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1. OBIIME ITOJIOXKXEHUA

1.1. OcHoBHasi mnpodeccHoHaJbHasi o0pa3oBaTe/lbHAsi MNPoOrpaMMa BbICIIET0
00pa3oBaHusl — MPOrpaMMa MOArOTOBKHU 0aKaJaBpPoOB (1ajiee — MporpaMmMa 0akajaBpuara,
OOIl o6axkanaBpuara), peanuzyemas (deaepaibHbIM TOCYJAPCTBEHHBIM  OFOKETHBIM
0o0pa3oBaTeNbHBIM  yUPSKICHHEM  BBICIIETO  oOpazoBaHuss  «POCCHIICKMI  XHMHKO-
TexHoJornueckuit ynusepcutrer umenu J[.MI. MenzaeneeBa» B COOTBETCTBHU C (pelepabHBIM
rOCY/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIHIET0 OoOpa3oBaHHS — OakalaBpwar IO
HarnpaBiaeHuto mnoArotoBku 18.03.01 Xumuyeckasi TexHoJorusi, npodpmib «XuMHYeCKAas]
TEXHOJIOTUsl TYTOIUIABKUX HEMETAINYECKUX M CHIHKATHBIX MATEPUAJIOBY, NIPEICTABIISIET
co00#1 KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK OOpa30BaHMS U OPraHU3alMOHHO-TIEAArOTHYECKUX
YCIIOBUH, KOTOPBIN MpEACTaBlIeH B BUAC Y4eOHOTO IUIaHA, KAJIGHIAPHOTO y4eOHOTo rpaduka,
pabouux mporpaMm JAUCHUIUIMH (MOAYJIEH), OLICHOYHBIX U METOJIMYECKUX MaTepuasioB, paboueit
MPOrpaMMbl BOCITUTAHUS, KAJICHIAPHOTO TJIaHA BOCIIUTATEIHbHON paboThI, POpPM aTTeCTaIHH.

1.2. HopmaTuBHbIe JOKYMEHTHI VI pa3padoTKH NporpamMmbl OakajaBpuaTa 1o
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

- @®enepanbHblii 3ak0oH oT 29.12.2012 r. Ne 273-®3 «0O6 o60pa3oBaHuu B
Poccniickoit denepanuny;

- [Tpukaz Munobpuaykun Poccun ot 07.08.2020 r. Ne 922 «O6 yrBepxkaeHUU
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENIbHOTO CTaHIApPTa BBICHIETO OOpa3oOBaHUS —
OaxanaBpuaT 1o HampapieHuto noArotoBku 18.03.01 Xumuueckas TexHonorus» (naisee —
®I'OC BO — 6akanaBpuat no HanpasieHuto noarotoBku 18.03.01 Xumudeckas TeXHOIOTHS);

- [Tpuka3 Munobpuaykun Poccum ot 05.04.2017 r. Ne 301 «O6 yrBepkaeHHU
[lopsinka  opraHu3amMii ¥ OCYIIGCTBJICHHS ~ 0Opa3oBAaTENbHON  JEATETBHOCTH MO
o0Opa3oBaTelbHBIM MpOrpaMMaM BBICHIET0 00pa3oBaHUs — @porpamMmaMm OakajnaBpHara,
nporpaMMam CIeHUAINTeTa, IporpaMMaM OakaiaBpHaTay;

- [TIpodeccuonaneupiii  crangaptr 26.006 «Cneumanucr mo  pa3paboTke
HAHOCTPYKTYPHBIX KOMIO3UIIMOHHBIX MaTEepHAIIOBY», YTBEPKIECHHBIA MPHKa3oM MUHUCTEpCTBA
Tpy/la u coruanbHou 3amuThl Poccutickoit ®eneparu ot 08.09.2015 Ne 604H;

- [Tpodeccuonansubiit  crapmapr  40.011  «Cpnenmanuer 1O HaydHO-
UCCIIEIOBATEIbCKUM M ONBITHO-KOHCTPYKTOPCKUM pa3pabOTKamM», YTBEPXKIEHHBIH MPHUKa30M
MuHucTepCTBa TPyAa U coManbHOM 3amuThl Poccuiickoii @eneparuu ot 04.03.2014 Ne 1214;

- [Tpodeccuonansubiit  cranmapt  40.046  «Cnenmamuct  HpOM3BOJCTBA
HAaHOCTPYKTYPHUPOBAaHHBIX  CHIPBEBBIX KEPAMHUYECKHMX Macc», YTBEPKICHHBI IMPHKa30M
MunncTepcTBa Tpyia U couuanbHoi 3ammThl Poccuiickoit @enepannu ot 25.09.2014 Ne 33861;

- [Mpodeccuonanpupiit  cranmapt 40.103  «Cnemmamuct  GpopmooOpazoBaHHs
U3JeNMii U3 HaHOCTPYKTYPHPOBAHHBIX KEPAMHUYECKMX MAaCCy», YTBEPKICHHBIH IPHKA30M
MunucrepcTBa Tpyia u couuaibHou 3anmuThl Poccuiickoit @enepammu ot 15.09.2015 Ne 639H;

- [Tpuxaz MunuctepctBa obpazoBanusi u Hayku P® ot 23.08.2017 Ne 816 «O06
yrBepxkaeHnn [lopsiaka MpUMEHEHUs OPraHU3AlUSAME, OCYIISCTBISIONIUMEI 00pa30oBaTeIbHYIO
JeSITebHOCTD, AJIEKTPOHHOTO O0Y4YEHHs, TUCTAHLMOHHBIX 00pa3oBaTeIbHBIX TEXHOJOTHH Mpu
peanm3anuu  00pa3oBaTENbHBIX TMporpaMM» [DNeKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
YEO%ET7/ (nata obparmienus: 02.04.2021).

- [Tpuka3 MunmucTEepcTBa HayKu U BBICIIEro oopazoBanus Poccuiickoit denepanuu,
MunucrepctBa npocsemieHus Poccuiickoit ®eneparmu ot  05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOATOTOBKE OOydammmxcs» [DneKkTpoHHBIM pecypc]. Pexum  pocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&Ilink _id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 02.04.2021);
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- [TonoxxeHne 00 oOpraHu3al M HUCIHOJIb30BAaHUHU AJIEKTPOHHOIO OOy4YeHUs U
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH MPH peanu3aliui 00pa30BaTeIbHBIX MPOrpaMm
B (emeparbHOM TOCYIapCTBEHHOM OIOPKETHOM OOpa30BATEILHOM YUYPEKIACHHH BBICIICTO
obpazoBanus «PoccHCKNN XUMUKO-TEXHOJIOTHYeCKUi yHUBepcuTeT uMeHu J1.11. MenaeneeBay,
npussroe pemeHueM YueHoro coseta PXTY um. JI.M. MenneneeBa ot 27 mapra 2020 r.,
npotokona Ne 9, BBeneHHoe B jaedcTtBue mpukazoM pekrtopa PXTY um. .M. Menaeneera
or 27 mapra 2020 1. Ne 29 OJI [DOnekrponHbli pecypc]. Pexumm  mocryma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EQiDOT_2.pdf nara
oOpatuenus: 02.04.2021);

- [TonoxkxeHne O TMpaKTUUYECKOHW TMOATOTOBKE oOydaromuxcs B (eaepalbHOM
roCy/1apCTBEHHOM  OIOJKETHOM  00pa30oBaTeIbHOM  YUPEXKJICHHWU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJOTUYECKH yHuBepcuteT umenu (.M. Menneneesa», npunsaroe
pemieaneM Yuenoro coBera PXTY wuwm. JI.U. MenneneeBa ot 25.11.2020, mpotokos Ne 4,
BBEJIEHO B AelicTBue npuka3oM pexkropa PXTY um. JI.M. Menaeneesa ot 26.11.2020 Ne 117 O/
[DneKTpOHHBIN pecypc]. Pexum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt_podgotovka_2.pdf
nata oopamenus: 02.04.2021).

— [Ipu ocCBOCHMM MAUCHUIUIMH W TPAKTUK CTYIEHTHI JOJKHBI HCIOJIb30BaTh
uH(OPMAIMOHHBIE W WH(POPMAITMOHHO-00Pa30BaTEIbHBIC PECYpPChl CICIYIONIMX TOPTAIOB U
CalTOB:

— Cucrema (enepanbHBIX 00pa3oBaTelIbHBIX MmopTanoB. CucTeMa OTKPBITOTO
oOpa3zoBanus. Koncantunrossiii nentp MOC OO PO [DnextponHslit pecypc] — Pexum nocrtyna:
http://www.openedu.ru/ (nara obparmienus: 02.04.2021).

— Nudopmanmonnas cucrema «EnMHOEe OKHO JIOCTynma K 0O0pa3oBaTeIbHBIM
pecypcam». URL.: http://window.edu.ru/ (mata oopamierus: 02.04.2021).

- OOIIO: cooterctBue TpeboBanusiM PI'OC [DnexTpoHHBIH pecypc| — Pexum
nocryna: http://fepo.i-exam.ru/ (mata oopamierus: 02.04.2021).

1.3. O6mas xapakTepucTHKA NPOrpaMMbl akajlaBpuaTa

Lesaslo nmporpaMmsl 0aKkajJaBpuara sBISETCS CO3JaHHE Uil O0y4aroIuXcs yCIOBUH
JUIE TIPHOOpETeHUs] HEOOXOIUMOTO ISl OCYHIECTBICHHS NMPO(ECCHOHAIBHOW esITeTbHOCTH
YPOBHS 3HaHUH, YMEHUI, HABBIKOB, OTBITA JESTEIHHOCTH U TOATOTOBKY, M 3aIUTY BBITYCKHON
KBaJIM(DUKALIMOHHOM paboTHI.

[Tonyyenue oOpa3oBaHMs 1O 0Opa3oBaTEIbHON MPOrpaMMeE BBICIIErO OOpa30BaHUS —
nporpaMMe OakallaBpuara IOMYyCKaeTCsl TOJBKO B 00Opa30oBaTEIbHON OpPraHU3aIlMH BBICIIETO
00pa30BaHus U HAYYHOI OpraHM3anuu (Jlajuee — opraHu3ars).

O6yuenue 1o o0O0pa3oBaTeNbHON IporpaMMe BBICHIETO O00pa3oBaHHS — MIPOrpaMMe
OakanaBpuata B 00pa30BaTeIbHOW OpraHM3allM OCYIIECTBISETCS B OYHOW, OYHO-3a0YHOM U
3aounoil hopmax. OOBEM mporpammsel OakanaBpuara coctapiseT 240 3aueTHBIX eAUHMUIL (Hanee —
3.6.) BHE 3aBUCUMOCTH OT (OpMbI OOYy4EHHUs, MPUMEHSEMBIX O0pa30BaTENbHBIX TEXHOJOTHH,
peamu3any MporpamMMbl OakalaBpHaTra C HWCIOJIb30BAHWEM CETEBOW (HOPMBI, peaTu3aIliu
poTpaMMBbl OaKalaBpraTa Mo HHIUBUAYATLHOMY Y9eOHOMY TUIaHYy.

O06wem nporpammbl OakajgaBpuaTa, pealu3yeMbli 3a OUH Y4eOHBIN IoJl, COCTABISET HE
O6onee 70 3.e. BHE 3aBUCHUMOCTH OT (OpMbI OOYyUEHHs, NPUMEHSEMBIX OOpa30BaTEIbHBIX
TEXHOJIOTUH, pealn3alui NporpaMMbl OakaiaBpuaTa C MCIIOJIb30BAaHHEM CETeBOH (HOpMBI,
peanu3ali MPOrpamMMbl  OakajaBpuaTa 10 WHAWBUAYyAIbHOMY Yy4deOHOMY TuiaHy (3a
UCKITIOYCHHEM YCKOPEHHOTO 00y4YeHHsl), a IpU yCKopeHHOM 00ydeHnn — He 6oiee 80 3.e.

Cpok momydeHus: oOpa3oBaHHUsI MO TporpaMMe OakamaBpuara (BHE 3aBHCHMOCTH OT
IpUMEHSEMbIX 00pa30BaTeIbHBIX TEXHOJIOTHI):


https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_EOiDOT_2.pdf
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- B ouHoH ¢Qopme oOydeHHs, BKIIOYas KAHWKYJBL, TPEJOCTABISEMBbIE IIOCTE
MPOXOXKICHHUS TOCYIapCTBEHHON UTOTOBOM aTTECTAIlMH, COCTABIAET 4 TO/1a;

- B OYHO-3204YHOH WMJIM 3a04HON (hopMax OOyueHHs yBEIMUYMBACTCS HE MEHEe 4eM Ha 6
MecsIeB 1 He Oosee yeM Ha | TO/ Mo CpaBHEHHUIO CO CPOKOM MOIy4eHHUs] 00pa3oBaHuUsl B OYHOM
dbopme 00yueHus;

- ipu 00y4YEHHH 10 UHAMBHUyaTbHOMY y4eOHOMY IIaHy HHBaINI0B 1 jul ¢ OB3 moxer
OBITH yBEIWYEH 10 WX 3asBJICHUIO HE 0oJiee YeM Ha roj| M0 CPAaBHEHUIO CO CPOKOM IOIYUCHHS
00pa30BaHusl, YCTAHOBICHHBIM IS COOTBETCTBYIOIIEH (POpPMBI 00ydeHusI.

[lpn peanuzanum mnporpaMMmbl  OakanaBpuaTa YHHUBEPCHTET BIIPaBE INPHUMEHSITH
3IIEKTPOHHOE 00y4YeHHUE, TUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

Peanu3zanus nporpammMel 6akangaBpuara ¢ IPUMEHECHHEM HUCKIIOUUTEIBHO 3JIEKTPOHHOTO
00y4YeHHs, AMCTAaHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOJIOTUI HE JOMYCKACTCS.

DnekTpoHHOE 00y4YeHHUE, TUCTAaHIIMOHHBIC 00pPa30BaTeIbHBIC TEXHOIOTUH, IPUMEHSIEMbIC
npu OoOy4eHHHM WHBAJIUAOB M JIUI] C OTPAaHUYECHHBIMH BO3MOXXKHOCTSMHU 370POBbs (anee —
uHBaMasl M smna ¢ OB3), momkHBI mpemycMaTpuBaTh BO3MOXKHOCTH IpHEMa-Tiepegadu
UH(OPMALIUU B TOCTYIHBIX JJIs1 HUX (hopmax.

Peannzanuss nporpaMMel  OakajaBpuara OCYLIECTBISCTCS ~ YHUBEPCUTETOM — Kak
CaMOCTOSITENILHO, TAK M TTOCPEIICTBOM CETEBOM (pOPMEI.

[lporpamma OakanaBpuaTa pealu3yeTcs Ha TOCYIapCTBEHHOM si3blke Poccuiickoi
Deneparum, €ciii HHOE HE OIPE/IEIICHO JTOKATHHBIM HOPMAaTHBHBIM aKTOM Y HUBEPCHUTETA.

CrpykTypa nporpammsbl 0akajiaBpuara BKJIIOYaeT 00f3aTeJIbHYI0 4acTh H 4YacThb,
(¢popMupyemMyr0 y4acTHMKaMHU 00pa30BaTeJbHbIX OTHOLLICHUIA.

CrtpykTypa nporpaMMbl 6akajgaBpuaTa BKIIOYAET CIACAYIOMNE OJIO0KH:

baok 1 «/Iucuumiaunel (MOAYJM)», KOTOPBIA BKIIOYAET AUCHUIUIMHBI (MOIYIH),
OTHOCAIIMECS K O0S3aTeNbHOW YacTH NPOTpaMMBl M YacTH, (HOPMUPYEMOH yYaCTHHKAMU
00pa3oBaTeNbHBIX OTHOIICHUIA;

Baok 2 «IIpakTnka», B KOTOPBIM BXOAAT yueOHasi U IPOU3BOJICTBEHHAS PAKTUKH;

Baok 3 «I'ocynapcTBeHHAast HTOrOBasi ATTECTALU», KOTOPbIM BKJIFOYAET MOJATOTOBKY K
MPOLEAYPE 3aIUThI U 3aLUIUTY BHIMTYCKHON KBaTU(UKALUOHHON pabOTHI.

CrpykTypa u 00beM NporpaMmmbl 0aKkajiaBpuarta

CTOVKTYDA [IDOrDAMMEL GaKATABDHATA O0Bem nporpammsl OakanaBpuaTa
PYKTYpa poTp p u ee OJIOKOB B 3.€.
bnoxl |Aucuumiuzel (MOIyN) He meHee 180
biok 2 |IIpakTuka He MeHee 15
bnok 3 |['ocymapcTBeHHast UTOrOBast aTTECTAIHS HE MeHee 6
O6nem nporpamMmbl OakaiaBpuara 240

B pamkax bnoka 1 «Jlucrumiauael (MOaynHM)» MporpamMma OakajiaBpuara JOJDKHA
o0ecreuynBaTh pealn3annio JUCIUIUINH (MOayeil):

- mo ¢unocodpun, ucropun (ucropun Poccum, BceoOmiel MCTOPUU), WHOCTPAHHOMY
A3BIKY, O€30MIaCHOCTH KHU3HEIEATEIbHOCTH.

- Mo (pU3UYECKOH KYIbTYpe U CIIOPTY B 0OBEME HE MeHee 2 3.€.

JucuuruinHa 1o (Qu3MYeckod KynabType U CHOpTy B oObemMe He MeHee 328
aKaJIeMUYECKUX YacoB, SIBISETCS O0s3aTEIBHON IS OCBOCHHWS, HE IMEPEBOJAATCS B 3.6. U HE
BKJIIOYAIOTCS B 00BEM MpOrpaMMbl OakalaBpuara, B paMKax 3JIEKTUBHBIX JTUCHMILUIMH (MOIYJei)
B OUHOI Qopme 00yueHUsl.



Juctunauael (MOAYIHM) MO (GU3UYECKON KYJIbType U CIOPTY PEaTM3yIOTCS B TOPSJIKE,
YCTaHOBJIEHHOM YHuBepcuteToM. g unBanngoB u aun ¢ OB3 YHuBepcurer ycraHaBiIMBaeT
0COOBI MOPSJIOK OCBOCHMS IUCLMILIMH (MOAyJel) mo (U3MYecKOM KyJIbType M CIOPTY C
YU€TOM COCTOSIHUS UX 370POBbSL.

B bnok 2 «IIpakTukay BXoAAT ydeOHas M MPOU3BOICTBCHHAS ITPAKTHUKH.

Tumnb! yueOHOH PaKTHKH:

- 03HAaKOMUTEIIbHA,

- TEXHOJIOTHYECKas,

- IKCIUTyaTal[MOHHAs;

- HAYYHO-MCCIIEIOBATENIbCKAsA paboTa (MOIydeHUEe MEPBUYHBIX HABBHIKOB HAY4YHO-
HCCJIEI0BATEIbCKOM paboThI).

Tunel NpOU3BOICTBEHHON ITPAKTHUKHU:

- TEXHOJIOTU4ecKas (IPOEKTHO-TEXHOJIOTNYECcKas);

- JKCILTyaTallMOHHAs,

- Hay4YHO-UCCIIEJ0BaTENIbCKas paboTa.

CriocoObl 1poBeIeHUs] IPOU3BOICTBEHHON IPAKTUKU: CTAllMOHAPHAs; BbIE3/HAsL.

Opranu3anus BbIOMpPAeT OJUH WM HECKOJbKO THIOB Y4eOHOW M INPOU3BOJICTBEHHOMH
IPAKTUK. YHUBEPCUTET BIIpaBE YCTAHOBUTb JOINOJHUTENbHbIE THUIBl y4eOHOW U
IIPOU3BOJICTBEHHON ITPAKTHK.

Beibop MecT mpoxokIeHus MpakTHUK JUIsl JIML C OTPaHHMYEHHBIMU BO3MOXHOCTSMU
3JI0POBbsI IIPOM3BOJUTCS C YYETOM COCTOSHHUS 3/10pOBbSl OOy4arolMXCsl W TpeOOBaHUI MO
JIOCTYITHOCTH.

B biok 3 «l'ocynapcTBeHHass NTOroBasi aTTeCTalUsA» BXOMST:

- HOJArOTOBKA K C/aye W cllaya TOCYJapCTBEHHOTO 3K3aMeHa (ecid YHHUBEpCUTET
BKJIIOUMJIA FOCYIaPCTBEHHBIN IK3aMEH B COCTAB IOCYIAPCTBEHHOW HTOTOBOW aTTECTALIUN);

- HOJArOTOBKA K NPOLIEAYpe 3alUThl W 3allUTa BBITYCKHOW KBaJU(pUKAIMOHHON
paboTHI.

IIpu pa3pabotke mporpammbl OakajgaBpuaTa OOydaroLUMcs — oOecreunBaeTCs
BO3MO>XHOCTb OCBOEHHUSI 3JIEKTUBHBIX JUCUUIUIMH (Monysied) M (hakyabTaTUBHBIX IJUCLMILIUH
(Momymeit).

B pamkax nporpammbl OakaiaBpuaTa BBIICNAIOTCS oO0s3aTeiabHass 4acTh W YacThb,
dopmupyemas ydacTHUKaMH 00pa30BaTeIbHBIX OTHOLIEHUH.

K o6s3arenbHON yacTu mporpaMMbl OakajaBpuaTa OTHOCSTCS TUCUUIUIMHBI (MOAYIH) U
OpakTUKH, obecnednBaromye (GopMHupoBaHUE  OOMIENTPO(ECCHOHANBHBIX  KOMIIETEHIIHH,
onpeaenseMbix PI'OC BO.

B o0s3arenbHy0 yacTh IporpaMMel OakajlaBprara BKIFOYAIOTCS, B TOM YHCHE:

JUCHUIUIMHBL (MOYNH), yKa3aHHble B yHKTe 2.2 ®I'OC BO; quctumivHel (MOAYIH) 110
bu3nUecKoil KynbType U CHOpTY, pealu3zyemMble B paMkax bioka 1 «/ucuuninnel (MOZLYIN)».

JlcuumiuHel (MOAYJIM) M MPAKTUKHU, obecreunBatoiiie (GopMHUPOBAHUE YHUBEPCATIbHBIX
komnereHimid, ompenensembix PI'OC BO, a Takxke mnpodeccHOHATbHBIX KOMIETEHIHH,
OTpeieNIIEMbIX YHUBEPCUTETOM CaMOCTOSTEIbHO, MOTYT BKJIIOYAThCS B O0S3aTENbHYIO 4acTb
nporpaMMbl OakanaBpuaTa M (WIM) B 4acTh, (POPMUPYEMYIO YYaCTHHKAaMU OOpa30BaTENIbHBIX
OTHOILIEHHUH.

O0bem 00s3aTenbHOM yacTu 0e3 ydyera oObeMa rocyJapCTBEHHON UTOTOBOM aTTeCTaIlluH
JOJI’KEH COCTaBIIATh He MeHee 60 MpoLeHTOB 00111ero o0bemMa mporpaMmsbl OakanaBpuara.

VYHUBEpCUTET JNODKHA MPEAOCTaBIATh MHBaNUAaM U junaM ¢ OB3 (Mo ux 3asBieHUIO)
BO3MOXKHOCTh OOY4YEHHsI MO TporpamMme OakajgaBpuaTa, YYUTHIBAIONIEH OCOOCHHOCTH WX
NCUXO(HU3UUECKOTO PA3BUTUSA, HHIUBUAYAJIbHBIX BO3MOXHOCTEM W TpU HEOOXOJUMOCTH,
oOecrieunBaromiell KOPPEKLUHI0 HapyIIEHUH pa3BUTHS U COLHUANbHYIO aJalTalyio0 YKa3aHHBIX
T,



Peanuzarus yactu (dacreii) mporpaMMbl OakajgaBpuaTa U MPOBEACHHUE TOCYAapCTBEHHOM
WUTOTOBOW aTTECTAllUU, B paMKaX KOTOPOW (KOTOPHIX) MO OOYYAIOIIUXCS TOBOJSATCS CBEACHHS
OTPaHUYECHHOTO JOCTynma W (WIM) B YYEOHBIX IIENSAX HCIOJIB3YIOTCS CEKPETHBIE 00pa3iibl
BOOPYIKCHU, BOECHHOU TCXHUKH, UX KOMIUICKTYIOIINUEC U3ACIIHA, HC JOITYCKACTCA C IPUMCHCHHUCM
AJIEKTPOHHOTO O0YUYCHHS, JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

IMlpu  paspaboTke  mporpamMmbl  OakanaBpuaTa  YHUBEPCHTET  YCTaHABIIUBACT
HarpaBJIeHHOCTh (MPodMIiIb) MporpaMMbl OakaisaBpuara, KOTOpas COOTBETCTBYET HAlpPaBJICHUIO
HOJTOTOBKH B ILEJIOM HMJIM KOHKPETU3UPYET COJCp)KaHHE MpOrpaMMbl OakaiaBpuaTa B paMKax
HaIpaBJICHUS TIOATOTOBKH ITyTEM OPUCHTAIIUH €€ Ha:

- obmacte (obmactu) mpodeccuoHanbHOM —AesTenbHOCTH U chepy  (chepsi)
poeCCUOHATLHOM IEATEILHOCTH BHITYCKHUKOB;

- TUN (THUIIBI) 33724 ¥ 331244 TPOPEeCCUOHATBHOM eI TETbHOCTH BHIITYCKHUKOB;

- IpH HEOOXOAUMOCTH Ha 00BEKTHI TPOPECCHOHATBHOM IEATETLHOCTH BBITYCKHUKOB HJIH
obnacth (0bnacTH) 3HAHUS.

1.4. TpeOoBaHMs K NOCTyNAKOIIEMY

TpeboBanust Kk mocTynarouieMy ONpeAeNstoTcsl (enepalbHbIM 3aKOHOJATEIbCTBOM B
obmacti oOpaszoBaHusi, B ToM uyucie llopsakom mpuema Ha oOydeHHE MO 00pa3OBaTEIBHBIM
nporpaMMaM BbICIIEr0 OOpa3oBaHUS — HOporpaMMaMm OakajlaBpuara Ha COOTBETCTBYIOILMM
y4eOHBIN IO/,

2. XAPAKTEPUCTHUKA ITIPO®ECCUOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. Obmacte mpodeccHoHabHON  JieATebHOCTH H  cepa mnpodeccrnoHambHOMI
JIeATeTLHOCTH BBIMYCKHUKOB, ocBouBIINX OOII 6akanaBpuaTa, BKIIOYALT:

26 XUMHYECKOE, XMMHKO-TEXHOJOTHYECKOe MPOU3BOJCTBO (B cepax: MpoOU3BOACTBA
HEOPTraHWYECKUX BEIECTB; MPOU3BOJACTBA MPOIYKTOB OCHOBHOTO M TOHKOTO OPraHUYECKOTO
CHUHTE3a; IMPOU3BOJCTBA IMPOAYKTOB mepepaboTku HedTH, raza U TBEPAOro TOIUIMBA,
MPOU3BOJICTBA MOJMMEPHBIX MaTEPHAJIOB, JJAKOB M KPACOK; MPOU3BOJICTBA SHEPTOHACHIIIICHHBIX
MaTepuasoB; MPOMU3BOJCTBA JIEKAPCTBEHHBIX MIPEMapaToB; IMPOU3BOJCTBA CTPOUTEIHHBIX
MaTepuajioB,  CTEKJA,  CTEKJIOKPUCTALUIMYECKUX  MaTEpHAIOB,  (QYHKIUOHAIBHOM U
KOHCTPYKIIMOHHON KepaMHUKHU Pa3IMYHOTO Ha3HAUYEHUS; MPOU3BOICTBA XUMHUUECKUX UCTOYHUKOB
TOKa; TMPOMW3BOJICTBA  3AIMTHO-JACKOPATUBHBIX  TOKPBITUW; MPOU3BOACTBA  DJIEMEHTOB
AIIEKTPOHHOM ammapaTypbl © MOHOKPUCTAIIJIOB; MTPOU3BOICTBA KOMITO3UIITMOHHBIX MaTepUaioB U
HAHOKOMITO3UTOB, HAHOBOJIOKHHUCTHIX, HAHOCTPYKTYPHUPOBAHHBIX 1 HAHOMATEPUAJTIOB Pa3IUIHON
XUMHUYECKON TTPUPOIBI; MPOU3BOJICTBA PEAKUX U PEIKO3EMENTBHBIX AIIEMEHTOB);

40 CxBo3HbIe BUABI MPOGECCHOHATBHON NEATENBHOCTH B MPOMBIIUIEHHOCTH (B cepe
OpraHu3aIMy ¥ MPOBEICHUS HAyYHO-UCCIIEIOBATEILCKUX U OIMBITHO-KOHCTPYKTOPCKUX PaboT B
00JacTH XMMHYECKOTO U XUMHUKO-TEXHOJIOTUYECKOTO MMPOU3BO/ICTBRA).

2.2 Tunel 3amay u 3a7aud NPO(hEeCCHOHATBEHON NEATENHOCTH, K KOTOPBIM TOTOBSTCS
BBIMMYCKHUKH B paMkax ocBoeHust OOII 6akanaBpuara:

- HAYYHO-HCCIIEIOBATEIHCKUE;

- TEXHOJIOTHYECKHE.

2.3 OObexTamMu TPOPECCHOHATBPHON ACSITEIHPHOCTH BBIMTYCKHUKOB, OocBouBIUX OOIl
OakanaBpuaTa, WU 00IacThIO (00JIaCTSIMH) 3HAHUS SBIISIOTCS:

- XUMUYECKHE BEIIECTBA U CBHIPbEBBIC MaTepuaabl [JII MPOMBIIUICHHOTO
MPOU3BOJICTBA XUMUYECKON MPOAYKIIUU;

- METO/IbI U IPUOOPHI ONIPEIETICHUs COCTaBa U CBOMCTB BEIIECTB M MATEPUATIOB;

- o0opy/sioBaHUE, TEXHOJOTHYECKHE TIPOIECChl M IPOMBIIUICHHBIE CHUCTEMBI



MOJIYYCHHA BCUICCTB, MATCPHUAIIOB, PI3I[€J'IHI>1, a TakKKC METOAbI U CpCACTBA JUArHOCTHKHU H
KOHTPOJIA TEXHUYCCKOI'O COCTOSAHHA TCXHOJIOTHYCCKOI'O O6OPYHOB3HHH, cpeacrBa
aBTOMaTHU3allu WU YIPaBJICHUA TCXHOJOIMYCCKUMM IIponecCaMu, METOAbI U CPEACTBA OLICHKHU
COCTOsIHHUA Oprncanmeﬁ CpCAbl 1 3allIUThI €€ OT BJIIUSAHUA ITPOMBIIIJIICHHOI'O ITPOXU3BOJACTBA.

3. CTPYKTYPA TIPOI'PAMMBbI BAKAJIABPUATA

Conepkanve W oOpranuzanus oOpa3oBaTelbHOro mpouecca mnpu peanuzamuu OOIl
BBICIIETO OOpa3oBaHus — OakajiaBpuaT 1O HampabiieHHto noAarotoBku 18.03.01 Xumudeckas
TEXHOJIOTUS PETrIIaMEHTUPYIOTCS:

—y4eOHBIM TUTAHOM;

—KaJIeHIapHBIM Y4eOHBIM TpapUKOM;

—paboyuMu IporpaMMaMu JUCIUTIINH (MOTyJICH);

—pabounMu IporpaMMaMy IPAKTHK;

—IIpOrpaMMoOi roCy1apCTBEHHOM UTOTOBOM aTTECTAlINH;

—(hOH/TaMU OIICHOYHBIX CPEJICTB;

—METOJUYECKUMH YKa3aHUsIMH 110 cooTBeTcTBYIomIei OOII;

—paboueii mporpaMMoi BOCITUTaHUS;

—KaJICHIapHBIM TUIAHOM BOCIIUTATEIbHON paOOTHI.

3.1. YyeOHblii mu1aH

Vyuebnsiii tran OOIl OakanaBpuaTta BKJIIOYACT MEPEUYCHb TUCHUIUIUH (MOAYJEH),
IIPAKTUK, AaTTECTAlMOHHBIX HCIBITAHUN IPOMEXKYTOYHOM U TOCYJAapCTBEHHOM MTOIOBOM
aTTecTaluy OOy4arolmuxcs, IpyruxX BUIOB y4EOHOH NEATENbHOCTH C yKa3aHHEM UX 00beMa B
3a4eTHBIX €AMHUIAX, IIOCIEJOBATEIbHOCTH M paclpelielieHuss [0 IepuojaM OO0Yy4eHus;
BbI/IETISIETCSl 00bEM KOHTAKTHOM paboThl 00yJaroluxcs ¢ npernoaasareieM (1o BujaM yu4eOHbIX
3aHATUI) M CaMOCTOSTENIbHOW pabOThl OOYYarOIMXCsA B aKaJeMHUYECKHX (aCTPOHOMHYECKHUX)
yacax. s KaXKqoW OTUCHUIUIMHBI (MOAYIS) U MPAKTUKU YKa3blBaeTcs (popma MpoMeKyTOUHOU
aTTecTaluy 00yJaromuxcs.

VY4eOHblii 11aH NPeACTaBICH B MPUIOKEHHUH.

3.2. KasiengapHblii yueOHblii rpauk

ITocnenoBaTenbHOCTh peaNu3aluy MporpaMMbl OakajlaBpuaTa MO rojJaM U ceMecTpam
(BKiIOUas TeopeThdyeckoe OOydeHHe, TMPAaKTHKH, TPOMEXKYTOUHBIE U TOCYJapCTBEHHYIO
UTOTOBYIO aTTECTAIlMH, KAHUKYJIbI) IPUBOIUTCS B KaJ€HJApHOM y4eOHOM rpaduke.

KanennapHuelii yueOHbIN Tpaduk NpecTaBiIeH B MPHIOKEHHH.

3.3. PaGouue nporpaMmbl JMCHHILINH (MOTY1€ii)
B OOIl OakanaBpuaTa B NPUJIOKEHUU MPEACTABIEHBl BCe pabouyue MpOrpaMMbl
JUCLHUIUIMH (MOAYJIEH).

3.4. PaGouue nporpaMmMbl NPaKTHK

OOII 6axanaBpuaTa npeaycMaTpuBaeT JTOCTaTOUHBIN Al (POPMUPOBAHMUS, 3aKPETIICHUS
U Pa3BUTHUS MPAKTUYECKUX HABBIKOB M KOMIETEHIMI 00beM mpakTuku. [IpakTuka npencraBiseTt
co0oil BUJ yueOHBIX 3aHATHUN, HEMOCPEJCTBEHHO OPHEHTHPOBAHHBIX Ha MPO(eCCHOHAIBHO-
NPaKTUYECKYl0 TOATrOTOBKY oOywaromuxcsa. IIpakThka 3akperuiser 3HAaHUS M YMEHU,
npuoOpeTaemMble  OOYYalOIUMHCA B pPE3yJIbTaTe€  OCBOEHHMsSI TEOPETHYECKHX  KYPCOB,
BbIpa0aThIBa€T MPAKTUYECKHE HABBIKM U CIIOCOOCTBYET KOMIUIEKCHOMY (OPMUPOBAHUIO
YHHUBEPCAIbHBIX, OOLIENPOPECCUOHANBHBIX, MPOPECCUOHANBHBIX KOMIETEHIIUNH 00yJarommxcs.
ITporpaMMBbl IpakTUK NPUBEACHBI B IPUIIOKEHUH.



[Tpu peanuzanuu OOII 6akanaBpuaTa mpeaycCMaTpUBAIOTCS CIEITYIONTNE BUJIBI TIPAKTHK:
—y4eOHas;
—IIPOU3BOJICTBEHHAS.

3.4.1 YuyeOHasi NnpaKkTUKA

Tun npakTUKK: O3HAKOMUTEIIbHAS.

3amauell NPaKTUKU SABISETCA IOJIydY€HHE IMEPBUYHBIX NPOQPECCUOHATIBHBIX YMEHUH U
HaBbIKOB. IIpakTMka mNpOBOAMTCS HAa NPEANPUATHAX [0 IPOU3BOACTBY TYIOIUIABKUX
HEMETANIMYECKUX M CHWIMKATHBIX MaTepHajoB U IMPOQMIBHBIX OpraHU3alMsIX, ¢ KOTOPHIMU
3aKJIOYEHBI IOTOBOPBI O IIPAKTUYECKOM IIOATOTOBKE.

PyKoBO/CTBO MPaKTUKOW OCYIIECTBISIET NIPENOAaBaTeNIn Kapelp CUIMKATHOIO Ipoguis
¢dakynprera THBuBM, TexHuyeckylo MOANEPKKY OCYILECTBIISIOT HHXKEHEPHO-TEXHUYECKUN
IEPCOHAI [0 y4eOHOMY IPOIIECcCy.

3.4.2 [Ipou3BoACTBEHHAS IPAKTUKA

Tun npakTuku: TeXHOJIOrHYecKas (IPOEKTHO-TEXHOJIOTNYECKas).

3ajauell NpaKkTUKU SBISETCA MPAKTUYECKOE O3HAKOMIIGHHE M HM3YYEHHUE IIPOLECCOB
MPOM3BOJICTBA OCHOBHBIX BWaOB THCM, a Takke IMOJyd4eHHE OmbITa NPOodheCCHOHATHLHOU
JIeATenbHOCTH. O3HAKOMIIEHHE C METOJaMU KOHTPOJISI M YIPAaBIEHUS TEXHOJIOTMYECKUMU
nporeccaMy U paboTOH TEXHOIOTHIECKOTO 000pyI0BaHHUS.

[IpakTuka OCyIIECTBIISIETCS Ha MPEAUPHUATHAX, C KOTOPHIMHU 3aKIIIOUEHBI JIOTOBOPHI O
IIPaKTUYECKON ITOATOTOBKE.

[IpakTrka NMpoBOAUTCS B OJHOM W3 MOAPA3ACICHUN NPEINPUATUN UM OpraHU3alui, B
YHUCJIO KOTOPBIX MOT'YT BXOJUTh: IPOU3BOJCTBEHHBIE LIEXH, TEXHOJIOTMUECKHUE OTAEIbl U HAy4HO-
MCCJIEI0BATENIbCKUE IIEHTPBI.

3.4.3 HayuHo-uccienoBarebckasi padora

Tun npakTuku: Hay4yHO-HCCIEeI0BaTeNbCcKas padoTa.

3ajaueil Hay4HO-MCCIEOBATENbCKOM pabOThl  SBISETCSs M3YyYEHHE KOHKPETHOTO
IIPOM3BOJICTBEHHOIO0 Ipollecca MO pe3yiabTaTaM BbIOPAaHHOTO OO0BEKTa ISl HAY4HO-
MCCJIEI0BATEIBCKON UM IPOEKTHOM JESATEIbHOCTH; U3yUYEHUE CUCTEMBI YIIPABIICHUS Ka4€CTBOM
MNpOAYKIMHU, TCXHUKO-OKOHOMHWYCCKUX HOKaSaTeHeﬁ, MepoanﬂTI/Iﬁ 10 TEXHHUKE 0€30MaCHOCTH U
OXpaHe OKpyXarlleil cpelpl; MpuoOpeTeHne HEeOOXOAMMBIX NPAKTUYECKUX HABBIKOB IS
BBITMIOJTHEHUSI BBIMYCKHON KBalu(uKanuoHHOW paboTel. HayuHo-uccrnenoBarenbckas padbota
OCYyILIECTBIIsIeTCSI B YHuBepcuTere Ha Kadeapax mnpoduis «XuMUYeckas TEXHOIOTUs
TYTOIJIaBKUE HEMETANTNYECKUE U CUIIMKATHbIE MaTepHalibl» W/WIM B OJHOM U3 MOJpa3IesIeHUH
MNpECaIpuAaATHus-, OpFaHHSaHHﬁ, C KOTOPBIMH 3aKJIIOYCHBI COOTBCTCTBYIOIIHMEC JOrOBOPHBI O
IIPAKTUYECKOMN MOArOTOBKE.

3.4.4 TlpenaunioMHasi NPaKTUKA

Tun npakTUKK: TPEITUTUIOMHAS PAKTHKA.

3anaveil MpakTUKK SBISIETCS MaKCUMAallbHOE MPUOIIKEHHE K BBITTOJHEHUIO BBITYCKHON
KBaJIM(UKAIIMOHHOM paboThl, T.e. cOOp M HM3yUYE€HHE HAyYHO-TEXHUYECKOW HH(OpMalMH IO
TEMaTHKE MCCIIEeIOBaHUs, MPOBEIECHUE SKCIIEPUMEHTOB MO BBIOPAHHON METOIWKE, aHaJIU3 HX
PE3yNbTaTOB M MOJATOTOBKA MaHHBIX /7151 Hanucanus BKP u myGnukaruii.

[Ipaktuka ocymectsusiercs B PXTY um. [I.1. MenaeneeBa u (Win) Ha NPeANPUITHSIX, C
KOTOPBIMHU 3aKJTFOUYEHBI IOTOBOPHI O IPAKTUYECKOM TOITOTOBKE.

Breibop MecT mpoXokIeHUs MPaKTUK ISl JIUI[ C OTPAaHHUYEHHBIMH BO3MOXHOCTSMU
3I0POBBSI MPOU3BOJIUTCA C YUYE€TOM COCTOSHUS 3/I0POBbSI OOYYAIOIUXCS W TPEOOBAHHSIMHU TI0
JIOCTYITHOCTH.



3.5. Iporpamma rocyaapcrBeHHoii uToroBoii arrecranuu (F'UA)

[Iporpamma rocyaapCTBEHHOM MTOTOBOM aTTeCTallUM ABJseTcs npuiaoxkeHuem k OOIIL
OakanaBpuara.

B rocynapcTBEHHYI0 UTOTOBYIO aTTECTALMIO BXOJAT BBINOJHEHUE U 3allUTa BBITYCKHOU
KBaJTM(PHKAIIMOHHOHN paboTHI.

3.6. ®@ona oueHo4HbIX cpeacts (POC)

®dOC cozmaercss B coorBeTcTBUU ¢ TpeOoBanusimu DPI'OC BO s arrecranuu
0o0y4aromuxcsi Ha COOTBETCTBUE MX YUEOHBIX JOCTH)KEHHH TOATAIHBIM TPeOOBaHUSAM
coorBercTByomeil OOIl OakanaBpuaTa [uis NpPOBEACHUS TEKYLIETO0 OLICHWBAaHUS, a TaKXke
IpOMEXyTOuHOU arTectanuy obydarommuxcs. POC sBisieTcs COCTaBHOW YacThi0O HOPMAaTHBHO-
METOAMYECKOI0 00ECHEeYeHUs] CUCTEMbl OLEHKM KauyecTBa OcBoeHus oOydarouumucs OOII,
BxoauT B coctaB OOII GakanaBpuara.

®OC — KOMIUIEKT METOJUYECKUX MaTepUaloB, HOPMUPYIOLIUX MPOLEAYPbl OLIEHUBAHUS
pe3ynbTatoB  OOyueHus, T.e. YCTAHOBJICHHS COOTBETCTBUS  Yy4€OHBIX JOCTHXKEHUM
3alUIAaHUPOBAHHBIM pe3ysbTaTaM o0ydeHuss u TpedoBanusM OOIIl GakanaBpuara, paboumx
IPOrpaMM AMCLMILINH (MOAYJIEN) U IPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KIIHOUEBBIX IPUHIUIIOB OLIEHUBAHUS:

— BQJIWJHOCTU: OOBEKTHl OLEHKHU JOJDKHBI COOTBETCTBOBATH IIOCTABJICHHBIM LIEISM
o0Oy4deHus;

— HAJEKHOCTHU: HCIIOJIb30BAHUE €AMHOOOpa3HbIX CTaHIAPTOB U KPUTEPUEB IS
OLIEHUBAHMsI JOCTHXKEHUI;

— OOBEKTUBHOCTH: pa3Hble OOy4arouluecs JOJKHbI HMETh pPaBHbIE BO3MOKHOCTH
NOOHUThCA ycnexa.

®OC no gucuuminHam, npaktukam, ['MA npuBeneHbl B IPUIOKEHUH.

WHBasninaaM u JuiaM ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3J10pOBbsI (II0 MX 3asIBJIECHUIO)
IPEJOCTaBIsETCS BO3MOKHOCTh 00yuerus mo OOII 6akanaBpuaTa, yUuTHIBAIOLIEH 0COOCHHOCTH
UX TCUXO(U3UYECKOIO pPa3BUTHUS, MHAMBUAYAJIBHBIX BO3MOYKHOCTEH W, IpHU HEOOXOJUMOCTH,
oOecrnieunBaroIiel KOPPEeKIMIO HApYIIEHUI pa3BUTHS U COLIMATIBHYIO aJanTalluIo.

3.7. PaGouass nporpaMMa BOCIIUTAHUS

Pabouas mporpamMMa BOCHHUTaHUS, pa3paOOTaHHas M yTBEP)KIEHHas 00pa3oBaTeIbHOMN
OpraHu3aiei, OmpeAenseT KOMIIEKC OCHOBHBIX XapaKTEPUCTHK OCYIICCTBIIEMOW B
o0pa3oBaTeNbHONW OpraHW3alliid BOCIUTATEIbHONM pPabOThl MO COOTBETCTBYIOIIEH OCHOBHOM
o0pa3oBaTeNbHON MpOorpaMmMme:

— OCJib, 3a/la4r, OCHOBHBIC HAITPABJICHUA U TCMbI BOCITUTATEIILHOMN pa6OTBI;

— BO3MOXHbIE (POPMBI, CPEICTBA W METOJbl BOCIMTAHUS, BKJIOYas HCIOJIb30BAHUE
BOCIHTATEIBHOTO MOTEHIIMAJIA TUCHUIUIMH (MOTyJIel);

— MOAXOJbl K HMHAMBHMIYyaIH3allUU COJAEP)KAaHUS BOCIUTAHMS C y4ETOM OCOOEHHOCTEH
00yJaromuxcs;

— mokazarenu 3((EeKTUBHOCTH BOCIUTATEIbHOM padOThl, B TOM YHUCIIE IUIAHUpYyeMbIe
JIMYHOCTHBIC PE3YJIBTAThI BOCIIUTAHUA, U HHBIC KOMIIOHCHTHI.

3.8. KasienaapHblii IV1aH BOCIIMTATEIbHOU padoThl

Kanengapuelii 1uiaH BOCHUTATEIbHOM paboThl, pa3pabOTaHHBIA M YTBEpPXKIECHHBIN
o0pa3oBaTeNbHON OpraHu3aluei, CoAepKUT KOHKPETHBIN MepeyeHb COOBITUI U MEepONpUsATUI
BOCIIUTATEIbHON HAIPABICHHOCTH, KOTOpPhIE OPraHU3YIOTCS U INPOBOAATCS 00pazoBaTeIbHOMN
opraHuszanyeil u (WiauM) B KOTOpPBIX OOpa3oBaTeibHas OpraHu3alvs NPUHHMAaeT ydacTue, B
COOTBETCTBUM C OCHOBHBIMU HAIPABJICHUSMHU U TEMaMH BOCIUTATENbHOI pabOTHI, BRIOpaHHBIMU
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dbopMamu, cpeCTBaMH U METOJIaMU BOCIIUTAHUS B y4€OHOM TOJy WM MEPHOJE O0yUESHHUSI.

4. PE3YJIBTATBI OCBOEHUSA ITIPOI'PAMMBI BAKAJTIABPUATA

COBOKYITHBIN OXXHJAEMBIM pe3ynbTaT 00pa3oBaHus 10 3aBepiieHur ocBoeHust OOII

OakanaBpuaTa OIpEAEseTCs] NPUOOpPETAEMBbIMU BBITYCKHMKOM KOMIIETEHIUSMH, T.€.

CIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUS, HaBBIKM M JIMYHBIE KAaueCTBa B COOTBETCTBUU C
3aga4aMy Mpo(hecCHOHAIBHON eI TEeTbHOCTH.

B pesymbrare ocBoenmss OOIl OakanaBpuaTta Yy BBITYCKHHKA JIOJDKHBI

c(hopMHUPOBAHBI obmenpodeccHoHaNbHbBIE U

KOMIICTCHIINU.

YHUBEPCAJIbHBIE,

ObITh
npogeccuoHaIbHbIC

Brinycknuk, ocousmmiit OOII, nomken 061anate CaeayOmUMU KOMIETECHIIUSIMH.

4.1. YHI/IBepca.]'IbHI)Ie KOMIICTCHUUU BBINTYCKHUKOB U HHAUKATOPbI UX JOCTUKCHUN

HaunmenoBanune
KaTeropuu
(rpynner) YK

Ko v HaumeHnoBaunue
VK

KOII N HAMMCHOBAHUC MHAUKATOpPA OJOCTHIKCHUS

YK

CucreMHOE U
KPUTHYECKOE
MBILIEHUE

YK-1. Cnocoben
OCYIIECTBIISATh TIOUCK,
KPUTUYECKHI aHAIN3 U
CHHTE3 HH(pOpMaInH,
HNPUMEHATh CUCTEMHBIH
MOJIXO/ JUIsl PELICHUS
IIOCTABJICHHBIX 33J1a4.

VK-1.1 3Haet MeTO1bl ITOMCKA, KPUTHUYECKOTO
aHalM3a ¥ CHHTE3a WH(POPMALIUU, TIPUMEHEHUS
CHCTEMHOI'0 TI0/IX0/1a, OCHOBAaHHOI'O Ha HAYYHOM
MHPOBO33PEHUHU IIPU PEILICHUH 3a7a4
poeCCUOHATILHOMN 1eATEIbHOCTH;

VK-1.2 Ymeer aHanu3upoBaTh 3a7auy, BbLACIASA
ee 6a30BbIE COCTABIISIOIINE;

YK-1.3 YMmeer Hax0uTh U KPUTUUECKU
aHaJIM3UPOBaATh NH(OPMAIIHNIO, HEOOXOIUMYIO
JUISl peIlieHUs] IOCTAaBJIEHHON 3a/1auH;

VYK-1.4 Ymeet onpenensath U OIIEHUBATh
BapHaHThl BO3MOKHBIX PELLIEHUH 3a7auu;
VYK-1.5 Bnazneer HaBbIKaMH pacCMOTPEHUS
BO3MOXKHBIX BApUAHTOB PEILICHUs 3aJauH,
OLICHMBAHMSI UX JIOCTOMHCTB M HEJJOCTATKOB.

Pa3pabotka u
peanu3anus
MIPOEKTOB

YK-2. Cnocoben
OTpEeeNATh KPYT 3a7au
B pPaMKax MOCTaBJIEHHOM
LIeJIU U BbIOUpaTh
ONTUMAJbHBIE CLIOCOOBI
WX pEeIleHUsI, UCXOIS U3
JEUCTBYIOLLUX
MPaBOBBIX HOPM,
MUMEIOLINXCS PECYPCOB
Y OTpaHUYEHUIN

VYK-2.1 3Haer npaBuia 1 yCIOBHOCTHU MIPU
BBINOJIHEHUH KOHCTPYKTOPCKOM TOKYMEHTaluU
MpoeKTa

VYK-2.2 3HaeT OCHOBBI pacueTa Ha IPOYHOCTb,
KECTKOCTh U YCTOWYHBOCTH JIEMEHTOB
000pyI0BaHUS XUMUYECKOM MPOMBIIIIEHHOCTH
VYK-2.3 3HaeT TEXHOJIOTUYECKUE PACUEThI
anmnapaToB XUMHUYECKOH MPOMBIIIIEHHOCTH
YK-2.4 Ymeer onpenenars 0kuaeMbie
pe3yabTaThl IPOSKTUPOBAHUS HIIEMEHTOB
000pyI0BaHUSI XUMUYECKOH MTPOMBIITUIEHHOCTH
VK-2.5 Ymeer onpenenars crocod pemeHus
KOHKPETHOMW 3a71au¥l MPOEKTa, BEIONpast
ONITUMAJIBHBIN CTIOCO0 U UCXO.IS U3
JEUCTBYIOIMX MIPABWII U TPAHUYHBIX YCIOBHI
npu

BBITTOJIHEHUH MTPOEKTHON JTOKYMEHTAIINU U
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MMEIOILIUXCS PECYPCOB U OTPaHUYEHUI
YK-2.6 YMmeer pemiate KOHKPETHBIE 33/1a4H
MpoeKTa TpeOyeMoro KauecTna U 3a
YCTaHOBJIEHHOE BpPEMs

YK-2.7 YMmeeT myOnu4HO IPEACTABISITh
pe3yJIbTaThl pEIICHUsI KOHKPETHOM 3a7jauu
MIPOEKTa

YK-2.8 Bnaneer criocobamu u mppeMamMu
M300paKeHUs JIEMEHTOB XUMHUECKOT O
000py0BaHUs B OAHOHN U3 rpa)UuecKuX CUCTEM
VK-2.9 Bnangeetr MeTogaMu MeXaHUKHA
IIPUMEHMUTEIBHO K pacueTaM anrnapaToB
XUMHYECKON TMPOMBILIUIEHHOCTH

VYK-2.10 Brnageetr HaBbIKaMu IPOEKTHPOBAHMUS
MIPOCTEHIINX anmnapaToB XUMHUYECKON
IIPOMBIIIJIEHHOCTH

Komannnas YK-3. Criocoben VK-3.1 3HaeT 1 noHUMAET 0COOEHHOCTH
paborta u OCYIIECTBIISTh MOBEICHUSI PAOOTHUKOB MPEIPUATUI
JTUAEPCTBO COLIMATILHOE XUMHYECKON MPOMBILIUIEHHOCTH
B3aMMO/ICHICTBUE U VK-3.2 3HaeT OCHOBHBIE TUIIBI COLIMATBHBIX
pean30BbIBaTh CBOIO B3aMMO/ICHCTBHI U COIIMATBLHO-
pOJIb B KOMaH/IE TICUXOJIOTHYeCKHe Kputepun 3(HHEKTHBHOCTH
yIpaBJICHUS KOJIEKTUBOM
YK-3.3 Ymeer B3auMOI€HCTBOBATH C APYTUMHU
YJIeHaMU KOMaHJIbl, B TOM YHCJI€ Y4aCTBOBATh B
oOMeHe uHpopMalKel, SHaHUSIMU U OTIBITOM
VYK-3.4 YMmeer ucnonp30BaTh COBPEMEHHbIE
COIIMAIBHO-TICUXOJIOTHYECKUE TEXHOJIOTUU
yIPaBJICHUS KOJIEKTUBOM
VK-3.6 Bnaneer cioco6amu MOTUBAITUHU YWICHOB
KOJUUIEKTHBA K JIMYHOCTHOMY U
npoeccHoOHAIbHOMY Pa3BUTHIO
YK-4.1 3HaeT 0OCHOBHBIE CITOCOOBI COYETAEMOCTH
JIEKCUYECKUX €IMHUIl U OCHOBHBIE
CII0BOOOpPa30BaTeIbHbIE MOJIETH, PYCCKHE
SKBUBAJIEHTHI OCHOBHBIX CJIOB U BBIPAYKEHU
YK-4. Cnocoben npodeccroHanbHO peun
oCyIIecTBIATh JenoByto | YK-4.2 3HaeT 0CHOBHBIC TPUEMBI U METO/IbI
KOMMYHUKAIIUIO B pedeprpoBaHus 1 AHHOTHUPOBAHUS JIUTEPATYPHI
YCTHOM ¥ MUCHbMEHHOM | [0 CIEIUATBLHOCTH, IPUEMBI pabOTHI C
KommyHuKats dbopmax Ha OPUTHMHAJIBLHOM JIUTEPATypOil MO CIIELUATIBHOCTH
roCyJapCTBEHHOM VYK-4.3 3HaeT nacCUBHYIO U aKTUBHYIO JIEKCHKY,

si3pIke Poccuiickoit
®denepanuu U
WHOCTPaHHOM(BIX )
A3bIKe(ax)

B TOM YHCJIE, OOIICHAYYHYIO U CHEIHATbHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO JIJISI PEIICHUSI
CTaHJApTHBIX KOMMYHUKAaTUBHBIX 33]1a4
VYK-4.4 Ymeet ucnons3oBath HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH MPU MTOUCKE
HE0O0X0uMOM HHGOpPMAITHH B TIpOIiecce
pelIeHus: CTaHAAPTHBIX KOMMYHUKATUBHBIX
3a/1a4 Ha TOCY/IApCTBEHHOM M MHOCTPAaHHOM
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A3bIKAX

YK-4.5 Ymeer paboTaTh ¢ OpUTHHAILHON
JUTEPaTypO M0 CHEUATIBHOCTH CO CI0BApEM
VYK-4.6 Bnaneer BegeHUEM J€JI0BOM NEPENUCKU
Ha MHOCTPAHHOM $3bIKE, pEUEBOM
JeSITeTbHOCTBIO MPUMEHUTENBHO K cepe
OBITOBOM 1 NpodeccuoHanbHON KOMMYHUKAIIUH
VYK-4.7 Bnaneer BeieHUEM J€JI0BOM NEPENUCKU
C Y4€TOM 0COOEHHOCTEH CTUIIMCTUKU
opUIHATTEHBIX U HEO(DUITUATBHBIX MTHUCEM,
COLMOKYJIBTYPHBIX pa3iuuuii B popmate
KOPPECTIOHICHIIH Ha TOCY1apCTBEHHOM U
MHOCTPAHHOM SI3bIKaX

VYK-4.8 Bianeer HaBpIKaMH pe4yeBOi
NeSITeIbHOCTH IIPUMEHUTENBHO K cepe ObITOBOM
1 Ipo(eCCHOHATBHON KOMMYHUKAIIHH,
OCHOBaMH IyOJIMYHOM peun

VYK-4.9 Bianeer 0CHOBHOM MHOSI3bIYHOMN
TEPMUHOJIOTHEN CIEelUalbHOCTH, OCHOBaMHU
pedepupoBaHHs 1 AHHOTUPOBAHUS JIUTEPATYPHI
110 CHEeNMATIbHOCTH

MexXKynpTypHOE
B3aUMOJICHCTBUE

VYK-5. Cniocoben
BOCIIPUHUMATh
MEXKKYJIBTYPHOE
pa3zHooOpazue
00111ecTBa B COMAIIBHO-
HUCTOPUYECKOM,
9THUYCCKOM U
¢dumocopckom
KOHTEKCTax

VYK-5.1 3HaeT 0OCHOBHBIE 3aKOHOMEPHOCTH
HCTOPUYECKOI0 IPOLIEcca U TAIbI
MCTOPHYECKOT0 pa3BuTus Poccun

YK-5.2 3HaeT 3THO-KyJIbTypHBIE U COLUAIBHO-
MOJINTUYECKHE MPOLIECCH] CTAHOBIJICHUS
poccuiickol ToCyAapCTBEHHOCTH

VYK-5.3 3naer mecto u posib Poccun B ucropuu
YeJI0BEYECTBA U B COBPEMEHHOM MHpE

VYK-5.4 3HaeT ocCHOBHBIE pa3fielibl U
HanpasieHus: GpuIocopuu, a TakKe METOJIbI U
npreMbl GUIOCOPCKOro aHaan3a mpoodieM
VK-5.6 YMeeT ocMBICTIHBAThL COIIHAIBHO-
MOJUTHYECKHE MTPOIECCHI, COOBITHS U SBJICHUS B
Poccun 1 MupoBOM co001IIECTBE B X AUHAMHUKE
Y B3aUMOCBSI3H, PYKOBOJACTBYSICH MPHHIIUTIAMH
Hay4YHOH OOBbEKTUBHOCTH U UCTOPU3MA

VYK-5.7 Ymeer popmupoBath u
apryMEHTHPOBAHHO OTCTaUBaTh COOCTBEHHYIO
MO3UIUIO IO Pa3IMYHBIM MTPOOIEeMaM HCTOPUU
VYK-5.8 YMmeer noHMMarTh U aHAIU3UPOBATh
MHPOBO33PEHUYECKUE, COLIUAIBHBIE U
WHIMBUyalIbHbIE TPOOIEMBbI COBPEMEHHON
KU3HH

VYK-5.9 YMmeer rpaMOTHO BECTH IUCKYCCHIO,
apryMEHTHPOBAHHO OTCTaNBaTh CBOIO MO3UIIUIO
10 3HaYMMBIM (pusocodckum npodiaemam
COBPEMEHHOM KH3HH, OTUPAsCh Ha
HapabOTaHHBIHN B HCTOpHUU (UIIOCO(UU MaTepUal
YK-5.10 YMeeTr KOHCTPYKTHBHO
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B3aUMOJICHICTBOBATH C JIFOJABMHU C yUYETOM
aHaJIM3a UX COIMOKYIbTYPHBIX OCOOCHHOCTEH B
LIEJISAX YCIICITHOTO BHITIOJTHCHHS
npoeCCHOHATBHBIX 3a1a4

VYK-5.11 Brnageet npencraBiieHus MU 00 HCTOPUH
KaK HayKe, OCHOBAaMHU UCTOPHUYECKOTO MBIIUICHUS
YK-5.12 Brnageet npencraBiieHusIMU 00
OCHOBHBIX JTalax B UCTOPHUH YEIOBEYECTBA U UX
XPOHOJIOTHUHU

VYK-5.13 BnageeT HaBbIKAMH aHaIM3a
HCTOPHYECKUX HCTOYHUKOB

VYK-5.14 Brnageer HaBbIKaMu GHII0COPCKOM
KYJBTYPHI 11 BBIPAOOTKH CUCTEMHOTO
LICJIOCTHOIO B3IJISA1A Ha ACHCTBUTEILHOCTh

Camoopranusaig
us
camopa3zBuTue (B
TOM YUCJIE
3I0pOBbecOepex
€HHE)

VK-6. Criocoben
YIIPaBISITH CBOUM
BpEMEHEM,
BBICTpanBaTh U
peann30BbIBATh
TPACKTOPHIO
CaMOpa3BUTHS HA
OCHOBE IIPHHIIUIIOB
00pazoBaHMs B TCUCHHUE
BCEH JKU3HU

VK-6.1 3HaeT conianbHO-IICUXOJIOTHYECKHE
TEXHOJIOTHH Pa3BUTHUS U CAMOPA3BUTHUS

VK-6.2 3HaeT cBOM TMYHOCTHBIE, CHTYaTUBHBIE,
BPEMEHHBIC U APYTHE PECYPCHI U UX MPEIEIbI
VYK-6.3 YmMeer mianupoBaTh U peliaTh 3a1a4u
COOCTBEHHOTO MPO(PECCHOHATBHOTO U
JTUYHOCTHOTO Pa3BUTHUS

VYK-6.4 YMmeeT KpUTHYECKH OLICHUBATh

3¢ (HEeKTUBHOCTH UCTIOJIB30BAaHUS BPEMEHU U
JIPYTUX PECYPCOB MPHU PEIICHUH ITOCTABIECHHBIX
3ama4y

VYK-6.5 Bnaneer npuemamu ananmsa
COOCTBEHHBIX JICUCTBUN TIPU YIIPABICHUH
KOJJICKTUBOM M IIpH camooprann3anuu YK-6.6
Brnageer npenocTaBieHHBIMH BO3MOXXHOCTSIMU
JUTSI TPUOOPETECHUS HOBBIX 3HAHWI M HABBIKOB

VK-7. Cocoben
MOJIJICP)KUBATH
JOJIKHBINA YPOBEHb
buznIecKoit
MTOATOTOBIICHHOCTH ISt
obecrieucHus
MMOJHOIIEHHOM
COIMATLHOM U
npodeccuoHaNbHOM
JIeSITeIIbHOCTH

VYK-7.1 3naet ponb 1 3Ha4eHHE PUIUUECKOM
KYJBTYPBI B )KH3HU Y€JIOBEKa M OOIIECTBA; BUIBI
(bu3MUecKuX yrnpakHEHUH; HaydHO-
MPAKTUIECKUE OCHOBBI (PU3NUCCKOM

KYJbTYpPBI ¥ 3J0POBOT0 00pa3a )KU3HH -
YK-7.2 YMmeer noaaepkuBaTh AOKHBIN
ypOBEHb (PU3UUYECKON MOATOTOBIEHHOCTH AJISI
oOecrieueHyst MOJTHOLIEHHON COLUAILHON U
npodeccnoHaNbHOI 1eATENbHOCTH

VK-7.3 YMeeT Hcnonan30BaTh OCHOBBI
(bu3MUeCcKOil KyIbTYpHI U1l OCO3HAHHOTO
BBIOOpA 3/10POBBhECOEPETAIONINX TEXHOIOTHH C
Y4€TOM BHEIIHUX U BHYTPEHHUX YCIOBUI
peanuzanuu npohecCHOHATHHOM EeATeTEHOCTH
VYK-7.4 Bnaneer cpeAcTBaMu U METOAAMHU
VKPETUICHUS 3I0POBbS, (PU3HIECKOTO
CaMOCOBEPILIEHCTBOBAHUS; IOJDKHBIM YPOBHEM
(U3HYECKO# MMOATOTOBICHHOCTH JJIs
o0ecrneueHUs MOJIHOLICHHOM COIUaIbHOM U
poheCCUOHATHHON EATETLHOCTH
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YK-8. Criocoben
CO3/1aBaTh U
OJIICP)KUBATH B
MMOBCEIHEBHOM KU3HU U
B IpodeCCHOHATBLHOMI

VYK-8.1 3naer ocHOBHBIE TeXHOCHEPHBIC
OMacHOCTH, UX CBOMCTBA U XapaKTEPUCTUKHU
VYK-8.2 3naer xapakTep BO3JCHCTBUS BPEIHBIX U
OIMAaCHBIX (DAKTOPOB Ha YETIOBEKA M MPUPOIHYIO
Cpeay, METO/IbI 3aIIUTHl OT HUX MPUMEHUTEIBHO
K chepe cBoeit

npodeccnoHalbHOM 1eATeNbHOCTH

YK-8.3 Ymeer obecrieunBaTh Oe30macHbIe H/UITH
KOM(DOpPTHBIE YCIIOBUS TpyAa Ha paboueM MecTe,
B TOM YHCJIE€ C TIOMOIIIbIO CPEJICTB 3aIIUThHI
VYK-8.4 YMeeT BbISABISITh U YCTPAHATh
MPOOJIEMBI, CBSI3aHHBIC C HAPYIICHUSIMHU TEXHUKH

JEATENLHOCTH
0e301acHOCTH Ha paboueM MecTe
0e30MacHbIe yCIOBUS -
MIPUMEHHUTENHHO K cepe cBoei
JKU3HENEATEILHOCTH N
BeszomacHoCTh npodecCuoHAIBHON
JUISL COXpaHEHUs
KU3HE/IGATENBHO | OIHOH CPEBI JESITEILHOCTH
cTH P1p p ’ VYK-8.5 Ymeer ocyuiecTBisTh ACUCTBUSA 110
odecneueHH OpPEeIOTBPAICHUIO YPE3BLIYANHBIX CUTYAINH
YCTOHYHBOTO Pa3BUTHUSA P P P y
VK-8.6 Bnaneer 3akoHOOATEILHBIMU U
o0I11eCTBa, B TOM YHCJIE
HOPMaTHUBHO-TIPABOBBIMH aKTaMH B 00J1acTH
IpH yTpo3e U .
0€30MMaCHOCTH U OXPaHbl OKPYKAIOIIEH CPeIbI
BO3HHUKHOBEHUH
N VK-8.7 Bnageer crrocobaMu ¥ TEXHOJIOTHSIMA
Ype3BbIYAHBIX .
o 3aIUThl B YPE3BBIYANHBIX CUTYALIUSIX U B
CUTYyaIMi U BOCHHBIX
KOH(IHKTOB YCJIOBHSIX BOGHHOT'O BPEMEHHU
VK-8.8 Bnaneer
MOHSATUHHOTEPMHUHOJIOTHUECKUM armnapaToM B
o0sactu 0e301aCHOCTH
VYK-8.9 Bnaneer HaBpIKaMH paliioOHaIN3aUuN
PO eCCUOHAIBHON IEATEIHHOCTH C LIEIBbIO
oOecrieueHnst 0€30MaCHOCTH U 3al[UThI
OKpY’Karolllel cpesibl
HNukaro3uBHas YK-9. Criocoben VK-9.1 3naeT 1 noHUMaeT 0COOEHHOCTH
KOMIIETEHTHOCTD | MCIIOJIH30BaTh 0a30BLIE | MOBEIEHHUS WICHOB KOJUIEKTHBA C
ne(heKTOIOTUUECKIE OTPaHUYCHUSIMU TI0 3JJOPOBBIO
3HaHUA B conuanbHod U | YK-9.2 YMeeT B3anMoAelCTBOBATE ¢ WIEHAMH
npodecCuoHATIbHON KOJIJICKTHUBA C OTPAaHUYEHHUSMH 110 3I0POBBIO
cdepax VYK-9.3 Bnaneer npueMamu aHanusa
COOCTBEHHBIX JEUCTBUI IPU OOILIEHUU C
YJIEHAMH KOJUIEKTHBA C OTPAaHUYECHHUSIMU 11O
3JI0POBBIO
VK-10.1 3HaeT OCHOBBI SJKOHOMHYECKOH
YK-10. Criocoben KYJIbTYpBI, B TOM 4HCiIe (UHAHCOBOMN
DKOHOMHYECKasi | IPUHUMATH rPAaMOTHOCTH
KYJIbTYpa, B TOM | 0OOCHOBaHHbIE VYK-10.2 ¥Meer nucnonb3oBaTh 3HaHUS OCHOB
Yucie SKOHOMHYECKHE SKOHOMHMKH MPHU MPUHATUU 000CHOBAHHBIX
(dbuHaHCOBas PEIICHUS B PA3IUYHBIX | PEIICHUH B PA3IMYHBIX 00JIACTSIX JIEATETbHOCTH
IPaMOTHOCTb o0nacTsx VYK-10.3 Briageer HaBbIKaMH BBIOOpPa
JKU3HEAEATEILHOCTH SKOHOMUYECKH 0OOCHOBAHHBIX PEIICHUN B
Pa3IMYHBIX 00JACTSIX KUIHEACSITEITbHOCTH
I'paxxnanckas YK-11. Cnocoben YK-11.1 3naet npaBoBbI€ HOPMBI,
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MIO3UIIHS

dbopMHupOBaTH
HETEPIIUMOE
OTHOIIICHHE K
KOPPYILMOHHOMY
MIOBEJICHHIO

(dhopMupyrolIe HETEPIUMOE OTHOLIEHHE K
KOPPYHNLIMOHHOMY IIOBEIEHUIO

VYK-11.2 YMeeT peaiu30BbIBATH HETEPITUMOE
OTHOIIEHHE K KOPPYNLIMOHHOMY IOBEJIEHUIO B
pa3nuyuHbIX chepax AesITeIbHOCTH

VK-11.3 Brnageer metoamu (pOpMHUPOBAHUS
HETEPIHUMOI0 OTHOIICHHUS K KOPPYIIIHOHHOMY
IIOBE/ICHUIO

4.2. ObmenpodeccuoHaIbHbIe KOMIETEHIHH BbLIMYCKHUKOB W HHAUKATOPHI HX

JOCTHKEHUS
HanmMmeHnoBaHue
Kon n HamMmeHOBaHMe Ko u HauMeHOBaHWE HHAMKATOPA JOCTUKECHUS
KaTeropuu
OIIK OIIK
(rpyrmsr) OITK
OIIK-1.1 3Haer TeopeTHYECKHUE OCHOBBI OOIICH H
HEOPraHUYECKOW XHMHH W TIOHHUMAET MPUHIIMITHI
CTPOCHHUSI BEIIECTBA W MPOTEKAHUS XUMHUYECKUX
MPOIECCOB;
OIIK-1.2.  3maer  OCHOBBI  KJIACCH(HKAIHU
OPraHWYECKUX COCIUHECHUM, CTPOCHHUE, CIOCOOBI
MOJYYEHUSI U XMUMHYECKHE CBOMCTBA Pa3IMYHBIX
OIIK-1. Crhocobeu .
H3VUATE KJIaCCOB OPraHMYEeCKUX COCIUHEHUU, OCHOBHBIC
aHZJLIII/I?;I/I’ OBATE MEXaHU3MBI POTEKAHUS OPTaHUYECKUX PEaKIIHil;
HCHOHLBgBaTb ’ OIIK-1.3. 3HaeT OCHOBHBIE 3aKOHEI Hu
MEXAHIEMEL COOTHOIIEHUS (U3NIECKON XUMHUHM (XUMHUYECKOU
MIIECKIX TEPMOJMHAMUKH,  AJICKTPOXUMHUHU, XUMHUYECKOU
J— KUHETUKHA, OCHOBBI (Pa30BbIX paBHOBECUU H
Ir)[ OHCXO’MMHX 5 MepPeXo/I0B), CHOCOOBI HMX TPUMEHEHUS  JUISA
TSXHOJ‘IOFI/I‘IGCKI/IX pelieHus TEOPETUYECKUX U TPHUKIAJAHBIX 3ajad,
ponb  GU3NYECKON XUMHUH KaK TEOpPETHUECKOTO
npoiieccax u N
EcrectBeHHO- TaMEHTa COBPEMEHHOH XHMHHU W IIPOLIECCOB
OK aroIleM MHpPE
Hay4Hast ch Z;KHBMCB I;{a’t XHUMHYECKOH TEXHOJIOTHH,
MOJTOTOBKA SHAHISX © CTOOCHIMN OIIK-1.4. 3HaeT OCHOBHEIE 3aKOHEI u
BelecTBa npn ore COOTHOIIEHUS! TEPMOAMHAMUKH IMOBEPXHOCTHBIX
XI/IMI/I‘IGCK’OI\/'I clzl)ml;n " SIBJICHUM, OCHOBHBIE  CBOWCTBA  JUCIIEPCHBIX
cBONCTRAX CHCTEM, OCHOBHBIE  METOALI  HCCJIEIOBaHUS
AUTHAHEX  KIACCOR TTOBEPXHOCTHBIX SIBJICHUH U TUCTIEPCHBIX CUCTEM;
EHMH%CKHX OIIK-1.5 Ymeer BBIIOJIHATD OCHOBHBIE
EMEHTOR XUMHUYECKUE OTIEPAIIHH;
COG,[[I/IHGHH’I}'I OIIK-1.6 VYMeeT HCHOIB30BaTh XHMHYECKUE
BOLIECTE ’ " 3aKOHBI, CIPABOYHBIC JaHHBIE UM KOJUYECTBEHHBIE
Malfe HAITOR COOTHOIIEHUS ~ OpPraHMYECKUX  pEareHToB B
p ' OpTraHUYECKUX peaKImsIx IS pereHus
npodeccHoHaNBHBIX 331a4;
OIIK-1.7 VYmeer nOpOrHO3WpPOBaTh  BIIMSHHE

pa3nuYHbIX (aKTOPOB Ha XUMUYECKOE paBHOBECHE,
Ha (a3oBoe paBHOBeCHE, Ha paBHOBECHE B
pacTBopax ANEKTPOJIUTOB, Ha  IIOTEHIHAI
anekTpoioB U DJIC ranpbBaHUYECKHX DJIEMEHTOB,
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Ha HalpaBJIEeHUE U CKOPOCTh XMMHYECKHUX PEaKIIHii;
COCTABJISITh ~ KMHETHMYECKUE  ypaBHEHHS  JJIA

KMHETUYECKU IIPOCTBIX peaxuuii,
KJ1accu(UIUpoOBaTh AJIEKTPOJIbI u
JIEKTPOXUMHUUYECKHUE LEIIH, M0JIb30BaThCSA

CIPAaBOYHOH JINTEPATYPOH MO PU3NUECKON XHUMUHU;
OIIK-1.8  ¥Ymeer nOpoBOAWTH  pacyeTbl ¢
HCII0JIb30BAHUEM OCHOBHBIX COOTHOLUEHUM
TEPMOAVMHAMMKN IIOBEPXHOCTHBIX SIBICHUM W
pacueTbl OCHOBHBIX XapaKTEPUCTHK JUCIIEPCHBIX
CHUCTEM;

OIIK-1.9 Bnaneer TeOpeTUUYECKMMH METOAAMU
OIMCAaHUs CBOMCTB IPOCTBIX M CJIOXKHBIX BEILECTB
Ha OCHOBE 3JIEKTPOHHOI'O CTPOEHHS MX aTOMOB U

MOJIOKECHUS B [Tepuoanueckoit CHCTEME
XUMUYECKUX DJIEMEHTOB, JKCIIEPUMEHTAIbHBIMU
METOJAMH onpeeIcHus (bu3mIecKux u
XUMHYECKHX CBOICTB HEOPraHUYECKHUX
COCTMHEHU.

OIIK-1.10 Brnageer skcriepuMeHTaIbHBIMU
METOJaMHU OPraHUYECKOTO CHHTE3a, METOAaMHt
OYHUCTKH, OTIPeACTICHUS PUINKO-XUMHUCCKUX
CBOWCTB U YCTaHOBJICHUSI CTPYKTYPBI
OPraHNUYeCKUX COCTUHEHUHN

OIIK-1.11 BnageeTr HaBbIKaMH MPOBEACHUS
TUIIOBBIX (PU3UKO-XUMUYECKUX UCCIICIOBAHUN U
HaBBIKAMH PEIICHUS TUIIOBBIX 3a7a4 B 00JIaCTH
XUMHUYECKON TEPMOIMHAMUKH,

(ha30BBIX paBHOBECHH U (ha30BBIX IIEPEXOOB,
AIEKTPOXUMHUH, XUMUYECKON KUHETHKHU

[Ipodeccronan
bHas
METOJI0JIOTHS

OIIK-2 Cnocoben
WCIIOJIb30BATh
MaTeMaTHYeCKHe,
¢busnueckue,
(U3UKO-XMMHYECKHE,
XUMHYECKHE METOTBI
JUISL pelIeHus 3a/1a4
npogecCuOHAIBHON
JeSITeIbHOCTH

OIIK-2.1 3HaeT ocHOBBI JU(HEPEeHIINATBHOTO U
MHTETrpalbHOI0 UCUUCIEHMS, TU(DHepeHIINATbHBIX
YPaBHEHUI, TEOPUH BEPOSITHOCTEN U
MaTeMaTH4eCKON CTATUCTUKH -

OIIK-2.2 3HaeT MaTeMaTUYECKUE TEOPUH U
METO/Ibl, JIEKaI1Ee B OCHOBE MaTeMaTHUYECKUX
MoJeJIeH,

OIIK-2.3 3HaeT TeEXHUYECKUE U TPOTrPAMMHBIE
CpezAcTBa peanu3auuu HHPOPMaIMOHHBIX
TEXHOJIOT M, OCHOBBI pa0OThI B IOKAJIbHBIX U
r7100abHBIX CETAX, TUMIOBbIE YHCIICHHBIE

METO/Ibl pEeIIeHNs] MaTEMaTUUECKUX 3a7a4 U
AJIITOPUTMBI UX pealnu3alui,

OIIK-2.4 3Haet pu3nyecKkue OCHOBBI MEXaHUKH,
¢bu3uku KoebaHui U BOJH, SJIEKTPUUECTBA U
Mar"eTusma, MeKTPOAUHAMUKH, CTATUCTHYECKOM
(U3MKK ¥ TEPMOJAMHAMUKH, KBAHTOBON (DU3UKH,
OIIK-2.5 Ymeer npoBoAUTH aHaIU3 QYHKIIHH,
pelaTh OCHOBHBIE 3a/1a4i TEOPUH BEPOSITHOCTH U
MaTeMaTHYeCKON CTaTUCTUKH, PellaTh YpaBHEHUS
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U CUCTEMBI,

Qg depeHInanbHbIX YPaBHEHUH IPUMEHUTENBHO K
peanbHBIM Mpoleccam, IPUMEHSTh
MaTeMaTHYECKUE METO/IbI ITPH PELICHUN THITIOBBIX
npogecCHOHAIBHBIX 33/ad,

OIIK-2.6 Ymeet paboTaTh B Ka4eCTBE
10JIb30BATEIs IEPCOHAILHOIO KOMIIBIOTEPA,
WCIOJIb30BATh YNCICHHBIC METOJIBI JUIsl PELICHUS
MaTeMaTHYeCKUX 3aJ1ad, UCII0JIb30BaTh

SI3BIKUA ¥ CHUCTEMBI IIPOTPaMMHUPOBAHUS JJIS
pereHust npoecCHOHANIBHBIX 3a/1a4,

OIIK-2.7 YmMeer pemiaTh THIIOBBIE 33/1a4H,
CBSI3aHHbIE, CBA3aHHbIE C OCHOBHBIMHU pa3/ieiaMu
(u3MKH, UCTIONIB30BaTh (PU3UYECKHE 3aKOHBI TIPU
aHaJM3e U pelieHUH IpodieM
npodeccCHnOHATLHOM IS TEIIEHOCTH,

OIIK-2.8 YMeeT ucnoab30BaTh XUMUUECKUE
3aKOHBI, TEPMOAMHAMUYECKUE CIIPABOYHBIC JAaHHbIC
U KOJIMYECTBEHHbIE COOTHOLICHHUS O0IIEeH 1
HEOPTaHUYECKOW XUMHU JIJIs

pereHust npoecCHOHaIBHBIX 3a/1a4,

OIIK-2.9 Bnaneer ocHOBaMU (pyHJaMEHTAIBHBIX
MaTeMaTUYeCKUX TEOpUil U HaBBIKAMU
WCTIOJIb30BAHUS MATEMATHYECKOTO allapara;
METOJaMU CTaTUCTUUYECKONH 00paboTKU
HNudopmanun,

OI1K-2.10 Bnageer MmerogaMu IMOUCKAa U 0OMeHA
nHpopManuei B rio0aIbHBIX U JTOKATBHBIX
KOMIIBIOTEPHBIX CETSIX, TEXHUYECKUMHU U
MPOTPaMMHBIMH CPEICTBAMH 3AIIUTHI
uH(popMalMu Ipu paboTe ¢ KOMIbIOTEPHBIMU
CHCTEMaMH, BKIIOYasi IPUEMbI aHTHBHPYCHOU
3aIIUTHI,

OIIK-2.11 Brnageer MeToiaMu IpOBEACHUS
(bu3NYEeCKUX U3MEPEHUI, METOJTaMH KOPPEKTHON
OLIEHKH TIOTPEIIHOCTEH TPH MPOBEICHUN
(U3MYECKOT0 SKCIIEPUMEHTA,

Ananraius K
MIPOU3BOJICTBEH
HBIM YCJIOBUSIM

OIIK-3 Cnocoben
OCYUIECTBIISATh
po¢eCCUOHAITBHYIO
JIeSITENLHOCTD C
Y4EeTOM
3aKOHOJATENILCTBA
Poccuiickoit
®denepauuu, B TOM
YHpclie B 007aCTH
9KOHOMHKH U
DKOJIOTUH

OIIK-3.1 3HaeT 0OCHOBBI POCCUICKOMN TIPaBOBOI
CHUCTEMBI M POCCHUICKOI0 3aKOHOATEIIbCTBA,
[IpaBOBbIE€ U HPABCTBEHHO-3TUYECKHE HOPMBI B
cdepe mpodeccroHanbHOM

HesTenbHOCTH,

OIIK-3.2 3HaeT npaBOBbIE HOPMBI, PETYIHPYIOIIHE
OTHOIIIEHHE YeJIOBEeKa K YeJIOBEKY, OOIIECTBY,
OKpYy>Karollen cpene,

OIIK-3.3 3HaeT 0CHOBBI 3 IMHHHUCTPATUBHOTO,
TPYAOBOI'O U TPa’kJaHCKOTO 3aKOHO/1aTENbCTBA,
OIIK-3.4 3HaeT OCHOBHBIE KaTETOPUU U 3aKOHBI
HSKOHOMHUKH,

OIIK-3.5 3HaeT 0CHOBBI SKOHOMHUYECKOMN

18




NEeSITeNIbHOCTH MPEANPUATHS, €r0 CTPYKTYPY U
0TpacieBylo Ceuu(UKY; KIaCCHPUKAIHIIO
MPeANpPUATHI 110 MPaBOBOMY CTaTycCy,

OIIK-3.6 3HaeT noka3aTesid UCIIOJIb30BaHUs
MIPOU3BOJICTBEHHBIX pecypcoB U 3(hHeKTUBHOCTU
JeSITeIbHOCTH MPEIIPUATHS,

OIIK-3.7 3HaeT copepkaHue ITANOB Pa3pabOTKu
OTIEPATUBHBIX IJIAHOB PaOOTHI IEPBUYHBIX
MIPOU3BOJICTBEHHBIX MOJPa3ICICHHH,

OI1K-3.8 3HaeT GakTophl, ONPEICIISIONINE
yCTOMYMBOCTH OHOC(hephl, XapaKTePUCTUKH
BO3pACTaHMsI AaHTPOIIOT'€HHOT'0 BO3/1EUCTBUS Ha
MPUPOTY, TII00ATBHBIE TPOOIEMBI

9KOJIOTUH U MIPUHIHUITBI PAIIHOHAIEHOTO
MIPUPOAONIONIB30BaHNUS, METObI CHIXKEHHUS
X03MCTBEHHOTO BO3CHCTBUS Ha Ouocdepy,
OpraHMU3aIOHHBIE U TPABOBHIE

CPEJCTBa OXPaHbl OKPYKaIOLIEH cpebl, CIIOCOOBI
JOCTUKEHHS] YCTOWYMBOTO PAa3BUTHUS,

OIIK-3.9 YMeeT HCIIONIb30BaTh U COCTABIISATH
JIOKYMEHTBI ITPAaBOBOI'O XapaKTepa, OTHOCAIIUECS K
npodeccHoHATEHOM JIEeATEIIEHOCTH,
MpeANpUHIMATh HEOOXOIMMbIE MEPHI K
BOCCTAaHOBJICHHIO HAPYIIEHHBIX IIPaB,

OIIK-3.10 YMeer peanu3oBbIBaTh IIpaBa u
cBO0O/IbI YEJIOBEKA U IPAXKIAHUHA B PA3IMUHbIX
cdepax )KU3HEAEATeITbHOCTH,

OIIK-3.11 YMeer ucnoiab30BaTh 3HAHUSI OCHOB
SKOHOMMKH NP PEUICHUH TPOU3BOICTBEHHBIX
3azad,

OIIK-3.12 YMmeer ocymiecTBIATh B 00IIEM BHUJIE
OLIEHKY aHTPOIIOTr€HHOI'0 BO3/ICHCTBHUS Ha
OKPY’KaIOIIYI0 Cpely C yUeTOM crenupuKu
MPUPOTHO-KIIMMATHYECKUX YCIOBUH,

OIIK-3.13 YMeeT ucnonbp30BaTh HOPMaTUBHO-
MIpaBOBbIE aKThI IPH pabOTE C IKOJIOTUUYECKON
JIOKYMEHTalUEH,

OIIK-3.14 Brageer ocHOBaMU XO3SCTBEHHOTO U
9KOJIOTHYECKOTO PaBa,

OIIK-3.15 YMeeT npoBOAUTH TEXHUKO-
HSKOHOMHYECKUI aHAJIN3 WHKEHEPHBIX peIIeHul,
OIIK-3.16 Brnageer Mmeroamu pa3paboTKu
MIPOU3BO/ICTBEHHBIX IPOTPAMM H IJIAHOBBIX
3aJJaHui JJ1s1 TIEPBUYHBIX TIPOU3BOJICTBEHHBIX
MOJpa3/IeJICHUH,

OIIK-3.17 Brnageer HaBbIKaMu BbIOOpa
HKOHOMHYECKH OOOCHOBAHHBIX PEIICHHUH C y4eTOM
MMEIOIINXCSl OTPAHUYEHUH,

OIIK-3.18 Bnaneer meroamu BeIOOpa
paIMOHAIBLHOTO CIT0c00a CHUYKEHUSI BO3JICHCTBHS
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Ha OKPYXKAOIIYIO Cpeny,

HNuxenepHas u
TEXHOJOTHYECK
asi OArOTOBKA

OIIK-4 Cnocoben
o0OecreynBaTh
MIPOBEJICHUE
TEXHOJIOIMYECKOI0
mporiecca,
HCIIOIL30BaTh
TEXHHYECKUE
cpencTBa st
KOHTPOJIS
rapameTpoB
TEXHOJIOTHYECKOI0
mporiecca, CBOMCTB
CBIPbSl U TOTOBOM
IPOIYKLIHH,
OCYIIECTBIISTh
H3MEHEHHE
rapamMeTpoB
TEXHOJIOTMYECKOTO
rporecca npu
H3MEHEHUU CBOMCTB
CBIPBSI

OIIK 4.1 3Haet 0CHOBBI TEOPHUH MEPEHOCA
HMITYJIbCA, TETJIa U MaCChl; PUHIUIIBI
(U3NIECKOTO MOICTTMPOBAHUS XUMHUKO-
TEXHOJOTHYECKHUX MPOIECCOB; OCHOBHBIE
ypaBHEHHMS JBMKEHUS JKUAKOCTEH; OCHOBBI TEOPUU
TEIUIONEepeIaul; OCHOBBI TEOPHH Maccorepeaaun B
CHUCTEMAaX CO CBOOOAHON M HEMOBUKHON
rpaHuuei paszaena ¢ga3; TUIOBBIE MPOIECCHI
XUMHUUYECKON TEXHOJIOTUH, COOTBETCTBYIOLINE
anmnapathl U METOJIbI UX pacyera,

OIIK-4.2 3HaeT MeTOABI NOCTPOEHHUS
AMITUPUYECKUX (CTATHCTHYECKHUX ) U (PU3UKO-
XUMHUYECKUX (TEOPETUUYECKUX ) MOJIEIEH XUMUKO-
TEXHOJOTHYECKHUX MPOIECCOB,

OIIK-4.3 3HaeT METObI ONTUMH3ALMH XUMHUKO-
TEXHOJOTUYECKHX MPOIECCOB C MPUMEHEHUEM
SMIUPUUYECKUX U/ HITN PUINKO-XUMHUIECKUX
MOJIEJIEH,

OIIK-4.4 3HaeT OCHOBHBIE IPUHIIUIIBI
OpraHMU3aIi XUMUYECKOTO MTPOU3BOJICTBA, €TO
HepapXUuecKol CTPYKTYphI; 00LI1e
3aKOHOMEPHOCTH XUMHUYECKHX MPOIIECCOB;
OCHOBHBIC XUMHUYECKHUE IMPOU3BOICTBA,

OIIK-4.5 3Haet 0CHOBBI TEOPHUH MpoOLIECCa B
XUMHUYECKOM PEAKTOPE, METOI0JIOTHIO
WCCIIeIOBaHMS B3aUMO/ICHCTBHUS MTPOLIECCOB
XUMHAYECKHX TMPEBPALICHUN U SBJICHHUI NIepeHoca
Ha BCEX MaCHITA0HBIX YPOBHSIX, METOJUKY BbIOOpa
peakTopa U pacdera mporecca B HeM; OCHOBHbIE
PEaKIMOHHBIE MPOLIECCH] U PEAKTOPbI XUMHUYECKON
1 He(pTeXMMUYIECKON TEXHOJIOTHH,

OIIK-4.6 3HaeT OCHOBHBIE ITOHATHS TEOPUU
YIpaBIEHUS TEXHOJIOTMUECKUMU IIPOLIECCaMH;
CTaTUYECKHE U TUHAMUYECKHE XapaKTePUCTUKH
00BEKTOB M 3B€HHEB YIIPABJICHUS; OCHOBHBIC BH/IBI
CHCTEM aBTOMAaTUYECKOI'O PEryIUPOBAHUS U
3aKOHBI YITPABIICHHS; TUTIOBBIE CUCTEMBI
aBTOMAaTHUYECKOTO YIPaBJIEHUS B XUMHUECKON
MPOMBIIITIEHHOCTH; METOJIBI M CPENICTBA
JIMAarHOCTHKH U KOHTPOJISI OCHOBHBIX
TEXHOJOTMYECKHUX apaMeTpOB,

OIIK-4.7 YMmeer onpenenars XapakTep JABHKEHUS
KHUJIKOCTEW ¥ Ta30B; OCHOBHBIC XapaKTEPUCTUKU
IIPOLIECCOB TEIJIO- U MacCOIEpeIauH;
paccYMTHIBATh MApaMeTPhI U BBIOMPATh aIapaTypy
JUI KOHKPETHOT'O XHUMHUKO-TEXHOJIOTUYECKOTO
npotiiecca,

OIIK-4.8 YMmeer paccunuThIBaTh OCHOBHBIE
XapaKTePUCTHKU XMMUYECKOT0 Mpoliecca,
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BBIOMPATh PAIMOHATIBLHYIO CXEMY MTPOU3BO/ICTBA
3a/IaHHOTO MPOAYKTA, OLIEHUBATh
TEXHOJIOTHYECKYIO 3(P(EeKTUBHOCTH IPOU3BOJICTBA,
OIIK-4.9 YmMer BbIOpaTh THII pea Topa U
paccYuTaTh TEXHOJOTUYECKUE MTapaMeTPhl IS
3a/IaHHOTO MPOIIECCa; ONMPEACTUTh TapaMeTPhI
HaWJTydIIed opraHu3aliyy mpoiecca B
XUMHUYECKOM PEAKTOPE,

OIIK-4.10 YmMeeT onpeaensiTb OCHOBHbBIE
CTaTUYECKHE U JUHAMUYECKUE XapaAKTEPUCTUKU
00BEKTOB; BEIOMPATH PAIMOHAIBHYIO CUCTEMY
peryaupoBaHusi TEXHOJIOTUYECKOTO

nporiecca; BEIOUpaTh KOHKPETHBIE TUITBI PUOOPOB
JUIS TUArHOCTHKH XMMHUKO-TEXHOJIOTHYESCKOTO
nporiecca,

OIIK-4.11 YMeeT mpuMEHATbh METOIbI
BBIYMCIUTENHLHON MATEMATUKHA M MATEMATHYECKOM
CTATUCTHUKHU JIJISI MOJICIIMPOBAHUS U ONITHUMHU3ALIUU
XUMHUKO-TEXHOJIOTHUECKHUX IPOIIECCOB,

OIIK-4.12 Bnageetr MeTOaMU TEXHOJIOTHYECKUX
pacyeToB OTAENIbHBIX y3JI0B XUMHUECKOTO
o0opyoBaHus,

OIIK-4.13 Binageet npaBujiaMH ¥ CTaHJapTaMU
pa3paboTKU CXeM aBTOMATH3aIUU
TEXHOJIOTHYECKHUX MPOIIECCOB,

OIIK-4.14 Brnageer meTogaMu pacyeTa ¥ aHaJIn3a
MPOIIECCOB B XUMHYECKUX peaKTopax,
OTpeJIeJICHUSI TEXHOJIOTUYECKUX MTOKa3aTesen
rporiecca; METOIaM1 BBIOOpa XUMHUYECKHUX
PeaxTopos,

OIIK-4.15 Brnageer MeToaMu yrpaBiaeHUs
XHMUKO-TEXHOJOTHYECKUMU CHCTEMaMH 1
METOAaMH PETYIUPOBAHUS XUMHUKO-
TEXHOJIOTHUECKHUX MPOIIECCOB,

OIIK-4.16 Bianeer nakeTaMu IpUKIaJHBIX
MporpamM JJIsi MOJIETUPOBAHUS XUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB,

Hayunsie
UCCJIEIOBaHUS U
pa3paboTku

OIIK-5 Cnocoben
OCYIIECTBISTh
IKCIIEPUMEHTAITLHBIC
HCCIICIOBAHUS U
HCIIBITAHUS 10
3aJaHHON METOJIUKE,
MIPOBOIUTH
HaOIIOICHUS U
HU3MEpPEHUS C YIETOM
TpeOOBaHUI TEXHUKU
0e30ITacHOCTH,
o0OpabaTeIBaTh U
WHTEPIPETHPOBATH

OIIK-5.1 3HaeT OCHOBHBIE METO/IbI U TPUEMBI
po600TOOpa U MPOOOMOATOTOBKH aHATU3UPYEMBIX
00BEKTOB, METO/IbI PA3/ICTICHUS U
KOHIIGHTPUPOBAHUS BEILIECTB,

OIIK-5.2 3Haet TeopeTUuueCcKre OCHOBHI 1
NPUHIIMITBI XAMHYECKUX U (PH3UKO-XUMHYECKUX
METOIOB aHaIN3a — IIEKTPOXUMUIECKHUX,
CIEKTPAJIbHBIX, XpOMATOrpahUIECKHX,
OIIK-5.3 3naeT MeTobl UACHTHPUKATUI
MaTeMaTHYECKUX OMHMCAHUI TEXHOJIOTHYECKUX
MIPOIIECCOB Ha OCHOBE IKCIIEPUMEHTATBHBIX
JIAHHBIX,

OI1K-5.4 YmeeTt BoIOpaTh METOJI aHATIW3A JIJISI
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3KCIIEPUMEHTAIIbHBIE
JaHHBIE

3aJaHHON aHAJIUTUYECKOH 3a1a4H,

OIIK-5.5 YMmeeT npuMEHSITh METOJIbI
BBIYMCIUTEIHLHON MATEMATUKHA M MAaTEMATHYECKOM
CTaTUCTHKH I 00pabOTKU PE3yJIbTaTOB
IKCIICPUMEHTA,

OIIK-5.6 BaageeT MmeTomaMu MaTeMaTUUECKOM
CTATUCTUKH JIJIs1 00paOOTKHU Pe3yJbTaTOB aKTUBHBIX
Y TAaCCHBHBIX SKCTICPUMEHTOB

HNudopmannon
HO-
KOMMYHHKAIIHO
HHBIE
TEXHOJIOTHH
TUISE
npodeccruoHalb
HOU
JESTEeIbHOCTH

OIIK-6 Cnocoben
MMOHUMATH TPUHITAITHI
paboThl
COBPEMEHHBIX
nH(pOPMaITMOHHBIX
TEXHOJOTUH 1
HCIIOIB30BaTh UX IS
pelIeHus 3a1aq
npodecCuoHAIBHON
JIEATEIbHOCTH

OIIK-6.1 3Haet u cobiro1aeT HOPMBI
MH()OPMAIIMOHHON OE30MaCHOCTH B
npodeccnoHalbHOI 1eATeNbHOCTH

OIIK-6.2 YMeer pemiaTb MH)XEHEPHO-TEXHUYECKUE
3a/la4yM U 3a]1a4¥ BHIYMCIUTEIBHON MaTeMaTUKU C
MPUMEHEHHEM COBPEMEHHBIX NMPOTPAMMHBIX
KOMIUJIEKCOB U 3BIKOB MIPOrPaMMHUPOBAHUS
OIIK-6.3 Brnaneer coBpeMEeHHbIMU
MH(OPMALIMOHHBIMU TEXHOJIOTUSIMHU TIPH cOOpe,
aHanm3e, 00paboTKe U MPeACTaBICHUN
nHpopmaruu
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4.3. Ilpoeccuona/ibHbIe KOMIIETEHIMU BHIMYCKHUKOB M HHAUKATOPBI UX JOCTHKEHUSI

OcHoBaHue
3anaga § OBLEKT WK OBIACTE Kon i Kon u HanMeHoBaHMe (mpoheccroHaNbHBIN
npogeccnoHaIbHON MH/MKATOpa IOCTHKEHUS | CTaHJapT, AaHAJIMU3 OIbITA)

3HAHUS HanMmeHoBanue [1IK
JESATEIbHOCTH IIK O060011IeHHBIE TPYIOBBIC
byHKIHH
Tun 3apa4 npodgeccnoHaNbHOM 1eSITeIbHOCTH: HAYYHO-HCCIEA0BATEIbCKUH
Beinonnenue XUMHUYECKOE, XUMHUKO- I1K-1 Cniocoben [TIK-1.1 3Haer nopsamok AHanu3 TpeboBaHUH K
(byHIaMEeHTaNbHBIX U TEXHOJIOIMUECKOE OCYIIECTBIISATh OpraHu3alui, npogeccuoOHaTbHBIM
HPUKJIAJHBIX paboT IIPOU3BO/ICTBO; TEXHOJIOTUYECKUI IUTAHUPOBAHUS U KOMIIETEHIISIM,
IIOMCKOBOTO, IIPOLIECC B COOTBETCTBUU | IIPOBEJICHUS IPEIbSABISEMBIM K
TEOPETUYECKOI0 U CKBO3HBIE BUJIBI C perjJaMeHToOM U TEXHOJIOTUYECKOTO BBIITYCKHMKAaM HalpaBJlIeHUs
AKCIEPUMEHTAIBHOTO npodecCHOHATBLHON HCII0JIb30BaTh nporecca. HOJIFOTOBKU Ha PhIHKE
XapakTepa C LeNbIo NesITeIbHOCTH B TEXHUYECKHUE CPeCTBa IIK 1.2 Ymeer Tpyza, 06001eHe
ornpezeneHus IIPOMBIIIJIEHHOCTH (B JUISL U3MEPEHNUSI OCHOBHBIX | MCIIOJIb30BaTh 3apyOexHOro OIbITa,
TEXHUYECKUX cdepe opraHuzalmy u HapaMeTpoB TEXHUYECKHE CPEe/ICTBA IPOBEICHUS KOHCYIbTALUI
XapaKTepUCTUK HOBOM IIPOBEICHUS HAYYHO- TEXHOJIOTUYECKOIO JUISL U3MEPEHUSI OCHOBHBIX | C BEIYILIUMU
TEXHUKH, a TAKXKe UCCIIEI0BATENbCKUX U npoliecca, CBOMCTB ChIpbsl | HapaMeTPOB paboTronarensamuy,
KOMILIEKca paboT 1o OIIBITHO- Y TIPOAYKLIUU. TEXHOJOTHYECKOI0 00BbeAMHEHUAMHU
pa3paboTke KOHCTPYKTOPCKUX paboT B npoliecca, CBOMCTB ChIpbsl | paboToaTeneil oTpaciu, B
TE€XHOJIOTHYECKON o0acT¥ XMMHYECKOTO U Y IPOAYKIINH. KOTOpOi1 BocTpeOOBaHbI
JOKYMEHTaL1H. XUMHKO- [1K-1.3 Brnageer BBIITYCKHUKH B paMKax
TEXHOJIOTHYECKOT 0 HaBbIKaMU OCYILIECTBJISATh | HANPaBJICHUSI TOATOTOBKH.
IIPOU3BOJICTBA). TE€XHOJOTMYECKHUI
npouecc B coorBeTcTBuM | [IpodeccronanbHblit
C pEriIaMeHToOM. cranaapt 40.011
Cnenuanuct mo Hay4HO-
Brimonnenue XHUMHYECKOE, XUMUKO- [1K-2 T'oToB u3yuars [1K-2.1 3naer nopsaok UCCIIE0BATEIBLCKUM U

(byHIaMEHTANbHBIX U
MPUKIATHBIX paboT
HIOUCKOBOTIO,

TEXHOJIOTHYECKOE
MIPOM3BOJICTBO;

Hay4YHO-TEXHUYECKYIO
uH(pOpMaILIHIO,
OTE€YECTBEHHBIN U

BBICTpanBaHUA
JJOTHUYCCKUX
B3aHMOCBSI3ei MCKIAY

OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam (yTB.
npuka3zomM MuHucrepcTa
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TEOPETUYECKOI0 U
AKCIEPUMEHTAIBHOIO
XapakTepa C LEIbI0
olpezeNeHus
TEXHUYECKUX
XapaKTEPUCTUK HOBON
TEXHHUKH, a TAKKE
KOMIUIEKca paboT 1mo

CKBO3HBIE BU/IBI
npodeccnoHaTbEHOMI
JeSITEIbHOCTH B
MIPOMBILIICHHOCTH (B
cdepe opraHuzauu u
MIPOBEJICHUS HAYYHO-
UCCIIEIOBATENbCKUX U
OTIBITHO-

3apyOeKHbBIH OIBIT 110
TEMAaTHUKE UCCIICI0BAHUS -

pa3IMYHBIMU
JUTEPATYPHBIMH
UCTOYHUKAMHU.
[IK-2.2 Vmeer
OCYIIECTBIISATH TIOUCK,
00paboTKy U aHAIH3
HAYYHO-TEXHHYECKOU
nH(pOpMAIIU TIO

pa3paboTke KOHCTPYKTOPCKHX padoT B PO UITIO BEITOTHIEMON
TEXHOJOTHYECKOMN 00J1aCTH XMMUYECKOTO U paboThI, B TOM YHCIIE C
JIOKYMEHTAIUH. XHUMHKO- IpUMEHEHUEM
TEXHOJIOTHYECKOTO COBPEMEHHBIX
MTPOM3BOJICTBA). TEXHOJIOTHH.
[1K-2.3 Bnaneer
HaBBIKAMH OOpaILCHHUS C
Hay4YHOH U TEXHUYECKOU
JIUTEPATYPOU.
Brimonnenue XUMHYECKOE, XUMHKO- IIK-3 Crocoben IIK-3.1 3HaeT oCHOBHEIC

(byHIaMEHTAIBHBIX U
HPUKIATIHBIX paboT
HOUCKOBOTO,
TEOPETUIECKOTO H
9KCHEPUMEHTAIBLHOTO
XapakTepa C HeIblo
oTpeieeHus
TEXHUIECKUX
XapaKTEepUCTHK HOBOH
TEXHUKH, a TAKXKe
KOMIUIEKca paboT 1mo
pa3paboTke
TEXHOJIOTUYECKOM
JIOKYMEHTAITUH.

TEXHOJIOTHYECKOE
IIPOU3BO/ICTBO;

CKBO3HBIE BUIBI
npodeccnoHanbHOM
JESTEIILHOCTH B
MIPOMBIIIIJICHHOCTH (B
chepe opraHuzanuu u
MIPOBEJICHUS] HAYYHO-
WCCIIEIOBATENLCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paloT B
00JacTh XUMHYECKOTO U
XUMHKO-

MIPOBOJIUTH AHAJIU3 ChIPbS,
MaTEepHUaAJIOB U TOTOBOM
MPOIYKIIHH,
OCYILECTBIIATh OLIEHKY
pe3yJIbTaTOB aHaIu3a -

NPUHITUIIBI, METOBI U
(hOpMBI KOHTPOJIS
TEXHOJOTHYECKOT0
IpoIiecca u KauecTna
MPOIYKIIHH.

IIK-3.2 YMeer oLieHUTH U
UHTEPIPETUPOBATH
MTOJIYYCHHBIC PE3YIIbTATHI.
TIK-3.3 Bnageer
COBPEMEHHBIMH
METOJaMH aHaJIN3a
CBIPBSI, MATEPHAIIOB U
Ka4yecTBa TOTOBOM
TTPOTYKITHH.

TpyZJa U COLIAIbHOM
3anuThl Poccuiickon
®enepanuu ot 04.03.2014
Ne 121 n,)

O06o0meHHas TpyaoBas
byHKIUSA

A. IlpoBeneHue HayyHO-
HCCIIeIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTJEIBHBIM
paszenaM TeMBbl.

AJ/02.5. OcyiecTBiieHue
BBITIOJTHEHUS
JKCIIEPUMEHTOB U
odopMIIeHUs Pe3yTbTaTOB
WCCIIEIOBAHUY U
pa3paboOTOK.

(YypoBeHb KBaTH(DHKAITIH —

5).
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TEXHOJIOTNYECKOTO
IIPOU3BOJICTBA).

VK-3.5 Bnaneer
OCHOBHBIMH METOJIaMU
cOopa u aHanm3a
uH(pOpMaIHH,
CIOCOOCTBYIOIIIEH
pa3BHUTHIO O0TIEH
KYJIBTYpBI U
COLMAJIN3ALUH JTUYHOCTH.

Beinonnenune
byHIaMEHTAIBHBIX U
MPUKIATHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
HKCIIEPUMEHTAILHOTO
XapakTepa C LeJbIo
olnpezeneHus
TEXHUYECKUX
XapaKkTEpUCTUK HOBON
TEXHHUKH, a TAKKE
KOMILJIEKca paboT 1o

XI/IMI/ILICCKOC, XUMHKO-
TCXHOJIOTHYCCKOC
IIpOU3BOJACTBO,

CKBO3HBIE BUIBI
npodeccnoHaTBEHOM
JeSITeIbHOCTH B
MIPOMBIIIICHHOCTH (B
cdepe opraHuzanuu u
MIPOBEJICHUS HAYIHO-
UCCIIEIOBATENECKUX U
OIIBITHO-

[1K-4 Cnocoben
BBIOMPATH METOJ
HAaYYHOT'O HCCIICIOBaHMUS,
UCXO0/S U3 KOHKPETHBIX
3aj1a4, OPraHU30BbIBAThH
€ro OCYIIECTBJICHUE
aHAJIM3HPOBAThH
pe3yIbTaThI C

[IK-4.1 3naer
COBPEMEHHBIE MOXO0/IbI K
HayYHOMY
HCCIIEOBAHUIO.

[IK-4.2 Ymeer

0 OPMIIATH MTOTYyICHHBIC
pe3yNbTaThl B BUJIE
OT4YEeTa, HAy4YHOHU
nyOIuKauu, 10KIaaa.
[1K-4.3 Bnaneet

pa3paboTke KOHCTPYKTOPCKUX paboT B COBPEMEHHBIMU
TE€XHOJIOTHYECKON o0acT¥ XMMHYECKOTO U MeTo/1laMu 00pabOTKU
JOKYMEHTaL1H. XUMHKO- JTAHHBIX.

TEXHOJIOTHYECKOT 0

ITPOU3BOJICTBA).
ObecnieueHue MoIHOro XHWMHYECKOE, XUMHUKO- ITK-5 Cnocoben [IK-5.1 3naer ¢usuxo- [IpodeccrnonanbubIit
TEXHOJIOTUYECKOT0 LIUKJIA | TEXHOJOTMYECKOe paspabaTbIBaTh U XUMHUYECKHE OCHOBBI crangapt 26.006
HAyYHO-TEXHUUYECKOI MIPOU3BOJICTBO BHEJPSTH nostydeHus TyromnaBkux | Crenumanuct no pazpaboTke
pa3paboOTKU M UCIBITAHUN MHHOBAI[IOHHBIE HEMETaNINYEeCKUX U HaHOCTPYKTYPHUPOBAHHBIX
HAHOCTPYKTYpUpOBaHHBIX | CKBO3HBIE BU/IBI TEXHOJIOTUYECKHE CHJIMKaTHBIX KOMITO3UIIMOHHBIX
KOMIIO3UI[MOHHBIX npodeccuoHaTbHON npoIiecchl B 001aCTH KOMITO3ULIMOHHBIX MaTepuaoB
MaTepUasoB C 3aJaHHbIMU | JIESITEIbHOCTH B MOJIyYEHUs U MaTEepUaJIoB. (YTB. mpuKa3zom

25




CBOMCTBaMH.
M3rorosnenune u3aenui u3
(G YHKIIMOHATBHBIX
KOHCTPYKIIMOHHBIX
MaTepUaJIOB JIJIs
BBICOKOTEXHOJIOTHYHBIX
oTpaciei
MPOMBIIIUIEHHOCTH

MPOMBINIIICHHOCTH (B
cdepe opraHu3auu u
MPOBE/ICHUS HAYYHO-
MCCIIEI0BATENBCKUX U
OIIBITHO-
KOHCTPYKTOPCKUX paboT B
00JIaCTH MPOM3BOJICTBA
TYTOIUIaBKUX
HEMETaNTNYCeCKUX U
CHJIMKATHBIX MaTePUAJIOB)

MCIIOJIb30BaHUs
TYTOIJIaBKUX
HEMETAJUTMYECKUX U
CUJIMKATHBIX MaTepUaIoB

[IK-5.2 Ymeer
MIPOU3BOIUTH TIOUCKOBHIE
paboThI 11 pa3pabOTKH
HOBBIX METOJIOB
MIPOU3BOJICTBA
TYTOTIABKHX
HEMETaNTMYCCKUX H

CHJIMKAaTHBIX KOMITIO3HUTOB.

T1K-5.3 Bnaneer
MEeTOAaMU HOHY‘IGHI/ISI
KOMITO3UIIHOHHBIX
MaTepHUaoB.

MunucTepcTBa Tpyaa U
COLIMAJIbHOM 3aIuThl PO oT
08.09.2015 r. N 6041.)
B/04.6 Opranu3zanus
MIPOBEJICHUS UCTIBITAHUI
TEXHOJIOTUYECKUX U
(hyHKIIMOHATILHBIX CBOWCTB
HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX
MaTepuaioB

[TpodeccuonanbHbIi
crannapt 40.103
Crnenuanuct
(hopmoobpazoBaHus
U3JIeIuN U3
HAHOCTPYKTYPUPOBAHHBIX
KepaMHUYECKHX MacC

(YTB. IpuKa3zom
MuHnucrepceTBa Tpy1a u
colranbHOM 3amuTel PO ot
15.09.2015 r. N 6391.)
O06o00611eHHas Tpy10Bast
byHKIMS

C. Obecrnieuenue
TEXHOJIOTHH
(opmMooOpa3oBaHus 1
00paboTKu U3IeTuil U3
HAHOCTPYKTYPUPOBAHHBIX
KepaMUYECKHX Macc

[TpodeccnonanbpHBIM
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crannaapt 40.046
Crneunanuct npousBoJICTBA
HaHOCTPYKTYPHUPOBAHHBIX
CBIPBEBBIX KEPAMUYECKHIX
Macc (yTB. IPUKA30M
MuHnucrepcerBa Tpy1a u
coranbHoi 3amuTel PO ot
25.09.2014 Ne 33861
O06o0meHHas TpyaoBas
byHKIUS

C. Obecrnieuenue
TEXHOJIOTHH ITPOU3BOJICTBA
HaHOCTPYKTYPHUPOBAHHBIX
CBIPBEBBIX KEPAMHUICCKHIX
Macc.

(YypoBeHb KBaTH(DHKAITIH —

6).

Tun 3anpa4 npoecCHOHAILHOI 1eATEJIbHOCTH: TEXHOJIOTHYECKH I

Opranuzanus u
yIpaBJIeHUE MTPOBEACHUEM
HAy4YHO-
UCCIIEIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pabort, onpeneneHHbIX
CO3/IaHHEM
KOHKYPEHTOCTIOCOOHOM
HAYKOEMKOU MPOIYKIINH

CKBO3HBIE BUIBI
npodeccnoHaTBEHOM
NesITeIbHOCTH B
MIPOMBIIIIJIEHHOCTH (B
cdepe opraHuzauu u
MIPOBE/ICHUST HAYIHO-
UCCIIeI0BATENbCKUX U
OIBITHO-
KOHCTPYKTOPCKUX paboT B
00J1aCcTH TTPOU3BOICTBA
TYTOTUTABKHX
HEMETaNTHICCKUX U
CHJIMKATHBIX MaTE€PUAJIOB)

ITIK-6 Cniocoben
BBIOMPATH 00OPY/IOBAHKE
1 TEXHOJIOTUUECKHUE
napameTpbl Tipoliiecca Jist
MIPOU3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepHUasoB C
3a/IaHHBIMU CBOMCTBAMU

[IK-6.1 3naer
TEXHOJIOTUIECKOE
o0opynoBaHue U MpaBuiIa
€ro0 dKCIUTyaTallnu.
[1K-6.2 YMmeer nonbuparthb
TEXHOJIOTUIECKUE
napameTpsl mporiecca
MPOU3BOJICTBA
TYTOIUTABKUX
HEMETaJNTNIECKUX H
CHITUKATHBIX
KOMITO3UIIMOHHBIX
MaTepHaJoB.

T11K-6.3 Bnaneer

[TpodeccnonanbHbIM
craugapt 40.011
Criennanuct 1o Hay4Ho-
UCCIIEZIOBATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pazpaboTkam (yTB.
npukazoM MuHHCTEpCTBA
TpyJla ¥ COLIMAIIBHON
saiuTel PO ot 12.12. 2016
rona N 727H.)

B/02.6 TIpoBenenue pabot
1o 00paboTKe U aHAIHU3Y
HAy4YHO-TEXHUYECKOMN
MH(OPMAILIUU U PE3yIbTaTOB
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OCHOBaMH
MPOCKTUPOBAHUS
TEXHOJIOTHYECKOMN JTHHUU
MIPOU3BOJICTBA IS
MOTy4YEeHUS
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepHuasoB C 3aaHHBIMHU
CBOMCTBaMHM.

HCCIEN0BaHUN
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5. AHHOTAIIUU PABOYUX ITPOT'PAMM JUCHUIIJIINH, ITPAKTUK U T'HA
5.1. lucuunjuHbI 00s13aTeJIbHOM YacTu

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUIJIMHBI
«HOCTpaHHBIN A3BIK»

1. Heap AMCHUNIMHBI — TIpUOOpeTeHHE OO0yJaIOMUMHUC O0OIIeld, KOMMYHHUKATUBHOW U
npoeCCUOHATLHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX HAa OTAEIBHBIX ITalax S3bIKOBOW IMOJITOTOBKH
MO3BOJISIET  UCIOJb30BATh  MHOCTPAHHBIM  SI3BIK  MPAKTHYECKHM Kak B  Npo(eccHOHaNbHOM
(IpOM3BOACTBEHHON M HAyYHOMN) NEATEIBHOCTH, TaK M JUIs [eJIel caM0o0Opa30BaHuUs.

2. B pe3yabTaTe u3yuyeHHus TUCHUILUIUHBI 00y4AIOIIUIICH 10JIKEH:

Obnadoams cneayolUMU KOMIETEHIUAMU U UHAUKATOPAMHU UX JIOCTUKEHUS |

VK-4.1; VK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9

3uams:

- OCHOBHBIE CITIOCOOBI COYETAEMOCTH JIEKCHYECKHUX €IMHUI] M1 OCHOBHBIE CJIOBOOOpa30BaTEIbHbIE
MOJIETH;

- PyCCKHE 3KBHMBAJICHTbl OCHOBHBIX CJIOB M BBIPXEHUH peud B MPOLIECCE MEXIMYHOCTHOTO U
MEXKYJIBTYPHOTO B3aMMO/ICHCTBHS,

- OCHOBHBIE IPUEMBI U METO/BI pedepupOoBaHUs U aHHOTUPOBAHUS JINTEPATYPBI;

- TACCHBHYI0 W AaKTHBHYIO JIEKCHKY, B TOM 4YHCIE OOLICHAYYHYI0 W CIEHUAIBHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JUI PabOThI HAJl TUIIOBBIMU TEKCTAMU;

- IpUEMBI PadOTHI C OPUTHHAIILHON JINTEPATYPOi HA MHOCTPAHHOM SI3bIKE.

Ymemn:

- paboTaTh ¢ OpUTHHAILHOM JTUTEPaTypOil HAa MHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapEM;

- BECTH IMEPEeNHCKy Ha H3Yy4aeMOM S3BbIKE C LEJIbI0 MEXIMYHOCTHOTO M MEXKKYJIbTYPHOTO
B3aUMOJICHCTBHS;

- BECTH DPEUYEBYIO JEATENbHOCTh MPUMEHUTENBbHO K cdepe OBITOBOM U mpodeccroHalIbHON
KOMMYHUKAIUH.

Braoemy:

- UIHOCTPaHHBIM S3bIKOM Ha YPOBHE MEXIUYHOCTHOTO M MEXKYJIbTYPHOTO OOIIEHNUS, HABBIKAMU
U YMEHHUSIMH pPEUEBOM JACATEIHHOCTH TPUMEHUTETHRHO K cdepe OBIToBOM U mpodeccuoHaIbHOM
KOMMYHHKAIMH, OCHOBaMU yOJINYHON peun;

- ocHOBaMH pedepUpOBaHUS W AHHOTHPOBAHUS JUTEPATyphl Ha W3y4aeMOM HHOCTPAHHOM
SI3BIKE.

3. KpaTkoe coaepkanue Q11 CHUNIIHHBI

Pasznen 1. I'pammaTndeckre 1 J€KCHYECKHE TPYTHOCTH N3y4aeMoOro s3bIKa.

1.1 CopsikeHne W U3MEHEHHE TIJIAroyia-CBS3kKM B (GopMax HACTOSILEr0 BpPEMEHH.
Bunospemennbie ¢opmbl rinarosgoB. O6pazoBanue (GpopM MPOCTHIX, MPOJOIKEHHBIX, MEPHEKTHBIX U
nepheKTHO-ITPOAOKEHHBIX BPEMEH Iiiaroiyia. BorpocutenbHble MPeAoKEHHs B pa3IMYHbIX BpEMEHaX.
OO6pazoBanue OTPUIIATENIHHBIX (POPM TJIarosia B pa3InIHbBIX BpEMEHaX.

1.3 OOpa3oBanue MNPOCTBIX, MPOJOJIKEHHBIX, NEP(EKTHBIX BpPEMEH TIJaroibHbBIX (opM u
ynotpebneHue ¢opM crpaaarenbHoro 3anora.l.4. BunoBpemennsie ¢opMmbl raaronoB. OOGpa3oBaHue
MPOCTHIX, MPOJOJIKEHHBIX, MEPPEKTHBIX U Nep(PeKTHO-NMPOAODKEHHBIX BpeMeH. BompocurenbHbie
IIPE/UIOKEHUS] B pa3lnyHbIX BpeMeHax. OOpa3oBaHME OTpULATENBHBIX (OPM Tjarojia B pa3IMYHbIX
BpeMEHaXx.

1.4 Tlpuuactus. Ilpuuactusi HacTosmiero W mnpoieamero BpemeHu. IlepdexkTHbie GoOpMbI
npuyactusi. MecTo Npu4acTHii B MpeiokeHuH. AOCOMIOTHBINA PUYACTHBIN 000POT.

1.5 Uadpunutus. @opmel naGuHUTHBA. [IpogomkeHHbil U nepekTHbil HPUHUTHUB. DyHKITIN
uHOUHUTHBA B mpemiokeHnn. OOpazoBanue U ynorpeOieHHe HWHPUHUTUBHBIX OOOPOTOB THIA
«CJI0’KHOE MOJIIEkKAILEE» U «CI0XKHOE JOMOTHEHHUEY.
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1.6 MopaneHele Tnaronsl. CTpykTypa MpeaoKeHUs. [TpuHIUIBL  CTOBOOOPA30BAHMUA.
Cokpamenus (a00peBuatypsi). OOo3HaueHue nathl lIpaBuna dYTEHHS XHUMHYECKHUX JJIEMEHTOB,
o0o3Ha4YeHH U (HOPMYJI HEOPraHMYECKUX COCIUHEHUN W YpaBHCHH XUMHUYECKHX peakiuil. [IpaBuna
YTEHUs eIuHUL u3Mepenus. [IpaBuiia uTeHUs HaUMEHOBAaHUN OCHOBHBIX OPTraHUYECKUX COCTUHEHUH.

Pa3znen 2. Pa3BuTre HaBBIKOB UTEHUS] TEMATUYECKUX TEKCTOB.

2.1 YteHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B crienagbHOCTh

2.1.2. JI.. Menaenecen

2.1.3. PXTVY um. JI.11. MenneneeBa

2.1.4. Hayka u Hay4YHbI€ METO/Ibl, HAYYHBIE CTATbH

2.1.5. CoBpeMeHHbIE HHXKEHEPHbIE TEXHOJIOTUU

2.1.6. XuMu4eCcKoe npeanpusiTue

2.1.7. Xumunyeckas mnabopatopus. Texnuka Oe3omacHOocTH B jaboparopuu. M3mepenus B
XUMUYECKOH J1abopaTopuu

2.1.8. Xumus Oymyiiero.

2.1.9. buotexHnonorus PapmaneBTHYECKHE IPOU3BOICTBA.

2.1.10. 3enenas xumus. [IpoGnemsl 3x00TUN.

2.2 llonarue o Bunax ureHus. [IpocMoTpoBoe uTeHHe Ha MpUMEpax TEKCTOB O xumuu, J[.J.
Menpneneese, PXTY um, J[.1. Menaeneena.

AKTHBH3aIUS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 W3ywaromiee 4YTEHHWE HAYYHBIX UM HAYYHO-TIOMYJISIPHBIX TEKCTOB 1O BBIOPaHHOM
CIELMAIIbHOCTU Ha Ipumepe TeKCTOB: «Hayka W HayyHble METOAbI», «XHMHYECKOE MPEANPHUITHEY,
«CoBpeMeHHbIE WHKCHEPHBIE TEXHOJOTHMY», «XuUMHUecKas jabopatopus. TexHuka 0e30macHOCTH B
naGopatopuu. HM3mepeHus B xXumuueckoi sabopatopum», «Xumus Oynymero. CoBpeMeHHbIE
TEHJCHIIMM pPa3BUTUS Hayku», «buorexHonorus. @dapmaneBTHUUECKHE NPOU3BOACTBA», «3eieHas
xumus. [IpoGieMbl H5KOTOTHIY.

Jlexcuyeckne OCOOEHHOCTH TEKCTOB HAyYHO-TEXHWYECKOM HampaBiIeHHOCTH. TepMuHOIOTUsS
HAy4YHO-TEXHUYECKOH JINTEPATYPHI HA N3Yy4aeMOM SI3bIKE.

Paznen 3. IlpakTrka ycTHOM peun

3.1 IlpakTuka yCTHOM pe4H IO TEMaM:

3.1.1. «I"'oBopuMm 0 cebe, o0 cBoel Oynymieit npodeccuny,

3.1.2. «Moii yHUBEPCUTET,

3.1.3. «YHUBEpPCUTETCKUN KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 Momnosoruueckasi pedb Mo TeMe «o cebe m o Oymymed mpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOH peyH.

3.3 PeueBoii 3TUKET MOBCEAHEBHOIO OOIIEHUS (3HAKOMCTBO, IPEJCTABICHNUE, YCTAHOBJICHHUE U
noJiiep>KaHue KOHTAKTa, 3alpoc U cooOIlIeHue MHpopMaluu, NoOyxaeHue K JIeHCTBUIO, BBIpaXKEHUE
POCKOBI, corIacus).

OcoOeHHOCTH AUATOrMYECKON pedr Mo MPOiIEHHBIM TEMaM.

Pazgen 4. OcoOEHHOCTH SI3bIKA CHEHATILHOCTH

I'pammaTHUECKHE TPYJHOCTH SA3bIKA CHELUAIBHOCTH:

4.1. 'paMMaTHyYECKHE U JIEKCUYECKUE TPYJHOCTH SI3bIKA CIIEIHAIBHOCTH:

Paznuunble BapHaHTBl IEpeBOja MpUYAcTUH Ha pycckuil s3bIK. IlpuyactHele 0GOpPOTHI U
IIPUEMBI UX NIEPEBOJIAa HA PYCCKUI A3BIK.

4.2. CocnararenbHoe HakjIoOHeHUEe. POpMBI COCIaraTeabHOr0 HAKJIOHEHUS B U3yYaeMOM SI3BIKE.
MoganpHble 1arojasl U UX HMCIOJIb30BaHHUE B MPEUIOKEHUSIX B COCIAraTeIbHOM HAKIOHEHHHU. THIbI
YCIIOBHBIX MpENJIoKeHUl. BapuaHThl mepeBoja MNpEASIOKEHHUH B COCIIAaraTeIbHOM HAaKJIOHEHUU U
YCIIOBHBIX IpeutokeHui. [lopsamok cioB B mpeioxkeHnu. OMpaTnyeckue KOHCTPYKIUH.

4.3. V3yyeHue mpaBuil NepeBoja pa3IuuHbIX (opM MHPUHUTHUBA U MHPUHUTHBHBIX 000OPOTOB
Ha PYCCKHH SI3BIK.

4.4 N3yuaroliiee YTeHUE TEKCTOB 110 TEMAaTHKE:
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1) «JIaGopatopus»

2) «3MepeHnst B XUMHUYECKOM J1a00paTOpHm».

Crunuctruueckue 0COOEHHOCTH CHENHMATBHON HAyYHO-TEXHUUECKOH JuTepaTypbl. Opranuzanus
paboThl co crenuanbHbBIMU cioBapsMu. [lonsartue o pedepupoBaHUM W AaHHOTHPOBAHHHM TEKCTOB IO
cneuuanbHocTU. [lonck HOBOM MH(pOpManuU mpu padoTe C TEKCTAMU M3 NEPUOIUYECKUX U3TaHUN U
MOHOTpaduii, ”HCTPYKIUH, POCIIEKTOB U CIPABOYHOM JIUTEPATYPHI 0 pacCMaTpUBaEMON TEMAaTHKE.

4. O0beM y4eOHOH JUCHUIINHBI

B Cemectp Cemectp
cero
Bu yue6HOi paGoTsI 1 cemectp 2 cemectp | 3 cemectp | 4 cemectp
3E Axan. 3IE Axan. IE Axan. 3F Axan. 3F Axan.
q. 9, q. q. q.
Obwast TpynoeMKoCT | o | 3540 | 9 | 72,0 | 20 | 720 | 20| 720 | 3.0/ 1080
JAUCHHILTHHBI
Konrakruas pabora — | 56 | 1994 | 99 | 320 |09 | 320 |09 320 |09 32,0
ayIMTOPHbIE 3aHATHA:
(r%‘)‘““ec“““a‘*’”“” 36128009 | 320 |09 | 320 |09 320 (09| 320
Camocrostrenbuas 441 160 | 1,1 | 40 | 11| 40 |1,1| 40 |11 400
pabora
KonraktHas
caMOCTOsATENIbHAs paboTa 0.6 0.2 0.2 0.2
CamocCTOsATENbHOE 44 11 11 11 11
W3YYCHHE Pa3/ciioB 159,4 39,8 39,8 39,8 40,0
JMCIUATUTHHBI
Buasbl kouTpoJan:
Buna xonrpous u3z YII + + +
JK3aMeH 1,0 | 36,0 - - - - - - 1,0 36,0
KonraktHass pabora -
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTeCcTamus 1,0 } } ) 1,0
[ToaroroBka K 3K3aMeHYy. 35,6 - - - 35,6
Bun nrorosoro 3auer 3auer 3auer JK3aMeH
KOHTPOJIS:
Cemectp Cemectp
. Bcero
Bu yuebnoii 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
a0OTBI
P 3E Actp. 3E Acrtp. 3E Acrtp. 3F Acrtp. 3F Actp.
q. 9, 9, q. q,
Oobmas
TPYIOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JUCIUIIINHBI
KonrakTHas
padora - 358 | 96,75 |0,89| 24 |089| 24 |089| 24 |089| 24
ayIMTOPHbIE
3aHSITHS:
[MpakTryeckue 3,6 96 089 24 |089| 24 |089| 24 |089| 24
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sansTus (113)

CamocroaTeabHas

paGora 44 120 |1,41| 30 |11 30 |1,11] 30 |1,11| 30,0

KonrakTHas
CaMOCTOSITEIbHAS 0,45 0,15 0,15 0,15
pabora

44 1,11 1,11 1,11 1,11
CaMOCTOSTENbLHOE
M3y4YeHHUe pa3/eioB 119,55 29,85 29,85 29,85 30,0

JAUCHUITIIMHBI

Buabl koHTpOJIA:

Bua kouTpoJs u3
vl

JIK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00

KonTaktHas pabota
—  TPOMEXYTOYHAs 0,30 - - - 0,30
aTTecTalus 1,00 - - - 1,00

IloxroroBka k 26,70 _ _ - 26,70
9K3aMEHY.

Bua ntorosoro
KOHTPOJISL:

3auer 3auer 3auer IK3aMeH

AHHOTanus padoyeil NporpaMMbl AU CHMILIMHBI
«Hcropus (mcropust Poccun, Bceoduasi ucropus)»

1 Heap qucuuminHbl — GOpMUPOBAHUE Y CTYACHTOB I[EJIOCTHOTO MPEACTAaBICHUS 00
HUCTOPUYECKOM TIpoIuIoM Poccuu, ee MecTe BO BCeMHPHO-HCTOPUISCKOM ITPOIIecCe.

2 B pe3yabTaTe H3y4eHUs: JUCHUILIHHBI 00yYAIOLIUIICS 0JIKEeH:

Obnadams CleyIONTUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHKCHUS

VK-5.1, VK-5.2, VK-5.3, YK-5.6, YK-5.7, VK-5.11, VK-5.12, VK-5.13.

Buame:

— OCHOBHBIE HaIPaBIICHUs, TPOOIEMBI U METO/IbI HCTOPUIECKOM HAYKH;

— OCHOBHBIC JTalbl U KIFOYEBBIE COOBITHS UCTOPUU Poccum M Mupa; OCOOSHHOCTH Pa3BUTHS
POCCUICKOTO TOCYIapCTBA, BELIAIOIINXCS IeATEeH OTeUeCTBEHHOM U BCeoOIIei HCTOpUH.

Ymems:

— COOTHOCHUTH OOII[ME UCTOPUYECKHUE MPOIIECCHl M OT/IEIbHBIC (PAKTHI; BHISIBISITH CYIIECTBEHHBIC
94epThl HMCTOPUYECKUX TMPOIECCOB, SBICHWA W COOBITHH; aHAJIM3HPOBATH COIUATHLHO-3HAYUMBIC
poOIeMBI;

— (GopMyTUPOBaTH U APTYMEHTHPOBAHO OTCTAWBATh COOCTBEHHYIO IMO3HWIUIO TIO0 Pa3TMYHBIM
npoGieMaM UCTOPHH.

Brnaoemn:

— TpeACTaBIECHUSMHU 00 UCTOPHH KaK HayKe, €€ MecTe B CUCTEeMe T'yMaHUTAPHOTO 3HAHMUS,

— TPEJICTABJICHUSIMHA 00 OCHOBHBIX dTalax B UCTOPHH YEIIOBEUCCTBA U X XPOHOJIOTHH;

— KaTeropuaibHO-MIOHATHITHBIM alapaToM W3y4aeMoOi JUCIUIIINHBL;

— HaBBIKAMH aHAJIN3a UCTOPUIECKUX UCTOUHHUKOB.

3 Kparkoe coaepxxanue JUCUMILIIHHBI

Pasznen 1. Uctopusi B cucreMe CONMATbHO-TYMAHUTAPHBIX HayK. OCHOBBI MeTOA0JI0TUM
ucTopruyeckoil Hayku. Oco0eHHOCTH CTAHOBJIEHHSI IOCYAAPCTBEHHOCTH B Poccnu o cpaBHeHU10
¢ eBpPOMNEeiiCKMMH PaHHeCPeIHEeBEeKOBBIMH rOCy1apCTBAMM.
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Mecro ucropuu B cucreme Hayk. IIpengmer ucropuueckoi Hayku. Pornb Teopuu B IO3HAHUU
npouuioro. CymHOCTh, (opMbl, GYHKIUM HUCTOpUYECKOro 3HaHus. [loHsTHEe wHCTOpUYECKOTO
MCTOYHHMKA, KIACCU(PHUKAIMSI HUCTOPUYECKHX HCTOUYHUKOB. Mcrtopus Poccum — HeoThemsemas 4YacThb
BCEMUPHON UCTOPHUH; 00I1Iee U 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUU.

Antponorene3. Heomutuueckast pesomonus. ConuanbHblid cTpoil. Pasnoxkenue mnepBoOBITHON
obmuubl. [{uBunuzanum JIpeBnero Bocrtoka. [NocymapcrBa anTtuuHOocTH. Hapoawsl m npeBHeimue
rocyaapctBa Ha Tepputopun Poccun. OtHorenes cnassas. Benukoe [lepecenenue naponos B |11-1V BB.

Tpaguiuonnsie  ¢GopMbl  COIMAIBHON  OpraHM3alll  €BPONEHCKMX  HApoJOB B
JOTOCYTapCTBEHHBIN NIEpUOI. BOZHUKHOBEHNE PaHHECPEIHEBEKOBOM TOCYIapCTBEHHOCTH B EBpore.

OTHOKYJBTYpPHbIE UM  COLMAJIBHO-TIOJIMTHYECKUE TPOLECCHl  CTAHOBICHUS  POCCUHCKOU
rocygapcrBeHHocTH. Hawano poccuiickoin rocynapctBeHHoctd. Kwuesckas Pyces.  Ilpunsrtue
xpuctrancTBa. Pycckue 3emu B XII — X1l BB. MoHrono-tarapckoe HamectBre Ha Pyck. DkcnaHcus B
3alaJHble M CEBEpO-3allaJiHble PYCCKUE 3eMiM. Benukoe KHsKECTBO JIMTOBCKOE M Pycckoe
rocyAapcTBO.

MecTo CcpelHEBEKOBbs BO BCEMHUPHO-UCTOpHYECKOM mporecce. CkiaaplBaHHE OCHOB
HAIlMOHANILHBIX TrocydapcTB B 3amamHoit EBpome. OOpazoBanue Poccuiickoro rocymapcrtsa, ero
HCTOPUYECKOE 3HAYCHHUE.

Poccus B XVI B. - XVII BB. ¥V wucrokoB HoBoro Bpemenu. OcoOEHHOCTH COCIOBHO-
npencraBuTenbHOM MoHapxuu B EBpome m Poccum. Hauwano XVII Beka — smoxa BceoOiero
eBporneiickoro kpusnca. CHHXpOHHOCTh KPU3UCHBIX CUTYallUid B pa3HbIX cTpaHax. «CMyTHOE BpeMsi» B
Poccun.

['ene3uc kanutanu3ma. Ero ¢opmbel u cocyiiecTBoBaHHE C 3JieMeHTaMu (heomamusma.
OcoOEHHOCTH  pa3iIMuYHBIX pernoHoB EBpombl. @opMupoBaHue MHPOBOro pbiHKA. [lombem
MaHy(aKTypHOTI0 Ipou3BoACTBa. POPMUPOBAHUE BHYTPEHHHUX PHIHKOB.

I'ene3uc camonepxkaBuss B Poccun. «Btopoe wuznmanue» kpenoctHudyectBa — CobopHoe
ynoxenue 1649 r. m ropuaudeckoe odopmiieHHEe KpernocTHoro mpasa. Cekyispu3alus pycCcKoOn
KYJbTYpBI.

Pa3nea 2. Ot HoBoro k HoBelimemy Bpemenn. Poccuiickas umnepus B XVIII- nauane XX
B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MojaepHU3alUMU M TNpocBelleHus. Pedopmel
ITerpa I xak mepBasi MoMbITKa MOAEPHHU3ALMU CTpaHbl, €€ ocobeHHOCTH. PopmupoBanue Poccuiickoit
uMmnepu. OCHOBHbIE HANpPaBIIEHUS «EBPOIEU3ALMM» CTPAHbl. DBOJIOLUS COLMUAIBHON CTPYKTYpbI
obecTBa. JlanpHeliee pacimperue rpaaul Poccuiickoil UMIepuu.

Uneiinpie W conuanbHO-oduTHYeckne UCTOKKM  [IpocBemienns. OCHOBHbIE — 4Y€pThI
IIPOCBETUTENBCKON HJICOJIOTUU: YEJIOBEK W TOCYIapCTBO, «ECTECTBEHHOE IIpaBo», O3THKa. Hnued
nporpecca Kak rocro/ICTByIOIIee TeueHHe B 00IecTBEHHOM MbICaH. Poccus B 3MOXY MPOCBELIEHHOTO
abcomoTtusma. Poccuss m EBpoma B XVIII Beke. M3meHeHuss B MeXAYHApOJHOM TOJOKEHUHU
Pocculickoii uMmnepun.

Poccus B XIX cronerun. [lpombinuienHslii nepeBopor B Eponme u Poccun: obmee u
ocoOenHoe. Baxueiimme ycnoBus mepexona Poccum K HMHIYCTpHAIBHOMY OOLIECTBY — pellIeHUE
KPECTBSIHCKOTO BOIIPOCAa M OrPaHUYEHHE CaMOJEprKaBHs. [[IMTENBHOCTh, HEMOCIEN0BATENbHOCTD,
HUKIMYHOCTh Tpolecca OypkyasHoro pedopmupoBanus. EBponeiickas peomtorus 1848—1849 rr.
Wrorwu, 3HaueHNe, HCTOPUYECKUE TTOCIIEICTBHSI.

Posb cyObexTuBHOTO (pakTOpa B mpeoaosieHun orcraBanus. Pegopmbr XIX Beka, ux 3HaueHUe.
OO61ecTBeHHbIE ABIKEHNS B XX Beke.

Poccus u mup Ha pyOexke BEKOB: HEPaBHOMEPHOCTh M IMPOTHBOPEYMBOCTH pa3BuTHs. OOmue
WUTOTH POCCUUCKON MOJEPHHU3ALMNM K Hadyally XX Beka.

CootHomenne nonauTuueckux cuil B Poccum B Hawale XX Beka. Hapacranme kpusuca
camonmepxaBus. llepBas  poccuiickas  peBomtonusa. OOpa3oBaHHME  MOJUTHYCCKUX  MAPTHI.
I'ocymapcrBenHass nyma Hadajma XX BEKa Kak IIEPBBbIM ONBIT POCCHUHCKOrO IapjlaMEeHTapu3Ma.
CronsmuHcKas arpapsas pedopma. [lepBas mupoBas BoiiHa W y4dacTue B Hel Poccuu. deBpanbckas
peBoitonust 1917r. 1 KopeHHbIE U3MEHEHUS B IIOJUTHYECKOH KU3HU CTPAHBbI.
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Paznen 3. BecemupHo-ucropuvecknii nmpouecc u XX Bek. OT COBeTCKOro rocyiapcrsa K
coBpemeHHoii Poccuu.

®opMupoBaHuE U CYIIHOCTh cOBETCKOro ctpos (1917-1991rr.). Mapkcusm kak uaeosorndyeckas
OCHOBa PEBOJIOLMOHHBIX MpeoOpazoBaHuil UM poccuiickue peanun. IlogrotoBka u mnoOexa
OxTs6pecKOrO0 BOOpY:KeHHOro BoccTanus B Ilerporpane. II Bcepoccuiickuii che3n CoBeToB U ero
pelieHrs. DKOHOMHUYECKass W COIMalibHas TMOJMTHKA OOJBIIEBUKOB. ['pakgaHckas BOWHA U
uHocTpanHas uHTepBeHuus. Cynp0a u 3nauenue HOIla. YTBepkaeHHe 0AHOMAPTHIHON MOJUTHYECKON
cuctembl. O6pazoBanre CCCP. [Toautnueckas 6opboa B maptuu u rocyaapcrse. CCCP B roapl mepBbIx
nsaTuietok (kouer 20-x rr. — 30-e rr.). @®opMupoBaHue pexkuma TUIHON Biactu CTalvHa U KOMaHIHO-
aMUHUCTPATUBHON CUCTEMBI yIpaBiieHus rocyaapctBoM. Totamutapu3Mm B EBporie u CCCP: obmiee u
ocobennoe. Buemnss nmonmutuka CCCP B 20-30-¢ rr. [estensnocts Komunarepuna. CCCP Bo BTOpoOi
mupoBoid u Benukoit OteuectBeHHOM BoitHe. Pemaronuii Bkiag Coserckoro Coro3a B pa3rpom
¢damm3ma.

W3mMeHeHne COOTHOLIEHUsI CUJI B MHUpPE MOcCiI€ BTOPOM MHUpPOBOM BOWHBI. Hauano «xonogHoit
BOMHBY. «/lokTpuHa Tpymdsna» u «llman Mapmamna». ®opmupoBaHHe OHUIOISIPHOTO MHUpA.
B3auMooTHoLIeHHs CcO cTpaHamMu «HapoAHOW naemokparun». Co3ganue CoBeTa SKOHOMUYECKOUN
B3anmonomonti. Kondgmukr ¢ FOrocnasueit. Opranusanus Cesepoatiiantudeckoro gorosopa (HATO).
Co3nanne Opranuzauuu Bapmasckoro poroBopa. Boiina B Kopee. TpyIHOCTH NOCIIEBOEHHOIO
pazeutusa CCCP. VikecroueHue MOIUTHUECKOTO PEXUMa M HICOJOTMYECKOro KOHTposs. [lombiTku
OOHOBJIEHUS «rocyaapcTBeHHOro coruanuimay. XX cbe3n KIICC u ocyxkneHue KyjiabTa JTUYHOCTH
Cramuna. «OTTenensy B JyXOBHOU cdepe.

OxoHomuueckne pedopmbl  cepenuHbl  60-X TOAOB, NPUYUHBI HMX HE3aBEPIICHHOCTH.
«ocynapctBo OmaroneHctBusi». IV u V Pecnybmnuka Bo @panmuu. O6pazoBanue u Passutue OPI.
«OkoHOMHYeckoe uyno» Snonun. Pacman — konoHmanbHOW  cucreMbl.  HeokoHcepBatusm
BenukobOpurtanuu. Pelironomuka B CIIA.

HapacTranue Kpu3HCHBIX SBJICHHH B cOBeTCKOM obmecTtBe B 70-e — cepeaune 80-x ronos. Hoas
Konctutynus CCCP. Konnenuus «paszpuroro conuanusma». Buemnss nonuruka CCCP B konue 60-x
Hayase 80-X IT.: OT pa3psaIKu K 000CTPEHHUIO MEKAYHAPOTHOW OOCTaHOBKHU.

«Ilepectpoiika»: CyIIHOCTh, L€NH, 3aJa4d, OCHOBHBIE 3Tambl, pe3yinbrarel. Pacman CCCP.
Oo6pazoBanue CHI'.

CraHoBiIeHME HOBOM poccuiickoil rocyaapctBeHHocTH (¢ 1991- mo Hacrosimiee Bpems).
JluOepanbHas KOHILENLHUS POCCUHUCKUX pedopM: Mepexo] K pPbIHKY, (OPMHPOBAHUE TPa’KAAHCKOTO
oOmecTBa U mpaBoBoro rocynapcta. «llloxoBasi Tepanus» sxoHoMHuYeckux pedopm B Hauane 90-x
rogoB. Koncrurynus Poccuiickont @enepanuu 1993r. MexnauunoHansable oTHOIIEHU. [lonutnyeckue
napTUu M oOLIeCTBEeHHbIE NBMKEHHUS Poccum Ha coBpeMeHHOM 3Ttane. Poccust Ha MyTH MOJIEpHHU3AIUH.
Poccus B cucteMe MUPOBON SKOHOMHUKH M MEXIYHApPOIHBIX CBs3el. HoBbIE TreononuTuieckoe peanuu
B MUPE U UX BJIUSHHE HA BHELIHIOO NOJUTHKY Poccuiickon denepannu.

4 O0bem y4eOHOH JUCHUIIMHBI.

O0BbeM THCHHUTIITHHBI
Buj yue6Hoii padoThl Axax. | Acip.
3E
q, q,

O01as TPyA10eMKOCTh AU CIIUTITIHHBI 4 144 108
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,3 48 36
Jlexmun 0,9 32 24
[Tpaxtrueckue 3ausatus (I13) 0,4 16 12
CamocrtosiTeibHas padora 1,7 60 45
KonTakTHas camocTosTenpHas padbora 17
CaMocCTOsITeIbHOE U3YUYECHHE Pa3/IeNIOB AUCITUIUIMHBI ' 60 45
Bua konTposs:
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9K3aMeH 36 27

KoHTtakTHas paboTa — MPOMEKYTOYHAS aTTECTALIHS 0,4 0,3

[TonroTroBKa K SK3aMeHY. 35,6 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH
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AHHOTanus padoveil NPOrpaMmMbl JUCHUIIIMHBI

«IIpaBoBeneHue»
1 Heap IMCHUIUIMHBI — OBJAJICHUE OCHOBAMM IPABOBBIX 3HAHMIL; (OPMHPOBAHHE OCHOB
MIPaBOBOM KYJIBTYPBI U IPABOMEPHOTO MOBEICHUS IPAXKIAHUHA CTPAHBI.
2 B pesyabTaTe H3y4eHHUs: AUCHUILINHBI 00y4aIOLIUIICH JOJI/KEH:
O6nagath cneayoUMMI KOMIIETEHIUSAMU U UHAUKATOPAMHU UX TOCTUXKEHUS:
VK-11.1, YK-11.2, YK-11.3, OIIK-3.3; OIIK-3.9, OIIK-3.10, OI1K-3.13.
3namy:

— OCHOBBI POCCUHCKON NPaBOBOW CHUCTEMBI M POCCHUMCKOrO 3aKOHOJATEJIbCTBA, OCHOBBI
opranu3anui ¥  (QYHKIUOHHUPOBAHUA CYAEOHBIX U HHBIX [PABONPUMEHUTENBHBIX U
MIPaBOOXPAHUTENIbHBIX OPraHOB;

— IpaBOBbIE M  HPABCTBEHHO-DTHYECKWE HOPMBI B cdepe mpodeccHoHanbHOU
JIeSATEIbHOCTH;

— IIPaBOBbIE HOPMBI, PETYJIHPYIOIIME OTHOLIEHHE YElIOBEKa K 4YEJIOBEKY, OOIIECTBY,
OKpY’Karolllen cpeae;

— mpaBa U 00S3aHHOCTH TPaK/IaHUHA;

— OCHOBBI TPYZIOBOT'O 3aKOHO/IATEIILCTBA;

— OCHOBBI XO35IICTBEHHOTO TIPaBa;

— OCHOBHBIE HAIPABJICHUs AHTUKOPPYILUOHHON 1€ATE€IbHOCTH B PD

Ymemy:

— HCIIOJIB30BaTh 3TUYECKHUE U IIPABOBBIE HOPMBI, PETYJINPYIOLIME OTHOLIEHUE YEJIOBEKA K
YeNOBEeKy, OOILECTBY, OKpYXKAlolIel cpeie, HCIOJb30BaTh IpaBa M CBOOOJBI 4YellOBEKa U
rpakIaHUHA TP pa3paboTKe COLUATbHBIX MMPOEKTOB;

— HCIIOJB30BaTh U COCTABJIATH HOPMATHUBHBIE U IPABOBBIE JOKYMEHTBI, OTHOCSILIHECS K
npoecCHOHANBHOM JAESITETbHOCTH, MPEANPUHUMATh HEOOXOJUMbIE MEpPhl K BOCCTaHOBIJIEHUIO
HapyILIEHHBIX IIPaB;

— peanu30BbIBATh MpaBa U CBOOOIBI YEIOBEKA U TPaXJIaHWHA B Pa3IMYHBIX chepax

KU3ZHEIEATEIBHOCTH.

Bnaoemu:
— HaBBIKaMH NTPUMEHEHUS 3aKOHOIATEeNILCTBA MTPH PEIICHUN PAKTUIECKUX 3a/1a4.

3 Kpartkoe conep:kanue JMCIUILTHHBI

Pazoen 1. Ocnoswvi meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpHH TOCYAAPCTBA

1.2 OcHOBBI TeOpHUU TIpaBa

Paszoen 2. Ompacau nybnuunoco npasa

2.1 OCHOBBI KOHCTHTYIIHOHHOTO TIpaBa

2.2 OCHOBBI aIMUHUCTPATUBHOTO TIPaBa

2.3 OCHOBEHI YTOJIOBHOTO TIpaBa

2.4 Koppynius Kak COIMaTbHOE U IPaBOBOE SBJICHHE B COBPEMEHHOM OOIIECTBE

2.5 OCHOBBI 9KOJIOTHYECKOTO TIpaBa

2.6 HopmaTuBHOE npaBoBO€ peryiupoBaHue 3aluThl HHPopmanuu. [IpaBoBble OCHOBBI 3alIUTHI
rOCYJ1IapCTBEHHOW TaliHbI

Paszoen 3. Ompaciu yacmuozo npasa

3.1. 'paxkganckoe MpaBoO: OCHOBHBIE TIOJIOKEHUSI OOIIEeH YacTH.

3.2. ABTOpPCKOE U MTaTEHTHOE MPaBO U MPaBOBasi 3aIlIUTa PE3yJIbTATOB HHTEIICKTYaIbHOM.

3.3. OCHOBBI X0O35UCTBEHHOTO (TIPEANPUHUMATEIHCKOTO) MpaBa.

3.4. OcHOBBI ceMeitHOTO MpaBa

3.5. OcHOBHI TPYAOBOTO MpaBa

Paszoen 4. Ocobennocmu npagogozo pezynruposanus npopeccUuoHAIbHOU OeamenbHOCmU 8

OMOeNbHbIX OMPACTIAX XUMUYECKOU NPOMbBIULTEHHOCTNU
4.1 OcHOBBI HallMOHAJILHOW 0€30MaCHOCTH, TOCYIAPCTBEHHOM MOJUTUKUA M 3aKOHOAATEIbCTBO
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B 001acTH obecrieueHus sIIePHOM U paalliOHHOM 0e30MMacHOCTH.

4.2 OcoOeHHOCTM  MPaBOBOIO  PETyIUpOBaHUsS  Tpyda  paOOTHUKOB  XHMHYECKOM
MPOMBIIIIJICHHOCTH.

4.3 HopmatuBHO-TIIpaBoBas 0a3a peryimpoBaHUs XUMUYECKON U HEPTEXUMUYECKOM OTpaciau B
Poccun.

OO0r111ee KOJIMYECTBO Pa3LiioB 4.

4 O0beM yueOHOH TUCHUILIUHBI

O0BbeM TUCIUNIINHBI
Buj yueOHoi1 padoThI Axax. | Actp.
3E
q. q,
O01as TPyA10eMKOCTh U CIUTITHHBI 2 12 54
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,9 32 24
Jlexiun 0,9 32 24
[Tpaktnueckue 3ansatus (I13) - - -
CamocTrosiTeJibHas pa6oTa 1,1 40 30
KoHTakTHas camocTosTenbHas paboTa 11 0,2 0,15
CaMocTosTeNpbHOE H3YYCHUE PA3/IeNIOB TUCIIUIUIHHEI ’ 39,8 | 29,85
Buj koHTpoOJIS: 3auer
AHHOTaIUs padoyeil MPOrpaMMbl AU CHUILITMHBI
«Dusrocopus»
1. Hear pucuumiaunsl «dunocopus» —  chopMupoBaTh Yy CTYIACHTOB KOMIIJIEKCHOE

MIPEJICTaBICHUE O POJIM U MecTe PUIOCOPHUHN B CUCTEME TYMaHUTAPHBIX, COLUAIBHBIX U €CTECTBEHHBIX
HayK, IIO3HAKOMUTh HUX C OCHOBaMHU (UIOCO(CKOro 3HaHUS, HEOOXOJUMBIMH JJIsI pPELIeHUs
TEOPETUYECKUX U MPAKTUYECKUX 3a/a4.

2. B pe3ysbTare u3y4eHUs1 AUCHMILIHHBI 00yYAIOIIHUIACS 10JI2KeH:

Ob6nagath cleayOmUMU KOMIIETEHIUSAMH U MHAUKaTopaMu ux noctwxkenus: YK-5.4, VK-5.5,
YK-5.8, YK-5.9, YK-5.14.

3HAaTh: OCHOBHOE COJIEpKaHME TJIaBHBIX (PUIOCO(CKUX IMIKOJ U HANpaBleHUH, MpecTaBuTeNen
3THX LIKOJ, CBSI3b M pazivuue UX (QUIOCOPCKUX HJEH, CBS3b UCTOPUKO-(GUIOCO(YCKUX KOHLEMIUN ¢
COBPEMEHHBIMHU MTPOOIEMaMU HHANBUAYAIBHON U 00IIECTBEHHOM KU3HH;

yMeTh: IIOHMMaTh M aHAJIN3MPOBaTh MHUPOBO33PEHYECKHE, COLMAIBHBIE U WHIMBHIYyaJIbHBIC
MpoOJIeMbl COBPEMEHHOW JKM3HH; TPaMOTHO BECTH JUCKYCCHIO, AaHaJU3UPOBATh OCOOEHHOCTH
MEXKYJIBTYPHOTO B3aUMOJEHCTBHsI, OOYCIOBJICHHbIE pa3IMYMEeM JTUYECKHX, PEJIUTHO3HBIX U
LIEHHOCTHBIX CHCTEM, OIHUpasCh Ha HapaOOTaHHBIM B UCTOpUHM GuiIocOpUH MaTepuas; MPUMEHSITh
noJiyueHHble punocockre 3HaHUS K pEHIeHUIO MPo(ecCHOHANbHBIX 3a/1a4;

BJaJeTh: TNPEACTaBICHUSAIMH O (GMIocOpUN KaKk HayKe M CHCTEMe ILIEHHOCTel, ee MecTe B
CUCTeME I'YMaHUTapHOI'O 3HAHUS; OCHOBaMU (UIOCO(CKOTO MBIIIJICHHS; KaTETOPUaIbHBIM alapaToM
M3y4yaeMON JMCUUIUIMHBL, (UIOCOQCKMMU METOAAMHU aHalu3a pPa3JIMYHbIX MpoOJeM, HaBbIKaMHU
¢bunocopckoil KyabTypbl A1 BBIpAaOOTKH CHCTEMHOIO, LIEJIOCTHOTO B3IJIs[a Ha JIEHCTBUTENBHOCTh U
MECTO XMMHH U XMMHUYECKON TEXHOJIOTUH B IIEJIOCTHON KapTHUHE MUpA.

3. Kparkoe copepxxanue J11CUUIIITHHbBI

Beenenne. @unocodusi, ee MpOUCXOKICHHUE U POJIb B 0OIIECTBE.

Pazgea 1. OcHoBHbIE (uiiocodcKkue MKOJbI.

AnTtnunas Qunocodus (mocoxparuku, codpuctsl, Cokpar, [emokpur, Ilnaton, Apucrores,
AJUIMHACTHYECKU-pUMCKast punocodus). OCHOBHBIE MPOOJIEMBbI CpPETHEBEKOBON (PUIOCO(UU U IIOXH
Bozpoxnenus. ®unocopuss Hosoro Bpemenu (XVII — XVIII BB.) Wneonorus IIpocsemenus.
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Hemeukas xmaccuueckas ¢unocodus. Pycckas umocoduss XIX — XX BB. OCHOBBI MapKCHUCTCKOMH
¢dbunocodun. OCHOBHBIC HAIIPABJIEHUS COBPEMEHHOM (umocodum.

Paznen 2. ®uiocopckne KOHUeNUUH ObITUSI U TO3HAHUS.

[Tpo6nema ObiTus B ucropuu ¢punocopuu. Ilonatus marepuanbHoro u ujaeanbHoro. OCHOBHbIE
¢unocopckre HampaBieHUS: MaTepHaIN3M U upeanusM. [IpuHIUN TI00aJbHOTO 3BOJIOIMUOHU3MA B
COBPEMEHHOM HAy4YHOU KapTHHE MUpa.

Konuenuy npocTpancTBa U BpeMEHH B UCTOPUU (GHIIOCO(UHU U HAYKH.

[Tpoucxoxaenue cozHaHus. Poiab Tpyaa B NPOMCXOXKACHUM co3HaHMs. Mnpeanuctuueckue u
MaTepHaTucTUYeckie KoHuenuu co3Hanus. CozHanue M Mo3r. Co3HareiabHOE UM Oecco3HATEIbHOE.
Co3nanue ¥ s3bIK. CO3HaHKE M CaMOCO3HAHMUE.

Konuemnun ruoceosiornd B UCTOpUH (HUI0CO(DUU: CEHCYaIM3M, pallMOHAIU3M, CKENTHIIU3M,
arHOCTUIIM3M, KOHIIETLUS BPOXKACHHBIX WJEH, anpuopu3M. JlManeKkThka MO3HaHUS: YyBCTBEHHOE U
panroHanbHOe. OCHOBHBIE TEOPHH UCTHHBI.

Paszgea 3. [Ipo0Jiembl YesioBeka B pusiocodumn.

YenoBek Kak mpeaMeT Quiocopckoro aHammza B uctopuu ¢umnocopun. I[Ipoucxoxnenne
YeJI0BEKa: MPUPOAHbIE U COLMANIbHBIE YCIIOBHUS aHTPOINOCOLMOreHe3a. bruonornyeckoe u conuaabHOE B
yenoBeke. HIMBUA, MHANBUAYAIBHOCTD, IMYHOCTb.

CMbIcn XKHM3HM U IIpeJHa3HaueHue uenoBeka. JKu3Hb, cmepTh, Oeccmeprtue. JIBuxkeHue
HEHACWJIHS, €0 pOJb B cCOBpeMeHHOH xu3HU. Llenn u nernoctu. CBoOOa BOJIM M OTBETCTBEHHOCTD
auuHocTH. HpaBcTBEHHBIE, pEIMTHO3HBIE, 3CTETUUECKHE IEHHOCTH.

Pa3nen 4. ®unocodus ucropum u oduecTBa

YenoBek B cHuCTeME COLMANbHBIX CBs3eil. JINYHOCTH M Macchbl, cBOOOJAa MU HEOOXOIUMOCTb.
@unocodust ucropun: (GopMarMOHHAS W IMBHIM3AIMOHHAS KOHIEMIIMKA HCTOPUYECKOTO PA3BUTHAL
[TporpeccucTckue M NMKIWYECKHE MOJEIM pa3BUTHSA. [noGanbHbIE NPOOIEMbI COBPEMEHHOCTH.
Konunenmus ycTo4ruBOTrO pa3BUTHS U CLIEHAPUHU Oy TYIIIETO.

ObmectBo u ero crpykrypa. CounuanbHasi, HOJUTHYECKass U JyXOBHas chepbl oOlecTBa.
Konuenmuu rocynapctsa B uctopuu ¢unocopckoit Mpicau. ['paxknaHckoe 0OIIECTBO M IPaBOBOE
rocyJ1apcTBO.

Paznen 5. ®uitocodckne npodaeMbl XMMHM U XMMHYECKOH TE€XHOJIOTUH

Hayunoe u BHeHay4yHOe 3HaHHe. CTPyKTypa Hay4yHOTO 3HaHUs, ero MeToAbl U (popmbl. Hayunsie
PEBOJIOIMM M CMEHa THUIIOB palUOHAIBHOCTH. Hayka B COBpEeMEHHOM MHpe. DTHKAa HAyKd W
OTBETCTBEHHOCTb YYEHOTO.

[Tpobnema cooTHOMIEHUST HAYKH M TeXHHUKH. COIMAIbHBIE MOCIEACTBUS HAYYHO-TEXHUYECKOTO
nporpecca. OTUYECKHE U KOJOrMYECKHe HMIEPATHBBI Pa3BUTUSI HAYKH U TEXHUKU.

MecTto XMMHH B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOjieMa XUMHHM KaK HAayKd M
npou3BojacTBa. Llemn u 3amaum XxuMudeckoil TexHonornd. Crenudurka XUMHUKO-TEXHOIOTHYECKOTO
3HaHUS: QyHJAaMEHTAIbHOE U MPHUKIATHOE, SMITUPHUECKOE U TEOPETHUECKOE.

4. O0beM y4eOHOH JUCHHUILINHBI

Bunsl yueOHoI paboThI 3E Axkan. 4. Actp. u.

OO0masi Tpy10eMKOCTb 1M CHUIIIHHbI 4 144 108
KoHTakTHasi paboTa — ayINTOPHbBIE 3aHATHSI 1,33 48 4 36,3
Jlekmuu: 0,89 32 24
[IpakTnueckue 3aHsATHS: 0,44 16 12
CamocTosiTe1bHas1 padoTa: 1,67 60 45
CaMOCTOSTENIbHOE U3YUEHUE PA3AETIO0B TUCIUILINHBI 1,67 60 45
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMeXyTOYHAsl aTTECTaIHs 1 0,4 0,3
IToaroroBka K ’K3amMeHy 35,6 26,7
Bua koHTpoJIs: JK3aMeH
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AHHOTanuaA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«OCHOBBI I)KOHOMHMKH H YIIPABJIEHUS] IPOU3BOICTBOM»

1 Heab AMCHMILVIMHBI — MOJYYEHUE CHCTEMbI 3HAHHM 00 AKOHOMUYECKUX 3aKOHOMEPHOCTSIX
(YHKIIMOHUPOBAHKS MPOMBIIIEHHOTO TPOW3BOJACTBA B CHCTEME HAIMOHAJIHHOW HSKOHOMHKH,
(dbopMUpOBaHHE YKOHOMUYECKOTO MBIIUICHUSI U HCIIOJIb30BAHHUE MOJIYYEHHBIX 3HAHUN B MPAKTHUUECKOM
NEeSITeTbHOCTH.

2 B pe3yJabTarte U3y4eHHs JUCUMILIMHBI 00y4alOIIHUIACH 10JI7KEH:

Obaaoams cleayoUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JIOCTHIKEHUS:

VK-10.1; VK-10.2; VK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7;

OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17

3namy:

- OCHOBBI 2KOHOMHYECKOU KYJIbTYpBI, B TOM unciie (PMHAHCOBOW IPaMOTHOCTH;
- OCHOBBI POCCHICKON NIPaBOBOM CHCTEMBl M POCCUMCKOTO 3aKOHOJATENIbCTBA, IMPABOBBIE M

HPABCTBECHHO-ITHYECKHUE HOPMBI B chepe MpodecCHoHaATBHON ACSITEITLHOCTH;

- IPaBOBbIE HOPMBI, PETYJIMPYIOIINE OTHOIIIEHHE YETIOBEKA K YETIOBEKY, OOIIECTBY, OKPYKAIOIIeH
cpene;

- OCHOBHBIE KaTETOPUH U 3aKOHbI SKOHOMUKHU;

- OCHOBBI DKOHOMHYECKOU JCSITeITbHOCTH PEAPHUSITHS, €r0 CTPYKTYPY U OTPACIICBYIO CIICITUPUKY;

KJaccu(UKaIUIO TPEANPUSATHIA IO TPAaBOBOMY CTaTyCY;

- coJIep KaHKe ATANoB pa3pabOTKX ONEPATUBHBIX MIAHOB Pa0OTHI MEPBUYHBIX MPOU3BOACTBEHHBIX

MOJIpa3ICIICHU M.

Ymemns:

- HCIIOJIb30BAaTh 3HAHUS OCHOB SKOHOMHUKH TPY MPUHATUNA 00OCHOBAHHBIX PELICHUH B pa3TUYHBIX
001aCTIX NEATECIHLHOCTH;

- UCTOJIb30BaTh 3HaHUS OCHOB KOHOMUKH TP PEILICHUH TPOU3BOICTBEHHBIX 33/a4;

- OCHOBaMH XO3SMCTBEHHOTO M 9KOJIOTHYECKOTO MPaBa;

- MPOBOAUTH TEXHUKO-3KOHOMUYECKHI aHAIIN3 UH)KEHEPHBIX pEUICHUH.

Braoemy:

- HaBBIKaMU BbIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIIEHUH B PA3IMYHBIX 00JIACTIX

KU3HEACSITEIBHOCTH;

- METO/IaMHU Pa3pabOTKH MPOU3BOACTBEHHBIX MTPOTPAMM U TUIAHOBBIX 3aJJaHHUM JJTsl TIEPBUYHBIX

MIPOU3BOJICTBEHHBIX MOPa3ACIICHUIA;

- HaBBIKaMU BbIOOPA SKOHOMHUYECKHA 0OOCHOBAHHBIX PEIICHUN C YIETOM UMEIOIINXCS

OTpaHUYECHUH.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI

Pa3pnen 1. Beenenue. OCHOBBI PbIHOYHOM YIKOHOMHMKH

Tema 1: DxoHOMHUYECKHE TMOTPEOHOCTH, Ojlara U pecypcbl. DKOHOMHUYECKHE CHUCTEMBI M HX
cyurHocTh. OOIIEeCTBEHHOE MPOU3BOJACTBO U HSKOHOMHYECKHE OTHOIIEHHUs. [Ipom3BojcTBEeHHbIE
BO3MOKHOCTH OOIIECTBa U SKOHOMHUYECKU BbIOOp. KpHBasi Mpon3BoOACTBEHHBIX BO3MOXKHOCTEH. 3aKOH
yOBIBAaIOIIEH TMpEACIbHOW TOJE3HOCTH. THWIBI W MOJETH OKOHOMHYECKHX CHCTEM. OJIEMEHT
HKOHOMHYECKOW cucTeMbl. TpanuiuonHas s3koHoMHu4eckast cucreMa. CoOCTBEHHOCTb: (OPMBI U MYTH
UX NpeoOpa3oBaHMUsL.

Tema 2: PeIHOYHBI MexaHU3M crpoca u npemioxeHus. CoBepiieHHas W HECOBEpIIEHHAs
KOHKYpeHIIUU. TOBapHBIM (PHIHOYHBIN) THM OOIIECTBEHHOTO MpOoM3BOACTBA. CYITHOCTh M YCIIOBUS
BO3HMKHOBEHHUs PbIHKA. BHUIBI PBIHKOB U UX CTpyKTypa. @yHKUMH pbIHKA. TOBap M €ro CBOWCTBA.
Cnpoc u npeioxeHnne Ha pblHKeE. [IOHATHE «3IIaCTUYHOCTBY». DIIACTUYHOCTh CIPOCa U MPEJIOKEHHUS,
TodyeuHast U ayroBasi. CoBepllleHHas M HECOBEPILIECHHAs] KOHKYypeHIuu. MoHonomus. Makcumuzanus
pUObUTH MOHOMIOIUCTOM. ONUTONONHs.

Tewma 3: IloHdATHE HAIMOHANBLHOW SKOHOMHUKH, OCHOBHBIE MaKPOIKOHOMUYECKHE TOKa3aTelu.
[ToHSTHS COBOKYITHOTO CIpOCa M COBOKYITHOTO MPEIOKEHUS, PaKTOPHI, BIUSAIONINE HA UX U3MEHEHUSI.
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[Torpebnenus u coepexxeHnss. IKOHOMHUUECKUI Kpyroobopot. [IponsBoacTBO, 00MEH U pacipeaesieHue.
[Torpebnenue, coeperxeHne, NHBECTULIMU TOBAPOB U YCIIYT.

Tema 4: @uHaHcoBas cucreMa U (PUHAHCOBAs MOJUTHKA o0IIecTBa. I'ocy1apCTBeHHBIH O10KET
U rocyapCcTBEeHHBIN nonr. Hanoru u HanoroBas cucrema.

Pa3nes 2. JxoHOMHMYecKHe OCHOBBI YIIPaBJICHHS IPOU3BOJACTBOM

Tema 5: [Ipennpusitie Kak CyOBEKT PBIHOYHOIO XO3SMCTBA. OKOHOMMYECKHE 3aKOHBI U
0COOEHHOCTH WX MPOSBICHUS HA MPEANpUSATHH. Poib crenuamicra XUMHYECKOW MPOMBIIIICHHOCTH.
[Ipennpusitie B cucTeMe pPBIHOYHOM SKOHOMUKHU. IIpenmpusrtue — Kak CyObeKT M OOBEKT
NPEINPUHIMATENBCKON JEATENbHOCTU. 3aKOHOAaTeIbHas 0a3a MPeANpPUHIMATEIbCKON J1eATEIbHOCTH.
HopmatuBHO-IIpaBOBbIE aKThl, PErJIAMEHTHUPYIOIIME AEATENbHOCTh NpeanpusaTus. OpraHu3alMOHHO-
npaBoBble (POPMBI  TPEANPUHUMATEILCKON AEATENBHOCTH W KpUTEpUU uX BbIOOpa. Dopmbl
coOCTBEHHOCTH. BHEIIHSISI 1 BHYTPEHHSAS cpeia NpeaIpUsTHsL.

Tema 6: MarepuanbHO-TeXHHUeCKass  0a3a  mpousBoacTtBa.  CeippeBasi W TOIUIMBHO-
sHepreTuyeckas 6aza XMMHUYECKUX IPOU3BOJCTB. [Ipon3BoacTBEHHAs IporpaMMa U IpOU3BOICTBEHHAS
MOILHOCTh HIpennpusitud. KauecTBO M KOHKYPEHTOCHOCOOHOCTh MPOAYKIHMH. OKOHOMHUYECKOE
000CHOBaHHE BBIOOpPA ChIpbA M TOIIMBA. PecypcocOepexenne. AnbTepHaTUBHbIE UCTOYHHUK ChHIPbS U
sHepruu. Opranusanusi CKJIaJICKOro X03s1ucTBa.

Tema 7: MarepuanbHO-TEXHHUECKUE pecypchl npeanpusaths. OCHOBHbIE NPOU3BOJCTBEHHBIE
(GOHIBI XMMHUYECKUX TMPEINPUATHI: TOHATHE, KIacCHpHUKAIMsI U CTpyKTypa. [loHATHE M CTpyKTypa
OCHOBHBIX cpencTB. OIlEHKa OCHOBHBIX CpeACTB. MeToJbl OLIEHKM OCHOBHBIX (poHmoB. Ilokazarenn
WCTIOJIb30BaHUSI OCHOBHBIX NPOU3BOACTBEHHBIX (OHIOB. VM3HOC M aMOpTH3aIysi OCHOBHBIX (DOHIIOB.
OneHka 3((eKTUBHOCTH HCIIOJIb30BaHUSI OCHOBHBIX IMPOU3BOJACTBEHHBIX (hOHIOB. BocnmpounsBonactso
OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpelicTBA MPEANPUITHS: MOHITHE, COCTaB U CTpyKTypa. McrouHuku
¢dopmupoBaHus 000poTHBIX cpencTB. O00opaunBaeMOCTb 0OOPOTHBIX CPEACTB. MarepuaibHbIe 3arachl
Ha npennpustun. Onpenenenne NoTpeOHOCTH B 0OOPOTHBIX CPEJICTBAX.

Tema 8: TpynoBsle pecypcbl npeanpusatus. [lepconan npeanpusaTus 1 ero crpykrypa. OCHOBBI
OpraHM3aly Tpyda Ha nOpeanpusTid. D(PEeKTUBHOCTh HCIHOJIB30BAaHUS IMEpcoHalla M pabodero
BpeMmeHu. llpousBoauTenbHOCTh Tpyaa M omjara Tpyaa. OpraHuzanus 3apaOOTHOM IaTbl Ha
MPENNPUSITHH. CoctaB u CTPYKTypa  IPOMBIIIIEHHO-TIPOU3BOJCTBEHHOIO nepcoHaia.
[Ipon3BOIUTENBHOCTS TpyJa: IOHATHE, IOKA3aTeJM W METOAbl u3MepeHus. MunmBunyanpHas u
OOIIEeCTBEHHAs MPOU3BOJIUTENBHOCTh TpyJa. Pe3epBrl U (akTOphI MOBBIMICHUS MPOU3BOIUTEILHOCTH
Tpyaa. @opMbl, CHCTEMBI U Pa3MeEP OILIATHI TPYAA HA MIPEANPHUATHH.

Pa3nes 3. TeXxHNKO-I)KOHOMHYECKHI aHAJIN3 HHKEHEPHBIX pelleHn i

Tema 9: Jloxoapl M pacxoJsl Ha IMPOU3BOJACTBO, U peaM3alUI0 MPOAYKIHUU MPEANPHUITHS.
M3nepxku  mpowW3BOACTBA  MPOAYKIMU  (ce0ECTOMMOCTB), MPUOBUIb,  PEHTAOETBHOCTH |
neHooOpaszoBanue. [loHsATHE 3aTpaThl HA MPOU3BOJCTBO M PeAM3aLUI0 MPOAYKIUHU (CeOECTOMMOCTB).
Bunsl u 3Hauenue kiaccudukanuu 3atpar. CTpyKkTypa 3aTpaT Ha MPOM3BOJACTBO M pPeaTM3allUIo
NpoayKIuK. TeXHUKO-35KOHOMHYECKUI aHallu3 MHXKEHEPHbIX perieHuid. OcOOEHHOCTH pacyeTa 3aTpar
Ha NPOU3BOJCTBO M pEAIN3alMI0 NPOAYKIHH B KOMIUIEKCHBIX IpPOU3BOJACTBaX. OCHOBHBIE IIyTH
CHIDKEHHUS 3aTpaT Ha MPOU3BOACTBO MpoayKuuu. Jloxoas! npeanpustus. [lonstue npudbbun U goxona
NpEaNpUsATHs, METOJbI UX pacueTa. PeHTaOenbHOCTh, €€ BUJBI U METOJbl pacyera. [IyTu moBbILIEHUS
NpUOBUIHA U PEHTA0EIbHOCTH Ha TPEIIPUITHSIX.

Tema 10: [lenooOpa3zoBanue W 1ieHOBas NOJAUTHKA. lleHa Ha NPOAYKUMIO M MPUHIUIIBI
neHooOpazoBanusa. Bunel neH. CTpykTypa LeHbI, cucTema IeH. B3auMocBsi3u LeH M H3AEpiKeEK.
IlenoBas nonutuka. Pa3paboTka 1IeHOBOW CTpaTeruH.

Tema 11: ®uHAHCOBO-KPEAUTHBIC OTHOIIECHUS NPEANPUATAA M CHCTEMa HAJIOr000I0KEHHUS.
[Tonsatue, coctaB u cTpykTypa (uHaHcoB npennpustusi. [Ipuniunsl HanorooGnoxxenus. Hamorum u
IUIaTEXH, YCTAHOBJIEHHBIE 3aKOHOAATENbCTBOM: BHU[bI, CTABKH, OOBEKTHl HAJIOTOOOJIOKEHUS U CPOKHU
YILIATHI HAJIOTa B OIO/IXKET.
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4 O0bem yueOHOH TUCHUILINHBI

O0BbeM THCHHUIIITHHBI
Buna yueOHoii padoThl Axan, | Acip.
3E
q, q,

OO0mas Tpy10eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,89 32 24
Jlexnun 0,44 16 12
[Ipaktuueckue 3austus (I113) 0,44 16 12
JlabopaTtopusie padoTs (JIP) - - -
CamocTrosiTesibHas pa6oTa 2,10 75,6 56,7
KoHTakTHas camocTosTenbHas paboTa 0,4 0,3

2,10
CaMOCTOsITEIbHOE U3YUYECHHE PA3/IeJI0B AUCIUIUIMHBI 75,6 56,7
Buj HTOroBOro KOHTPOJIS: 3ader ¢ OLEHKOMH

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«ConnajabHO-NICUX0JIOTHYECKHE OCHOBBI PA3BUTHS JIMYHOCTH

1 eas aAuCHUNIMHBI — (OPMHPOBAHKUE COIMATLHO OTBETCTBEHHOH JIMYHOCTH, CIIOCOOHOM K
CaMOOpraHu3alMd M pPa3BUTHIO, yMEIONIEH  BBICTPAWBATh U PEATH30BBIBATH CBOIO JKU3HEHHYIO
CTPATETrI0, CIOCOOHOM YIpPaBJsATh CBOMM BPEMEHEM B HOBBIX COLMAIBHBIX PEATHUAX, B YCIOBHIX
HEMpephIBHOIO  00pa3oBaHUs, YMEIOUIEH  OCYIIECTBISTh  COIMAIBHOE  B3aUMOJCUCTBHE U
peaJin30BbIBAaTh CBOIO POJIb B KOMAaH/IE.

2 B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00y4al0 M IACH J0JIZKeH

O6nanath cneAyrIMMMH KOMIIETEHIIUSAMHI U UHIUKATOPAMHU UX JTOCTHUKEHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-3.6, VK-5.10, VK-6.1, VK-6.2, VK-6.3, VK-6.4,

VK-6.5, VK-6.6, VK-9.1, VK-9.2, VK-9.3

3namy:

—CYIIHOCTb NMPOOJIEM OpraHU3aluy U CaMOOPraHU3aluY JUYHOCTH, €€ OBEACHUSI B TPYIIIE
B YCJIOBUSIX COBPEMEHHOTO O0IIeCTBa U HEMIPEPHIBHOTO 00Opa30BaHUS;

—METOAbl CaMOOpPraHW3allMd M Pa3BUTUS JIMYHOCTH, BBICTPAWBaHUS M peaTU3alUU
TPAEKTOPUU CaMOPa3BUTHs, BHIPAOOTKH IIEJIEMOJIaraHusl 1 MOTHUBAIIMOHHBIX YCTaHOBOK, Pa3BUTHS
KOMMYHHKATUBHBIX CITIOCOOHOCTEH U MOBEJCHHS B TPYIIIIE;

—OOIIYI0 KOHIEMIIUIO TEXHOJIOTHH OpraHu3allid BPEMEHU U MOBBIMICHUS d(H(PEKTHUBHOCTH
€ro UCIO0JIb30BaHMUS;

—METOJUKU HW3Y4YEHHS COLMATBHO-TICUXOJIIOTUYECKUX SIBJICHUH B cdepe ympaBleHUsS U
CaMOYTPABJICHUS TUIHOCTH, TPYIIHI, OpTaHU3AIUH.

Ymemn:

—IIJIAHUPOBATh U PEIIaTh 3aJa4H JIMYHOCTHOTO U PO ECCHOHATFHOTO Pa3BUTHS;

—aHaJU3WpPOBaTh CBOM BO3MOXHOCTH M  OTPAHUYCHHUs, KCIOJIB30BaThb  METOJIBI
CaMOJMAarHOCTUKHU, CAMOIIO3HAHMS, CAMOPETYJISIIIUU U CAMOBOCIIUTAHMS;

—yCTaHaBIWBAaTh C KoOJUIeraMu (OJHOTPYNIHUKAMHU) OTHOIIEHUS, XapaKTePU3YIOIIHECs
3¢ (HEeKTUBHBIM YPOBHEM OOIIEHUS;

—TBOPYECKH MNPUMEHSATHh B PEUIEHUU MPAKTUYECKUX 3aJa4 HHCTPYMEHTHl TEXHOJIOTUMH
OpraHu3aluy BPEMEHH U MOBBIIECHUS 3()PEKTUBHOCTH €0 UCIOIb30BAHUS.

Bnaoems:

— COLMAJIbHBIMU U MICUXOJOTUYECKUMHU TEXHOJIOTUIMU CaMOOPTraHU3allii U Pa3BUTHS JINYHOCTH,
BBICTPaNBAHUA U PEAU3alMU TPACKTOPUH CAMOPA3BUTHS;

— UHCTPYMEHTaMU ONTUMH3ALUU HCIIOIb30BAHHS BPEMEHH, HaBbIKaMH IJIAHUPOBAHUS JINYHOTO
U y4eOHOIro BpeMEHH, HaBbIKaMU CaMOOOpa30BaHMS;
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— TEOPeTHYECKUMH W TPAKTUUYECKUMH HaBbIKAMHU NPEAYNPEKIECHUS U pa3perIieHus
BHYTPWJINYHOCTHBIX U TPYIIIOBBIX KOH(JINKTOB;

— cnoco0aMi MOTHBAIlMM YJICHOB KOJUICKTHBA K JMYHOCTHOMY M HPO(GECCHOHATBLHOMY
Pa3BUTHIO;

— CIOCOOHOCTSIMHM K KOHCTPYKTUBHOMY OOILICHHIO B KOMaHAE, PEIIEKCHH CBOETO IMOBEIACHHUS
U INACPCKUMH Ka4yeCTBAMHU.

3 KpaTkoe conep:kaHue JHCHUTIMHbI

Pazoen 1. Obwecmso: nosvle yciosus u pakmopsl pa3gumus IUYHOCMU

1.3 CoBpemenHoe 0O0IIECTBO B yCIOBHUSAX INI0Oanu3anuu U HHGOPMATU3ALINH.

1.4 ConuanbHbIe MPOIECCHI

1.5 WHcTuTyTh COlMan3aluy JUMYHOCTH

1.6 HuctutyT 00pazoBaHus

1.7 CommanpHast 3HAUMMOCTh TTpodeccu.

1.8 «Mos npodeccus B COBpEMEHHOM POCCHIICKOM OOIIIECTBEY

Paszoen 2. Jluunocmo. Coyuanvuvie u ncuxoiocuieckue mexHoi0euu CamoopaHusayuu u
camopazsumus

2.7 Tlcuxonorus TMYHOCTU

2.8 Ctpareruu pa3BUTHS U CAMOPA3BUTHUS JIMYHOCTU

2.9 CamoopraHu3anys U caMOpeanu3ays JTHYHOCTH

2.10JInyHOCTH B CUCTEME HETIPEPHIBHOTO 00pa30BaHHS

2.111lenenonaranye B IMYHOCTHOM U podeccroHaabHOM pa3Butul. [Ipaktukym «I[loctpoenue
KapbepbD».

Paszoen 3. I'pynna. Coyuanvhvie u ncuxonocuieckue mMexHOIO2UU 2PYNNOBO20 NOBEOEHUs U
Juoepcmea

3.6. Komnextus u ero popmuposanue. [Ipaktukym «llcuxonorust oomeHus»

3.7. Ctunm pykoBojacTBa u auaepctsa. [Ipaktukym «KomannoobpaszoBanue. JInnepcToy

3.8. [IpakTukym «YnpaBieHne KOH(QIUKTHBIMU CUTYallUsIMHU B KOJJICKTHUBE)

3.9. [IpakTuky™M «MOTHBBI THYHOCTHOTO POCTa

3.10. CoumanbHO-TICUXOJOTMYECKOE 00eCleueHue yIpaBieHUs] KOJIEKTUBOM. [IpakTukym
«VICKyCCTBO YIpaBIsATh COO0I

OO011ee KOMUYECTBO pa3zesioB 3.

4 O0beM yueOHOH TUCHUIIUHBI

O0BLeM TUCHHUIIIHHEI
Bup y4yeoHoii padoTsl Axan. | Acrp.
3E
q. q,
O0mas TpyA0eMKOCTb JMCIHILIHHbI 2 72 54
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,88 32,0 24
Jlexmun 0,44 16,0 12
[Tpaktaeckue 3arstus (I13) 0,44 16,0 12
CamocrosiTejibHas padoTa 1,11 40 30
KonTakTHas camocTosTensHas paboTa 0,2 0,15
1,11
CaMocTOosTeNhbHOE H3YICHUE PA3/IeNIOB TUCIIHILTHHEI 39,8 | 29,85
Bua konTpous: 3ader

AHHOTauus padoyeii NPOrpaMMbl JUCUMILIIHHBI
«O0mas ¥ HeOpraHM4YeCKass XUuMHMI»

1 Heap aucuMnIMHbI — IpUOOpETeHHE 3HAHUI 1 KOMIETeHUUH, (OpMUPOBAHUE COBPEMEHHBIX

HpC,Z[CTaBJIeHI/Iﬁ B O6HaCTI/I TCOPCTUUCCKHUX OCHOB XMMUHU U XUMUHU 3JICMCHTOB.
2 B pe3yJabTaTe U3y4YeHHUs JUCUMILIMHBI 00y4AaIOIIHUIACH 10JI/KEH:
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Obnaoams cleayoUMU KOMIIETEHIUAMU U MHAuKatopaMu ux poctumxenus: OITK-1.1; OIIK-
1.5; OIIK-1.9.

3uams:

— 3JIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUH XMMHUYECKOM CBS3M B COCAMHEHUSAX DPA3HBIX THUIIOB, CTPOCHHUE BELICCTBA B
KOHJCHCUPOBaHHOM COCTOSIHUY;

— OCHOBHBIC 3aKOHOMEPHOCTH IIPOTEKaHUs XUMHUYECKHX IIPOLECCOB M XapaKTEPUCTUKH
PaBHOBECHOI'O COCTOSIHUS;

— METO/IbI OIIMCAHUS XMMUYECKUX PABHOBECUH B PACTBOPAX JICKTPOJIUTOB;

— CTPOCHME U CBOMCTBA KOOPIAMHAIMOHHBIX COCIUHEHU;

— IIOJIy4CHHUE, XUMHUECKUE CBOMCTBA IIPOCTHIX U CI0KHBIX HEOPraHUYECKUX BELICCTB.

Ymemo:

— BBIIOJIHATH OCHOBHBIE XUMHUYECKHE OIEpaluy, ONpPElelsaTh TEPMOJUHAMHUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKLMI U PABHOBECHBIE KOHLICHTPALIUHU BEILECTB;

— HCIOJIb30BaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOAVNHAMUYECKHE CIIPABOYHBIE JTAHHBIC
JUIs pelIeHus NpoQecCuOoHaIbHbIX 3aj1ay;

— MPOTHO3UPOBATH BIMSHHUE PA3IMYHBIX ()aKTOPOB HA PAaBHOBECHE B XMMHYECKHX PEAKIUX.

Braoemy:

— TEOPETUYECKUMHU METOJAaMU OIIMCAHUS CTPOEHUS U CBOMCTB IPOCTBIX U CIIOKHBIX BEIIECTB Ha
OCHOBE DJIEKTPOHHOI'O CTPOEHHUS UX aTOMOB M IIOJIOKEHHUS B IEPUOJUYECKON CHCTEME XMMHMUYECKHUX
JJIEMEHTOB;

— OCHOBHBIMHU HaBBIKaMU pabOThl B XUMUUECKOM J1abopaTopuu;

— OSKCIIEPUMEHTAIBLHBIMH METOJAMH OIIPENIEICHUS] HEKOTOPHIX (DU3UKO-XUMHUECKUX CBOWCTB
HEOPraHUYECKUX COCAUHEHUM.

3 Kpartkoe coep:kanue JMCIHHUIIHHbI

Paszoen 1. IlpuHIunel XUMUH

1.1 Ctpoenue aroma.

BonHoBble  cBolicTBa  MaTepHalbHBIX ~ O00BEKTOB. YpaBHeHue jne bpoitna.  CooTHolieHue
HeonpenenenHoctel ['eiizenoepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHenun [lIpenunrepa.

1.2 Tlepuonnyeckuii 3aK0H U EPUOUYECKasi CHCTEMA.

CoBpemeHHass (oOpMyJIHpPOBKa IMEPUOAMYECKOrO 3akoHa. llepmojuueckas cuctemMa U €e CBSI3b CO
CTPOEHHEM aTOMOB. 3alOJIHEHUE 3JIEKTPOHHBIX CJI0EB M 000JI0UEK aTOMOB B MEPUOJIUYECKOI cucteme
anemenToB /.M. Menjeneena.

1.3 OKuCIUTENBHO-BOCCTAHOBUTEIIHHBIE MIPOLIECCHI.

Crenenu okucieHus. BaxxHelne OKACIUTENN U BOCCTAHOBUTENU. BaxkHelIne cXeMbl IPEeBPALLECHUS
BELIECTB B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

1.4. XuMnueckas CBs3b U CTPOEHUE MOJIEKYIL.

KoBasieHTHast CBsI3b, OCHOBHBIE IIOJIOKEHHsS METOJla BAJICHTHBIX CBs3ed. PaccMoTpeHme cxem
MepeKpbIBaHUSI AaTOMHBIX opOuTanel npu oOpa3oBaHuM CBsi3el B Mosiekyiax. ['uOpuansaius BOTHOBBIX
¢ynkuuii. OCHOBHBIE MOJIOKEHHSI MeTO/1a MOJIeKY IsipHbIX opOuTaneit (MO JIKAO). Metoa I'minecnu.
OOme cBefeHUS O KOMIUIGKCHBIX —COCIMHEHMAX, UX CTpPOCHHE. MeXMONeKylIsIpHas U
BHYTPHUMOJIEKYJISIpHAs. BOJIOPOHAs CBsA3b. VIOHHAS CBSI3b KaK IMPENEIbHBIN CIydall KOBAJIEHTHOU CBS3H.
OO0mue mpeacTaBlIeHUS O MEXMOJEKYISIPHOM B3aUMOJIEHCTBUU: OPUEHTAI[MOHHOE, WHIYKIIMOHHOE,
JUCIIEPCUOHHOE B3aUMOCYCTBUS.

1.5. IloHsiTHE O XUMHUUYECKOIN TEPMOIUHAMUKE.
Tepmoaunamuueckrue QyHKIMH COCTOSHUS (XapakTepucTUyeckne (YyHKUUHU). BHyTpeHHss HEprus u
SHTAIBIUSA, UX (PU3NYECKUA CMBICI. TepMOXMMHS W TEPMOXMMHYECKHE ypaBHEHHUs. 3akoH ['ecca u
crneactBus u3 Hero. [lonsTHe 00 3HTpONUH, a0COTIOTHAS SHTPONHS M CTPOCHUE BeliecTBa. M3menenue
SHTPOIUH B PA3JIMYHBIX ITPOLIECCAX.

1.6. [ToHsITHE O XUMUYECKOM KHHETHKE. XMMUYECKOE PAaBHOBECHE.
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OnHocTaauiiHbIE W CJIOKHBIE PEaKIMU. 3aKOH JEHUCTBYIOIIMX Macc. KOHCTaHTa CKOPOCTH pEaKIWH.
MonekynsipHOCTh U MOPSAJOK peakluu. 3aBUCUMOCTbh CKOPOCTH PEaKIMHU OT TEMIEPATypbl; SHTAIbIIHU
aKTUBALMU. | OMOTr€HHBIA U r€TEPOre€HHbIN KaTalu3.

HctunHoe u Kaxymleecss paBHoBecHs. KoHcranTa xumudeckoro paBHoOBecus. CwmelieHue
XUMHUYECKOT0 paBHOBecus, npuHuui Jle-Ilarense — bpayna.

Oneprusi ['m60ca, ee cBA3b ¢ PHTpONUEH U dHTANbIUEH. Duznueckuii cmbica dHepruu ['mdoca.
DOHTPONMUHBINA U SHTANBIUIHEIN (akTops! mporecca. Csizb AG’y ¢ KOHCTaHTOW PABHOBECHS.

1.7. PactBopsl. PaBHOBECHSI B pacTBOpax.

[Tpoueccrl, conpoBoXkAaroIMe 00pa3oBaHUE KUIKUX UCTHHHBIX PACTBOPOB HEIJIEKTPOIUTOB U
ANEKTPOJIIUTOB. ACCOLIMMPOBAHHBIE U HEACCOLMHUPOBAHHBIE AIEKTPONUTH. CTENeHb AMCCOIUAIINH.
Koncranra pguccommanuu. PaBHOBecue B cucTeMe, COCTOSIIEH U3 HACBHIIIEHHOTO pacTBOpa
MaJOpacCTBOPUMOTO JJICKTPOJIUTA W €ro KpHUCTAIOB. PaBHOBecHe B pacTBOpax KOMILJIEKCHBIX
coequHeHnil. PaBHOBecHe AuccolManuu BOJBI, HOHHOE MPOU3BEACHHUE BOABI U €r0 3aBUCUMOCTH OT
temneparypsl. llkana pH. ['maponus conei.

Pa3zoen 2. Heopranuueckasi Xumust

2.1. Xumus S-35eMeHTOB. 2.2. XuMus pP- 3J1€MEHTOB.

Bopopon-niepBblii  37€MEHT MEPUOANMYECKONM CHCTEMBI, €ro JBOWCTBEHHOE IMOJIOKECHHUE.
Onementol 1-2 w 13-18 rpynn nepuoaMyeckod CHUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHHH
ANEKTPOHHBIX KOH(PUTYpALUi, BEIHMYUH PATUYCOB, AICKTPOOTPHUIIATSILHOCTH W DHEPTHH HOHU3AIUU
aTOMOB. THUIHMYHBIE CTETICHU OKUCICHUSI. XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B
CTPOCHHHM W CBOWCTBAaX OCHOBHBIX THIIOB COEJUHEHUI, uX monydeHue. I[lpuponHbie coenuHeHus,
MOJIy4YeHUE U IPUMEHEHUE.

2.3. Xumust d-snemenToB. 2.4. Xumus f- amemMeHTOB.

OneMeHThl 3—12 rpynm nepuoAMYECKOM CHCTEMBbl. 3aKOHOMEPHOCTM B H3MEHEHUU
AJIEKTPOHHBIX KOH(PUTYpAIMi, BEJIMYMH PAJAUYCOB, SHEPTHMH HWOHU3AIMH, XapaKTEPHBIX CTEIECHEU
OKHUCJIEHUs, KOOPIMHALIMOHHBIX YKCell aTOMOB. [IpupoiHbIe coeTMHEeHMs], TTOJTyY€HHE U COTIOCTABIICHUE
(UBUYECKUX W XUMHUYECKHX CBOMCTB TPOCTHIX BemiecTB. CTpoeHHWE U CBOMCTBA OCHOBHBIX THIIOB
coenunenuii. Ocobennoctu f- aeMeHToB.

4 O0beM yueOHOH TUCHUIIUHBI

Beero Cemectp
Bup yueoHoii padoThl 1 2
3E Axan.u. | 3E | Axag.u. | 3E | Axan. u.
OO01ast TPyI0EMKOCTD JUCIUIIIHHEL 12 432 7 252 5 180
Konraxrnas pagora — 6,23 224 | 356 | 128 | 267 96
ay/INTOPHbIE 3aHATHS:
Jlexmum 1,78 64 0,89 32 0,89 32
[Tpaxtuueckue 3ausatus (I13) 0,89 32 0,89 32 - -
Jlaboparopusie paboTsr (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHas padora 3,77 136 2,44 88 1,33 48
KoHTakTHast caMoCTOsATEIbHAS i i )
paborta 3,77 2,44 1,33
CaMocTosTenbHOE U3yUeHUE 136 88 48
pa3ienoB AUCITUTUIMHBI
Buabl koHTpOJIA:
IK3aMeH 2 72 1 36 1 36
Konrakrnas pabora —
MIPOMEKYTOUHASI ATTECTAIIHS 2 08 1 04 1 04
[ToaroroBka k 3K3aMeHy 71,2 35,6 35,6
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Bua uToroBoro KOHTpOJIA:

IK3aMCH

IK3aMCH
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Beero CemecTp
Bun yuyeoHoii padoThl 1 2
3E Actp.u. | 3E | Actp.u. | 3E | Actp. u.
OGiiast Tpy10eMKOCTh JUCIUIITAHBI 12 324 7 189 5 135
Konrarruan padora- 6,23 168 |356| 9 |267| 72
ay/INTOPHbIE 3aHATHS: ’ ’ ’
Jlexnu 1,78 48 0,89 24 0,89 24
[Tpaxtrueckue 3ansatus (I113) 0,89 24 0,89 24 - -
Jlaboparopusie padotst (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas padora 3,77 102 2,44 66 1,33 36
KonrakTHas caMmocTosTenbHas ) _ )
pabora 3,77 2,44 1,33
CamocrosiTenbHOE U3yUYEeHHE 102 66 36
pa3ienoB JUCHUTUIAHBI
Buabl koHTpOJIA:
IK3amMeH 2 54 1 27 1 27
KonrakTtnas pabora —
MIPOMEKYTOYHAS ATTECTAIUS 2 06 1 03 1 0.3
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Buja nTOoroBoro KOHTpoOJIs: IK3aMeH IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUILIMHBI

1 Heap aucuMmIMHbI — MPUOOpPETEHUE CTYAEHTaAaMHM 3HAHUI O CTPOEHUH OPraHUYECKUX
COCIMHEHMM, OCHOBHBIX XMMHUYECKHUX CBOMCTBAX PaA3JIMYHBIX KJIACCOB OPraHUYECKUX COCAVHEHUN U

((OpFaHI/I‘-IECKaﬂ XUMUD»

METO/aX UX MOJIYYeHHUsI, KaK MPOMBIIIJICHHBIX, TaK U JAOOPAaTOPHBIX.
2 B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00y4aI0 M IACH J0JIZKeH:

Obnadoams cleayOIUMU KOMIIETEHUUAMU U UHAUKatopaMu ux poctumxenus: OITK-1.2; OIIK-

1.6; OIIK-1.10.
3name:

— TCOPECTUYCCKHUEC OCHOBBI CTPOCHUS U CBOICTB Pa3sIMIHLBIX KIIACCOB OPraHNYICCKUX COG,[[PIHGHI/IP’I;
— CIIOCOOBI MMOTYYCHHA 1 XUMHNYCCKUEC CBOIMCTBA OCHOBHEIX KJIACCOB OPraHnu4eCKuX COG}IHHGHHﬁ;

— OCHOBHBIC MCXaHU3MbI ITPOTCKAHUA OPTaHUYICCKUX peaKLlPIfI;

Ymemn:

— IPUMCHSATH TCOPETUUCCKUC 3HAHUS JJIA CUHTC3a OPraHNYCCKUX COSIUHEHMI Pa3/IMYHbIX KJIACCOB;

— AHAJIM3UPOBATH U MPEACKA3bIBATh PCAKIITMOHHBIC CBOMCTBA OPraHn4CCKuX COGHHHCHHﬁ;
— COCTaBJIATh CXEMbI CUHTC3a OPraHNYICCKUX COC,Z[HHCHHﬁ, 3a/IaHHOT'O0 CTPOCHUS,;

Braoems:

— OCHOBaMM1 HOMCHKIJIATYPbI U KJ'IaCCI/I(I)I/IKaL[I/II/I OPraHn4CeCKuX COCI[PIHCHPIﬁ;
— OCHOBHBIMHU TCOPETUUCCKUMMU IIPEACTABJICHUSAMU B OpFaHquCKOﬁ XUMHU,
— HaBBIKAMHM 00OCHOBAHUS paliuOHAJIBHBIX croco0oB MOJTY4YCHUA OPraHNYCCKUX BCIICCTB.

3 Kparkoe coaepxxanue JUCUMILIHHbI
Pazoen 1. Teopus xumuuecko2o cmpoeHus u HacvluyeHHbvle Y21e6000poobl (VB).
1.1. [Ipupoma XuMU4IECKO# CBS3H
[Tpupona xoBaneHTHOM cBsi3u. DPopmyisl JIptonca. @opmanbHbIi 3apsia. Teopust rTuOpuaM3aLUN

AQO. Teopusi oTTaJIKMBaHMsI JICKTPOHHBIX Map BasieHTHOU oOosouku (ODIIBO) u dopma momekys.
AToMHO-OpOHTanbHBIE MoOAeIH. JpdekTsl B opranuyeckoid xumuu. [loHATHE O MexaHU3ME
XUMHUYECKOH peaknnu. [TpoMexyTouHbIe COeTMHEHNS M YaCTHI[BI OPTaHUYECKUX PEAKITHH.

1.2 Ankaubl
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I'omonoruueckuit paa. M3omepus. Homenknatypa. Cioco6sl nomyuenus. [IpoctpancTBeHHOE U
aNeKTpoHHOe cTpoeHue. dusnueckue cBoiicTBa. OOmIas XapakTepUCTUKAa PEaKIMOHHONW CIIOCOOHOCTH.
IToctynar XsmMMoHAA..

1.3 Crepeounszomepust

Tunsl cTepeon3omMepoB: KOH(DOPMEpHI, TECOMETPHUUCCKHE H30MEPBI, YHAHTHOMEPH. OnTHYecKas
nzoMepusi. XHpanabHOCTh. DHaHTUOMEpHl. Pamemuueckas cmecb. CnocoObl MPOCTPAHCTBEHHOTO
M300pakeHUsT ONTUYeCKuX wm3omepoB. OTHocuTeNnbHass u abcomtoTHas KoHpuryparuu. IIpoexiuu
®dumepa. D,L-Homenkmarypa. R,S-Homenknarypa. [lonsatue o0 onTuueckold akTUBHOCTH COCIMHEHHMA
C IByMsI aCUMMETPUYECKUMHU LIEHTPAMHU.

1.4 I{ukmoaaKkaHbl

I'omonoruueckuii psa. Uzomepus. Homenknatypa. Crioco6sr nonyuenusi. Kondopmarum. Turmbt
HarpsDKeHUH B HuKiIax. @u3znueckue cBocTBa. Peakiny UKI0aJIKaHOB.

Pa3zoen 2. Henacviwennvle y2ne6000pookbi.

2.1. AnxeHbl

I'omonoruueckuit psin. M3omepus. Homenknatypa. CriocoObl mosydenusi. [IpoctpancTBeHHOE
cTpoeHue. Pu3znueckue cBoicTBa. Peakinm ajkeHoB.

2.2 AKUHBI

I'omonorunueckuii psa. Mzomepusi. Homenknarypa. Crioco6sr nonyuenusi. [IpoctpancTBenHoe u
ANEKTPOHHOE cTpoeHue. Pu3nyecKkue cBoicTBa. Peakiiuy ankuHOB.

2.3. AnKaaueHbl ¥ OJUEHBI

[TonsTre o mepuuMKINYecKuX peakuusx. ['omonoruueckuii pan. Knaccudukanusa. M3omepus.
Homenkinatypa. CnocoObsl monyuenus. Peakuum 1,3-ankamguenoB. [loHsATHE 0 NEPUIMKINYECKUX
peaknusix. Huknonpucoenunenue.. Ocobennoctu peakiuit Junsca-Anbaepa.

Pazoen 3. Apomamuueckue coedunenus.

3.1 Teopuu apoMaTu4HOCTH.

CoBpeMeHHbIE TMPENCTaBICHUS O CTPOEHUM OeH307a. ApoMaTHYeCKHi Xapakrep OeH3oJa.
DOHeprus conpspkeHus. O0IIMe KpUTEpUU apOMaTHIHOCTH.

3.2 Coenunenus 0€H30JBHOTO psijia

N3omepus. Homenknarypa. Crioco6sl nonmydenus. [IpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTPOSHHUE.
®duznueckue cBoiicTBa. O0IIas XxapaKTepUCTUKA PEAKIIMOHHON CITOCOOHOCTH.

Pazoen 4. I'anoeenonpouszsoomnvie. Cnupmei, ghenonvl, npocmoie d¢hupboi.

4.1 I'anoreHoNnpou3BOIHbIE

Knaccudukanus. Homenkmnarypa.

Anxkun- u  amumnranoreHuabl.  M3omepus.  Homenknarypa.  CnocoObl  mosryyeHUs.
IIpocTpaHCTBEHHOE U NEKTPOHHOE CTpoeHue. PU3NUECKue CBOWCTBA.

Peakuyu HyKJI€OQWIBHOTO 3aMEIIEHHs M OTHICIUICHHUS. bBUMONEKYNISpHBIM MeXaHHU3M
HYKJICO(PHIBHOTO 3aMeteHus (SN2).

MOHOMOIEKYIISIPHBI MEXaHU3M HYKJI€O(UIbHOrO 3aMmelleHus. Peakuuu oTmieruieHus. [3-
OmumunupoBanue. Mexannsmbel E1 u E2. Apomarnueckue rajgoreHonpous3BOAHbIE. MexaHHU3M
3aMeIIeHUs] TajJoreHa B aKTUBHPOBAaHHBIX ramoreHapeHax (Sn2 apom). HeakTtuBupoBaHHBIE
raJIOr€HONPON3BOAHBIE APOMATUUECKUX YITIEBOAOPOOB; APUHOBBIA MEXaHU3M 3aMEIICHUS] TAJIOT€Ha.

4.2 DneMEeHTOpPraHUYECKUEe COCTMHEHMUS.

XapakTepuCTUKa CBA3€M yIJIEpPOA-JIEMEHT B 3aBUCUMOCTU OT TOJOXEHHS DJJIEMEHTa B
[Tepuoanueckoii cuctemMe 3JIeMEHTOB. Mertaimiopranudeckue coeauHeHus. Homenkiarypa. CriocoObl
IIOJIy4YEHUS JIUTUH- U MarHUHOpraHMYecKux coeauHeHuil. Peakuus ['punbsapa, mexanuszMm. CtpoeHue
peakTuBOB ['puHbsApa. X peakuum ¢ COEIMHEHMSIMH, COJEpKAIIMMM AaKTUBHBI aTOM BOJOpOAA:
KHMCJIOTaMHU, CIUPTaMH, AMUHAMH.

4.3 CoupTsl.

Opnnoaromueie  cnupThl.  Krnaccupukamms u HoMmeHkiarypa. CrnocoObl  MOMyYEHHS.
[IpocTpaHCTBEHHOE U NEKTPOHHOE CTPOCHUE. XUMUYECKUE CBOMCTBA.

4.4 ®enonbl
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Knaccuduxamus u  Homenknatypa. CnocoObl  momydyeHus.  Dusnueckue  CBOWCTBA.
IIpocTpaHCTBEHHOE U IIEKTPOHHOE CTPOCHHE. XMMHUYECKHE CBOMCTBA

4.5 TIpoctsie 3¢pupsl

Knaccupukanus u  HomeHkinarypa. CnocoObl  monydeHus. Pusmyeckue  CBOWCTBA.
IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHUE. XMMUYECKUE CBOMCTBA.

4.6 DIOKCUCOEIUHEHU

N3omepust. Homenknarypa. CnocoObl nonydenus. dusznueckue cBoiicta. [IpoctpancTBeHHOE U
NEKTPOHHOE CTPOEHUE ATHICHOKCUAA. XUMUYECKUE CBOMCTBA. MeXaHU3MBbl peakuuil U HalpaBICHUE
packpbITHs KoJblia. [IpuMeHeHne B IpOMBIIIJIEHHOM OPraHU4e€CKOM CHHTE3E.

Pasoen 5. Anvoezuowi, kemonwi. KapboHosvle KUCiomsl u ux npou3eooHble.

5.1. Anpaeruapl U KETOHEI

Knaccupuxamuss u  HomeHwiatypa. CnocoObl  mosydyeHusi.  ®dusnuueckue  cBOMCTBA.
[IpocTpaHCTBEHHOE U 3JEKTPOHHOE CTPOEHUE. XUMUYECKHUE CBOMCTBA.

5.2 OTHOOCHOBHBIEC KapOOHOBBIC KHCIIOTHI.

Knaccudukanusa u Homenkinarypa. CrnocoObl monyueHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE
cTtpoeHne. Pu3nyecKue CBOMCTBa. XMMUYECKHE CBOKCTBA.

53 OYHKIMOHAJIbHBIE IIPOU3BOJIHBIE KapOOHOBBIX KHCJIOT: rajoreHaHr upH bl
(auuIraNoreHu bl ), AHTUAPUIBI, CIIOKHBIE 3(DUPBI, AMUTBI, HUTPHIIBI.

Crioco6sl  momyueHusi. (OcoOEHHOCTH TMPOCTPAHCTBEHHOTO M AJIEKTPOHHOTO  CTPOCHUS.
Baxmneitmue coiictBa. Peakiiuu N- u O-anmnupoBanusi. UX MexaHU3Mbl. KeTeHbI U TUKETEHBI.

5.4 MHOTOOCHOBHBIE KapOOHOBBIEC KHUCIOTHI.

JlukapOOHOBBIE KHUCIIOTBI JKUPHOTO U apomaTtudeckoro psga. Howmenknarypa. CnocoOsl
nonyyeHusi. Ousndeckue u xuMuyeckue cBoictBa. ManonoBsiit 3¢up. [Tomyuenune. Ctpoenune, CH-
Kucnotnocts. Peakiiun koHeHCcalluu MajlOHOBOTO 3(1pa U MaJIOHOBOM KUCIIOTHI C aJIbJIETUAAMHU.

5.5 3ameméHHble KapOOHOBBIX KUCIOT.

INanoreno3amemennble kuciaotel. Kinaccuduxamnus u HomeHknarypa. CrnocoObl MoJydeHus: o- 1
[-ranoreHo3aMemIeHHbIX KHUCIOT. XUMHUYECKHE CBOWCTBA. [MIPOKCHKUCIOTHL: KilaccuuKauus Hu
HoMeHKJarypa. Croco6s! nonyueHusi. OCOOEHHOCTH CBOWCTB 0t-, -, Y-THJIPOKCUKUCIOT. JIaKTOHBI.
AmuHOkHCH0TBEL. CriocoOsb! nomydenus. Crpoenue. Baxuelimue puznyeckre 1 XUMHUECKUE CBOICTBA.

Pazoen 6. Azomcoodeporcawue u cemepoyuxiuyeckue cOeOUHEeHUsl.

6.1. Hutpocoeaunenus

Knaccudpukanusa n Homenknarypa. CrnocoObl nonydenus. IIpocTpaHcTBEHHOE U 3JIEKTPOHHOE
cTpoeHne. XHUMHYECKHE cBoWcTBa. TayToMmepuss TEpBUYHBIX W BTOPHUYHBIX anu(aTUIECKHUX
HUTpOCOeNUHEeHU. Peakiuu.

6.2. AMUHBI

Knaccudukanus u sHomenknarypa. CrocoOsl monydeHus. Ou3zndeckue CBOWCTBA. XUMHYECKHE
CBOMCTBA.

6.3 A3a- 1 [uazocoeTUHEHUS

[Tonyyenue nUa30COCAVHEHUN PEAKLMENW IMAa30TUPOBAHUsA: YCIIOBHUS IIPOBEACHUS DPEAKLUU U
MEXaHW3M; pa3au4yus B YCTOWYMBOCTH HACBIIIEHHBIX W ApOMAaTHYECKUX JIUA30COEIWHEHUN.
@usnueckue  cBoicTBa.  [IpocTpaHCTBEHHOE M DJIEKTPOHHOE  CTPOCHUE  apOMAaTHYECKUX
JIMA30COEIMHEHN B 3aBUCHUMOCTH OT pH cpensl, TayroMepHbIE IpeBpalieHusl. XMMUYECKUE CBOMCTBA.
A3zocoueranue. [lonyueHnne u npumeHenue azacoequHeHui. CuHTe3.
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4 O0beM yueOHOH TUCHHUIIINHBI.

Cemectp
Bcero
Bit yueGHoi paboTs! 2 ceMecTp 3 cemectp
3F Axaj. 3E Axkan 3F Axaj.
q. .. q.
OO01mast TpPyA0€MKOCTh JUCIUTIITNHBI 9 324 3 108 6 216
KonTakTHas padoTa — ay1uTOpPHbIE 311 112 1.33 48 1.78 64
3aHATHS:
Jlexiun 1,33 48 0,44 16 0,89 32
ITpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie pabots (JIP) - - - - - -
CamocrosiTesbHasi padoTa 4,89 176 1,67 60 3,22 116
KonTakTHas camocTosTenpHas pabora 0,4 0,4 -
CamocTosTenpbHOE H3YUCHUE Pa3/IeNiOB 4,89 175.6 1,67 59,6 3,22 116
JICIIATUTHHBI
Buabl koHTpOJIA:
JK3aMeH 1 36 - - 1 36
KonTakTHas paboTa — MPOMEKYTOUHAS
0,4 - 0,4
aTTecTanus 1 - 1
[TonroTroBKa K SK3aMeHY. 35,6 - 35,6
3auer ¢
Bua HTOroBOro KOHTPOJISA: . JK3aMeH
OIIEHKOH
Beero Cemectp
B yuc6Hoi paoTs! 2 cemMecTp 3 cemecTp
3E Actp. 3F Actp. 3F Act
q, q, p. 4.
OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 9 243 3 81 6 162
KonTakTHasi padoTa — ay1uTOpPHbIE 311 84 1.33 36 178 | 48
3aHSITHS:
Jlexuuu 1,33 36 0,44 12 0,89 24
[TpakTaeckue 3austas (I13) 1,78 48 0,89 24 0,89 24
JlaGopatopusbie pabotsl (JIP) - - - - - -
CamocrosiTejibHas padoTa 4,89 132 1,67 45 3,22 87
KonTakTHas camocTosTenpHas paboTa 0,3 0,3 -
CaMocCTOsATeIbHOE U3YUCHUE Pa3IeIioB 4.89 131,7 1,67 44,7 3,22 87
JUCITUTLIAHBI
Buabl koHTpOJIS:
JK3aMeH 1 27 - - 1 27
KonTakTHas paboTa — MpOMEKyTOUHAS
0,3 - 0,3
aTTecTanus 1 - 1
IToaroroBka K sK3aMeHy. 26,7 - 26,7
3auer ¢
Bu MTOroBOro KOHTPOJIS: - JK3aMeH
OIIeHKOI

48




AHHOTanuaA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«AHAINTHYECKASA XUMHUS»

1 eab IMCUMIUIMHBI — TIPUOOpPETEHHE OOYYAIONIMMUCA 3HAHUW W KOMIICTCHIUH,
HEOOXOIUMBIX JIJISl PEIICHHUS KOHKPETHBIX 33]]a4 XHMHYECKOTO aHAIIn3a.

2 B pesyabTaTe H3y4eHHUs1 AUCHUILINHBI 00y4aIOLIUIICH JOJIKEH:
Obnadams cneayroIMU KOMIIETEHIIUSAMU U UHAUKATOPAMH UX JOCTHXKEHUS:
OIIK-5.1; OIIK-5.2; OIIK-5.4; OIIK-5.6

Suamo:

— OCHOBHBIC IIOHSTHSA, TEPMHHBI, METOJIbl W TIPUEMbl KAYECTBEHHOTO M KOJWYECTBEHHOTO
XHMUYECKOI0 aHAJIN3a;

—  TEOPETHYECKHE OCHOBHI (PM3UKO-XMMHUYECKHUX METOJIOB aHAIIHM3a;

—  TPUHOUIB padOThl OCHOBHBIX MPHOOPOB, UCHOIB3YEMBIX IS MPOBEICHUS KAa4eCTBEHHOTO M
KOJIMYECTBEHHOTO aHAIN3a;
Ymems:

— IPHUMCHATHb HpI/IO6peTeHHBIe MMPAKTUYCCKUC HABBIKHN B HpO(i)eCCHOHaHBHOﬁ ACATCIbHOCTHU JIA
peICHUA KOHKPECTHBIX aHAJIMTUYCCKUX 3a1a4,

— TPOBOAUTH OOOCHOBaHHBIA BHIOOpP METO/a aHAIM3a C YYETOM LieJiell U 0COOEHHOCTEH MaHHOU
MPAaKTUYECKOM 3a]a4u;

— IPOBOJUTH PAaCUEThl HA OCHOBE IPOBEICHHBIX UCCICIOBAaHUN;

— IPOBOJUTH METPOJIOTMYECKYIO OLICHKY PE3YyJIbTaTOB KOJIUYECTBEHHOIO XMMUYECKOT0 aHAIN3a
Bnaoemu:

— OCHOBaMHU METPOJIOTMYECKOU OLIEHKH Pe3yIbTaTOB KOJIMYECTBEHHOIO XUMUUECKOI0 aHAJIN3a;

— IpUEMaMH HHTEPIIPETALUU PE3YJIbTaTOB aHAJIN3a HA OCHOBE KBAIMMETPUYECKHUX OLICHOK;

— METOJI0JIOTHEeH XMMUYECKUX U (PU3MKO-XMMHUYECKUX METOJIOB aHaJIH3a, IIUPOKO UCIOIb3yEMBIX
B COBPEMEHHOMN aHAIMTHUYECKON ITPAKTUKE

3 Kpartkoe coep:kanue JMCHHUIIHHbI

Pasoen 1. Inentudukanus MOHOB 3JI€MEHTOB B paCTBOPax

1.1 BBeneHue B COBPEMEHHYIO AaHATTUTHUECKYIO XUMHUIO.

AHanuTH4YecKkas XMMHS KaKk OCHOBA METOJIOB MU3YyYEHHUS U KOHTPOJII XMMHYECKOIO COCTaBa BELIECTB B
MaTepUaIbHOM MPOU3BOJCTBE, HAYUHBIX HCCIEIOBAHUSAX, B KOHTPOJIE OOBEKTOB OKPYXKAIOIIEH Cpebl.
Bunsl ananuza. DneMEHTHBIH, MOJEKYISIpHBIN, (a30BbIi U M30TONHBIN aHanu3. KonndecTBeHHBIH U
KaueCTBEHHBIN aHaJIN3 OpraHMYEeCKUX U HEOPraHMYECKHUX BEIECTB. XUMHYECKHE, PU3NKO-XUMHUECKHE
METOJIbl aHaJIM3a, MX B3aMMOCBS3b, COOTHOUIEHHE M IPUMEHEHHE. AHAJIUTHYECKUH CHTHal Kak
HOCHUTENh KayeCTBEHHOM U KOJWYeCTBEHHOM wuHpopManuu o0 oObekre aHanmuza. [loctaHoBka
aHAJIMTUYECKON 3a7auu. AJTOPUTM MIPOBEACHUS aHaIM3a: OTOOp cpeaHel MpoObl, MOATOTOBKA MPOOKI K
aHAIN3y, U3MEPEHUE AaHATUTUYECKOTO CUTHAJIA U €r0 METPOJIOTMYECKas OLEHKA, pacyeT pe3yJbTaToB
aHaJM3a U UX UHTepnperauus. llpuMeps! pemieHns 3ajad aHAJIMTUYECKOTO KOHTPOJISI B XMMHUYECKON
TEXHOJIOTUH, B aHaiM3e OOBEKTOB OKpyxkaromied cpenbl u ap. [IoHATHS O COBpEMEHHBIX METO/ax
JJIEMEHTHOTO  aHajM3a:  aTOMHO-OMHCCHOHHBIM  aHaiM3, aTOMHO-aOCOpOILMOHHBIA  aHaJu3,
PEHTTeHO(IIYOPECIICHTHBIN aHan3.

1.2 Cneunduka 3a1a4 aHaTUTUYECKONH XUMUU.

OcHOBHBIE TEPMHUHBI aHamuTH4YecKoW xumuu. OOHapyxkeHue. OmnpeneneHue. AHaIU3.
AHanUTUYECKUE XUMHUYECKHE PEaKIMM KaK OCHOBAa XUMHUYECKOro aHanuza. KauecTBeHHblE U
KOJINYECTBEHHBIE AHAINTUYECKHE XUMHMUYECKHE peakuuu. TpeOoBaHuUs, NpeabsBIsSeMble K HUM.
Crenuduka aHATUTHYECKUX pEAKLUUH, HUCMHONb3yeMbIX B aHaiau3e. AHamuThueckas ¢opma u
aHAJIMTUYECKHE NPU3HAKU. AHAJIUTHUYECKUE PEAaKLMU U aHanuTtudeckue 3¢ ¢exTel. XapaKTepUCTUKU
AQHAJMTUYECKUX PEaKIUil: YyBCTBUTEIBHOCTb, H30MPATENbHOCTh (CEJIEKTHBHOCTH). [ 'pymmoBble,
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o01ue, 4acTHbIE, XapakTepHble U crenuduueckue peaknuu. [yt moBbieHns U30UpaTeNbHOCTU U
YYBCTBUTEJIBbHOCTU aHAIIMTUYECKUX PEAKLIUM.

1.3 Xumnueckre paBHOBECHS B TOMOTCHHBIX U T€TEPOT'eHHBIX CHCTEMAax, IPUMEHSEMBIX B
AHAJINTUYECKON XVUMHUH.

OcHOBHBIE THUNBl pEAKLUMH, TMPUMEHSAEMBIX B AHATUTHUYECKOH XUMHUU (OCaXKIACHMS,
KHUCJIOTHO-OCHOBHBIE, KOMILIEKCOOOpa30BaHUs, OKUCIEHUSA-BOCCTaHOBIEHUs). COCTOSSHME HOHOB
3JIEMEHTOB B pacTBopax. KOHCTaHTBI paBHOBECHS] AHAIUTUYECKUX PEAKLMI: TEpMOAMHAMUYECKUE,
KOHLEHTPALlMOHHbIE,  yClOBHblE.  (DakToOpbl,  BIMAIOIIME HAa  XMMHMYECKOE  pPaBHOBECHUE
(xomriekcooOpa3oBaHue, 0Opa3oBaHUE MaJOpPaCTBOPUMBIX COCAWHCHHM, W3MEHEHUE CTEICHU
OKHUCJICHUSI ONpPEACIIIEMOr0 HMOHA, BJIMSHHUE IPUPOIBI PACTBOPUTEINA, MOHHOM CHJIBI, TEMIIEPATYpHI,
COCTaBa pacTBoOpa).

PaBHOBecHUs B aHaJIMTUYECKH BAKHBIX NIPOTOJIMTUYECKUX cUCcTeMaxX. KOHCTaHTBI KUCIIOTHOCTH U
OCHOBHOCTU. YpaBHEHHsI MaTepuanbHOro Oananca. Beruncnenue pH pacTBOpoB KHCIOT U OCHOBaHMM
pa3IUYHOM CHUJIBI, CMecell KUCIIOT U OcHOBaHUil. BydepHble pacTBOpHI, UCIONb3yeMble B XUMUYECKOM
aHaJM3e: UX COCTaB, CBoOWcTBA (OydepHas emMKocTh, obnacTs OydepupoBanus), pacuer pH, npumenenue
B QHAIIUTUYECKOU XUMUH.

AHAJIIMTHYECKUE PEaKIMH KOMIUIEKCOOOpa30BaHMS, OCAXKIEHUS, OKHUCIICHHUSI-BOCCTAHOBIICHUS.
OOuue, cTymeHYaTble W YCJIOBHbIE KOHCTaHThl YCTOWYMBOCTH KOMIUICKCHBIX COEIMHEHHH.
Vcnonp3oBaHne peaknuid KOMIUIEKCOOOpa30BaHHMS B AHATUTHUYECKOW XuUMHUH (OOHapyXeHue u
KOJINYECTBEHHOE  OIpe/eieHue, MackupoBaHue). lcnonab3oBaHMe  peakUMid — OCaKAECHUS B
aHATMTHYECKNX Uenax. KoHCTaHTa paBHOBECHS pPEAKIUN OCAXKICHUS-PACTBOPEHUS; (aKTOPBHI,
BIUAIOIIME HAa PacTBOPUMOCTb OCAAKOB. Pacuer yciaoBHM OCaKIEHHS U PACTBOPEHHUS OCAlKOB.
OKHCANTENbHO-BOCCTAHOBUTEbHBIE paBHOBecHs. CTaHAApTHBIA U pealibHbIl  OKUCIIHUTENbHO-
BOCCTAaHOBUTENIbHBIE TTOTEHIIUAIIBI.

Xumudeckue U (HU3UKO-XMMHYECKHE crocoObl ompeaenenuss pH pactBopoB. PaBHoBecus
AQHAJTMTUYECKUX pPEAaKIMH KOMIUIEKCOOOpa3oBaHMA U ympaBieHue uMH. DakTopsl, BIUAIOIIKME Ha
HaIpaBJIEHUE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. KoHcTaHTa paBHOBecHS M €€ XHMHKO-
aHaJMTHYecKoe 3HaueHue. PacueT k03¢ (puIMeHTOB MOOOUHBIX peaKIuii.

1.4. KauecTBeHHblE M KOJMYECTBEHHbIE aHAJIMTHUYECKHUE pEaKIUU C OpraHu4YeCKUMH
AHAJINTUYECKUMU PEareHTaMU B aHAJIN3€ HEOPraHUYECKUX BELIECTB.

Oprannueckue aHanutuueckue peareHTsl (OP). Knaccupukaums OP mo tumy peakuuit c
Heoprannueckumu noHamu. KommiekcooOpasyronie OP u ctpoeHne ux MoJjeKyin: (pyHKIIMOHAIBHO-
aHAJIMTUYECKass U aHAJIMTUKO-aKTUBHAs rpynnbl. OCOOEHHOCTH U MpeuMyllecTBa ucnoib3oBaHus OP,
o0yacTi mpuMeHeHHs. J[oNoTHUTENbHO: Teopus AeHCTBUS KoMILIeKkcooOpasyromux OP, yyer HoHHOTO
cocrossaust OP m Merasuta. ['unore3a aHanorui U MpakTUYECKUE BbIBOIBI U3 Hee. [Ipupona xumnueckon
cBs13U B KoMmIiuiekcax OP ¢ noHaMu MeTaJIOB U €€ MPOSIBJICHHE B IBETHOCTH KOMIUIEKCOB. Peakiiun OP
C XpoMO(pOpHBIMU 3J1eMeHTaMU. VHTEHCHBHOCTh OKpPAacKH aHAJIUTHYECKUX (OPM U HMHTEHCHBHOCTH
norsoueHus. Mcrnonb3oBaHue peakiyii OpraHn4eckiuX peareHToB B (POTOMETPHUUECKOM aHAIIU3e.

Pasoen 2. KonnuecTBeHHbIM XMMUYECKHH aHAIIN3

2.1. IIpuHIMIIBI ¥ 33]]a91 KOJTMYECTBEHHOTO aHAIIN3A.

Knaccugukaiuss MeToloB KOJIMYECTBEHHOrO aHainu3a. TpeOoBaHMs, NpeAbABISEMbIE K
XUMHUYECKUM peaklUsIM B KOJIMYECTBEHHOM aHajiu3e. OTambl KOJMYECTBEHHOTO OIpeaeIeHUs.
XapakTepucTUKa pe3yibTaTOB KOJWYECTBEHHOIO XMMHYECKOro aHanuza. OIpeneneHue COoAepKaHus
BelIecTBa B pacTBope, pacueTHble (opmynbl. CiocoObl IpeaCTaBIEeHUs Pe3yIbTaTOB aHaIM3a. 1ecTbl
Ha BBIBIECHUE CUCTEMATHYECKHUX IIOTPEIIHOCTEM B pe3ylbTaTax KOJIMYECTBEHHOTO XMMHUYECKOTO
ananu3a. [Ipo6ooT6op 1 mpoOOmoArOTOBKA.

2.2. Turpumerpuyeckuii ananu3. TUbl peakiuii, UCIOIB3yEeMBIX B TUTpUMETpuu. TpeGoBanus,
IIPEIBABISAEMBIC K HUM.

[Mpunmun tutpumerpun. TutpoBanue u ero stambl. ['paduueckoe H300pakeHue mporecca
TUTPOBAHUA — KPUBBIE TUTPOBAHUsA, UX BUABL. CKa4OK Ha KPUBOW TUTPOBAHUS, TOYKA DKBUBAJICHTHOCTH
(T.2.) u xoneunass touka tutpoBanus (K.T.T.). IlepBuunble um BTOpUuYHBbIE cTaHAApThl. lIpHembl
TUTPUMETPUUECKOT0 aHaIM3a: NMPsIMOE U 0OpaTHOE TUTPOBAHUE, KOCBEHHBIE METOMbI. THIBI peakuui,
UCTOJIb3yEeMbIX B THTPUMETPHUUECKOM aHAIIN3E; TPEOOBAHUS, IPEABSBIIEMbIC K HUM.
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JIOTIOTHUTENBHO: MHCTPYMEHTaJIbHble MeTo/bl MHAUMKanuu TO. IloTeHuroMeTpuyeckoe TUTPOBAHUE.
Merton I'pana. [pyrue crocoObl ycTaHOBJIEHUS KOHEUHON TOUYKH TUTPOBAHUS.

2.3. Peaknuu HeliTpanu3anuy B KOJIMYECTBEHHOM XMMUYECKOM aHAJIM3e.

Meroabl KHCIOTHO-OCHOBHOTO THUTpPOBaHUs. CyIIHOCTh METOJA KHCIOTHO-OCHOBHOTO THUTPOBAHUSI.
KpuBbie KUCIOTHO-OCHOBHOTO TUTPOBaHMs. PacyeT u nmocTpoeHne TEOPETUUECKUX KPUBBIX TUTPOBAHUS
CIJIBHBIX M CJa0bIX OJHOOCHOBHBIX MPOTONUTOB. DaKTOpHI, BIMSIONIME HAa BEIMYMHY CKayka Ha
KpPUBBIX KHCIOTHO-OCHOBHOTO TUTpOBaHUs. CrocoObl YCTaHOBIICHUS KOHEYHOH TOYKH THUTPOBAHUSL.
KucnotHo-0CHOBHBIE HHIMKATOPBI, HHTEPBAJI MIEPEX0/1a OKPACKU MHJIUKATOPA, I0KA3aTEb TUTPOBAHMS
(pT). IlpaBuno BeIOOpa HHIWMKATOpPa JUISI KOHKPETHOTO ciy4as TuUTpoBaHus. IIpakxTuueckoe
MIPUMEHEHUE PEaKLHUi KUCIOTHO-OCHOBHOTO B3anMojeicTBuA. [loTeHnmomeTpuueckoe TUTPOBAaHUE Ha
OCHOBE PEaKLMi KMCIOTHO-OCHOBHOI'O B3aUMOIeHCTBUS. VIHAMKAaTOpHbIE MOIPEIIHOCTH U UX OLIEHKA.

2.4. AHanUTHYECKHUE pEaKIMH KOMILJIEKCOOOPa30BaHUS U OCAXKICHHUS B KOJMYECTBEHHOM
XMMHUYECKOM aHaJIn3e.

Hcnonp30BaHne KOMILIEKCOOOpa3oBaHMs B XUMHUYECKOM aHanuse. Heopranudeckue u
OpraHvyvecKkue JuraHjbl. KOMIUIEKCOHBI M KX CBOWCTBA. YCJIOBHBIE KOHCTAHTBI YCTOMYMBOCTH
KOMIUIEKCOHATOB U UX MPAaKTHYECKOe MCHoiib3oBaHue. OOOCHOBaHME BHIOOpA ONTHMAJBHBIX YCIOBUMN
KOMILUIEKCOHOMETPUYECKOTO TUTPOBaHUsA. KpUBbIe KOMIIIIEKCOHOMETPUUECKOTO TUTPpOBaHMs. DaKTOPHI,
BIUSIIOLIME Ha BEIMYMHY CKayka Ha KpuBBIX TUTpoBaHus. CrmocoOwl ycranoienus T.0. u K.T.T.
MeTamuioXpOMHbIE UHIUKATOPBI, IPUHIIMI UX ACHCTBUA. BpiOOp MHIMKAaTOpa AJI1 KOHKPETHOTO ClTydast
TUTPOBAaHUA. AHAIUTUYECKHE BO3MOXKHOCTH METOAA KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHUA.
[IpuMeHeHne KOMIUIEKCOHOB B aHAJUTHYECKOM XUMHUU B KayeCTBE MACKHUPYIOIIUX arcHTOB.
[IpuMeHeHnEe XUMUYECKHX peakuil KoMIUIeKcooOpa3oBaHus B (DOTOMETPHUYECKOM aHAIIM3€E, B METOJE
KOHJIYKTOMETPHYECKOT0 TUTPOBaHUs. Peakiuu ocaxxeHusi B KOJUYECTBEHHOM XMMHUYECKOM aHAIIN3E.
I'paBuMeTpuueckuii ananu3. TeopeTrndeckoe 000CHOBaHHE BBIOOpPA OMTUMAIBHBIX YCIOBUN OCAXKICHUS
KPUCTAJUTMYECKUX M aMOp(HBIX ocankoB. [IpuMeHeHNE XMMHUYECKUX PEAKIUNA OCaXKICHUS B METOJIE
MOTEHIIMOMETPUYECKOTO  TUTPOBaHUA, B MeTole TypOuaummerpuu. (OCOOEHHOCTH — peakiuit
KOMILIEKCO00pa3oBanus (xenarooOpazoBanus) HOHOB MeTauioB ¢ DJITA. OcaguTenbHOE TUTPOBAHUE.

2.5. AHanuTHYECKHUE DPEAKIMH OKHUCICHHS-BOCCTAHOBIEHUS B KOJIMYECTBEHHOM XHMHUYECKOM
aHaJuse.

OKHMCIUTENbHO-BOCCTAHOBUTENbHAS PEAKLIUS U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHITUA.
KoHcTanThl paBHOBECHSI OKHCIMTEIHLHO-BOCCTAHOBHUTENIBHBIX peakiuid. Bpibop TuTpanta u
ONTUMANIbHBIX YCIOBUH THUTpOBaHUs. KpuBbIE OKUCIUTENIBHO-BOCCTAHOBUTEIBHOIO THUTPOBAHMS.
@aKTOphl, BIUAIONIME HAa BEJIMYMHY CKayka Ha KPUBOW TUTpoBaHUA. MHIMKALMS KOHEUYHOW TOYKH
TUTPOBAHUS  XUMHUYECKUMH ¥  (PU3UKO-XMMHYECKMMH  MeTonaMu.  [lepmaHraHaromeTpus.
XapakTepucTuKa MeTo/1a. Y CJIOBUS MPOBEICHNS IEPMAHTaHATOMETPUUECKUX ONpeeneHui. Bemecrtsa,
onpesensieMble  MepMaHraHATOMETPUYECKHMM MeTonoM. JlocToMHCTBA M HENOCTAaTKU  METo[a.
HNonomerpusa. XapakTepucTuka METOAA, YCIOBHS TPOBEACHUS HOJOMETPUYECKOTO OIpeAeIICHHs
BemlecTB. JlocTOMHCTBA M HeNOCTaTKU MeTona. [IpumMeHeHHe peakiuil OKHUCIEHHUSI-BOCCTAHOBIICHUS B
METO/I€ MOTEHIIMOMETPUUYECKOTO TUTPOBAHMUS.

2.6. MonooOMeHHas xpomaTorpadusi B KOTUIECTBEHHOM XUMHUYECKOM aHAJTH3E.

TpeGoBanusi, MpeabsSBIsEMbIE K peaklusM HOHHOTO oOMmeHa. M3oTepmMa HOHHOTO OOMEHA.
Br160op onTHUManbHBIX yCIOBHI MOHOOOMEHHOIO pasjieneHus BeuiecTB. [IpumeHeHre MOHOOOMEHHOI
XxpomaTorpaduu B aHATUTHYECKON XUMHUH OPTaHUYECKUX U HEOPTAaHHMUECKUX COSIMHEHHI: pa3ielieHue,
OYMCTKA, KOHIIECHTPUPOBAHUE U T.JI.

Pa3zoen 3. BBenenue B GU3NKO-XUMUYECKHE (MHCTPYMEHTAIBLHBIE) METO/IbI aHAIH3a

3.1. ®DXMA — cocTaBHast 4acTb COBPEMEHHON aHATUTHYECKON XUMHUH.

Knaccudpukanus QU3NKO-XUMUYECKUX METOJOB aHan3a. AHAIUTUYECKHI CUTHAT Kak
nHpopmaTruBHasA (PYHKLHS COCTaBa BEIIECTBA U €ro KounyecTna. [IpuMepsl aHAIUTHYECKUX CUTHAJIOB U
ux nsmepenuii B OXMA.

3.2. MeTponoruueckue OCHOBbI aHATUTHYECKUX METOJIOB.

OCHOBHbIE AHAIIUTUKO-METPOJIOTHYECKUE XAPAKTEPUCTUKHA METOJIOB M PE3YyJbTAaTOB aHAIN3a,
CrocoOBbl WX OIICHKU: Tpenea OOHapyXeHHs, KOd(DPHUIIMEHT YyBCTBUTEILHOCTH, HWIKHSS M BEPXHSISA
rpaHMIla JIMANa30Ha OIpPEACNIeMbIX COJEPKAHUM, CENEKTUBHOCThb, MPELUU3MOHHOCTh B YCIOBHSIX
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CXOUMOCTH (TIOBTOPSIEMOCTH) U BOCHPOU3BOJMMOCTH, MPAaBUIBHOCTD, SKCIPECCHOCTh. O000IICHHbIE
ceenenus o 'OCT P CO 5725 (2002).

3.3. OOmas XapakTepuUCTKa CHEKTPAIbHBIX, O3JIEKTPOXUMHYECKHX M XpOMAaTOrpaduvyecKux
MeTo/oB aHanu3a. [IpencraBieHne o GOTOMETPHYECKHX, MOTEIMOMETPUYECKUX METONaX aHajiu3a W
MOHHOOOMEHHOU xpoMaTtorpadum.

4 O0beM yueOHOH TUCHUILIUHBI

O0BbeM THCHHUIIITHHBI
Buna yueOHoii padoThl Axan, | Acip,
3E
q, q,
O01as TpyA10eMKOCTb 1N CIUNITHHBI 4 144 108
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHSL: 1,79 64,4 48,3
Jlexkuun 0,45 16 12
ITpakTnueckue 3anstus (113) - - -
JlaGopaTtopHusie padoTs (JIP) 1,34 48,4 36,3
CamocTrosiTeJibHAas pa6oTa 2,21 80 60
KoHTakTHas camocTosTenbHas paboTa 291 0,4 0,3
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeJI0B JUCIUIUIMHBI ' 79,6 59,7
Buj1 HTOrOBOro0 KOHTPOJIS: 3auer ¢ OLEHKOM
AHHOTanuA padoyeil NPOrpaMMbl JUCHUHIIMHBI
«DPuznyeckass XUMH»
1. Heap AMCHUNIMHBI — PACKPHITh CMBICT OCHOBHBIX 3aKOHOB, YIPABISIIOIIUX XOJOM

XUMHYECKOTO IMponecca, mokKa3arb obracTu MPUITOKCHUA 3TUX 3aKOHOB U HAYYHUTH CTYJACHTA I'PaMOTHO
MNPUMCHATH UX MPU PCIICHUU KOHKPCTHBIX TCOPCTUYUCCKUX U IMPAKTHUYCCKUX 3aJidd, [TOHATb OCHOBHBIC
KHHCTHUYCCKHUEC 3aKOHOMCPHOCTU TMPOTCKAaHUA XHUMHUUYCCKHUX MPOHECCOB W POJIb KaTajlau3a IJid
XHUMHYECKOM TEXHOJIOTHH.

2. B pe3yabTaTe M3y4YeHUs1 AUCHHUILIMHBI 00y4ar0IIMIiCH JOJIKEH:

Ob6nadams CnenyOIUMU KOMIIETEHIMAMU U MHAMKaTopamu ux goctikenus: OIIK-1.3, OIIK-

1.7, OIIK-1.11.

3uamo:

— OCHOBHbBIE€ 3aKOHBI (PU3NYECKOW XMMHUH, B3aUMOCBA3b (DU3MUECKUX U XUMHUYECKHUX XapaKTEPUCTHK
nporiecca;

— IyTH ONpPEIENEHHUs BAXKHEUIINX XapaKTEPUCTUK XHWMHUYECKOTO pPABHOBECUS (KOHCTaHTBI
paBHOBECHSI, PAaBHOBECHOI'O BbIXOJAa IPOJYKTA, CTENEHU NPEBpAIIECHUs HMCXOJHBIX BEIIECTB) H
BIIUSTHUS PA3IMYHBIX (PAKTOPOB HA CMEIIEHNE XUMHUECKOTO PaBHOBECUS;

— TEpPMOAMHAMHMUYECKOE OIMCAHUE CBOMCTB MJCANbHBIX M HEHUJCAIBbHBIX PacTBOPOB, IOAXOABI K
HaXO0XJACHUIO NMapIHAIbHBIX MOJISIPHBIX BEIMYMH KOMIIOHEHTOB PacTBOpA.

— TEOPUIO TaJbBaHUYECKUX SIBICHUI;

— TEOpUHU KUHETHUKH, TyTH TEOPETUUECKOT0 pacuyeTa CKOPOCTEH XUMHUECKUX PEAKIIUNA U OTPaHUYEHUS
B IPUMEHMMOCTH PaCYE€THBIX METO/IOB;

— OCHOBHBIE Y€PThl TOMOI€HHOI'O U Te€TEPOreHHOIO0 KaTalu3a, NMPUYUHBl YCKOPEHHS XMMHUYECKOIO
npolecca B IPUCYTCTBUU KaTalln3aTopa.

Ymemo:

— TPUMEHSATh TEOPETUYECKUE 3HAHMUA M SKCIEPHUMEHTAJIbHBIE METOJbl UCCIENOBaHMS (PU3NYECKON

XMMUU TPHU pelIeHUH Mpo(decCHOHANBHBIX 3a1a4;
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— INPEACKA3bIBaTh U HAXOAUTh ONTUMAJIbHBIEC YCIOBHUS MPOBEACHUS XUMUYECKOTO MPOLECCA C LIENBIO
MOJYYEHUSI MAKCUMAJIBHO BO3MOKHOI'O BBIX0/1a HHTEPECYIOLIETO MPOIYKTa;

— TIPUMEHSTH TEOPETHYECCKHE 3HAHHMS M DKCIEPUMEHTAIBHBIE METOIbI HCCIEAOBaHUS (HU3UUCCKOM
XUMMH JJISI PEIICHHUS] BOIIPOCOB, BOSHUKAIOIINUX MPU U3YYCHUU KMHETUKU XUMUYECKUX PEaKIIHil;

— TPOBOAMTH aHAIHM3 M KPUTUYCCKHU OLIEHUBATH TIOJTYYCHHBIC IKCIIEPUMEHTAIbHBIC JAHHBIE, 0000111aTh
U JeTiaTh 0OOCHOBAHHBIC BBIBOJIBI HA 0a3€ MPOBEAEHHBIX OIBITOB.

Brnaoemw:

— KOMIUIGKCOM COBPEMEHHBIX TEOPETHYECKHX METOAOB (DHU3MYECKOW XHMHUU IS PEIICHUs
KOHKPETHBIX UCCIEN0BATEIIbCKUX 3a/1a4;

— HaBbIKAMU  OIPEJCICHUS COCTOSAHUS PABHOBECHMS M  CAMOIPOM3BOJBHOIO  HaIpPaBIICHUS
XMMHYECKOTO IPOLECCa;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB (DM3MYECKONM XHUMHHM JUJII COJEPKATCIBbHOW HMHTEpIIpETAIluN
TEPMOJIMHAMUYECKUX PACUETOB;

— METOAAaMU OIPEIEICHUS MOPSAAKAa U CKOPOCTH PEAKLMHU, YCTAHOBJICHUS JTUMHUTUPYIOUIEH CTANU U
MEXaHU3Ma U3y4aeMOW XUMHUYECKON PEeaKnu;

— HaBbIKAMHU COCTaBJICHUS raJlbBAHUYECKUX 3JIEMEHTOB JIJIS LIeJIeH ONpeIeTICHUS] TEPMOAMHAMUYECKUX
XapaKTEPUCTUK U KOHCTAHT PABHOBECUS UCCIEAYEMON PEaKLUy;

— B3HAHWSAMH OCHOBHBIX 3aKOHOB XHMHYECKOH KHHCTHKH, BIMSHUS Pa3IUYHBIX (HAaKTOPOB
(Temmeparypsl, JaBJIEHUS, KaTaln3aToOpa) Ha CKOPOCTh XUMUYECKON pPEeaKInu.

3. KpaTkoe coaep:kaHue JUCHUIINHBI
4 cemecTp
Paszpen 1. Xumuyeckass TepMOAUHAMHUKA

1.1. [lepBslii 3aKOH TEPMOAMHAMUKHI

TepMonMHaMHUYECKHE CHUCTEMBI M TEPMOJMHAMUYECKHE IapaMeTpbl. OKCTEHCUBHBIE U
MHTEHCUBHBIE CBOICTBa cucTeMbl. TepMoauHamMuueckuil npouecc. OyHKIMMU COCTOSHUSA U (QYHKIUU
nporecca. BHyTpeHHsIsI SHEprys U SHTAJIBIUS, UX cBoMcTBa. Temnora u padora kak GOpMbI Neperaun
sHepruu. Pabora pacmmupeHus raza U 1nojie3Has pabora. DOpMyIMpOBKM NEpBOro Hayaia
TEPMOJMHAMUKH. B3auMOCBsI3b TEIUIOTHI, pabOThl U U3MEHEHUs BHYTPEHHEH SHEpruu B M30XOPHOM,
n300apHOM M U30TEPMUYECKOM Ipolieccax. TemnoéMKOCTh BEleCTBa — M30XOpHas WM HU300apHasd,
MOJIIpHas, yenabHas. TermoéMKOCTh HIealIbHBIX I'a30B, B3aMMOCBSI3b MOJISIPHBIX TelloéMKocTeil Cp
Cv wupaeampHOrOo Ta3za. TemIoéMKOCTh TBEPIBIX BEHICCTB W JKUIAKOCTEH. 3aBUCUMOCTH MOJISIPHOMN
1300apHOI TEIUIOEMKOCTH BEIECTBA OT TEMIIEPATyphl, IMIIUPHUECKUE YpaBHEHUs (CTETIEHHBIE PAJbI),
WX TIPUMEHUMOCTH. 3aK0oH KyOoB Jlebast, mpasmio [romonra u [Itu. Cpennsis nzo0apHas TEII0EMKOCTh
BELIECTBAa B MHTEpBAJIe TEMIEpATyp. TeMneparypHas 3aBUCUMOCTb IIPUPALLEHUS YHTAJIBIINU BELIECTBA
(HT — Ho) npu mocTossHHOM J1aBiieHuH ¢ y4€ToM (Pa3oBbIX MepexooB. TemnoBoi 3pPeKT XMMUIECKOTO
nporecca. OCHOBHOE cCTaHAapTHOe cocTosiHue. CTaHAapTHbIE SHTANBIIMU OOpa30BaHUS M CTOPAHUS
BeulecTB. [Ipumenenue 3akoHa ['ecca 1 BBIYMCIEHUS TEIUIOBBIX 3()()EKTOB XUMHUYECKUX U (UZHKO-
XUMHAYECKUX TporeccoB. CBs3b TEMIOBBIX (P(PEKTOB MPH MOCTOSHHOM 00bEeMe U MpPU MOCTOSHHOM
JaBJIEHUU. 3aBHUCUMOCTh TEII0BOro 3¢ dexra peakuuu oT Temneparypbl. BelBoa U aHanu3 ypaBHEHHS
Kupxroga B nudppepennmansaoit popme. MuterpupoBanue ypasHenus Kupxroga.

1.2. BTopoii 3aK0H TepMOJINHAMHKH.

CaMornpou3BOIbHBIE M HECAMONPOM3BOJBbHBIE, OOpaTUMbIE W HEOOpaTUMble, pPaBHOBECHBIC
(KkBa3ucTaTHYECKUE) M HEPABHOBECHBIC TIporecchl. PaboTa paBHOBECHOTO M HEPaBHOBECHOTO
npoueccoB. @POpMyIMPOBKM BTOPOIO Hayaja TEPMOJUHAMHUKU. OHTPONMS Kak KpUTEpUil
HalpaBICHHOCTH CaMOIPOM3BOJBHBIX IPOLECCOB U PABHOBECHS B HM30JUPOBAHHBIX CHCTEMaX.
3aBHCUMOCTh SHTPOIUH BEIIECTBA OT IMAapPaMETPOB COCTOSHUS (TEMIIEpaTyphl, AaBICHHS, 00BEMa).
Pacuer u3MeHEHUs SHTPONMM B PA3JIMYHBIX IPOLECCAX, CBSI3aHHBIX C HM3MEHEHUEM COCTOSHMSA
UJCAIBHOTO ra3a, a TaKKe YUCTBIX TBEPABIX WM KHUAKUX BellecTB. MI3MeHeHue sHTponuu B mpouecce
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CMELICHHUS HJCAIbHBIX ra3oB. M3meHeHue sHTponuu npu (a3oBbIX mepexonax. TerioBas Teopema
Hepucra, nmoctynar Ilnanka (Tperbe Hauyano TtepmoavHamMuku). CTaThcTUdecKas HHTEpIpeTaIus
BTOPOTO Hayaja TEpPMOJAWHAMHKH, ypaBHeHHe bonbimana-Ilnanka. Beruucinenue aGcomroTHOR
SHTPONMM BewlecTBa. PacueT HM3MEHEHHs SHTPONMKM B XUMUYECKHX pEAKUUSAX NPH Pa3IUYHbIX
temmeparypax. OobenuHernHoe ypaBHeHnue | u Il 3akoHOB TepMoauHaMUKU. DHeprus [ enbpMmroinbia u
sHeprusi ['mb0ca Kak KpUTepuU HAIMPaBICHHOCTH IPOIECCOB M PABHOBECHS B 3aKPBITHIX CHUCTEMaX.
Xapakrepuctuueckue (GyHKuu. 3aBUCHMMOCTb dSHepruu [enpmronmena u sHeprun [ubbca oT
napaMeTpoB COCTOsHUA. TemmepaTypHas 3aBUCUMOCTb SHepruu ['nbb6ca BemiecTBa ¢ yuétom (pa3zoBbIX
nepexonoB. Pon daszoBoro mepexona (mepBwiid, BTOpoii). YpaBHeHus [ub0ca-I'eapmronbma. Pacdaer
M3MEHEHUN CTaHAApTHBIX 3Hepruil ['mb0ca u ['enpMronpla B XUMHYECKUX PEAKIUSAX MPU Pa3IMYHBIX
TeMIIEpaTypax.

CucTembl IEPEMEHHOI0 COCTaBa. XUMUYECKUI MOTEHIIMAJ KOMIIOHEHTA CUCTEMBI. 3aBUCUMOCTh
XMMHUYECKOI0 MOTEHIMalIa OT JIaBJIE€HUS U TEMIEPaTyphl. Y CIIOBUS PaBHOBECUS U CaMOIIPOU3BOJIBHOTO
MPOTEKaHUs MIpoliecca B CUCTEMAaX MEPEMEHHOIO COCTaBa.

1.3. XuMuueckoe paBHOBECHE.

MatepuanbHplii  0allaHC XUMHYECKOW peakIiH, CTEleHb MPEeBPALEHUs, XHUMHUYECKas
NepeMeHHass. YpaBHEHHE H30TEPMBl XUMHUUYECKOW peakuuu (m3otepMbl Bant-I'odda). Xumudeckoe
CPOACTBO. AHaJIW3 YpPaBHEHMS M30TEPMbl I ONPEAENCHUsS HaINpaBICHUS CaMOIPOU3BOJIBHOTO
IIPOTEKaHUS XUMHYECKOM peaKkIMH OT JAaHHOTO MCXOAHOro (HEpaBHOBECHOI'O) COCTOSIHUS.
TepmoauHaMuueckass KOHCTAHTa XUMHUYECKOTO PABHOBECUSI U IMIUPUUYECKUE KOHCTAHTBI XUMUYECKOTO
paBHoBecust (Kx, K¢, Kn, Kp), ypaBHeHHS uUX CBSI3M Ui peaklUUd B HJICATbHOM Ta30BOW CMECH.
KoHcTantsl paBHOBecHs [Jii TOMOTE€HHBIX M T'€TEPOTCHHBIX PEaKLUWW, WUJEaTbHBIX U HEUJCATbHBIX
PEaKIMOHHBIX CUCTEM (Ha mpuMepax). CMenieHne XUMHYECKOTr0 paBHOBECHS TTPH U3MEHEHHUH OOIIEeTo
nasnenus (T = const) u mpu go6asneHun B cucremy nHeptHoro rasa (T = const, P = const).

BnusHue Ttemmeparypbl Ha KOHCTaHTY XHUMHYECKOI'O PpaBHOBECHS, ypaBHEHHUs H300apbl U
U30XOpbl XUMHYECKOW peakuMu. BpIBOJ, aHaIW3 W MHTEIPUPOBAHME HA3BaHHBIX YPAaBHEHMM Ha
npuMepe ypaBHEHHMs u300apbl. Pacuer cpeaHero M MCTHMHHOIO TEIUIOBOro 3¢ @dexkra XUMHUYECKHX
peakuui W3 3aBUCHMOCTH TEPMOJMHAMUYECKOW KOHCTAHTBl paBHOBECUS OT TemmepaTypel. Pacuer
KOHCTaHT PaBHOBECHSI XUMUYECKUX PEAKIUI U3 CTAHJAPTHBIX TEPMOAUHAMUYECKUX (PYHKIIMH BEIIECTB.
Bbruncnenne KOHCTaHT PAaBHOBECUS XMMMUYECKHUX PEAKLUM IO CIPABOYHBIM JIaHHBIM O KOHCTAaHTax
paBHOBecHsI peakuii 00pa30BaHMsI COEIMHEHUIN U3 TPOCTHIX BEILIECTB.

Paznen 2. ®a3oBbIe PaBHOBECHUA B OAHOKOMIIOHCHTHBIX CUCTEMAX

2.1. ®a3oBbie iepexoabl U (ha3oBast AHarpaMMa COCTOSTHUS JJIT OJJHOKOMIIOHEHTHBIX CUCTEM

®daza, KOMIIOHEHT, YUCIIO cTeneHei cBooobl. [IpaBuio ¢a3 ['n66ca. [Ipumenenue mpasuna ha3
I'u66ca nnsa ananm3a a3oBBIX PaBHOBECHUN B OJHOKOMIIOHEHTHBIX cCHUCTeMax. /lmarpamma coCTOSTHUS
OJTHOKOMIIOHEHTHOH cHcTeMbl, €€ (a3oBble TOJSA, JUHUM W TPOMHBIE TOYKH, BbIpaXKaroliue
COOTBETCTBEHHO oOJHO(da3zHoe, JByxda3zHoe U Tpex(dasHoe paBHOBecus. HachlmeHHbll mnap,
TEeMIlepaTypHas 3aBHCHUMOCThH JaBJIEHUS HachblleHHOro mnapa. Kpurtuueckas Touyka, KpPUTHUECKOE
COCTOSIHME BEIeCTBa, €ro ocoOeHHOCTH. BriBon u aHanu3 ypaBHeHus Kiamelipona. 3aBHCHMOCTb
TEMIIEpaTyphl IUIABJICHUS OT BHEIIHEro JaBJIEHUS, MHTErpupoBaHue ypaBHeHus Kuameiipona ans
paBHOBECHsI TBEpJOE TeJIO - >KUAKOCTh. PaBHOBecus c ra3oBoil (azoil, ypaBHenue Kianeiipona-
Knaysuyca, BbIBOJ U MHTETpUPOBAHUE YPABHEHMSI JUIsl OMHCAHMS JMHUM HMCHApeHUs U CyOJIMMaIuu,
UCHOJIb3yeMbIe AonyiueHusd. OnpeneneHne KOOpAUHAT TPONHONW TOUKH.
2.2. Omnpenenenne TepMOAMHAMUYECKUX QYHKITUN TTporiecca Gpa3oBOro nepexoaa

[Ipumenenue ypaBHEHUS Kunaneiipona-Knaysuyca TUTSt pacuera M3MEHEHUS
TepMOJUHAMHUUECKUX (PyHKUMN mpu (a30BbIX MpeBpalleHusx. B3auMoCBsA3b AHTANBNUN I1aBICHMUS,
HCIIApEHUs U BO3TOHKH B TPOMHOM TOUKE. DMIHUpUUecKoe npaBuiio TpyToHa.

Paznen 3. Tepmoannamu4veckasi TeOpusi pacCTBOPOB

3.1. OcHOBBI TEPMOAMHAMUKHU pacTBOPOB. IlaprinanbHbie MOJIBHBIE BETUYHHBI
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Knaccugukarnun pactBopos. [lapuuanbHeie MosisipHble BeMu4uHbL. Y paBHeHus ['166ca-/{rorema
(BrIBOA M aHa/K3). MeTobl OIpeneeH s NapluruaibHbIX MOJSPHBIX BEIUYUH (METOJ KacaTelIbHbIX U
METOA OTpe3KOB). OTHOCHUTENbHBIC MAapLUUAIbHBIE MOJIIPHBIC BEIMYMHBI (TapIHalbHBIE MOJSPHBIC
byHkuuK cMmetieHus ). TepMoauHaMudeckue GYHKIIMA CMEIIICHHUS.

3.2. TepMoarHAMUYECKOE OMUCAHUE HJICANTbHBIX U HEHJICAIbHBIX PACTBOPOB

WneanpHble (cCoBepLICHHBIE) pPacTBOPbl. XUMHUYECKUN MOTEHLMAT KOMIIOHEHTa HJI€aTbHOIO
pactBopa. TepMmonmHamuueckue (QYHKIUMH CMEIIECHHUS IS WACaIbHBIX pPacTBOpPOB. PaBHOBecue
"uneanpHBIM pacTBOp-map", 3akoH Payms, rpaduueckas wHTEepnperanus 3akoHa Paymsa. IlpeaenbHo
pa30aBIeHHbIE PACTBOPHI, 3aKOH ['eHpu. YpaBHEHHE XUMHUYECKOTO MOTEHIMAa Uil PACTBOPUTENIS U
pacTBOpeHHOro BelecTBa. HeuneanbHble (pealibHbIE) PacTBOPHI, MOJOKUTEIbHBIE M OTPHUIIATEIbHbIC
OTKJIOHEHHS OT uaeanbHOCTH (0T 3akoHa Payns). CranmapTHBIE COCTOSIHMS KOMIIOHEHTOB PacTBOpA.
CumMeTpuyuHass ¥ HECHUMMETPHUYHAs CHCTEMbl cpaBHeHHUsS. PacueT akTHBHOCTEH M pallOHaIbHBIX
KOX(QPHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepMomuHamMuyeckue (DYHKIMH CMEIICHHS IS
HEUJEaNbHBIX PAaCTBOPOB. 3aBHUCHUMOCTh AKTHBHOCTU M KO3 (UIIMEHTa aKTUBHOCTH KOMIIOHEHTa OT
TeMIIepaTyphl U JaBICHHS.

3.3. KonnuratuBHbie CBOICTBa pa30aBiICHHBIX PACTBOPOB HENETYYNX BEUIECTB B JIETy4EM PacTBOpUTETIE

KomnuratuBable CBOHCTBa pa30aBICHHBIX pACTBOPOB HENETYYHMX BEIIECTB B JIETYYHX
pacTBopuTenax (MOHM)KEHHWE JMJaBIICHUS HACBIIICHHOTO IIapa pPacTBOPUTENS HaJl PacTBOPOM IO
CPAaBHEHHMIO C YHCTBIM DPAaCTBOPHUTEIEM, IOBBIIICHHE TEMIEpaTypbl Hadajla KUIECHUS U TOHIKCHHE
TEMIIEpaTypbl Havajga OTBEpPIEBAaHUS PACTBOPOB, OCMOTHYECKOE JaBlieHHE). DOYIITHOCKONUYECKas U
KPUOCKOIMYECKasi KOHCTAaHTBI PACTBOPUTENS. BBIBOA ypaBHEHUS, CBS3BIBAIOLICTO TTOHMKEHHUE
TEeMIIepaTypbl Havajga OTBEpJEBaHUS C KOHIEHTpanued pactBopa. OcMOC, OCMOTHYECKOE IaBJICHHE,
oOpatHbii ocmoc. Vcronb30BaHNe KOJUIMTATUBHBIX CBOMCTB ISl OINpPENENICHUS MOJISIPHOM MaccChl,
CTETEeHH JTUCCOLMAINN WU CTENIEHH acCOLMAIlMK PaCTBOPEHHOTO BEIECTBA.

Pasznen 4. ®a3oBble paBHOBECHA B MHOTOKOMIIOHCHTHBIX CHUCTEMAX

4.1. PaBHOBecHE «OKMJIKUN pacTBOP - HACBHIILIEHHBIH Map» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

JlmarpaMmbl «1aBJICHHE-COCTaBY, «TEMIIEPATypa-COCTaBy, «COCTAB Mapa-CoOCTaB YKUIKOCTI IS
uAcaIbHBIX M HEeHJealbHbIX pacTBOpoB. lIpumeHeHue mpaBuia (a3 K MCCIEJOBAHUIO JTHATPAMM.
3akonbl ['n66ca-KonoBanosa. A3eoTpornus, TEpMOJIUHAMUYECKOE yCIOBUE TOUKH a3zeorpomna. [IpaBuio
pbryara. ®DU3MKO-XUMHUYECKHME OCHOBBI pa3/ielieHUs JKUAKMX CMeced MeToJaMM IEepPeroHKH U
peKTU(UKALNN.

4.2. PaBHOBeECHE «OKMJIKOCTh-TBEPJI0€» B IBYXKOMIIOHEHTHBIX CHUCTEMAX.

Tepmuueckuii aHAIN3, KPUBBIE OXJIAXKICHHS, IIOCTPOCHUE AMATPaMMbl IJIABKOCTH 1O KPUBBIM
oxnaxaeHus. CHCTEeMBl ¢ OTpaHWYEHHOW WM HEOTPAaHHMYCHHOH pacTBOPUMOCTHIO KOMITOHEHTOB B
TBEpJIOM cocTosHUU. M3oMopdusM. Tumbl TBepAbIX pacTBOpoB. JlMarpamMmbl MIaBKOCTH HU30MOP(HO
KPUCTAJUTU3YIOIIUXCS BEMIECTB. JlMarpaMMbl TIaBKOCTH CHCTEM C OTpaHMYEHHON PacTBOPUMOCTHIO B
TBEPJIOM COCTOSIHMM. OBTEKTHYECKOE M TMEpUTEKTHYecKoe paBHoBecus. OrmpeneneHue cocraBa
ABTEKTUYECKOM JKUJKOCTH MOCTpoeHneM TpeyroibHuka Tammana. [Ipumenenune npasuiia ¢a3 I'n66ca k
MCCIIEIOBaHHIO (Pa30BBIX paBHOBECHUI.

5 cemecTp

Paspnen S. PacTBopBbI 3JIEKTPOJIUTOB
5.1 PacTBOpBI 2JIEKTPOJINTOB B CTATUYECKUX YCIOBUAX

TepMoguHaMU4YecKOoe OMUCAHWE CBOWCTB  PACTBOPOB  AJIEKTPOIUTOB. AKTHUBHOCTH W
KOA(QPHUIHUEHTHl aKTUBHOCTHU JJIEKTPOJIWTA M HWOHOB B PAcTBOpE, CPEAHHE HOHHBbIE KO3((UIIMEHTHI
aKTUBHOCTH. CBSA3b aKTUBHOCTH JJICKTPOJIUTA CO CPEIHEW HMOHHOW aKTMBHOCTHIO M KOHIIEHTpalUeu
DIEKTPOIUTA. HNonnas cunma pactBopa. IlpaBuno wnoHHOW cuibl. OCHOBHBIE IOJIOKEHMUS
AJIEKTPOCTATUUECKOW TEOPUU CHIIBHBIX 3JeKTposuToB Jlebass-Xtokkens. [lpenensHbrii 3akon Jlebas-
XIOKKeJIs, BTOPOE M TPEThE NMPUOIMKEHHs TCOPHH, TpapuuecKoe NpeACTaBICHUE 3TUX 3aBUCUMOCTEH.
5.2 PacTBOpBI AJEKTPOIIUTOB B ITUHAMUYECKUX YCIOBUSAX
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IIpoBonHuku snexrpudeckoro toka I u Il poma, MOHHAas W BJIEKTPOHHAs INPOBOAUMOCTD.
VYaenpHas, MOJIIpHAas U DKBHUBAJIEHTHAsI 3JIEKTPUYECKHE MPOBOJMMOCTH, B3aMMOCBA3b MEXIY HUMHU.
3aBUCUMOCTbD yJI€IbHON U MOJIIPHOM 3JIEKTPUUYECKOM MPOBOJAUMOCTEN OT KOHIIEHTPALMH, TEMIIEPaTypbl
U ipupobl pactBoputesiss. CKOpoCTh U MOABUKHOCTB (a0COJIFOTHAS CKOPOCTh IBUIKEHUS) HOHOB. 3aKOH
HE3aBHCHUMOTI'0 JIBH)KEHUS MOHOB (3akoH Konbpayma). IIpenenbHble MOJISpHBIE 3JIEKTPOIPOBOAHOCTH
MOHOB. DcTa(eTHBIM MEXaHU3M IEepeHOoca JIEKTPUUECTBA HOHAMU THAPOKCOHMS U IHIpokcuia. Yucna
[IEPEeHOCa HOHOB. OJEKTPOIPOBOJHOCTh PACTBOPOB CHUJIBHBIX 3JIEKTPOJIUTOB, YpPaBHEHHE KOPHS
kBagpatHoro (ypaBHeHue Konbpayma). [lpumeneHne Teopuy CUIbHBIX 3JEKTPOJIUTOB Ul OOBACHEHUS
3JIEKTPO(OPETHUECKOTO U PENAKCAIIMOHHOTO 3(P(PEKTOB CHUKEHHUS SIIEKTPONPOBOTHOCTH. BimsHue
IIOJIEH BBICOKOM HAIPSDKEHHOCTH M BBICOKOM YacTOTHI IIEPEMEHHOIO TOKAa Ha JJIEKTPOIPOBOIHOCTH
pacTBOpOB. METONMKU M3MEPEHHs DJICKTPOIPOBOAHOCTH. KOHIYKTOMETpHUYECKOE ONIpEICIICHHE
CTENEHU M KOHCTAHThI JUCCOLHUALMU CIa0bIX 3JIEKTPOJIMTOB, TEIUIOThI, SHTPONUU U 3Hepruu ['mboca
mpouecca IUCCOLMALMN, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCIMHEHUM.

Pazjnen 6. DaexkTpoxumMuyeckue CUCTEMbI (1I€1H)

6.1 D/1C u snexkTpoaHbIC TOTCHITUAIBI

DIIEKTPOXUMHUYECKHE CcHUCTeMbl (1ienu). BO3HMKHOBEHHME CKadka IOTCHIIMAJIa HAa TpaHUIE
pasnena npoBoaHukoB I u Il pona. JIBOHHON AJIEKTPUYECKUI CIONU. DJIEKTPOXUMUUYECKUM MMOTEHIIUAT,
raJibBaHU-TIOTeHIMAI. OOpaTUMbIC AJIEKTPOJbI U 0OpaTUMBIE JICKTPOXUMHUYCCKHE IENU (JIEMEHTHI).
DNEeKTPOABUKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA, YCIOBHBIN AJIEKTPOIHBIN MOTEHIHAI (TTOTSHITHAI
B BojopoaHoi mkaie). Cea3p DJIC ragpBaHMYECKOM LIETH C 3JIEKTPOAHBIMU MOTeHITManamu. [IpaBuio
3HaKkoB D/IC u 37eKTpOoAHBIX MOTEHIUAIOB. TepMoaMHAMUYECKass TCOPUS TAIbBAHUYECKUX SIBICHUU.
BeiBog u ananus ypaBHenus HepHcra, Beipakaromiero 3aBucumMocts JJ[C raqbBaHU4YECKOTO 3JIEMEHTa
OT aKTHUBHOCTEH KOMIIOHEHTOB »JJIEKTPOJHOM peakiuu. YpaBHeHue [ub6ca-I'enmpMronbma st
ANEKTPOXUMHUUYECKUX CHCTeM. 3aBUcUMOCTh JJ[C TrambBaHMYECKOrO »3J€MEHTa OT TeMIepaTyphl.
Knaccudukanust 371eKTpoAOB: 3JIEKTPOAbl TMEPBOIO U BTOPOTO POJa, Ta30BbIE, OKHUCIUTEIHHO-
BOCCTAaHOBUTENbHBIE. Y paBHeHHEe HepHceTa u1sl moTeHIMalia 31eKTPOI0B BCEX BUJIOB.
6.2. 'aibBaHUYECKHE DIIEMEHTEI

Tunel TagbBaHUYECKUX DIEMEHTOB: XUMHYECKHE, KOHIICHTpAI[MOHHBIE, C TMepeHocoM, 0e3
nepeHoca. Juddy3noHHBI TOTEHIIMAN, MEXaHW3M BO3HHUKHOBEHMSI M METOJBl €r0 YyCTpaHEHUS
(cBemeHuss K MUHUMaNbHON BenuuuHe). Metoauka usmepenHuss DJ{C U 3MEKTPOIHBIX MOTEHIIMATIOB.
[IpuMeHeHne TOTEHIIMOMETPUH [IJISI OTIPEICICHHUS TEPMOJUHAMUYECKUX XAPAKTEPUCTUK XUMHUYECKUX
peakiuii, IPOTEKAIOUIMX B FAJIbBAHUYECKOH L€, KOHCTAHT XUMHUYECKOTO0 pABHOBECHS, aKTUBHOCTEHN U
KOA(DPUIIMEHTOB aKTUBHOCTH JJEKTPOJUTOB, pH pacTBOpoB, TPOM3BENECHUS PACTBOPHUMOCTH
MaJIOpaCTBOPUMBIX COSAMHEHUN. XUMUYECKHE UCTOYHUKU TOKA.

Pazgen 7. Xumnuyeckasi KUHeTHKA
7.1. ®opManbHas KHHETHKA

TepMoanHaMuyeckass BO3MOXKHOCTH IIpoIlecca M €ro IMpakThuyeckas (KMHEeTH4YecKas)
ocymecTBUMOCTh. Ilpeamer u 3agaun XuMHUYECKOW KHHETHKH. OCHOBHBIE MOHATUS (OpMalbHOU
KMHETUKH: CKOPOCTh XUMHUECKON peaklUy, MOJEKYJIIPHOCTh, YACTHBIM U 0OIIHil mopsaok. OCHOBHOM
MIOCTYJIAT XUMHUUYECKON KMHETUKH, KHHETUYECKOE YpaBHEHHE CKOpPOCTH peakuuu. KoHcTaHTa ckopocTH
XUMHUYECKON peakluu, pPa3MEpPHOCTh KOHCTaHTBbl CKOpPOCTU. MeTolbl OmNpeAeneHusl CKopocTei
XUMHUYECKUX peakuuid. lIpocTsle (9neMeHTapHBIE) M CIOKHBIE peakuuu. KuHeTnka npocThIX U
(bopManbHO MPOCTHIX OJHOCTOPOHHMX FOMOTE€HHBIX peakuuid. Peakiuu mepBoro, BTOPOro M TPETHETO
nopsakoB. Juddepennmanbias u uHTErpagbHas (GOpMbl KHHETHMYECKHX YPaBHEHHH, KHHETHYECKHE
KpuBble. JInHeHOE TpeACTaBIeHHEe KUHETUYECKUX KPUBBIX JJISI peakIMil pa3InuHbIX MOPSIKOB. Bpems
noiynpeBpaienus. Peakuuu nyneBoro nopsiaka. Meroa nz0sitka (u3ossiuun) OcTBanbaa onpeaeaeHus
YAaCTHBIX MOPSIIKOB 10 COOTBETCTBYIOLIEMY peareHty. Juddepennuanbabie 1 HHTETPaJbHbIE METO/IbI
OIIpeseNIeHUs MOpsJIKa peakuuu. Pa3nuune KOHIEHTPAaMOHHOTO M BPEMEHHOIO MOPsAKOB. ClOXKHbBIE
peakuuu. [IpyHIKIT HE3aBUCUMOTO MPOTEKAHUS 3JI€MEHTapHBIX peakiuil. O6paTuMble U NapasieabHble
peakiuu nepBoro nopsaaka. JAuddepeHunanbupie ypaBHEHHs, OMUCHIBAIOIINE CKOPOCTH 3TUX PeaKluii,
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UX UHTerpupoBaHue. KuHeTnyeckue KpuBbIE Uil KaXAOIO M3 PEarupyrollux  BEIIECTB.
ITocnenoBarenbHble peakuu 1-ro nopsaka. Cucrema nuddepeHuualbHbIX YPaBHEHUH, ONMCHIBAOIINX
KMHETUKY MOCJIEI0BaTeNbHbIX peakiuil. KnHetnueckue ypaBHEHUS U KUHETHMUECKHUE KPUBBIE I BCEX
YYaCTHUKOB peakuuu. Bpems 1ocTHKeHUss MaKCUMalIbHOW KOHLIEHTPALMH ITPOMEXYTOUYHOTO BEIIECTBA.
3aBUCUMOCTh MAaKCHUMAJIbHOM KOHLIEHTPALMKM IPOMEKYTOUYHOTO BEIIECTBA OT COOTHOIIEHUS KOHCTaHT
CKOPOCTEM OTACIBHBIX CTaJM{ IIOCIENOBATEIbHOM peakuuu. IIpyuHIKN JTUMUTHpYIOIIEH CTaguu
IIOCJIEZI0BATEIbHON XUMHUECKOM peakiuu. CTallMOHAapHBIA PEXHUM IPOTEKAaHUs I10CIIEN0BATEIbHBIX
peakuuii. MeToa KBa3MCTALMOHAPHBIX KOHIEHTpalUui, o0nacTh NpuMeHeHus. BiusHue temneparypsl
Ha CKOPOCTh XMMHUYECKOW peakiuu, npuodiamkenHoe npaswio Bant-I'odda. Ypasuenue Appennyca B
mubdepeHnmanbHOl U WHTErpaibHOM  dopme.  DddekThuBHAS  SHEPrusi  aKTUBAUU |
IIPEIPKCIIOHEHIIMAIbHBIM MHOYKUTENb, METO/IbI UX ONPEAEICHUS U3 IKCIIEPUMEHTAIbHBIX JaHHBIX.

7.2. Teopun XUMHYECKON KUHETUKHU

Teopuss aktuBHbIX (OuHapHBIX) coyaapeHuil (TAC). CkopocTb peakuu Kak YHUCIO
CTOJIKHOBEHMM AaKTUBHBIX MOJIEKYJ] B €JUHHIy BpeMeHHU. KoHcTaHTa CKOpOCTH OMMOJEKYISIpHON
peakuuu. OU3UYECKUI CMBICI MPEASKCIIOHEHIIUAIIBHOTO MHOKUTEINS U SHEPIruu aKTHUBALIUM B paMKax
TEOpPHUH AKTUBHBIX coynapeHuil. Ctepuueckuil pakTop, HeOOXOAMMOCTb €r0 BBEACHUS B KHHETUYECKOE
ypaBHEHHE peakiuu. JloCTOMHCTBA M HEAOCTAaTKW TEOPUM aKTUBHBIX COyJapeHui. MexaHusm
MOHOMOJIEKYJISIDHBIX ra3oBbIx peakuuil B pamkax TAC, cxema Jlunpemana. McrtonkoBaHue npuYuH
M3MEHEHHUS OPsAIKa MOHOMOJIEKYJISIPHOM peakluy IpU U3MEHEHNH JaBJICHUS.

Teopus nepexoanoro cocrosinus (aktuBupoBaHHoro komiviekca) (TIIC nnu TAK). OcHoBHBIE
nosioxkenus TIIC, kuneTnueckast cxema peakuuu. [loBepxHOCTh MOTEHIIMATIBHON 3HEPTUU, KOOpIMHATA
peakuuu, MyTh peakuuu. AKTUBUPOBaHHBIN KOMIUIEKC M €0 CBOMCTBA, UICTUHHAS YHEPIUsl aKTHBALIUH.
CKopocTh peakIMM — CKOPOCTh pacliafia aKTUBUPOBAHHOTO KOMILIEKCA (CKOPOCTh €ro MPOXOKICHUS
yepe3 MoTeHUuanbHbld Oapbep). KBazurepmonunamuueckass ¢opma ypaBHenus TIIC, sHTanenus u
SHTPONUS aKTUBALMHU, TPAHCMUCCUOHHBINA KO3 duineHT. CBA3b SHTANBINK aKTUBALMK € 3 (HEKTUBHON
(9KCTIEpUMEHTANIbHOMN ) SHEPTHel aKTUBAIUH.

7.3. @OTOXMMHYECKHE U IIETTHBIC PEAKIINT

@DOTOXMMHUYECKHE pEaKIMM, NEepBUYHbIE M BTOPUYHBIE (HOTOXMMHUYECKHE IPOLECCHI.
®oronucconmanus U dortonans. Goropusndeckue (Ie3aKTUBALMOHHBIE) MPOIECCH MPU MOTIOLIECHUH
u3nydyeHus. 3akoHbl (oroxumuu: ['porryca-/Ipemepa u OiinmreiiHa-llItapka. KBaHTOBBIM BBIXOI.
Kunernka mporueccoB, MPOUCXOAIIMX C ydacTueM (OTOBO30YX AEHHBIX MoJieKyl. CeHcuomin3aropsl,
CencuOmnusupoBanHble  QoToxuMmHuyeckre  peakuud. OCHOBHBIE — pa3iMuyusl  peakuuid ¢
(OTOXMMHYECKMM M TEPMUYECKMM HHULMUpoBaHHeM. (dDoToxumuueckue mpoueccel B aTMmocdepe,
dorocunTes.

[lenapie peakiuu. [IpumMeps! peakiuii, MpOTEKAOIIMX 0 IIEMHOMY MexaHu3My. OCOOEHHOCTH U
OCHOBHBIE CTAJIUU LEMHBIX peakiuil. MexaHu3Mbl 3apOXKACHUS, pa3BUTHUS U 0OpbIBa Lieneil. JInHeHHbI
U KBaJpaTW4HbI OOpHIB Lieneil. 3BeHO Iienu, JuiMHA Lend. Hepa3BeTBieHHbIE M pa3BETBICHHBIE
nenHele peaknuu. KuHeTnka HEpa3BETBIEHHBIX NEMHBIX peakinuil. CTaauu pa3BETBICHHOW LEMHOM
peakimu. BeposTHOCTh 00pbIBa M pa3BeTBIEHUS Lienu. Pa3BuTHe pa3BETBICHHBIX IEMHBIX PEaKIHi BO
BPEMEHH, CTAllMOHAPHBIA M HECTAllMOHAPHBIA pEeXHMbl TeueHHUs peakuuu. [IpenenbHble sBIEHUS B
Pa3BeTBIEHHBIX peakiusax. HkHUA U BepXHUN Mpeaessl BOCIUIaMEHEHHs (B3pbIBa) LIETTHOW peakKlnu.
[TomyocTpoB BoCIIIITaMEHEHUS.

Pasznen 8. Karaaus

['oMoreHHslif U TeTepOreHHbId Kartanu3. ABTOKaTaniu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTHUYECKUX peakuuid. BriusHue kaTtanuzatopa Ha TEpMOJAWHAMUYECKHE M KUHETHYECKHE
XapaKTEPUCTUKA XUMHUYECKUX peakuuidl. CeleKTUBHOCTb ACHCTBUS Karanu3aropa. Karamutuyeckas
AKTUBHOCTb, yJ€JIbHAs KaTaIUTUYECKas aKTUBHOCTh. ['oMOreHHbIN KaTanu3. CIUTHBIA U pa3aeibHbIA
MEXaHU3Mbl KaTAIMUTHUUYECKUX PEAKIUi, YHEPreTUYeCKUe IuarpaMmbl B3aUMOJCHCTBUS PEAareHTOB C
katammzaTopoM. OOmuii U crienuPpUIeCKuid KUCIOTHO-OCHOBHBIN Katann3. D¢h(EeKTUBHAS KOHCTaHTA
CKOPOCTH  pEaKIUuu, KaTaJu3upyeMoll  BeUIECTBAMU C  KHUCIOTHO-OCHOBHBIMHU  CBOWCTBaMH.
KaTanuTrueckue KOHCTAHTBI CKOPOCTH peakuuu. ['ereporeHHbld Katain3. CKOPOCTh TE€TEPOreHHO-
KaTaJIUTUYECKON peakuuu. THUIIbI reTepOreHHbIX KaTalIn3aTopoB. 3aKOH ACHCTBYIOIIMX IOBEPXHOCTEN.
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Ponp ancopOruu B rereporeHHoM mnporiiecce. KMHEeTHKa reTeporeHHO-KaTaJIuTHUYeCKUX PEeaKIHid, He
aumMuTHpyeMbIX Tuddysuein. OTpaBieHUE KaTaIU3aTOPOB.

4. O0beM y4eOHOI TUCHMIIIIHHBI

Beero y Cemectp -
Bun yae6HO# paboThI AxaL Aran Axan
3E 3E 3E
q. q. q.
OO61mas TpyA0eMKOCTh AUCHUTIINHBI 14 504 7 252 7 252

KonTtakTHas pa6oTa — ayIMTOPHbIE 534 | 192 267 96 267 96

3aHATHS:
Jlexiuu 1,78 64 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JlaGopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTeibHas pa6oTa 240 3,33 120 3,33 120
[ToaroroBka K 1a00paTopHBIM paboTam 102 60 42
KonTakTHas camocTosTensHas padora 6,66 - 333 - 333 -

CamocTosTeIbHOE H3YUYCHUE PA3/ICIIOB 138 60 78

JUCIIUILINHBI

Buabl koHTpOJIA:
JK3aMeH 2 12 1 36 1 36
KonTtakTHass pabotra — mpoMexyTodHas

aTTecTauus 2 08 1 04 1 04
[ToaroToBka K 3K3aMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoOJIA: 9K3aMeH IK3aMeH
Beero y Cemectp g
Bun yae6HO# paboTh Actp. Actp. Actp.
3E 3E 3E
9. q. q.
OO01mas TpyA0eMKOCTh JTUCIIATLIHHBI 14 378 7 189 7 189
KonTakTHas paboTa — ayAuTOpPHBbIE 5,34 144 267 79 267 79
3aHATHSA:
Jlexiuun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3austus (I13) 1,78 48 0,89 24 0,89 24
JlaboparopHbie padboTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTeibHasi pa6oTa 180 3,33 90 3,33 90
[ToaroToBka K 1a00paToOpHEIM paboTamMm 76,5 45 31,5
KonTakTHas camocTosTenbHas paboTa 6,66 - - -
CaMOCTOATENLHOE H3YYEHHE paI;I[GJIOB 3:33 3:33
103,5 45 58,5
JUACIIATIIAHEI
Buabi koHTpOJIA:
JK3amen 2 | 54 | 1 | 21 | 1 | 27




K 0 -

OHTaKTHasi paboTa — MPOMEKYTOUHAs 0.6 0.3 0.3
aTTecTanus 2 1 1
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
Buj1 MTOroBOro KOHTPOJIS: JK3aMeH JK3aMeH

AHHOTaN U padoyeil MPOrpaMMepl AUCHUILIMHBI
«Kosnonanas xumus»

1 Heap aucuumiIMHbl — TmpuoOpeTeHHe oOOydJaromMMHUCs O0a30BbIX 3HAHUH B 00JaCTH
TEPMOJMHAMUKH TOBEPXHOCTHBIX SIBICHUW M CBOWCTB JMUCIIEPCHBIX CHCTEM M TOJy4Y€HHE YMEHHUU B
YacTHU MCIIOJB30BAaHUS ATUX 3HAHWN MPU HCCICTOBAHMH, MPOCKTUPOBAHWM W CO3JaHUU PEabHBIX
CHUCTEM, SIBIISTIONTUXCS B OOJIBIITMHCTBE CITy9acB JTUCIICPCHBIMHU.

2 B pe3yabTaTe M3y4YeHUS IMCUMILINHBI 00y4al0 M IACH J0JIZKeH:

Obnaoams cleayoIUMU KOMIETEHIUSAMY U UHAUKATOPAMU UX JTIOCTHKEHUS:

OIIK-1.4, OIIK-1.8, OIIK-1.11.

Buame:
- MPpU3HAKHA 0OBEKTOB KOJUIOUTHOM XUMHUH U UX KIaCCU(PUKAIUIO.
- OCHOBHBIC TOHSATHUS U COOTHOILICHUS] TEPMOJMHAMHKUA TOBEPXHOCTHBIX SIBJICHUU (TepMOAMHAMHUKA
MOBEPXHOCTHOTO CJIOS; aAre3us, CMayMBaHWE M PACTEKAHHUE KHUIKOCTEH; JUCHEPCHOCTh U
TEPMOJIUHAMHUYECKHE CBOMCTBA TEJ; aJICOPOITUS Ta30B U MApOB, aICOPOIUS U3 PACTBOPOB).
- OCHOBHBIE TCOPUHU (HPU3UICCKOM aIcOPOLIHH.
- OCHOBHBIE TIPEACTABICHHS O CTPOCHHM JBOMHOIO  BJEKTPUYECKOrO  CJIOS;  MNPHUPOIY
ANEKTPOKUHETUYECKOTO MOTEHIMAIa; OCHOBHBIE JJIEKTPOKUHETUUECKUE SBIICHUS .
- YCIIOBUS MPUMEHUMOCTH 3akoHa CTokca; 3akoH DiHITeHa — CMOIYyXOBCKOTO, TUTICOMETPUIECKOE
ypaBHeHue Jlamnaca.
- IPUPOAY CEAUMEHTAlMOHHOM M arperaTMBHOM yCTOWYMBOCTH; OCHOBHBIE CBOMCTBa pacTBOpoB IIAB
Kak THO(MUIBHBIX CHCTEM; OCHOBHBIE ToNokeHus: Teopuu JJJIDPO; mpuunHbl 1 0COOEHHOCTH OBICTPOH U
MEIJICHHOM KOAryJsiliii, KOHIIEHTPAMOHHON U HEUTPAIN3aMOHHON KOAryJIsIny.
- TUNBI CTPYKTYpP, BO3SHUKAIOIIME B JUCIIEPCHBIX CHUCTEMax, MPUYUHBI M YCJOBHS UX OOpa3oBaHMS;
KJIACCU(PUKALIMIO JUCTIEPCHBIX CHCTEM 10 UX PEOJOTUYECKUM CBOWCTBAM.
Ymems:
- PaCCUMTBIBAThH MAPAMETPHI, KOTOPBIMU XaPAKTEPU3YIOT IUCIEPCHOCTb.
- IPOBOJUTH PACUYEThl C UCIOJIB30BAHUEM OCHOBHBIX COOTHOIICHHH TEPMOJUHAMUKHU MOBEPXHOCTHBIX
SIBIICHUM.
- pacCUUTHIBaTh OCHOBHBIE XapAKTEPUCTUKU MOPUCTOU CTPYKTYPHI.
- paccuMThIBaTh BEIWYMHY JJIEKTPOKMHETUYECKOTO NOTEHIHAIa 10 JAaHHBIM D3JIEKTpOOCMOca H
anekTpodopesa.
- pacCUMTHIBaTh UHTETPATBHYIO U AU (PepeHINATbHYIO KPUBBIC pacIpeIeNICHUS YaCTHIL TT0 pa3MepaM.
- pacCUUTHIBaTh U aHAIM3UPOBATh MOTEHIIMAIbHBIE KPUBBIE TAPHOTO B3aUMOJIEHCTBUSI YACTHLI.
- PacCUUTHIBATh U U3MEPSATDH BSI3KOCTH TUCIIEPCHBIX CHCTEM.
Bnaoemn:
- PEJICTABIICHUSIMH O POJU TTOBEPXHOCTHBIX SIBIICHUN U TUCTIEPCHBIX CUCTEM B TEXHUKE U TIPUPOJIE.
- METOJaMHU U3MEPEHMS TTOBEPXHOCTHOTO HATSKEHUSI, KPAeBOTO yria.
- 3HAaHUSAMH O METO/aX U3MEPEHHUsI aICOPOIMH U YACIbHON MTOBEPXHOCTH.
- 3HAHUSIMH 00 YCIIOBUSX MPUMEHUMOCTH ypaBHeHUS [ enbmroibiia — CMOITyXOBCKOTO;
- METOJaMU ONPEAEIEHUS IIEKTPOKUHETHYECKOr0 MOTEHIMAA.
- METOJIOM CEIMMEHTAIIMOHHOTO aHaIK3a.
- METOJIaMH OTIPEICTICHUSI KPUTUUECKOW KOHIICHTPAIlUA MUIIEIIIIO00Pa30BaHNS;
- METOJIaMH1 UCCJIEA0BaHUSI KUHETUKU KOATyJISILUH.
- METOJIaMU U3MEPEHHUS U aHaJIU3a KPUBBIX TCUEHUS.
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3 KpaTkoe coaep:kaHue JUCHUNIMHBI
Paznen 1. [lpenmer u npu3Haky 00BEKTOB KOJJIOUTHOW XUMHUH

Komnonanas xumust - Hayka O MOBEPXHOCTHBIX SIBJICHUAX M JAUCHEPCHBIX cuctemax. OCHOBHBIC
MOBEPXHOCTHBIE SIBICHUSA: aJre3uss W CMadyMBaHUE, KaNWUIAPHOCTh, aACOpOLUs, JIIEKTPUUYECKUE
SIBJICHHSI HA TIOBEPXHOCTSIX U JIp.

OcHOBHbBIE MPU3HAKH JUCIIEPCHBIX CHCTEM - FE€TEPOTr€HHOCTb W JUCIEPCHOCTH; MOBEPXHOCTHAS
SHEPIUs; KOJIMYECTBEHHBIE XapaKTEPUCTUKH aucrnepcHOcTH. Kiaccudukanus QUCTIEpCHBIX CHCTEM 10
arperaTHOMy COCTOSIHUIO  JUCHEpCHOM ¢a3pl U jaucriepcuoHHOM  cpenbl.  Kiaccudukanus
CBOOOJHOAMCIIEPCHBIX CUCTEM IO pa3MepaM YacTULl U 10 B3aUMOJEHUCTBUIO MEXAY IUCIEPCHOHHOU
cpenoit m aucnepcHor (a3oil. Poiab MOBEPXHOCTHBIX SIBICHUNW W JUCHEPCHBIX CHCTEM B MPHUPOJE,
MPOMBIIIJICHHOCTH U, B YACTHOCTH, XUMHYECKON TEXHOJIOTHH.

Paznen 2. TepMoanHaMuKa NOBEPXHOCTHBIX SIBJICHUN

OOm1ast xapakTepHCTUKa TOBEPXHOCTHOU dHEpruu. [loBepxHOCTHAs SHEPTHs B 00IIEM YpaBHEHUHT
1-ro u 2-ro Hawan TepmoauHamuKu. [loBepxHOCTHOE HaTsDKeHHE Kak Mepa »Hepruu ['ub6ca
Mexdasnoii  moBepxHocTH.  I[loBepXHOCTHOE  HATSHDKEHHE -  XapaKTEPUCTHKA  IPUPOIBI
conpukacaronmxcs (a3 u ux B3aumozeicTBus. CBOWCTBAa MOBEPXHOCTEH KUAKUX W TBEPIBIX TeIl.
VYpaBuenne ['nb6ca-I'enbMronbpua uisi BHYTPEHHEH yIEIbHOW IOBEPXHOCTHOW 3HEPrUM (TOJHOMN
MOBEPXHOCTHOM HEPruu). 3aBUCUMOCTh SHEPreTUYECKUX MapaMeTpPOB MOBEPXHOCTU OT TEMIIEPaTypHl.
[Ipoueccrl caMONpOU3BOIBHOIO YMEHBIIIEHUS! TOBEPXHOCTHON YHEPTHH.

AncopOuusi ¥ TOBEpXHOCTHOE HatTshkeHWe. CBsi3p BETUYMHBI aAcOpOLMU € MapameTpamMu
CHCTEMBI: M30TE€pPMa, U30MMKHA M U30cTepa aacopoumnu. Meron m30biTkoB I'n60ca. dyHaaMeHTanIbpHOE
aacopOumonHoe ypaBHeHHe [mO6ca. I'mbGOcoBckas ancopOums. YacTHOe BBIpaKEHUE YpaBHEHUS
I'n66ca. [ToBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-UHAKTHBHEIEC BEIIECTBA.

Anresus, cMauMBaHUE U pacTeKaHMe XKHUJIKOCTed. Aare3us u koresus. [Ipupona cun mexdasHoro
B3auMojeiicTBus. YpaBHeHue Jlronpe g paboTel aaresuu. CmauMBaHME M KpaeBOMl yroi. 3akoH
HOnra. Cszp paboTel aare3uu ¢ KpaeBbiM yriaoM (ypaBHenue J[rompe-FOHra). JlnodunbHbie u
nno(oOHbIE TOBEPXHOCTH. MeToIbl onpeeneHusl KpaeBbIX yrioB. BiausHue noBepXHOCTHO-aKTHBHBIX
BemlectB ([IAB) Ha cmaunBanue. Pactexanue kumkocteit. Koaddunument pacrexkanus no 'apkuncy.
Oddexkr Mapanronn. Mexda3sHoe HATSHKEHHE HAa TpPaHHUIE MEXKIYy B3aUMHO-HACHIIIIEHHBIMHU
KHUJKOCTAMHU U TIpaBUiio AHTOHOBA. [IpakTHueckoe 3HaYeHHEe are3un, CMAaUMBaHMs U PACTEKaHUSI.

JucnepcHOCTh U TepMoaMHAMHU4YecKkue cBoiictBa Ten. [IpaBuio ¢a3 ['mb0Oca u AUCHIEPCHOCTS.
BnusiHue KpuBHM3HBI TIOBEpXHOCTM Ha BHYTpeHHee JnaBieHue T1en (ypaBHeHue Jlarutaca).
[ToBepxHOCTHass »Heprusi U paBHOBecHble (opMbl Ted. [IpuHmun I'mbOca-Kropu. 3akon Bynbda.
Kanunnsipusie sBienust (ypaBHeHuwe JKiopeHa), MX poilib B MPHPOJAE M TEXHOJOTUHU. MeTomabl
OlpesieNieHUs] TOBEPXHOCTHOTO HATSDKEHUS. 3aBUCUMOCTh TEPMOJAMHAMUYECKON peakIMOHHOM
CIOCOOHOCTH OT aucnepcHocTH. YpaBHeHue KenbBuHa. BiusiHue nucnepcHOCTH Ha pacTBOPUMOCTD,
KOHCTaHTY paBHOBECHsI XUMUYECKOI peakiiu, TeMreparypy $ha3oBoro nepexosa.

[MonyyeHnne AMCHEPCHBIX cHCTeM. MeToasl aucneprupoBaHus. YpaBHeHue PeOuHmepa st
paboThl  nucneprupoBaHusi. AJCOpOLIMOHHOE TOHIKEHHE MNpodHocTH (3dext PeOunuaepa).
I'omorennass u rereporeHHas KoHJeHcauus. MeractabunbHoe cocrosiHue. OHeprus ['ub0ca
o0pa3oBaHMs 3apojbllia HOBOHM (ha3bl, KpUTHUECKHI paauyc 3aponblma. J[Be cTagum oOpa3oBaHus
HOBOM (a3pl. CBs3p KHWHETHKH 0Opa3oBaHWs HOBOW (a3bl C TepechilieHneM. YTpaBIICHHE
JMCTIEPCHOCTBIO MTPH TOMOTEHHON KOHJIeHcauu. [Ipumeps! momyyeHnus TUCTIEPCHBIX CUCTEM METOJaMU
(hbUBUIECKON M XUMUIECKOW KOHICHCAIIUH.

Paznen 3. AyncopOuMoHHbBIE paBHOBECHS

Knaccudukanmss MexanusmoB — ancopOrmu  (pusnueckass — aacopOrus, xeMocopOuus U
noHoobMeHHas ancop6iust). [Ipupona agcopOunoHHBIX crit. OCOOCHHOCTH COCTaBISIOMIMX CUJT BaH-
nep-Baanbca (OpHeHTallMOHHBIX, MHAYKIIMOHHBIX U TUCHEPCUOHHBIX) MPU aJAcOpOLuu. Y paBHEHHE IS
MOTEHIIUATHLHON YHEPTHH B3aUMOJICHCTBUS aTOMa (MOJIEKYJIbI) C TOBEPXHOCTHIO TEIa.

AncopOnus Ta30B W MMapoB HAa OAHOPOJHOW MOBEPXHOCTH. 3aKOH ['eHpu. YpaBHEHHE HU30TEPMBI
MOHOMOJIEKYJISIpHOU afcopOiun Jlenrmiopa u ero aHanu3. OnpezeneHre KOHCTaHT 3TOr0 YpaBHEHUS
(uueitHas popma ypaBHeHus Jlenrmropa). YpaBaenue DpeitHmnuxa. Teopusi MOIMMOJIEKYISIPHOU
ancopouun bpynayspa, Ommera, Temnepa (BDT), ypaBHeHue wu30TepMbl aACOpOLMH, €r0 aHAIU3.
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Jluneiinas ¢opma ypaBHenus bOT u pacuer ero koHcrant. OmpeseneHue yIelnbHON NMOBEPXHOCTH
meTonoM bBOT.

AncopOuusi ra3oB M 1MapoB Ha MOPUCTHIX MaTepuanax. KoJM4ecTBEHHbBIE XapaKTEPUCTHKHU
NOPHUCTHIX MaTepuasnoB. IlopucTeie Tena KOpIyCKyIIpHOH, KPUCTAIUIMYECKON U I'yOUaToOil CTPYKTYpHI,
MeToAb! X noxydeHus. Knaccudukanus nop no lyOnHuHy 1 ee B3aMMOCBSI3b C TEOPUSIMHE aICOPOIIH.

Teopusa xanwsspHOM KoHAeHcauuu. KanuwuisspHO-KOHAEHCAUMOHHBIM TrucTepe3uc. Pacuer
MHTETPAIbHON 1 AU} QepeHnanbHOi KPUBBIX paclpeieieHuss 00beMa Imop Mo pa3Mepam.

OcobeHHocTH aacopOUuK Ha MHUKPONOPHCThIX Marepuanax. IloreHumanbHas teopus I[lossHu.
ANCOpPOIIMOHHBIA ~ TOTeHHMaN.  XapakTepucTuuyeckas  KpuBas  ajgcopOuuu.  TemmeparypHas
MHBapUAaHTHOCTh U ap@PUHHOCTb XapaKTEPUCTHUYECKHX KpHUBbIX. OOOOIIEHHOE ypaBHEHHE TEOPUU
JlyouHuHa OOBEMHOIO 3alOJHEHHsS MHUKPONOpP, YacTHBIE CIIydad JTOr0 YypaBHEHHUS (ypaBHEHHE
Hybununa-PagynikeBuua). AacopOryst ra3oB U MapoB B XMMUYECKOH TEXHOJIOTUH.

AncopOuusi OBEpXHOCTHO-aKTHUBHBIX BellecTB. Bimsnue crpoenus wonekyn [IAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTh, MpaBuwiio J[rokino-Tpay6e. 3aBUCHMOCTh IOBEPXHOCTHOTO HATSKEHHUS OT
cocTaBa pacTBOpa IIpu CcOONIOJeHUMM 3akoHa [eHpu U ypaBHeHus Jlenrmiopa. VYpaBHeHue
[InmkoBcKkoro. YpaBHEHUSI COCTOSIHMS Ta3000pa3HbIX MOBEPXHOCTHBIX (aJCOPOLMOHHBIX) IJICHOK.
Tunel NMOBEPXHOCTHBIX IUIEHOK M OIpEACIICHHE HMX XapakTepucThK. Becbl Jlenrmropa. ®aktopsl,
OINpENIeJIAIONINE arperarTHoe COCTOSHHME  aJCOPOLMOHHBIX IUIeHOK. OnpezeneHue  CTPOCHHUs
a71copOLIMOHHOTIO Cl10sl ¥ pa3MepoB Moiiekyn [TAB.

Pasnien 4. DneKTpuYeCcKue sIBICHNS HAa IOBEPXHOCTH

JBoitHoil snektpuueckuit cnoit (J9C), mexanusmbl o6pazoBanus JIIC. CoOTHOIICHUS MEXITY
JIEKTPUYECKUM  MOTEHLUAJIOM M  TOBEPXHOCTHBIM  HaTshkeHHeM  (ypaBHeHus Jlunmmana).
DNeKTpOKaNUUISIpHbIE KpUBbIE U onpeseseHne napamerpoB JI3C 1o 3TUM KPUBBIM.

Oo6mme npencraBieHust o Tteopusx crtpoenus [AOC. Teopus ['ym — UYenmena. YpaBHeHue
Ilyaccona-bonpimana ans auddysHoi yactu [I3C u ero pemenue. TonumHa nuddysHoro cios u
BIMSIHME Ha Hee pa3MyHbIX (akTopoB. J[BoitHON anekTpuueckuit cioi mo Tteopuu IlTtepHa,
nepesapsika nosepxHoctu. Ilpumepst oOpazoBanus JJ9C. Muiemibl 1 UX CTPOCHHUE.

Yetbipe BUAA DJIEKTPOKMHETUUECKUX ABJICHUN. DIEKTPOKMHETUUECKUI IMOTEHIIMAN U BIMSIHUE Ha
HEero pasznuyHbIX (pakTopoB. YpaBHeHue ['enbmronpina-CMOIyXOBCKOTO U CKOPOCTH IMEpeHoca Mpu
3JIEKTpoocMoce U 3nekTpodopese. DPPeKTsl, HE YUUThIBAEMbIE 3TUM ypaBHEHHEM (IIOBEPXHOCTHAs
MIPOBOAMMOCTD, AJIEKTPOPOPETHUECKOE TOPMOKEHHUE, penakcauuoHHb »¢¢ekr). [IpakTrueckoe
UCIIOJIb30BaHUE DJIEKTPOKMHETUUECKUX SIBICHUN.

Paznen 5. Kunernueckue CBOMCTBA AMCIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTALIMOHHOTO aHaiau3a. CBA3b CKOPOCTH OC&XKJIEHHUS 4YacTUL[ C UX Pa3MEPOM.
Ycnosus cobmoaenns 3akona Ctokca. CeTMMEHTAIIMOHHBIN aHaU3 MOJUANCIIEPCHBIX cucTeM. KpuBas
cenuMeHTanuu. KpuBble pacripeneneHus 4acTHUIl 1O paguycaM. OKCIEpUMEHTajlbHble METO/bl B
CEIMMEHTAllMOHHOM aHaJIN3e.

MonekynspHO-KUHETHUECKass ~ Ipupona  OpoyHOBCKOro  jaBikeHus.  CBs3p  Mexay
CPeIHEKBAJIpAaTUUYHbIM CABUIOM YacTUll M Kod(pduuumenrom auddysun (3akoH OHHIITEIHA-
CMOyx0BCKOT0). DKCIIepUMEHTAIbHAS MPOBEPKaA 3aKoHa DitHITeitHA-CMOomyxoBckoro. CrencTBus U3
TEOPUH OPOYHOBCKOT'O IBHKCHHS.

CenumenTaniMoHHO-11(G (G Yy3HOHHOE paBHOBECHE, THUIICOMETpUYECKUil 3akoH. CeMMEeHTallMOHHAS
YCTOMYHMBOCTD AUCIIEPCHBIX CHUCTEM.

Pasnen 6. ArperarnBHas yCTOWYMBOCTD M KOAryJIsIHsl IUCIIEPCHBIX CUCTEM

OOme BONPOCHl YCTOMYMBOCTH JHUCIEPCHBIX cHucTeM. CeTuMEeHTAllMOHHAas M arperaTuBHas
ycTounBocTU cucteM. JInodribabie 1 TMOGOOHBIE CHCTEMBI: CaMOITPOU3BOJILHOE 00PAa30BAHUE OJTHUX
¥ HEOOXOMMOCTh cTabunmn3anuu Apyrux. Kpurepuit nmuodunsaoctu cucrem no Pebunaepy-Llykuny.

JInodpuneHele nucnepcHule cucteMsl. Kiaccudukamus u o0uiast XxapakTepUCTUKA TOBEPXHOCTHO-
aKTHBHBIX BEILIECTB. TepMOIMHAMHMKA M MEXaHW3M MuuemioodpasoBanusi. Ctpoenune munemn [TAB.
Comobmmmzanusi.  OCHOBHBIE — (DakTOpBI,  BIMSIOIIME  HA  KPUTHYECKYI0  KOHIEHTPALHIO
mutemoodpazoanus (KKM). Merozst onpenenenus KKM. [Tpumenenue [TAB.
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JInopoOHbIe aucnepcHble cucTeMbl. DAKTOPHI YCTOWYMBOCTH JHO(OOHBIX cUcTeM. bwicTpas u
MemiieHHas koarymsnus. Kuneruka koarymsuuu no CmonyxoBckomy. OmpeseneHue CKOpPOCTH U
BPEMEHM MOJIOBUHHOM KOAryJsiuu. 3aBUCUMOCTb YHMCJIA YACTULl PA3HOTO MOPSAIKAa OT BPEMEHHU.

OcHoBHble monoxkeHus: Teopuu [epsruna, Jlanmay, @epses, OsepOeka (JIDO).
PacknuHuBarolee qaBieHUE U €r0 COCTABISAIONIME. DHEPTUs 3JIEKTPOCTaTUYECKOIO OTTAIKUBAHUS [IPU
B3aMMO/ICHCTBUM Cl1a003apsyKeHHBIX MoBepxHocTel. Cuitbl v Heprus nputsikenus. OOiiee ypaBHEHUE
JUIS SHEPTUU B3aUMOJIEHCTBUS AUCIEPCHBIX YacTull. [loTeHInanbHble KpUBbIE B3aUMOIECHCTBYS YaCTHULL
B MOHOCTaOMJIM3UPOBAHHBIX JUCIEPCHBIX cucTeMmax. [loTeHuanpHblii 6apbep U €ro 3aBUCUMOCTbH OT
tonmuubl auddysnoro crnos. Koarymsuus B nmepBoM M BTOPOM MUHUMyMax. HelTpanuzanuoHHas u
KOHIIGHTpalMoHHass koaryisus. [lopor ObicTpoii koarymsiuu. [IpaBuno Ilyneue-I'apau. 3akon
Hepsiruna. CraOunm3anusi JUCTIEPCHBIX CHUCTEM BBICOKOMOJIEKYISIpHBIMU coeauHenusimu (BMC) u
I[TAB. Meroabpl OYHCTKH MPOMBIIUICHHBIX U OBITOBBIX CTOKOB, OCHOBaHHbIE Ha H3MEHEHUU
arperaTuBHOM U CEIMMEHTALIMOHHON YCTOMYHUBOCTH AUCIIEPCHBIX CUCTEM.

Paznen 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA JAMCIIEPCHBIX CHUCTEM

Tunsl cTpykTyp, 00pa3yroUIMXcs B arperaruBHO-YCTOMUYMBBIX U arperaTMBHO-HEYCTOMYMBBIX
JUCTIEPCHBIX cucTeMax. KHIKOKPUCTAIIIMYECKOE COCTOSHUE arperaTMBHO-YCTOMYMBBIX JUCIIEPCHBIX
CUCTEM.

Bo3HukHOBEHHE 00BEMHBIX CTPYKTYP B arperaTMBHO-HEYCTOHUUBBIX (JIMO(OOHBIX) AUCHEPCHBIX
cucreMax. B3auMocBs3b MEXIy BHIOM NOTEHLUUAIbHON KPUBOM B3aWMOJAEWUCTBUA 4YacTHILl (110 TEOPHUU
JUID®O) m TUmoM BO3HMKAIOIIUX CTPYKTYp. KoarymsunoHHO-TMKCOTPONHbBIE M KOHIEHCAIL[MOHHO-
KpPUCTAJUIM3aLlMOHHbIE  CTpYKTypel.  Ilepexox  omHux  crpykryp B apyrue.  Teopus
CTPYKTYpoOoOpazoBaHusl (HU3MKO-XUMHUYECKasi MEXaHUKA) KaK OCHOBA MOJIY4YEHHUSI HOBBIX MaTepHasoB.

Peonornueckuii MeTos UCCIENOBAHUS TUCHEPCHBIX cUCTeM. OCHOBHBIE MOHATHS U UJI€AJIbHbBIE
3aKOHBI PEOJOTMH. MoJenupoBaHue pPEOJIOTMYECKUX CBOWCTB Ted. Moaens Makcsemna, Mozeinb
Kensuna-®oiirra, Mmoaeiabs bunrama.

Knaccuukanuss ~ AUCHOEpCHBIX ~ CUCTEM IO CTPYKTYPHO-MEXaHMYECKHMM  CBOMCTBaM.
HprOTOHOBCKME M HEHBIOTOHOBCKHE XUAKOCTH. IlceBromnacTudyeckue M IUIATAaHTHBIE KUIAKOCTH U
TBEp/1000pa3Hble Tea. BA3KOCTh RKHMIKUX arperaTUBHO YCTOHYMBBIX JUCIEPCHBIX CUCTEM. Y PaBHEHUS
Ounmreitna, ltaynunrepa, Mapka-Kyna-XayBunka. Peonoruueckue cBONCTBa CTPYKTYPHUPOBAHHBIX
AKHMJIKOOOPA3HBIX M TBEPJIOOOPA3HBIX CUCTEM.

8. 3akyIroueHue
[ToBepXHOCTHBIC SIBICHUS W JWCIICPCHBIC CUCTEMBI B XHMHUYECKOW TexHoyioruu. KommonmHas
XUMHS 1 OXpaHa OKPYKaIoIIei cpebl.
OO11ee KOJIMYECTBO Pa3ALIoB - 8.

4 O0beM y4eOHOIH IMCUHUIJIMHBI — BCE BUABI yuyeOHOW paboOThI, 3.€. U Yachl IS TaOIHIIBI
oepyrcs u3 yueonoro miana (YII) u PII/I.

O0beM TMCUMTLTUHBI
Buj yueOHoit padoThl Axan, | Acip.
3E
q, q,

O01mas TpyA0eMKOCTb IV CHUTNTHHBI 5 180 135
KonrakTHasi paboTa — ayAuTOPHBIE 3aHATHSL: 1,79 64,4 48.3
Jlexun 0,89 32 24
[Tpaktuueckue 3arstus (I13) 0 0 0
JlabopaTtopusie padoTs (JIP) 0,89 32 24
CamocTosiTe1bHasi paboTa 2,22 80 60
KoHTtakTHas camocTosiTenpHas paboTa - -
CamocTosTebHOE U3YUCHUE PA3/IC/IOB TUCIIMIUIMHBI (TOArOTOBKa | 2,22 80 60
K JJaOOpaTOPHBIM paboTam)
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Bua koHTpoOJIs:

IK3aMeH 1,0 36 27
KonTtakTHas paboTa — MPOMEXYTOUHAS aTTECTAIHS 10 0,4 0,3
IToaroroBka K K3aMeHy. ' 35,6 26,7
Bua uToroBoro KOHTpoJIA: DK3aMeH
AHHOTaN U padoyeil MPOrpaMMspl AU CHUILIMHBI
«MaremaTuka»
1. Heab IUCHMIJIMHBI - (GOPMUPOBAHHWE Y CTYIACHTOB CHCTEMBl OCHOBHBIX IIOHSITHH,

HCIOJIb3YCMbIX IJISI ITOCTPOCHUA Ba)KHEHIIIMX MaTeMaTHYECKHUX Moz[eneﬁ U MaTEMAaTH4YCCKUX MCTOJ0B
AJIA OIMUCAHUA PA3TIUMYHBIX XUMHKO-TCXHOJIOIMYCCKUX MTPOLECCOB.

2. B pe3yabTare u3yyeHus JMCHUIIMHBI 00yYaKOMIMIiCS TOTKEH:
Obnadamye cneayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:
OIIK-2.1, OIIK-2.5, OIIK-2.9.
3HAaTh:
— OCHOBBHI JU(EPEeHIINATHFHOTO U HHTETPATHLHOTO HCUUCTIEHHS, Tu(PepeHINaTbHBIX YpaBHEHUH
—  MaTreMaTU4YeCKHe TEOPHH U METOIBI, JIXKAIME B OCHOBE MIOCTPOCHUSI MATEMAaTUYECKIX MOJIEIIEH;
—  OCHOBBI IPUMEHEHHSI MATEMAaTHIECKUX MOJICTICH U METOJIOB.
YMmers:
—  BBIOMpaTh MaTEMaTHYECKHUE METO/Ibl, IPUTOHBIE [l PELIeHNs KOHKPETHON 3a1a4H;
— HCIIONB30BaTh MAaTeMaTHYECKHE IMOHSATHS, METOJAbl M MOJENU JUIsl ONUCAHHUS PAa3IMYHbIX
MPOIIECCOB;
—  BBIABJIATH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, JIe)Kalllie B OCHOBE KOHKPETHBIX MIPOILIECCOB;
—  HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKOW 00pabOTKU JaHHBIX;
— TNPUMEHATh MaTeMaTHYeCKUe 3HAHUS Ha MEXIUCIUIUIMHAPHOM YPOBHE.
Bnagers:
— OcHOBaMH (YHIAMEHTAIGHBIX MaTeMaTHYECKUX TEOPHMA W HABBIKAMH  HCIOJBH30BAHUS
MaTeMaTHYECKOTO anmnapara;
—  METOJlaMM CTaTUCTHYECKOH 00paboTKu HHPOpMALIUH.

3. Kpartkoe cogep:xanue TUCUMILIMHbI
1 CEMECTP

Beenenne. IIpenmer u metoael MmatemMatuku. OnucaHue OCHOBHBIX pa3zienoB Kypca. CTpyKTypa
Kypca ¥ IPaBUJIa PEUTUHIOBOM CHCTEMBI.

Paznen 1. DaemeHTHI ajredpsbl.

UwucnoBele MHOXecTBa, KomruiekcHbie umcia. Ompepenutenu |l u |l mopsakoB. BekTopsr:
OCHOBHBIE IOHSTHS, CKAJISIPHOE, BEKTOPHOE M CMEIIAHHOE IPOM3BENEHUS BEKTOPOB. AHAIUTHYECKAS
reoMeTpusi: IpsiMasi Ha IUIOCKOCTH, KpuBble |l mopsiaka. Marpunsl: AecTBHS HajJ MaTpHUIIAMU,
NpUBEJCHUE K CTyNeHuaToMy Buay M Buay [aycca. Panr matpunpsl. OOparnas matpuna. Teopema
Kponekepa-Kanemnu. Pemenne cuctem nuHenHbIX anredbpandeckux ypaBHeHu. CoOCTBEHHBIE YUCia U
BeKkTOphl. KBagpaTuuHsie (GOpMBI.

Pazgen 2. ®yukuus oanoii nepemennoii. [lpexea pynxkunu. HempepbIBHOCTH QPyHKIIMU.

Oynkius. CrocoObl 3amanus GyHKUMUA. DneMeHTapHble ¢yHKuuu. Ilpenen QyHKIMM B TOUKe.
Opnocroponnue npenensl. [Ipenenst Ha 6eckoHeuHOCTH. beckoHeuHO Manblie U GECKOHEUHO OOoJIbILINe
¢GyHKIMU, WX CBOWCTBA M B3aUMOCBsA3b. OCHOBHBIE TeopeMbl O Tmpenenax. llepBelii ¥ BTOpOM
3aMedaresbHble Tpeneabl. HempepslBHOCTh PYHKITMK B TOYKE M Ha mMpomexyTke. CBorcTBa (PyHKITUH,
HEMPEepPbIBHBIX HA OTpe3kax. Touku pa3priBa GYHKIIMH U X KIACCHPHUKAIHA.
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Paznen 3. luddepenunanbHoe ucHuciaeHne PyHKIUM 0JHOI NepeMeHHOM.

[IpousBonHas GyHKIMH, €€ TEOMETPUUYECKUI 1 MEXaHUUECKUN CMBICI. YpaBHEHHS KacaTelbHOM
u HOpPMAJIH. ITpaBuia Qg QepeHIpoBaHuS. Tabnuua OCHOBHBIX IIPOU3BOHBIX.
HuddepenuupyeMocTb  (QyHKUMU:  OINpeneieHHe, TEOpeMbl O CBSI3W  HENPEPHIBHOCTH U
muddepeHIUpyeMOCTH (QYHKIIMM M C CyIIeCTBOBaHMEM mpou3BoaHoi. duddepenunan ¢dynkumu:
omnpezeneHue, coiicra. [lpousBoanas cinoxxuoit pyHkiuu. OcHOBHBIE TeopeMbl U epeHIInaIbHOTO0
ucuucinenusi: Poimnsi, Jlarpamxka, Komm. I[IpaBuno Jlomurtans (packpbITUE HEOINPEACICHHOCTEN).
[Ipou3BoHbIE BBICHIMX MOPSAKOB. MOHOTOHHOCTH (YHKIUHU: OIpeaeseHre, HeoOXOauMble U
JOCTaTOYHBIEC YCIOBUA. DKCTpeMyM (DYHKIMH: ompenesneHre, He0OX0AUMBbIE U JIOCTaTOYHBIE YCIOBUS.
BoeinykiiocTh, BOrHYTOCTh M TOYKHM Ieperuba rpaduxa (QyHKUMU: omnpenencHUs, HEOOXOIUMBbIE U
JOCTaTOYHBIE YCIOBHSA WX cymiecTBoBaHUsA. OOmias cxema HcciaelnoBaHus (PYHKIHMH, MOCTpOSHHE HX
rpaduKoB.

Pa3nes 4. UnterpanbHoe ucuucjieHue pyHKIMU OJHOM NepeMeHHO.

[lepBoobOpasnas ¢yukuus. HeompeneneHHbII MHTErpal U ero cBoicTBa. TaOnuiia OCHOBHBIX
UHTErpanoB. MeToibpl MHTErPUPOBAHUSA: HENOCPEACTBEHHOE HHTETPUPOBAHUE, METOJ] I0JCTaHOBKH,
WHTETPUPOBAHUE TI0 YACTSIM, UHTETPUPOBAHUE PALIMOHANBHBIX JPOOEH, HHTETPUPOBAHHE HEKOTOPBIX
UpPpAMOHATIBHBIX U TPUTOHOMETPUYECKHX (yHKUIMH. OnpeneneHHbld HHTErpall, ero reOMeTPUIeCKUn
cMmbIcH, ero cmoiictBa. Teopema o cpeanem 3HaueHuu. Popmyna Hprorona-Jleitbnuna. 3ameHna
IIEPEMEHHON M HMHTErPUPOBAHME IO YACTSAM B OINpPEAEIEHHOM HHTerpajie. BulumciieHue muiomianei
IJIOCKUX (Uryp U 00OBEMOB TeNl BPAILEHUS C MOMOIIBIO OMpEeIeHHOro nHTerpana. HecobcTBeHHbIE
UHTErpabl: ONpPeAeIeHHs], CBOMCTBA, METO/Abl BBIUMCIICHHUS.

2 CEMECTP

Paszpnen S. lu¢ppepennuaibHoe HCHHCAeHHE (PYHKIUI HECKOIBKHX IIePpEeMEHHbIX.

OyHKIMU JABYX U Oojlee NEpeMEHHBIX: OINpejAeieHue, o0JacTb OomnpeieseHus, o001acTh
CYLIECTBOBAHMSI, T€OMETPUYECKasi UHTEpIpeTalus, JUHUM YpOBHS, U MoOBepxHocTU ypoBHS. IIpenen
¢byHkuun B Touke. YacTHble MNpPOU3BOJAHBIE (HAa mpuMepe (YHKIUM JABYX IE€PEMEHHBIX).
HuddepenunpyeMocTb QyHKIUU: ONpeaeIeHHe, CBA3b AMPPEpEeHINPYEMOCTH C HEMPEPHIBHOCTHIO U C
CYIIECTBOBAHMEM YaCTHBIX MPOM3BOJHBIX. JlocTaTouHble yCIoBUS AUPPEepeHIHPYEMOCTH (YHKIIHH.
JuddepeHunpyeMocTh CI0KHON (QYHKIUH, MONHAs npou3BoaHasd. uddepeHunan ¢GyHKIUH ABYX
NEPEMEHHBIX, €r0 WHBAapUaHTHOCTb. [luddepennupoBanne (GyHKIMH OJHOM M JBYX INEpPEMEHHBIX,
3ajaHHOM HesiBHO. YacTHble mnpous3BoAHble M Aud¢epeHlnnanbl BbICIIMX MOpsAKoB. Teopema o
paBEHCTBE CMEUIAHHBIX MPOM3BOIHBIX (A7 (PYHKUMHU JIBYX MEPEMEHHBIX). AHATUTHUYECKUI MPHU3HAK
nonHoro jauddepennuana. [lpousBogHas 1Mo HampaBieHUIO: ompezaeneHue, Qopmyna s ee
BbIUUCIIEHUS. ['paJeHT U ero cBoWCTBA. DKCTpEeMyMbl (DYHKIUHU JABYX NEPEMEHHBIX: OIpeesIeHUs,
HEOoOXOIMMOE€ U JOCTaTOYHOE YCJOBHS CYIIECTBOBAHUS JKCTPEMyMa. YCIOBHBIH JKCTPEMYM:
onpesiefieHue, METOJbl HAaxOXKIEHHMsS TOYEK YCIOBHOTO »JKCcTpeMyMa (IpsAMONM METOA U METOJ
MHOXuTene Jlarpamka). HauOonbinee u HauMeHbllee 3HaYeHHMS (QYHKIMH JIBYX INEPEMEHHBIX B
3aMKHYTOM 00JIaCTH.

Pa3nes 6. KpaTHble nHTErpassbl.

JIBOWMHOW HMHTErpajl: ONpeAesieHue, T€OMETPUYECKHIl CMBICI, CBOWCTBA. Teopema O cpeaHeM
3HAUEHUH JABOWHOIO MHTErpaa. BerunciaeHne 1BOWHOro MHTErpaia B IEKapTOBOM CUCTEME KOOPAMHAT.
Brrunciienne 1BOMHOTO MHTErpaia B MOJAPHOM cucteme koopauHar. MHterpan Diinepa - Ilyaccona.
[Ipunoxenus ABOWHOIO MHTErpana: BbIYUCICHHE IUIOMIAAM IUIOCKOW  oOnactd, oObema
UWIMHIPUYECKOTO Teja, IUIOMIaJM TOBEPXHOCTH, MAacChl IUIACTUHKH C 3aJaHHOW IUIOTHOCTBIO,
KOOp/JMHAT LIEHTpa TSDKECTH IUIACTUHKU. TpoHHON MHTerpai: ompeneneHue, (usnueckuii u
TEOMETPUYECKUIN CMBICI, CBOMCTBA, TEOPEMA O CPEAHEM 3HAYEHUHM TPOMHOIO MHTErpasa. Beruucienue
TPOMHOIO HWHTErpaja B JEKAPTOBOM CHUCTEME KOOpPAMHAT, B IMJIMHIPUYECKHUX U CHEPUYECKUX
KoopauHatax. [IpumoskeHusi TPOMHOTO WHTErpaja: BBIYMCICHHE O00beMa, MacChl Tela ¢ 3aJaHHOM
IJIOTHOCTBIO, KOOPJMHAT LIEHTPA TAKECTH TEa.

Pasznen 7. KpuBosiuHeiiHble 1 TOBEPXHOCTHbIE MHTEIPAJIbI.

KpuBonuHelWHBId HWHTETpad MO KOOpAHMHATAM: OIpenesieHne, (U3MUECKUil CMBICI, CBOWCTBA.
Boruncnenmne kpuBoiuHEWHOro uHterpana. dopmyna A BbIUKCICHHS pabOThl IpU MEpeMenieHUH
MaTEpHUaIbHOW TOYKHM B CHUJIOBOM IIOJIE€ BAOJIb HEeKoToporo mytd. ®dopmyna ['puHa A BbIUKCIEHUS
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KPUBOJIMHEMHOTO MHTETpaja M0 3aMKHYTOMY KOHTYpy. He3aBuCHUMOCTh KpUBOJIIMHEHHOIO MHTErpaja OT
IyTH HHTETPUPOBAHUA: HEOOXOAMMOE M JOCTATOYHOE YCIIOBHE HE3aBHUCHUMOCTH, KPHUTEPHH
He3aBUCHUMOCTH. lloTeHnManbHOE MoJie, MOTeHUUATIbHAs (YHKUIUS M €€ BBhIYHCICHHE. Bhruncienue
KPUBOJIMHEHOTO MHTErpaja, HE 3aBUCSILNEr0 OT IyTH MHTerpupoBaHus. [I0BEpXHOCTHBIA MHTErpa:
omnpeneneHue, (U3MUECKU CMBICH, BEIUMCICHHUE B JICKApTOBOM cucTeme KoopauHat. Teopema ["aycca-
Octporpanackoro. ®opmyna Crokca.

3 CEMECTP

Pasznea 8. luddepennuaibubie ypaBHEeHHS EPBOro MOPSAIAKA.

Juddepennnanpapie ypaBHEHUS: ONpeaesieHHe, MOPSA0K, PEUICHHE, TeopeMa CYIIeCTBOBAHUS U
€IMHCTBEHHOCTH pemeHus. 3anada Komm. [luddepeHuunanpHble ypaBHEHHsI C pa3aelsOLMMUCA
nepeMeHHbIMU. OHOpOJHBIE YpaBHEHMsI |-To mopsaka: ompeneneHue U MeTo] peuieHus. Jluneinsie
ypaBHeHMs |-To mopsaka: ompeneneHue M METOJ pelleHus. YpaBHeHHs bepHysiu: ompeneneHue u
metox pemenusi. Juddepenunanbupie ypaBHeHHs B MOMHBIX AuddepeHnnanax: omnpeaeieHue 1 MeTo
pemieHns. VHTErpupyromuil MHOMKUTENb: OINpPENEICHUE, CBEJCHUE K YPaBHEHHIO B IIOJHBIX
mddepeHnranax ¢ mOMOIIbI0 HHTETPUPYIOMIETO MHOXKHTEIIS.

Pa3zpnen 9. lu¢pepenunaibabie ypaBHEHHs BTOPOro MOPSAKA.

Juddepenumanbaple  ypaBHEHUST BTOPOTO TOPSIKA, JOIMYCKAIOIIME IOHIKEHHE MOpsAKa.
Jlunelinple nuddepeHuanbHble YpPaBHEHUS BTOPOTO IMOpAAKAa: ONpeAeieHHE, OAHOPOJIHBIE U
HEOJIHOPOJAHbIE JIMHEHHbIe ypaBHeHUs. CBoiicTBa pemieHui. JIuHelHas HE3aBUCUMOCTb (DYHKIUH.
Onpenenurens Bponckoro u ero cpoiictBa. Teopembl 0 CTpykType OOIIMX pelIeHHH JIMHEHHBIX
OTHOPOIHBIX W JIMHEWHBIX HEOTHOPOIHBIX Au(depeHnnanbHbIX YpaBHEHHH BTOPOTO MOPSIKA.
@dyHnaMeHTaJdbHAs CUCTEMa pPEIIeHUH JMHEHHOro OAHOPOIHOro IuddepeHINaIbHOI0 ypaBHEHUS
BTOpOro mnopsiaka. JIuHelHsie omHOponHbIe AH(QepeHnnanbHble ypaBHEHHS BTOPOrO MOpsAKa C
MOCTOSIHHBIMU KO3 pULIMEeHTaMU: MeToj Oilnepa A pelieHuss 3TUX ypaBHeHui. JIuneliHble
HeoAHOpOoAHBIEe nu(depeHInaTbHbIE YPAaBHEHUSI BTOPOTO MOPSIKA C MOCTOSSHHBIMU KO3(PPUIIUEHTAMH:
METOJ 1M0100pa YaCTHOTO PEIIEHUs 3TOT0 YPaBHEHMs C IMPaBOM 4acThiO CHEIMAIBHOIO BUAA U METOJ
BapHalli TPOU3BOJIbHBIX MOCTOSHHBIX. JIMHelHble nuddepeHmanbaple ypaBHEHUsT N-TO HOpsKa:
CBOMWCTBA pEILIEHUH, TEOPEMBI O CTPYKTYpe OOILEro penieHus. AJropuT™M MOCTPOEHUS OOIIEro perieHus
JTUHENHOro Au¢depeHInaIbHOr0 ypaBHEHUs N-T0 MOPsi/IKa ¢ HOCTOSTHHBIMU KO3 (QUIIUEHTaMH.

Pa3nea 10. Cucrems! 1udpepeHIHAIBLHBIX YPABHEHHH.

CucreMbl JIMHEMHBIX AUQQPEpEeHLINaIbHBIX YpPAaBHEHUH NEPBOTO MOpsKa, PELIEHHUE METOJI0M
uckimoueHus. CHucTeMbl JMHEHHBIX TU(GQEpeHINATbHBIX YPAaBHEHUH MEpBOro TMOpsAKa, METOJ
BapHallMi TMPOU3BOJIBHBIX IOCTOSHHBIX. CHCTEMBbl JIMHEHHBIX OJHOPOAHBIX YPaBHEHHH IEpBOTO
Nopsiika ¢ MOCTOSIHHBIMU KO3 duuueHtamu, meron Oinepa. CUCTeMbl JTUHEWHBIX HEOJHOPOJIHBIX
g depeHInaIbHBIX YPAaBHEHUH ¢ TOCTOSHHBIMU KO3 UIIUEHTAMH.

Paszpnen 11. YucinoBbie M pyHKIHMOHAIBbHBIE PSA/ABI.

YucnoBble pAbl: OCHOBHBIE MOHATHS, CXOJUMOCTh psaa. HeoOXxoaumblil MpU3HaK CXOJUMOCTH
psna. CpoiicTBa cxonsmmxcs paaoB. JlocTaTouHble NMPU3HAKK CXOJUMOCTH 3HAKOMOJIOXKHUTENIbHBIX
pAOB: WHTErpajbHbI npu3Hak Komm; mnpu3Haku cpaBHEHUs psjoB; npusHak Jlamambepa;
pagukanbHbld npusHak Komm. Psael Iupuxine. 3Hakouepenyrolmuics psAl: ONpeneseHue, NpU3HaK
JleiiOHunma. AGCONMIOTHAS U YCIOBHAs CXOAMMOCTb 3HAKONEPEMEHHBIX PsiioB. DYHKIIMOHAIBHBIE PAIbI.
CreneHHble psaIbl: onpeaeneHue, Teopema AOens, HHTEpBaT CXOIUMOCTH, PaJlyC CXOAMMOCTH.
CaoiicTBa creneHHbIX paaoB. Panpl Teinopa n MakiopeHa: onpezaeneHue, yciIoBUusl CXOAUMOCTH psiaa
Teitnopa k ucxomHoit ¢yHkuu. Jlemma "an:o s VX € R . Jlocratounsie YCIIOBUS CXOOUMOCTH

n—o

psna Teitnopa. AIropuT™ pasioxeHus GyHKIUH B psia Makinopena. OCHOBHBIE Pa3NOKEHHsT (PYHKIUIL:
e, sinx, cosx, In(1+x), (1+ X)n ,arctgx , arcsinX s psn Maknopena. Pasnoxenue Gpynkuuii B psin

Telinopa ¢ MOMOIIBIO OCHOBHBIX pasioXeHUW. [IpuMeHeHue CTENeHHBIX pPSAO0B: NPHOIMKEHHbIE
BBIYHMCIICHHS, MPUOIMKEHHOE penieHre auddepeHImaibHbIX YpaBHCHHUH.
4 CEMECTP
Pasznesa 12. Teopus BepositHocTeii. CirydyaiiHble BeJIMYUHBI U UX 3aKOHbI pacipeieeHus.
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[Ipenmer Teopum BepositHocTed. CoydaitHple CcOOBITHSA.  [IpOTHBOMONOXKHBIE  COOBITHSL.
HeszaBucumble coObiTua. OTHOcUTenbHass yacTtoTa. Kiaccmueckoe M reoMETpUYEcKOe OIpeseseHUE
BEPOATHOCTH. OJIEMEHTAapHAas TEOpHUsl BEpOSTHOCTEH. MeToabl BBIYHUCICHUS  BEPOSITHOCTEH.
IIpoctpancTBO »3neMeHTapHbIX coObiTHi. Kiaccudeckoe ompeneneHue BEpOSTHOCTH. Aunredpa
COOBITHI: TEOpEMBI O BEPOSTHOCTH CYMMBI COOBITHH, HPOTHBOIOJIOXKHBIX COOBITHH, CymMMa
BEPOSITHOCTEH HECOBMECTHBIX COOBITHH, OOpa3zyloIIMX MOJHYH TIpynnmy. AKCHOMaTHYECKOe
ornpezeneHue BepOSATHOCTU. CTaTHUCTUYECKOE OIPENEICHUE BEPOSTHOCTH. YCJIOBHAs BEPOSITHOCTD.
Teopembl 0 BEpOATHOCTH NMPOU3BEACHHS 3aBUCUMBIX U HE3aBUCUMBIX cOObITUH. [loHas BEpOATHOCTB.
IToBropusle ucnbiTanud. @opmyna beprysum. JIokansHas u uHTErpanpHas reopemsl Myaspa-Jlamaca.
®opwmyna [lyaccona.

[lonsatue ciyudaiiHOM BenuuuHBL. JUCKpETHBIE M HENpPEpBIBHBIE ClIydailHble BEIUYMHBI. 3aKOH
pacripeniesnieHust ciay4yaiiHoi BenuunHbl. DyHKIMS paclpenesieHus, ee cBOMCTBa, rpaduk. [11oTHOCTH
pacnpe/iesieHus HENpPEpbIBHOM CilydallHOM BeIMYMHBI (IJIOTHOCTh BeposTHOCTH). Dopmyna s
BEPOATHOCTH IONAJAHMUA HENPEPHIBHOW CIydyallHOM BEJIWYMHBI B JaHHBIA WHTEPBAJ, BBIPa)KCHHBIN
Yyepe3 IUIOTHOCTh BEPOSTHOCTH, TEOMETPUYECKUN CMBICH (hopMyibl. BUHOMUANbHOE pacrpeeneHue,
pacnpenenenue  Ilyaccona, paBHOMEpHOE  pacHpelelIeHue, HOPMAJIbHOE  pacIpelelICHHE,
SKCIIOHEHIIMAJIBHOE PACIIPECIICHUE.

Pa3zgen 13. MaTeMarnuecKkasi CTATHCTHKA.

[Ipenmer MmaTemaruueckodl cratucTuku. OCHOBHBIE 3aJaud MaTE€MaTHYECKOM CTaTHCTUKH.
BeiOopounsiii meron. Craructuueckoe omnucaHue. BpiOopku. ['mcrorpaMMa u IOJMIOH YacToT.
Cratuctuueckass (dMnupudeckas) (QyHKOUs pacrpenencHus. BpiOOpodHbIe XapaKTepUCTHKH W HX
pacrpenenenusi. CocroArenbHble, Y3PPEKTUBHbIE CMEIICHHbIE U HECMEIICHHbIE OLCHKH MapaMeTpoB.
Cratuctuueckoe cpejHee, CTaTUCTUYecKas: AUCIEPCUsl U CTaTUCTUYECKOE CpEeJHEE KBAJApaTUYHOE KaK
TOYEYHBIEC OLICHKH HEM3BECTHBIX: MAaTEMATUYECKOTO OXKHUAAHUA, JUCIIEPCUH, CPEAHETO KBaJAPATHYHOIO
OTKJIOHEHMs. JlOBepUTENbHbIE HWHTEPBAJIbl M HWHTEpBaJbHbIE OIIEHKU. JlOBEpUTENIbHBIE OLIEHKU
HEM3BECTHOI BEPOSTHOCTH MO OONbIIMM BbIOOpKaMm. JloBepuTenbHas OLEHKAa MaTeMaTHYecKOro
OKMJIaHWsI TIpU HEU3BECTHOW aucnepcud. JloBepuTenpHas OLIEHKAa CPEIHEr0 KBaApPaTHYHOIO
oTkJIoHeHUs. TouHble BbIOOpouHBle pacnpeaeneHus: CrbroneHTa (t- pacnpenenenue), Pumepa-
Crenexopa (F-pacnipenenenne), Iupcona (y>-pacrpenernenue). IIpoBepka CTaTHCTHYECKHX THIIOTE3.
MatemaTuuecknue METObl TPOBEPKH CTATUCTUUYECKUX TUIIOTE3. DJIEMEHTBI TEOPUHU KOPPEISALINH.
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4. O0beM y4eOHON JUCIHILINHBI

Cemectp
Bua yueOHoii paGoThl Bceero 1 2 3 4
3E Axan.y. 3E AKanm.u. 3E AKan.4. 3E AKan.4. 3E AKan.u.

Qo0masi Tpy10eMKOCTh TUCITHILIHHBI 18 648 5 180 5 180 5 180 3 108
KonraktHasi padoTa — ayIuTOPHbIE 3aHATHUS: 6,68 240 1,78 64 1,78 64 1,78 64 1,34 48
Jlextun 3,12 112 0,89 32 0,89 32 0,89 32 0,45 16
[Tpaktuueckue 3ausatus (I13) 3,56 128 0,89 32 0,89 32 0,89 32 0,89 32
CamocrosiTeibHasi padoTa 9,32 336 3,22 116 2,22 80 2,22 80 1,66 60
KoHTakTHas caMocTosiTeNnbpHAs paboTa 0,6 0,4 - - 0,2
CaMOCTOATEIIPHOE U3YUCHUE Pa3ICIOB JUCIUTUIHHBI 9,33 3354 3,22 115,6 2,22 80 2,22 80 1,66 59,8
Bua xonTposs — 3ayer ¢ oueHKoOi + +

Bun xontposisi — 3auer + +
Bua koHTpOJIS — IK3aMeH 2 72 1 36 1 36

KonrakTHast paboTa — mpoMeKyTOYHasl aTTeCTalus 0,8 0,4 0,4

IToaroroBka K sK3aMeHy. 2 71,2 1 35,6 1 35,6

Buja MTOroBOro KoHTpo.Ist: 3adeT ¢ oneHKOI JK3aMeH JK3aMeH 3aver

Cemectp
Bun yuyeOHoii padoThI Bcero 1 2 3 4
3E AcTp. 4. 3E Actp. 4. 3E AcTp.u. 3E AcTp.u. 3E Actp. 4.

OO01mast TPy10eMKOCTh THCIIUTLTHHBI 18 486 5 135 5 135 5 135 3 81
KonTakTHasi pa6oTa — ayTiuTOPHbIE 3aHATHS: 6,68 180,36 1,78 48,06 1,78 48,06 1,78 48,06 1,34 36,18
Jlexum 3,12 84,24 0,89 24,03 0,89 24,03 0,89 24,03 0,45 12,15
[TpakTnueckue 3ausTus (113) 3,56 96,12 0,89 24,03 0,89 24,03 0,89 24,03 0,89 24,03
CamocrosiTesqibHasi padoTa 9,32 251,64 3,22 86,94 2,22 59,94 2,22 59,94 1,66 44,82
KonTakTHast caMocTosiTe/IbHas pabora 9,33 0,45 3,22 0,3 2,22 - 2,22 - 1,66 0,15
CaMOCTOATEIIbHOE N3YYEeHHUE PA3/ICIIOB JUCIUIUIAHBI

Bun xoHTpoJIs — 3adeT ¢ OneHKoi + +

Bun xoutposs — 3auer + +
Buj kouTpoJs — Jk3aMeH 2 54 1 27 1 27

KonrakrHas paboTa — IpOMEXKYTOYHAS aTTeCTaIvs ) 0,6 1 0,3 1 0,3

[ToaroToBka K SK3aMeHYy. 53,4 26,7 26,7

Buj MTOrOoBOro KOHTpOJIS: 3adeT ¢ oneHKoi IK3aMeH IK3aMeH 3aver
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AHHOTanuaA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«DPuzuka»

1. Hdeap AUCHMIUIMHBI — NpHOOpeTeHHe OOy4yaroIMMUCS 3HAaHUH IO OCHOBHBIM pa3zjesiam
(U3MKK ¥ YMEHHUIO IPUMEHSTH UX B JPYTUX €CTECTBEHHOHAYYHBIX JUCIUIUINHAX.

2. B pe3yabTaTe u3yuyeHUs JUCHHUILUIMHBI 00yYAIOIIUIICH TOJIKEH:

Obnadoams cneayoIUMU KOMIETEHIUAMU U UHAUKATOPaMH UX JTOCTHXKEHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3uams:

- (u3nyeckue OCHOBBI MEXaHUKHU, (GU3UKU KOjeOaHWH M BOJIH, JIEKTPUUYECTBA U MarHETU3Ma,
AJIEKTPOAMHAMUKH, CTATUCTUYECKOHN (PU3UKH U TEPMOJMHAMUKHU, KBAHTOBOW (DU3UKH;

- CcMbIcT (YHIAMEHTAJIbHBIX (U3NYECKUX 3aKOHOB, IPUHIMIIOB M IIOCTYJIATOB; MX
(OpMYITHPOBKH U TPAaHHIIBI TPUMEHUMOCTH;

- CBA3b ILIMPOKOIO Kpyra (u3M4YecKHX SBJIEHUH C (yHIAMEHTAIbHBIMM MPUHLUUIAMU U
3aKOHaMH (DU3UKH; OCHOBHBIE METOJIbI PEUICHHUS 3a/1a4 110 OMUCAHUIO (PU3NYECKUX SIBICHUI,

- METO/bl 00PabOTKHU pe3yabTaTOB (PU3NYECKOIO KCIIEPUMEHTA.

Ymemo:

-IPUMEHATh TEOPETUYECKHE 3HAHHUA M SKCIEPUMEHTAJIbHBIE METOAbl HCCIEJ0BaHUs IpU
pelieHnr npoecCuOHAIBHBIX 3a7ay;

-[IPOBOJIUTh PAcy€Thl, OCYLIECTBIATh AHAJU3 M HAa OCHOBE 3TOr0 JieNaTh OOOCHOBAaHHbBIE
BBIBOJIBI;

- QHAJIU3UPOBATh PE3yJibTaThl HAOMIOACHUNH M HKCIHEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX
3aKOHOB U MIPUHIIAIIOB (PH3HKH;

- ONpeNensaTh XapakTep (U3MYECKHX IPOLECCOB MO KOMIUIEKCY JKCIEpUMEHTaIbHON
nH(pOpMaLUK IPU MOMOUIHN TpapUKOB, TAOINI U YpaBHEHUII;

- IPEJCTABIATH 00PAaOOTAHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHYECKYI0 MH(POPMALIMIO B YCTHOM
Y TUCbMEHHOH (hopMe, B TOM YHCIIE C UCIIOJIb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHI.

Braoemy:

- HaBbIKaMU pabOTHI C IIUPOKUM KPYroM PpU3ndeckux MpruOopoB U 000py10BaHUS;

- HaBbIKaMU OOOCHOBAHUS CBOUX CYXKIECHUH M BHIOOpA METO/1a HCCIIEI0OBaHMSL.

3. KpaTkoe coaepkanue 1M CUUILIHHBI.

Pazoen 1. Qusuueckue 0cHoGbl MeXanuKu.

1.1. Tlpenmer ¢duzuku. MeTonbl PU3NUECKOTO WCCIEAOBAHUS: OIBIT, TUIIOTE3a, IKCIIEPUMEHT,
teopuss. Ilpenmer kumHemaruku. Ilepememenue, CckopocTh, yckopeHue. KrnHemarnueckue
XapaKTEPUCTUKU BPALATEIILHOTO IBUKCHHUS.

1.2. 3akonsl HproTOHA. 3aKOH BCEMHPHOIO TATOTEHUS. 3aKOH BCEMHPHOIO TATOTEHUS.
JIBr>keHue Tena nepeMeHHon Maccehbl. Y paBHeHuss Memepckoro. @opmyna L{nonkoBckoro.

1.3. Yopyruii u Heynpyruil yaapsl mapos. MOMEHT MHEPIIMHM MaTEPUAIIBHOW TOYKH M TBEPIOTO
Tena.

1.4. Kunematnka rapMoHnueckux kosnebanuil. Juddepennumanbuoe ypaBHeHUE TApMOHUUYECKUX
konebanuid. [loHATHE O 3aTyXaloImUX M BBIHYKJCHHBIX KojeOaHMsX. BoiHoBoe nBmxenue. BomHbl
MIPOJIOJIBHBIE U MTONIEPEYHBIE.

Pazoen 2. Monexynsapuas gpusuxa u mepmoouHamuxa.

2.1. DneMeHThl TepMOIUHAMUKUA U (pu3nueckor KuHeTUKU. MpeanbHblil ra3. Pacnpenenenue
BonwsiimMana u ero obmedusnueckuii cmbici. PeanbHbiil ras. YpaBuenue Ban-aep-Baanbca.

2.2. TepmonuHamMuyeckuii MeTo] B pusmke. PaBHoBecHbIe cocTostHUA. Hauana TepMoJuHAMUKH.
[{ukiel. DHTPONHNA U €€ CTATUCTUYECKOE TOIKOBAHME.

2.3. SBnenme mnepeHoca. Huddysusa. 3akon OPuxa. TemmonpoBoaHocTh. 3akoH Dypbe.
Bryrtpennee tpenue (Bsi3kocTh). 3akoH HeloTOHA.

68



Pa3zoen 3. Dnexmpocmamuka u nocmosiHHbI 21eKMPUYECKUll mox.
3.1. 3akon Kynona. Teopema Octporpanckoro-I'aycca. [Jumonb. JIUdeKTpuku B
AJIEKTPOCTATUYECKOM I10JIE.

Pa3zoen 4. Snexmpomacnemusm.
4.1. 3akon Amnepa. 3akoH buo-Caapa-Jlannaca. Cuna Jlopeniia.
4.2. MarneTuku. DJIeKTpOMarHuTHasi MHAYKIUs. Y paBHeHHe MakcBera.

Pazoen 5. Onmuka.

5.1. UnTepdepentus BonH. Judpakuus BosH. [lonsipusaius BoH.

5.2. TemnoBoe wusmyuenue. 3akoH Kwupxroda. I'mmoresa Ilmanka. KBanToBoe 00BscHeHUE
TeroBoro usnydenus. Dddext Komnrona.

5.3. Slnepnas monens atoma. [loctynarer bopa. ATom Bogopoaa mo bopy.

Pa3zoen 6. Dnemenmot keanmosoi guszuxu.

6.1. 'unoresa ne bpoiins. BoanoBoe ypaBuenue lllpenunrepa anst cTallMOHAPHBIX COCTOSHUM.
Omnpritel IlTepna-I'epnaxa.

6.2. Muoroanektponnbiii  arom. Oddexkr 3eemana. [lpunmun Ilaynu. KsanToBBIE
CTaTUCTUYECKUE pactnpenencHuss bose-OitHmreitna n ®epmu-/upaka. @ononbl. 3akonbsl [ebas u
OWHIITEHHA.

4. O0beM y4eOHOH JUCHUILINHBI

Beero Cemectp
Bun yuebnoit paboThl Ne 2 Ne 3
3E Axan. 3E Axapn,. 3E Axan.

q, q, q,
OO011ast TPYA0EMKOCTh AUCHUIIMHBI 12 432 6 216 6 216
KonTakTHasi padoTa — ay1uTOpPHbIE 35 128 13 48 2.2 80
3aHATHSA:
B TOM 4HCJe B (pOpMe NMPAKTHYECKOH
NMOJATrOTOBKH i i i i i i
Jlexun 1,3 48 0,4 16 0,9 32
B TOM YHCIIe B (hOpMe PAKTHICCKOMH
MIOJATOTOBKHU i i i i i i
[TpakTuaeckue 3arstas (I13) 1,3 48 0,4 16 0,9 32
B TOM 4HCIie B (hopMe MPAKTHIECKOMH
ITOJATOTOBKH ) i i i i i
Jlaboparopusie pabots (JIP) 0,9 32 0,4 16 0,4 16
B TOM YHCIIe B (hopMe PAKTHICCKOH
MIOJATOTOBKHU i i i i i i
CamocrosiTesibHas padora 6,5 232 3,7 132 2,8 100
KonTakTHas camocTosTenpHas padora 0,8 0,4 0,4
CamocrosTenbHOE U3YUEeHUE Pa3/IesioB 6,5 231.2 3,7 131.6 2,8 96,6
JIACITUIITHHBI
Buabl KOHTpOJIA:
9K3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — MPOMEKYTOUHAS 0.4 0.4 0.4
aTTecTanus 1 1 1
IToaroroBka K K3aMeHy. 35,6 35,6 35,6
Bua uTOroBoro KOHTpoJIs: IK3aMeH JK3aMeH
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Cemectp
Bcero
. Ne cemecTpa Ne cemecTpa
Bun yuebHo# paboThl Actp Actp Actp
3E "1 3E | 3E '
q, q, q,
O061as TpyA0eMKOCTh AUCHUTIIMHBI 12 324 6 162 6 162
KonTakTHasi pabora — ayIMTOpHbIE 35 96 13 36 22 60
3aHATHSA:
B TOM 4ucJie B popMe NpakTHYECKOM
MOJATrOTOBKH i i i i i i
Jlexuuu 1,3 36 0,4 12 0,9 24
B TOM 4HClIe B (hOpMe IPAKTHICCKON
IIOJATOTOBKHU i ) ) i i i
[Tpaxtuueckue 3austus (I113) 1,3 36 0,4 12 0,9 24
B TOM 4YHCJIC B (popMe IpaKTUYECKON
ITOJATOTOBKHU i i i i i i
Jlaboparopusie paboTs (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4YHCJIC B (popMe IpaKkTUUECKOU
ITOJATOTOBKHU i i i i i i
CamocrosiTesbHasi padora 6,5 174 3,7 99 2,8 75
KonTakTHas camocTosTenpHas padora 0,6 0,3 0,3
CamocTosTeIbHOE U3YUYECHHE Pa3/IeIoB 6,5 173.4 3,7 08.7 2,8 747
JUACIIUILIHHBI
Buabl KOHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTakTHass paboTa — MPOMEKYTOUHAS 0.6 0.3 0.3
aTTecTanus 2 1 1
IToaroroBka K K3aMeHy. 53,4 26,7 26,7
Bua uTOroBoro KOHTpoJIs: 9K3aMeH IK3aMeH
AHHOTanus pado4eil NPorpaMMsbI MOAYJISA
«BBenenue B HH(POPMAIMOHHBIE TEXHOJIOTHH»
1. Iear Moayasi — O3HAKOMIICHHE CTYJACHTOB C TEOPETUYCCKUMHU, MPAKTUICCKUMU H

METOAOJOTMYECKIMH OCHOBAaMH COBPEMEHHBIX HH(OPMAIMOHHBIX CUCTEM. B paMkax u3ydyeHHs
MOAYJA y CTYACHTOB (OPMHUPYIOTCS TEOpPETHUYECKHE 3HAHUS W MPAKTUYECKUE HABBIKU 10
MHCTPYMEHTAJIBHBIM CPEJICTBAM MPOrpaMMHOT0 obecniedeHus. CTyIeHTbl U3y4aroT Ha MPAKTHKE BU]IbI
MH(OPMALIMOHHBIX TEXHOJIOTHH.

3ajauyn  MOAYJasl — TPUHOOpETEeHHE CTYJEHTaMH MPOYHBIX TEOPETHMUYECKUX 3HAHUU U
MPAKTUYECKUX HaBBIKOB B 00J1ACTH MHPOPMAIIMOHHBIX TEXHOJIOTUH.

2. B pesyabTare uzyueHus MOAYJIsl 00y4YAIOMIMIACS T0JIKEH:

Ob6nadamys cneayOIUMU KOMIIETEHIIUSAMHU U UHAWKATOPAMH UX JOCTHXKEHUS:
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

B pe3ynbrare ocBoeHUSI MOYIsSl CTYJCHT JTOJIKEH:
3nameo:

—  TIPOIECCHI, METOIbI TIOMCKa, cOopa, XpaHeHHs, 00pabOTKH, MPEICTaBICHHS, PACIIPOCTPAHCHUS
nHpOpMaUu MW CHOCOOBI OCYIIECTBICHUS TAKUX IMPOIECCOB M METOJOB (MH(POPMAIMOHHBIE
TEXHOJIOTHUH )
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— COBpEMEHHBIC HMHCTPYMEHTAIbHBIE CPEAbl, MPOrPAMMHO-TEXHUYECKHE IUIaTGOpPMBI |
MpOrpaMMHBIE CPEICTBA, B TOM YHCJE OTEYECTBEHHOI'O IMPOU3BOJICTBA, HMCIOJIb3yeMbIE IS
pelnieHus 3a1a4 npodecCHOHATBHON IeATeIbHOCTH, U IPUHIIMITEI KX PAOOTEHI.

Ymeme:

— BBIOMpPaTh W  WCHOJB30BATh COBPEMCHHBIE  HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE |
MHTEJUICKTyaJIbHBIE TEXHOJIOTHH, WHCTPYMEHTAJIBHBIC CPEIbl, IPOTrPaMMHO-TEXHHYECCKUE
m1atrGopMbl U TPOTPAMMHBIE CPEICTBA, B TOM YHCJIE OTEYECTBEHHOTO IPOU3BOJICTBA, IS
perieHus 3a1a4 npodecCHOHATBLHOMN IS TSIIBHOCTH

—  aHATM3HPOBATHh MPO(ecCHOHANBHBIE 3a/ladd, BBHIOMpaTh M HWCIOJB30BaTh moaxoxasmue WT-

TEXHOJIOTHH.
Braoemy:

—  HaBbIKaMH pabOTHI ¢ Jiexamumu B ocHoBe M T-perieHuii JTaHHBIME

—  HaBBIKAMU NpUMEHCHHUS COBPEMEHHBIX UH(POPMAIMOHHO-KOMM yHHUKAITHOHHBIX u

HUHTCJUICKTYAJIbHBIX TeXHOHOFHﬁ, HHCTPYMCHTAJIbHBIX CPCACTB, B TOM YHUCIIC OTCYCCTBCHHOI'O
IMPOU3BOJACTBA, JJI pCUHICHUA 3a1a4 HpO(i)CCCI/IOHaJH)HOI\/JI JACATCIIBHOCTH.

3. KpaTkoe conep:kanne MOayJis

1 cemecTp — OCHOBBI HH()OPMALIMOHHBIX TEXHOJIOTHIi
Pa3znen 1. BBenenue B uHGOPMANMOHHbIE TEXHOJIOT M.

1.1. CtpykTypa OIEpalMOHHBIX CHCTEM, MaKeThl MPUKIAAHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHbix cpeactB. CUCTEMHOE U MPHKIAAHOE IporpaMmHoe obecneuenue I1K.
0630p oneparuonnsix cuctem (OC). [Ipuanumner co3panus u coctaB OC: sapo, HHTEpdEiic, ApaiiBepHl.
Kpatkas xapakrepuctuka WINDOWS, monynsnsiii npuHnun nocrpoenus. Cpena WINDOWS: okHa,
UX 3JIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEKHME.

1.2. TexcroBelii penaktop WORD, penakropbl MaTeMaTHYeCKMX M XUMHYECKHX (OpMYIL.
Bo3moxxHOCTH co3/1aHus aNeKTpoHHBIX npe3enTanuil (Power point). Coznanue TOKyMEHTOB pa3InYHbIX
¢dopMm (cTraHmapTHBIX M HecTaHIapTHBIX). Co3maHMe W PEeJaKTHPOBAHHE TEKCTOBBIX JOKYMEHTOB C
MaTeMaTHYeCKUMU U XUMUYECKUMU (HOpMYJIaMHu.

1.3. Tabmuuneiii mpoueccop EXCEL: 00630p, Tumbl M ajapecanust sdeek, (opmaT sdeex,
BCcTpoeHHble (yHKIMHU, popmatupoBanue Tabmuu. EXCEL: Bo3moxHOocTH TabIM4HOrO pegakropa u
UCIOJIb30BAHUE €r0 JIs peleHuss HHPOPMALMOHHBIX U MH)KEHEpHBIX 3a1ad. [locTpoenue rpadukoB u
rarpamm.

1.4. EXCEL. Onepanuu ¢ MaccuBamu. PazpaOoTka U peanu3zaiysi MpoCTEHIINX aIrOPUTMOB C
MCIOJIb30BaHUEM BO3MOXKHOCTEHN pellakTopa (Hax0XKIeHHE MaKCUMAJIbHOTO (MUHUMAJIBHOTO) AJIEMEHTA
BEKTOpa M MaTpPHUIIbl, HAX0XKJIEHUE CYMMBbI 3JIEMEHTOB BEKTOpa U MATPHIIbl, BHIYMCIEHUE MAaTPHUUHBIX
BbIpa)XeHUil). PeleHne BBIUMCIUTENBHBIX 33/7a4 ¢ Hcnosib3oBaHueM Tabmun. Pemenue CIIAY ¢
UCIOJIb30BaHUEM OOPAaTHON MAaTPHIIBL.

1.5. EXCEL Iloctpoenue rpadpukoB u auarpamMm. Pacder (QpyHKIMOHANIbHBIX 3aBUCUMOCTEH U
MOCTpoeHue Tpaduueckux u300pakeHWH C wucmnoiab3oBaHueM craHAapTHeIX (yHkuin EXCEL u
Mmactepa (yHkimid. IlocTpoeHue moBepxHOCTEH ¢ UCMONb30BaHUEM MacTepa auarpamm. IToctpoenue
JIMHUW TPEHAA.

Paspnen 2. AnropurMbl 1 OCHOBBI IpOorpaMMupoBanus Ha s3bike MATLAB.

2.1. Anroput™msl, TUIbl anroputMoB. [loHsTue anropurma u ero coictBa. CrocoObl 3amucH
QIrOPUTMOB. MOAYJBHBIA MPUHIUIT MOCTPOEHHUS] AJITOPUTMOB M mporpamMm. [lakeT KOMIbIOTEpHOU
matemaTiku MATLAB. XapakTepuCcTUKH S3BIKOB NMPOTPAaMMHPOBAHUS. DBOJIONUS M KiIacCH(pUKanus
A3BIKOB ~ NIPOrpaMMMpPOBAHUS, HUMIEpAaTUBHbIE, (YHKUIMOHAIbHbBIE, JIOTUYECKUE, OOBEKTHO-
OPHEHTUPOBAHHbIC, MX KOMOMHAnuH. [lOHATHA TpaHCHSAUHM, KOMIWIALWH, WHTEPIPETALUHU, HX
pasznuund. SI3BIKM NPOrpaMMHPOBAHMS BBICOKOTO YpOBHsA. CTpyKTypHOE IPOrpaMMHPOBAHHE, €r0
ocobenHoctr. O030p MakeToB KOMITbIOTEpHOI MaTemaruku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYPbI U IPUHIIUIIBI CTPYKTYPHOTO TTPOTPaMMHUPOBAHUS,
wuTtocTpanys. basoBele anropuTMudeckue KOHCTPYKUIUH (CIIE€OBaHUE, BETBJICHUE, NMOBTOPEHUE), UX
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peammzanuu. Omneparopsl si3bika nporpammupoBanus MATLAB. OcnoBuble pematenu (solvers)
MATLAB s peaiu3amnuy BEIYUCIUTCILHBIX aIrOPUTMOB. BHOIHOTEKA CTaHAApTHBIX (DYHKIHHA Size,
length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenue rpadukoB (PyHKIIMH OJHOM M ABYX NepeMeHHBIX. Mcmonb3oBaHue (QyHKIIMIMA
plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienne rpagukoB (3aroIOBKH,
MOJIKCH IO OCSIM U TIp.).

2.4. Omnepauuu HaJ MacCUBaMU: BEKTOpaMHM M MaTpuLlaMU - CIIOXKEHHME, YMHOXEHHE,
TpaHCIIOHUPOBaHUE, oOpamieHue (inv), BbIUMCIEHHE HOPMBI (norm), panra (rank) u ompenenuTens
Matpunbl (det). ANTOpPUTMBI HAXOXACHHUS MAaKCHUMaJIbHOTO, MUHUMAIBHOTO 3JIEMEHTa B MAaCCHUBE,
ITOPUTMBI COPTUPOBKH M MX peayn3aius (Hanpumep, Selection Sort).

Pazjnen 3. Uuciiennoie MeToabl. Peasn3zanust mpocreiimmx aaroputmoB B cpeae MATLAB.

3.1. YucneHHble METOJIbl, XapaKTEPUCTUKA U UX OCOOCHHOCTH, MOHITHE CXOAMMOCTH METOJA.
DneMeHTbl TEOpUH IOTPEeLIHOCTeH, KiaccupUKalys MOTrPEeLUIHOCTeH, a0COII0THAs M OTHOCHTENbHAs
MOTPEIIHOCTb, MOHATHE (PYHKIIMU HOpMbI. BBeeHNEe B CTAaTUCTUKY. AJNTOPUTMBI JJI CTaTUCTHUECKOU
00paboTKK MHPOPMALUH (BBIYUCICHHE TOYSUHBIX U MHTEPBAJIBHBIX OLICHOK PE3yJIbTATOB MU3MEpsSeMOn
BennumHb), ux peanmzaimun B [IKM MATLAB. Hcnons3oBanue (yHkmmii min, max, median, var,
polyfit, polyval.

3.2. llpubmmwkenue ¢ynkuit. MaTeprnonsanus MHOrowieHamu. KycodHas WHTEPHOJSAIHS
(crmaitn). Onenka norpemrHoctd. Oynkiun MATLAB ans paGotsl ¢ Muorounenamu polyld, polyval,
polyfit, polyder, polyint.

3.3. BpluuciieHHE ONPENENECHHBIX MHTETPAJIOB, AJrOPUTMbI METONOB IPSAMOYIOJIbHHUKOB,
Tpaneuuit 1 CUMIICOHA, OLIEHKa MOrPEUIHOCTH METO0B. Peann3alus aropuTMOB YHCIEHHBIX METO/I0B
BBIUUCIICHUS ONpeseieHHbIX uHTerpanoB B cpeae MATLAB, mpuMeHeHue cTaHIapTHBIX (QyHKIMHA
trapz, quad, integral.

3.4. UccnenoBanue (yHKIMM OAHON mepeMeHHOH. Pemenune HenuHelHoro ypaBHeHus f(x)=0.
Otnenenune KopHeld. AIrOpUTMbI YTOUHEHUS! KOPHSI (METO/1 MOJIOBUHHOTO AeneHus, HproToHa, npocroii
utepanun). CpaBHUTENbHBIE XapaKTepUCTHKU. Peanuzanus anroputmoB B cpene MATLAB no 6mok-
CXE€MaM U C UCIIOJIb30BaHUEM pelatenei roots, fzero.

3.5. HccnenoBanue ¢yHKuuu ofHOW mnepemeHHoW. Ilouck skcrpemyma  QyHKUIUH
BoruncnuTenbHble aaropuTMbl HAX0XKJIEHUS JIOKATbHBIX U TNI00ATBHBIX 3KCTPEMYMOB (METOJ JI€JICHUS
OTpe3Ka MOMojaM, METO/ 30JI0TOr0 CEeUeHMs ), MX peaM3aluu Mo OJOK- CXeMaM M C UCIOJIb30BaHUEM
pemarenst fminbnd B cpene MATLAB.

Paznen 4. Komnbrorepubie ceTu. ba3bl JaHHBIX.

4.1. KoMnbroTepHBIE CETH: TOMOJOTUH CETEH, UX XapaAKTEPUCTUKU. TOMOJIOTHM CETEN: 3Be31Has,
IIMHHASL, KosiblieBasg. CETH 3aKpbITOrO THIA: JIOKAIbHBIE U PACIPENEICHHBIE CETH, KOPIOpPaTHUBHbBIE
cetu. I[IporpaMMHO-TexHHMUECKOe oOOecreueHue: ajJpecanus, OINepalloHHas CHCTeMa, aJalTepsbl,
ApaiiBephl, MPOTOKOJIBI (0COOBIE SI3bIKM, Ha KOTOPHIX OOMEHHUBAIOTCS MH(pOpMalueld KOMIbIOTEpPH B
cetu, Hanipumep, TCP, TCP/IP, UDP).

4.2. I'nobansHbie cetn panmynoro macmradba (WAN —Wide Area Net, MS Network, Internet).
Bosmoxnoctu cetn HWutepner, Cucrema TenekoHpepeHiuil. OnekTpoHHas mouta. JlocTym k
MHPOPMAIMOHHBIM pecypcaMm. 3amuta wuHpopMmaruu. [loHsTHe O6€30MacHOCTH KOMITBIOTEPHOM
nH(pOpMaLIUU: HAJEKHOCTh KOMIIBIOTEpPA, COXPAHHOCTh JAHHBIX, 3allldTa OT BHECEHHS] M3MEHEHUM
HEYNOJIHOMOUYEHHbIMU 50 JIMIaMu, COXpaHEHHE TalHbl NEPENUCKUA B JIEKTPOHHOM CETH AJITOPUTMBI
3amuThl MHGOpPMAIMU: METOMABI 3alllUThl, KOMIBIOTEpPHbIE BHUPYCHl M OOppba ¢ HHUMU. MeTomabl
peanu3aiyy 3auThl HHPOPMAIUK: IPOTPAMMHBIE, alnapaTHble, OpraHu3alMOHHbIC.

4.3. Uadopmanmonnsie cuctemMbl. CHCTEMBI yIpaBjieHUsl OaHKaMu 1 0a3aMu JTaHHBIX. Pensiunonnas
Mojienb JaHHbIX. CTpyKTypa 3amucH, MeToJbl JocTyna K uHpopmaruun. OOMEH NaHHBIMH C JIPYTHMHU
npunoxeHusMu WINDOWS: TeKCTOBBIME pelakTOpaMu U 3JICKTPOHHBIMU TaOJIUIIAMH.

4.4. Penssumonnas 6a3a nanueix ACCESS. 'maBHOE OKHO, MEHIO KOMaHJ, MaHelb HHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl JaHHBIX. BBOA M pelakTHPOBAaHME JTaHHBIX B PEKUME TAaOJULbI U PEKUME
KOHCTpYyKTOpa. POopMHpOBaHHE 3ampOCOB. 3ampochl MPOCTbIE W MHOTOTA0JIMYHBIC, 3alpoCchl C
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ycnousiMd. CoznaHue oTueToB U (GopM. TeXHOIOrus peanus3alvy MPOCTEHINX 3a/ad CpelCTBAMU
CYBJ] ACCESS.

2 cemectp — [IpoduibHoe nporpaMmmHoe odecneveHnue JJis1 pemeHns 3a1a4 nNpodeccuoHaIbLHOM
AeATeIbHOCTH

Paznea 5. IIKM Python u oco0eHHOCTH ero peajiM3anuu sl pelieHUs PacYeTHBIX 32124 B XUMHH
U XMMH4YeCKOH TeXHOJIOTHH.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIN S3BIK MporpammupoBanus Python: o630p. Ocobennoctu u
CBOHCTBa 00BEKTHO-OpUeHTHpOoBaHHOro mnporpammupoBanus (OOII). Co3gaHue U HCHOIB30BaHUE
muctpuOytuBa Anaconda. Madpactpykrypsr Spyder, Jupiter, ctpykrypa si3pika. OCHOBHBIE CTPYKTYPBI
JAHHBIX (CIIUCOK KOPTEXK, 0OBEKThI) U ONepalu HaJ HUMHU. ANropuT™Mbl. OCHOBHBIE aIrOPUTMUYECKHE
KOHCTPYKIIMU (CJIeI0BaHNE, BETBICHUE, IUKJIBI) M UX peanu3anus B Python.

5.2. Beenenue B mporpamMMupoBaHue Ha s3bike Python. CtpykTypa mporpamwmbl, OTCTYIIB,
MOMAYJH, omeparopbl, (yHKUMH (MMEHOBAaHHBIE W AaHOHMMHBIE), OcoOeHHOCTU. CTaHIapTHBHIE W
HecTanaapTHbele ¢yHkiuu Python (oOmero Ha3zHayeHus, MaremMaTHdeckue, oOpaboTKa CTpOK,
BBOJI/BBIBO]T).

5.3. Pa3paboTka aJropuTMOB, IpOrpaMMHUpOBaHUE M OTiajaka nporpamMMm Ha Python (B cpene
Spyder). Ynpasnsromue koactpykiuu if, for, while.

5.4 O030p npeaAMETHO-OPUEHTUPOBAHHOM OuOIMOTeKHM Moayineid Python mns HayuHbIX U
WH)KCHEPHBIX BbIUucIeHni SciPy (Momymm scipy u numpy, a Take matplotlib), cpaBHenue c
MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy 17151 BEKTOpHBIX M MaTpUUYHBIX BhIYMCIEHUN ndarray.
OCOOCHHOCTH BBINIOJIHEHHUS JEHCTBUH HAJL MaTpUlIaMu (CIOKEHHE, BBIYMTAHHE, YMHOXKCHHE,
oOparnienue) Ha s3pike Python. IHopMarmonnsle MaTpuuHble GQyHKIMU (HOpMa, ONPEeTUTENb, PAHT).
Metonel ndarray — T, copy, shape, size, ndim u 1p., HHIEKCUpOBaHHE, MATPUUHOE MPOU3BEACHHUE U
¢dbynkuuu Moayns numpy len, shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Iloctpoenue rpaduxos B Python ¢ ucnons3oBanueM moayins matplotlib. dynkiun moxyns
matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka mapamMeTpoB u
AHHOTUPOBAHUE IPAPUKOB.

Pa3nesn 6. MeToabl BbIUMCIMTEIbHOH MaTeMaTuKU. OCHOBHBIE 3Tanbl pelieHus 3aga4 Ha JBM.
Pemenne cucreM JnHeiiHbIX ajaredpandeckux ypasaenuii (CJIAY).

6.1. IlpsMble W UTEpALMOHHBIE UHUCIEHHBIE METOJAbl. DJIEMEHThl TEOPUU MOTPELIHOCTEH.
ITonsatue HopMmbl. OcoOeHHOCTM MalIMHHOM apudmerukn (kpaTkuil moBTop). OcoOeHHOCTH
BBITIOJTHEHUS JEMCTBUI HaJl MaTpUIlaMH (CII0KE€HUE, BbIUMTAHUE, YMHOKEHHE, 0OpallleHne) Ha S3bIKe
Python, undopmarninonnsie MaTpudHble GYHKIMHU (HOpPMA, ONIPEIEIUTENb, PAHT).

6.2. Pemenune cucreM JnHeHHbIX anreOpandeckux ypaBHeHui (CJIAY). IlocraHoBka 3amaum.
[TorpemnocT. MeToIbl ¢ MCMOIB30BAHNEM OOpPATHON MaTPUIIbl U METOJI POCTHIX UTepaluil. Pemenue
CJIAY B Python c ucnonszoBanuem moayseir numpy.linalg u scipy.linalg. u ¢ynkuuii det, rank, inv,
cond, norm, solve.

6.3. O630p MeTonoB pemenus CJIAY. BrruncnurenbHas yCTOHYMBOCTh, CXOAUMOCTh METO/IOB.
OOycC/OBIEHHOCT,  CHUCTEMBbl JIMHEWHbIX anreOpamdeckux ypaBHeHuid (CJIAY) wu  uwmcrno
00yCIIOBJIIEHHOCTH.

Pazgen 7. OOpaldorka pe3yabTaToB H3MepeHHsi OAHOW BeauduHbl. Ilpunbamkenne QyHKuuM
MHOTO4JIEHAMM C OJHO He3aBHCUMOW mepeMeHHOi. PemieHue cucreM HeJIMHEHHBIX YyPaBHEHM
(CHY) uncjieHHbIMH METOAaMM.

7.1. O6paboTKa SKCIEPUMECHTAIBHBIX JAaHHBIX. TOUCYHBIC U MHTEPBAIBbHBIC OIeHKH. DyHKIINN
Python. Omnpenenenue kputepust CThIoACHTA.

7.2. Tpubnmxenne GyHkmuii. MeToabl MHTEPIIONSIIUN 3aBUCUMOCTEH C OJTHOM HE3aBUCHUMOM
nepeMeHHol. HTepnonsiiuonHbIil MHOrowieH Jlarpanska, peanuzanus B Python.
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7.3. Ilpubnmxenne QyHKuii. MeTOIbl anmpoOKCUMAIINH 3aBUCUMOCTEH C OJHON HE3aBUCHUMOM
nepemeHHol. Meton HamMmenbmux kBaapaTtoB (MHK). Hcnonb3oBanue ¢yakumii Python st
anmpokcumaru 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4.. AlIropuTMBI METO/Ia MPOCTOM UTepanuu 1 Mmeroaa Herotona - Padcona s pemenus CHY.
CKOpOCTh CXOAMMOCTH, OLICHKH MorpenmHocTy. Peanuzarus meronos B Python.

7.5. Metoauka MCIOIB30BaHMS peliaTesiell B MoJIylse scipy.optimize, gyHkiuu root scalar,
root.

Paznen 8. Pemenue 3a1a4y MHOrOMepHOH ONTHMMM3ALMU YHCIEHHBIMH MeETOJAMH. AHAJIU3 U
pemienue nuddepeHIUATBHBIX YPABHEHUI YMCJIEHHBIMHA METOAAMM.

8.1. Knaccudukanus 3ama4 1 METOAOB ONTUMH3AIMUA. MeTo T'paJueHTHOTO ciycka. MeTon
nedpopmupyeMoro MHOrorpannuka. Peanuzanus meronos B Python.

8.2. Bcrpoennbie Metonsl SciPy. Breibop pemarens B mozmyne scipy.optimize BcerpoeHHble
Mmetoab! SciPy, pyHkiuu minimize scalar, minimize.

8.3. AJIrOpuUTMBI METOAOB pelieHus AudQepeHInatbHbIX ypaBHEeHHH. MeToasl Diiniepa u ero
Moauduxanuu. Peanuzanus metonos B Python. BeiGop pematens B Moayine scipy.integrate, ¢GyHKIIuu
solve_ivp, solve_bvp.

4. O0bem MoayJIsi M BH/IbI y4eOHOH padoThI

Cemectp
Bcero
Bun yue6HOIt paboThI 1 cemectp 2 cemectp
gp | AKan | e | Axan | oo | Axan
4. q, q.
OO0mas Tpy10eMKOCTh MOYJIst 6 216 4 144 2 72

KonrakTHas padora — ayiuTopHbIE
3aHAATHSA:

6 mom uucine ¢ gpopme
NPAKmMuU4ecKoil n0020Mmo6Ku

3,78 | 136 2,36 85 1,42 51

1 36 0,50 18 0,50 18

Jlexrum (J1) 0,47 17 0,47 17 - -
[Tpaktuueckue 3ansatus (I113) 1,42 51 0,94 34 0,47 17
8 MOM Yuce 8 hopme NPaKmu4eckoll

S 0,50 18 0,25 9 0,25 9
Jlaboparopusie paboTs (JIP) 1,89 68 0,94 34 0,94 34
8 MOM Uucie 8 hopme NPaKmu4eckoll 050 18 0.5 9 0.5 9
no02omosKu ' : ’
CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21

CamocrosiTenbHOE U3yUEHHE Pa3/IeTIOB
MOJYJIS, B TOM YHCIIE TTOATOTOBKA K
MPAaKTUYECKUM 3aHATHUSIM,
nmabopaTopHBIM paboTaM, MOATOTOBKA
K TEKYyILEMY KOHTPOJIO, IPYTHUE BUbI
CaMOCTOSITENIbHOM paboThI
KonraktHas camocrositensHas padora | 0,01 0,2 - - 0,01 0,2
Buabl KoHTpOJIS
3auer - - + +
IK3aMeH + + - -
KonTakTHas paboTta - mpoMexyTouHas 0.4 0.4 i
aTTecTanus ' '
CamocTosTeIbHO H3YUCHHUE Pa3IeIOB
MOMYJIst

Buja uTOroBoro KOHTpoJIs: DK3aMeH 3auer
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1,21 | 43,8 0,64 23 0,57 | 20,8

35,6 35,6 -




Cemectp

Bceero
Bun yue6Ho# paboTsl 1 cemectp 2 cemectp
3E | AP | g | ACTP- | gp | ACTD.
4. q, q,
O01mast Tpy10€MKOCTb MOAYJIst 6 162 4 108 2 54

KonTakTHasi pabora — ayIuTOPHBbIE
3aHATHUSA:

6 mom uucne é popme
NPAKMUYEcKoil nO020MoKuU

3,78 | 102 2,36 | 63,75 | 1,42 | 38,25

1 27 0,50 13,5 0,50 | 135

Jlexruu (J1) 0,47 | 12,75 0,47 12,75 - -
[Tpaktuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
6 MOM Yucie 8 (hopme nPaKmu4eckoll 050 | 135 0.95 6.75 0.95 6.75
no02omosKu ' ' ' ' ' :
JlaGopaTopHbie paboTsl (JIP) 1,89 51 0,94 25,5 0,94 25,5
6 MOM Yucie 8 hopme nPaKmu4eckoll 050 | 135 0.95 6.75 0.95 6.75
no02omosKu ' ' ' ' ' :
CamocrositeabHasi padora (CP) 1,22 33 0,64 17,25 0,58 | 15,75

CamocrosiTenbHOE U3yUCHHE Pa3/IeIOB
MOJIyJIsl, B TOM YHUCJIE TOJATOTOBKA K
MPAKTUYECKUM 3aHATUSIM,
nabopaTOpHBIM paboTaM, MOArOTOBKA
K TEKYyIIEMY KOHTPOJIO, IPYTHUE BUIBI
CaMOCTOSITENTLHOM paboTHI
KonraktHas camocrositensHas padora | 0,01 | 0,15 - - 0,01 0,15
Buabl KoHTpOJIs
3auyer - - + +
9K3aMeH + + - -
KonTakTHas paboTta - mpoMexyTouHast 03 03 i
aTTecTarys ' '

CaMocCTOsATENBHO U3YUYEHHE PA3/IENIOB
MOJTYJIsI

Bua uTOroBOro KOHTpoJIs: JK3aMeH 3ager

1,21 | 3285 | 0,64 | 17,25 | 0,57 | 156

26,7 26,7 -

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIIMHBI
«IIpo6JieMbl yCTOHYHUBOIO Pa3BUTH»

1 Heab quCHMIUIMHBI — CHOPMUPOBATH y CTYJACHTOB IEJOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHIIETIINM YCTOMYMBOTIO pa3BUTHUA, MO3HAKOMUTH CTYACHTOB C LEISMH YCTOMYMBOIO pa3BUTHS,
MOHSATHUSAMH YCTOMYMBOCTH U HEYCTOMUYUBOCTH TMHAMHYECKUX CUCTEM B OKPYXAIOIIEM MHPE; pecypcax
U pa3BUTUHU, AHTPOIOIE€HHOM BO3JEHCTBUM Ha OKPYXAIOLIYI0 Cpeay, YIpaBICHUU KaueCTBOM
OKpY>KaloIleu Cpeibl.

2 B pe3yabTaTe M3y4eHUS IMCUMILUIMHBI 00yYAIOMIMIACH 10JIKEeH

Obnadams CIETYIONTUMH KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKCHHUS

VK-8.1; VK-8.2; VK-8.5; VK-8.6; YK-8.9; OIIK-3.2; OIIK-3.8; OIIK-3.12; OIIK-3.18

3namo:

— OCHOBHBIE OMPEICTICHUSI U TPUHIUIIBI KOHIIENIIMN YCTOMYUBOTO Pa3BUTHUS;

— OCHOBHBIE XapaKTEPUCTUKH OMOTHYECKHX, aOMOTHYECKMX M AaHTPOINOIEHHBIX (PaKTOPOB,
OKa3bIBAIOIINX BJIUSHUE HA KUBbIE OPTaHU3MbI, BKJIIOYAs YEJIOBEKA;

— OCHOBHBIE CYIIECTBYIOIIME MPOOJIEMbl, BO3HUKAIOIIUE MPHU B3aUMOJIECHCTBUU HSKOHOMUKH,
o0IIecTBa U OKPYXKAIOIIEH CPE/IbI;
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— COBpPEMEHHbIE CHCTEMBbl MHJEKCOB M MHIMKATOPOB YCTOWYHBOI'O Pa3BUTH, UX OCOOCHHOCTU U
HEJOCTaTKU;

Ymems:

— JIeNlaTh CUCTEMHBIA aHaJIN3 CYIIECTBYIOIIMX SKOJIOr0-COLMAIBHBIX, COLMATIbHO-3KOHOMUYECKUX
1 9KOJIOT0-3KOHOMUYECKUX MPOo0IIeM;

— HaxoQUTh Haubosiee palMOHAJIbHBIA BapUaHT pELICHUS MOCTABIEHHBIX 33Jad C Yy4ETOM
KOH(JIMKTA B MOTPEOHOCTSX YEIOBEKA M OTPAHUYCHHUSAX OKPY)KAIOILIEH CPeIbL;

Braoemy:

— HaBbIKaMM I10JIb30BaHUS COBPEMEHHOW JMTEpaTypold B 00JACTH YCTOMUMBOIO pa3BUTHS U
9KOJIOTHH;

— YMEHHMEM aHaJIM3UPOBAaTh HOBBIE TEOPETUYECKHE U IPAKTUYECKUE IPOTPaMMbl U IPOEKTHI,
HaIpaBJIeHHbIE Ha JOCTH)KEHUE 1eJIel YCTONYMBOIO Pa3BUTHS;
— TpUEeMaMH TIPUHATUS PEHICHWH TI0 YPETYJIMPOBAaHUIO KOH(MDIMKTHBIX CUTyallMii B 00JacTH
yYCTOMYMBOTO Pa3BUTHUS U HCIIOIH30BAHUS PECYPCOB.

3 Kpartkoe coep:kanue JMCHHIIIHHbI

Beeoenue
enu, 3agaun u npeaMer Kypca. Mecto Kypca B cUCTEME XMMHUYECKOI0 00pa3oBaHMsl. DKOJIOrHUYECKOe
oOpa3oBaHue U 00pa3oBaHUE JIJIsl YCTOWYUBOTO PA3BUTHSL.
Pazoen 1. Ocnoenvie nonamus Kypca. Qouiecmeo u okpycaouias cpeoa
Poct u pasButue. YCTOWYMBOCTh W HEYCTOMYMBOCTH JAMHAMUYECKUX cuUCTeM. buocdepa kak
IUHaMHuueckas cucrema. YesnoBek: Ouonormueckuil Bua v muBwinszanus. CucreMbl HOLAEpKaHUS
KU3HU M CHUCTEMBI MOJJIepKaHus uBUIN3anuu. Hacenenue, mpou3BOJACTBO, COCTOSIHUE OKPY>Karolei
cpenel. [loHsTHE yCcTOWYMBOrO pa3BuUTHsA. PuMmckmii KiIy0 w© rio00anbHas MpobOiIeMaTHKA.
Heo6xoaumMocte B ycroiftuuBoM pa3BuTHH. Cojep’kaHHe W HBOJIOLMS MpeACTaBIeHUil obuecTBa 00
YCTOMYHMBOM pPa3BUTHUU.
Paszoen 2. Buocghepa, ee 360110u4us u ycmoiiuugocmpv. IKocucmemvl 3emau u yCmouuu60Ccms
OcHoBHbIe cBeneHus o Tuianere 3emuisa. CTpoenne u coctaB arMocdepbl. MupoBoit okean. Jlutocdepa.
buotnueckass u abHOTHUYECKas cCoOCTaBisAoLMe Ouochepbl: OCHOBHBIE XapaKTepUCTUKU. lloToku
sHepruu B cucteme CouHiie-3emMIsl.
OcHoBHbIE MOHATHUS HKojoruu. CHCTeMbl MOANEpkKAHUS KU3HU Ha 3emuie: oOumii 0630p. IlonsTue
skocucteMbl. CTpyKTypa M  COCTaBISIOIIME dSKocucTeM. Buapl, mnomynsuuu, cooOuiecTsa.
B3aumopeiicteue BUI0B B dKocucTeMax. OCHOBHBIE TUIIBI SKOCUCTEM.
[ToToku 3Hepruu U BelecTBa B SKocucTeMax. Tpopuueckue nenu. Metabonnus3m U 2JIEMEHTHBINA COCTaB
KUBOM W HexuBoH MaTepuu. OCHOBHBIE OHOr€OXMMHYECKHE LHUKIBI (KPYrOBOPOTHI BEIECTB).
[uxnuaHOCTH TIpo1IeccoB B Onocdepe U yCTONIHBOCTD.
W3meHeHus B mOmymsinusx, COOOIIECTBaxX, HKOcHCcTeMax. Peakuus >KMBBIX CHCTEM Ha H3MEHEHHS
okpyxaromeit Cpenpl. Bo3aelicTBue yenoBeka Ha 3KOCUCTEMBL. 3aKOHBI M IPUHIUIIBI DKOJIOTHH.
buopasnoobpazue u ycrounBoCcTh 3KocucTeM. BumoBoe pazHooOpasue - HEOOXOIHWMOE YCIOBHE
ycTouMBOCTH Onochepsl.
Pazoen 3. Yenoseuecmeo kak wacmo ouocgepel. /lemozpaguueckue npoonemsl cospemenHnozo mupa.
OcobeHHOCTH 4YeJoBEeKa KakK OHOJOrMYeckoro Buja. JIMHaMuKa 4YeJOBEYECKOM MOMYJISIHH,
POKIaeMOCTh, CMEPTHOCTh, BO3pacTHas CTpykTypa. [IpoOiembl coBpeMeHHOro JTama pocTa
YHUCICHHOCTH HaceneHus. [‘eorpaduueckoe pacnpeneneHue HaceneHus. CenbCcKkoe M TOPOJCKOe
HaceneHue. YpOanuzauusa. Cpena oOuTaHus 4yeloBeKa M OKpyxkawomas cpena. DopmupoBaHue
TEXHOT€HHOW CpPEJIbl.
PerynupoBanue Hapononacenenusi. Ctabuinuzanys YMCISHHOCTH HACEJICHUS WM JENOMYIISALU: Ol[eHKa
IpeJebHON YMCIEHHOCTH HaceleHHus 3eMiid. Penmurno3nsie, HpaBCTBEHHBIE U COL[MATIbHBIC MTPOOJIEMBI
OTpaHUYEHUS POKIAEMOCTH U IJIAHUPOBAHUS CeMbH. PernoHanbHble 0COOEHHOCTH. MBIIUICHHE, S3BIK,
pons oOyueHusi. HereHerwueckuii KaHan BHAOBOW maMsATH. [lONOXUTENbHBIE W OTpUIATEILHBIC
MOCIICACTBHS HATMYMSI HETeHETUYECKOM nmaMsaTu. ['eHaepHbie mpoOaeMbl.
Pa3zoen 4. Pazeumue u pecypcoi
Ompenenenne  pecypca.  Kmaccudukanmust  pecypcoB.  HeBo3oOHOBHMBIE,  BO300OHOBUMBIC,
HeHucuepraemMple pecypchl. MarepuanbHble, SHEpreTudeckue W HH(OPMAIMOHHBIE PECYpCHI.
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I'enetnueckue pecypcebl 6mocgepbl. COCTOSHHE W MHPOBBIE 3amachl OCHOBHBIX BHJOB IPHUPOIHBIX
pecypcoB. ['eorpaduyeckoe pacnpezeneHue 3anacoB NPUPOIHBIX PECYPCOB.
PazButre nuBmIM3aMU U pacxoJ0BaHKUE MPUPOAHBIX pecypcoB. [IpUHIUIBI YCTOWYMBOTO pa3BUTHS B
OTHOIICHUU MPUPOAHBIX pecypcoB. Poiib BO30OHOBUMBIX M HEHCUEPHAEMbIX PECYPCOB B YCTOWYHUBOM
o01ecTBe.
Pazoen 5. Aumponozennoe 6o3oeiicmeue Ha ouocgepy
AHTpPOIIOT€HHbIE BO3MYILEHUS OMOI€OXMMHYECKMX LMKJIOB M JErpajallds CUCTEM MOAEp KaHUS
XU3HU. [ 100asIbHbIE, perMOHANIbHBIC U JIOKAJIBHBIE TPOOJIEMbI OKPYIKAIOILIEH Cpebl.
3arpssHenue atMocepbl (KUCIOTHBIE JOXKIM, (OTOXMMHUYECKHH CMOT M T.O.). 3arps3HEHHE
BHYTPEHHUX BOJ 1 MUpPOBOro okeaHa. 3arpsi3HeHue JIUTOC(epbl; Aerpajalus 3eMellb, OyCThIHUBAHHE.
Pa3zoen 6. Knumamuueckue nocieocmeus u3meHeHus cocmaea ammocghepul
I'moGanbHbIi SHEpreTHUECKUd OallaHC; MapHUKOBBIN 3(PPeKT Kak MPUPOAHBIN (aKkTOp MOIIEpKAHUS
YCJIOBUM CYIIECTBOBaHMS XWBOW wmarepuu. [lapHukoBbie ras3pl. VICTOUHMKM W CTOKH JIMOKCHAIA
yriaepona W APYTUX MapHUKOBBIX ra3oB. V3MeHeHHEe KOHIIEHTpalMU JUOKCHIA yIriiepoja U APYTUx
MApHUKOBBIX Ta30B B aTMOC(Epe; MEXaHU3M III00ATBHOTO MOTETIICHHUS.
[TocneacTBust 1I0OANBHOTO MOTEIUICHUS: TIOBBIIICEHWE YPOBHS MHPOBOTO OKEaHa, 3aTOIICHUE
NpUOPEKHBIX 30H; TasHUE JICAHWKOB W BEYHOH MeEp3J0Thl; JedopMalivs KIMMATHYECKUX U
CEJIbCKOXO3SUCTBEHHBIX 30H M reorpaguyeckoid CTPYKTYpbl IPOU3BOJCTBA MPOAOBOJIBbCTBHS,
M3MEHEHHUS PaCTUTEIbHOIO IOKPOBA, ONYCTHIHUBAHUE.
Pazoen 7. 3enenan pesonoyusn
3enmeHas XuMHMs. 3elieHas dHEpreThka. 3ejeHas dSKoHoMmHKa. lloHATne HU3KOyriepogHoOU
(uuxmuueckoil) sxoHoMuku. CreHapuu HH3KOYTJIepoaHOro pa3Butus s Poccun. Hawmmydmme
JOCTyNHbIE TexHoJoruu. (OCHOBHbIE MPHUHLIMIBI 3€IEHOI0 MPOU3BOACTBA. l'ocynapcTBeHHOE
peryaupoBaHue npupoionoyib3oBanus Ha ocHoBe HJ[T. Dkonornueckuii cien yenoBeyecTBa. 3eIeHbIN
o¢uc. KapOoHOBBIE TTOJIUTOHBI.
Paszoen 8. Mupogosspenue, 3muka u ycmouuugoe pazsumue.
[Tepexon oT obmiecTBa MoTpedIeHUs K yCTOWUYNBOMY 0011ecTBY. I3MeHeHne CTpYKTyphl TOTpeOHOCTEH
o0miecTBa U KPUTEPHUEB KauecTBa JKM3HU M YPOBHSA pa3BUTHA. POllb KyNbTYpHBIX U PENUTHO3HBIX
TpaauLui B IpobiieMe yCTOMUNBOTO Pa3BUTHS.
WNudopmanus, 3HaHUe, HayKa, TEXHOJIOTHH. YBETUYECHHUE POJIM HHPOPMAIIMOHHBIX PECYpPCOB B 00I1eM
Oamance pecypconorpebnenusi. MudbopmanumonHoe (mocTUHAYCTpHabHOE) oOmEecTBo. Poib
00pa3oBaHMs B yCTOMUMBOM OOIIECTBE.

4 O0beM yueOHOH TUCHUIIUHBI

O0beM TMCUMTTHHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
q, q,
O01mas TpyA0eMKOCTb IV CHUTITTHHBI 3 108 81
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 0,9 32 24
Jlexuun 0,45 16 12
[Tpaktaeckue 3arstus (I13) 0,45 16 12
JlabopaTtopusie padoTs (JIP) - - -
CamocrosiTenbHas padora 2,1 76 57
KonTakTHas camocTosTenpHas padora 0,2 0,15
2,1
CaMocCTOsITETbHOE U3YUYECHHE PA3/IeNIOB AUCITUIUIMHBI 75,8 56,85
Bua konTposs: 3auer

AHHOTanuA padoyeil MPOrpaMMbl IUCUUNIMHBI
«be30macHOCTh KU3HEAeATeIbHOCTI
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VYyebnaga jgucuuininHa "bBe3omacHOCTh KU3HEAEATeNIbHOCTH" - oOs3arelbHas AUCIUAILIMHA
(benepanbHBIX TOCYAApCTBEHHBIX 00pa30oBaTeNbHBIX CTaHAAPTOB BCEX HAMpPaBJICHUI MEPBOTO YpPOBHS
BBICIIIETO TTPO(ecCHOHAILHOTO 00pa3oBanus (OaKaiaBpuaTa) U CIeIHATUTETA.

1. Heap aucummiamubl - GopMupoBaHue NpohecCHOHATBLHOW KYJIbTYphl 0€30MacHOCTH, IMOJ]
KOTOPOW TOHMMAETCSI TOTOBHOCTh W CIIOCOOHOCTH JIMYHOCTH HCIIOJIb30BaTh B MpodecCroHAILHOM
NEeSTeIbHOCTH MPUOOPETEHHYI0 COBOKYIHOCTh 3HAHWM, YMEHUH M HABBIKOB [UIsl OOecredeHHs
Oe3omacHocTH B cdepe MpoPecCHOHATHHOU JAEATEIHHOCTH, XapaKTepa MBIIUICHUS W IIEHHOCTHBIX
OpHUEHTAIHH, TPU KOTOPHIX BOMPOCH OE30MMaCHOCTH PACCMATPUBAIOTCS B KAYECTBE MPUOPUTETA.

OCHOBHBIMH 33J]a9aMU JUCIUILTAHBI SBISIOTCS:

* npuoOpeTeHHe MOHUMAaHUA MPOOJEeM YCTOWYMBOTO pAa3BUTHUS U PHUCKOB, CBS3aHHBIX C
JeSITeIbHOCTHIO YETIOBEKA;

* OBJAJICHUE TMpUEMaMH palMOHAIN3AIUN >KU3HEIEATEIIbHOCTH, OpPUEHTHPOBAHHBIMU Ha
CHIDKCHUST aHTPOIIOTEHHOTO BO3JCHCTBHS Ha MPHUPOAHYIO Cpelny M oOecrieueHue O€30MacHOCTH
JUYHOCTH U OOIIECTBA;

* popmupoBaHue:

- KyJbTYpbl 0€30MacCHOCTH, HKOJIOTUYECKOTO CO3HAHMS U PUCK-OPUEHTHUPOBAHHOTO MBILIUICHUSA, MPHU
KOTOPOM BOIPOCHI OE30IMACHOCTH M COXPAaHEHUS OKPYKAIOMIEH Cpelbl pacCMaTPUBAIOTCS B Ka4eCTBE
BXHEHIIINUX MPUOPUTETOB KUZHECATEIILHOCTH YEIIOBEKA;
- KYJIbTYpBl TIPOPECCUOHATLHOW OE30MacHOCTH, CITIOCOOHOCTEH Ml MACHTU(DHUIIUKALMN OMACHOCTH U
OLICHUBAaHUS PUCKOB B cpepe cBoei MmpodeccrnoHalbHOM 1eTeIbHOCTH;
- TOTOBHOCTH TIPUMEHCHHUS NPO(DECCHOHANBHBIX 3HAHWUU [ MHHUMH3AIMM  HETAaTHBHBIX
HKOJIOTMYECKUX TOCIEICTBUN, oOecrieueHus 0E€30MacHOCTH W yAy4IIeHHs YCIOBUM Tpylda B cdepe
cBOCH Mpo(ecCHOHALHOM IeATETbHOCTH;

- CIOCOOHOCTEH K OIIEHKE BKJIaJa CBOEM MpeAMETHONW 00JacTH B pEIIeHHE SKOJIOTHYEeCKHX
npoOseM u mpobsiemM 0e30MacHOCTH.

2. B pe3ysbTare 0cBOEHUSI JUCHUILINHBI CTYI€HT /I0JIZKEH::

Obnadoams CcleAyOIUMU KOMIETCHIIUIMHI U WHANKaTOpamMu ux goctmwxenus: VK-8.1, VK-8.2,
VK-8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3namo:

- OCHOBHBIE TeXHOC(EepHBIE OMTACHOCTH, UX CBOWCTBA U XaPaKTEPUCTUKH;

- XapakTep BO3JICHCTBUS BPEIHBIX M OMACHBIX (DAKTOPOB HA YEJIOBEKA M MPHUPOIHYIO CpEny,
METO/IbI 3aIIUTHI OT HUX MPUMEHHUTENBHO K cdepe cBoel nmpodeccuoHalbHOM 1eITeTbHOCTH

Ymems:

- UASHTU(PUIIMPOBATH OCHOBHBIEC OIMIACHOCTH CPEIbI OOUTAHMS YETOBEKa;

- OIICHMBATh PHCK MX peallN3alliH, BEIOUPATh METOJBI 3alIUTHl OT OMACHOCTEH MPUMEHHUTEIHHO
K cdepe cBoeil mpodeccHoHANBHON IEATENBHOCTH M CHOCOObI obOecriedeHuss KOMGOPTHBIX YCIOBUM
KHU3HEICATCIIEHOCTH

Braoemy:

- 3aKOHOJATEJIbHBIMU U MPABOBBIMU aKTaMU B 00JacTU GE30MACHOCTU M OXpaHbl OKpYKaroen
cpenbl, TpeOOBaHUSAMHU K OE€30MacHOCTH TEXHHYECKMX pErJaMeHToB B cdepe mpodeccHoHaATbHOMI
JCSTEIILHOCTH,

- Croco0amMu ¥ TEXHOJIOTHSMHU 3aIIUTHI B UpE3BbIUAHHBIX CUTYAIUSX;

-IOHATUIHO-TEPMHUHOJIOTMYECKUM alapaToM B 00J1acTH 0€30MacHOCTH;

- HaBBIKAMU paIlMOHATM3alMU TPO(ECCUOHATLHON NEATENBHOCTH C IENbl0 O00ecTeueHus

0C30MMaCHOCTH M 3alTUTHI OKPYKAFOIIEH CPEIIbI.

3. Kparkoe coaep:xanue JUCUMIIMHBI.

1. BBenenue B 6e3onacHocTh. OCHOBHBIE TIOHATHS U OIpeiesieHus. be3onacHoCTh U ycTounBoe
pa3BUTHE.

2. Yenoek u TexHocdepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hEphl U TeXHOCHEPHOM 0€301MacCHOCTH.
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3. Wpentuduxanys U BO3ACHCTBHE HA 4YeNOBEKA BPEAHBIX M OIMACHBIX (PAKTOPOB Cpeabl
oOuTaHusl.

Knaccugukarus HeraTuBHBIX (PaKTOPOB CpeAbl OOMTAaHUS YeIOBEKa. XUMUYECKHUE HETaTUBHBIC
(dakTophl (BpemHbIe BelecTBa). MexaHWYECKHEe M aKyCTHYeCKHe KoseOaHus, BUOpalus H IIyM.
DNeKTpOMarHuTHbIC W3My4YeHUs: U nois. MoHnusupylomue nznydeHue. DaeKTpuiyeckuid Tok. OmacHbie
MexaHnuueckue (aktopsl. [Iporecchl ropeHHs M MOKapOB3PHIBO-  OMNAacCHBIE CBOMCTBA BELIECTB U
MaTepuanoB. CTaTHUECKOE AIIEKTPUUYECTBO.

4. 3ammTa yenoBeKa M Cpeabl OOMTaHMSI OT BPEAHBIX U OMACHBIX (PAKTOPOB MPUPOJHOTO,
AHTPOIIOTEHHOT'O ¥ TEXHOTEHHOTO MPOUCX 0K ICHHSL.

OcCHOBHBIE MPUHIUIBI 3alIUTHL. 3alIUTa OT XUMHUYECKUX U OHMOJOTMYECKHUX HETaTUBHBIX
¢dakTopoB. 3ammuTa OT DJHEPreTHMYECKUX BO3JIeHCTBHA u  ¢u3mueckux mnojei. OOecrneuenue
0€30MacHOCTH CcUCTEM, paboTaroIMX MOJ AaBiieHueM. be3omacHOCTh 3KCITyaTaluu TpyoOnpoBOAOB B
XUMHAYECKOH MPOMBIIUICHHOCTH. be3omacHas sKCIuTyatanysi KOMIPECCOpPOB. AHAIM3 M OLICHUBAaHUE
TEXHOTEHHBIX U IPUPOJIHBIX PUCKOB.

5. OOGecrnieuenne KOM(OPTHBIX YCIOBHH IS KM3HH W JIEATEILHOCTH uYenoBeka. [lonarue
KOM(DOPTHBIX WJIM ONTUMAIIBHBIX yCIOBHA. MUKpOKIuMAaT nomenieHuii. OcBeleHre U CBeToBasi cpea
B TIOMEIICHUH.

6. [lcuxodusnonornyeckue u IProHOMUIECKHE OCHOBBI OE30MACHOCTH.

[Icuxwyueckne MPOIECcChl, CBOWCTBA W COCTOSHUS, BIUSIONME Ha O€30MacHOCTh. Buabl u
YCIIOBUS TPYIOBOM JIEATEIHHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BbIYaiiHbIE CUTYallMH ¥ METO/IbI 3aIIUTHI B YCIOBUSAX UX PEaT3aIlHH.

O6mue ceaenus o UC. I1oxkap u B3pbIB. ABapuu HA XUMUYECKHU OMACHBIX O0bEKTaX.

Pagnanmonnsie aBapuu. [Ipubopsl paanaimoHHONW, XUMUYECKOH pa3BEIKU U TIO3UMETPHUECKOTO
KOHTpOJs. Upe3BblYaiiHble CUTyallud BOCHHOTO BPEMEHM. 3alluTa HACEeNeHHUS B YPE3BBIYAHBIX
CUTyanusx. Y CTONYMBOCTD ()YHKIIMOHHPOBAHUSI 0OBEKTOB IKOHOMHKH B YPE3BbIUAIHBIX CUTYAIIHSIX.

8. YmpapneHue 6€301acHOCTbIO JKU3HEAEATEIbHOCTH.

3akoHOMATEeIbHBIE W HOPMATHUBHBIC IMPABOBBIE OCHOBBI  YIPABICHHS O€30MaCHOCTHIO
KHU3HEJIEATENbHOCTH. DKOHOMUYECKHE OCHOBBI YIpaBleHHs Oe30macHOCThio. CTpaxoBaHHWE PHUCKOB.
I'ocynapcTBeHHOE yIipaBieHHe 0€30IacHOCThIO.

4. O0beM y4eOHOH JUCHHIINHBI

Bun yae6HO# paboTh B 3agerHbIX B akagem.
€IMHUIIAX qacax

OO611ast TPYA0EMKOCTh TUCIUTUTMHBI 4 144
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHA: 1,33 48
Jlexnun 0,89 32
[IpakTueckue 3aHsATUS - -
JlaGopaTopHble paboThI 0,44 16
CamocrosiTesbHast padora 1,67 60
KonTtakTHas camocrositenbHas paboTta - -
IToaroToBka K 1a00paTopHbIM paboTam 0,56 20
CamMOCTOSITETbHOE U3YUYCHUE PA3]IETIOB JUCIIUIUTMHBI 1,11 40
Buabl KOHTpOJIA:
JK3aMeH 1,0 36
KonTakTHas paboTa — mpoMeKyTo4Hast aTTeCTAlUs 1,0 0,4
ITonroToBka K 9K3aMeHy 35,6
Buj HTOroBOro KOHTpOJIs: IK3aMeH

Bunx yuebnoit paboThl B 3auetHBIX B actpon.

eIMHUIIAX qacax

OO6m1ast TpyA0EMKOCTh TUCITUTUTHHBI 4 108
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHSI: 1,33 36
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Jlexuuun 0,89 24
[TpakTHuyeckue 3aHATHS - -
JlaboparopHbie paboOThI 0,44 12
CamocrosiTejibHas padoTa 1,67 45
KonTakTHas camocTrosiTesbHas paboTa - -
ITonroToBka K 1a00paTopHBIM paboTam 0,56 15
CamocTosTenbHOEC H3YUYCHHUE Pa3/ICTIOB TUCIIUILUIMHBI 1,11 30
Buabl KOHTpOJIA:

IK3aMeH 1,0 27
KonTtakTHas paboTa — MpOMeXyTOYHAs aTTECTaIHs 1,0 0,3
IToaroroBka k ’K3amMeHy 26,7
Buja nToroBoro KOHTpoOJIs: IK3aMeH
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AHHOTanuaA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«/HxeHepHasi 1 KOMIIbIOTEPHas rpaguka

1 Heab AMCHMIVIMHBI — HAYYUTh CTYJCHTOB CII0CO0aM OTOOpa)KEeHUs! IPOCTPAHCTBEHHBIX (OpM
Ha IUIOCKOCTH, BBIMTOJIHEHUIO U YTEHHUIO YepTeX el MeToJaMH KOMIBIOTEPHOH rpaduKu U mpaBuiiaM M
YCIIOBHOCTSIM, IPUMEHsIeMbIM ITpu 3ToM (ctangaptam ECKJI).

2. B pesyabTare n3y4eHusi AMCUHUILIMHBI 00y4aIOLIUICH JOJIKEH:

Obnadams cneayroIMU KOMIIETEHIIUSAMU U UHAUKATOPAMH UX JOCTHXKEHUS:

YK-2.1; YK-2.6; YK-2.8; YK-2.10

3namy:

—  crmocoObl 0TOOpaKEHUs TPOCTPAHCTBEHHBIX (HOPM Ha TIOCKOCTH;

— IpaBWJIa U YCIOBHOCTHU IIPU BBIITOJIHEHUH YEPTEXKEl;

— BUJbl CHAMMETPUU T€OMETPUUYECKUX (PUTYP;

—  BMJIbI U3JCNIUI U KOHCTPYKTOPCKUX TOKYMEHTOB;

— OCHOBHBIC BH[bI Ipa)UuecKuX HHPOPMALMOHHBIX CUCTEM, 0a30BYIO T'papUUECKyI0 CHCTEMY,

UCIOJIb3YEMYIO B yU€OHOM IpoLecce.

— Vmems: BBINONHATH M 4YMUTATh YEPTEKU TEXHUUECKUX U3JEIMA C YYETOM JIEHCTBYIOIIMX

CTaHJapTOB;

—  BBINOJHATb U YUTATh CXEMbI TEXHOJIOTMUYECKUX MPOLIECCOB;
— HCIIOJIB30BaTh CPEJCTBA KOMIIBIOTEPHON Tpa(UKH JUIsl U3TOTOBICHUS YepTekKeil.

Bnaodemu:

— crocobaMu M prueMaMy U300pakeHus MPeAMETOB Ha IJIOCKOCTH;
— Trpaduueckoii cuctemon «Kommacy.

3 Kpartkoe conep:kanue JMCIUILTHHBI

Pa3znea 1. O0mme npaBuia BbINOJHeHHs YepTexkel. [IpaBuna BeInoiaHeHUs U opOpMIIEHUS
yeprexel B coorBercTBuu ¢ 'OCT. I'eomeTpudeckue nocTpoeHus.

Pa3nea 2. IIpoenupoBanue reomerpuueckux ¢puryp. Meroa npoekuuid. [Ipsimbie u KpuBble
muaud. [lnockocts. IloBepxHocTu. ['eomerpuueckue Tena. CUMMETpHs T€OMETPHUECKUX (GUryp.
Omnpenenenrve HaTypalbHOM BEIMYMHBI OTpe3ka MpsiMod U Iwiockod ¢urypsl. Ilepeceuenue
reoMeTpHuecKuX 00pa3oB.

Pa3nea 3. U3o0paxenus npeameroB no 'OCT 2.305-2009. Uznenusi 1 KOHCTPYKTOpPCKHE
AOKYMeHTbl. M300pakeHHs. AKCOHOMETPUUYECKHE uepTexH u3lenuid. Buapl wu3nenuit u
KOHCTPYKTOPCKHX JOKYMeHTOB. Cxembl. Pe3pObl: 00pazoBaHue, kiaccuduxanusi, u3oOpakeHue u
0003HaYeHHE Ha YepTeKe.

Pasnen 4. U3o0pakeHusi aerajieil M MX COeIMHEHHH. DCKU3bl U TEXHMYECKHE PUCYHKHU
neraneil. Pe3ap0oBble u3nenus u coeauHenus. [lpyrue BUapl pa3beMHBIX U HEPAa3beMHBIX COEIMHEHUN
JIeTajen.

Pa3nen 5. Uepre:xku cOopounbix eaununu. [IpaBuna BoinosHeHuss U opopmiieHus: cOOPOYHOro
yepTexka. JleranupoBanue yepTexeid COOpOUHBIX €TUHHII.

Pasnen 6. Komnbrorepnasi rpagpuka. Co3naHne M peJakTUPOBAHHUE YEPTEKEH METOJaMU
KoMmInbloTepHOH rpaduku. Co3gaHue TpexmepHbIX Mozeneil. Co3naHue acCOIMaTUBHBIX YepTexkel Ha
OCHOBE TPEXMEPHOU MOJEIH.

4 O0beM y4eOHOH JUCHHUILJIMHBI.

Beero Cemectp
Bun yae6HO# paboThI L 2
3 Axkan. 3E Axkan. 3 Axkan.
q. q. q.
OO01mast TpPyA0€MKOCTh JUCIUTIITNHBI 7 252 4 144 3 108

KonTakTHasi pabora — ayIMTOpPHbIE
3aHATHS:

B TOM 4mucJie B popMe NpakTHYECKOM
NMOATr0TOBKH

2,22 80 1,33 48 0,89 32

1,44 52 0,72 26 0,72 26
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Jlexun 0,44 16 0,44 16
ITpaktuueckue 3ausatus (I113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIe B (hOpMe PAKTHIECKON 144 59 0.72 26 0.72 26
IIOJATOTOBKH ' ! '
CamocrosiTesibHas padoTa 4,78 172 2,67 96 2,11 76
KonTaktHas CaMOCTOSTe b Has pabota 0.8 0.4 0.4
(3a4eT C OIEHKOM)
Kypcosas pabota 35,8 35,8
KonTaktHas caMOCTOSTe b Has pabota 4,78 0.2 2,67 211 0.2
(mpreM KypcoBoi paboThI)
IToaroToBka K KOHTPOJIBHBIM paboTam 36 18 18
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 99,2 776 216
JUCITUTLIAHBI
3auert ¢
3ader ¢ OLIEHKOM,
Bujx UTOroBOro KOHTpOJIS: o
OIIEHKOH KypcoBasi
padora
Bceero Cemectp
Bun yuebHO# paboTh A 1 A 2 A
3E CIp. | 3p c1p. | ap CTp.
q. q. q.
OO01mas TpyA0eMKOCTh JTUCIUATLITHHBI 7 189 4 108 3 81
KonTakTHas padoTra — ayiuTopHbIC 222 60 1,33 36 0,89 24
3aHATHS:
B TOM 4HCJe B (popMe NPAKTHYECKOM 144 39 072 195 | 072 | 195
NOATOTOBKH ! ! ' ' '
Jlexun 0,44 12 0,44 12
[Tpaktiueckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
B TOM YHCIIe B (hOpMe PAKTHICCKOH 144 39 0.72 195 | 072 | 195
MMOATOTOBKH ' ' ' ' '
CamocrosiTejibHas padoTa 4,78 129 2,67 72 2,11 57
KonTaktHas caMOCTOsATe b Has pabota 0.6 0.3 0.3
(3a4eT C OlLIEHKON)
KypcoBast pabora 26,85 26,85
KonTakTHas CaMOCTOATEbHAs pabota 478 | 015 | 2,67 211 | 015
(mprieM KypcoBOi paboThl)
[ToaroToBka K KOHTPOJIBHBIM paboTaM 27 13,5 13,5
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeiioB 24.4 5g 2 16.2
NUCHUIMIINHEI ! ' '
3auer ¢
B 3auer ¢ OLIEHKOIA,
W1 UTOTOBOI0 KOHTPOJIS: .
OIIEHKOM KypcoBasi
padora
AHHOTauus padoyeil NporpaMmMbl JUCUUILTHHBI
«IIpukaagHas MeXaHUKA
1. Heap AUCHUIUIMHBI — HAyYUTh CTYACHTOB TBOPYECKOMY TOIXOAYy K BBIOJHECHUIO

MHXEHEPHBIX pacueTOB Ha MPOYHOCTH, )KECTKOCTh U YCTOMUMBOCTH 3JI€MEHTOB KOHCTPYKLUH, eTanen
Y y3JI0B MAIllMH U almnapaToB.
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2. B pesyabTare n3y4eHust AMCUHUIIMHBI 00y4YAIOLIUHCH JOJIKEH:

Obnadoams cleAyoIUMU KOMIETSHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

VYK-2.1; YK-2.2; YK-2.4; YK-2.7; YK-2.8; YK-2.9; YK-2.10; I1K-1.1; I1K-1.2; [TIK-1.3.

3namy:

— OCHOBHBIE YPAaBHEHHS W METOJbl PELICHUS 3aJay CONPOTUBJICHHMS MaTepHaioB M JeTaleil

MalluH;

— OCHOBHBIE METOJbl PACUETOB HA IPOYHOCTh, JKECTKOCTh M YCTOWUYMBOCTb 3JIEMEHTOB

KOHCTPYKLMI MalluH U anmnaparos;

— OCHOBBI TEOPHUHU pacueTa JIeTajlel U y3JI0B MalllMH U allapaToB XUMUYECKON TEXHOJIOTUH;
— KOHCTPYKLHUH, TUIQKUA U KPpUTEpUU pabOTOCIIOCOOHOCTH AeTajeil MaliuH, COOPOUYHBIX €IUHUI]

(Y3710B) U arperaros.

Ymems:

— TPOBOJUTH PACUETHI JIEMEHTOB KOHCTPYKIIMI Ha OCHOBE METOJIOB COIIPOTUBJICHHS] MATEPHAJIOB;
— PpaccuMTHIBATh U KOHCTPYUPOBATH JI€TAJIU MAIIUH 0 UCXOAHBIM JaHHBIM;
— TPOU3BOAUTH PACUYEThl IO OCHOBHBIM KPUTEPHUSIM PAOOTOCHOCOOHOCTH M KOHCTPYHMPOBAHUS

JleTajiel MalivH;

— BBINOJHATh M YUTaTh TEXHUYECKUE CXEMBbI, YEPTEKU U ICKU3BI JeTalled, y3JI0B U arperatroB

MalIiH, COOPOYHBIX YePTEKEH U UepTEKU OOIIETO BUA.

Bnaodemu:

— HaBbIKaMH pacyeTa CONPOTUBIICHUS MATEPUATIOB AHAIUTUUECKUMHU METO/IaMU;
— HaBbIKaMM BbIOOpA MATEPUAJIOB IO KPUTEPUSIM IIPOYHOCTH;
— pacueTaMmM THUIOBBIX J€Tajlell MalluH, H0JIb3YyACh ClipaBOoYHOM utepaTypoil u 'OCTamu.

3. Kparkoe coaep:kanue JTUCHUTIIHHBI

Paznen 1. Onpenenenue peakuuii onop. PacrsiskeHue-cxkaTue. AGCONIOTHO TBEPIOE TEIO.
DneMeHThl CTaTUKU. YpaBHeHUs paBHoBecHs. CBsi3u M ux peakuud. OCHOBHBIE JAOMYIIEHUS MU
IOPUHIUIBI  CONPOTUBJIECHUS MarepuanoB. Merox ceuennidl. Hampsbkenus, nedopmanuu u
nepemenieHus. 3akoH ['yka. Jluarpammbl pacTsbKeHUs JUISl TUIACTUYHBIX U XPYIKUX MaTepUaoB U UX
XapaKTEPUCTHUKH.

Pa3znen 2. Kpyyenue. U3ru6. 3axon ['yka npu ciasure. BHyTpenHue cuioBble (pakTopsl npu
Kpy4YeHUH. Y CI0BHE IPOYHOCTU MPU KpydeHHUH. ['eoMeTpuueckne XapakTEpUCTUKH MJIOCKUX CEUEHUH.
[TonsiTe uyncroro M momepeyHoro u3ruOoB. OrnpeneneHHe HOPMAIbHBIX HamNpsyKeHUil. YciioBue
POYHOCTHU Npu u3rude. OnpeneneHne KacaTeabHbIX HaNpskeHni. PaninonanbHble GOpMBI ceueHU.

Pa3nen 3. CioxkHoe HanpsizkeHHOe cocTosiHue. OCHOBBI TEOPUM HANPSHKEHHOTO COCTOSHUS U
rUnoTe3sl NpoyHocTH. IloHsATHE HampsikeHHOro coctosHusa. OO0oOmeHHbINH 3akoH ['yka. IlonsTue
SKBHUBAJIEHTHBIX HAIPSHKEHUN M KPUTEPUEB MPOYHOCTU. ['UNIOTE3bI MPOYHOCTU. TOHKOCTEHHBIE COCYIbI
XUMHUYECKHX MpPOU3BOACTB. BbrIBOJ ypaBHeHus Jlammaca. YcnoBue mnpouyHocTtH. Pacuer cxatbix
CTepkHEel Ha ycToiunBoCTh. [IoHsATHE KpUTHYECKOH CUITbI U Kod(duIleHTa 3amnaca npouyHoctd. Pacuer
KPUTHYECKOU CUIIBI 110 Dunepy. [Ipenens mpumerumocTr GopMyiibl Didiepa.

Paznen 4. Jderanm mammu. Knaccuduxanus netaned MalldH W anmnapatoB XUMHYECKUX
npou3BoJCTB. Pe3bOoBble coenuHeHus. Pacuer OONTOBBIX COEAMHEHMH NIPU TMOMEPEYHBIX U
IIPOJOJBHBIX Harpy3kax. lllnoHounsle coennHenus. PacueT mMNoHOK Ha cpe3 U cMmsaTHe. Buael cBapku.
Bunel cBapsbix mBoB. PacueT Ha IMpPOYHOCTH CTHIKOBBIX M HAaXJIECTOYHBIX IIBOB. Banbl m ocu, ux
kinaccuukanus ¥ HazHaueHue. [lonmMNHUKK CKoNbkeHus. Marepuansl Biiuajasimeid. [lommmnanku
kaueHus. IlpuHUMIIMANbHOE YCTPOWCTBO W OCHOBHBIE T€OMETpUYEcKHe pa3mepbl. JlocTomHCTBa,
HE/IOCTaTKW M 00JaCTH NPUMEHEHHs NOJIIMITHUKOB KayeHHUs U CKoJbkeHHs. IIpuBoaHbie My(ThI.
Ha3znauenne. Kmaccudukamus wmydr. 3yOuateie mnepemgaun. OKpyXKHOE € paguabHOE YCHUIIHUA.
Penykropsl. Onpenenenue u Kiaccuuraus.

Paszgen S. Pacuer XxumMHMUyecKOro ammapara ¢ MeXaHHYeCKHM IlepeMelnBalouuM
ycerpoiictBoM. OQopmiieHHE MOSICHUTENbHOM 3anmucku. [IpoeKTHBIE U TPOBEPOYHBIE PaCUEThl THIIOBBIX
3JIEMEHTOB B COOTBETCTBUU C ACHCTBYIOUIMMH METOAMKaMu. YepTex 0011ero Buja anmapaTa ¢ BUAAMU,
paspe3aMu, CEYEHUSIMH U BBIHOCHBIMH JJIEMEHTAMH, HAIOIIMMH TIOJHOE MpPEJCTaBIeHHE 00 ero
YCTPOMCTBE U MPHUHIMIE PabOThl. YEPTEKU COOPOUYHBIX E€AMHULl U JAeraneil. YepTexu cOOPOUHBIX
€IUHHULL U JIeTaJIEH.

84



4 O0beM yueOHOM JUCUUIJIMHBI.

Beero Cemectp
Bun yuebnoit paboTbl 3
3F Axkan. 3E Axkan. 3F Axkan.
q. q. q.
OO01mast TpPyA0€MKOCTh JUCIUTIITNHBI 6 216 4 144 2 72
KonTakTHas padoTa — ay1uTOpPHbIE 2.22 80 1.78 64 0,44 16
3aHATHS:
B TOM umcJje B popMe NpPaKTHYECKOI 1,44 59 1.16 42 0,28 10
MOATOTOBKH
Jlexiun 0,89 32 0,89 32
[Tpaxtuueckue 3ansatus (113) 1,33 48 0,89 32 0,44 16
B TOM 4HCIIe B (hOpMe IPAKTHICCKON 144 59 0,72 26 0,22 8
MIOJITOTOBKH
CamocrosiTeJibHas pa6oTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocTosTensHas padora
. 0,4 0,4
(3a4eT C OIEHKOM)
KypcoBoii mpoekt 55,6 55,6
KonrtakTHas camocTosiTenbHas paboTa 0.4 0.4
(IprieM KypcOBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
PacueTHo-rpaduueckue paboTsl 18 18
ITonroroBKa K KOHTPOJIBHBIM paboOTaM 18 18
CamMocTosTenpbHOE U3YUYEHUE Pa3/IeioB 43.6 43.6
JICITUTUTAHBI
3ayer ¢ Kypcosoii
Bua uToroBoro KOHTpoOJIA: o
OLIEHKOIA NMPOEKT
Beero Cemectp
Bun yuebnoit paboThl 3
3F Acrtp. 3E Acrtp. 3F Acrtp.
q, q, q.
OO61mas TpyA0eMKOCTh AUCHIUTIIHBI 6 162 4 108 2 54
KonTakTHas paboTa — ayAuTOpPHBbIE 222 60 1,78 48 0,44 12
3aHSTHS:
B TOM 4HcJIe B popMe NMPAKTHIECKOI 144 39 116 | 315 | 028 | 75
NMOATOTOBKH
Jlexuun 0,89 24 089 24
[TpakTnueckue 3anstus (I113) 1,33 48 0,89 24 0,44 12
B TOM 4HcClie B (hopMe MPAKTHIECKOH 1,44 39 0,72 195 | 0,22 5
MIOJITOTOBKH
CamocrosiTesibHas padoTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocTosTensHas padora
. 0,3 0,3
(3a4eT C OIEHKON)
KypcoBoii mpoekt 41,7 41,7
KonrtakTHas camocTosiTenpHas pabota 03 03
(mprieM KypcOBOT'O IPOEKTA) 3,78 ' 2,22 1,56 ’
PacuetHo-rpaduueckne paboTsl 13,5 13,5
[ToaroToBka K KOHTPOJIBHBIM paboTam 13,5 13,5
CamocTosTenpbHOE H3YYCHUE Pa3/IeIIOB 32.7 32.7
JCITUTLIAHBI
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3ayer ¢ Kypcosoii

Bua uToroBoro KOHTpoJIA: “
OLIEHKOMH NMPOEKT

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IIpouecchl U anmapaTbl XMMHYECKO TEXHOJIOTUID

1. Ileap AMCHUIVIMHBI - BMECTE€ C JUCHHMIUIMHAMH OOIIEH XUMHUYECKOM TEXHOJIOTHHU,
XUMHYECKUMH TPOIECCAaMH U PEAKTOpPaMH U JAPYTUMHU, CBsI3aTh OOIICHAYYHYIO M OOIIEHHKCHEPHYIO
MOJATOTOBKY XHWMHUKOB-TEXHOJIOTOB, YTO HEOOXOJUMO MpH MOATOTOBKE OaKalaBpOB IO JaHHOMY
HAIPABIICHUIO JUISI HAYYHO-HCCIIEI0BATEIBCKON U IPAKTHYECKON pabOThI HA MPEAIPUSATHSIX.

2. B pe3yabTare u3yuyeHUs JUCHHUILIUHBI 00yYAIOIIUIICH TOJIKEH
Obnaoams cleayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHIKEHUS:

YK-1.1, YVK-1.2, VK-1.3, YVK-14., VK-2.3; YK-2.10., YK-3.3., YK-8.4., OIIK-2.6, OIIK-2.7,
OIIK-2.8., OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12., TIK-1.2, TIK-1.3., TIK-2.3., TIK-3.2.,
[1K-4.3.

3uamy:

— OCHOBBl TEOpPUM TIEpEHOCA MMIyJbCa, TEIJIa M  MAacChl;IIPUHLMIIBI  (PU3NUECKOTO
MOJEJIIUPOBAHUS TMPOLECCOB; OCHOBHBIE YypPaBHEHUS JBWKEHUS JKHJIKOCTEH; OCHOBBI TEOPUHU
TEeIUIoNepeIadr; OCHOBBI TCOPHUHU MaCCOIEpeIayrl B CHCTEMax CO CBOOOIHON M HENOIBHYKHOW TpaHUIICH
paznena ¢a3; TUIOBbIE MPOIECCHl XUMUYECKONW TEXHOJOTHH, COOTBETCTBYIOIUE alMapaTbl U METO/bI
UX pacyera;

— METOJIbl MOCTPOEHHUS AIMIIUPUUYECKUX U TEOPETUUYECKUX MOJEJIEH XMMUKO-TEXHOJIOTMUYECKUX
MIPOLIECCOB.

Ymemo:

— OIpPEIENITh XapaKTep JBUKEHUS )KUJIKOCTEH U ra30B; OCHOBHBIE XapaKTEPUCTUKH ITPOIIECCOB
TEIJIO- U Maccomepenadyu; pPacCYMTHIBaTh MapaMeTpbl U BBIOMpATh ammaparypy AJii KOHKPETHOTO
TEXHOJIOTHYECKOI0 Ipoliecca;

— PpacCcUMTHIBAaTh OCHOBHBIE XaPAKTEPUCTUKH XUMHUKO-TEXHOJIOTHYECKOTO IMpoliecca, BHIOUPATh
paIMOHATIBHYIO CXEMY.

Bnaoemy:

— METOJaMU TEXHOJOTMYECKHX pPACUETOB OTAEIbHBIX Y3JI0B M JIeTaled XUMHYECKOIo
000pynOBaHUS;

— HaBBIKaMH NMPOEKTUPOBAHUS THUITOBBIX aIapaTOB XMMHUYECKOW MPOMBIILIIECHHOCTH;

— METO/IaMHU OTPEJIeNICHUs] PAIIMOHAIBHBIX TEXHOJIOTHUECKUX PEKUMOB paObOTHI 000PYAOBAHHUS.

3. Kpartkoe cogep:xanue JTUCUMILIIMHbI.

Pa3ned 1. 'mapoauHaMuyeckue nNpouecchbl M annaparbl XUMHYeCKOM TeXHOJIOTHH.
1.1. Beenenue B nuctuurinHy. OCHOBHBIC TOHSATHS U OIPEICTICHUSI.

[Tpenmer mucuumuabl «[Ipomecchl u ammaparbl XUMUYecKol TexHonorum». Kiaccudukanus
npoueccoB. HempepbiBHBIE U IEpUOANYECKUE, CTALlMOHAPHBIE U HECTAIIMOHAPHBIE MPOIIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TPOIECCOB W OOIIHME MPHUHIMIBI pacdyera anmnapaToB XUMHUYECKOM
TEXHOJIOTUH.

Kunxoctu u ra3el. Knaccudpukanus xuakocreid. MaeanpHas xunkocts. KanenbHble U ynpyrue
Kugakoctu. Cuibl, JCUCTBYIOIIME B JKUIKOCTH: MAacCCOBbIE M TOBEpXHOCTHhIE. HampsokeHusi B
KUIKOCTSAX U ra3ax (TaHreHIMaIbHbIE U HOpMaJibHbIE). CBOMCTBA MKUJIKOCTEH.

Mopenb HenpepbIBHOM cpeabl. [ToHsTHEe (GU3NIECKOTO AIeMEHTapHOTO 00beMa.

1.2. OcHOBBI TEOPUU TIEPEHOCA.

OcHOBBI TeOpUU SBJICHUN TepeHoca: aHallu3 MEXaHW3MOB, MOJEIMPOBAHUS M Pa3pabOTKU
000OIIEHHBIX METOJIOB pacueTa THAPOMEXAaHUYECKHX, TEIJIOBBIX M MAacCCOOOMEHHBIX MPOIECCOB M
annapaTtoB. PEHOMEHOIIOTMYECKHE 3aKOHBI IEPEHOCA UMITYJIbCA, MAaCChl U SHEPTUHU. MONEKYIApHBIA 1
KOHBEKTHBHBI  mepeHoc. OOmme  3aKOHOMEPHOCTH  THUIPOJUHAMHKH,  TEIUIONEepenayud |
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Macconepenadnd. B3auMOCBsA3b 3THX IPOLECCOB B IPOMBIIIICHHON ammaparype. Ponb  sBiIeHMU
IIEpEeHOCca NPU XUMHUYECKUX NTPEBPALLECHUSAX.

MarepuanbHble U JHEpPreTHYEecKue (TEIJIOBbIE) OalaHChl; OINPEIEICHHE MAaCCOBBIX IOTOKOB H
JHEPreTUYECKUX 3aTpaTr. YCJIOBHsS PABHOBECUS M ONPEIECIICHHE HANpPaBJICHMs IIPOLIECCOB IEPEHOCca.
OOmwmii B ypaBHEHHH CKOPOCTH HPOIECCOB; ABIKYIIUE CHIIBI U KHHETHYECKHE KOI((UIMECHTHI.
JlumuTtHnpyromue ctaauu.

1.3. 'mapocraTuka.

Jubdepennmanbapie ypaBHEHHS paBHOBecHs Ouiepa. [lokosmiascs )XUIKOCTh MO JEHCTBUEM
cwibl TspkecTd. OCHOBHOE ypaBHEHHE TI'MApPOCTaTUKU. [IpakTuueckue NpUIIOKEHUS OCHOBHOIO
YPaBHEHHUS TMAPOCTATUKH.

1.4. I'magpoauHaMuka.

bananc cun npu OBMOKCHMM BSI3KOM HEC)KUMAEMOM JKUIKOCTH. YPAaBHEHHME HEPAa3pbIBHOCTH
(crmomHOCTH) TOTOKA. Y paBHeHne HaBbe-CTokca 1 ero (pu3nuecKuii CMBICI.

ITonoGHoe mpeoOpa3zoBanue ypaBHeHus HaBbe-Ctokca. be3pasMepHble nepeMeHHbIE - KPUTEPUU
THIpOAMHAMHUYECKOro monodust (Diinepa, PeitHonbraca, @pyna, TOMOXPOHHOCTH), MX (QHU3UUECKUI
CMBICJI; IapaMeTpuyecKue Kpurepuu. KpurepranpbHoe ypaBHEHNE ABU)KCHUS BA3KOM JKUJKOCTH.

VYpaBHeHue IBIKEHHS Ouiepa. DHEpreTuyeckuil OamaHc CTAlMOHAPHOTO JBMXKCHHUS HICATbHOU
KHUAKOCTU. YpaBHeHHE bepHyInM aisd HMIOCaIbHOM M PEANbHOM JKMAKOCTH. Ero mpakruueckue
NPWIOKEHUs (McTeueHue xuakocrel, Tpyoka [luro-Ilpanamns). [lpunuuns!l n3mepenust ckopocreil u
pPacxoJ0B JKUAKOCTH JIPOCCEIbHBIMU IPUOOpPaMU M ITHEBMOMETpUYECKUMHU TpyOkamu. OrmpeneneHue
pacxo0B IIPU UCTEUEHUHN KHUAKOCTEN Yepe3 OTBEPCTHS WIIM HACAJIKH.

I'uapoarHaMHUUECKUe PEKUMBI ABHKEHUS KUAKOCTEH: JJaMUHAPHBIA U TYpOYJIEHTHBIH.

Yucno PeliHonbaca U ero KpuTudeckue 3HaueHus. MexaHu3Mbl JJAMUHAPHOTO U TypOYJIEHTHOIO
teueHuil. [lonsarue TypOynentHocTH. [IpeacraBnenus o ruIpoOAMHAMUYECKOM MOTPAHUYHOM CJIO€ MPHU
TEYEHHH 110 TpyOaM M KaHaJlaM U IpU 0OTEKaHUHU TeJl.

Pacuer nmamerpa TpyOOIpOBOJOB M ammapaToB; BBIOOP CKOPOCTEH MOTOKOB U ONTHUMAJILHOTO
auameTpa TpyOOIpoBO/IOB.

Pacnipenenenue ckopocTeid Mo paauycy TpyObl HOCTOSHHOTO CEYEHHMsS TMpH JIAMHHApHOM
CTallMOHAPHOM TEUEHUHU.

Teuenne B Tpybax u Kanamax. Omnpenensiomuii HONEPEeUHbI pa3Mep MOTOKAa B KaHajax
MIPOM3BOJILHON (DOPMBI: THPABINYECKUI paJlycC, SKBUBAJIEHTHBIN TUaMeTp.

I'mppaBnuueckoe CONPOTUBIEHUE NMPU TEYEHHH XUAKOCTEH M ra3oB. Pacuer moreps Ha TpeHue
(ypaBuenue [lapcu-BeiicOaxa) u Ha MecTHbIe compoTuBIeHUsA. COOTHOIICHHS M HOMOTPAMMBI ISt
pacuera Kod(p@UIMEHTa TpPeHHsA. 3aBUCUMOCTH MEXIY pacxoJ0M M IepenajoM JaBieHus. Pacuer
Haropa JJjisl IepeMelIeHHs] )KUIKOCTEeN Yepe3 CUCTEMY TPYOOIIPOBOOB U alaparoB.

1.5. [lepemenieHNE KUTKOCTEH.

[lepemermienne SKUAKOCTEH C TOMOIIBIO MAalIMH, MOBBIIIAOMMX JaBieHHe. OObeMHbIE
(mopiIHEBble, POTAIMOHHBIE W JIp.) M JAUHAMHUYecKHe (LIEHTPOOEXKHBIE, OCEBbIE M Jp.) HACOCHI.
OcHOBHBIE MapaMeTpbl padOThl TMJPABIMYECKUX MAIIWH: MPOU3BOAUTEIBHOCTh, HANOp, MOIIHOCTD,
KIILI.

Pacuer Hamopa u mnoTpebiisieMOl MOIIHOCTH; MoaOOp aABWrarenss K Hacocy. OmnpezneneHue
JOMTYCTUMOM BBICOTHI BcachIBaHUs. SIBJIeHNE KaBUTALIMM U €T0 MPEeJOTBpaIlICHHUE.

OcobeHHoCcTH paboOThl, COMOCTABICHHE W O0JACTH NPUMEHEHHS OCHOBHBIX THIIOB HAcOCOB -
LEHTPOOEKHBIX, MOPIIHEBBIX (TUIyHKepHbIX) W Jp. Cps3p Hamopa, Momuoctd U KIIJ c
MIPOU3BOIUTENIBHOCTRIO  (XapaKTEepUCTHKH HacocoB). Pabora HacocoB Ha ceTh MU HMX BBIOOD;
pEryJIMpOBaHKE MPOU3BOAUTEIBHOCTH.

Pa3nea 2. TenJioBble mpounecchl H aNNapaTbl XMMHYECKONH TEXHOJIOTHH.
2.1. OCHOBHBIE IOHATHS U ONIPEJICNIEHUS B TEIIONEpeiaye.

OCHOBHBIE TEIUIOBBIE MPOLIECCHI B XMMHMUYECKON TEXHOJOTHMU: HAarpeBaHUE U OXJIAXKACHUE,
KOHJICHCALIAS [TapOB U UCIIAPEHUE KUIKOCTEH.

CranuoHapHBIi M HECTAllMOHApHBIM IIEPEHOC TEMJIOTHL. TeMieparypHoe 1oje, TIpaJueHT
TEMIEPATypbl W TEIUIOBOM IIOTOK; TEIUIONEepenada M TEeIulooTnada. TeMIeparypornpoBOJHOCTh —
TEIJIONHEPLIMOHHBIE CBOICTBA CPEIBI.
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2.2. IlepeHoc sHepruu B Jopme TEmaoThI.
TennoBoli OalaHC KaK YacTHBIN CiTy4ail SHepreTudeckoro damanca. OnpeneneHue TEII0BOM HAarpy3Ku
amrmapara Ipy U3MEHEHUH 1 0e3 MU3MEHEHHs arperaTHoro CoCTosHusA. Pacxo/ TeronocuTenei.

HuddepenunanbHoe ypaBHEHUE IepeHoca 3Hepruu B (opme TermnoTel, ypaBHeHHE Dypbe-
Kupxroga 1 TermionpoBoaHOCTH.

CranuoHapHBId MEPEeHOC TEIUIOThl Yepe3 IUIOCKUE M IMIMHApUYeckue cTeHku. CoueraHue
MEXaHU3MOB [1IEPEHOCA TEIUIOTHI (TEIJIONPOBOJHOCTH, KOHBEKLIUH, U3ITYUECHHUS).

KonBekTuBHBIN TiepeHOC TeIIOTh. be3pasmepHbie mnepeMenHble — uyucia Hyccenbra, Ilekie,
[Mpanarns, I'pacroga, Dypre. Pacuer ko3(hOUIMEHTOB TEIUIOOTAAYM TIPU BBIHYKICHHOM H
€CTECTBEHHON KOHBEKIIUH.

TemoobmeH pu U3BMEHEHUH arperaTHoro cocrosuus. Konnencamus napos. @opmyna HyccenbTa.
TermnooOMeH npu KuneHuu.

PannantHell TemonepeHoc. BzaummHoe wu3nyyeHue Ten. PaaMaHTHO-KOHBEKTHBHBIM IEPEHOC
TerioThl. PacueT moTeph TEMJIOTHI ammapataMd B OKPYXKAIOUIYI0 Cpeldy W TEIUIOBOM H3OJISIIHH.
OcCHOBHOE ypaBHEHUE TEIJIONIEPEAAYH.

2.3. Tensonepeiaya B MOBEPXHOCTHBIX TEIIOOOMEHHUKAX.

Temnonepenaya B MOBEPXHOCTHBIX — TEIJIOOOMEHHHMKAX.  AJJIMTUBHOCTh  TEPMUYECKHX
conpotuBneHuil. CpenHss OIBUXKYIIas cuia Tersionepenayn. OnpeaeneHue cpeaHeil ABMKYIIen CUilbl B
anmnapartax pa3JMuYHbBIX KOHCTpPYKUMH. B3anmHoe HampaBieHue IBMKEHMsI TeIUIOHOocuTened. Pacuer
MOBEPXHOCTHU TETNIOOOMEHHHUKOB.

Crioco0bl oBOJIa M OTBOJA TEIJIOTHI B XMMHUECKOH TeXHOoJIoTuU. TpeboBaHusl, IpeabsBIsIEMbIE K
terioHocutensiM.  OOorpeB  BOASHBIM — TapoM,  BBICOKOTEMIIEPATYPHBIMH  OpPraHMYECKUMU
TEIUIOHOCHUTEIISIMH, TOITOYHBIMU razamu. Crioco0s! a5ekTpoodorpeBa. OTBOJ TEIIOTHI BOAOH, BO3yXOM
Y HU3KOTEMIEPATypHBIMH TEIJIOHOCUTEIISIMHU.

TennmooOmenHble  ammapaThl; UX  kinaccudukanus. OCHOBHBIE  THIBl  HOBEPXHOCTHBIX
TEIUNIOOOMEHHUKOB (TpyOuaTble, IUIAaCTHHYATBIE, anmmapaTbl C MEPEMEIIMBAIOLIMMU YCTPOHCTBAMU U
T.4.) CMecuTenbHble TEMIOOOMEHHUKHU: TPAJAUPHHU, KOHJIEHCATOPBI cMelIeHHs. Bpibop onTuMalibHbIX
KOHCTPYKLIMH M YCIOBHM JKCIUIyaTalluM TEIUIOOOMEHHBIX amnmapartoB. (OCHOBHBIE TEHJIEHIMU
COBEpIICHCTBOBAHUS TEINIOOOMEHHBIX amapaToB.

Pa3nea 3. IIpoueccsl M annaparbl pas/ieleHHs] TOMOTeHHBIX CHCTeM (OCHOBHbIE MaccO0OOMeHHbIe
npoueccoi).
3.1._.OcHOBHBIC IOHATHS U ONIPEJICICHUs] B Maccorepeaaye.

Knaccudukanus nporeccoB MaccooOMeHa. OCHOBHBbIE MOHATHS M ompeneneHus. Ilpomeccsl co
CBOOOMHON M (DUKCUPOBAHHOW TpaHUIeW pa3fena a3 U ¢ paszgensomer (a3pl TIeperopoaKon
(memOpanoit). Hocutenu u pacnpenensiemsie BemiectBa. CriocoObl BeIpakeHUs cocTaBa (as.

DU3NKO-XMUMUYECKHE OCHOBBI MaCCOOOMEHHBIX MPOIECCOB. PaBHOBECHBIE YCIOBHUS U ONpEIEICHUE
HarpaBJieHUs TepeHoca BemecTBa u3 ¢aspl B ¢dazy. Koapdunmentsr pacnpenenenus. [lonsTtue o
MaccoIlepeiaye U MaccoOTaaue.

KoHnuenTpannonHoe 1mose, TpagleHT KOHIEHTpAaluH, OOIMNH W YAENbHBIM IMOTOK MAaccChl.
MonexymsipHas 1updy3us B )KUAKOCTSX, razax (mapax) u TBEpJbIX Teax.

3.2. MexaHU3MBI IEpEHOCa MACCHI.

YpaBHEHNE HEPA3PBIBHOCTH ISl IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHNE KOHBEKTHBHOT'O IIEPEHOCA MACChl B OMHAPHBIX CpeJiax.

Jndy3noHHBIN MOrpaHUYHBINA CI10H; TPO(UIN KOHIIEHTpALUi U CKOPOCTEH B MOTOKAX.

Koadduunents! maccootnaun. OCHOBHbIE MOJIENIbHBIE MPEACTABICHUS O MEXaHU3ME MaCCOOT/IauH.

MonenupoBaHre KOHBEKTHBHOTO maccooomena. Uucna Hyccenbra, Ilekne, IIpannrns, @ypse u
Ip., X (PU3MUECKUI CMBICII, AaHAJIOTUH C TEIIOBBIM 10JJ00MEM IPUMEHHUTENBHO K Ta3aM U KUAKOCTSIM.
Pacuer KOX(QPHUIMEHTOB MaccOOTIAaud B amNmaparax pasJd4HbIX THUIOB 10 YpPaBHEHHUAM C
0e3pa3MepHbIMU EPEMEHHBIMH.

Macconepenaya. OcHoBHOe ypaBHeHHE Maccornepenauu. CooTHOIIEHHEe MeXIy KodhduumeHramMmu
Maccomnepesayl ¥ MacCOOTAAYM, aJAUTUBHOCTb MU(PPY3MOHHBIX CONpOTUBICHUN. MHTEHCHMpUKanus
Maccollepeiauy MyTeM BO3AEHCTBYS Ha TMMUTHPYIOIIYIO CTaIUIO.
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Brnusinue ycnoBuil (TeMreparypsl, JaBlIeHUs, KOHIICHTPAIlM) Ha HAMPaBICHUE MacCOMepeHoca Ha
npuMepax adbcopOIUu; MPUHIUIIBI BEIOOpa aOCOPOCHTOB.
3.3. @a3oBoe paBHOBECHE.

MatepuanbHblii 0ajJaHC HEMPEPBIBHOTO YCTAaHOBHBIIETOCS MPOIECCa MPH PA3IMYHBIX CIIOCOOax
BBIPQKEHUS COCTaBOB (pa3 U UX PACX0JI0B; ypaBHEHUS pabounX JTUHUH.

[IpenenpHble KOHIIEHTPALMN pACTIPEIEIIEMOr0 KOMIIOHEHTa B OTJAIONICH M M3BJIEKaromeil (aszax
JUI TIPOTUBOTOYHBIX IMpOLEeccOoB. MaKCUMalbHO BO3MOKHAsI CTENEHb M3BICUYEHHUS, MUHUMAIbHBIA U
ONTUMAJILHBIA PACXO/IbI U3BJICKAIOMICH (Da3bl.

3.4. Metoj1bl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX anlapaTos.

Pacuer momepeuHoro cedeHus: (quamerpa) KOJOHHBI; MPEIEIbHO JOMYCTUMAas U SKOHOMUYECKU
ONTUMAaJIbHAs! CKOPOCTHU CILIOMIHOM (ha3bl.

PanmonaneHblii BRIOOp B3aMMHOIO HAamNpaBieHHUsS [BIKEHUS (a3 M OpraHu3aluy MOTOKOB B
MaccOoOOMEHHbIX amnmnaparax. Pacuer MaccoOOMEHHBIX IPOLECCOB U aIlllapaTtoB JJIsi CUCTEM C OJHUM
pacnpeznenseMblM KOMIOHEHTOM. (OCHOBBI pacueTa BBICOTHI MAacCOOOMEHHBIX —ammapaToB C
HETMIPEPBHIBHBIM M CTYNEHYAThIM KOHTAaKTOM ¢a3. J[Ba OCHOBHBIX METOJa pacyeTa: Ha OCHOBE
K03 (HUIIMEHTOB Macconepeaud U Ha OCHOBE MOHATHS TEOPETUUECKOM cTyneHu paszaeneHus. [lonstue
YHUCiIa €UHUI] TIEPEHOCa U BBICOTHI eAMHUIIBI TIepeHoca. dakTop macconepenaun. CpenHss IBUKYIIAS
CHJIa Maccolepeiayd. BiusHue NpoAoNbHOrO MNEPEeMENIMBAHUS HA CPEIHIO JBIKYIIYIO CHITY
Mmacconepenaun. llpomenypa pacuyera, ocHOBaHHas Ha OOBEMHBIX KOX(PQHIMEHTaX Maccolepeaayu.
I'paduueckuii 1 aHATUTHYECKUN METOIBI pacyerTa.

Pacder BBICOTHI MacCOOOMEHHBIX amMapaTOB CO CTYNEHYATHIM KOHTakToM ¢a3. DddekTuBHOCTH
ctyneHu mo Mbopdpu. Cesa3p uncna enuHul] nepeHoca u jokanbHoro KIIJ[ crymenu mo Moapdpu.
UncneHHbI pacyeT «OT CTYMEHH K CTYNEHW» M €ro rpaguyeckas MHTEPIPETAIUs ¢ UCIOIb30BaHUEM
«KUHETUYECKON nuHUM». YueT cTpykTypsl motokoB u KIIJ] Ttapenku. OcobeHHOCTH pacueTa
Tapenb4aThiX KOJIOHH Ha OCHOBE TOHSTHUS TEOPETUYECKON Tapenku. YHCio NeUCTBUTENBHBIX U
TEeOpeTU4YeCcKnX Tapenok. I (HeKTUBHOCT TapeIKu.

PanmionaneHbIit BHIOOp B3aWMHOTO HampaBieHUS JBIWKEHUS (a3 U OpraHu3aldu IMOTOKOB B
MacCOOOMEHHBIX allaparax.

3.5. AGcopbuus.

OO0mre MpUHIMIBI YCTPOMCTBA M KIacCH(PHUKAIUS alapaTtoB sl MACCOOOMEHHBIX MPOIIECCOB B
cuctemMax "raz(map)-kugakocts". OcOOEHHOCTH KOHCTPYKIUN aOCOpOEpoB.

OcHoBHbBIE THUIBI U O0JAacTU TpUMEHEHHUs: abcopOepoB: HAacaJOUHBIE U TapenbyuaThie KOJIOHHBI,
amnmaparsl CO CIUIONTHBIM M CEKIIMOHUPOBAHHBIM 0apOOTaKHBIM CJIOEM, ammapaThl ¢ JUCTIEPTUPOBAHUEM
AKUIKOCTH.

CxeMbl aOCOpOITMOHHO-1ECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHUEM H3BJICYCHHOTO KOMITOHEHTA W
perenepanueii abcopbeHta (mecopOrMeli mpHU MOBBIMICHHONW TeMIIEpaType, MOHMKEHHUEM HaBIICHUS,
OTJIYBKOW MHEPTHBIM HOCHUTEIIEM).

3.6. Juctunnamms. Pextudukaius.

Paznenenne mucTHINSIIMENH OJKUIKUX TOMOTEHHBIX CMECe M CHKIDKEHHBIX Ta30oB; 00JacTh
MPUMEHEHUS 1 0OCOOCHHOCTH MPOBEICHUS MTPOIECCOB MPH PA3TUIHOM JaBICHUU.

[TapoxuIKOCTHOE paBHOBECHE ISl CUCTEM C MOJHON M OrPAHUYEHHOM B3aUMHOM PaCTBOPUMOCTHIO
M €ro BIIMSHHE Ha BO3MOXXHOCTb pa3/ieJIeHUss KOMIIOHEHTOB JUCTUJUIALIMOHHBIMU MeToaamu. Pacuer
paBHOBECHSI ISl UICATBHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢pakimoHHas MeperoHka; neperonka ¢ aeduermanueii. MatepuanbHbIil 6anaHc, pacdyer
BBIXOJa MPOAYKTAa U €ro CPEAHEro COocTaBa IMpPH IEperoHke OWHapHBIX cMmeceid. CXeMbl yCTaHOBOK.
TermoBsie OalaHCHI U pacyeT PacXOA0B TEIUIOHOCUTENEH M1 3TUX MPOIIECCOB.

Pextudukanus. Ou3nKo-XMMHUUYECKHE OCHOBBI U OCOOCHHOCTH YCIIOBUI MPOBEACHHUS MPOLECCOB.
CxeMbl yCTAaHOBOK [UIi HENPEPHIBHOM M NEPUOIUYECKON peKTU(UKAIMK OWHAPHBIX CMECEH.
Oco0OeHHOCTH yCTpOMCTBA ammaparoB (HACAAOYHBIX M Tapeab4yaThlX KOJIOHH) U BBIOOpA PEKUMOB HX
paboTel ipu pekTHdUKauU (M0 cpaBHEHHIO ¢ abcopOimeit). OCOOCHHOCTH YCTPOWCTBA U BapUAHTHI
paboTHI UcTapuTeNei u aedIerMaTopoB.

89



MopenupoBaHHe U pacyeT MPOLECCOB U alllapaToB MPU HEMPEPHIBHON peKTU(PHUKAIMY OMHAPHBIX
cucreM. OCHOBBI YUCIEHHOIO U rpad0aHaIMTUYECKOr0 MeTon0B. MarepuanbHblil O6ananc. PabGoune
muand. OnpeneneHrne MUHUMAIbHOTO W pabouero duiermoBoro umcnia. TemoBoil 6ajmaHc W pacyer
pacxoJ0B TeIIOHOCUTENeH. [ [pUHIMITBI TEXHUKO-3KOHOMUYECKOH ONTUMHU3ALIUY [IPU pacueTe pabouero
(1erMoBOro ymMcia, pa3MEpoB anmnaparypsl U SHEPreTHIecKux 3arpar. OCHOBBI pacyeTa TapeiabuaThlX U
HACaJOYHBIX PEKTU(PHUKALIMOHHBIX KOJIOHH.

Paznen 4. Ilpoumecchl W anmaparbl pasjieJleHHsI TeTePOreHHbIX CHCTeM (OCHOBHBIE
THAPOMEXaHu4YeCKHe MPoLecchl).

4.1. PaznenieHue reTeporeHHbix cucreM. OCHOBHBIE TOHATHS U METOJIBL.

Knaccugukanus )XUIKUX U Ta30BbIX I'€TEPOreHHbIX CUCTEM: CYCIIEH3UH, SMYJbCUM, NIEHBI, MbUIN,
TyMaHbl. MarepHualibHbIi OanaHc MPOLECCOB pa3eIeHNs FETEPOr€HHBIX CUCTEM.

Onenka 3¢dekTuBHOCTH W BbIOOP ONTUMAIBHBIX IPOLIECCOB M aIApaToB JUIsl pa3lesIeHUs
TeTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Pa3nenenue xUAKMX M ra3oBbIX CUCTEM B IOJIe CHJ TsbkecTu. Pacuer ckopocrteil cBOOOJHOrO U
CTECHEHHOI'0 OCAXJCHMsI TBEPJbIX YaCTHI] LIAPOOOPA3HOM M OTIMYHBIX OT Hee (OpM B IOJE CHIIBI
TSYKECTH.

IIpoueccel oTCTauBaHMsI M YCTPOMCTBO aIapaToB pa3felIeHUsl CYCIIEH3MM, SMYyJIbCUN U IBLICH.
Pacuer moBEepXHOCTHM OCAXKIECHUS W MPOU3BOAMTEIBHOCTH OTCTOMHUKOB. YCTPOMCTBO M JACHCTBHE
LUKJIOHOB (IPOCTHIX M OaTapeHbIX), THIPOLMKIOHOB.

4.3. TeueHue KUIKOCTH Yepe3 HETIOIBHKHbBIE 3ePHUCTHIC U TICEB/IO0KIKEHHBIE CIIOU.

3HavyeHue TUAPOIMHAMUKH 3€pPHUCTBIX CJIOEB B Mpoleccax (GUIbTPOBAHMs, TEIIO- U MaCCOOOMEHA,
reTeporeHHoro karanusa u Ap. OCHOBHbBIE XapaKTEPUCTUKU ITHX CJIOEB: JUCIEPCHOCTb, YylElbHas
MIOBEPXHOCTh, IIOPO3HOCTb, JKBHUBAJIEHTHBIA JMAMETp KaHaJIOB. PacueT TI'MIpaBIMYECKOTO
COINpOTUBIIEHUS ciiosl. ['MapaBinnueckoe COMPOTHBIEHHUE CIIOEB HACAJOK MPOMBILIUIEHHBIX Macco- U
TEIUIOOOMEHHBIX alIaparosB.

Pexxumbl TeueHMs] TOTOKOB B HAcCaJO0YHBIX KOJIOHHaX. ['MIipaBiInyecKoe CONMpOTUBIIECHUE, SIBICHUS
MOJIBUCAHMUS, 3aXJICObIBaHNS U MHBEPCUU (a3 U pacyeT COOTBETCTBYIOIUX CKOPOCTEH.

I'inpoauHamMuKa MCeBIOOKMKEHHBIX (KUMALIMX) cioeB. O01acTh MPUMEHEHUS TICEBIO0KUKEHHUS.
OCHOBHBIE XapaKTEPUCTUKH IICEBIO0KMKEHHOTO COCTOSIHUA. [ Mapasianueckoe conporusieHue. Pacuer
CKOPOCTEH MCEBI00KUKEHHSI 1 CBOOOIHOTIO BUTAHUS, BBICOTHI IICEBIO0KMKEHHOTO ci10sl. OTHOpoAHOE
U HEOJHOPOAHOE TICceBIOOKMKEeHne. OCOOEHHOCTH TICEBIOOKMKEHHS TOJUAUCIEPCHBIX —CIIOEB.
[THeBMO- 1 TMIPOTPAHCIIOPT 3EPHUCTBIX TBEPBIX MaTEPHAIIOB.

4.4. duibTpoBaHUE CYCHEH3UIM M OYMCTKA Ia30B OT IbLICH.

Creundurka noBeleHUsI OCaJKOB KaK 3€pHHUCTBIX CJIOEB: CKMMaeMble M HEC)KMMAeMbIE OCAJIKH.
Bunelt  ¢unbrpoBasibHBIX meperopofok. axkTopbl, BIUSIOIME HA CKOPOCTh (DUIBTPOBaHUS.
@unbTpoBaHWE TPU IOCTOSIHHOM CKOPOCTH (MIBTPOBAHMS. OKCIEPHUMEHTAIBHOE OMNpeaeiIeHHe
KOHCTaHT ypaBHeHUs ¢uibTpoBaHus. Kiaccudukanus u ycTpoiCTBO OCHOBHBIX THUIIOB HETIPEPHIBHO U
NEPUOIMYECKH PAOOTAIOMIUX (PUIBTPOB U QUIBTPYIOIIUX LEHTPUYT.

4. O0beM yueOHOI JUCUMIIJIMHBI.

Beero Cemectp
Bun yueOHo# padoThI 2 6
3E Akan. 3E Akan 3E Akan

q, . 4. . 4.
OO01mast TpPyA0€MKOCTh JIUCIIATITIHBI 12 432 6 216 6 216
KonTakTHas padota - ayiuTOpHbBIE 3.6 128 1.8 64 1.8 64
3aHATHSA
Jlexiun 1,8 64 0,9 32 0,9 32
[Tpaktuueckue 3arstus (I13) 1,8 64 0,9 32 0,9 32
CamocrosiTejibHas padoTa 6,4 232 3,2 116 3,2 116
CamocTosiTeTbHOE U3YUYECHHE Pa3/IeNIoB 6.4 230 3,2 116 3,2 116
JUCLIUILINHEI
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Buabl KOHTpOJIA:

IK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTta - mpoOMeKyTOIHAS 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
[TonroroBka K SK3aMEHY 71,2 0,99 35,6 0,99 35,6
Bu1 H”TOroBOro0 KOHTPOJIS: IK3aMeH DK3aMeH
Beero CemecTp
Bun yueOHo# padoThI S 6
3E Actp. 3E Actp. 3E Actp.

q, q, q,
OO01mast TpPyA0€MKOCTh JTUCIUTIITHBI 12 324 6 162 6 162
KonTakTHas padoTa - ay1uTOpHBIE 3.6 9% 18 48 18 48
3aHATHA
Jlexmun 1,8 48 0,9 24 0,9 24
ITpaxtrueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTejibHas padora 6,4 174 3,2 87 3,2 87

CamocTosTeNbLHOE HU3YUCHUC pa3JCIOB 6,4 174 3’2 87 3’2 87

JUCLUILIMHEI
Buabl KOHTpOJIA:

IK3aMeH 2,0 54 1,0 27 1,0 27

KonrtakTHas paboTa - mpomMexxyToyHas 0.6 0,01 0.3 0,01 0.3
aTTecTanus 2,0

[TonroroBka K dK3aMeHY 53,4 0,99 26,7 0,99 26,7
Bua uTOroBoro KOHTpoJIs: 9K3aMeH IK3aMeH

AHHOTauA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«O0masg xXuMu4YecKkas TeXHOJIOT s

1. Heap aucuumiMHbl — (QOpMUpOBaHME 3HAaHMH B 00JacTH  peanu3alMd XUMMKO-
TEXHOJIOTUYECKHX IPOLIECCOB C YUETOM (U3HKO-XUMHYECKHX OCOOEHHOCTEH MPOTEKAIOIINX PEeaKIHi,
BbIOOpa ONTUMAJBHBIX YCIOBHM pealn3yeMbIX IpOLECcCOB, BbIOOpa 3(P(PEKTUBHBIX PEAKTOPOB,
MPUOOPETEHNUSI HABBIKOB B COCTABIIEHUN MaTE€PHUAJIbHBIX U TEIUIOBBIX 0alaHCOB, B pacueTe MpOLECcCoB U
PEaKTOpPOB HAa OCHOBE MAaTEMaTHYECKOIO MOJICIMPOBAHUS, TOJTYUYEHHUS 3HAHUI B 001acTH pa3pabdOTKu
sHEeprocOeperarommx XUMHKO-TexHojgorudeckux cucteM (XTC), Oe30TXOIHBIX M MallOOTXOJHBIX
TEXHOJIOTUI Ha IPUMEPE COBPEMEHHBIX MPOU3BOACTB.

2. B pe3ysibTare u3y4yeHHs TUCHHUIIUHBI 00yYAIOIUIICS T0JIKeH:

Ob6nadams CleAyIOMUMU KOMIIETCHIIUSAMYU M WHAUKATOPAMH UX JTOCTH)KECHUS:

OI1K-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3uamo:

— OCHOBBI TEOPUU XUMHUYECKUX MPOLIECCOB M PEAKTOPOB;

— METOJOJIOTHIO HCCJIEI0BAaHUS B3aUMOACHCTBHMS XHMHUYECKUX IPEBPALLEHUN M SIBICHUU
MepeHoca Ha BCEX MacCIITaOHBIX YPOBHSX;

— METOJIMKY BBIOOpa peakTopa 1 pacyéra mpolecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE ITPOLECCHI U PEAKTOPBl XMMUYECKON 1 OMOTEXHOJIOTHH;

— OCHOBHBIE MPHUHLMIIBI OPraHU3allMM XUMHYECKOIO IIPOM3BOJCTBA, €r0 HEpPapXUYECKYIO
CTPYKTYPY, METOIbl OLIEHKHU 3(PPEKTUBHOCTH IPOU3BOJICTBA;

— OCHOBHBIE XMMHUECKHE ITPOU3BOJICTBA.

Ymemo:

— paccuuTaTh OCHOBHBIE XaPAKTEPUCTUKHA XMMHUECKOTO IPOLIECCA;

— BBIOpaTh pallMOHAJIBHYIO CXEMY ITPOU3BO/ICTBA 3a/laHHOTO IIPOYKTA;
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— OLIEHUTh TEXHOJOTMUYECKYIO A(PPEKTUBHOCTH MPOU3BOICTBA;

— BBIOpATh (P PEKTUBHBIN THUIT pEAKTOPA;

— IIPOBECTH pacyeT TEXHOJIOIMUECKUX MapaMeTpoB AJIs 3aJaHHOTO IIPOLIECcCa;

— OIpEAETUTh MapaMeTPhl HAUITYYIIeH OpraHU3aluy MPoIecca B XUMUUYECKOM PEaKToOpeE.

Bnaoemy:

— MeTofamMH aHaian3a 3pGEeKTUBHOCTH pabOThl XUMHUUECKUX ITPOU3BO/ICTB;

— METOJaMM pacueTa ¥ aHajIu3a IIPOLECCOB B XUMUYECKUX PEAKTOpaX, ONpPEACICHUs
TEXHOJIOTUYECKHX MOKa3aTeNeH;

— METOJIaMH BBIOOpa XUMUYECKUX PEaKTOPOB.

3. KpaTkoe coaep:kaHue TUCHHUILINHBI:

Pa3nes 1. XumMnueckasi TEXHOJIOTHS ¥ XMMHYeCKOe IIPOU3BOACTBO.

1.1. OcHoBHBIE ONIpeae/IeHUs U TOJIOKEHHSI.

Xumuueckass TexHOJorusa. OOBEKT XHUMHUYECKOW TEXHOJIOTHH. MeXOTpacieBol XapakTep
XUMHUYECKON TEXHOJOTHH. Pa3BuTHE XMMHYECKHX IMPOU3BOJCTB U XUMHUYECKOW TexHoJoruu. Mecto
XUMAYECKOH TEXHOJOTHH B TPOMBIIUICHHONH cdepe W MEeTOJOB XWMHUYECKOW TEXHOJIOTUU B
HEXMMHUYECKUX OTPACISIX MPOMBINUIEHHOCTH. CHCTEMHBIN aHallu3 CII0KHBIX CXEM U B3aUMOJICHCTBUMN
AJIEMEHTOB CXEMBbI — IIOHATHE U cofiepkaHue MeToaa. Pu3nyecKoe U MaTeMaTU4eCKOe MOIETUPOBaHNE,
ONpeAeNieHUE U OCHOBHBIE TMOHATHS, WX MECTO B HWHXCHEPHO-XUMUYECKHUX HCCICIOBAHUIX U
pa3paboTkax. MecTo W 3Ha4eHHWE HATYPHOTO M BBIYMCIHUTENBHOTO 3KcrepuMeHTa. ConepxaHue u
3a/1auu yueOHOro Kypca.

1.2. XuMu4veckoe npou3BoOaACTBO.

[TonsiTHE 0  XMMHUYECKOM  MPOU3BOJACTBE. MHOTrO(YHKIIMOHANBHOCTh  XUMHYECKOTO
npou3BojicTBa. O0IIas CTpyKTypa XMMUUECKOI0 Mpon3BoAcTBa. OCHOBHbIE OACUCTEMbI XUMHUECKOTO
pon3BoAcTBa. OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHTBI XUMUYECKOTO ITPOU3BOJICTBA.
KauecTBeHHBIE M KOJIMYECTBEHHBIE I10KA3aT€d XUMHYECKOIO IPOM3BOJACTBA: TEXHOJIOIMYECKUE,
YKOHOMMYECKHUE, IKCIUTyaTallHOHHBIE, COLUATIbHBIE.

1.3. CoipbeBble pecypchl, BOJa M JHEPIrusi B XUMH4YeCKOM IIPOM3BO/ACTBeE.

Knaccugukaius ChIpbeBbIX PECYpCOB MO PA3JIMYHBIM TNpU3HAKaM — (a30BOMY COCTOSHHIO,
MIPOUCXOXKACHNIO, ICTOYHUKaM. MUHepanbHOE ChIpbe (PYy/bl U MOJIE3HbIE HCKOMIAEMbIE), OPraHUUYECKOE
IPUPOJHOE ChIphE (TOPIOYHE UCKOMAeMBbIE), PACTUTENIBHOE U )KMBOTHOE ChIphE€, BTOPUUHOE ChIPbE — UX
UCIOJIb30BaHWE W NyTH mepepadoTku. OCHOBHBIE CHOCOOBI MEPBUYHON OOPAaOOTKH  CHIPbS
(oboramieHue, O4YHMCTKA, MOJArOTOBKA K TPAaHCHOPTUpPOBKEe M mepepaborke). IloHsatue, cymHocTh U
MpUMEpBl yIIIyOJIEHUs MCIOJIb30BAaHUS ChIpbi, KOMOWHHPOBAHHS IPOU3BOJCTB M KOMIUIEKCHOM
nepepaboTKU CHIPBS.
3HaueHue U UCIOJb30BaHUE BOJbI B XMMHUYECKUX IMpou3BojcTBax. Mctounuku Bonbl. TpeGoBaHMs K
TEXHOJIOTUYECKOH M OBITOBOM Boje. lIpomblluieHHas MOJATOTOBKAa BOJBI M METOABI €€ OYUCTKU OT
npumMeceif. OCHOBHBIE METOJBI KOHTPOJS KayecTBa BOJbl. OKOHOMHUS BOAONOTpEOJIEHUS B
MPOU3BOJICTBE. BO/I00GOPOTHBIE CHCTEMBI.

Buapl u MCTOUYHUKH PHEPTUU B XMMHUYECKOH MPOMBINUIEHHOCTH. Macimtabbl MOTpebieHus 1
CHOCOObI YMEHbILIEHUS SHepreTuuecKkux 3arpar. CyIUIHOCTh U MPUMEPhl pereHepaluu U peKyrepaniu
SHEPrUHU. DHEPrOTEXHOJIOIMYECKUE CUCTEMBI. BTOpHYHBIE SJHEPTETUYECKUE PECYPCHI.

Paspnen 2. Teopernueckue 0CHOBbI XHMHUYECKHMX NIPOLIECCOB U PEaKTOPOB.

2.1. OcHOBHBIE OMpeiesIeHUs] U TOJI0KeHHUsl.

OU3NKO-XUMHUYECKHUE 3aKOHOMEPHOCTH XHMHUYECKUX IMPEBPALIEHUI — CTEeXHOMETpUYECKHeE,
TepMOJUHAMHUYECKHE, KUHeTHueckue. lloka3zaTenn XUMHUYECKOro TMpEeBpallleHuss — CTENEHb
MpeBpalIeHHs], BBIXOJ MPOAYKTa, MHTErpajbHas U AuQdepeHnranbHas CEeIeKTUBHOCTH, CKOPOCTH
peaxkLuy 1 NpeBpallieHusl PeareHTOB.

2.2. XumMHYecKHe NMpouecchl.

Omnpenenenne. Kraccudukanus XUMHUECKHMX TPOLECCOB IO PA3IMYHBIM IpPU3HAKAM —
XUMHYECKUM (BUJ XUMUYECKON peaKku, TEPMOJIUHAMUYECKHIE XapaKTEePUCTHKHU, CXeMa MPEeBpaIlCHU)
1 $a30BbIM (UHCIIO U arperaTHoe cocTosiHue ¢as).

I'omorennsii xumuueckuid mporecc. OmnpeneneHue W TNpUMEpbl. BinsHHE XUMHUYECKUX
MIPU3HAKOB U YCIOBHI MPOTEKaHMS Mpoliecca Ha ero nokaszarenu. CrnocoObl MHTEHCU(PUKALHIH.
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[TonaTHe onTUMaNbHBIX TemnepaTyp. ONTUMaNbHbIE TEeMIEpaTyphl A OOpAaTHMbBIX M HEOOPAaTUMBIX
9K30- U SHJOTEPMUUYECKHUX pEaKIHil.

['ereporeHHblll  (HEKATAIMTUYECKUI) XUMHUUECKMM mpouecc. OnpeneneHue U IPUMEPHI.
CrpykTypa mpouecca u ero cocrapusomue (cranuu). HaOmromaemass CKOpPOCTb XMMHMYECKOIO
npeBpamieHust. O6macTu (peXUMBbI) TPOTEKAHUS TPOLIECCa, TUMUTHPYIOIIAS CTAIHSL.

['eTeporeHHblii XUMHUYECKHI Mporecc "ra3 ((KUIKOCTh) - TBepaoe". OO0CHOBaHME, TOCTPOCHHE
U aHaM3 MaTeMaTHYeCKOW MOJAENH JUIsl peakiuil ropenus (Mozens "cxumaromiascs cepa") u
TOMOXMMHYECKOW (Moaenb "¢ HeB3amMmojeHcTByromuM  sapom'). HaOmiomaemas  CKOpOCTh
IpeBpaIleHHs], BpeMsl MPEBPAIICHUs U MyTH MHTEHCU(DUKALNMU A Pa3IUYHBIX 00JIACTeH MPOTEKaHUS
nporecca.

['eTeporeHHbIit XUMHUUECKUH mporiecc "Ta3 ()KUIKOCTB) - )KUAKOCTh". OO0CHOBaHNUE, TOCTPOCHHUE

U aHaIu3 MareMaTuueckod Mojenu. HaOmromaemasi cKOpoOCTb NpeBpalleHuss U 00JIACTH MPOTEKaHMs
npouecca. [lytn uaTeHcuukanuu Juis pa3aMuHbIX PEKUMOB MpoIiecca.
Karanutnueckuit npouecc. Omnpexnenenue, kiaccuukanus, NpuMepbl. ['eTeporeHHbI Katain3 Ha
TBepAOM Karainuzarope. OOOCHOBaHHME, IOCTPOEHHE U AaHAJIW3 MaTeMaTU4YecKOoW MOJeNu Ha
KaTaJIUTUYECKOM TOBEPXHOCTM M B IOPUCTOM 3€pHE Karanuzaropa. HaOmromaemass cKOpoCTh
IpeBpalleHust U 00J1acTU NpoTeKaHus npouecca. CTeneHb UCIO0JIb30BaHMsI BHYTPEHHENW MOBEPXHOCTH.
[TyTu MHTEHCH(pUKAIUN KaTATUTHYECKUX IPOLIECCOB.

2.3. XumMnuecKue peakTopbl.

OnpeneneHue W Ha3HAYEHUE XHMHUYECKOTO peakTropa. PeakTopbl B XHUMHYECKMX U
HEXMMMUYECKUX OTpaciisiX MPOMBINUIEHHOCTH. O030p TUIIOB XMMHUYECKUX PEAKTOPOB, UX CTPYKTYpHbBIE
3JIEMEHTSHI (peaKkIMOHHAs 30Ha, YCTPONWCTBA BBOJIA U BbIBO/IA, CMELICHHUS, PA3/IEICHUS U pacpeaeIeHHs
[IOTOKOB, TEMJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IIPOLIECCHI U SIBJICHUS B HUX.

Cucremaruzanusi TpOLIECCOB B XHMHYECKOM peakTope Mo MacmTaly HX HpOTEKaHHUS:
XUMHUECKas PeaKIus, XUMUYECKHI IMpoLecc B 3JEMEHTapHOM OOBbeME, MPOLECChl B PEAKIMOHHOM
JJIEMEHTE M B PEAKTOpPE B LIEJIOM, UX B3aUMOCBA3b M HEpapXUYecKas CTPYKTypa MaTeMaTHYECKON
MOJIEJH Tpoliecca B peakTope. [Ipumepsl npoiieccoB B pa3inyHbIX BUAAX XUMUYECKUX PEAKTOPOB.
Knaccugukaius npoueccoB B peakTopax MO pa3IMYHBIM MpPU3HAKaM - BHUJ XMMHUYECKOrO Ipoliecca,
OpraHu3aiys MOTOKOB PEareHTOB (CXeMa JIBUKEHHUS PEreHTOB Yepe3 peakTop, CTPYKTypa IMOTOKOB B
PEaKIMOHHOM 30HE), OpraHu3alys TEIUIOBBIX IOTOKOB (TEIUIOBOM pEeXUM, CXeMa TeIIo0OMEeHa),
CTallMOHAPHOCTH MpoIiecca.

O6ocHOBaHME U OCTPOCHHE MAaTEMaTHUECKOM MOJIENH MpoIecca B PEaKTOpax pa3IMyHOro THIa
KaK CHCTEMbl ypaBHEHHUIl MaTepHaJbHOTO W TEIJIOBOrO OajJaHCOB Ha OCHOBE JAaHHBIX O CTPYKTYype
IIOTOKA, XUMUYECKUX NPEBPALLIECHUAX, SBICHUSIX MEPEHOCA TEIUIA U BEIIECTBA U MX B3aHMMOJECHCTBHM.
CucremaTtu3zanus 1 Ki1accuukaims MaTeMaTHYeCKUX MOJIEeH MPo1ecCcoB B pEaKTOpaXx.

H3oTepMuyeckue mpoueccsl B XMMUYECKOM peakTope. BiusHue cTpyKTypsl MoToKa (UaeanbHOe
CMEIICHHE U BBHITECHEHHE), CTAIIMOHAPHOCTH Tpoliecca (MPOTOYHBINA U MEPUOTNYECKUI), TapaMETPOB U
yCIIOBUHM NpPOTEKaHUs mpolecca (TeMneparypa, KOHIEHTpalus, AaBlieHne, 00beM peaklMOHHON 30HBI,
BpeMs), BUJIa XUMHUECKOM peakiuu (MpocTast U CIIOKHAasi, oOpaTuMasi 1 HeoOpaTuMasi) U ee mapaMeTpoB
Ha Mpo(UiIM KOHIEHTpAlMil M TOKa3aTeNM Ipoliecca B peakTope (CTENeHb MPEeBpaLIeHHs, BBIXOJ
IIPOJYKTa, CENEKTUBHOCTh Ipouecca). OCHOBBI pacuera npouecca B peakrope. ComocraBieHue
3¢ (HEeKTUBHOCTH TPOLIECCOB B PEAKTOpPaX, OMUCHIBAEMBIX MOJEISMU HI€aIbHOTO CMEIIEHUsS |
BBITECHEHHSI.

HeuzotepMuueckue mporeccsl B XUMHUYECKHX peakTopax. OpraHuzanus TEIJIOBBIX MOTOKOB U
pPEeKMMOB B XHMHUYECKHMX peakTopax. PacmpeneneHune Temneparypbl, KOHLEHTpalUMii M CTENEHU
IIPEBpAILEHNs] B PEAKTOPE B PEKUMaX HIEATbHOIO CMEUICHHMS U BBITECHEHMs, aJnabaTU4ecKoM M ¢
TeriooOMeHoM. CBsI3b TeMIepaTypbl M CTENEHH IpEeBpalleHUss B aauadaTHYecKOM Ipoliecce.
ComnocraBieHre ¢ M30TEPMUYECKHM PEXUMOM. UHCIO M yCTOWYMBOCTH CTALIMOHAPHBIX PEXHMOB B
peaKTopax UJealbHOIO CMEIICHUS.

2.4. [IpompbllLIeHHbIe XUMHYECKHE PEAKTOPBI.

Ha koHKpeTHBIX mpuMepax NOPEeIMETHO PacCMaTPUBAIOTCS IPOMBIIUIEHHBIE PEAKTOPHI s
IIPOBE/ICHUSI TOMOTCHHBIX, TE€TEPOr€HHBIX M KaTaJIUTHYECKUX IPOLECCOB — THUIBl PEAKTOPOB,
KOHCTPYKTUBHBIEC XapaKTEPUCTUKU U OCOOCHHOCTH PEXHMa, 00JIACTH UCTIOIb30BAHUSI.
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Pa3nen 3. XuMuueckoe npou3BoACTBO, KAK XUMHKO-TEXHOJIOTMYECKAsl CHCTEMA.

3.1. CTpyKTypa U ONUCAHUE XMMHUKO-TEXHOJIOTHYECKOH CUCTEMBbI.

XUMHYECKOE MPOU3BOJCTBO Kak XUMHUKO-TexHonorudeckas cuctema (XTC). [lonsitue cuctemsl
n XTC. CocraB XTC: anmemeHTdl, cBsi3u, mojcucteMbl. DieMeHThl XTC, kinaccudukamus 1mo BUIY
MPOIIECCOB U Ha3HayeHUlo. TexHomoruueckue cBsizu 3neMeHToB XTC (motoku). [locnenoBarenbHas,
napajuiejibHas, pa3BEeTBJICHHAs, IOCIEIOBaTEIbHO-00BOAHAs  (Oaifmac), oOparHas  (peruKiI)
TEXHOJIOTHYECKHUE CBA3U. VX cXxeMbl 1 Ha3HAUYEHUE.

Onucanne XTC. Bunpt monenet XTC - onucarenbHbie U rpadudeckue. OnucarenbHbe MOACIN
- XUMHUYECKas cXeMa W Maremarthueckas wmojenb. [ paduyeckue wmoaenu - (QyHKIMOHAIbHAS,
TEXHOJIOTHYECKas, CTPYKTypHas U Jpyrue (creuuanbHble) cxembl. Ha3zHaueHuwe, mpuUMeHEHUE U
B3aUMOCBS3b MOJICIIEH.

3.2. Anasmms XTC.

[Tonsitue, 3amaun u pesynbTaThl aHanm3a XTC - cocrosaue XTC, MarepuaabHbIi U TEIJIOBOM
OanaHChl, TOKA3aTeN XUMHUECKOTO IIPOU3BOICTBA.

Cgoiictea XTC Kak cCHCTEMBI: B3aHMMOCBSI3aHHOCTh PEXHMOB JSJEMEHTOB, paslinuue
ONTUMAJIbHOCTH 3JIEMEHTA OJUHOYHOIO U B CUCTEME, YCTOMUYHUBOCTh U CYIIECTBOBAHUE CTALIMOHAPHBIX
PEXKUMOB U JIp.

MartepuanbHblii U TemnoBol OajaHchl. MeTOauKa COCTaBICHHUS M pacueTa MaTepuajbHBIX U
terioBeix OanmancoB XTC m ee moacucreM. OcoOCHHOCTH pacyeTa OalaHCOB B CXEMax C PEIUKIIOM.
dopMsbI TipeicTaBlIeHUs 0aTaHCOB (TaOIHUIIbI, TUArpPaMMBbl U Ap.).

MarepuanpHblii OallaHC JUII MacCOOOMEHHBIX M PEaKIMOHHBIX 3JIEMEHTOB. lcmonb3oBanue
CTEXHOMETPUYECKUX, TEPMOJUHAMUYECKHX M MeX(a3HbIX OalaHCOBBIX COOTHOLICHHH. CTeneHb
HCII0JIb30BaHUSI CHIPHEBBIX PECYPCOB.

DOHTaJIbNHUIHBIN, YJHEPreTUYecKuil (Mo MOJIHOM PHeprun) u sKcepreTudeckuit O6amancel u KI1JI.
Wx conocraBnenue u ncnoib3oBanue B ananuze XTC.

3.3. Cunre3 XTC.

[Tonsitue u 3anaun cuHte3a XTC. OcHoBHble 3Tanbl pa3padotku XTC. Pons MaTemaTHueckux u
3BPUCTUYECKUX METOJIOB.

OcHoBHble KoHIenmuu Tmpu cuHTtede XTC: TMOTHOE UCHOJIB30BAaHUE CHIPHEBBIX U
SHEPTreTUYECKUX PECYPCOB, MUHMMHU3AIUS OTXOJIOB, ONTUMAJIbHOE MCIOJIb30BAHHUE ammapaTrypsl. Mx
coJiepKaHue U CrocoObl peanu3annu. KoMOMHUPOBAHHBIC MPOU3BOJICTBA, COBMEIICHHBIE MPOIIECCHI,
BTOPUYHBIE JHEPreTHUYECKUE PECYPChI, YHEPrOTEXHOJIOTHYECKUE CHUCTEMBI, mnepectpanBaeMble XTC,
3aMKHYTBIE, MaJIOOTXO/IHbIE TIPOU3BOICTBA - UX MOHATHUS, OCOOEHHOCTH U MPUMEHECHHE.

OOHOPOHBIE TEXHOJIOTUYECKHUE CXEMBI: CHCTeMa PEKyNepaTHBHOTO TEIIOOOMEHa, cucrema
paszieneHrss MHOTOKOMITIOHEHTHON CMECH, CUCTeMa peakTopoB. OCHOBBI MOCTPOCHUS UX ONTUMATIBHOMN
CTPYKTYPBI

Pa3nes 4. [IpomblIeHHBbIE XMMHYECKHE TPOM3BO/ACTBA.

XUMHUYECKHUE TPOU3BOJICTBA PACCMATPHUBAIOTCS TMPEAMETHO KaK peaau3aiusl H3yYeHHBIX
TEOPETHUYECKUX OCHOB XHUMHKO-TeXHosormyeckux mpoueccoB U XTC, KOHUeNuuii MNOCTPOCHUS
BbIcOKOA(phexTrBHOW XTC. OCHOBHOM aKkIEHT Jienaercs Ha (PU3NKO-XMMHUYECKHE OCHOBBI KOHIIETIIUU
MOCTPOEHUSI TEXHOJIOTMYECKON CXeMbl MPOM3BOACTBA W e€ro mnoacucrtem. lIpousBoacTtBo cepHoOM
kucioThl. [IpousBoicTBo ammuaka. [Ipon3BoicTBO a30THOM KUCTOTHL. [Ipon3BOACTBO cTHpOIIA.

Pa3pnen 5. CoBpeMeHHbIe TEHACHIIUN B PA3BUTHH XUMHYECKOH TEXHOJIOTHH.

Tekymee COCTOSHHE XMMHYECKOW MPOMBINUICHHOCTH B MHPE WU TEHICHIIMH €€ Pa3BUTHA.
[lepcnekTHBHBIE MCTOYHHMKU CbIpbs M SHepruu. Kiacrepuzanuss XUMHUYECKOM HPOMBIILIEHHOCTH.
CoBMemnieHHbIE Tpolecchl. ['MOKue M nepecTpauBaeMble TEXHOJOTHYECKUE cxembl. HoBble XMMUKO-
TEXHOJIOTUYECKHE MPOIIECCHI U CIIOCOOBI OMyYeHUsI TPOAYKTOB. HaHOTEXHOIOTHSI.

4. O0béM y4eOHO#H JUCIUININHBI:

O0BpeM TUCHUNINHBI

Buna yueOHoii padoThI Axax, | Acip.
3E
q, q,
O01mas TpyA0eMKOCTh TN CIUTITHHBI 7 252 189
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KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2,67 96 72
Jlexnun 0,89 32 24
[Tpaktaeckue 3anrstus (I13) 0,89 32 24
JlabopaTtopubie padoTs (JIP) 0,89 32 24
CamocrosiTejibHas padoTa 3,33 120 90
CaMocTOSTeNbHOE U3YUYCHUE PA3/IeNIOB TUCIIUIUIMHEI 3,33 120 90
Bua konTposs:

JK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOYHAS aTTECTALIHS 1 0,4 0,3
[TonroroBKa K SK3aMEHY 35,6 26,7
Bu1 H”TOroBOro KOHTPOs IK3aMeEH

AHHOTanuA padoyeil NPOorpaMMbl JUCHUIJIMHBI
«Cucrembl ynpaBJieHUs] XMMHKO-TEXHOJIOTHYECKHUMH MPOIecCaMm»

1. lleab aMCHMNJIMHBI — JaTh 0a30Bble 3HAHUSA MO TEOPUU CHUCTEM YIPABICHUS XHUMHUKO-
texHojornueckumu npoueccamu (CY XTII), npuButh HaBblku U yMeHMs aHanu3a cBoiictB XTII, kak
O00BEKTOB YIPABICHUS U MPAKTHUECKOTO MPUMEHEHUSI TEXHUYECKUX CPEJICTB YIIPABICHHUS.

2. B pe3ysibTare u3y4yeHHs TUCHMIIIUHBI 00yYaIOIUIiCS 10JIKeH:

Obnaoams cleAyoIUMU KOMIETCHIUSAMU U UHAUKATOPAMH UX JTOCTHXKEHUS:

OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3namy:

— OCHOBHBIE ITOHSTHSI TEOPUH YIIPaBJICHHUS;

— CTaTUYECKUE U JMHAMUYECKUE XapaKTEPUCTUKU OObEKTOB YIPABJICHNUS;

— OCHOBHBIE BU/JIbI cUCTEM aBTOMaTH4eckoro ynpasieHus (CAY) u 3aKOHbI peryarpoBaHus;

— tunoBble CAY B XUMHUYECKOW MPOMBIIIIIEHHOCTH;

— METO/Ibl U CPEJICTBA U3MEPEHNS OCHOBHBIX TEXHOJIOIMUECKUX MTapaMeTpOB;

— ycroitunBocts CAY;

— OCHOBHBIE TOHATHS O HenuHelHbIX CAY, peneilHbIX CHCTeMax, JIOTUYECKUX allfOpUTMax
YIPABIECHUS], aJTalITUBHBIX U ONTHUMAJIBHBIX CUCTEMAX YIIPaBJICHUS.

Ymemp:

— ONpEeJeNsATh OCHOBHBbIE CTaTMYECKHME M JUHAMUYECKHE XapaKTePUCTUKU OOBEKTOB
YIPaBJICHUS;

— BBIOMpATh PallMOHATIBHYIO CHCTEMY PETYIMPOBAHUS TEXHOJIOTHUECKOTO MpoIiecca;

— o1leHuBaTh ycTounBOCTh CAY;

— BBIOMpaTh KOHKPETHBIE TUIBI TprOOpoB Ast AuarHoctuku XTI

Bnaoemy:

— METOJaMH TEOPHH AaBTOMAaTUYECKOTO PpEeryJupoBaHUs, OpraHM3alMd M pacyéra CHCTEM
ONTHMAJIBLHOTO YIPABJIEHUS MPOLIECCAMU XUMHUECKON TEXHOJIOTUH.

3. KpaTkoe conep:kaHue TUCHUTINHBI:

Paznen 1. OcHOBHBbIE NOHATHS YIIPABJIEHUS XUMHKO-TE€XHOJIOTHYECKMMH MPOoLeccaMHu.

3HaueHUEe aBTOMATHYECKOrO YIpPABJICHUA MJI1 Pa3BUTHS XUMHYECKOH IMPOMBIIUIEHHOCTH.
OCOOeHHOCTH YNpPaBICHUS XMMHUYECKMM HPEANPUATHEM M XUMHMKO-TEXHOJOTHUYECKUM IPOLIECCOM.
TexHuko-skoHOMUYecKuil 3()(PeKT BHEAPEHHsS] aBTOMATU3MPOBAHHBIX CHUCTEM YyIpaBieHus. Poib
CHCTEM yIpaBlieHHs B oOO0ecledeHnu O€30MacCHOCTH XUMHUYECKOrOo MPOU3BOJACTBA M  OXpaHbl
OoKpyxXatomieil cpenbl. OCHOBHbIE TepMHUHBI M omnpeneneHus. HMepapxus ymnpasieHus. OCHOBHbIE
npuHIUnbel ynpasineHus. Knaccudukanus cucrem ynpasienus DyHkunoHanmbHas cTpyktypa CAY.
[TokazaTenu kadecTBa ynpaBlICHHUS.

Paznen 2. OcHOBBI TEOPUH ABTOMATHYECKOI0 YIIPABJIEHMS.

Marematnueckue wmoxaenun CAY. Jlunamudeckue xapaktepuctuku CAY. Hcnonb3oBaHue
onepanyoHHoro ucuuciaeHuss g a"anusza CAY. TunoBble nIuHaMUYECKHE 3BEHbs. BpeMeHHbIE U
YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJIECHTHBIE MPEOOpPa30BaHUSA CTPYKTYPHBIX CXEM. Y CTOHYMBOCTh
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muHerHBIX CAY ¢ oOpatHoil cBs3bio. Kimaccudukaiysi 1 OCHOBHBIE CBOMCTBAa OOBEKTOB YIIPaBIICHUS.
MeTtoapsl ompezneneHuss CBOWCTB OOBEKTOB ympaBieHHs. (OCHOBHBIE 3aKOHBI PETYIMPOBAHUS.
Perynaropel Ha OCHOBE MCKYCCTBEHHBIX HEHpOHHBIX ceTeil. LluppoBeie u poOacTHBIE CHCTEMBI
yrnpapieHusi. BeiOop 3aKoHa peryivpoBaHHs U OINpeAeieHHE ONTUMANbHBIX MapaMeTpOB HACTPOMKHU
IIPOMBIIIJIEHHBIX PETYJIATOPOB.

Pa3znen 3. U3mepeHne  TeXHOJIOTMYeCKHX  MapaMeTpPOB  XHMHKO-TE€XHOJIOTHYeCKOI0
npouecca.

['ocynapcTBeHHas cucTeMa MPOMBIIUIEHHBIX MPHUOOPOB U CpeACTB aBToMaTuzanuu. OCHOBHbBIE
TEPMUHBI U OIPENEIeHUs MeTposorun. Metoasl u3MepeHuil. CpeacTBa U3MEPUTENIBHON TEXHUKH, UX
CTaTUYEeCKUE U TuHaMu4eckue cBoiictBa. [lorpemnoctu namepenuii. CrnocoObl nepenaun nHGopMauu
Ha paccrosHue. Opranuzauus guctaHiuumoHHo guarHoctuku XTII. M3MepeHue OCHOBHBIX
TEXHOJIOTMYECKUX [MapaMeTPOB: JIaBJICHUs, TEMIIEPATYphl, pacXoJa U KOJIUYECTBA, YPOBHS KUJIKOCTU U
CBIIIYYHX MAaTE€pPUAJIOB, COCTaBa U (PU3NKO-XUMUYECKUX CBOMCTB BEIIECTB.

Paznen 4. OCHOBBI NPOCKTHMPOBAHUS ABTOMATHYECKHX CHCTEM YINPABJIEHUA XMMHKO-
TeXHOJIOTH4eCKUMH NPOoLeccamMH.

Ocobennoctu ympasinenus XTII. PerynupoBaHue OCHOBHBIX TEXHOJOTHMUYECKHX IapaMeTpOB:
pacxona, mdaBieHHs, Temneparypsl, ypoBHs, PH. Texuudeckue cpeactBa CAY. OcHOBHbIE
Pa3HOBUJHOCTU YIPABJISAIOIIMUX YCTPOMCTB. THIBL, XapaKTEpPUCTUKU U PACUYET HCIOIHUTEIBHBIX
MEXaHU3MOB M pEryiupyroomux oprasHoB. OdopmiieHHe NPOEKTHOTO 33JaHMsl Ha aBTOMATHU3AlUIO
TEXHOJIOTUYECKOro Tmporecca. BeiOop Touek u3MepeHus, KOHTPOJS, YHPAaBIsSEMBIX MapaMeTpoB U
yhnpasisolux BozaedcTBuil. CTrangapTel U YCJIOBHbIE OOO3HAUEHUs JII TEXHOJOTMYECKUX CXEM.
OcHoBuble cBeaenus o0 ACY TII B xummueckoil npomsinuieHHocTd. [Ipumepsr ACY TII B
XUMHUYECKON MPOMBIIIIEHHOCTH. OCHOBHBIE BbIBOJIBI 110 Kypcy. COBpeMEHHbIE TEHICHIIMU B Pa3BUTUU
CVY XTIIL

4. O0bém y4eOHOM TUCHUTIITUHBI:

O0bem 1M COMIIIMHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
. 4.

Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHSA: 1,33 48 36
Jlexuun 0,433 16 12
[Mpaxtuueckue 3austus (I13) 0,433 16 12
JlaGopatopusbie pabotsl (JIP) 0,433 16 12
CamocrosiTejibHas padoTa 2,67 96 72
CaMOoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCIUIIIMHBI 2,67 96 72
Bua konTposs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — NpOMEXYTOUYHAs aTTECTalHs 1 0,4 0,3
[TonroToBKa K dK3aMeHY 35,6 26,7
Bu HTOroBOro KOHTPOs IK3aMeH

AHHOTanugA padoyeil MPOrpaMmMbl AMCUUIIMHBI
«MoaenupoBaHie XUMHKO-TEXHOJOTHYECKUX IMPOLECCOB»

1 Heas AucUMIIMHBI — NMpHOOpeTeHHe 0a30BBIX 3HAHUI MO OCHOBHBIM pasfesiaM Kypca, a
TAaKK€ YMEHUH M IPAKTUYECKMX HABBIKOB B 00JAaCTH MOJAEIMPOBAHUS XHMHUKO-TEXHOJIOIMUYECKHX
IIPOLIECCOB, UCIIOJIB3YEMBIX IIPU PEIICHUN HAYYHBIX M IPAKTUUYECKUX 3a]ad.

2. B pe3yJbTaTe H3y4YeHUs] TUCHHUILIMHBI 00y4ar0IHIiCH TOJIKEH:
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Obaaoams cneayoIUMI KOMIETECHIUAMU U MHAUKATOPAMU UX JTOCTHIKEHUS:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3;
OIIK-5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16
3namo:
® METOABI MOCTPOCHUS SMIUPUYECCKUX (CTATUCTHUECKUX) M (DPU3UKO-XUMHUYECKUX (TEOPETUUECKHUX )
MOJIENIEN XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB;
® MeTOoAbl MIACHTU(UKALUK MaTEeMaTHYECKUX ONMCAHMM TEXHOJIOTMYECKUX IPOIECCOB HAa OCHOBE
HKCHEPUMEHTAIbHBIX JaHHBIX;
® METOABl ONTHMM3ALUU XUMHKO-TEXHOJOTHYECKUX MPOIECCOB C MPUMEHEHHEM O3MITMPHUYECKHX
u/unn GU3NKO-XUMHUYECKIX MOJIEIeH;
Ymeme:
® [IPUMEHSTH U3BECTHBIC METOABI BRIYMCIUTEIHLHON MATEMAaTUKH U MAaTEMAaTHUYECKON CTaTUCTUKH IS
peleHusi KOHKPETHBIX 3a/a4 pacyera, MOACTUPOBAHMSA, MACHTH(PHKAINKA M ONTUMHU3AIUH TIPH
HCCIIeIOBAaHUH, IPOEKTUPOBAHUY U YIIPABIEHUH ITPOLECCAMU XUMHUUECKOW TEXHOJIOTHH
® UCMOJNB30BaTh B CBOCU MPAKTUYECKOH IESITEIBHOCTU IS JOCTH)KEHHUS STHX IIeJie W3BECTHBIC
MaKeThl IPUKJIAIHBIX IPOIPaMM.
Braoemy:
® METOAAMU MaTeMaTU4YeCKOW CTATHUCTUKU sl 0OpabOTKM pe3yjlbTaTOB AKTUBHBIX M IACCHUBHBIX
HKCHEPUMEHTOB
® METOAAMHU BBIYHCIMTEIBHON MaTeMaTHKU JUIs pa3pabOoTKH W peaju3alid Ha KOMITBIOTEpax
QITOPUTMOB MOJCTHPOBAHUSA, HWACHTU(PHUKAIMA W ONTUMH3AIUH XHUMHKO-TEXHOJOTHYECKHX
IIPOLIECCOB;

3. Kparkoe coaep:kanue THCHUTIIAHBI

Tema 1. OcHOBHBIE TOHSITHS.

OCHOBHBIE TIPUHLIMIIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XMMHUKO-TEXHOJIOTMYECKHUX IPOLECCOB
(XTII). MaremaTuueckie SMIOUPUYECKHE M MaTeMaTH4ecKue (U3MKO-XMMUYECKUE MOJIEIu |
KOMIIBIOTEPHOE MOJAENUpoBaHue. JleTepMUHUPOBAaHHBIE U BEPOSITHOCTHBIE MAaTEMaTHYECKUE MOJEIIU.
[IpuMeHeHre METONONIOTMM CUCTEMHOIO aHajau3a I PEIIeHMs 3aaad mojenupoBaHus. [IpuMeHeHue
MIPUHIIMIIA «YEPHOTO SIIUKa» IIPU MAaTEMaTHYECKOM MOJEIUPOBAaHUH. ABTOMATU3UPOBAHHBIE CUCTEMBI
npukiangHo uHpopmaruku. Mepapxuueckas CTpykTypa XHUMHUYECKHUX MPOU3BOJACTB M HUX
MaTeMaTHYecKux Mozenel. [IpuMeHeHre KOMIBIOTEPHBIX MOJEIEH XMMHMUYECKHUX IPOLIECCOB UL
aHaJlM3a, OINTUMHU3ALMKM M CHUHTE3a XUMHKO-TEXHOJOTMYEeCKMX cucTeM. (OCHOBHBIE NPHUEMBI
MaTeMaTHYeCKOr0  MOJAETUPOBAHUA: OSMIMPUYECKUH, CTPYKTYpHBIH  ((PU3UKO-XUMHUYECKHI) U
KOMOMHHpPOBaHHBIN (TeopeTndeckuii). [locTpoenune craTuyeckux M IMHAMUYECKUX Mojenel. Pemenue
npsaMbIX 3agad. [IpoekTHBI M MOBEpOYHBIN (OLIEHOUHBIA) pacueT mporeccoB. PereHne oOpaTHBIX
3anad. [lapameTrpuueckass U CTpyKTypHasi UACHTU(DUKAIMS MaTeMAaTUYECKUX MOJIeel. Y cTaHOBIIEHHE
aJIeKBaTHOCTU MaTeMaTH4ecKux Mozened. Crparerusi NpOBENEHUS pacueTHBIX HCCIEI0BaHUN U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS PEAIBHBIX MIPOLECCOB.

Pasnen 1. IlocTpoenune sMnupru4eckux MoEIEH XUMUKO-TEXHOJOTMYECKUX ITPOLIECCOB.

Tema 1.1. ®opmynupoBka 3a1ayd aNMpOKCHMALMM JAHHBIX JUISI OMMCAHUS SKCHEPUMEHTAIBHBIX
3aBUCHUMOCTEN M NOJyYEHUS] SMIMPUUECKUX MOJIENEN MpoleccoB. Buabl KpuTepues anmnpoKCUMaIyH.
Kpurepunii Merona HauMeHbIIMX KBaJApaToB. PernieHue 3agaduu anmpoOKCUMAlMM Il HEJIMHEHHOU M
JUHEWHOW 1O mapaMmeTpaM Mojened. MarpuyHas (QOpMYJIHMpOBKA 3a/aud  anmpOKCHUMAIWH.
AHQIUTUYECKUI U aITOPUTMUYECKUN MOAXObI 711 PEUICHUS 3a]la4d almpOKCUMAILINK JJISl JIMHEHHBIX
U JIMHEapU30BaHHBIX MOJEIIEN METOAOM HAaUMEHBIINX KBAJPaTOB.

Tema 1.2. HopmasibHBIN 3aKOH pacipeieseHUs Il BEKTOPHBIX CIYYalHBIX BEJTUYHHBI U ONIPEACIICHUE
UX YHCJIOBBIX XapaKTEPUCTUK. MaTeMaTHUeCKOe OKUIAHUE U JAUCIEPCHsl ISl BEKTOPHBIX CIy4alHBIX
BEJIMYMH. [[MCTIEpCHOHHBIN U KOPPEJSIMMOHHBIA aHanu3. [loHATHS nucnepcru BOCHPOM3BOJIUMOCTH U
aJICKBaTHOCTH, a TaKXke - OCTaTO4HON nucnepcuu. OmpeneneHUe BBHIOOPOYHBIX KOI(DPHIIMEHTOB
Koppesiuu ¥ KodpuIuMeHTa MHOXKECTBEHHOW Koppensuuu. CTaTUCTHMYECKUH MOAXOI K
OTIpeJICJIEHUIO OITMOOK U OTPEIIHOCTEN B 3KCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHUH.
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Tema 1.3. PerpeccuoHHBIN U KOPPEISLMOHHBINA aHAIU3 JUISl TOCTPOCHUS 3MIMPUYECKUX MOJENIEH Ha
OCHOBE [JaHHbBIX NACCUBHOrO 3KcrepuMeHTa. IloHATus ¢QyHKuuu oTkiavka U (akropoB. OCHOBHBIE
JIOTYILIEHUSI PErpPEeCCMOHHOIO U KOPPEJLMOHHOIO aHanu3a. Kpurepun mnpoBEpKU OAHOPOAHOCTH
aucriepcuii. Beibop Buia ypaBHEHM perpeccu, a Takxke omnpeaenaeHue Ko3puuueHToB perpeccun u
X 3HAYUMOCTU C Hcrosb3oBaHueM Kputepus CrbrogeHrta. I[lpouenypa HCKIIOUEHHS HE3HAYUMMbBIX
ko3pduuueHToB perpeccun. OmnpeneneHne aAeKBaTHOCTH PErPECCHOHHBIX MoOJENIed € MOMOILBIO
kpurtepus dumepa.

Tema 1.4. OCHOBHBIC TOJIOKEHHUSI TCOPUHU TUIAHUPOBAHUS SKcriepuMeHTOB (l): momHbIA (hakTOpHBII
skcnepumenT (I[1PD) n 06pabdoTtka ero pe3ynabraroB. ONTUMANbHBIE CBOIICTBA MAaTPHUIIBI ITAHUPOBAHUS
U CBOMCTBO OpTOroHambHOCTH. Omnpenenenue ko3(p(UIUEHTOB MoJeNel, X 3HAYMMOCTU U IIPOBEpPKa
aJIeKBaTHOCTU  ypaBHEHHUs perpeccud. CBOWCTBO  pOTaTa0eNbHOCTH  IMOJHOTO  (HaKTOPHOTO
JKCIIEPUMEHTA.

Tema 1.5. OcHOBHbIE TOJOXKEHUS TEOpPUM IIaHUpoBaHUs skcnepuMeHToB (ll): oproronanbHbII
HeHTpasibHbld  koMno3uunoHHbli miuan (OLIKII) skcnepumeHToB M 00paboTKa €ro pes3ysbTaToB.
ObecneueHre OPTOrOHAILHOCTH MAaTPHIIBI INITAHUPOBAHUS U OTIPEJICIICHUE BEIMYUHBI 3BE3JHOTO TUICYA.
Omnpenenenue K03(pPUUUEHTOB MOJENU, HMX 3HAYUMOCTH M OLIGHKAa aJEeKBaTHOCTU  ypaBHEHUS
perpeccun. PacueTHoe BeIUMCIIEHHE KOOPAMHAT TOUYKU ONTUMYMa (3KCTpEMYyMa).

Tema 1.6. OnTumu3zanus SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN C IpUMEHEHMEM Merona bokca-
Bunscona.  OcHOBHbIE  NOAXOJAbl K  ONTUMHU3ALUU  HKCIHEPUMEHTAIbHBIX  MCCIIEIOBAaHUM.
DKCcIepUMEHTAIbHO-CTaTUCTUYEeCKU MeTon. CTparerus ABWKEHMS K ONTHUMYMY LENEeBOM (yHKUMU
(pyHKIMM OTKJIMKA) TPaJUEHTHBIM MeTO10M. KpUTepuu TOCTUKEHUS «I10YTH CTAL[MOHAPHON 00JIacTh»
Y METO/Ibl YTOUHEHHUS M0JIO’KEHHSI ONTUMAIbHOM TOUKU B (PaKTOPHOM IIPOCTPAHCTBE.

Paznen 2. Iloctpoenne GU3NKO-XUMHUYECKIX XUMUKO-TEXHOJIOTUIECKUX MTPOIECCOB.

Tema 2.1 Otanbel MaTeMaTH4eCKOro MOAEIUPOBaHUA. DOPMYIMPOBKA TMIIOTE3, IOCTPOEHUE
MaTEeMaTHYeCKOro ONMCAaHUs, pa3paboTKa MOJAEIUPYIOLIEr0 ajlropuTMma, MpOBEpKa aJeKBaTHOCTHU
MOJENM M UACHTUGUKAIMS UX [apaMeTpoB, pacyeTHble MCCIEJOBAHUS  (BBIYMCIUTENBHBINA
9KCIIEPUMEHT).

Tema 2.2 CocTaBiieHHe CUCTEM ypaBHEHUH MaTEeMaTHYECKOTO ONMMCAHUs MPOLIECCOB U pazpaboTka
(BBIOOp) aNrOpUTMOB UX pElIeHUs. BIOYHBIN NPUHIMI MOCTPOCHUSI CTPYKTYPHBIX MaTeMaTHYECKUX
mojenel. OOo0OLIeHHOe ONMUCaHWe [JBW)KEHUS TMOTOKOB (a3 B ammapaTax ¢ I[OMOILBIO
TUIPOJIMHAMUYECKUX MOJENeH, YYUTHIBAIOIINX COCPEIOTOYEHHBIE W paclpeleleHHble UCTOYHUKU
BEIIECTBA U 3HEpruu (TernoTsl). JIokalbHble MHTEHCHMBHOCTH HMCTOYHHMKOB BEIECTBA M TEIUIOTHI B
MIOTOKAaX, COOTBETCTBYIOIIME pa3IMYHbIM (QU3UKO-XUMHUECKUX mpoueccaM. (OCHOBHBIE THIIbI
YPAaBHEHUN MAaT€MaTU4YEeCKOrO0 OINHUCAaHUS XHWMHUKO-TEXHOJIOTMUECKHX  IPOLECCOB — KOHEUHBIE,
0OBIKHOBEHHbIE AU PepeHnanbabie U quddepeHIanbHble YpaBHEHUS B YACTHBIX TPOU3BOIHBIX.

Tema 2.3 Marematnueckoe MOJEIUPOBAHUE CTAlMOHAPHBIX M JAUHAMUYECKHX PEKHMOB
TMJIPABIMYECKUX IPOILECCOB B TPYOONPOBOJHBIX CHCTEMAax, TIJ00albHBIE M JEKOMIIO3UIIOHHBIE
METO/Ibl PEeUICHUS] CUCTEM HEIMHEWHBIX YPaBHEHMM, a TaKkKe SIBHbIE M HESIBHBIE METObl YHCIEHHOTO
pemieHust cucTeM OOBIKHOBEHHBIX JaupdepeHuuanbHblx  ypaBHeHHH. CocTaBieHHEe YpaBHEHUH
MaTeMaTHYecKoro omucaHus mpouecca. [locTpoeHne HHPOPMAIMOHHBIX MaTpPULl MaTeMaTUYECKUX
Mojiesielt Ui BbIOOpa OOILIEro airopuTMa perieHuss — MOAETHUPYIOIIEro ajaroputma. Peamuzarus
QITOPUTMOB PEIICHUS HEIMHEWHBIX U OOBIKHOBEHHBIX AU(depeHlInanbHbIX ypaBHeHMH. OmnucaHue
cranuoHapHbix pexumoB XTIl ¢ mpuMeHEHHMEM CHCTEM JIMHEHMHBIX W HEIUHEHHBIX YpaBHEHMI.
UtepanronHsie anroput™Msel petieHus. [lpuMenenne MeTo10B mpocThix utepanuii 1 Hetorona-Pagcona
s nonmydyeHus pemeHus. [IpoGiema cXoIuMOCTH mpoliecca pemieHus. J[eKoMIo3uIMoHHbI MEeTox
pELIeHMs CIIOKHBIX CHUCTEM KOHEYHBbIX ypaBHeHMH. [locTpoeHne MHPOPMAIMOHHOW MAaTpHLbl IS
BbIOOpa ONTHUMAJIBHOTO AITOPUTMA pelIeHus 3aaauu. [loHsTre )KecTKOCTH cucteM uddepeHInaIbHBIX
YpaBHEHUW W KPUTEPUHU KECTKOCTH. SIBHBIC (OBICTpBIC) W HEsBHBIC (MEJICHHBIC) METOABI PEIICHHS.
Mertoabl nepBoro (Meron Jinepa), BToporo ( Moau(UIIMpPOBaHHbIE METOJbI Jillepa) U YETBEPTOrO
nopsinka ( Merox Pynre-Kyrra). OneHka TOYHOCTH METOJOB — OmMOOK yceueHus. IlepexomHbie
OMHMOKM M OIIMOKH OKPYIJICHUS MPU YUCICHHOM HMHTETPHUPOBaHUU IU(P(PEpEeHINATBHBIX YPaBHECHHH.
CriocoOblI obecrieyeHus] CXOMMOCTH pellieHus 3a1auu. [IpuMeHeHne HessBHBIX METOZOB JJIs PELICHUs
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KECTKUX cuUCTeM JuddepeHIHaIbHbBIX  ypaBHeHMHA. OmpeneneHuss 1ara HHTETPUPOBAHUS
uTepanmoHHbIM MeTo oM. MetonoB Kpanka-Hukonbcona (MeTon Tpanenuii).

Tema 2.4 MaremaTrueckoe MOJEIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB TEILIONEpEaaun
B IUIACTUHYATBIX U 3MEEBHKOBBIX TEIUIOOOMEHHHMKaX. MaTemaTuyeckoe ONHCaHue MPOIECCOB C
PUMEHEHHEM MOJIeNIel HACaIbHOIO CMEIICHHS M BBITECHEHUS. BpIOOp U rpaduueckoe mpeacTaBicHue
aNropuTMoB peuleHus. lIpuMeHeHne CTaHZapTHBIX METOJIOB BBIYMCIUTEIBHOM MaTEMaTUKH IS
peuieHus 3auay.

Tema 2.5 Marematnueckoe MOJEIMPOBAHUE CTALIMOHAPHBIX PEKHMMOB IIPOLIECCOB TEIUIONEpPENadyH B
IPSMOTOYHBIX M MPOTUBOTOYHBIX TPYOUATHIX TEIUIOOOMEHHMKOB, pemieHue 3aaauu Komm u KpaeBoit
3aJjayd  [pPH  HMHTETPUPOBAHUU  CHUCTEM  OOBIKHOBEHHBIX Jud@epeHInaNbHbIX  ypaBHEHUH.
MatemaTuueckoe OIMcaHue MPOLECCOB C IMPUMEHEHUEM MOJIENEeN HIeabHOIO BhITECHEHU. Penienne
3anaun Komm u kpaeBoit 3agauun. [IpeacraBienue aaropuTMoB BbIYHCICHUHN B Bue HHGOPMAIMOHHON
MaTPHUIIBl CHCTEMBI YPAaBHEHUI MaTEeMaTHYECKOTO ONMHMCAHUS M OJIOK-CXEM pacyeToB. MaTemMaTtnyeckoe
ormucanue XTIl ¢ mpumeHeHnem cucreM OObIKHOBEHHBIX AU epeHnnanbHbiX ypaBHeHHH. Onrucanue
00BEKTOB C paclpeieICHHBIMH B IIPOCTPAHCTBE MapameTrpamMu. PopMyIrpoBKa Ha4YaIbHBIX B KPaeBbIX
yCIIOBUM 3aiad peuieHus. YucieHHblid anroputM 1-ro nopsiaka ais pewieHus 3aaaun Komu. Merop
«IIPUCTPEIKU» JUIsl pEIICHUs KpaeBoil 3a1auu.

Tema 2.6 MaremaTnueckoe MOJEIMPOBAHHE CTALMOHAPHBIX PEKUMOB IIPOLIECCOB B pEaKTOpax ¢
Memankoi. OnucaHue MUKPOKMHETUUYECKUX 3aKOHOMEPHOCTEH MPOTEKAHUS MPOU3BOJBHBIX CIOMKHBIX
XUMHUYECKUX PEAKIUi B JKUIKON (haze Uisi MHOTOKOMIIOHEHTHBIX cucteM. OmpeneneHue KIYeBBIX
KOMITOHEHTOB CJIO’KHBIX XUMHYECKUX peaklUuil C NPUMEHEHUEM METOJI0B JUHEHHOMN anreOphl - paHroB
MaTpHUll CTEXHUOMETpUYECKUX KO3 UIMEHTOB peakinuu. MaremMaTH4ecKoe OIMMCAaHUE PEaKTOPHOTO
mporecca ¢ pyOamKoi Ui TPOU3BOJIBHON CXEMBbl MPOTEKAHHWS XUMHUYECKOW peaknuu. Bribop
JITOPUTMOB PELIEHUs 33Jayd C MPUMEHEHHEM HH()OPMALMOHHOM MAaTpHIbl CUCTEMBbl ypaBHEHUH
MaTEeMaTHYeCKOr0 OMMCAHUS U MPEJCTABICHUS aJlTOPUTMA PELIEHUS C MOMOILBIO OJIOK-CXEMBbI pacuera
mporecca.

Tema 2.7 Maremarnueckoe MOICIMPOBAHUE HECTAIMOHAPHBIX PEKUMOB IPOIECCOB B PEAKTOpax C
Melankoi. MaremMaTtudeckass IOCTAaHOBKA 3a/ladyM JUIsl PEAKIMH C IPOU3BOJIBHOM CTEXMOMETPHUUECKON
cxemoi. @opmynupoBka 3amaun Komm — 3agaud ¢ HaydaJlbHBIMH YCIOBUSIMH. Pa3zHOCTHOE
NPEJCTaBICHUE  CHUCTEMbl  OOBIKHOBEHHBIX  Ju(¢epeHnanbHblx  ypaBHeHMH.  I[locTtpoenue
MH(OPMALIMOHHOM MAaTpHIbl JUIsl BbIOOpa ainropuTMma pemeHus. ['papuyeckoe mnpeacTraBieHue
aJITOPUTMA pelIeHus B BUJIE OJIOK-CXEMBI pacyera.

Tema 2.8 Marematnueckoe MOJECIMPOBAHUE CTAIIMOHAPHBIX PEKUMOB B TPYOUaThIX PEaKTOpax C
IIPSIMOTOYHBIM U ITPOTUBOTOYHBIM JIBHKEHUEM TEIUIOHOCHUTENEH. MaTeMaTtnyeckas IOCTaHOBKA 3a7jaun
JUISl peaKlMi ¢ KOHKPETHOM CTEXMOMETpUUYEcKoil cxemoil. dopmynupoBka 3agaun Komm — 3amaun ¢
HAayaJbHBIMM YyCJIOBHSIMH W KpaeBOM 3aJauyd — 3aJauyd C KpaeBbIMU YCIOBUAMU. Pa3zHOCTHOe
NpEJCTaBIeHUEe  CHUCTeM  OOBIKHOBEHHBIX  Ju¢¢epeHimanbHblx  ypaBHeHud.  Iloctpoenue
MH(OPMALIMOHHBIX MAaTpULl JJIs BbIOOpa alropuTMOB peuieHus. ['paduueckoe mnpeacTaBiIeHUE
aJITOPUTMOB peIIeHHsI B BUJIE OJIOK-CXEMBI pacyera.

Tema 2.9 MaremaTnueckoe MOJAETMPOBAHHWE HECTAMOHAPHBIX PEKHUMOB IPOILIECCOB B TPyOUATBIX
pEeaKkTopax M YHCIECHHBIC aJTOPUTMBl JUCKPETHU3ALUHU JUIS pemeHus cucreM anddepeHInanibHbIX
YpaBHEHUH C YaCTHBIMH MPOM3BOJHBIMU. MaremaThueckas IOCTAaHOBKa 3aJayd JUIsl PEaKIUH C
KOHKPETHOH CTEXMOMETPUUYECKON cxeMoh. DOopMynMpoBKa HaudalbHBIX W TPAHUYHBIX YCIOBHUH.
JuddepeHnnanbible ypaBHEHUSI B YaCTHBIX HPOU3BOJHBIX - JJUIMITUYECKOTO, MapaboIMYecKoro u
runepOOIMYecKOro  TUIMOB.  ANTOPUTMBI  pEIIeHHs  ypaBHEHUH  MapabojJMyYecKoro  TUIMA.
Maremarnueckass MOJENb XHMHUYECKOTO IMPEBpAIICHUS B HM30TEPMHYECKUX  YCIOBHUSX IS
HECTAlMOHAPHOTO Tpollecca B TPyOUaThIX ammapaTax € y4eTOM IpPOJOJIBHOTO MEePEMENIMBaHUS U C
MPUMEHEHUEM OJIHOMapamMeTpuyecko nuddy3noHHOW MOJENH Uis ONMHUCAaHUS THIPOJMHAMHYECKOMN
0OCTaHOBKM B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI PEIICHHS B BUJEC CUCTEM HETMHEHHBIX YpaBHEHMH, a
Tak)ke OOBIKHOBEHHBIX U (epeHINaTbHBIX YpaBHEHUH EPBOTO U BTOPOTO MOPSIKOB.

Tema 2.10 Marematndyeckoe MOAETHPOBAHHUE CTALMOHAPHBIX PEXKUMOB IMPOLECCOB HEMPEPHIBHOU
MHOTOKOMIIOHCHTHONH  peKTu(duKanuu u  abcopOruu. MaTemMaTHYecKoe OINMUCaHue Ipolecca
MHOTOKOMIIOHEHTHOM peKTU(HUKAIIMH B Tapenb4yaToi KoJoHHe. MoaenupoBanue $pa30BOro paBHOBECHS
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U TIpoliecca Maccorepeiayy Ha TapeiKaXx B MHOTOKOMIIOHEHTHBIX CUCTeMaX. YYeT TEIUIOBBIX 0anaHCOB
Ha Tapeikax NpU MOJEIMPOBAHUM Mpolecca B PEKTU(UKALMOHHOW KOJOHHE. JleKOMIO3MLMOHHBIN
ATOPUTM pacyueTa Mpolecca peKTU(UKAIMU B KOJOHHOM ammapare. MaTeMaTH4ecKoe OIHCaHUe
nporecca MHOTOKOMIIOHEHTHOM aOcopOuuu B HacaJo4yHOH KojoHHe. MojenupoBaHue mpolecca
MHOTOKOMIIOHEHTHOW Maccollepe/ladl B CEKLHUAX HACaJ0YHON KOJIOHHBI. AJITOPUTM PELIEHUsI KPaeBoO
3aJjauy ISl MOJIEIMPOBAHUS Mpoliecca abcopOIMK B HACAJOUHON KOJIOHHE.

Pa3nen 3. OCHOBBI ONITUMU3ALNUN XUMUKO-TEXHOJIOITMUECKUX POLIECCOB.
Tema 3.1 Pemenue 3agad  onTUMU3aLMM C  TEPMOAUMHAMMYECKHMHM, TEXHOJIOTHYECKUMHU,
SKOHOMMYECKUMH, TEXHUKO-DKOHOMUYECKUMHU U DKOJOTMYECKUMHU KPUTEPUSMU ONTHUMAIBHOCTH.
Ontumanehbie pecypcocoeperaronue XTII. Beibop kpuTepreB onTUMaIbHOCTH (IIEIEBBIX (YHKITUN).
@opMynupoOBKa  MHOTOKpPUTEpHUANTbHOM  3amaun  ontumu3anuu.  OCOOEHHOCTH  pELICHHUs
ontuMu3anvoHHbIX 3anad XTI mpu HamM4YMKM HECKONBKUX KPUTEPHEB ONTHUMAJIBHOCTH, OBPAXKHOM
XapakTepe 1eJaeBoi (YHKINU U HAIMYUN OTpaHUYeHui 1-ro u 2-To pona.
Tema 3.2  AiuropuTtmbsl OZHOMEPHOM M MHOTOMEPHOM ONTUMHU3AaLMUA. MeTOIbl CKaHMPOBaHUS,
JOKAJMM3allik  SKCTPEMyMa, 30JI0TOro cedeHus u yucedl @OuboHaunm B ciaydae OJHOMEPHOMH
ONTUMHU3ALMKA. MeToasl MHOINOMEPHOM ONTHUMH3ALMM HYJIEBOTO, IIEPBOTO U BTOPOTO IMOPSAKOB.
CuMIUIEKCHBIC, CIlydailHbIE M TPaJUeHTHBIE METObI MHOTOMEPHOH onTUMH3anuud. Meton mrpadHbIX
byHKIHi.

3aKIIIOYCHHE.
A. Ilpumenenune komnbrorepHbix Mozaened XTIl npu npoekTupoBaHUM XMUMHUYECKUX NPOU3BOJACTB — B
CAIIP. 3amaum cuctem aBToMaru3upoBaHHoro mnpoektupoBanusi (CAIIP) u crTpykTypa cucrem
KOMIIBIOTEPHOTr0 MpoekTupoBanusi. WHpopmanmonHoe u marematuueckoe obecneyenue CAIIP.
ABTOMaTU3MPOBAHHOE IPOEKTUPOBAHUE C IPUMEHEHNEM KOMITbIOTEPHBIX Monenen X TII.
b. IIpumenenue komnproTepHbIX Mozenerd XTII npu yrnpaBineHUn TEXHOIOTHYECKUMHU IIPOLIECCAMU — B
ACYTIIL. KomnsiorepHoe moaenupoanue XTIl B pexume peanbHoro BpemeHH. CHUCTEMBI MPSMOTO
uGpoBOoro  (KOMIBIOTEPHOI0)  YIpPABICHHsS  TEXHOJOTMUYECKMMM  mpoueccamu. (OcoOeHHOCTH
peanu3anuu  KoMnbroTepHbIX Mogened XTII B aBTOMarW3uMpoOBaHHBIX CHCTEMAaxX YIPABICHHS
TexHonornueckumu npoueccamu (ACYTII).

4 O0beM yueOHOH TUCHUILINHBI

O0beM TMCUMIINHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
4. 4.

O01as TPyA0eMKOCTh TN CIUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHBbIE 3AHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (I113) - - -
JlaGopatopusbie pabotsl (JIP) 0,44 16 12
CamocrosiTejibHas padoTa 2,67 96 72
KonTakTHas camocTosTenpHas paboTa 0,4 0,3

2,67
CaMoCTOsITeThHOE H3YUCHHE PA3/ICTIOB UCITUTUIHHBI 95,6 71,7
Buja uTOrOBOro KOHTpPOJIS: 3ader ¢ oneHkoM

AHHOTanuaA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«Du3nyeckas KyJabTypa U CIIOPT»

1 Heap nucuuminHbl — GOPMUPOBAHHE MUPOBO33PEHUS M KYJIbTYPHI JHYHOCTH, TPAKIAHCKON
MO3uIMu, HPABCTBCHHBLIX Ka4YC€CTB, YYBCTBA OTBCTCTBCHHOCTH, CAMOCTOATCIBHOCTU B IIPHUHATHU
perieHuii, CrocOOHOCTH HCIOJIB30BaTh pa3sHOOOpa3Hbie (GopMbl (PU3NUECKONW KYJIBTYpBI, CHOpTa M
TypHU3Ma JJIsl COXpAaHEHHUS U YKPEIUIEHUSI CBOETO 3/I0POBbSI U 3/I0POBbS CBOMX OJM3KHX B MMOBCETHEBHOM
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KHU3HH U TIPO(PECCUOHATBHOM NeSTETLHOCTH.

2 B pe3yJabTarte u3y4yeHHs JUCUMILIMHBI 00y4aIOIIHUIACH 10JI7KEH:

Obaaoams cleayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JTIOCTHIKEHUS:

VK-11,72,73,7.4

3nams:

- Hay4YHO-TIPAKTUYECKUE OCHOBBI (PU3HUECKOMN KYIbTYPHI U 3I0POBOTO 00pasa *KU3HU;

- BIUSHHE O37J0POBUTEIBHBIX CHCTEM (HU3MUECKOTO BOCHHTAHUS HAa YKPEIJICHHE 30POBbS,

npoUIaAKTUKY MPOPECCHOHATBHBIX 3a00JI€BaHUN U BPEIHBIX IIPUBBIYEK;

- c1I0cOOBI KOHTPOJIS M OLIEHKH (PU3NYECKOTO Pa3BUTHUS U (PU3MUYECKON OATOTOBICHHOCTH;

- mpaBWwila M CIOCOOBI IJIAHUPOBAHUS WHAMBHAYAIbHBIX 3aHITHA pa3IM4HON IIeseBOi

HaIPaBJIEHHOCTH;

- UCTOpHIO (PU3MYECKOH KyJIbTYphl M CHOpPTa, HPEICTaBICHHE O 3HAYUMBIX CIOPTHBHBIX

COOBITUSIX HE TOJBKO CBOEH CTpaHbl, HO U MHPOBOI'O YpPOBHSI, Ba)KHEHIIHE JIOCTH)KEHUS B

o0JacTu cropra;

- cnoptuBHble Tpaguuuu PXTY um. /.M. MenneneeBa, NOMHUTE O MOJBUTaX CIOPTCMEHOB B

roasl Bennkoii oreuecTBeHHOM BOMHEI 1941-1945 T

Ymemns:

- TOAJEPKUBATh JOJDKHBIM ypOBEHb (PU3NYECKOW MOATOTOBICHHOCTH Ui O0OecredeHUs

MOJTHOIIEHHOM COIMAIbHON U IPOeCcCHOHATBHON IEATETLHOCTH;

- HCIONB30BaTh  OCHOBBI  (pU3MYECKOW  KYJBTYpPHl  JUIS ~ OCO3HAHHOTO  BBIOOpa

3/10pOBbecOEpEeratouX TEXHOJOTUM ¢ yYETOM BHEIIHMX M BHYTPEHHHUX YCJIOBHMM peanu3auuu

npodeccuoHaNbHOM NesTeNbHOCTH;

- CaMOCTOSITENIBHO 3aHUMAThCS PU3NYECKON KYIbTYPOU U CIIOPTOM;

- OCYILIECTBISTh CaMOKOHTPOJb 33 COCTOSSHMEM CBOEro OpraHuM3Ma M coOJoAaTh IMpaBuHiia

TUTUEHBI U TEXHUKHU 0€30I1aCHOCTH.

Brademu:

- Cpe/ICTBaMU U METOJaMH YKPEIUIEHHUS 3/10pOBbs, (PU3NUECKOTO CAMOCOBEPIICHCTBOBAHNUS;

- JIOJDKHBIM ypOBHEM (pU3MUECKOW TMOATOTOBIEHHOCTH, JUIsI OOECleYeHHUs MOJHOLEHHON

COLIMATIbHON U TIPO(eCCUOHATIBHON JAESITENbHOCTH.

3 Kpartkoe conep:kanue JMCIUIITHHBI

Pasoen 1. llpeamer @usnueckas Kynprypa u cnopt. Uctopus ®KuC

1.1. IPEAMET ®U3NYECKAS KVYJIbTYPA U CIIOPT. 3agaun ¥ MecTO OUCLMIUIMHBI B
MOATOTOBKE OakanaBpa. OpraHuszainus y4eOHOro IMporecca B paMKax IEHCTBYIONIEH pPEHTHHTOBOM
cucrembl. TpeOoBaHUA K 3a4eTy.

1.2. UCTOPUA CIIOPTA. IIpoucxoxzaeHue (U3MUECKUX yrIpakHeHUW u wurp. JlpeBHue
onumnuaabl. Onumnuiickoe ABmkeHrne. CopTUBHBIE O0IIECTBA: UCTOPUS PU3KYIBTYPHO-CIIOPTUBHBIX
00IIeCTBeHHBIX opraHu3anuii. CnopTCMeHbI B TOAbI Bennkoil oTeuecTBEeHHOM BOWHBI.

Paszoen 2. OcHOBBI 310pOBOTO 00pa3a KU3HU

2.1. BPAUEBHbBIII KOHTPOJIb 1 CAMOKOHTPOJIb HA 3AHATUAX ®U3UYECKOU
KYJIbTYPOM U CITOPTOM.

BpaueOHblii KOHTposNb M BpadeOHOE OCBUIETENbCTBOBaHME. llemarorndeckuil KOHTPOJIb.
CaMOKOHTpOJIb: €ro OCHOBHBIE METOJbl, IIOKa3aTelnu, KpuTepun U oueHku. I[Ipodunaxtuka
CIIOPTUBHOrO TpaBMmaTu3Ma. OCHOBHBIE BUJABI TPAaBM y pasHbIX crnenuanusanuil. Oka3zaHue NepBOU
MTOMOLIH JIJISl CTY/ICHTOB BY30B XUMHUKO-TEXHOJIOTHYECKOTO MPOUIIs.

2.2. THUI'MEHWYECKOE  OBECIIEYEHUE 3AHATHUN  O3JIOPOBUTEJILHOU
OUBUYECKOM KYJIbTYPOI. 'uriiena hu3ndecKOro BOCIHTAHMS W CIOPTA. PEXHUM [MTaHHUS HPH
3aHATUAX (PU3NYEcKoil KynbTypoil u cioproM. ConmanbHas rurueHa. ColuanibHO-ONacHble 00JIE3HH U
MepbI MPOPUTAKTUKH.

Pasoen 3. buonornyeckre OCHOBBI (PU3NUECKOI KYJIBTYpHI U CIIOPTa

3.1. BUOJIOTMYECKME OCHOBBI ®U3MYECKOM KYJIBTYPBHI U CIIOPTA. Oprauusm
YeJI0BEeKa KaK eIMHasi caMopa3BHBaroIIasicsi Ononoruueckas cucrema. dusznyeckoe pa3BUTHE YETOBEKA.
JIBuraTenbHas aKTUBHOCTb U €€ BJIMSIHUE HA YCTOWUYMBOCTD, U a/1allTAllHOHHBIE BO3MOXHOCTH YeJIOBEKA
K YMCTBEHHBIM M (PU3MUYECKUM HArpy3KaMm MpH Pa3InYHbIX BO3JACHCTBHUIX BHEIIHEH CPEIbI.
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3.2. OBPA3 XXI3HU U EI'O OTPAXKEHUE B ITPO®ECCUOHAJIBHOM JEATEJILHOCTMU.
310pOBbE UETOBEKAa KaK LIEHHOCTb. 3J0pPOBbIM 00pa3 XKM3HM M €ro cocraBidwoomue. Poab u
BO3MOYKHOCTH (PU3MYECKON KYyIbTYphl B 0OecriedeHnn 310poBbs. COlManbHbIid XapakTep MOCIeACTBHIA
IUI 30POBbs OT YNOTPEOIEHHUs HAPKOTHUYECKUX CPEICTB U APYrMX NCUXOaKTUBHBIX BemecTs (IIAB),
JIONTUHTa ¥ THILEBBIX J00aBOK B CIIOPTE, aJKOrojs M TabakoKypeHHs. JIOMMHT KaK MCKYCCTBEHHOE
NOBbIIIEHUE (prU3HUecKOl pabOTOCIIOCOOHOCTH M €r0 OTPULIATENbHBIE TOCIIEACTBHUS.

Pasoen 4. IlpodeccruonanbHo-IpuKIIaaHas GU3NYECKas KyJIbTypa U CIOPT

41. OBLIAA OUSNYECKASA M CIIOPTUBHAA IIOJAI'OTOBKA CTYAEHTOB B
OBPA3OBATEJIbBHOM ITPOLIECCE. Meronnveckue nmpuHUUIBL (prusnyeckoro Bocnutanusi. OCHOBBI
U 3Tansl 00y4yeHus ABkeHusAM. Pazputue gusnueckux kadects. DopMuUpoBaHHE NICUXUYECKUX KAaUECTB
B mporecce ¢usznyeckoro BocrnuTaHus. CrnopTuBHas moAroroBka. CTpyKTypa MOATOTOBICHHOCTH
criopTcMeHa. MaccoBblli CIIOPT M CHOPT BBICHIMX JOCTHKEHUHM, MX Lenu M 3ajgadd. CriopTHBHbIE
COpPEBHOBAHMSI KaK CPEJICTBO U METOJ OOLIEH U crieluabHON (PU3NYECKON ITOATOTOBKU CTYI€HTOB.

4.2. dusndeckas KyJabTypa U CIIOPT B IPO(eCcCHOHANBHOM JesITeabHOCTH OakanaBpa.  Jlnunas
U COIHMAJIbHO-PKOHOMUYECKass HEOOXOTUMOCTh MCHUXO(PH3MUECKOW MOATOTOBKM 4YElIOBEKa K TPYIY.
Mecto IIII®II B cucremMe mNOAroTOBKM Oyayiero crneuuanucta. [IpousBojcTBeHHas ¢usznyeckas
KynbTypa u cropt. [IpousBoncTBennas rumHactuka. OcoOeHHOCTH BbIOOpa (hOpM, METOJOB U CPEACTB
¢usnyeckoil KynpTypsl U cropTa B pabouee M cBOOOJHOE Bpems creuuanuctoB. [Ipodunakruka
npodeCCHOHATBHBIX 3a00JIeBaHUIl CpeAcTBaMu (DU3MUYECKON KYIBTYphl M cHopTa. JlomoJHHUTENbHbIE
CpezcTBa MOBBIIEHUs 001IeH U MpodecCHOHaIbHONW paboToCocoOHOCTU. BiusiHue nHANBUYaIbHBIX
0CcOOEHHOCTEH U CAaMOCTOSITETLHBIX 3aHATHH (PU3MUecKOi KyIbTYpOi M CHOPTOM Ha OPTaHU3M.

4 O0bem yueOHOH TUCHMILINHBI

Cemectp
Bunsr yaeGHoIt paboTh peere I cemectp 4 cemectp
AR YH P 3E Axkan. 3F Axkan. 3F Akan.
. . .
OO01mast TpyA0€MKOCTh JTUCIHILINHBI IO 2 12 1 36 1 36
y4eOHOMY IJIaHy
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2 72 1 36 1 36
Jlexmmm (Jlek) 0,2 8 0,1 4 0,1 4
[TpakTaeckue 3arstus (I13) 1,8 64 0,9 32 0,9 32
Bujx nToroBoro KOHTpoOJIA: 3auer 3auer
Beero 1 CeMeCTIS: eMeCTIZl CEMECTD
Bunbt yueOHO paboThI A A A
3E CTpA | o CTpA | o ZTp.
OO61as TpyA0E€MKOCTh AUCHUILINHBI 110 2 54 1 27 1 27
y4eOHOMY IJIaHy
KonrakTHasi paboTa — ayuTOpPHbBIE 3aHATHSL: 2 54 1 27 1 27
Jlexmmm (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktnyeckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
Buj MTOroBOro KOHTpoOJIsi: 3auer 3auer

AHHOTanus padoyel NpOrpaMMspl AUCHUILIMHBI
«JIeKTMBHbIC TUCHUILUINHBI 10 (PU3MYECKON KYJbType H CIIOPTY»

1 Heas aucnumiuHbl — GopMupoBaHHE (PHU3HMUECKOW KYyIbTYphl JIMYHOCTH M CIIOCOOHOCTH
HAIpPaBJICHHOTO HMCIOJIb30BaHMS Pa3HOOOPA3HBIX CPEICTB (PM3MUECKON KYIbTYpPHI M CIIOpPTa, TypH3Ma
JUIE COXpAaHEHMs M YKPEIJICHHS 30pPOBbs, NMCUXO(U3NYECKON IOATOTOBKM M CaMONOJATOTOBKH K
Oynymield npodeccHOHaIbHON NEeATeNbHOCTH, MOTYYCHHH HaBbIKa B OJHOM M3 BBIOPAaHHBIX BHIOB
CIIopTa.
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2 B pe3yabTaTe N3y4eHHs IMCUMILIAHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadoams cleAyoIUMU KOMIETSHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

VK-711,7.2,73,7.4

3namo:

- HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3HUECKON KYJIBTYPHI M 3I0pOBOT0 00pa3a KHU3HH;

- BIMSHHUE O3[OPOBUTENBHBIX CUCTEM (U3UYECKOTO BOCIHMTAHUS HA YKPEIUICHUE 30pPOBbS,

npOoQUIAKTUKY MPOPECCHOHATBHBIX 3200JICBaHUN U BPEIHBIX TIPUBBIYCK;

- CIIOCOOBI KOHTPOJISI U OLICHKU (PU3NYECKOTO Pa3BUTHUS U (PU3NYECKOM MMOATOTOBICHHOCTH;

- mpaBWia H CIOCOOBI IIAHUPOBAHUS WHAMBHAYAIBHBIX 3aHITHA Pa3IMYHON IIeNIeBOM

HaIlpaBJIECHHOCTH;

- cnioptuBHble Tpaguuud MXTU-PXTY um. /I.1. Menaeneena.

Ymems:

- TOJJICPKUBATh JOJDKHBIA YPOBEHb (DU3WYECKOH MOJArOTOBICHHOCTH JUISI OOECIIeYECHUs

TMIOJIHOIICHHOM COLMaNbHON U MpOodeCCHOHATBHON ACSITENbHOCTH;

- HUCHOJB30BaTh  OCHOBBI  (PM3MUECKOW  KyJABTYpPHl  JUISI ~ OCO3HAaHHOTO  BBIOOpa

3/I0pOBbECOEpEraIIuX TEXHOJIOTHH C y4eTOM BHEIIHMX M BHYTPEHHHX YCIOBUN peanu3aiiu

npodeccnoHAEHOM IeATEIIEHOCTH;

- CaMOCTOSTEIbHO 3aHUMATHCS (PU3UUYECKOM KYIbTYpPOWl U CIIOPTOM;

- OCYILECTBJIATh CAaMOKOHTPOJIb 3a COCTOSIHUEM CBOErO0 OpraHum3Ma M coO/IoAaTh IMpaBuia

TUTUEHBI U TEXHUKH 0€30MacHOCTH;

- BBITIOJIHATH WHIUBUIYATBHO MTOI00pAaHHBIC KOMIUICKCHI 110 (PU3HUYECKOUN KYIbTYpE U Pa3InIHBIM

BHJIaM CIIOPTAa;

- OCYHIECTBJIATH TBOPYECKOE COTPYIHHUYECTBO B KOJUICKTUBHBIX (pOopMax 3aHATHN (U3UUECKOI

KYJIbTYpOH U CIOPTOM;

- BBITIOJIHSATH MIPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH.

Braoemy:

- CPEe/ICTBAMHU U METOJaMH YKPEIUIEHUS 3/10pOBbsl, (PU3MUECKOT0 CaMOCOBEPILICHCTBOBAHMSI,

- JOJKHBIM ypOBHEM (pU3WYEeCcKOW MOATOTOBIEHHOCTH, JUIsi OOECHedeHHs MOJHOLEHHOM

COLIMAJIbHON U MPO(eCCUOHATBHON eI TENbHOCTH;

- TEXHUYECKUMH U TAKTUYECKMMHU HaBbIKAMU B OJIHOM U3 BUJOB CIIOPTA;

- HCIOJB30BaTh MPUOOPETEHHbIE 3HAHWA W YMEHHS B TPAKTUYECKON NEATEIbHOCTH |

MOBCEHEBHOW KU3HU

3 Kpartkoe coep:kanue JMCHHUIIHHbI
Pazoen 1. OCHOBBI TIOCTPOCHHUS O3OPOBUTEIHLHON TPEHUPOBKH. TeopeTndecKko-MeTOINYECKUe

OCHOBBI (hM3UYECKON KyIbTyphl u criopta. CojepikaTelbHbIe OCHOBBI 03I0POBHUTEIBHON (hHU3UYECKOU
KylnbTypbl U cropta. OCHOBHBIE HampaBlEHUS: O0310POBUTEIILHO-PEKPEATUBHOE, O3A0POBUTEIHHO-
peabUIUTAIIOHHOE, CIOPTUBHO-PEAOHINTAIIMOHHOE, TUTHeHnYecKoe. [1oBbilieHne (yHKIIMOHATBHOTO
COCTOSIHMSI opraHu3Ma U (u3HuecKoil mnoAroroBieHHOCTH. CHocoObl perjaMeHTallud Harpy3KH:
OU3KyINbTYPHO-03/I0POBUTEIbHBIE METOAUKH U cucTeMbl. OCHOBHBIE (a3l 03I0POBUTENBHOMN
TpeHUpPOBKU. OIEHKAa COCTOSHMSI 3/10pOBbS M (U3UYECKOM MMOATOTOBICHHOCTH 3aHHUMAIOIIMXCS
¢buznveckoil KynbTypoii u cnoprom. @yHkiuonanbueie mpoos! (HCC, AL, XKEJI u T.1.).

Paszoen 2. JlpuratenbHble BO3MOKHOCTH Ye€JOBeKa — BocnuTaHue ¢uznyeckux kadects. BOCK
I'TO. Meronuka opranuzanuu u nposeaeHus: BuaoB ucnbiTanuid ['TO. Cucrema B3auMoAeiCcTBUS B
chepe GUBMYECKON KyJIbTYpel H crmopTa. Bocnuranue (Qu3MYecKux KadecTB, OOy4YarOIIUXCS
(oTnmenbHBIC KaYeCTBEHHBIC CTOPOHBI IBUTATEIBHBIX BO3MOXHOCTEH Y€JI0BEKa).

Pazoen 3. Metonuka opraHu3zallMiki W TPOBEJICHUS CIIOPTUBHBIX COPEBHOBAHUM W
(U3KYIBTYpHO-MACCOBBIX ~ MEpPONPHUATHNA.  XapaKTePUCTUKAa  CIOPTHUBHBIX  COPEBHOBAaHMHA U
(GU3KyIbTYpHO-MAccoBbIX  Mepornpusituil.  CHOpPTHBHBIE  COPEBHOBaHHUS,  IMPOBOJUMBIE IO
OOIIETPUHATEIM ~ TpaBuWiaM. EQuHBIA  KaleHAApHBIA IaH (U3KYIBTYPHBIX ¥ CHOPTHBHBIX
MeponpusTtii). OpraHuzamus CIOPTHBHBIX MeponpusaTuii. Onumnuiickas xaptus. DenepanbHbIC
(cmennanbpHBIC, HAIMOHANBHBIC) 3aKOHBI cropre. Kiaccupukamuss CHOPTHBHBIX COPEBHOBAHUM.
HpasctBennsie otHomienus B copre. Fair Play («UectHas urpa») — Kak OCHOBa 3THYHOTO ITOBEICHUS B
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cnopre. Konekc ciopruBHoi stuku. Ilpodunakrika Hapymenuit coptuBHoi tuku. BAJIA. Koneke
BAJIA. MexayHapoHasi KOHBEHIIHS 0 00pb0e ¢ JIOMMHTOM B CIIOPTE.
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4 O0bem yueOHOH TUCHUILINHBI

B Cemectp
Bunx yueOnol paboThl aKaJieM. 1 2 3 4
qacax
O61ast TpyA0E€MKOCTh AUCHUTUIHHBI 10 328 56 92 90 90
yueOHOMY TUIaHy
KonTtakTHas padora — ayIMTOpHbIE 192 32 64 64 32
3aHATHSA
[Mpaktuueckue 3ansatus (I13) 192 32 64 64 32
Camocrositesnnas padora (CP) 136 24 28 26 58
KoHrtakTHas camocTosTenbHas pabora 0,8 0,2 0,2 0,2 0,2
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 135,2 23,8 27,8 25,8 57,8
JTUCIUATUTHHBI
Buja nTOoroBoro KOHTpoOJIs: 3a4yeT 3a4er 3a4er 3a4er 3a4eT
3a4eT / IK3aMeH
Cemectp
N B actp.

Bun yuebnoit paboTsl qacax | I Il v
OO61mast TpyA0eMKOCTh JUCIHUILINHBI 11O 246 42 69 67,5 67,5
yueOHOMY IIaHy
KonTakTHas padoTa — ayiuTOpHbBIC 144 24 48 48 24
3aHATHS
[Tpaktueckue 3anstus (I13) 144 24 48 48 24
CamocrositeanHas pa6ora (CP) 102 18 21 19,5 435
KonTakTHas camocTosTensHas padora 0,6 0,15 0,15 0,15 0,15
CaMocCTOsATeIbHOC U3YUCHUE PA3/IeIIOB 101,4 17,85 20,85 19,35 43,35
JIICITATUTHHBI
Bujx uTOroBOro KOHTpOJIS: 3a4uer 3a4eT 3a4eT 3a4eT 3a4uer
3a4er / JK3aMeH
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5.2. JIMCHUTIMHBI YaCTH, (POPMHUPYEMOli yHACTHMKAMHU 00pa30BaTeIbHbIX OTHOIIECHHIi
(o0s13aTeIbHBbIE BAPDMATHBHBbIE JUCHMILIIMHBI)

AHHOTanuA padoyeil NPOrpaMMbl IUCUUNIMHBI
«JlabopaTopHbIil NPAKTUKYM 110 OPTaHNMYECKOIl XUMUM»

1 Heab AMCHUIIMHBI — TPUOOpPETEHHE CTYICHTAMU OCHOBHBIX 3HAHWW W HABBIKOB IS
OCYIIECTBJICHUS CHHTE3a OPTaHUYECKUX BEIICCTB.
2 B pe3yabTaTe H3y4eHUs] JUCHUILINHBI 00yYAIOLIUIICS T0JIKEH:
Obnadams CIeayIOIMIMMU KOMITIETEHIIUSIMH M MHIWKaTopaMu ux noctwxenus: YK-1.1; YK-1.4,
YK-1.5.
3uame:
—TEXHUKY 0€3011aCHOCTH B J1a00paTOPUU OPTaHUUYECKON XUMUU;
—TIPUHITUIIEI 0€30TIaCHOTO O0pAIEHUS C OPraHUICCKUMU COCIMHCHHSIMH,
—METOBI U BUBI XpOMATOTpaduu JJIsl ONPEACIICHUS COCTaBa PEaKIIMOHHOW CMECH;
—TEOPETUYECKUE OCHOBBI CIIOCOOOB BBIJCIICHUS, OYUCTKA W WIACHTU(UKAIMH OPTraHMYSCKHUX
BEIIIECTB;
—JKCIIEPUMEHTAJILHBIE METOJIbI IMPOBEJACHUS OPraHUYECKHX pPEaKIMid, IPOTEKAIOMHUX IO
Pa3IMYHBIM MEXaHU3MaM;
—OCHOBHBIC 00IIIME METOAMKH B3aUMHOM TpaHC(OpMaIlUK KJIACCOB OPraHUYECKUX COCAMHCHHUH.
Ymems:
—TPUMEHSATh TEOPETUYCCKUE 3HAHUA W  OKCICPUMCHTAIbHBIC METOJIBI  HCCIICIOBAHUS
OpPraHUYECKON XUMUU TPU PEIICHUH MPOPECCHOHANTBHBIX 3a/1a4;
—cdopmynupoBath npodiaeMy U 000CHOBaTh BHIOOP MPUOOPOB U AKCIEPUMEHTAIBHBIX METOIOB
UCCIIETOBAHMUSI, TIOCTABUThH LIETU U 33/1a4l U HAMETUTH IMYTH UX JOCTH)KCHUS;
—CHHTE3UPOBATh COSAMHCHHUS 10 MPETIOKESHHON METO/IHKE;
—TIPOBECTH BBIJICIICHUE U OYMCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TCOPETHUCCKUX 3HAHUH
0 OPraHU9IEeCKON XMMHH;
—BBIOMPATH PAIlMOHATBHBIN CIIOCOO BBIICTICHHUS M OYUCTKH OPTaHUYECKOTO COeTMHEHUS;
—TIPEJCTABIIATh JaHHBIC JIAOOPATOPHOTO WCCICAOBAHUS B BHIE TPAaMOTHO O(OPMIICHHBIX
METO/IUK;
—MpPOBOJIUTh AHANU3 M KPUTHUECKHU OILIEHWBATh IOJTYYCHHbIE SKCIIEPUMEHTAIbHBIC JaHHEBIE,
00001aTh 1 AenaTh 000CHOBAHHBIE BHIBOIBI Ha 0a3e MPOBEAEHHBIX OIBITOB;
—BBIOpATh CIIOCOO UIEHTU(UKALIUN OPTAHUYECKOTO COSAMHEHHUS.
Brnaoemw.
—KOMIIJIEKCOM COBPEMEHHBIX IKCIIEPUMEHTAIbHBIX METO/IOB OPTAaHUYECKON XUMHH IS PEIICHUS
KOHKPETHBIX MCCIIEI0OBATENbCKUX 3a/1aY;
—3KCTIEPUMEHTAITBHBIMU METOaMH ITPOBEJICHUS OPTAHHYECKUX CHHTE30B.
—OCHOBHBIMH METOJIaMH HICHTU(DUKAIIMA OPTaHHYSCKUX COCTMHCHHIMA
—TpreMaMu 00paOOTKH ¥ BBIICIICHUS] CHHTE3UPOBAHHBIX BEIIIECTB;
3HAHUSMH OCHOBHBIX 3aKOHOB OPTaHUYECKOW XWMHUHU MJiA COAEPKATEIbHOW HMHTEpHpeTaruu
MOJTYYEHHBIX YKCIIEPHUMEHTATBHBIX PE3YJIbTATOR.

3 Kparkoe coaepxxanue JUCUMILIIHHbI

Pasoen 1. «llpasuna u memoowvl pabomul 8 1a60paAMOPUU OP2AHULECKOU XUMUUY

1.1  IIpaBuna 6e3omacHO pabOTHI B 1a0OPATOPUN OPraHUYECKON XUMHUHU

Be3onacHble mpueMsl 1 IpaBuiia paboThI B 1a0OPaTOPUN OPTaHUUECKON XMMUH.

1.2 Meroapl pabOTHI B 1TAOOPATOPHH OPTAHNYECKON XUMUU

OO6ume metoabl paboThl B jaboparopuu opraHuueckoi xumuu. Harpeanue. OxiaxIeHHE.
[TepememmuBanue.

1.3  JlaboparopHas mocyzaa, 000pyaoBaHHE U TPUOOPHI
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[Tocyna, nambonee wacto mnpuMmeHsemas B mnabopatopuu. [Ipubopsl s ompeaeneHus
TeMriepatypsl 1iasieHus. Becel. Tepmomerp. PotopHsrii ucapurens. Pedpakromerp.

Paszoen 2. «Memoovl udenmuguxayuu, 04UCMKU U 8blOEeHUSL OP2AHUYECKUX COCOUHEHULLY

1.1  Xpowmarorpadus

WnenTudukanyss OpraHUYecKUX BEIIECTB IOCPEACTBOM DPA3IMYHBIX BHIOB Xpomarorpaduu
(TCX, xpomarorpadus Ha Oymare, nonoooMennas xpomatorpadus, BOXKX). [Ipumenenne TCX ms
UACHTU(DUKAIIMA OPTaHUYECKUX COCIMHEHUN. AICOPOEHTHI U 3ITI0eHTHI, ucnoib3zyembie B TCX. Bribop
samoeHta. OO6Hapyxenue BemiectB. OOHapyxkeHue BemiecTB. KoadpduiueHT yaepxKuBaHUS.
Koaddunment pacnpenenenus. Pabora ¢ kanmispaMu.

1.2 Meronbl OYHCTKH XKUIKUX BemiecTB. [leperonka

DKCTpakuus, JIsl U3BJIeUeHUs (BBIJACIICHHS) OPTaHUUYECKOr0 BEIIECTBA U3 BOJIbI. DKCTPAKIIUS C
MOMOUIBIO JICJUTEbHOW BOPOHKH. BpICymmBaHue »KCTpakToB ocymuteneMm. l[leperonka. Bumabl
neperoHkd ((ppakuMoHHA, BaKyyMHas, II€PETOHKa C TIapoM, NpuU aTMOCHEPHOM JABJICHHH).
BricymmuBanue skunkocteil. Ocymurtenu. OmnpenencHue TeMmrepaTypbl KHIEHUS U KoddduiueHTa
npenomiieHus. @paknnoHHas nmeperonka. Padora ¢ punsTpoBansHOl Oymaroid. OTroHKa pacTBOPHUTEIIS.

1.3  Meronbl 04MCTKH TBEpABIX BemlecTB. [lepexkpucTamnmnzanus

MeTtoapl OYHCTKH TBEPABIX BemecTB. Bosronka (cyOnmmarus). Temmeparypa BO3TOHKH H
TeMIlepaTypa IUIaBIIEHUs, BO3TOHsomlerocs BemiecTBa. [Ipubop st Bosronku. Ilepeocaxnenue.
[lepexpucrammnzanus. Jransl nepekpuctainuzauuu. [logdop pactBoputens. HachieHHbIi pacTBop.
lopsiuee ¢dunpTpoBanue, BakyyMHas ¢QuubTpanus. OrmnpeneneHue TeMIepaTypbl IUJIaBICHHUS.
Temmepatypa riaBieHus] CMEIIAHHOW TIPOOBI.

Paszoen 3. «Cunmes opeanuyeckux coeouHenuii»

3.1  CuHre3bl

Ilenu u 3amauM SKCHEpUMEHTa B OpPraHHMYECKOM CHHTe3e. TeopeTHueckue OCHOBBI Ipolecca.
Brei6op ycnoBuii peakuuu. Pacuer cunTe3a. OOuiue npaBuia MOATOTOBKM M IPOBEIEHUS CHHTE3A.
Texnuka OezomacHoctu. [Ipubop s npoBenenus cuntesa. [Ipoenenue onbita. KoHTpoib 3a X0q0M
peakuuu. Beinenenue, ouucTka M aHanu3 npoaykra. CHHTE3bl BEIIECTB pPa3IMYHBIX KJIACCOB
OpraHudeckux coenuHeHuil. [IpoBeeHNe HIKCIEPUMEHTAIBHBIX METOJIOB UCCIIEOBAHUS pPeaKIuil.

IIpoBenenue peakui, NPOTEKAOIIUX 10 MEXaHU3MAM:

- HyKJIO(pUIIBHOTO 3aMEILIEHHsI — CHHTE3 TaJlor€HAJIKaHOB;

- HYKJICOQHMIILHOTO MPHCOSINHEHHUS — CUHTE3 CIJIOXKHBIX 3(UPOB KapOOHOBBIX KHCIIOT, aMHUIOB
KapOOHOBBIX KHCIIOT, a30TCOJEPKALIUX AJbJETUI0B U KETOHOB;

- DNEKTPOPHUILHOTO 3aMEUICHHWs B aPOMAaTHYECKOM psIy — pEakIud HUTPOBAHMUA,
OpoMupoBaHUs, CYIbPUPOBAHUS;

- peakuil 1Ma30TUPOBAHUS U a30COUYETAHNUS;

- peaknuii OKUCIEeHHS (CUHTE3 areToHa, |,4-0eH30XWHOHA, OEH30MHOW KHUCIOTBI) |
BOCCTaHOBJICHHUSI.

4 O0beM y4eOHOH TUCHHUILINHBI.

O0beM TUCUUIIJIMHBI
Buj yue6Hoii padoThl Axax. | Acip.
3E
4. 4.
Oo6masi TpPyA0eMKOCTh TUCIHIIJIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,89 32 24
Jlexnun - - -
[Tpaxtrueckue 3ausatus (I13) - - -
JlaGopatopusbie pabotsl (JIP) 0,89 32 24
CamocrosiTejibHas padoTa 411 148 111
KonTakTHas camocTostenpHasi pabora 411 0,2 0,15
CaMoCTOsITeTbHOE H3YUCHHE PA3/ICIIOB AUCITUTUIHHBI ’ 147,8 | 110,85
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| Bua HTOr0BOI0 KOHTPOJIS: 3auer

AHHOTanuA padoyeil NPOrpaMmMbl IUCUUNIMHBI
«Pu3nyecKkas XUMHS TYTOIUIABKUX HEMETAIMYECKUX U CHIIMKATHBIX MAaTePHATI0B»

1 Heap AUCHUIINHBI — IOJIYyYEHHE 00yJaroIMMHKCS IPEACTABIEHUN O CTPYKTYpE U CBOMCTBAX
TYrOIUIABKUX HEMETAJNIMYeCKuX M cuiaukaTHbiX MarepuanoB (THCM) B pas3inmyHBIX COCTOSHUSX
(KpUCTAJUIMYECKOM, CTEKJIO000pa3HOM, BBICOKOJMCIIEPCHOM M KHJIKOM); O3HAKOMJICHHS CTYJICHTOB C
XapakTepucTukamu (a3, HamOosiee 3HAYMMBIX B TexHojorusx THCM wm ¢ Merogumkod paboOTHI ¢
muarpammamu  coctossHuss THCM, a Takke monydeHHe 3HAHMA O (U3UKO-XUMHUYECKUX
3aKOHOMEPHOCTSIX IIPOLIECCOB, JIEKAUIMX B OCHOBE IPOCKTHPOBAHUS COCTABOB M TEXHOJIOIMH
nosyueHus pasinunbix THCM (kepamMuky, BXKYIIUX MaTepHalloB, CTEKJIA U CUTAJUIOB).

2 B pe3yabTaTe M3y4eHUS IMCUMILINHBI 00y4al0 M ICH 0JIZKeH:

O6nagath caeayOUMMI KOMIIETEHIUSAMU U UHIUKATOPAMHU UX TOCTUKEHUS:

YK-1.2, IIK-5.1, IIK-5.2, TIK-5.3.

3nams:

— ocobenHoctu ctpoeHuss THCM B KpuCTaJZIMUECKOM, CTEKJIOOOpa3HOM, BBICOKOJIUCIEPCHOM U
KUJKOM COCTOSIHUU, B3aUMOCBSI3U CTPYKTYpPBI M CBOMCTB MaTEpPHUAJIOB B PA3JINYHBIX COCTOSHHUSAX, A
TaKKe MyTu ynpasieHus cBoiictBamu THCM;

— OCHOBHBIC TIOJIOKEHUSI Y4eHHUS O (ha30BBIX PABHOBECHSX M JUArpaMMax COCTOSHHS Pa3IMYHBIX
THCM, nexamux B OCHOBE pacueTa COCTaBOB TEXHUUYECKUX CHIJIMKATHBIX MPOJYKTOB (KEpaMHKH,
BSUKYIIMX MAaTe€pUasoB, CTEKJIa U CUTAJUIOB);

— (hPM3UKO-XMMHYECKHE OCHOBBI BaXKHEHUIINX IMPOLIECCOB, MPOUCXOAAIIUX MIPU BBICOKOTEMIIEPATYPHOM
cuireze THCM  (auccoumanusi, jAeruapartanusi, TBepro(a3oBble pEaKkIMH, CIIEKaHue,
PEeKpHUCTAIUIM3ALMS, [JIaBICHNUE, KPUCTAJUIM3ALUS U3 PACIIIaBOB).

Ymemy:

— IPOTHO3MPOBATh BIMSIHUE PA3IMUHBIX (DAKTOPOB HAa paBHOBECHE B XUMHUUECKUX PEAKIIMSIX;

— OIIPEAEIATh HAIPABIEHHOCTH IIPOLIECCA B 3aJAHHBIX HAYAJIBHBIX YCIOBUSAX;

— YCTaHaBIMBaTh TpaHMIbI oOxacTedl ycToWuMBOCTH (a3 B OJHOKOMIIOHEHTHBIX W OWHApHBIX U

TPEXKOMIIOHEHTHBIX CUCTEMAX;

— OTIpeIeNIATh COCTaBbl COCYIIECTBYIOIUX (Pa3 B reTepPOreHHBIX CUCTEMAX;

— IPOTHO3MPOBATh BIMSHUE PA3IMUHBIX (DPAKTOPOB Ha CKOPOCTH MpOILIecca;

— HCIIONB30BaTh 3HAHUSA O CTPOCHHMM BEIIECTBA, NMPUPOJE XMMHYECKOM CBSI3M B Pa3IMYHBIX Kilaccax
XUMUYECKHX COCIUHEHHUW I NOHUMAaHUs CBOMCTB MaTepHAIOB M MEXaHHW3Ma XUMHYECKHX
IIpoLecCcoB, poTekaromux npu cuarese THCM.

Bnaoemu:

— METOAMKOW paboThl € JuarpaMMaMU COCTOSIHUSL W YMEThb HCIOJNb30BaTh HUX JUISL pPELICHUS
MPaKTUYECKUX 3a7ady CHJIMKaTHOM TEXHOJOTUH, BKJIOYas BbIOOp ONTHUMAJBHBIX COCTaBOB
TEXHUYECKUX MPOJYKTOB U OLIEHKY MapaMeTpOB (PU3UKO-XMMHUYECKHX POLIECCOB;

— TCOPETHUYCCKUMHU OCHOBAMH IIPOLCCCOB CHHTE3a CHUJIMKATOB, BKJIIOYAA 3HAHUA HMX MCXaHHU3Ma,
KHMHETHUKHU W BIWSAHHUA OCHOBHBIX TEXHOJIOTHYCCKUX IMAapaMETPOB Ha HMX HAIIPABJICHUEC, CKOPOCTh U
CTENEHb 3aBEPILICHHOCTH;
METOJAaMH M CPEACTBAMU TEOPETUYECKOTO U HKCIEPUMEHTAIBHOTO MCCIEI0BAaHUS MPOILIECCOB
CUHTE3a, U3yYEHHUsI CBOMCTB CUJIMKATHBIX MAaTEPUAJIOB B PA3JIUYHBIX COCTOSIHUSIX BEILIECTBA.

3 Kparkoe coaepxxanue JUCUMILIHHBI

Pa3znen 1. Cuankatsl ¥ Apyrue TYyroiaBKue COeIMHEHNS B PA3JINYHBIX COCTOSIHUAX
1.1 CunukaTel U Apyrue TYTOIJIABKUE COCIMHEHUS B KPHUCTAUIMYECKOM COCTOSIHUHM. XHUMHUYECKast
CBSI3b B CHJIMKATaX W JpYyrue TYTOIUIaBKUX coequHeHusx. Kiaccudukauusa cuimkatoB. CTpykTypa
KPUCTAIMYECKUX CUIMKaTOB M ux kinaccudukanusa. [lomumopdusm. Ilonurunuszm. Jledexts
KpI/ICTaJIJII/I‘IeCKOf/'I pemCTKU: TBCPALIC PACTBOPLI 3aMCIICHHA, BHCAPCHUSA W BbBIYUTAHUA; TOUYCUYHBLIC
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teruioBble nedektel mo I[lloTTkm u Dpenkento; JuHEHHbIE OePEKTHI — KpaeBble U BHHTOBBIC
JTUCIIOKALINH.
1.2. PacriaBbl CHIIUKATOB.
Oco0eHHOCTH KHUJIKOTO COCTOSIHUSI U CTPOCHUE PACIUIABOB CHIIMKATOB. T€OpUH CTPOCHHS >KUIAKOCTEH.
Oco0eHHOCTH U CBOMCTBA CMJIMKATHBIX PacIIaBOB
1.3. Cunukatsl B CTEKJI000pa3HOM COCTOSTHHH.
l'unote3sl crpoeHust crexiaa. OCOOEHHOCTH CTEKIOOOPA3HOTO COCTOSIHHMA. Y CIOBHSA OOpa3oBaHUS
cTeKoJ1. Buasl cTekon u ux cBoicTBa.
1.4. Cunukatsl B BBICOKOAMCIIEPCHOM COCTOSTHUU.
Oco0OeHHOCTH CBOWMCTB BBICOKOAMCIIEPCHBIX CHUCTEM. Y CTOMYMBOCTH MU KOAryJslUs KOJIJIOUTHBIX
CHWJIMKAaTHBIX cucTeM. KoitoniHble CBOMCTBA KpeMHE3eMa, el KpeMHEBOM KHCIOThl. CTpyKTYpHO-
MEXaHUYECKHE CBOWCTBA CUJIMKATHBIX BBICOKOJIMCIIEPCHBIX CHCTEM Ha MpHUMepax KpemHereiaen u
CUCTEMBI TJIMHA-BOJIA

Pasnen 2. Yuenue o (a3oBbIX paBHOBECHSIX M JHMATPAMMBI COCTOSIHMS CHJIMKATHBIX
cucTreM
2.1. IlpaBuno ¢a3z ['mG6ca. 3HaueHue AMarpaMMm COCTOSHMS JJISl PELICHUS TEXHUYECKUX 3aJad B
TEXHOJIOTHUHM CHIJIMKATOB M JPYTHX TYTOIUIABKUX COCAMHCHHI, TEPMUHOJIOTHS, TIpaBmwio (a3 ['mbbca u
€ro NpUMEeHEeHHue Mpu padoTe ¢ AUarpaMMaMU COCTOSIHUSA. MeTo bl TOCTPOSHUS AUArPaMM COCTOSIHUS
2.2. InarpaMMbl COCTOSIHUSI OJTHOKOMIIOHEHTHBIX CHUCTEM. DJIEMEHTBI CTPOCHUSI OJJHOKOMITOHEHTHBIX
muarpamm  coctosinusa.  [uarpamma coctosius cucteMbl SiO2. Tlomumopdubie Moaudukanuu
KpeMHe3eMa - KBapll, TPUIUMHUT, KPHUCTOOATUT, XapaKTCPUCTUKA WX CTPYKTYpbl H CBOWCTB.
[TocnenoBaTenbHOCT, M CKOPOCTh  (pa3oBBIX IMpeBpamieHuii B cucteme SiO2 U  BIUsAHUE
MHUHEpaJIN3aTOPOB Ha STH TpeBpamieHus. M3MeHeHne ynenbHOro o0beMa marepuaia mpu (ha3oBBIX
npeBpanieHusix. OTKIOHEHHsI OT pPaBHOBECHBIX cocTosiHUM B cucteMe Si02. OcoOble pa3HOBUIHOCTH
KpeMHe3eMa (KOJCUT, KUTHUT, CTHUIIOBUT, BOJOKHUCTBIM KPEMHE3€M) W YCIOBHS HX TMOIYYCHUS H
cBoiictBa. KBapueBoe crekio. 3HaueHue cuctembl SiO2 Uis XUMHUM M TEXHOJOTHUU CHIJIMKATOB.
Cucrtemsr MgO, Al203
2.3. lnarpaMMbl COCTOSIHUSI IBYXKOMIIOHEHTHBIX cucTeM. OCHOBHBIE THUIBI IUArpPaMM, 3JIEMEHTBI UX
CTpPOCHUsI U TIpaBUjia paboThl ¢ HUMH. [IpaBWiio peluara W ero mMpUMEHEHHUE JJISi KOJUYECTBEHHBIX
pacyeToB B IByXKOMIIOHEHTHBIX CUCTEMAX.
Juarpammer coctosiaust cucteM Na2O-SiO2, Ca0-SiOz, Alx03-Si02, MgO-SiO,. OcobeHHOCTH ITHX
CHUCTEeM U KpaTKas XapaKTepUCTUKa CYIIECTBYIOIIUX B HUX COCAMHEHUN (CHUJIMKAThl HATpUs,
METAaCHUJIMKAT KaJbIHS, IBYXKaJbIIUEBBIA CUIUKAT U €ro MOJUMOP(HU3M, TPEXKAIbIIMEBBIM CHUIIMKAT,
MYJUTHT, (OPCTEPUT, SHCTATHUT). OmnpenencHue MocaeA0BaTeIbHOCTH (a30BBIX MPEBPALIEHUN B ITUX
CHUCTEMax IMPU M3MEHECHUM TeMIIepaTyphbl. 3HAUCHHE CHUCTEM JJisi XUMHH U TEXHOJIOTHH CHUJIUKATOB M
JIPYTUX TYTOIJIABKUX COCTMHECHUM.
2.4 JluarpamMMbl COCTOSIHUSI TPEXKOMIIOHEHTHBIX cUcTeM. OCHOBHBIE THUIIBI UArpamM, 3JIEMEHTHI UX
CTpOEHHMS W TpaBuia paboThl ¢ HUMHU. M3oTepMHuueckue CeYeHUs U MOJIUTEPMUYECKHE DPa3pe3bl.
[IpuMeHnenne mnpaBuiia pblyara JUisi KOJIMYECTBEHHBIX PACUETOB B TPEXKOMIIOHEHTHBIX CHCTEMax.
Juarpammel cocrostaus cucteMm Nax0-CaO-SiOz, CaO-Al203Si02, MgO-Al203-Si02, MgO-CaO-SiO..
Oco0eHHOCTH ATHX CUCTEM M KpaTKasi XapaKTEPUCTHKA CYIIECTBYIONIUX B HUX COCTUHEHUH (ICBUTPUT,
TeJICHUT, aHOPTHUT, IIMMUHENb, KOPJIUEPUT, carlpupruH, MOHTHYCIUTHT, MEPBUHUT, OKEPMAHUT, JTHOTICHU]I,
TBEP/bIE PACTBOPBI ITUX COeAMHEHUN). OmnpenereHne mocIe0BaTeNbHOCTH (Pa30BBIX MPEBPAIICHH B
9TUX CUCTEMaX MPHU U3MEHEHUU TEMIIePaTyphbl. 3HAUEHNUE CUCTEM JIJISi XUMUHU U TEXHOJIOTUU CUITUKATOB
U APYTUX TYTOIUIaBKUX COEIMHEHUI.

Pazgen 3. ®usnko-xuMuveckue 0CHOBBI npoueccos npu cuurese THCM
3.1. Juccommanus. KoHcTanTa paBHOBECHs, YNPYrocTb AMCCOLMALMM W HMX 3aBHUCHUMOCTb OT
TeMIepaTypbl Uid KapOOHATOB, Cylb(paTOB M HUTPATOB, HCIOJB3YEMBIX B KayeCTBE CBHIPHEBBIX
MaTepHaJIOB B TEXHOJIOTUU CUJIMKATOB U APYTHX TYrOIUIAaBKUX MaTE€pPUAIOB.
3.2. [Hermgpatanus. PopMmbl CBSI3M BOJBI B TBEPABIX TEJIAX M €€ CTPYKTYPHOE COCTOSIHUE:
KOHCTUTYITMOHHAS, KPUCTAJUTH3AIMOHHAS M aJCOPOIMOHHAsT BOAA. [ MAPOKCUIBI, KPUCTAIUIOTHIPATHI
MOCTOSIHHOTO M TIEPEMEHHOT0 COCTaBa, IEOJMUTHL. MexcioeBas BOJa B TIMHUCTBIX MHHepaiax.
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®akTophl, BIUAIONIME HA MpoIecc Aeruaparanuu. [loBegeHne BeUIECTB U CTPYKTYpPHbIE U3MEHEHHS
IpU JeruIpaTali. JHTAIbINA AeTUIpaTaluu
3.3. TBepaodazoBeie peakiuu. OOMIME CBEACHHS ¥ 3HAYCHHUE TeTEPOTCHHBIX PEAKIUH I TEXHOJIOTHI
CHWJIMKATHBIX U JPYTUX TYroIulaBKUX mMatepuanoB. Bunabsl u mexanusm nuddysuu npu tBepaoda3oBbix
peaKuusax W CTaAWH, JTUMUTHPYIOIIHE X CKOpocTh. CxeMbl Au(y3NOHHBIX MPOIECCOB HA MPUMEPE
HEKOTOPBIX peakiuid B TBEpAOM cocTosiHuU. Teopuss Tammana-Xeapana. OnucaHue KHUHETUKH
TBepA0(a30BhIX PEAKIUI C MOMOIIBI0 PAa3IMYHBIX Mojeneid. OCOOEHHOCTH peakIuii B TBEPAOM
COCTOSTHUU U (aKTOPBHI, BIUAIOIINE HA UX CKOPOCTh. Pouib JkuKoi u ra3oBoil ¢a3 rnpu TBepaoQa3zoBbIxX
peakiusax. TepMoarHaAMUYECKask XapaKTEPUCTUKA PEaKLUii B TBEPJIOM COCTOSIHUH.
3.4. Cnekanue. CyniHOCTh, NMPU3HAKM U JBIOKYIAsg CHJIa IIpolecca CrekaHus. Buubl criekaHus.
Mexanm3m tBepaodazoBoro crnekanus no Openkento u [TuHecy, MEXaHU3M JPYTUX BUAOB CIICKAHUS.
Posib KpUBU3HBI MMOBEPXHOCTH Ha I'PaHUIE pasjieNia «I10pa-TBEpAOE TEJIO0» MPHU CleKaHWH. |'pajaueHT
KOHIICHTpAIlMK BaKaHCUM B TBEPAOM mopuctoM Teje. Kunernka rnporecca cnekanus. KoanecieHnus u
KpUTEpUaIbHBIA pa3mep mop mno lerysuny. Poip BS3KOCTH M MOBEPXHOCTHOTO HATSKEHUS KHUIIKON
¢da3bl Mpu KUJIKOCTHOM crieKaHuu. DakTopbl, BIUAIONINE HA MPOIIECC CeKaHus. BiusHue criekaHus
Ha CTPYKTYPY U CBOMCTBA CHJIMKATHBIX M IPYTUX TYTOIJIABKUX MATEPUAIIOB.
3.5 Pexpucramnmuzanus. CylniHOCTb, NMPU3HAKA M JBMXKYIIAs CHJIA TPOIecca PEeKPUCTAIIIU3AIIMH.
[lepBuuHas M BTOpHYHAs peKpUCTaNIM3alug. MeXaHu3M U KHHETHKa Mpolecca PeKpUCTALTU3AIINU.
Cxema pocTa 3epeH IMpu BTOPUYHOU pekpuctaum3anuu no bypke. Poab KpUBU3HBI TOBEPXHOCTH HA
TpaHULIE COINPHUKOCHOBEHHUS 3€peH MpH peKpucTauim3anuu. DakTophl, BIMSIONIME HA CKOPOCTh
peKpUCTAJUIM3allUM, W €€ BIUSHUE HAa MHUKPOCTPYKTYPY U CBOWMCTBA CHJIMKATHBIX M JPYTHUX
TYTOMJIaBKMX MaTEpHUaJIOB.
3.6. IlnaBnenue. IlnaBnenue kak (pa3oBblil mepexon nepBoro poaa. CTpyKTypHble U3MEHEHUS IpU
mnaBiaeHuu. llpenmnaBneHne #  MOpoHecc KOOMEPATHMBHOTO MO3WLHMOHHOTO  Pa3yHopsI0UeHHUS.
TemnepaTypa MIaBJIeHUS U €€ CBS3b C TEIUIOTOM IIJIaBJICHUS U U3MEHEHUEM SHTponuu. BHyTpeHHUE 1
BHEIIHHE (DaKTOPbHI, BIUSIONINE HA TEeMIlEpaTypy IUIaBieHus. TyrormaBkue BemiecTBa. Crneunduka
TJIaBJICHUS! KPUCTAJUIMUECKUX U aMOP(HBIX TeJ.
3.7. Kpucramnmuzamus. O6pazoBaHue IEHTPOB KPUCTALTU3ALNUNA U POCT KpUCTALIOB. OCOOEHHOCTH H
MEXaHU3M TOMOTE€HHOTO U TETEPOTCHHOIO 3apojbllieoOpa3oBaHusi HOBOW (a3pl B pacriaBax.
CKJIOHHOCTh PacIUIaBOB CHIJIMKATOB K MEPEOXJaXJICHHI0. MexaHu3M pocTa KpUCTAUIOB B CHIJIBHO U
cnabo MepechIleHHbIX paciuiaBaxX. Poib e(eKTOB KPUCTAJUIMYECKON peleTKy (IMCIoKalui) mpu
pocTe KPUCTAIJIOB. 3aBUCHMOCTh YHWCIA OOpa3yIOLIUXCsl IIEHTPOB KPHUCTAUIM3AMM WM JIMHEHHOU
CKOPOCTH pOCTa KPUCTAJIOB OT CTENeHH mnepeoxiyaxacHus. Kpussle Tammana. 3HaueHue mpoiiecca
KPUCTAJUIM3ALMU B TEXHOJIOTMH CHJIMKATOB M €T0 BIMSHUE HA CBOMCTBA TEXHUYECKUX MPOAYKTOB.

4 O0beM yueOHO# JUCUMIIJIMHBI

O0beM TUCHUIIJIMHBI
Bup yueOHoit padoTbl

3E Al:az[. AcTp.u.
OO01asi Tpy10eMKOCTb 1M CHUILIHHbBI 6 216 162
KonrakTHasi pa6oTa — ay{uTOPHbIE 3aHIATHUS: 2,67 96 72
6 mom uucie 8 hopme nPpaKmMuuecKoli N0O20MmoeKU 0,89 32 24
Jlexnun 0,89 32 24
[Tpaktryeckue 3anstus (I13) 0,89 32 24
JlaGopatopusie pabotsl (JIP) 0,89 32 24
8 mom yucie 8 hopme nPpaKmuyeckol n0020mMo6KuU 0,89 32 24
CamocTosiTe1bHAs1 padoTa 3,33 120 90
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3

3,33
CaMocTosTeIbHOE U3YUEHHE PA3/IeTI0B TUCIUTUINHBI 119,6 89,7
Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OLEHKOM
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AHHOTanus padoveil NPOrpaMmMbl JUCHUIIIMHBI

«I/IHCprMeHTaJIbeIe METOAbI (l)l/l3](lKO-Xl/IMl/I'leCKOFO aHAJIN3a B XUMHYECKOH TEXHOJIOTuH
TYIOIUIABKUX HEMETAJNIHYECCKUX U CHIIMKATHBIX MAaTCPHUAJIOB»

1 deap AucuMNIMHBI — IpUOOpEeTeHNE 3HAHUM W HABBHIKOB B IUIAHUPOBAHWU M MPOBEACHUU
(GU3NKO-XMMHUYECKUX MCCIEJOBAHUN TYrOIJIaBKUX HEMETAJUIMYECKMX M CHJIMKAaTHBIX MaTepHaioB
(THCM), ¢opmupoBaHue KOMIETEHIM B OOJAacTH aHalu3a HEOPraHMYECKUX MaTepuajoB C
HCIOJIb30BAHUEM COBPEMEHHBIX IPUOOPOB U METOJIOB.

2 N3yveHue NMCUMIIMHBI HANPaBJIEHO HA NpHoOpeTeHHe CJeJYIOUIUX KOMIETEHIHH M
HHIMKATOPOB HX JOCTHKCHHUA:

VYK-1.3, IIK-2.1, TIK-2.2, TIK-2.3

3nams:

— COBpPEMEHHBIE HayuyHble JOCTM)KEHUS U NEPCHEKTHBHBbIC HampaBieHUs paboT B 00JIACTH aHaIM3a
TYTOIUIaBKUX HEMETAJLIMYECKUX U CHJIMKATHBIX MaTepUasoB;

— BO3MOXXHOCTH HHCTPYMEHTAJbHBIX (DU3MKO-XMMHYECKUX METOJOB aHajlu3a IpU pelIeHUU
KOHKPETHOW Hay4HOM 3a/1auu ¥ 00JIaCTH UX IPUMEHEHHUS;

— OCHOBHBIE AHAJUTHUYECKME U HHCTPYMEHTAJIbHBIE METOAbl HCCIENOBAHUS  TYrOIIaBKUX
HEMETAJJIMYECKUX U CHJIMKATHBIX MaTEPUaIOB U UX METPOJIOTUYECKUE XapAKTEPUCTUKH.

Ymemy:

— 00OCHOBAaHHO BBIOMpPATh METOJBI HCCIICAOBAHUS, COOTBETCTBYIOIIME MPUPOIE aHAIU3HPYEMOTO
MaTepuaia U 3aladyaM dKCIIEpUMEHTA,

— IUIAHUPOBAThb U IPOBOAUTH AHATUTUYECKUE UCCIICIOBAHNUS;

—  AQHAJIN3UPOBATH MOJTYYECHHBIE PE3YNIbTATHI U ONPEAENIATH OTPEMIHOCTH U3MEPEHUN;

Brademu:

— MeTojaMu paboThl € HAyYHO-TEXHMUYECKOH, CHpPaBOYHOW JIUTEPaTypod M AJIEKTPOHHO-
OUOIMOTEYHBIMH pecypcaMy, B TOM YHCIIe, 10 BONIpOcaM aHalIuTH4eckux uccienoanuiit THCM;

— MPAaKTUYECKMMM HaBbIKAaMHU IPOBEIEHUS AHAIUTUYECKUX OIpeAesieHUul, MeTOJaMU IOATOTOBKHU
mpo0 K aHaNu3Yy;

— CIIOCOOHOCTBIO M TOTOBHOCTBIO K COBEPIIEHCTBOBAHUIO METOJIUK MCCIIEOBAHUS U UX MPUMEHEHHUIO
B CAMOCTOSITENIbHOW HAyYHO-HCCIIEOBATENIbCKOM JIeSITEIbHOCTH B  O0JIACTM  HEOPTaHUYECKOTro
MaTepuaIoBeICHUSI.

3 Kpartkoe conep:kanue JMCHUIITHHBI

Pasnen 1. Meroabl ucciaenoBaHusi (pa3oBOoro cocraBa M CTPYKTYPbl CHJIMKATHBIX
MaTepHaJioB

1.1. Tepmuyeckue METOIBI aHATIH3A

Cytb MeToJI0B TepMHMuecKoro ananusa. Knaccudukanuss TEpMHUYECKHX METOJIOB aHajiu3a B
3aBUCUMOCTH  OT  ONpelesieMblX  CBOMCTB  BemlecTBa:  AU(PQepeHlnaTIbHO-TEPMUUECKUH,
TEPMOIPaBUMETPUUECKHM, Fa30BOJIOMOMETPUYECKUH, TUITATOMETPUYECKUI.

OcHoBbl auddepenunanbHo-Tepmuyeckoro ananmsa ([TA). Tepmorpamma u TepMmuyeckue
3 dexThl. XapakTepucTUKa TepMUYECKUX 3(PPEKTOB. DTallOHHbIE BeIIeCTBA U TPeOOBAaHUS K HUM.
[ToaroroBka nmpo6 u (axTopsl, Biustone Ha pe3yabrarsl JJTA.

OCHOBBI TEpPMOTPaBUMETPUYECKOTO aHaiau3a. MeTonbl ONpPENENeHNUs W3MEHEHUs Macchl
HCCIIETyEMOr0 BEIlleCTBA MPU TEPMHUUECKOM aHAJIM3€: CTaTUYeCKasi TepMOTpaBUMETPHUs, THHAMUYeCKas
TepMOTpaBUMETpHUs, H300apHast TepmorpaBumerpusi. uddepeHunanbHas TepMOrpaBUMETpHUS U €€
BO3MOXXHOCTH.

JepuBartorpaguueckuii aHaliu3 W €ro OTIMYMUTENbHbIE OCOOEHHOCTH. AmmaparypHoe
oopMIIeHHEe: OCHOBHBIE Y3JIbl W TPHUHIMUIT paboThl aepuBarorpada. IloaroroBka mpod M TeXHUKA
npoBeieHUsT aHanu3a. KauecTBeHHBIM M KONWYECTBEHHBIH JAepHBATOrpaUuecKHil  aHaM3.
Pacmm¢poBka nepusarorpamMm. DakTopbl, BIUAIOLIME HA TOYHOCTb JIEPUBATOrpauuecKoro aHajau3a.
Bbi0op onTHManbHBIX YCIOBHHM TpPOBENEHHUS aHATU3a IPH HCCIEIOBAHUU CHIPHEBBIX MaTepHAJOB,
U3Y4YECHHUH ITPOLIECCOB CHHTE3a TYTOIUIABKMX HEMETAJUIMYECKUX M CHIMKATHBIX MaTEpUAJIOB U CBOMCTB
u3nenvii Ha ux ocHoBe. Q-nepuBatorpadus.
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Huddepenumansuas ckanupytomas kamopumerpust (JCK): ornmuuurensHble 0COOCHHOCTH
METOJ1a ¥ 00JIaCTH MPAKTUYECKOTO UCIIOIb30BaHMsI IPU UCCIEA0BAHNN CHIIMKATHBIX MAaTEPHUAJIOB.

1.2. Pertrenorpaduueckue METOIbI aHATTN3a

Bo3HUKHOBEHHE W TpUpPOAA PEHTICHOBCKUX JIyded. XapaKTepUCTUKH PEHTIC€HOBCKOIO
u3nydeHus. Judpakuus peHTreHOBCKOro wu3iyudeHus. YpaBHeHue Bynbda-bperra. Mcrounuku
PEHTTeHOBCKOTO M3iiydeHus. OCHOBHBIE Y3JIbl U MPHUHLUI PpabOThl PEHTTEHOBCKUX IU(PPAKTOMETPOB.
MeTobl ChEMKH PEHTIEHOTPAMM.

KadectBennsiii pentreHodazoBbeiii  anamms. [lpuroroBrmenue oOpasmoB. Pacmmdpoka
peHtreHorpamMm. MaeHTudukanus KpUCTAIUIMYECKUX BEIIECTB METOJOM mopoinka. OueHka pa3MepoB
HaHOKpucTauioB MetonoM Jlebas-Illeppepa. KonudyectBennslii pentreHoda3onsiii ananus. IlpaBuna
IIPOBEJCHUS KOJIMYECTBEHHBIX OIpeneaeHUH. MeToapl KOJIMYECTBEHHBIX OINPEACIECHUI: METOJ
CTaHJIAPTHBIX CMECEe; METOJ] BHYTPEHHEr0 CTaHJapTa; METOJ J100aBOK; METOJl BHEIIHEro CTaHAapTa.
MaccoBbliii KO3 PUITUSHT MTOTIOMECHUS |L.

1.3. CnektpohoTOMETPUUYESCKUIA aHAIN3

OcHoBHbIE 3aKOHBI cBeTomnoriomeHus. CrnocoObl NpeAcTaBIeHUsl CHEKTPO(YOTOMETPUUECKUX
BenuuuH. [lpuumHbl OTKIOHeHMH oT 3akoHa byrepa-JlambGepra-bepa. TexHuka onTu4eckon
ciekTpockonuu B Y® u Buaumoil obOnactsx crekrpa. [Ipumenenue cnextpodoromepun B YO u
BUJIUMOM OONACTAX ONTHYECKOTO CIEKTpa Ui M3y4eHHUsS MPOIMYCKAHUS, OTPAKEHUS] U TMOTJIOLICHUS
cBeTa OECHBETHHIMHU M OKPAIIEHHBIMU CHIIMKATHBIMH MaTepUAIaMHU.

Teopernueckue ocHoBbl konebarenpHOM (MK- wu KP-) cnektpockomuu cTekon u
KPUCTAJUIMYECKUX CHJIMKAaTOB. TexHuka M mnposeneHue aHanu3oB Ha MK- m KP-cnexrpomerpax.
WNurepnperanus cnektpos. [Ipumenenune MK u KP-cnekrpockonuu st CTPYKTYpPHBIX UCCIEI0BAHUI
CWJIMKaTHBIX MaTEpHUaJIOB.

1.4. MUKpOCKOITMYECKUH aHAIN3

OnTnueckass MMKpockonusi. TeopeTndeckue OCHOBBI ONTHUECKONM MHUKpockonuu. [lpuHiun
JNEUCTBUSL ONTUYECKOTO MHMKPOCKONIA M €ro XapakTepUCTHUKU. OCHOBHBIE THUIBI ONTHYECKHUX
MHUKPOCKOIIOB U MX YcTpoiicTBo. [loaroroBka mpo6 k aHaiu3y: Mpo3pauyHble HUIU(BI, TOIUPOBAHHBIE
UGBl MPO3pavyHO-NMOIUpPOBaHHbIe IIIH(BL. CoOBpeMEHHbIE MeTauIorpapuuecKue MHUKPOCKOIbI.
OcCHOBHbIE METOJIMKM CBHEMKHM Ha MeTaulorpaduyeckux MHUKpocKomax. MeToapl CHenuanbHOro
MHUKPOCKOITHYECKOTO aHAIN3A.

OnekTpoHHas MUKpockonus. Teopernueckne ocHOBBI MeToAa. OCHOBHBIE BUIBI 3JEKTPOHHBIX
MuKpockomnoB. [IpocBeunBaromuii  31ekTpoHHBIH Mukpockon (IIOM): ycTpoiicTBO W NIpUHIUI
neiictBus. PacTpoBblil (CKaHMpYIOIIMK) 3J€KTPOHHBIN MuKpockon (POM): ycTpoiicTBO M mpuUHIUI
nevictBusi. CkaHupyrole 30HA0Bble MHKpockomnbl (C3M): ckaHupyIOLIUE 3J€MEHThl M MPHUHLUI
neiictBus. IloaroroBka oOpa3loB sl MCCIENOBaHUS MaTepuanoB Ha MUKpockomax. Mubopmarus,
roJjiyyaeMasi Ha pacTpOBBIX M IPOCBEUMBAIOIIMX MHUKpOCKOMax. MeToJbl MCCIeI0BaHUA: MpPSMbIE U
KOCBEHHBIE.

Pasnen 2. Meroabl MCC/IeI0BAHUS JMCIEPCHOCTH CHJIMKATHBIX MAaTEPHAJIOB U INOPOBOM
CTPYKTYPBI HCKYCCTBEHHOT0 KaMHSI

2.1. MeToibl UCClIeTIOBaHUSI TUCTIEPCHOCTH MOPOIMIKOOOPA3HBIX MaTEPHAIIOB

JucnepcHple  cucTembl. XapaKTEepUCTHKa  JUCHEPCHBIX  cucTeM. (OCHOBBI  aHaiIu3a
MOPOITKOOOpA3HBIX MaTepuasoB. [ paHyIOMETpUUYECKHI COCTaB NUCIIEPCHBIX MaTEpUaIOB KaK BaXKHBIN
(bakTop peakIMOHHONW CHOCOOHOCTH CHIPbEBBIX MAaTEpPHAJOB B IMpOIECCax KIMHKEPOOOOpa3oBaHUA U
LeMEeHTOB Ipu Tujparanuu. CrocoObl ONpeesieHns pa3MepoB YacTHIl HEMpaBUIbHOU (opmbl. Teopus
SKBUBAJIECHTHBIX cep.

Metoapl ompeneneHus yAENbHOW TOBEPXHOCTH MOPOIIKOOOpPA3HBIX MaTepHalioB: METOJ
BO3YXONPOHUIIAEMOCTH; METOJA  HH3KOTeMIepaTypHoil azacopbummu azora. CyTb  MeTOJOB,
anmapatypHoe oopmieHre, 00paboTka pe3yIbTaToOB.

Metoapl ompeneneHus TPaHyJIOMETPUYECKOTO COCTaBa IMOPOIIKOOOPAa3HBIX MaTepHalioB:
CUTOBOM aHAJIN3; CEIMMEHTAILIMOHHBIN aHAIU3; CeNapalluOHHbIA aHAJIH3.

Mertoa nazepHoi Au(paKIUK, TEOpeTHYeCKHe OCHOBBI MeTona. [IpuHiun neicTBus 1a3epHoOro
MUKpoaHanu3aropa. ['panynorpammel. [uddepenunansHas 1 UHTErpajibHas KpUBBIE pacIipeieiaeHus
4acTHULl IO pa3Mepam.
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ComnocTaBUTENbHBI ~ aHAMM3 W TNPUYUHBI  PACXOXKIEHUS  PE3yJbTaTOB  ONpEAeNCHUs
JUCTIEPCHOCTH MOPOIIKOOOPa3HBIX MaTepUaIOB, OJYYEHHBIX PAa3IMYHBIMU METOAAMH.

2.2. Meronpl vccaen0BaHus NOPOBON CTPYKTYPbl KaIMJUIIPHO-TIOPUCTBIX TEJ

XapakTepucTuKa KanuuIIpHO-NOpUCThIX Tesl. Kiaccudukaius mop B MOPUCTBHIX MaTepHaliax.
B3auMocBsI3p MeXAYy KanWUISIPHO-MOPUCTOM CTPYKTYpOH Marepuana W ero (pu3MKo-TeXHUYECKUMHU
CBOMCTBaMH.

Knaccugukamuss MeTosoB oOIpeneneHus MOpPOBOM CTPYKTyphl MatepuanoB. OmpeneneHnue
IIOPUCTOCTHA METOJIOM PTYTHOW OPOMETPUH. Y CTPOMCTBO, NPUHLIUN JCHCTBUS U IUANA30H U3MEPEHUS
MOPOMEPOB HHU3KOTO M BBICOKOTO mAaBieHus. uddepeHunanbHas M HMHTErpajibHas MOPOTPAMMBL.
Pacuer oOwvema u jguamerpa mnop Marepuana. OmnpeneneHUE OTKPBITOM MOPUCTOCTH METOJIOM
HACBIIIeHNs. Pacder 3akphITON TOPUCTOCTH.

Pazgen 3. MeToabl MCCIEIOBAHUSA MEXAHUYECKHX M YINPYIMX CBOMCTB CHJIMKATHBIX
MaTepHaJIoB

3.1. MeTtoap! onpeaesieHus MPOYHOCTHBIX XapaKTEPUCTUK

@DakTOphl, BIMAIOIIAE HA IPOYHOCTHBIE IIOKA3ATENM CHIMKATHBIX MaTepuanoB. MeToxbl
OTmpeeNieHUs] MpeAesoB MPOYHOCTU HpPU CHKATUHU, pacTsbDKeHuH, u3rude. TpeOoBaHHMS CTaHIAAPTOB.
Ucnons3yemble Mmarepuanbl. IlogroroBka oOpa3uoB U ycinoBus XpaHeHus. Vcmonb3yemoe
obopynoBanue u ocHacTka. OOpaboTKa MOTYyYEHHBIX PE3yIbTaTOB.

3.2. MeTo/1bl onpeieNieHns TPEILIMHOCTOMKOCTH U YIIPYTUX CBOWCTB CHIIMKATHBIX MAaTEPHUAJIOB

OO0mue cBeieHrs 0 MEXaHUYECKUX U YIPYTHUX CBOMCTBAX CHIMKATHBIX MaTepuanoB. DakTopsl,
BIMSIOIIME HA TPEIIMHOCTOHKOCTh (KPUTHUECKUH KOX(PPHUIMEHT WHTCHCUBHOCTH HAMPSHKCHUN).
OnpeneneHue TPEIMIMHOCTOMKOCTU. MeToabl oOmpeneneHuss ynpyrux cBoHCTB. (Craruueckue H
JUHAMHYECKHE METOJbl HM3MEpeHHs Moayns yhpyroctd. OmnpenesneHue MOAYJIsS  YOPYrocTH
KepaMUYeCKHX MaTepUajIoB MO CTpesie MPoruda u pe30HaHCHBIMU 3BYKOBBIMU METOJAMH.

4 O0beM yueOHOH TUCHHUIIINHBI.

O0beM TMCUMTTUHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
4. 4.

O0mas TpyA0EMKOCTh JMCIHIIIHHbI 4 144 144
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 48
6 MOM HUCTIe 8 hopme nPAKMUUECKOU NOO20MOGKU 0,89 32 24
Jlexun 0,44 16 16
Jlaboparopusie paboTs (JIP) 0,89 32 32
8 MOM Huce 8 hopme NPaKmu4eckol n0020MmoeKuU 0,89 32 24
CamocrosiTeJibHasi pa6oTa 2,67 96 96
KonTakTHas camocTosTensHas paboTa 0,4 0,4

2,67
CaMocCTOSTeIhbHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI 95,6 95,6
Buja uTOroBoro KOHTpoOJIs: 3ayer ¢ OLEHKOM

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«TGHJIOBI)IC ﬂpoueccm ) | arperaTLI TyFOHJIaBKI/IX HEMECTANJIMYECCKUX U CUJINKATHDBIX
MaTepHuaJioB)

1. eap aMCOMIUIMHBI — 1aTh CTYACHTAM 3HaHUSA IO TEOPETMYECKMM OCHOBaM TI'€HEpalHuH
TEeIUIa U TEIJIOBBIX MPOLECCOB, MPOTEKAIOIINX IPU MOJIYYE€HUH CHJIMKATHBIX MAaTE€pPHUalIOB U U3ACIHil, a
TaKXKe MPUHIUIAM paboThl, YCIOBUAM JKCILTyaTallid, OCHOBAaM IMPOEKTHPOBAHUS TEIUIOBBIX arperaTon
THCM.

2 N3yyeHue AMCUHUILIMHBI HANPABJIEHO HAa NMPHOOPeTEeHHs CJIEAYIOIIMX KOMIETeHUUH

UHIUKATOPOB UX JOCTHKEHHS:
VK-2.1; VK-2.5, YK-2,8, IIK-6.1, IIK-6.2, ITK-6.3.
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3nams:

— TEOPETUYECKHE OCHOBHI OPraHU3alMH TEIIOBOM 00paboTku B TerioBbiX arperarax THCM,;

- MPUHIUIIBI BBIOOpA U pacueTa pyTepoBok TemoBbix arperatoB THCM;

- TEOPETUUECKHE OCHOBBI IIPOIIECCA CYILIKH ChIPbEBBIX MaTeprasioB U usaenuii THCM;

— KOHCTPYKIIMU W IPUHIUIIBI pabOThl OCHOBHBIX TeIIOBbIX arperatoB THCM wu cymmimok
JUI CYLLIKH ChIPbS U U3JEIINH.

Ymemy:

- OCYILECTBIISITh BBIOOP TEIJIOBOM OOpabOTKM M MCTOYHHMKA TeIUIa IS MPOU3BOJACTBA
nanHoro suga THCM;

- IIPOM3BO/IUTH BBIOOP KOHCTPYKLMH TEIJIOBOro arperata Juist npousBojcrsa THCM u
OCYIIECTBISATH HEOOXOJMMbIe KOHCTPYKTUBHBIE U TETJIOTEXHUYECKHUE PACUETHI;

- BBIIIOJIHATH U YATATh YEPTEKHU OCHOBHBIX TeII0BbIX arperatoB THCM;

- UCIOJIb30BaTh CPEICTBA KOMITBIOTEPHOM I'pauKu /17151 U3TOTOBJICHUS YEPTEXEH.

Braoemy:

- 3HaHUSAMH 00 A(PQGEKTUBHOCTH HCIIOIB30BAaHUS M CHOCO0aX SKOHOMHH TeIla MHpu
npou3BojicTBe THCM;

- 3HaHUSIMH 00 OCHOBHBIX (PU3MKO-XMMHUYECKHX MPOLECcCaX, MPOUCXOIAIIMX IIPU CUHTE3E
THCM u ux cBS3U € IpoIIeccaMu TEIJI000MEHa;

- 3HaHUSIMH O COBPEMEHHOM TEIIOTeXHUYeCcKoM obopynoBannu THCM;

— METOJIMKOM KOHCTPYKTHUBHBIX M TEIUIOTEXHUYECKUX PACUETOB TEIJIOBBIX arperaroB
THCM

— KOHCTPYKLMHU U MPUHIUIBI paOOTHl OCHOBHBIX TeIJIOBbIX arperatoB THCM u cymmiiok
JUISL CYLLIKH ChIPbS U U3JIENHUH

3. Kparkoe cogep:kanue JUCHUIINHBI

Pa3nea 1. OcHoBHBIE pouecchl B TemioBbIxX arperarax THCM

1.1. I'enepanus TEMIOTHI B TEIUIOBBIX arperarax.

Bunel TonnuBa U MX OCHOBHBIE XapakTepUCTUKUA. DU3UKO-XUMUYECKHE OCHOBBI IIpoliecca
ropenusi. CrocoObl U yCTpOICTBA Ui CXKMTaHMUS TBEPJOTO, XKUJIKOTO U ra3000pa3HOro TOIUIMBA.
CriocoOpl reHepaluu TeIUla € MOMOUIbIO AJIEKTpOo3Hepruu. Bunpl HarpeBareneil ans mnedeut
COIIPOTHBIIEHUS: MaTepUaIIbl, KOHCTPYKLIUU U YCIOBUS CITY>KOBI

1. 2. JIBuKeHHE ra30BbIX IOTOKOB B TEIIJIOBBIX arperaTax.

EcTtecTBeHHOE M NPUHYAMTEIBHOE IBU)KEHHE Ia30B, HAIOpPBI, CBA3b MEXIY HAIlOPaMHU.
ConpoTHuBieHHs NPU JBUKEHHM Ta30BbIX MOTOKOB. lIpucrocobienus s nepeMenieHus: ra3os.
OcobeHHOCTH IBUYKEHHSI Ta30BbIX TOTOKOB B ycTaHOBKax THCM.

1.3. IIpouecchl TermnooOMeHa U peKUMbI pabOThI TEIUIOBBIX arperaTos.

TenmooOMeHHBIE TpollecChl MpU TEIUIOBOW 00paboTke B mewax u cymmikax THCM.
Buemnuit u BHyTpeHHMI TeroooMeH, kputepuit BUO. KoHBeKTUBHBIN peskuM pabOThI TEIIOBBIX
arperatoB. AHanu3 ypaBHeHus: HpioroHa. PaguaninoHHbI pexuM paboThl TEIUIOBBIX arperaTos.
Anamu3 ypaBHeHus Credana-bonbiiMana. Pa3sHOBHAHOCTH paaUaAIMOHHOTO TeII0OOMEHa:
PaBHOMEPHO paclpeesICHHbIN, HalIPABJIECHHBIH, KOCBEHHBIN.

1.4. TIpo6emMbl TEIIION3O0JISIINY TP PAO0TE TEIJIOBBIX arperaTos.

['opsiuee u xomomHoe oxyaxnaeHue. TpeOoanus Kk ¢QyrepoBke, MoadOp U pacuer
s¢dexkTuBHON TermaoBoM H30iAMH. OTHEyNOpHblE M TEIUIOM3OJSALMOHHBIE MaTepUalbl,
UCIIOJIb3YEMBIE TP KOHCTpyHMpoBaHMHM TeruloBbiXx arperatoB THCM. Meroauka cocTaBieHUs
TEIUIOBBIX OanaHcoB TemnoBbix arperatoB THCM

Pa3nes 2. CylMiIKky ¥ TeIVI0BbIE PeKUMBbI HX Pad0ThI

2.1. TeopeTnueckue OCHOBBI ITPOIECCA CYIIKH.

3akon [lanpToHa. BHemHss M BHYTpeHHSS AU(Qy3us BIArH, 3aBHCUMOCTb OT CTPYKTYpBI
MaTepuasa, COCTOSHUS BIard M INapaMeTpoB TeIUIOHOcUTENs. KuHeTHKa CyIIKM, MEepUobl CYLIKH.
MexaHu3MBbI IIEPEMEIICHHS BIArd B MPOLECCE CYHMIKU: BIArONPOBOIHOCTE U TEPMOBIIArOIIPOBOAHOCTD.
VYcanka wmarepuana, BIMSHUE pPAa3IMYHBIX (AKTOPOB Ha BEIMYMHY YCAJOYHBIX HAampsHKEHUH.
IIoBEpXHOCTHBI M KPUTHYECKHUN TPAJMEHT BIIAXKHOCTH, BIIMSHHE I1ApAaMETPOB TEILUIOHOCUTENS Ha
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nporiecc Cymku. NHTeHCHBHOCTh CYIIKH, BBIOOP ONTHMAJIBHOTO PEXKHUMA CYILKH W3S
2.2 KoHCTpyKIIMM M NPUHUUIBl Pa0OThl CYIIMJIOK Ul CYHIKH ChIPhEBBIX MaTEpUAIOB U
151631 (SU15071

CriocoObl CyIIKU B 3aBUCUMOCTH OT YCJIOBUH TEIUIOOOMEHA, 00JacTH MPUMEHEHHSI B CYLIMIKAX
paznuyHOro HasHaueHus. KOHBEKTHBHas CylIKa MEJIKOKYCKOBBIX U ChIIYYMX MaTepHaloB.
PaguanmonHas cymika u3ienuid, opraHu3alus pajdalMOHHON CYIIKM KpPYNHOTaOApUTHBIX H3JEIHil
clokHOU PopMbI. CrIOCOOBI STEKTPOCYIIKU. DIEKTPOKOHTAKTHAS CYIIKa KPYIHOTaOapUTHBIX M3AEIIHHA,
CylIKa TOKaMH BbICOKOW 4acToThl. Kiaccudukauus cymuiok, TpeOOBaHMS K CYIIMJIKaM pa3iMyHOIo
HazHaueHus. KOHCTpyKIMM M mpHHOMO paboThl 0apaOaHHOW CYIIMJIKH JUIsl CYIIKH MEIKOKYCKOBBIX
MaTEpHAJIOB, JICHTOYHAs CYIIMJIKA U1 CYIUIKH PAHYJIMPOBAHHOIO ChIpbA. KOHCTpyKLMS M IpHUHLUI
paboThl MHEBMATHYECKOW CYIIMJIKH: COBMEIIEHHE IpOOJICHHs, MOMONa W CymKu. KoHCTpyKmus u
OPUHIUI paboThl pacHbUIUTENbHOM cymmikd. CymWiIKd JUis CYHIKH M3JeNHH  KepaMUYecKoil
TEXHOJIOTUU: KOHCTPYKIUS W MPUHLMII pabOThl KaMEPHOM CYIIMJIKH I[EPUOJUYECKOrO JEHUCTBUS,
TYHHEJIBHBIX M KOHBEMEPHBIX CYIIMJIOK HENPEPBIBHOIO JAEHUCTBUA. Pa3HOBMIHOCTH KOHBEHEPHBIX
CYLIWJIOK B 3aBUCUMOCTH OT BUJa U3EIUI.

Pa3znen 3. TensioBble arperathl Uil 00:KUTa KepaMUUYeCKUX U31eTu i

3.1. OcHOBHBIE (PU3UKO-XMMUYECKHE MTPOIIECCHI, TPOUCXOISAINE MTPH TEIUIOBOM 00paboTKe U nX
BJIMSIHME HA OpraHu3aluio npouecca odxura. Cajika KepaMHUUECKUX U3JIeNIUN B 11€4b, MJIOTHOCTh CaJIKU
U €€ BIMSHUE Ha pPaBHOMEPHOCTb OO0XKWra W IPOU3BOJUTENBHOCTb II€YM, CIOCOOBI CaJKH.
Knaccugukanus neyei.

3.2. Tleun nepuoauueckoro aectBus. ['OpHBI, KONbIEBbIE, KAMEPHBIE C BBIKATHBIM I10/IOM,
KoHcTpykuus, npuHIuI paboTsl ¥ 00JaCTH IPUMEHEHHUS.

3.3. TyHHenbHbIE €YU OTKPBHITOrO IIamMeHu. KoHCTpyKuus, NpuHUUN paboThl, IBHKEHUE
ra3oBbIX IOTOKOB M OpraHu3alus TUAPABINYECKOrO0 pekuMma. TyHHEIbHBIE MEUYU JUIi CKOPOCTHOTO
obxmura (ITAC), ocoGeHHOCTH KOHCTPYKIMU U IPUHIUI paOOTHI.

3.4. Mydenbable u KoHBelepHble neud. [IpuHIMI paboThl U OCOOEHHOCTH KOHCTPYKIIHU.
TeriooOMeH B My(enbHBIX Mevax, TpeOOBaHUS K MaTepHally U KOHCTpyKUus Mydens. OcoOeHHOCTH
KOHCTPYKILIMU M 00JaCTh IPUMEHEHNsI KOHBEHEPHBIX Neueil, MHOTOKaHaIbHbIE MEYH.

3.5. Dnexrpuueckue neuu. TpeOoBaHUS K MaTepualy HarpeBaress, 0COOEHHOCTH KOHCTPYKIUHU
U opraHuzanuu oOxxura. BrwicokoTemmepaTypHble 3JIEKTPHUECKHE TMe4Yd JUIs OOXKUra M3Ieuii
TEXHUYECKON KEPaMHUKHU

Pa3neu 4. TenuioBbie arperarbl CTEKO0JbHOH TEXHOJIOTHH

4.1. Knaccuduxkanus ctekinoBapeHHbIX neuei. [Iponeccsl, nmpoucxoasiue npu TepMoodpadoTke
cTekosnbHOHN muxThl. Kiaccudukanus crekiioBapeHHbIX neueil. BeIOop KOHCTPYKIIMU CTEKIOBAapEHHON
MeYH B 3aBUCUMOCTH OT COCTaBa CTEKJa, BUJA U c110co0a BEIPAOOTKU CTEKIIOU3AEITHI.

4.2 Ileun nmepuoanyeckoro AecTBusa. KOHCTpyKuMsa W NpUHIMN ACHCTBUS TOPIIKOBBIX IEeYeH
NIEPUOANYECKOr0 JAeWcTBUs. Bapka cTekia B TOPIIKOBBIX Iedax. BaHHbIE Ieun NEpUOAMYECKOTO
NEUCTBUSA

4.3. Ileun HempepbIBHOrO nedcTBUsA. KOHCTpyKLMS M NPUHLMII JEHCTBUS BaHHBIX Iedei
HenpepsIBHOTO feiicTBus. Kinaccudukamus, odnye 31eMeHTbl KOHCTPYKIUU. KOHCTpYKIMY ¥ PUHIUI
JEUCTBUS THUIOBBIX II€YEN HENPEPBHIBHOTO ACMCTBHS JJs IPOM3BOJCTBA CTEKJIA U CTEKJIOM3ICIIUM.
CpaBHeHHE pa3HBIX TUIOB Medel mo TeraoBod 3ddextuBHOCcTU. [Ipouecchl TeriooOMeHa M Bapka
CTEKJIa B BAHHBIX [1€4aX HEMPEPBIBHOTO ACUCTBHUSL.

4.4. DnexkTpuueckue nedyu. Mcnonp3oBanue 3IEKTPOIHEPTUH I BApKO CTEKIA. DIEKTPUUIECKUE
MeYr MEePUOJUYECKOr0 M HEMPEepPBIBHOTO JIEeHCTBUA, TpeOOBaHUS K AJIEKTpoAaM. ['azosnexTpuyeckue
MIEYH.

4.5. BcnoMmorarenbHble I€YM CTEKOJIBHOW TeXHosoruu. lleun pns omkura crekina M
CTEKJIOM3ICIHH, Teun JyTst 3aKkaiuku. [ledan mist ¢ppro3uHra.

Paspnen 5. TenioBble arperarsl I NPOU3BOACTBA BAKYILIHMX MAaTepPHATIOB

5.1. Tlpomecc oOpa3oBaHUs KIMHKEpa B TIEYHBIX arperataXx. MOKpbIi M Cyxoil cmoco0
MIPOM3BOJICTBA LIEMEHTHOIO KIMHKEpa. DHU3UKO-XMMHUYECKHE MPOIECChl, MPOTEKAONINe MPU 00XKHUTe
CBIDEBOM CMECH M TEIUIOTEXHUYECKHE XAPAKTEPUCTHKH OCHOBHBIX TEXHOJIOTMYECKHUX 30H IIEYHOIO
arperara.
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5.2. ITeun mokporo cnocoba nmpou3BoAcTBa. KOHCTpYKIMS M MPUHLIUIT paOOTHl BPALIAIOIIUXCS
neveil Mokporo crocoba mpousBojacTBa. [Ipoiecchsl TermnooOMeHa BO BpallaroIIEHCs MeYH MOKpPOTO
croco0a MPOM3BOACTBA, MYTH HHTCHCU(UKAIIMH KOHBEKTUBHOHN TEIIONEepeaayH.

5.3. Ileunsle arperatbl cyxoro crmoco0a mpou3BoAcTBa. KOHCTpYKUMH M HPUHLIMIT PaOOThHI
3aIleYHBIX TeJI000MEHHUKOB. KOHCTPYKIIMH U IPUHIUI pabOTHl peakTOPOB-I1eKapOOHH3aTOPOB.

5.4. XonoaunbHUKH KiIMHKepa. KOHCTPYKIMHM M TEMJIOTEXHUYECKHE OCOOCHHOCTH pPaOOThI
XOJIOMJIBHUKOB KJIIMHKEpA MEUHBIX arperaTtoB JJs IPOU3BO/ICTBA LIEMEHTHOI'O KIIMHKEPA.

5.5. Ipyrue yCTaHOBKU LIEMEHTHOM TEXHOJOTUH. KOHCTPYKIMS U MPUHIUIT JEHCTBUSA IAXTHBIX
neyel M nedel KUISIIEro ciiosi JUIsl IPOM3BOJCTBA M3BECTU. ['MIICOBApOUYHBIE KOTIIBI, YCTAHOBKH
COBMECTHOT'O TIOMOJIa U 00KHTa (CYIIKH) CHIPbEBBIX MATEPHAIIOB.

Pa3nea 6. KypcoBoe npoexTupoBanue

6.1. KOHCTpYKTHBHBI M TEIUIOBOM pacyeT MPOCKTUPYEMOTO TEIJIOBOIO arperara. pacuer
TOpPEHMs TOILJIMBA; pacyeT IPOU3BOJUTEILHOCTH U OCHOBHBIX pa3MEpPOB TEIJIOBOIO arperara; TeIioBoi
OanaHC TEMJIOBOIO arperara; pacueT v noA00p BEHTUISTOPOB U JBIMOCOCOB.

6.2. I'paduueckas yacteb: qBa nucta popmara A-1.

4 O0bem y4eOHOH TUCHHMILINHBI

Bceero 6 cemecTp 7 cemecTp
Bunsr yue6HOM paboThI 3au. AK. 3au. Ak. 3au. AK.
exl. Jac. exl. qac. el qac.
OO0mas Tpy10eMKOCTh
AUCHUILINHBI 10 y4eOHOMY 4 144 3 108 1 36

IJIaHY

KonrakTHas padora —

1,33 48 0,89 32 0,44 16
ay/INTOPHbIE 3aHATHS:

6 mom uucne 8 ghopme

. 0,44 16 - - 0,44 16
NPAKMUYECKOUl NOO20MOBKU
Jlexmum (JIek) 0,44 16 0,44 16 - -
[Tpaktuueckue 3ansatus (I113) 0,89 32 0.44 16 0,44 16
8 mom uucie 6 popme 0,44 16 i i 0,44 16

l’lpCleull€CK01/7 noo020moeKu

CamocrosiTesibHas padora

(CP): 1,67 60 1,11 40 0,56 20

KOHTaKTHaﬂ CaMOCTOATCIIbHAs
0 ’ 4 - O y 4

pabora 167 111 0,56

CaMoCTOITENLHOE U3VUEHUE
yi 59,6 40 19,6
pa3aeNoB AUCIUILTUHBI

Buabl KOHTpOJIA:

IK3aMeH 1 36 1 36 - -

3adeT ¢ OIEHKOH - - - - + +

KonrakTHas pabora — 04 ) 04 i )
IIPOMEKYTOUHAs aTTECTALUS 1 ’ ’

MMOJITOTOBKA K dK3aMEHY 35,6 - 35,6 - -

Bua uTOroBoro KOHTpoJIs IK3aMeH 3adeT ¢ OEHKOH
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Bceero 6 cemecTp 7 cemecTp
Bunbt yueOHOM paboThI 3au. AcTp. 3au. Actp. 3au. Actp.

enl. yac. enl. Jac. en. yac.
O01mas Tpy10eMKOCTh
AUCHMILINHBI 10 Y4eOHOMY 4 108 3 81 1 27
ILUIAHY
Konrakrnas pagora — 1,33 36 0,89 24 0,44 12
ayJIMTOPHbIE 3AHATHSL: ' ’ ’
6 mom uucne é popme 0.44 12 ) i 044 12
NPAKMUYECKOU NOOZ0OMOBKU ' ’
Jlexuuu (Jlek) 0,44 12 0,44 12 - -
[IpakTuueckue 3anstus (113) 0,89 24 0.44 12 0,44 12
8 mom uucie 6 popme 0.44 12 ) i 044 12

NPAKmMu4ecKol n0020mosKuU

CamocTrosiTesbHasi padora

(CP): 1,67 45 1,11 30 0,56 15

KonTakTHas caMocTosTeIbHas

1,67 0,3 - 0,3
pabora

1,11 0,56

CamocTosTenbHOE U3ydYeHue 44,7 30 14,7

PpasacIoB JUCHUIIIIMHBI

Buabl KOHTpOJIA:

IK3aMeH 1 27 1 27 - -

3a4eT ¢ OLEHKOH - - - - + +

KonraktHas pabota - 03 _ 0,3 . -

MPOMEKYTOYHAS aTTeCTAlU 1
26,7 - 26,7 - -

MOJITOTOBKA K 9K3aMEHY
Bujx nToroBoro KOHTpoJIsA JK3aMeH 3ader c oueHkoM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«MaTtepuaJioBeeHe B TEXHOJOTMU TYTOMJIABKUX HEMETAUINYECKHUX H CHIMKATHBIX
MAaTepHAJIOB)»

1. Heap AucHMIVIMHBI — IPUOOPETEHUE CTYJEHTaMH 3HAHUH, HEOOXOJUMBIX IJII CAMOCTOSTEIHHOIO
pelIeHns BOIPOCOB, CBSI3aHHBIX C BEIOOPOM MaTepHalIoB 00OPYAOBaHUS MPOU3BOJCTBA TYTOIIABKUX
HEMETAJJINYECKUX U CHJIMKATHBIX MaTepUasoB, a TAKKe SKOHOMUYECKHUX U 3KOJOTHYECKUX (HaKTOPOB.
2. B pesyabTrare n3y4eHusi AMCUHUILIMHBI 00y4aIOIIUICA JOJIKEH:

Ob6aaoams cliefyOmUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

VK-2.2; VK-2.4; YK-2.10; TIK-2.1; TIK-2.2; T1K-2.3.

3uamo:

- KJIaccu(uUKaluio, CTPYKTYpYy, COCTaB M CBOICTBa MaTe€pHalIOB, UCIOIB3yeMBIX, B YaCTHOCTH, B
TEXHOJIOTUSIX TYTOIUIABKUX HEMETAJIMUECKUX U CUIMKATHBIX MAaT€PHUAJIOB,;

- MapKHpPOBKYy MAaTepHalIOB, MCHONb3YEMbIX, B UYacCTHOCTH, B TEXHOJOTMAX TYTrOIUIABKHX
HEMETaJNINYeCKUX U CUIMKATHBIX MaTepUaJIOB, I10 POCCUMCKUM CTaHAApTaM;

- OCHOBHBIE KOHCTPYKIMOHHBIE M (DYHKIMOHAJIbHBIE  MaTepuaibl IMPOU3BOACTBA TYTOIUIABKUX
HEMETAJUTMUECKHUX U CHIMKATHBIX MaTepHaJOB,;

Ymemu:

- paLMOHAJIBHO MOA0OpaTh KOHCTPYKLMOHHBIM MaTepuan Il XUMHUKO-TEXHOJIOTHYECKOTO Ipolecca
(peakTopa, ammapara, MallMHbI) C YYE€TOM METOAOB 3alllUThl OT BO3MOXKHOTO BO3JCHCTBUSA
TEXHOJIOTUYECKOU Cpenbl;
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Braoemy:

- METOJaMU OIIPEACNICHHUs] CBOMCTB MaTEpPHUAJIOB, HCHOJb3yEeMBIX, B YAaCTHOCTH, B TEXHOJOTHAX
TYI'OIINIABKUX HEMETAJUIMYCCKUX U CUJIIMKATHBIX MaTepI/IaJ'IOB;

- JaHHBIMHU JUISl TIPUHSTHUS KOHKPETHBIX TEXHUYECKUX DPELICHUI MpH pa3paboTKe TEXHOIOTHMUYECKUX
IIPOLIECCOB MTPOU3BOJICTBA TYrOIUIABKUX HEMETAUIMYECKUX M CHJIMKATHBIX MaTepuasoB C TOYKH 3pEHUs
TEXHUKO-3KOHOMHUYECKOH 3(PPEKTUBHOCTH.

3. KpaTkoe cogep:kaHue JTUCHUTIINHBI

Paznen 1. BBenenue. @u3NK0O-XMMHYECKHE OCHOBbBI MATEPUAJIOBEIEHUS

MarepuanoBeqeHue Kak HayKa: e, 3aJadyd M 3HAa4eHHe TUCHUIUIMHBL OOmme TpeboBaHus,
MpeAbSBISEMbIE K MaTepUajlaM B 3aBUCUMOCTH OT YCJIOBUM MCHOJB30BAHUS WM SKCILTyaTalUH.
Pa3zButue Hayku o MaTepuanax. Pojb pycCKMX y4YEHBIX B pa3BUTHUHM HaykH. JlocTmxeHHs B 0OiacTu
CO3/1aHHS HOBBIX MaTepUasoB, TEXHUKO-d3KOHOMUYECKasi 3(P(EKTUBHOCTh MX MPUMEHEHUs. 3HaueHUe
MaTEpUajIoB B Pa3BUTUU XMMHUKO-TEXHOJIOTMUYECKHUX IPOLECCOB U 00ECIIEYEHNN UX O0€30I1aCHOCTH.
OCHOBHBIE MOHSATHS O CTPOEHUHU, CTPYKTYPE U CBOKMCTBAX MarepuanoB. MeTo/ibl U3y4eHUS! CTPYKTYpbI
Y CBOMCTB MAaTepHaJIOB.

Crpoenune marepuanoB. OCHOBHbBIE TUIIBI KPUCTAJUIMUECKUX pemieTok. Knaccudukanus KpucTauioB Mo
TUNIAM CBSI3U. AHH30TPONHS CBOWCTB KpucTauioB. CTpoeHue peanbHBbIX KpUCTALUIOB. [ledexTsl
peaNbHBIX KPUCTAUIOB M UX BIMSHUE HA CBOMCTBA METAUIOB M CIIaBOB. CBOWCTBA AMCIIOKAIUH.
JuarpamMmma  «IUIOTHOCTH  J1€()EKTOB-IPOYHOCTH».  KpucTaymm3anmus METaUIOB W CIUIABOB.
CaMonpousBoibHasi ~ KpucTamnuzauusa.  HecamompousBoipHas — Kpucramiuszauus.  AmopdHbie
MaTepuaibl. AJIJIOTPONUYECKUE PEBPAIIECHNS METAJJIOB.

CoiictBa marepuanoB. [lokazarenu coiictB. Knaccuduxanus cBoiictB. Mexanuueckue, pu3ndeckue,
XUMHUYECKHE, OJKCIUTyaTallMOHHbIE W TEXHOJIOTMYECKHWEe CcBoiicTBa MarepuanoB. [lokaszarenu
MEXaHUYECKHUX CBOWCTB, OIpenesisieMble MPH CTaTUYECKUX HCIBITAHUAX HA PACTSHKEHHE M M3THUO0.
MeTtoapl onpezeneHus TBEpAOCTH MaTepuaioB. [lokazaTenn MexaHMYECKHX CBOMCTB, OIpeneisieMble
IIPU TMHAMUYECKHUX U [UKIMYECKUX UCTIBITAaHUSIX.

OcHoOBBI TeOpHH cILIaBOB. /lnarpammbl cocTOSIHUS CIUIaBOB. TepMuHBI U onpeaeneHus. JuarpamMmmel —
«COCTaB-CBOWMCTBO». Da30BbIll COCTAB CIUIABOB. 3aBUCHUMOCTh MEX]y CBONMCTBAMH CIUIABOB U THUIIOM
nuarpammbl coctosiHus. [IpaBuno H.C. Kypnakosa.

Pazpnen 2. Metainvyeckne MaTepHuaJibl

XKene3o u crnnaBel Ha ero ocHoBe. Cramu u uyryHsl. JKenesoyriepoauctbie cruiaBbl. CTPYKTypbI
CIJIaBOB Kene30-yriaepon. JluarpamMmel cocTostHMA kene30-LeMeHTUT. KommnoneHThl, ¢(a3bl u
CTPYKTYPHBIE COCTaBIIAIONINE CTalIel U O€NbIX YyTyHOB.

KOHCTpyKIIMOHHBIE ~ METAJUIMYECKHE  MaTepuaibl.  YTIEPOAWCTHIE W JIETUPOBAaHHBIE  CTAJM.
Knaccudukanus cranei, onpeneneHre NOHITHUS KadecTBa cTainu (TpeOoBaHMs K KadecTBY). BrusHue
yriaepoAa M TMOCTOSHHBIX (TEXHOJIOTMYECKUX) NMpPUMEce Ha KadecTBO CTajlM, METOAbl YIIydlleHUs
KayecTBa CTaJH (TOBBILICHNE €€ KOHCTPYKIIMOHHON MPOYHOCTH). BrusHUE Terupyromux 3J€MEHTOB Ha
cBoiictBa cranu. KoHcTpykuumonHsle cramu. MHcTpymeHTanbHble cramu.  Knaccuduxanms
YIJIEPOUCTHIX U JIETUPOBAHHBIX cTajeil. MapkupoBka craneil UyryHsl U TBepable cruiaBbl. CBOMCTBA U
HazHauyeHue uyryHa. [Ipouecc rpadutuzanuu. UyryHsl cepble, Oenble, KOBKUE, BBICOKOIPOYHBIE, UX
CBOMCTBa, 00J1aCTh MPUMEHEHUS, MAPKUPOBKA.

Tepmuueckass oOpaboTka. Teopus W NpakTHKa TEPMHUUYECKOH M XUMHUKO-TEpMUYECKOW 00paboOTKu
METaJJIOB U cIulaBoB. llpupona, MexaHuW3M M yCIIOBUS IIPOTEKAaHUS CTPYKTYPHBIX IpPEBpAIllEHUN B
ctanmu. Buael tepmuueckoit oOpabotku ctaym: omkur | m Il poma, MOMHBIN W HEMOMHBIA OTXWUT,
HOpMaJIM3alus, 3aKajKa, OTIYCK. 3aKaJIMBaeMOCTb U MPOKAIMBAEMOCTh CTallel. BinusiHue Tepmudeckoin
00pabOTKM  Ha MeEXaHWYECKHe CBOHCTBAa cTanu. DOU3UYECKHE OCHOBBI XHMHKO-TEPMHUYECKOM
obpaboTku. Juddy3rnoHHOEe HACKHIIIEHHE TOBEPXHOCTH CTAlld HEMETaUIaMH. BHIBI M CIOCOOBI
ueMeHTanuu. AsotupoBanue cranu. Juddysnonnas merannuzauua. MoHHas XUMUKO-TEpMUYECKas
obpaboTka.

IIBeTHbIE MeTaIbl U CIUIaBbl HAa MX OCHOBe. OOmIas XapakTepUCTHKa M KiacCU(UKALUS METHBIX
crmaBoB. JlaryHu, OpOH3BI, MEIHO-HHKeNeBble CIUlaBbl. OOmas XapaKTepHCTHUKA aFOMUHHEBBIX
cruiaBoB. JledhopMmupyemble amiOMUHUEBBIE CIUIaBbl, JIMTEWHbIE aTlOMUHUEBBIE CIulaBbl. OOmias
XapaKTepUCTHKa MarHUEBBIX CIUIaBOB. Jlepopmupyemble MarHueBble CIUIaBbl. JIUTelHble MarHUeBbIE
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CIulaBbl. TUTaH M CIUIaBBl Ha OCHOBE THUTaHA. BiMsHME JErHMpPYIOIIMX 3JIEMEHTOB Ha CTPYKTYpy U
CBOMCTBA TUTAHOBBIX CIUIABOB. bepmiuil U cruiaBel Ha €ro OCHOBE. TyromiaBKue METaJulbl U CILIABbI
Ha UX OCHOBE.

ITopouikoBble MeTaJIIMUECKUE MaTepuasl. MaTtepualsl ¢ 0COOBIMU 2JEKTPUYECKUMU CBOMCTBAMHU.
Pa3nea 3. OcHOBBI KOpPO3uM MeTA/LIOB. IIpMHIMIIBI  METOABI 321IUTHI OT KOPPO3HMH.

OcHOBHbIE NPUYMHBI KOppo3uu MeTayuloB. [lokazarenn kopposuu. Knaccugukanuss KOppO3HOHHBIX
npoueccoB. XuMuyeckas kopposus. ['azoBas koppo3us. Koppo3us B KUAKOCTIX — HEINEKTPOJIUTAX.
OnexTpoxumuueckas Koppos3us. KuHeTmka snexrpoxumuueckon kopposuu. Kopposus meramios B
YCIJIOBUSIX TEXHOJOTMYECKUX CPEJl XMMUUYECKUX POU3BOJACTB.

[IpyHIMnIBl ¥ METOABI  3alUTBl  OT KOppo3ud. KOppO3MOHHOCTOMKHE METAUIMYECKHE U
HEMETAJUIMYEeCKUE MaTepuasbl. MeToabl 3allMThl MAallMH U anlapaToB XUMHUYECKUX IPOU3BOJICTB OT
KOppo3uu. IHrMOUTOpBI KOPPO3UHU. DIEKTPOXUMHUUECKAs 3aILUTA. 3ALIUTHbIE TOKPHITHS.

Pa3nes 4. Hemerainyeckue MaTepuaJbl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJSIDHBIX coeAuHeHMH. CTpoeHHE M CBOMCTBA IIOJUMEPOB.
TepMopeakTuBHBIE M TepMOILIACTHUHbIE MoyMepbl. CTpoeHue u cBoiicTBa IutactMacc. OCHOBHBIE
Pa3HOBUAHOCTH MPOMBILIUIEHHBIX IIOJUMEPOB U IUIacTMAacc. ['a30HaIIOIHEHHBIE [1JIACTMACCHI.
OCOOEHHOCTH CTpOCHHS, CBOWMCTBA pPE3WHOBBIX MaTepuaioB. Pe3uHBl 00mero Ha3HAYCHHS,
CIeLUaNIbHbIE PE3UHBI U 00JIACTH UX IPUMEHEHMUS.

Jlakokpacounsie matepuansl (JIKM). OcnoBubie Buabl JIKM. Kpacku, j1aku, rpyHTOBKa, HINATIEBKA.
Kepamunueckue wmarepuanbl. KOHCTpYKIIMOHHAs, HMHCTPYMEHTaJbHas M TEXHUYECKas KepaMHKa.
Heopranunueckoe crekno. Kiaccudukamms crekos mo Ha3HAUYCHUIO U 00s1acTU nipuMeHeHus1. CUTalIbI.
I'padut. Acbect. CBoiicTBa 1 007IaCTH IPUMEHEHHS.

Cma3ouHble Maciia, IVIACTUYECKUE CMa3KU, TBEP/Ible CMa30yHble MaTepraibl. CMa304uHO-0XJIaX1AI0I1e
KHUJKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTEpUaJIbl.

AHTHUQPUKIIMOHHBIE METANTNYECKHE U HEMETANINYECKUE MaTepHasIbl.

Komnosunmonnsie wmatepuansl (KM). OOmias xapakTepucTHKa KOMITO3MIIMOHHBIX MaTE€pUaIoB.
HucnepcHo-ynpoueHHble KM, cinoucteie KM, BosnokHucteie KM. Komnosnnmonsusle maTepuansl Ha
METaIIMYeCKOd U HeMmeTaymuyeckod ocHoBe. CAIl (cnedeHHble alOMUHUEBBIE TOPOLIKH).
ApMHpoBaHHBIE [TOJIMMEPHBIE MaTepraibl. Kepamudeckre KOMIIO3UIIMOHHBIE MAaTEPHAbl. Y TIIEPOJHBIE
KOMITO3UIIMOHHBIE MaTE€pHAaIbI.

[ToHATHS O HAHOTEXHOJIOTUAX, HAaHOMaTepuanax. [I[puMeHeHne B IPOMBIIIIIEHHOCTH.

Brnusiaue o0nydeHuss Ha CTPYKTYpYy, MEXaHHMYECKHE CBOWCTBA W KOPPO3HOHHYIO CTOWMKOCTH
MaTepuasnoB. PaqnanmoHHOCTONKHE CTaJIA U CIUIABHI.

Paspnen 5. JxoHOMHYecKH 000CHOBAHHBIN BHIOOP MaTepHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTepuanoB Ui KOHKPETHOTO TEXHOJOTHYecKoro mpouecca. Bnibop
MaTEpUajoB JUIsl TPOMU3BOJACTBA TYIOIUIABKMX HEMETAIUIMYECKUX M CHJIMKATHBIX MAaTEpUaJIOB.
Kputepuu u anroputm BbIOOpa KOHCTPYKLIMOHHBIX MaTepUaoB. DKOJOTHYECKHE U HIKOHOMUYECKHE
aCIEKThl MATEPUAJIOBEICHNUS U 3AIUTH MAaTEPUAIIOB OT KOPPO3UH.

4. O0beM y4eOHOI TUCUMIIIIMHBI

O0BbEM TUCHUTUINHBI

Bunsl yueOHoI paboThI

3E \ Axan. 4. \ Actp.4.
O0mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3 108 81
KonrakTHasi paboTa - ayAUTOPHbIE 3aHATHS: 0,9 32 24
Jlexuu (Jlek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
KoHTakTHas camocTosiTenbHas paboTa 0,2 0,15
2,1

CaMOoCTOATEIbHOE U3YUYEHHE DPA3/ETIOB TUCIUIUIMHBI 75,8 56,85
Bua uToroBoro KOHTpoJIA: 3auer
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AHHOTanuaA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«MuHepaJorus 1 KPUCTANIOTPadusi TYTOIVIABKHUX HEMETAUIMYECKHUX M CHIIMKATHBIX
MaTepuaJioB)

1 Hegs AUCHMIUVIMHBI — HOPUOOpPETEHUE CTYAEHTAaMM 3HaHUH 00 OCHOBHBIX HOHATHUSX
KpucTauiorpaduu, KpUCTAJUIOXMMHUHU, MUHEPAJIOTUU M NeTporpaduu [Uis NOHUMAaHMS B3aMMOCBSI3U
BHYTPEHHEI0 CTPOEHUsSI TBEPAOrO Teja C €ro (PU3MKO-XMMHUYECKUMH CBOMCTBAMH [yl YIIPaBJICHUS
CTPYKTYpPOH U KaUECTBOM TEXHMUYECKUX MATEPUAIIOB.

2 U3yyeHue JUCUMILIMHBI HANPABJIEHO HA NMPUOOpPETEHHS CJEAYIONIUX KOMIETeHUUH M
HHIMKATOPOB UX JIOCTHKEHHS:

VK-1.1, VK-1.4, VK-1.5, I[IK-2.1, IIK-2.2, [IK-2.3.

3namy:

—  OCHOBHBIC TTOHSITHSI KPUCTAILIOTpaduu;

—  OCHOBHBIC TIOHSITHSI KPUCTATIOXUMUM;

—  OCHOBHbBIE IOHSTHSI MUHEPAJIOTUU U MEeTporpaduu.

Ymemy:

—  OIpeaessaTh OCHOBHBIC KPUCTAIUIOTPAQUUECKUE XapaKTEPUCTUKH UJICATBHBIX KPHUCTAILJIOB,

— ONpenensaTh OCHOBHBIC KPUCTAIUIOXMMHYCCKHE XAPAKTEPUCTHKU  KPHUCTAUTHICCKUX
CTPYKTYp KPUCTAJLIOB;

— OIpenessTh OCHOBHBIE KPHUCTAJUIOONTHYECKUE XapaKTEPUCTHUKU MHUHEPAIBbHOTO CBHIPhS U
TEXHUYECKHUX TPOJTYKTOB;

— TMPOBOAUTH  KpHUCTAIOrpadUuecKoe, KPUCTAUIOXUMHUECKOE W MHHEPATOTHYECKOe
OTMKCaHNE MUHEPATHHOTO ChIPhS CHIIMKATHON MPOMBIIUIEHHOCTH.

Braoemy:

—  METOJMKOW OnucaHusi MOP(OJIOTHU KPUCTAILIOB,

—  METOIHMKOUM ONMUCAHWS OCHOBHBIX THUITOB KPUCTAJUTMUECKUX CTPYKTYP;

—  METOAMKON MpOBe/IeHNUs aHAlIM3a MUHEPAJIOB, TOPHBIX TTOPOJI U TEXHUYECKOT'O KAMHS.

3 Kparkoe coep:kanue TUCHHNIHHbI

Pasoen 1. Kpucmannozpaghus
Kpucrammudeckasi CTpyKTypa B XapaKTepHbBIE CBOHCTBA KpUCTALIOB. CHMMETpHUsT KpUCTAILTOB. DOPMBI
UJCaNbHBIX U pealbHBIX KPUCTAJUIOB.

Pa3zoen 2. Kpucmannoxumus
Kpucrannoxumudeckne XapakTepUCTHKU CTPYKTYp KpucTamioB. OCHOBHBIE CTPYKTYPHBIE THIIBI
KPUCTATMYECKHUX BemecTB. CTPYKTypa OCHOBHBIX MOJH(HKAINI KpeMHe3eMa U CTPOSHUE CHIITMKATOB.
Wnentudukanus KpUCTATUIMYECKUX BEIIECTB C TOMOIIBIO PEHTT€HOCTPYKTYPHOTO M PEHTIeHO(ha30BOTO
aHAJIN30B.

Pazoen 3. Munepanoeus u nempozepaghus
Baxneiiimme kiacchl MHUHEpAOB M HMX JAMArHOCTUKA MO (PU3UKO-MEXaHMUYECKUM CBOMCTBaM.
CucremMaTHKa TOPHBIX TIIOPOJ H WX JIMArHOCTHKA 110 (DU3UKO-MEXaHWYSCKUM CBOMCTBAM.
Kpucrannoontudeckre METOIbI HCCIIEIOBAHUS MUHEPATBLHOTO CHIPhS U TEXHUYECKUX MPOTYKTOB.

4 O0beM yueOHO JUCUMIJIMHBI

Buna yueOHo# padoThI O0seM ARCUITHABL
3E Akan. 4. | AcTp.u.

O01mas Tpy10eMKOCTb IV CHUITTHHbI 3 108 81
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
6 mom uucie 6 hopme npaKmuueckoil noO20moeKu 0,44 16 12
Jlexmun 0,44 16 12
[Tpaktueckue 3arstus (I13) 0,89 32 24
8 MOM Huce 8 hopme NPaKmu4eckol n0020MmoGKuU 0,44 16 12
CamocTrosiTesibHas paboTa 1,67 60 45
KoHTakTHas camocTosTenbHas pabora 1,67 0,20 0,15
Bu1 HTOrOBOro KOHTPOJIA: 3ayer

120



AHHOTanuaA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«XuMHUYeCKasi TEXHOJOTHS TYTOIJIABKUX HEMETAJINYECKNX U CHIIMKATHBIX MATEPHAJIOB)

1 eap AMCHMIVIMHBI — IOJyYeHHE OOYYaroIMMUCS IpPEJICTaBIeHUH 00 OOLIMX OCHOBAaX
TEXHOJIOTUH TYTOIUIAaBKUX HEOPraHMYECKUX U cuiMkaTtHeIX MatepuanoB (THCM) u oOydeHnue ocHoBaM
TEXHOJIOTUYECKHUX IPOLIECCOB 00pabOTKM CHJIMKAaTHBIX MaTepUaJOB U BbIpaOOTKa HABBIKOB
OpraHM3alMi TEXHOJOTMYECKUX CXEM, IO3BOJSIIOIIMX IMPOU3BOAMTH M3JEIHUS C 33JaHHBIMHU
XapaKTePUCTUKAMHU.

2 N3yyeHue AMCUUILUIMHBI HANPABJIEHO HA NMPHOOPeTeHHs CJIEAYIOIMX KOMIETeHUUH
HHIMKATOPOB HX JOCTHKCHHUA:

[1K-1.1; [IK-1.2; 1IK-1.3; TIK-5.1; T1K-5.2; T1K-5.3

3namo:

— KJIacCU(PHKAIUI0 OCHOBHBIX BUJIOB CUJIMKATHBIX MaTEPHAJIOB U U3/1EIIUI;

— CBhIpbEBYIO 0a3y TEXHOJOTMH BSKYHUIMX MaTE€pHUaloOB, CTEKIOU3JCNIUH, CUTAJUIOB, KepaMHUYECKUX
W3JI€JUH U OTHEYIIOPOB U IPUEMBI UX IOJTOTOBKU M KOHTPOJISl KaUeCTBa,

— TEXHOJIOTMYECKUE CXEMBI INOJIYYEHHs Pa3IMYHBIX TUIOB CHJIMKATHBIX MAaTE€pUAIOB W H3JAEIUN U
BUJIBI 000PYAOBaHUS, UCTIOIB3yEMBIC ISl KX PEaIU3allny;

— CII0COObI TIPUTOTOBJICHUS CBHIPHEBBIX cMeceil, (opMOBaHMS, CYLIKH, BBICOKOTEMIIEPATYpHOU
00pabOTKM CHIIMKATHBIX MaTEPHAJIOB U U3ICIIHIA;

— OCHOBBI (PU3MKO-XUMHUYECKUX MTPOLECCOB, MPOTEKAIOIINX IIPU CUHTE3€ CTEKIa, KEPAMUKH, BSOKYILUX
U CTEKJIOKPUCTAJUIMYECKUX MATEPUAJIOB;

— CBOICTBa CHJIMKATHBIX MaTEpUaANOB M UX B3aUMOCBS3b C TEXHOJOIMUECKUMH (DaKTOpamu, a Takxe
CIocoOBl W TpPHEMBI, 00ECHeuMBaIOIIME IMOJNyYCHHE HW3JENUHA W MaTepHalioB C 3aJaHHBIMHU
CBOMCTBaMH;

Ymemp:

— BBIOMPATh CHIPhEBBIE MaTE€pHaibl Ul peaau3alMd TEXHOJOTMUYECKUX MPOIECCOB MOTyYSHHS

U3JIeINH U3 CTEKJIa, KEPaMUKH U BSXKYIIUX MAaT€pHAaJIOB;

— paccUUTBHIBATh COCTaBbl CHIPHEBBIX CMECEH, 00ECTIeUnBAIOIINX MOTy4YE€HHE CUIIMKATHBIX U3AETHi

1 MaTepUalioB C 3aJJaHHBIMU CBOWCTBAMU;

— BbIOMpaTh Hanbosee 3(h(heKTUBHBIE TEXHOJIOIMYECKHE CXEMBbl U PEXHMBI HA pa3HbIX Mepeaenax

MIPOM3BOJICTBA CHJIMKATHBIX MaTEPUAJIOB U U3JIEIHH;

— KOHTPOJIMPOBATh Ka4€CTBO MOIY4aeMbIX MaTEPUAIIOB U U3/1EIIH;

— IPOU3BOJIUTH PACUEThl MO TEXHHUKO-3KOHOMHUYECKOMY OOOCHOBAHMIO TEXHOJOTMYECKHX CXEM

IIPOU3BOJICTBA CUJIMKATHBIX MaTEPUAJIOB U U3JEIINH.

— MPOBOJMTH AHAJIN3 HAYYHOM, TEXHUYECKON M HOPMAaTUBHOW TOKYMEHTALMU

Braoemy:

— METOJJaMH U CPEJICTBAMHU TEOPETHYECKOIO U SKCIIEPUMEHTAIBHOIO HMCCIEAOBAaHUS IPOLIECCOB

CUHTE3a, U3yUYEeHHs CBOMCTB TYTOMJIAaBKUX HEMETAJUIMUECKUX U CUIIMKATHBIX MaTepUaIOB;

— npueMaMHM TPOEKTHPOBAHUS COCTAaBOB CBHIPbEBBIX CMeceil, oOecleynBaromuX MOJyYEeHHUs

MaTepUajIoB U U3AETUHN C 3aJaHHBIMH (DU3UKO-XUMUYECKUMH, MEXAHUYECKUMHU U XYI0KECTBEHHBIMU

CBOMCTBaMH;

— 3HaHHAMU OO0 OCHOBHBIX TIpolleccax M 00O0pYAOBaHMM, OOECHEUMBAIOIINX IPOBEACHUE

TEXHOJIOTHYECKUX MPOLECCOB, 00ECIIEUNBAIOLINX BBICOKOE Ka4eCTBO MPOIYKLIUY;

— METOJJaMH TPOBEICHHS CTaHJAPTHBIX MCIBITAHUNA IO ONpeAeNeHUI0 (U3MKO-XUMUYECKUX U

(U3NYEeCKUX CBOMCTB OCHOBHBIX BHJOB TYIOIUIABKMX HEMETAJUIMYECKHX M CHJIMKATHBIX MaTEpUAJIOB —

KEpaMHUKH, CTEKJIA, BSOHKYIIUX MAaTEPUAIIOB;

— METO/IaMH pacyeTa S3KOHOMUYECKOH 3(h(heKTHBHOCTH TEXHOIOTUYECKHUX PEIICHUH U IPOEKTOB;

— paLMOHATIBHBIMY NTPHEMaMH ITOMCKa U UCIIOJIb30BaHUS HAyYHO-TEXHUYECKOH HH(OpMALIHH.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI

Pazgea 1. O0masi TeXHOJIOTHS BSIZKYIIUX MATEPHATIOBY»

1.1 O61mas TeXHOJIOrHYEeCcKasi CXeMa MPOM3BOJICTBA BSUKYILIUX MaTepHAIIOB

OCHOBHBIE TEPMUHBI U MIOHATHUSA, UCIIOIB3YEMbIE B TEXHOJIOTHH BSDKYLIMX MAaTEPHAIOB, METOIBI OLICHKU

KayecTBa BSDKYyIIMX MaTepuanoB. OOmas TEXHOJIOTMYECKas CXeMa IPOU3BOJACTBA  BSDKYIIUX
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MaTepualoB, IOCIEAOBATEIbHOCTh TEXHOJIOTMYECKUX TMEpe/eioB M 3aJayd, peliaeMble Ha HUX.
Krnaccudukanus u xapakTepucTHKa ChIPbEBBIX MATEPUANIOB IS MMPOU3BOJICTBA BSIKYIIUX MaTEpPHAIIOB
(xapOoHaATHOE, TIIMHUCTOE, KapOOHATHO-TJIMHUCTOE, TTIMHO3EMHUCTOE U CYJIb(haTHOE CHIPbE, JTOMEHHBIE U
anekTporepModochOopHBIC IIUTAKH, 30J161).
1.2. T'unicoBbie BSKYIINE
TexHonorus, CBOMNCTBA U NMPUMEHEHUE TMIICOBBIX BSKYIIMX BHJIbI TMICOBBIX BSKYIIMX M CXEMBI HX
pou3BoJCcTBa. Jlermaparanusi TUICOBOrO KaMmHs. TeXHOJIOrMs NpPOM3BOACTBA CTPOUTEIBHOIO U
BBICOKOIIPOYHOTO THmca. OCOOGHHOCTH KpHUCTAUTMYECKOW CTpykTypel o- u [-CaS04-0,5H20.
TBepaeHMEe rMIICOBBIX BSHKYLIUX
1.3. U3BecTKOBBIC M MarHe3UATbHBIC BSKYIITUE
TexHonorus, cBOMCTBa, IPUMEHEHUE M3BECTKOBBIX M MAarHE3HAJIbHBIX BSXKYIIMX. BUIbl N3BECTKOBBIX
BSUKYIIMX MaTepuanoB. CpIppeBble MaTe€pUallbl U CXEMbl IIPOM3BOJCTBA HETalllEHOM W3BECTH.
TexHomornyeckue mapamerpbl Ipolecca MOJYyYEeHHUs] OKCHJA KaJbIUs B IIAXTHBIX M BPAIIAFOIIMXCS
nevax. ['mapaTtanust U TBEpJEHHE H3BECTKOBBIX BSKYILIMX M MX CMECEH C LUIaKOM, IYLI0JIaHAMH,
KBapLEeBbIM TIECKOM M T.A. TBepAeHHE U3BECTKOBO-KPEMHE3EMUCTBIX  KOMIO3ULUN  IpHU
ruporepmalibHoil 00paboTke. OCHOBHBIE BBl M3JEIUH Ha OCHOBE H3BECTKOBO-KPEMHE3EMUCTBIX
BSDKYIIUX U 00JIACTH MX NMPUMEHEHHs. Pa3HOBUIHOCTH MarHe3HallbHbIX BSDKYIIUX BemiecTB. ChIpbeBbie
Marepuaiabl M TEXHOJOTUS WX TOJYYCHHUsS. 3aTBOPHUTENU JIi MarHe3MajibHBIX BSDKYIIUX BEIECTB,
ruapaTanus ¥ cnenuduka ux TBepaeHus. CBolcTBa M NMPUMEHEHHE KayCTHUYECKOro MarHe3uTa u
KayCTHYECKOI'0 JOJIOMHUTA.
1.4. [TopTnanaueMeHT
TexHonorus, CBOWCTBA M IPUMEHEHHE NOPTIAHALIEMEHTAa. XUMHUYECKHM COCTaB KIMHKepa. Poib
OTZIETIbHBIX OKCHJIOB B KJIMHKepe. ['mapaBivuecKuil, KPEMHE3EMHUCTbId U TJIIMHO3EMUCTBIM MOJYyJIH,
KO3(Q(ULMEHT HACBIIIEHUS  KIMHKEpa HU3BECTb0. MUHEpaJloTHYeCKMH  COCTaB  KJIMHKepa.
XapaKkTepucTUKa OCHOBHBIX MHUHEpPAJIOB M UX cBoOWcTBa. CXeMbl NMPOU3BOJCTBA MOPTIAHALIEMEHTA
pa3IMYHBIMM  CHOCOOAMM:  MOKpPBIM, CYXUM, KOMOMHHPOBAaHHBIM. TEXHHUKO-3KOHOMHYECKHE
MPEUMYIIECTBA KKIOT0 M3 HUX. TEXHOIOrMYecKoe 3HAaYeHHEe MUHEPAIbHON MpUPOILl U (PU3MUECKUX
CBOUCTB ChIpbsi. Poimb 100aBOK, BBOJIMMBIX B CBHIPEBYIO CMECh M TMOpPTIaHIIEeMeHT. Jlpobiienue u
M3MENbUYCHHE CBhIPhEBBIX MarepuainoB. [loAroroBka m KoppekTHpoBaHUE ChIpheBOM cmecH. [Ipomecc
oOpa3oBaHMs KJIMHKEpa BO BpalllaloOIIUXCs Medyax. TeXHOJOTMYeCKHe 30HbI BO Bpallarolleics Meyu.
XUMUKO-MUHEPATIOTHYECKHE U (PU3UYECKHe MpeBpalleHuss 00)KUraeMoro Marepuana mno JJIMHE TeUu.
OxnaxneHue KiInHKepa. XOoJoIWIbHUKU. 3MenbueHne KimHKepa U MoJyyeHUe LeMEeHTa. XpaHEeHHe,
ynakoBKa M OTrpy3ka LeMmeHta. KoHTponb mnpousBoacTBa. ['maparamusi KIMHKEPHBIX MHHEPAIOB.
Xumuyeckuil U (ha3oBbIii cOCTaB MPOAYKTOB BBICOKOTEMIIEPATYpHOTO CHHTE3a M €ro BIMSHUE Ha
THJIpaBIMYECKHUE CBOMCTBA BSDKYIIUX MaTepuanoB. [Ipormecchl TBepaeHus U GOPMUPOBAHUS CTPYKTYPhI
1eMeHTHoro kamHsi. Koppo3us nopTiaHeMeHTHOTO KaMHS.
1.5. CneunasibHble IEMEHTHI
TexHonorusi, CBOMCTBA W  MNPUMEHEHHE  CHEUUAIBHBIX  LeMeHTOB. [lynmonaHoBele  ©
nutaKonopianaueMeHTsl. CocTaBbl, OCHOBHBIE CBOWCTBA, OCOOCHHOCTH TEXHOJOTMH W 00JacTu
NpUMEHEHUs. benblii M UBETHbIE UEMEHThl. TaMIIOHa)XKHbIE LEMEHTHI. [JIMHO3EeMUCTBIA LIEMEHT.
XUMHUKO-MUHEPATIOTHYECKUIT COCTaB, CHOCOOBI TMONydeHuss W cBoiicTtBa. OOJacTM TPUMEHEHUS.
Pacmmmpsromuecs 1eMEHTbI Ha OCHOBE TMOPTJIAHAIEMEHTa U  T[JIMHO3EMHUCTOTO  IIEMEHTa,
Cynb(hOoaTOMUHATHBIE U CYTb(HOodEepPUTHBIC IIEMEHTHI.

Paszpen 2. O01mast TEXHOJIOTHSI KEPAMHMKH U OTHEYIIOPOB
2.1. BBeneHue B TEXHOJIOTUIO KEPAMUKU
CrpykTypa kepamudeckoro marepuana. OCHOBHbIE TEPMUHBI U IMOHATHS, UCIIOJIb3yEMbIE B TEXHOJIOTUN
KepaMuKkd W orHeynopoB Kiaccudukamuss kepaMHUECKUX MATEpHAIOB M M3ACITUN MO COCTaBy,
CTpyKType U oOinacTsM mnpuMeHeHus. OOIas TEeXHOJOTHYecKass cXeMa MpPOU3BOJCTBA KEpPaMHKH,
MOCJIEI0BATEIbHOCTh, HA3HAYEHUE U CYIIHOCTh TEXHOJIOTHYECKUX MEPEENIOB U 3a/1auu, peliaeMble Ha
HUX — IMOATOTOBKA CHIPHEBOM cMeCcH, (POPMOBAHHE, CYIIIKa, O0XKHT.
3.2. ChIpbeBBIC CMECH B TIPOU3BOJICTBE KEPAMUKH U CIIOCOOBI MX MOJATOTOBKH
Knaccudukanus u XapakTepUCTHKAa CBHIPbEBBIX MaTEpHUaJOB [UIsl TMPOU3BOJACTBA TPATUIIMOHHOMN
kepamuku. CpIpbe Ui MPOU3BOJACTBA OTHEYNOPOB M TEXHUYECKOH ((YHKUMOHATIBHOM) KepaMHKH.
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ITogroroBka cCwIppeBbIX MarepuanoB. IIpuHIMIBI pacyera ChHIPbEBBIX cMeced. TUIbI CBIPBEBBIX
Kepamuyeckux macc. [IpuroroBieHue cbIpbeBbIX CMeCel MOKPBIM U CyXUM CIOCOOOM, 000pyAOBaHUE,
HCIIOJIB3YEMOE IIPU ITOM.
2.3. OO01IKe TEXHOIOTHYECKUE TPUHIIUIIBI TPOM3BOICTBA KEPAMUYECKUX U3IEHI
dopmoBaHME KepaMH4YecKOro moiydadpukaTa: IJacTU4eckoe (QOpPMOBAHHE, JIUThHE W3 BOJIHBIX
CYCHEH3MH, auThe moJ aaBieHueM). CylHOCTh IPOLECCOB M NpHUMeHseMoe obopynoBaHue. Ponb u
3aJa4d Ipoliecca CYIIKM B TEXHOJOTMM KepaMHMKH. Pexumbl cymku. CylHOCTh IPOLIECCOB,
IIPOTEKAOIINX IPU CyIIKe. BpIcOKOTEMIepaTypHbIE MPOLIECCHI, IMPOTEKAOIIUE INPU HU3TOTOBICHUU
kepamuku. [lapamerpel, XapakTepus3ylollue IIOJIHOTY CIIEKaHWs KEepaMHUKU MU HMX H3MEHEHHE B
3aBUCUMOCTH OT TeMIepaTypbl oOxwura. BinsHue yciaoBuil BBICOKOTEMIIEPATypHOIO CHHTE3a Ha
KOHEUHBIN (pa30BBII COCTAB MOTYYaeMbIX MaTEpPHAJIOB.
2.4 CtpouTenpHas KepaMHKa
TexHosorus, cBOHCTBa, NMPUMEHEHHE CTPOUTEIbHOW KepaMuKH. ['pybas cTpouTenbHas KepaMmuka
(TIMHSHBIA KUPNHY, Yepenuna, ApeHakHble TpyObl). TunoBas TeXHOJIOTHYECKask cXxeMa M3rOTOBJICHHUS
rpy0Oii CTPOUTENBHOM KEpaMHUKH METOAOM IIACTUYECKOTO (OPMOBAHHS Ha TNPUMEpPE TIIMHSHOTO
kupnuya. O6IUI0BOYHBIE, (pacaHble MIIUTKH U TUTUTKY JUIS [TOJIOB.
2.5 ®apdop, dasHC
TexHomnorus, cBoiicTBa, NpUMeHEHUE TOHKOH Kkepamuku. Kiaccuduxaums dapdopo-dpasHcoBbIX
u3genuii. TUTIOBBIE CXeMBI MOATOTOBKH MAacCC, IJIACTUYECKOTO ()OPMOBAHUS M JHUThA. | 1a3ypoBaHue u
nexkopupoBaHue ¢appopo-pasHcoBbix uzgenuil. OcobenHoctn oOxura. OCHOBHbIE HalpaBlICHUS
pa3BUTHS TEXHOJIOTUU. [ Ta3ypoBanue u nekopupoBanue papdopo-pasHcoBbix nznenuit. OcodeHHOCTH
IIPOU3BOJICTBA CAHUTAPHBIX KEPAMUUYECKUX U3AEIUN U SJIEKTPOU30JISTOPOB.
2.6 OrueynopHasi KepaMuKa
TexHonorus, cBOHCTBa, NPHUMEHEHHME OTIHEYNOPHBIX MarepuaioB. Kiaccuduxanus OrHeynopos.
OcHOBHBIE PKCIUTyaTallMOHHBIE CBOMCTBA OrHEYNOPOB. X B3aMMOCBSI3b CO CTPYKTYpPOIl, XUMHUYECKUM U
¢dazoBeiM cocTaBoM. Crenuduueckue TpeOOBaHUS K CHIPEBBIM MaTepuayiaM i IMPOM3BOJACTBA
OrHeymnopoB. THUmoBas cxema U3roTOBJIEHUSI OTHEYIIOPOB HAa IPUMEPE TEXHOJIOTUH IIAMOTHBIX M3/ETUH.
Kpemuesemucteie orsneynopsl. OrHeynopsl M KepaMHKa M3 KBapliEeBOI'O CTEKJIa, Ha OCHOBE OKCHIA
Mar"usi, XpOMOMAarHe3uajbHble W MarHe3ualbHO-IIMHUHEIUAHbIE OrHeynopbl. OrHeynopsl u
BBICOKOTEMIIEPATYPHBIE AJIEKTPOHATrPEBATENHN u3 KapoOuia KPEMHUS. JlerkoBecHble
(TEenIoU30JAIMOHHbIE) OTHEYIIOPHbIE U3/IENINS U U3JENINS U3 BHICOKOOTHEYTIOPHBIX BOJIOKOH.
2.7 Texunyeckast KepaMuKa
TexHonorusi, CBOWMCTBAa, NpPHUMEHEHUE TEXHHYECKON KepamMuku. Kiaccuduxamus TeXHUUECKOH
KepaMHUKH TI0 cocTaBy M oOjactaM mpuMmeHeHHs. OOmue OCOOCHHOCTH TEXHOJIOTUH U3ZETHil
TexHUYeckol kepamuku. Cnernuduueckue TpedoBaHus K cbipbio. MeToasl popmoBanus. OcoOeHHOCTH
oOxwura. CrenuanbHble METOAbl 00pabOTKM (MeTalu3alus, MexaHudeckas oOpabotka). Tumonas
CX€Ma TEXHOJOIMM TEXHUYECKON KepaMHUKH Ha IpUMepe KOPYHIOBBIX u3aenuid. Kepamuka Ha ocHOBE
MHIVBUAYAIBHBIX OKCHJOB. BBICOKOTTIMHO3EMHCTasi M MarHe3uajgbHas Kepamuka. Marepuanbl
KOHJICHCATOPHON KepaMHKU. BaxHeilline Tunbl Nbe30KepaMUKM MarHuTHas Ke€paMHuKa Ha OCHOBE
dbeppommuueneii. Kepamuka Ha OCHOBE OECKHCIOPOJIHBIX BBICOKOOTHEYIOPHBIX COEIUHEHHM
(HaTpuabl, KapOHUIbl, CUITUIMIEL. POl TEXHUYECKON KepaMUKU M HAyYHO-TEXHUYECKOM Iporpecce.
Paspnen 3. O01mas TeXHOJIOTHS CTEKJIA U CHTAJLIOB
3.1. Obume TeXHOIOTHYECKUE IPUHIIMITBI TPOU3BOJICTBA CTEKIOU3IETUI
OcHOBHbIE TIOHATHUSI M OIpENETCHMs, MHCIOIb3yeMble B TEXHOJOTMM CTE€KJIa U  CUTaJJIOB.
Creknoo0Opa3HOe COCTOSIHME M CBOMCTBa cTekosl. TemmepaTypa cCTekioBaHMs T1g UM HHTepBal
crekioBaHusa. (OcCOOEHHOCTM UW3MEHEHHs CBOMCTB B MHTepBaje cTekioBaHUA. CoOBpEMEHHbIE
IIPEJICTABICHUS O CTPOCHUH CTEKJIA.
TexHoNOrMYeCKNEe CBOMCTBA CTEKIIA. BA3KOCTh M €€ ponb B TEXHOJIOTHH cTekia. KpucrammmsannonHas
CIIOCOOHOCTH CTEKOJI U €€ POJIb B TEXHOJIOTUH CTekIa. DU3NKO-XUMUYECKHE U MEXaHHUECKUE CBOMCTBA
crekya. Temnopusndeckue, 3MeKTPOoPU3NIECKUE U ONTUYECKUE CBOIMCTBA U UX POJIb B TEXHOJOTUH U
9KCIUTyaTalliy CTEKOJ M CTEKJIOM3JeNui. BiusHMEe XMMHYECKOIO COCTaBa M TEMIEpPATypbl HAa 3TU
CBOMCTBAa. XHWMHYECKass YCTOMYMBOCTh CTEKOJN. CrnocoObl ympoyHeHUs cTekiaa. [IpuHIuUms
IIPOEKTUPOBAHMSI CTEKOJI C 3aJaHHBIMU SKCIUIyaTallHOHHBIMU M TEXHOJIOITMUECKUMU CBOWCTBAMHU.
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Knaccudukanuss mpOMBIIIICHHBIX CTEKOJ W CTEKJIOM3ACIHHA 1O XMMHUYECKOMY COCTaBY, CBOMCTBaM,
HA3HAYEHUIO U 00JIaCTSAM MPUMEHEHUs
TexHonornyeckre mnporeccsl B MPOM3BOACTBE crekia. OO0oOLmIeHHas TEXHOJIOTWYecKas cXemMa u
OCHOBHBIE CTaJUU MPOU3BOJACTBA cTekiousaenuil. Kmaccudukanuss u XapakTEpUCTHUKA CHIPbEBBIX
MaTEpUajIoB JJs IPOU3BOJACTBA CTEKJIA U CUTAUIOB. OCHOBHBIE U BCIOMOIATEIbHBIE CHIPHEBHIE
Matepuainbl. CreknoBapeHue. OCHOBHBIE 3Talbl CTEKJIOBAapEeHUA. TEXHOJIOTMYECKHE OCHOBBI
IIPOMBIIIJIEHHOTO CTeKIoBapeHus. Buapl neueil. TexHomornyeckue pexuMbl BApKU OCHOBHBIX THUIIOB
MPOMBIIIJICHHBIX CTEKOJ. MeTonbl MHTeHCHUUKaluu crekioBapeHus. dopMoBaHUE CTEKIOU3ACTUI.
OTxur u 3akamka CcTeKiIom3aenuii. MexaHuueckas M XHUMHYeckas o0O0paOoTKa TOBEPXHOCTH
cTexnonsenuii. GU3NKO-XUMUYECKUE MPUHIMUIBI U TEXHOJIOTMUYECKHUE PEXUMBI METOAOB 00pabOTKH.
KoHntposs npounssoacrsa.
3.2. JIuctoBoe CTEKII0
TexHosornueckass cxema IOJyuyeHUs. XapaKTepUCTHKA, aCCOPTUMEHT, CBOMCTBA JIMCTOBBIX CTEKOJ.
Tunsl ¥ TEXHUKO-PKOHOMUYECKHUE TOKa3aTeNId CTEKJIOBAPEHHBIX MeUel, MPUMEHSIEMbIX B IPOM3BOICTBE
muctoBoro crekna. Kimaccudukamms metonoB ¢opmoBanus. [IpHHINIBI, TEXHOIOTUYECKHE PEKUMEI,
anmnapatypHoe odopmieHue GopmoBaHus crekia uepes jogouky (BBC), co cBoGomHOM MOBEpXHOCTH
crexiiomaccel (BBBC), Ha pacruaBe Mmetamia (¢ioar-meron). CpaBHUTENbHAs XapaKTEPUCTHKA
MeToJI0B (hopMOBaHUs TUCTOBOrO cTekyia. COBpeMEHHbIE TEHICHIIUU Pa3BUTHS TEXHOJIOTUU JTUCTOBOTO
CTEKJIa U PACLIMPEHHUS €r0 aCCOPTUMEHTA.
3.3. ApXUTEKTYpHO-CTPOUTEIBHOE CTEKIIO
TexHosornueckass cxema u3rorosiieHus. Ha3HaueHue, acCOPTUMEHT U XapaKTEPUCTHKA OCHOBHBIX
BUJIOB aPXUTEKTYPHO-CTPOUTEIBHBIX CTEKON (apMHUPOBAHHOE U Y30puyaTO€ CTEKIIO, CTEKJIOOJIOKH,
CTEKJIONAKEThI, IEHOCTEKJI0, OOIMIIOBOYHbBIE MAaTEPHUAJIbl HA OCHOBE CTEKJIA). TE€XHOJIOTMYECKHE CXEMBbI
Y TlapamMeTpbl TPOU3BOCTBA.
3.4. TapHOE U COPTOBOE CTEKIIO
TexHonornyeckast cxemMa U3roTOBJIEHUS! TAPHOTO CTEKJAa. Bujbl, Ha3HauUeHHE U OCHOBHbIE TPeOOBaHUS,
IpeIbsABIsEMbIE K CTEKJIIHHOM Tape. TexXHoJIornyeckue CXxembl U mapaMeTpbl MPou3BOACTBA. MeTo bl
YIIPOYHEHHUSI CTEKJIOTapbl. ACCOPTUMEHT M COCTaBbl COPTOBOro cTekya. OCOOEHHOCTH Bapku U
BBIPA0OTKH XPYCTAIbHBIX U BETHBIX CTEKOJ. METO/1bl IEKOPUPOBAHUS COPTOBOTO CTEKIIA.
3.5. TexHnueckoe CTEKIIO
TexHonoruueckas cxema mnoiydeHus. Kiaccupukanms TEXHHYECKOTO CTEKJIa IO Ha3HAYEHHIO,
COCTaBaM, CBOMCTBaM. XapaKTepUCTUKA OCHOBHBIX TUIIOB TEXHUYECKOTO CTEKJIA. PacTBOpHMOE CTEKIIO.
3.6. CTeKIOKpUCTAIUIMYECKUE MaTeprabl
Teopernueckue OCHOBBI HampaBlIeHHOW OOBEMHOM KpucCTaulM3auuu crekod. Karanmzatops
KpUCTAININ3AlMU, WX BHJbl U TpeabsBIseMble K HUM TpeOoBaHUS. TEXHOJIOIMYECKHE CXEMBbI
MOJTYYEHUS CUTAJIOB. XapaKTePUCTUKA OCHOBHBIX BHI0B. OCOOEHHOCTH CBOMCTB M IIPUMEHECHHS.

4 O0beM yueOHOH TUCHUILINHBI

O0beM TMCUMTLTUHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
q, 4.

O0mas TpyA0eMKOCTb JMCIHILIHHbI 4 144 108
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 1,78 64 48
6 mom uucie 6 hopme nPaAKmMu4ecKoil nOO20Mo8Ku 0,44 16 12
Jlexiuu 0,89 32 24
[TpakTuaeckue 3arsTus (I13) 0,89 32 24
8 MOM Hucie 8 hopme NPAKmu4eckol n0020MmoBKuU 0,44 16 12
CamocrosiTejibHas padoTa 2,21 80 60
KoHTakTHas camocTosiTenbHas paboTa 0,4 0,3
CaMoCTOsATEIbHOE U3YUYCHHE PA3/ICIIOB TUCITUTITHHBI 2,21 796 59.7
Pedepar
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OEHKOH
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OCHOBBI HAYYHBIX HCCJIEIOBAHUIA B TEXHOJOTHHU TYTOIJIABKMX HEMETAJINYECKUX U
CHJIMKATHBIX MATEPHUATOB»

1 Heap AUCHMIUVIMHBI — TPHOOpETEHUE OOYYAOIIMMHUCA 3HAHUW W KOMIIETEHIIUH 110
OpraHu3alii M IPOBEACHUI0 HAYYHBIX MCCIEJOBaHUN B OOJACTH TEXHOJIOTMM TYrOIUIABKUX
HEOPTraHMYECKUX U CHIIMKATHBIX MaTEpUaNIOB, 0 00pabOTKE M MPEACTABICHUIO PE3yIbTaTOB HAYYHBIX
ucclieIoBaHui B (hopMe HayuHBIX MyOIMKaLMM, TOK/IAaJ0B U Mpe3eHTaluH.

2 N3yyeHue AMCUUILUIMHBI HANPABJIEHO HA NMPHOOPeTeHHs CJIEAYIOIMX KOMIETeHUUH
HHIMKATOPOB HX JOCTHKCHHUA:

VYK-1.3, I1K-4.1, 11K-4.2, TIK-4.3.

3HATh:

— COBpPEMCHHBIC HAy4YHBIC JOCTHIKCHUS M TIEPCIIEKTHBHBIC HANpaBiCHUs pabOT B obOiacTu
TEXHOJIOTUH TYTOIUIABKUX HEOPraHMYECKUX U cUiMKaTHhIX MaTepuanos (THCM);

— CTaTUCTHYECKUE METOJIbl 00Pa0OTKH IKCIIEPUMEHTANIBHBIX PE3yJIbTaTOB;

— COBPEMEHHBIE METOJbl HCCIECIOBAaHUS TYrOILUIABKMX HEOPraHMYECKUX M CHJIMKATHBIX
MaTEepUasoB;

yMeTb:

— TIIPUMEHATh 3HAHUA, IOJIyYEHHBIE IIPU HM3YyYEHUHM E€CTECTBEHHOHAYYHBIX M CIELUAJIBHBIX
IUCLUIUIMH, Uil peuieHus (GyHAAMEHTAIbHBIX W TNPUKIAJHBIX 3a7ad B 00JaCTH TEXHOJOI'MH
TYTOIUIAaBKUX HEOPTaHUUYECKUX U CUIIMKATHBIX MaT€pUaJIOB;

— (opmynupoBaTh LiEH U 3314l HAYYHOT'O UCCIIEI0BAHNUS;

— INpoBOAUTH  OOpabOTKYy  pe3yibTaTOB  AKCIEPUMEHTA, OLEHUBAaTh  IOIPELIHOCTH,
aHaAJIM3UPOBATh, UHTEPIPETUPOBATH U 0000IIATH Pe3yabTaThl HAYYHOI'O UCCIIEIOBAHUS;

— TPEACTABIIATH MOJTYUYEHHBIE PE3YJIbTAaThl HAYYHOTO UCCIEJOBAHMS B BUJE OTUETOB, HAYYHBIX
CTaTe, MPE3EHTALUM;

BJIAJeTh:

— HaBBIKAMHU IJIAHMPOBAHUS U MPOBEJICHHUS HAYYHBIX HCCIEIOBAHUN B 00JACTH TEXHOJOTHH
TYTOIUIABKMX HEOPTraHUYECKHUX M CUIIMKATHBIX MaTepUaJIOB;

— HaBbIKaMU pPabOTHI C HAYYHO-TEXHUUYECKOH, CIPaBOYHOW JMUTEPATYypod M 3JIEKTPOHHBIMU
pecypcamu.

3 Kpartkoe conep:kanue JMCIUIITHHBI

[TocranoBka 1enu U omnpeneneHue 3amgad  ucciefoBaHus. CocTaBleHHE MPOTpamMMBbl
uccinenoBanus. CTpyKTypa M COJEpKAHHUE OCHOBHBIX pa3[eiOB OTYETAa O BBHINOJHEHUM HAay4YHO-
HCCIIEIOBATENbCKOM paboThl. BriOOp METONOB HMCCIENOBAHUS ISl PEHICHHs] KOHKPETHBIX Hay4YHBIX
3a1ad.

Pa3nen 2. [lnanupoBanue u 00padoTka pe3yJbTATOB HAYYHBIX MCCJIeI0BAHUI.

[InanupoBanne  Hay4yHbIX  HcCcleOBaHMHW. DaKTOpHOE U  CUMIUIEKC-TUIAaHUPOBAHUE
skcriepuMenTa. OnTUMH3aIKs Pe3yJIbTaTOB SKCIIEPUMEHTa METOJIOM KpYyTOro BocxoxaeHus. OreHka
NOTPEHIHOCTH  3KcrepuMeHTa.  Crartuctuueckas  o0paOoTKa  SKCIEPUMEHTAIBHBIX  JAaHHBIX.
KoppensaunoHHslil 1 perpecCHOHHBIN aHAIU3 KCIIEPUMEHTAIbHbBIX JaHHBIX.

['paduueckoe mpeacTaBiIeHHE PE3yJbTAaTOB AKCIEPUMEHTa. MeToJ] HauMEHbBIINX KBaJpaToB.
Hcnonb30BaHne CTaHAAPTHBIX KOMITBIOTEPHBIX MPOTpaMM ISl aHaJIu3a Pe3yIbTaTOB HKCIIEPUMEHTA.

Pa3nes 3. BoinosiHeHHe ¥ NIpeACTABICHHE Pe3yIbTATOB HAYYHBIX HCCICAOBAHMIA.

OneHka axkTyaldbHOCTH TEMbl HayyHOW paboTel. @opmynupoBaHuEe Lienell u  3amay
MCCIICIOBAHMSI; COCTABJICHUE aHAIUTHUYECKOro 0030pa MO TeMe HMCCIEeNOBaHUs; BHIOOP 3 (PEKTUBHBIX
METOOB M  METOAMK JOCTH)KEHHUS JKEIA€MBIX PpE3YyJlbTATOB  HMCCIEIOBAHMs; IPOBEICHUE
COOTBETCTBYIOILIMX  JKCIIEPUMEHTOB  JUIsl  IOJIYYEHHUS IPAKTHUYECKUX  pEe3ylbTaTOB; aHAJIU3,
UHTepHpeTanus U o0O0OIIeHHEe pe3yabTaTOB MCCIEN0BAHUA; (HPOPMYIMPOBKA BBIBOJOB; HAlHMCaHHUE
OTyYeTa.

[TonroroBka Hay4yHOTro JOKJIAla U MPE3CHTALUN.
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4 O0beM yueOHOH TUCHUILINHBI

O0BbeM TUCHUILINHBI

Bunast yueOHoI paboThI 3au. et Axkapn. AcTpoH.
Jac. Jac.
O0masi Tpy10eMKOCTh TUCIHIIJIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
6 MoMm uucie 6 hopme nPpaKmuuecKoili n0020moeKu 1,78 64 48
Jlexuun (Jlek) - - -
[Tpaxtuueckue 3ausatus (I113) 1,78 64 48
8 MOM Hucie 8 popme NPAKmu4eckol n0020MmoBKuU 1,78 64 48
JlabopaTtopusie padoTs (JIP) - - -
CamocrositesibHas padora (CP): 3,22 116 87
OT4eTr 0 Hay9IHO-HCCIIEOBATEIBCKOM padboTe 2,22 80 60
KoHTakTHas camocTosTelbHas paboTa 0,4 0,3
1,00
CaMocCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 35,6 26,7

Bujx uTOroBOro KOHTpOJIS:

3ader ¢ OLEHKOM
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5.3. IMCHUIIMHBI YaCTH, (POPMHUPYEMOli yHACTHMKAMHU 00pa30BaTeIbHbIX OTHOIIEHHIi
(I CHUILIMHBI 110 BBIOOPY)

AHHOTanugA padoyeil NpOrpaMmbpl AU CHUNIMHBI
«XuMHYeCKas] TEXHOJIOTUS BSLKYIIUX MATEPHAJIOB)

1 Heab AuCHUNTHHBI — GOPMUPOBAHUE Yy O0YJAIOIIMXCS CUCTEMHBIX 3HAHUM U KOMITETCHIINH B
00JacTU TEXHOJOTHH BSDKYILIMX MaT€pHaIOB, MPOIeccax, MPOUCXOIAIIUX MPU CUHTE3e, THIpaTaluu 1
TBEPACHUU BSDKYILUX MaTEpUANIOB, CTPYKTYpPE U JIOJITOBEYHOCTH LIEMEHTHOIO KaMHS, TEXHUYECKOIO U
TEXHOJIOTUYECKOTO KOHTPOJISI, AKOJIOTMYECKUX MPOOJeM MPOU3BOJCTBA BSIKYIIMX MaTepUasoB,
HEO0OXOIMMBIX B X Oyayiei mpodecCHoHaTbHON AeITeTbHOCTH.

2 U3yyeHue NUCHUILUIMHBI HANPABJIEHO HA NMPUOOpPeTeHHS CJAEAYIOIIUX KOMIETeHUHHd Hu
HHAUKATOPOB uX aoctmxkenus: [1K-1.1, TIK-1.2, [TIK-1.3, TIK-5.1, TTIK-5.2, T1IK-5.3.

3Hamby:
® TEOPETUYECKHE OCHOBBI M CIIOCOOBI OCYIIECTBICHHS TEXHOJOTHUECKUX IPOLECCOB IOIYYCHUS

OCHOBHBIX BUJIOB BSDKYIIMX MaTepUasoB;

® OCHOBHbIE TpeOOBaHMS HOPMATHBHOW JIOKYMEHTAllMd HA CBHIPhEBbIE MaTepUalbl U TOTOBYIO
IPOYKIHIO;

® [IPUHIMIIBI HOCTPOEHUS TEXHOJIOTUYECKUX CXEM MPOU3BO/ICTBA BXKYILIMX MATEPHAIIOB;

® OCHOBBI OXpaHbl OKPYXaroIle cpeabl IPU OPraHU3aluU U YIPaBJIECHUU IPOU3BOJCTBAMH BSIKYILIUX
MaTepuasoB.

ymems.

e 000CHOBAThH BBIOOP cIIOCOOA MPOU3BOACTBA MOPTIIAHALIEMEHTA C YI€TOM CBOIMCTB M PallHOHAILHOTO
HCIIOJIb30BAaHUsl TPHUPOAHBIX CHIPHEBBIX MAaTEpUaAOB, TOIUIMBA, 3JIEKTPOIHEPIMH, a TaKXKe C
MaKCHMaJIbHO BO3MOKHBIM MCIIOJIb30BAaHUEM BTOPUUYHBIX PECYPCOB;

® [IPOBOJUTH CTaHAAPTHBIE M CEPTUPUKAMOHHBIE HWCIBITAHUS MAaTEpPUATIOB, U3JEIUH U
TE€XHOJIOTHYECKUX IPOLIECCOB.

® yCTaHaBIMBaTh TpeOOBaHMS K  TEXHOJOTMUYECKMM  IpoIeccaM C  LeNbl0  CHUKEHUS
MaTepUaIOeMKOCTH, SHEPrOEMKOCTH U MAJIOOTXOIHBIX TEXHOJIOTUH;

® OCYUIECTBJIATb TEXHOJIOTMYECKUN TPOLIECC B COOTBETCTBHMM C PErJIAMEHTOM M HCIIOJIb30BaTh
TEXHUYECKHE CPENCTBA Il M3MEPEHHS OCHOBHBIX IapaMETPOB TEXHOJIOTMUECKOTO IIpolecca,
CBOMCTB CBHIPbs M IPOIYKITUH;

enadems:

e MeETOJlaMU TPOBENEHUS CTAHJAPTHHIX MCHOBITAHUN 1O OMNpeAeNeHUI0 (PU3UKO-XUMHUUYECKUX U
(bu3NYECKUX CBOMCTB BKYIIMX MaTEPUAJIOB;

® HaBBIKAMU BEJEHMS TEXHOJIOTMUYECKOTO MPOLECCA IPOU3BOACTBA MOPTIAHALIEMEHTA B COOTBETCTBUU
¢ TpeOOBaHUAMHU TEXHOJIOIMYECKOTO PErJIaMEeHTa;

® METOJlaMH M CpPEICTBAMHU TEOPETUYECKOTO0 MU SKCIEPUMEHTAJIBLHOTO HCCIIEJOBAHUS MPOLECCOB
CUHTE3a, U3yYEHHS CBOWCTB BSKYILIUX MaTepHAIIOB.

3 Kpartkoe conep:kanue JMCIHHIIIHHbI

Pasznen 1. OCHOBBI TEXHOJIOTHH BSKYIIUX MaTEPHUAIIOB

1.1. Hcropus mpou3BOJCTBA U KJIACCU(DUKAIMS BSKYIIIUX MAaTEPUAIOB

1.2. XMMUKO-MUHEPATOTHYECKU COCTAaB MOPTIAHILIEMEHTHOIO KJIMHKEPA.

BemectBenHsIi COCTaB MOPTJIaHILIEMEHTA. XHWMHKO-MUHEPATIOTUYECKUI COCTaB
MOPTIAHILEMEHTHOTO KIMHKEpa. MoAynbHbIE XapaKTepUCTUKU MOPTIaHALIEMEHTHOTO KINHKepa. Poib
BTOPOCTENICHHBIX KOMIIOHEHTOB. PaBHOBECHBII MUHEPAJOTMYECKUI COCTAaB MNOPTJIAHALEMEHTHOIO
KJIMHKEpA.

1.3 CeippeBble MaTepuaibl Uil IPOU3BOACTBA OPTIAHLEMEHTA.

M3BeCTHAKOBBIE M ATIOMOCHUIIMKATHBIE MOPOJIbI, KOPPEKTUPYIOLIHE N00aBKH. XUMUYECKUI U
MHUHEpAJIOTHYECKUN COCTaB MaTepuanoB. TexHHUUeCKue TpeOOBaHUS K COCTABY OTICNBHBIX CHIPHEBBIX
KOMIIOHEHTOB. @u3HW4yecKHe CBOWCTBA: TBEPAOCTb, BIAXKHOCTD M JIPyTM€ TEXHOJOTHYECKHE
XapaKTepUCTHKHU. VCIONb30BaHWE TPOMBINUICHHBIX W OBITOBBIX OTXOJIOB B KadeCTBE CHIPHEBBIX
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MarepuasioB. [llnaku, MX XHUMHUYECKHI, MUHEPAJOTHUYECKHUM COCTaB, CTPYKTypa. l'Hmcoconepxainue
MaTepuaisl. Mcnoap3oBaHue ruIcocogepkalux OTX010B IIPU IIPOU3BOACTBE LIEMEHTA.

1.4 IlpyHUMNMATBHBIE TEXHOJOTHYECKUE CXEMBbI IPOM3BOACTBA NOPTIAHALUEMEHTA. MOKpBIH,
CYXOH, MOJIyCyXOH M MOJIYMOKpPBIA CIIOCOOBI MPOU3BOJCTBA, TEXHUKO-3KOHOMUYECKHUE MTPEUMYIIECTBA
Ka)KJI0TO U3 HUX.

Paszmen 2. ®u3MKO-XMMMYECKHE€ M  TEXHOJOTMYECKHME  IPOLECCHl  IIPOM3BOJCTBA
HOpTJIaHILEMEHTA

2.1. IlogroToBKa ChIPbEBBIX CMECE IJI IPOU3BOIACTBA BSOKYLIMX MAaTEPHUAJIOB

[Ipouieccbl TOATOTOBKK ChIpbeBOM cMecH. JloObl4a CHIPHEBBIX MAaTE€pUaAlIOB, CIOCOObI
TPaHCIIOPTUPOBKHU CBIPbS HA 3aBOJI, HOPMa 3aI1acoB ChIPbS Ha NPEATNPUATHH.

N3menbuenne marepuaios. [yt nHTeHCHpUKaIMK TOMOJIA ChIphEBBIX cMeceil. [Tomoun B cyxom
U MOKpPOM cOCTOSHHMH. COBMECTHBIM IIOMOJ M CyIIKa CbIpbd. ONTHMH3anys Npolecca TOHKOTO
u3MenpYeHusi MarepuasioB. OlleHKa CTENEHU H3MeNb4YeHMs. ['paHyllOMEeTpUYECKUI COCTaB ChIPbEBOM
CMECH U €r0 CBA3b C 3aTpaTaMH SHEPTUU Ha IIOMOJL.

ChIpbeBoii 1IJ1aM Kak AMCIepcHasi cucteMa. Poib riIMHBI M U3BECTHSKA B CO3JIAHUU CTPYKTYPbI
nuiaMa. Baxxaelue cTpyKTypHO-MEXaHMYECKHE CBOMCTBA 1IaMa: BJIAXKHOCTb, TEKYUYECTb.

KoppektrupoBanue ¥ roMOreHu3alusi ChIpb€BOI0 LIIAMa U CYXHX ChIPbEBBIX cMeceil. MeTobl
HEIPEPBIBHOIO aHAJIM3a COCTABA ChIPbhs JUIsl KOPPEKTUPOBAHUS ChIPBEBBIX CMECEH.

2.2 OU3UKO-XMMHUYECKHE MTPOLIECCHI ITPU 00KUTE MOPTIAHALIEMEHTHOTO KIMHKEpa

ITponeccel 00xHra MOPTIAHALEMEHTHOIO KIMHKepa. TepMuueckue MpeBpalieHust OTAeIbHbBIX
CBIPHEBBIX KOMIIOHEHTOB IpU HarpeBaHUU. MexaHU3M U KUHETHKa MPOLECCOB CYLIKH, AETUApPATALUH,
aucconyanu. Peakuuym B TBEpIOM COCTOSHMM, MEXAaHU3M U KHMHETHKAa TBEpAO(pa30BBIX peaKLuil.
[TocnemoBarenbHOCTh 0Opa3oBanus a3 B cuctemax CaO — SiOz, CaO — Al203, CaO — Fe203, CaO —
SiO2 — AlOs — Fex03. OOpa3oBaHHE MPOMEKYTOUYHBIX COSIUHEHHH. MexaHu3M 00pa30BaHUsI
KJIMHKEpHBIX rpaHyn. [locrnenoBarenbHOCTh KpUCTAUIM3aUUU (a3 IpU OXJaKIEHUHM KIWHKepa. Poib
CKOPOCTH OXJaXAEHUS B (POPMHUPOBAHMU KOHEUHOIO MHMHEpaJoruyeckoro cocraBa. CTpykTypa
MOPTJIAHLEMEHTHOIO  KJIMHKEpa, KpPUCTAIJIM3alUsl OCHOBHBIX KJIMHKEpHbIX (a3. BriusHue
TEXHOJIOTUYECKUX (PAKTOPOB Ha PEAKLIMOHHYIO CIOCOOHOCTh CHIPHEBBIX CMECEH.

2.3 TexHonorust 00Xura NOPTIAHALEMEHTHOTO KIIMHKEpa

OcobeHHOCTH O00KUra MOPTIAHILEMEHTHOIO KJIMHKEpa B IeYax pa3IndHONH KOHCTPYKLHMU.
TexHonornueckre 30HbI Bpalaromeics neu. IloaroroBka u c:xuraHue TEXHOJIOTMUYECKOTO TOIUIMBA.
Vcnonb30BaHue TOMIMBOCOAEPIKAIINX OTXOI0B MPH 00KUTe KIMHKepa.

2.4 TexHosorus momosa MNopTiaaHALIEMEHTa

ITpoueccsl moMosia MOPTIAHALEMEHTHOTO KIMHKEpa U MOJy4YeHHs MOpTiIaHALEeMeHTa. BiausHue
MHUKpPOCTPYKTYpPbl Ha pa3MajblBa€MOCTh KIMHKEpOB. Pacxon sHepruum mpu HM3MENbUYEHUM IEMEHTA.
[Iytu cHMXeHUs 3HeprosaTpar Ha H3MelbueHuEe LeMeHTOB. MHTeHcudukaTopsl momMolsia 1E€MEHTa.
OnTumu3zanus rpaHyJI0METPUYECKOIO COCTaBa LIEMEHTOB.

2.5 Dxonorudeckue mpodIeMbl MPOU3BOICTBA MOPTIAHIIEMEHTA.

[ToBbrimienne 3HeprodHHeKTHBHOCTH MPOU3BOJCTBA IIeMEHTa. BBIOpOCHI BpeIHBIX BEIIECTB B
OKPYKaIOIIYIO CPEAy MPH MIPOU3BOICTBE IIEMEHTA U METOJIBI OOPHOBI C HUMHU.

Pasznen 3. I'maparanus, TBEpAcHNE U CBOMCTBA OPTIaHALIEMEHTA

3.1 ®u3UKO-XMMHYECKHE MTPOLECCHI TUAPATALNY U TBEPJACHUS MOPTIAHLEMEHTA

XVMMHYECKHE peaklUy THApAaTallud MUHEPAJIOB NOPTJIAHALEMEHTHOIO KIMHKepa. I'maparanus
AIIOMUHATOB U aloMO(GEppUTOB KaJblUsl B MPUCYTCTBUU JIBYBOAHOrO rumnca. CKOpocTh ruapaTaiuu
MuHepanoB. MexanusMm npouecca ruapartanuu, teopun Jle Illarense, Muxasnuca, cOBpeMEHHbIE
TEOpUH TUApaTaluy nopriaHaneMenTa. KnHeTnka nporecca rugpartaluy aauTa U IpyruX MUHEPAJIOB.
Kpucrannuzanus ruapaTHbix (az. XUMHUYECKHI cOCTaB KHUIKOHM (a3bl MpU THIPATAUA U TBEPACHUU
nmopTiaaHalieMeHTa. Mexanu3M o0pa3oBaHHS M POCTa 3apojblliel TuapaTHeIX ¢a3. Brusaue
pa3nuyHbIX (AKTOPOB Ha CTPYKTYpY H Mopdosoruto ruapatHeix (as3. CTpykTypa U COCTaB
00pa3yIoIIMXCsl KPUCTAJUIOTUAPATOB.

3.2 TBepaeHuEe NOPTIAHALEMEHTA
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CxBaTbIBaHME M TBEPIEHUE LIEMEHTHOIO pacTBopa. Posb rurca Kak peryisaropa CXBaTbIBaHUS
neMeHTa. B3aumonelcTBHE pPAa3IMYHBIX KPUCTAJUIOTHAPATOB JPYr C JPYrOM: ajre3us, KOTre3us,
KPUCTAJINYECKHE CPOCTKH.

CuHTe3 MPOYHOCTH IEMEHTHOro KaMHsA. KuHeTHMKa TBepAeHUs LEMEHTa, BIUSHHUE Ha Hed
XUMHKO-MHUHEPAJIIOTUYECKOT0, BEIIECTBEHHOIO COCTaBa, JAUCIIEPCHOCTH LIEMEHTA, YCIOBUN TBEPJCHUS.
CtpykTypa 3aTBepJeBUIET0 [IEMEHTHOTO KaMHs. DOpMBbI CBSA3HM BOJIbI B LIEMEHTHOM KaMHE, CTPYKTypa
nop. Metozpl UCClIeJ0OBAHUSI MUKPOCTPYKTYPbI IEMEHTHOT'O KaMHS.

3.3 Koppo3zus nopTiianaleMeHTa

Koppo3us 1 101roBe4HOCTh LIEMEHTHOTO KaMHs. Bubl 1 MEXaHNU3MBbI KOPPO3UHU. ABTOKOPPO3Us
eMeHToB. Mepbl 60pb0bI ¢ KOppo3uel IEMEHTOB.

3.4 CTpouTesbHO-TEXHUYECKHE CBOMCTBA MOPTIAHIALIEMEHTA

AKTHBHOCTh, MapKa U KJIacC MPOYHOCTU LieMeHTa. IlnoTHocTh M 0oObeMHass macca IeMEeHTa.
Tonkocte momona. BoponmorpeOHOCTh, HOpMalibHAsh T'YCTOTa, BOJOYJEP’KUBAIOLIAs CIOCOOHOCTD,
BOJOOT/IeJIeHHE 1IeMEeHTOB. (CXBaThIBaHHE, PAaBHOMEPHOCTh H3MEHEHUsi o0beMa IEMEHTHOI'O TecCTa.
TernoBbinenenne Tpu  TBEPICHUH I[IEMEHTOB. BiusHHE pa3nuyHbIX (aKTOPOB HA MPOYHOCTH
[EMEHTHOT'O KaMHSI.

4 O0beM yueOHO#H THCHMILIUHBI

Bl yueGHOi paboTsI O0BLeM TUCHUIITHHBI
3E Axkan. 4. | Actp. u.
OO61mas TpyA0eMKOCTh AUCHUTIINHBI 8 288 216
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
6 mom uucie 6 popme nPaKmuyecKoil n0O20moeKu 0,89 32 24
Jlexuuu 0,89 32 24
[Tpaktiueckue 3anstus (I13) 0,89 32 24
JlaGopatopusbie pabotsl (JIP) 0,89 32 24
8 MOM Hucie 8 hopme NPAKmu4ecKol no020MmoBKU 0,89 32 24
CamocrosiTesibHas padora 4,33 156 117
KoHTtakTHas camocTosiTenbHas paboTa 1 36 27
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 3,33 120 90
Bua konTposs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 1 0,4 0,3
[ToaroToBKa K SK3aMeHY 35,6 26,7
Bu/1 H”TOr0BOro KOHTPOJISI: JK3aMeH
AHHOTanuA padoyell NPOrpaMMbpl JUCHHIJIMHBI
«XuMu4yecKasi TEXHOJIOTUSI KEPAMUKH

1 Henap aucuuMmiMHbl — MpHOOpeTeHHe OOYYaIOIIUMUCS 3HAHUNW OCHOBHBIX IPOLIECCOB

KepaMUYECKHX TPOU3BOJCTB, TEXHOJOTHI OCHOBHBIX BHJIOB KEPAMHUYECKUX M3ACTUH (TEXHHUYECKOM
KEpaMHUKH, OTHEYIIOPOB, CTPOUTEIHHOM M XO3SHUCTBEHHOW KEpPaMUKH) M HX (U3HKO-XUMUUIECKUX
CBOICTB (CTpYKTYpHBIX, MEXaHUYECKHUX, TEPMOMEXAaHUYECKUX, TEII0(U3NIECKUX,
AIEKTPOPU3NIECKUX, MATHUTHBIX, ONITHYECKUX U JP.).

2 B pe3yabTaTe M3y4eHUS IMCUUILINHBI 00yYaI0IIMIACH T0JIZKEeH:

Obnadams CIETYIONTUMH KOMITETCHIIMSIMU U MHANKATOPAMH MX JOCTH)KCHHUS

IIK-1.1, I1K-1.2, T1IK-1.3, T1IK-5.1, T1IK-5.2, I1K-5.3.

3uamo:

- TEXHOJIOTHYECKHUE MTPOLIECCHI TOJYY€HHsI OCHOBHBIX BUJIOB KEPAMUKH M OTHEYIIOPOB;

- METO/BI TEOPETUUYECKOTO MTPOCKTUPOBAHUS U IKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS CTPYKTYPhI
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Y CBOMCTB OCHOBHBIX BHJIOB KEPAMHUKHU U OTHEYTIOPOB;

- OCHOBHBIE TPEOOBaHHUS CTAaHAAPTOB HA CHIPHEBbIE MaTEPHAIIbI K TOTOBYIO MPOIYKIHUIO;

- OCHOBBI OXpaHbI TPY/a, TEXHUKH OE30MACHOCTH, IIPOTUBOMOXKAPHON OE30MaCHOCTH U 3alUThHI
OKpY’KaroIlel Cpeibl IPU OpraHU3aluK U YIPABJICHUH IPOU3BOICTBAMU KEPAMUKH U OTHEYIIOPOB.

Ymemo:

- IPUMEHATh TEOPETUYECKUE 3HAHUS 110 XMMUU U TEXHOJIOTMM KEPAMUYECKHUX U OTHEYHNOPHBIX
MarepuajioB B KYpCOBOM U JUIUIOMHOM [POCKTUPOBAHUHU, a TaKXKe TMPU MPOXOKICHUU
MIPOU3BOJCTBEHHOM IIPAKTUKY;

- yCTaHaBIMBaTh TPeOOBaHUS K TEXHOJIOTHMYECKUM IMpOILeccaM C IENbI0  CHUKCHHS
MaTepuatOeMKOCTH, SJHEPTOEMKOCTH U CO3/IaHUSI MAIOOTXOAHBIX TEXHOJIOTUH;

- ONPE/ICIIATh CBOMCTBA PA3JIMUHBIX BUIOB KEPAMUUYECKUX MAaTEPUAJIOB;

- IPOBOJIMTH aHAJIN3 HAYYHO-TEXHUUECKOU JIUTEPATYPBHI.

Braoems:

- 3HAHUSIMU O B3aUMOCBSI3U COCTaBa, CTPYKTYpPbl, CBOMCTB M TEXHOJOTMHU OCHOBHBIX BHJOB
KepaMHUUECKHX MAaTepPUaJIOB;

- 3HaHUSMU O TEXHOJIOTMYECKOM IIPOLIECCE€ IPOM3BOACTBA KEPAMUUYECKHX MAaTEpPHAlOB Kak
€MHOM 1IETIOYKE MOCIIeI0BATEIbHBIX B3aUMOCBSI3aHHBIX CTAINN;

- METOJJaMH OpraHu3allMd M OCYUIECTBJICHUS KOHTPOJS CBOMCTB TOTOBOM HPOIYKLUH,
Croco0aMu MOVCKA ¥ aHAIN3a HAyYHO-TEXHHUECKOM JINTEPATYPHI.

3 Kparkoe coaepxxanune JUCUUIIIMHBI
Paspnen 1. Beenenue

Kpartkue cBegeHust mo UICTOpUU KEPaMUKH, COBPEMEHHBIN YPOBEHb U MEPCIEKTUBBI PA3BUTHSL.

OO0o01IeHHas cxeMa TEXHOJIOTHYECKOTO IpoIecca MPOU3BOACTBA KEPAMUKH M OTHEYIIOPOB U
XapaKTEPUCTHUKA OCHOBHBIX MEPEIEIIOB.

OCHOBHBIE XapaKTEPUCTUKHU, HCIOJIb3yeMble JJIsi OINHCAHHUS YIMAKOBKU TBEpAOW a3l U
COOTHOIIIEHHS MKy TBEPJOH, )KUIKOM U ra3000pa3Hoit dazaMu.

OCHOBHBIE THUIIBI CTPYKTYp KepaMHUYeCKUX MarepuaioB. [IIoTHOcHeKmiascs Kepamuka,
KepaMHKa 3€pHUCTOrO CTPOCHMS, MOPUCTas MPOHUIaeMasi KepaMuKa, KepaMHUKa U3 YIbTPaJAUCIIEPCHBIX
MTOPOIITKOB.

Pazgen 2. IIponecchl TEXHONIOTUU KEPAMUKH.
2.1 W3menbueHne 1 3¢pHOBOM COCTAaB MOPOLIKOB.

B3auMoCBA3b CTPYKTYpBl KEPAMUYECKUX MATEPHATIOB C AUCHEPCHOCTHIO UCXOIHBIX MOPOIIKOB.
Mertoapl TIpeCTaBICHUsS] U XapaKTEPUCTUKU 3€pHOBOTO cocTaBa. Kimaccudukaius M XxapaKTepucTUKa
METOAOB JUCIEPrUpOBaHMs. MexXaHu3Mbl JUCHEPrUpPOBaHUsA. ArperaTbl, HCIHOJIb3yEMbIE IS
M3MENBYCHHS, U 00JIACTH UX TIPUMEHEHUSI.

Tonkuii momoir. OCHOBHBIE CIIOCOOLI TOHKOrO ITOMOJa. METOHBI 3allUThl HU3MEIbLYaeMbIX
MaTepHualoB OT 3arpsi3HEHHUS.

Oco6eHHOCTH U3METBYCHHS TUTACTUYHBIX MaTepPUasIoB.

Paznenenne mopomkoB 1o  kpymHOCTH. [logbop  3epHOBOTO  cocTaBa  MOPOIIKOB.
XapakTepucTUKa YIaKOBKM MOHO- M TOJHU(DPAKITMOHHBIX TOPOIIKOB. [IpepbIBHBIE M HEMpPEpPHIBHBIE
3€pHOBBIE COCTABBI.

2.2. CMemMBaHue U IOArOTOBKA Macc.

TpeGoBaHusI K OJTHOPOJHOCTH MAacC, CIIOCOOBI €€ OIEHKU. THUIOBBIE CXEMBI MPUTOTOBICHUS
(hOpPMOBOYHBIX MacC JIJISl TIOTYCYXOTO MPECCOBAHUS, TUIACTHYECKOTO (DOPMOBAHUS, IIJTUKEPHOTO JIUTHSI.
Crpoenue (OpMOBOYHBIX Macc.

BpemeHnHble TEXHOJOTHYECKHE CBSA3KM U MX POJIb NMPU (POPMOBAHHMU U CYIIKE, KOMIIOHEHTHI
CBSI30K, TPEOOBAHUS K CBSI3KaM.

2.3. Metonpl hopmoBanus nosrydadpukara.

[Tomycyxoe mpeccoBanue. CymHOCTh Meroma. Kmaccudukaims crnocoO0B TpeccOBaHHS IO
HallpaBJICHUIO YCWIMH, CKOPOCTM M peXuMy HarpyxeHus. DOEeHOMEHOJIOrH4eCKOe OIHUCAHUE
OJTHOOCHOTO TPECCOBAHMsI B JKeCTKoW MaTpuile. [loBeneHue TBep1oii, KHUIKOM 1 ra3oodpa3Hoi a3 npu
MpeccoBaHUU. BnusHue naBieHUs W BpPEMEHH MPECCOBAHMS Ha IUIOTHOCTh moiydadpukara.
B3auMoCBsI3p  YIUIOTHSEMOCTH U IUIOTHOCTH Tmoiypabpukara ¢ JaBJICHHEM MPECCOBAHUS U
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coJiepKaHueM CBA3KU. [IOHATHS KpUTHMYECKMX BIAXXHOCTH, IUIOTHOCTM M JaBieHMs. Pacnpenenenue
JaBJICHUS ¥ TUIOTHOCTHU IO BBICOTE 3aroTOBKH. CrIOCOOBI MOBBIIIEHUS! PABHOIUIOTHOCTHU. JIBYCTOpOHHEE
U CTYIIEHYAaTOE OJIHOOCHOE MPECCOBAHME, IPECCOBAHUE B «IIABAIOIINXY» (hOopMax.

M30cTaTyeckoe NpecCOBaHUE U €ro BapUAHTHI.

['upoauHamMuyueckoe, 3JIEKTPOruApOIMHAMUYECKOE U B3phIBHOE IIPECCOBAHUE.

Bubpanuonnoe gpopmoBanue. Bapuantel Mmetona. BiusiHue oCHOBHBIX ()akKTOPOB Ha INIOTHOCTh
nonyhadpukara.

[Tnactuueckoe popMoBaHue U ero BapuaHThl. JlehopMalioHHbIE CBONWCTBA MJIACTUYHBIX Macc.
MeTobl OLICHKH TUIACTHYHOCTH. BinsiHue OCHOBHBIX (PAaKTOPOB (COAEpX)aHUS AUCIICPCUOHHON CpPEepbl,
JHMCIIEPCHOCTU TBEPAOH (a3bl, ra30BbIX BKJIIOUEHHUI) Ha CBOWCTBA MJIACTUYHBIX Macc.

dopMoBaHHE 3aroTOBOK BbIIaBiuBaHueM. OcoOeHHOCTH Ae(opManui Macchl B ITHEKOBBIX U
IIOPLIHEBBIX Mpeccax.

dopmoBaHre METOIOM packaTku. OCHOBHBIE (haKTOPHI, OTPEASISIONINE TPOTEKAHUE MPOLIECcCa.
@®opMblI U1 U3TOTOBIICHUS U3JIEJINI U ITPEeIbsIBIIAEMbIE K HUM TPeOOBaHUS.

Metox 1OnPECCOBKHMU.

dopmMoBaHHE METOAOM OOTOUKH.

Jlutbe Kepamuueckux nutukepoB. Kmaccudukanmss meronoB auThs. TpeOoBaHUS K JUTHEBBIM
cycneHsusM. Jlutbe u3 BOAHBIX cycneH3uil. CrnocoObl peryaupoBaHMs CBOWCTB NUIMKEpa U
nonyhadbpukara. UHTeHCH(UKAIUS TUTHSL.

Jlutbe nonydadpukaTa u3 HEBOJHBIX cycnieH3ul. [IneHounoe nutke.

JIutbe H3 TEPMOIUIACTUYHBIX HUIMKEPOB. OCHOBHBIE OCOOEHHOCTM M BapHaHTbl METOJA.
CrnocoObl  perynupoBaHus CBOWCTB Huikepa. OCHOBHBIE OCOOCHHOCTH YAall€HUs BPEMEHHOU
TEXHOJIOTMYECKOU CBS3KHU.

2.4. Cymika kepaMuyeckoro noiygpadbpukara.

VYnaneHue BpeMEHHOW TEXHOJIOTMYECKOW CBS3KM KaK IPOLECC BHYTPEHHErO0 M BHEIIHEro
MaccooOMeHa. YcaJouHble SBJICHUS B MPOLEcCce CYIIKH. MaKCHUMalbHO JIOMyCTUMAasi CKOPOCTh CYIIKH.
MeTobpl OLIEHKH CYIIMIBHBIX CBOMCTB MoiydadpukaTa W AIUTENBHOCTH CyIIKU. OCHOBHBIE METOJIbI
CYIIKHM KepaMHuecKoro noiydadpukara 1 ciocoObl e MHTEHCU(UKALINK.

2.5. O0xur kepaMu4ecKoro nonygadpukara.

OCHOBHBIE TPOLIECCHI, MPOUCXOAALIME Npu oOXure. M3meHeHue cBoWcTB monydalOpukara B
o0Oxwure. CriekaHue KaKk OCHOBHOM MPOIIECC, MPOUCXOASIINN pu 00kure. OCHOBHBIE CTAJIUU CTICKAHUS.
CriocoObl OIIEHKH U XapaKTEPUCTUKU CIIEKaHMUS.

TBeprogazosoe criekanue. BausiHue ocHOBHBIX (pakTopoB. CriocoObl MHTEHCH(DUKAITIH.

PeakunonHoe cniekaHue.

Kunkodaznoe cnexanue. OCHOBHBIE CTaauu mpolecca. BnusHue OCHOBHBIX (AaKTOPOB U
crioco0b! nHTeHcHpukauu. KuakodazHoe criekaHue MPHU B3aUMOJICHCTBUH TBEPJON U )KUJIKOH ¢as3.
2.6. JlomonHMUTENbHBIE BHUABI OOpPaOOTKM KEpaMHUYECKUX H3Jenui: [uIM(OBKa, MOJUPOBKA,
MeTaJlIn3alus, naika, 1eKopupoBaHHe.

Pa3nen 3. CtpoeHue u cBOMCTBA KEPAMUKH.
3.1. ®a30BbIi1 cOCTaB, MAKPO- U MUKPOCTPYKTYpPA, HOPUCTOCTh U INIOTHOCTh KEPAMHUKH.

Pacnpenenenne KpucTayuIMdeckol U CTEKJIOBUAHON (a3 u mop. Buasl nmop, npoHUIIaeMOCTh K
¢darougaM U ee cBs3b C MOPOBOM CTPyKTypoil. IlapameTpsl, XapakTepu3ylole MopoBy0 CTPYKTYpY,
pacripesieieHue mop mo pasMepaM. MeTozsl uccieqoBaHus (Pa3oBOro cocTaBa, MUKPOCTPYKTYPHI H
MTOPUCTOCTH.

3.2. MexaHu4ecKkHe U yrpyrue cBONCTBa KEPaMHKHU.

Ypyrue cBONCTBa KEPAMHMKH, MEXaHU3MBbI pa3pylIcHHUs KepaMuku. [IpoyHOCTh Kepamuku npu
pPa3NUYHBIX BHJAX MEXAHWYECKHX BO3ACUCTBUHA. TpEHIMHOCTONKOCTh KEpaMHKH M CIIOCOOBI ee
MOBBIIIECHUSA. TBEPAOCTP M M3HOCOCTOMKOCTb KEpaMUKH. MeETOAbl ONpENeIcHUs MEXaHUYECKHX H
YIOPYTUX CBOMCTB KEPAMUKH. 3aBUCUMOCTb CBOMCTB OT CTPYKTYpPbI MaTepuaia U TEMIEPaTyphl.

3.3. Terutousnveckre CBONCTBA KEPAMHKH.

TennoeMKoCTb, TEPMUUYECKUN KOA(PPUIMEHT JTUHEHHOTO PACHIMPEHMS, TEIJIONPOBOIHOCTh U
TEMIIEPATYPONPOBOAHOCTh KEPAMMKH, UX 3aBHCHMOCTb OT COCTaBa M TeMIepaTypbl. MeTOIbl OLEHKH.
TepMmuueckue HampsHKEHUs B MaTepualle W H3LCIHIX, TEPMOCTOMKOCTH KepaMuku. Daxropsl,
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ONpENENAOINEe TEPMOCTOMKOCTE. Mertonbl ee  ouneHku. Ilyrv MOBBIIIEHHS TEPMOCTOMKOCTH.
Mop0o30CTOMKOCTh KEPAMHUKH.
3.4. OrHeynopHOCTh U Ie(OPMALIMOHHBIE CBOMCTBA KEPAMUKHU MPH TMOBBIIICHHBIX TEMIIEpaTypax.

OraeynopHocTh M ompeneistonie ee ¢akropsl. [lon3yudects (Kpum) kepaMuku. MeTombl

OLIEHKH. BinsiHue CTpyKTYypBbl, IOPUCTOCTH, TEMIIEPATYphl. JIMTENbHAS IPOYHOCTh KEPAMUKH.
3.5. DnexkTpodu3nUecKue CBOMCTBA KEPAMUKH.

ITpoBOAMMOCTh KEpaMHKH, €€ MEXaHU3Mbl U TeMIlepaTypHas 3aBHCHUMOCTh. Kepamunueckue
MIPOBOJIHUKH, CBEPXIIPOBOJHUKH, TOJYIPOBOAHUKH U TUANEKTpUKHU. [lomsspuzanms kepaMuku, ee BUJIbI
U CBA3b C JAMDJIEKTPUYECKONM IPOHUIAEMOCThIO. TemmeparypHas M YacTOTHAas 3aBUCHUMOCTh
JTUAJIEKTPUYECKOM NPOHULIAEMOCTH KepamMHuKH. Jluanexkrtpuyeckne NOTEpH, UX BUIABI U CBSI3b C
XUMHAYECKHM, (pPa30BBIM COCTABOM M CTPYKTYpOU KepaMuKH. TemreparypHasi 1 4aCTOTHAsi 3aBHCUMOCTH
IUDJIEKTPUYECKUX TMOTEPb. DJEKTPUUECKas MPOYHOCTh KEPAMHUKH, BHUIbl W MEXaHU3MbI MPOOOs.
Meroasl U3MEPEHNS IIEKTPUUECKUX CBOMCTB.

3.6. [Ibe30kepamMuuecKkue MaTepuabl.

OcHoBHbI€ NIOKa3aTeNU. BiusiHue cocTaBa U CTPYKTYpHI Ha IIbE30CBOMCTBA.
3.7. MarauTHbI€ CBOMCTBA KEPAMUKH.

OcHOBHBIE CBeZICHHS O MpHpoJe (eppoMarHeTu3Ma KepaMUKH, HaMarHU4eHHOCTh, MarHUTHAs
MIPOHUIIAEMOCTb, KOApLUHUTHBHAsA cwia. Temneparypa Kropu. MarHuToMsrkue M MarHUTOKECTKUE
bepputhl. Bousiare CTpyKTYphl HA MATHUTHBIE CBOMCTBA.

3.8. OnTuyeckre CBOMCTBA KEPAMUKH.

B3aumoneiicTBue KepamMHMKH CO CBETOM, pacCesHHe, IOIJIOLIEHHE U OTpPa)XCHHE CBETa.
Kepamuka kak noaymnpo3padHoe Teso, Oenr3Ha KepaMUKU U METObI €€ OlleHKU. Brusinue npumMeceit Ha
ONTUYECKUE CBOWCTBA KEPAMUKHU.

3.9. XuMuueckue CBOMCTBa KEPaMHUKHU.

@DaKTOphl, ONpPENENSIONINE CONPOTUBICHUE KOPPO3MM: XWMHUYECKash WHEPTHOCTh TJIABHBIX U
BTOPOCTEMEHHBIX COCTABJISIIOIIMX KEPaMUKH, MOBEPXHOCTHAs TEKCTypa M IMOPUCTOCTh, 0Opa3oBaHME
3alIUTHOTO cJosl, TeMieparypa. [loBeneHre pa3inMuHbIX BUJOB KEPAMHUKH B KOPPO3HMOHHBIX Cpe/ax.
[IInako- ¥ CTEKI0yCTOWYMBOCTh, YCTOMUMBOCTh KEPAMUKHU K JIEMCTBUIO BOJIBI U €€ MapoB (BIAXKHOCTHOE
paciiipeHue), KUCIOT, MIeN0Yel, ra3oBbIX cpell, OMOCOBMECTUMOCTh KepaMuku. Karanutuueckue
CBOMCTBA KEPAMUKH.

4 O0beM yueOHOH TUCHUIIUHBI

Bt yueGHoi paboTsI O0BLeM TUCHUIITHHBI
3E Akan. 4. | Actp. u.

OO61mast TpyA0€MKOCTh JUCIUTITHHBI 8 288 216
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
6 mom uucie 6 popme nPaKmuyecKoil n0O20mMo8Ku 0,89 32 24
Jlexuu 0,89 32 24
[Tpaktuueckue 3arstus (I13) 0,89 32 24
JlabopaTtopusie padots (JIP) 0,89 32 24
8 MOM Hucie 8 hopme NPAKMU4ecKol n0020MoBKU 0,89 32 24
CamocrosiTesibHas padora 4,33 156 117
KoHTtakTHas camocTosiTenpHas paboTa 1 36 27
CaMocCTOsITeTbHOE U3YUECHHE Pa3/IeNIOB AUCITUIUIMHBI 3,33 120 90
Bua konTposs:
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEXYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroToBka K 3K3aMeHy 35,6 26,7
Buj1 H”TOr0BOro0 KOHTPOJIS: JK3aMeH
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AHHOTanuaA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«XHMHYecKas TEXHOJOTHA CTEKJIa»

1 Heab AUMCHUIIMHBI — TMPUOOPETCHHE YYAIIMMKCS 3HAHUM W KOMIIETCHIIMA B 00JacTH
(U3NKO-XUMHH  CTEKJIOOOPA3HOTO COCTOSIHMS — BEIIECTBA, TEOPETUYECKHX OCHOB  CTEKOJIBHOU
TEXHOJIOTUH U UX MPAKTUYECKON peanu3alny B IPOU3BOJCTBE OCHOBHBIX BHI0B CTEKIOU3ICTHIMA.

2 B pe3yabTare u3yyeHusi JMCHUILUIMHBI 00y4YaKOIIMiics J0IKEeH:

Obnadoams cleAyoIUMU KOMIETCHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

IIK-1.1; IIK-1.2; [IK-1.3; IIK-5.1; IIK-5.2; [IK-5.3

3namy:

— 0COOEHHOCTH CTPYKTYpBI M CBOWCTB BEILECTBA B CTEKIO00Pa3HOM COCTOSHHY;

— 00mue 3aKOHOMEPHOCTH (PU3UKO-XMMHUYECKUX MPOIECCOB B CTEKJIO00PA3YIOMIUX pacIlylaBax
1 CTEKJaX;

— TEOPETUYECKHE U TEXHOJOTMYECKUE OCHOBBI IMPOIECCOB CTEKOJIBHOW TEXHOJOTHH,
OCHOBHBIC TEXHOJIOTHYECKHE PEKUMBI M IMapaMeTpbl padOThl THIOBBIX MPOMBIIUICHHBIX
JIMHUH.

Ymems:

— AHaJIM3UPOBATH B3aMMOCBA3HU XUMHUUYCCKOI'0 COCTaBa, CTPYKTYPhI U CBOICTB CTCKOJI,

— IHIPOrHO3UPOBATH YPOBCHBb CBOMCTB U OLICHHNBATb BO3MOXXHBIC obnactu MNPUMCHCHHA CTCKOJI
B 3aBUCHUMOCTHU OT XMMHUUYCCKOI'0O COCTaBa U TCXHOJIOI'MH ITOJTYUCHU A,

— TMPUMEHATh OCHOBHBIC TEOPETHUECKUE ITOJIOKCHUS K aHAJIM3y pe3yJbTaTOB HAYYHBIX WU
TEXHOJIOTUYECKHUX MCCIIEIOBAHUN B 00JIACTH CTEKIIA.
Bnaoemy:

— OKCIECPHUMCHTAJIbHBIMU METOAAMU OIPCACIICHUA CBOICTB CTCKOJI;
— MCTOAaMHU pacydeTa (I)I/ISI/IKO'XI/IMI/I‘ICCKI/IX XapPaAKTCPUCTHUK CTCKOJI;

— HaBBIKAMH ITOCTAHOBKHU W TIPOBEACHHS SKCIICPUMEHTA, aHAIHM3a M M3JI0KCHHS PE3yJIbTaTOB
SKCIIEPUMEHTA TPH BBHIMOTHEHUH HCCIEIOBATENbCKOW paboThl B 00JacTH TEXHOJOTHUHU
CTEKJIA.

3 Kpartkoe conep:kanue JMCIUIITHHBI

Pazoen 1. Cmpyxmypa u ceoticmea cmekoi
1.1 Beenenue. Cteksioo0pa3HOe M KPUCTAJUIMUECKOE COCTOSHUE BEIIECTBA, CTPYKTYPHBIE MapaMeTphl
CTEKOJI

Crekno xak Marepuan. IlpupomHoe CTEKIO ¥ HCTOPUYECKUN AaCMEeKT CTEKJIOACIHS.
Knaccudukammss crekon 1o HazHaueHmio. OO030p cTekon pasHbiX TUMOB.CTEKIO00pa3HOEe |
KPUCTAITNYECKOE COCTOSIHUE BEIIECTBA, CTPYKTYPHBIE TTapaMeTPhI CTEKOI.

Onpenenenne noHsATUH "cTekio", "crexnoodpasnoe cocrostaue", ""crexnoanue”. OcoOeHHOCTH
CTEKJIOBUTHOTO U KPUCTAIIIMYECKOTO COCTOSIHUS BEIIECTBA. XapaKTepHbIE MPU3HAKH CTEKIO00Pa3HOTO
cocrostHus. Temmeparypa crekioBanuws Tg W WHTepBal crekioBaHUS. OCOOEHHOCTH W3MEHEHHS
CBOWCTB B MHTEPBAJIC CTCKIOBAHHUS.

OCHOBHBIE THUTIOTE3BI CTPOCHHUS CTEKA. [IOHATHE O CTEKII000pa3oBaTesIX U MOJAH(PHKATOPAX,
MOCTHKOBOM M HEMOCTHKOBOM KHCIOpoAe. KpucTramioXxumMuueckuid MOaX0d K OMHCAaHUI0 CTPOCHHS
creksia. MUKPOHEOTHOPOAHOE CTPOSHHE CTEKIIO00PA3YIOIINX PACIIIIaBOB U CTEKOJL.

CTpyKTypHBIE TapaMeTPhI CTEKOJ: CTETIEHb CBSI3aHHOCTU CETKH, CHJIA MOJIsl KATHOHA, IPUPOIa U
SHEPTrUsl CBS3U, MOJSPU3YEMOCTb, AJIEKTPOOTPHUIATEILHOCTh KAaTHOHOB. (COOEHHOCTH CTPOCHHS
Pa3IMYHBIX TPYMIN CTEKOJI — CHIMKATHBIX, OOpaTHbIX, (ocdaTHbX. COBpeMEHHBIC MPEACTABICHUSI O
CTPOCHHH CTEKJIA.

1.2 BsA3KOCTh M OBEPXHOCTHOE HATSKEHUE CTEKOII.

Bsiskocth crekna. TemmeparypHas 3aBUCHUMOCTb BSA3KOCTH, €€ MAaT€MaTHYeCKOe OIMMCAHUE.
DHeprus aKTUBAIUHU BSI3KOTO TEYCHUS U €€ ompesenieHne. BnusHue paznuuHbeix (pakTopoB Ha BI3KOCTh
CTeKOJl. XapaKTEepUCTUYECKHE TEMIEpaTypbl M COOTBETCTBYIOIIME MM 3HAUEHUS BSI3KOCTH.
TexHonornyeckas mkaia BI3KOCTH. [I0BEpXHOCTHOE HATSKEHHE CTEKIIA M €T0 POJIb B TEXHOJIOTHH.

133



1.3 MexaHuueckue cBONCTBA CTEKOI.

ITnotHOCTH cTeksa. BausHue cocraBa M TEIUIOBOTO IIPOLUIOTO Ha IUIOTHOCTB. TemmepaTypHas
3aBUCHUMOCTD IUIOTHOCTH CTEKIJIA.

TeopeTnueckas U TEXHUYECKAs IPOYHOCTh. BBICOKOIPOYHOE COCTOSHUE CTEKJIA U MIPUPOAA €TI0
pasynpouHeHusi. Teopun HPOYHOCTH CTEKJa: dHepreruueckas teopust I'puddurca, crarucruyeckas
Teopus. BnusHue cocraBa, CTPYKTypbl M TEIUIOBOIO IPOLUIOT0 HAa IPOYHOCTh O0e371e(pEeKTHOro u
nedexktHoro crekna. MacmtabHblii GakTop M ero BAMSHHE Ha TNpoyHOcTh. Crarmyeckas u
OUHAMHUYECKas MPOYHOCTb. MeTOobl yIIPOUHEHUS CTEKIIOU3 NN,

VY napHas BA3KOCTb. TBEpIOCTh KaK XapaKTEpPUCTUKA IPOYHOCTU MOBEPXHOCTHOI'O CJIOS CTEKIJIA.
Ponp TBepnocTM mpu  MexaHMYecKoM 0OpaboTKe CTEeKIOM3Aenui. Ympyras M IJacTH4eckKas
nedopmarusi CTekia B pa3IMYHBIX TEMIIEPATYpHBIX HHTEpBajax. | paHUIBl NPUMEHMMOCTH 3aKOHA
I'yka.

BnusiHue cocraBa, TEMI0BOro MPOILIOTo, TEMIIEPATYPhl HA PU3UKO-MEXaHUYECKUE CBOWMCTBA.
1.4 Terutodusnueckue cBONCTBA CTEKO.

[Ipupona TemnoBoro pacuMpeHus crekia. Jlunmaromerpuyeckass KpuBas pacUIMpeHUs U
XapaKTepUCTUYECKUE TOYKM Ha HEW. BiMsHME XMMHMUYECKOrO cOCTaBa M CTPYKTYpbl CTEKJIa Ha
TemneparypHblii kKodgdumuent muHeitnoro pacmupenus (TKJIP). Temneparypnas 3aBucumocts TKIIP.
Ponp TKJIP B TEXHOJIOTMU U IPUMEHEHUH CTEKIIA.

[Tpupona TEMIONPOBOJHOCTU CTEKOJ. 3HAUYEHUS TEIJIOEMKOCTH IPOMBIIIJIEHHBIX CTEKOJI.
BnusiHue coctaBa u TeMiiepaTypsl Ha TEIUIO(QU3NUECKUE CBOMCTBA.

CBs13b TEPMOCTOMKOCTH C MEXaHMYECKUMHU U (PU3MYECKMMM CBOWCTBAMHU CTEKJA. YpaBHEHUS
Bunkensmena-1llorra n bapreneBa. BiusiHue cocraBa cTekia, CKOPOCTH OXJIaXAEHUS (HarpeBaHus),
TOJIIIMHBI U3/I€TIUI HA TEPMOCTOMKOCTD. TepMOCTOMKOCTD IPOMBILUIEHHBIX CTEKOJI.

1.5 DnexTpruueckue CBOMCTBA CTEKOJL.

[Tpupona TMPOBOAMMOCTH CHUJIMKAaTHBIX CTEKOJ M paciuiaBoB. TemrepaTypHas 3aBUCHUMOCTb
IIPOBOAMMOCTH. ODHEPrusl akTUBaLMU HpoBoauMOcTH, Temreparypa TK-100. BausHue cocraBa u
CTPYKTYpPHBIX MapaMeTpoB CTeKIa Ha npoBoauMocTb. [lonmumenouynoit s¢pdext. IloBepxHocTHas u
00BbEMHAs 3JIEKTPONPOBOAHOCTD.

[Tpupona nonsipuzanuu B CTEKIax (JIEKTPOHHAs, UOHHAs). JuanekTpuyeckas MpOHUIIAEMOCTh
CTEKOJ, €€ CBS3b C JAPYIMMH CBOMCTBaMHU (IJIOTHOCTh, KO3((UIMEHT npenomieHus). Bums
IUBJIEKTPUUECKUX TOTEPh: MOTEPH MPOBOAMMOCTH, PelaKCallMOHHbIE, PE30HAHCHbIE. Buasl mpobos.
3HaueHUs JUAIEKTPUYECKUX CBOWCTB NPOMBIIUIEHHBIX CTEKOJ. BiMsHME cocTaBa M TeMIepaTypbl Ha
JUBJIEKTPUYECKHE CBOMCTBA CTEKOJ.

1.6 OnTrueckue CBOMCTBA CTEKOII.

CrniekTpbl COOCTBEHHOI'O MPOIYCKAHUSI CTEKOJI B ONTUYECKOM JIMANa3oHe JJIMH BOJIH. Y CIIOBUS
MIPO3PAaYHOCTH, OHATHE FPAaHUYHON JUTHHBI BOJHBI. ClieKTpajabHble XapaKTEPUCTUKU HEOKPAILIEHHBIX U
LBETHBIX CTEKOJI. MeXaHNW3Mbl OKpAIUIMBAaHUS CTEKJIAa HOHHBIMH, MOJIEKYJISIPHBIMM, KOJUIOMIAHBIMU
KpacUTeISIMHU.

OTtpakeHue CBETa U €ro UCIOJIb30BAaHUE B TEXHOJIOTUU cTekia. [lonHoe BHyTpeHHEE OTpakeHuE
KaK OCHOBA MOJTYYEHUsI ONTHUYECKUX CBETOBOJIOB, JTMH3 DpeHens.

[Toka3zarens mpeaoOMIIEHUS U TUCTIEpPCHs TIOKa3aTes npesnomiieHus crekna. J{uarpamma A66e u
KJ1acCU(pUKaLKsg ONTHYECKUX CTEKOJd. BiusHue pa3ninyHbIX (aKTOPOB Ha MOKa3aTeslb MpPEIOMIICHUS
crekoi. Peppakuusa. O61acT NpUMEHEHUs CTEKOJI C pa3IMYHBIMU ONTHYECKUMU ITOCTOSTHHBIMH.

1.7 XuMuueckast ycTONYMBOCTb CTEKOJI.

MexaHu3M XUMAYECKOTO pa3pyLIEHUs CTEKIIA IPU B3aUMOIEHCTBUM C pa3IMYHbIMHU peareHTaMu
(BOIOM, KUCIIOTaMHy, 11e71049aMu). BinsHue coctaBa, TeMnepaTypsl, BUia U KOHLIEHTpALUK peareHTa Ha
XUMHYECKYI0 CTOMKOCTH cTekia. ITonmumenounoit ekt mpu B3aMMOAEHCTBHM CTEKJa C BOJOW M
KHCJIOTaMHU. [ MIpOIUTHYECKUE KIIACCHI M KiIacCU(UKAIMSA CTEKOJ M0 XUMHUYECKOW croiikoctu. [lytn
MTOBBIIICHUS] XUMUYECKOW CTOMKOCTU CTEKOJI U CTEKIIOU3ICIIUMN.

Pazoen 2. Ocnoswbi cmekoabHOoU mexHoI02UuU
2.1. O0ure NPUHIUIBI CTEKOJIBHON TEXHOJIOTHH.
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XapakTepuCcTUKa OCHOBHBIX KOMIIOHEHTOB M KJIACCU(PHUKAIMS CTEKOJ TI0 XMMUYECKOMY COCTaBY.
OO0oOuieHHas TEXHOJOrMYecKass CXeMa IpPOM3BOJACTBA CTeKJIa M creknousfenuil. OCHOBHBIE
TEXHOJIOTUYECKHE CTAANU U UX XapaKTEPUCTHKA.

2.2. CeIpbeBbl€ MaTEPUAIIBI U IPUTOTOBIIEHUE CTEKOJIBHON IINXTHI.

Knaccugukarnusi ChIpbeBBIX MaTepHANIOB, UCIOIB3YEMBbIX B CTEKOJIBHOH IMPOMBIIUICHHOCTH.
TpeboBanusi, mpeabsBiIsieMble K ChIPbEBBIM MaTepHaiaM, CTaHIApThl. 1 J1aBHbIE U BCIOMOTaTelIbHbIE
CBIPbEBBIE MaTepHaiIbl. TEXHOIOIMUECKUE CXEMBbI IIOJTOTOBKU CHIPHEBBIX MATEPHAIOB Ha CTEKOJIbHBIX
3aBojmax. CTEKONbHBIA OOM Kak ChIpbEBOWM MaTepual il crekioBapeHus. COBpPEMEHHOE COCTOSHHE
CBIPbEBOI 0a3bl CTEKOIBHON MPOMBIIIIJICHHOCTH.

TpeGoBaHusl, npenbsBIseMble K CTEKOIbHOM IIMXTE, UX OOOCHOBaHME M oObOecleyeHue B
YCIIOBUSIX IPOMBIIIIEHHOTO IMPOU3BOJCTBA. TexHoJormueckass cxema U IapaMeTpbl HNPUTOTOBJICHUS
mUXThl. TpeGoBaHus, NpeIbsABIIEMbIE K YCIOBUAM XPaHEHUS U TPAHCIIOPTUPOBKH LIMXTHI.

Metonuka pacueTa NPOMBIIUIEHHBIX CTEKOJBHBIX IIMXT [0 33JaHHOMY COCTaBy CTEKIIa.
KoppektupoBka peuentyp wmuxT. KOHTposb KadecTBa CBIPbEBBIX MAaTEpHaaoB M IMXTHL. IlyTn
COBEpIICHCTBOBAHUS TEXHOJOTUU IOATOTOBKH CTeKoJbHOM muxThl. [Ipumenenne ACY TII npu
IIOAATOTOBKE ChIPHEBBIX MAaTEPUAJIOB U COCTABICHUH ILIUXTHI.

2.3. Teopernyeckue 1 TEXHOIOTMUYECKHE OCHOBBI CTEKJIIOBAPEHHUS.

OU3NKO-XMMUYECKHE MPOLECCHl U MOCJIEJOBATEIbHOCTh (a30BbIX NPEBPALICHUN B IIUXTE B
xoJie crekiaoBapeHus. [1ATh 3TanoB CTEKIOBApEHUs, UX XapaKTEPUCTUKA, JTUMUTHPYIOIINE MPOLECCHI,
TEMIIEPATYPHbIE HHTEPBAJIbI.

[TpakTrueckas peanu3anus CTEKJIOBapEHUS B COBPEMEHHBIX CTEKJIOBAPEHHBIX Meyax. Y CIOBUS U
0COOEHHOCTH IpPOBapa CTEKOJbHOW IIUXThl B MPOMBILIUICHHBIX CTEKJIOBAPEHHBIX MeyaX (FOPIIKOBBIX,
BaHHBIX). OCOOEHHOCTU U POJIb TEIJIOOOMEHAa U MAaccOOOMEHa B CTEKJIOBAapEHUH, IyTH ONTUMHU3ALUU
oTuX sBIeHUM. KaprorpamMma 3epkana cTekiaoMacchl. TEXHOIOIMUYECKHE PEXUMBl BapKH CTEKOJ
pa3nuuHbIX THUNOB. OCOOEHHOCTH M NMEPCHEKTHUBBI NMPUMEHEHHS 3JEKTPOIHEPIHMH B CTEKJIOBAPEHHH.
CpaBHUTENBHBIM aHANU3 TEXHUKO-KOHOMHUYECKUX IOKa3aTejae padoThl CTEKIOBAapEeHHBIX Ieden
Pa3INYHON KOHCTPYKIIMH.

Knaccugukanus, mpupoa W NPUYMHBI HOSABICHHUS IOPOKOB CTEKJIoMacchl. Jlnarnoctuka
MIOPOKOB U IYTH UX YCTPAHEHHUS.

2.4. ®opMOBaHUE CTEKIIOU3IETUH.

TexHonornueckne CBOWCTBAa CTEKOJBHBIX PACIIABOB (BA3KOCTb, IMOBEPXHOCTHOE HATSKEHUE,
KpHUCTaJNIN3a[MOHHAs CIIOCOOHOCTB) U UX POJIb B IIpolieccax GopMOBaHUs cTekionsaenui. "nnHube"
u "kopotkue" crexna. Kuneruka oxmnaxJaeHus U TBEpJeHUs crekia npu ¢popmoBanuu. Knaccudukarus
U Pa3HOBHJIHOCTH CIIOCOOOB ()OPMOBAHUS, UX NMPUMEHEHHE i1 (POPMOBAHUS CTEKIOU3EIUN pa3HOTO
THUIIA.

2.5. OTKHT CTEKITON3ACIINHN.

TepMuueckue HalpsDKEHHS B CTEKIIE, MEXAaHU3Mbl M 3aKOHOMEPHOCTH MX BO3HUKHOBEHHS U
penakcaluuy, BIMSHUE Ha CBOWCTBA CTEKIOM3IENUH. MeToabl HM3MEpPEeHUs HANPSKEHWW, YPOBEHb
JONYCTUMBIX HAIIPSHKEHUN B CTEKJIOU3IEIHSIX.

OTxur crekjia Kak 3aBepllarolasi CTagusl TEXHOJOTUMU IPOU3BOJICTBA CTEKIOU3ICINM.
TemnepaTypHblli ¥ BA3KOCTHON MHTEPBAJIbl OTXKUTA. TEXHOJOTMYECKHE PEKUMBI OTKUIA, METOMABI UX
pacuera. KoHTpoJIb KauecTBa OTKHUTA.

2.6. DKOJIOrMYECKHE aCIIEKThI TPONU3BOJCTBA CTEKIIA

OcHoBHbIE (DaKTOpBl BO3IEHCTBHS Ha OKpYXKAIOUIyl0 cpelny. Tekyliue ypoBHH 3MHCCHUU B
OKpYKaloIllyl0 cpeny M TOTpeOJIeHHs pecypcoB B MPOM3BOACTBE cTekia. IIpon3BOJICTBEHHBIH
JKOJIOTMYECKAN MOHUTOPHHTA U KOHTPOJIb Ha MPEANPUATUAX CTEKOJIbHOU MPOMBIIIIICHHOCTH. Mepsl 1o
NPEJOTBPALICHUIO M CHIDKEHHIO BBIOPOCOB 3arpsi3HSIONIMX BEIIECTB IPH IPOM3BOJACTBE CTEKJIA.
[IpuMeHeHMe CTEKOd NMPUM MMMOOMIM3ALMU PAAMOAKTHBHBIX OTXOIOB. YTHIM3ALMUS OTXOIOB JIPYIHX
IIPOU3BOJICTB B TEXHOJIOTUHU CTEKIIA.
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4 O0beM yueOHOH TUCHUILINHBI

Bt yueGHoii paboTs! O0BLeM TUCHUILTHHBI
3E Axkan. 4. | Actp. u.

O061as TpyA0€MKOCTh AUCHUTIINHBI 8 288 216
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
6 MoMm uucie 6 hopme nPpaKmuuecKoil n0020moeKu 0,89 32 24
Jlexuuu 0,89 32 24
[Tpaktaeckue 3arstus (I13) 0,89 32 24
JlabopaTtopusie padoTs (JIP) 0,89 32 24
8 MOM qucie 8 popme NPAKmu4eckol n0020MmoBKuU 0,89 32 24
CamocrosiTesibHasi padoTa 4,33 156 117
KoHTtakTHas camocTosiTenpHas paboTa 1 36 27
CaMoCTOsITEIbHOE U3YUYECHHE PA3/IeJI0B AUCIUIUIMHBI 3,33 120 90
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeyTouHas aTTeCcTalus 1 0,4 0,3
[TonroTroBKa K SK3aMEHY 35,6 26,7
Bu HTOroBOro KOHTPOJISA: JK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«O0opynoBaHne U OCHOBBI NPOEKTHPOBAHUS NPeANPUATHI 0 MPOU3BOJACTBY BSKYIIIUX
MAaTepHAaJIOB»

1 Hesb AMCHUMIVIMHBI — NOJYYE€HUE CTYA€HTaMU 3HAHUHM, YMEHUH, BIaJileHUui U (OpMHUpOBaHUE
npodeccuoHaNbHBIX KOMIIETEHIIMN U UHJIMKATOPOB UX TOCTUXKEHUS B 001acTU 000pYyI0BaHUS 3aBOJIOB
10 TPOU3BOJICTBY BSKYIIMX MaTepHajoB.

2 N3ydeHue AMCUMIUVIMHBI HANPaBJIEHO HA NpPHOOpeTeHHE CJEAYIOIIUX KOMIETeHUUH WU
HHAUKATOPOB uX aoctmxkenus: [1K-1.1, TTK-1.2, I1K-1.3, T1K-6.1, [1K-6.2, TTK-6.3.

3namy:

— TOPSIIOK OpraHU3aliy, INITAHUPOBAHMS U ITPOBEIEHUS TEXHOJIOTUYECKOTO MTPOLIECCa;

— TEXHOJIOTM4YeCcKoe 000py0BaHUE U MpaBUila €ro SKCITyaTaluu.

Ymems:

— HCIONB30BaThb TEXHUUYECKUE CpPEACTBA JUIsl M3MEPEHHS  OCHOBHBIX  IIapaMETpOB

TEXHOJIOTHYECKOI0 IIPOIecca, CBOMCTB ChIPhs U MPOTYKIINH;
— moadupaTh TEXHOJOTMYECKHE IMapaMeTpbl Ipoliecca MPOMU3BOJACTBA  TYTOIUIABKUX
HEMETAJUTMYECKUX U CHJIMKATHBIX KOMIIO3UIIMOHHBIX MaTepUaOB.

Braoems:

— HaBBIKAMU OCYHIECTBIISATh TEXHOJIOTMUYECKHH MTPOLIECC B COOTBETCTBHUH C PETIIAMEHTOM;

— OCHOBaMM NIPOEKTUPOBAHUS TEXHOJOTMYECKOW JIMHUU TIPOU3BOJACTBA JUIsI IOJyYEHUS

HAHOCTPYKTYPUPOBAHHBIX KOMITIO3ULIMOHHBIX MAaTEPHAJIOB C 3a/laHHBIMHU CBOMCTBaMHU.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI

Paznen 1. JlpoOunbHO-IOMOJNIBHOE OOOpYIOBaHUE 3aBOJOB IO MPOU3ZBOJCTBY BSDKYIIMX
MaTepHaoB

1.1. Knaccudukaruss oOopyaoBaHHS IJIs TPOW3BOJCTBA BSDKYIIMX MarepuanoB. OCHOBHBIE
nokaszateau paboThl TEXHOJOTHYECKOTro OOOpYIOBaHUS: IPOU3BOAMUTENBHOCTh, IOTpebisieMast
MOIIIHOCTb, HaZIe)KHOCTh. KoadduiineHT ucnonap3oBaHus 000py10BaHus, TEXHOJIOTHYECKHIT pe3epB.

1.2. 3nHaueHue TmpoLECCOB H3MENBUYEHHUS [UIsI IPOU3BOJACTBA BSDKYIIMX MAaTe€pHaJIOB.
Krnaccudukanus nporeccoB n3menpueHus. CrnocoObl u3MeNnbueHUs: MaTepuaioB. Pacxoa sHeprum npu
U3MEIbYEHUH MaTepuaioB. BiusHue CBOICTB M3MeENbYaEMOro MaTepuaja Ha MPOLECC U3MEIbUYECHHUS.
XapakTepucTUKU TITyOHHBI Mpoliecca u3menpbueHus. Knaccudukanus o60pyaoBaHus A U3METbYCHUS
matepuanoB. ObopynoBaHue Al IpOOJCHHUS TBEPAbIX MAaTEPUANIOB: IIEKOBBIE U KOHYCHbIE JPOOUIKH.
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O6opynoBanue Ayt APOOTCHUS MSATKHUX, IJIACTHYHBIX M BIAKHBIX MATEPHUAJOB: BAJKOBBIC U IEYHO-
BaJIKOBBIE JApOOWIKH, 3y0O4arble JpoOMiku. (OcCoOEHHOCTH KOHCTPYKIUH BaJIKOBBIX JAPOOUIIOK
MOPTJIAHIIEMEHTHOTO KiInHKepa. O0opyaoBaHue Jisl APOOJICHUS XPYIIKUX MAaTEPUAIOB: MOJIOTKOBBIEC U
yAapHO-OTpa)kaTelbHble IPOOMIKH. J[pOOMIKH-CYIIUIKYA CHIPhEBBIX MAaTE€pHallOB U KeKa. THUIOBBIE
CXEMBI JIPOOJICHHUSI MAaTEPHAJIOB C PAa3IMYHBIMH (DHU3UYECKHUMH XapaKTePUCTUKaMU. MHOTOCTaHIHOE
npobieHue MarepuanoB. BeiOop onTuMansHOM cxembl ApoOJIeHHs MaTepHraia.

1.3. IlapoBbie MeNbHUIBI, WX KiIaccudukaius. KOHCTPYKIUS OCHOBHBIX JAETajleii W y3II0B
IapOBBIX MeNbHUILL. Memntomue Tena, OpoHepyTepoBKa, MeKKaMepHble MEPEeropoJIKH, CIOCOObI
3arpy3Ku U pasrpy3Ku u3MelbuaeMoro matepuana. IlpuBon menbHUIL. Teopuss paObOThI HIAPOBBIX
MenbHUI. BiusHue TexHoiormdeckux (akTopoB Ha pabOTy MIApOBBIX MenbHHL. HMHTeHcudukanus
MPOLIECCOB M3MENbYCHUS. AcCHUpanus MENbHHI. 3aMKHYTBIA IUKI pabOThl IIAPOBBIX MEIBHHUII,
CHOCOObI OpraHu3aly 3aMKHYTOro HHKIa. MexaHoxumuueckue spieHus. [llapoBble MeNbHHIIbI-
CYLIUJIKH, OCOOCHHOCTH HX KOHCTPYKIUHU. [JMHOOONTYIIKM M POTOPHBIE MEIBHULIBI. MEITbHUIIBI
camousmenbvueHuss Aspodon u ['mapodon. BeprukanmpHble cpenHexoqHbie MelabHUIIBL LllaxTHbIE,
a’pOOMIIBHBIE U POJIMKO-MAasiTHUKOBBIE MEJNbHUIBI. BuOpoMenbHUIIBI, CTpylHbIe MenbHUIBL. HoBbie
BHUJIBI MOMOJIbHBIX arperatoB, MeiabHULBI HOROMIL. TexHonornueckue cxembl U3MEIbUYEHUS, UX
aHAJIN3 U TEXHUKO-2KOHOMHYECKAs OIICHKA.

Pasnen 2. BcmomorarenbHoe MexaHHuYeckoe OOOpyAOBaHHE 3aBOJOB IO MPOU3BOACTBY
BSDKYIIUX MaTepUaIoB

2.1. dozaropsl u nutarenu. CrocoObl JO3UPOBKUA MaTepuayoB. [[03aTopbl MepUOAUYECKOTO U
HETPEPBIBHOTO JIEHCTBHs, OOBEMHBIE M BECOBBIE 103aTophl. BecoBble OyHkepa. OcobeHHOCTH
KOHCTPYKUIUU OOBEMHBIX [103aTOPOB HEIMPEPHIBHOTO JEHCTBUS, HCIOJIB3YEMBIX MAJisi IPOU3BOJCTBA
BSDKYIIIUX  MaTepHaJOB:  JUCKOBBIE, JICHTOUHBIE, BHUOpAIlMOHHBIC, BUHTOBBIC, BO3BPATHO-
MOCTYMATENbHbIE, SYEWKOBBbIE. JIGHTOUHBIE BECOBBIE J[103aTOPbl C MEXAHUYECKOW U 3IIEKTPOHHOH
peryJMpoBKOM. [[03aTOphI-NIUTATENIN CBHIPHEBBIX IUIAMOB: KOBIIOBBIA IMHUTATEIb, ABTOMATUYECKUUI
PEaKTUBHBIN MUTATENb HUIAMA.

2.2. ObGopynoBanue sl KiacCU(pUKAIMK MaTepuanioB. MeTOoabl pa3feieHus] MaTepuasIoB IO
pazMepam 3epHa. CrocoObl pacceBa MaTepuanoB. Buibl paccenBarolmux MOBEpXHOCTEH. YciaoBUA
MPOTEeKaHUs mporecca pacceBa. OCOOEHHOCTH KOHCTPYKIIMM CHUT U TPOXOTOB, HCIOJIb3YEMBIX ISt
MPOM3BOJICTBA BSDKYIIUX MAaTEPHANIOB: KOJOCHUKOBBIE BO3BPATHO-TIOCTYIMATENbHBIE, BHOpAIIMOHHBIE,
BAJIKOBBIE TPOXOTHI. Teopusi cemapaiuy 4acTUll B BO3AYIIHOM TMOTOKE. YCIOBHUS Cemapaifi 4YacTHII,
30HBI pazaeneHus. KoadduimeHt mnone3Horo nedCTBUS cemapaTopa, LUPKYIALHUOHHAS Harpyska
cenapatopa. OCOOEHHOCTH KOHCTPYKIIMM CEMapaTopoB, MCHOJIb3YEMbIX JUIsl MPOU3BOACTBA BSXKYILIUX
MarepuaioB: BO3AYLUIHO-NPOXOJHOM CTaTMYECKHIl  cemapaTop, V-cemaparop, JIWHAMHYECKHUI
IEHTPOOEKHBIN cenapaTop, Cenaparop ¢ BEIHOCHBIMH ITUKJIOHAMH, CEMapaToOpbl ¢ TOTOKOM BTOPUYHOTO
Bo3ayxa. O6opymoBaHue sl KiIacCU(PUKAIMKA TBEPJIbIX YACTHUIl B CHIPhEBHIX IIaMax. JlyroBwie cHTa,
TUAPOLUKIIOHBI.

2.3. OOGopynoBaHWe JiS BHYTPU3ABOJCKON TPAHCTOPTUPOBKUA MarepuaioB. OcoOeHHOCTH
KOHCTPYKIMUA BHYTPHU3aBOJCKHX TPAHCIOPTHBIX YCTPOMCTB, MCHOJB3YEMbIX [UJIsi MPOU3BOJACTBA
BSDKYIIIUX MaTE€pPHAIOB: JIEHTOUHBIE, CKPEOKOBBIE TPAHCIIOPTEPHI, KOBIIOBHIE 3J1eBaTOPbl. OCOOEHHOCTH
KOHCTPYKIIUU OOOPYIOBaHUS il TPAHCIOPTUPOBKHU MOPOIIKOOOPA3HBIX MATEPHANIOB, UCIOJIb3YEeMbIX
JUTSI TPOU3BOICTBA BSDKYIIIUX MaTEPHAIOB: BUHTOBBIC TPAHCIIOPTEPHI U adporkeno0a, THEBMOBUHTOBBIE,
MTHEBMOKaMepHbIE HACOCHL, IpIaudTel. O00pYyA0BaHHE IS TPAHCTIOPTUPOBKHU CHIPHEBBIX IIIJIAMOB.

2.4. OOopynoBanue A 0OeCHbUIMBAHUS TEXHOJOTMUECKHUX Ta30B. XapaKTepUCTHKU
mbLTera3oBbix cMeceil. CrocoObl OUYUCTKU Ta30B OT MbUTH. OCOOEHHOCTH KOHCTPYKIIUU O00OPYIOBAHHS
Uig  OOEeCTbUIMBAHUS TEXHOJOTMUYECKHUX Ta30B, MCIOIb3YEMOro JUIsi MPOU3BOJCTBA BSKYIIHUX
MaTepUaJIoOB: MbUICOCAAUTEIBHBIC KAMEPhI, IINKJIOHBI, TPYIIOBLIE U OaTapeiiHbIe IUKIOHBI, CKPYOOepHI.
Crioco6s1 TTOBBIIICHUS s dexTuBHOCTH GYHKIIMOHUPOBAHUS IIUKJIOHOB. [TpuHTIHATIBI
ANEKTPOCTATUYECKOTO OOECHBIIMBAHUS Ta30B. DJIEKTPOPUIBTPBI, KOPOHUPYIOIIUE U OCATUTEIILHBIE
anekTpoibl. CriocoOb! MoBbIIeHUS YPHEKTUBHOCTH (DYHKIITMOHUPOBAHUS IEKTPOPHIbTpOB. PykaBHbIE
¢unbTpel. Beibop ¢unbTpytomero marepuana. ['paBuitasie punbTpsl. KoMOMHUpPOBaHHBIE YCTaHOBKU
IUIs 00ECTbUIMBAHUS TPOMBIIIJICHHBIX Ta30B.  BEHTWIATOpPHI M JABIMOCOCH. MHOrO CTajuiiHOe
o0OecnbITUBaHUE Ta30B. BBIOOp ONTHMANbHOW CXeMBbI OOeCHBUIMBAHUS. TEXHUKO-DKOHOMUYECKAast
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OLIEHKA CXEMBbI 00ECTIbLTUBAHMSL.

2.5. OOopynoBaHue i XpaHEHUs U ycpeaHeHus MarepuanoB. CKiaabl A7 XpaHEHUS
CBIPbEBBIX MaTEpPHAJIOB, MITA0CIBHBIC U CUIIOCHBIE CKIIabl. [IpenBapuTenbHOe yCpeqHEHNE MaTepUaIoB
Ha cKiajgax. BepTukanbHble U TOPU30OHTANbHBIE ITaMOACCEITHBI, CLIOCOOBI ePEeMEIINBAaHUs ChIPHEBBIX
nuiaMoB. ['OMOT€HH3alMOHHBIE CHJIOCA CHIPhEBOM MYKH. ACHUpPAaLMOHHBIE KOpoOa, CrocoObl
acrnupanuu cuIocoB. ['oMoreHu3alnoHHbIe CHIIOCa € EHTPAIbHONW YCPEAHUTENBbHOM KaMepOi.

2.6. LlemenTHeble cuiioca. [TneBMopasrpyxartenu ieMeHTa. Y MaKkOBOYHbIE MAIIIUHBI.

Pasnen 3. TernnoBoe o0opynoBaHuE 3aBOIOB IO MPOU3BOJICTBY BSDKYIIMX MaTepUaOB

3.1. OOGopynoBaHue nsi OOXWra TOPTIAHAIEMEHTHOTO KinmHKepa. [leunm mnms  oOxkwura
MOPTIAHILEMEHTHOIO KIMHKepa. BbIOop meyHoro arperara B 3aBUCMMOCTH OT CIIOC00a MPOU3BOJICTBA
noptiaauemMenta. Kimaccudukamus Bpaaronmxcss nedeil. DIeMeHThl KOHCTPYKIIMK BPAIaOIIuXCs
neyeil: Kopmyc, KOJblla KeCTKOcTH, Oannaxu. CrocoObl KpemuieHus OaHgakeil Ha KOpIyce IMeuu.
OnopHble POIMKH, KOHTPOJIbHbIE poiUKH. CrocoObl MpeaoTBpallleHusl CIOI3aHusl Meuel ¢ OMOPHBIX
POJIIUKOB, MepeKoc poiukoB. [IpuBoj Bpamaromuxcs nevei, crnocoObl KperieHus: BEHIIOBOM HIECTEPHU
K KOpILyCy Ie4d. YIUIOTHUTEIbHBIE YCTPONCTBA FOPSYEr0 U XOJOJHOIO KOHIA BpAIIAIOIIEHCS MEYu.
YcTpoiicTBa Uil BO3Bpara YJIOBIEHHOW MbUIM B medb. OCOOCHHOCTH KOHCTPYKIIMM BpAIlalOIIUXCS
meyel MOKpOro crocoda MpoW3BOJACTBA, BHYTPUIIEUHBIE M 3all€YHbIC TEIJIOOOMEHHBIE YCTPOUCTBA.
Oco0eHHOCTH KOHCTPYKIIMHU BPALIAIOUINXCS MIeUel CyXoro crnoco0a Mponu3BOACTBA.

3.2. CycrneH3WOHHbIE UMKJIOHHBIE TEIJIOOOMEHHUKH. ADPOIUHAMUYECKHA PEXKUM pabOTHI
IUKIOHOB. OCOOEHHOCTH KOHCTPYKIIMU CYCIIEH3HOHHBIX TETIO0OOMEHHUKOB /JIsi 00KHUTa JETKOIIJIaBKUX
CBhIpbEBBIX cMeceid. [1laXTHO-IMKIOHHBIE TeTTIO0OMEHHHKH, cucTeMa Oaiinaca razoB. CycrieH3MOHHBIC
TEIUIOOOMEHHUKH C JIeKapOOHU3AaTOpaMU ChIpbeBOM MykH. CXeMbl BKIIOUEHUS IeKapOOHH3aTOPOB B
CHCTEMYy  IUKJIOHHOTO  TermiooOMeHHHWKa.  PasHoBumHOCTM — jekapOOHM3aTOpoB.  TeXHHWKO-
HSKOHOMHYECKHE TMoKa3aTeau d(P(GEKTUBHOCTH MpPHUMEHEHHUs JekapOoHu3aTopoB. (OcoOeHHOCTH
KOHCTPYKLMH BpallalOIUXCs Meuell KOMOMHMpPOBAHHOIO crocoba mnpou3BoicTBa. [leun cuctembl
Jlenons. KonBeliepHble KanpUHATOPBIL. ['OpeIKy Bpalaronmxcs neyeu.

3.3. YcTpolicTBa i TpaHy sl CHIPhEBOM MYKH. Y CTPOHCTBA Jisi 00€3BOKUBAHUS ChIPhEBBIX
nuamoB. [llaxTHeie meun st oOkura kiauHKepa. lleun Kumdiero ciosi, creKkareIbHbIe PElIeTKH,
LUKJIOHHbIE TONKHU. TeroBsle arperarsl JIsl MOTY4YeHHs KIMHKepa METOJIOM IJIaBJICHUS, BarPaHKH.

3.4. KuiunkepHole  xonoaunbHUKKA. OCHOBHBIE  TIOKa3aTeNd  pabOThl  KIMHKEPHBIX
XOJIOIMIIbHUKOB. bapabaHHble U peKynepaTOpHbIE XOJIOAUIBHUKU, IyTH MOBBIMIEHUS 3(()EKTUBHOCTH
paloThI peKynepaToOpHbIX XOJOIMILHUKOB. KOJIOCHUKOBBIE IEpETATKUBAIOLINE XOJIOAUIBHUKH.

3.5. ObGopynoBaHue sl CyIIKM MaTepuaioB. bapaOaHHbIE, BUXPEBbIE CYUIMJIKH, CYIIMJIKH
KUITALIETO CJI0s1, a9pOPOHTAHHbIE CYLIHIIKH.

Paznen 4. CnennanbHoe 000py0BaHKE 3aBOJIOB TI0 MMPOU3BOJICTBY TUTICA U U3BECTH

4.1. OOGopynoBaHue IJsi TPOU3BOACTBA BSDKYIIUX MATEPHAIOB BO3AYIIHOTO TBEPJCHUS.
OO6opynoBaHue Ui MPOU3BOJCTBA TMIICOBBIX BSDKYHIMX MaTepuasioB. OCHOBHBIE TEIUIOBBIE arperarsl
JUIS TIONYYEHMsI TUIICOBBIX BSDKYLIMX MAaTepHaliOB: CYIIWIbHbIE OapabaHbl, TMIICOBAPOYHbIE KOTJIBI
MEPUOIMYECKOTO U HeNpepbIBHOrO AeiicTBus. LllaxTHble U a3poOUIIbHBIE MENIBHUIIBI, YCTAHOBKHU IS
o0XHra TUIICA B KHUISIIEM CJIO€, KOHBEWepHble Meuu. TeruioBble arperaThl Ajsi MPOU3BOJACTBA
BBICOKOIIPOYHOTI'O THUIICA: ieMII(ep, caMo3arapHUK, aBTOKJIAB.

4.2. Ob6opynoBanue sl MPou3BocTBa m3BecTH. OCOOEHHOCTH KOHCTPYKIIUU BPAIIAIOIINXCS
nedeit st o6xkura u3Bectu. lllaxTHple meun /uis 00XuUra U3BECTH, OCOOEHHOCTH KOHCTPYKIIUH Teden
npu paboTe Ha TBEPAOM U Ta3000pa3HOM TOIUIMBE. 3arpy304HbIE M pasrpy304HbIE YCTPOHCTBA.
I'openkyu maxTHeIX neyeil. OCOOEHHOCTH Bpalaromuxcs neden s o0xwura u3sectu. OdopynoBaHue
VIS TIOJTy4€HUS U3BECTU-TYILIOHKHU, U3BECTKOBOTO T€CTa, U3BECTKOBOTO MOJIOKA.

Paznen 5. OcHOBBI NPOEKTUPOBAHUS 3aBOJOB BSDKYILUX MaTepuaos, BelnonHeHne KII

5.1. OcHOBBI MPOEKTUPOBAHMS 3aBOJIOB BKYIIUMX MaTepuaioB. CTpyKTypa MPOEKTOB U
B3alMOCBSA3b COCTaBJISIOLINX UX YacTeil. 3aaHne Ha NPOeKTHpOoBaHUE. | 'eHepallbHbII NPOEKTUPOBIIYK.
OnHocTamuifHOE TPOCKTUPOBAHHWE, TEXHOPAOOUMii mMpoekT. JIByXCTaauiiHOE MPOCKTUPOBAHMUE,
TEXHUYECKHHA MpPOeKT Hu paboume ueprexu. HOpMBI TEXHOJOTHMUECKOTO MPOEKTUPOBAHMSA. YUeT
SKOHOMHYECKUX (PAKTOPOB MPHU MPOEKTUPOBAHUU.

5.2. Texuuko-3koHOMHYECKOe 0OocHOBaHMe mpoekTa. (OOOCHOBaHHE IENECOOOPA3ZHOCTH
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NPOEKTHPOBaHUsI 00bekTa. BbiOop paiioHa M TOYKM CTpOUTENnbCTBa mpeanpustus. OO0CHOBaHHME €ro
MOIIHOCTH, aCCOPTHMMEHTa  BBITYCKAEMOW MPOAYKLUMH, aHaIU3  OOECIEYEHHOCTH  ChIPbEM,
9JIEKTPOIHEPTUEH, TEXHOJOTHUYECKUM TOIIMBOM M BoJoH. OOOCHOBaHME CIIOCOOA TEXHOJIOTHYECKOTO
nporecca mpousBoactBa. OOecneueHue TpeOOBaHMI  OXpaHbl  OKpYXawolledl  cpeisl  IMpH
npoektupoBanuu. Conep)kaHue TEXHOJOTHYECKOH YacTH MpPOeKTa, OOLIHe PEeKOMEHIAlHUU 10 ee
paspaboTke.

5.3. IlpuHIMIBI TPOSKTHPOBAHUS CHIPHEBBIX II€XOB, BApPUAHTHI KOMIIOHOBKH OOOpYIOBAaHUS.
ITpoexTrpoBaHue 11eX0B 00XkHra KiuHKepa. [IpyHIMIBI ¥ NpeanochUIKM BbIOOpa MEYHOIO arperara.
[TpoexTHpoBaHue LEXOB MOMOa LeMeHTa. [IpoeKkTupoBaHHE BCIIOMOTATENbHBIX MPOU3BOACTBEHHBIX
LIEXOB.

5.4. TlocnenoBaTenbHOCTh TEXHOJIOTUYECKUX PACUETOB MPH MPOESKTUPOBaHUH. Bb160p 6a3zoBoro
COCTaBa MOPTJIAHJILEMEHTHOrO KIMHKepa. MaTepuanpHblii OajlaHC 3aBOJla, pacdyeT MOTPeOHOCTH B
MCXOJIHBIX MaTepHajax, dKCILTyaTallMOHHOH MOIIHOCTH OCHOBHBIX IPOW3BOJICTBEHHBIX LIEXOB; PacyeT
KOJINYECTBA €JMHULl OCHOBHOI'O TEXHOJIOTMYecKoro obopynoBaHus. [IpuMHLIMIBI pacueTa arperaTHO-
MOTOYHBIX JIMHUH, TI0A00p 000pyHOBaHMS /sl KOMIUICKTAIIMA arperaTHO-MOTOYHBIX JTHHANH. MeTobl
pacuera S3KCIUTyaTallUOHHBIX XapaKTEPUCTUK OCHOBHOIO M BCIIOMOTaTEIbHOIO TEXHOJOTHYECKOro
00OopyIOBaHUSI.

5.5. I'pauyeckas dactb mpoekrta. TpeOGoBaHMs K COAEP)KaHUIO, KOMIIOHOBKE U O(GOPMIICHUIO
rpauyecKoil YacTH MpoeKTa.

4 O0beM y4eOHOH TMCHMILINHBI

Bceero 7 Cemectp 8

Bun yueouoi padorer 3E | Axan. | 3E | Axan. 3E Axkan.

q, q, q,
OO6m1ast TpyA0€MKOCTh TUCITUTLIMHBI 7 252 o) 180 2 72
Konmaxmmuas paboma — ayoumopnuie 2,67 96 1,78 64 0,89 30
3anamusn;:
6 MOM uuce 8 hopme npaxmuueckoi 0,89 32 i i 0,89 30
noozomoexku
Jlexnun 0,89 32 0,89 32 - -
[Tpaktuueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
8 MOM uucie 8 popme NPAKmu4ecKoll 0,89 32 i i 0,89 30
Nn0020Mo6KuU
JlabopaTtopusie padoTs (JIP) - - - - - -
CamocrosiTesibHas padorTa 3,33 120 2,22 80 1,11 40
KonTakTHas camocTosTenpHas padora 0,01 0,4 - - 0,01 0,4
CaMocCTosATeIbHOE U3YUCHUE PA3/IeIIOB 332 | 1196 | 2,22 80 1.10 396
JUCIIUILINHEI
Buabl koHTpOJIS:
Kypcosoii npoekt - - - - + +
IK3aMeH 1 36 1 36 - -
KonTakTHas paboTa — MpOMEKyTOUHAS

0,4 0,4 -
arrecramnus 1 1 -
IToaroroBka K sK3aMeHy. 35,6 35,6 -
Buja uToroBoro KOHTpoOJIs: JK3aMeH Kypcosoii

NMPOEKT
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Cemectp

Bcero
Bun yaeOHOM paboThI !
3E | Actp. | 3E | Actp. 3E Actp.

q. q. q.
OO01mast TpPyA0€MKOCTh TUCIUTITNHBI 7 189 5 135 2 54
KonTakTHas padoTa — ay1uTOpPHbIE 2,67 79 1,78 48 0,89 24
3aHATHA:
6 MoM uucie 8 hopme npakmuyeckoi 0,89 24 ) i 0,89 24
n0020mMo6Ku
Jlexuuu 0,89 24 0,89 24 - -
ITpaxtuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
8 MOM uuce 8 popme NPaKmu4ecKoll 0,89 24 i i 0,89 24
Nno020MmosKu
Jlaboparopusie pabots (JIP) - - - - - -
CamocTrosiTeJibHas pa6oTa 3,33 90 2,22 60 1,11 30
KoHTakTHas camocTosTenbHas paboTa 0,01 0,3 - - 0,01 0,3
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 332 | 897 | 222 60 1.10 297
JUCIIUILINHBI
Buabl KOHTpOJIA:
KypcoBoii npoekT - - - - + +
IK3aMeH 1 27 1 27 - -
KonTakTHas paboTa — MpoMeEKyTO4HAS

0,3 0,3 -
aTTeCTaIusI 1 1 -
IToaroroBka Kk K3aMeHy. 26,7 26,7 -
Bujx uTOroBOro KOHTpOJIS: JK3aMeH Kypcosoii

MPOEKT

AHHOTanus padoyeil NporpaMMbl AU CHHUILIMHBI
«O0opynoBaHHe ¥ OCHOBBI IPOCKTHPOBAHNS NMPEANPHATHI IO IPOU3BOACTBY KEPAMHUKI

1 Hesb AucHMIINHBI — TPHOOPETEHHE 00YUYAIOIIMMUCS YIITyOJIeHHbBIX 3HaHUI M KOMIIETeHLUH
B 0071aCTH 000PYZOBAHUS ¥ OCHOB ITPOEKTUPOBAHUS IPEANIPUATHI 110 IPOU3BOACTBY KEPAMUKH.

2 B pe3yabTaTe M3y4eHUS IMCUMILINHBI 00y4al0MIMIACH 10JI2KEeH:
Obnadams CIETYIONTUMA KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTH)KCHHUS
IIK-1.1, I1K-1.2, T1IK-1.3, T1IK-6.1, T1IK-6.2, ITK-6.3.

3name:

- TNPUHIMIIBE paboOThl, JOCTOMHCTBA M HEJOCTaTKH, HamOOJee IPOrpEeCCUBHBIE CIIOCOObBI
SKCIUTyaTaluy 000pyI0BaHUs JIJIsl IPOM3BOACTBA KEPAMUKH;
- pacueT U OOOCHOBaHHME ACCOPTHUMEHTA T'OTOBOM MPOAYKIMH M MOIIHOCTH MPEANPHUSTHSA,
pacueTsl MOTPEeOHOCTH CBIPhS, MaTEPHAJIOB, 000PYI0BaHUS;
- OCHOBBI KOMIIOHOBOYHBIX PELICHUH TEXHOJIOIMYECKOro OOOpYIOBaHUS M MEXaHU3aLUU
TPAHCIOPTHBIX OMepaluii Mo [eXaM U y4acTKaM BCEro Ipou3BO/ICTBA;

Ymems:

- BBIMIOJHATH PACUYEThl IO TEXHUKO-DKOHOMHYECKOMY OOOCHOBAHHWIO I1€JI€CO00Pa3HOCTH
MPOEKTUPOBAHHUS (CTPOUTENHCTBA), TEXHOJIOTHYECKON pa3pabOTKe MPOEKTa;
- IPUMEHSTH 3JIEMEHTHI aBTOMATH3AIMU PabOThl 000PYIOBaHUS;

- IPOBOJIUTH AHAJIU3 HOPMATUBHOW IOKYMEHTALIHUH;

Braoems:

- 3HAaHUSAMHU O  IIPOIPECCHUBHBIX
o0ecreynBaOIUX BBICOKOE KaueCTBO MPOMYKIHMH, IIOBBIIIEHHE MPOU3BOAUTENLHOCTH Tpylda U
KYJbTYpBI IIPOU3BOJCTBA;
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- pemieHHUsMH, OOECICUHBAIONIMMH YMEHBIICHHE 3arpsA3HCHUS OKPYXAloIlel cpesbl,
yIIydllleHUE YCIOBUU TPYAQ;

- croco0aMu MoUcKa M aHaJIM3a HOPMATUBHOW JOKYMEHTAIUH.

3 Kparkoe coaepxxanue JUCHUMILIHHBI

Paznen 1. O6opynoBanue AJist mosrydeHus: (POPMOBOYHBIX MACC

1.1. OGopynoBaHue A NOTYyYEHHS U3MEIbUEHHBIX KOMIIOHEHTOB KEPAMUUYECKUX Macc.

3ajaya MOJIy4eHHUsS M3MEJIbUYCHHBIX IOPOIIKOB B KEPaAaMUYECKHUX MPOU3BOJICTBAX B CBSI3H CO
crenupuiIeckuMu TpeOOBaHUSAMU K UX JucnepcHocTd. PaboTta npo0ieHus U u3MenbYeHHUs.

OcCHOBHBIE THUIIBI JAPOOUIHHO-TIOMOJIBHOTO OOOPYIOBAHHMS, HCIIOIB3YEeMOTO B KEPaMHUECKHX
npousBoJcTBaxX. [IpoOuinku - 1IEKOBbIe, KOHYCHbIE, MOJIOTKOBbIE, BalKOBble (B TOM 4HCIIE
CHEIMAIM3UPOBAHHBIC IS TPYyOOro APOOJICHUS TJIMHBI), TIMHOPE3KH, JIE3MHTErPAaTOPhI, TTOMOJIBHEBIE
OCryHbI, CpPEIHEXOJOBble MEJIbHUIIBI, [IAPOBbIE MEJIbHULIBI HENPEPHIBHOIO U MEPUOJUYECKOTO
JNCUCTBYS, BUOPAIIMOHHBIC MEIBHUIIBI, CTPYWHBIC MEIBHUIIBI, aTTPUTOPBI, TUIAHETAPHBIC METbHUIIBL
[Tpunimn ux paboThl, OCHOBHBIEC AJIEMEHTHl KOHCTPYKIIMI M CpaBHUTENIbHAS TEXHOJIOTMYECKasl OLIEHKA
Pa3IMYHBIX JIPOOMIIEHO-TIOMOJIBHEIX MamuH. OCOOCHHOCTH pa0OThl OO0OPYIOBAHHS JJIsi TOHKOTO WU
CBEPXTOHKOT0 u3MenbueHusi. CpaBHHUTENbHAS OLIEHKA MAIIUH MO MbUICBBIICICHUIO TPU MOMOJE U
TPAHCIIOPTUPOBAHUU MOPOIIKOB. Peanu3anusi MEpONpusTHNA 10 OXpaHE TPYAa M OKPYXKAIOIIECH Cpelbl
MyTeM palOHaJIBLHOTO BHIOOpPA METOAOB M3MeENbueHUsI U 00opynoBaHusi. COBpeMEHHbIE TEHICHIIUU B
MIPOU3BOJICTBE IPOOHILHO-TIOMOJILHOTO 000PYIOBaHUSI.

1.2. O6opynoBanue i pa3eleHnus MaTepralioB MO KPYIMHOCTH, AJIi MAarHUTHOT'O 0OOraiieHus,
JIO3UPOBAHUS U TPAHCTIOPTUPOBKU BHYTPH 1IEXOB.

MeToapl pasfeneHds MaTepualioB IO pa3MepaMm 3epHa. BoO3MOXXHOCTH, OrpaHHuYEHUS,
paloHaIbHbIe 00JIACTU MCMOJIb30BAaHUS PA3IMUYHBIX METOJIOB: TPOXOUYEHUs (pacceBa), pa3ieiieHUs B
BO3JYIIHOM TIOTOKE M TUApaBIndecko kiaccudukamuu. OCHOBHbIE THUIBI 00OpYIOBaHUS,
MPUMEHAEMOTO0 B KEpaMHUYECKOW TEXHOJOTHMU: CHUTa U TPOXOTa, BO3AYIIHBIE CeMapaTophl,
TUAPOKIacCU(UKATOPBl M TUAPOIUKIOHBL. OlleHKa CpaBHUTENbHON d3(QEeKTUBHOCTH Mpoliecca
paszieneHuss B Pa3jMYHBIX TUIAx o0opyaoBaHusi. COBpeMEHHBIE TEHIEHIIMA B COBEPIIEHCTBOBAHUH
YCTPOMCTB ISl pa3/ieNICHUs.

VYerpoiicTBa i BBIJICNICHHUS] TOHKHX TOPOIIKOB W3 BO3AYIIHOTO TMOTOKA W O0ECTIBUIMBAHUS
BO3JyXa: ammaparbl Uig HEHTPOOEKHOTo, (UIBTPAIIMOHHOTO W MOKPOTO TBUICYIaBIUBAHUS U HUX
OCOOCHHOCTH, a TakK€ OCHOBbI pacuera B IIpolleccaXx TIPOM3BOJACTBA KEpaMUKU. 3HAUEHUE
MbUICYIaBIMBAHUS ISl OXPaHbl TPy/a U YCTpPaHEHUs 3arpsi3HEHUs] OKpY’Kawolied cpeabl. TeHneHunu
COBEPIIIEHCTBOBAHUS 000PYIOBAHUS JJIsl CEMapali U 00SCIIbUTHBAHHS.

OcHoBHBIE THMBI OOOpPYNOBAaHUS i MArHUTHONM OYHCTKH H3MEIbUEHHBIX MAaTepUaNIOB.
OO6opynoBanue A TPAHCIIOPTHPOBKH M XPAaHEHUs] M3MEITbYEHHBIX TOPOIIKOOOPAa3HBIX MaTepUasIOB.
OCHOBHBIE THIIBI TPAHCIIOPTEPOB, DJIEBATOPOB M YCTPOMCTB /I MTHEBMATHYECKOTO TPAHCIOPTA, MX
CpPaBHUTEJIbHBIE OLIEHKH. DByHKepbl, CHJIOCHI, HOUTaTeNH, J03aTopbl. COBpEMEHHBbIE TEHJICHIIUU
COBEpIICHCTBOBAHUS ATOr0 000pyA0BaHUS.

[Ipumepsl KOMIIOHOBOK JPOOHMIBLHO-IIOMOJIBHOTO O00OpPYIAOBaHHUS W OOOpYIOBaHUS s
paszJesienns Matepuana o KpynHoctu. Pacyetsl MmaTepuanbHOro 0anaHca U yueTa BO3BPAaTHBIX MOTEPb.
[Tpununs! BEIOOpa 000py10BaHHUS.

1.3. OGopynoBanue ajsi cMelnBaHus (POPMOBOYHBIX MacC U UX 00€3BOKUBAHUSI.

3ajava cTaiud CMENIMBAaHUS KOMIIOHEHTOB U BBEJEHUS BPEMEHHON TEXHOJOTUUYECKON CBSI3KU B
3aBUCUMOCTH OT MeToza dhopmoBanus. Kiraccudukaims mpoieccoB MoAr0OTOBKH KEPAMHUYECKUX MAcC U
COOTBETCTBYIONINX BHJIOB CMECUTEILHOTO 000PYyI0OBaHHUS.

VYerpolicTBO M paboTa MalIMH HENPEephIBHOTO ACMCTBUS U CMEIIMBAHUS U YBJIAKHEHUS
rpybokepamudeckunx macc. Jlonactasie cmecutenu. [lapoyBrnakxHuTeny.

VYerpoiicTBO 1 paboTa cMecHuTeNeld MEepUOAMYECKOTO JEHCTBUS IJI CMEIIMBAaHUS Macc B
MIPOU3BOJICTBE OTHEYIIOPOB U IPpyOOi KepaMUKH: CMECUTENbHBIE OCTYHBI U APYTUe MAIIHHBI TT0JJOOHOTO
tuma. CriocoObl aBTOMATH3AIUHN YIIPABICHUS pab0TON CMeCcUTeNeH IEPHUOINYECKOTO JEHCTBHUS.

CpaBHUTENbHAS OLIEHKA CMECUTENIEeH MPUMEHUTEIbHO K IJIACTUYHBIM M MOJYCYXUM MaccaM U
TEHJICHIIMHM COBEPIICHCTBOBAHUSI 3TOT0 000PYIOBAHHUSI.
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[InukepHbIe MEIIATKNA MEPUOANISCKOTO ACUCTBUS ISl TIOJIOTOBKH TOHKOKEPAMUYECKHX MAacCC
(BKJIIOYAs pacIyCKaHHe MIMHUCTHIX KOMIIOHEHTOB). Y CTPOICTBO, HA3HAYEHHE U CPAaBHUTENbHAS OLIEHKA
Pa3IMYHBIX THUIIOB MEIIAJIOK: TOPU30HTAJIbHbIE U BEPTHUKAIbHBIE, JIOMACTHBIE, TPOIEIICPHBIC.

[TpuHIMIIBI YCTPOICTBA M CXEMbl HCHOJIb30BAHUS HENPEPHIBHO-IECHCTBYIOIIUX MAIWH s
pacmyCKaHHs TIIMHUCTHIX KOMITOHEHTOB. TEHIIEHIIMM COBEPIICHCTBOBAHUS MEIIAJIOK M MAIIUH s
pocIycKa TIuH.

OcHOoBHOE 000pymOBaHHE, NPUMEHSAEMOE JUIS OOE3BOKMBAHHUS KEPAMUYECKMX Macc IpHU
IUIMKEPHOM MOJTrOTOBKE CYCHEH3UM, OCOOCHHOCTH PEKUMOB M KUHETHKU (UIbTpoBaHUs. Pemienus,
o0ecreynBaOIIMe MEXaHU3alUI W aBTOMATHU3alUuio0  paboTel  GuiabTp-mpeccoB. BraxkHoCTb
MOJIy4aeMbIX KOpKed M MX JalibHeiias nepepaborka. Mcnonp3oBaHue WM O4YUCTKa (QUIBTPATOB IS
NPEJOTBPALICHUS ~ 3arpsA3HEHUs  OKpyXKawomed cpeasl. TeHAGHIMM B COBEPIICHCTBOBAHUH
o0opynoBaHus AJisi 00€3BOKUBAHUS IILITUKEPOB.

OCo0EeHHOCTH HACOCOB, MPUMEHSIEMBIX JUIS 3aKa4KH (PHIIBTP-IIPECCOB M TPAHCIIOPTA HUTUKEPOB;
MeMOpaHHbIE U YePBAYHBIC HACOCHI. TEHCHIINH B UX COBEPIICHCTBOBAHUU.

[Tony4yeHne mpecc-mopoIKOB U3 KepaMUYECKHX HNUIMKEpOB. OCHOBHBIE THITBI U OCOOCHHOCTH
KOHCTPYKUUH PacHbUTUTENbHBIX CYIIMI, U CYUIMJ B KHUISIIEM CJIOE€, TPUMEHSIEMbIX B KEPaMHUUYECKOMN
TEXHOJIOTUH. [ paHyIATOPHI U MX CPAaBHEHHE C PACTIBUIUTEIBHBIMU CYIIHIIAMH.

[Ipumepsl KOMIIOHOBOK APOOMIBLHO-IIOMOJIBHOTO 00OpPYIOBaHHMS W OOOpYHOBaHUS s
MOJIrOTOBKH (DOPMOBOYHBIX Macc. Macco3aroTOBUTENbHBIC IIEXH.

Paznen 2. O6opynoBanue amnst GopMOBaHUS 3arOTOBOK

2.1. O6opynoBanue aisi GOpMOBAHUS 3aTOTOBOK CIIOCOOOM IJIACTHYECKOTO (POPMOBAHHUS.

OcoOenHoctu T1IacTUYeckoro QopmoBanusi Kepamudeckux Macc. OCHOBHBIE BapUaHTHI
MPOIIECCOB IUIACTUYECKOTO (POPMOBAHUS: TPOTSKKA, IITEMIIENbHOE (hopMOBaHME, packaTKa B Teja
BpaieHus. [IpuMensemple 1715 HUX TUIBI 000pyA0BaHUS.

JleHTOUHBIE TIPECCHl M MSUTKHA. Y CTPOMCTBA JICHTOYHBIX TPECCOB C BHHTOBBIMHU JIOTIACTSIMHU H
OCOOCHHOCTH HMX OCHOBHBIX KOHCTPYKIIMOHHBIX DJJIEMEHTOB (KOPIIYC, 3arpy304HO-NUTATEIbHOE
YCTPOWCTBO, BUHTOBBIE JIOMIACTH, TOJIOBKA, MyHAIITYK). [Ipomeccsl, mpoucxoasamue npu GopMOBaHUU
Ha JICHTOYHBIX TIpeccax. Bumabl Opaka v crmocoObl UX MPeA0TBPaIlCHHUS.

BakyymHbIe JIeHTOYHBIE Tipecchl. MexaHm3mMbl ©  3(P(EKTHBHOCTh BAaKyyMHUPOBaHUS.
BogokombIiieBsie 1 MacisiHbIe BaKyyMHBIE HACOChL. OCHOBHBIE THUITBI KOHCTPYKIIMH BaKyyMHBIX MPECCOB
Y UX CpPaBHHUTEIbHAS XapaKTePUCTUKA. BakyyMMsuIKu. PeXUMBI BaKyyMHPOBAHUS M THUITBI BAKYYMHBIX
HacocoB. BeprtukanpHble mpecchl s (OPMOBAHUS KaHATU3AUMOHHBIX TpyOd. OcoOEHHOCTH HX
YCTPOHCTBA. DJIEMEHTHI pacyeTa JICHTOYHBIX IPECCOB ¢ BUHTOBBIMHU JIoNacTsIMU. [Ipor3BOIUTENFHOCTD
IIPECCOB, JaBJIEHUE MPEeccOBaHMs U MOTpedisieMas MoOIHOCTh. OCHOBHBIE CBEJIEHHs O IMpeccax Juis
TUTACTHYECKOTO (POPMOBAHUSI MOPIIHEBOTO THIA. TEHIEHIIMH B COBEPIICHCTBOBAHWH OOOPYIOBAHUS
st POPMOBAHUS METOJIOM TIPOTSHKKU. TpeOoBaHus, MPEeIbIBIIEMbIe K MAlIHHAM JIJISl HAPE3KHU ChIpIa
(3arotoBoK) u3 Opyca, BBIABIMBAEMOTO JIEHTOYHBIM MpeccoM. OCHOBHBIE THIBI pe3aTeIbHBIX
ammaparoB. Y CTPOWCTBO U KHHEMATHKA PabOTHI OTHOCTPYHHOTO Pe3aTeIbHOTO CTaHKa.

[Tpuniun  paboThl pe3aTeibHBIX YCTPOHCTB ¢ QoroanemeHToM. OOmue cBeaeHus 00
YCTPOMCTBAX JJIsl aBTOMAaTHYECKOH CaJKM Hape3aHHOTO ChIpma. [IpuMepsl KOMIIOHOBOK TPECCOB LIS
MPOTSKKU € MPEANIECTBYIOIIUM UM 000py/I0OBaHHUEM.

OGopynoBanue st (opMoBaHUS W3JAENHA TOHKOM KepaMuku. (OcoOEHHOCTH Tpoliecca
(dbopMoOBaHUS TEI BpallleHUs] PACKAaTKOW TOHKOKEPAMUYECKOW Macchl. BriinsHue pexxuma ¢popMoBaHUS HA
CTpPOEHHUE U KaueCcTBO c(hopMOBaHHBIX u3aAenuid. JledeKThl U CrIOCOOBI MX YCTPAHEHHS.

OcHoBHBIE BHJBI MallWH Ji1 TOJTY4YeHHs 3aroToBOK. DopMoBaHWE TOHKOCTEHHBIX MOJBIX U
TIJIOCKUX M3JEHH (X03s1icTBeHHBINA (hapdop, dasHc) Ha pyIHBIX U MEXaHU3UPOBAHHBIX CTaHKAaX.

[TpuHIMIT yCTPOWCTBA M OCHOBHBIE KOHCTPYKTHBHBIC 3JIEMEHTHI MOJyaBTOMATOB: YIPaBIICHUE
BCEMHU orepanusMu (OpMOBaHHS C TOMOIIBIO paclpefeNuTeIbHOr0 Baja. Pa3nuuHble BapuaHTHI
nporecca (POpMOBaHUS: OJHOCTAAUWHOE U JBYXCTaauitHOE opMoBaHue, (popMoBaHHe Ma0IOHAMH H
ponukamu. Kunemarnueckue cxembl Hambojee XapaKTEepHBIX IIOJyaBTOMAaTOB. TEeHIEHIMH B
COBEpIICHCTBOBAHUU 000pyIOBaHUs sk (POPMOBaHUS METOJIOM PACKATKH.

[remnenbHble Tpecchl Ans  mactuyeckoro  ¢opmoBanus. OcoOeHHOCTH — Mpolecca
[ITEeMITETFHOTO (OPMOBAHUS U3MENHIA M3 TPyOOKEpaMUYECKHX IUIACTHYHBIX Macc. OCHOBHBIC THIIBI
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MIPECCOB, NMPUMEHSAEMBIX Il JIOTNIPECCOBKM OTHEYMOPOB M KHCJIOTOYIOPHBIX M3JeNui, (HopMOBaHUS
yepenuipl. Mx ycrpoiictBo u pabota. Ilpumepsl KOMIOHOBOK TMPECCOB JJsi IUTEMIEIbHOTO
IIPECCOBAHUS C MPEIIIECTBYIOIUM 000pyA0BaHUEeM. TeHICHIIMY B COBEPIIEHCTBOBAHUH 000PYIOBaHUS
1 (OPMOBaHUS METOJIOM JTOTIPECCOBKH.

[Tytu momHO¥W MexaHW3aIuu mporecca GopMoBaHUS Xx03sicTBeHHOro (apdopa u dasHCca ¢
0o0BEIMHEHNEM Tpecca JUIsl IPOTSKKU, YCTPOICTBA [Isl Hape3aHus IJIacTOB, (OPMYIOIIEro arperara u
KOHBEHEpPHOTo CylIMJa B €IUHBIA arperar - MOTOYHYIO JIMHUIO. [IpuMepbl KOMIIOHOBOK MPECCOB IS
HITEMIIETILHOTO NMPECCOBAHUS C IPEAIIECTBYIOUIIM 000y I0BaHHEM.

2.2. O6opynoBaHue AJIs IPECCOBAHMS 3aTOTOBOK U3 MOPOIIKOB.

Oco0OeHHOCTH ¥ BapHaHTHl I[pollecca MpeccoBaHUs H3AeNui u3 mNopowKkoB. CrocoObl
peryaupoBaHus JaBICHHUS U IUIOTHOCTH. TpeOoBaHMsA K MOPOIIKAM ISl MOJYCYXOro IPECCOBaHUS.
[IpyurHbI MOSABIEHUS U MYTH YCTPAaHEHUS HEPABHOILJIOTHOCTH, MEPEMPECCOBOYHBIX TPEHIMH U JPYTUX
nedextoB nmpeccoBok. OCHOBHBIE BapUAHTHI IPUMEHSEMBIX PEKUMOB MPECCOBAHUS (OJHOCTOPOHHEE U
JBYXCTOPOHHEE CKAaTHE: UCIOJIb30BaHUE TUIABAOIINUX (OPM, CTYIIEHUATHIE PEKUMBI IIPECCOBAHMS).

Knaccugukamuss mpeccoB M0 HCTOYHMKAM CO3JAaHUS IPECCYIOIIEro YCHIIUS, [0 THUIaM
MIPECCYIONINX U MEePEMEIIAI0IINX MEXaHU3MOB, 110 PEKUMaM MpeccoBaHus. PeBonbBepHbIEC U POTOPHBIE
MIPECCHI.

Mexanuueckue mpecchl. [IpuHIUN OEHCTBUS W JOCTOMHCTBA KOJICHOPHIYAXHOTO MEXaHU3MA.
Konctpykunss m paboTa THUIUYHBIX KOJICHOPHIYAXKHBIX MPECCOB [UIS TPECCOBAHUS OTHEYIOPOB,
CTPOUTENBHOTO KUPNHYa U IUIMTOK. MeXaHu3Mbl AJisi 3aCHIIKM MAacChl W BBITAIKUBAHHS H3ACTUN.
YcrpoiicTBa Ut THIPABINIECKOTO PETYIUPOBAHMS JaBIICHH Ha MEXaHHYECKUX TPeccax.

[Tpunuun AeMcTBUS W OCHOBHBIE D3JEMEHTHl KOHCTPYKIHMH (DPUKIHUOHHBIX MPECCOB.
Crennuyeckne 0COOSHHOCTH TpoIlecca MPECCOBaHMUS Ha ATHX mpeccax. CrocoObl aBTOMATH3AIUH
(PUKLHMOHHBIX PEcCOB. BUHTOBBIE MPECCHI C JYrOCTATOPHBIM IPHUBOIOM.

I'unpaBnuueckue npeccbl. OCOOEHHOCTH U OCHOBHBIE 00JACTH MPUMEHEHMSI THAPABINYECKUX
IIPECCOB B KepaMHUYECKOW TeXHOJOrnu. OCHOBHBIE TUIIBI THAPABIUYECKUX MPECCOB, MPUMEHSIEMBIX B
MIPOU3BOJICTBE OTHEYIIOPOB, KEPAMUYECKHX IUIUTOK M TEXHWYEeCKoi kepamuku. OOopynoBaHue
T'MJIPABINYECKOM CXEMBbI MPECCOB: HACOCHI, aKKyMYJIATOPHI, MpeoOpa3oBaTeNu JIaBICHUS, 30J0THHUKH,
KJIalmaHbl. ABTOMAaTH3alMs YIPaBIEHHUs THIPABIUIECKAMH IMpeccaMy (paccMaTpuBaeTcs Ha MpHUMeEpe
OJTHOT'O U3 TIPECCOB).

OcHOBHBIE OCOOEHHOCTHM M METOJAbl IPECCOBAaHUS U3JEIUNA CclI0XkHOW (opmbl. Hexotopsie
KOHCTPYKTUBHBIE peIIeHUs1 mpecc-(hopM, KEpHOB U IyaHCOHOB, O0ECHEUMBAIOIIMX BBIPABHUBAHHE
KO3 PHUIIIEHTOB CoKaTusl. I'mopocratuaeckoe 17§ KBa3MHM30CTATUIECKOE IIpECCOBaHUE.
BubponpeccoBanue. ['azocraTuueckoe mpeccoBaHue.

CoBpeMeHHbIE TEHICHIIMU COBEPIICHCTBOBAHMS ITPECCOB LTS MOTyCyXoro npeccoBanus. [Ipecc-
GbopMBI IS TIPECCOBaHMS KEPaMHUYECKUX IUIMTOK: 3€pKalbHBIE, C Tepeaayeid, THAPOCTATHYECKHE
mramnbl. [IpuMepbl KOMIOHOBOK TMPECCOB Ul TOJYCYXOro IPECCOBaHMS M MPEAIIECTBYIOIIETO
000pyI0BaHUA.

2.3. Ob6opynoBanue nisi (OpMOBaHUS 3aroTOBOK METOAOM JIUThS, METOJOM OOTOYKH.
JlomonHuTenpHas 00paboTKa.

Oco0eHHOCTH TIpolecca JINThsl KepaMUUYECKHX LUIMKEPOB B MOpHCThie Gopmbl. TpeboBaHus K
[UTUKEpaM ¥ MOpUCTBIM GopmaM. Kiraccudukanuss METOJ0B JUThs, PUMEHSIEMBIX B KEPaMHUECKOU
TexHosioruu. O60pynoBaHNE TUTEHHBIX 11€X0B JJIS IPOU3BOJICTBA CAHUTAPHO-CTPOUTENILHONW KEPAMUKH.
Mermmanku, HacoChl, NMUIMKEPOIIPOBOBI, YCTPONCTBA Ui BaKyyMHUpPOBaHHS NUIMKEpOB. llepexom ot
JUTEHHBIX KOHBEHEPOB K MEXaHU3UPOBAHHBIM JINTECHHBIM CTEHIAM.

YerpoiicTBO U paboTa KapyceabHON MAIIWHBI JIJIi OTJIWBKH TOHKOCTECHHBIX TOJIBIX H3ACIIHANA
METOOM CIMBHOT'O JIUTHSI.

O6opynoBaHue ISl TOPSIUEro JIMThSI M3AETUN M3 TEPMOIUIACTUYHBIX HUIMKEPOB. THUMHYHBIE
KOHCTPYKIIUH JIMTEHHBIX MAIIIUH U PEKUMBI UX PaOOTHI.

CrniocoObl U3rOTOBJICHHUS! TOHKUX KEPAMHUYECKUX IJICHOK, a TAKXKEe KepaMHUUYECKOi (aHepsl.

OcobenHocTH UThS oA AaBieHrneM. OOopynoBaHUE A TUTHS U3JIEIUHN IO TaBICHUEM.

KomnoHoBouHbIE pelieHus Mo pa3MeneHHI0 000py10BaHus MpH (HOPMOBAHUU METOAOM JIUTHSI.
TenneHunu coBepIeHCTBOBaHUSA 000pYIOBAHUS TS TUThSI KEPAMHUECKUX U3ICTUH.
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Oo6opynoBanue 1is 00paboOTKU pe3aHueM (0OTOYKH) 3arOTOBOK U30JIATOPOB. MOKpBIN U CyXoit
crocoOb! rnasypoBanusa. OOopynoBaHue UIsl TJIa3ypoOBaHUs HM3AENTUN METOJaMU OKYyHAaHHWs, MOJIHBA,
IyJIbBEPU3ALIMH, JJIEKTPOCTATUYECKUM, OJHOBPEMEHHBIM IIPECCOBAHUEM IUIUTOYHOIO CJIOSI U IJ1a3ypHu.
Y CTpoICTBO I1a3ypOBOYHOIO KOHBEHEepa ISl IITUTOK.

PoTtopHble U pOTOpHO-KOHBEMEPHBIE TUHUU U BO3MOYKHOCTH UX HCIOJIb30BaHUS B TEXHOJIOIMU
KepaMHUK{ B CPABHEHUH C POOOTU3UPOBAHHBIMU KOMILIEKCAMHU.

Pa3znen 3. OcHOBBI NPOEKTUPOBAHUS IPEIITPUATHI 110 IPOU3BOJICTBY KEPAMUKH

3.1. O0mue monoKeHus 0 MPOSKTUPOBAHUH.

TexHUKO-?KOHOMHUYECKOe O00OCHOBaHHME, BBIOOp MecTa CTPOUTENbCTBA, 33JaHUE Ha
npoektupoBanue. OcHoBHbIE onpezenenus. [IpennpoextHsie padoTel. OOIIas MOSACHUTENbHAS 3aIHCKA.
I'enepanbHblil TaH U TpaHcHopT. TexHosormueckue pemieHus. OpraHuzanuss U yCIOBHUS TpyAa
pabOTHUKOB. YIIpaBiieHHE MPOU3BOACTBOM U MPENNPHUITHEM. APXUTEKTYPHO-CTPOUTEIbHBIC PEIICHHUS.
CrneuunanbHoe 000pyqoBaHHe, ceTU U cUcTeMbl. Opranusanus cTpouTesbeTBa. OXpaHa OKpysKarolei
cpensl. CrenuanbHO-TEXHUYECKHE MEPOINPUATUS TPaKIAHCKOM 00O0poHbl. Meponpustus 10
MPEIYNPEXKTCHUIO UpE3BBIYANHBIX cuTyanuid. CMeTHas foKkyMeHTanus. J(P(GEeKTHBHOCTh MHBECTUIIHIHA.

Ponp cnenmanucra mpu npoekTHpoBaHUU. JleWcTBYyIoIIHEe HOPMATHUBHBIE JOKYMEHTHI I10
CTpOUTENbCTBY. HOpMBI TEXHOJIOITMYECKOTO MPOEKTUPOBAHUSI U TEXHUKO-3KOHOMMUYECKUE MOKa3aTeIu
npeanpusaThil kepamudeckoi npomsinuieHHocTd. Cucremsl ECKJI, ECT/I, ECTJIC B mpoekTHpoBaHUMU.
[IpumeHeHne KOMIIBIOTEPOB MIPH MPOEKTUPOBAHUH.

3.2. ConeprkaHue KypCOBBIX CTYICHUECKUX pa0dOT U IUMIJIOMHOTO MPOEKTUPOBAHUSI.

TemaTnka KypCOBBIX CTYJCHUECKHMX DPa0OT M JUIUIOMHBIX HpPOeKToB. O0bEeM M cojepKaHue
KYpPCOBOH CTyA€HUECKOH paboThl M JUIUIOMHOTO IMpoekTa. OCOOEHHOCTH MNPOEKTHPOBAHUS MpU
PEKOHCTPYKIMH JEHCTBYIOIIEr0 NpeAnpusaTus. Mcrounnkn HeoOXxonumon HHPOpMAaLnu sl KypcOBOTO
U IUIUIOMHOTO MpoeKTHpoBaHus. [IpuMeHeHre BEIYUCIUTENbHON TEXHUKH MTPH TPOEKTUPOBAHHH.

TpeboBanust Mo O(GOPMIIEHHIO PACUETHO-TIOSACHUTENBHON 3alMCKU K JUIJIOMHOMY IPOEKTY.
Paznensl, Bxogsmme B yueOHbI mpoekT. OG0CHOBaHUE 11€71€CO000Pa3HOCTH MPOEKTUPOBAHUS OOBEKTA.
Br16op paiioHa u Touku cTpouTtenbcTBa npeanpusatus. OOOCHOBaHHE €ro MOIIHOCTH, aCCOPTUMEHTA
BBIITYCKaeMON MNPOAYKIMH, aHAIU3 OOECIEYEHHOCTH CBIPbEM, 3JIEKTPOIHEPrHEed, TEXHOJOTHUECKUM
TOIUIUBOM U BOJOM.

ObocHoBaHME criocoba TEXHOJIOTMUYECKOTO Mpoliecca Mpou3BocTBa. ObecnieueHne TpeOoBaHUM
OXpaHbl OKpYXarolle cpeapl npu npoektupoBaHuu. CopepxaHue TEXHOJIOTMYECKOM 4acTH NMPOEKTa,
o01ue pekoMeHaanuu 1o ee pazpadorke. IlogbeMHO-TpaHCIOPTHOE 000PYJOBAaHNE U BHYTPULIEXOBOM
TpaHcnopT. IIpUHLKIIBI MPOEKTUPOBAHUS MacCO3arOTOBUTENBHBIX I1I€XOB, BapHaHThl KOMIIOHOBKHU
obopynoBanus. IlpoekTupoBanue 1exoB (OPMOBaHUS KepaMHUYECKMX 3aroToBOK. [IpoexkTupoBaHue
L[EXOB 00KUTa KepaMUYeCKUX 3aroTOBOK. [[pMHIIMIIBI U MTPEANOCHIIKY BbIOOpa IEUHOTO arperara.

3.3. TunoBsle pemeHus Mo BbIOOPY U pa3MelIeHHI0 000py10BaHUS.

[Tpon3BOJICTBO  OrHEYNOPOB,  KAHAIM3ALMOHHBIX  TPYO,  KHCIOTOYMOPHBIX  M3JAEIHM.
[Ipon3BOJICTBO  CTEHOBBIX  MaTepUaloB, KepaMUYECKMX TpPyOOK, CaHUTApHONH  KepaMUKH,
xo3siicTBeHHOro ¢apdopa u ¢asHca, sneKkTpousonAaTopoB. HekoTtopble o00mme 0COOEHHOCTH
TEXHOJIOTUYECKHUX CXEM MPOU3BOJICTBA TEXHUUECKON KEPAMUKHU.

Bri6op cocraBa kepammuueckoro nonydadpukara u uznenus. MarepuanbHbli OanaHC 3aBoja,
pacueT TOTPeOHOCTHM B HCXOJIHBIX MaTepuanax, »OSKCIUTyaTallHOHHOW MOIIHOCTH OCHOBHBIX
MIPOM3BOJICTBEHHBIX 11€X0OB; pacueT KOJIMYECTBA €JMHUI] OCHOBHOTO TEXHOJIOIMYECKOT0 000PYAOBaHUS.
[lpuHuMnBl pacueTa arperaTHO-NOTOYHBIX JIMHUHM, MNOA0Op 00O0pPYAOBaHUS JJisi KOMILIEKTAllUU
arperaTHO-MIOTOYHBIX JIMHUKA. MeToJapl pacyeTa SKCIUTyaTallMOHHBIX XapaKTePUCTUK OCHOBHOTO
TEXHOJIOTUYECKOr0 000py10BaHUSI.

['paduueckass yacTh mpoekTa. TpeOoBaHUS K COJACPKAHHMIO, KOMIIOHOBKE U O(OPMIICHHIO
rpadpuyeckoii uyactu mpoekta. [locienoBaTenbHOCTh  BBINOJHEHUS — JUIUIOMHOTO — IPOEKTa.
IIpencraBienue NpoeKToB K 3amuTe. [lopsaok 3amuTsl IpoeKTa.

3axmouenue. Poib coBepiieHCTBOBaHUS 000PYI0BaHUS B MPOTPECCe TEXHOJIOTUU KEPAMUKH Ha
COBPEMEHHOM JTaIle.

4 O0bem yueOHO# JUCHUIIJIMHBI

| Buzt yue6Hoi paGoThr | Bcero | Cemectp |
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7 8
3E Axan. | 3E | Axan. 3E Axap,.

q, q, q,
O061as TpyA0eMKOCTh AUCHUTIIMHBI 7 252 5 180 2 72
Konmaxmmuas paboma — ayoumopnuvie 2,67 96 178 64 0,89 30
3aHAMUA:
6 MOM uucie 8 hopme npaKmuuecKou 0,89 32 i i 0,89 30
noo0zomoeKu
Jlexnun 0,89 32 0,89 32 - -
[TpakTaeckue 3arstus (I13) 1,78 64 0,89 32 0,89 32
8 MoM uucie 8 popme NPaKmu4ecKoll 0,89 32 i i 0,89 30
Nno020Mmoe6KuU
JlaGopaTtopHusie padoTs (JIP) - - - - - -
CamocrosiTejibHas padora 3,33 120 2,22 80 1,11 40
KonTakTHas camocTosTenpHas pabora 0,01 0,4 - - 0,01 0,4
CamocTosTeIbHOE H3YUYCHUE PA3/ICIIOB 3,32 1196 | 2.22 80 1.10 39.6
JIUCIIUIUINHEI
Bujabl KOHTpOJIS:
KypcoBoii npoekt - - - - + +
JK3amMeH 1 36 1 36 - -
KonTakTHas paboTa — MPOMEKYTOIHAS

0,4 0,4 -
aTTecTalus 1 1 -
[TonroToBKa K SK3aMEHY. 35,6 35,6 -
Buj MTOroBOro KOHTpOJIS: 9K3aMeH Kypcosoii

NMPOEKT
Beero - Cemectp -

Bun yueonoii padoter 3E | Actp. | 3E | Actp. 3E Actp.

q. . q,
OO01mast TpPyA0€MKOCTh JTUCIIATITIHBI 7 189 5 135 2 54
KonTakTHas padoTa — ay1uTOpPHbIE 2,67 79 1,78 48 0,89 24
3aAHATHA:
6 MoM uucie 8 hopme npaKmuueckou 0.89 24 i i 0.89 24
noo02omoeKu
Jlexnun 0,89 24 0,89 24 - -
[Tpaktuueckue 3arstus (I13) 1,78 48 0,89 24 0,89 24
8 MOM uucie 8 popme NPaKmu4eckoll 0,89 24 i i 0,89 24
no02omoeKu
JlabopaTtopusie padots (JIP) - - - - - -
CamocrosiTesibHas padorTa 3,33 90 2,22 60 1,11 30
KonTakTHas camocTosTensHas paboTa 0,01 0,3 - - 0,01 0,3
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeIIOB 332 | 897 |222 60 1.10 297
JUCIIUILINHEI
Buabl KoHTpOJIA:
Kypcosoii npoekt - - - - + +
IK3aMeH 1 27 1 27 - -
KonTakTHas paboTa — MPOMEKYTOUHAS

0,3 0,3 -
aTTecTaIus 1 1 -
IToaroroBka K K3aMeHy. 26,7 26,7 -
Buja uToroBoro KOHTpoOJIs: JK3aMeH Kypcosoii

NMPOEKT

145




AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«O0opynoBaHNe U OCHOBBI NPOEKTHPOBAHUS CTEKOJIbHBIX 32B0/I0B»

1 Leab IUCHMIJIMHBI COCTOUT B NMPHOOPETEHUH OOYYAIOUIMMHCS 3HAHUM M KOMIICTCHLUH B
o0jacTd COBpEMEHHOT0 00OpYHOBaHUs, UCIIOJIB3YEMOT0 Ha BCEX CTAJUSAX MPOU3BOJICTBA M3ACIUI U3
CTEKOJI, ¥ KOMIUIEKTAUN MEXaHU3UPOBAHHBIX JIMHUN U3 3TOT0 000pYIOBaHHUA.

2 B pe3yJabTarte U3y4eHHs JUCUMILIMHBI 00y4alOIIHUIACH 10JI7KEH:

Obaaoams cleayoUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JIOCTHIKEHUS:

1IK-1.1; [IK-1.2; IIK-1.3; [IK-6.1; IIK-6.2; I[IK-6.3

3nams:
- THUIBL, TNPUHIUIBl PabOThl, OCOOEHHOCTH KOHCTPYKIIMM U CHCTEM YIPaBJICHHUs OCHOBHOTO
MEXaHMYECKOT'0 U TEIJIOTEXHUYECKOr0 000py10BaHUs CTEKOJIBHOTO POU3BO/ICTBA;
- TEXHUKO-OKOHOMHYECKHE XapaKTEPUCTHUKU OOOpPYIOBAHUS UM OCHOBBI €r0 SKCILTyaTallid B COCTaBe
TEXHOJIOTHYSCKHX JTUHUM;
- BCIIOMOTaTeJIbHOE 000PYI0BAaHUE CTEKOJIbHBIX 3aBOJIOB;
- 001IHE TOJIOKEHHS O MTPOSKTUPOBAHUN TIPOU3BO/ICTBA;
- OCHOBHBIE OJTalbl M NPUHLUIBI MPOSKTUPOBAHUS TEXHOJOTHYECKHX JMHHUM MPOU3BOACTBA
CTEKJIOU3/I€NI, OCHOBBI KOMIIOHOBOYHBIX PEUICHUM NPH MPOEKTUPOBAHUU TEXHOJOTMUYECKUX JIMHUM
MIPOM3BOJICTBA CTEKJIOU3ICIUH.

Ymemn:
- BBIOMPATH palliOHANIbHbIE U 3G (HEKTUBHBIE TEXHOIOTUYECKUE CXEMBI U3TOTOBIICHUS CTEKIIOU3/ICIINI;
- moaOuparh W TPOBOIUTH KOMIIOHOBKY OOOpYJOBAaHHWSI TEXHOJIOTMYECKUX JIMHUHA TPOU3BOACTBA
CTEKJIOU3EIIUH.

Bnaoemu:

- METOJJaMU pacdeTa OCHOBHBIX IMMapaMEeTPOB U XapaKTEPUCTUK TEXHOJOTHYECKOTO O00O0pYyI0BaHUS
CTEKOJIbHBIX 3aBOJIOB;

- METOJaMHU COCTaBJICHUs IMPOU3BOACTBEHHON IMPOTPaMMBI CTEKOJBHOIO IPOU3BOACTBA; METOJAMHU
o1leHKU 3P (PEKTUBHOCTH PAaOOTHI TEXHOJIOTHIECKOMN JINHUH.

- MerogaMH TMoAOOpa U KOMIIOHOBKH OOOpYIOBaHUS TEXHOJOTMYECKHUX JIMHUN MPOU3BOJICTBA
CTEKJION3CITHH.

3 Kpartkoe conep:kanue JMCHUILTHHBI

Pazoen 1. Obopyoosanue 0nsa npuecomoeneHus, XpameHus, MpPAHCNOPMUPOBAHUS U 3A2PY3KU

WUXmol 8 CMeK108apeHHble neyu

1.1. O6opynoBanue /1j1s1 TOATOTOBKU CHIPhEBBIX MAaTEPUATIOB U MPUTOTOBIICHUS ITUXTHI

HopmatuBHble TpeOoBaHUS K MPOLECCY MOJATOTOBKU CBHIPhS CTEKOJBHOM MPOMBIIIJIEHHOCTH,
KOHJIULIMOHHBIE ¥ HEKOHIMIIMOHHBIE ChIPbEBbIE MAaTEPUAIbI JUIsl MPUTOTOBIICHUS CTEKOJIBHOW IIUXTHI.

TexHonornueckne cxembl MOJATOTOBKM KBAPLEBBIX MECKOB, JOJOMUTOB, IMOJIEBBIX IINATOB U
IPYTUX TPHUPOAHBIX CBHIPHEBBIX MarepuanoB. OCHOBHOE M BCIIOMOTaTelIbHOE O000OpyAOBaHUE s
00pabOTKHU ChIPbEBBIX MaTepUANIOB — CYIIMJIbHbIE OapabaHbl, APOOUITKY, METbHUIIBI, KJIACCU(PUKATOPHI,
TPAHCIIOPTHBIE CPEICTBA U MbLICYIABINBAIOIINE YCTPOMCTBA.

TpeboBanus K crekonbHOM muxTe. CpaBHUTENbHAS XapaKTEPUCTUKA U BBIOOP 00OpyHOBaHUs
JUTSl IPUTOTOBJICHUS CTEKOJILHOM MIKMXTHI. [[03aTOphI C aBTOMaTHYECKUM yrpaBieHueM. KoHTeliHepHbIe,
JIOTIACTHBIE, TapelbyaThle U TUIaHETapHbIE CMECUTEINN MUXThI. TeXHOIOrnyecKas cxeMa U KOMIIOHOBKa
000pyZI0BaHUS 103UPOBOYHO-CMECUTENBHBIX JIMHUI U OT/AEICHUH Npou3BoAUTEIbHOCTHIO 0T 50 10 500
u 6osnee T/cytku. CTaHaapTHOE M HECTaHAApTHOE 000opyaoBaHue cocTaBHBIX 11eX0B U JICO CTeKOIbHBIX
3aBOJIOB. [[MKIIOHHBIE TBUICYIABIUBAIONINE YCTPOMCTBA, PYKaBHbIE (DHIBTPHI M AIEKTPOPIILTPHI B
coctaBHbiX Iexax U JICO. YcTpoWCTBO, MPHUHIMI ACUCTBHUS SJIEKTPOQMIBTPOB M OILICHKA CTETICHU
OUYMCTKHU BO3JYUIHBIX CPE.

1.2. O6opynoBanue 11s 3arpy3KH ITUXTHI ¥ BO3BPATHOTO 00sI B CTEKJIOBAPEHHYIO MEUb.

CriocoObl U CHUCTEMBbI 3arpy3Kd IIUXTHI U 00 B CTEKJIOBAapEHHBIC MEYH MEPUOJUYECKOTO U
HEenpephIBHOTO AeiicTBus. TpeOoBaHUs K BO3BpAaTHOMY 0010 M 000pYyI0OBaHUE JIJISl €T0 MOATOTOBKH.
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YcTpolcTBO, IPUHUMIT IEUCTBUS, pacuyeT TEXHUUYECKUX MMOKA3aTeJIed U IKCIUTyaTalsi OCHOBHBIX
MEXaHUYECKUX 3arpy3UMKOB LIUXThI: CTOJIbHBIX, BUHTOBBIX, IUIYHXXEPHBIX U POTOPHBIX. 3arpy34MKH-
TEINIOOOMEHHUKHU ISl IOJ0TpeBa MHUXThl M 00s. [IpuHIMIBI mogO0Opa TEIUIOHOCUTENEH Ui HarpeBa
muxThl. CHCTEMBbl aBTOMAaTHYECKOIO YIpaBJCHHs MPOLECCaMy BhIPAOOTKH CTEKJIOMAcChl M 3arpy3Ku
IIUXTHI U 00S B M€Yb.

OcoOeHHOCTH 3arpy3KH MIMXTHI U 00sI B JIEKTPHUECKHUE CTEKIIOBapeHHble neuu. KoHcTpyKius u
TEXHUUYECKHUE XapaKTEPUCTUKU 3arPy3UUKOB JUUIS 3JIEKTPOIICUYEH.

Pazoen 2. Obopyoosanue o5 evipabomku u hopmosarnus cmexia

2.1. O6opynoBaHue 1Jisi HTUTaHUS CTEKIO()OPMYIOIINX MAIIIKH.

CnocoObl NHTaHUSA CTEKJIOMACCOM MalllMH HENPEephIBHOIO U JUCKPETHOrO (HOpMOBaHUs
crexknon3enuid. [lutanue crexiomMaccoil MaluH ¢ OTIEIEHHOW 30HOH (hOpMOBaHUS B MPOM3BOJCTBE
JIUCTOBOTO U MPO(PHIIBHOTO CTEKOJI, CTEKIITHHBIX TpyO: cructembl BBC nogounsie u 6e3nomounsie, [ BT,
¢oaT-ycTaHOBKH, TIPOKAaTHbIE MAIIMHBL. MeXaHWYeCKHe KarelbHble M CTPYHHBIE MHUTATENH.
KoBmieBoii, mapoBoil M BakyyMHBIH MNUTaTeNd. YCTPOMCTBO muUTaTeNled, MX Kiaccubukauus u
TEMIIEpPATypHbIE peXUMbI pa00Thl. CHHXpOHU3AIMS paOOThI MUTATENS U CTEKI0()OPMYIOIIEH MalTUHBI.

2.2. Teopernueckre OCHOBHI (popmoBaHuUs cTeknousnenuii. Knaccudukamus u xapakrepucTuka
COBPEMEHHBIX CIOCOO0B (POPMOBAHUS CTEKJIA U CTEKJIOU3EIIUN.

OcoOenHoctu TeriooOMeHa OECHBETHBIX U OKPAIICHHBIX CTEKJIOMAacC C (OpPMYIOIUMU
YCTPOHCTBAMH B TEMIIEpaTypHOM HHTepBajie (opMoBaHMA. TEIIOBBIE PEKUMBI LUKIUYECKUX H
HEMpephIBHBIX MpoiieccoB ¢popmoBaHus. OCHOBHBIE TEXHOJIOTHUECKHUE MApaMeTpPhl, XapaKTepU3yIoIue
pexxum hopmoBanus. M3oTepMudeckoe U BRICOKOTEMIIepaTypHoe (hopMoBaHue crexionsaenuii. CBs3b
MPOU3BOJUTENBHOCTH  CTEKIOPOPMYIOIIMX  MAIlUH  C  TEXHOJOTHYECKHMMH  IapamMeTpaMu
BbIpa0aTHIBAEMBIX M3/ICITHIA.

2.3. O6opynoBanue cuctem jomounoro (BBC) u 06esnomounoro (BBBC) BeprukambHOrO
BbITSITMBaHUs cTekia. Mammuel cuctem BBC u BBBC: texHonmornyeckue cxembl (pOpMOBaHMSI JICHTHI,
YCTPOICTBO U 000pYyI0BaHNE NOAMAIINHHBIX KaMep. [IpuHIun AelcTBUS, YCTPOUCTBO M SKCILTyaTalus
TSHYJIBHBIX MalIMH JUIsl JJOJOYHOTO M O€370JOYHOr0 BBITATMBAHMS JUCTOBOrO cTekia. Kunemaruka,
YCTPOMCTBO MpuBOAa M peryaupyromux cuctem MmammH BBC. CpaBHuTenbHas XapaKTepUCTHKA
TAHYJIbHBIX MaluH. IHTeHcHudukanus BoIpaOOTKH U COBEpIIEHCTBOBaHME KOHCTpYKuMK MamuH BBC.
MexaHu3MBbI AJ151 OTOOPTOBKH, MOJAPE3KU U OTIIOMKH JIMCTOB IIPU MAIIMHHON BBIpaOOTKe.

Knaccudukanus n xapakreprcTiKa pa3IndHbIX CIOCOOOB M YCTAaHOBOK JIIsl MEXaHU3UPOBAHHOM
BbIpAaOOTKH TpyO, TpyOOK U cTepkHeil. TexHomornueckass cxema (opMoBaHUs TPyObl 0€3J1010UHBIM
BBITSTMUBAHUEM, YCTPOMCTBO M 000pyAOBaHHWE NOJMAlIMHHOM Kamepbl. [lpuHnun nencTBus,
YCTPOICTBO, KUHEMAaTHKa MPUBOJIA M peryaupyromux cucteM mamuH thna BBT. MHreHcudukanus
paboTh U coBepiieHcTBOBaHKe MamH BBT.

TexHonornueckrue cxeMol y3i10B GOpMOBaHUS TPYOOK U CTEpKHEH TOPU30HTAIBLHBIM CIIOCOOOM
(meron J[lannepa). IlpuHiun neicTBUsS MalIMH, UX YCTPOMCTBO, TEXHHMYECKas XapaKTEePUCTHKA,
JKCIUTyaTalsi W aBToMmaru3anus paboTbl. COBEpUICHCTBOBAHWE KOHCTPYKIIMM U  TIOBBIIIEHUE
IIPOU3BOIUTEIBHOCTH KOHBEWEPHBIX TAHYJIBHBIX MAIIIMH.

2.4. OOGopynoBaHue JUIsi TPOU3BOJACTBA IMPOKATHOTO CTEKJAa. Pa3HOBHUIHOCTH MPOKATHBIX
MallMH, UX Ha3HAUEHUE WM CPABHUTEJIbHAS OLIEHKA. YCTPOMCTBO, XapaKTEPUCTUKA M DKCIUTyaTalus
CTOJIbHBIX MAIlMH M YCTaHOBOK IEPHOJMYECKOro MpoKaTa JIMCTOBOIO CTekja. BajkoBble MalluHBI
HEMPEepbIBHOTO MPOKaTa CTEKJIa — MPUHLUI JAECHCTBHS, YCTPOHUCTBO, PEXUM paboThl. XapaKTepUCTHKA
KOHCTPYKLUMH M OJKCIUTyaTallusi BaJKOBBIX MAalIMH HENPEpPhIBHOIO TIpOKaTa CTEKJa: JIMCTOBOTO,
y30puYaToro, apMUpOBAHHOTO, TPOPHIUPOBAHHOTO M KOBpOBO-Mo3anyHoro. Mammusr [1J1-1-16-, HII-
1001, TII'-4, JIYAC-1, IIIIC-500. KomnoHOBKa W TEXHHYECKas XapaKTEPUCTHKAa OOOpYHIOBaHHS B
JUHUAX HENpepblBHOTO mpokaTta. CoOBEpIIEHCTBOBAHME KOHCTPYKIMH W CHCTEM YIPABICHUS
MIPOKAaTHBIX MaIlIMH. Pacyer npou3BOAMTENBHOCTH, MOIIHOCTH NPHUBOJA U NPOYHOCTH OCHOBHBIX
3JIEMEHTOB KOHCTPYKIUM IIPOKATHONW MAIlUHBI.

2.5. OOGopynoBanme i1 (GopMoBaHUS JIMCTOBOTO cTekina (imoar-cnocobom. KpaTkas
XapaKTepUCTHKA CTEKJIOBAPEHHBIX Ie4Yel ISl MPOM3BOJACTBA JIMCTOBOTO CTEKJIa (PIoar-MeTOAOM.
Opranuzanys MOoABOJA CTEKJIOMAacchl BO (hoaT-BaHHY. YCTPOWCTBO, OCHOBHBIE KOHCTPYKTHBHBIE
AJIEMEHTBI, XapaKTEPUCTHKA BaHHBI C paciulaBoM Metamia. OcoOeHHOCTH 000pyHOBaHMS IS

147



(hopMOBaHUSI TOHKOTO W YTOJIIEHHOTO (Ooyiee 6.5 MM) JTUCTOBOTO CTEKIA. JKCIUTyaTalyds BaHHEIL
IlepcnexTuBs! pa3BuTUs Quioar-nporecca GOpMOBaHUS JUCTOBOTO MOJMPOBAHHOIO CTEKIIA.

2.6. Ilpunuunel (HOpMOBaHUS IITYYHBIX CTekiousnenuid. TpeOoBaHus K Marepuanam s
U3roToBieHUss GopM U (OPMYIOUIMX YCTPOMCTB, NPUHLMIIBI HMX KOHCTpyHMpoBaHHMsA. OCHOBHBIE
NPUHIUIBl KOHCTPYHpOBaHUsA (OpM sl TPOMU3BOACTBA IITYYHBIX (3-X MEpPHBIX) H3ICIUHA U
JIBYXMEPHBIX M3J€NUHA OECKOHEUHOW CIUIOMHOCTH. KOHCTpYKIMM YEpHOBBIX M YHUCTOBBIX (OpPM HU
0COOEHHOCTH MX M3TOTOBJIEHUSA. OHO- U MHOTOMECTHBIE (DOPMOBBIE KOMIUIEKTHI CTEKIO()OPMYIOINX
MmamuH. [lopoku crexnonsnenuii, BbI3BaHHbIE TEPMUUECKUM M MEXAHUYECKUM BO3JeHcTBUEM (OPMBI
Ha TBEPJACIOUIYIO CTEKJIOMACCY.

2.7. MamuHsl Ju1s npeccoBaHus crekionsaenuil. Kiiaccudukanus n skcrulyataliioHHasi OLeHKa
peccoBbIX MamuH. [IpeccoBrie aBTOMATHI: HA3HAUYEHUE, TEXHOJIOTHYECKasi cXeMa paboThl, YCTPOMCTBO,
KMHEMAaTHKa, TEXHUYECKasl XapaKTePUCTHKA M JKCIUTyaranusa. KOHCTpyKIMU IOJyaBTOMaTHYECKUX U
aBTOMATHYECKHUX MPECCOB. Y CTPOMCTBO MPUBO/IA IPECCOBBIX ABTOMATOB, CHHXPOHHU3AIMS UX PabOTHI C
nuTareneM crekiomaccoid. O6opynoBaHue Ui HEHTPOOEKHOr0 (POPMOBAHUS, YCTPOMCTBO U IPUHIIMII
NEeUCTBUS LIEHTPUYT.

2.8. BeinyBHble cTekinodopMyrolIe MalluHbl. Pa3HOBUAHOCTH HPOLIECCOB BBIYBaHUS.
OCOOEHHOCTH TUTAHHUS CTEKIOMAacCOil BBIITYBHBIX aBTOMATOB. BBIIyBHBIE MAalIWHBI IS BBIPAOOTKH
TOJICTOCTEHHBIX Y3KOTOPJIbIX U TOHKOCTEHHBIX OECIIOBHBIX HOJBIX cTekyon3aenui. Kiaccudukauus u
HKCILTYaTAllMOHHBIE XaPaKTEPUCTUKH BBITYBHBIX CTEKIO(OPMYIOUINX MAIIWH. BBIyBHBIC MAIIMHBI JUIS
BBIPAOOTKM TOJCTOCTEHHBIX Y3KOTOPJBIX HU3Jenuil (crnoco® IBOMHOTO BbIAYBaHUSA). ABTOMAThl C
KaleJbHBIM nuTanueM (¢uaepusie), poropusie (Pyapan, BB 7, BB-12), cekunonnsie cepun 1S u AB.
TexHonornueckue cxembl paOOThl MalIMH, HPUHIMI JEHCTBUS, YCTPOWCTBO, KOHCTPYKTHUBHBIE
0CcOOEHHOCTH, B3aUMOACHCTBUE M CHHXPOHH3AIMS UX PAOOTHI C KaleJIbHBIM MUTATEJIeM CTEKJIOMACCOH.
Tunsl CHHXPOHU3ATOPOB U UX NMPUHIUN AeicTBUA. COBEPIIEHCTBOBAHME KOHCTPYKIIMH U MOBBIILIEHUE
MIPOU3BOJIUTEILHOCTH 000pYy/IOBaHUs (32 CUET NMPUMEHEHHs] MHOTOMECTHBIX (GopM u Jip.). [IpobGrembl
POOOTH3AIMH BCIIOMOTaTENIbHBIX OIEeparHi.

BakyymHbIe BbIIYBHBIE aBTOMAThI Ui BHIPAOOTKH TOHKOCTEHHBIX OECIIOBHBIX CTEKIOU3IEIHM
(mocyabl, Kkonb, obneryeHHOM Tapel). IIpuHIUOMATBPHOE YCTPOHCTBO KapyCeNbHBIX MallUH C
BaKyyMHBIM MTUTaHUEM, poTOpHBIX MamiuH (BC-24), poropHbIXx MamuH ¢ TabaeToyHbIM nutanuem (BP-
24) u TMHEWHO-KOHBEHEepHBIX MalIMH CTpyiHO-TabneToyHoro nuranus (Kopaunr). TexHonornueckas
CX€Ma BBIyBaHMsI, IPUHLHUI JEHCTBUS, YCTPOMCTBO, PEXKUM PabOThI, KOHCTPYKTUBHBIE OCOOEHHOCTH
BBIlyBHBIX aBTOMAaTOB, O0OPYAOBaHHE JUI1 MX MHUTAaHUS cTekiIoMaccoil. OCOOEHHOCTH AIKCIUTyaTalllu
BBIIYBHBIX aBTOMAaTOB B COCTaBE€ aBTOMAaTHUECKUX JIMHUH.

2.9. TlpeccoBbiiyBHBIE cTeKIO(OpMyOIIMEe MaIIWHbL. [IpUHIMIBI W cTaauu Tmpolecca
MIPECCOBBIIYBaHUS, €r0 XapaKTEepUCTUKA U HCIHOJb30BAHWE B MAIIMHHOM IPOU3BOJICTBE MOJBIX
CTEKJIOU3JIEeNHH (ITOoCyAbl, Tapbl). Pa3HOBUIHOCTH MPECCOBBIIYBHBIX aBTOMATOB: KapyCeJIbHbIE MAITMHbBI
tuna [IBM-12, wmammuel HenpepsiBHOro Bpamienus (IIBP-12), u koHBeliepHble MalIMHbI
HenpepbiBHOTO Bpamenns (HL-6-12). Cexnuonnsie aBToMmatel (cepum IS, AB). Hasnauenwme,
TEXHOJIOTUYECKas CXeMa, MPUHIUN JeHCTBUS, YCTPOHUCTBO, PEXHUM pPaOOTHL. Y CTPOHCTBO CHUIIOBOTO
MIPUBOJIa aBTOMATOB M CHHXPOHU3ALMs UX pabOThI C MUTATEIEM CTEKIIOMACCOM.

Pasoen 3. Ocnosvl npoekmuposanuss Cmeko1bHbIX 3460008 (KYPCOB8OI NPOeKn)

3ajaHue Ha TpoeKTUpoBaHUE NpeAnpuatus. OTHOCTaIUITHOE MPOEKTUPOBAHUE IO TUIIOBBIM
MIPOEKTaM - paboune MPOEKTHI U JBYXCTAJUIHOE IPOEKTUPOBAHNE HETUIIOBBIX OOBEKTOB - TEXHUUECKUE
MPOEKTHI U paboune yeprexu. CMeTHas yacTh npoekTa. HopMbl TEXHUUECKOTO MPOEKTUPOBAHMSL.

TexHUKO-?KOHOMHYECKOE  OOOCHOBAaHHE  TPOEKTUPYEMOrOo  00bEeKTa U O0OOCHOBaHHE
11e1ecOo00pa3HOCTH €ro MpOeKTHUpoBaHUs. BblOOp paiioHa CTpOUTENbCTBA, MCXOAHBIC NaHHBIE IS
IIPOEKTUPOBAHMSI: MOLIHOCTh MPEANPHUATHS, HOMEHKIATypa M TEXHUYECKMM YPOBEHb IpPOIYKIUH,
00eCreYeHHOCTh ChIPbEBHIMU MaTepHallaM, TOIUIMBOM, 3JIEKTPOIHEPTuell U TPYAOBBIMH pecypcami.
Bonpocbl KOHKypeHIIMM ¥ KOHKYPEHTHI B BBIOpaHHOH cdepe MpOU3BOACTBA, OINpPEAEICHUE
MEPCIIEKTUBHBIX MOTPeOUTENEeH IPOEKTUPYEMOM MPOIYKIIMH U COCTOSIHUE PhIHKA COBITA.

148



OOue pekoMeHJalMuK Mo pa3paboTKe TEXHOJIOTMYECKON YacTH MPOEKTa M €€ COJAEp)KaHHe.
O6ocHoBaHHEe BBIOOpA TEXHOJOTHYECKONM CXEMbl MPOEKTHUPYEMOTO IPOU3BOJICTBA U IOKa3aTelu
Hay4YHO-TEXHUYECKOTO YPOBHS TEXHOJIOTMYECKUX MPOEKTHBIX PELICHUH.

Omnpenenenre KOJIMYECTBA OTXOJ0B Ha KaXJAOW CTaJMU MPOU3BOJCTBA PA3JIMYHBIX M3ICIUN U3
cTekna. Pacduer NpOM3BOJACTBEHHOH NIPOrpaMMbl IIPOEKTUPYEMOIO MPEANPUSITHS, OIPEACICHUE
mokasaresei A mogdopa M pacueTa BceX BHUJIOB 00OPYAOBaHHUSA, OIpeleieHre OOMIMX MoKa3aTemneit
IIPOU3BO/JICTBA.

[IpoektupoBanue cocraBHbIX I1eXoB (CII) u mo3upoBouHO-cMecuTenbHbIX oTaeneHuid (1CO),
MIPUHIIMITEI KOMIIOHOBKH 000pyHOBaHUs B HUX. [IpHHIMIIBI pacueTa IUIOMIANM CKJIA0B, CHIIOCOB U
OYHKEpOB Ul IIMXTHI U ChIPbEBBIX KOMIOHEHTOB. Pacuer moka3areneil paboThl U MPUHIHUIIBI TOJI00pa
MEXaHUYECKOro U Tersiorexuuyeckoro ooopynosanus B JJCO u CII.

[IpoekTupoBanue MamuHoBaHHBIX 1ex0oB (MBII). [IpuHuumel BeIOOpa BHUIA CTEKIOBAPECHHOM
MeYyd M €€ radapuTHBIX pPa3MEpPOB, UCXOMAs M3 MPOU3BOAMTEILHOCTH W BHUJA BbIpaOaThIBaEMOM
npoaykuuu. [lonbop obopynoBanusi uis paboThl cTekioBapeHHO# mneun. [IpuHnunel BeiOOpa BHaa
000pyI0BaHUs ISl BEIPAOOTKU M (POPMOBAHMS PA3TUYHBIX H3/ICTHNA U3 CTEKIIA U CUTAIUIOB.

[TonGop obGopynoBanus s (OpMOBaHUS, OTXKUTra, OOpPaOOTKM U KOHTPOJSI KayecTBa
CTEKJIOM3/ICIINH, MPUHIIUIIBI pacueTa mapaMeTpoB UX pabOThl U KOMIUIEKTOBAHUS B €AUHYIO JIMHUIO.

I'pacdmueckas yacte npoekta. TpeboBanus ECK/I k conepkanuto, KOMIIOHOBKE U O(OPMIICHHUIO
rpaduueckux padbot npoekra. Ctannaptsl PO Ha mpoeKTHpOBaHUE IPOMBIIITIEHHBIX OOBEKTOB.

4 O0beM y4eOHOH TMCHMILINHBI

Bceero 7 Cemectp 8

Bun yueouoi padorer 3E | Axan. | 3E | Axan. 3E Axkan.

q, q, q,
OO6m1ast TpyA0€MKOCTh TUCITUTLIMHBI 7 252 o) 180 2 72
Konmaxmmuas paboma — ayoumopnuie 2,67 96 1,78 64 0,89 30
3anamusn;:
6 MOM uuce 8 hopme npaxmuueckoi 0,89 32 i i 0,89 30
noozomoexku
Jlexnun 0,89 32 0,89 32 - -
[Tpaktuueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
8 MOM uucie 8 popme NPAKmu4ecKoll 0,89 32 i i 0,89 30
Nn0020Mo6KuU
JlabopaTtopusie padoTs (JIP) - - - - - -
CamocrosiTesibHas padorTa 3,33 120 2,22 80 1,11 40
KonTakTHas camocTosTenpHas padora 0,01 0,4 - - 0,01 0,4
CaMocCTosATeIbHOE U3YUCHUE PA3/IeIIOB 332 | 1196 | 2,22 80 1.10 396
JUCIIUILINHEI
Buabl koHTpOJIS:
Kypcosoii npoekt - - - - + +
IK3aMeH 1 36 1 36 - -
KonTakTHas paboTa — MpOMEKyTOUHAS

0,4 0,4 -
arrecramnus 1 1 -
IToaroroBka K sK3aMeHy. 35,6 35,6 -
Buja uToroBoro KOHTpoOJIs: JK3aMeH Kypcosoii

NMPOEKT
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Cemectp

Bcero
Bu €OHOIT paboThI ! 8
abhe P 3E | Actp. | 3E | Actp. 3E Acrtp.

q, q, q,
OO6m1ast TpyA0€MKOCTh TUCITUTLIMHBI 7 189 5 135 2 54
KonTakTHasi pabora — ay1uTOpHbIE 2,67 72 1,78 48 0,89 24
3aAHATHA:
6 mom uucie 6 (popme npaKmuuecKou 0,89 24 ) i 0,89 24
no02omoeKu
Jlexun 0,89 24 0,89 24 - -
[Tpaktaeckue 3arstus (I13) 1,78 48 0,89 24 0,89 24
6 mom uucie 8 hopme NpaKmu4eckoul 0,89 24 ) i 0,89 24
Nno020MmMoe6KuU
JlaGopaTtopHusie padoTs (JIP) - - - - - -
CamocrosiTesbHasi padora 3,33 90 2,22 60 1,11 30
KonTakTHas camocTosTenpHas pabora 0,01 0,3 - - 0,01 0,3
CamMocTosATeIbHOE U3YUYCHUE Pa3/IeIoB 332 | 897 | 222 60 1,10 297
JIUCITUILINHEI
Bujabl KOHTpOJIS:
KypcoBoii npoekt - - - - + +
9K3amMeH 1 27 1 27 - -
KonTakTHass paboTa — MPOMEKYTOUHAS

0,3 0,3 -
aTTecTanus 1 1 -
IloaroroBka K 5K3aMeHy. 26,7 26,7 -
Bu MTOroBOro KOHTpOJIS: IK3aMeH Kypcosoii

NMPOEKT
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«CrnenunajbHble TEXHOJOTUH MPOU3BOACTBA BSIKYIIUX MATEPHUATIOB»

1 Heap aMCUMIUVIMHBI - YIUIYOJICHWE 3HAHWUW, YMEHUW, BIaJACHHH U (HOPMHUPOBAHHE
KOMIIETEHIIM B 00JaCTH (PU3MKOXMMHHM W TEXHOJIOTUM CHEIHAIBHBIX BSDKYIIUX MaTEpHAJIOB,
MOHUMaHUS OOIIMX 3aKOHOMEPHOCTEH MPOM3BOJACTBA M MPUMEHEHHS JSTHUX MaTepHaloB s
MOCJIEIYIOLIEH MPOU3BOJICTBEHHO-TEXHOJOTMUECKOW M HAyYHO-UCCIIEIOBATEIbCKOM JIESITEIbHOCTH B
00J1aCTH TEXHOJIOTHH BSDKYIIUX MaTepUANIOB.

2 U3yyeHue MUCHUILUIMHBI HAMPABJIEHO HA NMPUOOpPEeTEeHUN CJIAEIYHIIUX KOMIETEHUHH
HHIMKATOPOB HUX I0CTHKEHHUS:

IIK-3.1, T1K-3.2, [1IK-3.3, TIK-5.1, TIK-5.2, TTIK-5.3.

3Hamb:
® OCHOBHBIC BUJIBI CIICIIUAIBHBIX BSDKYIIIUX MAaTEPUAIOB U CIIOCOOBI UX MOJTYyUYCHUS,
® OCHOBHBIC TpeOOBaHHMS HOPMATHBHOW JOKYMEHTAI[Md Ha CBIPHEBBIC MATEPHAIBI M TOTOBYIO

MPOJYKIHIO;
® METOJIbl OIIEHKH KauyecTBa FOTOBOI MPOAYKIIUU;

ymemy:

® [PUMEHSTH TECOPETUUYECKUE 3HAHUS 110 XUMHUHU U TEXHOJIOTUHU CHEIUATBHBIX BSHKYIIUX MaTepUaiOB B
CBOEH HAyYHO-TIPOU3BOACTBEHHOM EATEIHHOCTH;

® [IPOBOJAUTH CTaHAAPTHBIE H CEPTU(PHUKAIMOHHBIC HUCIBITAHUA MAaTEpUANOB, W3ACTUH U
TEXHOJIOTHYECKHUX MPOIIECCOB.

® yCTaHaBIMBaTh TpPeOOBaHHWA K  TEXHOJOTHYECKMM  IIpoleccaM C  LEeNbI0  CHUIKCHHS
MaTepUaIoeMKOCTH, SHEPTOEMKOCTH U MAJIOOTXOIHBIX TEXHOJIOTUH;

® TMPOBOJUTH aHAIM3 HAYYHO-TEXHUUECKOU JIUTEPATYPHI,

61a0emn.

® HaBbIKAMU OpraHU3allMM M OCYIIECTBJICHUS BXOJHOTO KOHTPOJIS ChIpbS W MaTepHaJIOB,
HCIIOJIb3YEMBIX B MPOU3BOJCTBE CIELUATIBHBIX BSLKYIIUX BEIIECTB;

® HaBbIKAMU BEJCHHS TEXHOJOTUYECKOTO TMpOIecca MPOM3BOJCTBA CIEIHMAIBHBIX  BSDKYIIUX
MaTepHaJIOB B COOTBETCTBHH C TPEOOBAHUSIMU TEXHOJIOTHYECKOTO PETIaMeHTa;

e HaBbIKaMU IUIAHUPOBAHUS M TPOBEICHUS HAyYHBIX HCCIEOBaHMN B OOJIACTH CHHTE3a HOBBIX
CIEUUATBHBIX BSKYLIUX MaTepUAIIOB.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI

Paszoen 1. Texnonozusn 2uncoguix @aicyujux mamepuanos

Knaccudukanust THICOBBIX BSDKYIIUX. BUABI CBHIPREBBIX MaTe€pUaiIoB ISl MPOU3BOJICTBA
TUICOBBIX BSOKYIIMX. Vcmonb3oBaHue cynbhaTconepkammx oTrxonoB (docdorunca u 1p.) B
MPOM3BOJICTBE THIICOBBIX BSIKYINIUX MarepruagoB. OCOOEHHOCTH TEXHOJOTHYECKON IOJATOTOBKH
Cynb(haTcoaepKalIfX 0TXO0I0B IS UX MOCIEAYIOIEH mepepadoTKU B TUIICOBBIE BSXKYIIHUE.

DuU3NKO-XMMUUECKHE OCHOBBI  Tpoliecca germapatanuu  runca. CocTaB  TPOIYKTOB
JeTuapaTalnuy, OCOOCHHOCTH UX KPUCTAJUTMUECKOTO CTpOeHMs. BiiusHue ycloBuil AeruapaTaliiy rurnca
Ha CBOMCTBA M KQ4€CTBO TUTICOBOTO BSIKYIIIETO.

[Ipou3BOACTBO CTPOUTENBHOTO M  BBICOKONPOYHOIO THUICA. TEXHOJOTUYECKHE CXEMBbI
MPOM3BOJICTBA. [ E€XHOJIOTMYECKHE TMapaMeTphl pPabOTHl ammapaToB JJis JETHApATAIlMk  THIICa.
[Tpon3BOICTBO aHTUAPUTOBOTO BSIKYIIETO M BBICOKOOOKHTOBOTO THUIICA.

[Mupparaius U TBEpACHUE THUIICOBBIX BSHKYIIUX. MeXaHW3M TUpaTaliiid CTPOUTEIHHOTO THIICA.
PerynupoBanue mpomeccoB CXBAaThIBAaHUS M TBEPACHUS TUIICOBOTO BSDKYIIETO, KiIacCH(UKAIUS
XUMHUYECKUX J100aBOK. MeXaHu3M THIpaTallud aHTUIPUTOBOTO BSDKYIIEro. Poib akTHBU3aTOPOB
TBepJeHus aHruapuTa. CBOMCTBA TUIICOBBIX BSIKYIIIHX.

CMenaHHble Tuncocoiepxanye Bsxyme. [[puurHbsl HU3K0M BOJOCTOMKOCTH Y MOBBIIICHHOM
MOJI3y4E€CTH THICOBBIX M3ienuii. CriocoObl MOBHIICHUS BOAOCTOMKOCTH THIICOBBIX BOKYITUX. COCTaBBI,
MOJIy4E€HHUE U CBOMCTBA THIICOCOAEPKAIINX BXKYIUX. O0IacTh IPUMEHEHHUS TUIICOBBIX BSXKYILUX.

Pa3zoen 2. Texnonoecus u36ecmro8vix u MAeHE3UANbHBIX BAACYUUX MATNEPUATO8

Buner usBectu. Kiaccudpukauust u TpeOoBaHUS K KadyecTBY KapOOHATHOTO ChIpbS IS
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MPOM3BOJICTBA HW3BECTU. BIUsSHUWE TEXHOJIOTHMYECKHX (AKTOPOB HA MPOIECC OO0XKHUIra M Ka4eCTBO
W3BECTHU.

IIpou3BOACTBO BO3AYIIHOW H3BECTH. XapaKTEPUCTHKA IICYHBIX arperaTroB Ui NPOU3BOJCTBA
u3BecTU. BiusiHue kauecTBa ChIphEBbIX MAaTEpUaIOB Ha BEIOOD MEYHOIO arperaTta.

I'mpparanusa U TBepAEHUE BO3LYIIHOM M3BECTH. MeXaHU3M B3aUMOJACUCTBUS U3BECTU C BOJOM.
lamenne wu3BeCTH B MYHIOHKY M TecTO. TBepAeHHE HW3BECTKOBBIX PACTBOPOB IMpU OOBIYHOI
Temreparype. MexaHu3Mbl THUAPATAIIMOHHOTO W KAapOOHATHOTO TBEPJCHUS HW3BECTHU. 1BepJCHUE
M3BECTKOBO-IIECYaHBIX PACTBOPOB TP MOBBILICHHBIX TeMIepaTypax. BzauMoaeiicTBrue okcuia KajibLus
C KpPEMHE3eMOM B Cpe/ie€ HACHIIIEHHOTO BOJSHOrO Mapa. MexaHu3M TUIPOCHIMKATHOTO TBEPICHUS
M3BECTKOBBIX pacTBOPOB. O01IaCcTh MPUMEHEHHSI BO3IYITHOM U3BECTH.

Pa3HOBHIHOCTH MarHe3WalbHBIX BSOKYHNIMX MaTepuanoB. (OCOOCHHOCTH  JIHUCCOIHMAIINU
MarHe3utra W JojoMuTta. lIpon3BOACTBO KAayCTMYECKOrO MAarHe3uTa M KayCTHYECKOIro JO0JOMMTA.
3aTBOpPEHHE MarHe3MAJIbHBIX BSIKYIIUX PpAcTBOpamMHu cojieil. MexaHu3M TBEpJIEHUS KayCTUUYECKOIro
Mar"e3uTa M KaycTudeckoro gojomurta. CBoiicTBa U 001acTh MPUMEHEHHUS MarHe3WalbHbBIX BSDKYIIUX
BEILIECTB.

Paszoen 3. Cneyuanvrovle yemenmuol

TammoHaxxHbsle 1eMeHTHI. [lomydeHue, cocTaBbl, CBOWCTBA © 00JacTh MPUMCHCHHUS.
Ontumuzanus cocTaBa U CBOUCTB.

AJIOMUHATHBIE 1IEMEHTBHl. XHUMHMUYECKHMH M MHUHEPAIOTHYECKUN COCTaB TJIMHO3EMHCTOTO
ueMeHTta. llomydyeHue TJIMHO3EMHUCTOrO LIEMEHTA IUIaBICHUEM M METOAOM crnekanus. CTpoeHue u
CBOMCTBAa BBICOKOQJIIOMHUHATHOIO pacIliaBa, BIUSHHE pEXUMa OXJKICHHUS Ha (a3oBbI cocTaB
knuHKepa. [Ipoueccsl ruiparanuy 1 TBEPACHUS TIMHO3EMHUCTOrO IieMeHTa. OCOOCHHOCTH TEXHOJIOTUU
BBICOKOTJIMHO3EMHUCTBIX IIEMEHTOB.

Pacmmpsronnecss 1 Hanpsiraomue 1neMeHTsl. Jlehopmanus 1eMeHTHOTO KaMHsl, MEXaHU3M €ro
pacIIMpEeHHs] W CaMOHAIpPsDKEHUsA. BHIbI pacmupsiomuyxcss KOMIIOHEHTOB, HMX XapaKTePHUCTHKA,
KUHETHKA TUApaTayu. TeXHONOTHs U CBOICTBA CyNb(paTHPOBAHHBIX KIMHKEPOB.

Pa3zoen 4. Paznosuonocmu nopmaanoyemenma

Knaccudukanus nemenToB. PazHOBUAHOCTH MOpTiIaHalieMeHTa. HopMmupoBaHue crienuanbHbIX
CBOWCTB IIEMEHTA.

Bricokornpounsie u OBICTpOTBepeIonIe IeMeHThl. ONTUMHU3alKsg TMPOIECCOB OOXWTa U
M3MENbUCHHS KIUHKepa. MoauduiupoBaHue CTPYKTYPhl KIMHKEPHBIX MHHEPAJIOB W ONTHMHU3AIIMS
¢dazoBoro cocraBa KJIMHKEpa. BrusHue 100aBOK, yckopstomux mpoiecc TBepAaeHus. OcoOeHHOCTH
TEXHOJIOTHH 0COOOOBICTPOTBEPACIONINX [IEMEHTOB.

HexopatuBHble 1emMeHTHl. [lpupoma 1IBETHOCTHM KIMHKEPHBIX MHUHEPAJIIOB U LIEMEHTOB.
OCOOEHHOCTH XHWMHYECKOTO M MHHEPAJIOTHYECKOTO COCTABOB CHIPHEBBIX CMECEed U KIMHKEPOB.
[Tpon3BoacTBO 6€7I0TO MOPTIAAHIAIIEMEHTA, METOJIBI OTOSTUBAHUS KIMHKEpA.

MHOroKOMIOHEHTHBIE IIeMeHThI. Kiaccudukanus 106aBoK i IIEMEHTOB. BiusiHIe aKTHBHBIX
MUHEpaJIbHBIX J00OABOK Ha MPOIECC TBEPACHUS U CBOMCTBA BUKYIIMX BemecTB. COCTaBbl, CBOMCTBA U
o0jacT TPUMEHEHHsS MHOTOKOMIIOHEHTHBIX IeMeHTOB. [Ipollecchl uX THapaTaluu W TBEpIACHUS,
COCTaB M CTPYKTypa ruapaTHbIX (a3. Y CTOWYNBOCTH MHOTOKOMITOHEHTHBIX IIEMEHTOB MPOTUB JEHCTBUS
arpecCUBHBIX CpPE]l.

Pazoen 5. Mamepuanwvt ons cyxux cmpoumenvHuix cmecetl

OcHoBHbIE TepMUHBI U onpeeneHus. Kinaccudukaims cyxux CTpOUTENbHBIX CMECEH.

Martepuanbl 1j1si Tpou3BOACTBa cyxux cTpouTenbHbIXx cMecerd (CCC). O6mme TpeGoBaHUSA K
Marepuanam s npousBoactBa CCC. MunepanbHble BspKymiue. Mcrnonb3oBaHHE MOIMMEPHBIX
BspKymux marepuanoB B coctae CCC. 3anomuaurtenu mist CCC. Knaccudukaius u cBOWCTBA MECKOB.
Hanonaurenu ana npousBonactea CCC. Bnusnue nanonnuteneid Ha cBoiictBa CCC. Ilpupoanbsie u
CUHTETUYECKHE BOJOKHUCThIE HanoaHuTeu. [Ipuponnsie n uckyccrtBennslie nurmeHTs! 1uist CCC.

OyHKIHOHANBHBIE J00aBku st mpon3BoacTBa CCC. Monudukammsi CTpOUTENBHBIX PaCTBOPOB
nob6askamu. O6mue TpeboBaHus K QyHKIMOHATBLHBIM no0aBkaM. Knaccudukanus no6aBok, g00aBKH
mepBoii ®W BTOpOW odepenau. Bonmopenyuupyroommue 100aBKH — MIACTH(PUKATOPBI, Cymep- U
runepruiacTu(GUKaTopbl: COCTaB, CTPYKTYpa, CBOMCTBA, CPAaBHUTENIBbHBIE XapaKTEPUCTUKH. MexaHu3M
BOJIOPENYIMPYIOMIETO JAeUCTBUS 100aBOK. BomoynepxkuBaronue A00aBKHU: COCTaB, CTPYKTypa U
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cBOMCTBA. MexaHusM BojoynaepxkaHusa. PenucneprupyeMble IOJIUMEPHBIE IIOPOIIKU: COCTaB,
MoJIyueHue, CBOMCTBAa. BiusHue peaucneprupyemMblx MOJMMEPHBIX MOPOIIKOB Ha CBOICTBa
CTPOUTENILHOTO pacTBOpa. Bojoynepkuparomme W 3arymaromue a100aBku. Bo3ayxoBoiekaromiue
nob6aBku—TopoodpazoBarenu. Mexanusm aeicteusi [IAB npu BoBiieueHHH BO31yXa B CTPOUTEIBHBIN
pactBop. Jlo0aBKM—TICHOTaCUTENH, MEXaHU3M WX JelcTBus. [IpuMEHEHHe MEeHOTacuTeNeld B COCTaBe
CCC mpu mpou3BOJACTBE CaMOYIUIOTHSIOIIMXCS M CAaMOBBIPAaBHHUBAIOIIMXCS pacTBOpoB. JloGaBku —
PEryasSTOpbl CXBAaThIBAaHUA M YCKOpUTeNnu TBepAaeHus. [IpoTtuBoycamounbie n00aBKu. buokopposus
3aTBEPACBIIUX CTPOUTEIHHBIX PACTBOPOB U MEPHI €€ MPeI0TBpaAICHUs, TOOAaBKU—OUOIIH/IBI.

Pazoen 6. Texnonocus cyxux cmpoumenvHuix cmeceli

[TocnenoBarenbHOCTh Pa3pabOTKU PELENTYp CyXuX cMeceil. PacueT opueHTHpPOBOUHOTO COCTaBa
CTPOUTENBHOIO pacTBopa. OneHKa IPOEKTHPYEMBbIX CBOMCTB PAacCTBOPHOM CMECH U 3aTBEPIEBLIETO
CTPOMTENILHOTO pacTBopa. BpiOop BsDKyllero Marepuaina, 3aloJHUTENs, HANOJHHUTENs U J00aBOK
nepBoii ouepenu. [IpensapurensHoe ucnbitanue cBoiictB CCC. Ilombop moGaBok BTOpOW ouepeu.
Bri6op okonuarensHoit perentypsl CCC. I[IpuHnunuanbHas TEXHOJIOTHYECKas cXeMa MPOU3BOJICTBA
CCC. Ocobennoctu npousBoactsa CCC pa3ianyHOro Ha3HaAuYEHUSI.

CaoiictBa CCC, pacTBOpHBIX CMeCEW M 3aTBEPJEBLIMX PACTBOPOB PA3JIMUYHOIO HA3HAYEHUS.
CpoiicTBa TOTOBBIX K YNOTpEOJEHHMIO pPacTBOPHbIX cMecedl. CBOMCTBa 3aTBEPAEBIIMX PAaCTBOPOB.
Meroast ucneitanuss CCC. Ilpumepnsie peuentypel CCC  ayis  BBIOJIHEHHS IUIMTOYHBIX,
BBIPaBHUBAIOIINUX PabOT, CUCTEM TEILIOM3O0JIALIUHU, YCTPOUCTBA HAIMBHBIX MOJIOB, THIPOU30ISIIMOHHBIX
CCC.

4 O0beM yueOHO# TUCHMILIUHBI

Bceero '] cemecTp 8 cemectp
Bunel yue6HoI paboThl 3F Al;aﬂ 3E Alflaz[. 3E AII(IaIl.
OO01mas TpyT0eMKOCTh TUCITUTUTHHBI 9 324 4 144 5 180
KonrakTHas padora — ayiuTopHbBIE 4 144 1,78 64 222 80
3aHATHSA:
6 mom uucne ¢ popme 089 | 32 | 044 | 16 | 044 | 16
HPAKMUYECKOU N0O20MOBKU
Jlexnun 1,33 48 0,44 16 0,89 32
Jlaboparopusbie pabots (JIP) 0,89 32 0,44 16 0,44 16
8 MoMm uucie 8 popme NPaKmuyecKoll 0,89 30 0,44 16 0,44 16
Nn0020MOBKU
IMpakTnueckue 3anrstus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 4 144 2,22 80 1,78 64
KoHTakTHasi caMocTosITeNIbHAS paboTa 04 04 -
4 2,21 1,78
CaMocTosTenbHOE N3YUeHHUE Pa3/IeioB 1436 79.6 64
JUCITUTUTAHBI
Buabl KoHTpOJIA:
3auer ¢ OLEeHKOM + + - -
JK3aMeH 1 36 1 36
KonTaktHas padora —
0,4 - 0,4
MTPOMEXKYTOYHASI ATTECTALUS 1 i 1
IToaroroBka K 3K3amMeHy 35,6 - 35,6
3aver ¢
Buja nToroBoro KOHTpoOJIs: . JK3aMeH
OIIEHKOH
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Bcero 7 cemecTp 8 cemectp

Bunpsl yueOHoli paboThI 3E Af{Tp. 3E Af{Tp. 3F A(t:lTp.
OO01mast TpyA0eMKOCTh TUCIUTUTHHBI 9 243 4 108 5 135
KonTakTHasi paboTa — ayiMuTOPHBbIE 4 108 1.78 48 222 60
3aHATHS:

6 mom uucne 6 popme 089 | 24 | 044 | 12 | 044 | 12
NPAKMUYUECKOU ROO20MOBKU
Jlexuuu 1,33 36 0,44 12 0,89 24
JlabopaTopHbie padoTs (JIP) 0,89 24 0,44 12 0,44 12
8 MOM Uucie 8 hopme NPAKmu4eckoll 0,89 o 0,44 19 0,44 12
no02omosKu
ITpaktuueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 4 108 2,22 60 1,78 48
KoHTtakTHas camocTosTenbHas pabora 0,3 0,3 -
4 2,21 1,78

CaMocTosTeIbHOE N3YUCHUE Pa3/IeioB 107,7 597 48
JUCIUTIINHBI
Buabl KOHTpOJIS:
3auem ¢ ouenkou + +
IK3aMeH 1 27 - - 1 27
KonrakTtHas paboTa - 03 ) 03
MIPOMEXKYTOYHAs aTTECTAIIHS 1 - 1
IloaroroBka K 3K3aMeHy 26,7 - 26,7

3auer ¢ IK3aMeH
Bua uTOoroBoro KOHTpoOJIA: .

OIIeHKO¥i

AHHOTanusA padoyeil NPOrpaMMspl JUCHUIIIMHBI
«CrnenuajbHble TEXHOJOTMH MPOU3BOCTBA KEPAMUKI»

1 Heab nucuMnanHbl — npuoOpeTeHre o0ydarouMucs yriyOaeHHbIX 3HAaHUH, HEOOXOANMBIX
crenuagucTaM B  O0JIaCTH  TEXHOJOTHMM KEepaMHUKH, JUIsl TOCIEeAyIolled MpOU3BOACTBEHHO-
TEXHOJIOTUYECKOH W HAyYHO-HUCCIIENOBATENIbCKOW  JEATENBHOCTH, JUIsl TOJIY4YEHHMs] MPOAYKLIHU
3aJIaHHOT'O KauecTBa M TEXHUYECKH IPAMOTHOTO €€ IPUMEHEHUSI.

2 B pesyabTaTe H3y4eHUs: AUCHUILINHBI 00y4aIOIUIICH JOJI/KEH:

Obnaoams cneayoIUMU KOMIETCHIUSIMU U MHAUKATOPAMH UX JTIOCTHIKEHUS:

[1K-3.1, T1K-3.2, TIK-3.3, TIK-5.1, TIK-5.2, [1K-5.3.

3namo:

- TEXHOJIOTMYECKHE IIPOLECCHl IOJYYEHHs CIELUAIbHBIX BUIOB KEPAMUKH; METOJBI
TEOPETUYECKOTO0 U  DKCHEPUMEHTAJbHOIO HCCIEAOBaHHUS B 0OJacTH CHHTE3a CHEHalbHBIX
KepaMHU4ECKHX MaTEpUasoB;

- TpeOOBaHUs CTaH/IaPTOB Ha CHEMAIbHBIE BUIbI TOTOBOM MPOTYKIIHH;

- METO/IbI OLIEHKH KauecTBa FOTOBOM MPOAYKLIUN;

- OCHOBBI OXpaHbl TPyJa, MPOTHBOINOXAPHOM TEXHUKU M 3alIUTHl OKPYXKAIOIIEH Cpelbl Mpu
OpraHM3alM U yIpaBICHUH IPOU3BOICTBAMHU KEPAMHUECKUX MaTEPHUAIOB.

Ymems:

- NPUMEHATh TEOPETUYECKUE 3HAHUSA IO XUMHMM U TEXHOJIOTMM CIELHUAIBHBIX KEPaMUYECKHX
MarepuanoB npu BeimostHeHHH HUP 1 BeIMycKHO# KBamnpuKamoHHO#M paboThI;

- YCTaHABIMBAaTh TPEOOBAHUS K CIICIHATILHBIM TEXHOJOTHUYECKUM IPOIEcCaM C LENbI0 CHUKCHHS
MaTepUaIOEeMKOCTH, SHEPTOEMKOCTH U CO3AaHUS MAJTOOTXOAHBIX TEXHOJIOTHIA;
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- MPOBOAUTH aHAIN3 HAYYHO-TEXHUYECKOU JTUTEPaTypHI.

Braoemy:

- 3HaAHMSIMM O B3aUMOCBSI3U COCTaBa, CTPYKTYpPBl, CBOMCTB M TEXHOJIOTUU CIELMAIBHBIX BUOB
KepaMHUYECKUX MATEpUAJIOB;

- METO/IaM{ OpraHU3aLUU U OCYLIECTBIIEHUSI KOHTPOJISI CBOMCTB TOTOBOW IIPOAYKIIMH;

- IUIaHUPOBAaHHMEM U TIPOBEJCHHEM HAy4YHBIX HCCIEIOBaHUNA B 00JacTH CHHTE3a HOBBIX
CIELIMAJIbHBIX KEPAMUYECKUX MaTepUaOB;

- croco0amu MOMCKAa U aHalIM3a HayYHO-TEXHUYECKON JIUTepaTyphI.

3 Kpartkoe conep:kanue JMCIHUIIIHHBI

Paznen 1. Kiaccudukanus kepamukd. XuUMUYECKas TEXHOJOTHS CTPOMTEIIBHOW |
X03SHCTBEHHO-OBITOBOW KEPAMUKHU

1.1. Knaccubpukamuss kepamuku. OCHOBHBIC BHJABl HM3JEIHH, HW3TOTAaBIMBACMbBIX W3
CTPOUTENIbHON KEpPaMHUKH, OrHEYIOpPOB, TEXHHUYECKONW KEpaMHUK{, UX Ha3Hau€HUE U NPUMEHEHHE,
TEXHUYECKUE MTOKA3ATENH, IPUMEHSIEMbIE ISl UX XapaKTEPUCTHUKHU.

1.2. Xwumuyeckas TEXHOJOTHS CTPOHMTENBHONM W  XO3SHCTBEHHO-OBITOBOM  KEpaMHKH.
OTinuuTeNnbHble 0COOCHHOCTH TEXHOJIOTMH M3ICNUN CTPOUTEIHHON KEpPaMUKH M UX KiaccH(HKaIus.
CreHoBBIE MaTepuaibl 1 OCOOEHHOCTH UX TEXHOJIOTUU. TeXHOIOrus APEHAXKHBIX U KaHAIU3ALMOHHBIX
TpyO, pacagHbIX IUIUTOK, INIUTOK JAJISl TIOJIOB. XUMUYECKU CTOHKAs KepaMuKa.

1.3. Xo3siictBeHHO-ObITOBas Kepamuka. M3nmenms u3 ¢asHca u  ¢apdopa. CanurtapHo-
CTpOUTENbHAsA KEpaMHKa. | 1a3ypoBaHue U IEKOPUPOBAHUE U3IECTUH.

Pa3nen 2. Xumuueckne TEXHOIOTMH OTHEYIIOPOB U TEIUIOU30JIALIMOHHBIX MaTEPUAIIOB

2.1. TpeboBaHusi K OrHEYHNOpPHBIM MaTepuajgaM U TEIUIOM3OJSIIMOHHBIM MaTepUallaM.
Knaccudukanus, TUITBI ¥ BUJBI OTHEYIOPOB, XMMHUYECKHH U (ha30BBIN cOCTaBbl, GU3NKO-XUMUYECKUE U
AKCILTyaTal[MOHHbIE CBOMCTBA.

2.2. TexHOJOrMYeCKHe CXEMbl MPOM3BOJICTBA, OTIMYUTEIbHBIE MPHU3HAKKM U OCOOEHHOCTH
TEXHOJIOTUU OTHEYIIOPOB.

2.3. TexHOJOrMYECKHE CXEMbl MPOM3BOJCTBA, OTIMYUTEIbHbIE MNPU3HAKM U OCOOEHHOCTH
TEXHOJIOTUM KEpPaMHUYECKUX TEIUIOM3OJSAIMOHHBIX MaTepuanoB. IIpuMeHeHne OrHeymopoB U
TEIION30JSIIMOHHBIX MaTEpUaAJIOB B IPOMBIIIICHHBIX TEIUIOBBIX arperarax.

Paznen 3. Xummnueckue TeXHOJIOTMN TEXHUUECKON KEPaMHUKHU

3.1. XumHuueckue TEXHOJIOTUH TeXHH4Yeckod kepamuku. Knaccupukanus v OTAMYUTETbHBIE
OCOOCHHOCTH TEXHMYECKOM KepamMHMKu. KepaMuka W3 MpOCTHIX M CIOKHBIX TYIOIJIaBKUX OKCHJIOB.
Kepamuka Ha OCHOBE CHJIMKATOB U AJIFOMOCHIIMKATOB.

3.2. Kepamuka Ha OCHOBE TMOKCUJA THUTAaHA, TUTAHAaTa Oapus U IPYTUX COEIUHEHUHN C BHICOKOM
IUDJIEKTPUYECKOM  mpoHunaemMoctelo.  Kepammueckue — KOHIEHCATOPBI,  CETHETO3JIEKTPHKH,
nbe3okepamuka. @eppoMarauTHas KEpaMuKa.

3.3. MammHOCTpouTeNnbHAs Kepamuka. CBepxipoBoasdmas Kepamuka. OnTudyeckas KepaMmHKa.
Kepamunueckas 6pons. buokepamuka.

Paznen 4. Kepamuka u3 OECKHCIOPOIHBIX COEAMHEHUN W KEpaMHUUYECKHE KOMITO3UIIMOHHBIE
MaTepHuaibl. Mexanuyeckast 00paboTka U MeTaNTU3alus KepaMUKH

4.1. KepamMuka Ha OCHOBE BBICOKOTEMIEPATYPHBIX OECKHCIOPOAHBIX  COEIMHEHUH.
Kepamuueckrie KOMIIO3ULIMOHHBIE MATEPHAJIBI.

4.2. OcobeHHOCTH MexaHudeckoi o0paboTku kepamuku. Meramnuzauus kepamuku. Bakyym-
IUIOTHBIE CIIau KEPAMMKH C METaJlJIaMHU.

4.3. IlepcneKTUBBI COBEPIICHCTBOBAHUS TEXHOJOTHM KepaMmuKkH. [lepexon Ha HaHOYpOBEHb —
JaJIbHENIIee pa3BUTHE TEXHOJIOTMHM KepaMHUKH. OTKa3 OT TEXHOJIOTUM, BPEIHBIX Ul 340POBbsI JIIOJEN U
OKpYy»Katomen cpeapl. [I[pumeneHrne HoBOro 000py1I0BaHuUS.
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4 O0beM yueOHOH TUCHUILINHBI

Beero Cemectp
Bun yuebHoO# paboTh /
3E | Axam. 3E Axapn,. 3E Axapn,.
q. q. q,
OO6m1ast TpyA0€MKOCTh TUCITUTLUIMHBI 9 324 4 144 5 180
KonTakTHasi pabora — ay1uTOpHbIE 4 144 1,33 48 2,67 96
3aAHATHA:
6 mom uucie 6 (popme npaKmuuecKou 0,89 32 i i 0,89 32
no02omoeKu
Jlexun 1,33 48 0,44 16 0,89 32
[Tpaktaeckue 3arstus (I13) 1,78 64 0,89 32 0,89 32
JlaGopaTtopHusie padoTs (JIP) 0,89 32 - - 0,89 32
8 MOM uucie 8 popme NPAKmu4ecKoll 0,89 32 i i 0,89 30
Nno020mMo6Ku
CamocrosiTesbHasi padora 4 144 2,67 96 1,33 48
KonTakTHas camocTosTenpHas pabora 0,01 0,4 0,01 0,4 - -
CamMocTosATeIbHOE U3YUYCHUE Pa3/IeIoB 3.99 | 1436 | 2.66 95.6 133 48
JIUCITUILINHEI
Bujabl KOHTpOJIS:
3auyer ¢ OEHKOM - - + + - -
9K3amMeH 1 36 - - 1 36
KonTakTHass paboTa — MPOMEKYTOUHAS
0,4 - - 0,4
aTTecTanus 1 1
IToaroToBKa K 3K3aMeHy 35,6 - - 35,6
3auyer ¢
Bu MTOroBOro KOHTpOJIS: 9 IK3aMeH
OLICHKOI
Beero - Cemectp
B yueOroi padots: 3E | Actp. 3E | Actp. | 3E | Actp.
q. . q,
OO61mas TpyA0€MKOCTh AUCHIUTIINHBI 9 243 4 108 5 135
KonTakTHas paboTa — ayAuTOpPHBbIE 4 108 1,33 36 2 67 72
3aAHATHA:
6 MOM uucie 8 hopme npaKmuueckou 0.89 24 i i 0,89 24
noo02omoeKu
Jlexnun 1,33 36 0,44 12 0,89 24
[Tpaktaeckue 3arstus (I13) 1,79 48 0,89 24 0,89 24
JlaboparopHbie padboTs (JIP) 0,88 24 - - 0,89 24
8 MOM Huce 8 hpopme NPaKmu4ecKoll 0.89 24 i i 0,89 24
Nn0020Moe6KuU
CamocrosiTeJibHas pa6oTa 4 108 2,67 72 1,33 36
KonTakTHas camocTosTenpHas paboTa 0,01 0,3 0,01 0,3 - -
CamocTosiTeTbHOE H3YUCHHE Pa3/IeIOB 399 | 1077 | 2.66 71,7 1.33 36
JUCLIUILINHEI
Buabl KoHTpOJIA:
3auyer ¢ OEHKOM - - + + - -
IK3aMeH 1 27 - - 1 27
KoHTtakTHass pabora — mpoMexyTodHas
0,3 - - 0,3
aTTecTanus 1 1
IToaroToBka K 3K3aMeHy 26,7 - - 26,7

156




3auyer ¢
Bua uToroBoro KOHTpoOJIA: - IK3aMeH
OLIEHKOMH

AHHOTanuA padoyeil NPOrpaMmMbl IUCUUNIMHBI
«CrnenuajJbHble TEXHOJOTHU CTEKOJ U MATEPUATIOB HA UX OCHOBE»

1 Heab AucUMIUIMHBI — YriayOJieHHWE 3HAHWNA, yMEHUWH, BIaJeHUd U (GopMHUpOBaHUE
KOMITIETEHIIMI B 00JIACTH CTPOUTENIbHBIX, TAPHBIX, COPTOBBIX, TEXHUUYECKUX BHUJIOB CTEKOJI, MAaTEPHAIIOB
Ha UX OCHOBE, CTEKJIOU3/IEJINN U CIELMAIBHBIX TEXHOJIOTUM, UCIIOIb3YEMbIX IIPH X IPOU3BOCTBE.

2 B pe3yJabTarte U3y4YeHHs JUCUMILIMHBI 00y4alOIIHUIACH 10JI7KEH:

Obnadoams cneayoUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JTIOCTHIKEHUS:

1IK-3.1; [IK-3.2; IIK-3.3; [IK-5.1; IIK-5.2; IIK-5.3

3nams:

— KJaccU(PHKAIUIO, XUMHUYECKHUE COCTaBbl, (PU3UKO-XMMHUYECKHE U IKCIUTyaTallMOHHBIE CBOMCTBA
CTEKOJI ¥ CTEKJIOMATepUasoB Pa3IMuHOr0 Ha3HAUCHUS;

— TEOPETUYECKUE OCHOBBI, CIIOCOOBI U METOJIbI MOJIyYE€HHUS CTEKOJI U CTEKJIOMAaTepUalIoB, IapaMeTphl
OCHOBHBIX CTaJIu{ UX MIPOU3BO/ICTBA;

— OCHOBHBIE HAIIPABIICHUS U MEPCIEKTUBHI Pa3BUTHS TEXHOJOTHI CTEKIIa M CTEKIIOMATEPUAIIOB.

Ymemn:

— TPOBOJAUTH U3MEPEHHUs CTIeHU(PUUECKUX CBONCTB CTEKOJ U CTEKIIOMATEPUAIOB;

— WCMOJb30BaTh HOPMATUBHBIE JIOKYMEHTHI 1O TEXHOJIOTUSM, KadyeCcTBY U CTaHAapTH3aIUuU
CTEKJIOU3/ICIIHIA;

— TIPUMEHATh TEOPETUYECKUE IOJIOKEHUS K aHalu3y pPe3yJbTaTOB HAYYHBIX M TEXHOJIOIMUYECKUX
UCCIIEIOBaHUM B 00JIACTH CTEKOJ U CTEKJIOMATEPHAIIOB.

Braoemy:

— METOJaMH 3KCIIEPUMEHTAIBHOTO ONpPEEICHUs CHeU(PUUIECKUX CBOMCTB CTEKOJ M MaTepUalioB B
COOTBETCTBHUH C UX (PYHKIIMOHAIbHBIM Ha3HAYEHUEM;

— HaBbIKaMM IUIAHUPOBAHUS, IOCTAHOBKM M IIPOBEIEHUS DKCIEPUMEHTA, W3JIOKECHHS M aHaIu3a
Pe3yabTaTOB SKCIIEPUMEHTA MIPU BHIMOJIHEHUH UCCIIEI0BATEIbCKON pabOThI;

— METOJaMH  YOpaBJIEHHS  XUMHKO-TEXHOJOTMYECKHMMM  TIpolleccaMd B IPOU3BOJICTBE
KPYNTHOTOHHAKHBIX U CIIEHUATbHBIX BUJIOB CTEKOJ M CTEKJIOMAaTEpUaIIOB.

3 Kpartkoe conep:kanue JMCIUILTHHBI

Pazoen 1. Texnonozus KpynHOMOHHAIHCHBIX BUOOE CMEKO]L

1.1. JIucroBoe cTekno. XapakTepUCTUKA, ACCOPTUMEHT, XMMUYECKHHA COCTaB, TEXHOJIOTMYECKHE
U JKCIUTyaTallMOHHbIE CBOMCTBA JIMCTOBBIX CTEKOJ. TeXHOIOrHMueckas cXeMa MpPOM3BOJACTBA, COCTaB
TEXHOJIOTUYECKUX  JIMHUM, XapakTepUCTHKAa OCHOBHBIX  TEXHOJOTMYECKUX  cTaauil. Tumsl
CTEKJIOBAPEHHBIX Ieuell AJIsi MPOU3BOJCTBA JIMCTOBOIO CTEKJA, UX KOHCTPYKTHBHBIE OCOOCHHOCTH M
TEXHUKO-DKOHOMHUYECKHE NTOKA3aTENH.

Teopernueckrne OCHOBBI M TEXHOJIOTHs (POPMOBAHUS JTUCTOBOTO cTekia uepe3 Joaouky (BBC —
BEPTUKAJIbHOE BBHITATMBAaHME CTEKJIa), CO CBOOOAHOM moBepxHOocTH cTekinomaccel (BBBC —
0€3710/I0YHOE BEPTHKAIBLHOE BBITATMBAHHWE CTEKJA), Ha paciyiaBe wMetamia («daoaT»-MeTon).
CpaBHUTENbHAS XapaKTEPUCTHKA PA3JIUYHBIX METOJO0B (POPMOBAHMS MO KAuyeCTBY CTEKJIA M TEXHHKO-
SKOHOMMYECKHUM MOKA3aTESIM.

TexHonoruueckue mnapaMeTpsl M 00OpYJOBaHUE [JIsl OTXKMIA JIMCTOBOTO cTekna. Peska,
KOHTpPOJIb Ka4eCTBa, YIIaKOBKa JINCTOBOIO CTEKJIA.

OO6nactu MpUMEHEHHs! JIMCTOBOTO CTekJa. JINCTOBOE CTEKIIO KaK OCHOBA IOJIyYEHHs CBETO- U
TEIUIO3AIIUTHBIX CTEKOJ, CTEMalNTa, MOJUIMPOBAHHBIX, 3€PKAIbHBIX, OE€30MaCHBIX U JAPYTrUX BHUIIOB
CTEKJIA.

1.2. ApXUTEKTypHO-CTPOMTEIbHOE  CTEKJIO. Buapl, XapakTepuUCTHKa, AaCCOPTUMEHT
ApPXUTEKTYPHO-CTPOUTENBHOIO CTEKJIA. ApPMUPOBAHHOE U Y30pUaTO€ CTEKJIO, KOBPOBO-MO3aMuHas
IUTUTKA, CTEKJIOOJIOKH, MapOIUT — Ha3HAUeHHE, XMMHUYECKHHA COCTaB, CBOMCTBA. TeXHOJIOrHMYECcKue

157



CXEMBI, COCTAaB TEXHOJIOTUYECKHX JIMHUN, TEXHOJIOTHYECKUE MapaMeTphl CTEKJIOBApEHHS, (POPMOBAHMUS,
OTXMUTa.

1.3. Crexnsuupie TpyObl. Kiaccudukanus, Ha3HaYeHHE, XUMHUYECKHE COCTaBBI CTEKOI,
cBolicTBa. TexHoJOrMyeckass cxema IPOU3BOACTBA, COCTaB TEXHOJOTMYECKUX JHMHUHA. MeToasl
TOPU30HTAIBHOTO M BEPTUKAJIBHOTO BBITATUBAHHUS TPyO M APOTOB. TEeXHOJOTHMYECKHE MapaMeTphl
IIPOU3BO/ICTBA, TEXHUKO-3KOHOMUYECKHE TIOKA3aTEIH.

1.4. CrexnsinHast Tapa. Bunel, Ha3HaueHHe, aCCOPTHUMEHT CTEKJISAHHOW Tapbl. TpeOoBanwus,
IpeIbsBIsEMblE K CTEKJIOTape, XMMUYECKHE COCTaBbl, CBOMCTBA CTEKOJ. TeXHOJIOTMYEcKas cXema,
COCTaB TEXHOJIOTMYECKUX JIMHUN, TEXHOJOTHUYECKHE PEKUMBl U TEXHMKO-3KOHOMHUYECKHUE MapaMeTpbl
npou3BojacTBa. KoHTponp  kadecTBa  cTekjoTapbl. MeTOAbl  yIPOYHEHUS U MOBBILIEHUS
SKCILTYaTallMOHHOM HAJIeXKHOCTH CTEKJIOTaphI.

1.5. CoproBoe CTEKII0. ACCOPTUMEHT H3J€IUi, XUMUYECKHE COCTaBbl COPTOBOIO CTEKIa.
MeTtoapl 0OecliBeUnBaHUs U OKpaIIUBaHUs CTeKIIA. TeXHOIOrnueckas cxema, CoCTaB TEXHOJIOTMUECKUX
JIMHUNA, TEXHOJIOTHYECKHE PEKUMBI IIPOU3BOJICTBA M3eauil. Metoas! popMoBaHUs COPTOBBIX M3JEIUIN
pasnmuuHoi popmbl. Mexanudyeckass 1 XuMudeckas 00paboTKa, OrHEBasi MOJIMPOBKa. JlekopupoBaHue
COPTOBOIO CTEKJIA.

Paszoen 2. Texnonozus mexnuyeckux U006 cmekon

2.1. KsapueBoe crekno. Kiaccubpukanus, THUIBI MU MapkKu KBapLEBOro CTeKJa, 00JacTu
npuMeHeHus. COBpeMEHHbIE INPEACTABICHUS O CTPOCHUM KBapLIEBOI'O CTEKIA. TEXHOJIOrMYecKue M
9KCIUTyaTallMOHHbIE CBOICTBA, BIUSHHE INpUMecell Ha CBOIcTBa KBapLeBOro crekia. ChIpbeBble
MaTepuaibl AJis MOJIy4€HUs KBapLEBOIO CTEKJIAa Pa3HbIX TUIIOB.

TexHOoJOrHMsI HEeMpO3pauHOro KBaplLEBOro CTEKIa. DICKTPOTEPMHUECKUI METOJ HaIlIaBJICHHS
3arotoBok. ®@opMoBaHMe U3AETHI U NX 00pabOTKa.

TexHonorus npo3payHoro U o0co0O YHMCTOrO KBapLEBOTO CTekia. MeTobl HaIlIaBICHHS
3aroTOBOK: JJIEKTPOTEPMHUYECKHE, Ta30IIaMEHHbIH, Mapoda3Hbli U IJIa3MOXMMUYECKUH CHUHTE3.
dopmMOBaHUE U3ETUN.

[IpuHUMI MOJTy4eHUs: KBapLIOMIHOTO CTEKIIa (BUKOP) U €ro NMpaKkTUdecKas peanu3arusl.

2.2. Onrtuyeckoe crekio. Knaccugukanus, HOMEHKIAaTypa, 0071acTu MpUMEHEHHs.. XUMHUECKue
COCTaBbl OINTHYECKUX CTEKOJI. HeTpaauIMoHHBIE COCTaBbl CTEKOJ C YHHUKAJIbHBIMU ONTHYECKUMH
noctossHHbIMU. [lokazaTenu kadecTBa ONTHYECKOro cTekiaa. MeToapl KOPPEKTUPOBKH ONTHYECKHUX
MTOCTOSTHHBIX.

ChipbeBble MaTepuaibl UIsl ONTUYECKOTO CTEKJIOBAapEeHHsA. TEXHOJOrMYecKas CXeMma, COCTaB
TEXHOJIOTUYECKHUX JIMHUH, OCOOEHHOCTH TEXHOJOTUYECKUX CTaJAui NPOM3BOJICTBA (CTEKJIOBapeHUE,
(dopMOBaHUE, OTXKHUI, pas3felka «ChIporo» cTekna). TeopeTHuecKue OCHOBBI M MpPaKTUYECKas
peaynzanusi TOHKOTO OTXKHIa ONITUYECKOT0 CTEKIa.

2.3. XuUMHKO-TabOpaTOpHOE W TepMoMeTpuueckoe crekio. Kraccudukanus, TpedoBanHwms,
BEAylIHEe  CBOMCTBA  XHMMHKO-JJAOOPATOPHBIX  CTEKOJ.  XUMHMYECKHE  COCTaBbl  CTEKOJ
(HaTpuiiKaIbIMICUIIMKAaTHBIE, OOPOCUIIMKATHBIE THUIIA «ITUPEKCY, ATFOMOCHUIMKATHBIE), POJIb OTJIEIbHBIX
KOMIIOHEHTOB B JTOCTMKEHUM 3aJaHHBIX CBOWCTB. TEXHOJIOrMYecKas CXema, COCTaB TEXHOJIOIMYECKUX
JUHUI, 0COOEHHOCTU TEXHOJIOTUYECKUX CTaJUil MPOU3BOJICTBA.

TepmomeTpuueckue crekna — crnenupuieckue TpeOoBaHMs, COCTaBbl. TE€XHOIOTHYECKas cxema
MIPOM3BOJICTBA, XAPAKTEPUCTHKA OCHOBHBIX TEXHOJIOTMYECKUX CTaJW{ H3TOTOBJIEHHUS TEPMOMETPOB.
HazHaueHue 1 TEXHOIOTMUECKHUE PEKUMBI CTAPEHMSI TEPMOMETPOB.

2.4. MeaunuHCKOE CTEKIO. THUIBI M XMUMHYECKHME COCTaBbl MEIUIMHCKHX CTEKOJ.
Crnenuduueckue MeToAbl KOHTPOJS XHMUYECKOH CTOMKOCTH CTEKOJ. TeXHOJOrMYECKHE CXEMbl
IIPOM3BOJICTBA PA3IMUYHBIX U3JIEJINH U3 MEJUIIMHCKOTO CTEKIA (MEIULIMHCKAs Tapa, aMITyJIbl, IITTPHILIBI).

2.5. CaerorexHuueckoe crekno. Kiaccudukanus, HazHaueHHe, OO0JACTH TNPUMEHEHUS.
CBeTOTEXHUYECKHE XapaKTEPUCTUKU CTEKOJ M TNpPEAbsABISEMble K HUM TpeOoBaHMs. XHUMHUYECKHE
COCTaBBI IIBETHBIX, IIYIIECHBIX, YBUOJIEBBIX M JPYTUX THUIIOB CBETOTEXHHUYECKUX CTEKOJ. OCOOEHHOCTH
Y TEXHOJIOTMUYECKHE PEKUMBI IIPOU3BOJICTBA CBETOTEXHUYECKUX U3JIEIHHI.

2.6. DnexTpoBakyyMHOE CTekJIo M cnau. Hasnauenuwe, kiaccudukanus, HOMEHKIATypa
JIEKTPOBAKYYMHBIX CTeKoj. TpeOoBaHUs, MpeabsBIAEMbIE K 3JIEKTPOBAKYYMHBIM CTEKJIAM B CBSI3H C
ycnoBHSAMH —~ HMX  00paboTkm u  okcrryatauuu.  Crnenuduueckue  BaKyyMHBIE — CBOMCTBA
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(ra30mpoOHUIIAEMOCTb, Fa300TIEIEHUE, YCTOHYMBOCTD K MapaM IIEJIOYHBIX METAJUIOB U K 3JIEKTPOIIU3Y).
XUMHUYECKHE COCTaBbl JJIEKTPOBAKYYyMHBIX CTEKOJ]. TEXHOJIOrMYecKHe CXeMbl M IapaMeTpsl
MIPOU3BOJICTBA JEKTPOBAKYYMHBIX H3EIIHIA.

Ha3znauenue, Buabl, TpeOOBaHUs, KOHCTPYKLUHU criaeB. KpaTkas xapakTepucTHKa MaTepUalloB
114 criauBaHus. HanpsbxkeHus B crasix, coryiacoBaHHbIE M HECOTJIacOBaHHbIE criau. IlepexoiHble cTeka.
CTeknonpuIou, CTeKI0- U CUTAJIOLEMEHThl. MeTo bl ClauBaHuUs.

2.7. Kunkue um pactBopumble crekia. lloHsatue cuinmkatHoro monyns. OmnpezneneHue U
KJIaccu(uKanus KUJIKAX M pacTBOPUMBIX cTekod. OCHOBHbIE MapaMeTpbl, TPEOOBaHHUS K COCTaBaM,
ACCOPTUMEHT KMJKUX U PACTBOPHMBIX CTEKOJ, 0071aCTH MPUMEHEHUSI.

TexHonorus xuukoro crekna. JByxcTaiuiHbIH CIOCOO — TEXHOJOIMUYECKHE PEKUMBI U
napaMeTpsl MOJMYYCHUS U PACTBOPEHHUS «CHUIIMKAT-TIIBIOBI», OCHOBHOE TEXHOJIOIHYECKOE 000PYI0BaHHUE.
OnHocTaAuMHBIA €IIOCOO — CBHIPHEBBIE MAaTepUalbl, TEXHOJOTMYECKHE MapaMeTphbl IMPOU3BOJCTBA.
CpaBHHTENbHAS XapaKTEPUCTUKA METO/IOB TOIYUEHHS KUAKOTO CTEKIIA.

Pasoen 3. Texnonoeus xyoooicecmeenno2o cmexia

3.1. XyInoKeCTBEHHOE CTEKIIO — OCHOBHBIC BHJbBI W3JCIHN, KIACCUPUKALHUSA IO CHOCOO0Y
pOU3BOJICTBA. TpeboBaHUS K XHMHYECKOMY COCTaBY CTEKOJ B 3aBHCHMOCTH OT BHUJAA HU3IEIUS U
ciocoba ero ¢GopmoBanus. OCOOCHHOCTH BapKH XpPYCTaJbHBIX CTeKOJ. COBpPEMEHHBIC MPHEMBI
TEXHOJIOTUH U3JIeIUN U3 XPYCTaJIsl.

3.2. Py4yHoe npOU3BOACTBO CTEKISHHBIX wu3fenuil. OOoOpyaoBaHHE y4yacTKa PY4YHOIO
¢opmoBanusi. OCHOBHBIE IMPUEMBbI M3TOTOBJIIEHUS TOHKOCTEHHBIX M TOJCTOCTEHHBIX MOJBIX W3JEIUN
pasHOro TUMa METOJAaMH CBOOOJHOTO BBIAYBaHUS. BUabl GopM IUisi pydHOTO M3TOTOBICHHS W3JICIHH,
TpeOOBaHUSA K HUM.

3.3. T'opsiuee IeKOpUpPOBAaHUE W XOJOHAs 00pabOTKa M3IETUl U3 COPTOBOTO M XPYCTaIHHOTO
crekna. Knaccudukanus, KpaTkas XapaKTepUCTHKa CIOCOOOB, TpeOoBaHUS K cTekiaaM. OCHOBHBIE
MpUeMbl 1 000pYy0BaHKE JUIsl IEKOPUPOBAHUS U3/1€TUI pa3HOro THIA.

3.4 Butpax u mo3auka. CoBpeMeHHas KIacCU(pUKAIMS BUTPAXHBIX H3AEIUi. XUMHUYECKHe
COCTaBbl M CIIOCOOBI TMPOW3BOJACTBA MPO3PAYHBIX M TIIYIIEHBIX BHUTPAXKHBIX CTEKOJ. MaTepuaisl,
000pyZ0BaHUE U CHOCOOBI M3TOTOBJIEHHUS KJIACCMUYECKOTO MAeyHOro BUTpPa)a, BUTPaka B TEXHUKE
Tuddann, 3aMMBHOTO TAKOBOTO BUTPaXKa U TNIEHOYHOTO BUTpaka. Mo3anka B COBpEMEHHOM HHTEPhEpE
U Hapy>KHOM O(OPMJIEHMM 3[aHUN U COOpPYX EHHH. XHMHUYECKHUE COCTAaBbl U CIOCOOBI M3rOTOBICHUS
MO3aMYHBIX CTEKOJI, BUIBI CTEKSIHHBIX 3arOTOBOK JUIS W3TOTOBJICHHS MO3aWKH. XapaKTepUCTHKA
CBSI3YIOILMX, MCIOJb3YEMbIX JUIsI U3rOTOBIEHHUS Mo3aukd. [IpsiMoil m oOpaTHBIH HAbOp MO3aWYHBIX
KOMIIO3HUIIUN.

Paszoen 4. Texnonocusa npomvlunenHou nepepabomku Cmekia u CmeKiou30enut

4.1. Mexanuueckas oOpaboTka crexsia. Buabsl MexaHudyeckoil oOpaOOTKH, MeXaHU3M
abpa3MBHOIO pa3pylIeHHUs] CTEeKJIa U CUTAIOB. Pexumbl paboThl aOpa3MBHOTO HMHCTPYMEHTA.
AOpa3uBHBIE MaTepHAaIIbl U CBSA3KH a0pa3WBHBIX MHCTPYMEHTOB. MeXaHu4ecKoe MOJIMPOBAaHUE CTEKOI U
cutauioB. [TompoBabHBIE TIOPOIIKH U TIOJTUPOBATHHUAKH.

4.2. Pe3ka nucToBoro crekyia. OCHOBBI PE3KH CTEKJIa TBEPAOCIIABHBIMU POJIMKAMH. MexXaHu3M
oOpa3zoBaHusl OOPO3IKH M TPEIIUHBI B CTEKJe. BiHsHWE BHYTPEHHHX HANpPsDKEHUH B CTEKJIE HA €ro
pe3ky. OGopynoBaHue Al PE3KH JIMCTOBOTO CTEKJIA TBEPJOCIUIABHBIMHU pojukamMu. OcoOeHHOCTH
BOJIOCTPYHHOW W TuUIpoaOpa3uBHOW pe3ku. JlazepHash pe3ka CTeKjIa METOJAaMH TEPMOWCTApECHHS M
TepMopacKanbiBaHHs. Pe3ka cTekiia mpu MOMOIIH alIMa3HbIX OTPE3HBIX KPYTOB.

4.3. MomnupoBanue cTekiaa. Buabl H3genuii, NoJiydaeMmblX IPU TMOMOIIM MOJUIMPOBAHUSA.
Co3naHue Xy10)KeCTBEHHBIX M3/IEIMIA U THYTOro cTekia. TexHomornyeckas cxema Mojay4eHus: THyTOro
crekia. OcoOGeHHOCTH 000pyNOBaHMS, HCHOIB3YEMOrO JJs MOJYYEHMs CTEKJIOM3JENUN MEeTOJOM
MOJUIHPOBAHUS.

4.4, Yupounenne crekia. CrnocoObl yNMpPOYHEHHS CTEKJIa. YTIPOYHEHHE CTEKJIa TpaBJICHUEM
MOBEPXHOCTH, HAHECEHHEM IOKPHITHH, Ta30TepMUYecKoil 00paboTkoil. HuskoremmeparypHblii U
BBICOKOTEMIIEpATypHbI HOHHBI O0OMeH. TepMmuueckoe ymnmpodyHeHHe cTekna (3akanka). OcoOeHHOCTH
CTPYKTYpbl 3aKaJCHHOTO CTeKJa. TexHoJoruyeckas cxemMa NOJIY4YeHHUS 3aKaJIEHHOrO CTeKIa.
MauHOIMHNY 715 TOJTyYSHM s 3aKaJICHHbBIX U3JIEINI U3 CTEeKIa.
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4.5. IIpou3BOACTBO MHOIOCIOWHOIO CcTeKJa. TpUIUIEKC M TEXHOJIOTUU €ro IOIY4YEHHUS.
Oco0OeHHOCTH TONy4yeHUs] THYTOrO TpuIliekca. TexHolornyeckass cxeMa IOJy4YeHHUsl TpUILIeKca.
Ob6opynoBanue, UCIOIb3yeMOe IS TIOTYUYEeHUs TPUIUIeKca. BBl MynecTOMKIX CTEKOI U UX CBOMCTBA.
KoHTposb kauecTBa MyJ€CTOMKUX CTEKOJI.

IIpou3BOACTBO CTEKIONAKETOB. BUIBI 1 KOHCTPYKIIMU CTEKJIONIAKETOB. TeXHOJIIOrn4ecKas cxema
MOJIyYEHUs CTEKIIONAKEeTOB. BakyyMHbIE CTEKIIONAKETHI.

4.6. Cnekanue ctekos. Bunapl u3nenuii, mnoiayd4aeMblX METOJOM CIEKaHUs. Bs3kocTHble
napaMmerTpsl Ipoiecca cnekaHus crekon. Craguum mporecca crnekaHusi. OcOOEHHOCTH CHEKaHus
KPUCTAIIU3YIOIIUXCS cTeKod. IlomyuyeHue CrnedeHHbIX CTEKIOBHUIHBIX U CTEKJIOKPUCTAIUIMUECKUX
MaTepHuaoB.

Paszoen 5. Texnonozus mamepuanos Ha ocnoge cmekia

5.1. IleHocrekno — kiaccupukanus, CTPYKTypa, (PU3MKO-XUMUYECKUE U IKCIUTyaTallMOHHBIE
CBOMCTBA. TeIION30JALIMOHHOE U 3BYKOM3OJISIIMOHHOE MEHOCTEKIO. Buabl n3nenui n3 neHocrexkna —
0JI0YHOE W TPaHYJIUPOBAHHOE, MEHOTPaBUI. XOJIOJHBIE U TOPAYUE CIOCOOBI MOTYYEHHs] MEHOCTEKIA.
OcobenHoctu 00pa3oBaHusl EHOCTPYKTYPHI y CTEKJIa MPU MOPOIIKOBOM CHOCOOE €ro MpOU3BOJICTBA.
Buner nenooOpazoBaTeneil 1 MEXaHU3MBbI UX AeHCTBUS. TEeXHOJOTHYECKHE CXEMBI U 000PYI0BaHHE JIJIs
MIOJIyYEHUS PA3IMYHBIX BUAOB U3/IE€IUM U3 IEHOCTEKIIA.

5.2. CrewIsHHOE BOJIOKHO CTPOUTEIBHOTO M TEeXHHYeCKOoro HaszHadyeHus. Kraccudukanus,
XapaKTepUCTHKA, HA3HAYEHHE CTEKJISIHHBIX BOJIOKOH. XMMHUYECKHUE COCTaBbl CTEKJIOBOJIOKOH. CBOMCTBA
CTEKJIOBOJIOKOH — MEXaHUYECKHUE, FNEKTPUUECKUE, XUMUYECKUE, TEIIJION30JIALIMOHHbIE; BIUSIHUE HA HUX
pa3auyuHbIX (PaKTOPOB.

JIByxCcTaauiiHBI ¥ OJHOCTAAMMHBIA METOIbl (DOPMOBAHHUS HEMPEPHIBHOIO CTEKIOBOJOKHA -
TEXHOJIOTUYECKHE CXEMbl, COCTaB TEXHOJIOTMYECKUX JIMHUM, TEXHOJIOIMYECKHE MapaMeTpbl
MIPOU3BOJICTBA, CPABHUTENIbHAS XapPAKTEPUCTUKA METOJIOB.

XVMHYECKHE COCTaBbl M TPEOOBAaHUS K TEXHOJOTMYECKHUM CBOMCTBAM CTEKOJ JUISl MOJIyYEHUs
IITaeIbHOTO  CTEKIoBOJOKHA. Kimaccudukamus MeToqoB  (GOpMOBaHHS, CXEMbI YCTaHOBOK.
CpaBHuTeNbHAs XapaKTEPUCTUKA METOA0B, TEXHUKO-I)KOHOMUYECKHE TIOKa3aTelH.

BricokoTeMnepaTypoycToifunBble M clieUalbHble BOJOKHA (KBaplLeBO€, KPEeMHE3eMHUCTOE,
BBICOKOMO/YJIBHOE, 110J10€, MPOGUIMPOBAHHOE), CIIOCOOBI UX MOIY4YEeHHUs, 00JaCTU IPUMEHEHHUS.

CTeKIomIacTUKU — OCHOBHBIE BHJIbI, CBOMCTBA, 00JIaCTH IPUMEHEHHUSI.

5.3. Crexnosmanin u mnokpeitus. Kiaccupukanus U XapakTepUCTUKa OCHOBHBIX THUIIOB
MOKPBITUI HAa OCHOBE CTEKJa. [ PYHTOBbIE W TMOKPOBHBIE SMalld 10 YEPHBIM MeETajjaMm.
TexHonoruueckue CBOMCTBAa 5SMajiel: BA3KOCTb M IUIAaBKOCTh, TIOBEPXHOCTHOE HATSKEHHE,
TEMIEPATYPHBIN KOIPPUIIMEHT TUHEHHOTO paciupeHus. TepMHuecKue HAmpsKeHUsS B KOMITO3UIIUU
«MeTal — dMaiby. MeTo bl onpeesieHus] TEXHOJIOTUYECKUX CBOMCTB IMalie.

Teopetnueckue OCHOBbI ASManupoBaHHs. DPUINKO-XMMHYECKHE MPOLECChl U SIBICHUS Ha
MOBEPXHOCTH METalljia TpU OOKUTE MOKPBHITUS. AKTHBATOPHI CIETUICHUS U MEXaHH3M HUX JEHCTBUS.
O0600111eHHbIE YCIIOBUS JOCTHKEHUS TPOYHOTO CLEIUICHUS SMAI ¢ METAJUIOM. MeTo/bl onpeaeneHus
MIPOYHOCTH CUEIUICHUS «IIOKPBITHE — METAILI.

Texnonorus »smanupoBaHusi. TexHojormyeckass cxeMa U XapaKTepPUCTUKA OCHOBHBIX
TEXHOJIOTHYECKHUX CTaauid sMmanupoBanus. OO0Opyq0oBaHNE W TEXHOJOTHYECKHE PEKHUMBI MOATOTOBKU
MOBEPXHOCTH MeETajula, BapKU OHMalied, TpaHyldlUM, TIO0MOJIa, HaHEceHHWs, OOXura smanei.
JIByX00KUTOBBIE U OTHOO0KHUTOBBIC TOKPBITUSA. OTHO-, IBYX- U MHOTOCJIONHBIEC TTOKPBITHS.

5.4. OCHOBBI TEXHOJIOTUH CTEKIOKPUCTAIUIMYECKUX MaTepuanoB. OOIIMe MOJIOKEHUsS] TeOpUn
KaTaJIu3UPOBAHHOU KpUCTAJUTU3aLUN CTEKJIa Kak Hay4HOU OCHOBBI MOJTy4EHUs
crexnmokpuctaummueckux wmarepuasnioB (CKM). Karammzatopsl kpuctammmzanuu. TeopeTudeckoe
000CHOBaHHUE JIBYXCTYIIEHYATOr0 PeKUMa TEPMOOOPabOTKHU cTekou s nonydeHuss CKM.

Knaccudukanms, xapakrepuctuka ocHOBHbIX THoB CKM. Xumudeckuii u (a3oBblii cocTas,
CTPYKTYpa, BEAYylLIMEe CBOMCTBA CUTAJUIOB U IUTAKOCUTAILIOB.

CrekonbHass u kepamuueckas TexHosoruu CKM — TexHoormdeckue CXxembl, OCHOBHBIE
TEXHOJIOTHYECKUE CTaauu U pekuMbl. CpaBHHUTENIbHAS XapaKTEPUCTHKA CTEKOJbHOM U KE€paMHU4eCKOMH
texHnosnoruu. O6mactu npumeHeHuss CKM.
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4 O0beM yueOHOH TUCHUILINHBI

Bcero 7 cemecTp 8 cemectp
Bunst yae6HoI paboTh 3E Altclaz[. 3E Altcla):[. 3F AI;aI[.
OO01mast TpyA0eMKOCTh TUCIUTUTHHBI 9 324 4 144 5 180
KonTakTHasi paboTa — ayiMuTOPHBbIE 4 144 1.78 64 222 80
3aHSITHUS:
6 mom uucne 6 popme 089 | 32 | 044 | 16 | 044 | 16
NPAKMUYECKOU NOO20MOBKU
Jlexumn 1,33 48 0,44 16 0,89 32
JlabopaTtopHsbie padoTsl (JIP) 0,89 32 0,44 16 0,44 16
8 MOM Uucie 8 hopme NPAKmu4eckoll 0,89 30 0,44 16 0,44 16
Nn0020MOBKU
ITpaktuueckue 3ansatus (I13) 1,78 64 0,89 32 0,89 32
CamocTrosiTesbHasi padora 4 144 2,22 80 1,78 64
KonTtakTHas camocrositenbHas pabora 0,4 0,4 -
CaMocTosTeNbHOE N3YUEHUE Pa3/IEIOB 4 1436 2,21 79.6 1,78 64
JCIUATUTHHBI
Buabl KOHTpOJIA:
3adeT ¢ OEHKOH + + - -
JK3aMeH 1 36 1 36
KonrtaktHas pabora —
0,4 - 0,4
IIPOMEKYTOYHAsI ATTECTALMS 1 i 1
IToaroroBka K 3K3amMeHy 35,6 - 35,6
3aver ¢
Buja nToroBoro KOHTpoOJIs: . IK3aMeH
OIIEHKOM
Bcero 7 cemecTp 8 cemectp
Bunel yue6HoI paboThI 3E A(:{Tp. 3E A(;Tp. 3F A(I:lTp.
OO01mas TpyT0eMKOCTh TUCITUTUTHHBI 9 243 4 108 5 135
KonrakTHas padora — ayiuTopHbIC 4 108 1,78 48 222 60
3aHATHSA:
6 mom uucne 6 popme 089 | 24 | 044 | 12 | 044 | 12
NPAKMU1ecKoil 0020mo8KuU
Jlexnun 1,33 36 0,44 12 0,89 24
Jlaboparopusbie pabots (JIP) 0,89 24 0,44 12 0,44 12
8 MOM Huce 8 hopme NPaKmu4eckoll 0,89 24 0,44 12 0,44 12
n0020Mo6KU
[Tpaktryeckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padora 4 108 2,22 60 1,78 48
KonTakTHas camocrosiTebHas paboTa 0,3 0,3 -
CaMocCTosATeIbHOE U3YUCHUE Pa3/IeioB 4 107.7 2,21 597 1,78 48
JICIUATUTHHBI
Buabl KOHTpOJIA:
3auem c oueHkol + +
JK3aMeH 1 27 - - 1 27
KoHnTakTHas pabota —
0,3 - 0,3
MIPOMEKYTOUHAS aTTECTAUS 1 - 1
IToaroroBka k 3K3amMeHy 26,7 - 26,7
3ader ¢ JK3aMeH
Bua uTOoroBoro KOHTpoOJIA: “
OIIEHKOiA
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5.4 IIpakTuka

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Y4eOHasi NPAKTUKA: 03HAKOMMTEJIbHAS MPAKTHKA»

1 Ileab NMpaKTHKM — MOJIyYCHHUE CTYACHTAMU OOIIMX IPEACTaBICHUI 00 OCHOBHBIX BHJAX
TYTOIUIABKMX HEMETAJUIMYECKUX U cuiukaTHeix MatepuanoB (THCM), 3nakomcTBO € pabortoit
NPEANPUITHIL U TEXHOJIOTUYECKUX JIMHUKA N0 M3TOTOBJICHUIO M3CIIHMA M3 3TUX MAaTEpPHANOB, a TAKXKE
MOJyYeHUE TIEPBUYHBIX TNPOPECCHOHATBHBIX YMEHHH W HaBBIKOB IIyTEM CaMOCTOSTEIBHOTO
TBOPYECKOTO BBINIOJIHEHHUS 3aa4, TIOCTaBICHHBIX IPOrPaMMOM MPAKTUKH.

2 N3yyeHue AMCUUILUIMHBI HANPABJIEHO HA NMPHOOPeTeHHs CJIEAYIOIMX KOMIETeHUUH
HHAUKATOPOB MX JOCTHKECHHS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-
3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1;
OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-
5.2; OIIK-5.3; OIIK-5.4; OIIK-5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-
3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18;
OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.13; OIIK-4.14; OIIK-4.15; OIIK-4.16; OIIK-6.1; OIIK-6.2;
OIIK-6.3

— 3Hamy:

— ocnosHble Buasl THCM u u3aennii Ha UX OCHOBE;

— OCHOBHBIE CIIOCOOBI U TEXHOJIOTMYECKUe mnapameTpsl npousBojctBa THCM u uspenuit Ha ux
OCHOBE;
ymemp:

— omnpenensats Bua u HazHaueHne THCM u u3fenuii Ha UX OCHOBE;

—  HCNOJNb30BaTh HOPMATUBHBIE JOKYMEHTHI 10 KadecTBY, CTaHAAPTH3alUU U CepTU(UKALUU
IIPOYKTOB U U3JI€IINI, DIIEMEHTBI JKOHOMUYECKOTO aHAJIN3a B IPAKTHYECKON IEATEIbHOCTH;
enademn:

—  KOMIUIEKCOM TI€pBOHAYaJIbHBIX 3HAHUNW U TPEACTAaBIEHUH 00 oOpraHu3alu MPOU3BOJICTBA
THCM wu n3nenuii Ha KX OCHOBE;

— HaBBIKAMM U3JIO)KEHUS IIOJYYEHHBIX 3HAHUKM B BHJE OTYETa O IPOXOXKIACHUM IPAKTUKH,
ONMCAaHUS UCXOHBIX MAaTEPHUAIIOB, TEXHOJOTHUYECKON CXEMBI IPOU3BOJICTBA, KOHTPOJIS Ka4eCTBA
rOTOBOM IIPOAYKIUH;

— HaBbIKAMH pabOTHl C HAYYHO-TEXHUYECKOM, CIPAaBOUYHON JUTEPaTypol M 3JIEKTPOHHBIM
pecypcaMu 1Mo TEOPETUUYECKUM M TeXHoorndeckuM acrekram THCM.

3 KpaTkoe coaep:kanue JUCHUNIHHBI

Pa3zpnen 1. O3HakoMIIeHHE € TEXHOJIOTHEH IPOU3BOACTBA U CTPYKTYPOM NPEeANPUATHSA 10
npoussoacrsy THCM

O3HakoOMJIEHHE C UCTOPUEN NPOU3BOACTBA CHIIMKATHBIX MaTe€pUaOB M U3JEJINA HAa UX OCHOBE,
MPUPOJHBIMU MaTepHallaMU, HUCIONb3YEMBIMU M1 A3TUX 1eleld. O3HAKOMIIEHHE C OCHOBHBIMH
TEXHOJIOTHYECKUMU CTaIUAMH U criocodamu mpousBojictBa THCM, cBoiicTBamu U3ienuid U 00JacTsIMu
WX IPUMEHEHUSI.

OO6mas xapaktepucTthka npeanpustus. HomeHnkiatypa u o0beMbl BBITYCKaeMON MPOAYKLHU.
Meron mnpowusBoxactBa. IlpuHUMNMaNbHAs TEXHOJOTMYECKass CXeMa MPOU3BOJCTBA IMPOIYKIIUH.
CrpykTypa npeanpusTis, OCHOBHbIE IPOU3BOACTBEHHBIC 11€Xa U OT/IEICHUSI.

Pa3nes 2. U3yuyeHne 0CHOBHBIX TEXHOJIOTHYECKHUX NPOLECCOB, NapaMeTPOB H MEeTOA0B UX
peryJiMpoBaHusl HA KOHKPETHOM NpeanpusaTuu no npoussoacrsy THCM.

OcHOBHBIE TIPOM3BOJCTBEHHBIE IIPOLECCHl B COOTBETCTBUU C TEXHOJOTMYECKOW CXEMOU
npennpusaTis. OCHOBHBIE MapaMeTphbl MPOU3BOJICTBEHHBIX MPOIECCOB M PabOTHl TEXHOJIOTHMUECKOTO
obopynoBanusi. MeTonbl KOHTPOJS M YHpPaBICHHUS TEXHOJOTMYECKMMM Tpoueccamu. KoHTpousb
Ka4ecTBa rOTOBOW MPOAYKIIUH.
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Pa3nes 3. CucremaTu3anus MaTepuaJia, IoAroTOBKA 0TYeTA.

O6o0mieHne © cucTtemMaTu3anusl JaHHBIX IO CTPYKType, TEXHOJOTMH TPOU3BOCTBA,
IPUMEHSEMOMY OOOPYZOBAaHUIO, BBITYCKAEMON MpEeNNpUsTHEM NPOAYKIHH, MeToxaM H Qpopmam
KOHTpOJIs mpoaykiuu. [Touck u coop HeaoCTaAIOMUX JaHHBIX.

O3HakOMJIEHHE C MEPCHEKTUBHBIMH HAayYHBIMH pa3pabOTKaMH B OOJIACTH CO3JaHUA U
npumenenuss THCM. Ilocemenue Hay4HbIx jabopaTopuid Kadeap W 3HAKOMCTBO C OpraHU3aruei
paboThI B MCCIIEAOBATENLCKOM JTa00paTOpHH.

[TonroroBka u HamMCcaHUE OTYETA.

4 O0beM yueOHOH TUCHUILIUHBI

O0beM TUCUMTTUHBI
Buabl yueOHoii padoTsl 3E AKaLA. Actp.u.

OO01mas TPy10eMKOCTh MPAKTHKH 3 108 81
CamocrositesbHas padora (CP): 3 108 81

6 MoM Hucjie 8 hopme nPaKmMuuecKoil HOO20MOBKU: 3 108 81
KoHTtakTHas camocTosTenbHas pabora 0,4 0,3

3

CaMocCTOsTEIbHOE N3YUEHUE PA3/IETI0B IUCIUILINHbI 107,6 80,7
Buj konTpoas: 3ader c oneHkoM

AHHOTanuA padoyeil NporpaMMbl NPAKTHKH

((HpOHZSBOIlCTBCHHﬁH MPpaKTUKAa: TEXHOJOTHYCCKasd (l'[poeKTHO-TeXHOJIOFI/I‘leCKaﬂ) MMPaKTUKa»

1 eab TUCHUIUIMHBI — MPAKTHYECKOE O3HAKOMIICHHE W M3y4YEHHE MPOIECCOB MPOU3BOCTBA
ocHOBHBIX BUZIoB THCM, CTpyKTyphI NpeANPUATHI, OCHOBHOT'O TEXHOJIOTHYECKOTO 000y I0BaHUS.

2 WU3yyeHue MUCHUILUIMHLI HAMPABJIEHO HA MPUOOpPETEHHN CIAEAYHIIUX KOMIETEHIHH
HHIMKATOPOB HUX IOCTHKEHHUSI:

VK-3.1; YK-3.2; YK-3.3; VK-3.4; I1IK-1.1; I1K-1.2; I1K-1.3; T1K-3.1; TIK-3.2; T1K-3.3; TIK-6.1;
I1K-6.2; T1K-6.3.

3nams:

TEXHOJIOTHYECKUE  IPOLECCHI, TPUHIUIINAIBHYI TEXHOJIOTHYECKYIO CXEMY IIPOU3BOACTBA
U OCHOBHOE TEXHOJIOTHYECKOE 000pyJd0BaHHE, UCHIONB3yeMoe B npousBoacTse THCM;
OpPraHMU3alMOHHYIO CTPYKTYpPY NpeanpusaTuii no npoussoactsy THCM;

OCHOBHBbIE MPHUHIMIBI, METOABI M (OPMBI KOHTPOJIS TEXHOJOTHYECKOro Ipolecca,
HCXOJIHOTO ChIPbsSl M KAYECTBA IPOIYKLIHH;

OCHOBHBIE HOPMAaTHBHbBIE JOKYMEHTHI 10 CTAaHAAPTH3ALMU U CEePTU(UKALUU MPOTYKIHH
npeanpusaThii no npoussoactsy THCM;

MpaBWJIa TEXHUKH 0€30IaCHOCTH, KOJIOTUH U ITPOU3BOJICTBEHHON CaHUTApUU;

Ymems:

NpUHUMAaTh KOHKPCETHBIC TCXHUUYCCKHUEC PCHICHUA IIPU pa3pa60TKe TCXHOJIOTHYCCKHUX
Imponeccos, BBI6I/IpaTI) TEXHUYCCKHUE CPEACTBA W TCXHOJIOTMHU C YUYCTOM OKOJOIHYCCKHUX
HOCJ'IC,Z[CTBI/II‘/JI X IPUMCHCHUS

HCIIOJIb30BAaTh HOPMATUBHBLIC JOKYMCHTHI IO Ka4€CTBY, CTaHAAPTU3AIUU U CepTI/I(bI/IKaHI/II/I
IMPOAYKTOB U HSJICHHﬁ, OJIEMCHTBI DKOHOMHUYCCKOI'O aHaJin3a B HpaKTH‘ICCKOﬁ JACATCIIBHOCTH

Braoems.:

CTIIOCOOHOCTBIO BBISBIISITH M YCTPAHITh OTKJIOHEHHUS OT PEKUMOB paOOTHI TEXHOJIOTHIECKOTO
000pyIOBaHUS M MApPaMETPOB TEXHOIOTUIECKOTO TPOIIecca;

CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIICCTBISTH  TEXHOJOTHUCCKHM  mpolecc B
COOTBCTCTBUH C PCTIIAMCHTOM.

3 Kparkoe coaepxxanue JUCUMILIHHbBI
Pa3znesn 1. O3HaKkoMJ/IeHHe ¢ TeXHOJIOTHeH NMPOU3BOACTBA M CTPYKTYPOH NMpeANnpHUATHSA IO
npoussoacrsy THCM
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OO0mas xapakTepucTrka npeanpustus. HoMeHkiatypa U 00beMbl BBITYCKaeMON MPOAYKIIUU.
Cnoco6 mnpousBojacTBa. [IpuHIMNMaNbHas TEXHOJOTMYECKash CXeMma I[POU3BOJICTBA MPOAYKIIUU.
CtpykTypa mNOpeanpusiTusi, OCHOBHBIC IPOU3BOJICTBEHHBIC I11€Xa U OTIEJICHUs. XapaKTePUCTUKU
OCHOBHOT'O 00OPYJOBaHHUS.

Pa3nen 2. U3ydyeHne OCHOBHBIX TEXHOJIOTHYECKHX MPOLECCOB, IAPAMETPOB M METO0B HUX
peryJiMpoBaHUsi HAa KOHKPETHOM MpeINpUsATHHA 10 npousBoacrsy THCM. BrbinosiHeHue
HHAUBUIYAJBHOIO0 3a]aHUS

OCHOBHBIE TIPOU3BOACTBEHHBIE IIPOLECCHI B COOTBETCTBUU C TEXHOJOTMYECKOW CXEMOU
npennpusaTis. OCHOBHBIE MapaMeTPhl MPOU3BOJCTBEHHBIX MPOIECCOB M PAOOTHI TEXHOJIOTHYECKOTO
o0opynoBaHusi. MeTonbl KOHTPOJST M YINPABICHUS TEXHOJOTMYECKHUMH TMpoueccamu. KoHTpoib
Ka4yeCTBa FOTOBOM MTPOAYKIHH.

BelntonHeHNEe MHAMBUAYAJIbHOTO 3a/1aHHUS.

Pa3nen 3. Cucremarusanusi MaTepuaJjia, noAroToBKa oT4yera

O6o0mieHne W cuUcTeMaTH3alUsl JaHHBIX 10 CTPYKType, TEXHOJIIOTUU MPOU3BOJICTBA,
MIPUMEHSIEMOMY OOOPYJOBAaHHIO, BBITYCKAEMON TPEANPUATHEM TMPOAYKIHUU, METoAaM U Qopmam
KoHTposs mpoaykuuu. Ilowck u cObop HemocTaromux AaHHbIX. [lOArOTOBKa M HamMcaHuWe OTYeTa.
[ToaroroBka u HamKMCaHWe OTYETA MO BHITTOJIHEHUIO WHIUBUTYAJIbHOTO 3a/I1aHMUS.

4 O0bem y4eOHOH TUCHMILINHBI

O0beM TUCHUIIINHBI
Buabl yueOHoii padoThI 3E AKaLa, Actp.u.

O01mas TPyI0eMKOCTh IPAKTHKH 3 108 81
CamocrosiTesibHas padora (CP): 3 108 81

6 mom uucie 6 hopme nPAKMuUYECKo NOO20MOBKU: 3 108 81
KonTtakTHas camocrositenbHast paboTta 0,4 0,3

3

CamocTosiTeNbHOE U3YUYEHHE Pa3/IeTI0B JUCIUILIMHBI 107,6 80,7
Buj xouTpoas: 3ader ¢ oneHkoM

AHHOTanus padoyeil NporpaMMbl NPAKTHKHU
«IIpoun3BoacTBeHHAsI MPAKTHUKA: HAYYHO-HCC/Ie0BATe/IbLCKAasi padoTa»

1 Heab nmpakTHKH — QOPMHUPOBAHUE YHHUBEPCAIBbHBIX M MPO(ECCHOHATIbHBIX KOMIETEHIIUNA U
NpUOOpEeTeHHEe HABBIKOB B O00JACTH TYTrOIUIABKMX HEMETANIMYECKUX M CHJIMKATHBIX MaTepHajoB
MIOCPEACTBOM IUIAHUPOBAHMS U OCYIIECTBIIEHUS IKCIIEPUMEHTAIbHON JAESITETbHOCTH.

2 U3yveHue AMCUHUILUIMHBI HANPABJIEHO Ha NMPUOOpPeTeHHMs CJEIYIOLUX KOMIETeHUUH W
UHIUKATOPOB UX TO0CTHIKEHUS:

VYK-1.1, YK-1.4, YK-1.5, TIK-2.1, T1K-2.2, [1K-2.3, [1K-3.1, [1K-3.2, TIK-3.3, [1K-4.1, [1K-4.2, TIK-4.3,
I1K-5.1, T1K-5.2, TIK-5.3.

3HATH:

— TOPSAOK OpraHu3alluy, INIAHUPOBAHUS U MPOBEACHUS HAYYHO-HCCIEA0BATEIbCKUX PaboT C
MCIOJIb30BaHUEM TOCTIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUH B TaHHOW 00JacTy;

— TEOPETHYECKHUE OCHOBBI CHHTE3a TYIOIUIABKMX HEMETAUIMYECKUX M  CHJIMKATHBIX
MaTepHalioB U IPUMEHSTh 3TH 3HaHUS HA PAKTUKE;

— OCHOBHBIE TpeOOBaHUS K MPEJICTABICHHIO PE3Yy/IbTaTOB IPOBEIEHHOTO UCCIIEI0BAaHUS B BUJIE
HAy4YHOT'O OTYEeTa, CTAThbU WM JOKJIA/a;

yMeThb:

— CaMOCTOSITEJIbHO ~ BBISBIATH MEPCHEKTHUBHBIC HANpPaBICHHUS HAYYHBIX HCCIIEIOBaHUH,
00OCHOBBIBAaTh ~ aKTYaJbHOCTb, TEOPETUYECKYI0O M  IPAKTHYECKYI0 3HAUYUMOCTh
npoOJiieMbl, TPOBOJUTH OSKCIIEPUMEHTAIbHBIE HCCIEAOBAHUSA, AaHAJIU3UPOBATH U
MHTEPIPETHPOBATH MOJTYUYCHHBIC PE3YJIbTATHI;

— OCYHIIECTBIISITh TOWUCK, OOpabOTKy ¥ aHajdu3 HAyYHO-TEXHHYECKOW HWHGOpPMAIMH 10
npoduo BHIMOJIHSAEMOW pPadOTBHl, B TOM YHCIE C MNPUMEHEHHEM COBPEMEHHBIX
TEXHOJIOTHII;

— paboTaTh Ha COBpPEMEHHBIX MPUOOPAaX, OPraHU30BBIBATH IMPOBEIECHUE SKCIEPUMEHTOB U
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UCTIBITAHUH, IPOBOANUTE UX 00pabOTKY U aHATH3UPOBATH PE3YIIbTATHI;
BJIa/IeTh:

— METOJIOJIOTHEM M  METOAMKOW IMPOBEICHUS HAY4YHBIX HCCIIECIOBAHUN; HABBIKAMH
CaMOCTOSITENTbHON HAYYHOM U UCCIIEI0BATEIbCKON pabOThI;
— CIIOCOOHOCTBIO pemiaTh IOCTaBJIEHHBIE 3a7a4d, WCIONb3ysl YMEHHS M HaBBIKM B

OpraHu3aliy Hay4HO-HCCIIEA0BATEIbCKUX U TEXHOJIOTHUECKUX padoT;

— HaBBIKAMHM KPUTHUYECKOT'O aHajM3a HayYHO-TEXHHYECKOH JHMTeparyphl, pa3pabOoTKH u
¢dbopmynupoBaHusl COOCTBEHHBIX METOJOJIOTUYECKUX MOJIXOA0B K PELICHUIO HAay4HBIX
npooJeM.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI

Pa3znea 1. BoinosiHeHMe U NpeCTABJIeHNE Pe3YJbTATOB HAYYHbBIX HCCIIEA0BAHMIA

1.1 BpinonHeHye HayYHBIX UCCIEA0BAHUM.

CocraBnenue mnporpammbl uccienoBaHus. CTpyKTypa M COJEp>KaHUE OCHOBHBIX pa3JeiioB
OTYETa 0 HAy4HO-UCCIIE0BATEIbCKOM paboTe.

DopmynupoBaHue 1eNieil U 3a7a4 UCCIIeOBaHMsI; COCTABICHUE aHAIUTUYECKOT0 0030pa 1o TeMe
UCCIIeIOBaHMs; BBHIOOP 3()()EKTUBHBIX METOJOB M METOIUK JOCTH)KCHHUS >KEJTaeMBIX pPEe3YJIbTaTOB
UCCIIeTIOBaHUS.

[TpoBeneHne COOTBETCTBYIOLIMX IKCHEPUMEHTOB JUISl MOJIYYE€HUS IMPAKTUUYECKUX PEe3yNIbTaTOB;
aHalu3, HHTepHperanmuss u 00001IeHue pe3yabTaTOB HCCIeA0BaHus; (OPMYIHPOBKA BBIBOJIOB;
HaIMCaHUe OTYeTa.

1.2 TloaroToBKa HAy4HOTO JOKJIaJa U MPE3ECHTAIIH.

4 O0beM yueOHOH TUCHUIIINHBI

Bz yueGHoi paGoThi OOBEM TUCIUILIHHEI
3E Akan. 4 Actp. 4

OO01asi TPy10€eMKOCTh NPAKTHKH 6 216 162
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS 2,67 96 72
6 MoM Hucje 8 hopme nPaKmMuuecKoil ROO20MOBKU: 2,67 96 72
[Tpaktuueckue 3ansatus (I113) 2,67 96 72
8 MOM Uucie 8 hopme NPaKmuieckol no020moeKu 2,67 96 72
CamocrositesbHas padora (CP) 3,33 120 90
6 mom uucie 6 hopme nPAKmMuUYEeCcKoi nOO20MOBKU: 3,33 120 90
KonTakTHas camocrositenbHas pabora 333 0,4 0,3
O06paboTKa pe3yabTaTOB U COCTaBJIEHUE OTUETA ' 119,6 89,7
Buj xouTpoas: 3ader c oueHkoM

AHHOTanusA padoyeil NPOrpaMMbl NPaKTHKH
«HpOI/ISBOZICTBeHHaSI NMpaKTUKa: NPECAIUIITIOMHAA MIPAKTUHKA»

1 Heab AUCHUNJIMHBI - BBITOJHEHNE BBIMTYCKHON KBATU(UKAIIMOHHOW PabOTHI.
2 U3yyeHue MUCHUILIMHBI HAMPABJIEHO HA NMPUOOpPETEeHUN CJIAEIYIIIUX KOMIETEHUHH M
HHAUKATOPOB UX JOCTHKEHHS:
[TK-1.1, TIK-1.2, TIK-1.3, TIK-2.1, [1IK-2.2, T1K-2.3, TIK-3.1, I1K-3.2, TIK-3.3, [1K-4.1, T1K-4.2,
ITK-4.3, TIK-5.1, [1IK-5.2, TIK-5.3, TIK-6.1, I1K-6.2, TIK-6.3
3nams.
— MPUHLMIOBI M METOAbl BBIIOJHEHUS OSKCHEPUMEHTOB M HCIBITAHUI 10 TEME BBIMYCKHOU
KBATH(UKAIIMOHHON PabOTHI;
— TPUHIUIBI TPOEKTUPOBAHUS MPEANPUATHI, TEXHOIOTMUYECKUX JUHUM 1o npou3soacTsy THCM,

pa3MerieHne, (QYHKIIMOHUPOBAHWE W  OOCIY)XMBAaHHE OCHOBHOTO  TEXHOJIOTHYECKOTO
000pyI0BaHNS;
— MNPUHOUIBI  YyOPaBJICHUA OCHOBHBIMH  TCXHOJOTMYCCKMMHU MpoHeCcCaMu MPOMBINIJIICHHOI'O

IPOU3BO/ICTBA;
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— OpraHU3alHUI0 U MPOBEACHUE BXOJHOTO, ONEPALMOHHOIO KOHTPOJIsSL, KOHTPOJIA KaueCTBa rOTOBOU
[IPOAYKIIMH;

Ymemu:

— BBINOJIHATH MOUCK, 00pabOTKY, aHATM3 U CUCTEMAaTH3AIMI0 HAYyYHO-TEXHUYECKON MH(pOpMaIny,
OCYILIECTBIISAITh BHIOOP METOJUK M CPEACTB pEIIeHUS 3ajad, MOCTaBJICHHBIX MPOTPaMMOii
IPAaKTUKU U TEMOW BBIITYCKHON KBaTM()UKALMOHHONW paboOTHI;

— BBIIOJIHATH OCHOBHBIE TEXHOJIOIMUECKHUE pacueTsl Ipu npoussoactse THCM;

— BBINOJIHATH 00Pa0OTKY U aHAJIHN3 Pe3yJbTaTOB SKCIIEPUMEHTOB U UCTIBITAHUH;

— OCYUIECTBJIATH KOHTPOJIb TEXHOJOTMYECKONW JUCIMILIMHEI ITpH npousBoacTtee THCM;

— AaHaJIM3UPOBATH  BO3HUKAKOIIME B  IPOM3BOACTBEHHOM W  HAyYHO-HCCIEIOBATEIIbCKON
JIESATEIIBHOCTH 3aTPyAHEHUS U UCKaTh ITyTH UX Pa3pELICHMUS;

Bnaoems:

— CIIOCOOHOCTBIO NPUHUMATh KOHKPETHBbIE TEXHHYECKHE peIIeHUus IpH pa3paboTke
TEXHOJIOTHYECKUX MPOLECCOB, BEIOMpPaTh TexHonoruu npoussoacrsa THCM ¢ yueTom 3K0I0rH4ecKux
ITOCJIEICTBUM UX ITPUMEHEHNS;

— CIIOCOOHOCTBIO K MCIIOJIB30BAHMIO MOJYYEHHBIX TEOPETUUYECKUX M MPAKTHUUECKHX 3HAHUH B
00J1IaCTH XMMHMHU U TEXHOJIOTUH JUIsl pellieH s 3a1a4 IpopeCcCUOHAIbHOMN 1€ TeTbHOCTH.

3 Kpartkoe coep:kanue JMCHHUIIIHHBI

Pasznen 1. Benenue: nenu u 3ai1auu NpeajnuIliIiOMHON IPAKTUKH

[lenu u 3agaun NpeAUIIOMHON NpakTUKU. COCTaBIEHHUE U COIJIACOBAHME IIJIaHA BBIIOJHEHUS
BBIITYCKHON KBaJM(UKAIIMOHHON pabOThl, KOHTPOJIHBIX TOYEK, BUJA U 00BbEMa IMPENCTaBIAEMOro K
KOKIOW  KOHTPOJIbHOM  Touke  Marepuana. OpraHuU3allMOHHO-METOJUYECKHE  MEPONpPUSTHUSL.
WHcTpykTaxu Ha pabodyeM MecTe, 10 3JIEKTPOoOe30MaCHOCTH U IPOTHUBOIIOKAPHOM O€30MaCHOCTH.

Pa3nen 2. BeinonHeHne BbITYCKHON KBaTU(UKAIMOHHON padOThI

CO6op Hay4yHO-TeXHHYECKOH WMH(pOpPMAlUU MO TeME BBIMYCKHON KBAJU(PHUKAIMOHHON pPaOOTHI.
OTpaboTKa METOIMK U BBIIIOJHEHUE SKCIIEPUMEHTAIIBHBIX UCCIIEOBAHUM.

ObocHoBanme oOmel koHuenuuu JuHuM 1o npoussoacTsy THCM. Ilonbop u coryacoBanue
MIPOU3BOJUTEIIBHOCTH ~ OCHOBHOTO W BCIIOMOTaTENIbHOIO  TEXHOJOTMYECKOTO  00OPYIOBAHMSL.
BeinonHeHne OCHOBHBIX TEXHOJOTMYECKMX pacdeToB. OmnucaHue paboThl TEXHOJIOTUYECKOH JIMHUU
npousBojcTtea THCM.

C6op, oOpaboTka u cucreMaTuzanus Mmartepuana. OdopmileHHs OTYeTa MO MPEIAUIIOMHOMN
IIPaKTHKE.

4 O0bem yueOHOH TUCHUILINHBI

B Sht0ii ad O0nLeM TUCHHUIIIHHEI
WALT YHCOHOM paboTh! 3E Axkan.u. AcTp.u.
OO01mas TPy10eMKOCTh MPAKTHKH 9 324 243
CamocrositesbHas padora (CP): 9 324 243
6 MOM Hucjie 8 hopme nPpaKmMuuecKoil ROO20MOBKU: 9 324 243
KonTakTHas camocrositensHas pabota 9 0,4 0,3
CamocTosiTeIbHOE U3YUYE€HHE Pa3JIeJIOB MPAKTUKU 323,6 2427
Bupa xoHTpOJIN: 3ayer ¢ OLEHKOM

5.5. T'ocyaapcTBeHHasi HMTOrOBas ATTECTAIMA: MOATOTOBKA K NMpoIeaype 3allUThl U 3alIUTA
BbINMYCKHOW KBAJIM(PUKAIUOHHON PadOTHI
1 eap rocynapcTBeHHO MTOrOBONM aTTeCTAIMM: MOATOTOBKH K NMpoueaype 3allUThl U
3alIMTHI BBIMYCKHON KBaJIM(PUKANMOHHOM PadOThI — BBISIBICHUE YPOBHS TEOPETUYECKONM U
MPAaKTUYECKON IOJIrOTOBIEHHOCTH BBIMYCKHHKA By3a K BBINOJIHEHHIO MPOQPECCHOHATBHBIX 33134 M
COOTBETCTBHS ero moAroToBku TpedoBanusMm PI'OC BO mo nampaBnenuto moarotoBku 18.03.01
XHUMHUYECKasi TEXHOIOTHS.
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2 B pe3ynbrare NPOXOXKIAECHHS TIOCYJAapCTBEHHONM WTOTOBOM aTrTeCcTaluu: IOATOTOBKH K
MpoLeaype 3allMThl M 3alIUTHl BBIMYCKHON KBadu(UKALMOHHOW pabOThl y CTyAEHTa HpOBEpsieTcs
c(hOPMUPOBAHHHOCTH CICIYIOIIMX KOMIICTCHIIUN, a TaKXe CICIYIONIMX 3HAHWH, YMEHUU M HAaBBIKOB,
MO3BOJISIIOIIMX OICHUTh CTENEeHb T'OTOBHOCTU OOydYaromuxcs K JAajbHelmel npodeccuoHanbHON
NEeATEIbHOCTH.

BbImyckHMK, OCBOMBIIMI MporpaMMy OakajaBpuara, JOJDKEH o00sagaTh CIEAYIOIUMU
KOMIIETCHIUSMU:

VK-1.1; YK-1.2; VK-1.3; YK-1.4; YK-1.5; YK-2.1; YK-2.2; YK-2.3; VK-2.4; YK-2.5; YK-2.6; YK-2.7,
VK-2.8; VK-2.9; YK-3.1; YK-3.2; VK-3.3; VK-3.4; YK-3,6; YK-4.1; YK-4.2; VK-4.3; YK-4.4; VK-4.5;
VK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-5.1; YK-5.2; YK-5.3; YK-5.4; YK-5.5; YK-5.6; YK-5.7; YK-5.8;
VYK-5.9; YK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5; YK-6.6; YK-7.1; YK-7.2; YK-7.3; YK-7.4; YK-8.1,
VK-8.2; YK-8.3; YK-8.4; YK-8.5; YK-8.6; YK-8.7; YK-8.8; YK-8.9; YK-9.1; YK-9.2; YK-9.3; VK-
10.1; YK-10.2; YK-10.3; VK-11.1; YK-11.2; YK-11.3; YK-2.10; YK-5.10; YK-5.11; YK-5.12; VK-
5.13; YK-5.14; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8;
OIIK-1.9; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-
2.9; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9;
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-
5.1; OIIK-5.2; OIIK-5.3; OIIK-5.4; OIIK-5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11;
OIIK-3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-
3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.13; OIIK-4.14; OIIK-4.15; OIIK-4.16; OIIK-6.1;
OIIK-6.2, OIIK-6.3; ITIK-1.1; TTK-1.2; ITIK-1.3; [IK-2.1; [1K-2.2; T1K-2.3; T1K-3.1; T1K-3.2; T1K-3.3; TIK-
4.1; TIK-4.2; T1K-4.3; T1K-5.1; I1K-5.2; [1K-5.3; T[IK-6.1; TIK-6.2; T1K-6.3; YK-3.5

3HATh:

— TOpSAOK OpraHu3alliy, MJIAHUPOBAHUS U MPOBEICHUS HAYYHO-UCCIIE0BATEILCKUX PadoT ¢
HCIOJIb30BaHUEM TOCIETHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUH B JaHHOW 00JacTy;

—  (U3MKO-XMMUYECKHE OCHOBBI CHHTE3a TYTIOIUIABKMX HEMETAJUIMYECKHMX M CHIIMKATHBIX
MaTepHalioB U IPUMEHSTh ITH 3HaHUS Ha IPAKTUKE;

— OCHOBHBIE TpeOOBaHUS K MIPEICTABICHUIO PE3YJIbTaTOB MIPOBEIEHHOTO UCCIIEI0BAaHUs B BUJIE
HAy4YHOT'O OTYETA, CTATbU WM JIOKJIAJa;

yMeTb:

— CaMOCTOSITEJIbHO BBISABIATH MEPCIEKTHBHbIC HANpPaBIEHUS HAYYHBIX HCCIEAOBAHUM,
00OCHOBBIBaTh AKTYaJIbHOCTh, TEOPETUYECKYIO U MPAKTHYECKYI 3HAYMMOCTh MPOOJIEMBI,
MPOBOJIUTh HKCHEPUMEHTAIbHbIE HCCIEIOBAHUS, AHAIM3UPOBATh U HMHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YJIbTATHI;

— OCYIIECTBJIATH MOHUCK, 00pabOTKYy M aHaJIM3 HAyYHO-TEXHUUYECKOW HH(OpManuu 1mo teme
BBITIOJTHSAEMOM paboThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX NPHOOpPaxX, OPraHU30BHIBATH IPOBEICHHUE SKCIEPUMEHTOB U
UCTBITAaHUH, IPOBOAUTE UX 00pabOTKY U aHATM3UPOBATh PE3yIbTATHI;

BJIA/I€Th:

— METOJOJOTME W  METOAMKOM TPOBEACHMS HAy4yHBIX HCCIIEIOBAaHUM; HaBBIKaMU
CaMOCTOSITENTbHON HaY4HOH U UCCIe10BaTeIbCKON pabOThI;

— HaBbIKaMH pabOThI B KOJUIEKTHUBE, IJIAHUPOBATh U OPTaHU30BbIBAaTh KOJJIEKTUBHbIE HAYYHbIE
UCCIIEIOBaHMs; OBJIQZEBaTh COBPEMEHHBIMH METOJaMH HCCIEAOBAaHUS W  aHaJIM3a
MIOCTaBJICHHBIX MPOOJIEM;

— CHOCOOHOCTBIO pemiaTh IOCTaBIEHHBIE 3a7aud, MWCIONb3yd YMEHHUS U HaBBIKU B
OpraHM3allK Hay4YHO-HCCIIEI0BATENbCKUX U TEXHOJIOTHYECKUX padoT.

3 Kparkoe coaep:kaHHe TOCYJAPCTBEHHOH WTOIOBOH aTTecTAMHU: IOATOTOBKH K

npoueaype 3amMTbl M 3alMATHI  BBINYCKHOH KBAJIU(UKAUMOHHON padorbl (WM apyroe
pacmupenue u3 coorsercrBywero ®I'OC BO)
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['ocymapcTBeHHass WTOroBas arTecTalus: MOATOTOBKAa K MPOLEAype 3alllMThl W 3allluTa
BBIITYCKHOHN KBaTM(UKAIIMOHHON paboThl (WK Apyroe pacimmupenue u3 coorserctBytomero ®I'OC BO)
MPOXOAUT B __ CEMECTpe Ha 0a3e 3HaHUM, YMEHMH M HAaBBIKOB, IOJYYEHHBIX CTYACHTAMH MpU
n3ydeHuu qucuuruind HanpasieHus 18.03.01 XumMuveckasi TEXHOJIOTUS U MPOXO0KICHUS MTPAKTHK.

['ocynapcTBeHHass WTOroBasi arTecTalus: IOArNOTOBKA K IpOLEAype 3allMThl U 3aIluTa
BBIITYCKHOHN KBaTM(UKAIIMOHHON paboThl (WK Apyroe pacimupenue u3 coorBerctBytomero ®I'OC BO)
IIPOBOJUTCS I'OCYJaPCTBEHHOM IK3aMEHAIMOHHOW KOMHUCCHUEH.

KouTponb ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMH 0O0Yy4aromuXcs, MPUOOPETEHHBIX MpU
ocBoennn OOII, ocymiecTBuseTcss MyTeM NPOBENSHHUS 3allUTHl BBITYCKHON KBaJM(UKATMOHHON
pabotsl (BKP) u npucBoenust kBanudukauu «0akaiaBpy.

4 O0beM rocy1apcTBeHHOH UTOTOBOM ATTECTAIMM: MOATOTOBKHU K MpoLeaype 3alUThI U
3aIIMTHI  BBIMYCKHOW  KBAJIM(MUKANMOHHOW  padoTbl (MM JApPyroe pacliMpeHue u3
cootBeTcTBYIOIIEero ®I'OC BO)

[TporpaMmma oTHOCHTCS K 00s13aTENIbHOM YacTH y4eOHOro IiaHa, K 0ioky 3 «['ocynapcTBeHHas
WUTOTOBAsl aTTECTAIlUs» M paccuMTaHa HAa COCPEJOTOYCHHOE MpOoXokiaeHue B 8 cemectpe (4 Kypc)
oOyuenuss B obOwveme 216 u (6 3ET). Ilporpamma mnpeamonaraeT, 4to OOydYaroIIuecs HMEIOT
TEOPETHYECKYI0 M MPAKTHYECKYIO IMOJATOTOBKY B 00JIACTM XWMHUYECKOW TEXHOJOTHUU TYTOTUIABKUX
HEMETAINTNYECKUX U CHIIMKATHBIX MaTepUajIoB.

. Axkapn. AcTpoH.
Bunbt yueOHOM pabOThI 3au. ef. ac. ac.
Oomas Ttpynoemkoctb I'MA 1o yueOHOMY IUIaHY 6 216 162
KonTakTHas padora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
KonTakTHas paboTa — UTOroBast arrecranus 5 0,67 0,5
Brimonnenue, Harmcanue u odpopmieane BKP 215,33 161,5
Bua konTpoJs: 3ammuTa BKP
5.6 ®akyaIbTATHBBI
AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«IlepeBox HAYYHO-TEXHHYECKOI JTUTEPATYPHD»
1. Heap aucCHUNIMHBI — TIpuOOpeTeHHE OO0yYarOIUMHUCS O0OIIeld, KOMMYHUKATUBHOU U

npoeCCUOHATLHON KOMITETEeHIIUH, YPOBEHb KOTOPBIX Ha OTHENbHBIX ATamax S3bIKOBOM MOJTOTOBKU
MO3BOJISIET  BBIMOJIHATH pa3fWyHble BHJBI TNPO(ECCHOHATBbHO OPUEHTHPOBAHHOIO IepeBoja B
IIPOU3BOJCTBEHHON U HAYYHOU IEATEIBHOCTH.

2. B pe3yJbTaTe M3y4YeHUs] AUCHMILIMHBI 00y4ar0IMiics J0JIKEH:

Obnadams CleAyOIUMI KOMIIETEHIMSAMHI U UHAWKATOPAMH UX JJOCTHIKEHUS :

VYK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3uamo:

— OCHOBHBIE CITOCOOBI JOCTUKEHHSI SKBUBAJIEHTHOCTH B MIEPEBO/IE;

— OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— SI3bIKOBYIO HOPMY ¥ OCHOBHbBIE (DYHKIIUH SI3bIKA KAK CUCTEMBI;

— J0CTaTO4YHOE Ul  BBIIIOJIHEHMS  IE€PEeBOJA  KOJIMYECTBO  JICKCUYECKMX  EAVHMUI],
(bpa3eosorn3MoB, B TOM YHUCJIE COLUANBHBIX TEPMUHOB U IMHTBOCTPAHOBEIUECKUX pealnii;

ymemo:

— IIPUMEHATH OCHOBHBIE ITPUEMBI IIEPEBOA;

— OCYIIECTBIJIATh MMCbMEHHBIN MEPEBOJI C COOIOICHIEM HOPM JIEKCUYECKO SKBUBAJIEHTHOCTH,
COOJIFOICHHEM TPAaMMAaTHYECKUX, CAHTAKCUYECKUX U CTHIIMCTHYECKUX HOPM;

— 0(hOpMIIATBH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIaKTOPE;
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— OCYIIECTBIIATH NMEPEBOA C COONIIOICHUEM HOPM JICKCHUECKOW SKBUBAJICHTHOCTH, COOTIOIEHUEM
IrpaMMaTHYECKUX, CHHTAaKCHMYECKUX M CTHJIMCTHUYECKMX HOPM TEKCTa IepeBoJa MU TEeMIOPaJIbHbBIX
XapaKTePUCTHK UCXOTHOTO TEKCTa,

enademsn:

— METOAMKOW IMpPeNnepeBOIYECKOro aHaIM3a TEKCTa, CIOCOOCTBYIOUICH TOYHOMY BOCIIPHUSTHIO
HCXO/IHOTO BBICKa3bIBaHUS;

— METOAMKOW TIOATOTOBKH K BBHINOJHEHUIO MEPeBOJa, BKIIOYAs IOUCK HHPOpMAlMUU B
CIPaBOYHOM, CIIELIMAIbHOMN JINTEPAType U KOMIIBIOTEPHBIX CETSX;

— OCHOBAaMH CHCTEMBI COKpAILIEHHOH IePeBOUECKOM 3aMMCH MPH BHITIOJIHEHUH TIEPEBO/IA;

— OCHOBHOM MHOSI3BIYHOM TEPMUHOJIOTHEN CIIEIUaTbHOCTH;

— OCHOBaMU pedeprupoBaHUs U aHHOTHPOBAHHUS JIUTEPATYPHI 110 CIIEHUAIBHOCTH.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

Pa3nes 1. OcHOBHBIE JIeKCHYeCKHe H CTWINCTHYECKHE 3aKOHOMEPHOCTH NepeBo1a HAYy4HO-
TeXHUYECKOH JIUTEPATYyPhbI

1.1 Jlexkcuyeckue 3aKOHOMEPHOCTH HAyYHO-TEXHHYECKOro mnepeBoja. CMBICIOBOM aHAIIN3
Hay4YHO-TEXHMUYECKOIO0 TeKCTa U ero cermMeHtrauus. CTUIMCTHYECKHE OCOOEHHOCTH Hay4dHO-
TEXHUYECKHX TEKCTOB. [IpeomornieHue TpPyAHOCTEW, CBSI3aHHBIX C PACXOXKICHHEM CHHTAKCHYECKHX
CTPYKTYpP MHOCTPAHHOI'O M PYCCKOI0 TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHue mOpsjaKa CJIOB B AHTJIMHCKOM H PYCCKOM MpeiokeHusx. [lepeBonm cIioB,
yCTaHOBJICHHE 3HaueHUs cioBa. [lepeBoa cBOOOAHBIX U (Ppazeosoruueckux cioBocodyeranuil. IlepeBos
3aroJIOBKOB TEKCTOB U CTaTEN

1.3 Coxpamenus. OcoOeHHOCTH UX nepeBoja. Pa3BuTue HaBBIKOB IIepeBOJia Ha IMpuUMepe
TEKCTOB MO TeMe «XuMudeckas sadoparopus» «3mepeHus: B XUMum».

1.4. Jlexcuueckue TpaHchopMaly OpU MEepeBOJe TEKCTOB MO TEMAaTHKE XUMHUU M XMMUYECKOH
TEXHOJIOTHH.

Pa3nes 2. OcHOBHBIC TPAMMATH4YECKHE 0COOCHHOCTH NepeBoa.

2.1. OcobenHoctu mepeBoja mnpemiokenuidi Bo BpemeHax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe mepeBofa TEKCTOB 10 TEMAaTHKE XUMHYECKOW TexHoyoruu IlepeBon
MPUJATOYHBIX TPETIOKESHHN.

2.2. Metozpl U mpHUeMBl NepeBOa CTpaJaTesIbHOrO 3ajlora Ha IpuUMepe MepeBojia TEKCTOB I10
teme "TexHomoruu Oynyriero".

2.3. Tumbl ycIOBHBIX MNPEAJOKEHUH, MpaBWiia MU OCOOEHHOCTHM WX ImepeBoja. IIpakTuka
NepeBo/ia YCIOBHBIX NPEIJIOKEHHH Ha MPHUMEpax TEKCTOB MO Pas3IMYHBIM pasjesiaM XHUMHUA H
XUMHUYECKON TEXHOJIOTHH.

2.4. MojanpHble TJIaroibl M OCOOCHHOCTH HX TIepeBOJa Ha TNpUMeEpe IepeBoja TEKCTOB
«TexHonorus», «I[IpomslieHHOE 000PYIOBAHUE»

Pa3nes 3. OcoGeHHOCTH NepeBo/ia NPeaJI0KeHHI ¢ HeTHYHbIMH (OPMaMH IJ1aroJia

3.1 VudurutnB (HeompeneneHHas ¢opma riaroia). Pons MHQWHUTHBA B TIPEATIOKEHHH W
BapHUaHTHI IEpeBOJIa Ha PYCCKUM s3bIK. [IpuyacTust u repynauid. BapuaHThl iepeBojia Ha PYCCKHM A3BIK.

3.2 NadurntnBHBIE 000pOTEL. O00POT AonoaHEHUE ¢ MHPUHUTHBOM. OOOPOT TOUIeKaIIee ¢
MHOUHUTUBOM. PazinnyHble BApHaHTHI IEPEBO/A.

3.3 IlepeBoa mpuUYacTHBIX 000POTOB. AOGCOTIOTHBINA MPUYACTHBIM 000POT U BapHUaHThI IIEPEBO/IA.
Pa3BuTue HaBBIKOB MEpeBo/ia B chepe XUMUH U XUMUUECKON TEXHOJIOTHH.

Pasznea 4. OcodennocTu pedpepaTUBHOIO NepeBoaa

4.1. AnTopuTM NpEeANepeBOAYECKOW pabOThl C HAYYHO-TEXHMYECKHMM TEKCTOM [0 XHMHUKO-
TEXHOJIOTHYECKOH TeMaTHKe.

4.2. Anroput™m cocTtaBieHus pedepara o XUMHKO-TEXHOJIOTHUECKOW TeMaTHKe (AaHHOTALIUH )

4.3. Anroputm paboThI 10 pepepaTuBHOMY NEPEBOAY MO XUMHKO-TEXHOJIOTHICCKON TEMaTHKE.
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4. O0beM y4eOHOH JUCHHUIINHBI

Cemectp
Bcero
Buit yue6HOi paGoThI 5 cemectp 6 cemectp
3E Akan.u. | 3E A‘flaﬂ‘ 3E A‘ff‘”'
Claa g 4,0 144.0 2,0 72,0 2,0 72,0
JMCIUATUTAHBI
Kouraxruas padora — 1,8 64,4 0,9 32,0 0,9 32,0
ayIUTOPHbIE 3aHATHA:
[Ipaktrueckue 3ausarus (I113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHas camocTosiTeNbHasI 0.4 0.2 0.2
pabora
c 22 1,1 11
aMOCTOSITEIIbHOE U3YyUCHHE 796 39.8 39,8
pa3IeiioB AUCIUILTAHBI
Bujx utoroBoro KoHTpoOJIS 3aver 3aver
Cemectp
Bcero 6
Buyt yue6Hoi paGoTsI 5 cemectp cemecTp
3E Actp.u. | 3E AfITp' 3E AfITp‘
O61ast TpyA0eMKOCTh 4 108 9 54,0 9 54
JTUCIUATUTAHBI
KonrTakTHas padora — 1.8 48.3 0.9 o4 0.9 24
ay/INTOPHbIE 3aHATHS:
[Tpaktuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHasi paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas camocTosiTebHasI 0.3 0.15 0.15
paborta
c 2,2 1,1 11
aMOCTOSITENIbHOE U3yYeHUE 59.7 29,85 29,85
pa3eiioB AUCIHILTAHBI
Bupa utoroBoro KoOHTpoOJIst 3auer 3auer

AHHOTanugA padoyeil NPOrpaMmMbl AMCUUIIMHBI
«['paxxnanckas 3alMTA B YPE3BBIYANHBIX CUTYALUSAX)

1. leap QMCHUMILIMHBI -- IOATOTOBUTH CTYJAEHTA K OCMBICIEHHBIM MPAKTUYECKUM JE€HCTBUIM
no o0OecrneyeHnto CcBOeH 0e30MacHOCTHM M 3allUThl B YCJIOBUSX BO3HUKHOBEHHUS YPE3BbIYANHOMN
CUTYAalLIMHU NPUPOJHOT0, TEXHOTEHHOTO U BOEHHOT'O XapaKTepa.

OCHOBHOH 3a71a4eil TUCHUTUINHBI SBISIETCS (OPMUPOBAHNE YMEHHI M HABBIKOB, MTO3BOJISIOIINX
Ha OCHOBE HM3y4YCHMs OINACHBIX U MOPAXKAIOUIMX (PaKTOPOB YPE3BBIUANHBIX CHUTYyallMd HPUPOIHOTO,

TEXHOI'CHHOI'O W BOCHHOI'O XapakTepa,

IPYTHX OIACHOCTEH YMeENo pemiatb BOMPOCHI

0€30MMacCHOCTH C UCTIOIB30BAHUEM CPEACTB CUCTEMBI TPAYKIAHCKON 3aIIUTHI.
2. B pe3yabTare ocBOeHUSI TUCHUTLINHBI CTYIEHT I0JIZKEH:
Obraoams cAenyONMMEA KOMIETSHIIMSIMA U UHANKATOpamMu ux goctuwxenus: VK-8.1 / VK-8.2,

VK-8.5, VK-8.7.

170

CBOEH




3uams:
- XapaKTEpPUCTUKU IMPUPOIHBIX O€ACTBUI, TEXHOI€HHBIX aBapuil M KaTacTpod Ha pagUaLMOHHO,
XUMHAYECKH U OMOJIOTHYECKHU OMACHBIX 00BEKTaX, MOpakarolre (PakTophl APYTUX ONACHOCTEH;
- OCHOBBI BO3JICHCTBMsI ONACHBIX (DAKTOPOB UYPE3BBIUANHBIX CUTyallMid Ha YeJOBEKA U MPHPOJHYIO
Cpeny, AOIyCTUMBIE NPEENIbHbIE KPUTEPUH HEFaTUBHOI'O BO3JEHCTBHS;
- Mepbl 0€30IacHOro MOBEIEHUs MpHU NpeObIBAHUU B palioHaxX (30HAX) I0XKAapOB, PAJUOAKTUBHOIO,
XUMHAYECKOTO M OMOJIOTHMYECKOT0 3arpsi3HEHMS;
- CIIOCOOBI M CPEJICTBA 3aILUThl YEJIOBEKA OT BO3JCHCTBUS MOpaKaOUIMX (aKTOPOB UpPE3BbIYANHBIX
CUTYyaluil IPUPOJIHOT0, TEXHOT€HHOI'O U BOEHHOI'O XapaKTepa.
Ymemy:
- UCIOJIb30BaTh CPEJCTBA 3AIIMUTHI OPraHOB JbIXaHUS U KOKU, MEIULMHCKHUE JJIS CAMO3ALIUTHI U
OKa3aHUs IIOMOIIM JPYTUM JIHOISM;
- NPUMEHATH IEPBUYHBIE CPEACTBA IMOXKAPOTYIICHUS Ui JIOKAJM3allMM M TYIIEHUS IoKapa,
BO3HUKIIIETO B ayTUTOPUU (J1aOOpaTOpHH);
- OKa3bIBaTh ce0€ U APYTrUM IOCTPaJaBIIUM MEAUIIMHCKYIO TOMOLIb C UCII0JIb30BAaHUEM Ta0EIbHbBIX
Y TIOJPYYHBIX MEJULIUHCKUX CPENICTB.
Braoemy:
- npuéMaMu NPOBEJIEHUS YAaCTMYHOW CaHMTAapHOM 0OpabOTKM NpH BBIXOAE M3 pailoHa (30HBI)
pPaZM0aKTUBHOIO, XMMHUUYECKOI0 U OMOJIOrMUECKOT0 3arps3HEHUsI (3apakeHns);
-- CII0cOo0aMM U TEXHOJIOTMSAMU 3aIIUThI B UpE3BbIUANHBIX CUTYaLIUAX.
3. Kparkoe conep:kanue JUCHUIIINHBI.
Pasoen 1. Onacnocmu npupoonozo xapaxkmepa.
Cruxuiible OencTBUSA, ABJICHUS NPUPOABI Pa3pyLIMTEIbLHOM CHIIBI - 3€MJIETPSACEHUS, HABOJHEHUS,
celieBble TOTOKH, ONOJI3HH, CHEXXHBIE 3aHOCHI, U3BEPKEHNE BYJIKaHOB, 00BaJIbI, 3aCyXH, yparaHsl, OypH,
MOKapBhl.
Pasoen 2. Onacnocmu mexnozennozo xapakmepa.
ABapun u KaracTpobl Ha paJMallMOHHO ONAacHOM OOBEKTE, XHUMHUYECKH OIACHOM OOBEKTE,
OMOJIOTUYECKH OINACHOM OOBEKTe; Ha TpaHCIOpTe (PKEIEe3HOAOPOKHOM, aBTOMOOMIIBHOM, DPEYHOM,
aBUAIMOHHOM); Ha THIPOCOOPYKEHUAX; HA KOMMYHAJIbHBIX CUCTEMAaX KM3HEOOeCTIeueHusl.
Pasoen 3. Onacnocmu 6oennoco xapakmepa.
[IpumeHneHne Opy)usi MacCOBOTO MOpPaXeHUs (SAEPHOT0, XMMHUECKOIro, OMOJIOTHYECKOT0), OOBIYHBIX
CPEICTB C 3aKHUraTeJIbHBIM HAIlOJIHEHHEM, HOBBIX BHJIOB OpYXKHSA. 30HBI 3apakK€HUS OT CPEICTB
MOpaXEHUs U UX BO3/IEHCTBUE HA HACEIEHHUE U OKPY)KAIOILYIO IPUPOJIHYIO CPELY.
Paszoen 4. oxcapuas 6e3onacnocme.
[ToxxapHast omacHocTh. Ilokapnas oxpana. Kiaccupukanus mokapoB MOXapoB B 3AaHHUIX U
nomenieHusx. Craguu pa3BUTHs NokapoB. Jlokanuzanus U TymieHue noxapoB. IlepBuuHble cpencTBa
noxkaporymenuss (ormerymurenun OIl -8, OV-2, OBII-5, BHyTpeHHMI NOXapHbI BOJONPOBON) U
MpaBWia TMOJb30BAaHUS HMU. ABTOMAaTHYECKHE CHUCTEMBbl TMOXKAPOTYUIEHUS] — TPUHKIEPHbIE U
npendepHble. OTHETYIIAIME BEUIECTBA — BOJA, MEHbI, HETOPIOYHE ra3bl U pa30aBUTENH, TOPOLIKOBbIE
COCTaBbl, FAJIOr€H3aMEeIlEHHbIE YTIEBOIOPOIbI.
Pasoen 5. Komnnexc meponpuamuii 2pax)coanHckou 3auumaol HAceleHUs.
- OnoBemenne u uHGOpMUPOBaHUE HaceldeHHs 00 omacHOCTU. [IpuHSATHE HaceleHHeM CHTHaJIOB
onosenieHus («Baumanue Bcem!», «Bo3nymHas TpeBoray, «PaanannoHHas onacHOCTbY, « XUMUYECKast
TpeBora», «OTOOH OMACHOCTH») M MOPSJOK ACUCTBHUS MO HUM. OBaKyalusi HaceJeHUs W3 30HbI
ornacHocTH. Croco0bl 3BaKyaluu OKCTpeHHasi »JBaKyalusi CTyJEHTOB U3 ayJuTOpUU IIpH
BO3HHKHOBEHHH I10Kapa.
- CpencrtBa HAMBUAYaIbHOM 3amuThl opranoB Asixanusa (I'T1-7, I'TI-9, P-2, V-2K, PIIA-1, PIII-67M,
PY-60M, «®enukcy», I'I3K, AT, AIT-3, [13V-K, UII-4M, UII-5, UI1-6, KUII-8), koxu (JI-1, O3K)
4esoBeKa. MeIMIMHCKHUE CPECTBA 3AIUTHI .
- CpenctBa KOJUIGKTHBHOW 3alllUThl HacejeHWs. Ha3zHaueHwe,  3alllUTHBIE CBOWCTBA yOEXKHII.
[TporuBopaguanuonnsie ykpbitus (IIPY, moa3zeMHubie memexoHbe Mepexoibl, 3ar1yOIeHHbIe CTAaHIIUU
METPOIOJINTEHA), MPOCTEHIINE YKPBITHS (TpaHILEH, OKOIbI, MepekphiThle wenu). [IpaBuna 3ansaTus
yoexumia.
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Pa3zoen 6. Oxazanue nepsoii nomowu.
Oxa3anue nepBoil MOMOIIM MPU 0XKOTraX, paHeHUSIX, 3apakeHusx. [IpoBeneHre 4acCTHYHON CaHUTapHOMN
00pabOTKM KOKHBIX ITOKPOBOB YEJOBEKA TMPU BBIXOAE W3 30H PATUOAKTHBHOTO, XMMHYECKOTO H
OMOJIOrMYECKOro 3apakeHus (3arps3HeHHs), U3 30H MOKapOB.
Pasoen 7. Jluxeuoayus nociedcmeauil upe3sbldaiHol Cumyayuu.
ABapuiiHo-cniacatenbHble pabOThl. DKCTPEHHAs dBaKyalusi U3 ayJUTOpHH (J1abopaTopuu) B YCIOBUAX
mokapa, paJMalMOHHOTO, XUMHUYECKOro, OHOJOTHYECKOrO0  3arpsA3HEHUsS  TEPPUTOPUU  C
HCIIOJIB30BaHUEM MPOCTEHINX cpeacTB 3ammThl («Penukcy, I'J[3K, nporusorasa I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOMH JUCIHILINHBI

O0BeM TUCHUILINHBI

Bup yueOHoii padoThl

3E AkajgemM.4 | ACTPOH.4
OO011asi TPY10€eMKOCTb T CIHTIHHBI 1 36 27
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,44 16 12
Jlexun 0,44 16 12

HpaKTI/I‘leCKI/IC 3aHATUA - - -

JlaboparopHbie pabOThI

CamocTrosiTesbHasi padora 0,56 20 15

CaMocCTOsTEIbHOE N3YUEHUE PA3/IETI0B IUCIUIIUHbI 0.56 19,8 14,85
KoHTtakTHas camocTosTenbHas pabora ' 0,2 0,15
Buja nToroBoro KOHTpoOJIS: 3auer
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6. TPEBOBAHMUSA K YCJIOBUSAM PEAJIM3AIINU TPOI'PAMMbI BAKAJIABPUATA

6.1 O6mecucremHuble TpedoBanus k peasusanuu QOII 6akanaBpuara

VHHBEpCUTET JIOJDKEH pacnojarath Ha MpaBe COOCTBEHHOCTH I MHOM 3aKOHHOM OCHOBAaHUH
MaTepHabHO-TEXHUYECKUM oOecrieueHueM 00pa3oBaTeNbHON JEATENbHOCTH (TIOMEIIEHUSMH |
00opyoBaHMEM) JJIS peann3aliy MporpaMMel OakanaBpuara o bioky 1 «/lucuumumss! (MOxyan)» u
bnoky 3 «"ocynapcTBeHHAst UTOTOBAsE aTTECTALUSA» B COOTBETCTBUU C YUEOHBIM IIJIAHOM.

Kaxnprii oOywarommiicss B Te4eHHE BCEro Iepuojga OOy4eHHs JOJDKEH OBITh olecrieueH
WH/IMBUYAIbHBIM HEOTPAHWYECHHBIM JIOCTYIIOM K 3JIEKTPOHHOH WH(pOPMALMOHHO-00pa30BaTEIbHON
cpene YHuUBepcHTeTa U3 JIIOOOH TOYKM, B KOTOPOH MMeEETCs JOCTyll K HH(GOPMAIMOHHO-
TEJIeKOMMYHUKAIIMOHHONW cetn «MHTepHeT» (manee — cerb «MHTepHET»), Kak Ha TEPPUTOPUHU
VHuBepcuTeTa, TaKk U BHE €. YCIOBHA Ul (DYHKIMOHUPOBAHUS 3JICKTPOHHOM HH(POPMAIOHHO-
00pa3oBaTEeNbHON CPeabl MOTYT OBITh CO3JJaHBI C UCTIOIB30BAHUEM PECYPCOB MHBIX OPTaHU3AIUH.

OnexkTpoHHas MHPOPMaLMOHHO-00pa3oBaTelibHas cpesia Y HUBEPCUTEeTa JOJDKHA 00ecIieunBaTh:

- JIOCTYH K Y4eOHBIM IJJaHaM, paboduMM mporpamMmaM JUCHHIUIMH (MOAYJei), mporpaMmam
NPAKTHK, JIEKTPOHHBIM Y4€OHBIM U3JaHUSAM H 3JICKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, yKa3aHHBIM
B pabOYMX MporpaMMax AUCUUTUINH

(Momyseit), mporpaMMax MpakTuK;

- (hopMupOBaHHE AIIEKTPOHHOTO TOPT(HOINO 00yJaIONIETOCs, B TOM YHCIIE COXPAHEHUE €T
paboT M OIIEHOK 32 3TH PaOOTHI.

B cnywae peanmuzamum mporpamMmbl OakaniaBpriata ¢ MPUMEHEHHEM JJIEKTPOHHOTO O0YydeHUs,
JIMCTAaHIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHH JIICKTPOHHAs WH(OPMAIMOHHO-00pa3oBaTeIbHas
cpena OpraHu3anuy JOJDKHA JOMOTHUTEIHHO 00eCTIeYnBaTh:

- ¢ukcanuio xojga o0pa30BaTENbHOTO MpPOIecca, Pe3yIbTaTOB MPOMEXKYTOUHOM aTTecTaluu U
Pe3yIbTaTOB OCBOCHUS MPOTPAMMBI OaKallaBpHara;

- TpOBEJCHHE Y4YEOHBIX 3aHATHH, MpPOLENyp OLEHKU pPEe3yJlbTaTOB OOyuYeHHs, peanu3aius
KOTOPBIX  TNPEIyCMOTPeHa ¢  NPUMEHEHHEM  DIIEKTPOHHOTO  OOy4YeHHs,  JUCTAaHIIMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTHI;

- B3aHMOJICHCTBHE MEX/y y4aCTHUKaMHU 00pa30BaTeIHLHOTO MPOIIecca, B TOM YHCIIE CHHXPOHHOE
U (MJIM) aCHHXPOHHOE B3aUMOJIEHCTBHS TOCPECTBOM ceT <<VHTepHeT».

QOYHKIIMOHNPOBAHHE AIEKTPOHHONH MHPOPMALMOHHO-00pPa30BaTENBHON Cpebl 00eCTIeYNBACTCS
COOTBETCTBYIOLIUMHU CpeACTBaMH  WH(POPMALMOHHO-KOMMYHUKAIMOHHBIX  TEXHOJIOTMH U
KBaJM(pUKAMe paOOTHUKOB, €€ WCIONB3YIOMMX W TOJACpKUBAIOMNX. DYHKIIMOHUPOBAHHE
3JIEKTPOHHON MH(OPMAIMOHHO- 00pa30BaTEIbHOM CPeibl JOKHO COOTBETCTBOBATh 3aKOHOATEIbCTBY
Poccuiickoi
denepanuu.

[lpu peanuzanuu nporpamMmbl OakanaBpuata B ceTeBOM (opme TpeOOBaHHS K pealu3aliu
mporpaMMbl  OakajmaBpuaTa JOJDKHBI 00€CNeYnBaThCS COBOKYITHOCTBIO PECypCOB MaTepUaTbHO-
TEXHUYECKOTO0 U y4eOHO-METOJMUYECKOro oOecreyeHHs, MpeaoCTaBIsIEeMOro OpraHU3alMsIMU,
Y4acTBYIOUIMMH B pean3aliy MporpaMMbl OakaiaBpuaTa B CET€BOI Gopme.
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6.2 TpeOoBaHMs K MaTepHAJBLHO-TEXHHYECKOMY 00ecredeHHI0

MarepuanbHO-TEXHUUYECKAs 0a3a YHUBEPCUTETA COOTBETCTBYET JEHCTBYIOINUM
MPOTHBONOXKAPHBIM MPaBUJIaM W HOPMaM M 00€CIeurBaeT MPOBEICHUE BCEX BUIOB AMCHUILUIMHAPHONW U
MEXIUCUUIUIMHADHON  MOJArOTOBKHM,  INPAKTHYECKOM M HAy4YHO-HCCIEIOBAaTeNbCKOM  paboThl
o0yJaromuxcs, IPeayCMOTPEHHBIX YI€OHBIM IIJIAHOM.

[lepeueHp MaTepUAILHO-TEXHUYECKOTO OOECIEUYEHHs BKIJIIOYAET: JICKLIMOHHBIE Yy4eOHbIE
ayautopuu (000OpyIOBaHHbBIE BHCONMPOCKIIMOHHBIM O0OpYZOBAaHHEM MJIsi TpPE3eHTAalUl, CpeAcTBaMHU
3BYKOBOCIIPOM3BEACHUS, PKPAHOM, M HMMEIOLIME BBIXOJ B VIHTEpHET), MOMELIeHUs JUIsl MPOBEICHMS
CEeMHUHAPCKHUX M MPAKTHYECKUX 3aHATHH (000pynoBaHHBIE yuyeOHOM MeOenbio), OMOIMOTeKY (MMEIOITYIO
paboune KOMIBIOTEpHbIE MecTa Ul OO0ydamoluxcs [0 IporpamMMe OakanaBpuara, OCHAIICHHBIE
KOMIIBIOTEPaMH C JOCTYNOM K 0a3aM JaHHBIX M BBIXOJOM B MHTepHeT), 1abopaTopuH, OCHAICHHbIE
COBPEMEHHBIM 000PYI0BaHUEM JUIsl BBIIIOJHEHHUS HAayYHO-HCCIIEA0BATENbCKOM paboThl, KOMIIbIOTEPHbBIE
kimaccbl.  I[Ipu  WCHONB30BaHWUM  BJEKTPOHHBIX HM3JaHUN  YHHBEPCHUTET OOECIEYMBAET Ka)IOro
o0yyJaromerocsi BO BpeMsi caMOCTOATENbHON NOArOTOBKU pabouUM MECTOM B KOMIBIOTEPHOM KJIacce C
BBIX0JIOM B IHTEpHET B COOTBETCTBUH C TPYAOEMKOCTHIO H3y4aeMbIX JAUCIUILINH.

[Tomemienuss npeAcTaBIsAOT co00M ydyeOHBbIE ayAUTOPUMU sl NMPOBEACHMS Y4EOHBIX 3aHATHUM,
NPEJYyCMOTPEHHBIX TporpaMMoi OakajaBpuaTa, OCHAIIEHHBIE OOOpYIOBaHMEM M TEXHUYECKUMHU
CpeAcTBaMU 00Yy4€HUs1, COCTaB KOTOPBIX ONpeseseTcs B padouux MporpaMmax JUCHUILINH (MOIYIeH).

MarepuanbHo-TexHuueckoe oobecrneuenre OOII GakanaBprarTa BKIIOYAET:

6.2.1 OdopynoBanue, He00X0AMMOe B 00Pa30BaTEILHOM IpoLecce

- Ilapk @vicokomemnepamypHo20 2a306020 U I1eKMPOmMepMuiecko2o 0060py008anus:

[IeYd BBICOKOTEMIIEPAaTypHbIE THUTENIbHBIE C Ta30BbIM OOOTPEeBOM Ul BapKU CTEKJA; 3JIEKTPOIEeYd
COIPOTHBIIEHUSI C HarpeBareiasiMu U3 Xxpomuta JaHtaHa (BHUMOTO); snexTponeuyn conmpoTUBIECHUS
BakyymHble (Tun CHIBD, CIIBJI); nmeun naGopaTOpHble TUTEIbHbIE 3JEKTPUYECKUE C CHIUTOBBIMU
HarpeBaTesIMA U aBTOMAaTHYECKUM peryiaupoBanueM temmeparypsl [ 5/12,5; neus snexktpuyeckas ams
OINTUYECKOT0 CTEKJIOBAPEHUS CO CTEKJIOMEUIAJbHONW MAIIWHOW; Me4b 3JEKTPUYECKas ¢ YCTaHOBKOW JUIs
BBITTMBAHUS JICHTHI CTEKJA; I[I€Y4b JJEKTPUYECKAs] C PpPETryJupyeMoOd Ta30BOM CpeloH; Me4u
3JIEKTpUUYECKUEe MYy(]esbHbIe U YCTAHOBKU BBICOKOTEMIIEpATYpHbIE C MPOTrPAaMMHBIM YIIpaBJIEHUEM; 11€Yb
AJIEKTPHYECKas TpaJlueHTHas; 000pyIOBaHNE IS OTIMBKU CTEKOJIBHBIX PACIUIaBOB; CYIIMJIbHbIEC MIKa(bI,
cymnibHbIe mKadbl Bakyymubie (MLW).

- Obopyoosanue 011 cuHmesa U N0O20MOBKU 00PA3Y08 MAMepPUaiIos:

BEChl DJIGKTPOHHBIE TexHHUeckue M aHanmutudeckue Cauw-120D, Caux 220, DB-60H u np.; Bech
naboparopubie (ACCULAB VICON); Becwt ananutuueckue (Gibertini Crystal); maGoparopnas
ianeTapHas MenpHuia RetschPM 100 ¢ pa3monbHbIME TenamMu U OapaOaHamu; MeNTbHHIA BAIKOBas
nabopaTopHasi; MeNbHHUIIA MIapoBas JIabOpaTopHas; MEIBHUIBI IIAPOBBIC JBYXKAMEPHBIE, IPOOMIIKA
mexoBast naboparopHas; ycraHoBka AIIP; wmenbHuna BuOpammonnas (BHUBPOMALILL); wmenbHuia
anerapHas (CAH/L, Caryph); npoOuika 1mexkoBasi; BUOPOCTOJI ¢ HAOOPOM CUT; UCTUPATEHU AUCKOBBIE C
Ha0OpaMH CHT; aHalUTH4YecKas mnpoceuBaromias wmammHa AS 200 baSiC ¢  KOMIUICKTYHONIMMU,
OJTHOJMICKOBAasl NIIM(OBATHHO-TIONMPOBATbHAS MallMHA C aBTOMATHYECKHM MPHCIIOCOOICHUEM IS
nogaun oOpasiloB; ynbTpa3BykoBas BaHHa ProSonic 1000; turim kopyHmoBeie oobemom 10 — 500 wmu;
TUraM mamMoTHeie o0beMoM 500 — 1000 mur; xumudeckass mocyaa (apdopoBasi; XxumMudeckas mocyaa
CTEKJISIHHAsl; BBITSDKHbIE HIKa(bl; YCTAaHOBKA Ul HUIM(GOBKU M IMOJUPOBKU MaTEpPHAJIOB; BUOPOCTOJIBI,
YCTaHOBKa IS TeTepo(ha3HOTO OCAKICHUS.

- Ilpubopwi u obopyoosanue 051 NPOBEOEHUsT CIMPYKMYPHBIX UCCLEO08AHULL:
pEeHTreHOBCKUE audpakToMeTpsl ¢ 0a3zamu kpuctamuiorpadguuecknx nanaeix ICDD u mHQOpManmoHHO-
nouckoBoit cucremoirr SciGlassSofrwareSuite, B T.4. mudpakromerp D2 Phaser Bruker AXS;
nepuBarorpagel ¢ (dororpaguueckol U DIEKTPOHHON perucrpanueil, npudop CHUHXPOHHOTO
Tepmuueckoro ananmmza STA 449 F3 Jupiter; nuddepeHIManbHbIil CKaHUPYIOLHHA KaJOpPHMETP;
CIIEKTPaTbHO-aHAJTMTUYECKHI KOMILJIEKC Ha 0a3e MoHOXpoMaTopa/criiekrporpada MS3504i; criekrpomerp
KOMOMHAIIMOHHOTO ~ paccessHusl CBeTa  HCCIIEJOBATENIbCKOTO  Kjacca C  BBICOKOPA3peLIarouM
KoHpokampHeIM MuKpockoriom Horiba, LabRamHRVisible-NIR; omntudeckne MHKpPOCKOMBI, B T.d.,
Olimpus BX 51 ¢ KOMIBIOTEpPHBIM YIPaBICHUEM M C BBICOKOTEMIIEpaTYpHBIM cTonmkoMm LinKam;
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Ja3epHbIil aHanM3aTtop dyeMeHTHoro cocraBa LEA-S500 ¢upmbr «Solary; macc-cmekrpomerp ¢
HMHAYKTHBHO cBs3anHOM miasmoi ICAP-Q; demrocekynanbiii nazepubiii kommieke TETA-X ¢ cucremoit
JUArHOCTHKH M3JIy4CHHUsS W MO3MIMOHUPOBAHUS, YKOMILJICKTOBAHHBIA ONTHYECKUM CTOJIOM; LU(POBOI
ocmmmtorpad TDS-154D, roanomerp I'SM, mukpockort JENAPOL; nazepHblit rpanyiioMeTp; MUKPOCKOIT
ontuueckuit nmonstpuzanuoHHsii (IIOJIAM-211); mukpockon meramiorpapuueckuid (MUH-8); mammnb
paspeiBHbie  (FM-250, FM-500); ycraHoBka i OMNpEACICHHUS TEIUIONPOBOJIHOCTH OTHEYIIOPOB
HecraimonapubiM  mMetogoMm (ISO  8894-1, meron KpecTOBHHBI); YCTaHOBKA JJIsl  OIpECIICHUS
TEIUIONPOBOJHOCTH BBICOKOTEIUIONPOBOAHBIX MaTepUaOB CTAIMOHAPHBIM METOJOM; MOCT €MKOCTeH
(E8-2); Ttepaommerp (E6-13); usmepurens ummuranca (E7-20); ocummnorpad (MPY-1M); Mukpockor
ckanupyromuii snekrpounsiii (TESCAN); nepusatorpad (MOM).

- Ilpubopwr u 0b6opyoosanue Ol NPoOGeOeHUs MEXHON0SUUEeCKUX UCNbIMAHUL YHUBEpCAJIbHAs

paspeiBHas MarimHa Shimadzu; numaToMeTpbl BEPTUKAIbHBIE M TOPH30HTAIBHBIA C KOMITBIOTEPHBIM
ynpaenenuem Dil 402 PC; MukpoTBepOMEpbl C PyYHBIM U aBTOMAaTHUYECKUM HArpyXeHUEM; IPHOOPHI
JUTsL oTipeesieHnsl yaenbHoi nmoBepxHocty mopomkoB [ICX 11 (SP) u TICX-2; npodunometp [Ipoton —
MUDT 130; ycTaHOBKM Ul OIPENEICHUS XHUMHMUYECKOM CTOWKOCTM MaTepHUajioB; IOJIIPUCKOIN-
nojmsipumerp  [IKC-125; ycraHoBku Jyisi  ompeiesieHus IUIOTHOCTH — MarepualioB; pH-merpsr;
pedpakTomerp A66e ontuueckuiit NAR-3T;
THIPABIMYECKUI MPecC pydYHOH; THApaBIMYeCKHi mpecc moiyaBTomar ycwiumem go 10 T (MII-10);
rupaBiIvueckuil mpecc nosnyasromar ycunuem a0 S50 T (UI1-50); ruapaBiandeckuil npecc rnoixyaBTomMar
yeunueMm 0 100 T (MIIC-100); knumatudeckas kamepa J1abopaTopHasi; BUCKO3UMETP BHOPAIIMOHHBI;
BHCKO3WMETP POTAIlMOHHBIN; BUCKO3UMETp JHIIIepa; npubop BacwuibeBa; mpubop Buka; mpubop Jle-
[Tarense.

6.2.2 YueOHO-HAIJIsITHbIE TIOCOOUSI

KoMmruiekTsl MakaToB K JIEKIMOHHBIM KypcaMm; HaOopbsl 00pa3lioB BBICOKOTEMIIEPATYPHBIX
HEMETAUTHIECKUX MaTepHajioB M JAEMOHCTPALMOHHBIX M3JENHH W3 HHUX; HA0Op 0Opa3loB THIIMYHOTO
Opaka u3aenuii; miakatel TUNoBbIX octepoB HUP, HaGopsl mpoayKIMK MpOMBIIUICHHBIX TPEIIpUiTH;
KOMIIBIOTEPHAsT TporpamMma 10 OOYYeHHMIO BEIEHHs TEXHOJIOIMYECKOro mpolecca IpOU3BOJCTBA
nopraanauementa «75th  ECS/CEMulator System from the World Leading Cement Equipment
Manufacturer)) ¢upmbr «FLSMIidt; HarmsaaHO-IUAAKTUYCCKUI MaTepHaa MO0 TEXHOJOTHH IPOHM3BOJCTBA
U3JIEINH U3 CTEKJIa, KEPAMUKH, BSKYIINX M KOMIIO3UIIMOHHBIX MaTepUalioB; allbOOMBI AU(paKTOrpaMm
TJIMHUCTBIX ~ MHHEpajoB; anb0oMbl  MK-CeKTpoB  HEOpPraHMYECKMX  COCIMHEHUWH;  aabOOMBI
PEHTIeHOTpaMM HEOPraHMYECKUX MaTepHalloB.

6.2.3 KomnbloTepsl, nH(GOPMAIMOHHO-TEJIEKOMMYHHKAIHOHHbIE ceTH,
annapaTHo-NMporpaMMHbIe U ayIMOBH3YaJIbHbIE CPeICTBA

[TepcoHanbpHBIE KOMIBIOTEPHI, YKOMIUIEKTOBaHHBIE TpourpsiBaTensiMu CD u DVD, npuntepamu u
IPOrpaMMHBIMU  CPEACTBAMH; IPOEKTOPBI; AKPaHbl; ayAUTOPUU CO CTALMOHAPHBIMU KOMIUIEKCAMU
oToOpakeHHsi MH(popMaluu ¢ J00oro anekrpoHHoro Hocutens; WEB-kameps:; nudposas xamepa K
ONTUYECKOMY MMKPOCKOIy; LU(POBOM (oToanmapar; KONUpOBaJIbHBIE amlaparbl, JIOKalbHas CETh C
BBIXOJOM B UHTEpHET.

6.2.4 TleuaTHbIE U 2JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMAIHOHHBIE pecypchl

HNHpopMalmOHHO-METOJUYECKHNE MaTepUaNbl: YIeOHbIe TOCOOHS M0 JUCIUIUIMHAM BapHaTHBHOM
9acTU MPOTPaMMbI; METOUYECKIE PEKOMEH AU K MPAKTUYECKUM 3aHSTUSM; KaTaJloTH TUIIOB U BUJIOB
NPOAYKIIMM W3 BBICOKOTEMIIEPATYPHBIX HEMETAJUIMYECKHX MAaTEpHUaloOB; KaTaJOTH MPOAYKIHH
MIPOMBIIIJICHHBIX TPEANPUATHH; pa3gaToOYHbIi MaTepuan K JEKIMOHHBIM KypcaM; ydeOHbIe (PUIBMBI O
mporeccaM TEXHOJIOTUU M CIIOco0aM MPOU3BOJICTBA OTIEIBHBIX BUIOB M3J/ICIHIA; AIEKTPOHHBIE YIeOHbIE
W3JIaHUs TI0 JUCIHUILTHHAM BapUaTUBHOM YacTH, HAyYHO-TIOMYSPHBIE 2IEKTPOHHBIE H3TaHUS.

DneKTpoHHBIE 00pa3oBaTeNbHBIE PECYpChl: KadeapaabHble OMOIUOTEKU SJEKTPOHHBIX H3AaHUI
M0 JTUCHMIUIMHAM BapUaTHUBHOM YacTH; 3JEKTPOHHBIE MPE3CHTAIlMM K pa3jesiaM JIEKIIMOHHBIX KypCOB;
yueOHO-MeToinyeckue pa3paboTku Kadeapbl B 3JIEKTPOHHOM BHJE; y4deOHble (UIBMBI K paslenam
JMCLUUIUIMH; 3JEKTPOHHBIE KaTajJoru MpPOAYKIMH;, HWHPOPMALMOHHO-METOJUYECKUE MaTepualbl B
MeYaTHOM W  DIIEKTPOHHOM BHJE 10 TPOHW3BOJICTBY W3JENUH W3  BBICOKOTEMIIEPATypPHBIX
HEMETANTNYECKUX MaTepHajIoB; COOPHUKH TEXHOJIOIMUYECKHX CXeM, OYKJIEThl U KaTaJloru o00opy 0BaHus,
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CIPAaBOYHHUKHU IO CBHIPHEBBIM MaTepHajiaM, CIPABOYHUKU I10 HAWIYYIIUM JOCTYITHBIM TEXHOJOTHIM
MIPOM3BOJICTBA HW3JIENMA M3 KEpaMHUKH, CTEKJa, MPOM3BOACTBA BSIKYIIMX MAaTE€pHaliOB; CIPAaBOUYHBIE
MaTepHalibl B IEYaTHOM U 3JIEKTPOHHOM BHUJIE 110 CTPOCHUIO U CBOMCTBAM TYTOIJIABKUX HEOPTaHUYECKUX
BELIECTB; AJIEKTPOHHAS KapTOTEKa MO PeHTreH0(a30BOMY aHAIH3Y; JIEKTPOHHAs KapToTeka Mo (a3oBbIM
auarpaMMaM — COCTOSHUSI — TYTOIUIAaBKMX  COCJMHEHMH; JJIEKTpOHHas  KaproTeka  Qororpaduit
MUKPOCTPYKTYPBI TYTOINIABKMX HEOPTraHUYECKUX BEILECTB.

YHuBepcuter obecneueH HEOOXOIUMBIM  KOMIUIEKTOM  JIMIIEH3HOHHOTO  MPOrPaMMHOTO
oOecrieueHns (CocTaB oOIpeAeNsIeTcss B padOuux IporpamMMmax JUCIUIUIMH (MOIYJICH) u TIOIJICKUT
€KEroJHOMY OOHOBJICHHIO.

OO6yvaromumcst obecriedueH oCTyn (yAaleHHBIA TOCTYM), B TOM YHCIE€ B Cllydyae MPUMEHEHUS
AJIEKTPOHHOTO  OOy4YeHMs, JAUCTAHIMOHHBIX OOpPa30BaTENbHBIX TEXHOJIOTMH, K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHBIX M MH(POPMAIMOHHBIM CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orpesensercs B pabounx MporpamMmax JUCIUILTHH (MOIYJeH) U MOUIEKHUT €KEr0JHOMY OOHOBIICHUIO.

[TomereHus 17151 CaMOCTOSATENBHON pabOThl 00yUYaOIIUXCsl OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOM
C BO3MOXKHOCTBIO TMOAKIIOYeHHS K cetu «HTepHeT» W obecnedeHbl JOCTYINOM B 3JIEKTPOHHYIO
nH(OPMAaLIMOHHO-00pa30BaTeNbHYIO Cpey YHUBEPCUTETA.

VYHuBepcuter oOecrneyeH HEOOXOAMMBIM  KOMIUIEKTOM — JIMIICH3MOHHOTO ¥ CBOOOJHO
paclpoCTpaHseMOro MPOTPAMMHOIO OOECIICUECHHUS, 6 MOM YUC/e OMme4ecm8eHHO20 NPOU3BO0CHMEa
(cocTaB ompeaensercs B pabounx mporpammax JUCHMIUIUH (MOAYJEH) u noonexcum 00HO61EHUIO nPU
Heobxo0umocmu).

[Ipy wucnonbp30BaHMM B O0pa30BATEIBLHOM NPOIECCE IEYATHBIX HW3JaHWN, B YHUBEPCUTETE
chopMupoBaH OHOTMOTEUHBIN (POHJ, YKOMIUIEKTOBAHHBIHM MEYaTHHIMU M3AAHUSMH U3 pacueTa HE MEHee
0,25 sx3eMIuIsipa KaXA0ro M3 M3JaHMUN, YKa3aHHBIX B padouux MporpamMmax AUCUUIUIMH (MOZyJjeil),
mporpaMMax MpPaKTUK, Ha OJHOro OOy4Yarolerocs W3 4YHCla JIHUI, OJAHOBPEMEHHO OCBaMBAIOIINX
COOTBETCTBYIOIIYIO JUCHUIUIAHY (MOIYIb), MPOXOISIIAX COOTBETCTBYIOIIYIO IIPAKTHKY.

OObyyarommmMcst o0ecriedyeH A0CTyN (yAaJeHHBIA TOCTYI), 8 mOoM YUCe 6 clyuae NpUMeHeHUs
INEKMPOHHO20 O00yueHUsA, OUCHMAHUUOHHBLIX 00PA306AMENbHBIX MEXHOI02Ull, K COBPEMEHHbBIM
npodeccnoHanbHbIM 0a3aM JaHHBIX W MH(POPMAIIMOHHBIM CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenensieTcss B pabo4yux MporpaMmax JUCHHUIUIMH (MOAYJEH) M TMOMJICKUT OOHOBIEHHUIO (TIpHU
HEOOXOUMOCTH).

OOyuJatonriecss W3 4YHUClIa WHBAJIUAOB M JIMI] C OTPAaHWYEHHBIMH BO3MOXKHOCTSMHU 3JIOPOBBS
obecreunBalOTCs TMEYaTHBIMM M (WJIM) 3JIEKTPOHHBIMH 00pa3oBaTelIbHBIMM pecypcaMu B (opmax,
aIalTHPOBAHHBIX K OTPaHIYEHHSIM UX 3I0POBbSI.

Jns  peanmuzanuM  OCHOBHOM  00pa3oBaTeNbHOM  MporpamMMmbl  MOJrOTOBKH — OakajlaBpOB
UCTIONB3YIOTCA  (DOHIBI  y4eOHOM, Yy4yeOHO-METOAWYECKOM, Hay4dyHOH, TMEepUOAUYECKOM Hay4dHO-
TEXHUYECKON JUTEPaATypPhl HNudpopmaninoHHO-O0MOINOTEYHOTO LIEHTpA (MBLY) PXTY
uM. JI.1. Menneneesa u kadeap, yIacTBYIOIIMX B peaTn3aluy MPOTPaMMBI.

Nudpopmannonno-6ubmuoreunsiid  neurp PXTY um. JI. 1. MengeneeBa obecnedunBaeT
MH(POPMAITMOHHYIO MOJIIEPIKKY peanm3anum IPOTPaMMBEI, COZICHCTBYET MOJITOTOBKE
BBICOKOKBAIM()UIIUPOBAHHBIX CIELHAINCTOB, COBEPIIEHCTBOBAHHIO Y4eOHOro Ipoliecca, Hay4dHO-
HCCTIEI0OBATENIbCKON  paboThl, CIOCOOCTBYET pa3BUTHIO MNMPOGECCHOHAIBHOM KYJIBTYpPHl OyayIero
CIELUANINCTA.

WBIl ynuBepcurera odecrieunBaeT 00ydyaroUuxcss OCHOBHONW y4eOHOM, yueOHO-METOANUYECKON U
Hay4YHOH JTuTepaTypoil, HeOOXOAMMOM Ul peanu3aluyi U KaueCTBEHHOTO OCBOEHUS 00YJaroIUMHUCS IO
mporpamme OakajiaBpuata 00pa3oBaTENBPHOTO Tpollecca MO BCEM MUCHIMIUIMHAM, npakthukaM u [TMA
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OATOTOBKU OaKaIaBpOB.

O6mmit 06beM MHOTOOTpacneBoro ¢houaa MBI cocraBnser 1 716 243 5k3.

@oHp yueOHOH U y4eOHO-METOANYECKON JTUTEPATyphl YKOMIUIEKTOBAH MEYaTHBIMU U3/IaHUSIMU U3
pacuera He MeHee 50 SK3EMIUIIPOB KAXKAOTO W3 HM3IAHUH OCHOBHOM JIMTEPATyphl, TIEPEUNCICHHOW B
pabouux nporpammax AMCUUIUIMH (MOAYyJNel), MPAaKTUK, U HE MEeHee 25 IK3eMIUIIPOB JIOMOJIHUTEIbHON
muteparypsl Ha 100 oOygaromuxcs.

176



@DOHJT TOTMOTHUTEIHLHONW JUTEPATyphl BKIIOYACT MOMHMO YYE€OHOW JIUTEpaTyphl OQHUIHAIBLHEIC,
CIpaBOYHO-OMOIMOTpadueckue, CrenuaIn3uPOBAaHHBIC OTEUECTBEHHBIC U 3apyOEIKHBIE MEPUOTUICCKIE
1 UHGOPMAITMOHHBIE H3IAHHUS.

NudopmaninoHHO-O0MOIMOTEYHBIN IEHTP 00€CTICUNBACT CAMOCTOSITEIIBHYIO Pab0Ty 00yJaroITuXCs
B YHTAJBHBIX 3ajlaX, MPEAOCTABISIS MIUPOKUN BBIOOpP JUTEPATYpPHI MO AKTyaJbHBIM HAIPaBIICHUSM, a
Takke 00ecreunBaeT AOCTYI K MpodecCHOHaIbHBIM 0a3aM JTaHHBIX, MHPOPMALIMOHHBIM, CIIPABOYHBIM U
MTOVICKOBBIM CHCTEMaM.

Kaxxnprit o0yuaromuiicsi 00ecriedeH CBOOOIHBIM JIOCTYIIOM W3 JIF000H TOYKH, B KOTOPOH MUMEETCS
noctyn k cetu VHTepHeT, K 3ieKkTpoHHO-OmOnuoreyHoit cucteme (OBC) VYHuBepcurera, xoTopas
CONIEP’KUT pa3UYHbIE M3JAAHHUA IO OCHOBHBIM H3Yy4YaeMbIM JUCHUUIUIMHAM U c(QOpMHpOBaHA 10
COTJIACOBAHUIO C MMPpaBooOIagaTesiMi yueOHOH 1 yd4eOHO-METOMUECKON JTUTEPATYPHI.

Jns ©6ojee MOJHOTO W OMEPATUBHOTO CHPaBOYHO-OMOIMOTpaduueckoro U MHPOPMAIMOHHOTO
obcykuBanust B UBL] peann3oBana TeXHOIOTHS JIEKTPOHHOM TOCTaBKU JOKYMEHTOB.

DJIeKTPOHHBbIE HH(POPMALMOHHBIE PECYPCHI, HCIIOJIb3yeMble B Mpolecce 00y4eHust
PekBu3uTh OrOBOpa
(HOMep, faTa 3aKII0YEHUs, CPOK XapakTepuctuka OuOIMOTEeYHOTO

ONEKTPOHHBIN

No pecype nehcTBU), cchliika Ha caT DbC, (dbonma, TOCTYI K KOTOPOMY
CyMMa JI0OroBOpa, KOJIM4ECTBO IIPENOCTABISECTCA JOTOBOPOM
KJIIOUen
1. | OnextponHo- | IIpuHaAIEKHOCTH — CTOPOHHSIS Komnexunn: «Xumus» - u3a-Ba
oubmoreuHast HOT, «XuMHS» -  HU3I-Ba
cucrema PexBusuthl norosopa — 000 JlaGopaTopus 3HaHHHA, «XUMUD» -
(BBC) «M3parensCcrso «JIanby» m3n-ea  «JIAHb»,  «Xumusn-
«JIAHb» Jorosop ot 26.09.2020 KHUTY (Kazanckuii
HallMOHAIbHBIN
Ne 33.03-P-3.1-2173/2020 ICCIIeI0BATEbCK I
TEXHOJIOTUYECKUI YHHUBEPCHUTET),
«XuMHUI» - n3]1-Ba
Cymma norosopa — 747 661-28 OUBMATIIUTY,
«Uupopmaruxay - U3/1-Ba
«JIAHDb», «MHpopmaTuka»-
C 26.09.2020 no 25.09.2021 HannonanbHbIi OTKpBITHIA
YHuBepcurer «HTYHUT»,
«MHXEHEPHO-TEXHUYECKNE
Ccpuika Ha caiit ObC — Haykm» - wm3n-Ba  «JIAHby,
http://e_'anbook_com «TCOPGTI/ILICCKEUI MEXaHUKa» -

m3a-sa «JIAHb», Dxonomuka u
MEHEKMEHT» - u3/1-Ba JlalmkoB u
K., a Taxke oTaenbHBIC H3IaHUS B

KonunuectBo ximroueii - AOCTYII JI
COOTBETCTBHH C I[OFOBOpOM.

3apErUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ arobdoro
KOMIIBIOTEpA.

Y 1aneHHbli JOCTYII ITOCIIE
MIEPCOHAIBHON PETHCTPALMN Ha
caiite ObC.
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OnexTpoHHO - | [IpuHamIe)KHOCT — COOCTBEHHAS DNEeKTPOHHBIE BEPCUU YUEOHBIX U
oubmuoreunas | PXTY. Hay4HBIX U3JaHuii aBTopoB PXTY
cucrema BI] o Bcem OOII.
PXTY um.
H.N.Mennenee | Ccpuika na caiit DBC —
Ba (Ha Oase http:/lib.muctr.ru/
ANBC
«Hpbucy)

Hoctyn mist nosb3oBareneit PXTY

¢ JII0O0T0 KOMIBIOTEPA
Nudopmanuon | [IpuHaniexHOCTh CTOPOHHSIS. DneKTpoHHAas OoubmmoTeKa
HO- p 000 HOPMAaTHUBHO-TEXHUYECKUX
CIIpaBOYHas <<§II§$(I§’IK/IIIS?I}’I(T)I§II<<"TEI__[6HTp>> u3nannii. Conepxxkut 6osee 40000
cucrema HallMOHAIBHBIX CTAHIAPTOB U JIP.
«TEXDKCIIE HT,
PT» «Hopwmsl,
npaBuIa, KonTtpaxkt ot 23.11.2020
CTaHXapTHI Ne 84-118DA/2020
Poccum».

Cymma norosopa — 887 600-04

C 01.01.2021 mo 31.12.2021

Ccoinka Ha caiit ObC —

http://reforma.kodeks.ru/reforma/

KomnuectBo kiroueii — 10

JIMLIEH3UM + JIOKaJIbHBINA JOCTYI C

koMibroTepoB MBI
OnektpoHHas | [IpuHaqIeXHOCTh — CTOPOHHSIS B OB/] nocTynHbl 3J1€KTPOHHBIE
6ubanorTeka Bepcuu auccepranuil Poccuiickoit
auccepranuin PexBusuTsI norosopa — ®IbY PI'b ['ocynapcTBeHHOM OMOIMOTEKH:
(OB PI'b) Jlorosop ot 23.04.2021

Ne 33.03-P-2.0-23269/2021

Cymma norosopa — 398 840-00

C 23.04.2021 no 22.04.2022

Ccouika Ha caut 9bC —
http://diss.rsl.ru

¢ 1998 roma — o
CICIUATBHOCTSIM:
«OKOHOMUYECKUE HAYKNY,
«fOpuandeckue HAyKn»,
«Ilegarornueckue HAyKm» U
«IIcuxonornueckue HaykKmn»;

¢ 2004 rona - mo BceM
CIELUATLHOCTSIM, KpOME
MEAMIMHBI U (papManuy;

¢ 2007 rToma - WO BCeEM
CITEIHATIBLHOCTSM, BKJIIOYAst
paboTel  TIO MEIUIIMHE |
bapmanuu.
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Komnuecrso kiroueit — 10
nuuen3uit + pacneyatka B UBLI.

b1 BUHUTHU | [IpuHamiIe)kHOCTh — CTOPOHHSS Kpynuetimass B Poccum  6a3
PAH
PexBusutel norosopa- BUHUTU FAHHBIX 1o CCTCCTBCIHHbIM,
PAH TOYHBIM M TEXHHUYECKUM HayKaM.
Bxirouaet MaTepuabl PX
Jlorosop ot 20.04.2021 (Pedeparusroro KypHaIa)
BUHUTU c¢ 1981 r. OO6wmwuit
Ne 33.03-P-3.1-3273/2021 o6bem BJl — Gosee 28 MIH.
JTOKYMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2021 o 19.04.2022
Cchlika Ha calT —
http://www.viniti.ru/
KosmmuecTBo Kito4eit — JIOKAJIbHBII
JocTyn st nosibzosarene PXTY
B UBI] PXTY.
Hayuno- [IpuHa Ie)KHOCTh — CTOPOHHSIS Hayunas 3JEKTPOHHAS
3JIEKTPOHHAS p ouobmuoreka eLIBRARY.RU -
o6ubnnoreka CKBHSHTRI I0TOBOPA = 9TO KPYNHEUIIMH POCCHUUCKUU

«eLibrary.ru»

00O Hayunas >neKkTpoHHas
onbIMoTexa,

Horosop ot 21.12.2020
Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-00

C01.01.2021 mo 31.12.2021

Ccpuika Ha calit — http://elibrary.ru

KonngecTBo Kiro4eit — 10CTyn 1Jis
noias3oBareneit PXTY mo IP-

MH(}OPMAaLIMOHHO-aHATUTUYECKUI

moprair B o0jacTM  HAyKH,
TEXHOJIOTHUH, MCIUILINHBI u
oOpa3oBaHus, coJleprKaIuit
pedepaThl U TOJHBIE TEKCTHI

Oosiee 29 MIIH Hay4HbIX CTaTed U
nyonukanuii, B TOM  4YHCIE
3JIEKTpOHHBIE Bepcuu Oonee 5600
POCCHICKHX Hay4YHO-
TEXHUYECKHX JKYPHAJIOB.
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azpecaM HEOI'paHUYEH.

VY 1aneHHsbli JOCTYII ITOCIIE
NIEPCOHAJIIBHOM PErUCTpaliy HA
caiire HOb.

CnpaBouHo- [IpuHaIeKHOCTh — CTOPOHHSIS lapantr — copaBodHO-TIpaBOBast
MpaBoOBas CUCTeMa IO 3aKOHOJATEeIbCTBY
;HCTeMa 5532?11252/2240;(1) 2020 Poccuiickoit denepanumu.
apaHT»

Cymma koHTpakTa 664 356-00

C01.01.2021 o 31.12.2021

Ccpulka Ha cailT —

http://www.garant.ru/

KonnuecTBo kitoueit — qocTym st

nosb3oBarenet PXTY no [P-

aZipecaM HeorpaHUYeH
OnexkTpoHHO- | [IpuHAIIEKHOCTD — CTOPOHHSIS DJIeKTpOHHAs OoubmoTeKa
OoubIroTeyHast 5 BKJIIOYAET Oonee 5000
cucTema «2JICKTPOHHOC M3NATCILCTBO HAaUMEHOBAHHN  y4eOHUKOB U

FOPAUT» .
H3/aTe/IbCTBA yueOHBIX IMOCOOMH 10 BceM
«IOPAUT» Jorosop ot 16.03.2021 OTpacisiM  3HAaHUM i1 BCEX

ypOBHEH npodeccnoHaIbHOTO
Ne 33.03-P-2.0-3196/2021 o6GpasoBanus OT BEYLIHX

Cymma gorosopa — 394 929-00

C 16.03.2021 mo 15.03.2022

Ccouika Ha caitt — https://biblio-
online.ru/

KonuuecTBo KITtOUeH — MOCTYIT JTsI
3aperucTPUPOBAHHBIX
nonn3oBareiieiit PXTY ¢ mroboro
KOMIIBIOTEpA.

Y 1aneHHbli JOCTYII ITOCIIE
MIEPCOHAIBHON PETHCTPALMN Ha
caiite ObC.

HAy4YHBIX IIKOJI C COONIO/IEHHUEM
TpeboBanuii HOBbIX PI'OCoB.
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ONEeKTPOHHO-
OoubIMoTeYHast
cucrema
«KoHcynpTaHT
CTYyJICHTa»

[IpuHagIeKHOCTD — CTOPOHHSA
00O «Ilonurexpecype»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

CymmMma norosopa — 138 100-00

C 16.03.2021 no 15.03.2022

CcpUIKa Ha caiT —
http://www.studentlibrary.ru

KosmmuecTBo kitoueit — noctyn 1ist
3aperUuCTPUPOBAHHBIX
nosib3oBareseit PXTY ¢ moboro
KOMIIBIOTEpA.

YV naneHHslil 10CTyN OCIE
MIEPCOHAIBHON PETUCTPAIlUU HA
caiite OBC.

KoMIutekT u3maHuii, BXOISIIHUX B
0a3y  maHHBIX  «DJIEKTPOHHAS
OMOIHMOTEKA TEXHHUYECKOTO
BY3an.

10.

DNeKTPOHHO-
OubmoTeuHas
cucrema
«ZNANIUM.C
OM»

[TpuHaI€KHOCTH — CTOPOHHSS
000 «(BHAHHNYMy,
Horosop ot 06.04.2021

Ne 5137 56¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00

C 06.04.2021 no 05.04.2022

CchUIKa Ha caiT —
https://znanium.com/

KonwuecTBo Kirouei - 1ocTyn Jiis
3aperucTPUPOBAHHBIX
nons3oBareiieiit PXTY ¢ moboro
KOMITBIOTEpA.

Konnexkuust u3ganuii yueOHUKOB
M y4yeOHbIX  mocobuil 1Mo
Pa3IMYHBIM OTPACISAM 3HAHUN JUIS
BCEX YpOBHEH
npogecCuoHaIbHOIO
o0Opa3zoBaHwUsl.

11.

Komnexkuun
U3IaTenbCTBa
Elsevier va

IIpuHaIe)KHOCTE — CTOPOHHSA

HanumonansHas moamucka

«Freedom Collection» —
[IOJIHOTEKCTOBASA KOJUIEKLIUS
DJIEKTPOHHBIX YKYpHaJIOB
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wiargopme
ScienceDirect

(Muno6puayku+ PODI)
Nudopmarnmonnoe nmucbmo PODOU
ot 10.06.2021 Ne 620

C 01.01.2021 mo 31.12.2021

CcpUIKa Ha caiT —
https://www.sciencedirect.com

KonnuecTBo kimtoueit — noctyn st
noiub3oBarenel PXTY 1o IP-
azpecam.

VY naneHHblid 10CTyI
(https://podpiska.rfbr.ru/storage/inst
ructions/elsevier instructions.pdf).

A31aTeIbCTBA Elsevier o
pa3IMYHBIM  OTpaciisiM 3HaHUH,
BKItoyatomiass He wenee 2000
HAaUMEHOBAaHUM IIEKTPOHHBIX
JKYpPHAJIOB.

«Freedom  Collection  eBook
collection» — comepxxut Ooisee 5
000 xHur mo 24 pazIU4YHBIM
MpEeAMETHBIM obJacTsam
€CTECTBEHHBIX, TEXHUYECKHX U
MEAWIIMHCKUX HaYK.

Hoctym k apxuBam 2015-2019 rr.

12.

Scopus

[IpuHagIeKHOCTD — CTOPOHHSAA

HanmonaneHas noanucka
(Muno6puayku+ PODI)
Nupopmannonnoe nucemo POOU
ot 10.06.2021 Ne 619

C01.01.2021 no 31.12.2021

CchUIKa Ha CaiT —
http://www.scopus.com.

KonuuectBo kiroueit — goctyn s
nones3oBaresed PXTY o IP-
azgpecaM HEOTPaHUYEH.

Y ianeHHsbli JOCTYII
(https://podpiska.rfbr.ru/storage/inst
ructions/elsevier instructions.pdf).

MynbTUANCIHAILTAHAPHAS
pedepaTuBHas u
HayKOMeTpHudeckass 0aza JTaHHBIX
n3gareabcrBa ELSEVIER

13.

W3paTenscTBO
The
Cambridge
Crystallograph
ic Data Centre
(KembOpumxck
W{ LEHTP
CTPYKTYPHBIX
JTAHHBIX )

[IprHagIeXHOCTD — CTOPOHHSA

HannonanpHas nmoanucka
(Muno6pnayku+ PODI)
WNndpopmannonnoe nucemo POOU
ot 10.05.2021 Ne 527

C 01.01.2021 mo 31.12.2021

CcpbUIKa Ha caiiT —

baza nmamnbix KeMOpumxckoro
LEHTpa CTPYKTYPHBIX JaHHBIX
(Cambridge Crystallographic Data
Centre) — CSD Enterprise
COLEPKUT JaHHBIC 0o
KPpUCTATNIMICCKUX, OPraHUYCCKUX
n OJICMCHTOOPTaHNUYCCKUX
COCAUHCHUAX.

CSD mnpemocTaBisieT IIUPOKHI
CIICKTP BAapHUAHTOB IIOUCKa
KPUCTAININYECKUX CTPYKTYp: II0
Ha3BaHHIO, XHUMHUYECKOU
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https://www.ccdc.cam.ac.uk/structu | dopmyiie, 3meMeHTHOMY COCTaBy,

res/ JUTEPATypPHOMY HCTOYHUKY,
JleTansim JKCIEPUMEHTA,
(bparMeHTy CTPYKTYpBHI.

KonnuecTBo kitoueit — noctyn st
noiub3oBarenel PXTY 1o IP-
azpecam.

becmiatHbie apXyUBHBIC KOJUICKIIUU, TPHOOpeTeHHbIE MUHOOPHAYKH JIJIs1 BY30B.

ApxuB M3znatensctBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus Usnarenpctea Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB m3aarennbctBa Mucturyra dusuku (BemnkoOpuranus). Ilaker «Historical Archive 1874-
1999» ¢ mepBOro BhINYCKA KaXA0ro sxypHaia mo 1999, 1874-1999

ApxuB m3garenbcTBa Nature Publishing Group. Ilaker «Nature» ¢ IEpBOI0 BBIIYCKA IIEPBOIO
Homepa o 2010, 1869-2010

Apxus m3garennpctBa Oxford University Press. Ilaker «Archive Complete» ¢ mepBoro BBITYCKa
Ka)kJ0ro skypHaia mo 1995, 1849-1995

ApxuB m3pareasctBa Sage. Tlaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BeIIycKa
Ka)kJ0ro skypHasa mo 1998, 1890-1998

ApxuB m3garennctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BBIIYCKa
Ka)kKJ0ro skypHaia mo 1996, 1798-1997

Apxus usnarenscrtea Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBOro BhIIyCKa Ka)xa0ro »ypHaia mo 2011, 1827-2011

Apxus xxypHanos Koposesckoro xumudeckoro ooiecrsa(RSC). 1841-2007

ApxXUB  KOJICKIUM  JKYpPHAJIOB  AMEpPHKAaHCKOro  reodusmueckoro  cors3a  (AGU),
npeaocTaBisgeMblid n3gaTeabcTBoM Wiley Subscription Services, Inc. 1896-1996

becraraeie ounuambHbIe OTKPHITHIE pecypchl IHTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc oobenunsier 601ee 10000 HaydHBIX )KYPHAIOB IO Pa3IUYHBIM OTPACIISIM 3HAHUH (OKOJIO 2
MWJIJIMOHOB cTateit) u3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pa3memnieno 6onee 3000 KHUT MO pa3aMyYHBIM OTpACcisM 3HAHUM, NMPeloCTaBICHHBIX 122
HayYHBIMH WU3/1aTETHCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza mannpix BiItouaer 6osee 300 pereH3UpyeMBIX KYpPHAIOB MO OMOMEIUIIUHE, MEIUIIMHE U
€CTECTBEHHBIM HayKkaM. Bce cratbu, pa3MelieHHbIe B 6a3e, HaX0AaTCsl B CBOOOHOM JIOCTYIIE.

4. DneKTpoHHBIN pecype arXiv https://arxiv.org/

Kpynueiimum OecriyiaTHBIM apXHUB AJIEKTPOHHBIX HAYYHBIX MyONMKAIUil Mo pasjenaMm (U3HKH,
MaTeMaTHKU, UTHPOPMATUKHU, MEXaHUKH, ACTPOHOMHUH U Ononoruu. Mimeercs moaApoOHBIM TeMaTHYeCKHiA
KaTaJIoT ¥ BO3MOKHOCTb TTOMCKA CTaTel 10 MHOXKECTBY KPUTEPHUEB.

5. Komnekius sxypuanos MDPI AG http://www.mdpi.com/

MHoOroIMCIUIIMHAPHBIA  TU(PPOBOM  U3NIATEIBCKUN pecype, sBIsAeTcs riarGopmoit  mms
PEIEH3UPYEMBIX HAyYHBIX JKYypHAIOB OTKpBITOro joctyma, wusnatomuxcs MDPI AG (baszens,
[seiinapus). MznatenscTtBo Bbimyckaer Oonee 120 pa3HOOOpa3HBIX DJIEKTPOHHBIX JKYpHAJOB,
HAXOJSIIUXCS B OTKPBITOM JIOCTYTIE.

6. W3narenscTBO ¢ OTKpBITBIM goctyrnom InTech http://www.intechopen.com/

[TepBoe u kpymHeiiIee B MUPE U3AATEILCTBO, MMYOIUKYIOIIEe KHUTH B OTKPBITOM JOCTYIIE, OKOJIO
2500 nayuHbIx u3nanuii. OCHOBHAsl TeMaTH4YecKas HallPaBJICHHOCTD - (PU3UYECKHE U TEXHUUECKHE HayKH,
TEXHOJIOTUH, METUITUHCKUE HAYKH, HAYKH O >KU3HH.

7. baza nannbix xumudeckux coequrennit ChemSpider http://www.chemspider.com/
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ChemSpider — sto OecriatHast XuMHU4eckasi 0a3a JaHHBIX, IPEAOCTABIISIONIAss OBICTPBIN JTOCTYII K
Oosee yem 28 MUJUTMOHAM CTPYKTYP, CBOWCTB M COOTBETCTBEHHOUW MH(pOpMamuu. Pecypc mpuHaIeKUAT
Koponesckomy xumuueckomy obmectBy Bemukooputanuu (Royal Society of Chemistry).

8. Komnekmus sxypaanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komnnekius ;KxypHaJIoB, B KOTOPBIX IMTyOJIMKYIOTCS OTYETHI O HOBBIX MCCIIEIOBAHUSX B
o0JacTh €CTEeCTBEHHBIX HAayK M MeIMLUHBI. Bce >kypHanbl pazmenieHsl B cBoOonHOM aoctyre (Open
Access), Bce CTaTbU MIPOXOJAT CTPOTO€ HAYYHOE PELEH3UPOBAHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo mo marentam u ToBapubM 3Hakam CIIA — USPTO — mnpenocraBnsieT cBOOOIHBII
JOCTYIT K aMEpUKaHCKHUM IMMaTeHTaM, onyoaukoBaHHBIM ¢ 1976 r. [1o HacTosiee BpeMs.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTents! (InbGO maTeHTHbIE 3asBKH) Oonee 50 HAMOHAIBHBIX U HECKOJIBKHX MEXIYHAPOIHBIX
MATEHTHBIX OIOpPO, B TOM YHCIie TociaHbIie TeKCThI aTeHToB CIIIA, Poccuu, @pannuu, SAnoHun u ap.

11. denepanbHbIi WHCTUTYT MIPOMBIITICHHOU COOCTBEHHOCTH (OUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanmonnsie pecypcesl DUIIC cBoboHOTO AOCTYMA!

- DnexTpoHHbIe OrouteTeHu. M3o0perenus. [lone3nsie Moaeny.

- OTKpBITBIE peecTPbl POCCUNCKUX M300PETEHUIA U 3aIBOK Ha U300peTEHUSI.

- Pedepatsl poccuiickux mareHTHBIX TOKYMEHTOB 3a 1994-2016 rT.

- [TonHbIE TEKCTHI POCCHMCKUX MATEHTHBIX JOKYMEHTOB M3 MOCJIETHEr0 O(QHUIMATBHOTO
OroJIeTeHSI.

6.3 TpeGoBanus k kagpoBbIM ycjaoBusaM peaauszanun QOII 6akanaBpuara

Peanuzamuss  OOIl  OakanaBpuara  oOecrieunMBaeTcsi — MEJArorMyecKUMU  pabOTHUKAMU
YHUBEPCUTETA, a TAKXKE JINLaMU, puBJeKaeMbIMU K peannzauuu OOII 6akanaBpuaTa Ha UHBIX YCIOBUSX.

Kpanudukanus negarorndeckiux pabOTHUKOB YHUBEPCUTETA COOTBETCTBYET KBaU(DUKAIIMOHHBIM
TpeOOBaHUSAM, YyKa3aHHBIM B KBAIH()DHUKAIMOHHBIX CIPAaBOYHUKAX W (WiH) MNpodecCHOHATBHBIX
CTaHJapTax.

He wmenee 60 mpoLEHTOB YHCIEHHOCTH MENAarorMyeckux pabOTHUKOB YHUBEPCHUTETA,
yuacTByromux B peanusanuu OOII OakanaBpuara, u JIUI, MPUBJIEKAEMbIX YHUBEPCUTETOM K pealiu3aluu
OOII OakanaBpuaTa Ha UHBIX YCIOBHSX (MCXO/s M3 KOJMYECTBA 3aMEUIaeMbIX CTaBOK, IPUBEIEHHOIO K
[[ETOYNCIEHHBIM 3HAUEHUSIM), BEIyT HAYUHYIO, YUeOHO-METOINYECKYIO U (MJIU) MPAKTUYECKYIO paboTy,
COOTBETCTBYIOIIYIO MPODUITIO MPENOAaBAEMON TUCIUIUIUHBI (MOTYJIIA).

He meHee 5 mpoIieHTOB YHCIEHHOCTH MeJarornuyeckux pabOTHUKOB YHUBEPCUTETA, YUACTBYIOIINX
B peanuzanuu OOIl OakanmaBpuara, W JMll, NpPUBIEKAaeMbIX YHUBepcuTeToM K peanuzauuu OOII
OakanaBpuaTa Ha HMHBIX YCIOBHUSX (MCXOAS M3 KOJMYECTBA 3aMEIIaeMbIX CTaBOK, MPUBEACHHOTO K
LEJTOYUCIEHHBIM 3HAUEHUSIM), SBIISIOTCS PYKOBOJAUTENSAMU U (MJIM) paOOTHUKAMU WHBIX OpPraHU3alUM,
OCYLIECTBISIONIMMU TPYAOBYIO JEATEIBHOCTh B IpodeccHoHaNbHOW cdepe, COOTBETCTBYIOLIEH
npodeccnoHalbHOM 1eATeNbHOCTH, K KOTOPOW TOTOBSITCS BBITYCKHUKH (MMEIOT CTaXX pabOThl B JTaHHOU
npodeccuoHaabHOM cepe He MeHee 3 JIeT).

He menee 60 mpoIeHTOB YMCIEHHOCTH MEJArOrMuecKUX paOOTHUKOB YHUBEpPCUTETA W JIMII,
MIPUBJIEKAaEMbIX K OOpa30BaTeIbHON [EATEIHLHOCTH YHHBEPCHTETa Ha HMHBIX YCIOBHSIX (HMCXOIS U3
KOJIMYECTBA 3aMEUIaeMbIX CTABOK, NPUBEICHHOIO K IIEJIOUYMCICHHBIM 3HAYEHMSIM), UMEIOT YUYEHYIO
CTENeHb (B TOM YHCIIE YYCHYIO CTEIeHb, MOJYYCHHYI0 B MHOCTPAHHOM TOCYAapCTBE U MPU3HABAEMYIO B
Poccuiickoit ®denepanun) U (Miau) ydeHOe 3BaHHE (B TOM YHCIIE Yy4YEHOE 3BaHUE, IOJYYECHHOE B
MHOCTPAaHHOM T'OCYAapCTBe U Mpu3HaBaemoe B Poccuiickoit dexepanun).

6.4 TpeOoBanus k puHaHCOBBIM yca0BusM peaanzanuu QOII 6akanaBspuara
®unancoBoe obecneyenue peanuzanuu OOIl OakamaBpuara oCymiecTBIseTCS B 00beMe HEe HUKE
3Ha4eHWH 0a30BBIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHHWE TOCYNAPCTBEHHBIX YCIYr 10 pealu3aluu
00pa3oBaTEeNBHBIX MPOTPAMM  BBICIIEr0 OOpa30BaHUS — TMporpamMMm OakamaBphara W 3HAYCHHI
KOPPEKTHPYIOIMX KOA(pPHUIMEHTOB K 0a30BbIM HOpMAaTHBaM 3aTpaTr, omnpeaesieMblXx MUHHCTEPCTBOM
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HAyKH{ U BbICIIEro oopazoBanus Poccuiickoit dexepannu.

6.5 TpeGoBaHNsl K NPUMEHIEMbIM MEXaAHN3MAM OIIeHKH Ka4ecTBa 00pa30BaTe/IbHOI 1eATeJIbHOCTH
u noAroroBku odyyawmmxcsi no OOII 6axkanaBpuara

KagecTtBo 00pa3oBaresnbHON JesATENbHOCTH M MOAroTOBKM oOydatonmuxcsi OOIl GakanaBpuata
OTIpe/IeTIsIeTCSl B paMKaX CHCTEMbl BHYTPEHHEU OLICHKH, a TaKXKEe CHCTEMbI BHELIHEH OLEHKH, B KOTOPOH
YHHUBEPCHUTET IPUHUMALET Y4acTHe Ha T0OPOBOJILHON OCHOBE.

B nensx cosepmencrBoBanuss OOII OakamaBpuara mpu NMPOBEACHUHM PETYISIPHOW BHYTPCHHEH
OLIEHKU KauecTBa 00pa30oBaTeIbHOM NEATETbHOCTH M NOAroToBKM oOydatonuxcs nmo OOII 6akanaBpuaTa
npuBJiekaeT paboromarenei v (WiM) UX OObEIWHEHUS, UHBIX IOPUAMYECCKUX W (WIH) (PU3NYECKHUX JIUII,
BKJIIOYAs IEAArOTNYECKUX PaOOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH CHCTEMBbI OIIEHKH KadecTBa oOpa3oBareiabHOU AesTenpHocTH 1o OOII
OakanmaBpuaTa OOy4alOMIMMCS TPEAOCTABISETCS BO3MOXKHOCTH OIICHMBAHUS YCIIOBHM, COAEp KaHUS,
OpraHm3aliy 1 KauecTBa o0pa3oBaTeNbHOTO Mpollecca B LIEJIOM U OTAEIbHBIX AUCUUIUIMH (MOAYNEH) U
MPaKTUK.

BHemnss oneHka kayecTBa oOpa3oBaTENbHOM AEATEIBHOCTH IO IporpaMme OakanaBpuara B
pamMKax IpoLeAypbl TOCYAapCTBEHHOM aKKpEOUTALMU OCYILECTBISIETCS C LENbI IOATBEPKACHUSA
COOTBETCTBHS 00pa30BaTEIbHON JEATENLHOCTH MO porpamme OakanaBpuara TpedoBanusim ®I'OC BO.

Buemnss oneHka kadecTBa 00Opa3oBaTENbHOM JAEATEIIEHOCTH M TOATOTOBKH OOYYArOIIUXCS TI0
OOIl OakanmaBpuata MOXET OCYIIECTBIATHCA B  paMmMKax MpodeccHoHaNbHO-00IIEeCTBEHHOM
aKKpeIUTalluy, IPOBOANMON paboTonaTesIMU, UX OOBEAUHEHUSIMHU, a TAK)KE YIOJIHOMOYEHHBIMU UMU
OpraHM3alusMi, B TOM 4YHUCJIE€ HWHOCTPAaHHBIMU OpraHM3alUsIMH, JHOO aBTOPU30BAHHBIMU
HaIlMOHAJIbHBIMU NMPO(PECCUOHAIBHO-00IIIECTBEHHBIMU OpPraHU3ALUsAMH, BXOISAIIUMU B MEXKIyHApPOIHbIE
CTPYKTYphI, C LENbI0 MNPHU3HAHHS KayecTBa U YpPOBHS MOATOTOBKH BBITYCKHUKOB OTBEUYAIOLIUMU
TpeOOBaHUAM TPOPECCHOHATBHBIX CTAHAAPTOB (MPH HATWYUKM) U (WIM) TpeOOBAHUSAM pPBIHKA Tpyna K
CHEIHATMCTaM COOTBETCTBYIOLIETO MPOQUIIS.

7. HOPMATUBHO-METOJUYECKOE OBECIIEYEHUE CUCTEMbI OHEHKHN KAYECTBA
OCBOEHMSA OBYUYAIOIIUMHUCHA ITPOI'PAMMbBI BAKAJTIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ no nHanpasnenuto mnoarotoBku 18.03.01 Xummueckas
TeXHOJIOTUsI OlleHKa KayecTBa ocBoeHus oOyudarommumucs OOIl OakanmaBpuaTa BKIOYAET TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHYIO arTecTanuio u [ MA obyuarommxcs.

HopmatuBHo-MeTOAMuecKOe 0OecreueHre TeKYIero KOHTPOIs YCIeBaeMOCTH, TPOMEKYTOUHON
arrecrauuu U I'MA oOyuaromuxcs no OOII 0akanaBpuara ocymiectsisercs B cootBerctBuu ¢ ®I'OC BO
3++ ¥ TOKaJIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texyuwjuii KOHmMpOIb, NPOMENCYMOUHAA AMMECMAUUA U AMMECMAUUOHHbIE UCHLIMAHUA
Umo2060ii (20cyoapcmeeHHol umoz060ii) ammecmayuu evinycknuxkoe OOII 6axanagpuama

Texkymuii KOHTPOJIb M IMPOMEXYTOYHAsi aTTECTAllMsl MO BCEM BUJaM Y4eOHOW JesTeIbHOCTH
00yyaroluXcsl OCYLIECTBISIETCS B COOTBETCTBUM ¢ TpeboBaHusMHU [lookeHns o peMTUHIOBON cCUCTEME
OLIEHKU KadecTBa yueOHOW paboTel cTyaeHToB B PXTY um. JI.W. MenaeneeBa, NpUHATOrO peLIEHUEM
VYuenoro cosera PXTY um. JI.1. MenaeneeBa ot 26.02.2020, npotokos Ne 8, BBeIEHHOTO B JEHCTBUE
npukazoM pekropa PXTY um. JI.U. Menneneesa ot 20.03.2020 Ne 27 O/1.

Texymuii KOHTPOJb YCIEBAEMOCTH OO0yYaromMxcsi 00ecleyrBaeT OLEHKY YpPOBHS OCBOEHUS
JMCLUIUIMH, POXOXKIEHU NpakTUK, BbimoiaHeHuss BKP u mpoBoautcst mpenospaBateneM Ha JHOOOM M3
BUJIOB YYEOHBIX 3aHATHH. O0a3amenvHONl cOCmasnAlOwiell meKyuezo KOHMPONA )Cneeaemocmu
Aenaemca yuem npenooasamenamMu nocewiaemocmu yu4eOnvix 3auamuii ooyyarwuwumuca. llo
pe3yibpTaTaM TEKYIIEro KOHTPOJIS YCIEBAEMOCTHM TPH pa3a B CEMECTP Uil BCEX KypCOB IO BCEM
JUCLUIUIMHAM ITPOBOIUTCS aTTECTAIUs 00YyJatOLIIXCS.

[TpomexyTouHasi aTTecTalys IPOBOAUTCS B OpMeE SK3aMEHOB, 3a4ETOB C OLIEHKOM U 3a4eTOB IS
BCEX KypCOB I10 JUCHMIUIMHAM M MPaKTHKaM, IpeayCMOTPEHHBIM Y4eOHBIM IJIaHOM. Pe3ynbrarel ciaun
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3aUETOB OLIEHMBAIOTCS HA «3AUTEHO», «HE 3aYTE€HO»; 3aU€TOB C OLEHKON U SK3aMEHOB — Ha «OTIUYHOY,
«XOpOILIOY, «yIOBIETBOPUTEIBHO», KHEYLOBICTBOPUTEIBHOY.

[Tpu ocBoenun Hacrosmeir OOIl OakanmaBpuata W3ydyeHHE YaCTH IUCIUIUIMH MOXET OBITh
3aMEHEHO Ha OHJIAMH-KYpCBI, IPU YCIOBHH, YTO B Pe3yJIbTaTe€ OCBOCHMSI OHJIAiH-Kypca (OPMUPYIOTCS TE
K€ KOMIETEHIIMH (YaCTH KOMIETEHIIMI), YTO U B paMKaxX yKa3aHHBIX JUCHUIUIMH. OHIalH-KypC JOJIKEH
OBbITh BBIOpaH U peaan30BaH B COOTBETCTBUM C IlonoxeHneM o 3auere pe3ynbTaToOB OCBOCHUS OTKPBITHIX
OHJIAallH-KYpCOB, pEaIu3yeMbIX oOpa3zoBarenbHbIMU opranuzauusmu, B PXTY um. .M. Menneneena,
npuHsaTOoro pemenueMm Yuenoro cosera PXTY um. .M. MenaeneeBa ot 27.03.2020, nmpotokon Ne 9,
BBEJIEHHOI0 B JielicTBUE npuka3zoM pekropa PXTY um. J[.U. Menneneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymecTBisieTcss B COOTBETCTBUU ¢ TpeOoBaHMsAMHU [losiojkeHHsT O HOpsiiKe MPOBEICHMS
roCy/lapCTBEHHONM WTOTOBOW aTTECTALIMM IO OOpa30BaTElIbHBIM IIPOrpaMMaM BBICIIErO0 0Opa3oBaHUS —
nporpamMmaM OakajiaBpuara, mporpaMMam CIeluaaInuTeTa, mporpammaM mMaructpatypsl B PXTY um. JI.N.
MenneneeBa, npunsaroro peumieHueM YueHoro coseta PXTY wum. .M. Mengeneesa ot 30.10.2019,
npotokoa Ne 3, BBegeHHOrO B AeiicTBue npuka3zoMm pektopa PXTY um. [I.U. Menneneesa ot 14.11.2019
Ne 646A; IlonoxeHus O BBITYCKHOH KBAIM(UKAMOHHOW paboTe i OO0yYaromuxcs 10
o0pa3oBaTeNbHBIM IIpOrpaMMaM BbICIIEro 0Opa3oBaHUS — IporpaMMaMm OakajiaBpuaTta, Iporpammam
cnenuanurera, nporpammam maructparypsl B PXTY wum. .M. MenneneeBa, NPUHATOrO peLICHUEM
VYuenoro cosera PXTY um. JI.1. Mengeneera ot 30.10.2019, nporokos Ne 3, BBeA€HHOIO B JI€iiCTBHE
npuka3zoM pekropa PXTY um. /I.U. Menaeneesa ot 14.11.2019 Ne 646A.

K I'MA nonyckatorcs oOydaroniyecs, He UMEIOIIMEe aKaleMUUeCKON 3a10JKEHHOCTH U B TTOJIHOM
oobeMe BhImomHUBIIKE yueOHbIN mman mo OOIl GakamaBpuara B cootBetcTBHM ¢ PI'OC BO 3++ mo
HarpaBieHuto noarotoBku 18.03.01 Xumuyeckas texnosaorus. /s nposenenus [ A B yHuBepcurere
©XKeromHo (OPMHUPYIOTCS TOCYIApCTBEHHBIC 3k3aMeHaroHHble komuccnu (I'DK) m anmemmsuuoHHBIC
komuccuu. Tembl BKP oTpaxkaroT akryaibHble NpOOJIEMBI, CBSI3aHHbIE C HAIpPABICHUEM IOJTOTOBKH
18.03.01 Xumuyeckasi TeXHOJIOTHSl. YHUBEPCUTET YTBEPXKAAET IMEPEYEHb TEM BBIITYCKHBIX
KBAJIM(HUKALMOHHBIX paldoT, IpeasaraeMblx oOydaronmmes (aajgee — nepedeHb TeM), U JTOBOJUT €ro A0
CBEICHUsI 00Y4YaroIMXCsl HE MO3JHEE 4YeM 3a 6 MecsleB 10 AaThl Hayajla rocylapCTBEHHOW HTOIOBOM
aTTeCcTaluu.

Tema BKP mepcoHanmsHO ISl KaXI0r0 00YYarOMIErocss YTBEpKAAeTCs MPUKa30M MIPOPEKTOpa 1o
YHUBEPCUTETY IIepel] HauyaJoM BBIIIOJHEHHUS BBIIYCKHOM KBalM(pUKAMOHHOW paboThl. J[aHHBIM
MIpUKa3oM yTBepkaaeTcs Takke pykooautenb BKP. [lepen nauanom BoinonHenuss BKP o6yuarommuiics
COBMECTHO C PYKOBOAMTEIEM COCTAaBIISIET MHAMBUAYAJIBHBIN IUIAH MOATOTOBKM M BbinojgHeHUs BKP,
MpelyCMAaTPUBAIOLIMI OYEpEeJHOCTh M CPOKH BBINIOJIHEHUS OTHENbHbIX dYacTed paborbl. Tekct
nosicaurensHol 3anucku BKP mposepsercs Ha HanuuuMe HeNpaBOMEpHBIX 3auMMCTBOBaHMU. [IpoBepka
OCYILIECTBIISIETCS] B COOTBETCTBUH C [lo0’keHneM 0 opsiaKe MPOBEPKH BBIMTYCKHBIX KBAIH(PUKAIIMOHHBIX
paboT M HayyHBIX JOKJIAJOB 00 OCHOBHBIX pe3yJbTaTaX MOJArOTOBJICHHBIX HAayYHO-KBATH(PHUKAIIMOHHBIX
pabot (muccepraiuil) Ha O0BEM 3aMMCTBOBAHUS W WX pPa3MEIICHUS B AJIEKTPOHHO-OMOIMOTEUHOM
cuctreMe PXTY wum. JI.W. MeHnneneeBa, NpUHATBIM pelleHHeM YdeHoro cosera PXTY wum. JIM.
MenpeneeBa ot 30.10.2019, mporokon Ne 3, BBeneHHbIM B JelicTBUE NpukazoMm pektopa PXTY
uMm. JI.1. MengeneeBa ot 14.11.2019 Ne 646A.

3amurta BKP nmpoBoautces Ha oTkpeIThiX 3acenanusx ['OK ¢ yyactueM He MeHee ABYX TpeTeil ee
coctaBa. I'paduk 3amutel BKP cocraBisercs mo coriiacoBaHuio ¢ 0Oy4aroUMMHCA U JTOBOJUTCS JI0
CBeIeHMsI 00yuaronuxcs He nmo3aHee, yem 3a 30 nueit 1o Hayana padotsl ['OK. PesynbraTsl padotsl ['OK
OIIPEACIAIOTCA OLEHKAMH «OTJINYHO», «XOpOIIO», «yIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO» U
OOBSBISAIOTCS B TOT € JIeHb Iocie opOpMIIEHUSI B YCTAaHOBJIEHHOM MOpPSIKE MPOTOKOJOB 3acelaHui
komuccuil. [To okonuanuu padotel mpeacenatens 'K cocrasisier otdyer o mpoaenanHoil padore.

Jns oOydaromuxcss U3 4ucia UHBAJIUIOB U JIMIL C OTPAHUYEHHBIMU BO3MO>KHOCTSIMH 370POBbS
I'MA mnpoBoaMTCS € YYeTOM OCOOCHHOCTEH HX NCHUXO(DHU3MUECKOTO pa3BUTHS, WHIUBUAYAIbHBIX
BO3MOYXHOCTEH M COCTOSIHUSA 3/I0POBBSI.

8 PABOYHME ITPOT'PAMMBI JTUCHUIIJIUH, TIPAKTUK U THA
Paboune nmporpamMMbl TUCUMITINH, TpakTUK 1 [A:
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NHOoCTpaHHBIN SA3bIK
Ucropus (Mcropust Poccuu, BceoOimas uctopus)
IIpaBoBeneHuE
dunocodus
OCHOBBI ’KOHOMHKH U yTIPABICHUS MIPEIIPUITHEM
CounanbHO-TICUX0IOTNYECKHE OCHOBBI Pa3BUTHUS IMYHOCTU
OO01mmas u HeopraHu4YecKasi XUMUS
Opranuyeckast XUMMsI
AHanuTuyeckas XuMus
0. dusnueckas XumMus
. Koyutonnasa xumus
12. Marematuka
13. ®usuka
14. Beenenue B HHGOPMAIIMOHHBIE TEXHOJIOTHH
15. ITpobaembl yCTOHYHMBOTO pa3BUTHS
16. Be3omacHOCTB XU3HEAESATEIbHOCTHA
17. NmxenepHas 1 KOMIObIOTepHast rpaduka
18. IlpuknagHas MeXaHUKA
19. Ipomneccel u anmapatsl XUMHUYECKON TEXHOIOTHU
20. O0wast xuMuYecKast TEXHOJIOT S
21. Cucrembl yIpaBiIeHHS XUMHUKO-TEXHOJIOTHYECKIMHU MIPOIIECCaMU
22. MojennpoBaHie XMMHUKO-TEXHOJIOIHYECKHUX IPOLIECCOB
23. dusndeckas KylIbTypa v CIIOPT
24. DneKTUBHbBIE TUCHMILIMHBI 110 (PU3HMUECKON KYJIbTYpE U CIIOPTY
25. JIaGopaTOpHBIH MPAKTUKYM 110 OPTaHHYECKOW XUMUHU
26. ®duznyeckas XUMUS TYTOIUIABKUX HEMETAJUIMYECKUX M CUIIMKATHBIX MaTepUaoB
27. ncTpyMeHTallbHBIE METOIbI (PU3UKO-XMUMUYECKOTO aHAIN3a B XUMUYECKON TEXHOJIOTUN
TYTOIJIABKUX HEMETAINIMYECKUX U CHIIMKATHBIX MaTepHaioB
28. TemoBbIE MPOLIECCH M arperaThl TYTOIUIABKUX HEMETAIUTMYECKUX U CHIIMKATHBIX MaTepHajioB
29. MartepuanioBeJleHH€ B TEXHOJIOI'MH TYrOIUIaBKMX HEMETAJUIMYECKUX U CUIIMKATHBIX MaTepHUajoB
30. MuHepayiorust ¥ KpucTayuiorpadus TyroruraBKiuX HEMETAUTMYECKUX U CHITMKATHBIX MaTepHAIIOB
31. Xumuueckasi TEXHOJIOTHs TYrOIUIaBKMX HEMETAITIMUECKUX U CUIIMKATHBIX MaTepHuajoB
32. OCHOBBI HayYHBIX UCCIIEJIOBAHUI B TEXHOJIOTUH TYTOIJIABKUX HEMETAJUIMIECKUX U CHITMKATHBIX
MaTepHuaoB
33. Xumuueckasi TEXHOJIOTHS BSOKYIIMX MaTePHUAIOB
34. Xumudeckasi TEXHOJIOTHsI KepaMUKH
35. Xumudeckasi TEXHOJIOTHS CTeKJIa
36. O60opynoBaHNE U OCHOBBI POEKTUPOBAHUS MPEIPUATHI 11O TPOU3BOACTBY BSIXKYIIUX
MaTepHajoB
37. O60opynoBaHNE U OCHOBBI IPOEKTUPOBAHUS MPEIIPUATHI 110 TPOU3BOACTBY KEPAMUKH
38. O6opymoBaHe U OCHOBHI POCKTUPOBAHUS CTEKOJIBHBIX 3aBOJIOB
39. CnennasibHble TEXHOJIOTMH MPOU3BOJICTBA BSKYIIMX MaTepHajIoB
40. CiennanbHbIE TEXHOJIOTHH MTPON3BOJICTBA KEPAMHUKH
41. CneunanbHble TEXHOJOTHH CTEKOJ M MAaTEepUAJIOB Ha X OCHOBE
42. YyeOHas MpaKTHKA: 03HAKOMHTENbHAS TIPAKTHKA
43. TIpon3BoACTBEHHAs! IPAKTHKA: TEXHOJIOTHYECKas (MTPOEKTHO-TEXHOJIOTHYECKas) MPaKTHKa
44. Tlpon3BoJCTBEHHAsI MPAKTUKA: HAy4YHO-HUCCIIe0BaTeNbCcKas paboTa
45. TIpon3BoACTBEHHAs! MPAKTHKA: MTPEAMIIIIOMHAs! TPaKTHKA
46. TToaroToBKa K MpOIEAYpE 3alIUTHI U 3aIIUTa BHITYCKHOW KBATU(UKAITTOHHONW paOOTHI
47. TlepeBoa HayYHO-TEXHUUECKOW JTUTEPATYPHI
48. T'park1aHCKast 3alTUTa B YPE3BBIYAHHBIX CUTYAITUIX
Bxogamux B OOIl mo HanpaBienuto mnoxarotoBku 18.03.01 Xwumudeckas TEXHOJIOTHS, NPODUIH

BOoo~NoO~WNE

[
[
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«XI/IMI/I‘IGCKEUI TCXHOJIOTUA TyFOHJIaBKI/IX HCMCTAJIJNIMYCCKUX U CHUJIIMKATHBIX MaTepI/Ia.HOB», BBIIIOJIHCHEI B
BHUJI€ OTZICJIbHBIX JOKYMEHTOB, SIBJIIOIIMXCA HEOTheMIIeMOU yacThio nanHoit OOII.

9 ®OHJbl OUEHOYHBIX CPEACTB 1JI5s1 HPOBEJAEHUA TEKYIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOUYHOU ATTECTAIIUU U I'MA OBYYAIOIIIUXCS OOII
BAKAJIABPUATA

B coorserctBun ¢ ®I'OC BO 3++ no HampaBineHutro noarotoBku 18.03.01 xumuueckast
TEXHOJIOTHSI JUIsl aTTeCTaluu OOydJalolMXcs Ha COOTBETCTBUE WX TIEPCOHANBHBIX JOCTHKCHHMA
nosTanHeiM TpeboBanusM OOII GakanaBpuara paspadoransl POC 1o KaxI0H AUCIUIUIMHE, MPAKTHKE,
['MA, BritOHaroniye TUMOBBIC 3aJaHUs, KOHTPOJIbHBIE pabOThI, TECThl, CUTYal[MOHHBIC 3aJaHus, Keic-
3aJlayd, BOINPOCHI K 3adyeTaM U 3K3aMeHaM (6wvlfpamb HysycHOe), CPEeICTBAa U METOJAbl OICHKH,
MO3BOJISIFOIINE OIICHUTh 3HAHWS, YMEHUsI, HABBIKK U YPOBEHb MPUOOPETCHHBIX KOMITCTECHITUH.

®OC no aucrumuimHaMm, npaktukam, ['MMA pa3spabateiBatorcss B cooTBercTBHH ¢ [lopsakom
pa3paboTKu U YTBEPKACHHUS 00pa30BaTEIbHBIX MPOTPAMM, YTBEPKICHHBIM PEIICHHEM YHYEHOTO COBETa
PXTY um. .. Menaeneena ot 25.06.2020, npotokos Ne 12, BBeIeHHbIM B JICHCTBUE NMPUKA30M PEKTOpa
PXTY um. [I.U. Mengeneena ot 29.06.2020 Ne 48-O/1.

®OC no gucuuruimHaM, npaktukam u I'MA

WNHOCTpaHHBIN S3bIK

Hcropus (Mcropust Poccuu, BceoOimas uctopus)

[IpaBoBeneHHE

dunocodus

OCHOBBI 5KOHOMHKH U yIPABIICHUS MPEITPUATHEM

ConuanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHS IMYHOCTU

OO6m1ast 1 HeOpraHU4ecKas XUuMus

Opranuueckasi XuMus

AHanuTuyeckas XuMus

0. ®uznyeckas XuMus

11. KoyutonmHast XuMus

12. MaremaTuka

13. ®usmka

14. Beenenue B nH(GOpPMALIMOHHBIE TEXHOJIOTUN

15. TIpoGaemMbl yCTOMYUBOTO Pa3BUTHS

16. Be3omacHOCTh KU3HEIEATENBHOCTH

17. NnxxenepHas u KOMIbIOTEpHAs rpaduka

18. IIpuknagHas MexaHUKa

19. Iporecce n anmapaTsl XUMHUYECKON TEXHOIOTHU

20. O6mast xumMu4deckast TEXHOIOTUS

21. CucTtembl yrpaBICHHS] XUMUKO-TEXHOJIOTUICCKUMU TIPOTIECCAMU

22. MopaenupoBaHUe XUMHKO-TEXHOJIOTHYECKHUX MPOIIECCOB

23. ®uznveckas KyabTypa U CIIOpT

24. DneKTUBHBIC JUCIUILTUHBI 0 (PU3NUECKON KYJIbTYype U CIOPTY

25. JIabopaTopHBIi IPAKTHKYM IO OPTaHUYIECKONH XHUMHH

26. dusnyueckast XUMHUS TYTOIUIABKUX HEMETAJUIMYECKUX U CUIIMKATHBIX MaTepHalioB

27. IHCTpyMEeHTaIbHBIC METOBI (PH3UKO-XUMHUIECKOTO aHAIH3a B XUMUICCKOU TEXHOIOTHH
TYTOTIABKUX HEMETATMYECKHUX U CHIIMKATHBIX MaTepUaIOB

28. TeroBbIe MPOIIECCHI M arperaThl TYTOINIABKUX HEMETAJUTHUSCKHUX M CHITMKATHBIX MaTePHAIOB

29. MarepualioBe/IeHHEe B TEXHOJIOTHH TYTOIIABKUX HEMETAUTMUECKUX M CUIIMKATHBIX MaTepUAIOB

30. MuHepayiorust ¥ KpucTaIuIorpadus TyroiaBKiuX HEMETAIHYSCKUX U CHITMKATHBIX MaTepUaioB

31. Xumuueckasi TEXHOJIOTHS TYTOIUTABKUX HEMETATMYECKUX U CHIIMKATHBIX MaTEpUajoB

32. OCHOBBI HAYYHBIX UCCIICIOBAHUI B TEXHOJIOTUN TYTOIIABKUX HEMETAJUTMYSCKUX W CHITHKATHBIX
MaTepHasoB

BOo~NoGa~WONE
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33
34

35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

. XMMHUYECKask TEXHOJIOT U BSKYIUX MAaTEPUAIIOB

. XuMH4ecKasi TEXHOJIOTHSL KEpaMUKU

XUMHYECKask TEXHOJIOTHs CTEKIIA

OO6opyioBaHME U OCHOBBI IPOEKTUPOBAHUS IPEANPUATHIA IO IPOU3BOJICTBY BSKYIIHX
MaTEpHUAJIOB

O0bopynoBaHHe U OCHOBBI TPOEKTUPOBAHMSI IPEANPUATHIA IO IPOU3BOJICTBY KEPAMUKHU
O6opynoBaHue 1 OCHOBBI TPOSKTUPOBAHUS CTEKOJIBHBIX 3aBOJIOB

CriennanbHble TEXHOJIOTUU IPOU3BOCTBA BSDKYILMX MaTepUalOB

CriennanbHble TEXHOJIOTUH TPOU3BOJCTBA KEPAMUKH

CriennanbHble TEXHOJIOTUU CTEKOJI U MATEPUAJIOB HA UX OCHOBE

VY4eOHas IpakTHKa: O3HAKOMUTEIIbHAS MPAKTHKA

IIpon3BoCcTBEHHAs IPAKTUKA: TEXHOJOIHUYECKas! (IPOEKTHO-TEXHOJIOIMYECKast) IPaKTHKa
[Tpon3BoaCTBEHHASA MPAKTUKA: HAYYHO-UCCIIEIOBATENbCKAsA paboTa
IIponsBoacTBEHHAs MPAaKTHUKA: IPEAANUIIIIOMHAs IPAKTHKA

[TonroToBka K mporeaype 3aiuThl ¥ 3alUTa BBITYCKHOW KBaTH(PUKAIIMOHHON paboThI
IlepeBoa HAYYHO-TEXHUYECKOM JIUTEPATYPHI

I'parknanckas 3amuTa B Ype3BbIYAWHBIX CUTYaLUX

Bxoasammx B OOIl mo nHamparnenuto moaroroBku 18.03.01 Xumwuueckas TEXHOJOTHS, TPODHUIIb
«XUMHUYECKass TEXHOJIOTHS TYrOIIaBKUX HEMETAJUIMYECKUX W CHUJIMKATHBIX MaTE€pPUAJIOB, BHITIOJHEHBI B

BUJIE

OTJICIbHBIX IOKYMEHTOB, SIBJISIFOIIMXCS HEOThemiieMoil yacThio ganHoi OOIL.

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

MeTtoanueckue MaTCpHrajbl 10 AUCHUIITIMHAM, IIPAKTUKAM H I'A

RBoOooNooa~WONE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

WNHOCTpaHHBIN SI3bIK

Hcropus (Mcropust Poccuu, BceoOimas uctopus)

[IpaBoBeneHHE

dunocodus

OCHOBBI 5KOHOMUKH U yNIPABJIECHUSI IPEATIPUATUEM
CouunanbHO-IICUXO0JIOTUYECKUE OCHOBBI PA3BUTHS JIMUHOCTH
OO6m1ast ¥ HEOpraHUYecKask XUMHUS

Oprannueckas XuMust

AHanuTHyecKass XuMHUsI

duznueckas XUMUS

Kommongnasa xumust

Marematuka

dusnka

BBenenue B ”HPOPMALIMOHHBIE TEXHOJIOTHH

[IpoGnembl yCTOMYMBOTO pa3BUTHS

be3onacHOCTb KU3HENEATENBHOCTH

WNnxenepHas U KoMIbIOTepHas rpaduka

[IpuknagHas MexaHuka

[Iponeccsl 1 anmapaTsl XUMAYECKON TEXHOJIOTHH

OOm1ast xuMHUYecKasi TEXHOJIOTUs

Cucremsl ynpaBiaeHUs] XUMUKO-TEXHOJIOTHYECKUMU TPOIIECCAMU
MonennpoBaHue XUMHUKO-TEXHOJIIOTHYECKUX NTPOLIECCOB
duznyeckas KyabTypa U CIIOpT

DJEeKTUBHbIE JUCUUIUIMHBI IO (PU3NYECKOH KYIbTYpE U CIIOPTY
JIaGopaTopHbIil MPAaKTUKYM 110 OPraHUYECKON XUMUU
duznueckass XMMHS TYTOTUIABKUX HEMETANIMYECKUX U CUIIMKATHBIX MaTepUajIoB
WNHcTpymeHTalbHbIE METOIBI PU3NKO-XUMHUYECKOT0 aHaJIN3a B XMMUYECKOM TEXHOJIOTUU
TYTOIUIaBKMX HEMETAJUTMYECKUX U CHIIMKATHBIX MaTEPHAJIOB
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28.
29.
30.
31.
32.

33.
34.
35.
36.

37.
38.
39.
40.
41,
42.
43,
44,
45,
46.
47,
48.
Bxoasammx B OOIl mo nHanpaenenwto moaroroBku 18.03.01 Xumuueckas TEXHOJOTHs, TPODHUIIb
«XUMHUYECKass TEXHOJIOTHS TYTOIUIABKUX HEMETATMYECKUX U CHIIMKATHBIX MaTE€PHAIOB), BHIMIOJHEHHI B

TeruoBble IPOLIECCH U arperaTsl TYTOIUIABKMX HEMETAJUIMYECKUX U CUJIMKATHBIX MaTEPUAIOB
MartepranoBeeHUE B TEXHOJIOTUU TYTOIUIABKAX HEMETAUNINYECKUX U CUIIMKAaTHBIX MaTEPUAIOB
MuHepanorusi ¥ Kpuctauorpadus TyroriaBKuxX HEMETaIUTMYECKUX U CUIIMKATHBIX MaTepHajoB
XuMu4ecKkasi TEXHOJIOTHS TYTOIUIaBKMX HEMETAJUIMYECKUX U CUIIMKATHBIX MaTEPHAJIOB

OcCHOBBI Hay4YHBIX MCCIEA0BAHNUN B TEXHOJIOTUH TYrOIJIABKMX HEMETAIUIMUECKUX U CUIIMKATHBIX
MaTEpHUaJIOB

XuMHYECKask TEXHOJIOTHS BSKYIUX MaTEPUAJIOB

XuMuYecKkasi TEXHOJIOTHSL KEpaMUKU

XuUMHYECKask TEXHOJIOTHs CTEKIIA

OO6opynoBaHME U OCHOBBI IPOEKTUPOBAHUS MPEANPUATHIA IO IPOU3BOJICTBY BSKYIIHUX
MaTEpHUAJIOB

O06opyoBaHH€e 1 OCHOBBI TPOEKTUPOBAHUS IPEANPUATHIA IO IPOU3BOJICTBY KEPAMUKHU
O6opynoBaHue 1 OCHOBBI TPOSKTUPOBAHUS CTEKOJIBHBIX 3aBOJIOB

CriennanbHble TEXHOJIOTUU IIPOU3BOCTBA BSDKYILMX MaTepUalIOB

CriennanbHble TEXHOJIOTUH TPOU3BOJCTBA KEPAMUKH

CriennanbHble TEXHOJIOTUU CTEKOJI U MAaTEpUAJIOB HA UX OCHOBE

VY4eOHast IpakTHKa: O3HAKOMUTEIIbHAS PAKTHKA

IIpon3BoCTBEHHAs IPAKTUKA: TEXHOJOTHUYECKasl (IPOSKTHO-TEXHOJIOIMYECKast) IPaKTUKa
IIpon3BoacTBEHHAs IPAKTUKA: HAYYHO-UCCIIEJ0BATENbCKas paboTa

IIpon3BoacTBEHHAs NPAKTUKA: IPEAANUIITIOMHAs ITPAKTUKA

[TonroToBka K mporeaype 3auThl ¥ 3alUTa BBITYCKHOW KBaTH(PUKAIIMOHHON paboThI
IlepeBoa HAyYHO-TEXHUYECKOM JIUTEPATYPHI

I'parknanckas 3amuTa B 4Ype3BbIYAWHBIX CUTYaLASIX

BU/IE OTENIbHBIX JJOKYMEHTOB, SBIISIOIINXCS HEOThbemIieMoii yacThio ganHoit OOII.

11 PABOYAS ITPOI'PAMMA BOCIIMTAHUA

PaGouas mporpamma Bocniutanus, Bxozsmias B OOIIl mo nampaBinenuto moaroroBku 18.03.01
XuMUdecKas TEXHOJOTHS, MPOPMIb «XUMHYECKas TEXHOJOTHS TYrOTUIABKUX HEMETAJUTMUECKUX H
CHJIMKATHBIX MaTepUajoBy, BBHIOJHEHA B BUJEC OTAEIHHOTO TOKYMEHTA, SIBISIFOIIETOCS HEOThEeMIIEMOU

yactbio manuon OOIL.
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12 KAJJEHJIAPHBIN IVIAH BOCIIUTATEJIBHOM PABOTbHI

Kanennapuslii mran BocriutateabHoOR paboTsl, Bxomammid B OOII mo HanmpaBiIeHHIO MOATOTOBKH
18.03.01 Xumudeckas TexHOJIOTHS, TPOGHiIb « XMMHUYECKasi TEXHOJIOTHS TYTOIJIaBKMX HEMETAITHICCKUX
U CHUJIMKATHBIX MaTEpUAJIOB», BBIIIOJIHEH B BUJAE OTAEIBHOIO JOKYMEHTA, SIBIISIFOIIETOCS HEOThEMIIEMOU
yacThio naguou OOIT

[
.. PXTY um. JI.. MeHneneera
JIOKYMEHT IIOIIIMCAH ITIPOCTOM
DJIEKTPOHHOM ITOITUCHIO
19 Branener: Komxokonos dénop AnexcannpoBud
O IIpopekTop 1o yueGHOM pabore:Pexropat
Iommucan: 16.10.2023 12:56:06




