-7.3
3nams:
- HayYHO-TIPAKTUYECKUE OCHOBBI (DU3UUECKOHN KYIbTYPHI U 3I0POBOTO 00pasa *KU3HU;
- BIHUSHHE O3/I0POBUTEIBHBIX CHUCTEM (U3NYECKOTO BOCHHUTAHUS HA YKPEIUIGHHWE 3I0POBBS,
npodunakTuky npodeccuoHaIbHbIX 3a00I€BaHUN U BPEIHBIX TPUBBIYCK;
- c1I0cOOBI KOHTPOJISL M OIIEHKH (PU3NIECKOTO Pa3BUTHUS B (PU3MUECKON TTOATOTOBICHHOCTH;
- TMpaBWwia U CHOCOObl IUTAHUPOBAHMUS WHIUBUAYATIbHBIX 3aHATHH pa3IU4HON  IIeNeBOi
HaIPaBJIEHHOCTH;
- UCTOPUIO (U3UYECKOMN KYIbTYPHI U CIIOPTA, MPEACTABICHUE O 3HAYMMbBIX CIIOPTUBHBIX COOBITUSIX
HE TOJIbKO CBOEH CTpaHbl, HO U MUPOBOI'O YPOBHSI, BaKHEHIIINE JOCTUKEHUS B 00JIaCTH CIOPTA;
- cioptuBHbIe Tpaguimu PXTY um. JI.1. Menaeneesa, MIOMHUTH O MOJIBUTAX CHOPTCMEHOB B T'OJIbI
Benukoit oreuecTBeHHOM BOWHBI 1941-1945 rT.
Ymemy:
- TOAJIEP)KMBATh JOJDKHBIM YpPOBEHb (PU3MYECKONW MOJIrOTOBIEHHOCTH [UIsl OOecreyeHus
MOJTHOLIEHHOM COIMATIbHOM U PO eCCHOHATIBLHOMN 1A TeIbHOCTH;
- UCIOJIb30BaTh OCHOBBI (PM3MUYECKOM KYIbTYpPBI i OCO3HAHHOTO BBIOOPA 3/I0pPOBBECOEPETatoInX
TEXHOJIOTUI C YYEeTOM BHEIIHUX W BHYTPEHHHUX YCIOBUH pealn3aluu IpodhecCHOHATbHON
JESITENIBHOCTH;
- CaMOCTOSITEIbHO 3aHUMAThCS PUBNYECKON KYIbTYPOU U CIIOPTOM;
- OCYILIECTBIISITH CAMOKOHTPOJIb 332 COCTOSIHUEM CBOETO OpraHMu3Ma M COOJII0IaTh IPaBUjla TUTUEHBI U
TEXHUKHU 0€30M1aCHOCTH.
Braoemy:
- Cpe/ICTBaMU U METOJaMH YKPEIUIEHHUS 3/10pOBbs, (PU3NUECKOT0 CAMOCOBEPIICHCTBOBAHNS;
- TIOJKHBIM YPOBHEM (PU3HUECKON MOATOTOBIEHHOCTH, /17151 00€CTIeYeHHs MOJTHOLIEHHON COIMaIbHOM
1 Ipo(heCCUOHATIBHON JeSITEIbHOCTH.
3 KpaTkoe coaep:kaHue U CHUNITHHBI
Pasoen 1. Tlpeamer @uznyeckas Kynprypa u cnopt. Uctopus @KuC
1.1. Ilpeomem usuueckaa kymvmypa u cnopm. 3aladyd U MECTO TUCIMIUIMHBI B TOATOTOBKE
OakanaBpa. Opranuzanus y4eOHOTO MpoIllecca B paMKax JCHCTBYIOIIEH PEHTHHTOBOW CHUCTEMBI.
TpeboBanus k 3auery.
1.2. UCTOPUA CIIOPTA. [IlpoucxoxaeHue ¢usnueckux ynpaxxkHeHud u wurp. JlpeBHue
omumnuazasl. Onumnuiickoe aBuwkeHue. CrnopTuBHBIE OOIIECTBA: HUCTOpUS  (DUBKYIBTYpPHO-
CIIOPTUBHBIX OOIIECTBEHHBIX opranu3anuii. CHopTCMEHBI B TObI Benukoit oTeuecTBeHHOW BOWHEI.
Paszoen 2. OcHOBBI 310pOBOT0 00pa3a KU3HU
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2.1. Bpauebnuiii KoHmponb U CAMOKOHMPOb HA 3AHAMUAX PUULECKOLL KYbMYPOl U CHOPMOM.
BpaueOHblii KOHTpOJb U BpadeOHOE OCBHUAETENbCTBOBaHME. llemarornyeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJIbI, IMOKa3aTelnu, KpuTepuu U oueHku. [Ipodunaktuka
CIIOPTUBHOTrO TpaBMaTu3Ma. OCHOBHBIE BUbI TPABM y pa3HbIX cnenuanu3auuid. OkazaHue nepBoi
MTOMOLIH JIJIS1 CTYICHTOB BY30B XUMHUKO-TEXHOJIOTHYECKOTO MPOuIIs.

2.2. Tueuenuueckoe obecneyeHue 3aHAMUL 0300POBUMENbHOU Pu3ULecKol Kyibmypotl. I uruena
(bu3MYECKOr0 BOCHHUTAHUA U cropTa. Pexxum muTaHus npu 3aHATUSX (U3HUYECKON KyIbTypoill u
cnoprom. ConranbHas ruruera. ConnanbHO-0NacHbIe O0JIE3HH U MEPBI TPOPHIAKTHKH.

Pa3zoen 3. buonorundeckue 0OCHOBBI (PU3MYECKOM KYJIbTYPHI U CIIOPTA

3.1. Buonocuueckue ocHosvl Qusuueckou Kyabmypvl u cnopma. OpraHu3M yelloBeKa Kak eauHas
camopa3BUBaroIasica Ouosnoruueckas cucrema. dOusmyeckoe pa3BUTHE 4deloBeka. JlBurarenbHas
aKTUBHOCTb M €€ BIUSHUE Ha YCTOMYMBOCTb, M aJalTallHOHHBIE BO3MOXXHOCTH YEJIOBEKa K
YMCTBEHHBIM U (PU3NYECKUM HArpy3KaM MpHU Pa3IUYHBIX BO3ACHCTBUSIX BHEIIHEH CPEJIbI.

3.2. Obpas3 srcuznu u e2o ompas’icenue 8 NPogheccuoHanbHou oeamenbHocmu. 310pPOBbE YETIOBEKa KaK
LIEHHOCTh. 3JI0pOBBIM 00pa3 *U3HU U €ro cocTaBisiomue. Poib U BO3MOXHOCTH (pU3HMUECKOn
KyJIbTYypsl B oOecriedeHuu 370poBbsi. COIUanbHBIA XapakTep MOCIESICTBUN Ui 370pPOBbS OT
yrnoTpeOiIeHns] HApKOTUYECKUX CPENICTB U JPYyrux ncuxoakTuBHbIX BemecTB (ITAB), mommnra u
MTUIIEBBIX J00ABOK B CIIOPTE, AIKOTOJISA U TaOaKOKypeHHs. JJONMMHT KaK UCKYCCTBEHHOE ITOBBILIICHHUE
¢buznueckoil paboToCIOCOOHOCTH U €r0 OTPHUIIATEIbHbIC TOCIEACTBHUS.

Pasoen 4. IlpodpeccuonanbHO-NpUKIagHas pU3nUecKasi KyJbTypa U CIIOpT

4.1. Obwas Qusuyeckas u cnopmusHas nOO20MOBKA CMYOeHMO8 8 00pA308amelbHOM npoyecce.
Metoauueckue nNpuHUUIBl pusndeckoro BocnuTaHus. OCHOBBI M 3Tallbl O0YYEHHS JBHIKEHUSIM.
Pa3Butne ¢usnyeckux xauectB. PopMuUpOBaHHE MCUXUYECKUX KA4eCTB B Mpolecce GU3MIECKOro
BocnuTanus. CrnoptuBHasg noaroroBka. CTpyKTypa HOJATOTOBJIEHHOCTH CIIOpTCMEHAa. MaccoBblii
CHOPT U CHOPT BBICUIUX JTIOCTHKEHUH, UX LU U 3a7aul. CIOPTUBHBIE COPEBHOBAHUS KAK CPEJICTBO
¥ METOJI OOIIeH M CIIeIHaIbHON (PU3MUECKOM MOITOTOBKH CTYACHTOB.

4.2. Quzuueckas Kyibmypa u cnopm 8 npogheccuoHanibHol dessmenvhocmu baxanaspa. JlnaHas u
COIMANIEHO-9)KOHOMHYECKAsT HEOOXOIMMOCTh NCHXO(H3MUECKONW TOATOTOBKU YEIOBEKa K TPYAY.
Mecto IIIIDII B cucreme moaroroBku Oyaymiero crenuanucra. [IpousBoacTBeHHas guznyeckas
KynbTypa u cnopt. IIpousBoactBeHHass ruMHacTuka. OcoOeHHocTH BbIOOpa (opMm, METONOB U
cpeAcTB (U3MYECKOM KyJIbTYpbl M cHOpTa B pabodyee U CBOOOAHOE BpeMs CIELHUAINCTOB.
[Ipodunaktuka npodeccuoHanbHBIX 3a001€BaHUI CpeICTBAaMU (PU3NYECKONW KYJIBTYpbl U CIOPTA.
JlonoJIHUTENbHBIE CpeJICTBA MOBBIIIEHUS o0Oue M mpodeccuoHalbHOW pPaboTOCTIOCOOHOCTH.
Bnusinue nHAMBUYabHBIX OCOOEHHOCTEN U CAMOCTOSITENIbHBIX 3aHATHI (U3NYecKol KyIbTYpol 1
CIIOPTOM Ha OpPTaHU3M.

4 O0beM yueOHOi JUCHUIIJIMHBI

Bu yuedHoii paGoThI O0beM TMCHHUIIIMHBI
3E Axkan. 4. | Acrtp.4.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,88 32 24
Jlekmun 0,88 32 24
CamocTosiTesibHasi padoTa 1,12 40 30
CaMocTosITENbHOE U3YUEHUE PA3/AETIO0B IUCIUIUIMHBI 1,12 40 30
Buja koHTpOJS:
Bua uTOroBOro KOHTpOJIs: 3auer

AHHOTanus padoyeil NPporpaMMbl 1M CHHUIJIMHBI

«OcHoBbI ynpaBiaenus npoexrammn» (51.0.02.02)
1. Heap AuCHMNJIMHBI — Pa3BUTHE y 00yUaIOIIMXCsl 3HAHUHM, HABBIKOB, a TAKXKE YMEHUS IPUMEHSTh
pa3NUYHBI WHCTpyMEHTapuil (B TOM 4Hcie LU(PPOBbIE TEXHOJOTWH) IS IUJIAHUPOBAHUS U
pealin3aluy BCeX CTaaui )KU3HEHHOTO IIUKJIa MPOEKTa.
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2. B pe3yabTaTe H3yuyeHHUs TUCHHUILUIMHBI 00y4AIO M ACH 10JIKEH:

Ob6nanath caenyrOmUMH KOMIETCHIMAMHI U UHAUKATOPAMU UX JOCTHKEHHS:

YK-2.1, YK-2.2, VK-2.3

3nams:

- METO/1bl UJIEHTU(UKALIUK TPOOIJIEM U TTOCTAHOBKH MCCIIEA0BATEIbCKUX 3a/1a4 C MOCIIEIYIOIINUM
(dbopmupoBaHreM 00pa3a MPOIyKTa B 00J1aCTH He(TEra30XUMHUH, TPOMBIIIIEHHOT'O OPTaHUIECKOTO
CUHTE3a, MOJIMMEPHBIX U (PYHKINOHAIBHBIX MaTepUaIOB.

Ymemo:

- paspabarbiBaTh M pEANMU30BBIBATH MPOEKTHl B 00JIACTH HEPTEra30XMMHH, MPOMBIIIIIEHHOTO
OpPraHUYeCKOTr0 CHHTE3a, IOJIMMEPHBIX M (YHKIHMOHAIBHBIX MAaTEPUATIOB C TNPUMEHEHHUEM
COOTBETCTBYIOIIETO HHCTPYMEHTAPHs, HU(POBBIX TEXHOIOTHIA, & TAK)KE METOJI0B MOJICIIMPOBAHHUS.

- IPUMEHSTh aHATUTUYECKOE U KPUTHUECKOE MBIIJICHUE JIJIS1 PACCMOTPEHMS 3a/1a4U C Pa3HbIX TOUYEK
3peHusl, a TAK)Ke UCIOJIb3YET Ui 3TOT0 aJIeKBaTHbIE TEXHUYECKUE U U(POBBIE METO/IbI, TEXHOJIOTUN
M HMHCTPYMEHTBI B COOTBETCTBYIOIIMX OONACTAX HEPTEra30XUMHHM U  MPOMBIIUICHHOTO
OpraHUYeCcKOro CUHTE3a.

- OIPEIEIIUTh YPOBEHb TEXHOJIOTUH, HEOOXOAUMBIH JIJIs peanu3aliy IPOEKTa B COOTBETCTBYIOIIEH
TEXHOJIOTUYECKON 00JacTH, a TAK)KE OIICHUTD 3aTpaThl U 3HAYMMOCTh CTaIUH KU3HEHHOTO IIUKJIa
(npoexTupoBaHue, peanusanus, pyHKIHOHUPOBAHUE, IEPCIIEKTUBA U T.1.)

Braoems:

- HaBbIKaMU KOMaH/IHOM paboThl B IPOEKTAX;

- HaBBIKAMHU MEXIMCLUUITMHAPHOTO U MHOTOLIEJICBOTO MPOEKTUPOBAHUS C YU€TOM OCOOEHHOCTEH
pa3IMYHbIX ~XMMHUYECKHMX TEXHOJOTMYECKMX o0siacTeli, a HMEHHO: YMEET OObICHUTH
MEXIUCUUIUIMHAPHBIE  MPOEKTUPOBOUHBIE  CpeAbl; YMEET IMPOEKTUpPOBaTh B  O0NacTu
He(TETa30XUMHH, TPOMBIIUIEHHOTO OPraHMYECKOTO CHUHTE3a, MOJIMMEPHBIX M (YHKIMOHAIBHBIX
MaTepUajoB B TOM YHCIE IJIA YIY4IIEHHs KauecTBa >KU3HM, 0€30MaCHOCTH OKPYKAIOIIEeH Cpebl,
(GYHKIMOHATBHOCTH U HAJIS)KHOCTH

3 Kpartkoe coaep:xanue JUCUMILIHHBI

Cemecmp 1

Pa3nen 1. BBenenue B ynpapjieHue POeKTAMH

Opranuzanus padoThl: MPEINpUsITHE, HepapXusl, IPyMa, KOJIEKTUB. MEHEeI)KMEHT, yIpaBieHUe U
crniocoObl opranuzanuu npeanpustuid. [Ipoext u mnpouecc. IIpennpunumarensctBo. [IpoexTsl B
KOMITaHUSX, KOPIIOpalusx, cTapransl. MIHHOBanuu. TepMUHONOTHS U CYTh IPOEKTHOTO YIPaBIEHUS:
IIPOEKT, PYKOBOAMTENb IPOEKTa, KOMaHAA IPOEKTa. YCTaB, TalM-laiH mnpoekra. CraHOapTel
yrpaBieHus npoektaMu. JKu3HeHHbIN UK TpoekTa. CTaHAapThl yIpaBieHUs IPOEKTaMU.

Pa3nes 2. UHMnuupoBaHue NpoeKTa

CopepxaHue MpoeKkTa — MOCTAaHOBKa 3aj1auyd, cOop u (opMmupoBaHHe TpeOOBaHUM, TEXHUYECKOE
3aganue. [IpoaykT u npoekt. 3aka3zuuk, NOTPeOUTENb, KIMEHT, 1eJieBas ayIUTOpHsL. 3HAKOMCTBO C
koHnenmusamMu Product Development u Customer Development. @opmupoBanue 1enei mpoeKTa.
ITouck naei ans yueOHbIX npoekToB. Kputepuu xoporiel uaeun 1 yaeOHOro npoeKkTa, HCTOUHUKU
uzen 1 mpoekToB. Mojens nmonab3oBaTenbckux ucropuid. [lonsstue MVP: nmporotun, nunot, mvp.
IlenHOCTHOE MpeIIOKEHNE.

Paznea 3. [lnanupoBanue npoexkra

CyTp mnIaHMpOBaHUS B IIPOEKTHOM yNpaBICHUHM. JIEKOMIIO3UMIMS MPOEKTa W YIpPaBIECHUE
conepkanueM. THCTpyMeHTBI U MpUEMbl TEKOMIO3UIMK MpoeKTa. HCTpyMEHThI IIaHUPOBAHMUS:
CIHMCOK 3amay, cereBod rpaduk. [umarpamma [anrta. Llenu, koHTponbHblE TOukH. Merton
KpUTHYECKOTO TTyTH. MeTo1 Haberaromei BOIHBL. YTIpaBJlIeHHE CpoKkaMu mpoekTa. [manupoBanue
yIpaBiieHUs pacnrcanueM. OleHKa JIUTEIbHOCTH onepanuid. blo/pkeT mpoekTa, croco0bl pacyera.
Cwmera, 3aKynKy, IJIaHupoBaHue. MICTOUHUKN (MHAHCUPOBAHMSI IPOEKTOB, IPUBJICYEHUE TPAHTOB.
Pa3nes 4. Mogesu ynpasJieHUsI IPOCKTAMH

[Tonxonpl k opraHu3anu paOOThl KOMAHIbl HaJ MHPOEKTOM, METOJO0JIOTMH U (peimbopkH.
TpanuunoHHas KackagHas MOJENb YIpaBlIeHUs npoekTamu. Kpurepun npuMeHUMOCTH, IPUMEPHI.
Orpannuenus. Poimu B komaHne u okpykeHun npoekta. Ureparmonnsie moaxonasl (PDCA) u np.
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I'mbkas (Agile) momens ympaBienuss npoektamu. Scrum. Kanban. Kpurepun npumeHuMoOCTH,
pUMeEpbI, IpeumymiecTBa. Ponu B koManae U okpyxeHuu npoekra. Crnenuduka ynpasienus UT-
npoektamu. Kak npunumath perienus. Kak BbIOpaTh HaUIyUIIyI0 MOJIEIb YIPABICHUS IPOCKTOM.
Mogaens KuneBus.

Pa3zgea S. Ynpasienue koMaH10i IPOEKTA

VYnpasneHue KOMaHA0M, OCHOBHBIE CI0KHOCTH. Pacripenenenue pojieid U MOJIHOMOYMI B KOMaH/IE.
Marpuna RACI. I1nan kommyHukamuid. BeicTtpanBanue kKoMmMyHuKauid. Opranusanusi peryJsipHbIX
MEpPOTPUATHIA (COBEIIaHMsI, 0030pbI CIPUHTOB, PETPOCIEKTUBBI U Jp.). OOpa3oBaHWE KOMaH]IBI.
Komananas nunamuka. [lcuxonorust komansl. MotuBanus. YnpasieHre KOH(OIUKTaMU.

Pa3nen 6. YnpaBiieHue puckamm U KauecTBOM. B3aumoeiicTBue ¢ OKpy:KeHUeM

[Tonsitue puckoB. Mnentudukamnus puckoB. PUCKU B TWYHOM )KM3HU U B IPOCKTE. BiusiHue puckos
Ha CPOKHM, KaueCTBO U COJEp)KaHUE MpPOeKTa. BiusHue prcKoB Ha OIOJKET MPOEKTa M KOMAaHY.
VYrpaBieHue KauecTBOM IIPOEKTA.

B3aumojeiicTBue ¢ OKpyKEHHEM IIPOEKTA: 3aKa34yMK, 3aMHTEPECOBaHHbIE CTOPOHBI. BHewIHsAsA cpena
IIPOEKTA.

Pa3znen 7. UHCTpyMeHTHI IVIAHUPOBAHMS U YIIPABJIEHHUS NMPOEKTAMU

Microsoft Project u apyrue uHCTpyMeHTHI AJisi paboThl mpoekToM. [{udpoBbie HHCTPYMEHTHI AJs
TJITAHUPOBAHUS U YIIPABICHUS MPOCKTAMH.

[{udpoBble HHCTPYMEHTHI AJIl OpraHU3alMid COBMECTHOI paboThl B rpymme. OOIauHble perieHus.
WNHCcTpyMEHTBI COBMECTHOM pabOThl HaJ HAay4YHO-TEXHOJIOTMYECKUM HpoeKToM. OcolOeHHocTH
pacmpe/ieieHHON KOMaH bl U €€ paOOTHI.

[IpoexTHbIi moaxo aist Kaxkaoro. Jinanas 3¢ ekTuBHOCTE. YipaBiieHHe TMYHBIMU JICTaMHU.
Pa3znen 8. [Ipe3enTanusi U 3aUTA NPOEKTA

[IpesenTanus u 3ammra npoekta. OCHOBBI YCHEIIHOM MPE3EHTAalMM U OpPaTOpPCKOro HCKYCCTBA.
WNHcTpyMeHThl BU3yallu3aluy JaHHBIX U1l IPE3EHTAIUi.

Cemecmp 2

Pasznea 1. [IpakTuka npoekTHO padoThI

[IpakTuka ynpaBieHHsI JOJTOCPOYHBIMU IpoeKTaMu. [lnaHupoBaHue M JI€KOMIO3ULUS PadOTHI.
Tpexkunr npoekra. MHCTpyMeHTHI TpynmoBOW padOThl Haa MPOEKTOM, (OPMUPOBAHUE €IUHOTO
nHpopManoHHoro moiisi. OpraHuzaius PUTMHUYHOCTH pPaOOThI, CIPUHTHI, PETPOCIEKTHUBHI H
pedexcus.

Pa3nea 2. Peanu3zanusi rpynmnoBoro npoexKTa

COop uHbopmanuu Mo TemMe MpoeKTa. AKTyalbHOCTh, 3HAUMMOCTh, IIEHHOCTh. llmaHupoBaHue
pe3ynbraToB. Pabota B komanze. [IpesenTanus u 3amura pe3yibTaToB MPOEKTa.

4 O0beM yueOHO JUCHUIJIMHBI

Bua yuebHoii padorbr O0beM JMCHUIIIMHBI
3E Akaa. 4. | AcTp.4.

Oo01masi TPYA0€MKOCTh U CIUIIIHHbI 2 72 54
KonrakTHasi paboTa — ayAUTOPHBIE 3AHATHS: 0,88 32 24
Jlexun 0,44 16 12
[IpakTHuecKkue 3aHATHS 0,44 16 12
CamocTosiTeJibHasi padoTa 1,12 40 30
CaMocTosiTenbHOE U3YUEHHUE PA3/IeTI0B IUCIUILIUHBI 1,12 40 30
Buja koHTpOJS:
Bua uTOroBOro KOHTpOJIs: 3auer ¢ OLeHKOM

AHHOTanus padoyei NpOrpaMMspl AUCHUILIMHBI
«JJIeKTHBHbIE THCHHILUIMHBI 0 pu3nyeckoii KyabType u cnopty» (51.0.02.03)
1. Heap aucHMILIMHBI — (QopMupoBaHue (DU3UIECKON KYIBTYphl JIMYHOCTH W CIIOCOOHOCTH
HaMpaBJIEHHOTO HCIIOJIb30BaHMsI Pa3HOOOPA3HBIX CPEACTB (PU3UUECKOM KyIbTYPHI U CIIOPTA, TYpU3Ma
JUIL COXPAHEHHs] U YKPEIUIEHUsl 3/I0pOBbS, MCUXO(PU3NYECKOW MOATOTOBKH U CaMOIMOATOTOBKH K
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Oyayiel npodeccuoHaIbHON AEATENbHOCTH, IIOTYYEHUU HaBbIKa B OJHOM M3 BBIOpPAaHHBIX BHJIOB
CHopTa.

2. B pe3yabTare usydeHus JUCHUIJIMHBI 00YYAKOUIHICS T0JIKEH:

Obaaoamye clenyomMUA KOMIETEHIMSIMU U HHAUKATOPaAMH UX JOCTH)KCHHUS:

VK-7.1, VK-7.2, VK-7.3, VK-1.4

3nams:

- HAyYHO-TIPAKTUYECKUE OCHOBBI (PU3MUECKOM KyJIbTYpBI U 310pOBOro 00pa3a *KHU3HH;

- BIHUSHHE O3/0POBUTEIBHBIX CHUCTEM (U3NUYECKOTO BOCHHUTAHUS HA YKpPEIUIGHHWE 3I0POBbBS,
poUIAKTUKY ITPO(ECCHOHAIBHBIX 3a00J1€BaHUN U BPEAHBIX IPUBBIYCK;

- crI0cOOBI KOHTPOJIS M OLIEHKH (PU3UYECKOTO Pa3BUTHS U (PU3NYECKOM MTOATOTOBICHHOCTH;

- IpaBWJIa U CIHOCOObl IUIAHUPOBAHUS HHIMBUAYAJIbHBIX 3aHATHH pasIMyHON LieneBOoi
HaIPaBJIEHHOCTH;

- cnoptuBHbIe Tpaguuun MXTU-PXTY um. [I.1. Menaeneena.

Ymemo:

- TOJJIEP)KUBaTh JOJDKHBIM ypOBEHb (M3UYECKOM MOArOTOBIEHHOCTH Uil OOecreueHUs
MOJTHOLIEHHOH COIMAIbHON U MPO(ECCUOHATLHON 1EATEIbHOCTH;

- MICII0JIb30BaTh OCHOBBI (PM3MYECKOI KYJIBTYpHI 11 OCO3HAHHOI'O BBIOOPA 3/J0pOBbecOEperaroInx
TEXHOJIOTUH C Yy4eTOM BHENIHMX W BHYTPEHHUX YCJIOBUH peanu3aluu MpodecCHoHAIbHON
JESTEIbHOCTH;

- CAMOCTOSITEJIEHO 3aHUMAThCs (PU3NYECKON KYIbTYPOI U CLIOPTOM;

- OCYILIECTBIISITH CAMOKOHTPOJIb 332 COCTOSIHUEM CBOET0 OpraHu3Ma M COOII01aTh ITPaBUiIa TUTUEHBI U
TEXHUKU 0€30ITaCHOCTH;

- BBINOJIHATh MHAMBUAYAJILHO 110100paHHBIE KOMIUIEKCH 0 (hPU3MUYECKON KYIbTYpE U Pa3IUYHBIM
BUJIaM CIIOPTa;

- OCYIIECTBJIATH TBOPYECKOE COTPYIHUYECTBO B KOJUJIEKTUBHBIX (opMax 3aHATUN (U3NYECKOil
KYJIbTYpPOH U CIIOPTOM;

- BBIMOJIHATh IPUEMBI 3aIUTHI 1 CAaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKHU.

Braoemy:

- CPEJCTBAMU M METOJaMH YKPEIUIEHUS 37J0POBbs, PU3NUECKOr0 CaMOCOBEPIIEHCTBOBAHUS;

- IOJKHBIM YPOBHEM (DU3UYECKOM MOATOTOBICHHOCTH, AJ1 00€CTIeueHUs TOTHOIEHHOM COIMaTbHOM
U Ipo(eCCUOHANBHOM JeITeNbHOCTH;

- TEXHUYECKUMHU U TaKTUYECKMMH HaBbIKaMU B OJTHOM U3 BHJIOB CIIOPTA;

- CTIOJIB30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTUYECKOH 1€ATEIbHOCTH U MIOBCEIHEBHON
KU3ZHU

3 Kpartkoe conep:kanue JMCIHIIIHHBI

Pazoen 1. OCHOBBI TIOCTPOEHHS O3/10pPOBUTEIBHON TPEHUPOBKHU. TeopeTndyecko-MeTondYecKue
OCHOBBI (pU3MYECKO KylIbTyphl U criopTa. CoziepkaTeabHble OCHOBBI 030pOBUTENBHON (hr3nueckon
KyJlbTypbl U criopta. OCHOBHBIE HAIIPaBJICHUS: 03/10POBUTEIBHO-PEKPEATUBHOE, 03/I0POBUTEIIBHO-
peadmInTalMOHHOE, CHOPTHUBHO-peabMIINTAIIMOHHOE, TMTMEHUYECKOE. [ToBerIEHME
(YHKIIMOHAJIBHOTO COCTOSIHMSI OpraHu3Ma M (U3WYECKOM MOJArOTOBIEHHOCTH. Crnioco0sl
pernamMeHTanuu Harpys3ku: OU3KyJIbTypHO-0310POBUTEIbHBIE METOAUKUA M CUCTEMBI. OCHOBHBIE
¢da3bl  0310pOBUTENBHON  TpeHUpOBKH. OlleHKa COCTOSHUS  370pOBbs M (pusmueckoi
MOJIFOTOBJICHHOCTU 3aHUMAOIUXC (PU3HUECKON KyJIbTypoi U crnopToM. DyHKIIMOHAIBHBIE TPOObI
(UCC, A, KEJI u T.11.).

Pasoen 2. JIpuratenbHble BO3MOKHOCTH YelloBeka — BocriuTanue gpusndeckux kauects. BOCK I'TO.
Meroanka opranuzanuu u poeaeHus BuaoB ucnbitanuii [ TO. Cuctema B3aumoielicTBUsI B cepe
¢du3nyeckoil KynpTypsl U cropTa. Bocnutanue ¢usnyeckux KauecTB, 0Oydaromuxcs (OTAeNbHbIE
Ka4eCTBEHHBIC CTOPOHBI IBUTATEIHHBIX BO3MOYKHOCTEH YeIOBEKa).

Paszoen 3. Meronuka opraHu3alid U NMPOBEJCHUS CIIOPTUBHBIX COPEBHOBAHHMNA M (U3KYIBTYPHO-
MacCOBBIX MEPOIPHUATHI. XapaKTepUCTHKA CIIOPTUBHBIX COPEBHOBAHUM U (PU3KYIBTYPHO-MAaCCOBBIX
MeponpusTHii. CHOPTUBHBIE COPEBHOBAHUS, IPOBOJUMBIE 1O OOLIETIPUHATHIM IpaBuiaM. EnuHbIi
KaJIeHJAApHBIM TUIaH (QU3KYJIBTYPHBIX M CHOPTUBHBIX MeponpusaTuil). OpraHuzanus CIOPTUBHBIX
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Meponpustaii. Onumnuiickas xapTus. dDenepayibHble (ClENHATBbHBIC, HAIIMOHAIBHBIE) 3aKOHBI
criopre. Knaccudukanusi CiopTHBHBIX cOpeBHOBaHMii. HpaBCcTBeHHBIE OTHOIIEHHS B criopte. Fair
Play («HectHas urpa») — Kak OCHOBA 3THYHOT'O MOBEJCHUS B criopre. KoaeKe CrIOPTUBHOM STHKH.
[Mpodpunaktuka nHapymenuit cnoptuBHoil »tuku. BAJIA. Komeke BAJIA. MexayHaponHas

KOHBCHIHUA O 6opb6e C IOIIMHI'OM B CIIOPTC.

4 O0beM yueOHOH TUCHUIINHBI

B Cemectp
Bun yae6HO# paboThI aKazeMm. 1 2 3 4
Jacax
OO01mast TpyA0€MKOCTh TUCIUTLIHNHBI TI0 328 56 92 90 90
y4eOHOMY TUIaHY
KonTtakTHas pa6oTa — ayIUTOPHbIE 192 32 64 64 32
3aHATHSA
B TOM 4ucJje B popMe NpaKkTHYECKOi 32 - - 32 -
MOJATOTOBKH
[Ipakruyeckue 3ansatus (I13) 192 32 64 64 32
8 MOM uuce 8 popme NPAKmu4ecKoll 32 - - 32 -
1n0020MOBKU
Camocrontesnnnas padora (CP) 136 24 28 26 58
KoHTakTHas camocTosTeNbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamocTosTenbHOE U3YUYECHHE Pa3/IeioB 135,2 23,8 27,8 25,8 57,8
JTUCIUTLTAHBI
Bua UTOroBOro KOHTPOJIA: 3auer 3a4er 3a4yer 3a4yer 3a4yer
3a4eT / 3K3aMeH
B actp CemecTtp

Bun yuebnoit pabotsl qacax | | 11 v
OO0mmas TpyT10eMKOCTh TUCIUTUTHHBI TI0 246 42 69 67,5 67,5
y4eOHOMY IJIaHy
KonrakTHas padora — ayiuTopHbIe 144 24 48 48 24
3aHATHSA
B TOM 4HcJe B popMe NpPaKTHYECKOi 24 - - 24 -
NMO/ITOTOBKH
[IpaxTuueckue 3ansatus (I113) 144 24 48 48 24
8 mom yucie 8 hopme nPaKmuueckoul 24 - - 24 -
Nn0020MOBKU
CamocroniTtesnHas pa6ora (CP) 102 18 21 19,5 43,5
KonTakTHas camocrositensHas paboTa 0,6 0,15 0,15 0,15 0,15
CamocTrosiTenbHOE U3YUECHHE Pa3/IesioB 101,4 17,85 20,85 19,35 43,35
JTUCITUTUTAHBI
Buja nToroBoro KOHTpoOJIs: 3a4yeT 3a4yeT 3auer 3auer 3auer
3a4yer

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUNIMHBI
«be3onacHocTh xku3nenesreabHocTH» (51.0.02.05)

1. Hean aucuMIuInHbI - GopMHUpOBaHUE MPOHECCUOHATHFHON KYIBTYPBI 0€30MaCHOCTH, IO KOTOPOH
MOHNMAETCS TOTOBHOCTh M CHOCOOHOCTh JIMYHOCTH HCHOJB30BaTh B MpodeccHOHANTBHON
NESATETPHOCTH TMPUOOPETEHHYI0 COBOKYIMHOCTh 3HAHWA, YMEHHH W HABBIKOB I OOecreueHus
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6e3omacHocTH B chepe npodhecCHOHATBHON eATeIbHOCTH, XapaKTepa MBILIUICHUS U IIEHHOCTHBIX
OpHEHTAINH, IPU KOTOPBIX BOIIPOCHI OE30MAaCHOCTH PACCMATPUBAIOTCS B KAYECTBE IPUOPHUTETA.
OCHOBHBIMU 33/1a4aMU JUCLUIUINHBI SABJISIFOTCS:

* MpHOOpETeHHE TMOHUMAHUS MPOOJIEeM YCTOWYMBOTO PA3BUTUS M PHUCKOB, CBSI3aHHBIX C
NEeATEIbHOCTBIO YEJIOBEKA;

* OBJIAJICHUE MpPUEMAMM pallMOHAIM3ALUN >KU3HEIEATEIbHOCTH, OpPUEHTHUPOBAHHBIMU Ha
CHIDKEHUS aHTPOIOTEHHOTO BO3JICHCTBUS HAa NMPUPOAHYIO cpely U obecrieueHue Oe30MacHOCTU
JIMYHOCTHU U OOILIECTBA;

* popMupoBanue:

- KyJIbTYpbl 0€30aCHOCTH, IKOJIOTHYECKOTO CO3HAHUS U PHUCK-OPUEHTHPOBAHHOTO MBIIUICHUS, TIPU
KOTOPOM BOIPOCHI O€30MMACHOCTH U COXPaHEHUs OKPY>KAIOIIEH Cpeibl pacCMaTPUBAIOTCS B KAUeCTBE
BAXHEHIINX NPUOPUTETOB KUZHEAEATEIILHOCTH YEIIOBEKA;
- KyJIbTYpbI IpopeccuoHaIbHON 0€30MaCHOCTH, CIOCOOHOCTEH ISl MACHTU(DUIIMKAIIMY OTIACHOCTH U
OLIEHUBAHMS PHCKOB B chepe cBoei MpohecCHOHAIBHON A TeIbHOCTH;
- TOTOBHOCTM NpPHUMEHEHHUs MNPOPECCUOHAIbHBIX 3HAHUM /i MHUHUMHU3ALHUA HETaTUBHBIX
HKOJIOTUYECKUX IMOCIEICTBUH, oOecrieueHnss O€30MacHOCTH U yIy4IIeHHs YCIOBHM Tpynaa B cdepe
CBOEH MpodeccnoHaNbHOMN 1eATEeNbHOCTH;

- CIIOCOOHOCTEW K OLIEHKE BKJIaJa CBOCH NMPEIMETHOH O0IacTH B PELICHHE SKOJIOTUYECKUX
npo0iieM u IpobsieM 6€30MMacHOCTH.
2. B pe3yabTare 0CBOCHUS AUCHUILINHBI CTYICHT /10JI7KeH::
Obnadamye cnenymUMA KOMIETSHIIMSIMU U HHINKATOPAMH UX JOCTH)KCHUS:
YK-8.1, YK-8.2, YK-8.3.
3namu:
- OCHOBHBIE TEXHOC(EPHBIC OMTACHOCTH, UX CBOWMCTBA M XapaKTEPUCTHKH;
- XapakTep BO3JCHCTBHS BPEIHBIX U OMACHBIX ()aKTOPOB HA YEJIOBEKa U MPUPOAHYIO CPEIly, METOIbI
3alIUTHI OT HUX MIPUMEHHUTEIBHO K cepe cBoer mpohecCHOHATLHON AEATEIIbHOCTH
Ymemn:
- UACHTU(HUIMPOBATH OCHOBHBIE OTIACHOCTH CPE/IbI OOUTAHHS YEIIOBEKa,
- OLIEHUBATh PUCK UX pealu3aliy, BBIOUPATh METOMbI 3alIUThl OT OMACHOCTEH MPUMEHUTEIBHO K
chepe cBoeil podecCHOHATILHON JIEATETbHOCTH U CIIOCOOBI 00ecTieueHns] KOM(POPTHBIX YCITOBUMN
KHU3HEIEATEIIBHOCTH
Braoemy:
- 3aKOHO/IaTeJIbHBIMU U MPAaBOBBIMU aKTaMH B 00JIaCTH O€30MacHOCTU M OXPaHbl OKPY)KaroLIei
cpenbl, TpeOOoBaHUSIMH K O€30IIaCHOCTH TEXHUYECKUX PErjlaMeHTOB B cdepe mpodeccruoHanbHOI
NESITENIBHOCTH;
- croco0amMu U TEXHOJIOTHSIMU 3aIIUThI B UpE3BbIUAHHBIX CUTYaIUsX;
-IOHATUHHO-TEPMUHOJIOTMYECKUM alapaToM B 00JacTu 6€30MacHOCTH;
- HaBbIKAMM palMOHAIU3ALMU TMPO(PECCHOHAIBHON JAESITEIbHOCTH C LEIbl0 0OecreyeHus
0€30MaCHOCTH U 3aIUThl OKPYKAIOIEeH Cpeibl.
3. Kparkoe coaep:kanue JUCHUIIUHBI.
1. Beenenue B 6e3omacHocTh. OCHOBHBIE MOHATUS U ompezaeneHus. be3onacHOCTh M ycToW4YMBOE
pa3BUTHE.
2. Yenosek u TexHocdepa. CTpykTypa TeXHOC(HEpPDI U €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOe COCTOSIHUE TeXHOC(hEephl U TeXHOCHEPHOM 0€30MMacHOCTH.
3. Unentudukanus 1 Bo3aeiicTBUE HA YETIOBEKA BPEIHBIX U OMACHBIX (DAKTOPOB CpeJibl OOUTAHUS.
Knaccudukanus HeraTuBHbIX (PAKTOPOB Cpelbl OOMTaHUS 4YelloBeKa. XUMHYECKHE HEraTHBHbIC
¢dakTopsl (BpeqHble BemiecTBa). MexaHHYeCKHe M aKyCTUYecKHe KojeOaHHs, BHOpalus U ILIyM.
ONEeKTpOMarHuTHeIE W3IydeHHs W noyid. MoHusupyroomue u3JIydeHue. OJIEKTPUYECKHH TOK.
Omnacuele Mexanudeckue akropsl. Ilporeccel ropeHus M MOXKapOB3PHIBO-OMACHBIE CBOWMCTBA
BelIeCTB U MaTepuaioB. CTaTUUECKOE 3JIEKTPUUECTBO.
4. 3ammura yenmoBeKa M Cpeabl OOMTAaHUS OT BPEIHBIX M ONACHBIX (PAKTOPOB MPUPOIHOTO,
AHTPOIIOT€HHOT'0 U TEXHOTEHHOTO MPOUCXOKICHHUSL.
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OcCHOBHBIE MTPUHIIMIIBI 3AIUTHL. 3alIUTa OT XUMHUYECKHUX U OMOJIOTUYECKUX HETaTUBHBIX (DaKTOPOB.
3ammra OT PHEPreTHUeCKuX BO3JeHCTBHH M (usnueckux mnoseil. ObecneueHne Oe30MacHOCTH
cUCTeM, pabdoTaloluX MO/ 1aBJIeHeM. be3onacHOCTh 3KCITyaTaluy TpyOOpOBOIOB B XUMHUECKOH
MIPOMBILIIICHHOCTH. be3omacHast skciutyaTaius KOMIpeccopoB. AHAIU3 U OLEHUBAHUE TEXHOTEHHBIX
Y IPUPOJHBIX PUCKOB.

5. ObecrnieueHne KOMGOPTHBIX YCIOBUW JJsi JKU3HH W JEATCIBHOCTH dYeloBeka. [loHsTue
KOM(OPTHBIX WM ONTHUMAJIBHBIX YCIOBUH. MukpokiumaT nomMenienuii. OcBelieHre U CBETOBas
cpena B IOMEILLCHUH.

6. Ilcuxodusnonoruueckrue U IproHOMHUIECKHE OCHOBBI 0€30I1aCHOCTH.

[Tcuxudeckne mporecchl, CBOWCTBA U COCTOSIHUS, BIUSIONIME HAa OE30MaCHOCTh. BUabI U ycIoBuUs
TPYJIOBOM AESITENbHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30I1aCHOCTH.

7. Upe3BbIUaHbIE CUTYallUH U METO/IbI 3a1IUThI B YCIOBUAX WX PEATU3ALINU.

O6mme ceeaenust o UC. [Toxkap u B3pbIB. ABapuu Ha XUMHUYECKU OMACHBIX 00BEKTaX.
Paguanmonnsie aBapuu. [Ipubopbl paguanmoOHHON, XUMHUYECKOW pPa3BEAKH U JO3MMETPHUIECCKOTO
KOHTpOJIsl. Upe3BblUaliHbIE CUTyallud BOEHHOIO BPEMEHHM. 3alllUTa HACEJICHUs B YPE3BbIYANMHBIX
CUTYaIUsX. Y CTOWYMBOCTh (PYHKIIMOHUPOBAHUS 00BEKTOB IKOHOMUKH B UPE3BBIYANHBIX CUTYAIIUSX.
8. YrpaBneHue 0€30MaCHOCTHIO KU3HEACSITEIbHOCTH.

3aKkoHONATENbHBIE W HOPMATHBHBIE  IIPAaBOBBIE  OCHOBBI  YIPABJICHUS  0€30MAaCHOCTHIO
KHU3HEICATeIbHOCTH. DKOHOMHYECKHE OCHOBBI yIIpaBieHus 0e30nacHoCcThi0. CTpaxoBaHUE PUCKOB.
lNocynapcTBeHHOE ynpaBieHuEe 6€301MaCHOCTHIO.

4. O0beM y4eOHOI JUCIMIIIHHBI

N O0beM TUCHUTIJIMHBI
Bup yueOHoii padoThl
3E Axkaa. 4. | AcrTp.u.

Oo01asi TPYA10€MKOCTh TUCIHILTHHBI 2 12 54
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 1,33 48 36
Jlexmuu 0,89 32 24
JlabopaTopHbie pabOThI 0,44 16 12
CamocTosiTeJbHasi padoTa 0,67 24 18
CamocTosiTebHOE U3YUYEHHE PA3/IeTIOB TUCITUILIMHBI 0,67 24 18
Buja koHTpOJS:
Bua HTOroBOro KOHTpPOJIst: 3auyeT ¢ OLEHKOI

AHHOTAaNUs padoyeil MPoOrpaMMbl U CHUNIHHBI
«ConmajbHO-TICHX0J0THYECKHe OCHOBBI pa3BuTus JuaHocT» (51.0.02.06)
1.Heas aucuunauHbl — (HOPMUPOBAHUE COLUATBLHO OTBETCTBEHHOM JUYHOCTH, CIOCOOHON K
CaMOOpraHu3allid U Pa3BUTHIO, YMEIOIIEW BBICTpaWBaTh W PEATH30BBIBATH CBOIO KU3HEHHYIO
CTPATETHIO, CIIOCOOHOM YIPaBISITH CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX PEATHSIX, B YCIOBUIX
HEMpPEepBIBHOTO  00pa3oBaHUs, YMEIOUIEH OCYIIECTBISATh COIHUANbHOE B3aUMOJCWUCTBHE U
peann30BbIBATh CBOIO POJIb B KOMAHJIE.
2.B pe3yabTaTe H3y4eHUs! AUCHUILIMHBI 00yYAIOLIUICA T0KEH
OO6anath CIeAYIONMMI KOMIICTCHIUSMA U MHAUKATOPAMH UX JIOCTHIKCHUS:
YK-3.1; YK-3.2; VK-3.3, YK-9.1; YK-9.2; YK-9.3.
3namso:
— CYIIHOCTH MpoOJeM OpraHU3allid U CaMOOPTaHM3AIMHM JIMYHOCTH, €€ MOBEACHHS B TPyNIe B
YCIIOBUSX COBPEMEHHOTO 00IIeCTBA U HEMPEPHIBHOTO 0OPA30BAHMUS;
— METOJbl CaMOOPTaHW3allMU U PAa3BUTUS JIMYHOCTH, BBICTPAWBAHUS U PEAHU3AIlUN TPACKTOPUHU
CaMOpa3BUTHs, BBIPAOOTKM IICJICTIONIATaHUS W  MOTHBAIMOHHBIX  YCTAaHOBOK, Pa3BHUTHSA
KOMMYHHUKATUBHBIX CIIOCOOHOCTEH U MOBEACHHS B TPYIIIIE;
— OOIIYI0 KOHIIEMIUIO TEXHOJOTHH OpTraHW3allii BPEMEHH W TIOBBIMICHUS 3PPEKTUBHOCTH €ro
UCIOJIb30BAHUS;
— METOAWKH W3YYCHHUS COIHAIBHO-TICHXOJIOTHUSCKUX SBJICHWH B cdepe YIpaBIeHHS U
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CaMOYIPaBJICHUS TUYHOCTH, TPYIIIbI, OPraHU3alliH.

Ymemo:

— IJJAHUPOBATH U PEUIaTh 33J]a4d JIMYHOCTHOTO U MPO(ECCHOHATBHOTO Pa3BUTHS;

— aHaJIM3UPOBATh CBOM BO3MOXHOCTU M OTPAHUYEHMUS, UCIOIb30BaTh METO/Ibl CAMOIUATHOCTUKH,

CaMOIO3HAHUS, CAMOPETYJISIMHA U CAMOBOCIIUTAHUS;

— yCTaHaBIMBAaTh C KoJJleraMH (OAHOTPYNIIHUKAMU) OTHOILIEHUS, XapaKTepU3YIOLIUEecs

3¢ (HEeKTHBHBIM YPOBHEM OOIICHUS;

— TBOPYECKU MPUMEHSTH B PEILICHUHU TPAKTUUECKUX 3a7]a4 UHCTP YMEHTBI TEXHOJIOTUH OpraHu3aluu

BPEMEHH U MOBBIIIEHUS 3()()EKTUBHOCTH €r0 UCTIOIH30BAHHUS.

Bnaodemu:

— COIMAJIBHBIMU U TICUXOJIOTMYECKHMMH TEXHOJOTMSAMU CAMOOPTaHHU3AMKA M Pa3BUTHS JHMYHOCTH,

BBICTPAUBaHUs U pealn3alii TPAaeKTOPUU CaMOPa3BUTHS;

— MHCTPYMEHTAMHU ONTHMHU3ALUHN MCIOIb30BaHUS BPEMEHH, HABBIKAMH IUIAHUPOBAHUS JIUYHOTO H

y4eOHOr0 BpeMEHH, HaBbIKaMU caM000pa30BaHus;

— TEOPEeTHYECKUMH M MPAKTUYCCKMMU HAaBBIKAMH  TPENYNPESKICHUS W pa3pelicHHs

BHYTPUJIMYHOCTHBIX U IPYTNIOBBIX KOH(INKTOB;

— CI0cO0aMy MOTHBAIMH WICHOB KOJIJICKTHBA K JMYHOCTHOMY U IPO(ECCHOHATBHOMY Pa3BHUTHIO;

— COCOOHOCTSIMU K KOHCTPYKTUBHOMY OOIIIEHUIO B KOMaHJie, peIEeKCUU CBOErO MOBEACHUs U

JTUIEPCKUMHU Ka4eCTBAMH,

3.Kparkoe cogep:kanue AU CUUIITAHBI

Paszoen 1. Obwecmeso: Hosbie ycnosus u haxmopsl pazgumusi IUYHOCIU

1.1. CoBpemeHHOE OOIIECTBO B YCIOBHX INI00ANU3aluy U MHPOPMATU3AIIH.

1.2. ConmanbHbIe POIIECCHI

1.3. UHCTUTYTHI cOlMANU3aluy TUYHOCTH

1.4. UnctutyT oOpasoBaHust

1.5. ConnanbHas 3HaUUMOCTH TIpodeccuu.

1.6. «Mos npodeccusi B COBPEMEHHOM POCCHIICKOM OOIIECTBE»

Pasoen 2. Jluunocms. CoyuanvHvle u ncuxoio2udeckue mexHoi02uu Camoopeanu3ayuy u

camopaszeumus

2.1. Tlcuxomorus TMYHOCTH

2.2. Ctpareruu pa3BUTUS U CAMOPa3BUTHSI TMUHOCTH

2.3. Camoopranm3anys 1 caMopearn3ais JMIHOCTH

2.4. JINYHOCTH B CUCTEME HETIPEPhIBHOTO 00pa30BaHUs

2.5. llenenonaranue B JMYHOCTHOM W TpodecCHoHaIbHOM paszputud. [Ipaktukym «llocTtpoeHue
KapbepbD».

Pasoen 3. I'pynna. CoyuanvHvle u ncuxonocuyecKue mexHONO2UU 2PYNnoeo2o No8eoeHus U

udepcmeda

3.1. Komnektus u ero popmuposanue. [lpaktukym «lIcuxomnorust oOmeHns»

3.2. Ctunu pykoBozcTBa u nuaepcta. [lpaktukym «KomannoobpaszoBanue. JIugepcTBo»

3.3. [Ipaktukym «YmpaBiieHue KOHQ)IUKTHBIMUA CUTYallUsIMU B KOJUIEKTHUBE)

3.4. Ilpaktukym «MOTHBBI TUYHOCTHOT'O POCTa»

3.5. ConmanpHO-TICHXOJIOTHYECKOe ~ OOecrieueHne  YInpaBleHHS  KOJUIGKTHBOM. lIpakTukym
«MckyccTBO ynpaBisiTh co00i»

OO0r1ee KOJIMUECTBO Pa3AeiioB 3.

4.00beM yueOHOii 11 CUMIJIMHBI

. O0BeM TUCHUIIINHEBI
Bup y4yedHoii padoTsl

3E Akaa. 4. | AcTp.4.
O01masi TPYA0eMKOCTh U CIUIIIHHbI 1 36 27
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHSL: 0,88 32 24
Jlexun 0,44 16 12
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[IpakTHueckue 3aHsATHS 0,44 16 12
CamocTosiTeJIbHasi padoTa 0,12 4 3
CamocTosiTebHOE U3YUYCHHE Pa3/IeJIOB JUCIUILIMHbI 0,12 4 3
Buja KoHTpOJISI:

Buj1 H”TOroBOro KOHTPOJIS: 3auer

Anpo. EcrecTBeHHO-HAaY4YHBIH 010K
AHHOTanuA padoyei NPOrpaMmMbl JTUCUUILIMHBI
«Maremaruka» (b1.0.03.01)
1.1lesab THCHUTIMHBI - GOPMHUPOBAHUE Y CTYAEHTOB CUCTEMbI OCHOBHBIX MOHATHH, UCIIOJIB3YEMbIX
JUIS IOCTPOEHNUS BXKHEUIINX MAaTEMATUYECKUX MOJIETIEN U MaTEMaTHYECKUX METOJ0B Il OTIUCAHUS
Pa3IMYHBIX XMMHKO-TEXHOJIOTMYECKHUX IIPOLIECCOB.
2. B pesyabTare n3y4eHust AMCUMILIMHBI 00y4AIOLIUICH JOJIKEH:
Obnadamy cleAyOIMMU KOMIIETEHIIMAMU U MHIUKATOPaMU UX JIOCTHKEHUS:
OIIK-2.1, OIIK-2.2, OIIK-2.3.
3namy:
- OCHOBBI (] PepeHInaTbHOTO U HHTETPATBHOTO HCYHCICHUS, T (HEepeHIINAIBHBIX YpaBHEHHH
- MaTeMaTU4YECKHE TEOPUN U METOBL, JIEXKAIINE B OCHOBE IIOCTPOCHUSI MAaTEMaTHUECKUX MOJEIIEH;
- OCHOBBI IPUMEHEHUSI MaTEMaTUUECKUX MOJIEJIENH U METO/IOB.
Ymemy:
- BBIOMpPATh MaTEMATUYECKUE METO/IbI, IPUTOHBIE JJIs PEILICHUSI KOHKPETHOM 3aj1auu;
- UCTOJIb30BaTh MaTEMATUUECKHUE IIOHATHUS, METOIbI U MOJIEIH AJIs1 ONIMCAHUS PA3IMUHBIX IIPOLIECCOB;
- BBISIBJISITh MAaTEMATUYECKNE 3aKOHOMEPHOCTH, JIEJKAIINE B OCHOBE KOHKPETHBIX MPOLIECCOB;
- HCIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTUYECKONH 00PaOOTKU JAHHBIX;
- IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUIIIIMHAPHOM YPOBHE.
Braoemy:
- OCHOBaMH (YHIAMEHTAIBHBIX MAaTEMaTHYECKHMX TEOPHA W HABBIKAMH HCIIOJIb30BAHUS
MaTEMaTHUYECKOT0 arrapara;
- METOJIAMH CTaTUCTHYECKOH 00paboTKH HHpOpMALIUH.
3. Kparkoe coaep:kanue THCHHUIIIHHBI
1 CEMECTP
Beenenue. IIpenver u meronsl mareMatuku. OnucaHue OCHOBHBIX pas3fenioB Kypca. CTpykTypa
Kypca U MpaBujia PpEUTUHIOBOW CHUCTEMBI.
Paznes 1. DnemMeHTsI ajredpsbl.
UucnoBsle MHOXeECTBa, KoMIUIeKcHbIe uncna. Onpenenutenu |l u 1l mopsakos. BekTopsl: 0cCHOBHBIE
MOHATHSI, CKAJSIPHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BENEHUS BEKTOPOB. AHAJIUTHYECKAs
reoMeTpus: mpsiMasi Ha IUIOCKOCTH, KpuBble |l mopsaka. Matpuubl: 1eHCTBUS HajJ MaTpHUIaMH,
IpUBEJICHUE K CTyMeHyaToMy Buay u Buay I'aycca. Panr marpunsl. O6patHas marpuna. Teopema
Kponekepa-Kanemmu. Pemenue cuctem nuMHEWHBIX anreOpanueckux ypaBHEeHUH. CoOOCTBEHHbIE
qucia u BeKTopsl. KBagpatuunsie popMsl.
Paznen 2. ®yuknus ogHoi nepemenHoii. Ilpeaen pynkuun. HempepbIlBHOCTH (PyHKIIHM.
Oynkiusa. CrnocoObl 3amaHus QyHKIUH. DieMmeHTapHble ¢yHKuuu. [Ipenen ¢yHKuMHM B TOUKe.
Opnocroponnue npexaensl. [Ipeaensl Ha OeckoHedyHOCTH. beckoHeyHO Masble U OECKOHEYHO
Oonplive (QYHKIUM, UX CBOWCTBA M B3auMOCBA3b. OCHOBHBIE TeOpeMbl O mpenenax. [lepBeii u
BTOpOI1 3aMeyarenbHble npezensl. HenpepbIBHOCTh GyHKIMH B TOUKE U HA MpoMexxyTke. CBoMCTBa
(byHKIMH, HEPEPBIBHBIX Ha oTpe3KaX. Touku pa3pbiBa QYHKIMH U UX KIACCUPHUKALIHSL.
Paszpnen 3. lu¢pdepenunanbHoe HCHUCTEeHHE PYHKIIUM OHOH ITepeMEeHHOM.
[IpousBoaHas QyHKIUM, €€ TEOMETPUUECKUN U MEXaHHUUECKUI CMBICI. YpaBHEHUs KacaTeJIbHOU U
HOpMaJu. [TpaBuna nuddepeHIpoBaHus. Ta6muia OCHOBHBIX MIPOU3BO/IHBIX.
HuddepenurpyemMocTs (QyHKIUHM: ONpeAesieHHe, TEOpeMbl O CBSI3M HENPEPhIBHOCTH U
muddepeHIpyeMocTH (QYHKIMU U C CyLIeCTBOBaHMEM Mpou3BoaHON. [(uddepennman pynkumn:
ompeneneHue,  cBoiictBa.  [lpomsBognas  cinoxHOil — QyHKiuM.  OCHOBHBIE  TEOPEMBI
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muddepennmanbaoro ucunciaenus: Poms, Jlarpanmxka, Kommu. IlpaBunmo Jlomurans (packpeitue
HeornpeneneHHocTei). [Ipon3BoaHbIe BBICHIMX MOPAIKOB. MOHOTOHHOCTD ()YHKLIMU: ONpEeIICHUE,
HEOOXOAUMBIE M JOCTATOYHBIE YCIIOBHS. DKCTpeMyM (YHKLIMHU: OIpelesieHHue, HEOOXOIUuMble U
JIOCTaTOYHBbIE YCIOBHSA. BBIMYKIOCTh, BOTHYTOCTH M TOYKHM Ieperuda rpaduka (yHKIHU:
OIlpe/ieJIeHUsl, HeoOXOAMMBbIE M JOCTaTOYHBbIE YCIOBUS HX cyuiectBoBaHus. OOmias cxema
uccie1oBaHus (PyHKIHA, TOCTPOCHHUE X TPAPHUKOB.
Pasznen 4. UnTerpajbHoe ucumncjieHne GyHKIUM OJHOM MepeMeHHOM.
[TepBooOpasznast ¢gyHknms. HeompeneneHHbII WMHTETpall W €ro CBoicTBa. TaOimila OCHOBHBIX
MHTErpajoB. MeTo/ibl UHTErPUPOBAHUS: HEMOCPEACTBEHHOE HHTETPUPOBAHUE, METO/ TOACTaHOBKH,
MHTErPUPOBAHUE I10 YaCTSIM, MHTETPUPOBAHUE PALIMOHAIBHBIX ApOOEH, HUHTErPUPOBAHNE HEKOTOPBIX
UppallMOHANIBHBIX M TPUrOHOMETpHuecKuX  (yHkuuil. OmnpeneneHHbId  UHTErpan,  €ero
F€OMETPUYECKUN CMBICH, €ro cBoMcTBa. Teopema o cpeaHeM 3HaueHuu. Popmyna HprotoHa-
JleiiOHuna. 3amMeHa NepeMEHHOW M HMHTErpUPOBAHME IO YaCTSIM B ONPEACICHHOM HHTErpase.
Brruucnienue 1iomanen miockux (Guryp u 00beMOB Tell BpAIlEHHs C MOMOIIBIO OMPEIeTIEHHOTO
uHTerpaia. HecoOcTBeHHBIE MHTETpaJIbl: ONPEIEIECHNUs, CBOMNCTBA, METO bl BHIYHCIICHUS.

2 CEMECTP
Paspnen 5. {u¢pepenunanbHoe ucuuciaeHne PyHKIU HECKOJIbKUX NepeMEHHbIX.
@yHKIMM JByX U OoJjiee NEpPEMEHHBIX: ONpeleleHrue, o0JacTb OHpeleneHus, 00JacTh
CYIIECTBOBAHHUS, T€OMETpUYECKasi UHTEPIIpeTaLHsl, JMHUU YPOBHS, U IOBEPXHOCTU ypoBHs. [Ipenen
¢bynkuun B Touke. YacTHhle TpoM3BOAHBIE (Ha mpuMepe (QYHKIUM JABYX IEPEMEHHBIX).
HuddepenunpyemMocts HyHKIMU: OIpeaeneHue, cBa3b AM(GPepeHInpyeMOCTH C HENPEPHIBHOCTHIO
U C CyIIECTBOBAaHMEM YaCTHBIX TNPOW3BOAHBIX. JlocTraTounble ycimoBus IudepeHIpyeMOCTH
byukun. Juddepenuupyemocts cnoxHoil (yHKuMM, monHas npousBoAHas. Juddepennuman
(GyHKIMU OBYX NEPEMEHHBIX, €r0 HHBAPUAHTHOCTb. J[uddepennupoBanne GyHKIMHA OJHON U ABYX
IIEPEMEHHBIX, 3a/laHHON HesBHO. YacTHble Mpou3BOAHbIE U TU(EepeHIHaIbl BHICIINX HOPSIKOB.
Teopema o0 paBeHCTBE CMEIIAHHBIX MPOW3BOAHBIX (I (YHKIMH JBYX IE€PEMEHHBIX).
AnanuTHueckuil npu3Hak nosiHoro audgepennuana. [lpousBoaHas 1o HanpaBICHUIO: OIPEEICHHE,
dbopmyna uist ee BeraucaeHus. [ paueHT 1 ero CBOHCTBa. DKCTPEMYMBI (DYHKIIUH ABYX IEPEMEHHBIX
orpeJiesieHusl, HeoOXOAUMOE U JIOCTaTOYHOE YCJIOBHUS CYILECTBOBAHHUS 3KCTpeMyMa. Y CIOBHBIN
AKCTPEMYM: OIpeesIeHNe, METObl HaX0XK/IEHUSI TOYEK YCIOBHOTO 3KCTpeMyMa (IpsIMON METOJ U
MeToa MHOXUTenel Jlarpanka). HanGosbiee 1 HauMeHblee 3HaueHus QyHKIIMU IBYX IepEMEHHBIX
B 3aMKHYTOM 00J1acTH.
Pa3nes 6. KpaTHble mHTErpasbl.
JIBOMHON HHTErpayl: ONIpelereHUue, IeOMETPUYECKUM CMBICI, CBOWCTBA. Teopema O cpeaHem
3HAYeHWU JIBOMHOTrO MHTerpaja. BblumciieHue JOBOWHOrO HWHTErpaja B JEKApTOBOM cHCTeMe
KoopauHaT. Berurcnenue 1BOMHOro UHTErpajia B MOJSPHON cucteMe KkoopauHat. aTerpan Diinepa
- [Iyaccona. IIpuosxeHust ABOMHOrO MHTErpaja: BhIYMCICHHE IIJIOMIAIN TUIOCKON 00acTu, o0beMa
HWIMHPUYECKOTO Tela, IJIOMAAN TMOBEPXHOCTH, MAcChl IUIACTUHKHU C 33JaHHOM IUIOTHOCTBIO,
KOOp/AMHAT LIEHTpa TSHKECTU IUIACTUHKHU. TpolHOW uHTerpam: ompeneneHue, (u3MYecKuil u
Tr€OMETPUYECKUN CMBICI, CBOMCTBA, TEOpeMa O CpEAHEM 3HAaYeHUM TPOMHOro MHTEerpaia.
Bbruuciienue TpoMHOro MHTErpaja B JEKapTOBOM CHUCTEME KOOpPAMHAT, B LMIMHIPUYECKHX U
chepuueckux koopauHarax. [IpunoxxeHnus TpoHOro MHTErpaia: BeIYMCIeHnE 00beMa, Macchl Tela
C 3aJIaHHOM TJIOTHOCTBIO, KOOPJMHAT IIEHTPA TSHKECTH Tela.
Pa3pnen 7. KpuBoJimHeiiHbIe M TOBEPXHOCTHbIEC HHTETPAJIbI.
KpuBonuHelHbplid HHTErpajl MO KOOpAMHATAM: OmNpeseNeHne, (U3NUYECKUH CMBICT, CBOMCTBA.
Brruncnenmne kpuBonnHenHoro nnrerpaia. ®opmyna 1ig BeuuciaeHus: paboThl PU NEepeMEIIeHUN
MaTepHabHONW TOYKU B CUJIOBOM I10JI€ BJIOJIb HEKOTOpOro myTH. @opmyna I'puHa 11 BEIYHUCICHUS
KPUBOJIMHEHHOTO HHTETpaia [0 3aMKHYTOMY KOHTYpY. He3aBucHUMOCTh KpUBOJIIMHEHHOTO HHTETpalia
OT MYTH HMHTETPUPOBAHMSA: HEOOXOJIMMOE M JOCTaTOYHOE YCIOBHE HE3aBHCHUMOCTH, KpPUTEpHii
He3zaBHcUMOCTH. [loTeHManbHOE mosie, MoTeHIHanbHas (YHKIUS U ee BbluMciIeHne. Beruncienue
KPUBOJMHEHHOTO UHTErpaa, He 3aBUCSILETo OT MyTH UHTerpupoBaHus. [loBepXHOCTHBIN HHTErpall:

49



onpenencHue, (HU3NISCKUNA CMBICI, BBIYMCICHHE B JICKAPTOBOW CHCTeMe KoopawHaT. Teopema
I'aycca-Octporpanckoro. @opmyna Ctokca.

3 CEMECTP
Paznen 8. ludgdepennnanbHble ypaBHeHHs IEPBOTo MOPsiAKA.
Juddepenunanbable ypaBHEHUS: OIpelesIeHUe, MOPAAOK, pPelleHue, TeopeMa CYIIECTBOBAHUSA U
eIMHCTBeHHOCTH pemieHus. 3amada Komm. /uddepenimanbiupie ypaBHEHUS C pa3AesSIOIMMUCS
nepeMeHHbIMU. OTHOPOJHbIE ypaBHEHHUS |-T0 nopsaka: onpeeneHue u MeTo peuienus. Jlnnelinsle
ypaBHEHHUs |-ro mopsinka: onpezeneHue U METOA pelleHusl. Y paBHEeHUs: bepHyu: onpeneneHue u
MmetoA pemeHus. uddepeHunanbable ypaBHeHUs B MONHBIX AuddepeHnnanax: onpeaeacHue U
MeToA pemieHus. HTerpupyromuil MHOKUTENb: OIPEIEICHUE, CBEICHUE K YPABHEHUIO B IIOJIHBIX
muddepeHnnanax ¢ NOMOIBIO HHTETPUPYIOIIET0 MHOKHUTEIS.
Pa3nen 9. luddepennunanbHbie ypaBHeHHs] BTOPOT0 NMOPS/AKA.
Juddepenunanbabie ypaBHEHUS BTOPOTo MOPSIKA, JOMYCKAoIe IOHMKeHUe nopsiaka. JInnelnsle
muddepeHIranbHbIe YPaBHEHUSI BTOPOTO TOPSIIKA: ONpeesieHHe, OJHOPOIHBIE U HEOJIHOPOIHBIC
nuHelHble ypaBHeHus. CBoiicTBa permeHuil. JluneliHas He3aBUCUMOCTh (PpyHKIuH. OnpenenuTenb
Bponckoro u ero cBoiictBa. TeopeMbl 0 CTPYKType OOIIMX PEHICHUH JTMHEWHBIX OJHOPOJHBIX U
JMHEWHBIX HEOJHOPOIHBIX TU(PepeHIINaIbHbIX YpaBHEHUH BTOpOro nopsjaka. dyHnameHrtanbHas
CHCTeMa PEIICHHUH JIMHEHHOTro oAHOpoaHOro aAuddepeHnnanbHOro ypaBHEHHS BTOPOTO TOPSIKA.
Jlunelinple opHOpoaHble AU depeHLnaNbHble YpPaBHEHUS BTOPOro IOpPsKa C HMOCTOSHHBIMU
kodpduimeHTaMu: MeTon Diiepa IS pENICHHs] ITHX YpaBHCHMHA. JIMHEHHBIE HEOTHOPOIHBIC
muddepeHranbHble  ypaBHEHUsS BTOPOrO IMOPSJIKa C MOCTOSHHBIMU Ko3((duLMEeHTaMu: MeTo[
11o100pa YaCTHOIO PEIIEHHs 3TOT0 YPaBHEHHS C MPaBOM YacThbi0 CHEIHAJIbHOTO BHUJA U METOJ
BapHallui IPOU3BOJIBHBIX MOCTOSHHBIX. JIMHelHbIe AuddepeHnnanbHble ypaBHEHUS N-T0 MOpsIKa:
CBOMCTBA pEILEHUN, TEOPEMBl O CTPYKType OOLIEro pemieHus. AJIrOpUTM NOCTPOEHHUS OOIIEro
pemieHust JIMHEHHOro AuddepeHHuaNbHOr0 ypaBHEHHS N-TO  MOpSJKa C  [OCTOSIHHBIMU
KO3 PHUIHEHTAMH.
Paspnen 10. Cucremsl 1 depeHinaJIbHbIX YPABHEHH .
Cuctembl nuHEHHBIX AuddepeHInaNbHBIX YpaBHEHHH IIEPBOTO TOPSIKA, PEIICHHE METOJIOM
uckiaoueHus. Cuctembl JHHEHHBIX AUDdepeHInaNbHbIX ypaBHEHMH NEpBOro MOpPSIKA, METO[
BapHali MPOU3BOJIBHBIX MOCTOSAHHBIX. CUCTEMBI JIMHEHHBIX OJHOPOJHBIX YpaBHEHUN NEpPBOTO
nopsiika ¢ MOCTOSSHHBIMU Ko3(duimentamu, Metos| Ditnepa. CucTeMbl TMHEHHBIX HEOJHOPOIAHBIX
¢ depeHINaIbHBIX YPABHEHUH ¢ TOCTOSSHHBIMU KOA(QUIIUEHTAMH.
Paszpnen 11. YUncioBble 1 QyHKIMOHAIbHBIE PSA/bI.
UucnoBsle psibl: OCHOBHBIE IIOHATHSA, CXOAUMOCTH psjia. HeoOXouMblIi mprU3HaK CXOIUMOCTH psa.
CaolicTBa CXOAAIMKXCS PANOB. JlOCTaTOUHbIE IPU3HAKU CXOAUMOCTH 3HAKOIOJIOKUTEIBHBIX PSAIOB:
UHTEerpanbHblil npusHak Komm; npusHaku cpaBHeHMs psioB; npusHak JlamamGepa; paaukaibHbIHM
npu3Hak Komm. Psner upuxne. 3Hakouepenyromuiics psja: onpeaeneHue, npusHak JleiOHuma.
AOcContoTHas M yCJIOBHask CXOJUMOCTb 3HAKONEPEMEHHBIX psloB. DOYHKIMOHAIbHBIE PSIBbL.
CreneHHble psabl: olpenesieHue, TeopemMa AOens, MHTepBaJl CXOAMMOCTH, PagUyC CXOJAUMOCTH.
CaoiicTBa creneHHBIX psaoB. Psaasl Teitnopa u MakiopeHa: omnpeneieHue, YCIOBUS CXOAUMOCTH
psana Teiinopa k ucxogHod ¢yHkuuu. Jlemma lim X Ao Vx e R . JloctaTouHble yCIOBHS

n!

nN—o0

cxoqumoctd psga Teitmopa. AnroputMm pasnosxkeHus GyHKIuM B psajg Maxnopena. OCHOBHBIE
pasnoxenns GpyHKumit: e*, Sin X, €OSX | In(1+x), 1+x)', arctgx | arcsin X B psax MaxaopeHa.

Pasnoxxenue pynkuuii B psan Teitnopa ¢ moMoIsi0 OCHOBHBIX pa3ioxkeHwuid. [[ppMeHeHne cTerneHHbIX
PAIOB: MPUOIMKEHHbIE BRIYUCIICHUS, TPUOIMKEHHOE pelieHne 1udQepeHuanbHbIX YypaBHEHUH.

AHHOTanus padoyeil NPporpaMMbl 1M CHHUIJIMHBI
«®usnka» (51.0.03.02)
1. Ileab AMCHMILIMHBI — PUOOPETEHNE 00YJIAOIITUMUCS 3HAHHH 110 OCHOBHBIM pa3jeiiaM (GU3UKH 1
YMEHHUIO IPUMEHSATH UX B APYTUX €CTECTBEHHOHAYYHBIX IUCLUIUINHAX.

50



2. B pe3yabTaTe u3yuyeHUs JUCHHUILUIHHBI 00yYAIOIIUIACH T0JIKEH

Obnadamyp cleayoUMU KOMIIETEHIIMAMU ¥ HHAMKATOPAMH UX TOCTHXKECHUS:

OIIK-2.1, OIIK-2.2, OIIK-2.3

3nams:

- (usmyeckre OCHOBBI MEXaHUKH, (PU3UKH KOJNECOAHWN W BOJIH, DJIEKTPUUECTBA M MAarHETH3Ma,
AJIEKTPOAMHAMUKH, CTATUCTUYECKOHN (PU3UKH U TEPMOJMHAMUKHU, KBAHTOBOW (DU3UKH;

- cMbICIT (PyHAaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB, IPUHIIUIIOB U MOCTYJIATOB; UX (HOPMYIUPOBKHU U
IpaHuLbl IPUMEHUMOCTH;

- CBSI3b IIMPOKOrO Kpyra (u3HYECKUX SIBICHUH C (yHIaMEHTaIbHBIMU MPUHIMIIAMU U 3aKOHAMU
($U3MKK; OCHOBHBIE METO/IbI PEIICHUS 33124 110 ONHCAHUIO (PU3UYECKUX SBIICHUI;

- METO/Ibl 00pabOTKH PE3yIbTaTOB (PUIUYECKOTO IKCIIEPUMEHTA.

Ymemo:

-[IPUMEHSATh TEOPETUUYECKHE 3HAHUS M HKCIIEPUMEHTAIbHbIE METOJbI UCCIIEIOBAHUS IIPU PELIECHUN
npodecCHOHANBHBIX 3a]1a4;

-IPOBOJUTH PAaCUYEThI, OCYLIECTBIISITh aHATN3 U HA OCHOBE ATOTO JIeJIaTh 00OCHOBAHHBIE BBIBOIBL;

- QHAJIIM3UPOBATh PE3YNIbTAThl HAOIIOACHUN U KCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB U
MIPUHIIUIIOB (DPU3HKY;

- ONpEAeNATh XapakTep (U3NUYECKUX MPOLIECCOB M0 KOMILUIEKCY IKCIEPUMEHTAIbHOW UHPOpMAUN
IIPH OMOIIYU TpaduKOB, TAOIHIl U ypaBHEHU;

- IPEACTaBIATh 00Pa0OTAaHHYIO SKCIIEPUMEHTAIBFHYIO U TEOPETUUYECKYI0 HHPOPMALIUIO B YCTHOW U
MUCBbMEHHOM (hopMe, B TOM YHCIIE C UCTIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.
Braoemy:

- HaBbIKaMU pabOTHI C IIUPOKUM KPYroM Qpu3ndeckux nmprudopoB U 000py10BaHUS;

- HaBBIKAMH 0OOCHOBAHUS CBOUX CY)KJCHHUU U BHIOOpA METO/1a UCCIICTOBAHMS.

3. Kpartkoe coaep:xanue JUCUUIIMHDBI.

Paszoen 1. Qusuueckue 0cHO8bI MEXAHUKU.

1.1. IIpenmer ¢usuku. Meronbl (HU3HUECKOTO HCCIEAOBAHUS: OIBIT, TUIOTE3a, AKCIEPHUMEHT,
teopus. [Ipenmer xkuHemaruku. IlepeMermeHne, CKOpPOCTb, yCKOpeHHe. KuHemaTuueckue
XapaKTEPUCTUKU BPalIaTEIIbHOTO JIBHYKECHHUSI.

1.2. 3akonbsl HptoTOHA. 3aKOH BCEMUPHOTO TATOTEHMSI. 3aKOH BCEMHPHOTO TATOTEHUS. J[BUXKeHue
TeJla IepeMeHHoM Maccesl. Y paBHeHuss Memepckoro. @opmyna L{rnonkosckoro.

1.3. Yopyruii u Heynpyrui yaapsl mapoB. MOMEHT HHEPLIMK MaTepHAJIbHOM TOYKH U TBEPIOTO Tea.
1.4. Kunematuka rapMoHMuyeckux koijeOanuil. JuddepeHnunanpsHoe ypaBHEHHE T'apMOHHUYECKUX
kosneOanuil. [ToHsATHE O 3aTyXalUUX U BBIHYXJIEHHBIX KojebaHusx. BoaHoBoe nBukeHue. BonHbl
IIPOJIOJIbHBIE U MTONIEPEUHBIE.

Pa3zoen 2. Monexynsapuas gpusuxa u mepmoouHamuxa.

2.1. DnemMeHTbl TepMOAMHAMHUKU U (¢u3nueckoil kuHeTuku. MpeanbHblii ra3. Pacnpenenenue
BonwsiimMana u ero obmedusznueckuii cmbica. PeanbHbiil ra3. YpaBuenue Ban-aep-Baanbca.

2.2. TepmoauHaMudeckuii mMetoa B ¢u3uke. PaBHoBecHble cocTostHMS. Hadana TepMoIuHaAMMKH.
[{ukibl. DHTpONUS U €€ CTaTUCTUYECKOE TOJIKOBAHHE.

2.3. SIBnenue nepenoca. updysus. 3akon @uka. TeronpoBogHocTs. 3akoH Pypre. BHyTpeHHee
TpeHue (BA3KOCTh). 3akoH HproToHA.

Pazoen 3. Dnekmpocmamuxa u nocmosHHblll 21eKMPU4ecKuti mox.

3.1. 3akom Kymona. Teopema Octporpaackoro-I'aycca. Jlumonb.  JIudJIeKkTpukd B
JIIEKTPOCTATUYECKOM IIOJIE.

Pa3zoen 4. Dnexmpomacnemuszm.

4.1. 3akoH Amnepa. 3akoH buo-Casapa-Jlamiaca. Cuna Jlopenna.

4.2. MarneTuku. DJIEKTpOMarHuTHas MHAYKIUs. Y paBHeHne MakcBera.

Paszoen 5. Onmuxa.

5.1. Unrepdepennus BonH. Judpakuus BonH. [lomsipusarus BoIH.

5.2. TerunoBoe uznyuenue. 3akoH Kupxroda. I'nnoresa [Inanka. KBanToBoe 00bsCHEHHE TETIIIOBOTO
uznyuyenus. pdext Komnrona.
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5.3. Anepnas monens atoma. [loctynatel bopa. ATom Bogopona nmo bopy.

Pa3zoen 6. Dnemenmol K8aHMOBOU PUIUKLU.

6.1. T'unote3a ne bpoina. BomHoBoe ypaBHenue Illpenunrepa juisi CTalMOHAPHBIX COCTOSIHUU.
Onprtel [lTepna-I'epnaxa.

6.2. MuoroanekTponHblid atoM. Dddekr 3eemana. [Ipunmun Iaynmu. KBaHTOBBIE cTaTUCTHYECKHE
pacupenenenus bose-Diinmreitna u @epmu-/lupaka. ®ononsl. 3akonsl [ebas u DiHIITENHHA.

4. O0beM y4eOHOI JUCHMILIIHHBI

Cemectp
Bcero
. Ne 2 Ne3
By yuebHol paboThl A A
3E If{aﬂ' 3E ‘f{aﬂ' 3E Axkaj. u.
OO611ast TpyA0€MKOCTh TUCITUILUIMHBI 9 324 4 144 5 180
KonTakTHasi pa6oTa — ay IMTOPHbIE 3,56 128 133 48 2.2 80
3AHATHA:
B TOM umcJje B popMe NPaKTHIECKOI 111 40 0,44 16 0,67 24
MOATrOTOBKH
Jlexuuu 1,33 48 0,44 16 0,89 32
6 mom yucine 8 hopme npaKmuieckoul i i i i i i
n0020Mo6KuU
[Tpaktuueckue 3austus (I13) 1,33 48 0,44 16 0,89 32
8 MOM uucie 8 popme nPaKmu4eckoll 0,67 24 0,22 8 0,44 16
Nn0020MoGKU
JlaGopaTtopHslie paboTs (JIP) 0,89 32 0,44 16 0,44 16
8 MOM uuce 8 hopme NPAKmu4ecKoll 0,44 16 0,22 8 0,22 5
n0020Mo6KuU
CamocTosiTesibHasi padoTa 3,44 124 1,67 60 1,78 64
KoHTakTHas camocTosiTelibHas paboTa 0,8 0,4 0,4
CamocrosTenbHOE H3y4YeHue pazaenos | 3,44 1232 1,67 59,6 1,78 63.6
TACHATUIMHBI
JK3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — MPOMEKyTOTHAS 0.8 0.4 0.4
aTTecTalus 1 1 1
[ToaroToBKa K 9K3aMEHY. 72,2 35,6 35,6
3auer ¢ .
Bu HTOroBOro KOHTPOJISA: . 3aueT ¢ OLEHKOM
OLICHKOI1
Beero CemecTtp
N Ne 2 Ne 3
Bun yuebHoit paboThl A A
3E fITp' 3E fITp' 3E | Actp. u
OO011ast TPYA0EMKOCTh AUCHUIIIMHBI 9 243 4 108 5 135
KonTakTHas padoTa — ayIuTOPHBIE 3,56 9% 1.33 36 2.2 60
3AHATHA:
6 mom uucae ¢ popme 1,11 30 | 044 | 12 | 067 18
NPAKMU4ecKoil 0020Mo8KU
Jlexuuu 1,33 36 0,44 12 0,89 24
6 MOM Hucie 8 hopme NPaKmu4eckoll i i i i i i
Nn0020mMosKuU
[TpakTaeckue 3austas (I13) 1,33 36 0,44 12 0,89 24
8 MOM Hucie 8 hopme NPaKmu4eckoll 0.67 18 0,22 5 0,44 12
n0020Mo6KuU
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Jlaboparopusie paboTs (JIP) 0,89 24 0,44 12 0,44 12
6 mom yucine 6 hopme nPpaKmuueckoul 0.44 12 0.22 6 022 6
Nn0020MOBKU ' ’ '
CamocTosiTeIbHasi padoTa 3,44 93 1,67 45 1,78 48
KonTtakTHas caMoCTOSTeIbHAs 0.6 0.3 0.3
patora 3,44 1,67 1,78
CamocrosiTeIbHOE U3YUECHHE 924 447 477
pa3AesioB AUCHUIUIAHBI ! ' '
Oxk3ameH (ecnu npedycmompen YII) 2 o4 1 27 1 27
KonTakTnas pabora — 06 03 03
IPOMEXKYTOUHAsl aTTECTALIHS 2 ' 1 ' 1 '
[ToaroroBka K K3aMeHy. 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIf: 3auer cu 3auer ¢ OUEHKOii
OLIEHK O

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«Oo6masi u Heopranuveckas xumus» (51.0.03.03)
1.Ilenp TUCHUILIMHBI — TIPHOOpETEHUE 3HAHWUN W KOMICTCHIHA, (DOPMHPOBAHHE COBPEMEHHBIX
MIPEJICTAaBICHUI B 00JIACTH TEOPETUYECKUX OCHOB XUMHUH U XMMHH JIEMEHTOB.
2 B pe3yabTaTe H3y4eHus: AUCHUILIMHBI 00y4aIOLIUICA J0JI/KEeH:
Obnadame cneAyOIUMU KOMIIETEHIIUSAMU U UHANKaTopamu ux goctumxenus: OIIK-1.1; OIIK-1.2;
OIIK-1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3.
3namy:
— DJIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJI;
— OCHOBBI TE€OPUM XUMHUYECKOM CBSI3M B COEIMHEHMSIX PA3HBIX THUIIOB, CTPOCHHE BELIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUU;
— OCHOBHBIE 3aKOHOMEPHOCTH HPOTEKAHUS XUMHUYECKHX MPOLECCOB M XapaKTEPUCTHKHU
PaBHOBECHOI'O COCTOSTHUS;
— METO/1bl OMCaHUsI XMMUYECKUX PABHOBECUI B PACTBOPAX JIEKTPOJIUTOB;
— CTPOEHHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COEINHEHHIA;
— MOJIyYeHHE, XUMHUECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTAaHMYECKUX BEIIECTB.
Ymems:
— BBITNOJIHATh OCHOBHBIE XUMUYECKHUE OTIEPALIUU, OTIPEAEIISITh TEPMOANHAMUYECKNE XapaKTEPUCTUKHU
XUMHUYECKUX PEAKIIUi U PAaBHOBECHBIE KOHIICHTPAIIMH BEIIECTB;
— HUCIOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJUHAMUYECKHUE CIIPABOUYHBIC JaHHBIE IS
penieHus npodeccuoHanbHbIX 3aj1a4;
— IMPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (DAKTOPOB HAa PABHOBECHE B XUMHUUYECKUX PEAKIIUAX.
Braoemy:
— TEOPETUYECKUMH METOJaMHU OINMCAHUS CTPOEHUS U CBOMCTB MPOCTBHIX U CIIOKHBIX BEUIECTB Ha
OCHOBE JIEKTPOHHOT'O CTPOCHUSI X aTOMOB U MOJIOKEHUS B IEPUOANYECKON CUCTEME XUMHUUYECKUX
AJIEMEHTOB;
— OCHOBHBIMH HaBBIKaMHU PabOThI B XUMHUYECKOU JTaOOpaToOpuu;
— DOKCIEPUMEHTAIBHBIMH METOJaMH OMpEICNIEHNUsT HEKOTOPhIX (PU3UKO-XUMHUYECKUX CBONCTB
HEOPraHMYECKUX COEAMHEHUH.
3 KpaTkoe coaep:kaHue U CHUNITHHBI
Paszoen 1. TlpuHIuNB XUMHH
1.1 Crpoenue atoma.
BonHoBble cBoiicTBa MaTepHalbHBIX OOBEKTOB. YpaBHeHue je bpoitna. CooTHouieHue
HeonpenenenHoctel ['eizenOepra. [lorsTie o kBaHTOBOM MexaHuKe U ypaBHeHuH [lIpenunrepa.
1.2 Tlepronuecknii 3aKOH U NEPUONYECKAS CHCTEMA.
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CoBpemeHnHast (GpopMyIHpPOBKA MEPHOJUUECKOro 3akoHa. Ilepuoanueckas cuctema U ee CBs3b CO
CTPOCHHEM aTOMOB. 3arlOJTHEHHE JIJIEKTPOHHBIX CIIOEB U OOOJIOYEK aTOMOB B MMEPHOIUYECKON
cucteMme asiemenToB /(.M. Meneneena.

1.3 OkuciIuTEenbHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

Crenenn okucieHus. Baxseilline OKHCIWTEIM UM BOCCTAHOBUTENH. BakHelline cXxemsl
MPEBPAIICHUS BEUIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUSX.

1.4. Xumuyeckas CBsi3b U CTPOCHUE MOJICKYJI.

KoBaneHntHas cBsi3b, OCHOBHBIE IIOJIOKEHHMSI METOJA BaJICHTHBIX CBsizel. Paccmorpenue cxem
MEepPEeKPbIBAaHUSl ATOMHBIX OpOuTanel mpu oOpa3oBaHUU CBsi3ed B MoJekynax. ['mbpumuzanus
BOJIHOBBIX (yHKIMI. OCHOBHBIC TOJOXKEHUS METOAa MOJEKYIsipHbIX opOutaneir (MO JIKAO).
Merox TI'mmnecnu. OOmme CcBeleHHST O KOMIUIEKCHBIX —COCAMHEHUSX, HMX CTPOCHHE.
MexMonexkynsipHas 1 BHYTPUMOJIEKYJISIpHAsE BOJOPOAHAsl CBA3b. MIOHHas CBSI3b Kak MpelelbHbIN
cilydail KoBaJIeHTHOM cBs3u. OOIue MpeicTaBleHUs O MEXKMOJICKYJISIPHOM B3aHMMOJCHCTBHUU:
OpPUEHTALIMOHHOE, MHAYKIIMOHHOE, JUCTIEPCUOHHOE B3aUMOICHCTBHUS.

1.5. [loHsiTHE O XUMHUYECKOMN TEPMOJIUHAMUKE.

TepMmoannamuyeckue (GyHKIHUU COCTOSIHUSA (XapakTepucTuueckue GpyHKuun). BHyTpeHHss sHeprus
Y DHTAJBINS, WX (PU3HUECKH CMBICI. TepMOXHMHSI U TEPMOXUMUYCCKUE ypaBHEeHUs. 3aKoH ['ecca u
cienctBusi u3 Hero. [lonstue 00 sSHTpomuu, abCONIOTHAs SHTPONUS U CTPOCHUE BEIECTBA.
N3menenne sHTPOIUU B pa3IMYHBIX MPOIIECCAX.

1.6. [TonsiTHE O XUMUYECKOM KMHETHKE. XHUMUYECKOE PaBHOBECHE.

OnHocTanuiHBIE U CIIOKHBIE PEaKLMK. 3aKOH JEHCTBYIOIUX Macc. KOHCTaHTa CKOpPOCTH peaKiuu.
MOonekyIapHOCT, W TOPSAOK PEaKIUHU. 3aBUCUMOCTh CKOPOCTH PEaKIHMH OT TEMIEepPaTyphl;
SHTAJIBIUS AKTUBALIMU. | OMOTE€HHBIN U T€TEPOT€HHBIN KaTaJIN3.

HNctuHHoe M Kaxymieecs paBHoBecus. KoHcTaHTa XuMuuyeckoro pasHoBecus. (CwelleHue
XUMHUYECKOT0 paBHOBecus, npuHuui Jle-llarense — bpayna.

Oueprusa ['u60ca, ee cBA3b ¢ SHTponuer M »HTanmbnuell. dusndeckuit cmbica sHeprun [ 'uddca.
DOHTPONMUHBINA U SHTAIBIUIHEIN (pakTops! mporecca. Csizb AG’y ¢ KOHCTaHTOW PABHOBECHS.

1.7. PactBopsl. PaBHOBECHSI B pacTBOpax.

[Tporeccrl, compoBOKIAIONINEe O0pa30BaHME XKUAKUX HMCTUHHBIX PACTBOPOB HEIJIEKTPOIHUTOB U
AJIEKTPOJIUTOB. ACCOIIMUPOBAHHBIE U HEACCOIMUPOBAHHBIE ANEKTPOJIUTHI. CTENeHb AUCCOIMAIIIH.
Koncranra pucconmanuu. PaBHOBecMe B cHCTEME, COCTOSIIIEH W3 HACBHIIIEHHOTO pacTBOpa
MaJOpacTBOPUMOTO 3JIEKTPOJIUTAa M €ro KpHucTaioB. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX
coelMHEeHM. PaBHOBecHe AMCCOLMALIMM BOJbI, HOHHOE NPOU3BEICHHUE BOABI U €r0 3aBUCUMOCTb OT
temneparypsl. kana pH. I'naponus conei.

Pa3zoen 2. Heoprannueckasi XuMust

2.1. Xumus S-31eMeHTOB. 2.2. XuMus pP- 3J€MEHTOB.

Bonopon-nepBslii 31€MEHT EPUOANYECKON CUCTEMBI, €r0 JBOMCTBEHHOE MOJI0KEHHUE. DIIEMEHTHI 1—
2 u 13-18 rpynn mnepuonnyecKoll CUCTEMBbl. 3aKOHOMEPHOCTH B HW3MEHEHUHU DJIEKTPOHHBIX
KOH(UTyparuii, BETUYUH PAJUYCOB, AIEKTPOOTPHUIATEIIBHOCTA U DHEPTUU HMOHU3AIMH aTOMOB.
TunuyHble CTENEHU OKHUCIEHHS. XMMHYECKHME CBOMCTBA MPOCTBHIX BEIIECTB. 3aKOHOMEPHOCTHU B
CTPOEHUU U CBOICTBAX OCHOBHBIX THUIIOB COEIMHEHUMN, MX moiydeHue. [IpupoaHbie coequHeHus,
MOJTydeHUE U TIPUMEHEHUE.

2.3. Xumus d-snemenToB. 2.4. Xumus f- amemMeHToB.

DOneMeHThl 3—12 rpynn nepuoauvecKod CUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHUHU 3JIEKTPOHHBIX
KOH(UTYparuii, BETUYUH PaANyCOB, SHEPTHU HOHU3AIMH, XAPAKTEPHBIX CTENEHEH OKHCIICHUS,
KOOPJMHALIMOHHBIX 4ucen aroMoB. [lpuponHble COEIUHEHHUs, MOJIYYEeHHE M COMOCTABIICHHE
(UBUYECKUX U XUMHYECKUX CBOMCTB MPOCTHIX BemiecTB. CTPOGHHE M CBOWMCTBAa OCHOBHBIX THIIOB
coenuHenuii. OcodbenHoctu f- 37eMeHTOB.

4 O0beM y4eOHOH TUCHUILINHBI

54



Beero Cemectp
Buj yuyeoHoii pa6oThl 1 2
3E Axkan.u. | 3E | Akag.u. | 3E | Akan. u.
U TPYAOEMKOCTE |19 396 6 216 5 180
JTUCIUATUTHHBI
Konrakrmas  pabora -1 g 45 193 311 | 112 [222| 80
ayJIMTOPHBIE 3aAHSATHS:
B ToM uucae B dopme | ., 80 1,33 48 0,89 32
NPAKTHYECKOIl MOJATOTOBKH ' ’ ’
Jlexuuu 1,78 64 0,89 32 0,89 32
[Ipaxtrueckue 3ansatus (I113) 0,89 32 0,89 32 - -
6 mom uyucie 8  @opme i i
NPAKMUYECKOol NOO20MOBKU 0.44 16 0.44 16
Jlaboparopusie padoTsl (JIP) 2,66 96 1,33 48 1,33 48
¢ mow uucie & Gopue | g 64 089 | 32 [089| 32
NPaKmu4ecKol no020mosKu ' ' '
CamocrosiTesbHasi padora 3,67 132 1,89 68 1,78 64
KoHTakTHass  caMocTosITeNIbHAs i i i
pabora 3,67 1,89 1,78
CamocTosTeIbHOE U3yUYCHHE 139 68 64
pa3aeaoB TUCIUIUIIHHBI
Buabl KOHTpOJISI:
JK3aMeH 2 72 1 36 1 36
KonrakrHas pabota -
IPOMEKYTOYHAS aTTECTALIUS 2 08 1 04 1 04
[ToaroroBka k 3K3aMeHy 71,2 35,6 35,6
Bua uTOroBOoro KOHTpOJIS: JK3aMeH
JK3aMeH Kypcosas
padora
Cemectp
Buj yueOHoit padoThl Beero 1 2
3E Actp.u. | 3E | Actp.u. | 3E | Actp. u.
O TPYHOGMKOCTE | 14 297 6 162 5 135
JTUCIATUTHHBI
Konrakrnas pabota-| 533 | 14475 |311| 84 |222| 60
ayJIMTOPHbIE 3aAHATHS:
B TOM umcae B gopme | 5., 60 1,33 36 0,89 24
NPAKTHYECKOIl MOATOTOBKH ' ’ '
Jlekuuu 1,78 48 0,89 24 0,89 24
[TpakTuueckue 3ansatus (I13) 0,89 24 0,89 24 -
6 mom uucre 6  @opme 0.44 12 044 12 ) )
NPAKmMu4ecKoll H0020MmosKu ' ’
Jlaboparopusie pa6oTs (JIP) 2,66 72 1,33 36 1,33 36
6 mow uucie 6 opue | qg 48 |08 | 24 |o089| 24
NPAKmMu4ecKoll H0020mosKu ' ’ ’
CamocrosiTesibHas padora 3,67 99 2,44 51 1,33 48
KoHTakTHass ~ caMocTosTeNbHAs 3,67 i 1,89 i 1,79 )
paborta
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CamocrosiTeTpHOE HU3y4YCHUE 99 51 48

pa3aenoB AUCHUTUIMHBI

Buabl koHTpOJIA:

IK3aMeH 2 54 1 27 1 27

KonrakTHas pabora -

MIPOMEKYTOUHAs aTTECTALIMS 2 0.6 1 0.3 1 03

[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7

Bua uToroBoro KOHTpoJIs: DK3aMeH
9K3aMeH KypcoBas

pabora

Snpo. Hugpposoii HHKUHUPHHT
AHHOTanuA padoyeil NPOrpaMMbl AUCHUNIMHBI
«An:xkeHepHasi 1 KoMnblOTepHas rpaguka» (51.0.04.01)

1. Heap AMCHMUMIAHBI — HAYYUTh CTYJEHTOB CII0cO0aM 0TOOpa)KkeHUs IPOCTPAHCTBEHHBIX (POPM Ha
TUTIOCKOCTH, BBIITOJIHEHHUIO M YTCHHUIO YEPTEXKEH METOIaMi KOMITBIOTEPHOH TpaKu U MpaBHUiIaM, U
YCJIOBHOCTSIM, ITPUMEHsIeMbIM 1pu 3ToM (ctanmaptam ECKJ).
2. B pe3yabTare n3yueHus JMCHUIIJIMHBI 00y4AIOLIUIHCH JOJIKEeH:
Obnadamy cieAyOMMU KOMIIETEHIIMSAMU U UHIMKATOPaMH UX JTIOCTUKEHUS:
OIIK-6.1, OIIK-6.2, OITK-6.3
3nams:
-CII0CO0bI 0TOOpaXKEHUSI IPOCTPAHCTBEHHBIX (HOPM HA IJIOCKOCTH;
-[paBujia U YCIIOBHOCTHU IIPU BBIIIOJHEHUH YEpTEkKeEN;
-BH/JIbl CAMMETPHUU T'€OMETPHUECKUX DUTYD;
-BU/IbI U3JEJIMN U KOHCTPYKTOPCKUX JJOKYMEHTOB;
-OCHOBHBIE BUbI TpapUuecKUX HHPOPMALMOHHBIX CHCTEM, 0a30BYI TIpapUUecKyl0 CHUCTEMY,
HCIOJIb3YEMYIO B Y4EOHOM IpoIiecce.
Ymemy:
-BBIIIOJIHATH U YATATh YEPTEKU TEXHUUYECKUX U3/IETHI C yUeTOM JEHCTBYIOIIMX CTaHIapTOB;
-MCII0JIb30BaTh CPEJCTBA KOMIIBIOTEPHON TpadUKH U1 U3TOTOBICHUS YePTEkKEH.
Bnaodemu:
-crioco6aMu 1 preMaMu U300pa)KeHus MPeAMETOB Ha IIIOCKOCTH;
-rpaduueckoit cucremoit «Kommacy.
3 Kpartkoe copep:kanue JMCIHIIIHHBI
Paznen 1. O6mme npaBuwiia BbINOJTHeHHs 4eprexkeid. IIpaBuna BeimonHeHus u odopmieHus
yeptexxeir B coorBercTBuM ¢ ['OCT. ['eomeTpuyeckue NOCTpOEHHUs B TpaduuecKkod cCUcTeMe
«Kommnacy.
Pa3nen 2. IIpoenupoBanue reomerpudeckux ¢puryp. Meron npoexuui. [Ipsmeie 1 KpUBbI€ TMHUH.
[Tnockocte. IloBepxHoctu. I'eomerpuueckue Tena. CuUMMETpUs TE€OMETPUUYECKUX QUTYD.
Omnpenenenrue HaTypaJbHOM BEIMYMHBI OTpe3ka HpsAMOM W miockoit ¢urypsl. Ilepecedenue
reOMEeTPUUYECKUX 00pa30B.
Pa3znen 3. UzoOpa:kenusi npeameroB no 'OCT 2.305-2009. U3neanss 1 KOHCTPYKTOPCKHE
AOKyMeHTBI. M300pakeHus. AkcoHoMeTpuueckue uepTexu uzaenuil. Co3laHue TpeXMEpHbIX
Mozeneit npeameroB. Co3qaHNe acCOLMATUBHBIX YEPTEKEU Ha OCHOBE TPEXMEPHOIN MOJEIIH.
Bunel uzgenuii 1 KOHCTPYKTOPCKUX JOKYMeHTOB. Cxembl. Pe3n0Obl: 00pa3zoBaHue, kinaccudukaius,
n300pakeHre 1 0003HAYECHUE Ha YEPTEXKE.
4 O0beM yueOHOM JUCIUIIIHHBI.

O0BbeM TUCHUTIINHBI

Bup yuyeoHoii padornl Akan. | Actp.

4. Y.

3E
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Oo61asi TPY10eMKOCTh TUCIHILTHHBI 2 12 54
KoHnTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1,33 48 36
Jlexnun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,67 24 18
Jlaboparopusbie paboTsl (JIP) 0,22 8 6
CamocTosiTeJIbHasi padoTa 0,67 24 18
KoHTtakTHas camocTosTenbHas pabora 0,67 0,4 0,3
CamocTosiTebHOEC U3YUCHHE Pa3IeIOB JUCIIUILIMHbI 23,6 17,7
Bujg HTOroBOro KOHTpPOJIsi: 3a4der ¢ OLEHKOM

AHHOTaNUA padoyeil MPOrpaMmMbl JTUCUUILIMHBI

«lu¢posoe npoexrupoBanue (CAD)» (51.0.04.03)
1. Heap aucuuMmianHbl — COPMUPOBATH KOMIIETEHLIUU OOYdYaroUlerocs B OOJIACTH HMH)KEHEPHOM
rpaduku 1 HuppoBOro NPOeKTHPOBaHus ¢ ucnoibzoBanueM CAD cucrem.
2. B pe3yabTaTe u3yuyeHUusl JUCHHUILIUHBI 00yYAI0IIUICH T0JIKEH
Obaaoamye cnenyomUMyA KOMIETEHIMSMHI U HHIAUKATOPAMU UX JOCTUKEHUS:
OIIK-6.1, OIIK-6.2, OIIK-6.3.
3name:
— OCHOBHbIE IPUHIIMITBI IPOCKTUPOBAHUS U3JIEIIH;
— ToJX0Jbl K co3nanuto 3D Mozenen u yepTexen;
— BHJBI U3JETUN U KOHCTPYKTOPCKUX JOKYMEHTOB;
— TUIBI COEAUHEHUS JACTAICH.
Ymemy:
— C03/1aBaTh 3CKU3bI JleTaleH;
— YHUTaTh U CO3/1aBaTh C YEPTEIKHU;
— co3aasats 3D mozeny;
— paboTaTh CO CTaHIAPTAMHK HA U3JICITHS.
Braoemy:
— 0a3oBbIMH HaBbikamu padoTel B SolidWorks;
— HaBBIKaMHU pabOThI CO CTaHJAPTaMM Ha U3/1EIHS;
HaBBIKAMU pabOTHI C YePTE)KaMHU M TEXHUIECKOH TOKYMEHTAIUEH.
3. Kparkoe conep:kanue JTHCHUILIHHBI
Pa3znen 1. OcHOBBI IPOEKTHPOBAHMS AeTAJICH
1.1. BrezneHue B MH)KEHEPHYIO TpauKy U 1udpoBoe npoektupoBanue. Bosmoxxunoctu CAD cuctem.
WmxenepHas rpaduka Kak OCHOBA MPOSKTUPOBAHMS M3ACIHHA M3 PA3IMYHBIX MAaTEPUANIOB, JeTaien
MammH u annapaToB. OcCHOBHbIE TepMHMHBI W TOHATHA. L{udpoBoe npoekTHpoBaHHE Kak
COBPEMEHHBII M BBICOKOMPOM3BOAUTENFHBIH HHCTPYMEHT paboTel mHkeHepa. CAD cucremsl.
Bo3morkHOCTH, 0071aCTH TPUMEHEHUS.
1.2. bazoBslie nousaTus u uHTepdeiic mporpammer SolidWorks.
3HaKOMCTBO C TIPUBETCTBEHHBIM OKHOM (fAeTanb, cOopka, ueprex). Hacrpoiika 1mabioHa.
3HAKOMCTBO C BEPXHHUM M OOKOBBIM MEHIO. 3HAKOMCTBO C paboueil obmacteio. [TonsiTue ackusa.
ITnockoctu  ackuza. IlpsiMas, OKpPYXHOCTb, HpPSAMOYTIOJIBHUK, O3JUIMIC.  MHCTpyMEHT
" ABTOMaTH4ECKOE HaHECEHHE pazmepoB". B3aumMocss3u
(rOpU30HTATBHOCTH/BEPTUKAILHOCTH/PABEHCTBO/KOHIIGHTPUYHOCT, U T.J.).  VIHCTpyMeHT
"Ckpyrnenue/®@acka" u "Cwmemenue o0bexToB". Co3naHue MacCUBOB (KpPYroBOM M JIMHEHHBIN)
Co3naHue BcrioMorareiabHO reoMeTpuu (Touka / OCh / MIIOCKOCTB).
1.3. OcHOBHBIE TTpaBUIIa CO3TAHHSI SCKU30B.
[ToHATHE MONHOCTBIO ONPEAETCHHOTO ICKU3a, MOIXOABI K €ro JOCTMXKEHUIO. DTambl CO3JaHMA.
OyHKIIUM TPHUBS30K B CO3JMAHUHM IIOJIHOCTBIO  OINPENEICHHOTO ACKW3a. ParmoHamm3arms
oOpa3MepuBaHus dcku3a. PegakTupoBanue 3cku3a.
1.4. OcHoBnbIe TpaBuiia co3ganus 3D monxeneit.
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CBsI3b 3CKU3HOT0 MPECTABICHUS C OCIEAYIOIUM Co31aHueM Mojienu. [IoHATHS TOBEPXHOCTHBIX U
TBepIOTENbHBIX Mojened. [IpenmmymectBa 3D mozeneil mepen 4YepTEeKHBIM TMPEACTABICHUEM.
Cdepsl npumenenus 3D mopgeneli, kak roToBOro MpoAyKTa M Kak 3Tala B CO3JaHUU PEaJIbHBIX
U3JIeIIUN.

Pa3znen 2. OCHOBBI OBEPXHOCTHOTO MOJAEJIMPOBAHUS

2.1. OCHOBHBIE HHCTPYMEHTHI U IIPUHLUIIBI

IToHATHE NOBEPXHOCTH. MeTOJbl MOCTPOEHHUS OCHOBHBIX M BCIIOMOIATEJIbHBIX IMOBEPXHOCTEH.
WHCTpyMEHTHI: TUIOCKAasi TOBEPXHOCThb, BBITSHYTas MOBEPXHOCTb, MOBEPXHOCTh IO CEUCHHSM,
IIOBEPXHOCTb 10 TPAEKTOPHH.

2.2. Bo3MOXHOCTH 1 001aCTH IPUMEHEHUS TOBEPXHOCTHOTO MOICITHPOBAHUS

O6nactu, TpeOyrolue NOBEpXHOCTHOIO MOAEIMPOBaHUsA. PaccMOTpeHre KOHKPETHBIX IPUMEPOB U3
peaTbHBIX WHKEHEPHBIX 33/1a4.

Pa3zgean 3. OCHOBBI TBEPAOTEIHLHOI0 MOAEJIUPOBAHUS

3.1. OcHOBHBIE UHCTPYMEHTHI U IPUHIIUIIBI

ITonsatue TBepAOTENBbHON MOienu. IHCTpyMeHTBI co31aHus: OOObIIIKA, BBIpE3, CKpyIiieHue, (acka,
MaccuBbl. PegaktupoBanue mognenu. IlpucBoenue marepuaia, pacdeT MacCOBBIX XapaKTEPHUCTHUK.
ITpoBepka pa3mepos.

3.2. Cnenuduka MpoeKTUPOBAHHS CTAHIAPTU3NPOBAHHBIX U3EITUI

Pa6ora ¢ 'OCTamu Ha ctanpapTHble u3znenus. Hanbosee mMpOKO HCHOIb3yeMble CTaHIApTHBIE
uznenusi. PaccMoTpeHne KOHKPETHBIX IPUMEpPOB CTAHJAPTHBIX HU3JENUi, MX MPOSKTHPOBAHUE.
bubnnorexku npoeKTUPOBaHUS.

3.3. Coznanue cOOpOK M3 OTACIBHBIX JAeTalIeh

OcHOBHBIE MMOAXOJBl K co3iaHuio cOopok. ComnpsbkeHus:: BUAbL, (YHKLUUH, HPUMEHEHHE.
BcenomoratenbHass ocb KOOpJAMHAT: €€ NpuMeHeHue B cOopke. [IpucBoeHue u pegakTUpoOBaHUE
MaTepuaioB yacteil coopku. OnpesesneHue MacCOBBIX XapaKTEPUCTUK U LIEHTPa TAKECTU COOPKH.
CBsI3b cocTaBISIOMKX YacTeil u coopku. HacTpoiika BHEITHETO BUIa MOJICTICH.

Pa3znen 4. OcHOBBI CO31aHUS YepTeKeil

4.1. IlpaBuna ureHus, co3gaHus U opOpMIICHUS YyepTexeit

CrniocoOb1 co3nanus yeprexa u3 3D moznenu u coopku. PenaktupoBanue ¢popmara jimcra, Macirada
yeprexxa. HaneceHue pasmepoB, MECTHBIX BHJIOB, pPa3pe30OB, CEUEHUMH, MITPUXOBKHU. PaccraHoBKa
pa3MepoB U UX pelakTupoBaHue. HacTpoiika BHEIIHETO BUAA YEPTEKEH.

4.2. IlpaBuna co3iaHusi KOHCTPYKTOPCKOM TOKyMEHTALMH

[ToHsTHE  KOHCTPYKTOpCKOM  nokymeHTauuu. Krnaccugukaiusi, KOMIUIEKTHOCTb,  BHJIbI
KOHCTPYKTOPCKUX TOKYMEHTOB. HopMaTHBHO-TeXHIUECKas TOKyMeHTanus. [IpaBuia moaroToBku B
cootBeTcTBUU ¢ ECJIK.

4. O0beM y4eOHOI TUCHMILIHHBI.

O0beM TMCUMILIHHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
4. 4.

Oo61asi TPYA0eMKOCTh TUCIHILIHHBI 2 72 54
KonTrakTHasi paboTa — ayAUTOPHbIE 3aAHATHS: 0,89 32 24
B TOM 4mcJje B popMe NPaAaKTHYECKOI MOATOTOBKH (npu
Hanuuuu) ) ] )
Jlexkun - - -
[Tpaktuueckue 3ansatus (I113) 32 24
Jlaboparopusbie pabotsl (JIP) - - -
CamocTosiTeJibHasi padoTa 1,11 40 30
KonTakTHas camocrosiTenbHas paboTa 111 0,4 0,3
CaMocTosiTeIbHOE U3YUEHUE PA3/IETI0B IUCIUILIUHBI ' 39,6 29,7
Buja uTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOM
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AHHOTanuA padoyeid MPOrpaMmbl JUCUUIIIIMHBI
«[Ipuxaaanas u BpraucantTeabnas mexanuka (CAD/CAE)» (51.0.04.04)
1 Hear aucoumnauHbl — cHOPMHUPOBATH KOMIETEHLUUH OOyYarolerocss B 00JacTH HPUKIIAJAHOM
BBIYUCIIUTENILHOW MEXaHUKHU B HHAYCTPHH mommMepoB ¢ omonrsio CAE cucrem.
2 B pe3yJbTarTe U3y4YeHHUs JUCHUILIMHBI 00yYAIOIIUIICH T10JIKEH:
OO6sagaTh caeayoUMMI KOMIETEHIUAMU U MHAUKATOPAMU UX JTIOCTHIKEHUS:
OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-6.1, OIIK-6.2, OIIK-6.3.
3name:
— OCHOBHBIE TOHATHUS MPUKIATHON BBIYUCIUTEIBHON MEXAHUKH;
— METOJbI ¥ MOJAXO/IbI B PEIICHUH 3a/1a4 IPOYHOCTHOI'O AHAJIN3A;
— 00I1Ke CUCTEMBI TOCTPOSHUS TPOrPAMMHBIX KOMILIEKCOB U CTPYKTYPBI IPOrpaMM, IPUMEHSIEMbIX
B IIPUKJIAHOM BBIYMCIUTEILHON MEXAHUKE B UHIYCTPUHU IIOJINMEPOB;
— HIOAHCHI IPOYHOCTHBIX PACYETOB MOJUMEPOB U KOMITO3UIIMOHHBIX MATEPUAJIOB.
Ymemp:
— OCYLIECTBIIATH IOCTAHOBKY 3aJa4 JUIs IIPOBEICHUS CTATUYECKUX PaCdeTOB;
— OCYLIECTBJISTh NOCTAHOBKY 3aJa4 JIJIsl IPOBEICHUS TUHAMUYECKUX PACUETOB;
— OCYULIECTBJISTh OCTAHOBKY 3aJa4 JIJIsl IPOBEICHHS TEPMUUECKOTO aHAJIN3a;
— OCYULIECTBJISITh IOCTAHOBKY 3aJay JUIsl MPOBEAECHUSI NPOYHOCTHBIX PACUETOB KOMIIO3UIIMOHHBIX
MaTepHuaos;
Braoemy:
— HaBbIkamu paboTel B Simulia Abaqus;
— HaBbIKaMHU BBIIIOJIHEHUSI IPOUYHOCTHBIX PACUETOB;
— HAaBBIKAMH BBIIIOJHEHUS] TEPMUUYECKUX PACUETOB;
— HaBbIKaMHU aHaJIM3a Pe3yJbTaTOB PACUETOB;
0a30BbIMU HaBbIKaMH pacuera uzaenuit uz [IKM.
3. KpaTkoe coaep:kanue TUCHUIIUHBI
Pa3nes 1. OcHOBBI NPUKJIATHOH BHIYMCIUTEIbHON MeXaHUKH
1.1. Beenenue. Ilpeamer W 3amauM NPUKIAJHONM BBIYHCIHUTEILHOH MexaHUKH. Poib cucrem
aBToMaTu3upoBaHHOro rpoektupoBanus (CAIIP) B dKU3HEHHOM LIUKJIE U3ENUS.
Pabouee mpoexTupoBanue. TexXHOIOrHUECKOE U TEXHUYECKOE MMPOEKTHPOBaHKE, dTanbl. BHeltHee
BHyTpeHHee npoekTupoBanue. Kiaccupukauus CAIIP. XKuzHeHHbI MUK 00bEeKTa MHXKEHEPHOU
nesrenbHocTH. Mecto CAE-cucTeM B %HU3HEHHOM LuKJe. [10/1X01b1 K MHKEHEPHBIM pacyeTaM.
1.2.  OcHoBHEbIE 3a/1a4H, IOHATHS U 3aKOHBI TPHUKJIATHOHN BHIYHUCIUTEIBHON MEXaHUKH.
[TpouHOCTB, KECTKOCTh, yCTOHUMBOCTH. Jledopmanuu U mepemMeleHus, TeH30p JIedopMaluu.
Harpysku u peakuuu. OCHOBHbBIE THIIBI J1e()OPMAIMOHHOTO MOBEJIEHUS: YIPYroe, MIacTUYECKOe,
BSI3KO€; JTMHEHHOE U HelnHetHoe. Bunbl HenuHelHocTu. 3akoH ['yka. JIunelinas Teopust ynpyrocTi.
1.3.  OcHOBBI METO/Ia KOHEYHBIX AJIEMEHTOB. THIIBI YUCIEHHBIX METOJIOB.
Yucnennsle MeToibl. CyTh METOJIa KOHEUHBIX 3JIEMEHTOB, 001acTu npuMeHeHusl. OCHOBHBIE TUIIBI
KOHEYHBIX JIEMEHTOB. DJIeMeHThl Teopuu ynpyroctu. @opmyinsl Komu. O0bemuble nedopmanuu.
3akoH ['yka 111 00beMHOT0 HalpsKEHHOTO cocTosiHUA. OCHOBHBIE YpaBHEHHSI METOAa KOHEUHBIX
JJIEMEHTOB.
Pa3nean 2. [IpoBeaenne cTaTH4eCKUX pacuyeToB
2.1. TlonsiTue craTM4eckoro HarpykeHus. JIuHelHOe W HeJIMHEHHOE MOBEJECHHE MaTepUaloB.
OcCHOBHBIE BU/Ibl HAIPSXKEHHOT0-/1€()OPMUPOBAHHOTO COCTOSIHUA.
UYTo Takoe cTaTUYeCKOe HarpyKeHue, NpuMepsbl. JINHEHHOe 1 HEeNMHEHOEe MTOBEICHNE MaTeprala, B
KAKUX YCIIOBUSIX OHHU PEATU3YIOTCS M KaK YYMUTBIBAIOTCA IpU pacyerax. OCHOBHBIE BUIBI
HaNpPsKEHHOT0-1e(hOPMHUPOBAHHOTO COCTOSTHUS: pacTsKeHHE, C)KaThe, CABUT U MX KOMOMHALINU.
2.2. BrInogHEeHHE CTaTHYECKOT0 pacyeTa Oanku Ha M3rub. DTanbl HOCTAaHOBKHU 3a/aud. [ paHrYHbIC
YCJIOBHS M Harpyska.
Beenenue B Simulia Abaqus. UuTepdetic, nepeBo moaenu. Bapuantsl mocraBku 3anayn. Co3naHue
Tr€OMETpUH, 3aJlaHMe MaTepuaja, INPHCBOCHHE MaTepuana. Pacuer miar, rpaHM4YHBIE YCIOBHS M
Harpy3ku. [IpocmoTp pe3ynbraroB pacuera.
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2.3 IlpaBmia mOCTpOEHUsS KOHEYHO-dJEeMEHTHON ceTku. [loaxoapl K pa3OMEHUI0 TEOMETPHH.
OCoOEHHOCTH MCTIONIb30BaHMSI PA3IMYHBIX THIIOB 3JIEMEHTOB.

I'excaronanpHas, NPEUMYIECTBEHHO TeKcaroHallbHasg U TeTpadjapuueckas cerka. OCHOBHBIC
MOJIXO/IbI K pa30MEHUI0 TEOMETPUU C IIeNIbI0 TOyueHUs] Hanboliee kadecTBeHHOM ceTku. 1D, 2D u
3D snemeHThI, MpUMephl UCIIOJIb30BAHUS Ha KOHKPETHBIX 3a/1adax.

2.4. KonTakTHas npoyHOCTh. OCHOBHBIE BH/Ibl KOHTAKTHOIO HarpyxeHus. KoHTakTHas IpOYHOCTb.
Hactpoiika KOHTaKTOB MEXIY 3JIEeMEHTaMU KOHCTPYKIIHH.

KoHTakTHOE HarpykeHue, 30Ha KOHTaKTa ynpyrux Tejl. OCHOBHBIE BUIbl KOHTAKTHOI'O HArPYXEHUS:
CTaTUyecKas Harpyska, yJapHas Harpyska, BpallleHue, CKOJIbKeHue, kauenue. L{ummnapuueckas
KOHTAaKTHasE MPOYHOCTb, MPOYHOCTh M HArpy30udHas CIIOCOOHOCTh C(EPUUYECKUX COCITUHEHHIA.
Co3nanue cOOpKU M HACTPOIiKa KOHTakTOB B Simulia Abaqus.

Pa3nea 3. [IpoBenenne pacyeroB B AuHaMuke. TepMudecKkuii anaams.

3.1. SIBHas u HesiBHAs quHaMuKa. OCOOEHHOCTH aHau3a. Beibop pemarerns.

Uro Takoe SBHBIA M HESBHBIA aHAIM3, PA3IU4Ms B MOAXO0JAaX: TOYHOCTb, UTEPAIMU, 3aTPAThl IO
BPEMEHH, CXOJUMOCTb.

3.2. BeinonHeHue pacyera B IMHAMHKE. DTarbl TOCTAHOBKHU 3a/1a4H.

Dransl NOCTAHOBKY 3aJla4yM JJIsl IPOBEJIEHUs pacueTa B 1uHaMuke. HacTpoiika KOHTakTa, co3aHue
HECKOJIbKUX pPacyeTHBIX IaroB. BplnonHeHHe NWHAMUYECKOW 3ajaud B 00JacTH HEIMHEWHOCTH
MaTepuana.

3.3 Tepmuyecknii aHanu3. TemoBble HAPsOKEHHS. TerioBas MPOYHOCTh MaTepHANIOB. TerIoBbIE
nedopmariuu.

Uro Takoe TEIUIOBBIC HAMPSHKCHUS: TPHYUHBI BO3HUKHOBEHHS. TOpPMOXCHHE (OPMBI Kak
MEPBOUCTOYHUK TEIUIOBBIX HampspkeHuid. CrocoObl CHUKEHHE TEIUIOBBIX — HANpsHKEHHH,
TemneparypHbsie mBbl. OmnpenereHrue TEIJIOBOH MPOYHOCTH MAaTEPUAIOB; PacdeTHbIE (HOPMYIIBI.
CrnosxeHue TEIIOBBIX U pabouyux HanpshkeHwid. BrusHue TemioBeIxX AedopMaliiii Ha conpsbKeHue
neraneil. O0ecnieueHre cBOOOAbI TEMIIEPATYPHBIM [IEPEMELLICHUSM.

Pa3nen 4. OcoGeHHOCTH MPOBEICHUS PACYETOB KOMIIO3UIIMOHHBIX MATEPHATIOB

4.1. 3ajaHue napaMeTpoB MaTepuaa, CJIOUCTOCTH U HAIIPaBJIEHMsI BOJIOKOH. THIIbI 3JIEMEHTOB CETKH,
MIPUMEHsIEMbIE TPU PacyeTe KOMIIO3UIIMOHHBIX MAaTEPHUATIOB.

Wucrpymentsr Simulia Abaqus i MoJenMpoBaHHs KOMIO3UIIMOHHOTO MaTepuaia, yderT
OpHMEHTAIH BOJIOKOH U BU3yanu3anus cedeHus npoduist. Ocodennoctu Beioopa 2D snemenToB npu
pacuere KOMIO3UIIMOHHOTO MaTepuara.

4.2. BrinoiHEHUE pacyeTa Co CTATUYECKUM HarpyKeHUEM JeTalli U3 KOMIIO3UIIMOHHOTO MaTepuana.
PaccmoTpeHune 0OCHOBHBIX TAaloB B PELLIEHUH 3a/1a4M ¢ HArPYXEHHUEM KOMITO3UIIMOHHOIO MaTepuaa
B Simulia Abaqus Ha KoHKpeTHOU 3a1a4ye. AHAIH3 PE3yIbTATOB.

4.3 O030p METO/IOB MPEACKA3ATEILHOTO0 MOJIEITUPOBAHUSI CBOMCTB KOMITO3UIIMOHHBIX MaTE€pUaJIOB.
Teopun romorenu3zaru. MoaeaupoBaHue s;T9eHKH MePHOTUIHOCTH.

Macmradbl pacCMOTPEHUS KOHCTPYKLIUN U3 MOJIMMEPHBIX KOMITIO3ULMOHHBIX MAaTEpHaIOB: MUKPO,
Me30, Makpo. Slueiika NMepUOAMYHOCTH M TNPEACTABUTENbHBIA 37eMeHT oO0beMa. OcpeaHeHHbIe
OTIpE/IETISIONINE COOTHOIIEHUS: OCPEeIHEHHBIH 00001IeHHbI 3akoH ['yka [uisi M30TPONHOTO M
OpPTOTPOMHOTO Marepuana. ['omoreHuzamus u rereporenusanus koncrpykuud uz [TKM. Tloxxon
@oiirra u Peiicca.

4. O0beM y4eOHOI JUCIMIIITHHBI

O0beM TUCHUIITHHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
q. 9,
O01asi TPY10€MKOCTh TUCHHUILIHHBI 3 108 81
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHUS: 0,89 32 24
Jlexuuu - - -
[Tpaktryeckue 3ansatus (I13) 0,89 32 24
Jlaboparopusbie paboTsl (JIP) - - -
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CamocrosiTesibHas padora 1,11 40 30

KoHTtakTHas camocTosTenbpHas pabota 111 0,4 0,3

CaMocTOsTEIbHOE U3YUEHUE PA3/AETIO0B IUCIUILIMHbI ' 39,6 29,7
Bujg HTOroBOro KOHTpPOJIsi: 3a4eT ¢ OLEHKOM

AHHOTanuA padoyeil MPOrpaMMbl JUCUUIIIMHBI

«MopaennpoBaHue XMMHKO-TexHoiornueckux npomeccos (CAPP)» (51.0.04.06)
1.eap THCHUANIHHBI — GOpMHUPOBaHKE Y 00y4arOIIUXCS 3HAHUN O MOJIX0AaX K MAaTeMaTHYECKOMY
ONHMCAaHUIO OCHOBHBIX TEXHOJOTMYECKMX IPOLECCOB, HCIOJIB3YEMBIX IIPU IPOU3BOJCTBE
Pa3IMYHBIMM METOAAMU U3JETUIl U3 IUIAaCTUYECKUX Macc, 00ydyeHUEe MHKEHEPHOMY MBIIUICHUIO U
KCIOJIb30BAHHIO 3HAHUW B IPAKTHUYECKOMN AEATEIBHOCTH.
2. B pe3yabTare usyyeHus JUCHUNIMHBI 00YYAKOUIHICS T0JIAKEH:
Obaaoamye clenyOmIMIA KOMIETEHIMSIMY U HHIAUKATOPaMH UX JOCTH)KECHHUS:
OIIK-4.1, OIIK-4.2, OIIK-4.3..
3nams:
- MaTeMaTH4eCKOe OMKUCAaHUE TPOIIECCOB CMEIICHUS ChIMTYYHX MPOAYKTOB;
- MaTeMaTHUYECKOE ONKUCAHNUE CMEILIEHUS BBICOKOBA3KUX JKUKOCTEMH;
- METOJbl pacyera Hauboyiee pacHpOCTPAHEHHBIX B MPOMBIILICHHOCTH MEPEepadOTKH IIacTMacc
CMeCHUTEJICH;
- MaTeMaTH4eCKOe OMKCaHue TpoIlecca BaIbIEBAHUS;
- MaTeMaTHUYECKOE ONKCAaHNE PadOThI OJHOLIHEKOBBIX U JIBYXITHEKOBBIX IKCTPYIEPOB;
- METO/Ibl pacyeTa OCHOBHBIX MPOIIECCOB, MPOTEKAIOIINX B TEPMOILIACTaBTOMATAX;
- METOJBI pacyera MPOILECCOB, MPOUCXOISIIUX TPHU IMPOU3BOACTBE M3JEIHNA TPU CBOOOJHOM U
HEraTUBHOM ITHEBMO- BaKYyMHOM ()OpMOBaHUHU.
Ymemo:
- BBITIOJTHUTH PacyeThl OCHOBHBIX MapaMeTPOB MPOIEcca CMEUICHHS ChITyYUX MPOIYKTOB;
- BBIIIOJIHUTH PacyeThl OCHOBHBIX IAPAMETPOB MPOLIECCA CMELIEHUS BBICOKOBSI3KUX HKHUAKOCTEH;
- BBITIOJTHUTH PacyeThl OCHOBHBIX MapaMeTPOB MpOIecca BallblIEBaHUs TOJIMMEPHBIX MaTEPHAIIOB;
- BBINOJIHUTH PAcyYeThl OCHOBHBIX IapaMeTpoOB pabOTHl OJHOIIHEKOBBIX M JIBYXIITHEKOBBIX
JKCTPYACPOB;
- BBIIIOJIHUTD PAcU€Thl MPOIIECCOB MJIACTUKAINH, BIPHICKA U 3aII0JHEHUS (POPMYIOIINX MOJIOCTEN TPU
MIPOU3BO/ICTBE KOHKPETHOT'O U3JIENIHS METOAOM JIUThS MO AABJICHUEM;
- BBINOJIHUTH PAcCUeThl PA3HOTOJLIMHHOCTH U3JEJIUN, IMOJy4aeMbIX METOJaMU CBOOOJHOTO M
HEraTUBHOTO THEBMO- BaKYyMHOT'O ()OPMOBaHHUSI.
Braoemy:
- METOJaMH OIpEAeTCHUS] ONTHUMAIbHBIX U PAIMOHATBHBIX TEXHOJIOTUYECKUX PEKUMOB PaOOTHI
o0opynoBaHus AJis NepepabOTKU MIacTMAcC B TOTOBBIE U3/IEIINS;
- MeToJaMHM aHaiu3a HPPEeKTUBHOCTH paboThl mepepadaThiBarollero 00OpyNOBaHUSA IPH
MIPOM3BOJICTBE KOHKPETHOTO U3/IENHS;
- METOJIaMHU YIPABIIEHUS M PETYIUPOBAHUS TEXHOJIOTHUECKUMHU MPOIECCAMH, TPOUCXOASIIIUMU B
nepepadaTbIBaroIeM 000py10BaHUH.
3. Kpatkoe coaep:kanue AU CHHIIUHBI
Paznen 1. Mexanusmel nnporieccoB cMmemeHus. Kpurepnn kauecTBa CMEIIEHHS CHITYYHMX MTPOITYKTOB.
CMmenieHre BBICOKOBSI3KMX JKUAKOCTEH. Pacder mpoleccoB, NpPOTEKAlOIMX B CMECHUTENSX
pasnuuHoro tumna. Pacuer mporuecca BanbleBaHus. Cmenienue. OO0IIMe MOHATUS U ONpPEAETICHUS.
Kpurepun kauecTBa CMeEIIEHUS CBHITYYMX MNPOAYKTOB. CMeIIeHHE BBICOKOBSI3KUX JKUIAKOCTEH.
Wneanu3upoBaHHasi KapTUHA cMelleHHs. PacyeTsl mpoiieccoB cMENIEHUSI B POTOPHOM CMECHUTEIe
3aKpBITOTO THIIA, JJOMACTHOM CMECHTEJIe OTKPBITOTO THUIIA, B cMecHuTene OapabaHHoro tuma. Pacuer
Ipoliecca BaJIbLIEBAHUS U TETJIOBOM OanaHC BajbIIOB.
Pasznen 2. Pacuers! nporeccoB, MPOUCXOIAUINX B OJHOLUIHEKOBBIX IKCTPYAEPAX U B ABYXIIIHEKOBBIX
akcTpynepax. Pacder paboOThI OJHOIIHEKOBOW MaImIWHBI. Pacder 30HBI MHUTaHUS OJIHOIIHEKOBOM
MaluHbl. Pacder 30HBI JO3UPOBaHUS OJHOIIHEKOBOW MalInHBL. PacueT MoOIIHOCTH MpUBOAA
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OJTHOITHEKOBOW MamuHbl. [IpOr3BOIUTENHFHOCTD AO3UPYIONMIEH 30HBI MIPHU PA3THYHBIX COYCTAHHIX
11ara Hape3Ky ¥ TITyOUHBI BUHTOBOTO KaHaua. [I[pon3BoAUTEIFHOCTE OTHOIITHEKOBOTO SKCTPYIepa 0
30HE JIO3MPOBAaHUS C YYETOM THAPABIMYECKOTO COMPOTHBJICHUS ToJIOBKH. [IpuHuuMN pacyera
(GOPMYIOIIMX TOJOBOK IKCTpyAepa. [Ipon3BOAMTETLHOCTh U MOITHOCTh MPUBOJA JIBYXITHEKOBBIX
IKCTpynepoB. TermnoBoi OanmaHc SKCTPYAEpOB

Paznen 3. Pacuersl mporeccoB B y3iax IUIACTHMKALMM W BIPBICKA TEPMOILJIACTaBTOMATOB.
Teopernueckue oCHOBHI mporiecca TepModopmoBanus. OCHOBHI pacueTa Ipolecca IKCTPYy3nOHHO-
BBETYBHOTO (hOopMOBaHUs. PacueT mpou3BOIUTENBHOCTH TEPMOIUIACTABTOMATOB. PacueTr namieHus
JUThS M CKOPOCTH BIpbICKa. Pacuer mporeccoB TepmodopmoBaHus. Pacdyer HarpeBa JMCTOBBIX
3arotoBoK. Pacder nmporecca cBo6oiHOTO hopMoBaHusi. Pacder nporecca HeraTHBHOr0)OPMOBAHHUS.
Pacuet nporieccoB 3KCTpy3MOHHO-BBIIYBHOT'O ()OpMOBaHHMs. PacueT CKOpOCTH SKCTPY3UH 3aTOTOBKH.
JledopmarimoHHOE MMOBECHUE SKCTPY3HOHHBIX 3arOTOBOK.

4. O0beM yueOHOH JUCIHILINHBI

O0BLeM THCHUILINHEI
Buna yuyeOHo# padoThI Axax, | Actp.
3E
q, q,

O061asi TPYA0EMKOCTD AU CIUILIMHBI 4 144 108
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHUS: 1,78 64 48
B TOM 4HCJIe B (h)opMe NPAKTHYECKOI MOATOTOBKH - - -
Jlexun 0,44 16 12
[Tpaktuyeckue 3ansatus (I13) 1,34 48 36
JlaGopaTopHsie paboTsl (JIP) - - -
8 MOM Huciie 8 hopme NPaKxmu4eckol no020moeKu - - -
CamocrosiTeqibHasi padoTa 2,22 80 60
KonTtaktHas camocrosiTenbHasi pabota 0,4 0,3

2,22
CaMOoCTOsTEIbHOC H3YUYCHHE PA3/ICIOB JTUCITUILUIMHBI 79,6 59,7
By uTOroBOro KOHTPOJIs: 3adeT ¢ OEHKOMH

Anpo. IT-6110k
AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«OcHoBbI HHpOpMaIMOHHBIX TexHooruil» (51.0.05.01)
1. Heab AMCHUILIMHBI — O3HAKOMIIEHHUE CTYIEHTOB C TEOPETUYECKUMH, MPAKTUYECKUMH U
METOJIOJIOTUYECKUMHU OCHOBaMH COBPEMEHHBIX MH(GOPMAIMOHHBIX CUCTEM. B paMkax u3yueHus
JUCLUIUIMHBL y CTYAEHTOB (POPMHUPYIOTCS TEOPETUUYECKHE 3HAHHUA M IMPAKTUYECKHE HaBBIKU I10
MHCTPYMEHTAJIBHBIM CpPEJCTBAM IpOrpaMMHOro obecriedeHusi. CTyIeHThl U3y4alOT Ha IMPaKTUKE
BUIbI HH(POPMAIIMOHHBIX TEXHOJIOTUH.
2. B pesyabTare n3yueHus JMCUMIIIMHBI 00y4AIOLIUICH JOJIKEH:
Obnadamy creayoMMU KOMIIETEHIIMSAMU U UHIMKATOPaMH UX JIOCTUKEHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5;
OIIK-6.1; OIIK-6.2; OIIK-6.3.
3namy:
— TpOILECChl, METO/BI MOKCKa, cOopa, XpaHeHHs, 00pabOTKH, MPeCTaBIEHHs, PACIPOCTPAaHEHUS
nH(pOpMALlUM M CIOCOOBI OCYILECTBICHHS TaKUX IPOLECCOB U METOJA0B (MH(pOpMalMOHHbIE
TEXHOJIOTHH)
— COBpPEMEHHbIE HMHCTPYMEHTaJbHbIE CpEIbl, MPOrPaMMHO-TEXHUYECKHE IIaTGOPMbl U
IIPOrpaMMHBIE CPEJICTBA, B TOM YHCJIE OTEUECTBEHHOT'O ITPOU3BOJICTBA, UCIIOJIB3YEMBIE JUIsl PEILICHUS
3a/1a4 MpodeccruoHaIbHON 1eATeNbHOCTH, U IPUHIIMIIBI KX PAOOTHI.
Ymems:
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— BBIOMpaTh U  HCIOJB30BaThb  COBPEMEHHbIE  HH(OPMALMOHHO-KOMMYHUKAIIUOHHBIE U
WHTEJUICKTYaJIbHbIE ~ TEXHOJIOTUH, HWHCTPYMEHTAJIbHBIE  CpPEIbl, MPOrpaMMHO-TEXHHUYECKUE
1aTGOpMBbI U IPOTPaAMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOT'O ITPOU3BOJICTBA, /JISl PEIICHUs
3a7a4 Mpo(ecCHOHATBHON IeSTeTbHOCTH

— aHaJIM3upoBaTh MNpodeccHOHANbHBIE 3a7aud, BbIOMpaTh M HCIONb30BaTh mnoaxoxasmue HT-
TEXHOJIOTHH.

Braoemy:
— HaBbIKaMHU pabOTHI C JiexkamuMu B ocHoBe U T-penienunii JaHHBIMU
HaBBIKAMH MIPUMEHEHUS COBPEMEHHBIX HH()OPMAITMOHHO-KOMM YHHUKAIIHOHHBIX Hu

MHTEJJIEKTYAJIbHBIX TEXHOJIOTMH, HWHCTPYMEHTAJIBHBIX CPEACTB, B TOM YMCIE OTEYECTBEHHOI'O
IIPOM3BOJICTBA, [Vl PELIeHUs 3a1a4 NPo(ecCHOHAIBHON e TeIbHOCTH.

3. Kpatkoe cogep:kanue AU CUHIIUHBI

Paszgea 1. OcHoBbI HHGOPMAMOHHBIX TEXHOJIOTHH

1.1. Crpykrypa oOmepalMOHHBIX CHCTEM, ITaKeThl NpPUKIanHBIX mHporpamm, Microsoft Office.
Knaccudukanus nporpammubsix cpeacTB. CHCTEMHOE U NPHUKIATHOE MPOrpaMMHOE oOecreyeHue
ITK. O630p onepanuonnsix cucteM (OC). Ipunnuns! coznanus u coctaB OC: sapo, uaTEpdeEiic,
npaiiBepsl. Kpartkas xapaktepuctuka WINDOWS, monynbHblid npuHuun noctpoenus. Cpena
WINDOWS: okHa, ux 3JIeMEHTbI, pab0oTa B MHOTOOKOHHOM PEXUME.

1.2. TekcroBbiii penakrop WORD, penakropel MaTeMaTHUeCKUX W XUMHUYECKUX (HopMyil.
Bo3mokHOCTH co3nanus AIeKTpOHHBIX mnpe3eHtanuii (Power point). Co3naHue JOKYMEHTOB
pa3nuuHbIX (OopM (CTaHIAPTHBIX M HecTaHAapTHhIX). Co3llaHMe U PEJAKTHUPOBAHUE TEKCTOBBIX
JOKYMEHTOB C MAaTE€MaTHYECKUMHU U XUMUYECKHUMHU (POPMYITaMHU.

1.3. Tabnuunsiit mpoueccop EXCEL: 0630p, TumbI U aapecaius sueek, Gopmar siueek, BCTPOCHHBIE
¢bynkuuu, QopmarupoBanue Ttabimn. EXCEL: Bo3MokHOCTH TaOMMYHOTO penakropa u
HCIOJIb30BAHUE €TI0 AJIS pelieHus] MH)OPMAIMOHHBIX U MH)KEHEpHBIX 3a1ad. [locTtpoenue rpaduxos
U AUarpaMM.

1.4. EXCEL. Onepauuu ¢ maccuBaMu. Pa3pa®oTka u peanuzanus TPOCTEHIINX aIrOpPUTMOB C
WCIIOJIb30BAaHUEM BO3MOXKHOCTEW pefakTopa (HaXOXICHHE MaKCHMaJIbHOTO (MHUHUMAIBHOTO)
2JIEMEHTAa BEKTOpa U MaTPHULbI, HAX0XKIEHUE CYMMBI 3JIEMEHTOB BEKTOPA U MAaTPULIbl, BBIYUCIICHUE
MaTPUYHBIX BbIpakeHUM). Perienne BEIYMCIUTENBHBIX 3a/1a4 C UCIIOJIb30BaHUEM Talmuil. Pemienue
CJIAY c ucnons30BaHHEM OOpAaTHOM MATPUIIBI.

1.5. EXCEL Iloctpoenue rpagukoB u auarpamm. PacueT (yHKIMOHANBHBIX 3aBUCHUMOCTEN M
NoCTpoeHHe rpaduyeckux M300pakeHU c ucnoib3oBaHueM craHaapTHeIXx (yHkiuii EXCEL u
MacTepa ¢pyHkiuil. [ToctpoeHne noBepxHocTei ¢ HCNob30BaHNEM MacTepa Auarpamm. [loctpoenune
JIVHUM TpeHAa.

Pa3nes 2. AnropuT™Mbl M 0CHOBBI IporpaMMupoBanus Ha s3bike MATLAB

2.1. Anroputmsbl, TUnbl anroputMmoB. [loHsTHe anroputma M ero cpoicTBa. CrocoObl 3amucH
aNropuTMOB. MOAYIBHBIN NPUHIAI TOCTPOEHUS AITOPUTMOB U Iporpamm. [laker KoMIbIOTEpHON
matematukn MATLAB. XapakTepucTuku  S3BIKOB  IPOIPaMMHUPOBAaHHA. OBOJNIOLUS U
KJIacCU(pUKaLUs SI3bIKOB NPOrpaMMHUpPOBAHUS, HUMIEPATUBHBIE, (YHKIMOHAIbHBIC, JOTHYECKUE,
O0OBEKTHO-OPUEHTHPOBAaHHbBIE, MX  KoMOMHauuu. [loHATHMS  TpaHCHAUMM,  KOMIWISLIUH,
UHTEpIpEeTalMi, UX pa3iuyus. SI3bIKM MPOrpaMMHUPOBAHUS BBICOKOro YypoBHS. CTpyKTypHOE
nporpaMMHUpOBaHue, ero ocodeHnoctr. O030p MakeToB KOMIbIOTEpHOI matemaruku — Matlab,
Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYphl M NPHUHIMIIBI CTPYKTYPHOI'O MPOrpaMMHPOBAHUS,
wiuoctpanus. ba3zoBbie anropuTMudyeckue KOHCTPYKIUH (CIe10BaHUE, BETBIECHHUE, TOBTOPEHUE), UX
peanuzanuu. Omnepartopsl sa3bika nporpammupoBanuss MATLAB. OcHoBHble pematenu (solvers)
MATLAB nns peanu3aluy BbIUYMCIUTEIbHBIX alTOPUTMOB. bubnnoTeka cTaHAApTHBIX (YHKIIMMA
size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, numa2str, disp, printf.

2.3. Tloctpoenue rpadukoB GpyHKIMH OTHOW M ABYX NepeMeHHbIX. Mcnonp3oBanne QpyHKIui plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienue rpadukoB(3aroyoBKu,
TTOATIMCH TIO OCSIM U TIP.).
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2.4. Onepauuu HaJ MacCMBaMHU: BEKTOpaMH U MaTpULlaMU - CIOXEHHE, YMHOKXEHHE,
TPaHCIIOHUPOBaHKE, oOpameHue (inv), BRIYUCIEHHE HOPMBI (norm), panra (rank) u onpeaenuTens
MaTtpuubl (det). ATTOPUTMBI HAXOXKJICHUS MaKCUMAaJbHOTO, MUHUMAJILHOTO 3JIEMEHTa B MacCHUBE,
AJITOPUTMBI COPTHPOBKH U UX peanu3anus (Harpumep, Selection Sort).

Pa3znea 3. Uucnennnie meroabl. Peanuzanus npocreiimmx ajaroputMmoB B cpeae MATLAB

3.1. YucneHHsle METOABI, XapaKTEPUCTUKA U HMX OCOOEHHOCTH, IMOHITHE CXOAUMOCTH METO/a.
DJeMEeHTHI TEOPUU MOTPEIIHOCTE!, KilacCuUKalUs MOrpenIHocTel, abCONMIOTHASE 1 OTHOCUTENbHAS
MOTPEIIHOCTh, TIOHATHE (YHKIUM HOpPMBL. BBeleHHEe B CTATUCTHKY. AJTOPUTMBI  JUIS
cTaTucTU4Yeckoil o0paboTku uHGOpMaLUK (BHIYMCICHHE TOYEYHBIX M HHTEPBAIBHBIX OIEHOK
PE3yNIbTaTOB U3MEPSIEMO BETMYUHBI), uX peanu3anuu B [IKM MATLAB. Hcnonb3oBanne QyHKIHA
min, max, median, var, polyfit, polyval.

3.2. Ilpubnmwxkenue ¢pynkumid. Uatepnonsaus MHOrowieHaMu. Kycounas uHTeprnonsuus (CIuiaiiy).
Onenka norpemHoctd. Dynknun MATLAB s paboTsl ¢ MHOrouneHamu polyld, polyval, polyfit,
polyder, polyint.

3.3. Boruncnenue onpeieIeHHbIX HHTETPalioB, aJlTOPUTMbI METOI0B MPSAMOYTOJIbHUKOB, TPANeIUi 1
CuMIiicoHa, OLIEHKa IIOTPEeIIHOCTH METOJ0B. Peanu3anus aaropuTMOB YHCIEHHBIX METOJI0B
BBIUMCIICHHS OTPE/IeNIeHHBIX HHTErpanioB B cpeqe MATLAB, npuMmeHeHrne CTaHIaPTHBIX (QYHKIIUN
trapz, quad, integral

3.4. HUccnenoBanne ¢GyHKIUH OIHOM mnepeMeHHOW. Pemienue HenuneiHoro ypaBHenus f(x)=0.
Otnenenue KopHeH. AJNTOpUTMBI YTOUHEHHS] KOpHSA (METOJ IMOJIOBMHHOrO JeneHus, HbproToHa,
npocToii utepanun). CpaBHUTENIbHbIE XapaKTepUCcTUKH. Peanuzanus anroputmos B cpene MATLAB
1o OJIOK- CXeMaM M C UCTOJIb30BaHUEM pelaTeneit roots, fzero.

3.5. UccnenoBanue pynkuuu ognoi nepemenHoil. [Touck skcrpemyma pynkunu BrrancnurenbHbie
QITOPUTMBl HAXOXKJIEHUS JIOKAJIbHBIX M TJOOAIbHBIX 3KCTPEMYMOB (METOJA JAENEHHUS OTpe3Ka
MOTOJIaM, METOJ 30J0TOT0 CEYEHHs), UX pealu3aluu Mo OJIOK- CXeMaM U C HCIOJIb30BAaHHEM
pemarens fminbnd B cpene MATLAB.

Pa3znea 4. Komnbrorepubie ceTu. basbl JaHHBIX

4.1. KoMIbIOTEpHBIE CETU: TOIOJIOTUU CETEH, UX XapaKTEpUCTUKU. TOMOJIOrMM ceTei: 3Be3aHasd,
HIMHHAsL, KoyblieBasg. CeTH 3aKphITOrO THUIA: JOKAJIbHBIE U paclpeielieHHbIE CeTH, KOPIOpaTHBHBIC
cetd. IIporpaMMHO-TexHHUECKOE OOecreueHue: ajapecanus, olepalioHHas CHUCTEMa, aJaITepshl,
JpaiBepsl, MPOTOKOJIBI (0COOBIE SI3BIKU, HA KOTOPHIX 00MEHUBAIOTCA HHPOPMAIIHEH KOMITBIOTEPHI B
cetu, Hanpumep, TCP, TCP/IP, UDP).

4.2. Tnobanphble cetu pasnuunoro Macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3smoxnoctu cetn MurtepHer, Cucrema TenexkoHpepeHUui. OnekTpoHHass mnouta. [octynm k
nH(pOpMalMOHHBIM pecypcaM. 3amuTta uHpopManuu. [loHsTHEe 0€30MacHOCTH KOMIBIOTEPHOMN
MH(pOpPMaLIMU: HAJISKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JAHHBIX, 3alllUTa OT BHECEHUS W3MEHEHUN
HEYNOJHOMOUYEHHbIMU 50 HIIaMU, COXpAHEHHUE TallHbI IEPENUCKU B JIEKTPOHHOMN CeTU AJTOPUTMBI
3amUThl UHGQOPMAITUU: METOJBI 3aIllUThI, KOMIBIOTEPHBIE BUPYCHI U OOphOa ¢ HUMH. MeTosbI
peanu3anuy 3amuThl HHGOPMaIIUU: TPOrpaMMHBIE, allapaTHbIe, OpraHU3aI[MOHHEIE.

4.3. UnpopmanmonHsie cuctembl. CHCTEMBI yripaBiieHus1 OaHKaMu 1 0a3aMH JaHHBIX. PensimonHas
MojieTh TaHHBIX. CTPYKTypa 3amicH, MeToIbl JocTyna K uHpopmaru. OOMeH JaHHBIMU C JPYTUMU
npuioxkeHussMu WINDOWS: TekcToBbIMU peJaKTOpaMu U 3JIEKTPOHHBIMH Ta0JINILIaMHU.

4.4. Pensumonnas 6a3a nanHbix ACCESS. 'maBHOEe OKHO, MEHIO KOMaHJ, MaHelb HHCTPYMEHTOB.
Co3manrie U OTKpHITHE 0a3bl JaHHBIX. BBOA M pemakTHpOBaHWE JAHHBIX B PEXKUME TAOJIHIIBI H
pexxume KOHCTpyKTopa. PopMUpoBaHHE 3alIPOCOB. 3aIPOCHI MPOCThIE U MHOTOTAOINYHBIE, 3aIPOCHI
¢ ycioBusiMu. Co3ganue oT4eToB U popM. TexXHOIOorus peaan3anny NpoCTeHINX 3a1a4 CpeICTBaMU
CYBJ ACCESS.

4. O0beM yueOHO#i JUCHHUIIJIMHBI.

O0BbeM TUCHUTIINHBI

Bup yuyeoHoii padornl Akan. | Actp.

4. Y.

3E
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Oo61asi TPY10eMKOCTh TUCIHILTHHBI 4 144 108
KoHnTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 2,22 80 60
B TOM YHCJIe B (h)opMe NPAKTHYECKO#i MOATOTOBKH
Jlexkuun 0,44 16 12
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
JlabopaTtopHsie padoTsl (JIP) 0,89 32 24
8 MOM Huce 8 (hopme nPaKxmuieckol no020moeKu - - -
CamocTosiTesibHasi padoTa 0,78 28 21
KoHTakTHas camocTosTebHas paboTa 0,4 0,3
0,78
CaMocTosITeIbHOE U3YUYEHUE PA3/AETIO0B IUCIUILIUHbI 27,6 20,7
JK3aMeH 1 36 27
KonTakTHas camocrosiTenbHas paboTa 1 0,4 0,3
CaMoCTOSATENbHO U3YUYEHHUE PA3/AEIO0B IUCHUILIMHbI 35,6 26,7
Bujg HTOroBOro KOHTpPOJIsi: IK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl THCUUIIMHBI
«IIpodunanHoe nporpamMmHoe odecnedeHne 1JIsl pelieHUus 3a1a4 NpoecCHOHAIbHOU
peareabHocTn» (51.0.05.02)
1. Heab AUCHUIUIMHBI — O3HAKOMIIEHHUE CTYIEHTOB C TEOPETUYECKUMH, MPAKTUYECKUMH U
METOAOJIOIMYECKMMH OCHOBAMHU COBPEMEHHBIX MH(OPMALMOHHBIX cUCTeM. B pamkax u3ydeHus
JUCHUIUIMHBL 'y CTYJEHTOB (DOPMHUPYIOTCSI TEOPETUYECKUE 3HAHHUS U IPAKTUUECKUE HABBIKU I10
MHCTPYMEHTAJIbHBIM CpPEJCTBaM IpOrpaMMHOro oOecrneyeHus. CTyIeHTbl M3y4dalOT Ha MPAKTUKE
BUIbI HHPOPMAITMOHHBIX TEXHOJIOTHH.
2. B pe3yJbTaTe H3y4YeHUs] AUCHHUILIMHBI 00y4ar0IIHIiCH JOJIKEH:
Obaadoamye clenyomUMyA KOMIETEHIMSIMY U HHAUKATOPaMH UX JOCTHKECHUS:
OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-6.1, OIIK-6.2, OIIK-6.3
3nams:
- Ipolecchl, METOJAbl  IOHWCKa, cOopa, XpaHEHus, OOpabOTKM, IpelCTaBICHHUS,
pacripocTpaHeHust MH(QOpPMAu W CHOCOOBI OCYIIECTBICHHS TaKUX NPOIECCOB U METOAOB
(uH(OpPMaIIMOHHBIE TEXHOJIOTHN)
- COBPEMEHHBIE HHCTPYMEHTAJIbHbIE CpEAbl, MPOrpaMMHO-TEXHUYECKHE IUIaTGOpMBbl U
IIPOrpaMMHBIE CPEJICTBA, B TOM YHCJIE OTEUYECTBEHHOTO IPOU3BOJICTBA, UCIIOIb3YEMBIE JUIS PEIICHHUS
3aJ1a4 MpodeccuoHAIbHOMN 1eATEeNbHOCTH, U IPUHILIMIIBI KX PAOOTHI.
Ymemy:
- BBIOMpAaTh W UCIOJB30BaTh COBPEMEHHBbIE HH(POPMAIMOHHO-KOMMYHUKALIMOHHBIE U
UHTEJUIEKTYaJIbHbIE ~ TEXHOJIOTUM, HWHCTPYMEHTAIBHBIE  CPEAbl, IMPOrPaMMHO-TEXHUYECKHE
m1aTGOpMBbI U IPOrpaMMHBIE CPEJICTBA, B TOM YHCJIE OT€YECTBEHHOI'O IMPOU3BOJICTBA, AJIs PEeIICHUs
3aJ1a4 NpoQecCHOHANBHOMN NesTeTbHOCTH
- aHAJIM3UPOBaATh NMpoecCHOHATIbHBIE 3a/1a4M, BBIOMPATh U UCIOJIb30BaTh noaxoasmme UT-
TEXHOJIOTUH.

Braoems:
- HaBBIKaMU paboTHI ¢ JekanMi B ocHoBe U T-penieHuit nanHbIMH
HABBIKAMHU MIPUMEHEHUS COBPEMEHHBIX WH(POPMAITMOHHO-KOMM yYHHKAITHOHHBIX u

MHTEJUIEKTYaJIbHBIX TEXHOJIOTUI, WHCTPYMEHTAJIBHBIX CPEICTB, B TOM YHCIIE OTEYECTBEHHOI'O
MIPOU3BO/JICTBA, JIJISl peUIeHUs 3a/1a4 MPOPECCHOHATBHON JAESITETbHOCTH.

3. Kpatkoe coaep:kanue AU CUUIIUHBI

Pa3znea 1. IIKM Python u ocoGeHHOCTH ero peajM3auMu JJisl pellleHUs] PacYeTHBIX 3a71a4 B
XMMHHM ¥ XUMHYECKOI TeXHOJIOIMU

1.1. OOBEKTHO-OPHEHTUPOBAHHBIN S3bIK MporpamMMupoBanus Python: 0630p. OcoGenHoctu u
CBOHCTBa 00bEKTHO-OpueHTHpoBaHHOTrO MporpammupoBanus (OOII). Co3nanue U MCHOIb30BaHKE
muctpubytuBa Anaconda. Wudpactpyktypsr Spyder, Jupiter, crpykrypa s3bika. OCHOBHBIE
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CTPYKTYphI JaHHBIX (CIHCOK KOPTEX, OOBEKThI) M OMepanud Haj HUMHU. AJIroputMbl. OCHOBHbIE
ATOPUTMUYECKHE KOHCTPYKIUH (ClIeZJOBaHUE, BETBICHUE, IMKJIBI) U UX peanu3auus B Python.

1.2. Beenenue B nmporpaMMupoBanue Ha si3pike Python. CTpykTypa nmporpaMmebl, OTCTYITBI, MOJTYJIH,
ormepaTopsl, (yHKIMM (MMEHOBAaHHBIE M AaHOHUMHBIE), ocoOeHHocTH. CTaHIapTHBIE U
HecTaHJapTHbIC PyHKIUY s13bIKa Python (00miero HazHaueHus, MaTeMaTHIeCKue, 00paboTKa CTPOK,
BBO/I/BBIBO/I).

1.3. Pa3zpaboTka anropuTMoB, IporpaMMHPOBAaHKE U OTJIaaKa mporpaMm Ha Python (B cpene Spyder).
VYnpasusromue kouctpykiud if, for, while.

1.4 O0630p mpeaAMETHO-OPUEHTHPOBAaHHOW OubOaMoTeKkn wmoxaynei Python pans HaydHpIx
WH)KEHEPHBIX BbIYMCIeHUH SciPy (Momynu scipy u numpy, a Takxke matplotlib), cpaBHenue c
MATLAB. OcHoBHas cTpykTypa AaHHbIX NumPy mjis BEKTOPHBIX W MATPUYHBIX BBIYMCICHUN
ndarray. OCOOEHHOCTH BBIMOJHEHUS JCUCTBUH HaJx MaTpulamMu (CIIO)KEHHE, BbIYUTAHHE,
YMHOXXEHHE, oOpamieHue) Ha si3bike Python. MHpopmanmonHbie mMaTpuvHble QYHKIHH (HOpMA,
ompexaenutenb, panr). Meroasl ndarray — T, copy, shape, size, ndim u ap., WHIEKCHpPOBAaHHE,
MaTpu4YHOE Ipou3BeAcHue U GyHKIIMKU Moayssi numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

1.5 Tloctpoenue rpadukoB Ha s3bike Python ¢ ucmosnbpzoBanumem moayns matplotlib. dynkuuun
Moy matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcraHoBka napaMmeTpoB
Y aHHOTUPOBaHUE TPadUKOB.

Pa3znesn 2. Meroabl BbIYMCIUTEIbHOH MaTeMaTHkH. OCHOBHBbIE 3Tanbl pelleHWs 3a4a4 Ha
IBM. Pemienue cucrem JinHelHbIX ajredopandecknx ypapaenuii (CJIAY)

2.1. IlpsiMble ¥ UTEpaLlMOHHbIE YMCIEHHBIE METObl. DJIEMEHThl Teopuu norpemnocteil. [lonsarue
HOpMBI. OCOOEHHOCTH MAIIMHHOW apuPMeTHKH (KpaTkuil moBTOp). OCOOEHHOCTH BBIMOJIHEHUS
JEWCTBUI HAJ MaTpULaMu (CIOKEHUE, BHIYATAHHE, YMHOXKEHHE, oOpamieHne) Ha s3bike Python,
nH(pOpMalMOHHBIE MAaTpUYHbIE QYHKIIUU (HOpMa, OTIPEAETUTEINb, PAHT).

2.2. Pemenue cucrem nuHeHHBIX anreOpamdeckux ypaBHenwmid (CJIAY). IlocranoBka 3amauu.
[Torpemnoctr. MeToapl ¢ MCHOIB30BaHUEM OOPATHON MATPHUIBI U METOJ MPOCTBIX HTEpaIlHil.
Pemenne CJIAY Ha sizpike Python ¢ mcmonms3oBanmeM Momyneil numpy.linalg u scipy.linalg. u
¢dbynkuii det, rank, inv, cond, norm, solve.

2.3. O630p meronoB pemeruss CJIAY. BeruncnutenpHas yCTONYHMBOCTH, CXOJAMMOCTH METOOB.
OOycnoBNEHHOCTh CHCTEMBI JHMHEHHBIX anreOpandyeckux ypaBHeHuit (CJIAY) wu  ducno
00YyCIJIOBIIEHHOCTH.

Pa3znea 3. O0padorka pe3yjbTaToB H3MepeHHs OAHON Bean4uuHbl. IIpudiaumkenne pyHKkuun
MHOI'04/ICHAMH C OTHOI He3aBUCUMOI nepeMeHHOi. PelieHue cucreM HeJIMHEHHBIX YPaBHEHU
(CHY) uncjieHHbIMH METOAaMU

3.1. O6paboTKa PKCIEPUMEHTAIBHBIX JNAaHHBIX. TOYEYHBIC W WHTEPBAILHBIC OICHKU. DyHKIMH
Python. Omnpenenenue kputepust CTbrofieHTa

3.2. Tlpubnuxenune GyHKIHA. MeETOAb MHTEPIOJSIIIMU 3aBHCUMOCTEM C OJHOM HE3aBHUCHUMOM
nepeMeHHol. HTepnonsioHHbIil MHOrowieH Jlarpanska, peanuzanus B Python.

3.3. Ilpubnmxenue (yukuit. MeTonbl anmpoKCUMAIlMKd 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepemeHHoil. Meron Haumenblnx kBaapatoB (MHK). Hcnonw3oBanue ¢ynxuuii Python mms
anmpoxcumarun 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

3.4. AnropuTMbl MeTOAa MpocToi urepauuu U merona Heiortona - Padcona mns pemenus CHY.
CKopocTh CXOAMMOCTH, OLIEHKH NorpemHocTy. Peannsanus meronoB B Python.

3.5. Merouka UCIIONIb30BaHMs pemaTeneil B Motysie scipy.optimize, ¢pyHkuuu root_scalar, root.
Paznen 4. Peumienue 3a1a4 MHOTOMEPHOH ONTHUMHU3ALMH YUCICHHBIMM METOAAMHM. AHAJIU3 U
pemieHue quddepeHHATbHBIX YPABHEHHUI YUCICHHBIMHA METOAAMU

4.1. Knaccudukanus 3amad ¥ METOJNOB ONTHUMHU3ANMH. MeETOJ TpaJHMeHTHOrO CIycka. MeTroa
negopmupyemMoro MHOrorpaniuka. Peanunzamus meronoB B Python.

4.2. Berpoennbie MeToibl SciPy. Boibop pemiarens B Moayine scipy.optimize BerpoeHHble MeTOIbI
SciPy, ¢dyHknuu minimize scalar, minimize.
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4.3. AnropuTt™Mbl METOAOB pemieHus AuddepeHnnanbHbIX ypaBHeHH. MeTtonbl Diiyiepa U €ro
monudukanuu. Peanuzamus meronoB B Python. BeiGop pemarens B Monyne scipy.integrate,
¢dbynkuuum solve ivp, solve bvp.

4. O0beM yueOHOoili JUCHHMIIJIMHBI.

O0BeM TUCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q, q,
Oo61asi TPY10€MKOCTh TUCHHILIHHBI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1,33 48 36
Jlexknuu - - -
[IpakTuueckue 3anstus (I113) 0,44 16 12
JlabopaTopHbie padoTsl (JIP) 0,89 32 24
CamocTosiTesbHasi padoTa 0,67 24 18
KoHTtakTHas camocTosTenbHas pabota 0,67 0,2 0,15
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 23,8 17,85
Bug nToroBoro KOHTpoJIs: 3auer

SAnpo. IIpoexkTHbIii 010K
AHHOTanus padoyeil NPOrpaMMbl ¥ CUHUILIMHbBI
«BBeieHne B MCCJIEI0BATEIbCKYIO JesaTeIbHOCTh» (51.0.06.04)
1 [enp JMCHUIUIMHBI — O3HAKOMHUTH C MCCIENOBATEIBCKHUM IIPOTOKOJIOM, C(HOPMHUPOBATH
MpeJicTaBiIeHue 00  MCCIEeNOBAaTENbCKOW  JEATENbHOCTH  TOCPEICTBOM  BBIMIOJIHEHUS
WHIWBUIYAIBHOTO WM TPYNIIOBOTO TPOEKTA IO TeMe 00pa30BaTEeIbHOTO TPEKa, CIIOCOOCTBOBATH
CaMOOTPEIEIICHUI0 00YYaroIIerocs, MOATOTOBUTh K BBIMOJHEHHIO MPOU3BOJACTBEHHON MPAKTUKH:
HAy4YHO-HCCIIEI0BAaTEIbCKONW PabOTHl.
2 B pe3yabTare n3yueHus JUCUUIJIMHBI 00y4AOUIUIACS T0JIKEH:
O6nagath caeayOUMMI KOMIIETEHUUSAMU U UHIUKATOPAMU UX TOCTUKEHUS:
OIIK-1.3
3nams:
- ACCIIEI0BATEIbCKUI TPOTOKOJI;
- METO/I0JIOTHIO MCCIIE0BATENbCKON e TENIbHOCTH;
- CTPYKTYpY CHCTEMBbI paslelieHUs] TpyJa HCCIel0BaTeIbCKON IesTeIbHOCTH B 00JAaCTH XMMMHU,
XUMHUYECKON TEXHOJIOTUN U MH)KEHEPHH;
Ymemn:
- popMUpOBaATH TUIOTE3HI;
- MOJIEJINPOBATh CIIOCOOBI MPOBEPKHU TUIIOTES;
- IPOBOJUTH TEOPETUUECKUE U SIKCIIEPUMEHTAIILHBIE UCCIIEJOBAHMS;
- AHAJIM3UPOBATh PE3YJIbTATHI UCCIEIOBAHMS U JEJIaTh BHIBOJIBI OTHOCUTEIBHO BBIIBUHYTBIX THIIOTES;
- TOKYMEHTaJIbHO CONPOBOXKAATh UCCIIEI0OBAHUS,;
Braoems:
- MOAXOJAMHU W HHCTPYMEHTaMM, B TOM 4HCIE HUPPOBBIMH OPraHU3alUU HCCIEI0BATEIbCKON
JESTEIbHOCTH;
- UM (POBBIMU UHCTPYMEHTAMU OpTraHU3aLMH COBMECTHOM pabOThI MPU MPOBEIEHUH MCCIIEI0BAHNM.
3 KpaTkoe coaep:kaHue U CHUNITHHBI
Paznen 1. Bkirodaer pacCMOTpEHHE OCHOBHOM T€OPHUU HAYyYHO-MCCIIEA0BATEIbCKON e TEIbHOCTH
U IIPAKTHKY €€ pealu3aly, B TOM YUCIIE MOAXOAbl U MHCTPYMEHTBl OpPraHU3allui U YIPaBICHUS
HCCJIEIOBATEILCKOM 1eATENbHOCTBIO C YYETOM OTPACIIEBON U MPEAMETHON CHELHUPUKY.
1.1. Meromosorusi ~ HAY4YHOTO  TIO3HAHMSL. Jlornka  McCIENOBaTENbCKOTO  IIpOLECca.
HccnenoBatenbckuii MPOTOKOJ. ITambl HAYYHO-HMCCIEAOBATENbCKOW paboThl. TemaTuzamms u
LeJIETIONIaraHe Hay4YHOT O UCCIIEA0BAaHNUs: IPUHIIMIIBL, TOAX0/IbI, METObl. AKTYaJIbHOCTh U HOBU3HA
uccienoBanus. BeinBrxkenue runores3. [louck, HakorieHne u 006paboTka HAyYHOU, TEXHUUECKOH U
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uHOM MHpopMaruu. TeopeTuueckue U dKCIEpUMEHTaIbHble HccaeaoBanus. DyHIaMeHTalbHAS U
NpPUKIAJHAs HayKa, UCCIENOBaHHS U pa3paboTku. CBs3b HCCIENOBATEIbCKOW M WHIKEHEPHOM
nesTeNIbHOCThI0. OCOOCHHOCTH HMCCIeI0BaHUM U pa3paboTOK B aKaJIeMUYECKOM U KOPIIOPATUBHOM
CEKTOpE.

1.2. CocTrositHue M METOJbI COBPEMEHHOM XHMMHYECKOM W WHXEHEPHOM HAyKu B 00JacTH
HePTEra30XUMHH, OPraHMYECKOTO CHHTE3a, MOJUMEPHBIX M (PYHKIMOHAIBHBIX MAaTepHAJIOB U B
CMEXHBIX HayKaxX U OTPacCIIsX.

1.3. HopmaTtuBHBIE JOKYMEHTBI, pPETIAMEHTHPYIOIINE MCCIEI0BATEIbCKYIO JEATEIHOCTh B
Poccutickoii peneparuu.

1.4. lucTpyMeHTHl TOMCKa, aHaIM3a HAyYHO-TEXHMYECKOW HH(pOpMAIMM M HamucaHus o030pa
auTepaTypbl. HCTpYMEHTBI COMPOBOXKICHHUS HCCIEAOBATEIBCKON IEATEIbHOCTU. DJIEKTPOHHBIE
naboparopubie xkypHaibel (ELN), cucremsr ynpasnenus naboparopuoit mnpopmarmenn (LIMS).
Opranuzanys COBMECTHON paboThI ¢ HH(OPMALIMIA U IKCTIEPUMEHTATbHBIMU JTaHHBIMH.

Paznen 2. Bxiroyaer BBIIOJIHEHHME MHIMBUAYAIBHOIO HWIIM TPYNIIOBOIO IIPOEKTa IO TEME
00pa3oBaTeNbHOr0 TpeKa.

2.1. TlpoBeneHne NENOBON UTPHI C LENbIO TEMATH3AIMHM HCCICAOBAaHUS W, TIPU HEOOXOIUMOCTH,
dbopMUPOBaHUS CTYEHYECKIX UCCIIEOBATEIBCKUX TPYIIIL.

2.2. llouck nuTeparypsl U HaNMCAaHHUE JIUTEPATYPHOTO 0030pa.

2.3. IlocTaHoBKa 11eMel, 3a/1a4 UCCIeA0BaHUS, BbIIBI)KEHUE TUIIOTE3.

2.4. InanupoBaHWe W TPOBEICHHE HKCIEPUMEHTAIBHON pabOTHI, BKIIOYAsl aHAINU3 U 00pabOTKY
9KCIIEPUMEHTANBHBIX JIaHHBIX, OLIEHKY TUIIOTE3.

2.5. IlonBenenue uToroB paboThl U UX Ipe3eHTauus. Hanucanue u crava-npreMka 0T4eTa 0 HayyHo-
HCCIIeIOBATENBCKOM paboTe.

4 O0beM yueOHOi JUCHUIJIMHBI

O0BbeM THCHHUILINHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
q. 9.
O01mast TpyA0eMKOCTh M CHUILITHHbBI 5 180 135
KonTrakTHasi paboTa — ayAUTOPHBIE 3AHATHS: 2,67 96 72
Jlexumu - - -
[Tpaktuueckue 3ansatus (I113) 2,67 96 72
Jlaboparopusbie paboTsl (JIP) - - -
CamocrosiTeJibHasi pa6oTa 2,33 84 63
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15
CamocrosTenbHOE U3YYeHHUE Pa3IesioB JUCIUTUIHHEI 83,8 | 62,85
Buj nTOroBoro KOHTpOJIs: 3auer

Snpo. O61muii HHKEeHePHBbI 0J10K
AHHOTanus padoyeil NPporpaMMbl 1M CHHUIIJIMHBI

«0030p nuaycrpum» (51.0.07.01)
1. Hear aucHUMIMHBI — (QOPMUPOBAHUE MPEJCTABICHUM O COBPEMEHHBIX HWHAYCTPUAX
He(TEera30XuMHH, MPOMBIIUIEHHOIO OPraHMYECKOro CHUHTE3a, MOJIMMEPHBIX M (YHKLIMOHAIbHBIX
MaTepUajoB, CO3JaHHUE YCIOBHM ISl OCO3HAHHOTO BBIOOpa OOy4arOIIMMCs MPEAMETHOTO Tpeka
o0OyueHusl.
2. B pe3yJbTaTe M3y4YeHUs] AUCHMILIMHBI 00y4arOIMIiCS JOJIKEH:
Obnanath caeyrOMUMH KOMIETEHIUSAMHI U UHAUKATOPaAMU UX JOCTHIKEHHS:
OIIK-4.1, OIIK-4.2, OIIK-4.3
3nams:
- CTPYKTYpY, HPOIYKTOBO-CHIPHEBBIE LIEMOUYKH, COBPEMEHHOE TEXHHYECKOE WU SKOHOMHUYECKOE
COCTOSIHUS M TEHJEHIIMM Pa3BUTUSI UHAYCTPUU;
- OCHOBHbIE KOMITAHUH PEAIbHOTO CEKTOPa SKOHOMHKH U LIEHTPbI KOMIIETEHIIUI B OTPACIIH;
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Ymems:

- BBISIBJISITh IEPCIIEKTUBHBIC U TEPSIOLINE aKTYaIbHOCTh HAPABIICHUS B HHAYCTPHH;

Braoemy:

- HaBBIKAMH MCIIOJIb30BAaHUS HMCTOYHUKOB OTPACICBOM IKOHOMHYECKOW, CTATHYECKOW M HWHOM
nHpopMaIuu.

3. KpaTkoe copepkanue Q11 CHUNTHHBI

Pazgen 1. Ilepepabotka Hedtm u Tra3a. Hedrerazoxumms. TexHoIOTHs NPUPOIHBIX
SHEPrOHOCUTENIEH.

Pazgen 2. OcHOBHOHN OpraHWYECKUd M HEPTEXUMHUYECKUU CHHTE3. AJIbTCpPHATUBHBIC HCTOYHUKH
CBIPbSI 1711 OCHOBHOT'O OPraHMYECKOTO CUHTE3A.

Paznen 3. Toukuii opranndyeckuii cuHTe3. TeXHOJIOrus: KpacuTeseu.

Paznen 4. Ilonmumepnas otpacib. [loaumepnsie Marepuanbl. [Ipou3BOJICTBO MOJNMMEPOB B
NEPBUYHBIX (hOpMax.

Paszpnen 5. JlakokpacoyHble MaTepuaisl U OKPBITUS.

Paznen 6. IIpou3BoICTBO U MPUMEHEHHUE U3JICTUNA U3 TTOJIMMEPOB.

Paznen 7. IlonuMepHble KOMIO3UIIMOHHBIE U (PYHKIIMOHATBHbBIE MAaTEPHAIIBL.

Paznen 8. Yriepoansie u QyHKIIMOHATLHBIE MaTEPHUAIIbI HA UX OCHOBE.

Kaxnpiii u3 pas3nenoB BKIOYAET 0030p CTPYKTYpbl U TPOIYKTOBO-CHIPHEBBIX  IIETIOYEK,
COBPEMEHHOI0 TEXHUYECKOIO M SKOHOMUYECKOM COCTOSSHUA M  TEHACHUUW Ppa3BUTHUA
He(TEra30XUMHUECKOW, TTOJMMEPHON OTpacieil, WHIYCTPUHM MPOMBIIUICHHOTO OPraHUYEeCKOTO
CHUHTE3a, OTpacieil MOJMMEpPHBIX U (YHKIIMOHATBHBIX MATEPUAIOB U BEIIECTB B HALIMOHAIBHOM U
MHUpPOBOM MaciiTabe, O3HaKOMJICHHE C 0O0pa3oBaTeiIbHON, HAYYHOM ¥ HWHHOBAIMOHHOU
JeSITeNbHOCTBIO (haKyNnbTeTa HeTera30XMMHUU U TIOJTMMEPHBIX MaTepUajoB.

4 O0beM yueOHOi JUCHUIJIMHBI

O0BbeM THCHHUILINHBI
Bun yueOHoii paboTbl Axax, | Acip.
3E
q, q,
Oo61asi TPYA10eMKOCTh TUCIHILTHHBI 2 12 54
KonTrakTHasi paboTa — ayAUTOPHBIE 3AHATHS: 1,33 48 36
6 moMm uucie 6 hopme npaKmu4ecKoli N0020moeKu
Jlexun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
8 MoMm yucie 8 hopme npaKmuyeckol n0020mo6Ku - - -
JIaGoparopusbie pabotsl (JIP) - - -
CamocTosiTeibHasi padoTa 0,67 24 18
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15
0,67
CaMocTosiTenbHOE U3YUEHHUE PA3/IETI0B IUCIUILINHBI 238 | 17,85
Bua HTOroBOro KOHTpOJIsI: 3auer

AHHOTanus padoyeil NporpaMMbl AU CHHUILIMHBI

«IIpoueccel H anmapaTbl XuMH4ecKkoii Texnojorun» (51.0.07.04)
1. Ilestb AUCHUTIAHBI - BMECTE C TUCHUIUIMHAMU OOIIEH XUMUYECKON TEXHOJIOTUH, XUMUYECKUMU
IpolreccaMi U PeakTopaMu M JPYTUMH, CBA3aTh OOIIEHAYYHYIO M OOLIEHHKEHEPHYIO MOJATOTOBKY
XUMHKOB-TEXHOJIOTOB, YTO HEOOXOJMMO MPHU MOJArOTOBKE OakaiaBpOB M0 JAHHOMY HAlpaBICHHUIO
U1 HAYYHO-HCCIIE0BATEIbCKOM U MPAKTUYECKOH paboThl Ha MPEANPUATHAX.
2. B pe3ysibTare u3y4yeHHs TUCHHUIIUHBI 00yYAIOIUIICS T0JIKEH:
Obnadamyp cleayoUMU KOMIIETEHIIMAMU M HHAMKATOPAMH UX JTIOCTUKECHUS:
OIIK-4.1, OITK-4.2, OIIK-4.3, OIIK-6.1, OIIK-6.2, OIIK-6.3.
3uamo:
-OCHOBBI TEOPUHU NEPEHOCAa UMITYJIbCA, TEIIa M MAcCChl; MPUHLUIBI (U3NYECKOTO MOJEITHPOBAHUS
IIPOLIECCOB; OCHOBHBIE YPABHEHHUS JIBUKEHUS KMJIKOCTEMN; OCHOBBI TEOPUHU TEIUIONEPENAUYH; OCHOBBI
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TEOPHH MaccoIepe1auyn B CHCTEMax cO CBOOOTHON U HEMOIBMXKHOM rpaHUIlel pasena (a3; TUIIOBbIE
IIPOLIECCHI XUMUYECKON TEXHOJIOTUHU, COOTBETCTBYIOIINE ANIApaThl U METOJbI UX PacyeTa;

-METOABl IIOCTPOCHUS OSMIIMPUYECKUX U TEOPETUYECKUX MOJEICH XMMHMKO-TEXHOJOTHYECKUX
IIPOLIECCOB.

Ymemso:

-ONIPEAENATh XAPAaKTep IBHKECHMS >KMJIKOCTEM M Ta30B; OCHOBHBIE XapaKTEPUCTUKH IIPOLECCOB
TEIUIO- M Maccolepeiaul; PacCUUThIBAaTh MapaMeTpbl U BbIOUPAThH anmaparypy JUisi KOHKPETHOTO
TEXHOJIOTMYECKOT0 IIPOLIECCa;

-paccUuTHIBaTb OCHOBHBIE XapAaKTEPUCTHKU XHUMMKO-TEXHOJOIMUECKOro Ipolecca, BbIOMpPATh
paLMOHAIBHYIO CXEMY.

Bnaoemy:

-METOJJaMH TEXHOJIOTUYECKUX PACUETOB OTACIBHBIX Y3JIOB U JETaJe XUMUYECKOT0 000PYI0BaHUS;
-HAaBBIKAMHU [TPOCKTHUPOBAHMS TUIIOBBIX allllapaTOB XUMUYECKOW ITPOMBIIIJICHHOCTH;

-METOJIaMH OTIPE/ICTICHUS PALMOHATBHBIX TEXHOJIOTMYECKUX PEXUMOB pabOThl 000PYI0BaHUSI.

3. Kpartkoe coaep:xanue JUCUMIJIMHBI.

Paznea 1. 'mapoanHaMuyeckne nNpouecchbl M annapaTbl XUMU4YeCKOH TeXHOJIOTHH.

1.1. Bresnenue B quctunianHy. OCHOBHBIE NOHATUS U ONPEIEICHHUS.

[Ipenmer nucumrmumabl «lIpomeccsl M anmaparsl XUMHYECKOH TexHomorum». Kiaccuduxamms
npoueccoB. HenmpepriBHbIE M IEPUOAUYECKUE, CTALIMOHAPHBIE X HECTALIMOHAPHBIE ITPOLIECCHI.
OcCHOBHbBIE 3aKOHOMEPHOCTH IPOLIECCOB M OOIIME MPUHLMIIBI pacdyeTa arrnaparoB XUMHYECKON
TEXHOJIOTUH.

Kunkoctr u rasel. Knaccudukanus xuakocted. MaeanpHas *KuakocTh. KamenbHble W ympyrue
xuakoctu. Cwibl, AEUCTBYIOUIME B JKMJIKOCTH: MAacCOBBIE M IIOBEPXHOCTHblE. HanpsbkeHus B
KHUJIKOCTAX U ra3zax (TaHI'€HLUaJIbHbIE 1 HOpMaJibHbIE). CBOMCTBA KUJKOCTEH.

Monenb HenpepbIBHOM cpejibl. [lonsaTHE Pr3nueckoro aeMeHTapHoro oobema.

1.1.  OcHOBbI TEOpPHUH NEPEHOCA.

OCHOBBI TEOpUM SIBJICHUI IIepeHoca: aHalu3 MEXaHU3MOB, MOJEIUPOBaHMUS U pa3pabOTKu
0000IIEHHBIX METOJIOB pacueTa TUAPOMEXAaHMYECKHX, TETJIOBBIX U MacCOOOMEHHBIX MPOIECCOB H
anmnapaToB. PEHOMEHOJIOTMUECKHE 3aKOHBI IIEPEHOCA UMITYJIbCA, MACChl M SHEPTUU. MONeKyIspHbIT
U KOHBEKTHUBHBI mepeHoc. OOmue 3aKOHOMEPHOCTH THAPOJMHAMUKM, TEIUIONepeadyd u
Macconepenadu. B3auMOCBA3b ITHUX MPOLECCOB B IMPOMBILUICHHON ammaparype. Ponb sBiieHHi
IIEPEHOCA NPU XUMUYECKUX IIPEBPALCHUSX.

MarepuanbHble U 3HEpreTHueckue (TersioBble) OanaHChl; ONpeNeNeHUE MACCOBBIX IOTOKOB H
SHEPreTUYECKUX 3aTpaT. Y CIOBHS PAaBHOBECHS U OIPENEICHUE HANIPABJICHMS MIPOLIECCOB IIEPEHOCA.
OOuwmii Buj ypaBHEHUH CKOPOCTH MPOLIECCOB; IBMXKYILUE CUJIBI U KHHETHYECKHE KOd(PPHUIINEHTHI.
JlumuTupyrouwme crajaum.

1.2. Tmzapocrartuka.

HuddepennnansHble ypaBHeHHs paBHOBecus Jitnepa. [lokosiascs KUaAKoCTb Mo AeHCTBUEM CHUIIBI
TskecTH. OCHOBHOE YpaBHEHME MMAPOCTAaTUKU. [TpakTrueckue NpuiiokeHnss OCHOBHOI'O YPaBHEHUS
TUAPOCTATUKH.

1.3. T'mapoauHamuka.

bamaHc cwil npu JIBW)KEHMM BS3KOW HEC)KMMAEMOW JKHJIKOCTH. YPaBHEHHE HEpa3pbIBHOCTHU
(crutomHOCTH) MOTOKA. YpaBHeHue HaBbe-CTokca 1 ero pu3nyeckuii CMbICI.

[Tonobnoe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. bespasmepHble mepeMeHHbIE - KpUTEPHUH
THJIpOAMHAMHUYECKOro moaobus (Dinepa, Peiinonbaca, @pyna, roMOXPOHHOCTH), UX (U3UUECKUI
CMBICIT; TapaMeTpuiecKre Kpurepun. KpurepraibHOE ypaBHEHUE ABUKEHUS BA3KON KUIKOCTH.
VYpaBHeHUe IBWXKEHUS Diiniepa. DHepreTnyeckuil GalaHC CTAlMOHAPHOTO JIBWKEHMS HJeabHON
KUIKOCTU. YpaBHEHHE bBepHymuM g MACaIbHOW M PEalbHOW JKMIKOCTH. Ero mpaxtuueckue
NpUIIOKEHUs (MCTeUeHue KuakocTel, Tpyoka [Iuto-ITpanarns). [IpuHIKIBI H3MEPEHUS CKOPOCTEH
U PpacxoJOB IKUAKOCTU JPOCCEIbHBIMU NpUOOpaMU M MHEBMOMETPUYECKUMH TpYyOKaMHU.
Onpenenenne pacxo10B IPU UCTEUEHUH )KUJIKOCTEN UEPE3 OTBEPCTUS NN HACAKH.
['unpoauHamMuueckue pesKuMbl IBUKEHUS KUIKOCTEH: JTaMUHAPHBIN U TypOYJIeHTHBIH.
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Yucno PeliHonbaca U €ro KpUTHYECKHE 3HAaYeHUs. MeXaHW3Mbl JJAMHUHAPHOTO U TYpOYJIEHTHOTO
teueHuil. [lonstTue TypOynentHocTH. [IpencTaBieHuss o rUAPOIUHAMUYECKOM MOTPAHUYHOM CIIOE
MIpU TEYCHHHU I10 TpyOaM U KaHaJlaM U Mpu 00TEKaHUU Tell.

Pacuer amamerpa TpyOOmpOBOJOB M ammapaToB; BHIOOP CKOPOCTEH MOTOKOB M ONTUMAJIBHOTO
nuamerpa TpyOoIpoBOIOB.

Pacripenenenrie  ckopocTedl Mo paamycy TpyOBbl TIOCTOSIHHOTO CEYEHHS TpH JIAMHUHAPHOM
CTAalMOHAPHOM TE€YEHUHU.

Teuenne B TpyOax U KaHamax. Omnpenensiomuii HONEpedyHbI pa3Mep IOTOKa B KaHajax
MIPOU3BOJILHON (DOPMBI: THUIPABINYECKUI palyc, SKBUBAJICHTHBIN TUaMETP.

I'mppaBinueckoe CONPOTUBIICHUE NPU TEUEHUU JKUIKOCTEH W ra3oB. Pacuer morepp Ha TpeHHE
(ypaBuenue [lapcu-Belic6axa) u Ha MecTHbIe conpoTuBieHUsI. COOTHOLICHHUS U HOMOTPaMMBI IS
pacuera ko3 UIeHTa TPEeHHUs. 3aBUCUMOCTH MEXIY PacXoIOoM M IepemnanoM AasieHus. Pacuer
Haropa JJisl IepeMelIeHUs )KUIKOCTEeH Yepe3 CUCTEMY TPYOOIIPOBOOB U alaparoB.

1.5. [lepemenieHNE KUIKOCTEN.

[TepemenieHue KUAKOCTEN C MOMOIIBIO MAIIMH, TOBBIIIAIOIMINX JaBlieHHe. O0beMHbIE (TOPUIHEBBIE,
pOTAallMOHHBIE W JAp.) W JUHAMUYECKHE (LIEHTPOOCKHBIC, OCeBbIE WU Jp.) HAcochl. OCHOBHBIC
napameTpsl paboThl THAPABINYECKUX MAIINH: MPOU3BOJAUTEIHHOCTh, HANOP, MOIIHOCTH, KIT/I.
Pacuer namopa um moTpebnsieMON MOIIHOCTH;, MOAOOp aBUTaresss K Hacocy. OmnpexneneHue
JOMYCTUMOM BBICOTHI BCACHIBAHUSI. SIBJIEHNE KABUTALIMU U €TI0 IPEIOTBPALCHUE.

OcobeHHOCTH PA0OTHI, COMOCTAaBICHWE M OOJNACTH MPUMEHEHHS OCHOBHBIX THIIOB HACOCOB -
LEHTPOOEKHBIX, TMOPIIHEBBIX (IUTyHXKepHbIX) M ap. CBs3p Hamopa, momuHoctd U KIIJ[ ¢
MIPOU3BOIMTENIFHOCTRIO (XapaKTepUCTHKH HacocoB). Pabora HacocoB Ha ceTb M WX BHIOOP;
peryaupoBaHue NpOU3BOJAUTEIbHOCTH.

Pa3nes 2. TenJioBble nmpouecchbl U aNNMapaTbl XMMHYeCKOH TEXHOJIOTHH.

2.1. OcHOBHBIC NOHATHS U ONpEJIeNieHUs B TeIIonepeaaye.

OCHOBHbBIE TEIUIOBBIE IPOLIECCHl B XUMHUYECKONW TEXHOJIOIMU: HAarpeBaHue M OXJIaXACHUE,
KOH/JICHCALIUSl TAPOB U UCHIAPEHUE KUJIKOCTEH.

CrauuoHapHBli M HECTAllMOHAPHBIM MEpEeHOC TEIIoThl. TemmepaTypHOe TIOJ€, TpPajueHT
TEeMIIepaTypbl U TEIUIOBOM IMOTOK; TEIUIONEepenaya M TemiooTnaya. TemiepaTyponpOBOJHOCTh —
TEIJIONHEPLIMOHHBIE CBOICTBA CpPeIbI.

2.2. Ilepenoc sHepruu B popme TemaoThI.

TennoBoii OanaHCc Kak YacTHBIA Cllydail 3HepreTuyeckoro Oamanca. OmpeneneHue TeIIoBOM
Harpy3kM ammapara Ipud H3MEHEeHMH U 0e3 H3MEHEHHs arperaTHoro cocrosHus. Pacxon
TEIJIOHOCHUTEIIEH.

JuddepennunanbHoe ypaBHEHUE IIepeHOca SHEPTuH B (hopMe TemoThl, ypaBHeHne dypre-Kupxroda
U TETIONPOBOIHOCTH.

CrannoHapHBI TEPEHOC TEIUIOTHl 4Yepe3 IUIOCKME W LUIUHApUYeckue CTeHku. CoderaHue
MEXaHM3MOB IEpEeHOCca TEIIOTHI (TEMJIONPOBOJHOCTH, KOHBEKIIUHU, U3ITYUECHHUS).

KoHnBekTHBHBIN NEepeHOC TeIoThl. be3pasMmepHble nepemeHHble — uucna Hyccenwra, Ilexie,
[Ipanarns, I'pacroda, dDypne. Pacuer kodhPUIIMEHTOB TEIUIOOTAAYM TPU BBIHYKICHHOW W
€CTECTBEHHON KOHBEKLMH.

TennooOmeH npu u3MeHeHun arperatHoro coctostHusl. Konnencanus napos. @opmyna Hyccenbra.
TennooOMeH npu KUIEHUH.

PanmnantHell TemonepeHoc. B3anmMmHOe wu3nydeHne Ten. PaniMaHTHO-KOHBEKTHBHBIA NEPEHOC
TEIUIOTHl. PacueT moTepp TEMIOTHI amnmapaTaMd B OKPYKAIOLIYIO CPELy M TEIUIOBOM H3OJISILMH.
OcCHOBHOE ypaBHEHHE TEIJIONIEPEIAYH.

2.3._Tennonepeaaya B MOBEPXHOCTHBIX TEMI000MEHHHKAX.

Temonepenaua B~ MOBEPXHOCTHBIX  TEIJIOOOMEHHHMKAX.  AJUTMTUBHOCTh  TEPMHYECKHX
conportuieHuil. Cpennsis OBMXKylas cuia Teronepenadn. OnpeneneHue cpeaHell IBIKYyHIEH
CHJIBI B anmapaTtax pazJM4HbIX KOHCTPYKIMHA. B3auMHoe HampaBiieHre ABU)KEHUS TEIJIOHOCUTENEH.
PacueT moBepxHOCTH TEINIOOOMEHHUKOB.
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CniocoObl TOJBO/IA M OTBOJA TEIJIOTH B XUMUYECKOU TexHOJoruu. TpeboBaHus, NpeabaBlsieMble K
TerioHocutensiM.  OOOrpeB  BOASHBIM — TApPOM,  BBICOKOTEMIEPATYPHBIMH  OPTraHUYEeCKHUMHU
TEIUIOHOCUTENSIMU, TOMOYHBIMH razaMu. CrocoObl 31exkTpooborpeBa. OTBOA TEIUIOTHI BOJOM,
BO3YXOM U HU3KOTEMIIEPATyPHBIMHU TEIUIOHOCUTEIISIMH.

TemnooOMeHHble  ammaparbl; uxX  kilaccudukanuss. OCHOBHbIE  THUIBI  MOBEPXHOCTHBIX
TEINIO0OMEHHUKOB (TpyOUaThie, IUIACTHHYATHIE, allapaThl C MePEeMEIINBAIOIINMHI YCTPOICTBAMU U
T.1.) CMecuTenbHbIe TEMJI000MEHHUKH: TPAIUPHU, KOHICHCATOPHI CMElIeHUs. BbiO0Op onTUMaNbHbBIX
KOHCTPYKLIIMHA M YCIOBHM OSKCIUTyaTallud TEIUIOOOMEHHBIX amnmapaToB. OCHOBHBIE TEHICHIIUU
COBEpIICHCTBOBAHUS TEIUIOOOMEHHBIX amapaToB.

Paznen 3. Ilpomecchl W anmapaTbl pa3jielleHUsl TOMOTeHHBIX cHCTeM (OCHOBHbBIE
MaccoO0OMeHHbIE MPOLecChl).

3.1. OcHOBHBIC IOHATHS U ONPENICICHUS B Maccolepeaye.

Knaccudukanus mnporeccoB MaccooomeHa. OcHOBHbIE NMOHSTHS U ompeaeneHusi. [Iporeccol co
cBOOOMHON W (DUKCHpPOBAHHOW TpaHWiel pazgena (a3 u ¢ pasgensromel ¢aszbl MeperopoaKoi
(memOpanoit). Hocutenu u pacnpenenseMble BeniecTBa. CriocoObl BEIpOXKEHHS cocTaBa ¢as.
OU3UKO-XMMHUYECKHE OCHOBBI MAaCCOOOMEHHBIX MPOIECCOB. PaBHOBECHBIE YCIIOBUS U ONpeAeICHNE
HampaBlieHus1 nepeHoca BemiecTBa u3 (assl B (azy. Koadbdunuents pacnpenenenus. [lonarue o
Maccolepeiaye 1 MaccooTaaue.

Konnenrpanmonoe rmose, TrpaJdeHT KOHLEHTPAlUU, OOMMA U yIEJIbHBIA TMOTOK MAacCCHhI.
MomnexymsipHas 1uddy3us B )KUAKOCTSX, razax (mapax) ¥ TBEPIbIX Teax.

3.2. MexaHU3MBbI [IEPEHOCa MACCHI.

YpaBHEHUE HEPA3PBIBHOCTH AJISl IBYXKOMIIOHEHTHOH CUCTEMBI.

JuddepennnansHoe ypaBHeHHE KOHBEKTUBHOTO TIEPEHOCAa MAaCChl B OMHAPHBIX Cpeax.
Juddy3noHHBIN MOTPAaHUIHBINA CII0H; MPO(UIN KOHIIEHTPALUK U CKOPOCTEH B MMOTOKAX.
Koaddurmentst maccootnaun. OCHOBHBIE MOJIETIbHBIC MTPEJICTABICHUS O MEXaHU3ME MAaCCOOT/AAuH.
MonenupoBaHue KOHBEKTUBHOTO MaccooOMmena. Yucna Hyccenbra, [lekie, [Ipanaris, @ypee u np.,
uX (pU3MYECKHil CMBICI, aHAIOTHH C TEIJIOBBIM MOA00MEM NMPUMEHUTENBHO K Ta3aM U KHJIKOCTSM.
Pacuer KOX(QPUIMEHTOB MaccoOTIa4d B amnmaparax pa3JIMYHbIX THUIOB IO YpPaBHEHHSM C
0e3pa3MepHBIMH TEPEMEHHBIMHU.

Macconepenaua. OcHOBHOe ypaBHeHHE Maccoriepenaun. CooTHOIIEHHE MexAy KodddUuimeHTamu
Maccolepeayu U MacCOOTIauu, aJIUTUBHOCTE MU Y3MOHHBIX conpoTuBieHu. MTHTeHCH UK
Maccormepe adyn MmyTeM BO3ACHCTBHSI Ha JIMMUTHPYIOUIYIO CTaTHIO.

Brnusinue ycnoBwuii (TemmnepaTypsl, JaBleHUs, KOHIIEHTpAIlMi) Ha HAIpaBIEHUE MacCcolepeHoca Ha
npuMepax abcopOIK; MPUHIMUIIBI BEIOOpa aOCOPOEHTOB.

3.3. ®a3oBoe paBHOBECHE.

MarepuanpHblii OanaHC HEMPEPBHIBHOTO YCTAHOBUBIIETOCS MpOIEcca MPH PAa3IMYHBIX CIIOcCO0ax
BBIPQXKEHHS COCTaBOB (ha3 U UX PACXOJIOB; ypaBHEHUS pabOUuX JTUHHM.

[IpenenbHbIe KOHIEHTPAMK PACIPEENIIEMOr0 KOMIIOHEHTa B OTJAIOIIEH M M3BJIEKaromei ¢a3ax
JUTS TPOTUBOTOYHBIX MPOIIECCOB. MaKCHUMAallbHO BO3MOYKHAS CTETIEHb W3BJICYSHH S, MUHUMATbHBIA U
ONITUMAJIBHBIN PACXO/Ibl N3BIIEKAIONIEH (ha3bl.

3.4. Metonb! pacuéra pa3MepoB MAaCCOOOMEHHBIX KOJOHHBIX anmaparos.

Pacuer momepeunoro cedeHust (quamerpa) KOJOHHBI, MPEACIBHO JOMYCTUMAas W IKOHOMHYECKH
ONTUMAaJbHasl CKOPOCTHU CIUIOIIHOM (ha3bl.

PanmoHanbHBI BRIOOpP B3aUMHOTO HANpaBJICHUS IBW)KCHUS (a3 W OpraHu3alid ITOTOKOB B
MaccOOOMEHHBIX afmnaparax. PacueT MaccOOOMEHHBIX MPOIIECCOB U AIMapaToB AJIsi CUCTEM C OJJHUM
pacripenensieMbiM KOMIOHEHTOM. (OCHOBBI pacdera BBICOTHI MAacCOOOMEHHBIX almapaToB C
HEMpPEepBIBHBIM M CTYMEHYAThIM KOHTAakTOM (pa3. JIBa OCHOBHBIX MeETOJa pacueTa: Ha OCHOBE
K03 (UIIMEHTOB Maccollepeiadl U Ha OCHOBE IOHATUS TEOPETUYECKOW CTYNEHH pa3iesieHusl.
[ToHsATHE YKCTa €AUHUL] IEPEHOCA U BBICOTHI €IMHUIIBI TepeHoca. PakTop Macconepeaaun. CpeaHss
JBIDKYINAS CHIIa Maccoliepeau. Biusiare mpo1oiapHOTo MepeMenBaHus Ha CPETHIO0 TBIDKYIIIYIO
cuny Maccorepenaud. Ilpomenypa pacdera, OCHOBaHHas Ha OOBEMHBIX KoOd(h(uUIMeHTax
Macconepenauu. ['paduueckuii 1 aHATUTHYECKUI METOJIBI pacyeTa.
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PacueT BBICOTBI MacCOOOMEHHBIX amIapaToB CO CTYNEHYATHIM KOHTAKTOM (a3. DHPeKTUBHOCTD
crynenu mo Mspdpu. Ces3p uncna exuHull neperoca u jgokainbHoro KIIJI crynmenun mo Mapdpu.
UucneHHBIN pacyeT «OT CTYIEHU K CTYIIEHU» U ero rpaduueckast HHTEPIPETAIUs C UCIIOIb30BAaHUEM
«KMHETUYECKON nuHuM». Yuer cTpykrypsl notokoB U KIIJ[ tapenku. OcoOeHHocTu pacuera
TapenbyaThlX KOJOHH Ha OCHOBE MOHATHS TEOPETHUYECKO Tapenku. UYucio eHCTBUTENBHBIX U
TEOPETUYECKUX TapeloK. DP(HEeKTUBHOCTh TAPEIIKH.

PanmonanpHplii BBIOOp B3aMMHOIO HAIpaBlICHUs JBWKEHUS (a3 M OpraHu3aluyd MOTOKOB B
MacCOOOMEHHBIX arlnaparax.

3.5. AGcopbuus.

OO01re NPUHIMIIBI YCTPOHCTBA M KiIacCU(UKAIU anmnapaToB JUIsi MacCOOOMEHHBIX MPOLECCOB B
cuctemax "raz(map)-kuakoctb". OCOOEHHOCTH KOHCTPYKIUH aOCOpOEepoB.

OcHOBHBIE THUIIBI U OOJIACTH MPHUMEHEHHsI aOcopOepoB: HACAIOUHBIE M TapeabuaThle KOJOHHBI,
anmapatbl CO CIUIOIIHBIM UM  CEKIMOHMPOBAaHHBIM 0apOOTaXHBIM CJIOEM, ammaparbl C
JUCTIIEPIrUPOBAHUEM JKUKOCTH.

Cxembl a6COpPOLMOHHO-AECOPOIIMOHHBIX YCTAHOBOK C BBIJIEJICHHEM H3BIEYCHHOI'O KOMIIOHEHTa U
perenepanmeii abcopOeHTa (aecopOrueit mpyu MOBBIICHHON TeMITepaType, MOHMKEHUEM JTaBJICHUS,
OTyBKOM MHEPTHBIM HOCUTEJIEM).

3.6. Auctruiamug. Pextudukanys.

Paznenenne aucTWUIALMEH JKUAKUX TOMOTEHHBIX CMECed M CHKIDKEHHBIX Ta30B; o0jacTtu
IIPUMEHEHUS U OCOOEHHOCTH MPOBEIECHHUS ITPOLIECCOB MPU PA3IUYHOM JABJICHUU.

[TapoXuAKOCTHOE paBHOBECHE AJISI CUCTEM C MOJIHOM U OTpaHUYEHHON B3aUMHOM pacTBOPUMOCTHIO
U €T0 BJIMSIHUE HA BO3MOKHOCTb pa3/eJIeHNs KOMIIOHEHTOB AUCTUIUIALIMOHHBIMU MeToamu. Pacuet
paBHOBECHSI JUIsl UJICATbHBIX OMHAPHBIX CMECE.

[Ipocras u GppakumoHHas EPEroHKa; neperotka c aediaermanueid. MarepuanabHbIi OanaHc, pacdyer
BBIXOJa MIPOJYKTA U €0 CPEIHEro COCTaBa MpH MeperoHke OnHapHbIX cMeceil. CXeMbl yCTaHOBOK.
TeroBbie 6amaHChl U pacyeT PacXo0B TETIOHOCUTENEH JIJIsl STHUX IPOIIECCOB.

Pextudukarnus. OU3NKO-XUMUYECKUE OCHOBBI U OCOOCHHOCTH YCJIOBHI MPOBEIEHUS MPOLIECCOB.
CxeMbl YCTaHOBOK /ISl HENPEPHIBHOW W NEPUOTUYECKON peKTU(HUKAIMH OWHAPHBIX CMECEH.
Oco0eHHOCTH yCTPOKCTBA anmapaToB (HACAI0UYHBIX U TapeIbuyaThIX KOJIOHH) U BIOOpA PEKUMOB UX
paboThl IpH peKkTHdUKAIKH (110 CpaBHEHUIO ¢ abcopOiueii). OcOOEHHOCTH YCTPONCTBA U BAPUAHTHI
paloThI ucnapuTesiet u aedaerMaTopos.

MonenupoBaHue U pacyeT MpOLECCOB U annapaToB IPHU HENPEPHIBHOW peKTU(dUKAIMU OMHAPHBIX
cucteM. OCHOBBI YHUCIIEHHOTO U Tpad0aHaTUTHIECKOT0 MEeTOI0B. MaTepuanbHblii 6ananc. Paboune
muHuK. OnpeneneHie MUHUMalIbHOTO U paboyero ¢aermoBoro yucia. TennoBoit OanaHc U pacuer
pacxolloB TemIOHOCUTENeH. [IpUHIMOBI TEXHUKO-3KOHOMHYECKOM ONTHUMHU3ALMK TPU pacyere
pabouero (pyerMoBoro 4ucia, pa3MepoB amnmnaparypbl U 3Hepreruyeckux 3arpaT. OCHOBBI pacuera
Tapenb4yaThiX U HACAJAOYHBIX PEKTU(DUKAIIMOHHBIX KOJIOHH.

Paznen 4. Ilpouecchl M anmaparbl pa3jielleHUs] TeTePOreHHbIX cucreM (OCHOBHBIE
THAPOMEXaHu4YeCKHe MPouecchl).

4.1. Pa3genenue reTeporeHHbIX cucteM. OCHOBHBIE TOHSITHUSL U METOJIBI.

Knaccudukanus >KUAKuX ¥ Ta30BbIX T€TEPOTeHHBIX CHUCTEM: CYCIEH3UU, SMYIbCUU, TIEHBI, MBI,
TyMaHbl. MarepHalibHbI OanaHc MPOLECCOB pa3/IeeHNs F€TEPOreHHBIX CUCTEM.

Onenka 5(QQeKTUBHOCTH W BHIOOP ONTHMANBHBIX MPOIECCOB U AammapaToB i pas3AelecHUs
reTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHHUS.

Paznenenune uAKUX W Ta30BBIX CHUCTEM B IOJIE CHJI TsKecTH. Pacder ckopocTeil cBoOOJHOTO U
CTECHEHHOT'O OCaXKACHHUS TBEP/AbIX YACTHII IIAPOOOPa3HOI M OTIMYHBIX OT Hee (JOPM B IOJIE CHIIBI
TSYKECTH.

[Ipoueccel oTCcTaMBaHUS M yCTPOWCTBO aIIapaToB Pa3JelICHUs CYCHEH3UH, SMYIbCUM WM TBUICH.
Pacuer moBepxHOCTH OCaXAEHUA U MPOU3BOJUTEILHOCTH OTCTOMHUKOB. Y CTPOWCTBO U JICHCTBHE
IIUKIIOHOB (TIPOCTBIX U OaTapeiiHbIX ), THIPOLUKIOHOB.

4.3. TedeHue UAKOCTH Yepe3 HETIOIBIKHBIE 3€PHUCTHIC U TICEBIO0KIDKEHHBIE CIIOU.
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3HaueHue THIPOJMHAMUKY 36pPHUCTBIX CJIOEB B Mpolieccax (GUIbTPOBaHUS, TEIIO- U MacCOOOMEHa,
reTeporeHHoro karanusa u Jip. OCHOBHBIE XapaKTEPUCTUKU 3TUX CJIOEB: IUCIEPCHOCTH, yIelIbHas
MOBEPXHOCTh, IOPO3HOCTh, JKBUBAJICHTHBIA JAMAMETpP KaHaloOB. Pacuer TruapaBIMYecKOro
COMPOTHUBIIEHUA C104. ['UIpaBInvYecKoe COMPOTUBIICHUE CIOEB HACAOK MPOMBIILIEHHBIX MacCo- U
TEII000MEHHBIX alnaparoB.

Pexxumbl TeueHUsI TOTOKOB B HACAJOYHBIX KOJOHHAX. [ MIpaBIMYE€CKOE CONPOTUBIICHUE, SBJICHUS
MOJIBUCAHUS, 3aXJIeObIBaHUS U MHBEPCHH (Da3 U pacueT COOTBETCTBYIOIIUX CKOPOCTEH.
lMupponuHaMuKa TICEBIOOKIDKEHHBIX (KUTISIIHX) clioeB. O01acTh MPUMEHEHHS! TICEBIO0KUKCHHSL.
OcHOBHbBIE XapaKTEPUCTUKU IICEBAOOKMKEHHOTO COCTOSHMS. [ MapaBiIMuecKoe CONPOTHUBIICHUE.
Pacyer ckopocTteli MCceBIOOKUKECHHSI M CBOOOAHOTO BHUTAHHUS, BHICOTHI TICEBAOOKIIKEHHOTO CIIOS.
OpHopogHOE M HEOJAHOPOAHOE  TceBAOOXMKeHHe.  OCOOEHHOCTH  TICEBAOOKMKEHUS
MOJIMIUCTIEPCHBIX cll0eB. [IHEBMO- ¥ THUIPOTPAHCIIOPT 3EPHUCTHIX TBEPABIX MAaTEPUAIIOB.

4.4. GunpTpoBaHUE CYCHEH3UN U OYUCTKA Ta30B OT MbUICH.

Crennuka moBeIeHUs OCAJIKOB KaK 36PHUCTBIX CIIOEB: CKUMAEMBIC i HEC)KMMAEMbIe OCaIKH. Bup
(GUIBTPOBANBHBIX MEeperopo oK. DakTopsl, BIUSIIOMINE HA CKOPOCTh (hubTpoBaHusl. OUIbTpOBaHUE
IpPU  TOCTOSHHOW CKOPOCTH (PHIBTPOBAHUSA. OKCICPUMEHTAIBLHOE ONpEACICHUE KOHCTaHT
ypaBHeHus QuiubTpoBanusa. Kraccudukanus v yCTpONCTBO OCHOBHBIX THIIOB HEMPEPBIBHO U
MEPHOINYCCKH paboTarommX GUIBTPOB M (PHIBTPYIONINX EHTPUDYT.

AHHOTaNUs padoyeil MPOrpaMMbl U CHUIIIMHBI
«O6masi xumuyeckas texnosorus» (51.0.07.05)
1. Heap aucuMmiumHbl — QopMupoBaHWE  3HAHUK B O0JIACTH  peallU3alUd  XHUMHUKO-
TEXHOJIOTUYECKHX MPOIECCOB C YYEeTOM (PU3UKO-XUMUYECKUX OCOOEHHOCTEH MPOTEKAOIIUX
peakiuii, BhIOOpAa ONTHMAJIBHBIX YCIOBHHA pEaM3yeMbIX IPOIECCOB, BBIOOpa A(P(EKTHBHBIX
pPEaKToOpoB, MPUOOPETEHUS HABBHIKOB B COCTaBICHHHM MAaTEPUANbHBIX M TEIUIOBBIX OalaHCOB, B
pacdere IpOoIeCCOB U PEaKTOPOB Ha OCHOBE MAaTEMATHYECKOTO MOJICITMPOBAHUS, IOTYICHUS 3HAHHMA
B oOmactu pa3paboTKu dHeprocOeperammux XuMUKo-TexHonorundeckux cucrem (XTC),
0€30TXO0THBIX ¥ MAJIOOTXOIHBIX TEXHOJOTHH Ha MPUMEPE COBPEMEHHBIX TIPOU3BO/ICTB.
2. B pe3yJbTare n3yuyeHHus JUCHUIIIUHBI 00yYal0OIIMIiCSl 10JIKEeH:
Obnadams CIenyOUMMA KOMIIETCHIIUSMU U UHIANKATOPAMH MX JOCTHKECHHUS
OIIK-4.1, OIIK-4.2, OIIK-4.3
3namo:
— OCHOBBI TEOPUHU XUMHUYECKUX MPOIIECCOB M PEAKTOPOB;
— METOJIOJIOTHIO MCCIIETIOBAHUS B3aUMOJICHCTBUSI XUMUYECKUX MPEBPAIIEHUNA U SIBJIEHUN MepeHoca
Ha BCEX MACIITa0HBIX YPOBHSIX;
— METOJIMKY BBIOOpa peakTopa 1 pacyéra mpoiecca B HeMm;
— OCHOBHBIE PEAKI[HOHHBIE MPOIIECCHl U PEAKTOPBI XUMUYECKON U OMOTEXHOIOTHH;
— OCHOBHBIC TIPUHIIAIIBI OPTAaHU3AIUH XUMHUYECKOTO TIPOU3BOICTBA, €T0 HEPAPXUIECCKYIO CTPYKTYPY,
METO/JIbI OIIeHKHU (P (HEKTUBHOCTH MPOU3BOJICTBA;
— OCHOBHBIC XUMHYECKHE ITPOU3BOJICTBA.
Ymemy:
— paccuMTaTh OCHOBHBIC XapPAKTEPUCTUKHA XHMHUECKOTO TIPOIIecca;
— BBIOpATh paIMoHaJIbHYIO0 CXEeMY IIPOU3BOJICTBA 33JaHHOTO MPOAYKTA;
— OIIEHUTH TEXHOJIOTHYECKYIO 3(PPEKTUBHOCTH MMPOU3BOJICTBA;
— BBIOpaTh 3()(hEeKTUBHBIN THUIT PEaKTOPa;
— IIPOBECTH PacYeT TEXHOJIOTHYSCKHUX MapaMeTPOB IS 33JaHHOTO MPOIIecca;
— OTMPEAETUTH MapaMeTPhl HAMITYUIIeH OpraHU3aIliy MPoIlecca B XUMUYIECKOM PEeaKkTope.
Braoemy:
— MeToJamMu aHanu3a d3pGEeKTUBHOCTH padOThl XUMHUYECKHUX MTPOU3BO/ICTB;
— METOJIaMH pacyeTa ¥ aHaJIn3a MPOIECCOB B XUMUIECKUX PEaKTOpax, OMpeaeiIcHUs
TEXHOJIOTUYECKHX MOKa3aTeNeH;
— METOJIaMH BBIOOpA XUMHUYECKUX PEaKTOPOB.
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3. KpaTkoe cogepkaHue TUCHUILINHBI:

Paznen 1. Xumuveckasi TEXHOJIOTUSI © XMMHYECKOE ITPOU3BOICTBO.

1.1. OcHoBHBIE ONIpeaeIeHHs U T0JI0KEHMSI.

Xumuueckass TexHONOrus. OOBEKT XUMHYECKOH TEXHOJOTHH. MEXOTpacleBOl XapakTep
XUMHUYECKON TeXHOJIOTHU. Pa3BuTHE XUMUYECKUX ITPOU3BOJICTB U XMMHUUYECKOM TexHoIoruu. Mecto
XUMHYECKON TEXHOJOTUH B TPOMBIIUICHHONH cdepe W METOJO0B XHMUYECKOW TEXHOJIOTHH B
HEXMMHMUYECKUX  OTpacisgX MNPOMbIIUIEHHOCTH. CHCTEMHBI aHalu3 CIOXKHBIX CXEeM U
B3aUMOJICMICTBUN AJIEMEHTOB CXE€Mbl — TIIOHATHE U Cojepx)aHue Meroaa. Duszndeckoe u
MaTEeMaTHYeCKOe MOJEIUPOBAHUE, ONpPEAETICHUE U OCHOBHBIC MOHSITHUS, UX MECTO B MH)KEHEPHO-
XUMHYECKHUX HCCIICOBAHMAIX U pa3paboTkax. MecTo M 3HaYeHUE HATYPHOTO M BBIYUCIUTEIHHOTO
skcriepumenta. CozaeprkaHue U 3ajjaun yueOHoro Kypcea.

1.2. XuMn4eckoe npou3BoACTBO.

[TonsTHE 0 XMMHYECKOM MPOU3BOACTBE. MHOrO()YHKIIMOHATILHOCTh XMMHUYECKOTO MPOU3BOJICTBA.
OOmiast CTPYKTypa XHUMHYECKOTO0 TPOM3BOACTBA. (OCHOBHBIC TMOACHCTEMBI XHUMHYECKOTO
pou3BoJicTBAa. OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHThI XUMUYECKOTO ITPOU3BOJICTBA.
KauecTBeHHBIE M KOJIMUYECTBEHHBIC TOKA3aTEM XMUMHYECKOTO IMPOU3BOJICTBA: TEXHOJIOIMYECKUE,
SKOHOMMYECKHUE, IKCILTyaTalluOHHBIE, COLIUAIbHBIE.

1.3. CbipbeBble pecypcehl, BO/Ia H SJHEPIrusl B XUMHUY€CKOM MPOU3BO/ICTBE.

Krnaccudukanus ChIpbeBBIX PECypcoB MO pa3IUMYHBIM TpuU3HaKaM — (a30BOMY COCTOSIHUIO,
MPOUCXOXKACHUIO, HMCTOYHUKAM. MuHepaibHOE ChIpbe (PyIbl U TOJIE3HBIE HCKOIMAEMBIE),
OpPraHMYECKOe MPHUPOJHOE ChIphE (TOPIOYME HMCKOIMAEMBbIE), PACTHTEIBHOE M IKHUBOTHOE ChHIPbHE,
BTOPUYHOE CHIPhE — WX HCIIOJIB30BAaHWE M MyTH ImepepadoTku. OCHOBHBIE CIOCOOBI MEPBUYHON
00paboTKu ChIpbs (OOorameHue, OYHMCTKA, IMOATOTOBKA K TPAHCIOPTUPOBKE M IMepepabOTKe).
[lonsiTve, CyIIHOCTP W TPUMEPHl YIUIYOJCHUS MCIOJIb30BAaHUS CHIPbs, KOMOMHHMPOBAHUS
MIPOU3BOJICTB M KOMILIEKCHOM 1MepepabOTKH ChIPbS.

3HavYeHHUE U MCIOJIb30BaHUE BOJIBI B XUMUYECKUX TTPou3BoACTBaxX. Mcrounuku Bobl. TpeboBanus kK
TEXHOJIOTUYECKON U ObITOBOW Boje. [IpoMbliyieHHass MOArOTOBKA BOABI M METO/BI €€ OYHCTKH OT
npumeceii. OCHOBHBIE METOJbI KOHTPOJISI KadecTBa BOJBI. ODKOHOMHUSI BOJONOTPEOJICHUS B
MIPOU3BOJICTBE. BOI0OGOPOTHBIE CHCTEMBI.

Buapl ¥ MCTOYHUMKH SHEPTUU B XHUMHUYECKON MPOMBINIIEHHOCTH. Macmtadbl moTpediieHus u
CHOCOObI yMEHbIIIEHUS SHEPreTHUeCKUX 3aTpat. CyIIHOCTh U IPUMEPHI PeTeHEPALINU U PEKYTIepalluu
SHEPTUH. DHEPTOTEXHOJIOTUYECKUE CUCTEMbI. BTOpHYHbBIE YIHEPTeTUYECKUE PECYPCHI.

Pa3pnen 2. Teopernueckue 0CHOBBI XUMHUYECKHMX MPOLIECCOB H PEAKTOPOB.

2.1. OcHoBHBIE ONIpeieIeHUs U MOJT0KEHU.

OU3NKO-XMMHUUYECKHE 3aKOHOMEPHOCTH XWUMHUYECKHX MPEBPAIICHUI — CTEXHOMETPHUYECKHE,
TepMOJAMHAMUYECKHEe, KUHeTHdYeckue. [lokazarenm XWMHUYECKOTO TIPEBpAIllEHUS — CTENeHb
MIpeBpaIeHHs], BBIXO/ MPOAYKTA, HHTETpaibHas U AuddepeHnnanbHas CeIeKTHBHOCTH, CKOPOCTH
pPEeaKINy 1 MPEeBpaIeHUsI PEareHTOB.

2.2. XumMHYecKHue Mpoueccol.

Omnpenenenue. Kimaccudpukamuss XUMHYECKUX TPOIECCOB MO PA3TUYHBIM MPU3HAKAM — XUMHUYECKUM
(BUA XMMHYECKOW peaklMH, TePMOJMHAMUYECKUE XapaKTEPUCTUKU, CXeMa MpeBpalIeHUil) u
(ha30BBIM (YHCIIO U arperaTHOe cocTosiHuE (az).

['omoreHHsbI xuMuyeckuii mpouecc. Onpeaenenre u npuMepsl. BiausHue XuMHUYeCKUX TPU3HAKOB U
YCJIOBHH MIPOTEKAaHUS Tpoliecca Ha ero mokaszaTtenu. CrocoObl HHTEHCU(UKAIIHIH.

[TonsTHE ONTUMAJBLHBIX TeMIepaTyp. ONTUMaIbHBIC TEMIIEPATYPHI 111 00OPATUMBIX U HEOOPATUMBIX
9K30- ¥ SHAOTEPMUUYECKUX PEAKIUM.

I'eTeporennslii (HeKaTanmUTUYECKUN) XUMHUECKUH npouecc. Onpenenenue u npumepsl. CTpyKTypa
mpoluecca U ero cocrapistonue (craauu). Habmogaemast cKopocTh XMMHYECKOTO MpPEBpAaIlleHuUs.
Ob6nacTu (peKUMBbI) TPOTEKAHUS MIPOLIECCa, TUMUTHPYIOIIAs CTAHS.

I'ereporenHblii XuMu4eckuil mpouecc "ra3 (KUIKOCTh) - TBepAoe". OOocHOBaHME, TOCTPOEHUE U
aHallM3 MaTeMaTHYeCKOW MOJenu Ais peakuwii ropenust (Monenb "cxxumaromasics chepa') u
TOMOXUMHYECKOW (Moaenb ''c HeB3auMozeucTByrommM sapom'). Halmromaemasi cKOpocTh
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MpeBpalleHNsl, BpeMs TMpeBpallleHuss W MyTH HHTeHCU(UKAIMKU Ul pPa3IdyHBIX oOnactei
MPOTEKaHUs Ipoliecca.

['eTeporeHHsbIil XUMUYECKUN TIporiece "ra3 (KUAKOCTH) - XUAKOCTH". OO0OCHOBaHME, TOCTPOECHUE U
aHaJIM3 MaTeMaTH4ecKko moxaenu. Habmomaemass CKOpOCTh MpeBpalieHust U 00JIACTH MPOTEKAHUS
npouecca. [lytn uareHcudukanmuu Ui pa3inuHbIX PEKUMOB MpoIiecca.

Karanutnaeckuit nponecc. Onpexnenenue, kiaccudukanus, mpumepsl. ['eTeporeHHslid Katainus Ha
TBepAOM Kartanuzatope. OOOCHOBaHME, TOCTPOEGHHWE M aHAU3 MaTeMaTHYeCKOW MOJenu Ha
KaTaIMTUYECKON TMOBEPXHOCTH M B IMOPUCTOM 3€pHe Karainuzaropa. HaOmromaemass cKopocTh
npeBpalieHuss W o0yiacTu npoTekaHusi mponecca. CTeneHb HCMOJBb30BAHUS BHYTPEHHEH
noBepxHOCTU. [1yTn MHTeHCH(DUKAIIY KATaTUTHYECKHUX TTPOIIECCOB.

2.3. XumMu4yecKue peakTopbl.

OrnpezenieHne U Ha3HAYEHHE XMMHUYECKOTO peakTopa. PeakTopsl B XUMHYECKMX U HEXUMHUYECKHUX
oTpaciiax MpPOMbIIUIeHHOCTH. O030p TUIOB XMMHUYECKUX PEAKTOPOB, UX CTPYKTYPHBIE SJIEMEHTHI
(peakuMOHHas 30HA, YCTPOMCTBa BBOAA M BBIBOJAA, CMEILIEHUS, Pa3[elICHUs WU paclpeaciacHUus
MIOTOKOB, TEMJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IIPOLIECCHI U SIBJICHUS B HUX.

CucrtemaTtu3amys MporeccoB B XMMUYECKOM pEakTope Mo MaciTady WX MPOTEKaHHs: XMMHUYECKas
peaxius, XUMHYECKUI MPOLIeCC B 3JIEMEHTAPHOM 00bEeMe, MPOLIECCHl B PEAKIIMOHHOM JJIEMEHTE U B
peaxkTope B LIEJIOM, UX B3aUMOCBS3b U HEPAPXUUECKas CTPYKTYpa MaTeMaTUYECKON MOJIeNH poliecca
B peakrtope. [IpuMepsl npoueccoB B pa3nyHbIX BUJIaX XUMHUUYECKUX PEAKTOPOB.

Knaccugukanus mpomeccoB B peakTopax Mo pa3IMYHbIM MPU3HAKAM - BUJ XUMHUYECKOTO MPOoLecca,
OpraHu3allys MOTOKOB PEareHTOB (CXxema JIBUYKEHUSI PEreHTOB Yepe3 PeakTop, CTPYKTypa MOTOKOB B
pPEaKMOHHON 30HE), OpraHMU3alsl TEIUIOBBIX MOTOKOB (TEIJIOBOM pPEXUM, cXeMma TEIJI000MeHa),
CTAallMOHAPHOCTH IpoIlecca.

ObocHOBaHME U TOCTPOSHUE MAaTEMAaTHUECKOW MOJIENN MPOLIECCa B pEaKTOPax pa3IMyHOrO THIIA KaK
CUCTEMBbI YpaBHEHUI MaTEpPUAIHLHOTO U TEINIOBOTO 0aaHCOB Ha OCHOBE IAHHBIX O CTPYKTYpE MOTOKA,
XUMUYECKUX TPEBPAIICHUSIX, SBJICHUAX TEPEHOCa TeIla M BEIIeCTBAa M HUX B3aUMOJCHCTBUHU.
CucremaTu3zanus 1 Ki1accuuKaims MaTeMaTHYeCKIX MOJIEJIeH MPOILIECCOB B PEaKTOPaXx.
N3oTepMuueckue mpouecchl B XUMUYECKOM peakTope. BiausHue cTpykTyphl moToka (MacajibHOE
CMEIIIEHUE U BBITECHEHHE), CTAIMOHAPHOCTH Ipoliecca (MPOTOYHBIN U MEPUOTUIECKUIT ), TapaMeTpOB
U YCIIOBUH MpPOTEKaHUs Ipoliecca (TeMIeparypa, KOHLUEHTpalus, JaBJIeHHe, 00beM peaklnOHHON
30HBI, BpeMsl), BUJa XUMHUUECKON peakiuuu (MpocTasi U CII0XKHAs, oOpaTuMas U HeoOpaTuMmasi) U ee
napaMeTpoB Ha MNpo(UIuM KOHUEHTpaluuid U T[OKa3aTelu I[pollecca B peakTope (CTeNneHb
MIpeBpaIeHHs], BEIXO TPOAYKTA, CENEKTUBHOCTH Mpoliecca). OCHOBHI pacueTa mpoiiecca B peakTope.
ComnocraBnenue 3Gp(HEKTUBHOCTH MPOIECCOB B PEAKTOPAX, OMUCHIBAEMBIX MOJEISIMU HICATLHOTO
CMENIEHUS U BBITECHEHUSI.

Hewusorepmuueckue mpoiecchl B XMMUYECKUX peakTtopax. OpraHuzaiusi TEIUIOBBIX TTOTOKOB M
pEeXUMOB B XMMHUUYECKHX peakTopax. Pacmpenenenue temmneparypbl, KOHIIEHTPALMN W CTEHEHHU
MPEBPAIICHUS B PEAKTOPE B PEKUMAaX UCATHHOTO CMEIICHUS M BBITECHEHHUS, aInabaTuueCcKOM U C
TerioooMeHoM. CBsi3b TeMIepaTypbl W CTENEHM NpPEeBpalleHus B aJAua0aTHYeCKOM IIpollecce.
CormocTaBieHue ¢ U30TEPMUIECKUM PEKUMOM. YHCIIO U YCTOMYMBOCTH CTAllMOHAPHBIX PEKUMOB B
peakTopax H/1€aJbHOIO CMEUICHUSI.

2.4. [IpomMbllLIeHHbIe XHMUYECKHE PEAKTOPbI.

Ha KkoHKpeTHBIX mpuMepax NpPEeIMETHO pacCMaTpPUBAIOTCS MPOMBILUIEHHBIE PEAKTOpPbl AJis
MPOBEACHUSI TOMOTEHHBIX, T€TEPOTEHHBIX W KATAIUTUYECKHX TPOIECCOB — THIBI PEaAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH PEeKMMa, 00JIaCTH UCTIOIH30BAHUSI.

Paszpen 3. Xumuyeckoe npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKas cCHCTEMA.

3.1. CTpykTypa M oOnMcaHNe XMMHUKO-TEXHOJIOTHYeCKOMH CHCTEMBbI.

XuMu4eckoe NMpoU3BOACTBO Kak XxUMHKO-TexHonoruueckas cucrema (XTC). Ilonsatue cuctemsl u
XTC. CoctraB XTC: snemeHTsl, cBsi3u, moacucteMbl. DineMeHThl X TC, knaccudukanus mo BUAY
MPOIIECCOB U Ha3HaueHUI0. TexHomornueckue cBsa3u anemeHToB XTC (motokn). [TocnenoBaTenbHas,
napajuieNibHasi, pPa3BETBJICHHAS, IOCIENOBATeNbHO-00BOMHAs (Oaifmac), oOpaTHas (PEIKi)
TEXHOJIOTHYECKHE CBA3U. VX cXeMbl 1 Ha3HAUYCHUE.
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Omucanne XTC. Buasr mogeneit XTC - onucarensHble U rpaduyeckue. OnucarenbHbIe MOJICTH -
XMUMHYECKas CXeMa M MaremaTthdeckas Mojaenb. ['paduueckue moaenu - (yHKIMOHaJIbHAs,
TEXHOJIOTHYECKasi, CTPYKTypHasi W Apyrue (crneuuanbHble) cxembl. Ha3zHaueHue, nmpuMeHEHHE U
B3aUMOCBS3b MOJIEIICH.

3.2. Anasm3 XTC.

[lonsitue, 3amaun U pe3ynbrarhl aHanuza XTC - cocrosnue XTC, mMaTepHalibHBIA U TEIUIOBOM
OanaHChl, TOKA3aTEIN XUMHUECKOTO IIPOU3BO/ICTBA.

CaoiictBa XTC Kak cucTeMbl: B3aUMOCBSI3aHHOCTh PEKUMOB 3JIEMEHTOB, Pa3IMUUE ONTUMAIbHOCTH
3JIEMEHTa OIMHOYHOT'O U B CUCTEME, YCTOMYMBOCTD U CYLIECTBOBAHUE CTAIMOHAPHBIX PEKUMOB U J.
MartepuanbHblii U TEIUIOBOM OanaHchl. MeTOAMKa COCTaBIEHUS M pPAacyeTa MAaTEepUAJIbHBIX H
terwioBbix OanancoB XTC u ee moacucrem. OcoOEHHOCTH pacuera OalaHCOB B CXEMaX C PELUKIIOM.
®opMmbI IpecTaBIeHHs OalaHCOB (TAOIUIBI, TUATPAMMBI U Jp.).

Martepuanbiblii OanaHc Ajii MacCOOOMEHHBIX M PEaKIMOHHBIX 3JeMEHTOB. lcrmonb3oBaHue
CTEXHOMETPUYECKUX, TEPMOAMHAMUYECKUX M MeX(]a3HbIX OanmaHCOBBIX cooTHomeHHH. CTeneHb
HCII0JIb30BaHHUS CHIPHEBBIX PECYPCOB.

OHTaNbIUUHBIN, SHEPreTUUYeCKU (110 MOJIHOM 3Heprun) u s3kceprernyeckuil O6anancsl U KITA. Mx
COIIOCTABJICHUE U HCNOb30BaHue B aHanu3e X TC.

3.3. Cunre3s XTC.

[Tonstue u 3amaun cunteda XTC. OcHoBHble dTanbl pazpadbotku XTC. Ponp mMatematnyeckux u
IBPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHre3e XTC: MonHoe UCIOoIb30BAHNE CHIPHEBBIX U YHEPrETHUECKUX
pecypcoB, MUHMMH3aLHs OTXOI0B, ONTUMAJIBHOE HUCIIOIb30BaHUE anmnaparypsl. Mx coxepxkanue u
crocoObl peanuzanuu. KoMOMHUpOBaHHBIE MPOU3BOJICTBA, COBMEIIECHHBIE MPOIECCHl, BTOPUUHBIE
SHEPreTUUECKUE PECYPCHI, FHEPTOTEXHOJIOTUUECKNE CUCTEMBI, NtepecTpauBaeMble X TC, 3aMKHYTBbIE,
MaJOOTXO/IHbIE MPOU3BOJICTBA - UX MOHATUS, OCOOCHHOCTH U IPUMEHEHHE.

OpHOpPOJHBIE TEXHOJOIMUYECKHE CXEMbl: CHCTEMa pPEKyNEepaTUBHOIO TEIIOOOMEHa, cucTemMa
pa3feseHnss MHOTOKOMIIOHEHTHOHW CMECH, CHCTeMa pPeakTopoB. (OCHOBBI IIOCTPOCHHS UX
ONTUMAJIbHOU CTPYKTYpPBI

Pa3znea 4. [IpomblnieHHbIe XUMUYECKHE IPOU3BOACTBA.

XHAMHMYECKHE TIPOU3BOJACTBA PACCMATPHUBAIOTCA IPEAMETHO KakK pealn3anus H3yYEHHBIX
TEOPETUYECKUX OCHOB XUMHKO-TEXHOJOrmdeckux mnporeccoB U XTC, KOHLENUUN MOCTPOCHMS
BbicOkOA(pexTrBHOW XTC. OCHOBHOHM akueHT Jenaercss Ha (U3HKO-XUMHUYECKHE OCHOBBI
KOHLIECTIIINY ITOCTPOEHUS TEXHOJIOTMYECKOM CXEMBI IIPOU3BOACTBA U €ro noacucreM. IIponssoacrso
cepHor KkuciaotTel. IIpomsBoactBo ammmaka. IIpomsBoacTBo aszoTHOM Kucnotel. IIpomsBoactso
CTHpOJIA.

Pa3nes 5. CoBpeMeHHbIe TEHIEHIIUM B PAa3BUTHH XMMHYECKOH TEXHOJIOTHH.

Texymee coOCTOSHME XMMHMUYECKON IPOMBIIUIEHHOCTH B MHpPE M TEHICHIMM €€ pa3BUTHS.
[lepcriekTHBHBIE UCTOYHUKHU CBIphs U 3Hepruu. Knacrepuzanus XMMHUYECKON NMPOMBIIIIEHHOCTH.
CoBMmeleHHbIe npoliecchl. ' mbkue u nepecTpanBaeMble TEXHOJIOTHUECKUE cXeMbl. HOBbIe XUMHKO-
TEXHOJIOTUYECKHE MTPOLIECCH] U CIIOCOOBI MOTy4YeHHUs MpoaAykToB. HanoTexHomorus.

4. O0béM yueOHOH THCIMILIHHBI:

O0beM TMCUMILTHHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
q. 4.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 4 144 108
KoHTakTHasi padoTa — ayIMTOPHbIE 3aHITHSI: 2,22 80 60
B TOM 4ucJe B popMe NPaAaKTHYECKOH MOATOTOBKH
Jlexnun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
8 MoM yucie 8 popme NPaKmuyeckou no020mosKu
JlabopaTopHbie padoTsl (JIP) 0,44 16 12
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8 MOM Uuciie 8 hopme NPaKxmuieckol no020moeKu

CamocTosiTeJIbHasi padoTa 0,78 28 21

CamocTosiTebHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHbI 0,78 28 21

Buja KoHTpOJIsI:

IK3aMeH 1 36 27

KoHTtakTHas paboTa — MpoMeKyTOYHAS ATTECTAIIHS 1 0,4 0,3

IToaroroBka K 3K3amMeHy 35,6 26,7
Bua HTOroBOro KOHTpPOJIsI IK3aMeH

AHHOTan U padoyeil MPOrpaMMbl JUCHUNJIMHBI

«CucreMbl yIpaBjIeHUs TEXHOJOTHYECKHMHI MallnHAMHu 1 o6opyroBanuem» (51.0.07.06)
1. Ileap AUCHUIIMHBI — JaTh 0a30BbIe 3HAHMUS [0 TEOPUU CHCTEM YIPABJICHHUS XHUMHKO-
texHonoruaeckumu npoueccamu (CY XTII), npuBuTh HaBBIKA U YMEHHE aHanu3a cBorcTB X TIT kak
OOBEKTOB YIPABIICHUS U TPAKTHYECKOTO MIPUMEHEHUSI TEXHUISCKUX CPEJICTB YIIPABIICHHUSI.
2. B pe3yabTare usydeHus JUCHUIJIMHBI 00YYAKOUIHICS T0JIAKEH:
Obaaoamye clenyomUMyA KOMIETEHIMSIMHI U HHAUKATOPaMH UX JOCTH)KECHUS:
OIIK-4.1, OIIK-4.2, OIIK-4.3.
3namo:
- OCHOBHBIE MOHSATHUS TEOPUH YIPABICHUS;
- CTaTUYECKHE M IMHAMHYECKHE XapaKTEPUCTUKU OOBEKTOB yIpaBieHUs; OCHOBHbIC BUABI CAY u
3aKOHBI PEryJIHpPOBAHUS;
- tunoBbie CAY B XMMHMUYECKOW MPOMBIIICHHOCTH; METOJbI U CPEICTBA M3MEPEHUS OCHOBHBIX
TEXHOJIOTUYECKHUX MapaMeTpOB;
- ycroiunBocth CAY;
- OCHOBHbIE MOHATHS O HenuHeiHbIx CAY, peneiiHbIX cucTeMaX, JOTMYECKHX allfOpUTMax
YIpaBJICHUS, aIANTUBHBIX U ONTUMAIBHBIX CUCTEMAX YIPaBICHUSI.
Ymemy:
- ONIPEICTIATh OCHOBHBIE CTATHUYECKUE M TMHAMUYECKUE XapaKTEPUCTUKU OOBEKTOB YIIPABICHUS;
- BBIOMPATh PallMOHAIIBHYIO CUCTEMY PEryJIUpOBaHUs TEXHOJIOTHYECKOTO MpoIlecca;
- OlleHUBaTh ycTounBOCTH CAY;
- BBIOMpPATh KOHKPETHBIE TUTIBI TPUOOPOB [ist fuarHocTuku X TTI.
Braoems:
- METOJaMU TEOpUU ABTOMATHYECKOIO PEryJIUpOBaHMs, OpPraHU3alMd W pacueTa CHUCTEM
ONTUMAIBHOTO YNPaBICHUSI MAIIMHAMHU U O00OpPYJAOBAHHEM IMPOU3BOJICTBA BHICOKOTEMIIEPATYPHBIX
(GYHKIIMOHATBHBIX MaTEpPUATIOB.
3. KpaTkoe coaep:kaHue TUCHUTIIAHBI
Pazgen 1. OcHOBHbIE MOHATHUS YNPABIECHUS XUMHKO-TEXHOJOTMYECKUMH IPOLECCaMU. 3HAYEHUE
ABTOMATHUYECKOTO YIPaBICHUS ISl PAa3BUTHUS XUMHYECKOM MPOMBIIUIEHHOCTH. (OCOOEHHOCTH
YIOPABICHUS] XUMHUYECKUM MPEANPHUITHEM U XUMHUKO-TEXHOJIOTMUYECKUM IIpoleccoM. TeXHUKO-
SKOHOMUYECKUH A(P(EKT BHEAPEHUS aBTOMATHU3UPOBAHHBIX CHUCTEM YyIpaBiieHus. Ponb cucrem
yIpaBJeHHs B 00ecreueHuu 0e30MacHOCTH XUMHUUYECKOTO MPOU3BOJCTBA U OXPaHbl OKpY’KaIOIIeh
cpenbl. OcHOBHBIE TepMUHBI U omnpeneneHus. Hepapxus ynpapieHus. OCHOBHBIE TPUHIUIIBI
ynpasienus. Knaccudukanus cuctem ynpapinenus ynkunonansHas ctpykrypa CAY. ITokazarenu
KadecTBa yIpaBJICHUSI.
Paznen 2. OcHOBBI TeOpHM aBTOMATHUYECKOro ympaBieHus. Maremaruueckue mojnenn CAY.
Juunamuueckue xapaktepuctuku CAY. Mcnonp3oBaHne OMepaiiOHHOTO UCYUCIICHHS JIJIST aHAJIn3a
CAY. TunoBsie TMHAMHYECKUE 3B€Hbs. BpeMEHHBIE 1 YACTOTHBIE XapaKTEPUCTUKU. DKBUBAJICHTHBIC
npeoOpa3oBaHusl CTPYKTYPHBIX CXeM. YcToWunmBocTh JuHEWHBIX CAY ¢ 00paTHOW CBSI3BIO.
Krnaccudukanus 1 OCHOBHBIE CBOWCTBa OOBEKTOB yMHpaBlieHUS. METOJBI OMpEIEeNICHUs CBOWMCTB
00bekTOB ynpasieHusi. OCHOBHBIE 3aKOHBI PETYIHPOBaHUs. PerynsaTopsl Ha OCHOBE HCKYCCTBEHHBIX
HeHpoHHBIX ceTell. [ludpoBbie 1 pobacTHBIE CUCTEMBI yrpaBieHHs. BoIOop 3akoHa peryaupoBaHus
U ONpe/IeJIEHNE ONTUMAIIbHBIX TAPAMETPOB HACTPOUKHU MPOMBILUIEHHBIX PETYIISTOPOB.
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Paznen 3. M3mepeHue TEXHOJIOTHYECKUX MapaMETPOB XHMMHUKO-TEXHOJOTHYECKOI0 IMpolecca.
locynmapcTBeHHast CHCTeMa MPOMBIIUICHHBIX MPUOOPOB M CPEICTB aBToMaTu3anuu. OCHOBHBIC
TEPMUHBI U ONPEAEIICHUS] METPOJIOTUH. MeTo bl u3Mepenuil. CpeacTBa U3MEPUTENIBHON TEXHUKH, UX
CTaTHMYeCKWe W JuHaAmMu4eckue cBoiictBa. [lorpemnoctn wusmepenuii. CrnocoObl mepemayn
nHpopManuu Ha paccrosHue. OpraHu3anys IUCTaHIMOHHOW auarHoctukun XTII. M3mepenwue
OCHOBHBIX TE€XHOJIOTHYECKUX [TapaMETPOB: JIaBJICHHUSI, TEMIIEPATYyPhl, pacXoja U KOJIMYECTBA, YPOBHS
KHUJKOCTHU U CBIITyYUX MAaTEpPHAJIOB, COCTaBa U (PU3UKO-XUMUYECKUX CBONCTB BEILIECTB.

Pazgen 4. OCHOBBI MPOEKTUPOBAHUS ABTOMATHMYECKMX CHUCTEM  YIPABICHUS XUMHUKO-
TeXHOJIOTHYecCKUMHU Tiporieccamu. Ocobennoctu ympasieHuss XTII. PerymupoBaHue OCHOBHBIX
TEXHOJIOTHYECKUX I[apaMeTpOB: pacxojia, JaBlIeHUs, TemiepaTypsl, ypoBHs, pH. Texuuueckue
cpeactBa CAY. OCHOBHbIE Pa3HOBUIHOCTH YIPABJISIIOMIUX YCTPOUCTB. THUIBI, XapaKTEPUCTUKU U
pacdeT WCHOTHHUTEIbHBIX MEXaHHW3MOB W PEryaupyronmx opranoB. OdopMmieHHe MPOSKTHOTO
3aJlaHusl Ha aBTOMAaTH3alMIO0 TEXHOJIOTMUYECKOTO mpoiiecca. BoiOop Touek u3MepeHus, KOHTPOJI,
VIPaBISIEMbIX MMAPaMETPOB U YMPABISIONINX BO3aeHCTBUN. CTaHIApTHI M YCIOBHBIE 0003HAYCHHUS
Uit TexHostorndeckux cxeM. OcHoBHbIe cBefieHrus 00 ACY TII B XMMUYECKO#M MPOMBIIIIIEHHOCTH.
ITpumepsr ACY TII B xuMudeckoi IpoMbIlIeHHOCTH. OCHOBHBIE BBIBO/IBI 110 Kypcy. COBpeMEHHbIE
TeHaeHuuu B pazsutuu CY XTII.

4 O0beM yueOHOi JUCHUIIJIMHBI

O0beM IMCUMIIHHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4. 4.

O01mast TpyA0eMKOCTh M CHUILITHHBI 3 108 81
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 1,34 48 36
B TOM 4HcJie B GopMe NPaKTHYECKOH MOATOTOBKH 0,89 32 24
Jlekuun 0,44 16 12
[Tpaktuueckue 3ansatus (113) 0,44 16 12
8 MOM Huciie 8 hopme NPaKmueckol no020moeKu 0,44 16 12
JlabopaTopHsie paboTsl (JIP) 0,44 16 12
8 MoM yucie 8 hopme npaKmuyeckol n0020mo6Ku 0,44 16 12
CamocrosiTesibHas padora 0,67 60 45
CamocTosTenbHOE U3YYeHHUE Pa3IesiOB JUCIUTUIHHEI 0,67 60 45
Buja koHTpOJS:
Buj nTOroBoro KOHTpOJIs: 3auer

Yacrs, popMupyemMas y4acCTHUKAMHU 00pa30BaTeIbHbIX OTHOLICHUH
AHHOTanus padoyeil NPporpaMMbl 1M CHHUIIJIMHBI

«Opranuueckasi xumus» (51.B.01)
1. Heap AUCHMIUIMHBI — TPUOOPETEHHE CTYACHTaMU 3HAHUH O CTPOCHUH OpPraHMYECKHUX
COCIMHEHMH, OCHOBHBIX XUMHUYECKUX CBOMCTBAX Pa3JIMYHBIX KJIACCOB OPTaHUYECKUX COCIUHEHUN U
METOJIaX UX MOJYYEHHUsI, KaK IPOMBIIIUIEHHBIX, TaK U JJAOOPaTOPHBIX.
2. B pe3ysbTare H3y4eHHs AUCHHMILIHHBI 00yYAIOIHUIACS 10JIKeH:
Obaadoamye cnenyomuMid KOMIETSHIIMSIMU U HHAUKATOPaAMH UX JOCTH)KECHHUS:
OIIK-1.1; OIIK-1.2; OIIK-1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3.
3namy:
— TEOPETUYECKUE OCHOBBI CTPOCHHUS U CBOMCTB Pa3IMYHbIX KJIIACCOB OPraHUYECKUX COCAUHEHU;
— CIIOCOOBI MOTyYEHHsI ¥ XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMUECKUX COETMHEHUI];
— OCHOBHBIE MEXAaHU3MBI IIPOTEKAHKUsI OPIaHUUECKUX PEaKLUii;
Ymemn:
— IIPUMEHATDL TEOPETUYECKHE 3HAHUS ISl CUHTE3a OPraHMYECKUX COEIMHEHUN pa3IMYHbIX KIIACCOB;
— AQHAIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHMYECKUX COETNHEHNI;
— COCTaBJIATh CXEMbI CHHTE3a OPrAHUYECKUX COCIMHEHUH, 3aJaHHOTO CTPOEHMUS,
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Bnademu:

— OCHOBaMH HOMEHKJIATYphl U KJIACCH(PUKALIMKA OPraHMYECKUX COSTMHEHHUI;

— OCHOBHBIMU TEOPETHUYECKUMHU NIPEACTABICHUSMH B OPraHUUECKOW XUMUM;

— HaBbIKAMH 0OOCHOBAHHS PALOHAIBHBIX CIIOCOOOB MOTYYSHHUS] OPraHUUECKUX BEIIECTB.

3. KpaTkoe coaep:kanue JUCHUILIUHBI

Pa3zoen 1. Teopus xumuueckoeo cmpoenusi u HacvlujeHuvie y2neeo0opoosl (VB).

1.1.ITpupoaa XUMUUIECKOU CBSI3U

[Tpupona xoBaneHTHOH cBsizu. Dopmyinsl JIbtonca. @opmanbhblii 3apaa. Teopust ruOpugu3anu
AOQO. Teopust oTTaIKUBaHUS JIECKTPOHHBIX Map BajieHTHOH 00osouku (ODIIBO) u hopma Monexyir.
AToMHO-OpOHTaNIbHBIE MOJEnu. OddexTsl B opraHudeckod xumuu. IloHsTHEe 0 MexaHuU3Me
XUMHUYECKOH peakuuu. [IpoMexxyTouHbIe COEIMHEHNS U YACTULIBI OPTaHUYECKUX PEAKLIUN.

1.2 Anxanbl

['omonorunueckuii psa. M3omepus. Homenkiarypa. CrocoObl mosydeHus. I[IpocTpaHcTBeHHOE H
9JIEKTpOHHOE cTpoeHue. Dusnmyeckue cpoiicTBa. OOmas XapakTepUCTHKA PEaKIIMOHHON
cnocoO6HocTH. [Toctymar XaMmmoHa.

1.3 Crepeounzomepust

Tunsl crepeon3oMepoB: KOH(MOPMEPHI, T€OMETPUYECKUE H30MEphl, SHAHTHOMEphL. OnTuyeckas
nzoMepust. XupanbHOCTh. DHaHTUOMEpHl. Panemuueckas cmech. CrocoObl MPOCTPAHCTBEHHOTO
M300paXeHHs ONTUYECKUX M30MepoB. OTHOcuTeNnbHas U abconroTHas koHurypanuu. [Ipoexiun
Oumepa. D,L-Homenxnarypa. R,S-Homenknarypa. Ilonstue 00 onTudyeckod akTUBHOCTU
COEIMHEHMH C IBYMsI aCHMMETPUUYECKUMU LIECHTPAMH.

1.4 [ukmoankaHb

[I'omonornueckuit psa. M3omepus. Homenkiarypa. CrnocoOwl nonyuyenusi. Kondopmaruu. Turmbl
HaIpsDKEHUH B NUKIaX. Pu3nueckue cBOMCTBA. Peakiny MUKI0aIKaHOB.

Paszoen 2. Henacvluyennvle y2ne6000poobwi.

2.1. Anxensl

['omonornueckuit psg. Mzomepus. Homenknatypa. CnocoOwsl monyuenus. I[IpoctpaHcTBeHHOE
cTpoeHue. Pru3nyecKue CBOMCTBA. Peakun aJikeHOB.

2.2 Anxunsl

I'omonoruueckuit psin. M3omepus. Homenkmarypa. CriocoOwr mosmydeHusi. [IpocTpaHcTBeHHOE H
NEKTPOHHOE cTpoeHue. Pu3nueckue cBoMCTBa. Peakiuy alnKuHOB.

2.3. AnkaaueHsl U MOJTUEHBI

[ToHsATHE O NEpUIMKIMYECKHX peakuusax. ['omonmormueckuit psa. Kmaccudukamus. M3omepus.
Homenkiarypa. Crioco6sl monyuenus. Peakuuu 1,3-ankamuenoB. [loHATHE O MEPUIMKINYECKUX
peakuusx. Huknonpucoenunenne. OcoO0eHHocTH peakuuii Junbca-Anbaepa.

Pazoen 3. Apomamuueckue coedunenus.

3.1  Teopuu apoMaTUYHOCTH.

CoBpeMeHHbIE MPEICTAaBIEHUS O CTPOEHUHU OeH30s1a. ApOMaTHYECKUN XapakTep OeH30Ja. DHeprus
conpspkeHust. O01me KpUTeprur apOMaTUYHOCTH.

3.2 Coenunenus 0€H30JBHOTO psijia

N3omepus. Homenknarypa. Crioco6sl nosyuenus. IlpocTpaHcTBeHHOE M 3JIEKTPOHHOE CTPOCHHE.
®dusnueckue cBoiicTBa. O0IIas XapaKTepUCTUKA PEAKITMOHHON CITOCOOHOCTH.

Paszoen 4. I'anozenonpouszgoonwvie. Cnupmoi, penonsl, npocmoie 2¢)upbi.

4.1. I'aoreHonpon3BOTHBIC

Knaccudpukanus. Homenkmnarypa.

Anxwit- u aumnranoreHuasl. Mzomepus. Homenkmarypa. Cioco6st monryuenusi. [IpoctpancTBeHHOE
U DJIEKTPOHHOE cTpoeHue. Du3ndeckure CBONCTBA.

Peaknun  HykiaeopuapHOrO  3aMeIIeHHWs W OTLICIUIEHHUS. BHUMONEKYISpHBIH  MeXaHu3M
HYKJICO(PHIBHOTO 3aMeteHus (Sn2).

MOHOMONEKYNIAPHBIA  MEXaHU3M HYKI€O(DUIBHOrO 3amemeHus. Peakuum ortmennenus. -
OnmumunupoBanue. Mexanusmbl E1 n E2. ApomaTtnueckue ranoreHonpousBojHble. MexaHusm
3aMeIIeHUs] TalloreHa B AaKTHBHPOBAHHBIX raioreHapeHax (Sn2 apom). HeakTuBupoBaHHBIC
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TaJIOTEHONPOU3BOAHBIE APOMATHYECKUX  YIVIEBOAOPOJOB; APUHOBBIA MEXaHMU3M 3aMEILECHUS
rajoreHa.

4.2. D1eMEeHTOPTaHUYECKUE COCTUHEHUS.

XapakTepucTUKa CBS3€M yIJIepoA-2IEMEHT B 3aBUCUMOCTH OT IIOJIOKEHHS DJIEMEHTa B
Ilepuoguueckoit cuCTeMe 3JIEMEHTOB. Mertamopranndyeckue coeauHeHus. Homenknarypa.
CriocoObl morydeHust TUTHIT- 1 MarHUHOpraHnyeckux coequHenuil. Peakuus ['puHbsipa, MEXaHU3M.
Crpoenne peaktuBoB ['puHbsapa. X peakuyuu ¢ COCOIUHEHUSAMH, COACPKALIMMU aAKTHBHBIA aTOM
BOJIOPOJIAa: KUCIOTaMH, CIIUPTaMH, aMUHAMH.

4.3. CiupThl.

Opnoaromubie  crnmpthl.  Knmaccudukanms u  HoMeHkinatypa.  CrHocoObl  MOy4YeHHS.
IIpocTpaHCTBEHHOE U JJIEKTPOHHOE CTPOCHHE. XUMHUYECKHE CBOMCTBA. MHOrOaTOMHBIE CIUPTHI,
I'muxonu. I'munepun. CrocoObl monyuenust. dusznueckue u XuMuyeckne cBorcTBa. [lpakTiuueckoe
IIPUMEHEHUE.

4.4. denounbl

Knaccudukanus u  Homenkinarypa. CnocoObl  mnoayudeHus.  Dusnmyeckue  cBONCTBa.
[IpocTpaHCTBEHHOE U AIIEKTPOHHOE CTpOeHUE. XUMUYECKHE CBOMCTBA

4.5 IIpocTtsie a¢hupbl

Knaccupukanuss u  Homenkmarypa. CnocoObl  momydenus.  Dusndeckue  CBOMCTBA.
IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpOCHHE. XUMHUeckue cBoicTBa. Lluknnyeckue  3¢upHI.
Kpayn-a¢upsl. Kommnekcoobpa3zoBanue ¢ moHaMu MeTayuioB. [lpumenenue.

4.6 DIIOKCUCOETUHEHUS

N3omepus. Homenknatypa. Crioco0sl nomyuenus. ®dusznueckue cBoiictBa. I[IpocTpancTBeHHOE U
NIEKTPOHHOE CTPOCHHME JTWJICHOKCHUAA. XHUMHYECKHE CBOMCTBAa. MexaHM3MBbl peakuuid W
HalpaBJieHUE PacKpbITHsl KoJblia. [IpuMeHeHne B IpOMBIIIJIEHHOM OPraHU4e€CKOM CHHTE3E.

Pazoen 5. Anvoecuowt, kemomnwi. Kapbonosvie Kuciomsi u ux npouzeooHule.

5.1. Anpaeruapl ¥ KETOHBI

Knaccuduxanus u Homenkinarypa. CriocoOsl nomnyuenus. dusndeckue cBoiictsa. [IpoctpancTBenHOe
U 3JIEKTPOHHOE CTpOeHHE. XMMHUECKHE CBONCTBA.

5.2 o, B-Henacplmennsple anbaeruabl ¥ KETOHBL.

Homenxknarypa. CrnocoObl mosyuenusi. IIpocTpaHcTBEHHOE M 3JIEKTPOHHOE CTpoeHue. Peakiuu
MPUCOETUHEHUS HIEKTPOPHIBHBIX (OpoMa M rajJloreHOBOJIOPOJIOB) M HYKJICO(PHIBHBIX PEarecHTOB
(CMHMJIBHOM KHCIIOTBI M a3oTcojepkamux Hykiaeoduion). 1,2- u 1,4-Ilpucoenunenne. Mexanusm
peakuuii 1,2- n 1,4-npucoemHeHnss METAJUIOOPTAHUUYECKUX COEAMHEHUH.

5.3 OHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

Knaccudukanus u HoMmeHkiatypa. CnocoObl monydeHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE
cTtpoeHne. Pu3nyecKue CBOMCTBAa. XUMMUYECKHAE CBOWCTBA.

5.4 OyHKIMOHAIBHBIE MPOU3BO/IHBIE KapOOHOBBIX KUCIIOT: TaJIOTEHAHTUAPUABI (AIMITaI0reHU/IbI),
aHTUIPUIBI, CIIOKHBIE 3PUPBI, AaMUbI, HUTPUJIBL.

CrniocoOb1 monydeHusi. OCOOEHHOCTH MPOCTPAHCTBEHHOIO U 3JEKTPOHHOIO CTpOeHHUs. Bakneilmue
cBoiicTBa. Peakiiuu N- u O-anunupoBaHusi. UX MeXaHU3Mbl. KETeHBI U TUKETEHBI.

5.5 MHOroocHOBHbIE€ KapOOHOBBIE KUCIIOTHI.

JlnkapOOHOBBIE KUCIOTHI )KMPHOTO U apomaTrieckoro psaaa. Homenknarypa. CriocoObl mosry4eHusl.
Oduznueckne U XUMHYEecKue cBoiicTBa. ManoHoBbiit 3¢up. I[lomyuenme. Crpoenme, CH-
KucnotHocts. Peakiiun koHzeHcalmu MaloHOBOTO 3(rpa 1 MaJIOHOBOM KHCIIOTHI C allbJIeTHAaMH.
5.6 o,3- Henacrpimennpie KapOOHOBBIE KMCIOTHI M MX (DYHKIIMOHAIIBHBIE IIPOU3BOIHEIE.
[TpoctpancTBenHas uzomepus. CriocoObl MomydeHrus. XMMHUYECKHE CBOMNCTBA.

5.7 Anpaernno- ¥ KETOKUCIIOTHI.

Knaccudpukanus ¥ HOMEHKIATypa. o, [, y-AIBIETUI0- U KETOKUCIOTHL. AIETOYKCYCHBIH S(up.
Crnioco6s1 mosryuenusi, ctpoenne. Konnencarnuu Kisiizena u Jlukmana. MexaHu3Mel.

5.8 3ameri€HHbIe KapOOHOBBIX KUCIIOT.

I"anorenozamemmennbie KMCIOThL. Knaccndpukanns u Homenknarypa. CrocoObl moxydenus o~ 4 [3-

rajJoreHo3aMelleHHbIX KHUCIOT. XMMHYECKHE CBOMICTBA. FI/I,[[pOKCI/IKI/ICJIOTLIZ KJ'IaCCI/I(I)I/IKaI_II/ISI u
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HoMeHKIaTypa. CrnocoOsl momydenus. OCOOEHHOCTH CBOMCTB q-, 3=, y-THAPOKCUKHUCIIOT. JIAKTOHBI.
AmuHOkHCHOTEL.  CriocoObl monyuenus. Ctpoenue. Baxneimue Qu3Mueckue U XUMUYECKHE
CBOMCTBA.

Pa3zoen 6. Azomcoodepocawue u cemepoyuriuieckue coOeOUHeHUs.

6.1. Hurpocoenunenus

Knaccupukanus u HOMeHknatypa. CrocoObl monydernus. [IpocTpaHCTBEHHOE W SIEKTPOHHOE
CTpoeHHEe. XHUMHUYECKHE CBOMCTBAa. TayTomepus MEPBUYHBIX M BTOPUYHBIX anu(aTUUEeCKuX
HUTpOCOENUHEHUN. Peakunu.

6.2. AMuHBI

Knaccudukamus u HomeHkmarypa. CrnocoObl momydeHus. Ousndeckue CBOMCTBA. XHUMHUYECKHE
CBOMCTBA.

6.3 A3a- 1 1Ma30COEANHEHUS

[Tomyuenue aMa30COEAMHEHUN peakuued IUa30TUPOBAHMS: YCIOBUS NPOBEICHUS pEaKIUu u
MEXaHHM3M; pa3Jiduusi B YCTOMYMBOCTH HACBHIIIEHHBIX W apPOMATUYECKUX JTUA30COCIUHECHUU.
Owusnueckue cBoicTBa. IIpocTpaHCTBEHHOE M AJIEKTPOHHOE  CTPOEHUE  apOMATUUYECKUX
JMA30COCIUHEHNN B 3aBUCUMOCTM OT pH cpenbl, TayromMepHbIe IPEBPALLECHUSA. XUMUYECKUE
cBoiicTBa. Azocoderanue. [lonyuenue u npumeHenue azacoeanHeHnii. CuHTe3.

6.4 I'eTepOlMKINYECKHUE COCTMHEHUS

Knaccudukanus. I'eteporukinueckue apomaTiudeckue coenquHeHusi. OCOOEHHOCTH MOJIEKYIISIPHOM
CTPYKTYphl. [ISTHYICHHBIE TeTEPOIMKINYSCKAE COSAWMHCHHs: (ypaH, [HUPPON, THO(EH.
Homenxnarypa. Crnoco6sl  momyudeHusi. [IpocTpaHCTBEHHOE ¥ JJIEKTPOHHOE  CTPOCHHE.
ApomatnyHocTh. OCOOEHHOCTH peaknuii syekTpodmibHoro 3amemieHus. lllectuunennsie u
MOJIUSAZIEPHBIE TETEPOLUKINYECKHE COSAMHEHUS: TMUPUAWH, XWHOIHMH, akpuauH. [lupuaus.
DJEKTPOHHOE CTPOCHHWE © apoMaTUYHOCTh. OCHOBHOCTP M HYKJICODWIHHOCTh. Peakium
ANEKTPOPUIBHOTO U HYKJICO(UIBHOTO 3aMEIICHUS: PEaKIUOHHAas CIOCOOHOCTh M OpUEHTAIIMSL.
Tayromepust 2- u 4-TUAPOKCH U aMUHONMUPUANHOB. COeMHEHUS C HECKOJIBKUMH T€TepOaTOMaMH B
LUKJIIE: IUA30JIbl, OKCA30JIbl, JUA3UHBI U TprUa3uHbl. OO0IIas XapaKTepUCTUKAa XUMUUYECKUX CBOUCTB.
4 O0beM yueOHOI JUCHMILIIHHBI.

O0beM TUCHUTIIMHBI
Bun yuedHoii paboTbl Axan. | Actp.
3E
q, 4,

O01asi TPYA0EMKOCTh M CHUTLIHHBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3aAHATHS: 1,34 48 36
B TOM 4YHcJe B hopMe NPpaKTHYECKOH MOATOTOBKH 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuyeckue 3austus (I13) 0,89 32 24
8 MOM Huce 8 popme NPaAKmuyecKol no020moGKuU - - -
Jlaboparopusbie pabotsl (JIP) - - -
8 MoM yucie 8 popme NPaAKmuyecKol no020mosKuU - - -
CamocrosiTesibHas padora 0,67 60 45
CamocrosTenbHOE U3YYeHHUE Pa3IesiOB JUCIUTUIHHEIL 0,67 60 45
Buja koHTpOJSA:
Bua uTOroBoro KOHTpOJIs: 3auer

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«Dusnueckasi xumus» (51.B.02)
1. Heab (M CUMIIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIIPABJISIONINX XOJA0M XUMHUYECKOTO
mpolecca, MoKazarh 0071acTH MPUIIOKEHUS TUX 3aKOHOB M HAYYUTh CTYACHTA IPAaMOTHO IPUMEHSATh
WX TIpH PEIICHHH KOHKPETHBIX TEOPETUYECKUX W TMPAKTHUYECKUX 3a7ad, TOHSITh OCHOBHBIC
KMHETUYECKME 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX MPOLECCOB W POJb Karajausa s
XUMHYECKOHN TEXHOJIOTHH.
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2. B pe3yabTaTe u3yuyeHUs JUCHHUILUIHHBI 00yYAIOIIUIACH T0JIKEH

Obnadame CleAyOMUMU KOMIIETCHIUAMA U UHAUKaTopamu ux poctmkenus: OITK-1.1, OIIK-1.2,
OIIK-1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3.

3namy:

— OCHOBHBIC 3aKOHBI (PU3UYECCKOW XUMUHU, B3aUMOCBSI3b (PUINYCCKUX H XUMHUYECKHUX
XapaKTEPUCTHUK MPOILIeCca;

— IIYTH OIpEACNICHUs] BAXKHEUMILIHUX XapaKTEPUCTUK XUMHUYECKOTO pPaBHOBECHS (KOHCTAHTHI
paBHOBECHSI, PaBHOBECHOTO BbIXOJAa MPOAYKTa, CTENEHH MPEBpPAlICHHUs] UCXOAHBIX BEIIECTB) U
BIIUSTHUS PA3IMYHBIX (PAKTOPOB HA CMEIICHUE XHMHUECKOTO PABHOBECHST;

— TEPMOJMHAMHUYECKOE OINHMCAHHE CBOMCTB HACAbHBIX M HEHJICAJTbHBIX PACTBOPOB, MOJIXOJbI K
HAax0KJICHUIO NapUHUAIbHBIX MOJISPHBIX BEIMYHH KOMIIOHEHTOB PacTBOPA.

— TEOPHIO raJIbBAHUYECKUX SIBJICHUN;

— TEOpPUM KUHETUKH, IIyTH TEOPETUYECKOr0 pacyeTa CKOPOCTEH XHMHYECKUX peakiuuid |
OTrpaHUYECHUS B IPUMEHUMOCTH PACUETHBIX METOOB;

— OCHOBHBIE YEPThl TOMOTEHHOI'O M FE€TEPOreHHOT0 KaTajln3a, MIPUYMHBI YCKOPEHUSI XUMHUECKOTO
rpoliecca B IPUCYTCTBUU KaTaJllu3aTopa.

Ymemy:

— TPUMEHSTH TEOPETUUECKHUE 3HAHUS U SKCIIEPUMEHTAIbHBIC METOJIbI UCCIIEIOBAHUS (PU3UUECKOM
XUMUU TIPH pelIeHnr TpoecCHOHANIbHBIX 3a/1a4;

— TMpeACKa3biBaTh M HAXOIUTh ONTHUMAIbHBIE YCJIOBHS TPOBEICHUS XHMHUYECKOIO Ipoliecca C
LEJIBIO MOJTYYEHUSI MAaKCUMaIbHO BO3MOKHOI'O BbIX0/1a UHTEPECYIOLIETO MPOIYKTA;

— TOPUMEHSTh TEOPETUUYECKUE 3HAHUS M IKCIIEPUMEHTAIbHBIE METO/IbI MCCIEAOBAHUS (PUINUECKOM
XUMUU TSI pEHISHUsT BOITPOCOB, BOZHUKAIOIINUX ITPU U3YYEHUH KHHETUKH XUMUYECKUX PEaKIIHiA;

— TMPOBOAWTH aHAJIU3 M KPUTUYECKH OIICHUBATH IOJYyYEHHBIE SKCIEPUMEHTAIbHBIC JIaHHBIC,
00001aTh 1 fenath 000CHOBAHHBIE BHIBO/IBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

Braoems:

— KOMIUIGKCOM COBPEMCHHBIX TCOPETHUECKUX METOJOB (U3MUSCKONH XHMHH JJIsi PCIICHHS
KOHKPETHBIX MCCIIEIOBATEIbCKUX 33/1a4;

— HaBBIKAMHU OIIPEJEIICHUS] COCTOSIHUS PAaBHOBECUS M CAMOIIPOM3BOJBHOTO HANpPABICHUS
XUMHUYECKOTO TPOIIecca;

— 3HAHUSMHU OCHOBHBIX 3aKOHOB (DU3WYECKONW XUMHUHU ISl COJEpP)KATEeIbHON WHTEpIpeTaIiu
TEPMOIMHAMUYECKUX PACUETOB;

— METOJaMU ONpe/eNeHUs MOPSAIKA U CKOPOCTU PEAKIMH, YCTAHOBJIEHUS TUMUTHUPYIOIIEH CTaaun
Y ME€XaHU3Ma U3y4aeMOi XUMUYECKON pPEeaKInu;

— HaBBIKAMU  COCTaBIICHHMS  TaJbBaHUYECKHX  JJIEMEHTOB  JUIsl  LIeJIed  ONpeHesIeHUs
TEPMOJIMHAMUYECKUX XaPAKTEPUCTUK H KOHCTAHT PABHOBECHSI HCCIIETYEMOM peaKInu;

— 3HAHUSMHU OCHOBHBIX 3aKOHOB XHMHYECKOM KHWHETHUKH, BIUSHUSA Pa3IUYHBIX (PAKTOPOB
(TeMreparypsl, 1aBIEeHUs, KaTAIU3aTOPa) HA CKOPOCTh XUMHUUECKON PEeaKIIHH.

3. KpaTkoe coaepskanue Q1uCHUNIHHBI

Pasznen 1. Xumuyeckass TepMOAUHAMHUKA

1.1.  IlepBblii 3aKOH TEPMOJAUHAMUKH

TepMoIMHaMUUECKHE CUCTEMBI U TEPMOJUHAMUYECKHE MTapaMeTpbl. DKCTEHCUBHBIE U UHTEHCUBHBIE
cBoiicTBa cucteMbl. TepMmomuHamuueckuii mporecc. OyHKIMU COCTOSHUS W (PYHKIIMU TIpoIiecca.
BHyTpeHHsIs SHEpTUs ¥ SHTANIBINA, UX CBOMCTBaA. TemnoTa u pabora kak Gpopmbl epeaadn JHEPTHH.
Pabota pacmmpenus raza u nonesHas padora. @opmMyIupoBKH MEPBOTO Havajla TEPMOJAMHAMUKH.
B3aumocBsi3p TEmnoThl, paboThl M M3MEHEHUS BHYTPEHHEH SHEPruu B M30XOPHOM, M300apHOM U
M30TEPMUYECKOM Tporieccax. TemIoéMKOCTh BeIIecTBa — W30XOpHAsl WM W300apHas, MOJspHas,
yaenbHas. Tenno€MKOCTh MI€aNbHBIX Ta30B, B3aUMOCBI3b MOJSIpHbIX Termoémkocted Cp u Cv
UJCATHHOTO Ta3a. TermIo€MKOCTh TBEPABIX BEIIECTB M KUIAKOCTEH. 3aBHCHUMOCTh MOJISPHOU
M300apHOI TEITOEMKOCTH BEIECTBA OT TEMIIEPAaTyphl, IMIHPUYECKUE ypaBHEHUS (CTETICHHBIE
psabl), UX MPUMEHUMOCTh. 3akoH KyOoB [lebas, mpasuno [rononra u Iltu. Cpeansis uzobapHas
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TEIUIOEMKOCTh BEILECTBA B MHTEpBaJie TeMmepaTyp. TemmepaTypHas 3aBUCHMOCTb MPUPALICHUS
sHTanenuu BemectBa (Ht — Ho) mpu mocTosHHOM maBieHMu ¢ y4€ToM (ha30BBIX IMEPEXOIOB.
TennoBoit 3¢dexr xumuyeckoro mnponecca. OcHOBHOe cTaHaapTHoe coctosHue. CTaHaapTHbIE
SHTAJBIMU O00pa3oBaHMsA M cropaHus BemiecTB. [IpuMeneHuwe 3akoHa l'ecca aisi BBIYMCICHUS
TEIUIOBBIX 3((PEKTOB XMMUYECKUX U (PU3UKO-XUMHUYECKUX IpoleccoB. CBsA3b TEMIOBBIX YPPEKTOB
IIPU TIOCTOSIHHOM 00bEME U TP IMOCTOSHHOM JIaBJICHUHU. 3aBUCUMOCTD TETIJIOBOTO A PeKTa peaKkinu
oT TemnepaTypbl. BeiBog u aHanu3 ypaBHeHuss Kupxropa B nuddepennuansHoit dopme.
WuterpupoBanue ypasuenus: Kupxroda.

1.2. Bropoii 3aK0H TepMOAMHAMHUKH.

CaMomnpou3BOIbHBIE W HECAMONPOM3BOJBHBIE, OOpaTHMMble H HEOOpaTUMbIEC, PaBHOBECHBIC
(KBa3uUCTaTUYECKHE) M HEpPaBHOBECHbIE Ipoliecchl. PaboTa paBHOBECHOr0O M HEPaBHOBECHOIO
npoueccoB. DopMynMpOBKHM BTOPOrO Hayajla TEPMOAMHAMMKH. OHTPONUS KaK KpUTepuil
HaIpaBICHHOCTH CaMOIIPOU3BOJIbHBIX IIPOLIECCOB M PABHOBECHS B H30JMPOBAHHBIX CHCTEMaXx.
3aBHCUMOCTh SHTPOIUH BEUIECTBA OT MApaMETPOB COCTOSHUS (TeMIepaTyphl, JaBJICHUs, 00beMa).
Pacuer W3MeHEHUs SHTPONMM B Pa3IMYHBIX HpOIEccax, CBSI3aHHBIX C U3MEHEHHEM COCTOSHUS
UJCAIBHOTO Ta3a, a TAaKXKE YUCTBIX TBEPABIX WM KHUJAKUX BellecTB. M3MeHeHue sHTpomnuu B
Ipolecce CMeLeHHsl MJlealIbHBIX Ta30B. M3meHeHue suTponun npu ¢a3oBbix nepexonax. Temaosas
teopema Hepucra, mnoctynat Ilnanka (Tperbe Hauano tepmoauHamuku). Cratuctuuyeckas
MHTEpIpeTalys BTOPOro Hayana TepMOJMHAMUKHM, ypaBHeHUe boibimana-Ilnanka. Beramcienue
aOCONIOTHOW SHTPONHHU BemiecTBa. Pacder M3MEHEHUS SHTPONUU B XMMHYECKUX DPEAKLUSAX TPU
pasnuuHbIX TemnepaTtypax. O0bvenuneHHoe ypaBHeHue | u Il 3akoHOB TepMoauHAMMKH. DHEprus
I'enpmroneia u sHeprus ['mGOca Kak KpUTEpUHM HAMPABICHHOCTH MPOIECCOB M PABHOBECHS B
3aKpBITBIX CHCTEMax. XapaKTepucTUdyeckue (YHKIMHU. 3aBUCUMOCTb SHepruu I'enpmronbua u
sHeprun ['mbGbOca or mapameTpoB cocTosHUS. TemmneparypHas 3aBUCHMOCTh 3Hepruu ['mbbca
BellecTBa ¢ yuérom (ha3oBbix nepexonioB. Pox ¢a3oBoro nepexona (nepBblid, BTOpoil). YpaBHeHUs
I'n66ca-I'enpmronbua. Pacdyer m3meHeHuwit crangapTHbeIX SHepruii ['m606ca m ['empmronsua B
XMMUYECKHUX peakUsaX IpU pa3IMuHbIX TeMIepaTypax.

CucreMbl IEPEMEHHOr0 COCTaBa. XMMUYECKUN MOTEHILMAl KOMIIOHEHTa CUCTEMbI. 3aBUCHUMOCTh
XMMHUYECKOr0 MOTEHIMajga OT JaBleHHs M  TEeMIepaTypbl. YCIOBHS PpaBHOBECUS U
CaMOIIPOU3BOJILHOTO MPOTEKaHMs Mpoliecca B CUCTEMAaX IEPEMEHHOT0 COCTaBa.

1.3. XuMuueckoe paBHOBECHE.

MartepuanbHblii O0anaHc XMMUYECKOW peaklMy, CTENEHb MPEBpPALICHUs, XUMUYEeCcKasi NepeMEHHasl.
VYpaBHeHHE M30TEpMbl XUMHUECKoW peakiuu (u3orepmbl Bant-T'odda). Xumuyeckoe cponactso.
AHanu3 ypaBHEHHs] M30TE€PMbI JJI ONpEENICHUs] HalpaBiICHUS CaMOIPOU3BOJIBHOIO MPOTEKAHUS
XMUMHUYECKOH peaklMy OT JAHHOTO MCXOJHOI0 (HEpaBHOBECHOTO) COCTOSIHUS. TepMoanHaMUUecKas
KOHCTaHTa XMMHUYECKOI'0 PaBHOBECHUS M SMIIMPHUECKHE KOHCTAHThI XuMH4eckoro pasHoBecus (Kx,
Ke, Kn, Kp), ypaBHEHHUS UX CBS3U JUIs PEAKLIMU B HJl€alIbHOM ra30Boi cMec. KoHCTaHThI paBHOBECHS
JUIl TOMOT€HHBIX M T€TEPOreHHbIX PEaKINi, HealIbHbIX U HEUJCAIbHbIX PEaKIIMOHHBIX CUCTEM (Ha
npumMepax). CMelieHne XuMHU4eCcKOro paBHOBeCUs IpU n3MeHeHnn oduiero nasinenus (T = const) u
npu 100aBiIeHNH B cucteMy nHepTHoro rasa (T = const, P = const).

BnusiHue Temneparypbl Ha KOHCTaHTY XMMHUYECKOTO PaBHOBECHS], ypaBHEHMs M300apbl U U30XOpPHI
XUMHUECKON peakuuu. BbIBojA, aHamu3 M MHTErpMpOBAaHME HA3BAaHHBIX YpPAaBHEHUH Ha IpHUMepe
ypaBHeHMs u300apel. Pacyer cpenHero 1 HCTUHHOTO TEMJIOBOTO AP peKTa XUMUYECKUX pPeakLuil u3
3aBUCHUMOCTH TE€PMOJUMHAMHYECKON KOHCTAHThl PaBHOBECHs OT TemrepaTyphl. Pacuer KOHCTaHT
pPaBHOBECHS] XMMHMUYECKHX PEAaKUUH W3 CTaHJApTHBIX TEPMOJMHAMHUYECKHX (YHKUUI BEIIECTB.
Brruncnenne KOHCTaHT paBHOBECHUSI XMMHUECKHUX PEAKIUH 10 CIIPaBOYHBIM JIaHHBIM O KOHCTaHTax
paBHOBECHsI peakinii 00pa30BaHUs COETMHEHUN U3 MPOCTHIX BEIECTB.

Pa3zgen 2. ®a30Bble paBHOBECHS B OITHOKOMIIOHEHTHBIX CHCTEMAax

2.1. ®a3oBble mepexosl U (pa3oBas AuarpaMma COCTOSHUS IS OJHOKOMIIOHEHTHBIX CUCTEM

®daza, KOMIIOHEHT, YHCII0 cTeneHe cBoboxapl. [lpaBuno da3 I'mb6ca. [Ipumenenne mpaBuna a3
I'n66ca ng ananu3a Gpa3oBbIX paBHOBECUH B OJJHOKOMIIOHEHTHBIX ccTeMax. /lnarpamMmma coCcTOSHUS
OJTHOKOMIIOHEHTHOW cHCTeMbl, €€ (a3oBble TOJS, JUHUU U TPOHHBIE TOYKH, BBIpa)KaIOIINE
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COOTBETCTBEHHO oOaHOda3zHoe, naByxda3zHoe U TpexdazHoe paBHOBecHs. HacwimeHHbINH map,
TEeMIIepaTypHasi 3aBUCUMOCTH JIaBJICHUSI HACBIIEHHOTO Tapa. KpuTudeckas TOuka, KPUTHYIECKOE
COCTOSIHME BEIIeCTBa, ero ocoOeHHOoCcTU. BriBoa u ananu3 ypaBHeHus Kiamelipona. 3aBUCUMOCTh
TeMIIepaTypbl IUIABJICHUS OT BHEIIHETO JIABJICHUS, MHTETpUpOBaHUe ypaBHeHus Kiameiipona s
paBHOBecHsI TBEpAOE TeJO - KUAKOCTb. PaBHOBecusi ¢ razoBoil (a3oil, ypaBHenue Knaneiipona-
Knaysuyca, BBIBOA U MHTETPUPOBAHKUE YPABHEHHUS ISl ONIMCAHUS JTMHUN UCTIAPEHUS U CYOIMMaLnHy,
ucnosb3yemble fgomnyienus. Onpenernenrne KOOpAUHAT TPOHHONU TOUKH.

2.2. Onpexnenenue TepMoanHaMudeckux (pyHKIMI mporecca (pa3oBoro nepexoa

[Tpumenenue ypaBHenus Knanelipona-Knay3uyca mist pacyera U3MEHEHHs] TEPMOJUHAMUYECKUX
¢byHkuuid mpu  ($a3oBBIX TNPEBPAICHUAX. B3aUMOCBSA3b SHTANBIUN TUJIABICHHS, HCIAPEHUS U
BO3I'OHKHU B TPOMHOM TOUYKE. DMIUPUYECKOE MTpaBmiio TpyToHa.

Paznen 3. TepmoaunaMuyeckasi TeOpusi pacCTBOPOB

3.1. OcHOBBI TEPMOAMHAMUKY pacTBOPOB. IlapinanbHbie MOJIbHBIE BETUUYUHBI

Knaccupukanuu pacrtBopoB. [lapuuanpHble MOJSpHBIE BeNIWYUHBL YpaBHeHUs | ubOca-/liorema
(BBIBOA M aHaNM3). MeToabl onpeeeHrs NapuualbHbIX MOJSPHBIX BEIHUUH (METOJ KacaTeabHbIX
¥ METOJI 0Tpe3KoB). OTHOCUTENBHBIC MAPIHATIBHBIE MOJIIPHBIC BETMYUHBI (ITapLUATbHBIE MOJISIPHBIC
byHkun cmenieHus ). TepmoauHaMuyeckrue GyHKIIUU CMEIICHUSI.

3.2. TepMoarHaMUYECKOE ONMCAHUE HICATTBHBIX U HEHJICATbHBIX PACTBOPOB

WneanvHbie (COBEpILIEHHBIE) pACTBOPHL. XUMHYECKHH MOTEHLMAT KOMIIOHEHTa WJEalbHOTO
pactBopa. TepmommHamudeckne (GYHKIUM CMELICHHS JUIsl HIICAIBHBIX PacTBOpoB. PaBHOBecue
"uneanbHbI pacTBOp-map", 3akoH Payns, rpadudeckas untepnperanus 3akoHa Payns. [Ipenensno
pa30aBIeHHbBIE PaCTBOPHI, 3aKOH [ 'eHpH. YpaBHEHNE XUMUYECKOTO MOTEHIIHANA Il PACTBOPHUTENS U
pacTBOopeHHOr0 BeniecTBa. HenneanbHele (peaabHbie) pacTBOPBL, MOJIOKHUTEIbHbBIE U OTPUIIATENIbHBIC
OTKJIOHEHHMSI OT uaeanbHOCTHU (0T 3akoHa Payns). CtangapTHbIE COCTOSHUS KOMIIOHEHTOB pacTBOPA.
CumMeTpHuuHass 1 HECUMMETPUYHAsI CUCTEMbI CpaBHEHUsS. PacueT akTHBHOCTEH M palMOHaIbHBIX
KOd((PHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepMmoanHaMudeckue (pyHKIIMH CMEIICHUS
JUIS HEUIeaJIbHBIX PACTBOPOB. 3aBUCUMOCTh aKTUBHOCTHU M KO3 (HUIIMEHTa aKTUBHOCTH KOMITIOHEHTA
OT TEMIIEPATypPHI U IABJICHUS.

3.3. KomnuratuBHble CBOWCTBAa pa30aBIEHHBIX PACTBOPOB HENETYyYUX BELIECTB B JIETy4eM
pacTBopuTele

KonnurartusHblie cBOICTBa pa30aBIEHHBIX PACTBOPOB HEJIETYUHX BEIIECTB B IETYYHX PACTBOPUTEISIX
(TIOHI>KEHHE JaBIIeHNs HACBIIIIEHHOTO MTapa pacTBOPUTENS HAJl pACTBOPOM I10 CPAaBHEHHIO C YUCTHIM
pacTBOpuUTeNieM, MOBBILIICHUE TeMIepaTyphl Hauajga KUMEHUS U TOHWKEHHE TeMIlepaTyphl Hayaia
OTBEpAEBaHMs PACTBOPOB, OCMOTHMYECKOE JaBieHHE). DOYUIMOCKONUYECKass U KPHUOCKOIMYecKas
KOHCTaHTBl pacTBOpUTENs. BBIBO ypaBHEHUS, CBS3BIBAIOIIECTO MOHIKEHUE TEMIIEpaTyphl Hadana
OTBEpAEBaHMs C KOHIIEHTpalue pactBopa. OcMoc, OCMOTHYECKOE JaBiieHHE, OOpaTHBIA OCMOC.
Hcnonb30BaHrWe KOJUTMTATUBHBIX CBOWCTB ISl OMpEJENICHUsS MOJSPHONM MAacChl, CTENEHU
JUCCOLMAIIMH WM CTETIEHH acCOLIMAllii PAaCTBOPEHHOT'O BEIIECTBA.

Paznen 4. ®a3oBble paBHOBeCHS] B MHOTOKOMIIOHEHTHBIX CHCTEMAax

4.1. PaBHOBeCHE «KHUJIKUHA PacTBOP - HACBILEHHBIN Map» B IByXKOMIIOHEHTHBIX CHCTEMaX.
JnarpaMmbl «JaBJICHHE-COCTaB», «TEMIIEPaTypa-CoCTaBy», «COCTaB Mapa-COCTaB KHUAKOCTH» IS
UCaTbHBIX M HEWJICATbHBIX pacTBOpoB. [IprMeHeHHe mpaBmia a3 K UCCIECAOBAHUIO THATPAMM.
3akonbl ['n66ca-KoHoBamoBa. A3eoTpomnusi, TEPMOAMHAMHUYECKOE YCIOBHE TOYKH a3e0TpoIa.
[TpaBuio peraara. ®U3UKO-XUMUYECKHE OCHOBBI pa3JIeNICHHsI KUIKHX CMECeil METOJaMH TTeperOHKH
U peKTU(UKAIIH.

4.2. PaBHOBECHE «OKHIIKOCTH-TBEPIOE» B IBYXKOMITOHEHTHBIX CHCTEMaX.

TepMuyeckuil aHanu3, KpUBBIE OXJIAXKIEHUS, MOCTPOCHUE IUArpaMMBbl IUIABKOCTU TO KPHUBBIM
oxnaxaeHusi. CUCTeMbI C OTPaHWYCHHOW M HEOTPAaHHMYEHHON PacTBOPUMOCTHIO KOMIIOHEHTOB B
TBEpJIOM cocTosiHUU. M3oMopdu3m. Tumsl TBEpAbIX pacTBOPOB. JlHarpaMmbl MIaBKOCTH U30MOP(HHO
KPUCTAJUTU3YIOIUXCS BenecTB. JlmarpaMMbl TUTABKOCTH CHCTEM C OTPaHUYEHHON PacTBOPUMOCTHIO
B TBEPJOM COCTOSIHMM. DBTEKTHYECKOE M NEPUTEKTHYEeCKoe paBHoBecus. OmpeseneHue cocraBa
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ABTEKTHYECKON KHIKOCTH TIOCTPOCHHUEM TpeyrojiibHUKa Tammana. IIpumenenuwe mpaBuia ¢as
I'n66c¢a x uccnenoBanuio (Ha30BbIX PaBHOBECHIA.

Pa3znea S. PacTBOpbI 3JIEKTPOJIUTOB

5.1 PacTBOpPBI 3IEKTPOJIUTOB B CTATUYECKUX YCIOBUAX

TepMoanHaMUYECKOE OMUCAHUE CBOWCTB PACTBOPOB JIEKTPOIUTOB. AKTUBHOCTH U KOO PHUIIMEHTHI
AKTUBHOCTH JIEKTPOJINTA M HOHOB B PACTBOPE, CPEIHNE HOHHBIE KO PHUIIMEHTH aKTUBHOCTH. CBA3b
AKTUBHOCTH 3JIEKTPOJIUTA CO CPEIHEW HMOHHOM AaKTUBHOCTBIO M KOHLEHTpAIUMEH >3JIEKTPOJIUTA.
WNonnas cuna pactBopa. IlpaBmiio moHHON cuiibl. OCHOBHBIE TOJIOKEHUSI 3JIEKTPOCTATHUYECKOM
TEOPUH CHIIBHBIX AMEKTpoauToB Jlebas-Xrokkens. [Ipenensubiii 3akoH Jlebas-XroKkkens, BTopoe U
TpeThe MPUOIMKEHUS TEOPUH, TpadUIecKoe MPEICTABICHHE ITUX 3aBUCUMOCTEH.

5.2 PacTBOpBI 31EKTPOIUTOB B AMHAMUYECKUX YCIOBUAX

IIpoBonnuKH 35ekTpryeckoro Toka [ u Il pona, HOHHAs U 3JIEKTPOHHAS MPOBOAUMOCTb. Y J€JIbHAs,
MOJISIDHAsE W OSKBUBAJIEHTHAs DJJIEKTPUYECKUE IPOBOJMMOCTH, B3aUMOCBA3b MEKIYy HUMH.
3aBUCUMOCTb YJEJIBHOM M MOJIIPHOW QJIEKTPUYECKOW NPOBOJUMOCTEN OT KOHLIEHTpALUH,
TEMIIEpaTypbl U HpUpoabl pactBoputens. CKOpOCTh U MOABMKHOCTH (a0CONIOTHAs CKOPOCTh
JBKEHUS) MOHOB. 3aKOH HE3aBUCHUMOTIO JBIKEeHHS HOHOB (3akoH Kombpaymia). IlpenenbHbie
MOJIIPHBIE IEKTPOIPOBOJTHOCTH HOHOB. DCTaPETHBI MEXaHU3M MEPEHOCa FIEKTPUUECTBA HOHAMHU
TUJIPOKCOHUS U TUApokcuia. Yucna nepeHoca HOHOB. DNEKTPONPOBOJAHOCTh PACTBOPOB CHIIBHBIX
ANEKTPOJIUTOB, YpaBHEHHE KOpHsS KBaapaTHoro (ypaBHeHue Konbpayma). [Ipumenenue Teopuu
CWJIBHBIX JJIEKTPOJUTOB JJII OOBSICHEHHS MIEKTPOPOPETHICSCKOTO M PelaKcallnOHHOTO (P (HeKToB
CHUKEHUS 3JIEKTPONPOBOJHOCTH. BiusiHUe mojeil BICOKON HAIpPSKEHHOCTH M BBICOKOM YacCTOTHI
IIEPEMEHHOTO ~ TOKa  Ha  AJIEKTPONPOBOJHOCTb  pacTBOPOB.  MeToauku  HU3MepeHus
3IEKTPONPOBOAHOCTU. KOHAYKTOMETpHUUECKOE ONpPENEIEHUE CTENEHN U KOHCTaHThl JMCCOLUALNU
CladbIX dJEKTPOJIUTOB, TEIUIOTHI, SHTpomMM W HHepruu [mOOca mporecca TUCCOIHMALINY,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COCTUHEHUM.

Pa3znen 6. JaekTpoxumMHyecKne CUCTEMBbI (LIenn)

6.1 DIC u 3J1eKTPOAHBIE MOTEHIIHAJIbI

DIIEKTPOXUMHUYECKHE CUCTEMBI (11enH). BO3HMKHOBEHHE CKayKa MOTEHIMANa Ha TPAaHUIIE pa3iesia
npoBoaHUKOB | u Il poma. JIBOMHON 3IEKTPUUECKUH CIIOH. DJIEKTPOXUMUYECKUM IMOTEHIMA,
rajibBaHu-noteHnnan. OOpaTumMble JIEKTPOJIbI 1 00PATUMBIE JIEKTPOXUMHUYECKHE LIETTH (3JIEMEHTHI).
DNEeKTpOABMAKYILAs CHJIA TalbBAaHMYECKOTO JJEMEHTA, YCJIOBHBIA 3JIEKTPOAHBIM MOTEHIMAI
(motenmman B BomopogHoi mikane). CBa3p OJIC rambpBaHMYECKOW WEMU C DIEKTPOJIHBIMU
noteHuuanamu. [Ipasuno 3nakoB DJIC 1 371€KTPOAHBIX TOTEHIMAIOB. TepMOIMHAMUYECKasi TEOPUs
raJlbBaHUYECKUX SBJICHUN. BbIiBoA 1 ananu3 ypaBHenust HepHcTa, Beipaxkaroniero 3aBucumMocts JJ[C
raJIbBAaHUYECKOTO 3JEMEHTAa OT AKTUBHOCTEHW KOMIIOHEHTOB 3JIEKTPOJHOM peakUuu. YpaBHEHUE
['m606ca-I'enbmronpiia st 3JIEKTPOXUMUYECKUX cucTeM. 3aBucumocth OJIC raabBaHUYECKOTO
areMeHTa oT Temmeparypbl. Kinaccupukamus 3JeKTpoAOB: 3JEKTPOAbl MEPBOrO U BTOPOTO POJa,
ra3oBbl€, OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE. Y paBHeHHEe HepHcTa A moTeHuuana 31eKTpoioB
BCEX BUJIOB.

6.2. 'abBaHUYECKUE DTIEMEHTHI

Tunel raTbBaHUYECKUX JIEMEHTOB: XHMHUECKHE, KOHIICHTPAIIMOHHEIE, C IEpEHOCOM, Oe3 TIepeHoca.
Jubdy3roHHBIA TOTEHIIMANI, MEXaHU3M BO3HUKHOBEHHUS M METOJbI €r0 yCTpaHEHUs (CBEIACHUS K
MUHUMAaIbHOU BennynHe). Metonuka uzmepenus J/{C u snexkTpoaHbix noteHuuainos. [Ipumenenue
MMOTEHITMOMETPHUH JIJISl OTIPEICICHHUS TEPMOJUHAMUYECKUX XAPAKTEPUCTUK XUMHUYECKUX PEaKIui,
MPOTEKAIOIIUX B TaJlbBaHUYECKOW I€MM, KOHCTAHT XMUMHUYECKOTO PaBHOBECHS, AKTUBHOCTEH H
KO3 (UIMEHTOB aKTUBHOCTH 3JEKTPOIUTOB, pH pacTBOpoB, mNpou3BeAeHHs] PacTBOPUMOCTU
MaJIOpaCTBOPUMBIX COEAMHEHUN. XUMUYECKHE UCTOYHUKHU TOKA.

Pazgean 7. Xumnueckasi KUHeTHKA

7.1. ®opmanbHas KHHETHKA

TepMoauHaMuyeckass  BO3MOXXHOCTh ~ IIpoliecca M €ro  MpakTudeckas (KMHETHuYecKas)
ocymecTBUMOCTh. [Ipeamer u 3amaum XuMHUeCKOd KUHETHKU. OCHOBHBIE MOHATHS (OpMaIbHOMN
KMHETUKH: CKOPOCTh XUMHUYECKOW peakIMH, MOJEKYJISPHOCTh, YAaCTHBIK M OOMMHA MOPSIOK.
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OCHOBHOM NOCTYJIAT XMMHYECKOM KHHETHKH, KHHETHYECKOE YPaBHEHHE CKOPOCTH PEaKLUH.
KoHcTaHTa CKOpOCTH XUMHMYECKOH pEaKIUH, pa3MEPHOCTb KOHCTaHTBl CKOPOCTH. MeTomabl
OIIpeJIeJIEHUs] CKOpOCTel XMMHMUYECKHX peakiuid. [IpocTsie (37€MEeHTapHbIe) U CIOXKHBIE PEAKIIUU.
Kunernka mpocThiX u (OpMaTbHO MPOCTHIX OJHOCTOPOHHHUX TOMOTEHHBIX peakiuii. Peakuuun
IIEpBOT0, BTOPOro M TpeTbero nopsakoB. JuddepeHunansHas u  uHTErpanbHas (OpMbl
KMHETUYECKUX YypaBHEHUI, KUHETUYECKHE KpuBble. JIMHEHHOE NpeICTaBIIEHUE KUHETHUECKUX
KPUBBIX Il PEAKUUH pA3IMYHBIX HOpALKOB. Bpems nosmynpespamenus. Peakuuu HyneBoro
nopsaaka. Merton wu30biTka (m3omsiuu) OcTBanbla ONPENENICHUS YacTHBIX IOPSAKOB 110
COOTBETCTBYIOLIIEMY peareHty. JluddepeHunanbable M HMHTErpajibHble METOABI OIpEIesICHUs
NopsAJKa peakuuu. Pa3znnuue KOHLUEHTPAaLMOHHOIO M BPEMEHHOro NopsaKoB. CIIOKHBIE PEAKIHMH.
[TpyHIMI HE3aBUCHUMOIO NPOTEKAHMS HJIEMEHTapHbIX peakuui. OOpaTHMble U HapaelibHble
peakiuu mepBoro mnopsaka. uddepeHnuanbable  ypaBHEHUS, ONUCHIBAIOIIME CKOPOCTH 3THX
peakuui, Ux uHTerpupoBanue. KuHernueckue KpuBbIE [UIsl KOKIOTO U3 PEATMPYIOIIUX BELIECTB.
[TocnenoBarenbuble peakmuu 1-ro  mopsinka. Cucrema nuddepeHIUaNbHBIX — YpaBHEHHIH,
OIHMCHIBAIOUINX KHHETUKY ITOCIIE0OBATEIbHBIX peakinii. Kunetnueckne ypaBHEHUS U KHHETUYECKUE
KpUBBIE JJIi BCEX YYAaCTHUKOB peakuuu. Bpems nocTumxeHHsT MaKCUMalbHONW KOHIIEHTPAaIUU
IIPOMEXYTOUYHOTO BEIIECTBA. 3aBUCUMOCTb MAaKCHUMAJIbHOM KOHLEHTPALMKA IPOMEXYTOUYHOIO
BEILIECTBA OT COOTHOLIECHUsI KOHCTAHT CKOPOCTEMN OTAENBHBIX CTaIUi NOCIECA0BATEIIbHON PEAKIIUH.
[IpyHIMI JTUMUTHPYIOIIEH CTaguM IOCIEN0BATEIbHOM XMMUYecKOoW peakuuu. CTanuoHapHBIN
pPEXUM INPOTEKAHMS IIOCIIEIOBATEIbHBIX pEAKUMU. MeToJ KBa3MCTALMOHAPHBIX KOHLEHTpalui,
obsiacTh NpUMeHeHus. BiusiHue TemnepaTypbl Ha CKOPOCTh XUMHUYECKON peakIuu, MPUOIHKEHHOE
npaBuio Bant-I'odda. YpaBuenune Appenmyca B auddepeHIHanbHON U MHTETPAITBHON (Gopme.
O¢dexTuBHAs SHEprus AKTUBALMM U  IPEIIKCIOHEHIMAIbHBI MHOXHUTEIb, METOABI HX
ONPEIEICHUS U3 DKCIIEPUMEHTAIBHBIX JTAHHBIX.

7.2. Teopuu XUuMUYECKON KMHETUKHU

Teopus aktuBHbIX (OuHapHBIX) coyaapeHuid (TAC). CkopocTh peakiuy KaK YHuCiIO0 CTOJTKHOBEHUM
aKTUBHBIX MOJIEKYJ1 B €IMHUIy BpeMeHU. KoHCTaHTa CKOpPOCTH OHMMOJIEKYJIIPHOM pEaKIHH.
OU3NYECKUIl CMBICI MPEAIKCIOHEHIUATBHOIO MHOXKUTENS M SJHEPTUU aKTUBAIIMKM B paMKaX TEOPUU
aKTUBHBIX coyaapeHuid. Crepuyeckuil (pakTop, HEOOXOIUMOCTb €r0 BBEJCHHMS B KHMHETHYECKOE
ypaBHeHUE peakuuu. J[OCTOMHCTBA M HENOCTAaTKH TEOPHM AaKTHBHBIX COyJapeHUH. MexaHu3m
MOHOMOJIEKYJISIPHBIX ra3oBbIX peakiuil B pamkax TAC, cxema JIunaemana. McronkoBanue npuanH
M3MEHEHUS MTOPSIIKa MOHOMOJIEKYJISIPHON PEaKIUK NTPY U3MEHEHUH JTABJICHMUS.

Teopuss nepexoanoro cocrostHus (aktuBupoBanHoro kommekca) (TIIC wnmu TAK). OcHoBHBIE
nonoxkenus TIIC, kuHermyeckas cxema peakuuu. [IOBEpXHOCTh NOTEHIUAIBHON 3HEPIUH,
KOOpJAMHAaTa pEeakUuy, MyTh peakUuu. AKTUBUPOBAHHBIM KOMILJIEKC M €ro CBOMCTBAa, MCTUHHAs
sHeprus axkTuBanMu. CKOPOCTh peakluu — CKOpPOCTh paclaja aKTHBUPOBAHHOIO KOMILIEKCa
(CKOpOCTb €ro MpoXOoXJIeHHs depe3 MOTeHUUaNbHBIA Oapbep). KBazutepmonunamuyeckas ¢popma
ypaBHeHus TIIC, sHTanblusg U 3HTPONMSI aKTUBALMU, TPAHCMUCCUOHHBIN KO3 ¢duuueHT. Cs3b
SHTAJIBIIMU aKTUBALMHU C 3((HEKTUBHON (3KCTIEPUMEHTAILHON) SHEpriuel akTUBAIUH.

7.3. ®OTOXMMHUYECKHE U LIETHbIE PEAKIIUU

@DOTOXMMHUYECKHE  pPEaKLUWH, TNEepBUYHbIE M  BTOPUYHBIE  (POTOXMMHYECKHE  MPOLECCHI.
®oronucconuanus u portonauns. Poropuznueckre (1e3aKTHBALNOHHBIE) TPOLECCHI TPH MOTIOIEHUN
u3nydyeHus. 3akoHbl potoxumuu: I'porryca-Jpenepa u DiHiuTeiiHa-1lITapka. KBaHTOBBIN BBIXOA.
Kunernka mpoieccoB, MOPOUCXOASIIMX C  ydacTueM  (OTOBO3OYKIEHHBIX  MOJEKYIL
Cencubunuzaropsl, CeHcnOUIU3upoBaHHbIE (OoTOXUMHUUECKHE peakiuu. OCHOBHBIE pPa3IUYH
peakuuii ¢ GOTOXMMUYECKUM M TEPMHUECKUM HHUIMHpOoBaHUEM. DOTOXMMHUYECKHUE TPOIIECCHI B
atMocdepe, GpoTocuHTE3.

[lertupie peakiuu. [Ipumepbl peakiuii, MPOTEKAIIMX MO MEMHOMY MeXaHu3My. OCOOEHHOCTH H
OCHOBHBIE CTaJMM LENHBIX peakiuid. MeXaHu3Mbl 3apOoXKJEHHs, pa3BUTHS U OOpbIBa IIETEH.
JluHelHBIN W KBaJpaTU4YHBIM OOpPHIB IIeTei. 3BEHO Ienu, JUIMHA Ienu. Hepa3BeTBiICHHbIE W
pa3BeTBIECHHBIE ILEMHbIE peakuuu. KuHeTMka Hepa3BETBIEHHBIX LENHbIX peakuui. Craaun
Pa3BETBICHHOW IIEMHOM peakiuu. BeposTHOCTH OOphIBa W pa3BETBICHUS Iemnu. Pa3zputue
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Pa3BETBICHHBIX LEITHBIX PEAKIIMI BO BPEMEHH, CTAL[AOHAPHBIN U HECTALIUOHAPHBIN PEKUMBI TCUCHHUS
peakuuu. lIpenenpHble sBIEHUS B Pa3BETBIEHHBIX peakuusax. HMKHUN U BEpXHUN IIpEAeEIIbl
BOCIIJIaMEHEHUs (B3pbIBa) LIeNTHON peakuuu. [1osyocTpoB BoCIIIaMEHEHUS.

Pa3nea 8. Karaaus

["oMOreHHBIi ¥ TeTepOreHHbIN KaTtaan3. ABTokaTain3. OCHOBHBIE 3aKOHOMEPHOCTH KaTATUTUYECKUX
peakuuil. BiusHuMe karanuszaropa Ha TEPMOAMHAMUYECKHE M KUHETHYECKUE XapaKTEPUCTUKH
XUMHUYECKUX peakuui. CelIeKTMBHOCTh NEHCTBUS KaTanu3aropa. Karanurhueckas akTUBHOCTS,
yZleJbHas KaTaIUTHYECKasi aKTUBHOCTh. ['oMoreHHbIi kaTann3. CIUTHBIN U pa3aesbHbIA MEXaHU3MBI
KATaJIUTUYECKUX PEaKUHUH, DHEPreTUYECKUE JHarpaMMbl B3aUMOJEHCTBUS  PEAarcHTOB C
KaranuzaropoM. OOmuii u cnenuduyecKkuii KUCIOTHO-OCHOBHBIN KaTanu3. P PeKTUBHAS KOHCTAHTA
CKOPOCTH pE€akLMH, KaTaJIU3UpPyeMOW BELIECTBAMH C KHCIOTHO-OCHOBHBIMH CBOMCTBAMH.
Karanutrueckne KOHCTaHTBI CKOPOCTU peakuuu. I'eteporeHHblil karanu3. CKOpOCTb FE€TEPOreHHO-
KAaTaJIUTUYECKONM peakuuu. THIBI TIeTEepOreHHBIX KaTaJW3aToOpoB. 3aKOH JIECHCTBYIOIIMX
noBepxHocteil. Pomp agcopObmmm B rereporeHHoM mporecce. KuHeTMKa TreTreporeHHo-
KaTaJINTUYECKUX PEAKIMH, He TMMUTHPYeMbIX Auddy3ueil. OTpaBieHne KaTaau3aTopoB.

4. O0beM y4eOHOI TUCHUITHHBI

O0beM TUCUMILTHHBI
Bup y4eOHoii padoThI Axax, | Actp.
3E
4. 4,

O01masi TPy10eMKOCTh TUCHHUILIHHBI 4 144 108
KonTrakTHasi padoTa — ayIUTOPHbIE 3aAHSTHSI: 2,22 80 60
B TOM 4HcJie B popMe NPAKTHYECKOI MOATOTOBKH
Jlexuuu 0,89 32 24
[IpakTuueckue 3anstus (113) 0,44 16 12
6 MOM Uucie 8 (hopme npaKkmuieckol no02o0moeKu
JlabopaTopusbie padoTsl (JIP) 0,89 32 24
6 MOM ucie 8 (hopme nPaKxmuieckol no020moeKu
CamocTosiTeibHasi padoTa 0,78 28 21
CaMocTOsITENbHOE U3YUYEHUE PA3AEIOB TUCIUILIMHBI 0,78 28 21
Buja koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMeXYyTOYHAsl aTTeCTalMs 1 0,4 0,3
[ToaroToBKa K 9K3aMeHY 35,6 26,7
Buj nTOoroBoro KOHTpoOJIst IK3aMeH

IIpodeccnonanbHbIE TPEKU
Tpekn 1-2. Xumudeckasi TEXHOJIOTUSI MPUPOIHBIX JHEPTOHOCUTEJIEH U YIIePOAHBIX
martepuaJios (b1.B./B.01.01)

AHHOTanus padoyeil NPOrpaMmbl U CHUILIHHBI.
«TexHuka 0e30MaCHOCTH U HAaBBIKHM PaldoOTHI B J1a00PATOPUH M HA IIPOM3BOJICTBE)
(b1.B./1B.01.01.01)
1. IleJab AMCHUIUIMHBI. CBA3aTh paHee MOJYYEHHYIO OO0IIeIadopaTOpHYI0 U OOIIEHH)KEHEPHYIO
MOJATOTOBKY XUMHKOB-TEXHOJIOTOB C THIIOBBIMH IpOLIECCAMHU U OINEpalusMH Ha MPEeANpHUSATHSIX,
3aHATBHIX HAYYHO-UCCIIEI0BATEIbCKON U IPOEKTHO-TEXHOIOTUYECKOMN AEATEIBHOCTHIO.
2. B pe3yJbTaTe M3y4YeHUs] AUCHMILIMHBI 00y4arOIIMIiCH NOJIKEH:
Obnadamye creayoMU KOMIIETEHIIMSAMU U UHIUKATOPAaMH UX JIOCTUKEHUS:
[K-2.1, T1K-2.2, TIK-2.3
3uams.
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- 3HAeT OCHOBHbIE TEXHOC(EPHbIE ONACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKHU

- 3HAeT XapakTep BO3ACUCTBHS BPEIHBIX U OMACHBIX ()aKTOPOB Ha YEJIOBEKA U MPUPOJIHYIO CPEAY,
METO/IbI 3aIIUTHI OT HUX MPUMEHUTENBHO K cepe cBOoeH npodeccuoHanbHON AeITeIbHOCTH
Ymemo:

- yMmeeT obecnieunBaTh Oe30macHbIe W/ MM KOM(OPTHBIC YCIOBUS TPY/Ia Ha pabouyeM MecTe, B TOM
YHCJIE C IOMOILBIO CPEJICTB 3ALUTHI

- YMEEeT BBbISABISTh U YCTPAHATH MPOOJIEMBI, CBA3aHHBIE C HAPYIICHUSIMU TEXHUKU 0€30MacHOCTH
Ha paboueM MecTe MPUMEHUTENBHO K chepe cBoel MpodecCHOHANBHOMN e TeTbHOCTH

- YMEeT OCYILECTBIATh IeUCTBUS MO MPEIOTBPALIECHUIO YPE3BbIYAMHBIX CUTYALIUN

Bnademu:

- BJIaJeeT 3aKOHOJATENbHBIMM U HOPMATUBHO-IIPABOBBIMHU aKTaMH B 00JacTu OE30MaCHOCTH U
OXPaHbI OKPYXAIOIIEH CPEIBI

- BIajeeT crnocobaMM U TEXHOJOTHSMH 3allUThl B YPE3BBIYANHBIX CUTYalUSIX U B YCIOBHUSX
BOEHHOT'O BpEMEHU

- BJIaJeeT MOHATUIHHO-TEPMHUHOJIOTMUECKUM anapaToM B 00s1acTi 0e30MacHOCTH

- BIIaJIeeT HAaBbIKAMH PALMOHAIHM3AINU TPOPECCUOHATBHOMN JESITEILHOCTH C IeNbI0 00eCTIeYeHNUs
0€30MacCHOCTH U 3alIUTHl OKPYKAIOIIEH Cpe/Ibl

3. KpaTkoe cofep:kanue AUCUUNIUHBI

Pa3zoen 1. Tunossie npoyeccol u munogvie onepayuu.

[Tox THTIOBBIM TpoOIIECCOM HEOOXOAMMO OHUMATD TO, YTO HEOOXOMMO MPOBOJUTHh B XUMUYECKUM
PEKTOpE C UCXOIHBIM BEIIECTBOM, YTOOBI MOJIYYUTh KOHEUHBIH.

ITox TumoBo# omepanueld TOHUMAETCS HE TOJIBKO MPOILECC CUHTE3a B XMMHUYECKOM pPEAKTOPE, HO
TaKk)Ke COMYTCTBYIOIIME IMPOLIECCHI, TAaKHE KaK 3arpy3Ka peareHTOB, BBITPY3Ka, KpHUCTAIM3AlIUA,
CYLIKa, IPOMbIBKA, a0COpPOLIMS U TPOYHE.

TunoBsie MPOLECCHI (AuunupoBanue, AJNKunrpoBaHue, Kap6okcunupoanue.
KapbokcumernnupoBanue. Konnencanuss u Ilomukonaencanms. Jnazotuzauus u MoAauQuKamms
auasorpymmsl, Otepudukanus, ['anorenuposanue, Hurpoanue, Okucnenue, [leperpynnupoBku,
Boccranosnenne, CynbdupoBanue, CynbpoHupoBanue, AmuHupoBaHue). Kaxapii THmoBon
MIPOLIECC UMEET CBOU TEXHOJOTHYECKHEe 0COOEHHOCTH, KOTOPhIE HEOOXOAUMO 3HAThH U PA3IUYaTh 10
MOMEHTa CO3JaHMsI U/UITU SKCIUTyaTallud YCTaHOBKH.

TunoBele omnepanuu (3arpy3ka peareHToB U pactBoputenei, Mueptusauus, CuHTe3 B peakTope,
Beirpy3ka peakunoHHOM Maccel, TpancnoptupoBka, Kpucrammsanus, @unstpanms, [IpoMbiBka.
Cymka, Dxcrpakuus, Juamus, AOcopbuus, Pa3oBoe paszzpeneHue, Axcopbuus, uctuiisnus,
Kononnoe pasnenenune, Ounctka obopynoBaHusi, Perenepamnus pactBoputeneii). Bce Tumnossie
OIepaluy UMEIOT Pa3IMyus B alinapaTypHOM 0(OpMIIEHUH, TEXHOJIOTHUECKOE UCTIOHEHUS. 3HAHUS
TUIIOBBIX OIEpalMi MO3BOIMUT CIIPOEKTUPOBATh U aITOPUTMU3UPOBATH IEUCTBUS HEOOXOJUMBIE IS
obecrieyeHns: 6e30MacHbIX W/WIIM KOM(OPTHBIX YCIOBHM Tpyza Ha pabouem MecTe.
3aKoHOAATEIbHBIE 1 HOPMATUBHO-IIPaBOBbIE aKThI B 001aCTH 0€30MaCHOCTHU U OXPaHbl OKPYKaroIen
cpeabl, KOTOPBIMH HEOOXOIMMO pPYKOBOJCTBOBAThCS [UIs oOecreueHus Oe30MacHbIX —W/HIU
KOM(DOPTHBIX yCIIOBHH Tpy/Ja Ha pabodyeM MecTe.

Pazoen 2. Ananu3z 603M0)4CHBIX PUCKOB U RPUZOOHOCHIL K IKCHIIyamayuu

(BemecTBa, 000pyI0BaHUE, MaTEpHalIbl, UHPPACTPYKTYpa, KBaTU(PUKALIKA) - KPUTUUECKUN aHAIIN3).
Puck-MeHe/DKMEHT Ha TNpPOM3BOJCTBE, MOJEIUPOBAHME HEIITATHBIX CHUTyallud M BbIpaOOTKa
HEOOXOJIMMBIX alNTOPUTMOB IO MX YCTpaHeHuio. [IpoexkTupoBaHue 3-X CTYNEHYAaTON CHUCTEMBI
0€30MacHOCTH.

Pa3zoen 3. IIpoekmuposanue 3-x KOHmMypoe 6e30nacHocmu 0713 C030A6aeMOll YCMAHOBKU ULU Yce
IKCHIIYAmupyemoil yCmanoeKu. YPOoBeHb - Ipoliecc (KpUTHUYECKUE MapamMeTpbl, COOTHOLIEHUS),
yCTaHOBKA (BBIXOJT U3 PEKHMMa - TEIJIOChEM, HAarpeB, 3aCTaMBaHUE U JIp.), 0OBEKT (Co31aHue 3-ero
KOHTYpa 0€3011acHOCTH).

HaBbikn paboThl C THUIOBBIMHM IpOLIECCAMH M THUIOBBIMU ONEpanusMU (HaBBIKW). 3aJaHue,
IIPOEKTUPOBAHKE, PUCK-MEHEKMEHT, CO3/1aHHUE.
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Pazoen 4. Ilpakmuueckuii onvim padoomsl ¢ MUNOGLIMU NPOUECCAMU U MUNOGLIMU ONEPAUUAMU
(nasviku). 3aaHne, MPOCKTUPOBAHNE, PUCK-MEHEKMEHT, co31anue. COOp yCTaHOBKU M MOJTYUYECHUE
IpoAyKTa (3amura - KBanudukamus). JJokyMeHTUpoBaeHUE U perjlaMeHTalus padboThl.

4. O0beM yueOHol TUCUUIJIMHBI:

O0BeM TUCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q, q,

Oo61asi TPY10€MKOCTh TUCHHILIHHBI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexknuu - - -
[IpakTuueckue 3anstus (I113) - - -
JlabopaTopHbie padoTsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 1,11 40 30
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3

1,11
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 39,6 29,7
Bujg HTOroBOro KOHTpOJIs: 3a4€T ¢ OLICHKOM

AHHOTAIUs padoyeil MPorpaMMbl TUCHHUIIJIHHBI.

«¥Yraepoannie matepuais» (b1.B./1B.01.01.02)
1.1lenp AUCHMILUIMHBI. J1aTh OakalaBpy CIEHUalIbHbIE 3HAHUS IO AaKTyadbHBIM TEXHOJIOTHSIM
YTIEPOHBIX MaTEPHAIIOB.
2. B pe3yJbTaTe M3y4YeHUs1 AUCHHUILIMHBI 00y4ar0IIHUIiCH JOJIKEH:
Obnadams ClenyOMUMA KOMIIETCHIIUSIMA U UHIUKATOPAMH MX JOCTHXKCHHS
[IK-2.1, IIK-2.2, I1K-2.3.
Suame:
— OCHOBHBIE MTapaMeTpbl padOThl TEXHOJIOTUYECKOTO 000PYIOBAHNUS;
— HayYHBIC OCHOBBI (DH3UKO-XUMUYCCKUX MTPOLIECCOB MOTYICHHSI YTIIEPOIHBIX MATCPHAIIOB;
— YCTpOWCTBA M MNPUHIUI PAbOTHl HCHOIB3YEMOro 00OpyaoBaHHsS (MEeYd MOJYKOKCOBAHMS,
KOKCOBaHUsI, Ta30T'CHEPATOPHI U T.JI.);
— TpeOOBaHUA, IPEIBIBISIEMbIE K CHIPHIO M MOJY4aeMbIM MPOYKTaM; aCCOPTUMEHT BBITyCKaeMOit
TIPOJLyKLIMH;
— 00J1aCTH MCTIONB30BAHUS MTOTYy9aeMbIX MTPOTYKTOB.
— cOCTaB ¥ PU3BHKO-XUMHUYECKUE CBOMCTBA YTIIEpoia U YIICPOTHBIX MaTEPHAJIOB;
— TEepMOJWHAMUYECKHE ¥ KHHETHYEeCKHE 3aKOHOMEPHOCTH TMIPOIECCOB TEPMOJAECTPYKIIMH
YTIEPOACOACPIKAIINX BEIICCTB;
— HayYHBIE OCHOBBI (PU3UKO-XUMUYECKUX MPOIIECCOB MOTYYECHUS YTIAEPOAHBIX MaTEPHAIIOB.
Ymems:
— aHaJM3UPOBATH MPEUMYIIECTBA U HEJOCTATKH KOHKPETHBIX TEXHOJIOTUYECKUX CXEM U TEXHOJIOTH;
BHJICTH TICPCIICKTUBEI PA3BUTHS OTPACIIH;
— ONpeNeNnsTh HampaBleHUS MPOTEKAHWS XWMHUYECKUX TIPOIECCOB, OCHOBBIBAsCh Ha HX
TEPMOJUHAMHYCCKHX U KHHETHYCCKUX 3aKOHOMEPHOCTSX;
— CaMOCTOSITENILHO OIEHUBATh MpEANoiaraeMble METOJbl CHHTE3a YIIEPOJHBIX MaTepHaloB,
OCHOBBIBASICh Ha PCATbHBIX JaHHBIX;
Braoems:
— MOHATHUSMHU O CTPYKTYPE ¥ CBOMCTBAX yIiiepoJja M yriePOJIHBIX MaTePUAJIOB JIUIS PEIICHHS 3aad
npodeccCHOHANBEHOM IEATEIPHOCTH B paMKax YTrIIePOTHOM MPOMBIIIIIEHHOCTH;
— HAyYHBIMH OCHOBAMH CIIOCOOOB TIOJNYyYEHHS YIJIEpOJia W YIJIICPOJHBIX MaTEepPHAIOB C IICIIBIO
pElIeHrs BO3HHUKAIOMIMX (U3UKO-XMMHYECKHX 3a7ad B TOM YHCIE, BBIXOIANINX 3a MPEACIb
KOMITETCHTHOCTH KOHKPETHOTO HAIPaBJICHHSI,
— HAYYHBIMH OCHOBAaMH CIIOCOOOB TepepabOTKU NPUPOTHBIX JHEPTOHOCUTENEH MpH pelIeHUuU
THITOBBIX MPOQPECCHOHANBHBIX 33J1a4, a Tak)Ke€ HaXOJUTh CIIOCOOBI PEIICHUH 3aJ]1a4, BBIXOISIINX 32
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Ipeeabl KOMIETCHTHOCTH KOHKPETHOTO HAIIPaBJICHHUS,
3.Kpartkoe cogepxxanue 1uCUMIIUHBI:

VYriaepoaHble U yriaepoacoaepxKalie KOMIO3UIMOHHbIe MaTepuaibl. CbipbeBas 0a3a yriepoJHbIX U
yriaerpa@uTOBBIX MaTepHajoB, UX (DU3UKO-XUMHUYECKHE CBOMCTBA. TpaaulMOHHAsS TEXHOJOTHS
MOJy4eHUsl YIierpaUTOBBIX MaTepHajoB (Ha MpHUMEpE 3NIEKTPOAOB). TEeXHUYECKUH yIIIEepoA.
TexHonornuyeckre cxemsl ero nomydeHus. CopOeHTHl Ha OcHOBe yriiepoaa. CXembl MONyYeHHS
aKTUBHBIX yried. OCHOBHBIE CBS3YIOUIME MaTepHallbl, HUCIOJIb3YEMbIE IIPH IPOU3BOJCTBE
yraerpadguToBeix MarepuanoB. CunTte3 anmazoB. ['padur. TepmopacmmpeHHBIH rpadur.
PexpucrannuzoBanHble U cuiavuupoBaHHble rpadutel. Crexnoyriepoa. Ilomydenue, oGmactu
IIPUMEHEHHUs. YTJIEPOJAHbIE BOJOKHHUCTBIE Marepuainsl. [IpuHIMNMAIBHBIE CXEMBI MX IOJYYEHHS.
KoMIo3unmoHHbeIe MaTepraibl Ha OCHOBE BOJOKHHUCTBIX HAINlOJIHUTENEH. TeXHOIOTNYECKUE CXEMBI
UX TIOJIy4CHHUS.

4.00beM yueOHOM TUCUHMILINHBI

Beero : Cemectp -
Buna yueOHoii padoThl Axan Axan
3E 0 ' 3E 0 ' 3E | Akan. u.

O01asi TPy10eMKOCTh 3 108 1 36 2 79
NMPaKTHKHU N0 Y4eOHOMY IJIAHY
Kounraxkruas padora — 178 64 |08 | 32 |o0g| 32
ay/INTOPHBIE 3aHATHS: ' ’ '
Jlexun - - - - - -
[IpakTuueckue 3ansatus (113) - - - - - -
Jlaboparopusbie paboTsl (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTeqibHasi padora 1,22 44 0,11 4 1,11 40
KonTakTHas camocTosiTenbHas 0.8 0.4 0.4
%if\;):jmﬂenbﬂoe U3y4eHUe 122 432 011 36 11 396
pa3iesioB TUCIUILIIMHBI ' ! '

3auer ¢ 3auer ¢
Bua uTOoroBoro KOHTpoOJIA: P OIIeHKOI

Beero - CemecTtp -
Bup yueOHoii padoThl Actp
3E u ' 3E Actp.u. | 3E | Actp. u.
Oo01asi TPY10eMKOCTh
NMPAKTUKH 110 Y4eOHOMY 3 81 1 27 2 54
IUIAHY
Konrakrnas padora — 178 48 | 089 2 | 089 | 24
ay/INTOPHBIE 3AHATHS: ' ' '
Jlexkuuu - - - - - -
[TpakTuueckue 3ansatus (113) - - - - - -
JlaboparopHbie padboTs (JIP) 48 0,89 24 0,89 24
CamocrosiTesbHas pa6oTa 1,22 33 0,11 3 1,11 30
KoHTakTHas camocTosITeNTbHas 0.6 0.3 0.3
padora 1,22 0,11 1,11
CamMoCTOSITETbHOE U3yUYCHUE 304 97 29 7
pa3ienoB JUCIUILUIMHBI ’ ' '
N 3auer ¢

Buja nToroBoro KOHTpoJIs: 3ader c oneHKOM OLCHKO
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AHHOTaIUs padoyeil MpOrpaMmbl JTUCUUIJIMHBI.

«IIpupoansie 3Hepronocurean» (b1.B.1B.01.01.03)
1. Heap AMCHUIUIMHBI. JaTh OakalaBpy CIEHUalbHBbIC 3HAHUSA IO aKTyaJdbHBIM TEXHOJOTHSIM
nepepadOTKU NPUPOAHBIX YJHEPTOHOCUTEIEH
2. B pe3yabTare u3yuyeHUusl JUCHHUILIMHBI 00yYAIOIIUICA T0JIKEH
Obnadams clenyOUMMA KOMIIETCHIIUSMU U UHAUKATOPAMH UX JOCTHKECHUS .
[K-2.1, T1K-2.2, [TK-2.3.
3nams:
— OCHOBHBIE TEXHOJIOTHH MepepadOTKH TBEPABIX MPUPOAHBIX SHEPTOHOCUTEIICH;
— ctaauu (Tepenensl) nepepadoTKU TOILIMB;
— OCHOBHBIE ITapaMeTpbl padOThl TEXHOJIOTUYECKOT0 000PYAOBAHNUS;
— TpeOOBaHMUs, MPEABABISIEMbIE K CHIPBIO U MOIY4aeMbIM MPOIYKTaM; aCCOPTUMEHT BBIITYCKAeMOMN
IPOJYKLINH;
— 00J1aCTH UCTIONB30BaHUS MOTYYaEMBbIX MPOTYKTOB.
— cocTaB ¥ (PU3UKO-XUMHUYECKUE CBOMCTBA MPUPOJAHBIX SHEPTOHOCUTEIIEH;
— TEPMOJMHAMUYECKHME M KHHETHYECKHE 3aKOHOMEPHOCTH IIPOLECCOB TEPMOJECTPYKLUU
yIIEPOICOACPIKAIINX BEIIECTB;
— Hay4HBIE OCHOBBI (PU3UKO-XMMHUYECKHIX MPOIIECCOB MEepepadOTKH MPUPOTHBIX SHEPTOHOCUTENCH;
Ymemy:
— aHaJIM3UPOBATH IPEUMYIIECTBA U HEJOCTATKU KOHKPETHBIX TEXHOJIOITHYECKUX CXEM M TEXHOJIOTHH;
— aHAIM3UPOBATh TEHJCHIIMH COBEPILICHCTBOBAHUS TEXHOJIOTHH MepepabOTKU TOIUIHB;
— OLIEHHMBAaTh BO3MOXXHOCTH KOMIUIEKCHOM NepepalOTKU TBEPIBIX TOIUIMB BO B3aUMOCBSI3U C
BOIIPOCAaMH JKOJIOTUH, YTUIU3ALMU IMPOMBIIIIEHHBIX OTXOJIOB; BUIETh NEPCIEKTUBBI Pa3BUTHUS
oTpaciu;
— OTMpPEAENATh MO JaHHBIM METO/0B (PU3UKO-XUMUYECKHX aHATH30B CBOMCTBA TBEPABIX M JKUIKUX
TOIUIMB, IPEIOJIAraTh UX CTPYKTYPY;
— ONpeneNnsTh HampaBlIeHUS MPOTEKAHWS XHUMHUYECKUX TIPOIECCOB, OCHOBBIBAsCh Ha HX
TEPMOJUHAMHYECKUX U KHHETUUYECKUX 3aKOHOMEPHOCTSX;
— CaMOCTOSITETIFHO OIIEHUBATh MperojaraeMble Crioco0bl MepepadoTKU TOILTNBA;
Braoemy:
— TEXHUYECKON TepMUHOJIOTHEN B 00J1aCTH NepepadOTKU TBEP/BIX IPUPOJHBIX SHEPrOHOCUTENEH;
— OCHOBAMH TPOMBIIUIEHHBIX TEXHOJOTMH  mepepabOTKHM  TOIUIMB;  KOJMYECTBEHHBIMHU
XapaKTepUCTHKaMHU (ITOKa3aTeIsIMHI ) TEXHOJIOTHH MepepadOTKH TOILIUB;
— HAy4YHBIMH OCHOBaMM CIIOCOOOB NEpepabOTKHM MHPUPOJIHBIX SHEPrOHOCUTENEH MpH peleHUuu
TUIIOBBIX MPOQECCHOHANBHBIX 33/a4, a Tak)Ke€ HaXOAUTh CIOCOOBI PEIICHUH 3a/1ad, BBIXOASIINX 3a
npeieabl KOMIETEHTHOCTH KOHKPETHOTO HallpaBJICHNUS.
3. KpaTkoe conepskaHue JUCHUILINHBI:
Paznen 1. Cunrernmdeckoe >kujkoe TOIMBO. OCHOBHBIE TEPMOIAMHAMUYECKUE W KHUHETHYECKHE
3aKoHOMepHOCTH mponeccoB nomydeHus CXT na mnpumepe mnpounecca @umepa-Tpomnma.
Texnonoruueckue cxemsl noiayderust CXKT. Hedts. Merons! ee nepepadbotku. [loaroroska Hedtu
K nepepabotke. [lepuunas nepepabotka HedTu. Bropuunas nepepabotka HEPTH.
Paznen 2. Tepmuueckas nepepaboTka TBEpABIX TOIUIUB. OCHOBHBIE CITOCOOBI MEPEPAOOTKH TBEPABIX
toruB. [loaroroBka TOIMB K nepepadoTke, yrienoaroroska. HuskoremneparypHas nepepadboTka
ToppoB u Oypbix yriaeid. IlomykokcoBaHWE TBEPAbIX MPHUPOTHBIX IHEPTOHOCHUTEIICH.
BricokoTemmieparypHas mepepaboTka TBEpPABbIX MPUPOTHBIX JHeproHocureneil. [azuduxanus
TBEP/IbIX MPUPOTHBIX SHEPTOHOCUTENCH.
4. OobeM yueOHOH TMCIMILIHHBI:

Cemectp
5 6

AI;aH' 3E AI:IaH' 3E | Axazn. 4.

Bcero

Buj yueOHoit padoThl
3E
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Oo61asi TPy10eMKOCTh 3 108 1 36 5 79
NMPAKTHKHU N0 YYeOHOMY IJIAHY
Konrakrnas pagora — 178 64 | 089 | 32 |089| 32
ayIMTOPHbIE 3aAHATHSA:
Jlexkuuu 1,78 64 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (113) - - - - - -
Jlaboparopusbie pabotsl (JIP) - - - - - -
CamocTosiTeJIbHasi padoTa 1,22 44 0,11 4 1,11 40
KonTtakTHas camocTosiTesbHas 0.8 0.4 0.4
padora 1,22 0,11 1,11
CamocTosTenbHOE U3Y4YCeHUE 432 3.6 396
Ppa3aciioB JUCHUIIIMHBI

3auer ¢ 3aver ¢
Buj HTOroBOro KOHTPOJIS: —— ——

Beero - Cemectp -
Bua yuyeOHoii padoThI Actp Actp
3E w ' 3E w ' 3E | Actp. u.

O01asi TPy10eMKOCTh 3 81 1 27 2 54
NPAKTHKH N0 YYeOHOMY IJIAHY
Konrakruas padora — 178 48 | 089 | 24 |o0g9| 24
ayJIMTOPHbIE 3aAHATHS: ' ’ '
Jlekuuu 1,78 48 0,89 24 0,89 24
[IpakTuueckue 3ansatus (113) - - - - - -
JlabopaTopHsie paboTsl (JIP) - - - - - -
CamocrosiTeJibHas padoTa 1,22 33 0,11 3 1,11 30
KonTakTHas camocTosITeIILHAS 0,6 0’3 0’3
padora 1,22 0,11 1,11
CaMocTosiTenbHOE U3yUEHNE 304 27 99.7
pa3esioB AUCLUILIMHBI ’ ' ’

3auer ¢ 3auer ¢
Bua uTOoroBoro KOHTpoJIA: OLEeHKOI OLeHKOI

AHHOTanus pado4yel NPOrpaMMbl AU CUHUILIMHBI.
«CucTeMHBIH MOAX0/I K MPOEKTHPOBAHMIO TEXHOJIOTHI PUPOAHBIX JHEPIroOHOCUTe el U
yriaepoanbix marepuanos» (b1.B./[B.01.01.07)
1. Heab TUCHUIIMHBI: PA3BUTHE Y CTY/IEHTOB HaBBIKOB CHCTEMHOI'0 aHajIM3a K MPOEKTUPOBAHUIO
XUMUKO-TEXHOJIOTMYECKMX CHCTeM C TO3MLIMH HUX  3KOJIOIMYEecKOM  I1e1ecoo0pa3HOCTH,
3¢ (HEeKTUBHOCTH, a TaKXe BbIPAOOTKM MEXaHHW3MOB IPOTHO3a ONTHUMAJIBHBIX TEXHOJIOTHYECKHX
pELIeHNI, MaTEMAaTUYECKOT0 MOAEINPOBAHUS U PACYETA ITPOLIECCOB.
2. B pesyabTare n3yueHusi AMCUMIIIMHBI 00y4AIOLIUICH JOJIKEH:
Obnadamp cleayoMMU KOMIIETEHIIMSMU U UHIUKATOPaMH MX JTOCTHKEHUS
[1K-2.1, T1K-2.2, [1K-2.3, TIK-4.1.
3nams:
- IPUHIIUIIBI TOCTPOEHUS IKOTEXHOJIOT U
- OCHOBBI 3KCEPreTHUECKOI0 ¥ 3KCEPrOIKOHOMHUYECKOTO METOA0B aHAIN3a MPOILIECCOB;
- METO/Ibl MATEMaTUYECKOT0 MO/IETUPOBAHUS U pacyeTa peakTOpPOB.
Ymemo:
- BBIOpATh MPUOPUTETHI B 3a/1a4€ TEXHOJIOTHUYECKOIO TPOEKTUPOBAHMUS;
- copMyIHpOBaTh 3a/1a4y aHAINW3a U CUHTE3a; - IPOrHO3UPOBATh ONTUMAILHOE TEXHOJIOTUYECKOe
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pelieHue;
- BBIOpATh KPUTEPUU OLICHKH U ONITUMHU3AIINH;

- IPEJCTAaBUTh SKOHOMUYECKYIO OLIEHKY ONTUMAIbHOTO PELLICHNUS;

- COCTaBUTh MAaTEMATHYECKYIO MOJIEIIb MPOLIECCa;

- IPOM3BECTH PACUYET MPOLECCOB B CUCTEME;

Braoemy:

- cTpaTerueil NpoOeKTUPOBAHUS;

- KOJIMYECTBEHHBIMU MEXaHU3MAMU ITPOTHO3a ONTUMAIIBHOTO PEIICHUS;

- METOJMKAMM pacyeTa KpUTEPUEB aHAIN3a U ONTUMU3ALINH;

- METOIMKAMHU DKOHOMHYECKON OLEHKU ONTUMAJIBHBIX PELICHUN;

- METOJaMU MaTEMaTUYECKOr0 MOJEIMPOBAHMS U pacyeTa anmnaparos;

- METOJAMKAMU OLIEHKHU JOCTOBEPHOCTH PE3YIbTATOB PACUETA.

3. KpaTkoe coaep:kaHue JUCHUILINHBI

Paszoen 1. Illpunyunsl nocmpoenus IKOmMexnHoa02uil.

Omnpenenenne IKOJIOTHYECKHU 11eJIecO00pa3HbIX TexHoJoruil. bank skomorudecku eiaecooOpa3HbIX
BellecTB. MexaHU3Mbl MOCTpOeHUsT opranu3oBaHHbIX XTC. DHTponus uHOpMAMU Kak Mepa
MOPSAIKA; UHTEPIIPETAIHs HHPOPMAIIMOHHOTO MTpoLiecca.

Pa3zoen 2. Ocnoswt IKcepeemuuecko20 u IKCEP2O0IKOHOMUYUECKO20 MEMOO08 AHAU3A.

[lonsiTEe H3KCEpPrUM, OKPYXKAIOWIEW Cpeabl; THUIBl OKPYKAOIIMX Cpel — BEIIECTB OTCYETa.
DKCEPreTUYeCKUe XapaKTePUCTUKU MPOIIECCOB U CUCTEM.

Pazoen 3. Mamemamuueckoe moodeauposanue u paciem peaxKmaopos.

CTexruoMeTpHYeCKHE COOTHOIINCHUS U MaTepUANIbHBIA OanmaHc. PacueT XMMHWYECKUX ammaparoB C
HCII0JIb30BAaHUE MATEMATHUYECKUX MOJIENEH.

4. O0beM yueOHo# TUCHUUIJIMHBI:

O0BbeM THCHHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q. 4.
O01mast TpyA0eMKOCTh M CHUILITHHbBI 3 108 81
KonTrakTHasi paboTa — ayAUTOPHBIE 3AHATHS: 1,56 56 42
Jlexumu - - -
[Tpaktuueckue 3ansatus (I113) 1,56 56 42
JIaGoparopusbie padotsl (JIP) - - -
CamocTosiTeibHasi padoTa 1,44 52 39
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3
1,44
CaMocTosiTenbHOE U3YUEHHUE PA3/IETI0B IUCIUILIMHBI 51,6 38,7
Bujg HTOroBOro KOHTPOJIS: 3a4éT ¢ omeHkKou

AHHOTanus pado4yel NPOrpaMMbl JMCHHUILIMHBI.
«BbicokoTemMMiepaTypHasi nepepadorka yriepoacoaep:xkamero coipbsi» (b1.B.J1B.01.01.05)

1. Ieap AUCHMIUIMHBI: TNpPUHOOpeTeHHE OOYYaIOIMMHUCS OCHOBHBIX HABBIKOB IOJIyYEHHS
YIJIEPOAHBIX HAaHOMATEpUaJIoB, NMPOBEIEHUS Ipoliecca 00XKUTa MPEecc-MOPOLIKOB B TaOOPaTOPHBIX
YCIIOBHSX, pacceBa M pa3MoJia YriIepOJACOAEPKALIETO ChIpbA Ul IOJYYEHHs IMPECC-TIIOPOLIKOB;
OLICHKHA BO3MOKHOCTU IPUMEHEHHUsI CBIPBEBBIX MATEPHUAIIOB JUIS MTOJYUYEHUS YTIIE€pPOI-yTIE€POIHBIX
KOMITO3UI[MOHHBIX MaTEPHUAIIOB.

2. B pe3yJbTaTe M3y4YeHUs] AUCHMILIMHBI 00y4arOIIMIiCH NOJIKEH:

Obnadamyp cleayoNMMU KOMIIETEHIIMSMU U UHIUKATOPaMH UX JTOCTHKEHUS

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

3nams:

— OCHOBHBIE ITapaMeTpbl padOThl TEXHOJOTUYECKOT0 000PYA0BAHNUS;

— Hay4HbI€ OCHOBBI (PM3UKO-XMMHUYECKHX MPOLIECCOB MOIYYECHHUs YIIIEPOAHBIX MaTepPHAaJIOB;
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— TpeOOBaHUs, IPEIBIBISIEMbIE K CHIPIO U MOJIYy4aeMbIM MPOJYKTaM; aCCOPTUMEHT BBIITYCKaeMO
IPOXYKLIMH,;

— cocTaB ¥ (PU3UKO-XUMHUYECKUE CBOMCTBA yriepoa U yriepoIHbIX MaTEpUasoB;

— TEpPMOJMHAMUYECKHME M KHHETHYECKHE 3aKOHOMEPHOCTH IIPOLECCOB TEPMOJECTPYKLUU
YIJIEPOJICOAEPKALIUX BEIIECTB.

— Hay4YHbIE OCHOBBI (PH3UKO-XMMHUYECKHX IPOLIECCOB MOIYUYCHHUS YIIIEPOIHBIX MAaTEPHAJIOB;

— TEpMOAMHAMUYECKHE M KHWHETUYECKHE 3aKOHOMEPHOCTH IUIa3MOXWMHUYECKHX IPOILECCOB
nepepadoTKU YriIepoACOAEPIKAIINX BEIIECTB;

Ymemo:

— CaMOCTOSITEJIbHO OLEHUBATh MPEANoiIaraéMbple METOJbl CHUHTE3a YIJIEPOAHBIX MaTepHaJIOB,
OCHOBBIBASICh Ha PEAJIbHBIX JIAHHBIX.

Bnaodemy:

— TeXHUYECKOM TEPMHHOJIOTHEN B 00JIaCTH nepepadOTKU TBEPAbIX MPUPOTHBIX SFHEPTOHOCUTEICH;

— HAyYHBIMH OCHOBAaMH CIOCOOOB TOJYYEHHUS YIJIEpoJa U YIIEPOAHBIX MAaTEpHaliOB C IEINBIO
pelleHrs BO3HUKAIOMIMX (U3UKO-XMMHYECKHX 3aJjad B TOM YHCJE, BBIXOIALIMX 3a MPEAeIbl
KOMIIETEHTHOCTH KOHKPETHOT'O HAIPaBJICHMUSI,

— HaBBIKaMH JTAOOPATOPHOTO aHAJIM3a KaueCTBa YIJIePOIHBIX HAHOTPYOOK U YTIEPOAHBIX BOJIOKOH;
— CcrocobaMu pacceBa U pa3Molia yriiepoACOAEPKaIIero ChIPhs;

— HCIOJB30BaHUS THAPABINYECKUX IPECCOB IS IMOIYUYEHUsS <«3EJIEHBIX» 3aroTOBOK M3 Ipecc-
MTOPOIIIKOB.

3. KpaTkoe coaep:kaHue TUCHUIIIUHBI

Pa3zoen 1. Ilonyuenue yenepoonslx Hanompyoox.

[Tonyuyenue npeamecrseHHuka katanuzaropa cuHre3a MYHT. Cuntes MYHT karanutuueckum
MUPOJIU30M METaHa.

Pazoen 2. Ilpeccosanue u 06sucue yenepoonvlx mamepuaios.

3aBUCUMOCTh YIPYroro MHOCIEAECHCTBUS OT YAEIbHOTO JAaBJIEHUS IPECCOBAaHUS; 3aBUCUMOCTH
00BEMHON MacChl 3arOTOBOK Cpa3y IMOcIie MPECCOBaHUs, Yepe3 Yac Moclie Hero U Mmocie 00ura npu
MaKCUMAaJIbHOW TeMIIepaType OT YACIbHOTO JIABJICHUS IPU MPECCOBAHUH. 3aBUCUMOCTh 0OBEMHOMN
ycaaku OOO0XOKEHHBIX 00paslioB, MOJYYEHHOM MpH MaKCHUMAalbHOW TemmepaType, OT YIEIbHOIO
JIaBJICHUS MPECCOBAHUSI. 3aBUCUMOCTh OOBEMHOMN yCaJKh 000K KEHHBIX 00Pa3I[0B OT TEMIIEPATYpPhI
00Ura MpH 3a/IaHHOM YAETFHOM JIaBJICHUH MIPECCOBAHUS.

Pa3zoen 3. Pazmon u pacceé meepoozo y2nepooa.

Pa3mon kokcoB B IIapoBBIX MeNbHUIIAX. PacceB Ha Ppakiuy cMecu U3MENbUEHHBIX KOKCOB. OlleHKa
BbIOOpA CUTOBOTO 000pyI0BaHUS ISl pacceBa KOKCoB. Monyinb 4. [Tuponus ruapaTiesitoio3Horo
BosiokHa. [loaroroBka ncxoguoro BosokHa. [Tuponus ruapaTienitono3noro BoiokHa. Onpenenenue
BBIXOJa MPOJIYKTOB MUPOJIU3a

4. OobeM yueOHOH THCIMTLIHHBI

O0beM TUCHUTIJIMHBI
Bup yueOHoit padoThI Axan. | Actp.
3E
q, 4,
O01asi TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexuuu - - -
[TpakTuueckue 3ansatus (I113) - - -
JIaGoparopusie pabotsl (JIP) 0,89 32 24
CamocTosiTesbHasi padora 2,11 76 57
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
2,11
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJOB AUCIUILIMHbI 75,8 56,85
Buja uTOroBoro KOHTpoJIs: 3auér
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AHHOTaIUs padoyeil MpOrpaMmbl JTUCUUIJIMHBI.
«KnHeTHKAa rOMOTeHHBIX H rereporeHHbIX npomeccos» (b1.B./J1B.01.01.06)

1. Heap ACHMILUIMHBI: JaTh OaKanaBpy 3HaHUS U HABBIKK HEOOXOIMMbIE [Tl PEIICHUS] KOHKPETHBIX
TEOPETUYECKMX W  IPAKTUYECKMX 3aJa4y, C I[IOMOIINbIO  YCTAHOBJIEHHUS KHHETUYECKUX
3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKHX MPOIECCOB (KaTajau3a), B XMMHUYECKON TEXHOJIOTHH
IIPUPOHBIX SHEPTOHOCUTEINN U YIIIEPOJHBIX MaTEpUAIIOB.

2. B pe3yabTaTe u3yuyeHUusl JUCHHUILIMHBI 00yYAI0IIUICH T0JIKEH

Obnadams clenyoUMA KOMIIETCHIIUSMU U UHIUKATOPAMH UX JTOCTHXKCHHS

I1K-3.2.

3nams:

— FOMOT'EHHBIN U T€TePOTreHHbIN KaTallu3; aBTOKATaIMN3;

— OCHOBHBIE 3aKOHOMEPHOCTH KATAIUTUYECKUX PEAKLINN;

— CIIUTHBINA U pa3JeiabHbIi MEXaHU3Mbl KATATUTHUYECKUX PEaKIIU;

— DHEPreTUYECKHE TUarpaMMbl B3aUMOJCHCTBUS PEareHTOB C KaTaJIM3aTOPOM;

— 001uit 1 cieunuuecKuit KUCIOTHO-OCHOBHBIN KaTallu3.

— KaTAIUTUYECKUE KOHCTAHThl CKOPOCTHU PEAKIIH;

— pOJIb aICOPOIMU B TE€TEPOrC€HHOM MPOIIECCE;

— KHHETHKY T€TepOTreHHO-KaTATUTHUECKUX PEAKINi, HEe IUMUTHPYEMBIX TUDDY3HEH.

Ymemy:

— yCTaHaBJIMBaTh KNHETUYECKHE 3aKOHOMEPHOCTHU MTPOTEKAHNS XUMHUUECKHUX MTPOLIECCOB (KaTaau3a),
B XMMUYECKOW TEXHOJOTUU MPUPOIHBIX SHEPTOHOCUTENN U YTIEPOJHBIX MATEPUAIIOB.

Braoemy:

— HaBbIKAMH YCTaHABJIMBATh KMHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MPOLECCOB
(xaTasnn3a), B XMMUYECKOM TEXHOJOTUHU MPUPOJHBIX S3HEPTOHOCUTENN U YIIIepOIHbIX MAaTEPUAJIOB;
— HaBbIKAMHU KMHETHMYECKOTO MOJEIMPOBAHUS IMPOLIECCOB XMMHUUYECKOW TEXHOJOTUU IPHUPOIHBIX
SHEPTOHOCUTENN U YTIIEPOIHBIX MATEPHUAIIOB.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

- ['OMOreHHBII M TE€TEpPOreHHBIM KaTalau3 B XUMHUYECKOM TEXHOJOTMH IPUPOJIHBIX
SHEPrOHOCUTENM M YIJIEPOJAHBIX MarepuanoB. OCHOBHBIE 3aKOHOMEPHOCTH KaTAIUTUYECKHUX
peakuuii. BnusHue karanuzaTopa Ha TEpPMOAMHAMMYECKHE W KUHETHYECKHUE XapaKTEpUCTUKU
XUMUYECKUX peakuuil. CeneKTUBHOCTh JIEUCTBUS KaTaln3aTopa.

- ['oMOreHHsli KaTanu3 B XMMHYECKOM TEXHOJIOTMM MPUPOJHBIX DJHEPrOHOCUTENN H
YIIEPOJHBIX MaTepHaoB. MeXaHU3Mbl KaTAIUTUYECKUX peakiuil. KHuclIOTHO-OCHOBHBIN KaTaaus.
OddekTrBHAS KOHCTAHTA CKOPOCTH pEaKIMH, KaTalu3UPyeMOH BEIIeCTBAMU C KHCIIOTHO-
OCHOBHBIMH CBOMcTBaMu. KatanuTuyeckue KOHCTaHThl CKOPOCTH PEAKIIMH.

- I'ereporennsiii  karamm3. CKOpPOCTb TIe€TEPOre€HHO-KATAJIUTHUECKONH peakuuu. THrmbl
TeTepPOreHHBIX KaTaJlM3aTOpoB. 3aKoH JelcTByromMX TmoBepxHocTel. Pomp apcopOuuu B
rereporeHHoM mporiecce. KuHeTnka rereporeHHO-KaTaJIuTHUYEeCKUX peaklui, HE JMUMHUTHPYEMBIX
middysueit. OTpaBieHne KaTaTu3aTOPOB.

Pazoen 1. Beedenue 6 20M02eHHbLIL U 2€MEPOZEHHBLI KAMANU3 6 XUMUUYECKOU MEXHOI02UU
NPUPOOHBIX IHEP2OHOCUMENIL U Y2IIEPOOHBIX MAMEPUATIOE.

OcHOBHBIE OTIMYUA U XapaKTepUCTUKU. KMHEeTHKa XMMHUUECKUX peaklMid. Y paBHEHUS CKOPOCETH U
MOPAJOK PEaKIIMU. 3aBUCUMOCTh CKOPOCTH PEAKLIMU OT TeEMIIEpaTypbl. MeXaHN3Mbl PEaKIUM.
Teopus cKOpOCTEN peakuu.

Pazoen 2. 'omozennwiii Kamanu3 ¢ XuMu4ecKoi MexHoa02uu nPUPOOHbIX IHEPZOHOCUMENH U
Y2/1EPOOHBIX MAMEPUATOE.

MexaHu3Mbl KaTaTUTHUECKUX peakiuuid. KuciaoTHo-ocHOBHBIN KaTanu3. D deKTUBHAS KOHCTaHTa
CKOPOCTH peaKkIMM, KaTaIN3UPyEeMOI BEIECTBAMH C KUCIOTHO-OCHOBHBIMH CBOMCTBaMU.
Karanutuueckre KOHCTaHTBI CKOPOCTH PEAKIIMH.

Pazoen 3. 'emepozennwvtit kamanus.

CKOpOCTb reTepOreHHO-KaTaJIuTHUECKON peakMU. THUIIbI T€TEPOreHHbIX KaTaanu3aTopoB. 3aKOH
JEHUCTBYIOMUX TTOBEpXHOCTEH. Poib ancopOiinu B reTeporeHHOM nporecce. Kunetnka
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reTeporeHHO-KaTaJUTHUECKUX peaklnii, He TUMUTHpyeMbIX Tuddysueit. OTpaBieHue
karanu3aTopoB. OnpeeeNeHNe MapaMeTpoB KaTaln3aTopoB. TBepIbie KaTaanu3aTophl.
Peakunonnas cnocoOHOCTh moBepXHOCTH. KHEeTHKa MoBEepXHOCTHBIX peakiuil. [IpakTuka
reTeporeHHoro karaiausa: Bojgopo. [Iponecc ®@umepa-Tpomnma. Cunre3 meranosa uz CO u Ho.
[Ipouecc KOHBEpCUU C BOJISHBIM IMapoM. YTIEKUCIOTHas KOHBepcHs MeTaHa. [lepepaborka Hedtu u
Hedrexumus. Karanus u 3ammra oKpyKaromien cpeibl.

4. OobeM yuyeOHOH TUCUMILIHHBI:

O0BLeM THCHUILINHEI
Bun yueOHo# padoThl Axax, | Actp.
3E
q, q,

O01masi TPYA0eMKOCTh TUCIHILTHHBI 3 108 81
KonrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHUS: 1,78 64 48
Jlexkuun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,89 32 24
JlabopaTopusbie padoTsl (JIP) 0,44 16 12
CamocrosiTeqibHasi padora 1,22 44 33
KonTtaktHas camocrositenbHasi pabora 0,4 0,3

1,22
CaMOCTOsTEIbHOC H3YUYCHHE Pa3/ICIOB JUCITUILUIMHBI 43,6 32,7
Buja HTOroBOro KOHTpOJIs: 3auéT c OmeHKOoM

AHHOTanus padoyell NporpaMMbl JMCHHUIIJIMHBI.
«MopenupoBaHue NPOLECCOB U ANNAPATOB XMMHU4YecKo# TexHo1orun B ChemCAD
(DWSIM)» (b1.B.1B.01.01.07)
1.1leJab TMCHMIIMHBIL: 1aTh OaKajgaBpy HaBBIK MOJEIMPOBAHUS U3y4aeMbIX TEXHOJIOTHM
IIPUPOIHBIX SHEPrOHOCUTENEH U YTIIEPOAHBIX MAaTEPUAJIOB C IIOMOILBIO [TaKETa IPOrpaMM AJist
MOJEJIMPOBAHUS U PACUETA TEXHOJIOTMUYECKUX CXEM.
2. B pesyabTare n3yueHus JMCUMIIIMHBI 00y4AIOLIUICH JOJIKEH:
Obnadamse crenyomuMy KOMIETEHIIMSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS
IK-2.1
3namu:
- OCHOBHBIE TEXHOJIOIMUYECKHUE CXEMBbI MOJTYYEHHSI MPOTYKTOB MPUPOAHBIX SHEPTOHOCUTENN U
YIJIEPOIHBIX MAaTEPUATIOB
Ymems:
- MOJEJIHPOBATh NPOLIECCHI U ONEPALMU XUMUYECKOW TEXHOJIOTHH MPUPOIHBIX SHEPTOHOCUTENH
U YIJIepOJIHBIX MaTepuaioB B norpammuoi cpene Chemcad (DWSIM)
Braoemn:
- HaBBIKAMM PAaCCMOTPEHMSI BO3MOXHBIX BAPUAHTOB PELICHUS 3a/1a4M, OLICHUBAHUS HX
JOCTOMHCTB U HEJOCTATKOB,
- HaBBIKAMM MOJIETMPOBAHUS MIPOLIECCOB U ONepaluil XUMUYECKOW TEXHOJIOTHH MPUPOAHBIX
SHEPrOHOCUTENH U YIIIepOAHbIX MaTepraoB B morpammHoit cpeae Chemcad (DWSIM),
- Hasblkamu onTumu3auu XTC 1o 3aaHHBIM KPUTEPHUSIM.
3. Kpatkoe coaep:kanue AU CUHIIUHBI
Brenenue B monenupoBanue B cpene B morpammuon cpene Chemcad (DWSIM). MoaenupoBanmne
nporecca ®umep-Tponm. MojenupoBaHue TEXHOJIOTUU MONy4deHHs Bozopoaa (YTIeKUCIOTHas
KOHBEpCHsl METaHa, BOJsSHas KOHBEpcHs MeTaHa). MojaenupoBaHuE TEXHOJIOTMHM TEPBUYHON
nepepabotkn HepTH (oOeccepuBaHMe U obecconuBaHHe). MoJeIMpOBaHUE TEXHOJIOTHU
¢bpaxkuuoHHol nepepaboTku momyTHoro Hedrsinoro raza (IIHI'). MonenupoBanue TexHosnoruu
rasupukanuy  yrias.  MojaenupoBaHHWE  TEXHOJOTMHM — MOJYYEHHS  JAMKapOOHOBBIX  KHCIIOT
KHUAKO(Pa3HBIM OKCUIICHUEM AJIKUIIAPPOMATHKH.
4. O6beM yueOHOi TMCIHUNJIMHBI
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O0beM TUCHUILTHHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4, 4.
O01asi TPY10€MKOCTh TUCHHILTHHBI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,44 16 12
Jlexknuu - - -
[IpakTuueckue 3ansatus (113) 0,44 16 12
JlabopaTtopHsie paboTsl (JIP) - - -
CamocrosiTeJbHas padoTa 1,56 56 42
KoHTtakTHas camocTosTenbHas pabota 0,2 0,15
1,56
CamocrosTenbHOE U3YUeHHUE Pa3AesioB JUCIUILUIMHEL 55,8 | 4185
Bujg HTOroBOro KOHTpPOJIsi: 3auéT

Tpek 1 — [IpupoaHbie 3JHEProOHOCUTETH

AHHOTanuA padoyeil MPOrpaMMbl JUCUUIIJIMHBI
«O0opynoBaHMe U TEXHOJIOTHS MPOU3BO/CTB MepepadoTKU He()TH U Tra3ay
(b1.B.1B.01.01./1B.01.01)

1. Heab TMCHUIUIMHBI — PAa3BUTHE y CTYJCHTOB HABBIKOB aHAJHM3a 3aKOHOMEPHOCTEH C LENbIO
BBISIBIICHUS] OOLTHOCTH CYTH SIBIICHHI B 00JIACTH NIepepabdOTKU TOIUIMBA, HEOOXOAUMOCTh TTOKa3aTh
B3aMMOCBSI3b HAyUHBIX MCCJIEIOBAHUN C INPOEKTUPOBAHHUEM U CTPOUTEIICTBOM MPEAIPUATHH,
MIPOEKTHUPOBAHNUE YCTAaHOBOK IO TepepadoTke HeTH W rasza, pemieHue mpodieM KOMILIEKCHOTO
MCIOJIb30BAaHUS IPUPOAHBIX SHEPrOHOCUTENEH, TPOOIEMbl OXPaHbl OKPYKAIOILEH cpesibl U TEXHUKA
0€30MacHOCTH.

2. B pe3ysbTare H3y4eHHs JUCHMILIMHBI 00yYAlOLIUICS 10JIKeH:

OObnanath cIenyrOIUMI KOMIIETCHIUSMHI U UHANKATOPAMH UX JOCTHKEHHS:

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

3uamo:

— QU3MKO-XMMHUYECKHE CBOWCTBA HE(YTHU U ee PpaKLuii;

— METOJIbI TPYIIIIOBOTO M TEXHUYECKOTO aHan3a He(TH;

— MOHATHS O XUMMOTOJIOTHH;

— METOJIbI Pa3/IeIeHNs] KOMITOHEHTOB He(DTH U Ta3a;

— METO/Ibl IEPBUYHON NepepaboTKu HeTH;

— MPUHIIMITEI pa3MeeHnss 000pyI0BaHUS YCTAHOBKH aTMOC(HEPHO-BaKYyMHOM MEPETOHKH;

— OCHOBHBIE CXE€MBI TOJITOTOBKH U MEpepabOTKH YIIIEBOJOPOIHBIX I'a30B;

— METOJIbI CeTapalfy yriIeBOIOPOIHBIX Ta30B;

— METO/Ibl 3BJICUEHUS T'eJINs U3 YIIIEBOJIOPOIHBIX Ia30B;

— 000pyI0BaHNE TEPMUYECKUX MPOIIeCCOB HedTenepepaboTKu;

— 000pyI0BaHHE KaTaJIUTHUECKUX IPOLECCOB HedTenepepaboTKH - KaTATUTHUYECKUH KPEKUHI U
pUGOPMUHT;

— 000pyOBaHKE MPOLIECCOB TUAPOOOIArOpakBaHUs TOILINB;

— XapaKTEePUCTUKY TOBAPHBIX HE(YTETIPOTYKTOB;

— XUMHUYECKUE METO/Ibl OUYMCTKH HEPTIHBIX (paKIMA;

— IyTHU yriiyosieHus nepepaboTku HedTH;

— METO/IbI MTOJTyYeHHUSI CHHTETUYECKOTO JKUIKOTO TOIUINBA;

— COCTaB, anmapaTypHoe o(opMIIeHHE U OCHOBHBIC MTPHHITUIIBI TOCTPOCHHS TEXHOJIOTHIECKUX CXEM
MIPOU3BOJICTB NMepepaboTKH He(PTH U rasa;

Ymemu:

— KJ1acCU(pHUIMPOBATH HE(PTU COTTIACHO TaHHBIM €€ TEXHUUECKOT0 U IPYIIIOBOT0 aHAIN3a;

— BpIOMpaTh TpeOyeMblil METO/ pa3/ieJeHHs] KOMIIOHEHTOB He()TH U rasa;
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— ONpEACNATh HEOOXOAMMOCTh TPUMEHUMOCTH METOI0B 00E€CCOIMBAHUN U 00€3BOKMBAHUS HE(DTH;
— oa0UpaTh MOTIOTUTEH JJIs1 aOCOPOLMOHHBIX U aACOPOIIMOHHBIX MPOLIECCOB OUUCTKU U OCYILIKU
ra3os;

— oAOUPATH TUITBI PEAKTOPOB KATATUTUYECKOT'O KPEKHHTa YTIEBOAOPOIOB;

— BBIOMpATh TEXHOJOTUUYECKHE CXeMbI IIporiecca pudOpMUHTa;

— KJIacCU(HUIIMPOBATH MACa;

— BBIOMPATH IMyTH yri1yOJIeHHOHN nmepepaboTKu HeDTH;

— HCHOJb30BATh CHUCTEMbl W3MEPEHUS W aBTOMATHYECKOTO YIPABICHHUS TEXHOJIOTHYECKUMHU
rpoleccamu nepepadoTKu HeTH U rasa;

Bnademu:

— TOBapHOM Kilaccudukanred HepTenpoayKTOB;

— TOI00OPOM OCHOBHOTO OOOpYIOBaHHS ISl MPOIIECCOB AIICKTPOOOECCONMBAHUS aTMOCHEPHO-
BaKyyMHOH pPa3rOHKU He(TH;

— MPUHIMIIAMH BBIOOPA THIIOB MAaCCOOOMEHHBIX YCTPOMCTB PEKTU()UKAIMOHHBIX KOJIOHH;

— METOJIaMH pacdeTa MpOLEeCCOB OYUCTKH ra3oB;

— METOJIaMH pacyeTa MPOIECCOB MOIYUYEeHUS METHII-TPETOYTHIOBOTO 3(hrpa U N30-0KTaHa;

— METOJIaMH pacueTa yCTaHOBOK MUPOJIH3a YTIEBOI0POIOB;

— METOJIaMH pacueTa PeaKTOpOB KaTATUTHYECKOT'O KPEKHHTa,;

— METOJIaMH pacueTa PeakTOPOB YCTAHOBOK T'MJIPOKPEKHHTa U TUAPOOUUCTKHY;

— CHCTEeMaMH CepTU(PHUKAIIMH U KOHTPOJISI Ka4eCTBA TOBAPHBIX HEPTEIPOAYTKOB;

— OCHOBHBIMU TE€XHOJOTHUECKUMHU ITPHEMaMHU MTPOBEIEHUS MPOIIECCOB NepepadboTku HedTH U rasa.
3. Kpatkoe cogep:kanue AU CUUIIUHBI

BBenenue

Paznen 1. CeipbeBble xapakrepucTuku HepTH. IlepBuunas pasronka Hedtu ColpbeBble
XapakTepucTuku HepTH. PU3MKO-XMMHUYECKHUEe CBOMcTBa HeTH U ee (pakuuil. OpakIMOHHBINA
coctaB HedtH. ['pynmoBol XWMHUYECKUH COCTaB. DJIEMEHTHBIM cocTaB. HeyrieBomopoaHbie
coenunenuss HedTu. IlepBuunas mnepepabotka Hedtm: I[logroroBka HedpTm K mepepaboTke.
[IpoMbllITIEeHHBIE YCTAHOBKHM MEPBUYHON MeperoHku Hedrel n masyroB. IIpuHuunbl pa3menieHus
obopynoBanus yctanoBok ABT. [TyTu coBepIiieHCTBOBaHUsI TEXHOJIOTUY NeperoHky Hedtu Ha ABT.
DKOJI0rH4ecKre 0COOEHHOCTH IKCIUTyaTaluu yctaHoBok ABT.

Paznen 2. IlepepaboTka yriaeBoJOpoAHbIX Ta3oB OOImue cXeMbl MOJrOTOBKM M HEepepadOTKU
YIIIEBOAOPOAHBIX Ta30B. METOIbI OYMCTKM Tra3a M XapaKTepUCTHKa TOorjoTuTeneil. M3BieueHne
TSDKEJIBIX YTJIIeBOJ0POOB U3 rasa. IlepepaboTka BTOPHUHBIX MpeIebHBIX Ia30B.

Pa3znean 3. OOopynoBaHue U TEXHOJOTUs IpoleccoB nepepadoTku Hedtu TepMomecTpyKTHBHbBIE
nporeccel nepepabotkn HepTH Karanutmueckue mporecchl NepepadOTKU HEPTSIHBIX (PaKIMH,
T'HJIOTEHU3AIMOHHBIE TTPOIIECCHI

Paznen 4. [Ipou3BoaCTBO TOBapHBIX HEPTENPOAyKTOB [Ipon3BOACTBO MOTOPHBIX M JPYTrUX BHUIOB
TOILIUB, ITPOU3BOJICTBO Macell M CMa30uHBIX MaTepuanoB. [lytu yriyOnenus nepepaboTku HETH.
ITpon3BOICTBO CHHTETUYECKUX JKUIKUX TOTLIUB.

4. O0beM yueOHOo# TUCHUNJINHBI

O0beM IMCUMILIHHBI
Buj yueoHoii padoThl Axax, | Acip.
3E
4. 4.
O01ast TPYA0EMKOCTh U CHUTLIHHBI 5 180 135
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 2,67 96 72
Jlexkun 1,78 64 48
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlabopaTtopHsbie padoTsl (JIP) - - -
CamocrosiTeJibHasi padoTa 1,33 48 36
KoHTakTHas camocTosiTesbHasi paboTa - -
1,33
CamocTosTenbHOE U3YYEeHHUE Pa3IesiOB JUCIHATUIHHEI 48 36
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Buja koHTpOJSA:

IK3aMeH 1 36 27

KonTtakTHas paboTa — mpoOMeXyTOYHAs aTTECTaIHS 1 0,4 0,3

IToaroroBka K 3K3amMeHy 35,6 26,7
Buja HTOroBOro KOHTpoOJIsi: IK3aMeH

Tpek 2. Yriepoanbie MaTepuasbl

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
OO0opynoBaHue U TEXHOJIOTUSI MPOU3BOJICTB YIJIEPOAHBIX MATEPHUAJIOB
(b1.B./1B.01.01.1B.02.01)

1. Ieap AUCHUIUIMHBI: Pa3BUTHE Yy CTYJICHTOB WHXCHEPHO-TEXHOJIOTHYECKHX HABBIKOB B
TEXHOJIOTUH YTIICPOIHBIX MATECPUAIIOB.

2. B pe3ysbTare n3yueHus JMCHUIIMHBI 00yYAKOMIUICS T0JIKEH:

Obnadamp ClEeAYONMMA KOMIICTEHIIMSIMUA U MHIUKATOPAMU MX JIOCTHKCHUS

I1K-2.1, I1K-2.2, TIK-2.3.

3namo:

— UCTOYHHKH YTIIEPOJICOICPKAIICTO CHIPhSI;

— TUIIOBBIE CXEMbI Pa3MOJIbHBIX YCTaHOBOK;

— THIIBI MAIlIMH CBEPXTOHKOTO ITOMOJIA;

— KJTacCU(UKAIIHSI 36PHUCTBIX MaTEPHUAJIOB;

— o0opynoBaHue Ki1accu(PHUKAIH 36PHUCTHIX MAaTEPUAIIOB;

— MPUHIIMAITBI COCTABJICHUS IIUXT;

— cTI0COOBI (POPMOBAHMSI H3ACITUN U3 IIHXTHL;

— KJTacCU(UKAIHSI TPOKATOYHBIX, 00’KUTOBBIX U TPAQUTAIUMOHHBIX ITEYCH;

— TUIBI 000PYIOBAHUS MEXAaHUYECKOW 00paOOTKH TOTOBBIX M3JCIUI;

— MPUHIIMITBI XPAHSHHS CHIPbSI U TOTOBOM MPOAYKIINY;

— OCHOBHBIC TEXHOJIOTHYECKHE ONepalid W OOOpYyIOBaHUE JUJIi TEXHOJOTHH YTJICPOJHBIX
MaTepHalioB;

Ymems:

— PacCUYHUTHIBATH MPOU3BOJUTENHLHOCTD IIEKOBBIX APOOUIIOK;

— pacCUYHMTHIBATH MPOU3BOIUTEIHLHOCTD BATKOBBIX JPOOUIIOK;

— pacCUUTHIBATh MMPOU3BOAUTEIBHOCTh OapabaHHBIX MEJIBHUII;

— oI0MpaTh 000pyIOBaHUE JIJIsT (POPMOBAHUS M3JICTUIH B 3aBUCUMOCTH OT WX Ha3HAYCHUS;

— COCTAaBIISITh MATEPUANIBHBIN U TETIJIOBOM OaJIaHCHI ITEYH;

— TIoI0MpaTh 000PYIOBAHUE JIJIST MEXaHUIECKOW 00pabOTKH TOTOBOU MTPOYKIIHH;

— CaMOCTOSITENIbHO aHAIM3UPOBATh MPOTEKAHWE OCHOBHBIX TEXHOJOTUYECKUX OIepalnuii, padboTy
OCHOBHOT'O 000pYy10BaHMUS;

— BBITOJHITH HEOOXOIMMBIE HHKEHEPHO TEXHOJIOTUUYECKHIE PACUEeTHI,

Braoems:

— pacueTamH 3aTpar Ha U3MEJIbUCHHE B IIIEKOBBIX JIPOOHITKAX;

— pacyeTamH 3aTpaT Ha U3MEIbUYCHHUE B BAJIKOBBIX JAPOOMITKAX;

— pacueTamH 3aTpar Ha U3MelbueHHe B OapabaHHBIX MEJIbHUIIAX;

— 3JIEMEHTaMH TeXHOJIOTHIECKOT0 pacueTa 000pyI0BaHUS KIaCCH(PUKAIIUHN B TSHKEIBIX CPeIax;

— DJIEMEHTAaMHU TEXHOJIOTUYECKOTO pacdyera 00OpyIOoBaHMs KilacCU(UKAIMK B HCIIOIH30BAHUH
WHEPIIMOHHBIX CHIT;

— OCHOBaMHU pacyera neveid;

— MPUHIIMITAMH XPaHEHHSI CBIPS K TOTOBOM MPOYKIINH.

3. Kparkoe conepxxanue Q1M CUMILTHHBI

BBenenue
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Paznen 1. U3menbuenue u popMoBaHue yriiepoacoIepKalliX MaTepUasoB.
Marepuainsl, IpUMEHSAEMBIE B 3JIEKTPOJHON TEXHOJIOIHH.

N3menbueHne TBepIbIX MaTEpUAIIOB.

Knaccugukanus 1ucnepcHbIX MaTepHaioB

CocraBiieHue MUXT, (OPMOBAHUE YIIIEPOICOACPKALINX MATEPHATIOB
Pa3nen 2. Tepmudeckast 00paboTKa yriaepoacoAepKallux MaTepUaIOB.
[IpokanuBaHue CHIPHEBBIX MAaTEPUATIOB U O0KUT U3CITUN.

I'paduranus.

4.00beM yueOHOH TUCUMILINHBI:

O0BbeM THCHHUILINHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
q, q,

O01masi TPYA10eMKOCTh TUCIHILITHHBI 5 180 135
KonrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHUS: 2,67 96 72
Jlekuun 1,78 64 48
[Tpaktuueckue 3ansatus (113) 0,89 32 24
JlaGoparopubie pabotsl (JIP) - - -
CamocrosiTeqibHasi padora 1,33 48 36
KoHTakTHas camocTosiTellbHas paboTa - -

1,33
CaMoCTOsTEIbHOC H3YUYCHHE Pa3/ICIOB TUCIIUILUIMHBI 48 36
Buja koHTpOJS:
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MpoOMEKyTOYHAS ATTECTAIMS 1 0,4 0,3
[ToaroToBKa K 3K3aMeHY 35,6 26,7
Buj HTOroBOro KOHTpOJIs: JK3aMeH

Tpek 3 - TexH0JIOTHSI 0CHOBHOI'0O OPTraHUYECKOr0 U HehTeXMMHUYEeCKOr0 CHHTEe3a

AHHOTaUus padoyeii MPOrpaMMsbl IMCHUTLIHHBI
Mexauu3mbl opranndecknx peaknuii (51.B.J1B.01.02.01)

1. Heap AUMCHUNUIMHBI: TPHOOPETEHUE CTYJEHTAMH HOBBIX 3HAHUW MO CHEIHAIBHBIM pasziesam
OpPraHUYECKON XUMHUH U YMEHUE IPUMEHSTH UX MPH U3YYCHUH MOCIEAYIONUX AUCIUILINH MPodus.
2. B pe3yabTaTe H3yuyeHUs JUCHHUILIHHBI 00y4YaIONIUIACA T10/IKEH:

Obnadamse cnenyomUMU KOMIETSHIIUSIMHA U UHAUKATOPAMH UX TOCTHKEHUS

I1K-3.2.

3uame:

— OCHOBHBIE TIOCTYJIaThl KBAHTOBOW XMUMHH, (DU3NIECKUN CMBICI BOJHOBBIX (DYHKIIMI U TIPUHIIUITBI
COBPEMEHHBIX METOJI0B KBAHTOBO-MEXaHUUECKUX PACUYETOB;

— MPUHIUI 00pa30BaHUS XUMHUYECKOM CBSI3H, OJM3KUX U JATHHUX B3aUMOJICHCTBUM,

— MPUHIKI 00pa30BaHUS MOJIEKYISIPHBIX KOMIUIEKCOB U arperaTos,

— IPUHIIMI 00pa30BaHUS U COXPAHEHHS TEOMETPUU MOJIEKYJIIPHOM CUCTEMBI U OCHOBHBIE TTPUHITUTIBI
B3aMMOJICHCTBHS B MOJICKYISIPHBIX CHCTEMaX M CAMUX CHCTEM MEXIy COOO0M;

— TIPUHIIMAIT B3aUMOJICUCTBUS MOJICKYJSIPHBIX OpOWTalIeli KaK OCHOBY IMPOTEKAHHS XUMHUYECKOU
peakuuu

— (hakTOpBHI, OMpeEESIONNe PEAKIIMOHHYIO CTIOCOOHOCTh OPTraHUYECKUX COSTUHEHHUHN.

Ymemn:

— NPEICTABIATh MPOTEKAHUE XUMUYECKOW PEAKIIUU C TOYKH 3PEHHS 3aKOHOB KBAHTOBOUM XHMUH.
Bnaoems.:

— MPEACTaBICHUSIMU 00 OCHOBHBIX METOJIaX XUMUYECKHX U KBAHTOBO-XUMHUUYECKHX PACUYETOB;
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— TPEACTABICHUSMU O TEOPETUYECKUX OCHOBAX PEAKIIMOHHOM CIHOCOOHOCTH OpraHHMYeCKHUX
COCIMHECHUI.

3. Kpartkoe coaep:xaHue TUCHUILTHHBI

Pa3nen 1. DjieMeHTHI TEPMOAUHAMMKH U XUMHYECKAs CBA3b.

1.1. BBenenue. XuMHuueCKHe peakiluu M BEIIECTBA, y9acTBYyroMe B HUX. Kiaccudukanms peakiuii.
1.2. Biusinue Temreparypsl Ha CKOPOCTh peakuuu, npaBuwio Baut-I'odda, ypaBuenue Appenunyca,
SHEPrus akTUBalUU. BiusHue qaBiaeHust Ha CKOPOCTh PEAKINK, 00beM aKTUBAIMH U €ro (PU3N4eCcKHii
cMmbIcil. Teopust aKTUBUPOBAHHOTO KOMILJIEKCA, TEOPHSI IIEPEXOAHOTO COCTOSTHUSI.

1.3. ConbBaranus, uneu bopna u Kupksyna, Koppensuuonusie ypaBHeHus. Y paBHenus ['ammera u
Tadra, mpuHIMN JTUHEHHOCTH CBOOOJTHBIX JHEPrHH, N30KWHETHYECKHE COOTHONICHUS H WX
(bu3nuecKuil CMBICI.

Pa3nen 2. DjeMeHTHI TEPMOAUHAMMKHA U XUMHYECKAS CBSA3b.

2.1. AtomHBIE OpOMTaNM W XHUMHUYECKas CBsS3b. MOJEKyIspHbIE OpOUTATM U pPEaKIHOHHAS
CrocoOHOCTH MOJIeKyI. [IpoTekanue peakiuii Kak B3auMOJICHCTBUE OpOHUTATICH.

Pasznea 3. HykieodpuibHble peakumu.

3.1. MexaHu3M HYKJICO(QHUIBHOTO 3aMEUICHUs IPH HACHIIICHHOM aToMe yriepoaa. BrusHue
CTPOCHHS PEareHTOB Ha HYKJIeo(hUIbHOE 3aMelleHHe. BausHue amkuiabHOW Tpynmbl B UCXOIHOM
MoJIeKyie. Biusiaue 3amermaeMoil rpymmbl. BiausHue HykieopmibHOTO peareHra. KoHKypeHIus
HYKJIEO(UIIOB P 3aMEIICHUU.

3.2. NonHble peakiuu oTIeIIeHUsI. MexaHu3M peakiuil otmiersieHus. Harmpasienue oTierieHus.
KonkypeHuusa peakiuii HyKjIeOo()UIBHOTO 3aMEIleHUs U OTHICIUICHHS U POJb H30MEpHU3allUU.
MexaHu3M HyKJI€O(UIBHOTO MTPUCOCIUHEHHS B OPTAaHUYECKUX PEAKITUSX.

Pasnen 4. dinexkTpoduiabHbIe peakuuu.

4.1. DnexTpoHUIBbHOE MPUCOCTUHEHUE TI0 KpPAaTHBIM CBS3SIM. PeakIMOHHAs CIIOCOOHOCTh
HACBILIICHHBIX BEIIECTB, MpaBWJIa MPUCOCTUHEHHS] M MOOOYHbIe peakiuu. [lobouHble peakuuu u
COCTaB POJYKTOB.

4.2. MexaHusM 3JeKTPOGUIBHOTO 3aMEUICHUS B apOMaTHUECKUX coequHeHusix. HutpoBaHme.
CynbdupoBanue. ['anorenupoBanue. AIKuiInpoBaHue. PeakiimoHHas crocOOHOCTh M HAIPaBIICHUE
peaxkuuii 3eKTpoPUILHOrO 3aMEIIeHUs B ApOMAaTHYECKUX COCTMHEHUSIX.

Paspnen S. PagukajbHble peakium.

5.1. Bapoxnaenue nenu. Tepmuueckoe 3apoXKACHHE ILEMU. XUMHYECKOE WHUIIMHPOBAHHUE IIETIH.
Peaknuu ¢otonuza u paauonuza. [Ipomomkenne u oOpeiB 1enu. Peakunu 3amenieHus. Peakiyn
pacuieruienus. Peakunu npucoeanHeHusl. KuHeTnka HEpa3BETBICHHBIX LIEMHBIX PEAKIIUN.

4.00beM Y4eOHOH TMCIUIINHBI:

O0beM TMCUMILIHHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
. 4.
O01asi TPYA0EMKOCTh M CIUTLIHHbBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 1,33 48 36
Jlekun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlabopaTopHsbie padoTsl (JIP) - -
CamocrosiTeJibHas pa6oTa 1,67 60 45
KonTakTHas camocrosiTenbHas paboTa 0,6 0,45
1,67
CamocTosTenbHOE H3YUYECHHE Pa3/1eI0B JUCIUILINHBI 59,4 | 44,55
Bua MTOroBOro KOHTpOJIf: 3ader Cc OLEHKOI
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AHHOTanuA padoyeid MPOrpaMmbl JUCUUIIIIMHBI
BBeneHue B TeopHIo MpoiueccoB opranndyeckoro cuareza (651.B./1B.01.02.02)

1. Hesas qucuuniuabi: GopMupoBaHie 0a30BOro MHKEHEPHOI'O MBIIUIEHHUS B 00J1aCTH XUMUYECKOM
TEXHOJIOTUM Ha OCHOBE OOIIMX IPEJICTaBICHUM O IPOMBILUIEHHBIX IIpOLlEccaX M IMPOAYKTaX
OpraHUYeCcKOro CUHTE3a.

2. B pesyabTare n3y4eHus JMCUUILIMHBI 00y4AIOLIUICH JOJIKEeH:

Obaaoams crenyomuMi KOMIETSHIIMSIMYA U UHAUKATOPAMH UX JTOCTHKEHUS

I1K-3.1, I1K-3.2, T1K-3.3

3namo:

— OCHOBHYIO pECypCHyI0 ©0a3y H OCHOBHBIE KPYMHOTOHHQ)XHBIE MPOAYKTHI OCHOBHOTO
OpPraHMYECKOT0 M HE(PTEXUMHUECKOr0 CHHTE3a;

— OCHOBHBIE THIIbI XMMHUECKUX PEAKIMM, IPOTEKAIOIINE B [TPOLIECCAX OCHOBHOI'O OPraHUYECKOIo U
HEe(TEXUMHUYECKOTO CUHTE3a;

— 0a30BbIe IPUHLIMIIBI U [TOAXO0/IbI K MAaTEpUAIbHBIM pacdéTaM XMMHUECKHUX IIPOLECCOB.

Ymems:

— paccuuThIBaTh MarepHalibHble OanaHChl U MX Oe3pa3MEpHbIE XApaKTEPUCTUKH ISl MPOCTBIX U
CJIOKHBIX XUMUYECKHX PEaKLIUM.

Braoemy:

— TpPEICTaBICHUSIMH O TpeOOBaHUSAX K IIOKa3aTelasiM MaTepHallbHbIX OallaHCOB IMPOLIECCOB
KPYITHOTOHHAXHOW OPraHN4YeCKOW XUMUHU U UX MPAKTUUYECKUX 3HAYEHMSIX Ul TUIIOBBIX IIPOLIECCOB
OCHOBHOT'O OPTaHUYEeCKOr0 U He(hTEeXUMHUECKOTO CHHTE3a.

3. Kparkoe coaep:kanue TUCHUILIAHBI

Paznen 1. ba3oBble NMOHATHS OCHOB MAaTEPHAJbHBIX PACY€TOB NPOLECCOB OPraHMYECKOro
CHHTe3A.

1.1. CrexuomeTpus peakiyuii U MaTepraibHbIEe PaCUEThI.

1.2. be3pazmepHble XapaKTepUCTUKU MaTepuanbHOro Oananca peakuuil. [lapuuanbabie MossipHbIE
OanaHCHI.

Pa3nes 2. OcHOBbI KHHETHYECKOI'0 UCCIEOBAHNS OPTraHMYECKUX peaKumid.

2.1. CxkopocTH npeBpallleHus BEECTB U CKOPOCTU PEAKIUH, UX CBsA3b. KMHeTHUeCKne ypaBHEHUS U
KMHETHYecKass Mojeib mporecca. Mexanusm peakiuu. KuHeTnka M MEXaHU3M 3JIEMEHTapHbIX
peakuuii. [lepexonHoe cocrosiHue. BinsiHie pacTBOPUTENS HA CKOPOCTh 2JIEMEHTAPHBIX PEAKIUI B
pacTBope. DJIEKTpOCTaTUUYECKAsI U CTIeIM(UYECKast CObBaTaIIUS.

2.2. KuHeTMKka M MEXaHHW3M HEJJIEMEHTApHBIX peakuui. MeToapl W NpUMEpPBbl MOCTPOEHUS
KMHETUYECKUX YpaBHEHMUH, UX CBA3b C MeXaHU3MOM peakuuu. CyllecTBOBaHHE pEareHTOB B
pa3IUYHbIX POpPMAX, aHATUTUYECKH OIIpeieiieMble KOHIIEHTpAllUU, TPeoOpa3oBaHue KHHETHYECKUX
YpaBHEHUN U MOJIENIEN € YIETOM Pa3INYHBIX (OPM pEareHToB.

Pa3nen 3. Kunernueckne 3aKOHOMEPHOCTH PAIHKAJIBHBIX PeaKINi.

3.1. OcHOBHBIE IPUHIIUIBI KUHETUKH PaIMKaJIbHO-1IETIHBIX [IPOLIECCOB. 3ap0oXkIeHNE, IPOAOIKEHNE
1 OOpBIB LIETH.

3.2. BbIBO/A KHHETUYECKUX YPAaBHEHUH HEPa3BETBIEHHBIX LIETTHBIX PEAKIIHI.

4.00beM yueOHOH THCHMILINHBI

O0beM TMCUMILTHHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
q. 9,

O01asi TPY10eMKOCTh TUCIHUILIHHBI 3 108 81
KoHTakTHasi padoTa — ayIMTOPHbIE 3aHITHSI: 1,33 48 36
Jlexnun 0,22 8 6
[IpakTuueckue 3anstus (I113) 1,11 40 30
Jlaboparopusbie pabotsl (JIP) - -
CamocrosiTesibHas padora 1,67 60 45
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KonTtakTHas camocrositenbHas pabora 167 0,2 0,15
CaMocTOosITeTbHOE H3YUYCHHE PA3/ICTIOB TUCITUTLIMHBI ' 59,8 44,85
Bua HTOrOBOro KOHTpPOJIst: 3auer

AHHOTAIMA padoyeii MPOrpaMMBbl JTHUCHHILIAHbI
BBenenne B npoMbinieHHY0 opranndeckyro xumuio (51.B./1B.01.02.03)

1. Ileap AWMCHMIUVIMHBI: TPUOOPETEHHE CTYJEHTaMH 3HAHUH O XUMHUYECKMX OCHOBax
ITPOMBIILIJICHHBIX METOIOB, IIPUMEHSAEMBIX B IIPOU3BOJCTBE OPraHUYECKUX BEUIECTB.

2. B pesyabTare n3y4eHust AMCUMIIIMHBI 00y4AIOLIUICH JOJIKEH:

Obnadamy cieayOUMMU KOMIIETEHIIMSAMU U UHIUKATOPaMU UX JIOCTUKEHUS

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

3namo:

— COBPEMEHHYIO CHIPbEBYIO 0a3y NMPOMBIIUICHHOTO OPraHUYeCKOro CHHTE3a, 3HAYCHHE, POJb U
TEHJCHIIMH Pa3BUTHUS PA3JINYHBIX HCTOYHUKOB YIJIEPOACOACPIKAILETO ChIPBS;

— CTPYKTYpPY, B3aUMOCBA3b OTpaCiIeid U MPOU3BOJICTB COBPEMEHHOMN MPOMBIILILICHHON OpPraHHUYeCKOU
XUMUY;

— XHUMHYECKHE PEAKIMM M TEXHOJIOTMYECKUE METOJIbl, COCTABIISIIOIIME OCHOBY COBPEMEHHOM
IIPOMBIIIJICHHON OPraHUYECKON XUMUM;

— IMPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHHS BAXKHEHIIINX OPraHMYECKUX CUHTETUYECKUX IIPOIYKTOB.
Ymemn:

— HCHOJb30BaTh IOJYYECHHbIE 3HAHWUSA JJI1 aHAJIU3a CYLIECTBYIOLIEH CHUTyallUM W IEPCIEKTUB
pa3BUTHUS IPOMBIIIIEHHOIO OPIraHUYECKOT0 CUHTE3a;

— IPOBECTH CPABHUTENILHBIN aHAIN3 PEUMYIIECTB U HEJJOCTATKOB PA3IMYHBIX CIIOCOOOB MOITYYEHUS
KOHKPETHBIX IIPOYKTOB IIPOMBIIIJIEHHOTO OPraHU4eCKOro CUHTE3a;

— IpUOOpeTaTh HOBbIE 3HAHUS B OOJIACTU IPOMBILIUIEHHOIO OPraHUYECKOrO0 CHHTE3d, UCIOJIb3Ys
COBpEMEHHbIE HH(POPMALIMOHHbBIE HCTOYHUKH U TEXHOJIOTHUH;

— CaAMOCTOSITEIILHO IIPOBECTH NEPEOLIEHKY HAKOIUIEHHOTO OIbITA B YCIIOBUSAX PAa3BUTHS COBPEMEHHOMN
XUMHUYECKON HAYKH U TEXHOJIOTMH U N3MEHSIOIIENCS COLNAIbHON IPAKTHKHU.

Braoemy:

— NPEICTaBICHUSAMU O MHOT00Opa3uu MPOIYKTOB MPOMBIIIJIEHHOTO OPraHMYECKOro CHHTE3a U MX
IPAKTUYECKOr0 IPUMEHEHUS;

— NPEACTABIECHUSMU O COBPEMEHHOM YPOBHE PAa3BUTHUS M OCHOBHBIX IIPUHIIMIIAX OCYIIECTBICHUS
IIPOMBIIIJIEHHBIX MTPOILIECCOB CUHTE3a OPraHUYECKUX MPOIYKTOB;

— IPEICTaBICHUSAMM O TEHIACHIMAX M MEPCHEKTUBAX PAa3BUTHUS MPOMBIIIJIEHHOIO OPraHMYECKOTo
CUHTE3a, BKJII0Yasl UCIIOJIb30BAHNUE albTEPHATUBHBIX HCTOYHHUKOB YTJIEPOACOAECPKAILIETO ChIPhSI.

3. Kparkoe coaep:kanue THCHHUIIIAHBI

Paznen 1. IlpombluuieHHass opraHnuvyeckass xumus. Mcropusi, TeHIEHIUM pPa3BUTHS.
Cospemennas crpykrypa. CoipbeBas 6a3a.

1.1. Crpykrypa NOpOMBIIUIEHHOH OpraHu4eckod XuMuUU. OCHOBHBIE TpYNIbl MPOAYKTOB.
BocnpousBoaumoe Chlpbe MPOMBIINIIEHHOM OpraHMYecKod XuMuHM. XHUMHYecKas mepepaboTka
HaTypaJIbHbIX KUPOB.

1.2. VYrnexumuueckoe cbipbe. KokcoBaHue W rasudukainus yrias Kak CbIpbeBble HCTOYHUKHU
MPOMBIIIJIEHHOW opraHuuyeckoil xumuu. IlpombinuieHHas xumus cuHTe3-Taza. KapOunHblii
aneTuiieH. [IpomblnuieHHas XUMHUSL alleTUIICHA.

1.3. Uckomaemsie yrieBomoposabsl. CoctaB. [IpomMbiciioBass mOATOTOBKA M TIEpBUYHAsS mepepadboTka
OPUPOJHBIX Ta30B M HedTu. OYHMCTKAa YIJIEBOJAOPOAHBIX Ta30B OT BPEAHBIX IPUMECEH.
@OpakIIMOHUPOBAHUE YTIIEBOJOPOAHOIO ChIpbsi. METOJbl BBIJIEICHUS U TMPOMBIIUICHHAS XUMHS
BBICIINX NTapaUHOB.

Pasznea 2. Bropuunas HedTerazonepepadorka.
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2.1. Kimaccudukammsi BTOPHYHBIX TIPOILECCOB HedTerazomnepepadoTku. BnusHue pa3imuuHbIX
MPOIIECCOB Ha MIyOMHY mepepaboTku HedTH. XUMHA M MPUHIUNBI OPTaHU3ALUU TEPMUYECKUX
MPOIIECCOB HePTEnEepepadOTKHU.

2.2. XuMHUs W TPUHLUUIBl OPTaHU3AIMH TEPMOKATATUTHUECKUX MpoIeccoB HedrenepepaOOTKH.
Karanmutnueckuii kpexkunr. Katamutuaeckuii pudopmunr HadTel. M3omepuzanus.

2.3. KaraimuTuyeckue MpoLEecChl BOBJIEUEHHsS Tra3000pa3HBIX IMPOAYKTOB HedTenepepadoTKd B
MIPOM3BOJICTBO MOTOPHBIX TOIUIMB. ANKuiaupoBanue. [lonumepusanus (oauromepusanus).

2.4. T'uaporeHu3alOHHbBIE IPOLIECCH HedTenepepadoTKH.

Pa3znean 3. Heprexummusi — 0CHOBA COBpeMEHHOM NMPOMBINIJIEHHON OPraHUYecKoil XUMMH.

3.1. ba3oBble He(TEXMMHUYECKHE TNPOLECCHl M MPOAYKTHL. I[IMpONHM3 yrieBOZOPOAHOTO CHIPHS.
XWMHYECKHME W TEPMOJMHAMUYECKHME OCHOBBI, COCTaB MNPOAYKTOB. IIpuHIMIBI oOpraHu3zanuu
nuposin3a (01eUHOBOTO KPEKHUHTa).

3.2. IlpuHmunsl W METOABl pa3felieHuss U OYHUCTKH Ta3000pa3HbIX MPOAYKTOB MUPOJIHU3A.
AJBTEpHATUBHBIC MPOMBIIIUIEHHBIE METO/IbI IPOU3BO/ICTBA HU3IIUX OJeGuHOB. KpymHOTOHHAXKHAS
MIPOMBIIIIJICHHAS] XUMUST HU3MIUX 0JIC(UHOB.

3.3. [IlpomblumeHHas xumus BbicIIMX onedpuHOB. Metoasl mnonydeHus. HampasneHus
Ucrnob30BaHus. [IpoMBbIIIIEHHbIE HCTOYHUKH, METO/IbI BBIJICTICHUSI U ITePepadOTKH HU3IIUX apeHOB
(BTK). KpynHoTtoHHa)kHast npoMblliieHHas XumMusi komnoHeHToB BTK.

Pasnen 4. [Ipouecchl M NPOAYKTHI MPOMBIILICHHOT0 OPraHUYeCcKOro CHHTEe3a.

4.1. CuHTe3 TraJloreHNnpou3BOJHBIX. l'maparanus W Aeruaparanusi, CHUHTE3 CIOXKHBIX 3(QUpPOB,
TUAPOIU3.

4.2. AnxunupoBanue. KonneHcanus ¢ yaactiueM KapOOHHIIBHBIX COCTUHEHUH.

4.3. Oxucnenue. JleruapupoBanue u rugpupoBanue. Cuntes cynbho- u cynb()aTonpon3BOIHbBIX.
4.4. Meroabl CHHTE3a BBICOKOMOJICKYJSIPHBIX COCAMHEHUN. BakHeline MiIacTUYeCKue MaccChl,
3J71aCTOMEpPBI, UCKYCCTBEHHBIE M1 CUHTETUUYECKUE BOJIOKHA.

4.5. Cneruduka ChIpbeBOi 0a3bl U METOJOB TOHKOTO OPraHUYECKOTO CHHTE3a.

4.00beM yueOHOH THCUHMILINHBI

O0beM TUCHUTIJIMHBI
Bup yuyeoHo# padotbi Axan. | Actp.
3E
. q.

O01asi TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHUS: 1,78 64 48
Jlexumu 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
JlabopaTopusbie padoTsl (JIP) - - -
CamocTrosiTeqbHasi padora 1,22 44 33
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3

1,22
CamocTosiTenbHOE H3YUEHHE Pa3/IeJI0B JUCIUILIMHBI 43,6 32,7
Buja HTOroBOro KOHTpPOJIsI: 3auer ¢ OLIEHKOI

AHHoOTaUMs padoyeii MPOrpaMMbl U CIUILIHHDI
Teopusi xXuMuYecKHX nMpoieccoB opranunveckoro cunresa (61.B.J1B.01.02.04)

1. Heap AUCHUIUIMHBI — YIUIyOJIeHWE M PaCHIMPEHUE TEOPETHUECKON MOJArOTOBKU CTYIEHTOB B
o0JIacTH peaklHMii U TPOLECCOB OPraHMYECKOro CHHTE3a [0 YPOBHA, HEOOXOIUMOIO s
MOCJIEAYIOLEr0 OCBOEHUS CHEIHATbHBIX AUCIUIIINH MPOQUIIS.

2. B pe3ysibTare u3y4yeHHus TUCHHUIIHHBI 00yYaIOIUIACS T0JIKeH:
Ob6nanath caenyromUMI KOMIIETEHIUAMHI U UHAUKATOPAMH UX JJOCTHXKEHUS:
[K-3.1, T1K-3.2, TIK-3.3.

105



3namo:

— TEOPETUYECKHE OCHOBBI IPOTEKAHUSI OPTaHUUYECKUX PEAKLIU;

— B3aMMOCBS3b MEX]ly MEXaHU3MOM U KUHETUKOW OPraHUYECKUX PEaKLINM;

— IPUHLMIIBI MAaTEMaTUYECKOTO MOJEIUPOBAaHUS OCHOBHBIX THIIOB PEAKTOPOB JUIsl peasld3alvu
XMMHMYECKHX IPOLECCOB OPraHMYECKOr0 CUHTE3A.

Ymemo:

— CAMOCTOATEIBHO CTABUTH U PELIATh 33Jja4H 110 YCTAHOBJICHUIO KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEN
OpPraHUYECKUX PEAKLUI;

— HCII0JIB30BATh MTOJIyYE€HHBIEC PE3YJbTAThI U OIMCAHHUS MEXaHU3Ma UCCIECAOBAHHBIX PEAKIUM;

— HMCIOJIB30BaTh KOJUYECTBEHHBIE 3aKOHOMEPHOCTHU U IIPEACTABIICHUS O MEXAHU3ME PEaKLUN I
ONTUMAJIbHOW IIPAKTUYECKON pealn3aluu MPOLEeCCOB OPraHUYECKOTO CHHTE3A.

Bnaodemy:

— METOJJaMM pacueTa MaTepHaIbHOro OajaHca U KOJIMYECTBEHHBIX MI0Ka3aTesIel IPOCTHIX U CI0XKHBIX
OpPraHUYECKUX PEAKLUI;

— METOJIaMU UCCIIEJOBAHNsI KHHETUKU U MEXaHU3Ma OPraHNYeCKUX PEaKLui;

— METOJaMU MaT€MaTU4eCKOr0 MOJAEIMPOBAHNS XUMUUECKUX IPOLECCOB OPraHUYECKOTr0 CUHTE3A.
3. Kpatkoe coaep:kanue AU CHHILTUHBI

Pa3nes 1. CtexuomeTpusi peakuuii, pacyeT MaTepHaJbHOI0 0ajaHca XUMHUYECKHX MPOLECCOB.
1.1. Knaccugukanus XMuMUYECKUX peakiUii 1 KOMIIOHEHTOB peakIMOHHON cmecu. CTeXuoMeTpus u
MaTepUaIbHbIA OaJlaHC pEeaKIIUHU.

1.2. He3aBucumsle peakuuu U KIro4yeBble BemecTBa. CTEneHb KOHBEPCUH, BBIXOJ, CEIIEKTUBHOCTD U
UX CBSI3b C KOHLIEHTPALUSIMU, apLHAIbHBIMU JaBICHUSIMU U MOJIbHBIMH JIOJISIMU.

Pa3znen 2. OCHOBbI KHHETHYECKOT0 MCCJIEIOBAHUS OPraHNYeCKUX PeaKkui.

2.1. CkopocTH npeBpallleHus BEECTB U CKOPOCTU Peakuii, UX cBs3b. KuHeTHUECKHNE ypaBHEHUS U
KMHETHYeCKass MoJenb npouecca. Mexanusm peakuuu. KuHeTHka M MEXaHU3M 3JIE€MEHTapHBIX
peakuuii. Ilepexognoe coctossHue. BiausiHue pacTBOPUTENS Ha CKOPOCTh 3JIEMEHTAPHBIX PEAaKLUH B
pacTBope. DIIeKTpOCTaTHYECKas U crieuprIecKas ColbBaTaIus.

2.2. KuHeTMka M MEXaHHU3M HEIJIEMEHTapHBIX peakuuil. MeToapl U NpUMEpPbl MOCTPOEHUS
KMHETUYECKUX YPAaBHEHMM, UX CBSI3b C MEXAHU3MOM Peakiuu. MeTon MappyToB AJis IOCTPOCHUS
KMHETUYECKUX YpaBHEHUHN U MojieJell MHOroMapuIpyTHbIX peakiuii. CyliecTBOBaHUE pEareHTOB B
pasNUYHbIX POpPMaX, aHATTUTUYECKH OIpeielisieMble KOHIIEHTpalU1, TpeoOpa3oBaHue KHHETHYECKUX
YpaBHEHUN U MOJIENIEN ¢ YIETOM Pa3INYHBIX (OPM pEareHToB.

2.3. Meronyka KHHETHYECKOT O MCCIIEJOBAHMS U DKCIIEPUMEHTAIbHBIE YCTaHOBKU. [leproanueckuid,
MIOJIYHETIPEPHIBHBIM W HENpPEPHIBHBIE PEaKTOpPhl CMEIICHHUS U BBITECHEHUS. Monenu HIealbHbIX
peakTopoB. OCHOBBI OOPaOOTKM KHHETHMYECKMX JaHHBIX. [loMCK mapaMeTpoB KHHETHYECKHX
YpaBHEHUH JIMHEHHBIM U HEJIMHEMHBIM METOJOM HAMMEHbIIUX KBaapaToB. OIeHKa aJeKBaTHOCTU
Mozene skcrnepuMeHTy. OLeHKa JIOBEPHUTENBHBIX MHTEPBAJIOB IApaMETPOB KHHETUYECKUX
YPaBHEHUN U MOJIEIICH.

2.4. IlpeoOpa3oBaHye KWHETUYECKUX YPaBHEHUI B TMHEHHYIO (HOPMY OTHOCUTENBHO ONpPEEIsieMbIX
napametpoB. MHTerpanbHbiil U auddepeHnnanbHblii METOAbl 00pabOTKM KMHETUYECKUX JaHHbIX.
HeoOpaTumble mpocThle peakuuyd B MEPUOJUYECKOM M HENPEPBIBHBIX pPEaKTOpax CMELIeHHUsS U
BbITeCHEHUA. OOpaTumble peakiuu. MccienoBanue BIUSHUAS TEMIIEPATYPbI HA CKOPOCTh PEAKIIUH.
Pa3znen 3. MexaHu3M M KMHETHKA PAIMKAJBHBIX PeaKIHil.

3.1. PagukanpHbIe peakliMi B TEXHOJOTMU OpraHndeckux Bemects. Llenubie peakuun. TepMmudeckoe
¥ XMMHYECKOE WHUIIMMPOBAHUE LIEMH, peakinu (oTosn3a U paanonusa. Peakunu pa3BuTus 1€y,
JUIMHA LEeNH, KBAaHTOBBIN U paJiMalliOHHO-XUMHUYECKUN BbIXoA. Peakiinu oOpbiBa Lemnu.

3.2. MexaHusM U KHHETMKa paJUKaJIbHBIX peEakUuil 3amelieHusd. Hepas3BeTBieHHblE U
pa3BeTBIICHHBIEC LIEMTHBIE PEaKIMU, PEAKIIMU C BBIPOXKJIEHHBIM pa3BETBJICHUEM IIEMH Ha MpUMEpe
NPOMBIIIJICHHO BAXXHBIX pPEAKUUH TaJOreHUPOBaHUS, CYJIb()OXJIOPUPOBAHUS U OKHCIICHHUS.
MexaHu3M ¥ KUHHETHKA paJUKaIbHO-LIENHBIX pEakUud paclleryieHusl, MPUCOeAUHEHNUS,
TEJIOMEPHU3aLUU U NTOJTMMEPHU3aLIUH.
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3.3. OcoOeHHOCTH UCCIIEIOBAaHUS KHUHETHKH PaJAUKaIbHO-IIEMHBIX peakiuii W o0paboTku
KMHETUYECKUX JTaHHBIX, TOJTYYEHHBIX B pEAKTOpaxX pa3HbIX TUIIOB.

Paznen 4. MexaHu3M M KHHETHKA TOMOT€HHOKATAJIMTUYECKUX PeaKkMid.

4.1. Kiaccupukanuss TOMOTEHHBIX KaTallM3aTOPOB, WX aKTUBHOCTh U  CEJIEKTUBHOCTD.
HyxneodunbHbiid kaTanu3. MexaHu3Mm U KMHETHKAa €ro B PEaKIUsAX 3aMEeIlIeHUs, PacIeIUICHUs U
npucoeInHeHus. KHHETHYECKUI aHaIU3 MPOCTEUIINX CXEM FTOMOI€HHOKATATUTUYECKUX PEAKLIUI HA
npuMepe HykJIeopuibHOro karanusa. ABTokaranus. dakTopsl, omnpeneistonie 3¢HeKTUBHOCTh
HyKJIeODUIbHOrO KaTaim3a. KHCIOTHO-OCHOBHBIM W 3JIEKTPOMMIbHBIA KaTtanu3. MexaHusMm
KHCIIOTHOTO U JJIEKTPOPHIBHOIO KaTajiu3a HYKICOMUIbHBIX U JJIEKTPOPHIBHBIX peaKiuui
3aMEIICHUS], MPUCOCTUHEHUS, OTIIETUICHUS.

4.2. MexaHn3M OCHOBHO-KaTAIMUTHYECKUX peakiui. KoandyecTBeHHash XapaKTEPUCTHUKA KUCIOTHO-
OCHOBHOTO B3aUMOJICUCTBUA. JKECTKHME M MSATKHE KHUCIOTHI U OCHOBaHUS. AOCOJIOTHAs IIKaja
KHCIIOTHOCTH, PYHKIIMH KUCITOTHOCTU. CKOPOCTH peakluii KUCIOT ¢ OCHOBaHUAMHU. Crieninpuueckuit
1 OOIMK KHUCIIOTHO-OCHOBHBIM KaTanu3. OCOOEHHOCTH KWHETHKU U MeXaHu3M. KHuciIoTHOCTh u
KaTaJINTUYECKasi akTUBHOCTh, ypaBHEHUE bpeHcrena.

4.3. MerasioKOMIUIEKCHBIA ~ Katanu3. Kartaiutuuecku-akTUBHBIE  KOMILUIEKCHI  METaJIOB.
DNeMEHTapHble CTaJUM METAJUIOKOMIUIEKCHOTO KaTaju3a: JAUCCOLMAlMs, IPUCOCIUHEHUE U
3aMEIleHNE JIUTaH/10B, IEPEHOC NIEKTPOHA, BHEAPEHUE 10 CBSA3U METAIUI-JINTaH, SJIMMUHUPOBAHUE,
JUCCOLIMaTUBHOE  IpucoenuHeHue. llpumepbl  MeXaHU3MOB  peakUui, KaTaJIUu3UPYEMBIX
KOMIUICKCaMu MeTauioB. depmeHTatuBHbIA Katanu3. OCOOCHHOCTH KHUHETHKH H 00paboTKH
KMHETUYECKUX JaHHbIX. VIMMOOWIM30BaHHBIE TOMOTEHHBbIE KaTaliu3aTOpbl, HOHOOOMEHHBIE
MOJIMMEPHI, IPYTUE CITOCOOBI UMMOOMIIM3AIUH.

Pa3znen 5. Kuneruka rerepoga3sHbixX peakumi.

5.1. OOmas xapakTepUCTHKa M 3HAUYCHUE TreTepo(a3HbIX PEaKIMii B OPraHUYECKOM CHHTE3C.
Kunernyeckass o0nactb rerepoda3HbIX peakuuid, ee TMPU3HAKK ¢ IKCIEPUMEHTAIbHOE
noareepxkaeHue. Kuneruka, katanus MexgazHOro nepeHoca.

5.2. OcHOBHBIE KOJIMYECTBEHHbIE 3aKOHOMEPHOCTH, METOJMKA OKCIEpUMEHTa U 00padoTKu
KMHETHYECKUX JaHHBIX. KuHeTnka rerepodasHbIX peakuuid B NEPeXOAHON o0macTtd mpu
CPaBHUTEJIHHO MEJICHHOW XUMUYECKON peakiiu 0e3 yueTa MpeBpalleHruil B TOTpaHUYHOM TJICHKE.
5.3. duddy3nonnas obnacte rerepodazHbIX peakiuii MpU MTHOBEHHOW XWMHUYECKOW PEaKIINH.
SIBneHue yckopeHus Maccomnepenadn. BnusHue rerepoda3sHOCTH Ha CEJIeKTUBHOCTD PEAKITUH.
Pa3znen 6. MexaHu3M M KMHETHKA reTePOreHHOKATAJTUTHYECKUX PeaKkuid.

6.1. 'ereporeHHbIi KaTanu3 B TEXHOJIOTUHU OpraHndeckux BemiecTB. Kinaccudukanus rereporeHHbIX
KaTaJlu3aToOpoB, TpeOOBaHUS K HHUM, CIOCOOBI TMOJy4Y€HHsS, OCHOBHBIC XapaKTEPHUCTHUKH.
I'ereporeHHbIN KaTaau3 v aacopOIIHs.

6.2. MexaHuU3M KHCIOTHO-OCHOBHOTO ¥ METaJNIOKOMIUIEKCHOIO TIeTepOreHHOT0 KaTalu3a.
Teopernyeckue OCHOBBI noxdopa KaTaJlu3aTOPOB. Obnactu MPOTEKAHUS
reTePOreHHOKATATUTHYECKUX PEAKIIUNA, MX MPU3HAKU H METO/IbI SKCTIEPUMEHTAIBHOTO OTIPE/ICIICHHUSL.
Kunernyeckas 0051acTh reTepOreHHOro KaTanusa. Y paBHenue JIsurmropa-Xunmienspyaa. Kuneruka
peaKIuil Mpu CPAaBHUMBIX CKOPOCTSAX HECKOJIBKUX CTaHMI Ha MOBEPXHOCTH KaTaIH3aTopa.

6.3. Kunetndeckas o0nacTh KaTaln3a Ha HEOJHOPOTHOM MOBEPXHOCTH. AJICOPOIIMOHHAs 00IacTh
KaTaJlu3a Ha OJHOPOJHOM M HEOJHOPOJHOM IOBEpXHOCTH. KHMHETHKA peakiuu NpU CPaBHUMOU
CKOPOCTH aJCOpOIMUM U XHMHUYECKOH peakIMy Ha TMOBEpXHOCTH. BuemHenudbdysnoHHas u
nepexo/iHple 00JacTH KaTanu3a; KUHETHKa peakuuil. YcToWYMBOCTh BHEIMIHETU(G Y3MOHHON H
MEePEeXOTHOM 00NacTeil rereporeHHOro Karanusa. BHyTpuanddy3rnoHHas U mepexoaHble 00IacTu
TeTePOreHHOr0 KaTaian3a, KuHeTuka, gakrop sdpdexrtuBroctr, Paznen Tume. O6macth nmpoTekaHus
reTePOreHHOKATATUTUYECKUX PEAKIINI U CEIEKTUBHOCTD.

Pa3znen 7. OcoGeHHOCTH HCC/IEI0BAHUS KHHETHKH CJI0KHBIX PeaKLuid.

7.1. IlapannenbHble peakiMi OJUHAKOBOT'O U PA3HOTO MOPSIIKOB, METOJl KOHKYPUPYIOIINUX PEAKIIUMN.
KonnuectBeHHOE omnucaHue cocTaBa MPOAYKTOB M CEJIEKTHUBHOCTH MAPAJIIEIBHBIX PEAKIUd B
peakTopax pa3HbIX THUIOB, IKCIEPUMEHTAJIbHOE OMNpPEIEIECHUE KUHETUYECKUX KOHCTAHT M HUX
OTHOIIEHUH.
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7.2. IlocnenoBarenbHble W MOCIEAOBATENbHO-APAIIICNIBHBIE PEAKIIUU, UX OOLIMEe KMHETHYECKUe
3aKOHOMEPHOCTH B PEaKTOpax pa3HbIX THUIOB. KolndyecTBEHHOE OMHMCaHUE COCTaBa MPOAYKTOB U
CEJIEKTUBHOCTH IOCJIEI0BATEIbHBIX U IOCJIEIOBATE/IbHO-NIAPAUICIbHBIX pPEaKLuii, HaX0XJICHHUE
OTHOIICHHUI KOHCTAHT 10 COCTaBY MPOAYKTOB.

7.3. @yHKIMU paclpeseNeHus: MPOAYKTOB IOCIE0BATENBHBIX U MTOCIE10BaTEIbHONAPAIIICIIBHBIX
peaknmii. Kunetnueckoe ucciaeIoOBaHUE CIOXKHBIX CHCTEM IOCIEIOBATEIbHBIX M MapalIeIbHBIX
peaKuid.

Paznen 8. [IpumMeHeHHe KMHETHYECKUX MO/leJiell 11 BLIOOPa yCJIOBHUiA POBeIeHHs peaKkiuu.
8.1. VYiaenpHass NpPOU3BOAUTENIBHOCTh MJCAIBHBIX PEAKTOPOB M MX COYETaHWH, BBIOOP THIA
PEaKIMOHHBIX Y3JI0B. BiusHue KOHIEHTpauuil (mapuuaibHBIX aBJICHUI), CTENEHH KOHBEPCHU H
TeMIIepaTypbl Ha YAEIbHYIO IPOU3BOAUTEIBHOCTh PEAKTOPOB U X coueTaHuil. Beibop mapamerpos
Pa3NUYHBIX PEAKLUH M0 3TOMY KpuTeprio. OnTUMaNbHBINA TPOQHIL TEMIIEPATYD.

8.2. DKOHOMHYECKUE KPUTEPUU ONTUMHU3ALNUU U OCHOBBI UX IPUMEHEHHUS AJIS IPOCTHIX PEeaKLUH.
8.3. CeneKTUBHOCTb CJIOXHBIX PEaKLUii, 3aBUCUMOCTb €€ OT KOHIIEHTpallMil peareHTOB, CTEIEHU
KOHBEPCUM, COOTHOILEHHsI PEarcHTOB. BiMsHHME Ha CEIEKTUBHOCTh THUIIA PEAKTOPOB, crocoda
BBEJICHUS PEareHTOB, TEMIepaTypbl W JaBieHUs. BBIOOp peakIMOHHBIX Y3JI0B W IapaMeTpoB
PEaKIMK 0 KPUTEPHIO CEIEKTUBHOCTU. [IpMeHeHe SJKOHOMUUECKUX KPUTEPHEB ONTUMU3ALIUH.

4. O0beM yueOHOo# TUCHUNJINHBI

O0BbeM THCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q, q,

O061asi TPYA0€MKOCTh TUCIHILIHHBI 4 144 108
KonTakTHasi pa6oTa — ayINTOPHBIE 3aHATHUS: 2,67 96 72
Jlexnun 1,34 48 36
[Tpaktuueckue 3ansatus (113) 0,89 32 24
JlaGopaTopHsie paboTsl (JIP) 0,44 16 12
CamocrosiTeJibHas padoTa 1,33 48 36
KoHTtakTHas camocTosTenbpHas pabora 0,4 0,3

1,33
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 47,6 35,7
Buja koHTpOJIS:
Buja HTOroBOoro KOHTpoOJIs: 3a4er ¢ OLEHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHUNIMHBI
TexnoJiorusi oprannyeckux Bemects (b1.B./[B.01.02.05)

1. leab AMCHUITMHBI — TPUOOPETEHHE CTYACHTAMH 3HAHUH O TUTIOBBIX TEXHOJIOTHSIX M MPUHIIUIIAX
MMOCTPOEHHUS TEXHOJIOTMYECKUX CXEM OPraHUYECKOIro CUHTE3a.

2. B pe3yabTare n3yuyeHus JUCIHUIJIUHBI 00yYAIOMIMIACS T0JIKEH:

OO6nagath cneayOUMMI KOMIETCHIIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

[1K-2.1, I1K-2.2, TIK-2.3.

3uamo:

— XMMH3M U YCJIOBUS OCYIIECTBIECHUS TUTIOBBIX IMPOIIECCOB OCHOBHOT'O OPTaHUYECKOTO CHHTE3a;

— CTPYKTYpy U anmapaTypHbIii COCTaB TEXHOJOTMYECKHX CXEM THUIIOBBIX MPOU3BOJICTB

OpraHUYECKOTO CHHTE3A,

— OCHOBHbI€ IPUHIIUIIBI TOCTPOCHUS TEXHOJIOTMUYECKUX CXEM MTPOU3BOJICTB OPIraHMUECKOTO CUHTE3a;
— OCHOBHBIC MPUHIIHIIBI, CTIOCOOBI M CUCTEMBI aBTOMATUYECKOTO YIPABICHUS TEXHOIOTUYECKUMH
MpolieccaMy OPraHM4YeCKOTro CUHTE3a
Ymems:

— YUTaTh TEXHOJOTMUYECKHE CXEMbI TPOU3BOACTB OCHOBHBIX MPOJYKTOB OPraHUYECKOTO CUHTE3A;
— OIIEHUBATh MPEUMYIIIECTBA U HEJOCTATKU TEXHOJIOTHYECKUX MPOIIECCOB OPTaHUYECKHUX BEIIECTB;
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— COCTaBJISITh TEXHOJIOTMYECKUE CXEMbl TUITOBBIX MTPOU3BOJICTB OCHOBHOT'O OPraHUYECKOI'0 CUHTE3a
HAa OCHOBE XHMHU3Ma Iporecca, (U3UKO-XUMUYECKHX CBOWCTB BEIIECTB, YyYaCTBYIOIIUX B
TEXHOJIOTUYECKOM IPOIECCe, U YCIOBUIX OCYIIECTBICHUS IIPOIECCa;

— MO0UPAThH KITFOYEBBIC JIEMEHTHI aBTOMATUYECKOTO PETYIIMPOBAHUS TEXHOJIOTHIECKHIX TPOIIECCOB
CHUHTE3a OPTaHUYECKUX BEIIECTB.

Braoemy:

— METOJIaMU M HaBBIKAMH 110100pa OCHOBHOI ammaparypbl JIJsl TUIIOBBIX ITPOU3BOJICTB OCHOBHOTO
OpPraHUYECKOI0 CUHTE3a;

— HaBbIKAMHM aHalIKM3a TEXHOJOTMYECKHX CXEM CYIIECTBYIOUIMX IPOU3BOACTB OPraHHUYECKOIO
CUHTE3a;

— HaBbIKaMU IIOCTPOEHUS TEXHOJIOTHUYECKUX CXEM MPOIECCOB OPraHMUECKOro CUHTE3a.

3. KpaTkoe coaep:kaHue TUCHUTLTHHBI

Pasnen 1. XuMu4yeckass TEXHOJOrHSI M XHMHKO-TEXHOJOTHYeCKHE CXeMbl IPOM3BOACTB
OPraHUYecKNX BellecTB. ABTOMATH3ALMSA XMMHUKO-TEXHOJIOTHYeCKHX TPOU3BO/ICTB.

1.1 CocTaB XUMHKO-TEXHOJOTHUYECKHX CXEM MTPOMBIIIJICHHBIX MPOLIECCOB OPIraHUYECKOT0 CUHTE3A.
1.2 OcHoBHOE 000pYJOBaHNE OPTaHUYECKOTO CHHTE3a M YCIOBHOE rpadudeckoe 0ToOpakeHHe ero
Ha TEXHOJIOTUYECKOM cXeMe.

1.3 Cnocob6bl perynupoBaHusl MapaMeTpOB XUMHUKO-TEXHOJIOTMUYECKUX IPOIECCOB M YCIOBHOE
rpaduyeckoe oToOpaykeHrne NpruOOPOB U CPEAICTB aBTOMATH3AIMH HA TEXHOJIOTHYECKON CXeMe.
Pa3nen 2. Texnonoruveckoe opopmiieHUe CTAAMU MOATOTOBKU MCXOAHBIX BellleCTB.

2.1 XapakTepuCTHKa 1 Ha3HAUYECHUE CTAIUU MOJTOTOBKU UCXO/IHBIX BEIIECTB.

2.2 OcHOBHBIE TPOMBIIUICHHBIE CIMOCOOBI OYHCTKH JKHIKUX M Ta3000pa3HbIX OPraHMYECKHX
BEIIECTB.

2.3 AnnapatypHoe 0pOpMIIEHHE y3JI0B CTaJUU MTOATOTOBKH HCXOHBIX BEILIECTB.

Pasznea 3. Texnosiornueckoe opopmiieHre peaKIUOHHOM CTAaAUU.

3.1 XapakTepuCTHKa U Ha3HAYCHUE PEAKIIMOHHOW CTaIH.

3.2 OCHOBHBIE TUIIBI U XapaKTEPUCTHUKA PEAKTOPHBIX YCTPOUCTB.

3.3 AnmaparypHoe opopMIIeHHE PEAKIIHOHHOW CTaHH.

Pa3nen 4. Texnonoruveckoe opopmiieHUe CTAAUU MePePaAdOTKH MPOAYKTOB PeaKIHu.

4.1. XapakTepucTuKa U Ha3HAYCHUE CTAINH MepepabOTKH MPOIYKTOB PEaKIUH.

4.2. OCHOBHBIE IPOMBIIIIEHHBIE CIIOCOOBI pa3/IeTICHUS KUIKUX U Ta3000pa3HBIX MPOIYKTOB.

4.3. AnmapaTtypHoe opopMIIEHHE OTIETBHBIX Y3JI0B CTaJNH MepepadOTKU MPOIYKTOB PEAKIUH.
Pa3zgeua S. TexH0J10rusi OCHOBHBIX IIPOLIECCOB OPraHUYECKOr0 CHHTE3A.

5.1 TexHonoruueckoe oQpopmMIIEHHE TPOLECCOB JETUIPUPOBAHHUS.

5.2 TexHonoruueckoe opopMIICHHE TPOIIECCOB OKUCICHHUS.

5.3 Texnonoruyeckoe opopMIIEHHE TTPOIIECCOB ATKIIIUPOBAHUS.

4. O0beM yueOHOH TUCIHILINHBI

O0beM TUCHUTIJIMHBI
Bup yueOHoit padoThI Axan. | Actp.
3E
. 4,

O01asi TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 1,78 64 48
Jlexnun 0,89 32 24
[Tpaktryeckue 3ansTus (I13) 0,89 32 24
JIaGoparopusie pabotsl (JIP) - - -
CamocTosiTesbHasi padora 1,22 44 33
KoHTakTHas camocTosiTelIbHas paboTa 0,4 0,3

1,22
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJOB AUCIUILIMHbI 43,6 32,7
Buja HTOroBOro KOHTpPOJIst: 3auer c oneHKOM
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AHHOTanuA padoyeid MPOrpaMmbl JUCUUIIIIMHBI
OcHOBBI pacyeTa H NPOEKTHPOBAHUS ANNAPATOB OCHOBHOI0 OPraHU4eCKOro u
Hedrexumuueckoro cunresa (b1.B.71B.01.02.06)

1.Ieqan pucHMNJIMHBI: (OPMUPOBAHKE Y CTYICHTOB 3HAHUN U HABBIKOB B 00JIACTH MPOESKTUPOBAHUS
XMMHKO-TEXHOJIOIMYECKMX CXEM, MaTeMaTH4eCKOro MOJEIMPOBAHUSA M pacueTa o0OpyIOBaHUS
IPOM3BOJICTB OPTaHUYECKOTO U HE(PTEXHUMUUECKOTO CHHTE3A.

2.B pe3yJbTaTe H3yYeHHUs] TUCHUILIMHBI 00Yy4AKOIIHIACSI T0/IKEH:

Obaaoamye clenyomIMUA KOMIETEHIMSIMU U HHIAUKATOPaMH UX JOCTH)KECHHUS:

I1K-2.1, T1K-2.2, TIK-2.3.

3nams:

— IPUHLUIBI pacyeTa U NoJ00pa NPOMBIIIJIEHHBIX PEaKTOPOB Il CHHTE3a OPraHUYECKUX BEIECTB;
— NPHUHLHUIBI pacyeTa W Moa00pa TUIOBOTO OOOPYAOBAaHUS JJsl MPOM3BOJCTB OPraHMYECKOTO U
He(PTEXUMHUECKOTO CUHTE3A;

— OCHOBHBIE IPUHLUIBI MPOEKTUPOBAHUSA XHMHUKO-TEXHOJIOTMUYECKUX CXEM IPOM3BOJICTB
OpPraHUYecKOro U HeTEXMMUYECKOIO CUHTE3A.

Ymemo:

— cobupaTh M aHAJIM3UPOBATh CIELUAIBHYI0 HHPOpPMALUI0, HEOOXOOUMYI MJs pacuera U
IIPOEKTUPOBAHMSI IPOU3BOJICTB OPIraHUYECKOT0 CUHTE34;

— PacCUMTHIBATh MAaTEpUaJbHBIC U TEIJIOBbIE OallaHCHI, FEOMETPUUECKUE Pa3Mepbl PEaKIIMOHHBIX
Y3JI0B JUIsl CHHTE3a OpraHM4eCKHUX BEIIECTB;

— paccuuThIBaTh MaTepUallbHble U TEIUIOBbIE OaJlaHChl THUIIOBOM TEXHOJOIMUECKOW ammaparypsbl
IIPOU3BOJICTB OPIraHUYECKOTO CUHTE3a,

— nojbuparbk 000pyAOBaHUE Ui MPOU3BOJCTB OCHOBHOI'O OPraHMYECKOro M He(PTEXUMHUECKOTO
CHUHTE3a FT€OMETPUUECKUM U TEXHOJIOTMYECKUM MapaMeTpam;

— IPOEKTUPOBATh XUMUKO-TEXHOJIOTUYECKUE CXEMBI IIPOU3BOJICTB OPIraHUUYECKOTO CUHTE3A.
Braoemy:

— HaBbIKAMM MAaTE€MaTMYeCKOI'O0 MOJEIMPOBAHUSA U pacyera o00OpylOBaHMSA IPOU3BOICTB
OpPTaHUYeCKOT0 M HE(PTEXMMHUYECKOTO CHHTE3a C HCIOJIb30BAHWEM KOMITBIOTEPHON TEXHHKH H
TUIIOBOT'O MPOTPaMMHOI0 00ECTIeYEeHH .

— METOJIaMU CpPaBHUTEIbHON OLEHKU A(P(EKTUBHOCTH MPOMBIIIJICHHBIX CIIOCOOOB, PEaKIMOHHBIX
Y3JI0B U BapMAHTOB TEXHOJIOTHYECKUX CXEM IPOU3BOJACTB OPraHMYECKOr0 CUHTE3A.

3. Kpatkoe cogep:kanue A CUUINIUHBI

Pa3neu 1. Pacuérsl MaTepnaabHbIX 02JIAHCOB PEAKTOPOB M THIIBI HCAJTbHBIX PEAKTOPOB.
Beenenue. CriocoObl pacu€ToB MaTEpHAIbHBIX TTOTOKOB TEXHOJIOTHYECKOM cXeMbl. PaccMoTpeHue
TUIIOB UJICAJIbHBIX MOJEIIEN PEaKTOPOB.

Pa3nes 2. Tunsl peakTopoB, KOHKPeTHbIE KOHCTPYKIIUM PEAKTOPOB B IPOMBIILICHHOCTH.
IIpuMmeHeHne nacanbHbIX MOJENEH PEAKTOPOB Ha KOHKPETHBIE KOHCTPYKIIMU PEAKTOPOB B
IPOMBIIIIEHHOCTH. PaccMoTpeHne peakTopoB, UCHIOIb3YEMBIX B IPOMBIIIIEHHOCTH.

Pa3nea 3. Pacuér pazmepoB annaparoB nepuoAndecKoi cucreMsl. Teniosbie pe:xuMbl B
peakTope.

CBs13b pa3MEPOB PEAKTOPOB OT CKOPOCTHU PeaKIMK. PaccMOTpeHHE TEMIOBBIX PEXXUMOB PEAKTOPOB
(AnnabaTuueckuii, ”30TEPMUUYECKHI U MOJUTPOIIUYECKUI) U COMIOCTABIEHHE C peaIbHbIMU
KOHCTPYKLHUSIMU PEAKTOPOB.

Pasznea 4. [locTpoeHue TEXHOJIOTHYECKON CXeMbI.

IIpumeHeHne 3HaHNH 110 PACUETY CUCTEMBI M1 OCHOBHBIE ATAlbl IOCTPOEHUS CXEMBI 110 CIETaHHBIM
pacuéram. OcHoBHble 010ku XTC 1 nx Ha3HaueHUE: XpaHEHHE U TIOJITOTOBKA CHIPhS, XUMUYECKOE
IIpEBpalLleHNE, Pa3AeICHUE U OUUCTKA IPOIYKTOB, yIAJIEHUE U OUUCTKA OTXOJI0B.

4. O0beM yueOHOH TUCUMILTHHBI:
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O0beM TUCUUIIIMHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q. 9.

O01masi Tpy10€eMKOCTh M CHUTLITHHbBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1,78 64 48
Jlexuuu 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
JlabopaTtopHsie paboTsl (JIP) - - -
CamocrosiTeJbHas padoTa 2,22 80 60
KoHTtakTHast camocTosTeNbHas paboTa 0,4 0,3

2,22
CaMocTosTeIbHOE U3YUEHUE PA3/AETIO0B IUCIUILIMHbI 79,6 69,7
Buja KoHTpOJIsI:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAsL aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
Bua HTOroBOro KOHTpPOJIst: JK3aMeH

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
TexHoJiorust ocHOBHOro opranundeckoro cuaresa (b1.B.J1B.01.02.07)

1. Heap AMCHMIUIMHBI: 3aKPEIUICHUE U YIIIyOJeHHe 3HaHUN O MpoLeccax U IpoAyKTax OCHOBHOTO
OpPraHMYECKOTr0 CHHTE3a, PA3BUTHE HABBIKOB aHAIM3a U CHUHTE3a TEXHOJIOIMYECKHUX CXEM M CUCTEM
ABTOMATUYECKOT0 PEryJIMpOBaHUs IPOLECCOB OCHOBHOIO OPraHUYECKOr0 CUHTE3A.

2. B pe3yabTare H3y4eHHsl JUCHMILIMHBI 00y4AIOIHIICH JOJIKeH:

Obnadamye CleAyIOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

I1K-2.1, T1K-2.2, TIK-2.3.

3nams:

— XMMM3M U YCIIOBHS OCYLIECTBIIEHUS OCHOBHBIX IIPOLIECCOB OCHOBHOT'O OPTaHUYECKOI0 CUHTE3a;

— PpEaKTOpHbIE Y3Jbl M NPUHLUIHUAIbHBIE TEXHOJOIMYECKHE CXEMbl IPOU3BOJICTB OCHOBHOI'O
OpPraHMYECKOT0 CUHTE3a.

Ymems:

— CaMOCTOSITEJIBHO OLIEHWBATh IPEUMYIIECTBA M HEJOCTAaTKU CYIIECTBYIOIIHUX TEXHOJIOTUI
OCHOBHOT'O OPTaHUYECKOT0 CUHTE3a;

— OmpenensATh HEOOXOAMMBIH  cOcTaB  OOOPYHOBaHMs, COCTABIATh  MPUHIUINHAIbHbIE
TEXHOJIOTHYECKHE CXEMbI IIPOLIECCOB OPraHMYECKOI0 CUHTE3a;

— OMNpEACNATh KIKYEBBIE IYHKTHI KOHTPOJS M PETYJINPOBAHMS HA TEXHOJOTMYECKUX CXEMax
IIPOLIECCOB OPraHUYECKOI0 CUHTE3A.

Braoemy:

— METOJOJIOTHEH BBIOOpa HEOOXOJAMMOro OOOPYIOBaHUSI M CHHTE3a TEXHOJIOTHYECKHX CXEM Ha
OCHOBE WH(pOpPMAllUM O NPUMEHSEMbIX BEIIECTBAX, XMMHMUYECKHX PpEaKIUSAX, TEXHOJIOTHYECKHX
METOoJIaX U MpUEMax.

3. KpaTkoe coep:kaHue M CIHUIIIHHBI

Paszgea 1. IIpoueccol ruaparannu osiepuHoOB.

Pazpea 2. Ilpouecchl ruApupoBaHus.

2.1. TeopeTnueckne U NHKEHEPHBIE OCHOBBI POLIECCOB THAPUPOBAHUS OPTaHUYECKHUX
COCIMHECHUI.

2.2. TexHOoJ0rus MPOLECCOB TMIAPUPOBAHNS B OCHOBHOM OPraHUYECKOM CHHTE3E.

Paznea 3. Ilpouecchl qernipupoBaHusi.

3.1. TeopeTnueckne n MHKEHEPHBIE OCHOBBI ITPOLIECCOB IETUAPUPOBAHMS OPTAHUYECKUX
COCIMHEHUN

3.2. TexHODOTHUS MPOLIECCOB IETMAPUPOBAHUS B OCHOBHOM OPraHUYECKOM CHUHTE3E.
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Pasnea 4. IIpouecchl aJKUJIMPOBAHUSA.

Paszgea S. Ilpoueccol OKUCTCHUS.

5.1. PapukanbHO-1IEMTHOE OKUCIIEHUE OPraHUYECKUX COCTMHEHUM.

5.2. I'eTeporeHHO-KaTaIuTHUYECKOE OKUCIIEHNE OPIaHUYECKUX COEAMHEHU.

5.3. Oxucnenue oe(uHOB B IPUCYTCTBUH METANTIOKOMITJIEKCHBIX KaTaIu3aTOPOB.
4. O0beM yueOHo# AUCUUIJIMHBI:

O0BeM TUCHUIIINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4. 4.

O01mas Tpy10eMKOCTh M CHUTILITHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSI: 1,78 64 48
Jlexuuu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlabopaTopHsie padoTsl (JIP) - - -
CamocTosiTesibHasi padoTa 1,22 44 33
KoHTakTHas camocTosTenbpHas pabora 0,4 0,3

1,22
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 43,6 32,7
Bujg uTOroBOro KOHTpOJIS: 3auer ¢ oneHKOM

Tpek 4 - TexH0J10rUsI TOHKOT0 OPraHUYECKOr0 CHHTE3a

AHHOTaIUs padoyeil MPOrpaMMbl U CHUIIIMHBI
«Teopusi XMMHKO-TE€XHOJOTHYECKHX MPOI[ECCOB TOHKOT0 OPraHN4YecKOro CHHTE3a)
(b1.B./1B.01.03.01)

1. Ileap JAMCHUIVIMHBI. pa3BUTHE Yy CTYJEHTOB HABBIKOB KOJUYECTBEHHOH  OIICHKHU
TEPMOJMHAMHYCCKUX M KHHETUYCCKUX 3aKOHOMEPHOCTCH OpraHWYeCKHX pEeaKIMid, MPUMEHCHHE
COBPEMEHHBIX XMMHUYECKUX M (PU3UKO-XUMUYECKUX METOJOB HCCICIOBAHHS JJsl yCTAaHOBJICHUS
MEXaHU3Ma PEeaKIIHil.

2. B pe3yJbTare n3yuyeHHus JMCHUIIUHBI 00yYalOIIMIiCSl 10JIKEeH:

Obnadams CIenyOUMMA KOMIIETCHIIUSAMU U UHIANKATOPAMH MX JOCTHKECHHUS

IIK-1.1, IIK-1.2, I1K-1.3.

Buame:

— aNTOpUTM TMOJXOJa K HCCIENOBAHUIO OPraHUYECKHX pEeaKUWid C HCIOIb30BAHUEM CIOKHBIX
COCIMHEHN;

— BO3MO>KHOCTH HCIIOIH30BaHHS PE30HAHCHBIX METOAOB MCCIIEIOBAHUS OPTaHUYECKUX PeaKui s
UX KOJUYECTBEHHOMN OI[CHKH.

Ymems:

— OTIPEJICNIATh KHHETUICCKUE ITapaMeTPhI MPOIIecca;

— COOTHOCUTh MEXaHH3M pPEaKIUU C TEPMOJUHAMUYECKUMH U KHUHETHYECKHMHU IOKa3aTeIsIMU
nporiecca,

—  UCHONB30BaTh  (U3MKO-XMMHYECKHE  METOJAbl  HWCCIENOBAHHS  JUIsl  ONpEIeNCHUS
TEPMOJMHAMHYCCKHAX ¥ KHHETHUECKUX IMOKa3aTeliei mporecca.

Bnaoemn:

— HaBBIKAMU OIIEHKH JJOCTOBEPHOCTH ITOJTYICHHBIX JTaHHBIX;

— MeToJlaMU pa3paboTKu (HU3HKO-XUMHYECKHX OCHOB CHHTE3a HOBBIX XMMHUYECKUX COCIUHEHHI C
3aJaHHBIMUA CBOMCTBAMU U UX BBIICIICHUS.

3. KpaTkoe coaep:kaHue TUCHUTLIUHBI

Bonpimoe BHUMaHWE TPH PACCMOTPEHHHM MaTepHalia yASISIeTCS TEOPHH SJICKTPOQHIBHOTO,
HYKJICOUIHHOTO U PAIUKAILHOTO 3aMEIIEHHUS] B ApOMAaTHYECKOM PsIy. 3/1€Ch K€ pacCMaTPHUBAIOTCS
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KOJTMYCCTBEHHAsI OIICHKA BJIUSHUS 3aMECTHUTENICH Ha CKOPOCTh PAa3IMYHBIX PEaKIUid, BIUSHUC
pacTBopuTelei, coiaeBoro ddexTa Ha CKOPOCTh PeaKIHii B apOMaTHIECKOM PSIy.

[IpuBoasTCS CBEMEHUS O CIOCO0AX MCCIICIOBAHUS XUMUUYECKHX PEAKIMi, O MPUMEHECHUH (U3HKO-
XUMHYECKHX METOAOB JUIS WIACHTH(PHKAIIMM U YCTAHOBJICHUS CTPYKTYpPhl OpPTraHUYECKHX
COCIMHCHUH, B OCHOBHOM apOMaTHYeCKOro psja, I JOKa3aTelbCTBa 00pa3oBaHUs
MPOMEKYTOUHBIX MPOAYKTOB. JlanmpHelilee pa3BUTHE HAXOJUT METOJHUKA KUHETHUYECKOTO
WCCJICIOBAaHHUS XMUMHUYECKUX PEaKIUid, OCHOBbI M OOIIWE MPUHIUIIEI OOpadOTKM W aHajau3a
KMHETUYECKUX IKCIEPUMEHTAIBHBIX JaHHBIX.

4. OobeM yuyeOHOH TUCUMILIHHBI:

O0BbeM THCHHUILINHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
q, q,

O01masi TPYA10eMKOCTh TUCIHILITHHBI 5 180 135
KonrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHUS: 2,67 96 72
Jlekuun 1,78 64 48
[Tpaktuueckue 3ansatus (113) 0,89 32 24
JlabopaTopusbie padoTsl (JIP) - - -
CamocrosiTeqibHasi padora 2,33 84 63
KonTtaktHas camocrositenbHas pabora 0,4 0,3

2,33
CaMoCTOsTEIbHOC H3YUYCHHE Pa3/ICIOB TUCIIUILUIMHBI 83,6 62,7
Bua HTOroBOro KOHTpPOJIst: 3a4eT ¢ OLEHKOI

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«XuMHUA ¥ TeXHoJIorusi oprannyeckux Bemecrs» (b1.B./1B.01.03.02)

1. Ieap AMCHMIUIMHBI. Pa3BUTHE Yy CTYACHTOB HABBIKOB aHAJHM3a 3aKOHOMEPHOCTEW C LENbBIO
BBISIBJICHHS 3HAUEHMsI MPOJYKTOB OPraHMYECKOro CHHTE3a JJIsl MPOU3BOJICTBA Psiia OPraHUYECKUX
BEIIECTB, UCIOJIB3YEMbIX B PA3JIMUHBIX OTPACIISAX MPOMBIIUIEHHOCTH, HAPOJIHOTO XO3SICTBA H T.JI.
2. B pe3yabTare H3y4eHHs TUCHMIIIMHBI 00y4AIOIMIiCA J0JIKeH:

Obaaoams clieayomUMU KOMIETECHIUSIMH U UHAUKATOPAMH UX JIOCTHIKEHUS:

I1K-2.1, T1K-2.2, TIK-2.3.

3nams:

— OCHOBHBIE METOJIbl CHHTE€3a OTAENbHBIX MPEJCTaBUTENIEH KJIACCOB OPraHMYECKHUX BELIECTB U
CTIIOCOOBI BBIJICIIEHUS] OCHOBHBIX M TOOOYHBIX MTPOAYKTOB;

— OCHOBHBIE THIIbl, KOHCTPYKTHBHbIE OCOOEHHOCTH U TMPHHUUN pPabOThl pPEAKTOPOB U
COITYTCTBYIOIIETO 000PYAOBAHHUS IS TPOBEICHUS OPTaHHYECKOTO CHHTE3a;

— TEXHOJIOTUYECKHE MPOIECChl MPOU3BOACTBA U METOABI KOHTPOJIS KaueCTBa ChIPbS U MPOAYKTOB
IPOM3BOJICTBA;

— METO/1bl UACHTU()UKALMU U KOJIMYECTBEHHOTO OIPEIeNIEHHs] TPOJYKTOB OPraHUYECKOI0 CHHTE3a;
— 00JIacTH IPUMEHEHUS TPOIYKTOB OPTraHUYECKOTO CHHTE3A.

Ymemn:

— pa3paboTaTh CXeMy CHHTE3a I[EJIEBOTO MPOAYKTA;

— 000CHOBBIBATh MapaMeTpbl TEXHOJIOIMYECKOT0 IpoIiecca MPOU3BOJICTBA OPIraHUYECKUX BEIECTB C
TENTBI0 TTOJYYEeHUsI KOHEYHOTO TIPOTyKTa C 3aIaHHBIMU CBOHCTBAMHU;

— 000CHOBBIBaTh BHIOOP Hanbosee 3P (PEeKTUBHBIX TEXHOJIOTUNA OPTaHUYECKUX BELIECTB.

Bnaoemy:

— OCHOBHBIMH IIPHUHLIUIIAMH CTPATETUH OPTaHUUECKOTO CHHTE3a;

— TIOHATHUSIMH 00 OCHOBHBIX HAyYHO-TEXHHUYECKHUX MPOOJIEMax W TMEPCHEKTHBAX Pa3BUTHS
IPOM3BOJICTBA OPTraHUYECKHUX BEILECTB;
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— Hay4YHBIMH OCHOBaMH CIIOCOOOB TMEpepadOTKH MPUPOJHOTO CHIPbS TMPH PEIICHUH THUITOBBIX
po(hecCHOHANBHBIX 33/1a4, a TAKXKE HAXOAUTh CIIOCOOBI PEIICHUN 3a]a4, BBIXOISAIIUX 33 TPEIEIbI
KOMITETEHTHOCTH KOHKPETHOTO HaIlpaBJICHUS.

3. KpaTkoe conepskaHue JUCHUILIMHBI

JucrunanHa «XUMHUS W TEXHOJOTHS OPraHUYECKHWX BEIIECTBY» JAET CTYACHTaM OCHOBHBIC
NPEACTABICHUS] O METOJaX CHHTE3a OPraHMYEeCKUX COCIUHEHHM, O TEXHOJIOTMH MOJy4eHUS
apPOMATHYECKHX M T€TePOAPOMATHUCCKUX COCAMHEHHUH, O XUMHU3ME TTPOIIECCOB, MMPOUCXOISAIINX MTPH
3TOM. Marepuain Ki1acCu(UIIMPOBaH MO BAKHEUIIIMM TEXHOJOTUIECKUM MPOIIeCcCcaM, UCTIOIb3YEMBIX
B OpPraHUYeCKOM CHUHTE3€: CyJb(UPOBaHHE, HUTPOBAHUE, TAJIOTCHUpOBaHUE U T.A. ISl Kaxaoro
mpolecca JalTCs HaydyHble M TEXHOJOTHYECKHE OCHOBBI, pPacCMAaTPUBAIOTCS  BOIPOCHI
MIPAKTUYECKOTO TPOBEJACHUS pEaKkIWii B TPOMBIIUICHHBIX ammaparax, JaloTCs CBEICHHS O
TEXHOJIOTHH BaKHEHIIMX MPOYKTOB.

B xoH11e M3105KeHNs MaTepraa 1o JaHHOW TUCIUTLIMHE IPUBOIATCS CBEACHUS 00 OUMCTKE CTOYHBIX
BOJI M OTXO/ISILIUX T'a30B B MPOU3BOJICTBAX APOMATUUYECKUX BEIECTB (MPOMEKYTOUHBIX MPOITYKTOB)
Y METOJIaX UX OYUCTKH.

4.00beM Y4eOHOH TMCHUIINHBI:

O0BbeM THCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q. 4.
Oo61asi TPYA10eMKOCTh TUCIHILIHHBI 6 216 162
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 1,78 64 48
Jlexnun 1,33 48 36
[Tpaktuueckue 3ansatus (113) 0,44 16 12
JlabopaTopHsie paboTsl (JIP) - - -
CamocTosiTeibHasi padoTa 3,22 116 87
KoHTtakTHas camocTosTenbpHas pabora - -
3,22
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 116 87
Buja koHTpoOJIA:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMeKyTOYHAS aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buj nTOroBOro KOHTpOJIs: JK3aMeH

AHHOTanus padoyeil NPporpaMMbl 1M CHHUIJIMHBI
«HccaenoBanne U CHHTE3 MaJOTOHHAKHBIX Oprannyeckux npoaykros» (b1.B./1B.01.03.03)

1. Ieab TUCHUNMIMHBI. O3HAKOMHUTb U PACKPBITh BO3MOYKHOCTH 3KCHEPUMEHTAIBbHBIX METOJIOB
TOHKOT'O OPraHUYECKOIr'0 CHHTE3a, HAy4YUTh 00y4aroIerocss BUAETh 00JIACTH U MIPeeIibl MIPUMEHEHUS
3TUX METOJIOB UCCIIEJOBAHMSI, YETKO MMOHUMATh UX MPUHLUIINATIbHBIE BO3MOKHOCTH U OTPaHUYEHUS
IIPY PEIIEHNN KOHKPETHBIX IKCIIEPUMEHTAJIbHBIX 3a/a4.

2.B pe3yabTare n3y4eHus JMCHUIIMHBI 00YYAIOMMIiCS JOJIKEH:

Obnadamye cleayOMUMU KOMIIETCHIIUAMHU ¥ HHAUKATOPAMH UX JTOCTH)KEHUS:

I1K-1.1, T1K-1.2, TIK-1.3.

3nams:

- OCHOBHBIE MPUHIUIIBI paOOTHI B HAYYHOU J1abopaTopuu;

- OPUHIUNBI U KJIACCH(PUKALKIO XpOoMaTOrpapuuecKux METO/0B, MPUMEHHMBIX K Pa3IuYHBIM
KJIaccaM MTPOMEKYTOUHBIX COSTUHEHU;

- TEXHUYECKUE METOJbl CHHTE3a, CBOMCTBA M 00JACTU NMPUMEHEHUS MPOMEKYTOUYHBIX MPOIYKTOB
OCHOBHBIX XMMHUYECKHX KJIACCOB BEIIECTB U MUTMEHTUPOBAHHBIX JTAKOKPACOUYHBIX MaTEPUaJIOB.
Ymemy:
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- yCTaHABJIMBATh CTPOCHUE BEIIECTB, MCXOAI W3 XUMHUYECKUX CBOWCTB M CIEKTPAIbHBIX
XapaKTEPUCTHK;

- OCYIIECTBJIATh KOHTPOJIb IPOTEKAHUS XMMHUYECKOTO POIIeCcca;

- BBITIOJIHATH KAYECTBCHHBIE PEAKIIUU HA (YHKIIMOHATBHBIE TPYIIIIHI.

Brnaoems.

- OCHOBHBIMHM METOJAMHU TEXHUYECKOH OE30I1aCHOCTH;

- METOJaMH ODKCIIEPUMEHTAJIBHBIX pPA0OT MO TOJYYCHHIO TPOMEXYTOYHBIX COSAMHEHUN C
NPUMEHEHUEM XUMHYECKOU MOCYIbI U 000PYIOBAHUS;

- METOJIaMH BBIJICJICHHS M OYUCTKH KOHEYHBIX MPOJIYKTOB;

- METOJIaMU UACHTU(DHUKAIINHN U OTIPEICIICHUS KAYeCTBa IMOITYIPOIYKTOB.

3. Kpartkoe coaep:kaHue TUCHHIINHBI

JlaHHasi JUCUMIIMHA TIO3BOJIIET HA TMPAKTHKE B JIAOOPATOPHBIX YCIOBUAX IPUMEHUTH
TEOPETHYECKHUE 3HAHUS, KOTOPHIC OBLIN MOJYUYCHBI CTYICHTOM ITPH U3YUYCHHUH TUCIUTIITUHBI « X AMHUS
Y TEXHOJIOTHSI OPTaHUYECKHUX BEIIECTBY». B mporiecce mMpoxXoxaeHus JIa0opaTOpHBIX paboT CTyIEHT
H3YYUT TPOIECCHl CYNb(UPOBAHUS, HUTPOBAHUS M T.NI. UCXOJHBIX BEIIECTB, TAaKMX KakK OCH30JI,
TOJIYOJI, KCUJIOJIBI. [{J1s1 OlleHKH MTyOMHBI TPOTEKAHUS PEAKIIUN U YUCTOTHI COCTMHEHUM, a TAKXKE JUIS
MOJTBEPXKJICHUS UX CTPOCHHS B XOJI€ MPOBEACHUS TaOOPATOPHBIX Pa0OT 00yUAIOUIHIICS HAYYUTHCS
MCIIOJIB30BaTh XpoMaTorpaduueckue u PU3NKO-XUMHUUECKHE METO/IbI aHAJIN3A.

4, O0beM yueOHOH THCIHHMILINHBI

O0BLeM TUCHHUIITHHEI
Bup y4eOHoii padoThl Axax, | Actp.
3E
q, q,
O01masi TPYA0EMKOCTD AU CIUILIMHBI 3 108 81
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHUS: 1,78 64 48
Jlexun - - -
[IpakTuueckue 3ansatus (113) - - -
JlabopaTopusbie padoTsl (JIP) 1,78 64 48
CamocrosiTeqibHasi padora 1,22 44 33
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
1,22
CamocTosiTenbHOE H3YUYEHHE Pa3/IeJI0B JUCIUILIUMHbI 43,8 32,85
Buja HTOroBOro KOHTpPOJIst: 3auer

AHHOTanus padoyeil NPporpaMMbl 1M CHHUIJIMHBI
XHMMHA ¥ TeXHOJI0rusA opranndeckux kpacurenei (b1.B./1B.01.03.04)

1. Ieab AUCHUIIMHBI. (QOPMUPOBAHUE COBOKYITHOCTH CHUCTEMAaTU3UPOBAHHBIX 3HAaHUM U
NPAaKTUYECKUX HAaBBIKOB B 00JIACTH KPacsAILIMX BELIECTB C ONPEACICHHBIMH CBETOMOTIIOIAOIINMH,
KOJIOPDUCTUYECKUMHU  XapaKTePUCTHUKAaMU U KOMIUIEKCOM  (U3MKOXMMHUYECKHX  CBOMCTB,
MO3BOJISIOIINM MX IPUMEHSTh B Pa3JIMUHBIX HAYyYHO-TEXHUYECKUX 00JIacTAX.

2. B pe3yabTaTte u3y4yeHus TUCHHUIIUHBI 00y4AIOIIMIACA TO/IKeH:

Obnadamye cleayOMUMU KOMIIETCHIIUAMHU U UHAUKATOPAMH UX JTOCTH)KEHUS:

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

3nams:

— TEXHUYECKHE METOJbl CHHTE3a, CBOMCTBA M O0JIACTH MPUMEHEHHS KpacuTelel OCHOBHBIX
XUMHYECKHX KJIACCOB;

— NPUHLMIBI OCYIIECTBICHUS M TEXHOJOTMYecKoe O(opmiIeHHEe THUIOBBIX CTaJMi MPOU3BOJICTBA
IIPEJICTaBUTENIEN OCHOBHBIX KJIACCOB KPAaCUTEJIEH;

— TPOMBILUIEHHbIE CIOCOOBI BBIJICTCHHS, OUMCTKM, aHANU3a M IOJIyYE€HHUS BBITYCKHBIX (opM
KpacuTesen.

Ymems:
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— BBISIBJISITH DJIEMEHTHI XpOMOGOPHONU CHUCTEMBbl KpacuTeJIeH, yCTaHaBIMBaTh €€ BUl U CTPYKTYPY,
MIPOTHO3UPOBATH BIUSHUE CTPYKTYPHBIX U3MEHEHUN B MOJIEKYJI€ Ha €€ IBETOBBIC XapaKTEPUCTUKU;
— ONpPEAeATh 00JIACTH U CITOCOO MPAKTUYECKOT0 MPUMEHEHHSI KPAaCUTEINS 10 €ro XMMHUYECKOMY U
MPOCTPAHCTBEHHOMY CTPOEHUIO.

Braoemo:

— METOJaMH CUHTE3a, BBIICTICHHS M OYHCTKH KpacuTelNel, uAeHTU(DUKAIIY 1 OTIpE/ICIICHHU s KaueCTBa
KpacuTesen.

3. KpaTkoe conep:kaHue TUCHUILIAHBI

JucrumnauHa «XUMHS ¥ TEXHOJIOTHS OPraHUYECKHUX KPaCHTENICH» BKIIOYACT IMOJIOKEHUS TEOPHH
[BETHOCTU OPTraHUYECKUX COCAMHEHUH, KOTOpas IMO3BOJIAET MpEACKa3aTh BIUSHUE CTPYKTYPHBIX
W3MEHEHUH B MOJICKYJIe Ha €€ IIBETOBBIC XapaKTEPUCTUKHU. B X0/e N3ydeHUsT TUCIUTUINHBI CTYICHT
3HAKOMUTCA C NPAKTUYECKUMU BO3MOXKXHOCTSMH U OTPAaHUYCHUSMH CXEM CHHTE3a OCHOBHBIX
XUMHUYECKHUX KJIACCOB KpAacHUTENIeH, XUMHU3MOM PEaKIui, YCIOBHIMHU HX IIPOBEICHUsI, 000CHOBAaHHUEM
OCOOCHHOCTEH TEXHOJOTMH THUIOBBIX KpacHTENel, o0lacTsMU WX NPUMEHEHHS. 3HAYUTEIBHOE
BHUMAaHHUE YJEIAETCS 3aKIIOYUTEIBHBIM OINEpaIusM MPOU3BOJCTBA KpacUTEIEH — BBIICICHUE U3
pacTBOPOB, CYIIKE, AUCIEPTUPOBAHUIO, MOBBIINICHUIO arperaTUBHON YCTOWYMBOCTH, MOJYYEHUIO
ONTUMAJIBHBIX BBITYCKHBIX (DOpPM KpacuTelNeH.

4.00beM yueOHO# TUCHUUIJIMHBI:

O0BeM THCHUILTHHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q. 9.

O061asi TPYA0€MKOCTh TUCIHILIHHBI 7 252 189
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 4,44 160 120
Jlexun 1,78 64 48
[Tpaktuueckue 3ansatus (113) - - -
JlaGopaTopHsie paboTsl (JIP) 2,68 96 72
CamocrosiTeJibHas padoTa 1,56 56 42
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

1,56
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 55,6 41,7
Buja koHTpOJIS:
JK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMeKYyTOYHAS aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja HTOroBOro KOHTpPOJIst: IK3aMeH

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI
OCHOBBI IPOEKTHPOBAHUA U 000PY/IOBAHME NIPEANPUATHIA OPraHNYECKOro0 CHHTE3a
(51.B.1B.01.03.05)

1. Heap qUCHMIIMHBI: (OPMHUPOBAHUE 3HAHUNA METOA0B pa3pabOTKM XUMHKOTEXHOJIOTHYECKUX
nporieccoB (XTII), coOTBETCTBYIOMMX amnmapaTypHOTEXHOJIOTHYECKUX CXEM I TPOU3BOJCTBA
OpPraHUYECKUX BELIECTB.

2.B pe3yabTare H3y4eHUs THCHUTIIHHBI 00YYAIOIIMIiCS T0IKEH:

OO6nagath cIeAyOIMMI KOMIIETCHIIUSMU U HHAUKATOPAMU UX JTOCTHKEHUS:

[1K-4.3

3nams:

— OCHOBHBIE TEH/ICHIIMY Pa3BUTHS XUMUYECKON TEXHOJIOTHH;

— IIOCNIEI0OBAaTENIbHOCTh  BBIMOJHEHHUS] TMPOEKTHBIX PAacYeTOB, OCOOEHHOCTH  BBIOJHEHHUS
MaTepUalIbHBIX U TEIUIOBBIX PACYETOB TUIIOBBIX IIPOLIECCOB OPraHUYECKOI0 CHHTE3A;

— OCHOBHBIE BapHAHTHI allapaTypHO-TEXHOJIOIHYECKOT0 0O(hOPMIICHHUSI TUIIOBBIX MPOLIECCOB.
Ymemo:
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— pemiath 3a7a91 aHaJINU3a U CHHTE3a XUMUKO-TEXHOJOTHUECKUX CUCTEM JIJISI TPOU3BOJICTBA TOHKOTO
OpraHUYeCcKOT0 CUHTE3A;

— BBINIOJIHATH MaTepUAIbHBIC, TEXHOJIOTHUECKHE, TETIOBBIC PACUYETHI ITPH MTPOCKTUPOBAHKH.
Braoems:

— HaBBIKAMHU Pa3pabOTKU W TpadUUECKOro HM300PaKECHHS anmapaTypHO-TEXHOJIOTHYECKUX CXEM,
TUIIOBOI'0 XUMHUYECKOTO 000PY/IOBAHHUS U €T0 OTACIbHBIX Y3JIOB.

3. Kparkoe conep:xxaHue TMCUUILTHHBI

[Tpu u3ydeHnr TUCIUTUTHHBI 0CO00€ BHUMAHHE Y IESICTCS BOMPOCAM BIMSHUS YCIIOBUH MTPOBEICHUS
MIPOIIECCOB Ha BBHIOOP KOHKPETHOTO TEXHOJOTHMYECKOr0 00O0PYIOBaHUs, MOJATOTOBKE TOCTOBEPHBIX
WCXOJHBIX JAHHBIX IS BBIMOJHEHUS TIPOSKTOB, HABBIKAM Pa3pabOTKU TEXHOJIOTHIECKIX CXEM I10 X
OTMHMCAHUSM B TEXHOJIOTHUYECKUX pErilaMeHTaX W COOCTBEHHBIM JIaHHBIM, TIOJy4YE€HHBIM B
naboparopud TPU  BBIMOJIHCHUM KBaTU(PUKAIMOHHOW pabOThl, TpaBHIaM H300paKEHUS
anmapaTypHO-TEXHOJIOTHYECKUX CXEM C YYeTOM B3aMMOPACIIONIOKEHUS OOOPYIOBaHHUS H €ro
TEXHOJIOTHYECKOr0 Ha3HAYECHUS.

4.00beM yueOHOH TUCUHMILINHBI:

O0BLeM TUCHHUIITHHEI
Bup y4eOHoii padoThI Axax, | Actp.
3E
q, q,

O01masi TPYA0EMKOCTD AU CIUILIMHBI 3 108 81
KoHTakTHasi paboTa — ayIMTOPHBIE 3aHATHSI: 1,33 48 36
Jlekuun 1,33 48 36
[IpakTuueckue 3ansatus (113) - - -
JlabopaTopusbie padoTsl (JIP) - - -
CamocrosiTeqibHasi padora 1,67 60 45
KonTtaktHas camocrositenpHasi pabora 0,4 0,3

1,67
CaMoCTOsTEIbHOE H3YUYCHHE Pa3/ICIOB JUCIIUILUIMHBI 59,6 447
Buja HTOroBOro KOHTpPOJIst: 3aueT ¢ OLEHKOI

Tpexku 5-8 - TexHosorus u nepepadoTka NOJMMepPOB U KOMIO3UTOB
AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«Xumus noaumepos» (51.B.J1B.01.04.01)

1. Heap AUCHUNMIMHBI COCTOUT B YCBOEGHUHU CTYACHTAMH OCHOBHBIX HANpPABIECHUN COBPEMEHHOIO
Pa3BUTUSI XUMHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUN, OCOOEHHOCTEH CHHTE3a U CBOWCTB
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM U KJIIFOYEBBIX BOIIPOCOB XUMHUHU 3TOT'0 KJIAcCa COSIUHECHUM.

2. B pe3yibraTre H3y4YeHHUsl AUCHUILUIMHBI O0YYAKWNIWIICS MO MNPOrpaMMe MAarucTpaTypbl
JOJIKEH

Obnadams CIeNyOUMMA KOMIIETCHIIUSAMHU U UHIANKATOPAMH UX JOCTHKECHHUS .

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

Suame:

— OCHOBHBIE CITOCOOBI CHHTE3a BRICOKOMOJIEKYIISIPHBIX COSTMHEHHIA;

— KPUTEPUH )KHUBOU TTOJTUMEPH3AIIHH;

— CTaJAuM TOJHKOHJICHCAIIMOHHBIX TMPOLIECCOB M  METOMABI  OCYIIECTBICHHUS  PEaKIIHil
MTOJINKOHICHCAIINY; TPEHMYIIIECTBA U HEJIOCTATKU KaXI0T0 U3 HUX;

— 0COOCHHOCTH TPEXMEPHON OTUKOH/ICHCAIUY;

— OCHOBHBIC OTJIMYHUS PEAKIMH Ha TMOJMMepax OT AHAJOTWYHBIX PEAKIUH HU3KOMOJICKYIISPHBIX
BEIIIECTB; — TUIBI PEAKINI JECTPYKIIUU TOTUMEPHBIX MOJIEKYIT,

— OCHOBHBIC PEAKITUH CITUBAHUS MAaKPOMOJICKYJI.

Ymems:
— OIICHUBATh CKOPOCTH M CTETICHb TOJUMEPHU3AIINH 10 KHHETHYECKUM TTapaMeTpam;
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— BBIOpaTh ONTUMAJIBHBIM METOJ OJIyYEHHsI TOJIMMEPOB € 33JaHHBIMU XapaKTEPUCTUKAMU;

— ONpEIEATh KNHETUYECKUE ITapAMETPhl PABHOBECHOM ITOJIMKOHCHCALUH;

— OLEHUTh BIIMSHUE TEMIIEPATYpbl Ha CKOPOCTb IpPOLECCa W MOJIEKYJPHYIO Maccy IOJIMMEpa,
00pa3yromerocs: B yCJIOBUSIX PABHOBECHOH MMOJIMKOH ICHCALINY;

— OLICHUTH BKJIAJ TE€X WU MHBIX B3aUMOJEHCTBUI IPU XUMHYECKHUX IIPEBPAILCHUAX IIOJUMEPOB;

— BBIOpATh METO/I TTIOBBIIICHHS HJIM TOHMKEHUS yCTOMYMBOCTH OJIMMEPHBIX MOJIEKYJI K IECTPYKIIHH;
— BBIOpaTh METOJ| CLUMBAHMSI UCXOAS U3 CTPOCHUS MAKPOMOJIEKYIL.

Braoemy:

— METO/IaMH OIICHKH KUHETHUYCSCKHUX MMapaMeTPOB IEITHOMN MOJTHMEPU3AIIUH;

— METOJIaMH pacueTa TePMOJINHAMHUYECKUX TapaMEeTPOB MOJUMEPHU3AIIHH;

— T[pHeMaMH pacuyeTa COJACP)KAHMSA N-MEPOB Ha Pa3HbIX CTENCHSX  3aBEPIICHHOCTH
MOJIUKOH/ICHCAITUH;

— MpUEMaMH PETYJIMPOBAaHHUS CKOPOCTH PEAKUUU MOJMKOHACHCAIIMA IIYyTeM H3MEHEHHUS
KOHIICHTPALUU KOMITOHEHTOB, TEMIIEPATYPbl U PACTBOPHUTEJIS,

— MpreMaMy HarpaBiICHHONW MOAU(DHUKAIIMHA XUMUYECKOW CTPYKTYPhI MOJMMEpa Uil TPUAAHHUS UM
TpeOyeMOoro KOMITIICKCa CBOWCTB.

3. Kparkoe conep:xaHue TUCIUILTAHBI

Paszoen 1. Bepenue. llenHbie npoueccsl 0Opa3oBaHMsl BHICOKOMOJEKYJSPHBIX COeAMHEHUH. 1.1.
CoBpeMEHHBIE  TIPEACTABICHUS O paJuKalbHOW moiaumepuszauuu. Kpurepum  «KHBON»
nosuMepusanui. TpeOoBaHUS OCYILIECTBICHHUS KOHTpPOJMpYyeMOW mnonuMepusauuu. <«OKuas»
panuKaibHas MOJIMMEPU3aLUU CO CTaOUIBHBIMU CBOOOJHBIMH pajiuKaiaMu. MeToa noauMepHu3auu
CO CTaOMJIBLHBIMH CBOOOJTHBIMH paauKajiamu; TpeOOoBaHHA K CBOOOAHBIM paaukanam. Kpurepum
«OKMBOW» paJMKaJIbHOW MOJIMMEPU3ALUN CO CTAOUIBHBIMU CBOOOJHBIMHU paJUKalaMu. MexaHu3M
«OKUBOI» paJlMKaJIbHOM MOIMMEpPU3aLUU CO CTAaOMIBHBIMU CBOOOJHBIMU pagukanamu. Kuneruka
UJCAIBHOMN «OGKMBOW» paJuKaJbHOW nosmMepu3auuu. KuHeTnka peaabHON «GKHBON» paJuKalbHON
nosuMepuzauuu. <«OKuBas» paaukalibHas NOJMMEPU3ALNS C BBIPOXKIEHHOM Iepefadell Lemnu.
«OKuBas» pagukansHas nonumepusanus ¢ RAFT arentamu. «Kusas» pagukanbHas HOJIMMEpU3aLUsa
C BBIPOKJICHHOM Iepelayeil ey ¢ yJyacTueM MoauaoB. «OKuBas» paavkanbHas IOJIMMEpU3aIus C
IIEPEHOCOM aromMa. MeXaHU3M (CGKHBON» paJUKalIbHOW IOJMMEpPHU3alMM C IEPEHOCOM aToMa.
Kunernka «KHMBOW» paJuKadbHOW MOJMMEpH3alUuu C 1epeHocoM aroma. 1.2. VouHas
MOJIUMEpHU3aIHsl: OCHOBHBIE THIIBI, OCOOCHHOCTM M 3aKOHOMEPHOCTH. <«OKuBymas» HOHHas
nonuMepu3zanus. «OKuByias» aHMOHHAs MOJIMMEpU3AIHs MOJISPHBIX U HE MOJIIPHBIX MOHOMEPOB.
«KuBymas» xkatuonHasi. OcoOOEHHOCTH «OKHBOI» KaTHOHHOW MOJUMEpPHU3AIH, HOBbIE KAaTHOHHbBIE
CUCTEMBI.

Pazoen 2. CtyneHuatsie npolecchl 00pa3oBaHusl BBICOKOMOJEKYIISPHBIX coenuHeHui. 2.1. O6mue
acCreKThl TMOJUKOHACHCALMU: MOHOMEpHI, KaTalu3aTophl, CTaJuU OOpa30BaHHS MaKpPOMOJIEKYI.
CriocoObl peryaupoBaHHs MOJEKYISIPHOW Macchl MakpOMOJIEKYJ INpH TOJIMKOHJAEHcauuu. 2.2.
OCHOBHBIE ~ 3aKOHOMEPHOCTH  TPEXMEpPHOM  NOJUKOHACHCAUUU.  MONeKyIsIpHO-MaccoBOE
pacnpezesieHue pu TPEXMEPHOU MOIMKOHIeHcai. CoBMECTHAsI TOJIMKOHACHCALNSA: COMOHOMEPBI
1 pasHOBUJIHOCTU. TBeprodazHas noaukoHAeHcaus. Moaudukanus NoBepXHOCTH.

Pa3zoen 3. Xumuueckue peakiiii BHICOKOMOJIEKYJISIPHBIX coennHeHui. 3.1. XumMudeckue peaxium,
HE COIPOBOKIAMOIINECS HW3MEHEHHEM CTEIIeHH MOJUMepHU3alii. PeaknnoHHas CIoCOOHOCTH
BBICOKOMOJICKYJISIPHBIX coefnHeHud. [{uKknu3anus npy moimMepaHaIOTMYHBIX MpeBpanieHusx. 3.2.
Peakmuu, puBOAIIMEe K YMEHBIICHUIO CTEIICHNW ToJUMepu3amnuu. [Iporecchl TenoimMepu3aun
MOJIMMEPHBIX MAKPOMOJIEKYIT: JCTIOMMEPHU3alUs 10 3aKOHY KOHIIEBBIX TPYII, pachaj 1Mo 3aKOHY
CJTydasi, CMEIIaHHBIA THI paciaaa. Peakinu, mpuBoasIye K YBETHUESHUIO CTEIICHU TOJTMMEPH3AIINH.
Tunel peakuuii CIIMBaHUS MaKpOMOJEKYJ: CIIMBAaHUE IMOJMMEPOB JAPYr C JIPYroM, CIIMBAaHUE
MTOJIMMEPOB PEaKITUEH ¢ HU3KOMOJICKYIIPHBIMU ar¢HTaMHU.

4. O6beM yueOHOI TUCIHHUNJIUHBI:
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O0beM THCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q, q,

Oo01asi TPY10€MKOCTh TUCHHILIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 2,67 96 72
Jlexun 0,44 16 12
[IpakTuueckue 3ansatus (113) 0,44 16 12
JlabopaTtopHsie paboTsl (JIP) 1,78 64 48
CamocrosiTeJbHas padoTa 1,33 48 36
KoHTtakTHast camocTosTeNbHas paboTa 0,4 0,3

1,33
CamocTosiTeIbHOE U3YUCHHE Pa3JIeTI0OB JUCIIUILIMHBI 47,6 35,7
Bujg HTOroBOro KOHTpPOJIsi: 3adeT ¢ OEeHKOH

AHHOTaUus padoyeii MPOrpaMMbl IMCHUILIHHBI

«®Du3uka u pusndyeckass xumus nmojaumepon» (b1.B.7[B.01.04.02)
1 eab TUCHUNUIHHBI — U3yYEHUE OCOOCHHOCTEN MOJIEKYJISIPHON U HAJIMOJIEKYJISIPHOM CTPYKTYpbI
U COCTOSIHUA TOJMMEPOB B IIMPOKOM JMAaIa3oHe TEMIEpaTyp, OMPEeNSIONMX crenuduyeckue
CBOMCTBA IOJINMEPOB U IOJUMMEPHBIX MaTEPHUAIOB, BIUSIOLIMX HA IPOLECCHl MX NEpepaboTKu U
AKCIUTyaTali; U3y4€HNE OCHOBHBIX ITyTEH yIpaBiIeHHs CBOWCTBAMU MOJIMMEPOB U MPOLIECCAMU UX
nepepaboTKu ¢ y4ETOM (HU3UKO-XUMUYECKUX MPOIECCOB, KOTOPBIE UX COMPOBOXKIAIOT.
2 B pe3yabTaTe H3y4eHus: AUCHUILIMHBI 00y4aIOIHIiCS 10JI/KEH::
OO6nagath cIeayoUMMI KOMIIETEHIUSAMU U HHAUKATOPAMU UX JTOCTHKEHUS:
YK-1.1, YK-1.2, YK-1.3, [IK-1.1., [1K-1.3, T1K-1.3, TIK-2.1, T1K-2.2, TTK-2.3.
3Hnamo:
- arperartHsble, ()a30BbI€ U PEJaKCAMOHHbBIE COCTOSHUS IOJUMEPOB U UX B3aUMOCBSI3b C IIpOLIEcCaMu
nepepaboTKU U CBOMCTBAMH FOTOBBIX M3/IEIIUN;
- BIMAHUE (PU3MKO-XMMHYECKUX CBOWCTB Ha TOBEICHUE IMOJUMEPHBIX MAaTEpPHAJIOB B IPOIECCE
nepepaboTKU U IKCIUTyaTallHH;
- 0COOEHHOCTH TIepepabOTKH TEPMOIUIACTOB U PEAKTOIIACTOB.
- OCHOBHBIE TEOPETHUYECKUE KOHIENIINHU MepepaboTKH MOJIUMEPOB;
Ymemo:
- IPUMEHSATH MOJIy4YEeHHbIC 3HAHUA I BBIOOpA MCXOIHOTO ChIPbs AJIS MOJYYEHUS MOJIUMEPHBIX U
KOMITO3UIIMOHHBIX MaTepUaioB,
- NPUMEHATHh IMOJydeHHblEe 3HAaHUS TPH TEOPETUYECKOM aHalIM3€ MPOLECCOB IepepaboTKU
MTOJINMEPOB.
Braoems:
- METOJIaMU yIIPaBJIEHMsSI CTPYKTYPOH U CBOMCTBAMHU MOJIMMEPHBIX MATEPHAJIOB;
- METOJlaMM OTpe/ieieHUs] (PU3NKO-MEXaHUYECKHX CBOWCTB MOJIMMEPHBIX MAaT€pPHaJIOB Pa3IuYHOIO
Ha3HAYCHUS.
3 Kpartkoe copep:xkanue JMCIHIIIHHBI
Pa3nen 1. CTpykTypa noiumMeposn
1.1. CTpykTypa amop(HBIX N0JIHMMEPOB
CoBpeMeHHbIE TPEJCTaBICHUS O CTPOEHUHM M OCOOEHHOCTH HAJIMOJEKYJISIPHOU CTPYKTYpbI
nonumepoB. [lonuMmepsl aMOpgHBIE W KPUCTAJUIM3YIOIIMECS. Y CIOBHS 0Opa30BaHUS Pa3IMYHbBIX
BUJIOB HAJMOJEKYJSPHBIX CTPYKTYp, BIUSHUE XUMHYECKOIO CTPOCHHUS M BHEIIHEW Cpeabl;
BO3MO>XHOCTH MX B3aMMHOTI'O IIEPEX0/a.
HanmonekynspHbele CTpyKTyphl aMOpPQHBIX MOJIUMEPOB, MX BUABL. [Ipennocbulku U yCIOBUA
BO3HUKHOBEHUS KPUCTAIUTMYHOCTH.
1.2. CTpyKTypa KpHCTAJUINYECKHUX I0JIUMEPOB
HanmonekynspHble CTPYKTYPbl KPUCTANTHYECKUX TOJIMMEPOB: €IUHUYHBIE KPUCTAIUIBI, IEHAPHUTEI,
chepomutel u ap. Cknaguaras u cheponuTHas Kpuctaymmsamnus. OOpa3oBaHHE KPUCTALIOB C
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BBIPSIMIIEHHBIMU  1lensAMU.  Crnenuduyeckue CBOMCTBA KPHUCTANIMYECKUX 00pa3oBaHUMN B
IOJINMEpax.

CoBpeMeHHbBIE METOIBl MCCIEAOBAaHUSA CTPYKTYPbl IIOJMMEPOB — DJIEKTPOHHAs M ONTHYECKas
MHUKPOCKOIHSA, PEHTIeHOBCKUE MeToabl, MK-crnekrpockonus, nuddepeHnanbHblii TepMUIECKUN
aHanu3, 1uddepeHuanbHas CKaHUPYIoILas KaJopUMeTpusi, HEUTpoHorpadus U Ap.

Paznen 2. ®a3oBble U puznyecKue COCTOSTHUS MOJIMMEPOB

2.1. CrekJj1000pa3Hoe COCTOSIHHME MOJTUMEPOB

Crexioo0Opa3Hoe COCTOSIHME M €ro ocoOeHHOCTH. lloHsTHE O Temmeparype CTEKIOBaHUS U
TEMIIEPAType XPYIKOCTH; BIMSHUE CTPOCHHUSA LENH U MOJEKYJISIPHOM MacCchl Ha TEMIIEpaTypy
nepexoa0oB. BBIHYXIeHHas BBICOKOIACTUYHOCTh. OCOOEHHOCTH J1e(OPMALMOHHBIX CBOWCTB
IIOJIMMEPOB B CTEKJI000pa3HOM cocTOAHUU. CTPYKTYpHOE M MEXaHUYECKOe CTEeKJIoBaHue. MeToabl U
pUOOPHI TS OLICHKH TEMIIEpaTyp CTEKJIOBAHHS U XPYIKOCTH.

2.2. BbicokoO3JIacTHYECKOE COCTOSIHHME NOJIUMEPOB

BricokoanacTuyeckoe COCTOSSHHE M €ero OCOOCHHOCTH. PaBHOBECHass BBICOKOIIACTHYECKAs
nepopmanus.  KuHertuka  BbICOKORJIAcTHYECKOW — aedopManuy;  KMHETHYECKas  Teopus
BBICOKOJJIACTUYHOCTH.

[ToBeneHue noyMMEpoOB MPU 3HAKONIEPEMEHHOM HArpy>XeHHUH; YroJl caBUra (a3 u ero 3aBUCUMOCTh
OT 4acTOThl U TeMmIeparypbl. MexaHUUeCcKUil TUCTEepe3nuc, AUCCUIIATUBHbIE NnoTepu. OCHOBHbBIE
3aKOHOMEPHOCTH peJaKcaluu aedopMaliy U HarpsHKEHUs.

2.3. BsAzkoTeKky4ee COCTOSIHME MOJIIMEPOB

Bsskorekydee cocTossHME M €ro OCOOCHHOCTU. Bs3KoCTh mNOIMMEpOB, €€ 3aBUCUMOCTh OT
MOJIEKYJISIPHOM Macchl, TEMIEPATYPbI U JaBlIeHUs. AHOMAIbHOE [TOBEACHHUE PACIUIaBOB MOJIMMEPOB
u ero npupoja. IlonsTre o KpuBbIX TeueHUs. DPPeKTUBHAS BA3KOCTb, HAaMOOJIbIIas U HAaUMEHbIIast
HBIOTOHOBCKAsl BSI3KOCTH. DJIaCTMUYHBIE CBOMCTBAa PACIIaBOB U KOHIIEHTPUPOBAHHBIX pPacTBOPOB
[IOJIUMEPOB, MX MPOSBICHUS. «XUMHUECKOE» TEUYEeHHE IOJUMepoB. Metoabl W mpubopsl s
oIpesieNICHUs] TEMIIEPATyp pa3MsITrdeHus], TEKY4eCTH U IUIaBJICHUS.

Bo3MoskHOCTH nepepaboTKu aMOP(HBIX MOJIMMEPOB B pa3IMYHBIX (PU3UUECKHX COCTOSHUSX.

2.4. Kpucrajsmmyeckoe coCTOsIHHE OJTUMEPOB

OcoOeHHOCTH HPOLIECCOB KPUCTAJUIM3AllMKM  IOJMMEpOB, ypaBHeHHe ABpamu-Konmoroposa.
Bropuunas kpuctasmmzanus. 3aBHCHUMOCTb CBOWCTB ~ KPHCTQUIMYECKUX  TOJMMEPOB  OT
MOJIEKYJISIDHOM Macchl, TEMIIEpPAaTypbl, IPOJOJDKUTEIBHOCTH HAarpeBaHUs, TEPMUYECKOW U
MeXaHM4YecKol mpeapicTopun obpasua. MexaHndyeckue CBOWCTBA MOJIMMEPOB B KPUCTAJUIMUECKOM
COCTOSIHUH; MEXaHU3M 00pa3oBaHus meiku. CBs3b HAAMOIEKYISIPHONU CTPYKTYPBI CO CBOMCTBAMH.
2.5. ZKnaKkokpucTauInyecKoe COCTOsIHME NOJTUMEPOB

Kuakokpucraminyeckoe COCTOSIHUE MOJIMMEPOB U €ro 0cO0eHHOCTH. JINOTpOoniHae U TEPMOTPOIIHBIE
KK-nonmumepsl. OcoOE€HHOCTH TEPMOAMHAMMKHM KUJIKOKPHUCTAJUIMUECKOTO COCTOSIHUS. Buabl
crpykryp B JKK-monumepax. YcnoBus o0pa3oBaHHMs M BHJBI HOJMMEPOB, JUISI KOTOPBIX OHO
peanuzyercs. IlyTh mpakTM4eCKOro CnoJIb30BaHUS.

2.6. OpuenTanus NOJIMMeEpPOB

MexaHu3M OpUEHTAlUU [TOJIUMEPOB, BIUSHIE THOKOCTH LIENH, TEMIIEPATYPHhI, YCIOBUI OpUEHTAIIH.
OneHka CcTaOMJIBHOCTH OPHEHTUPOBAHHOTO COCTOSHUS Yy AaMOpP(QHBIX U KPUCTALIMYECKUX
MIOJINMEPOB. SIBJIEHNSs OpUEHTAIMH B Mpolieccax nepepadoTKH MOJIMMEPOB; OJJHOOCHAS U JIByXOCHAas
opueHTanys. BHyTpeHHHE HanpsDKEHHs B OPUEHTHPOBAHHBIX cHcTeMax. MexaHudyecKkue CBOMCTBa
OpPUEHTUPOBAHHBIX MOJIMMEPOB U MPUHIIUIIBI TOTYYEHHS BBICOKOIPOYHBIX MJIEHOK U BOJIOKOH.
Pa3nea 3. PacrBopsl nosmmmepoB. Ilinacrudpukanusa. Cmecn nonumepos

3.1. PacTBopbI OJIMMEPOB

OcHOBHBIE CBOICTBAa pacTBOPOB MOJIMMEPOB MX CXOJCTBO M OTJIMYMUA OT KOJUIOMJHBIX PACTBOPOB.
Tepmonunamuka HaOyxaHust U pacTBopeHHs. HaOyxaHue Kak METOJ OLIEHKH T'YCTOTHI CETKHU.
Konnouaneie cucteMbl Ha OCHOBE OJIMMEPOB. PacTBOpHI MOJIMMEPOB B IpoIeccax nepepaboTKH.
Pa3baBnenHble pacTBOPHI MOJUMEPOB, OCOOEHHOCTU MX TE€YEHMs. MeTo/bl ONpeNesieHns CpeaHen
MOJIEKYJISIPHOM Macchl B pacTBOpax IIOJUMMEPOB; BHJbI CPEJHUX MOJEKYJISIPHBIX Macc M HX
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COIIOCTABJICHUE, a TaKXXE METOJbl €ro HccienoBaHus. MOJEKyIsIpHO-MaccOBOE paclpe/esieHue.
JuddepennunanbHas 1 UHTETpalibHast KPUBBIE.

3.2. IlnacTuguxanus

[Mnactudukarus moauMepoB, BUIbI IIIACTUGUKAIMY. BiusHue MIacTHPUKATOPOB HA MEXAaHUYECKHE
CBOMCTBa, TeMIlepaTypbl CTEKJIOBaHMs, TeKydecTH M Xpynkoctu. [IpaBuno XKypkosa, mpaBuio
Kapruna-Manmunackoro. COBMECTUMOCTh MOJHMEpa M IUTACTU(UKATOPA, METONIBI €€ OICHKH.
Huarpammbl  coctosiHusi. OcoOeHHOCTH IIacTU(UKAIMK TMOJIMMEPOB PA3IMYHOTO CTPOCHUS;
CTPYKTypHasi 1 MOJICKYJIIpHAs TUIACTU(UKAIIHS.

[Tnactudukanuss MOIMMEPOB OJUTOMEPHBIMH W TMOJMMEPHBIMU IuTacTUuKaTopaMu. DuU3HKO-
XUMHYECKHE OCHOBHI MOA00pA MIacTU(PUKATOPOB.

3.3. Cmecu nosiumMepoB

[Monmumep-nonuMepHbIe CUCTeMBI, WX Kiaccupukamus. COBMECTUMOCTh TOJUMEPOB, €€ BUABI H
MeTo bl o1leHKH. CTpYKTypa cMeceil U ee BIusiHuE Ha cBoicTBa. CMecH Kak MHOTO(a3HbIE CHUCTEMBI,
WX KOJUIOUTHO-XUMHUYECKHUH aHau3. Pobh mepexoaHbIxX ¢0eB u (OpMUPOBAHNE CBOMCTB cCMecei 1
KOMITO3UIIMOHHBIX MaTEPUaJIOB.

Pa3nen 4. ®usnyeckne H XUMHUYECKHE MPOLECCHI PU NMepepadoTKe MOJIMMepPOB
dopMuUpOBaHUE CBOICTB TEPMOIUIACTUYHBIX IOJMMEPOB B IpolleccaX CTEKJIOBaHUS U
KPUCTAJUTU3ALIUN; POJIb HAMOJIEKYJISIPHBIX CTPYKTYp. OCTaTOUHBIE HANPSHKEHUS U UX TIPOSIBICHUE.
MeTob1 perynupoBaHus CTPYKTYpPbI M CBOMCTB B IIpolleccax nepepadoTKu TEPMOILIACTOB.
CTpyKTypHpOBaHHE KayYyKOB M OTBEpXKACHUE OIUTOMEpPOB. OTBEPKIAIOIINE U BYJIKAHU3YIOIIHE
cucrembl. Ctaauu mpolecca OTBepkaeHUs. [IpocTpaHCTBEHHass ceTka M METOJABI €€ OICHKH.
PenakcanmoHHbBIE CBOWCTBA CTPYKTYPUPOBAaHHBIX cucTeM. OCTaTOYHBIC HAINPSHKCHHUS M MYTH HUX
CHIDKEHHUS. MeTOIbl peryIMpOBaHUs CBOMCTB CIIUTHIX MOJUMEPOB B IIpoIeccax nepepaboTKu.
PaguanuonHoe ciimBaHue MOJIMMEPOB Pa3IMYHOTO CTPOSHHS, €0 MPEUMYIIIECTBA U HEJOCTATKHU.

4, O0beM y4eOHOH JUCIHIIMHBI

O0beM TMCUMILTHHBI
Bup y4eOHoii padoThI Axax, | Actp.
3E
4. 4.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 3 108 81
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHITHSI: 1,33 48 36
6 mom uucie 8 hopme npaKmuuecKoli n0020moeKu 0,22 8 6
Jlexumu 0,89 32 24
[IpakTuueckue 3ansatus (I113) 0,44 16 12
8 MOM Uuciie 8 hopme NPaKkmuieckou no020moeKu 0,22 8 6
JlaGoparopubie paboTs! (JIP) - - -
CamocrosiTesibHas padora 0,67 24 18
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCITUILIMHBI 0,67 24 18
JIK3aMeH 1 36 27
KonTakTHas paboTa — MpOMeXyTOYHAS aTTECTAIHS 1 0,4 0,3
[ToaroToBKAa K 9K3aMeHY 35,6 26,7
Buja nTOroBOro KOHTpoOJIs: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHIIMHBI
«TexHoJiorusi 1 000pya0Banue npou3ssoacTaa noaumepon» (b1.B./1B.01.04.03)

1. Hea» paumcuumiauHbl — GopMHpOBaHHE Yy oOOydamomuxcs 3HaHUH 00 OCOOEHHOCTAX
TEXHOJIOTUYECKHX IMPOLIECCOB MepepaboTKU IIacTMacC B U3JIENHSI, O TEXHOJOTMYECKUX OTJIMYHSIX
nepepadOTKU PA3IMYHbIX BUIOB MOJIUMEPHBIX MaTepHasoB.

2. B pe3ysibTare u3y4yeHHus TUCHHUIIUHBI 00yYAIOIUIICS T0JIKeH:

Obnanath caeyrOMUMH KOMIETCHIMAMHI U UHAUKATOPAMU UX JOCTHKEHHS:
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[1K-2.1, T1K-2.2, TIK-2.3.

3nams:

- OCHOBHBIE TEXHOJOIMYECKHE CBOWCTBA IOJUMEPHBIX MaTEpUAIIOB; OCHOBHBbIE OCOOEHHOCTHU
peanu3alyy U MPOBEICHHS MTPOIECCOB MX MEePePaOdOTKU B U3IEIIHS.

Ymemo:

- TPOBOJMTH OICHKY OCHOBHBIX TEXHOJOTHUYECKMX CBOWCTB IOJMMEPOB; BBIOMpPATh METOJ] HX
nepepabOTKM B KOHKPETHOE M3JeiMe C 33JaHHbIM KOMIUIEKCOM CBOMCTB; moaOUpaTh
TEXHOJIOTUYECKHE YCIOBUS MPOBEICHUS MPoLecca NepepadOTKH.

Braoemy:

- O0IIMMH TPUHIUIIAMU BbIOOpAa KOHKPETHOTO METOJA JUIs MOJIyYEHHUS U3JCTUil U3 MOJMMEPHBIX
MaTepHaJioB B 3aBUCMOCTH OT YCJIOBUI MX IKCIUIyaTallMH; METOJAMH KOHTPOJISI TEXHOJOTMUECKUX
MPOIIECCOB TMOJIYYEHUS 3TUX W3JENUN; TPUHIMIIAMU COCTABICHHS allapaTypHO-TEXHOIOTHUECKUX
CX€M MX IPOU3BOJICTBA.

3. Kpatkoe cogep:kanue AU CUHIIUHBI

Paznen 1. AHanu3 COBpPEMEHHBIX TEXHOJOIMUECKHX IPOLECCOB IepepaloTKH IL1acTMace.
[TepepaboTka maacTMacc B BI3KO-TEKY4eM COCTOSHUU. DKCILTyaTallMOHHbBIE CBOMCTBA MJIACTUYECKIX
macc. [lnacTuueckue Macchl Kak MHOTOKOMIIOHEHTHBIE CUCTEMBI.

[TomumepHBIE KOMIIOHEHTHI KOMITO3MIMKA. [IpuHIMIIBI BHIOOpa MOJUMEPOB ISl M3TOTOBJICHUS
mzgenuil. Okerpys3us. OCHOBBI TeXHOJIOIMYecKoro mpornecca. KadecTBeHHBIN aHaiu3 paboThI
SKCTpynepa. THIMOBbIE TEXHOJOTMYECKHE JKCTPY3HOHHBIE JuHWU. Kamanaposanwe. Jluthe mon
nasneHueM. JIutbe noza gaBneHueM repmoruiactoB. OcHoBbI MeTo1a. DOPMHUPOBAHUE AHU3OTPOITHON
CTPYKTYPHI B JIUTHEBBIX M3ACTHX. JIUThe 0/ NaBieHneM peakToracToB. [IpeccoBanue.

Paznen 2. TexHosnornuyeckue npoueccs nepepaboTKH MIacTMacC B BHICOKOAJIACTUYECKOM U TBEPIOM
(cTexk000pa3sHOM MW KpHUCTAUIMYECKOM) coctosiHuH. [lepepabotka ¢ToporuiactoB. MeToabl
nepepadoTKu JMCTOBBIX MaTepHaoB BakyymdopmoBanue. [THeBMOopMOBaHue.
KomOunupoBannbie Metonsl. llepepaboTka muracTMacc, HAaXOIMIIMXCS B TBEPIOM COCTOSIHHH.
Mertoabl nepepa®oTku propomactoB. BeriomorarenbHble METOABI IEPEPaAOOTKH IJIaCTMAcCC.

4. O0beM yueOHO# TUCHUIJINHBI

O0BbeM THCHHUILINHBI
Buj yueoHoii padoThl Axax, | Acrp.
3E
q, q,

Oo61asi TPYA0eMKOCTh TUCIHILIHHBI 4 144 108
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 2,67 96 72
Jlexumu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlaboparopHbie paboTs (JIP) 1,33 48 36
CamocrosiTeJibHas pa6oTa 1,33 48 36
KoHnTakTHas camocTosiTenbHas paboTa 0,4 0,3

1,33
CamocTosiTeIbHOE M3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 47,6 35,7
Buja HTOroBOro KOHTPOJIS: 3auer ¢ OEHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«TexHos10rHs1 U 000OPY/AOBaHKE MPOILECCOB NMepepadoTku nmojumepon» (51.B./[B.01.04.04)

1 eap maucoumiaumabl — QopMupoBanue y oOy4aromuxcs 3HAaHUM 00 OCOOEHHOCTSAX
TEXHOJIOTUYECKOTO M  amMapaTypHOro oOQOpPMIIEHUS COBPEMEHHBIX IIPOLECCOB NepepadOTKU
MOJIUMEPOB, B3aUMOCBSA3M  CBOMCTB TMOJMMEPOB C KOHCTPYKIMEH TmepepabaThIBalONIETo
000pyZ0BaHUS U TEXHOJIOTMUECKUMHU ITapaMeTpaMH IIPOLECCOB epepabOTKH NOIUMEPOB, O0yUEHHE
VH)XEHEPHOMY MBIIUICHHIO U UCII0JIb30BAaHUIO 3HAHUHN B IIPAKTUYECKOM ACSATEIBHOCTH.

2 B pe3yabTare H3y4eHus THCHUTIIMHBI 00yYAIOMIMIiCS 10IKEH:

Ob6nanath caenyromUMI KOMIIETEHIUAMHI U UHAUKATOPAMH UX JJOCTHXKEHUS:
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[1K-2.1, T1K-2.2, [IK-2.3.

3nams:

- TEXHOJIOTMYECKHE OCHOBBI OpPTraHU3allMM COBPEMEHHBIX IPOILIECCOB NMPOU3BOJACTBA H3ICIUN M3
IJ1aCTMAcC;

- COBpeMeHHbIe TpeOOBaHUs K annapaTypHOMy 0(OPMIICHHIO OCHOBHBIX MPOIIECCOB MTPOU3BOJICTBA
U3J1eJIMI U3 IIACTMAcCC.

Ymemo:

- COCTaBJIAThb M AHAJIM3UPOBATH COBPCMCHHBIC TCXHOJIOTHUYCCKHUEC CXCMbl OCHOBHBLIX IIPOLIECCOB
nepepaboTKU IJIacTMacC, YMEThb MX ONTHUMH3UPOBATh W HAIOJHATH MEPEJOBHIM COBPEMEHHBIM
o0opymoBaHUEM.

- BBIOMpaTh 000pyA0BaHKE AJI1 KOHKPETHBIX TEXHOJIOTUYECKUX MPOLIECCOB C YUYETOM 0COOEHHOCTEMN
XUMHNYCCKUX U (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOMCTB MOJIMMCPHBIX MaTCpUaJIOB.

- OpraHu30BaTh YIPaBIECHUE TEXHOJOTUUECKIMHU MIPOLIECCaMU MPOU3BOACTBA U3JICIHM U3 TIIACTMACC
C MaKCUMAJIbHOM CTETIEHBIO A(PPEKTHBHOCTH.

Braoemy:

- COBPCMCHHBIMU IIPCACTABJIICHHUAMHU O IICPCAOBBIX TCXHOJOIMAX H OGOpy[[OBaHI/II/I IIponecCoB
MIPOM3BOJICTBA U3EIUN U3 TOJTUMEPHBIX MaTEPHUATIOB.

3 Kpartkoe coep:kanue JMCHHUIIIHHBI

Pazgen 1. AHamn3 cOBpeMEeHHBIX TEXHOJIOTHYeCKUX MPOLECCOB NMepPepadoTKH MJIACTMACC.

1.1. Knaccndukanus npoueccos nepepadoTky mjiacrmacc.

Beenenue. Kpatkoe copepxanue auciuruinHbl. COBpEMEHHOE COCTOSHHUE MPOMBIIUIEHHOCTH
nepepadoOTKH IUIACTMACC M TEPCHEKTHBBI ee paszButus. Beibop Merona mnepepaboTku B
3aBHCHMOCTH OT CBOMCTB MaTepuaia, Ha3Hau€HUs W3JEIHs, er0 KOHPUTypaluud U TUPAKHOCTH.
OOmast cxema OpraHu3alMd MPOIECCOB IMPOW3BOACTBA HM3AeHHMi W3 TuactMacc. OCHOBHBIE U
BCIIOMOTaTeNbHbIE CTAANK IIpoIecca.

1.2. TexHoornyeckmne CBOMCTBA TePMOILUIACTHYHBIX M TEPMOPEAKTUBHBIX MOJIUMEPOB.
[TepepaboTka B BI3KOTEKY4€M, BHICOKOITIACTUUECKOM, CTEKIO00pa3HOM cOCTOSIHUSIX. OcoOeHHOCTH
Hepepa60TK1/1 TCPMOINTACTUYHBIX U TCPMOPCAKTUBHBIX MAaTCPHUAJIOB.

Pa3nes 2. BcnomorartesbHble IPOLECCHI M UX POJIb B TEXHOJIOTHH COBPEMEHHOI0 MPOU3BOJACTBA
nepepadoTKHu MOJMMEpPOB.

2.1. OueHka TeXHOJOTHYeCKHMil CBOICTB IOJMMEpPHOr0 MaTepuaja M BbIOOpP YC/IOBHIi
¢popmoBanus.

2.2. AlmapatypHoe U TeXHOJI0TH4ecKoe 0(hpopmMiieHre BCIIOMOIaTeJILHBIX IPOLECCOB U HX POJIb
B TEXHOJIOTMH COBPEMEHHOTI0 IPOU3BOACTBA NepepadoTKH MJIACTMACC.

TexHomOrMueckue mporeccsl u 000pyA0BaHHUE A U3MEIbUYEHUS U KIacCU(PUKAIMUA TOIMMEPHOTO
ChIpbs. TeXHONIOrHYeCKre MPOIECChl U 000PYIOBAHUE JIJIsl PEBAPUTEIHLHON TETIOBONH 00padOoTKU
MOJIUMEPHOTO  ChIpbs. TeXHOJOrMuecKkue MpoLecchl U 000pyAOBaHHUE Ul TPAHCHOPTUPOBKH U
JIO3UPOBAHUS CHIITYYErO MOJIMMEPHOTO ChIphS. TEXHOIOrMUecKHue Mpoluecchl U 000py10BaHUE AJIs
CMEILEHNUS OJMMEPHBIX MaTEPHAIIOB.

Paznen 3. TexHoJsioruyeckoe M anmaparypHoe od¢gopMieHHe IPOIECCOB IPOU3BOJACTBA
NpoHILHBIX U3AeJHI U MOJYNPOAYKTOB M3 IJIACTMACC.

3.1. Ikcrpy3us. CynmHocTh npouecca.

['mapoauHamuueckas TEOpUs YEPBAYHON IKCTPY3UU. 30HUPOBAaHUE YepBsiKa. Buasl notokos. CBs3b
MIPOU3BOJIUTENILHOCTH SKCTPY/IEpa C T€OMETpUEH UepBsiKa, TOJIOBKH U [IEPEMEHHBIMH IMapaMeTpaMu
pEXHUMA IKCTPY3HH.

3.2. CoBpeMeHHO€ IKCTPY3MOHHOE 000pY/I0BAHHUE.

Haznauenue u oGmactu npumenenus. Knaccugukamus. Koncrpykuus skcrpynepa. B3anmocsszb
KOHCTPYKLHHU BKCTpyJAepa CO CBONCTBaMHU IepepadaThiBa€MbIX MOJIUMEPOB. JIByxXuepBsUHBIE
OKCTPYJEpbl, O0JAaCTH NPUMEHEHHUS, OCOOCHHOCTHM KOHCTPYKUIMH. YepBsiuHbIE CMECHTEIH-
ITAaCTUKATOPBI HEIPECPBIBHOI'O }IeﬁCTBI/IH.

3.3. DKCTpPy3MOHHbIC arperatbl M TEXHOJOIMs NPOLECCOB IPOM3BOACTBA MNPOQUIBHO-
MMOIroOHaKHbIX H3IICJII/[I7[ U3 MOJUMEPHBIX MAaTECPHUAJIOB.
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AmnmnaparypHoe odopMieHHEe U 0COOEHHOCTH TEXHOJIOTMHA COBPEMEHHBIX MPOIIECCOB MPOU3BOICTBA
MOJUMEPHBIX  IUIEHOK  (IPOM3BOJICTBO PYKABHBIX, IUIOCKMX IUICHOK, OPHEHTUPOBAHHBIX,
MHOTOCJIOMHBIX IJICHOK). AmIaparypHoe oopmiileHHe U 0COOCHHOCTH TEXHOJOTHUU COBPEMEHHBIX
MPOIIECCOB MPOM3BOJACTBA JIUCTOB M3 IOJMMEPOB. AmnmapaTypHoe O(QOpMIICHHE U OCOOCHHOCTH
TEXHOJIOTUU COBPEMEHHBIX MPOLIECCOB MPOU3BOACTBA TPYO U3 MOJIMMEPOB.

3.4. KananapoBanue. OcHOBHbIE NPOLIECCHI, MPOUCXOASIIE NPH KAJTAHIPOBAHUM.
[TpousBoauTenbHOCTh mporecca. PacropHoe ycunme mexay Bankamu. CrocoObl KOMIEHCALUU
nporubda BosikoB. @opmoBanue Ha kKamaHape. Kamanaposseiii a¢dext. TexHomorus mpou3BoacTBa
JIUCTOBBIX U TUICHOYHBIX U3JICTHH.

Paznen 4. Texnosormdyeckoe W annmaparypHoe odgopmiieHHe COBPeMEHHBIX IPOLEecCOB
NPOU3BOJCTBA U3/1eJIMi U3 TEPMONJIACTUYHBIX [10JIMEPOB.

4.1. JInThe moa JaBJIEHHEM.

Cymnocts nporecca. Llukn ¢opmoBanus. OcHOBHBIE omnepanuy. TeXHOJIOTHYECKUEe MapaMeTpbl
nporeccel. Bpibop TemmeparypHoro pexxuma. V3MmeHeHue naBieHHs B pOpME BO BpeMsl IHKIIA.
B3aumocBsi3p TemmepaTyphl, JAaBlieHHs U o0bema OTIuMBKH.  Paboyas nuarpamMma IHKIIA.
Omnpenenenre ONTHMAJIbHBIX YCIOBHH (opmoBanus. OxnaxaeHue (HOpMbl, BIUSHHE CKOPOCTH
OXJIAKJCHUS Ha CTPYKTYpy HoiuMmepa B u3aenuu. Bpems nukia. OcTarouHble HANpsSOKEHHUS B
U3JIENUSAX TPHU JUTHE, PUYMHBI BO3HUKHOBEHUS M BO3MOXKHOCTH MX ycTpaHeHHs. OcoOeHHOCTH
TUTHSL aMOP(HBIX M KPUCTALTU3YIOIINXCS TOJIMMEPOB.

AnmnaparypHoe opopMIIEHHE NPOLIECCOB JUThS MOJ1 JaBJICHUEM U3/euil u3 actmacc. Haznauenue,
o0acTy MpUMEHEeHHUs], KacCU(PUKALIUA U MPUHIUITHATIHHAS CXeMa JIUThEeBbIX MalluH. CBA3b MEXTY
CBOMCTBaMM IniepepabaThIBa€MbIX MaTEpPUAJIOB U KOHCTPYKIMEH JuTheBbIX MamuH. O030p
KOHCTPYKIUH JIUTHEBBIX MAIIIHH.

4.2. TexHoJiorn4uecKoe v anmnaparypHoe ogopmiienue npoueccoB GopMoOBaHUs MOJIbIX H3AeTHI
U3 IJIacTMacc MeTo0M pa3ayBa.

CymaocTs niporiecca. OcHoBHBIC onepanuu. KoHncTpykims Gpopmyronux royioBok. Kinaccudukarus
o0opynoBaHusi. DKCTPY3MOHHO-BbINYyBHBIE arperaThl (OBA). OOopynoBanue i MHKEKIIMOHHO-
BBILyBHOTO (JOPMOBAHHUSI.

4.3. TexHos10ru4ecKoe U anmaparypHoe opopmjieHHe NMPoueccoB (POPMOBAHMSA H3ACJIUH U3
JINCTOBBIX TEPMOILJIACTOB.

CymHocTs mporecca 1 obnactu npuMeHeHus. Mcnonbs3dyemble matepuaibl. OCHOBHBIE — CTaJuu
nporuecca. TeXHOJOrH4ecKHe apaMeTpsl U UX BIUSHUE Ha KauecTBO u3aenuil. CTeneHb BBITSKKU U
«(hopMoycToHUNBOCTbY u3aeani. CriocoObl hopMoBaHUS.

AmnmnaparypHoe o¢opMiIeHHe MpoleccoB (OpPMOBaHUS M3AEIUN W3 JHMCTOBBIX TEPMOILIACTOB.
Ha3znauenwue, knaccugukaius, OCHOBHbIE BHJIbI (hOpMYIOLIET0 000py10BaHHsl. MHOTOMO3UIIMOHHBIE
BaKyyM-(QOopMOBOYHbIE MalIMHbI. CHelaTn3upOBaHHbIE arperaThl g TepMO()OPMOBaHUS.

4.4. CnenuaJjbHbie MeTOAbI (POPMOBAHUSA M3/1ETHI U3 TEPMOILIACTOB.

PoranmonHoe, neHTpoOexxHOE (popMOBaHHE, CIEKaHME U Jp. TEeXHOJIOrMYecKHe OCOOEHHOCTH
IIPOLIECCOB, NTepepadaThIBaeMble MaTE€pUabl.

Paznen 5. TexHosormueckoe u annaparypHoe odgopmiieHHe COBPeMEHHBIX IPOLEeCcCOB
NPOM3BOJACTBA U3/1eJINI U3 TEPMOPEAKTHBHBIX MOJHMEPOB.

5.1 llpeccoBanue. CymHocTh nmpoiuecca.

OCHOBHBIE TEXHOJIOIMYECKHE CBOWCTBA MTPECC-MATEPHUAIOB M UX BIMSHUE Ha ITapaMeTpsl Ipoliecca U
kKauecTBO (opmyembix u3nenuil. Ilpomeccsl, mnpoucxonsmme npu npeccoBaHuu. CrocoObl
npeccoBanus. [loaroroBka npecc-mMaTepuagoB: TabJIETUPOBAHUE, TPEIBAPUTEIBHBINA OJOTPEB.
Kommpeccuonnoe (mpsimoe) mpeccoBanue. Cramum mipormecca. [lukim ¢dopMmoBaHus, PEXUMBI
npeccoBaHusi. BiusHue OCHOBHBIX ()aKTOPOB Ha MpoOIlecC MpeccoBaHUs. BiusHue temmnepaTypbl
IIpECCOBaHUsl HAa BpeMs 3amojHeHHs (OpMblI IMpecc-MaTeprualioM U Ha KayecTBO U3JIENHS.
[IpeumymiecTBa U HEJOCTATKH METO/IA.

JluteeBoe mpeccoBanue. OCOOEHHOCTH JIMTHEBOTO TMPECCOBAHMS M 00JIACTh MpUMEHEHHs. Bribop
TEXHOJIOTUYECKUX MapaMeTPOB JIUTHEBOTO IIPECCOBAHMS: TEMIIEpPAaTyphl, JABJICHUS, BPEMEHHU
oTBepkeHus. Mcnonp30BaHue OTXOJ0B peaKTOIIACTOB.
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['unpaBnuyeckuil mpecc: kiaccu(UKalus, OCHOBHBbIE 3JEMEHTbl KOHCTpYKUMH. CrenuanbHbIe
npeccel. MHTeHcHupukamus mporecca. Vcnons3oBaHUE POTOPHOTO MPECCOBAHUS, POTOPHBIX U
aBTOMATHU3HPOBAHHBIX JINHUH.

5.2. JIuTbé moja 1aBjieHHEM TePMOPEAKTUBHBIX MOJIMMEPOB.

Cymnocts nporecca. Ctaauu npouecca. OcoOeHHOCTH TeXHOIOTHH. OCOOEHHOCTH KOHCTPYKIIUU
JTUTHEBOTO 000PYAOBaHUS JIsl JOPMOBAHUS TEPMOPEAKTUBHBIX TTOJTMMEPOB.

Pasgen 6. TexHosiormyeckoe u anmaparypHoe odgopmiieHHMe COBPEeMEHHBIX IPoIeccoB
coeIMHEHUs U3/1eJINil U3 MOJIUMEPOB.

6.1. CBapka: cnoco0Obl, NpUMeHEeHHe, annapaTypHoe opopMieHue.

6.2. CrieuBanue. TeopeTuueckue npeacraBjieHnsi 0 CKJIEMBAHUU IJIACTMACC.

Texnonorus cknenBanus. [loAroToBuTeIbHBIE U OCHOBHBIE ONIEpaIK P ckiienBaHuU. CKIIeHBaHUE
TepmoracToB. CKIIENBaHNE PEAKTOILIACTOB.

Pa3zgea 7. Po6oTOTeXHMKA M MAHUIIYJIATOPHI B IPOMBIILJIEHHOCTH NepepadoTKM IIacTMace.
7.1. O01ue npeacTaBjeHUus1 0 KOHCTPYKIMHU MPOMbIILIEHHBIX POOOTOB.

Hasnauenne. O6aactu npumeneHus. Knaccuduxarusi.

7.2. PoJib pOOOTOTEXHUKH B ONTHMH3ALMHU TEXHOJIOTHYECKUX MPOLIECCOB.

[ToBbIilIeHHE TPOU3BOAUTEIHLHOCTH MPOU3BOICTB MEPEPAOOTKH MOJIUMEPOB.

Pa3nesa 8. JkoJiornyeckue TpeGoBaHusI K COBPEMEHHBIM NpoleccaM nepepadoTKku MoJuMepoB
U HX annapaTtypHomy o(opmMmieHHIo.

8.1. 3amuTa oxpyxkarwiuel cpeabl Npu nNepepadoTkKe MOJMMEPOB.

3amuTa atMocdepbl OT BpeIHbIX BEIOPOCOB. OUncTKa BO3yXa OT MBLUIM U Fa3000pa3HbIX IPUMECEH.
3aiuTa BOJJOEMOB OT BPEAHBIX MpuMeceil. Y Tunusanus 1 00e3BpeKuBaHuEe OTXO/I0B.

8.2. [Ipo0JieMbI MepepadoOTKH BTOPHUYHBIX NOJUMEPOB.

4. O0beM yueOHOo# TUCHUNJINHBI

O0beM TUCUMILTHHBI
Bunel yue6HoI paboTh 3E Al‘c{an, Actp.u.
O0masi Tpy10eMKOCTh JUCHHMILUIMHBI 110 Y4eOHOMY IJIAHY 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHITHS: 2,22 80 60
6 mom uucie 6 hopme nPAKmMuU4eCKoll nOO20MOGKU
Jlextuu (JIek) 0,89 32 24
IMpakTrueckue 3ansatus (113) 0,44 16 12
8 MOM HUCe 8 popme NPAKMu4ecKol no020mMoKU
Jlaboparopubie 3ausaTus (J1ao) 0,89 32 24
8 MOM yUCe 8 popme NPAKMu4ecKol no020mMoKU
CamocrositesibHas padora (CP): 0,78 28 21
CaMoCTOsATENbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 0,78 28 21
IK3aMeH 1 36 27
KoHTakTHas paboTa — IPOMEXYTOUHAsl aTTeCTallUs 1 0,4 0,3
[ToaroToBKa K 3K3aMeHY 35,6 26,7
Bua koHTpOJIA: 3K3aMeH

Tpek S - XumMu4yeckasi TEXHOJIOIHS MJIACTMACC
AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«O0opynoBaHNe U OCHOBBI IPOEKTUPOBAHUSA MPOU3BOICTB MOJUMEPOB»
(h1.B./1B.01.04.1B.01.01)

1. Heap qucoumInHbI — GOPMUPOBAHKE Yy O0yUAIOIIUXCSI 3HAHUI 00 0COOEHHOCTSAX COBPEMEHHOTO
anmnapaTypHOro opopmIIeHHUs IPOLIECCOB MePepadOTKU MOJIMMEPOB, B3aUMOCBSI3H CBOWCTB MOJIMMeEpa
C KOHCTpYKIMeWH mepepabaThiBaloOero OOOpYAOBAaHMS U OCHOBAX  TEXHOJOIMYECKOTO
MIPOEKTUPOBAHMSI IPOU3BOJICTB NIEpepabOTKH IIacTMacc.
2. B pe3ysbTare H3y4yeHHs AUCHMIIIUHBI 00yYAIOLIUIICS T0JIKeH:
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O6nagath cneayoUMMI KOMIETEHIUAMU U MHAUKATOPAMU UX IOCTHXKEHUS:

[K-4.2.

3namo:

- TEXHOJIOTMYECKHME OCHOBBI OpPraHU3allMd OCHOBHBIX IIPOILIECCOB IPOM3BOJCTBA U3JEIUN U3
MOJINMEPOB;

- COBpEMeHHbBIC TPeOOBaHUS K anmaparypHoMy 0(OPMIICHHIO OCHOBHBIX MPOIIECCOB MTPOU3BOJICTBA
W3JIeHUH U3 TIOJIMMEPOB;

- KOHCTPYKIIUIO COBPEMEHHOT'O TEXHOJIOTMYECKOTO 000pYyIOBaHUS 715l IepepaboTKU MOJIUMEPOB;

- OCHOBBI IPOEKTUPOBAHHUS 0A30BBIX MPOIIECCOB MIPOMU3BOCTBA U3CIUI U3 TIOJTUMEPOB.

Ymemn:

- COCTaBIISITh M AHAJIM3UPOBATH TEXHOJOTUYECKHE CXEMbl OCHOBHBIX IPOILIECCOB IMEpepadOTKU
IJIACTMACC, YMETh UX ONTUMHU3UPOBAThH U HAIIOJHATH MEPEIOBBIM COBPEMEHHBIM 000pPYI0BAHHEM

- BBIOMpaTh 000pyA0BaHUE AJI1 KOHKPETHBIX TEXHOJIOTUYECKUX MPOLIECCOB C YUYETOM 0COOEHHOCTEH
XUMHUYECKHUX ¥ (PU3UKO-XUMUIECKUX CBOHCTB MOJMMEPHBIX MaTEPHUAIOB

Braoems:

- COBPEMEHHBIMH TMPEICTABICHUSIMH O IEPEIOBBIX TEXHOJOTHUSAX M OOOpPYIOBAHUHU IPOIIECCOB
MIPOM3BOJICTBA U3JEIIUN U3 MOJMMEPHBIX MaTEPHAJIOB;

- O0mMMH TPUHIMIIAMHA ONTHMHU3AIMU anmnapaTtypHoro o(GopmIIeHHsS COBPEMEHHBIX IPOIECCOB
nepepaboTKU MOJIMMEPOB;

- OCHOBaMH IMPOCKTUPOBAHUSI COBPEMEHHBIX TEXHOJOTUUECKHUX IMPOIIECCOB MPOU3BOJICTBA U3ACINN
U3 MOJINMEPOB.

3. KpaTkoe conep:kaHue TUCHUTIITHHBI

Paznen 1. BcnomorarenbHble MPOIECCH], X ammaparypHoe OoGOpMIICHHE W POJib B TEXHOJIOTHH
COBPEMEHHOTO MPOU3BOJICTBA NEPEPAOOTKU MOJIUMEPOB. TpaHCTIOPTHOE 000PYI0BAHUE U €TO POJIb B
OpraHu3aliy TEXHOJIOTMYECKHUX MPOIECCOB MepepaboTku moauMepos. Jlosupyroliee 000pyaoBaHue
U ero (QyHKIMOHAJIbHAS pOJIb B OpraHU3allid TEXHOJIOTUYCCKUX IPOIECCOB TepepadbOTKu
nonuMepoB. Jlucneprupyroiiee 0O0OpPYJOBaHHE W €r0 MECTO B TEXHOJOTMYECKHX IIpoIeccax
nepepaboTku monmumepoB. CMecuTellbHOe 000pyIOBaHUE, €r0 KOHCTPYKIUS W HCIOJIB30BAHHUEC B
npoleccax nepepadboTku monuMepo. OO00pyI0BaHKE ISl IPEABAPUTEIHHOMN CYIIKU TOJTUMEPOB.
Pazmen 2. CoBpeMeHHOE OJKCTPY3MOHHOE OOOpymoBaHWE Uil TIepepabOTKH  MOJIMMEPOB.
KoHcTpykinsa 0OJHOIIHEKOBOTO AKCTpyiepa U €€ CBsI3b CO CBOWCTBAMM NOJUMEpPOB. KoHCTpyKums
JBYXIITHEKOBOTO DJKCTpyJepa M OO0JacTH €ro MpUMEHEHHUs. becIIHEeKOBbIE U CHeluaIbHbIC
AKCTPYAEPbl: 0COOEHHOCTH KOHCTPYKIIMU U 00IaCTH TPUMEHEHUSI.

Paznen 3. OGopynoBanue COBpEMEHHBIX TEXHOJIOTHUSCKHUX JIMHHUN JIJISI TIPOU3BOCTBA MPOPUITBHBIX
W3JIEIHI ¥ TOYTIPOIYKTOB U3 TOTUMEPHBIX MaTepuanoB. O0opynoBaHue sl IPOU3BOJICTBA TNIEHOK
3 nonuMepoB OOopynoBaHUE ISl NMPOM3BOJACTBA JHUCTOB U3 IutactMacc OOopynoBaHue Uis
nmpou3BoJicTBa Tpyd W mpoduneit u3 mmactmacc. OOopynoBaHuE A HATOXKEHHS KaOembHOM
m3oisud  Ha TpoBoja. OOOpynoBaHME W TEXHOJOTHHM [UJIi TPAHYJIMPOBAHUS TOJTHUMEPHBIX
MaTepHuanoB.

Paznen 4. AnmaparypHoe odopmiieHHE€ METOJOB JIMThS MOJUMEPOB IO JaBieHUEM. Tumosas
KOHCTPYKIMSI JUTHEBOM MAaIIMHBI JUIS TMEepepadOTKU TOIUMEPOB U €€ CBs3b CO CBOMCTBaAMU
nepepadarbiBaeMbIX MaTepuasioB. KoHCTpyKIMs crienuaibHOrO 00OpYyIOBaHMS i MepepabOTKU
MOJIMMEPOB METOJaMU JHUThs moj aaBineHueM (Oeckononusie TITA, anekrpuueckue TIIA, PITA,
MHorono3uoHHsie TIIA)

Pazmen 5. OGopymoBanue s (GopMOBaHHS U3 TOIUMEPOB MONBIX wu3aenuil. KoHcTpykuwus
IKCTPY3MOHHO-BBIIYBHBIX arperatoB. OCOOEHHOCTH KOHCTPYKIIMH COBpeMEHHBIX DBA mis pemenust
ueneBbix 3a1a4 (OBA ¢ nmporpaMMHBIM peryjaupoOBaHUEM TOJILIMHBI CTEHKH 3aroToBku; DBA mns
MIPOM3BOICTBA U3JIETUI OOIBIIIOr0 00BEMA; MHOTOMIO3UIIMOHHBIE DBA)

Paznen 6. BankoBoe obGopymoBaHue isi mepepabOTKH MOIMMEPHBIX MartepuanoB. KoHcTpykuus
BasblloB. KOHCTpyKIMS KajdaHAPOB M KAJTAHAPOBBIC JIMHUHM I TEepepabOTKH TOJIUMEPHBIX
MaTepHuanoB.
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Paznen 7. AnmapatypHoe 0GOpMIICHHE COBPEMEHHBIX IPOIIECCOB TMPOM3BOJACTBA H3NCTUN U3
TEPMOPEAKTUBHBIX MOJUMEPOB. KOHCTpYKIMS THAPABIMYECKOTO IMpecca A TePMOPEAKTUBHBIX
MOJIMMEPHBIX ~ MarepuanoB.  KOHCTpyKLHS  CHEIMAIBHOIO  MPECCOBOrO  00OpYyHOBaHUS
(mosryaBTOMaTUYECKUE IIpecca, MHOTOMO3UIMOHHOE IPECCOBOE OOOpYIOBAaHHME, JTAXHBIE U
JICHTOYHbIE TIpecca, MPOUIbHbIE Mpecca JIJIsl TEPMOPEAKTUBHBIX MTOJIMMEPHBIX MATEPHAIIOB).
Paznen 8. O6opynoBanue i TepMODOPMOBAHUS U3CIUN U3 JTUCTOBBIX TIOJTUMEPHBIX MAaTEPUAJIOB.
MeTtoabl opMOBaHUS U3AEIUNA U3 JTUCTOBBIX U IJIEHOYHBIX MOJIMMEPHBIX MaTepUaoOB, 00JACTH UX
MPUMEHEHHUS W KOHCTPYKTHBHOE odopmieHue. KoHcTpykius obopyaoBanus aisi (HOpMOBaHUS
U3JIeIUH U3 TUCTOBBIX U IUIEHOYHBIX MMOJIMMEPHBIX MaTepHAIIOB

Paznen 9. AnmapatypHoe odopMIIeHHE COBPEMEHHBIX MIPOIECCOB CBAPKU U3IEIHA U3 MTOJIMMEPOB.
Paznen 10. OcHOBbI HpPOEKTUPOBAHMS MPOU3BOJACTB IEPEPadOTKH MOJUMEPHBIX MaTepUasoB.
Arnmaparypaoe oopmIIeHHE TEXHOJOTHIECKIX CXEM COBPEMEHHBIX MPOU3BOACTB IO MepepadoTKe
nonuMepoB.  [Ipon3BoicTBeHHbIE MOIIHOCTH. MeToabsl pacdyéra KOJIMYECTBA OCHOBHOI'O
TEXHOJIOTUYECKOT0 00OpYyIOBaHUSI HEOOXOAUMOTO ISl pealiu3allui 3aJaHHON MPOU3BOJICTBEHHOM
MOIIIHOCTH MepepadoTku moiaumepoB. HopMmupoBaHue pacxona MOMMMEPHBIX MaTepUasoB.
OCHOBHBIE CTPOUTEIbHBIE M KOMIIOHOBOYHBIE PEIICHUS MPOU3BOJICTB MEepepabOTKH ILIacTMacC.
YKpylHEHHbIE METOIbl pacyéra IUIOmaZel HEOOXOMUMBIX Ui pa3MELIEHUs IPOU3BOJICTB
nepepaboTku monmuMepoB. CaHUTApHBIE M JKOJIOTHMYECKHE TpPeOOBaHUS K IPOHM3BOJCTBAM
nepepaboTKH MOJIMMEPOB.

4. O0beM yueOHO# TUCHUIJINHBI

O0BbeM THCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q. 9.

O01mast TpyA0eMKOCTh M CHUILITHHbBI 3 108 81
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 1,33 48 36
Jlexuuu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlaGopaTopHsie paboTsl (JIP) - - -
CamocrosiTeJibHas pa6oTa 1,67 60 45
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

1,67
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 59,6 44,7
Buja HTOroBOro KOHTPOJIS: 3249€T ¢ OIEHKOH

AHHOTanus padoyeil NPOrpaMMspl JUCHHUIIIMHBI
«XHMHS ¥ TEXHOJIOTHSI MOJIUMEPOB MeIMKO-0M0I0TH4€eCKOr0 HA3HAYEHU I
(b1.B./1B.01.04./1B.01.02)

1. Ileab AUCHUIIMHBI. IPUOOPETEHNUE CTY/IEHTAMH 3HAHUI B 00JIACTH TEXHOJIOTHH MPOU3BOJICTBA
¥ 0a30BBIX OCHOB pa3pabOTKH MOJIMMEPOB MEIUKO-OMOJIOrMUECKOTO Ha3HAYeHUS, a TaKKe OCHOB
MpeICKa3aHus UX CBOMCTB M MEXaHU3MOB B3aMOJICUCTBHS C )KUBBIM OPTaHHU3MOM.

2. B pe3ysibTaTe n3yueHus JMCUUNJIMHBI 00y4AIOUIUIACS JOJIKEH:

OO6manate caeayOMUMH KOMIETEHIIUSAMHA U UHIMKATOPAMU UX JIOCTHKEHUS:

[1K-2.1, I1K-2.2, T11K-2.3.

Buame:

— OMOJIOrMUECKHe OCHOBBI B3aUMOICHCTBUS TTOJIMMEPOB C JKUBBIMU OPTaHU3MaMH;

— OCHOBHBIC TTPUHITUIIBI CO3/IaHUS TIOTMMEPOB HU3KOM MIMMYHOT€HHOCTH,

— cmocoObl CHIKEHUST TPOMOOTEHHOCTH M yIydlleHUs OWOCOBMECTUMOCTH IOJIMMEPOB,
WCITOJTB3YIONTUXCS TIPH CO3/IaHWH WMILJIAHTATOB, W3/ICIUNA MEIUIIMHCKOW TEXHUKU W TTOJMMEPHBIX
JIEKAPCTBEHHBIX CPEJICTB;

— OCHOBHBIE TOJUMEPHI, U TEXHOJIOTHH, UCIIOJIb3yEeMbIe TIPH MOTYYCHUH H3ICITUA METUITTHCKOTO
Ha3HAYECHUS;
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— OCHOBHBIE IPUHIUIBI CO3JaHUs (PU3NOJIOTHYECKU-aKTHBHBIX IOJIMMEPOB;

— o0IIKe MPUHIMIBI, HCIOIb3YeMbIe NMPH CO3JaHUH OMOWHEPTHBIX MOJIMMEPHBIX — MAaTepHajoB U
U3JeIni U3 HUX.

Ymems:

— IIPEJICKa3bIBaTh TPOMOOPE3UCTEHTHBIE U UMYHOT'€HHbIE CBOWCTBA ITOJMMEPOB 10 UX XUMUYECKOMY
CTPOEHHUIO;

— OIPEIEINATh BEPOSATHBIE MEXAHU3MBI B3aMMOJCHCTBHS OJUMEPOB U U3JCIINNA U3 HUX C OpraHaMu
Y TKaHSIMU OpPraHU3Ma;

— 000CHOBBIBATH BBIOOP KOHKPETHBIX OJMMEPOB UCXOJIS U3 KETAeMbIX KOHEUHBIX CBOUCTB U31€NIHUs
MEAMIMHCKOTO Ha3HAYEHUS U UCII0JIb3YEMOM TEXHOJIOTUH €T0 MOITY4YECHHUS.

Bnaoemw:

— 3HAHUSMH O COBPEMEHHBIX TEXHOJIOTHAX, MCIIOJIB3YIOMIUX MOJUMEPHl MEIUKO-ONOIOTHIEeCKOT0
Ha3HA4YCHMUS;

— OCHOBHBIMHM TPHUHIMIIAMH CO3JaHHUS M3JEIUNA U3 MOJUMEPOB MEIUKO-OHOJIOTHYECKOTO
Ha3HAYCHMUS;

— COBPEMEHHBIMH METOJIAMH aHajh3a OMOCOBMECTHMBIX CBOMCTB IOJHMMEPOB, UCIOJIb3yEeMBIX B
M3JIENUSIX MEAULIMHCKON TEXHUKU U IIPU CO3JAHUU ITOJIMMEPHBIX JIEKAPCTBEHHBIX CPENICTB.

— OCHOBHBIMM IOJXOAAMHU, HCIOJIb3YEMBIMHU IIPU CO3AAHUU HOBBIX COBPEMEHHBIX MEIUIIMHCKUX
OMOCOBMECTUMBIX  IOJMMEPOB, OMOJIOTMYECKMMHU U (PU3UKO-XMMHUYECKMMHU  METOAAMH,
UCIIOJIb3YEMBIMHU IIPU OLIEHKE UX CBOMCTB.

3. Kpatkoe cojep:kanue AU CHHILIUHBI

Pazmen 1. OOmue moHATHS M MEXaHW3MBI B3aWMOJICHCTBHS KMBOTO OpPraHW3Ma C MEIHIIMHCKAM
IIOJINMEPOM

Pasnen 1.1. Benenune. OCHOBHBIE HOHATHSI U TEPMMHBI HCIIOJIb3YEMBIX B HayKe O IOJIMMEpax
MEIMKOOMOJIOTHYECKOro HazHadyeHus: «buononumeps» u «MenunuHckue noaumeps» [lonsarus,
XapaKTEepU3YIOIINE B3aUMOICHCTBUE MOJIMMEPA C OPraHU3MOM. TepMUHBL, TPUHSTHIE 7Sl ONMCAHUS
MaTepHaJIoB, MPUMEHSIEMBIX JUIsl 3aMEIeHHs (3aMEeHbl) U NPU XUPYPrUYE€CKOM JICUSHHH OPTaHOB U
TkaHed. IlpuMeHeHne mNoIMMEPOB B MEAMKO-OMOJIOTHYECKUX 00JacTsX. PHIHOK METUIIMHCKUX
IIOJIMMEPOB U U3JEIINN U3 HUX.

Paznen 1.2. OcHoOBBI (D)U3MOJOTUU B3aMMOJCHCTBHS MOJUMEPOB MEIUIMHCKOIO HA3HAYCHUS U
KHUBOT'O OpraHumsma: Mepapxus 371€MEHTOB OpraHu3Ma. DJeMEHThl o0uied MOp(}OJIIOTHU KIETKH.
[ToBepxHOCTHBIN ammapaT KIeTKM U ero B3aumojeictBue ¢ DAIl dynakuum memOpaH.
OHJOIUIa3MaTHYEeCKUH  peTUKylTyM. HekoTopble (yHKIMM TJaJKOrO 3HJOIUIa3MAaTHYECKOTO
pertukynyma, HeuTpanuzamus sigoB U PAIl. Besukyma, nmu3ocoma, MepokcMcoMa W UX pOJb B
oruieriennn ®AB oT monumepa HOCHTENs, JM30COMOTPOIHBIE (DU3MOIOTHYECKU aKTHBHBIE
MOJIUMEPBI.

Pasnen 1.3. HmmyHHaa cucrema. CoctaB KpoBH. DOpMEHHBIE JJIEMEHTHl KpOBU M HX
B3aumozeiicteue ¢ @AIl u monmuMepoM NMOBEPXHOCTH 3HIONPOTE3a. DPUTPOLUTHI, TPOMOOLUTHI,
JCHUKOIMTHI, HEUTpoUiIbl, 303UMHOGWIBI, 0a30huiabl, JTUMGOIMTH, MOHOLUMTHI, B-KieTkw,
I1a3MaTHYECKUE KIIETKU MaMsATH, UX CTPOeHUeE, GYHKIMH, MOP(OTreHe3 U posib B OTBETE OpraHu3Ma
Ha pacTBOPUMBIE U HEPACTBOPUMBIE ITOJIMMEPHI, BBOJUMBIE B OpraHu3M. AKTuBaius BiumdouunTos,
Ipe3eHTalNs aHTUTeHa, UMMYHHBIN oTBeT Ha nosuMmep. NK-nmumdonutsl, T-kunepsl, pacno3HaBaHue
AQHTHUTEHA.

Paszpnen 1.4. Mexann3Mbl B3aMMHOTO BIUSHAS UMMYHHOU CUCTEMBI ¥ IIOJIMMEPOB BHYTPH OpraHU3Ma.
NMMyHHast cucTeMa M reéMOCOBMECTHMMOCTh HOJMMEpPOB: bapbepsl Ipu BBEAEHUM MOJIMMEpPA B
opranusM. [lepBrbiif ypoBeHb — Oapbepbl, BTOPO YPOBEHBBPOKICHHBI IMMYHHUTET, TPETHI YPOBEHB
—npuoOpeTeHHbI UMMyHUTET. LleHTpanbHble U nepudepuyeckiue opraHbl UMMYHHOH CHCTEMBI.
AHaToMHsI MMMYHHOW CHUCTEMbI, KJIETKM HMMMYHHOM CHUCTEMBI, T'YMOpajbHBIH U KJIETOYHBIH
UMMYHHUTETBl M MX B3aUMOJECHCTBUE C IOJUMEPAMU B KOHTAKTE C OPraHMU3MOM, CHUCTEMaA
KOMIUIEMEHTa M TE€MOCOBMECTHMbIE MOJUMEpPHI. AHTHUTENA, CNEeUU(DUYHOCTh AaHTUTET U HUX
WCIIOJIb30BAaHUE ISl IIEJIEBOTO TPAHCIOPTAa IMOJMMEPHBIX JIEKAPCTB HEMOCPEICTBEHHO B KIETKY
MUIIEHb. B-cucreMa nMMyHHOM 3amuThl. Kinetounslii utMmyHHATET T-CHCTEMa MNMMYHHOM 3aIUThI U
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€e B3aUMOJICHICTBHE C MEIUIMHCKUM MOJIUMepoM. PeTukynosnnorenuanbHas (Makpodaruueckas)
cuctema (POC) — rmaBHas cuctema, OTBEYAroIIas 3a pe3opOIHI0 TOJIMMEPOB U PACTBOPEHUE
sngonpore3oB. IIpesentanus antureHa. ONO3HOBaHHWE AHTUI€HA. AHTUICHHOCTb MEAMIIMHCKHX
IIOJIUMEPOB, IOJUMEPBITANITEHbl, aJbIOBAHThl, IIOJUMEPHbIE BaKUUHBL. [JIaBHBIM KOMILIEKC
TUCTOCOBMECTUMOCTH.

Pazgen 1.5. Bnusnue noaumMepoB Ha, cucTeMy reMocTas3a. Pa3BuTue remocrasa BO BpeMEHH, CTaIUU
remoctasa: CocyucTo TpOMOOLMTAPHBIM M KOAryJlIssLMOHHBIM reMocTas. BiusHue nonuMepoB Ha
CUCTEMY TIeMocTa3a, Tpuaga BupxoBa. AHTHArperantbl, aKTHBAaTOpbl arperauuu. Perymsuus
CBEpPTHIBAHUS €CTECTBEHHbIE aHTHKOArYJISIHTBL. PacTBopeHue TpoMO6oB — ¢ubpuHonu3. Mexanusu
¢ubpunonuss, akrtuBatopsl (uOpuHOIM3a. [lomumepHbIe TPOMOOIUTHKH. AHTHUKOATYJISHTHI H
npenaparsl, ClloCOOCTBYIOIINE CBEPTHIBAHUIO KPOBU.

Pa3nen 2. IlonumepHble UMITIAaHTATHI.

Paznen 2.1. Ilpoiecchl, mpoTeKarMe B CUCTEME MOJMMEPHBIA HMMIUIAHTAT YKUBOM OpPraHu3M.
OcHOBHBIE TEpMUHBI, IE€pecajKa HMIUIAHTAlUUs BHUAbI TpaHCIUIAHTAaTOB. OCHOBHBIE IPOLIECCHI:
BocnanurensHslil npouece. buonerpananus nMmiutantara. M3o0samusi nMIuIaHTaTa - oOpa3oBaHUe
TKaHeBOM Karcynbl. IloOounble mnpouecchl: McTopkeHME — BBITAJIKMBAHUE UMIUIAHTaTa B
Ommkaiinryro mosnoctb. Hekpos okpyxaroled TKaHH — OTTOpXKEHHWE HMMILIaHTaTa. BHyTpeHHMI
KaJTbI[MHO3 WJIM 00pa3oBaHWe BHEMIHEW Kamblmid QocdarHoit kamncynsl. JluHamMmueckoe
B3aMMOJCHCTBUE C OKPYKAIOIMMHU TKaHAMHU DBplneneHne TOKcMHOB U3 uMIuiaHTtara. Cranuum
BOCHAJIMTENBHOIO Ipoliecca: dKccyaauus, mnposudepanus, kancyaupoBanue. CKOpOCTh aTaku
UMILUIAaHTaTa, CKOPOCTh 00pa3oBaHUs Karcylibl. B3auMocBsA3b KancylnMpoBaHus U Ouonerpaianuu
UMIUIaHTaTa. [UapoQUIbHOCTS TMOBEPXHOCTH €€ CBS3b CO CKOPOCTBIO SPO3MM W THUAPOIHU3A
umIuianTara. CxeMsl rHIpoiIM3a MaTepuana uMmIuianTara. [IpoykTel Onoserpajaluy mojauMepos,
TPYyNIIBl TPOAYKTOB Ononerpananmuy. HexkyikTouHas W KieToyHas OWOAerpajanvs MMILIAHTaTOB.
Heknkrounass nerpaganus C NOBEPXHOCTHM — 3posus. [locienoBaTenbHOCTH INPOLIECCOB IIPH
KJIETOYHOU Omoerpaaaiui.

Paznen 2.2. T'emocoBmecTHUMBIE (TPOMOOPE3UCTEHTHBIE) MOJUMEPBI. [ €MOCOBMECTUMOCTbD,
TPOMOOPE3UCTEHTHOCTh. DaKTOpHI, BIHSIOIIKME HAa TPOMOOPE3UCTEHTHBIE CBOMCTBA MPOTE3aA.
[TpuHIMNIMATBHBIE TOAXOABI K CO3JaHUI0 TEMOCOBMECTUMBIX MaTEpUAJIOB: TUAPOTENIN, HENOJSPHbIE
MOJIUMEPBI C HEY3HABA€MOI MOBEPXHOCTHIO, MOJIMMEPHI C MUKPOHEOAHOPOJHOW MOBEPXHOCTHIO.
CurmMeHTHUpOBaHHble  mojuyperaHbl.  [lomuMepbl ¢ TOBEPXHOCTBIO,  CIIOCOOHOM K
OounocnenupuyeckoMy B3aUMOJIEHCTBUIO C KPOBbIO: Te€MapUHMU3AIMS MMOBEPXHOCTH, MOBEPXHOCTH
crocoOHbIe K GUOPHHONINZY, TOBEPXHOCTH, MOACTUPYIOLIUE TOBEPXHOCTh SHI0TEIHS.

Pa3nen 3. ®usnonornyecky aKTUBHbIE TOJUMEPBI.

Paznen 3.1. OcHoBHble mnoHsATHA. Kiaccuduxanus (QuU3MONOTMYECKH aKTUBHBIX MOJMMEPOB.
[onstusa- dusmnonoruvecku axtuBHoe BemecTBO (DPAB). ®usnonoruuecku akTUBHBIA MOIHMEP
(DPAII), JlekapctBenHas (opma, JlekapctBeHHOe cpeacTBo, dapmakokuHeTHKa, brogocTynHoCTs,
®apmakoarHamuka. OOmias knaccudukanys GU3NOIOTHYECKH AKTUBHBIX MOJIMMEPOB.

Paznen 3.2. CrnocoObl BBeieHUS (PU3HOIOTUYECKH aKTUBHBIX MOJMMEPOB B opraHu3M. OCHOBHbIE
crocoObl BBEJIEHUS U BCIIOMOraTelbHble criocoObl. MIX JocTOMHCTBA U HeJoCTaTKU. BHyTpHUBEHHOE,
BHYTPUMBIILIEYHOE, BHYTPUOPIOIIMHHOE, TMOJAKOXKHOEe U  mepopanbHoe BBeneHue DAIL
BcenomoratenbHble cOCOOBI: pEKTaIbHOE, BarMHalibHOE, HazajlbHOe. CHerualibHble CHOCOOBI:
VHTASIMOHHOE, BHYTpPUIJTIa3HOE. BBeneHue uepe3 KoKy — TOJIMMEPHBIE TpPaHCAECPMAalIbHbIE
TEparneBTUYECKNUE CUCTEMBI.

Paznen 3.3. dusnonornyecku akTHBHBIE MOJUMEPHI C COOCTBEHHON akTHBHOCThIO HelTpanbHble
MOJIUMEPBl € HEeCHelU(PUUYECKOW aKTHUBHOCTBIO, IOJIMKATUOHBI, IOJIMAHUOHBI, CHUHTETUYECKUE
AQHAJIOTH aMHUHOKHCIIOT, IPOTHUBOILIOKOBBIE KPOBE3aMEHMUTENH, E€3MHTOKCUKATOPBl. AKTHBHOCTh
CUHTETHYECKHE aHAJIOTY aMHUHOKHCIIOT, HEUTPaIbHBIX MOJMAaHUOHHBIX OJUKAaTHOHHBIX. [lomumepbl
C pa3IMYHBIMU (PYHKIMOHAIBHBIMU IPYIIIIAMH, TOJIH N-OKCH/Ibl, Y4e€TBEPTUUHbIE OCHOBAHMS.

Pa3nen 4. ®usnonornyecky aKTUBHbIE OJUMEPHI MPUBUBOYHOTO TUIIA.

Paznen 4.1. ®u3nonornvyecky akTUBHBIE MOJIMMEPHI NPUBUBOYHOrO TUNAa OCHOBHBIE MPUHIUIIBI
coznanus ®AII mpuBuBouHoro Tuna (Mmonenb Punrcaopda). OcuoBubie Bubl @Al mpuBuBoUHOTO
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tuna no mexanusmy aercteusas. @AIl — Boigenstonme ®AB npu runponuse. Kontponupyemoe
Beiesienne  @AB B opranusm. JlekapcTBa NpOJIOHTHPOBAaHHOTO JedcTBHs. (OcoOeHHOCTH
busnonornueckoi akTUBHOCTH DAII, «mmonumepHbie 3(DQPEKTH», ATUTUBHOCTH CBOWCTB IpH
co3nanuu ®AB pUBUBOYHOIO THIIA.

Paznen 4.2. Knaccudukaruss (uU3HOJOTHYECKH aKTHUBHBIX IMOJMMEPOB IO MEXaHU3MY JCHCTBUS
Mexanusm neiictBus U tunbl OAIl BHe, BHYTpU M Ha IOBEPXHOCTU KJIETOK. JIM30COMOTpOINHBIE
OAIL

Paznen 4.3. KonctpynpoBanue (pru3noI0rn4ecky aKTUBHBIX ITOJIMMEPOB IPUBUBOYHOTO TUIIA BbIOOp
HOCHUTENSI M y3J1a cBsi3biBaHMs nipu KoHCTpyupoBanuu PAIL Kpurepuu Beioopa ®AB. OcHOBHBIE
XUMHUYECKHE PEAKIIMU U TUIIBI XUMHUECKUX CBsizel. CTpaTerus CUHTE3a MOJIMMEPHBIX JIEKAPCTB U €€
OTJINYME OT CTpPaTerMy CHUHTE3a HU3KOMOJEKYIsIpHbIX OAB. @yHKUHMOHANbHBIE TPYIIbL,
HEoOXoauMBbIe ISl CBA3BIBaHUS. AsbrepHaTuBHBIE Moaenn DAIl ornuuaroniyecs OT MOACTH
Punrcnopda.

Paznen 4.4. Tlonmumepbl HOCUTENW (U3MOJIOTUYECKH aAKTUBHBIX BemecTB OOmme TpeOoBaHWMS,
OCHOBHBIE THIIBI HOcuTenel. KapOolenHbie moaumepsl, reTepolenHblie noaumepsl. buopasnaraembie
U HepasjaraeMble HOCUTEIIHN.

Paznen 4.5. LleneBoii Tpancnopt @AII B opran MuilieHb BHYTPH OpraHu3Ma Y pOBHH CEJIEKTUBHOCTH
neneBoro Tpancnopta st ATl pa3Hbix TUIIOB. BekTOpHI, 00eceunBaronye 1eineBoil TPaHCIopT B
opraf (KJIETKY) MUIIECHb.

Pazmen 4.6. buonmectpykmmst ®PAIl B opranusme. Bapuanter Qapmakokunetnku DAB mnpu
ouonectpykiuu MAII B 3aBucHMOCTH OT criocoba BBEJIEHUSI B OPTaHU3M, MEXaHHU3Ma JECTPYKIIUU
[0JIMMEpa HOCUTENISL M XUMUYECKOH MpUpoabl crielicepa. [Ipumepbl papMakOKMHETUKH KOHKPETHBIX
OAIL

Paznen 4.7. Cunre3 QU3HOIOrHYECKH aKTHBHBIX MOTUMepoB CTpaTerusi M TaKTHKAa PETPOCHHTE3a
OAII npusBuBouHoro tumna. CuHTe3 (Co)moIMMepH3alueil, co3nanue BcTaBku-creiicepa. CuHTes
IyTE€M MOJIMMEPAHAIOIMUHBIX NpeBpallieHuil. Peakuny, npumeHsemMble Ipu CUHTE3€, TPEOOBaHUS K
HUM. Peakiiuu akTHBUPOBAaHMSI MOJIMCAXapUI0B

Pa3nen 5. KonkperHsle npumeps! (pU3M0I0rn4ecKy aKTUBHBIX TOJIMMEPOB U JIEKAPCTB HA UX OCHOBE.
Pazpnen 5.1. IlonumepHble por3BoAHbIE HU3KOMONIEKYIIsSIpHbIX PAB. JlekapcTBa, nelicTByromMe Ha
HepBHYIO cuctemy. IlomuMepHble NpOM3BOAHBIE MECTHBIX aHacTeTHKOB. KypapenonoOHbie
noauMepsl. [loavmepHble MPOU3BOIHBIE JIEKAPCTB, ACMCTBYIOIIUMX Ha LEHTPAJIbHYIO HEPBHYIO
cucremy. [IpousBoanbie HeitpomeanaTopoB. [Ipon3BOHBIE KATEXOIAMUHOB, MEXAHU3MBbI JIEUCTBUSA
U CalThl JJs CBA3BIBAHMS C IOJIMMEPOM-HOCHTENEM M HX BIUSHME Ha (PU3HOJIOTHYECKYIO
akTUBHOCTh. Heponentunel ¢ ¢yHKIMEH NOJIKpEIUIEHHS M MX HCIOJIb30BaHHE B (hapMaKoJOTUU
HapKOMaHMHU U ajikoroymsMa. D(pdexrt paznesneHust akTuBHOCTH. PacoBo-3aBUCHMBIE JIEKAPCTBEHHBIE
cpeacTBa. MHOroTo4€YHOE CBSI3bIBAHKE C peLieNTOpaMH Ha TOBEPXHOCTH KJIETKU. BiausHue nanpHero
OKPY’KE€HHUSI Ha AaKTUBHOCT.

Paznen 5.2. IlonumepHble NpON3BOAHBIE BEUIECTB C IPOTUBOOITYX0JIEBOM aKTUBHOCTHIO. OCHOBHbBIE
MPUHIIMIIBI, UCTIONB3YIOMuUecs Uis 00pbObl ¢ onmyxoneBbiMH KieTkamu. Kmaccupuxamus ATl mo
MEXaHHU3MY ITPOTUBOOITYXOJIEBOTO IEUCTBHUS, CTPATErUsl UX KOHCTPYHPOBaHUs M cuHTe3a. [lomumepbt
C COOCTBEHHOM AaKTHBHOCTHbIO, JEHCTBYIOIIME Ha MOJEKYISIPHOM YpOBHE. AJKUIMPYIOLINE
npotuBoonyxosieBbie OAIl npuBuBouHoro Tumna. M3o6uparenbHOCTh AeCTBUS, KOMITOHEHTHI DAII
y3Haromue pakoBble kieTkd. DAIT antumerabonutsl. L{eneBoil TpaHCHOPT MPOTHBOOMYXOJIEBBIX
OAII. buocnenuduueckue BekTopbl. KOHKpeTHbIE MOIMMEpPHBbIE TIPOTUBOPAKOBBIE JIEKApCTBA U UX
CBOMCTBA.

Paznen 6. IlonumepHbie KOPIYCKYISIPHBIE HOCUTEHN JIEKAPCTBEHHBIX CPEICTB.

Paznen 6.1. @usnonoruyecku akTHUBHbIE NOJMMEpHbIE MHUKpouacTullbl Knaccudukanms
HAaHOKOPIYCKYJUIAPHBIX ~ HOCHUTEJEM  JIEKapCTBEHHBIX CpPEACTB, MPUHYUIIBI CO3JaHUA U
UCI0JIb30BaHusA. CUCTEMBI, YIIPABISAIOLINE CKOPOCTHIO BBIAEIEHUS JIEKAPCTB U3 HOCUTENS U LIEIEBON
JIOCTaBKOW HaHoYacTull. Hemupkynupyroniye pacTBOpSIOIIMECS B OpPraHU3ME MHUKpPOYACTHUIIBL.
Hupkynupyromye MUKpOYacTULbl, CKOPOCTh UX OMOJECTPYKLIMH, CIOCOOBI TOCTABKU B OPTaHU3M U
BBbIBE/ICHUE U3 OpraHu3Ma
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Pazgen 6.2. Hanopeakropsl. IlpuHnmm aeicTBUs  (EPMEHTHBIX  MYJIbTHUIIPOIIECCOPHBIX
HaHOpeakTOpoB. CrocoObl CHHTE3a HAHOPEAKTOPOB HAa OCHOBE IMOJIMMEPHBIX HAHOKAICYN C
MPOTSHKEHHOM 110 TIIyOWHE MOTYITPOHHUIIAEMOM CTEHKOM.

Pazgen 6.3. ®dusmosiornuecku aKTUBHBIE TMOJbI€ TOJUMEPHBIE JIMIIOCOMBI, HHUOCOMBI U
nonuMepocombl. Kitaccupukanus MOIMMEpHBIX MOJBIX HAHOHOCHUTENEH, CrocoObl CHHTE3a U
dbapmakonoruyeckiue CBOHCTBA. Mojenb (QHU3UOIOTUYECKH aKTHBHOW JUMOCOMBI. (OCHOBHBIE
KOMIIOHEHTbI MeMOpaHbl. HoBble NpOTHBOpaKoBbIE JieKapcTBa Ha OCHOBE JurocoM. lleneBoit
TPAHCIIOPT T€HOB B SIIPO JKMBOU KJICTKU. ['€HHAs Teparus TsHKENbIX 3a00JIeBaHHA KaK «Tepamus
BBIOOpa».

4. O0beM yueOHo# TUCUUIJIMHBI:

O0BbeM TUCHUILINHEBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4, 4.

O01masi TpyA0€eMKOCTh TN CHUTIIHHBI 3 108 81
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[IpakTuueckue 3anstus (113) 0,44 16 12
JlabopaTopHsie paboTsl (JIP) - - -
CamocTosiTesibHasi padoTa 2,11 76 57
KoHTakTHas camocTosTenbpHas pabora 0,4 0,3

2,11
CamocTosiTeIbHOE U3YUCHHE PA3IeTIOB JUCIIUILIMHBI 75,6 56,7
Bua uTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOM

AHHOTaNuUA padoyeil NPOrpaMMbl IUCHUNIMHBI
«XHUMHSA ¥ TEXHOJOTUS PYHKIMOHATbHBIX MOJUMEPHBIX MATEPUAJIOB)
(b1.B./1B.01.04./1B.01.03)

1. leab QMCHMNIIMHBI — IPUOOpPETEHUE 3HAHUW M KOMIETEHUUH B 00JIacTH (YHKIIMOHATIBHBIX
MOJIMMEPHBIX MaTePUANIOB; CTPYKTYPHI U CBOMCTB MOJUMEPOB B CBSI3H C HX XHMHUYECKUM COCTaBOM,
YCIOBUSIMU CHUHTE€3a W OKCIUTyaTallid; TEOPETHUYECKUX OCHOB TEXHOJOTHH TONyYeHHS
(YHKITMOHATBHBIX TIOJMMEPHBIX MaTCPHAIIOB.

2. B pe3yJbTare n3yyeHHus JMCHUIJIUHBI 00yYAIOMIMIiCS 10JIKEeH:

OO0anath CIeAYIONMMI KOMIIETCHIIUSAMA U WHIUKATOPAMHU UX TOCTHIKEHUS:

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

Suame:

- DKCIIEPUMEHTAJIbHBIE METObl U MX MPUOOpPHOE U ammapatHoe o(opMIICHHE ISl UCCIIEeTOBaHUS
BEIIECTB U MaTEPHAJIOB;

- COBpPEMEHHBIE METOJbI, MCHOJB3YIOIIHeCS MpH MPOBEICHUH HCCIENOBAaHUN U pPa3pabOTOK B
00J1aCTH.

- 0COOEHHOCTH Ja0OPATOPHOTO M TEXHOJIOTMYECKOro 000pYIOBaHUS TEXHOJIOTUU HE(PTETa30XUMHUH,
MIPOMBIIIIIEHHOTO OPTaHUYECKOT0 CHHTE3a, OJMMEPHBIX U (YHKIIMOHAIBLHBIX MAaTEPHAIIOB, & TAKXKe
1upoBbIE METOMBI U MPOTPAMMHOE OOECTIE€UeHHE AT MOHUTOPUHTA M MPEIUKTUBHONW aHATUTUKH
X0J[a TEXHOJIOTHYECKUX TPOIECCOB TEXHOJIOTHH HE(PTEra30XMMHH, TPOMBIIUICHHOTO OPTaHHYECKOTO
CHHTE3a, MOJIMMEPHBIX U (PYHKIIMOHAIBHBIX MaTEPHUAJIOB;

Ymems:

- OpPraHU30BBIBATH MIPOBEICHUE IKCIIEPUMEHTOB M UCIIBITAHUN BEIIECTB U MAaTEPUAJIOB,;

- IPUMEHSATH MMOJTYYCHHBIC 3HAHUS JUIT CHCTEMHOTO ¥ KOMITJICKCHOTO TIPOBECHHSI UCCIICIOBAaHUIA 1
pa3paboToK B 00JIACTH TEXHOJIOTUH OTUMEPOB, KOMITO3UIIMOHHBIX MAaTEPUAIIOB U MIOKPBITHI;

- BBIABIATH W ONTUMH3UPOBATH TApaAMETPhl IMPOIECCOB TEXHOJOTHH HEPTEra30XUMHH,
MIPOMBIIIIEHHOTO OPTaHUYECKOT0 CHHTE3a, OJMMEPHBIX U (DYHKIIMOHATBHBIX MAaTepUAIIOB;
Brnaoemn:
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- npuemMaMu 0O0paOOTKH, aHaIM3a W IPEJICTABICHHS pPE3yJlbTaTOB 3KCIEPUMEHTA, HABBIKAMH
MIOATOTOBKU HAyYHO-TEXHUYECKHUX OTYETOB;

- mpyeMaMu o0pabOTKH, aHAJIN3a, MHTEPIPETAlUN U MPEICTaBICHUS PE3yJbTaTOB HKCIEPUMEHTA,
HAaBbIKaMU MOJArOTOBKU HAYYHO-TEXHUUYECKUX OTYETOB,;

- HaBBIKAMHU MOJEIMPOBAHMS U NMPOEKTUPOBAHMsI 000PYJOBAHUS M TEXHOJOTHYECKUX IIPOLIECCOB B
00JIaCTH TEXHOJIOTHU He(PTETra30XUMHUH, IPOMBIIIUIEHHOTO OPraHMYECKOT0 CUHTE3a, TOJIUMEPHBIX U
(GYHKIMOHAJIBHBIX ~MaTEpUalOB C HCIOJIb30BAaHUEM CIELUAIN3UPOBAHHOIO IIPOrPaMMHOIO
obecnieuenusi (CAD, CAE), a Takke KOMIJICKCHBIMH HaBBIKAMU MPOLIECCa MOJCITUPOBAHUS: YMEET
yIpouarh CIOXKHBIE CUCTEMbl U Cpelbl 3a CU€T JAOMYIIEHUH; yMeeT BBIOMpATh U HPUMEHSTbH
KOHLENTYyalIbHbIE U KAUECTBEHHbIE MOJEIIH.

3. Kpatkoe cofep:xanue M CHUILINH

Pa3nea 1. BBenenne. JlakokpacouHble MaTepHabl

1.1. Beenenune. CoBpeMeHHBIN YpPOBEHb M MEPCIEKTHUBBI PA3BUTHS TEXHOJOTHH (YHKIIMOHATBHBIX
MOJMMEPHBIX MaTepuasioB. VicTopus pa3BUTHS (YHKIIMOHAIBHBIX ITOJIMMEPHBIX MaTEPUAIOB

1.2. Ilony4yenue, cBONCTBA U OCHOBHBIE HAIPABJICHHS UCIIOIb30BaHUS JTAKOKPACOYHBIX MAaTEPUAIIOB
(JIKM) Ha ocHOBE HaTypaJIbHBIX, MOAH(PHUIIMPOBAHHBIX MPUPOAHBIX IIEHKOOOpazoBaTeneil. JIKM nHa
OCHOBE  IOJIMOJIEDUHOB, MOJUIPUPOB,  XJIOPCOAEPXKALIUX  OJIMIOMEPOB, (TOPUPOBAHHBIX
IJIEHKOOOpa3oBarTeseil, akpuiioBble, SNOKCUIHbIE, KpeMHuoprannyeckue JIKM.

Pa3nen 2. Kayuyk u BoJIOKHA

2.1. HarypanpHBIi W CHHTETHYECKHME KaydyKH. TpeOoBaHUS, MNpenbsIBIIEMbIE K KaydyKam,
IpUMEHeHHe KaydykoB. IIpom3BoacTBO pe3MH (KOMIOHEHTHI, JO00aBKM M MX Ha3HAyeHUe).
Bo3moxxHbIe HanpaBiaeHUs YIy4IlIeHUs SKCIUTyaTal[MOHHBIX CBOMCTB pE3UH.

2.2. Knaccudukanus BonokoH. CHHTETHYECKHE BOJOKHA. TpeboBaHUS K BOJIOKHOOOPA3yHOIIUM
nosimMepam. MeTo/ bl TPOU3BOJICTBA UICKYCCTBEHHBIX U CUHTETUYECKUX MTOJIMMEPHBIX BOJIOKOH.

4. OobeM yueOHOH THMCIMILIHHBI:

Bceero
Bunet yue6HoI paboThl 3E Axan. 4. Actp. u.
O01mast TPy10€eMKOCTh JTUCHUILUIHHBI 110 Y4eOHOMY 3 108 81
IUIAHY
KonrakTHasi paboTa — ayAUTOPHBIE 3aHATHSL: 0,89 32 24
Jlexumn (Jlek) 0,444 16 12
[TpakTrueckue 3austus (I13) 0,444 16 12
JlabopaTopusie 3ansatus (J1ab) - - -
CamocrositesibHas padora (CP): 2,11 76 57
KonTakTHas camocTosTenpHas padoTa 0,01 0,4 0,3
[ToaroToBKa K KOHTPOJBHBIM paboTam 2,1 75,6 56,7
Buja koHTpOJIS: 3adeT ¢ OEHKOMH

Tpek 6 - TexHOI0THUA JTAKOKPACOYHBIX MATEPHAJIOB
AHHOTan U padoyeil NpOorpaMMspl JUCHHIJIMHBI
«TexHo10rus MOArOTOBKY NMOBEPXHOCTH U HAHECEHH S JIAKOKPACOYHBIX MATEPHAJIOB)
(b1.B./1B.01.04.1B.02.01)
1.enp AMCOMIUIMHBI — TPHOOpETEHUE 3HAHWUN, YMEHHH U HABBIKOB B OO0JIACTH TEXHOJOTUH

MOJy4YEeHHUs TOTMMEPHBIX MOKPHITUH (OKPACKH).

2.B pe3yabTare n3y4eHus JUCHUIIIHHBI 00YYAIOMIMIiCS OJIKEH:

Oo6nanaTh ciaenyroIUMH KOMIETEHIUIMHI U MHIAMKATOPAMU UX JOCTHXKEHHS:

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

3namey:

— ocHOoBHBIe HOpMaTuBHBIE JokyMeHThI (TOCT, MUCO, PJI), kacatomiuecst moArOTOBKH MOBEPXHOCTH

Y IIPOMBILIIEHHOW OKpPACKH;
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— OCHOBHBIE CBOMCTBA MIOBEPXHOCTH MOIJIOXKEK: YEPHBIX U IIBETHBIX METAIJIOB, KOHCTPYKIIHOHHBIX
IUTACTMACC, IPEBECHHBI U MaTEPUAJIOB Ha €€ OCHOBE, CyOCTPAaTOB MUHEPAIBHOMN MPUPOJIbI, CTEKIA U
KEepaMUKH

— TEXHOJIOTHYECKHE CXEMBI [TOATOTOBKH MOBEPXHOCTH U OKPACKH YEPHBIX M IIBETHBIX METAILIOB U
X 0COOEHHOCTH;

— TEXHOJOTMYECKHE CXEMBI IOJArOTOBKHM IOBEPXHOCTH M OKPACKH ILIACTMACC, IPEBECHHBI U
MaTepHajJOB Ha €¢ OCHOBE Iepel OKPacKOH, CyOCTpaToB MHHEPAIbHON MPUPOMABI, CTEKIa HU
KEePaMUKH;

— HpI/IMeHHeMBIG B HpOMBIH.UIeHHOCTI/I TCXHOJIOT'UA OKpaCKI/I JICTKOBBIX U pr30BBIX aBTOMO6HJ’ICﬁ,
JKEIIC3HOIOPOIKHBIX BArOHOB, CY/I0B, CAMOJIETOB M APYTUX PACIIPOCTPAHCHHBIX U3EIIHIA.

Ymemn:
— pa3paboTaTh ONTUMAIbHYIO TEXHOJOTHUIO MOJATOTOBKM MOBEPXHOCTH M OKPACKU Pa3IUUYHBIX

U3JIeNUH, UCXOJd W3 TUIA MaTepuyia H3JCNUs, COCTOSHUE HCXOJHOM MOBEPXHOCTH, YCIOBUM
OKCIUTyaTallMM  OKPANICHHBIX ~ HM3ACIUN, TMPOW3BOAMTEIBHOCTH, Ta0apUTOB  U3JEIHHS H
MIPOU3BOJICTBEHHBIX ILJIOMIA ICH;

— BBIOpaTh M mpemiokuth tuna npumensemoro JIKM, cucremy JIKII u cnoco® HaneceHUs uX
HAHECEHMS.

Braoemy:
— HaBBIKAMH COCTABJICHUSI TEXHOJOTHYECKMX CXEM ITOATOTOBKH MOBEPXHOCTH U OKPACKU;
— METOZaMH KOHTPOJISI CBOMCTB JIAKOKPACOYHBIX MOKPBITHH.

3. KpaTkoe copep:xxanue TMCHUIIHHDBI:
[ToaroroBka mMOBEpXHOCTU TOJA OKpacKy: TexHosnorudeckue cranaaptael — Atel OCT, UCO, P/,

CTENEHM OKHCIEHHUS U 3arps3HeHusi. OCHOBHbBIE CBOMCTBA MOBEPXHOCTH MOJUIOXKEK: CTaslb, YYT'yH,
[IMHK, aJIOMUHHM, 0JIOBO, M€Jlb, KOHCTPYKIIMOHHBIE TIaCTMAacChl, ApeBecuHa, (ganep, ACII, MID,
KO’Ka, KaMEHb, KUpIHY, OETOH, TUIIC, CTEKJIO0, KepaMuKa. CTaHAAPThl OUYUCTKU MOBEPXHOCTU JJIs
MeTauIn4eckoil mou10)Kku. CrocoObl OYMCTKHM TOBEPXHOCTH: py4yHas MeXaHM4ecKas OYMCTKa,
rajToBKa, aOpa3uBHas cTpyiHas ouucTtka. OOopynoBaHue Juis aOpa3MBHOM CTPYHHON OUYMCTKH.
Tepmuueckas ouncTka. XUMHUYECKash MOJTOTOBKA MOBEPXHOCTH: 00€3KUPUBAHUE PACTBOPUTEIIEM,
BOJHBIMU pPacTBOPAMH, OHMYJIbCHOHHOE OO0€3KMpHUBAHHUE, YJIbTPa3BYKOBOE O0€3KUpPUBAHUE,
JNEKTPOXUMHUYECKOE  00€3KUpUBAHHWE, TpaBJI€HHWE U  TpaBI€HHE C  OJHOBPEMEHHBIM
o0e3)KMpUBaHUEM, TlacCUBAllMsl, HAHECEHHWE KOHBEPCHUOHHBIX IOKPBHITUH: QochaTtupoBaHue
(KpucTayinyeckoe U aMop(HOe), OKCUANPOBaHUE (aHOAUPOBAHUE), XPOMATHPOBAaHUE, 00paboTKa
HaHOCWJIMKaTaMHU. MeTo/bl, HCIOJIb3yeMble M OLIEHKH 00e3KupHBaroUMX U (ochaTupyromumx
cocTaBoB U ¢ochaTHbIX ciioeB. TeXHONIOTrHs MOATOTOBKH OLIMHKOBAaHHOMN MOBEPXHOCTH, AITIFOMUHUS
Y €r0 CIUIaBOB. TE€XHOJIOrHUs MOATOTOBKY OBEPXHOCTH AIFOMUHHUS U €T0 CIUIABOB. Y JAJIEHUE CTapbIX
NOKpbITU. CTaHJapTHBIE TEXHOJIOIMYECKUE CXEMBI MOATOTOBKHM MOBEPXHOCTH B COOTBETCTBHH C
I'OCT 9.402, TOCT P 1CO 8501-2014, P/1 39-00147275-053-99. OGopynoBaHue A1 XUMHUECKOU
MOJTOTOBKU MOBEPXHOCTU: 00OpYIOBAaHUE MOJATOTOBKM MOBEPXHOCTH CTPYHHBIM METOJIOM, THIIbI
IpUMEHSEeMbIX KOHBelepoB. BcmomorarenbHoe oOopynoBaHue: J03MpPOBaHHUE, IOJIy4YEHHE
JEMUHEPAIN30BaHHON BO/IbI, (PUIBTPALIMY 1IIJITaMa, OYUCTKA CTOUYHBIX BoJ. OKpallliBaHUE MJIacTMacC
U pe3uHbl. Pexomennannn no wucnosb3oBaHuio JIKM i okpacku pasiMuHBIX IJIACTMACCOBBIX
nosepxHoctell. Meroapl Hanecenuss JIKM Ha mactuku u pe3uny. OkpalivBaHHe M IPOMMTKA
JPEBECHHBI, OJTyYEHHE JJAKOBBIX ¥ HEMPO3PAYHbIX MOKPHITHNA. OKpallvBaHUE U JAKUPOBAHUE KOXKH.
Oxpacka HeOpraHMuecKuX (MUHEPAIbHBIX) MOIOKEK. TEeXHOJIOTUS M3TOTOBJICHUS IEKOPATUBHBIX U
UMHTALUOHHBIX MOKPBITHH. OKpacka crekia. TeXHOJOrHs OKpacku OTAENbHBIX TPYII H3IETHii:
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aBTOMOOWJICH Ha KOHBEHEpe, JKeIe3HOIOPOKHBIX BaroHOB, CYJI0B, CaMOJIETOB. PeMOHTHast okpacka
Ky30Ba aBTOMOOMIIA.
4. O0beM y4eOHOH JUCHUNIMHBI

O0beM TMCUMILTHHBI
Bun yuyeOHo# padoThl Axax, | Actp.
3E
4. 4.

O01masi TPYA0eMKOCTh TUCIHILITHHBI 3 108 81
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 1,33 48 36
Jlexkuun 0,89 32 24
[Tpaktrueckue 3ansatus (113) 0,44 16 12
Jlaboparopusbie paboTsl (JIP) - - -
CamocTosiTeJIbHasi padoTa 1,67 60 45
KonTtaktHas camocrositenbHasi pabora 0,4 0,3

1,67
CaMoCTOsTEIbHOC H3YUYCHHE PA3/ICIOB JTUCITUILUIMHBI 59,6 447
Bua uTOroBOro KOHTpOJIf: 3a4€T C OLEHKOM

AHHOTaIUA padoyeid MPOrpaMmMspl JUCHHUILINHBI
«O0opynoBaHNe U OCHOBBI IPOEKTUPOBAHUSA MPOU3BOICTB JIAKOKPACOYHBIX MATEPHUAJIOB)
(b1.B./1B.01.04.1B.02.02)

1. Heap AMCHMIVIMHBI — MPUOOPETCHHE OOYYAIOIIMMHUCS YTITyOJCHHBIX 3HAHWN, HEOOXOIUMBIX
CHeluragucTaM B O00JaCTH TEXHOJOTHHM JIAKOKPACOYHBIX MaTepHalioB, MJs IOCIEayroIen
HpOH?;BOILCTBCHHO-TGXHOJIOI‘H‘IGCKOﬁ.
2. B pe3yabTare u3ydyeHHUs IMCUMIIMHBI oOydamoluiics 1o mnporpamMme OakajlaBpuara
MOJIKEH:
OO6nagath caeayrOIMMH KOMIIETEHIUSAMU U HMHIUKATOPAMHU UX JTOCTHKEHHUS:
[K-2.1, TIK-2.2, TTK-2.3.
3Hameo:
— OCHOBHOE O00Opy/IOBaHHE, NPHUMEHSEMOE B TEXHOJOTUYECKUX TMPOIECccax IMOTyYeHUs
MIOJIMMEPOB;
— OCHOBHOE O00OpyIOBaHHE, TPUMEHSIEMOE B TEXHOJOTUYECKUX MPOIEccax MOJIyYCHHS
IJICHKOOOPAa3yIOIUX BEIIECTB;
— OCHOBHOE O00OpyIOBaHHE, TPUMEHSEMOE B TEXHOJOTUYECKUX TMPOIEccax MOJIydSHUS
MMUTMEHTUPOBAHHBIX JJAKOKPACOUYHBIX MaTepHaIax;
- armnapaTypHO-TCXHOJIOTHYCCKUEC CXEMBI IMOJTYYCHHA OCHOBHBIX HJ'ICHKOO6pa3yIOHII/IX BCUICCTB 1
MMUTMEHTUPOBAHHBIX JAKOKPACOUYHBIX MAaTEPHUAIIOB;
— HOpPMaTUBHBIE TpeOOBaHUS K O0OECIEeUeHHI0 OE€30MacCHOCTH TEXHOJOTHYECKUX MPOIECCOB
MIPOM3BO/ICTBA TNIEHKOOOPa3yIOIIKUX BEIIECTB U MUTMEHTUPOBAHHBIX JTAKOKPACOYHBIX MAaTEPHAIIOB.
Ymemy:
— moxbuparth OOOpyIOBaHUE MJid TOJYYCHHs] TOIMMEPOB, IIEHKOOOPA3yIOMIUX BEIIECTB,
MMUTMEHTUPOBAHHBIX JJAKOKPACOYHBIX MAaTEPHAIIOB;

—  COCTaBIISITh allapaTypHO-TEXHOJOTHYECKYIO CXEMY MOJyUYeHHs TUICHKOOOPa3yIOIIUX BEIIECTB,
MTUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MaTEPHAIOB

Braoemy:

— HaBBIKAMHU COCTABIICHHUS aNnapaTypHO-TEXHOJIOTMYECKHX CXEM TMOJYYCHHS OCHOBHBIX
IUICHKOOOPAa3yIOIINUX BEIIECTB U TUTMEHTUPOBAHHBIX JJAKOKPACOYHBIX MATEPHAJIOB;

NPUHITUIIAMU BBIOOpA HauboJIee 1eJIeco00pa3HOT0 000PyIOBaHMS IS MOJTYYCHHS TIOJIMMEPOB,
IUIEHKOOOPAa3YIOIINX BEIIECTB, MMTMEHTUPOBAHHBIX JTJAKOKPACOYHBIX MaTEPHAJIOB.

3. Kpartkoe coiep:kaHue U CIHUATIITAHBI

Pa3nen 1. O6opynoBaHue 1Jis NPOU3BOICTBA MVIEHKO00OPA3YOIIUX BelIeCTB
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1.1. llpuanunuanpabie cxeMbl torydeHus JIKM. Anmapatypa st TOATOTOBKH M TPAHCIIOPT CHIPhS
B MPOU3BOJICTBE OJIMTOMEPOB. BcrmomorarenpHOoe 000pyIOBaHHE, MPUMEHIEMOE B TMPOU3BOACTBE
IJICHKOOOpa3yIolMX BellecTB. Buasl eMkocTHOro obopynoBaHus. AnmapaTypa AJis MOJATOTOBKH
CBIPbS B IPOU3BOJICTBE OJINTOMEPOB. AMIaparbl A TPAHCIOPTHPOBKH H TO3UPOBKHU JKHAKOTO CHIPHS
1 TBEPAOTO ChIMYYEro ChIPbA B IIPOMU3BOACTBE OJIUTOMEPOB.

1.2. PeakTops! a5 CHHTE3a IIEHKOOOpa3yomux BemecTs. [Ipunimner obecneueHus: H30TpOMHOCTU
PEaKIMOHHONW MAacChl B IMPOIIECCE CUHTE3a OJIMTOMEpoB. [IpMHIMIIBI BRIOOpA MEPEMEITUBAIOIINX
YCTPOMCTB.

1.3. O6orpeB peakTopoB. O0opymOBaHUE i OUUCTKU JTaKOB. PUIBTPHI U QUIBTPYIOIIHE CUCTEMBI.
Paszgen 2. lucneprupoBaHue NUrMEHTOB M HAMOJHHUTEIEH B IJIEHKO0O0PAa3yOIIUX BellecTBax
2.1. OcobeHHOCTH mporiecca AUCTIEPTUPOBAHMS TUTMEHTOB U HATIOJHUTENEH B TUIEHKOOOPA3YIOIIHX
BenlectBax. J(ucconbeprbl. OCHOBHBIE TUIIBL. BUbI BHICOKOCKOPOCTHBIX MEILIAJOK.

2.2. OcHOBHBIE BU/IbI AUCIIEPTATOPOB C KECTKO 3aKPEINICHHBIMU Pa0OYMMHU TEIAMHU U CO CBOOOIHO
IBUKYIIUMHECS pabounmu Tenamu. GakTopsl, Baustomue Ha 3Q(GeKTUBHOCTh AUCTIEPTUPOBAHMSL.
2.3. OcHoBuble Karamoru 1BeTa. OOOpydOBaHHWE MJisi TPOM3BOACTBA TOPOIIKOBBIX KPAaCOK.
KonepoBounoe u ¢acoBouHoe o0opynoBaHue.

Pa3nes 3. O6uue TpeGoBaHusi K OPraHU3ali MPOU3BOCTB. JKOJIOTHYeCKas 4YacTh.

3.1. OOume TpeboBaHUS K OOECIEUEHUIO B3PHIBOOE30MACHOCTH TEXHOJOTMUYECKUX IIPOIIECCOB
npousBocTBa JIKM. O6mue TpeGoBaHus K MEpeMEIICHUI0 TOPIOYHX TApOTa30BhIX CPel, KHUIKOCTEH
Y MEJIKOJUCIIEPCHBIX TBEPABIX MPOIYKTOB B pou3BocTBe JIKM.

3.2. OOmme TtpeOoBaHMA K ammapaTypHoOMy OG(OPMIICHHIO TEXHOJIOTHMYECKHX IIPOILIECCOB
npousBojicTBa JIKM. OGmiue TpeboBaHus K pa3MEICHUIO TEXHOJIOTHYECKOT0 000pyI0BaHUS 1I€X0B
npousBojactBa JIKM. OOmme TpeOoBaHUS K OOBEMHO-INIAHUPOBOYHBIM W KOHCTPYKTHBHBIM
pelIeHusaM 31aHui 11eX0B npousBojcTBa JIKM.

3.3. HNudpactpykTypa JTaKOKPaCOYHBIX MPOHU3BOJACTB. OUUCTKA Ta30BBIX BHIOPOCOB H KHUIKUX
OTXOJIOB MIPH MPOU3BOACTBE IIEHKOOOpa3yromux BemecTB. Oxaxaaoiune yCTaHOBKU. Bo3ayxo —
1 BOJONOJIOTOBKA B JIAKOKPAaCOYHBIX Ipou3BojcTBaX. OuncTka TpyOONpPOBOJOB U pereHepanus
pacTBopuTele

4. O6beM yueOHO# TUCHUUIJIMHBI:

O0BbeM TUCUUTIJIMHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
. q.

O01masi Tpy10eMKOCTh TUCHUILIHHBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 0,89 32 24
B TOM YHcJIe B (hopMe NPAKTHYECKOI MOATOTOBKH
Jlexun 0,44 16 12
[IpakTuueckue 3anstus (I113) 0,44 16 12
Jlaboparopusbie pabotsl (JIP) - - -
CamocTosiTeibHasi padoTa 2,11 76 57
KoHnTakTHas camocTosiTelbHas paboTa 0,4 0,3
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJI0OB JUCIUILIMHBI 75,6 56,6
Buja HTOroBOro KOHTpPOJIst: 3auyer c OLEHKOI

AHHOTaNUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«TexHos0rus MOJTUMEPHBIX IJIEHK00Opa3ywiux matepuajos» (b1.B.J1B.01.04./1B.02.03)
1. IeJab AUCHMILUIMHBI — TIPUOOpETEHNE 3HAHUHN, YMEHUN W HAaBBIKOB B O0JAaCTH XHUMHHUH
TEXHOJIOTHM CHHTE3a TMOJIMMEPHBIX IIJIEHKOOOpasyromux BemectB. OOydeHHe CTyIEeHTOB
MPUHIMIIAM BBIOOpa TUIEHKOOOPA3YIOMIMX BEIIECTB Ui JAKOKPAaCOYHBIX  MaTepHajoB
Pa3IUYHOTO HA3HAYEHUS.
2. B pe3yJbTare n3yuyeHHs JUCHUIIUHBI 00yYAIOMIMIiCS 10JIKEH:
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O6nagath caeayOUMMI KOMIIETEHIUSIMU U UHAUKATOPAMU UX TOCTHXKEHUS:

[K-2.1, T1K-2.2, TTK-2.3.

3namo:

- pa3NUYHbIC BU/IbI IUIEHKOOOPA3YIOIINX BEUIECTB U INIEHKOOOPA3YIOIIUX CUCTEM;

- KOMIIOHEHTBI KOMITO3ULIUHN JIJIs1 pa3JIMYHbIX CUCTEM IJIEHKOOOPa3yIOIIUX BEIIECTB;

- OCHOBHBIE TEXHOJIOTMYECKUE UM  XMMHMUYECKHE IIPOLIECChl  MPOM3BOACTBA  PA3IUYHBIX
IJICHKOOOPAa3yIOIUX BEILEeCTB;

- MEXaHU3MBbI TUICHKOOOPa30BaHUs JJIsl Pa3IUUHBIX THUIIOB IJIEHKOOOPA3yIOIIUX BEIIECTBH CUCTEM
IJICHKOOOPa3yIoIuX.

YMers:

- 0XapaKkTepHU30BaTh IJICHKOOOPA3yIoIe MaTepualbl 0 yKa3aHHBIM [apamMeTpam;

- 11ogo0paTb KOMIIOHEHTHI JJIsi KOMIIO3ULMH C LEJIbI0 IOJIYYEHHUS JIAKOKPACOYHBIX IOKPBITUH C
ONpeeICHHBIMU CBOMCTBAMU;

- OMHCaTh TEXHOJIOTMYECKUH IMPOLECC M €ro MapaMmeTpbl Uil MOJYyYeHHS IUIEHKOOOPAa3YIOIEro
BEILIECTBA C ONPEIECIECHHBIMU XapaKTEPUCTUKAMU.

Bnaodemu:

- IPUHIIMIIAMU BBHIOOPA MIICHKOOOPA3yIOIINX BEIIECTB ISl JAKOKPACOYHBIX MaTEpUaIOBPa3IUYHOTO
Ha3HAYCHUS.

3. KpaTkoe coaep:kaHue JUCHUILIUHBI

Pa3nen 1. [ToHsATHE O MIICHKOOOPA3YIOMINX BEIIESCTBAX.

CuHTeTHYeCKHEe U TMPHUPOAHBIC TMOJUMEpPhl (OJIUrOMEphl) Kak IJICHKOOOpa3yromias OCHOBa
COBPEMEHHBIX JIAKOKPAaCOUHbIX MaTepuasoB. ColpbeBas 0a3a JJaKOKPaCOUYHOM MPOMBIIIIEHHOCTH.
Bunel cucreM miueHkooOpasyromux BemniecTB. CrocoObl MONydeHus MIEHKOOOPa3yoIUX BEIIECTB.
[Tpornecchl MIEHKOOOPa30BaHU IS PA3IUYHBIX INICHKOOOPA3yIOINX CHCTEM.

OcCHOBBI TONMKOHICHCAIIMOHHBIX MPOIECCOB MpU cuHTEe3e nonudpupoB. HemoauduimpoBaHHbie
nommddupsl.  Henaceimennble  onurodgupbl.  MoauduuupoBaHHble  TOAMAI(DUPHI,  TUIBI
MoaudukaTopoB. OUBHKO-XMMHYECKHE OCHOBBI MoyueHus. [IoKpbITHS Ha OCHOBE MONMAIPHUPOB U
IIPOLIECCHI IIIEHKOOOpa30BaHusl.

Pa3nen 2. dnokcuansie cMouibl. [losmyperansl.

Tunel SNOKCUAHBIX IJIEHKOOOpa3zyroumx. J[MaHOBbIE SMOKCHAHBIE OJIUTOMEPBI, 0COOEHHOCTH
TEXHOJIOTUYECKUX MPOLIECCOB UX MOyYeHHsl. DTOKCUAUPOBAHHBIE HOBOJIAKU (ITOJUATIOKCHUIBI),
anudaTuyecKkue SMOKCHIHBIE OJUTOMEPHI: IUKIOATU(PATHUECKUE SMOKCUIBL; SMOKCUIPUPHI.
CBoiicTBa, cpaBHUTENbHAs XapakTepucTuka. [Iporiecchl OTBEpk A€HUS U TIEHKOOOPa30BaHMUS.
OtBepautenu. Mx knaccudukanys. JMOKCUAHBIE JTAKOKPACOUHbIE MaTEPHAIIbI.

[TonuyperanoBsle  1UIeHKOOOpasytomie.  DU3MKO-XMMHUYECKHE  OCHOBBI  IOJYYEHHS
MOJIMYPETAaHOB, MCIIOJIB3YEMbIX B KadecTBa IJIeHKooOpasyronmx. Kiaccuduxanus
MOJINYPETAHOBBIX JIAKOKPACOYHBIX MaTepUaloOB MO XapaKTepy peaklMi, MpOTEKAIOUUX IpU
(dbopMupoBanuu MOKpeITHi. CBONCTBA U TPUMEHEHUE.

Paznen 3. Anbaerugnbie cmodbl. [Ipupoansbie miieHkooopa3yiomue.

denonpopManbeTuAHbIE OTUroMepsl. Bonopa3basisiemble M OpraHOPAaCTBOPHMBIE OJIUTOMEPHI.
OU3NKO-XUMUYECKUE OCHOBBI TIOJYyYEHHUS OJIMUroMepoB.  JIakOKpacouHble MaTepuaibl ¢
UCMOJb30BaHUEM  (heHoN(pOopMaNBACTHAHBIX OJIMIOMEPOB, MPHHLMIBI UX COCTAaBIEHUS U
(hopMHUpOBaHMS TTOKPHITUH.

Kapb6ammuo- u MeJIaMUHO(OpMalbIeTUHbIE OJINTOMEPBI. Bonopaz6asisiembie u
OpraHoOpacTBOpUMbIE  OJUTOMEphl. DOU3UKO-XMMHUYECKHME OCHOBBI  IOJYYEHHUS  Pa3IMYHbIX
onuromepoB.  JlakokpacouHble ~ MaTepualibl ¢ WCHOJb30BaHMEM  KapOamuIo - H
MeTaMUHO(GOPMaJIbACTUAHBIX OJUTOMEPOB, MPHUHIMIIBI UX COCTaBiI€HUS U (OPMHUPOBAHUA
ITOKPBITUH.

[Ipupoansie ieHkooOpa3yromue. PacturenbHble Maciia U MPOAYKTHl UX HepepaboTku. Macna u ux
knaccupukanus. Ouucrka Macesn. XUMHUYECKHE CBOMCTBa TpuriuuepunoB. IlepepaboTka
pacTUTENbHBIX Maceld, XHMHYECKHe OCHOBBI 3TUX IpoueccoB. IlpoaykTel mnepepaboTku
pPacTUTENBHBIX Macell U UX MCIOJb30BaHUE B JIAKOKPACOYHBIX Marepuanax. IlnenkooOpasoBaHue
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paCTUTENBHBIX Maces,; CUKKaTUBBL. [IpupomHbIe CMOJBI: KaHU(OIh U TPOAYKTHI €€ MepepadOTKH,
OUTYMBI.
4. OobeM yuyeOHOH TUCUMILIHHBI:

O0beM TUCHUTIJIMHBI
Bun yuyeOHo# padoThI Axax, | Actp.
3E
4. 4.

O01masi TPYA0eMKOCTh TUCIHILTHHBI 3 108 81
KonrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHUS: 0,89 32 24
B TOM 4HcJje B (popMe NPAKTHYECKOI MOATOTOBKH
Jlexkuun 0,44 16 12
[IpakTuueckue 3anstus (113) 0,44 16 12
JlabopaTopHsie padoTsl (JIP) - - -
CamocTosiTesbHasi padoTa 2,11 76 57
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3
CamocTosTenbHOE U3YYEHHUE Pa3AesioB JUCIUILUIHHBI 75,6 56,6
Buj nTOroBOro KOHTPOJIs: 3auer c oneHKOM

Tpek 7 - TexHos0orusi nepepadoTKM MJIacTMace
AHHOTaNUA padoyeil NPOrpaMMbl AUCHUIIMHBI
«u¢posoii nu3aiin B HHAyCTpUHN moauMepoB U kommno3utos» (51.B./[B.01.04./1B.03.01)
1. Heap AUCHUNJIHMHBI — cHOPMHUPOBATH KOMIIETEHIIMM OOydJaromierocs B o0nactu HUGPOBOTO
I3aifHa TOJMMEPHBIX U KOMITO3UTHBIX U3/enuii ¢ ucronb3oBannem CAD cucrem.
2. B pe3ysibTaTe H3yuyeHHs TUCHHILIAHBI 00YYAI0IIUICS T0JIKEH:
OObnanaTh CIeIyIOIUMI KOMIIETCHIUSAMHI 1 UHANKATOPAMH X JOCTHKEHHS:
[K-2.1, T1K-2.2, TIK-2.3.
3name:
— OCHOBBI BBIOOpA MOJIMMEPHOTO MaTepualia Jijisl 3aIaHHOTO U3JICITHS;
— 00mIre NPUHIUITBI KOHCTPYUPOBAHUS H3/ACTIHIA U3 TIOJIMMEPOB U KOMITO3HUTOB;
— TOHSATHUS TEXHOJOTUYHOCTH M3AETUN U MX CHEHU(PUKY Ui Pa3iINYHbIX METOAOB (hOpMOBaHUs
N3 1EIINH;
— MOJXOAbI K KOHCTPYMPOBAHUIO U3/IENUil B 3aBUCUMOCTH OT METO]1a POU3BOCTBA;
— TapaMeTpsl MaTepHuala u mporecca GopMOBaHUs, TPEOYIOIIE yueTa MpH KOHCTPYUPOBAHHH.
Ymemy:
— OCYILECTBJIATH NOJA00p MaTepHaia i MPOU3BOICTBA 3a/laHHOTO U3EIHS;
— KOHCTPYHPOBATh TEXHOJOTHYHBIE U3/IEIUS U3 MIOJIMMEPOB M KOMITO3UTOB ¢ ncnoib3oBanneM CAD
MIPOrpaMM JJIs Pa3IMUHbIX METOI0B (JOPMOBAHMS;
— paboTaTh CO CTaHAapTaMU Ha MaTEPHAIIBI U H3/ICIIHSL.
Braoemy:
— HaBbIkamu paboTsl B SolidWorks;
— TMPUHIUIAMHU KOHCTPYUPOBAHUS U3JICIHH ISl pa3TUYHBIX METOI0B ()OPMOBAHHS;
— HaBBIKAMHU Pa0OTHI CO CTAHIAPTAMH HA MaTE€PHAITBl M U3JICIHUS;
HABBIKAMU pa0OTHI ¢ YepTEKAMH U TEXHHUECKOH IOKYMEHTaIIUEH.
3. KpaTkoe conep:kaHue THCHUTIIAHBI
Pa3nes 1. OcHOBBI BBIOOpPA MOJTHMEPHOT0 MaTEepHAJIA JIsl 3aJAHHOTO M3/1eJIusl
1.1. Bunsl nonumepHsIx MaTepuaioB. BeiOop 6a30Boi MapKu.
[ToHsATHS WMHXEHEPHBIX ¥  KOHCTPYKIMOHHBIX IUTACTUKOB, OOJIACTHU HX TMPUMEHEHHS.
Kommo3uiimoHHbIe MaTepuallbl: TUCTIEPCHO-HAMIOJNIHEHHBIE W apMupoBaHHBIC. [loHsATHE 0OazoBOM
MapKH TMOJTUMEPHOTO MaTepHaia.
1.2. YcnoBus dKCIUTyaTaIliy U3IENINH, TOKa3aTeTd KaueCTBa MPOSKTUPYEMOTO H3/ICITHS
Y cnoBus dKCIUTyaTallMK: KaKue apaMeTphl YIUTHIBAIOT, KaK BIUSIOT HA KOHCTPYUPOBAHHE U3 /ICTHSL.
Heo6xoanMocTs HHXEHEPHBIX pacueToB. [lokazaTeny kadecTBa MPOSKTUPYEMOTO U3/IENHNs, UX CBSI3b
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C YCIOBHMSIMH 3KCIUlyaTauuu. HopMaTHBHO-TIpaBOBbIE JOKYMEHTBI, OTpa)Kalollhe MapaMeTphbl
MmatepuaioB u u3aenuii. Pabora ¢ 'OCTamu.

Pazgen 2. TexHOJOrHYHOCTEL M3EJINI

2.1. TexHONOTUYHOCTh U3AEIUH, 0IYy4aeMbIX METO/IOM JINThS MO/ JABJICHUEM U IIPECCOBAHMUS
TexHOIOrMYHOCTh H3JENUs KaKk OCHOBHOM IOKa3aTelb KauecTBa KOHCTPYKIIMOHHOW pPalOTHI.
MeTo1bl TOCTHKEHNS TEXHOJIOTUYHOCTH IS JINTHEBBIX U IPECCOBAHHBIX U3ENINN. TOJIIINMHA CTEHOK
m3nenus W gHA. Topuel m3genus. TexHoyiormueckuid ykioH. PeOpa sxectkoctu. Pammycer
3akpyraenuil. Otsepctus. [loguyTpenns. OnTUMalbHbBIE U HEXENIATeIbHbIE BAPUAHThI BHIITOJIHEHUS
KOHCTPYKIIUH.

2.2. TexHOJOTUYHOCTb U3AEIUH, 10y4a€MbIX METOJIOM 3KCTPY3UHU

Knaccudukanus sxctpy3noHHbix uznenuil. [lonstue npodums. OTKpBITHIE, 3aKPHIThIE U SYEUCTHIE
npoduITi, BapUaHThl UX HCIIOJHEHUS. Bupl cienuanbHbIX npoduiieii. BiusHue TONMUHBI CTCHKU
npoduns Ha TEXHOJOTMYHOCTh wu3aenusd. Pebpa KecTKOCTH B OIKCTPY3HMOHHBIX NPOGUIIX.
OcobeHHOCTH KOHCTPYKIIMH Ipoduiieii ¢ OOIbIINMH panycaMy 3aKpyTriIeHni. Pa3HOTONIMHHOCTS.
2.3 TeXHOJOTUYHOCTh U3JIEIHH, TOTy4aeMbIX TepMOGOPMOBAHHEM

VYrasl v nepexoas! B uzaenun. [lo3utuBHoe 1 HeraTUBHOE (POpMOBaHHE: 0COOCHHOCTH KOHCTPYKLIUU
uznenvsi. Pa3HOTONIIMHHOCTD, €€ XapaKTep MpHU pa3InuHbIX TUMax TepModopmoBanus. OpedpeHue
[P HETATHBHOM M MTO3UTUBHOM (DOPMOBAHUU. SI9eUCThIC N3IENHSI.

2.4. TexHOMOTUYHOCTH U3ACIUH, MOTYIaeMbIX METOIOM Pa31yBHOTO (pOPMOBAHHUS
PasHoTonmmmuHOCTE  Kak  Hamboiee  cnenupuyHas  dYepra  pasayBHOTO  (opMoBaHHS.
Pa3HOTONIIMHHOCTE 110 BHICOTE U IOTIEPEYHOMY ceueHuto. Pe3pba Ha mycToTenbix nznenusx. Pacxon
nonuMepa Ha enuHuIy oObema. dopma m3nmenus W yaoOCTBO dKcruryarauuu. OcoOeHHOCTH
KOHCTPYKUUU JAHA U3enuid. JKecTKOCTh u3/ieius: MpoI0JIbHEIE U MONepeYHbIe pedpa.

2.5. TexHOJOTUYHOCTh U3AEIUN U3 apMUPOBAHHBIX IJIACTUKOB

Cneuuduxka wmeronoB ¢opmoBanus. [lapamerpsl mMOIMMEpPHOW MaTPUIBI U apPMHUPYIOILIETO
HaIlOJIHUTENI KaK OCHOBAa Il KOHCTPYWPOBAHMSI H3JENMs. AHU30TPONMS MPOYHOCTHBIX
XapaKTepUCTHK, €€ Y4eT B KOHCTpyupoBaHUHU. [lomHyTpeHUs, MIABHOCTb (POPMBI, PAJAUYCHI
3aKpyIJICHUH.

Pasznea 3. OcHoBbI HM¢poBOro au3aiina

3.1. 3nakomcTBO ¢ unTepdeiicom nmporpammel SolidWorks, 6a30Bbie HHCTPYMEHTHI

OcHoBHblE TepMHHBI H TOHATHA. LludppoBoe mpoeKkTHpOBaHHE KaK COBPEMEHHBIM U
BBICOKOTIPOU3BOIUTEIBHBIN HHCTpYMEHT paboTel wHxeHepa. CAD cucremsl. Bo3moxHocTH,
o0JacTu MPUMEHEHHUS.

3HaKOMCTBO C TIPUBETCTBEHHBIM OKHOM (JeTanb, cOopka, ueptex). Hactpoiika mradiona.
3HAKOMCTBO C BEpXHMM M OOKOBBIM MEHIO. 3HAKOMCTBO ¢ paboueil obGnacteio. [loHsTHE 3CKH3A.
[Inockoctn  ackuza. Ilpsimas,  OKpYKHOCTb, MNpPSAMOYIOJbHHUK, dunc. HHcTpymeHt
" ABTOMaTHYECKOE HaHECEHUE pazmepoB". B3anmocssszu
(rOpH30HTaNBbHOCTH/BEPTUKAIBHOCTH/PABEHCTBO/KOHIIEHTPUYHOCTh 51 T.J1.). HNuctpymenT
"Ckpyrnenue/®@acka" u "Cwmemenue o0bexToB". Co3naHue MacCHBOB (KPYrOBOM M JTHHEHHBIN)
Coznanue BCioMoraTebHON TeoMeTpun (TO4Ka / OCh / TIIOCKOCTb).

OcHOBHBIE IIPAaBWJIA CO3AAHMS 3CKU30B. [[OHATHE MOJHOCTBIO ONMPENETIEHHOIO ICKU3a, MOAXOABI K
€ro JOCTHXKEHHUI0. DTamnbl co3anus. OyHKINY MPUBS30K B CO3JaHUM MOJTHOCTBIO OMPEEIIEHHOTO
scku3a. Panmonanuzanus oOpazMepuBaHus 3cku3a. PenakTupoBanue 3ckusa.

3.2. Coznmanue 3D moneneit uznenuii U3 MOJIMMEPOB U KOMITO3UTOB

OCHOBBI NOBEPXHOCTHOTO MOJIEAUPOBaHUS. OCHOBHBIE HHCTPYMEHTHI U MPUHIIUIIBI

[TonsiTe moBepxHOCTU. MeTOAbl MOCTPOEHHS OCHOBHBIX M BCIOMOIAaTEIbHBIX MOBEPXHOCTEH.
NHcTpyMeHThI: TUIOCKash MOBEPXHOCTb, BBITSIHYTas MOBEPXHOCTh, MOBEPXHOCTh MO CEUCHUSIM,
MOBEPXHOCTH MO TpaeKTOpHH. OCHOBBI TBEPAOTEIBHOIO MoieupoBanus. [IoHsTHE TBEPIOTETBHOM
monenu. MHCTpymMeHTBl co3fgaHus: OOOBIINIKa, BBIpE3, CKpyrjeHue, (acka, MacCHUBBI
PenaktupoBanue monenu. IIpucBoeHune martepuana, pacdeT MaccoBbIX XapakTepucTHuk. [IpoBepka
pa3MepoB.

3.3. Cneunduueckre HHCTPYMEHTHI AJIs AU3aiiHa U3Aeuil U3 MOJIMMEPOB U KOMIIO3UTOB
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ToHKOCTEHHBIE M3/€NUsl U3 MOJUMEPOB M KOMIIO3UTOB KaK OJHHM U3 TJIaBHBIX «IIOTpeOuTeNen»
IIOBEPXHOCTHOT'O MOJIETTUPOBAHUSI. VYrny6nenHoe IIOBEPXHOCTHOE MOJIETTUPOBAHUE.
MacmrabupoBanue neranu. O6o104Ka.

Pa3nesa 4. Ucnoab3oBanue 3D moaedieil n3ae/uii 1y KOHCTPYHPOBAaHUSI OCHACTKH

4.1. ba3oBble NPUHIIUIBI KOHCTPYUPOBAHUS OCHACTOK.

dopmoobpasyrome. Yder ycaakd Marepuaia U BO3MOXKHBIX JehekToB. DOopMbl ISl TUThS MO
naBinenueM. llpeccoBeie  ¢Gopmbl.  DKCTpy3uoHHBIe  TONOBKH.  DopmooOpasyromue B
tepmodopmoBanur. PopMbl I pa3ayBHOro ¢popmoBanus. [lomoxenne uzaenus B popme, JIMHUSL
pazbema Gopmbl. TexHonornueckas OCHaCcTKa JUIsl U3/1€TTUI U3 apMUPOBAHHBIX IIJIACTUKOB.

4.2. Ocobennoctu mojeneit s 3D neuatu.

TonmmuHa CTEHKM W OHNOPHOM MOBEPXHOCTH. CIOXHOCTH TE€OMETPUHU, IOJAHYTPEHUS.
IIepecekaronuecs 3iieMeHTsl. HaBrcaroniye 3;1eMeHThl. Y3KUE MeCTa. YUeT yCaIKu.

4. O0beM yueOHOH JUCIHILINHBI

O0beM TUCHUTIJIMHBI
Buna yuyeOHo# padoThI Axax, | Actp.
3E
. q.

O061asi TPYA0EMKOCTD AU CIUILIMHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun - - -
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlabopaTopusie padoTsl (JIP) - - -
CamocrosiTeqibHasi padora 2,11 76 57
KonTtaktHas camocrositenbHasi pabora 0,4 0,3

2,11
CaMoCTOsTEIbHOC H3YUYCHHE Pa3/ICIOB JUCITUILUIMHBI 75,6 56,7
Bua MTOroBOro KOHTpOJIf: 3a4€T C OLIEHKOM

AHHOTanus padoyeil NPOorpaMMspl AU CHHUILIMHBI
«O0opynoBaHNe U OCHOBBI IPOCKTHPOBAHMS NPOU3BOACTB MepepadoTKM IJIaCTMACC»
(51.B./1B.01.04.71B.03.02)
1. Heap qucuumiaInHbl — GOpMUPOBaHKE y 00YUAIOIINXCS 3HAHUI 00 0COOEHHOCTSIX COBPEMEHHOTO
anmnapaTypHOro opOopMIIEHHUs NPOLIECCOB MEpepadOTKH MOJIUMEPOB, B3AUMOCBSI3H CBOMCTB OJUMEPA
C KOHCTpyKIMeH mepepabaThiBalOIIero 00OpYIOBaHMS W OCHOBAaX  TEXHOJIOTMYECKOTO
MIPOEKTUPOBAHMSI POU3BOJICTB NEpepabOTKH IIacTMacC.
2. B pe3ysbTare H3y4eHHs JUCHMILIUNHBI 00yYalOLIUICS T0JIKeH:
O6nagath caeayOUMMI KOMIIETEHIUSIMU U UHIUKATOPAMU UX TOCTUKEHUS:
[K-2.1, T1K-2.2, ITK-2.3.
3nams:
- TEXHOJIOTMYECKHE OCHOBBI OpPraHM3alMd OCHOBHBIX IIPOLIECCOB IPOM3BOJACTBA W3LCIUN W3
MIOJINMEPOB;
- COBpEMEHHbIEe TpeOOBaHMs K aNnaparypHOMy O(QOPMIICHHIO OCHOBHBIX MPOLIECCOB MPOU3BOJICTBA
W3/1eJIUN U3 TIOJIMMEPOB;
- KOHCTPYKIIMIO COBPEMEHHOTO TEXHOJIOTHYECKOT0 000pYA0BaHMsI U1 NepepabOTKU NOJIMMEPOB;
- OCHOBBI IPOEKTUPOBAHUS 0a30BBIX MPOIIECCOB MPOU3BOCTBA U3EIUN U3 TIOJTUMEPOB.
Ymemo:
- COCTaBIISITh M AHAIM3UPOBATH TEXHOJOTMYECKHE CXEMbl OCHOBHBIX IPOIIECCOB IMEepepadOTKU
IUIaCTMAcC, YMETh X ONTUMU3HUPOBAThH M HATIOJIHATH NIEPEI0BBIM COBPEMEHHBIM 000pYJOBAaHUEM
- BBIOMpaTh 000pyA0BaHKE AJI1 KOHKPETHBIX TEXHOJIOTUYECKUX MPOIIECCOB C YIETOM 0COOEHHOCTEMN
XUMUYECKUX U (PU3UKO-XUMHUECKUX CBOMCTB MOJIMMEPHBIX MaTepHajIOB
Braoemy:
- COBPEMEHHBIMHU MPEJCTABICHUSIMH O TEPEIOBBIX TEXHOJIOTUSX M O0OpPYJOBAaHUHU IMPOLECCOB
MIPOM3BOJICTBA U3ENINI U3 TOJTUMEPHBIX MAaTEPUAJIOB;
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- O0mMMH TMPUHIMUIAMH ONTHUMHU3ALUU annapaTypHOro o(opmileHHs COBPEMEHHBIX IPOLIECCOB
nepepaboTKH MOJIMMEPOB;

- OCHOBaMH IMPOEKTUPOBAHUS COBPEMEHHBIX TEXHOJOTMYECKHUX IPOLIECCOB MPOU3BOICTBA U3EIIUN
U3 MOJINMEPOB.

3 Kparkoe cogep:xanue JUCUMILIHHbI

Pa3nen 1. BcnomoraresnbHble npoiecchl, MX anmnaparypHoe o)opmjieHue U poJib B TEXHOJIOTHH
COBPEMEHHOI'0 IPOM3BO/JACTBA NepepadoTKH NMOJMMEPOB

1.1. TpancnoptHoe M po3upyromee obopynoBanue. llorpy3zouHo-pasrpy3ouHoe 060pymOBaHHE.
[Torpy3uuku. [lITabenepsr. ['py3oBbie Tenexku. I'py3onoabeMuoe obopyaoBanue. Jlebenku. Tamu u
tenbdepsl. Kpan-6anku. JIudter. I'py30Bbie MOABEMHUKI

1.2. lucneprupyroiiee, cMecuTeIbHOE 00opyaoBanue. O0opynoBanue mjs cymkd. CMecuTenu st
CBIMMyYnX MarepuanoB. Husko- U cpenHEeMHTEHCUBHBIE cMecuTeld. CMECUTENH ¢ BpallarouuMcs
pe3epByapoM. CMECUTENH € IEPEMEIINBAIOIIUMH YCTPOHCTBAMU. BRICOKOMHTEHCUBHBIE CMECUTEIIN.
JIByXpOTOpHBIE CMECUTENHN. JIONIaCTHBIE CMECHUTEIIN.

Paszgen 2. CoBpeMeHHOE IKCTPY3MOHHOE 000PYy/10BaHueE 1JIS NepepadoTKH MOJNMEpPOB

2.1. KoHCTpykuusi OAHOILIHEKOBOTO JKcTpyaepa. OCHOBHBbIE KOHCTPYKTHBHBIE 3JIEMEHTBI
OJIHOUTHEKOBOI'O 3KCTpyiepa. KOHCTpyKTHBHAs cXxema OJHOIIHEKOBOIO 3KCTPYAEPa; TUIIOBAS CXEeMa
paszzeneHus I[IHEKa Ha OCHOBHBIE 30HBL. BapwaHThl KOHCTPYKTHUBHOTO  HCIIOJIHEHUS
MOALIUITHUKOBOTO y371a. CrocoObI COeAMHEHUSI IITHEKA C IIPUBOJIHBIM BAJIOM.

2.2. KoHCTpyKIMsS ABYXITHEKOBOTO JKCTpyJepa. becliHeKkoBble M CHEIUaIbHBIE IKCTPYIAEPHI.
KoncTpykins u mnpuHIUN paboThl  ABYXIIHEKOBBIX JKCTPynepoB. OCHOBHBIE 3JIEMEHTHI
JBYXIITHEKOBBIX SKCTpyAepoB. KOHCTpyKTHBHAs cxeMa JBYXIITHEKOBOTO JKCTpyAepa. Paznuunbie
BAPUAHTHl KOHCTPYKTUBHOI'O HCIIOJHEHUS ONOPHBIX Y3JIOB JIBYXIIHEKOBBIX 3KCTPYAEPOB.
KoHCTpyKTHBHOE UCIIOTHEHUE OTOPHBIX Y3JI0B JIBYXIIIHEKOBBIX SKCTPYACPOB

Pazgen 3. OOGopynoBaHue COBpPEMEHHBIX TEXHOJOTHYECKMX JIMHUH JJs1 TNPOU3BOACTBA
NpopUIbHBIX U3/1eJIUIi U OJYNPOAYKTOB U3 MOJUMEPHBIX MATEPHAJIOB

3.1. OOopynoBanue mJigi TMPOU3BOJACTBA IUIEHOK M JUCTOB W3 MOJUMEpPOB. TumuyHas
TEXHOJIOTUYECKash CXeMa Ipolecca W KOMIIOHOBKa OOOpPYIOBaHHS COBPEMEHHOW JIMCTOBAJIBLHOU
nuHun. Cxema arperara AJii W3TOTOBJCHMSI JTUCTOB U IUIUT. OOopydosanue 01 pe3Ku TOHKUX
mucToB. Cxema ycTpoicTBa 1J1s IpreMa IUIOCKOH MIIEHKH.

3.2. O6opynoBaH#ue Uit TPOU3BOJCTBA TPYO U nMpoduiieit u3 miacTMace, s HaloXKeHUs KaOelnbHOI
M30JISIIUU, JUISl TPaHYJIMPOBAaHUS. ODKCTPY3UOHHBIC JIMHUM TPEIHA3HAUYCHBI IS TPOU3BOJICTBA
rnagkocteHHbIX HDPE Tpy6. Dkctpy3nonnbie muaun 1is mpou3Bozacta RTP py0. DkcTpy3HoHHbBIC
muHuK 118 npousBoactea UPVC tpy0.

Pa3znen 4. AnnaparypHoe ogopMieHre METOIOB JIMThS MOJIMMEPOB MO/ 1aBJIeHHEM

4.1. TunoBas KOHCTPYKLIHS JUTHEBOW MaIIMHBI JJIs NepepaboTku moiuMepoB. Cxema JUTheBOU
MalllMHbl € IUIACTUKATOPOM IIHEKOBOro Tuma. (CxeMa JIMTheBOW MAalIMHBI C IUIACTUKATOPOM
nopiHeBoro tumna. [lopiHeBsie MpeAnIacTUKaTOPHI.

4.2. KoHCTpyKIIUS cTienaibHOro 000pyI0BaHus s TepepadOTKH MOTUMEPOB METOIAMU JTUTHS MTO]T
nasneHueM: 6eckosnonnbsie TIIA, anektpuueckue TIIA, PITA, muoronosunrionnsie TITA.

Pa3nesn 5. O6opynoBanue 1t GOPMOBAHUS U3 NMOJTUMEPOB MOJIBIX U31CTHI

5.1. KoHCTpyKuMsi SKCTPY3MOHHO-BBIIYBHBIX arperatoB. OBA ¢ TrOpHU3OHTAIBbHBIM WM
BEPTUKAIBHBIM PACIION0KEHUEM YepBsiKa. KOHCTPYKIIMsSI OCHOBHBIX Y3JI0B SKCTPY3UOHHO-BBIIYBHBIX
arperaros.

5.2. OBA nns peuienus 1eneBbix 3a1a4. OBA ¢ mporpaMMHBIM peryiaupOBaHUEM TOJIIUHBI CTEHKU
3aroToBkH; DBA st mpon3BoACTBa U3IETUI OOJIBIIIOr0 00BEMA; MHOTOMTO3UIIMOHHBIE DBA.
Pa3nes 6. Baakosoe o0opynoBaHue 1151 nepepad0TKHU NMOJMMEPHBIX MATEPHAJIOB

6.2. Kouctpykmusi BanbrnoB. Ha3Hauenus pabouell MOBEPXHOCTh BajbIlOB. ABTOMAaTHYECKOE
yIpaBIICHHE.

6.3. Kamaanpossie muaun. [I[puHnmmuanpHas cxeMa KajJaHIpOBOW JIMHUH ISl TIOJTYyYEHUs TIIOCKUX
IUICHOK (M3 TIAcTU(GHUIIMPOBAHHOTO MOMUBUHWIXJIOpHUAA). CrerualbHble MEephl JUIS TOCTHXKEHUS
HEO0OXOMMOM TOYHOCTH YCTAHOBKH MEKBAIKOBBIX 3a30POB.
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Pazgean 7. AnnaparypHoe ogopmiieHHe COBPEMEHHBIX MPOIECCOB MPOM3BOACTBA U3AeJNH U3
TEPMOPEAKTHUBHBIX NMOJUMEPOB

7.1. KoHCTpyKLIMS THAPABINYECKOr0 IIpecca AJisi TEPMOPEaKTUBHBIX IMOJTMMEPHBIX MaTepUaIOB

7.2. KOHCTpYKIIUS CIIEHUAIBHOTO MIPECCOBOTO 000PYAOBAHUS

Pazgen 8. OOopynoBanme aasi TepMopopMoOBaHMS W3AeJMd M3 JIMCTOBBIX MOJHMEPHBIX
MaTepHaJioB

8.1. Meroas! popmMoBaHus U3AECTUN U3 JTUCTOBBIX U IJIEHOUHBIX MMOJIMMEPHBIX MaTepuaaoB. Meroa
TepMO(pOPMOBaHUS JIHCTOBBIX MOIUMeEpoB. Bakyym-popmoanue. ITneBmodopmoBanue. Cxema
HEraTuBHOTO (POPMOBAHUS C MPEABAPUTEIHHON THEBMATHUECKOM BBITSIKKOM.

8.2. Konctpykumst obGopymoBanus sl (opMOBaHUS W3ACTUN U3 JIUCTOBBIX U IIEHOYHBIX
MOJIMMEPHBIX ~MaTEepHaJIOB: IOJyaBTOMAaTHYECKHE Ipecca, MHOTOMO3UIIMOHHOE IPECCOBOE
o0opyZ0oBaHUe, STaXXKHbIE W JICHTOYHBIE Ipecca, Mpo(UIbHBIE Mpecca s TePMOPEAKTUBHBIX
MOJINMEPHBIX MaTEPHAJIOB.

Paznen 9. AnmaparypHoe odopmileHHe COBPEMEHHBIX IIPOLECCOB CBapKH H3JeJuil M3
NOJIUMEePOB

9.1. Tuns! cBapku miactmacc. CBapka IUIacTMacc HarpeTbiM razoM. CBapka I1acTMacc pacijlaBoM-
npucaakoil. CBapka ImjiacTcMacc HarpeTbiM HMHCTpyMeHTOM. (CBapka IjiacTMacc TOKOM BBICOKOM
Y4acTOTBHI.

9.2. JlocTOMHCTBAa W HENOCTATKH CBapKH. BO3MOXXHOCTh TOJMY4YEHHUS U3JIEIHA OOJBIINX
pa3Mepos. [IpenmyiecTBa 1 HEAOCTATKU PA3JIUYHBIX BUIOB CBAPKH.

Pa3nen 10. OcHOBBI IPOEKTHPOBAHMS MPOU3BOIACTB NMePepadOTKH MOJTUMMEPHBIX MATEPHAJIOB
10.1. HopmupoBanue pacxoja MOJIMMEPHBIX MaTepuainoB. MarepuanbHblil 0anaHc NPOU3BOICTBA.
DHeprooOecrneueHne MPOU3BOCTB U3AECTUIN U3 TIACTMACC.

10.2. OcHOBHBIE CTPOUTEIIbHBIC K KOMIIOHOBOYHBIE PEIICHUS IPOU3BOJICTB MEPepadOTKU TIacTMacc.
I'enepanbhblil 1ad npeanpustus. CaHUTapHO-3aIIKUTHAS 30HA. TpeOoBaHUs K MIPOU3BOCTBEHHBIM
3MaHMsiIM M X Kiaccudukanus. OCHOBHBIE pa3MEpHbIE M KOHCTPYKTHBHBIE XapaKTEPUCTUKU
MPOMBIIIICHHBIX 34aHui. KOHCTPYKTHUBHBIE 3JIEMEHTHI 3/1aHUi U MPUHLUIBI KX MPOEKTUPOBAHMUS.
Ocselenre, BEHTWISAIMS M oOToIvieHHWEe. BomocHaGxkeHMe W BOJOOTBENCHHME (KaHATU3ALIMS).
KapkacHoe cTpouTenbCTBO ¢ UCIOIB30BaHUEM OBICTPOBO3BOAUMBIX — METAJIOKOHCTPYKIIHIA.

4. O0beM yueOHOH TUCHHIIINHBI

O0beM TUCUMTLTHHBI
Bup yueOHoit padoThI Axan, | Acip.
3E
q, 4,

O01masi Tpy10eMKOCTh TUCHHUILIHHBI 3 108 81
KoHTakTHasi padoTa — ayIMTOPHbIE 3aHITHSI: 1,33 48 36
B TOM 4ucJje B popMe NPAKTHYECKOH MOATOTOBKH
Jlexumu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JIaGoparopusbie pabotsl (JIP)
CamocrosiTeJibHasi pa6oTa 1,67 60 45
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3

1,67
CamocTosiTeIbHOC H3YUYCHHE PA3/IeTIOB TUCITUILIMHBI 59,6 447
Bua MTOroBOro KOHTpOJIf: 3ader c OLEHKOI

AHHOTanus padoyeil NPOrpaMMbpl JUCHHIIMHBI
«KoHcTpynpoBaH#ne TEXHOJIOIMYECKO OCHACTKHU NPOU3BOACTBA M3 M3AEJIHH U3 I0JTUMEPOB)
(h1.B./1B.01.04.1B.03.03)
1. Ieap AMCHMILUIMHBI — HAYYUTh OOYYAIOMIMXCS KOHCTPYHPOBAHHUIO M3JEIHN M3 IUIACTUYECKHUX
MacC, COCTABIICHHIO TEXHUYECKUX 3a/laHui Ha KOHCTPYHPOBAHUE U MPOU3BOJCTBO (HOPMYIOIIETO
WHCTPYMEHTAa, TPUOOPETEHUIO 3HAHUK O TTOAOOpEe MaTepuaia U MeTojia epepadoTKe MOJTUMEPOB B
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U3JIEIHSL.

2. B pe3ysbTare H3y4eHHs TUCHMIIIUHBI 00yYAI0OIUIICS T0JIKeH:

Ob6naznath caenyrOIUMI KOMIIETEHIUSAMYI U UHANKATOPaAMH UX JOCTHXKEHUS:

[K-2.1, I1K-2.2, T1K-2.3.

3namo:

- COBpPEMEHHBIE MOJXOAbl K BbIOOPY IOJMMEPHBIX MATEPUAIOB JJIsi U3TOTOBJIEHUS KOHKPETHBIX
BUJIOB HU3JICITHI;

- TEXHOJIOTUYECKHE OCHOBBI BHIOOpPA MapOYHOI0 ACCOPTUMEHTA IOJUMEPOB I IMPOU3BOJCTBA
KOHKPETHBIX U3/1EIUH;

- 0COOEHHOCTH KOHCTPYKTHBHOTO O(GOpPMIICHUS H3JENUH, MOJNy4aeMbIX DPa3ITUYHBIMU METOJaMH
nepepadoTKU IIACTMACC B U3/EIHS;

- OCHOBHBIC TTOJIOKEHUS TEXHUUECKUX 3aJJaHUi Ha U3TOTOBIICHUE (DOPMYIOIIETO MHCTPYMEHTA;

- COBpPEMEHHbIE TPEOOBAaHUS K KOHCTPYKLUAM pa3IMUHbIX BUJOB (POPMYIOLIETO HHCTPYMEHTA,

- METOIbl ONITUMH3AINU (POPMYIOIIETO HHCTPYMEHTA;

- METO/Ibl IIPOBEICHHSI IPUEMHBIX MCIIBITAHUI HOBOI'O ()OPMYIOLIETO HHCTPYMEHTA.

Ymemy:

- IPaBUJIBHO BBIOMpATh BUJA M MapKy MOJIMMEPHOIO MaTepuasa JUlsl MPOU3BOJCTBA KOHKPETHOTO
U3/1eIns;

- IPaBUJIbHO BBIOMPATh METOJ] IIPOU3BOJCTBA TOIO WJIM MHOTO U3/1EHS;

- KOHCTPYMPOBATh U3JEIINs U3 IIOJTMMEPHBIX MATEPUAJIOB C Y4ETOM CBOMCTB KOHKPETHOIO ITOJINMEPA
U METO0J1a ero nepepaboTKU B KOHKPETHOE U3/IEIHE;

- IPAaBUJIbHO COCTABJIATH TEXHUYECKOE 3aJaHUE Ha MPOEKTUPOBAHUE U U3TOTOBJICHUE (POPMYIOLIETO
UHCTPYMEHTA;

— TMpaBWIBHO MOAOHMpaTh MapKy NepepadaThBalOMIero OOOpPYJOBaHUS ISl TPOU3BOJCTBA
KOHKPETHOT'O M3JIE/IHsI BBICOKOIO KaueCTBa C MUHMMAJIbHBIMU 3aTpaTaMy ChIPbsl U BpDEMEHU;

- 0OPMIISATH TEXHUYECKYIO JOKYMEHTAIIHIO TIPH MTPOU3BOICTBE M3/ICIHIA U3 TUIACTMACC.

Braoemy:

- METOJaMH OIpEAENeHUS] ONTUMAJIbHBIX M PAlMOHAIbHBIX TEXHOJIOTMYECKUX PEKUMOB PaOOTHI
(bopMyIOLIEero HHCTPYMEHTA;

- MeroAaMM aHanu3a 3(p(eKTUBHOCTU pabOThl (HOPMYIOLIEro MHCTPYMEHTa NpPU IMPOU3BOJICTBE
KOHKPETHOTO U3JCIIHNS;

- METOJaMH YIIPABIECHUS U PETyJUPOBAHUSA TEXHOJOTHYECKMMH IMPOLECCAMH, MPOUCXOIAIINMHA B
(bopMmyrolIeM HHCTPYMEHTE.

3. Kpatkoe cogep:kanue AU CUUNIUHBI

Pa3nes 1. KoHCTpyKIMOHHBIE IJIACTMACCHI M UX KJIacCH(PUKALMA.

1.1. BpiGop 0a30Boii MapKH KOHCTPYKLUMOHHOH NJacTH4yeckoii Maccbl. OCHOBHBbIE CTATUM
TEXHOJIO0TH4eCKOro npouecca.

TexHonornyeckrne cBOMCTBA MOIMMEPHBIX MarepranoB. OCHOBHBIE (PAKTOPBI, OT KOTOPBIX 3aBUCUT
BbIOOp panmoHanmbHOro cnocoba nepepadorku [IM. Knaccudpukamus IIM mo TexHOIOTHYECKUM
CBOMCTBaM. 3aBUCUMOCTbh OCHOBHBIX ITPOLIECCOB, TPOTEKAIOIINX MTPH NepepadOoTKe MIacTMace, 0T UX
TEXHOJIOTUYECKUX CBOMCTB M CTaHAApPTHHIX mapameTpoB. OCHOBHbIE METOJbl NEepepadOTKU
IJ1acT™MAacC.

1.2. Oco0eHHOCTH KOHCTPYKIMH W3JAeJMi M3 INIACTMACC, MOJYy4aeMbIX PpPa3JMYHbIMH
crnocodamMu nepepadoTKu.

Tunosass cxema CTPYKTYPHBIX COCTaBISIOLIMX TEXHOJOTMYECKOro mpouecca. KoHCTpyKTHBHO-
TexHoJoruueckas cneruduka nzaenuii uz [IM. Ilpumepsr pedep xKecTKOCTH, U3TOTABIUBAEMBIX IO
TEXHOJIOTUU TPOM3BOJICTBA MHTETPAbHBIX KOHCTPYKIUH. TexHudyeckue TpeOOBaHMS K KadeCTBY
u3nenus. Bo3moxHocTH oOecrnedeHus 3aJaHHOW pa3MepHOM TouyHocTH u3fenuit u3z [IM npu
¢dopmoBanuu. Bo3moxkHOCTH oOecrieuyeHHss pPa3sMEPHOM TOYHOCTH W3JEIUN M3  Pa3IUUHBIX
TEPMOIUIACTOB. TEXHOJOTMYECKHE YCIIOBHS, ONIPEIECIAIOIINE 33JaHHYI0 pPa3MEpHYK0 TOYHOCTh
u3genuii U3 KoMno3uuumoHHbX [IM mpu JuThe MOA JaBJIEHHUEM. 3aBUCHUMOCTbh O€30TKa3HOCTH
MOJIMMEPHBIX U3/I€THUI OT TEXHOJIOTUYECKUX (DAKTOPOB M3TOTOBIICHHUS.
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Pasznea 2. Koncrpykuust GopmMyoiero MHCTpyMeEHTA ISl JINThbEeBbIX MAIIMH U MPECCOB.

2.1. MartepuaJjbl 111 H3r0OTOBJICHUSA (GOPM.

Haznauenwue, ycTpolcTBO U IPUHLIUII AeHicTBUA (hopM aiist mpeccoBanus. Knaccudukanus hopm amns
MIPECCOBAaHUS M3ICNUM M3 IiactMacc. MeToAnYecKne OCHOBBI MPOCKTHPOBAHUS (HOPMYIOLIHX
uHCTpyMeHTOB. [lmacTtmaccoBoe wuznenue kak uHGOpManuMoHHAas 0a3a i1 MNPOEKTUPOBAHUS
¢dopmyromiero HHCTpyMeHTa. BrnuBiire GpopMbl U3A€THs M YCIOBHM €ro KCIUTyaTallid Ha BBIOOD
BapHaHTOB OPHEHTALIMU MACCHI PH 3aoIHeHUH Gopmytoiero rae3aa. OnpeaeneHne MUHUMAIbHON
TOJIIIMHBI CTEHOK W3JeNui W3 IuactMmacc. Pacder rHE3mHOCTH mpecc-GopM U JIUTHEBOTO
npeccoBanus. Knaccuduxanus npecc-popMm 1Mo KOHCTPYKTUBHOMY THUITY OGOPMIISIONIUX THE3.
Marepuanbsl ¥ TEXHOJOTHYECKHE IMPOILECCHl M3TOTOBIEHHUS (hopMOOOpasyomux Aetaneid mpecc-
¢dbopM. HaznaueHnue, ycTpOHCTBO M IMPUHLHUI AEUCTBUA JUTHEBbIX (hopMm. B3anmmocBsass Gpopmsel ¢
JINTHEBOW MALLIMHOMN

2.2. ®opmoolOpasyome 3JIeMeHThI.

Pacuer MCTIONHUTENBHBIX pa3MepoOB OQOPMIISIONIMX JAeTaneill. JINTHUKOBBIE CUCTEMBI mpecc-(popm
JTUTHEBOTO ipeccoBanusl. KoHCTpyKkTHBHBIE 0coOOeHHOCTH U pacyéT. Cuctema oborpesa npecc-hopm:
Ha3HAueHHUe, KJIACCH(HKALUsA, OCHOBHBIE KOHCTPYKTHBHBIE OCOOEHHOCTH. CHUCTEMBI YyAaJCHUS
W3JIeHI U3 TOJIOCTH Ipecc-(OopMBI, IepeMelleHus U IIeHTpupoBanus aetaneil. OOuue TpedoBanus
K BeITATKUBATEISIM. CHcTeMa 0pOpMIISIONINX AeTanei U (MaTpHIIbl, TyaHCOHBI, 3HAKH, TUTUTHI U T.11.):
HazHauyeHue U kinaccuduxanus. JIMTHUKOBBIE cUCTEMBI. XOJI0JHOKAHAIBHBIE TUTHUKOBBIE CUCTEMBI.
['opsiuekaHabHBIE JIUTHUKOBBIE CUCTEMBI.

Pazpen 3. KoHcrpykmusi  ¢opmyomero  HHCTPYMEHTa sl 3KCTPY3HOHHOIO,
TepMO(OPMOBOYHOI0 M Pa3yBHOI0 000pPY/10BaHUS

3.1. OcHOBHBIE NPABUJIA KOHCTPYHPOBAHMS IKCTPY3HOHHBIX I'0JI0BOK.

OOmiee ycTPOHCTBO OSKCTPY3HMOHHBIX TOJOBOK M KanuOpyromux ycrpoucTB. Kraccudukanms
HKCTPY3MOHHOTO HHCTpYyMeHTa. DaKTOPHI, ONpeAeAonine KOHCTPYKTUBHOE 0(hOpMIIEHUE TOIOBOK.
YcrpoiicTBa s BEIpaBHUBaHHS MOTOKA. KoJbIieBbIe TOJIOBKU: TPYOHBIE, pa3ayBHbBIE, IUIEHOUHBIE,
kaOenbHbIe. ['0OBKYU A U31eNUi ClI0KHOTO poduist. [I[poyHOCTHOI U TEMIOBON pacyeT roJ0BOK.
KamuOpyrommuii maCTpyMeHT. @OPMBI T pa3ayBHOTO (POPMOBAHUS.

3.2. UHcTpyMeHT 111 TepMO(OPMOBAHHUS.

TexHonornyeckrne pa3sHOBUIHOCTH (POPMYIOIIET0 HHCTPYMEHTA. TeXHOJOTHYeCKHe pa3HOBUIHOCTU
MMHEBMOBaKyyMHOTO ¢dopMoBaHusi. DakTopbl, ONpeAensionue BBIOOP KOHCTPYKIIUU (HOPMBL.
TpeboBanus k koHurypanuu uzaenus. GopmooOpaszyronue neranu. . Pacmonoxkenune THeE3 U
PAcCTOSTHUS MEXKIY HUMH.

4. O0beM yueOHOo# TUCHUNJINHBI

O0beM TMCUMILIHHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
. 4.

O01asi TPYA0EMKOCTh M CIUTLIHHbBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 1,33 48 36
B TOM 4ncJje B (popMe NPaKTHYECKOI MOATOTOBKH
Jlexuun 0,44 16 12
[Tpaktryeckue 3ansatus (I13) 0,89 32 24
JlaGoparopubie paboTsl (JIP)
CamocrosiTesibHas padora 1,67 60 45
KonTtakTHas camoctositenpHas pabora 0,4 0,3

1,67
CaMocCTOsITENbHOE U3YUEHUE PA3AEIOB TUCIUILIMHBI 59,6 44,7
Bua uTOroBOro KOHTpOJIs: 3auer ¢ oueHKOM
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Tpek 8 - [ToimMepHbIe KOMIIO3UIMOHHbIE MATEPHUAJIbI
AHHOTanus padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«udposoii 1u3aiiH B MHAYCTPUH MOJUMEPOB U KOMIIO3UTOB»
(1.B./1B.01.04./1B.04.01)

1 Heap QUCHMILUIMHBI — CHOPMHUPOBATh KOMIIETEHIIMKM OOydJaromerocs B o0jacTu IudpoBOTO
IM3aiiHa TOJMMEPHBIX U KOMITO3UTHBIX U3JIenwii ¢ ucnois3oBanueM CAD cuctem.
2 B pe3yJbTaTe H3yYeHUs! TUCHUIIMHBI 00yYal0IMIACS TOJIKEeH:
O6nanath cneAyrIMMI KOMIIETEHIUSIMHI U UHIUKATOPAMU UX JTOCTUKEHUS:
[1K-2.1, TIK-2.2, TIK-2.3.
3Hnameo.
—  OCHOBBHI BBIOOpA MOJUMEPHOTO MaTepHalia sl 3aJaHHOTO U3ICTIUS;
—  00mIue MPUHIUIBI KOHCTPYUPOBAHUS U3/CIINN U3 TIOTUMEPOB U KOMIIO3HTOB;
—  TOHATHS TEXHOJOTUYHOCTH HM3ICIHA M MX CHEeUU(PUKY I pa3InyHbIX METOA0B (POPMOBAHHS
U3ICTINI;
—  TOAXOJIbl K KOHCTPYUPOBAHUIO U3JIETIMIA B 3aBUCUMOCTH OT METO/Ia MPOU3BOJCTBA;
—  mapaMmeTpsl MaTepuaia u mpoiecca GopMoBaHus, TPEOYIONIHE ydeTa Ipyu KOHCTPYHUPOBAHUH.
Ymems:
—  OCYHIECTBIISATH MOI00P MaTepuaa Juis IPOU3BOJICTBA 3aJaHHOTO U3/IEIHS;
—  KOHCTPYUPOBATh TEXHOJIOTHYHBIC W3JIETUS U3 MOJUMEPOB M KOMIIO3UTOB C HCIIOJIb30BAHHEM
CAD nporpamm Jij1st pa3IM4IHBIX METOJIOB (HOPMOBAHUS;
— paboTarh cO CTaHIApTaMU Ha MATEPUAITBI M U3ICTIHSL.
Braoemsy:
—  HaBbikamu paboTsl B SolidWorks;
—  NPUHIMIIAMUA KOHCTPYHPOBAHUS U3JCIUN I Pa3IMYHBIX METOJ0B (POPMOBAHNUS;
—  HaBBIKaMHU pabOThI CO CTaHIAPTAMH HA MaTepUAIbl ¥ U3JIEIIHS;
HaBBIKAMH pa0OTHI C YEPTEIKAMU U TEXHUYCCKOH JTOKYMEHTAIIUCH.
3 KpaTkoe cojep:kaHue IUCHUNTHHBI
Pa3zgean 1. OcHOBBI BHIOOPA NMOJUMEPHOT0 MATEPUAJIA IS 3aJaHHOTO U3/1eJHsl
1.1. Buzpl moimMepHBIX MaTepuainoB. Beioop 6a30Boit Mapku.
[ToHSTHST WHXEHEPHBIX U  KOHCTPYKIIMOHHBIX TUIACTHKOB, OONACTH WX MPUMEHEHUS.
Kommo3urmonnsie Matepuanbl: AUCIEPCHO-HAMONMHEHHBIE M apMupoBaHHbIe. [loHATHE 06a30BOi
MapKH MOJIMMEPHOTO MaTepuana.
1.2. YcnoBus dKCITyaTauy H3ACUi, IIOKa3aTell KauecTBa MPOSKTUPYEMOTO U3 ICITHS
VYcnoBust 3KCIUTyaTalliy: KaKue MapaMeTphl YUUTHIBAIOT, KAK BIUSIOT HA KOHCTPYUPOBAHUE U3/ENHS.
Heo6xomumMocTs nHkeHepHBIX pacueToB. [lokazaTenu kauecTBa MPOSKTUPYEMOTO U3/IEIHS, UX CBSI3b
C YCIOBHUSIMM OJKCIUTyaTaluu. HopmaTHMBHO-IIpaBOBBIE JTOKYMEHTBI, OTpa)arollue IapaMeTphl
Matepuaios u uznenuil. Pabora c 'OCTamu.
Pasznen 2. TexHoJJornaHOCTL H3AEIHIA
2.1. TeXHOMOTUYHOCTH U3/ENHH, MOTYy4aeMbIX METOIOM JIUThS MOJ] TABJICHUEM U IPECCOBAHUS
TexHOMOTUYHOCTh M3JENUA KaK OCHOBHOHM IIOKa3zaTeidh KauecTBAa KOHCTPYKIIMOHHOW paboTHI.
MeToapl TOCTHKEHUS TEXHOJIOTUYHOCTH JIJISl TUTHEBBIX U MPECCOBAHHBIX U3Ieui. ToIMHA CTEHOK
m3nenust U AHa. Topusl u3genusa. Texnomormyeckuit ykioH. Pebpa sxectkoctu. Pammychbr
3akpyrieHuit. Otrepctus. [lonnytpenus. OnTuManbHbIe U HEKETATEIbHBIC BAPUAHTHI BBITTOJIHEHUS
KOHCTPYKIIHH.
2.2. TeXHOTOTMYHOCTh U3ENHM, TOTYy4aEMbIX METOJAOM SKCTPY3HUH
Knaccudukanus sxctpy3uoHHbIX uznenuil. [lorstue npodumns. OTKPBITHIE, 3aKPHITHIE U STYEUCTHIE
npo¢ UK, BApUaHThl UX UCTOJHEHUs. Bunpl cnenuanpHeIX npoduield. BausHue TOMMUHBI CTEHKH
npoduns Ha TEXHOJOTUYHOCTh Wu3Jenus. Pedpa KECcTKOCTH B OKCTPY3MOHHBIX TPOGUIISX.
Oco0GeHHOCTH KOHCTPYKIINH Mpoduiieii ¢ 60NbIIMMHU paArycaMy 3aKpyriieHui. Pa3HOTONIMHHOCTS.
2.3 TexHOMOTUYHOCTH U3ACIUi, OTydaeMbIX TepMo(opMOBaHuEM

144



Vel u nepexosl B u3genuu. [lo3utuBHoe U HeraTuBHOE (hOpMOBaHUE: 0COOEHHOCTH KOHCTPYKIIUU
u3aenus. Pa3HOTONIIMHHOCTD, €€ XapakTep MpHU Pa3IndHbIX TUNaX TepModopmoBanus. Opedpenne
[IPY HETaTUBHOM U TIO3UTUBHOM (hOpMOBaHUU. SUencToie n3iemusl.
2.4. TexHOIOTHYHOCTh M3/EIHA, TIOTY4aeMbIX METOJIOM Pa3TyBHOTO ()OPMOBAHUS
PasHoronmuHHOCT,  Kak  Haumbojee  crneudduyHas  4yepTa  pa3ayBHOro  (opMoOBaHUS.
Pa3HOTOMIIMHHOCTS 110 BHICOTE U IIOTIEPEUHOMY ceueHu0. Pe3pba Ha mycroTensbix nzaenusx. Pacxon
noiuMepa Ha eauHuny oOwvema. dopma uzgenus M yaoOCTBO 3Kcmryaranuu. OcoOeHHOCTH
KOHCTPYKILIMU JHA u3Aeauid. JKecTKOCTb N3/ienusi: MpoJ0JIbHbIE U MTOTIepeyHbIe pedpa.
2.5. TeXHOJOTMYHOCTh U3JENHI U3 aPMUPOBAHHBIX TUIACTUKOB
Cremuduka MetofoB ¢opmoBanus. llapamerpsl MONMMMEpPHOW MaTpUIBI U APMHUPYIOLIETO
HAIOJIHUTENII KaK OCHOBAa JJisi KOHCTPYUPOBAHHS HU3JAEIHS. AHHU3Z0TPONHUS IMPOYHOCTHBIX
XapaKTepUCTHK, €€ Y4eT B KOHCTPpyHpoBaHWUU. [loAHYTpeHHs, IUIaBHOCTH (OPMBI, PaAJAUYCHI
3aKpyTJICHUH.
Pa3nea 3. OcnoBbl nugpoBoro qusaiina
3.1. 3akomcTBO ¢ uHTEepdeiicom nmporpammel SolidWorks, 6a30BbIe HHCTPYMEHTHI
OcHoBHBIE TepMUHBI U TOHATHA. LluppoBoe MNPOEKTUPOBAHHE KaK COBPEMEHHBIH |
BBICOKOIIPOU3BOJIUTENBHBIN HMHCTpYMEHT paboTsl umxkeHepa. CAD cucrembl. Bo3moxkHOCTH,
00JIaCTH MPUMEHEHHS.
3HAaKOMCTBO C TIPUBETCTBEHHBIM OKHOM (Jeranb, cOopka, dyeprex). Hactpoiika miabnona.
3HAKOMCTBO C BEPXHHMM M OOKOBBIM MEHIO. 3HAKOMCTBO C paboueill obnacteio. [TonsiTue ackusa.
[Tnockoctn  ackuza. Ilpsimas, OKpPY>KHOCTb, MPSAMOYTOJBHHUK, JJIMNC.  MHCTpyMeHT
" ABTOMaTH4ECKOE HaHECEHUe pazmepoB". B3aumocssizu
(TOpU30HTATBHOCTH/BEPTUKAIBHOCTH/PABEHCTBO/KOHIIEHTPUYHOCTh 1 T.J.). HUuctpymeHT
"Ckpyrnenue/®@acka" u "Cwmemenne o0bekToB". Co3maHue MacCHBOB (KpPYroBOW M JIMHEHHBIN)
Coznanue BCIOMOTaTeIbHON TeOMETpUH (TOYKa / OCh / TIIIOCKOCTb ).
OcHoBHbIE IIPaBUJIa CO3AAHUS 3CKU30B. [IOHATHE MOJHOCTHIO OMpPENEIEHHOIO ICKU3a, MOAXO0IbI K
€ro JOCTH)KEHUIO. DTamnbl co3nanus. OYHKINH MPUBSA30K B CO3aHUU TMOJTHOCTHIO OMPEIEICHHOTO
scku3a. Panmonanuzanus oOpazmepuBanus 3cku3a. PerakrupoBanue 3cKu3a.
3.2. Cozpmanue 3D monenelt uznenuii U3 MoJIMMEPOB U KOMITO3UTOB
OCHOBBI TOBEPXHOCTHOTO MOAieNUpPOBaHus. OCHOBHBIE HHCTPYMEHTHI U IPUHIUIIBI
[ToHATHE TOBEPXHOCTH. MeTOJbl MOCTPOEHHUS OCHOBHBIX M BCIIOMOIATENIbHBIX IOBEPXHOCTEH.
WHcTpyMeHTBI: MJIOCKash MOBEPXHOCTh, BBITSIHYTas MOBEPXHOCTb, MOBEPXHOCTb IO CEYECHHUSM,
MIOBEPXHOCTH 10 TPAEKTOPUHU. OCHOBBI TBEPAOTEIBHOIO MOAenUpoBanus. [IoHsATHE TBEPIOTENBHON
Mozenu. MHcTpymeHThl co3maHus: Oo0ObIlIKa, BBIpE3, CKpyIJieHHe, (acka, MacCHBBI.
PenaktupoBanue monenu. [IpucBoenne maTepuana, pacdeT MacCOBBIX XapakTepucTHK. [IpoBepka
pa3Mepos.
3.3. Cnenuduueckre HHCTPYMEHTHI A7 Tu3aitHa U3J1eNIUi U3 MOJIMMEPOB U KOMIIO3UTOB
ToHKOCTEHHBIE M37ENUs U3 MOJMMEPOB M KOMIO3UTOB KaK OJHH U3 TJaBHBIX «IIOTpeOUTENEH»
ITOBEPXHOCTHOT'O MOJIETTUPOBAHUSI. VYrany6nenHoe IIOBEPXHOCTHOE MOJIETTUPOBAHUE.
MacmrabupoBanue neranu. O6o10uka.
Paznen 4. Ucnoab3oBanue 3D moneieii u3esmii 1J1s1 KOHCTPYHPOBAHUSI OCHACTKH
4.1. ba3oBble MPUHIUIBI KOHCTPYUPOBAHUSI OCHACTOK.
dopmoobpasyromue. Yuer ycaJku mMarepuaiga U BO3MOXKHBIX JepekToB. DOpMBbl IS JUThS MO
naBneHueM.  IIpeccoBeie  ¢GopMBl.  DKCTpY3HMOHHBIE  TOJIOBKH. DopmooOpasyiommie B
tepModopmoBaHuK. PopMbl uIg pa3ayBHOro GopmoBanus. [Tonoxxenue nzgenus B popme, TUHUS
pazbema Gopmbl. TexHomornueckas OCHaCcTKa JUIsl U3/€TUI U3 apMUPOBAHHBIX IJIACTUKOB.
4.2. Ocobennoctu mojeneii s 3D neuatu.
TommuHa CTEHKH W ONOpPHOW MOBEpXHOCTU. CIOXKHOCTE TE€OMETPUHM, IOJHYTPEHUS.
Ilepecekaromumecs anemeHnTsl. HaBucaromue 21eMeHThl. Y 3KHe MecTa. YUeT yCaaKu.

4  O0beM y4yeOHOI AUCHUNTHHBI
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O0beM TUCUUIIIMHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4, 4.

O01masi Tpy10€eMKOCTh M CHUTLITHHbBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
6 mom uucie 6 hopme nPpaKmu4ecKoil n0020moeKu 0,44 16 12
Jlexknuu - - -
[Tpaktrueckue 3ansatus (113) 0,89 32 24
8 MOM Uuciie 8 hopme NPaKmueckol no020moeKu 0,44 16 12
JlabopaTtopHsie paboTsl (JIP) - - -
CamocTosiTesbHasi padoTa 2,11 76 57
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,3

2,11
CamMocCTOosITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 75,6 56,7
Bua MTOroBOro KOHTpOJIA: 3a4€T C OLICHKOM

AHHOTaIUs padoyeil MPOrpaMMbl AU CHUILITMHBI
«TexHoa0rusi 1 060Py/A0BAHNE MPOU3BOACTBA H3IEJHIT U3 MOJUMEPHBIX KOMIIO3UIIMOHHBIX
marepuajios» (b1.B./1B.01.04./1B.04.02)
1. Heap aucuumiIuHbl — QOpMUPOBaHHME Yy OOYYAIOIIUXCS 3HAHUM 00 OCOOEHHOCTAX
TEXHOJIOTUYECKOTO M alMapaTypHOro O(OPMIICHUS COBPEMEHHBIX ITPOIECCOB IMPOU3BOJICTBA H
epepadoTKH TOJUMEPHBIX KOMIIO3MIIMOHHBIX MAaTEPHAJIOB, B3aMMOCBS3H CBOMCTB IOJIMMEPHBIX
KOMITO3UITMOHHBIX MaTePUAJIOB C IMPOIECCAMH, IPOUCXOISIIIMMHI Ha TPaHUIIE pa3jeina ¢a3 mojJumep-
HATIOJHUTEIb, O0YYCHUE WHKCHEPHOMY MBIIUICHHIO U HMCIIOJIb30BAaHUIO 3HAHUI B MPAKTUYCCKON
JIEATEILHOCTH.
2. B pe3ysibTaTe H3yuyeHHs TUCHHILIHHBI 00yYAIOIIUICS T0JIKEH:
OO6sagath CIeayONMMI KOMIICTCHIUSAMU U MHIUKATOPAMHU UX TOCTHIKEHUS:
IK-1.1; TIK-1.2, TIK-1.3, T1IK-2.1, TTIK-2.2., TTIK-2.3.
Suame:
- 3aKOHOMEpPHOCTH XUMHUYECKHMX M (U3UYECKUX TMPOIECCOB MPHU MPOU3BOJCTBE MOIUMEPHBIX
KOMITO3UITHOHHBIX MaTepUajoB;
- TEXHOJOTMYECKHE OCHOBBI OpPraHU3alliid COBPEMEHHBIX MPOIIECCOB MPOU3BOJCTBA MOIMMEPHBIX
KOMITO3UITHOHHBIX MaTepUajoOB;
- COBpEMEHHbIE TpeOOBaHHS K almapaTrypHOMy O(QOPMIIEHHIO OCHOBHBIX MPOIECCOB MPOU3BOJICTBA
MTOJIMMEPHBIX KOMITO3UITUOHHBIX MaTEPHAJIOB.
- METOJABl KOHTPOJISI OCHOBHBIX TEXHOJOTHYECKHX I[apamMeTpoB TPOIECCOB IMPOU3BOJCTBA
MTOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAJIOB;
- METOJIbl ONTHUMH3ALUU XUMUKO-TEXHOJIOTHUECKHUX TPOIECCOB MPOU3BOJCTBA MOTHUMEPHBIX
KOMITO3UITHOHHBIX MaTEpUaJOB;
- METOJbI OIEHKH A(PPEKTUBHOCTH MPOIECCOB MPOU3BOJCTBA MOIMMEPHBIX KOMIIO3HIIMOHHBIX
MaTepHaJIOB.
Ymems:
- COCTaBJISITh W AHAIM3MPOBATH COBPEMEHHBIC TEXHOJIOTHYCCKHUE CXEMBI OCHOBHBIX IPOIIECCOB
MPOU3BOJICTBA TOJUMEPHBIX KOMIO3UIIMOHHBIX MAaTepUaANOB, yMETh WX ONTUMH3UPOBATH U
HAIOJIHATH TIEPEIOBBIM COBPEMEHHBIM 000PYI0BAaHHUEM.
- BBIOMPATh TEXHOJIOTHMUYECKUE TTApaMEeTPhI AJI1 KOHKPETHBIX TEXHOJIOTUYECKUX MPOIIECCOB C YIETOM
OCOOCHHOCTEH XHMHYECKHX H (U3HKO-XUMHYECKHX CBOWCTB TOJUMEPHBIX KOMIIO3HIIHOHHBIX
MaTepuasos;
- BBIOMpaTh O0OOpYyJOBaHWE JJIT KOHKPETHOTO IIpollecca TPOM3BOJACTBA  IOJIMMEPHBIX
KOMITO3UITHOHHBIX MaTepUasoB;
- OpraHW30BaTh YIPABICHHUE TEXHOJOTWYCCKUMHU IPOIECCaMU TPOU3BOJCTBA IOJIMMEPHBIX
KOMITO3UITMOHHBIX MaTEPUaIOB ¢ MAaKCUMATbHON CTETIEHBIO YPPEKTUBHOCTH.
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Braoemy:

- METOJaMH OIpEJeNICHUS] ONTUMAIbHBIX M PAlMOHAIBHBIX TEXHOJIOTMYECKHX PEKUMOB pabOTHI
000pyI0BaHUS MPOLIECCOB IPOU3BOICTBA MTOJIMMEPHBIX KOMIIO3UIIMOHHBIX MATEPUAJIOB;

- MeTojamMH aHaiu3a A(PQPEKTUBHOCTH pabOTHl KOHKPETHOTO MPOM3BOJCTBA IOJMMEPHBIX
KOMITO3UIIMOHHBIX MaTEPUasOB;

- METOJIaMU YIIPaBJIEHUS U PETYIUPOBAHUS XUMHUKO-TEXHOJIOIMUYECKUMHU IIPOLIECCAMU ITPOU3BOJICTBA
IIOJINMEPHBIX KOMITIO3ULIMOHHBIX MAaTEPHAIIOB.

3. Kpatkoe cogep:kanue AU CUHIITUHBI

Paznes 1. ®u3nKo-XxuMHYeCKHE OCHOBBI CO3/1aHUSI KOMIIO3UIIHOHHBIX MATEPHAJIOB.

1.1. SIBnenus Ha rpanuie pasnena ¢ga3. OcTaTouHbIC HANPSHKEHUS B KOMIIO3UIIMOHHBIX MaTepHaax.
PaGoTta aare3um. ANre3noHHas IPOYHOCTb, (DAKTOPBI, BIMSIOIMI Ha CBOMCTBA aAre€3MOHHBIX
COEMHEHMH, CIOCOObI MOBBIIIEHUS AIr€3MOHHON IPOYHOCTH, METOJbl OLICHKH. BHyTpeHHue
HaIPsDKEHUS Ha MPAaHULE HAITOJIHUTENb-MaTpULa. BiausHue cMauuBaHus CBSA3YIUM HAIIOJHATENS HA
a/Ire3NOHHYI0 IPOYHOCTH Ha TpaHulle pazzaena ¢a3. CeneKkTUBHAS aAcOpOIMsI KOMIIOHETOB aJIre31Ba.
AnnpeTrupoBaHUe MUHEPAJIbHBIX BOJOKOH. CTpykTypa U BbIOOp anmpera. CuilaHOBBIE allpeTsl U
ankoKkcuTHTaHaThl. CIIOCOOBI anmpeTupoBaHus. ANNPETUPOBAHNE TIOIHAPAMUIHBIX BOJIOKOH.
HampspkeHns B KOMIIO3MLIMOHHOM — MaTepuase: KpHUCTAUIM3alMOHHBIE, TEPMUYECKUE, IpU
OTBEPKJICHUU, TEXHOJIOTHYeCKUE. Pe3ynpTaT 1eHCTBUS OCTaTOYHBIX HAIPSKEHUI.

1.2. Mozaynb ynpyroct 1 fepopmarusi KOMIIO3ULMOHHBIX MaTepHalloB

Kputnueckas nnuna BosiokHa. I[IpenenbHoe KOJIMYECTBO HAIMIOJIHUTENS. Y CIOBUS BbIPOBA BOJOKHA.
VYcnoBue KpUTUYECKOW JUIMHBI BOJIOKHA. DakTOpBI, BIMAIOIME HA KPUTHYECKYIO JUIMHY BOJIOKHA.
Koadpduument ymakoBku BonokHa. Kpuruueckoe 00BbEMHOE CcoJep)KaHHE BOJIOKHA B
KOMIIO3ULIMOHHOM MaTepualle U €ro cBs3b ¢ Ae()opMariOHHO-IPOYHOCTHBIMU XapaKTepUCTUKaMU
KOMITO3UIIMOHHOTO Marepuayia. Moaynb yOpyrocTd KOMIIO3WLMOHHBIX MaTepuaioB. BepxHss u
HVDKHSSL TPaHULBl MOJYJI YNPYTOCTH. ypaBHEHHE YpaBHEHMs Xuimna M OHIUTEHHA IS MOIYJIs
YIOPYTOCTH - YCJIOBUS pUMeHeHus. Pa3ien ynpyroctu u pexxumsl 3KCIUTyaTallid KOMIIO3ULIMOHHOTO
matepuana. Jlepopmanus ~ KOMIO3MLIIMOHHOTO  MaTepuana. XapakTep  J1ehOopMHpPOBAHUSA
KOMITO3UIIMOHHBIX MAaTEepHaioB. YIpyrue, IUIaCTHUYHBIE, Aedopmanuu mon3ydectu. Kpussie
HampsbkeHue - jaedopmanus KOMIIO3UIMOHHBIX — MaTepuayioB. Peojoruueckue cBoicTBa
HAIOJHEHHBIX MOIUMEPOB. DAaKTOPHI, BIMAIOIINE HA PEOJIOTHYECKUE CBOWCTBA KOMIIO3UILIMOHHOTO
Matepuana. Koapdunuent DHmreliHa - gusndeckuil cMbici. YpaBHeHUEe AppeHuyca, ypaBHEHUE
MyHu - ycnoBusi npuMeHeHHUs. Pemérdyaras Mozaenb KOMIO3MIIMOHHOIO Marepuana. Bs3kocTs u
PEXUMBI IEpepabOTKU KOMITIO3UIIMOHHBIX MaTEPHAJIOB.

1.3. TIlpouHocTe M pa3pyllleHHEe KOMIO3MIMOHHBIX MarepuaioB. Teopus I'puddurca. Teopus
OpoBana. Ctaguu pas3pylIeHUsT KOMIIO3UIMOHHBIX MAaTE€pHalIOB. Y paBHEHHE pacuéra IPOYHOCTU
Marepuana ¢ TpemuHou. [Iponecc pocra Tpemmnbl. Teopus JleHra st onucaHus pa3pylIeHUs
MatepuanoB. Craauu paspylleHHMs KOMIIO3MLIMOHHBIX MaTepuaioB. [IpouHocTs mpu oceBoM
PacTsLKEHUU. MUHMMAIbHOE KOJIMYECTBO BOJIOKHA. KoadduiueHT peanuszanny IpoYHOCTH BOJIOKHA.
ITonepeunoe pactpeckuBanue. JleopmarioHHast COBMECTUMOCTb. [IpOYHOCTD IpH CHKATUH.

1.4. Ilpomutka cBs3yroUIMM HanojHuTened. YpaBHeHue Jlrompe. Mertonsl omnpeaeneHus
ko3 duurenTa nmponunaeMoctu. Ypasaenue Jlapcu. Ypasaenuem Koszenu. MexaHusM NpONUTKH.
CriocoObl MOBBILLIEHUS TIPOU3BOAUTENBHOCTH MTPOIUTKH.

Pa3znen 2. OgHocraguiinbie U AByXCTaauiiHbIe MeTOAbI MeToabl nepepaborku ITKM (single-
stage methods / two-stage methods)

2.1. Meronbl Npon3BOACTBA U3JIENHNH U3 HETPEPHIBHBIX BOJOKOH

[Tyntpy3usa. Hamotka. [loBbllieHME NPOU3BOAUTENHHOCTH OOOpPYIOBaHMS M  KadecTBa
OCECUMMETPHUUYHBIX KOMIIO3UIMOHHBIX H3/I€JIMI Ha OCHOBE MaTEMAaTUYECKOTO MOJEIMPOBAHMS
nporuecca. BzauMocBsizu Mexy TeMieparypoi, CTENeHbI0 OTBEPKICHNUS, JaBICHUEM CBA3YIOIIETO,
HanpsHKeHHO-e(OPMHUPOBAHHBIM COCTOSIHUEM, ycuiareM (popmoBanus. OcoOEHHOCTH MyNTPY3UU U
HaMOTKH JIJIs1 KpyITHOrabapuTHBIX u3zenuil. [loBblienrne npon3BOAUTENbHOCTH TPOLIECCOB.

2.2. Meronpl NpOU3BOACTBA U3/IENNM U3 TKAHBIX HAIIOJHUTENIEH
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KonrtaktHOEe (opMoBanue (pyunoe). IIponutka mon maBiaeHuem (RTM). Bakyymuas wuHby3us.
[TponuTKa TJIEHOYHBIM CBA3YIOIIKUM. OTIMYUTEIbHBIE OCOOCHHOCTH JaHHBIX METOJO0B, OCHOBHBIC
TEXHOJIOTUYECKHE  IapaMeTphbl, CXEMbl TPOBEACHHSI IPOLECCOB, CXEMbl (OPMYIOIIEro
000pyZ0BaHUs, OCHOBHBIE NMPEHMYILECTBA M HEAOCTAaTKH. [IpOJOIDKUTENBHOCTE MpoIecca U €ro
Tpya0eMKOCTh. CIIOCOOBI CHUKEHHS MPOIOJDKUTENILHOCTH MPONUTKU. OLIeHKa MPOIOJIKUTEIEHOCTD
nporiecca nponutku. Crnoco6 SMRIM (Sequential Multiport Resin Injection Molding).

2.3. MeTo1bl IPOU3BOACTBA M3CIHI U3 PYOJICHBIX (KOPOTKHUX ) BOJIOKOH

KonraktHoe ¢opmoBanne. Bubpammonnoe ¢opmoBanue. Hampuienne. KoMmo3uIMOHHBIM
marepuana GMT - Glass Mat Thermoplastic. MaTsl Ha OCHOBE HEYNOPSI0YCHHO OPHEHTHPOBAHHBIX
HENPEPBIBHBIX BOJIOKOH. MaTbl, OpPMEHTUPOBAHHBIE IO OJHOM OCH. MaTbl Ha OCHOBE JJIMHHBIX
pyOsenbix crekiioBosokoH. [Tomydadbpukar GMT-komMiio3uTa B Bue TKAHOTO IpeTpera.

Pa3znen 3. Ocob6ennoctu Meroanbl popmoBanus I[IKM ¢ ucnonb3oBaHMeM pa3iHuYHBIX THIOB
CBA3YIOIIMX

3.1. IIpoMbIIJIEHHOE NPOU3BOJACTBO HM3JEIMH K3 KOMIIO3ULMOHHBIX MAaTEpHUajoB Ha OCHOBE
TEPMOILIACTOB. DKCTPY3Hsl, JTUTHE MO AaBJIeHUEM, KabenbHbli MeTol. TeXHOJIOorus mpou3BOACTBA
KOHLIEHTPATOB, JUCIEPCHOHAINOIHEHHBIX TEPMOIUIACTOB, BBEACHUE apMUPYIOIIUX HAIOJIHUTEIIEH.
HucnepcHo-ynpouennsie [IKM. Mexannueckas 00paboTka 3KCTPY3UOHHBIX 3arOTOBOK. 3D-meuaTs.
@opMBI BBITYCKAa apMUPOBaHHBIX TepMoIluiacTU4HbIX [IKM: onHOHaIpaBieHHBIE JICHTHI, TKAHbIE
npenperu, JaMuHaTel. OCHOBHBIE METOJBI MepepadOTKU: aBTOMATHU3WPOBAaHHAs BBIKJIAJKA JICHTHI,
BaKyyMHO€ (OpMOBaHME, ropsyee IPEcCCOBaHWE, MHOTOCTAaJWNHbIE METOAbl (opMoBaHus, 3D-
reyarsb.

OnTumasibHOE 3HaUEHUE CTeNeHU HanojiHeHusl. CpaBHEHHE pa3InYHbIX MeTO/10B nonydeHus [IKM
10 TIPOYHOCTH U COJIEP>KaHuUI0 BOJIOKOH. [Ipumepbl BbIOOpa TexHOI0TuU (POPMOBAHUS B 3aBUCUMOCTHU
OT TeoMeTpuHu U TpeboBaHus K Aetanu. [Ipumepsl BEIOOpa TeXHOTOTHH (POPMOBAHUS B 3aBUCUMOCTH
OT T€OMETPUH U TPEOOBAHUS K JETaIH

3.2. IlpoMbllIIEHHOE MPOU3BOJACTBO HM3JEIMH W3 KOMIIO3MLMOHHBIX MAaTEpUajoB Ha OCHOBE
PEaKTOIMIACTOB

KonraktHOe (hopMoBaHue (py4HAs BBIKJIAJIKA M HaIbUICHUE), HHXXCKIIMOHHOE (hopMOBaHUE (resin
transfer molding (RTM)) u ero pasHOBUIHOCTH, BaKyyMHas MH(QY3Us; IPECCOBAHUE; MYATPY3US U
€€ pa3HOBUHOCTH; HAMOTKa (CyxXasi U MOKpas); aBTOKJIaBHOE (POpMOBaHNE; TEPMOKOMIIPECCUOHHOE
dbopMoBaHme.

ABTOMaTH3UMpOBaHHAs BbIKJIAJKa mpenperos (meton uHy3uu, RTM) kak anbrepHaTHBa py4yHOU
BBIKJIaZIKe. ABTOMATH3MpOBaHHAs JamuHanus crpuHrepa (ASL: automated stringer lamination).
ABToMaTH3UpOBaHHas BhIKIaAKka BojokHa (AFP: automated fiber placement). AsTomaTi3upoBaHHas
BbIKJIazKa JieHThl (ATL: automated tape layering) ABToMaTH3MpOBaHHAsI HANPABJICHHAS BBIKIAIKA
cyxoro BosiokHa (DFP: Dry/directed fiber placement). Henoctatku texnonoruit ASL/AFP/ATL
[peumymiectBa U Hemoctatku RTM texnomoruu. Bapuammu RTM (RTM Variations): RTM Light,
HP-RTM, VA-RTM.

[Tony4yenue nznenuit MeToJ0M HaMOTKH. OCOOEHHOCTH «CYXOW» U «MOKPO» HAMOTKH. MeXaHU3Mbl
HamoTku. Knaccudukanuss cnocoboB HaMOTKH: MO croco0y COBMELICHHS CBS3YIOLIETO |
HaTOJHUTENSA; MO PUCYHKY YKJIAJIKH apMaTypbl, MO YCTPOHCTBY HAMOTOYHOTO OOOpYyIOBaHHUS
[IpuHnunuaneHas cxema M3TOTOBJICHHS JeTajel METOJOM CyXoll W MOKpod HamoTku. Cxema
nornepeyHoi HaMoTKH. CxeMa oceBoi HaMOTKH. CXeMa MpOoJ0JbHO-IIONEpeYHON HaMOTKH. Cxema
MIPOCTOM CIHUPAIbHOM HAMOTKHU. CXeMa MpoAO0JbHO-IONEpEeYHON HaMOTKU. [Ipo1onbHO-KOIbLEBast
CX€Ma HaMOTKH KOHHYECKOro u3aenus. OnpaBku 11 HAMOTKH.

dopMHupoBaHUE TUIETEHOTO (CETYATOro) TMOAKPEIUICHUS IS 3aMKHYTBIX, OO0OJIOYEUHBIX
KOHCTpyKUUH. [IpenMyiiecTBa 1 HEOCTATKH METO/1a HAMOTKH

KonTaktHOe (hopmoBanue. BubpanuonHnoe popmoBanue. Metos KeCTKOro MyaHCOHA M KECTKOM
MaTpHIlbl (METOJI COBMELIEHHBIX (popm). DopMoBaHUE B aBTOKIIAaBE, THApaBiInyeckoe (hopMoBaHue,
(dbopMoBaHue B pecc-kamepe, KOMOMHUPOBAHHBIN METO/.

Jlutbe mox maBnenueM peaktoruiactoB: REACTION INJECTION MOLDING (RIM). Bapuaruu
ycranoBoK RIM. Tepmoxommnpeccuonnoe ¢opmoBanue. [IpumMeHMMOCT, MeTO10B (POpMOBAHHUS
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peakToractuuHbiX [IKM k paznuunoil reomeTpur BOJIOKHA. [I[pMMEHUMOCTh TEPMOPEAKTHUBHBIX
CBSI3YIOLIUX I Pa3IUYHBIX TexHONOTui (hopmoBanus TexHoIOTHYECKHE MapaMmeTpsl (JaBICHHE,
BS3KOCTH CBSI3YIOIIETO) Pa3IMYHBIX METOJ0B (POPMOBAHUS.

CBolicTBa CIIOUCTHIX IUIACTHKOB, MMOJIYYCHHBIX METOJIOM PyYHOTO (POPMOBAHHUS U HATIBIIICHHUS.
Oco0eHHOCTH COBMEIIEHHBIX METOIOB HETIPEPHIBHOTO U3TOTOBIEHUS u3aenuit u3 KM.

3.3. [Momydabpukatel s MOTYYCHHS] KOMITO3UIIMOHHBIX MaTEPHATIOB

OcuoBuble Buasl monydabpukaros: Ilpemnper/roymper, mpemukcel (thermoset dough molding
compound, tepmopeaktuBHas (popmoBouHas cmech), SMC (thermoset sheet molding compound,
TepMopeakThBHass  ¢opmoBouHass Macca), GMT (glass mat thermoplastic, nucToBoOi
tepmorutactuuHbii - mar), LFT(Light fiber thermoplastic - mnonydabpukaret Ha oOcCHOBe
TEPMOIUTACTUYHBIX CBS3YIOIIMX M INTANEIbHBIX BOJIOKOH). Kiaccudukaius TEXHOJOTHYECKUX
METOJIOB U3TOTOBJICHHSI PEIIPETOB, B 3aBUCUMOCTH OT THIIA HCIIOJIB3yeMOTO CBS3YIOMIET0. MeTO b
nponutky. [IponuTounbie ycTaHOBKU AJIs MOJTydeHus npernpera. [lonydenus npenperoB Ha OCHOBE
JUCTIEPCHOTO  TMOpomika moiuMmepa. KoHTpoms  kauectBa  mpenperoB.  DopMupoBaHue
BBICOKOAPMHPOBAHHOTO TEPMOILIAcTa U3 OECIIOPUCTHIX MOHOCIIOEB.

3.4. UsrotoBnenue npepopm. COTOIIACTHL.

[TpousBoacTBO mieTeHbIX npedopm. Buasl npedopm 1 TEXHOIOTHH UX CO3AaHUS: 00BEMHO-TKaHbIE
npeopMbl, TKAHO-TIPOIIMBHBIE, IuIeTéHBIC. OOOpymoOBaHWE JUISI KOHTYPHOTO IUJICTCHHS.
UsrotoBnenune mnpedopmbl cerdatoit koHCTpykimu metogom TFP (Tailored fiber placement).
MarmmHbl paguaibHOTO TuieTeHus. [Ipon3BoacTBO coToruiacToB. CBA3YIONUME U HATIOTHUTEIH IS
coToruiacToB. ['mOpuaHble COTOIUIACThL. TEXHOJOTUU TONYy4YEHHUS COTOIUIACTOB, MX CBOMCTBa M
obmactu npumeHeHust. OCHOBHBIE JOCTOMHCTBA U HEJOCTATKH MAHEINIEH ¢ COTO3aIOTHUTENIEM.
Pa3nean 4. [IpoekTsl, CBA3aHHBIX € HCNI0Jb30BaHUeM U yruindanueit [IKM

4.1. XKXuznennsri nukia [ITIKM

CHmKeHHe Beca B MPOEKTaX, CBA3AHHBIX ¢ ucnonb3oBanueM [IKM. Y nenbHble 3aTpaThl Ha U3EHs,
W3rOTOBJISIEMBbIC Ha 3aKa3. OKOHOMHS Beca U3JENHs 3a CYeT IPUMCHCHHUS KOMIIO3UTOB.
OTHOcHTeNbHBIE LIEHBI B 3aBUCHMOCTH OT MeToja (opmoBaHus. Pacuer cTouMocTu MaTepuaos.
@DakTOpHhI, BIUSIONINEC HA BHIOOP CBS3YIOIIETO, HATIOJHUTENS W MeToja ¢gopmoBanus. OCHOBHBIC
PHUCKHU IIPOEKTOB, CBSI3aHHBIX ¢ BHeApeHueMm [TKM

4.2. BropuuHas nepepadoTtka (peuukiur) ninenuit uz [IKM

du3nyecKkue MeToIaMu MepepadoTKU — MEXaHUYECKHE U paJualioHHbIe. MeXxaHHuecKue METOIbI:
u3Menp4YeHue, apobneHue, neperupanue. Pemuknar (mpoaykr yrwimszanuu [IKM) pasnuunoi
CTeTIeHH W3MeNb4YeHHs. TexHonornueckoe oGopmieHne MEXaHHYECKUX MPOLEeCCOB. XUMUYECKUE
MeToabl TepMokaranus, COJIbBOJIN3 U OKHUCIIEHHE B iceBAo0xkukeHHOM cioe (fluidized bed process —
FBP).

4. O0beM yueOHOo# TUCHUNJINHBI

O0beM TMCUMILIHHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
. 4.

O01asi TPYA0EMKOCTh M CHUTLIHHBI 3 108 81
KonTrakTHasi paboTa — ayAUTOPHbIE 3aAHATHS: 2,67 96 72
6 MOoM Hucjie 8 hopme NPAKmMuuecKoi nOO20mo8KuU 0,22 8 6
Jlexnun 0,89 32 24
[Tpaktryeckue 3ansatus (I13) 0,89 32 24
8 MOM Hucie 8 hopme NPaKmueckol no020moeKu 0,22 8 6
JIaboparopusie padbotsl (JIP) 0,89 32 24
CamocrosiTeJibHasi pa6oTa 0,33 12 9
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3

0,33
CamocTosiTeIbHOE H3YUYCHHE Pa3/IeTIOB JUCITUILIMHBI 11,6 8,7
Buj HTOroBOro KOHTPOJISI: 3a4€T ¢ OLIEHKOI
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AHHOTanuA padoyeil MPOrpaMmMbl IUCHUNIMHBI
«KoHcTpyHpoBaHue TEXHOJIOTHYEeCKOH OCHACTKH NMPOU3BOACTBA U3 M3/1e/IHH U3 IOJMMEpPOB»
(51.B./1B.01.04.1B.04.03)
1. Heap MTMCHUIUIMHBI — HAYYUTh OOYYAIOIIMXCS KOHCTPYMPOBAHUIO M3/CIHNA M3 IIACTUYECKUX
Macc, COCTABJIEHHIO TEXHHYECKHUX 3a/laHMi Ha KOHCTPYMPOBAHHE U NPOU3BOACTBO (HOpMyOLIEro
MHCTPYMEHTA, IPUOOPETEHUIO 3HAHUN O MOI00pe MaTepuana U MeToja nepepaboTke MOJIMMEPOB B
U3JIEIHSL.
2. B pe3ysibTare H3y4yeHHs JUCHMIIIUHBI 00yYAIOLIUIICS T0JIKeH:
Ob6naznath caenyrOIUMI KOMIIETEHIUAMYI U UHANKATOPaAMH UX JOCTHXKEHUS:
[K-2.1, I1K-2.2, T1K-2.3.
3nams:
- COBpPEMEHHBIE MOJXOAbl K BbIOOPY IOJMMEPHBIX MATEPUAIOB JJIsl U3TOTOBJIEHUS KOHKPETHBIX
BUJIOB HU3JICITHH;
- TEXHOJIOTUYECKHE OCHOBBI BBHIOOpPa MApOYHOTO0 ACCOPTHMEHTA IMOJUMEPOB JUIS MPOU3BOJICTBA
KOHKPETHBIX U3/1EIIUH;
- 0COOEHHOCTH KOHCTPYKTHBHOTO OGOpPMIICHUS H3JENUH, MONy4aeMbIX DPa3ITUYHBIMU METOJaMHU
nepepadoTKU IIACTMACC B M3/1EMHS;
- OCHOBHBbIE MOJIOKEHHUS TEXHUYECKUX 3aJJaHUI Ha U3TOTOBJIEHUE (POPMYIOILETO HHCTPYMEHTA;
- COBpEMEHHbIE TPEOOBAaHUS K KOHCTPYKLIUSAM pa3IMYHBIX BUJOB (POPMYIOILIETO HHCTPYMEHTA,
- METO/Ibl ONITUMU3ALUHU (OPMYIOIIETO HHCTPYMEHTA;
- METO/Ibl IIPOBEICHHSI IPUEMHBIX HCIIBITAHUI HOBOI'O ()OPMYIOLIETO HHCTPYMEHTA.
Ymemu:
- IPaBUJIBHO BBIOMpATh BUA M MapKy MOJIMMEPHOIO MaTepuasa JUlisl IPOU3BOJACTBA KOHKPETHOTO
U3J1EIHs;
- IPaBUJIbHO BBIOMPATh METOJ] IPOU3BOJCTBA TOIO WIIM MHOTO U3/1EHS;
- KOHCTPYHPOBATh U3/ENUs U3 IOJTUMEPHBIX MAaTEpUAIIOB C YUETOM CBOMCTB KOHKPETHOT'O IOJIMMEpa
U METO0J1a ero nepepaboTKU B KOHKPETHOE U3/IEIHE;
- IPAaBUJIbHO COCTABJIATH TEXHUUECKOE 3aJaHUE Ha MPOEKTUPOBAHUE U U3TOTOBJIEHUE (POPMYIOLIETO
HUHCTPYMEHTA;
— TpaBWIBHO MOAOMpaTh MapKy mepepadaTbiBaolero oO0OpyAOBaHUS JUIsl TPOM3BOJCTBA
KOHKPETHOTO M3/IEHsI BBICOKOTO KaueCTBa C MUHMMAJIbHBIMU 3aTpaTaMU ChIPbsl U BDEMEHU;
- 0(OpPMJIISITH TEXHUYECKYIO JOKYMEHTAIUIO IIPU MTPOU3BOJICTBE U3ENNI U3 IIacTMacC.
Braoemy:
- METOJaMH OIpeAENeHUs] ONTHUMAJIbHBIX U PAlMOHAIbHBIX TEXHOJIOTHMYECKUX PEXKUMOB PabOTHI
(bopMyIOLIEero HHCTPYMEHTA;
- MeroAaMM aHanu3a 3(p(eKTUBHOCTU PabOThl (HOPMYIOIIEr0 HMHCTPYMEHTa MpPU IMPOU3BOJICTBE
KOHKPETHOTO MU3JIENHS;
- METOJIaMHU YIPABJICHUS U PETYINPOBAHMS TEXHOJIOTMYECKMMH IPOLECCaMM, MPOUCXOASIINMU B
(bopMyrolIeM HHCTPYMEHTE.
3. Kpatkoe cogep:kanue AU CUUNIUHBI
Pa3nes 1. KoHCTpyKIMOHHBIE IJIACTMACCHI M UX KJIacCH(PUKALMA.
1.1. BbiGop 06a30Boii MapkM KOHCTPYKLHOHHOW muiacTuyeckoii Maccbl. OCHOBHBIE CTaJAuH
TeXHOJIOTHYEeCKOr0 Nmpouecca.
TexHonornueckrne cBOMCTBA MOJIMMEPHBIX MaTepranoB. OCHOBHBIE (PAKTOPBI, OT KOTOPBIX 3aBHCUT
BbIOOp panmoHanmbHOro cnocoba nepepadorku [IM. Knaccudpukamus IIM mo TeXHOIOTHYECKUM
CBOMCTBaM. 3aBUCUMOCTbh OCHOBHBIX ITPOLIECCOB, TPOTEKAIOIINX MPH NepepadoTKe MIacTMace, 0T UX
TEXHOJIOTHYECKUX CBOMCTB M CTaHAApPTHHIX mapameTpoB. OCHOBHBIE METOJBl NEepepadOTKU
IJIaCTMACC.
1.2. Oco0eHHOCTH KOHCTPYKLIMH M3JeIHI M3 INIACTMACC, MNOJYYaeMbIX Pa3JIHYHbBIMH
crnocodamMu nepepadoTku.
TunoBass cxema CTPYKTYPHBIX COCTaBISIOLIMX TEXHOJOTMYECKOro mpouecca. KoHCTpyKTHBHO-
TexHoJoruueckas cneruduka uzaenuii uz [IM. IIpumeps! pedep xKecTKOCTH, U3TOTABIUBAEMbIX IO
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TEXHOJIOTUM TPOU3BOJCTBA MHTETPAIBbHBIX KOHCTPYKUUN. TexHuueckue TpeOOBaHUSA K KauecTBY
uznenus. Bo3MokHOCTH o0OecrieueHust 3aJaHHONW pa3sMepHOM TouHocT m3aenuii u3 IIM mpu
dbopmoBanuu. Bo3moxHOCTH oOecrieueHusi pa3MEpHOM TOUYHOCTH U3JENMA U3  PA3IUYHBIX
TEPMOILIACTOB. TEXHOJOTrMYEeCKHE YCIOBUS, ONPEAENAIONE 3aJaHHYI0 PpPa3MEpPHYIO TOYHOCTH
u3nenuii U3 Komno3unuoHHbIX [IM mpu nuThe MOJ JaBlI€HHEM. 3aBUCUMOCTH 0€30TKa3HOCTHU
MOJMMEPHBIX U3JENIUN OT TEXHOJIOTUYECKUX (PAaKTOPOB H3TOTOBJICHUS.

Pasznea 2. Koncrpykuusi GgopMyoiero MHCTpyMEHTA ISl JINThbEeBbIX MAIMH U MPECCOB.

2.1. MartepuaJjibl VI M3rOTOBJIEHUS (POPM.

Haznauenwue, ycTpolicTBO U IPUHLIUIIL AekicTBUA (hopM aiist mpeccoBanus. Knaccudukanus hopm amns
MPECCOBaHUS M3ICNUM M3 IIactMacc. MeToandYeckrue OCHOBBI MPOCKTHPOBAHUS (HOPMYIOLIHX
uHCTpyMeHTOB. [lmacTmaccoBoe wuznenue kak uHGOpManuoHHAas 0a3a i1 MNPOEKTUPOBAHUS
¢dopmyromiero HHCTpyMeHTa. BriuBire GpopMbl U3AETUs M YCIOBHI €ro SKCIUTyaTallud Ha BBIOOD
BapHaHTOB OPHEHTALIMU MACCHI PH 3aMoIHeHUH Gopmytoiero rae3aa. OnpeaeneHne MUHUMAIbHON
TOJIIIMHBI CTEHOK W3JeNui W3 IuactMmacc. Pacder rHE3mHOCTH mpecc-GopM U JIUTHEBOTO
npeccoBanus. Kmaccudukamus npecc-popMm 1Mo KOHCTPYKTUBHOMY THUITY OGOPMIISIONIUX THE3.
Marepuanbsl ¥ TEXHOJOTHYECKHE IMPOIECCH M3TOTOBIEHHUS (hopMOOOpasyomux Aetaneid mpecc-
¢dbopM. HaznaueHnue, yCTpOHCTBO M MPUHLHUI AEUCTBUA JUTHEBBIX (hopMm. B3ammocBsss Gpopmsbl ¢
JINTHEBOW MAILIMHOMN

2.2. ®opmoolpa3yromme 31eMeHThI.

Pacuer uCIONHUTENBHBIX pa3MepoB OQOPMIISIONIMX JeTanel. JINTHUKOBBIE CUCTEMBI mpecc-(popm
JTUTHEBOTO IipeccoBanusl. KoHCTpyKkTHBHBIE 0coOOeHHOCTH 1 pacyéT. Cuctema oborpesa mpecc-hopm:
Ha3HAYeHUe, KJIACCH(HKALKs, OCHOBHBIE KOHCTPYKTHBHBIE OCOOEHHOCTH. CHCTEMBI YyAaJIeHUs
W3JIeHI U3 MOJIOCTH Ipecc-(OopMBI, IepeMelleHus U IIeHTpupoBanus aetaneil. OOrue TpeboBanus
K BeITATKABATEISIM. CHcTeMa 0pOpMIISIONINX AeTanei U (MaTpHIIbl, TyaHCOHBI, 3HAKH, TUTUTHI U T.1.):
HazHauyeHue U kinaccuduxanus. JIMTHUKOBBIE cUCTEMBI. XO0JI0JHOKAHAIBHBIE TUTHUKOBBIE CUCTEMBI.
['opsiuekaHabHBIC JIUTHUKOBBIE CUCTEMBI.

Pazpen 3. KoHcrpykuusi  ¢opmyomero  HHCTPYMEHTa sl 3KCTPY3HOHHOIO,
TepMO(OPMOBOYHOI0 M Pa3lyBHOI0 000pPY/I0BaHUS

3.1. OcHOBHBIE NPABUJIA KOHCTPYHPOBAHMS IKCTPY3HOHHBIX I0JI0BOK.

OO01iee ycTpOHCTBO SKCTPY3MOHHBIX TOJIOBOK M KaluOpyrommx ycrpoiictB. Knaccudukanus
HKCTPY3MOHHOTO HHCTpyMeHTa. PaKkTOpbl, ONPEeNAoIe KOHCTPYKTUBHOE 0(OpMIIEHUE TOJIOBOK.
YcTpoiicTBa 11 BeIpaBHUBaHUS NOTOKA. KoJblieBble TOJIOBKU: TPYOHbIE, pa3yBHbIE, INIEHOUHBIE,
kabenpHbIe. ['0710BKM A5 U31enui cioskHOTro mpoduiis. [IpOYHOCTHOI 1 TEIIOBOM pacyeT roJI0OBOK.
Kanubpyrommuii nuactpymeHT. @OpMBbI 17151 pa3lyBHOTO (POPMOBAHHUS.

3.2. UucTpyMeHT Ay TepMOGOpPMOBaHUS.

TexHonornyeckrne pa3sHOBUIHOCTH (POPMYIOIIETO HHCTpYMEHTA. TeXHOJOTHYeCKHe pa3HOBUIHOCTH
ITHEBMOBaKyyMHOro ¢opmoBaHusi. PakTopsl, ONpEeNsoue BbIOOP KOHCTPYKIHMH (HOPMBI.
TpeboBanust k koHpurypamuu uznenus. GopmooOpaszyronue neranu. . Pacmonokenune THeE3 U
PAcCTOSIHUSL MEXKIY HUMH.

4. O0beM yueOHOo# TUCHUNJINHBI

O0beM IMCUMILIHHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
4. 4.
O01ast TPYA0EMKOCTh M CHUTLITHHbBI 3 108 81
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 1,33 48 36
6 mom uucie 8 hopme nPAKMUYUECKOU NOO2OMOBKU - - -
Jlekuun - - -
[Tpaktryeckue 3ausTus (I13) 0,89 32 24
8 MoM yucie 8 popme NPaAKmuyecKol no020mosKU - - -
JIaGoparopusie pabotsl (JIP) 0,44 16 12
CamocrosiTeJibHas padoTa 1,67 60 45
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KonTtakTHas camocrositenbHas pabora 167 0,4 0,3
CaMocTOosITeTbHOE H3YUYCHHE PA3/ICTIOB TUCITUTLIMHBI ' 59,6 447
Buja HTOroBOro KOHTPOJIS: 3a4€T C OLICHKOM

5.3 IncuunauHbl 4acTH, GopMHUPyeMoil yYacTHUKAMHU 00pa30BaTe/bHbBIX OTHOIICHHUI
(I CHUIIMHBI 110 BHIOOPY)
JucuMniauHa no BbIOOpy B 3 cemecTpe
AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«Ucropus xumun» (b1.B.Z1B.03.01)
1. Heap AucuMMINHBI: ¢GOPMHUPOBATH y CTYAEHTOB LIEJIOCTHOE IIPECTABICHNUE 00 HCTOPUU XUMHUU
KaK KOMIUIEKCa 3HAHWH 00 OCHOBHBIX TEHJCHLHUSAX U OCOOCHHOCTSAX Pa3BUTHS XMMHUHU, PACKPBITH
MECTO M pOJIb UICTOPUU XUMHUHU B COBOKYIHOCTH XMMHMUYECKUX IUCLHUILUIMH; MTOKa3aTh, YTO UCTOPUS
XUMUH SIBJISETCS YaCThIO XMMHUH KaK HAyKU U YacTbIO0 UICTOPUU KYJIbTYPBHI.
2. B pe3yabTaTe H3yuyeHHUs TUCHHUILUIMHBI 00y4AIOIIHUIACH 10JIKEH:
Obaaoamye clenyOmIMUA KOMIETEHIMSIMU U HHIAUKATOPaMH UX JOCTH)KCHHUS:
YK-5.1, YK-5.2, YVK-5.3
3nams:
— MECTO U POJIb XMMHH B €CTECTBO3HAHUHU U COBPEMEHHOM MUPE;
— OCHOBHBI€ ATaIlbl CTAHOBJICHUSI XUMUYECKOH HAayKH; BayKHEHITNE (DaKThI U COOBITHS B UCTOPHUH
XHUMHUHU, OCHOBOITIOJIOKHUKOB Pa3JIMYHbIX HAMPABICHUN B XUMHUU, UX JTIOCTUKEHUS U POJIb B Pa3BUTHH
OTJICIbHBIX 00JIaCTel HAyKU;
— ¢unocodckre 1 METOA0IOTHUYECKHE OCHOBAHUS KOHIIENTYaIbHBIX XUMUYECKHX CUCTEM; O0IIIHe
TEHJCHUWHU Pa3BUTHUSI COBPEMEHHONU XUMUMU.
Ymemo:
— aHAJIM3UPOBATh COCTOSIHUE U IYTH Pa3BUTHSI XUMUHU B COBPEMEHHOM KYJIbTYPE;
— yCTaHaBJIMBAaTh UCTOPUUYECKYIO U JIOTUYECKYIO B3aUMOCBSI3b OCHOBHBIX COOBITUI U OTKPBITHI B
XUMHUH U CMEXHBIX HAyKax.
Braoemy:
— JIOTMKOM  HMCTOPMYECKOTO pAa3BUTHS XMMHH; HaBBIKAMHU  BEJIEHUS JUCKYCCHH  Ha
UCTOPUKOXUMHUYECKUE TEMBI.
3. Kpatkoe cofep:kanue AMCHUIIUHBI:
Paznea 1. Illpeamer ncropun xumun. CTaHoB/IeHHEe XUMHUH KaK HAYKH.
1.1. Ilpeamet ucropuun xuMuu. Mlctopus XMMUM Kak 4acTb XMMHUH U KaK 4aCTb UCTOPUU KYJIbTYPBI.
[Mepuommnzanus ucropun xumuu (I'. Korm, M. JIxkya, A. Azumos, B. llItpy6e, A.M. Byrnepos, .1.
MenneneeB). 3aKOHOMEPHOCTH pa3BUTUs XUMUU. OCHOBHasg MpoOiieMa XUMHUM Kak HaykKd U
MIPOU3BOJICTBA. METOA0I0TUSI KOHIENTYAIbHBIX XUMUYECKUX CHCTEM KaK OCHOBAa PEKOHCTPYKIUHU
UCTOPUU XUMUU. MeCTO XUMUU B CUCTEME ECTECTBEHHBIX HAYK.
1.2. XuMuueckue 3HaHUS U peMeciia B MepBOOBITHOM oOuiecTBe U B J[peBHEM mupe. AHTUYHAs
HaTypdunocodus. [TepBbie «XuMUUECKHE TEOPUN», CIIOCOOBI UX MOCTPOCHUS. AIXUMHUS KaK CUHTE3
pemecieHHOM u Hatyphuimocopckoil Tpaauiuid aHTUYHOCTH. Bkiang amxumMud B pa3BUTHE
TeopeTHYeCcKuX Bo33peHuit xumun. Hoble 3agaun xumun — stpoxumus (Ilapanensc). SAtpoxumus u
texHnyeckas xumus B X VI B. Pa3zsutne skcnepumenta B XVI-XVIII B.B. @noructonnas teopus .
IlIranss, ee poap B KAYECTBE TEOPETHUECKOM CHCTEMbl XMMHUHU. «PeBomronus B XUMHUU»,
npousBeneHHas A. JlaByasbe.
Pa3nea 2. 3akoHoMepHOCTH pa3BUTHSA YUeHHs 0 cocTase. [lepBasi koHIenTyalbHas cucTeMa
XUMHUH.
2.1. Ilpobnema xumuueckoro siementa. «KopnyckynapHas ¢unocopus» P. boiisa. umocodun.
[lepBble knaccudukany XMUMHUYECKHUX BelIecTB. Pa3BUTHE aTOMUCTHUYECKHX IpEACTaBIECHUN B
tpynax M. B. JlomonocoBa. Konuenmus xumuueckux »snemeHToB JlaByasbe. PasBurtue
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crexuomerpuu: criop IIpycra u beprome. [1epBrie konmmuecTBerHbIe 3akoHbI XumuH (M. b. PuxTtep,
XK. JL Tpycr, dx. JanbTon).

2.2. llepunonnueckas cucteMa sneMeHToB 1. 1. MenneneeBa: mporuossl 1 oTKpeITHs. Co3aHue u
pa3BUTHE YYCHHS O BaJICHTHOCTHU. Pemenue npobieMbl xumuyeckoro coeaunenus. [leppas
KOHIENTYyalbHasi XUMUYecKasi cucTeMa — yueHHe 00 JIeMEHTaX U UX COCAUHEHUAX. YUeHHE O
COCTaBE U MOSABJICHUE TEXHOJIOTUN OCHOBHBIX HEOPraHWYeCKUX BelecTB. CoBpeMeHHas
HEOPraHU4YeCcKast XUMHSL.

Pa3nen 3. 3akoHoMepHOCTH Pa3BUTHS CTPYKTYPHOIl xuMuu. Bropasi koHuenrtyaabHasi
cHCTEeMa XUMHUH.

3.1. BO3HUMKHOBEHHME CTPYKTYpPHBIX IpeAcTaBleHUNl B XuMuH. J[lyamuctuueckas teopus .
bepuennyca. Yuurtapnas teopus 1. XKepapa. Ctpykrypubsie teopun A. Kekyne u A. Kynepa.
Crepeoxumusi 1 HOBOE€ NNOHMMaHUE CTPYKTYyphl. Pa3Butue oprannueckoir xumun (OK.b. Jroma, 111
Kepap, 10. JIubux u np.).

3.2. Teopus cTpoeHus opraHnyeckux coeauHeHuil A.M. BytiepoBa: €IMHCTBO IUCKPETHOCTU U
HenpepbIBHOCTU. [IOHATHE CTPYKTypbl B XUMHH. OBOJIOLUUS CTPYKTYPHBIX IIPEICTABICHUM.
CTOJIKHOBEHHE CTPYKTYPHBIX M JUHAMMUYECKUX IPEACTABICHUIN KakK MPEANOoChUIKA XMMHUYECKON
KUHETUKH.

3.3. Bropas koHUENTyaJlbHas XUMHYECKass cucTeMa. Pa3BUTHE CHHTETUYECKOW OPraHuYecKou
xumun. Tpuymd opranudeckoro cuHTe3a. CoBpeMeHHbIE MNPOOJIEMBbl CTPYKTYPHOW XHUMHH.
KBanTOBasgs XuMHsI U HOHATUE CTPYKTYphl. PazpaboTka CTpYKTYpHBIX TEOpUH TBEPIOTO Teja Kak
OCHOBa HEOPIaHUYECKOT O CUHTE3A.

Pa3nes 4. 3akoHOMEpHOCTH Pa3BUTHS YUEHHMS 0 XMMHYeCKOM npouecce. Tperbs
KOHIENTYAJbHAsl CHCTEMA XUMMH.

4.1. Hcrtopuueckass U THOCEOJIOTMYECKas OOYCJIOBIEHHOCTh KHHETHYECKMX Teopuil. BnusHue
HBIOTOHOBCKOM TMHAaMHUKU: W€l JBUKEHUS B XUMHUHU. 3aKOH CKOPOCTU MOJIEKYJIsipHOU peakuuu JI.
Bunerenpmu. Xumuueckas craTUKa W XUMHUYECKas JUHAMHKA. XUMHUYECKas TEPMOJMHAMUKA.
«Ouepku o xumuueckoit nunamuke» S.I'. Bant-I'odda — pynaameHT XumMuueckoi KHHETHKU.

4.2. Kunernueckue TeopuH nepBoil nojgoBuHbI XX Beka. Teopus aOCOMIOTHBIX CKOPOCTEN peakuil
(I'. Oiipunr, M. DOBanc, M. llonsuu): Tpuymd TEOpPEeTUYECKOTO0 CHHTE3a. AKTUBUPOBAHHBIN
KOMIUIEKC, WJIM NIEPEXOHOE COCTOSTHUE — Y3JI0BOE MOHATHE COBPEMEHHOM TEOPETUYECKON XMMUHU.
IlepexonHOE COCTOSIHUE: XMMHYECKAsl YACTHUIIA NI XUMUYECKUI Iporecc?

4.3. TenaeHIMH PA3BUTHS YUYEHUS O XMMHUYECKOM Iporiecce. MHOroakTOpHOCTh KUHETHUECKUX
cucteM. Katanutuueckas XuMus U XUMHS SKCTPEMANIbHBIX COCTOSSHUM. CyIIHOCTh KaTalau3a U €ro
oynymee. Teopus nenubix peaknuii (H.H. CemenoB). TpeTbst KoHIENTyalIbHAsI CUCTEMA XUMHUHU KaK
OCHOBAaHME UHTETPALlMM XUMUU U XUMUYECKON TEXHOJIOTHH.

Pa3nen 5. UerBepTasi KOHUENTYaAbHAasl CHCTEMA XUMHMHU. JBOJTIOIHOHHAS XUMHUSL.

5.1. Hcropuueckue M TEOPETUUYECKHE MPEANOCHUIKA BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM XHUMMHH.
[Ipobnema mpenduonornyeckoi »Bomoonuu (x. bepnan, B.U. Bepunanckuii, M. Kanbsun, A.U.
Omnapun). HccnenoBanus B 007aCTH TETEPOr€HHOrO KaTalu3a: CaMOCOBEPIIEHCTBOBAHUE
Kataan3aTopoB. OTKpbITHE MEPUOAUYECKUX XUMHUYECKUX peakuui. HoBble maeanbl HAy4HOCTH B
XUMHUU: OPUEHTALIMS Ha OIBIT )KUBOU MPUPOJIBI.

5.2. IlonsiTue camoopranu3anuu. Teopun caMoopraHu3aIii: BapuaHThl moaxo10B. Cunepreruka I'.
Xakena. CamoopraHmszanus XHMHUUYECKHMX CHCTEM KaK KPUTEPUM XMMHYECKOW 3BOJIIOIMH.
Tepmonnnamuka HeoOpatuMmbix mnpoueccoB W. Ilpuroxkuna. Peakuust benoycosa-KabotuHckoro
(xumuueckue yacel). lloHsTue nuccunaTMBHOM CTPYKTyphl. HenmHEHHOCTh, HEYCTOMYMBOCTS,
Oudypkarus, NIepeoTKPhITHE BPEMEHHU — Y3JI0BBIE MOMEHTHI KOHIIeNIuH [IpuroxmnHa

4. O0beM y4eOHOH JUCITHILJIMHBI

O0neM TUCHUMILIMHBI

Bup yueOHoii padoThl Axan. | Actp.
3E
u. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 2 72 54
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KonTrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHS: 0,89 32 24
Jlexkuun 0,44 16 12
[IpakTnueckue 3anstus (113) 0,44 16 12
JlaGopaTtopHbie padoTsl (JIP) - - -
Buja HTOroBOro KOHTPOJIs: 3a4€T C OLIEHKOM

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«Konpaukronaorus» (b1.B./1B.03.02)

1. Iesanb AUCHMIIAHBI — COOPMHUPOBATH Y CTYACHTOB MPEACTABICHUS O COITUATIEHOM KOH(IMKTE KaK
onHOM u3 (opM cCOIHMATBLHOTO B3aUMOJEHUCTBUS, KaK O CIOCOOE peIlIeHUsi COLUaIbHBIX
MPOTHBOPEYHH U yIpaBIeHUS KOHPINKTHBIMU CUTYalUsIMU U KOH(QJINKTAMH.
2. B pe3yabTare usydeHus JUCHUIIMHBI 00y4AKOIIHIACS T0IKEH:
OO6nagath caeayoUMMI KOMIIETEHIUSMU U UHIUKATOPAMU UX TOCTUKEHUS:
YK-6.1, YK-6.2, YK-6.3.
3nams:
- 0COOEHHOCTH MpeIMeTa COIMOIOTHH KOH(IIMKTA, €€ poJid, GYHKIIMU B COBPEMEHHOM OOIIECTBE;
- OCHOBHBIE KJIACCUYECKUE U COBPEMEHHBIE COL[MOJIOTHYECKUE (KOH(IMKTOIOTMYECKUE) TEOPUN U
IIKOJIBI B 00JIACTH COIMONIOTUU KOH(IIUKTA,
- 3aKOHOMEPHOCTH COLMAIbHO-IKOHOMUYECKUX, MOJIUTUYECKUX M YIPABIECHYECKUX IPOLIECCOB,
BIUSIIOLIUX HA BOSHHUKHOBEHHE U PA3BUTHE KOH(DIUKTHBIX OTHOILICHHM, a TaKkKe OCOOEHHOCTU HUX
npuMeHeHus B Pocecun.
Ymemn:
- IpUOOpETaTh 3HAHHUS B IPEAMETHOM 00IaCTH COIIMOIOTUN KOH(DIIMKTA;
- paboTaTh B KOMaH/Jie, TOJIEPAHTHO BOCIIPHHUMAThH COLIMATIbHBIC, STHUYECKHE, KOH(PECCHOHAIbHbBIE
U KyJIbTYPHBIE pa3Iuyus;
-aHaJIM3UPOBATh COIMANIBHYIO CTPYKTYPY KOH(DIIMKTA C LIEIbI0 €r0 pa3peuieHus;
Braoemy:
- CIIOCOOHOCTBIO CaMOCTOSITENBHO (OPMYITUPOBATH IEJIH, CTABUTh KOHKPETHBIC 3a7aud HAyYHBIX
WCCIICIOBAaHUA B PA3IUYHBIX O00JACTAX COLMUOJOTHH KOH(MJIMKTa M pemaTh UX C IOMOIIBIO
COBPEMEHHBIX MCCIIEA0BATEIBCKUX METO/IOB;
- CIIOCOOHOCTBIO HAXOJUTh OPraHU3allMOHHO-YIPABICHUYECKUE pELIEHUS B HECTaHIapTHBIX
CUTYalUsIX, TOTOBHOCTb HECTH 3@ HUX OTBETCTBEHHOCTD;
- HaBbIKaMU pa3pabaThiBaTh OCHOBAaHHbIE Ha pe3yJbTaTaxX MPOBEIACHHBIX HCCIEI0BAaHUI
MPEUIOKEHUS M PEKOMEHIAINU 10 PEIICHUIO COLUANBHBIX MPOOJIeM, IO COrJaCOBAaHUIO MHTEPECOB
COLIMAJIbHBIX TPYII U OOIIHOCTEH.
3. Kpatkoe coaep:kanue AU CHHIIUHBI
BBenenue. 3a1aun 1 MECTO Kypca B MIOATOTOBKE OakajaBpa COI[MOJIOra.
Paznea 1. llonsiTie n ucropus kKoHpaukronornu. Odmas reopust KOHPIUKTA
1.1. Kondnukronoruss kak Hayka U ydeOHas aucuuiUiMHa. OrnpeneraeHue TMOHATUSA
«koHnuKTosorus». OOBEKT M mpeaMeT  KOH(JIUKTONOTMHM. MeToJIbl  HCCleOBaHMS
KoH(pauKkTomornuu. OyHKuM KoHpIuKTONOrMU. Ponb M 3HaueHne KOH(IMKTOIOTUU KaK HayKU U
yueOHoI qucuuiuinebl. Mctopus pa3BUTHS KOHMIUKTOIOTHYECKONW MBICIIH.
1.2.  HWcropus pa3Butus KOHQIUKTOIOTHYECKON  MbIcnu.  Duiiocopckue  KOHIECTIMH
KoH(uMKTONIOrNYecKoi Mbicnu antuyHocTH (I'eponor, Ilnaton, Apuctorens, JleMokpuT u ap.).
Penurvosnas KOHUIENIMS COLMAIBHO-TIONIUTUYECKOW  MBICIUIO. ['pakgaHckas KOHIIETILIHS
nonutudeckor (kKoHdpmukTonorudeckoit) mpiciu (H. Makuasennu, T. I'066c, XK. XK. Pycco, 1. Jlokk
u ap. Kondnukronornueckas napagurma B counonoruu (K. Mapke, I'. 3ummens, I1. Copokun, JI.
Kozep. P. lapennopd, K. boynnunr u ap.). CtaHoBieHue oTe4ecTBEeHHON KOH(IMKTOIOTUHU B KOHIIE
80-x — magane 90 rr. XX Beka.
1.3. CounanbHblil KOHQIUKT U ero cTpykTypa. OmnpeneneHue MOHATHA M CYLITHOCTH KOH(QIIMKTA.
CrpykTypa commanbHOro kKoHpmukra. I[IpornBobopcTByromas ctopoHa koHbukTa. KocBeHHas
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crtopoHa koHpuukTa. Tperbs cTtopoHa koHpukTa. XKepTtBa B cTpykType KoH(HKTa. OOBEKT U
npeamet KoHdumkta. Cpena pa3Butusa KoHPIUKTa. OCHOBHBIE BUBI COIUATBHBIX KOH(IUKTOB.

1.4. ConmanbHas HaNPSHKEHHOCTb U IMHaAMMKa KOHGIMKTa. ColnanbHas HalpsHDKEHHOCTh: MOHSTHE,
cymHocTb. OOmas CcTpyKTypa [AWHAMHUKHA KOH(QUIMKTA. BO3HHMKHOBEHHWE NPOTUBOPEUHS U
dbopmupoBanre KOHGMIUKTHOW curyanuu. WuHmuaent. Pasutwe (dckamanus) KOHMIUKTA.
Jeackanamus u paspemienne KoHpuumkTa. [leperoBopsl. [locnexkoHuukTHAsS cTaaus. 3aBUCUMOCTh
JUHAMUKU KOH(JIMKTA OT B3aMMHOT'O BOCIIPHUSTUS CTOPOHAMU Apyr apyra. @yHKIHUN COLMAIbHOIO
KOH(IINKTA.

Pa3znen 2. BHyTPHJIMYHOCTHBIE U MEKIUYHOCTHbIE KOH(JIUKTHI.

2.1. BuyrpunuyHOCTHbIE KOH(IUKTHL. IlOHATHE M CYIIHOCTH BHYTPHIMYHOCTHOTO KOH(IIMKTA.
ITprurHBI BOSHUKHOBEHHSI BHYTPMIIMYHOCTHBIX KOH(QUIMKTOB. OCHOBHBIE BH/Ibl BHYTPHIMYHOCTHBIX
KOH(MKTOB. CriocoOBI pa3penieHns BHYTPMIIMYHOCTHBIX KOH(MIMKTOB. [Icuxonornyeckas 3ammura.
ITocnencTBust BHYTPUIIMYHOCTHOT'O KOH(MIIUKTA.

2.2. CrocoObl paspemnieHuss BHYTPHUIIMYHOCTHBIX KOH(MIMKTOB. AJEKBAaTHAas OICHKA CUTYallWU.
Pednekcusa. Camopednekcus. JleiicTBoBaTh  pallMoHAIBHO. PasperneHue HEOCO3HAHHOTO
BHyTpeHHero koH(pmukra. Ilcuxonoruueckas 3amuTa: BpitecHenwe.  Panmonanmsanms.
O6oco6nenue. [Ipoekuus. Cyonumanus. @anraszus. [locneacTBus BHYTpUIMYHOCTHOTO KOH(IIMKTA.
2.3. MexnuyHocTHBIE KOH(MIUKTHL. [lOHSATHE © CYIIHOCTh MEXIMYHOCTHOTO KOH(IHKTA.
MexnuyHocTHOE  BocmpusiTHe UM KOH(GIUKTBHL.  COIMaIbHO-IICUXOJOIMYECKHE MEXaHU3MbI
MEXJIMYHOCTHOTO BOCHIpUSITUSL. [IpUunHBI 1 MOTUBBI BOSHUKHOBEHHUS MEXINYHOCTHBIX KOH(PINKTOB
u ux kinaccupukauus. IlpenynpexaeHne MeXIUYHOCTHBIX KOH(IMKTOB. BapuanTsel ucxona
MEXIMYHOCTHOTO KOH(IINKTA.

2.4. IlpenymnpexieHue W pa3pelieHue MEXKIMYHOCTHBIX KOHQIMKTOB. TakTuka wn30eranus
HETIOCPEJICTBEHHBIX KOHTAKTOB C KOH(MJIMKTHBIMH JIOJABMH. AHAIW3 CUTyallMu ‘“3a” W “IpoTuB’.
Camootctpanenue. Yxon oT KoHpuaukra. OTcpouka koH(uukTa. HemocpeacTBeHHOCTh OOLIEHHUS.
Paspemienre MeXJIMYHOCTHBIX KOH(UIMKTOB. HanakuBanue koMMyHuKanuid. [lpusHanue Hammaus
npoTtuBopeunii. CHATHE IMOLMOHAIBHOTO BO30YxAeHUs. Onpeenenue npeaMeTa cropa 1 rpaHulibl
B3aUMHBIX MpeTeH3ud. BepisgBienne mno3unuil cTopoH. Ilowck KoMIpomHCCOB. 3akiIOueHue
JIOTOBOPEHHOCTEN.

Paznesn 3. BHyTpurpynnoBble M MeXrpynmnoBble KOH(IUKTbI. CouMajJbHO-TPYIOBbIE H
COLMATbHOIKOHOMUYECKHE KOH(JIMKTBI.

3.1. I'pynna u konduukT. [ToHATHE «Manas conuaibHas rpymmay. Yucio 4jIeHOB B MaJIOW TPYIIIeE.
Hedopmanbsable TpynnoBsle HOpMbI. BHyTpurpynmnosas auHamuka. Buibl KOH(QIMKTOB B rpymre.
[IpyurHBl BO3HUKHOBEHMSI TpYNNOBBIX KOHQIUKTOB. KoHpaukT wMexay QopmanbHOH U
HedopManbHON cucTeMoil oTHomeHui. Ponb nuaepa B rpynme. MexrpynnoBble KOHQIUKTHI U
IpUYMHA WX BO3HUKHOBEHMs. IIpUYMHBI BO3HUKHOBEHHUS MEXIPYNIOBBIX KOH(QIHMKTOB.
[TocnenctBust rpynnoBeiXx KOH(IMKTOB. KoHMmMKTB Mexay QopmanbHOH u HedopMalbHOU
CHUCTEMaMH{ OTHOILIEHUH B rpynne (opranu3anuu). Paznuure uHTepecoB popManbHON OpraHU3aluu
u HepopmanbHOM Tpymmsl. [IpoTuBopeunss Mexay (QyHKIUSAMM M JUYHOCTAMH (MHIUBHIAMH).
Ilepconudukanus koHdaukra. Poiab muaepoB B KOHPIUKTAX MeXIY (GopMaabHON U HeopManbHOI
crcTeMaMM OTHOIIEHUH. MeXrpynnoBble KOH(QIUKTH U IPUUUHBI UX BO3HUKHOBEHUs. ColranbHast
UJEHTUYHOCTD U COLIMATIbHOE CpaBHEHUE. VieHTHpuKanus 1 IpoTUBONOCTaBIeHHEe. MeXrpymnnoBas
KOHKypeHIUss ¥ 0opbrOa. OCHOBHBIE CHOCOOBI pa3pelieHus] IPYyNIoBbIX KOHGIUKTOB. DYHKIUU
IPYNIOBBIX KOHMIUKTOB U UX MOCIEICTBUA.

3.2. Kondunukr B opranuszauuu. Ilonstue «opranmzanus». CTpykTypa opraHu3anuu. J{nHamuka
pa3BUTHs OpraHu3anuu (KoH(MIUKTONOTHYecKui acnekT). CucrtemMa OTHOIICHHWH B OpraHHU3alliH.
Bunpsl KOH(GIUKTOB B OpraHu3alMd W TPUYUHBl MX BO3HUKHOBEHHs. CKpbIThIe (OpPMBI
MPOTUBOOOPCTBA B MPOU3BOJACTBEHHOM KOH(MIMKTe. DYHKIUM M TMOCIEACTBHS KOH(DIUKTOB B
opranuzaiui. [Ipenynpexaenre KOH(IMKTOB B opranu3anuu. [IporuozupoBanye u MoOI€IMPOBAHUE
KOH(MJIMKTHBIX CUTyallMii. BeIsIBI€eHNE NICTOYHUKOB POCTa COLMAIbHON HanpskeHHOCTH. V3mepenue
MHTETPAJIbHOrO KO3(pHIIMeHTa COIMAIbHON HaNpsHKEeHHOCTH. BBIABICHHE OCHOBHBIX MPUYMH
HEyJIOBIETBOPeHHOCTH.  OmpeneneHne  OPUOPUTETOB B PAa3pelIeHHH  MPOTHBOPEUHIA.
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VYperynupoBaHue M paspelieHue KOH(DIMKTOB B OpraHu3aldM. JUArHOCTHKA KOH(JIMKTA.
YcTaHoBiieHHE HICTOYHUKOB U ITpobiem. [IpaBoBoe oOecrieueHne B Iporecce MHCTUTYLMOHATH3AINN
U JIETUTUMHU3aIUMK  KOHQIMKTAa. BpIOOp METOMOB M CpEACTB yperylaupoBaHUs KOH(IIMKTA.
ITeperoBopel. ApOutpaxk. CHUI0BbIE METOBl yperyaupoBaHus KoH(IMKTa. Ponb HedopmanbHBIX
JUJIEPOB B YPETyIUPOBAHUN KOH(INKTOB.

3.3. CounanbHble KOHQIIMKTHI B chepe TpyAa U pacipeeeHUs MaTepHaIbHbBIX (COIMANbHBIX) Oar.
CoumanbHO-TpyAOBble  KOH(IUKTEL. ColUalbHO-?KOHOMHUYECKHE KOH(IUKTHL.  ColuanbHo-
TPYAOBOH KOH(MIUKT Kak ¢opma OOpbOBI MEXIy Ppa3TUYHBIMU COIMAJIBHBIMH TpYyNIamMH 3a
SKOHOMHMYECKHE (MaTepHalibHble) pecypcsl B cdepe Tpyaa u pacnpeneneHus. [IpuumHbsl
BO3HUKHOBEHUS U CYIIHOCTb COLIMATBHO-TPYIOBBIX KOH(GINKTOB. J[eficTByrOImME CHIIBI KOH(DIUKTA.
BHemnne u BHyTpeHHHE (DAKTOpbl CTUMYJIMPOBAaHUS KOH(JIMKTa M JUHAMUKA €ro pPa3BUTHUS.
OCOOEHHOCTH  COIMATIBbHO-DKOHOMHYECKHX KOH(MJIMKTOB B coBpeMeHHOH Poccun. @opmbl
IPOSIBJIEHUS COLMAIbHO-?)KOHOMHYECKMX KOH(DIMKTOB.

3.4. TlpenynpexaeHue W yperyaupOBaHUE COIHAIBHO-DKOHOMUYECKHX KOHQIUKTOB. CrocoObl
IIPOTHO3UPOBAHMS COLMAIBHO-TPYIOBBIX KOH(MIMKTOB. KOH(IMKTOIOrMYECKHI MOHUTOPUHI Kak
CIOCO0 MPOTHO3UPOBAHUS COLMAIBHO-TPYJOBBIX KOH(MIMKTOB. DOPMBI MPOSIBICHHUS COLUAIBHO-
TPYAOBBIX KOH(IUKTOB. ONBIT YPEryJIMpOBaHUs COLUAIBHO-TPYAOBBIX KOH(DIMKTOB B Pa3BUTHIX
cTpaHax. JloroBopHas cuctema OTHOILIEHUH MEKy paboTo1aTeNsIMU (COI03aMU IPEIpUHUMATENEH )
Y HaeMHBIMH paboTHUKaMH (1podcorozamu). [IByXCTOPOHHHE U TPEXCTOPOHHUE 0roBopa. Cucrema
conuagpbHOro maptHepcTtBa. IOpuamueckuii apOuTpaxk. YmpaBieHue KOHQMKTamH. Pa3Butne
CHCTEMBbl COLMAJIBHOIO MapTHepcTBa. BoBieueHHOCTH U compuyacTHOCTh. JlenernpoBaHue
nomHoMoumnii. ObecnieueHHocTh HHGpoOpManmen. PasButne xommyHukanuid. ConpudacTHBINA
MEHE[KMEHT.

4. O0beM yueOHOo# TUCHUNJINHBI

O0BbeM THCHHUILINHBI
Bun yueOHoii padoTbl Axax, | Acip.
3E
4. 4.

Oo61asi TPYA10eMKOCTh TUCIHILTHHBI 2 12 54
KonTrakTHasi paboTa — ayAUTOPHBIE 3AHATHS: 0,89 32 24
Jlekun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
Jlaboparopusbie paboTsl (JIP) - - -
Bua uTOroBOro KOHTpOJIf: 3a4€T C OLEHKOM

AHHOTauus padoyeii MporpaMMsbl JMCIUTLIMHBI

«MeToabl npuHATHSA ynpaBiaeH4eckux pemenuii» (b1.B./[B.03.03)
1.Ileap AUCHUNJIMHBI. (OPMUPOBAHUE Y CIyIIATENIeH TITyOOKHUX TEOPETUUYECKUX W MPAKTUUECKHUX
3HaHUH B 00J1aCTH MPUHATHS YIIPaBIEHYECKUX PElIeHNH, OPMUPOBAHUE YMEHHUM 1 HABBIKOB pabOTHI
B YCJIOBMSIX MEHSIOLIEHCS PBIHOYHOW SKOHOMHUKH.
2. B pe3yabTare H3y4eHHs JUCUMIIIMHBI 00y4AIOIMIiCS TOJIAKEH:
Obaaoamye clenyOmUMA KOMIETEHIIMSIMA U UHAUKATOPaMH:
VYK-2.1, YK-2.2, YK-2.3.
3Hamo:
— NMOPAI0K (pOPMUPOBAHMS OPraHU3ALMOHHON U YIIPABICHUECKOW CTPYKTYpPbI OpraHu3alui;
— OCHOBBI OpraHu3zalus padoThl MCHOJHUTENEH (KOMaHIbl HCIIOJIHUTENEH) IS OCYLIECTBICHUS
KOHKPETHBIX ITPOEKTOB, BUAOB JEATEIbHOCTH, paboT;
— MopsAIoK cOopa, 00paboTKU U aHANIM3a HHGOPMaAIUHU O (DaKTOpax BHEUIHEH W BHYTPEHHEW cpeibl
OpTraHU3aMH [T IPUHATHS YIIPaBIEHYECKUX PEIICHUH;
— OCHOBBI TIOCTPOCHUS U TMOJIEPKKN (YHKIIMOHUPOBAHUS BHYTPEHHEH HH)OPMAIIMOHHON CHCTEMBI
opraHu3auu A coopa nHGOpMAIMU C LETbI0 IPUHATHS PELICHUH, TUIAHUPOBAHUS 1€ TEIbHOCTH
1 KOHTPOJIS;
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— METOJIMKH OLIEHKU 3(PPEKTUBHOCTH U MOPSIOK KOHTPOJIS pealu3alui yIpaBIeHYECKUX pEeIIeHU;
— KJIaCCH(HMKAIMX ¥ TUTIOJIOTHH YIIPABICHUYECKUX PEIICHMIA;

— TEXHOJIOTHIO Pa3pabOTKU U pecypcHOe 00ecriedeHne YIPaBICHUECKUX PELICHUH;

— OCHOBHBIC MOJIETM W METOABl MOJICIIMPOBAaHUS, HCIIOJIb3yeMble B Ipolecce pa3padoTKu
YIPAaBIECHYECKUX PEIICHUM;

— CTEIIECHb BIIUSHUSA CUCTEMBI MOTHBALMU IIEPCOHANA HA ITIOATOTOBKY U PEAJIU3ALMIO YIIPABICHYECKUX
pELICHHUI;

— TEHACHIUYU U IIPOrHO3UPOBATH U3MEHEHHUs YIIPABICHUYECKUX U XO3MCTBEHHBIX CUTYaLIUH C LIEIIBIO
ONTHMHU3ALMY TPUHUMAEMBIX YIIPABICHUYECKUX PELICHU;

— MICTOYHUKH aKTyalbHOM, MOJHOW U JOCTOBEPHOI yNpaBieHYeCKOH HHPOPMALIUU AJISt HOATOTOBKU
pELICHHUI;

— OCHOBBI TPOTHO3UPOBAHMS BO3HHUKHOBEHHUS KOH(IMKTOB M pa3pabOTKM Mep 10 HX
IIPEYNPEXKACHUIO B IIPOLIECCE TIOATOTOBKU YIIPABICHUECKUX PELICHUI;

— TOpANOK KOOPAMHMPOBAaHUs [JEATEIbHOCTH MWCIOJHUTEIEH C IOMOLIBIO METOAUYECKOTO
MHCTPYMEHTApHUsl peaju3allMd YIOpPaBICHYECKMX pelleHUul B 00macTu  (QyHKIHMOHAIBHOIO
MEHEJUKMEHTa JUISl JIOCTUKEHUS BBICOKOW COIVIACOBAHHOCTH IIPU BBIIOJHEHHM KOHKPETHBIX
IIPOEKTOB U paboT.

Ymems:

— OIpEeAeNATh YCIOBHS U (haKTOPBl 0OECIIEUEeHUsI KaueCTBa YIPABICHUECKUX PELICHUH;

— OIpEeNeNsATh ¥ CHCTEMAaTH3MPOBATh WH(POPMALMOHHBIE YCIOBHS pa3pabOTKH W peau3aluu
YIIPaBICHUYECKUX PELICHMI;

— HCIONB30BaTh CHOCOOBI W TPUEMBI TMOBBIICHUS 3(P(GEKTUBHOCTH YIPABICHYECKUX PEIICHUH,
KOHTPOJISI UX pealn3aluy;

— paccuuTHIBaTh 3(P(HEKTUBHOCTH MPUHIUMAEMBIX YIIPABICHYECKIX PEIICHUH;

— UCMOJIb30BATh MPUEMBI 00ECIIeYEeHUsI COLMAIbHON U HPABCTBEHHO-ITHMYECKONH OTBETCTBEHHOCTH
IIPY UCIIOJIHEHUH PELICHU;

— pa3pabarbIBaTh, KOHTPOJIMPOBATH XOJ pean3aluy OU3HEC-IIJIAHOB M YCJIOBUHM 3aKIIOYaeMbIX
COTJIAIICHUH, I0TOBOPOB U KOHTPAKTOB;

— KOOPAUHHUPOBATh JEATEIBHOCTb UCIOJHUTENEH C MOMOIIBI0 METOJAMYECKOIO MHCTPYMEHTApUs
peanu3anuu yNpaBJICHYECKUX PEIIEHUN, IOOMBAThCA BBICOKOM COTJIACOBAHHOCTH JIEHCTBHIMA
COTPY/IHUKOB TP BBHIIIOJHEHUH KOHKPETHBIX IPOEKTOB U padoT.

Braoemy:

— HaBBIKAMHU aHAJINM3a BHEIIHEW CpeAbl U ONPEIEIICHUs CTENEHU €€ BIUSHUS Ha PEATU3aLHUIo
YIPaBJICHUYECKUX PEUICHUN;

— METOZaMH aHaJIN3a AJIbTEPHATUBHBIX BAPUAHTOB YIPABIECHUYECKUX PEILICHUN;

— METOJlaMU OpraHu3aluy paboThl KOJUJIEKTHBA MO pa3paboTKe M peaju3alluy YHpaBIE€HYECKHX
pelLlIeHH, KaK B YCIOBUSAX CTAOMIBHOCTH, TaK U B 3KCTPEMAJIbHBIX CUTYalUAX;

— HaBBIKAMM DPa3pabOTKU M KOHTPOJSl pealn3allud OW3HEC-TUIAHOB M YCJOBHUH 3aKIH0YaeMbIX
COIUIALIEHUH, TOTOBOPOB ¥ KOHTPAKTOB;

— METOJAaMM KOOpAMHAUMHU JACSATENbHOCTH HCIOIHUTENIEH C IOMOIIBK)  METOJMYECKOTO
MHCTPYMEHTAPUS PEeaTN3allui yIPaBICHYECKUX PEIICHUN,

— HaBBbIKaMH KOOPJMHALIMYU U COTJIACOBAHUS AEUCTBUN COTPYTHUKOB MTPH BBIITOJIHEHUU KOHKPETHBIX
IIPOEKTOB U paboT.

3. KpaTkoe conep:kaHue TUCHUTINHBI:

Pasoen 1. Ucmopuxo-meopemuueckue acnekmol npuHamus ynpaeiendeckux peuienuti. OcHosHvle
mepMmunbl Oucyunaunsl. Ilpoyecc no02omoexku u npuHAmMuUs Ynpasienyeckux peuleHull.
Knaccugpuxayus u munonoeusn ynpagnenueckux peuieHuu.

BoznukHoBenue Hayku 00 ynpasieHuu. CyObeKT U 00beKT yrpaBieHus. B3risasl Ha ynpaBieHue B
pasHbIXx cTpaHaX. OCHOBHBIE IIKOJIBI, H3y4yalollMe HayKy ympaBieHus. Kiaccuduxanms
OpraHU3alMOHHO-YIIPABICHYECKNX NpUHIMNOB. DyHKIMM ymnpasieHUeckoro pemenus. lIponece
yIpaBJIeHUs] W ylpaBieHdeckue pemeHus. OCOOeHHOCTH NMPUHUMAEeMbIX pPELIeHHH B cHcTeMax
pa3IMYHOTrO THMA: B TEXHUYECKOM, Ouojormyeckod U comuanbHOM cucremax. CTpykTypa
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yhpaBiieH4ecKoro peteHus. TpedoBaHus K yIpaBJIeHYECKUM PEILIEHUSIM U YCIOBHS UX JOCTHKCHHUS.
Mopaenb npornecca MOArOTOBKU U MPUHATUS yIIpaBIeHUYECKUX perieHuil. dakTopel, BAUSIONIME HA
MPOLIECC TPUHATUS yIpaBieHdeckux pemieHuid. Kimaccudukanus ymnpaBlieHYECKUX PEIICHUN IO
10.A. TuxomupoBy. OcobeHHOCTH pa3pabOTKH yIpaBIeHUECKUX pelleHni B kinaccupukanun B.C.
IOxaeBoii. Knaccudukamus ynpasneHdeckux pemeHuii mo J.A. CMmupHoBy, P.A. ®aTXyTaIuHOBY.
Buns! ynipaBiieHuecKuX peleHui. TUIIONOorus ynpaBIeHYEeCKUX PEILICHUM.

Pazoen 2. Cmpamezusi popmuposarnus peuwternuii.

[IprurHbBI BO3SHUKHOBEHMSI TPOOIEMHBIX CUTYyalluid. MeXaHn3M ynpaBiaeHUs IPOLECCOM PELICHUS
npobuieM: npenBueHue npodiaemsl. [logxoasl k BeIpaboTKe yrpasiieHdeckoro pemienus. [Ipomecc
pelIeHusI KOMIUIEKCHOM PpoOJIeMbl yirydlleHus AearenbHocTd. [Iporece HaxoxaeHus
MPUHLUIIAAIBHO HOBOTO PELICHUS: CYIIHOCTh U pa3nuuus. lIpuBenenue cutyanmii K THHOBBIM
3aja4aM ynpasieHus. [IpuemMsl 1uisi IpUHATHS PELIEHUH B pa3IMYHbIX cUTyalusax. Popmanusanus
3amauun npuHATus pemennii (311P) u BuabpI mpeacTaBiaeHus: CUTyaruy.

Pazoen 3. Memooonozuueckue 0CHO8bl YNPagieH4ecKux peuleHui.

OcHOBHBIE METOJBI MPUHATHS YIpaBlieHUYeckuX pemeHuil. CucTeMHBIM MOIXoJ K pa3paboTke
YIPABJICHUYECKUX peleHU. MeTon NpuHATHS PELICHUH «IO0 OLIEHKE KOJIMYECTBEHHBIX
nokasareneit». Pemenue ¢ aByms anprepHatuBamu. PeliTuHroBas cuctema. MeTton BbIOOpa
pelieHu, npeanoxeHHblii b. @pankiIMHOM. DTarbl IPaBUIIBHOTO BbIOOpA IPU HAIMYUHN HECKOJIBKUX
albTepHaTUB. AHAIU3 aTbTEPHATUB MIPH pa3padOTKe YIPABIEHYECKUX PEIICHUNH. DKCIEPUMEHT KaK
METOJ BBIOOpa anbTepHATUBBL. KpuTepuu OneHKH perieHus: 3(QQGEeKTUBHOCTh, (aKTOp BPEMEHH;
OrpaHUYEHHUE - CTEeNEeHb pUcKa. Mopaenu npuHATUS pemeHuid. KoJlekTHBHOE TBOPYECTBO IpHU
pa3paboTke W BbIOOpe pemieHuid. OnpeneieHne OTHOCHUTEIIBHON IICHHOCTH allbTePHATUBHBIX
BapHaHTOB pemeHuil. Meton mnpuunHHO-cnencTBeHHoro anamuza (I[ICA). Ananmutudeckue,
CTaTUCTHYECKHE U MaTeMaTh4yeckre MeToabl. HedopmanbHbie (9BpUCTHYECKHE) METOABI. TpH 4acTH
3BPUCTUYECKOIO  MeTojga. Meron  cueHapueB.  AKTUBHU3UPYIOIIME  METOJBI:  METOJBI
IICUXOJIOTMYECKON aKTUBU3ALMU; METO/bI MOAKIIOUEHUS HOBBIX MHTEIJIEKTYalbHbIX HCTOUYHUKOB.
[Icuxonoruveckre METObl: KOH(EpPEHIINHN UJeH; METOAbl MO3TOBOWM aTakW; METOJbl BOIPOCOB U
OTBETOB. MeTo/ibl MOAKIIOUYEHHS HOBBIX HHTEIIEKTYaJIbHbIX HCTOYHHMKOB: TEOPETUKO-UI'POBOU
METO/JI; METOJ HaCTaBHUYECTBAa; paboTa ¢ KOHCYIbTaHTaMU. MeTo/ «IepeBa» pelieHui. «/lepeBo»
pEelIeHN — 3TO CXEeMaTUYHOE IMpe/icTaBlIeHne MpoOaeMbl MPUHATHS petieHuit. O0mias unes Merona
«JIepeBay pelIeHUuN

4. O6beM yueOHO# JUCHUIIJIMHBI

O0beM IMCUMILIHHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
4. 4.

Oo61asi TPYA0€MKOCTh TUCIHILTHHBI 2 72 54
KonTrakTHasi paboTa — ayAUTOPHBbIE 3aHATHSL: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlaGoparopHbie paboTsl (JIP) - - -
Bua uTOroBOro KOHTpOJIf: 3a4€T C OLIEHKOM

AHHOTanuA padoyeil NPOrpaMmMbl AMCUUIIMHBI

«OcHoBbI opaTopckoro uckycersa» (b1.B./1B.03.04)
1. Heab AUMCHUNJIMHBI. PAa3BUTHE PEUYEMBICIUTEIBHON JACATENBHOCTH CTYACHTOB M HX
CIIOCOOHOCTEM, MOBBIIIEHNE PEYEBOM KYJIBTYpHI CyIIaTenel, OBIaJeHUe CTpaTeTue U TaKTUKOH
pa3paboTKu NyONMYHOM peuM, HCKYCCTBOM apryMEHTallMM, MacTepCTBOM CTPYKTYpHUpPOBaHUS
PUTOPHUUYECKOTO TEKCTA, CPEIACTBAMU BBIPA3UTEIIBHOCTH U TEXHUKH peuu. I yCIEIIHOTO OCBOCHHUS
JUCHUIUIMHBI CTYACHT JOJDKEH 3HaThb OCOOCHHOCTH PEYEBOM JAESITEIbHOCTH, OCHOBHBIE IMpaBHIIa
COCTaBJICHHs IyOJMYHONM peuu, a TakkKe YMETb HMCIOJb30BaTh OPATOPCKHE MPUEMBI B MOJITOTOBKE
MyOJIMYHOM pedn pa3HbIX BUIOB.

158



2. B pe3yabTaTe H3yuyeHHUs TUCHHUILIUHBI 00y4AIOIIUIICH 10JIKEH:

Obnadamyp CleAyOMMMA KOMIIETEHIIMAMU U UHIAMKATOPAMHU:

YK-5.1, YK-5.2, YVK-5.3

3nams:

— 0COOEHHOCTH MYyOIUIIUCTUYECKOTO CTUIISL PEYH;

— crienuUKy peueBOi AEATEIbHOCTH, B3AUMOCBS3b PUTOPUKHU U STHKHU;

— IpaBuiia MOJArOTOBKYU MyOJIMYHON Peur Ha pa3HbIX dTarax;

— mpaBwiia paboOTHI HaJl COBEPILICHCTBOBAHUEM PEUYEBOI0 armapara;

— 0COOCHHOCTH YOEXKIarollei peur U IpaBuiia apryMeHTaIl1H;

— OCHOBHBIE CTPATETUH U TAKTUKHU CIIOPA.

Ymems:

— n300peTaTh coJepKaHue pedu, CO37aBaTh COOTBETCTBYIOLINE CMBICIOBBIE MOJICTTH U PabOTaTh HaJl
CJIOBECHBIM BBIPQ)KEHUEM COJIEPIKAHUS;

— 1I0A0MPaTh apryMEHTHI K JIOKa3bIBAHUIO TE3UCA C YUETOM AYAUTOPUH;

— COCTaBJISITh MOHOJIOTMYECKOE BBICKA3bIBAHUE, MCIOJIb3Ysl BBIPA3UTENIbHBIE CPEICTBA S3bIKA IS
YCUJICHUS BO3JICHCTBHS HA CIIyILATEIIEH;

— BECTHU JMAJIOT MPHU 00CYKJIEHWU 3HAYUMBIX COLMATbHBIX WM HAYYHBIX MPOOJIEM, YCTaHABIUBATD
KOHTAKT CO CIIyIIATEJIEM.

Braoemy:

— CIIOCOOHOCTBIO aHAIM3UPOBATH TEKCT B COOTBETCTBUH ¢ KOMMYHHKATHBHBIMHU IEIISIMU;

— HaBBIKAMHM IHCHMEHHOTO W YCTHOTO apryMEHTHUPOBAHHOTO H3JI0KEHUS COOCTBEHHOM TOUKH
3peHus;

— pedeBO KyJIbTypOi IIPU BEAECHUU JUCKYCCUI

3. Kpatkoe cofep:kanue JUCHUINIUHBI

Paszoen 1. 3nauenue pumopuxu 6 dessmenbHOCMU MOI0O020 CREYUATUCTA.

1.1. Poib puTOpUKHY B IOATOTOBKE CIIELMATMCTOB. PeueBas AesaTeabHOCTh MOJIOLOrO CIIEHUAINCTA.
KommyHukatuBHas Mozenb oouieHns. OcoOeHHOCTH MyOIMIMCTHYECKOro CTHIS peun. Putopuka u
sTuKa. TpeboBaHus, NpeAbIBIIEMbIE K pedH podeccuoHana.

1.2. Uctopuueckuii s3kckype. Ot puropuku LluiepoHa 10 puTOpUKH HAIUX THEN: BKJIAJ aHTUYHBIX
opatopoB B (hopmupoBanue puTopuku. CyIIHOCTh PUTOPUKH B HAIIIE BPEMSI.

Paszoen 2. Obwas pumopuxa.

2.1. [ToHsiTHE PUTOPUYUECKOTO UI€aTa OT aHTUYHOCTH JI0 HAIIMX JHEW. Puropudeckuit naean kax
o0paserl pe4eBoro noseneHus opaTopa. [loHsATHE MaHUITYISIHH.

2.2 PutopruecKuil KAaHOH KaK MyTh IBUKEHUS OT MBICIH K cJI0BY. OCHOBHBIE Tanbl paboTHI HAJ
peunto. M300perenue copepkanns peur. CMBICIOBBIE MOJEIN U CTIOCOOBI MX MTPUMEHEHUS B
BbICTYyIJIEHNH. Pacnonoxenue copepkanust peud. CMbICIOBasi CTPYKTypa OIMCAHUs, TOBECTBOBAHUS U
paccyxxaeHus. Beryninenue u 3akitoueHne Kak KOMIIO3UIIMOHHBIE YacTH BhICTyIUIeHUs. ClioBecHOe
BbIpakeHue cojiepxkanus. CoeMHEeHHE Pa3srOBOPHOTO U KHIDKHOTO CTHJIEH B IIyOJIMYHOM peun.
SI3BIKOBBIE CPEACTBA BHIPA3UTEIBHOCTHU KaK CIOcO0 3(PEKTUBHOTO BO3JCHCTBUS HA CIIyIIaTeNeH.
OCHOBBI MacTepcTBa MyOJIMYHOTO BBICTYIUICHUS. BUIbI MyOMMYHBIX BBHICTYIUICHHA 1O 1ienu. O0mue
TpeOOBaHUS K MOATOTOBKE MyOJIMYHON pey.

2.3. Ponb TeXHHUKH peyH B Tporiecce paboThl HA/Il BBICTYIUIEHHEM. JIpIXaHUe, TOJIOC U TUKLUS -
COCTABJISIONINE TEXHUKY peuH. [IpaBuia paboThl IO COBEPIICHCTBOBAHUIO PEYEBOTO anmnapara.

Paszoen 3. Ilonemuueckoe uckyccmeo

3.1. [TonsTHE apryMeHTaluH KaK MpoIecca J0Ka3aTeNbCTBA U KaK COBOKYITHOCTH CUCTEMBI apTYMEHTOB.
Knaccugukamus apryMeHTOB ¥ ITpaBuiia apryMeHTanun. Jlornueckas u puTopuieckas apryMeHTaIHsI
(1oKa3aTenbCTBO B JIOTMKE U YOexkIeHHe B pUTOpHKE). BbIOOp apryMeHTOB B 3aBUCMMOCTH OT THIIA
ayauropun. OCHOBHBIE OCOOEHHOCTH YOEKAAIOLIEH peun, BUAbI U KAHPBI YOEKAAIOLIEH peUH.
AprymeHTHupymomas peyb.

3.2. OcHOBBI nosieMHYeCKOro macrepcrtBa. [loHsTue crnopa, ero neiau u Buabl. [loarotoBka k
JUCKYCCUU U MpaBuiia ydactusi B Hel. Knaccudukanus BonpocoB. OCHOBHbIE CTpaTeTuu U TAaKTUKU
crnopa. [lonemuyeckue mnpuembl. YIJIOBKH B CIOpE: KOPPEKTHbIE U HEKOpPpEKTHbIE. BompocHo-
oTBeTHas (hopma B Tporiecce myosnuHoro obdmenus. [IpaBumna BegeHus TuCKyccui
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4. O0beM yueOHO TUCHUIIJIHHBI

O0beM TMCUMILUTHHBI
Bun yuyeOHo# padoThI Axax, | Actp.
3E
4. 4.

O01masi TPyA10eMKOCTh TUCIHILTHHBI 2 72 54
KonrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHUS: 0,89 32 24
Jlexkuun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,44 16 12
Jlaboparopusbie pabotsl (JIP) - - -
Bujg HTOroBOro KOHTpPOJIsi: 3a4€T ¢ OLICHKOM

JucuunjanHa mo BbIoopy B 4 ceMecTpe
AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Koopaunauuonnas xumus» (b1.B.J1B.04.01)
1. Ieap MUCHHUILUIMHBI. TPHOOPETEHUE CTYACHTAMH 3HAHWW O MPUPOAC XUMHUYECKOW CBS3H B
KOOPJMHAIIMOHHBIX COEAMHEHHUSAX, UX PEAKIIMOHHOM CIMOCOOHOCTH, a Takke 00 OCOOEHHOCTSIX
TEPMOJAMHAMUKA W KUHETUKU PEAKIUNA C y4yaCTUEM KOOPJIMHAIMOHHBIX COCIUHEHUU € UX
MEXaHU3Me.
2. B pe3yJbTare n3yyeHus JUCIHUIIUHBI 00yYAIOMIMIACS 10JIKEH:
Obnadamye cnenymUMA KOMIETSHIIMSIMU U HHIUKATOPAMH UX JOCTH)KCHUS:
YK-1.1, VK-1.2, YK-1.3, T[IK-2.1, [1K-2.2, TIK-2.3.
3Hnamo:
- OCHOBHBIE TOJIOKEHUSI TCOPUN XMMHYECKOW CBSI3M B KOOPJAWHALMOHHBIX COCIUHEHHSIX (TCOpUU
KPUCTATTUYECKOTO MOJI U TEOPHH MOJIEKYJISIPHBIX OpOuTasei);
- TEPMOJAMHAMUKY KOOP/IMHAIIMOHHBIX COSMHEHUHN B PaCTBOPE;
- OCHOBHBIE MEXAHU3MBbI PEaKUN KOOPAMHALUOHHBIX COCIUHEHUH.
Ymemo:
- Ha OCHOBE JJIEKTPOHHOTO CTPOEHHMsI MpeAcKa3aTh YCTOMYMBOCTh U PEAKIMOHHYIO CHOCOOHOCTH
Pa3IMYHBIX KOOPJAUHAIIMOHHBIX COSIMHEHUH, a TAKKE X IBETHOCTD;
- paccuuTaTh OOIIUE U CTYNEHYAThIe KOHCTAHTHl YCTOMYMBOCTH KOOPJIUHAIIMOHHBIX COSAMHEHUN B
pacTBOpE Ha OCHOBE PKCIIEPUMEHTANIbHBIX JIAHHBIX;
- BBIBECTM M MPOAHAIM3UPOBaTh KHUHETHUYECKOE YpAaBHEHWE /I pPa3MYHBIX peaKuui
KOOPJIMHAIIMOHHBIX COSTUHEHUH.
Braoems:
- TEOPETHYECKUMHU OCHOBAMHU XHUMHUH KOOPIUHAIMOHHBIX COCTMHECHHIA;
- SKCIIEPUMEHTAIBHBIMA METOAAMH OINPEAEIICHUS] KOHCTAHT YCTOMYMBOCTH KOMIUIEKCOB B PACTBOPE;
- OCHOBHBIMHU TOJIXOJIaMHU JIJISi OMTUCAHUsSI PEaKIMil KOOPIMHAIIMOHHBIX COSJUHEHUN Ha OCHOBE MX
MeXaHu3Ma
3. KpaTkoe conep:kaHue TUCHUTLIAHBI
Beeoenue.
IIpenmer u 3aaun Kypca KOOPAMHALMOHHON XUMHH. BaXXHOCTh KOOPIMHAITMOHHBIX COEAUHEHHI B
XUMHUU U XUMUYECKOU TexHonoruu. CTpyKTypa Kypca.
Pazoen 1. Cmpoenue KoopOuHayuOHHbIX COCOUHEHUT U (PU3UYECKUE MEMOObl €20 YCIAHO6EeHUAL.
1.1 OCHOBBI CHUCTEMATUKN U HOMEHKJIATYpPhl KOOPAUHAIIMOHHBIX COeTMHEHUN. OCHOBHBIE MOHSTHS
KOOPJMHALIMOHHON XHUMUHU.
OcHOBHBIE  TOHSTHS ~ KOOPJAWHAIIMOHHOW  XHMHH:  KOMILIEKCOOOpa3oBaTenb,  JIUTaHI,
KOOPJAMHAIIMOHHOE  YWUCI0,  JCHTAaHTHOCTh, TalNTHYHOCTh,  TOMUYHOCTh.  CucTeMaTHKa
KOOPJAMHALIMOHHBIX COEIMHEHUM, CPAaBHUTENbHBIA aHAIN3 PA3TUYHBIX HOMEHKJIATYPHBIX CHCTEM.
Oco0eHHOCTH HOMEHKJIATYPBI TIOJIUSIIEPHBIX, MOCTUKOBBIX, KITACTEPHBIX COSIUHEHUH.
1.2 IlpumeHeHHE TEOPUM KPUCTALIMYECKOrO TOJA JUIsl ONUCAHUS XHMHYECKOM CBS3U B
KOOPJIMHAIIMOHHBIX COSTUHEHUSX.
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OcCHOBHbBIE TOJIOKEHHUSI TEOPHUHM KpUCTAIMYecKoro mojis. Pacmiersenue opburtaneil B moisx
Pa3IMYHON CUMMETPUU U PaKTOPHI, BIUSIONINE HA BEIMYNHY PACIICTIICHUS. DHEPTUs CTa0MITH3aIH
kpuctaumaeckuM mojem (DCKII), pacuer DCKII mis komrmuiekcoB, 0Opa30BaHHBIX JIUTAHIAMU
CHJIBHOTO M cjaboro mois (OAHORIEKTPOHHOE NpuOImKeHne). VMckakeHne CHUMMETPUYHBIX
koHpurypamnuii. dpdexr Ana-Temrepa. Ycnosus nposiiaeHus sddexra Sgna-Temnepa. [Ipumenenne
TEOPUM  KPUCTAIMYECKOTO TOJs Ui  HMHTEpPHpeTalud  TePMOJAMHAMUYECKUX  CBOMCTB
KOOPJIMHAIIMOHHBIX COCIMHEHUN TMEPEeXOAHBIX DSJIEMEHTOB. «J[ByropObie» 3aBUCHUMOCTH JUIS
TEPMOJIMHAMHUYECKUX CBOMCTB coenuHeHuid d->memeHToB. KOHCTaHTBI YCTOHYMBOCTH W psif
HpBunra-Yumnasamca.

JlocToMHCTBA © HEIOCTATKH TEOPUU KPUCTAUIMYECKOTO TIOJIsA, Ompeielstomue o01acTh
BO3MOKHOCTEH €€ MPUMEHEHUSI.

1.3 MeToa MOJNIEKYJISpHBIX OpOHTaliell B KOOPAMHAIIMOHHONW XUMUHU. ONUCaHNE OCHOBHBIX THUIIOB
KOOPJIMHAIIMOHHBIX COEIMHEHUN W HX PEAKIMOHHON CHOCOOHOCTH C HMCIHOJIB30BAaHUEM METOJa
MOJICKYJISIPHBIX OpOUTaei.

[IpumeHeHre TeOpUU MOJEKYJIAPHBIX OpOUTanedl Mg OMNHCAaHUA XUMHYECKOW CBA3U B
KOOPJMHAIIMOHHBIX coenuHeHusx. O0pa3oBaHUE MOJEKYISPHBIX OpOUTANICH B KOOPIWHAIIMOHHBIX
coequHeHHIX. [ pymnoBbie OpOUTANIU IMTaHI0B, IPUHIUIIBI KX TOCTpOeHUsl. CXeMbl MOJIEKYISPHBIX
opOuTanell B OKTadAPUICCKUX KOMIDICKCAX MEPEXOMHBIX M HEMEPEXOJHBIX JJIEMEHTOB B G- U T-
npubmnkeHusax. KapooHunbHbIE KOMITIEKCHI METAIIIOB, 0COOEHHOCTH X CTPOCHUS, OCHOBHBIE TUIIBI
peakuuii KapOOHUIBHBIX coequHeHU. OCOOCHHOCTH HUTPO3WIBHBIX KOMIUIEKCOB, COSAMHEHUN C
KOOPJAMHUPOBAHHON MOJIeKy10i1 SO2 U IpyruMH YaCTULIAMH.

OCHOBBI METAJUIOOPTAaHUYECKON XUMHUHU. AJIKUIBHBIE KOMIUIEKCHI METAJJIOB, [3-3JIMMHUHUPOBAHUE.
Crabwinzanusi XMMHYECKOM CBA3M MEPEeXOJHBbIM MeTami-yriepon. KapOeHoBble KOMILIEKCHI.
Koopaunationnple COeIMHEHHS] CUHTJIETHOTO U TPUILIETHOTO YIiepoja: KapOECHOBBIE KOMILICKCHI
Oumiepa u [Ipoxka.

n-Komrekcesl metaiuoB. Metatoniensl. [IpaBuio 18 31eKTpoOHOB B MPUMEHEHUU K METAJIOIEHAM.
CuHTe3 METAIIIOLEHOB U MX XUMUYECKHe CBOICTBa. OnMcaHKe 3IEKTPOHHOTO CTpOeHus GeppolieHa,
KOOaJbTOIICHA M HHKEJIOLeHAa. THUTaHOIEH, IUMEpHu3alus, CTpoeHue (yIbBaICHANMIBHOTO
KOMILJIEKCa TUTaHa.

Oco0eHHOCTH XMMHUYECKOTO CTPOCHHSI KOMIUIEKCOB C MOJUEHTAHTHBIMU JIUTaHIaMH. XeIaTHbIA 1
MaKpOLUKINYECKHH 3(deKTbl: SHTaNbNUAHBIA M SHTponuiHbIM Bkman. I[lopdupuHoBble U
(TanonaHMHOBBIE KOMIUIEKCHI MeTauioB. KoopAauMHAIMOHHBIE COEAMHEHUS «TOCTh-XO3SUH.
CrpykTypa KOMIUIEKCOB. KOMIUIEKCHI ¢ MOHAaMM IIEJOYHBIX U IIEJTOYHO3EMENIbHBIX METAJIOB.
@aKkTopbl, BIHUSIOIMIAE HAa  YCTOMYMBOCTH  KOMJIEKCOB  «TOCThb-XO35IMH». [IpuMeHeHue
MaKpOIMKIMYECKUX JTIUTAHIOB B AHATUTHYECKON XUMUU U OUOXUMUHU.

[MonusimepHple KOMIUIEKCHI MeETaIoB. KiacTepHble M KapKacHbIE COCIUHEHHS. O-CBSI3U.
Ocobennoctu xumuueckoii csizu B Re2CI82-. PazHOBaneHTHBIE KOMITJIEKCHI METAJIOB.

M3o- u rerepononucoenuuenus. OCHOBHBIE THUIIBI CTPYKTYp. TeTpa’spuUvecKoe OKPYKEHHE
rerepoaTtoma: cTpykrypa Kerruna. Ctpykrypa [{loycoHa kak mpou3BoaHas OT CTpyKTypbl Kerruna.
OkTasipuyecKkoe OKpYKEHHE TeTepoaToma: CTpykTypa AnaepcoHa. CrnocoOHOCTh pPa3IHMYHBIX
CTPYKTYp H30- U T€TEPOIOIMMETANIATOB K 00PaTUMOMY BOCCTaHOBIIEHUIO.

1.4 CoBpeMeHHbIE METOJbl YCTAaHOBJIEHHUS MPOCTPAHCTBEHHOTO U AJIEKTPOHHOI'O CTPOEHUS
KOOPJAMHALIMOHHBIX COEUHEHUN

O0630p CcOBpeMEHHBIX (U3HUYECKUX METOJOB HCCIIECIOBAHUS KOOPIWHAIIMOHHBIX COCIMHECHHM.
Crnektpanbabie MeTOAbl. CHEKTPOCKOMUS B BUAMMON M YIbTPadUOIETOBONH OONACTAX CIIEKTpA.
MuxkpoBoiHoBas criektpockonusi: UK- u pamanoBckas cnektpockonusi. [IpaBuna orbopa, mpaBuiio
aNbTEPHATUBHOTO 3ampera JJid IEHTPOCUMMETPUYHBIX CTpyKTyp. SAMP cnekrpockomnus
KOOPJAVHAIIMOHHBIX COCIUHCHH, XapPAKTEPUCTUUECKOE Bpems  SAMP, HUCCIeI0BaHNE
BHYTPUMOJIEKYJISIDHBIX ~ TIpeBpamieHuit  Merogom  SIMP.  DOnexkrtpoHHass  mapaMarHuTHas
cnekTpockonuu. OcHOBBI MECCOAYIPOBCKOM CIIEKTPOCKOTTUN KOOPIUHAIIMOHHBIX COSUHEHUH.
JudpakiimoHHbIE METOJbI HCCIeNoBaHusA. PeHTreHOBCcKas AuQpakTOMeTpus U HeHTpoHorpadus.
MarsuTHbIe CBOMCTBA KOOPJIWHAIMOHHBIX coenuHeHnid. OpOUTaIbHBIN W CIMHOBOM MarHUTHBIC
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MOMEHTHI. "3aMopakuBaHue" OpOMTAIIBHOTO MarHUTHOTO MoMeHTa. HpopMmanwms, monyyaemas u3
BEIMYUHBI 3()P(PEKTHBHOTO MAarHUTHOT'O MOMEHTA.

Pazoen 2. Tepmoounamuka peakyuit KOMnJaeKcooOpa308anus 6 pacmeopax.

2.1 O6mue npoOieMbl COIbBATALlMKM aTOMHO-MOJIEKYJISIPHBIX YacTULl M KOMIUIECOOOpa3oBaHUs B
pacTBopax

OOmme mpoOIeMBbl COJNbBATAIIMM ATOMHO-MOJICKYJISIPHBIX YacTHII M KOMIUIEKCOOOpa3OBaHHS B
pacTBopax. DHTANbBIUS W SHTPONHUS HPOLECCOB KOMILIEKCOOOPAa30BaHUs, METOAbl HAXOXIACHUS
TEPMOIMHAMHUYECKUX XaPAKTEPUCTUK PEAKIINNA KOMILJIEKCOOOpa30BaHUs B paCTBOPAX.
TepMoanHaMHuUeCKME W CTEXMOMETPHUYECKHME  KOHCTAHThl  ycToWumBOCTH. HaxoxneHue
TEPMOJMHAMHYECKUX KOHCTAHT YCTOMYMBOCTH SKCTpPANOJsALMENl Ha HYJIEBYI0 HMOHHYIO CHIY.
[Ipumenenue osnekrpoctatudeckux Teopui (lebas-Xrokkens, Ilutmepa u T.1.). OOmme u
CTYIIEHYATble€ KOHCTAHThl YCTOMYUBOCTH.

TepmonnHamuka nepeHoca. BimsHue pacTBOpuTENs Ha TEPMOJMHAMHMYECKHE XAPAKTEPUCTUKHU
nporecca KOMIeKcooOpa3oBaHusl.

2.2 [IpsiMble 1 KOCBEHHBIE METO/IbI OIIPEACIICHUS] KOHCTAHT YCTOMYUBOCTH.

[IpencraBnerne 00  OCHOBHBIX  METOAAX  ONpPEICNCHHS  KOHCTAaHT  YCTOHYMBOCTH:
MOTEHIIUOMETPUYECKOM, CHEKTPO(POTOMETPUYECKOM U  BoJbTaMIepoMeTpuueckoM. (OCHOBBI
pPacueTHBIX AJITOPUTMOB OIPEIEICHNUSI KOHCTAHT YCTOMYMBOCTH.

2.3 KuHeTrKa 1 MeXaHU3Mbl peaKUid 3aMEIIeHHs] JINTAH/O0B.

JlaOuibHBIE M MHEPTHBIE KOMIUIEKCHI MeTayuioB. Kitaccudukanum MexaHu3MOB peakiuii 3aMeieHus
KOOPJAMHAIMOHHBIX coequHenuii (Muronsaa, bacono-ITupcona, JIsurdgopaa-I'pes).

Peakuuu 3amernieHus B OKTad3pUUYECKUX KOMIUIEKCax. J[MCCOIMATUBHBIA MEXAaHHU3M 3aMEIICHHUS.
Kunernueckoe mpuiokeHue TEOPUU KPUCTALIMYECKOTO Mojis. MexaHu3m OireHa-yYwiKUHCA IS
peakuuii 3amenienus. YpaBuenue dyocca. CTepeoxuMus peakivii 3aMENICHUs] B OKTadAPUUECKHUX
KOMILJIEKCaXx.

Peakuuu 3amerneHuss B IJIOCKOKBAAPATHBIX KOMIUIEKcax. TpaHC-BIMSHME B KOMILIEKCaX
IJJATUHOBBIX 3J1eMeHTOB. P YepHsaeBa. BiausiHue pacTBOpUTEIsS HA CKOPOCTh PEAKIMI 3aMEeILEHUs
B IUIOCKOKBAJPAaTHBIX KOMIUIEKCAX, OJCKTpOPHUIbHBIA Karanmu3. HanpaBneHHBI cHHTE3
KOMIUIEKCHBIX COEIMHEHHUH IJIATUHOBBIX 3JIEMEHTOB.

2.4 KuHeTMKka M MEXaHU3Mbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN KOOPAWHAIMOHHBIX
COCJTMHECHUH.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH KOOPAUHAIIMOHHBIX COeTMHeHH . BHemHecpepHbIil n
BHYTpHC(hEpHBII (MOCTUKOBBINH) MEXaHU3MBI.

BuemHechepHblii  MEXaHHW3M  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakUuid B  pacTBOpax.
OneKTpOHHBIE TEPMBI U Teopusa Mapkyca-Xamia.

BuytpucdepHsblii MEXaHU3M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI, €0 OCHOBHBIE CTaJMH.
MOCTHKOBBIE JINTaH/Ibl, OCHOBHBIE TUIIBI MOCTUKOBBIX JIMTaHAbI. [IpuMepsl peakuuii, IpOTEKAOIIX
10 BHYTpUC(EPHOTO MEXaAHU3MY.

Oco0eHHOCTH BHEIIHE- U BHYTpUchepHoro MexannzmMoB OBP.

Pa3zoen 3. Peakyuu komobunupoganus. OcHogvl MemanioKOMN1eKCHO20 Kamanusa.

Peakiiuu KOMOMHHUPOBAHUS U UX OCHOBHBIE TUIIBI.

TemmuaTHeli cuHTe3. [IoHATHE O CyITpaMONEeKyIPHBIX KOOPAUHAIIMOHHBIX COEAMHEHUSIX U METOax
UX CHHTE3A.

Peakuuu BHenpenus (Murpanuu jurannaa). Kunetnka u MexaHu3M peakivii BHEIPEHHUS.

Karanus koMIuiekcamu nepexoaHbix MeTauioB. KaTtalinTtudeckue UKIIbL.

['mnpupoBanue u nzomepusanus ankeHoB. Katanuzatop Yunkuacona. Peakiiuu coueranus.
I'uppodopmunuposanne. OxkcocuHTes U Bakep-mporecc. Kapbonunuposanue. MoHcaHTO-TIpo1iecc.
Peakuuu meraresuca ankeHOB M uX Karanu3. BosHukHoBeHue kapOeHoB [llpoka B ycnoBusx
TOMOT€HHOT'0 KaTaJln3a.

HNonHasg nmonumepusanusi alkeHOB Ha Karanusaropax Llurnepa-Harra. PapukansHelii MexaHW3M
peaxkuuii ¢ yuacTueM KOOPAUHAIIMOHHBIX COEIMHEHUH U DKCIIEPUMEHTAIbHbIE METO/IBI €70 U3YUECHHUS.
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Koopaunarmonnast xumusi moBepxHoctu. [loBepxHocTHBIE (DyHKIIMOHANBHBIE Tpynmbl. [loHsTHE O
reTepPOreHHOM KaTalu3€e ¢ UCMOJIb30BAHUEM KOOPAMHAIIMOHHBIX COEIMHEHUMN.
4, O0beM yueOHOH TUCHHILINHBI:

O0beM TMCUMILUTHHBI
Bun yuyeOHo# padoThI Axax, | Actp.
3E
4. 4.

O01masi TPYA0eMKOCTh TUCIHILTHHBI 2 72 54
KonrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHUS: 0,89 32 24
Jlexkuun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,44 16 12
Jlaboparopusbie paboTsl (JIP) - - -
Bujg HTOroBOro KOHTpPOJIsi: 3a4€T ¢ OLICHKOM

AHHOTanuA padoyeil NPOrpaMmMbl IUCUUNIMHBI

«[IpexnpuHUMAaTEJbCTBO B cpepe BbICOKUX TexHooruii» (51.B./1B.04.02)
1. Hea» aucuMmiauHbl: (GOPMHUPOBAHHE Yy CTYAEHTOB €CTECTBEHHOHAYUHBIX W TEXHHYECKHUX
CHELUAJIbHOCTEN MPEIIIPUHUMATEIBCKOIO MBIIUICHHS, NMPEAIPUHUMATEIbCKAX KOMIIETEHIUHA Ha
OCHOBE KOMIUIEKCA TEOPETUUYECKUX 3HAHUH U MPAKTUUECKUX HABBIKOB B C(hepe BEICOKUX TEXHOJIOTUH,
SKOHOMUKHU M YIIPABJIECHUS HHHOBALIMOHHBIMU IPOEKTAMM.
2.B pe3ysbTate H3y4YeHHs IUCHHUIIIMHBI 00y4AIOIHMIICA JOJIKeH:
O6nagath caeayoUMMI KOMIIETEHUUSAMU U UHIUKATOPAMU UX TOCTUKEHUS:
VYK-1.1; YK-1.2; YK-1.3; [1IK-2.1, [1K-2.2, T1K-2.3.
3nams:
—  TEOpPETHYECKHE U METOJOJOTHYECKUE OCHOBBI MHHOBALIMOHHOTO MEHEKMEHTA;
—  WCTOYHUKH M peCypChbl MHHOBALIMOHHOU J€ATEIbHOCTH;
—  OCHOBBI CTPAaTETUYECKOr0 YIIPABJIECHUS HHHOBALIMOHHON JESATEIBHOCTBIO;
—  METOJIOJIOTUYECKHE OCHOBBI NPEANPUHUMATEIBCTBA B Cepe MHHOBALMOHHON IESATEIbHOCTH;
METO/Ibl TEXHOJIOTUYECKOIO IPOrHO3UPOBAHMS;
— OCOOEHHOCTM MpEANPUHUMATENICKON JEATEIbHOCTH B cepe HayKOEMKUX TEXHOJIOTHIA;
METOA0JOTUYECKUE OCHOBBI U MIPAKTUKY PETYJIUPOBAHUS MHHOBALIMOHHOMN JAEATEIBHOCTH.
Ymemo:
—  NIpoBOAUTH UccienoBanue u aHanu3 peinka UC u UKT;
—  IPOBOAMTH aHAIM3 MHHOBALUMH B cepe sKoHOMUKH, yripaBieHus u UKT;
— paspabaTbiBaTh OM3HEC-TIJIaHBI HOBBIX OM3HECOB Ha OCHOBE MHHOBauMii B chepe UKT;
— co3JaBaTh HOBble OM3HECHl Ha OcCHOBe MHHOBalMi B chepe UKT.
Braoemy:
— IUIAaHMpOBaTb U OPraHU30BBIBATH pPa0OTy MallbIX IPOEKTHO-BHEAPEHUYECKUX TIPYyMI IS
peanu3aluyi HHHOBALIMOHHBIX IIPOEKTOB;
—  NPHUMEHATH NOJyYCHHbIC 3HAHMS I OLICHKW NHHOBALIMOHHBIX ITPOEKTOB.
3. Kpatkoe coaep:kanue AU CUHIIUHBI
Paszoen 1. dxonomuueckaa cpeda OuzHeca U NPeONPUHUMAMENbCHEO 6 cghepe GbICOKUX
mexnono2ui.
Haykoemkue Texnosnornu. B3anmMocBsa3b 5JKOHOMUYECKUX [UKIJIOB U MHHOBALWM, JUIMHHBIE BOJIHBI U
LIMKJIBI KOHBIOHKTYpBI. ba3ucHble MHHOBAallMU U TEXHOJOTMYECKHE YKaabl. KiacTepbl BBICOKHMX
TexHojoruil. OOImye MNOJI0XKEHUS EeKOMIO3UIMH IMPOEKTa BBICOKOTEXHOJIOTMYHBIX IPOEKTOB.
BrisiBiienue npoGieMHbix MecT U nposeneHne GAP-ananusa. [IpopaboTka n oroOpaskeHue nenen
KOMMepuHanu3anuu TexHojorun ¢ yaetom SMART-kputepueB. BeisiBneHne, onucanue U aHainu3
OCHOBHBIX CTEHKXOJIIEPOB IIPOEKTHON NHULIUATUBBI.
OcCHOBHBIE MOJEJIN HKOHOMUYECKOTO TMPEACTABICHUS TEXHUKO-TEXHOJOTUYECKUX MPOEKTHBIX
MHUIMATUB B c(epe BBHICOKUX TeXHOJOrHi. OIeHKa 3KOCHCTEMbl MHHOBAI[MOHHOIO Ipolecca U
aHaIM3 pPBIHKA BBICOKMX TeXHOJOrui. IloHsATHME, COCTaB M OCHOBHBIE 3aKOHOMEPHOCTHU
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(yHKIIMOHMPOBAHUS SKOCHUCTEMBbI TEXHUKO-TEXHOJIOTHYECKUX MPOEKTOB. OCOOEHHOCTH MTPOBEACHUS
PEST-ananu3a u mpejacTaBleHUE €ro pe3ylbTaToOB Ul HAayKOEMKUX TexHosnorui. Crenudpuka
aHaim3 natu cuin lloprepa nns umenmedl KOMMEpUUAIM3alMM WMHHOBALIMOHHBIX TEXHOJOTHUH.
Bo3moxHOocTH npuMeHeHus: 4P-aHainn3a B MPOEKTUPOBAHUU KOMMEPLHMAIN3AUN MTHHOBALIMOHHON
TEXHOJIOTUH.

Pa3zoen 2. Komnanusa é cghepe 6vbicokux mexnonozuil Kaxk cyovekm polHOYHOU IKOHOMUKU.
Knaccugpukanus komnaHuii B cdepe BBICOKUX TeXHOJOIMH. OpraHu3allOHHbIE CTPYKTYpPbI
MHHOBAIIMOHHOIO IpeArnpuHUMarenscTBa. KoHuenuus BUAOB cHelUalu3alud (3KOHOMHUYECKON
OpPHMEHTAIMH) 3BEHbEB OPraHU3allMOHHON CTPYKTYpbl. CyObeKTbl MHHOBALMOHHOW JEATEIbHOCTH.
Knaccupukanuss WHHOBAMOHHBIX mpeanpustuii. @DopMbl M BHIBI MPEIIPUHUMATEIHCKON
nesrenbHOCTH. [Ipennpunumareny 6e3 00pa3oBaHus IOPUANYECKOTO JIUIA U IOPUINYECKUE JIUIA KaK
paBHOIIPaBHbIE CyOBEKTHI IpeIIPUHUMATEIbCKOM JESTEIIbHOCTH. JlunensupoBanue
IIPEAPUHUMATEIBCKON ACATEIBHOCTH: CYLIHOCTb, LENb, 3aJaud. XapaKTepUCTHUKAa W OTalbl
MpeINPUHIMATENBCKOTO Mporiecca. OCHOBHBIE HJIEMEHTHI MTPOIecca MPEANPHHUMATENLCTBA B chepe
BBICOKHMX TEXHOJIOTUH. XapaKTEPUCTUKH, OTIMYUTENBHBIE YEPThI, TUIIBI MHHOBALIMOHHOI'O MPOLIECCa.
dakrtopbl BbIOOpa (GOpPMBI OpraHM3aLMU MHHOBALIMOHHOTO Iporecca Mojenn WHHOBAI[MOHHOTO
nporecca B cepe BbICOKUX TexHosoruil. Kiaccudukauus mozaeneil ”HHOBAIIMOHHOIO IpoLecca.
Mopenu WHHOBAalIMOHHOTO TMporecca 1o PocBemty (JMHeWHas, JIUHEHHO-TIOCIEI0BATEIbHAS,
MHTEpaKTUBHasl, SMOHCKAs!, CTpaTernyeckast).

@opmbl ¥ (a3pl HMHHOBAIMOHHOTO IIporecca B cdepe BBICOKHX TexHosorui. Craaun
MHHOBAIIMOHHOTO IIPOLIECcca U UX XapaKTEePUCTUKH B cepe BICOKMX TEXHOIOTHH.

Pazoen 3. PoinoK HAyYHO-meXHUYECKOU NPOOYKYUU.

Pa3paboTka cTpareruu BbIBOJa TEXHOJIOTUU HA PHIHOK. DTalbl BEIBOAA HAYKOEMKHX TEXHOJIOIMH Ha
peiHOK. OCHOBHBIE MOJENIM M CTpaTeruu TpaHc(hepa MHHOBAIIMOHHBIX TexHoJjoruid. ConmepikaHue
mojeinelt product development u customer development 15t HaykoeMKuX TexHosIoruil. Buyrpennue
U BHEIIHUE (aKTOPHl KOMMEPIHAIN3AIMH TEXHOJIOTHi. Pa3paboTka cTpateruu NpOABHKCHHUS U
peain3aliyi TEXHOJIOTMHM Ha pbhIHKE. CTpaTEernyecKoe INIAaHUPOBAHUE AEATEIbHOCTU IIPEIIIPUSITHS.
Crparerust BCTYIUICHHS B HOBBII On3Hec. Pa3zpaboTka 1meneBbIX KOMIUIEKCHBIX TPOrpamMM Kak (opma
CTPaTErMYeCKOro MIaHUpOBaHusa. MeToauKa rogoBoro IaHuPOBAHUS COLIMAIIBHO-3KOHOMUYECKOT O
pazButusa npennpustus. dopmupoBaHue OaHka wuaed pa3BuTHs npeanpusaTHs. OcoOeHHOCTH
OpraHu3alK COTPYJHUUYECTBA B 00JACTU BBICOKUX TE€XHOJIOTHH. PHIHOK HOBIIECTB M MHHOBALIUH.
Tpanchep TexHOIOTH.

[leHoBasi MOJWTHKA W KOMMYHHUKAllUOHHbIE WMHCTPYMEHTBHl pBbIHKa HWHHOBaluil. MexaHusm
dbopmupoBanus 1eHbl HOBIIECTBA. OcoOEHHOCTH (OPMHUPOBAHMS 1I€H Ha JHUIECH3UMU («HOY-Xay»).
Buapsl  AMIIEH3MOHHBIX — BO3HAarpakJeHWH.  3aluTa  HMHTEIUIEKTYaJbHOW  COOCTBEHHOCTH.
WuTennexryanbHas COOCTBEHHOCTh M HEMaTepUAIbHbIE aKTHBBl — KaK PBIHOYHBIM MPOAYKT, MX
XapakTepucTuka M kinaccudukanusa. HOpuanmdeckas 3ammra pe3yabTaToB HMHHOBAI[MOHHOM
nesitenbHOCTH. [IpaBoBasi oxpaHa OTHENBHBIX BHJIOB OOBEKTOB MPOMBIIIJIEHHONW COOCTBEHHOCTH.
[TaTeHTBI M Jpyrue OXpaHHbIE JOKYMEHThI Ha 00BEKTHI TPOMBIIIIEHHON cOOCTBEHHOCTH. I1aTeHTHI 1
JUIEH3UU Ha U300pETEeHNU .

4.00beM yueOHOH TMCIMILIHHBI:

O0beM TMCUMILTHHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
q. 9,

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexuun 0,44 16 12
[TpakTuueckue 3anstus (I113) 0,44 16 12
Jlaboparopusbie pabotsl (JIP) - - -
Buj nTOroBOro KOHTPOJIs: 3a4€T C OLEHKOI
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JncnunimHa mo BbIOOPY B 5 cemecTpe
AHHOTanus padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«Hayuynas kommynukanus» (b1.B./[B.05.01)

1. Ileab AMCHUIUIMHBI. TIO0Ka3aTh CTYICHTAM OCHOBHBIC BO3MOXHOCTH B cdepe HaydHOH
NeSTeIbHOCTH U C(OPMUPOBATH CTPEMIIEHHME K CaMOpEaau3alMd 4Yepe3 pas3juyHble CTpaTeruu
OCYLIECTBJICHUS HAYYHOU JNEATEIbHOCTH U HAYYHOU Kapbephl.
2. B pe3yabTare usydeHus JUCHUIIMHBI 00YYAKOUIHICS T0JIKEH
Obaaoamy clenyOIUMU KOMIETEHIMSMH U UHAUKATOPaMH UX TOCTH)KECHHUS:
VYK-3.1, Yk-3.2, YK-3.3, YK-4.1, VK-4.2, YK-4.3
3nams:
- 0COOEHHOCTH HAy4YHOTr'0 COOOIIECTBAa M HAYUYHBIX KOMMYHHUKALIUH;
- cnenn UKy Hay4YHOU AESATEIHHOCTH B MH(POPMALMOHHOM OOIIECTBE;
- COZIEP’)KAHNUE U METOJbI OPraHU3aluy HAYYHBIX KOMMYHHMKAUH.
Ymemo:
- aHAJIM3UPOBaTh, OLICHUBATh U Pa3pabaThIBaTh CTPATErMM OPraHU3ALUN HAyYHOH eATEIbHOCTH;
- IPUMEHSATh COBPEMEHHBIE TEXHOJIOTUN HAyYHOU JESTEIbHOCTH.
Braoemy:
- COBPEMEHHBIMH METOAMKAMU OCYILLECTBICHUSI HAYUYHbIX KOMMYHHUKAIIU.
3. Kpatkoe cojep:kanue AU CHHILIUHBI
Pa3zoen 1. KommynukamueHnole acnekmul cO8pemMeHHo20 00uiecmed.
1.1 KommyHHMKanuu B coBpeMeHHOM obmectBe. OCHOBBI COLMAIbHBIX KOMMYHHUKaluid. Mnes
UHTEpCyOBeKTUBHOCTH. HayuHoe coo0miecTBO Kak  «HEBUIUMBIA  KOJIeax». ba3oBbie
KOMMYHHUKaTUBHBIE CTPATETUHU.
1.2 Axcuosiornyeckue acnekTbl Hay4dHOU JesTelbHOCTH. CaMOCO3HAaHUE U CaMOOIpEIEIICHUE
yueHoro. TpaauLMOHHBIE LIEHHOCTH HAay4HOM JesATeslbHOCTH. ColManbHas OpUEHTUPOBAHHOCTH
ydeHoro. VicThHa Kak 1eiab HaydHOH JESITeIbHOCTH.
1.3 CounanbHO-TMYHOCTHBIN XapaKTep HAyYHOTO 3HAHMS. YUEHBIH U €ro TeopeThyecKasi MO3HULHUS.
ConmanbHas U TMYHOCTHAS OOYCIOBICHHOCTh TEOPETHUYECKOTO 3HaHUs. becco3HaTenbHBIN acrekT
HAy4YHO-TEOPETUYECKON AEATEIbHOCTH.
Paszoen 2. Cmpamezuu ocyuwiecmenenus Hay4HoU 0eameabHOCHU.
2.1 Cneuuduxka kapbepbl yueHoro. Camonpe3eHTalus U caMonpo/BikeHue B Hayke. [loctpoenue
VMHAMBUAYaJIbHON TPaeKTOPUU HaydyHOU Kapbepbl. CaMOMEHEIKMEHT B HAyYHOW MAESITEIbHOCTH.
BripaboTka 1eneit HaydHON Kapbepsbl.
2.2 KoMMyHHMKaTHBHBIE CTpaTerMyd HAay4YHOH JesTeNbHOCTH. HaydHblif [oKian kak crnoco0
camonpeseHTanuu. HayuHast myOnukanusi Kak KOMMYHMKaTHBHbIN akT. HaydHas nuckyccus u ee
ocobenHocTd. Hayunblil cTunb 1 Hay4uHbIi s13bIk. Hayunas penyranus.
2.3 Hayunoe coobmectBo. OCOOEHHOCTH HAaydyHOTO cOOOIIecTBa. MEHTAJIUTEeT YYEeHOTO.
ConuanbHble QUIBTPBI B HAYYHOU AesTeNbHOCTH. OCHOBHbBIE HAYYHbIE HHCTUTYTHI.
Pazoen 3. Hayunotii ghanopaiizunz u meneosncmenm.
3.1 Hayunslii ¢panapaiizuar. @uHaHCUpOBaHHE HAyYHOU JeATenbHOCTU. HayuHble IpOEKThI U X
npojaswxkeHre. OCOOeHHOCTH (PMHAHCUPOBAHUS HAYYHBIX IPOEKTOB. I paHTOBas A€ATENBHOCTD U €€
ocyuiecTsieHue. B3aumonelicTBue ¢ opraHamu TOCyAapCTBEHHOM BiacTH. Bzammojnelcteue c
IpeCcTaBUTENIMU On3Heca.
3.2 HayuyHas mikosia 1 Hay4yHOMCCIENOBATeNbCKass KomMaHaa. HaydHas mikosia Kak 1eslb HaydHOU
nestenbHOcTH. Hayunslii  nmaep u ero  3HadeHue. [locTpoeHwe  KOMaHABI — HaydHO-
HCCJIEIOBATENbCKOTO MpoekTa. [IpocBelieHueckas IesTENIbHOCTh HAyYHBIX UM 00pa3oBaTENIbHbBIX
HEKOMMEPUYECKUX OpPraHU3aLNM.
3.3 VYnopaBieHue COBpEMEHHBIM 3HaHUEM. lnes COBPEMEHHOIO YHHBEPCHUTETA. Y HHBEPCHUTET U
poiHOK. Hayunoe 3nanue u aTepHet. BupTyanbHble yHUBEpCUTETHI. J{MCTaHIIMOHHOE 00pa3oBaHHUe.
OcobeHHOCTH pa3pabOTKH AIEKTPOHHBIX 00pa30BaTEIBHBIX KYPCOB.
4.00beM y4eOHOil TMCHUIJIMHBI
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O0beM THCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
q, q,

Oo01asi TPY10€MKOCTh TUCHHILIHHBI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[IpakTnueckue 3anstust (I113) 0,44 16 12
JlabopaTtopHsie paboTsl (JIP) - - -
Buja HTOroBOro KOHTPOJIs: 3a4€T C OLIEHKOM

JIMcuMILUINHA MO BBIOOPY B 7 ceMecTpe
AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«XuMusi ¥ TexXHoJ10rusi MoHOMepoB» (B1.B./IB.07.01)
1. Heap JMCHMILIMHBI — ITOTYYEHHUE TIPEACTABICHHS O BEIIECTBAX M O CMIOCO0aX MX MOJYYCHUS, Ha
OCHOBE KOTOPBIX IMOJIY4atOT OCHOBHBIE KJIACCHI TIOJIUMEPOB, @ UMEHHO:
— MHUIIMATOPAX PAJAUKAIBHOW U HOHHOM MOJUMEPHU3aIINH,
— UHUIIMATOPAX MOHHO-KOOPAMHAIIMOHHON MTOJIMMEPU3AIH, B YACTHOCTH IIUPKOHOIICHOBBIX;
— BUHWJIOBBIX MOHOMEpax (osepuHax, akpuiaTax, JUeHaX U JIp.)
— MOHOMeEpax, MOJIUMEPHU3YIOIIUXCS C PACKPBITUEM LIUKJIA;
— MOHOMEpaxX, oOOpa3ylIIUX TMOJIUMEpPhl B pe3yibTaTe pPeakIUil MOJUMPUCOCAUHEHUS
(IMU30IIMaHATHI, SITOKCUIIBI);
— MOHOMeEpax, OO0pa3yMIIUX MOJMMEpbl IO peakUUH MOJUKOHACHCAUU (IUeHbI, (DEHOINbI,
JTUKapOOHOBBIC KUCIIOTHI ¥ MIX (XJIOP)aHTHAPUIBI U Jp.) YKa3aHHBIC KOMIICTCHIIMA HEOOXOIUMBI JJIsI
pelieHus npopecCUOHANbHBIX 3a]1a4, CBI3aHHBIX C UX OyAyIIel mpohecCHOHaTbHON 1eATeIbHOCTHIO
00J1aCTH XUMHH U TEXHOJIOTHH MTOJIMMEPOB.
2. B pe3yJbTarte n3yuyeHHus JMCHUILIMHBI 00y4YAlOIIMIiCSl 10JIKEeH:
Obaaoamye clenyOmUMUA KOMIETEHIMSIMU U HHAUKATOPaMH UX JOCTH)KECHUS:
[1K-2.1, TIK-2.2, TIK-2.3.
3nameo:
— XMMHYECKHE OCHOBBI MOJTY4YEHHUS] Haubosee paclpoCTPaHEHHBIX MHUIIMATOPOB MOTUMEPU3ALUU U
WHUITUUPYIOIINX CUCTEM;
— XHMH3M IMIPOLIECCOB MOTYYEHHs] MOHOMEPOB, OOpa3yroIIMX MOJUMEPHI B PE3YNbTaTe IIEMHBIX
MPOIIECCOB;
— CHHTETMYECKHE AacCHeKThl TOJTY4YeHHS MOHOMEpOB, OOpa3yIoIUuX TMOJIUMEpPhl B pe3yibTare
CTYTIEHYATHIX MPOIIECCOB;
Ymemn:
— BBIOMpaATh MCXOJHBIE PEAreHTHhI, PACTBOPUTENHU, KaTAIU3aTOPbI, (HU3UUYECKUE YCIOBHUS IS
MOJIyYEHUsI TOTO UM MHOTO MOHOMEpA;
— OTIPEACINIATh KPUTEPUH, BIMSIONINE HAa BHIXO]T BEIIECTBA, pABHOBECHE (/1711 PABHOBECHBIX PEAKINNA),
TEIIOBOM 3(PQeKT peakuuii Ha KaKIOM dTarle MOJY4YeHUS OTAETBHO B3STOrO MPEICTAaBUTEINS
MOHOMEDPOB;
— BBIOMpaTh CHOCO0 OYUCTKM TOTO HIJIM MHOTO MOHOMEpPa B 3aBUCHMOCTU OT €ro arperaTHoro
COCTOSIHHSI, HCTIOJIb30BAHMS PA3IMYHBIX KOMIIOHEHTOB PEAKIINH B CTI0C00a €To MOTydeHHUs.
Braoemy:
— HaABBIKAMH TIOCTPOCHHSI JIOTMUECKHX CXEeM, MO3BOJISIONIMX HaWOOJee MPOCTBIM U JOCTYITHBIM
Croco60M MOTYYUTh HEOOXOAMMBIN MOHOMED;
— HaBBIKAMHU TIPOTHO3WPOBAHMS CHHTE3a XUMHYECKHX COCIWHEHUH ONMUpascCh Ha MEXaHU3M
BO3MOXXHOTO HMX TPOTEKaHUs, TEOPUI0 PE30HAHCA, a TAKXKE YYUTHIBAs BHEIIHWE W BHYTPEHHUE
(bakTopsbI.
— HaBbIKAMHU TMPOBEACHUS XUMUYECKUX MAHUMYJSIIUA MAJii CHHTE€3a MOHOMEPOB C YUYETOM
MTOCTaBJICHHBIX TIEPE] HUM YCIOBHIA.
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3. KpaTkoe coaep:kanue TUCHUTIIUHBI

Paznen 1. BBenenue. [lonyuenue 6a30BOro ChIpbs Ui CHHTE3a MOHOMEPOB. THMIIMATOPHI U
WHUIUUPYIOIINE CUCTEMBI

Pa3znen 2 MoHOMEDBI 151 TOJUMEPOB, MOTYyYaEMBIX 10 PEAKLUAM LIENHON MTOJIUMEPU3ALIUH.
OnedunoBble U TUEHOBBIE MOHOMEpHI. ["anmorencoaep:xaiye MoHOMephl. BUHIIIOBBIE MOHOMEDHI C
apoOMaTHUYECKUMHU U T€TEPOLUKINYECKUMH 3aMECTUTENSAMU. AKPUIIOBbIE MOHOMEDPBI. MOHOMEpHI
JUIS IPOCTHIX OIUA(PUPOB

Pa3nes 3. MoHOMEpBI [UIs TOJIMMEPOB, MTOJIy4aEMBbIX 110 peakLUsIM NOJUKOHAEH caluu. MoHOMeEpBI
VIS CIOXHBIX MOAM3QHpoB. MOHOMEPHI 11 MOJIMAMUAOB U OJTUUMUAOB. MOHOMEpHI JIJIsl CHHTE3a
MIOJINYPETAaHOB U MOJUKAPOOHATOB.

4.00beM yueOHO#H TMCUMILIHHBI:

O0beM TUCHUTIJIMHBI
Bun yuyeOHo# padoThl Axax, | Actp.
3E
q. q.

O01asi TPYA0EMKOCTD AU CIUILIMHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlekuun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlaGoparopubie paboTsl (JIP) - - -
Bujg HTOroBOro KOHTpOJIsi: 3a4Y€T ¢ OLICHKOM

AHHOTaNUA padoyeil NPOrpaMMbl AUCHUNIMHBI

«XuMHS ¥ TEXHOJIOTHs yriepoaubix marepuaos» (b1.B.J1B.07.02)
1. Hesas AuCHMILUIMHBI: POPMHUPOBAHUE Y OO YyUAIOIIUXCS 3HAHUIMA:
- B 00J1aCTU COBPEMEHHBIX TEXHOJIOTUM MOTYUEHHUS YTIIEPOIHBIX BOJIOKOH U TPUMEHSIEMOT0 IIPU 3TOM
000pynOBaHUs;
- UCIOJIb30BAHUS YTJIEPOJHBIX HAIOJHUTENCH ISl MOJTYYEHUsT KOMIO3UIIMOHHBIX MaTepUajoB U
00J1aCTAX X MPUMEHEHUS,
- OIIEHKH ¥ MPOTHO3UPOBAHMSI CBOMCTB YIJIEPOAHBIX HAMIOJHUTENEH U KOMITO3UIIMOHHBIX
MarepuaioB Ha UX OCHOBE.
2. B pe3yabTare n3yuyeHus JTUCHUINJIHHBI 00yYAIOMIMIACS TOJI/KEH:
Obnadamye cnenymUMA KOMIETESHIIMSIMU U WHIANKATOPAMH UX JOCTH)KCHUS:
IK-2.1, TIK-2.2, TIK-2.3.
3namo:
- TEXHOJIOTHH TOJTYyYEHHUS MPEKYPCOPOB U YIIIEPOAHBIX BOJIOKOH U3 PA3JIMYHBIX HCTOYHUKOB CBHIPHS;
- anmaparypHoe ohopMIIeHUE MPOIIECCOB MOMyUEHUSI IPEKYPCOPOB U YTIEPOAHBIX BOJIOKOH;
Ymems:
- OLIEHUBATh MPUTOJHOCTD CHIPbsI 1JIs1 TOJIYYEHHUSI TPEKYPCOPOB U YIIIEPOJAHBIX BOJIOKOH;
- OlIeHUBATh YPHEKTUBHOCTH TEXHOJIOTUH TTOJIYICHHS YIIIEPOAHBIX BOJIOKOH,
Braoems:
- METOJIJaMH UCCJICIOBAHHI CBOMCTB yIJI€pOAHBIX HAMIOJHUTENIEH U KOMITO3UIIMOHHBIX MaTePHAJIOB
Ha UX OCHOBE.
3. Kpatkoe cofep:kanue 1 CHHUIITUHBI
Paszoen 1. Ilpexypcopwl yenepooHvlx 8010KOH
[Ipexypcopsl yriepoaHbx BoJIOKOH. [lomydeHne HeTIHBIX U KaMEHHOYTOJIBHBIX TIEKOB. BrusHue
cofiepkanusi Me30(a3pl MEKM Ha CBOWMCTBAa BOJOKOH. llemmroo3Hoe Chiphe Al MPOU3BOJCTBA
yraepoanbix BosokoH. [Tomuakpunonutpui (ITAH) u ero cononumepsl. Jlpyrue nCTOYHUKH CHIPbSL.
TpeboBaHusT K UCXOJHOMY CBIPBIO JUIS MPOHM3BOJACTBA YTIEPOAHBIX BOJIOKOH. KOMITO3UIIMOHHBIE
(HaHoMoIM(PULITPOBAHHBIE) BOJIOKHA.
Knaccudukanus yrieponHbix BoJOKOH. CBOICTBa yriIepOAHBIX BOJIOKOH B 3aBHUCHUMOCTH OT
BBIOPAaHHOTO TMpeKypcopa. Mopdomoruss yriaepoaHbIX BOJOKOH. BiusHue OpHUEHTalMu Ha
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MOp(}oIOruio U CBOMCTBA MPEKYPCOPOB U YIIIEPOJHBIX BOJOKOH. J[epeKThl aTOMHOM CTPYKTYpbI
YIIEPOAHBIX BOJOKOH. CTaOUIBHOCTh XapaKTEPUCTHK YIJIEPOJHBIX BOJOKOH. JlOCTOMHCTBA H
HEJOCTaTKU YIJIEPOIHBIX BOJIOKOH, MOJIYYEHHBIX U3 Pa3IMYHbIX IPEKYPCOPOB.

Pa3zoen 2. Texnonoeuu nonyuenus npekypcopos u yeiepooHsix 60J10KOH

[ToryueHue BOJIOKOH-TIPEKYPCOPOB U3 PACIUIABOB U PACTBOPOB MOJIUMEPOB (MOKPBIi, CyX0il U CyXo-
MOKPBIH CIIOCOOBI, JIEKTPOCTATUIECKOE U Telb-(DOPMOBAHUE): CTAIUU, TEXHOJIOTUICCKUE CXEMBI U
pUMeHsieMoe 000pyI0BaHUE. DKOHOMUYECKUE U IKOJIOTHUYECKHUE aCIIEKThI ITPOLIECCOB.

[Tonyuenue yriaepoaHbIX BOJIOKOH U3 TIEKOB, THIPATIEIUII0I03HBIX BOJOKOH [IAH-Bonokon. Craguu
MIPOLIECCOB M COMPOBOXKIAIOIINE UX U3MEHEHHS MOJIEKYJIAPHOU CTPYKTYPBI U CBOMCTB YIJIEPOTHBIX
BOJIOKOH.

Pazoen 3. [lpumenenue yenepoomnvix 6010KOH

Bunbt u criocoOb! osryueHus moiyhadprKkaToB Ha OCHOBE YIIIEPOIHBIX BOJIOKOH. TpeboBanus,
MpeIbsBIsieMble K apMUPYIOUIUM BoJokHaM. [lonrMepHbie MaTpuULIbl 1715 TPOU3BOACTBA
YIJICTIACTUKOB. BiiMsiHue molmMepHO# MaTpUIlbl U PeKUMa MOJTYyYEHHUs YTIICIIIACTUKOB HA UX
cBoiicTBa. CpaBHEHUE CBOMCTB YIJIEIIACTUKOB CO CBOMCTBAMH IPYTUX KOHCTPYKIMOHHBIX
MatepuanoB. MeTosl popMoBaHUs U 00JaCTH IPUMEHEHHSI YTIIETUIACTUKOB.

4.00beM yueOHOH TMCIMILIHHBI:

O0beM TUCHUTIJIMHBI
Bup y4eOHoii padoThI Axax, | Actp.
3E
. q.

O01masi TPYA0EMKOCTD AU CIUILIMHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlekuun 0,44 16 12
[IpakTuueckue 3ansatus (113) 0,44 16 12
JlaGoparopubie paboTsl (JIP) - - -
Bujg HTOroBOro KOHTpOJIsi: 3a4Y€T ¢ OLICHKOM

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUNIMHBI
«B0300HOBJIsIEMOE CHIPbE B TEXHOJIOTHU OCHOBHOTO opranuyieckoro cuure3a» (b1.B.J1B.07.03)
1. Hess qucounauHbl: GOPMUPOBAHHE Y CTYACHTOB IOHUMaHMSI POJIM COBPEMEHHOT0 XUMUYECKOTO
MIPOM3BOJICTBA B SKOHOMHUKE CTPAHbI; O0YYEHHME CTYJAEHTOB OCHOBHBIM MOHSTHUSM XMMHUYECKOTO
IIPOU3BOJICTBA; H3Y4YEHHME HAYYHBIX OCHOB XMMMUYECKOH TEXHOJIOTMH; W3YyYEHHE OCHOBHBIX
TEXHOJIOTUYECKHUX IIPOLECCOB MEPEPabOTKH BOZOOHOBIISIEMOTO ChIPbSL.
2. B pe3ysbTare H3y4eHHs JUCHMILIUHBI 00yYAIOLIUICS T0JIKeH:
Obaadoame cnenyomuMi KOMOETEHIMSIMU U HHAUKATOPaMH UX JOCTHKECHHUS:
YK-1.3, T1K-2.1, T1x-2.2, TTK-2.3.
3nams:
— OCHOBHBIE€  TEXHOJIOTMUECKHE  TPOLECChl ~ XMMHUYECKOW  TEXHOJOIMM  MNepepadoTKu
BO300HOBJISIEMOTO ChHIPbSI;
—  METOJIbl aHAJIM3a ChIPbs, MATEPUAIIOB U OTXO0B ITPOU3BOJICTBA;
—  TEXHOJOTMYECKHE MapaMeTphl IPOLECCOB MepepadOTKH BO3OOHOBIISIEMOTO ChIPbSL.
Ymems:
—  HUCIOJIb30BaTh IIOJIyYEHHbIE 3HaHUS Ui OOOCHOBaHHMS BbIOOpa MeTona IepepadoTKU
BO300HOBIISIEMOT'O CHIPbS;
—  HUCIOJIb30BaTh METO/bl aHAIM3a ChIPbs, MAaTEPHAJIOB U OTXOJOB MPOU3BOACTBA MPU PELICHUU
IIPaKTUYECKUX 3a7ay;
—  HCHOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU B HAYYHO-UCCIIEI0BATENbCKON paboTe;
—  JlaBaThb apryMEHTHPOBAaHHBIE OTBETHl HAa BOMNPOCHI, CBSI3aHHBIE C TEXHOJOTHEH NepepadoTKU
BO300HOBJISIEMOTO CBIPBS C TO3UIHI SHEPTO- U pecypcocOepekeHNsl, BO3AEUCTBUS Ha OKPYKAIOILYIO
cpeny.
Braoemy:
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—  TEOPEeTHUYECKUMH IMpPEICTABICHUAMU M OKCIEPUMEHTAJIbHBIMU HaBbIKAMM B  00JacTH
XUMHUYECKON TEXHOJIOTHU NepepadOTKU BO30OHOBIISIEMOTO CHIPHS;

— HaBBIKaMU INPUMEHEHHUS COBPEMEHHBIX METOJOB aHAJIN3a TEXHOJIOTMYECKHUX ITPOLIECCOB IS
peLIeHUs IPaKTUYECKUX 3a/1a4;

—  HaBBIKaMH UCIIOJIb30BaHUS KOMITBIOTEPHBIX CPEICTB pu BBITIOJTHCHUH
Hay4YHOMCCJIEI0BATENbCKON PabOThI;

— HaBbIKaMH IIOMCKa MHPOpPMALUU U PAOOTHl C JUTEPATypoill B OOJIACTH COBEPLICHCTBOBAHMS
TEXHOJIOTUH MepepaboTKH BO30OHOBIISIEMOTO ChIPbs, MUHUMHU3ALUU BO3/ICHCTBHS Ha OKPYKAIOIYIO
cpeny.

3. KpaTkoe coaep:kanue JTUCHUIIIHHBI

Pa3zgen 1. XumMnueckasi TEeXHOJIOTHS.

Oranbl pa3BUTHS XUMUYECKOW MPOMBIIUIEHHOCTH. 3HAUE€HUE XMMUUECKON TEXHOJIOTMHU JIJIS1 pa3BUTHS
HSKOHOMHKHU. OCHOBHBIE HAlPaBJIEHUS] Pa3BUTUS XMMUYECKON TEXHOJOTUH. /JIluHaMKKa U MacITaObl
IIPOU3BOJICTBA OCHOBHBIX MPOAYKTOB XMMHYECKON MPOMBIIIIEHHOCTU. COBpEMEHHBIE TEHACHIIMU B
Pa3BUTHUU TCOPUU U NTPAKTUKU XMMHUYECKON TEXHOJIOTHH.

Pa3nen 2. XuMu4ueckoe npou3BojaCcTBO.

[TonsiTe 0 Xxumu4eckoM IpousBoiacTBe. CTpyKTypa XMMHMYECKOTO Ipou3BoAcTBa. OCHOBHBIE
omnepallMi B XMMHUYECKOM IIPOM3BOACTBE. KauyeCTBEHHbIE M KOJMYECTBEHHBIE I10KA3aTeNIH
3G HEKTUBHOCTH XUMUYECKOT0 MPOU3BOACTBA. OCHOBHBIE TEXHOIOINYECKHE KOMIIOHEHTHI — CBIPbE,
BCIIOMOTI'aTeJIbHbIE MaTepUalbl, OCHOBHOW U JOIOJHUTEIBHBINA IPOAYKT, OTXObI, YHEPI€TUYECKHE
PECYPCBL.

Pa3nes 3. CoipbeBasi M JHepreTudyeckas 6aza XMMHY€CKOIo NPOU3BOCTBA.

[Torpebnenue sHepruM M SHEprocHaOXKeHHe B XUMHUYECKOM mpou3BojcTBe. Kiaccudpuxauus
JSHEPreTHUYECKUX PECYPCOB B XMMHYECKOM TEXHOJOTMH. VICTOUHHMKM SHEPrHM B XHMHYECKOM
npou3BoicTBe. OCHOBHbBIE HANIPABJIECHUs MOBBIIEHUS 3()()PEKTUBHOCTH UCIIOIB30BAHUS ChIPHEBBIX U
TOIUIMBHO-3HEPIeTUYECKUX pecypcoB. OCHOBBI PHEPIOTEXHOJIOTHH, €€ 3HAYEHHUE U CYLIHOCTb.
Paznen 4. Kinnaccugukanus n oneHka 3GpPpekTHBHOCTH XMMHUKO - TEXHOJOTHYECKHX MPOIECCOB.
Knaccudukanuss XMMHKO - TEXHOJOTHYECKUX mpoueccoB. CTpykTypa U OJIOK -CXeMa XHMHKO -
TEXHOJIOTHYECKUX TMpoueccoB. Kpurtepuu oneHkd 3((EeKTHBHOCTH XUMHUKO -TE€XHOJOTHYECKUX
IIPOLIECCOB: TEXHOJOTMYECKHE, YIKOHOMUYECKHUE, IKCILTyaTallMOHHBIE M COLMAJIbHBIC ITOKA3aTENH.
CrexnomeTpus XMMHUYECKUX peakiuii. MaTrepuaibHbIi U TeMI0BOM OaaHC peakiuii

Pa3nes 5. PapHoBecHe B TeXHOJIOTHYECKHX MPoLeccax U croco0bl CMellleHHs] PABHOBECHS.
PaBHOBecue B XuUMHKO - TexHojormdeckux mnpoueccax. [Ipunmun Jle -Ilatense. Koncranrta
paBHOBecus. PaBHOBecHass M (akTuyeckas CTENEeHb INPEBpAIlCHUs B DHJIOTEPMUYECKUX U
HK30TEPMHUUECKUX peakuusax. DaKkTopbl, BIMSIONIME HA PAaBHOBECHYIO U (PAKTHUYECKYIO CTENEHb
npeBpatieHus. CrocoObl ypaBiieHusI.

Pa3nes 6. OcHOBHBIC 3aKOHOMEPHOCTH T'OMOT€HHBIX M FeTePOreHHBIX IIPOLECCOB.
XapakTepucTrKa U IPUMEPbl TOMOT'€HHBIX ITPOLIECCOB. | 'OMOT€HHBIE TPOLIECCHI B )KUJIKOU U Ta30BOM
¢dazax U UX OCHOBHBIE 3aKOHOMEpPHOCTH. CKOPOCTh FOMOTEHHBIX INpOLECcCOB. BiusHue ycnoBuii
MPOBEJEHUS M CINOcOObl MHTEHCU(UKAIMM TOMOTE€HHBIX IpoueccoB. OCHOBHBIE CTaAuM U
3aKOHOMEPHOCTH T'€TEepPOreHHBIX mporeccoB. OOJAacCTH NPOTEKAHUS TETEPOTreHHBIX IPOLECCOB:
mup¢y3uoHHas, KuHernueckas. Jlumurtupyromas craaus U ee omnpeaeneHue. CKOpocTh
reTepPOreHHBIX MPOLIECCOB U CIIOCOOBI YBETHUEHHS CKOPOCTH. ['eTeporeHHble XUMHYECKHE TPOLIECChI
B CHCTEMaXx «ra3-TBEP/0E TEJI0», «Ta3KUAKOCTb» U «TBEPJIOE TEIO-KUIKOCThY». MIX ocoOeHHOCTH U
OCHOBHBIE TUIIBI IPUMEHSIEMBIX PEAKTOPOB.

Paznea 7. Karaaus.

Bunpl katanuzatopoB. Buabl kataauTHuecKux npoueccoB. MexaHu3M KaTaJIuTHYECKHUX MPOLIECCOB.
['eTeporennslii KaTayin3 Ha TBEpAOM Karanusatope. CBONCTBA TBEpPABIX KaTaJIM3aTOPOB U HX
npurorosnenue. Katanurnueckue peakropsl. [TyTn HHTEHCHpUKAIMK KaTATUTHYECKUX TPOIIECCOB.
Pa3nen 8. XMMHKO -TE€XHOJIOTHYECKAsA CHCTEMA.

CocTaB XMMHKO - TEXHOJOTHYECKMX CHCTEM. DJIEMEHTHl XMMHKO - TEXHOJOTMYECKUX cucteM. Mx
KJaccupuKaluysg 1O BHUAY NPOLECCOB U HA3HAYEHUIO. TEXHOJIOTMYECKHE CBSI3M AJIEMEHTOB

169



XUMHUKOTEXHOJIOTHYECKUX CHCTEM — MOTOKHU. [locnenoBarenpHas, mapajuienbHas, pa3BeTBICHHAS,
moclieoBaTeIbHO - oOBoaHast (Oaiimac), oOpaTHas (PEUMKI) TEXHOJOTHYECKHE CBSI3H. 3ajadu
CUHTE3a, aHAJIN3a U ONTUMHU3AILMU XUMHUKO - TEXHOJIOTMYECKHUX CHUCTEM. DHEPrOTEXHOJOTNUYECKHE
CXEMBI.

Pazgen 9. Knaccupukannsi XuMu4ecKnuX peakTopoB 1 Pe;KUMOB UX PadOThI.

OOmue cBeAeHUs O XUMHUYECKMX peakTopax. MoJAenupoBaHUE XUMHMUYECKHX pPEAKTOPOB U
MPOTEKAIIINX B HUX MpoueccoB. Kinaccuduxamnus xumMuueckux peakTopo. PeakTop uieanbHOro
CMEUICHUS M WIeIbHOr0 BbITecHeHUs. Kackaapl peakropoB. OCOOEHHOCTH pPEAKTOPOB C
HCII0JIb30BAaHUEM TBEP/IBIX KaTAIM3aTOPOB. DJIEMEHThI TEXHOJIOTHYECKOTO PaCUeTa peakTOPOB
Pa3nen 10. Baxknelinmue xuMmuyeckue Nponu3BoacTBA

Ilpouzeoocmeo ceproii kuciomsi. Ceipbe. [lomydenue cepHucroro rasza. HutposHbiii croco0
MIPOU3BOJICTBA CEPHOM KHCIOThL. OCOOEHHOCTH M OCHOBHBIE (PU3MKOXMMHYECKHE 3aKOHOMEPHOCTH
npouecca. KoHTakTHBIA crmoco0 NpOM3BOACTBA CEpHOM KHUCIOTHL. KOHTakTHOE OKHUCIIEeHHe
cepHucroro rasa. Karanuzatopsl. IloriomieHue cepHHCTOrO aHTUIAPHUIA, YCIOBHS IIpolecca.
CpaBHuTeNbHAS OIICHKA KOHTAKTHOT'O U HUTPO3HOT'O CIIOCOOOB MPOU3BOJICTBA CEPHOM KUCIIOTHI.
Cunmes ammuaka. Celpbe JUIsl CUHTE3a amMmuaka. [Ipom3BoAacTBO BoAOpoJa M a30TOBOJIOPOAHOMN
cmecu. KonBepcus metana u okucu yriaepoja. [IpoMeliieHHbii crioco0 moiyueHus aMMHUaKa.
Ilpouzeoocmeo xnopa u edkoeo Hampa.

[Ipou3BOACTBO XJIOpa U €OKOr0 HATpa 3JIEKTPOJIU30M BOJHBIX PACTBOPOB XJIOPUCTOTO HATpPHSL.
DU3UKO -XUMUYECKUE OCHOBBI Npoliecca. DIEKTPOIN3 B BAHHE CO CTAJIbHBIM KAaTOAOM. DJIEKTPOIH3
B BaHHE C PTYTHBIM KaToJI0OM. Teopus mpoIeccoB U annapaTtypHoe opopMIICHHE.

Ilepepabomka negpmu.

[TepepaboTka He(TH, IPOAYKTHI U UX 3HaYCHHE B HAPOJHOM X03giicTBe. CoCcTaB U CBOicTBa He(DTH.
OcHoBHbIe MeTO/IbI NTepepaboTku HeTH. [Ipouiecchl, npoTekaromue Npu XUMUYECKOHN nepepaboTke
Heptu. Ilepepabotka HedTH: mNepBUYHAS, BTOpPUYHAs, JACCTPYKTHBHas. Baxkueiimue
HEPTETIPOTYKTHI.

Pazgen 11. TexHoJi0rnsi OpraHM4yecKoOro CHHTE3a.

ColppeBasi 0a3a M HCXOAHBIE BEIIECTBA JUII OCHOBHOTO OPraHMYECKOTo CHHTe3a. MeToJsl
XUMHUYECKOH MepepaboTKU ChIpbsl. [[pruMepsl TUITMYHBIX MPOIIECCOB OpraHndeckoro cuure3a. CunTe3
METHJIOBOTO M 3TUJIOBOTO CIIMPTOB, TUBUHUIIA, Al[CTUJICHA.

buomexnonocuu.  OcHOBHBIE  HampaBieHUS  OuoTexHONOTHU. OOBEKTHI OUOTEXHOJOTHHU.
[lepcniektBpl OHOTEXHONOrMU. OCHOBHBIE THUIBI OuomponeccoB. [IpUHIKIBI TPOMBINIIEHHOTO
OCYILIECTBICHUSI ~ OMOTEXHOJOTMYECKUX  mpomeccoB.  OpraHuzainuss  OHOTEXHOJIOTHYECKUX
IIPOU3BO/JICTB.

Hanomexnonocus. HaHOTEXHONOTUA U YEIOBEUECTBO — IMEPCHEKTUBBI pa3BuTus. llpupoaHsie u
HCKYCCTBEHHbIE HAHOCTPYKTypbl. HaHoad¢ekTsl u cBoiicTBa HaHOOOBEKTOB. WHCTpyMEHTHI
HaHOTeXHOJOoruu. Metonp! uccienoBanus. OCHOBHbBIE HAaNpaBiIeHUs HaHOTexXHOoorui. [Ipukinannas
HAaHOTEXHOJIOTUS.

Paznes 12. Jxonornvyeckune npodjeMbl XHMHUYECKOI0 IPOU3BOACTBA.

[lytu pemeHust 3KOJIOTMYECKUX NPOOJIEM XUMHYECKONM TEXHOJOTMH: pa3BUTHE OE30TXOJHOW U
MaJIOOTXOHOM TeXHOIOrMH. OCHOBHBIE METO/IbI OUMCTKH CTOYHBIX BOA. [IOBTOpHOE Hcnob30Banne
CTOYHBIX BOJI B CHCTeMax 000poTHOro BojocHaOxenwus. [lepepaboTka >kKuakodaszHBIX OTXOMIOB.
XapakTepucTUKa 3arpsi3HEHUS U METOJbl OYMCTKH BOJA. Pexymnepamusi LEeHHBIX KOMIIOHEHTOB W3
KUAKUX 0TX010B. [lepepaboTka ra3000pa3HbIX OTXOJ0B. XapaKTEPUCTUKU BO3MOXKHBIX BHIOPOCOB,
Mepbl HMX TPEJOTBpPAIICHUS W METOAbl OYUCTKU (TBUICYNaBIMBaHUE, O0E3BpPEKUBAHUE,
KaTaJUTHYeCKas OYMUCTKA U Ap.). ICTOUHUKHU U XapaKTepUCTUKA TBEPABIX OTX0/I0B, UX NepepaboTka
U UCIIOJIb30BaHUE.

4.00beM yueOHO# TUCHUIIJIMHBI:

O0BbeM TUCHUTIINHBI

Bup yuyeoHoii padornl Akan. | Actp.

4. Y.

3E
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OO0uasi TPy10€eMKOCTb 1M CHUIITHHBI 2 72 94
KoHnTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexnun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,44 16 12
Jlaboparopusbie paboTsl (JIP) - - -
Bujg HTOroBOro KOHTpOJIsi: 3a4€T ¢ OLICHKOM

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILJIMHBI

«XHMHS 4 TEXHOJIOTHSI MOJIMMEPOB MeIHKO0-0HoJI0ornyeckoro HasHauenusn» (b1.B.J[B.07.04)
1. leap THCHHUILUIMHBI. PUOOPETCHUE CTYICHTAMU 3HAHHUA B 00JIACTH TEXHOJIOTHH TIPOU3BOCTBA
1 0a30BbIX OCHOB pa3pabOTKU MOJIMMEPOB MEIUKO-OMOJIOrMYECKOro Ha3HAYeHUSs, a TaKKe OCHOB
IpeJICKa3aHMs UX CBOMCTB U MEXAHU3MOB B3aUMOJICHCTBUS C )KUBBIM OPTaHU3MOM.
2. B pe3yjabTaTre H3y4yeHusi TUCHUIIMHBI 00Y4AKOIIHIiCS TOIKEH:
OO6nanaTh ciaenyrOMUMI KOMISTCHIUSIMHI U MHINKATOPAMU UX JOCTHKCHHS:
[K-2.1, T1K-2.2, [TK-2.3.
3nams:
— OHMOJIOrMYeCcKe OCHOBBI B3aUMOJICHCTBUS TOJMMEPOB C KUBBIMU OPraHU3MaMH;
— OCHOBHbBIE IPUHIIUIIBI CO3[JaHUS TOJIMMEPOB HU3KOH HMMYHOTE€HHOCTH;
— cnocoObl CHHMXKEHUSI TPOMOOT€HHOCTH M yJIydlleHUs] OHOCOBMECTUMOCTH IOJINMEPOB,
UCTIONIB3YIOMINXCS MPU CO3JaHUM MMIUIAHTATOB, U3JCIUNA MEAMIIMHCKOW TEXHUKU U MOJMMEPHBIX
JIEKapCTBEHHBIX CPEJICTB;
— OCHOBHBIE MOJIMMEPBI, U TEXHOJIOTUU, UCIIOJNb3yEeMbIe TIPU MOMYyYECHUH W3JEIHH MEAUIIMHCKOTO
Ha3HAYCHMUS;

— OCHOBHBIE MTPUHIIMIIBI CO3/IaHUs (PU3HOIOTHUECKU-aKTUBHBIX ITOJIMMEPOB;
— o0IIre MPUHINIGI, HCIOIB3YEMbIE MPH CO3JaHUH OMOWHEPTHBIX MOJMMEPHBIX — MAaTEpPHAJIOB U
U3IeNnil U3 HUX.
Ymems:
— MpeAcKa3bIBaTh TPOMOOPE3UCTEHTHBIE 1 UMYHOTEHHBIE CBOWCTBA MOJIMMEPOB MO UX XUMUUYECKOMY
CTPOCHHUIO;
— ONPENENATH BEPOSATHBIE MEXAHU3MbI B3aMMOECHCTBHSI IOJMMEPOB M U3JEJINNA U3 HUX C OpraHamMH
Y TKaHSIMU OpPraHU3Ma;
— 000CHOBBIBATH BBIOOP KOHKPETHBIX MOJMMEPOB UCXOJIS U3 KENAeMbIX KOHEUHBIX CBOUCTB U3J1ENHUs
MEAMIMHCKOTO Ha3HAYEHUS U UCII0JIb3YEMOM TEXHOJIOTHH €T0 MOTY4YEeHHUS.
Braoemo:
— 3HAHUSMH O COBPEMEHHBIX TEXHOJIOTHSX, MCIOIb3YIOIIUX MMOJIUMEPHl MEAUKO-OMOIOTHYECKOTO
Ha3HAYCHHUS;
— OCHOBHBIMM NpPHUHIMIIAMU CO3J@HUS U3JEIMH M3 TOJIUMEPOB MEAUKO-OMOJIOTHUYECKOTO
Ha3HAYCHHUS;
— COBPEMEHHBIMH METOJIaMU aHajn3a OMOCOBMECTHUMBIX CBOWCTB IOJMMEPOB, UCIOJIb3YEMBIX B
U3JIENHUSIX MEAUIIMHCKON TEXHUKH U TP CO3JaHUH ITOJIMMEPHBIX JIEKAPCTBEHHBIX CPEACTB.
— OCHOBHBIMM TOJXOAAMH, HCIOJIb3YEMBIMHU INPU CO3JAAHUM HOBBIX COBPEMEHHBIX MEIUIIMHCKUX
OMOCOBMECTHMBIX  MOJMMEPOB, OHMOJIOTMYECKMMH U (PU3MKO-XMMHUYECKMMHU  METOAAMH,
MCIIOJIb3YEMBIMHU MIPU OLIEHKE UX CBOMCTB.
3. Kpatkoe coaep:kanue AuCUHNIUHBI
Paznen 1. OOmuie MOHATHS U MEXAaHU3Mbl B3aMMOJEUCTBUS KUBOTO OpraHU3Ma C MEIUIIMHCKUM
MIOJINMEPOM
Pasgen 1.1. Beenenne. OCHOBHBIE NMOHATUS M TEPMHUHBI HCIIOIB3YEMBIX B HAyKe O MOJUMEpax
MEIMKOOMOJIOTHYECKOT0 HazHadyeHus: «buomonumeps» U «MenuiuHckue noaumepsl» [loHsTus,
XapaKTEepU3YIOIINe B3aUMOICHCTBUE MOJIMMeEpPa C OPraHU3MOM. TepMUHBI, TPUHSTHIE AJIS1 OTUCAHUS
MaTepUasoB, IPUMEHSAEMbIX AJI 3aMEIICHU (3aMEHBI) U IIPU XUPYPrUUE€CKOM JICHEHUH OPraHOB U
TkaHed. [lpuMeHeHne NOIMMEPOB B MEAMKO-OMOJIOTHYECKUX 00JacTsaX. PHIHOK METUIIMHCKUX
IIOJIMMEPOB U U3JEIINN U3 HUX.
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Pazgen 1.2. OcHOBBI (DU3HONOTHU B3aUMOJEHCTBUS TOJUMEPOB MEIUIIMHCKOTO Ha3HAYCHUS H
KUBOTO opranm3ma: Mepapxus 3JIeMEHTOB OpraHu3Ma. JJIEMEHTHI o0Imieil MOpQOIOTHN KIIETKH.
[ToBepXHOCTHBIN ammapaT KIeTKH Hu ero B3aumozeiictBue ¢ DAIl dynknum memOpaH.
DHJOIIAa3MAaTUYECKUN  peTUKylIyM. HekoTopble QYHKIHHM TJIaJKOTO HHAOIUIA3MATHYECKOTO
petukyinyMma, HehuTpanuzamusa siaoB U GAIL Besukyna, nu3ocoma, NMEpoKCHCOMa M HUX POJib B
ormeruiciun PAB 0T monmmMepa HOCUTENS, JTU30COMOTPONHBIC (DU3HOIOTHYECKH AKTHBHBIE
MOJINMEPBI.

Pasnen 1.3. Hmmynnas cucrema. CoctaB KpoBU. DOpMEHHBIE 3JIEMEHTHl KpPOBU M HX
B3aumozeiicteue ¢ @AIl u monuMepoM MOBEPXHOCTH IHIOMPOTE3a. DPUTPOLUTHI, TPOMOOIUTHI,
JCHUKOIMTHI, HEUTPOUIBl, 303MHOGWIB, 0a30puibl, JTUMGOIMTH, MOHOIMTHI, B-KiIeTKH,
I1a3MaTHYeCKUEe KJIETKU MaMATH, UX CTpoeHue, GyHKINH, MOPOreHe3 U pojib B OTBETE OpraHu3Ma
Ha PaCTBOPUMBIC U HEPACTBOPHUMEIE ITOJTMMEPHI, BBOAMMBIE B OpraHu3M. AKkTuBanus Bnumpormros,
Ipe3eHTalMs aHTUTeHa, UMMYHHBIN 0TBeT Ha nosuMmep. NK-nmumbonutsl, T-kunepsl, pacno3HaBanue
aAHTHUTCHA.

Pa3nen 1.4. MexaHnu3Mbl B3aUMHOTO BJIHMSIHHSI UMMYHHOM CUCTEMBI U IOJIMMEPOB BHYTPU OpTraHu3Ma.
NmMmyHHast cuctemMa M reMOCOBMECTUMOCTH MOJMMEPOB: bapbepbl Mpu BBEACHUHM MOJHUMEpPA B
opranusM. [lepBsiii ypoBeHb — Oapbepbl, BTOPO YPOBEHBBPOKICHHBI IMMYHHUTET, TPETHIl YPOBEHB
—TIpHOOpEeTEeHHBI UMMYHHUTET. LleHTpanpHbIe W MepudepuyecKue OpraHbl UMMYHHOH CHCTEMBI.
AHaTOMHsI MMMYHHOW CHCTEMbI, KJIETKM HMMYHHOM CHCTEMBI, TYMOPAJbHBIA W KJICTOYHBIN
MMMYHUTETBI U HX B3aUMOJCHCTBHME C TMOJMMEpPaMHU B KOHTAaKT€ C OPraHu3MOM, CHCTEMa
KOMIUIEMEHTa M TE€MOCOBMECTUMBIE TMOJIMMEphl. AHTUTENA, CHeUU(PUUHOCTH AHTUTEN U HX
UCIIOJIb30BAaHUE ISl 1IEJIEBOTO TPAHCIOPTa IMOJMMEPHBIX JIEKAPCTB HEMOCPEICTBEHHO B KIIETKY
MUIlIeHb. B-cuctema nMMyHHOI 3amuThl. Knetounsiit uMmmyHuTeT T-cucTeMa HMMYHHOM 3aIllUTHI U
€ B3aUMOJICHCTBUE ¢ MEIUIMHCKHM TOJUMEpOM. PeTukynosHmorenuanbHas (Makpodarmdeckas)
cuctema (POC) — rmaBHas cuctema, OTBeHarollas 3a pe3opOlHI0 TMOJIMMEPOB U PACTBOPEHUE
sHAonpoTe30B. [IpeseHtanus antureHa. OMO3HOBaHHE AHTUTEHA. AHTUTEHHOCTh MEIUIIMHCKHUX
MOJIMMEPOB, TOJUMEPBITANITEHbl, aJbIOBAHTHI, TOJUMEPHbIC BaKUWHBL. [JIaBHBIM KOMILJIEKC
TUCTOCOBMECTHUMOCTH.

Paznen 1.5. Bnusinue noiaumepoB Ha, CUCTEMY TremMocTasa. Pa3Butue remocraza BO BpeMEHHU, CTaIUU
remoctasza: CocyaucTto TpOMOOIMTAPHBIM M KOAryJIsIUOHHBIN reMocTa3. BiusHue moimMepoB Ha
CUCTEMYy TemMmocTa3a, Tpuaaa BupxoBa. AHTHArperanTtbl, akTUBATOpbl arperamuu. Perynsuus
CBEPTHIBAHUSI €CTECTBEHHBIE aHTUKOATYJISHTHL. PacTBOpeHne TpoMOOB — (pubpuHoim3. MexaHusu
¢bubpuHoONM3B, akTUBaTOphl (GuOpuHONU3a. [lonmuMepHbIe TPOMOOTUTHKU. AHTHUKOATYISHTHI U
npenaparsbl, CHOCOOCTBYIOIINE CBEPTHIBAHUIO KPOBH.

Pazgen 2. IlonuMepHble UMILIAHTATHI.

Paznen 2.1. Ilpoueccel, mpoTekamomie B CUCTEME IMOJIMMEPHBI HMMIUIAHTAT *UBOM OpraHU3M.
OCHOBHBIE TEpMHHBI, NEpecaJka HMIUIaHTalUs BUIbl TpaHCIIAHTATOB. OCHOBHBIE IPOLIECCHI:
BocnanurensHbii mpouecc. buoaerpaganus nmmnanrara. M3ondauus ummnanTara - odpa3soBaHue
TKaHeBOW Kamcynbl. [loGounbie mpormecchl: McTopkeHHe — BBITAIKMBAHHWE UWMIUIAHTaTa B
Ommkaiiiryro mosioctb. Hekpo3 okpyxaroieil TKaHW — OTTOp)KCHHE HMIUIaHTaTa. BHyTpeHHMi
KaTblMHO3 WM o0Opa3oBaHue BHeEIIHeW kanbimii QocdartHoit kamcynsl. JluHamuueckoe
B3aUMOJICCTBUE C OKPYKAIOIIUMHU TKaHsSIMU BelieneHne TOKCMHOB W3 uMIiaHTtata. Craaun
BOCMAJIMTENBHOTO TMpoliecca: dKccyaanus, mnponudepanus, kancynupoBanue. CKOpOCTh aTaku
MMITJIAaHTaTa, CKOPOCTh 00pa30BaHUs KarcCyibl. B3auMOCBs3b KalCcylIupoBaHUS W OHWOJErpasaluu
uMIUTanTata. [uapoQUILHOCTh TOBEPXHOCTH €€ CBSI3b CO CKOPOCTBIO JPO3UU U THUIPOIH3A
uMIianTata. CxeMbl THAPOJIM3a MaTepuaia uMIuTanTata. [IpoaykTel Ouoaerpaganuy moauMepoB,
TpyNmbl TPOAYKTOB Ouojaerpamanuu. HeknkTouHas W KJeTOYHas OWojerpajianus HMILIAHTaTOB.
Heknkrounast nerpagamnusi ¢ MOBEpXHOCTH — 3posus. [locienoBaTenbHOCTh MPOLIECCOB MPU
KIIETOYHOU OMOJIerpagaini.

Pazgen 2.2. TemocoBmecTuMBbIe (TPOMOOpPE3UCTEHTHBIE) TMONMUMEPHL. [ €MOCOBMECTUMOCTS,
TPOMOOpE3UCTEHTHOCTh. MDaKTOpPHI, BIUSIOIIME Ha TPOMOOPE3UCTEHTHBIE CBOICTBA MpOTE3a.
[IpuHIIMTIHATBEHBIE TTOIXO/IBI K CO3JJaHUI0 TEMOCOBMECTUMBIX MAaTEPHAIIOB: TUIPOTEIH, HETIOISPHBIC
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IIOJIUMEPBI ¢ HEY3HABAEMOM IMOBEPXHOCTBHIO, MOJIMMEPH C MUKPOHEOAHOPOIHON IOBEPXHOCTBIO.
CurmMeHTHUpOBaHHblE  TonuyperaHbl.  [lomuMepbl ¢ TOBEPXHOCTBIO,  CIIOCOOHOM K
O6uocnenn(puyeckoMy B3aUMOJECHCTBUIO C KPOBBIO: Ie€NapUHHU3alMs IOBEPXHOCTH, MOBEPXHOCTU
CrocoOHbIE K (UOPUHOIIN3Y, TOBEPXHOCTH, MOJACTUPYIOIINE TOBEPXHOCTH SHIOTEIIHSL.

Pa3nen 3. ®U3M0I0rN4ECKH AKTUBHBIE IIOJIUMEPBI.

Pazmen 3.1. OcnoBuble mnousatus. Kiaccuduxanus (QU3HONIOTHYECKH aKTUBHBIX MOJMMEPOB.
[Tonsitusa- dusmonorndecku akTuBHOE BeliecTBO (PAB). ®U3MOIOrHYECKH aKTHUBHBIN TMOJMMED
(DAII), JlekapctBennas (opma, JlekapctBenHoe cpenctBo, dapmakokuHeTHKa, bHogoCTYyTHOCTB,
dapmakoguHamuka. O0mias kinaccudukanus GU3NOIOrMYECKH aKTUBHBIX ITOJIMMEPOB.

Paznen 3.2. CriocoObl BBeaeHUsT (PU3HONIOTHYECKH aKTHBHBIX MOJUMEPOB B opraHu3M. OCHOBHBIE
crocoObl BBEJICHUSI U BCIIOMOTIaTesibHble criocoObl. VX 10cTOMHCTBA U HeloCcTaTKU. BHyTpuBeHHOE,
BHYTPUMBILLIEYHOE, BHYTPUOPIOIIMHHOE, TOJAKOXKHOE U 1epopanbHoe BBeneHue DAIL
BcnomoraTenbHble cocoObl: peKTanbHOE, BarMHajlbHOE, HazanbHoe. CreunuanbHble CIIOCOOBI:
UMHTAJSIMOHHOE, BHYTpPUIJIa3HOE. BBeneHue uepe3 KOXKy — IOJIMMEPHBIE TpPaHCAEPMalbHbIE
TEPANEBTHYECKUE CUCTEMBI.

Pa3znen 3.3. ®usnonornyecku akTUBHBIE MOJIUMEPHI ¢ COOCTBEHHOW aKTUBHOCTHIO HeilTpanbHble
HOJMMEpBl € Heclnenu(pUUecKOl AaKTUBHOCTBIO, MOJUKATHOHBI, MOJIMAHUOHBI, CHUHTETUYECKUE
AQHAJIOTM AaMUHOKHCIIOT, IPOTUBOILIOKOBBIE KPOBE3AMEHHUTENH, J€3MHTOKCUKATOPbl. AKTHBHOCTh
CUHTETHUYECKNE aHAJIOTH aMUHOKHCIIOT, HEUTPAJIBHBIX IOJMAHUOHHBIX IIOJUKAaTHOHHBIX. [lomumepst
C pa3IMYHBIMU (PYHKIIMOHATBHBIMH TPYIIIIAMH, MTOJIH N-OKCHIbI, Y4€TBEPTUIHBIC OCHOBAHHSL.

Pa3nen 4. ®u3nonornyecku aKTUBHBIE IOJMMEPHI IPUBUBOYHOIO TUIIA.

Paznen 4.1. ®usnonoruuyecky akTUBHBIE MOJIMMEPHI NMPUBUBOYHOIO TUIA OCHOBHBIE MPUHIIMUIIBI
coznanus GAII npuBuBouHoro Tuna (Moaens Punrcnopda). OcnoBusie Buibl @PAIl npuBUBOYHOTO
tuna no mexanusmy aeiictBua. GAIl — Boigenstonue ®AB nipu ruaponuze. Konrpommupyemoe
Bolesienne  PAB B opranusm. JlekapctBa mposioHrHMpoBaHHOro JeiictBus. OcobeHHOCTH
¢usnonoruueckoir aktuBHOCTH DAIIL, «mmomumepHbie 3((eKTb», aTUTHBHOCTH CBOWCTB TpHU
co3znannu @AB npuBHUBOYHOTO THIIA.

Paznen 4.2. Knaccudukauust Gu3HONOrMu4eckd aKTUBHBIX MOJMMEPOB 10 MEXAHU3MY JEHCTBUS
Mexanusm nerictBus U tunsl @AIL BHe, BHYTpH M Ha IOBEPXHOCTH KJIETOK. JIM3ocoMoTponHbie
OAIL

Paznen 4.3. KonctpynpoBanue (pr3H0I0rn4ecky akTUBHBIX TIOJIMMEPOB MPUBUBOYHOTO THIA BBIOOD
HOCUTENS M y371a cBsi3bIBaHUs NpH KoHcTpyupoBanuu ®AIL. Kpurepuu Beibopa ®AB. OcHoOBHbBIE
XUMHUUYECKHE PEAKIIUU U TUIIBI XMMUUYECKUX CBsi3el. CTpaTerus CHHTE3a MOJIMMEPHBIX JIEKAPCTB U €€
OTJINYME OT CTpaTeruM CUHTe3a HU3KOMOJEKYISIpHbIX ®OAB. @OyHKIMOHAIBHBIE TIPYIIIBI,
HeoOXoauMble ISl CBA3BbIBaHUSA. AnbTepHaTuBHBIE Mojaenn DPAIl ornuuaromyecs OT MOAETH
Punrcnopda.

Paznen 4.4. Tlonumepbl HocuTenu (PHU3MOIOTMYECKH AKTUBHBIX BemiecTB OOmme TpeOoBaHMS,
OCHOBHBIE THIIBI HOocuTenel. KapOolenHblie noammepsl, rerepoLentblie noaumepsl. buopasnaraembie
Y HEpa3JjlaraéMble HOCUTEIIN.

Pa3nen 4.5. Llenesoii Tpancniopt @AII B opran MuiieHb BHYTpU OpraHu3Ma Y pOBHH CEIEKTUBHOCTU
nenesoro Tpancnopta it @AII pa3Hbix TUIOB. BekTopsl, oOecnieunBaromye 1eneBoil TpaHCIopT B
oprat (KJI€TKY) MUIIEHb.

Paznen 4.6. buonectpykuust PAIl B opranusme. Bapuantsl ¢apmakokunernku PAB npu
ouonectpykiuu ®AII B 3aBucHMOCTH OT criocoba BBEJIEHUSI B OPTaHU3M, MEXaHHU3Ma JECTPYKIUU
HOJIMMEpa HOCUTEIS U XUMUYECKOM MpHupo bl criericepa. [Ipumeps! hapMaKOKMHETHKH KOHKPETHBIX
OAIL

Paznen 4.7. Cunte3 QU3HOIOrMYECKH aKTHBHBIX MoauMepoB CTpaTerusi ¥ TaKTHKa PEeTPOCHHTE3a
OAII npusBuBouHoro tumna. CuHTe3 (co)moiMMepH3alueil, co3nanue BcTaBku-creiicepa. CuHTes
yTeM NOJMMEpaHaJOrMUHbIX MpeBpalieHuil. Peakiinu, npumMeHseMble Ipu CUHTE3e, TpeOOBaHUs K
HUM. Peakiiuu akTHUBUPOBaHUS MOJIMCAaXapUI0B

Paznen 5. KonkperHsie npuMeps! PU3HM0IOIHYECKH aKTUBHBIX TOJIMMEPOB U JIEKAPCTB Ha MX OCHOBE.
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Paznen 5.1. [TonumepHbie Tpou3BOAHBIE HU3KOMOJIEKYIsIpHbIX DAB. JlekapcTBa, neicTByIOMIKE HA
HEpBHYIO cucTemy. [lomuMepHble TPOM3BOAHBIE MECTHBIX aHACTETHUKOB. KypapernomnoOHbie
nosumepsl. [lommMepHble NPOU3BOJIHBIE JIEKAPCTB, JACUCTBYIOIIMX HA LEHTPAJIbHYI0 HEPBHYIO
cucremy. [IpousBognbie HeiipomeanaTopoB. [Ipon3BOaHBIE KATEX0IAMUHOB, MEXaHU3MbI JEHCTBUS
U CaMThl NS CBSI3BIBAHUS C IOJIMMEPOM-HOCHTENEM M HX BIMSHHE Ha (PU3UOIOTHMYECKYIO
aKTUBHOCTH. HepomenTunsl ¢ (yHKIMEH MOIKPEIUICHUS W WX HCIIOJIb30BaHHWE B (hapMaKOJIOTHU
HAapKOMAaHUU U ankoronusma. I ¢deKTt pa3aencHus akTUBHOCTH. PacoBo-3aBUCHMBbIE JIEKaPCTBEHHbBIE
cpencrBa. MHOrOTOYEYHOE CBA3BIBAHUE C PELIENITOPAMHU HAa IOBEPXHOCTH KIIETKU. BiusHUE nanbHEro
OKPY’KEHHUSI HA AKTUBHOCT.

Pa3nen 5.2. IlonumepHble NpOM3BOAHBIE BEUIECTB C IIPOTUBOOITYX0JIEBOM aKTUBHOCTHIO. OCHOBHbBIE
MPUHIIMIIBI, UCTIONb3YIoIuecs uis 00pbObl ¢ onmyxoJeBbiMH KieTkamu. Knaccuduxanus OAIL o
MEXAaHU3MY IIPOTUBOOITYXOJIEBOrO AEUCTBHUS, CTPATETUs UX KOHCTPYHpPOBaHUs U cuHTe3a. [Tonnmepst
C COOCTBEHHOW aKTHBHOCTBIO, ACHCTBYIOUIME Ha MOJIEKYJISPHOM YpOBHE. AJKHINPYIOLIUE
npotuBoomyxosneBbie @AIl npuBuBouHOrO THNA. M30MpaTenbHOCTh AeicTBUS, KOMIOHEHThI DATL
y3Hawue pakoBbie kKieTku. ®AIl antumerabonutel. LleneBoli TpaHCIIOPT MPOTHBOOMIYXOJIEBBIX
@AII buocneuupuyeckrne BeKTopbl. KOHKpETHBIE MOTUMEPHBIE TPOTUBOPAKOBBIE JIEKAPCTBA U UX
CBOMCTBA.

Pa3nen 6. [lonumepHble KOPIYCKYISIPHbIE HOCUTEIH JIEKAPCTBEHHBIX CPEJCTB.

Paznen 6.1. ®usnonoruuecku axkTHBHbIE MOJMMEpHbIE MUKpouacTHilbl Kiaccudukaius
HAaHOKOPIYCKYJUIAPHBIX ~ HOCHUTEJEM  JIEKAPCTBEHHBIX  CPEACTB, IPUHYUIIBI  CO3JaHUS U
ucnonb3oBaHua. CHUCTEMBbI, YIIPaBJISAIOIINE CKOPOCTHIO BbIIEIECHUS JIEKAPCTB U3 HOCUTEIA U 1IEJIEBOU
JIOCTaBKOM HaHodacTull. Heuwpkynupyromue pacTBOPAIOLIMECS B OpPraHW3ME MHUKPOYACTHUIIBI.
[upkyaupyromniye MUKPOYaCTHIIBI, CKOPOCTh UX OMOIECTPYKIUHU, CHOCOOBI JOCTAaBKH B OPTaHU3M U
BBIBE/ICHUE U3 OpraHu3Ma

Pasmen 6.2. Hanopeaktopsl. IlpunHiun geiictBus (EpPMEHTHBIX  MYJIBTHUIIPOLIECCOPHBIX
HaHOpeakTopoB. CrocoObl CHHTE3a HAHOPEAKTOPOB HAa OCHOBE IOJIMMEPHBIX HAHOKAIICYJ C
MPOTSKEHHON O ITyOWHE MOTYIPOHUIIAEMOI CTEHKOM.

Paznen 6.3. ®u3nosornyeckd AakTUBHBIE IIOJIbIE IOJIMMEPHBIE JIMIIOCOMBI, HHOCOMBI U
nonumMepocombl. Kiaccupukanus NOTUMEPHBIX MOJBIX HAHOHOCHUTENEH, CHOocoObI CHHTE3a U
dbapmakoiornyeckue cBoWcTBa. Mojenb (PU3HMOIIOTHYECKH AaKTUBHOW JHUMOCOMBL. (OCHOBHBIE
KOMIIOHEHThI MeMOpaHbl. HoOBble MpOTHBOpaKoBBIE JIEKapCTBA Ha OCHOBE numocoM. llemeBoit
TPAHCIIOPT T€HOB B SIIPO >KMBOW KJIETKU. ['eHHas Tepamus TsDKENbIX 3a00JI€BaHMM KaK «Tepanus
BBIOOpaY.

4.00beM yueOHO# JAUCHUIJIMHBI:

O0beM TMCUMILIHHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
4. 4.

Oo61asi TPYA0€MKOCTh TUCHHILITHHBI 2 72 54
KonTrakTHasi pa6oTa — ayAUTOPHBIE 3AHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlaGoparopubie paboTsl (JIP) - - -
Bua uTOroBOro KOHTpOJIf: 3a4€T C OLIEHKOM

AHHOTanus padoyeil NpOrpaMMspl JUCHUILIMHBI
«CrneKTpocKonus sIIePHOro MarHuTHOro pesonanca» (b1.B.JIB.07.05)
1. Henb AMCHUILUIMHBI. TPUOOpETEHHE BBHITYCKHHKOM 3HAaHWW B O00JAaCTH KIIACCHYECKUX M
COBPEMEHHBIX MeTOoIoB SIMP-criekTpockonuu [uis YCTaHOBJIEHUS CTPYKTYPbl OpPraHUYECKHX
COEIMHEHUH1, a TAK)Ke HABBIKOB MX MPHUMEHEHHUSI.
2. B pe3ysbTare H3y4eHHs AUCUMIIIUHBI 00yYAIOLIUIICS T0JIKeH:
Obnadamyp CleAyOMUMA KOMIIETEHIIUSIMA ¥ HHIMKATOPAaMH HX TOCTHKCHUS:
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[1K-2.1, TIK-2.2, [IK-2.3.

3nams:

— [PUHLMI U NOPSAAOK NpuMeHeHus Meroaa SAMP-cnexkrpockonuu ajisi aHad3a XUMHAYECKOH
CTPYKTYPbl KOMIIOHEHTOB OPTaHUYECKUX COCANHEHUH;

— METOAbl W TMPUHLHUIBI [POTHO3UPOBAHUS CHEKTPAIbHBIX XapaKTEPUCTUK OPraHUYECKHX
COCJIMHEHMH, UX XMMUYECKOTO CTPOCHHUS C UCIIOIb30BAHUEM CIICIIMAIU3UPOBAHHOTO MPOTPAMMHOIO
o0ecrnieueHusl.

Ymemy:

—  NPOTHO3UPOBATH CHEKTPAIbHBIE XAPAKTEPUCTUKH KOMIIOHEHTOB IOJIMMEPHBIX CBI3YIOLUIUX M
KOMITOHEHTOB JJIsl HUIX Ha OCHOBE MX XUMUYECKOI'O CTPOCHHS;

—  MPOBEPATH HA NIPEAMET COOTBETCTBUS CTPYKTYPY U UMEIOIIUECS CIIEKTPAJIbHBIE JaHHBIE;

—  OMpENeNATh MO CIEKTPAIBHBIM JaHHBIM (DYHKIIMOHAIBHBIE TPYNIUPOBKH M 3aMECTUTEIH,
BXOJSIINE B COCTaB MOJIEKYJIBI;

—  ONpEAeNATh MO XapaKTEPUCTUUHBIM JIMHUSM COCTaB CMECH;

—  T0JIb30BaThecs 0a3aMu JAHHBIX Ul aHAIM3a U UHTEPIIPETAIIUH CIIEKTPaIbHBIX TAHHBIX.
Braoemy:

—  HaBBIKaMU IMPEACKA3aTeIIbHOTO MOJEIMPOBAHMS CBOMCTB OPraHUYECKUX COECIMHEHHH;

—  HaBBIKAMHU KOPPEKTHOTO OMPEIEICHUS XUMUYECKOTO CIBUTA, OTHOCUTEILHON HHTEHCUBHOCTH.
3. KpaTkoe coaep:kaHue JUCHUILIUHBI

Meroasl HCClIEIOBAaHUS XUMHYECKOTO CTPOCHHS TMOJMMEPOB. MeToj saepHOr0 MarHUTHOTO
peszonanca (SIMP).

Perucrpanus AMP-criekTpoB nosuMepoB (KOMIIOHEHTOB /1715l HUX ) ¢ moMolisio AMP-ciektpomeTpa,
BKJIIOUasi paboTy CO ClieUaTu3uPOBAHHBIM aHATUTHYECKUM 000pyI0BaHNEM, aHAIIU3 CIIEKTPOB JJIs
BBISIBIICHUSI XUMUYECKON CTPYKTYPBI UCCIIETYEMBIX 00beKTOB. DU3MKO-XUMHUECKHE OCHOBBI METOA
SIMP-criekTpocKkonmuM ¥ OCOOCHHOCTH €ro MPUMEHEHHs JJI1 aHalu3a XUMHUYECKOW CTPYKTYpPBI
KOMITOHCHTOB TOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUaIOB, METOJIBI M IPOrPaMMHOE 0OeCIICueHUE
JUISl IPOTHO3UPOBAHUS CIIEKTPAIbHBIX XapaKTEPUCTHK.

N3yuenne nopsiaka perucrpanuu cnekrpa Ha IMP-ciekrpomerpe.

O6pabotka SIMP-crieKTpoB, MOMTYYEHHBIX B XOJI€ BBINOJHEHUS J1a00paTopHOil paboThl, BKIIIOUYas
COTOCTABIICHUE C TEOPETUUYECKHM CIIEKTPOM, KaMOPOBKY, MHTETPUPOBAHHE, OTHECEHUE ITHKOB,
aHallM3 MYIBTUIUIETOB U TOJATOTOBKA TIpaUuecKoro H300pa)KeHUs, COJEpKallero pe3yiabTaT
00paboTKH.

4, O0beM yueOHOH THCIHILINHBI

O0beM TUCUMTLTHHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
q, 4,

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[IpakTuueckue 3anstus (I113) 0,44 16 12
Jlaboparopusbie pabotsl (JIP) - - -
Buja HTOroBOro KOHTPOJIS: 3a49€T ¢ OIEHKOH

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIIJIMHBI

«/HHOBAIIMOHHBbIE TEXHOJIOTHHN B HHAYCcTPUH noiumepo» (b1.B./[B.07.06)
1. Heap MuCHUNJIMHBI. U3YYEHUH CTYAEHTAMU OCHOBHBIX HAlPaBJICHUI COBPEMEHHOIO Pa3BUTHUS
XUMHUH TTOJIUMEPOB, B YACTHOCTH OCOOCHHOCTEN CHHTE3a MOJIMMEPOB MEPETOBBIMH M KOJIOTHUECCKH
0e30macHbIMH CIIOCOOAMH.
2. B pe3ysibTare u3y4yeHHus TUCHHUIIUHBI 00yYAIOIUIICS T0JIKeH:
Obnadamye crenyrIMUMA KOMIETSHIIMSIMA U WHIANKATOPAMH UX JOCTHKCHUS:
[TK-2.1, TIK-2.2, TIK-2.3.
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3uamy:.

— OCHOBHBIE COBPEMEHHBIE CITIOCOOBI CHHTE3a TTOJTUMEPOB;

— HEOOXOIMMBIE YCIIOBUS JUIsl OCYIIECTBICHHUS METATE3UCHON MTOJTMMEPHU3AIUH;

— OCHOBHBIC KPHUTEPHHM OTHECEHHUS METOJla CHHTE3a IMOJMMEPOB K 3KOJOTHYECKH O€30MacHbIM
METOAaM;

— I'PaHUIbl IPUMEHUMOCTH MOJIMMEPU3ALMU B CBEPXKPUTUUECKUX CPENAX;

— I'PaHMIIBl IPUMEHUMOCTH MOJIMMEPU3AIMU B HOHHBIX XKHUJKOCTSIX;

— COBPEMEHHBIC TCH/ICHIIUU PAa3BUTHI HAITPABJICHUH XUMUYECKUX U TEXHOJIOTHYECKHX Pa3paOd0TOK U
Hccaea0BaHui B 00J1aCTH TPOU3BOICTBA TIOJIMMEPOB;

— COBpPEMEHHBIC TEXHOJIOTMH U 00OPYJOBAaHHE, WCIIOIB3yEeMbIE MPHU MPOU3BOJCTBE MOJIUMEPOB, a
TaKKe MPU UX MOJAUPHUKALINH,

— COBPEMEHHBIC TEHICHIIMH B 00JIaCTH MTPOU3BO/ICTBA MOJMMEPHBIX KOMIO3UIIMOHHBIX MAaTEPUAIIOB;
— COBPEMECHHBIE TCHACHITUU B 00JIACTH IPUMEHEHUS U TTepepabOTKU MTOJTHMMEPOB.

Ymemy:

— TomoOpaTh ONTUMAJbHBIM  KaTaIM3aTOPbl TOJYYEHHS IMOJIHOJe(HUHOB C  3aJaHHBIMHU
XapaKTepPUCTUKAMMU;

— TPelICKa3blBaTh CTPYKTYpy OOpa3yroluxcs IOJUMEPOB B 3aBUCUMOCTH OT BBIOPAHHOTO
WHUIMATOPA;

— MPEUIOKUTh ONTUMAIbHBIN METOJ] TIOJIyY€HHSI IOJTUMEPOB C 3aJaHHBIMU XapaKTepUCTUKAMMU;

— OIICHUTH BO3MOKHOCTh TPUMEHEHHUS IKOJIOTHYECKH O€30IMaCHBIX METOIOB CUHTE3a JIJIsl TIOJTyUEHUS
KOHKPETHBIX TTOJIMMEPOB;

— BBIOMPATh HEOOXOAMMBIC CHIPHEBBIC PECYPCHI (MOHOMEPHI, KaTaIU3aTOPhl, MOIU(PUKATOPHI U JP.)
JUIS. TIPOW3BOJCTBA TOJMMEPOB, MOJICIUPOBATH IIPOBEJCHUE CHHTE3a, HAa OCHOBAaHUM YEro
IJITAHUPOBATh AIAPATHO-TEXHOJIOTHYECKOE UCIIOJTHEHUE ITPOU3BOJICTBA TTOJIMMEPOB;

— moadupaTh CBS3YIOIIEe, HAMONHUTENh (BKJIOYas HAHOpPa3MEpHbINA) U CHOcO0 H3rOTOBJICHUS
KOMITO3UITMOHHBIX MTOJIMMEPHBIX MATEPHAIIOB JIJISl PA3JIMYHBIX cep MPOU3BOJICTBA;

— BBIOpaTh CHOCOO YTWIM3AIMK, OE30MACHOTO WCIONb30BAHKUS M YYUTHIBATH Pa3IHuYHBIC
SKOJIOTUYECKUE M TMTMEHHYECKUE AaCIEKThl MPU IMPOW3BOJACTBE U HCIOJIb30BAHHH COBPEMEHHOM
MOJIMMEPHON MPOTYKLIHUH.

Braoemy:

— HaBBIKaMU MOAOOpa KaTalu3aTOPOB/MHUIIMATOPOB NSl MOJYYECHUS MOJIMMEPOB C HEOOXOINMBIM
KOMIIJICKCOM CBOMCTB;

— METOJAaMU OLEHKM KUHETUUYECKUX NTapaMeTPOB MOJMMEPU3ALINH;

— MPUEMaMH TTOBBIIIEHUS YKOJIOTUYECKON O€30MaCHOCTH MPU CUHTE3€ TTOJTUMEPOB;

— XHUMHUYECKUMH U TEXHOJOTMYECKUMH HaBbIKAMHU IS MPO(EeCcCHOHANBHOTO TUIAHUPOBAHHS
COBPEMEHHBIX MOJMMEPHBIX TPOU3BOJICTB;

— HaBBIKaMHU MOJICTMPOBAHUS COBPEMEHHBIX MOJIMMEPHBIX MPOM3BOACTB B IJIaHE BHIOOpA U pacueTa
PEKHUMOB aNlapaTHO-TEXHUYECKOTO UCIOJHEHUS, HABBIKAMH, IMO3BOJISIOIIMMU OLEHUTH BCE
TOHKOCTHU Y HIOAHCHl XUMHUYECKHUX, CHIPhEBBIX, MATEPUATBHO-TEXHUYECKUX U TEXHOJOTUYECKHUX
0COOEHHOCTE COBPEMEHHBIX ITPOU3BOJICTB MOJIUMEPOB, X MOAU(PUKATOPOB, MOTUMEPHBIX
KOMITO3UIIMOHHBIX MAaTEPUATIOB U KATAIM3aTOPOB MOJIUMEPHU3ALINH.

3. KpaTkoe coaep:kaHue TUCHUTIIAHBI

Paszoen 1. Hosvie memoovl cunmesa noiumepos.

1.1  Meramionensl. MeTalIoOlleHHOBbIE — KaTalW3aTopbl B MOJIMMEpPU3alud  0Je(UHOB.
[TocTmeTamioneHsl: NpUMEPBL, MEXAHU3M.

1.2 Merare3ucHas nosmmMepusanus. Manmuatopsr [lltoka u 'pab6ca. AxnuTuBHas MOTUMEpPHU3aIINS.
KommiekcHo-paaukanbHas MoJIMMepU3aiusi.

Pazoen 2. Dxonocuuecku 6ezonacnvle memoov Cunmesa NOaIUMepos

2.1 «3eneHast XuMus MOJIUMEPOB»: MOHOMEPHI, MOJTUMEPHI OCHOBHBIE TEHICHIIUH.

2.2 Tlonumepu3zanus B cBepxkputuyeckux cpenax. ®azosas auarpamma CO2 . CHHTE3 [TOJIMMEPOB B
WOHHBIX JKUAKOCTAX. VIOHHBIE XUAKOCTU: CBOMCTBA, OCOOCHHOCTH NPUMEHHMOCTH B CHHTE3E
MOJIUMEPOB.
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Pasoen 3. Tenoenyuu 6 obracmu mexnono2uu KpynHOMOHHANCHBIX HOTUMEPOE

Pazgen 3.1 VBenuuenwe e€IMHUYHON MOLIHOCTH MPOU3BOJCTB KPYMHOTOHHAXHBIX MPOU3BOJICTB
MOJINMEPOB (MOJIUATUIICH, TOTUIIPONUIICH, KAyYyKH U Jp.), COIPOBOKIAEMOE COBEPIICHCTBOBAHUEM
TEXHOJIOTH.

Pa3nen 3.2 HoBble THIBI peaKTOPOB HCIIOIb3YEMBIX MHPU MPOU3BOJCTBE IOJHUMEPOB, HAIpUMED,
TypOynenTHsle u TBepaodasubie. HoBbIE KaTaau3aToOpbl MOJIMMEPU3ALUU — METAJUIOICHOBBIC,
ITOCTMETAJNIOLEHOBBIE, 3JIEMEHTOOPIaHUYECKHUE U JP.

Paznen 3.3 TexHonoruss mOJMMEPU3ALMOHHOIO HAMOJIHEHUS — TIOJy4YEHHE IOJIMMEPOB
UMMOOUIM3alMell KaTaJIUTUYECKUX CHCTeM Ha OpraHudeckue MOJUMEpPHbIE M HEOpPraHUYecKue
HOCHUTEIIH.

Paszoen 4. Tenoenyuu 6 ooracmu mexHono2uu NOIUMEPOS CO CNEYUANTbHBIMU CEOUCEAMU

Pasznen 4.1 buosnornuecku pasiaraeMble OJIMMEPHI — ITOJIMMEPHI, pa3laraéMble MUKPOOPTaHU3MaMHU
B €CTECTBEHHON U HCKYCCTBEHHOW cpefax HX OOWTaHUS U TOJUMEphl JAerpagupyeMbie B
OMOJIOTUYECKHX CpeJlaX KUBBIX OPTaHU3MOB.

Paznen 4.2 ®oToakTUBHBIE MOJUMEPHI — MOJIUMEPHl W/UIM UMMOOMIM30BAHHBIE B HUX BEIIECTBA,
MIPOSIBIISIONINE W/WIH M3MCHSIOIINE CBOM CBOWCTBA M XapaKTEPUCTUKHU MO JCHCTBHEM CBETOBOTO
U3ITy4eHUs, a TakKe MposBisione Goropuznyeckue CBOWCTBA MO/ ACMCTBUEM UHBIX (DaKTOPOB.
Paznen 4.3 IlonumepHble NPOTOHMPOBOISAIIME MEMOpaHbl Il TOIUIMBHBIX  SJIEMEHTOB.
DNEeKTPONPOBOISIINE TMOJMUMEPBl ISl AJNEKTPOHUKKM U (QOoTOHMKH. Tepmo- TemnocToiikue Hu
HEropro4Me MoJIMMEpPhI CIEHUAIbHOTO Ha3HAUYEHUS.

Paszoen 5. Tenoenyuu 6 odnacmsax mexuonocuu u nepepabomru NoOIUMepos U KOMNOSUYUOHHBIX
NOJIUMEPHBIX MAMEPUANO8

Pazgen 5.1 TexHonoruu noinvMMepHbIX HAHOKOMIIO3UTOB — THUIIBI HAHOPA3MEPHBIX HAINOJHUTENEH,
MOJIyY€HUE KOMIIO3MIIMOHHBIX MaTEpHaJIOB pacHpeleICeHHEM HAHOYACTHIl B Macce CBSA3YIOLIEro
Pa3IMYHBIMU METOJIAMH.

Paznmen 5.2 TexHonorus moaMMepOETOHOB — HCHOJB30BAHWE COBPEMEHHBIX HAIOIHUTENCH W
MOAU(DUIIMPOBAHHBIX  CBS3YIOIIMX JUIS TOJYYEHHsS] BBICOKOHAMNOJIHEHHBIX KOMIIO3UTOB C
YIIYYIICHHBIMH (PU3UKO-MEXaHUUYECKUMU XapaKTePUCTUKAMHU.

Paznen 5.3 CoBpemeHHbIE ClIOCOOBI TIEpepabOTKH OTUMEPOB U KOMIO3UTOB. Vcronas3oBaHue
0€3aBTOKJIABHBIX TEXHOJIOTUHN MPH MOJYUEHUH KOMITO3UITMOHHBIX MAaTEPHUAIIOB. AITUTHBHBIE
TEXHOJIOTUH B MPOU3BOJICTBE U MepepaboTKe MOTUMEPOB — UCIIOIB30BAHKE MTOJIMMEPHON
MPOAYKIIMHA (MOHOMEPOB, CBSI3YIOIINX, MOJTUMEPHBIX KOMITO3UIIHI) B COBpeMeHHBIX 3D
TEXHOJIOTUSIX U TIONYYEHUH Pa3IUYHOTO poJa 00bEeMHBIX u3nenuil. Bropuunas nepepaboTka
MOJMMEPOB U U3JIETUN U3 HUX.

4.00beM yueOHOH TMCIMILIHHBI:

O0beM TMCUMILTHHBI
Bup yueOHoii padoThl Axan. | Actp.
3E
q, 4,

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[IpakTuueckue 3ansatus (I113) 0,44 16 12
Jlaboparopusbie pabotsl (JIP) - - -
Buj nTOroBOoro KOHTpOJIs: 3a4€T C OLEHKOIi

AHHOTanus padoyeil NPOrpaMMbpl JUCHHIIMHBI
«TexHoJsiorusi pyHKIHOHAJILHBIX NOJUMEPHBIX MaTepuaioB» (b1.B.J1B.07.07)
1. Ieap MTUCHMNIJIMHBI. NPUOOPETEHHE 3HAHMA M KOMIIETEHLIMH B 00JacTh (yHKIHMOHAIBHBIX
ITOJIMMEPHBIX MAaTEPHAIIOB; CTPYKTYPBI U CBOMCTB IOJIMMEPOB B CBSI3U C X XUMHUUYECKHM COCTABOM,
YCIOBUSIMM CHUHTE3a U  OKCIUIyaTallMd; TEOPETHYECKUX OCHOB TEXHOJOTHMH IOJy4EHHS
(YHKIIMOHATBHBIX TOJMMEPHBIX MaTepUaoB.
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2. B pe3yabTare usydeHusi JUCHUNIMHBI 00YYAKOUIHICS T0JIAKEH:

Obnadamyp cleayoUMU KOMIIETEHIIMSAMU U UHIUKATOPAMH UX TOCTUKECHUS:

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

3name:

- 0COOGHHOCTU CTPYKTYpPbI, CTPOCHHSI U CBOMCTB BBICOKOMOJIEKYJSPHBIX COCTUHEHU; — 00IIue
3aKOHOMEPHOCTH (PU3UKO-XUMHUECKUX SIBJICHUN M MPOLECCOB B MOJIMMEPAX B 3aBUCHUMOCTH OT MX
($ha30BOro M PU3NYECKOTO COCTOSHUS;

-TEOPETUYECKHE W TEXHOJOTHYECKHME OCHOBBI IPOLECCOB MONYYCHHS (DYHKIIMOHAIBHBIX
MOJINMEPHBIX MAaTEpPUAIOB, OCHOBHBIE TEXHOJIOTMYECKUE PEKUMBI M TapaMeTpbl paboThl TUIIOBBIX
IIPOU3BOJCTB;

- 00J1aCTH IPUMEHEHUS TOJIMMEPHBIX MaTEpPUAIOB.

Ymemy:

-aHAJIU3UPOBATh  B3aUMOCBSI3M  XMMHUYECKOIO  COCTaBa, CTPYKTYphl IOJMMEpPOB €  HX
(yHKIMOHATBHBIMH CBOMCTBAMU;

-IPOTHO3UPOBATh YPOBEHb CBOMCTB U OIICHUBATh BO3MOXKHBIE OOJACTH NMPUMEHEHHS MOJIMMEPOB
3aBUCUMOCTH OT XMMHUYECKOI'O COCTaBa U TEXHOJOTUH ITOIYYECHUS;

-IIPUMEHATh OCHOBHBIE TEOPETUYECKUE IIOJOKEHUSI K aHaIM3y pe3yJbTaTOB HAYYHBIX U
TEXHOJIOTUYECKHUX UCCIIEJOBAaHUN B 00JIACTH MOJIUMEPHONH XUMHH.

Braoemy:

- OCHOBHBIMU IIPMEMAaMU U NIOJXOJAMH K IIOJYYEHHIO IIOJIMMEPOB C 3aJaHHBIMU CBOMCTBAMHU U
METOAaMH ONTUMH3ALUHU ITPOLIECCOB UX CUHTE3A.

3. Kpatkoe cogep:kanue AU CUUIIUHBI

Paznen 1. Beenenue. JlakokpacouHble MaTepHaibl

1.1 Beenenne. CoBpeMEeHHBII YPOBEHb U TIEPCIIEKTHBHI PA3BUTHS TEXHOJIOTUH (PYHKIIMOHATBHBIX
MOJIMMEPHBIX MaTepuanoB. Mcropus pa3BuTus GyHKIIMOHATBHBIX MOJMMEPHBIX MaTepUAIOB

1.2 Tlony4yenue, cBOICTBa U OCHOBHBIE HAIIPABJIECHUSI UCIIOJIb30BAHUSI JIJAKOKPACOUHBIX MAaTEPHATIOB
(JIKM) Ha ocHOBe HaTypajIbHBIX, MOAU(PHUIIMPOBAHHBIX MPUPOIHBIX MIEHKOOOpa3oBareneit. JIKM
Ha OCHOBE MOJIHOJIe(HUHOB, TOTMI(GUPOB, XITOPCOAEPKAIIUX OJIUTOMEPOB, (PTOPUPOBAHHBIX
IJICHKOOOpa3oBarTeseil, akpuioBble, STOKCUAHbIE, KpeMHuioprannueckue JIKM.

Paznen 2 Kayuyk u BosiokHa

2.1 HatypanbHblif M CHHTETHYECKHE KaydyyKH. TpeboBaHus, IpeabsBIsieMble K KaydyKaM,
IIpUMEHEHNE KaydyKoB. [ [pon3BoACTBO pe3uH (KOMIIOHEHTHI, I00aBKU M UX Ha3HAUYEHUE).
Bo3MoxHbBIE HaNpaBIEHUS YIY4IIEHNs SKCITyaTallMOHHBIX CBOMCTB PE3HH.

2.2 Knaccuduxanus BosokoH. CHHTETHYECKHE BOJIOKHA. TpeboBaHMsI K BOJIOKHOOOPA3yIOLUINM
nosimMepam. MeTo bl MPOU3BOICTBA UCKYCCTBEHHBIX U CUHTETHUECKUX MTOJIMMEPHBIX BOJIOKOH
4.00beM yueOHO# AUCHUIJIMHBI:

O0beM TMCUMILIHHBI
Buj yueoHoii padoThl Axan. | Actp.
3E
4. 4.

Oo61asi TPYA0eMKOCTh TUCIHILIHHBI 2 72 54
KonTrakTHasi paboTa — ayAUTOPHbIE 3aAHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlaGoparopubie paboTsl (JIP) - - -
Bua uTOroBOro KOHTpOJIs: 3a4€T C OLIEHKOM

AHHOTanuA padoyeil NPOrpaMmMbl AMCUUIIMHBI
«TexHos0rusi 1 060pyA0BaHNE MPOU3BOACTBA U3/1eJMil U3 MOJTUMEPHBIX KOMIO3HLIMOHHBIX
marepuajioB» (b1.B./IB.07.08)
1. Heab aumcuMmiauHbl — ¢GoOpMHpPOBaHHE Yy OOydalomuxcs 3HaHUH 00 O0COOEHHOCTSX
TEXHOJIOTHYECKOTO W ammapaTypHOTO O(OPMIICHHS COBPEMEHHBIX MPOIECCOB MPOM3BOJICTBA M
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nepepaboTKU MOJUMEPHBIX KOMIO3HIIMOHHBIX MaTepHalioB, B3aHMMOCBS3M CBOMCTB IMOJIUMEPHBIX
KOMITO3UITMOHHBIX MaTePUAIIOB C MPOILIECCaMU, MPOUCXOASIIMMU HA TpaHUIIE pa3zena a3 moaumep-
HAIOJIHUTENb, 00y4YEeHUE MHXKEHEPHOMY MBIIUICHHIO M WCIOJIb30BAHUIO 3HAHUN B MPAKTHUUYECKOM
NEeSITETbHOCTH.

2. B pe3yabTare usydeHus JUCHUIJIMHBI 00YYAKOUIUHICS T0JIKEH:

O6nanarh cneAyrIUMI KOMIIETEHIUSIMHI U UHIUKATOPAMU UX JTOCTHUKEHUS:

[IK-1.1, I1K-1.2, [IK-1.3, T1IK-2.1, TIK-2.2, T[1K-2.3.

3nams:

- 3aKOHOMEpPHOCTH XUMHUYECKMX M (U3UYECKUX IPOIECCOB IPHU IPOU3BOJCTBE IMOIUMEPHBIX
KOMITO3UIIMOHHBIX MaTEPUAIIOB;

- TEXHOJOTMYECKHE OCHOBBI OPraHU3allid COBPEMEHHBIX MPOILIECCOB MPOU3BOICTBA MOJIUMEPHBIX
KOMITO3UIIMOHHBIX MaTEPUAIIOB;

- COBpEeMEeHHbIe TpeOOBaHMS K alapaTypHOMy O(QOPMIICHUIO OCHOBHBIX MPOIECCOB IPOU3BOJICTBA
MOJIMMEPHBIX KOMIO3UIIMOHHBIX MaTEPUAIIOB.

- METOJAbl KOHTPOJII OCHOBHBIX TEXHOJOTHYECKHX IapaMeTpoB IPOIECCOB IPOU3BOJICTBA
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEPHAJIOB;

- METOJIbl ONTUMH3ALUU XUMUKO-TEXHOJIOTHUECKHUX TMPOIECCOB MPOU3BOJCTBA IMOIHUMEPHBIX
KOMITO3UITMOHHBIX MaTEPUAJIOB;

- METOJbl OICHKH A(PPEKTUBHOCTH MPOILECCOB MPOU3BOJCTBA MOJIMMEPHBIX KOMIO3UIIMOHHBIX
MaTepHUaoB.

Ymemy:

- COCTaBJISITh W AHAJIMU3UPOBATH COBPEMEHHBIC TEXHOJOTUYECKHE CXEMbl OCHOBHBIX ITPOLIECCOB
MIPOU3BOJICTBA TOJMMEPHBIX KOMIO3UIIMOHHBIX MAaTepUaOB, YMETh HUX ONTHUMH3UPOBATH U
HaIOJHATH TIEPEI0BBIM COBPEMEHHBIM 000PYI0BAHUEM.

- BBIOMPATh TEXHOJIOTMUYECKUE TapaMeTpPhl JJI1 KOHKPETHBIX TEXHOJIOTUYECKUX MPOLIECCOB C YUETOM
OCOOCHHOCTEH XMMHYCCKHX H (U3HKO-XUMHYECKHX CBOWCTB TOJMMEPHBIX KOMITO3HIIMOHHBIX
MaTepuasos;

- BbIOMpaTh O0OOpyJOBaHWE IS KOHKPETHOIO IIpollecca TPOM3BOJACTBA  IMOJIMMEPHBIX
KOMITO3UITHOHHBIX MaTEPUaJIOB;

- OpraHM30BaTh YIPABJICHHE TEXHOJIOTHYECKUMHU TMPOIECCAaMH TPOU3BOJACTBA TMOJUMEPHBIX
KOMITO3UITMOHHBIX MaTEPUaIOB ¢ MAaKCUMAIbHON CTETIEHbIO YPPEKTUBHOCTH.

Braoems:

- METOJaMH OIpEAeTCHUS ONTHUMAIbHBIX U PAIMOHATBHBIX TEXHOJIOTUYECKUX PEKUMOB PaOOTHI
000pyI0BaHUs MTPOIIECCOB MPOU3BOJICTBA MOTUMEPHBIX KOMITO3UIIMOHHBIX MaTEPUAJIOB;

- Merogamu aHanu3a d¢pdekTuBHOCTH pabOThl KOHKPETHOTO TPOM3BOJACTBA IMOJIUMEPHBIX
KOMITO3UITMOHHBIX MaTEPUAIIOB;

- METOJaMU YIIPABIICHUS U PETYIHPOBAHUS XUMHUKO-TEXHOJIOTHYECKUMH MTPOLIECCAMU IPOU3BOJICTBA
MOJTMMEPHBIX KOMITO3UIIMOHHBIX MaTepPHaJIOB.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI

Pa3nen 1. ®u3uK0O-XUMHYECKHE OCHOBBI CO3IaHUS KOMIIO3MIIMOHHBIX MATEPHAJIOB.

1.1. SIBnenus Ha rpanuiie pazgena ¢ga3. OcTaTouHbIe HAMPSHKEHUS B KOMITO3UITMOHHBIX MaTepuaax.
PabGora aare3mu. Axare3smoHHass NPOYHOCTh, (PAKTOPHI, BIUSAIONIMN Ha CBOWCTBA aATr€3MOHHBIX
COEIMHEHMH, CHOCOOBI TMOBBIIIEHUS AAre3MOHHON MPOYHOCTH, METOJBI OILIEHKH. BHyTpeHHUE
HaIpsDKEHUS Ha TPaHUIIE HATIOJHUTEIb-MaTpHIla. BiusHe cMauynBaHus CBSA3YIIIUM HATIOJTHUTENS HA
aJIre3MOHHYI0 TPOYHOCTH Ha TpaHuIle pa3aena ¢a3. CenekTuBHas aacopOLKsS KOMIOHETOB are3nBa.
ArnmperupoBaHue MUHEPATbHBIX BOJOKOH. CTpyKTypa M BbIOOp ammpera. CHIIaHOBBIC ammpeThl U
ankokcuTuTaHaTel. CIOCOOBI anmpeTUPOBaHUsI. ATIMIPETUPOBAHKE TTOJIMAPAMUTHBIX BOJIOKOH.
Hampspbkenuss B KOMITO3WITMOHHOM — MaTepuajie: KPUCTAJUITM3AIMOHHBIE, TEPMHYECKUE, TPH
OTBEP)KJICHNUHU, TEXHOJOTUYECKHE. Pe3ynbTar qeiCTBUS OCTaTOUHBIX HAIPSKEHUM.

1.2. Moaynb ynpyrocTtd u fedopManius KOMIO3UIIMOHHBIX MaTepUaioB

Kputnueckas nnuna BosokHa. [IpeaenbHoe KOIMYECTBO HAMOTHUTENS. Y CJIOBUSI BHIPOBA BOJIOKHA.
VYcnoBue KpUTUUECKOW JITMHBI BOJIOKHA. DaKTOpHI, BAUSIONMINE HA KPUTHYECKYIO JITMHY BOJIOKHA.
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Koapdumment ymakoBkum BomokHa. Kputumdeckoe o0o0BEMHOE conepkaHUE BOJOKHA B
KOMIIO3ULIMOHHOM MaTepualie U €ro CBs3b C JAe(hOopMalMOHHO-IPOYHOCTHBIMU XapaKTEPUCTUKAMU
KOMITO3UIIMOHHOTO Marepuajna. Moaynb ynpyrocTd KOMIIO3MLMOHHBIX MaTepuayoB. BepxHsas u
HIDKHSSL TPaHULBl MOJyJIl yNPYTrOCTH. ypaBHEHHE YpaBHEHUs Xuiamna U ODHIUTEHHA U1l MOZYJIS
YIPYTOCTH - YCIIOBUS IPUMEHEHUS. Pa3ien ynpyroctu u pe>kxuMbl SKCILTyaTalluyi KOMIIO3ULIMOHHOTO
matepuana. Jlepopmamuss ~KOMIIO3MIIMOHHOTO  MaTepuaia.  XapakTep JehOopMHpPOBAHUS
KOMIIO3ULIMOHHBIX MaTepualoB. YIIpyrue, IUIacTHuHblE, Aedopmanuu nonsydectd. Kpusble
HampsbkeHue - jaedopmanus KOMIIO3UIMOHHBIX — MaTepuanoB. Peosjoruueckue cBoiicTBa
HAIOJHEHHBIX MOJIUMEPOB. DaKTOPHI, BIUSAIOIINE HA PEOJOTHYECKUE CBOMCTBA KOMITIO3ULIMOHHOIO
Marepuana. Koapdunuent DHmTeliHa - GU3NYECKUN CMBICI. YpaBHEHHUE AppeHUyca, YpaBHCHHE
Mynu - ycnoBus npumeHeHus. Peméryatas Mozenbs KOMIIO3MLMOHHOIO Marepuaina. BsA3kocTs u
PEKUMBI IEpepabOTKN KOMITO3UL[MOHHBIX MAaTEpUAJIOB.

1.3. TlpouHocTs M pa3pylleHHE KOMIO3HIMOHHBIX MarepuaioB. Teopus ['puddurca. Teopus
OpoBana. Craguu pa3pylieHUs KOMIO3ULUOHHBIX MaTEpPHAJIOB. YpaBHEHUE PAacy€Ta NMPOYHOCTH
Marepuaia ¢ TpemuHou. I[Iponecc pocra Tpemmnbl. Teopus JIeHra st onvcaHus paspylICHUS
MarepuanoB. Craaum paspylleHHs KOMIIO3MLIMOHHBIX MaTepuanoB. IIpouHocTs mpu oceBom
pacTsHKeHUH. MUHUMAIIbHOE KOJTMYECTBO BoJIokHA. KoadduimenT peannzannu npoyHOCTH BOJIOKHA.
ITonepeunoe pactpeckuBanue. JledpopmarioHHas COBMECTUMOCTb. [IpoYHOCTD U CHKATUH.

1.4. Ilpomutka cBs3yromMM HanojHuTenel. YpaBHenue Jlronpe. Meronbl omnpeaeneHus
ko3 duurenTa nponunaemMocty. Ypasuenue lapcu. YpaBaenuem Kozenun. MexaHusM NpoONUTKH.
CriocoObl MOBBILLIEHUS IPOU3BOAUTEILHOCTH TPOIUTKH.

Pa3znen 2. OgHocraguiinbie U AByXCTaauiiHbIe MeTOAbI MeToabl nepepaborku ITKM (single-
stage methods / two-stage methods)

2.1. Meronpl Npon3BOACTBA U3JIEINN U3 HENTPEPBIBHBIX BOJOKOH

[Myntpy3us. Hamotka. IloBbllieHne MPOU3BOAMTENFHOCTH  O0OpYIOBaHMS M KadecTBa
OCECUMMETPHUUYHBIX KOMIIO3ULMOHHBIX H3J€JIMM Ha OCHOBE MAaTEMaTU4YECKOIO0 MOICINPOBAHMUS
nporecca. BzaumMocBsa3u Mex 1y TeMIlepaTypoi, CTENIEHBIO OTBEPKIACHUS, JaBJICHUEM CBS3YIOILIErO,
HanpsHKeHHO-Ie(OPMHUPOBAHHBIM COCTOSIHUEM, ycuinneM (opMoBaHus. OCOOEHHOCTH MyATPY3UH U
HaMOTKH JIJIs1 KpyITHOrabapuTHBIX u3zaenuil. [loBblieHne npon3BOAUTENIbHOCTH IPOLIECCOB.

2.2. MeTronpl NpOU3BOACTBA U3/IEINM U3 TKAHBIX HAIIOJIHUTEIIEH

KonrtaktHoe ¢opmoBanue (pyunoe). IIponurtka mopn naenenuem (RTM). Bakyymuas undyszwus.
[TponuTKa MIEHOYHBIM CBA3YIOIIUM. OTIWYUTEIbHbIE OCOOEHHOCTH JAaHHBIX METOAOB, OCHOBHBIE
TEXHOJIOTUYECKHE IapaMeTpbl, CXEMbl IPOBEACHMUSI IPOILIECCOB, CXEMbl  (HOPMYIOLIETO
000pyZ0BaHUS, OCHOBHBIE MPEUMYILECTBAa U HEAOCTaTKH. [IpoJomKuTeNnbHOCTh Hpolecca U ero
TpyAoeMKocTh. CrIocoObl CHMKEHUS MTPOJODKUTENIEHOCTH MPONUTKU. OLieHKa MPOI0JIKUTEIbHOCTD
nporiecca nponutku. Cnoco6 SMRIM (Sequential Multiport Resin Injection Molding).

2.3. MeTtobl IPOU3BOACTBA U3AETHI U3 pyOJIeHBIX (KOPOTKHUX) BOJIOKOH

KonraktHoe ¢opmoBanue. Bubpamumonnoe ¢opmoBanue. Hambuienne. KoMmo3unnoHHBIN
matepuana GMT - Glass Mat Thermoplastic. MaTel Ha OCHOBE HEYNOPSJOYCHHO OPUEHTHPOBAHHBIX
HENpPEpBIBHBIX BOJIOKOH. MaTbl, OpPMEHTUPOBAHHbBIE MO OJHON OocH. MaTbl Ha OCHOBE JJIMHHBIX
pyOsieHbIX cTekinoBosoKoH. [Tomydadpukar GMT-komno3uTa B BUJie TKAHOTO MpeTpera.

Pa3znen 3. Ocobennoctu Meroabl popmoBanus [IKM ¢ ucnonb3oBaHueM pa3iuvHbIX THIOB
CBA3YIOIIMX

3.1. IIpoMbIluIEHHOE NPOU3BOACTBO H3ACIMA W3 KOMIIO3WLIHOHHBIX MAaTepHajJOB Ha OCHOBE
TEPMOIIJIACTOB. DKCTPY3Hsl, JIUTHE MOJI IaBJICHNUEM, KaOenbHbIH MeToI. TeXHOIOTUS TPOU3BOACTBA
KOHIIEHTPATOB, JHUCIIEPCHOHAIIOJIHEHHBIX TEPMOIUIACTOB, BBEJICHUE APMHUPYIOIIUX HAIIOTHUTEIIEH.
HucnepcHo-ynpoyennbsie [IKM. Mexanndeckas 00paboTKa SKCTPY3HOHHBIX 3arOTOBOK. 3D-medarts.
@opMBI BBIITYCKAa apMUPOBaHHBIX TepMoruiacTHuHbIX [IKM: onHOHampaBieHHBIE JIEHTHI, TKAHbIE
npernpery, JaMuHaTbl. OCHOBHBIE METO/bI MEepepabOTKU: aBTOMATU3UPOBAaHHAS BBIKJIAJKA JICHTHI,
BaKyyMHOE€ (OpMOBaHHE, TOpsdYee IMPEecCOBaHWE, MHOTOCTaJUiHBICE MeTonbl (GopmoBanwms, 3D-
reyarsb.
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OntumManbHOE 3HAYEHUE CTENECHU HamnoJHeHUsl. CpaBHEHHE Pa3IMUHBIX METOA0B nosrydeHus [TKM
10 IPOYHOCTH U COZIEP’KAaHUIO BOJIOKOH. [IprMepbl BBIOOpa TeXHOIOTHN (HOPMOBAHUS B 3aBUCUMOCTH
OT reoMeTpuHu U TpeboBaHus K netanu. [Ipumepsl BbIOOpa TeXHOIOTHH (POPMOBAaHHUS B 3aBUCUMOCTH
OT T€OMETPUHU U TpeOOBaHUSA K JCTaIN

3.2. IIpoMbllIIEeHHOE MPOU3BOJACTBO H3JEIMM W3 KOMIIO3UIMOHHBIX MAaTepuajoB Ha OCHOBE
PEaKTOIIacTOB

KonrtakTHOE (hopmoBaHue (pyuyHas BBIKJIAJKa M HAIBUICHUE), HWHXKEKIIMOHHOE (opMOBaHHE (resin
transfer molding (RTM)) u ero pa3HOBUIHOCTH, BaKyyMHas MH(]Y3us, IpecCOBaHUE; IMyNTPY3US U
€€ Pa3HOBUHOCTH; HAMOTKa (CyXasi U MOKpasi); aBTOKJIaBHOE ()OPMOBAHUE; TEPMOKOMIIPECCUOHHOE
dbopMoBaHmeE.

ABTOMaTH3UMpOBaHHAsl BBIKJIAAKa mpenperos (mMeroa nHdpy3uu, RTM) kak anprepHaTtHBa pydHOH
BBIKJIAJIKEe. ABTOMaTU3UpOBaHHas JamuHanwms crpuHrepa (ASL: automated stringer lamination).
ABToMaTH3upoBaHHas BeIKIaaka BojokHa (AFP: automated fiber placement). AsromaTusupoBanHas
BhIKIajKa JeHThl (ATL: automated tape layering) ABTOMaTH3UpOBaHHAs HalpaBJICHHAs BBIKJIAIKA
cyxoro BosiokHa (DFP: Dry/directed fiber placement). Henoctatku texnonoruit ASL/AFP/ATL
[IpeumymiectBa u HemoctaTku RTM Texnonoruu. Bapuannun RTM (RTM Variations): RTM Light,
HP-RTM, VA-RTM.

[omyuenne nznenuii MeTo1oM HAMOTKH. OCOOEHHOCTH «CYXOi» U «MOKPOi1» HAMOTKU. MeXaHU3MBI
Hamotku. Kraccudukamuss cnocoboB HaMOTKH: MO CIMOCOOYy COBMELICHHS CBSI3YIOLIETO U
HATIOJHUTEJISA; TI0 PUCYHKY YKJIAJKH apMaTyphl; MO YCTPOMCTBY HAMOTOYHOTO OOOPYHAOBaHUS
[TpuHuMnManbHass cXeMa M3rOTOBJIEHUS JeTalell METOAOM CyXoM M MOKpoil HamoTku. Cxema
nornepeyHoi HamMoTku. CxeMa oceBoil HaMOTKH. CXeMa IpoJ0JbHO-TIONepeyHoN HaMoTku. CxeMa
MIPOCTOM crupayibHON HaMOTKU. CxemMa MpoAoiabHO-TIonepeyHoi HaMoTku. [IpomonbHO-KoNbIeBas
cXeMa HaMOTKH KOHHYECKOTo n3enus. OnpaBKu UIsi HAMOTKH.

dopMupoBaHUE IIETEHOTO (CETYATOro) TMOAKPEIJICHUS JUIsi 3aMKHYTBIX, 000JOYEeUHBIX
KOHCTpYKUUi. [IpenmyiiecTBa 1 HEAOCTATKH METOIA HAMOTKH

KonTaktHoe (hopmoBanue. Bubpamuonnoe ¢popmoBanue. Metoa xKecTKOro MmyaHCOHa U YKECTKOU
MaTpulbl (METOJ COBMEILIEHHBIX (hopm). PopMOBaHME B aBTOKIIABE, T'MAPABINYECKOE (DOPMOBAHUE,
(dbopMoBaHuE B pecc-kamepe, KOMOMHUPOBAHHBIN METO/I.

Jlutee nox paBienuem peakroriactoB: REACTION INJECTION MOLDING (RIM). Bapuaruu
ycraHoBoK RIM. TepmokomnpeccronHoe (opmoBaHue. IIpuMeHMMOCTh MeT0a0B (hOpMOBaHUS
peakromnacTuyHblx [IKM k pa3nuuHON reoMeTpuu BOJIOKHA. [IpMMEHMMOCTH TEpMOPEAKTUBHBIX
CBSI3YIOILMX ISl PAa3IUYHBIX TEXHOJOTHH GopmoBanus TexHoJIornueckue mapamerpsl (aBjieHuUE,
BS3KOCTb CBSI3YIOILIET0) PA3IMYHBIX METOAO0B (POPMOBaHUS.

CBoiicTBa CIIOMCTHIX TIACTUKOB, MOJTYYEHHBIX METOJIOM PYYHOrO (DOPMOBAHUS U HAIIBICHHS.
Oco0eHHOCTH COBMEILIEHHBIX METOIOB HETIPEPHIBHOTO U3rOTOBIEHUS n3aenuil 3 KM.

3.3. IonydabpukaTs! 17151 MOJIy4EHHs] KOMIO3UIIMOHHBIX MaTepHUajIoB

OcHoBuble Buzbl nonydadpukaroB: [Ipenper/roymper, mpemukcel (thermoset dough molding
compound, tepmopeaktuBHas (GopmoBodHas cmech), SMC (thermoset sheet molding compound,
TepMopeakTHBHas  ¢opmoBouHas Macca), GMT (glass mat thermoplastic, mucrosoi
tepmoriacTuynbelii - Mar), LFT(Light fiber thermoplastic - mnonydabpukaret Ha oOCHOBe
TEPMOIUTACTUYHBIX CBS3YIOIIMX M IITANelIbHBIX BOJIOKOH). Kiaccudukamuss TEXHOIOTHYECKUX
METO/0B U3TOTOBJICHHS IPETIPETOB, B 3aBUCUMOCTH OT TUIIA UCHOJIB3YEMOT0 CBSA3YIOLIero. MeTo bl
nponuTkd. [IpomuTOYHBIE YCTAaHOBKH JUTS TTIOTyYeHUs mpernpera. [lomydeHust mpernperoB Ha OCHOBE
JMCIIEpCHOr0  mopouika noiaumepa. KoHTponab  kayecTBa — mpenperoB.  DopmupoBaHue
BBICOKOAPMHUPOBAHHOTO TEPMOIIIIACTA U3 OECITOPUCTHIX MOHOCIIOEB.

3.4. UzrotoBnenue npepopm. COTOIIACTHI.

[Tpou3BoCcTBO TUIETEHBIX TpedopM. Buasl mpedopM U TEXHOIOTHN UX CO3/IaHUs: 00BEMHO-TKaHbIC
npedopMbl, TKaHO-NPOIIMBHBIE, IUIeTEHbIe. OOOpyaOBaHHE Ui KOHTYPHOTO IUICTEHUS.
Wzrorosnenune mnpedopmel cerdyaroil koHcTpykiuu merogoM TFP (Tailored fiber placement).
Marmunsl paguansHoro iereHus. [Ipou3BoacTBo coromiacToB. CBsA3YIOMIME U HAOJHUTENN IS
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cororuiactoB. ['mbpuaHbie cotoruiacTbl. TeXHOJOTMU TMOMYyYEeHHUS COTOIUIACTOB, MX CBOMCTBA M
obnactu npuMeHeHus. OCHOBHBIE TOCTOWHCTBA U HEJIOCTATKY MMAHEJIeH ¢ COTO3AMOTHUTEIIEM.
Pasznea 4. [IpoekTbl, CBA3aHHBIX € HCNOJb30BaHMeM U yrTuiusanueil [IKM

4.1. XKuznennsit nukia [ITIKM

CHmKxeHue Beca B MPOEKTaX, CBA3aHHBIX ¢ ucroyib3oBanueM [IKM. Y nenbHble 3aTpaThl Ha U3€mHs,
M3TOTOBJISIEMbIE HA 3aKa3. OKOHOMHUsS Beca U3JeNUs 3a CYeT NPUMEHEHUsT KOMIIO3UTOB.
OTHOcHUTeNbHBIE LIEHBI B 3aBUCUMOCTU OT MeToa (opMoBaHuUs. PacueT cToMMOCTH MaTepHalioB.
@DakTOpHhI, BIUSIONINE HA BHIOOP CBSA3YIOIIEro, HAMOJMHHUTENS M Meroaa (opmoBanus. OCHOBHbBIE
PHUCKH MPOEKTOB, CBA3aHHBIX ¢ BHeApeHueM [TKM

4.2. Bropuunas nepepadoTtka (penukimar) n3nenuii u3 [TIKM

duznyeckue METoIaMu MepepadoTKH — MEXaHMYeCKHe U paJualuoHHble. MeXaHnuecKue METO/bI:
U3MeNb4YeHHEe, ApodiieHue, neperupanue. Penuknar (mpoaykr yruwnmsanuu IIKM) pasnuunoin
CTENEeHHU W3MeNbyYeHHs. TexHonornueckoe oGopmieHue MEXaHWYECKHX IMPOLEecCOB. XUMUYECKUE
MeToAbl TepMokarasnus, COIbBOIN3 U OKUCIIEHHUE B IceBaooxkmkeHHoM cioe (fluidized bed process —
FBP).

4.00beM yueOHO# JTUCUUIJIMHBI:

O0BbeM THCHUILINHBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4. 4.

O061asi TPYA0€MKOCTh TUCIHILIHHBI 2 12 54
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (113) 0,44 16 12
JlabopaTopHsie paboTsl (JIP) - - -
Bua MTOroBOro KOHTPOJIA: 3a4€T C OLIEHKOM

AHHOTaUHs padoyeil MPOrpaMMbl TUCIATLIHHBI
«CBsi3yo1me H HAMOJTHHUTEH MOJTUMEPHBIX KOMIO3HIHOHHBIX MAaTEPHAJIOBY
(51.B.J1B.07.09)
1. Heab AMCHUIUIMHBI — O3HAKOMIICHHE O0YYarOIIUXCS C COBPEMEHHBIMH HAYYHBIMH 3HAHUSIMH O
METO/ax MOJYYEeHHUsI, COCTaBe, CTPYKTYPE U CBOMCTBAX IMOJIMMEPHBIX KOMITO3UITHOHHBIX MaTEPHAJIOB,
TEXHOJIOTUYECKUX MPOIECCaX U MPpUeMax, UCIOJIb3YeMbIX TIPU UX TOJTYYCHUH.
2. B pe3ysibTaTe H3y4yeHHUs1 TUCHHUILIHHBI 00YYAIOIIUIACS T0JIKEH:
OO0nanath CISAYIOIUMU KOMIIETCHIIUSMHU ¥ WHAUKATOPAMH UX JIOCTUKCHUS:
IK-1.1, TIK-1.2, TIK-1.3, TIK-2.1, TIK-2.2, TTIK-2.3.
Suamo:
- BHIBl TOJMMEPHBIX CBS3YIOIIMX W HAMOJHUTENCH, HCHOJIb3yEMBbIX B COCTaBE MOJUMEPHBIX
KOMITO3UITUOHHBIX MaTEPUAJIOB;
- COBPEMEHHBIE METO/IbI TIOTYUEHUS TTOJTMMEPHBIX KOMITO3UTOB.
- OCHOBHBIE CTaJIMH TEXHOJIOTHYECKOTO MPOIECcca MPOU3BOJICTRBA MOJIMMEPHBIX KOMITO3UTOB.
Ymems:
- MICII0JIb30BaTh COBPEMEHHBIC JIOCTHKCHHS B 00J1aCTH MPOU3BOCTBA U TIPUMEHEHUS MTOJIMMEPHBIX
KOMITO3HUITHOHHBIX MaTEPUAJIOB TIPH BBITOJHEHUN MPO(ECCHOHATBHBIX (YHKIIHH;
- HCIOJBb30BaTh 3HAHUS O THUIOBBIX XMMHKO-TEXHOJOTMUYECKHX IMpolieccaXx U 000pyIOBaHMUHU,
MIPUMEHSIEMBIX B IPOM3BOJICTBE MOJUMEPHBIX KOMIIO3UTOB, ITPH PEMICHUN MPAKTHYECKUX 3a/1a4.
Braoems:
- MPaKTHYECKUMHM HABBIKAMHU W 3HAHMSIMH TPU BBIOOPE TEXHOJOTHH TOJYYEHHUS MOJTMMEPHOTO
KOMIIO3UIIMOHHOTO MaTepHalia B COOTBETCTBUHU C TPEOOBAHUSIMHU K KOHCUHOMY H3ICITHIO;
- IPaKTUYECKMMH HABBIKAMH W 3HAHUSIMHU O COCTaBe, CTPOCHHUH, CBOWCTBAX M METOJAX IMOJYUEHHUS
MOJIUMEPHBIX KOMIIO3UIIMOHHBIX MaTEPUATIOB.
3. KpaTkoe conep:kaHue TUCHUTIIAHBI
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Pazgen 1. MaTpuubl moJMMEPHbIX KOMIIO3UTOB. B3aumopgeiicTBHe Mexay MOJUMEPOM H
HanoJHuTeJeM npu ¢popmuposannu ITKM.

1.1. OcobennocTu Mek(pa3HOro CJI09.

MukpoMexaHu4yecKkue acrekTsl B3auMozeicTBus kKommnoHeHToB KM. CmauuBanue, aaresus,
i Qy3us MOIMMEPOB B BOJIOKHA. AAT€3MOHHAS IPOYHOCTh M OCTAaTOYHbIC HAIpsDKEHUs. BriusHue
MPUPOABI HAMOJHUTENS U OO0pabOTKM MOBEPXHOCTH. DUIUKO-XHUMHUYECKUE TMPOIECCHl Ha
noBepxHOCTH paszzaena. CrmocoObl COBMENICHHS KOMIIOHEHTOB B TBEpJAOH W IKUAKOH (ase.
[Ipumenenue B mporeccax Mpor3BOJICTBA KOMIO3UIIMOHHBIX MaTepHAIIOB.

1.2. TepmopeakTHBHbIE M TEPMOILIACTHYHBIE NOJMMEPHbIe MATPUIIbI.

BnusHue mnpupoabl, cocraBa MaTpullbl U MOAU(DUIMPOBAHUS MATPUYHBIX TOJMMEPOB Ha
aJre3MOHHYI0 TMPOYHOCTh. MeXaHHUecKue, TeIUIOPU3NUECKUe M TUIICKTUPUYECKHE CBOWCTBA.
BrnussaHue MoNeKyIsSpHOM CTPYKTypbl, YCIOBUH TIOJydeHHMS U BHemHed cpenbl. Oo6nactu
npUMeHeHHs. MeToapl mepepaboTKu B H3AeHs. Bs3kue CBONCTBA MOJIMMEPHBIX CBS3YIOLIHX.
3akoHbl TeueHHs. BnusHue mnapamerpoB. Meroabl OIpeAesieHHs] NOKaszaTeled BSI3KUX CBOMCTB
IIOJINMEPHBIX MATPUYHBIX MaTepuanoB. KUMHeETHKa OTBEp)KIEHUS TEPMOPEAKTUBHBIX CBS3YIOIIUX.
MeTob1 onvcanus U ornpeneiaeHus napamerpon. Termnosbie 3¢ (eKTsl Ipu OTBepkKACHUU. TUITHYHBIE
MPEJCTaBUTENIM  TEPMOIUIACTHYHBIX ~ MOJMMEPHBIX  Marpum. llonmmoneduHbl, MOTUAMHIEL,
NoJHANKWICHTepe(TaIaThl, MOJUCTUPOJIBHBIE  IUIACTUKH,  (TOpomiacTel, MOJU(EHUICHBI.
OcoOeHHocTH (PU3MKO-MEXAaHUYECKHX, TEIIOPU3NYECKUX, IUANEKTPUUYECKUX CBOUCTB. Obnactu
npuMeHeHus. CMecu TepMOIIaCTUYHBIX MOJIMMEPOB. BropruHble noauMepHble MaTepUabl 1 CMECU
BTOPUYHBIX MOIUMEpOB. MoauduuupoBanue mnoiaumepoB. CBONHCTBA, METOJAbI MOJIYYCHHS U
nepepaboTku, mnpuMeHeHWe. CBs3ylomee Ha  OCHOBE  JIOKCUAHBIX,  MOJUI(PUPHBIX,
beHonopopManbIeruIHbIX, MOYEBUHOPOPMANBICTUIHBIX, KapOaMUIHBIX M Jp. OJHUTOMEPOB.
OcobeHHocTH  (U3UKO-MEXaHWYECKUX H JUAJICKTPUYECKUX CBOMCTB. Penenrtypsl. Mertosl
nepepabotku. O61acTH MPUMEHEHHUS.

Pa3nes 2. Biusinne ¢a3oBoii CTPYKTYpbI IOJMMEPHOI0 KOMIO3MIMOHHOI0 MaTepHAJIa HA ero
CBOliCcTBA.

2.1. OcHOBHBIE BH/AbI HANOJIHUTEJIEl U THIIBI CTPYKTYP HAIOJHEHHBIX I10JIMMEPOB.

Ctpykrypa KM (HamoiHEHHBIX U apMUPOBAHHBIX) B 3aBUCHUMOCTH OT COCTaBa, pa3MepoB U (HOPMBI
YacTUIl HAIOJHUTENS. XapaKTEepUCTUKU CTPYKTYpbl (0ObE€MHasi U MaccoBasi JI0JIM KOMIIOHEHTOB,
pacnpezelieHue pa3MepoB U IapaMeTPOB MTPOCTPAHCTBEHHON OPUEHTALMU 3JIEMEHTOB CTPYKTYPBI),
CHOCOObI OMMCaHMsI, METOABI onpeeneHus. @opmMoBaHue 3arOTOBOK M3 ApMUPOBAHHBIX JIACTHKOB
C TEPMOPEAKTUBHBIM CBS3YIOIIMM. THIIBI IPENPErOB C MOJIMMEPHBIM CBS3YIOUIMM M XaOTUYECKU
pacnojaokeHHbIMU BoJIOKHAMH. BosokHUTEL. CTekn0BONOKHUTHI. [IpeMukcsl. CiocoObl mosyueHus
npenperoB 1 u3nenuid.  OcobeHHoctu  cBoiicTB.  OOmactu  mpumeHenus. Ilpempernm c
OpUEHTHUPOBAHHBIM BOJOKHHCTHIM HAamoOJHUTENEM (OJHOHAIPABIECHHBIM, TKaHbIM) Ha OCHOBE
TEPMOIIACTUYHBIX M TEPMOPEAKTUBHBIX MOJIMMEPOB B KauecTBe Marpuil. CrocoObl MOTydeHHs.
Ocobennoctu  cBoicTB. Meroasl  (GopmooOpazoBanus wuzaenuid. OOmacTd  MpPUMEHEHUSI.
OnHoHarpaBieHHbIE MaTepuaibl. MeToabl nmonyueHus nonydadpukaros u uzgenuit. CTpykrypa u
CBOMCTBA O/JHOHANPABIEHHBIX MAaTEpUANOB U M3JEIUNA. THUMBI CIOMCTBIX MaTepHaoB (FE€THHAKC,
TEKCTOJIUT, CTEKJIOTEKCTOIUT M Jp.). Meronsl mnomydenus. CpoiictBa. OO61acTH NpUMEHEHHS.
JluctoBble TepMorulacTUyHble MaTepuaibl. CHocoObl MONy4eHHs M TepepaboTKU B HU3JENHA.
CBoiicTBa 1 06J1aCTH IPUMEHEHUS

2.2. CBoiicTBa HATIOJTHEHHBIX MOJMMEPOB.

YHpyronpo4HoCTHbIE CBOMCTBAa KOMIO3UTOB. KM ¢ BBICOKUM cojiepKaHHEeM BOJOKOH. [ uOpuaHbie
U TPaJMEHTHbIE AapPMHUPOBAHHBIE IUIACTUKH C PETyJIHPYEMbIMH MEXaHHYECKHUMH CBOWCTBAaMHU.
«VHTEmIeKTyabHbIE» KOMMO3UTHI. OIpeneneHue cocTaBa KOHCTPYKIMOHHBIX apMHPOBaHHBIX
wacTukoB (AI'T) u panoHanbHON CTPYKTYphl apmupoBanus. All pyHKIIMOHANBHOTO HA3HAYEHHUS.
ITonroroBka UCXOAHBIX KOMIIOHEHTOB HANOJHUTENEN U cBsa3yromux. Cmemenue. ['panynupoBanue
IJIacTMacC M KOMITO3UTOB. ['paHynupoBaHHbIE HAIMlOJIHEHHBIE TEPMOIUIACTBI. MeETObI MOTy4YeHUs
nonypabpukatoB u uznenuil. CTpykTypa U cBoiicTBa monydabpukatoB u uzgenuit. Obmactu
MpUMEHEHUs. MeTo/1bl U3TOTOBJIEHUS U3/IEIHIl: TPECCOBAHUE U JINTHEBOE MIPECCOBAHUE, JTUTHE MO
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JaBJIeHUEM, SKCTpY3us. DopMOBaHHUE 3aTOTOBOK U3 aPMHUPOBAHHBIX IIACTUKOB C TEPMOPEAKTHBHBIM
CBS3YIOIIUM. THMBI MPENpPEeroB C MOJUMEPHBIM CBS3YIOIIMM M XAOTHYECKH DPACIIOJIOKCHHBIMU
BojlokHaMU. BosokHuThl. CTeknoBOJOKHUTHL. [Ipemukchl. CriocoObl TMOMYYEHHUS] TMPENPEroB H
nznenuii. Oco6eHHOCTH cBOMCTB. OOIACTH TPUMEHEHHUS.

4, O0beM yueOHOH TUCIHILINHBI

O0beM TMCUMILTHHBI
Bun yueoHoi padboThI Axax, | Actp.
3E
4. 4.

O01masi TPyA10eMKOCTh TUCIHILTHHBI 2 72 54
KonrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHUS: 0,89 32 24
Jlexkuun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,44 16 12
Jlaboparopusbie pabotsl (JIP) - - -
Bujg HTOroBOro KOHTpPOJIsi: 3a4€T ¢ OLICHKOM

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUIIMHBI

«lu¢posoii Tu3aiin B MHIyCTpUH MoauMepoB u kommno3utos» (b1.B.JIB.07.10)
1. Heap AUCHUNJIHMHBI — cHOPMHUPOBATH KOMIIETEHIIMM OOydJaromierocs B o0nactu HUGPOBOTO
I3aifHa TOJMMEPHBIX U KOMITO3UTHBIX M3AeNui ¢ ucrons3oBanuem CAD cucrem.
2. B pe3ysbTare H3y4eHHs JUCHMILIMHBI 00yYalOIUICS 10JIKeH:
Obaaoamye clenyomUMyA KOMIETEHIMSIMU U HHIAUKATOPaMH UX JOCTH)KECHUS:
I1K-2.1, T1K-2.2, TIK-2.3.
3name:
— OCHOBBI BbIOOpaA MOJIMMEPHOr0 MaTepuaa Jiisl 3alaHHOTO U3/1eI1s;
— 00mIMe NpUHIUITBI KOHCTPYUPOBAHUS H3/ACTIHIA U3 TIOJIMMEPOB U KOMITO3HUTOB;
— MOHATUS TEXHOJOTMYHOCTHU M3AEIUM M HUX cHenu(uKy JUis pa3M4HbIX METOJOB (hOpMOBaHHUS
W31CIINI;
— MOJXOAbl K KOHCTPYMPOBAHUIO U3/IENUl B 3aBUCUMOCTH OT METOJ1a IPOU3BOICTBA;
— TapaMeTpsl MaTepHuala u mporecca (opMOBaHuUs, TPEOYIONINE yIeTa MPH KOHCTPYUPOBAHUH.
Ymemy:
— OCYILECTBJIATH NOJA00p MaTepHaia Ui MPOU3BOICTBA 3a/laHHOTO U3EIHS;
— KOHCTPYHPOBATh TEXHOJOTHYHBIE U3/IENUS U3 TIOJIMMEPOB ¥ KOMITO3UTOB C Hcronb3oBanneM CAD
IporpamMM il pPa3IUYHbIX METOI0B (JOPMOBAHMS;
— paboTaTh CO CTaHAapTaMU Ha MaTEPHAIIBI U H3/ICIIHSL.
Braoemy:
— HaBbIkamu paboTsl B SolidWorks;
— MpHUHUUIAMU KOHCTPYHUPOBAHMS U3JIENIUH JUIs pa3InYHbIX METOA0B ()OPMOBAHUS;
— HaBBIKAMHU Pa0OTHI CO CTAHAPTAMH Ha MaTEPHAIBl M U3JICIHUS;
HaBBIKaMU pabOThI C YePTE)KaMU U TEXHUUECKOI TOKYMEHTalueH.
3. Kpatkoe cogep:kanue AU CUUIIUHBI
Pa3nes 1. OcHOBBI BBIOOpPA MOJTHMEPHOT0 MAaTEPHAJIA ISl 3aJAHHOTO M3/1eJIUsl
1.3. Buypl mosmmMepHBIX MaTepruanoB. Beioop 6a30Boit Mapku.
[loHATHS WHXXEHEPHBIX W  KOHCTPYKLIMOHHBIX IIJJACTUKOB, OOJIACTM HMX PUMEHEHHUS.
Kommo3uiimonHeie MaTepHalbl: TUCTIEPCHO-HAMIOJIHEHHBIE W apMupoBaHHBIE. [loHsATHE OazoBOM
MapKH MOJMMEPHOr0 MaTepHaa.
1.4. YcnoBus dKCIUTyaTaIliy U3IENINH, TOKa3aTeTd KaueCTBa MPOSKTHPYEMOTO H3/ICITHS
VY ci1oBUS SKCIUTyaTallMK: KaKue MapaMeTpbl YIUTHIBAIOT, KaK BIUSAIOT HA KOHCTPYHPOBAHUE U3IENIHS.
Heo6xoauMocTs HHXEHEPHBIX pacueToB. [TokazaTeny kadecTBa MPOSKTUPYEMOTO U3/IEINHUS, UX CBSI3b
C YCIOBHSMM DJKCIUTyaTauuu. HopMaTHBHO-TIpaBOBBIE JIOKYMEHTHI, OTpPa)alollUe IapaMeTpbl
MatepuaioB U uznenuil. Pabora c 'OCTamu.
Pasznen 2. TexHoJJornaHOCTEL H3AEIUMA
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2.1. TeXHOTOTUYHOCTh U3JIEIUM, MOTYIa€MbIX METOIOM JIUThS MO TABJICHUEM M MIPECCOBAHUS
TexHOIOTUYHOCTh H3JeNus Kak OCHOBHOHM IOKa3aTelh KadecTBAa KOHCTPYKIIMOHHOW pPaOOTEHI.
MeTobl JOCTUKEHHSI TEXHOJIOTMYHOCTH JIJIs JIMTHEBBIX M IIPECCOBAHHBIX M3A€aMH. TomnHa CTeHOK
m3nenuss U gaHa. Topupl m3znenusa. TexHomormueckuid ykioH. Pebpa >xectkoctu. Paamycsbr
3akpyrienuil. Oteepcerus. [lonnyrpenns. OnTumMaibHble U HeXeNlaTeIbHble BADUAHTHI BHIIIOJIHEHUS
KOHCTPYKLHH.

2.2. TeXHOJOTUYHOCTh U3JICNINA, TOJTY4aeMbIX METOIOM SKCTPY3UHU

Knaccudukanus skctpy3nonnsix uznenuid. [lonstue npoduist. OTKPBITBIE, 3aKPBITHIE U TYEUCTHIC
npo¢uiIn, BapuaHThl UX UCIOJHEHUS. Bubl cennanbHbIX npoduiei. BiusHue TOMMHBI CTEHKH
npodwis Ha TEXHOJIOTMYHOCTh u3Aenus. Pebpa JKECTKOCTM B OSKCTPY3MOHHBIX HPOQHIISX.
Oco6eHHOCTH KOHCTPYKIMH Ipoduiieil ¢ 00JIbIINMH pauycaMy 3aKpyTriIeHui. Pa3HOTONIMHHOCTS.
2.3 TeXHOJIIOTUYHOCTD U3AEITHH, TOTyIaeMbIX TEPMO(OPMOBAHNUEM

Vsl v nepexoas! B uzgenuu. Ilo3utuBHoe 1 HeraTuBHOE (popMoBaHHE: 0COOEHHOCTH KOHCTPYKIIUU
u3aenus. Pa3HOTONIIMHHOCTD, €€ XapaKTep MPpHU Pa3InYHbIX TUHax TepModopmoBanust. Opedpenune
IIPU HETaTUBHOM U ITO3UTUBHOM (DOPMOBAHUU. SIUuencThie n3enus.

2.4. TeXHONOTHYHOCTD U3/EIHHA, TIOTYy4aeMbIX METOJIOM Pa3ayBHOTO ()OPMOBAHUS
PazHoTonummHHOCTE  Kak  Haubojee  crneuuduyHas  4yepra  pa3ayBHOTO  (opMoBaHUS.
Pa3HOTOMIMHHOCTS 110 BHICOTE U IIOTIEPEUHOMY ceueHuo. Pe3pba Ha mycroTenbix nzaenusx. Pacxon
nojauMmepa Ha enuHuny obbema. dopma umznenus U yaoOCTBO 3Kciuryarauuu. OcobeHHOCTH
KOHCTPYKIMH JIHA u3euid. JKecTKOCTh U3/eNusi: MPOI0IbHBIC U MOTIepeuHbIe pedpa.

2.5. TeXHOJOTMYHOCTh U3/AETIHH U3 apMUPOBAHHBIX [IACTHKOB

Crenuduka MeTomoB ¢opmoBaHus. llapamerpsl MONMMMEPHOW MATPUIBI W APMHUPYIOLIETO
HarOJHUTENA Kak OCHOBAa Ul KOHCTPYMPOBAHUS M3J€NHA. AHHU30TPOINUS IMPOYHOCTHBIX
XapaKTepUCTHK, €€ YYeT B KOHCTPYHUpOBaHHWH. llogHYyTpeHHs, IUIaBHOCTH (HOPMBI, pPaIHYChl
3aKpyTJICHUH.

Pa3nes 3. OcnoBbl nugposoro qusaiina

3.1. 3nakomctBO ¢ uHTepdeiicom nporpammbl SolidWorks, 6a30Bble HHCTPYMEHTBI

OcHOBHBIE TepMUHBI U TOHATHA. LluppoBoe MNPOEKTUPOBAHHE KaK COBPEMEHHBIH |
BBICOKOIIPOU3BOJUTEIbHBIN HMHCTpYMEHT paboTsl uHxeHepa. CAD cucremsl. Bo3moxHocTH,
o0acT¥ MPUMEHEHHUS.

3HaKOMCTBO C TIPUBETCTBEHHBIM OKHOM (fAeTanb, cOopka, ueprex). Hacrpoiika 1mabioHa.
3HAKOMCTBO C BEPXHHMM M OOKOBBIM MEHIO. 3HAKOMCTBO C paboueill oOmnacteio. [TonsTue sckuza.
IInockoctn  ackmza.  Ilpsimas,  OKpYKHOCTb, INpPAMOYIOJBHHUK, JJUIMIC. MHCTpyMeHT
" ABTOMaTH4ECKOE HaHECEHUE pazmepoB". B3aumocsszu
(rOopU30HTATBbHOCTB/BEPTUKAILHOCTh/PaBEHCTBO/KOHIIEHTPUYHOCTb u TJ.). HNHucTpymMEHT
"Ckpyrnenue/®@acka" un "Cwmemenue o0bexToB". Co3naHue MacCUBOB (KpPYroBOM M JIMHEHHBIN)
Co3naHue BcrioMorareiabHOM reoMeTpuu (ToYKa / OCh / IIIOCKOCTB).

OcHoBHbIE TIpaBHJIa CO3AAHUS 3CKU30B. [IOHATHE MOJHOCTHIO OMpPENEIEHHOIO ICKH3a, MOAXO0IbI K
€ro JOCTH)KEHHIO. OTamnbl co3laHusi. OyHKIMM MPUBSA30K B CO3JaHUU MOJIHOCTBIO ONPEIEICHHOIO
scku3a. Panmonanuzanus oOpazmepuBanus 3cku3a. PeraktupoBanue 3cKu3a.

3.2. Co3nanue 3D mozeneit nznenuit U3 MOJIMMEPOB U KOMIIO3UTOB

OCHOBBI TOBEPXHOCTHOTO MOAieNUpPOBaHus. OCHOBHBIE HHCTPYMEHTHI U IPUHIUIIBI

IlonsaTe moBepxXHOCTH. MeTOABI NOCTPOEHUS OCHOBHBIX M BCIOMOIATEIbHBIX IOBEPXHOCTEM.
WHcTpyMEeHTBI: TJI0CKash MOBEPXHOCTh, BBITSIHYTash MOBEPXHOCTb, MOBEPXHOCTb IO CEUYECHHUSM,
MIOBEPXHOCTH 110 TPAEKTOpUHU. OCHOBBI TBEPAOTEIBHOIO MOAEIUpoBaHus. [IoHsATHE TBEPIOTENBHON
Monenu. MHcTpymeHThl co3maHus: Oo0ObIlIKa, BBIpE3, CKpyrjeHue, (acka, MacCHBBHI.
PenaktupoBanue monenu. IIpucBoenne martepuana, pacdeT MacCOBBIX XapakTepUCTHK. IIpoBepka
pa3MepoB.

3.3. Cnenuduueckue HHCTPYMEHTHI IS Tn3aifHa U3/1eIUi U3 TOJIMMEPOB M KOMIIO3UTOB
ToHKOCTEHHBIE M37ENUs U3 MOJMMEPOB M KOMIO3UTOB KaK OJHU W3 TJABHBIX «IOTpeOuTenein»
IIOBEPXHOCTHOT'O MOJIETTUPOBAHUSI. VYrany6nenHoe IIOBEPXHOCTHOE MOJIETTUPOBAHUE.
MacmrabupoBanue neranu. O6o10UKa.
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Pa3nen 4. Ucnosib3oBanue 3D monesneii u3aeuii 1151 KOHCTPYMPOBAHUSA OCHACTKHU

4.1. bazoBble MPUHIUIBI KOHCTPYHPOBAHUSI OCHACTOK.

dopmoobpazyrome. YUeT ycaakd mMarepuana U BO3MOXKHBIX JehekToB. DopMbl ISl TUThS MO
nasieHueM. lIpeccoBeie  (OpMBI.  DKCTpy3HOHHBIE  TONOBKH. ®DopMooOpasyromue B
tepmoopmoBanuu. @opmbl A pasayBHoro gopmosanud. [lonoxenue uznenus B popme, TUHUS
pazbema Gopmbl. TexHoIOTHYECKass OCHACTKA JUIS U3/ICTTUI U3 apMUPOBAHHBIX TIJIACTUKOB.

4.2. Ocobennoctu moneneit it 3D neuaru.

Tomumua CTeHKH W ONOpHOM TMOBEpXHOCTU. CIOXKHOCTH TEOMETPUHU, IOJHYTPEHUS.
[lepecekaromuecs anemenTsl. HaBucaromue 31eMeHThl. Y3Kie MecTa. YUeT YCaaKu.

4.00beM yueOHO# AUCUUIJIMHBI:

O0BbeM TUCHUILINHEBI
Bup yueOHoii padoThl Axax, | Acip.
3E
4. 4.

Oo61asi TPY10eMKOCTh TUCIHILIHHBI 2 12 54
KonTakTHasi padoTa — ayINTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[IpakTnueckue 3austust (I113) 0,44 16 12
JlabopaTopHsie paboTsl (JIP) - - -
Bua MTOroBOro KOHTPOJIf: 3a4€T C OLICHKOM

5.4 IlpakTuKa
AHHOTanus padoyeil NPOrpaMmMbl Y4eOHOM NPAKTHKN: 03HAKOMHUTEJIbHON NMPAKTHKH
1. Heap MPaKTHUKH — IOJIyYCHHE OOYyYarOIIMMHUCA OOIIMX MPEACTaBICHUNH 00 OCHOBHBIX BUAAX

MIOJINMEPOB U TOJMMEPHBIX KOMIIO3ULMOHHBIX MAaTEpUajOB HAa HX OCHOBE, 3HAKOMCTBO C
XUMHAYECKOH TEXHOJOTMEH MX MOJYYEHHUs, a TAKXKE MOIy4YeHUE MEePBHYHBIX MPO(ECCHOHATBHBIX
YMEHUI ¥ HaBBIKOB IIyTEM CAMOCTOSITEIBHOI'O TBOPYECKOI'O BBINOJIHEHMS 3a/a4, IOCTAaBICHHBIX
IPOrpaMMOil MPaKTHKH.

2. B pe3ysbTare NpoXo:KIeHUS MPAKTHKH 00yYaIOLIUICS T0JIAKEeH:

Obaaoamye cnenyomuMyI KOMOETEHIMSIMU U HHAUKATOPaMH UX JOCTH)KECHHUS:

VYK-6.1; YK-6.2; YK-6.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-4.1;
OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2; OIIK-6.3

3nams:

- OCHOBHBIE BU/IbI IOJTUMEPOB;

- OCHOBHBIE CNOCOOBI M TEXHOJOTMUYECKHE IapaMeTpbl MPOU3BOJACTBA W/MIU THepepadoTKu
MOJINMEPOB.

Ymems:

- OTIpeNIeNATh BUJ U Ha3HAUEHHE MOJIMMEPOB W/WIIM U3JEeNUI Ha NX OCHOBE.

Braoemy:

- KOMIUIEKCOM I€pBOHAUYAIbHBIX 3HAaHUW M MpeJCTaBlIeHUH 00 OpraHu3aluM IMPOU3BOJCTBA
Pa3IMYHbIX TOJMMEPOB U/UJIH UX epepadoTKH;

- HaBBIKAMH M3JI0KEHUS TOTyYEHHBIX 3HAHUN B BUJIE€ OTYETA O MPOXOXKIACHUH MPAKTUKH, OMUCAHUS
HCXOJHBIX MaTepuaioB, TEXHOJOTHYECKOW CXEMbl NMPOU3BOJICTBA, KOHTPOJS KauecTBa TI'OTOBOM
MPOJIYKIIUH.

3 Kparkoe cogep:xanue NpaKTUKHU

Pa3nen 1. O3HaKkOMJIEHHE C UCTOpPHEN MPOM3BOACTBA U/UIIK NEepepabOTKH MOJIUMEPOB, UCXOIHBIMU
MPOAYKTaMU JUIsl UX nosrydeHus. [lonmumepHbie MaTepuanbl 1 UX MECTO B HCTOPUM YEJIOBEYECTBA.

[lepcnekTHBBI pa3BUTHs (YHKIMOHAJIBHBIX MOJIMMEPHBIX MaTepuasioB. [locenienne TeMaTHYecKux
JKCIO3UIUI My3€€B U BBICTaBOK. [locemenne NelCTBYOMNX NPEANPUATAN 110 MPOU3BOJICTBY WIH
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nepepaboTke noaumMepoB. O3HaKOMJIEHHE C OCHOBHBIMU TEXHOJIOTUYECKUMHU CTaAUSIMHU U crioco0aMu
MIPOU3BO/ICTBA TIOJTUMEPOB, CBOMCTBAMH U3JIEIHUNA U 00IACTSIMU UX TIPUMEHECHHSI.

Pa3znen 2. O3HakoMIieHUE C MEPCIEKTHUBHBIMUA HAYYHBIMU pa3paboTKamMu B 00JacTH CO3JaHUS U
MPUMECHECHHUS TOJMMEPHBIX MAaTEpPHAlOB PA3IMYHOTO Ha3HaueHus. llocermeHne HaydHBIX
naboparopuii kadeap U 3HAKOMCTBO C OpraHu3anueil paboThl B UCCIIEI0BATENIbCKON J1aO0OpaTOPHH.
[TonroToBka oT4YeTa O NPOXOXKACHUM Y4eOHOU mpakTUku. TpeOoBaHUs, NPEABIBIICMBIC K
HAIMUCAHUIO U MPEACTABICHUIO OTYETA.

KonkperHoe coaepxaHue ydueOHOW TMPAKTUKH ONPEACISASTCS WHIUBUAYATbHBIM 3aJlaHueM
oOyuaromerocsi ¢ y4éToM HHTEPECOB M BO3MOXKHOCTEH Kadeapbl WM OpraHu3aluH, Il OHa
npoBoauTcs. UHIUBUAyanbHOE 3aJlaHuE pa3padaThiBaeTCs MO MPOQIIII0 M3y4aeMOW MPOrpaMMBbI
OakanaBpuara.

4. O0beM NPAKTUKHU

. O0BbeM TUCHUIIINHBI
Bun yueOHo# padoThI et

3E AKkan. 4. AcTp.4.

O0masi TPyA0€eMKOCTDb M CIMILIMHbBI 3 108 81
KoHTakTHasi pa0doTa — ayAUTOPHbIE 3aHATHSI: - - -
Jlexnun - - -

[TpakTnueckue 3anstus (I113) - - -
JlaboparopHbie paboTsl (JIP) - - -
CamocrosiTesibHasi padoTa 3 108 81
Buj1 HMTOrOBOT0 KOHTPOJISI: 3auer c oueHKoi

AHHOTanus padoyeil nporpammbl [Ipou3BoACTBEHHON NPAKTUKHU: TEXHOJIOTHYECKOI
(MPOEKTHO-TEXHOJIOTHYeCKOI) MPAKTHKH
1. Ileab mMpakTHKM — TOJyYeHHE NPO(PECCHOHATBHBIX YMEHHH W OMbITa NPodhecCHOHAITBHOM

NESTEIBHOCTH TYTEM CaMOCTOSITEIBHOTO TBOPUYECKOTO BBIMOJHEHUS 3a7ad, IOCTaBIECHHBIX
MPOrpaMMOil MPAKTUKH.

2. B pe3ysbTare NpoXo:KIeHUS MPAKTHKH 00yYaIOLIUICS J0JIAKEeH:

Obaaoamye cnenyomuMyI KOMOETEHIMSIMU U HHAUKATOPaMH UX JOCTH)KECHHUS:

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

3uamo:

- OCHOBHBIE 3aJ1a4¥, HANPABJICHMSI, TEHACHIIMA U TEPCHEKTUBBI Pa3BUTHUA XUMHHM U XMMHUYECKON
TEXHOJIOTUH U NepepadOTKU MOJIUMEPOB U MaTEPUATIOB HA X OCHOBE,

- KJIaCCU(IMKALIMIO, XapaKTEPUCTUKU M MIPUHLUI pabOThl OCHOBHOTO 000pYy10BaHUs, IPUMEHSIEMOTO
B IIPOM3BO/JICTBE U MEepepadOTKe MOJTMMEPHBIX MaTepUaIOB;

- OCHOBHBIE NPOOJIEMBI B CBOEH MpeAMETHON 00JIaCTH, METOABI M CPEJCTBA UX PEILICHMUS;

- TIpUEMbl OpraHU3allMd HCCIIEIOBATENIbCKUX; OCHOBHBIE METOJbl, CPEACTBA U TEXHOJOTUHU
MOJIyYEeHHUs U CUCTEMATU3allui HayYHO-TEXHUYECKOM HH(popMalnu;

- (U3UKO-XMMUYECKYIO CYIIHOCTh OCHOBHBIX COBPEMEHHBIX METOJOB HCCJIEIOBAaHUS B paMKax
palboThl, AMArHOCTUYECKHE BO3MOXHOCTH METOJOB M MX OIpaHMUYCHMs, a TakkKe o00JacTu
MIPUMEHEHHUS.

Ymemo:

- CaMOCTOSITEIbHO MPHOOpPETaTh M UCIOIb30BaTh B MPAKTUYECKOMN N1€ATEIbHOCTH HOBBIE 3HAHUS U
YMEHUS],

- pabotath ¢ MH(POPMAIIMOHHO-TIOMCKOBBIMH CHCTEMaMH; aHAJIW3UPOBATh HHPOPMAIIIO
COBPEMEHHOM NEPUOJNYECKOM JINTEPATYpPhI IO TEME UCCIIEN0BAHNUS, €€ CHCTEMaTU3UPOBATh;

- BBIOMpATh 000pYyI0BaHUE U 0OOCHOBBIBATH BHIOOD ISl KOHKPETHBIX TEXHOJIOTUYECKUX 3a]1ay;

- BBIOMpaTh COBPEMEHHBIE TPUOOPHI ISl PeLICHHs 3a/1a4 B PaMKax CBOEH pabOThl, OCHOBBIBASICH HA
UX TEXHUYECKUX BO3MOKHOCTSX.

Bnademy:
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- uHpopManMell O COBPEMEHHBIX TEHJEHIMAX M IEpPCIEeKTUBAX pa3BUTHUS IPOU3BOJACTBA U
nepepadoTKU MOJMMEPHBIX MaTepHAIIOB;

- OCHOBHBIMH HaBbIKaMH MOJIy4eHHsI, 00pabOTKH, CUCTEMAaTU3aLlM1 1 aHAJIN3a HAYYHO-TEXHUUECKON
uHpOpMaINH;

- HaBbIKaMHU pPabOThl ¢ UH(YOPMAITMOHHO-IIOUCKOBBIMU CUCTEMAMU;

- mpueMaMu 0OpabOTKH AKCIEPUMEHTAIbHBIX JaHHBIX; HABBIKAMH HHTEPIPETALUU PE3yIbTaTOB
UCCIIeIOBAaHUM, TIOJTY4YEHHBIX pa3IMYHBIMU METOJIaMH;

- nHpopManuei o popmax MpeaACTaBICHUS Pe3yIbTaTOB HCCIECIOBAHUM.

3. Kpatkoe coaep:kanue PaKTUKH

[IporpamMma TpPaKTUKH BKIOYA€T OCBOCHHWE METOJIOB, IPHEMOB, TEXHOJIOTUH aHanM3a U
crUCcTeMaTHU3allui HayYHO-TEXHUYECKOH nH(popManuy, pa3paboTKH IUIAHOB U IIPOrpaMM IIPOBEACHHUS
Hay4YHbIX MCCJIEJOBAHUN U MPHOOpPETEHHE MPAKTUYECKMX HABBIKOB OpraHW3allMd Hay4yHO-
UCCIIEIOBATENIbCKOW JIEATEIbHOCTH C Y4ETOM MHTEPECOB M BO3MOXKHOCTEH Kadeapbl WiIn
OpraHu3alyy, rie oHa mpoBoauTcs. I[IporpaMma NpPaKTUKM BKJIHOYAET TAKXKE BBIIOJIHEHUE
WHAWBUYAIIBHOTO  33JaHus, KOTOpOe pa3pabaThiBaeTCsl PYKOBOIHMTEIEM MPAKTHKU WK
PYKOBOJIUTENEM JIHCCEPTAMOHHOW pPAa0OThI OOYYaIOMIETOCS C YYeTOM CrHeuu(uKd HaydHO-
MCCIIEIOBATENBCKOM PaboThI Kadeapsl.

4. O0beM NPpaKTHKHU

Bup yueOHoii padoThI Obbem aucuumIHHbE
3E Akaju. 4. AcTp.4.

O0masi TPYyA0€eMKOCTDb AHCIUILIMHbBI 5 180 135
KoHTakTHasi pa0doTa — ayAUTOPHBIE 3aHATHSI: - - -
Jlexnun - - -
[IpakTuueckue 3anstus (I113) - - -
Jlaboparopubie paboTsl (JIP) - - -
CamocrosiTesibHasi padoTa 5 180 135
Buja HTOroBOro KOHTpOJIst: 3auver ¢ OLEHKOI

AHHOTanus padoyeil nporpammsl [Ipou3BoACTBEeHHON MPAKTUKHU . HAYYHO-
HCCJIeI0BATEIbCKOH padoThl
1. Ieas mpakTuku — GOPMUPOBAHKE Yy 00yUaroIKXcs NpodheccCuoHaTbHBIX HaBBIKOB MOCPEICTBOM
IJJAHUPOBAHUSL M OCYIIECTBICHUS SKCIIEPUMEHTAIBHON J1€ATEIbHOCTH HAa OCHOBAHUM W3YYEHHBIX
JUCHUIIIIMH, B TOM YHCJIC CIICLHIUAJIBHBIX, U CAMOCTOATCIIbHO H3y‘-I€HHOI>i I/IH(l)OpMaIII/II/I.
2. B pe3yJbTare NpoXo:KIeHUs MPAKTUKU 00y4aIOIHIiCs 10JI5KeH:

IIK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; TIK-2.2; I1K-2.3.

Suame:

- TOPSIOK OpTraHW3alliH, IJIAHUPOBAHUS M TPOBEACHUS HAyYHO-HCCIEAOBATEIbCKUX paboT C
WCIOJIb30BaHUEM TOCIEIHUX HAayYHO-TEXHUYECKHX JOCTH)KCHUU B OOJIACTH CHHTE3a MOJIMMEPOB,
MOHOMEPOB U MaTE€PUAIIOB Ha UX OCHOBE;

- TEOPETHYECKUE OCHOBBI MTOJIYYCHHS U IPUMEHEHUE HOBBIX MOJIMMEPHBIX MaT€pPUAJIOB;

- METOJIbI U TIOJXO/IBI IO OIIEHKE CBOMCTB M XapaKTEPUCTHK HOBBIX MOJTMMEPHBIX MAaTEPHAIIOB.
Ymems:

- OCYIIECTBISTh MOUCK, 00pabOTKy M aHadn3 HAay4YHO-TEXHUYECKOW MHQOpMAIMU MO TPOQUITIO
BBITIOJTHSEMOM pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA,

- paboTaTh Ha COBPEMEHHBIX MPUOOPaX M YCTAHOBKAX, OPTaHU30BLIBAThH IPOBECHIE YKCIIEPUMEHTOB
Y UCTIBITAHUH, IPOBOJUTH UX 00PaOOTKY M aHAIM3UPOBAThH PE3YNIbTATHI,

- TMPUMEHSTh TEOPETUYCCKHWE 3HAHMS, TOJYyUYCHHBIE TIPH H3YUYCHHH €CTECTBEHHO-HAyUYHBIX
JTUCITUTUIUH U1 UHTEPIIPETAIINHN YKCIIEPUMEHTATIBHBIX JaHHBIX.
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Braoemy:
- HaBBIKaMU OOpallleHus ¢ HAYYHOW W TEXHUYECKOW JUTEPaTypoll W BHICTPAWBAHUE JIOTHUECKUX
B3aMMOCBSI3€H MKy Pa3IHYHBIME JTUTCPATYPHBIMUA UCTOYHUKAMU;

- HaBBIKAMU IIOCTPOEHMSI NPUUYMHHO-CIICJCTBEHHBIX CBSI3€d MEXKAY HKCHEPUMEHTAIbHBIMU U
TEOPETUYECKUMU JaHHBIMH.

3. Kpatkoe cogep:kanue NPaKTHKH

Paznen 1. O3nakoMiieHHe ¢ TEXHOJOTHSIMHU He(pTera3oXuMuu M /WM nepepadoTKHU ImiacTMace
U MOJIUMEPHBIX KOMIIO3UTOB

1.1. Beibop npeamMera ucciae0BaHus.

Pa3zpaboTka BO3MOXKHBIX HaNpaBICHUH HCCIENOBaHUN; pa3pabOTKa BO3MOXHBIX HalpaBICHUN
pelleHrs OTIENbHBIX 3aJa4 MCCIEAOBAHUN; CPaBHUTENbHAS OLEHKAa 3(PPEKTUBHOCTH BO3MOXKHBIX
HANpaBICHUH HCCIEOBaHUH; OOOCHOBaHME BHIOOpAa ONTHUMAIBHOTO BapUaHTAa HAMPABICHUS
UCCIIeIOBaHM; (opMyTupOBaHue Lesel, 3a1a4, 00beKTa u nmpeameTa uccneaoBanuid. CocraBieHue
nporpaMMbl uccienoBanus. CTpyKTypa M COJEp’KaHUE OCHOBHBIX DPAa3/I€JIOB OTYETAa O HAy4YHO-
HCCIIeIOBATENbCKON paboTe.

dopmynupoBaHuE L€ U 3a7ay MCCIEN0BaHUSA; COCTAaBICHUE aHAIUTUYECKOro 0030pa Mo Teme
uccienoBanus; BEIOOp 3((HEKTUBHBIX METOAOB U METOIUK TOCTHIKEHHS >KEJIaeMbIX pPe3ylIbTaToOB
UCCIIEIOBaHUS.

1.2. PedpepaTuBHas uHbopMaius 1 MaTeHTHBIN MTOUCK.

O0630p Hay4yHBIX MyOJMKAIMKA W TIATEHTOB MO TEMAaTHKE uccienoBanus. OnucaHue BBIOJIHEHHOTO
aHAJIMTUYECKOT0 0030pa M MATEHTHOTO HCCIEAOBaHUs IO TeMaTuke wuccienoBanus. [lowck mo
HOMEpaM OXPaHHBIX HOKYMEHTOB. OCOOEHHOCTH IOHMCKa IO 3asBKaM, MaTEHTaM M aBTOPCKHUM
CBUJIETEIBCTBAM.

Pa3nes 2. BoinosiHeHHe HAYYHBIX HCCIe0BAHMI

2.1. [IpoBeneHue SKCIEPUMEHTANIbHBIX UCCIIEI0BAHUN

[IpoBeneHne COOTBETCTBYIOIIMX HKCIEPUMEHTOB Ui IOIYYEHMsS] MPAKTHUUECKUX pPE3YyJIbTaTOB.
[ToarotoBka MOAENBLHOTO JKCIEpUMEHTa (BBIOOp CpelCTB, IJIaHUpOBaHUE M 1p.). [IpoBeneHue
AKCIIEPUMEHTOB (HATYPHBIX, MOJENbHBIX WM BBIYMCIUTENBHBIX) C IpolieccaMu (U3yueHue
¢byHKIIMOHUpOBaHUsT  00bekTa). lMccienoBaHue TEXHHYECKHUX, (YHKIHOHAIBHBIX M T.II.
XapaKTepUCTHK 00BEKTa, MPETYCMOTPEHHBIX TPEOOBAHUSMU 3aJaHUSI.

2.2. O6paboTKa pe3yabTaTOB SKCIIEPUMEHTAIBHBIX UCCIIEOBAaHUM

[IpoBeneHue NOMONMHUTEIBHBIX UCCIENOBaHUM, 00paboTKa pe3yabTaTOB 3KCIEPUMEHTOB. AHAIIN3,

MHTEpIpeTanysi U 0000IIeHNEe pe3ylbTaToOB UCCIeI0BaHus; (OPMYIUPOBKa BHIBOJIOB; HAIMCAHUE
otueta [loAroroBka Hay4HOro AOKJaJa U MPE3EHTALUH.
4. O0beM NPaKTHKH

Cemectp
Bcero
Bun yueOnoit paboTsl No7 No8
3F Axan. 3E Axapn,. 3E Axan.

q. q. 9.
O60masi Tpy10eMKOCTh MPAKTHKH 110 6 216 4 144 2 72
Y4eOHOMY IJIAHY
KonrakTHasi pa6oTa — ayIMTOPHbIE 4 144 2,67 96 1,33 48
3aHSITHS:
6 mom uucie 6 popme npaKmuyecKoi 4 144 2,67 96 1,33 48
n0020mMo6KuU
[Ipaktuueckue 3anstus (113) 4 144 2,67 96 1,33 48
B TOM 4Hclie B GopMe IPaKTHUECKOMN 6 216 4 144 2 72
MIOATOTOBKH
CamocTosiTesibHasi padoTa 2 72 1,33 48 0,67 24
8 MOM Hucie 8 popme NPAKmuiecKoul 2 72 1,33 48 0,67 24
1n0020MOBKU
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KonTakTHas camocrosiTenpHas pabota 2 0,8 1,33 0,4 0,67 0,4
CamocTosTeTbHOE H3YUCHHE Pa3/IeTIOB 71,2 47,6 23,6
JIACLIUILTUHBI

3a4€T ¢ 3a4€T ¢

Bua uTOoroBoro KOHTpoJIA: . .
OLICHKOM OLICHKOM

AHHOTanus padoueit nporpammsl IIpon3BoacTBeHHON NPAKTHKU: NPeIANUIIIOMHOM
NPaKTHKHU
1. Ileab MPaKTHKM — ITOATOTOBKA K MPOLEAYPE 3aIIUTHI U 3aIIUTa BBITYCKHOW KBaTH(PUKALIMOHHOM

paboThI: 3aKpEIUICHHE TEOPETUICCKUX 3HAHUHM M MPAKTHYECKUX HABBIKOB, TIOJYYCHHBIX B MPOIIECCe
oOyueHuss Mo TMporpaMMme OakajgaBpuara; MOPHOOpETEHHE MPAKTUYECKOTO OIbITa paboThl C
HMCTOYHUKAMU HAyYHO-TEXHHUYECKON HH(OpMAIMH, OMNbITa MOCTAHOBKM M BBIIOJIHEHUS HAy4YHO-
UCCIIEIOBATENIbCKUX M TMPOEKTHBIX 3a7ay; OBJIAJECHUE METOAOJOrHel M MeronamMu oO0paboTKu
PE3yNbTaTOB HCCIIEOBAaHMs; COOp, MOATOTOBKA M aHAIU3 MAaTEpPHAIOB MO TEMAaTUKE BBITYCKHOM
KBaJTM(PUKAIIMOHHOHN paboTBhI.

2. B pe3yJbTare NpoXoKIeHUs MPAKTUKU 00yYAIOIIHIiCS T0JI5KEH:

Obnadoamye cnenyrmUMA KOMIETSHIIMSIMU U HHIAUKATOPAMH UX JOCTHKCHUS:

IIK-1.1; T1IK-1.2; T1IK-1.3; IIK-2.1; T1K-2.2; T1IK-2.3; I[1K-3.1; [1K-3.2; T1K-3.3; [1K-4.1; T1K-4.2; T1K-
4.3

3nams:

- OCHOBBI OPTaHU3AIMH U METOJIOJIOTHIO HAYYHBIX UCCIICAOBAHUL;

- COBPEMEHHBIE Hay4YHbIE KOHIICTIIIUY B 00JaCTH MOJIMMEPHBIX MaTEPHAIIOB;

- CTPYKTYPY ¥ METO/Ibl YIIPaBJICHUSI COBPEMEHHBIM IMPOU3BOICTBOM MOJUMEPHBIX MaTEpUajOB.
Ymemy:

- paboTaTh ¢ HayYHBIMH TEKCTaMH, IOJIb30BATHCS HAyYHO-CIIPABOYHBIM amnmnapaTtoM, ohopMIIsTh
PE3yNIbTaThl HAYYHBIX UCCIICIOBAHHIA,

- HCIIOJIB30BATh IIOJIYYCHHBIC TEOPETUYCCKUE 3HAHUS I OCYIICCTBICHUS TEXHOJIOTHYECKOTO
MpoIiecca B COOTBETCTBHH C PETIIAMEHTOM;

- UCTIOJIb30BaTh TEXHUYECKHE CPEJICTBA JUIsl N3MEPEHUSI OCHOBHBIX MApPaMETPOB TEXHOJIOTHYECKOTO
Mpolecca, CBOMCTB ChIPhS M MPOAYKIIUH;

- IPUMEHATh AaHAJIMTUYECKHUE U YUCIIEHHBIE METO/IbI PEUICHHS MTOCTABIEHHBIX 3a/1a4, UCIIOIb30BaTh
COBpEMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJIOTUH, MPOBOAUTH OOpabOTKYy HH(pOpMAIUU C
MCIOJIb30BaHUEM MPHUKIAIHBIX MPOTPAMMHBIX CpPeACTB cephl MpodecCHOHATHHON IeSTENbHOCTH,
HCIIOJIb30BaTh CETEBBIC KOMITBIOTEPHBIC TEXHOJIOTHH U 0a3bl TAHHBIX B CBOCH MPOQeCcCHOHATBHON
o0jacT, TaKeThl TPUKIATHBIX MPOTpaMM IS pacdeTa TEXHOJOTHYECKHUX IapaMeTpOB
000pyIOBaHUA.

Braoems:

- HaBBIKAMU CaMOCTOSITEIbHON HAyYHO-UCCIIEI0BATENIbCKON JeSTeIbHOCTH, PA0OTHI C UCTOUYHHUKAMU
Hay4yHOU nH(popmanmu, pedepupoBaHs HAYYHBIX MYOJIUKAIIHIA,

- ClIOCOOHOCTHIO MPUHUMATh KOHKPETHHIE TEXHUYECKUE PEIICHUS TP Pa3padOTKe TEXHOIOTHUECKUX
MIPOLIECCOB, BEIOUPATh TEXHUUECKUE CPEACTBA M TEXHOJIOTUH C YIETOM SKOJIOTHYECKHX MOCIEICTBUN
WX IPUMEHEHHS;

- HaBBIKAM¥ TUTAHUPOBAHMSI U TPOBEICHUS (PU3NICCKIX M XUMUYCSCKUX IKCIICPUMEHTOB, TTPOBEICHUS
00pabOTKHU X PE3yIHTATOB M OLIEHKH TOTPEITHOCTH.

3. KpaTkoe cogep:kanue NpPaKTHKH
Paznen 1. BBenenue: nenu u 3aa4u NpeAJUIDIOMHON NMpakTUKU. O3HaKOMIICHHE C OCHOBHBIMHU

METOJIUKAMH.
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[lenn m 3amaun NpeaAMIUIOMHOM NpakTUKUA. COCTAaBIEHHE M COIVIACOBAHUE IIJIAHA BBINOJIHEHUS
BBIITYCKHON KBaJTHM(PHUKAIIMOHHON pabOThl, KOHTPOJIBHBIX TOYEK, BHJIa M 00beMa MPEICTaBIsIeMOro K
KOKIOW KOHTPOJBHOM TOouke Marepuana. OpraHu3alMOHHO-METOAMYECKUE MEPOIPHUSITHSL.
WucTpykTaxu Ha pabodyeM MecTe, 10 3JIEKTPOOe30MacCHOCTH B TPOTHBOIOKAPHOM OE30MaCHOCTH.
TemaTuka NpPEATUIUIOMHON MPAaKTUKH CTYACHTOB OakalaBphara OIpPENeNsIeTcs TeMaTHKOW HX
BBIIYCKHON KBaJTM(UKAIIMOHHON PabOThl U MOXKET MPOBOJIUTHCS B HAYYHO-HUCCIIEI0BATEIbCKOM HIIH
MPOeKTHOM (¢opMaTe (MPU BBHIMOTHEHUH HAyYHO-HCCIEA0BATENbCKOW WM PacYeTHO-TPOEKTHOM
paboTHI COOTBETCTBEHHO).

Paznen 2. Ananu3 maTepuaioB 1o Teme uccienoBanus. OgopmieHue IpeITuIIIOMHON MPAKTHKH.
COop Hay4YHO-TEXHMYECKOW HH(MOpMAIMM IO TEME BBIMTYCKHON KBaJH(HUKAIIMOHHON pPaOOTHL
OTtpaboTKa METOUK M BBITIOJTHEHUE SKCIIEPUMEHTAIBHBIX UCCIIETOBAHHIA.

[IpenumiaoMHasl MpakTHKa CTYACHTOB, BBIOJHSIONIMX HAayYHO-UCCIEI0BATEIbCKYI0 pPaboTy,
MNPOXOAUT B HAYYHBIX JIADOPATOPHUSAX, TEXHOJIOTHYECKUX TMOAPA3JCICHHUIX, HHPOPMALUOHHBIX
LEHTPax HAy4YHO-HCCIEA0BATEIbCKON OpraHu3alluy Wid B JJaOOpaTOpHsIX BbIMycKarolen kadeaps
PXTY um. [I. 1. MenneneeBa. CTyieHThI 3HAKOMSITCS € TEKYIIeH paboToii 1abopaTopuu, OCBaUBaIOT
METOJIbI CHHTE3a MOJUMEPHBIX MAaTepHalIOB, MPOBOAST OTACNbHbIE (U3UKO-XUMHUYECKHE U
TEXHOJIOTUYECKHE UCIIBITAHUS, TPUOOPETAIOT HABBIKHU MMOMCKA HAYYHO-TEXHUYECKOH HHPOpMAIUU U
paboThI ¢ 6a3amMH JaHHBIX, YIaCTBYIOT B 00pabOTKe pe3yabTaToOB MCCICIOBAHUS U TIOJATOTOBKU UX K
myOJIMKauy.

[IpenaunioMHass MpakTHUKa CTYJIEHTOB, BBIMOJHSIOMIUX PACUYETHO-NIPOEKTHYIO BBIITYCKHYIO
KBAJTM(UKAIMOHHYIO Pa0dOTy, MPOXOJUT B TNPOU3BOACTBEHHBIX II€XaX W TEXHUYECKUX OTAETax
MPOMBILIEHHOTO  npeanpudtus. CTyIeHTbl 3HAKOMATCA CO  CTPYKTYpOH  IpeAnpUsTHS,
HOPMaTHUBHOTEXHOJOTMYECKON JTOKYMEHTALMEH, perjiaMeHTaMu MIPOU3BOJCTBA, U3YYAIOT CUCTEMY
MEHE/DKMEHTa U KadecTBa NpoAyKuuu. OCHOBHOE BHHUMAaHHUE YJEISETCs MPAKTHUYECKUM BOIIPOCAM
(GYHKIIMOHUPOBAHMSI TEXHOJIOTUUYECKUX JTMHUHM TPOU3BOJICTBA MTPOIYKIINH, TPOoOIeMaM TUarHOCTHKU
Opaka roToBOIl MPOAYKLIHHU U MEPOINPHUSATHSIM IO €ro YCTPAaHEHHUIO, BOIPOCAM HHTEHCHU(PUKAIIUU
paboThI TEIVIOTEXHUYECKUX arperaTos.

Bo Bpems npoxoxaeHus NpeAauIIOMHON IPAaKTUKU CTYAEHTBI COOMPAIOT MaTepHalibl IO TEMaTHKE
BBIIYCKHON KBaJIM()UKAIIMOHHOW pabOThl, aHAIU3UPYIOT X, HAMEYal0T OCHOBHBIE HAIPaBJIECHUS U
3a/1auM paboThl, BEIpaObaTHIBAIOT METOJIOJIOTHIO PEIICHUS ITUX 3a]1a4.

C6op, oOpaboTka u cucremMaruzauus wmarepuana. OdopmieHHus oTdeTa MO MPEeIAUIIIIOMHON
MPaKTHKE.

[TonroroBka MaTepuasIoB JJIsl BHIIOJHEHHUS BBITYCKHON KBaTU(UKAIMOHHON paOOTHI.

4. O0beM NPaKTHKH

. O0bem 1M CUMIIJIMHBI
Bup yueoHoii padoThl

3E Axkan. 4. AcTp.4.

O6mast Tpy10eMKOCTh JUCHUILIHHBI 9 324 243
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHSL: - - -
Jlexknu - - -

[Ipaktuueckue 3anstus (113) - - -
Jlaboparopusbie paboTsl (JIP) - - -
CamocTosiTeibHasi padoTa 3 324 243
Bujx HTOroBOro KOHTPOJIs: 3adeT ¢ OLEHKOM

5.5. 'ocynapcrBenHas uToropasi arrecranus: IloaroroBka k npoueaype 3aluThl 1 3a1MTA
BBINNYCKHOH KBAJIN(UKALMOHHOH PadoThI
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1. lesn rocyapcTBeHHON HTOTOBOM aTTECTALIMH . IOATOTOBKH K NpoLeAype 3aliThl U 3a1lIUTA
BBINYCKHOW KBATH(PUKANNOHHOI PadOThl — BBIBICHUE YPOBHS TCOPETUYECKON U NIPAKTUUECKOU
MOJIrOTOBJIEHHOCTH BBIITYCKHHUKA BYy3a K BBIIOJIHEHHUIO IPOGECCHOHATBHBIX 3a/1ad U COOTBETCTBUS
ero noaroroBku TpedoanusmM @I'OC BO no nHanpasnenuto noarorosku 15.03.02 Texnonoruueckue
MallluHbl ¥ 000pyIOBaHHUE.

2. B pe3yabTare NPOXO:KAeHUS]I TOCYJAPCTBEHHOl HMTOrOBOH aTTecTAMM: TOATOTOBKH K
npoueaype 3alMThI M 3alIMThl BBINYCKHOH KBAJM(PUKANUOHHON PadoThl y CTYyIeHTa
nposepsercs chpopMHUPOBAHHHOCTD CICAYIOIIMX KOMIIETEHIMI, a TaAKKe CAeAYIOIMUX 3HAHU M,
YMEHHH H HaBbIKOB, MO3BOJAIONINX OLCHUTb CTeNeHb TIOTOBHOCTH O0y4YalIIUXCHA K
AajbHel el npogeccCuHOHAIbLHON 1eATeJbHOCTH.

BeimyckHuK, oOcBOMBIIMII mporpamMmy OakanaBpuara, JOJDKEH 00JanaTh  CIEAYHOIIUMHU
KOMIIETEHIUSIMU:

VYK-1.1; YK-1.2; YK-1.3; VK-2.1; YK-2.2; YK-2.3; VK-3.1; YK-3.2; YK-3.3; YK-4.1; YK-4.2; VK-
4.3; VK-5.1; YK-5.2; YK-5.3; YK-6.1; VK-6.2; YK-6.3; YK-7.1; YK-7.2; VK-7.3; YK-8.1; YK-8.2;
VK-8.3; YK-9.1; YK-9.2; YK-9.3; YK-10.1; YK-10.2; YK-10.3; YK-11.1; YK-11.2; YK-11.3; OIIK-
1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-4.1;
OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2; OIIK-6.3; T1IK-1.1; ITIK-1.2;
[IK-1.3; TIK-2.1; T1IK-2.2; TIK-2.3; T1K-3.1; [1K-3.2; TIK-3.3; I1K-4.1; [1K-4.2; I1K-4.3

3uamo:

- TIOPSAZIOK OpTraHM3alliH, TJIAHUPOBAHHUSA W IPOBEACHHUS IPOU3BOJICTBEHHO-TEXHOJOTHUYECKUX H
MIPOEKTHO-KOHCTPYKTOPCKUX  pabOT € HCIONb30BAaHHEM TMOCIEAHMX HAYYHO-TEXHUYECKUX
JIOCTHOKCHHH B TAHHOM 00J1aCTH;

- (pu3UKO-XMMHUYECKUE OCHOBBI CHHTE3a U MEPepabdOTKH OPraHUYEeCKUX COCTUHEHUN M MPUMEHSTH
9TH 3HAHUS HA MTPAKTHKE;

- OCHOBHBIE TPeOOBaHUS K TPEICTABICHHUIO PE3YJIbTATOB IPOBEJACHHOTO HCCICAOBAHUS B BHJIE
HAy4YHOTO OTYETa, CTATHH WJIH JIOKJIAJIa.

Ymems:

- CaMOCTOSITENILHO BBISBIATH MEPCIEKTHUBHBIC HAMPABICHHS MPHU BBIOIHEHUH MPOU3BOJICTBEHHO-
TEXHOJIOTHUYECKHX W  MPOEKTHO-KOHCTPYKTOPCKUX  paboT, O0OOCHOBBIBATH  aKTYaJIbHOCTD,
TEOPETUYECKYI0 M TMPAKTUYECKYI0 3HAYUMOCTh MPOOJIEMBbI, MPOBOAWTH OSKCIEPUMEHTAIbHBIC
WCCJICIOBAHMS, aHATM3UPOBATh U MHTEPIIPETUPOBATH MOJTYICHHBIC PE3YIIbTATHI,

- OCYIIECTBJIATH TOWCK, OOpa0OTKy W aHallu3 HAyYHO-TEXHUYCCKOW HWH(MOpPMANHUUA TIO TeMe
BBITIOJTHSIEMOU PabOTHI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA,

- paboraTh Ha COBPEMEHHBIX MPUOOPAX, OPraHW30BBIBATH IPOBEICHUE OJKCIICPUMEHTOB U
UCIBITAHUH, TPOBOIUTH UX 00pabOTKY U aHATU3UPOBATH PE3yIbTATHI.

Bnaoemw:

- METOJONIOTHEH M METOJUKON MPOBEACHUS MPOU3BOJCTBEHHO-TEXHOJOTMYECKUX U TMPOEKTHO-
KOHCTPYKTOPCKHUX PabOT; HaBBIKAMHU CAaMOCTOSITENIbHOM Hay4YHOH U HCCIeI0BaTeNIbCKON PabOThI;

- HaBBIKaMU PA0OTHl B KOJUICKTHBE, ITUTAHUPOBATH W OPTaHW3OBBIBATH KOJUICKTHBHBIC HAYYHBIE
WCCJICJIOBAHMS; OBJIAJICBATh COBPEMEHHBIMH METOJAMH WCCIICIOBAHUS W aHAJIN3a MOCTABICHHBIX
npo0em;

- CIIOCOOHOCTBIO peIaTh IOCTABJICHHBIC 3a7add, HWCIIOJIb3ys YMEHWS M HAaBBIKM B OpraHU3aIHH
MIPOU3BOJICTBEHHO-TEXHOJIOTHUECKUX U MPOCKTHO-KOHCTPYKTOPCKUX padoT.

3. KpaTkoe coep:kaHue rocy1apcTBeHHOI UTOrOBOil aTTecTallMi: MOATOTOBKH K NMpoueaype
3alUTHI M 3aLMTHI BBINYCKHON KBAJIM(PUKAIMOHHOI padoThI

lNocynapcTBeHHast UTOroBasi aTTecTalus: MOATOTOBKA K MPOLEAYpPE 3AIIUTHI U 3allUTa BBITYCKHOU
KBTI (DUKAIIMOHHOW pPabOTHl TPOXOAWT B 8 cemecTpe Ha 0Oa3e 3HAHWH, YMCHHA W HaBBIKOB,
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MOJYYECHHBIX CTYAEHTAMHM MPU H3y4eHUU IUCHMIUIMH HampaiieHus 15.03.02 TexHomorudeckue
MAIlMHBI ¥ 000PYI0BaHHE U TPOXOKIACHUS MPAKTHUK.

['ocynapcTBeHHass UTOroBasl arrecTalys: MOArOTOBKA K MPOLEAYpPE 3alIUThl U 3alIUTa BBITYCKHOU
KBaJTM(PUKAIIMOHHON pabOTHI IPOBOJUTCS TOCYAAPCTBEHHOM SK3aMEHAIIMOHHON KOMUCCHEH.
KouTtponb ypoBHS CcPOPMUPOBAHHOCTH KOMIIETEHIIMH OOydarolmuxcs, NPUOOPETEHHBIX MpU
ocsoennn OOII, ocymiecTBiIseTCSI MyTeM MPOBEACHUS 3aLIUTHI BBITYCKHON KBaTU(HUKAIIMOHHON
pabotsl (BKP) u nmprcBoenust kBanudukauu «0akaiaBpy.

4. O0beM rocyJapcTBEHHOH HMTOrOBOH aTTeCTAllMM: NOArOTOBKH K Ipoueaype 3alIUThl H
3aIIMTA BBINYCKHOH KBAJIU(PUKAIMOHHON padoThI

[Iporpamma oTHOCHTCSI K 00s3aTeNIbHONW YacTH y4deOHoro ruiana, k 6moky b3 «['ocynmapcTBeHHas
UTOrOBasl aTTECTALUS» W PAacCUMTaHA HAa COCPEJOTOUYCHHOE MpOoXoxaeHue B 8 cemectpe (4 Kypc)
obyyenus B obbeme 216 u (6 3ET). Ilporpamma mpenmnonaraer, uto oOydarommuecss MMEIOT
TEOPETUYECKYI0 U NPAKTHUYECKYI0 MOJITOTOBKY B 00JIacTH (U3UYECKON XUMHUHU, TEXHOJIOTHH
HEe(PTETa30XUMHH, TEXHOJOTHH  IPOMBIIUIEHHOTO  OPraHUYEeCKOr0  CHHTE3a, TEXHOJOTHU
MIOJIMMEPHBIX U (QYHKIIMOHAIBHBIX MAaTEPUAJIOB.

" B 3auerHBIX B akazem.
Bunet yueGHoI paboThl
CAMHUIIAX yacax
Oo0mas tpynoemkocts I'MA o yyeOHoMy niiany 6 216
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
Bua kontpoJs: zammuTa BKP

5.6 ®akyaIbTATHBBI
AHHOTaIUs padoyeil MPOrpaMMbl AU CHUILITHHBI
«'paxkganckas 3a1UTa B YPe3BbIYAWHBIX CUTYALHAX»
1. leap TUCHHUILUIMHBI - TIOJTOTOBUTH CTYJIEHTa K OCMBICIICHHBIM MPAKTHYCCKUM JCHCTBHUSAM I10
o0ecrnieueHunto cBoel 0€30MacHOCTH U 3aIUTHI B YCIOBUAX BOSHUKHOBEHHUS YpPE3BbIUAHHON CUTYaI[UN
MIPUPOIHOTO, TEXHOTEHHOTO M BOGHHOT'O XapakTepa.
2. B pe3ysibTaTe 0cBOEHUSI JUCHUILIMHBI CTYI€HT /10JI5KEH::
Obnadams ClenyOUMMA KOMIIETCHIIUSAMU U UHIANKATOPAMH UX JOCTHKECHHUS
YK-8.2.
3nams:
- XapaKTepUCTUKU TMPHUPOAHBIX OEICTBHI, TEXHOTCHHBIX aBapuil W KaracTpod Ha paaualMioOHHO,
XUMHUYECKU U OMOJIOTHUECKH OMACHBIX 00BEKTAX, Mopaxaroiue (hakTopbl IPYTUX OMacHOCTEH;
- OCHOBBI BO3JICHCTBUS OMACHBIX (PAKTOPOB UPE3BBIYAWHBIX CUTYyallUl Ha YEeNOBEKa U MPHUPOIHYIO
cpeny, NOMyCTUMBIE MPEeeTbHbIE KPUTEPUN HETAaTUBHOTO BO3/ICHCTBHS;
- Mepbl 0€301acHOTO MOBEACHUS MPH MPEObIBAHUM B paiioHax (30HaX) MOXapoB, PaJAMOAKTUBHOTO,
XUMHUYECKOTO U OMOJIOTMYECKOT0 3arps3HEHNS,
- COCOOBI U CPE/ICTBA 3AIIUTHI YEIOBEKa OT BO3JICHCTBUS MOPAKAIONINX (PaKTOPOB YPE3BBIYAITHBIX
CUTYaIMi MPUPOJTHOTO, TEXHOTEHHOTO U BOEHHOTO XapaKTepa.
Ymemn:
- UCIOJIb30BaTh CPEJICTBA 3aIUTHI OPTraHOB JBIXAHHUS U KOXH, METUIIMHCKHUE ISl CaMO3AIIUTHI U
OKa3aHUsl TOMOIIIH IPYTHM ITFOJISIM;
- MPUMEHATH TICPBHYHBIC CPEJICTBA ITOXKAPOTYIICHUS JUIS JIOKAIHM3AIMU ¥ TYIICHUS I10Xapa,
BO3HUKIIIETO B ayTUTOPUU (J1TaOOPATOPHH);
- OKa3bIBaTh ce0e M IPYTryUM MOCTPATABIINM MEAUITMHCKYIO TIOMOIITH C UCIIOJIH30BaHUEM TaOeTbHBIX
Y TIOJIPYYHBIX METUITUTHCKUX CPEJICTB.
Braoemy:
- mpuéMaMu TPOBEIEHUS YaCTUYHOW CAaHMTApHOW OOpaOOTKH MpU BHIXOJE M3 pailoHa (30HBI)
PaZ0aKTUBHOIO, XUMUYECKOTO U OMOJOTHYECKOI0 3arpsi3HEHUS (3apaxeHusl);
- Croco0amMu ¥ TEXHOJIOTHSMU 3aIIUTHI B UpE3BbIUAHBIX CUTYAIUSX.
3. Kparkoe coagep:xanue JUCUMIJIMHBI.
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Pazoen 1. Onacnocmu npupoonoeo xapaxkmepa.

Cruxuiinple 6€ICTBHS, SBJICHUS MPUPOIBI PA3PYIIUTEIHLHON CHIIBI - 3eMJICTPSICEHUS, HABOJIHEHUS,
CeJIeBbIE MOTOKU, OMOJI3HU, CHEXHbBIE 3aHOCHI, U3BEPKEHUE BYJIKAHOB, 00OBAJIbI, 3aCyXH, yparaHsl,
OypHu, oXKapsbl.

Pazoen 2. Onacnocmu mexnoeennozo xapaxmepa.

ABapun W KaracTpobpl Ha PaAMANUOHHO OMACHOM OOBEKTE, XMMHUYECKH ONAacHOM OOBEKTE,
OMOJIOTMYECKH OMAacHOM OOBEKTE; Ha TPaHCHOPTE (PKEIEe3HOIOPOKHOM, aBTOMOOMIILHOM, PEYHOM,
aBUALMOHHOM); Ha TMJIPOCOOPYKEHUAX; HA KOMMYHAJIbHBIX CUCTEMAX KU3HEOOECIIEUEHN .

Pazoen 3. Onacnocmu soennoco xapaxkmepa.

[IpumeHeHne OpyXuss MacCOBOTO MOPAXKEHHUs (SAEPHOTO, XHMHUYECKOTO, OMOJIOTHYECKOTO),
OOBIUHBIX CPEACTB C 3a)KUTATEJIbHBIM HAIOJIHEHHWEM, HOBBIX BHJIOB OPYXKHs. 30HBI 3apa>KEHUSI OT
CPEICTB MOPa)KEHUS U MX BO3JEHCTBUE HA HACEJIIEHUE U OKPYKAIOLYIO IPUPOJHYIO CPENLY.

Paszoen 4. Ilosxcapnas 6e3onacnocme.

[Moxxapuast omacHoctb. Iloxapnas oxpana. Kmaccudukamnust moxapoB IMOXapoB B 3IaHUAX U
nomenieHusAx. Crtaauu pa3BuUTUs NOXapoB. Jlokanmusamuss W TylmieHue noxapos. IlepBuunsbie
cpenctBa moxaporymenusi (ormerymurenu OIl -8, OVY-2, OBII-5, BHyTpeHHMI MOXapHBIN
BOJONIPOBOJ]) W TpaBUa TMOJH30BAHUS HMH. ABTOMATUYECKHUE CHCTEMbI MOXKAPOTYIICHUS —
IIPUHKJIEpHBIE U JpeHuepHble. OrHeTyllalue BellecTBa — BOJA, IIE€Hbl, HETOPIOYUE Ta3bl U
pa3baBuTENN, TOPOLIKOBBIE COCTABBI, TaJIOTEH3aMEIICHHBIE YTTIEBOAOPOIBI.

Pa3zoen 5. Komnnexc meponpusimutl epaxicoanckou 3auumol HACeNeHUs.

- Onosemnienue u nHGOPMUPOBaHUE HaceJeHHs 00 omacHOCTH. [IpuHATHE HAaceleHHEeM CUTHAJIOB
onopemenust («Baumanue Bcem!», «BosmymHas TpeBoray», «PaguanuoHHas OMACHOCTHY,
«XuMuyeckas TpeBora», «OTdoi ornacHOCTHU») U MOPSAOK JCHCTBHS 110 HUM. DBaKyallis HaceJICHHs
13 30HbI onacHocTu. CriocoObl ABaKkyaluu. DKCTpEHHAas 3BaKyallys CTYIEHTOB U3 ayJUTOPUU IpU
BO3HUKHOBEHUH I10XKapa.

- CpeacTBa MHIMBHUAYAIBHOM 3amuThl opranoB aeixanus (I'TI-7, I'TI-9, P-2, V-2K, PITA-1, PIIT-
67M, PY-60M, «Denukcy, I'J[3K, AL, AI1I-3, [13Y-K, UI1-4M, UII-5, UTI-6, KUII-8), koxwu (JI-
1, O3K) uenoBexka. MeAUIIMHCKUE CPEACTBA 3ALLUTHI.

- CpencrBa KOJUIGKTHBHOW 3alMThl HaceneHus. HasHaueHue, 3allMTHBIE CBOMCTBA YOEXKHIL.
[IpotuBopanuanuonnsie ykpbiTus (IIPY, moazemHble mnemexojHble MEpPeXojbl, 3aryyOJeHHbIE
CTaHILIMU METPOIOJIUTEHA), POCTEUIIINE YKPBITHS (TpaHILEH, OKOIbI, epeKkpbIThie mienu). [Ipasuna
3aHATHUS yOeKUIIIA.

Paszoen 6. Oxazanue nepgoii nomouju.

Oxka3zaHue mepBOM MOMOIIM NpU OXOorax, paHeHMsX, 3apaxeHusx. lIpoBeneHue wyacTUyHOU
CaHUTapHOM 00pabOTKM KOXXKHBIX IIOKPOBOB 4E€JIOBEKAa IpPU BBIXOJAE M3 30H PaJHOAKTUBHOIO,
XUMHUYECKOT0 U OMOJIOTMYECKOT0 3apayKeHUs (3arpsA3HEHNs ), U3 30H M10KapOB.

Paszoen 7. Jluxeuoayus nocredcmeuti 4pe38bluyaiiHol CUMyayuu.

ABapuiiHo-criacaTenbHble paboThl. DKCTpEHHas »3BaKyalus M3 ayauTopuu (Jaboparopuu) B
YCIOBUAX TOXapa, paJuallMOHHOI0, XUMHUYECKOro, OMOJIOIMYECKOr0 3arpsi3HEHUs] TEPPUTOPHH C
HCIOJIb30BAHUEM MPOCTEHINNX cpeacTB 3amuThl («Dennkcy, ['JI3K, nporusoraza I'TI-7 ¢ ATIT-3).
Pasoen 8. Jluxeuoayus nocredcmeutl upe3euluaiHol cumyayuu.

OKCTpeHHas 3BaKyalus M3 ayauTopuu (j1abopaTopuu) B YCJIOBHUSX MOXKapa, paJualuoOHHOIO,
XMUMHUYECKOT0, OMOJIOTHUECKOTO 3arps3HEHUS] TEPPUTOPHH C UCTIOJIb30BAaHHEM IIPOCTEUIIIMX CPEICTB
samuthl («Dennkey, ['JI3K, npotusorasza I'TI-7 ¢ JAT1T-3).

4. O0beM y4eOHOI JUCHMIIIIHHBI

0O0BLeM TUCHUILINHBI

Bup y4yedHoii padoTsl

3E AkaaeM.4 | ACTPOH.Y
O0mas Tpy10eMKOCTb 1M CHUITTHHBI 1 36 27
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,44 16 12
Jlexun 0,44 16 12
ITpakTHyeCKUE 3aHATUS - - -
JlaGopatopHble paboThI - - -
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CamocTosiTeIbHAs padoTa 0,56 20 15
CaMoCTOsITeIbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI 056 19,8 14,85
KoHTakTHas camocTosiTelibHas paboTa ' 0,2 0,15
Buj HTOroBOro KOHTpOJIsi: 3a4er

6. TPEBOBAHMUSA K YCJIOBUSAM PEAJIM3AIUU ITPOI'PAMMbI BAKAJIABPUATA

6.1 Oomecucremublie TpedoBanus K peasusauuu OOII 0akanaBpuara

Dopmynupoeku coomeemcmeyiom PI'OC BO, npumenumenvno K o0pazoeamenbHoul
opzanuzauuu u 00pa30eamenbHol nPoZpamme.

YHUBEpCUTET pacroiaraeT Ha IMpaBe COOCTBEHHOCTH HJIM WHOM 3aKOHHOM OCHOBaHHMHU
MaTepHaAIbHO-TEXHUUECKUM oO0ecredeHneM o0pa3oBaTelbHON AEATelNbHOCTH (TOMEIEHUSAMH U
obopymoBanuem) s peanu3anun OOII GakanaBpuara.

Kaxnplii oOyuarommiics B TeueHMEe Bcero Inepuojga oO0ydeHus oOecreduBaercs
WH/IMBUIYaJIbHBIM HEOTPAaHHUYEHHBIM JJOCTYIIOM K 3JIEKTPOHHON MH()OPMAIIMOHHO-00pa30BaTeIbHON
cpele YyHHUBEpcHTETa. OJEKTpPOHHas HH(POPMALMOHHO-00pa3oBaTeNbHas cpena oOecreyrBaeT
BO3MOXHOCTh JIOCTyNa oOOydJaromerocs W3 JIOOOW TOYKH, B KOTOPOW HMMEETCS IOCTyN K
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu «MHTepHeT», Kak Ha TepPUTOPUN YHHUBEPCHUTETA,
TaK ¥ BHE €e.

OneKkTpoHHas MHPOPMALMOHHO-00pa30BaTe/IbHAs cpe/la YHUBEPCUTETa 00eCIIeUMBAET:

— JIOCTYH K y4eOHBIM IUIaHaM, pabO4YuM IporpaMMaM JUCUHUIUIMH (MOJyJiel), MpaKTHUK,
JIEKTPOHHBIM YYEOHBIM M3/aHUSM U 3JIEKTPOHHBIM 00pa3oBaTelIbHBIM pecypcaM, yKa3aHHBIM B
pabouux mporpammax IUCHUIUIAH (MOIYJIEH), IPaKTUK;

— (popMupoOBaHUE FIEKTPOHHOIO MOPT(HOINO 00YHAIOLIErocs, B TOM YHCIIE COXPAHEHUE €ro
paboT 1 OLIEHOK 3a ATH PadOTHI;

— (hukcanuio xoqa 00Opa30BaTENBLHOIO MPOLIECCa, Pe3yJIbTaTOB IPOMEXYTOUHOM aTTecTaluu
u pe3ynbratoB ocBoeHuss OOII bakanaBpuara;

— NpOBeJeHUE YUEeOHBIX 3aHATUH, MPOLEAYpP OLEHKH pe3yabTaTOB OOYUEHUSs, peaau3arius
KOTOPBIX MPEIyCMOTPEHa C MPHUMEHEHHEM JJEKTPOHHOTO OOYYeHHs, JAUCTAaHIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTUH;

— B3aMMOJICHCTBHE MEXIy y4JacTHHKaMH o00pa3oBaTeNBHOTO IMpoIecca, B TOM YHCIE
CHUHXPOHHOE M (MJIN) aCHHXPOHHOE B3aUMO/JIEHCTBUS MOCPEACTBOM ceTH «HTepHEeT».

D yHKIMOHUPOBaHUE AIIEKTPOHHOMN MH(pOPMallMOHHO-00pa30BaTEeIbHOM Cpebl
o0ecreynBaeTcsi  COOTBETCTBYIOIIMMHU  CpEeACTBaMH  HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIIOTUH ¥ KBanu(pukanueir paOOTHUKOB, €€ HWCHONB3YIOIUX |  TOIEPKUBAOIIHX.
OYHKIMOHUPOBAHUE D3JIEKTPOHHOM HMH(POPMAIIMOHHO-00pa30BaTENbHOM Cpe/lbl COOTBETCTBYET
3aKoHoOAarenbCTBy Poccuiickon denepanumu.

6.2 TpeGoBaHusi K MaTepHAIbHO-TEXHUYECKOMY 00ecneyeHUIo

MarepuanbHO-TeXHHUECKass ~ 0a3a  YHHBEPCHUTETa  COOTBETCTBYET  JCHWCTBYIOIIUM
OPOTHBONOXApHBIM MpaBUJIaM M HOpMaM M  oOOeclieuMBaeT TNpPOBEIEHHE BCEX BHUOB
TUCHUTUTMHAPHOM W MEXAWCHUIUIMHAPHOW  TIOATOTOBKM,  TPAKTHYECKOW W HaydHO-
UCCIIEI0OBATEIbCKON PabOThl 00yUaroIUXCsl, IPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM.

[lepeyeHp MaTepHATLHO-TEXHUYECKOTO OOECIIEYCHHUs] BKIIOYACT: JICKIIMOHHBIE Y4YeOHBIC
ayautopuu (000pyI0BaHHBIE BUIEONPOESKIIMOHHBIM 000PYI0BaHUEM /IS MIPE3eHTaLUi, CpeIcTBaMU
3BYKOBOCITPOM3BEICHHUS, SKPAHOM, U UMEIOIINE BBIXOA B VIHTEpHET), MOMEIICHHS ISl TPOBEACHUS
CEMMHApCKMX W NPAKTUYECKUX 3aHATHH (00opyJoBaHHBIE y4ueOHOH Mebenbio), OHOIMOTEKY
(nmeronylo paboume KOMMBIOTEPHBIE MECTa Uil OOydJaroIuxcsl IO MporpaMme OakaiaBpuara,
OCHAIIIEHHBIE KOMITBIOTEPAMU C TOCTYIIOM K 0a3aM JIaHHBIX U BbIX0JI0M B MlHTEpHeT), mabopaTopuu,
OCHAIIICHHBIE COBPEMEHHBIM O00OpYIOBaHMEM JUIsl BBIMIOJHEHUS HAYYHO-HCCIIEIOBATEIHCKON
paboThl, KOMIIBIOTEpHbIE Kiacchl. [IpM HCHOIB30BAHMU 3JIEKTPOHHBIX HW3JAaHUNA YHUBEPCUTET
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obecreunBaeT KaKJ0ro 00yJaromerocsi BO BpeMsi CaMOCTOSITEIBHONW TOJITOTOBKU Pab0OYUM MECTOM
B KOMITBIOTEPHOM KJlacce C BBIXOZOM B MIHTEpHET B COOTBETCTBUU C TPYAOEMKOCTHIO M3y4aeMBIX
JUCIUIINH.

[Tomernienust mpeACTaBISIOT cO00M yueOHbIe ayTUTOPHUH ISl TPOBEICHHS YUeOHbBIX 3aHATHIA,
MPEelyCMOTPEHHBIX IporpamMmoii 0OakallaBpuaTa, OCHAIICHHbIE OOOPYIOBAHMEM M TEXHUYECKUMU
cpeAcTBaMU OOyuYeHHs, COCTaB KOTOPBIX ONpeAesieTcss B pabO4yMx MporpaMmax AUCLHUIUINH
(Momynei).

MarepuanbHo-TexHuueckoe odecriedenne OOII OakanaBpuaTa BKIIOYACT:

6.2.1 Odbopyoosanue, Heobxooumoe 6 0opazoeamenbHoOM RPoOUecce

JlekunoHHbBIE YueOHbIE ayAUTOPUH (000pyIOBaHHbIE BHICONIPOSKIIMOHHBIM 000pyI0BaHUEM
JUISL IpEe3eHTAllHi, CPeICTBAMU 3BYKOBOCIIPOU3BEACHMUS, SKPAaHOM, U UMEIOIIKe Bbixo1 B IHTepHeT),
MOMEIICHUS U TPOBEJICHHS] CEMUHAPCKUX U MPAKTHUECKUX 3aHATUH (000pyIOBaHHBIE Y4eOHON
Me0enbio), OMOIMOTEeKy (MMEIOIY0 pabodre KOMIBIOTEPHBIE MECTa ISl MAaTUCTPOB, OCHAIIICHHBIC
KOMITBIOTEPAMU C JIOCTYIIOM K 0a3aM JIaHHBIX U BIX0JI0M B MIHTEepHET), 1TabopaTopuu, OCHAILICHHBIE
COBpPEMEHHBIM  O0OpYyIOBaHHMEM JJisi  BBIIOJHEHUS  HAyYHO-HCCIEAOBATEIbCKOM  pabOTHI.
Heo6xoanmoe o0opymoBaHHe OmpenenseTcs TeMAaTHKOW 3a/laHus Ha MPOXOXKACHUE NPAKTUKU U
MECTOM €€ MPOBEACHHUS.

6.2.2 Yueono-naznaounsie nocoousn:

KoMIuiekTsl craiiJoB K JIGKIIMOHHBIM KypcaM, IJIaKaThl/claiifibl TUIOBBIX mnoctepoB HUP,
HaOOPBI MPOAYKIIUH MPOMBIIUICHHBIX MPEIIPUATH, aTbOOMBI TEXHOJIIOTHIECKUX CXEM.

6.2.3 Komnblomepol, UHpOpMAayUuOHHO-MENEKOMMYHUKAUUOHHBIE CeMmU, ARNApamHo-
npozpammHble U AyOUOBU3YAIbHbBIE CPEOCEa:

[lepcoHanbHble KOMIIBIOTEPHI, MPOEKTOPBI; OSKPaHBL, ayAUTOPHUH CO CTAMOHAPHBIMH
KOMILIEKCAaMH OTOOpaXeHHs MH(OpMAIMH C JIF0OOT0 3JIEKTPOHHOTO HOCHTEJNS; JIOKalIbHAsl CETh C
BbIX010M B IHTEpHET.

6.2.4 Ileuamnvie u 31eKmponHble 00pA308aMeENbHbIE U UHPOPMAUUOHHBLE PECYPCHL:

NudopmaninoHHO-MeTOIUYECKHE MaTepuaibl: y4deOHble MOCOOHMS MO AUCIUILTUHAM
BapUaTHUBHOW YacTH MpPOTPaMMBbI; METOAMYECKHE PEKOMEHIAIMH K NPAKTUYECKUM 3aHATHSIM;
pa3gaTovYHbId MaTepua K JICKIIMOHHBIM KypcaMm; 3JIEKTPOHHbIE Y4eOHbIC U3/1aHuUs MO TUCIUILUIMHAM
BapHaTUBHON YaCTH, HAYYHOTIOYJISIPHBIC DIIEKTPOHHBIC U3AaHUSI.

DNeKTpOoHHbIE 00pa3oBaTeNbHbIE PECYPChl: 3JEKTPOHHBIE NPE3EHTAllMd K pasjenam
JIEKIIMOHHBIX KYPCOB; Y4Y€OHO-METOAMYECKHE pa3paboTKu Kadeapbl B IIIEKTPOHHOM BUJIE;
UH(POPMALIMOHHOMETOIMYECKHE MaTepHajabl B MEYAaTHOM M 3JEKTPOHHOM BHJE IO TEXHOJIOTMU
OCHOBHOTO OPraHWYECKOTO M HEPTEXMMHYECKOTO CHHTE3a; COOPHUKH TEXHOJOTHUYECKHX CXEM,
OYKJIEThbI U KaTaJIoTh 000PYAOBaHUS U MaTepHAIIOB.

[Tomemienust uisi cCaMOCTOATENbHOW pabOThl OOYYarOIIMXCS OCHAIEHbl KOMITBIOTEPHOM
TEXHUKOM € BO3MOXHOCTBIO MOJAKIIOYEHHs K ceTu «VHTepHeT» M oOecneueHbl JOCTYIIOM B
ANEKTPOHHYIO0 HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

VYHuBepcUTeT o0ecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO
pacipoCTpaHsIeMOro IPOrpaMMHOT0 OOECIIEUEHUS, 8 MOM YUCE OMeUecCmE8EeHHO20 NPOU3B00CMEa
(cocTaB ompenensercs B pabo4yux mporpammax AUCHUIUIHH (MOIYJeH) u noonexcum 0OHO61eHUIO
npu neodoxooumocmu).

IIpu ucnonb3oBaHUM B 00pa30BaTENbHOM IPOLECCE MEUaTHBIX W3JaHWUN, B YHHUBEPCHUTETE
chopMupoBaH OUOIMOTEUHbIN (HOHMA, YKOMIUIEKTOBAHHBIN MEYaTHBIMU M3JAHUSIMU U3 pacyeTa He
meree 0,25 sk3eMIUIsipa KaXJ0T0 M3 M3JaHMH, YKa3aHHBIX B pabouux Mporpammax IUCHUIUIMH
(Momyneit), mporpaMmax NpPaKTUK, HAa OJHOTO OOydYaromlerocs M3 YHWCIa JUI, OJHOBPEMEHHO
OCBaMBAIOIIMX COOTBETCTBYIOUIYIO TUCHMIUIMHY (MOJYJb), MPOXOISIIMX COOTBETCTBYIOIIYIO
NPaKTUKY.

OOyuatonumMest  obecriedeH J0CTyn (yAaJeHHbIM JOCTYN), 6 mom uucie 6 cayyae
npuUMeHenus IJNeKMpPOHHO20 00yYeHUs, OUCMAHYUOHHBIX 00PA306amMeENbHBIX MEXHOI02UL, K
COBPEMEHHBIM NMPOo(hecCHOHAIBHBIM 0a3aM JaHHBIX M MH()OPMAIMOHHBIM CHPAaBOYHBIM CHUCTEMaM,
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COCTaB KOTOPBIX ONpeAessiercs B pabodux NporpamMmax IUCHUIUIMH (MOZYJIEH) M HOJJIEKHT
0OHOBJICHHIO (IIPH HEOOXOIUMOCTH).

OOyuaromyecss U3 4uclia MHBAINIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXKHOCTSMH 3]I0POBbSI
o0ecreynBarOTCs MEeYaTHBIMUA U (MJIM) 3JEKTPOHHBIMU 00Opa3oBaTelIbHBIMH pecypcaMu B (opmax,
a/IalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/10POBBSI.

Jlns peanu3allid  OCHOBHOW 00pa3oBaTelIbHOM MPOTrpaMMBbl  IMOATOTOBKM OakalaBpOB
UCHONB3YIOTCS (OHIBl y4eOHOM, y4eOHO-METOAMYECKOH, HAaydyHOW, NEepUOJUYECKONl HaydHO-
TEXHUYEeCKOH  smtepatypbl  Muaopmanmonno-6mbanoreunoro  uentpa (MBL)  PXTY
um. JI.11. MenzeneeBa u xadeap, yuacTBYIOLUUX B Pealu3alii IpOrpaMMBl.

Nudpopmannonno-oudnuoreunsiii nentp PXTY wum. [I. U. MenneneeBa obecrieunBaer
UHQOPMALIMOHHYIO  NOJJIEP)KKY  peaju3allMd  NporpaMMmbl,  COJCHCTBYeT  MOATOTOBKE
BBICOKOKBAIM()MITUPOBAHHBIX CIIEHUAIMCTOB, COBEPLUICHCTBOBAHUIO y4eOHOTO IMpolecca, HaAy4HO-
UCCIIEI0BATENbCKON PabOThI, CIIOCOOCTBYET Pa3BUTHIO MPO(ECCHOHAIBHOM KYNbTYyphl OyIyLIEro
CHEIUAINCTA.

UBL] yHuBepcurera obOecrmeunBaeT OOy4YalOIMMXCSA OCHOBHOM  y4eOHOH, y4yeOHO-
METOUYECKON ¥ HAyYHOU JINTEPATypOi, HEOOXOIUMOI JIJIsl pealh3aliK U KaYECTBEHHOT'O OCBOCHUS
o0yyaroImuMucs 1o nporpamMmMe OakajgaBpuaTa 00pa3oBaTeIbHOTO IMPOLIEcca 10 BCEM JTUCLMITIIMHAM,
npaktukam U [ MA ocHOBHOM 00pa3oBaTenbHON IPOrpaMMbl TOATOTOBKH OaKallaBpOB.

OO6mmit 06beM MHOTOOTpacaeBoro ¢houaa MBI cocraBnser 1 719 785 k3.

@onx yueOHOM W y4eOHO-METOAMYECKOW JIUTEPAaTyphl YKOMIUIEKTOBAaH IEYaTHBIMHU
U3JaHUAMHU U3 pacueta He MeHee 0,25 3K3eMIUIIPOB KaXJ0ro U3 U3AaHUN OCHOBHOW JIUTEPATYpHI,
NEPEYUCIIEHHON B pabouMx mporpammax IJUCHMILIMH (MOaylel), MmpakTuk, u He MeHee 0,25
9K3EMIUISIPOB JIONIOJIHUTEIBHOM JIUTepaTyphl Ha 1 o0ydaromuxcs.

@oHJ  JAONOJHUTENBHON JIUTEpPaTypbl BKIIOYAET I[OMHUMO Yy4YeOHOM JMTepaTyphbl
ouumanbHple, CHOpPaBOYHO-OMONIMOrpauuecKkue, CHEHUATU3UPOBAHHbIE OTEYECTBEHHbIE U
3apyOeKHbIC IEPUOINYECKIE U HH(POPMAIIMOHHBIC N3TaHHS.

NudopmaninoHHO-O0MOIMOTEUHBI  IIeHTp  o0OecrnedynBaeT CaMOCTOSTEIbHYI0  paboTy
00yyaroluXxcsl B YUTAJIBHBIX 3ajlaX, MPEAOCTaBIISIS IUPOKUI BBIOOp JUTEPATyphl 10 aKTyaJIbHBIM
HalpaBJIEHUsIM, a TaKkKe o0ecreuuBaeT JOCTyll K IpodeccHOHalbHBIM 0a3aM JaHHBIX,
MH(OPMaLIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxnplii obydaromuiics obecrieueH CBOOOJIHBIM JOCTYIOM M3 JII0OOW TOUYKH, B KOTOPOM
UMeeTCs IOCTYI K ceTu MHTepHeT, k anekTpoHHO-0nbOanoreyHoi cucrteme (ObC) YHuepcurera,
KOTOpast COJEPKHUT Pa3IMUHbIE U3/IaHHSI 10 OCHOBHBIM U3y4aeMbIM JTUCIMILIMHAM U CpOPMHUPOBaHa
10 COTJIACOBAHUIO € MTpaBooOIaaTeNs MU y4eOHON U y4eOHO-METOANYECKOH JINTEepaTyphl.

Jns  Oo;mee  MOJHOTO M OMNEPaTMBHOTO  CIPAaBOYHO-OMOIMOrpaduyeckoro  u
uH(popMalmoHHoro obciayxuBanusi B MBIl peann3zoBaHa TEXHOJIOTHS 3JIEKTPOHHOW JTOCTaBKU
JIOKYMEHTOB.

DJIeKTPOHHBbIE HH()OPMALIMOHHBIE PECYPChI, HCIO0JIb3YeMble B IIpouecce 00y4eHHust

PexBU3UTHI 10r0BOpa

. (HoMep, 1aTa 3aKJII0YEHHS, CPOK XapakrepucTuka 0u0JIHOTEYHOT O
DJIEKTPOHHBII . Ny
ecype AelicTBHSA), CCHIIIKA HA CAWUT (¢onaa, nocryn Kk Koropomy
P 9BC, cymma norosopa, NpeIoCTaBIAETCH J0rOBOPOM

KOJIMYECTBO KJII04Yel
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ONEeKTPOHHO-
OubIHnoTeyHas
cuctema (3bC)
«JIAHb»

IIpuHaUIeKHOCTD — CTOPOHHSA
PexBuzutsl goropopa — OO0
«3marennpcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021
Cymma norosopa — 498445-10
C 26.09.2021 mo 25.09.2022

JHorosop ot 26.09.2022 Ne 33.03-
P-3.1-5182/2022.

CymmMma noroBopa — 569396-06
C 26.09.2022 1o 25.09.2023

Ccpuika gHa caiit 9bC —
http://e.lanbook.com

KonuuecTBo kiroueit — 1octyn
JUISL 3apETUCTPUPOBAHHBIX
noJb3oBateiied PXTY ¢ moboro
KOMIIBIOTEPA.

Y naneHHslii 10CTyN 1IOCIe
MEPCOHAIBHON PETUCTPALINU Ha
caiite OBbC.

Komnexnun: «Xumusa» - nuza-sa HOT,
«Xumusy» - u3a-pa Jlaboparopust 3HaHHM,
«Xumus» - KHUTY (Kazauckuit
HallMOHAJIbHBIA UCCIEA0BATEIbCKUI
TEXHOJIOTHYECKUI YHUBEPCUTET),
«Xumusa» - u3a-sa OUIMATIIUT»,
«Hupopmarukay - HarimoHansHbIl
Otkpeithiid Yausepcuret «MHTYUT»,
DKOHOMHKA U MEHEDKMEHT) - U3/1-Ba
HamkoB u K., a Takxe oTAeIbHbIE
W3JaHMS U3 KOJUIEKLIUN JPYIUX
U3/1aTEJIbCTB B COOTBETCTBUH C
[oroBopom.

[IprHaIe)KHOCTh — CTOPOHHSS
PexBusuth norosopa — OO0
«M3parenbcTBO «JIaHbBY
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 mo 25.09.2022

Jorosop ot 26.09.2022 Ne 33.03-
P-3.1-5181/2022.

Cymma norosopa — 374384-40
C 26.09.2022 o 25.09.2023

Ccrpuika Ha caiit 9bC —
http://e.lanbook.com

KonugecTBo Kiro4ueit — 10CTyI
JUTSL 3aperUCTPUPOBAHHBIX
noJib3oBatelied PXTY ¢ moboro
KOMITBIOTEPA.

«Xumusa» - u3g-sa «JIAHDby,
«Uudopmaruxa» - uzg-sa «JIAHDb»,
«HXEeHEPHO-TEXHUUECKNE HAYKN» - U3]I-
Ba «JIAHDb», «Teopernueckass MexaHUKa»
- m3n-Ba «JIAHb», «Dusnka» - u3a-sa
«JIAHb», a Takxe oTAeIbHBIE U3JAHUS U3
JPYTUX KOJUIEKIMU U3aTENbCTBA
«JIAHb» B cooTBercTBHM C JJoroBOpOM.
Hoctyn x koiutekuun «Ennnas
npodeccuonanpHas 6a3a 3HAHUH 1S
TEXHUYECKUX By30B — M3narensTBO JIAHD
«OBC» OBC JIAHB, a Taxke oTHeIbLHEIC
W3JaHUS U3 IPYTUX KOJUJIEKIUI
n3gareabcTBa «JIAHDB» B cooTBETCTBUH C
JloroBopom.
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VY 1aneHHsbI JOCTYII ITOCIIE
MEPCOHAILHOM pEeTruCTpalviy Ha
caiire OBC.

IIpuHaUIeKHOCTE — CTOPOHHSA
PexBuzutsl noroopa — OO0
«3marenbcTBO «JIaHb)
HoroBop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 mo 25.09.2022

Ccruika gHa caiit 9bC —
http://e.lanbook.com

KonngecTBo Kiro4yen — 10CTym
JUISL 3aperUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

YV naneHHslil 10CTyI OCIE
MIePCOHANBHON PETUCTPALIUU HA
camite ObC.

«Xumusa» - uza-sa «JIAHDb,
«Muadopmarukay - uza-sa «JIAHbDb»,
«HXeHEPHO-TEXHUYECKUE HAYKN) - U3/~
Ba «JIAHb», «Teopernueckas MexaHUKa»
- n3n-Ba «JIAHb», «Dusuka» - u3a-sa
«JIAHbY, a Takxe oTAebpbHBIC N3JaHUS U3
JAPYrUX KOJUIEKIIMM U31aTeNbCTBA
«JIAHb» B cootBeTcTBHU ¢ JloroBOpOM.

ONEKTPOHHO - [TpuHaaneXHOCTh — COOCTBEHHAsT | DIEKTPOHHBIE BEPCHH YUEOHBIX
onobInorTeuyHast PXTY. Hay4HbIX U31anuil aBTopoB PXTY
cuctema MBI no Bcem OOIL.
PXTY um. Ccbuka Ha caiit ObC —
J.U. Menneneea | http://lib.muctr.ru/
(na 6a3ze AUUBC
«HpOucy) Jocrtyn i noias3oBarenen

PXTY ¢ m1000r0 KOMIIBIOTEPA
Nudpopmanmonno- | [IpuHaaiexHOCTb CTOPOHHSIS. OnekTpoHHas 6MOIMOTEeKa HOPMAaTHUBHO-
CIpaBOYHAs PexBusutel konTpakta — OO0 TeXHUYeCKUX u3nanuil. Conepxut Oosee
cucrema «MHDOOPMITPOEKT-Lentp» 40000 HaMOHATBHBIX CTAHIAPTOB U JIp.
«TEXOKCIIEPT» HT[
«Hopwmsl, npaBuina, | Kontpakr ot 24.12.2021
CTaHJapThl 216-2775A/2021
Poccumy.

Cymma gorosopa — 887 604-00
C 01.01.2022 o 31.12.2022

Ccouika Ha caut 9bC —
http://reforma.kodeks.ru/reforma/

KomnuectBo kmrouei — 10
JILIEH3UM + JTOKaJbHBIA TOCTYI C
koMnbroTepos MBI
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OneKTpoHHas

IIpuHaUIeKHOCTD — CTOPOHHSA

B OB/l nocTynHbl 3JIEKTPOHHBIE BEPCUU

onbanorexka PexBusute! norosopa — ®PI'bY nuccepTaruii Poccuiickoit
auccepTanuin PI'b I'ocynapcTBeHHOM OMOIHOTEKH:
(OB PT'B) Horosop ot 23.04.2021 ¢ 1998 rona — o crenuanbHOCTAM:
Ne 33.03-P-2.0-23269/2021 «OKOHOMHYECKHE HAYKW»,
«lOpunnueckue Hayku»,
Cymma norosopa — 398 840-00 «[lemarornueckue HAyKu» U
«IIcuxonornyeckue Haykn»;
C 23.04.2021 1o 22.04.2022 ¢ 2004 rona - mo BceM CIICIUAIBHOCTSIM,
KpOMe MEJUIMHBI U (apMaiuu;
Ccrinka Ha caiit ObC — ¢ 2007 roma - mo BCceM CIICIUAIBHOCTSIM,
http://diss.rsl.ru BKJII0Yast pabOTHI [10 MEAUIIUHE K
bapmanmm.
Komuuectso ximoueit — 10
nuueH3ui + pacnevyarka B MBI
bJI BUHUTU PAH | [IpuHamie:;xHOCTh — CTOPOHHSS Kpynneiimas B Poccuun 6a3 qaHHBIX 110
PexBusutel norosopa- BUHUTH | ectecTBEHHBIM, TOYHBIM Y TEXHUYECKUM
PAH HaykaM. Bxirouaet matepuainsl PXK
Horosop ot 20.04.2022 (PedeparuBnoro xypuana) BUHUTU ¢
Ne 33.03-P-3.1-4426/2022 1981 r. O6mmuii o0bem BJI — 6omaee 28
MJIH. IOKyMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2022 o 19.04.2023
CcbLika Ha calT —
http://www.viniti.ru/
KonnyecTBo Kkimroyent —
JIOKAJIbHBIN TOCTYII AJIS
noJsib3oBatesiert PXTY B UBIL]
PXTYV.
Hayuno- [TpuHa1EKHOCTH — CTOPOHHSAS Hayunas snexkrponHast 6ubinorexa
JIEKTPOHHAs PexBu3uTel Oorosopa — eLIBRARY.RU — sto kpymnHeimuit
O6ubanoTeka 00O Hayynas 3neKkTpoHHas poccuiickuii nH(pOpPMAaIMOHHO-
«eLibrary.ru» o6ubnuoreka, aHAJTIMTUYECKUI MopTal B 00J1aCTH HAYKH,

Horosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma morosopa — 1 309 275-00
C01.01.2022 o 31.12.2022

CchplIKa Ha CalT —
http://elibrary.ru

KonuyecTBo kitoueit — 1octyn
g nonb3oBaresied PXTY o IP-
azpecaM HEOrpaHUYEH.

TEXHOJIOTUH, MEJUIIMHBI 1 00pa30BaHus,
coJiepKaluii pedeparsl M MOJTHBIE TEKCTHI
0osee 29 MJITH Hay4HBIX cTaTeil U
nyOJUKaIuii, B TOM YHCIIE 3JIEKTPOHHbBIE
Bepcuu 6oiee 5600 pocCUNCKUX HAYYIHO-
TEXHUYECKUX KYPHAJIOB.
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VY 1aneHHsbI JOCTYII ITOCIIE
MEPCOHAILHOM pEeTruCTpalviy Ha
caiite HOB.

CnpaBoyHo-
MpaBoOBasi CUCTEMa
I"apanT»

[IpuHaIeKHOCTD — CTOPOHHSIS
Kontpakr ot 27.12.2021

No 215-2742A/2021

Cymma kontpakta 680 580-00
C 01.01.2022 o 31.12.2022

CchUIKa Ha CalT —
http://www.garant.ru/

KonnuecTBo kitoueit — qoctyn
1t tonb3oBarened PXTY o IP-
aJpecaM HeOrpaHUYEH

I"apaHT — cipaBOYHO-IIPaBOBask CUCTEMA
10 3aKOHOJATENBLCTBY Poccuiickon
denepanuu.

DIIeKTPOHHO- [IpuHaIeKHOCTH — CTOPOHHSIS DJIeKTpOHHas OMOIMOTEKa BKITIOYAET
oubmoreuHast «NEKTPOHHOE U3/IaTEIIbCTBO 6osee 5000 HauMeHOBaHMM YUeOHUKOB U
cucremMa FOPAITY y4eOHBIX TIOCOOUIT 110 BCEM OTPaCIIsSIM
U3IaTenbCTBa Horosop ot 16.03.2022 3HaHUU JJ1 BCEX YPOBHEU
«FOPAWT» Ne 33.03-J1-3.1-4377/2022 po¢ecCHOHATBLHOTO 00pa30BaHUS
OT BEyIUX HAYYHBIX LIKOJI C
Cymma norosopa — 478 304.00 coOnroeHreM TpeOOBaHUN HOBBIX
OI'OCos.

C 16.03.2022 no 15.03.2023

Ccpuika Ha caiit — https://biblio-

online.ru/

KonuyecTBo kiroueit — 1octyn

JUTSI 3apETUCTPUPOBAHHBIX

nonb3oBareneit PXTY c moboro

KOMIThIOTEpA.

Y ianeHHbli JOCTYII ITOCIIE

MIEPCOHAIIBHON PETUCTPALlUH Ha

camite ObC.
ONEeKTPOHHO- IIpuHaUIeKHOCTE — CTOPOHHSA KommuiekT u3ganuii, BXOAAIMNX B 0a3y
OoubIroTeyHast 00O «ITonurexpecype» TaHHBIX «JJEKTPOHHAs OUOIHOTEKa
cucremMa Horosop ot 16.03.2022 TexHudeckoro BY3ay.
«KoHcynbTanT Ne 33.03-P-3.1-4375/2022
CTYyJICHTa»

Cymma norosopa — 258 488 - 00
C 16.03.2022 no 15.03.2023

CcpUIKa Ha caiT —
http://www.studentlibrary.ru

KonngecTBo Kiro4yeit — 10CTyI
JUISL 3apErMCTPUPOBAHHBIX
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noas3oBareneii PXTY ¢ moboro
KOMIThIOTEpA.

Y naneHHslil 10CTyN OCIE
MePCOHAIBHON PETHCTPAIlUU Ha
caiite ObC.

10 DNEKTPOHHO- [IpuHannexHOCTh — CTOPOHHSAS Konnexnus n3nanuii yueOHUKOB U
OubIMoTeYHAs 000 «(3HAHUYMy, y4eOHBIX MTOCOOHH O Pa3TuIHBIM
cucTema JHorosop ot 06.04.2022 OTpacJiIM 3HaHUMU U1 BCEX YPOBHEN
«ZNANIUM.COM | Ne 48 56¢/33.03-P-3.1-4378/2022 | npodheccrOHAILHOTO 00pa3oBaHusl.

»
CymmMma norosopa — 31 500-00
C 06.04.2022 no 05.04.2023
CcbLika Ha calT —
https://znanium.com/
KonnuecTBo kitovent - 10CTym s
3aperucTpUPOBAHHBIX
nosib3oBareneit PXTY c moboro
KOMIIBIOTEPA.

11 HNudopmannonno- | [IpuHaIeKHOCTh — CTOPOHHSS CucremaTtu3zanus, KOppeKTUPOBKa
AHAIUTHUYECKAs 00O «HayuHast 3neKTpOHHAas npoduneit yuensix PXTY u ynuBepcurera
cucrema Science OoubnmoTexa» B 1IeJIOM. AHAJIN3 MTyOJINKAIIMOHHON
Index AKTUBHOCTH COTPYAHHUKOB YHHUBEPCUTETA.

Horosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

Cymma gorosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CchUIKa Ha caiT —
http://elibrary.ru

KonmmaectBo xmroueit —
JIOKaJIbHBIN TOCTYI JJIs1
cotpyauukoB MBILI.

BCCHJIaTHbIe apXI/IBHBIe KOJJICKII WU, an06peT CHHBLBIC MI/IH06pHay1(I/I JJIA By3OB.
ApxuB MzmarensctBa American Association for the Advancement of Science.llaker «Science

Classicy 1880-1996

Apxus U3natenscrBa Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB m3narenscrea Mucruryra duszuku (BemukoOpuranus). Ilaker «Historical Archive 1874-

1999y ¢ 1epBOro BBIIYCKA KAXKAOr0 xypHaia no 1999, 1874-1999

Apxus nznarenscraa Nature Publishing Group. ITaket «Naturey» ¢ mepBOro BhIIIYCKA IIEPBOTO HOMEPA

no 2010, 1869-2010

ApxuB m3narensctBa Oxford University Press. TTaker «Archive Complete» ¢ mepBOro BBITYCKA

KaKI0ro xypHaia mo 1995, 1849-1995
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ApxuB m3natenbctBa Sage. [laker «2010 SAGE Deep Backfile Package» ¢ mepBoro Beimycka
Kaxkaoro xypHana mo 1998, 1890-1998

ApxuB m3narensctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BbllycKa KaxJa0ro
xkypHasa o 1996, 1798-1997

ApxuB m3narensctBa Cambridge University Press. IMTaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBoro BeIycka Kakaoro )ypHaia mo 2011, 1827-2011

ApxuB xxypHanoB Koponesckoro xumuyeckoro obmecta(RSC). 1841-2007

ApXHB KOJUICKIIMH )KYPHAJIOB AMEPUKAHCKOTO reodusndeckoro corsa (AGU), mpegocraBisieMbiid
uznatenbctBoM Wiley Subscription Services, Inc. 1896-1996

Becrnatable odunmansHbie OTKPBITEIC pecypchl MHTEepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6wenunsier 6onee 10000 HaydHBIX JKYPHAJIOB IO Pa3IMYHBIM OTpACIsM 3HAHUHN (OKOJIO 2
MUJUTHOHOB cTateid) uzl34 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 06aze pasmemienHo 6osee 3000 KHUT MO pa3jUYHBIM OTPACISAM 3HAHWW, MPEAOCTABICHHBIX 122
HAyYHBIMH WU3/1aTETHCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza mamnbx BKItouaer Oosnee 300 perneH3MpyeMbIX KYpHAJIOB 1O OMOMEIUIIMHE, MEAWIIMHE H
€CTECTBEHHBIM HaykaM. Bce cTatbu, pa3MmelieHHble B 0a3e, HaXOASATCS B CBOOOTHOM JIOCTYIIE.

4. DnexTpoHHbIH pecypc arXiv https://arxiv.org/

Kpynueiimum OecryaTHBIA apXyB 3JEKTPOHHBIX HAYYHBIX MyONHKAnuil 1o pasfaenaMm (QU3uKH,
MaTEeMaTHK{, WHPOPMATHKH, MEXaHUKH, AaCTPOHOMUU U Owonormu. Kmeercs moapoOHBIH
TEMaTUYECKHI KaTalor U BO3MOXKHOCTb ITOMCKA CTaTel IO MHOXKECTBY KPUTEPHUEB.

5.  Komreknus sxypuaios MDPI AG http://www.mdpi.com/

MHOroIUCUMIUIMHAPHBIA  UGPOBON  HM3AATENBCKUNA  pecype, sBiseTcss MmaaTGopMoi  Juis
pEelEH3UPYEMBIX HAYYHBIX XYpPHAJIOB OTKpBITOro mocrymna, usnawmommxcs MDPI AG (bazens,
[Beiinapus). M3natenbctBo BhiyckaeT Oosiee 120 pa3HOOOpa3HBIX SIEKTPOHHBIX >KYpHAJOB,
HaXOJSIIUXCS B OTKPBITOM JIOCTYTIC.

6. MWsmatenncTBO ¢ OTKPBITHIM goctynoM InTech http://www.intechopen.com/

[TepBoe u kpymHelee B MUPE U3JATEIBCTBO, MTyOIMKYIONIEe KHUTH B OTKPHITOM JOCTYIIE, OKOJIO
2500 nayuyHbix u3ganuii. OCHOBHAs TeMaTHUeCKasl HAIPaBJICHHOCTh - (PU3HUECKHUE U TEXHUYECKHE
HayKH, TEXHOJIOTUH, METUITUHCKNE HAYKH, HAYKH O )KH3HHU.

7. basza manHbIx xuMudeckux coeaunennit ChemSpider http://www.chemspider.com/
ChemSpider — 310 GecratHas XUMUUecKkas 0a3a JaHHbBIX, MPEIOCTABISIOMIAS OBICTPBIN TOCTYI K
Oonee uyem 28 MHUIJUIMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOW wuH(opmammu. Pecypc
npuHauiexkuT KoponeBckomy xumuueckoMmy oOmectBy BenukoOputanuu (Royal Society of
Chemistry).

8. Komneknus xxypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — koyieKIust >KypHaJIOB, B KOTOPBIX MYOJIUKYIOTCS OTYETHI O HOBBIX HUCCIIEIOBAaHUAX B
00J1acTH €CTECTBEHHBIX HAyK U MEIUIMHBL. Bee )KypHaisl pa3menieHsl B cBo6ogHoM goctyne (Open
Access), Bce CTaTbH MPOXOJAT CTPOTO€ HAYYHOE PELEH3UPOBAHMUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo mo mareHTam u ToBapHbBIM 3Hakam CIIIA — USPTO — mpenoctaBnsieT cBOOOIHBIIM
JOCTYT K aMEpUKaHCKUM MaTeHTaM, OIyOynKoBaHHBIM ¢ 1976 r. I1o HacTosee Bpemsi.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TatenTs! (1uO0 maTteHTHbIE 3asBKU) Oosiee 50 HAMOHATNBHBIX M HECKOJIBKUX MEXJIYHAPOJHBIX
MATEHTHBIX OIOpPO, B TOM YHcIe mociHbie TeKeThl mateHToB CLIA, Poccun, ®panmum, SAnonuu u ap.
11. denepanbHbIi WHCTUTYT MIPOMBIIUIEHHOU COOCTBEHHOCTHU (®UIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypest GUIIC cBoGonHOTO HOCTYMA!

- DOnextponHsie OroeteHn. 3o0perenus. [lone3nsie Mmoenm.

- OTKpbITBIE peeCcTPbl POCCUNCKUX M300PETEHUH U 3aBOK Ha U300peTeHUSI.
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- Pedeparbr poccuiickux maTeHTHBIX TOKYMEHTOB 3a 19942016 rr.
- IlonHble TEKCTHI POCCUUCKUX TATEHTHBIX JOKYMEHTOB U3 TMOCIEIHEr0 OQUIUAIBHOTO
OrOJUIeTCHS.

6.3 TpeGoBaHus K KaaApoBbIM ycjaoBusiM peanusanun OOII 6axkanaBpuara

Peammzanmss  OOIl OakamaBpuata oOecreunMBaeTCsl MEAArOTMYECKUMH  PaOOTHHKAMHU
YHUBEPCHUTETA, a TaKXKe JMIaMH, npuBiekaeMbiMi K peanmu3aiuu OOIl OakanaBpuara Ha WHBIX
YCIIOBUSIX.

KBanugpukarnms HeIarOrMueCKUX pabOTHHUKOB YHUBEPCHTETA COOTBETCTBYET
KBaIN(UKAIMOHHBIM TPeOOBAaHMSM, YKa3aHHBIM B KBAJTM()UKAIMOHHBIX CIIPABOYHHMKAX W (WIJIH)
npodeCCHOHATBHBIX CTAaHIAPTaX.

He menee 60 npouenmosé 4YUCICHHOCTH TEJarorm4eckuXx paOOTHUKOB YHUBEPCHUTETA,
yyactBytoumx B peanmsanuu OOIl OakanaBpuara, W JIHI, NPHUBICKAEMBIX YHUBEPCHTETOM K
peanmuzauu OOl GakanaBpuaTa Ha MHBIX YCIOBHAX (MCXOS M3 KOJMYECTBA 3aMEIIAEMBIX CTABOK,
NPUBEICHHOTO K LIEJIOYMCICHHBIM 3HAYCHHSIM), BEIyT HAYYHYIO, Y4eOHO-METOAMYECCKYIO U (MJIH)
IPaKTHYECKYIO paboTy, COOTBETCTBYIOUIYIO MPOQIIIIO TPEIIOIaBAeMON AUCIUILIMHBI (MOJTYJIS).

He menee 5 npouenmoeé 4UNCICHHOCTH TIENAarorn4ecKuX paOOTHHKOB YHHBEPCHTETA,
ydactByronmmx B peanusanuu OOIl OakanaBpmara, W JHI, NPHUBIEKAEMBIX YHUBEPCHTETOM K
peanuzanun OOII G6akanaBpuaTa Ha HHBIX YCJIOBHIX (MCXOMIS U3 KOJUYECTBA 3aMEIIAeMbIX CTABOK,
IPUBEICHHOTO K IIEJIOYMCICHHBIM 3HAYCHUSIM), SBIISIFOTCS PYKOBOJUTEISIMU U (W) paOOTHUKAMH
WHBIX OpraHM3alyii, OCYIICCTBISIIOIMMU TPYIOBYIO ACATEIBLHOCTh B MpodeccnoHanbHOU cdepe,
COOTBETCTBYIOUICH MPOPECCHOHAIBHON JEATEIFHOCTH, K KOTOPOH TOTOBSITCS BBITYCKHUKH (MMEIOT
cTax paboThI B JaHHOU TpodeccroHanbHoO cdepe He MeHee 3 JieT).

He menee 60 npoyennos 9iCICHHOCTH MEAArOTMYECKUX PAOOTHUKOB YHHUBEPCUTETA M JIHIL,
HPUBJIEKAEMbIX K 00pa30BaTEIbHON JIEATEIBHOCTH YHUBEPCHTETa HA WHBIX YCIOBHUSX (MCXOIS U3
KOJIMYECTBA 3aMEIIaeMbIX CTaBOK, IPUBEICHHOTO K IIEJIOUYHCICHHBIM 3HAYCHHUAM), UMEIOT YUCHYIO
CTEICHB (B TOM YHUCIIE YYCHYIO CTCIICHb, MOJYYCHHYIO B UHOCTPAHHOM rOCYIapCTBE U IIPU3HABAEMYIO
B Poccwuiickoit @enepanun) u (WIM) ydeHoe 3BaHME (B TOM YHCIIE YYEHOE 3BaHUE, MMOJYyYEHHOE B
MHOCTPaHHOM TrocyJapcTBe U mpu3HaBaemoe B Poccuiickoit @denepanun).

6.4 TpeGoBanusi k puHAHCOBBIM ycjaoBusAM peanusauuu OOII 6akanaBpuara

®dunancoBoe obecneuenue peanuzanuu OOIl GakanaBpuarta oCyliecTBIsETCS B 00beMe HE
HIDKE 3HaueHUWM O0a30BBIX HOPMATUBHBIX 3aTpaT Ha OKa3aHUE TOCYAApPCTBEHHBIX YCIYT II0
peanmu3ani 00pa30BaTEeNFHBIX MPOrPaMM BBICIIETO O0pa3oBaHHsS — MporpaMM OakajaBpuaTa U
3HaYeHUH KOPPEKTHPYIOUMX KO3(Q(PHUIHMEHTOB K 0a30BbIM HOpPMaTHBaM 3aTpaT, ONpeaessieMbIX
MuHuCTepCcTBOM HayKH U Bbicuiero oopasosanus Poccuiickoit denepanuu.

6.5 TpeGoBanus K NpUMEHsIEMbIM MEXaHM3MAaM OIIEHKH KayecTBa 00pa3oBaTe/ibLHOI
AeATEeJLHOCTH U NOATroTOBKH o0yvaromuxcs no OOII 6akanaspuara

KayectBo 0Opa3oBarenbHOM  JESATEIBHOCTM M MOATOTOBKM — oOywarommxcst  OOII
OaxanaBpuaTa ONpeaeNnseTcs B paMKaX CHCTEMbl BHYTPEHHEW OLIEHKH, a TaK)Ke€ CUCTEMbI BHELITHEH
OLIEHKH, B KOTOPOW YHUBEPCUTET MPUHUMAET yyacTHe Ha JJOOPOBOJIHHOI OCHOBE.

B umensx cosepmencrBoBanus OOIl 0OakanaBpuaTa TpuU TNPOBEACHUU PETYISIPHOU
BHYTPEHHEH OIIEHKHM KadecTBa 0Opa30BaTENbHOM AEATENbHOCTH M MOJATOTOBKU OOYYaIOUIUXCS 10
OOII O6akanaBpuara nmpuBiekaeT padotonareneil U (Win) UX 00bEINHEHUS, UHBIX IOPUANYECKUX U
(unu) GU3NYECKUX JIUILL, BKIIOYas MeAarornuyeckux pabOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH CUCTEMBI OLIEHKH KauecTBa o0pa3oBareiabHON faestenbHocTu o OOII
OakanaBpuaTa 00y4aroIUMCs MPEIOCTaBIAETCS BO3MOKHOCTh OLICHUBAHUSI YCIOBUH, COJIepKaHuUs,
OpraHu3aly ¥ KadecTBa 00pa30BaTEIbHOrO MPOLECCca B LIEJIOM U OTAENbHBIX JUCIUIUIMH (MOTYyJIeH)
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U TIPAKTHK.

BHemiHsAs onieHKa KayecTBa 00pa30BaTeNbHON AESITEIBHOCTH IO MIporpamMme OakaiaBpuara B
paMKax MpoLeaypbl TOCYIapCTBEHHON aKKpPEAUTALUU OCYILECTBISETCS C LENbI0 MOATBEPKACHUS
COOTBETCTBUS 00pa30BaTENbHON AEATENBHOCTH 1O Mporpamme OakanaBpuata TpedoBanusm OI'OC
BO.

BHemHssa oneHka kayecTBa 00pa30BaTENbHON NEATEIBHOCTH U MOJTOTOBKH OOYUYaAIOIIMXCS
no OOII OakanmaBpuara MOXET OCYUIECTBIATHCA B paMKax MNpodhecCHOHaNbHO-00IIeCTBEHHOM
aKKpeIUTaIMH, TPOBOJUMON paboToAaTesIMu, UX OObEIUHEHUSAMH, a TAKKE YIOJTHOMOYCHHBIMU
UMU OpraHu3alusMd, B TOM YHCJIE WHOCTPAHHBIMH OPraHU3aLUAMHU, JMOO aBTOPHU30BAaHHBIMU
HAIlMOHAJBHBIMU  MPO(ECCHOHATFHO-00IIIECTBEHHBIMI ~ OPTaHM3ALUSAMH,  BXOJSIIUMH B
MEXIYHAPOJHBIE CTPYKTYPBI, C LENbI0 MIPU3HAHUS KA4eCTBAa U YPOBHS MOATOTOBKHU BBIMTYCKHHUKOB
OTBEUAIONTUMU TPeOOBAHUAM MPO(EeCCHOHATBHBIX CTAHIAPTOB (TP HAIUYUH) U (WIK) TpeOOBaHUSM
pBIHKA TPYJa K CIEeIMATUCTaM COOTBETCTBYIOIIETO MPOQHIIS.

7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbI OHEHKH
KAYECTBA OCBOEHUA OBYYAIOIIIUMUCSA TPOI'PAMMbI BAKAJIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ mno wHampamieHuto mnoaroroBku 15.03.02
TexHoJiornyeckue MalIMHbLI U 000PYI0BaHUe OLICHKa KauecTBa ocBoeHMs oOydaronmumucs OOI1
OakanaBpuaTa BKJIIOYACT TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHYIO artectanuio u [ A
oOyJaromuxcs.

HopmatuBHO-MeTOIMUeCKOE  OOecrieyeHHue  TEKYLIero  KOHTPOJs  yCIIEBAEMOCTH,
npoMexyTouHoil arrectauu U [MA obOywaromuxcs mo OOIl GakanaBpuaTta OCyIIECTBISIETCS B
cootBercTBUU ¢ ®PI'OC BO 3++ 1 10KanbHBIMU HOPMAaTUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPONb, NPOMENCYMOUHAS ammecmayus. U ammecmayuoHHble UCHbIMAHUSA
umoeosol (2ocyoapcmeaeHnnotl umozogotl) ammecmayuu euinyckuuxos OOII 6akanaspuama

Texyuuii KOHTPOJIb U MPOMEKYTOUYHASI aTTECTALUS 110 BCEM BUJaM y4e€OHOU AESITeIbHOCTU
00y4aroIuXCcsl OCYIIECTBISIETCS B COOTBETCTBUU ¢ TpeboBaHusMu [lonoxeHuss o peHTHHTOBOM
CHUCTEME OIEHKH KauecTBa yueOHoU paboThl cTyaeHToB B PXTY um. JI.U. MenaeneeBa, mpuHATOTO
pemiennem Yuenoro coera PXTY um. JI.1. MenaeneeBa ot 26.02.2020, npotoko:n Ne 8, BBEAEHHOTO
B AeiicTBue npukazoMm pekropa PXTY um. JI.U1. Mengaeneesa ot 20.03.2020 Ne 27 O/1.

Texymumii KOHTPOJIb YCIIEBAEMOCTH O0YUaIOIIMXCsl 00ECeUyBaeT OLEHKY YPOBHS OCBOEHUS
JTUCIUIUINH, TPOXOXKACHUS NPaKTUK, BbinoiaHeHus BKP u npoBoauTcs npenoaaBarenem Ha J000M
U3 BHJAOB YUEOHBIX 3aHATUN. Q0A3amenvHoOll CcOCMAgnAlOWell meKyujezo KOHMmpOs
ycneeaemocmu  A6AAEMCA  yYem NPEno0asamenimu noceuwaemMocmu y4eOHvlX 3aHAMuUU
obyuarouwumucs. 11o pesynpraTam TEKyIIEro KOHTPOJISI yCIIEBAEMOCTH TPH pasza B CEMECTP UL BCEX
KYpCOB 110 BCEM JUCIMIUIMHAM MPOBOJUTCS aTTecTalus 00ydarouxcsl.

[TpomesxyTouHas aTTecTalys IpoBOIUTCS B (popMe IK3aMEHOB, 3a4ETOB C OLIEHKOI U 3a4eTOB
JUIS BCEX KYpCOB IO AMCLUUIIIIMHAM U ITPAKTHKaM, IPETyCMOTPEHHBIM yueOHBIM IJIaHOM. Pe3ynbpTaTsl
Cauy 3a4€TOB OLICHUBAIOTCS HA «3a4YTEHO», «HE 3aUTEHO»; 3a4E€TOB C OLIEHKON M 3K3aMEHOB — Ha
«OTJIIMYHOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

ITpu ocBoenun Hacrosmeit OOIl GakanaBpuaTta W3y4eHUE YAaCTH JWUCLUILUIMH MOXET OBbITh
3aMEHEHO Ha OHJIAMH-KYpChl, MpH YCIOBHHM, 4YTO B pe3yJbTaTe OCBOEHUS OHJIAMH-Kypca
bopMHpYIOTCS T€ K€ KOMIIETEHLIUH (YaCTH KOMIIETEHIINI), YTO M B paMKaX yKa3aHHbBIX JUCIHUILIHH.
OmnnaifH-Kypc JOJDKeH OBITh BBIOpaH M pealin3oBaH B COOTBETCTBUM ¢ [lonokeHueMm o 3auere
pe3yibTaTOB  OCBOCHHS  OTKPBITBIX  OHJAMH-KYpCOB, pealu3yeMbIX  00pa3oBaTeIbHBIMU
opranmsamusamu, B PXTY um. J[.U. MenaeneeBa, npuHATOro pemenremM YdeHoro coera PXTY um.
J.1. Menneneesa ot 27.03.2020, npotokon Ne 9, BBeieHHOr0 B AelicTBHe Tpuka3zoM pexkropa PXTY
uM. JI.1. Menneneesa ot 27.03.2020 Ne 29 OJ1.

I'MA ocymiecTBisieTcss B COOTBETCTBHHU C TpeOoBaHusAMU [1omokeHust 0 mopsiike IPOBEICHUS
rocy/1apCTBEHHON UTOTOBOM aTTeCTalluy 110 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUS
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— mporpaMMamM OakajaBpuara, IporpaMmMmaM CHeIHaINTeTa, IporpaMmMaM Maructparypsl B PXTY
uM. JI.11. Menneneesa, npuHaToro pemenuem YdeHoro cosera PXTY um. J[.M. MenneneeBa ot
30.10.2019, mpotokos Ne 3, BBeieHHOTO B JielicTBUE puka3zoM pektopa PXTY um. /[.U. Menaeneera
ot 14.11.2019 Ne 646A; [TonoxkeHus O BEIMYCKHOW KBATM(DUKAIIMOHHOW paboTe I 00yJarOIIHXCs
no oOpa3oBaTeIbHBIM IpOTrpaMMaM BBICIIET0 00pa3oBaHusi — IMporpaMMaM OakajaBpHara,
mporpammaM crenuanurera, nporpammam marucrparypsl B PXTY wum. .M. Menneneesa,
npuHsToro pemenrueM Ydenoro cosera PXTY um. JI.1. Mengeneea ot 30.10.2019, nmpoTtokon Ne 3,
BBEJICHHOTO B JieiicTBue npuka3oM pektopa PXTY um. JI.. Menneneesa ot 14.11.2019 Ne 646A.

K I'MA nmomyckarotcsi oOydaromuecs, He UMEIONINe aKaJeMHUYeCKOW 3aJ0JKEHHOCTH U B
NOJTHOM 00Bbeme BhInosHuBIIME yueOHbIH 1an o OOIT 6akanaBpuara B coorBercTBuu ¢ ®I'OC BO
3++ no HanpasyeHnto noArotoBku 15.03.02 TexHosiornyeckue MaliuHbl U o0opyaoBanue. Jis
npoBenenus [ MA B yHHBepcHTETE €XKEr0JHO (OPMUPYIOTCS TOCYIapPCTBEHHBIE SK3aMEHAI[OHHBIE
komuccnn (I'DK) u anemmsuuonnsle komuccuu. Tembl BKP oTpaxkatorT akTyanbHbIe TPOOJIEMBI,
CBs3aHHBIE C HanpasyieHueM noaAroToBku 15.03.02 TexnoJiornyeckue MaliMHbI 1 000pPy/10BaHHe.
YHUBEpPCUTET YTBEPXKAAET MEepPeUeHb TEM BBIMYCKHBIX KBATU(UKALMOHHBIX paboT, MmpergaraeMbix
oOyJaromumMcs (Janee — mepeueHb TeM), U JIOBOJUT €T0 JI0 CBEJCHHS 00YJarOIIUXCs HE TI03/THEE YeM
3a 6 Mecs1LeB 10 AaThl HaYauIa rocyJapCTBEHHON UTOTOBOM aTTeCTALNH.

Tema BKP nepcoHanbHO 17151 KaKI0T0 00y4YaOIIerocs: yTBEPKIACTCS IPUKA30M ITPOPEKTOpa
[0 YHUBEPCUTETY Iepe/l HauajaoM BBIMOJIHEHHs BBIMTYCKHON KBATM(PHUKAIIMOHHOHN paboThl. [laHHBIM
IIPUKA30M yTBepkaaerca Takxke pykooautenb BKP. Ilepen navanom BbemosnHenus BKP
00y4arouuiicsi COBMECTHO C PYKOBOJIUTEIEM COCTAaBIISIET MHIWBUIYaJIbHBIA IJIaH MOJATOTOBKU U
BeinosiHeHMs: BKP, npenycmarpuBaromuii 04epelHOCTs U CPOKHU BBIIIOJIHEHUS OTACIIBHBIX 4acTei
pabotel. Tekct mnoscHutenbHoOl 3anmucku BKP mpoBepsiercs Ha Hanuuume HEMpPaBOMEPHBIX
3auMcTBOBaHuM. [IpoBepka ocyiiecTBiaseTcsl B COOTBETCTBUM ¢ [losiokeHneM 0 mopsiike IpOBEPKU
BBIMMYCKHBIX KBIM(UKAIIMOHHBIX pa0OT ¥ HAayYHBIX JOKJIAJOB 00 OCHOBHBIX pe3ylbTaTax
MOJIFOTOBJIEHHBIX HAay4YHO-KBAIM(HUKALMOHHBIX paboT (AuccepTanuii) Ha 00beM 3aUMCTBOBAaHUS U
UX pa3MEICHUs B AJIEKTPOHHO-OMOMMoTeunon cucteme PXTY um. J[.W. MenaeneeBa, mpuUHATHIM
pemienueM Yuenoro coseta PXTY um. J[.1. Menaeneesa ot 30.10.2019, npotokon Ne 3, BBeIeHHBIM
B ferctBue npuka3zom pekropa PXTY um. JI.1. Menneneea ot 14.11.2019 Ne 646A.

3amura BKP npoBoauTcs Ha oTkpbIThIX 3aceqanusx ['OK ¢ yuactueM He MeHee IBYX TpeTen
ee coctasa. ['paduk 3ammtel BKP cocraBisiercs mo coriaacoBaHMio ¢ 00y4aoUMMHCS U JOBOAUTCS
70 CBeJieHHsI oOydaromuxcsi He mo3aHee, yeM 3a 30 aHeil no Hadana padotel ['OK. PesynbpraTs
pabotel I'DOK onpenenstoTcss OLIGHKAMH  «OTJIMYHO», «XOPOIIO», «yJOBIETBOPHUTEIHHOM,
«HEYAOBJIETBOPUTEIILHO» U OOBSABIAIOTCA B TOT € JI€Hb IMOC/e OQOPMIIEHUS B YCTaHOBJICHHOM
HopsijIKe MPOTOKOJIOB 3aceanuii komuccuil. [To okonuanum padots! npencenarens I'OK cocrasnser
OTYET O IpojeaHHON padoTe.

Jlnist 0Oyuaromuxcst U3 YMciaa MHBAJIKJIOB H JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBS
I'MA npoBoautTcs ¢ y4eToM OCOOEHHOCTEH HX MCUXO(PU3UYECKOTO DPA3BUTHS, MHAUBUAYAIbHBIX
BO3MO>XHOCTEHN U COCTOSIHUS 3J0POBBSI.

8 PABOYME NPOI'PAMMBI IUCHUIIVINH, TIPAKTUK U TUA
PabGoune nporpaMmbl AUCITUTUINH, TpakTHK U [ A

OCHOBBI pOCCUICKOM TOCYAapCTBEHHOCTH
dunocodus

Ucrtopus Poccun

WNHOCTpaHHBIN SA3bIK

Pyccknii s13b1k 1 KynbTypa pedn

OCHOBBI 5KOHOMUKH U YNIPaBJIECHUSI IPOU3BOICTBOM
[IpoGieMbl yCTOMYUBOTO pa3BUTHS

IIpaBoBeneHue

NG~ WNE
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.

®duznueckas KyJIbTypa U CIOPT

OCHOBBI yIIpaBJeHUs IPOCKTaMU

CounanbHO-IICUXO0JI0OTUYECKUE OCHOBBI PA3BUTHS JIMUHOCTH

OCHOBBI BOGHHOM MOJATOTOBKH

be3onacHOCTb KU3HEAECATENBHOCTH

DNEKTUBHBIC TUCIUIUIMHEI 10 GU3NYECKON KYIbTYPE U CIIOPTY
Maremartuka

®dusuka

OO61as u HeopraHudeckasi XuMus

Opranunueckasi XuMust

duznueckas XUMHUS

MarepuanoseneHue

WNnxenepHas U KOMIbIOTepHas rpaduka

TeopeTnueckass MEXaHHKa

Hudposoe npoektupoBanne (CAD)

[Tpuxnaanas u BerunciaurenbHas mexanuka (CAD/CAE)

Boruncnutensnas runpogunamuka (CAE/CFD)

MopenupoBanre MyJIbTHAUCIUIUIMHAPHBIX CUCTEM

MonenupoBaHue XUMUKO-TexHoJornyeckux npoueccos (CAPP)

OcHoBBI HTHPOPMAITMOHHBIX TEXHOIOTHIA

[IpodunsHoe mnporpamMmHoe oOecredyeHue Mg pemieHus 3agad  npodecCHOHaTbHON
NeSITEIbHOCTH

AAroput™MBbI 1 iporpaMmMmupoBanue Ha Python

AHanu3 TaHHBIX U MAIIMHHOE O0YyYEeHHE

BBenenue B unxkeHepHyo aesarenbHOCTb. STEM-mipoekT

Bsenenue B nporpammuyo nHxeHeputo. U T-poekt

BBenenue cuctemMuyro uHxkeHeputo. HKeHEepHBbINA TPOEKT
WHxeHepHO-KOHCTPYKTOPCKUNA MPOEKT (XUMHUYECKOE KOHCTPYKTOPCKOE OI0pO)
BBeznenue B uccienoBarenbCKyro 1eATeIbHOCTh

HccnenoBatenbCkuii MPOEKT

TexHONOrnYeCcKu MpoeKT

0O0630p uHAYCTpUN

BBenenue B XUMHUYECKYIO TEXHOJIOTHIO

DNEeKTPOTEXHUKA U TTPOMBIIIIICHHAS SJIEKTPOHUKA

[Ipoueccsl u anmnapaTbl XUMUYECKOW TEXHOJIOTUH

OO6m1ast xumMuYecKasi TEXHOJIOTUs

CucreMsl ynpaBiIeHUs TEXHOIOTUYECKUMHU MAIlIMHAMU B 000PYyJ0BaHUEM
ConpoTHuBiIeHHE MaTEPUAJIOB

JleTanu MalivH U OCHOBBI KOHCTPYHPOBAHUS

TexHOMOTH KOHCTPYKIIMOHHBIX MaTePUAJIOB

TexHOoMorus MalIMHOCTPOEHUS

KoHcTpynpoBanue 1 pacder 31eMeHTOB 000py10BaHUS

OCHOBBI TEXHHUUYECKOTO PErYJIMPOBAHUS U YIIPABICHUS Ka4€CTBOM
AJTUTUBHAS TEXHOJIOTHS

OcCHOBBI B3aMMO3aMEHSAEMOCTH U HOPMHUPOBAHUS TOYHOCTHU U3/1EJIMNA MAITUHOCTPOEHUS
TexHnka 6€30MaCHOCTH ¥ HABBIKK PAOOTHI B TAOOPATOPHH M HA IPOU3BOJICTBE
VYrnepoaHsie MaTepuaibl

[IpupoiHbIE SHEPrOHOCHUTENN

OCHOBBI NPOEKTUPOBAHUS TEXHOJIOTHH TOIIMBA U YTIAEPOIHBIX MaTEPUATIOB
BricokoreMneparypHas nepepaboTKa yriaepoacoAepikKallero Chlpbs
KuneTnka roMoreHHbIX U reTepOreHHBIX MPOLIECCOB

MopenupoBaHue MPOIIECCOB U amnmapaToB Xxumudeckoit Texnonoruu B ChemCAD (DWSIM)
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60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

OO6opynoBaHue ¥ TEXHOJIOTHS TIPOU3BOJICTB MEepepad0TKu HETH U Ta3a
O6opynoBaHue ¥ TEXHOJIOTHUS TIPOU3BOJCTB YIIIEPOIHBIX MaTEPUAIOB
MexaHu3Mbl OPraHUuYeCKUX peaKimii

BBeneHune B TEOpHIO IIPOLIECCOB OPraHUUECKOTIO CUHTE3a

BBenenve B IpOMBIIUICHHYIO OPTaHHYECKYI0 XUMHIO

Teopust XUMHUYECKUX ITPOLIECCOB OPraHUYECKOIO CUHTE3a

TexHonorus opraHM4eCcKUX BEUIECTB

OcHOBBl pacueTa U IPOECKTHUPOBAHUS allapaToB OCHOBHOI'O  OPraHU4ECKOIO
He(TEeXMMHYECKOTO CHHTE3a

TexHos10rMs OCHOBHOI'O OPraHUYECKOT0 CUHTE3a

Teopust XUMHUKO-TEXHOJIIOTUYECKUX MTPOLIECCOB TOHKOI'O OPraHMYECKOTO CUHTE3a
XUMHS 1 TEXHOJIOTHSI OPraHU4ECKUX BELIECTB

HccnenoBanue v CHHTE3 MAJIOTOHHAXKHBIX OPraHUYECKUX MPOTYKTOB

XUMHS U TEXHOJIOTHS OPraHUYECKUX KpacuTemneit

OcCHOBBI IPOEKTUPOBAHUSA U 000PYIOBAaHUE MPEANPUATUNH OPraHUUECKOr0 CUHTE3a
XuMusl NOJIMMEPOB

®usuka u puznyecKas XUMHUs MOJIMMEPOB

TexHonorus u 000pyAOBaHUE TPOU3BOICTBA ITOJIUMEPOB

Texnonorus u 0060pynoBaHUE MPOIECCOB MEPEPAOOTKH MOJIUMEPOB
O6opyaoBaHKE U OCHOBBI IPOEKTUPOBAHUS IPOU3BOACTB I1OJIMMEPOB

XUMUS U TEXHOIIOTHS MTOIMMEPOB MEANKO-OMOIOTUYECKOT0 Ha3HAUCHUS

XUMUS U TEXHOJIOTUS (DYHKIMOHAJIBHBIX IOJMMEPHBIX MaTepHUajIoB

TexHoIOTHS MOATOTOBKH MOBEPXHOCTH U HAHECEHUS JTAKOKPACOYHBIX MAaTEPHUAJIOB
O6opynoBaHKEe U OCHOBBI IPOEKTUPOBAHUS IIPOU3BOCTB JJAKOKPACOYHBIX MATEPHAIIOB
TexHoOrHs MONMMEPHBIX MIEHKOOOPA3yIOIINX MaTepHaioB

[udposoii Au3aifH B MHIYCTPUHU TOJTMMEPOB U KOMIIO3UTOB

O6opynoBaH#e U OCHOBBI POCKTHUPOBAHUS MPOU3BOACTB MEPepadOTKH IIaCTMACC

n

KoHcTpynpoBanue TeXHOIOTHYECKOM OCHACTKHU MPOU3BO/ICTBA U3 U3JIEIUH U3 TOJIUMEPOB

Hudpooii au3aitH B MHIYCTPUH MOJIMMEPOB U KOMIIO3UTOB

TexHonmorus U 000OpyAOBaHUE MPOU3BOJICTBA M3JETUN U3 MOJUMEPHBIX KOMITO3UIIMOHHBIX

MaTCepHraIoB

KoHcTpynpoBanue TeXHOIOTHYECKOM OCHACTKH MPOU3BO/ICTBA U3 U3JIEIUH U3 MOJIUMEPOB

OO11as Teopust epeBoja

Jlorucrrka

Hcropus ynpaBieHYECKON MBICIIH

Teopus opraHn3anuy ¥ OPraHU3alMOHHOE IOBEICHHE
IIcuxonorus caMopa3BUTHUS U TOCTPOEHUS KapbePbl
CoBpeMeHHbIE HHCTPYMEHThHI MAPKETUHTa

Opranu3zanus crapranon

OCHOBBI KPUTHUECKOT'O MBILUIEHUS

AKKyMYJISITOPBI, TOIUIMBHBIE DJIEMEHTBI U UX POJIb B COBPEMEHHOM MUDE
Soft Skills: maBeiku XXI Beka

OCHOBBI HICKYCCTBEHHOT'O UHTEIIIIEKTA

Meroasl MpUHATUS PELICHUI

JIromuHeCHIEHIUSA

[IpakTHKM CUCTEMHON UHXKEHEPUH

Hcropus xumun

Koundnukronorus

Meroasl IPUHATUA YIIPABICHUYECKUX PELICHUN
OCHOBBI OPaTOPCKOTO UCKYCCTBA

KoopaunanuonHas xumus

[IpennpuHUMAaTENnbCTBO B cpepe BHICOKUX TEXHOJIOTUN
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110.
111.
112.
113.
114.
115.

nony4yenus. MccnenoBanue
116.
117.
118.
119.
120.
121.
122.
123.
124,
125.
126.

KOMIIO3ULIMOHHBIX MaTepUaJIOB
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.

140.
141.
142.

JIMCKpETHBIE CTPYKTYPBI
Hayunas koMmMyHuKanus

TexHuueckass TEpMOJAMHAMUKA U TEIUIOTEXHUKA

MHHOBAIIMOHHBIE KATATUTHYECKUE U COPOIIMOHHBIC TEXHOIOTHH

Kunerrka 1 MakpoKuHETHKA PU3NKO-XUMHUYECKUX MPOILIECCOB

Hanouactumel B (apmarneBTudeckoir TexHonoruu. Ilpumenenue. TexHOMOTHsS

[Tonumepsl: CUHTE3, CBOWCTBA, IPUMEHEHHE

MoznenpoBaHue MOJIEKYJIIPHBIX CHCTEM U XUMUYECKOU KUHETUKH
BoruucnurensHas ruipoguHaMuka B TexHosgoruu noiaumepos (CAE/CFD)
XUMUS ¥ TEXHOJIOTUSI MOHOMEDPOB

XUMHS U TEXHOJIOTHSI YTIIEPOAHBIX MaTEPHAIIOB

Bo300HOBIIsIEMOE CBIPbE B TEXHOJIOIMHU OCHOBHOI'O OPraHMYECKOr0 CHHTE3a
XUMUS M TEXHOJIOTHS TTOJIMMEPOB MEIMKO-OMOIOTMYECKOTO Ha3HAUCHHS
CriekTpocKonus A1epHOr0 MarHUTHOTO pe30HaHCa

VHHOBAIIMOHHBIE TEXHOJIOIMHU B MHIYCTPUH IOJIMMEPOB

TexHonorus GyHKIMOHAIBHBIX TOJIMMEPHBIX MaTEPUATIOB

TexHomorus W 00OpyAOBaHHE TMPOU3BOJCTBA W3ACIUNA U3  MOJUMEPHBIX

CBs3yronye ¥ HAIOJHUTEIH MTOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepHajIoB
udpooii aAu3aitH B MHIyCTPUH MOJIUMEPOB U KOMIIO3UTOB

udpoBoii THKUHUPUHT

MonenupoBanue rufpoanHaMuku u xumuueckoit kunetnku (CAE/CFD/CK)
VYnpasiieHue )KU3HEHHBIM IIUKI0M Ipoaykuuu (PLM)

Hudposas moaroroska u miuanupoBanue npoussoacTea (CAM/CAPP)
[udposas tpanchopmarus Ouzneca

OnTtumuzanus npoieccoB U KoHCTpykiuii (CAO)

CucreMmsl ynpaBieHUs IPOU3BOACTBEHHbIMU nporuieccamu (MES)
MonenupoBaHue MOJIEKyIIpHBIX cucteM (MD)

BreruncnutensHas peoguHamuka noiaumepon (CAE/CFD/RD)

VY4yeOHas MpaKkTHKa: 03HAKOMUTENbHAs! TPaKTHKa

[IpousBojacTBEHHAas  MpakTUKA:  TEXHOJIOTMYecKas  (IMIPOEKTHO-TEXHOJIOIMYEecKas)
IIPaKTHKA

ITpon3BoaCcTBEHHAs IPAKTUKA: HAYYHO-UCCIIEJ0BATENbCKas paboTa

IIpon3BocTBEHHAs MPAaKTHUKA: PEAJANIIIIOMHAs IPAKTHKA

[ToaroroBka K npotietype 3aliThl ¥ 3alIUTa BBITYCKHON KBaTU(pUKAIMOHHON pabOThI

Bxomsammx B OOIl mo nHampaBneHuto moarotoBkH «15.03.02 TexHoJiormyeckue MAIMIMHBI M
o0opyaoBanue», Npopuib «XHMHYECKOe MAINIMHOCTPOEHMEY, BBHIOJHEHB B BUIE OT/EIbHBIX

JIOKYMEHTOB, SIBJISIOIIUXCS HEOTheMsIeMOl yacThio qanHoit OOIL.

9 ®OHAbI OHEHOYHbLIX CPEACTB JUIA ITPOBEJEHHUA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXXYTOYHOM ATTECTAIIMHA U TUA OBYUYAIOIIIUXCA

B

OOII BAKAJIABPUATA

coorBerctBun ¢ DOI'OC BO 3++ mno HampaBiaeHuto mnoaroroBku 15.03.02

TexHo0rHnYecKNe MAIIMHBI M 000PyI0BaHUeE JJIsl aTTECTAI[MN 00yJaloIUXCsl HA COOTBETCTBHE MX
MEPCOHANBHBIX JOCTIKEeHUH modTanHbM Tpeboanusim OOIT 6akanaBpuata pazpadoransr POC mo
KKJION aucruruinHe, npaktuke, ['MA, BKIOYaronue TUIIOBBIE 3aJaHWs, KOHTPOJIbHBIC PabOTHI,
TECTbl, CUTYyallMOHHBIC 3aJaHusA, KeWC-3a/laud, BOINPOCHl K 3adyeTaM U HSK3aMeHaMm (evlopamb
HYJCHOeE), CPEIICTBA M METOIbI OIIEHKH, TTO3BOJISIONINE OIICHUTH 3HAHUSI, YMEHHSI, HABBIKH U YPOBEHb
MPUOOPETEHHBIX KOMIIETCHIIUH.
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®OC nmo aucrumuimHam, npaktukaM, [ MA paspabateiBatorcst B cooTBeTCTBHH ¢ [Topsiakom
pa3paboTKu U YTBEpKIEHUS 00pa3OBaTENbHBIX MPOTPAMM, YTBEPXKIACHHBIM pEIICHUEM YUYEHOTO
coera PXTY um. J[.M. MenneneeBa ot 25.06.2020, npotokos Ne 12, BBelIEHHBIM B JCHCTBHE
npukazoM pekropa PXTY um. JI.1. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC no gucuumimHam, npaktukam u ['MA:

143.
144,
145.
146.
147.
148.
149.
150.
151.
152.
153.
154,
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.

JEATeNbHOCTH
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.

OCHOBBI POCCHICKOM rOCYy1apCTBEHHOCTU

dunocodus

Ucropus Poccun

HNHocTpaHHbIi S3bIK

Pycckuii s13bIK 1 KylbTypa pedn

OCHOBBI 5KOHOMUKH U yTIPABJICHUSI IPOU3BOICTBOM
[Tpobnembl yCTOHYHMBOTO pa3BUTHS

[IpaBoBeneHue

dusnyeckas KyJabTypa U COpT

OCHOBBI yIIpaBi€HUs IPOCKTaMU
ConuabHO-TICUXO0JIOTUYECKUE OCHOBBI PA3BUTHS JINYHOCTU
OcCHOBBI BOGHHOH MOJATOTOBKU

be3onacHOCTb JKU3HEACATENBHOCTH

DNEeKTUBHBIE TUCIUILIMHBI 10 GU3NYECKON KYIbTYPE U CIOPTY
Marematuka

dusuka

OO6m1ast 1 HeOpraHU4ecKas XUMUs

Opranuueckasi XuMus

dusnyeckas XuMust

MarepuanoBeneHue

WNnxeHepHas U KOMIbIOTEpHas rpaduka

Teopernueckas MexaHHuKa

Hudposoe npoextuposanue (CAD)

[Tpuknannas u BeraucnurenbHas mexanuka (CAD/CAE)
Boeruncnutensnas ruapoaunamuka (CAE/CFD)
MopenupoBanre MyJIbTHAUCIUIUIMHAPHBIX CUCTEM
MonennpoBanue XuMUKO-TexHosornyeckux npoueccos (CAPP)
OcHOBBI HH(POPMALIMOHHBIX TEXHOJIOTUH

[IpodunsHOE MporpamMmmMHOe oOecTieueHre ISl PEMICHHs 3a7ad MpodecCHOHaTbHOM

ANropuTMBI U IpOrpaMMupoBaHue Ha Python

AHanu3 1aHHBIX U MalllMHHOE 00y4YeHue

BBeneHne B nHXeHEpHYIO AesaTenbHOCTh. STEM-ipoekT

Beenenue B nporpammuyro nHxkeneputo. U T-npoekt

BBeneHne cucteMHyr0 HHXXEHEpHUI0. TH)KeHEepHBIN POEKT
NHxeHepHO-KOHCTPYKTOPCKUI MPOEKT (XUMHUYECKOEe KOHCTPYKTOPCKOE O10po)
BBeneHune B uccie0BaTeNbCKYIO 1€ATEIbHOCTD

HccnenoBaTenbCkuii MPOEKT

TeXHOIOrNYECKU IPOEKT

O0630p uHAYCTpUHU

BBeneHne B XMMHUYECKYIO TEXHOJIOTHIO

DNEeKTPOTEXHUKA U MIPOMBIIITIEHHAS SJIE€KTPOHUKA

IIpoueccel n annapaTel XUMUYECKON TEXHOJIOTMH

O01mas xumMuyeckas TEXHOJIOTUI

CucTeMsbl ynpaBiIeHUs] TEXHOJIOTMUECKUMH MallliHAMH U 000pYA0BaHUEM
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187. ConpoTHBIICHHE MaTepUaIOB

188. Jleranu mMaluH ¥ OCHOBBI KOHCTPYHPOBAHUS

1809. TexHOM0TH KOHCTPYKIIMOHHBIX MaTePHAJIOB

190. TexHosorns MalMHOCTPOEHUS

191. KoHcTpyrpoBaHue u pacyer 3JeMEeHTOB 000pYyI0BaHUS

192. OCHOBBI TEXHUYECKOTO PETYIUPOBAHUS U YIIPABICHHS KAYECTBOM

193. AU TUBHASA TEXHOJIOTUI

194. OcHOBBI ~ B3aMMO3aMEHSIEMOCTH M HOPMHPOBAHMSI  TOYHOCTH  M3JENIUN
MaIIMHOCTPOCHHUS

195. TexHuka 6€30MaCHOCTH M HAaBBIKK PaOOTHI B JIAOOPATOPUH M HA TIPOU3BOICTBE

196. VYriepoaHsie MaTepuaibl

197. [IpupoiHbIe 5HEProHOCUTENTU

198. OCHOBBI IPOEKTUPOBAHUS TEXHOJOTHH TOILJIMBA U YIIIEPOIHBIX MaTEPUAIOB

199. BricokoTemnieparypHas nepepaboTka yriepocoAepKaIero ChIpbs

200. KuneTnka roMOoreHHbIX U T€TePOreHHBIX ITPOIIECCOB

201. MonenupoBaHue TPOIECCOB W anmmaparoB xumuueckoil TexHosorun B ChemCAD
(DWSIM)

202. O60opynoBaHKE U TEXHOJIOTHSI IPOU3BOJICTB NIepepaboTKU He(TH U rasa

203. OO6opynoBaHMEe U TEXHOJIOTUS IPOU3BOJCTB YIJIEPOIHBIX MaTEPUAIOB

204. MexaHu3Mbl OpraHMYECKUX peakluit

205. BBenenue B TeopuIo MpoLEeCCOB OPraHMYECKOro CUHTE3a

206. BBeneHre B IpOMBIIUIEHHYIO OPraHUYECKYH0 XUMHIO

207. Teopust XMUMHUYECKHX MTPOLIECCOB OPraHUYECKOro0 CUHTE3a

208. TexHomorrs OpraHnYeCcKNX BEIIEeCTB

2009. OcHOBBI pacueTa W MPOEKTUPOBAHMS amlaparoB OCHOBHOI'O OPraHUYECKOro H
HE(PTEXUMHUECKOTO CHHTE32

210. TexHo0rMsE OCHOBHOI'O OPraHMYECKOro CHHTE3a

211. Teopust XUMUKO-TEXHOJIOTUIECKUX MTPOIECCOB TOHKOTO OPraHUYECKOr0 CHHTE3a

212. XUMUS U TEXHOJIOTHS OPTraHMYECKUX BEIIECTB

213. HccnenoBanue U CHHTE3 MAIOTOHHAXKHBIX OPTaHUYECKHUX TPOTYKTOB

214. XUMUS ¥ TEXHOJIOTHSL OPTaHUYECKUX KPaCUTEIEH

215. OCHOBBI IPOEKTUPOBAHUS U 000PYIOBAaHUE MPEANPUATUN OPraHUYECKOTO CUHTE3a

216. XuMus NOJIMMEPOB

217. ®duszuka u puznyecKas XUMHUs MOJTUMEPOB

218. TexHonorus u o60pyaoBaHNE TPOU3BOJICTBA MTOJIUMEPOB

219. TexHonmorus u 060py1I0BaHKE MPOIECCOB MEPEPAOOTKH OJIUMEPOB

220. Ob6opynoBaHHEe 1 OCHOBBI TPOEKTUPOBAHMS TPOU3BOJICTB MOJIUMEPOB

221. XUMHSI ¥ TEXHOJIOTHS TOJTMMEPOB MEIMKO-OMOJIOTUIECKOTO Ha3HAYCHUS

222. XUMHS U TEXHOJOTHS (DYHKIIMOHAJIBHBIX MTOJIMMEPHBIX MaTEPUAIOB

223. TexHosorys MOAroTOBKY MOBEPXHOCTH U HAHECEHUS JTAKOKPACOYHBIX MaTEPHUAJIOB

224, OOGopynoBaHMe M OCHOBBI IPOEKTHPOBAHUS IPOU3BOJACTB  JIAKOKPACOUYHBIX
MaTepHaJloB

225. TexHon0rMA MOTMMEPHBIX IUIEHKOOOPA3YIOIIUX MaTEpUaAIOB

226. Hudposoii au3aitH B MHIyCTPUU TOTUMEPOB U KOMIIO3UTOB

227. Ob6opynoBaHue U OCHOBBI TPOESKTUPOBAHMSI TPOU3BOJICTB MEPEPAOOTKH IIIACTMACC

228. KoHncTpynpoBanue TEXHONIOIMYECKONM OCHACTKM TMPOM3BOJACTBA M3 M3JAEIUN U3
MOJIMMEPOB

229. [Hudposoit aAu3aitH B MHIyCTPUH MOJIUMEPOB U KOMIIO3UTOB

230. TexHonmorus u  o0opynoBaHME MPOM3BOACTBA U3JCIUH M3  MOJUMEPHBIX
KOMITO3HUITMOHHBIX MaTEPUAIOB

231. KoHcTpynpoBaHue TEXHOJOTHYECKOH OCHACTKM TPOM3BOJACTBA M3 M3ACIHHA U3
MOJTIMEPOB
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232. OO6m1as Teopust epeBoaa

233. Jlorucruka

234, Hcropus yrpaBiaeHYECKON MBICTH

235. Teopus opranu3anuy U OpraHu3allMOHHOE NTOBEIECHNE

236. Ilcuxonorus caMopa3BUTHUS U IOCTPOCHUS Kapbephl

237. CoBpeMeHHbIE HHCTPYMEHTBI MAPKETUHI A

238. Opranusanus crapTanoB

2309. OCHOBBI KPUTHYECKOT'O MBILIUIEHUS

240. AKKYMYJISTOPBI, TOIJIMBHBIE 3JIEMEHTBI M UX POJIb B COBPEMEHHOM MHUPE

241. Soft Skills: naBeiku XXI Beka

242. OCHOBBI HCKYCCTBEHHOT'O MHTEJUICKTA

243. MeTo bl IPUHATHS pELICHUM

244, JIromuHeCHeHIIUS

245, [IpakTuKy CUCTEMHON UHKEHEPUU

246. Hcropus xumun

247. Kondmukronorus

248. MeTo bl IPUHATHS YIPABIEHYECKUX PEIICHUN

249. OCHOBBI OPaTOPCKOI'0 UCKYCCTBA

250. KoopaunarnyonHast XuMust

251. [IpennpuHUMAaTEnbCTBO B chepe BBICOKUX TEXHOJIOTHMA

252. JIMCKpETHbIE CTPYKTYPBI

253. Hayunas koMMyHUKaIus

254. TexHuyeckas TepMOIMHAMUKA U TETNIOTEXHUKA

255. VHHOBaIIMOHHBIEC KaTATUTHYECKUE U COPOIIMOHHBIE TEXHOJIOTHU

256. KuneTnka u MakpoKHHETHKA (PU3UKO-XUMHUYECKUX TPOIECCOB

257. Hanouactumel B (hapmareBTHYeCKOH TexHojoruu. Ilpumenenue. TexHoIOTHS
nony4yenus. MccienoBanue

258. [TosmmMepsl: CUHTE3, CBOWMCTBA, IPUMEHEHUE

259. MogenupoBaHie MOJIEKYISPHBIX CUCTEM U XUMUYECKON KMHETUKU

260. BoruncnutensHas runpoaguHamuka B Texnosioruu nonumepon (CAE/CFD)

261. XUMHS M TEXHOJIOTUSI MOHOMEPOB

262. XUMUS U TEXHOJIOTHUS YTJIEPOIHBIX MaTEpHUaJIOB

263. Bo300HOBIIsIEMOE CBIPbE B TEXHOJIOIMHU OCHOBHOT'O OPraHMUYECKOTO CHHTE3a

264. XUMHSI ! TEXHOJIOTHS TOJTMMEPOB MEIMKO-OMOJIOTUIECKOTO Ha3HAYCHUS

265. CrnieKkTpocKomnus SAEpHOr0 MArHUTHOTO pe30HaHCca

266. NHHOBalIMOHHBIE TEXHOJIOTUU B UHYCTPUHU MTOJTHUMEPOB

267. TexHonorus GyHKIMOHATBHBIX TOJUMEPHBIX MaTEPUAJIOB

268. TexHonmorus u 00OpyIOBaHHME MPOW3BOJACTBA U3JCIUH M3  MOJMMEPHBIX
KOMIIO3ULIMOHHBIX MaTepUaJIOB

269. Cas13yro1111e U HaMOJIHUTEIN MOJMMEPHBIX KOMIO3UIIMOHHBIX MaTepUaioB

270. [Mudposoii Au3aifH B MHIyCTPUHU MOJIUMEPOB U KOMIIO3UTOB

271. HudpoBoit MHKUHUPUHT

272. MoaenupoBanue ruapoanHaMuku u xumuueckoi kunetnku (CAE/CFD/CK)

273. VYnpasiieHue )XxU3HEHHBIM IUKI0OM npoaykuuu (PLM)

274. [udposas noaroroska u rmanupoBanue npousojctea (CAM/CAPP)

275. Hudposas Tpanchopmarus 6uzHeca

276. OnTtumusarus nporeccoB U KoHCTpykiuii (CAO)

277. Cucremsl ynpaBieHUs TpOU3BOACTBEeHHbIME nporeccamu (MES)

278. MonenupoBaHue MOJIEKyIspHbIX cucteM (MD)

279.  BpruucnurensHas peoguHamuka noaumepos (CAE/CFD/RD)
280. VYueOHas mpakTHKa: O3HAKOMUTENbHAs MPaKTHKA
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281. IlpouwsBojacTBeHHass TMpPaKTHKA: TEXHOJOTHYecKas  (MPOEKTHO-TEXHOJOTHYECKas)
MpaKTHKA

282.  TlpousBojicTBEHHAs MPAaKTHUKA: HAYYHO-HUCCIEA0BATEIbCKas paboTa

283.  IIpon3BoACTBEHHAs MPAKTUKA: MPEIAUIUIOMHAS PAKTUKA

284. TloaroroBka K IPOLEIYpPE 3aIIUTHI ¥ 3alIUTa BBITYCKHOW KBATU(DHUKAITMOHHON pabOThI

Bxogsammx B OOIl nmo nanpasnenuto noaroroBku 15.03.02 TexHoJiormyecKHe MANIMHBI _H
o0opyaoBaHue», Npopuib «XUMHUYECKOe MAINIMHOCTPOEHHME, BBHIIOJHEHBI B BUIE OTACIBHBIX
JIOKYMEHTOB, SIBJIAIOIIMXCSA HEOTheMiIeMOi YacThio ganHoit OOIL.

10 METOANYECKHUE MATEPHUAJIBI ITIO JUCIUIIJIMHAM, IIPAKTUKAM U I'NA

OCHOBBI POCCHIICKOM rOCy1apCTBEHHOCTU

dunocodus

Ucrtopus Poccun

WHocTpaHHBIN S3BIK

Pycckuii s13bIK 1 KylbTypa pedn

OCHOBBI ’KOHOMHKH U yTIPaBJIEHUS IPOU3BOJCTBOM

[Tpobnembl yCTOHYUBOTO pa3BUTHS

IIpaBoBEICHME

dusnueckas KylIbTypa u CIIOPT

0. OcHOBBI yIpaBIiIeHUs IPOEKTAMU

1. CounanbHO-TICUXOJIOTUYECKHAE OCHOBHI Pa3BUTHS TMIHOCTH

12. OcHOBBI BOEHHOI HOATOTOBKH

13. bezonacHOCTh KU3HEACSITEILHOCTH

14. DnexTUBHbBIE TUCUUIUIMHBI IO (pU3NUYECKON KYIbTYPE U CIIOPTY

15. MaremaTuka

16. ®usuka

17. O6mas u HeopraHudecKasi XuMHs

18. Opranuueckast XUMHsI

19. ®usnueckas XumMus

20. MarepuanoBeeHue

21. VlmxeHepHast 1 KOMIBIOTEpHAS rpaduka

22. TeopeTndeckas MEXaHUKa

23. Hudposoe mpoektuposanue (CAD)

24. Tlpuknaanas u BerurciautenbHas Mmexannka (CAD/CAE)

25. Berancnurensnas ruaponuHamuka (CAE/CFD)

26. MojenupoBaHue MyJbTHANCIUILTUHAPHBIX CUCTEM

27. MonenupoBaHue XMMHKO-TexHoJIorndeckux npomeccos (CAPP)

28. OcHOBBI HH()OPMAIIMOHHBIX TEXHOJIOTHI

29. [IpopunpHOE TporpaMMHOE oOecneueHue Ui pelieHds 3afad  MpodecCHOHAIBHOMI
JeSATeIbHOCTH

30. AropuT™mBI B TporpaMMupoBanue Ha Python

31. AHanu3 qaHHBIX U MAlIMHHOE O0y4YeHHe

32. BeneHne B MH)KEHEPHYIO esTenbHOCTh. STEM-TipoekT

33. Beenenue B mporpaMMHuyto unxeneputo. UT-poekt

34. BeneHne CUCTEMHYIO WH)KeHepHto. TH)KeHepHBII TPOeKT

35. HKeHEepHO-KOHCTPYKTOPCKUNA MPOEKT (XUMHUECKOEe KOHCTPYKTOPCKOE OI0PO)

36. BeeieHME B HCCIICIOBATEIIBCKYIO S TEIIBHOCTh

37. ViccnenoBarenbCKUi MPOESKT

RO ~NORwNE
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38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

87

TexHONOrnYeCcKu MPOEKT

O0630p UHAYCTPUH

BBeneHue B XUMHUYECKYHO TEXHOJIOTHIO

DNEeKTPOTEXHUKA U IPOMBIILITIEHHAS] 3JIEKTPOHUKA

IIponecchl u anmaparbl XUMHUUYECKOW TEXHOJIOTHH

OOm1ast XuMHYECKasi TEXHOJIOTUS

CucteMsl yrnpaBieHUsl TEXHOJIOTMYECKMMH MallliHAMK U 000pYA0BaHUEM
ConpoTHuBiIeHHE MAaTEPUATIOB

Jletanu MaluH U OCHOBBI KOHCTPYUPOBAHUS

TexHos10rUs KOHCTPYKLIMOHHBIX MaT€pHaIOB

TexHon0rus MalIMHOCTPOCHUS

KonctpyupoBanue u pacueT 3JeMEHTOB 000py10BaHHS

OCHOBBI TEXHUYECKOTO PETYJIUPOBAHUS U YIPABICHHUS KaYeCTBOM
AnUTHBHAS TEXHOJIOTHS

OCHOBBI B3aMM03aMEHAEMOCTH 1 HOPMUPOBAHUS TOYHOCTH U3JENIUI MAallIMHOCTPOEHUS
TexHuka 6€30MacCHOCTH U HABBIKH PaOOTHI B 1a00OPaTOPUU M HA TIPOU3BOJICTBE
VYraepoiHble MaTepUabl

[IpupoiHbBIE SJHEPrOHOCUTEIN

OCHOBBI IPOEKTUPOBAHUS TEXHOJOTHH TOILJIMBA U YIJIEPOIHBIX MaTEPHUAIOB
BricokoreMneparypHas nepepadoTka yriepoacoAepikKallero Colpbs
KuHeTrka roMOreHHbIX U TeTepOreHHbIX IPOLECCOB

OO6opyoBaHMEe U TEXHOJIOTUS IPOU3BOJICTB NepepaboTKH He(TH U ra3a
O6opyaoBaHKE U TEXHOJIOTHS IPOU3BOJICTB YIJIEPOIHBIX MAaTEPHUAJIOB
MexaHU3Mbl OPraHUYECKUX PeaKkui

BBenenne B T€OpHIO MPOIECCOB OPraHUYECKOTO CHHTE3a

BBeneHue B IpOMBIIITIEHHYIO OPraHUUYECKYI0 XUMUIO

Teopust XUMUYECKHX MPOIECCOB OPTaHMUECKOTO CHHTE3a

TexHon0rus OpraHNYecKux BEIECTB

OcHOBBI pacueTa W TPOEKTUPOBAHHS allapaTOB OCHOBHOTO OpPTaHUYECKOTO
He(PTEXUMHUECKOTO CUHTE3a

TexHOoNOoTHsI OCHOBHOT'O OPTaHUYECKOTO CHHTE3a

Teopust XUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB TOHKOTO OPraHUYEeCKOro CUHTE3a
XUMHUSI ¥ TEXHOJIOTHSI OPTaHUYECKHUX BEIIECTB

HccnenoBanue U CUHTE3 MaJIOTOHHAXKHBIX OPraHUYECKUX MPOTYKTOB

XUMHSI ¥ TEXHOJIOTHSI OPTaHUIECKUX KpacUTeIeH

OCHOBBI IPOEKTUPOBAHUS U 000PYIOBaHHE MPEANPUATHI OPraHUYECKOI0 CUHTE3a
XuMus MOJIMMEPOB

®dusnka u puznvecKas XUMUs MOJIUMEPOB

TexHonorus n 000pyHOBaHUE TPOU3BOJICTBA ITOJIUMEPOB

TexHosnorus u 060pyaoBaHUE MPOLECCOB MEPEPabOTKHU MOJINMEPOB
O60opynoBaHKE U OCHOBBI POEKTUPOBAHUS POM3BOCTB ITOJIMMEPOB

XUMHSL U TEXHOJIOTHSI TOJTMMEPOB MEAUKO-OHOJIOTHYECKOTO Ha3HAYESHHUS

XUMHUSI ¥ TEXHOJOTHS (DYHKIIHOHABHBIX MTOJIMMEPHBIX MaTEPHAIOB

TexHom0rUA MOArOTOBKHM MOBEPXHOCTU M HAHECEHUS JIAKOKPACOUHBIX MAaTEPUAIOB
OobopynoBaHre M OCHOBBI TPOSKTUPOBAHUS TTPOU3BOJICTB JIJAKOKPACOUHBIX MAaTEPHAITIOB
TexHom0THA MOTMMEPHBIX IUIEHKOOOPA3YIOMIUX MaTEpPUaAIOB

Hudposoit aAu3aitH B MHIyCTPUH MOJIUMEPOB U KOMIIO3UTOB

Ob6opynoBaHue U OCHOBBI TPOEKTUPOBAHMSI TPOU3BOJICTB MEPEPaObOTKH MIIACTMACC

. lludposoii 1u3aifH B UHIYCTPUU MOJIUMEPOB U KOMIIO3UTOB

KoHcTpynpoBanue TeXHOIOTHYECKOM OCHACTKH MPOU3BOICTBA U3 U3JIEIHH U3 MOJIUMEPOB

MopaenupoBaHue POIECCOB U armaparoB xumuueckoi trexuosorud B ChemCAD (DWSIM)

n
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88.

89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.

116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.

127.
128.
129.
130.
131.
132.
133.
134.
135.
136.

TexHonorus u o0opynoBaHuE MPOU3BOACTBA U3JEIUN U3 MOJIUMEPHBIX KOMIO3MIIMOHHBIX
MaTepUajIoB

KoHcTpynpoBaHue TEXHOJIOTHYECKOM OCHACTKY MPOU3BOACTBA U3 U3JEIUN U3 IIOJIMMEPOB
OO6mas Teopus mepeBoia

Jlorucruka

HcTopus yripaBieHUECKON MBICIH

Teopus opranuzanuy ¥ OpraHU3alMOHHOE NIOBEICHUE

IIcuxonorus camopa3BUTHUS U IOCTPOEHUS Kapbephl

CoBpeMeHHbBIE HHCTPYMEHTBI MAPKETUHI A

Opranu3zanus cTapTanon

OCHOBBI KPUTHYECKOTO MBILIUICHUS

AKKyMYJSITOPBI, TOIUIMBHBIE 3JIEMEHTHI U UX POJIb B COBPEMEHHOM MUDE

Soft Skills: naBbiku XXI Beka

OCHOBBI UICKYCCTBEHHOI'O UHTEIIIIEKTA

MeToibl TPUHATHS PEIICHUN

JIromuHECHICHIUSA

IIpakTuKy CUCTEMHON UHKEHEPHUH

Hcropus xumun

Kondmmkromorus

Meroas! IPUHATHA YIIPABICHYECKUX PELICHUN

OCHOBBI OPaTOPCKOr0 UCKYCCTBA

Koopaunanuonnas xumus

[IpennpuHuMaTenbCeTBO B cepe BBICOKUX TEXHOJIOT Ui

JIuCKpeTHBIE CTPYKTYPHI

Hayunas xoMmMyHHKaMs

TexHnueckas TepMOIMHAMUKA U TEINIOTEXHUKA

VHHOBaIIMOHHBIE KaTATUTUYECKUE U COPOLIMOHHBIE TEXHOJIOTUU

Kunernka 1 MakpoKuHETHKA PU3NKO-XUMHUUYECKUX MPOLIECCOB
Hanowactunsl B Qapmanetudyeckoit TexHosoruu. IIpumenenue. TexHomorus
nonyuenus. Mccnenopanue

[TonmMepsl: CUHTE3, CBOWCTBA, IPUMEHEHNE

MonenrpoBaHue MOJEKYJISIPHBIX CUCTEM U XUMUYECKOW KUHETUKH
BreruncnutensHas runpoauHamuka B Texnosnoruu nonumepos (CAE/CFD)
XUMUS U TEXHOJIOTUS MOHOMEDPOB

XUMUS ¥ TEXHOJIOTHUS YIJIEPOIHBIX MAaTEPHUAJIOB

Bo3o6HOBNsIEMOE CHIpHE B TEXHOJIOIMH OCHOBHOTO OPTaHUYECKOT0 CHHTE3a
XUMUSL U TEXHOJIOTHSI TOJTMMEPOB MEAUKO-OMOJIOTHYECKOTO Ha3HAYECHHU S
CrieKTpoCKOMHUs I€pHOr0 MarHUTHOTO pe30HaHca

VHHOBaIIMOHHBIE TEXHOJIOTMHU B MHYCTPUH ITOJIMMEPOB

TexHonorus GpyHKINOHATBHBIX TOJTUMEPHBIX MATEPHATIOB

TexHonmorus u  o0oOpylOBaHME MPOU3BOACTBA U3JCIUH U3  MOJUMEPHBIX
KOMITO3UIIMOHHBIX MaTepHajIoB

Cas3yromye 1 HarnoJIHUTEIN MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEpUaIOB
Hudposoit aAu3aitH B MHIyCTPUH MOJIUMEPOB U KOMIIO3UTOB

[udpoBoii MHKUHUPUHT

MonenupoBanue rufpoanHaMuku 1 xumuueckoit kunetnku (CAE/CFD/CK)
VYnpaBneHue ;KU3HEHHBbIM HUKIOM Mpoaykuuu (PLM)

Hudposas noaroroska u miaanupoBanue npousBojactsa (CAM/CAPP)
[udposas Tpanchopmarus Ouzneca

Ontummzanus mpoieccoB u KoHCTpyKiuid (CAO)

Cucremsl ynpaBieHus IPOM3BOACTBEHHbIMU npouieccamu (MES)
MonenupoBanue MOJIeKyJIsIpHbIX cucteM (MD)
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137.  BeruucnurenbHas peoguHamuka noaumepoB (CAE/CFD/RD)

138.  YueOHas mpakTuKa: O3HAKOMHUTEIbHAS IPAKTUKA

139. IIpouw3BOACTBEHHass MpaKTHKA: TEXHOJOTHYECKass  (IMMPOCKTHO-TEXHOJIOTHYECKAS)
MIPAKTUKA

140.  IIpouw3BOACTBEHHAs MPAKTHKA: HAYYHO-UCCIEAOBATEIbCKas paboTa

141. TlpousBojacCTBEHHas MPAKTHKA: IPEIAUILIOMHAS [IPAKTUKA

142. TloaroroBka K ImpoLEaype 3aIIUTHI M 3alIUTa BBIITYCKHOW KBATU(DHUKAITMOHHON pabOThI

Bxogsammx B OOIl no nanpasnenuto noaroroBku 15.03.02 TexHoJiorMyecKHe MANIMHBI _H
o0opyaoBaHue», Npopuib «XUMHUYECKOe MAINIMHOCTPOEHMEY, BBHIOJHEHBI B BUIE OT/EIBHBIX
JIOKYMEHTOB, SIBJIAIOIIMXCSA HEOTheMIIeMOi YacThio ganHoit OOIL.

11 PABOYAS ITPOI'PAMMA BOCIIMTAHUA

Pabouas nporpamma Bocniuranus, Bxozasmas B OOII no Hanpasnenuto noarorosku 15.03.02
TexHoJ0rnYecKre MANINWHBI M 000PYAOBaAHHEY», NTPOYUIb «XHMHYECKOe MAIHHOCTPOEHHE,
BBIIIOJIHEHA B BUJIE OTJIEIBHOIO JOKYMEHTA, ABJISIOIIEr0Cs HeoTheMIeMOH YacThio fanHoi OOIL.

12 KAJIEHJIAPHBI IIJIAH BOCIIUTATEJIBHOM PABOTBI

KanmennmapHelii miaH BocnuTatelbHONH paboThl, BXxomsammuii B OOIl mo HampaBiieHHIO
noarotoBku 15.03.02 TexHoJIormyecKHe MAIIMHBI M_000pPYA0BaHHE», TPOQUiIb «XHMUYECKOe
MAIIMHOCTPOEHME)», BBINIOJHEH B BUJE OTAEIBHOIO JOKYMEHTA, SIBJISIOIIETOCS HEOTHEMIIEMOU
gacTeio ganHoi OOIL.

o PXTY um. JI.1. MeHaeneeBa
JNOKYMEHT ITIOIIIUCAH ITIPOCTON
SJIEKTPOHHOM IO AIINCHIO

Bnagnenen: Konapnuyxasn Enena Anamonveena

‘ O ) 1Ipopexmop no obpasosaippe

Pexmopam
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