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1. OBIIME ITOJIOXKEHUA

1.1. OcHoBHass mnpogeccuoHaJbLHAsE o0Opa3oBaTelbHAasi MPOrpaMMa BbICIIETO
o0pa3oBaHus — IporpaMMa NMoAroTOBKH 0aKkajaBpoB (JaJjiee — mporpaMMa 0akaJjaBpuara,
OOIl OakajaaBpuara), peanuzyemas (eaepanbHbBIM TOCYAapPCTBEHHBIM  OIOKETHBIM
o0pa3oBaTelbHbIM  y4YpEeKICHHEM  BbIclIero  ooOpaszoBanHusi  «Poccuifickuil  XMMHKO-
TeXHOJornueckuii ynusepcurer umenn J[.M. MenzaeneeBa» B COOTBETCTBHH C (helmepabHBIM
roCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM BBICHIET0 OOpa3oBaHHUs — OakajlaBpHar IO
HanpasieHuio moaroroBkd 18.03.01 Xwumuyeckasi TeXHOJOrHs, NpoPuib «XUMHYeCKasi
TEXHOJIOTUSI _KEePAMMKH)», [PEJICTaBIseT CcOO0OM KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK
o0pa3oBaHUsl U OPraHMU3AllMOHHO-TIEJArOrMUYECKUX YCJIOBUM, KOTOPBIN IpEACTaBIEH B BUJE
yueOHOro jiaHa, KaJleHJapHOTo y4yeOHoro rpaduka, pabouux nmporpaMm AUCHUILIINH (MOAYIEH),
OLICHOYHBIX M METOJMYECKUX MaTepuasoB, paboyeil mporpaMMbl BOCIMTAHHUSA, KaJIEHIAPHOIO
IUTaHa BOCIIUTATEIbHON paboThl, JOPM aTTeCcTaIUH.

1.2. HopmaTuBHbIe JOKYMEHTBHI /Ui Pa3padoTKH NporpaMMbl 0akajaBpuara 1o
HANPaBJIEHUIO MOATOTOBKH COCTABIISIOT:

- @enepanbublii 3akoH oT 29.12.2012 1. Ne 273-03 «0O06 oOpa3oBaHuu B
Poccuiickoit denepanuny;

- [Tpukaz Munobpuaykun Poccun ot 07.08.2020 r. Ne 922 «OO6 yrBepxkaeHUU
¢denepasbHOrO TOCYAAPCTBEHHOTO O00pa30BAaTENBHOTO CTaHAApTa BBICHIETO OOpPa30BaHUS —
OakanmaBpuaT 1o HampapiaeHH0 moAarotoBku 18.03.01 Xwumudeckas TexXHOJIOTHs» (maigee —
®I'OC BO - 6akanaBpuat 1o HanpapieHuto moarotoBku 18.03.01 Xumudeckast TEXHOIOTHS);

— [Ipukaz MunoGpaayku Poccum ot 05.04.2017 1. Ne 301 «O6 yTBepxkacHUN
[lopsinka  opraHW3almMl M OCYIIECTBIEHUs ~ 0Opa3oBaTeNbHON  JEATENBHOCTH IO
o0Opa3oBaTeNbHBIM IPOTpaMMaM BBICHIETO O0pa3oBaHHMS — TMporpamMmaM OakajaBpuara,
mporpaMMam CHeruanauTeTa, porpaMMaM OaKanaBpuaTay;

- [Tpodeccuonanbubiit  crangaptr  26.006 «Crnemumanuct 1o pa3paboTke
HAHOCTPYKTYPHBIX KOMITO3UITHOHHBIX MAaTePUAIOBY», YTBEP)KICHHBIA NMpHKa3oM MUHHUCTEpPCTBA
Tpyla u couuanbHou 3amuTsl Poccuiickoit ®@enepanyu ot 08.09.2015 Ne 604H;

- [Tpodeccuonansubiit  crapmapr  40.011  «Cpoenmanuer 1O HaydHO-
HCCJICIOBATEIILCKUM ¥ OMBITHO-KOHCTPYKTOPCKUM pa3pabOTKaMy», YTBEPKICHHBIH IPUKA30M
MunncrepcTBa Tpyia u couuanbHoi 3amuTsl Poccuiickoit @enepannu ot 04.03.2014 Ne 121H;

- [Tpodeccuonansubiit  cranmapt  40.046  «Cnenmamuct  HpOM3BOJCTBA
HAHOCTPYKTYPHPOBAHHBIX CBHIPHEBBIX KEPAMHUYECKHUX MAaccy», YTBEPXKACHHBIM MPUKA30M
MuHHCTEpCTBa TPYAA U colManbHON 3ammThl Poccuiickoit @eneparnuu ot 25.09.2014 Ne 33861,

- [Mpodeccuonaneupiii  cranmapt 40.103  «Cnemumanmer  GpopmMooOpazoBaHus
U3JIeNHiA W3 HAHOCTPYKTYPUPOBAHHBIX KEPAMHUYECKHX Macc», YTBEPKICHHBIA TMPUKA30M
MuHHCTEepCTBa TPYyIa U conuanbHOU 3amuThl Poccniickoit @eneparmm ot 15.09.2015 Ne 639H;

- [Tpuxa3 MunuctepctBa obpazoBanusi u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaAcHuH [lopsaka MpUMEHEHUs OpraHU3alusMHU, OCYIIECTBISIONUMU 00pa3oBaTENbHYIO
JESTEIIBHOCTD, JJICKTPOHHOTO OOYYCHHSI, TUCTAHIIMOHHBIX O0pPa30BaTEIBHBIX TEXHOJOTHH TpH
peanu3anuu  00pa30BaTENbHBIX MpOrpaMMm» [DJIEKTpPOHHBIA pecypc]. Pexum moctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%ES%EA
YEQ%ET7/ (nata oopamenus: 02.04.2021).

- [Tpuka3 MuHHCcTEpCTBa HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepanuu,
MunucrepctBa mnpocBemieHus Poccuiickoit ®denmeparuun ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOH TIOJATOTOBKE oOydarommuxcs» [DNeKTpoHHBIH pecypce]. Pexum mocryma:
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 HUCIHOJIb30BAHUU AJIEKTPOHHOIO OOy4YeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA MPH pealn3alii 00pa30BaTeIbHBIX MPOTPaMM
B (enepaqbHOM TOCYIAapPCTBEHHOM OIOPKETHOM OOpa30BaTEIbHOM YUYPEKICHUHM BBICIIETO
oOpa3zoBanus «Poccuilckuil XMMHKO-TeXHOJI0rnueckuil yausepcurer umenu .M. Menneneesay,
npuHsTOoe pemeHnemM YdeHoro coera PXTY um. .M. MenneneeBa ot 27 mapra 2020 r.,
nporokosn Ne 9, BBeneHHoe B jaeiictBue npukazom pekropa PXTY um. M. Menneneena
or 27 mapra 2020 1. Ne 29 O] [DnekrponHsii pecypc]. Pexumm  mocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EQIDOT_2.pdf nara
obparmenus: 02.04.2021);

- [TonoxkeHne O TMpaKTUYECKOHW TMOATOTOBKE oOydaromuxcs B (eaepalbHOM
rOCYyJapCTBEHHOM OIO/DKETHOM  00pa30BaTEIbHOM — YUPEXKJICHHH BBICHIETO 0Opa3oBaHUs
«Poccuiickuii XUMHUKO-TeXHOJIOTHYecKuid yHuBepcutreT umenu J[.M. MenneneeBa», mpuHstoe
pemienueM YueHoro cosera PXTY um. JI.M. MenneneeBa ot 25.11.2020, mpotokon Ne 4,
BBEJICHO B jeiicTBUe MpukazoM pekrtopa PXTY um. JI.U. Menaeneena ot 26.11.2020 Ne 117 O/,
[D5eKTpOHHBIT pecypc]. Pexum JOCTYTIA:
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 HCIOJb30BaTh
uH(pOpMallMOHHBIE U MH(POPMAIMOHHO-00pa30BaTEIbHbIE PECYpPChl CIEIYIOMINX MOPTAIOB U
CalTOB:

— Cucrema (enepanbHBIX 00pa3oBaTelIbHBIX MmopTanoB. CucTeMa OTKPBITOTO
obpa3zoBanus. Koncantunrossiii nentp MOC OO P® [Dnextponnslil pecypc] — Pexxum goctyma:
http://www.openedu.ru/ (nara obparmienus: 02.04.2021).

- Uudpopmannonnas cucrtema «EnnHOe OKHO JocTynma K 00pa3oBaTElbHBIM
pecypcam». URL: http://window.edu.ru/ (zata o6pamenus: 02.04.2021).

- @®IIIO: coorserctBue TpeboBanusM PI'OC [DnexkrpoHHbld pecype] — Pexum
nocryna: http://fepo.i-exam.ru/ (nata oopamenwus: 02.04.2021).

1.3. O0mas xapakTepucTHKA NPOrpaMMbl DakaaaBpuaTa

Leasio mporpaMmspl 0aKkajJaBpuara sBISETCS CO3JAaHHUE Ui O0yYaroIIUXCsS yCIOBUH
JUIsE TIpUOOpEeTeHUsT HEOOXOAMMOTO Ui OCYHIECTBICHUS MPOPECCHOHANBHON IesTeNbHOCTH
YPOBHS 3HAHWH, YMEHHI, HABBIKOB, OTBITA JICATESILHOCTH M IMOATOTOBKY, M 3aIIUTY BBITYCKHOU
KBAJTM(PHUKAIIMOHHOHN paboTBhI.

[Tonyuyenue obOpazoBaHusi MO 0Opa3OBATENBbHOW IMpOrpaMMe BBICIIETO 00pa3oBaHUS —
nporpaMme OakanaBpuara JOMYCKAaeTCs TOJNBKO B 00pa3oBaTeNbHON OpPraHMU3aIMH BBICIIETO
00pa3oBaHMs U HAYYHOUM OpraHu3anuu (Jajiee — OpraHu3aIms).

OOydenne 1O o00Opa3oBaTeNbHONW MPOrpaMMe BBICIIETO OOpa30BaHHS — MpPOrpaMMe
OakanmaBpuata B 00pa3oBaTENbHONW OpPTaHWU3AMHM OCYIIECTBIISICTCS B OYHOW, OYHO-3a0YHOM |
3aouHoii popmax. OObeM mporpaMMel OakanaBpuata coctabiser 240 3a4eTHBIX eTUHUI] (Janee —
3.€.) BHE 3aBHCHMOCTH OT (OpMBI OOydUEHHsI, TPUMEHSIEMBIX O00pa30BaTEIbHBIX TEXHOJOTHA,
peanu3ali TpOTrpaMMbl OakallaBpHaTa C WCIIOIB30BAHUEM CETEBOM (OPMBI, pealn3aiuu
mporpaMMbl OakajgaBpuaTa Mo HHAUBUIYATbHOMY Y4eOHOMY TUTaHY.

O6bem mporpaMmbl OakaiaBprarta, pealu3yeMblid 3a OJUH YUEOHBINH IO/, COCTaBISET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (OpMBI OOy4YeHMsI, NMPUMEHSEMBIX O00pa30BaATEIbHBIX
TEXHOJIOTHH, pealn3aliil TporpaMMbl OakajaBpuaTa C HCIIOJIB30BAaHHEM CETeBOH (HOpMBI,
peanu3anud MpPOTrpaMMmbl  OakajgaBpuara [0 HWHIUBUAYAITbHOMY yuyeOHOMY TuiaHy (3a
HCKIIFOYEHHEM YCKOPEHHOTO 00y4eHUs), a MPU YCKOPEHHOM 00yueHun — He 6oitee 80 3.e.

Cpok mosydeHuss oOpa3oBaHHs MO TporpamMme OakanmaBpuara (BHE 3aBUCUMOCTH OT
MIPUMEHSEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHH):
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- B OyHOH ¢opme oOy4yeHHs, BKJIIOYAs KaHHUKYJbI, IPEIOCTaBIsIeMble MOCIe
IIPOXOKACHUS FOCYIapCTBEHHOW UTOTOBOM aTTECTALlUNU, COCTABIISIET 4 rona;

- B OYHO-320YHOW WJIM 3a04HOM (opmax oOydyeHHs YBEIWYMBAETCS HE MEHEe 4eM Ha 6
Mecs1eB 1 He Oosee yeM Ha | Toj Mo CpaBHEHUIO CO CPOKOM IOJIYy4eHUs: 00pa3oBaHUs B OUHOM
dbopme oOyueHus;

- Ip1 00y4YEHHUH 110 UHAMBHUyalbHOMY y4eOHOMY IIaHy MHBaIU0B U juL ¢ OB3 moxer
OBITH YBENIMYEH IO MX 3asBJICHUIO HE 00Jiee YeM Ha ToJl M0 CPAaBHEHHIO CO CPOKOM IOJIYUEHHS
00pa30BaHus, YCTAHOBICHHBIM U1 COOTBETCTBYIOIEH (GOPMBI 00ydeHus.

IIpn peanuzanum nporpaMMmbl OakajlaBpuaTa YHHUBEPCUTET BIIpaBE IPUMEHSTH
3JIEKTPOHHOE 00y4YEeHHE, TUCTAHLIMOHHBIE 00Pa30BaTeIbHbIE TEXHOJIOIHH.

Peanuzanus nporpaMmsel OakaiaBpuara ¢ MPUMEHEHHEM UCKIIOUUTEIBHO 3JIEKTPOHHOTO
00y4yeHMsl, AMCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUI HE JOIYCKACTCSL.

DneKTpOHHOE 00yUYeHHE, TUCTAaHIIMOHHBIE 00pa30BaTEeIbHbIE TEXHOIOIUH, IPUMEHSIEMbIE
npu oOy4eHMHM WHBAJIUAOB M JIUI C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU 370pOBbs (anee —
uHBauAbl U Juua ¢ OB3), A0mKHBI mOpegycMarpuBaTh BO3MOMKHOCTH IpUeMa-liepenadyu
UH(OPMAaLIMKU B IOCTYIHBIX 715 HUX hopmax.

Peanuzanuss mporpaMMbl  OakajlaBpuaTa  OCYILECTBISIETCSI Y HUBEPCUTETOM — Kak
CaMOCTOSITENIbHO, TaK U IIOCPEJICTBOM CETEBOM (POPMBI.

[IporpamMma OaxanaBpuaTa pealu3yeTrcs Ha TOCYJapCTBEHHOM s3blke Poccuiickoit
®denepanyy, €Civ HHOE HE ONPEIEIICHO JOKAIBHBIM HOPMAaTUBHBIM aKTOM Y HUBEPCUTETA.

CTpykTypa nporpaMMbl 0aKajaBpuaTa BKJIOYAeT 0013aTeJIbHYK) 4acTh U YaCThb,
(popMHpyeMyI0 YHACTHMKAMH 00pPa30BaTeJIbHbIX OTHOLLICHUH.

CtpykTypa mmporpammsl 6akagaBpuaTa BKIIOYAET CIEAYIOUINE OJIOKH:

baok 1 «/Iucuumiauebl (MOAYJM)», KOTOPBIA BKIIOYAET AWCHUUIUIMHBI (MOAYIH),
OTHOCAIIMECS K O00s3aTeNbHOM YacTH NPOrpaMMbl M 4YacTH, (HOPMUpPYEMOH ydaCTHHKaMU
00pa3oBaTeNbHBIX OTHOIICHUH;

Buiok 2 «IIpakTHKa», B KOTOPBIH BXOIAT yueOHAast U IPOM3BOJICTBEHHAs! IPAKTUKY;

Baok 3 «I'ocynapcTBeHHasi NTOroBasi aTTecTalMs», KOTOPbIN BKIIOYAET MOATOTOBKY K
HpOIeType 3alUThI U 3aLIUTY BHITYCKHONW KBaTHU(PHKAIIMOHHON paboTHI.

CTpykTypa u 00beM nporpamMmMsbl 0aKajaBpuara

CIDVKTYDA TIDOrDAMMEL GaKalaBhuaTa O6beM nporpaMMel OakagaBpuara
pyKTypa nporp P u ee OJIOKOB B 3.€.
brokl | JductumivHel (MOIYIHN) He MeHee 180
biok 2 [IIpakTuka He MeHee 15
biiok 3 [['ocymapcTBEeHHass UTOroBasi aTTeCTALMS HE MeHee 6
O0Bem nporpamMmbl 6akagaBpuaTa 240

B pamkxax bnoka 1 «/lucuumiawsasl (MOAYNH)» MporpamMma OakajnaBpuara JOJDKHA
obecreunBaTh peaau3aiuio JUCITUTUTHH (MOTy el ):

- o ¢unocopun, ucropun (ucropun Poccum, BceoOmedl HUCTOpUM), UHOCTPAHHOMY
SI3BIKY, O€30MTACHOCTH KHU3HEIEATSIILHOCTH.

- 110 (pu3HYEeCcKO KyJIbTYpE U CIIOPTY B 00beMe He MeHee 2 3.€.

JucrunauHa 10 (U3MYECKOW KyJIbType U CIOpPTY B o0beMe HE MeHee 328
aKaJeMUYECKUX YacoB, SIBISIETCS O0s3aTEIbHON Ui OCBOCHHUS, HE IMEPEBOAATCS B 3.6. U HE
BKJIFOYAIOTCSA B 00bEM MPOTrpaMMbl OakajlaBpyarta, B paMKax AJICKTUBHBIX JUCIHUIUIMH (MOyJIeH)
B OYHOH (popme 00yUueHHS.



JucuumuimHel (MOAYIH) M0 (PU3UYECKON KYIbTYpe M CHOPTY PEealu3yloTcs B MOPSJIKE,
YCTaHOBJICHHOM YHuBepcuteToM. [ uHBanunoB u jui ¢ OB3 YHuBepcuTeT ycraHaBiIMBaeT
0COOBII TOPSIOK OCBOCHHS IUCHMIUIMH (MOXIyJiei) mo (U3MYECKON KyJIbType M CIOPTY C
Y4E€TOM COCTOSIHUS UX 340POBbS.

B brok 2 «IIpakTtuka» BXOIAT yueOHAas U POU3BOACTBEHHAS MPAKTHKH.

Tunbl yaeOHON MTPAKTUKH:

- 03HAKOMUTEJIbHA,

- TEXHOJIOTHYECKas,

- IKCIUTyaTal[MOHHAs;

- Hay4YHO-HUCCIIEI0BaTeNIbCKasg paboTa (MOoMydYeHUEe NEpBUYHBIX HABBIKOB HAy4HO-
UCCIIEIOBATEIbCKON PaOOTHI).

Tunsl IPON3BOACTBEHHOM IPAKTUKHU:

- TEXHOJIOTH4ecKas (IPOEKTHO-TEXHOJIOTHYECcKas);

- JKCILTyaTallMOHHAs,

- Hay4YHO-HUCCIIEJ0BATENIbCKas paboTa.

CriocoObl poBeIeHNs NPOU3BOJICTBEHHOM MTPAKTUKU: CTAllMOHAPHAS;, BHIE3IHAS.

Opranuzanus BbIOMpaeT OJWH WJIM HECKOJIBKO THUIIOB Y4€OHOM M IPOM3BOJCTBEHHOMN
OPaKTUK. YHHMBEPCUTET BIpaBe YCTAaHOBUTb  JONOJIHUTEIbHBIE THUIIBI  y4eOHOH u
IIPOU3BOJICTBEHHON MTPAKTHK.

BbiOop MecT NpoxoxaeHHs MNpakTHK A JIML C OrpPaHHMYEHHBIMH BO3MO>KHOCTSMH
3I0pOBBSI MIPOU3BOJUTCS C YYETOM COCTOSIHHS 3I0POBbS OOYYaIOMMXCS M TPEeOOBAaHUH 10
JIOCTYITHOCTH.

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

- MOJArOTOBKA K CJjauye U cjadya rocyJapCTBEHHOTO 3K3aMeHa (eciau YHHUBEPCUTET
BKJIIOYMJIA TOCYIAPCTBEHHBIN 9K3aMEH B COCTAB rOCY1apCTBEHHOM UTOTOBOM aTTeCTalllN);

- MOJArOTOBKA K IMPOLEAYpe 3alllUThl M 3allluTa BBINYCKHOW KBaJM(UKAIIMOHHON
paboThI.

IIpu paspaborke mporpaMMmbl OakanaBpuaTa OOydalIIUMCA  OOecreuynBaeTcs
BO3MOXKHOCTh OCBOEHHS 3JIEKTHBHBIX JUCHUIUIMH (Moayned) M (aKyJbTaTUBHBIX AMCLUUIUINH
(Mopmyneit).

B pamkax mnporpamMMel OakamaBpuaTa BBIIENAIOTCA OOs3aTesbHAs 4YacTb M YacTh,
dbopMupyemasi yuacTHUKaMHU 00pa30BaTeIbHbIX OTHOILIEHUH.

K obs3arenbHO# yacTu mporpamMMbl OakanaBpuaTa OTHOCSTCS JUCLUIUIMHBI (MOAYNH) U
MpakTUKH, oO0ecreunBaomue (QopmupoBanue  oOMENPOPECCHOHANBHBIX  KOMIETEHIINH,
onpenensieMbix ®I'OC BO.

B 00s13aTenbHyI0 4acTh IporpaMMbl OakajgaBpHraTa BKIIOUAIOTCS, B TOM YHCIIE:

JTUCIUILTAHBL (MOYNH), yKazaHHble B TyHKTe 2.2 ®I'OC BO; quctumivHel (MOIYIH) 110
buznyecKoil KyabType U CIIOpPTY, peaiuzyemMsble B pamkax bioka 1 «/{ucuurianasl (MOLYIH)».

JvcuumuinHel (MO M) M TPAKTUKH, o0ecrieunBaromue (GoOpMUPOBaHHE YHUBEPCAIBHBIX
komreteHnuii, ompeaensempix PIOC BO, a Takxke mNpoPecCHOHAIBHBIX KOMIETEHIINH,
oTpeneNsieMbIX YHHUBEPCUTETOM CaMOCTOSTENIbHO, MOTYT BKJIIOYATHCS B O0S3aTENbHYIO YacTh
nporpaMmbl OakanaBpuata U (WIM) B 4acTh, (OPMUPYEMYIO YYaCTHUKAMHU O0Opa30BaTEIbHBIX
OTHOLLIECHUH.

O6beM o0s3aTenbHON YacTu 6e3 yuera o0bemMa rocy1apcTBEHHOW UTOTOBOM aTTecTalluu
JIOJKEH COCTaBIIATH HEe MeHee 60 MpoleHTOB 0011ero oobemMa nporpaMmsbl 6akanaBpuaTa.

YHuBepcUTeT I0JKHA MPENOCTaBIATh HHBaNUAaM U junaMm ¢ OB3 (mo ux 3asiBieHHIO)
BO3MOXHOCTh OOy4YeHHMs 1O Mporpamme OakajlaBpuaTa, Y4YHUTHIBAIOIIEH OCOOCHHOCTH HX
NCUXO(U3UUECKOr0 PA3BUTUSA, HHIUBUAYAJIbHBIX BO3MOXHOCTEM M TIpU HEOOXOJUMOCTH,
oOecrieynBaroIeil KOPPEKIUIO HApYIIEHUH Pa3BUTHS M COLMUAIBHYIO aJaNTalldi0 YKa3aHHBIX
M1,



Peanuzanus yactu (4acreil) mporpaMMsel O6akajgaBpuaTa U MPOBEACHUE TOCYIapCTBEHHOM
UTOTOBOW aTTEeCTallid, B paMKaX KOTOPOW (KOTOPBIX) MO OOYHAIOIIUXCS JTOBOJATCS CBEACHHS
OTPaHUYEHHOTO JOCTyna WU (WiIM) B YYEOHBIX IIENSAX MCIOJNB3YIOTCS CEKpETHBIE O00pa3Iibl
BOOPY>KEHUS, BOCHHOM TEXHUKHU, X KOMIUIEKTYIOIIUE U3/eUs, HE IOMYCKAETCsl C MPUMEHEHUEM
AIIEKTPOHHOT'O O0YYEHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHA.

I[Ipu  paspaboTke mOporpammbl  OakanaBpuaTta  YHHUBEPCUTET  YCTaHABJIMBAET
HanpaBJIeHHOCTH (MpoduiIb) mporpaMMbl OakansaBpuara, KOTOpas COOTBETCTBYET HAIlpaBJICHUIO
MOJATOTOBKU B IIEJIOM WM KOHKPETH3UPYET COAEpkaHHe MPOorpaMMbl OakaiaBpuara B paMKax
HaINpaBJICHUS TOATOTOBKY ITyTEM OPUECHTAIIUH €€ Ha:

- obmacte (oOmactu) mpodeccCHoHAIbHOW JeaTedbHOCTH U cdepy  (cdhepsi)
npodeCCHOHATLHOM 1eATeTbHOCTH BHITYCKHUKOB;

- TUI (THIIBI) 33/1a4 U 33/1a4¥ POPECCUOHANBHOMN 1eATEeIbHOCTH BBIITYCKHUKOB;

- IpA HEOOXOAUMOCTH Ha 00BEKTHI MPO(PECCHOHATBHOM EATETLHOCTH BBITYCKHIUKOB HJIH
obsacTh (007aCTH) 3HAHUS.

1.4. TpeOoBaHus K MOCTYNAKOLIEMY

TpeboBanust K moOCTymaroUieMy ONPEAETSIIOTCS (eepalbHbIM 3aKOHOJATEIHCTBOM B
obmactu oOpa3oBaHus, B ToM uucie llopsakom nmpuema Ha oOydeHue Mo 0Opa3oBaTEIbHBIM
IporpaMMaM BbICHIETO 00pa3oBaHUsl — MporpaMmaM OakanaBpuaTa Ha COOTBETCTBYIOLIUMN
yueOHBI TO/I.

2. XAPAKTEPUCTHUKA TPO®ECCUOHAJIBHOM JEATEJIBHOCTH
BbIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. O6macte MpodecCHOHATBHONH  JeATeNbHOCTH U cdepa TpodeCCHOHATHHON
JESTENIbHOCTH BBITYCKHUKOB, ocBouBIIMX OOII 6akanaBpuara, BKIIIOUAET:

26 XUMHUYECKOe, XMMHKO-TEXHOJOTUYECKOE TPOU3BOACTBO (B cdepax: MPOU3BOICTBA ...
CTPOUTENBHBIX MaTEepPHAJOB, ... QYHKIMOHAIBHON M KOHCTPYKIIMOHHON KEpaMHUKH Pa3IHuHOTO
Ha3HAYCHUS ...);

40 CxBo3HbIE BUABI TPOGECCHOHATBHON NEATEIBHOCTH B MPOMBIIIJIEHHOCTH (B cdepe
OpraHU3aIMy ¥ MPOBEACHUS HAyYHO-MCCIIEIOBATEILCKUX U OMBITHO-KOHCTPYKTOPCKUX PabOT B
00JacTH XMMHYECKOTO U XUMHUKO-TEXHOJIOTUYECKOTO MMPOU3BO/ICTBRA).

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

- HAyYHO-HCCIIEIOBATEIbCKUE;

- TEXHOJIOTHYECKHE.

2.3 OObekTaMu NPOPeCcCHOHATHHON NEATENHHOCTH BBIMYCKHUKOB, ocBouBmnx OOII
OakanaBpuaTa, WM 00JIacThIO (001aCTsIMU) 3HAHUS SBIISIFOTCS

- XMMUYECKHE BEIIeCTBA U CBHIPbEBBIE MaTepuaiabl JJIs MPOMBIIIIEHHOTO
MIPOU3BOJICTBA XUMHUYECKOUN MPOIYKITUH;

- METOJIbI ¥ TPUOOPHI OMIPEICTICHNS COCTaBa U CBOMCTB BEIIECTB U MAaTEPUAIIOB;

- 000opyI0OBaHNEe, TEXHOJOTHYECKUE TIPOIECCHl M TMPOMBIIIIEHHBIE CHCTEMBI
MOJIYYeHHUs! BEIECTB, MaTE€pUalOB, M3JEIUH, a TaKKe METOAbl U CpPEICTBa AUArHOCTUKU U
KOHTPOJII ~ TEXHHYECKOTO  COCTOSIHHS ~ TEXHOJOTHYECKOTO  00Opy/IOBaHWs,  CpeICTBa
aBTOMATHU3allMu U YIMPABIECHUSI TEXHOJIOTMYECKUMHU MPOIECCaMHU, METOJBl U CPEACTBAa OLIEHKHU
COCTOSIHHSI OKPYKAIOIIEH CPEIbl U 3alUTHI €€ OT BIUSHUS MPOMBIIIJIEHHOTO TIPOXU3BO/ICTBA.



3. CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepkanre W oOpranuzanus oOpa3oBaTelbHOro mpouecca mnpu peanuzanuu OOl
BBICIIETO OOpa3oBaHus — OakajiaBpuaT 1O HampabiieHHto noAarotoBku 18.03.01 Xumudeckas
TEXHOJIOTUS PETrIaMEHTUPYIOTCS:

—y4eOHBIM TUTAaHOM;

—KaJeHIapHBIM Y4eOHBIM TpapUKOM;

—paboyuMu IporpaMMaMi JUCIUTIINH (MOJTyJICH);

—pabounMu IporpaMMaMy PAKTHK;

—IIPOrpaMMoOii roCy1apCTBEHHOM UTOTOBOW aTTECTALIUN;

—(hOH/1aMU OIICHOYHBIX CPEJICTB;

—METOJUYECKUMH YKa3aHUsIMH 110 cooTBeTcTBYIomIei OOII;

—paboueli mporpaMMoi BOCITUTaHUS;

—KaJIeHIapHBIM TUIAHOM BOCIIMTATEIbHON PaOOTHI.

3.1. YyeOHblii mu1aH

Vuebnsiii ran OOIl OakanaBpuaTta BKJIIOYACT TMEPEUYCHb TUCHUIUIUH (MOAIYJEH),
IIPAKTUK, AaTTECTAlMOHHBIX HCIBITAHUN IPOMEXYTOYHOM U TOCYJAapCTBEHHOM HTOIOBOM
aTTecTalliy OOy4arolmuxcs, IpYruX BUAOB y4EOHOM NEATENbHOCTH C YKa3aHHMEM HUX o0beMa B
3a4eTHBIX €AMHUIAX, IOCIEJOBATEIbHOCTH W paclpelesieHusl MO MepuoAaM oOydeHus;
BbI/IENISIETCSl 00bEM KOHTAKTHOM paboThl 00yJarouxcs ¢ npenoaasareieM (1o BUjaM yu4eOHbIX
3aHATHI) M CaMOCTOSTENIbHOW pabOThl OOYYarOIMXCsA B aKaJeMHUYECKHX (aCTPOHOMHYECKHUX)
yacax. [y Kaxmoi TUCHUILIMHBI (MOIYJIS) M MPAKTHKH YKa3bIBaeTcsi (hopMa MPOMEKYTOUHON
aTTecTaluy 00yJaromuXxcs.

VY4eOHblii 11aH NpeACTaBICH B MPUIOKEHHUH.

3.2. KasienaapHblii yuyeOHblii rpauk

ITocnenoBaTenbHOCTh peaNu3aluy MporpaMMbl OakajaBpuaTa MO rojJaM U ceMecTpam
(BKJIIOYAsl TeopeTHYecKoe OO0ydeHHe, NPAaKTHKH, IPOMEXYTOUYHbIE U TOCYAapCTBEHHYIO
UTOTOBYIO aTTECTAIlMH, KAHUKYJIbI) IPUBOIUTCS B KaJ€HJApHOM y4eOHOM rpaduke.

Kanennaphslii yueOHbIN rpaduk npeacTaBieH B NPUIOKEHHUH.

3.3. PaGouue nporpaMmbl TUCHMIIUH (MOY.J1€ii)
B OOIIl 0akanaBpuaTa B MNPWIOKEHUM MpPEICTABICHb Bce padouue MporpamMmmbl
JUCLHUIUIMH (MOAYJIEH).

3.4. PaGouyue nporpamMmMbl NPaKTUK

OOII 6axanaBpuaTa npeaycMaTpUBaeT JTOCTaTOUHBIN Al (POPMUPOBAHUS, 3aKPETIICHUS
U Pa3BUTHUSA MMPAKTUUYECKMX HABBIKOB U KOMIETEHIUI 00beM npakTuku. [IpakTuka npeacraBiser
co0o0il BUJ yueOHBIX 3aHATHUN, HEMOCPEACTBEHHO OPHEHTHPOBAHHBIX Ha MPOQECCHOHATBHO-
NPaKTUYECKYl0 MOATrOTOBKY oOywaromuxcsa. IIpakThka 3akperuiser 3HAaHUS M yMEHU,
npuoOpeTraemMble  OOYYalOIUMHCA B pPe3yJbTaTe€ OCBOEHHMsSI TEOPETHYECKHX  KYPCOB,
BbIpa0aThIBa€T MPAKTUYECKHE HABBIKM M CIIOCOOCTBYET KOMILJIEKCHOMY (OPMUPOBAHUIO
YHHUBEpPCAIbHBIX, OOLIENPOPECCUOHANBHBIX, MPOPECCUOHANBHBIX KOMIETEHIUNH 00yJarommxcs.
ITporpaMMBbl IpakTUK NPUBEACHBI B IPUIIOKEHUH.

[Tpu peanuzanuu OOII 6akanaBpuaTa npeaycMaTpUBaIOTCs CIEAYIOLUIUE BUAbI PAKTUK:

—y4eOHas;

—TPOU3BOJICTBEHHAS.



3.4.1 YueOHas npaKTHKa

Tun npakTuku: 03HaKOMUTENbHAS.

3amadyeil MPaKTHKU SBISETCS TOJNyYECHUE TMEPBUYHBIX MPOPECCHOHATBHBIX yYMEHUH W
HaBbIKOB. [IpakTHka MPOBOJUTCS HA MPEANPUATHSIX [0 MPOU3BOACTBY U3JCIUNA U3 KEPAaMUKU U
npOoIIEHBIX OPTaHU3ALUAX, C KOTOPHIMU 3aKIFOUYEHBI JJOTOBOPHI O MIPAKTHYECKON TOJTOTOBKE.

PykoBoncTBO  mpakTUKOW  ocymiecTBiIAOT  mpenogaBatenu  kadenpel  XTKuO,
TEXHUYECKYIO TOAJIEPIKKY OCYIIECTBIISIET y4eOHO-BCIIOMOTaTEIbHBIN MEPCOHA.

3.4.2 Ilpon3BoACTBeHHAsI IPAKTHKA

Tun npakTuku: TeXHOJIOrHYecKast (IPOEKTHO-TEXHOJIOIMUECKast).

3ajadyeil MpaKTUKMU SBISETCS NPAKTUYECKOE O3HAKOMJIEHME M H3Y4YEHUE IPOLIECCOB
IIPOM3BOJICTBA OCHOBHBIX BMJIOB KEPAMHUYECKMX MATEPHUATIOB M M3IEIUHN, a TaKXKe IOJIy4eHHE
OTbITa MPO(ECCHOHANBEHON eI TeTbHOCTH. O3HAKOMIIEHHE C METOJIaMH KOHTPOJISI M YIIPABICHHS
TEXHOJIOTUYECKUMHU MPOLIECCaMU U pabOTON TEXHOIOIMYECKOro 000pYy0BaHUS.

IIpakTHKa OCYIIECTBIISIETCS HAa NPENIPHUATHAX, C KOTOPBIMHU 3aKJIIOYEHBI JOIOBOPBHI O
IIPAKTUYECKOMN MOArOTOBKE.

[IpakTrka MPOBOAUTCS B OJHOM W3 IIOAPA3ACICHUN NPEIIPUATUN WM OPraHU3aLUi, B
YHCIIO KOTOPBIX MOTYT BXOJUTh: IIPOU3BOACTBEHHBIE LIEXH, TEXHOJIOTHYECKNE OTIENbI U HAyYHO-
UCCIIE0BATEIBCKAE LEHTPHIL.

3.4.3 HayuHo-uccienoBaTe/bCcKasi padora

Tun npakTuku: Hay4YHO-HCCIEI0BaTENbCcKas padoTa.

3amauell HayYyHO-MCCIIENIOBATEIbCKOW pabOTHl  SBISETCS U3YyYCHHE KOHKPETHOTO
MPOM3BOJCTBEHHOTO TMpollecca MO pe3yiabTaTaM BBIOPAaHHOTO OO0BEKTa ISl HAY4HO-
MCCJIEI0BATENbCKOM MM MTPOCKTHOM NEATEIbHOCTH;, N3YYEHUE CUCTEMBI YIIPABJICHUSI KAaYECTBOM
MPOIYKIIMH, TEXHUKO-IKOHOMHYECKHX MMOKa3aTeeil, MepOnpUITUN 10 TeXHUKE 0€30MacHOCTH U
OXpaHe OKPYKAWIIeH cpeapl; NMpHOOpeTeHHE HEOOXOAMMBIX MPAKTUYECKUX HABBIKOB IS
BBITIOJTHEHHSI BBIMMYCKHON KBanu(uKanuoHHOW paboTel. HaydHo-uccrnenoBarenbckas paboTa
ocymectBisiercss B monpasaeneHusix PXTY wum. .M. MenneneeBa w/unu B OJHOM U3
NOApAa3ACNCHU TNPEAUPUITHS, OpPraHU3aAlMH, C KOTOPBIMHU 3aKIIOYEHBI COOTBETCTBYIOILIUE
JIOTOBOPBI O MPAKTUYECKON MOATOTOBKE.

3.4.4 IlpenaunioMHasi NPaKTUKA

Tun npakTUKK: NPEIIUIUIOMHAS PAKTHKA.

3ajgaueld  MPAKTUKKA  SBJSIETCS  IMOATOTOBKA K BBIIOJHEHHMIO  BBITYCKHOM
KBaJIM(UKAIIMOHHOM paboThl, T.e. cOOp M H3yuYE€HHE HAyYHO-TEXHUYECKOW HH(OpMalMH IO
TEMaTUKE MCCIEIOBaHUs, MPOBEIECHUE DKCIIEPUMEHTOB MO BBIOPAHHON METOJWKE, aHaIu3 HX
PE3yIbTaTOB | MOJATOTOBKA MaHHBIX s Hancanust BKP u myGnukarimii.

[Ipaktuka ocymectsusiercs B PXTY um. [.W. MenaeneeBa u (Win) Ha NPeANPUITHSIX, C
KOTOPBIMHU 3aKJTIOUYEHBI IOTOBOPHI O TIPAKTUIECKOM TTOITOTOBKE.

Brei6op MecT mpoXoKIeHUs MPaKTUK JUIsl JIUI[ C OTPAaHHMYEHHBIMH BO3MOXHOCTSMU
3I0POBBSI TMPOU3BOJIUTCA C YUYETOM COCTOSIHUSI 3I0POBBSI OOyYaIOIMUXCA M TPEOOBAHUSMHU TIO
JIOCTYITHOCTH.

3.5. [Iporpamma rocyaapcrBenHoii uroropoii arrecranuu (F'MA)

[Iporpamma rocyaapCTBEHHOM HMTOTOBOM aTTecTaluM sABiseTca npuioxkenueM k OOIL
OakanmaBpuaTa.

B rocynapcTBEeHHYIO HTOTOBYIO aTTECTALIMIO BXOAAT BBIIOJHEHUE M 3aIUTA BBITYCKHON
KBaJTM(PHUKAIIMOHHOHN paboThI.



3.6. ®onx oueHouHbIX cpeacts (POC)

dOC cozmaercss B coorBeTcTBUU C TpeOoBanusiMu DPI'OC BO s arrecranuu
0o0y4aromuxcsi Ha COOTBETCTBUE MX YUEOHBIX JOCTH)KEHHH TOATAIHBIM TPeOOBAHUSAM
coorBercTByomeil OOIl OGakanaBpuaTa Ui NPOBEACHUS TEKYLIETO OLICHWBAaHUS, a TaKXke
IPOMEXyTOuHOU arTectanuu obydarommuxcs. POC sBIsieTCs COCTaBHOW YacThI0O HOPMATHBHO-
METOAMYECKOI0 00ECHEeUeHUs] CUCTEMbl OLIEHKM KauyecTBa OcBoeHus oOydarouumucs OOII,
BxoauT B coctaB OOII GakanaBpuara.

OOC — KOMIUIEKT METOJIMYECKUX MaTepUaloB, HOPMUPYIOLIUX MPOLEAYPbI OLIEHUBAHUS
pe3yibpTaToB  OOydeHHs, T.e. YCTAaHOBJECHUS COOTBETCTBHS  YUEOHBIX  JOCTHXKCHHA
3alUIaHUPOBAHHBIM pe3ysbTraTaM o0ydeHus u TpedoBaHusM OOIIl GakanaBpuara, pabodmx
[IPOrpaMM AMCLMILINH (MOAYJIEN) U MPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KIIFOUEBBIX IPUHIIUIIOB OLIEHUBAHMSL:

— BWIWJHOCTU: OOBEKTHl OLEHKHU JOJDKHBI COOTBETCTBOBATH IIOCTABJICHHBIM LIESAM
o0Oy4deHus;

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

— OOBEKTUBHOCTH: pa3Hble OOy4arouluecsi IOJDKHbl HMETh paBHbIE BO3MOKHOCTU
NOOHUThCA ycnexa.

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

WHBasinaaM u JuiaM ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3J10pOBbsI (II0 MX 3asBJICHUIO)
IIPEIOCTaBIIAETCS BO3MOXKHOCTh 00yueHus no OOII 6akanaBpuara, yuuThIBaroIIeld 0COOEHHOCTH
UX TCUXO(U3UYECKOTO pa3BUTHS, MHIAMBUAYAIBHBIX BO3MOYKHOCTEH M, IpU HEOOXOJUMOCTH,
oOecrneunBaroIIel KOPPEKIMIO HApYIIEHUI pa3BUTHS U COLIMATIBHYIO aJalTallHIo.

3.7. PaGouass nporpaMMa BOCIIUTAHUS

Pabouas mporpamMMa BOCHHUTaHHUs, pa3pabOTaHHas M YTBEp)KIEHHas 0Opa30BaTebHON
OpraHu3aiei, OmnpeAenseT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYIIECTBIIEMOH B
0o0pa3oBaTeNbHOW OpraHU3alliid BOCIUTATEIbHONM pPabOThl MO COOTBETCTBYIOIIEH OCHOBHOM
00pa3oBaTenbHON MTporpamMmme:

— 1IeJ1b, 33/1a41, OCHOBHbIE HAIIPABJICHUS U TEMbI BOCIUTATENIbHON paOOTHI;

— BO3MOJXHBIC q)OpMBI, cpeacrtBa M METOJbI BOCIIMTAHHA, BKIIOYasd MCIIOJIb30BAHUC
BOCIIUTATEIBHOTO MOTEHIIMANA AUCHUIUIUH (MOTyJIei);

— HoAxoJbl K MHAWBUAYAJTIU3AlIUU COACPKAHUA BOCIIUTAHUA C YUCTOM ocobOeHHoCTEH
o0y4aromuxcs;

— nokazaresnu 3((EeKTUBHOCTH BOCIUTATEIBHOM pabOThI, B TOM YHUCIIE IJIAHUPYEMble
JIMYHOCTHBIC PE3YJIbTAThI BOCIIUTAHUA, U HHBIC KOMIIOHCHTHI.

3.8. KasienaapHblii IV1aH BOCIIMTATEIbHOU padoThl

Kanengapuelii 1uiaH BOCHUTATEIbHOM paboThl, pa3pabOTaHHBIA M YTBEpPXKIECHHBIN
o0pa3oBaTeNbHOI OpraHu3anuei, CoAepKUT KOHKPETHBI MepedeHb COOBITUI U MEpONmpUSITUN
BOCIIUTATEILHON HAIPABICHHOCTH, KOTOpPHIE OPraHU3YIOTCS U IPOBOAATCS 00pazoBaTeIbHOMN
opraHuszainyeil u (WiauM) B KOTOpPBHIX OOpa3oBaTeibHas OpraHu3alys NpUHHMaeT ydacTue, B
COOTBETCTBUM C OCHOBHBIMU HAINPaBJICHUSMHU U TEMaMH BOCIIUTATEIbHON paObOTHI, BEIOpAHHBIMU
dbopMamu, cpeAcTBaMH U METOJIaMU BOCIIUTAHUS B y4eOHOM IOy WM MEPHOJE O0yUESHHUSI.
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4. PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI BAKAJIABPUATA

CoBOKYIHBIN OXUAAaeMBIi pe3yiabTaT oOpazoBaHus 1o 3aBepiieHuu ocBoeHust OOII
OakanaBpuaTa OIpENeNseTcss NPHOOPETaeMbIMU BBIMYCKHUKOM KOMIETEHIHSAMH, T.€. €ro
CHOCOOHOCTSIMH MPUMEHATh 3HAHUSA, YMEHHS, HaBBIKM U JIMYHbIC KayecTBa B COOTBETCTBHH C
3a71a4aMu MPOHECCUOHATBHOMN JIESITeTbHOCTH.

B pesynbrare ocBoenuss OOIl 0OakanaBpuaTa y BBIIYCKHUKA JOJIKHBI
obmenpodeccuoHabHbIE |

chopMuUpOBaHBI
KOMTICTCHITHH.

YHHUBEpCaIbHbIE,

OBITH
npodecCHOHaIbHBIC

Boimycknuk, ocouBimii OOII, nomken 001anath CaeayOmMUMA KOMIETECHITUSIMH.

41, YHI/lBepcaJILHBIe KOMIICTCHIUU BBINNYCKHUKOB U HHAMKATOPBbI MX TOCTUKCHUSA

HaumenoBanue
KaTeropuu (rpyrbl)
YK

Kon v HanMeHoBaHMe
YK

KOI[ W HAMMCHOBAHHUEC MHJUKATOPA JOCTHIKCHUS
YK

CucreMHOE U
KPUTHYECKOE
MBILJIEHHE

VK-1. Crocoben
OCYULIECTBIISATh MTOUCK,
KPUTHYECKUI aHAJIN3
W CHHTE3
uH(pOpMaIny,
MIPUMEHSATH
CHUCTEMHBIN TTOJIXO0/T
JUTSL pelIeHus
MOCTAaBJICHHBIX 3a/a4.

VK-1.1 3naetr MeTO1bl ITOMCKA, KPUTHYECKOTO
aHaJIM3a U CUHTEe3a UHPOpMAIUH, IPUMEHEHUS
CHUCTEMHOI'0 II0JIX0/1a, OCHOBAHHOI'O Ha
HayYHOM MHUPOBO33PEHUHU IIPU PELICHUH 3a]a4
npodeccuoHaIbHOMN e TEIbHOCTH;

VK-1.2 Ymeer ananu3upoBath 3aj1auy,
BBIJIEIISAS €€ 0a30BbIE COCTABIISAIOLINE;

VK-1.3 YMmeer Hax0auTh U KPUTUIECKU
aHaJIM3UPOBATh HH(OPMAIIHNIO, HEOOXOIUMYIO
JUISl pellieHusl OCTAaBJIEHHOW 3a/1auH;

YK-1.4 Ymeer onpenensars U OLIEHUBATh
BapUaHThl BO3MOKHBIX PEILIEHUH 3a7auu;
VYK-1.5 Bnaneer HaBbIKaMH pacCMOTPEHUS
BO3MOXKHBIX BApUAHTOB PEILICHUs 3a]auH,
OLICHMBAHMSI UX JIOCTOMHCTB M HEJIOCTATKOB.

Pazpabotka u
peas3aIysi MPOeKTOB

VYK-2. Cnocoben
OTIPENIENATH KPYT
3a7a4 B paMKax
ITOCTaBJICHHOM 1IEJIN U
BBIOMpATh
OTNTHMAJTbHBIC
CMOCOOBI UX PELICHHUS,
UCXOMS U3
JNENCTBYIOLIUX
MIPaBOBBIX HOPM,
UMEIOTIHAXCSI
pecypcoB u
OTpaHUYCHUHN

VYK-2.1 3Haer npaBuiia 1 yCIOBHOCTH MTPH
BBITNIOJTHEHUH KOHCTPYKTOPCKON JOKYMEHTALMH
MIPOEKTa

VYK-2.2 3HaeT OCHOBBI pacueTa Ha IPOYHOCTb,
KECTKOCTh U YCTOMUNBOCTH 3JIEMEHTOB
000pyI0BaHUS XUMUYECKOM MTPOMBIIUIEHHOCTH
VYK-2.3 3HaeT TeXHOJIOTUYECKHUE PACUEThI
anmnapaToB XMMUYECKOW TPOMBIIITIEHHOCTH
VK-2.4 YMmeeT onpeaensaTh 0KugaeMble
PE3yJIbTaThl IPOEKTUPOBAHUS 2JIEMEHTOB
000py/10BaHUsI XUMHUECKON MPOMBIIUIEHHOCTH
VYK-2.5 Ymeer onpenenars crocod pereHus
KOHKPETHOMW 3aJjauM MPOEeKTa, BEIOMpast
ONITUMAJIBHBIN CIIOCO0 U UCXO.IS U3
JEHCTBYIOIMX MIPABWI U TPAHUYHBIX YCIOBHM
npu

BBINOJIHEHUH NTPOEKTHON TOKYMEHTALUK U
HMMEIOLUXCS PECYPCOB U OTPAHUUYEHUIN

VK-2.6 YMeer pemiath KOHKPETHBIE 33141
poeKTa TpeOyeMoro KayecTna u 3a
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YCTaHOBJIEHHOE BpPEMs

YK-2.7 YMmeeT myOnu4HO IPEACTABISITh
pe3yJIbTaThl peIIEHUs] KOHKPETHOM 3a71auu
IpoeKTa

YK-2.8 Bnaneer criocobamu 1 nppeMamMu
U300paKeHHsI 3JIEMEHTOB XUMUYECKOTO
000pyI0BaHUS B OAHOM U3 rpad)uIecKux
CUCTEM

VYK-2.9 Bnaneetr MeTogamu MexaHUKU
IPUMEHUTEIBHO K pacyeTaMm armapaToB
XUMUYECKON TPOMBIIIUIEHHOCTH

VYK-2.10 Briageer HaBbIKaMH POEKTUPOBAHUS
IIPOCTEUIINX anlapaToB XUMUYECKON
IPOMBINIIICHHOCTH

Komanpanas pabora u
JIUJEPCTBO

VYK-3. Crocoben
OCYIIECTBIIATh
COILIHAJIBHOE
B3aUMOJEICTBUE U
peaTn30BbIBATH CBOIO
POJIb B KOMaH/IE

VK-3.1 3naet 1 mOHMMAET OCOOEHHOCTHU
MOBE/ICHUST PAaOOTHUKOB MPEIPUATUI
XUMHUYECKON TTPOMBIIIUIEHHOCTH

VK-3.2 3HaeT OCHOBHBIE THUIIBI COIIUAILHBIX
B3aNMOJICUCTBHUH M COIMAJIBbHO-
MICUXOJIOTHYECKHUE KpUTEpHUH d3PPEKTUBHOCTH
YIPABJICHUS KOJUIEKTUBOM

VK-3.3 Ymeer B3auMO€lCTBOBATH C IPYTUMU
YJI€HAMH KOMaH/Ibl, B TOM YHCJI€ Y4aCTBOBATh B
oOMeHe nHpopMaIueil, S HAaHUSIMH U OTIBITOM
VK-3.4 Ymeer ucnosb30BaTh COBPEMEHHBIE
COLIMAJIbHO-TICHXOJIOTMYECKHE TEXHOJIOT NI
YIPABJICHUS KOJUIEKTHBOM

VK-3.6 Bnageet cnocod0amMu MOTHUBAIINH
YJICHOB KOJIJIEKTUBA K TUYHOCTHOMY U
pohecCHOHATTLHOMY Pa3BUTHIO

KommyHukarms

VK-4. Criocoben
OCYUIECTBIISATh
JIETIOBYIO
KOMMYHUKAIUIO B
YCTHOU U
MMCEMEHHOM (hopmax
Ha TOCYAapCTBEHHOM
s13bIKe Poccuiickoi
®denepanuu 1
WHOCTPaHHOM(BIX )
A3bIKe(ax)

VYK-4.1 3HaeT oCHOBHBIE CITOCOOBI
COUYETAEMOCTH JIEKCUUECKUX €IMHULL U
OCHOBHBIE CJI0BOOOpa30BaTeNIbHbIE MOEIH,
PYCCKHE SKBHBAJIEHTHl OCHOBHBIX CJIOB U
BBIpaKEHUH MpoecCHOHANBHON peun

VYK-4.2 3HaeT OCHOBHBIE IPUEMBI U METO]IbI
pedepupoBaHus U aHHOTUPOBAHUS JINTEPATYPHI
M0 CHEIHMATBLHOCTH, IPUEMBbI pabOTHI C
OPUTHHAIBHOM JTUTEPATYPOU IO
CIEIUAIBHOCTH

VYK-4.3 3HaeT nacCUBHYIO M AKTUBHYIO
JIEKCHUKY, B TOM YHcJe, OOIIEHAyYHYIO U
CHEIHaIbHYI0 TEPMUHOJIOTHIO, HEOOXOTUMYIO
JUISl PEILIEHUS CTaHAAPTHBIX KOMMYHUKATHBHBIX
3a/1a4y

VYK-4.4 Ymeer ucnonb3oBaTh HHYOPMAIIHOHHO-
KOMMYHHUKAI[MOHHBIE TEXHOJIOIMU IIPU TIOUCKE
He00X0AUMOM HH(pOpMALIUU B TIpoLIecce
pelIeHus CTaHAaPTHBIX KOMMYHHUKATUBHBIX
3a/1a4 Ha rOCyIapCTBEHHOM U MHOCTPaHHOM
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SI3BIKAX

YK-4.5 Ymeet pabotath ¢ OpUTHHAIBHON
JUTEPATYPOU IO CIICUATBHOCTH CO CIIOBAPEM
VK-4.6 Bnageer BeneHrueM Ie10BOU
MIEPETICKU Ha MHOCTPAHHOM SI3BIKE, PEUEBOI
NEeSTeNIbHOCTHIO MPUMEHUTENIBHO K cepe
OBITOBO U TIPOECCHOHATHHON KOMMYHUKAIIMH
VK-4.7 Bnageetr BeieHHUEM IE€10BOU
MIEPENUCKH C YYETOM OCOOCHHOCTEH
CTHJIUCTUKU OPUIHAIIBHBIX U HEO(DULIHATBHBIX
MHCEM, COITUOKYIbTYPHBIX Pa3INIHii B
dhopmate

KOPPECTIOHICHITH Ha TOCYIapPCTBCHHOM U
UHOCTPAHHOM SI3bIKaX

VYK-4.8 Bnaneer HaBbIKaMH pe4yeBOit
NeSTeNIbHOCTH MPUMEHHUTEIBHO K chepe
OBITOBOM U IPOdecCHOHATHHOMN
KOMMYHHUKAIIMH, OCHOBAMHU MyOJIMYHON pedn
VYK-4.9 Bnaneer 0CHOBHOI MHOSI3bIYHOM
TEPMHHOJIOTHEH CrIenaibHOCTH, OCHOBAMHU
pedepupoBaHus B AHHOTHPOBAHHUS JINTEPATYPHI
0 CIEIUAIBHOCTH

MexKynpTypHOE
B3aNMOJICHCTBHE

YK-5. Cnocoben
BOCIIpUHUMATDH
MEXKYJIBTYPHOE
pazHooOpaszue
oOrmiecTBa B
COIHAITbHO-
HUCTOPHYECKOM,
3THUYCCKOM U
¢bunocopcrom
KOHTEKCTax

VYK-5.1 3HaeT 0CHOBHBIE 3aKOHOMEPHOCTH
MCTOPUYECKOI0 IIPOLIECCca U ITallbl
nucropuieckoro pa3zsutusi Poccun

YK-5.2 3HaeT 3THO-KyJIbTYpHBIE U COLUATIBHO-
MOJINTUYECKHE MPOLIECCH] CTAHOBJICHUS
POCCHUICKOMN TOCYIapCTBEHHOCTU

VYK-5.3 3naer mecto u pons Poccuu B nctopun
YeJI0BEYECTBA U B COBPEMEHHOM MHUPE

VYK-5.4 3HaeT oCHOBHBIE pa3fielibl U
HarpasieHus: GUI0cOpHH, a TAKKE METO/IbI U
npreMbl GUI0COPCKOro aHaan3a npodieM
VK-5.6 YMeeT ocMBICITIHBAThH COIIHAIBHO-
MOJINTUYECKUE MPOLIECCHI, COOBITHS U SBJICHUS
B Poccumn 1 MupoBoMm coobiiecte B MX
JTUHAMHKE U B3aUMOCBSI3U, PYKOBOJICTBYSICh
MPUHIUIIAMUA HAyYHOH 0OBEKTUBHOCTH U
HCTOpU3MaA

YK-5.7 Ymeer ¢popmupoBats u
apryMEHTHPOBAHHO OTCTauBaTh COOCTBEHHYIO
MO3UIIMIO IO PA3IMYHBIM MTPOOIEeMaM UCTOPUU
VYK-5.8 YMmeer noHUMAaTh U aHATTM3UPOBATH
MHPOBO33PEHUYECKUE, COLIUANIBHBIE U
WHIUBUAYAIbHbIE TPOOJIEMBbI COBPEMEHHOM
KHU3HU

VYK-5.9 YMmeeT rpaMOTHO BECTH JUCKYCCHIO,
apryMEHTHPOBAHHO OTCTauBaTh CBOIO MTO3ULIUIO
10 3HAYUMBIM (PUI0cOoPCKUM TTpodIeMam
COBPEMEHHOM JKU3HU, ONUPAsICh HA
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HapabOTaHHBIN B UCTOpUU HIIOCOPUN
MaTepual

VYK-5.10 YMeeT KOHCTPYKTUBHO
B3aMMOJICHCTBOBATS C JIIOJIBMU C YYETOM
aHaJM3a X COIMOKYJIBTYPHBIX OCOOCHHOCTEH B
LEJISIX YCIEHIHOTO BBIMOJHEHUS
npo¢eCCHOHATBHBIX 3a1a4

VYK-5.11 Brnageet npencraBiieHusiMu 00
HCTOPHUH KaK HayKe, OCHOBAMH HCTOPUIECKOTO
MBILUICHUS

VYK-5.12 Brnageet npeacTaBieHUus MU 00
OCHOBHBIX 3Tarax B UCTOPHH YEJIOBEUYECTBA U
WX XPOHOJIOTHHU

VK-5.13 Bnaneer HaBBIKaMU aHAJIHM3a
UCTOPUYECKUX UCTOYHHKOB

YK-5.14 Brnageer HaBbikaMu (uiocodckoit
KYJIBTYPBI JIJIs1 BBIPAOOTKH CHCTEMHOTO
IIEJIOCTHOTO B3TJIsiIa Ha ACMCTBUTEIBLHOCTD

Camoopranusanus u
camopa3BUTHE (B TOM
qucie
3I0pOBBhECOEPEIKEHNE)

YK-6. Cnocoben
YIPaBJIATH CBOUM
BpEMCHEM,
BBICTPaMBaTh U
peaNn30BBIBATH
TPaeKTOPHUIO
caMOpa3BHUTHS Ha
OCHOBE MTPHUHITUTIOB
o0Opa3oBaHus B
TEUEHHUE BCEH JKU3HU

VYK-6.1 3HaeT counanbHO-IICUXOJIOTHUECKHE
TEXHOJOTHH Pa3BUTHUS U CAMOPA3BUTHUS

VK-6.2 3HaeT CBOM JIMYHOCTHEIE,
CUTYaTUBHBIC, BDEMEHHBIC U JIPYTHE PECYPCHI U
UX TIPEIeITbI

YK-6.3 YMmeer m1aHupoBaTh U peliaTh 3aadn
co0CTBEHHOTO MPO(HECCUOHATILHOTO U
JUYHOCTHOTO Pa3BUTHUS

VK-6.4 YMmeeT KpUTHYECKH OIICHUBAThH

3¢ (EKTUBHOCTH MCIIOJIb30BaHHSI BPEMEHU U
JIPYTUX PECYPCOB MPH PEIICHUN TTOCTABICHHBIX
3a1a4

VK-6.5 Bnaneer npuemamu aHanmsa
COOCTBEHHBIX JIEHCTBHI NIPU YIIPABICHUN
KOJJICKTUBOM M IIpH camooprann3anuu YK-6.6
Brnaneet npenoctaBieHHBIMUA BO3MOXHOCTSIMU
JUTst proOpeTeHNs] HOBBIX 3HAHWH M HABBIKOB

YK-7. Crnocoben
TTOJIJICP>KUBATh
JOJKHBIA YPOBEHD
(buzmdeckoi
IMOJATOTOBJICHHOCTH
U1 o0ecneueHus
MOJHOIICHHOM
COIIMAIBHON U
npodeccroHanbHOI
JIEATEIBHOCTH

VYK-7.1 3naet ponb 1 3Ha4eHHUE PUIUUECKOI
KYJBTYPHI B ’KU3HH Y€JIOBEKa U 00IIECTBa;
BUJIBI (PU3UYECKUX YIIPAKHEHUI; HAYYHO-
MPaKTUYECKHE OCHOBHI (PU3HUECKOM
KYJIbTYpPBI ¥ 3J0pPOBOTO 00pa3a )KU3HHU -
YK-7.2 YMmeeT noanepkuBaTh JOJKHBIN
ypOBEHb (PU3UUYECKON MOATOTOBIEHHOCTH IS
oOecrieueHnst MOJIHOLIEHHON COLUAILHON U
npodeccroHaBbHOMN 1eATENbHOCTH

VYK-7.3 YMmeeT ucnonp30BaTh OCHOBBI
(bu3MUeCcKOil KyIbTYpHI JUIsI OCO3HAHHOTO
BBIOOpA 3/I0POBhECOEpPETaIONINX TEXHOIOTHH C
Y4€TOM BHEIIHUX U BHYTPEHHUX YCIOBUMI
peanuzanuu npodeccrnoHanIbHOM 1eTeTbHOCTH
YK-7.4 Bnaneer cpeacTBaMU M METOJIaMU
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YKPEIUICHHUS 37I0POBbsI, PU3UIECKOTO
CaMOCOBEPILICHCTBOBAHUS;, TOJDKHBIM YPOBHEM
(hu3HUECKOi MOATOTOBIEHHOCTH ISt
obecrieueH s TIOTHOIIEHHOM COIUATbHOM 1
npodecCHOHAIBHON IeATENbHOCTH

VK-8. Criocoben
C03J1aBaTh U
MOJJEP)KUBATH B
MOBCEIHEBHOM KU3HHU
H B

VYK-8.1 3HaeT ocHOBHBIE TeXHOCHEPHBIC
OIACHOCTH, UX CBOWCTBA U XapPaKTEPUCTUKH
VYK-8.2 3Haer xapakTep BO3ACHCTBUS BPEIHBIX
Y OMAaCHBIX ()aKTOPOB Ha YeJIOBEKa U
IPUPOJIHYIO CPEAY, METObI 3aLUTHI OT HUX
MIPUMEHHUTENHHO K cpepe cBoei
pohecCUOHATBLHOM NesTeNbHOCTH

YK-8.3 Ymeer obecrieunBath Oe301acHbIe
u/unu KoM(OpTHBIE YCIOBUA TpyAa Ha paboueM
MecTe, B TOM YHCJIe C TIOMOIIBIO CPECTB
3aIUTHI

YK-8.4 YMeer BbISABIATH U YCTPAHATh

npodeccnoHaTbHOM
po0JieMbl, CBA3aHHBIE C HAPYIICHUSIMU
EITEILHOCTH
TEXHHUKHU 0€3011acHOCTH Ha pabodyeM MecTe
0e30MacHbIe yCIOBUS .
MPUMEHUTENBHO K cepe CBoeH
JKU3HENEATEILHOCTH N
be3onacuocTs pohecCUOHATBLHOM
JUTSL COXpaHEeHUs
JKU3HENEATEILHOCTH PHPOTHOM CpeIBI EITENLHOCTH
bHp PEAbL, VYK-8.5 YmeeT ocymiecTBasTh ACHUCTBUSA 11O
ooecriedeHms IPEAOTBPAILIEHAIO YPE3BBIUANHBIX CUTYAIIUI
YCTOWYUBOTO P P P Y
VK-8.6 Bianeer 3akoHOAATEIBHBIMU U
pa3BuUTHs 00IIECTBA, B
HOPMATHUBHO-TIPABOBBIMU aKTaMH B 00JacTH
TOM YHCJIE TIPH YTPO3€e o
0€30MaCHOCTH M OXPaHbI OKPYKAIOIIEH CPeIbl
¥ BO3HUKHOBEHUU
o VK-8.7 Bnageet cnoco0amMu U TEXHOJIOTHSIMHU
Ype3BBIYAITHBIX .
o 3aIUTHI B YPE3BBIYANHBIX CHUTYAIUSIX U B
CUTYaITU{ M BOCHHBIX
YCIOBUSX BOGHHOTO BpEMEHU
KOH(JINKTOB .
VK-8.8 Bianeer moHATHITHO-
TEPMHUHOJIOTHYECKHUM arapaTtoM B 00JIacTU
0€e30I1aCHOCTH
VYK-8.9 Bnaneer HaBbIKaMu pallMOHATIA3AIIUN
po¢eCCUOHATBHON JEATETHHOCTH C LEITBIO
oOecrieueHnst 0€30MaCHOCTH U 3aIUTHI
OKpYKaIoIeH cpeibl
HNuxaro3uBHas VYK-9. Criocoben VK-9.1 3HaeT 1 noHUMAET 0COOEHHOCTH
KOMIIETEHTHOCTh HUCII0Ib30BaTh IOBEJICHUS WICHOB KOJIJIEKTHUBA C
0a30BEIE OTPAaHUYEHUSIMU TI0 3[TOPOBBIO
nedexromornueckne | YK-9.2 Ymeer B3aumoielicTBOBATh ¢ WieHAMHU
3HAHUS B COIIMAILHON | KOJIEKTHBA C OTPAHMUYEHUSIMU TI0 3[J0POBBIO
u npodeccuonansHoi | YK-9.3 Brnaneer npuemamu aHanuza
chepax COOCTBEHHBIX JCHCTBUI TTPHU OOIIEHUH C
YJICHAMH KOJUIEKTHBA C OTPAHUYCHHUSIMU TIO
310POBBIO
DKOHOMHUYECKAS VYK-10. Criocobden VK-10.1 3HaeT 0CHOBBI P KOHOMHYECKOH

KyJIbTypa, B TOM
yucie GuHaHCOBas
rPpaMOTHOCTD

HpI/IHI/IMaTI:
000CHOBaHHEIE
3KOHOMUYECKUE

KYJIbTYpPBI, B TOM YHCIIe (PUHAHCOBOM
IPaMOTHOCTH
VK-10.2 YMeeT ucnoib30BaTh 3HAHUSA OCHOB
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pelIeHus B
Pa3IUYHBIX 00JACTIX
KU3HEIEATEIIbBHOCTH

9KOHOMHMKH MPHU MPUHATUU 000CHOBAHHBIX
PEIICHHI B Pa3JIMYHBIX O0JIACTSIX JACATEIBHOCTH
VYK-10.3 Biageer naBbikamu BbIOOpa
YKOHOMHUYECKH 00OCHOBAHHBIX PEIICHUH B
pPa3IUYHBIX 00JIACTSIX KUZHEACSITSILHOCTH

I'paxxnanckas
[IO3ULIUS

VK-11. Ciocoben
¢dbopmupoBaTh
HETEPITUMOE
OTHOIIIEHHE K

KOPPYILHOHHOMY
IIOBE/ICHUIO

VYK-11.1 3naer nnpaBoBbIe HOPMBI,
(dbopmMupyIOIIHEe HETEPITUMOE OTHOUICHUE K
KOPPYNIHOHHOMY MOBEJICHUIO

VYK-11.2 YMeeT peann3oBbIBaTh HETEPIIUMOE
OTHOINICHHE K KOPPYNIIMOHHOMY MOBEJICHUIO B
pa3uyHbIX chepax AesITeIbHOCTH

YK-11.3 Brnageer Mmetonamu opMHUpOBaHHS
HETEPIIUMOTr0 OTHOILLIEHUS K KOPPYNLIUOHHOMY
MOBE/ICHUIO

4.2. OowmenpodeccnoHalbHble KOMIETEHIIUH BBINMYCKHUKOB M HWHIHKATOPHI MX

JOCTHKEHUS
HanmenoBanue
KaTeropuu (IpyIiibi) Konu Konx n HauMeHOBaHME HHIMKATOPA JOCTUKEHHUS
P pyn "Haumenosanue OIIK OIIK
OIIK
OIIK-1.1 3HaeT TeopeTuuecKkre OCHOBbI 001IEH 1
HEOPraHWYeCKOM XMMHUHU U MOHUMAET MPUHIUIIBI
CTPOCHHUsSI BEIECTBA M TMPOTEKAHUS XUMHUYECKHX
MIPOILIECCOB;
OIIK-1. Crnoocoben port ’
SEVIATE OIIK-1.2. 3Haer OCHOBBI  KJIacCU(PUKAIUH
yHatb, OpPTaHMYECKUX COEIWHEHHUH, CTPOEHHE, CIIOCOOBI
aHAIM3UPOBATh, o
MOJIYYCHUS U XUMHUYECKHE CBOMCTBA Pa3IMYHBIX
HUCIOIb30BaTh o
KJIaCCOB OPraHUYECKUX COEAMHEHUH, OCHOBHBIE
MEXaHU3MBI o
MEXaHU3MbI POTEKAHUS OPTaHUYECKUX PEaKIINiA;
XUMHUYECKUX
N OIIK-1.3. 3HaeT  OCHOBHBIE  3aKOHEBI "
peaxIuii, N o
COOTHOIIEHUSI (PU3UIECKON XMUMHUH (XUMHUECKOU
MPOUCXOASAIINX B o
TEPMOJMHAMHUKH, DSIEKTPOXUMHH, XHUMHYECKOMI
TEXHOJIOTMYECKUX o
KHHETHUKHA, OCHOBBI (Da30BBIX PABHOBECHH W
npoiieccax u
MEPEeXO0JIOB), CMOCOOB WX TPUMEHEHUS IS
EcrectBenHo- OKPYXKAIOIIIEM MHPE,
pEelIeHUs] TEOPETUYECKUX M TPHUKIIATHBIX 3ajad,
Hay4Hasl MOJrOTOBKA | OCHOBBIBAsICh Ha

3HAHUSIX O CTPOCHUU
BEILIECTBA, IPUPOIE
XUMHUYECKOU CBSI3H U
CBOMCTBaX
pPa3IMYHBIX KJIacCOB
XUMHUYECKUX
9JIEMEHTOB,
COCIUHECHUMH,
BEIIIECTB 51
MAaTepHUaoB.

poib (u3MUeCKOW XHMHUHM KaK TEOPEeTHYECKOTO
(dbyHIaMeHTa COBPEMEHHOM XHMHU U TMPOILIECCOB
XUMUYECKON TEXHOJIOTUH;

OIIK-1.4. 3HaeT  OCHOBHBIE  3aKOHBI |
COOTHOIIIEHUS TEPMOJMHAMUKHU IMOBEPXHOCTHBIX
SIBJIEHW, OCHOBHBIE CBOMCTBA JUCIEPCHBIX
CHCTEM, OCHOBHBIE METOALI  MCCIICAOBAHHS
MOBEPXHOCTHBIX SIBJICHUHN U JUCIIEPCHBIX CUCTEM;
OIIK-1.5 VYmMmeer BBITIOJIHSATH OCHOBHBIE
XUMHUUYECKHE OIEpaLNH;

OIIK-1.6 VYmeer WCIOIB30BaTh XHUMHUYCCKHE

3aKOHBI, CIIPABOYHBIC JAHHBIC U KOJUYCCTBCHHBIC
COOTHOIICHUA OpTraHU4YCCKUX p€arcHToB B
OpTraHU4YCCKUX pCaKkuAax JJIA PCHICHUSA
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npodeCCHOHATBHBIX 3a]1a4;

OIIK-1.7 VYmeer mnporHo3upoBaTh BIUSHUE
Pa3IUYHBIX dakTopoB Ha XUMUYECKOE
paBHOBecue, Ha (a3oBoe paBHOBECHE, Ha
paBHOBECHE B pACTBOpAx »dJEKTPOJIUTOB, Ha
noTeHuan 3JekTpoaoB U I/C rajibBaHMYECKUX
AJIEMEHTOB, Ha HANpaBJIEHHUE U  CKOPOCTb
XUMHUYECKHX PEaKLU; COCTABISITh KUHETUYECKHE
ypaBHEHUS JJII KMHETHYECKH MPOCTBIX PEaKIIUi,
KJIacCU(pUIIUPOBAThH IEKTPO/IbI u
AIEKTPOXUMUYECKHE eI, MOJIb30BATHCS
CIIPAaBOYHOW  JIUTEPATypoll 1O  (PU3NYECKOM
XUMUH;

OIIK-1.8 VYmeer mnpoBOAUTH  pacuerbl C
WCIIOJIb30BAHUEM  OCHOBHBIX  COOTHOIIICHUI
TEPMOJMHAMHUKN TOBEPXHOCTHBIX SBIICHUU W
pacyeTbl OCHOBHBIX XapaKTEPUCTUK AUCTIEPCHBIX
CHUCTEM;

OIIK-1.9 Bnanmeer TeOpeTHYECKUMHU METOAAMHU
OTHMCAHUS CBOWCTB MPOCTHIX U CIIOKHBIX BEIIECTB
Ha OCHOBE JICKTPOHHOTO CTPOCHHS UX aTOMOB U
nonoxkenuss B llepuonmmyeckoil  cucreme
XUMUYECKUX 3JIEMEHTOB, 3KCIIEPUMEHTATbHBIMHU
METOJlaMU  OmpeAeneHuss  (QU3NYECKUX U
XUMUYECKHUX CBOWCTB HEOPTraHUYECKUX
COEMHEHUM.

OIIK-1.10 Brnageer skcriepuMeHTaIbHBIMU
METOaMH OPTaHMYECKOT0 CUHTE3a, METOAAMH
OYHCTKH, OTIPEIEICHUS PU3HUKO-XUMHIECKUX
CBOMCTB U YCTaHOBJICHUS CTPYKTYPBI
OPraHUYECKUX COCTMHEHUI

OIIK-1.11 Bnaneer HaBbIKaMu IPOBEICHUS
TUTIOBBIX (PU3UKO-XUMUUYECKUX UCCIICTOBAHUN U
HABBIKAMU PEIICHHs TUTIOBBIX 33]]a4 B 00JIaCTH
XUMUYECKON TEPMOIMHAMUKH,

($a30BbIX paBHOBECUH U (Pa30BBIX MEPEXOIOB,
ANEKTPOXUMHUU, XUMUIECKON KHHETHKHU

[TpodeccuonanpHas
METOI0JIOTHsI

OIIK-2 Cnocoben
WCTIOIH30BATh
MaTeMaTHYeCKHe,
¢buznueckue,
¢buzuko-
XUMHUYCCKHE,
XUMHUYECKHE
METOJTBI JIJIS
penieHus 3a1a4
npodecCuoHaATBHON
NeSTeIbHOCTH

OIIK-2.1 3naeT ocHOBBI UG HEpeHIINATHLHOTO U
MHTETPAJIbHOTO UCUUCIICHHUS,
TudepeHIaIbHbIX YpaBHEHUN, TEOpUU
BEPOSITHOCTEN M MATEMATUYECKOM CTATUCTUKU -
OIIK-2.2 3HaeT MaTeMaTUYECKNE TEOPUH U
METO/IbI, JIeKaII1e B OCHOBE MaTEMaTHUYECKHUX
MOJIeIIEH,

OIIK-2.3 3HaeT TeXHUYECKHE U TPOTPAMMHBIE
CpeZCTBa peanu3anuy HHPOPMAITMOHHBIX
TEXHOJIOTUI, OCHOBBI PA0OTHI B JIOKAJIBHBIX U
1J100abHBIX CETSAX, TUIIOBbIC YHCIICHHbIC
METO/Ibl PEIICHU MAaTEMaTUYECKUX 3a1a49 U
ITOPUTMBI UX pealu3aluH,
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OIIK-2.4 3naer ¢puznyuecKue OCHOBBI MEXaHHKH,
(bu3uku KonebaHuil U BOJH, IEKTPUUECTBA U
MarHeTH3Ma, IEKTPOAMHAMUKH, CTATHCTUYECKOM
(GU3UKU ¥ TEPMOJAMHAMUKH, KBAHTOBON (PU3UKH,
OIIK-2.5 YmeeT npoBOJUTH aHAIN3 (DYHKIIHIA,
pelaTb OCHOBHBIE 33/1a4l TEOPHH BEPOATHOCTH U
MaTeMaTHYECKOW CTaTUCTUKH, peIlaTh YPaBHEHHS
U CUCTEMBI,

g depeHIaIbHbIX YpaBHEHUH TPUMEHHUTEIHHO
K peajbHbIM IIPOLIECCaM, IPUMEHSITh
MaTeMaTHYECKUE METOJIbI IPH PEIICHUN THITIOBBIX
npodeccuoHaIbHbBIX 33j1ay,

OIIK-2.6 Ymeer paboTaTh B KaueCcTBE
H0JIb30BaTENs IEPCOHATILHOIO KOMIIBIOTEPA,
MCTIOJIB30BATh YMCIIEHHBIE METO/IBI JJISl PEIICHUS
MaTeMaTHYeCKUX 3a/]a4, UCII0JIb30BaTh

SI3BIKM M CUCTEMBI IIPOTPAMMHPOBAHUS /IS
peleHus mpoecCUOHaNbHBIX 3a/1ad,

OIIK-2.7 YmeeT pemmaTh TUIIOBBIE 3a]1a4H,
CBSI3aHHbIE, CBSI3aHHbIE C OCHOBHBIMHM pa3jieiaaMu
(U3UKH, UCII0JIb30BATH (PU3UUECKHUE 3aKOHBI IPU
aHaJIM3e U peleHuH podiem
poeCCUOHAIBHON JESATEIBHOCTH,

OIIK-2.8 YMmeeT ncnosb30BaTh XMMHUECKHE
3aKOHBI, TEPMOJAMHAMUYECKHE CIIPABOYHEIC
JTAaHHbIE U KOJIMYECTBEHHbIE COOTHOIICHUS 0011ei
¥ HEOPTaHUYECKON XUMHH IS

peleHus mpoecCUOHANBHBIX 3a/1ad,

OIIK-2.9 Bnaneer ocHoBaMu (yH1aMEHTaJIbHbIX
MaTeMaTHYeCKUX TEOPH U HaBBIKAMHU
MCIIOJIb30BAaHUsI MaTEMaTUUYECKOTO aliapara;
METO/IaMHU CTaTUCTUYECKON 00paboTKH
Nudopmanuu,

OIIK-2.10 Brnageer meTonamu noucka u oOMeHa
uH(popMalrel B T00aNbHBIX U JTOKAJIBHBIX
KOMITBIOTEPHBIX CETSIX, TEXHUYECKHUMHU U
POTPAMMHBIMHU CPEACTBAMH 3aIIUTHI
uHpOpMaLKU TpU paboTe ¢ KOMITbIOTEPHBIMU
CHCTEMaMH, BKITFOYasi IPUEMbI aHTHBHPYCHOU
3alIUTHI,

OIIK-2.11 Bnageer MmeTogaMu NpOBEACHUS
(bu3MUeCKUX U3MEPEHUH, METOJaMHU KOPPEKTHOM
OIIEHKH TIOTPEITHOCTEH TPH MPOBEICHUN
(U3UUECKOro IKCIEPUMEHTA,

Ananranus K
MIPOU3BOICTBEHHBIM
YCIIOBUSM

OIIK-3 Cnocoben
OCYIIIECTBISTh
po¢eCCUOHATBHYIO
ACATCIIBHOCTD C
y4ETOM
3aKOHOJATEIhCTBA

OIIK-3.1 3HaeT 0OCHOBBI POCCUICKON ITPaBOBOM
CHCTEMBI U POCCUHCKOTO 3aKOHOIATENbCTBA,
IIPaBOBBIE U HPABCTBEHHO-ITHUECKUE HOPMBI B
cdepe npodeccrnoHaTbHOM

JlesiTenbHOCTH,

OIIK-3.2 3HaeT npaBOBbIE HOPMBI,
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Poccwuiickoit
®denepanuu, B TOM
yucie B 001acTu
SKOHOMHKH U
DKOJIOTHH

PEryIUPYIOIINE OTHOIICHNE YeTIOBEKA K
YeN0BEKY, 0OIECTBY, OKpYXarollei cpese,
OIIK-3.3 3HaeT OCHOBbI aIMUHUCTPATUBHOTO,
TPYJOBOI'O U TPAKJIAHCKOTO 3aKOHO/IaTEIbCTBA,
OIIK-3.4 3HaeT OCHOBHBIE KATETOPUU U 3aKOHbI
HKOHOMUKH,

OIIK-3.5 3HaeT 0OCHOBBI 5KOHOMHUYECKOU
NESTEIIbHOCTH MPEANPUSITHS, €T0 CTPYKTYPY U
OTpacIeBYIO CIEUPUKY; KIACCHPUKAIIUIO
MPEIIPUATHI 110 MPAaBOBOMY CTaTyCYy,

OIIK-3.6 3HaeTr noka3aTesy UCI0JIb30BAHUS
MIPOU3BOJICTBEHHBIX pecypcoB U 3 (HEKTUBHOCTH
JESTSIILHOCTH MPEANPUSITHS,

OIIK-3.7 3Haet coaepKaHue 3TaroB pa3padOTKu
OTICPATUBHBIX TUIAHOB Pa0OTHI IIEPBUIHBIX
MIPOU3BOJICTBEHHBIX MOPA3/ICICHUIH,

OI1K-3.8 3naeT (akTopbl, ONPEISISIFOIINE
YCTORYMBOCTH OHOC(hEpHhl, XapaKTEPUCTUKH
BO3paCTaHUs aHTPOIMOTEHHOTO BO3/ICHCTBUS Ha
IPUPOY, TNI00ANBHBIE TPOOIEMbI

9KOJIOTMH Y TIPUHIIUIIBI PAIIHOHATBHOTO
MIPUPOIOTIOIB30BAHUS, METOIbI CHIKEHUS
XO03SUCTBEHHOTO BO3JICHCTBUS Ha Ouocdepy,
OpTraHU3aI[MOHHBIE U TTPABOBbHIE

Cpe/ICTBa OXPaHbl OKPYKAIOIIEH CPe/Ibl, CIIOCOObBI
JOCTHKEHUS] YCTOWYMBOTO Pa3BUTHSI,

OIIK-3.9 Ymeer ucnonb30BaTh U COCTABIATh
JIOKYMEHTHI IPAaBOBOTO XapaKTepa, OTHOCAIIUECS
K Mpo¢heCCHOHATBHOM JIeATeTLHOCTH,
MpeapUHIMATh HE0OXOIUMBIE MEPHI K
BOCCTAHOBJICHHUIO HAPYIICHHBIX TIPAaB,

OIIK-3.10 YMeeT peann3oBbIBaTh IIpaBa v
CBOOO/IBI YETIOBEKA M TPAKIAHIHA B PA3TMIHBIX
cdepax KU3HEACSI TENFHOCTH,

OIIK-3.11 YmeeT ucnonap30BaTh 3HaHUSI OCHOB
HSKOHOMUKH TP PEIICHUH MTPOU3BOICTBEHHBIX
3azad,

OIIK-3.12 YMeeT ocyIiecTBIsATh B O0IIEM BUIE
OIICHKY aHTPOTIOTEHHOTO BO3JICHCTBHUS Ha
OKPYKAIOIIYIO CPENly C YIETOM crienupuKu
MIPUPOTHO-KITMMATHYECKUX YCIIOBHUH,

OIIK-3.13 YMeeT ucnonab30BaTh HOPMaTUBHO-
IIPABOBBIE AKTHI IPU PabOTE C IKOIOTHUECKON
JIOKYMEHTALUEH,

OIIK-3.14 Birageetr ocHOBaMH XO3SIMCTBEHHOI'O U
HKOJIOTMUYECKOTO TIPaBa,

OIIK-3.15 YmeeT npoBOAUTH TEXHUKO-
SKOHOMUYECKUN aHAJIN3 UHKEHEPHBIX PEIICHUH,
OIIK-3.16 Bmaneer MmeTogamu pa3paboTKu
MIPOU3BOJICTBEHHBIX MPOTPAMM U TIJIAHOBBIX
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3aIaHUM JI71s1 IEPBUYHBIX IPOU3BOACTBEHHBIX
MoJpa3/IeJICHHH,

OIIK-3.17 Brnageer HaBbIKaMH BBIOOpA
YKOHOMHUYECKH 0OOCHOBAHHBIX PEIICHUN C
Y4E€TOM MMEIOIINXCS OTPAHUYCHUH,

OIIK-3.18 Bmaneer MmeTogamu BbIOOpa
paIMoOHATBHOTO CIIOCO0a CHIKEHUS BO3ACHCTBUS

Ha OKPY’KaIOILYIO Cpeay,

WNHuxxeHepHas u
TEXHOJIOTMYECKas
MTOATOTOBKA

OIIK-4 Cnocoben
obecreynBaTh
MIPOBEICHUE
TEXHOJIOTHYECKOTO
mporiecca,
HCIIOIL30BaTh
TEXHHYECKUE
cpencTaa s
KOHTPOJIS
rapamMeTpoB
TEXHOJOTHYECKOI0
rporiecca, CBOMCTB
CBIPbSl U TOTOBOM
TIPOJTYKIIUH,
OCYIIECTBIISTh
W3MEHEHUE
rapamMeTpoB
TEXHOJOTHYECKOT0
mporecca npu
W3MEHEHUU CBOMCTB
CBIPBS

OIIK 4.1 3Haet OCHOBBI TEOPUH MEPEHOCA
HUMITYJIbCA, TETIA U MACChI; TPUHITUIIBI
(U3UYECKOTO MOJICIIMPOBAHUS XUMUKO-
TEXHOJIOTHYECKHUX MPOIECCOB; OCHOBHBIC
yYpaBHEHUS JBUKECHUSI )KUJIKOCTEH; OCHOBBI
TEOPHH TETUIONEPEIaun; OCHOBBI TCOPHH
Macconepeayu B CUCTEMax Co CBOOOHON U
HETOABMKHOM rpaHuIieii pa3aena (as; TUIIOBBIE
MPOLIECCHl XUMUYECKON TEXHOJIOTHH,
COOTBETCTBYIOIIIME allapaThl U METOJIbI UX
pacuera,

OIIK-4.2 3HaeT MeToAbl MOCTPOCHUS
OIMIIUPUYECKUX (CTATUCTUYECKHX) U (PUUKO-
XUMHUYECKUX (TCOPETUUCCKUX ) MOJIEICH XUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB,

OIIK-4.3 3HaeT MeTOABI ONITUMHU3ALMH XMMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB C MPUMEHEHHEM
SMIOUPUUECKUX U/ UITU HUBUKO-XUMHUECKUX
MOJEIIEH,

OIIK-4.4 3HaeT OCHOBHBIE PUHIINIIBI
OpraHu3aIi XUMHYECKOTO MPOU3BOJICTBA, €TO
UEePaApXUUECKON CTPYKTYPBI; 001IHE
3aKOHOMEPHOCTH XMMHYECKHUX MPOIECCOB;
OCHOBHBIE XUMHUUYECKHE MPOU3BOJICTBA,
OIIK-4.5 3naet 0CHOBBI TEOPUH TIpOIIECCa B
XUMHUYECKOM PEAKTOPE, METOA0IOTHIO
MCCJICIOBAHUS B3aMMOJICHCTBHS TIPOIIECCOB
XUMUYECKUX MPEBPAILCHUN U ABICHUM MepeHoca
Ha BCEX MACIITAOHBIX YPOBHSX, METOJUKY
BBIOOpA peakTopa M pacuera mporecca B HeM;
OCHOBHBIE PEAKIIMOHHBIC TTPOIIECCHI U PEaKTOPHI
XUMHUYECKON 1 He(pTeXMMHUECKO TEXHOIOTHH,
OIIK-4.6 3HaeT OCHOBHBIE IOHATHS TEOPUHU
YIPaBJICHUS TEXHOJOTUYECKUMHU MPOLECCaAMU;
CTaTUYECKUE U TUHAMUYECKUE XapPaKTEPUCTUKU
00BEKTOB U 3BEHBEB YIPABJICHHS; OCHOBHBIC
BH/JIBI CUCTEM aBTOMATHYECKOTO PETYIHPOBAHUS U
3aKOHBI YIIPABJICHUS; TUTIOBBIE CUCTEMBbI
ABTOMATHYECKOTO YIPABJICHUS B XUMHUYECKOM
MIPOMBILUIEHHOCTH; METOJIbI U CPECTBA
JIMarHOCTHKU U KOHTPOJIS OCHOBHBIX
TEXHOJIOTHYECKUX MMapaMeTPoB,
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OIIK-4.7 YMmeet onpenensTh XapakTep ABHKEHUS
JKUJKOCTEH U Ta30B; OCHOBHBIE XapaKTePUCTUKU
MPOLIECCOB TEIIO- U MacCoIepeayn;
paccuuThIBATh MapaMeTphl U BHIOUPATH
anrmnapaTypy s KOHKPETHOIO XUMHUKO-
TEXHOJIOTHYECKOro Ipoliecca,

OIIK-4.8 YmeeT paccunuThIBaTh OCHOBHBIC
XapaKTepUCTUKU XUMUYECKOTO Mpoliecca,
BBHIOMPATH PALlMOHAIBHYIO CXEMY ITPOU3BOJICTBA
3aJJaHHOTO MPOJIYKTa, OLICHUBATh
TEXHOJIOTHIECKYIO 3 (HEKTUBHOCTh
MIPOM3BO/ICTBA,

OIIK-4.9 Ymer BoIOpaTh THUII pea Topa 1
paccuuTaTh TEXHOJIOTUYECKUE MTapaMeTPhl JIIs
3aJIaHHOTO MPOIIECCa; ONPEACIUTh MapaMeTPhI
HAWTy4Iled OpraHu3aluy mpolecca B
XUMHUYECKOM PEaKTope,

OIIK-4.10 YmeeT onpeaensiTh OCHOBHbBIC
CTAaTUYECKUE U JTUHAMUYECKUE XaPaKTEPUCTUKU
00BEKTOB; BEIOUPATh PAIMOHATILHYIO CUCTEMY
PEryJIUpOBaHUS TEXHOJIOTUYECKOTO

mpolecca; BBIOUpaTh KOHKPETHBIE THITBI
MPUOOPOB JJI TUATHOCTUKU XUMHKO-
TEXHOJIOTHYECKOT0 IpoLecca,

OIIK-4.11 YmMeeT npuMeHSITh METOTbI
BBIUMCIUTENFHON MaTeMaTHUKU U
MaTeMaTUYeCKOU CTaTUCTUKH JIJIS
MOJEIIUPOBAHUS U ONTUMHU3AIUN XUMHUKO-
TEXHOJIOTHYECKHUX MPOIECCOB,

OIIK-4.12 Bnaneer MeTogaMu TEXHOJIOTUYECKHUX
PacyeToB OTACNIbHBIX y3JI0B XUMHUUECKOTO
o0opynoBaHus,

OIIK-4.13 Brnageer npaBuiamMu U CTaHAapTaMH
pa3paboTKu cXeM aBTOMATHU3AIHH
TEXHOJIOTHYECKHUX MPOIECCOB,

OIIK-4.14 Biageer MeToiaMu pacueTa M aHalIu3a
MIPOIIECCOB B XUMHYECKUX PEaKTopax,
ONpeIeNICHUs] TEXHOJIOTUUECKHUX MOKa3aTeNen
MpoIIecca; METOJaM1 BEIOOpA XMMUYECKUX
Peakrtopos,

OIIK-4.15 Bianeer MeTogamu yrpaBJeHUs
XUMHUKO-TEXHOJOTUYECKUMHU CUCTEMaMU U
METOIaMH PETyJIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB,

OIIK-4.16 Bnageer nakeTaMy MPUKIATHBIX
porpaMM AJIsE MOJICTHUPOBAHUS XUMUKO-
TEXHOJIOTHYECKHUX MPOIECCOB,

Hayunsre OIIK-5 Cnocoben OIIK-5.1 3HaeT OCHOBHBIE METO/IbI U TPUEMBI
WCCIEIOBAHUS U OCYIIECTBIISATh npo6ooTdopa u MPoOOMOATOTOBKH
pa3paboTKu HKCHEPUMEHTAJIbHBIC | AaHAIU3UPYEMBIX 0OBEKTOB, METO/IbI pa3eICHHS
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HCCIIEIOBAHUS H
HCIIBITAaHUS 10
3aJJaHHON METOJNKE,
IIPOBOIUTH
HaOII0JICHUS U
HU3MEpPEHUS C YIETOM
TpeOoBaHMIt
TEXHUKH
0e30I1acHOCTH,
oOpabaThIBaTh U
HHTEPIPETUPOBATH
9KCIIEPUMCHTAJIbHBIC
JaHHBIE

Y KOHLIEHTPUPOBAHUS BELIECTB,
OIIK-5.2 3HaeT TeopeTUYEeCKUE OCHOBBI U
MPUHIIAITEI XUMUYECKUX U (PU3HKO-XUMHYECKHX
METOJ/IOB aHaJIM3a — AICKTPOXUMHYCCKHX,
CHEKTPAIIbHBIX, XpOMATOTpahUIECKUX,
OIIK-5.3 3naet MeToabl UACHTU(DHUKAITAN
MaTEMAaTHYECKUX OIMMCAHNM TEXHOIOTHYECKUX
MIPOIIECCOB Ha OCHOBE IKCIIEPUMEHTAIBLHBIX
JIaHHBIX,

OIIK-5.4 YmeeT BoIOpaTh METO/I aHATIN3A JIJIS
3aJJaHHOH aHAIMTUYCCKOM 3a1auH,

OIIK-5.5 Ymeer npuMEHSTh METO/IbI
BBIYMCIIMTENILHON MaTEMATUKN U
MaTeMaTHYeCKOW CTaTUCTUKH JIJIT 00pabOTKH
pE3yIbTAaTOB SKCIIEPUMEHTA,

OIIK-5.6 Bmageer MeTo1aMu MaTeMaTHUECKOHN
CTaTHCTHUKH ISl 00pabOTKH PE3yIbTAaTOB
AKTHBHBIX U TACCUBHBIX SKCIIEPUMEHTOB

HNupopmaninoHHo-
KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH TSI
npodeccuoHanbHOM
JeSITeTbHOCTH

OIIK-6 Cnocoben
IIOHUMATh
MPUHIUIIBI paOOTHI
COBPEMEHHBIX
WH(POPMAIMOHHBIX
TEXHOJIOTUH U
WCTIOJIH30BATh X
JUIsl pelIeHus 3a1a4
npogecCuoHaIbHON
JeSITeNbHOCTH

OIIK-6.1 3naer u cobit01a€T HOPMBI
nH(pOpMaMOHHOM 0€30MacCHOCTH B

PO eCCHOHAIBHON e TEIHHOCTH

OIIK-6.2 YmeeT pemiaTb HHKEHEPHO-
TEXHUYECKHE 3a7a4Ml U 33]]a91 BIYHCIUTEIBHON
MaTEeMaTHKU C TPUMEHEHHEM COBPEMEHHBIX
MPOTPaMMHBIX KOMIUICKCOB U SI3BIKOB
MPOrPaMMHUPOBAHHUS

OIIK-6.3 Bnaneer coBpeMEeHHBIMU
WH(OPMALIMOHHBIMU TEXHOJIOTUSAMHU TIpH cOope,
aHajuse, 00paboTKe U MPEICTaBICHUN
uHpopMauu
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4.3. HpO(l)CCCHOHaJILHLIe KOMIICTCHIUVH BBINTYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUA

OcHoBaHue
3agava § OBBEKT MK O6IACTE Koy u Koa u HaumeHoBaHue (mpodeccroHambHBII
npodeccuoHaIbHON MHAMKATOpa JIOCTHKEHUS CTaH/IapT, aHAJIU3 OIIbITA)

3HAHUS HanMmeHoBanue [1IK
NEATEILHOCTHU [IK O06001IeHHBIE TPYIOBBIC
byHKIIUU
Tun 3aga4 npogecCHOHAIbHOM 1eATEJILHOCTH: HAYYHO-HCCJIeI0BATEIbCKU I
Beinonnenue XHUMHUYECKOE, XUMUKO- I1K-1 Cniocoben [IK-1.1 3naer nopsaok Amnanu3z TpeOoBaHUI K
byHIaMeHTaIbHBIX U TEXHOJIOTHYECKOe OCYIIECTBISTh OpraHH3aIluH, npohecCuoHaTbHBIM
HPUKIATIHBIX paboT IIPOU3BO/ICTBO; TE€XHOJIOTMUECKUN IUTAHUPOBAHUS U KOMITETCHIIHSIM,
MOMCKOBOTO, MPOLIECC B COOTBETCTBUM | TPOBEJCHUS IPEIbSIBISIEMBIM K
TEOPETUYECKOI0 U CKBO3HBIE BU/IBI C perjlaMeHTOM U TEXHOJOTHYECKOI0 BBIITYCKHUKaM HaIlpaBJICHUS
9KCIIEPUMEHTAILHOTO npodeccuoHanbHOM HCIIOJIb30BATh nporecca. MOJIFOTOBKU Ha PhIHKE
XapakTepa C 1eJIbIo JIESATETLHOCTH B TEXHUYECKUE CPEICTBA [IK 1.2 Ymeer Tpyna, 00001IeHne
ornpeaeneHus MPOMBIIIJICHHOCTH (B JUISL U3MEPEHUSI OCHOBHBIX | UCIOJB30BATh 3apy0ex HOT0 OMbITA,
TEXHUYECKUX cdepe opraHuzaluy u rapameTpoB TEXHUUYECKUE CPEJICTBA IIPOBEJICHUS KOHCYJIbTallui
XapaKTepUCTUK HOBOM MPOBEJICHUS HAYYHO- TEXHOJOTHYECKOT0 JUISL U3MEPEHUSI OCHOBHBIX | C BEAYIIHUMHU
TEXHHMKH, a TAKKe MCCJIEIOBATEIbCKUX U rpolecca, CBOMCTB ChIpbsl | TapaMETPOB paboTonarensimMu,
KOMILIeKca padoT 1o OIIBITHO- U IPOAYKIIHH. TE€XHOJIOTHYECKOI0 00bEeTMHEHUSAMU
pa3paboTke KOHCTPYKTOPCKHUX padoT B TpoIiiecca, CBOWCTB ChIphsl | paboToaTeNe oTpaciu, B
TE€XHOJIOTUYECKON 00J1aCTH XUMHUYECKOTO U Y IPOAYKLIUN. KOTOPOI BOCTpeOOBaHbI
JIOKYMEHTAIUH. XHUMUKO- [IK-1.3 Bnaneer BBIITYCKHUKHU B paMKax
TE€XHOJIOTUYECKOTO HABBIKAMU OCYIIECTBIISITh | HaMpaBlIEHUS MOITOTOBKH.
MIPOU3BOJICTBA). TEXHOJIOTHYECKUH
nporiecc B cootBeTcTBUU | [IpodeccronanbHbIi
C PEerjlaMeHTOM. craugapt 40.011
Crennanuct 1o Hay4Ho-
Beinonnenue XHUMHUYECKOE, XUMHUKO- [IK-2 'oToB n3y4ars [1IK-2.1 3naer nopsaaok HCCIIE0BATEIILCKUM 1

byHIaMeHTaJIbHbBIX U
IPUKIIAJHBIX paboT
HIOMCKOBOTO,

TCXHOJIOTHYECCKOC
IMPOU3BOACTBO,

HAYYHO-TEXHHUYECKYIO
uH(pOpMaIHtIo,
OTEYECTBEHHBIN U

BBICTPANBaHUsA
JIOTUYECKUX
B3aUMOCBA3EH MEXKAY

OTIBITHO-KOHCTPYKTOPCKHUM
paspaboTkam (yTB.
prKa3oM MuHHUCTEpCTBA
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TEOPETHUUECKOTO 1
9KCIIEPUMEHTAILHOTO
XapakTepa C LEJbI0
orpezeneHus
TEXHUYECKUX
XapaKTepUCTUK HOBOM
TEXHUKH, & TAKIKE
KOMIUIEKca paboT 1no

CKBO3HbBIE BUBI
po(heCcCHOHATILHOM
JEATETLHOCTH B
IIPOMBIIIJICHHOCTH (B
cdepe opraHu3auu u
IIPOBEJICHUS HAYYHO-
HCCIIEIOBATENILCKUX H
OIBITHO-

3apyOeKHBIN OMBIT MO
TEMaTHUKE UCCIICTOBAHMS -

Pa3TUYHBIMU
JAUTEepaTypHBIMU
HMCTOYHUKAMU.
[IK-2.2 Ymeer
OCYIIECTBIISTH TIOUCK,
00paboTKy U aHAIU3
HAYYHO-TEXHUYECKOU
uHdopMaIuu 1o

paspaboTke KOHCTPYKTOPCKHX padoT B MPO(HUITIO BEITOTHSAEMON
TEXHOJIOTHYECKON 00JacTl XMMHYECKOTO U paboThI, B TOM YHCIIE C
JIOKYMEHTAIUH. XHUMUKO- pUMEHEHUEM
TEXHOJIOTUYECKOT0 COBpPEMEHHBIX
MIPOU3BOICTBA). TEXHOJIOTHIA.
T1K-2.3 Bnageer
HaBBIKAMH OOpAICHHUS C
HAay4YHOU U TEXHUYECKOM
JIUTEPATYPOM.
Brimonnenue XHUMHYECKOE, XUMUKO- I1K-3 Cnocoben IIK-3.1 3HaeT ocHOBHBIC

byHIaMEHTAIBHBIX U
MPUKIATHBIX paboT
MOMCKOBOTO,
TEOPETUYECKOI0 U
JKCIIEPUMEHTAIILHOTO
XapakTepa C LEIbI0
ornpezeneHus
TEXHUUYECKUX
XapaKkTEpUCTUK HOBON
TEXHHKH, a TAKKE
KOMILIEKca paboT 1mo

TCXHOJIOTHYCCKOC
IMPOU3BOACTBO,

CKBO3HBIE BUIEI
npodecCuOHATIbHON
JESITEIbHOCTH B
IIPOMBIIIIIEHHOCTH (B
cdepe opraHu3auu u
MIPOBEICHUS HAYYIHO-
HCCIICIOBATETLCKUX U
OTIBITHO-

MPOBOAWUTE aHAJIU3 ChIPbA,
MaTEepHAJIOB U TOTOBOM
IPOJTYKIIHH,
OCYIIECTBIISTH OI[CHKY
pE3yJIbTaTOB aHAN3a -

TIPUHIIUIIBI, METOJIBI U
(hopMBI KOHTPOIIS
TEXHOJIOTHYECKOTO
npoliecca U KauecTa
MPOYKIIUH.

TIK-3.2 YmeeT o1leHUTH U
WHTEPIIPETUPOBATH
MOJIyYEHHBIE PE3YIbTaThI.
IIK-3.3 Bnaneer
COBPEMEHHBIMU
METOJaMM aHaJIN3a

pa3paboTke KOHCTPYKTOPCKHUX padoT B CBIPBSI, MATEPUAIIOB U
TEXHOJIOTHYECKOU 00J1aCTH XUMUYECKOTO U KadecTBa rOTOBOM
JIOKYMEHTAIUU. XUMUKO- MPOAYKILIHH.

TpyJa U COLIMAIbHOU
3amuThl Poccuiickoit
®enepauun ot 04.03.2014
Ne 121H)

O06o06uieHHas TpyaoBas
byHKIIHS

A. IlpoBenenue Hay4HO-
HCCJIEJIOBATEIIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK MO OTJEIbHBIM
paszienaM TeMBbI.

A/02.5. OcyiectBienue
BBITIOJTHEHUS
9KCIIEPUMEHTOB U
oopmIeHHs pe3yIbTaTOB
HWCCIEeNOBAaHUN U
pa3paboToK.

(ypoBeHb KBaU(PUKAITIHT —
5).
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TEXHOJIOTUIECKOTO
MIPOU3BOJICTBA).

VYK-3.5 Bnaneer
OCHOBHBIMH METOJIAMHU
cbopa u aHanm3a
uHdopmanuu,
CIOCOOCTBYIOIIEH
Pa3BUTHIO 00IIIEH
KYJIbTYpBI U
COILMAJIN3AIIMH JINYHOCTH.

Brinosinenue
byHIaMeHTAIbHBIX U
HPUKIATHBIX paboT
MOMCKOBOTO,
TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
XapakTepa C LeNbo
ornpeaeneHus
TEXHHUYECKUX
XapaKTePUCTHK HOBOM
TEXHHKH, & TAKKE
KOMIUIEKca paboT mo
pa3paboTke
TEXHOJIOTUYECKOM
JOKYMEHTAIUH.

XHUMHUYECKOE, XUMUKO-
TEXHOJIOTHYCCKOE
MIPOU3BOJCTBO;

CKBO3HBIE BUABI
npodeccuoHaIbHON
NeSITETHHOCTH B
IPOMBIIIICHHOCTH (B
chepe opraHuzanuu u
IPOBE/ICHUS HAYYHO-
UCCIIEIOBATEIBCKUX U
OTIBITHO-
KOHCTPYKTOPCKUX paboT B
00J1aCTH XUMHUYECKOTO U
XUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/ICTBA).

CrniocobeH BeIOMpAThH
METO]1 HAyYHOTO
WCCIICIOBAHMS, UCXO/S U3
KOHKPETHBIX 33/1a4,
OpPTaHU30BBIBATH €TO
OCYIIIECTBIICHUE U
aHAJM3UPOBATH
pe3yNbTaTHI C
WCTIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB
00paboTKH JaHHBIX,
0(opMIIATH MOJTyYEHHBIE
pe3yabTaThl B BUJE
oT4YeTa, Hay4YHON
yOJIMKAIH, T0KJIafa,
TOTOBHTH (1O
PYKOBOJICTBOM)
JIOKYMEHTBI K
MaTeHTOBAHUIO,
oopMIIeHHIO HOY-Xay

[IK-4.1 3naer
COBpPEMEHHBIE MTOJIXO0/IbI K
HAyYHOMY
UCCJIEJIOBAHHUIO.

[IK-4.2 Ymeer

0 OPMIIATH MTOTYyICHHBIC
pe3yJIbTaThl B BUJIE
oTuYeTa, Hay4YHON
myOJIMKaIuu, JOKJIa .
T1IK-4.3 Bnaneer
COBPEMEHHBIMU
METOo/1aMu 00paboTKH
JTAHHBIX.

OO0ecrieueHne MOTHOTO
TEXHOJIOTHYECCKOTO IUKIIA
Hay4YHO-TEXHUYECKOU
pa3pabOTKU U MCTIBITAaHHIA

XUMHYECKOE, XUMHKO-
TEXHOJIOTHYECKOE
MPOU3BOACTBO

I1K-5 Criocoben
paspabarbIBaTh U
BHEPATH
MHHOBAIIMOHHEIE

[TIK-5.1 3naer pusuxo-
XUMHUYECKHE OCHOBBI
TTOJTYYEHUS TYTOTUTABKUX
HEMETAJUIMYECKUX U

[TpodeccnonanpHBIM
cra"zaapt 26.006

Crneuunanuct o pazpadboTke
HaHOCTPYKTYPHUPOBAHHBIX
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HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIHOHHBIX
MaTepHaJIOB C 3a/IaHHBIMU
CBOIICTBaMH.
H3roropneHue u3aenun us3
(G YHKIIMOHATBHBIX
KOHCTPYKIIMOHHBIX
MaTepHaJIOB IS
BBICOKOTECXHOJIOTHUHBIX
oTpaciei
MIPOMBIIIUICHHOCTH

CKBO3HbBIE BUBI
npodecCuOHATHLHON
JeSITeTbHOCTH B
MPOMBIIIICHHOCTH (B
cdepe opraHu3auu u
NPOBE/ICHUS] HAYYHO-
UCCIIEIOBATEIbCKUX U
OIIBITHO-
KOHCTPYKTOPCKUX paboT B
00J1acTH MPOU3BOICTBA
TYTOTUIABKUX
HEMETALUTUYCCKUX U
CHITMKATHBIX MaTCPHAIIOB)

TEXHOJIOTMYECKHE
MPOLIECCHI B 00IaCTH
MOJTYYEHUS U
WCIIOb30BAHUS
TYTOIUJIaBKUX
HEMETAJUIMYECKUX U
CUJIMKATHBIX MAaT€pUaJIOB

CHJIMKATHBIX
KOMITO3UITOHHBIX
MaTEepHasoB.

[IK-5.2 Ymeer
MIPOU3BOIUTH TIOUCKOBHIE
paboThI 11 pa3pabOTKH
HOBBIX METOJIOB
IPOM3BOJICTBA
TYTOTUIABKHX
HEMETATHYECKUX U

CHJIMKAaTHBIX KOMITIO3HUTOB.

I1K-5.3 Bnageer
METO/IaMH MOJTYYECHHS
KOMITO3UILIMOHHBIX
MaTepHaJIOB.

KOMITO3UITMOHHBIX
MaTepHaoB

(YTB. IpuUKa3zom
MuHnucrepcTBa Tpyia u
couuanbHOM 3auThl PO oT
08.09.2015 r. N 604n.)
B/04.6 Opranuzanus
IIPOBE/ICHMS UCIIBITAHUIM
TEXHOJIOTHYECKUX U
(yHKIIMOHAJIBHBIX CBOWCTB
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepHUAJIOB

[IpodeccronanbHbII
crannapt 40.103
Cnenuanuct
dbopmooOpazoBaHus
W3JIeIUH U3
HAHOCTPYKTYPUPOBAHHBIX
KepaMHYECKHX Macc

(YTB. mpHKa3oM
MuHnucrepceTBa Tpy1a u
couuanbHOu 3auThl PO oT
15.09.2015 r. N 6391.)
O06o00611eHHas Tpy1oBast
byHKIIUS

C. OGecnieuenue
TEXHOJIOTHH
dbopMooOpazoBanus u
00paboTKHU U3IeTuil 13
HAHOCTPYKTYPUPOBAHHBIX
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KEpaMUUICCKHUX MacCC

[IpodeccronanbHbIit
cranaapt 40.046
Crniennanuct npousBoJICTBA
HaHOCTPYKTYPHUPOBAHHBIX
CBIPBEBBIX KEPAMHYECKHUX
Macc (yTB. MPUKa30M
MuHnucrepcerBa Tpy1a u
colranbHol 3amuTel PO ot
10.07.2014 Ne 450mH)
O060061eHHas TpyaoBas
GyHKIHISA

C. O0ecneuenue
TEXHOJIOTHH ITPOU3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX
CBIPBEBBIX KEPAMUIECKHIX
Mmacc.

(YpoBeHb KBaIH(PUKAIIIHT —

6).

Tun 3an1a4 npodeccHoHAIBLHOI 1eATeJTbHOCTH: TEXHOJOTHYECKUH

Opranuzanus u
yIIpaBJIEHUE MTPOBEICHUEM
Hay4HO-
UCCIIEIOBATEIIBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot, onpeneneHHbIX
CO3/1aHUEM
KOHKYPEHTOCTIOCOOHOM
HAYKOEMKOW MPOAYKIHH

CKBO3HBIE BUIBI
npodecCuoHATIbHON
JESITEIbHOCTH B
IIPOMBIIIIIEHHOCTH (B
cdepe opraHu3auu u
MIPOBEICHUS HAYYIHO-
HCCJIEIOBATETILCKUX U
OTIBITHO-
KOHCTPYKTOPCKHUX padoT B
00J1acTH TTPOM3BOJICTBA
TYTOTJIAaBKUX

ITIK-6 CniocobeHn
BBIOMpPATh 000pPYIOBaHUE
M TCXHOJOTHYECKHE
rapameTpsl mporiecca Jijist
MPOU3BOJICTBA
HAaHOCTPYKTYPUPOBAHHEIX
KOMITO3UIIMOHHBIX
MaTepI/IaJ'IOB C 3aJaHHBIMH
CBOMCTBaAMH

[IK-6.1 3naer
TEXHOJIOTUIECKOE
o0opynoBaHue U MpaBuiIa
€r0 dKCIUTyaTallnu.
[1K-6.2 YMmeer nonbuparthb
TEXHOJIOTUIECKUE
napameTpsl mporiecca
MIPOU3BOJICTBA
TYTOIIABKUX
HEMETaJNTNIECKUX H
CHJIMKATHBIX

[IpodeccronanbHbIit
craugapt 40.011
Crienuamct mo Hay4JHo-
UCCIICJIOBATEIILCKUM U
OTIBITHO-KOHCTPYKTOPCKHUM
paspaboTkam (yTB.
nprKa3oM MUHHUCTEPCTBA
TpyJAa U COLMAIbHOU
samutel PO ot 04.03.2014
roga N 1211.)

A/01.5 OcymiecTBieHue
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HEMCTAJNIMYCCKUX U
CHJIMKAaTHBIX MaTepI/IaHOB)

KOMITO3UIIMOHHBIX
MaTepHuaoB.

IIK-6.3 Bnageer
OCHOBaMH
MPOCKTUPOBAHUS
TEXHOJIOTHYECKON JTHHUU
MIPOU3BOJICTBA IS
MOTy4YEeHUS
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIHOHHBIX
MaTepHuasoB C 3aaHHBIMHU
CBOMCTBaMH.

npoBeneHus paboT 1o
00paboTKe U aHAIH3Y
Hay4YHO-TEXHUYECKON
uH($OpMaLIUU U Pe3yIbTaToOB
UCCIIEI0BAHUI
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5. AHHOTAIIUHU PABOYUX ITPOT'PAMM JUCHUIIJIUH, IPAKTUK U T'HA
5.1. IucuMNIIMHBI 0013aTeJIbHOM YacTH

AHHOTaNUs padoyeid MPOrpaMMbl JUCUUILIIMHbBI
«AHOCTpaHHBIN SA3BIK»

1 Heap AMCUMIUIMHBI — TMPUOOpEeTeHHE OOyJaroNIMMUCA OOIeld, KOMMYHHUKATUBHOW U
npoeCCUOHATLHON KOMIIETCHIIMN, YPOBEHb KOTOPBIX HA OTIEIBHBIX 3Tamax S3bIKOBOH IMOATOTOBKH
MO3BOJISIET ~ MCIIOJIb30BaThb ~ MHOCTPAHHBIM  SI3bIK  MPAaKTHYECKH Kak B MHpodecCHOHaIbHOU
(IpOW3BOACTBEHHON M HAyYHOMN) IEATEIBHOCTH, TaK U JUIS LIeJIel caMoo0pa3oBaHMsL.

2 B pe3yJabTarte U3y4eHH s JUCHUIIIMHBI 00y4AIOIIHMIACH 10JIKEH:

Obnadoams cneayoIUMI KOMIETEHIUSAMU U UHAUKATOPAMHU UX TOCTUKEHUS |

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

3uams:

- OCHOBHBIE CITOCOOBI COYETAEMOCTH JIEKCUUYECKUX €IMHHUIl U OCHOBHBIE CIIOBOOOpa30BaTeIbHbIC
MOJIETH;

- pycCKHe SKBUBAJCHTHI OCHOBHBIX CJIOB U BBIPQXEHHH pedyd B MPOIECCE MEXIMYHOCTHOTO U
MEXKYJbTYPHOTO B3aUMOIEHCTBUS;

- OCHOBHBIE MPUEMBI U METOJIbI peepUPOBAHMS U AHHOTUPOBAHHUSI TUTEPATYPHI;

- IACCUBHYIO U aKTHUBHYIO JIEKCUKY, B TOM YHCJIE OOLIEHAYYHYIO U CIIELUATIbHYI0 TEPMUHOJIOTHUIO,
HE00XOIUMYIO JUIsl paOOThI HaJl TUIIOBBIMH TEKCTaMU;

- IpUEMBI PadOTHI C OPUTHHAIILHON JINTEPATYPOi HA MHOCTPAHHOM SI3bIKE.

Ymemn:

- paboTaTh ¢ OpUrHHAJIBHOM JIUTEPATypOil HA UHOCTPAaHHOM SI3bIKE;

- paboTaTh CO CIOBApEM;

- BECTH MEpPENuCKy Ha H3y4aeMOM S3bIKE C IEJbI0 MEXKJIMYHOCTHOIO U MEXKYJIBTYPHOTO
B3alMOJEICTBYS;

- BECTH pEYEBYIO JIEATEIILHOCTh MPUMEHHUTEIBHO K cdepe OBITOBOW M MpOoQecCHOHAIBHON
KOMMYHUKAIUH.

Braoemy:

- NHOCTPAHHBIM 3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO OOILEHUs, HABBIKAMU U
YMEHUSMH PEUEBOU JICSITEIIBHOCTH TNPUMEHHUTEIbHO K cdepe ObITOBOM U MpoQPecCHOHAIBHOU
KOMMYHHKAIH, OCHOBAMHU MYOJIUYHOM peuw;

- OCHOBaMHU peeprpOoBaHMs U AaHHOTHPOBAHUS JIUTEPATYPhl HA U3y4a€MOM MHOCTPAHHOM SI3BIKE.

3 Kparkoe cogepxxanne JuCHMIIIHHBI

Paszoen 1. I pammamuueckue u nexcuueckue mpyoHoCmu U3y4aemozo sA3biKd.

1.1 CnpsixeHre U U3MEHEHHE TJ1arojia-cBA3KM B (popMax HacTOSIIEro BpeMeHH. BugoBpeMeHHbIe
¢dbopmbl TnaronoB. O6pa3oBaHue (QOPM TPOCTHIX, NPOAOIKEHHBIX, NEPPEKTHBIX U MepPeKTHO-
IIPOJO/DKEHHBIX BpEMEH [jarosia. BompocuTenbHble NPEIJIOKEHUS B Ppa3IUYHBIX BpEeMEHax.
OO6pa3oBanue OTPUIIATEIHLHBIX (POPM TJIarosia B pa3InYHbBIX BpEMEHaX.

1.3 OOpa3oBanue MpPOCTHIX, NPOJOHKEHHBIX, MEPHEKTHBIX BPEMEH TIJarojibHbIX (GOpM U
ynotpebnenue ¢opM crpaaarenbHoro 3ainora.l.4. BunoBpemennbsie ¢opmbl riarosios. OOpa3oBaHue
MPOCTHIX, MPOJOJDKEHHBIX, NEep(EKTHBIX M MNepPEKTHO-MPOIOKEHHBIX BpeMeH. BormpocurenbHbie
MpeIIOKEHUsT B pa3IuuHbIX BpeMeHax. OOpa3oBaHHe OTpHUIATEIbHBIX (OpPM TIJlaroja B pa3iHYHBIX
BpEMEHaX.

1.4 Ilpuuactus. Ilpuyactus Hacrosimiero u mpoiuenmero BpeMeHU. IlepdexTHbie (opmbl
npuyacTus. MecTo nNpuvacTHii B mpeuioskeHuH. AOGCOMIOTHBIN MPUYACTHBIN 000pOT.

1.5 Uadunutue. @opmel nHpuanTHBa. [IpogomkeHHslii 1 nepdekTHeIM HHOUHUTUB. DYHKITUN
nHOUHUTHBA B TipeaoxkeHn. Obpa3oBaHue U ynorpebiieHue HH(PUHUTHBHBIX 000POTOB THIIA «CIOXKHOE
MOJIJIEXKAIIEE» U «CIOKHOE JOTIOTTHEHUEY.

1.6 Mopanbable rTaaronsl. CrTpykTypa mnpemiokeHus. IlpuHIunsl — cnoBooOpa3oBaHUS.
Cokpamenus (a06peBuatypnl). OOo3HaueHue nmatbl [lpaBunma 4YTEHUS XUMHUYECKHX DJIEMEHTOB,
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o0o3HaueHnt U (HOpMyS HEOPraHWYECKHX COCAMHCHHH M YpaBHEHUNM XUMHUYECKUX peakiuid. [IpaBumma
YTEHUsI €AUHUL U3MepeHus. [IpaBuina uTeHuss HaMMEHOBAaHUN OCHOBHBIX OPTaHUYECKUX COEIMHEHUM.

Pazoen 2. Pazsumue Hagblko8 umeHus memamuiecKux meKcmos.

2.1 YrteHue TEKCTOB IO TEMaM:

2.1.1. Beenenue B crieliiaabHOCTE

2.1.2. 1.1. Mennerneen

2.1.3. PXTY um. JI.11. Menaeneera

2.1.4. Hayka 1 Hay4yHbI€ METO/Ibl, HAyYHBIE CTATbU

2.1.5. CoBpeMeHHbBIC HHKEHEPHBIC TEXHOJIOTHH

2.1.6. Xummnueckoe npeanpusaTue

2.1.7. Xumunueckass mnabopatopusa. TexHuka Oe3zomacHOCTH B Jsaboparopuu. M3mepeHuss B
XUMHAYECKOH 1abopaTopuu

2.1.8. Xumus Oymymero.

2.1.9. buorexHonorus @apManeBTHYECKHE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoGrembl 3K0I0THN.

2.2 Tlonstue o Bugax ureHus. lIpocMoTpoBoe uTeHHME Ha HpUMEpPaX TEKCTOB O XHMMHH,
H.1. Menneneere, PXTY um, JI.1. Menaeneena.

AKTHBHU3a1Us JIEKCUKU IPOUYUTAHHBIX TEKCTOB.

2.3 U3ydaroliee 4YT€HHWE HAyYHbIX M HAYYHO-NIOMYJISIPHBIX TEKCTOB IO BBIOpaHHOM
CHEHAIbHOCTU Ha IpuMmepe TekcToB: «Hayka u HayuHble MeETOAB», «XUMHYECKOE IPENNpHUSITHEY,
«CoBpeMeHHbIE HHKEHEPHbIE TEXHOJOTHMM», «XuMHuueckas jabopatopus. TexHuka O€30MacHOCTH B
nabopaTtopun. Vi3MepeHus: B XUMHYECKOH 1aboparopumny, «Xumus oyaymero. CoBpeMeHHbIE TEHICHIIUU
pa3BuTHs Hayku», «buorexHonorus. dapmareBTHUECKUE TPOU3BOACTBAY, «3eneHas xumus. [Ipodaembl
SKOJIOTHM.

Jlekcuueckue OCOOEHHOCTH TEKCTOB HAy4YHO-TEXHMYECKOM HaIpaBICHHOCTU. TepMUHOIOTHS
Hay4YHO-TEXHUUYECKOH JINTEPATYPhl HA U3Y4aEMOM SI3bIKE.

Pasoen 3. Ilpaxmuxa ycmuotl peuu

3.1 IlpakTuka yCTHOM peyH 10 TEMaM:

3.1.1. «I'oBopuM o cebe, o cBoeit Oyaymiei mpodeccuny,

3.1.2. «Moii yHEBEpCHUTET»,

3.1.3. «YHUBEPCUTETCKUI KaMITyc»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHonoruyeckass peub mo TemMe «o cebe u o Oyaymei mnpodeccun». Jlekcuyeckue
0COOEHHOCTH MOHOJIOIMYECKON peyH.

3.3 PeueBoil 3THKET MOBCEIHEBHOIO OOLIEHUS (3HAKOMCTBO, MPEACTABIECHUE, YCTAaHOBJIEHUE U
noJiIep>)KaHue KOHTAKTa, 3alpoCc M COOOIIeHHEe MH(POpPMALUHU, MOOYXIEHHE K JCUCTBHUIO, BBIpAKECHHE
MPOCKOBI, CcoryIacus).

OcCo0eHHOCTH AUATOrMYECKON pedr Mo MPOiIEHHBIM TEMaM.

Pazoen 4. Ocobennocmu si3vika cneyuaibHocmu

I'pammaTHUECKHE TPYJHOCTH SA3bIKA CIEUAIBHOCTH:

4.1. 'paMMaTHyYECKHE U JIEKCUYECKUE TPYJHOCTH SI3bIKA CIIEIHAIBHOCTH:

Paznuunble BapuaHThl epeBo/ia MPUYACTUN HA pYyCCKUH A3bIK. [IpHuacTHbIE 000POTHI M IPUEMBI
UX TEepEeBOJIa Ha PYCCKUIL SI3BIK.

4.2. CocnararenbHoe HakioHeHHE. DOpPMBI COCIAraTeNbHOIO HAKIOHEHUS B M3Y4aeMOM SI3BIKE.
MopnanbpHble TJ1arojibl ¥ UX HCIOJIb30BaHHE B MPENJIOKEHUSX B COClIaraTeIbHOM HaKJIOHEHUH. THIbl
YCIOBHBIX NpEUIOKEHUH. BapuaHThl InepeBoja NpPEUIOKEHUM B COCIaraTelbHOM HAKJIOHEHUH U
YCIIOBHBIX IpeutokeHui. Ilopsiok cioB B mpeuioskeHnu. OM(aTnyeckue KOHCTPYKIUH.

4.3. N3yueHne mpaBuIl MepeBojia pa3auuHbIX (popM MHOUHUTHBA 1 MHPUHUTHUBHBIX 0OOPOTOB HA
PYCCKUH SA3BIK.

4.4 N3yuaroliiee YTeHUE TEKCTOB 110 TEMAaTHKE:

1) «JIaboparopusi»

2) «M3MepeHus: B XUMUYECKOH 1abopaTopum».
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CTriicTHYecKre 0COOCHHOCTH CHEIUaTIbHON HAYyYHO-TEXHHUYECKOW JuTeparyphl. OpraHuzamus
paboThl co crnenuaibHbIMU ciioBapsMu. [loHsTHe 0 pedepupoBaHMM W AHHOTUPOBAHUHM TEKCTOB IO
cnenuanbHocT. [louck HOBOM uHOpManuu mpu paboTe ¢ TEKCTaMH M3 MEPUOJUYECKUX H3JaHUN U
MOHOTpaduii, THCTPYKIUH, TPOCIIEKTOB U CIIPABOYHOI JTUTEPATYPHI IO pacCMaTpUBAEMO TEMaTHKE.

4 O0beM yueOHOH AMCHMILIHHBI

Cemectp
Bcero > 3 4
Bun yueGHO# paboThI 1
3E Axan,. 3E Axapn,. 3E Axapn,. 3E Axan. 3E Axan.
q q q q q

Obwas Tpynoemkocts | g4 | 9540 | 20 | 720 | 20 | 720 | 20| 720 | 30| 1080
JUCHMILINHBI
Konraxrnas pagora - 3,6 | 1290 | 09 | 320 |09 | 320 | 09| 320 [09]| 320
ayJIUTOPHbIE 3aAHATHS:
g‘l’;‘)‘““ecme AT 3,6 | 1280 | 09 | 320 | 09 | 320 | 09| 320 |09 320
Camocrosrennnas 441 160 | 11| 40 | 11| 40 |11]| 40 |11 400
pabora
KonTakTHas 0.6 0.2 0.2 0.2
caMmocTosiTenbHast pabora
CaMOCTOSTEIbHOE 4,4 11 11 11 11
W3Y4YEeHHE Pa3esioB 159,4 39,8 39,8 39,8 40,0
NUCHUILIINHEI
Buabl koHTpOJIA:
Bua xonurpous us YII + + +
JK3aMeH 1,0 36,0 - - - - - - 1,0 | 36,0
KonraktHas  pabora —
MIPOMEXKYTOYHAS 0,4 - - - 0,4
aTTecTalus 1,0 } ) ) 1,0
[ToaroroBka K 3K3aMeHy. 35,6 - - - 35,6
Bun nrorosoro 3ader 3ader 3ager IK3aMeH
KOHTPOJIS:
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Cemectp

Bcero

Bun yaeOHOM paboThI 1 2 3 4

3E | Acrp.u | 3E Acrtp. 3E Acrtp. 3F Acrtp. 3E Actp.

g q q q

VBT eI | 243 2 | 540 | 2 54 2 54 | 3 81
JIMCIUTUTAHBI
KonTakTHas padora
— ayINTOPHBIE 3,58 96,75 0,89 24 0,89 24 0,89 24 0,89 24
3aHATHS:
IIpaxkTrueckue

3,6 96 0,89 24 10,89 24 0,89 24 | 0,89 24
sansaTus (113)

CamocrosiTe/ibHasA 44 120 111 30 1,11 30 1,11 30 1,11 | 30,0
pabora

KonrakTHas
CaMOCTOSITEIbHAS 0,45 0,15 0,15 0,15
paborta

4,4 1,11 1,11 1,11 1,11
CamocrosiTenbHoe

W3YYCHHE Pa3/ciioB 119,55 29,85 29,85 29,85 30,0
JICLIUIUTUHBL

Buabl KOHTpOJIS:

Buja koHTpOJIS 13
Y1

JK3aMeH 1,00 27,00 - - - - - - 1,00 | 27,00

KonrakTHas pabora —
MIPOMEKYTOUHAS 0,30 - - - 0,30
aTTecTalus 1,00 - - - 1,00

IloaroroBka k 26,70 ) i i 26.70
9K3aMEHY.

Bua urorosoro
KOHTPOJISAA:

3auer 3auer 3auer IK3aMeH

AHHOTanus pado4ye NPorpaMMsl M CHHUIIJIMHBI
«Hctopus (mcropusi Poccun, Bceoduiasi ucropus)»

1 Heab AMCHMIVIMHBI — (OPMUPOBAHHE Y CTYJCHTOB IIEJIOCTHOTO MPEACTaBICHUs 00
HCTOPUYECKOM NponuioM Poccun, ee Mmecte BO BCEMUPHO-HCTOPUYECKOM TPOLIECCE.

2 B pesyabTaTe H3y4eHHs] JUCHHUILUINHBI 00y4aI0IUICH T0JI/KEH

Obnaoams cneayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHXKEHUS:

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

3namy:

— OCHOBHbBI€ HaNpaBJIeHUs, IPOOJIEMbI U METOJIbl HICTOPUUYECKON HAYKH;

— OCHOBHBIE 3Talbl U KItOUeBble COOBITHS UCTOpUM Poccuu um Mupa; 0COOEHHOCTH Pa3BUTHS
POCCHIICKOT0 TOCYAapCTBa, BBIJAIOIINXCS JesiTee 0TedecTBEHHON 1 BceoOIel HCTOpUH.

Ymemy:

— COOTHOCHUTbH OOIIMEe MCTOPUYECKUE MPOLECChl M OTAeNbHbIE (DAaKThI; BBIBIATH CYIIECTBEHHBIC
4epThl HMCTOPUYECKHUX IPOLIECCOB, SBIEHUH M COOBITUH; aHAIM3UPOBATH COLUAIBHO-3HAYUMBIE
poOIIEMBI;

— (opmynupoBaTh ¥ apryMEHTHPOBAHO OTCTauBaThb COOCTBEHHYIO IO3MILHUIO 10 Pa3IUYHBIM
npobiemMaM UCTOPUH.

Bnaoems:

— MpE/ICTaBICHUSIMH 00 UCTOPUHU KaK HayKe, €€ MeCTe B CUCTEME 'yMaHUTApHOTO 3HAHMS;
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— MPECTaBIECHUSAMH 00 OCHOBHBIX 3Talax B UCTOPUH YEJIOBEYECTBA U UX XPOHOJIOTHH;

— KaTeropuajbHO-TIOHATUIHBIM alapaToM U3y4aeMON AUCLUIIINHBL

— HaBBIKaMM aHAJIM3a UCTOPUYECKUX UCTOYHHUKOB.

3 Kpartkoe conep:xanue JMCHUILTHHBI

Paszoen 1. Hcmopus 6 cucmeme coyuanvHo-cymaHumaphelx Hayk. Ochnogbl Mmemooonouu
ucmopuyeckou Hayku. Ocobennocmu cmanoeienus 2cocyoapcmeenHocmu 6 Poccuu no cpagnenuio ¢
€8pPONelCKUMU PAHHECPEeOHEeBEKOBbIMU 20CYOAPCMBAMU.

Mecro ucropun B cucreMme Hayk. lIpenMer ucropuueckoi Hayku. Ponb Teopum B mo3HaHuU
npoiioro. CymHocTs, GopMbl, PYHKIUU UCTOPUUYECKOTO 3HaHUA. [IOHATHE NCTOPUUECKOTO UCTOYHHKA,
KJaccu(uKanus MCTOPUYECKUX HCTOYHHUKOB. Mcropust Poccum — HeoThemiemas 4acTh BCEMUPHOM
UCTOPUH; 0011Iee U OCOOEHHOE B UCTOPUYECKOM Pa3BUTHH.

AnTponorenes. Heonutuueckas pesostouusa. ConuanbHblii cTpoil. Pasnoxenue nepBoOBITHON
o6muubl. IluBunmuzanuu JlpeBHero Boctoka. I['ocymapctBa anTmuHOcTH. Hapompl u  apeBHeime
rocyaapctBa Ha Tepputopun Poccun. OtHorenes cnasas. Benukoe Ilepecenenue naponos B 111-1V BB.

Tpaauuumonnsle GopMbl colMaNbHON OpraHU3aluy €BPONEHCKUX HApOJ0B B JOIOCY1apCTBEHHBIN
nepuoj. BO3HUKHOBEHHE paHHECPENHEBEKOBOM IOCYAapCTBEHHOCTH B EBporre.

OTHOKYJIBTYpHbIE M COLMAJIbHO-TIOJUTHUYECKHE  IPOLIECCHl  CTAHOBIEHUS  POCCUICKOU
rocygapcrBeHHOcTH. Hawano  poccuiickori  rocyaapcrBeHHOcTH. Kuesckas Pyce.  Ilpunsarue
xpuctuanctBa. Pycckue 3emnu B XII — XIII BB. MoHrosno-ratapckoe Hamectsue Ha Pycb. DkcnaHcus B
3amnaJHble U CEBEpO-3alaHble PyCCKUE 3eMIIN. BelnKkoe KHAXKECTBO JINTOBCKOE U Pycckoe rocynapcTso.

MecTo cpelHEBEKOBbs BO BCEMHpPHO-HCTOpHUYECKOM mporecce. CkiaaplBaHHME OCHOB
HallMOHAJBHBIX TocyAapcTB B 3amamuHoit EBpome. OO6pasoBanue Poccuiickoro rocymapcTtBa, ero
HCTOPUYECKOE 3HAYCHHUE.

Poccus B XVI B. - XVII BB. ¥ wmncrokoB Hooro BpemeHu. OCOOEHHOCTH COCIIOBHO-
npeacraBuTenibHo MoHapxuu B EBpome u Poccun. Hawanmo XVII Beka — »smoxa BceoOmero
eBporeickoro kpusnuca. CHHXpOHHOCTh KPU3UCHBIX CUTYalluil B pa3HbIX cTpaHax. «CMyTHOE Bpems» B
Poccun.

I'enesuc xanutanusma. Ero ¢opmsl U cocyiiecTBoBaHHME ¢ 3JeMEHTaMu (eojanusma.
OcobeHHOCTH — pa3nuuHbIX  pernoHoB  EBpombl.  ®opMupoBaHume MupoBoro psiHka. [logbem
MaHy(QaKTypHOro npou3BoacTBa. @OpMUPOBAHUE BHYTPEHHUX PHIHKOB.

I'ene3uc camonepxasus B Poccun. «Bropoe u3ganue» kpernoctauuectsa — CoOOpHOE yllOKEeHUE
1649 r. u ropuanyeckoe opopMiIeHHE KpEeOCTHOro npasa. Cekynsipusanus pycCKon KyJIbTypBhl.

Paszoen 2. Om Hosozo k Hosetiwemy eapemenu. Poccutickaa umnepus ¢ XVIII- nauane XX 6.

Poccuiickoe rocynapctBo B XVIII Bexe — Beke MoaepHu3anuu u npoceemienus. Pegopmer [lerpa
I xak mepBast mOMBITKa MOAEPHU3ALMHU CTpaHbl, €€ ocobeHHocTu. PopmupoBanue Poccuiickoit nMnepuu.
OcCHOBHbIE HampaBJIEHUS «EBPOMEU3AIMN» CTPAHbI. OBOJIIOLMS COLUAIBHON CTPYKTYphl OOIIECTBA.
JlanbHeniee paciupenye rpasul PocCuiickon uMIepuu.

Uneiinpile W conmanbHO-nosMTHYECKHE  UMCTOKM  [IpocBemienuss.  OCHOBHBbIE — YepThI
IIPOCBETUTENBCKON UIEOJIOTUH: YEJIOBEK U FOCYAapCTBO, «ECTECTBEHHOE IIpaBo», dTUKA. Maes mporpecca
KaK TOCIOJICTBYIOIIEE TeUeHHE B 00LIECTBEHHOW MbICIU. Poccrs B 310Xy MPOCBEIIEHHOT0 a0CO0TH3MA.
Poccus u Espona B XVIII Beke. MI3MeHeHNs B MEXyHApOAHOM IOI0KEHUH Poccuiickoi UMIIEpUH.

Poccust B XIX croneruu. [IpomsinienHsiil nepeBopoT B EBpone u Poccuu: obiiee u ocodeHHoe.
Baxmueiimme ycioBus mepexona Poccuu K HMHAyCTpHATbHOMY OOIIECTBY — PpEIIEHHE KPECThSIHCKOTO
BOIIPOCA M OTpPaHUYEHHE camojepkaBudA. [[IUTENbHOCTb, HENOCIEAOBATEIBHOCTh, LHUKINYHOCTh
mporecca OypxkyaszHoro pegopmupoBanus. EBpornetickas pesomonust 1848—1849 rr. Urtoru, 3nauenue,
HMCTOPUYECKHUE TIOCIEACTBHUA.

Posib cyObekTHBHOTO (hakTopa B mpeoposieHuH oTcraBaHus. Pegopmbr XIX Beka, X 3HaueHHeE.
OO01ecTBeHHbIe ABIKEHNS B XX Beke.

Poccus u mup Ha pyOeke BEKOB: HEPaBHOMEPHOCTb M NMPOTHBOPEUYMBOCTH pazBuTus. OOiue
WUTOTH POCCUHUCKON MOJEpHU3ALMNH K Hadally XX BeKa.

CootHomienne nonutuueckux cuin B Poccum B Hauane XX Beka. Hapacranue kpusuca
camonmepxkaBus. llepBas  poccuiickas  peBomorus.  OOpa3oBaHHE  MOJUTHYCCKUX  TMAPTHH.
I'ocypmapcrBennass ngyma Hagasa XX BeKa Kak IIEPBBIM ONBIT POCCUMCKOIO IapiamMeHTapu3Ma.
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CronwsimmuHcKas arpapHas pedopma. IlepBas mupoBas BoitHa W ydactue B Hed Poccum. deBpanbckas
peBotonius 1917r. 1 KOpeHHbIE U3MEHEHHUSI B IOJTUTUYECKOM )KU3HU CTPaHBbI.

Pazoen 3. Bcemupro-ucmopuueckuii npoyecc u XX eex. Om cosemckozeo 2ocyoapcmea K
cogpemennou Poccuu.

dopMHUpPOBaHUE U CYIIHOCTH COBETCKOTro cTpost (1917-1991rr.). Mapkcu3m Kak HI€0JI0THYECKas
OCHOBA PEBOIIIOIMOHHBIX MTPeoOpa3oBaHuii u poccuiickue peanuu. [loaroroska u modena OKTIOPHCKOTO
Boopy:keHHOro BocctaHus B Ilerporpage. II Bcepoccuiickuii cbe3g COBETOB M €ro  peulIeHUs.
DOKOHOMHYECKass W COLMAIbHAS MOJUTHKA OOJBIIEBUKOB. ['pakaaHCKas BOWHA W WHOCTpaHHAS
uatepBeHnus. Cynpba m 3Hauenne HOIla. YTBepkaeHwe OIHONAPTHHHOW MOJUTHYECKONW CHCTEMBI.
O6pazoBanue CCCP. ITonmutnueckas 6oppda B maptuu u rocyaapcrse. CCCP B ropl epBbIX MATHIETOK
(konerr 20-x rr. — 30-e rr.). d@opmupoBaHue pexuma JuYHOW Biacth CTaauHa W KOMAaHJIHO-
aJMMHHUCTPATUBHON CHUCTEMBI ynpasiieHus rocyaapctBoM. Toramurapusm B EBpone u CCCP: obuiee u
ocobennoe. Buemuss nomutuka CCCP B 20-30-¢ rr. Jlearensnocts KomunTeprna. CCCP Bo BTOpOit
MupoBoil u Benukoit OtedyectBenHnoit BoitHe. Pemarommii Bkimax Coerckoro Coroza B pasrpom
(dammsma.

N3MeHeHne COOTHOWLIEHUS CHJI B MHUpE IOCI€ BTOPOM MHUPOBOW BOMHBI. Hawano «xosiogHoun
BoiHBDY. «[lokTpuna Tpymsna» u «llman Mapmamnay. @opMupoBaHue OHUIOISIPHOTO MUDA.
B3aumooTHomeHuss co crpaHamMu «HapogHOW Jemokparum». Co3nanue CoBeTa 3KOHOMHUYECKOMN
B3aumonomonti. Kondmukr ¢ FOrocnasueit. Opranuzanus CeBepoariantuueckoro gorosopa (HATO).
Coznanue Opranuzanuu Bapiasckoro norosopa. Boiina B Kopee. TpynHOCTH OCIEBOEHHOTO pa3BUTHS
CCCP. VYxecTtoueHHe MOJUTUYECKOTO PEKUMA U HUIEOIOTHYECKOro KOHTpois. IlombiTku oOHOBIEHUS
«rocyaapctBeHHoro conuanusmay. XX cbe3n KIICC u ocyxnenue kynbra juuHocTd CranuHa.
«OTtTenenb» B AYXOBHOH cdepe.

OkoHOMHUYecKHne pedopMbl cepenHbl 60-X TOI0B, MPUYMHBI X HE3aBEePIICHHOCTH. «I 0cyaapcTBO
6nmaroneHcteus». IV u V Pecriy6nuka Bo @pannun. O6pazoBanue u paspurue OPI. «DxkoHOMUYEckoe
yyno» Snonun. Pacnan kononuanbHOM cucteMbl. HeokoncepBaTuaM BenukoOputanuu. Peliranomuka B
CIIIA.

Hapacranue kpu3uCHBIX sIBIEHUM B COBETCKOM obmiectBe B 70-¢ — cepenune 80-x romos. Homas
Koncturynusa CCCP. Konnenmust «pasuroro counanuzma». Baemnss nonutuka CCCP B koHue 60-x
Hayase 80-X IT.: OT pa3psaIKi K 000CTPEHUIO MEXKAYHAPOAHON OOCTaHOBKHU.

«[lepecTpoiika»: CyIIHOCTb, ILENIH, 3aJaud, OCHOBHbIE dTambl, pe3yinbrarel. Pacman CCCP.
O6pazoanue CHI'.

CraHoBNIeHME HOBOM poccuiickoil rocymapctBeHHocTH (¢ 1991- mo Hactosuiee Bpewms).
JInGepasnbHasgs KOHUENIUS POCCUMCKUX pedopM: Mepexol K PBIHKY, (OPMUPOBAHUE TIPa)JaaHCKOIO
obmiecTBa U mpaBoBoro rocyaapctBa. «lllokoBas Tepamus» skoHOMHYecKHX pedopm B Hadame 90-x
ronoB. Koncrurymus Poccuiickoit @enepannu 1993r. MexunanuonansHbeie oTHOIeHUs. [lonutrueckue
NapTUU M OOIECTBEHHBIE JBIKEHUS Poccuu Ha coBpeMeHHOM sTare. Poccust Ha myTH MOJIEpHU3ALUY.
Poccus B cucreme MUpOBOM SKOHOMHUKH U MEXITYHApPOJIHBIX CBs3el. HOBBIE reonoInTHYecKoe peanun B
MHpPE U UX BIMSHUE HA BHELIHIOIO MOJUTUKY Poccuiickon denepanuu.
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4 O0beM yueOHOM JUCUUIIJIMHBI

Buj y4eoHoii pa6oThi Obnem AnCunMIIHHbE
3E Axkaa. 4 | Acrtp.u

OO01asi TPY10€eMKOCTh M CHUTITHHbBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,3 48 36
Jlexkuun 0,9 32 24
[IpakTuueckue 3anstus (I113) 0,4 16 12
CamocrosiTesibHas padora 1,7 60 45
KoHTtakTHas camocTosTenbHas pabota 17
CaMocTosITeIbHOE U3YUEHUE PA3/AEI0B IUCLHUIIIMHbI ’ 60 45
Bua koHnTpoJIs:
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MpoMeKyTOYHAS aTTECTAIMS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: OK3aMeH

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIIMHBI
«IIpaBoBenenmne»
1 Heap AUCHMIUVIMHBI — OBJIAJICHHME OCHOBAaMH IPABOBBIX 3HAHWI; (POpMUpPOBaAHUE OCHOB
MIPaBOBOM KYJIBTYPbI U IPABOMEPHOTO MOBEACHUSI IPAXKIAHIHA CTPAHBI.
2 B pe3yabTaTe M3y4eHUs IMCUMILIUHBI 00yYaIOMIACA 0JIZKEeH:
Obnaoams cleAyOIUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:
VK-11.1, VK-11.2, VK-11.3, OIIK-3.3; OIIK-3.9, OIIK-3.10, OI1K-3.13.
3Hnameo:

— OCHOBBI POCCHMCKON MpPaBOBOW CHUCTEMBI M POCCHICKOIO 3aKOHOJATEIbCTBA, OCHOBBI
opranm3anii ¥ (GYHKIMOHUPOBAHHUS CYAEOHBIX M  HMHBIX TPABONPUMEHUTENBHBIX U
MIPaBOOXPAHUTEIHHBIX OPTaHOB;

— MpaBOBbIE M  HPABCTBEHHO-dTUYECKHE HOPMBI B  cdepe  MpopecCHOHATBHOU
JIeATEIbHOCTH;

— TPaBOBBIE HOPMBI, PETYIHUPYIOIIME OTHOLICHHE YeJIOBeKa K 4YeNOBeKY, OOIIEeCTBY,
OKpYKarollleil cpese;

— TpaBa U 00sI3aHHOCTH TPaXTaHIHA,;

— OCHOBBI TPYJIOBOTO 3aKOHOJATENIbCTBA;

— OCHOBBI XO3SIICTBEHHOTO TIPaBa;

OCHOBHBIE HAIIPABIICHNs AaHTUKOPPYNIIMOHHON JEATENBHOCTH B PO
Ymemo:

— HCIIOJIB30BaTh dTUYECKHUE W TPABOBBIC HOPMBI, PETYIUPYIOIMINE OTHOIICHHE YeTOBEKA K
YeNoBEeKy, OOIIECTBY, OKpYXKAlIIeW Cpele, HCIONb30BaTh IpaBa M CBOOOABI UYEJIOBEKA H
TpakJIaHWHA TIPU Pa3pabOTKe COIUATBHBIX TPOCKTOB;

— HWCIOJB30BaTh W COCTABJISITh HOPMATHUBHBIE M TPABOBBIE JIOKYMEHTHI, OTHOCSIIHECS K
npohecCHOHANBHOM JESITeNbHOCTH, MPEANPUHAMATh HEOOXOJMMBIE MEphl K BOCCTAaHOBIICHHUIO
HapyIIEHHBIX MPaB;

— peanu30BbIBATH MTpaBa U CBOOOIBI UETIOBEKA U TPAXKIAHWHA B PA3IMYHBIX cepax

KU3HEAESTEIIbHOCTH.
Bnaoemu:
— HaBBIKaMH NPUMEHEHHS 3aKOHOATENIbCTBA IIPU PEILICHUHU PAKTUYECKUX 3a/1a4.
3 KpaTkoe coaep:kaHue JUCHUNIHHBI
Pazoen 1. Ocnoswt meopuu cocyoapcmea u npasa
1.1 OcHoBBI TEOpUU rocyaapcTaa
1.2 OcHOBBI TeOpHH MpaBa
Pa3zoen 2. Ompacau nybnuunozo npasa
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2.1 OCHOBBI KOHCTUTYIIMOHHOTO TTpaBa

2.2 OCHOBBI a]IMHHHUCTPATUBHOTO TIpaBa

2.3 OCHOBBI YTOJIOBHOTO ITpaBa

2.4 Koppymius Kak COIMaIbHOE U IPABOBOE SIBJICHHE B COBPEMEHHOM OOIIECTBE

2.5 OCHOBBI 3KOJIOTHYECKOTO MpaBa

2.6 HopmaTuBHOE MpaBOBOE peryivpoBaHUe 3aluThl HHPopManuu. [IpaBoBbIe OCHOBBI 3aIIUTHI

roCyJ1apCTBEHHON TaiHbI

Pazoen 3. Ompacau wacmnozo npasa

3.1. 'paskianckoe mpaBo: OCHOBHbIE MOJI0XKEHUS OOLIEH YacTH.

3.2. ABTOpPCKOE U MTAaTEHTHOE MPAaBO U MPABOBasi 3aIlIMTa PE3yJIbTATOB HHTEIUICKTYaIbHOM.

3.3. OCHOBBI X0O35UCTBEHHOTO (IIPEANPUHUMATEIHCKOTO) IPaBa.

3.4. OCHOBBI CEMEWHOTO TIpaBa

3.5. OcHOBHI TPYIOBOTO MpaBa

Pazoen 4. Ocobennocmu npasogoeo pezyiupoéanusi npo@eccuoHAIbHOU 0esmeibHOCmU 8
OMOENbHBIX OMPACTAX XUMULECKOU NPOMbBIULIEHHOCTNU

4.1 OcHOBBI HAlIMOHAJILHOM OE30MACHOCTH, TOCY/IAPCTBEHHOM MOJIMTUKHU U 3aKOHOJATEIbCTBO B
o0actu obecriedeHus sIepHON U paauaIliOHHON 0€301aCHOCTH.

4.2 OcoOEHHOCTH  TPAaBOBOTO  PEryJIHMPOBAHUS
MIPOMBIIIIJICHHOCTH.

4.3 HopmatuBHO-TIpaBOBasi 0a3a peryiMpoBaHUs XUMHUYECKOW W HE(PTEXUMHUUECKOW OTpaciu B
Poccun.

4 O0beM yueOHO# TUCHMILIUHBI

pabOTHHKOB  XHMMHUYECKOU

Tpyna

Bup y4eOHoii padoThI O0nem AnCHNIIHALE
3E Akan. 4 | AcTp. 4
OO0mas TPy10eMKOCTh THCIIHILTHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBIE 3AHATHS: 0,45 16 12
Jlexun 0,45 16 12
[Tpaktuueckue 3ansatus (I113) - - -
CamocrosiTesibHas padoTa 2,1 76 57
KoHnTakTHas camocTosiTellbHas paboTa 21 0,2 0,15
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJI0B JUCIUILIMHbI ' 75,8 56,85
Buj kouTpoas: 3auer
AHHOTAIUs padoyeil MPporpaMMbl U CHHIJIHHBI
«Puirocopusn»
1 Heap aucummaunbl «dwiocopus» — chopMHPOBATH y CTYACHTOB KOMILUIEKCHOE

MPEJCTAaBICHUE O POJIM U MecTe (puiocopuu B cHCTEME TYMAaHUTAPHBIX, COIMAIBHBIX M €CTECTBEHHBIX
HayK, IIO3HAKOMHUTb HMX C OCHOBaMH (UIOCOPCKOrO 3HAHUSA, HEOOXOIUMBIMH JJIsi peIlleHus
TEOPETUYECKHUX U MPAKTUYECKUX 3a/1ay.

2 B pe3yabTaTe H3y4eHUs] JUCHHUILINHBI 00y4aIOIUIICS 10JI5KEeH:

Ob6nadams cneayrOIUMU KOMIIETEHIMAMHI U WHAUKATOPAMH UX JTOCTH)KEHUS:

VYK-5.4, VK-5.5, YK-5.8, YK-5.9, YK-5.14.

3uamo:

OCHOBHOE COj/Iep)KaHHME TJIaBHBIX (UI0CO(CKUX IIKOJ M HANpaBl€HUH, MpenCcTaBUTENEeH ATHX
IIKOJI, CBSI3b M pa3nuyue HX QUIOCOPCKUX HJEH, CBA3b HCTOPUKO-(PMIOCOPCKUX KOHIEMIUH ¢
COBPEMEHHBIMHU MPOOIeMaMU HHINBUAYAIbHON U 00IIECTBEHHOM KU3HH;

Ymemy:

IIOHUMAaTh U aHAJIM3UPOBATh MUPOBO33PEHUYECKHE, COLMAIbHBIC M WHAMBUIYAJIbHbBIE MPOOIEMBI
COBPEMEHHOW J>KM3HHU; TPaMOTHO BECTU JUCKYCCHIO, AaHAJIM3UPOBATh OCOOEHHOCTH MEXKYIbTYPHOTO
B3aUMOJICHCTBUS, OOYCIIOBJIICHHBIC pPA3IMYMEM 3TUYECKHUX, PEIUIHMO3HBIX U LIEHHOCTHBIX CHCTEM,
ONUpasch Ha HapaOOTaHHBIN B UCTOpUU (UIOCOPUU MaTepUall; MPUMEHATH MOTy4eHHbIe (uocodcekue
3HaHUS K pelIeHUI0 Npo(ecCHOHAIBHBIX 3a/1a4;

Braoemy:
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NpelIcTaBlIeHUsIMU O Quiiocopun Kak HayKe U CHCTEME LIEHHOCTEH, ee MecTe B CHCTEMe
TYMaHUTApPHOTO 3HAHMS; OCHOBAMH (PHIOCO(PCKOTO MBIIIUICHUS; KaTETOPHALHBIM allllapaToM H3y4aeMoit
JTUCHUIUIMHBL, (QUIOCOQCKUMH METOJaMH aHallh3a pPa3IMYHBIX MpoOsieM, HaBbIKaMu (uitocodcekoit
KYJIBTYpBI JUIsI BBIPAOOTKH CHCTEMHOTO, LIEJIOCTHOTO B3IJIAJA HA JEHCTBUTENBHOCTh U MECTO XUMHUH U
XUMHUYECKON TEXHOJIOTUHU B LEJIOCTHON KapTHHE MHUpA.

3 KpaTkoe conep:kaHue JHCHUTIMHBI

Beenenue. dunocodusi, ee MpoUCX0XKIACHUE U POJIb B 0OILIECTBE.

Paszoen 1. Ocnosuvie ghunocoghckue wikonol.

Antnunas ¢uiocodbus (mocokparuku, coductel, Cokpar, Jemokput, IlmaroH, Apucrorens,
AITMHUCTHYECKU-pUMCKas (unocodus). OcHOBHbIE NMPOOIEMBI CPEIHEBEKOBON (GHIOCOUN U SMOXHU
Bozpoxnaenus. ®unocoduss Hoporo Bpemenu (XVII — XVIII BB.) Uneonorus IIpoceemenns. Hemenkas
knaccuaeckas Qumocodus. Pycckas dunocodpus XIX — XX BB. OCHOBBI MapKCHUCTCKOH (UIOCO(PUH.
OcHoBHbIE HaMpaBJIeHHs] COBPEMEHHON (HUIOCOPUH.

Pa3zoen 2. Qunocoghckue konyenyuu 6vimus u NO3HAHUL.

[Tpo6nema ObiTust B uctopuu unocodpuu. [ToHATHS MaTepHaTbHOTO U HeanbHOro. OCHOBHBIE
¢unocodckre HampaBlIEHUS: MaTepHaIN3M M HAeanu3M. lIpuHIuN r100anbHOTO 3BONIONMOHM3MA B
COBPEMEHHOW Hay4yHOU KapTHHE MUDA.

Konuemnuy npocTpaHcTBa U BpEMEHH B UCTOPUH (GHIIOCO(UHU B HAYKH.

[Tpoucxoxnaenue co3Hanus. Ponb Tpyaa B NpoOUCXOXKACHUM co3HaHMs. MaeamucTudeckue u
MaTepUaIuCTUUeCKue KoHLenuuu co3HaHus. CoszHanue um Mo3r. CosHaTelnbHOE U OEcCO3HATENbHOE.
Cosznanue 1 s13pik. CO3HaHHE U CAMOCO3HAHUE.

KoHuenmuy THOCEONIOTHH B HCTOPUH (HMIOCO(UU: CEHCYalnHu3M, PAIllMOHAIN3M, CKETTHIIN3M,
arHOCTHIIM3M, KOHLEMIUS BPOXKIEHHBIX HJEH, anmpuopu3M. [luanekThka IMO3HAHUS: YyBCTBEHHOE U
panmoHanbHOe. OCHOBHBIE TEOPHH UCTHHBI.

Pasoen 3. Ilpobaemsl uenosexa 6 punocoghuu.

UYenoBek kak mnpeamer ¢uiocodckoro aHanuza B uctopuu Quiocoduu. IIpoucxoxaenue
YeloBeKa: MPUPOJHBIC U COIUANBHBIE YCIOBHS aHTPOIMOCOIMOreHe3a. bronornieckoe U colMalbHOE B
qenoBeke. MIHAUBHT, MHAUBHIYaIbHOCTD, TUYHOCTD.

CMmbIC KM3HH U TpedHa3HaueHHe uenoBeka. JKu3Hb, cMmepTh, OeccmepTtue. JIBHkeHue
HEHACWJIHS, €ro poJib B COBpeMeHHOH >xu3Hu. Llemn m nennoctu. CBoOoma BOIM M OTBETCTBEHHOCTh
TUYHOCTH. HpaBCTBEHHBIE, peIUTHO3HbIE, SCTETUYECKUE [ICHHOCTH.

Pazoen 4. Qunocogus ucmopuu u oowecmesa

YenoBek B CHUCTEME COIHMAIbHBIX cCBsized. JIMUHOCTH W Macchl, cBOOOAa M HEOOXOAWMOCTD.
@unocodust uctopuu: (GOpPMALMOHHAS W IUBHIN3AIMOHHAS KOHIEMIMH HCTOPHYECKOTO pa3BUTHSL.
[IporpeccucTckue © NHUKIMYECKHE MOJIENU pa3BUTHUS. [700anbHbIE TPOOJIIEMbI COBPEMEHHOCTH.
Konnenmus ycTo4ruBOro pa3BUTHs U CLIEHAPUU Oy TYIIETO.

ObmectBo u ero crTpykrypa. ColumanpHas, NOJUTHYECKass M JyXOBHasg cdepbl 0OOIIecTBa.
Konuenmun rocynapcrtsa B ucropun ¢uiiocodcekoid Mbicnu. ['paxknaHckoe oOIIECTBO U IMPaBOBOE
roCyJ1apCcTBO.

Pazoen 5. Qunocoghckue npobaemvl Xumuu u XuMuueckol mexHoa02uu

Hayunoe u BHeHayyHOe 3HaHue. CTPYKTypa HAYYHOTO 3HAHUS, €r0 METOJbI U opmMbl. HayuHbie
PEBOJIOIIMM W CMEHA THUIIOB palMOHAIFHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKa HAayKH |
OTBETCTBEHHOCTb YYEHOTO.

[Tpobnema cooTHOIIEHUST HAyKHM M TeXHHUKH. COIMaIbHBIE TMOCIEACTBUS HAYYHO-TEXHUIECKOTO
mporpecca. DTHUECKHUEe U IKOJIIOTUYECKUE UMIIEPATUBBI PA3BUTHS HAYKU M TEXHHUKH.

MecTto XMMHH B CHCTEME €CTECTBEHHBIX Hayk. OcCHOBHas mpoOieMa XHMHUHM KaK HayKH W
npousBojcTBa. llemn u 3amaum xumudeckoil TexHomoruu. Crenuduka XHUMHKO-TEXHOJIOTHYECKOTO
3HaHUA: PyHAAMEHTaIbHOE U MPUKIIATHOE, SMIIUPHIECKOE U TEOPETUYECKOE.
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4 O0beM yueOHOH THCHMTILTHHBI

Bunel yue6HOI paboTh OGBeM AHCIHILIHHEL
3E Axkan. 9 Actp. u

O01asi TPY10€eMKOCTh M CHUTTHHBI 4 144 108
KonTakTHasi paboTa — ayINTOPHBIE 3aHATHS 1,33 48,4 36,3
Jlexuuu: 0,89 32 24
[IpakTuueckue 3aHsTHSL: 0,44 16 12
CamocrosiTejibHas padoTa: 1,67 60 45
CamMocTosITeIbHOC H3YUYCHHE Pa3/IeIOB JUCITUILUIMHBI 1,67 60 45
9K3aMeH 1 36 27
KoHTtakTHas paboTa — MpoMeXyTOYHAs aTTECTAIIHS 1 0,4 0,3
[ToaroToBKa K 3K3aMeHy 35,6 26,7
Bujg koHTpOJS: JK3aMeH

AHHOTaus padoyeil NPOrpaMMbl 1M CHHUIIJIMHBI
«OCHOBBI IKOHOMHUKH U yIIPaBJIeHHUs IPOU3BOJACTBOM»

1 Heap AMCHUIUIMHBI — TONYYCHHUE CHUCTEMbI 3HAHUH 00 SKOHOMHYECKHX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHMSI TPOMBIIUIEHHOTO MPOU3BOJCTBA B CHUCTEME HAIMOHAJIBHOW SKOHOMHKH,
(dbopMHpOBaHHE KOHOMUYECKOTO MBIIUICHUS M WCIOJIb30BAHUE IMOJNYYCHHBIX 3HAHUH B MPAKTUYECKOM
NESITEIbHOCTH.

2 B pe3yabTaTe M3y4YeHUS IMCUMILINHBI 00y4al0 M IACH 0JIZKeH:

Obnadoams cleayOIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHKEHUS:

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,
OI1K-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16, OIIK-3.17

3namy:

- OCHOBBI 5KOHOMUYECKOW KYJIbTYpPbI, B TOM UKCIIe (UHAHCOBOI rPaMOTHOCTH;

- OCHOBBI POCCHUICKOM ITPAaBOBOM CUCTEMBI U POCCUICKOTO 3aKOHO/IATENbCTBA, IPAaBOBBIE U HPABCTBEHHO-
ATHUYECKHE HOPMBI B cpepe mpodhecCHOHATBHON NeSTeIbHOCTH;

- IPaBOBbIE HOPMBI, PETYJIUPYIOLIE OTHOIIEHHE YeJIOBEKa K YeJIOBEKY, OOILECTBY, OKpPYXKAIOLIeH cpesie;

- OCHOBHbBIE KaTETOPUH U 3aKOHBI 5KOHOMHUKH;

- OCHOBBI 5KOHOMUYECKOM AEATETbHOCTU MPEINPUATHS, €0 CTPYKTYPY U OTPaCiIeBYIO CrIeLU(UKY;
KJ1acCU(UKALMIO TPEANPUSATHIA 110 TPABOBOMY CTaTYCY;

- COZIepKaHMe 3TAToB pa3pabOTKH ONEPAaTHUBHBIX IJIAHOB PabOThI EPBUYHBIX IPOU3BO/ICTBEHHBIX
MOIPa3ACIICHUN.

Ymemy:

- HUCIOJIb30BaTh 3HAHUS OCHOB SKOHOMHUKHM MpU MPUHATUU OOOCHOBAHHBIX PEIIEHUH B Pa3IMYHBIX
00J1acTSIX AeITeNbHOCTH;

- HCII0JIb30BaTh 3HAHUSI OCHOB SKOHOMMKH IPHU PEUICHUH TPOU3BOICTBEHHBIX 3a7ay;

- OCHOBAMH XO35IICTBEHHOI'O U KOJIOTHYECKOTO MPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHYECKUN aHAIN3 MHKEHEPHBIX PEIICHUH.

Bnaoems:

- HaBbIKAMHU BBIOOpa SKOHOMHYECKM OOOCHOBAHHBIX pEIIEHWH B  Pa3iMYHBIX  00JaCTsIX
KHU3HEIEATEIbHOCTH;

- MeToJaMH pa3paboTKu MPOU3BOJACTBEHHBIX MPOTrpaMM U IJIAHOBBIX 3aJaHUM UId MEepBUYHBIX
IIPOU3BOJICTBEHHBIX MOPa3/IECICHNN;

- HaBBbIKaMH BbIOOpA SKOHOMHYECKH 0OOCHOBAHHBIX PEIIEHUH C yUeTOM UMEIOIIUXCS OrPaHUYEHUH.

3 Kpartkoe conep:kanue JMCHUIITHHBI

Pazoen 1. Beeoenue. OcHo6bl pblHOUHOU IKOHOMUKU

Tema 1: DxoHOMHUYECKHE TMOTPEOHOCTH, Onara W pecypchl. DKOHOMHUYECKHE CHUCTEMBI M HUX
cyurHocTh. OOIeCTBEHHOE TMPOM3BOJACTBO U JKOHOMHUYECKHE OTHoueHus. IIpou3BoicTBeHHbIE
BO3MOKHOCTH OOILECTBA U SKOHOMHUYECKUI BBIOOP. KpHBasi mpon3BOACTBEHHBIX BO3MOKHOCTEH. 3aKOH
yOBIBarOIel TMpeACIbHOW TOJE3HOCTH. THIMBI W MOACIM DKOHOMHYECKHMX CHCTEM. OJIEMEHT
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SKOHOMMYECKOI cucTembl. TpaaunmonHas s3koHoMHu4ueckasi cucrema. CoOCTBEHHOCTh: ()OPMBI U ITyTH HX
npeoOpa3oBaHusl.

Tema 2: PeiHOYHBI MexaHM3M crpoca H mpenioxeHus. CoBeplleHHass M HECOBEPILIEHHAs
KOHKYpeHIIUH. ToBapHBIA (PBHIHOYHBIN) THI OOIIECTBEHHOTO Mpou3BoACTBA. CYIIHOCTh W YCIIOBUS
BO3HUKHOBEHHUSI pbIHKA. BBl phIHKOB M X cTpykTypa. @yHKIMuM peiHKa. ToBap u ero coiictBa. Crpoc
U MIpENJIOKEHUE Ha pbIHKE. [IoHATHE «QIaCTUYHOCTEY». DJIACTUYHOCTh CIPOCAa U IPEJIOKEHHS, TOUEUHAS
u nyrosas. CoBeplleHHass U HECOBEpIIEHHAs KOHKypeHUudu. Monomomusi. Makcumuzanus MNpuObLIN
MOHOIIOJIUCTOM. OJIUTrOnous.

Tema 3: [londaTre HaMOHATBHOW SKOHOMHKH, OCHOBHBIE MaKpOIKOHOMHUYECKHE IOKA3aTelH.
[ToHATHS COBOKYITHOTO CIPOCA U COBOKYITHOTO IPEIUIOKEHUs, (PaKTOPHI, BIUSIONINE HA UX U3MEHEHUS.
[ToTpebnenus u cOepexkeHus. IKOHOMHUECKUNA Kpyroobopot. [Ipon3BoacTBo, 0OMEH U pacupeesieHue.
[Torpebnenue, coeperxeHne, UHBECTULIMU TOBAPOB M YCIYT.

Tema 4: ®unancoBas cucrtemMa u (pruHaHCOBAs MOJUTUKA 001IecTBa. ['ocy1apcTBEHHBIN OIOKET U
rocyJ1apCcTBEHHbIN noir. Hamoru u Hajnorosas cucrema.

Paszoen 2. Dxonomuueckue ocnogwl ynpasieHus nRpou3800Cmeom

Tema 5: Ilpennpusitne Kak CyOBEKT PBIHOYHOTO XO3SMCTBA. OJKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTH WX MPOSIBICHUS Ha MpeAnpuatuu. Pojip crnenuanucra XMMUYECKOH MPOMBIIUIEHHOCTH.
[Ipennpusitue B CcUCTEME pHIHOYHOM »HKOHOMHUKM. Ilpenmpusitue — Kak cyOBeKT M OOBEKT
MpeANPUHUMATEILCKON JesSTeNIbHOCTH. 3aKOHOAaTeIbHas 0a3za MpeJIpUHUMATEIbCKON IesITeNbHOCTH.
HopMaTuBHO-TIpaBOBbIE aKThl, PErJaMEHTHPYIOUIME AEATEIbHOCTh mpeanpusatus. OpraHu3alloHHO-
npaBoBble  (OPMBI  MPEANPUHUMATENBCKONW JIEATEIBHOCTH M KPUTEpUU UX BbiOOpa. Dopmbl
coOCTBeHHOCTH. BHEUTHSISI 1 BHYTPEHHSS cpe/ia PEAPHUSITHSL.

Tema 6: MarepuanbHo-TexHUYEcKas 0a3a rnmpousBoacTBa. ChipheBas U TOIUIMBHO-IHEPreTHUECKAs
0a3a XMMHUYECKHX TPOU3BOACTB. IIpOM3BOICTBEHHAs NporpaMMa M MPOU3BOJICTBEHHAS MOIIHOCTD
npeanpusatis. KauecTBo 1 KOHKYpeHTOCTIOCOOHOCTh MPOAYKIIMU. DKOHOMUYECKOE 0O0OCHOBAaHUE BhIOOpa
ChIpbsl U TOIIMBA. PecypcocOepexenne. AnbTepHaTUBHbIE UCTOYHMK ChIpbsl W 3Hepruu. OpraHuzanus
CKJIaJICKOTO XO3SICTBa.

Tema 7: MarepuanbHO-TEXHUYECKHE pecypchl npeanpustus. OCHOBHBIE IPOU3BOJICTBEHHBIE
(GOHIBl XMMHUYECKHX HpPEANPUATHHA: MOHATHE, KiIaccupukauus U cTpykTypa. [loHaTne M cTpykTypa
OCHOBHBIX cpencTB. OLleHKa OCHOBHBIX CpPeACTB. MeToabl OIEHKM OCHOBHBIX (oHaoB. Ilokazarenu
UCIOJb30BAHUS OCHOBHBIX IPOU3BOACTBEHHBIX (POHMOB. M3HOC M amopTH3anus OCHOBHBIX (DOHIOB.
Onenka 3((PEeKTUBHOCTH HCIIOJIB30BAHMUSI OCHOBHBIX IPOU3BOJICTBEHHBIX (hoHAOB. Bocmpons3BoacTso
OCHOBHBIX cpencTB. OOOpOTHBIE CpeacTBa MPEINpPUATHS: MOHATHE, COCTaB M CTPYKTypa. McTOuHMKH
(dbopMupoBaHust 000pPOTHBIX cpencTB. ObopaunBaeMoCTh 0OOPOTHBIX CpelICTB. MaTepuanbHble 3anachl Ha
npeanpusatiy. OnpeaenaeHrne NOTpeOHOCTH B 000POTHBIX CPe/ICTBAX.

Tema 8: TpynoBsie pecypchl npennpusatus. [lepconan mpennpusatuss u ero cTpykrypa. OCHOBBI
OpraHu3aly TpyAa Ha NpeAnpusTHU. J(P(HEKTUBHOCT UCTIOIB30BaHU ITepcoHaia 1 pabouero BpeMeHH.
[IpousBoauTenbHOCTh Tpyda M oruiata Tpynaa. OpraHuzanus 3apaOOTHOW IUTaThl HAa MPEINPUSTHH.
CoctaB M CTpyKTypa HpOMBIIIIEHHO-IIPOU3BOJICTBEHHOr0 mepcoHana. IIpomsBoauTensHOCTh Tpyna:
MOHSTHE, TOKa3aTeld U METObl u3MepeHus. MunuBuayanbHas U oOIIeCTBEHHAs MPOU3BOAUTEIHLHOCTD
Tpyna. Pe3epBbl U (hakTOpbl MOBBIMIEHUS NMPOU3BOAUTEIBHOCTH Tpyna. POpMBbl, CHCTEMBI M pa3Mep
OILIaThI TPY/AA Ha IPEITPUITHH.

Pasoen 3. Texnuko-sKkOHOMUYECKUT AHANU3 UHHCEHEPHBIX PelleHUll

Tema 9: Jloxoapl W pacxoipl HAa TPOHM3BOJICTBO, M PEATH3ANHUI0 TPOMYKIIMH TPEIIPUSTHS.
W3 nep:xku mpou3BOACTBa MPOAYKINHU (C€6ECTOMMOCTS), MPUOBLIBL, pEeHTA0ETFHOCTD U IIEHOO0Pa30BaHHUE.
[TonsiTvie 3aTpaThl Ha MPOM3BOJACTBO U PEATU3ALMUIO MPOIYKIUHU (cebecTouMOocTh). Bunbl u 3HaueHue
knaccuukanuu 3arpar. CTpyKTypa 3aTpaT Ha NPOU3BOJCTBO U PEANM3ALUIO MPOIYKIMU. TeXHUKO-
SKOHOMUYECKUM aHalIu3 WHXCHEPHBIX pemeHnid. OcoOOCHHOCTH pacyeTa 3aTpaT Ha IMPOM3BOICTBO M
peain3alMio OPOAYKIMHM B KOMIUIEKCHBIX HpOM3BOACTBaX. OCHOBHBIE IIYyTH CHI)KEHHs 3aTpaT Ha
MIPOU3BOJICTBO MpoayKiuu. Jloxoasl npeanpustus. [lonaTue npubbLUIM U 10X0Aa MPEIIPUSITUS, METOIbI
ux pacuera. PeHTabenbHOCTb, €€ BHABI W MeETOAbl pacyera. [lyTW mOBBIIEHUS TNPUOBLIH |
peHTa0eIbHOCTH Ha MPEATPUATHSX.
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Tewma 10: [lenHooOpa3oBanue U TIieHOBash TMOJHWTHKA. lleHa Ha TPOMYKIIUIO W TMPUHIUIIBI
1eHooOpazoBanus. Bumasl ien. CTpykTypa IeHbl, cucTema IieH. B3anMocBs3u 1ieH u u3zaepxek. LlenoBas
nonutuka. Pa3paboTka 11eHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KPEIUTHBIE OTHOIICHUS TMPENNPUATHH U CHCTEMa HAJIOTOOOIOKEHHS.
[lonsitue, coctaB u crpykTypa (uHaHcoB mnpeanpusatus. [IpuHuunsr Hanoroo6bnoxxkenus. Hamorum u
IJIATEeKH, YCTAHOBIICHHBIC 3aKOHOJATEIBCTBOM: BHUJBI, CTABKH, OOBEKTHI HAJIOTOOOJIOKECHHSI U CPOKH
YIUIaThl Hajora B OIOIKET.

4 O0beM yueOHOH TUCHMILIUHBI

O0beM TUCHUTIINHBI

Buna yueOHoii padoThl 3E Axax v | Acrp. 4
OO0mas TPy10eMKOCTh THCIIHILTHHBI 3 108 81
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (113) 0,44 16 12
JlabopaTopHsie paboTsl (JIP) - - -
CamocrosiTejibHasi padoTa 2,10 75,6 56,7
KoHTakTHas camocTosTenbpHas pabora 0,4 0,3

2,10

CaMOCTOSITeIbHOE N3YUCHUE PA3JICIIOB IUCITUTLIHHEI 75,6 56,7
Bujg UTOrOBOro KOHTPOJIS: 3adeT ¢ OEHKOH

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIMHBI
«ConHaJbHO-TICUX0JOTHYECKHE OCHOBBI PA3BUTHS JIUYHOCTH

1 Heab AuCHUILUIMHBI — (QOPMHUPOBAHUE COIMAIBLHO OTBETCTBEHHOM JIMYHOCTH, CIIOCOOHOM K
CaMOOPraHU3alMK U PA3BUTHIO, YMEIOIIEH BBHICTPANBATh U PEAIM30BBIBATH CBOIO )KU3HEHHYIO CTPATETHIO,
CHOCOOHOM yMpaBisTh CBOMM BPEMEHEM B HOBBIX COI[MANBHBIX PEANHSX, B YCIOBHUSX HEMPEPHIBHOTO
o0pa3oBaHMs, YMEIOIIEH OCYIIECTBIATh COIMAIBLHOE B3aMMOJIEHCTBUE M pPEaTU30BHIBATH CBOIO POJIb B
KOMaH/IE.

2 B pe3yabTaTe u3y4eHUs JMCUMILIUHBI 00y4YAIOIMIACH 0JIZKeH

Obnaoams CleAyOIUMU KOMIETEHIIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

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, YVK-6.3, VK-6.4,
VK-6.5, VK-6.6, VK-9.1, VK-9.2, VK-9.3

3namy:

—CYIIHOCTh MPOOJIeM OpTraHU3alMKi U CaMOOPTaHU3AINH JTUYHOCTH, €€ MOBEACHHS B TPYIINe
B YCJIOBHUSIX COBPEMEHHOTO 00IIeCTBA M HEMPEPHIBHOTO 00OPa30BaHMS;

—METOABl CaMOOpPTaHU3AIMA ¥ PA3BUTUSA JIMYHOCTH, BBICTPAMBAaHUS W pealld3alluu
TPACKTOPUU CAMOPA3BUTHS, BBIPAOOTKH IIeNIeNOJIaraHUsl ¥ MOTHUBAIIMOHHBIX YCTaHOBOK, Pa3BUTHUS
KOMMYHHUKATHBHBIX CTIOCOOHOCTEH W MOBENICHUSI B TPYIIIIE;

—OOIIyI0 KOHIENIMIO TEXHOJOTUH OpraHU3allid BPEMEHH W TOBBIIIEHUS 3P (HEKTUBHOCTH
€ro HUCIOJIb30BaHUSA;

—METOANKA H3YYCHHUS COIHATHHO-TICHXOJOTHUECKUX SBICHUU B cdepe ympaBieHUs U
CaMOYMPABJIEHUS TUYHOCTHU, TPYIIIbI, OpraHU3aIUu.

Ymems:

—IUTAaHUPOBATh M pelIaTh 3aa4d JMYHOCTHOTO U TPO(ECCHOHATBHOTO Pa3BUTHS,

—aHAIU3UPOBATH CBOM  BO3MOXKHOCTM M OTPAaHUYEHHUS, HUCIOJIB30BaTh  METOIBI
CaMOJIMarHOCTUKH, CAMOITO3HAHUS, CAMOPETYIISIIUU M CAMOBOCITUTAHWS;
—yCTaHaBIMBaTh C KoJulerTaMu (OJHOTPYNITHUKAMHU) OTHOIICHUS, XapaKTepU3YIOIIUecs
3(PeKTUBHBIM YPOBHEM OOIICHUS;
—TBOPYECKHA TMPUMEHSATH B PEIICHUU MPAKTUYECKUX 3a]ad HHCTPYMEHTBI TEXHOJIOTHI
OpraHW3alliy BPEMEHU | MOBBIIICHUS Y(H(HEKTUBHOCTH €0 MCIIOIb30BaHUS.
Braoemy:
— COILMATBHBIMU M TCUXOJOTUIECKUMH TEXHOJOTHUSMHU CAMOOPTaHU3AINN U PA3BUTHUS JIMYHOCTH,
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BBICTPAWBaHUS M PeaT3alH TPACKTOPUH CaMOPa3BUTHSI,

— WHCTPYMEHTAMHU ONTHMHU3ALMHU UCIIOIb30BaHUS BPEMEHH, HABBIKAMU TUIAHUPOBAHMS JTMYHOTO U
y4e0HOro BpeMEHH, HaBbIKaAMU CaMO0OOPa30BaHuUs;

— TEOPETHYECKUMH W TPAKTHYECKUMH HABBIKAMU TPEAYNPEKICHUS W pa3pericHHs
BHYTPHJIMYHOCTHBIX M IPYIIOBBIX KOH(IUKTOB;

— CIoco0aMy MOTHUBAIIMH WICHOB KOJJICKTHBA K IMYHOCTHOMY U MPO(eCCHOHATBHOMY Pa3BUTHIO;

— CIIOCOOHOCTSIMH K KOHCTPYKTUBHOMY OOIICHHIO B KOMaHJIE, PEIIEKCUU CBOETO MOBEIACHUS
U JINJICPCKUMH Ka4eCTBAMHU,

3 KpaTkoe conep:kaHue JHCHUILIHHbI

Pasoen 1. Obwecmso: Hosbie ycio6us u pakmopvl pazeumusi IUYHOCHU

1.3 CoBpemeHHOE 00IIECTBO B YCIOBUSX TTT00AIN3AUN U HHPOPMATU3AIIH.

1.4 CoumanbHble MPOIECCHI

1.5 MHCTUTYTHI CONMAIN3ALNHT JINYHOCTH

1.6 HuctuTyT 00pazoBaHUs

1.7 CommanpHasi 3HAUUMOCTh TTpodeccu.

1.8 «Mos npodeccus B COBpEMEHHOM POCCHICKOM OOIIIECTBEY

Paszoen 2. Jluunocms. CoyuanvHule u RCUX0102U4eCKUe MEeXHOIO0SUU CAMOOPLAHUZAYUU U
Camopaszsumusl

2.7 Tlcuxonmorus TMYHOCTU

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHUS JIMYHOCTH

2.9 CamoopraHu3aius ¥ caMopeaiu3aius JUIHOCTH

2.10JInyHOCTH B CUCTEME HETIPEPHIBHOTO 00pa30BaHHS

2.1111enenonaranie B JUYHOCTHOM U MpodeccuoHaTbHOM pa3BuThu. [Ipaktukym «lloctpoeHue
KapbepbD».

Pazoen 3. I'pynna. Coyuanvhvle u NCUXOIOSUHECKUE MEXHONOUU ZPYNNOBO2O NOBEOeHUs U
Juoepcmea

3.6. Konnextus u ero popmuposanue. [Ipaktukym «Ilcuxonorus obmeHus»

3.7. Ctunu pykoBojacTBa u auaepctsa. [Ipaktukym «KomannoobpazoBanue. JInaepcTBoy

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

3.9. [IpakTukyM «MOTHBBI THYHOCTHOTO POCTa

3.10. ConmanbHO-TICUXOJOTHMYECKOe oOecreueHre YIpaBlIeHUsS KOJUIEKTUBOM. IIpakTukym
«VIcKyCCTBO YIpaBisTh COO0I

4 O0bem yueOHOH TUCHMILINHBI

O0beM TUCHUTLINHBI

Bup y4eOHoii padoThI 3F, Akan. u | Acrp.

OO01asi TPy10€eMKOCTb M CHUIIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,88 32,0 24
Jlexun 0,44 16,0 12
[Tpaktuueckue 3ansatus (I113) 0,44 16,0 12
CamocrosiTesbHasi padoTa 1,11 40 30
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
1,11

CamocTosiTenbHOE U3YUE€HHE Pa3/IeJ0OB JUCIUILIMHBI 39,8 29,85
Buna kouTpoJs: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIHHBI
«O0masi ¥ HeOPraHM4YeCKass XUuMMI»
1 Heab TUCHMIUIMHBI — TPUOOpPETEHNE 3HAHUI M KOMITETCHIIUM, (OpMUpOBaHUE COBPEMEHHBIX
MIPEJICTABICHUIA B 00JIACTH TEOPETUIECKUX OCHOB XUMHH U XUMHH JIEMEHTOB.
2 B pe3yJabTaTe U3y4YeHHUs JUCUMILIMHbI 00y4AIOIIHUICH 10JI7KEH:
Obnadams ClieAyIOUUMU KOMIIETCHIUSIMU U UHAUKATOPAMH UX JTOCTHXKCHHUSI:

OIIK-1.1; OIIK-1.5; OIIK-1.9.
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3namo:

— DJIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TECOPMM XHUMHYECKON CBSI3M B COCAMHEHMSX Pa3HBIX THUIIOB, CTPOCHHME BELIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUY;

— OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHHS XUMHUYECKMX IIPOLIECCOB U XAPAKTEPUCTHUKU
PABHOBECHOI'O COCTOSIHUS;

— METO/bI ONIMCAHNS XMMUUYECKUX PAaBHOBECUH B PACTBOPAX JIEKTPOJIUTOB;

— CTPOEHHE U CBOMCTBA KOOPAMHALMOHHBIX COCIMHECHMUI;

— IIOJIyYEHHUE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX HEOPTaHUYECKHUX BELIECTB.

Ymemo:

—  BBIIOJHATH OCHOBHBIE XMMHMYECKHE OIEpallUd, OINPEAEIATh TEPMOJMHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX pEaKLUil U paBHOBECHbIE KOHIIEHTPALIMU BEIIECTB;

— HCIIOJIB30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TCPMOJAMHAMUYECKUE CIIPABOYHBIC JaHHbBIC IS
pemeHust MpoheCCHOHABHBIX 3a/1a4;

— MIPOrHO3UPOBATh BIMSHUE PA3JIMYHBIX (PAKTOPOB HA PABHOBECHE B XMMUUYECKHX PEAKLIUX.

Braoemy:

— TEOPETUYECKUMHU METOJAMH OIUCAHUS CTPOCHMS U CBOMCTB MPOCTHIX U CIOXHBIX BEILIECTB Ha
OCHOBE DJIEKTPOHHOTO CTPOEHHs HMX aTOMOB M IIOJOKEHHS B INEPUOJUYECKOM CUCTEME XMUMHUYECKUX
JJIEMEHTOB;

— OCHOBHBIMU HaBbIKaMU pa0OThl B XUMUYECKOW J1ab0opaTopuu;

— SKCNEPUMEHTAILHBIMU METO/IaMHU OIPEJeJIEHUs] HEKOTOPBIX (DU3MKO-XUMHUYECKHUX CBOMICTB
HEOPraHWYECKUX COCAVHEHUM.

3 Kparkoe coaepxxanue JUCUUIIIHMHBI

Pa3zoen 1. Ilpunyunvr xumuu

1.1 Ctpoenue aroma.

BonnoBeie  cBoiicTBa  MarepuanbHBIX ~ OOBEKTOB. YpaBHeHue je¢  bpoitng.  CooTHolieHue
HeonpeneneHHocTei ['elizen6epra. IlonsaTHe o kBaHTOBOW MexaHuke U ypaBHeHuu Ipenunrepa.

1.2 Tlepuonnyeckuii 3aK0H U MEPUOIUYECKasi CHCTEMA.

CoBpemeHHass (GOpMyYIMpPOBKa NEPUOIUYECKOro 3akoHa. llepmogmueckas cuctemMa M €€ CBA3b CO
CTPOCHHEM aTOMOB. 3alOJIHEHUE 3JIEKTPOHHBIX CJIOEB U 000JOYEK aTOMOB B MEPUOAMUYECKON cHucTeMe
anemenToB J[.1. Menaeneera.

1.3 OkuCIUTENEHO-BOCCTAHOBUTEIHHBIE MTPOIIECCHI.

Crenenn okucineHus. BakHelne OKMCINUTENM U BOCCTAHOBUTENM. BakHeHIIne cXeMbl MPEBPALCHUS
BEILIECTB B OKMCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUSX.

1.4. Xumuueckas CBs3b U CTPOESHUE MOJIEKYIL.

KoBasleHTHast CBA3b, OCHOBHBIE IIOJIOXKEHUS METOJA BAJNCHTHBIX CBsA3ed. PaccMoTpeHue cxem
NEepeKpbIBaHUS aTOMHBIX opOuTanel mpu oOpa3oBaHMU CBsA3el B Mojekynax. [ mOpuau3aius BOJTHOBBIX
¢bysakuii. OCHOBHBIE TIOJIOKEHUSI MeTo/la MoieKysipHbIX opoutaneit (MO JIKAO). Merox 'mmnecnu.
OOmue cBeneHUST O KOMIUIGKCHBIX — COEAMHEHHUSX, MX CTpOoeHHe. MeXMOoJleKysipHas H
BHYTPUMOJIEKYJISIpHAsE BOJOPOAHAs CB3b. MIOHHAsA CBSA3b KaK IPENENbHBIN Cly4all KOBAJICHTHOM CBSI3U.
OOme mnpencTaBleHUs] O MEXMOJEKYISIPHOM B3aMMOJCHCTBUM: OPHEHTAIlMOHHOE, HMHIYKIIMOHHOE,
JIMCTIEPCUOHHOE B3aUMOJEHCTBHUSI.

1.5. IlonsiTHE O XUMHUUYECKOI TEPMOIMHAMUKE.

Tepmonnnamuyeckue (QpyHKIMM COCTOSIHHMS (XapakTepucThuueckue (QpyHkuuu). BHyTpeHHsAs sHeprus u
SHTANBNNA, UX (U3NYECKUH cMbIcI. TepMoXuMus M TepMOXMMHUYECKHE ypaBHeHus. 3akoH ['ecca u
cienctBus u3 Hero. [loHsTHE 006 PHTpONMM, aOCOMIOTHAS SHTPOMNUS M CTPOCHHE BelecTBa. M3meHneHnue
SHTPONUH B Pa3IMYHbIX ITpOLIECCaX.

1.6. [ToHsITHE O XUMUYECKOW KHHETHKE. XMMUYECKOE PAaBHOBECHE.

OpHocTaguiHBIE M CIIOXKHBIE PEAKIMHM. 3aKOH AecTByrommx Macc. KoHcTaHTa CKOpOCTH pEakKLMH.
MoneKkynspHOCTh U MOPSAOK PEAKIUH. 3aBUCUMOCTb CKOPOCTH PEAaKIMH OT TEMIIEPaTyphl; SHTAJIBIINS
aKTUBALMU. | OMOT€HHBIN U I'€TEPOreHHbIN KaTalu3.

UctunHoe u kaxkymieecsa paBHOBecHus. KoHcTaHTa Xumuyeckoro paBHoBecus. CwmenieHue
XUMHUYECKOro paBHOBecus, npuHuui Jle-llarense — bpayna.
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Oneprusi ['mb06ca, ee CBA3b C SHTpONMHEH U AHTANIbNHEH. Pu3ndeckuit cMbica sHepruu [ 'udoca.
DHTPONMUUHBINA ¥ SHTANIBNUIHEIN (pakTops! mporecca. Csizb AG’y ¢ KOHCTaHTOW PABHOBECHS.

1.7. PactBOphl. PaBHOBECHS B pacTBOpax.

ITpoueccsl, conpoBoXKaaroue 00pa30BaHUE >KUJIKUX HUCTHUHHBIX PAaCTBOPOB HE3JIEKTPOJIUTOB U
ANEKTPOJIUTOB. ACCOLMHUPOBAHHBIE U HEACCOIMUPOBAHHBIE OSJEKTPOIUTHL. CTENeHb IUCCOIUAIIH.
Koncranta paucconmanuu. PaBHOBecue B cuCTeME, COCTOSIIEM W3 HACBILIEHHOIO pacTBOpa
MajopacTBOPHUMOIO JJIEKTPOJIUTa M €ro KpuctaiioB. PaBHOBecme B pacTBOpax KOMILIEKCHBIX
coenuHeHuil. PaBHoBecue auccounuanuy BOJAbI, HOHHOE IMPOU3BEJIECHUE BOIbI U €r0 3aBUCUMOCTb OT
temnepatypsl. llIkana pH. 'maponus coneil.

Pa3zoen 2. Heopeanuueckas xumus

2.1. Xumus S-351eMeHTOB. 2.2. XUMUs P- 3JIEMEHTOB.

Bonopoa-niepBslii 351eMEHT NMEPUOAUYECKON CUCTEMBI, €T0 JBONCTBEHHOE MOJOKEHHUE. DIEMEHThI
1-2 u 13-18 rpynm mNepHOIUYECKON CHCTEMBl. 3aKOHOMEPHOCTH B HM3MEHCHHMH JJICKTPOHHBIX
KOHQUTypaluii, BEIMYUH PATUYCOB, IIIEKTPOOTPHUIATEIPHOCTY W HHEPrUM HOHU3AIMH aTOMOB.
TunuuHple CTENEHH OKUCICHHUS. XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B
CTPOCHUM UM CBOMCTBaX OCHOBHBIX THIIOB COCIMHEHHMM, WX ToiydeHue. [lpupoaHbie coeauHEeHUS,
MOJIy4eHUe U PUMEHEHHE.

2.3. Xumust d-anemenToB. 2.4. Xumus f- aemMeHTOB.

OnemeHThl 3—12 rpynn nepuoauveckoi cucTeMbl. 3aKOHOMEPHOCTH B M3MEHEHHUH AJIEKTPOHHBIX
KOHQUTypaluii, BEIMYMH PATUYCOB, SHEPIUM HWOHHU3ALMU, XaPAKTEPHBIX CTENEHEH OKUCICHUS,
KOOPJIUHAIIMOHHBIX uncen aToMOB. [IpupoaHbie coeAMHEeHHs, TTOTYyYEHHE U COMOCTaBIEeHUE (PU3NIECKHIX
U XUMHYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHHE M CBOWCTBA OCHOBHBIX THIIOB COCIWHEHUM.
Ocobennoctu f- anmemenToB.

4 O0beM yueOHO#H TUCHMILTUHBI

Beero Cemectp
Buj yueOHoit padoThI 1 2
3E Axan. 9 3E Axan. 4 3E Axan. 9
OO0mast TpyI0eMKOCTh JUCITUTUINHBI 12 432 7 252 5 180
KonrakTHasi pa6oTa — ayiuTOpHbBIE
— 6,23 224 3,56 128 2,67 96
Jlexun 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausarus (I13) 0,89 32 0,89 32 - -
JlabopaTtopusbie padoTs (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHas padora 3,77 136 2,44 88 1,33 48
KoHnTtakTHas camocTosTenbHast ) ) )
pabora 3,77 244 1,33
CamMOoCTOSITETbHOE U3YUYCHUE 136 88 48
pa3zienoB AUCIUILIMHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas pabora —
POMEKYTOUHAs aTTeCTaIUsA 2 08 1 04 1 04
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Bupa utoroBoro KOHTpoOJIs: IK3aMeH IK3aMeH
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Beero Cemectp
Buj yuyeoHoii padoThI 1 2
3E Actp. 4 3E Actp. u 3E Actp. u
OOG1mas Tpy10eMKOCTb AUCIUTUTHHBI 12 324 7 189 5 135
KonraktHasi paboTa- ay1iuTOpHbIE
SAHSITHSL: 6,23 168 3,56 96 2,67 72
Jlexuuu 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (I13) 0,89 24 0,89 24 - -
JIaboparopusie paboTs (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHas padora 3,77 102 2,44 66 1,33 36
KonTakTHas camocrosTenbHas _ ) )
pabota 3,77 2,44 1,33
CamocrosiTenbHOE U3yUYEeHHE 102 66 36
pa3aesioB AUCHUILTUHBI
Buabl koHTpOIIS:
IK3amMeH 2 54 1 27 1 27
Konrakrnas pabora — 06 03 03
NIPOMEKYTOYHAs aTTeCTalus 2 ' 1 ' 1 '
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Buja uroroBoro KoHTpoJIs: IK3aMeH IK3aMeH
AHHOTANUsA padoyeid MPOrpaMMbl JUCHUILIIMHBI
«Oprannyeckasi XUMHSD)
1 Heap AUCHUILIMHBI — TMPUOOpPETEHHE CTYASHTAaMH 3HAHWM O CTPOCHUU OPTaHMYECKUX

COEIMHEHMI, OCHOBHBIX XHMHYECKUX CBOWCTBAaX pA3JIMYHBIX KJIACCOB OPraHUYECKUX COEIMHEHUH U
METOJIaX UX MOJYYEHHs], KaK IPOMBIIUIEHHbIX, TaK U JJA0OPaTOPHBIX.
2 B pesyabTaTe H3y4eHUs: AUCHUIUINHBI 00y4aI0IHIICS TOJI/KEH

Obnadams CIETYIONTUMU KOMIIETCHIIMSIMU U UHIMKATOPAMH MX JOCTHXKCHHUS:

OIIK-1.2; OIIK-1.6; OIIK-1.10.

3name:

— TCOPECTUYCCKHUEC OCHOBBI CTPOCHUS U CBOICTB Pa3sIMIHLBIX KJIIACCOB OPraHNYCCKUX COGHHHGHHﬁ;
— CIIOCOOBI MOJTYYCHHA 1 XUMHNYCCKUEC CBOIMCTBA OCHOBHEIX KJIACCOB OPraHn4eCKux COGHHHGHHﬁ;
— OCHOBHBIC M€XaHU3MBbI ITPOTCKAHUA OPTaHUYICCKUX peaKL[I/IP’I;

Ymemn:

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

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

Braoems:

— OCHOBaMM1 HOMCHKIJIATYPbI U maccmbmcaunn OPraHn4CeCKuX COCHHHCHHﬁ;
— OCHOBHBIMHU TCOPETUYCCKUMHU MIPEACTABICHUSAMU B OpFﬂHH‘—ICCKOﬁ XUMHU,

— HaBbIKAMH 0OOCHOBAHHS PALMOHAIBHBIX CIIOCOOOB MOTYYEHHUS] OPraHUUECKUX BEIIECTB.

3 Kparkoe coaepxxanue JTUCUMILIIHHbBI

Paszoen 1. Teopus xumuueckoeo cmpoeHus u HacvluyeHuvie y21e6000poovl (YB).

1.1. [Ipupona XUMHUYECKOH CBSI3U

[Tpupona xoBaneHTHoM cBsa3u. Dopmynsl JIbtonca. @opmanbHblil 3apsin. Teopus rudpuauzanuu

AQO. Teopusi OTTaTKUBaHUS AJIEKTPOHHBIX Map BajeHTHOW oOonouku (ODIIBO) m dopma mosexyi.
AToMHO-0OpOHTaIBHBIE MOAENU. DPdekTsl B oprannueckoid Xxumun. [IoHsATHE 0 MEXaHU3ME XUMUYECKOH
peakmmn. [IpoMexyToUHbIE COSTMHEHHSI X YaCTHIIBI OPTaHHYECKUX PEaKIIUH.
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1.2. Anxansl

['omonornyeckuit psig. M3zomepus. Homenknarypa. CriocoOsr omyuenusi. [IpoctpancTBeHHOE U
aNeKTpoHHOe cTpoeHue. dusnueckue cBoiicTBa. OOMmIas XapaKTepUCTUKA PEaKIIMOHHOM CIIOCOOHOCTH.
IToctynar XsmMMoHAA..

1.3. Crepeouzomepust

Tumbl crepeon3omMepoB: KOH(OPMEpPbI, TeOMETPUUYECKUE HW30MEphl, YHAHTHOMEPHl. OnTuyeckas
nzoMepusi. XupaabHOCTh. OHaHTHOMepbl. Panemuyeckas cmech. CnocoObl MPOCTPAHCTBEHHOIO
n300pakeHUs] ONTHYECKMX Hu30MepoB. OTHOcUTenbHAass W abcomoTHas KoHgurypamuu. IIpoexkuuu
®dumepa. D,L-Homenkmnarypa. R,S-Homenknarypa. [TonsiTue 06 onTHYECKON aKTHBHOCTH COCIMHEHHH C
JBYMSI aCHMMETPUYECKUMHU LICHTPAMH.

1.4. ITuknoankaHbl

['omonornueckuii psa. Mzomepusi. Homenkmnarypa. Crioco6sl nonyuenus. Konpopmanuu. Tursr
HalpshKeHUH B HUKiIax. @u3nyeckue cBoCTBa. Peakiny MKI0aJIKaHoB.

Pa3zoen 2. Henacviwennvle y2ne6000poobi.

2.1. AnkeHsbl

I'omonorunueckuii psa. M3omepus. Homenknatypa. CriocoObl mosydenusi. [IpoctpancrBenHoe
cTtpoeHue. Pu3znueckue cBoicTBa. Peakinm ajikeHoB.

2.2. ATKUHBI

['omonornueckuit psg. M3zomepusa. Homenknatypa. CrnocoOsl omyuenusi. [IpoctpancTBennoe u
3JIEKTPOHHOE cTpoeHue. du3nueckue cBocCTBa. Peaknm ankuHoB.

2.3. AnxaaueHsl U IOJIUEHDI

[TorsiTHE O MEPHUIMKINYCCKUX peakmusx. ['omonormueckuii psa. Knaccudukarmms. Mzomepws.
Homenxnarypa. CnocoOwsl monyuenus. Peakuuum 1,3-ankanuenoB. [loHsTHE O NEpUIMKINYECKHX
peakuusx. Huknonpucoenunenue.. OcobeHHocTr peakuuit Junsca-Anpaepa.

Paszoen 3. Apomamuyeckue coeounenus.

3.1. Teopun apOMaTHUYHOCTH.

CoBpeMeHHbIE TPEACTABICHUS O CTPOEHMH OeH307a. ApoMaTHdecKkuil xapakrep OeH30a.
OHeprus conpspkeHus. O0mKe KpUTepuu apoOMaTUYHOCTH.

3.2. Coenunenus 0€H30IbHOTO psifia

Nzomepust. Homenkiatypa. Crioco0Os! nonydenus. [IpocTpaHcTBEHHOE U 3JIEKTPOHHOE CTPOEHHE.
dusnueckue cBoiicTa. OO0I1as XapaKTepUCTUKA PEAKIIMOHHOM CITOCOOHOCTH.

Pa3zoen 4. I'anoeenonpouszsoounvie. Cnupmsi, ghenonvl, npocmsie d¢pupbi.

4.1. TanoreHonpou3BOIHbIE

Knaccudukanus. Homenkmnarypa.

Ankun- uw  ammuranoreHunsl.  M3omepus. Homenknatypa.  CnocoObl  MOTy4YeHHS.
[IpocTpaHCcTBEHHOE U IEKTPOHHOE cTpoeHME. DU3NUEeCKre CBOMCTBA.

Peaknn  HykJI€ohUIBHOTO 3aMEIICHHWs] W OTHICTUICHUS. bBUMOJEKyIsSpHBIA  MeXaHU3M
HyKIeohuabHOTO 3amenieHust (Sn2).

MOHOMONEKYISAPHBIA MeXaHU3M HYKJICO(QHJIBHOTO 3aMelieHus. Peakuuu otmenseHus. [3-
OnuvuHanpoBanne. Mexanusmbel El u E2. Apomarnueckue TallOr€HONpPOM3BOJHBIE. MexaHu3M
3aMeIeHUs] TalloréHa B AaKTUBUPOBAaHHBIX ranoreHapeHax (Sn2 apom). HeaktuBupoBaHHBIC
raJloreHONPON3BOAHBIE APOMATUYECKUX YTTIEBOJOPOI0B; APUHOBBIK MEXAHNU3M 3aMEIlleHHUs TaJloreHa.

4.2. DneMeHTOpPraHu4eCcKrue COSTUHEHHMS.

XapakTepucTuKa CBS3€M yriaepoA-aIeMeHT B 3aBUCUMOCTH OT TIOJIOKEHHS DJJIEMEHTa B
[lepuonuueckoil cucreme siaeMeHTOB. MeTamuiopranuyeckue coenuHeHus. Homenkinarypa. CrocoOsl
MOJYYCHUSI JIMTU- U MarHUMOpraHudeckux coenuHeHui. Peakuus ['punbsapa, mexanusm. CTpoeHue
peaktuBoB ['punHbspa. MX peakuuum C COEAMHEHUSIMU, COJEpKAaIlMMH AaKTUBHBIA aToM BOAOPOJA:
KHCJIOTaMH, CIUPTAMH, AMUHAMHU.

4.3. CriupThl.

Opnoaromubie  cnupthl.  Kiaccudukamus w  HOMmeHkiarypa.  CrocoObl  MONTYYCHHS.
IIpocTpaHCTBEHHOE U MIEKTPOHHOE CTpOEHUE. XUMHUUECKUE CBOMCTBA.

4.4. denobl
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Knaccudpukanuss wu  HOMmeHkiatypa. CmocoOwsl monydeHus. Dusnyeckue  CBOMCTBA.
IIpocTpaHCTBEHHOE U AJIEKTPOHHOE CTpOeHUE. XUMUYECKHE CBOMCTBA

4.5. ITpocthie 3¢pups

Knaccudukamus u  Homenkinarypa. CnocoObl  momyudeHus. ®Dusnyeckue  CBOICTBA.
[IpocTpaHCTBEHHOE U 3IEKTPOHHOE CTPOCHHE. XUMHYECKUE CBOMCTBA.

4.6. DTIOKCUCOCAMHCHHUS

N3omepus. Homenkmnarypa. Crioco6sl monmydeHusi. @usndeckue cBoiictBa. [IpocTpaHcTBeHHOE M
JJIEKTPOHHOE CTPOCHHUE ITWICHOKCHAA. XMMHUYECKHUE CBOMCTBA. MeEXaHM3MBbl peaklil U HalpaBIICHUE
packpeITus KoJsibla. [IpuMeHeHre B MpOMBIIIIIEHHOM OPraHUYECKOM CHHTE3E.

Paszoen 5. Anvoezuovl, kemonwl. Kapbonosvie kuciomul u ux npou3gooHuvle.

5.1. Anbaeruanl U KETOHEI

Knaccudukammmst wu  Homenkiarypa. CnocoObl  monydeHus.  DU3UYECKHE  CBOMCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHUE. XUMUYECKHNE CBOKCTBA.

5.2 OTHOOCHOBHBIEC KapOOHOBBIEC KHCIIOTHI.

Knaccuduxanus u Homenknarypa. Crnocobsl momydenus. [IpocTpaHcTBeHHOE U 3JIEKTPOHHOE
crtpoeHne. Pu3nyecKkue cBOMCTBa. XMMUYECKHE CBOKCTBA.

53 O yHKIMOHAJIbHBIE MIPOU3BO/IHbBIE KapOOHOBBIX KHCJIOT: rajoreHaHruapyIbl
(aumnranoreHupl), aHTUAPHIBI, CIIOKHBIE Y(DUPBI, AMU/IbI, HUTPHUIIBI.

Cnoco6sl  monyueHus. (OCOOEHHOCTH MPOCTPAHCTBEHHOTO U DJIEKTPOHHOTO  CTPOCHHUSI.
Baxmneitmue coiictBa. Peakuiuu N- u O-anmnupoBanus. uX MexaHu3Mmbl. KeTeHbI U JUKETEHBI.

5.4 MHOTr0OCHOBHBIE KAPOOHOBBIE KUCIIOTHI.

JlukapOOHOBBIE KHCJIOTBI JKHPHOTO H apomarmueckoro psiga. Homenkiarypa. CrocoObl
nonydyeHusi. dusznueckue U XuUMHYEecKue cBoiicTBa. ManoHoBslid 3¢up. [lomyuenue. Ctpoenne, CH-
KucnotHocts. Peakiiun KoHieHCAallMK MaJIOHOBOTO 3(h1pa U MaJIOHOBOM KUCIIOTHI C aJIbJIETUAAMHU.

5.5 3ameniéHHble KAPOOHOBBIX KUCIIOT.

["anoreno3amenienHblie kucaoThl. Kinaccuduxanus u Homenkinarypa. CriocoOsl noy4eHus o- u f3-
raJJOreHO3aMEIEHHbIX KHCIOT. XHMHYECKHE CBOMCTBA. [ MIAPOKCHKHUCIOTHI: Kilaccudukauus Hu
HoMeHKJarypa. CrocoObl noiydeHus. OCOOEHHOCTH CBOMCTB o-, -, Y-THUIPOKCUKHUCIOT. JIaKTOHBI.
AmuHokucnotel. CriocoOsl nonyuenus. Ctpoenue. Baxxuelinme gpusnyeckue 1 XMMHUYECKHUE CBOICTBA.

Paszoen 6. A3omcooepoicawue u cemepoyuriuyecKkue coeOuHeHus.

6.1. Hutpocoenunenus

Knaccugukanus n HomeHkiatypa. CrnocoObl noiydeHus. [IpocTpaHCTBEHHOE U 3JE€KTPOHHOE
cTpoeHne. Xumuueckue cBoiicTBa. TayTromepusi MNEpBUYHBIX M BTOPUYHBIX anu(aTHYECKuX
HUTpPOCOENUHEHUN. Peakuuu.

6.2. AMuHBI

Knaccudpuxamms n Homenkiarypa. CrocoObl nmomydenusi. Ousnueckue cBoiicTBa. XUMHUYECKHE
CBOMCTBA.

6.3 A3a- 1 qMa30COEANHEHHUS

[ToryueHue AMa30COEAMHEHUN peakiueill JMa30TUPOBAHHUA: YCJIOBHUS IMPOBEACHHUS PEaKUUU U
MEXaHU3M; pa3andMsl B YCTOMYMBOCTH HACBIIIEHHBIX U apOMAaTHUECKUX JMa30COeAUHEHNN. Pu3ndeckue
cBoiictBa. [IpocTpaHCTBEHHOE U JJIEKTPOHHOE CTPOEHHE AapOMAaTUYECKHX JIMAa30COEAMHEHHH B
3aBucuMocTd oT pH cpenpl, TayrOMepHbIE IIpEBpallleHUsl. XUMHUYECKHUE CBOMCTBA. A30COYETaHUE.
[Tonyyenne u npuMeHenue azacoequHeHnii. CHHTE3.
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4 O0beM yueOHO# JUCUUIIJIMHBI

Beero Cemectp
Bun yaeOHO# paboThI 1 2
3E Axan. 3F Axan. 3F Axan.
q q q
OO6m1ast TpyA0EMKOCTh TUCITUTUTHHBI 9 324 3 108 6 216
KonTakTHasi padoTa — ay1uTOpHBIE 311 112 133 48 178 64
3AHATHA:
Jlexuuu 1,33 48 0,44 16 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JlabopaTopHbie paboTsl (JIP) - - - - - -
CamocrosiTesibHas padora 4,89 176 1,67 60 3,22 116
KoHTtakTHas camocTosTenbpHas pabora 0,4 0,4 -
CaMocTosTeIbHOE N3YUCHUE Pa3/IeioB 4,89 175.6 1,67 59,6 3,22 116
IACIATUINHEI
Buabl KOHTPOJIA:
IK3aMeH 1 36 - - 1 36
KonraktHas pabora —  NPOMEXKYTOYHAs
0,4 - 0,4
aTTecTaIys 1 - 1
IToaroroBka K 3K3aMeHy. 35,6 - 35,6
3auyer ¢
Buja nTOroBoro KOHTpoOJIs: " IK3aMeH
OLICHKO
Beero Cemectp
Bun yueOnoit paboTsl 1 2
3E Actp. u 3E Afp' 3E A(i;rp.
OO6m1ast TpyA0EMKOCTh TUCITUTUIMHBI 9 243 3 81 6 162
KonrakTHas padora — ayiuTopHbBIE 3,11 84 1,33 36 1,78 48
3AHATHA:
Jlexun 1,33 36 0,44 12 0,89 24
[Tpaktuyeckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
JIaGoparopusbie pabotsl (JIP) - - - - - -
CamocrosiTesibHas padora 4,89 132 1,67 45 3,22 87
KoHTakTHas camocTosiTellbHas paboTa 0,3 0,3 -
CamocTosaTenbHOE U3Y4YeHUE pa3/iesioB 4,89 131,7 1,67 44,7 3,22 87
JIIUCLIUTUINHBI
Buabl KOHTPOJIA:
IK3aMeH 1 27 - - 1 27
KonrtaktHas  paborta —  mpoMexyTOuYHas
0,3 - 0,3
aTTecTanusg 1 - 1
[ToaroToBka K K3aMeHy. 26,7 - 26,7
3auver C
Bupa utoroBoro KOHTpoJIs: . JK3aMeH
OLICHKOI1

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMILIMHbBI
«AHAJIUTHYECKAS XUMMSI»
1 Heab AUCHUNJIMHBI — TPHOOPETCHUE 00YJIAIOMUMUCS 3HAHUK U KOMIIETCHITUH, HEOOXOUMBIX
JUTSl peIlIEHUs KOHKPETHBIX 33]1a4 XUMHUUYECKOTO aHaJIn3a.
2 B pe3yJbTaTe H3yYeHUs] TUCHHUIIMHBI 00y4ar0OIMACH T0JIKeH:
Obnadams ClieyIOUUMU KOMIIETCHIUSIMU U UHAUKATOPAMH UX JOCTHKECHUS:

OIIK-5.1; OIIK-5.2; OIIK-5.4; OIIK-5.6
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3uame.

— OCHOBHBIC TIOHSITUS, TEPMHUHBI, METOABl M TMPUEMbl KAUYECTBEHHOTO H KOJIMYECTBEHHOTO
XMMHUYECKOr0 aHAJIN3a;

—  TEOpPETHYECKHE OCHOBBI (PU3UKO-XUMHUUYECKUX METOJIOB aHAIIN3a,

—  TPHUHIUIBI PabOThl OCHOBHBIX MPHOOPOB, MCHOJIB3yEeMBIX I MPOBEICHUS KadeCTBEHHOTO H
KOJIMYSCTBESHHOTO aHAIN3a;
Ymems:

— TPHUMEHATh NMPUOOPETEHHbIE MPAKTUYECKHE HABBIKM B MPOPECCHOHATBHON NEATETBHOCTH IS
pelIeHUsA KOHKPETHBIX AaHAJIMTUYECKUX 3a/1a4;

— TPOBOAWUTH OOOCHOBAHHBIM BHIOOP METOAA aHAIM3a C Y4ETOM IIeNiell U OCOOCHHOCTEH JaHHOU
IIPAKTUYECKOH 3a/1a4H;

— IIPOBOJUTH PACUETHI HA OCHOBE MPOBEACHHBIX UCCIIEI0BaHUII;
—  TPOBOAUTH METPOJIOTMUYECKYIO OLIEHKY PE3yJIbTaTOB KOJMYECTBEHHOTO XUMUYECKOTO aHAIN3a

Bnaodemu:

— OCHOBaMH METPOJIOTUYECKOM OIEHKU Pe3yIbTaTOB KOJIHMUYECTBEHHOTO XMMHUUECKOT0 aHAIIN3a;
— IpUEMaMU UHTEPIIpPETAllMU PE3YJIbTAaTOB aHAIN3a HA OCHOBE KBAIMMETPUUYECKUX OLICHOK;
— METOJOJIOTUEH XUMHUYECKHX U (PU3UKO-XMMHUECKUX METOJIOB aHaJH3a, IIMPOKO UCIOIb3YEMbIX B

COBPEMEHHOM aHAIMTHUYECKOU ITPAKTUKE

3 Kparkoe coaepxxanue JUCUUIIIHMHBI

Paszoen 1. Hoenmughuxayus uonog snemenmos 6 pacmeopax

1.1 BBeneHue B COBPEMEHHYIO aHATTUTHYECKYIO XHUMHIO.

AHanuTuyeckas XMMHs KaK OCHOBAa METOJOB U3yU€HHUS M KOHTPOJS XMMHUYECKOIO COCTaBa BEILECTB B
MaTepUaJIbHOM IPOU3BOJICTBE, HAYYHBIX HCCIIEIOBAaHUSIX, B KOHTPOJIE OOBEKTOB OKPYKAIOLIEH CpEebl.
Bunel ananusza. DieMEHTHBIA, MOJEKYJISpHBIA, (a30BbIii M W30TONHBIM aHanu3. KoaumuecTBeHHBIN U
KayeCTBEHHBIN aHAIM3 OPraHMYECKMX U HEOPTaHUYECKUX BEIECTB. XUMUYECKHE, (PU3UKO-XUMUYECKHE
METO/Ibl aHAJIN3a, UX B3aUMOCBS3b, COOTHOIICHUE U TPUMEHEHNE. AHATUTUUECKUN CUTHAJI KaK HOCUTEIh
KayeCTBEHHOW M KOJHMYECTBEHHOM HH(opmanuu o0 oOwvexTe aHanu3a. [locTaHOBKAa aHaIMTHYECKOMH
3aaud. AJTOpPUTM IMPOBEIEHUS aHalu3a: OTOOp cpenHed MpoObl, MOJATOTOBKAa MPOOBl K aHaIM3y,
N3MEpPEHUE AaHATTMTUYECKOTO CUTHAJIA M €70 METPOJIOTUYECKAs OLIEHKA, pacueT pe3yIbTaTOB aHAIN3a U UX
uHTepnpetanus. [Ipumeps! pereHus 3aad aHAIUTUYECKOTO KOHTPOJS B XMMHYECKOM TEXHOJIOTHH, B
aHaJn3e 00BEKTOB OKpYsKaromien cpeasl u Ap. [IoHATHS O COBPEMEHHBIX METO/AaX 3JIEMEHTHOTO aHAJIN3a:
aTOMHO-3MHCCUOHHBIN aHaJIu3, aTOMHO-a0COPOIIMOHHBIN aHaIN3, PEHTT€HO(IIYOPECIICHTHBIN aHaJIn3.

1.2 Cneunduka 3a1a4 aHaIUTUYECKONH XUMUU.

OcHOBHBIE TEpMHUHBI aHaMUTHYeCKOoW xumuu. OOHapyxkenue. OmpeneneHue. AHAIN3.
AHanuTHYeCKNEe XUMHYECKHE peaklMd Kak OCHOBAa XMMMUYECKOTO aHanu3a. KadecTBeHHbIE U
KOJMYECTBEHHBbIE AHAIUTUYECKHE XUMHUYECKHEe peakiuuu. TpeOoBaHUs, TNPEAbIBISIEMblE K HHM.
Crenuduka aHATUTUYECKHX peakIMii, MCIOIb3yeMbIX B aHainu3e. AHamuTHueckas ¢opma u
aQHAJIMTUYECKUE MPHU3HAKW. AHATUTHYECKHE peakluM U aHanuTuueckue 3(@exTrl. XapaKTepUCTUKH
AQHAJTMTUYECKUX PEeaKIMi: YyBCTBUTEIBHOCTh, U30MPATEIbHOCTh (CENEKTUBHOCTH). [ pymmoBsle, ob1mue,
YyacTHbIE, XapakTepHble M crenudpuyeckue peakuud. I[lyTH TmOBBbIIEHUS HW30MPATENbHOCTH U
YYBCTBUTEIBbHOCTU aHAJIIMTUYECKUX PEAKIIHIA.

1.3 Xumuueckre paBHOBECHS B TOMOTEHHBIX U T€TEPOTCHHBIX CHCTEMAaX, IPUMEHSEMBIX B
AQHATUTUYECKOU XMMHUH.

OcHOBHBIE THUMBl pEaKIMH, TNPUMEHSEMbIX B aHATUTHYECKOW XUMHU (OCaXkKIEHUS,
KHUCJIOTHO-OCHOBHBIE, KOMILJIEKCOOOpa30BaHUs, OKHCIEHHUs-BOoccTaHOBIEHUs). CoOCTOSHME HOHOB
2JIEMEHTOB B pacTBopax. KoHCTaHTBI paBHOBECHS aHAJIMTHUYECKUX pPEaKIUil: TepMOJUHAMHYECKUE,
KOHLIEHTPAaLlMOHHbIE,  YyCJOBHble.  DakTOppl,  BIUAIOIIME  HA  XUMHYECKOE  DPABHOBECHE
(komrIekcooOpazoBanre, OOpa3OBaHWE MAaJOpPACTBOPUMBIX  COCIWHEHUM, W3MEHEHHE CTEICHHU
OKHCJIEHUSl OIPEAENAEMOro HMOHA, BIMSHUE MPUPOJBl PACTBOPUTENS, MOHHOW CHIIBI, TEMIIEpPaTyphl,
COCTaBa pacTBoOpa).

PaBHOBecHsl B aHAIUTHUYECKHU BaKHBIX MPOTOJIUTUYECKUX cucTeMaX. KOHCTaHTBI KMCIOTHOCTH U
OCHOBHOCTH. YpaBHEHHs MaTepHallbHOro OanaHca. Beramcienne pH pacTBOpOB KHCIOT M OCHOBaHH
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pPa3IMYHON CHJIBI, CMECE KHCJIOT M OCHOBaHMH. bydepHbie pacTBOPHI, UCIOIB3yeMbIE B XUMHUYECKOM
aHaJM3e: UX COCTaB, CBoiicTBa (OydepHas eMKkocTh, 001acTs OydepupoBanus), pacyer pH, npuMmeHneHue
B AHAJIMTUYECKOU XUMUMU.

AHAINTHYECKUE PEAKIMH KOMIUIEKCOOOpa30BaHUs, OCAKICHUS, OKUCIICHUS-BOCCTAHOBJICHUS.
OOmue, cryneHyaTble M YCIOBHBbIE KOHCTAHTHI  yCTOMYMBOCTH KOMIUJIEKCHBIX COEAMHEHUM.
Hcnonb3oBaHne peaknuid KOMIUIEKCOOOpa3oBaHWS B aHAIMTUYECKOW XuUMUU (OOHApyKeHUE U
KOJIMYECTBEHHOE OIpe/esieHre, MackupoBanue). Mcnonp3oBanue peakiuii OCakIeHUs B aHATUTHYECKUX
nensax. KoHcTaHTa paBHOBECHsI pEaKUMH OCaXIEHHUSI-pAaCTBOPEHHUs; (DAaKTOphl, BIHUSIOMIME Ha
pacTBOPUMOCTb OCAJIKOB. Pacyer ycClIOBUHM OCaXKIEHUS M PacTBOpPEHUs 0cagkoB. OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHbIE paBHOBecHs. CTaHIApTHBII U peanbHbI OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE
MTOTEHIUAIBI.

Xumuueckue u (U3MKO-XUMHUECKHEe crocoObl ompenenenuss pH pactBopoB. PaBHOBecus
AQHAJIMTUYECKUX PpeaKUUid KOMILJIEKCOOOpa3oBaHUA M yHpaBiieHHe UMHU. DakTophl, BIUAIOIIME Ha
HaIpaBJICHUE OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX peakiuii. KoHcTaHTa paBHOBecHS M €€ XMMMKO-
aHanuTudeckoe 3HaueHue. Pacyer koaHuineHToB MOOOYHBIX peaKIUi.

1.4. KauecTBeHHblE M KOJIMYECTBEHHBIE AHAUTUYECKHE PpEAKUUU C OpPraHUuYEeCKUMU
AHAIMTUYECKUMHU PEAareHTaMH B aHAJIN3€ HEOPraHUYECKUX BELIECTB.

Oprannyeckune anamutudeckue peareHtsl (OP). Knaccudukamms OP mo tumy peakuuii c
HeoprannueckuMu uoHamu. Kommiekcoobpasyroume OP u cTpoeHne ux Moiekyn: (yHKIMOHAIbHO-
aHAJIMTUYECKass M aHAJIUTUKO-aKTHBHAs Tpymibl. OCOOEHHOCTH M NpeuMyliecTBa ucnoiab3oBaHus OP,
obnactu mpuMeHeHus. JlOMOIHUTENBHO: Teopus AeUCTBUs KomIuiekcooOpasywomux OP, yder moHHOrO
cocrostHust OP u merayuia. I'unores3a aHanoruil U npakTudeckue BbIBOAbI U3 Hee. [Ipupona xumuyeckoi
cBA3M B KoMmIuiekcax OP ¢ moHamu MeTauioB U €€ IpOsBIICHHE B LIBETHOCTU KoMIUIeKcOB. Peakiuu OP c
XpoMOGOPHBIMU dJIEMEHTaMH. VHTEHCHBHOCTh OKpPAaCKHM aHAJTUTHUECKHUX (OpPM U HMHTEHCHBHOCTD
nornoieHus. Vicnoap3oBaHue peakiyii OpraHn4eckux peareHToB B (POTOMETPUUECKOM aHATU3e.

Paszoen 2. Konuuecmeennwiti xumuyeckuii anaius

2.1. IlpuHIMIBI ¥ 33]]a4U KOJTMYECTBEHHOTO aHAIN3A.

Knaccudukanus MeTofoB KOJIMYECTBEHHOIO aHanu3a. TpeOoBaHus, MpeabsABIsEMble K
XUMHYECKHM pEaKIMsIM B KOJMYECTBEHHOM aHAJINW3€. OJTalbl KOJWYECTBEHHOIO OIPEAEICHUS.
XapakTeprucTUKa pe3yiIbTaTOB KOJMYECTBEHHOIO XHMMHUYECKOro aHanusza. OmnpeneneHue coaep:KaHus
BEIIECTBA B pacTBope, pacueTHble hopMyibl. CIOcoOBI MpeACTaBIeHUs pe3yabTaTOB aHalu3a. TecThl Ha
BBISIBJICHHE CHCTEMAaTUYECKUX MOTPEIIHOCTEN B pe3yjbTaTaX KOJWYECTBEHHOIO0 XMMHUYECKOTO aHaJIM3a.
[Tpo6ooT60op 1 MPOOOMOATOTOBKA.

2.2. TurpumeTrpuyeckuii aHamu3. TUITBI peakinii, NCIIOTB3yEMBIX B TUTPUMETpUH. TpedoBaHus,
IIPENBABISAEMBIE K HUM.

[Mpunuun tutpumerpuu. TutpoBanue u ero srtanbl. ['paduueckoe m3z00pakeHHe mnporecca
TUTPOBAHUSI — KPUBBIE TUTPOBAHUS, UX BUJbl. CKayOK Ha KPUBOM TUTPOBAHUS, TOUKA SKBUBAJIEHTHOCTH
(T.2.) n xoneunas touka TuTpoBaHus (K.T.T.). IlepBuunbie U BTOpUYHBIE cTaHAApThl. [Ipuembl
TUTPUMETPHUECKOTO aHAIM3a: MpsSMOe W OO0paTHOE TUTPOBAaHHE, KOCBEHHbIE METOABI. THIBI peakuui,
UCIOJIb3YEMBIX B TATPUMETPUUYECKOM aHaJIN3e; TpeOOBaHMUSI, IPEIBSABISEMbIE K HUM.

JIOTIOJIHUTENBHO: MHCTPYMEHTAJIbHbIE MeTOApl MHAMKaMu T3. IloTeHnmomeTpuyeckoe TUTPOBAHHUE.
Merton I'pana. [Ipyrue crocoObl yCTaHOBIEHUS KOHEUYHON TOUYKH TUTPOBAHUS.

2.3. Peakiuu HefiTpanu3auy B KOJIMYECTBEHHOM XMMUYECKOM aHaJIM3e.

MeToapl KHCIOTHO-OCHOBHOTO THUTpoBaHUs. CyIIHOCTh METOJa KHCIOTHO-OCHOBHOTO THUTPOBAHMSL.
KpuBble KHMCIOTHO-OCHOBHOTO TUTPOBaHMs. PacueT m mocTpoeHHE TEOPETUUECKUX KPUBBIX TUTPOBAHUS
CWJIBHBIX M CJIa0BbIX OJJHOOCHOBHBIX MPOTOIUTOB. DAKTOPHI, BIUSIONIME HA BETMYMHY CKaukKa Ha KPUBBIX
KHUCJIOTHO-OCHOBHOTO TUTpoBaHMA. CrocoObl yCTAaHOBJIEHHUS KOHEYHON TOUKM THTpoBaHUS. KuciaoTHo-
OCHOBHBIE€ WMHJIMKATOpPbI, MHTEPBAI Iepexofa OKpacKU HHIUKaTopa, mNokazarenb TutpoBanus (pT).
[IpaBuno BeIOOpa WMHAMKATOpPA JUIsI KOHKPETHOTO Cilydas THTpoBaHus. [IpakTHueckoe NpUMEHEHHE
peaKkuuii KUCIOTHO-OCHOBHOTO B3aMMOAEHCTBUA. [loTeHUMOMETpUYEeCKOE THUTPOBAaHUE HA OCHOBE
peaKurii KUCIOTHO-OCHOBHOTO B3aUMOIEUCTBHS. MIHAMKATOpHBIE IOTPETHOCTH U UX OLIEHKA.

2.4. AHanuTHYECKHE PEAKIUH KOMIUIEKCOOOPa30BaHUS M OCAXKICHUS B KOJIMYECTBEHHOM
XUMHYECKOM aHaJIN3e.

48



Hcnonp3oBaHne KOMIUIEKCOOOpa30BaHUS B XMUMHUECKOM aHanuse. Heopranuueckue u
OpraHvdeckue Jmnurasjpl. KOMIIJIEKCOHBI M UX CBOMCTBA. YCIIOBHBIE KOHCTaHThl YCTOMYMBOCTH
KOMIUIEKCOHATOB M UX MPAKTUYECKOe HCIoib3oBaHue. OOOCHOBaHUE BBIOOpA ONTHUMAIbHBIX YCIOBUN
KOMILIEKCOHOMETPUYECKOTO TUTpoBaHMs. KpHBble KOMIIEKCOHOMETPUYECKOTO TUTpOBaHUS. DaKTOPHI,
BIMAIOIIME Ha BEIMYMHY CKayka Ha KpHBBIX THTpoBaHus. CrmocoOwl ycranoBinenus T1.9. m K.T.T.
MeTalnoxpoMHbIe MHIUKATOPHI, MPUHIUI UX JIeHCcTBHs. BpIOOp MHIMKATOpa AJIT KOHKPETHOTO Cliydas
TUTPOBaHUA. AHAJIUTUYECKHE BO3MOXXHOCTHM METOJAa KOMILJIEKCOHOMETPUYECKOTO THUTPOBAHUS.
[IpuMeHeHrne KOMIUIEKCOHOB B aHAJTUTUYECKON XMMHUU B KAUECTBE MACKUPYIOIIUX areHToB. [Ipumenenue
XUMHUYECKUX  peakiuil  KOMIUIeKcooOpa3oBaHHS B  (POTOMETpUYECKOM  aHalu3e, B  METOJE
KOHJIYKTOMETPHYECKOTr0 TUTpoBaHUs. Peaknuu ocakaeHusi B KOJIMYECTBEHHOM XMUMHYECKOM aHaJIHU3e.
I'paBuMeTrpuueckuii ananu3. TeopeTnueckoe 000CHOBaHHE BHIOOpAa ONTUMAIIBHBIX YCIOBUN OCaXICHUS
KPUCTANTNYECKUX M aMOP(HBIX ocaakoB. [IpuMeHEHHEe XMMHYECKHX pPEaKIHid OCAXKICHHS B METOJE
MOTEHIIMOMETPUYECKOTO ~ TUTPOBaHMS, B  Meroae Typouaumerpuu. (OCOOEHHOCTH  peakuui
KOMIUICKCO0Opa3oBanus (xenaroodpa3zoBanus) HoHOB MeTauioB ¢ DJITA. OcanurenbHOE TUTPOBAHHE.

2.5. AHanuTHYECKHE PEaKIMU OKHUCIICHUS-BOCCTAHOBICHUS B KOJMYECTBEHHOM XHUMHUYECKOM
aHaJn3e.

OKHCIHUTENbHO-BOCCTAHOBUTENbHASL PEAKLUS U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIA MMOTEHIMAI.
KoncTanTsl paBHOBECHSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuii. BEIOOp TUTpaHTa U ONTUMATIBHBIX
yclioBUM TUTpoBaHus. KpHBble OKHCIUTENbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUs. DakTOphI, BAUSIOLINE
Ha BEJIMYMHY CKauKa Ha KPUBOU TUTPOBaHUA. VIHIUKAIMS KOHEUHON TOYKH TUTPOBAHUS XUMUYECKUMH U
¢buszuKo-xuMuueckuMu  Metonamu. llepmanranaromerpus. XapakTepucTUKa MeToAa. Y CIOBUS
MIPOBEACHUS IEPMAaHraHATOMETPUUECKUX olpezeeHu . Bemrecrna, ornpezenseMble
IepMaHraHaTOMETpUYECKUM  MeTroAoM. JlocTtomHcTBa M HejocTtatku  Meroga. Hopomerpusi.
XapakTepucTUKa METO0Jla, YCJIOBHUSI IPOBENEHUS HOJOMETPUYECKOTO  OIpPENEICHHs]  BEILECTB.
JloctonHcTBa M HENOCTaTKM MeTona. lIpumeHeHue peakuuil OKUCIEHHUS-BOCCTAHOBJIEHHUS B METOJIE
MMOTEHIITMOMETPUUECKOTO TUTPOBAHMUS.

2.6. MonoobmenHas xpomaTorpadusi B KOTUYECTBEHHOM XUMUYECKOM aHATH3E.

TpeboBanus, npeabsBIIEMbIE K peakusiM HOHHOTO oOMeHa. M3oTepma noHHoro oomeHa. Beibop
ONTHUMAJBHBIX YCJIOBHM HMOHOOOMEHHOTO pa3feNieHus BemlecTB. [IpuMeHeHWEe HMOHOOOMEHHOMU
xpoMarorpaduu B aHATUTHYECKON XMMHHM OPTraHUYECKUX M HEOPTraHWYECKUX COCIMHEHUM: pa3jielieHue,
OUYMCTKA, KOHIIEHTPUPOBAHUE U T.J.

Pa3zoen 3. Beeoenue 6 pusuxo-xumuueckue (UHCMPYMeHMaibHble) MEMoObl AHANU3A

3.1. PXMA — cocTaBHas 4aCTb COBPEMEHHOM aHAINTUYECKON XUMHUU.

Knaccudukanust QPU3MKO-XUMHUYECKMX METOJOB aHaln3a. AHAIWTAYECKHM CHTHal Kak
nH(popMaTUBHAsA (QYHKIUS COCTaBa BEIIECTBA U €0 KoJudecTBa. [IpuMepsl aHATUTUYECKUX CUTHAJIOB U
ux usmepenuii B OXMA.

3.2. MeTponorudyeckre OCHOBbI aHATUTUYECKUX METO/IOB.

OcCHOBHbBIE aHATMTUKO-METPOJIOTUYECKUE XapaKTEPUCTUKH METOJIOB U pe3y/lbTaTOB aHaJIM3a,
CHocOObI MX OIEHKU: Tpened oOHapykeHHs, Kod(D(HUIMEHT YyBCTBUTEIHHOCTH, HIKHSAS M BEPXHSISA
rpaHulla JWana3oHa OIpelesieMbIX COAEpPKaHHUM, CEeIeKTMBHOCTh, MPEUU3UOHHOCTh B YCIOBUSX
CXOIUMOCTH (IIOBTOPSIEMOCTH) M BOCIPOU3BOJAMMOCTH, NMPABHIBHOCTb, AKCHPECCHOCTh. O00O0IIeHHBIE
ceeaenust o 'OCT P UCO 5725 (2002).

3.3. OOmass XapakTEepHUCTUKA CIEKTPATbHBIX, IIEKTPOXUMHUYECKUX M XPOMATOTrpapUUecKHX
MeToJI0B aHanu3a. [IpencraBieHue o (OTOMETPUYECKUX, MOTEIMOMETPUUECKUX METOJaX aHaju3a u
MOHHOOOMEHHOH xpoMaTtorpadum.
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4 O0beM yueOHO# JUCUUIIJIMHBI

o O0BbeM THCHHUILIHHBI
Buj y4eoHoii padoThl 3F Axax v | Acrp. 4
O01asi TPY10€eMKOCTh M CHUTITHHBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3AHATHUS: 1,79 64,4 48,3
Jlexkuun 0,45 16 12
[IpakTuueckue 3anstus (I113) - - -
Jlaboparopusbie paboTsl (JIP) 1,34 48 36
CamocrosiTejibHas padoTa 2,21 80 60
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3
2,21

CamMocCTOosITeIbHOC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 79,6 59,7
Bua uTOroBOro KOHTpOJIf: 3adeT ¢ OLEHKOM

AHHOTaNuA padoyeil NPOrpaMMbl JUCHUIJIMHBI

«PDu3nyeckass XuMHI»

1 I_Ie.]'lb AUCHUIIJIMHBI — PAaCKpPBITb CMBICII OCHOBHBLIX 3aKOHOB, YIPABJIAOIIHUX XOAOM
XUMHUYCCKOI'o IIponecca, 1nmokKasaTrb obnactu MMPUIIOKCHUSA 3TUX 3aKOHOB U HAYYUTH CTYACHTA I'paMOTHO
MNPUMCHATh HUX IMPU PCIICHUNW KOHKPETHBIX TCOPCTHUYCCKUX MW IMPAKTUYCCKHX 3a1ad, IMOHATH OCHOBHBLIC
KHUHCTHUYCCKHNEC 3aKOHOMCPHOCTHU IIPOTCKAHUA XUMHUUCCKUX ITPOICCCOB U POJIb KaTallu3a IJIA XHUMHYECKOH

TCXHOJIOT'HH.

2 B pe3yabTaTe M3y4eHUS IMCUMILINHBI 00y4al0 M ICH 0JIZKeH:

Obnadoams cleayOIUMU KOMIETEHIUAMU U UHAUKATOPAMH UX JIOCTHKEHUS:

OIIK-1.3, OIIK-1.7, OIIK-1.11.

Buame:
OCHOBHBIC 3aKOHBI (PH3UYECCKONW XUMHUH, B3aUMOCBSI3b (PU3NUCCKUX M XUMHUYECCKUX XapaKTCPUCTHK
mpolecca;
MyTU ONpeAeNCHUs] BAXKHEHIIINX XapaKTEPUCTUK XMMHUYECKOTO paBHOBECHS (KOHCTAaHThI paBHOBECHS,
PaBHOBECHOTO BBIXO/a MPOYKTA, CTENIECHH MPEBPAIIEHUS UCXOIHBIX BEIECTB) U BIUSHUS PA3IAYHBIX
(hakTOpOB Ha CMEIIEHUE XUMUYECKOTO PABHOBECHS;
TEPMOJUHAMHUYECKOE OIMCAHWE CBOWCTB HJCATBHBIX M HEUJCATBHBIX PACTBOPOB, MOJIXOJBI K
HAXO0XJACHUIO MapIHAIbHBIX MOJISPHBIX BEIMYMH KOMIIOHEHTOB PacTBOPA.
TEOPUIO TATbBAHUYECKUX SIBJICHUN;
TEOpUU KMHETUKH, TyTH TEOPETUIECKOTO pacueTa CKOPOCTeH XUMUYECKUX PEaKIUil U OTPaHUYCHHUS B
MPUMEHUMOCTH PAaCYEeTHBIX METOJIOB;
OCHOBHBIC YEpPThl TOMOTEHHOTO W TeTePOTCHHOTO KaTajan3a, MPUYUHBI YCKOPEHUS XHMHYECKOTO
mpoliecca B MPUCYTCTBUU KaTaau3aTopa.

Ymemn:
MPUMEHSTh TEOPETUYECCKUE 3HAHWS M OIKCIICPHUMEHTAIbHBIC METOJBI HCCIICTOBAHUS (PU3NUICCKOM
XUMHH [IPU pEIIeHUH TPO(HeCcCHOHATBHBIX 3a/1a4;
Mpe/ICKa3bIBaTh U HAXOJUTH ONTUMAIBHBIE YCIOBUS MPOBEACHHUS XUMHUYECKOTO MpoIecca ¢ IeNbI0
MOJIy4eHHUsI MAaKCUMaIbHO BO3MOYKHOTO BBIX0/Ia MHTEPECYIOIIETO MPOIYKTA;
MPUMEHITh TEOPETUYECKHE 3HAHWS M DIKCIIEPUMEHTaJbHbIE METOIBI HCCIEIOBAaHUS (PUINUECKOM
XUMHUH TSI PEIIICHAS BOIIPOCOB, BOSHUKAIOIIHMX MPU U3YYCHUN KHHETUKHA XHMHUSCKUX PEaKIIHA;
MIPOBOJIMTH aHAIHM3 M KPUTHICCKU OIEHUBATH IMOTYYCHHBIE SKCIICpUMEHTAIBHBIC JJaHHBIe, 0000IIaTh
U JenaTh 00OCHOBAaHHBIC BHIBOJIBI HA 0a3€ MPOBEAEHHBIX OMBITOB.

Bnaoemw:
KOMILIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOI0B (PM3UUECKON XMUMHUH ISl PEIICHHS] KOHKPETHBIX
HCCIIEIOBATEIILCKHX 3a/1a4;
HaBBIKAMU OIPEACTICHUS COCTOSIHHSI PABHOBECHS U CaMOIPOM3BOJIBHOTO HAMPABICHUS XUMUYECKOTO
rporiecca;
3HAHUSIMA OCHOBHBIX 3aKOHOB (M3MYECKOM XHUMHUM [UJISI COJEPKATCIIbHOW HWHTEPIpETaIiu
TEPMOAMHAMHYECKUX PACUETOB;
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— METOJaMM OIpPENETICHUs MOpsiKa U CKOPOCTH PEaKLMM, YCTAaHOBJIEHMS JIMMUTHPYIOIIEH CTaauu U
MEXaHU3Ma U3y4aeMOW XUMHUYECKON PEeaKUnu;

— HaBbIKaMM COCTABJICHUS IaJIbBAHWUYECKUX 3JIEMEHTOB JUIsl LIEJEH ONpeneneHns] TEPMOIMHAMUYECKUX
XapaKTEPUCTUK U KOHCTAHT PABHOBECUS UCCIIEAYEMON PEaKLUH;

— 3HaHUSMU OCHOBHBIX 3aKOHOB XHMMHYECKOM KHHETUKH, BIUSHUS pa3IUYHbIX (DaKTOpOB
(Temreparypsl, 1aBJI€HUs, KaTaJIN3aTOPa) HA CKOPOCTh XMMUUECKON PEaKIIUH.

3 Kparkoe coaepxxanue JUCUMILIHHbI

Pazoen 1. Xumuueckaa mepmoounamuxa

1.1. TlepBblii 3aKOH TEPMOTUHAMUKHI

TepMoaMHaMHUYECKHME CUCTEMBI W TEPMOAMHAMMYECKHE IapaMEeTpbl. OKCTEHCUBHBIE U
MHTEHCUBHBIE CBOICTBa cucTeMbl. TepMmoanHamuueckuid mpouecc. OyHKIUU COCTOSIHUS U (PyHKUIUU
nporecca. BHyTpeHHSS 3HEprusl U SHTAJBINA, UX CBOMCTBA. TernoTra u paboTa Kak GopMbl mepeaadn
sHepruu. PabGorta pacmmpenuss raza u moje3Has paborta. DopMynHpPOBKM TEPBOro Hayaia
TEPMOJUHAMHUKU. B3auMoCBs3b TEIIOTHI, pabOThl M U3MEHEHMs] BHYTPEHHEH SHEpPruu B H30XOPHOM,
M300apHOM M HM30TEPMHYECKOM IMpoleccax. TeroéMKOCTh BEIIecTBa — W30XOpHAas WU H300apHas,
MoJIIpHas, ynaenbHas. TemioéMKOoCTh UAEaIbHBIX ra30B, B3aUMOCBI3b MOJSPHBIX TemtoéMmkocteid Cp U
Cv wupeanmpHOro rasza. Temno€MKOCTh TBEPIABIX BELIECTB U KHJAKOCTEH. 3aBUCHMOCTbh MOJSPHOMN
M300apHOH TEIUIOEMKOCTH BEIIECTBA OT TeMIEPaTyphl, SMIUPUICCKHE YPAaBHEHHS (CTETIEHHBIE PAIIB), UX
MPUMEHUMOCTh. 3akoH KyOoB [lebas, mpaBuio [romonra u Iltu. Cpenusis uzoOapHast TEMIIOEMKOCTh
BELIECTBA B MHTEpBaje Temueparyp. TemiepaTrypHas 3aBUCUMOCTb MPHUPALICHUS SHTAJIBIINN BEIIECTBA
(HT — Ho) mipu mocTostHHOM JaBJieHHH ¢ y4€ToM (ha30BbIX MepexoaoB. TernoBoi 3(hGeKT XUMUIECKOTO
npouecca. OCHOBHOE CTaHJIApTHOE cocTosHue. CTaHAapTHBIE 3HTAIBIMM O0pa3oBaHUs U CrOpaHuUs
BemlecTB. [IpumeHenune 3akoHa ['ecca s BBIUMCIEHUS TEIUIOBBIX 3()PEKTOB XUMUUYECKHX U (DUZHKO-
XUMHAYECKHX TpOoueccoB. CBsA3b TEIIOBBIX A(PPEKTOB NPU MOCTOSHHOM O0BEME M IMpPH MOCTOSHHOM
JaBJIeHUH. 3aBUCHUMOCTb TEIIOBOTro 3¢ (dekra peakiuu OT Temieparypsl. BoIBo M aHaIM3 ypaBHEHUS
Kupxroda B nuddepennmansuoit popme. Unrerpuposanue ypasuenus: Kupxroda.

1.2. BTopoii 3aK0H TepMOIUHAMUKH.

CaMonpou3BOJIbHBIE U HECAMONPOM3BOJbHBIE, OOpaTHMble M HEOOpaTHUMble, pPaBHOBECHbBIE
(KBa3uCTaTUYECKHUE) U HEPABHOBECHBIE Mpolecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOT'O IPOIIECCOB.
@OopMYyIMPOBKM BTOPOTO Hayana TEPMOJMHAMUKHU. OHTPONMS KaK KpUTEpPHUl HampaBIeHHOCTH
CaMOITPOU3BOJIBHBIX IPOLIECCOB M PABHOBECHS B HM30JMPOBAHHBIX CHCTEMax. 3aBUCHMOCTb SHTPOIUHU
BEIIIECTBA OT MapaMETPOB COCTOSTHUSA (TeMITepaTyphl, 1aBlIeHUs], 00bema). PacueT n3MEeHEeHUs PHTPOIIUH B
pa3IMYHBIX IPOLECCAX, CBSA3AHHBIX C M3MEHEHHEM COCTOSHHS HICANBHOIO rasza, a TaKKe YHCTBIX
TBEPABIX WM JKUAKUX BewlecTB. V3MeHEeHHWe SHTPONMM B MPOLECCE CMEIICHUs] WCAIbHBIX TIa30B.
W3menenue sHTponuu npu (azoBeIx nepexonax. Temnosas teopema HepHera, moctynat Ilnanka (Tpetbe
Hayajmo TepMmoauHamMuku). CraTUCTHUecKas MHTEpHpeTanusi BTOPOTO Hayaida TEpMOJIWHAMUKH,
ypaBHeHue bonbiimana-Ilnanka. Beruncnenue abcoiOTHOW SHTPONUM BellecTBa. PacueT HM3MeHEHUs
SHTPONUM B XMMHMUYECKUX pEaKUUAX MPHU pa3auuHbIX TemmepaTypax. O0veauHenHoe ypasHenue I u 11
3aKOHOB TEPMOJMHAMHKH. DHeprus ['enpMronbia u sHeprus ['mb0ca kak KpUTEpUU HANpaBIEHHOCTH
MIPOLIECCOB M PAaBHOBECHS B 3aKPBITHIX CHCTEMaX. XapakTepucTuyeckue QyHKIUU. 3aBUCUMOCTb 3HEPIUH
I'enpmroneia u sHepruu ['mb6ca oT mapaMeTpoB cocTosiHMA. TemmepaTypHash 3aBHCHMOCTb SHEPTHH
['m66ca BemecTBa ¢ ydérom (a3oBeIX mepexonoB. Pox ¢azoBoro mepexona (MEpBBIA, BTOPOW).
VYpaBuenus ['m66ca-I'enbmronbiia. Pacuer uaMeHeHuii cranaapTHbIX Hepruit ['md6ca u 'enbMronbua B
XUMHUYECKHUX PEAaKIMIX IPU Pa3IMUHBIX TeMIepaTypax.

CucreMbl IEPEMEHHOTO COCTaBa. XMMHUYECKUM MOTEHIMAI KOMIIOHEHTAa CUCTEMBI. 3aBUCUMOCTh
XUMHUYECKOT0 MOTEHIMala OT JaBJICHUS M TeMIepaTyphl. YCIOBUS PaBHOBECHS U CaMOMPOU3BOIBHOIO
IIPOTEKAHUs IIpoLiecca B CHCTEMaX IEPEMEHHOIO COCTaBA.

1.3. Xumuyeckoe paBHOBECHE.

MarepuanbHblii OajlaHC XUMHUYECKOW PEaKIMU, CTETIEHb MPEBPAICHHs, XUMUYeCKast IIepeMeHHasl.
VYpaBHEeHHE U30TEPMBI XUMHYECKOU peakiuu (m3otepMbl Bant-I'odda). Xumuueckoe cpoacTBo. AHanu3
YPaBHEHUsI M30TEPMBI Ul ONPEAEICHUS HANpaBJIECHUS CaMOIPOM3BOJIBHOTO IMPOTEKAHUS XUMHUYECKON
peakuuu OT JaHHOTO MCXOJHOTO (HEpaBHOBECHOTO) COCTOAHMA. TepMoauHaMUYecKass KOHCTaHTa
XMUMHAYECKOTO PABHOBECHS W SMITMPUYECKUE KOHCTaHThI xumuueckoro paBHoBecus (Kx, K¢, K, Kp),
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YpPaBHEHUs HX CBSI3M Il pEakUMM B WJCAIbHOW Tra3oBod cMmecH. KoHCTaHTBI paBHOBecHs MJiA
TFOMOTE€HHBIX U TEeTEPOreHHBIX pPEAKLUil, MJCAIbHBIX M HEUJCAIbHBIX PEAKLUHUOHHBIX CHCTEM (Ha
npumepax). CMelieHne XUMUYecKoro paBHOBeCHs Ipu u3MeHeHuu ooduiero nasienus (T = const) u npu
nobaiiennu B cuctemy uneptHoro rasa (T = const, P = const).

Bnusinue TemnepaTypbl Ha KOHCTAHTY XUMHUYECKOTO PAaBHOBECHS, YPaBHEHUSI U300apbl U U30XOPHI
XUMUYECKOM peakuuu. BbIBOJ, aHanu3 W MHTEIPUPOBAHME HA3BAaHHBIX YPaBHEHHMM Ha IIpUMepe
ypaBHEeHUs u300apbl. Pacuer cpeaHero M MCTUHHOTO TEMIOBOro 3¢ @deKkTa XUMHUYECKHX pPEaKIHUi U3
3aBUCHUMOCTH TEPMOJAMHAMUYECKOM KOHCTAHThl PAaBHOBECHS OT TeMmIeparypbl. Pacdyer KOHCTaHT
paBHOBECHsS] XHMHUYECKUX pEaKIuid W3 CTaHJApPTHBIX TEPMOJAMHAMUYECKHX (YHKIIMI BEIIECTB.
BbruncneHne KOHCTaHT pPAaBHOBECHS XMUMHYECKHMX pEakUUi IO CIPABOYHBIM JIAHHBIM O KOHCTaHTax
paBHOBecHsI peakluii 00pa30oBaHMs COEAMHEHUN U3 TPOCTHIX BEILIECTB.

Paszoen 2. @azoevie pasnosecus 6 00HOKOMNOHEHMHBIX CUCEMAX

2.1. ®a3oBble nepexoabl U Ga3zoBasi AUarpaMMa COCTOSTHUS JJIsl OTHOKOMIIOHEHTHBIX CUCTEM

®da3a, KOMIIOHEHT, YUCJIO CTerneHe cBoOo bl [IpaBmio ¢a3 ['mb6ca. [Ipumenenne nmpasmwia ¢as
I'u66ca nns ananuza (a30BbIX PaBHOBECHI B OJHOKOMIIOHEHTHBIX CHCTeMax. JlnarpamMmma COCTOSHUS
OTHOKOMIIOHEHTHOH cHcTeMbl, €€ (a3oBble TOJs, JUHAM H TPOWHBIE TOYKH, BBIPAKAIOIINE
COOTBETCTBEHHO oAHOo(pa3Hoe, AByxdazHoe u Tpex(dasHoe paBHOBecus. HacblmeHHbI Tap,
TEMIIepaTypHas 3aBUCHUMOCTb JAaBJIEHUS HacblIeHHOro mnapa. KpuTuueckas Touka, KpUTHYECKOE
COCTOSIHME BEILeCTBA, €ro ocoOeHHOCTH. BbiBox u ananu3 ypaBHeHus Kiameiipona. 3aBHCHMOCTh
TEMIIEpAaTypbl IUJIABJIEHMS OT BHELIHETO [aBJEHMs, MHTErpupoBaHue ypaBHeHUs Kianeipona s
paBHOBECHsI TBEpIOE TEIO - >KUAKOCTb. PaBHOBecus ¢ rasoBoi (a3oil, ypaBHeHue KianeiipoHna-
Krnaysuyca, BbIBOJA M HMHTErpUPOBAHUE YPABHEHMS I ONMCAHUS JIMHUM HCHApeHus W CcyOnuManuu,
UCIoib3yeMble fonyeHus. OnpeneaeHue KOOpAMHAT TPOUHON TOUKH.

2.2. Onpexnenenue TepMoanHaMuYIecKkux (pyHKIMN niporecca pa3oBoro mepexoa

[Ipumenenue ypaBHeHusi Knaneiipona-Knaysuyca ains pacyera U3MEHEHHUs TEPMOJUHAMUYECKUX
GbyHKIUHI npu (a3oBbIX NMpeBpalleHusX. B3auMocBs3b 3HTAIBINM J1aBIE€HUS, UCIIAPEHUS U BO3TOHKU B
TPOWHOM TOYKe. DMIupudeckoe nmpasuio TpyroHa.

Pazoen 3. Tepmoounamuueckas meopust pacmeopos

3.1. OcHOBBI TEpMOAMHAMUKHU PacTBOPOB. [lapruanbHble MOJIBHBIE BETMUYHUHbI

Knaccudukanuu pactBopos. [lapuuansHbie MOJISpHBIE BEeIUYMHBL. YpaBHeHUs1 [ nO6ca-/lrorema
(BBIBOA ¥ aHanu3). MeTonabl OolpeneNeHus] MaplUalbHBIX MOJSIPHBIX BEIHYMH (METOJ KacaTelbHBIX U
MeTOJl OTpe3KoB). OTHOCHUTENbHBIE MApPLHUAIbHBIE MOJISPHBIE BEJIWYMHBI (MaplHabHbIE MOJISIPHbIC
¢byHkuuu cmenienus). TepMoanHaMuuecKkue (pyHKIUN CMEIIEeHUs.

3.2. TepMoaMHAMHUYECKOE OMMCAHUE UICATbHBIX U HEUJECATBHBIX PACTBOPOB

WneanbHble (COBEpIIEHHbIE) pacTBOPbl. XHWMHUYECKUH MOTEHIMAd KOMIIOHEHTa HJI€AJIbHOTO
pactBopa. TepmoauHamuueckue (QYHKIMM CMEHIEHHs] JUIsl HJAealbHBIX pacTBOpoB. PaBHoBecue
"uaeanbHbI pacTBOp-map", 3akoH Payns, rpaduueckas uHTeprperanus 3akoHa Payns. Ilpeaensho
pa3baBiieHHbIE pPacTBOPHI, 3aKOH ['eHpu. YpaBHeHHE XMMHMYECKOTO IMOTEHIMada Uil PACTBOPUTENS U
pacTBOpeHHOro BelmiecTBa. HewpeanbHble (peaslbHbIE) pacTBOPHI, MOJIOKUTENbHBIE W OTpULIATENIbHBIC
OTKJIOHEHHSI OT HJeanbHOCTH (0T 3akoHa Payns). CraHmapTHbIE COCTOSIHHS KOMIIOHEHTOB pacTBOpa.
CummeTpuyYHas U HECUMMETpPUYHAsi CHUCTEMBbl CpaBHEHMs. PacueT akTHMBHOCTEH M paluOHAIbHBIX
K03 (HULIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepMonnHamudeckue (YHKIUU CMEIIEHUsS s
HEUJealbHbIX PACTBOPOB. 3aBHCUMOCTh AKTUBHOCTH W Kod((HIIMEHTa aKTUBHOCTH KOMIIOHEHTa OT
TEeMIIEpaTyphl U IaBJICHUS.

3.3. KomnuratuBHbie CBOICTBa pa30aBICHHBIX PACTBOPOB HENETYYMX BEIIECTB B JIETyueM
pacTBopuTeIe

KonnuraruBaple CBOCTBa pa30aBIICEHHBIX pACTBOPOB HEJNETYYHMX BEHIECTB B JIETYyYUX
pacTBOpUTENAX (MMOHMKEHHE JaBJICHUS HACBIEHHOTO Mapa pacTBOPUTENIS HaJ PaCTBOPOM I10 CPABHEHUIO
C YHCTBIM PACTBOPUTEJEM, IMOBBIIICHUE TEMMEPATypbl Hadalla KUIEHUS U TOHWKEHUE TeMIepaTyphl
Hayajia OTBEpJEBaHUsl PAaCTBOPOB, OCMOTHYECKOE JaBlieHUE). DOYINOCKONHYECKas U KPUOCKOIIUYECKast
KOHCTAHTBl PAcTBOpUTENA. BBIBOI ypaBHEHHsS, CBS3BIBAIOUIETO IOHWKEHHUE TEMIEpaTypbl Hauaja
OTBEpJICBaHMUS C KOHIIEHTpamueil pactBopa. OcCMOC, OCMOTHYECKOE JaBlieHHWe, OOpaTHBI OCMOC.
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Hcnons30BaHNe KOJUIMTATUBHBIX CBOMCTB /I ONPEAEIEHUS MOJIIPHOM MAacCChl, CTENEHH IUCCOLUALIN
WJIY CTEIIEHU aCCOLMALIMU PaCTBOPEHHOTO BELIECTBA.

Paszoen 4. @azosvie pasHosecus 8 MHO20KOMNOHEHMHBIX CUCTIEMAX

4.1. PaBHOBECHE «KHUJIKHUHA PacCTBOP - HACBILLEHHBIN I1ap» B IByXKOMIIOHEHTHBIX CHCTEMAaX.

JnarpaMMbl «JaBJI€HUE-COCTAaBY», «TEMIIEPATypa-cOCTaB», «COCTAaB MApPa-COCTaB JKUIKOCTH JUIsS
UCaIbHBIX U HEUICAIbHBIX pacTBOpoB. [IpuMenenue npasmia (a3 K UCCIEIOBAHUIO AUArPaMM. 3aKOHBI
I'u66ca-KonoBanoBa. A3zeoTporius, TepMOJIMHAMUYECKOE YCIOBHUE TOUKHU azeoTpona. [IpaBuio peiyara.
OU3NKO-XUMUYECKHE OCHOBBI pa3/IeNICHHsI XKUIKUX CMECeH MeToJaM1 NEPEroHK! M PeKTH(PHUKAIINH.

4.2. PaBHOBECHE «OKUIKOCTH-TBEPAOE» B JIBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuil aHayiu3, KPUBBIE OXJIAXKICHHS, MOCTPOCHUE AMArpaMMBbl IIJIABKOCTH MO KPUBBIM
oxJyaxaeHus. CUCTEMBI C OTPAaHUYEHHON U HEOTPAaHUYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM
coctossHuu. M3omopdusm. Tumbsl TBepAbIX pacTBOpoB. JlMarpaMMbl  IJIaBKOCTH  H30MOP(HO
KPUCTAJUIM3YIOLIMXCS BelleCTB. J(MarpaMMpl IJIaBKOCTH CUCTEM C OIPAHUYEHHOW pPacTBOPUMOCTBIO B
TBEPAOM COCTOSIHUU. OBTEKTHYECKOE U IEpUTEKTHYecKoe paBHoBecus. OmpeseneHue cocraBa
ABTEKTUYECKOM JKUIKOCTU MOCTpOeHHEM TpeyronbHuka Tammana. [Ipumenenue npasuna ¢a3z ['mb6ca
MCCIIEIOBAaHHIO (Pa30BBIX paBHOBECHH.

Pazoen 5. Pacmeopul snekmponumos

5.1 PacTBOpPBI 3EKTPOJIUTOB B CTATUUECKUX YCITOBHUAX

TepMoIMHaMHUECKOE  ONHMCAHUE CBOMCTB  pPACTBOPOB  3JIEKTPOJIUTOB. AKTUBHOCTH U
KOX(QPHUIMEHTHl aKTHUBHOCTH SJIEKTPOJIMTA W HOHOB B PAacTBOpE, CpPeIHUE HOHHBIE KO3()duImeHTHI
akTUBHOCTH. CBSI3b AKTUBHOCTH 3JIEKTPOJUTA CO CpPEIHEW HOHHOM aKTUBHOCTBIO M KOHIEHTpalMei
anektposurta. Monnas cunma pactBopa. IlpaBwio woHHOW  cwiibl.  OCHOBHBIE — TIOJIOKEHUS
ANEKTPOCTATUYECKON TEOPUU CUJIBHBIX AMeKTponuToB [lebas-Xrwokkens. [IpenenbHbiii 3akon [lebas-
XIOKKeJlsl, BTOPOE U TPEThe MPHOIMKEHHS TEOPHUH, TpadudecKoe MpeICTaBICHUE TUX 3aBUCUMOCTEHH.

5.2. PacTBOpPBI AJIEKTPOIUTOB B TUHAMUYECKUX YCIOBUSIX

IIpoBomHMKM 3sekTpuueckoro Ttoka [ m I poma, MOHHAass M DJEKTPOHHAs NPOBOIUMOCT.
VYnenbHasi, MOJISIpHAasE M SKBUBAJICHTHAs 3JEKTPUYECKHE MPOBOJAMMOCTH, B3aUMOCBSA3b MEXKIYy HUMHU.
3aBUCUMOCTD yJI€IbHON M MOJISIPHOH 3JIEKTPUUECKOM MPOBOIMMOCTEN OT KOHIIEHTpAIH, TEMIIEPATyphl U
npupoabl pacTBoputens. CKOPOCTh M MOABHKHOCTH (aOCONIOTHASE CKOPOCTh JIBMXKEHUSI) MOHOB. 3aKOH
HE3aBHCHMOI'O JIBI)KEHUsT MOHOB (3akoH Kombpaymia). [IpeaenbHble MOJISIpHBIE 3JIEKTPONPOBOIHOCTU
MOHOB. DCTa(eTHBI MeXaHH3M IepPeHOca AICKTPUUYECTBA MOHAMH THIIPOKCOHUS M TUApoKcuia. Yucna
IEpeHoca MOHOB. OJEKTPOIPOBOJHOCTh PACTBOPOB CHJIBHBIX JJIEKTPOJIUTOB, YpaBHEHUE KOPHS
kBajapaTHoro (ypaBHenue Kombpaymia). [IpuMmeHeHne Teopun CUIBHBIX AJIEKTPOIUTOB AJIsI OOBSICHEHUS
AIEKTPOPOPETUYECKOTO U PETAKCAIMOHHOTO 3(P(HEKTOB CHIDKEHMS DJIEKTPOINPOBOAHOCTU. BrusiHue
MOJIE BBICOKOM HAINpPSHKEHHOCTH U BBICOKOM YacTOThI MEPEMEHHOTO TOKa Ha 3JIEKTPOINPOBOJHOCTH
pacTBOpOB. METOIMKN U3MEPEHUS DIEKTPONIPOBOAHOCTH. KOHIYKTOMETpHYECKOE ONPEACIICHUE CTENEHN
U KOHCTAHTBHI TUCCOLMAIUU CIA0BIX AJEKTPOIUTOB, TEIUIOTHI, SHTPONUU u dHepruu ['mubOca mporecca
JUCCOIMAIMH, PACTBOPUMOCTH MAJIOPACTBOPHUMBIX COECITMHEHHM.

Paszoen 6. Dnexmpoxumuueckue cucmemoi (yenu)

6.1 DJ1C 1 2eKTpOIHbIE TOTEHIINAIBI

DNEKTPOXUMHUYECKHE CHCTeMBI (1iernn). Bo3HMKHOBEHHE CKavKa MOTEHIIMAIa Ha TPaHUIIe pasiena
npoBoHUKOB | u Il poma. JIBOMHON 3JIEKTPUUYECKUIN CION. DIEKTPOXUMHUECKUN MOTEHIMAN, rajlbBaHN-
noteHnuan. OOpaTuMble JJEKTPOABI U  OOpaTUMBIC DIEKTPOXUMHYECKHE IEeMH  (DJIEMEHTHI).
DNeKTPOABMKYIIAsl CUJla TaJbBAaHUYECKOTO 3JIEMEHTA, YCIOBHBIN 3JIEKTPOJHBIA MOTEHIMA (TOTEHIHA
B BojopoaHo# mmikane). Cesa3p DJIC raqbBaHUYECKOW IIEMH C AJIEKTPOAHBIMH MoTeHIuanaMu. [IpaBuio
3HakoB D/IC u 35eKTpOJHBIX MOTEHIHMANOB. TepMoanHaMuyeckas TeOpus TajlbBaHUYECKHUX SIBICHUU.
BriBoa u ananu3 ypaBHenust HepHcra, Beipaxatoiiero 3aBucuMocts JJ1C raabBaHMUECKOro 3JIEMEHTa OT
AKTUBHOCTEH  KOMIIOHEHTOB JJICKTPOJHOM peakuuu. YpaBHeHue [ub0ca-I'enpmronsia s
AJEKTPOXUMHUUECKUX cHUCTeM. 3aBUCUMOCTh JJIC raiabBaHUYECKOrO 3JIEMEHTa OT TEeMIEPATYPHI.
Knaccudukanus ->1eKTpoloB: 3JIEKTPOJbl IMEPBOTO W BTOPOTO pojJia, Ta30Bble, OKUCIUTEIbHO-
BOCCTAaHOBUTENbHBIE. Y paBHeHHe HepHcTa 1u1sl mOoTeHIMaia 31eKTPOI0B BCEX BUJIOB.
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6.2. 'abBaHNYECKHUE DIIEMEHTBI

Tunsl raabBaHUYECKMX DJJIEMEHTOB: XUMHYECKHE, KOHIIEHTPAL[MOHHBIE, C IEPEHOCOM, 0O€3
nepeHoca. Iudpdy3rnoHHbIN NOTEHLMAN, MEXaHU3M BOZHUKHOBEHUS U METO/IbI €I0 YCTpaHEHUs (CBEIEHUS
K MUHUMAalbHOM BenuuuHe). Meroauka usmepenus O/1C u anexkTpoAHbIX MOTeHLUUanoB. [IpumeHeHue
MOTCHIIMOMETPUN I ONPEACIICHUS TEPMOAMHAMHUYECKUX XAPAKTECPUCTUK XMMHYECKHX pEaKLMM,
IIPOTEKAIOIIMX B TajlbBAaHUYECKOM 1€NH, KOHCTAaHT XMMHMUYECKOI'O PpaBHOBECHUS, AaKTHMBHOCTEH H
KOY(Q(QHUIMEHTOB aKTHUBHOCTH 3JIEKTpOIUTOB, pH pacTBOpoB, MNpou3BENEHHs PACTBOPUMOCTH
MaJIOPaCTBOPUMBIX COEAUHEHUN. XMMUYECKHE HCTOYHUKHU TOKA.

Pazoen 7. Xumuueckas kunemuxa

7.1. ®opmanbHasi KHHETHKA

TepmoauHaMuyeckas BO3MOXHOCTb —IIpoliecca W €ro  MpakTHdecKas  (KMHeTHYecKas)
ocymecTBUMOCTh. llpeamer u 3amaun XUMUYECKOH KUHETUKHA. OCHOBHBIE MOHATHSA (HOPMATBLHOU
KMHETHKH: CKOPOCTh XMMUYECKOH PEaKLMU, MOJEKYISIPHOCTh, YaCTHBIA M 0oOmMi nopsaok. OCHOBHOM
MOCTYJIAT XUMUYECKOM KMHETUKU, KHHETMUECKOE YpaBHEHHME CKOpOCTH peakiuu. KoHcraHTa ckopoctu
XUMHMUYECKOM peakLUuu, pPa3MEpPHOCTb KOHCTAaHThl CKOPOCTH. MeETOnbl ONpENENIeHUus CKOpPOCTEH
xumuueckux peakuuid. I[Ipocteie (371eMeHTapHblE) U CIOXKHblEe peakiuuu. KuHeTuka mnpocThIX U
(opManbHO MPOCTBIX OJAHOCTOPOHHHUX TOMOTEHHBIX peakiuil. Peakuuu mepBoro, BTOPOro M TPETHETO
nopsiakoB. JuddepennuanbHas W WHTErpaibHas (HOPMBI KWHETHUYECKUX YPABHEHUH, KUHETHUYECKHE
kpuBble. JIuHelHOE NpeaCcTaBlIeHNe KMHETUYECKUX KPUBBIX Ul pEaKLUi pa3/InyHbIX MOPsAKOB. Bpems
nosyrnpespaiieHus. Peakuuu HyneBoro nopsiaka. Meron u30siTka (u3ossiun) OcTBalib/ia OMpeeIeHUs
YaCTHBIX MOPSAJKOB 10 COOTBETCTBYIOIIEMY peareHTy. [uddepeHnuanbible 1 HHTErpajabHble METOJIbI
oInpezesieHusl MopsajKka peakuuu. Paznnune KOHLEHTPAIMOHHOTO M BPEMEHHOIO MOpsiKoB. CIlI0)KHbIE
peakuuu. [IpuHIMI HE3aBUCMMOro NPOTEKaHUs IEMEHTAapHbIX peakuuid. OOpaTuMble U MapajiebHble
peakmuu nepBoro nopsiaka. Juddepennuansapie ypaBHEHHS, ONMCHIBAIOIINE CKOPOCTH STHX PEAKIIHH,
UX uHTerpupoBaHue. KuHeTMYecKMe KpuUBbIE I KaXJIOr0 W3  PEArupyrolMX  BEIIECTB.
[TocnenoBarenbHble peakuuu 1-ro nopsaka. Cucrema quddepeHIHanbHbIX YPaBHEHUH, ONMKUCHIBAIOIINX
KMHETUKY IIOCJIEOBATENbHbBIX peakunid. Kunetnueckne ypaBHEHMS U KUHETHYECKHE KPUBBIE AJIS BCEX
YYaCTHUKOB peakiuu. Bpemsi 1oCTHKeHUsT MaKCHUMaJIbHOW KOHLEHTPALMU MPOMEXYTOUHOTO BEIIECTBA.
3aBUCUMOCTh MaKCHUMAJIbHOM KOHIIEHTPALMU MPOMEXYTOUHOIO BEUIECTBA OT COOTHOIIEHHS KOHCTAHT
CKOPOCTE€H OTHEIBHBIX CTAJUHA TOCIEAOBATEIBHOW peakiuuu. [IpuHIUMI JTUMUTHpYIOIIEW CTaguu
IIOCJIEZI0BATEIbHON XUMHUYECKOH peakuuu. CTallMOHApHBIM pPEXUM MPOTEKAaHUs IOCIEI0BATEIbHBIX
peakuuii. MeTo KBa3uCTallMOHAPHBIX KOHIEHTpalui, 001acTh npuMeHeHus. BausHue Temnepatypsl Ha
CKOpPOCTh XMMHUYECKOM peakuuu, npuOmmxkeHHoe mnpasuio Baut-T'odda. YpaBuenue Appenuyca B
mupdepeHIManbHOM U HUHTerpaidbHOM  Qopme.  ODddexTuBHas  SHeprus  aKTUBAlUU U
IIPEIPKCIIOHEHIIMAIBHBI MHOKHUTENb, METOIbI UX ONPEAEIECHHUS U3 DKCIIEPUMEHTAJIbHBIX JaHHBIX.

7.2. Teopuu XUMHUYECKON KHHETUKHI

Teopus aktuBHBIX (OMHapHbIX) coyaaperuii (TAC). CkopocTh peakliuu KaK YMCIIO CTOJKHOBEHUH
aKTUBHBIX MOJIEKYJ B €UHUIY BpeMeHU. KoHcTaHTa ckopocTu GMMoNeKyIsapHoi peakunn. Ouzndyeckuit
CMBICH TPEIIKCIIOHEHIIMAILHOTO MHOXUTENS M DHEPIMM AaKTHBALMM B paMKaX TEOPUM aKTHUBHBIX
coynapenuii. Crepudeckuii pakTop, HEOOXOAMMOCTh €T0 BBEJCHHUS B KHHETUIECKOE YPABHEHHE PEAKITHH.
JlocTOMHCTBAa M HEOCTATKM TEOPUHU AKTHBHBIX COYJApEeHHUH. MeXaHW3M MOHOMOJIEKYJISPHBIX Ta30BbIX
peakuuii B pamkax TAC, cxema JlnHnemana. HcronkoBaHWe TIPUYMH HM3MEHEHHUs IOPSAKa
MOHOMOJIEKYJISIPHOM pEeaKIMU ITPU U3MEHEHUH JaBJICHHUS.

Teopus nepexogHoro cocrosinus (aktuBupoBaHHoro kommiekca) (TIIC unu TAK). OcHoBHBIE
nosoxkeHus TIIC, kuneTnueckas cxema peakuuu. IIoBepXHOCTh MOTEHIMAIBLHOW 3HEPTUU, KOOpAUHATA
peaxkuuu, myTh peaklui. AKTUBUPOBAHHBIA KOMILJIEKC U €T0 CBOWMCTBA, UCTUHHAS SHEPTUsl aKTUBALIUHU.
CkopocTh peaknMM — CKOPOCTh pachaja aKTUBUPOBAHHOIO KOMILIEKCA (CKOPOCTb €ro MpPOXO0XKIEHUS
yepe3 TNOTCHIHAIbHBIA Oapbep). KBasurepmomunammdeckass dopma ypaBHeHus TIIC, sHramenus u
SHTPOIUS aKTHBALIUU, TPAHCMUCCUOHHBIN KOA(pGHUIMeHT. CBs3b SHTAIBINHN aKTUBAMK € 3(PPEeKTUBHOM
(3KCTIEpUMEHTAIBLHOM ) SHEPTHEH aKTUBAIIUH.

7.3. ®OTOXMMHUYECKHUE U LIEMTHbIE pEAKIIUU

@DOTOXMMHUYECKHE peaklUH, MepBUYHbIE U BTOPUYHBIE (HOTOXMMHUYECKHE IPOLECCHI.
@otoauccormanus u poronmus. Poroduznueckue (Ae3aKTHUBALMOHHBIE) MPOLECCHl MPU MOTJIOMCHUN
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m3nydeHus. 3akoHbl (oroxumuu: ['porryca-llpenepa m OunmTeiHa-IlItapka. KBaHTOBBII BBIXO.
Kunernka mporeccoB, MpOUCXOAANIMX C ydacTueM (POTOBO30YkKIEHHBIX MosieKys. CeHCHOMIN3aTopHl,
CencuOunusupoBanHble poToXuMHUeckue peakiuu. OCHOBHbBIE pa3IuyMsl peakuuid ¢ GOTOXUMUYECKUM
U TEPMHUYECKUM MHUIMHPOBaHUEM. DOTOXUMHUYECKHE MTPOIECCHI B aTMOchepe, POTOCHHTES.

Ilennbie peakuuu. [Ipumeps! peakiuii, IpoTeKaOMUX M0 HEMHOMY MexaHu3My. OcoOeHHOCTH U
OCHOBHBIE CTAJMU LEMHBIX peakiuid. MexaHu3Mbl 3apOXKICHHS, Pa3BUTHA U 00pbIBa 1enei. JInHelHbIil n
KBaJpaTUYHbIM OOpBIB Iienell. 3BeHO LenH, JuinHa 1enu. Hepa3BeTBieHHbIE U Pa3BETBICHHBIEC IIETIHbIE
peakuuu. KuHeTnka Hepa3BETBIEHHBIX LENHbIX peakuui. CTaauu pa3BETBIECHHOM LIEITHOM peakluu.
BeposiTHOCTH 00OpbIBa M pa3BeTBICHUS LieNU. Pa3BuTHE pa3BETBIECHHBIX LIENHBIX PEaKLUH BO BPEMEHH,
CTAallMOHAPHBIN Y HECTALMOHAPHBINA PEXUMBI TeUeHUS peakuu. [IpenenbHble ABICHUSA B Pa3BETBIEHHBIX
peakuusx. HwkHuil 1 BepxHMH Ipenenbl BOCIUIAaMEHEHHMs (B3pbiBa) LenHoM peakuuu. IlomyoctpoB
BOCIIJIAMEHEHU.

Pazoen 8. Kamanus

['oMoreHHpli W TreTeporeHHbI  KaTaiu3. ABTokaTann3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KAaTaJUTUYECKUX peakuuid. BnusHue kataims3aropa Ha TEPMOJMHAMUYECKHE M KHUHETHUYECKHE
XapaKTePUCTUKU XUMHUYECKHX peakuuil. CenekTUBHOCTb JAeWcTBUA KaranuzaTopa. Karamuruueckas
aKTUBHOCTb, YZC/IbHAs1 KaTaJUTUYeCKas aKTUBHOCTb. ['OMOreHHbIN Karanu3. CIWTHBIA U pa3lelbHbII
MEXaHU3Mbl KaTaJIUTHUYECKUX PEaKIUH, JHEPreTUYeCKHe IuarpaMMmbl B3aWMOJCHCTBHS PEAarcHTOB C
KaranuzaropoM. OOmmii U crneuupuyeckuii KUCIOTHO-OCHOBHBIM KaTanu3. D¢¢eKTUBHAs KOHCTAaHTa
CKOPOCTH  pPEAaKLWH, KaTAIM3UPYEeMOM  BEUIECTBAMH C  KHCIOTHO-OCHOBHBIMH  CBOMCTBaMH.
Karanutuueckne KOHCTaHTBI CKOPOCTM peakuuu. l'ereporeHHblii katanu3. CKOpPOCTh I'€T€pOre€HHO-
KAaTaJUTUYECKON peakuuu. TUIbl reTeporeHHbIX KaTaau3aTopoB. 3aKOH JNEHCTBYIOIIUX IOBEPXHOCTEH.
Ponp agcopbuuu B rereporeHHoM mporecce. KnHeTuka reTreporeHHO-KaTaTUTHUECKUX Peaklui, He
TUMHATHPYeMbIX auddysueit. OTpaBIeHHE KaTaln3aTOPOB.

4 O0bem yueOHOH TUCHMILINHBI

Bcero Cemectp
Bun yuebnoit paboThl L 2
3E | Axamu| 3E A‘;aﬂ' 3E A‘fﬂ'

OOu1ast TPYA0EMKOCTh IUCIUIIIINHBI 14 504 7 252 7 252
KonTtakTHas padora — ayIMTOpHbIE 5,34 192 2,67 96 2,67 96
3aHITHS:
Jlekumu 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JlaboparopHbie paboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTejibHasi pa6oTa 240 3,33 120 3,33 120
[ToaroToBka K ga00paTopHbIM paboTam 102 60 42
KonTtakTHas camocrositenpHasi pabora 6,66 - - -
CamocTosaTenbHOE U3Y4YeHUE pa3/iesioB 3,33 3,33

138 60 78
JUCITUTLTAHBI
Buabl KOHTPOJIA:
JK3aMeH 2 72 1 36 1 36
KonraktHass pabora —  TIpOMEXyTOUYHAsS 0.8 0.4 0.4
aTTecTalus 2 1 1
[ToaroToBKA K 9K3aMEHY 71,2 35,6 35,6
Bua uTOroBoro KOHTpoJIf: JK3aMeH JK3aMeH
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Beero Cemectp
Bun yuebHo# paboThl L A 2 A

3E | Acrp.u | 3E Pl 3E P
OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 14 378 7 189 7 189
KonTakTHasi paboTa — ayiuTOPHBbIE 5,34 144 2,67 79 2,67 79
3aHSITHS:
Jlekumun 1,78 48 0,89 24 0,89 24
[Tpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusbie paboTsl (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTejibHas padoTa 180 3,33 90 3,33 90
[ToxroroBka K 1a00paTopHbIM paboTam 76,5 45 31,5
KoHTakTHas camocTosTenbpHas pabora 6,66 - - -
CamocTosTeIbHOC U3YUYCHUE Pa3/IeiioB 3,33 3,33

103,5 45 58,5

JMCIUTUTHHBI
Bujabl KOHTpOJIS:
JK3aMeH 2 54 1 27 1 27
KontaktHass pabora —  TpOMEKYyTOYHAs 0.6 0.3 0.3
aTTecTaIus 2 1 1
IToaroroBka K 3K3aMeHy 534 26,7 26,7
Buj nTOroBOro KOHTpoJIA: JK3aMeH JK3aMeH

AHHOTaus padoyeil NPorpaMMbl 1M CHHUIIJIMHBI
«Kosnonagnas xumus»

1 Ilear AMCHUIVIMHBI — TpuoOpeTeHHe oOydarolmuMuUcs 0a30BBIX 3HaHUM B 00JaCTH
TEPMOJUHAMHUKN TIOBEPXHOCTHBIX SBJIEHUH M CBOMCTB JUCHEPCHBIX CUCTEM U IOIY4YEHHE YMEHHUH B
4acTH MCIOJIb30BAHUS ITUX 3HAaHUHU NPU UCCIIETOBAHUH, TPOEKTUPOBAHUU U CO3/IaHUU PEATIbHBIX CUCTEM,
SIBJISIFOIIMXCS B OOJIBIIMHCTBE CIIy4aeB AUCIEPCHBIMHU.

2 B pe3yabTaTe H3y4eHUs! AUCHUILINHBI 00y4aIOLIUIICH 0JI/KEeH:

Ob6nadams cneayrOIUMU KOMIIETEHIIUSAMHI U UHAWKATOPAMH UX JOCTHXKEHUS:

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

3namo:

- IPU3HAKU 00BEKTOB KOJIJIOUTHOM XMMHUH U UX KJIacCU(UKALIMIO.

- OCHOBHBIE IIOHATHSI M COOTHOLIEHUS TEPMOJUHAMHUKM TIOBEPXHOCTHBIX  SBJICHUHI
(TepMOJIMHAMUKA [TOBEPXHOCTHOI'O CJIOS; aAre3usi, CMaulBaHUE U pacTeKaHUE )KUJIKOCTEH; AUCIIEPCHOCTh
U TEPMOJMHAMUYECKHE CBOMCTBA TeJ; aCOpOIIMs ra30B U MapoB, aJcOpOLMs U3 PACTBOPOB).

- OCHOBHBIE TE€OpUHU (HU3UIECKOM aJIcOPOIIHH.

- OCHOBHBIE IIPEJACTABICHUS O CTPOCHHUU [JBOMHOIO DJIEKTPUUECKOTO CJIOS; IMPUPOAY
ANEKTPOKUHETHYECKOI0 NOTEeHIIMAIa; OCHOBHbBIE SJIEKTPOKUHETUYECKUE SIBJICHMUS.

- ycnoBus npuMeHumoctH 3akoHa Crokca; 3akoH OiHIITENHA — (CMOIYXOBCKOIO,
THIICOMETpHUUYECKOe ypaBHeHue Jlamaca.

- IIPUPOJYy CEIUMEHTALIMOHHON M arperaTuBHON yCTOMYMBOCTH; OCHOBHBIE CBOWMCTBAa PacTBOPOB
[TAB kak nuouiabHBIX CUCTEM; OCHOBHbIe mojoxkeHus teopun JJIDO; npuunHsl U 0coOEHHOCTU
OBICTPON M MEJVIEHHON KOAryJIsiliii, KOHIEHTPAIIMOHHON M HEHUTpaIn3allMOHHOM KOArysIiH.

- TUIIBI CTPYKTYP, BOSHUKAIOLIUE B AUCIIEPCHBIX CUCTEMAX, IPUYMHBI U YCIOBHS UX 00pa30BaHUS;
KJIacCU(UKALIUIO TUCTIEPCHBIX CUCTEM IO UX PEOJIOTHYECKUM CBOUCTBAM.

Ymemn:

- paccUuThIBaTh NapaMeTPbl, KOTOPBIMH XapaKTEPU3YIOT IUCIIEPCHOCTD.

- IOPOBOAMTH PACYETBI C HCHOJB30BAHMEM OCHOBHBIX COOTHOIIEHUH TEPMOJUHAMUKU
MTOBEPXHOCTHBIX SIBJICHUM.

- PaCCUUTBIBATH OCHOBHBIE XaPaKTEPUCTUKH ITOPUCTOU CTPYKTYPBI.
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- paccuMThIBaTh BEIMYMHY DJIEKTPOKMHETHMUYECKOTO MOTEHIMaia MO JaHHBIM 3JEKTPOOCMOca U
anekTpodopesa.

- paccuuThIBaTh HHTErpaibHy0 U AuddepeHlnaIbHyl0 KpPUBBIE pacHpeleieHHs] YacTHIl I10
pa3Mepam.

- pacCUUTHIBATh U AHAIU3UPOBATH MOTEHIMAIbHBIE KPUBBIE ITAPHOTO B3aUMOJICHCTBUS YaCTHIL.

- paccUuThIBaTh U U3MEPATH BA3KOCTH JUCIIEPCHBIX CUCTEM.

Braoemy:

- NPEACTABICHUSMU O POJIM IOBEPXHOCTHBIX SIBIEHUI W JUCHEPCHBIX CUCTEM B TEXHHUKE U
MIPUPOJIE.

- METO/IaMU U3MEPEHUS IOBEPXHOCTHOI'O HATSKEHUSI, KPA€BOr'0 YIJa.

- 3HAHUSIMHM O METOJaX U3MEPEHHUsI aICOPOIINH U yeIbHON TOBEPXHOCTH.

- 3HAHUSAMU 00 yCIIOBUSAX MPUMEHUMOCTH ypaBHeHUs [ enbmronbia — CMOTyXOBCKOTO;

- METOJIaMU OTIpeAeNICHUS IEKTPOKUHETUUECKOTO MOTEHIHAIA.

- METOJIOM CEIMMEHTAI[MOHHOT0 aHAJIN3a.

- METOJIaMU OTIpeIeNICHUS] KPUTHUUECKOIN KOHIIEHTPAIMY MULIEIIIO00Pa30BaHMUs,

- METOJIaMU UCCIIEJIOBAHUSI KHHETUKH KOATyJISLIUU.

- METO/IaM{ U3MEPEHHS U aHAIN3a KPUBBIX TCUCHUS.

3 Kpartkoe conep:kanue JMCHUIITHHBI

Paszoen 1. Ilpeomem u npusnaxu 00bekmoe KOALOUOHOU XUMUU

KonnounHas XxuMus - Hayka O NOBEPXHOCTHBIX SIBJICHUSAX U JUCHEPCHBIX cuctemMax. OCHOBHbIE
MTOBEPXHOCTHBIE SIBJICHUS: aAre3usi U CMauMBaHKEe, KaWUIIPHOCTh, aACcOPOLUs, SJICKTPUUECKUE SBICHUS
Ha TIOBEPXHOCTAX U Jp.

OcHOBHbBIC MPU3HAKU JUCHEPCHBIX CUCTEM - T€TEPOre€HHOCTh M TUCHEPCHOCTH; MOBEPXHOCTHAS
SHEPIUs; KOJIMYECTBEHHBIC XapaKTEPUCTHKH AucrnepcHocTH. Kiaccudukanus OUCTIEPCHBIX CHCTEM IO
arperaTHOMy COCTOSIHUIO  AMcliepcHOM  (a3pl M aumcrepcuoHHo  cpensl.  Kitaccugukarus
CBOOOHOAMCIIEPCHBIX CHUCTEM [0 pa3MepaM YacTHIl U MO0 B3aUMOJEHCTBUIO MEXIY AUCIEPCUOHHOMN
cpenoit m aucnepcHoil Qas3oi. Posib MOBEpXHOCTHBIX SIBICHMH M JUCIEPCHBIX CHUCTEM B HPUPOJE,
MIPOMBIIIJIEHHOCTH U, B YaCTHOCTH, XUMHUYECKON TEXHOJIOTUH.

Paszoen 2. Tepmoounamurxa no8epxHoCmubix s61eHutl

OO01as XxapakTepucTHKa MOBEPXHOCTHOM 3Hepruu. [loBepxHOCTHAs SHEprus B 00IIeM ypaBHEHUU
1-ro u 2-ro Hayan TepmoauHaMUKH. [IoBepXHOCTHOE HaTsHKeHHE Kak Mepa sHepruu ['nboca mexdaznoi
MoBepXHOCTU. [oOBEpXHOCTHOE HATSKEHUE - XapaKTEpUCTHKAa IMPUPOJIbI colpHKacaromuxcs (a3 u ux
B3auMojieiicTBusl. CBOWMCTBA MOBEPXHOCTEH KHUJIKUX U TBEPAbIX Tell. YpaBHeHHe ['nbOca-I'enbmronbia
JUIs. BHYTPEHHEW YAeNbHON MOBEPXHOCTHOW dHEPruu (IOJHOW MOBEPXHOCTHOM SHEPruM). 3aBUCUMOCTh
SHEpPreTUYeCKUX TapaMeTpoB IMOBEPXHOCTH OT Temreparypsl. IIporecchl caMompou3BOILHOTO
YMEHBIIIEHUS TOBEPXHOCTHOM 3HEPTUU.

AncopOust ¥ TOBEpPXHOCTHOE HaTskeHue. CBsi3b BENMYMHBI aCcOpOLMM € THapaMeTpamu
CHUCTEMBI: M30TepMa, U30IMUKHA W M30cTepa aacopommu. Meron n30bTkoB [160ca. dyHaameHTaIpHOE
ancopburonHoe ypasHenue ['m66ca. 'mb60coBckas ancopouus. YacTHoe BelpakeHHe ypaBHeHHs ['n60ca.
[ToBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-WHAKTUBHBIE BEILIECTBA.

Anresus, CMauMBaHME U pacTeKaHUe KuAKocTei. Anre3us u koresus. [Ipupona cun mexdazHoro
B3auMoJieiicTBus. YpaBHeHue ronpe mist pabotsl aaresun. CmaunBaHue U kpaeBoi yroi. 3akoH FOHra.
CBs3b paloThI aare3uu ¢ KpaeBbiM yriioMm (ypaBHeHue [lrorpe-lOnra). JInodunbsubie n nmodobHbIe
MOBEPXHOCTU. MeToAbl OINpeAeseHUs] KpaeBbIX YITIOB. BiMsHME MOBEPXHOCTHO-AaKTHUBHBIX BEIIECTB
(ITAB) Ha cmauuBanue. Pactekanme xuakocreir. Koaddumment pacrekanust mo [Mapkuncy. Dddekrt
Mapanronu. Mex@da3zHoe HaTSHKEHHE Ha TpaHHUIE MEXAY B3aWMHO-HACBIIIEHHBIMU >KUIKOCTSIMH H
npaBuio AHTOHOBA. [IpakTHUecKoe 3HaYeHHE aire3uH, CMAauUBAHUS U PACTEKaHMS.

JucnepcHoCcTh W TepMOAMHAMUYecKue cBoiicTBa Ten. [IpaBuno ¢az ['mbOca m AUCTIEPCHOCTS.
Bnusinne KpUBHU3HBI TOBEPXHOCTU HA BHYTpEHHEe JaBieHue tein (ypaBHenue Jlammaca). [loBepxHocTHAS
sHeprusi U paBHOBecHBIC (hopmbl Ten. [Ipunaiun 'n66ca-Kropu. 3akon Bynwsda. Kanwmsapueie siBiaeHus
(ypaBHeHue JKropeHa), X pojib B IPUPOJE M TEXHOJOTUU. METOoABl ONpeneieHHs] OBEPXHOCTHOIO
HaTSOKeHHsl. 3aBHUCUMOCTh TEPMOJAMHAMMYECKON PEaKIMOHHON CIIOCOOHOCTH OT JUCHEPCHOCTH.
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VYpaBuenue KenbBuHa. BiusiHne 1McniepcHOCTH Ha paCTBOPUMOCTh, KOHCTAHTY PABHOBECHSI XUMUUYECKOM
peakuuu, TeMIeparypy $pa3zoBoro nepexoia.

[Tomyuenue nucrepcHbIX cucTeM. MeTonbl aucneprupoBaHus. YpaBHeHue PeOunpepa mmns
paboTel aucnieprupoBanus. AACOpOIMOHHOE MOHMKEeHHE TPOYHOCTH (3 dekT Pebunnepa). 'omorennas
U reTeporeHHas KoHjeHcauusa. MeracrabuibHoe coctosiHue. JHeprus ['m60ca oOpa3zoBaHus 3apojibiiiia
HOBOM (ha3bl, KPUTHUECKHI paguyc 3apojsima. JIBe ctaauu oOpa3zoBaHus HOBOU (ha3pl. CBsI3b KHHETUKU
oOpa3oBaHHsi HOBOM (pa3bl C TMEpECHIICHUEM. YNpPaBJIE€HUE JUCIEPCHOCTHIO MPH TOMOTEHHOMN
KoHjaeHcanuu. [IpuMepbl TOTY4YEeHUs IUCIEPCHBIX CUCTEM METoJaMH (U3UYECKOM M XHMHYECKOU
KOH/JICHCALINH.

Paszoen 3. Aocopdoyuonnvie pagrnosecust

Knaccudukanuss MexanusmoB  ajgcopOuuu  (pusmueckas  amcopOuus, XemocopOomus u
noHooOMeHHas aacopbuus). [Ipupoaa agcopOnroHHbIX cril. OCOOEHHOCTH COCTaBISIONINX Cchil Ban-nep-
Baanbca (opHeHTaMOHHBIX, MHAYKLIHMOHHBIX M IUCIEPCUOHHBIX) MpPH aacopOuuu. YpaBHEHHE IS
MIOTEHLIMAJIbHONW SHEPTUH B3aUMOJICHCTBUS aTOMa (MOJIEKYJIbI) C IOBEPXHOCTHIO TEIA.

AncopOuus Ta30B M MapoB Ha OJHOPOJHON MOBEPXHOCTU. 3aKoH ['eHpu. YpaBHEHHE HU30TEPMBI
MOHOMOJIEKYJISIpHON azacopOuuu JlenrMiopa u ero ananus. OnpesesieHue KOHCTaHT 3TOrO YpaBHEHHUS
(muneiinas opma ypaBHeHus Jlenrmiopa). YpaBHenue Ppeitnminxa. Teopus MONIUMONEKYISPHON
anpcopbrmu bpynayspa, Dmmera, Temnepa (BOT), ypaBHeHHE H30TEpMBI anCcoOpOIMH, €r0 aHAIU3.
Jluneitnas ¢opma ypaBHeHuss BOT u pacuer ero koHcrtant. OrmnpeneieHue YAEIbHONW MOBEPXHOCTU
meroaom bOT.

AncopOuusi ra3oB M HapoB Ha MOPUCTHIX Marepuaiax. KosuuecTBeHHbIE XapaKTEPUCTUKH
MOPUCTBIX MaTepuanoB. [lopucTble Tena KOpMyCKyJISpHOW, KPUCTAJUIMYECKON M Iy0uaToil CTPYKTYpBI,
MeTo bl ux nonydyenus. Knaccudukauus nop no [yOuHuHy u ee B3aMMOCBS3b C TEOPUSIMHU aACOPOLIUU.

Teopus kanwuisIpHOM KOHJEHcaunu. KanwuisipHO-KOHIEHCALIMOHHBIN rucrepesuc. Pacder
MHTErpanbHON U muddepeHIanbHoi KpUBBIX pacipeseneHus o0bema mop mno pasmepam.

OcobenHoctu aacopOIMM Ha MHUKpPOMOPUCTHIX Marepuanax. I[loteHrumansHas Teopus I[lonsHu.
AnCOpOLMOHHBIM  TOTeHIMaN.  XapakTepucThyeckas  KpuBas  aacopOuuu.  TemmeparypHas
MHBApUAHTHOCTh M a(p@PUHHOCTh XapaKTEPUCTHUECKUX KpHUBBIX. OOO00OIIEHHOE YpaBHEHHE TEOpUU
JlyouHnHa OOBEMHOTO 3allOJIHEHUS MUKPOMOpP, YaCTHBIE CIIy4ad OJTOTO YpaBHEHHs (ypaBHEHHE
Jyoununa-PanymkeBuua). AacopOIus ra30B U MapOB B XUMHYECKOW TEXHOJIOTHH.

AncopOuusi TOBEpXHOCTHO-aKTHBHBIX BellecTB. BnwusHue ctpoenust wmonekyn IIAB Ha
MTOBEPXHOCTHYIO aKTUBHOCTb, MpaBuiio Jlrokio-TpayOe. 3aBUCUMOCTh NMOBEPXHOCTHOTO HATSKEHUS OT
cocTaBa pacTBOpa Ipu cobmroaeHnu 3akoHa ['enpu u ypaBHeHus Jlenrmriopa. YpasHenue LumkoBckoro.
VYpaBHeHHMs]  COCTOSIHMSL ~ ra3000pa3HbIX  MOBEPXHOCTHBIX  (aJCOpOIMOHHBIX) IUIEHOK.  THIbI
MOBEPXHOCTHBIX IUIGHOK M OINpeAeNeHHe HX XapakTepucTuk. Becwl Jlenrmiopa. @akrtopsl,
ONpeENSAIONIMEe arperaTHoe  COCTOSHUME  aJCOpOIMOHHBIX  IIeHoK. OmpeneneHue  CTpOEHUs
a/IcOpOLIMOHHOTO CJ104 U pa3MepoB Mouiekyn [TAB.

Pa3zoen 4. Dnexmpuueckue senenus Ha nogepxHocmu

JBoitHoit anektpudeckuii cnoii ([9C), mexanuszmbl ob6pazoBanus [IIC. COOTHOLICHHS MEXKIY
NEKTPUYECKUM  TOTEHIHAJOM W  TOBEPXHOCTHBIM  HaTsbkeHueM  (ypaBHeHus  Jlummmana).
DNeKTpOKANWUISIPHBIE KPUBBIE U onpeieneHue napamerpoB [19C 1mo 3TUM KpUBBIM.

O6mme mpexacraBineruss o teopusix crpoenust JIC. Teopus ['ym — Uenmena. YpaBHeHHE
ITyaccona-bonbimana st auddysnoit vactu JI9C u ero pemenue. Tommmuaa aupdysHoro cios u
BIIMSIHHUE HA HEE Pa3IMIHbIX (aKTOpoB. J|BOWHOM anekTpudeckuit cioit mo teopun llItepHa, mepesapsiaka
nosepxHocTu. [Ipumepst o6pazoBanus I3C. Munenssl 1 UX CTpOSHHE.

UYeThipe BUAA JIEKTPOKUHETUYECKHUX ABICHUN. DIEKTPOKUHETUYECKHI MOTEHIMA U BIUSHUE HA
HEro pPa3M4HbIX (PakTOpoB. YpaBHeHHe I enbMroibia-CMOIYXOBCKOTO JJIsl CKOPOCTH IE€peHoca MpU
aleKTpoocMoce U dJekTpodopese. DPGHEeKThl, HE YUYUTHIBAEMBIE ITUM ypaBHEHHEM (ITIOBEPXHOCTHAS
MIPOBOJIUMOCTh, DJIEKTPOPOPETUYECKOE TOPMOXKEHHE, penakcaruoHHblii 3¢ ¢ekr). Ilpaktuueckoe
HCIIOJIb30BAHUE JIEKTPOKNHETUYECKHX SIBJIICHUM.

Pazoen 5. Kunemuueckue ceolicmea Oucnepcuvix cucmem

OCHOBBI CEIMMEHTAIIMOHHOTO aHaim3a. CBA3b CKOPOCTU OCAXKJEHHS YacCTUL[ C MX Pa3MepoM.
YcenoBust cobmronenus 3akona Crokca. CeJMMEHTAlIMOHHBIN aHAIN3 MOJUANCIIEPCHBIX cucTeM. KpuBas
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cequmeHTauuu. KpuBble pacnpeneneHus 4YacTHI IO paguycaM. OKCIHEPUMEHTAlIbHbIE METOABI B
CEIMMEHTALlMOHHOM aHaJIu3e.

MonekynsapHo-KMHETUYECKass ~ Ipupona  OpOyHOBCKOro  ABMKeHHs.  CBSi3b  MeXAy
CPeIHEKBAJIPAaTUYHBIM CABUIOM dYacThll # Koddduuumenrom auddysun (3akoH DifHmTElHA-
CMOIyX0BCKOT0). DKCIIepUMEHTa IbHasl MpoBepKa 3akoHa DiHIITEeHHa-CMomyxoBckoro. CienctBus w3
TEOpUH OPOYHOBCKOTO JIBHKCHHUSI.

CenumenTanoHHO-11b(Hy3MOHHOE paBHOBECUE, TUIICOMETpUUECKUN 3akoH. CelMMeHTallMOHHAS
YCTONYMBOCTD AUCIIEPCHBIX CHUCTEM.

Pa3zoen 6. Aepecamusrnas ycmotiuusocms u Koa2yisayus OUCNEPCHBIX CUCTEM

OO0mue BOIPOCHl YCTOMYMBOCTH JAUCHEPCHBIX cucTeM. CeauMEHTallMOHHAsh W arperatuBHas
ycToHunBOCTH cucTeM. JInoduiibHbie u 110()OOHBIE CHCTEMBI: CAMOIIPOU3BOJILHOE 00pa30BaHUE OJTHUX U
HE00X0AUMOCTh cTabunu3anun apyrux. Kpurepuii ntmopunbaoctu cucrem no Pedunnepy-1llykuny.

JInodunsusie aucnepcHble cucteMbl. Knaccudukanusa u o01as XxapakTepucTuKa MOBEPXHOCTHO-
aKTHBHBIX BEHIECTB. TepMOOMHAMUKA W MeXaHU3M MuIeuiooopazoBanus. Ctpoenne munenn [TAB.
Comobmnmzaiusi.  OcHOBHble  (DAaKTOphl,  BIMAIOLIME  HA  KPUTHYECKYH0  KOHLEHTPALHIO
munemtoodpasosanus (KKM). Meroast onpenenenus KKM. IIpumenenue I[TAB.

JInodobusie mucnepcHbie cucteMbl. DaKTOPbl ycTOHYMBOCTH JIHO(OOHBIX cucTeM. beicTpas u
MemieHHas koarymsinus. Kunetnka koarynsauuu no CmoinyxoBckomy. OrpeneneHue CKOpOCTH U
BPEMEHM MTOJIOBUHHOM KOAryJIsiuyu. 3aBUCUMOCTD YHMCJIa YACTULl PA3HOTO MOPSAJKA OT BPEMEHHU.

OcHoBHble mosoxkeHust teopun Jleparuna, Jlanmay, @epmes, OsepOeka (JJIDO).
PackimHuBarolee gaBlIeHUE U €r0 COCTaBISAIONIUE. DHEPrus dJIEKTPOCTATUYECKOrO OTTAJIKMBAHMS IIPU
B3aUMOJICHCTBUU Cl1a003apsKEHHBIX MoBepxHOocTel. Cuibl U 3Heprus nputskenus. OOiee ypaBHEHUE
JUISl SHEPTUU B3aUMOJACHCTBUS JUCIIEPCHBIX YyacTUll. [loTeHInanbHble KpUBbIE B3aUMOJEHCTBUS YaCTUILL B
MOHOCTA0MIIN3MPOBAHHBIX JUCHEPCHBIX cUcTeMax. lloTeHnuanbHbI Oaphep M €ro 3aBHCUMOCTH OT
TonmuHbl ug¢y3Horo cios. Koarynsamus B mepBoM M BTOpOM MuHUMyMax. HeltpanuzanuonHas u
KOHLEHTpalunoHHast koarynauusa. I[lopor Osictpoit koarynsuuu. IlpaBwino [lynbue-T'apau. 3axon
Hepsruna. CtaOunusanus JUCTIEPCHBIX CUCTEM BICOKOMOEKYIsApHbIMU coeanneHussmu (BMC) u ITAB.
MeToapl OYMCTKH MPOMBIIUIEHHBIX U OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha W3MEHEHHMU arperaTuBHON U
CEIMMEHTAlMOHHON YCTOMYMBOCTH JUCIIEPCHBIX CHCTEM.

Pazoen 7. Cmpyxmypoobpaszosanue u cmpyKmypHO-MexaHudecKkue ceotucmea OUCHepcHulx
cucmem

Tunsl CTpyKTyp, 0Opa3yroluxcsi B arperaTMBHO-yCTOMYMBBIX M arperaTMBHO-HEYCTOMUYMBBIX
JUCIEPCHBIX cUCTeMax. JKHIKOKPHUCTAIUIMYECKOE COCTOSHHME arperaTMBHO-YCTOMYMBBIX JUCHEPCHBIX
CHCTEM.

Bo3HukHOBEHHE 0OBEMHBIX CTPYKTYP B arperaTMBHO-HEYCTOWUYMBBIX (JIMO(POOHBIX) AUCHEPCHBIX
cucreMax. B3zanuMocBsi3b MexAy BHUIOM IMOTEHIMAIbHOW KPUBOM B3aMMOAEWCTBUS 4acThll (IO TEOpUHU
JUI®O) m TunoMm BO3HHUKAKOLIMX CTPYKTYp. KoarysislMOHHO-THUKCOTPONIHBIE M KOHJIEHCAI[MOHHO-
KpUCTANTU3alMOHHbIE CTPYKTYphI. [lepexon oqHuX CTpyKTYyp B Apyrue. Teopusi cTpyKTypooOpazoBaHus
(pusuKo-xuMHYecKas MEXaHUKa) Kak OCHOBA MOJTy4€HHUs] HOBBIX MaTepHasoB.

Peonornueckuii MeTos McCCleAOBaHUS TUCHEPCHBIX cucTeM. OCHOBHbIE MOHATUS U HeajbHbIE
3aKOHBI PEOJIOrMH. MoOJenupoBaHUE peOJIOTUYECKUX CBOMCTB Ten. Monens MakcBemia, Mozenb
KenmsBuna-®oiirra, Mmoaeiab bunrama.

Knaccugukanuss ~ AMCHEpCHBIX ~ CUCTEM IO CTPYKTYpHO-MEXaHHYECKUM  CBOWCTBAM.
HploTOHOBCKHME 1M HEHBIOTOHOBCKHE >KUIAKOCTH. llceBmoruiactuyeckue W JOWJIATaHTHBIE KHUJIKOCTH U
TBepA00Opa3Hbie Tena. BI3KOCTh JKUIAKUX arperaTMBHO YCTOWYMBBIX JAUCHEPCHBIX CHUCTEM. YpaBHEHUS
OvnmrerHa, [ltaynuarepa, Mapka-Kyna-XayBuHka. Peosmornueckue CBOWCTBA CTPYKTYPHUPOBAHHBIX
KHJIKOOOPA3HBIX M TBEPIOOOPA3HBIX CUCTEM.

8. 3axnmouenue

IToBEpXHOCTHBIE SIBIIEHUS W AMCIIEPCHBIE CUCTEMBI B XMMHUYECKON TexHosornu. KommounHas
XUMHUS U OXpaHa OKPYXKAIOIIEH CpeIbl.
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4 O0beM yueOHO# JUCUUIIJIMHBI

O0BbeM JUCHUIIINHBI

Buj y4eoHoii padoThl 3F Akan. u | Acrp. 4

O01asi TPY10€eMKOCTh M CHUTITHHBI 5 180 135
KonrakTHasi pa6oTa — ayIuTOPHbIE 3AHATHUS: 1,79 64,4 48,3
Jlexkuun 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0 0 0
Jlaboparopusbie paboTsl (JIP) 0,89 32 24
CamocrosiTejibHas padoTa 2,22 80 60
KonTakTHas camocrosiTenbHas paboTa - -
CaMoCTOsATEIbHOE U3YUCHHE PA3IeIOB TUCIUIUIMHEI (ITOJATOTOBKA K 2,22 80 60

nabopaTopHbIM paboTam)

Buja koHTpOJS:

IK3aMeH 1,0 36 27

KonTtakTHas paboTa — mpoMeXyTOUYHAast aTTECTAIHsI 10 0,4 0,3
IToaroroBka K 3K3aMeHy. ' 35,6 26,7
Buj HTOroBOro KOHTPOJIs: OK3aMeH

AHHOTaus padoyeil NPorpaMMbl 1M CHHUIIJIMHBI
«MaremaTuka»

1 Heap aucuumiauHbl - (GOPMUPOBAHHME Yy CTYAEHTOB CHCTEMbl OCHOBHBIX IIOHSATHUH,
UCHOJb3YEeMBbIX JUIsl MOCTPOEHUS BAKHEHIIMX MaTEeMAaTUYECKUX MOJeNell M MaTeMaTH4eCKUX METOJIOB
JUIS. OIIMCAHMSI PA3JIMYHbBIX XMMHKO-TEXHOJIOTMUYECKUX IPOIIECCOB.

2 B pesyabTaTe H3y4eHUs] JUCHHUILINHBI 00y4aI0UICH TOJI/KEH

Obnadoams cleayoIUMU KOMIETEHIUIMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

OIIK-2.1, OIIK-2.5, OIIK-2.9.

3uams:

—  OCHOBBI UG (hepeHINaTIbHOTO U HHTErpalbHOI0 UCUUCTIEHUS, MU hepeHIINaTbHBIX YpaBHEHUI
— MaTeMaTU4yeCKue TEOPHH U METO/IbI, JIeKalllle B OCHOBE MOCTPOSHHSI MATEMaTHUYECKUX MOJIETeH;
—  OCHOBBI IPUMEHEHMS] MATEMAaTHYECKUX MOJIETIeN U METO/I0B.
Ymemn:
—  BBIOMpaTh MaTEMaTHYECKHUE METO/Ibl, IPUTOIHBIE [T PEIICHUs KOHKPETHON 3aaui;
—  HCIOJb30BaTh MaTEeMATUUYECKUE MOHATHUS, METObI U MOJENHN I OITMCAHUS Pa3IMYHbIX IIPOLIECCOB;
—  BBIIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, JIEKAIUE B OCHOBE KOHKPETHBIX IIPOLECCOB;
—  HCIOJB30BaTh OCHOBHBIE METO/Ibl CTATUCTHUUECKON 00paOOTKH TaHHBIX;
—  TIPUMEHATHh MaTeMaTHYECKHE 3HAHUS Ha MEXIMCIUIUIMHAPHOM YPOBHE.

Bnaoemu:

— OcHOBaMH (yHIAMEHTAIbHBIX MaTEeMAaTUYECKMX TEOPHMA M  HaBBIKAMH  HUCIIOJIb30BAaHUS
MaTeMaTHYeCcKOro anrapara;
—  METOJaMH CTaTUCTHYEeCKOW 00paboTKu HHPOpMaIUH.

3 Kparkoe coaepxxanue IMCUUIIINHBI

Bseoenue. Tlpenmer u Metoabl MareMaTuku. OmnrcaHue OCHOBHBIX pa3zienioB Kypca. CTpykTypa
Kypca ¥ IPaBWJIa PEUTUHTOBOM CHCTEMBI.

Paszoen 1. Dnemenmor ancedpoi.

YucnoBble MHOXeECTBa, KomIuiekcHble uucia. Omnpenenutenu |l u |1l mopsaxos. BekTopsr:
OCHOBHBIE TOHSTHS, CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE IMPOU3BEACHMSI BEKTOPOB. AHAIMTHYECKas
reoMeTpUsl: MpsMas Ha IUIOCKOCTH, Kpubble |l mopsaka. Marpuupl: nelcTBUS HajJ MaTpULaMH,

MpUBEJICHHE K CTymeH4YatroMy Buny W Buay [aycca. Panr martpuiel. OOpaTHas marpuna. Teopema
Kponekepa-Kanemnu. Pemenne cucrem nuHeiHbIX anreOpanyeckux ypaBHeHUH. COOCTBEHHBIE YHCIIA U
BekTOpbl. KBagpatuunsie (opMbI.
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Pazoen 2. @ynkyus oonoii nepemennoii. Ilpeden ¢hynkyuu. Henpepvienocms gynxyuu.

Oyuknusa. CrnocoObl 3aganus GyHKkmuu. DnemeHTtapHbie GyHkiuu. [lpenen GyHKIMU B TOUKE.
Opnocroponnue npenensl. [Ipenenst Ha GeckoHeuHOCTH. beckoHedHO Maiible U OeCKOHEYHO OoJbllne
¢yHKIMH, WX CBOMCTBa W B3aMMOCBS3b. OCHOBHBIE TeOpeMbl O mpenenax. llepBelii U BTOpOH
3aMmeuaTenibHble mpeensl. HempepblBHOCT (GYHKIIMM B TOYKE M Ha mpoMexyTke. CBOHCTBA (PYyHKIIMIA,
HENPEPhIBHBIX HA OTpe3kax. Touku pa3peiBa YHKIIMU U UX KIACCHU(PUKAIIHS.

Paszoen 3. Jlughgpepenyuanvroe ucuucnenue gynxkyuu 00HoU nepemeHHoll.

[Tpou3BonHas QPyHKIUH, €€ TECOMETPUUECKUNA U MEXaHUYECKHI CMBICI. YpaBHEHHS KacaTelbHOU
u Hopmaunu. [IpaBuna nuddepennupoBanus. Tabnuna oCHOBHBIX MPou3BOIHBIX. Juddepennupyemoctsb
(GYHKIIUU: OIpeNeIeHHe, TEOPEMbl O CBSI3M HEMPEPHIBHOCTH M MU depeHIpyeMOCTH (QYHKIMHA U C
CyLIECTBOBaHMEM Mpou3BoAHON. Juddepennman Qynkuuu: omnpeneneHue, coicTBa. IIpomsBogHas
cnoxaor pyHkuuu. OcHoBHBIE Teopembl nuddepenHmanbaoro ucuncinenus: Poms, Jlarpanka, Komm.
[IpaBuno JlonuTans (packpbiTue  HeompeneiaeHHocTeil). [Ipous3BoaHbIE  BBICHIMX — MOPSIIKOB.
MOHOTOHHOCTH (PYHKIIMH: OIIpe/iesieHNe, HeOOXOANMBIE U TOCTATOYHbIE YCIOBUSA. DKCTpEeMyM (DYHKITUH:
orpezeneHue, HE0OXOaUMbIe U JOCTAaTOYHBIE YCJIOBHS. BBIMYKIOCTh, BOTHYTOCTh M TOYKHM Ieperuda
rpaduka QYHKIHMU: ONpEAETICHHs, HEOOXOAUMbIE U TOCTATOYHBIE YCIOBHUS MX CyllecTBOBaHUsS. OOmast
CXeMa UCCIIeIOBaHus (PYHKIIM, TOCTPOCHUE UX IpadUKOB.

Paszoen 4. Humeepanvhoe ucuucienue yHkyuu 0OHOU nepemerHoll.

[TepBoobpaznas (ynkuus. HeompeneneHHbli MHTErpad M ero cBoicTBa. Tabiuiia OCHOBHBIX
MHTErpanoB. MeToJapl MHTErpPUPOBAHMS: HEMOCPEICTBEHHOE HMHTEIPUPOBAHHUE, METOJ IOJCTAHOBKH,
MHTETPUPOBAHUE MO YACTSIM, MHTETPUPOBAHHUE PAIIMOHATBHBIX JIpOOEH, MHTErPUPOBAHHE HEKOTOPBIX
WppAMOHATIBHBIX M TPUTOHOMETpHUYEeCKHX (yHKIMWA. OmpeneneHHbld WHTETpal, ero reoOMeTPHUYECKHUMA
CMBICH, ero cBoicTBa. Teopema o cpeanem 3HaueHun. Popmyna HproTona-JleiiOnuna. 3ameHa
IIEPEMEHHON M HHTErPUPOBAHUE IO YaCTAM B OINpEAEIEHHOM HUHTerpane. Bpruncienue miomanen
IUIOCKUX (Uryp 1 oObeMOB TeN BpAIIEHUS C MOMOIIBIO ONpEAeTIeHHOro HHTerpana. HecoOcTBeHHbIE
MHTErpabl: ONpeaeIeHHs], CBOMCTBA, METO/Abl BEIUMCIICHHUS.

Paszoen 5. /lugpghepenyuanvroe ucuucnenue @hyHkyuii HeCKOIbKUX NEPEMEHHDBIX.

OyHKIMM JBYX M Ooyiee MEpPEeMEHHBIX: OIpeleleHne, 00JacTb OIpeaesaeHus, o01acTh
CYLIECTBOBAHMsI, T€OMETPUYECKAass MHTEPIpETalus, JIMHUU YpPOBHS, W IOBEPXHOCTH YpoBHA. [Ipenen
¢yHkuu B Touke. YacTHple Tpou3BoAHBIE (HAa TpuMepe (YHKUHMHM JBYX [E€PEMEHHBIX).
HuddepenurpyemMocts GyHKIMU: ONpeseneHue, cBa3b AupHEepeHIupyeMOCTH ¢ HEMIPEPHIBHOCTBIO U C
CYLIECTBOBAHMEM YACTHBIX NPOU3BOAHBIX. JlocTaTouHble YCIOBUS AU(PGEpEeHIUPYEMOCTH (DYHKINH.
HuddepernunpyemMocts cinoxxkHOW (yHKIMM, ToiHas mnpousBoiHad. uddepenuman QyHkoumM aBYX
MIEPEMEHHBIX, €ro HHBapuaHTHOCTh. [luddepeHunpoBanue ¢GyHKIUMH OJHOM M ABYX MEPEMEHHBIX,
3aJJaHHOI HesaBHO. YacTHbIE MPOU3BOIHBIE U AU (epeHIInaIbl BHICIIUX MOPSAIKOB. TeopeMa 0 paBEHCTBE
CMEIIaHHBIX NPOU3BOJHBIX (11 (YHKUMU JABYX IEPEMEHHBIX). AHAIMTUYECKUN NPU3HAK IOJTHOIO
muddepennmana. IIpousBonHas MO HampaBlIEHUIO: oIpeneneHue, (GopMmyna A ee BBIYUCICHUS.
I'paguent u ero cBoiicTBa. DKCTpeMyMbl (PYHKIIMU ABYX MEPEMEHHBIX: ONpEeNieHusl, HE0OX0IUMOoe U
JIOCTaTOYHOE YCJIOBHS CYIIECTBOBAHUSA JKCTPEMyMa. YCIIOBHBIM SKCTPEMYM: OIPEAEICHUE, METOJBI
HaXOXJECHUS TOYEK YCJIOBHOIO JKcTpemMyMa (IpsIMOM METOJ W MeToJl MHokuTene Jlarpanxka).
HauOonpiiee n HauMeHblee 3Ha4eHUs (YHKIMHU IBYX IEPEMEHHBIX B 3aMKHYTOM 001acTH.

Pazoen 6. Kpamuvie unmeeparni.

JIBOMHON HMHTErpall: OIpeleeHue, NeOMETPUYECKUN CMBICI, CBOWCTBA. Teopema O cpeaHem
3HAYEHUH JIBOMHOTO MHTErpaja. BrrunciieHne JBOMHOrO MHTErpaia B JEKapTOBOM CHCTEME KOOPAWHAT.
Boluucnenue ABOMHOrO MHTErpajia B MOJIIPHOM cucteMe koopauHaT. MHrterpan Ditnepa - Ilyaccona.
[IpunoxkeHus  IBOMHOrO  MHTErpaja: BBIUMCICHHME IUJIOAAM  IJIOCKOW  obmacTH, o0bema
LWIMHIPUYECKOTO Tela, IUIOIAA IOBEPXHOCTH, MAacChl IUIACTMHKM C 3aJaHHOM IUIOTHOCTBIO,
KOOpPAMHAT TIIEHTpAa TSDKECTH TUTACTMHKW. TpPOWHOW WHTETpall: OmpeiesieHne, QU3NYeCKHuil U
T€OMETPUYECKHUM CMBICI, CBOMCTBA, TEOPEMA O CPEIAHEM 3HAYEHWM TPOMHOIO MHTEerpaia. Beruucienue
TPOWHOTO UHTErpajla B JEKapTOBOM CHCTEME KOOPIMHAT, B IIMHIPUYECKUX U CPEepUuyecKux
KoopauHaTax. lIpuiioskeHUs TPOWHOrO HHTErpaja: BBIYHMCICHHE OO0BbEMa, MacChl Tela C 3aJaHHOM
IJIOTHOCTBIO, KOOPAMHAT LIEHTPA TAKECTHU Tea.
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Pa3zoen 7. Kpusonunetinvle u n0epxHoCmuble UHMESPALb.

KpuBonuHeHHbIH MHTETpal MO KOOpAMHATaM: ONpejAeieHue, (PU3MYECKH CMBICH, CBOMCTBA.
Bbruuciienne kpuoiuHelHoro uHrerpana. dopmyna A BBIYMCICHUS pabOTHl MPH HEpEeMEIEeHUH
MaTEpUaIbHOW TOYKHM B CUJIOBOM II0JI€ BIOJb HEKoTOporo mytd. @opmyna ['puHa nis BbIYMCIIEHUS
KPUBOJIMHEHOTO MHTErpajia 110 3aMKHYTOMY KOHTYpY. He3aBUCMMOCTh KpUBOIMHEMHOTO MHTErpaja OT
NyTH HWHTETPUPOBAHUS: HEOOXOAMMOE M JOCTaTOYHOE YCIOBHE HE3aBUCHUMOCTH, KpPUTEPHid
He3aBUCUMOCTH. lloTeHuuanbHOe mojie, MoTeHUualbHass (QyHKIUS M ee BbluucCiIeHHe. Beruucienue
KpUBOJIMHEMHOTO MHTErpajga, HE 3aBUCALIET0 OT IyTH MHTErpupoBaHus. IIoBepXHOCTHBIM MHTErpai:
orpejesieHue, (U3NUYECKUI CMBICH, BBIYMCIEHUE B JEKapTOBOM cucteme koopauHar. Teopema ["aycca-
Octporpaackoro. @opmyina Crokca.

Pazoen 8. Jlughgepenyuanvruvle ypasnenus nepsoco nopsoxa.

Juddepennmanbaple ypaBHEHH: ONpeesieHHe, TOPsI0K, pelIeHne, TeopeMa CyIECTBOBAHUS U
eIMHCTBeHHOCTH pemeHus. 3agada Komm. JluddepeHuunanbHble ypaBHEHHMs C  pa3IessOLMMUCA
nepeMeHHbIMU. OIHOpOAHbBIE ypaBHEHUs |-To mopsaka: ompeleneHue U Meroj perieHus. JluneiiHbie
ypaBHeHMs |-To mopsjka: ompeleneHue U METOA pelleHus. YpaBHeHHs bepHyinu: ompezaeneHue u
Metox pemreHus. Juddepennuansaple ypaBHEHUST B MOMHBIX AU depeHranax: onpeaeaeHne 1 MeTo/
pemieHnsa. MHTerpupyromuil MHOMKHUTENb: ONPEIEICHHE, CBEICHHE K YPAaBHEHUIO B IIOJHBIX
muddepeHnranax ¢ MOMOIIBI0 HHTETPUPYIOIIETO MHOXKHTEISL.

Paszoen 9. /lughgpepenyuanvuvie ypasnenus 6mopozo nopsaoka.

JuddepeHnnanbaple  ypaBHEHUST BTOPOTO TIOPSZIKA, JOIMYCKAIOIIME MOHWKECHHE MOpPSAKa.
JIuneitnsle nuddepeHIanbHble YpaBHEHUS BTOPOTO IOpSAJKA: ONpEeAETeHHE, OAHOPOAHBIE U
HEOJHOPOHbIC JHHEHHBbIe ypaBHeHHUs. CBoHcTBa pemeHuid. JIuHeiHas HE3aBHCUMOCTh (DYHKIWH.
Omnpenenurens BpoHckoro u ero cBoiictBa. TeopeMbl O CTpPYKType OOIIMX PpELICHUH JHMHEHHBIX
OTHOPOJHBIX W JMHEWHBIX HEOMHOPOIHBIX JH(QPEepeHIMATBHBIX YPaBHEHUH BTOPOTO IOPSIKA.
@dyHnaMeHTaJbHAs CHUCTEMa peIIeHU JHMHEHHOro OJHOPOJHOrO IU(QPepeHINaTIbHOTO YypaBHEHHUS
BTOporo mnopsaaka. JluHelHble oIHOpOAHBIE AU(QepeHInanbHble ypaBHEHUS BTOPOrO MOpAIKa C
MOCTOSIHHBIMU ~ KO3(ppULIMEeHTaMU: MeToA Dijepa Ul pelleHus 3TUX ypaBHeHHH. JluneiiHble
HEOAHOpOAHBIE AU(hepeHIInaTbHbIE YPaBHEHUSI BTOPOTO MOPSIKA C MOCTOSHHBIMU KO3 (UIIMEHTaAMHU:
METOJ MoA00pa YAaCTHOTO PELICHHs ATOr0 YpaBHEHHs C MPaBOM YacThIO CIELUAIBHOTO BUAA M METOJ]
BapHallMi IPOU3BOJIBHBIX MOCTOSHHBIX. JIuHelHble aud@epeHnranbHble ypaBHEHUsS N-ro IMOpsiKa:
CBOWCTBA PELICHU, TEOpPEMBbl O CTPYKType OOLIEro pemeHus. AJITOPUTM MOCTPOEHUS OOIIEro peleHus
JTuHeHOoro ¢ depeHInaIbHOr0 ypaBHEHUs N-T0 MOpsi/iKa ¢ OCTOSSHHBIMU KO3 (QULIUEHTaMH.

Paszoen 10. Cucmemol oughghepenyuanvuvix ypagrenuii.

CucreMbl JTMHEWHBIX AU(PEpeHINANbHBIX ypaBHEHUN MEPBOro MOPSAJKA, PEIIEHHWE METOA0M
uckiroueHus. CucteMsl IMHEHHbBIX TU(GEepeHINaIbHbIX YPAaBHEHUI EpBOro MOPsIIKa, METO] BapUalluH
MIPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBl JMHEHHBIX OJHOPOJHBIX YpPaBHEHHUH IEpPBOTO MOpsSAKa C
MOCTOSIHHBIMM KO3 duirentamu, Meroq  Oiiepa.  CucreMbl  JHUHEHHBIX  HEOJIHOPOJHBIX
g depeHINaTbHBIX YPaBHEHHUH ¢ TOCTOSHHBIMU KOA(PUIIUEHTaMH.

Pa3zoen 11. Yucnosvle u ghyHxkyuoraivhvie psovl.

YucnoBble psAbl: OCHOBHbBIE MOHATHUS, CXOAUMOCTh psiaa. HeoOXoaumelil mpHU3HAK CXOAUMOCTH
psana. CpoiicTBa cxomsdmmxcs psnoB. JlocTaTouHble NPU3HAKU CXOJMMOCTH 3HAKOIOJOKUTENBbHBIX
PSAI0OB: MHTETpalbHbINA npu3Hak Koy npu3Haku cpaBHEHUS psiioB; pu3Hak JlanamOepa; pagukaibHbIN
npusHak Komm. Psner J{upuxisie. 3Hakouepenyrouuiics psa: omnpeneneHue, npusHak JleOHuua.
AOCOIIOTHAs U yCJIOBHAsl CXOAMMOCTh 3HAKONEPEMEHHBIX psAfoB. OyHKIMOHATBHBIE psabl. CTeneHHbIe
psaabl:  ompeneneHue, TeopemMa AOens, HMHTEpBal CXOJIUMOCTH, paauyc cxoxumoctH. CBoiicTBa
CTEMEHHBIX psAnoB. Panel Telnopa nu MakiopeHa: onpenesieHue, yCIOBUS CXOAUMOCTH psana Teitnopa k
ucxoaHou ¢pynkiuu. Jlemma "mL: —o g VX e R . Jloctarounsle YCIIOBHS CXOAUMOCTH psina Teimnopa.

n—oo

AJroput™ pasioxenus GyHKIMH B psig Makiopena. OCHOBHbIE pasnoxkeHus GpyHkumii: €°, SiN X, cosx,
In@+x), (1+x)",arctgx, arcsinX B psn Maknopena. Pasnoxenne Qynkmuii B pan Teiimopa c

MIOMOIIBI0O OCHOBHBIX pa3iiokeHni. [IprMeHeHHe CTENeHHBIX psIOB: NMPUOIIKCHHBIE BBIYHUCICHHS,
npubIMKeHHoe pereHne auddepeHInalbHBIX YpaBHEHHH.
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Pazoen 12. Teopus eeposmnocmeii. Cnyuaiinvie eauduHbl U UX 3aKOHbL PACNPEOeIeHUS.

[MIpenmer Teopum BeposTHOcTed. CydaiiHble COOBITHS. [IPOTHBOMONOXKHBIE COOBITHS.
HezaBucumbie coOwiTusa. OTHocuTenbHas dYacToTa. Kiaccuyeckoe M reoMeTpUuecKoe Ompe/esieHue
BEPOATHOCTH.  OJIEMEHTapHas TeOpusi BEpPOATHOCTEM. MeToapl  BBIYMCIEHUS  BEPOSTHOCTEH.
[IpocTpanctBo 3nmemMeHTapHbIX coObiTui. Kitaccuueckoe omnpesenenrue BepossTHOCTU. Anredpa cOOBITHI:
TEOPEMBl O BEPOATHOCTH CYMMBI COOBITHI, IPOTHUBONOJIOXKHBIX COOBITHI, CyMMa BEpOSTHOCTEH
HECOBMECTHBIX COOBITUH, 00pa3yIOIIMX MOJHYIO IPyHIy. AKCMOMaTHYECKOE OIpe/ieJieHHe BEPOSATHOCTH.
CraTtucTuyeckoe OINpeAe/iCHUE BEPOSATHOCTU. YCIOBHAs BEpPOSITHOCTb. TeopeMbl O BEPOSTHOCTU
MIPOM3BE/ICHUS 3aBUCUMBIX U He3aBUCHUMBIX coObITHil. [lonHas BeposiTHOCTh. [loBTOpHBIE MCHBITAHUS.
®opwmyina bepnymuu. JIokanbHas u nHTErpanbHas Teopembl Myaspa-Jlanaca. @opmyiia [lyaccona.

[TonsiTue cinyyallHOW BENMYMHBI. [[MCKpPETHBIE M HENPEPHIBHBIC Cly4allHbIC BEJIWYMHBI. 3aKOH
pacripenienieHust ciay4aiiHoi BennmuuHbl. DYHKIMS pacnpenesieHus, ee CBoWcTBa, rpaduk. [ImoTtHoCTh
pacrpesielieHusT HENPEepbIBHOM CiIy4aiilHONM BeMWYMHBI (IUIOTHOCTh BeposiTHOCTH). Dopmyna ans
BEPOSTHOCTH ITONAJaHUsI HENPEPHIBHOM CIIy4allHOM BEJIMYMHBI B JAHHBIA MHTEPBAJI, BBIPAXKEHHBIN Yepe3
IUIOTHOCTh  BEPOSITHOCTH, T€OMETPUUECKUN cMbIci (opMmynbl. buHOMHManmpHOE pacmpeleneHue,
pacupenenenne  Ilyaccoma,  paBHOMEpPHOE  pacHpeleleHue,  HOPMAaJIbHOE  pacIpeciiCHHue,
SKCIIOHEHLIMAJIBHOE PACIIPEEICHUE.

Paszoen 13. Mamemamuueckas cmamucmuka.

[Ipeamer maTemMaTuyeckord cTaTUCTUKU. OCHOBHBIE 3aJaul MaTEMaTUYECKOW CTAaTHUCTUKH.
Beibopounsiii  Meton. Cratucthueckoe omnucaHue. BpiOopku. ['mcTrorpaMMa W TOJWTOH YacToOT.
Cratuctuueckas (dmnupuueckasi) GyHKIUS pacrpeneicHus. BbpiOOpodHble XapaKTEPUCTUKH M HX
pactpenenenusi. CocrosrenbHble, d((EKTUBHBIC CMEUICHHbIE W HECMEIICHHBIC OICHKH IapaMeTpOB.
CrarucTuueckoe cpegHee, CTaTUCTUYECKas TUCIEPCUSl U CTAaTUCTUYECKOE CpPEeJAHEE KBAaJIpaTUYHOE Kak
TOYEYHBIE OLICHKHM HEU3BECTHBIX: MAaTEMATUYECKOTO OKUJAHUS, ITUCIEPCHUU, CPEIHEro KBaIpaTUYHOTO
OTKJIOHEHMs. JloBepUTElbHbBIE WHTEpPBaJAbl W HWHTEPBAIbHBIE OIEHKU. JlOBEpUTENbHBIE OLEHKHU
HEU3BECTHON BEPOATHOCTH MO OoyblIMM BblOOpKam. JloBepuTenpHas OIEHKA MaTeMaTH4eCKOIro
O’KMJIaHUSI IPY HEU3BECTHOM nucnepcuu. JloBepurenbHas OLEHKa CPETHEr0 KBaAPATUYHOIO OTKIIOHEHUSI.
Tounsle BbIOOpOuHBIE pactpenenenus: CrbrogeHTa (t- pacnpenenenue), dumepa-Cuenexopa (F-
pacnpenenenue), ITupcona (y>-pacnpenenenue). [IpoBepka CTATHCTHUECKMX THIOTE3. MaTeMaTudeckue
METO/Ibl POBEPKH CTATUCTHUUECKUX TUIIOTE3. DIEMEHThI TEOPUN KOPPEISLIHH.
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4 O0bem y4eOHOH TMCHHMILINHBI

CemecTp
Bun yyeOHoi padoTnl Bcero 1 2 4
3E Axkana. g4 3E Axkana. 94 3E Axaja. 9 3E Axana. 9 3E AKana. a4
O611asi TPYA0EMKOCTh THCHUILIHHBI 18 648 5 180 5 180 5 180 3 108
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHS: 6,68 240 1,78 64 1,78 64 1,78 64 1,34 48
Jlexkuu 3,12 112 0,89 32 0,89 32 0,89 32 0,45 16
[pakTuueckue 3austus (I13) 3,56 128 0,89 32 0,89 32 0,89 32 0,89 32
CamocTrosiTesibHasi pa6oTa 9,32 336 3,22 116 2,22 80 2,22 80 1,66 60
KoHnTakTHas caMocTOsiTelIbHAs padoTa 0,6 0,4 - - 0,2
CaMOCTOSTEIIbHOE N3YYCHHUE PA3JICIIOB JUCIUILIAHBI 9,33 335,4 3,22 115,6 2,22 80 2,22 80 1,66 59,8
Buja kontposs — 3auer ¢ oneHKOM + +
Bua xontpoas — 3auer + +
Bua koHTpoJsi — IK3aMeH 2 72 1 36 1 36
KonraktHas pabota — IpOMEKYTOYHAS aTTECTaIVs 0,8 0,4 0,4
[ToaroToBka K SK3aMeHY. 2 71,2 1 35,6 1 35,6
By MTOroBOro KOHTpOJIS: 3a4er ¢ oLeHKOMH IK3aMeH IK3aMeH 3ader
Cemectp
Buj yuedHoii paGoTsi Bcero 1 2 4
3E Actp. 4 3E AcTp. 4 3E AcTtp. 4 3E AcTp. 4 3E AcTp. 4
O0masi Tpy10eMKOCTh THCIUILIHHBI 18 486 5 135 5 135 5 135 3 81
KoHTakTHasi padoTa — ayIuTOPHbIE 3aHATHSI: 6,68 180,36 1,78 48,06 1,78 48,06 1,78 48,06 1,34 36,18
Jlexmyn 3,12 84,24 0,89 24,03 0,89 24,03 0,89 24,03 0,45 12,15
[paktuueckue 3aasarus (I13) 3,56 96,12 0,89 24,03 0,89 24,03 0,89 24,03 0,89 24,03
CamocrosiTesbHasi padoTa 9,32 251,64 3,22 86,94 2,22 59,94 2,22 59,94 1,66 44,82
KonTakTHas caMocTosiTelibHas padoTa 9,33 0,45 3,22 0,3 222 - 2.22 - 1,66 0,15
CamocTosiTelIbHOE H3YUYEeHUE PA3JICNOB IUCIIUIUIHHBI
Bua xoutposs — 3auer ¢ oueHKOM’ + +
Bun xouTposs — 3auer + +
Bujx koHTpOJIsI — DK3aMeH 2 54 1 27 1 27
KonrakTtHas paboTa — IpOMEXYTOUHAs aTTeCTalHs 0,6 0,3 0,3
[ToaroroBka K PK3aMeHYy. 2 53,4 1 26,7 ! 26,7
Buj MTOrOoBOro KOHTpOJIS: 3adeT c oneHKOI IK3aMeH IK3aMeH 3ader
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AHHOTanuA padoyeil MPOrpaMmMbl IUCUUNIMHBI
«DusuKa»

1 Heap nucuMnIMHbI — IpuoOpeTeHrne 00yJaruMUCs 3HAHUN 110 OCHOBHBIM paszfenaM (pusuku
Y YMEHUIO MPUMEHATh UX B JIPYIMX €CTECTBEHHOHAYYHBIX JUCIUIUIMHAX.

2 B pe3yJabTarte U3y4YeHH s JUCUUIIJIMHBI 00YUAKOIIMIACS 10JI7KEH:

Obnadoams cleayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JTIOCTHIKEHUS:

OIlIK-2.4, OIIK-2.7, OlIK-2.11

3uams:

- (u3nyeckue OCHOBbI MEXaHUKH, (PU3UKK KOJeOaHUN W BOJH, SJIEKTPUYECTBA M MarHeTU3Ma,
ANEKTPOAUMHAMUKH, CTATUCTHYECKON (PU3UKH U TEPMOJIMHAMUKH, KBAHTOBOH (U3UKH;

- CMBICI (PyHJAMEHTAJIBHBIX (PU3NUECKUX 3aKOHOB, IPUHIIMIIOB U MOCTYJIATOB; UX (DOPMYIUPOBKU
Y TPaHUIIBI TPUMEHUMOCTH;

- CBA3b LIMPOKOTO Kpyra (pU3MYecKHX sIBJICHUN ¢ (PyHAaMEHTaIbHBIMU IPUHLUIIAMU U 3aKOHAMU
(M3HUKN; OCHOBHBIC METOIBI PEIICHUS 33]1a4 10 ONMMCAHUIO (PU3HUYECKUX SIBIICHU;

- METOJIbl 00pabOTKH PE3yNbTaTOB (PUIUYECKOTO IKCIIEPUMEHTA.

Ymemo:

- IPUMEHSTh TEOPETUUECKUE 3HAHUS U IKCIIEPUMEHTAJIbHbBIE METO/IbI HCCIIEIOBAHUS IIPU PELLICHUN
poecCHOHANTBHBIX 3a]1a4;

- IPOBOJUTH PACUEThI, OCYIIECTBIIATH aHAIU3 U HA OCHOBE ATOTO JIeJIaTh 000OCHOBAHHBIE BHIBOJIBI;

- AaHAJIM3UPOBATH PE3yAbTAThI HAOIIOICHHUM 1 SKCIIEPUMEHTOB C MPUMEHEHUEM OCHOBHBIX 3aKOHOB
Y IPUHLIUIIOB (DU3KKH;

- OIpEeNeNsATh Xapakrep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY OKCIIEPHUMEHTAIbHOU
nH(OpMAaLIUY TTPU MTOMOIIH TPaPUKOB, TAOIHIl U YPAaBHEHUI;

- IPEICTABIATH 00PAOOTAHHYIO YKCIIEPUMEHTAIBHYIO U TEOPETHIECKYIO HH(DOPMAIIUIO B YCTHOU U
MUCEMEHHOM (hopMe, B TOM YHCIIE C UCTIOIh30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

Braoemy:

- HaBbIKaMU pa0OTHI C IUPOKUM KPYroM PU3NYecKuX MprUOOPOB U 000PYA0BaHUS;

- HaBbIKaMU 00OCHOBAHHUS CBOMX CYKJEHHI U BbIOOpa METO/1a UCCIIEJOBAHMUSI.

3 Kpartkoe conep:kanue JMCHUIITHHBI

Paszoen 1. Qusuueckue ocHO8bI MEXAHUKU.

1.1. IIpenmer ¢usuku. MeToapl (HU3MUECKOTO HCCIEIOBAHUS: OIBIT, TUIOTE3a, SKCIEPUMEHT,
teopus. [Ipenmer kunematuku. [lepemenienne, CKOpocTb, yckoperue. Knnematnueckne xapakTepuCTUKH
BpalIaTEeIbHOTO JIBHYKECHHUS.

1.2. 3akonbl HproToHa. 3aKOH BCEMHUPHOTO TATOTEHUS. 3aKOH BCEMHPHOTO TATOTEHUS. J[BHKeHHE
TeJla IepeMeHHoM Maccesl. Y paBHeHuss Memepckoro. @opmyna L{unonkoBckoro.

1.3. Yopyruit u Heynpyruid yaapsl mapoB. MOMEHT MHEPLIUU MAaTePUATbHON TOYKH U TBEPIOTO
Tena.

1.4. Kunematuka rapmoHuueckux kojebanuid. /{uddepennuanbioe ypaBHEHHE TapMOHUYECKUX
konebOanuii. [loHsATHE O 3aTyxaloUMX U BBIHYKICHHBIX KoyeOaHusXx. BomHoBoe aBmkeHue. BoiHbl
MIPOJIOJIHHBIC U TIOTIEPEUHEIE.

Pa3zoen 2. Monexynapuas guzuxa u mepmoouHamuxa.

2.1. DnemMeHTH TEpMOAWHAMHUKU W (U3UYECKON KuHeTHKH. MpeanbHblii ra3. Pacnpenenenmne
Bonbimana u ero obmedusndeckuii cMbici. PeanbHblil ra3. YpaBHenue Ban-nep-Baanbca.

2.2. Tepmonunamudeckuii Metoa B (usuke. PaBHOBecHbIe cocTtosiHMs. Hadanma TepMoInHaAMUKHY.
Huknbl. DHTpONHS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenme mnepenoca. Hudbdys3msa. 3axkon Duka. TemmonpoBogHocTh. 3akoH Dyphe.
BuyTpennee Tpenue (Bs3kocTh). 3akoH HproToOHA.

Pazoen 3. Dnexmpocmamuka u nocmosiHHblU 21eKMPULeCcKuti mox.

3.1. 3akon Kymnona. Teopema Ocrtporpanckoro-I'aycca. Junons. JudnexTpuku B
3IEKTPOCTATUYECKOM II0JIE.

Paszoen 4. Dnexmpomacnemusm.

4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopeniia.
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4.2. MaraeTuku. DJIeKTpOMarHuTHasg UHAYKIMA. Y paBHeHUe MakcBesa.

Paszoen 5. Onmuxa.

5.1. Unrepdepennus BonH. Judpakuus BosH. [lomsipuszaius BoIH.

5.2. Temnooe wusmyuenue. 3akoH Kupxroda. ['mmoreza Ilnanka. KBaHTOBOE OOBSICHEHHE
TeroBoro usnydenus. Dpdext Komnrona.

5.3. Slnepnas monens atoma. [loctynarsr bopa. ATom Bogopoza o bopy.

Pazoen 6. Dnemenmuor k6anmosotl gpuzuxu.

6.1. I'unore3a ne bpoiuna. BonnoBoe ypaBHenue Lllpeaunrepa uisi cTallMOHAPHBIX COCTOSIHHMM.
OnbiTel HTepua-I'epnaxa.

6.2. MuoroanekTpoHHbiid atoM. Dddekr 3eemana. [Tpunmumn [Taymu. KBanTOBBIE CTaTHCTHYECKHE
pacnipenenenus boze-Diinmeilina u @epmu-/Iupaka. ononsl. 3akoHs! [ebas n DHHIITEHHA.

4 O0beM yueOHOH THCHHUILINHBI

Beero Cemectp
Bun yuebnoii pabotbl A 1 2 A

3E I;aﬂ' 3E Axan. 4 3E I;aﬂ'
OO01ast TpyI0eMKOCTh TUCITUTUTHHBI 12 432 6 216 6 216
KonrakTHasi paboTa — ayAuTOpPHBIE 35 128 13 48 22 80
3aHATHS:
B TOM 4mcJje B popMe NPaKTHYECKOi
NMOJATOTOBKH i i i i i i
Jlexkun 1,3 48 0,4 16 0,9 32
B TOM 4HCIIe B (hOpMe IIPAKTUIECCKOM
ITOJITOTOBKH i i i i i i
[Tpaktuueckue 3ansatus (I113) 1,3 48 0,4 16 0,9 32
B TOM 4HCIIe B (hOpMe TPAKTHICCKON
ITOJTOTOBKH i i i i i i
Jlaboparopusie paboTs (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4HcCIIe B (hopMe MPaKTHIECKON
ITOJITOTOBKH i i i i i i
CamocrosiTesibHas padora 6,5 232 3,7 132 2,8 100
KonTakTHas camocTosiTenbHas paboTa 0,8 0,4 0,4
CaMocTosTeIbHOE U3YUCHUE Pa3/IeiioB 6,5 2312 3,7 131.6 2,8 96.6
JTHACIATUTMHBI
Buabl KOHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtaktHas pabora — TpOMEKyTOUHAs 0.4 0.4 0.4
aTTecTalms 1 1 1
[ToaroToBKa K dK3aMEHY. 35,6 35,6 35,6
Bua uTOoroBoro KOHTpoJIf: IK3aMeH JK3aMeH
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Beero Cemectp
By yueOHol paboThl 1 2

3E Actp. u 3E | Actp.u| 3E Actp.
OO6m1ast TpyA0€MKOCTh JTUCITUTUTHHBI 12 324 6 162 6 162
KonTakTHasi padoTa — ay1uTOpHBIE 35 96 13 36 2.2 60
3aHATHSA:
B TOM 4HucJe B (pOpMe NPAKTHYECKOH
MOJATrOTOBKH i i ) i i i
Jlexmun 1,3 36 0,4 12 0,9 24
B TOM 4HCJIe B (hOpMe MPAKTUICCKON
[TOJATOTOBKH i i i i i i
[Tpaktuueckue 3ausartus (113) 1,3 36 0,4 12 0,9 24
B TOM 4HCJIe B (hOpMe IIPAKTUIECCKOM
ITOJATOTOBKH i i ) i i i
Jlaboparopusie pabotsi (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4HCJIe B (hOpMEe TPAKTUICCKON
[IOJTOTOBKH i i i i i i
CamocrosiTejibHasi pa6oTa 6,5 174 3,7 99 2,8 75
KoHTakTHas camocTosiTellbHast paboTa 0,6 0,3 0,3
CamocTrosTenbHOE U3yUYEHHE Pa3/IeIoB 6,5 173.4 3,7 08.7 2,8 747
JIACIIUILTNHEI
Bujabl KOHTPOJIS:
IK3aMeH 2 54 1 27 1 27
KonrtaktHas pabora — mpoMexyTouHas 0.6 0.3 0.3
aTTeCcTalus 2 1 1
[ToAaroToBKa K 3K3aMeHY. 53,4 26,7 26,7
Bua uTOroBoro KOHTpoJIs: JK3aMeH 9K3aMeH

AHHOTanus pado4yeil NPporpaMMbI MOAYJIS
«BBenenue B HHPOPMAIMOHHBIE TEXHOJIOTHI»
1 Heap Moayasi — O03HAKOMJIGHHE CTYJIEHTOB C TEOPETUYECKUMH, NPAKTHUYECKUMHU U

METOJI0JIOTUYECKUMHU OCHOBAaMHU COBPEMEHHBIX HHPOPMAIIMOHHBIX CUCTEM. B pamkax n3ydeHust MOy y
CTY/IEHTOB (OPMHPYIOTCS TEOPETUYECKHE 3HAHMUS M TNPaKTHUUECKHE HABBIKM IO HMHCTPYMEHTAJIbHBIM
cpeacTBaM nporpammHoro odecredeHus. CTyAEHTHI M3y4arOT Ha MpPaKTHUKE BUABI MHPOPMAIIMOHHBIX

TEXHOJIOTHH.

3agaum MoAyJIsl — IPHOOpPETEHNE CTYJEHTAMH MPOYHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX

HaBBIKOB B 00JIaCTH I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHiA.

2 B pesyabTaTe H3y4YeHUsI MOAYJIA 00y4aIOIUICH 10JI2KeH:
Obnadams cneayOMUMU KOMIIETEHIIUSAMHI U HHAWKATOPAMH 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 pe3ynbraTe 0CBOGHUS MOAYIISI CTYACHT JIOJDKCH:

3namy:

MPOIIECChI, METOJIBI TMOUCKa, cOOpa, XpaHEHHs, 00pabOTKH, MPEACTABICHHS, PACITPOCTPAHEHUS
nH(OpPMALIUA U CIOCOOBI OCYIIECTBIEHUS TAaKUX IMPOLECCOB M METOJOB (MH(OpPMAIMOHHBIC
TEXHOJIOTUN)

COBpEMEHHBIE ~ MHCTPYMEHTAJbHBIE  CpPEIbl, MPOTPAMMHO-TEXHUYECKHE IUIaTGopmMbl U
MpOrpaMMHBIE CpEICTBa, B TOM YHCJIE OTEYECTBEHHOTO IPOM3BOJACTBA, MCIIOJIb3yeMble st
pelieHus 3a1a4 npodecCuOHANBHON IeATeIbHOCTH, U IPUHIIUITBI KX PAOOTHI.

Ymems:

BHIOMpaTh W HCIOJNB30BaTh  COBPEMEHHBbIE  HMH(POPMAIMOHHO-KOMMYHUKAIMOHHBIE U
WHTEJUICKTYallbHBIE  TEXHOJIOTUM, WHCTPYMEHTAIBHBIE CpPEIbl, IMPOTPAMMHO-TEXHHUYECKHE
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m1atGopMbl U MPOTPaAaMMHBIE CPEICTBAa, B TOM YHCJIE OTEYECTBEHHOTO IPOW3BOJCTBA, MAJIs
pereHus 3a/1a4 TpodeCCUOHATBHON 1EATEIIbHOCTH
— aHaAJNM3HPOBaTh NpoQecCHOHANbHbIE 3a7aud, BBIOMpATh MU HUCHOJB30BaTh monxonsmme WT-

TEXHOJIOTHH.
Bnaoemy:.
— HaBBIKaAMH pabOTHI ¢ JIeKamuMu B ocHoBe U T-perennii TaHHbIMU
—  HaBBIKAMH MIPUMEHEHUS COBPEMEHHBIX nH(})OPMaAITMOHHO-KOMM YHHUKAIIHOHHBIX n

UHTEJUIEKTYAJIbHBIX TEXHOJIOTMH, MHCTPYMEHTAJIBHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOI'O

IIPOU3BOJICTBA, Ul PELIEHUs 3aa4y NPO(EeCCUOHAIBHON eI TeIbHOCTH.

3 Kpartkoe conep:xanue MO1yJist

1 cemecTp — OcHOBBI HHPOPMANMOHHBIX TEXHOJIOTH A

Paszoen 1. Beedenue 6 unghopmayuornHvle mexnoio2uu.

1.1. CrpykTypa ONEpallMOHHBIX CHCTEM, IMaKeThl MPHUKIATHBIX IporpammMm, Microsoft Office.
Krnaccudukanus mporpammHbIX cpeactB. CUCTEMHOE M NMPUKIAJAHOE IporpammHoe obecneuenue I[1K.
0O0630p onepaunonubix cucreM (OC). I[Ipunuunel co3nanus u coctaB OC: spo, unrepdeiic, qpaiBepsl.
Kparkas xapakrepuctuka WINDOWS, monynbsubiit npuniun nocrpoenus. Cpenra WINDOWS: okHa, ux
3JIEMEHTBHI, pab0oTa B MHOTOOKOHHOM PEXHME.

1.2. TexkcroBeni pemaktop WORD, pemaktopbl MaTeMaTHYeCKHMX M XHUMHYECKHX (HOpMYI.
Bo3moskHOCTH co3jaHus 35IeKTpoHHBIX npe3eHTanuil (Power point). Co3naHue JOKYMEHTOB pa3iHMuHBIX
¢dopm (cTaHmapTHBIX M HecTaHAapTHBIX). Co3maHuMe M pENaKTHPOBAHHE TEKCTOBBIX JOKYMEHTOB C
MaTeMaTHYeCKUMHU U XUMUYECKUMHU (HOpMYIIaMH.

1.3. Tabnmuneii mpomeccop EXCEL: o0630p, Tumel W amgpecamust sdeek, Qopmar sdeek,
BCTpoeHHble (yHKIMH, GopmarupoBanue Tabiauu. EXCEL: Bo3moxHOCTH TaOIMYHOIO peaakropa H
WCTIOJIB30BaHUE €T0 Ui pelieHus] nHPOPMAIMOHHBIX M MH)KEHEepHBIX 3amad. Iloctpoenne rpadukos u
JMarpaMm.

1.4. EXCEL. Onepanuu ¢ maccuBamu. Pa3pa®oTka u peanmuzanusi TPOCTEUIINX aJITOPUTMOB C
HCMOJIb30BAaHUEM BO3MOXKHOCTEH penakTopa (HaxXxoKACHHE MAaKCUMaJIbHOTO (MMUHUMAJIBHOTO) 3J€MEHTa
BEKTOpa M MaTpUIlbl, HAXOXKICHHE CYMMBbI 3JIEMEHTOB BEKTOpAa M MAaTpPHUIIbl, BBIYUCICHHE MAaTPUYHBIX
BbIpa)XeHUil). PemieHue BBIUMCIUTENBHBIX 3a/ad C Hcnoib3oBaHueM Tabmuu. Pemenune CIIAY c
UCIOJIb30BaHUEM OOPATHON MAaTPHIIBL.

1.5. EXCEL Iloctpoenue rpadukoB u guarpaMM. Pacuer (yHKIIMOHAJIBHBIX 3aBUCUMOCTEH M
MOCTpOEeHHE TpaduiecKuX N300pakeHuil ¢ ncrosib3oBanueM ctaHaapTHbX GyHkuui EXCEL u mactepa
¢ynkuuit. [locTpoeHne moBepXHOCTEH ¢ HCMOJNB30BaHHMEM MacTepa auarpamm. IloctpoeHue JmHUI
TpeHja.

Paszoen 2. Aneopummol u ocnoswl npoepammuposanus na sasvike MATLAB.

2.1. Aaroput™msel, THUIBI anroputMmoB. [loHsTue anroputma u ero cpoiicTBa. CriocoObl 3amucu
QIrOpuTMOB. MOAYJIBHBI NPUHIUI TOCTPOEHUS AIrOpUTMOB M mporpaMmM. Ilaker kommbroTepHON
matematuku MATLAB. XapakTepucCTHKU SI3BIKOB MPOTPaMMHUpPOBaHUS. DBOJIOLUSA U Kiaccu(UKalus
A3BIKOB ~ IPOTPAaMMHUPOBAHMS,  HMMIIEPAaTUBHBIE,  (PYHKIMOHANbHbIE,  JIOITMYECKHE,  OOBEKTHO-
OpUEHTUPOBaHHbIE, NX KOMOMHAIMU. [ToHSITHUS TpaHCHAUN, KOMIUIISUN, UHTEPIPETALH, UX Pa3THUUS.
SI3BIKM TIPOTPaMMHUPOBAHUS BBICOKOTO ypoBHA. CTPYKTYpHOE MpPOrpaMMHpOBAHUE, €r0 OCOOEHHOCTH.
O0630p makeToB KOMIbIOTEpHOI Matematuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYPBl U IPUHLHUIIBI CTPYKTYPHOTO MPOrPaMMHUPOBAHMUSI,
wuocTpanus. bazoBble anropuTMHuYecKHe KOHCTPYKLMHU (ClIeIoBaHHE, BETBIIEHHE, NMOBTOPEHHE), UX
peammzanuu. OmnepaTtopbl si3bika  nporpammupoBanusi MATLAB. OchoBHble pematenu (solvers)
MATLAB s peanu3aiiii BBIYNCIATEIBHBIX alrOpUTMOB. brubmnoreka craHmapTHBIX (GYHKIHH Size,
length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. [TocTpoenue rpadgukoB PyHKIIMU OJHON U ABYX NepeMeHHbIX. Mcnonp3oBanue GyHkmuii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, ohopmnenue rpaguKoB (3aro0BKH, MOAMUCH
10 OCSIM H TIp.).

2.4. Omnepanuu HaJ MacCMBaMHU: BEKTOPAaMM M MaTpULlAMHM - CJIOXKEHHE, YMHOXKEHHUE,
TpaHCIIOHUPOBaHUE, oOpamieHue (inv), BBIUMCICHHE HOPMBI (norm), panra (rank) u ompemeauTens
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MmaTpuipl (det). ANropuTMBl HAaxXOXKAECHUS MAKCHMAlIbHOTO, MHUHHMMAJIbHOIO 3JIEMEHTa B MAacCHUBE,
aJITOPUTMBI COPTHUPOBKH U UX peanu3anus (Harpumep, Selection Sort).

Pazoen 3. Yucnennwvie memoowl. Peanuzayus npocmetiwux aneopummos 6 cpeoe MATLAB.

3.1. YucneHHble METOJbI, XapaKTEPUCTHKA U MX OCOOCHHOCTH, MOHATHE CXOIUMOCTH METOAA.
DOneMeHTbl TEOpUHU TMOrpelHocTel, KiacCHu(UKalus MOrpelIHOCTed, a0CONI0THAas M OTHOCUTEIbHAs
MOTPEUIHOCTh, MOHATHE (DYHKIIMM HOPMBI. BBeneHue B CTATHCTUKY. AJTOPUTMBI JUISI CTAaTHCTUYECKOMN
00paboTky MH(POPMALUHU (BBIUUCIEHHE TOYEUHBIX M MHTEPBAIBHBIX OLEHOK PE3YJIbTaTOB HM3MEPSIEMOM
BennunHbl), ux peanmsanuu B [IKM MATLAB. Hcnonb3oBanue ¢yHKumii min, max, median, var,
polyfit, polyval.

3.2. Ilpubmmxenue ¢ynkuuid. WHTEepmonsauus wMHorowieHamu. KycodHas MHTEPIIONSAIUSL
(crutaiin). Onenka norperntHocTr. PyHkiun MATLAB s pabotel ¢ MHorowienamu polyld, polyval,
polyfit, polyder, polyint.

3.3. Belunciienue onpenencHHblX MHTErPajaoB, alTOPUTMbI METOI0B IIPSIMOYT OJIBHUKOB, Tpalenui
n CumIcoHa, OLEHKa MOTPEeIIHOCTH METOoA0B. Peanuzanus ajaropuTMOB YMCICHHBIX METOOB
BBIUUCIICHUS OIpeJiesieHHbIX HHTerpanoB B cpene MATLAB, npumeHenue ctanapTHEIX (yHKIMH trapz,
quad, integral.

3.4. UccnenoBanue (yHKIMM OJHOM NepeMeHHOH. Pemenue HenmunelHoro ypasHenus f(x)=0.
Otnenennie KOpHEH. ANTOpUTMBI YTOUHEHHSI KOPHS (METOJ MOJOBUHHOTO JAenenus, HptoToHa, nmpoctoi
utepanuu). CpaBHUTENIbHBIE XapakTepucTukH. Peanmusauus anroputmoB B cpene MATLAB no 6iok-
CXEMaM U C UCII0JIb30BaHUEM pelaTenei roots, fzero.

3.5. HUccnepmoBanue ¢Qynkuuu onHod mnepemenHou. I[lowck skcTpemyma — QyHKIMH
BbruncnuTenbHble aNropuTMbl HAXOXKJIEHUS JIOKAJIbHBIX M IJ100QJIbHBIX AKCTPEMYMOB (METOJ JEJIEHUS
OTpe3Ka I0MO0JIaM, METOJ] 30JI0TOI0 CEYEeHHUs), UX pealu3aluu Mo OJIOK- CXeMaM U C UCIOJIb30BAHUEM
pemarens fminbnd B cpene MATLAB.

Pa3zoen 4. Komnvtomepnsie cemu. bazvl OaHHbIX.

4.1. KomnbloTepHbIE CETU: TONOJOTUU CETEeH, X XapaKTEpPUCTUKU. TOMONOrUM ceTei: 3Be3/Hasl,
LIMHHAsL, KoJibLieBasg. CeTH 3aKphITOrO THIA: JIOKAIbHBIE U PACIIPEIEIICHHBIE CETH, KOPIIOPATUBHBIE CETH.
[IporpaMMHO-TexHUYECKOE OOecnedyeHue: ajpecalnus, OlNepalMoHHas CUCTEMa, aJalTepbl, JpaiBepsl,
IIPOTOKOJIBI (0COOBIE SI3BIKH, HAa KOTOPhIX 00MEHHMBAIOTCS HH(pOpMalMell KOMIBIOTEPHI B CETH, HaIpuMep,
TCP, TCP/IP, UDP).

4.2. T'nobanbuble ceTn pasnuunoro Macmradba (WAN —Wide Area Net, MS Network, Internet).
Bo3smoxnoctu cetn Wurtepner, Cucrema TenexkoHpepeHUMH. OnekTpoHHas mnourta. [octynm K
MHPOPMALlMOHHBIM  pecypcaM. 3ammta uH(popManuu. IloHsTHe 06€30MacHOCTH KOMIBbIOTEPHOI
nH(pOpMaLIUU: HAJIEKHOCTh KOMIIBIOTEpA, COXPAHHOCTb aHHBIX, 3allUTa OT BHECEHUS W3MEHEHMH
HEYNOJIHOMOUYEHHbIMA 50 JMIamMu, COXpaHEHHE TAaWHBI MEPENHMCKU B IJIEKTPOHHOW CETH AJTOPUTMBI
3alUThl MHPOpPMAIMU: METOJbl 3allUThl, KOMIIBIOTEpHBIE BHUpPYChl M OOppba ¢ HuMHU. MeToasl
peanu3aiiy 3auuThl UHGOPMAIMK: TPOTpaMMHBIE, alapaTHble, OpraHu3alMOHHbIE.

4.3. Undopmanmonnsie cuctembl. CUCTeMbl yrpaBieHUs OaHKaMu U 0a3aMu JaHHBIX. PensimonHas
MoJiesib JaHHbIX. CTPYKTypa 3amucH, MeToJbl AocTyna K uMH(popmanuu. OOMEH NaHHBIMH C APYTUMH
npuioxxkeHusMu WINDOWS: TekcToBbIMU peJlakToOpaMu U 3JIEKTPOHHBIMH TaOJIUIIaMHU.

4.4. Pensumonnas 6aza nanaeix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJl, NaHeJIb MHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl NaHHBIX. BBOJ M penakTupoBaHue JaHHBIX B peXUME TaOJIHUIIBI U PEKUME
KOHCTpyKTOpa. PopMHpOBaHHE 3ampoCcOB. 3ampochl MPOCTHIE W MHOTOTaOJIMYHBIE, 3alpoChl C

ycrnoBusiMu. Co3nanue oTtdeTtoB UM (Gopm. TexHomorus peanuszanuu HPOCTEMINUX 3ajady CpeACTBAMHU
CVYBJ] ACCESS.

2 cemectp — [IpodunbHoe nporpaMmmHoe obecniedeHne sl perieHust
3a1a4 nNpo¢ecCuOHAIbHOM AeSITeJIbHOCTH
Paszoen 5. [IKM Python u ocobennocmu e2o peanuzayuu 01 peuleHus pacyemHulx 3a0a4 6 Xumuu
U XUMUYECKOU MEXHOTI02UU.
5.1. OOBEeKTHO-OpPUEHTUPOBAHHBIN A3bIK MporpamMmmupoBanus Python: 063o0p. OcoGeHHocTH u
cBOlicTBa 00BEKTHO-OpHeHTHpoBaHHOTO TmporpammupoBanuss (OOII). Co3gaHue W HWCMOIB30BaHUE
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muctpudytuBa Anaconda. Uadpactpykrypsl Spyder, Jupiter, ctpykTypa sizbika. OCHOBHBIE CTPYKTYPBI
JAHHBIX (CIUCOK KOPTEX, OOBEKTHI) U Olepaluu Hax HUMU. AJIropuTMbl. OCHOBHBIE allTOPUTMHUYECKUE
KOHCTPYKLIMU (CJeI0BaHNe, BETBICHUE, LIUKJIbI) U UX peanu3zanus B Python.

5.2. BBexenue B mporpamMmmupoBaHue Ha s3bike Python. Crpykrypa mnporpamMmsel, OTCTYIIBI,
MOJyJHM, OnepaTopbl, (YHKIMHM (MMEHOBaHHblE M AaHOHMMHBbIE), ocoOeHHocTH. CTaHgapTHbBIE U
HectannapTaple  ¢yHKuu Python (oOmero Ha3HaueHus, MaTemMaTHdeckue, o00pabOTKa CTpOK,
BBO/I/BBIBO/T).

5.3. Pa3paborka anropuTMoB, MPOTrpaMMHPOBAHKWE W OTIaaKa mporpamMm Ha Python (B cpenme
Spyder). Ynpasnstomue koncTpykuuu if, for, while.

5.4 O0630p mUpeIMETHO-OPUEHTUPOBAHHOW OubOIMoTekn Momayned Python nans HaydHbIX u
WH)KEHEPHBIX BhIUMCIeHUN SciPy (Moxynu scipy u numpy, a Takxe matplotlib), cpaBaeane ¢ MATLAB.
OcHoBHas cTpyKTypa JaHHBIX NumPy 1711 BEKTOPHBIX U MaTpUUYHBIX BerurciaeHuid ndarray. OcobeHHOCTH
BBINOJIHEHUS ACUCTBUM HaJ MaTpulaMu (CIIO’KE€HHE, BbIUMTAaHHME, YMHOKEHHE, OOpallleHHe) Ha S3bIKe
Python. Mudopmarmonnsie MmaTpuunbie QyHKIMH (HOpMa, ONpeAeInTeNb, panr). Meroasl ndarray — T,
copy, shape, size, ndim u 1p., UHIEKCUPOBAHUE, MATPUYHOE NMPOU3BEIEHHE U (GYHKLUU MOAYIS numpy
len, shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Ioctpoenne rpadukoB B Python c¢ ucnonb3oBanuem moayns matplotlib. @yHkuun Momyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mnapaMeTpOB W
aHHOTHPOBaHUE IPa(UKOB.

Pazoen 6. Memoow eviuuciumenvrot mamemamuxu. OcHO8Hble dmansl peuieHus 3a0ay Ha IBM.
Pewenue cucmem nunetinvix ancebpauyeckux ypasrenuti (CJIAY).

6.1. IlpsiMble U UTEpAIIMOHHBIE YUCICHHBIE METO/IbI. DJIEMEHTHI Teopuu norpeurHocrei. [lonstue
HOpMBbI. OcOOEHHOCTH MAaIIMHHON apudMeTUkH (KpaTkuil moBTOp). OCOOEHHOCTH BBINOIHEHUS JeHCTBUI
Ha/I MaTpullaMu (CIIOKEHHE, BRIUMTAaHUE, YMHOKEHHUE, oOpalieHue) Ha si3pike Python, nndopmarnmonasie
MaTpuy4Hble QYHKIMU (HOPMA, ONPEIeTUTENb, PaHT).

6.2. Pemenune cucrem nuHelHbIX anredOpamdeckux ypaBHeHuil (CJIAY). IlocraHoBka 3ajauu.
[TorpemHocT. MeTopl ¢ HCHOIB30BaHUEM OOpPATHOM MaTpPHUIBl U METOJ MPOCTHIX UTepaiuil. Pemenue
CJIAY B Python ¢ ucnonb3oBanueM mojynedt numpy.linalg u scipy.linalg. u ¢ynkumii det, rank, inv,
cond, norm, solve.

6.3. O630p MeronoB pemieHuss CJIAY. BeruucnurenbHas yCTOMYMBOCTh, CXOJAMMOCTh METOIOB.
OOyCnoBNEHHOCTh ~ CHUCTEMbl  JUHEHWHbIX  anreOpamdeckux  ypaBHeHudt (CJIAY) wu  umcno
00YyCIJIOBIIEHHOCTH.

Paszoen 7. Obpabomka pe3ynomamos usmepeHusi 00HOU eenudunsl. Ilpubnusicenue Qynxyuu
MHO2OUJIEHAMU C OOHOU He3asucumou nepemeHHou. Pewenue cucmem nenuwneunwvix ypaswenui (CHY)
YUCTIEHHBIMU MEMOOAMU.

7.1. OOpaboTKa PKCIEPUMEHTAIbHBIX AAHHBIX. TOUEUHbIE U MHTEpPBaJbHbIE OLEHKU. DyHKIHUU
Python. Omnpenenenue kputepust CThoAEHTA.

7.2. Mpubnmxenne ¢GyHKOUHA. MeTOABl MHTEPIIONSAIUN 3aBUCHMOCTEH C OJHON HE3aBHCUMOU
nepeMeHHO. HTepnonsaioHHbIi MHOTOWIeH Jlarpanka, peannzanus B Python.

7.3. Ilpubmmxenne ¢GyHKIUNA. MeTOAbl anmpOKCUMAIIMH 3aBUCUMOCTEH C OJHOW HE3aBHCHUMOU
nepemMeHHoil. Meron HauMensmux kBajaparoB (MHK). HcnonszoBanue ¢ynkuuii Python ans
annpokcuManuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4.. AIropuTMBI MeTOa POCTOi uTepanuu U Metoaa HetotoHa - Padcona ans pemenus CHY.
CKOpOCTh CXOJIMMOCTH, OLIEHKH TorperntHocTu. Peanuzamnus metonos B Python.

7.5. Meronuka UCTIONb30BaHMs pemaTeneil B Motyie scipy.optimize, ¢pyHkuuu root_scalar, root.

Paszoen 8. Pewenue 3a0au MHO2OMEPHOU ONMUMUZAYUU YUCTEHHBIMU Memodamu. Ananus u
peuerue oughghepeHyuanbHbIX YPABHEHUL YUCTIEHHBIMU MEMOOdMU.

8.1. Kmaccudukamnus 3amad ¥ METOIOB ONTHMU3ALMU. MeETOJ] TpaJueHTHOro cmycka. Merton
nedhopMUpyeMOTro MHOTOTpaHHNKa. Peann3anust meto0B B Python.

8.2. Bcrpoennsie metoasl SciPy. BeiGop pemarens B Monyine scipy.optimize BcrpoenHble
meToabl SciPy, yrkimu minimize_scalar, minimize.
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8.3. AJTOpuTMBI METOAOB pemieHus nudQepeHInaIbHBIX ypaBHEHUNH. MeToasl Dityiepa U ero
moudukanuu. Peanuzanust metonoB B Python. Beibop pemarens B momyne scipy.integrate, gpyHKuu

solve_ivp, solve_bvp.

4. O0bemM MOAYJIsi M BH/IbI Y4eOHOM padoThI

Beero Cemectp
. 1
Bun yae6HO# paboThI Axan
3E Axkan. 4 3E Axan. 4 3E u '
OO01asi Tpy10€eMKOCTh MOAYJISA 6 216 4 144 2 12
KonTakTHasi paboTa — ayIMTOPHbIE
SAHSITHSL: 3,78 136 2,36 85 1,42 51
6 mom uucie 6 hopme nPpaKmuyuecKoil 1 36 050 18 050 18
n0020MO6KU ’ ’
Jlextmu (JI) 0,47 17 0,47 17 - -
[Tpaktrueckue 3ansatus (113) 1,42 51 0,94 34 0,47 17
8 MOM uuce 8 hopme NPAKmu4eckoll 050 18 0.25 9 025 9
Nn0020mMosKuU ’ ’ ’
Jlaboparopusie paboTs (JIP) 1,89 68 0,94 34 0,94 34
6 mom yucie 8 hopme npaKmuueckoul 050 18 0.5 9 025 9
n0020mMosKU ’ ’ ’
CamocrositesqbHasi padora (CP) 1,22 44 0,64 23 0,58 21
CaMocTosTeIbHOE N3YUCHUE Pa3/IeioB
MOJ1yJIsl, B TOM YHUCJIE TOJITOTOBKA K
MIPAKTUICCKUM 3aHATHIM, 1a00paTOPHBIM
paboTaM, MOATOTOBKA K TEKYILEMY 121 438 0.64 23 0,57 20,8
KOHTPOJIO, IPYTHE BHJIBI CAMOCTOSTEITHHON
paboThI
KonTakTHas camocTosiTenbHas paboTa 0,01 0,2 - - 0,01 0,2
Buabl KOHTpOJIS
3auer - - + +
IK3aMeH + + - -
KonTakTHas paboTta - mpoMexyTouHast 0.4 0.4 i
aTTeCcTaIus 1 ' 1 ' i
CaMoCTOsATebHO U3YUEHUE Pa3/IeIoB 356 356 i
MOJTYJISI
Bua uTOroBoro KOHTpoJIf: IK3aMeH 3ager
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Cemectp

Bcero
. 1 2
Bun yae6HO# paboThI A
3E Actp. 4 3E Actp. u 3E (;Tp '
OO0uasi TPy10€eMKOCTh MOAYJIst 6 162 4 108 2 %4

KonTakTHasi padora — ayIMTOPHbIE 3,78 102 2.36 63.75 1,42 38,25

3aAHATHA:
6 MOM Hucie 8 hopme npaKmuuecKou 1 97 0,50 135 0,50 135
no020moeKu

Jlexuuu (JI) 0,47 12,75 0,47 12,75 - -
[Tpaktrueckue 3ansatus (113) 1,42 38,25 0,94 25,5 0,47 12,75
8 MOM Uucie 8 hopme NPAKmu4eckoll 0,50 135 0,25 6,75 0,25 6,75
n0020MoeKuU

Jlaboparopusie pabots (JIP) 1,89 51 0,94 25,5 0,94 25,5
8 MOM ucie 8 (hopme nPaKmuieckoll 0,50 135 0,25 6.75 0.25 6.75
n0020MmMoeKu

CamocrositeabHasi padora (CP) 1,22 33 0,64 17,25 0,58 15,75

CamocTosTenbHOE U3YYEeHUE Pa3IeiioB
MOJTyJIsl, B TOM YHCJIC TOJTOTOBKA K
MIPAKTUICCKUM 3aHATHM, 1a00paTOPHBIM
paboTaM, MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, IPYTHE BHJIBI CAMOCTOSATEIHBHON
paboThI

1,21 32,85 0,64 17,25 0,57 15,6

KonTakTHas camocTositenbHas padboTa 0,01 0,15 - - 0,01 0,15

Buabl KOHTpOJIS

3auer - - + +

IK3aMeH + + - -

KonTakTHas paboTta - mpoMexyTouHast 0.3 03
aTTrecTanus ' '

CaMOCTOSTEIbHO N3YUCHUC pa3aciioB

26,7 26,7 -
MOYJIsI

Buj nTOroBoro KOHTpoOJIA: JK3aMeH 3auer

AHHOTanus padoyeil NporpaMMbl AU CHMILIMHBI
«IIpob6semMbl yCTOHYHNBOIO Pa3BUTHID)

1 Heap aucuMmimHbl — cHOpPMUPOBATH y CTYAEHTOB ILIEJIOCTHYIO KapTHMHY MHpa Ha OCHOBE
KOHLICNIIIUY yCTOMYUBOIO pa3BUTHUA, IO3HAKOMUTH CTYAEHTOB C LEIAMH YCTOWYUBOIO PA3BUTHI,
MOHATUSAMH YCTOMYMBOCTH U HEYCTOWUYMBOCTU TMHAMHUYECKUX CHCTEM B OKPYKAIOLIEM MHUPE; pECypcax n
Pa3BUTUH, aHTPOIIOT€HHOM BO3CHCTBUU HA OKPYXKAIOLLYIO CPENY, YIPABICHUHU KAa4YECTBOM OKPYKAOILECH
CpelBbl.

2 B pesyabTaTe H3y4eHUs1 AUCHUILINHBI 00y4aIOIUICH JOJI/KEH:

Obnaoams cneayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHXKEHUS:

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

3namo:

— OCHOBHBIE OIIPENEIICHUS U IPUHIUIIBI KOHIENIUU YCTONYUBOTO Pa3BUTHS;

— OCHOBHBIE XapaKTEPUCTUKU OMOTHYECKHX, aOMOTUYECKUX U AaHTPOIOTEeHHBIX (HAKTOPOB,
OKa3bIBAIOLINX BJIMSHUE HA )KUBbIE OPraHU3MBI, BKIIKOYas YEJIOBEKA,;

— OCHOBHBIE CYILIECTBYIOUIME MPOOJIEMBl, BO3HUKAIOUIME IPU B3aMMOJAEHCTBHUM 3KOHOMHUKH,
00I1IeCTBa U OKPY’KAIOIIECH Cpebl;

— COBPEMEHHBIE CHCTEMBbl HHAEKCOB U MHJIUKATOPOB YCTOMYMBOIO PAa3BUTHL, UX OCOOCHHOCTU U
HEJIOCTAaTKU;
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Ymemy:

— JleNaTh CUCTEMHBIN aHAIM3 CYILECTBYIOIIMX 3KOJOr0-COLUAIBHBIX, COLUAIbHO-I)KOHOMUYECKUX
U 3K0JIOr0-3KOHOMUYECKUX MPOo0IIeM;

— HaxoJWTh HauOoJee palUOHAIbHBIM BapUaHT pPELICHHS IOCTaBJICHHBIX 334ad C Yy4ETOM
KOH(UIMKTa B MOTPEOHOCTSX YEIOBEKA U OTPAaHUUYCHHUSAX OKPYKAIOLIEH Cpe/ibl;

Bnaodemu:

— HaBBIKAMHU I10JIb30BAaHMsI COBPEMEHHOW JMTEpaTypol B 00JacTH yCTOMYMBOIO pa3BUTUSA U
9KOJIOTHH;

— YMEHHMEM aHAJIM3UPOBaTh HOBBIE TEOPETUYECKME M IPAKTUYECKUE IPOTrpPaMMbl U IPOEKTHI,
HaIPaBJICHHbIE HA JOCTH)KEHUE LIEJIe YCTOMYUBOIO Pa3BUTHS;

— IpUeMaMH HIPUHATHS PEUICHUH 10 YperyJupoBaHUIO KOH(IMKTHBIX CUTyalluid B 0OJIacTH
YCTOMYMBOTO Pa3BUTHUS U UCIOJIb30BAaHUS PECYPCOB.

3 Kparkoe coaepxxanue JUCUMILIHHBI

Beeoenue

Ilenn, 3amaum M mpeaMer Kypca. MecTo Kypca B CHUCTEME XHUMHYECKOro 0OOpa30BaHMSL.
Dkosoruueckoe oOpazoBaHue U 00pa3oBaHUE JIsl yCTOWYMBOTO Pa3BUTHS.

Pasoen 1. Ocnosnuie nonsamus Kypca. Obuecmeo u okpysicarowas cpeoa

Poct u pasBurue. YCTOHYMBOCTh M HEYCTOWYMBOCTH JMHAMUYECKUX cucTeM. buocdepa kak
IUHaMu4eckas cuctema. YenoBek: Onosnornyeckui BUJ U nuBmiIn3anus. CUCTEMbI MOACPKAHUS KUZHU
U CHCTEMbI MOAJepKaHus HuBUIM3anuu. HaceneHue, mpou3BOACTBO, COCTOSIHHE OKPYXKArOIIEW CpeJibl.
[Tonatue ycroiuuBoro pasBuTHs. Pumckuii kiy6 u rimoOanbHas mpobiemaruka. HeoOxoaumocTs B
ycToiurBoM pa3Butuu. CoziepskaHue U 3BOJIIOLUS MPECTaBIeHUH o011ecTBa 00 yCTONYMBOM pa3BUTHUU.

Paszoen 2. buocgepa, ee s6onroyus u ycmotivugocmo. Ikocucmemul 3emau u ycmouiugocms

OcHoBHble cBeneHusi o IuiaHere 3emust. CtpoeHue u coctaB armocdepbl. MupoBOW oOKeaH.
Jlutocdepa. buornueckas m abuoTHUecKas cocTapistomue Ouocdepbl: OCHOBHBIE XapaKTEPUCTUKH.
[Totoku sHepruu B cucteMe CounHile-3emis.

OcHoBHBIE IOHATHS 3K0oI0oruu. CHUCTEMBI NOJIIEP KaHuUs JKU3HU Ha 3emJie: oouuii 063op. [lonarue
skocucteMbl. CTpyKTypa U COCTaBJsIOUIME dKocucTeM. Bwuapl, mnonynsuuu, cooOuiecTsa.
B3aumopeiicteue BUI0B B dKocucTeMax. OCHOBHBIE TUIIBI SKOCUCTEM.

[ToToku sHepruu u BemiecTBa B 3kocucTeMax. Tpoduueckue nenu. MeTaOosin3m U 3J€MEHTHBIN
COCTaB JKMBOM M HeXHMBOM MarepuH. OCHOBHbIE OMOr€OXMMHYECKHE IUKIBI (KPyrOBOPOTHI BEIIECTB).
[HuxnuaHOCTh TIpolieccoB B Onocdepe U yCTOMYMBOCTD.

M3MeHeHHs B MOMYJALMIX, COOOIIECTBAaX, SKOCUCcTeMaX. Peakiys ®HUBBIX CUCTEM HAa M3MEHEHMS
okpyxkatomen Cpenbl. Bo3nelicTBre yenoBeka Ha YKOCUCTEMBI. 3aKOHBI U IPUHITUITBI SKOJIOTHH.

buopaznoobpazue u ycToWunBOCTh 3KocHcTeM. BugoBoe pazHooOpasue - HEOOX0IMMOE YCIOBUE
YCTOHYMBOCTU OHOC(hEPHI.

Pazoen 3. UYenoseuecmso wxax uacmv Ouocghepvl. Jemoepaghuueckue npobaemvi
COBPEMEHHO20 MUPA.

OcoOeHHOCTH YeNoBeKa Kak OMOJOrHMueckoro BujAa. JIMHaMHKa YelIOBEYEeCKOH MOmyIsiuy,
POXKIaeMOCTh, CMEPTHOCTb, BO3pacTHast CTpYKTypa. [IpoGieMbl coBpeMeHHOTr0 3Tana pocTa YUCIEHHOCTH
HaceneHusd. [eorpaguyeckoe pacnpenenenue HaceneHus. Cenbckoe M TOPOJCKOE HaceleHHe.
VYpbanuzanusa. Cpena obutaHus 4eaoBeKa 1 oKpy»Karoiias cpeaa. PopMupoBaHre TEXHOT€HHOM cpeibl.

PerynupoBanue HapopoHaceneHus. CTaOmin3anus YUCIEHHOCTH HACEJICHUs WM JICTOMYJISAIHS:
OlLIGHKa IMpe/eabHOW YHCICHHOCTH HaceleHusl 3emiu. PenuruosHble, HPaBCTBEHHbIE U COIMAJIbHBIE
npoOJeMbl OrpaHMUYEHHsS POXKIAEMOCTH W IUIAHUPOBAHMA CEMbH. PermoHanbHble OCOOEHHOCTH.
Mpinienue, s3bIK, posib oOyueHusi. Herenerwueckuit kaHan BUAOBOM mamsatu. [lojoxxutenbHble U
OTpHILIATENIbHBIE TIOCIECTBUS HAINYMS HETeHeTUYecKoi naMaTu. ['eHiepHblie mpoOaeMsbl.

Pazoen 4. Pazeumue u pecypcol

Onpenenenne pecypca. Krnaccudukamus pecypcoB. HeBo300HOBHMEBIE, BO300OHOBHMEIE,
Heucuepraemble  pecypchl. MarepuanbHble, SHEpreTHYeckue M HMH(OPMAIMOHHBIE  PECYPCHI.
I'enetnueckue pecypcebl O6mocdepsl. CocTosiHME M MHUPOBBIE 3amachl OCHOBHBIX BHJIOB IPHPOIHBIX
pecypcos. I'eorpaduueckoe pacnpeeneHue 3aracoB IpUPOAHBIX PECYPCOB.
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PazBuTne nMBHMIM3aIMM W PAcXOJOBaHHE IPHUPOIHBIX pecypcoB. [IpHHIMIBI yCTOWYUBOTO
pa3BUTHS B OTHOUICHWH MPHUPOTHBIX pecypcoB. Poib BO30OHOBUMBIX M HEHCUEPIIAEMBIX PECYpPCOB B
YCTOHYMBOM OOIIECTBE.

Paszoen 5. Aumponoeennoe 6o30eticmsue Ha buocgpepy

AHTpOTIOTeHHBIE BO3MYIICHHUS OMOTCOXMMUYECKUAX IHKIIOB M JIErpaJiallisl CHCTEM TOICPKaHSI
Xu3HH. [ T00anpHbIe, peTHOHANBHBIC U JIOKAJIbHBIE TIPOOIEMbI OKPY)KAIOILIEH CpPEIbl.

3arpsisHeHue atMochepbl (KUCIOTHBIE IOXIW, (DOTOXMMHUYECKMH CMOT W T.JI.). 3arps3HEHUE
BHYTPEHHHUX BOJ U MHPOBOT0 OKeaHa. 3arpsisHeHUE JTUTOC(Ephl; Jerpajans 3eMelb, ONyCThIHUBAHUE.

Pasoen 6. Knumamuueckue nociedcmeust usmeHeHus COCmasa ammocpepuvi

['moGanpHplli  3HEpreTHYeCKUil OaylaHC, MapHUKOBBIM 3¢ ¢deKkT Kak npUpoAHbIA (akTop
MOJIICP)KaHUSl YCIIOBHI CYIIECTBOBAHUsS JKWBOW Marepuu. [lapHHMKOBbIC ra3bl. VICTOUHUKH W CTOKH
IMOKCUAA YIJiepoja M JIPYT'MX NMapHUKOBBIX ra3oB. V3MeHEHHe KOHICHTpalWW AMOKCHAA yriiepoja H
JAPYTUX MAPHUKOBBIX T'a30B B aTMOC(epe; MEXaHU3M III00aTbHOTO MOTEIICHHUS.

[TocnencTBust r100aTBHOTO MOTEIUICHUS: TOBBIIICHHE YPOBHS MHPOBOTO OKEaHa, 3aTOIUICHUE
NpUOPEKHBIX 30H; TasHUE JIGAHUKOB W BEYHOM MEp3JIOTHI; jAedopManus KIMMAaTHYECKUX U
CEeITbCKOXO03SMICTBEHHBIX 30H U reorpa)uueckoil CTPyKTYpbl IPOU3BOICTBA MTPOAOBOJILCTBHS; N3MEHEHHS
PacTUTENILHOTO MTOKPOBA, OIMYCTHIHUBAHUE.

Pa3zoen 7. 3enenas pesonoyus

3eneHas xuMmus. 3elieHas DSHEPreTuka. 3ejeHas OHKOHOMHUKA. [loHATHe HU3KOYTIEepOIHOU
(umkmuaeckoit) SkoHOMUKH. CIEHapuHM HHU3KOYIJIEPOJHOrO pa3Butus s Poccum. Hawmmyumme
JIOCTYnHBbIE  TexHOoJoruu. (OCHOBHBIC TIPUHIMIIBI  3€JIEHOTO  MPOM3BOJCTBA. [ OCyIapCTBEHHOE
peryiaupoBaHue NMpupoionosib3oBanus Ha ocHoBe HJIT. Dkomornueckuil ciej yenoBedecTBa. 3eICHBIN
oduc. KapOoHOBBIE TTOJIUTOHBI.

Pasoen 8. Mupososspenue, smuka u ycmouuugoe pazgumue.

[Tepexox or oOmectBa MoTpeOiaeHHs K YCTOWYMBOMY o0OImecTBy. V3MeHeHHe CTpYKTyphl
MOTpeOHOCTEH O00IecTBa W KPHUTEPHEB KAadecTBa KU3HW WM YPOBHS pPa3BUTHSA. PoJIb KyIbTYypHBIX WU
PENUTHO3HBIX TPAAUIIUN B TPOOIIEME YCTOMUNBOTO Pa3BUTHSL.

Wudopmanus, 3HaHUE, HayKa, TEXHOJOTHU. YBEIWYECHHE POIH MH(OPMAIIMOHHBIX PECYpPCOB B
obmem OanaHce pecypconorpebnenus. MHpopmannonHoe (MOCTUHAYCTpUalbHOE) oOmecTBo. Poib
0o0pa3oBaHMs B yCTOWYMBOM OOIIECTBE.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TUCHUTLINHBI

Buj yueOHoii padoThl 3E Axax v | Acrp. 4
OO0masi Tpy10eMKOCTh M CHUILIHHbBI 3 108 81
KonrakTHasi pa6oTa — ayiuTOPHbIE 3aHATHUS: 0,9 32 24
Jlexun 0,45 16 12
[TpakTuueckue 3ansatus (I113) 0,45 16 12
JlaGopatopusbie padotsl (JIP) - - -
CamocrosiTesibHas pa6oTa 2,1 76 57
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15

2,1

CamocTosiTenbHOE U3YUYECHHE Pa3/IeJI0OB JUCIUILIUHbI 75,8 56,85
Buja xkouTpoJs: 3auer

AHHOTanuA padoyeil MPOrpaMmMbl AMCUUIIMHBI
«be30nmacHOCThb KU3HEACATEJIbHOCTH
1 Hean aucuuniauHbl - QopMupoBaHue NPOPECCHOHATBHON KYIbTYphl 0€30MacCHOCTH, O]
KOTOPOW TMOHMMAETCS TOTOBHOCTh U CIOCOOHOCTHh JIMYHOCTH HCHOJB30BaTh B MPO(ECCHOHATHHON
NEeSTeIbHOCTH MPHOOPETEHHYI0O COBOKYIHOCTh 3HAHHWM, YMEHHH U HAaBBIKOB MJisi oOecredeHus
Oe3omacHocT B cdepe TpoheCcCHOHATBHOW AESITeNTbHOCTH, XapakTepa MBIIUICHUS W I[EHHOCTHBIX
OpHUEHTAIIH, TPU KOTOPHIX BOMPOCH OE30MMaCHOCTH PACCMATPUBAIOTCS B KAYECTBE MPUOPUTETA.
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2 B pe3yabTare 0cBOCHHS AUCHUILINHBI CTYJACHT 10JI/KEH:

Obnaoams cleayoIUMU KOMIETEHIUAMU U UHAUKATOPAMH UX JIOCTHXKEHUS:

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.

3uams:

- OCHOBHBIE TEXHOC(EPHBIE ONTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;

- XapakTep BO3JEHCTBHA BPEIHBIX W OMACHBIX (PAaKTOPOB Ha 4YEIIOBEKa W TPUPOAHYIO Cpeny,
METO/bI 3aIUThl OT HUX MPUMEHHUTENBHO K chepe cBoel mpodecCnOHAIbHOM 1A TeIbHOCTH

Ymemo:

- UACHTU(UIMPOBATH OCHOBHBIE OMIACHOCTH CPEJIbl OOUTaHMsI YEIIOBEKa,

- OLIEHUBATh PUCK MX peajH3allli, BHIOUPATh METO/IbI 3alIUTHl OT ONACHOCTEH MPUMEHUTEIBHO K
chepe cBoeil mpodeccCHOHATBHON MESITEIbHOCTH W CIOCOOBI oOecredeHus: KOM(OPTHBIX YCIOBUI
KHU3HEECSATEIbHOCTH

Braoemy:

- 3aKOHOJATEJIbHBIMU M IPABOBBIMU aKTaMH B 00JacTh OE30MACHOCTH U OXPaHbl OKpY)Karollen
cpeabl, TpeOOBaHMUAMHU K O€30MaCHOCTH TEXHUYECKMX pEIrJIaMeHTOB B cdepe NpodecCHoHaNbHOM
NeSITENIbHOCTH;

- crioco0aMM U TEXHOJIOTUSIMM 3aLUThI B YpE3BbIYAHBIX CUTYaAIUSX;

-IIOHATUIHHO-TEPMHUHOJIOTMYECKUM alapaToM B 00J1acTH 0€3011aCHOCTH;

- HaBbIKaMM palMOHAIM3alMK NPO(PEeCCHOHANIBHOM JeATeNbHOCTH C LEeblo oOecredeHus
0€30MaCHOCTH U 3aIUTHl OKPYKAIOIIEH CpPeIbl.

3 Kparkoe coaepxxanue JUCHUIIIHMHBI

1. BBenenue B OezonacHocTh. OCHOBHBIE MOHATHS U oNpezesieHus. be3onacHoCcTh U ycToiunBoe
pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOe cOCTOsTHIE TeXHOC]Ephl M TeXHOCPEepHO 6€30MacHOCTH.

3. Unentuduxanus u Bo3IeHCTBUE Ha YEIOBEKA BPEAHBIX U OMACHBIX (DAKTOPOB CpeJibl OOMTAHHUS.

Knaccugukaius HeraTuBHbIX (PaKTOPOB Cpelbl OOMTaHMs yelloBeKa. XUMHUYECKUE HETaTHBHBIC
(dakTopel (BpeaHBIC BemiecTBa). MexaHMYEeCKMe M aKyCTHYeCKHhe KosieOaHus, BUOpaIuss U IIyM.
ONEeKTpOMarHuTHBIE M3IydeHus U nois. MoHusupyromue usnydeHue. DneKTpudeckuil Tok. OnacHble
MexaHuueckue (axtopsl. Ilporeccel ropeHuss MU IMOXKApOB3PHIBO- ONACHBIE CBOMCTBA BEIIECTB H
MaTtepuanoB. CTaTH4eCKOe MEKTPUIECTBO.

4. 3amura 4YeimoBeKa M Cpeabl OOMTAHHUA OT BPEOHBIX M OMNACHBIX (PaKTOPOB MPHUPOIHOTO,
AHTPOIIOTEHHOI'0 ¥ TEXHOTEHHOT'O INPOUCXOKICHMSL.

OcCHOBHbIE NPUHLMUIBI 3aIIUTHL. 3alIUTa OT XUMHUYECKMX M OHOJIOTMYECKHMX HEraTHBHBIX
¢bakTopoB. 3amuTa OT SHEPreTUYECKUX BO3AeHCTBUI U (pu3ndeckux nojueil. ObecredeHne 6e30MacHOCTH
cUCTeM, pabOoTaIIMX MOJ JaBiIeHHEM. be3omacHOCTh JKCITyaTaluu TPyOONpOBOJIOB B XMMHUYECKOU
IIPOMBIIITIEHHOCTH. be3onacHas 3KcIuryaTanysi KOMIPEcCOpOB. AHAIN3 U OLIEHMBAHUE TEXHOTEHHBIX U
MIPUPOIHBIX PUCKOB.

5. OGecnieyeHne KOM(OPTHBIX YCIOBHM Il JKU3HM M JEATEIBHOCTH uejoBeka. I[loHsTue
KOM(DOPTHBIX WM ONTUMAJIBHBIX yciaoBHH. MukpokinMar nomemennid. OcBellieHue U CBETOBas cpea B
MIOMEILEHUH.

6. [lcuxodusnonoruueckue u IProHOMHUUECKHE OCHOBBI 0€3011aCHOCTH.

[Icuxuyeckue mpouecchl, CBOUCTBA U COCTOSIHUS, BIUSIONINE Ha 6€30MacHOCTb. Buibl 1 ycinoBus
TPYJAOBOH AESITENTbHOCTU. DPrOHOMUYECKHE OCHOBBI 0€30ITaCHOCTH.

7. Upe3BbluaiiHble CUTYallMM U METO/bI 3aLUTHI B YCIOBUAX UX peau3aliH.

O6mue ceeaenus o YC. Ioxap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 00BEKTaX.

Pagnannonnsie aBapuu. [IpuGopsl pagualiioHHON, XUMHUYECKON pa3BEIKH U JO3UMETPUUECKOTO
KOHTpOJiA. Upe3BbluailHble CHUTyalldd BOEHHOTO BpPEMEHHU. 3allliTa HACEJICHUS B YPE3BBIYANHBIX
CUTyalusx. ¥ CTOHYMBOCTb ()YHKIIMOHUPOBAHUS OOBEKTOB SKOHOMUKHU B UPE3BBIYAMHBIX CHUTYaLIUAX.

8. YmpasieHue 6€30MacHOCTHIO )KH3HEAEATETLHOCTH.
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3akoHONATEebHBIE W HOPMATHUBHBIC IPABOBBIE OCHOBBI  YIPAaBICHHS  O€30MacHOCTHIO
KHU3HEEATSTPHOCTH. DKOHOMHUYECKHE OCHOBBI YIpaBieHHs Oe3omacHOCThI0. CTpaxoBaHUE PHUCKOB.
I'ocynapcTBeHHOE yripaBiieHHe 0€30MaCHOCTHIO.

4 O0beM yueOHOH THCHHUILINHBI

B yueGHOM paboTl O0BLeM THCHUILINHEI
3E AKaja. 4 AcCTp. 4

OO0uasi Tpy10€eMKOCTb 1M CHUTITHHBI 4 144 108
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTHyeckue 3aHATHS - - -
JlaGopaTopHbie pabOThI 0,44 16 12
CamocrosiTejibHasi pa6oTa 1,67 60 45
KoHnTakTHas camocTosiTelbHas padboTa - - -
[ToxroroBka K JabopaTopHbIM paboTam 0,56 20 15
CaMOCTOSITEIbHOE U3YUCHHUE Pa3JIeNIOB JUCIUILIMHBI 1,11 40 30
Buabl KOHTpOJIA:
IK3aMeH 1,0 36 27
KoHTtakTHas paboTa — MpoMEeKyTOYHAS aTTECTAIMS 10 0,4 0,3
[ToaroToBKa K 9K3aMeHY ’ 35,6 26,7
By nTOroBoro KOHTpoOJIs: 9K3aMeH

AHHOTaNUA padoyeil NPOrpaMMbl AUCHUIIMHBI
«HH:KeHepHas 1 KOMIIbIOTepHAas rpaguKa
1 Heab AMCHMIJIMHBI — HAYYUTh CTYAEHTOB Crloco0aM OTOOpa)XeHUsl MPOCTPAHCTBEHHBIX (HopM
Ha TUIOCKOCTH, BBIMOJHEHUIO U YTEHUIO YepTEeKEeW MEeTOJaMU KOMIBIOTEPHOM rpaduku U mpaBuiaM U
YCIOBHOCTSIM, IPUMEHSAEMBIM 1pu 3ToM (ctangaptam ECK/I).
2 B pe3yabTaTe H3y4eHUs] AUCHUILINHBI 00y4aIOLIUIICH 0JI/KEH:
Obnaoams CleAyOIUMU KOMIETSHIIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:
VK-2.1; YK-2.6; VK-2.8; VK-2.10
3namy:
— c1ocoObl 0TOOpaKEeHUsI MPOCTPAHCTBEHHBIX (DOPM Ha TIIOCKOCTH;
— IpaBuja ¥ YCIOBHOCTH MPHU BBITOJIHEHUHN YEPTEKEN;
— BUJbl CHAMMETPUHU T€OMETPUUYECKUX (pUTYp;
—  BUJBI U3JENHUNA U KOHCTPYKTOPCKUX TOKYMEHTOB;
— OCHOBHBIE BUJABl Ipa@uueckux HHMOPMAIMOHHBIX CHUCTEM, 0a30ByI0 IpadUyecKyro cHUCTEMY,
UCIOJIb3yEMYIO B yUeOHOM Ipolecce.
Ymemy:
—  BBINOJIHATH U YUTATh YEPTEKHU TEXHUUECKUX U3AEIUN C YUETOM JIEHCTBYIOIIMX CTaH1apTOB;
—  BBINOJHATH U YUTATh CXEMbI TEXHOJIOTUYECKUX MTPOLIECCOB;
— HCIIONIB30BaTh CPEJCTBA KOMIBIOTEPHON TpapUKH Ul U3TOTOBICHUS YepTekKei.
Braoemy:
— crmocobaMu U prueMaMH U300pakeHus MPEAMETOB Ha IIIOCKOCTH;
— Trpadudeckoii cuctemoit «Kommacy.
3 KpaTkoe coaep:kaHue JUCHUNIHHBI
Pazoen 1. Obwue npasuna évinonrnenus uepmesicell
[TpaBuna BeimosnHeHust U odopmienus uyeprexeid B coorBercTBuM ¢ ['OCT. I'eomerpuueckue
MTOCTPOCHHUS.
Pasoen 2. Ilpoeyuposanue ceomempuyeckux guayp
Meron npoekuuii. [Ipsimeie u kpuBsie muauK. [InockocTs. [loBepxHocTH. ['eomeTpuyeckue Tena.
Cummerpus reomerpudeckux ¢puryp. Onpenenenne HaTypaibHON BETUYUHBI OTPE3Ka MPSIMOI U MIIOCKOM
¢urypsl. [lepeceuenre reoMeTpuIECKUX 00pa3oB.
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Pazoen 3. Hzobpasicenus npeomemos no I'OCT 2.305-2009. Hzoenus u KoHCMpYKmMopcKue
O00KyMeHmbl

N3o0pakeHusi. AKCOHOMETPUYECKHE YEPTEeKU H3AeTud. Buasl m3nenuii m KOHCTPYKTOPCKHX
nokyMmeHToB. CxeMsbl. Pe3n0bl: 00pa3oBaHue, KiaccuuKaius, n300pakeHrne 1 0003HaUCHUE Ha YEPTEKE.

Pa3zoen 4. Hzo00pasicenus oemaneti u ux coeounenuil

OCKHU3bl M TEXHUYECKHE PUCYHKHU jeraneil. Pe3pOoBbie m3nenus U coequHeHus. Jpyrue BUIbI
pa3beMHBIX U HEPa3beMHbBIX COSAMHEHUN JeTameil.

Paszoen 5. Yepmesicu coopounvix edunuy

[IpaBuna BbIONHEHUST U odopmileHUs cOOpoYHOro uyeprexa. JleraaupoBaHue dYepTexei
COOPOYHBIX CTUHUII.

Pazoen 6. Komnvromepuas epaguxa

Cozmanue W peJaKkTUPOBAaHUE 4YEPTEXEeH MeTonaMu KommbioTepHoi rpaduku. Co3naHue
TpexMepHbIX Mozeneil. Co3gaHue acCOMaTUBHBIX YePTEkKel Ha OCHOBE TPEXMEPHOI MOJIEIH.

4 O0beM yueOHO#H TUCHMILIUHBI

Beero Cemectp
Bun yuebnoii paboTbl 1 2

3E Aanﬂ' 3E Axap. 4 3E AanIl'
OO01mast TpyI0eMKOCTh TUCITUTUTHHBI 4 252 4 144 3 108
KonrakTHasi paboTa — ayAuTOpPHBIE 222 80 1.33 48 0,89 30
3aHATHS:
B TOM 4YHcJe B (popMe NPAKTUIECKO 1,44 52 0,72 26 0,72 26
NMOATOTOBKH
Jlexkun 0,44 16 0,44 16
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIe B (hOpMe TPAKTHICCKON 144 50 0,72 26 0,72 26
MTOATOTOBKH
CamocrosiTesibHas padoTa 4,78 172 2,67 96 2,11 76
KOHTaKIHaﬂ camocTosITeNbHas padoTa (3a4er ¢ 0.8 0.4 0.4
OLIEHKOM)
KypcoBas pabota 35,8 35,8
KOHTaKT?a;I camocTosTeNnbHas padora (pueM 4,78 0.2 2,67 211 0.2
KypcoBO# paboThl)
[ToaroToBKa K KOHTPOJIBHBIM paboTam 36 18 18
CaMocTosTeTbHOE N3YUCHUE Pa3/ieioB 992 776 216
JIACIIUILTUHBI

3auver
3auer ¢ C OLIEHKOIi,
Bua uToroBoro KOHTpoOJIA: .
OIIEHKOM KypcoBasi
padora
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Beero Cemectp
Bun yuebHoO# paboTh A 1 A
3E Cqu' 3E | Actp.u | 3E ‘;Tp'
OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 7 189 4 108 3 81
KonTakTHasi padora — ayIMTOPHbIE 222 60 1,33 36 0,89 24
3aHATHA:
B TOM 4HcJie B popMe NPaAKTHYECKOM
O OTOBKI 1,44 39 0,72 19,5 0,72 19,5
Jlexunu 0,44 12 0,44 12
[Tpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCJIe B (hOpMe MPAKTUIECCKON 144 39 0.72 19.5 0.72 19.5
HOATOTOBKH ' ! ' ' '
CamocrosiTesibHas padora 4,78 129 2,67 72 2,11 57
KOHTaK:I:Ha}I caMmocTosTelbHas paboTa (3a4er ¢ 0.6 0.3 0.3
OIICHKOM)
Kypcoas pabora 26,85 26,85
KOHTaKT?aﬂ camocTosITeNbHas padora (ipueM 4,78 0,15 267 211 0,15
KYPCOBOM paboOThI)
IToaroroBka K KOHTPOJILHBIM paboTamM 27 13,5 13,5
CaMocTosTeTbHOS N3YUCHUE Pa3/IeioB 744 58.2 16.2
TACIUATUINHBI
3auer
B 3auer ¢ C OLIEHKOIA,
U/ UTOTOBOI0 KOHTPOJISI: .
OLICHKOI1 KypcoBasi
pabdora
AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«IIpukaagHas MeXaHUKA
1 Heap AUCHMIVIMHBI — HAY4YUTh CTYJEHTOB TBOPYECKOMY TOJIXOAY K BBIIOJHEHUIO

VMH)KEHEPHBIX PacyeTOB HA MPOYHOCTH, JKECTKOCTh U YCTOMYMBOCTH JIEMEHTOB KOHCTPYKIMM, AeTale n

Y3JI0B MAlllWH U aIllapaToB.

2 B pe3yabTaTe H3y4eHHUs] TUCHUTLUINHBI 00YYAIOIHIICS TOJI3KEH::

Obnaoams CleAyOIUMU KOMIETEHIIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

VK-2.1; VK-2.2; VK-2.4; VK-2.7; VK-2.8; VK-2.9; VK-2.10; [IK-1.1; IIK-1.2; TIK-1.3.

3namy:

OCHOBHBIC YPABHEHHS M METOJIbI PEIICHUS 33]1a4 COMPOTHRIICHUS MaTEPHATIOB U JICTaJICH MaIllvH;
OCHOBHBIE METO/IbI PACYETOB Ha MPOYHOCTH, )KECTKOCTh U YCTOMYHUBOCTH SJIEMEHTOB KOHCTPYKIIUN
MAIIMH U anmnapaTos;

OCHOBBI TEOPUHU pacueTa JeTalel U y3JI0B MAIllMH U anmnapaToB XUMUYECKOU TEXHOJIOTHH;
KOHCTPYKITUH, THIXKA W KPUTEPUHA PabOTOCIIOCOOHOCTH JeTaliell MaIlWH, COOPOYHBIX €IMHHMII
(Y3710B) U arperaTos.

Ymemy:

MIPOBONTH PACUEThI AJIEMEHTOB KOHCTPYKIIUI HA OCHOBE METOJIOB COITPOTUBIICHUSI MATEPUATIOB;
PacCUUTHIBATh U KOHCTPYUPOBATH JCTATH MAITUH 110 UCXOIHBIM JIAHHBIM;

MPOU3BOJIUTh PACUeThl MO OCHOBHBIM KPHUTEPHUSIM pabOTOCIIOCOOHOCTH M KOHCTPYHPOBAHUS
neTaney MaIllnH;

BBITIONTHATh M YUTaTh TEXHUYECKHE CXEMBI, YEPTE)KH U ICKU3BI JIETajlei, y3JIOB U arperaroB
MaIlTiH, COOPOYHBIX YEPTEIKEH U YEPTEIKH OOIIETO BUIA.

Brademw:

HaBbIKaMU pacyeTa CONMPOTUBIICHUS MAaTEPUATIOB aHATUTHUECKUMU METO/IaMU;

HaBBIKaMU BBIOOpA MaTEPUAJIOB 10 KPUTEPHUSIM MPOYHOCTH,
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— pacueTamu TUIIOBBIX JETajed MalllhH, MOJIb3YsCh cripaBouHOi Juteparypoit u [[OCTamu.

3 Kpartkoe conep:kanue JMCIHHIIIHHBI

Paszoen 1. Onpeodenenue peaxyuii onop. Pacmsoicenue-cocamue

AOCOIIOTHO TBEPJOE TEJIO. DIEMEHThl CTaTUKU. YpaBHEHUs paBHOBecHs. CBsI3U U UX pEaKLUu.
OcHoBHbIE OMYLIEHUS W TNPUHIMIBI CONPOTUBICHUS MarepuasnioB. Merox ceuyeHuil. Hampspkenus,
neopmanuu u nepeMerienus. 3akoH ['yka. Jlmarpammbl pacTsDKEHUS ISl IUIACTUYHBIX U XPYIMKHUX
MaTEpUaJIOB U UX XapaKTEPUCTHKU.

Paszoen 2. Kpyuenue. Uzeub

3akon ['yka npu cnsure. BHyTpeHHue cuioBble (HakTOpbl MpU KPYyYEHHH. Y CIIOBUE MPOYHOCTU
pu KpydeHuu. ['eoMerpuueckrue XapakTepUCTUKH IJIOCKUX ceueHuil. [IoHsaTHE YiCTOro U MonepeyHoro
u3ru6oB. OrnpeneneHre HOPMaJIbHBIX HANpsOHKEHUI. YciaoBHE MPOYHOCTHM Ipu usrube. OrmnpeneneHue
KacaTeNIbHBIX HaNpsOKeHUH. ParmonansHbie OPMBI CEYECHUH.

Paszoen 3. Cnooicrnoe nanpsidcennoe cocmosinue

OCHOBBI TEOpPUM HANPSKEHHOTO COCTOSHUS U TUIIOTE3bl NPOYHOCTH. lloHATHE HampsKEHHOTro
cocrostHus. O6001IeHHbIN 3akoH ['yka. [loHATHE SKBUBATEHTHBIX HANPSKEHUH U KPUTEPUEB MPOUYHOCTH.
I'unore3bl npouHocTH. TOHKOCTEHHBIE COCYABI XMMHUUECKUX IPOU3BOACTB. BbiBoJ ypaBHeHus Jlamnaca.
YcnoBue mpoyHocTu. Pacuer cxarbiX CTep)KHEM Ha yCTOWYMBOCTh. [IOHSATHE KPUTUYECKOM CHUIIBI U
KoddunuenTa 3amaca mpouHocTH. Pacder kputHueckod cuiiel o Jinepy. [Ipenens npuMeHUMOCTH
dbopmynbl Ditnepa.

Pazoen 4. Jlemanu mawun

Knaccudukanus pgeranmeil MammH M anmapaToB XUMHUYECKHX MPOU3BOACTB. Pe3nOoBbIe
coequHeHMs. PacueT OONTOBBIX COENMHEHUI IPU MONEPEUYHbIX U MPOJOJIbHBIX Harpy3kax. LllmoHouHble
coequHeHus. Pacuer mmoHok Ha cpe3 W cmsTHe. Buabl cBapku. Buabl cBapHbix mBoB. Pacuer Ha
IIPOYHOCTh CTHIKOBBIX W HAXJIECTOUHBIX IIBOB. Bamel M ocu, ux kinaccuukanuss ¥ Ha3HAYCHHE.
[MopmmunHUKK cKOJBXeHusa. Marepuansl Biiaapimed. [loamunuukn kauenus. [lpuHIMIuansHOE
YCTPOMCTBO U OCHOBHbIE T€OMETpUYECKHE pa3Mephl. JlOCTOMHCTBA, HEIOCTATKH U 00JacTH MPUMEHEHUS
MOAIIUITHUKOB KadeHWs: U CKoJbkeHus. [IpuBogupie MydTel. Hasnauenume. Knaccudukamums mydr.
3yOuatsie nepegaun. OKpy)HOE U paguanbHoe ycuiaus. PeaykTopel. OnpeneneHue u kiaccuukaius.

Paszoen 5. Pacuem xumuueckozo annapama ¢ Mexanuyeckum nepemeuusaomum yCmpoucmeom

Odopmnenne mnosicHUTENbHOM 3amucku. [IpoekTHbIE M MPOBEPOUYHBIE pPACUETHI THUIIOBBIX
3JIEMEHTOB B COOTBETCTBHMHU C JICHCTBYIOIIMMHU MeTOIMKaMu. UepTex oOIero Buja amnmapara ¢ BUJaMH,
pa3pe3aMu, CEYEHHUSIMHM U BBIHOCHBIMH JJI€MEHTAaMH, JAIOLUIMMHU IIOJIHOE I[Ipe/CTaBiIeHHe 00 ero
YCTPOICTBE U MPUHIUIE pabOThI. YEPTEXKU COOPOUHBIX EAUHUIL U JeTajnei. YepTexxu cOOPOUHBIX €AUHUI]
" JeTajieit.

81



4 O0beM yueOHO# JUCUUIIJIMHBI

Beero Cemectp
Bun yae6HO# paboThI 1 2
3E Axan. 94 3E Axan.u | 3E Axan. g4
OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 6 216 4 144 2 72
KonTakTHasi padora — ayIMTOPHbIE 222 80 1.78 64 0,44 16
3aHSITHS:
B TOM 4HcJie B popMe NPaKTHYECKOH
HOrOTOBKH 1,44 52 1,16 42 0,28 10
Jlexuun 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (113) 1,33 48 0,89 32 0,44 16
B TOM 4HCJIe B (hOpMe MPAKTUIECCKON 144 50 072 26 022 8
HOATOTOBKH ' ! '
CamocrosiTejibHasi pa6oTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocTositensHast paborta (3a4er
o 0,4 0,4
C OLIEHKOM)
KypcoBoii mpoekt 55,6 55,6
KonTakTHas camocrosiTenbHas pabota 0.4 04
(IpueM KypCOBOT0 MPOEKTA) 3,78 ’ 2,22 1,56 ’
PacuetHo-rpaduueckune paboThl 18 18
[ToaroTroBka K KOHTPOJIbHBIM paboTaM 18 18
CaMocTosTenbHOE U3yUeHUE Pa3/ieioB 136 136
NUCHUILINHEI ’ '
3ayer ¢ Kypcosoi
Bua uToroBoro KOHTpOJIA: omenKoii OpoeKT
Cemectp
Bun yuebHoit paboTbl Beero 1 2
3E | Actp.u 3E Actp.u | 3E | Actp.u
OO6m1ast TpyA0€MKOCTh JTUCITUTUIMHBI 6 162 4 108 2 54
KonrakTHas padora — ayiuTopHbIE 222 60 1,78 48 0,44 12
3aHATHSA:
B TOM 4HCJIe B (pOpMe NMPAKTHYECKOH 144 39 116 315 028 75
MOATOTOBKH ' ! ' ' '
Jlexkun 0,89 24 089 24
[TpakTuueckue 3ansatus (I113) 1,33 48 0,89 24 0,44 12
B TOM 4HCJIe B (hOpMe TTPAKTHICCKON 144 39 0.72 195 022 5
HOJTOTOBKU ' ’ ' '
CamocrosiTejibHasi pa6oTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocTosiTensHast paboTta (3a4er ¢ 03 03
OIICHKOM) ' '
KypcoBoii npoekt 41,7 417
KonrtakTHas camocTosTenbHas pabota (puem 03 03
KYPCOBOTO MPOEKTA) 3,78 ' 2,22 1,56 '
PacuerHo-Tpaduueckue paboTh 13,5 13,5
[ToxroToBKa K KOHTPOJIBHBIM paboTam 13,5 13,5
CaMocTosATENbHOE N3YUEHHUE PA3/IEI0B 307 307
IUCIATUINHBI ' '
3ayer ¢ Kypcosoii
Bua uToroBoro KOHTpoOJIA: P IpoeKT
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AHHOTanugA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«IIpouecchl ¥ aNMAPATHI XUMUYECKOH TEXHOJIOTHID)

1 Ieap IUMCHUILIMHBI - BMECT€ C JHCIUINIMHAMH OOINEH XHMHYECKOW TCEXHOJIOTHH,
XUMHYECKUMH TIPOIECCAMH W PEAaKTOpaMU M JPYTHMH, CBSA3aTh OOMICHAYYHYIO U OOIICHHKCHEPHYIO
MOJATOTOBKY XWMHKOB-TEXHOJIOTOB, 4YTO HEOOXOIMMO TMpH IOATOTOBKE OakadaBpoB MO JaHHOMY
HAIPAaBIICHUIO JUISI HAYYHO-HCCIIEI0BATEIBCKOM U TPAKTHYECKON pabOThI HA MPEANIPUATHSIX.

2 B pe3yJabTaTe U3y4YeHH s JUCHUUILIMHBI 00y4AIOIIHUIACH 10JI7KEH:

Obaaoams cleayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JTIOCTHIKEHUS:

VK-1.1, VK-1.2, VK-1.3, VK-1.4, VK-2.3; VK-2.10, VK-3.3, VK-8.4, OIIK-2.6, OIIK-2.7, OIlIK-
2.8, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12, [IK-1.2, [IK-1.3, [IK-2.3, IIK-3.2, [IK-4.3.

3namo:

— OCHOBBI TEOPHH MEPEHOCA UMITYJIBCA, TEIJIA U MACCHI;IIPUHITUTIBI (PU3UYECKOTO MOJICTHPOBAHUS
MIPOLIECCOB; OCHOBHBIE YPABHEHMS JBHKECHHS KUAKOCTEH; OCHOBBI TECOPUM TEIUIONEPENAaul; OCHOBBI
TEOPUH Maccolepeaynl B CUCTEeMax cO CBOOOIHOW M HEMOJBM)KHOW TpaHMIEH paszziena ¢a3; TUIIOBBIE
MIPOLIECCHl XUMUYECKOM TEXHOJIOTUHU, COOTBETCTBYIOIIME ANMNApPaThl U METObI UX PACUeTa;

— METOJIbI TIOCTPOCHUSI AMIIUPUUYECKUX M TEOPETUUYECKUX MOJENEeH XHUMHUKO-TEXHOJIOTHMUECKHUX
IIPOLIECCOB.

Ymemo:

— OIpPENENATh XapaKTep IBHKEHUS KMIKOCTEM M ra30B; OCHOBHBIE XapaKTEPUCTUKU MPOLECCOB
TEIJIO- W Maccolepeayd; pacCYUThIBATh IMapaMeTpbl W BBIOMpATh amnmaparypy s KOHKPETHOTO
TEXHOJIOTHYECKOT0 IIPOLIECCa;

— PpacCcUMTHIBATh OCHOBHBIC XapaKTEPUCTUKUA XHUMHKO-TEXHOJIOTHYECKOTO IpOoIlecca, BHIOMpATh
palMOHANBHYIO CXEMY.

Braoems:

— METOJJaMHM TEXHOJOTMYECKHX pacyeTOB OTACJIbHBIX Vy3J0B U JIeTaleil XUMHUYECKOTO
000opyI0BaHUS;

— HaBbIKaMHU NPOEKTUPOBAHUS TUITOBBIX alapaTOB XMMUYECKON MPOMBIILIEHHOCTH;

— METOJIaMU OTPEIENICHUS PAllMOHATBHBIX TEXHOJOTUYECKUX PEXXHUMOB pabOThl 000PYI0BAHUS.

3 Kpartkoe conep:kanue JMCHUIITHHBI

Paszoen 1. I'uopoounamuueckue npoyeccvl u annapaml XUuMu4eckotl mexHoi02uu

1.1. Bgeaenue B qucuuminHy. OCHOBHBIC TIOHATHUS U ONIPEACTICHHUS.

[Mpeamer auctumiuabl «[Ipomeccsl u ammaparbl XUMHUYECKOW TexHosorumy. Kimaccudukarus
nporeccoB. HenpepriBHBIE U TEPUOANYECKHUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE MPOLECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH TPOIIECCOB M OOIIME MPUHIIMIBI pacyeTa amnmnaparoB XUMHYECKOU
TEXHOJIOTHH.

Kunkoctu u raszel. Knaccudukanus xunkocrein. Maeanbnas xuakocts. KanensHbie u ynpyrue
AKuIKocTu. Cuiibl, IEUCTBYIOLIME B JKUJIKOCTU: MAaCCOBBIE U TOBEPXHOCTHBIE. HanpsikeHus: B )KUIKOCTAX
U ra3ax (TaHreHIMallbHble U HopMasbHble). CBOWCTBA KHUIKOCTEH.

Monens HenpepbIBHOI cpeabl. [ToHsTHE PU3NYIECKOTO PIIEMEHTapHOTO 00beMa.

1.2.  OcHOBBI TEOpUH TIEPEHOCA.

OcCHOBBI TEOpPHM SIBICHUU TEPEHOCA: aHaIU3 MEXaHM3MOB, MOJETUPOBAHUS U Pa3pabOTKH
00OOIIEHHBIX METOJOB pacyeTa THUAPOMEXAaHWYECKUX, TEIUIOBBIX W MacCOOOMEHHBIX MPOIIECCOB U
annapaTtoB. MEHOMEHOJIOTMYECKHE 3aKOHBI MIEPEHOCAa UMITYJIbCA, MACChl M 3HEPruu. MoJeKyIspHbIA U
KOHBEKTHUBHBIN nepeHoc. O0mume 3aKkOHOMEPHOCTH THAPOAMHAMUKH, TEIUIOTIEpEIadyi U MacCOIepe/1aun.
B3anMocBs3b 3THX TIPOLIECCOB B MPOMBIILIEHHON annaparype. Poib siBJeHUN nepeHoca npyu XuMHUYECKUX
MIPEBPAIICHUSIX.

MarepuanbHble U DHEpPreTUdeckue (TeIrUIOBhIE) OaNaHCHI; ONpEAeNeHHEe MAaCcCOBBIX MOTOKOB U
SHEPreTUYECKUX 3aTpaT. YCIOBHS PABHOBECHS M ONpPENEICHUE HANpPaBJICHUS MPOLECCOB IEPEHOCA.
OOmuii BUA ypaBHEHUH CKOPOCTH TPOIECCOB; ABIKYIIME CHIIBI U KUHETHYECKHE KOA(P(UIIUEHTHI.
JlumuTupyronme craaum.

83



1.3. T'mmpocraruka.

Huddepenumansapie ypaBHeHUs paBHOBecus: Jinepa. [lokosmascs *KUAKOCTh MOJA JEHCTBUEM
cuibl TskecTd. OCHOBHOE ypaBHEHHE T'HIPOCTATUKU. [IpakTuyeckre npuioKeHus OCHOBHOTO YPaBHEHUS
TUJIPOCTATUKU.

1.4, TuaponuHaMuka.

bamanc cun npu OBHKEHUH BS3KOM HEC)KMMAEMOM JKHJIKOCTH. YPaBHEHHE HEPA3PBIBHOCTU
(crutomHOCTH) TTOTOKA. YpaBHeHUe HaBbe-CToKca U ero (PU3UYeCKUd CMBICII.

[Tono6HOe mpeobOpa3oBanue ypaBHenusi HaBre-CTokca. be3pasmepHbie IepeMeHHbIE - KPUTEPUU
THAPOAMHAMUYECKOTO TToa00us (Diinepa, PeitHonbaca, @pyaa, roMOXPOHHOCTH ), UX (GU3HYECKUI CMBICIT;
napaMmeTrpuueckue kpurepuu. KputepruaiabHoe ypaBHEHUE IBUKEHUS BA3ZKOU KUIKOCTH.

VYpaBHeHue NBWKCHHS Dilepa. DHEPreTHYeCKUii OajlaHC CTAI[MOHAPHOTO JBYXKCHHS HJICaTbHOMN
KUIKOCTU. YpaBHEHHE bepHyum i1 UACAIBHOM M pPEAIbHOM JKHUIAKOCTH. Ero mnpakrudeckue
MPUJIOKEHUs (MCTeUCeHHE XKUAKOCTeH, TpyOka Iluto-Ilpannris). [IpuHIUMIBI U3MEpPEHUST CKOPOCTEH U
pPacxoJI0B JKUIKOCTH IPOCCENbHBIMUA TMPHOOpaMH M THEBMOMETPHUYECKUMH TpyOkamu. OmpeneneHue
pacxoJI0B IIPU UCTEUECHUH KUJKOCTEN Yepe3 OTBEPCTUSI IIM HACATKH.

['maponvHaMUYECKUE PEKUMBI IBIKEHHS KUIKOCTEH: JIAMUHAPHBIN M TypOyJICHTHBIH.

Yucno PeifHonbaca U ero KpuTH4eckre 3HaueHusi. MexaHu3Mbl JJAMUHAPHOTO U TYpOYJIEHTHOTO
teuenuil. [lonsarue typOynentHocTH. [IpencraBneHust 0 THAPOJMHAMUYECKOM IMOTPAHUYHOM CJIO€ TIPU
TEYCHHH I10 TpyOaM M KaHaJlaM U Mpu 00TEKaHUU Tell.

Pacuer nmamerpa TpyOOIIPOBOIOB W amlmapaToB; BHIOOP CKOPOCTEW MOTOKOB W ONTHMAIBHOTO
auamerpa TpyOoIpoBOIOB.

Pacnpenenenue ckopocteil Mo paauycy TpPyObl IOCTOSSHHOTO CEYEHHUS MpH JIAMHUHAPHOM
CTAallMOHAPHOM TE€YECHUHU.

Teuenune B TpyOax u kaHanax. Omnpeaensionii monepeyHsld pa3Mep MOTOKA B KaHajax
MIPOU3BOJILHON (POPMBI: THAPABIMYECKUH pasnyc, SKBUBAJICHTHBIHN JUaMeTp.

['unpaBnnyeckoe CONMPOTHUBIIEHUE MPU TEUEHUM XKUAKOCTEH M ra3zoB. Pacuer morepp Ha TpeHue
(ypaBHenue Jlapcu-Belicbaxa) m Ha MecTHble comnpoTuBiIeHHS. COOTHOIIEHUS U HOMOTPaMMBbI s
pacueta ko3 duIeHTa TpeHHsI. 3aBUCUMOCTH MEX]1y PacX00M M MepernaioM aaBieHus. Pacuer namopa
U1 TIepeMELLeHH KHUJIKOCTE! uepe3 CUCTeMY TPYOOITpOBOJIOB U allaparos.

1.5. Ilepemenienue KuIKOCTEN.

[Tepemenienre KHUJIKOCTEH C TOMOINBIO MalllUH, TOBBILIAIOIMKX JaBieHue. OObeMHbIe
(mopIIHEeBbIe, pOTALIMOHHBIE U JIp.) U AUHAMUYecKkue (LIeHTpoOex HbIe, OCEBbIE U JIp.) Hacochl. OCHOBHbBIE
napameTpsl paboThl THIPABINYECKUX MAIIKH: POU3BOJUTEIBHOCTD, HAop, MoIHocTs, KIT/I.

Pacuer mamopa u moTpelisieMoil MOIIHOCTH; Toa0Op aBUraTenss K Hacocy. OmnpeneneHue
JOITYCTUMOM BBICOTBI BCachbIBaHUs. SIBIeHNE KaBUTALIMK U €70 NPEJOTBPAICHHUE.

OcoOeHHocTH paboOThl, CONMOCTaBICHHUE U O0JACTH NPHUMEHEHUS OCHOBHBIX THMIIOB HAaCcOCOB -
HEHTPOOESKHBIX, TOPIIHEBBIX (IUIyHXKEpHBIX) #  Jp. CBsa3p Hamopa, MomHoctd u  KIIJ ¢
MIPOU3BOUTENHHOCTIO  (XapaKTePUCTUKH HAcocoB). Pabora HacocoB Ha CeTh W WX BHIOOD;
pEryJInpoBaHKe MPOU3BOAUTEIBHOCTH.

Pasoen 2. Tennoguvle npoyeccol u annapamuvl XUMU4eCcKou mexHonr02uu

2.1. OcHOBHBIE OHATHS U ONPEJEIICHUS B TEIUIONEpEaaye.

OcCHOBHBIE TEIUIOBbIE MPOILECCHl B XMMHMUYECKON TEXHOJIOTUU: HarpeBaHue U OXJaXKIEHHE,
KOHJICHCAIIUS [TapOB U UCIIAPEHUE KUIKOCTEM.

CranvoHapHBIl W HECTAallMOHAPHBIA IEPEHOC TeIUIOTHL. TemmeparypHoe moJie, TpagueHT
TEMIIEpPAaTypbl W TEIUIOBOM MOTOK; TeIlonepenada M TeIooTAada. TemmnepaTyponpOBOIHOCTh —
TEIJIOMHEPIIMOHHBIE CBOICTBA CPEbI.

2.2. Ilepenoc »Hepruu B GopMe TEIIIOTHI.

TennoBoii OalaHC KaK YacTHBIM ciy4dall SHepreTHdeckoro OanaHca. OmnpeneneHue TeII0oBOM
Harpy3KH amnmnapaTa mpu U3MEHEHUH U 0e3 U3MEHEHHUs arperaTHOTO COCTOsIHUS. Pacxo TermmonocuTenen.

HuddepennmanbHoe ypaBHEHHE TMEpeHOCa SHEpPruu B (GOpMe TEIUIOTHI, ypaBHeHHE Dypbe-
Kupxroga 1 TerionpoBogHOCTH.
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CranuoHapHbIii MEpEeHOC TEIUIOThl uepe3 IUIOCKME W IWIMHIpuYecKkue creHku. CoueraHue
MEXaHU3MOB [IEPEHOCA TEILIOTHI (TEIIONPOBOHOCTH, KOHBEKIIUH, U3ITyYCHHS).

KonBekTuBHBIM TiepeHOC TeIoThl. be3pasmepHbie mnepemennble — uucia Hyccenbra, Ilekie,
[Mpanarns, I'pacroda, @ypre. Pacyer k03puimeHTOB TEMIOOTAAYH TTPH BBEIHYKIEHHONW M €CTECTBCHHOM
KOHBEKLIUH.

TermmooOMeH mpu U3MEHEHUU arperatHoro cocrosiHus. Konnencarus napos. @opmyna Hyccenbra.
TernnooOMeH npu KUNEHUU.

PamuanTtHell TemonepeHoc. B3aumHoe wu3nydeHue Tel. PaguaHTHO-KOHBEKTHBHBIN IIEPEHOC
TerI0Thl. PacueT morepp TEIUIOTHI annapaTaMy B OKPYKArOILYI0 CpeAy U TeroBoi u3ossinuu. OCHOBHOE
YpaBHEHHE TEIIONEPEIAUH.

2.3. Temonepenaya B MOBEPXHOCTHBIX TEIIJIOOOMEHHHKAX.

Tertonepenqaya B TOBEPXHOCTHBIX — TEINIOOOMEHHUKAX.  AJUIUTUBHOCTD — TEPMHUYECKHX
conpoTtuBiieHnid. CpeaHsast ABMXKyIas cuwia Teronepenadn. OnpenesneHue cpeaHed ABUKYIICH CUIIbl B
anmaparax pa3JM4yHbIX KOHCTPYKUMH. B3anMHOe HampaBieHue ABM)KEHUS TelloHocuTenel. Pacuer
MOBEPXHOCTHU TEINIOOOMEHHHKOB.

Crioco0b! 0/1BOJIa U OTBOJIA TEIIOTHl B XUMUYECKON TeXHOJIOruM. TpeboBaHus, IPEabsIBIsEMBbIE K
TEIUIOHOCUTEISIM. OOorpeB  BOASHBIM  MapoM,  BBICOKOTEMIEPATYpHbIMM  OpPraHMYECKUMHU
TEIUIOHOCUTEIISIMH, TOOYHBIMU razaMu. CriocoOsl 31ekTpoodorpesa. OTBOJ TEIUIOTHI BOJOW, BO3LyXOM U
HU3KOTEMIIEPATyPHBIMU TEIUIOHOCUTEIISIMH.

TermooOMenHble  ammapatel; uX — kiaccudukamus. OCHOBHBIE  THIIBI  MTOBEPXHOCTHBIX
TeMI000MEHHUKOB (TpyOuathle, IUIACTUHYATHIC, allapaThl ¢ MNEePEMEIINBAIOIIMMHI YCTPOMCTBAMU U T.1.)
CMmecHuTenbHblE TEINIOOOMEHHUKU: TpaJUpHU, KOHJAEHCATOpbl CcMelleHus. BpiOop onTuManbHbBIX
KOHCTPYKIIMA ¥ YCIOBHH OSKCIUTyaTallMd TeIJIOOOMEHHBIX amnmapatoB. (OCHOBHbIE TEHJICHLUHU
COBEpILEHCTBOBAHUSI TEIUIOOOMEHHBIX aiaparoB.

Pazoen 3. Ilpoyeccor u annapamel pazoenenus 20MO2eHHbIX cUcCmeM (OCHOBHblE MACCOOOMEHHbIe
npoyeccot)

3.1. OCHOBHBIE IOHATHSI U ONIPEIEIIEHUS B Maccolepeaye.

Knaccudukanus npoueccoB mMaccooOMeHa. OcHOBHblE MOHATUS M onpeneneHus. Ilpomecchl co
cBOOOHOW M (uKCHpOBaHHOM TrpaHHMLEH pa3zgena ¢a3 M c paszgensdouleid ¢asbpl Meperopoakoil
(memOpanoii). Hocurenu u pacnpenensemble Beniectsa. CriocoObl BEIpaXXeHUs cocTaBa (as.

DU3MKO-XMMUYECKHUE OCHOBBI MacCOOOMEHHBIX MPOIECCOB. PaBHOBECHBIE YCIIOBUS U ONPEAEICHUE
HampaBlIeHUs IepeHoca BemiectBa u3 ¢aspl B ¢a3zy. Koadpduumentst pacnpenenenus. Ilonstue o
Macconepeaaye U MacCooTaaue.

KoHneHTpalimoHHoe 1oj€e, TpaJueHT KOHUEHTpAaluM, OO U yAENbHBII MOTOK MAacchl.
MonekynspHas 1ud@y3us B KUIKOCTIX, ra3ax (apax) U TBEpIbIX Teax.

3.2. MexaHu3Mbl IEPEHOCA MACCHI.

YpaBHEHUE HEPA3PHIBHOCTH ISl IBYXKOMIIOHEHTHON CHCTEMBI.

JuddepennmanbHoe ypaBHEHHE KOHBEKTUBHOTO IIEPEHOCA MAacChl B OMHAPHBIX Cpeaax.

Juddy3rnonHbI TOrpaHUYHBINA CII0M; TPO(UIN KOHIEHTPALUI U CKOPOCTEH B MOTOKAX.

Koadduumentsr maccootnaun. OCHOBHbIE MOJIENIbHBIE IPECTABICHNUS O MEXaHU3ME MacCOOT/AaYH.

MonenupoBaHre KOHBEKTHBHOro maccooOMmena. Yucna Hyccenbta, Ilexine, IIpanaris, @ypbe u
Ip., X (PU3MYECKUI CMBICI, aHAJOTHH C TEIUIOBBIM MOJOOMEM MPUMEHUTENBHO K Ta3aM M KHUIKOCTSIM.
Pacuer k03((UIMEHTOB MAacCOOT/IauX B ammaparax pa3IMYHbIX TUIIOB MO YPaBHEHHUSM ¢ Oe3pa3zMepHBIMU
NepeMEeHHBIMHU.

Macconepenaya. OcHOBHOE ypaBHeHHE Maccornepeaayd. COOTHOIEHHE MEKIY K0d(h(UIMeHTaMU
Macconepesayl M MaccOOTIaud, aJJUTUBHOCTb ITU(PQY3MOHHBIX COMpPOTUBICHUN. VHTeHcHuKams
Macconepeaayy MyTeM BO3ACHCTBUS Ha JIMMUTHPYIOIIYIO CTAAHIO.

Bnusnue ycnoBuil (TeMneparypsl, 1aBlIeHUs, KOHLEHTPALMII) HA HalpaBlIeHUE MAaCcCOIEpeHoca Ha
npuMepax abcopOIMy; MPUHLUITBI BEIOOpa aOCOpOEHTOB.

3.3. ®a3zoBoe paBHOBECHE.

MarepuanpHblii 0anaHc HENPEpPHIBHOTO YCTAHOBHBILETOCS IpOIEcca MPU Pa3TUYHBIX CIIOCOOax
BBIPa)KEHUS COCTaBOB (ha3 ¥ UX PacXoJl0B; ypaBHEHHs pabounX JIUHUH.
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[IpenenbHbIe KOHIIEHTPAIMK PacpeeieMOro KOMIIOHEHTa B OT/IAIOIICH M U3BJIEKAIOIIeH (a3ax
JUIS. TIPOTHBOTOYHBIX IPOILECCOB. MaKCUMallbHO BO3MOXKHAs CTEINEHb W3BJICUCHHS, MUHHMAIBHBIA H
ONTUMAJIBHBINA PACXO/IbI U3BJIEKAIOIICH (a3bl.

3.4. Metonbl pacuéra pa3MepoB MaCCOOOMEHHBIX KOJOHHBIX anmnaparos.

Pacyer momepeuHoro ceueHus (mameTpa) KOJOHHBI; MPEIEIbHO JONYCTUMAas U SKOHOMHYECKH
ONTUMAJIbHAS! CKOPOCTHU CIUIOIIHOMN (ha3bl.

PanmonaneHplii BEIOOp B3aMMHOTO HampaBlieHUs JBUKEHUS (a3 M OpraHu3ali IMOTOKOB B
MaccOOOMEHHBIX ammapaTtax. PacueT MacCOOOMEHHBIX IMPOLECCOB U aIllapaToB JUIsl CHCTEM C OJHUM
pacnpezenseMbIM KOMIOHEHTOM. OCHOBBI pacdeTa BHICOThI MACCOOOMEHHBIX allapaToB C HEMPEPHIBHBIM
M CTYINEHUYaThIM KOHTakTOM (pa3. J[Ba OCHOBHBIX METOJa pacyera: Ha OCHOBE KOI((PUIMEHTOB
Maccoliepeiayd M Ha OCHOBE TOHATHS TEOPETHYECKOW CTyneHu pasaeneHus. [loHsTtue yucna equHMIL
IIepeHoca M BBICOTHl enuHuLBl nepeHoca. Pakrtop wmacconepenauu. CpenHsas IBUXKYyLIas CHIIa
Maccorepeiayd. BnusHue MOpOJONBHOTO  MEpEeMENIMBAaHUS Ha  CPEAHIO  JIBIKYIIYIO  CHILY
Mmacconepenaun. [Ipomenypa pacuera, OocHOBaHHas Ha OOBEMHBIX KOX(PPHUIMEHTAX MacCOleperIayvH.
I'paduueckuii 1 aHATMTHYECKUH METOIBI pacyerTa.

Pacyer BBICOTBI MacCOOOMEHHBIX alMapaTroB CO CTYNEHYATHIM KOHTAaKTOM ¢a3. DPPEeKTHBHOCTH
crynieHu 1o Mbpapdpu. CBsa3p uucna eaunuil nepeHoca u JokaiabHoro KIIJ[ crymenn mo Mbapdpu.
UwncneHHbId pacyeT «OT CTYNEHH K CTYICHW» M ero rpaduyeckas MHTEPIPETAlUs C HCIIOIh30BAaHHEM
«KMHETUYECKON mnuHuM». Yder cTpykrypbl mnotokoB u KIIJl Tapenku. OcobeHHOCTH pacueTa
Tapenb4yaThlX KOJIOHH Ha OCHOBE IOHSATHS TEOPETUYECKOM Tapenku. YMCiIo [eWCTBUTENBHBIX U
TeopeTudeckux Tapenok. IG(HeKTUBHOCTH TapEIKu.

PanoHabHBIN BRIOOpP B3aMMHOTO HAINPABIICHUS JIBIDKEHUS (a3 M OpraHU3allid IOTOKOB B
MacCOOOMEHHBIX alllaparax.

3.5. A6copOrrusi.

OO01mure TpUHIUIIBI YCTPOMCTBA U KIAacCHU(UKAIUS annapaToB I MacCOOOMEHHBIX MPOIIECCOB B
cucteMax «ra3(rmap) - XuIKocTb». OCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.

OcHOBHBIE THUIIBI U OOJACTH TMpPUMEHEHUs abcopOepoB: HAcaJOUHbIE W TapenbuaThie KOJOHHBI,
amnmapaTsl CO CIUIONTHBIM U CEKIIMOHUPOBAHHBIM 0apOOTaKHBIM CIIOEM, amnmaparhl C AUCTIEPTUPOBAHUEM
KHUJIKOCTH.

Cxembl aOCOpPOIIMOHHO-ECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHUEM W3BJICYEHHOTO KOMIIOHEHTA U
perenepanueii abcopOeHTa (IecopOiueil mpu TMOBBIIIEHHONW TeMIleparype, MOHMW)KEHHEM JIaBJICHHUS,
OTyBKOW HHEPTHBIM HOCHTEJIEM).

3.6. Quctumnsus. Pextudukanus.

Paznenenne muCTHUIUIAIIMEN JKUIKUX TOMOTEHHBIX CMeCed M CXKWIKEHHBIX Ta30B; 00JiacTu
MPUMEHEHUS U OCOOCHHOCTH MPOBEICHUS MPOIECCOB MPH PA3TUIHOM JaBICHUU.

[TapoxUIKOCTHOE paBHOBECHE JJIsI CUCTEM C TIOJHOM M OTPAaHUYECHHOW B3aUMHOU
pPacCTBOPUMOCTBIO U €r0 BIHMSHHE HA BO3MOXKHOCTH Da3lelieHUs KOMIIOHEHTOB TUCTHILISIIMOHHBIMH
MeToaamu. Pacuet paBHOBeCHs IJisl MICATBHBIX OMHAPHBIX CMECEH.

[Ipoctas u ¢pakimoHHAss TEPETrOHKA; MeperoHka c neduerManueil. MatepuanbHbId OanaHc,
pacueT BbIX0/1a MPOYKTa U €ro CPEeIHEro CoCcTaBa MpH MeperoHke OMHapHbIX cMeceil. CXeMbl YyCTaHOBOK.
TemnoBsie OaaHCHI U pacyeT PacXoA0B TEIUIOHOCUTENEH IS 3TUX MPOIIECCOB.

Pextuduxarnus. OU3NKO-XUMHIECKHUE OCHOBBI U OCOOCHHOCTH YCIIOBHM TPOBEICHUS MPOIIECCOB.
CxemMBbl yCTAaHOBOK [UIsi HENPEpPHIBHOW M MEPUOAMYECKON pekTudukanuu OWHAPHBIX CMeceH.
Oco0eHHOCTH YCTpOICTBa anmmaparoB (HAcaJOYHBIX M Tapeab4aThbIX KOJOHH) M BbIOOpa PEKUMOB HX
paboTel mpu pektuduranyu (Mo cpaBHEeHUIO ¢ abcopOimeit). OcoOEHHOCTH YCTPOWCTBA M BapHAHTHI
paboThl ucnapuTeseil u qeduermMmaTopos.

MopnenupoBaHue U pacueT MPOIEeCCOB U allapaToB MPU HEMPEephIBHOW peKTUdUKaIi OUHAPHBIX
cucteM. OCHOBBI YMCIEHHOTO M TrpadoaHATMTHUYECKOT0O METOAO0B. MarepuanbHblii Oananc. Paboune
muand. OmnpezneneHre MUHMMAaJIbHOTO M pabodero ¢iermoBoro uucna. TemaoBoil OamaHc M pacuer
pacxonoB TerioHocuteneil. [IpuHIUNIBl TEXHUKO-KOHOMHYECKON ONTUMU3ALMU MIPH pacyeTe padbodero
(herMoBOT0 YMCIa, pa3MEPOB ammapaTypsl U dHEpreTHUecKux 3atpar. OCHOBHI pacyera Tapenb4aThiX U
HACaJ0YHbIX PEKTU(UKAIIMOHHBIX KOJIOHH.
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Pazoen 4. Ilpoyeccor u annapamel pazoeneHus 2emepoceHHbIX cucmem (OCHOBHbvlIE
2uopomexanuyeckue npoyeccol)

4.1. Paznenenue rereporeHHbIx cucteM. OCHOBHBIE MOHATUS U METO/BI.

Knaccudukanus *KUIKUX U Ta30BBIX T€TEPOTCHHBIX CHUCTEM: CYCICH3HUH, SMYJIbCHH, MEHBI, MBLIH,
TyMmaHbl. MarepuasbHbIil OanaHc MPOLIECCOB Pa3/IeieHUs TeTEPOreHHbIX CUCTEM.

Onenka 3¢p¢EeKTUBHOCTH ¥ BBIOOP ONTHMAIBHBIX IPOLIECCOB M ANIaparoB Ui pa3AeieHUs
reTepPOreHHBIX CMeCeil.

4.2. OCHOBBI TEOPUH OCAKICHHUS.

Paznenenne ®HUIKUX M Ta30BbIX CHCTEM B IOJIe CHJ TshKecTd. Pacuer ckopoctelt cBOOOAHOTO U
CTECHEHHOT'O OCAaXK/ICHHsI TBEPABIX YaCTHUI] IApOOOPa3HOM U OTIMYHBIX OT Hee (POPM B IOJIE CHITBI TSXKECTH.

[Tporiecchl OTCTaMBaHUSI W YCTPOMCTBO almapaToB pa3fefieHUs] CYCHEeH3UH, SMYJIbCHA U TbUICH.
Pacuer noBepXHOCTH OCaXKIECHHS M IPOU3BOJUTEIBHOCTH OTCTOMHUKOB. YCTPOMCTBO M JICWCTBHUE
[IUKJIOHOB (TIPOCTBIX U OaTapeiHBIX ), THAPOIIMKIOHOB.

4.3. Teyenue KUIKOCTH YePE3 HETOABMKHBIEC 36PHUCTHIC M TICEBIO0KI)KEHHBIE CIIOH.

3Ha4yeHue TUIPOAMHAMUKY 36pPHUCTHIX CJIOEB B Mpolieccax (pUiIbTpoBaHuUs, TEMIO- U MacCOOOMEHa,
reTeporeHHoro kKaranmmsa u Jp. OCHOBHBIE XapaKTEPHCTHKH JTHUX CIIOEB: JUCIIEPCHOCTh, Y/AEIbHAs
MMOBEPXHOCTh, TOPO3HOCTh, SKBUBAICHTHBINA JHAMETP KaHaJIoB. PacyeT ruapaBIuecKoro COmpOTHBIICHUS
cros. ['mapaBiIMyecKoe COMPOTHUBIICHHE CIIOEB HACAJOK IMPOMBIIIICHHBIX Macco- M TEIIO0OOMEHHBIX
anmaparos.

PexuMbl TedeHus! MOTOKOB B HACAJOYHBIX KOJOHHAX. ['MIpaBIUYecKOe CONMPOTHBIICHUE, SIBICHUS
MOJIBUCAHHUS, 3aXJIeObIBaHNUS U MHBEPCUHU (a3 M pacueT COOTBETCTBYIOIIUX CKOPOCTEH.

['uaponrHaMuKa TICEBIOOKIKEHHBIX (KUTISIINX) coeB. O0IacTh MPUMEHEHHS TICEBI00KIKCHUSI.
OCHOBHBIE XapaKTEPUCTUKU TICEBIOOKIKEHHOTO COCTOsIHMA. [ mapaBindeckoe comportuBieHue. Pacyer
CKOPOCTEH TICEBIOOKIKEHUSI M CBOOOJHOTO BUTAHMS, BBICOTHI IICEBIOOKIKEHHOTO cost. OMHOpOAHOE 1
HEOJHOPOJIHOE TCeBA0OXKIKeHHE. OCOOEHHOCTH TCEBIO0KMKEHUS TOIUIUCIIEPCHBIX ciloeB. [IHeBMO- u
THJIPOTPAHCIIOPT 3€PHUCTHIX TBEP/IBIX MATEPUAIIOB.

4.4. OunbTpoBaHHE CYCIIEH3UN U OUYUCTKA I'a30B OT MBLJICH.

Crennyka MOBEIACHUS OCAAKOB KaK 3EPHUCTBIX CJIOEB: C)KMMAaeMble M HEC)KHUMAEMbIE OCAJIKH.
Bunp! punbTpoBanbHBIX TIeperopoaok. GakTopsl, BIAUSIONIME HA CKOPOCTh QuiIbTpoBaHus. OuinbTpoBaHUe
NPU TIOCTOSIHHOW CKOPOCTH (DMIIBTPOBAHMS. OKCHEPHMEHTAIBHOE OIpEeNIeHHe KOHCTAHT YpaBHEHUS
¢unbrpoBanus. Kiaccudukanuss u  yCTpOMCTBO OCHOBHBIX THIIOB HEMPEPHIBHO W  TMEPUOAUYECKH
paboTaronux GUIBTPOB U PUIBTPYIOIUX LEHTPUPYT.

4 O0beM y4eOHOH TUCHHMILINHBI

Beero CemecTtp
Bup y4eOHoii padoThI L 2
3E AKkajn. 3E AKkagn. 3E AKkajn.
q q q
OO6m1ast TpyA0EMKOCTh TUCITUTUIMHBI 12 432 6 216 6 216
KonTakTHas padora - ayiNTOPHbIE 3aHATHUS 3,6 128 1,8 64 1,8 64
Jlexun 1,8 64 0,9 32 0,9 32
[Tpaktuueckue 3ausatus (I113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padora 6,4 232 3,2 116 3,2 116

CaMocTosTeIIbHOS HU3Yy4YCHUC Pa3aCIOB
JUCHUITIINHBI

6,4 232 3,2 116 3,2 116

Buabl KOHTpOJIA:

JK3aMeH 2,0 72 1,0 36 1,0 36

KonrtaktHas paboTa - mpoMeXyTouHas 0.8 0,01 0.4 0,01 0.4

aTTecTaus 2,0
[TonroToBKa K 9K3aMeHy 71,2 0,99 35,6 0,99 35,6
Bua uTOroBoro KOHTpOJIf: JK3aMeH IK3aMeH
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Cemectp

Bcero
. 1 2
Bup yueOHoii padoThl Acip Actp
3E | Actp.u 3E . ) 3E u :

OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 12 324 6 162 6 162
KonTrakTHasi pa6oTa - ayiuTOpHbIE 3aHATHUSI 3,6 96 1,8 48 1,8 48
Jlexiun 1,8 48 0,9 24 0,9 24
[Tpaktuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTejibHas padoTa 6,4 174 3,2 87 3,2 87
CamocrosiTenbHOE U3yUYEeHHE Pa3IeioB 6.4 174 3.2 87 3.2 87
JUACIUATUIMHEI
Buabl KOHTPOJIA:
OK3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHas paboTta - mpoMexyTouHast 0.6 0,01 0.3 0,01 0.3
arrecranus 2,0
IToaroroBka K 3K3aMeHy 534 0,99 26,7 0,99 26,7
Buj nTOroBOro KOHTpoJIA: JK3aMeH JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl AUCUUIIMHBI
«O01mas XuMH4YeCKasi TeXHOJIOTHsD)

1 Heap aucnumimHbl — (GopMHUpOBaHHE 3HAHUM B O0JIACTHM pealu3alliud  XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB C yYETOM (DPM3MKO-XMMHUYECKUX OCOOEHHOCTEH MPOTEKAIOUINX PEaKIIHid,
BbIOOpa ONTHUMAIBHBIX YCIOBUH peaIu3yeMbIX MpOIEeccoB, BbIOOpa 3(PQPEKTUBHBIX PEAKTOPOB,
MIPUOOPETEHUSI HABBIKOB B COCTaBJIEHMM MaTE€pPHAJIbHBIX M TEIUIOBBIX OAJlaHCOB, B pacueTe MpOIECCOB U
PEaKTOpPOB Ha OCHOBE MAaTEeMAaTHYECKOTO MOJENMPOBAHMs, MOJy4eHHUs] 3HAHUN B 00jacTu pa3paboTKU
sHeprocOeperaromux XuMuko-texHosorndeckux cucreM (XTC), 0e30TXOAHBIX U MaJOOTXOJHBIX
TEXHOJIOTUI Ha IpUMepe COBPEMEHHBIX POU3BOICTB.

2 B pe3yabTaTe H3y4eHUs] JUCHUILINHBI 00y4aIOUIICH 0JI7KEH:

Obraoams CleAyOIUMU KOMIETEHIIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

OIlIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OlIK-4.14.

3namy:

— OCHOBBI TEOPUU XUMHUYECKUX MPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO MCCIIEeI0OBAHUS B3aUMOICHCTBUS XUMUYECKUX MTPEBPAIEHUH U SBJICHUI IepeHoca
Ha BCEX MacCHITA0OHBIX YPOBHSIX;

— METOJIMKY BBIOOpa peakTopa 1 pacyéra npolecca B HeM;

— OCHOBHBIE PEAKI[MOHHBIE MPOIIECCHl U PEAKTOPBl XUMUYECKON 1 OMOTEXHOJIOTHH;

— OCHOBHBIE TPHHLMIBI OpPraHMU3ALMU XHMUYECKOTO TPOM3BOJICTBA, €r0 HEPAPXUUYECKYIO
CTPYKTYPY, METOJIbI OLIEHKU 3 (HEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XMMHUYECKHE ITPOU3BOJICTBA.

Ymemp:

— paccyuTaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUECKOTO MPOIECCca;

— BBIOpaTh palMoHaJIbHYIO0 CXEeMY IIPOM3BOJICTBA 33JaHHOTO MPOAYKTA;

— OLEHHUTh TEXHOJOTMUYECKYIO APPEKTUBHOCTH MPOU3BOICTBA;

— BeIOpaTh 3 (PEeKTUBHBIN THUI peakTopa;

— IIPOBECTH pacdeT TEXHOJIOIMYECKUX MapaMeTpOB AJIs 3aJaHHOTO IIPOLIECCa;

— OTpEAETUTh MapaMeTPhl HAUTYYIIeH OpraHU3aluy MPoIecca B XUMUUYECKOM PEaKTopeE.

Bnaoemy:

— MeToaMH aHain3a 3PHEKTUBHOCTH pabOThl XUMUYECKUX TTPOU3BOJICTB;

— METOJIaMH pacueTa U aHajH3a IMPOLECCOB B XUMUUECKUX PEaKTOPaX, ONMpeIeICHUs
TEXHOJIOTUYECKHUX MOKa3aTeNe;

— METOJIaMH BBIOOpa XUMUYECKUX PEaKTOPOB.
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3 Kparkoe coaepxxanue JUCUMILIIHHbBI

Paszoen 1. Xumuueckas mexnono2us u Xxumuieckoe npouseo0cmeo

1.1. OcHOBHBIE OIIpeEICHUs] U MTOTO0KEHHUS.

Xumudeckass TexHONOTHs. OOBEKT XMMHUYECKOW TEXHOJOTHU. MEXKOTpacieBOl Xapakrep
XUMHUYECKOM TEXHOJIOTMH. Pa3BUTHME XMMHMUYECKMX NIPOU3BOJACTB M XHMMHUYECKOW TEeXHOJoruu. Mecro
XMMHAYECKOH TEXHOJOTHH B TPOMBIIJICHHOM cdepe u METONOB XHMHUYECKOH TEXHOJOTHMH B
HEXMMUYECKHUX OTPAC/SIX MPOMBIIUIEHHOCTH. CUCTEMHBIM aHaIU3 CIIOKHBIX CXEM M B3aUMOJACHCTBUMI
3JIEMEHTOB CXEMBbI — IIOHATHE U coJepKaHue MeTtoaa. PU3NYecKoe U MaTEMaTHUECKOE MOJEINPOBAaHUE,
ONpEJEICHUE M OCHOBHBIE TIOHATHS, HMX MECTO B HWHXEHEPHO-XMMUYECKHUX MCCIEIOBAHUAX U
pa3paboTkax. MecTo U 3HaYeHHE HaTYpHOTO U BBIUMCIUTEILHOTO 3KcriepuMenTa. Coaepxanue 1 3a1a4u
y4eOHOT0 Kypca.

1.2. Xumuueckoe mpou3BOACTBO.

[TonsiTe 0 XUMUYECKOM MPOU3BOJICTBE. MHOTO(MYHKIIMOHATHHOCTS XUMUUECKOT'O TIPOM3BOCTBA.
OOmiast CTPyKTypa XMMHUYECKOTO MPOM3BOACTBA. OCHOBHBIE IMOJCUCTEMBl XMMUYECKOTO MPOU3BOCTBA.
OCHOBHBIE TEXHOJIOTMYECKHNE KOMIIOHEHThI XUMHUYECKOT'0 IIPOU3BOJICTBA.

KauecTBeHHbIE U KOJMYECTBEHHBIE MTOKA3aTENN XMMHUYECKOTO MPOU3BOJICTBA: TEXHOJIOTUYECKHE,
SKOHOMUYECKHE, IKCILTyaTal[MOHHbIE, COLIUAJIbHBIE.

1.3. CreipbeBbI€ pecypchl, BOJAa U SHEPTHS B XUMHUYECKOM IMMPOU3BOJICTBE.

Knaccudukanus ChIpbeBBIX PECYpPCOB IO PAa3IMYHBIM TMpU3HAKaAaM — (a30BOMY COCTOSIHHIO,
IIPOUCXOXACHNUIO, UCTOYHUKAM. MUHepaabHOE ChIpbe (PyZbl U IMOJE3HbIE HUCKOMAEMBbIE), OPraHUUYECKOE
MIPUPOJHOE ChIphE (TOPIOYME MCKOIMAEMBbIE), PACTUTEIHLHOE U KHUBOTHOE ChIPhE, BTOPUUYHOE CHIPhE — UX
WCTOJIB30BaHUE U MYyTH nepepaboTku. OCHOBHBIE CITOCOOBI MEPBHYHON 00pabOTKHU CHIpbs (0OoramieHue,
OYHUCTKA, MOJIFOTOBKA K TPAHCIOPTUPOBKE U nepepadoTke). [loHsATHe, CYIITHOCTh U IPUMEPHI YIITyOJIeHUs
HCII0JIb30BaHUs ChIPbs, KOMOMHUPOBAHUS IIPOU3BOJICTB U KOMIIEKCHOHN MepepadOTKH ChIPbSL.

3HaueHue U UCTOIb30BaHUE BOJIBI B XUMUUYECKUX MPou3BoAcTBax. McTrounnku Boabl. TpeboBanus
K TEXHOJIOTMYECKON M ObIToBOM Boje. [IpombllieHHas MOATrOTOBKAa BOJABI U METOJABI €€ OYHCTKH OT
npumMeceif. OCHOBHBIE METO/IbI KOHTPOJISE KaUecTBa BOABI. DKOHOMUS BOJIONOTPEOICHHS B IPOU3BO/ICTBE.
Bom10000poTHEBIE CUCTEMBI.

Buael u MCTOYHHMKHM SHEPTUM B XUMHYECKON MPOMBINUICHHOCTH. MacimTaObl moTpeOiaeHus u
CHOCOOBI YMEHBIIEHUS! AHepreTuyeckux 3arpar. CyIIHOCTh M NMPUMEPhl PEreHepalud U peKylnepanuu
SHEPrUuHu. DHEPrOTEXHOJIOTMYECKHE CUCTEMBI. BTOpUYHBIE SJHEPTETUYECKUE PECYPCHI.

Paszoen 2. Teopemuueckue oCHO8bl XUMUYECKUX NPOYECCOB U PEAKMOPO8

2.1. OcHOBHBIE ONIPEAEICHUS U MOJT0KEHHUS.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XHMHUYECKHUX [MPEBPALIEHUI — CTEXMOMETPUYECKUE,
TepMOJAMHAMUYeCKue, KuHeTn4Yeckue. [lokazaTeny XuMHUIEeCKOro mpeBpalleHusi — CTENEHb PEBpaIICHUS,
BBIXOJ TMpPOJYyKTa, HWHTErpasibHas U Aud@epeHuunanbHas CelIeKTUBHOCTH, CKOPOCTH PEAKIUH U
IIPEBPALIEHUS PEAareHTOB.

2.2. XuMUY€eCKHUe MPOUECCHI.

Onpenenenne. Knaccudukanuss XUMHYECKUX TMPOILECCOB MO PA3IHYHBIM TPU3HAKAM —
XUMHUYECKUM (BUJ XMMHYECKOM peakluy, TEPMOAMHAMHUYECKHUE XapaKTEPUCTHKHU, CXeMa MPEeBpaIeHH)
1 $a30BbIM (UHCIIO U arperaTHoe CocTosHueE (a3).

I'omorenHsIil xuMu4yeckuii nmpouecc. OnpeneneHre u npuMepsl. BiusHre XUMAYECKUX TPU3HAKOB
U YCJIOBHUH NMPOTEKaHUs Mpolecca Ha ero nokaszarenau. CriocoObl HHTEHCU(UKAITUH.

[TonsTe onTUManbHbIX Temmeparyp. OnNTUManbHBIE TEMIEPAaTypbl A OOpaTHUMbIX H
HEOOPaTUMBIX IK30- U SHJOTEPMUUYECKUX PEaKIUil.

['ereporeHHslii  (HEKaTaIUTUUECKUN) XuUMHUeckuid mpormecc. OmpeneneHue u  MNPUMEPSIL.
CrpykTypa 1mpolecca W ero cocrapismomue (craauu). Habmomaemass CKOpOCTh XHMHYECKOTO
npesparnieHus. Odnactu (peXUMbl) TPOTEKAHUS TIpoLiecca, TMMUTHPYIOMIAs CTa U,

['eTeporeHHBI XUMUYIECKHUH MpoLlece «Tra3 (KUAKOCTh) - TBepAoe». OO0OCHOBaHUE, TOCTPOCHUE H
aHaJIM3 MaTeMaTU4YecKON Monenu s peakuuid ropeHus (Molenb «ckuMaromasics cdepa») u
TOTIOXUMHUYECKOH (MOJIENb «C HEB3aMMOICHCTBYIOLINM siipoM»). Halmronaemast CKOpOCTh MpeBpaleHHUs,
BpeMsl IPEBpAIlleHUs U IyTH MHTEHCU(PUKAIIIH JIJIsl pa3UYHbIX 00J1acTel MpoTeKaHus mpoiecca.
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['eTeporeHHbI XUMUIECKUNA TTPOIIECC «Ta3 (BKUIKOCTB) - KUIKOCTh». OOOCHOBaHUE, TOCTPOEHNE
U aHaJdM3 MaremMaruyeckond mojenu. Habmiogaemasi CKOpOCTh NpPEBpALICHHS W OOJIACTH IMPOTEKAHHS
npouecca. [lytn uareHcudukanuu Ui pa3iuuHbIX PEKUMOB MpoIiecca.

Karanurnueckuii npouecc. Onpenenenue, kiaccuduramnus, npuMepsl. [ eTeporeHHbIi KaTaliu3 Ha
TBepAOM Karanuzartope. (OOOCHOBaHME, TIOCTPOEHHME U aHAIM3 MaTeMaTH4YecKoil Mojenu Ha
KaTaJIMTUYECKOM TIOBEPXHOCTH M B TIOPUCTOM 3€pHE KaTanu3aTopa. HalOmiogaemass CKOPOCTb
MpeBpalieHuss 1 obnactu mpoTekaHus mpouecca. CTeneHb MCIOIb30BaHUS BHYTPEHHEH MOBEPXHOCTH.
[TyTn nHTEHCH(pHUKAINN KaTATUTHYECKUX TPOIIECCOB.

2.3. XMHUYECKHUE PEAKTOPHI.

OnpeneneHyue U Ha3HAUYEHUE XMMUYECKOIO peakTopa. PeakTopbl B XMMUUECKUX U HEXUMUYECKUX
OTpaciiiX NPOMBIIUIEHHOCTH. (O030p THUIOB XUMHUYECKHX PEAKTOPOB, UX CTPYKTYpPHBIE AIIEMEHTHI
(peakuMoOHHas 30HA, yCTPOMCTBA BBOJA M BBIBOJA, CMEIICHUS, Pa3/IC]CHNUsI U paclpeesieHusl IOTOKOB,
TEIJI000MEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOIIECCHI U SBJICHUS B HUX.

Cucremaru3aius MpoueccoB B XUMHUYECKOM PEeaKkTope M0 MacmTady X MPOTEKAHUS: XUMUYECKast
peakius, XUMUYECKHIl MpoLecC B AJIEMEHTApHOM O0BbeMe, MPOIECChl B PEaKIMOHHOM DJIEMEHTE U B
peakTope B LIEJIOM, UX B3aUMOCBS3b M HE€papXUUecKas CTPYKTypa MaTeMaTH4eCKOW MOJENIH Mpolecca B
peakrtope. [Ipumepbl npoLeccoB B pa3IMYHbIX BUJIAX XUMHUUYECKUX PEAKTOPOB.

Knaccugukanusi mpomeccoB B peakTopax IO pPa3IUYHbIM NpPU3HAKAM - BUA XHMHUYECKOTO
mpolecca, OpraHu3alys MOTOKOB PEareHTOB (CXeMa ABM)KEHHS PEreHTOB uUepe3 pPeakTop, CTPYKTypa
[IOTOKOB B pEaKUMOHHOM 30HE), OpraHu3alus TEIUIOBBIX IIOTOKOB (TEIJIOBOWM pEXHUM, CXeMa
TeII000MeHa), CTallMOHAPHOCTH MpolIecca.

O6ocHOBaHME U MOCTPOCHHE MAaTEMaTHYECKONH MOJIEIH MpOIecca B PEakTopax pa3iudyHOIo THIA
KaK CHCTEMbI YPaBHEHHI MaTEpUaIbHOTO U TEIUIOBOTO 0aJaHCOB HA OCHOBE JIaHHBIX O CTPYKTYpPE MOTOKA,
XUMHUYECKUX T[pPEBpalllEHUsX, SBJICHUSAX IIEpeHOcCa TeIula M BEIIeCTBA M HUX B3aUMOJICHCTBHUHU.
CuctemaTtu3zanys 1 KjaaccuUKaIys MaTeMaTHIECKUX MO/IEIeH IPOIIECCOB B PEAKTOPAX.

N3oTepMuyeckue mpouecchl B XMMHUECKOM peakTope. BiausHue cTpykTyphl MOTOKa (MAEaIbHOE
CMELICHUE U BBITECHEHHE), CTAllMOHAPHOCTHU Iporecca (IPOTOYHbIM U MEepHOIUYECKUil), apaMeTpoB U
YCIIOBUM MpPOTEKaHUsl IMpolecca (TeMIeparypa, KOHLEHTpalus, JaBleHHe, 00beM pPEaKIIMOHHOW 30HBI,
BpeMs), BUJa XUMUYECKOH peakuuu (IIpocTas U ClIOoXKHas, oOpatumasi 1 HeoOpaTuMmasi) U ee mapaMeTpoB
Ha TpodUiIM KOHLEHTpalMi M IOKa3aTeau Mpoliecca B peakTope (CTENeHb NPEBpallleHUs, BbIXOJ]
IPOAYKTa, CeJIEeKTUBHOCTh mporecca). OCHOBBI pacuera mporecca B peakrope. CorocraBieHue
3(¢(HEKTUBHOCTH MPOLIECCOB B PEAKTOpPaX, OMMCHIBAEMBIX MOJEISIMHU HACAIBHOTO CMEUICHUS U
BBITECHEHUS.

Heunzorepmuueckue npoiecchl B XUMHUYECKUX peakTopax. OpraHusanusi TEIIOBBIX IOTOKOB U
pEeKMMOB B XHMMHMYECKHUX peakTopax. PacmpeneneHue TteMieparypbl, KOHLUEHTpAalUUMH W CTEIECHU
MIPEBpALCHNUS] B PEAKTOpE B PEKMUMaxX MHJICAIbHOIO CMEIIECHUS U BBITECHEHUS, anadaTUYecKoM M C
TeriooOMeHoM. CBsi3b  TeMmmepaTypbl M CTENEHU TMpEeBpalleHus B aanabdaTH4YecKoM Ipolecce.
ConocraBieHne ¢ HW30TEPMUYECKUM PEXKUMOM. UHCIO M yCTOWYMBOCTH CTAllMOHAPHBIX PEXHUMOB B
peaKTopax UJeaNbHOIO CMEIIECHUS.

2.4. ITpoMBIIUIEHHBIE XUMUYECKNE PEAKTOPBI.

Ha KOHKpeTHBIX mIpHMepax MPEAMETHO pPACCMATPUBAOTCS IPOMBIIUIEHHBIE PEAKTOPHI U
MIPOBEJICHUSI TOMOTE€HHBIX, TETEPOreHHbIX U KaTAJUTHUYECKHX IPOLIECCOB — THIIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEXHMa, 00JIACTH UCTIOIb30BAHUSI.

Paszoen 3. Xumuueckoe npouzeo0cmeo, Kak XumMuKo-mexHoi02u4eckas cucmema

3.1. CTpykTypa 1 OMCaHNE XUMHUKO-TEXHOJIOTUYECKONU CUCTEMBI.

XUMHYeCcKoe MPOU3BOACTBO Kak XxuMuko-TexHosornyeckas cucrema (XTC). Ilonsarue cucremsl u
XTC. CocraB XTC: snemeHTbl, CBs3HM, moacuctembl. DnemeHTsl XTC, kinaccudukamus mo BUIY
MPOIIECCOB M Ha3HadeHUI0. TexHomornueckue cBsizu 3eMeHToB XTC (motokm). [locnemoBarenbHas,
napajjiesibHasi, — pa3BETBJICHHAs,  IOCJIENOBATENbHO-00BOAHAs  (Oaiimac), oOpatHas  (peLUKII)
TEXHOJIOTHYECKHUE CBA3U. X cXeMbl 1 Ha3HAYEHUE.

Omnucanue XTC. Bunsr mozeneir XTC - onucarensHble U Tpaduueckue. OnucareabHbIe MOACTH -
XUMHUYECKas CcXeMa U MmareMarudeckas Mojaenb. ['paduyeckue wmonenu - (yHKIUMOHAIbHAS,
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TEXHOJIOTHYECKasl, CTPYKTypHas U Jpyrue (cmenuainbHble) cxembl. HasHaueHue, npuMeHEHHE W
B3aUMOCBS3b MOJICIIEH.

3.2. Anamus XTC.

[lonsitue, 3amaun u pesynprarsl aHanu3a XTC - cocrosinue XTC, mMarepuanbHbI U TEIUIOBOM
OanaHChl, TOKA3aTeIN XUMHUECKOTO IIPOU3BOICTBA.

Cgoiictea XTC kak CHCTEMBI: B3aMMOCBSI3aHHOCTh PEXUMOB DJIEMEHTOB, pa3inyue
ONTUMAJIBHOCTH 3JIEMEHTa OJMHOYHOI'O U B CHCTEME, YCTOWUYMBOCTh M CYHIECTBOBAHHME CTAllMOHAPHBIX
PEXKUMOB U JIp.

MatepuanbHblii U TemjaoBOM OanaHchl. MeTOIMKa COCTAaBIIEHUS M pacuyeTa MaTepHalbHBIX U
terioBeix OamancoB XTC u ee moacucrem. OcOOCHHOCTH pacdera OATaHCOB B CXEMaX C PEIUKIIOM.
dopMsbI TipesicTaBiIeHUs 0aTaHCOB (TaOIHUIIbI, TUArpaMMBbl U Jp.).

MarepuanpHblii  0anaHCc A7 MacCOOOMEHHBIX M PEaKIMOHHBIX 3JIEMEHTOB. Mcmnosibp3oBaHue
CTEXHOMETPUYECKUX, TEPMOJAUHAMUYECKUX U Mex(a3HbIX OallaHCOBBIX COOTHOUIeHHH. CrerneHb
HCII0JIb30BAaHUS ChIPBEBBIX PECYPCOB.

OHTaJIbNUIHBIN, YJHEpreTUYecKuil (TI0 MONHOM YHEeprun) u skcepreruyeckuit 6anancer u KIT/. Mx
COIIOCTaBJIEHUE U HcTob3oBaHue B aHanu3e XTC.

3.3. Cunre3 XTC.

[Tonstue u 3amaun cunte3a XTC. OcHoBHBIE 3Tansl pazpadorku XTC. Ponp MaTeMaTH4eckux u
3BPUCTUYECKUX METOJIOB.

OcHoBHble KoHIENMU Tpu cuHTe3e XTC: MoJHOEe UCTIOIB30BAHUE CHIPHEBBIX U DHEPTETUUECKUX
pecypcoB, MHHUMH3ALMS OTXOJOB, ONTHMAJIbHOE MCIOJb30BaHUE ammapaTypbl. WX coxepxaHue u
cocoObl  peanm3anui. KoMOWHUpPOBaHHBIE TPOW3BOACTBA, COBMEIICHHBIE MPOIECCHl, BTOPUYHBIC
SHEPIreTUYECKUE PECYPChl, SHEPrOTEXHOJIOTMYECKUE CcHUCTeMbl, mepectpanBaeMble XTC, 3aMKHYTbIE,
MaJIOOTXO/IHbIE TTPOU3BOJICTBA - UX MOHATHUS, OCOOCHHOCTH U IPUMEHEHHE.

OnHOpOIHBIE TEXHOJIOTHYECKHE CXEMbI: CHCTeMa pPEKyNepaTUBHOTO TEMJI000MeHa, CHUCTeMa
pa3/esieHnss MHOTOKOMIIOHEHTHOW CMeCH, cucteMa peakTopoB. OCHOBBI MOCTPOEHUS UX ONTHUMAaJIbHOU
CTPYKTYpBI

Pazoen 4. Ilpomviuinennvie xumuyeckue npou3so0cmaea

XUMHYECKUE TPOU3BOACTBA PACCMATPUBAIOTCA MPEAMETHO KaK peanu3alus U3YYeHHBIX
TEOPETHUYECKUX OCHOB XHMHUKO-TeXHOJOrhYeckux mporeccoB W XTC, KOHIENIMH MOCTPOCHUS
BbicOkOd(phexTrBHOM XTC. OCHOBHOHM akIEHT JeiaeTcs Ha (PU3HKO-XUMHUYECKHE OCHOBBI KOHIICTIIIHH
MTOCTPOEHHUSI TEXHOJIOTUYECKOW CXEMBbI POU3BOCTBA U €ro nojcucreM. [Ipon3BoacTBO CEpHOI KUCIOTHI.
[IpouzBoacTBo ammuaka. [Ipon3BoicTBO a30THOI KUCHOTHL. [Ipon3BoACTBO cTHpOIIa.

Paznen 5. CoBpemeHHbIE TEHICHIIMH B Pa3BUTUN XUMUYECKON TEXHOJIOTHH.

Tekymiee COCTOSHME XHWMHMUYECKOW MPOMBIIIJIEHHOCTH B MHpPE W TEHJECHLUUHU €€ pa3BUTHSL.
[lepcnekTHBHBIE HUCTOYHUKU ChIpbs H dHeprud. Kiactepuzamusi XWMHUYECKOW MPOMBIIUICHHOCTH.
CoBMernieHHbIE TIpoliecChl. ['MOKMe W mepecTpanBaeMble TEXHOJOTHMUYECKHE cXeMbl. HoBble XHMHKO-
TEXHOJIOTUYECKHE MPOLIECCHI U CIIOCOOBI MOTy4YeHUs MpoaAyKTOB. HaHoTexHOmOrUsl.
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4 O0beM yueOHO# JUCUUIIJIMHBI

.« O0BbeM THCHHUILIHHBI

Buj y4eoHoii pa6oThl 3 Axax v | Acrp. 4
OO011asi TPY10€MKOCTh THCHUTIITHHbBI 7 252 189
KonTakTHas padora — ay1MTOPHBbIE 3aHATHS: 2,67 96 72
Jlexmun 0,89 32 24
[Tpaktuyeckue 3austus (I13) 0,89 32 24
Jlaboparopusie paboTs (JIP) 0,89 32 24
CamocrosiTejibHas padoTa 3,33 120 90
CamocTosTenbHOE U3YUeHHUE Pa3aesioB JUCIUILUIUHEI 3,33 120 90
Bua konTpoJis:
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MpoMEKyTOYHAS aTTECTAIMS 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Buj nTOroBoro KOHTpOJisi OK3aMeH

AHHOTanus padoyeil NPorpaMMbl AU CHHUIIIMHBI
«CucreMbl ynpaBJjieHUus XUMHUKO-TEXHOJIOTHYESCKMMU MPOLeccaMm»

1 Heap aucuMmiMHbl — 1aThb 0a30Bble 3HAHUSA 110 TEOPUM CHCTEM YIPABICHUS XUMMKO-
texHonoruueckumu mnpoueccamu (CY XTII), npuBuTh HaBblkH U yMeHus aHaiu3a cBoiictB XTI, kak
00BEKTOB YIPABICHHUS U MPAKTUIECKOTO MPUMEHEHHS TEXHUYECKUX CPEJICTB YIPABICHUS.

2 B pe3yabTaTe M3y4eHHUS IMCUMILUIMHBI 00y4YaI0 M IACH 0JIZKEeH:

Obnadoams cleayOIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHKEHUS:

OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3name:

— OCHOBHBIE ITOHSTHSI TEOPUH YIIPaBJICHHUS;

— CTaTUYECKUE U TMHAMUYECKHE XapaKTEePUCTUKN O0OBEKTOB YIIPABIICHUS;

— OCHOBHBIE BU/IBI CUCTEM aBTOMaTH4eckoro ynpasieHus (CAY) u 3aKOHBI peryJIMpOBaHus;

— TunoBble CAY B XUMHUYECKOW MPOMBIIIIEHHOCTH;

— METOJBI U CPEACTBA U3MEPEHNSI OCHOBHBIX TEXHOJIOIMYECKHUX IapaMETPOB;

— ycroitunBocth CAY;

— OCHOBHBIE TOHATUS O HenuHeHHBIX CAY, peneiHBIX cucTtemax, JOTMYECKMX alIrOpUTMax
yIpaBieHUs, aJaNTUBHBIX U ONTUMAJIbHBIX CUCTEMAX yIPaBICHHUS.

Ymemy:

— OIpeENsATh OCHOBHBIE CTATUUECKHUE U JMHAMUYECKUE XapaKTEPUCTUKU OOBEKTOB yIIPaBJICHMUS,

— BBIOMpATh PAllMOHATIBHYIO CHCTEMY PETYIMPOBAHUS TEXHOJIOTHUECKOTO MPOoIlecca;

— orleHuBaTh ycTouunBoCcTh CAY;

— BBIOMpATh KOHKPETHBIE TUTIBI TPHOOPOB Asist AuarHocTuku XTI

Braoemy:

— METOJaMH TEOpUM AaBTOMATHUYECKOIO pETYIHMpPOBAHMS, OpraHM3allMM M pacuéra CUCTEM
ONTHMAJIBLHOTO YIPABJICHUS MPOIIECCAaMU XUMHUYECKOI TEXHOJIOTHH.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI

Paszoen 1. Ocnoenvie nonsimus ynpasnenuss XuMuKo-mexHoa02U4ecKUMu npoyeccamu.

3HaueHUE AaBTOMATUYECKOTO YIPABJIECHUS Ul Pa3BUTUS XUMHUYECKOW IPOMBIIIJIEHHOCTH.
Oco0eHHOCTH yNpaBleHUS XUMHYECKHM TNPEANpPUATHEM U XUMHUKO-TEXHOJIOTMYECKUM IPOLIECCOM.
TexHuko-3KOHOMHYECKHH () (eKT BHEIPEHUsT aBTOMATU3UPOBAHHBIX CUCTEM yMpaBieHus. Poib cuctem
yhpaBieHus B o0ecrieueHnn 0€30MacHOCTH XMMHUYECKOTO MPOU3BOJICTBA U OXPaHbl OKPYKaIOLIEH Cpeibl.
OcHoBHblE TepMUHBI U omnpeaencHus. Mepapxus ynpasneHus. OCHOBHbIE NPHUHLMIIBI YIIPABJICHHUS.
Knaccudukamms cucrem ympasnenus DynkuwonanbHas crpyktypa CAY. Ilokaszatenn kadecTBa
yIpaBJieHUSI.

92




Paszoen 2. Ocnoevl meopuu asmomamuuecko2o ynpasieHus.

Marematuueckue wmojenu CAY. [Iunamuueckue xapaxrepuctuku CAY. Hcnonb3oBanue
onepauroHHOro wucuuciaeHus ausa a"Hanuza CAY. TunoBesle nuHaMHYecKue 3BEHbs. BpemeHHblE U
YaCTOTHBIE XapaKTEPUCTHUKU. OKBHUBAJCHTHBIC IMPEOOpPA30OBaHUS CTPYKTYPHBIX CXEM. YCTOHYMBOCTH
nunerHbiX CAY ¢ oOpatHo# cBsi3bro. Knaccudukaius U OCHOBHBIE CBOWCTBA OOBEKTOB YIPABIICHUS.
MeTtopl onpeeneHusl CBOMCTB 00BEKTOB ypaBiieHUss. OCHOBHBIE 3aKOHBI PEryJIMpoBaHus. PerynsTtopsl
Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHBIX ceTeil. LludpoBbie 1 pobacTHbIE cUCTeMBbI ynpaBieHus. Beioop
3aKOHA PETyJUPOBAHUS U ONPEICIICHHE ONTHMAIbHBIX [AapaMETPOB HACTPOMKH IPOMBIIIIEHHBIX
PEryiasTOpOB.

Pasoen 3. Hzmepenue mexnonocuyeckux napamempos XuMuko-mexHol02u4eckoeo npoyecca.

['ocynapcTBeHHas cucTeMa MPOMBIIUICHHBIX MPUOOPOB U cpeAcTB aBToMaru3anuu. OCHOBHBIE
TEPMHUHBI U OIpeleNeHnus MeTpojoruu. Mertoasl usmepenuil. CpeacrBa U3MEPUTEIbHOW TEXHUKH, UX
CTaTUYeCKUe U TuHamuyeckue cpoiictBa. [lorpemmnoctu n3mepenuit. Crnocodsl nepenayn nHGoOpMauu
Ha paccrosaue. Opranuzanus AUCTaHIMOHHOW juarHoctuku XTIl  M3mepeHne OCHOBHBIX
TEXHOJIOTMYECKUX IapaMeTpOB: JIABJICHUs, TEMIEPATYphl, pacXoda U KOJIMYECTBA, YPOBHA KUIAKOCTH U
CBIIIYYHX MAaTE€pPUAJIOB, COCTaBa U (PU3NKO-XUMUYECKUX CBOMCTB BEIIECTB.

Pazoen 4. Ocnosbl npoekmuposanuss a8mMoMamu4eckux cucmem YAPAGIeHUs XUMUKO-
MexXHOI02UYeCKUMU NPOYECCAMU.

Ocobennoctu ympasinenuss XTII. PerynmupoBaHue OCHOBHBIX TEXHOJOTMUYECKHUX MapaMeTpOB:
pacxona, pJaBieHusi, Temmeparypel, ypoBHs, PH. Texuuueckue cpeactBa CAY. OcHoBHBIE
Pa3HOBUJHOCTU YINPABISAIOIMIMX YCTPOMCTB. THMBI, XapaKTEepUCTUKUM U PACUET HCIIOTHUTEIbHBIX
MEXaHU3MOB M pErylmupyroummx opraHoB. OdopmieHHe NPOEKTHOTO 33JaHus Ha aBTOMATH3AIHIO
TEXHOJIOTHYECKOro TMporecca. BbIOOp Touek H3MEpeHHus, KOHTPOISA, YIPABISIEMbIX MapaMeTpoB H
yHOpaBisomuX Bo3jaedcTBUil. CTaHIapThl W YCJIOBHbIE OOO3HAYEHUS JUISI TEXHOJIOTMUECKHX CXEM.
Ocnouble cBeaenus 060 ACY TII B xumuueckoit npomsinuienHocT. [lpumepsr ACY TII B xumuueckoit
npoMblIiIeHHOCTH. OCHOBHBIE BBIBOJIBI 110 Kypcey. CoBpeMeHHble TeHAeHInH B pazsutuu CY XTII.

4 O0bem yueOHOH TUCHMILINHBI

Buj yuyeoHoii pa6oTni Obnem AHCHMIAHHEL
3E Axkan. 4 | Actp. 4

OO0masi Tpy10eMKOCTb 1M CHUILIHHbBI 5 180 135
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHITHSI: 1,33 48 36
Jlekmun 0,433 16 12
[Tpaktuueckue 3ausartus (113) 0,433 16 12
JlaGopatopusbie padotsl (JIP) 0,433 16 12
CamocrosiTesibHas padoTa 2,67 96 72
CamMocTosITeIbHOE H3YUCHHE PA3/ICTIOB UCITUTLIMHBI 2,67 96 72
Bua konTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMeXyTOYHAs aTTECTaIHs 1 0,4 0,3
[ToaroToBKa K 9K3aMeHY 35,6 26,7
Buj nToroBoro KOHTpoOJisi JK3aMeH

AHHOTanugA padoyeil NPOrpaMmMbl AMCUUIIMHBI
«MoaenupoBaHre XUMHKO-TEXHOJOTHYECKUX IPOLECCOB»

1 ey (MCUMIIMHBI — TPHOOpETEHNE Oa30BBIX 3HAHUM 10 OCHOBHBIM paszjieiaM Kypca, a TakkKe
YMEHHUI U MPAKTUYECKHX HABBIKOB B 00JACTH MOJAETUPOBAHUS XUMHKO-TEXHOJIOTHYECKUX IMPOIIECCOB,
HCMOJIb3YEMBIX MPH PEIICHUU HAYYHBIX U MPAKTUYECKUX 3a]a4.

2 B pe3yabTaTe M3y4eHHUS IMCUMILUIMNHBI 00y4AI0IIMIACH 0JIZKEeH:

Obnaoams cneayoUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

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.
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3nameo:

- METOJbl MOCTPOSHHS SMIUPUYECKHX (CTAaTUCTUYECKHX) M (PU3MKO-XMMUYECKHX (TEOPETHUECKUX)
MOJIEIEH XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB;

- METOAbl HWACHTH(HKAIMKA MAaTEMaTHYECKHX OINMCAHWA TEXHOJOTHYECKUX MPOIECCOB HAa OCHOBE
JKCIIEPUMEHTAJIbHBIX JaHHBIX;

- METOJbl ONTUMHU3ALUN XUMHUKO-TEXHOJIOTUYECKUX MPOIIECCOB C MPUMEHEHUEM SMITMPHYUCCKUX H/HUITH
(bU3NKO-XUMHUYECKUX MOJEIeH;

Ymems:

- TIPUMEHATH U3BECTHBIE METOBI BHIYACIUTEIBHONM MaTeMaTUKU U MATEMaTUYECKOW CTaTUCTUKHU IS
peleHnsl KOHKPETHBIX 3a/ad pacyera, MOJCTUPOBAHMS, WACHTU(PHUKAIMU U ONTHMU3ALUU TIPH
UCCIJIEIOBAaHUH, TPOCKTUPOBAHUU U YIIPABJICHUH IIPOLIECCAMH XUMUYECKONW TEXHOIOIMH

- HCHOJb30BaTb B CBOEH INPAKTUYECKOW MAESITENBHOCTU AJIsl JOCTHXKEHHS JTHX LeJied HW3BECTHbIC
IIAKEThI PUKJIAJHBIX TPOIPAMM.

Braoemy:

- MeTOJaMM MaTeMaTHYeCKOM CTATUCTUKHM il OOpabOTKU pe3yibTaTOB AKTUBHBIX U I1aCCUBHBIX
9KCIIEPUMEHTOB

- METOJaMM BBIYMCIUTEIbHOM MaTEeMAaTUKU JJs pa3pabOTKU M pealn3alud Ha KOMIIBIOTEpax
QITOPUTMOB ~ MOJICTMPOBAHUS, WIACHTU(OUKAIUK W  ONTHMH3ALUN XUMHKO-TEXHOJIIOTUYECKUX
IIPOLIECCOB;

3 Kpartkoe coep:kanue JMCIHIIIHHbI

Beseoenue. Ocnognvie nonamusl.

OcCHOBHbBIE NPUHIUIBI KOMIBIOTEPHOTO MOJAEIUPOBAHUS XUMUKO-TEXHOJIOITHYECKUX IPOLIECCOB
(XTII). Marematuueckue OSMIMPUYECKHE M MaTeMaTH4ecKue (PU3UKO-XUMHUECKUE MOJENIU U
KOMIIBIOTEPHOE MOJEIUpOBaHUE. J(eTepMUHUPOBAHHBIE U BEPOATHOCTHBIE MAaTEMaTHUYECKUE MOJIENH.
[IpuMeHeHnEe METOAOJIOTUM CHCTEMHOIO aHalIW3a Il pelIeHMs 3anad MojaenupoBaHus. [IpumeHenue
MPUHIIMIIA «UEPHOTO SIIMKA» MPU MaTeMaTH4YeCKOM MOJIEIMPOBAaHUH. ABTOMAaTU3UPOBAHHBIE CHUCTEMBbI
OpUKIaAHOM  uHpopmaTtuku. Mepapxuueckas CTpPyKTypa XMUMHMYECKHMX TMPOM3BOJACTB U HX
MaTeMaTHuecKkux wmojenei. IlpuMeHeHne KOMIBIOTEPHBIX MOJEIe XUMHUYECKHX IPOLECCOB JUIs
aHaJlM3a, ONTHMH3ALlMM UM CHHTE3a XMMHMKO-TEXHOJOTMYECKMX CcHCTeM. (OCHOBHBIE IPUEMBI
MaTEeMaTHYeCKOro  MOJEIMPOBAHUSA:  AMIMPUYECKHHM, CTPYKTYpHBIH  ((PU3MKO-XMUMHUYECKUH) H
KOMOMHUpPOBaHHbIN (Teopernueckuil). [locTpoeHne cratmyeckux M AMHAMHUYECKUX Mojenei. Permenue
npsMbIX 3a7a4. [IpoekTHBIN U MOBEPOUYHBIN (OLIEHOUYHBIN) pacyeT mpoueccoB. Pemenne oOpaTHbIX 3a1ad.
[TapameTrpuueckass M CTPYKTypHass HICHTU(UKALMS MaTeMaTHYECKUX MoJiesiell. Y CTaHOBJIEHUE
a/JIeKBaTHOCTU MaTeMaTHdeckux wmojeneid. CTpareruss NPOBENCHHUS pacueTHBIX HCCIEIOBAaHUN U
KOMITBIOTEPHOT'O MOJIETTMPOBAHUS PEAbHBIX IIPOLIECCOB.

Paszoen 1. Ilocmpoenue smnupuyeckux mooenei XumMuKo-mexHoi02u4eckux npoyeccos.

Tema 1.1. ®opMynupoBKa 3aJa4uM aNMpoOKCUMAIMK JaHHBIX Ul ONUCAHMS 3KCIEPUMEHTAIbHbBIX
3aBUCHUMOCTE M TMOJIyuyeHHUs SMIIMPHUYECKUX Mojeiei mporeccoB. Buabl KpuTepueB anmpoKCUMAaIUH.
Kpurepuii merona HauMEHBIIMX KBaApaToB. PerieHue 3ajgaun anmpoKCUMalMM IJi HEJIUHEHHOW U
JUHEHHOW 1o mapameTpaM Mojened. MarpuuHas  QopMyIMpOBKa 3aJaud  allpOKCHUMAIUH.
AHaIUTUYECKUH U aNTOPUTMHUUYECKUN TOAXOBI ISl PELICHMSI 3a/1a4M allllPOKCUMALIUK AJIs JIMHEHHBIX U
JIMHEapU30BaHHBIX MOJIENeH METOIOM HAUMEHbBIIUX KBAIPaTOB.

Tema 1.2. HopManbHbli 3aKOH pacHpelesieHus JUIsl BEKTOPHBIX CIIy4alHBIX BEJIWYMHBI M
OTIpe/IeNIEHNE MX YUCIIOBBIX XapaKTepUCTHK. MaTeMaThuyeckoe OXUAAHWE U TUCHEepCHs JUIsl BEKTOPHBIX
CIIy4allHbIX BENWYMH. JIUCIEpCHMOHHBIN W  KOppelALMOHHBIM aHanu3. lloHatus gucnepcum
BOCIPOU3BOJMMOCTH M aJ€KBAaTHOCTH, a TAaK)K€ - OCTaTO4YHOM nucrepcuu. OmnpeneneHre BbIOOPOUYHBIX
KO3 PHUIHUEHTOB KOppeIsIuU U Ko3(duimenTa MHOXKeCTBEHHOH Koppensiuu. CTaTUCTHUECKUH MOIX0A
K ONPE/IETICHUI0 OIIMOOK U MOTPEUIHOCTENH B AKCIIEPUMEHTAIBHBIX TOUYKAX U3MEPEHUH.

Tema 1.3. PerpeccnoHHbBIN U KOPPEIALMOHHBINA aHAIU3 AJIs IOCTPOEHMS IMIMPUUYECKUX MOAETIEH
Ha OCHOBE JaHHBIX MACCUBHOIo 3KcrnepuMeHTa. IloHsaTus QyHKuuu oTkiavka v GakTopoB. OCHOBHBIE
JONYIEHUSI PErPECCUOHHOIO0 M KOPPEISLUUOHHOTO aHanu3a. Kpurepunm npoBEpKH OJHOPOIHOCTHU
aucniepcuii. BeiOop Buia ypaBHEHHH perpeccuu, a Takke ornpeesieHue Ko3hGUIUEHTOB perpeccu 1 ux
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3HAYUMOCTH ¢ HUcnoib3oBaHueM Kkputepusa Crerogenra. Ilponenypa HCKIIOYEHHS HE3HAUYMMBIX
ko3 duureHToB perpeccun. OnpeneneHue aIeKBaTHOCTH PETPECCHOHHBIX MOJENEH € TOMOIIBIO
kputepusi Ouiiepa.

Tema 1.4. OCHOBHBIE TIOJIOKEHUS TEOPHH TUIAHUPOBAHUS SKCIEpUMEHTOB (1): monHbIi (hakTOpHBII
skcnepumeHT (I1PD) n 06paboTtka ero pe3ynbraToB. ONTUMaIbHbIE CBOMCTBA MATPUILIbI INIAHUPOBAHUS U
CBOWCTBO oOpTOroHampHOCTH. OmpeneneHue Kod(pQUIMEHTOB MOJENed, MX 3HAYMMOCTH U IpOBEpKa
aJIeKBaTHOCTHU ypaBHeHUs perpeccuu. CBOWCTBO pOTaTadeIbHOCTH MOIHOIO (DaKTOPHOTO SIKCIEPUMEHTA.

Tema 1.5. OcHOBHbBIE MOJOXKEHUS TEOPUM IIaHUpoBaHUs 3kcnepuMeHToB (ll): oproronanbHbII
HeHTpanbHbIA KoMro3unuoHHbd Tuian (OLIKII) »kcrmepuMeHTOB M 00paboTka €ro pes3yJsbTaToB.
ObecnieueHre OPTOrOHAIHLHOCTH MATPUILIbI INIAHUPOBAHUS U ONPE/CICHNUE BEIWYMHBI 3BE€3IHOTO IIIeya.
Onpenenenne Ko3pGUIMEHTOB MOJEIHU, X 3HAUUMOCTH U OLIEHKA aJIeKBATHOCTH YPaBHEHMsI PErPECCHH.
PacuetHOe BpIUNCIIEHHE KOOPAMHAT TOUKH ONTUMYMa (3KCTpEMyMa).

Tema 1.6. OnTuMu3anus SKCHEPUMEHTAIBHBIX HCCIEAOBAHUI ¢ NMpUMEHeHueM Merona bokca-
Bunscona.  OcHOBHblE  NOIXOAbl K  ONTUMHU3ALUU  OKCIEPUMEHTAJIBHBIX  HCCIEIOBaHUIL.
OKCIepUMEHTAIbHO-CTaTUCTUYECKH MeToA. CTpaTerusi JIBUXKEHHS K ONTHUMYMY LEIeBOM (QyHKIUM
(pyHKUMM OTKIIMKA) IpaJUEHTHBIM MeTo1oM. KpuTepuu JOCTHKEHUSI «IIOYTH CTAL[MOHAPHOM 00nacTu» u
METO/bl YTOYHEHUS MOJI0XKEHUS ONITUMAILHON TOUKH B (DaKTOPHOM IIPOCTPAHCTRBE.

Paszoen 2. Ilocmpoenue puzuxo-xumuueckux XuMuKko-mexHoi02u4ecKux npoyeccoe.

Tema 2.1. Drambl MareMaTH4eckoro MozeaupoBaHus. POpMyJIHpOBKa THIIOTE3, IOCTPOEHHUE
MaTEeMaTHYECKOIr0 OIUCaHMsI, pa3pad0TKa MOJEINPYIOLIEro aIropuT™Ma, IPOBEPKa aJ€KBATHOCTH MOJIENIH
U UJIeHTU(UKALUS UX TapaMeTPOB, paCUeTHBIE UCCIIEI0BAHNUS (BBIYUCIUTEIbHBIN SKCIIEPUMEHT).

Tema 2.2. CoctaBieHue CHUCTEM YpPaBHEHMM MAaTEMaTHYECKOTO OIKMCAHUS TIPOILECCOB U
pa3paboTka (BbIOOp) aNrOpUTMOB MX peElIeHHsA. bIOYHBI NPUHIMI TOCTPOEHUS CTPYKTYPHBIX
MaTeMaTHdeckux mozjesneii. OO000IIeHHOEe ONMKMCAaHNe JBIKEHUS MTOTOKOB (a3 B ammaparax ¢ MOMOIIBIO
TUIPOJIMHAMUYECKUX MOJENEH, YYMTHIBAIOIIUX COCPENOTOUYEHHBIE M PACHpPEIEICHHBIE HCTOYHUKH
BellecTBa M SHepruu (TeruioThl). JIOKambHble MHTEHCHBHOCTH HCTOYHUKOB BEIECTBA W TEIJIOTHI B
MOTOKAaX, COOTBETCTBYIOIINE PA3IMUHBIM (PU3UKO-XUMHUYECKUX MpoueccaM. OCHOBHBIE TUIIBI YpaBHEHUH
MaTEMaTHYeCKOr0 OMHCAHUS XUMHUKO-TEXHOJIOTUYECKUX TPOIECCOB — KOHEYHbIE, OOBIKHOBEHHBIE
middepennmanbabie U AuddepeHnnanbHble ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX.

Tema 2.3. Marematudyeckoe MOJEINPOBAHUE CTALMOHAPHBIX M JWHAMUYECKHX PEKHUMOB
TMJIPABINYECKUX MPOLIECCOB B TPYOOIPOBOIHBIX CUCTEMAX, INTOOANBHBIE M JEKOMIIO3UIIMOHHbBIE METO/IbI
pEIlIeHNs] CUCTEM HEJMHEWHBIX YpaBHEHMM, a TakKe SIBHbIE M HESBHbIE METOJbl YUCIEHHOTO PEIICHUS
cucTeM OOBIKHOBEHHBIX IU(epeHIranbHbIX ypaBHeHUI. CocTaBieHHe ypaBHEHHH MaTeMaTH4eCKOTro
onucanus mnpouecca. [loctpoenne MHGOPMAMOHHBIX MATPHUI] MaTeMAaTUYECKUX MOJeNel uid BbIOOpa
O0Ilero aaropuTMa pelieHus — MOJENUPYIOIIEro anroputMma. Peanusanus aaropuTMOoB peleHHs
HEJIMHEWHBIX U OOBIKHOBEHHBIX JAU(PepeHLnanbHbIX ypaBHEeHHH. OmucaHue CTAalMOHAPHBIX PEXUMOB
XTII ¢ npUMEHEHHEM CHUCTEM JIMHEHHBIX M HEIMHEWHBIX ypaBHEHMU. lTepallMOHHBIE AJITOPUTMBI
pemenus. [Ipumenenne MetonoB npocThix uTepanuil 1 HptoToHa-Padcona ans monmydeHus pemieHus.
[Tpobnema cxoIUMOCTH Tpolecca pemeHus. J[eKOMIO3UIIMOHHBI METOJ| PELICHUs CIOXKHBIX CHCTEM
KOHEYHbIX ypaBHeHHIl. [locTpoenne nHdopMainoHHONW MaTPHIIBI ISl BBIOOpa ONTUMAIBHOIO ajJropUTMa
pemeHus 3aaa4n. [ToHsTHE XKECTKOCTH cucTeM AU(PepeHINATbHBIX YPaBHEHUH U KPUTEPUU KECTKOCTH.
SIBHBIE (OBICTpBIE) M HEsIBHbIE (MEAJIEHHBbIE) METOIbl pelieHus. Meroabl mepBoro (mMerton Jiiepa),
BTOpOro ( MOAM(UIIMPOBaHHbIE METObI Dilniepa) u yerBeproro nopsaka ( meron Pynre-Kyrra). Ouenka
TOYHOCTH METOJIOB — OIINOOK yceueHus. IlepexoaHpie ommOKN M OMIMOKU OKPYTJIEHUS TIPU YHCIEHHOM
UHTEerpupoBaHuy auddepeHnanbHpix  ypaBHeHUH. CrocoObl oOecredeHnss CXOJUMOCTH  pelleHHs
3amaun. [IpuMeHeHHe HESIBHBIX METOAOB Ui pEUICHHUs JKeCTKUX cucteM JuddepeHanbHbIX
ypaBHeHuil. OrmpeneneHysl I11ara WHTETPUPOBAHUS WTEPALMOHHBIM MeTogoM. MeronoB KpaHka-
Huxonbcona (MeTon Tpaneruii).

Tema 2.4. Maremaruueckoe MOJEIMPOBAHUE  CTALIMOHAPHBIX  PEKMMOB  IIPOLIECCOB
TEIUIONepeladyd B IJIACTUHYATBIX M 3MEEBHKOBBIX TEMJIOOOMEHHHMKAaX. MareMaTHueckoe OINUcCaHHue
MPOIIECCOB C NMPUMEHEHHEM MOJIeNIel WACaIbHOI0 CMEIICHHs M BBITECHEHHUs. BriOop u rpaduueckoe
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MIPEACTABICHUE AITOPUTMOB pemieHus. [IpuMeHeHne CTaHZapTHBIX METOAOB BBIYMCIMTEIBHON
MaTE€MaTHUKU I pEeLIeHUs 3a1a4.

Tema 2.5, Marematuueckoe MOJACIMPOBAHUE  CTAIlMOHAPHBIX  PEKUMOB  IIPOLIECCOB
TEIUIONepeiayd B MPSIMOTOYHBIX M HPOTHBOTOYHBIX TPYOUaTHIX TEINIOOOMEHHHKOB, PEUICHHE 3a]aud
Komm u kpaeBoii 3a71aun mpu HHTErPUPOBAHUN CUCTEM OOBIKHOBEHHBIX AU(PdepeHInanbHbIX YPAaBHEHHM.
MareMatrnueckoe OnMCaHuEe MPOLECCOB C MPUMEHEHUEM MOJCIIECH HMICAIbHOIO BBITECHEHHUs. Pemienue
3anaun Komu u xpaeBoit 3amaun. IlpencraBienue aaropuTMoB BbHIYMCICHUI B BHJle MH(DOPMALIMOHHON
MaTpHUIBl CHCTEMBl YPaBHEHUH MaTEMAaTHYECKOTO OMUCAHUS M OJIOK-CXEM pacueToB. MaremaTtndeckoe
omcanue XTIl ¢ mpuMeHeHHeM cCUCTeM OOBIKHOBEHHBIX nu(depeHIMaNIbHbIX ypaBHeHUH. OmnucaHue
O00BEKTOB C paclpe/ieICHHBIMA B MPOCTPAHCTBE napaMeTpamMu. @OopMylIHpoOBKa HAYaBHBIX U KPaeBBIX
YCJIOBUM 3aiad peunieHus. YuciaeHHbld anroput™ 1-ro mopsiaka juis pemienus 3anadn Komu. Mertog
«IIPUCTPENKW» IS PEILICHUS KPAaeBOM 3a1a4H.

Tema 2.6. Maremarnueckoe MOAECIUPOBAHNE CTAMOHAPHBIX PEXUMOB IIPOLIECCOB B PEAKTOPAX C
Memankod. OnucaHne MHUKPOKMHETHUYECKUX 3aKOHOMEPHOCTEH NMPOTEKaHMsI MPOU3BOJIBHBIX CIIOKHBIX
XUMHUYECKUX DPEaKIHMi B KUAKON (a3e AT MHOTOKOMIIOHEHTHBIX cucTeM. OmnpeneneHne KIF0UYeBbIX
KOMIIOHEHTOB CJIOKHBIX XUMHUYECKUX PEaKIil ¢ MPUMEHEHHEM METOJIOB JIMHEHHON anreOphl - paHTOB
MaTpUll CTEXHMOMETPHUUECKUX KOA(P(UIUEHTOB peakuuud. MaTemMaTuyecKkoe OIMHUCaHUuE PEaKTOPHOIro
mpouecca ¢ pyOamkoil A MPOU3BOJBHOM CXEMbl IPOTEKAHHWS XUMHUYECKOW peakuuu. Bpioop
QITOPUTMOB pEIICHUs 3aJaud C MPUMEHEHUEM HH()OPMAIMOHHONW MAaTpPUIIBI CHUCTEMBbl ypaBHEHUH
MaTEMaTHUYECKOr0 ONUCAHUS U MPEACTABICHUS aIrOpUTMa PEIICHUs C MOMOUIbIO OJOK-CXEMbl pacyera
mpoiecca.

Tewma 2.7. MaTemaTudeckoe MOJEIUPOBAHNE HECTAIMOHAPHBIX PEXKMMOB MPOIIECCOB B pEaKTOpax
¢ Memaynkoil. Maremarnueckasi IOCTAaHOBKA 3a/1a4d JUISl PEAKLUU C MPOU3BOJIBHON CTEXHMOMETPUUYECKOM
cxemoin. @opmynupoBka 3agaun Komm — 3a1a4n ¢ HavanbHBIMM yCIOBUSMH. Pa3HOCTHOE NpeacTaBieHue
cHCTeMbl OOBIKHOBEHHBIX Au(pdepeHInanbHbIX ypaBHeHUN. [locTpoenne mHGOpMaMOHHON MaTpHIIbI
JUIs BbIOOpa airopuTMa pelieHus. ['paduueckoe npeAcTaBieHUE aIrOpUTMa pPELIeHUs B BUJE OJOK-
CXEMBI pacyera.

Tema 2.8. MaTemaTnueckoe MOAECIUPOBAHUE CTALIMOHAPHBIX PEXKUMOB B TPYOUaThIX pEaKTOpax C
IIPSIMOTOYHBIM U NPOTHUBOTOYHBIM JBMKEHMEM TEIUIOHOCUTENEH. MareMaTtudeckas MOCTAaHOBKA 3aJa4d
JUISL PEAKLUA C KOHKPETHOM CTeXHOMeTpuueckon cxeMoi. PopmynupoBka 3agaun Komm — 3amaum ¢
HAa4yaJbHBIMM YCJIOBMSIMM M KpaeBOM 3aJaud — 3aJadyd C KpacBbIMU YCIOBUSMHU. Pa3HocTHOE
NpPEJICTaBICHUEe  CUCTEM  OOBIKHOBEHHBIX  AU(PQEpeHUUanbHbIX  ypaBHEHUH. [Toctpoenue
MHGOPMALIMOHHBIX MAaTpULl JUIs BBIOOpa alroputMoB peuieHus. ['paduueckoe mpeacTaBieHue
QJIITOPUTMOB pEIICHUS B BUJIE OJIOK-CXEMBI pacyerTa.

Tema 2.9. MaTtemaTnueckoe MO/IEIMPOBAHNE HECTAL[MOHAPHBIX PEKUMOB IPOLIECCOB B TPyOUaThIX
peakTopax M YHCIEHHBIE AJITOPUTMBl TUCKPETH3ALMU JJs pEeUIeHHs cucteM audQepeHnnanbHbIX
YPAaBHEHUNl C YacTHbIMH INPOM3BOAHBIMU. Maremarnyeckass IOCTAaHOBKAa 3aJauyd JJIsl peakuuu ¢
KOHKPETHOW CTEXHOMETpHUYECKOM cxemol. DopmMynupoBKa HayalbHBIX W TPAHUYHBIX YCIIOBHM.
Juddeperunanbaple ypaBHEHUST B YaCTHBIX MPOM3BOAHBIX - 3JUIMINTHYECKOTO, MapabOIHMUEecKoro M
TUNepOOTNYECKOr0 TUIIOB. AJITOPUTMBI peUIeHHs] YpaBHEHHM mapabonnueckoro Tumna. Maremaruueckas
MOZICJIb XUMHUUYECKOI0 MPEBPALEHUs B U30TEPMHUYECKUX YCIOBUAX Ul HECTALMOHAPHOIO IIpolecca B
TpyOUaThIX  ammaparax ¢  y4eTOM  [POJOJBHOTO  MEpeMelIMBaHus U € MPUMEHEHUEM
oJHOIapaMeTpuieckoil nuddy3MoHHON MOAENTH Ui ONUCAHUA THUAPOJMHAMHYECKOW OOCTAaHOBKH B
PEaKIIMOHHOM NIOTOKE. AJITOPUTMBI PEIIEHUsS B BHJE CUCTEM HEIMHEHHBIX YpPAaBHEHUH, a TaKke
OOBIKHOBEHHBIX AU (epeHIInanbHbIX YpaBHEHUH IEPBOrO U BTOPOTO MOPSIKOB.

Tewma 2.10. MaTemaTnyeckoe MOAEIMPOBAHNE CTAIHOHAPHBIX PEKUMOB IIPOLIECCOB HETIPEPBIBHOU
MHOTOKOMIIOHEHTHOM  pektudukanuu u  abcopOumu. MaremaTHueckoe OIMCaHHE Ipolecca
MHOTOKOMIIOHEHTHOW peKTU(UKalUY B TapenbuaToil KoJloHHe. MoaenupoBanue (a30BOro paBHOBECHS U
mporiecca Maccornepeaady Ha TapeiakaXx B MHOTOKOMIIOHEHTHBIX CHCTeMax. YUeT TeIJIOBhIX OalaHCoB Ha
Tapeilkax IpH MOJEIUPOBAHUM TMpollecca B PEKTUPHUKAIMOHHOM KOJIOHHE. J{eKOMIO3UIIMOHHBIH
TOPUTM pacyera Ipolecca peKTU(UKAMKM B KOJIOHHOM ammapare. MaTeMaThdecKoe OIHMCaHue
mporecca MHOTOKOMITOHEHTHOM aOcopOIlMM B HAcaJO04YHOM KOJIOHHE. MojaenupoBaHue Iporecca
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MHOTOKOMIIOHEHTHOM Maccolepe/layd B CEKIMSIX HAcaJOYHOW KOJIOHHBI. AJITOPUTM PELICHHS KPaeBOU
3aJjauu ISl MOJICIIMPOBAHUS TIpoliecca abCopOIMH B HACaJOUYHON KOJIOHHE.

Paszoen 3. Ocnogbl onmumusayuu XuMuxko-mexHoL02U4ecKux npoyeccos.

Tema 3.1. Pemenue 3agady oONTHUMM3ALUM C TEPMOAMHAMUYECKUMH, TEXHOJOTUYECKUMH,
SKOHOMUYECKUMH, TEXHUKO-JKOHOMUYECKHUMH M 3KOJOTMYECKMMHU KPUTEPUSIMU ONTHUMAaIbHOCTH.
Ontumanbubie pecypcocOeperaromue XTII. Beibop kpurepueB ONTHUMaIbHOCTH (LIEJIEBBIX (DYHKIIHIA).
dopMyHpoBKa MHOTOKPUTEpPUATIbHOMN 3a/1auu ONTUMU3ALIMH. OcoOenHoctu pelieHus
ontumu3zanMoHHbIX 3aad XTIl mpu Hamuyuum HECKOJIBKUX KPUTEPUEB ONTHUMAJIBLHOCTH, OBPAaXHOM
XapakTepe 1meyieBor GyHKIIMU U HAUTUYUW OTpaHudYeHu# 1-ro u 2-To poja.

Tema 3.2. AiropuTmbl OJHOMEPHON MU MHOTOMEPHOH ONTHUMH3aLUU. MeTolbl CKaHMpPOBaHMS,
JIOKQJIM3aIMK IKCTPEMyMa, 30JI0TOro ceueHus u yucen Gubonauu B ciryyae 0JTHOMEPHON ONTHUMM3AIINH.
MeToapl MHOTOMEpPHOM ONTHUMHU3ALMK HYJIEBOIO, I[EPBOIO U BTOPOro NOpAAKOB. CHMIIIEKCHBIE,
CllydaiiHble U IPaJUEHTHBIE METOABl MHOTOMEPHOM onTUMH3auu. Meto mtpadHbIX (GyHKIIHI.

3axnouenue.

A. Tlpumenenne kommbroTepHbix Mozesed XTI npu npoeKTHpOBaHUM XMMUYECKUX ITPOU3BOICTB
— B CAIIP. 3amaun cucrem aBToMaruszupoBaHHOro mnpoektupoBanusi (CAIIP) m crpykrypa cucrem
KOMITBIOTEPHOTO MpoekTupoBanus. HWupopmannonHoe u wmarematudeckoe obOecrneuenne CAIIP.
ABTOMaTU3UPOBAHHOE IPOEKTUPOBAHUE C IPUMEHEHNEM KOMITbIOTEPHBIX Monener X TII.

b. Ilpumenenue xkommbroTepHbIXx Mogened XTIl npu ynpaBiaeHUM TEXHOJIOTMYECKUMU
npoueccamu — B ACYTIL. KowmnerorepHoe monenupoBanue XTIl B pexxume peanbHOro BpPEMEHH.
Cucrempl TpsMoro mU(PoOBOro (KOMIBIOTEPHOTO) YIPABICHHUS TEXHOJIOTHUYECKUMU TPOIECCAMHU.
OcobenHoctn  peanu3anui  KommbloTepHbIXx Moxeneid XTIl B aBTOMaTH3MpPOBAHHBIX CHUCTEMax
ynpaBieHus TexHonorndeckumu npormeccamu (ACYTII).

4 O0beM yueOHOH TUCHMILIUHBI

O0BbeM TUCHUILINHBI

Buj yueOHoi1 padoThI 3E Axan 4 | Actp. 4
OO01asi Tpy10€eMKOCTh 1M CHMILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) - - -
Jlaboparopusie paboTs (JIP) 0,44 16 12
CamocrosiTesibHas padoTa 2,67 96 72
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

2,67

CamocTosiTenbHOE U3YUCHHE Pa3/IeTIOB JUCITUILIMHBI 95,6 71,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«@Pu3nyeckas KyJbTypa U CIIOPT»

1 Heap aucuumiMHbl — GOPMHUPOBAHUE MUPOBO33PEHUS U KYJIbTYphl JIUYHOCTH, I'PAXKTAHCKOU
MO3UIMH, HPABCTBEHHBIX KayeCTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOATEIBHOCTH B MPHUHITHH
pelIeHHi, CIIOCOOHOCTH MCIONB30BaTh pazHOoOOpa3Hble (GOpMbI (U3NYECKOH KYIbTYphl, CIOpTa M
Typu3Ma JUIsl COXpAaHEHHsI U YKPETJIEHUS! CBOETO 3/I0pPOBbS U 37J0POBbsI CBOUX OJM3KUX B MOBCEIHEBHOU
KHU3HH U TIPO(PECCHOHATBHOMN NesTETbHOCTH.

2 B pe3yabTaTe H3y4YeHUs AMCUMIINHBI 00y4ar0 M ICH T0JI7KEeH:

Ob6nadamys cneayOIUMU KOMIIETEHIIUSAMHU U UHAWKATOPAMH UX JOCTHXKEHUS:

VK-711,7.2,73,7.4

3namo:

- HayYHO-TIPAKTUYECKUE OCHOBBI (PU3HUECKOM KYIbTYPHI U 3I0POBOT0 00pa3a *KU3HU;

- BIHUSHHUE O3JJ0OPOBUTENILHBIX CHCTEM (H3UYECKOT0 BOCHHUTAHUS Ha YKPEIJICHHE 3]I0pOBbs,
popUIAKTUKY TPOPECCHOHAIBHBIX 3a00JIEBAHUI M BPEIHBIX PUBHIYCK;

- crI0cOOBI KOHTPOJIS M OLIEHKH (PU3NYECKOTO Pa3BUTHS U (PU3NYECKOM MOATOTOBICHHOCTH;
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- MmpaBWia M CINOCOOBl IUIAHUPOBAHUS WHIMBUAYAIbHBIX 3aHATHH pazIu4yHON IeIeBOH
HaIPaBJIEHHOCTH;

- UCTOPUIO (PU3NYECKON KYIbTYPHI U CIIOPTA, MPEACTABICHUE O 3HAUUMBIX CIOPTUBHBIX COOBITHSIX
HE TOJIBKO CBOEH CTpaHbl, HO ¥ MUPOBOTO YPOBHSI, BAKHEUIIINE JOCTHKEHHS B 00JIACTH CIIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. .M. MenaeneeBa, NOMHUTh O MOJBUIaxX CIHOPTCMEHOB B
roasl Benukon oreuectBeHHOM BOUHBI 1941-1945 1T

Ymems:

- TOJAEPKUBATh JIOJDKHBI YpOBEHb ()M3WYECKON TMOATOTOBIEHHOCTH [UIS OOeCreueHHs
MOJIHOLICHHOH COLMATbHON M MPOPECCUOHANBHOMN AeATeIbHOCTH;

- HCHOJB30BaThb  OCHOBBl  (U3WYECKOH  KyJAbTYPbl  JJIsI  OCO3HAHHOTO  BbIOOpa
3I0pOBbECOEpEramIIuX TEXHOJOTUH C YYeTOM BHEIIHUX W BHYTPEHHUX YCJIOBHM pealu3alnuu
npodeccCHoHATEHOM IeATEIbHOCTH;

- CaMOCTOSITEIbHO 3aHUMAThCS PUZNYECKOUN KYIBTYPOU U CIIOPTOM;

- OCYILECTBJISTH CaMOKOHTPOJIb 32 COCTOSSHUEM CBOEr0 OpraHu3Ma U coOJII0JaTh IpaBUia
TUTHEHBI U TEXHUKH 0€30MacHOCTH.

Bnaodemu:

- CpelICTBaMHU U METOAaMH YKPEIUICHUS 3/I0POBbs, PU3NYECKOTO CAaMOCOBEPIICHCTBOBAHNUS,

- JIOJDKHBIM YpOBHEM (DU3MYECKOH MOJArOTOBICHHOCTH, [UIA OOECIEYEeHHUs] ITOJHOIEHHOU
COLIMaJIbHOU U PO eCCHOHATBHON AESITETbHOCTH.

3 Kpartkoe conep:kanue JMCHUIITHHBI

Pasoen 1. Ilpeomem « Pusuuecxas kyromypa u cnopmy (PKuC). Hcmopusa ®KuC

1.1. Ilpenmer dusuyeckas KyabTypa U CHOPT. 3aJayd M MECTO JAUCLUIUIMHBI B IOJATOTOBKE
OakanaBpa. OpraHuzanust y4eOHOro Tmpolecca B paMKax JeHCTBYOIIEH pPEeHTUHTOBOM CHCTEMBI.
TpeboBanus k 3auery.

1.2. Ucropus criopra. Ilpoucxoxaenue Gpu3nueckux yrnpakxHeHUW U urp. [peBHHE ONUMITHAIIBI.
Onumnuiickoe aABmxkeHne. CopTUBHBIE 0011IECTBA: UCTOPHS PU3KYIBTYPHO-CIIOPTUBHBIX OOIIECTBEHHBIX
opranuzanuii. CnopTcMeHsl B IoJibl Bennkoi oTeuecTBeHHOW BOWHBI.

Pa3zoen 2. Ocnoswi 300po6ozo obpasa sicusnu

2.1. Bpa4yeOHBIII KOHTPOIb U CAMOKOHTPOJIb Ha 3aHATHUSX (DU3MUYECKON KyIbTYypOil M CIIOPTOM.
BpaueOHbIif KOHTpOIJIb U BpaueOHOE ocBUeTeNbcTBOBaHUE. [legarornueckuii KOHTpoab. CaMOKOHTPOJIb:
€ro OCHOBHBIE METOJIbI, MTOKa3aTeIH, KpUTepuu U oueHkH. [Ipodunaktuka copTUBHOIO TpaBMaTHU3MA.
OcHoBHbIE BU/BI TPAaBM Yy pasHbIX crenuanuzanuii. Oka3aHue MepBoil MOMOIIM AJis CTYJEHTOB BY30B
XUMHUKO-TEXHOJIOTUYECKOTO POQUIIS.

2.2. TurneHnyeckoe oOecIieueHNe 3aHATHH 03I0POBUTEIBHON (DU3MUECKON KyIbTypoil. [ urueHa
(bU3MYECKOTO BOCIIUTAHUA U CTIOPTa. Pe)KuM MUTaHUS pH 3aHATHAX PU3UYECKON KYIBTYPOH U CIIOPTOM.
ConmanpHas rurnesa. CounaabHO-OMacHbIE 00JIE3HU U MEPHI MPOPUITAKTHKY.

Pasoen 3. buonoeuueckue ocHosvl puzuyeckoll Kyabmypul u cnopma

3.1. bruonornveckne OCHOBBI (PU3NIECKOIN KyIbTyphl U criopTta. OpraHu3M 4elloBeKa Kak eIuHas
caMmopasBHBarolasicss Ouojoruuyeckas cucrema. @Dusnyeckoe pa3BuTHEe 4YenoBeka. JlBurarenbHas
aKTUBHOCTb U €€ BIMSIHHE Ha YCTOMUNBOCTbD, U aJanTalliOHHbIE BO3MOKHOCTH YeJIOBEKa K YMCTBEHHBIM U
(bu3MYECKUM HArpy3KaM MPH Pa3INYHbIX BO3JCHCTBUIX BHEIIHEH CPEIbl.

3.2. O0pa3 *KH3HH U eT0 OTPaKEHUE B MPO(EeCCHOHATBHON NesITeTPHOCTH. 3I0POBhE YETTOBEKA KaK
LIEHHOCTb. 3/I0pOBbIil 00pa3 )KU3HU U €ro cocTaBistomue. Poib U BO3MOXXHOCTH (PU3NYECKON KYIbTYpHI B
oOecnieueHnn 3710poBba. ConuanbHBI XapakTep TMOCIEACTBUI /i 3/I0pOBbs OT yNOTpeOseHus
HApPKOTUYECKUX CPEJICTB M JIPYIUX MCUXOaKTHUBHBIX BemlecTB ([IAB), monmuHra u muiieBsix 100aBOK B
criopte, ajkoroyis W TabakokypeHus. JIONMMHI Kak HCKYCCTBEHHOE TIOBBIIIEHHE (DU3HUECKOM
paboTOCIOCOOHOCTH U €r0 OTPHUIIATEIbHbIE OCIIEICTBHSL.

Pazoen 4. Ilpogheccuonanvro-npuknaouas gusuveckasn Kyivmypa u Cnopm

4.1. O6mas Qu3uyeckas U CIIOPTUBHAs MOJATOTOBKA CTYJCHTOB B 00pa3oBaTEIbHOM IMpOIIECCE.
Metoauueckie OpUHLUIBI (u3nyeckoro BocnuTaHus. OCHOBBI W 3Tambl OOYYEHHS JBUKCHUSIM.
PazButne ¢usnyecknx kadectB. DopMHpOBaHHME IICUXMYECKMX KauyecTB B Ipolecce (PU3UIECKOro
BocnuTaHus. CopTuBHAs MOATOTOBKA. CTPYKTypa MOATOTOBICHHOCTH CIOPTCMEHA. MaccoBbIM CIOPT U
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CHOPT BBICHIMX JOCTHXEHHM, MX 1eTu U 3aaadu. CHOpTUBHBIE COPEBHOBAaHUS KaK CPEACTBO U METO[
o01eit 1 crieruaabHON (PU3MUECKON TOATOTOBKU CTYACHTOB.

4.2. dusnueckas KylbTypa U CIOPT B MpodecCHOHaIbHON AesTeNbHOCTH OakanaBpa.  Jluuynas u
COLIMAJIbHO-9KOHOMHYECKasi HEOOXO0AUMOCTh NMCUXO(PU3NIECKON MOATOTOBKM YelloBeKa K Tpyay. Mecrto
[ITIPIT B cucteme moaAroToBk:M Oyaymiero crenuanucta. [Ipon3BoacTBeHHas ¢u3nyueckas KyiabTypa U
ciopt. IlpousBonacTBenHas rumMHactuka. OcoOeHHOCTH BbIOOpa (OpM, METOJIOB U CPEIACTB (PH3UUECKOM
KYJIbTYpPBI U CIIOpTa B pabouee U cBOOOAHOE BpeMsl crienuanuctoB. [IpodunakTrka npodeccuoHanbHbIX
3a00JeBaHUN CpeaCTBaMU (PpU3MUECKOW KYJIBTYphl U cropTa. [|OMOSHUTENbHBIE CPEICTBA MOBBIIICHUS
obmelt u mnpodeccuoHaTIbHON paboTOCIIOCOOHOCTH. BnusHUe WHAMBUIYaIbHBIX OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATUH (PU3UUECKON KYJIbTYpOH M CIIOPTOM Ha OPTaHU3M.

4 O0bem y4eOHOH JUCHMILINHBI

Cemectp
Bcero
Bunasr yue6HOM paboThI | cemectp IV cemectp
3E Axan. 3 Axag. 3F Axan.
q q q
OO61as TpyA0EeMKOCTh IUCHUIUIHHBI IO y4eOHOMY 2 72 1 36 1 36
IaHy

KonrakTHasi paboTa — ayTuTOPHbIE 3aHITHSI: 2 72 1 36 1 36

Jlexumu (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktrueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32

Bujx HTOroBOro KOHTpOJIS: 3ader 3ader
Beero Cemectp
Bunpl yue6HOI paboThI | cemectp IV cemectp
3E Actp. 3E Actp. 3E Acrtp.
q q q.
OOw1ast TpPyA0EMKOCTh IUCIUILTUHBI 0 y4eOHOMY 2 54 1 27 1 27
TUIaHy

KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 2 94 1 27 1 27

Jlexmum (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ausaTus (I113) 1,8 48 0,9 24 0,9 24

Buja HTOrOBOro KOHTpPOJIS: 3auer 3auer

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUILIMHBI
«JIeKTHUBHbIE TUCHUILITUHBI 0 (PU3HUYECKOI KYJbTYpe U CIOPTY»

1 Heas mucuMmiuHbl — QopmupoBanue (GU3MUECKONH KyIbTyphl JMYHOCTH M CIIOCOOHOCTH
HaIPaBJIEHHOTO HUCIIOJIB30BaHUS Pa3HOOOPA3HBIX CPENICTB (PU3HUECKON KYIbTYPHI M CIIOPTA, TYPU3Ma JIJIst
COXPAaHEHUS U YKPEIJICHUS 30POBBS, MCUXO(PU3NIECKON MOATOTOBKH M CAMOIOATOTOBKH K Oymymieit
po¢eCCHOHAIBHON IeATENHFHOCTH, MOJTYYECHUN HABBIKA B OJJHOM M3 BEIOPAHHBIX BUOB CIIOPTA.

2 B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00yYaI0 M IACH 0JIZKEeH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSIMA U UHIAMKATOPAMH MX JOCTHKCHHS:

VK-71,72,73,7.4

3uamo:

- HayYHO-TIPAKTUYECKUE OCHOBBI (DM3HUECKOHN KyIbTYPHI U 3IOPOBOTO 00pasa *KU3HU;

- BJUSHHAE O3J0POBUTEIBHBIX CHUCTEM (U3MUYECKOTO BOCIMUTAHUS HAa YKPEIUICHHE 3/10POBbS,
npounakTUKy mpodecCHOHATBHBIX 3a00JIEBaHUI U BPEIHBIX MTPUBBIYEK;

- CIOCOOBI KOHTPOJISA U OIICHKH (PU3NYECKOTO Pa3BUTHS M (PU3MUECKOU MOATOTOBICHHOCTH;

- MpaBWia H CHOCOOBI TUIAHUPOBAHUS WHIVNBUAYAIBHBIX 3aHATHH pa3TUYHON IEIeBON
HaIpaBJIECHHOCTH;

- cnoptuBHble Tpaguuuu MXTHU-PXTY um. /I.1. Menaeneesa.

Ymems:
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- MOJAEPKMUBaTh JIOJDKHBIM ypOBEHb (DM3NYECKON IOArOTOBIEHHOCTH Ui oOOecledYeHus
MOJTHOLIEHHOH COIMATIbHOM U PO ECCHOHATLHOMN e TebHOCTH;

- HCHOJb30BaTb  OCHOBBI  (U3WYECKOM  KyJIbTYpbl  JUIsI ~ OCO3HAaHHOro  BbIOOpa
3I0pPOBbECOEPETAIONINX TEXHOJIOTUH C YYeTOM BHEIIHUX M BHYTPEHHHMX YCJIOBHH pealn3aluu
po¢eCCHOHATILHOMN 1eATENIbHOCTH;

- CAMOCTOSITEJIbHO 3aHUMAThCS (PU3MYECKON KYIbTYPOH U CIOPTOM;

- OCYLIECTBISATh CAMOKOHTPOJb 32 COCTOSIHUEM CBOEro OpraHusmMa U coOsoJaTh IpaBuiIa
THTHUECHBI U TEXHUKU 0€30I1acHOCTH;

- BBIIOJHATh MHIMBHUYaJIbHO 10100paHHbBIE KOMIUIEKCHI IO (PU3MYECKON KYJIbTYpe M pa3IMuHbIM
BUJIaM CIIOPTa;

- OCYHIECTBJISATh TBOPYECKOE COTPYAHMUYECTBO B KOJUIEKTUBHBIX (POpPMax 3aHATHH (pu3nueckont
KYJIbTYpOH U CIIOPTOM;

- BBIIOJIHATH IPUEMBI 3aIUTHI 1 CAaMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.

Braoemy:

- CPEJCTBAMU M METOJJaMH YKPEIUICHUS 37J0POBbs, PU3NUECKOr0 CaMOCOBEPIIEHCTBOBAHUS;

- JIOJDKHBIM YpOBHEM (DU3MYECKOH MOJATOTOBICHHOCTH, Ui OOECIEYEeHHUs] ITOJHOLEHHOU
COLMAJILHON U MPO(eCCHOHAIbHON AEATENbHOCTH;

- TEXHUYECKUMHU U TAKTUYECKMMH HaBbIKaMU B OJIHOM U3 BUJIOB CIIOPTA;

- HCHOJIb30BaTh IPHOOPETEHHbIE 3HAHMS W YMEHUS B IPAKTHUYECKOW JEATEIIBHOCTH U
ITIOBCEITHEBHOM KU3HU

3 Kparkoe coaepxxanue JUCHUIIIHMHBI

Pazoen 1. OcHOBBI NOCTPOECHUSI O3JOPOBUTEIBLHOM TPEHUPOBKU. TeOpeTHuecKO-METOANYECKUE
OCHOBBI (pu3nueckol KynbTypbl U cnopTa. ConepaTeiabHble OCHOBBI O3/JOPOBHUTENBHOM (U3NUECKOM
KylnbTypbl M crnopra. OCHOBHBIE HAaINpaBICHMS: O3JOPOBUTEIbHO-PEKPEATUBHOE, O3/10POBUTEIIBHO-
peadINTallMOHHOE, CIIOPTUBHO-PEAOMINTALMOHHOE, TUrHeHndYeckoe. [loBblieHne ¢(yHKIHOHATBLHOTO
COCTOSIHMSI OpraHu3Ma H (Qu3nyecko mNoAroTroBieHHOCTH. CrocoObl perjaMeHTalu HarpysKu:
@OU3KYyIbTYPHO-03/I0POBUTENIbHBIE METOIUMKM M cucTeMbl. OCHOBHBIE (a3l  03OPOBUTEIBHOM
TpeHUpPOBKU. OlEHKa COCTOSHUS 310pOBbS U (U3NYECKOM MOATOTOBICHHOCTH 3aHHUMAIOLIUXCS
¢duznyeckoil KynbTypoii u coprom. @yHkimonansueie npods! (UCC, AL, XKEJI u T.1.).

Paszoen 2. JIpurarenbHble BO3MOXKHOCTH 4eJIOBE€Ka — BocnuTaHue (usnueckux kadects. BOCK
I'TO. Meroguka opranu3zanuu U npoBefeHuss BUaoB ucnbeiTanuii I'TO. Cucrema B3auMoAeicTBUS B
chepe puznueckoil KyabTyphl U criopTa. Bocnutanue ¢pu3ndeckux KayecTB, OOyJaromuXcs (OTACIbHbBIC
KaueCTBEHHBIC CTOPOHBI IBUTATEIbHBIX BO3MOKHOCTEH YeI0BeKa).

Paszoen 3. Metonuka opranu3aiy U MpOBEACHUS CIIOPTUBHBIX COPEBHOBAHUM U (U3KYIBTYPHO-
MacCOBBIX MEpONpUATUH. XapaKTepUCTUKa CIIOPTUBHBIX COPEBHOBAHUN M (DU3KYIBTYPHO-MACCOBBIX
MeponpusaThii. CHOpTUBHBIE COPEBHOBAaHMS, MPOBOAMMBIE I10 OOLIENPHUHSTHIM IpaBuiIaM. EIWHBIN
KaJeHJapHBId TUTaH (U3KYJIBTYPHBIX M CIOPTHBHBIX MeponpusTHii). OpraHuzanusi CIOPTUBHBIX
MeponpusTuil. Onumnuiickas xaptusa. PeaepanbHble (CrelMaIbHbIe, HAMOHAIBHBIE) 3aKOHBI CIOPTE.
Krnaccudukanus ciopTuBHBIX copeBHOBaHMH. HpaBcTBeHHBIe oTHOLIEHUS B criopTe. Fair Play («Hecthas
urpa») — Kak OCHOBa 3TH4yHOro mnoBeneHusi B crnopre. Komekc crmoptuBHOM 3THKHU. [Ipodunaktuka
HapymeHnuii crioptuBHOM »THkH. BAJIA. Konexc BAJIA. MexayHapoaHas KOHBEHIHMsS O Oopnbe ¢
JIOTIMHTOM B CIIOpTE.

100



4 O0beM yueOHOM JUCUUIIJIMHBI

. B akanewm. Cemectp

Bun yaeOHO# paboThI qacax | T T v,
OO0mas TpyI0eMKOCTh TUCIUTUTHHBI TI0 328 56 92 90 90
y4eOHOMY TUIaHY
KonrakTHasi pa6oTa — ayJuTOpPHbBIE 192 32 64 64 32
3aHATHSA
ITpaktrueckue 3ansatus (113) 192 32 64 64 32
CamocrosiTesibHasi pa6ora (CP) 136 24 28 26 58
KoHTtakTHas camocTosTenbpHas pabora 0,8 0,2 0,2 0,2 0,2
CamocrosTenbHOEe H3YUYCHHE Pa3IeIOB 135,2 23,8 27,8 25,8 57,8
JVCITUTLTAHBI
Bua uTOroBOro KOHTpOJIS: 3a4yer 3a4er 3a4yer 3a4er 3a4er
3a4yeT / IK3aMeH

. B actp. Cemectp

Bun yueOnoit paboTsl qacax I T T v,
OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI TI0 246 42 69 67,5 67,5
y4eOHOMY TUIaHY
KonrakTHas padora — ayiuTopHbIe 144 24 48 48 24
3aHATHSA
[Tpaktuueckue 3ansatus (I113) 144 24 48 48 24
CamocrositesibHast pa6ora (CP) 102 18 21 19,5 43,5
KoHnTakTHas camocTosiTenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CaMocTosTeIbHOE U3YUeHUE Pa3/ieiioB 101,4 17,85 20,85 19,35 43,35
JUCIUILTAHBI
Buja uToroBoro KOHTpoOJIs: 3a4yeT 3auer 3a4yeT 3auer 3a4yeT
3a4eT / IK3aMeH
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5.2. IncuMmiIdHbl 4acTH, GOpMHUPYeMOii yHACTHHKAMH 00pa30BaTeJIbHbIX OTHOIIEHUI
(o0s13aTe/IbHbIE BADUATHBHBIE TUCIHUILINHBI)

AHHOTauus padoyeii nporpaMMsbl JIMCHUTLIMHBI
«JIabopaTopHbBIii MPAKTHUKYM 10 OPraHUYECKOH XMMUM))
1 Ieab AUMCUMIVIMHBI — TPUOOPETEHHE CTYACHTAMH OCHOBHBIX 3HAaHUM W HAaBBIKOB IS
OCYILIECTBJICHUS] CHHTE3a OPraHUYECKHUX BEIIECTB.
2 B pesyabTaTe H3y4eHHUsi AUCHUILINHBI 00y4aIOLIUIICH JOJIKEH:
Obnadoams cleAyoIUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:
VK-11, VK-1.4, VK-15.
3namo:
—  TEXHHUKY 0€30MacCHOCTH B JaOOPATOPUH OPraHUYECKOW XHUMHUH;
—  TIPUHIMIBI 0€3011acCHOTO OOPAICHHUS C OPTAaHMYECKUMH COCTUHEHUSIMU;
—  METOJBI U BUJBI XpoMaTorpaduu IJis ONpeIeIeHUs] COCTaBa PEaKIMOHHOW CMECH;
—  TEOPETHYECKHE OCHOBBI CITOCOOOB BBIJICIICHHSI, OUUCTKH U UACHTH(HUKAIINNA OPTaHUYECKUX BEIIECTB;
—  DKCIIEPUMEHTAJIbHBIE METO/bl MPOBEACHUS OPraHUYECKUX PEAKIMM, IPOTEKAIOUUX [0 Pa3IMYHbIM
MeXaHHU3MaMm;
—  OCHOBHBIE 00IIIMe METOUKH B3aMMHOM TpaHC(hHOpMaIIMU KJIACCOB OPraHMYECKUX COCTUHEHHM.
Ymemo:
— IPUMEHSITh TEOPETUYECKUE 3HAHUS M IKCHEPUMEHTAIbHBIE METOJIbl MCCIIEOBAHUS OPraHUYECKOU
XMMUU TIPU peIIeHUH MPOo(eCCHOHATBHBIX 3a]1a4;
— chopmynupoBath mpobaeMy W 0OOCHOBaTh BEIOOP MPUOOPOB M IKCIEPHUMEHTAIBHBIX METOOB
UCCIIeIOBAHMSI, TIOCTABUTDH LIETU U 33/1a4l U HAMETUTH ITYTH UX JOCTH)KCHUS;
—  CHHTE3UPOBATH COCIUHEHUS IO NPEI0KEHHON METOJUKE;
— IIPOBECTH BBIJIEIICHUE U OYUCTKY CUHTE3UPOBAHHBIX BELIECTB HA OCHOBE TEOPETUUYECKUX 3HAHMM IO
OpraHN4YeCKON XUMHH;
—  BbIOMpaTh pallMOHAIIBHBINA CIIOCOO BBIJEJIEHUS U OYUCTKU OPIraHUYECKOTO COEANHEHMUS,
—  IPEeJCTaBJIATh JaHHbIE Ja0OPAaTOPHOIO UCCIEA0BAHUS B BUJI€ TPAMOTHO O()OPMIIEHHBIX METOIMK;
—  IPOBOAMTH aHAJINU3 U KPUTUUYECKU OLIEHUBATH MOJYYEHHbIE SKCIIEPUMEHTAIIbHBIE JaHHbIE, 000011aTh
U JenaTh 00OCHOBAaHHBIE BBIBOJIbI HA Oa3e MPOBEAEHHBIX OMBITOB;
—  BbIOpaTh croco0 UACHTU(PHUKAIIMN OPTaHUYECKOTO COEIMHEHUSI.
Braoemy:
—  KOMIUIEKCOM COBPEMEHHBIX JKCIEPHMEHTAIbHBIX METOJ0B OPraHUYECKOM XMMHMM U1 PELIEHUS
KOHKPETHBIX MCCIIEI0BAaTENbCKUX 3a/1a4;
—  DKCIEPUMEHTAJIbHBIMU METOJIaMU IPOBEACHUSI OPraHUYECKHX CHUHTE30B.
—  OCHOBHBIMHM METOJAMU UJCHTHU(PHUKAIUN OPTaHUYECKUX COeTMHEHUIN
—  mpueMaMu 00pabOTKU U BBIJIEIECHUS CHHTE3UPOBAHHBIX BELIECTB;
— 3HAHHUAMM OCHOBHBIX 3aKOHOB OpPraHMYECKONM XHMHHM JJs COJAEp)KaTeIbHOW MHTEpHpeTaluu
MOJTyYEHHBIX SKCIIEPUMEHTAIBHBIX PE3yIbTaToB.
3 Kparkoe cogepxxanue JTUCUMILIIHHbI
Pasoen 1. Ilpasuna u memoows pabomul 8 1a60pamopuu OpeaHu4eckKol Xumuu
1.1  IlpaBuna 6e3omacHOi pabOTHI B 1TAOOPATOPUH OPraHUYECKOW XUMHH
bezonacHble mpreMsbl U npaBuiia paboThl B 1TAOOPaTOPUN OPraHUYECKONH XUMUH.
1.2 Meroxsl pabOTHI B Ta0OPATOPUN OPTAHUIECKON XHMUN
OO6ume Mmetoasl paboTsl B jabopaTopuu opraHudeckoil xumuu. HarpeBanme. OxmaxaeHue.
[IepememmuBanue.
1.3  JlaboparopHas mocyzaa, 000pyaoBaHHE U IPUOOPHI
[Tocyna, nHambonee wyacTto mpuMeHsemas B Jjabopatopuu. I[lpubGopsl nmns omnpenencHUs
Temneparypsl miaasneHus. Becel. Tepmometp. PotopHslit ncnapurens. Pegpakromerp.
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Pazoen 2. Memooul uoenmuguxayuu, ouucmru u 8bl0eeHUs OP2AHUYECKUX COCOUHEHULL

2.1 Xpomarorpadus

Wnentuduxanus opraHn4eckux BELIECTB MOCPEICTBOM pa3Iu4HbIX BU10B Xpomarorpaduu (TCX,
xpomarorpaduss Ha Oymare, noHooOMeHHast xpomatorpadus, BIXX). Ilpumenenne TCX pns
UJIeHTU(DHUKAIIUN OPTaHUYECKUX COSAMHEHUN. AJCOPOEHTHI M IIIOCHTHI, ucroiab3yeMbie B TCX. Bribop
amoenTa. O6Hapyxenue BemecTB. O6Hapyxenue Beniects. Koaddunument ynepxuanus. Koappumnuent
pacnpezenenus. Pabora ¢ kanuuisipaMu.

2.2 MeTobl OYNCTKY KUIKUX BemecTB. [leperonka

OKCTpakuus, Uid W3BJICYCHUS (BBLACICHUS) OPraHUYEeCKOro BEIIECTBA M3 BOJBI. DKCTPAKIUS C
IIOMOILBIO JICJIUTEIbHOM BOPOHKU. BhICylIMBaHMEe OKCTpakTOB ocymuTeneM. Ileperonka. Bunsl
neperonku ((pakuuoHHa, BaKyyMHas, I[I€peroHKa ¢ TMapoM, 0pU aTMOChEepHOM JIaBICHUH).
BeicymmBanue skuakocteil. Ocymmrenu. OmnpeneneHue TeMmMIepaTypbl KUNEHHS H KO3 QHIHMEeHTa
npenomiieHus. @pakuroHHas neperonka. Pabora ¢ punprpoBanbHoit Oymaroi. OTroHKa pacTBOPUTEIIS.

2.3 MeToppl OYHCTKY TBepABIX BemecTB. [lepexpucTrammmsanus

MeToapl OUMCTKHM TBEpAbIX BellecTB. Bosronka (cyOnumarnus). TemmepaTypa BO3TOHKH U
TeMIlepaTypa IUIaBJI€HUs, BO3roHsoIIerocs BemecrtBa. [Ilpubop nns Bosronku. Ilepeocaxnenue.
[lepexpucrannuzanus. Drtanbl nepekpuctamuzanuu. [logdop pactBoputens. HacwieHHBIH pacTBOD.
lopsiuee  QumpTpoBanme, BakyymHass ¢wibTpanus. OmnpepeneHne TemrepaTypbl  IUIABJICHHUS.
TemmnepaTypa mnaBieHus] cMEIIaHHON MTPOOBI.

Pazoen 3. Cunmes opeanuueckux coeounenuii

3.1  Cunresbl

[lenn m 3agauM SKCIIEPUMEHTAa B OPraHMYECKOM CHHTE3€. TeOopeTHHEeCKHE OCHOBBI IpoIecca.
Breibop ycnoBuit peakuuu. Pacuer cunTreza. OOmue mnpaBuia MOJATOTOBKM M TMPOBEACHUS CHUHTE3A.
Texnuka G6e3omacHoctu. [Tpubop mis mpoBexenust cunrtesa. [IpoBenenue ombita. KoHTposs 3a X0m0M
peakuuu. Bblaenenue, ounmcTka M aHanu3 MpoAykra. CHHTE3bl BEIIECTB pa3jIMYHBIX KIAcCOB
OpraHUYecKuX coequHeHni. [IpoBeneHne IKCIepIMEHTATEHBIX METO/IOB UCCIICIOBAHUS PEAKITHIA.

[TpoBenenue peakiuii, MPOTEKAIOLINX M0 MEXaHU3MaM:

- HyKJ1€O()UIIBHOTO 3aMEeIlleHUs] — CUHTE3 IaJIor€HaJIKaHOB;

- HYKJIEOQHUJIBHOTO MPUCOETUHEHUS — CHHTE3 CJIOKHBIX 3(QHPOB KapOOHOBBIX KHCJIOT, aMUOB
KapOOHOBBIX KUCIIOT, a30TCOJCPKAIINX AJIBJIETHIOB M KETOHOB;

- 3JIEKTPOPHUILHOTO 3aMELICHUs B apOMAaTHYECKOM PSIIy — peaklui HUTPOBaHUS, OpOMUPOBAHUS,
CyJIb(UpPOBAHUS;

- peaklMii AMa30TUPOBAHUS U a30COUYETAHUS;

- peakmuil okucieHus (CHMHTEe3 areroHa, 1,4-0eH30XMHOHA, OCH30WHOW KHUCIOTHI) |
BOCCTaHOBJICHHUSI.

4 O0beM y4eOHOH JUCIHIIIHHBI

O0BbeM TUCHUTLINHBI

Buj yueOHoit padoThI 3E Axax v | Acrp. 4
OO0mas TPy10eMKOCTh THCITUTLTHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun - - -
[Tpaktuueckue 3ansatus (I113) - - -
Jlaboparopusie pabotsi (JIP) 0,89 32 24
CamocrosiTesibHas padora 4,11 148 111
KonTakTHas camocTosiTenbHas paboTa 411 0,2 0,15
CamocTosITebHOC U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI ' 147.8 110,85
Buj nTOroBoro KOHTpOJIs: 3auer

103




AHHOTauus padoyeil NporpaMMbl JUCUMILTHHBI

«Pu3uyeckasi XUMHUS TYTOIJIABKUX HEMETAJIMYECKHUX U CHIINKATHBIX MATEPHAI0B)

1 Ileab AUCHMIIMHBI — NOJY4YeHHUE O00YYaroLUMMKCS NPEJCTAaBICHUN O CTPYKType U CBOMCTBaX
TYrOIUIaBKMX HEMETAINIMYECKMX M CcuiIukaTtHbIX MatepuanoB (THCM) B pa3nuyHbIX COCTOSHHUAX
(KpUCTAJUIMYECKOM, CTEKJIO00pa3HOM, BBICOKOJMCIEPCHOM M KMJKOM); O3HAKOMJIEHHUS CTYIEHTOB C
xapaktepuctukamu (a3, HamOonee 3HauuMbIX B TexHomorusix THCM u ¢ meroamkoit paboTsl C
nuarpammamu coctosiuust THCM, a Taxoke nosryuyeHue 3HaHUM 0 GU3UKO-XUMHUECKUX 3aKOHOMEPHOCTAX
IIPOLIECCOB, JIEKAIIUX B OCHOBE IPOEKTUPOBAHMS COCTABOB M TEXHOJOTMHU MOJIYYEHHs Pa3IMUHBIX
THCM (kepaMuKH, BOKYIIIUX MaTepUajIoOB, CTEKJIa U CUTAJIJIOB).

2 B pesyabTaTe H3y4eHUs! AUCHUILINHBI 00y4aIOLIUIICH 0JI/KEH:

Obnadams cneayroIIMU KOMIIETEHIIUSAMYU U UHAUKATOPAMH UX JOCTHXKEHUS:

VK-1.2, IIK-5.1, [IK-5.2, [IK-5.3.

3namy:

- ocobennoctu ctpoennss THCM B KpHUCTAJUIMYECKOM, CTEKIOOOpa3HOM, BBICOKOJIUCIIEPCHOM H
XKHUJKOM COCTOSIHUH, B3aUMOCBSI3U CTPYKTYPbl U CBOMCTB MAaT€pUAJIOB B PA3JIMUYHBIX COCTOSIHUAX, a
TaKxe nyTu ynpasieHus csoricteamu THCM;

- OCHOBHBIC TIOJOXEHHUS Y4YeHHs O (Da30BBIX PABHOBECHSX W JHarpaMMax COCTOSIHUS DPa3IHYHBIX
THCM, nexamux B OCHOBE pacueTa COCTaBOB TEXHHUYECKUX CHIIMKATHBIX MPOIYKTOB (KEPAMHUKH,
BSDKYILIMX MaTE€pHaJIOB, CTEKJIa U CUTAJUIOB);

- (puBMKO-XMMHUYECKHE OCHOBBI BaXKHEHIIINX IMPOLIECCOB, MPOUCXOASAIINX MIPH BRICOKOTEMIIEPATYPHOM
cuireze THCM  (mucconmauums, aeruapaTanus, TBepaoQa3oBble  peaklUUu, CIEKaHHe,
pEeKpHUCTAIUIM3ALMS, [JIaBICHUE, KPUCTAJUIM3ALUS U3 PACILIIaBOB).

Ymemy:

- TIPOTHO3MPOBATH BIUSHUE PA3IUYHBIX (PAKTOPOB HAa PABHOBECUE B XUMHUYECKUX PEAKLIUAX;

- OIpenessaTh HAPaBICHHOCTh MPOIEcca B 3aJJaHHBIX HauyaJIbHBIX YCIIOBUSX;

- yCTaHaBJIMBATh TPAHMIIBI 00JIACTEd YCTOWYMBOCTH (a3 B OJHOKOMIIOHEHTHBIX U OWHApPHBIX M
TPEXKOMIIOHEHTHBIX CUCTEMAX;

- OMNpenemsaTh COCTaBbl COCYIIECTBYIONNX (a3 B T€TEPOreHHBIX CUCTEMAX;

- TPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTH MPOIIeCca;

- HUCIIOJIb30BaTh 3HAHMS O CTPOEHUM BEIIECTBA, MPUPOJIE XMMHUYECKOW CBSI3U B PA3JIMUHBIX KJlaccax
XUMUYECKUX COCAMHEHUN JUIsi TOHMMAaHUs CBOWCTB MaTEpHAIOB M MEXaHW3Ma XHUMHUUYECKHX
MIPOIIECCOB, NMPOTEeKaIMX pu cuHTeze THCM.

Braoemy:

- METOAMKON paboThl C JuarpaMMaMH COCTOSIHUSI M yMETh WHCIIOJb30BaThb WX ISl PEHICHUS
MPAKTUYECKUX 3a7a4 CUJIMKATHOW TEXHOJOTWH, BKIIOYas BBIOOP ONTHUMAIBHBIX COCTaBOB
TEXHUYECKUX MPOIYKTOB U OIICHKY IMapaMeTpoB (HU3UKO-XUMHUIECKUX MPOIECCOB;

- TEOPETUYECKHMMH OCHOBAMH TIPOIIECCOB CHHTE3a CHJIMKATOB, BKJIIOYAs 3HAHUS WX MEXaHH3Ma,
KUHETUKUA W BIUSHUSA OCHOBHBIX TEXHOJOTMYECKHX MapaMEeTPOB Ha MX HAINpaBIIEHHUE, CKOPOCTh U
CTETNIEHb 3aBEPIICHHOCTH;

- METOJAaMH M CPEJCTBAMH TEOPETHYECKOTO U IKCIIEPUMEHTAIHLHOTO MCCIIEIOBAHUS TPOIECCOB
CUHTE3a, U3yYEHHUs1 CBOMCTB CUJIMKATHBIX MAaTEPHAJIOB B PA3JIMYHBIX COCTOSIHUSIX BEILIECTBA.

3 KpaTkoe coaep:kaHue JUCHUNIHHBI
Pazoen 1. Cunuxamuol u opyeue myzoniaskue coeOUHeHUs: 8 pa3IuidHbIX COCMOSHUAX
1.1 CunukaTel ¥ Apyrue TYromjaBKUe COEIUHEHUS B KPUCTAIUIMYECKOM COCTOSHUHM. XUMUYECKast

CBSA3b B CHJIMKATaxX M JIPYTHE TYroruiaBKux coeauHeHusx. Kiaccudukanus cunmkaroB. CTpykTypa

KPUCTAINTMYECKUX CHIUKAaTOB u ux kinaccupukanus. [lomumopdusm. ITlomutummsm. JledexTs

KPUCTAJUIMYECKON PEHIETKH: TBEPJIbIE PACTBOPBI 3aMEIICHUS, BHEAPEHHUS W BBIYUTAHUSA, TOYCUYHBIC

teruioBbie nedektsl o LloTTku 1 OpeHkento; TMHeHHbIe JeQEKThl — KpacBble 1 BUHTOBBIE TUCIOKAIIHH.

1.2. PacninaBbl CUITMKATOB.
Oco0eHHOCTH KHJIKOTO COCTOSIHHSI U CTPOCHHE pACIUIaBOB CHIUKATOB. T€OpUU CTPOCHUS
xuakoctei. OCOOCHHOCTH U CBOMCTBA CUJIMKATHBIX PACIIJIABOB
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1.3. Cunukatsl B CTEKII000Pa3HOM COCTOSTHHH.

['unote3sl cTpoeHus crekiaa. OCOOEHHOCTH CTEKIIO00PAa3HOTO COCTOSIHUS. Y CIIOBUSL 00pa30BaHUS
cTekoia. Buasl cTekon u ux cBoiCTBa.

1.4. Cunukatsl B BBICOKOAMCIIEPCHOM COCTOSTHUU.

Oco0eHHOCTH CBOMCTB BBICOKOJMCIIEPCHBIX CHCTEM. Y CTOMYMBOCTh M KOATYJALHS KOJUIOMIHBIX
CHJIMKATHBIX cucTeM. KoilouaHble CBOWCTBA KpEMHE3eMa, I'elid KpeMHEBOW KHCIOThL. CTpyKTypHO-
MEXaHMYECKHE CBOWCTBA CHUJIMKATHBIX BBICOKOAUCIIEPCHBIX CHUCTEM Ha IMpUMepax KpeMHereneil u
CHCTEMBI TJIMHA-BOJIA

Paszoen 2. Yuenue o ¢pazoevix pasnogecusnx u ouazpammvl cOCMosSHUA CUNUKAMHBIX CUCTEM

2.1. IIpaBuno ¢a3 'n60ca. 3HayeHne nUarpaMM COCTOSIHUS JJISl PEIICHUS] TEXHUYECKHX 337134 B
TEXHOJIOTUHU CUJIMKATOB U IPYTMX TYrOIUIaBKUX COETUHEHUH, TepMUHOJIOTHS, paBuio ¢a3 ['mud0ca u ero
IpUMEHEHHE TIPU paboTe ¢ AUarpaMMaMy COCTOSIHUS. MeTOo/Ibl IOCTPOCHHUS AUArPaMM COCTOSTHHS

2.2.  JluarpaMMbl  COCTOSIHUS  OJHOKOMIIOHEHTHBIX  CHCT€M.  OJIEMEHThl  CTPOCHHS
OJTHOKOMITOHEHTHBIX Juarpamm cocrtostaus. [uarpamma coctossHus cuctemsl SiO2. TlomumopdHbie
Moau(UKaMK KpeMHe3eMa - KBapll, TPUIAUMHT, KPUCTOOATUT, XapaKTEPUCTHKA HX CTPYKTYpPHl H
cBoricTB. llocmemoBaTenbHOCTE M CKOPOCTH (Pa30BBIX MpeBpamieHuii B cucreme SiO2 W BiIHMsAHUE
MUHEPATU3aTOpOB Ha 3TH TNpeBpalleHusa. V3MeHeHue ynenbHOro odbema marepuana mnpu (a3oBbIX
npeBpameHusix. OTKIOHEHUSI OT PaBHOBECHBIX COCTOsHUI B cucteMe SiO2. OcoOble pa3HOBHIHOCTH
KpeMHe3eMa (KO3CHUT, KHUTUT, CTHILOBUT, BOJIOKHUCTBIH KpEMHE3eM) U YCIOBHS HX IMOJY4YCHUS H
coiicTBa. KBapueBoe crekio. 3HadeHue cucteMbl Si02 I XUMHUH ¥ TEXHOJIOTHH CHIUKATOB. CHCTEMBI
MgO, Al203

2.3. JIlnarpaMMBbl COCTOSIHUS IBYXKOMITOHEHTHBIX cucTeM. OCHOBHBIE THITHI JTHATPAMM, JIEMCHTBI
UX CTpPOEHUs U MpaBuiia paboThl ¢ HUMHU. [IpaBUIIO pblUara U ero MpUMEHEHHUE AJISl KOJUYECTBEHHBIX
pacyeToB B JIBYXKOMITOHEHTHBIX CHCTEMaX.

Juarpammsel coctosiaus cucteM Nax0-SiOz, CaO-SiO2, Alx0s-SiO2, MgO-SiO2. OcobennocTtH
3TUX CHCTEM M KpaTKas XapaKTEePHCTHKA CYMISCTBYIOIIUX B HUX COCIUHEHWH (CHIIMKATBI HATpPHS,
METACHIIMKAT KallbllUsl, JABYXKAIbIIMEBBIA CHJIMKAT U €ro MOJUMOP(GU3M, TPEXKaIbIUEBBIA CHUIIHKAT,
MYJUTUT, GopcTepuT, sHCTAaTUT). OmpeneneHue Mmocaea0BaTeIbHOCTH (a30BBIX MPEBPAIICHUN B ITHX
CHUCTeMax MpH H3MEHEHHH TeMIlepaTypbl. 3HaYE€HUE CUCTEM IJsl XMMHHM U TEXHOJOTHUHU CHJIMKATOB U
JPYTUX TYTOIUIABKUX COCAMHCHU.

2.4 JTuarpamMMbl COCTOSIHHSI TPEXKOMIIOHEHTHBIX cucTeM. OCHOBHBIC THIIBI TUATPAMM, AJIEMEHTHI
UX CTPOCHHUS W TpaBmia padOThl ¢ HUMH. M3oTepMuyeckne ce4eHHs W TOJIMTEPMUYECKHE pPa3pe3bl.
[Ipumenenne mpaBuia pbluara JUisi KOJMYECTBEHHBIX pPACYETOB B TPEXKOMIOHEHTHBIX CHCTEMax.
Juarpammel coctosiHust cucteM Nax0-CaO-SiO;, Ca0-Al203Si02, MgO-Al03-Si0,, MgO-CaO-SiO..
Oco0eHHOCTH ITHX CHCTEM M KpaTKasl XapaKTepUCTHUKA CYIIECTBYIOIIUX B HUX COSAMHEHUN (IEBUTPHT,
TeJICHUT, aHOPTUT, IIIMHHETb, KOPIAUEPHT, caripupruH, MOHTHUCIUTUT, MEPBUHUT, OKEPMAaHUT, TUOIICH]I,
TBEpAbIE PACTBOPHI ATHX coefuHeHwuit). OnpenencHue MocieaoBaTeIbHOCTH (a30BBIX MPEBpAIICHUN B
ATUX CHUCTEMax IMPH H3MCHCHHUH TEMITePaTyphbl. SHAYCHHE CUCTEM JIJISI XUMHH W TEXHOJIOTHH CUJIMKATOB U
JIPYTUX TYTOIUTABKUX COSAMHEHU.

Pa3zoen 3. Quzuxo-xumuueckue ocnosvl npoyeccos npu cunmese THCM

3.1. Huccoumanus. KoHcTaHTa paBHOBECHS, YIPYroCTh TUCCOLMAIMUA W UX 3aBUCHUMOCTH OT
TEMIIEPAaTyphl IS KapOOHATOB, CY/Ib()ATOB W HHUTPATOB, WCIIOIB3YEMBIX B KaueCTBE CHIPHEBBIX
MaTEepUajIoB B TEXHOJOTUU CHIMKATOB M JIPYTHX TYTOMJIAaBKUX MaTepUATIOB.

3.2. Heruaparamusa. ®opmbl CBA3M BOJbI B TBEPABIX TEJIaX U €€ CTPYKTYPHOE COCTOSHHE:
KOHCTUTYIIMOHHAS, KPUCTAILUTU3AlMOHHAsT U aAcopOuuoHHas Bojaa. [ MOPOKCHUIBI, KPUCTAIOTUAPATHI
MIOCTOSIHHOTO M TIEPEMEHHOr0 COCTaBa, IEOJIUTHl. MexcnoeBas BoJa B TJIMHHUCTBIX MHHEpasiax.
dakTopHI, BIUSIONINE HAa TIpoliecc Aeruaparanuu. [loBeaeHne BemecTB U CTPYKTYPHbBIE U3MEHEHUS TIPU
JeruapaTtanuu. JHTAIbIUS ACTUAPATAluU

3.3. TeepmodazoBbie peaknuu. OOmME CBEACHUS W 3HAYCHHE T'€TEPOTEHHBIX PEAKIMHA IS
TEXHOJIOTUM CHJIMKATHBIX W JPYTrUX TYTOIUIaBKUX MaTepuanoB. Bunael u mexanusm auddysuu npu
TBepA0(a30BhIX PEaKIHIX U CTAUH, JUMUTHUPYIOIIUE UX CKOPOCTh. Cxembl Tuy3nOHHBIX MPOIECCOB
Ha TIpUMEpPE HEKOTOpPhIX peakuuid B TBepAoM cocTosiHuM. Teopus Tammana-Xenpana. OnucaHue
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KUHETUKUA TBEPAO(A30BBIX PEAKIHMA C TMOMOINBI pa3audHbIX Mozenei. OCOOEHHOCTH peakiuii B
TBEPJIOM COCTOSIHUM M (DaKTOpbI, BIUSIONIME HAa UX CKOPOCTh. Poib XUAKOH M Ta3oBoil (a3 mpu
TBep10(a30BbIX peakuusax. TepMoauHaMuyecKas XapaKTepUCTHKA PEaKIMi B TBEPAOM COCTOSHUM.

3.4. Cnekanue. CylmHOCTb, IPU3HAKU U JBIKYLIAs CHJIA Ipoliecca creKaHus. Buael criekanus.
Mexanusm TBeprodaszoBoro cnekanus no ®penxento u IluHecy, MexaHu3M JIpyrux BUIOB CIIEKAHUS.
Ponb KpuBM3HBI NOBEPXHOCTU HA TPaHUIE pa3jeia «I1opa-TBEPAOE TEI0» INpHU clekaHuu. ['pagueHT
KOHLIEHTPalluM BaKaHCHUW B TBepAoM nopucrom tene. Kuneruka nponecca crnexkanusd. KoanecueHuus u
KpUTEpHAIBHBIN pa3Mep mop 1o ['ery3uny. Posib BI3KOCTH U TOBEPXHOCTHOTO HATSKEHUS JKUIAKOHN (a3bl
IIPU KUJIKOCTHOM cIlieKaHuH. (DakTopbl, BIMAIONIME HAa IPOLECC CIEKaHWsA. BiusHue cnexkaHus Ha
CTPYKTYpY U CBOMCTBA CUJIMKATHBIX U IPYIUX TYrOIIABKMX MaTEpHUaJIOB.

3.5 Pexpucraiumsanus. CyIHOCTb, IPU3HAKU U ABIDKYILAsA CHJIA MPOLECCA PEKPUCTAIUIM3ALMH.
IlepBuuHas u BTOpUYHAs peKpuUcTaLin3anus. MexaHn3M M KHHETHMKa IpoLecca PEKPUCTAIUIM3ALMH.
Cxema pocrta 3epeH NIpu BTOPUYHON peKpucTaum3auuu 1o bypke. Poiab KpUBHU3HBI MOBEPXHOCTH Ha
IpaHULIE CONPHUKOCHOBEHUS 3€peH IMpH peKpuctauinzauuu. DaxkToppl, BIMSIOINIME Ha CKOPOCTh
PEKPUCTAIUIM3ALMH, U €€ BIMSHUE HA MUKPOCTPYKTYPY U CBOMCTBA CUJIMKATHBIX U IPYI'MX TYTrOIUIABKUX
MaTepUajoB.

3.6. IlnaBnenue. [InaBnenue kak ¢ga3oBblil nepexo] nepBoro poaa. CTpyKTypHbIE H3MEHEHHs IIPU
mwiaBneHud. [lpennnaBneHne U mpouecc KOONEPATUBHOIO — MO3ULMOHHOIO  Pa3ylopsI0UYEHHUS.
TemnepaTypa 1u1aBieHus U €€ CBA3b C TEIUIOTOM IUIABJICHUS M W3MEHEHUEM DHTponMH. BHyTpeHHHE n
BHEIIHUE (DaKTOpHI, BIUSIONIME HAa TeMIepaTypy IuiaBieHus. TyromnaBkue BemiectBa. Crenudpuka
IUIaBJICHUS KPUCTAINIMYECKUX U aMOP(HBIX Tell.

3.7. Kpucraumzamus. OOpa3oBaHH€ LEHTPOB KPUCTAUIM3AIMU W POCT KPHUCTAJIJIOB.
OcoOeHHOCTH M MEXaHM3M T'OMOI€HHOTO W TeTePOr€HHOr0 3apoibllieoOpa3oBaHusi HOBOW (a3bl B
pacmiaBax. CKJIOHHOCTbh pPacIUIaBOB CHJIMKATOB K IEPEOXJaXJIeHUI0. MexaHu3M pocra KpUCTAJUIOB B
CHJIBHO M CJIab0 MEepechIEHHbIX paciuiaBax. Poib 1eheKkToB KpUCTANINYECKOM peleTKH (JIUCIoKalnii)
IIpU POCTE KPHUCTAJUIOB. 3aBUCUMOCTh YHMCIIA OOPa3yIOIIMXCS LHEHTPOB KPUCTAUIM3ALMU U JIMHEHHON
CKOPOCTH pOCTa KPHUCTAJUIOB OT CTENEHM mepeoxsaxacHud. Kpusele Tammana. 3HaueHue mpouecca
KPUCTAJIJIN3ALMU B TEXHOJIIOTUH CUJIMKATOB U €r0 BIMSHNE HA CBOWCTBA TEXHUYECKUX MPOJIYKTOB.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TUCHUTIIHHBI

Buj yueOHoii padoThl 3E Axar u | Actp. u
OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 6 216 162
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 2,67 96 72
6 mom uucie 6 hopme nPpaKmuyecKoil n0020moeKu 0,89 32 24
Jlexmun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
Jlaboparopusie pabots (JIP) 0,89 32 24
8 MOM Uucie 8 hopme NPaKmuieckol no020moeKu 0,89 32 24
CamocrosiTesibHas padora 3,33 120 90
KoHTakTHas camocTosiTelIbHas paboTa 0,4 0,3
3,33

CamocTosiTenbHOE U3YUYEHHE Pa3/IeJI0B JUCIUILIUHbI 119,6 89,7
Buja uTOrOoBOro KOHTpOJIs: 3ayer C OLEHKOM
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AHHOTanuA padoyeil MPOrpaMmMbl IUCUUNIMHBI
«MHCTpYMeHTaIbHBbIE MeTOABI PU3NKO-XMMHYECKOr0 AaHAIN3a B XMMHYECKOH TEeXHOJIOTHH
TYTOILUIABKUX HEMETAJIMYECKHUX U CWINKATHBIX MATEPHAJIOB)

1 Heap aucuumiInHbl — npuoOpeTeHue 3HAHWKM M HABBIKOB B IUIAHUPOBAHWU W TPOBEICHHUU
(bU3UKO-XMMHYECKUX HCCIEAOBAHUNA TYrOIIaBKMX HEMETANIMYECKHX W CHJIMKATHBIX MaTepHalioB
(THCM), ddopmupoBanue KOMIETEHIM B OOJAacCTH aHalW3a HEOPraHWYECKUX MAaTepHalioB C
MCIIOJIb30BaHUEM COBPEMEHHBIX MPUOOPOB U METOJIOB.

2 B pesyabTaTe H3y4eHHUsi AUCHUILINHBI 00y4aIOLIUIICH JOJIKEH:

Obnadoams cleAyoIUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

VK-1.3, IIK-2.1, I[IK-2.2, I[IK-2.3

3namy:

— COBpEMEHHBbIE Hay4yHbIE€ JOCTHKEHHUS M MEPCIEeKTHBHbIE HANpaBieHHs padoT B 00JIacTH aHaIu3a
TYTOIJIABKMX HEMETAJUIMYECKUX U CHIIMKATHBIX MaTEPUAJIOB;

— BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX (DU3UKO-XUMHUYECKHX METOJOB aHaju3a TMpu pPELUICHUH
KOHKPETHOU HAay4YHOH 3aJ1a4u U 00JIaCTH UX MPUMEHEHHUS;

— OCHOBHBIE AHAJIUTUYECKUE M  HMHCTPYMEHTAJIbHBIE METOJAbl  HMCCIIEJOBaHMSI  TYTOIUIaBKUX
HEMETAJUIMYECKUX U CHJIMKATHBIX MAaTEPUAJIOB U UX METPOJIOTUYECKUE XapPAKTEPUCTHKHU.

Ymemns:

— 00OCHOBaHHO BBIOMpATh METOJBI HCCIEIOBAHHSA, COOTBETCTBYIOIIME MPHPOJEC aHATU3UPYEMOTO
Marepuaia u 3aJadyaM dKCIEpPUMEHTa;

—  IUJIAaHUPOBATh U MPOBOJUTH AHAIMUTHUYECKUE UCCIIEIOBAHNUS;

—  aHATM3UPOBATH MOJTYYEHHBIE PE3YJIbTAThl U ONPEAEIIATH OIPEIIHOCTH U3MEPEHU;

Bnaodemu:

— MeTogamMu paboThl C HAay4yHO-TEXHUYECKOW, CIPAaBOYHOM JIUTEPaTypod U  DJIEKTPOHHO-
OUOIMOTEYHBIMH pecypcaMy, B TOM YHCIIe, TI0 BONIpocaM aHanuTH4Yeckux uccienosanuit THCM;

—  TNPaKTHYECKUMH HABBIKAMH MPOBEJCHHS AaHATUTUYECKUX OMpPEeNIeHHH, METOAaMHU MOJITOTOBKH MPOO
K aHaJIu3y;

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO K COBEPIIEHCTBOBAHUIO METOIUK UCCIIEIOBaHUS U UX MPUMEHEHHIO B
CaMOCTOSITENIbHOM ~ Hay4HO-HCCIIE0BATEIbCKOM  JEATENIbHOCTH B  00JIACTH  HEOPTaHWYECKOTro
MaTEepUaIOBEICHUS.

3 Kpartkoe coep:kanue JMCHHUIIHHbI

Paszoen 1. Memoow uccredosanus gpazosozo cocmasa u cmpykmypvl CUTUKAMHBIX MAMEPUATLO8

1.1. Tepmuueckue METOJIbl aHATN3A

CyTp MeTOJIOB TepMHuecKoro asanusa. Kiaccudukanus TepMHYECKMX METO/JOB aHalu3a B
3aBUCUMOCTH  OT  OMNpeAeNsieMbIX  CBOWCTB  BeIlECTBa: 1 depeHIanTbHO-TEPMUYECKHH,
TEPMOIPaBUMETPUUECKHM, Fa30BOJIOMOMETPUIECKUH, TUITATOMETPUYECKUI.

OcHoBbl uddepenuuansHo-Tepmuueckoro ananuza (JATA). Tepmorpamma u TepMUUecKue
3¢ dexThl. XapaKTepuCTUKa TepMHUECKUX A(PQPEKTOB. DTaJOHHBIE BelIeCTBA M TPeOOBaHUS K HUM.
[ToaroroBka nmpo6 u (axTopsl, Biaustonme Ha pe3yabrarsl JJTA.

OCHOBBI TEPMOIpPaBUMETPUYECKOIO aHalM3a. MeToAbl ONpeAeNeHUus] W3MEHEHUS MAacchl
HCCIIETyeMOro BEIIeCTBa MPHU TEPMUUYECKOM aHAIM3€: CTaTU4ecKas TepMOrpaBUMETPHS, JTUHAMHYECKas
TEepMOTpaBUMETpuUs, H300apHas TepMmorpaBumerpus. uddepeHunanbHas TepMOrpaBUMETpHUS MU €€
BO3MOKHOCTH.

HepuBarorpaguueckuii aHaiM3 © €ro OTIMYUTENbHbIE OCOOEHHOCTH. AmmapaTypHOe
odopMIIeHHEe: OCHOBHBIC Y37IbI M TMPUHIMN padboThl aepuBatorpada. IloxroroBka mpo0d M TEXHHKA
npoBesieHus aHann3a. KadecTBeHHBIN U KOJIMYECTBEHHBIN JiepuBaTorpaduieckuii ananus. Pacimmdposka
nepuBarorpamMm. @akTophl, BIHUAOIIME HA TOYHOCTh JepuBaTorpaduueckoro axammuza. Bribop
ONTHMAJIbHBIX YCJIOBUM IPOBENEHUS aHAIM3a NPU HCCIECJOBAHMM CHIPHEBBIX MaTEpUAIOB, MU3Y4YE€HUU
MIPOLIECCOB CHHTE3a TYTOIUIABKUX HEMETAJUIMYECKUX U CHJIMKATHBIX MAaTEPUAJIOB U CBOMCTB M3JEIUN Ha
ux ocHoBe. Q-mepuBaTorpadus.

Huddepennmanbras ckanupyromias kagopumerpus (JICK): oTimmunTensHbie 0COOCHHOCTH METOIa
1 00JIACTH MPAKTUYECKOTO MCIIOJIb30BAHMSI TP UCCIIEIOBAaHUM CHIIMKATHBIX MAaTEPHAJIOB.
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1.2. Penrtrenorpaduueckue METOIbI aHAIIA3A

Bo3HuUKHOBEHME U IpUpPOAA PEHITEHOBCKUX JIyded. XapaKTEepUCTHKU PEHTIEHOBCKOTO
m3nydeHus. Jludpakuus peHTreHOBCKOro u3dydeHus. YpaBHeHue Bynbda-bperra. HWcrounukn
PEHTICHOBCKOr0 U3Iy4eHus. OCHOBHBIC Y37l M MPUHIUI PabOThl PEHTT€HOBCKHUX IU(PPAKTOMETPOB.
Metoasl CbEMKH PEHTIEHOTPaMM.

KauectBennslii  peHTreHodaszoBbiii  ananu3. [IpuroroBienue oOpasnoB. Pacmmdposka
peHtreHorpamm. WneHTudukanus KpUCTAJUIMYECKUX BEIIECTB METOAOM mopoinka. OleHka pa3MepoB
HaHOKpHucTaioB MetogoMm Jlebas-Illeppepa. KommuectBenusiii pentreHodaszoBeiii ananu3. [IpaBuna
MPOBEACHUS KOJMYECTBEHHBIX ONpeAeNeHUd. MeToapl KOJWYECTBEHHBIX ONPENEICHUN: METOJ
CTaHJIAPTHBIX CMECEW; METOJ| BHYTPEHHEIO CTaHAapTa; METOJ 100aBOK; METOJ BHEIIHETO CTAaHIapTa.
MaccoBblit KOG (GHUIMEHT MOTIOMEHHUS L.

1.3.  CnexrpodoTroMeTpUyecKuii aHAIN3

OcHoBHbIE 3aKOHBI cBeTonornonieHus. CrnocoObl MpeACTaBICHUS CIEKTPOPOTOMETPUUECKUX
BenuuuH. [lpuumHbl  oTKIOHEHMM OT 3akoHa byrepa-JlamOepra-bepa. Texnuka ontuyeckou
cnektpockonuu B Y® u Buaumoil obmactsax crektpa. [Ipumenenue cnekrpodoromepun B YO u
BUJIUMOM 00JIaCTAX ONTUYECKOTO CIIEKTPa JUIsl U3y4EHUs MIPOIYCKaHUsl, OTPAXKEHUS U MOIJIOIIEHUS CBETa
O€CLIBETHBIMH M OKPAIIEHHBIMH CUJIMKATHBIMU MaTepuaIaMHu.

Teopernueckue ocHoBbl kKonedarensHo (MK- u KP-) cniekTpockonuu cTeKON ¥ KPUCTAINTAYECKUX
cunnkaroB. TexHuka u nposenenue aHanu3oB Ha VK- u KP-cnekrpomerpax. MaTepnperanus crekTpos.
[Ipumenenne UK u KP-criekTpockonuu sl CTpPYKTYPHBIX UCCIIEIOBAHUM CHJIMKATHBIX MAaTEpUAJIOB.

1.4, MuUKpOCKOIMYECKHIA aHATIN3

OnTuueckass MUKpocKomusa. TeopeTuyeckue OCHOBBI ONTHYECKOM MukKpockonuu. [IpuHumn
JEUCTBUS ONITUYECKOT0 MUKPOCKONA U €ro XapakTepucTuku. OCHOBHBIE TUIIBI ONTUYECKUX MUKPOCKOIIOB
u ux ycrpoicrBo. [loaroroBka mpod K aHanm3y: Npo3padyHble HUTU(BI, MOJUPOBAHHBIE HUTUQBI,
Ipo3payHo-NoaupoBaHHble HUTUGBL. CoBpeMeHHble MeTamaorpadpuyeckue MHUKpOcKomnbl. OCHOBHbIE
METOJIMKH Chb€MKH Ha MeTajulorpaduyeckux MUKpockonax. MeTo/ bl CrieinaabHOT0 MUKPOCKOINYECKOTO
aHanu3a.

OneKkTpoHHas MHUKpockonusi. TeopeTuueckue OCHOBBI MeToAa. OCHOBHBIE BHJIbI AJIEKTPOHHBIX
MUKpockonoB. [IpocBeunBaronuii nekTpoHHbI Mukpockon (IT9M): ycTpoiicTBO M nMpUHLIKI JeHCTBUS.
PacTpoBblil (ckaHMpyOIIMA) 3JIEKTPOHHBIN MuKpockon (POM): ycTpoilcTBO M HpHUHLMIT AEHCTBHSL.
Ckanupytomue 30H10Bble MUKpockonbl (C3M): ckaHUpyIOIIME 3JIEMEHTHl M HPUHLIUN JeHCTBUS.
[ToaroroBka 00pa3LoB A MCCIEA0BaHUs MaTepuaioB Ha MUKpockonax. MHpopmanus, noayyaemas Ha
PacTpoOBBIX M MPOCBEYNBAIOIINX MUKPOCKONIaX. MeToabl UCCIIEOBAHUS: NIPSMBIE U KOCBEHHBIE.

Pazoen 2. Memoowvl uccnedosanus oucnepcHocmu CUTUKAMHBIX MAMEPUATO8 U NOPOBOU
CMPYKMypbl UCKYCCMBEHHO20 KAMHSL

2.1. MeToibl UCCIIeTIOBAHUSI TUCTIEPCHOCTH MOPOIIKOOOPA3HBIX MaTEpPUAIIOB

JucnepcHple  cucreMbl.  XapakTEpUCTHKA  JUCHEpPCHbIX  cucreM. OCHOBBI  aHanM3a
MTOPOITKOOOpa3HBIX MaTEpHATIOB. | paHyIOMETPHUYECKUN COCTAB JHUCIIEPCHBIX MATEPHUAIOB KaK BaXKHBIM
(bakTop peakUMOHHOW CHOCOOHOCTH CBHIPHEBBIX MAaTEpPHAJIOB B Ipolleccax KIMHKEPOOOOpa3oBaHUS U
LIEMEHTOB Ipu Tujparannu. CrnocoObl ompeseNieHnss pa3MepoB YacTUll HemnpaBuibHOU ¢GopMmel. Teopus
SKBUBAJIECHTHBIX cep.

Metoapsl ompezneneHuss yIENbHOW TOBEPXHOCTH IMOPOUIKOOOPA3HBIX MAaTEepHalioB: METOJ
BO3YXOMPOHUIIAEMOCTH; METOJ HU3KOTeMIIepaTypHoi ajncopouunu azora. CyTh METOMIOB, almapaTypHOe
odpopmiienne, o0paboTKa pe3yabTaToB.

Mertoab! onpeseneHus rPaHyIOMETPUYECKOI0 COCTaBa MOPOIIKOOOPA3HBIX MaTEPUATIOB: CUTOBOM
aHaJn3; CEIMMEHTAlMOHHBIA aHAJIN3; CeMapallMOHHbIN aHaJu3.

Metoa nazepHoOi qU(paKIUKM, TEOPETUYECKHEe OCHOBBI MeTona. [IpuHIMIT AEHCTBUS JIa3€pPHOTO
MuKpoaHanuzaropa. ['panynorpammsl. JluddepeHunanbHas U WHTErpaibHas KpHUBBIE pacrlpeiesieHus
4acTHULl IO pa3Mepam.

CornocTaBUTENbHBIN aHAJIW3 U MPUYMHBI PACXO0XKJIECHUS PE3YIbTAaTOB ONPEACIICHHUS TUCIIEPCHOCTH
MOPOLIKOOOPA3HBIX MATEPUAIIOB, MTOTYYCHHBIX PA3TUYHBIMUA METOAAMHU.
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2.2. MeToibl ucCae0BaHUS TOPOBOM CTPYKTYPhl KaIWJIISIPHO-TIOPUCTHIX TEI

XapakTepucTuka KammUIBIPHO-TIOPUCTHIX Ted. Kiaccupukanus mop B MOPUCTHIX MaTepHasax.
B3aumocBsi3p Mexay KanuUISIPHO-TIOPUCTOM CTPYKTYpO Marepualia U ero (pU3MKO-TEXHUYECKHUMHU
CBOMCTBAaMH.

Knaccudukanus MeTOIOB ONpenesieHus MOpOBOW CTPYKTyphl MartepuanoB. OrmpeneieHue
IIOPUCTOCTA METOJOM PTYTHOM MOPOMETPUH. Y CTPOMCTBO, NPUHLMUI JEHCTBUSA M JAUAINA30H U3MEPEHHUS
MIOPOMEPOB HU3KOTO M BBICOKOTO AaBieHud. Juddepennuanbuas u uHTErpagbHas noporpaMmel. Pacuer
o0BeMa u nuameTpa mop marepuana. OnpeaeneHne OTKPHITOW MOPUCTOCTH METOIOM HachIeHus. Pacuer
3aKpBITOM IOPUCTOCTH.

Pasoen 3. Memoowl uccnedosanus MmexaHuueckux u yupyaux c0UCms CUIUKAMHBIX MAMePUdios

3.1. MeTtoap! onpeaesieHus MPOYHOCTHBIX XapaKTEPUCTUK

@DakTOphl, BIUAIOIIME HAa MPOYHOCTHBIC I[IOKA3aTeIM CUJIMKATHBIX MarepuaioB. MeTojsl
OlpeseNieHUs] MPEeIesioB MPOYHOCTH MpPHU CXKATUM, pacTsHkeHuH, usrude. TpeboBaHusA CTaHIAPTOB.
Hcnonp3yembie MaTepuainsl. [loaroroska o0pas3ioB u ycioBus XxpaHenus. Vcnomas3zyemoe 000pyaoBaHue
1 ocHacTka. OO6paboOTKa MOYUYEHHBIX PE3YyIbTATOB.

3.2. MeTob! onpeAesieHns TPEUMHOCTOMKOCTH U YIPYTUX CBOMCTB CHJIMKATHBIX MAaTEPHAJIOB

OO0mue cBeleHUs 0 MEXaHUYECKUX U YIPYTHMX CBOMCTBAX CHIMKATHBIX MarepuanoB. DakTophl,
BIUSIIONIUE HAa TPEHIMHOCTOWKOCTh (KPUTHYCCKHHA KOA(D(DUIMEHT WHTCHCHBHOCTH HANPSOKEHUH ).
OnpeneneHne TPEUIMHOCTOMKOCTH. MeToasl ompeneneHus yHnpyrux cBoMcTB. CTaTMdeckue U
JTUHAMUAYECKHE METOIbI M3MEPEHUsSI MOyl yrpyroctu. OnpenesaeHue MOyl yIpyrocTh KepaMUIeCKIX
MaTepUasIoB MO CTpeie MPoruda u pe30HaHCHBIMH 3BYKOBBIMU METOIAMH.

4 O0beM yueOHO# TUCHMILIUHBI

Buj y4eOHoii padoThI ggm’eM ;;::lg[m:{::p. q
OO01asi Tpy10€eMKOCTb M CUMILIHHBI 4 144 144
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 1,33 48 48
6 MOoM HucTie 8 hopme nPAKMUYeCKoi N0020MOBKU 0,89 32 24
Jlexuuu 0,44 16 16
Jlaboparopusie paboTs (JIP) 0,89 32 32
8 MOM Uucie 8 hopme NPaKxmu4eckol no020moeKu 0,89 32 24
CamocrosiTesibHas padora 2,67 96 96
KonTakTHas camocrosiTellbHas paboTa 0,4 0,4
2,67

CamocTosiTenbHOE U3YUYEHHE Pa3/IeJI0B JUCIUILIUHbI 95,6 95,6
Buja nTOroBoro KOHTpoJIs: 3a4er c oueHKo

AHHOTanuA padoyeil MPOrpaMmMbl AMCUUIIMHBI
«TenoBble Mpoweccs! M arperarbl TYrolJIaBKUX HEMeTANINYECKUX U CHIIMKATHBIX MATEPHAI0B)
1 Hesb AMCUMINIMHBI — 1aTh CTYAECHTAM 3HAHMS M0 TEOPETHYECKUM OCHOBAM I'€HEPALMH TEIUIa U
TEILIOBBIX MPOLECCOB, IPOTEKAIOMUX IIPU IOJYYCHUM CUIMKATHBIX MATCPHUAIOB U WU3JEIHM, a TaKkKe
MpUHLIMIIAM PaOOThI, YCIOBUSM IKCILTyaTallii, OCHOBaM MPOEKTUPOBaHuUs TemoBbIx arperaroB THCM.
2 B pesyabTaTe H3y4eHUs: AUCHUILINHBI 00y4aIOIUIICH JOJI/KEH:
Obnaoams cneayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHXKEHUS:
VK-2.1; VK-2.5, VK-2,8, I[IK-6.1, IIK-6.2, IIK-6.3.
3namy:
—  TEeopeTHYeCKHEe OCHOBbI OPraHM3allUK TEIUIOBOM 00paboTku B TerioBbix arperarax THCM;
—  IPUHLHUIIBI BBIOOpA U pacueTa (pyTepoBOK TerioBbix arperatoB THCM;
—  TEOpPETHUYECKHE OCHOBBI MPOIiEcca CYIIKH ChIpbEBbIX MaTepuanos U nznenuit THCM;
—  KOHCTPYKIIMM U NMPHHLIUIBI pabOThl OCHOBHBIX TEIIOBBIX arperaroB THCM U cymmiiok ajisi CyIIku
CBIPbS U U3JCIHIA.
Ymemo:
—  OCYUIECTBJIATH BBIOOP TEIIOBOH 0OpaOOTKM M MCTOYHHUKA TEIUIA Ul MPOU3BOJACTBA JTAHHOTO BHIA
THCM,;
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—  TNPOU3BOJMTH BHIOOP KOHCTPYKLMHU TEIUIOBOTO arperara jjs nmpousBojactBa THCM u ocymiecTBiIsATh
HE00XO0IMMBbIE KOHCTPYKTUBHBIC M TEIUIOTEXHHUYECKHE PACUETHI,

—  BBINOJHATH U YUTATh YEPTEKHU OCHOBHBIX TeIIOBbIX arperatoB THCM;

—  HCIIOJIb30BaTh CPEJCTBA KOMIIBIOTEPHON TPaQUKH Il M3TOTOBICHHS YePTEKEH.

Braoemy:

— 3HaHUAMHU 00 3(PPEKTUBHOCTH HUCHOJIB30BAHUS U CIIOCOO0AX 3KOHOMHUH TeIula NpHU IPOU3BOJACTBE
THCM,;

—  3HaHUAMHU 00 OCHOBHBIX (PM3MKO-XMMHUYECKHX Mpoleccax, nporucxoaamux npu cuareze THCM u ux
CBSI3U C IIPOLIECCAMU TENJI000MeHa;

—  3HAHUSIMH O COBPEMEHHOM TeIJIOTeXHUYeCKoM obopynoBannn THCM;

—  METOJUKON KOHCTPYKTHBHBIX U TEINIOTEXHUUYECKUX PacdyeToB TerioBbiX arperatoB THCM

—  KOHCTPYKIIMH U NMPHHLIUIBI pabOThl OCHOBHBIX TEIIOBBIX arperatoB THCM U cymwiiok Iisi CyIIKu
CBIPBS M U3ACIUN

3 Kpartkoe conep:xanue JMCIHHIIIHHbI

Paszoen 1. Ocnoguvie npoyeccoi 6 mennoguix acpecamax THCM

1.1. 'eneparnus TEMIOTHI B TEIUIOBBIX arperarax.

Buael TomimBa M HMX OCHOBHBIE XapaKTEPUCTUKH. DPU3NKO-XMMHYECKHE OCHOBBI IIpolecca
roperusi. CrocoObl M ycTpoMCTBa JUIsl COKMTAaHUS TBEPAOIO, KHUJIKOIO MU ra3o00pa3HOro TOIUIMBA.
CrocoObl reHepaluu Temla ¢ IOMOIIBI0 3JIEKTPO3HEpruu. Buapl HarpeBareneil g medei
COIIPOTHUBIICHUS: MaTepUalbl, KOHCTPYKIIMH U YCIIOBUS CILY>KOBI

1.2. JIBuxeHune ra30BbIX IOTOKOB B TEIUIOBBIX arperarax.

EcrecTBeHHOE U NPUHYAWUTENbHOE JIBJKEHHUE Ta30B, HANOpPbI, CBS3b MEXKIY HarlopamH.
ConpoTuBieHuss NpH JABWKEHHM Ta30BbIX MOTOKOB. [IpucmocoOieHus ais INepeMelleHus ra3os.
OcobeHHOCTH IBIYKEHHSI Ta30BbIX TOTOKOB B yctaHOBKax THCM.

1.3. IIponeccel TemnooOMeHa 1 pesKUMBI pabOThI TETJIOBBIX arperaTos.

TemiooOMeHHBIE TpOIIECCH NPHU TEMI0BOK 00paboTke B nevax u cymmikax THCM. Buemnuit u
BHYTpeHHUH TernnooOMeH, kputepuit BMO. KoHBEKTHBHBIN peskuM paboThI TEIIOBBIX arperaroB. AHaIN3
ypaBHeHUsT HproToHa. PamuanuoHHBIN pexuM pabOThl TEIUIOBBIX arperaroB. AHalIW3 YpaBHEHUS
Credana-bonpiimana. Pa3HOBHIHOCTH paJMallMOHHOTO TEIUIOOOMEHA: PAaBHOMEPHO pacIpelesieHHbIH,
HANpaBJIEHHbINA, KOCBEHHBI.

1.4. ITpoGaembl TEIUION30JISALUH ITPH paboTe TEMJIOBBIX arperaTros.

['opsiuee u xonogHoe oxnaxaeHue. TpeboBaHus K ¢yrepoBke, moadop u pacueT 3 eKTUBHON
TEIUIOBOM  M30isiiMUA. OrHEynopHble M TEIJIOM3OJSALUOHHBIE MAaT€pUaNIbl, MCIOIb3YEMBIE IIPH
KOHCTpyHpoBaHuM TeruioBbix arperatoB THCM. Metoaunka cocTaBlieHHsI TEIJIOBBIX 0aJaHCOB TEIJIOBBIX
arperaroB THCM

Pazoen 2. Cywunku u mennogwvie pexcumul ux pabomol

2.1. TeopeTndeckne OCHOBBI IPOLIECCA CYILIKH.

3akoH JlampTOHa. BHemHAs W BHYTpeHHsAS AUQQy3Us BiIaru, 3aBUCUMOCTb OT CTPYKTYpPBI
MaTepuasa, COCTOSHHUS BJIark W IapaMeTpoB TeruloHocuTens. KuHeTwka CyIIKM, NEepHOIbl CYIIKH.
MexaHu3Mbl TiepeMelIeHts BIaru B MPOIECCe CYIIKU: BIAronpoBOJHOCTh U TEPMOBIATOMPOBOIHOCTD.
VYcanka warepuana, BIMSHUE pa3UYHBIX (AKTOPOB Ha BEIMYMHY YCAJOUHBIX HANPSKCHUH.
[ToBepXHOCTHBII M KPUTHUYECKWWA TPATMEHT BIAXHOCTH, BIIMSHHME I1APAaMETPOB TEIUIOHOCUTENS Ha
nporiecc Cymku. NHTeHCUBHOCTD CYILIKH, BBIOOP ONTHMAJIBHOTO PEXKHUMA CYILIKH W3S

2.2. KOHCTpYKIIUH U IPUHIUIIBI paOOTHI CYIIMIIOK JJISl CYIIKH CHIPhEBBIX MAaTEPUAIIOB M U3JIEIUI

CrniocoObl CyIIKH B 3aBUCHMOCTH OT YCJIOBUH TEII00OMEHa, 00JacTH MPUMEHEHHUs B CYLIMJIKaxX
pa3saMYHOrO Ha3zHaueHUs. KOHBEKTMBHAs CyIIKa MEJIKOKYCKOBBIX M  CBIIYYUX MAaTEpHUaJIOB.
Pannanyonnas cymka W3enudid, OpraHu3als pPaJualMOHHON CYIIKM KpyHMHOTaOapUTHBIX HU3AEIUN
ciokHOU Gopmbl. CrIocoObI ANIEKTPOCYIIKH. DIEKTPOKOHTAKTHASI CYIIKa KPYMHOraOapUTHBIX W3JENui,
CylIKa TOKaMHU BBICOKOM uacToThl. Kiaccugpukanus cymmiok, TpeOOBaHHMS K CYIIMIKaM Pa3In4HOIO
HazHaueHUs. KoHCTpykumu W npuHOun paboTbl O6apaGaHHON CYIIMJIKH A CYIIKM MEIKOKYCKOBBIX
MaTEpHaJIOB, JCHTOYHAs CYIUMJIKA IS CYIIKH I'DaHYJIUPOBAHHOTO ChIpbs. KOHCTpyKIMS M IpUHLHAI
pabOThl MHEBMAaTHYECKOW CYIIWIKH: COBMELIECHHE IpoOJeHHs, NoMoja M CymIkd. KoHCTpyKuus u
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MPUHIUIT  PaOOTHl  PACTIBLIUTENBHOW CymMIKK. CymWwIKA Uil CYIIKH HW3JEIUd  KepaMU4YecKOn
TEXHOJIOTUM: KOHCTPYKLUS U HPUHLMI padOThl KaMEPHON CYLIWIKH HIEPUOAMYECKOTO AEHCTBUS,
TYHHEJIBHBIX M KOHBEHWEPHBIX CYIIMJIOK HEMPEPBIBHOIO JCHCTBUA. Pa3HOBUAHOCTH KOHBEHEPHBIX
CYUIWJIOK B 3aBUCUMOCTH OT BUJa U3AEIUI.

Pa3zoen 3. Tennoswvie acpecamul 0151 0021cUca Kepamuyeckux u30enul

3.1. OcHOBHBIE (PU3UKO-XHMHUYECKHE MPOIECCHI, TPOUCXOISAIINE IPU TEIIOBOM 00paboTKe U MX
BIIUSIHUE HA OpraHM3aluio mpoiecca odxura. Cajnka KepaMHUUECKUX U3JIENUNA B TIeUb, IJIOTHOCTh CAJIKU U
ee BIMSHHE Ha PaBHOMEPHOCTHh 00XHTra U MPOU3BOJUTEIHHOCTD MeUH, crocoObl caaku. Kimaccudpukarus
neyei.

3.2. Tleun mepuoAMYECKOrO HEUCTBUSA. [ OpHBI, KOJIBLIEBBIE, KaMEPHBIC C BBIKATHBIM TIOJIOM,
Kouctpykuus, npuHuum padoTsl 1 00J1IaCTH NPUMEHEHUSI.

3.3. TyHHenbHbIE TEYM OTKPHITOro IjamMeHu. KOHCTpyKuus, MPUHUOUI pPaOOThI, JBHKCHHE
ra3oBbIX ITOTOKOB M OpraHu3alusl TUIpPaBIMYECKOTrO pexuMma. TyHHEIbHbIE IE€YM I CKOPOCTHOI'O
ooxura (ITAC), 0coOeHHOCTH KOHCTPYKIIMH U TIPUHIIAI PAOOTHI.

3.4. Mydenbupie u KoHBelepHble meuyd. [IpuHuunm paboThl U OCOOEHHOCTH KOHCTPYKIIHU.
TermmooOMeH B My(QenbHBIX Nedax, TpeOOBaHUS K MaTepualy W KOHCTpyKuus mydens. OcobeHHOCTH
KOHCTPYKIMHU U 00J1acTh MPUMEHEHUS KOHBEHEPHBIX Me4Yeil, MHOTOKaHAIbHbBIC TIEUH.

3.5. Dnexrpuueckue neun. TpeboBaHUs K MaTepually HarpeBaTelisd, 0COOEHHOCTH KOHCTPYKLUHU U
opranuzanuu o0xura. BeicokoTemmnepaTypHbie dJIEKTPHUECKUE Teun sl 00KUra U3JeNIuid TEXHUIEeCKON
KepaMHUKU

Paszoen 4. Tennogvle acpecamvi cmeKoIbHOU MEXHOLO2UU

4.1. Knaccuduxanusi cTeKJI0BapeHHBIX nedei. [Ipomeccsl, mpoucxoaiimue npu TepMooOopadboTke
cTekonbHOM muxThl. Kinaccuukamus cTekiioBapeHHBIX Medeil. BelOOp KOHCTPYKIIMHM CTEKIOBApPEHHOMN
MeYr B 3aBUCHMOCTH OT COCTaBa CTEKIIA, BU/IA M CIIOCO0a BEIPAOOTKH CTEKION3IEIUH.

4.2 Tleun nepuoauueckoro AeicTBuss. KOHCTpyKIMA M NPUHLMI JEHCTBHS TOPIIKOBBIX IedYei
NEepUOANYECKOro JaeicTBusd. Bapka cTekiia B TOpPLIKOBBIX Ieyax. BaHHbIE MeYd MEePUOJUYECKOIO
JNENCTBUSA

4.3. Tleun HempepbpIBHOro JedcTBUS. KOHCTPYKIMST M NPUHUMI JAEUCTBUS BaHHBIX Ieyeil
HenpepbIBHOTO AevictBus. Knaccudukamnms, oOume 3meMeHTsl KOHCTPYKIMU. KOHCTPpYKIIMY ¥ MPUHLIUI
JIEWCTBUS THUIOBBIX II€YEH HENPEPBIBHOIO JECHCTBHS Il MPOU3BOJCTBA CTEKJIA M CTEKIOW3JICTUM.
CpaBHeHHUE pa3HBIX TUIIOB Nevel o TeroBoi 3¢dexruBHoCTH. [Iponeccs! TenmooOMeHa U Bapka cTekiIa
B BaHHBIX [1€4aX HEMPEPHIBHOTO JIEHCTBUSI.

4.4. Dnextpuueckue neyu. Mcrnonp3zoBaHue 3JIEKTPOIHEPTUU AJI BAPKO CTEKIIA. DJIEKTPUUYECKHE
eyl MEepUOJUYECKOr0 M HEMPEpPBIBHOIO JEHCTBHS, TpeOoBaHUS K aJeKkTpoaaM. ['azosnexTpuueckue
MIEYH.

4.5. BcnomorarenbHble TI€YM CTEKOJbHOW TexHojoruu. Ileunm pans oTkura crekia H
CTEKJIOM3/IEIHH, Teun JuId 3aKkainku. [leun muis ¢pro3uHra.

Paszoen 5. Tennogvle acpecamsi 0151 npou3B0O0CMBA BANCYUWUX MAMEPUATOB

5.1. Tlpouecc oOpa3oBaHusi KJIMHKEpa B TMEYHBIX arperatax. MOKpbIi M Cyxoil cmoco0
MIPOM3BOJICTBA LIEMEHTHOTO KJIHWHKepa. (DU3NKO-XMMHYECKHE MPOLECChl, MPOTEKAIOUIe MpH OO0XKure
CBIDEBOM CMECH M TEIUIOTEXHUYECKUE XApAaKTEPUCTHKH OCHOBHBIX TEXHOJOIMYECKHX 30H IIEYHOTO
arperara.

5.2. Ileun mMokporo crocoba mpou3BoACTBa. KOHCTpYKIUS M NMPUHLIMI pabOThl BpaIIAIOIIUXCS
neyeil Mokporo crnoco0a mpousBojicTBa. IIporeccsl TemnooOMeHa BO Bpalllarolleiicss Mmedyd MOKPOTo
crioco0a MPOU3BOCTBA, YTH HHTEHCU(UKAIIMY KOHBEKTUBHOM TeIIONepeaayH.

5.3. Tleunsle arperaThl cyxoro crnocoba mnpou3BoACTBa. KOHCTpYKIMM W MPUHIMI PadOThI
3aIMeYHbIX TeJI000MeHHUKOB. KOHCTPYKIIMH U PUHIHI pabOThl pEaKTOPOB-1eKapOOHU3aTOPOB.

5.4. XonoaunapHUKH KIWHKepa. KOHCTPYKIIMUM M TETUIOTEXHUYECKHE OCOOCHHOCTH PabOTHI
XOJIOMJIBHUKOB KJIIMHKEpA MEUHBIX arperaTtoB IJs IPOU3BO/CTBA LIEMEHTHOT'O KJIIMHKEPA.

5.5. JIpyrue yCTaHOBKHM IIEMEHTHOW TE€XHOJOTMU. KOHCTPYKIMS M MPUHIMI JECUCTBUSA IIaXTHBIX
neyel M meuyedl KUILILEro cjaos s IPOU3BOJACTBA M3BECTU. ['MICOBapouYHBIE KOTJBI, YCTaHOBKH
COBMECTHOTO TTIOMOJIa U 00KHTa (CYIITKH) CHIPhEBBIX MAaTEPHAIIOB.
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Pazoen 6. Kypcosoe npoexmuposanue

6.1. KoHCTpYKTHUBHBIN U TEMJIOBOM pacdeT MPOEKTUPYEMOTI'0 TEIIOBOIO arperara. pacyeT ropeHus
TOIUIMBA; pacueT MPOU3BOJAUTEILHOCTH M OCHOBHBIX Pa3MEpOB TEIUIOBOTO arperara; TEIJIOBOW OajaHC
TEIUIOBOTO arperara; pacyer u noA0op BEHTUISATOPOB U JIMOCOCOB.

6.2. I'padnueckas yacth: 1Ba aucta ¢popmara Al.

4 O0beM yueOHOH TUCHUILIUHBI

Beero Cemectp
Bupl yueOHOM paboThI 1 2
3E Axan. g 3E Axan. g 3E Axan. u
O01mas Tpy10eMKOCTh 4 144 3 108 1 36
AUCHUILIMHBI 0 Y4e0HOMY IIAHY
Konrakruas paora — 1,33 48 0,89 32 0,44 16
ay/INTOPHbIE 3aHATHS:
6 mom uucie evd)opme 0,44 16 i i 0,44 16
HPAKMUYECKOUl N0O20MOBKU
Jlexumu (Jlek) 0,44 16 0,44 16 - -
[Tpaktuueckue 3ansatus (I113) 0,89 32 0.44 16 0,44 16
8 mom uucie 8 popme 044 16 i i 044 16
NPAKMUYLECKOU NOO2OMOBKU ’ ’
CamocrosiTesibHas padora (CP): 1,67 60 1,11 40 0,56 20
g;é{;:;maﬂ CaMOCTOSITeIIbHAsI 0.4 i 0.4
CaMocTosiTenbHOE U3y4YEHUE 167 L1 0,56
59,6 40 19,6
pa3eNioB AVCIHUILTUHBI
Buabl KOHTpOJIA:
JK3aMeH 1 36 1 36 - -
3auyer ¢ OLEHKOI - - - - + +
KonTtaktHas paboTta — 0.4 i 0.4 i i
IPOMEXKYTOUHAsl aTTECTALIMS 1 ’ ’
MOATOTOBKA K 3K3aMEHY 35,6 - 35,6 - -
Buja nToroBoro KOHTpoJIst JK3aMeH KypcoBoii npoexT
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Beero Cemectp
Bupl yue6HOM paboThI 1 2
3E Actp. u 3E Actp. u 3E Actp. u

O01mas Tpy10eMKOCTh 4 108 3 81 1 7
AUCHUILIMHBI 0 Y4e0HOMY IIAHY
Konrakruas paora — 1,33 36 0,89 24 0,44 12
ayIMTOPHBIE 3aAHATHA: ' ' ’
6 mom uucie 6 ghopme
HPAKMUu4ecKkoll n0020MmoeKu 0,44 12 ) ) 0,44 12
Jlexuuu (Jlek) 0,44 12 0,44 12 - -
[Tpaktrueckue 3ansatus (113) 0,89 24 0.44 12 0,44 12
8 mom uucie 8 popme 044 12 i i 044 12
NPAKMUYECKOU NOO2OMOBKU ’ ’
CamocrosiTesibHas padora (CP): 1,67 45 1,11 30 0,56 15
KoHTakTHas caMmocTosiTeNbHasI 1,67 0.3 i 0.3
padora 1,11 0,56
CaMocTosTenbHOE U3yueHUe 447 ' 30 ’ 147
pa3aenoB UCHUILINHBL ' '
Bujabl KOHTPOJIS:
JK3aMeH 1 27 1 27 - -
3auyer ¢ OLEHKOI - - - - + +
KonrtaktHas pabota — 03 i 03 i i
IIPOMEXKYTOUHAsl aTTECTALIUSI 1 ’ ’
MIOATOTOBKA K 3K3aMEHY 26,7 - 26,7 - -
Buja nToroBoro KOHTpoJst JK3aMeH KypcoBoii npoekT

AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUIIIMHBI
«MarepuaJjioBe/ieHHEe B TEXHOJIOTMU TYTOMJIABKHX HEMETANIHMYECKHUX
U CWJINKATHBIX MaTePUATOB)»

1 IHeap AUCHMIUVIMHBI — TPHOOPETEHUE CTYACHTAaMU 3HAHUM, HEOOXOIUMBIX s
CaMOCTOSITEITFHOTO ~ PEIICHHSI BOIPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepuaioB 00OPYIOBAHHS
MIPOM3BOJICTBA TYTOIJIABKUX HEMETAINTMYECKUX U CHIIMKATHBIX MATEpUANIOB, a TAaK)Ke€ HKOHOMUYECKUX H
9KOJIOTMYECKUX (PaKTOPOB.

2 B pe3yabTaTe H3yYeHUs] JUCHUILINHBI 00YYAIOLIUIICS T0JI5KEeH:

Obnadams CIETYyIONTUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKECHHUS

VK-2.2; VK-2.4; YVK-2.10; IIK-2.1; IIK-2.2; [IK-2.3.

3uamo:

- KJIaccu(UKAIHIo, CTPYKTYPY, COCTaB U CBOWMCTBAa MaTEpHUAaJIOB, UCIIOJIb3YEeMbIX, B YaCTHOCTH, B
TEXHOJIOTUSX TYTOTUIABKMX HEMETATMYCCKUX M CHITMKATHBIX MaTePHAIIOB;

- MapKHpPOBKY MAaTE€pUAIOB, HCIOJIb3yeMbIX, B YAaCTHOCTH, B TEXHOJOTHSX TYTOIUIABKUX
HEMETATMYCCKUX U CHIIMKATHBIX MaTepUAJIOB, IO POCCUHCKHUM CTaHIapTaM;

- OCHOBHBIE KOHCTPYKIIMOHHBIE M (DYHKIIMOHAIBbHBIE MaTepuaibl MPOW3BOJACTBA TYTOIUIABKUX
HEMETATMYCCKUX U CHIIMKATHBIX MaTepUaJIOB;

Ymems:

- panMOHAIBHO MMOJ00paTh KOHCTPYKIIMOHHBIA MaTepHall JUIS XHUMHKO-TEXHOJOTHYECKOTO
mporecca (peakTopa, ammaparta, MAIlIMHBI) C Y4€TOM METOJIOB 3alllUThl OT BO3MOKHOTO BO3ICHCTBUS
TEXHOJIOTUYECKON CPEIbI;

Braoems:

- METOJIaMH OIIPECIICHHUs] CBOMCTB MAaTE€pUajOB, MCIOJB3YEMbIX, B YaCTHOCTH, B TEXHOJOTHSIX
TYTOTUIABKUX HEMETAINTMYECKUX U CHIIMKATHBIX MaTepUAJIOB;
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- JaHHBIMM JUId [pPHUHATUS KOHKPETHBIX TEXHUYECKUX peIleHUH mpu  pa3paboTke
TEXHOJIOTUYECKUX ITPOLIECCOB MPOU3BOACTBA TYTOIUIABKUX HEMETAJUIMYECKUX U CUJIMKATHBIX MaTEpHUajIoB
C TOUKH 3PEHUS TEXHUKO-IKOHOMHUYECKOH IPPEKTUBHOCTH.

3 Kpartkoe conep:kanue JMCIHIIIHHbI

Pazoen 1. Beeoenue. @usuxo-xumuueckue 0CHOBbL MAMEPUALOBEOEHUS.

MarepuanoBeieHue Kak Hayka: [IEJH, 3aJa4d W 3HadeHWe NuciuIumHbl. OO0mue TpeboBaHus,
IPEIbABISEMBIE K MaTepuagaM B 3aBUCHUMOCTHM OT YCJIOBHM HCIIOJIB30BAHHS WM OKCIUIyaTalUu.
PazButne Hayku o Martepuanax. Ponb pyccKMX y4YeHBIX B Pa3BUTHM HaykH. JlocTukeHust B 00JacTH
CO3JIaHMsI HOBBIX MAaTepHaJOB, TEXHUKO-3KOHOMHUYECKass 3(PQPEKTUBHOCTb MX NPUMEHEHUS. 3HAueHHE
MaTEepHaJiOB B Pa3BUTHH XMMUKO-TEXHOJIOTUYECKHUX MPOLIECCOB U 00ECIIeYeHUH UX 0€301MacHOCTH.

OcHOBHBIE TIOHATHSA O CTPOCHHUH, CTPYKTYyp€ M CBOWCTBAaX MaTepuayloB. MeToasl H3ydeHUs
CTPYKTYPBI U CBOWCTB MATEPHUAIIOB.

Crpoenne MatepuasioB. OCHOBHbIE THIIBI KpUCTAJUIMYECKMX pemieTok. Kiaccudukamus
KpUCTAJIJIOB IO THUMaM CBSI3U. AHM30TPOINHs CBOMCTB KpUCTALUIOB. CTpOEHHE pEeabHBIX KpPUCTAJLJIOB.
JedekTbl peanbHBIX KPUCTAIOB W HUX BIUSHME Ha CBOWCTBA MeETalJIOB U crulaBoB. CBoMcTBa
aucnokanui. JlmarpaMMa «mioTHOCTh A€(PEeKTOB-TIPOYHOCTRY. KpHcTammu3amuss METauioB U CIUIABOB.
CamornpousBonbHas Kpucramusanus. HecamonpousBosibHas Kpuctamiu3anus. AMOp(dHbIe MaTepuasbl.
AnnoTponu4ecKkue npeBpaeHus: METAJIOB.

CpoiictBa MmarepuanoB. Ilokazarenu cBoiictB. Knaccudukauus cBoiictB. MexaHuueckue,
¢busnveckne, XUMHUUECKUE, IKCIUTYaTallMOHHBIE U TEXHOJOTHYECKHE CBOIcTBa MarepuainoB. [lokazarenu
MEXaHUYECKUX CBOWCTB, OIpeJeNsieMble NPU CTATHUECKUX MCHBITAHMSAX Ha PACTSHDKEHUE U U3THO.
Metopl onpeienieHns TBEpAOCTH MaTepuanoB. [Tokazareny MeXaHUYECKUX CBOMCTB, OIpeiesieMble IPU
JUHAMUYECKHUX M LIUKJINYECKUX UCIIBITAHUSAX.

OcHOBBI TEOpUH CIIAaBOB. JlMarpaMMbl COCTOSHUSL CILIaBOB. TE€pMHUHBI U  OIpEAETCHUs.
JlnarpamMmsl — «COCTaB-CBOMCTBO». Da30BbIN COCTAB CIIABOB. 3aBUCUMOCTh MEX/y CBOMCTBAMH CILJIABOB
u tunoM auarpammel coctosinus. [Ipasuno H.C. Kypnakoga.

Pasoen 2. Memannuueckue mamepuansi

Kene3o u crnassl Ha ero ocHoBe. Ctanu U yyryHsbl. JKenesoyriepoauctsie criiaBbl. CTpYKTYpBI
CIJIaBOB  JKeJIe30-yriepoa. JluarpamMmbl COCTOSHHUS Kene30-LeMeHTUT. KommnoHeHTs, ¢a3pl u
CTPYKTYpPHBIE COCTaBIIAIONINE CTalIel 1 O€NbIX YyTyHOB.

KOHCTpYKIIMOHHBIE METAJUIMYECKNE MAaTepUaibl. YTJIEPOJUCTBIE U JIETUPOBAHHBIE CTalH.
Krnaccudukanus craneil, onpeneiaeHne MOHATUS KadecTBa cTaiu (TpeOoBaHMSA K KauecTBY). Brnusuue
yriepoja M TIOCTOSHHBIX (TEXHOJOIMUECKHX) MpUMeced Ha KadeCTBO CTalM, METOAbI YIy4IlEeHHUs
KayecTBa CTajlu (TOBBIIIEHHE €€ KOHCTPYKLIMOHHON MPOYHOCTH). BinsHue jerupyromux 31eMeHTOB Ha
coiicTBa ctanu. KoHcTpykunonsslie cramu. MHcTpymeHTanbHble ctanu. Knaccudukanus yriepoaucTbix
U JIETUPOBAaHHBIX cTaned. MapkupoBka craneil UyryHel u TBepable cruiaBbl. CBONCTBAa M Ha3HAuY€HUE
yyryHa. Ilpomnecc rpaduruszanuu. UyryHel cepble, Oenble, KOBKHE, BBICOKONPOYHBIE, UX CBOMCTBA,
00acTh MPUMEHEHUSI, MAPKUPOBKA.

Tepmuueckas o6paboTka. Teopus U nMpakTHKa TEPMUYECKOH U XHUMHUKO-TEPMUUYECKON 00paboTKH
METaJIJIOB U cIU1aBoB. [Ipupoaa, MEXaHU3M U YCIOBUS MIPOTEKAHUS CTPYKTYPHBIX MPEBPALICHUH B CTaIH.
Bunsl repmuueckoit 06pabotku cranu: omxur I u Il poaa, monHbIi 1 HENOIHBIN OTKUT, HOPMAJIU3ALKUS,
3aKajika, OTIYCK. 3aKaJMBaeMOCTh U MPOKAIMBaeMOCTh crajeil. BnusHue tepmudeckoid oOpabOTKM Ha
MeXaHUYeCKHe CBOMCTBa cTany. PU3nuecKue OCHOBBI XUMHUKO-TEpMUUEcKoil 00paboTku. Juddy3nonnoe
HACBILIEHUE MMOBEPXHOCTH CTallM HeMeTalaMu. Bunbl u cnocoObl 1eMeHTanuu. A30TUPOBAaHUE CTaJIH.
Huddysnonnas merannuzanus. MoHHas XUMUKO-TepMUdecKas 00paboTKa.

[[BeTHBIE METAIIIBI U CIIJIAaBBI HA X OcHOBE. OO0IIas XapaKTepUCTHKA U KJIACCU(PUKALUs MEIHbIX
criaBoB. JlaTyHu, OpOH3bI, METHO-HUKENIEBbIE CIU1aBbl. OO0Ias XapaKTepUCTUKA aJTFOMHUHHUEBBIX CIUIABOB.
Hedopmupyemble altOMUHUEBBIE CIUIABBI, JIMTEHHBIC aTOMUHHMEBBIE craBbl. OOIIas XapaKTepUCTHKA
MarHueBbIX CIIaBOB. JleopMupyeMble MarHueBble CIUIaBbl. JIUTeiiHbIE MarHWeBbIE CIUIaBBl. TUTaH U
CIUIaBbl Ha OCHOBE TUTaHA. BiusHWE JIETUPYIONIMX 3JIEMEHTOB HA CTPYKTYpy M CBOWCTBAa THUTAHOBBIX
CIUIaBOB. bepuiuinii U cIu1aBbl HA €r0 OCHOBE. TyromiaBKue METaslIbl U CIIJIaBbl HA X OCHOBE.

[TopomkoBble MeTauIMdeckHe Marepuanbl. Marepuanasl ¢ OCOOBIMH  3JIEKTPHUECKUMHU
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CBOMCTBaMH.

Paszoen 3. Ocnosvl koppozuu memannos. Ilpunyunst u Memoowvl 3auumsl 0m KOppo3uu

OcHoBHBIE TpUYUHBI  KOppo3uun MetaysioB. [lokasarenu  kopposuu. Kiaccudukamms
KOPPO3MOHHBIX MPOLECCOB. XuUMUYecKas Koppo3us. ['azoBas kopposus. Kopposuss B KHIKOCTIX —
HERJIEKTPOJINTaX. DIEKTpoXuMuieckas koppo3us. Kuneruka snektpoxumuyeckoil kopposuu. Kopposus
METaJUIOB B YCIOBUSX TEXHOJIOTHYECKUX CPEJl XUMUYECKUX TPOU3BOJICTB.

[IpyHIMIIBI ¥ METOABl 3allUTBl OT KOppo3uu. Koppo3HMOHHOCTOIKHME MEeTauIMYecKue Hu
HEMETaJUIMYEeCKUuEe MaTepuasibl. MeToAbl 3alllMThl MAlllUH W annapaToB XMMHUYECKHX MPOU3BOACTB OT
Koppo3uu. MTHruOUTOPBI KOPPO3UH. DIIEKTPOXUMHUUECKAs! 3aIUTA. 3aIIUTHBIC TOKPBITHSL.

Pazoen 4. Hememannuueckue mamepuanul

Martepuanbl Ha OCHOBE BBICOKOMOJIEKYJIAPHBIX coelrHeHUH. CTpoeHrne U CBOMCTBA IMOJIMMEPOB.
TepMmopeakTUBHBIE M TepMOIUIaCTHUHBIC MonuMepbl. CTpoeHue U cBoMcTBa MmiactMacc. OCHOBHbIE
Pa3HOBUAHOCTH MPOMBIIUIEHHBIX OJUMEPOB U IIacTMacc. ['a30HanoIHeHHbIE 1aCTMACCHI.

Oco0OeHHOCTH CTPOEHHS, CBOWCTBA PE3WHOBBIX MaTepuajioB. Pe3wHBI 00Iero Ha3HAYCHWS,
CHelHalbHbIe PE3UHBI U 00JaCTU UX IPUMEHEHHUSL.

Jlakokpacounsie matepuansl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, TpPyHTOBKAa,
HIMaTIeBKA.

Kepamuueckue marepuansl. KOHCTpyKIIMOHHAsI, MHCTPYMEHTaJIbHAs W TEXHHUUYECKas KEpaMHKa.
Heopranunueckoe crekno. Knaccudukamus crekon mo Ha3HAYeHHIO U oOyiacTu npuMeHeHus. CHUTabl.
I'padut. Acbect. CoiicTBa 1 00IaCTH IPUMEHEHHSL.

CmazouHble Macia, IJIaCTHUYECKHE CMas3Ku, TBEpAble CMa304yHble Marepuaibl. (CMa304HO-
OXJIaKJAIOLINE KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTEPHAIIBI.

AHTHUQPUKIINOHHBIE METAJUTMYECKUE U HEMETAININYECKUE MaTepUaJIbI.

Komnosumnmonnsie matepuansl (KM). OOmiast xapakTepucThka KOMIO3UIIMOHHBIX MaTepHAalloB.
HucnepcHo-ynpouennbie KM, cioucteie KM, Bonokuucteie KM. Komnosunmonnele Marepuasibl Ha
MeTalmu4yeckod u  Hemeraindeckol ocHoBe. CAIl (crieyeHHblE aANMIOMHUHHEBBIC TOPOIIKH).
ApMupoBaHHBIE TIOJIMMEPHBIE MaTepualbl. Kepamudeckue KOMMO3UIIMOHHBIE MaTepUaNbl. Y TIEPOIHbIE
KOMITO3UIIMOHHBIE MAaTE€PHAIIbI.

[ToHsTHSA 0 HAHOTEXHOJIOTUSX, HAHOMaTepuaiax. [[puMeHeHrne B MPOMBIIIJIEHHOCTH.

Bnusaue oOnmydeHHs Ha CTPYKTypy, MEXaHHYECKHE CBOMCTBA M KOPPO3MOHHYIO CTOMKOCTH
MarepuaioB. PainaimioHHOCTOMKHE CTaIN U CIIaBHI.

Paszoen 5. Dxonomuuecku 060cH08aHHbII 8b100p MAMEPUATO8

Bp100p KOHCTPYKITMOHHBIX MAaTEPHUAJIOB JIJIi KOHKPETHOTO TEXHOJIOTMYECKOTro mporiecca. Beioop
MaTepualoB JJsl IPOU3BOICTBA TYTOIUIABKMX HEMETAJIUIMYECKUX M CHIIMKAaTHBIX MarepuanoB. Kputepuu
U aIrOPUTM BBIOOpPA KOHCTPYKIIMOHHBIX MaTE€pHaIoB. OJKOJOTMUECKHME W SKOHOMUYECKHE aCHEeKThI
MaTepualoOBEICHUS U 3alIUThl MATEPUATIOB OT KOPPO3HH.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0BbEM TUCHUTUIUHBI

Bunsl yueOHoM paboThI 3B Axazu | Actp.d

OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108 81
KonTakTHas padora - ayANTOPHBIE 3aHATHS: 0,9 32 24
Jlexmnm (JIek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
2,1

CamocTosiTenbHOE U3YUYECHHE Pa3/IeNIOB AUCITUILIMHBI 75,8 56,85
Buj HTOroBOro KOHTpOJIS: 3auer
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AHHOTauus padoyeil NporpaMMbl JUCUMILTHHBI
«MuHepanorus ¥ Kpuctaaaiorpadgus TyromiaBKuX HeMeTAUINYEeCKUX H CHIHKATHBIX
MaTepHaIoB»

1 Heab AUCHMIUVIMHBI — TPUOOPETCHHE CTYICHTAMHU 3HAHWA OO0 OCHOBHBIX TOHSTHSX
KpucTayorpaguu, KpUCTAUIOXUMUW, MUHEPAJOTUU U neTporpaduu i MOHUMaHHUS B3aUMOCBS3U
BHYTPEHHEIO CTPOCHHSI TBEPJOr0 Tejla ¢ ero (U3MKO-XUMHUYECKUMHU CBOMCTBAMHU [UIS YIIPaBICHUS
CTPYKTYpO U KaYeCTBOM TEXHUUYECKUX MATEPUAIIOB.

2 B pe3yabTaTe H3y4eHUs] JUCHUILINHBI 00yYAIOLIUIICS TOJIKEH:

Obnadoams cleAyoIUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

VK-1.1, VK-1.4, VK-1.5, [IK-2.1, IIK-2.2, [IK-2.3.

3namy:

— OCHOBHBIE MTOHATHUS KpUCTAIUIOTpaduH;

— OCHOBHBIE MMOHATHUS KPUCTANIOXUMUU;

— OCHOBHBIC ITOHSTHS MHHEPAIIOTHH U TIETPOTpaduu.

Ymemns:

—  OIpEeNeNsATh OCHOBHBIE KpHCTALIOrpanIecKue XapakKTePUCTUKH UICATBHBIX KPHCTAIJIOB;

— OMpeAeNsiTh OCHOBHBIE KPUCTANIOXUMUYECKUE XapAKTEPUCTHKU KPUCTALITMYECKUX CTPYKTYP
KpPHUCTAJIOB,;

— OMpeAensiTh OCHOBHBIE KPUCTAITIOONTHUYECKHE XapaKTEPUCTUKH MHUHEPATbHOTO ChIPbS U
TEXHUYECKUX TPOJTYKTOB;

— TOPOBOAMTH KpHcTauiorpapuyeckoe, KpUCTALIOXUMUYECKOE U MUHEPATIOTHUECKOE OMHMCAHUE
MHUHEPAIBHOTO CHIPBSI CHIIMKATHOMN MPOMBIIILUIEHHOCTH.

Braoemy:

— METOJIUKOH omucaHusi MOp(oIOTHU KPUCTAILIOB,

—  METOJIUKOH OMHCAHUSI OCHOBHBIX THIIOB KPUCTAIITMUYECKUX CTPYKTYD;

— METOJIWKOI NMPOBEACHNUS aHaJIM3a MUHEPAJIOB, TOPHBIX ITOPOJI M TEXHUYECKOTO KaMHS.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pazoen 1. Kpucmannoepagus

Kpucrannuueckas CTpyKTypa U XapaKTepHble CBOWMCTBAa KpHCTauioB. CUMMETpHUS KPHUCTAJIOB.
@DopMBI UACATHLHBIX U PEATBHBIX KPUCTAJIIOB.

Paszoen 2. Kpucmannoxumus

Kpucrammoxumudeckue XapakTepUCTUKH CTPYKTYP KpUCTAUIOB. OCHOBHBIE CTPYKTYpPHBIC THITBI
KpUCTAITNYECKHX BemecTB. CTPyKTypa OCHOBHBIX MOAM(HUKAIUN KpeMHE3eMa U CTPOCHHUE CHUIUKATOB.
WnenTudukanisi KpUCTAJUIMYECKHX BEIIECTB C TIOMOIIBI0 PEHTTE€HOCTPYKTYPHOTO U PEHTT€HO(A30BOTO
aHaIIM30B.

Pazoen 3. Munepanoeus u nempoepagus

Baxkneiiime Kkiacchl MUHEPANOB M WX JUArHOCTHKA MO (DU3MKO-MEXaHHMUYECKUM CBOMCTBaM.
CucremaTtka TOpPHBIX TOPOJ ¥ WX JHArHOCTHKA 10  (PU3MKO-MEXaHUYECKUM CBOHCTBAM.
Kpucrannoontudeckre METO bl HCCIIEIOBAHUS MUHEPATBLHOTO CHIPbS U TEXHUYECKUX MPOTYKTOB.

4 O0beM yueOHO# JUCUMIIJIMHBI

Bup yueOHoii padoThl 3E06LeM ;{;:;y:{nnm:,;p. a

OO0mas TPy10eMKOCTh THCITUTLTHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48 36

6 MoM uucie 6 hopme nPpaKmuuecKoli H0020moseKu 0,44 16 12
Jlexumn 0,44 16 12
[Tpaktryeckue 3anstus (I13) 0,89 32 24

8 MOM Uuciie 8 hopme NPaKmu4eckol no020moeKu 0,44 16 12
CamocTosiTe1bHAs1 padoTa 1,67 60 45
KoHTtakTHas camocTosTenbHas pabota 1,67 0,20 0,15
Buj HTOroBOro KOHTpOJIs: 3auer
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AHHOTanuA padoyeil MPOrpaMmMbl IUCUUNIMHBI
«XuMHYeCKAas] TEXHOJIOTUS TYTOIJIABKHUX HEMETAJUINYeCKHX
U CWIIMKATHBIX MAaTEPUAJIOB)»
1 Heap AUCHMIUIMHBI — TOJYYCHHE OOYYAIONIMMHUCS TPEICTABICHUNM 00 OOIIMX OCHOBaX

TEXHOJIOTUI TYroOIJaBKUX HEOPraHMUYECKUX U cuiMKaTHbIX marepuanoB (THCM) u oOydeHue ocHOBaM
TEXHOJIOTHYECKHX MPOIECCOB 00pa0OTKHM CHIIMKATHBIX MAaTEPHUAJIOB U BHIPAOOTKA HABBIKOB OPTaHHU3AI[UN
TEXHOJIOTUYECKHUX CXEM, TIO3BOJISIONINX TPOU3BOIUTE U3/ENIUA C 3aJaHHBIMU XapaKTEPUCTUKAMH.

2 B pe3yabTaTe M3y4eHUS IMCUMILIUHBI 00yYaI0 M IACH OJIZKEeH:

Obnadoams cleAyoIUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:

IIK-1.1; [IK-1.2; IIK-1.3; [IK-5.1; IIK-5.2; I[IK-5.3

3namo:
KJIACCU(UKAIIUIO OCHOBHBIX BHJIOB CHIIMKATHBIX MAaTEPUAIOB U U3/ICIINN;
CBIPBEBYIO 0a3zy TEXHOJOTHMH BSIKYIIMX MaT€pUANIOB, CTEKJIOM3ENNN, CHUTAIOB, KepaMHUYECKHX
W3/IeNIMHA U OTHEYIOPOB U MIPUEMBI UX MTOATOTOBKU U KOHTPOJISI KAUeCTBa,
TEXHOJIOTHYECKUE CXEMBI MOJIYyYEHUS Pa3IMYHBIX TUIIOB CUIIMKATHBIX MaTepUAIOB U U3/I€JIUN U BUJbI
000pyI0BaHUs, UCIIOIB3yEMbIE ISl MX PEeaTH3alnu;
CHOCOOBI TPUTOTOBICHHUS CBHIPHEBBIX CMeceil, (OopMOBaHMs, CYIIKH, BBICOKOTEMIIEPATypHOM
00pabOTKH CHIIMKATHBIX MaTEPUAJIOB U U3]ICIHIA;
OCHOBBI (PM3UKO-XMMHUYECKHX MPOIIECCOB, MPOTEKAOIINX MPU CUHTE3€ CTEKJIA, KEPAMUKH, BXKYIIIUX
U CTEKJIOKPUCTAININYECKUX MaTepUasoB;
CBOMCTBA CHJIMKATHBIX MAaTepUATOB M WX B3aUMOCBS3b C TEXHOJOTMYECKUMHU (PaKTOpaMH, a TaKKe
CIOCOOBI M TPHEMBI, OOECIEeYMBAIOIIME IIONYYCHHUE W3JEINUHA M MaTepUAIOB C 3aJaHHBIMH
CBOMCTBaMH;

Ymemp:
BBIOMpATh CHIPHEBBIC MATEPUATIBI IS PEAIU3AMH TEXHOJIOTHUYECKHUX MIPOIECCOB MOYUEHUS U3IETHA
W3 CTEKJIa, KEPAMHUKHU U BSDKYIIMX MaTepUasIOB;
pPacCcUMTHIBaTh COCTaBBI CHIPHEBBIX CMeceil, 00eCTeYnBaIONINX MOTYyYSHHE CHUJIMKATHBIX W3JENHA U
MaTepHuasoB C 33IaHHBIMH CBOMCTBAMU;
BbIOMpaTh Haunbosee 3G (EeKTUBHBIE TEXHOJIOTMUYECKHE CXEMbl M PEXHMBl Ha Pa3HBIX Iepeaenax
MIPOU3BOJICTBA CUJIMKATHBIX MAaTEPUATIOB U U3/ICIHII;
KOHTPOJIMPOBATh KAU€CTBO MOJIYyYaeMbIX MAaTEPHAJIOB U U3EIINN;
MPOU3BOJUTH PACUYEThl MO TEXHUKO-DKOHOMHUYECKOMY OOOCHOBAHHUIO TEXHOJOTUYECKHX CXEM
MIPOU3BOJICTBA CUJIMKATHBIX MATEPUAJIOB U U3EIHIA.
IIPOBOJIUTH AHAJIN3 HAYYHOM, TEXHUYECKON M HOPMAaTUBHON JOKYMEHTALUU

Braoemy:
METOJIaMU U CPEICTBAMU TEOPETUYECKOTO0 M HSKCHEPHUMEHTANbHOIO HCCIIEOBAaHUS IPOLECCOB
CUHTE3a, U3yYEHHUsl CBOMCTB TYTOIJIABKUX HEMETAINTMYECKUX U CUIIMKATHBIX MAaTEpPUAJIOB;
MpueMaMyd  TPOCKTHUPOBAHMSI COCTABOB CBIPBEBBIX CMECEH, 00€CTeUnBaIONIUX IOTYYCHUS
MaTepUasoB U U3AETUH C 3aJaHHBIMU (DU3UKO-XUMUYECKIMH, MEXaHUYECKIUMH H XY105KeCTBEHHBIMH
CBOMCTBaMHU;
3HaHUSAMH 00 OCHOBHBIX TIpolleccax W OOOpYyIOBaHUHM, OOECIEUMBAIONINX IPOBEICHUE
TEXHOJIOTUYECKHX MPOLECCOB, 00ECMEUNBAIOIINX BHICOKOE KaU€CTBO MPOAYKLINH;
METOJIaMU TPOBEJEHUS CTAaHAAPTHBIX HCHBITAHUN TIO0 OMpPENeNICHUI0 (PU3UKO-XUMHUYECKUX U
(hU3UYECKUX CBOMCTB OCHOBHBIX BHJIOB TYIOIUIABKUX HEMETALTUYECKUX M CHJIMKATHBIX MaTEPHAIIOB
— KepaMUKH, CTEKJIa, BSHKYIIUX MaTepUAIIOB;
METOJaMH pacueTa IKOHOMUIECKOH 3(P(HEKTUBHOCTH TEXHOJIOTHISCKUX PEIIEHUN U TTPOCKTOB;
paIMoHaIbHBIMU TPUEMaMHU TTOUCKA U UCTIONIb30BaHUS HAyYHO-TEXHIUYECKOH HH(POpMAIUH.

3 Kparkoe coaepxxanue JUCUMILIHHBI

Pa3zoen 1. Obwasn mexnono2us ajcyuux Mamepuaios

1.1 O6miast TeXHOJIOTHYECKAsI CXeMa MPOU3BOJICTBA BSHKYIIUX MaTeprasioB. OCHOBHBIC TEPMUHBI 1

MOHATHUSA, UCIOJIb3yeMble B TEXHOJOTHMU BSKYIIMX MATEPHAIIOB, METOJbl OLIEHKH KayeCTBa BSDKYIIHUX
MatepuaioB.  OOmass  TeXHOJIOTWUYECKass  cXeéMa  MPOM3BOACTBA  BOXKYIIUX  MaTepHalioB,
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MOCJIEIOBATEILHOCTh TEXHOJIOTMYECKUX TIEPEACNIOB M 3ajJaud, pemaeMble Ha HuX. Knaccudukanus u
XapaKTEePUCTUKA CBHIPbEBBIX MAaTEPUAIOB [UJIi MPOU3BOJACTBA BSDKYIIMX MarepuaioB (kapOoHATHOE,
VIMHACTOE,  KapOOHATHO-TJIMHUCTOE, TJWHO3EMUCTOE U  Cyidb(aTHOE CHIphE, JOMEHHBIE U
ANeKTpoTepMOPochOpHBIE MITAKH, 30JIbI).

1.2. T'unicoBbie BsiKymMe. TeXHOIOrHs, CBOMCTBA M INMPUMEHEHUE THUIICOBBIX BSIKYIIMX Bubl
TUINICOBBIX BSDKYIIMX W CXEMbl HMX MPOU3BOACTBA. Jlermaparanusi TUNCOBOTO KamHs. TexHomorus
MIPOM3BOJICTBA CTPOUTEILHOTO U BRICOKOIIPOYHOTO rurica. OCOOCHHOCTH KPUCTAITNYCCKON CTPYKTYPHI O
u -CaS04:0,5H20. TBepaeHne rUNICOBBIX BSIKYILUX.

1.3. M3BecTkOBbIE MW MarHe3vajbHble BsDKyIIME. TEXHOJIOTHs, CBOWCTBA, IPUMEHEHUE
M3BECTKOBBIX M MAarHE3MAIbHBIX BSDKYIIMX. BHUIbI M3BECTKOBBIX BSXKYIIMX MarepuanoB. ChIpbeBbIC
MaTtepuayibl U CXEMbl MPOU3BOJCTBA HETAIICHOW HM3BECTU. TEXHOJOTMYECKHE MapameTphl Ipoiiecca
MOJTYYEHUS] OKCH/IA KAJIbLIMSI B IIAXTHBIX U BpallAlOIIUXcs nevyax. [ uaparanus 1 TBEpACHUE U3BECTKOBBIX
BSDKYIIMX U UX CMECEW C ILJIAKOM, IYyLIOJaHaMHU, KBaplLIEBbIM MECKOM U T.A. TBepaeHue M3BECTKOBO-
KPEMHE3EMHUCTHIX KOMITO3UINI TPU THAPOTEPMANIBbHON 00paboTke. OCHOBHBIC BHIBI U3/ETUIl HA OCHOBE
M3BECTKOBO-KPEMHE3EMUCTHIX BKYIIUX M O0JACTH UX IpUMEHEHHUs. Pa3HOBUIHOCTH MarHe3ualbHbBIX
BsDKyIIuX BemniecTB. ChIpbeBbIE MaTepHalbl W TEXHOJIOTHS WX TIOMyYeHHs. 3aTBOPUTENH IS
MarHe3uallbHbIX BSOHKYIIUX BEIIECTB, TUApaTalus U crenuduka ux TBepacHus. CBoiicTBa U MPUMEHEHUE
KayCTUYECKOT'0 MarHe3uTa U KayCTUUECKOTO JI0JIOMHTA.

1.4. IloptnanauemenT. TexHosOrus, CBOMCTBA U NMPUMEHEHUE MOPTJIAHALIEMEHTAa. XUMUYECKUN
COCTaB KJIMHKepa. Poib OTIENbHBIX OKCHMIOB B KIMHKepe. ['MapaBinyeckuil, KpPEMHE3EMHUCTBIM U
TJIMHO3EMUCTBIA MOy, KO3((UIMEHT HACBHIIEHUS KIMHKEpa U3BECThI0. MUHEpaIoruuyeckuii cocTaB
KJIIMHKepa. XapaKTepUCTHKAa OCHOBHBIX MMHEpPAJOB U WX CBoHcTBa. (CXeMbl MPOU3BOJICTBA
MOPTJIAHIEMEHTa Pa3IMYHBIMH  CIOCOOAMH: MOKPBIM, CYXHM, KOMOMHHPOBaHHBIM. TeXHHKO-
SKOHOMHUYECKHUE MPEUMYIIECTBA KXKIOT0 U3 HUX. TEXHOJOTUYECKOe 3HAUCHIE MUHEPATHHOM MPUPOIBI U
¢bu3nyecKux CBOMCTB ChIphsi. Ponb 100aBOK, BBOJMMBIX B CBIPREBYIO CMECh M TMOPTIAHAIEMEHT.
JHpobGienne u u3MenbYeHHE ChIphEBhIX MaTepuaioB. [loroToBka U KOPPEKTUPOBAHUE CHIPHEBOM CMECH.
[Tporiecc obpa3zoBaHusl KIMHKEpa BO BpaIIArOMIMXCS MedyaxX. TeXHOJIOTHYecKre 30HbI BO Bpalllaroliencs
neyd. XUMHUKO-MUHEPAIOTHYECKHE M (PU3UUYECKHE TPEBPAIICHUS O0XKUTraeMoro Marepuaia Io JJIMHE
neun. OxJaxaeHue KIuHKepa. XOJOAWIbHUKH. M3MmenbueHHe KIMHKEpa M IOJIYyYeHHE LIEMEHTA.
XpaHeHue, ymakoBKka W OTrpy3ka memeHTa. Kontponb mnpousBoicTBa. ['maparanusi KIMHKEPHBIX
MUHEpaNoB. XUMHYECKH U (Ha30BBIl COCTaB MPOAYKTOB BBICOKOTEMIIEPATYPHOTO CHHTE3a M €ro
BIIMSIHME HA THUAPABIMYECKUE CBOMCTBA BXKYIIMX MarepuaioB. [Iporeccsl TBepeHus u popMupoBaHUs
CTPYKTYpPBI LIEMEHTHOTO KaMHsA. Koppo3usi nopTiaaHALIEeMEHTHOTO KaMHsI.

1.5. CnenuanbHble 1IEMEHTHI. TeXHOJIOTHs, CBOMCTBA M NMPUMEHEHHUE CIEIUATbHBIX IIEMEHTOB.
[TymionanoBele U MIIaKOMOPTIaHaIleMeHThl. COCTaBbl, OCHOBHBIE CBOWCTBA, OCOOCHHOCTH TEXHOJIOTHH U
oOyacTu mpuMeHeHUs. bemblif U 1BETHBIC TIEMEHTHI. TaMITIOHAXXHBIE IIEMEHTHI. [ THHO3eMHUCTHIN 1IEMEHT.
XUMHUKO-MUHEPATIOTHYECKUIT COCTaB, CIOCOOBI TONydYeHUs U cBoiicTBa. OOMacTH NpUMEHEHUS.
Pacmmpsitommuecss  1ieMeHTHI  Ha  OCHOBE  TMOPTIAHAIIEMEHTa M TJIWHO3EMHUCTOTO  IIEMEHTA,
Cynb(hOaTOMUHATHBIE U CYTb(HOodEepPUTHBIC IIEMEHTHI.

Pazoen 2. Obwas mexnonocusi kepamuku u 0eHeynopos

2.1. BBeaenne B TeXHONIOTHUIO Kepamuku. CTpykTypa Kepamudeckoro marepuana. OCHOBHBIC
TEPMUHBI W TIOHATHS, HCIIOJB3yeMbIe B TEXHOJIOTMM KepaMHUKH u orHeynopoB Kiaccudukamms
KepaMUYeCKHX MaTepHuajJoB M H3JAETUil MO COCTaBy, CTPYKType U oOmactsaMm mnpumeHeHus. OOrias
TEXHOJIOTHYECKAasi CXeMa IPOU3BOJACTBA KEPAMHKH, TOCIEAOBATEIILHOCTh, HA3HAYEHWE W CYIIHOCTh
TEXHOJIOTUYECKHX MEPEICNIOB U 3aJ]a4, PelIaeMble Ha HUX — MTOJATOTOBKA CHIPhEBOI cMecH, (hopMOBaHue,
CyIIIKa, OOXKHT.

3.2. CoIpbeBble cMecH B MPOU3BOJCTBE KEPAMHUKHU U CIIOCOOBI UX MOATOTOBKH. Knaccudukanus u
XapaKTePUCTUKA CBHIPHEBBIX MATEPHAIOB ISl MPOU3BOACTBA TPAMAUIIMOHHON KepamMuku. ChIpbe A
MPOM3BOJICTBA OTHEYIOPOB M TEXHUYECKOH ((yHKIIMOHATBHOW) KepaMUKH. [lOATrOTOBKA CHIPHEBBHIX
MarepuayioB. [IpuHUUNBI pacyeTa ChHIPHEBBIX CMece. THMIBI CBHIPHEBBIX KEPAMUUYECKHUX Macc.
[TpuroToBneHne CHIPHEBBIX CMECE MOKPHIM U CYXHM CIocoO0oM, 000pymoBaHWE, WCIOIb3yeMOe MpH
JTOM.
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2.3. O0mue TeXHOJIOTHYECKUE MPHUHITUIBI TPOU3BOACTBA KepaMuieckux uzaenuil. opmoBanue
KepaMHu4ecKoro noiygpadpukara: miacTudeckoe (GopMOBaHUE, JTUThE U3 BOAHBIX CYCHECH3HMH, JUTHE MO
nasienreM). CyIlHOCTh MPOLIECCOB U MpUMEHseMoe o0opynoBaHue. Poib U 3agaun mpouecca Cyniku B
TEXHOJOTUU KepaMuku. Pexumbl cymku. CymHOCTh HIPOLECCOB, NPOTEKAIOUIUX IMPU  CYIIKE.
BricokoTeMmiepaTypHble IPOLIECCHI, NPOTEKAKOUME MPU M3rOTOBJIECHUHM Kepamuku. [lapamerpsl,
XapaKTEepU3yIOIIUE IOJHOTY CIIEKAHHUsS KEpaMUKHU M UX HW3MEHEHHE B 3aBUCUMOCTU OT TEMIIEpaTypbl
oOxura. BnusHue ycnoBuil BBICOKOTEMIEPATypHOTO CHHTE3a Ha KOHEUHbIM (a30BbIi cocTaB
[10JIy4a€MbIX MaTEpUaJOB.

2.4 CrpoutenbHas Kepamuka. TeXHOJIOTHsS, CBOWMCTBA, NMPUMEHEHUE CTPOUTEIIBHOM KEpaMHKH.
I'pybast crTpouTenbHas KepaMuKa (TJIMHSHBIA KUPIUY, YEpenuia, ApeHaxHble TpyOsl). Tumosas
TEXHOJIOTHYECKasi CXeMa M3TOTOBIICHUS TIpyOOH CTPOUTENIBHON KepaMHKH METOJIOM IUIaCTUYECKOTO
¢dbopmMoBaHUs HAa TpUMEpE TIAMHIHOTO Kupnuda. OOGIUIIOBOYHEIE, (hacaHble TUIMTKU U TUTUTKU JJIS TIOJIOB.

2.5 ®apdop, dasHc. TexHomorus, cBOWCTBa, MPUMEHEHHE TOHKOW Kepamuku. Kiaccudukamms
dbapdopo-dasHcoBpix m3menuii. THIOBBIE CXeMBbI HMOJATOTOBKH MAacCC, TUIACTHYECKOTO (hOpMOBaHHS H
muThs. [mazypoBanwe u naekopupoBanue dapdopo-dasHcoBeix uznenuif. OcoOEHHOCTH OOXKHra.
OcHOBHBIC HAIIPaBIICHHS Pa3BUTHS TEXHOJOTHH. | 1a3ypoBanue u nexopupoBanue hpapdopo-pasHCOBBIX
uznenuii. OcoOeHHOCTH MPOU3BOJICTBA CAHUTAPHBIX KEPAMUUYECKUX U3ACTHI U SIEKTPOU30IATOPOB.

2.6 OrneynopHasi Kepamuka. TexHOJIOTHs, CBOMCTBA, NIPUMEHEHHE OTHEYIOPHBIX MaTEpHUaJIOB.
Knaccudukanusa oraeynopoB. OCHOBHBIE SKCILTyaTallMOHHBIE CBOMCTBA OrHEYMOpoB. VX B3aMMOCBSA3H CO
CTPYKTYPOH, XUMHYECKIM U (a30BbIM cocTaBoM. Crienrduueckie TpeOOBaHUs K CBIPHEBBIM MaTepHajiam
JUIsl IPOU3BOJICTBA OTHEYNOPOB. THIIOBasg cXeMa M3rOTOBJIEHUS OTHEYIOPOB Ha IMPUMEPE TEXHOJIOTUU
maMoTHBIX u3aenuil. KpemMuesemucteie orueynopsl. OrHeynopsl 1 KepaMuKa U3 KBapLEBOro CTEKJa, Ha
OCHOBE OKCHJa MarHus, XpOMOMarHe3uajbHbIE U MAarHE3UaJIbHO-IUITMHEIUAHbIE OTHEYNOPbl. OTHEYOPbI
U BBICOKOTEMIEpaTypHble  3JEKTpoHarpeBaTenu W3  KapOuga  KpeMHusa.  JlerkoBecHsble
(TEerION30AIMOHHBIE) OTHEYOPHBIE M3/AEIHSI U U3AEIHS U3 BHICOKOOIHEYTIOPHBIX BOJIOKOH.

2.7 TexHuueckas Kepamuka. TeXHOJIOTWs, CBOWCTBA, MPUMEHEHHE TEXHUYECKOW KEpaMHKH.
Knaccugukanus TexHMYecKOod KepaMHUKHM MO COCTaBy M 00yacTsM npuMeHeHus. OOiiue 0ocoOeHHOCTH
TEXHOJIOTUM U3JENUNA TeXHUYecKoM Kkepamuku. Crneuuduueckue TpeOOBaHUS K ChIppIO0. MeTosl
¢dopmoBanus. OcoGeHHOCTH 00XkHra. CriennanbHble METOAbI 00paboTKH (METayuIN3alLusl, MEXaHUYecKast
oOpaboTka). TunoBasi cxema TEXHOJIOTUM TEXHUYECKOW KEpaMHKU Ha MpUMEpPe KOPYHAOBBIX H3JIEIHM.
Kepamuka Ha OCHOBE MHAMBHIYAJIbHBIX OKCHIOB. BBICOKOTIIMHO3EMHUCTAsi U1 MarHe3uallbHas KepaMUKa.
Marepuaiibl KOHIEHCATOPHOW KepaMuKHU. BaxHelne TUMbl Mbe30KepaMUK MarHuTHas KepamMuKa Ha
ocHoBe (eppoumnuHeneid. Kepamuka Ha OcHOBE OECKHCIOPOJHBIX BBICOKOOTHEYIOPHBIX COEIMHEHHH
(HaTpuabl, KapOuIbl, CUIMIUABL. POJb TEXHUYECKON KEpaMUKU U HAYYHO-TEXHUYECKOM IpOTrpecce.

Paszoen 3. Obwas mexnonoeus cmekia u cumaninios

3.1. O06mme TeXHOJOTUYECKUE MPUHIIUITBI MPOU3BOJCTBA CTeKJIon3Aeuidi. OCHOBHBIC MOHATUS U
OIpeJIeJIEHUs], UCTIONb3yEeMbI€ B TEXHOJIOTUH CTEKJIa U CUTAIUIOB. CTEKII000pa3HOE COCTOSIHUE U CBOMCTBA
crekon. TemmepaTrypa crekioBaHusi Tg u mHTEepBan cTekioBaHus. OCOOCHHOCTH M3MEHEHHUSI CBOWCTB B
UHTEpBaJe cTeknoBaHus. COBpEeMEHHBIE NIPEACTABIEHUS O CTPOEHUH CTEKIIA.

TexHonoruueckue CBOMCTBAa CTeKia. Bs3kocTh UM ee poilb B TEXHOJOTHMU  CTEKJA.
KpucrannuzanuoHHas criocOOHOCTb CTEKOJ M €€ POJib B TEXHOJIOTUU cTekja. PU3MKO-XUMUYECKHe U
MeXaHMYeCKHe CBOMCTBa cTekia. Termnodusnueckue, 3MeKTpopU3NIecKre U ONTHYECKUEe CBOMCTBA U UX
pOJIb B TEXHOJOTMU U OKCILTyaTalluyd CTEKOJ U CTEKJIOM3JENui. BiusHue XMMHMUYECKOro cocTaBa H
TEMIIEpaTypbl Ha 3TH CBOWCTBA. XUMHUYECKas YCTOMYMBOCTh CTeKOJI. CrocoObl yNpOYHEHHUs CTeKIia.
[IpyHIMIBI [POEKTHPOBAHMS CTEKOJ C 3aJaHHBIMHM DKCIUIyaTallMOHHBIMM M TE€XHOJOTMYECKHMH
cBoiictBamu. Krnaccudukanuss NpOMBIIUIEHHBIX CTEKOJI M CTEKJIOW3JEIHIM M0 XUMHYECKOMY COCTaBy,
CBOWCTBaM, Ha3HAUYEHUIO M 00JacTAM PUMEHEHUS.

TexHonornueckue mporecchl B Mpou3BojAcTBe crekia. O0001eHHas TeXHOJOoTHYecKas: cxema U
OCHOBHBIC CTaJMM TPOU3BOACTBA crekiomsaenuil. Kiaccupukanus M XapakTepUCTHKA CBHIPHEBBIX
MaTepuaioB Uil MIPOU3BOACTBA CTEKJIAa M CUTALIOB. OCHOBHBIE M BCIOMOIAaTENIbHBIE CBIPHEBBIC
Matepuansl. CreknoBapeHue. (OCHOBHBIE JTambl CTEKJIOBapeHUs. TEXHOJOTMYECKHE OCHOBBI
MIPOMBILIVIEHHOTO CTEKJIOBapeHUs. Bunapl nedeid. TeXHOIOTMYECKHE PEXUMBI BAPKHM OCHOBHBIX THIIOB
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MIPOMBIIIJICHHBIX CTE€KOJ. MeTonbl MHTEeHCU(UKauuu cTekiaoBapeHus. dopmoBaHUE CTEKIOW3IETHM.
OTxur u 3akanka CTeKIou3Aenuil. MexaHudeckas W XHMHUYecKas o00paboTka TOBEPXHOCTH
cTexnonsnenuii. OU3NKO-XUMUYECKUE MPUHLUIBI U TEXHOJIOTHMYECKUE PEXKUMBI METOJOB O0OpabOTKH.
KoHntposs npounssoacrsa.

3.2. JIuctoBoe crekno. TexHosornueckas cxema IOJIy4eHHs. XapaKTepUCTHUKA, ACCOPTHUMEHT,
CBOMCTBA JIMCTOBBIX CTEKOJ. THUIBI M TEXHUKO-3KOHOMHUYECKHE I10Ka3aTEIN CTEKJIOBAapEHHBIX IEYEH,
MIPUMEHSIEMbIX B IIPOU3BOJICTBE JUCTOBOrO cTekia. Knaccudukanus metonos popmoBanus. [Ipunuurel,
TEXHOJIOTUYECKHE PEKUMBI, arnmnaparypHoe opopmienue GopmoBanus crekia yepes sonouky (BBC), co
cBoOoHOM moBepxHOCcTH cTekiomacchl (BBBC), Ha pacmiaBe metaia (dioar-meron). CpaBHUTEIbHAS
XapaKTepUCTHKa METOJI0B (opMoBaHHs JUCTOBOro cTekina. CoBpeMEHHbIE TEHACHLUUH pPa3BUTHUS
TEXHOJIOTUH JIMCTOBOT'O CTEKJIa U PACIIUPEHUS €0 aCCOPTHUMEHTA.

3.3. ApXUTEKTYpHO-CTPOUTENIbHOE CTeKI0. TexHonornyeckas cxema u3roropieHus. Haznauenue,
ACCOPTHMEHT M XapaKTEePUCTUKA OCHOBHBIX BHJIOB apXUTEKTYPHO-CTPOUTEIBHBIX CTEKOJ (apMHUPOBAHHOE
U y30pyaToe CTEKJIO, CTEKIOOJOKH, CTEKJIOMAKEThl, IEHOCTEKIIO, OOJUIIOBOYHBIC MAaTEpHAIIbl HA OCHOBE
cTekna). TexHomornyeckue cXeMbl U apaMeTpsl POU3BOICTBA.

3.4. TapHoe u copTOBO€ CTEKJI0. TeXHONIOrnueckas cxema U3roToBJIEHUs TapHOTo cTekia. Buspl,
Ha3HAYeHHE U OCHOBHBbIE TPeOOBaHUS, MPEABABIAEMbIE K CTEKISTHHON Tape. TeXHOJIOrH4eCKHe CXeMbl U
napaMeTpsl MPOU3BOACTBA. MeETOJbl YIPOYHEHHUS! CTEKIOTapbl. ACCOPTUMEHT M COCTaBbl COPTOBOTO
ctekina. OCOOEHHOCTH BapKu U BBIPAOOTKU XPYCTANbHBIX M I[BETHBIX CTEKOJ. MeTObl AEKOPUPOBAHUS
COpPTOBOI'O CTEKJA.

3.5. Texnuueckoe crekio. TexHomoruueckas cxema nonydenus. Knaccudpukanus TeXHUYECKOTO
CTEKJIa 110 Ha3HAYEeHMI0, COCTaBaM, CBOMCTBAM. XapaKTEpUCTUKA OCHOBHBIX TUIIOB TEXHUYECKOTO CTEKJIA.
PactBopumoe crekiio.

3.6. CrexsokpucTa/uIMYecKre MaTtepuanbl. TeopeTHuecKkue OCHOBBI HANpaBIIEHHOW OOBEMHOMN
KpUCTAIIU3aluu  cTekod. Karamu3aropbl KpUCTATM3allUM, WX BUABl M TMPEABABISAEMbIE K HHUM
TpeOoBaHus. TEXHOIOTMYECKUE CXEMbl TMOJYYEHHS] CHUTAJUIOB. XapaKTepUCTHUKAa OCHOBHBIX BHJIOB.
Oco6eHHOCTH CBOMUCTB M TPUMEHEHHS.

4 O0beM yueOHO# TUCHUILIUHBI

. O0beM IMCUMILIHHBI

Bup yueOHoii padoThl 3E Axaru | Actp. d
OO01asi Tpy10€eMKOCTh 1M CHMILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,78 64 48
6 MoM uucie 6 hopme nPaKmu4ecKoil n0020moeKu 0,44 16 12
Jlekun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
8 MOM Uuciie 8 hopme NPaKkmuieckou no020moeKu 0,44 16 12
CamocrosiTesibHas padora 2,21 80 60
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3
CamocTrosiTenbHOE U3yUYE€HHE Pa3/IeTI0OB JUCIIUILIUHbI 2,21 796 59.7
Pedepar
Bua uToroBoro KOHTpoJIf: 3adeT ¢ OEHKOM

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIIMHBI
«OCHOBBI HAYYHBIX HCC/IE0BAHMI B TEXHOJIOTMH TYTOIJIABKUX HEMeTAJLTIHYeCKUX
¥ CWIINKATHBIX MaTepPHAJIO0B»

1 Heas aucHMIVIMHBI — TpUOOpeTeHHE O0O0yYarolUMUCA 3HAHUW M KOMIIETEHIMH 110
OpraHu3allii ¥ T[POBEACHUIO HAYYHBIX MCCIEJOBaHUH B 0O0JAaCTH TEXHOJIOTUH TYTOIJIaBKUX
HEOPraHMYECKUX M CHJIMKATHBIX MaTepHalioB, MO 0OpabOTKE M MPEACTaBIECHUIO PE3yJIbTATOB HAYUYHBIX
UCCIIeIOBaHM B (hopMe HAyYHBIX MMyOIMKAIMiA, TOKIA 0B U IPe3eHTalUH.

2 B pe3yJbTaTe H3yYeHHUs TUCHHUILUIHHBI 00yYAIOIIUICH T0JIKEH:

Obnadamys cleAyOMUMI KOMIIETCHIUSAMHU H HHAUKATOPAMH UX TOCTH)KCHUS:

VK-1.3, [IK-4.1, [IK-4.2, [IK-4.3.
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3namo:

—  COBpPEMEHHbIE HAay4HbI€ JOCTHKCHUS M MEPCIEKTHBHbBIC HalpaBiieHUs padoT B 00JacTU TEXHOJIOTUU
TYTOIUIAaBKUX HEOPTraHMYECKHUX M CHIIMKaTHBIX MaTepuanoB (THCM);

—  CTaTUCTHYECKHE METOJbl 00pabOTKU IKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB;

—  COBPEMEHHBIE METO/bI HCCIIEIOBAHUS TYTOIUIABKMX HEOPraHUYECKUX M CUIIMKATHBIX MaTE€PUaoB;

Ymemy:

—  IPUMEHSTHb 3HAHMS, MOJyYEHHbIE NIPU U3YYEHUHU €CTECTBEHHOHAYYHBIX U CIIEUUAIbHBIX JUCLUIUINH,
Uid peuieHus (yHIAMEHTalIbHBIX W MNPHUKIATHBIX 3aJad B OOJIACTH TEXHOJOTUU TYTOIUIABKUX
HEOPraHMYECKUX U CUJIMKAaTHBIX MaTepHaJIOB;

—  (opMynHpoBaTh LETU U 33/1a41 HAYYHOT'O HCCIICIOBAHUS;

— TPOBOIUTH 00pabOTKY pE3yNbTaTOB »AKCIEPHUMEHTA, OIEHUBATH IOTPEIIHOCTH, AHAIU3UPOBATh,
HMHTEPIPETHUPOBATh U 00001IaTh Pe3yIbTaThl HAYYHOI'O UCCIIEIOBAHNUS;

—  TPEACTaBIATH MOJTYYEHHBIC PE3yNbTaThl HAYYHOTO HCCIIENOBAHUS B BUJIE OTYETOB, HAYUHBIX CTaTeH,
Mpe3eHTAaLHIH;

Braoemy:

— HaBbIKAMU IUIAHUPOBAHUS M TPOBEJIEHUS HAy4HbIX HCCIIEOBaHUII B 00]acCTH TEXHOJOTHU
TYTOIJIAaBKUX HEOPTaHMYECKUX U CHIIMKATHBIX MaTepPHAJIOB;

—  HaBBIKaMU pabOThI C HAYYHO-TEXHUYECKOM, CIIPAaBOYHOMN JIUTEPATYPOH U AIEKTPOHHBIMU PECYPCAMHU.

3 KpaTkoe conepskaHue JMCHUIINHBI

Pasoen 1. Memooonoeus nayunozo ucciedoganus

[locraHoBKa 1ienu U omnpeneneHue 3a1a4 uccienoBanus. CocraBiaeHue NporpaMMbl UCCIIEI0BAHUSL.
CtpykTypa M coJepaHHe OCHOBHBIX pa3/IelioB OTYeTa O BBIINOJHEHUU HAyYHO-UCCIIEAOBATENBCKOM
paboTsl. BeiOop METOI0B MCCIeA0BaHMS ISl PEICHUST KOHKPETHBIX HAYYHBIX 337a4.

Pasoen 2. Inanuposanue u 0bpabomka pe3yivmamos Hay4HbiX UCCIe008AHU.

[InaHupoBaHue Hay4yHbIX HcclieoBaHUN. DaKTOPHOE U CHUMILIEKC-TFIAHUPOBAHUE SKCIIEPUMEHTA.
OnTtuMusanust pe3yspTaTOB JKCIEPUMEHTAa METOJOM KpYTOro BOCXOKIAEHMA. OIlEHKa NOrpelIHOCTH
skcnepuMmenTa. CraThcThdeckas o00pabOTKa AKCHEPUMEHTANbHbIX JaHHbIX. KoppensuumoHHbIM U
PETrPECCUOHHBIN aHAJIN3 YKCIIEPUMEHTAIBHBIX JAHHBIX.

I'papuueckoe mnpezacraBieHHEe pe3yabTaTOB OHKCHEpUMEHTAa. MeToa HauMEHBIIMX KBaJpaToOB.
Hcnonp3oBaHne CTaHAAPTHBIX KOMIIBIOTEPHBIX ITPOrpaMM Ul aHAJIN3a PE3yJIbTaTOB SKCIIEPUMEHTA.

Pasoen 3. Boinonnenue u npeocmasgnenue pesynvmamos HayuHblX UCCIe008aHULL.

OneHka akTyaJbHOCTH TeMbl HaydHOM paloThl. PopMynMpoBaHUE LeNed W 3ajJad MCCIeIOBAHMUS;
COCTaBJIEHUE AHAJIMTUYECKOro 0030pa Mo TeMe HCCIIeNOoBaHus; BbIOOP 3(PPEKTUBHBIX METOI0B U METOAUK
JOCTVKEHUS JKEITAEMbIX PE3YJIbTAaTOB HUCCIIENOBAHNUS; IIPOBEIEHUE COOTBETCTBYIOLIMX JKCIEPUMEHTOB JUIS
MOTY4EHHs MPAKTUYECKUX PE3yJbTaTOB; aHAIN3, MHTEpIpeTalus U 0000IIeHIEe pe3yIbTaTOB UCCIIEIOBAHMS;
(dbopMyHpoBKa BBIBOJIOB; Hamucanue otyera. [loAroToBka HayqyHOro AOKJIA1a U MIPEe3eHTalH.

4 O0beM yueOHO# JUCUMIITIMHBI

. O0beM TUCHMIIHHBI
Bunael yue6HOM paboThI 3E AKaL 1 Actp. 1
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 5 180 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64 48
6 mom uucie 6 hopme npaKmuuecKoil n0020moeKu 1,78 64 48
Jlexuuu (JIek) - - -
[TpakTuueckue 3ansatus (I113) 1,78 64 48
8 MOM Uuciie 8 (hopme NPaKkmuieckou no020moeKu 1,78 64 48
Jlaboparopusle paboTsl (JIP) - - -
CamocrositesbHas padora (CP): 3,22 116 87
OT4YeT 0 HAayYHO-UCCIIEI0BATEIbCKOM paboTe 2,22 80 60
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3
1,00
CamocrosiTenbHOE U3YUYEHHE Pa3/IeJIOB JUCIUILIUHbI 35,6 26,7
Bua uToroBoro KOHTpoOJIs: 3adeT ¢ OLEHKOM
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5.3. IucuMnmiuHbl 4acTH, GopMUPYyeMoii yHACTHHKAMH 00pa30BaTeJIbHbIX OTHOIIEHUI
(IMCUMILTUHBI O BHIOOPY)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«XMMHUYeCKAsA TEXHOJOTHUS X0351iiCTBEHHO-0bITOBOI KepaMUKH»

1 Heanb AucuMmIMHbI — GOPMUPOBAHUE y OOYUAIONIUXCS CUCTEMHBIX 3HAHUA U KOMIICTCHIIUN B
o0JacT OCHOBHBIX TPOIIECCOB KEPAMUYECKUX IPOU3BOJICTB, TEXHOJOIMA OCHOBHBIX BHJIOB
KepaMUYECKUX H3JCTUi, B TOM YHCIIE€ XO3SMCTBEHHO-OBITOBBIX M JIGKOPATUBHBIX, a TAKXKE OCHOBHBIX
(GU3UKO-XMMHYECKUX  CBOMCTB  KEpPaMHMUYECKMX  MaTepualioB  (CTPYKTYPHBIX,  MEXaHUYECKUX,
TEPMOMEXaHUYECKUX, TeTIIO(PU3NICCKIX, ONTHISCKUX U JIP.).

2 B pe3yJabTarte u3y4yeHHs JUCUMILIMHBI 00yYAKOIIMIACS T0JI7KEH:

Obnaoams cleayoUMU KOMIIETEHIUAMU U MHAUKATOPAMU UX JTIOCTHIKEHUS:

IIK-1.1, I[IK-1.2, IIK-1.3, IIK-5.1, IIK-5.2, [IK-5.3.

3namy:

- TEXHOJIOTMYECKHUE ITPOLIECCHI TIOJYYEHHS] OCHOBHBIX BUJIOB KEPAMUYECKUX MAaTEPHAIIOB;

- METOJIbI TEOPETUYECCKOTO IMPOCKTHPOBAHUS M OIKCIICPUMEHTAIHLHOTO HCCIICIOBAaHUS (OPMBEI,
CTPYKTYpPBI U CBOMCTB OCHOBHBIX BU/IOB KEPAMUYECKUX MATEPUATIOB U U3JIEIUI U3 HUX;

- OCHOBHBIE TPEOOBAHHUS CTAaHIAPTOB HA CHIPHEBHIC MATEPHAIIBI K TOTOBYIO MPOIYKITUIO;

- OCHOBBI OXpaHbl TpyJa, TEXHUKU 0€30MaCHOCTH, MPOTHUBOIOKAPHONW O€30MaCHOCTH M 3alUTHI
OKpY’KaroIel cpeibl IPU OpraHU3alMK U YIPABJICHUH MPOU3BOICTBAMH U3JIETTUN U3 KEPAMUKHU.

Ymemy:

- MPUMEHSATH TEOPETHUYECKHE 3HAHMUS MO0 XUMHU M TEXHOJOTMH KEPAaMUYECKHUX MaTEpPHAIOB B
KYpPCOBOM M JIUILNIOMHOM MPOEKTUPOBAHUH, A TAK)KE IIPU MPOXOKIAECHUU TPOU3BOJACTBEHHOMN MPAKTUKY;

- yCTaHaBIMBaTh TPEOOBaHWS K TEXHOJOTMYECKUM TIpolleccaM C IeJIbI0  CHUKEHUSA
MaTepuaiOeMKOCTH, SHEPTOEMKOCTH U CO3/IaHUSI MAJIOOTXOAHBIX TEXHOJIOTUH;

- OTIPE/ICNIATh CBOMCTBA PA3JIMUHBIX BUIOB KEPAMUYECKUX MATEPHUAIIOB;

- MPOBOANTH aHAJIU3 HAYYHO-TEXHUUECKOU JTUTEPATYPHI.

Braoems:

- 3HaHUSIMU O B3aUMOCBSA3U COCTaBa, CTPYKTYpbI, CBOMCTB M TEXHOJOTMU OCHOBHBIX BHUJOB
KepaMHUECKHX MaTepUaJIOB;

- 3HAHUSAMH O TEXHOJIOTMUYECKOM MPOLECCe MPOU3BOACTBA KEPAMUUECKUX MATEPUATIOB KaK €UHOMN
LIETI0YKE MOCIJIEIOBATEIHHBIX B3aUMOCBS3aHHBIX CTaUN;

- METOJIaMH OpPTaHHU3AIMH U OCYIIECTBICHUS KOHTPOIIS CBOWCTB TOTOBOM MPOIYKIIMH, ClIocoOaMu
MOMCKA U aHAJIM3a HAYYHO-TEXHUYECKOH JIUTEPATYyPHI.

3 Kpartkoe conep:kanue JMCIUILTHHBI

Paszoen 1. Beedenue. KpaTtkue cBeleHUs 10 UCTOPUM KEPaMUKH M OTHEYIOPOB, COBPEMEHHBIN
YPOBEHb U MEPCIEKTUBBI Pa3BUTHUA.

O06o0meHHass cxemMa TEXHOJOTHYECKOTO MpOoIlecca MPOU3BOJCTBA KEPAMUKH M XapaKTEPUCTHUKA
OCHOBHBIX IIEPEJIETIOB.

OCHOBHBIE XapaKTEPUCTUKH, HCIIOJNb3yeMble JUIsI ONMUCAaHWS YIIAKOBKH TBepaod (a3el u
COOTHOIIIEHUS MEKy TBEPJIOH, )KUIKON U ra3000pa3Hoit dazaMu.

OCHOBHBIE THIBI CTPYKTYP K€paMUYECKUX MaTepHasioB. [IMoTHOCTIEKIIasICsl KepaMuKa, KepaMuKa
3€pHUCTOrO CTPOEHUS.

Pazoen 2. Ilpoyeccol mexnonoeuu kepamuxu.

2.1 3menbueHne U 3epHOBOM COCTaB MOPOIIKOB.

B3anMoCBs3b CTPYKTYpBl KEpAaMHUUYECKHX MAaTEPUATIOB C JUCIEPCHOCTHIO HMCXOIHBIX IMOPOIIKOB.
MeToasl TPEICTaBICHUS U XapaKTEPUCTUKU 3€PHOBOTO cocTaBa. Kiaccupukanus u XapakTepUCTHKA
METOZ0OB  JHMCHEPrupoBaHus. MexaHu3Mbl JUCIEPTHUPOBaHUs. Arperarbl, HCIONb3yEMbIE  JUIS
W3MENBYCHHUSI, U 001aCTH UX IPUMECHECHHUS.

Toukuit momon. OCHOBHBIE CIMOCOOBI TOHKOIO IOMOJia. MeETOJbpl 3aIlUThl U3MEIb4aeMbIX
MaTepHuajoB OT 3arpsi3HEHHUS.

Oco0eHHOCTH N3MENbYEeHHUS IIJIACTUYHBIX MaTepUaIOB.
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Paznenenue nopomkos 1o kpynHoctu. [lon6op 3epHOBOro cocraBa MOPOIIKOB. XapaKTepUCTHKA
YIIAKOBKH MOHO- U TIOJM(PPAKIIMOHHBIX MOPOIIKOB. [IpephIBHBIE 1 HETIPEPBIBHBIE 3€PHOBBIE COCTABBI.

2.2. CMeluBaHue 1 MOArOTOBKA Macc.

TpeboBaHusT K OJHOPOAHOCTH MAaCC, CHOCOOBI €€ OLEHKH. THIOBBIE CXEMBbl MPHUTOTOBJICHUS
(OpPMOBOUYHBIX Macc AJIsl MJIACTUYECKOro (POpPMOBAHMS, IUIMKEPHOIO JHUThS, MOJIYCYXOIrO IPECCOBAHUS.
Ctpoenne (OpMOBOYHBIX MacC.

BpeMmeHHbIe TEXHOJIOTMUECKUE CBSI3KM M HUX pOJb IpU (HOPMOBAHMM U CYHIKE, KOMIIOHEHTHI
CBSI30K, TPEOOBAHUS K CBSI3KAM.

2.3. Metoasl popmoBanust moaydadbpukara.

[Tnactuueckoe opmoBanue U ero BapuaHThl. JlepopMarmoHHBIE CBOWCTBA IJIACTUYHBIX MAacc.
MeTozbl OLIEHKH IUIAaCTUYHOCTH. BiusHME OCHOBHBIX (akTOPOB (conepKaHMs JUCIIEPCUOHHOM Cpenpsl,
TMCTIEPCHOCTHU TBEPAOH (pa3bl, ra30BBIX BKIIOUCHHI) Ha CBOWCTBA MJIACTUYHBIX MAcC.

dopmoBaHME 3aroTOBOK BbIIaBIMBaHHEM. OCOOEHHOCTH JepOpMaluy Macchl B IIHEKOBBIX U
MIOPUIHEBBIX Mpeccax.

dopmoBaHHe MeTOo0M packaTku. OCHOBHBbIE (DAKTOPBI, ONpEAESIOIUe IPOTEeKaHUe MIpolecca.
@®opMbl 1)1 U3TOTOBICHUS U3AEIUN U IPEAbABIIAEMbIE K HUM TPeOOBaHUS.

MeTton 1onpeccoBKH.

®dopMoBaHHE METOJIOM OOTOUYKH.

Jlutbe Kepamuueckux uuMkepoB. Kitaccuduxanus metonoB JuThs. TpeOoBaHMS K JUTbEBBIM
cycrieH3usiM. Jlutee u3 BOAHBIX cycneH3ud. CnocoObl peryaupoBaHHs CBOWCTB ILIIMKEpa U
nonypabpukara. UnTeHcupukanus mutbs. VHble BapuaHThl OPMOBAHMS METOJIOM JIUTHSI.

[Tomycyxoe mnpeccoBanue. Cymuocth Metona. CrnocoObl TMOBBIMIEHUS PABHOIJIOTHOCTH.
JIBYCTOpOHHEE U CTYIEHYaTOe OAHOOCHOE IPECCOBAHUE, IPECCOBAHME B «ILIaBaromux» Gopmax. Muble
BU/IbI [IPECCOBAHUS.

2.4. Cymika kepaMudeckoro noiygadpukara.

VYnaneHue BpeMEHHOW TEXHOJIOTUYECKOM CBS3KM KaK IIPOLIECC BHYTPEHHETO M BHEIIHETO
MaccooOMeHa. Yca/louHble SBJICHUS B Mpolecce CyIIKH. MakCUMalbHO JOMYCTHMash CKOPOCTh CYIIKH.
MeToapl OLIEHKH CYLIMJIBHBIX CBOMCTB moiydadpukata M JUIMTEIbHOCTH CYHIKH. OCHOBHBIE METOJIBI
CYIIKHM KepaMHuecKoro noiydadpukara 1 ciocoObl e MHTEHCU(UKALINK.

2.5. O0xur KepaMU4ecKoro noyygpadpukara.

OcCHOBHBIE TPOLIECCHI, MPOUCXOAAIIMEe Npu oOxure. M3meHeHue cBoicTB moiydabpukata B
oOxure. CriekaHuEe KaKk OCHOBHOM Tpoliecc, MPOUCXOASAIHM npu 00xkure. OCHOBHBIE CTAJMH CIICKAHUS.
CriocoObl OIIEHKH U XapaKTEPUCTUKU CIIEKaHMUS.

TBeprodazosoe criekanue. BiusiHre ocHOBHBIX (pakTopoB. CiocoObl MUHTEHCU(UKALINH.

PeakunonHoe cniekaHue.

Kunkodaznoe ciekanre. OCHOBHbBIE CTaIuu Ipolecca. BiusiHue oCHOBHBIX (PaKTOPOB U CIIOCOOBI
uHTeHcupukauy. JXXunkodaszHoe criekaHue Ipu B3auMOJICHCTBUN TBEPAOH U KHUIKOH (Da3.

2.6. JlexopupoBaHWE KEpaMHYECKMX W3ACHHiA. J{OTONHUTENbHBIE BHUABI IOCICO0KUTOBOM
00pabOTKH U3IEITU.

Pazoen 3. Cmpoenue u ceoticmea kepamuxu.

3.1. ®a30BbIi cOCTaB, MaKpO- U MUKPOCTPYKTYpa, IOPUCTOCTh U MIOTHOCTH KEPAMHUKH.

Pacnpenenenne kpuctamindeckod M CTEKJIOBUAHOM (a3 u mop. Buabl mop, mpoHUIIAeMOCTh K
¢dmonamMm U ee CBsI3b C MOPOBOHM CTpyKTypoil. Ilapamerpsl, XapakTepH3yrole MOPOBYIO CTPYKTYPY,
pacnpezieieHue mop mo pasmepaM. MeTonbl uccieqoBaHus (a30BOro cocTaBa, MUKPOCTPYKTYPBI M
IIOPUCTOCTH.

3.2. MexaHM4YeCKHUE U YIIPyrue CBOMCTBA KEPAMHUKHU.

Yipyrue cBONCTBa KEPAaMHMKH, MEXAHU3MBbI pa3pylleHHs KepaMuKH. [IpouyHOCTH KepaMuKH IIpH
pa3IMYHBIX BUJAX MEXAHUYECKUX BO3ACHCTBUN. TpENMHOCTOMKOCTh KEpaMUKH M CIIOCOOBI €e
MOBBIIIEHUS. TBEPAOCTP M M3HOCOCTOMKOCTh KEpaMHUKH. METOIbl ONpPENENICHNUsS MEXaHWUYECKUX H
YIPYTHX CBOMCTB KEPAMUKH. 3aBUCUMOCTb CBOMCTB OT CTPYKTYPBI MaTepuaia U TEMIEPATypHI.
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3.3. Temo¢guznveckne CBONCTBAa KEPAMHKH.

TennoeMKoCTh, TEPMUYECKUN KOI(PPHUIMEHT JIUHEHHOTO paCIIUPEHUs, TEIJIONPOBOJHOCTh M
TEMIIEPaTypOIIPOBOIHOCTh KEPAMHKHM, UX 3aBHUCHUMOCTb OT COCTaBa M TemmIeparypbl. MeToabl OLEHKH.
TepMmuueckue HampsHKEHUsS B MaTepualle U M3JENMAX, TEPMOCTOMKOCTb KepaMUKH. DakTopsl,
ONpENENAOIINe TEPMOCTOMKOCTb. Meroasl ee oueHkd. IlyTu mMOBBIIEHUS TEPMOCTOMKOCTH.
MopO30CTONKOCTb KEPAMUKHU.

3.6. OnTHyeckue CBOWCTBA KEPAMHUKH.

B3anmopencTBre KepaMHMKU CO CBETOM, pacCcesiHue, MOIJIOIIEHNE U OTpakeHue ceera. Kepamuka
KaK MOJYyIpo3payHoe Teso, OeTu3Ha KepaMUKU U METO/IbI €€ OLIeHKHU. BiusHue npumeceil Ha onTUYecKue
CBOMCTBA KEPAMHUKHU.

3.7. XuMHYEeCKHE CBOMCTBA KEPAMHUKH.

@DakTOpBl, ONPENEISIONME COINPOTUBICHUE KOPPO3UHU: XMMHUYECKass HMHEPTHOCTb IJIABHBIX M
BTOPOCTEIICHHBIX COCTaBISIOIUX KEpaMHUKH, MOBEPXHOCTHAs TEKCTypa M IMOPUCTOCTb, 0Opa3oBaHHE
3aIIMTHOIO cJI0s, Temueparypa. lloBeaeHue pas3inmyHBIX BHJIOB KEPAMHMKHA B KOPPO3HOHHBIX Cpefax.
[I1ako- ¥ CTEKIIOYCTOMYUBOCTD, YCTOMYMBOCTh KEPAMUKH K JIEHCTBHUIO BOJBI U €€ MapoB (BIAXKHOCTHOE
paciiipeHue), KUCioT, IeI04eil, ra30BbIX Cpe/l.

3.8. CpoiicTBa KepaMUK{ IpU MOBBIIICHHBIX TeMIlepaTypax. DIeKTpo(u3nvecKkre CBOWCTBA
KepaMHKU. MarauTHbIe CBOKMCTBA KEPAMUKH.

4 O0bem yueOHOH TUCHMILINHBI

. O0bem 1M CUMIIIMHBI
Bun yuebHoit paboTbl
3E Axan. AcTp. u
OO01mast TpyI0eMKOCTh TUCITUTUTHHBI 8 288 216
KonrakTHasi pa6oTa — ay{uTOPHbIE 3aHSITHSI: 2,67 96 72
6 MOM Hucjie 8 hopme NPaKmMmuuecKkoi n0020mo8KuU 0,89 32 24
Jlekmun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
Jlaboparopusie paboTs (JIP) 0,89 32 24
8 MoM Uuciie 8 hopme npaKkmuieckou no020moeKu 0,89 32 24
CamocrosiTesibHas padoTa 4,33 156 117
KonTtakTHas camocrosiTenbHast paboTa 1 36 27
CamocTosTenbHOE U3YUeHHUE Pa3aesioB JUCIUTUIHHEL 3,33 120 90
Bua konTpoJs:
JIK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMeKYTOYHAS aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Bua uTOroBOro KOHTpOJIs: IK3aMeH

AHHOTanuA padoyeil NPOrpaMmMbl AMCUUNIMHBI
«XHMHYeCKas TEXHOJIOIUS CTPOUTEIBLHON KepaMUKID)

1 Heap aucuMmiMHbl — MpuoOpeTeHHe O0OydYalomMMHUCA 3HAHUM OCHOBHBIX IIPOIIECCOB
KEpaMHUUYECKUX IPOU3BOJACTB, TEXHOJOTMH OCHOBHBIX BUJOB KEPAMUYECKUX W3IEIUM, B TOM 4YHUCIE
CTPOUTENILHOTO HAa3HAUYEeHMs, a TaKKe OCHOBHBIX (PU3UKO-XHMHUYECKUX CBOWCTB KEpaMUYECKUX
MaTepuasioB (CTpYKTYpHBIX, MEXaHUYECKHUX, TEPMOMEXAHUYECKUX, TETIO(PU3UUECKUX,
ANEKTPOPUZNYECKUX, ONTHUUECKUX U JP.)

2 B pesyabTaTe H3y4eHUs: AUCHUILINHBI 00y4aIOIUIICH JOJI/KEH:

Obnadams cneayroIUMU KOMIIETCHIIUAMHU ¥ HHAUKATOPAMH UX JOCTHXKEHUS:

IIK-1.1, IIK-1.2, [IK-1.3, IIK-5.1, [IK-5.2, [IK-5.3.

3namo:

- TEXHOJIOTMYECKHUE IIPOLIECCHI TIOJYYEHHS] OCHOBHBIX BUJOB KEPAMUYECKUX MAaTEPUAJIOB;

- METOJbI TEOPETUYECKOTO MTPOCKTUPOBAHUS U DKCIIEPUMEHTAIIBHOTO UCCIIEIOBAaHUS CTPYKTYPHI U
CBOMCTB OCHOBHBIX BHJIOB KEPAMHUUYECKUX MAaTEpPUAIOB;
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- OCHOBHBIE TPEOOBAaHHUS CTAHAAPTOB HA CHIPHEBbIE MaTEPHAIIbl K TOTOBYIO MPOIYKIHUIO;

- OCHOBBHI OXpaHbI TPy/a, TEXHUKU 0€30MacCHOCTH, MPOTHBOIIOKAPHOW OE30MACHOCTH W 3aIUTHI
OKpY>Karolllel cpebl IPH OPraHu3alluy U YIPaBICHUH TPOU3BOJICTBAMH U3/IENIUN U3 KEPAMUKU.

Ymems:

- MNPUMEHSTh TEOPETUUYECKHE 3HAHUA MO XUMHHM U TEXHOJIOTMH KEepaMHUYECKUX MaTepuajioB B
KYPCOBOM H JIUIJIOMHOM MPOEKTUPOBAHUHU, A TAKXKE ITPU MPOXO0KICHUU ITPOU3BOJACTBEHHON PAKTUKH,

- yCTaHaBIMBaTh TpeOOBaHUS K TEXHOJOTMYECKHM IpolleccaM C UeNbl0 CHIKEHUS
MaTepUaIOEMKOCTH, SHEPTOEMKOCTH U CO3JIaHUSI MAJIOOTXOAHBIX TEXHOJIOTUH;

- ONPEIENATh CBOMCTBA PA3IMYHBIX BUJIOB KEPAMUUYECKUX MATEPUAIIOB;

- MPOBOAUTH aHAJIU3 HAYYHO-TEXHUUECKOU JTUTEPATYPHI.

Braoems:

- 3HAHUSIMU O B3aUMOCBS3U COCTaBa, CTPYKTYpbI, CBOMCTB U TEXHOJOTMHU OCHOBHBIX BHUJOB
KepaMH4eCKHX MaTepUasoB;

- 3HAaHUSAMH O TEXHOJIOTMYECKOM IPOIECCe MPOU3BOACTBA KEPAMUUECKUX MATEPUAJIOB KaK €IMHOU
L[EMOYKE MOCIIEIOBATEIbHBIX B3aUMOCBSI3aHHBIX CTa/IUN;

- METO/IaMH OPTaHU3AIlUU U OCYIIECTBICHUS KOHTPOJISI CBOMCTB TOTOBOM MPOAYKIIMH, CIIOCOOaMU
MOKCKA M aHaJIN3a HAYYHO-TEXHUYECKOU JTUTePaTyPHl.

3 KpaTkoe coaep:kanue JUCHUNIHHBI

Paszoen 1. Beeoenue

Kpartkue cBeneHrs no KICTOPUU KEPAMHUKU U OTHEYTIOPOB, COBPEMEHHBIN YPOBEHDb U TIEPCIICKTUBBI
pa3BUTHSA.

O0o01IeHHas cxeMa TEXHOJIOTHYECKOTO MpoIlecca MPOU3BOCTBA KEPAMHUKU M XapaKTEPUCTHKA
OCHOBHBIX TIEPEICIIOB.

OCHOBHBIE XapaKTEPUCTUKH, HCIIOJIIb3yeMble IS OIMUCAHUS YIAKOBKU TBepAou ¢da3el H
COOTHOIIIEHHS MKy TBEPIOH, )KUIKOM U ra3000pa3Hoi (azaMu.

OCHOBHBIE THIIBI CTPYKTYP K€paMUYECKUX MaTepHuasioB. [InoTHOCHEKIIasICsl KepaMuKa, KepaMuKa
3€pHUCTOIO CTPOCHMUS, IOPUCTAsi MPOHUIIAEMas KepaMUKa, KEpaMHUKa U3 YIbTPAAUCIIEPCHBIX TOPOIIKOB.

Pazoen 2. Ilpoyeccol mexnonoeuu kepamuxu.

2.1 3menbueHne U 3epHOBOM COCTAB MOPOIIKOB.

B3auMoCBsI3b CTPYKTYpHl KEPAMHUECKHX MaTEPHUAJIOB C JTUCIEPCHOCTHIO HCXOJHBIX MOPOIIKOB.
MeToapl TIpENCTaBICHUS U XapaKTEPUCTUKU 3€pHOBOTrO cocTtaBa. Kiaccudukanus um xapakTepuUCTHKa
METOJIOB  JUCTIEPTrUpoBaHUsl. MexaHU3Mbl JTUCIIEPTHUPOBAaHMS. ATperarbl, HCIOIb3YEMbIE JJIA
W3MENBYCHHUS], U 00aCTH UX IPUMEHEHHUS.

Tonkuii momon. OCHOBHBIE CIOCOOBI TOHKOTO TIOMOJIa. MeTOAbl 3alUThl W3METbUaeMbIX
MaTepualoB OT 3arpsi3HEHMUS.

Oco6eHHOCTH U3METBYCHHS TUTACTUYHBIX MaTepUAJIOB.

Paznenenue nmopomkos mo kpynHoctd. [TonGop 3epHOBOTO cocTaBa MOPOIIKOB. XapaKTePUCTHKA
YIAaKOBKH MOHO- U TTOJTM(PPAKITMOHHBIX TTOPOIIKOB. [IpepbIBHBIE 1 HEMPEPBIBHBIC 3€PHOBBIC COCTABHI.

2.2. CMemIvBaHMe U MOJATOTOBKA Macc.

TpeGoBanusi K OJHOPOAHOCTH MAaCC, CIOCOOBI €€ OIEHKH. THIOBBIE CXEMBI MPHUTOTOBICHHS
(OPMOBOUHBIX Macc JAJisl MOJIYCYXOTo MPECCOBAHUS, TIACTUIECKOTO (OPMOBAHHUS, MUTHKEPHOTO JIUTHS.
Crtpoenue hopMOBOYHBIX MacC.

BpeMeHHBIE TEXHONOTHYECKHE CBS3KM W WX POJIb NpU (POPMOBAHMU U CYIIKE, KOMIIOHEHTBI
CBSI30K, TPEOOBaHUS K CBSI3KaM.

2.3. Metoab! popmoBanus nonydadpukara.

[Tomycyxoe mpeccoBanue. CymHocTh MeTona. Kitaccudukammst crocoOOB TPECCOBAHHS TIO
HaIpaBJIEHUIO YCUINM, CKOPOCTU U PEKUMY HarpyxeHus. OeHOMEHOIOTHUECKOe ONMMCAHUE OJHOOCHOTO
MIPECCOBAHUS B )XKeCTKOM MaTpwuile. [loBeaeHne TBep A0, )KUIKOW U ra3000pa3HoN (a3 mpu MpeccoBaHUU.
BnusHue naBineHMs UMW BPEMEHHM IPECCOBAHMSI Ha IUIOTHOCTh monydabpukara. B3ammocBs3b
VIUIOTHSIEMOCTH U IUIOTHOCTH ToiypaOpukaTa ¢ JaBJICHHEM IPECCOBaHUS W COAEPKAHMEM CBSI3KH.
[ToHsATHS KPUTUUECKUX BIAXHOCTH, IJIOTHOCTU U JAaBiieHHs. PacnpeneneHue AaBieHUs U MIIOTHOCTH IO
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BbICOTE 3aroToBKU. CriocoObl MOBBIIIEHHS] PAaBHOMJIOTHOCTH. /[ByCTOpOHHEE M CTYIEHUYaToe OJHOOCHOE
IIPECCOBaHUE, TPECCOBAHNE B «IUIABAIOLINX» (hopMax. VIHbIE BUIBI TPECCOBAHUS.

[Tnactuueckoe opmoBaHue U ero BapuaHThl. JlepopManmoHHbIE CBOWCTBA IUIACTUYHBIX MAacc.
MeToabl OIEHKH IUTACTHYHOCTH. BiusiHHE OCHOBHBIX (akTOPOB (COAEpKaHMs THCIIEPCUOHHOMN Cpensl,
JHUCIIEPCHOCTU TBEPAOH (a3bl, ra30BbIX BKJIIOUEHHUI) Ha CBOWCTBA MJIACTUYHBIX Macc.

@dopMoBaHHE 3aroTOBOK BbINaBiIMBaHHUEM. OCOOEHHOCTH JeQOpMaluu MAacchl B IIHEKOBBIX U
IIOPUIHEBBIX Mpeccax.

Metoa 10npeECCOBKMU.

dopmoBaHHE METOAOM OOTOUKH.

Jlutbe KepamMuueckux HuUTMKepoB. Kiaccuduxanus metomoB uThs. TpeOoBaHUS K JUTHEBHIM
cycneHsusM. Jlutbe wu3 BoOAHBIX cycneH3uid. CrocoObl pPerylMpoBaHUs CBOMCTB LUIMKEpa H
nonydabpukara. Marencudukamms muths. MlHbIe BapraHThl OPMOBAHHS METOJIOM JIUTHS.

2.4. Cymka kepamMmuueckoro mnoiaydadpukara.

VYnaneHue BpEeMEHHOW TEXHOJIOTHUYECKOM CBS3KM KakK IIPOLIECC BHYTPEHHErO M BHELIHETO
MaccooOMeHa. Yca/louHble SBJICHUS B Ipolecce CyIKH. MakCUMalbHO JOMYCTHMas CKOPOCTh CYLIKH.
MeTonbl OLIEHKH CYIIMJIBHBIX CBOWCTB MoNy(haOpukara W JUIMTENBHOCTH CymIKH. OCHOBHBIE METOMBI
CYIIKH KepaMHuyecKoro noiydadpukara 1 ciocoObl e UHTEHCU(UKALINK.

2.5. O6)ur KepaMu4yecKoro noaypadpukara.

OcCHOBHBIE TNPOLIECCHI, MPOUCXOAALIMEe HpuU oOxure. M3meHenue cBoicTB mnoiydabpukata B
obxwure. CriekaHne KaKk OCHOBHOW TPOIECC, MTPOUCXOAIIHN TTpH 00kure. OCHOBHBIC CTaJIUU CIICKAHUS.
CriocoObl OLIEHKH U XapaKTEPUCTUKU CIIEKaHMUS.

TeepaodazoBoe ciekanue. Bimsiaue ocHOBHBIX (akTopoB. CIOCOOBI MHTEHCU (UK.

PeakunonHoe cniekaHue.

Kunkodasznoe cniekanne. OCHOBHBIE CTAIMH ITpoIecca. BimsHue OCHOBHBIX (JaKTOPOB U CITOCOOBI
uHTeHcupukauy. JXXKunkodasHoe criekaHue Npu B3aUMOACHCTBUYU TBEPIOH U )KUIKOH (a3.

2.6. JlomosHUTENbHbIE BUABI 00paOOTKM KEpaMHUYECKHUX H3JeNUi: MIIM(OBKa, MOJUPOBKA,
JEKOPUPOBAHHUE.

Pa3zoen 3. Cmpoenue u ceoticmea kepamuxu.

3.1. ®a30BbIi cOCTaB, MaKpO- U MUKPOCTPYKTYpPa, IOPUCTOCTH U INIOTHOCTb KEPAMHUKHU.

Pacnipenenenue kpucrauinyeckol M cTekioBUAHOW (a3 ¥ mop. Buasl mop, MpoHUIIaeMOCTh K
¢dmroniaMm M ee CBsI3b C MOPOBOHM CTpykTypoil. Ilapamerpsl, XapakTepu3yoolue MOPOBYIO CTPYKTYPY,
pacnpezenieHue mnop mo pasmepaM. MeTonbl uccieqoBaHus (Pa3oBOro cocTaBa, MUKPOCTPYKTYPBI H
IIOPUCTOCTH.

3.2. MexaHuuyecKre U yIpyrue cBOMCTBa KEpaAMUKH.

Yrpyrue cBONCTBa KEPAMMKH, MEXAHU3MBbI pa3pylleHHs] KepaMuKH. [IpoyHOCTh KepaMuKu IpU
pPa3IMYHBIX BHUAAX MEXAHMUYECKHUX BO3JEHCTBUH. TpEHMHOCTOMKOCTh KEpaMHUKH U CIIOCOOBI €€
MOBBIIIEHUSA. TBEPAOCTP M M3HOCOCTOMKOCTh KEpaMHUKH. METOIbl ONpENENICHNs MEXaHMUYECKUX H
YIOPYTUX CBOMCTB KEpaMUKH. 3aBUCUMOCTh CBOMCTB OT CTPYKTYpPbI MaTepuaia u TeMIepaTyphl.

3.3. Tennoduznueckre 1 TepPMOMEXaHUUECKHE CBOWCTBA KEPAMHKH.

TemnoeMKoCTh, TepMUUECKHH KOI(PPUIMEHT JIUHEHHOro pacIIMpeHHs], TEIJIONPOBOJHOCTh U
TEMIIEPATYPONPOBOJHOCTh KEPAMMKH, UX 3aBUCUMOCTb OT COCTaBa M TeMIlepaTypbl. MeToAbl OLIEHKH.
TepMmuueckue HampsoKeHUsT B MaTepuale M HM3JIENUAX, TEePMOCTOMKOCTh KepaMUKH. DakTopsl,
ONPENENAOINE TEPMOCTOMKOCTE. Meroasl ee  oOueHkd. IlyTm MOBBINIEHUS TEPMOCTOMKOCTH.
MopO30CTONKOCTh KEPAMHUKHU.

3.4. CaoiicTBa KE€paMUKU MpPU IMOBBIIIEHHBIX TeMIepaTypax. IJleKTpodu3nyeckre CBOMHCTBA
KepaMHKU. MarHuTHbele CBOMCTBA KepaMUKH. ONTHYECKHE CBOMCTBA KEPaAaMUKH. XMMHUYECKHE CBOMCTBA
KEpaMUKH.
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4 O0beM yueOHO# JUCUUIIJIMHBI

. O0beM TMCHMILIUHBI
Bun yueGHO# paboThI
3E Axan. 4 AcTp. 4
OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 8 288 216
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 2,67 96 72
6 MOoM HucTie 8 hopme nPaAKmMuuecKoil n0020MoBKuU 0,89 32 24
Jlexuun 0,89 32 24
[Tpaktrueckue 3ansatus (113) 0,89 32 24
Jlaboparopusie paboTs (JIP) 0,89 32 24
8 MoMm yucie 8 hopme nPaKmuyeckol n0O20Mo6KuU 0,89 32 24
CamocrosiTesibHas padora 4,33 156 117
KoHTakTHas camocTosTebHas paboTa 1 36 27
CaMOCTOSITEIbHOE U3YUCHHUE Pa3JIeNIOB JUCIUILIMHBI 3,33 120 90
Bua koHTpoJIs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
Buj nToroBoro KOHTpoOJIs: JK3aMeH

AHHOTanus padoyeil NPOrpaMMbl AU CHHUILIMHBI
«XuMHYeCcKas TEXHOJIOTHs OTHEYIIOPOB»

1 Heap AMCHUIUIMHBI — TPHOOpPETEHHE YyYAIIMMHUCS 3HAHUH W KOMIIETEHIMA B o00JacTu
OCHOBHBIX IIPOLIECCOB IIPOU3BOJACTBA PA3JIMYHBIX BUJOB OTIHEYIIOPOB, TEXHOJOTMH OCHOBHBIX BHJIOB
OTHEYIIOpOB, a TaKXe€ HX OCHOBHBIX (PU3MKO-XMMUYECKUX CBOWCTB (CTPYKTYPHBIX, MEXaHHYECKUX,
TEPMOMEXaHUUYECKHUX, TeIUIO(U3NIECKUX U JP.)

2 B pe3yabTaTe H3y4eHUs1 AUCHUILINHBI 00y4aIOLIUIICH 0JI/KEeH:

Ob6nadams cneayrOIUMU KOMIIETEHIUSAMHI U UHAWKATOPAMH UX JOCTHXKEHUS:

IIK-1.1; T[IK-1.2; [IK-1.3; IIK-5.1; T1K-5.2; TIK-5.3

3namy:

- TEXHOJIOTMYECKHUE IIPOLIECCHI MOJYYEHHSI OCHOBHBIX BUIOB OTHEYIIOPOB;

- METOJbl TEOPETUYECKOTO MPOEKTUPOBAHUS U DKCIIEPUMEHTAIIBHOTO UCCIEAOBAHUS CTPYKTYPhI U
CBOMCTB OCHOBHBIX BHJIOB OTHEYIIOPOB;

- OCHOBHBIE TpeOOBaHUS CTAHJAPTOB HA ChIPbEBbIE MaTEPHAJIbl U TOTOBYIO MPOAYKIHIO;

- OCHOBBI OXpaHbl Tpy/a, TEXHUKU O€3011aCHOCTHU, NMPOTHUBOIOKAPHONW O€30IaCHOCTU M 3alUThI
OKpPY’KaIoILEeH Cpebl IIPU OpraHU3alMK U YIIPABJICHUH IIPOU3BOJACTBAMH OTHEYIIOPOB.

Ymemn:

- NPUMEHATh TEOPETUYECKUE 3HAHUSA II0 XMMHUU U TEXHOJIOTMM OTHEYIOPHBIX MaTEpHUAJIOB B
KYPCOBOM M JIUINIOMHOM MPOEKTHUPOBAHNH, a TAK)KE IIPU MPOXOKAECHUN IPOU3BOJICTBEHHON IPAKTHKY;

- yCTaHaBIMBaTh TpeOOBaHMA K TEXHOJOTHYECKMM TIpoleccaM C IEeJIbl0 CHUKEHHUS
MaTepUaIOeMKOCTH, SHEPTOEMKOCTH M CO3/IaHHSI MAIOOTXOAHBIX TEXHOJIOTUI;

- OIIPEACIIATH CBOMCTBA PA3JIMYHBIX BUI0B OTHEYIIOPHBIX MAaTEpUAIOB;

- IPOBOAMTH aHAJIN3 HAYYHO-TEXHUYECKOU JIUTEPATYPBHI.

Bnaoemu:

- 3HaHUSMH O B3aUMOCBSA3U COCTaBa, CTPYKTYpbI, CBOMCTB M TEXHOJOTMH OCHOBHBIX BHJOB
OTHEYIIOPHBIX MaTEPUAIIOB;

- 3HaHUSIMHU O TEXHOJOTMYECKOM IIPOLECCE MPOU3BOICTBA OTHEYIOPHBIX MATEPHAJIOB KaK €IUHOU
LIETIOYKE ITOCJIEIOBATEIbHBIX B3aUMOCBA3aHHbIX CTaUN;

- METOJIaMH OpPTraHU3alluKM U OCYILECTBICHHUS KOHTPOJISI CBOWCTB FOTOBOM MPOAYKIUH, CIIOCOOaMHU
[IOMCKA U aHAJIN3a HAYYHO-TEXHUYECKOH JINTEPATYPHI.
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3 Kparkoe coaepxxanue JUCUMILIIHHbBI

Pasoen 1. Bseoenue

KpaTtkue cBeneHHs 1O UCTOPUH OTHEYHNOPHONM HPOMBINIICHHOCTH, COBPEMEHHBI YpOBEHb H
MEePCIEKTUBBI PA3BUTHSL.

OO6o01IeHHas cxemMa TEeXHOJIOTMYECKOTo Mpoliecca MPOU3BOACTBA KEPAMUKH U OTHEYIIOPOB U
XapaKTepUCTHKA OCHOBHBIX IEPEEIIOB.

OcHOBHBIE XapaKTEPUCTUKH, HCIOJIb3yeMbIe /Jisi ONUCAHMs YINaKOBKM TBepAod (a3pl u
COOTHOILICHUS MEXJTy TBEPJIOM, )KUKOW U Ta3000pa3zHoii (hazamu.

OcHOBHBIE THUIBI CTPYKTYp OTHEYNOPHBIX MarepuayioB. IlnoTHocmekminecs MaTepuabl,
OTHEYIIOPHI 36PHUCTOTO CTPOEHMSI, TIOPUCTHIE IPOHNULIAEMBIE OTHEYIIOPHBIE U3JEIIHSL.

HedopMoBaHHBIE OTHEYTIOPBHI.

Pasoen 2. Ilpoyeccvr mexnonozuu ocHeynopos.

2.1 V3menbueHue U 36pHOBOI COCTaB MOPOIIKOB.

B3aumocBsI3b CTPYKTYphl OTHEYNOPHBIX MAaTEPUaAJIOB C JUCHEPCHOCTHIO HMCXOJHBIX MOPOLIKOB.
MeToapl TIpENCTaBICHUS U XapaKTEPUCTUKU 3e€pHOBOro coctaBa. Kiaccudukanus u xapakTepuCTHKa
METOJIOB  JMCIEPrUpoBaHMs. MexaHM3Mbl JUCHEPrUpOBaHUS. ArperaTbl, HUCIHOJb3YEMbIE JUId
M3MENbYCHHUS], U 00IaCTU UX IPUMEHEHHUS.

Tonkuii momos. OCHOBHBIE CIOCOOBI TOHKOTO TOMOJIa. METOIbl 3alUThl W3MEIbUYaeMbIX
MaTEepUajIoB OT 3arpsA3HEHHUS.

Oco6eHHOCTH U3METBYCHHS TUTACTUYHBIX MAaTEpPUAJIOB.

Pa3nenenne mopomkoB mo kpynHoctu. [logbop 3epHOBOro cocTaBa MOPOMIKOB. XapaKTepPUCTHUKA
YIIAaKOBKHA MOHO- ¥ MOJTH(DPAKIIMOHHBIX TTOPOIIKOB. [IpephIBHBIC U HENPEPBIBHBIC 3¢PHOBHIC COCTABBI.

2.2. CMelMBaHue 1 MOArOTOBKA Macc.

TpeboBaHMsT K OZHOPOJAHOCTH MAaCC, CHOCOOBI €€ OIEHKH. THIOBBIE CXEMBI MPUTOTOBIICHHS
(OPMOBOUYHBIX Macc AJSl MOJTYCYXOTo MPECCOBaHUs, MIACTHYECKOTO (OPMOBAHMUS, IITUKEPHOTO JIUThHS.
Crtpoenue hopMOBOYHBIX MacC.

BpemeHHBIE TEXHOJIOTHYECKHE CBS3KHM M UX POJIb MpPU (HOPMOBAHWUU U CYIIKE, KOMIIOHEHTHI
CBSI30K, TPEOOBaHUS K CBSI3KaM.

2.3. Metoas! popmoBanus nmonydadpukara.

[Tomycyxoe mpeccoBanue. CymHocth Metona. Kitaccudukamms crnocoOOB TPECCOBAHHS TIO
HaIlpaBJIEHUIO YCWINM, CKOPOCTU U PEKUMY HarpyxeHus. OeHOMEHOJOTHYECKOe ONMMCAHUE OAHOOCHOTO
IIpeccoBaHus B kecTKOi matpule. [loBenenue TBeproil, )KUIKON U ra3000pa3Hoil a3 Mpu NpeccoBaHUHU.
Bnusnue naBneHHs W BpPEMEHHM TPECCOBAHMS Ha IUIOTHOCTh monydabpukara. BsammocBszb
VIUIOTHSIEMOCTH U IUIOTHOCTH ToiypaOpukaTa ¢ JaBJICHHEM IPECCOBAHUS U COAEPKAHMEM CBSI3KH.
[loHATHS KPUTHUECKUX BIAXHOCTH, IJIOTHOCTU U JAaBiieHUs. Pacnpenenenue gaBiaeHUs: U TUIOTHOCTH IO
BBICOTE 3aroToBKU. CrOCOOBI TOBBIMICHUS] PABHOTUIOTHOCTH. JIBYyCTOPOHHEE U CTYIEHYATOE OJHOOCHOE
MIPEeCcCOBaHUE, MPECCOBAHNE B «IJIABAIOIINX» (hOpMax.

W3ocTaTnyueckoe NpeccoBaHMUE U €ro BapUaHTHI.

I'mapoauHamMuyeckoe, 3JIEKTPOruApOIMHAMUYECKOE U B3pBIBHOE IIPECCOBAHUE.

BubGpaunonnoe ¢opmoBanue. Bapuantsl merona. BiusiHue oCHOBHBIX ()aKTOPOB Ha IJIOTHOCTH
nonyhabpukara.

[Tnactuyeckoe GopmoBaHHe M €ro BapuaHThL. JlepopmaloHHbIE CBOWCTBA IJIACTUYHBIX Macc.
MeToabl OIIEHKHU IIACTHYHOCTH. BIMsSHUE OCHOBHBIX (DaKTOPOB (COAEpKaHUS IUCIIEPCHOHHOW CpPEIbI,
JUCIIEPCHOCTH TBEPI0i (a3bl, ra30BbIX BKIOYEHMI) HA CBOMCTBA TUIACTUYHBIX MACC.

®dopmoBaHHE 3aroTOBOK BbIAaBiuBaHHeM. OcoOeHHOCTH JedopMalii MacChl B IHEKOBBIX U
MOPUIHEBBIX Mpeccax.

dopmoBaHHe METO0M packaTku. OCHOBHBIE (aKTOPBI, ONpEAENIONUe MPOTeKaHUe Mpoliecca.
@DopMbl 1J1 U3TOTOBJICHUS U3ACTUN U MPEABABIIEMbIE K HUM TPeOOBaHMUSI.

Metox 1OnPECCOBKMU.

®dopMOBaHHE METOJIOM OOTOYKH.
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Jlutbe Kepammueckux HuMKepoB. Kiaccudukanus meTonoB uThs. TpeOoBaHHUS K JMTHEBBIM
cycnensusiM. Jlutbe wu3 BogHBIX cycrneH3uid. CrocoObl pPEryiMpoBaHUs CBOWCTB LUIMKEpa H
nonyhadpukara. UHTEeHCH(pUKAIIHS JIUTHS.

Jlutbe monmydabpukaTra W3 HEBOAHBIX CycneH3uil. JIuTbe M3 TEPMOIUIACTUYHBIX HUTUKEPOB.
OcHoBHBIE 0COOEHHOCTH M BapuaHThl MeTosa. CrocoObl peryaupoBaHus CBOMCTB nuiMkepa. OCHOBHBIE
OCOOCHHOCTH YAaJICHUSI BDEMEHHON TEXHOJIIOTUYECKOU CBSI3KH.

2.4. Cymka kepaMmuueckoro moiaydadbpukara.

VYnaneHue BpEeMEHHOW TEXHOJIOTMYECKOM CBA3KM KakK IpOLIECC BHYTPEHHETO U BHELIHETO
MaccooOMeHa. YcalouHble SIBICHUS B Ipolecce CyIKH. MakCUMalbHO JOMYCTHMas CKOPOCTb CYLIKH.
MeTonbl OLIEHKHM CYIIMJIBHBIX CBOMCTB Moiy(aObpukara W JUIMTENbHOCTH CYIIKA. OCHOBHBIE METOMbI
CYIIKH KepaMU4ecKoro norydadpukara u crocoObl e HHTEHCU(DUKAITUH.

2.5. O6xur KepaMuyecKoro noiaygpadpukara.

OcCHOBHBIE TNpOLECCHI, MPOUCXOAALIMEe IpU oOxure. M3meHeHue cBOHCTB mnoiydabpukata B
obxure. CriekaHue Kak OCHOBHOW MPOIIECC, MPOUCXOAAIIHA pu o0xure. OCHOBHBIC CTAUH CIICKAHHUS.
CriocoObl OLIEHKH U XapaKTEPUCTUKU CIIEKaHUS.

TeepaodazoBoe ciekanue. Bimsiaue ocHOBHBIX (akTopoB. CIOCOOBI MHTEHCU(PUKAIHH.

PeakimonHoe criekaHue.

Kunkodaznoe cniekanne. OCHOBHBIE CTAIMH ITpoIiecca. BimsHue OCHOBHBIX (PaKTOPOB U CITOCOOBI
uHTeHcupukanuy. JXXKunkodasHoe criekaHue Ipu B3auMOJSHCTBUN TBEPAOH U KHUIKOH (a3.

2.6. HonomHuTenbHbIE BHIABI 00pabOTKH (DOPMOBAHHBIX OTHEYIOPOB: HUIU(OBKA, MOJUPOBKA,
Kap/l0BaHUE, IJITAKUPOBaHUE.

Pazoen 3. Cmpoenue u ceoricmea 02HeynopHvlX Mamepuailos.

3.1. ®a3oBBIii COCTaB, Makpo- U MUKPOCTPYKTYpa, HMOPHCTOCTh M IJOTHOCTh OTHEYNOPHBIX
MaTepUajoB.

Pacnipenenenne KpUCTaNIMYECKOM M CTEKIOBUAHOM (a3 u mop. Buasl mop, mpoHUmaeMocts K
¢barounaM M ee CBA3b C MOPOBOM CTpykTypoil. IlapameTpsl, XapakTepu3yrolue MOPOBYIO CTPYKTYpY,
pacripesienieHue mop mo pasMepaM. Mertoabl uccienoBaHus (a3oBOr0 COCTaBa, MUKPOCTPYKTYPHI U
MTOPUCTOCTH.

3.2. MexaHuuYecKHe U yIpyrue CBONCTBA OTHEYIIOPOB.

VYropyrue cBoWCTBa OrHEYNOPHBIX MaTepuaioB, MEXaHU3Mbl paspymieHus. [IpouHocTs mnpu
pa3NUYHBIX BUAAX MEXAHWYECKMX BO3JeHCTBUN. TpemMHOCTOMKOCTh M CHOCOOBI €€ TOBBILICHHUS.
TBeproCTh U U3HOCOCTOMKOCTE. METO/AbI ONpeeNieHNs] MEXaHUYECKUX U YIIPYTUX CBOMCTB. 3aBUCUMOCTh
CBOMCTB OT CTPYKTYpPBI MaTepHasa U TEMIEPATYPHI.

3.3. Tenno¢u3uueckre CBOMCTBa OTHEYIOPOB.

TennoeMKkocTh, TepMUYECKUH KOI(PPULIMEHT JIMHEWHOro pacIIMpeHHs, TEIUIONPOBOAHOCTh U
TEMIIEPATYpOIPOBOJIHOCTh, MX 3aBUCUMOCTh OT COCTaBa U TeMiieparypbl. Metozs! onieHkHu. Tepmuueckue
HalpsDKEHUsT B MaTepuaje W H3JAEIUSAX, TEPMOCTOMKOCTh oOrHeymnopa. @DakTopsl, ONpEIENSIOIINE
TEPMOCTOMKOCTb. MeToapl ee oueHku. IlyTm mnoBbIIEHUS TEPMOCTOMKOCTH. MOpPO30CTOMKOCTH

KEPaMHKHU.
3.4. OrueynopHocts # JehOpPMAIlMOHHBIE CBOMCTBA OTHEYNOPOB TIPH  IOBBIIMICHHBIX
TeMIiepaTypax.

OrneynopHOCTh U onpeaessiromue ee paxropsl. [lomsydects (kpum). Meroas! orneHku. Bnusiaue
CTPYKTYpBI, IOPUCTOCTHU, TEMIIEPATYpHI. [nuTenbHas NpoYHOCTh OTHEYIIOPOB.

3.5. Xumudeckre CBOMCTBA OTHEYIIOPHBIX MaTEPHAIIOB.

@DakTOphl, ONPEAENSIOUME COMPOTUBICHUE KOPPO3UHU: XHMMHUUYECKass MHEPTHOCTh TJIaBHBIX M
BTOPOCTETICHHBIX COCTABJISIONIMX MaTepuaia, MOBEPXHOCTHAS TEKCTypa W IMOPUCTOCTh, O0Opa3oBaHUE
3alIUTHOTO cJosi, Temneparypa. [loBeaeHne pa3nuyHbIX BUIOB OTHEYINOPOB B KOPPO3MOHHBIX Cpelax.
[Imako- ¥ CTEKIOYCTOMYUBOCTh, YCTOWYNBOCTh KEPAMUKH K JCHCTBUIO BOJBI U €€ MapoB (BIAKHOCTHOE
pacIIMpeHue), KUCIIOT, IIeJI0Ueid, Ta30BbIX CPe/l.

3.5. DnekTpodu3nyecKue CBOMCTBA OTHEYIIOPHBIX MaTEPHAIOB. MarHUTHBIE CBOMCTBA KEPAMUKH.
OrnTuyeckne cBOMCTBA KEPAMUKH.
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4 O0beM yueOHO# JUCUUIIJIMHBI

B yueGHOM paboTI O0BbeM TUCHUIIINHBI
3E Akan. u Actp. u

OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 8 288 216
KonTakTHas padora — ay1MTOPHBbIE 3aHATHS: 2,67 96 72
6 MoM uucie 6 hopme nPaKmu4ecKolli N0020moeKu 0,89 32 24
Jlexuun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
Jlabopartopusie pabots (JIP) 0,89 32 24
8 MOM Uuciie 8 hopme NPaKmu4eckol no020moeKu 0,89 32 24
CamocrosiTejibHas padoTa 4,33 156 117
KonraktHas camocrositenbHast pabora 1 36 27
CaMOCTOSITEIbHOE U3YUCHHUE Pa3JIeNIOB JUCIUILIMHBI 3,33 120 90
Bujx koHTpOJS:
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MpoMeKyTOYHAS aTTECTAIMS 1 0,4 0,3
[ToaroToBKa K 9K3aMeHY 35,6 26,7
Bujx nTOroBoro KOHTpoOJIs: IK3amMeH

AHHOTaNUA padoyeil MPOrpaMMbl AUCUUIIMHBI
«O0opynoBaHNe U OCHOBBI IPOEKTHPOBAHUS NPeANPUATHI 10 MPONU3BOJACTBY
X0351liCTBEHHO-0ObITOBOI KepaMHUKH»

1 leap JMCHMIIMHBI — TIOJIYYCHHE CTYJICHTAMU 3HAHUM, YMEHUU, BJIaJICHUH U (GOPMHUPOBAHUE
npodecCHOHANBHBIX KOMIIETEHIIMH W MHIUKATOPOB UX JOCTHKEHHS B 00JIaCTH 00OPYIOBaHUS 3aBOJIOB
10 TIPOU3BOJICTBY KEPAMHKHU X035IHCTBEHHO-OBITOBOTO U JEKOPATHBHOTO HA3HAUCHUS.

2 B pe3yabTaTe M3y4eHUs IMCUMILIHHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadams CIETYyIONTUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKECHHUS

IIK-1.1, I[IK-1.2, IIK-1.3, IIK-6.1, IIK-6.2, [IK-6.3.

3namo:

- TPUHIUIIBI pabOTHl, JIOCTOMHCTBA M HEIOCTATKH, HAMOOJEe TMPOTPECCUBHBIE CIOCOOBI
SKCIUTyaTaluy 000pyI0BaHUS JIJIsl IPOU3BOACTBA KEPAMUKH,

- pacueT U 000CHOBAHHME ACCOPTUMEHTA TOTOBOM MPOIYKIIUA M MOIIIHOCTH TIPEATNPUSITHS, PACUETHI
MOTPEOHOCTH ChIPhsI, MATEPHUATIOB, 000PYAOBAHNUS;

- OCHOBBI KOMIIOHOBOYHBIX PEIICHUNA TEXHOJIOTHYECKOTO OOOpYAOBaHUS M MeEXaHU3alUU
TPAHCIIOPTHBIX OINEepalui MO 1I€XaM U y4acTKaM BCETO MPOU3BOJICTBA;

Ymems:

- BBINIOJNHATH pPAcyeThl MO TEXHUKO-DPKOHOMHUYECKOMY OOOCHOBAaHUIO I€1eco000pa3HOCTH
MIPOEKTUPOBAHUS (CTPOUTENBCTBA), TEXHOJIOTUYECKON pa3pabOTKe MPOEKTa;

- IPUMEHSTH SJIEMEHTHI aBTOMATU3alUN PAaOOTHI 000PYIOBAHMS;

- MPOBOJINTH aHAJIN3 HOPMATUBHOU JTOKYMEHTAITUH;

Braoemy:

- 3HAHUSIMHU O TPOTPECCUBHBIX TEXHOJOTHMUECKHUX MpOoIleccax u 000pyA0BaHUH, 00E€CTICUNBAIOIITIX
BBICOKOE Ka4eCTBO MPOYKIINH, TTOBBIIICHUE MPOU3BOIUTEIHFHOCTH TPY/Ia U KYJIbTYPhI IIPOU3BOJICTBA;

- penIeHusIMH, 00ECTIEUHBAIOIIMMH YMEHBIIICHUE 3aTPS3HEHUs OKPYXKAIOIIeH cpeibl, YIydllIeHne
YCJIOBUM TpyAa;

- croco0amu MOMCKa U aHallM3a HOPMAaTHUBHOM TOKyMEHTAIUH.

3 Kparkoe coaepxxanue JUCUMILIHHbI

Paszoen 1. Obopyoosanue 015 nonyuerus hopmoBoOUHbIX MACC

1.1. OGopynoBaHue A MOTYyYEHHS] U3MEIbUEHHBIX KOMIIOHEHTOB KEPAMUUYECKUX Macc.

3ajaya TMOJYYEHUS! U3MEJIbUYEHHBIX IOPOIIKOB B KEPAMHYECKUX IMPOU3BOJICTBAX B CBSI3U CO
cnenuduaeckuMu TpeOOBaHUSIMH K UX TUCTIEPCHOCTH. PaboTa qpo0ieHus 1 n3MeIbYeHUsI.
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OCHOBHBIC THITBI APOOMIIBHO-TIOMOJIBHOTO O0OPYJIOBaHUS, HCIOJIB3yEMOTO0 B KEPaMHUYECKUX
NpOU3BOJACTBAX. JIpoOWJKM - IIEKOBbIE, KOHYCHBIC, MOJIOTKOBBIC, BAJIKOBbIE (B TOM YHCIE
CICIMAIM3UPOBAHHBIC JUISI TPYOOTrO IPOOJICHHS TIWHBI), TIMHOPE3KH, JIE3UHTETPATOPBI, IOMOJIBHEIC
OeryHbl, CpeIHEX0/I0BbIe MEJIbHHIIBI, IIAPOBbIE MEIbHHIIBI HEMPEPHIBHOTO U EPUOJUUECKOTO ACHCTBUS,
BUOpAIIMOHHBIC MEJBHHIIBI, CTPYWHBIC MEIBHUIIBI, aTTPUTOPHI, IUIAHETAPHBIC MENbHUIIBL. [IprHIUT HX
paboTbI, OCHOBHBIE AJIEMEHTHI KOHCTPYKIMIA M CPaBHUTENIbHAS TEXHOJIOTWYECKAs OLIEHKA Pa3IHMYHBIX
IpOOMITBHO-TIOMOJIBHBIX MaliiH. OCOOCHHOCTH pabOThl 0OOpPYIOBaHHS JJISi TOHKOTO U CBEPXTOHKOTO
n3MenbueHus. CpaBHUTENbHAS OIIEHKAa MAIIUH O MBUIEBBICICHUIO TIPU ITOMOJIE M TPAHCIOPTUPOBAHUH
MOPOIIKOB. Peanu3anust MeponpusITHiA IO OXpaHe TPyJa M OKPYKAIOIIEH Cpellbl MMyTeM PaliOHATBHOTO
BbIOOpa METOJIOB U3MEbUeHUs 1 000pyaoBanusi. COBpEMEHHBIE TEHICHIIMH B TPOU3BOJICTBE APOOMIBLHO-
MIOMOJIEHOTO 000pPYIOBaHHUS.

1.2. O6opymoBanue i pa3[eieHuss MaTePHAIIOB IO KPYITHOCTH, JJIsi MATHUTHOTO OOOTaICHHUSI,
J03UPOBAHUS M TPAHCIIOPTUPOBKH BHYTPH 1IEXOB.

Metoapl pa3zeneHusi MaTrepuajoB IO pa3MepaM 3epHa. BO3MOXHOCTH, OTrpaHUYEHUS,
panroHalbHbIe O0JIACTH WCIIOJIb30BaHUS Pa3IMYHBIX METOIOB: T'POXOYCHHUs (pacceBa), pas3/ieiCHUs B
BO3AYIIHOM TIOTOKE ¥ THIpaBIWYecKor Kinaccupukanuu. OCHOBHBIE THIBI 000OpYyIOBaHUS,
NPUMEHSIEMOTO B  KEPAMHUYECKOW TEXHOJIOTMU: CHTa M TPOXOTa, BO3AYIIHBIC CEHNapaTopshl,
THIPOKIacCU(UKATOPBl W THAPOIMKIOHBI. OleHka CcpaBHUTENBbHOW dS((EKTUBHOCTH Tpolecca
pasjiencHus B pa3IMYHbIX THIAX oOopynoBaHusi. COBpPEMEHHbBIE TEHICHIIMM B COBEPIICHCTBOBAHUHU
YCTPOMCTB [IJIs pa3AcCHUs.

YcrpolicTBa Uil BBIACICHHS TOHKHX TOPOIIKOB M3 BO3IYIIHOTO IMOTOKAa M OOCCIBUTUBAHHUS
BO3AyXa: ammapartsl JUIS MEHTPOOEKHOTrO, (MIBTPALMOHHOTO M MOKPOTO MBUICYIABIMBAHUA H WX
OCOOCHHOCTH, a Tak)K€ OCHOBBI pacueTra B IIpoleccax MPOU3BOJCTBA KEPaMHUKH. 3HAYCHUE
NBUICYJIABIMBAHMS JJIs1 OXPaHBbl TPyAa M yCTPAHEHUS 3arps3HEHUS OKpyXKaromew cpenbl. TeHaeHIUH
COBEPIICHCTBOBaHHUS 000PYAOBAaHUS JUIS CEeMapalui U 00eCTIbIITUBAHUSI.

OcHOBHBIE THIBI O0OPYAOBaHMS JUISI MAarHUTHOW OYHCTKH HW3MEJIbUEHHBIX MAaTEpHAIIOB.
OO6opynoBaHue Uil TPAaHCHOPTHPOBKM M XPaHEHHs] HM3MEIbUYEHHBIX MOPOIIKOOOPAa3HBIX MaTepHaJIOB.
OCHOBHBIE THUIIBI TPAHCHOPTEPOB, SJIEBATOPOB M YCTPOMCTB MJIsi MHEBMATHYECKOTO TPAHCIOPTA, HX
CpaBHUTENbHBIE OLCHKH. bByHKephl, cCHUJIOCH, nHUTaTeNu, J03aTopbl. COBpEeMEHHbIE TEHAECHIUH
COBEPIIEHCTBOBAHHSI TOTO 000PY/OBaHUSI.

[TprMepbl KOMIIOHOBOK JPOOUIBHO-TIOMOJIBHOTO 000PYAOBaHMS U 000PYJOBAHUS /IS pa3/ieNeHHs
MaTepuala 1o KpymHOCTH. PacueTsl MaTepuaipHOTO OalaHCca M ydeTa BO3BPATHBIX MOTEepb. [IpuHIHITEI
BBIOOpa 000PYIOBaHMS.

1.3. O6opynoBanue 1j1si CMENIMBAHUS (POPMOBOUYHBIX MACC M X 00€3BOKUBAHUS.

3amaya cTaguu CMENIMBaHUS KOMIIOHEHTOB U BBEICHHUS BPEMEHHOW TEXHOJIOTUYECKOW CBSI3KH B
3aBHCUMOCTH OT MeToaa GopmoBaHus. Kiaccuduramms mporeccoB MOArOTOBKH KEPAMHUUECKUX Macc U
COOTBETCTBYIOILINX BUJI0B CMECUTENLHOIO 000PY/JOBAHUSI.

InukepHBIE MEMIAIKH TEPHOAMYECKOTO JCHCTBUS IS MOATOTOBKH TOHKOKEPAMHUYECKHX Macc
(BKITIOYAsl pacIyCKaHKe TITMHUCTHIX KOMIIOHEHTOB). Y CTPOWCTBO, HA3HAUYECHUE U CPaBHUTEIbHAS OIEHKA
Pa3IMYHBIX THUIIOB MEMIAJIOK: TOPU30HTAIbHBIE U BEPTHKAIBHEIE, JIOTIACTHBIE, ITPOTIEITICPHBIE.

[TpuHIMIBI YCTPOHCTBA W CXEMBI HCIIONB30BAHUS HEMPEPHIBHO-ACUCTBYIONIMX MAIIHH IS
paciycKaHus TJIIMHUCTBIX KOMIIOHEHTOB. TEHIEHIIMHM COBEPIIEHCTBOBAHUS MEIIANIOK M MAIIWH IS
pOCIyCcKa TJIHH.

OcHOBHOE 00OpyZOBaHHE, TPUMEHSIEMOE I OOC3BOXKHBAHHUA KEPAMHUYECKHX Macc NpH
IUTUKEPHOM TOATOTOBKE CYCIEH3MH, OCOOEHHOCTH PEXHMOB M KHHETUKU (uiIbTpoBaHMs. Pernenus,
o0ecCTIeYnBAOIINE MEXaHN3AINIO M aBTOMATU3AINI0 pabOThl (PHIBTP-TIPECCOB. BIaKHOCTH MOITydaeMbIX
KOpked ¥ WX JanbHeimas mnepepaboTka. Mcmonb3oBaHMe WM OYUCTKAa (QUIBTPATOB  JUIS
MPEOTBPAIICHHS 3arPs3HEHUS] OKPY)KaIoLIeH cpeapl. TeHICHIINH B COBEPIICHCTBOBAaHHH 00OPYIOBaHUS
111 00€3BOKUBAHUS IUTUKEPOB.

OCOOCHHOCTH HAaCcOCOB, IPUMEHSIEMBIX JIJISl 3aKa4KU (DUIIBTP-TIPECCOB U TPAHCIOPTA ILIHKEPOB;
MeMOpaHHBIE U YepBSIUHbIE HACOCHI. TEHIEHIINH B UX COBEPILICHCTBOBAHUH.
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[IpumMepsl KOMIIOHOBOK  JIPOOMIILHO-TIOMOJILHOTO  OOOpYIOBaHMS W OOOpYAOBaHHS IS
MOJIrOTOBKH (DOPMOBOYHBIX Macc. Macco3aroTOBUTENbHBIC IIEXH.

Paszoen 2. Obopyoosanue o5 popmosanusi 3a20mogox

2.1. O6opynoBanue aisi GOpMOBAHUS 3aTOTOBOK CIIOCOOOM IJIACTHYECKOTO (POPMOBAHHUSL.

OCOOCHHOCTH — TUTACTHYECKOTO (popMoBaHMsS KepamMuuecKux Macc. (OCHOBHBIC BapHAHTHI
MPOIECCOB IIACTUYECKOTO (hOPMOBAHUS: TPOTSKKA, IITEMIIENbHOE (opMoBaHME, pacKkaTka B Tela
BpameHus. [IpuMeHsieMble U1t HUX THITBI 000PYIOBaHHUSL.

JleHTOUHBIE TIPECCHl M MSUIKH. YCTPOWCTBAa JICHTOYHBIX MPECCOB C BUHTOBBIMH JIONACTAMHU H
0COOECHHOCTH HMX OCHOBHBIX KOHCTPYKIIMOHHBIX OJIJIEMEHTOB (KOPIIYC, 3arpy304HO-IUTATEIHLHOE
YCTPOHCTBO, BUHTOBBIE JIONACTH, TOJIOBKA, MyHAIITYK). [Iporiecesl, mpoucxozsmue npu GopMoBaHUM Ha
JICHTOYHBIX Mpeccax. Bupl Opaka u criocoObl UX MPEIOTBPALICHUS.

Bakyymubie seHTOYHBIE Tpecchl. MexaHu3Mbl M 3((EKTUBHOCTh  BAaKyyMHUPOBaHUS.
BomokosnbIieBbie ¥ MacisiHbIC BAKYyMHbIE HacOChl. OCHOBHBIE THITbI KOHCTPYKIIHIA BaKYyMHBIX TIPECCOB U
UX CpaBHUTENBbHAS XapaKTepHCTUKA. Bakyymmsuiku. PeXuMbl BakyyMHpOBaHUS M THIBI BaKyyMHBIX
HacocoB. OcoOEHHOCTH HX YCTPOMCTBA. DJEMEHThI pacyeTa JEHTOYHBIX IIPECCOB C BHHTOBBIMHU
nonactsMu. [Ipou3BOAUTENFHOCTS TPECCOB, IaBJIEHHUE IPECCOBAaHUS M TOTpeOiisieMas MOIIHOCTD.
OCHOBHBIC CBEJICHHs O Ipeccax IS IJIACTUYECKOro (OpMOBaHMs MOPIIHEBOro THUMA. TEHICHIUU B
COBEPIICHCTBOBAaHMHM  00OpyaoBaHWs  ais  (opMOBaHHMS  METOAOM  TPOTSHKKU.  TpeboBaHms,
NpeIbsBIIEMbIE K MAlIMHAM JUISI HAPE3KU ChIpIa (3aroTOBOK) M3 Opyca, BBIIABIMBAEMOTrO JICHTOYHBIM
npeccoM. OCHOBHBIE THIIBI pe3aTeNIbHBIX alIapaToB. Y CTPOMCTBO M KHHEMATHKa pabOTHl OJJTHOCTPYHHOTO
pe3aTenbHOrO CTaHKA.

[Tpunn paboThl pe3aTeabHBIX YCTPOUCTB ¢ (hoTornemernToM. O0mmue cBefeHns 00 yCTpoiicTBax
IUIE aBTOMATHYECKOW CaJKh Hape3aHHOro chipua. [IpuMepbl KOMIIOHOBOK IPECCOB JUISI MPOTSDKKH C
[IPEILIECTBYIOLIUM UM 000pPYIOBaHUEM.

Ob6opynoBanue s (GOpMOBaHMS M3AEIMA TOHKOW KepamMukH. (OCOOEHHOCTH Ipolecca
(dbopMOBaHUS TeJ BpaIleHUs] paCKaTKOW TOHKOKEpaMHUYECKOW Macchl. BrnusHue pexxuma GopMoBaHus Ha
CTpOEHHUE U KauecTBO c(hopMOBaHHBIX U3Aeaui. JledekTsl u crocoObl UX yCTpaHEHHUS.

OcHOBHBIC BHIBl MallMH JUISI TIOJTYYEHHUS 3aroToBOK. POpMOBaHME TOHKOCTEHHBIX MOJBIX H
IUTOCKUX U3/eNuil (X03aiCcTBeHHbIH (apdop, (hasHC) Ha pyUHBIX U MEXAaHU3HPOBAHHBIX CTAHKAX.

[TpuHIMI yCTPOWCTBA W OCHOBHBIE KOHCTPYKTHBHBIE 3J€MEHTHI IOJTYaBTOMATOB: YIIPaBIICHHE
BCEMH omepalusMd (OPMOBAaHUS C IOMOIIBIO paclpeleIUTEIbHOrO Bajia. Pa3nuuyHble BapuaHTHI
npouecca (GopMOBaHUS: OAHOCTAJAMMHOE U JByXcTaauiiHoe (opmoBaHue, (GopMoBaHUE IIA0JIOHAMHU U
ponukamu. KuHemaTnueckue cxembl Hambolee XapaKTepHBIX IOJyaBTOMAaToOB. TEHAEHIMH B
COBEPIIEHCTBOBAHUH 000PYI0BaHUS ISl POPMOBAHUS METOJIOM PACKATKH.

HITemnenbHbIe Mpecchl A MIacTu4eckoro (gopmoBanus. [Ipumepsl KOMIIOHOBOK NMPECCOB IS
IITEMIENLHOTO MPECCOBAHUS C MPEIIIECTBYIONMM 000py1oBaHueM. TeHIEHIIUN B COBEPIICHCTBOBAHUHT
obopynoBaHus st GOpMOBaHUS METOAOM JIOTIPECCOBKHU.

[Tyt monmHO¥M MexaHm3anuu Tmporecca (opmoBaHus Xo3siicTBeHHOTO (apdopa u dasHca ¢
o0bEeIMHEHNEM Tpecca IS MPOTSHKKH, YCTPOWCTBA Ui Hape3aHUs IJIacTOB, (POPMYIOLIETO arperara u
KOHBEHEpPHOTO CyImiia B €IWHBIA arperar - IMOTOYHYIO JIMHUIO. [IpuMepsl KOMIOHOBOK IPECCOB IS
HITEMIEIHOTO MIPECCOBAHUS C MPEIIIECTBYIOUM 000pyI0BaHUEM.

2.2. ObopynoBaHHe IS IPECCOBAHMS 3aTOTOBOK M3 MTOPOIITKOB.

OcobeHHOCTH M BapHaHTHl Tpollecca MPEccCOBaHUS u3JAenuil U3 mopomkoB. CrocoOsl
pEeryIUpOBaHMS JaBICHHUS M TUIOTHOCTH. TpeOOBaHWS K MOPOIIKAM Ui TIONTYCYXOTO IPECCOBAHMS.
[TpyyKrHbBI MOSBIEHUS M MYTH YCTPAaHEHHs] HEPABHOIUIOTHOCTH, MEPENPECCOBOYHBIX TPEUIMH U JIPYTUX
nedexToB mpeccoBok. OCHOBHBIE BapHaHTHl MPUMEHSIEMBIX PEKHMOB MPECCOBaHUS (OJHOCTOPOHHEE U
JIBYXCTOPOHHEE C)KaTHe: UCIOIb30BaHUE MJIaBAIOIIUX (HOPM, CTYIIEHYAThIE PEKUMBI IPECCOBAHUS).

CoBpeMeHHbIE TEHJCHIIMM COBEPIICHCTBOBAHMS TIPECCOB Ui IMOJYCYXOTO IPECCOBAHMS.
[TpuMepbl KOMITIOHOBOK MPECCOB IS MTOYCYXOT'0 MPECCOBAHUS U MPEALIECTBYIOIIETO 000PYAOBAHMS.

2.3. OOopynoBanue s (OPMOBaHMSI 3arOTOBOK METOJOM JIUThS, METOJOM OOTOYKH.
JlononHUTENbHAs 00pabOTKa.
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OcobeHHOCTH TIpoliecca JINThSI KEPAMHUYECKUX IUIMKEPOB B MOpUCThIie (GopMbl. TpeboBanms K
nuTMKepaM M mopucteiM (opmam. Knaccudukanus MeTomoB TUTHS, NPUMEHIEMBIX B KEpaMHUECKOH
TexHosoruu. O6opya0BaHUE JIMTEHHBIX LIEXOB /ISl IPOU3BOJICTBA CAHUTAPHO-CTPOUTEIILHOM KepaMUKH.
Memanku, HacocChl, NUIMKEPOIPOBOIBI, YCTPOWCTBA i1 BaKyyMHpOBaHMs LUIMKepoB. llepexom or
JUTEHHBIX KOHBEHEPOB K MEXaHU3UPOBAHHBIM JINTCHHBIM CTEHIAM.

YcTpoiicTBO M paboTa KapyceslbHOW MAIIMHBI JJIi OTJIMBKA TOHKOCTEHHBIX IOJIBIX HW3JEIUN
METO/OM CIMBHOTI'O JIUTHSI.

KoMmoHOBOYHBIE pelIeHus 10 pa3MemeHHI0 000py10BaHus MPH (HOPMOBAHUU METOJOM JIUThSI.
Tennenuuu coBepuIeHCTBOBaHUA 000PYIOBAHUS /TSl JIUThSI KEPAMUUECKUX U3JEIUM.

O6opynoBanue st 00pabOTKH pe3anueM (00TouKM). MOKpPBINA U CyXOl CIOCOOBI Ia3ypoBaHUS.
OOopynoBaHue i [Ja3ypoBaHMsl W3JEJIMH  METOJAaMH OKyHaHUs, II0JIMBA, IyJbBEpU3ALIUH,
ANEKTPOCTATUYECKUM, OJJHOBPEMEHHBIM [TPECCOBAHUEM IIMTOYHOI'O CJIOS U IJ1a3ypHu.

PotopHble U pOTOpHO-KOHBEHEpHBIEC JIMHUM U BO3MOKHOCTH HMX HCIIOJIb30BaHHS B TE€XHOJIOTUHU
KEpPaMUKH B CPaBHEHHUH C pOOOTU3UPOBAHHBIMU KOMIUIEKCAMHU.

Pazoen 3. Ochosbl npoekmuposanus npeonpusmutl no npou3eo0cmey Kepamuku

3.1. O6mmue moyIoKEeHUs O IPOEKTUPOBAHUH.

TexHUKO-IKOHOMHUYECKOEe  OOOCHOBaHHE, BBIOOp MecTa  CTPOUTENbCTBA, 3a/JaHUE  Ha
npoektupoBanue. OcHOBHBIE onpenenenus. [lpeanpoexTHeie padoTel. OOHIas NOSICHUTEIbHAS 3aMKCKA.
I'enepanbHblil miaH M TpaHcnopT. TexHosoruueckue pemieHus. OpraHuzanuss ¥ YCIOBHs Tpyla
paOOTHUKOB. YTIpaBlieHHE MPOU3BOJACTBOM U TPEANPHUATHEM. APXUTEKTYPHO-CTPOUTEIBHBIC PEIICHHS.
CnenuanbHoe 0o0opynoBaHME, CETH M cucTeMbl. OpraHuszanus crpouTenbcTBa. OXpaHa OKpy)KarolleH
cpenpl. CrenuanbHO-TEXHUYECKHE MEPONPHUATHS TPaXIAHCKOW 00OpOHBI. MeponpusiTus 1o
IPESYNPEXIECHUIO Ype3BbIYaiHbIX cuTyaunil. CMeTHas 1oKyMeHTauus. J¢p(GeKTUBHOCTh HHBECTUIIMH.

Pomp cmemmanucra mpu  mpoeKTHpOBaHWHW. JIEHCTBYIONIME HOPMAaTHUBHBIE JOKYMEHTHI IO
CTpOUTENbCTBY. HOpPMBI TEXHOJIOTHYECKOTO NMPOEKTUPOBAHUS U TEXHUKO-IKOHOMHUYECKHE IOKa3aTelu
npennpusaTuil kepamudeckoit npomsinuieHHocTH. Cucrtemsl ECKJI, ECT, ECTJC B npoekTupoBaHuu.
[TpuMeHeHne KOMITbIOTEPOB MPU MPOESKTUPOBAHUH.

3.2. ConeprkaHue KypCOBBIX CTYA€HUECKUX padOT U IUIIJIOMHOTO POEKTUPOBAHUSI.

TemaTuka KypcOBBIX CTYIACHUYECKHMX pabOT M JUIUIOMHBIX IMpoekToB. OOBeM M cojepiaHue
KypCOBOH CTyAE€HUECKOH paboThl M JUIUIOMHOrO mnpoekTa. OCOOEHHOCTH NPOEKTUPOBAHUS IIPU
PEKOHCTPYKIMH JeicTBYOIIEro npeanpustus. Mcrounukn Heo6xoumMoi HHPpOpMaLuu JIIst KypcoBOrO U
TUIIOMHOTO TTPOEKTHPOBaHMs. [I[pUMeHeHNe BRIYUCITUTENBHON TEXHUKU TIPU TIPOCKTHPOBAHUH.

TpeboBanust Mo OQOPMIICHUIO PACUETHO-TIOSCHUTEIBHON 3alMMCKH K AMIJIOMHOMY IIPOEKTY.
Paznensl, Bxonsmme B y4eOHbIN mpoekT. OOOCHOBaHUE 11€7€CO00PA3HOCTH MPOCKTHUPOBAHUS OOBEKTA.
Bei0op paiioHa u TOYkM cTpouTenbcTBa mHpeanpustus. OO0OCHOBaHUE €ro MOIIHOCTH, aCCOPTHMEHTa
BBIIIYCKAEMON MPOAYKLNH, aHAIU3 OOECHEYEHHOCTH ChIPbEM, 3JIEKTPOIHEPrueil, TEeXHOIOTMUECKUM
TOIUIMBOM U BOJOM.

OOGocHoBaHME criocoba TEXHOJIOTUUYECKOTO Mporiecca mpousBojacTBa. ObecrneueHrne TpeOoBaHUN
OXpaHbl OKpyXaroleil cpeasl npu npoekThupoBaHuu. Conep’kaHHe TEXHOJIOTMYECKONM YacTh IPOeKTa,
olmire pekoMeHjaanuu mno ee paspadorke. [logbeMHO-TpaHCIOPTHOE 00OPYAOBAHHE U BHYTPHUIIEXOBOM
TpaHcnopT. [IpUHIUNOBI MPOEKTUPOBAHUS MACCO3arOTOBUTENBHBIX 1E€XOB, BAapHaHTbl KOMIIOHOBKU
oOopynoBanusi. llpoexTupoBanue 11eX0B (OpPMOBaHHS KEpaMHUYECKUX 3aroToBok. IIpoexTupoBanue
[IEXOB 00KUTa KePaMUYECKHUX 3ar0TOBOK. [IpHHIUIIBI M TPEIOCHUTKY BBIOOpa MEYHOr0 arperara.

3.3. TumoBble pemeHuss 1O BBIOOPY U pa3MEIIEHUIO O0OpPYIOBaHUS B IPOU3BOCTBE
Xo3siicTBeHHOTO (hapdopa u asHCca, KUCIOTOYNMOpHBIX u3aenuil. Hexoropele o0mme 0coOeHHOCTH
TEXHOJIOTUYECKHX CXEM MPOU3BOJICTBA X039 CTBEHHO-OBITOBOI KEPAMUKH.

Bribop cocraBa kepamuueckoro mnonydalOpukara u uzgenus. MarepuanbHblii OanaHc 3aBoja,
pacuer NOTPeOHOCTH B MCXOJHBIX MaTepuajgaxX, OJKCIUTyaTallMOHHOM MOIIMHOCTH  OCHOBHBIX
MIPOU3BOJICTBEHHBIX II€XOB; PAacyeT KOJUYECTBA €JMHMUI] OCHOBHOTO TEXHOJOTHYECKOT0 00OpYyIOBaHUS.
[TpuHIMIBI pacyeTa arperaTHO-MOTOYHBIX JTMHUN, TOA00p 000pyI0BaHUS JJI KOMIUIEKTAI[MA arperaTHo-
MOTOYHBIX JIMHUHA. MeTo/bl pacuera 3KCITyaTallMOHHBIX XapaKTEePUCTUK OCHOBHOT'O TEXHOJIOTHYECKOTO
000opyI0BaHUA.
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I'paduueckass yvacte mpoekta. TpeGoBaHUS K COJEPKAHHIO, KOMIIOHOBKE H O(GOPMIICHHUIO
rpaduueckoit yactu npoekrta. [locienoBaTensHOCTh BBIMIOTHEHUS TUTUIOMHOTO TipoekTa. [IpencraBienue
MIPOEKTOB K 3amute. [1opsIoK 3aIuThl IPOEKTA.

3akaroyenue. Ponb COBEPIIEHCTBOBAHUS 0OOpPYIOBaHUS B MPOTPECCe TEXHOJIOTHH KEPaMUKH Ha
COBPEMEHHOM JTarie.

4 O0beM yueOHOH TUCHUILIUHBI

Beero Cemectp
Bun yueOHol paboThl 1 2
3E Axan. g 3E | Akang. g 3E Axan. g
OO6m1ast TpPyA0EMKOCTh JTUCITUTUTHHBI 4 252 5 180 2 72

Konumaxkmmnasn paboma — ayoumopnsie 2,67 96 1,78 64 0,89 32

3aHAMUA:
6 MoM Hucie é hopme npaxmuyueckou

10020MOEKH 0,89 32 - - 0,89 32
Jlexkun 0,89 32 0,89 32 - -
[Tpaktuueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
6 MOM Yucie 8 hopme nPaKmu4eckoll 0.89 30 i i 0.89 30
n0020mMosKuU ' ’
Jlaboparopusie pabotsi (JIP) - - - - - -
CamocrosiTesibHas padoTa 3,33 120 2,22 80 1,11 40
KoHTakTHas camocTosTenbHas paboTa 0,01 0,4 - - 0,01 0,4

CaMOCTOSITeIbHOE U3yUYCHHUE Pa3JICIIOB 3,32 1196 | 2,22 80 1.10 39,6

JUCLUILINHEI
Buabl KOHTpOJIA:
KypcoBoii npoekt - - - - + +
9K3aMeH 1 36 1 36 - -
KonTtaktHas pabora —  TIPOMEXKYTOUYHAs

0,4 0,4 -
aTTecTalus 1 1 -
[ToaroToBKa K dK3aMEHY. 35,6 35,6 -

Kypcosoii
Buja uToroBoro KOHTpoOJIs: I9K3aMeH yp
NMPOEKT
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Beero Cemectp

Bun yuebnol paboThl 1

3E | Actp.u| 3E | Actp.u 3E Actp. u
OO6m1ast TpyA0€MKOCTh JTUCITUTUTHHBI 4 189 5 135 2 54
KonTakTHasi padoTa — ay1uTOpHBIE 2,67 79 178 48 0,89 24
3aHATHSA:
6 MoM Hucie é hopme npaxmuuecKkoi
10020MOEKH 0,89 24 - - 0,89 24
Jlexmun 0,89 24 0,89 24 - -
[Tpaktuueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
6 MOM uucie 8 hopme nPaKmu4eckoll 0.89 24 i i 0.89 24
Nn0020MOBKU ' ’
Jlaboparopusie pabotsi (JIP) - - - - - -
CamocrosiTejibHasi pa6oTa 3,33 90 2,22 60 1,11 30
KoHTakTHas camocTosTeNbHas paboTa 0,01 0,3 - - 0,01 0,3
CamocTosTeIbHOE U3YYCHHUE Pa3IeiioB 3,32 89.7 2,22 60 1.10 297
IACIATUINHEI
Bujabl KOHTPOJIS:
KypcoBoii npoekt - - - - + +
9K3aMeH 1 27 1 27 - -
KonrtaktHas pabora —  TIpPOMEXKYTOUYHAs 03 03 i
aTTecTalnys 1 ’ 1 ’ -
[ToaroroBka K K3aMeHy. 26,7 26,7 -
Buja nToroBoro KOHTpoOJIs: IK3aMeH Kr}[’pp(c)g::gn

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«O0opynoBaHue ¥ OCHOBBI IPOEKTHPOBAHMS NMPEANPUATHII 10 NIPOU3BOACTBY
CTPOUTENbHOH KEPaAMUKI)

1 Heap mucuMnMHbl — IproOpeTeHHE 00YYarOIIMMUCS YIITYyOJE€HHBIX 3HAHUN U KOMITETEHIUH B
obmacti 0O0OpYJOBaHUS M OCHOB THPOEKTHPOBAHUS MPEANPUATHH MO TNPOU3BOJACTBY KEpPaMHMKH
CTPOMUTENLHOTO Ha3HAUYEHUS.

2 B pesyabTaTe H3y4eHUs1 AUCHUILINHBI 00y4aI0IUICH J0JI/KEH:

Obnaoams cleayoIUMU KOMIETEHIUIMU U MHAUKATOPAMU UX JIOCTHXKEHUS:

IIK-1.1, I[IK-1.2, [IK-1.3, [IK-6.1, IIK-6.2, ITK-6.3.

3nams:

- TOpUHLUIBI padOThl, JOCTOMHCTBA W HENOCTAaTKHU, Haubojiee MPOrPEeCCUBHBIE CHOCOOBI
HKCIUTyaTaluy 000pyI0BaHUs Il IPOU3BOJICTBA KEPAMUKH;

- pacueT 1 000CHOBaHHE aCCOPTUMEHTA TOTOBOM MPOAYKIIMU U MOIIHOCTH MPEANPUATHS, PACUETHI
NOTPeOHOCTH ChIPbs, MaTEPUAIIOB, 000PYIOBaHMUS;

- OCHOBBI KOMIIOHOBOYHBIX pEIIEHUN TEXHOJIOIMYECKOTOo OOOpYAOBaHUS M MEXaHU3alUuu
TPaHCIIOPTHBIX OMNEPALMH M0 LIEXaM U y4acTKaM BCETO MPOU3BOJCTBA;

Ymemo:

- BBINOJIHATH PacueThl MO TEXHUKO-IKOHOMHUYECKOMY OOOCHOBAaHHUIO II€JI€CO00Pa3HOCTH
MIPOEKTUPOBAHUS (CTPOUTENBCTBA), TEXHOJIOTUYECKON pa3pabOTKe MPOEKTa;

- IPUMEHSATH JEMEHTHI aBTOMAaTHU3alluU pabOThl 000PYIOBaHUS;

- IPOBOJUTH AHAJIM3 HOPMATUBHOU JOKYMEHTAILUH;

Bnaodemu:

- 3HAaHUSAMHU O IIPOTPECCUBHBIX TEXHOJOIMUYECKUX MpoLEeccax U 000pyJOBaHNH, 00ECTIEUMBAIOIINX
BBICOKOE Ka4e€CTBO ITPOAYKIIMH, TOBBIIEHUE IPOU3BOAUTENBHOCTH TPYJa U KYJIbTYPhI IPOU3BOJICTBA;

- peleHUsIMU, 00ECTIeYNBAIOIIMMHI YMEHBILICHUE 3arpA3HEHUS OKpPYKaloIIel Cpefbl, YIy4dlleHue
YCIIOBUH TPYyAa,
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- croco0amu MOMCKa U aHallM3a HOPMaTUBHOM TOKyMEHTAaLUH.

3 KpaTkoe conep:kaHue JHCHUILIHHbI

Pazoen 1. Obopyoosanue 0151 nonyueruss hopmosouHvIx Macc

1.1. O6opynoBanue AJs MOTYYCHUS H3MEITbYEHHBIX KOMIIOHEHTOB KEPAMUYECKUX MacC.

3amaya MOJIyYeHHS H3MEIbYCHHBIX MOPOIIKOB B KEPaMHUECKHX MPOM3BOJACTBAX B CBI3U CO
cnenn(puIeckuMu TpeOOBaHUSIMHU K UX AMCIIepcHOCTH. PaboTa npo6ieHus 1 U3MENIbYeHHUS.

OcHOBHBIE THIBI JAPOOMIBHO-TIOMOJIBHOTO OOOpYIOBaHUS, MHCIIOJIB3YEMOTr0 B KepaMHUYECKHX
Npou3BOJACTBaX. JIpoOWJKM - IIIEKOBbIe, KOHYCHBIC, MOJIOTKOBbIC, BAJKOBbIE (B TOM 4YHCIE
CHelHATM3UPOBAHHbIE ISl TpyOOro ApoOJeHHs] TJIMHBI), TJIMHOPE3KH, JE€3HMHTETPaToOpbl, MOMOJIbHBIE
OeryHbl, CpeIHEX0I0BbIe MEJIbHHIIBI, IIAPOBbIE MEIbHHUIIBI HEMPEPHIBHOIO M EPUOJUUECKOTO ACUCTBUS,
BUOpPALIMOHHBIE MEJBbHUIIBI, CTPYHHBIE MEIbHUIIBI, aTTPUTOPHI, IUIAHETApHbIE MENbHUIBL. [TpuHIun ux
paboThI, OCHOBHBIE JIEMEHTHI KOHCTPYKIMHA M CPaBHUTENIbHAS TEXHOJIOTWYECKAs OLIEHKA Pa3IHMYHBIX
JIPOOUIIbHO-TIOMOJIBHBIX MamuH. OcoOeHHOCTH paboThl 000PYAOBAHUS AJII TOHKOTO M CBEPXTOHKOTO
n3MenpueHust. CpaBHUTENbHAS OIICHKA MAIMH T10 MBUICBBIACICHUIO MIPHU TIOMOJIE U TPAHCIIOPTHPOBAHUT
MOpoIIKOB. Peanu3zanust MeponpusTUii 10 OXpaHe TpyAa U OKpYXKaloulel cpeabl MyTeM palroHaIbHOrO
BbIOOpA METOJIOB M3MEbUeHUs 1 000pynoBanus. COBpEMEHHBIE TEHICHIIMH B IPOU3BOJICTBE IPOOUIHHO-
MIOMOJILHOTO 000PYOBAaHHS.

1.2. O6opynoBanue AJjig pa3ieiieHus MaTepUaoB MO KPYMHOCTH, JIJII MarHUTHOTO OOOTalleHHUS,
JO3UPOBAHUS ¥ TPAHCTIOPTUPOBKU BHYTPH IIEXOB.

Metoapl pa3zeneHusi MaTepuajoB IO pa3MepaM 3epHa. BO3MOXHOCTH, OTrpaHUYEHUS,
paloHagbHble 00JacTH HCIOJB30BaHUS DPA3IMYHBIX METOAOB: TPOXOYEHHS (pacceBa), pa3jelcHUs B
BO3AYIIHOM TIOTOKE ¥ THIpaBIUYEcKOW Kinaccupukanuu. OCHOBHBIE THIBI  00OpYyIOBaHUS,
MPUMEHSIEMOr0 B KEpaMHYeCKOW TEXHOJOTHMHU: CHUTa U TpOXO0Ta, BO3IAYIIHBIE CEMapaTophl,
THIPOKIacCU(UKATOPBl W THAPOIMKIOHBL. OleHKa CcpaBHUTENbHOW A((EKTUBHOCTH mporecca
paszeneHus B pasiM4HbIX THUMax oOopynoBaHus. CoOBpeMEHHbIE TEHJEHIMM B COBEPIICHCTBOBAHUU
YCTPOMCTB [IJIs pa3AeIeHUs.

VYcrpoiicTBa Ui BBIJENEHUS TOHKHMX IOPOIIKOB W3 BO3AYLIHOIO IMOTOKA M OOECHBbUIMBAHUS
BO3AyXa: ammapaThl Ui [EHTPOOEKHOTo, (QMIBTPAIMOHHOTO W MOKPOTO MBUICYIABIMBAHUSA H WX
0COOEHHOCTH, a TakXXe OCHOBBl pacyera B Ipolleccax IPOU3BOACTBA KEPAMUKU. 3HaAueHHe
MBUICYJIaBIMBAHMS /ISl OXPaHBl TPyAa M yCTPAaHEHUS 3arps3HEHUS OKpyXKaromeW cpenbl. TeHAeHIUH
COBEpILIEHCTBOBaHMsI 000pyI0BaHMS IS CeTapaluu 1 00eCbUTMBAHHUS.

OcHOBHBIE THIIBI O0OPYAOBaHHS JUISI MAarHUTHOW OYHCTKH HW3MEJIbUEHHBIX MAaTEpHAIIOB.
OO6opynoBaHue Uil TPAaHCHOPTHPOBKH M XPaHEHHs] HM3MEIbYEHHBIX MOPOIIKOOOPAa3HBIX MaTepHAJIOB.
OCHOBHBIE THUIIBI TPAHCIOPTEPOB, IJIEBATOPOB M YCTPOMCTB JUIsI MTHEBMATHYECKOTO TPAHCIIOPTa, UX
CpaBHUTENbHbIE OLCHKH. bByHKephl, CHUJIOCH, nHUTaTeNd, J03aTopbl. COBpeMEHHbIE TEHAECHIUH
COBEPIIEHCTBOBAHHSI TOTO 000PYOBaHUSI.

[TprMepbl KOMIIOHOBOK JPOOUIIBHO-TIOMOJIBHOTO 000PYAOBAaHUS U 000PYJOBAHUS IS pa3/ieNeHHs
MaTepHala 1o KpymHOCTH. PacueTsl MatepraibHOTO OajlaHca W ydeTa BO3BPATHBIX MOTEeph. [IpWHIHITEI
BBIOOpa 000PYIOBAHMS.

1.3. O6opynoBanue 1151 CMEMIMBAHUS (POPMOBOUHBIX MACC M IX 00€3BOKUBAHUS.

3amava CTaJuU CMELIMBAaHHUS KOMIIOHEHTOB M BBEJICHHS BPEMEHHON TEXHOJOTMUECKOW CBS3KH B
3aBHCUMOCTH OT MeToaa ¢gopmoBanus. Kiaccudukanus mporeccoB MOAroTOBKH KEPAMHUECKUX MAacc U
COOTBETCTBYIOILINX BUJI0B CMECUTENLHOIO 000PY/JOBAHUSI.

VYerpoiictTBo M paboTa MallMH HENPEephIBHOIO JAEWCTBUS JII CMELIMBAHUSA M YBIIAXXHEHUS
rpybokepamuueckux Macc. Jlonactasle cmecutenu. [lapoyBnaxxHurenu.

VYerpoiictBo 1 paboTa cMecHuTeNneld IMEepUOAMYECKOro JACHCTBUSA MJIs CMEIIUBaHUS MacC B
MIPOU3BOJICTBE TPYOOI KEpaMUKH: CMECUTENbHbIE OETYHBI U JIpyTHe MAaIMHBI 10100H0r0 THIa. CrocoOsl
aBTOMATHU3AIMH YIIPaBJICHUS pabOTON CMECUTENEH MePUOANIECKOTO TICHCTBHSI.

CpaBHHTENbHAS OIICHKA CMECHUTENeH NMPUMEHUTENbHO K IJIACTUYHBIM M IOJYCYXHM MaccaMm H
TEHJICHIIMHM COBEPIICHCTBOBAHUS 3TOTO 000PYIOBAHHUS.
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[InukepHble MEMIAKA MEPUOIUYECKOT0 NEUCTBUS ISl TOATOTOBKM TOHKOKEPaMUYECKHX Macc
(BKJIIOYasl pacIyCKaHHE IIMHUCTBIX KOMIIOHEHTOB). Y CTpPONCTBO, Ha3HAUEHUE U CPABHUTEIIbHAS OLICHKA
Pa3IMYHbIX TUIIOB MELIAIOK: TOPU30HTANILHBIE U BEPTUKAIIbHBIE, JIOMACTHBIC, POMEIICPHBIE.

[TpyHUMIIBI YCTPOMCTBA M CXEMbI MCIIOJNb30BAaHUS HENPEPHIBHO-ACUCTBYIOIIMX MAlIUH IS
pacmycKaHusi TJIMHHUCTBIX KOMIIOHEHTOB. TEHJIEHIIMM COBEPIICHCTBOBAHUS MENIAJIOK W MAIIMH JUIs
pocIlycKa IJIiH.

OcHoBHOe 00OpynOBaHUE, MpPUMEHsIeMOe s OO0E3BOKHBAHUS KEPAMUYECKUX Macc Mpu
[UTUKEPHOM TOATOTOBKE CYCIIEH3HH, OCOOEHHOCTH PEXHMOB M KHHETUKU (uiIbTpoBaHUs. Perienus,
o0ecreurBaoIIie MEXaHU3aluio U aBTOMATH3aUI0 padoThl GUIBTP-TIpeccoB. BiaxkHOCTH moirydaeMbIxX
KOp)ked W WX JajpHeWmas mnepepaboTka. Mcmonb3oBaHWe WM OYMCTKA  (UIBTPATOB IS
MIPEeIOTBPALICHUS 3arps3HEHUs OKpYKarollel cpeapl. TeHIeHIIUU B COBEPILIEHCTBOBAaHUHN 00OPYAOBaHUS
111 00€3BOKMBAHUS IIUTUKEPOB.

Oco0eHHOCTH HAcCOCOB, MPUMEHSEMbIX JJIs 3aKa4Ku (PUIBTP-IIPECCOB U TPAHCIIOPTA IILJIUKEPOB;
MeMOpaHHBIE U YePBSIYHBIC HACOCHI. TEHIEHIINH B UX COBEPIIICHCTBOBAHUH.

[TomyueHue mpecc-MOPOIIKOB U3 KepaMUYECKHX HUTUKepoB. OCHOBHBIE THIBI U OCOOEHHOCTH
KOHCTPYKLUHUN pacHbUIMTENbHBIX CYIIWJ, U CYLIWJ B KHUISIIEM CJIO€, IPUMEHSAEMbIX B KepaMU4ECKOU
TeXHOJOTUH. [ paHyIATOPHI U UX CPAaBHEHUE C PACTIBUIUTEILHBIMU CYIIUIAMH.

[IpuMepbl KOMITOHOBOK  JIPOOHMIJIBHO-TIOMOJIFHOTO  00OpYIOBaHUST W OOOPYHAOBAaHHS  JUIS
MOATOTOBKH (DOPMOBOYHBIX Macc. Macco3aroTOBUTENbHBIE LIEXU.

Paszoen 2. Obopyoosanue ons popmosanus 3a20moeox

2.1. O6opynoBanue ansi GopMOBaHUS 3arOTOBOK CIIOCOOOM IJIACTHUECKOTO (hOPMOBAHUSI.

OcoOeHHocTH MmacTHYeckoro (opmoBaHus Kepamuyeckux wmacc. (OCHOBHBIE BapUaHThI
MPOLIECCOB TIACTHYECKOro (OpMOBaHUA: MPOTSKKA, IITeMIIeIbHOEe (opMoBaHME, packaTka B Tela
BpameHus. [IpuMensiemMble Uit HUX THITBI 000PYAOBaHHUS.

JlenTOYHBIE TpEeCCHl U MSJIKU. YCTPOWCTBA JICHTOYHBIX IIPECCOB C BUHTOBBIMHU JIONACTSIMH U
OCOOCHHOCTH HUX OCHOBHBIX KOHCTPYKIIMOHHBIX 3JEMEHTOB (KOPIYC, 3arpy304HO-IIUTATENIbHOE
yCTPOICTBO, BUHTOBBIE JIONACTH, TOJI0BKA, MyHAIITYK). [Ipoueccsl, mpoucxosime npu GopMOBaHUHN Ha
JIEHTOYHBIX Mpeccax. Buapl Opaka v criocoObl UX MPe10TBPALLECHUS.

BakyymHbple = JleHTOYHBIE Tpecchl. MexaHu3Mbl M 3(G(GEKTUBHOCTh  BAaKyyMHPOBaHUS.
BopnokosbiieBsle 1 MacisiHble BaKyyMHbIE HACOChl. OCHOBHBIE THIIbI KOHCTPYKIIMI BaKyyMHBIX [IPECCOB U
WX CpaBHUTENbHAS XapaKTepucTHKa. Bakyymmsuiku. PeXuMbl BakKyyMHUpOBAHHS M THUIIBI BaKyyMHBIX
HacocoB. BeprukanbpHbie Tpecchl s (GOPMOBAaHMS KaHAIM3AIMOHHBIX TPyo. OcobeHHOCTH UX
YCTPOMCTBA. DJIEMEHTHI pacueTa JIEHTOYHBIX NPECCOB C BUHTOBBIMHU JionacTsIMH. 1Ipon3BoauTenbHOCTD
IIPECCOB, JABJIEHUE NpPECcCOBaHUS U MHoTpedisiemas MOIIHOCTb. OCHOBHBIE CBEJIEHHUS O Ipeccax Jis
IUTACTUYECKOro (POPMOBAHHUS MOPIIHEBOI'O THUIA. TEHIEHIIMHM B COBEPLICHCTBOBAaHUU OOOPYIOBAaHUS IS
(dbopMoOBaHUS METOAOM MpPOTSXKKU. TpeboBaHMs, NpenbsABIsSEMble K MallMHaM JUIsl HApEe3KH ChIplia
(3arotoBok) u3 Opyca, BBIIABIMBAEMOr0 JIEHTOYHBIM MpeccoM. OCHOBHBIE THIIBI PpPe3aTeNIbHBIX
anmnapaToB. Y CTpONCTBO U KMHEMAaTHKa pabOThl OIHOCTPYHHOI'O PE3aTeIbHOTO CTaHKA.

[Tpuniun paboThl pe3aTeabHbIX YCTPOUCTB ¢ (hoTornemeHnToM. OO0Immue cBefieHns 00 ycTpoiicTBax
JUIS aBTOMAaTMYECKOM CaJlku Hape3aHHOro chipua. [IpuMmepbl KOMIOHOBOK MPECCOB AJSi MPOTSDKKU C
MPEIIECTBYIOIIMM UM 000PYI0BaHHEM.

[lItemnenbHple  Tpecchl  Juisl  Tuiactudeckoro  (gopmoBanus. (OcoOEHHOCTH  TMpolecca
IITEMIENBHOr0 (OPMOBAaHUS HM3AETHH M3 TIpyOOKepaMMUYECKHX IJIACTUYHBIX Macc. OCHOBHBIE THIIbI
MIPECCOB, MPUMEHSIEMBIX [Tl (popmoBaHus yepenuilbl. MIx ycTpoiictBo u pabota. [Ipumepbl KOMITIOHOBOK
NPECCOB ISl IITEMMENBbHOTO TPECCOBAaHMS C MPEAIECCTBYIOIIMM 000pyaoBaHHEM. TeHIEHIMH B
COBEpIIEHCTBOBAHNUHU 000py10BaHUs AJisi POPMOBAHUS METOJOM JOTIPECCOBKH.

[Tyt momHOM MexaHu3amuu Imporecca (OpPMOBaHUS TPYOOH CTPOUTENBHOW KEpaMUKH C
0o0BbEIMHEHNEM BaKyyMHOI'O Ipecca, pe3aka U KOHBEHEpHOro Cyliwjia B €IMHBIN arperaT - MOTOYHYIO
auHuto. IlpuMepsl KOMIIOHOBOK MpPECCOB MjIsi LITEMIIEIBHOTO IPECCOBAHMSI C MPEAIIECTBYIOLINM
000pyI0OBaHUEM.

2.2. ObopynoBaHue AJIs IPECCOBAHMSI 3aTOTOBOK U3 MTOPOIIKOB.
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OcoOeHHOCTM W BapuaHTBI TIpoIecca TMPECCOBAaHUA M3AETUHd U3 TOpomKoB. CrocoObl
peryaupoBaHUs JaBJICHHUS M IUIOTHOCTH. TpeOoBaHMS K IMOPOIIKAM Ui TOJYCYXOro IPECCOBAHMA.
[IpyuumnHBI MOSABICHUS U IYTH YCTPAHEHUsI HEPABHOILUIOTHOCTH, MEPENPECCOBOYHBIX TPEUIMH U JAPYTUX
nedexToB npeccoBok. OCHOBHbBIE BapHaHThl IMPUMEHSIEMBIX PEXKHMOB MPECCOBaHMS (OJHOCTOPOHHEE U
JBYXCTOPOHHEE CKAaTHE: UCIOJIb30BaHUE TUIABAIOIINUX (OPM, CTYIIEHUATHIE PEKUMBI IIPECCOBAHMUS).

Knaccugukamuss mpeccoB MO HCTOYHMKAM CO3JAaHUS IPECCYIONIETO YCHIIHMS, MO THIIaM
MPECCYIOIMIMX U NEPEMEIIAIONIUX MEXaHU3MOB, [0 peXUMaM IMpeccOBaHUs. PeBonbBEpHBIE U POTOPHbIE
IIPECCHI.

Mexanuueckue npecchl. [IpuHIMO AOEHCTBHUS M JTOCTOMHCTBA KOJICHOPBIYAXXHOTO MEXaHHU3Ma.
KoHcTpykius u paboTa TUNHWYHBIX KOJEHOPBIYAXKHBIX IPECCOB MJIi IPECCOBAHUS CTPOUTEIBHOIO
KUpIHMYa U IUIMTOK. MeXaHu3Mbl JJIsl 3aChIIKM MAacChl M BBITAIKMBAHMS W3JEIUN. YCTpOWCTBA s
T'UJIPaBIMYECKOT0 PEryIMpOBaHUs AABJICHUS HA MEXaHUYECKHUX IIpeccax.

['unpaBnuyeckue mpeccbl. OCOOEHHOCTH M OCHOBHBbIE O0JACTH MPUMEHEHHUS THUIPABINYECKUX
IIPECCOB B KEpaMUYECKOW TeXHOJOrnu. OCHOBHBIE TUIIBI T'MJPABIMYECKUX IPECCOB, NMPUMEHSIEMBIX B
MIPOM3BOJICTBE KepaMHuUecKuX IUIMTOK. OO0OpydoBaHHME THAPABIMYECKONM CXEMbI IMPECCOB: HACOCHI,
aKKyMYJIITOpbI, IpeoOpa3oBaTeNu JaBJICHUs, 30JI0THUKU, KiamaHbl. ABTOMaTH3allUs YIpPaBJIECHUS
THIPaBIMYECKUMU IIpeccaMu (paccMaTpUBaeTCs Ha IPUMEpE OJHOTO U3 MPECCOB).

OcHOBHBIE OCOOEHHOCTH M METOJBl MPECCOBAHUS H3ACTHA CIoXHOH (opmbl. Hexotopsie
KOHCTPYKTUBHBIE peIIeHHs] Mpecc-PopM, KEPHOB U ITyaHCOHOB, 00ECIEYMBAIONINX BbIPABHUBAHHE
KO3 PUIHEHTOB CxKaTusl. [ mapocTaTuueckoe U KBa3MM30CTaTHUECKOE MpeccoBanme. BubponpeccoBanue.
["azocTaTnueckoe npeccoBaHue.

CoBpeMeHHbIE TEHACHIIUK COBEPILIEHCTBOBAHMS MPECCOB Ul MOJIycyxoro npeccoBanus. [Ipecc-
dbopMBI 7S TpEecCOBaHUS KEepaMHYECKHX IUIMTOK: 3€pKallbHble, C TMepenadyeil, TUApOCTaTUYECKUE
mramnbl. [Ipumepbl KOMIIOHOBOK IIPECCOB /Il MOJYCYXOrO IPECCOBAHUS U IPEAIIECTBYIOIIETO
000pyIOBaHUSI.

2.3. O6opynoBanue s (GOPMOBAHHUS 3aroTOBOK METOJIOM JIUThS, METOJOM OOTOYKH.
JlononHUTENbHAs 00paboTKa.

OcoOeHHOCTH TpoIlecca JIMTh KEPAMUYECKUX IUIMKEPOB B MOpHUCThe (hopmbl. TpeboBaHus K
nUIMKepaM M mopucTteiM gopmam. Kiaccudukanuss MeTOl0B JHUThS, MPUMEHSIEMBIX B KepaMUYECKOU
texHosoruu. O0opynoBaHNE JUTEHHBIX LIEXOB JJIsl IPOU3BOJICTBA CAHUTAPHO-CTPOUTEIHHON KEPaMHUKH.
Mermanky, Hacochbl, LUIMKEPONPOBOABI, YCTPOMCTBA JJI BaKyyMHpOBaHUs HUIMKepoB. llepexon ot
JINTEMHBIX KOHBEMEPOB K MEXaHU3UPOBAHHBIM JIMTEHHBIM CTEH/IAM.

OcobeHHOCTH TUThS oA JaBieHueM. O0opynoBaHHE JJIs JINThS U3/1€IMN O] TaBIEHUEM.

KoMnoHoBoYHbIE pelIeHns MO pa3MEIIeHH0 000py1oBaHus MpU (POPMOBAHUH METOJIOM JIUThSI.
TenneHunu coBepiIeHCTBOBaHUS 000pYIOBAHUS IS IUThSI KEPAMUUECKUX HU3IENINH.

Moxkpslii 1 cyxoi ciocoObl TazypoBanus. O00pyaoBaHUe ISl TIa3ypOBaHUs U3/IEINI METOAaMH
OKYHaHUs, [10JINBA, I1yJIbBEPU3ALINHN, FIEKTPOCTATUUECKUM, OJTHOBPEMEHHBIM IIPECCOBAHUEM ITUIUTOYHOTO
CJIOSI ¥ TJIa3ypH. Y CTPOMCTBO TJIa3ypOBOYHOTO KOHBENEpA ISl TUTUTOK.

PoTopHble M POTOpPHO-KOHBEWEPHBIE JTUHUM U BO3MOXHOCTH UX HCIIOJIB30BAHUS B TEXHOJOTUHU
KepaMHUKH{ B CPABHEHUH C POOOTH3UPOBAHHBIMU KOMILIEKCAMHU.

Pasoen 3. Ocnosvl npoekmuposanus npeonpusmutl no npou3eo0Cmey Kepamuku

3.1. O6mue noyoKeHUs O MPOESKTUPOBAHUH.

TexHUKO-?KOHOMHUYECKOe  OOOCHOBaHME, BBIOOp MecTa  CTPOUTENbCTBA, 3aJaHHe  Ha
npoektupoBanue. OcHOBHBIE omnpenenenus. [IpeanpoexTHeie paboTel. OOIas MOSICHUTEIbHAS 3aMKCKa.
I'enepanbHblil TIaH U TpaHcHopT. TexHonormdeckue pemieHus. OpraHusanyss ¥ yCJIOBHs Tpyna
pabOTHUKOB. YMpaBieHHe MPOU3BOACTBOM U NPEANPUITHEM. APXUTEKTYPHO-CTPOUTEIbHBIE PEIICHUSI.
CrnenuanbHoe 00opynoBaHME, CETH M cHcTeMbl. OpraHuszainus crpouTenbcTBa. OXpaHa OKpYKaroleH
cpenbl.  CHenuanbHO-TEXHUYECKUE  MEPOIPHUATHS TPAXIAHCKOH  OOOpOHBL.  MepompusTusi 1o
MPEIYNPEXKACHUIO Upe3BbIYaHbIX cuTyauuid. CMeTHas JoKkyMeHTanus. J((EeKTHBHOCT MHBECTHUIIHA.

Ponp cnemmanucra mnpu  NpoeKTHUpoBaHUU. JleHCTByIOIIME HOPMATUBHBIE JOKYMEHTHI I10
CTPOUTENLCTBY. HOpPMBI TEXHOJIOTMYECKOTO0 NMPOEKTHUPOBAHUS M TEXHMKO-3KOHOMHUYECKHE IOKA3aTeNlH
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npeanpusatiuii kepamudeckol mpomseinuieHHOCTH. Cructembl ECK/I, ECTI, ECTJIC B npoekTHpOBaHHH.
[IpuMeHeHne KOMIBIOTEPOB MPU MPOEKTUPOBAHUHU.

3.2. ConeprkaHue KypCOBBIX CTYACHUECKUX padOT U IUIIJIOMHOTO MPOEKTUPOBAHUSI.

Temarnka KypcOBBIX CTYJIEHYECKHMX pPAaOOT W IUIUIOMHBIX MpoekToB. OO0BEM H colepikaHue
KYpPCOBOH CTyAeHUECKOH paboThl M JUIUIOMHOrO mpoekTa. OCOOEHHOCTH NPOEKTUPOBAHUS MIpU
PEKOHCTPYKIIUH JCUCTBYIONIETO MpeAnpusiTus. cTouHnkyn HeoOXoaumMon nHPOpMaIuH Ik KypCOBOTO H
JUIIJIOMHOTO MPOEKTUpOBaHus. [I[puMeHeHre BBIYMCIUTENbHON TEXHUKU ITPU IPOEKTUPOBAHUH.

TpebGoBanusi 10 O(QOPMIICHUIO PACUETHO-TIOSICHUTEILHON 3allUCKA K JUIUIOMHOMY TIPOEKTY.
Pa3znensl, Bxoasamue B yueOHBIA mpoekT. OO0CHOBaHME 11€7ecO00pa3HOCTH MPOESKTHUPOBAHUS OOBEKTA.
Brei6op paiioHa ¥ TOYKH CTpOUTEIhCTBA MpeanpusaThs. OOOCHOBaHUE €ro0 MOIIHOCTH, aCCOPTHMEHTA
BBIIIYCKAEMON MPOAYKIMH, aHATU3 OOECHEUYEHHOCTH ChIPbEM, 3JIEKTPOIHEPrUeH, TEXHOIOTHYECKUM
TOITMBOM U BOJIOM.

O6ocHoBaHme croco0a TEXHOJIOTUYECKOro Impoiiecca mpousBoacTBa. Obecneuenrne TpeGoBaHUM
OXpaHbl OKPY’KaIOIIEH cpeabl mpu MpoekTupoBaHuu. ColepkaHUE TEXHOJOTHMYECKOM YacTH IMPOEKTa,
o0mre pekomMeHaanuu mno ee papabdorke. [logbemMHO-TpaHCIOPTHOE 00OPYAOBAHHE U BHYTPHUIIEXOBOM
TpaHcnopt. [IpUHIMIBI MPOSKTUPOBAHUS MACCO3arOTOBUTEIBHBIX II€XOB, BAPUAHTHI KOMIIOHOBKH
obopynoBanusi. llpoexTupoBanue 11exX0B (HOPMOBaHHS KEpaMUYECKUX 3aroToBoK. IIpoextupoBanue
1IEXOB 00)KUTa KEPaMUYECKUX 3aroTOBOK. [[pUHIIUITBI U TIPEANOCHUIKN BHIOOpA MEYHOTO arperara.

3.3. TunoBsle pelieHus Mo BEIOOPY U pa3MEelIeHHIO 000y 10BaHUS.

[Tpon3BOJCTBO KaHAIM3AMMOHHBIX TPYO. [IpOM3BOICTBO CTEHOBBIX MAaTEPHAIIOB, KEPAMHUYECKUX
TpyOOK, caHuTapHOU KepaMuku. HekoTopelie 00111e 0COOEHHOCTH TEXHOJOTHYECKUX CXeM MPOU3BOICTBA
CTPOUTEIBHON KEPaMUKH.

Brei6op coctaBa kepamuueckoro mnonydabpukara u uzaenus. MaTepuaiabHbId OallaHC 3aBOa,
pacyer TOTPeOHOCTM B HMCXOJHBIX Marepuaiax, OSKCIUTyaTalluOHHONW MOIIHOCTA OCHOBHBIX
MIPOM3BOJICTBEHHBIX 1I€XOB; pacueT KOIWYEeCTBa €JUHHUI] OCHOBHOTO TEXHOJIOTUYECKOTO OOOPYAOBAHHUS.
[TpuHMIIBEI pacueTa arperaTHO-MOTOYHBIX JTUHUHN, TOA00P 000pYA0BaHUS VISl KOMIUIEKTAIIMH arperaTHo-
MOTOYHBIX JIMHUA. MeToabl pacyeTa 3KCIUTyaTallMOHHBIX XapaKTEPUCTUK OCHOBHOTO TEXHOJOTUYECKOTO
000pyIOBaHUA.

I'padmyeckas vactp mpoekTa. TpebOoBaHHMS K COAEPKAHHMIO, KOMIIOHOBKE H O(OpMIIEHHIO
rpaduueckoil yactu npoekra. [locienoBarenbHOCTD BBINOIHEHUS TUIUIOMHOrO IipoekTa. [IpencraBnenue
MPOEKTOB K 3amure. [1opsaok 3auuThl MPOEKTa.

3axmtouenue. Posib coBepiieHCTBOBaHMS 00OpYIOBaHUS B MPOrpecce TEXHOJOTUH KepaMUKU Ha
COBPEMEHHOM 3Tarle.
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4 O0beM yueOHO# JUCUUIIJIMHBI

Cemectp
Bun yae6HO# paboThI Beero 1
3E Axan. 94 3E | Akazx. g 3E Axan. g4

OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 7 252 5 180 2 72
Konumaxkmmuasn paboma — ayoumopnwie 2,67 96 1,78 64 0,89 30
3AHAMUA:
6 mom uucie 6 hopme nPpaKmuuecKoil 0,89 30 i i 0,89 32
nO0020mMo6KuU
Jlexuun 0,89 32 0,89 32 - -
ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
8 MOM Uucie 8 hopme NPAKmu4eckoll 0,89 30 ) i 0,89 30
n0020Mo6KuU
Jlaboparopusie pabots (JIP) - - - - - -
CamocTosiTesbHasi padora 3,33 120 2,22 80 1,11 40
KoHnTakTHas camocTosiTelibHast paboTa 0,01 0,4 - - 0,01 0,4
CaMocTosTeIbHOE N3YUEHUE Pa3/IeioB 3,32 1196 2.22 80 1.10 396
IACIATUINHEI
Buabl KoHTpOJIS:
KypcoBoii npoekT - - - - + +
DK3aMeH 1 36 1 36 - -
KonrtaktHas paborta — mpoMexyTouHas

0,4 0,4 -
arrecranusa 1 1 -
[ToaroToBKa K 3K3aMeHY. 35,6 35,6 -
Buja nToroBoro KOHTpoJIs: IK3aMeH Kypcogoii

NMPOEKT
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Beero Cemectp

Bun yueOHol paboThl 1

3E | Actp.u | 3E | Actp.u 3E Actp. u
OO6m1ast TpyA0€MKOCTh JTUCITUTUTHHBI 7 189 5 135 2 54
KonTakTHasi padoTa — ay1uTOpHBIE
SAHSITHSL: 2,67 72 1,78 48 0,89 24
6 MOM Hucse 8 hopme npaKmuueckou
10020MOEKH 0,89 24 - - 0,89 24
Jlexmun 0,89 24 0,89 24 - -
[Tpaktuueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
6 MOM uucie 8 hopme nPaKmu4eckoll 0.89 24 i i 0.89 24
Nn0020MOBKU ’ ’
Jlaboparopusie pabotsi (JIP) - - - - - -
CamocrosiTejibHasi pa6oTa 3,33 90 2,22 60 1,11 30
KoHTakTHas camocTosTeNbHas paboTa 0,01 0,3 - - 0,01 0,3
CamocTosTeIbHOE U3YYCHHUE Pa3IeiioB
R —— 3,32 89,7 2,22 60 1,10 29,7
Bujabl KOHTPOJIS:
KypcoBoii npoekt - - - - + +
9K3aMeH 1 27 1 27 - -
KonrtaktHas pabora —  TIpPOMEXKYTOUYHAs 03 03 i
aTTecTalnys 1 ' 1 ’ -
[ToaroroBka K K3aMeHy. 26,7 26,7 -
Buja nToroBoro KOHTpoOJIs: IK3aMeH Kr}[’pp(c)g::gn

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«O0opynoBaHe U OCHOBBI NPOEKTHPOBAHMS NPeANPUATHIA 10 MPOU3BOICTBY OTHEYIIOPOB»
1 Heab DMCUMIVIMHBI COCTOUT B MPUOOPETEHHHM OOYYAIOIIUMUCS 3HAHUM U KOMIIETEHIUH B

00JacTH COBPEMEHHOTO O0OpYIOBaHUS, UCIOIB3YEMOr0 Ha BCEX CTAIMSIX IMPOW3BOJCTBA OTHEYITOPHBIX
MaTepuajoB M H3ACTUN U3 HUX, a TaKKe KOMIUICKTAllUM MEXaHM3UPOBAHHBIX JIMHUNW W3 3TOTO
000opyI0BaHUS.

2 B pe3yabTaTe H3y4eHUs: JUCHUILINHBI 00yYAIOLIUIICS T0JIKeH:

Obnadams CIETYIONTUMU KOMIIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKCHHUS

IIK-1.1; IIK-1.2; IIK-1.3; IIK-6.1, IIK-6.2; IIK-6.3

3uamo:

- TPHHOWIBI PabOTH, JOCTOMHCTBA W HEJIOCTAaTKH, HaWOOJIee MPOTPECCUBHBIC CIOCOOBI
AKCILTyaTaIlluy 000pyI0BaHUS JIJIs IPOU3BOICTBA OPHEYIIOPOB;

- pacdeT 1 00OCHOBAHHE aCCOPTUMEHTA TOTOBOM MPOAYKIIMHA W MOIIHOCTH TPEANPUSITHS, PACUCTHI
MOTPEOHOCTH CHIPHSI, MATEPHUATIOB, 00OPYIOBAHHUS,

- OCHOBBI KOMITOHOBOYHBIX PEIICHUH TEXHOJIOTHYECKOTO OOOPYAOBAaHUS W MEXaHW3alUU
TPAHCIIOPTHBIX OMepaIuii Mo 1eXaM U y4acTKaM BCETo MPOU3BOJCTBA;

Ymems:

- BBINIONHATH pPAacyeThl MO TEXHUKO-DKOHOMHUYECKOMY OOOCHOBAaHUIO I€1eco00pa3HOCTH
MIPOEKTUPOBAHUS (CTPOUTENILCTBA), TEXHOJIOTUYECKON pa3paboTKe MPOeKTa;

- IPUMEHSTH SJIEMEHTHI aBTOMATU3alUK PaOOTHl 000PYIOBAHMS;

- MPOBOJINTH aHAJIN3 HOPMATUBHOU JTOKYMEHTAITUH;

Braoems:

- 3HAHUSIMHU O MPOTPECCUBHBIX TEXHOJOTHMUECKHUX MpOoIleccax U 000pyA0BaHUH, 00€CTICUNBAIOIITIX
BBICOKOE Ka4eCTBO MPOYKIIMH, MTOBBIIICHUE MPOU3BOAUTEIIHHOCTH TPY/Ia U KyJIbTYPhI IPOU3BOJICTBA;

- peleHusAMH, 00ECTIeYMBAIOIUMH YMEHBIIICHHE 3arPsI3HCHUS OKPYKAIOMIEH Cpebl, YIyUIICHHE
YCIIOBUH TPYyAa,
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- croco0amu MOMCKa U aHallM3a HOPMaTUBHOM TOKyMEHTAaLUH.

3 KpaTkoe conep:kaHue JHCHUTIMHBI

Pazoen 1. Obopyoosanue 0151 nonyueruss hopmosouHvIx Macc

1.1. OGopynoBanue AJsi TOTYyYSHUS N3METbUYCHHBIX KOMIOHEHTOB.

3amaya MOJy4YeHHs M3MENbUYEHHBIX MOPOIIKOB B OTHEYNOPHBIX MPOU3BOJACTBAX B CBSI3U CO
cnenn(puIeckuMu TpeOOBaHUSIMHU K UX AMCIIepcHOCTH. PaboTa npo6ieHus 1 U3MENIbYeHHUS.

OcHOBHBIE THIBI JAPOOMIBHO-TIOMOJIBHOTO OOOpYIOBaHUS, MHCIIOJIB3YEMOTr0 B KepaMHUYECKHX
npou3BojACTBaX. JIpoOWJKM - IIEKOBbIE, KOHYCHbIE, MOJIOTKOBBIC, BAJKOBBIE (B TOM 4YHCIE
CHelHATM3UPOBAHHbIE ISl TpyOOro ApoOJeHHs] TJIMHBI), TJIMHOPE3KH, JE€3HMHTETPaToOpbl, MOMOJIbHBIE
OeryHbl, CpeIHEX0I0BbIe MEJIbHHIIBI, IIAPOBbIE MEIbHHUIIBI HEMPEPHIBHOIO M EPUOJUUECKOTO ACUCTBUS,
BUOpPALIMOHHBIE MEJBbHUIIBI, CTPYHHBIE MEIbHUIIBI, aTTPUTOPHI, IIaHETapHble MeIbHUIBL. [IpuHIMI KX
paboThI, OCHOBHBIE JIEMEHTHI KOHCTPYKIMHA M CPaBHUTENIbHAS TEXHOJIOTWYECKAs OLIEHKA Pa3IHMYHBIX
JIPOOUIIbHO-TIOMOJIBHBIX MamuH. OcoOeHHOCTH paboThl 000PYAOBAHUS AJII TOHKOTO M CBEPXTOHKOTO
n3MenpueHus. CpaBHUTENbHAS OIICHKA MAIIUH 0 MBUIEBBICICHUIO TIPU ITOMOJIE M TPAHCIIOPTHPOBAHUT
MOpoIIKOB. Peanu3zanust MeponpusTUii 10 OXpaHe TpyAa U OKpYXKaloulel cpeabl MyTeM palroHaIbHOrO
BbIOOpA METOJIOB M3MEbUeHUs 1 000pynoBanus. COBpEMEHHBIE TEHICHIIMH B IPOU3BOJICTBE IPOOUIHHO-
MIOMOJILHOTO 000PYOBAaHHS.

1.2. O6opymoBanue i pa3[e/ieHus MaTePUAIOB IO KPYITHOCTH, JUII MAarHUTHOTO O00OTaIICHWS,
JO3UPOBAHUS ¥ TPAHCTIOPTUPOBKU BHYTPH IIEXOB.

Metonel  pas3zjeneHuss MaTepuaioB IO pa3MepaMm  3epHa. BO3MOXXHOCTH, OrpaHUYEHMUS,
paloHagbHble 00JacTH HCHOJB30BAaHUS PA3NIUYHBIX METOJOB: TPOXOYEHHs (pacceBa), pas/eieHHs B
BO3AYIIHOM TIOTOKE ¥ THIpaBIUYEcKOW Kinaccupukanuu. OCHOBHBIE THIBI  00OpYyIOBaHUS,
MPUMEHSIEMOr0 B KEpaMHYeCKOW TEXHOJOTHMHU: CHUTa U TpOXO0Ta, BO3IAYIIHBIE CEMapaTophl,
THIPOKIAcCU(UKATOPBl W THAPOUMKIOHBL. OleHKa CpaBHUTENBbHOW dS(()EKTUBHOCTH Tpolecca
paszeneHus B pasMYHbIX THUMax oOopynoBaHus. COBpeMEHHbIE TEHJEHIMM B COBEPIICHCTBOBAHUU
YCTPOMCTB [IJIs pa3AeIeHUs.

VYcrpoiicTBa Ui BBIJENEHUS TOHKHMX IOPOIIKOB W3 BO3AYLIHOIO IMOTOKA M OOECHBbUIMBAHUS
BO3/AyXa: ammapaTrhl IS I[EHTPOOEKHOro, (GMIBTPAMOHHOTO M MOKPOTO MBUICYJIABIMBAHUA H WX
0COOEHHOCTH, a TakXXe OCHOBBI pacyera B Ipolieccax IPOU3BOACTBA KEPAMUKU. 3HAuEHHE
MBUICYJIaBIMBAHMS /ISl OXPaHBl TPyAa M yCTPAaHEHUS 3arps3HEHUS OKpyXKaromeW cpenbl. TeHAeHIUH
COBEpPILLIEHCTBOBaHMsI 000pYyI0BaHUS JJIs CeNapaluy U 00eCbUINBAHUS.

OcHOBHBIC THIBI OOOPYAOBAaHHUS JUISI MAarHUTHOW OYMCTKH WM3MEIBYECHHBIX MaTepUAIIOB.
OO6opynoBaHue Uil TPAaHCHOPTHPOBKH M XPaHEHHs] HM3MEIbYEHHBIX MOPOIIKOOOPAa3HBIX MaTepHAJIOB.
OCHOBHBIE THUIIBI TPAHCIOPTEPOB, IJIEBATOPOB M YCTPOMCTB JUIsI MTHEBMATHYECKOTO TPAHCIIOPTa, UX
CpaBHUTENbHBIE OLEHKH. bByHKephl, CHUJIOCBHI, NHTaTenu, [103aTopbl. COBpEeMEHHbIE TEHACHIUH
COBEpIIEHCTBOBAHUS ATOr0 000PYA0BaHUS.

[TprMepbl KOMIIOHOBOK JPOOUIIBHO-TIOMOJIBHOTO 000PYAOBAaHUS U 000PYJOBAHUS IS pa3/ieNeHHs
MaTepHala 1o KpyImHOCTH. PacueTsl MaTepralbHOTO OajlaHca M ydeTa BO3BPATHBIX MOTeph. [IpHHIHITEI
BBIOOpa 000PYIOBAHMS.

1.3. OGopynoBanue ajsi cMelnBaHus (POPMOBOYHBIX MacC U UX 00€3BOKUBAHUSI.

3amava CTaJuU CMELIMBAaHHUS KOMIIOHEHTOB M BBEJICHHS BPEMEHHON TEXHOJOTMUECKOW CBS3KH B
3aBHCUMOCTH OT MeToAa GopmoBaHus. Kiaccudukamnus mporeccoB MoAroTOBKH KEPAMHUECKUX Macc U
COOTBETCTBYIOILINX BUJI0B CMECUTENLHOIO 000PY/JOBAHUSI.

VYerpoiictTBo M paboTa MallMH HENPEephIBHOIO JAEWCTBUS JII CMELIMBAHUSA M YBIIAXXHEHUS
rpybokepamuueckux Macc. Jlonactasle cmecutenu. [lapoyBnaxxHurenu.

VYerpoiictBo um paboTa cMecHuTened MEepUoANYECKOro JACHCTBUSA MJIsi CMEIIMBAaHUS MacC B
MIPOM3BOJICTBE OTHEYIOPOB: CMECHUTENbHbIE OEryHbl M JApPYrHe MallMHbl MoAo00HOro THma. CrocoOsl
aBTOMATHU3AIMH YIIPaBJICHUS pabOTON CMECUTENEH MePUOANIECKOTO TICHCTBHSI.

CpaBHHTENbHAsL OIICHKA CMECHUTENeH NMPUMEHUTENFHO K IUIACTHYHBIM U IMOJyCYXUM MaccaM U
TEHJICHIIMHM COBEPILIEHCTBOBAHMSI 3TOT0 000PYIOBaHHUSI.
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[InukepHble MEMIAKA MEPUOIUYECKOT0 NEUCTBUS ISl TOATOTOBKM TOHKOKEPaMUYECKHX Macc
(BKIJIIOUAs pacmyCKaHUe TIIMHUCTHIX KOMIIOHEHTOB). Y CTPOMCTBO, Ha3HAYCHHE U CPAaBHUTEIbHAS OLIEHKA
Pa3IMYHBIX TUIIOB MEMIAIOK: TOPU30HTAJIbHBIE U BEPTUKAJIbHbIE, JIOMACTHBIE, TPOIEIIEPHbIE.

OCOoOeHHOCTH HACOCOB, MPUMEHSIEMbIX JUISl 3aKa4KH (DMIIBTP-TIPECCOB M TPAHCHOPTA IUIMKEPOB;
MeMOpaHHbIEe U YePBAYHBIE HACOCHI. TEHCHIINH B UX COBEPIICHCTBOBAHUU.

[TpuMepbl KOMITOHOBOK  JIpOOHMIJIBHO-TIOMOJIBHOTO — 00OpYJOBaHUS W OOOPYAOBAaHHS  JUIS
MOATOTOBKH (DOPMOBOYHBIX Macc. Macco3aroTOBUTENbHBIE LIEXH.

Paszoen 2. Obopyoosanue ons hopmosanus 3a20moeox

2.1. O6opynoBanue ansi GopMOBaHUS 3arOTOBOK CIIOCOOOM IJIaCTUYECKOTO (POPMOBAHHUSI.

OcoOeHHOCTH  TUTACTHYECKOro (opMoBaHMA KepamMHuecKuX Macc. (OCHOBHbBIE BapHAHTHI
MIPOLIECCOB IIACTHYECKOro (OpMOBaHUA: MPOTSKKA, IITeMIIeIbHOEe (opMoBaHME, packaTka B Tela
BpameHus. [lpumensiemMble 11 HUX THITBI 000PYAOBaHHS.

JlenTo4yHBIE TpPECChl U MSUJIKU. YCTPOWMCTBA JICHTOYHBIX IMPECCOB C BUHTOBBIMHU JIOMACTSIMH H
0COOEHHOCTH WX OCHOBHBIX KOHCTPYKLIMOHHBIX JJIEMEHTOB (KOPIYC, 3arpy304HO-NUTATEIHLHOE
yCTPOWCTBO, BUHTOBBIE JIOMACTH, TOJIOBKA, MyHAIITYK). [Ipouecchl, mpoucxoasiue npu GopMoBaHUU Ha
JICHTOYHBIX Npeccax. Bupl Opaka u criocoObl MX MPEAOTBPALICHHUS.

Bakyymnble seHTOuHble mpecchl. MexaHusmMbl U 3(G(GEKTUBHOCTh  BaKyyMHUPOBAaHUS.
BonokosnbIiieBbie 1 MacisiHbIe BAKYyMHBIE HAcOChl. OCHOBHBIE THITBI KOHCTPYKIIMK BaKyyMHBIX IIPECCOB H
WX CpaBHUTENbHAs XapaKTepucTuka. Bakyymmsiiku. PexxuMbl BakyyMHUpOBaHHS M THUIIBI BaKyyMHBIX
HacocoB. OcoOEHHOCTH HX YCTPOWCTBAa. OJIEMEHTHl pacyera JICHTOYHBIX IIPECCOB C BHUHTOBBIMU
nonactsaMu. [Ipou3BOIUTENBHOCTh MPECCOB, IaBJICHHUE IPECCOBAHUA M TOTpedisieMass MOIIHOCTb.
OcHOBHBIE CBEICHHS O Ipeccax s IJIACTUYECKOro (OpMOBaHHs MOPIIHEBOTO THMA. TEHICHIWHU B
COBEpIICHCTBOBaHWU  00OpyaoBaHus uisi  (QOpPMOBaHHMS  METOJAOM  MPOTSXKKU.  TpeOGoBaHws,
IpeabsBIIIEMbIe K MalllMHAM JUIsl HApE3KH ChIpla (3arOoTOBOK) M3 Opyca, BBIIABIMBAEMOTO JICHTOYHBIM
npeccoM. OCHOBHBIE THIIbI pe3aTeNIbHBIX alaparoB. ¥ CTPOMCTBO U KUHEMAaTHKa paboThl OJHOCTPYHHOTO
pe3aTeNbHOrO CTaHKa.

[Tpunn paboThl pe3aTeabHbIX YCTPOUCTB ¢ (hoTorniemeHToM. O0mue cBeieHust 00 ycTpoiicTBax
IUIT aBTOMATHYECKOW CaJIKd Hape3aHHOTo chipa. [IpuMepsl KOMITIOHOBOK IMPECCOB JUIS MPOTSDKKH C
MPEIIIECTBYIOIIMM UM 000PYA0BaHHEM.

[lItemnenbHple  Tpecchl  Juisl  muiactudeckoro  QgopmoBanus. (OcCOOEHHOCTH  Mporecca
HITEeMIENBHOr0 (OpPMOBaHMS HM3AEIMH M3 TIpyOOKepaMHUYECKUX IIACTUYHbIX Macc. OCHOBHBIE THIIbI
IIPECCOB, MPHUMEHSIEMbIX JJIsi JIONPECCOBKM OrHeynopoB. HMx ycrpoiictBo u pabora. IIpumepsl
KOMIIOHOBOK TIPECCOB JUIsI IITEMIEIBHOTO TPECCOBAaHMUS C MPeIIIeCTBYIOIUM 000pyI0BaHUEM.
TeHneHIMK B COBEPIICHCTBOBAaHUH 000y I0BaHUS sl JOPMOBAHUS METOJIOM JOMPECCOBKH.

[TpuMepbl KOMIIOHOBOK IPECCOB JJIS LITEMIENBHOTO TIPECCOBAaHUS C MPEIIECTBYIOUINM
000pyI0OBaHUEM.

2.2. ObopynoBaHue AJIs IPECCOBAHMS 3aTOTOBOK U3 MOPOIIKOB.

OcoOeHHOCTM W BapuaHTHI TIpoIecca TMPECCOBAaHUA U3AeTUd U3 TOpomKoB. CrocoObl
peryaupoBaHus JaBJICHHUS M IUIOTHOCTH. TpeGoBaHMS K IMOPOLIKAM Ui TMOJYCYXOro IPEeCcCOBaHMA.
[TpuuurHBI MOSBICHUS W MYTH YCTPAaHEHHS HEPAaBHOIUIOTHOCTH, MEPENPECCOBOYHBIX TPEIIMH U JIPYTUX
nedexToB npeccoBok. OCHOBHBIE BapHaHThl MPUMEHSEMBIX PEXKHUMOB INpPeccOBaHUs (OAHOCTOPOHHEE U
JIBYXCTOPOHHEE C)KaTHE: UCTIOIH30BaHUE IJIABAOIINX (HOPM, CTYIIEHYATHIC PEKUMBI PECCOBAHMS).

Knaccugukaius mnpeccoB IO HCTOYHMKAM CO3JIaHUS IPECCYIOLIET0 YCHJIUS, IO THIaM
MPECCYIONINX W MEPEeMEIAONINX MEXaHU3MOB, 10 peXMMaM IpeccoBaHUs. PeBOJIbBEpHBIC U POTOPHBIE
IIPECCHI.

Mexannueckue npecchl. [IpuHIMN AEHCTBUS M JOCTOMHCTBA KOJEHOPBIYAKHOTO MEXaHU3Ma.
KoHcTpykunss u paboTa THUIHUYHBIX KOJICHOPBIYAXKHBIX IPECCOB JJIsi IPECCOBAHUS OTHEYIOPOB.
MexaHu3mbl Il 3aCBHINKA MAcCChl W BBITAJIKUBAHUS W3ACIHI. YCTPOWCTBA ISl THAPABIMYECKOIO
peryaupoBaHus JaBJICHH Ha MEXaHMUYECKUX Ipeccax.

[lpyHuun JecTBUST YW OCHOBHBIE 3JIEMEHTHl KOHCTPYKIMH  (PUKIMOHHBIX IPECCOB.
Crnenuduueckne 0coOEHHOCTH Tpoliecca MpPeccoBaHUS Ha ATHX mpeccax. CrocoObl aBTOMAaTH3AIMH
(GPUKIIMOHHBIX MTpeccoB. BUHTOBBIE MPECChl ¢ AYTOCTaTOPHBIM MTPUBOJIOM.
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['unpaBnuyeckue mpeccbl. OCOOEHHOCTH M OCHOBHBIE O0JACTH NMPUMEHEHUS TUIPABINYECKUX
IIPECCOB B KEpaMUUECKOH TeXHOJOruu. OCHOBHBIE THUIIBI T'MJPABIMYECKUX IIPECCOB, NPUMEHSEMBIX B
MIPOU3BOJICTBE OTrHEyNnopoB. O0opya0BaHUE THAPABIMUECKON CXEMbI MPECCOB: HACOCHI, aKKyMYJISTOPBI,
npeoOpa3oBaTesd AABICHHS, 30JIOTHUKM, KiIamnaHbl. ABTOMATHU3alUs YIPABICHHUS T'HIPABIUYECKUMHU
npeccaMu (paccMaTpUBaeTCs Ha IPUMEPE OAHOIO U3 MPECCOB).

OcHOBHBIE OCOOEGHHOCTH M METOJBbl MPECCOBAHUS W3ACIHHA ClI0XHOH (opmbl. Hekotopsie
KOHCTPYKTUBHBIE peIIeHUs] Tpecc-PopM, KEPHOB U ITyaHCOHOB, O00OECIEYMBAIONINX BbIPABHUBAHHE
K03 pHUIMEHTOB cxxaTusl. [ mapocraTuyeckoe U KBa3MU30CTaTHUECKOE MpeccoBanne. BubpomnpeccoBanue.
["a3ocraTuueckoe mpeccoBaHueE.

CoBpeMEHHbIE TEHACHLIMHU COBEPILIEHCTBOBAHUS IIPECCOB JUIsl IOJYCYXOrO IIPECCOBAHMUS.
[Iprmepbl KOMITOHOBOK MPECCOB IS [TOJIYCYXOT0 MPECCOBAHUS U MPEIIIECTBYIOLIET0 000y 10BaHUSI.

2.3. OO6opynoBanme nnsi (OpMOBaHUS 3aroTOBOK METOJOM JIUThs, METOJIOM OOTOYKH.
JlomomHuTenbHAs 00paboTKa.

OcoOeHHOCTH TIpolecca JUThSI KePAMUYECKUX IIIMKEPOB B MopucThie (opmbl. TpeboBaHUS K
HUiKepaM M mopucteiM gopmam. Kiaccudukanuss MeTOIOB JHUThS, MPUMEHSEMBIX B KepaMU4eCKOU
texHosoruu. O0opynoBaHNE JIUTEUHBIX LEXOB. Melanky, HacoChl, IIJITMKEPOIPOBObI, YCTPOUCTBA IS
BaKyyMHpOBaHUsl HUIMKEpOB. [lepexos OT JIUTEHHBIX KOHBEHEPOB K MEXaHHU3WPOBAHHBIM JINTEHHBIM
CTEHJIaM.

YcTpoiicTBO U paboTa KapycelnbHOW MAIIWHBI JJS OTJIMBKM TOHKOCTEHHBIX TOJBIX H3JIEIHA
METOJIOM CIUBHOTO JIUTHS.

O6opynoBaHue sl TOPSYEro JHUThbS M3ACNUN M3 TEPMOIUIACTUYHBIX LUIMKEPOB. THUMHUYHBIE
KOHCTPYKLMU JIMTEHHBIX MAIllUH U PEXUMBI UX PaOOTHI.

OcoOeHHOCTH JHUThs MO faBiaeHreM. O0opy1oBaHUE [T TUThS U3SIUN O] JaBICHUEM.

KoMmnoHoBoYHbIE pelIeHrs IO Pa3MEIIEHNI0 000py10BaHUs NpU (POPMOBAHUM METOJIOM JIUTbSI.
TenneHunu coBepIeHCTBOBaHUSA 000pYIOBAHUS /TS TUThSI KEPAMUUECKUX U3JSTHUI.

O6opynoBanue st 00pabOTKH pe3aHueM (00TOUKN).

PoTopHBIE M POTOPHO-KOHBEHWEPHBIE JIMHUKA U BO3MOXXHOCTH MX HCIOJIB30BAaHUS B TEXHOJIOTMH
OTHEYIIOPOB B CPABHEHUH C POOOTHU3HPOBAHHBIMU KOMILIEKCAMH.

Paszoen 3. Ocnosvl npoexkmuposanus npednpusmuii no RPOU3800CME)Y 0SHEYHOPO8

3.1. O6mmue moyIoKeHUs O MPOEKTUPOBAHUH.

TexHUKO-IKOHOMHUYECKOe  OOOCHOBaHME, BBIOOp MecTa  CTPOUTENbCTBA, 3aJaHUe  Ha
npoektupoBanue. OcHoBHBIE onpenenenus. [IpeanpoexTHeie padoTel. OOIIas NOSICHUTEIbHAS 3aMKCKa.
I'enepanbHbll TUIaH M TpaHCHoOpT. TexHonorumdeckue pemieHus. OpraHusanyss ¥ yCJIOBHs Tpyna
pabOTHUKOB. YTpaBieHHE MPOU3BOACTBOM U NPEANPUITHEM. APXUTEKTYpPHO-CTPOUTEIbHBIE PEILICHUSI.
CrnenuanbHoe 00opyIoBaHME, CETH M cHcTeMbl. OpraHuszanus crpouTenbcTBa. OXpaHa OKpyKaroleH
cpenpl. CrnenuanbHO-TEXHUUYECKHE MEPOIPHUATHS  Tpa)xJaHCKOW 000poHBL.  Mepompusatus 1o
NPEIYNpPExACHUIO Upe3BbIYaiiHbIX cuTyauuid. CMeTHas JoKyMeHTanus. J($(eKTHBHOCTE MHBECTUIIMA.

Ponp cnemmanucra mnpu  NpoeKTHUpoOBaHUU. JIeHCTByrOIIME HOPMATHUBHBIE JOKYMEHTHI I10
CTPOUTENBCTBY. HOpPMBI TEXHOJIOTMYECKOTO0 NMPOEKTHUPOBAHUS M TEXHMKO-DKOHOMHYECKHE IOKA3aTENH
npeanpusaThii kepamudeckor mpomsinuieHHOCTH. Cuctemel ECK/I, ECT/], ECT/IC B npoeKTUpOBaHHH.
IIpuMeHeHnEe KOMIIBIOTEPOB MIPH MPOEKTUPOBAHUH.

3.2. CoxeprkaHre KypCOBBIX CTYICHUECKHX Pa0O0T U JUTUIOMHOTO MMPOSKTUPOBAHUSI.

TemaTuka KypCOBBIX CTYJCHUECKHMX pPabOT M JUIUIOMHBIX NpoeKToB. OOBEM U conepkaHHe
KypCOBOIl CTyAeHUeCKOH paboTbl M JUIUIOMHOrO mpoekTa. OCOOEHHOCTH NPOEKTUPOBAHUS MIpU
PEKOHCTPYKIMH JeHCTBYIOIIEro npeanpustus. Mcrounukn Heo6xoumMoi HHPOpMAaLuH JIIst KypcOBOTO U
JUIUIOMHOTO MpoeKTUpoBaHusl. [IpuMeHeHre BBIYUCIUTENbHON TEXHUKU TPU TPOEKTHPOBAHUU.

TpeboBanust MO0 OQOPMIICHUIO PACUETHO-TIOSCHUTEIBHON 3amMCKH K AMIJIOMHOMY IIPOEKTY.
Paznenbl, Bxomsmue B y4eOHbINH mpoekT. OOOCHOBaHUE 11€7€CO00PA3HOCTH MPOCKTHUPOBAHUS OOBEKTA.
BriOop paiioHa u TOYKM cTpouTenabcTBa mpeanpustus. OO0CHOBaHHWE €ro MOIIHOCTH, aCCOPTHMEHTa
BBIIIYCKaEMON MPOAYKLHHU, aHalu3 O0ECHEYEeHHOCTH ChIPbEM, D3JIEKTPOIHEPruel, TEeXHOJIOTHYECKUM
TOIUIMBOM U BOJOM.

OO6ocHoBaHHME criocoba TEXHOJOTHYECKOTO Mporiecca mpousBoacTBa. ObecrieueHrne TpeOOBaHMI
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OXpaHbl OKpYyXarmeil cpensl npu npoekTupoanuu. ConepikaHue TEXHOJIOTMYECKOM 4YacTH MPOEKTa,
o0mmue pekoMeHaanuu 1o ee paspabortke. IlogbeMHO-TpaHCOPTHOE 000pYIOBaHHE M BHYTPHIIEXOBOM
TpaHcnopT. IIpUHIUIBI NPOEKTUPOBAHUS MAaCCO3arOTOBUTEIBHBIX LE€XOB, BApUAHThl KOMIIOHOBKH
obopynoBanus. IIpoexTupoBanue 1exoB (OPMOBAHUS KEpaMHUUECKUX 3aroToBOK. IIpoexTmpoBanume
LIEXOB 00’KUIa KEPAMUYECKHUX 3aroTOBOK. [IpMHIUIIBI M TPEIIOCHUIKN BBIOOPA IEYHOr0 arperara.

3.3. TunoBble penieHus 1Mo BEIOOPY U pa3MENICHHIO 000pyOBaHUS B MIPOU3BOICTBE OTHEYIIOPOB.
Hexotopsie o01ine 0coOEHHOCTH TEXHOJIIOTHYECKUX CXEM ITPOU3BOJICTBA.

Bribop cocraBa kepammueckoro monydalOpukara u u3genus. MarepuanbHblii OanaHc 3aBoja,
pacuer NOTPeOHOCTH B MCXOJHBIX MaTepuajaxX, SKCIUIyaTallUOHHOM MOIIHOCTH  OCHOBHBIX
MIPOU3BOJICTBEHHBIX IIEXOB; PAacyeT KOJUYECTBA €JMHHUI] OCHOBHOTO TEXHOJOTHYECKOTO O0OpYyIOBAaHUS.
ITpuHIMIBI pacyeTa arperaTHO-MOTOYHbBIX JUHUN, TOA00p 000pyI0BaHUS )i KOMIUIEKTAl[MH arperaTHo-
IIOTOYHBIX JIMHUH. MeTo/bl pacyeTa 3KCIUIyaTallUOHHBIX XapaKTEPUCTUK OCHOBHOI'O TEXHOJIOTMYECKOIO
o0opyI0BaHUA.

['paduueckas dacTh mpoekTa. TpeOOBaHUS K COJEPKAHHWIO, KOMIIOHOBKE M O(OpMIICHHIO
rpadudeckoif yactu npoekra. IlocneoBaTebHOCTh BHIIOIHEHUS JUIIJIOMHOTO npoekTa. IIpeacraBienue
IIPOEKTOB K 3amuTe. [lops1ok 3auThl IpOeKTa.

3akioyeHue. Posib coBeplIeHCTBOBAHUS 000PYIOBaHMS B IIPOrpecce TEXHOJIOTMU KepaMHMKH Ha
COBPEMEHHOM JTarle.

4 O0beM y4eOHOH TUCHMILINHBI

Cemectp
Bun yueOnoit paboTsl Beero 1 2
3E Axan. 3E | Akag. g 3E Axan. 4

OO01mast TpyI0eMKOCTh TUCITUTUTHHBI 7 252 5 180 2 72
Konumaxkmmnan paboma — ayoumopnbwie 2,67 96 1,78 64 0,89 32
3anAMUA:
6 mom uucie 6 hopme npaKmuyecKoil 0,89 30 i i 0,89 32
n0020moeKu
Jlekmun 0,89 32 0,89 32 - -
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
8 mom yucie 8 hopme nPaKmuueckou 0,89 30 i i 0,89 32
n0020MoeKu
Jlaboparopusie paboTs (JIP) - - - - - -
CamocrosiTesibHas padora 3,33 120 2,22 80 1,11 40
KoHnTakTHas camocTrosiTellbHas paboTa 0,01 0,4 - - 0,01 0,4
CaMocTosTenbHOE N3yUeHUE pa3/ieioB 3,32 1196 2,22 80 1.10 39.6
TACIATUINHEL
Buabl KOHTpOJIA:
Kypcosoii npoekt - - - - + +
DK3aMeH 1 36 1 36 - -
KonTtaktHas pabora —  TpoOMeEXyTOUYHAas

0,4 0,4 -
arrecramnusa 1 1 -
[ToaroToBka K 3K3aMeHY. 35,6 35,6 -
Bupa urorosoro KoOHTpoJISt: JK3aMeH Kypcoroi

NMPOEKT
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Cemectp

Bun yueOHol paboThl Beero 1 2
3E | Actp.u| 3E | Actp.u 3E Actp. u
OO6m1ast TpyA0€MKOCTh JTUCITUTUTHHBI 4 189 5 135 2 54

KonTtakTHas padoTa — ayIMTOpHbIE 2,67 79 1,78 48 0,89 24

3aHATHSA:
6 MoM Hucie é hopme npaxmuuecKkoi
10020MOEKH 0,89 24 - - 0,89 24
Jlexmun 0,89 24 0,89 24 - -
[Tpaktuueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
6 MOM uucie 8 hopme nPaKmu4eckoll 0.89 24 i i 0.89 24
Nn0020MOBKU ' ’
Jlabopartopuslie pabots (JIP) - - - - - -
CamocrosiTejibHasi pa6oTa 3,33 90 2,22 60 1,11 30
KoHTakTHas camocTosTeNbHas paboTa 0,01 0,3 - - 0,01 0,3
CamocTosTeIbHOE U3YYCHHUE Pa3IeiioB 3,32 89.7 2,22 60 1.10 297
IACIATUINHEI
Bujabl KOHTPOJIS:
KypcoBoii npoekt - - - - + +
9K3aMeH 1 27 1 27 - -
KonrtaktHas pabora —  TIpPOMEXKYTOUYHAs

0,3 0,3 -
aTTecTalnys 1 1 -
[ToaroroBka K K3aMeHy. 26,7 26,7 -
Buja nToroBoro KOHTpoOJIs: IK3aMeH szp(c)g::(;n

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«CnenmajbHble TeXHOJIOTHM NTPOU3BOACTBA X035 CTBEHHO-0bITOBOI KepaMUKH»

1 Hesb AucuMMIMHBI - yriyOleHue 3HaHUi, yMEeHUH, BIaJeHui 1 GOpMHUpPOBaHUE KOMITETCHIIUN
B 00JIaCTH TEXHOJIOTMM pAa3JIMYHBIX BHJIOB XO3SHCTBEHHO-OBITOBOM KepaMMKH, i TMOCIeNyIoIIeH
IIPOU3BOJCTBEHHO-TEXHOJIOTUYECKON M HAy4YHO-UCCIIEIOBATEIbCKON JEATECIBHOCTH, I IIOJIy4YeHUs
MIPOAYKIIMH 33JaHHOTO Ka4eCTBA U TEXHUYECKH T'PAaMOTHOTO €€ IIPUMEHEHMS

2 B pesyabTaTe H3y4eHUs1 AUCHUILINHBI 00y4aI0IUICH J0JI/KEH:

Obnaoams cleayoIUMU KOMIETEHIUIMU U MHAUKATOPAMU UX JIOCTHXKEHUS:

IIK-3.1, I[IK-3.2, [IK-3.3, [IK-5.1, I1K-5.2, ITK-5.3.

3nameo:

- TEXHOJIOTUYECKHE MPOLECChl MOJYUYEHHs CIEeHHUaIbHBIX BUIOB ¢apdopa, QasHca, KEpaMUKH;
METOABl TEOPETHUECKOT0 W HKCIEPUMEHTAIBHOTO HCCIEAOBaHUS B 00JacCTH CHHTE3a CIEHUAIbHBIX
KEpaMHUYECKNX MATEpUAJIOB;

- TpeOOBaHUs CTaHAAPTOB Ha TOTOBYIO MPOAYKIIHIO;

- METO/IbI OLIEHKH Ka4eCTBa TOTOBOM MPOLYKIMH;

- OCHOBBI OXpaHbl TpPyZAa, MPOTUBOIIOKAPHON TEXHUKU M 3aIIUTHl OKPYXKAIOIIEW Cpelbl INpH
OpraHu3alVM U YIPaBICHUU IPOU3BOJACTBAMYU KEPAMUYECKUX MAaTEPUAIIOB.

Ymems:

- NPHUMEHATh TEOPETUYECKHE 3HAHUS II0 XMMHHM M TEXHOJIOTMH CHEIUANIbHBIX KEPAMHYECKUX
MaTepHaiioB rpu BbinonHeHu HUP u BeIMyCKHOM KBaTU(pUKAIIMOHHON paboTHI;

- YCTaHaBIMBaTh TPEOOBaHMS K CHELMAIBHBIM TEXHOJIOIMYECKHM IMPOLECCAM C LIEIbI0 CHUKEHMS
MaTepUaIOEMKOCTH, SJHEPTOEMKOCTH U CO3/IaHUsI MAIOOTXOAHBIX TEXHOJIOTUH;

- IPOBOJUTH AHAIIN3 HAYYHO-TEXHUYECKOH JINTEPATYPHI.
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Braoemy:

- 3HAHUSMU O B3aWMOCBSI3U COCTaBa, CTPYKTYPHI, CBOWCTB U TEXHOJOTUM CIIELUATBHBIX BUJIOB
KepaMH4eCKHX MaTepUasoB;

- METOJJaMU OPTaHU3aIMU U OCYIIIECTBICHHUS KOHTPOJISI CBOMCTB FOTOBOM MPOJIYKIIUU;

- IUJIAaHUPOBAaHMEM U TIPOBEIACHHEM HAy4YHBIX MCCIEAOBAaHUNA B OOJIACTH CHHTE3a HOBBIX
CHEeIUaIbHBIX KEPAMUUYECKUX MATEpPUAJIOB;

- croco0amu MOMCKa U aHalIM3a HayYHO-TEXHUYECKO! JIUTepaTyphl.

3 Kpartkoe coaep:kanue THUCIUINTHHBI

Pazoen 1. Knaccuguxayus kepamuxu.

1.1. OcHoBHBIE BUABI W3ACIINNA, W3TOTABIMBAEMBIX U3 CTPOUTEIBHOM KEPAMHUKU, OTHEYIIOPOB,
TEXHUYECKON KepaMUKH, UX Ha3HAYeHHE U MPUMEHEHHE, TEXHHUYECKHUE MOKa3aTelu, MPUMEHsSIeMbIe IS
UX XapaKTePUCTHKHU.

1.2. Xo3siicTBeHHO-ObITOBas Kepamuka. M3nenus u3 dasuca u dapdopa. XuMudecku CToOHKast
KepaMuKa.

1.3. 'ma3zypoBaHue 1 1eKOpUPOBAHUE U3/ICTHI.

Paszoen 2. Xumuueckas mexnonozust papgopa u ¢ghasinca.

2.1. TpeboBanus K chIpplo M MaTepuanam. Knaccudukarus, tunbel U Buabl dapdopa, dasHca,
MaOJIMKOBBIX M3JENNH, XUMUYECKUH U (ha30BBI COCTaBBI, (PU3UKO-XUMHUYECKUE U IKCIUTyaTallHOHHBIE
CBOMCTBA.

2.2. TexHOJOTMYECKHE CXEMbl IPOU3BOJCTBA, OTIMYUTEIbHBIE TPU3HAKK M OCOOCHHOCTH
TEXHOJIOTUH TBEPAOro U MATKoro (apdopa.

2.3. TexHOJOTMYECKHE CXEMBbl IPOU3BOJCTBA, OTIMYUTEIbHBIE NPHU3HAKK M OCOOCHHOCTH
TEXHOJIOTUH KocTaHoro dapdopa, nonydapdopa, BUTpuecc-uaiiHa.

2.4. TexHOJOTHYECKHE CXEMbl MPOW3BOJCTBA, OTIIMYUTECIBHBIC TPU3HAKK H OCOOCHHOCTH
TEXHOJIOTUH (PassHCOBBIX U MallOMUKOBBIX u3aenuid. [IpouzBoacTBO KucnoTocToikoro dapdopa.

Paszoen 3. Xumuueckue mexnonocuu mexuuyeckou Kepamuru

3.1. Xumuueckue TEXHOJOTHU TEXHUYECKOW Kepamuku. Knaccudukanus W OTIUYUTEIbHBIC
O0COOEHHOCTH TEXHUYECKOW KepamuKku. Kepamuka W3 TPOCTBIX M CJIOXKHBIX TYTOIUIABKUX OKCHJIOB.
Kepamuka Ha OCHOBE CUITUKATOB M aTFOMOCHIIMKATOB.

3.2. Kepamuka Ha OCHOBE JAMOKCHJA THTAaHA, TUTaHATa Oapusi U JIPYrUX COCTWHEHUM C BBICOKOU
TUDIIEKTPUIECKON MPOHUIIAEMOCTHIO. Kepamuueckue KOH/JIEHCATOPHI, CErHETORJIEKTPUKH,
nbe3okepamuka. GeppoMarHuTHas KepaMUKa.

3.3. MammHocTpouTenbHas Kepamuka. CBepXmpoBojsiias kepamuka. OmnTHuUeckas KepaMuKa.
Kepamuueckast Oponsi. buokepamuxka.

3.4. Kepamuka Ha OCHOBE BBICOKOTEMITEPATYPHBIX OECKHCIOPOAHBIX coenHeHnid. Kepamuueckue
KOMITO3UITMOHHBIE MaTEPHAIIBI.

3.5. OcobeHHOCTH MeXaHWYecKoi 00paboTKH KepaMuku. MeTannu3anus Kepamuku. Bakyym-
MIJIOTHBIE CMIal KEPAMUKH C METAJIJIaMHU.

3.6. TlepcnieKTUBBI COBEPIICHCTBOBAHUS TEXHOJIOTUM KepamMuku. [lepexon Ha HAHOYpOBEHb —
JaJbHEWIIee pa3BUTUE TEXHOJIOTMHA KepaMUKU. OTKa3 OT TEXHOJOTHM, BPEAHBIX I 3J0POBbS JIOJECH U
okpyxarotei cpensl. [Ipumenenre HOBoro 060pya0BaHHUS.
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4 O0beM yueOHO# JUCUUIIJIMHBI

Beero Cemectp
Bunast yueOHoI paboThI 1 2
3E Axan. 3E Axan. 94 3E Axan. 4
OO0mast Tpy10EMKOCTh TUCITUTUTHHBI 9 324 4 144 B 180
KonTakTHasi padora — ayIMTOPHbIE 4 128 1,33 48 2.67 9%
3aHSITHS:
6 moM yucie é hopme npaxmuyueckoil 0,89 32 i i 0,89 30
n0020mMo6Ku
Jlexuun 1,33 48 0,44 16 0,89 32
Jlabopartopusie padots (JIP) 0,89 32 - - 0,89 32
8 MmoMm uucie 8 popme NPaKmuyecKoll 0,89 32 i i 0,89 30
Nn0020MOBKU
[Tpaktuueckue 3ansaTus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTejibHas padoTa 4 144 2,67 96 1,33 48
KoHnTakTHas camocTosiTelibHast paboTa 0,4 0,4 -
CaMocTosTebHOE N3YUEHHUE Pa3/IeIoB 4 143.6 2,67 956 1,33 48
JUCIUTLTAHBI
Buabl KOHTpOJIA:
3ayer ¢ OLEHKOI + + - -
JK3aMeH 1 36 1 36
KonTakTHas paboTa — mpoMexyTouHas
04 - 0,4
aTTecTalus 1 1
[ToaroroBka K 3K3aMeHy 35,6 i - 35,6
Bujx nToroBoro KOHTpoOJIA: 3a4er c oueHkoi JK3aMeH
Cewmectp
Bunpt yueOHoi paboThI Beero 1 2
3E Akan. u 3E Actp.u | 3E Actp. 1
OO0mmast TpyTI0eMKOCTh TUCITUTUTHHBI 9 243 4 108 5 135
KonrakTHas padora — ayiuTopHbIE 4 108 1,33 36 2,67 79
3aHATHSA:
6 MmoMm yucie é hopme npaxmuueckoi 0,89 24 i i 0,89 24
n0020MOo6KuU
Jlexmun 1,33 36 0,44 12 0,89 24
JlaGopatopusbie padotsl (JIP) 0,89 24 - - 0,89 24
8 MoM uucie 8 popme npaKkmu4eckou 0,89 o4 i i 0,89 24
n0020mo6KuU
[Tpaktryeckue 3ansTus (I13) 1,78 24 0,89 24 0,89 24
CamocrosiTesibHas padora 4 108 2,67 12 1,33 36
KoHTtakTHas camocTosTenbpHas pabota 0,3 0,3 -
CamocTrosTenbHOE H3ydYEHHE pa3/IeIoB 4 107.3 2,67 717 1,33 36
JUCIUILTAHBI
Buabl KOHTpOJIA:
3ader ¢ oneHKoM + + - -
JK3aMeH 1 27 1 27
KonTakTHas paboTa — mpoMeKyToUHas
0,3 - 0,3
aTTecTalus 1 1
[ToaroroBka K 3K3aMeHy 26,7 i - 26,7
Bua uTOroBoro KOHTpOJIf: 3ayeT ¢ OLEHKOMH JK3aMeH
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AHHOTanuA padoyeil MPOrpaMmMbl IUCUUNIMHBI
«CnenuajibHble TEXHOJIOTHH IPOM3BO/ICTBA CTPOMTEIBLHOM KEPaAaMUKIW

1 Heap AMCHMIUIMHBI — IPUOOpETEHHE O0YYAIOIIUMHUCA YIITYOJIGHHBIX 3HAaHUH, HEOOXOIUMBIX
CIELMaAIMCTaM B 00JIACTH TEXHOJIOTUU CTPOUTEIBbHOM KEpAaMUKHU, AJIs NOCIEAYIOLIEN MPOU3BOICTBEHHO-
TEXHOJIOTMYECKON M HAyYHO-HCCIIEOBATEIbCKOM JAEATEIBHOCTH, JUIS TOJYYEHHS IPOAYKLIUHU 3alaHHOTO
KauecTBa U TEXHUYECKHU IPAMOTHOIO €€ IIPUMEHEHUSI.

2 B pe3yJabTarte U3y4YeHHs JUCUMILIMHBI 00y4aIOIIHUIACH 10JI7KEH:

Obaaoams cleayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JTIOCTHIKEHUS:

1IK-3.1, [IK-3.2, IIK-3.3, IIK-5.1, IIK-5.2, [IK-5.3.

3name:

- TEXHOJIOTUYECKHE MPOIIECChHI MOTYyYEHUS CTPOUTENBHOM KepaMHUKHU U3 rpy00- U TOHKO3EPHUCTHIX
Macc; METOAbl TEOPETUYECKOTO U JKCIEPUMEHTAJIBHOIO MCCIENI0BaHUS B O00JIaCTM  CHUHTE3a
KOHCTPYKLIHMOHHBIX KEPAMHUUECKUX MAaTEpUAJIOB;

- TpeOOBaHUS CTaHIaPTOB HA TOTOBYIO MPOIYKIIHIO;

- METO/Ibl OLIEHKH Ka4eCTBa TOTOBOM MPOAYKIUU;

- OCHOBBI OXpaHbl TpPyZa, MPOTHUBOIOKAPHOM TEXHMKU M 3aLUTHl OKPYXAIOUIEH Ccpeasl mpu
OpraHu3alMy U YIPaBIE€HUU IPOU3BOJACTBAMU KEPAMUYECKUX MAaTE€PUAIIOB.

Ymemp:

- NPUMEHATh TEOPETHUECKHE 3HAHMS MO XUMHHM M TEXHOJOTMHM CHEIHAIbHBIX KEpPaMHUYECKHX
MatepuaiioB mpu BeimonHeHn HUP 1 BeITyCKHOM KBaTM(pUKAIIMOHHON paboTHI;

- yCTaHaBIUBaTh TPEOOBAHUS K CHEIMAIBHBIM TEXHOJIOTMYECKUM MPOIeccaM C LEIbI0 CHIKEHUS
MaTEpUaIOEMKOCTH, SHEPTOEMKOCTH U CO3/1aHUS MAJIOOTXOAHBIX TEXHOJIOTHA;

- IPOBOANTH aHAJIU3 HAYYHO-TEXHUUECKOU JIUTEPATYPBHI.

Braoemy:

- 3HaHMSIMHM O B3aMMOCBSI3M COCTaBa, CTPYKTYpPBI, CBOMCTB M TE€XHOJOIMM CIIELHUAIbHBIX BHJIOB
KepaMU4eCKHX MaTepuasos;

- METOJIaMU OPraHMU3aLMH U OCYIIECTBIEHUS KOHTPOJIA CBOMCTB FOTOBOM MPOAYKLINN;

- IUJJaHUPOBAaHUEM M TIPOBEJICHHWEM HAy4YHBIX MCCIEAOBAaHUNA B 0OJACTH CHHTE3a HOBBIX
CIELMAIBHBIX KEPAMUYECKUX MaTepUAJIOB;

- crioco0amu MOUCKa U aHallM3a HayYHO-TEXHUUECKOH JINTEpaTyphl.

3 Kpartkoe conep:kanue JMCHUILTHHBI

Pazoen 1. Knaccugurxayus kepamuxu.

1.1. Knaccudukarus kepamuku. OCHOBHbIE BUIbI M3/€IHNA, U3TOTABIMBAEMbIX U3 CTPOUTEIBHOM
KEpaMHUK{, OTHEYIOpPOB, TEXHUYECKOW KEepaMUKH, HMX HA3HAYeHHE U TNPHUMEHEHHUE, TEeXHUYECKHe
IIOKAa3aTelH, IPUMEHSIEMBIE IS UX XapaKTEPUCTHUKH.

1.2. OrnuuuTenbHblE OCOOEHHOCTH TEXHOJIOTUM U3AENUN CTPOUTEIbHOW KEpaMHMKH M UX
knaccuukanus. CTeHOBblE MaTepHaibl U OCOOEHHOCTH WX TEXHOJOTHH. TEeXHOJOrHs APEHAXKHBIX U
KaHaJU3alMOHHBIX TPYO, (pacagHbIX TUIUTOK, INIUTOK JIJIS TTOJIOB.

1.3. CanutapHO-CTpOUTENBbHAA KEpaMuUKa. | Ta3ypoBaHue U JEKOPUPOBAHUE U3IEIHH.

Pa3zoen 2. Xumuueckas mexunonocuss cmpoumenbHol Kepamuxu

2.1. TpeOoBaHus K CBHIppIO M MaTepuanaM JUIsl TPOU3BOJCTBA CTPOUTEIBHOW KEpaMHUKH.
Knaccudukanus, TUOB U BUIBI M3AETUN KOHCTPYKIMOHHOIO HA3HAYCHMs, XUMUYECKUN M (a30BbIH
COCTaBBI, (PU3UKO-XMMUYECKHE U SKCIUTyaTallMOHHBIE CBOWCTBA.

2.2. TexHonmormyeckue cCXeMbl MPOU3BOJCTBA, OTIMYUTEIbHBIE NPU3HAKK M OCOOEHHOCTH
TEXHOJIOTUU CTPOUTENBHOW KEpPaMUKHU U3 TpyOO3EpHHUCTHIX Macc: KUPNUY M KaMEeHb KepaMUYECKH,
yepenuua.

2.3. TexXHOJOTMYECKUE CXEeMbl IPOU3BOJACTBA, OTJIMYUTEIbHbIE MPU3HAKHM W OCOOECHHOCTH
TEXHOJIOTMU CTPOUTENIBHON KEPAaMUKH U3 TOHKO3€PHUCTHIX Macc. [Ipon3BoICTBO KepaMUYECKOMN IUIUTKHU.
CaHuTapHO-CTPOUTENIBHAS KEPAMUKA.

2.4. TexHOJOTMYECKHE CXEMbl MPOU3BOJCTBA, OTJIMYUTENIbHbIE TPU3HAKK MU OCOOEHHOCTHU
TEXHOJIOTUH KEpPaM3HTa.
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Paszoen 3. Xumuueckue mexnonocuu mexuuyeckou Kkepamuru

3.1. XuMmuueckne TEXHOJOTHUU TEXHHUYECKON Kepamuku. Kiaccudukamus ¥ OTINYUTEIHHBIC
OCOOCHHOCTH TEXHHUYECKOM Kepamuku. Kepamuka U3 HPOCTBIX MU CIOXKHBIX TYrOIJIABKMX OKCHJIOB.
Kepamuka Ha OCHOBE CUJIMKATOB M aJIFOMOCHJIMKATOB.

3.2. Kepamuka Ha OCHOBE JMOKCHJA THTaHA, TUTaHATa O0apus U JIPYruX COCIUHECHUHN C BBICOKOM
JUAJIEKTPUUECKOM MIPOHUIIAEMOCTHIO. Kepamuueckue KOH/JICHCATOPHI, CErHETOJICKTPUKH,
nbe3okepamuka. GeppoMarHuTHas KepaMHUKa.

3.3. MammuHoctpoutenbHas Kepamuka. CBepxmpoBoisiias kepamuka. OnTuueckas KepaMuKa.
Kepamuueckas 6ponsi. buokepamuka.

3.4. Kepamuka Ha OCHOBE BBICOKOTEMIIEPATYPHBIX OECKUCIOPOIHBIX coeanHeHni. Kepamuueckue
KOMITO3UIIMOHHBIE MAaTE€PHUAIIbI.

3.5. OcobeHHOCTH MeXaHHUYECKOH 00paboTkM KepamukH. Meramum3anus KepamMuku. Bakyywm-
IJIOTHBIE CIIa KEPAMUKH C METAJIJIAMU.

3.6. TlepcnieKTUBEI COBEPIICHCTBOBAHUS TEXHOJIOTMH KepaMukd. [lepexon Ha HAHOYpOBEHb —
JanbHelIIee pa3BUTUE TEXHOJIOTMU KepaMUKU. OTKa3 OT TEXHOJIOTH, BPEIHBIX IS 3J0POBbs JIIOJEH U
OKpykarotei cpensl. [IpuMeHeHre HOBOro 000pyI0BaHHUS.

4 O0bem yueOHOH TUCHHMILINHBI

Bcero Cemectp

Bun yuebHoit paboThl 1 2
3E 3E Axan,. 3E Axan.
Axan. 4 u u
OO6m1ast TpyI0EMKOCTh JTUCITUTUTHHBI 9 324 4 144 5 180
KonTakTHas padoTa — ay1uTOpHbIE 4 144 133 48 2,67 9%
3aHATHA:
6 MOoM Hucie 8 hopme npaxmuuecKkou 0.89 30 i i 0.89 30
H0020MO6KU ' ’
Jlexmu 1,33 48 0,44 16 0,89 32
[TpakTnueckue 3austus (I13) 1,78 64 0,89 32 0,89 32
JlaGopatopusbie pabotsl (JIP) 0,89 32 - - 0,89 32
8 MOM Uucie 8 hopme NPaKmu4eckoll 0.89 30 i i 089 30
Nn0020mMosKuU ' '
CamocrosiTesibHas padoTa 4 144 2,67 96 1,33 48
KonTakTHas camocTosiTenbHas paboTa 0,01 0,4 0,01 0,4 - -
CaMocTosTeTbHOE U3YUeHUE Pa3/ieioB 3,99 143.6 2,66 95,6 133 48
JTHACIATUTMHBI
Buabl KOHTPOJIA:
3auyeT ¢ OLEHKOM - - + + - -
IK3aMeH 1 36 - - 1 36
KonTtaktHas pabora —  TIPOMEXKYTOUHAs 0.4 i i 0.4
aTTecTalms 1 ’ 1 ’
[ToaroToBKa K 9K3aMeHY 35,6 - - 35,6
3auer ¢
Buja uToroBoro KOHTpoOJIs: o OK3aMeH
OIIEHKOI1
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Beero Cemectp
Bu eOHOIT pabOTHI 1 2
abhe P 3E 3E | Actp. | 3E | Acp.

Actp. 4 u 4
OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 9 243 4 108 5 135
KonTakTHasi padora — ayIMTOPHbIE 4 108 1,33 36 2.67 79
3aAHATHA:
6 MOM Hucie 8 hopme npaKmuuecKou 0,89 24 i i 0,89 24
nO0020mMo6KuU
Jlexuun 1,33 36 0,44 12 0,89 24
[Tpaktrueckue 3ansatus (113) 1,79 48 0,89 24 0,89 24
Jlaboparopusie pabots (JIP) 0,88 24 - - 0,89 24
6 MOM ucie 8 hopme npaKmu4eckoll 0,89 24 i i 0,89 24
n0020MoGKU
CamocrosiTejibHas padoTa 4 108 2,67 72 1,33 36
KoHnTakTHas camocTosiTelibHast paboTa 0,01 0,3 0,01 0,3 - -
CaMocTosTeIbHOE N3YUEHUE Pa3/IeioB 3,99 1077 2.66 717 1.33 36
JIUCLUIUINHBI
Buabl KOHTPOJIA:
3adeT ¢ OEHKOH - - + + - -
IK3aMeH 1 27 - - 1 27
KontaktHass pabora —  NPOMEKYTOYHAs

0,3 - - 0,3
aTTecTanus 1 1
[ToaroroBka K 3K3aMeHy 26,7 - - 26,7
3auer ¢
Buja nToroBoro KOHTpoOJIs: . IK3aMeH
OLICHKOI

AHHOTanus padoyeil NporpaMMbl AU CHHUILIMHBI
«CnenmaJibHbIe TEXHOJIOTHH NTPOU3BOACTBA OTHEYIIOPOB)

1 Heap AMCHUNIMHBI — YIITYOJIeHUE 3HaHUN, YMEHUH, BIaJleHui 1 (OpMUpPOBAHUE KOMIETEHLINN
B 00s1acTH (POPMOBAHHBIX M HEPOPMOBAHHBIX OIHEYIOPOB, U CIIELUAIBHBIX TEXHOJIOIUH, HCIOIb3YEeMBbIX
IIPU UX NIPOU3BOJICTBE.

2 B pesyabTaTe H3y4eHUs1 AUCHUILINHBI 00y4aI0IUICH J0JI/KEH:

Obnaoams cleayoIUMU KOMIETEHIUIMU U MHAUKATOPAMU UX JIOCTHXKEHUS:

IIK-3.1; T[IK-3.2; [IK-3.3; IIK-5.1; IIK-5.2; IIK-5.3

3nameo:

- TEXHOJIOTMYECKHE TIPOLECCHl IOJYYEHUS CHEUUAIbHBIX BHUJIOB KEPaMHUKH; METObI
TEOPETUYECKOTO U KCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS B O0JIACTH CHHTE3a CIIEHUAIBHBIX KepaMHUECKUX
MaTepuaos;

- TpeOOBaHUS CTAaHAAPTOB Ha CHEIHMATIbHBIE BUJIBI TOTOBOM MPOIYKLIUY;

- METO/bl OLIEHKHM Ka4eCTBA TOTOBOM MPOLYKINH;

- OCHOBBI OXPaHbl TPYyAd, IPOTUBOIOXKAPHON TEXHUKU W 3alUMTHl OKPYKAIOLIEH Cpeabl IpHU
OpraHu3alVH U YIPABICHUU IPONU3BOJICTBAMH KEPAMUYECKUX MAaTEPUAJIOB.

Ymemp:

- NPHUMEHATh TEOPETHYECKUE 3HAHMS IO XMMHHU W TEXHOJIOTMM CHEIUAIbHBIX KEPAMHYECKUX
MaTepHaiioB rpu BbinonHeHu HUP u BeIMyCKHOM KBaTU(pUKAIIMOHHON paboTHI;

- YCTaHABJIUBAaTh TPEOOBAaHUS K CHEMATIbHBIM TEXHOJOTHUECKUM IPOLECCaM C LIETIbI0 CHUKEHUS
MaTepUaIOEMKOCTH, SJHEPTOEMKOCTH U CO3/IaHUsI MAIOOTXOAHBIX TEXHOJIOTUH;

- IPOBOJUTH AHAIIN3 HAYYHO-TEXHUYECKOH JINTEPATYPHI.

Bnaoemy:

- 3HaHMSMHM O B3aMMOCBS3M COCTaBa, CTPYKTYpPBI, CBOMCTB M TE€XHOJOTHMM CIIELHAIBHBIX BUAOB
KEpaMHUYECKUX MATEpUAJIOB;

151




- METOJIaMU OPTaHMU3ALUH U OCYIIECTBICHUS KOHTPOJIA CBOMCTB F'OTOBOM MPOAYKLINN;

- IUTAHUPOBAaHMEM U TMIPOBEJCHHEM HAyYHBIX HCCIEJOBaHUH B 00JACTH CHHTE3a HOBBIX
CIELIMAJIBHBIX KEPAMUYECKUX MaTepUaJIOB;

- crloco0amu MOMCKa U aHalIM3a HayYHO-TEXHUUECKOH JINTEPATYPHI.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszoen 1. Knaccuguxayus kepamuku u 02Heynopos.

1.1. Knaccudukauus kepamuku. OCHOBHBIC BUAbI U3JEINUNA, U3TOTABIMBAEMBIX U3 CTPOUTEIHHOM
KEpaMHUKH, OTHEYIOpOB, TEXHUYECKOW KEpaMHUKU, MX HA3HAYEHHE W INPUMEHEHHUE, TEXHUYECKHE
IIOKAa3aTeNH, IPUMEHSIEMBbIE U1 UX XapaKTEPUCTHUKU.

1.2.  Xumuueckass TEXHOJOTHS CTPOMTEIBHOH M  XO3SMCTBEHHO-OBITOBOM  KEpaMHKH.
OTnuuuTeNbHBIE OCOOEHHOCTU TEXHOJIOTUH HU3JEIUN CTPOUTENBHOM KEpaMHUKU U UX KiIacCU(UKAIMSL.
CreHoBBIE MaTepualbl U OCOOEHHOCTH HUX TEXHOJIOTHMH. TEXHOJOIMs APEHaXHbIX U KaHAIM3ALMOHHBIX
TpyO, dacajHbIX IIUTOK, INIUTOK AJIS MOJI0B. XUMUYECKH CTOMKas KepaMHUKa.

1.3. Xo3zsiictBeHHO-ObITOBas kKepamuka. M3menms w3  ¢dasuca u  dapdopa. Canurapso-
CTpOMTEIIbHAS KepaMHKa. [ 1a3ypoBaHue U JEKOPUPOBAHUE U3JEIINN.

Pazoen 2. Xumuueckue mexnonio2uu o2Heynopos u meniousoayuOHHbIX Mamepuailos

2.1. TpeOoBaHusg K OTHEYHNOpPHBIM MaTepuajllaM U TEIUIOM3OJSALMOHHBIM  MaTepHuajaMm.
Knaccugukanus, THIBI ¥ BBl OTHEYOPOB, XUMUYECKHA U (ha30BBIH COCTABbI, (DU3UKO-XUMHUYECKHE U
JKCILTyaTallMOHHBIE CBOMCTBA.

2.2. TexHonmorm4yeckue cCXeMbl IPOU3BOJCTBA, OTIMYUTEIbHBIE IPU3HAKU U OCOOEHHOCTH
TEXHOJIOTUU OTHEYIIOPOB.

2.3. TexHomormyeckue cxXeMmbl IPOU3BOJCTBA, OTIMYUTEIbHBbIE NPU3HAKK M OCOOEHHOCTH
TEXHOJOTUM  KE€PaMHMUYECKHX TEIUIOM3OJSIIMOHHBIX — MarepuanoB. [IpuMeHeHue oOrHeynopos H
TEIIOU30JISIIMOHHBIX MAaTEpUAJIOB B IPOMBIIIJIEHHBIX TEIJIOBBIX arperaTax.

Pazoen 3. Xumuueckue mexnono2uu mexHuieckou Kepamuku

3.1. XumHuecKkue TEXHOJOTMU TeXHHUYecKol kepamuku. Knaccuduxamuss M OTIMUMUTEIbHBIE
0COOEHHOCTH TEXHUYECKOH Kkepamuku. Kepamuka M3 MPOCTBIX M CIOXKHBIX TYTOIUJIaBKUX OKCHJIOB.
Kepamuka Ha OCHOBE CUJIMKATOB U aJIFOMOCHJIMKATOB.

3.2. KepaMuka Ha OCHOBE JMOKCUJA TUTaHA, TUTaHaTa Oapus M JIPYTUX COEIMHEHHN C BBICOKOU
TUDJIEKTPUYECKON MIPOHUIIAEMOCTBIO. Kepamuueckue KOHJIEHCATOPHlI, CETHETO3JIEKTPUKH,
nbe3okepamuka. @eppoMarauTHas KEpaMUKa.

3.3. MammHoctpouTenbHas kepamuka. CBepxmpoBojsiias Kepamuka. OnTuueckas KepamuKa.
Kepamunueckas 6pons. buokepamuka.

3.4. Kepamuka Ha OCHOBE BBICOKOTEMIIEPATYPHBIX OECKUCIOPOIHBIX coenuHeHuil. Kepamuueckue
KOMITO3UIINOHHBIE MaTE€pPHAIIBL.

3.5. OcobeHHOCTH MexaHU4ecKol 00paboTKM KepamMuKku. Meraminzanus kepamuku. Bakyywm-
IUIOTHBIE CIIau KEPAMMKH C METaJlJIaMHU.

3.6. IlepcieKkTHBBI COBEPIIEHCTBOBAHUS TEXHOJIOTMM KepaMuKH. llepexon Ha HaHOYpOBEHb —
JaJIbHENIIEe pa3BUTHE TEXHOJIIOTUH KepaMuKu. OTKa3 OT TEXHOJIOTUH, BPEAHBIX IS 340POBbs JIIOJAEH U
OKpy»Katrome cpeapl. [I[pumenenne HoBOro 000py10BaHuUS.
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4 O0beM yueOHO# JUCUUIIJIMHBI

Beero Cemectp
Bun yae6HO# paboThI 1 2
3E Axan. 94 3E Axan. 94 3E Axan. g4

OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 9 324 4 144 5 180
KonTakTHasi padora — ayIMTOPHbIE 4 144 1,33 48 2,67 96
3aHATHA:
6 MoM Hucie 8 hopme npaKmuueckou 0,89 30 i i 0,89 32
n0020MmMo6KU
Jlexiun 1,33 48 0,44 16 0,89 32
[Tpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie pabots (JIP) 0,89 32 - - 0,89 32
6 MOM ucie 8 hopme npaKmu4eckoll 0,89 30 i i 0,89 32
n0020mMosKuU
CamocrosiTejibHas padoTa 4 144 2,67 96 1,33 48
KoHnTakTHas camocTosiTelibHast paboTa 0,01 0,4 0,01 0,4 - -
CaMocTosTeIbHOE N3YUEHUE Pa3/IeioB 3,99 143.6 2.66 95.6 1,33 48
JIACIIMILTNHEI
Buabl KOHTPOJIA:
3auder ¢ OLEHKOM - - + + - -
OK3aMeH 1 36 - - 1 36
KontakTHass pabora — NpOMEXKYTOYHAs

0,4 - - 0!4
arrecranus 1 1
[ToaroroBka K 3K3aMeHy 35,6 - - 35,6
Buja nToroBoro KOHTpoOJIA: 3a4er c oueHkoi JK3aMeH

CemecT
Bun yuebHoit paboTbl Beero 1 ° 2
3E Actp. 1 3E Actp. 1 3E Actp. 1

OO0mast TpyTI0eMKOCTh TUCITUTITHHBI 9 243 4 108 5 135
KonrakTHas padora — ayiuTopHbIE 4 108 1,33 36 267 72
3aHATHS:
6 MoM Hucie 8 hopme npaxmuuecKkou 0,89 24 i i 0,89 24
H0020MOBKU
Jlexmun 1,33 36 0,44 12 0,89 24
[Tpaktuueckue 3ansatus (I113) 1,79 48 0,89 24 0,89 24
Jlaboparopubie paboTsl (JIP) 0,88 24 - - 0,89 24
8 MOM Uucie 8 hopme NPaKmu4eckou 0,89 24 i i 0.89 24
n0020mMosKU
CamocrosiTesibHas padora 4 108 2,67 12 1,33 36
KoHTakTHas camocTosiTellbHas paboTa 0,01 0,3 0,01 0,3 - -
CaMocCTosATeIbHOE U3YUEHUE Pa3/IeioB 3.99 1077 2.66 717 1,33 36
TACIIATUIMHEI
Buabl KOHTPOJIA:
3auer ¢ OLEHKOI - - + + - -
OK3aMeH 1 27 - - 1 27
KonTakTHas pabora — MPOMEKYTOUHAS

0,3 - - 0,3
aTTecTalys 1 1
[ToaroroBka K 3K3aMeHy 26,7 - - 26,7
Bua uTOroBoro KOHTpOJIf: 3adeT ¢ OEHKOH JK3aMeH
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5.4 IlpakTuka

AHHOTanuA padoyeil NpOrpaMmbl AUCUUIIMHBI
«YuyeOHasi NPAKTHKA: 03HAKOMUTEIbHAS MPAKTHKA»

1 Ilesb NMPAKTHKUH — TIOJYYCHHE CTYACHTAaMH OOINMX MPEACTABICHUH 00 OCHOBHBIX BHJIAX
KepaMUYeCKHX MaTEPHUaIOB U U3JICTUI U3 HUX, 3HAKOMCTBO C pa0OTOM MPEANPUATHI U TEXHOIOTUISCKUX
JIMHUM 1O W3rOTOBJIICHUIO W3ACIMH M3 OTUX MaTEpUajOB, a TaKXKe IMOJIYyYCHHE MEPBUYHBIX
npodecCHOHATLHBIX YMEHUN M HABBIKOB IyTEM CAMOCTOSTEIHHOTO TBOPYECKOTO BBIMOTHCHHS 3aJad,
MOCTaBJICHHBIX MPOrpaMMOM MPAKTUKH.

2 B pe3yabTaTe NPOXO0:KAEeHUS MPAKTHKH 00YYAKOIIUIICS 10JI/KEH::

Obnadams CIETYIONTUMA KOMITIETCHIIMSIMHU U MHANKATOPAMH UX JOCTHXKCHHUS

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, OI1K-3.16, OIIK-3.17, OI1K-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.

3uamo:

—  OCHOBHBIE BHUJIbI KEPAMUYECKUX MATEPUAJIOB U U3JCIUN U3 HUX,

—  OCHOBHBIC CIIOCOOBI M TEXHOJOTHYECKHE IMapaMeTphbl MPOU3BOJICTBA KEPAMUYCCKUX MATEPHAIOB H
U3JICIINN U3 HUX,

Ymems:

—  ONpEeAeNATh BUJ U Ha3HAYCHHE KEPAMUUYCCKUX MATEPHAIIOB U U3/ICIUN U3 HUX;

—  HWCIOJb30BaTh HOPMATHMBHBIC JOKYMEHTHI TI0 Ka4yeCTBY, CTaHAApTHU3AllMd U CcepTU(UKAIUN
MPOAYKTOB U U3JIEIUMI, SIIEMEHTbl SKOHOMUYECKOTO aHAIN3a B MPAKTUUECKOU JIEATETbHOCTH;

Bnaoemw:

— KOMIUIEKCOM TM€pBOHAYAIBHBIX 3HAHUW W TPEJACTaBICHUNA 00 oOpraHu3alMu MPOU3BOJICTBA
KepaMHUYECKHX MATEpUaIOB U U3JEIHUI U3 HUX;

—  HaBBIKAMHU M3JI0KEHMSI MOJYYEHHBIX 3HAHMM B BHUJIE€ OTYETA O MPOXOXKJACHUM MPAKTUKHU, ONUCAHUA
HCXOJHBIX MaTepHaJIOB, TEXHOJOTHYECKOW CXEMbl MPOU3BOJICTBA, KOHTPOJS KadecTBa TOTOBOM
IPOIYKLINH;

— HaBbIKaMH pabOTHl ¢ HAYYHO-TEXHUYECKOU, CIPABOYHOMN JUTEpaTypOr M IIEKTPOHHBIM pecypcamu
M0 TEOPETUYECKHUM W TEXHOJOTHYECKUM AacCIeKTaM TMPOU3BOJACTBA KEPAMUUYECKHX MaTepUalioB U
HU3JICIINM HAa UX OCHOBE.

3 Kparkoe coaep:kaHue NPAKTUKHU

Pazoen 1. Osnaxomnenue ¢ mexuonozuei npouzBoOCmMea U CMPYKMypou Npeonpusmusi no
npou3B00Cma)y Kepamuku

O3HakoOMJIEHUE C HCTOpPHEN NPOU3BOACTBA KEPAMHUECKMX MaTepUaIOB U M3JEIHM U3 HHX,
MPUPOTHBIMU  MaTepHaAlaMU, WCIONB3YEMBIMH TSI OTUX 1eneid. (O3HaKOMJIEHHE C OCHOBHBIMU
TEXHOJIOTUYECKHUMH CTagusIMU W CIOCOO0aMH TPOM3BOACTBA KEpPaMHKH, CBOWCTBAMHU W3ACTUH U
00JacTAMU UX PUMEHEHHUSI.

OO0mas xapakTepucThKa mMpeanpusaTus. HoMeHknaTypa u 0O0OBEMBl BBITYCKAEMON MPOTYKIHH.
Meron npousBojicTBa. [IpuHIIMIIHATEHAS TEXHOJIOTHYECKAs CXeMa MPOU3BOACTBA MpoAyKIuu. CTpyKTypa
NpEeANpPUITHS, OCHOBHBIE IPOU3BOICTBEHHBIE 1I€Xa U OTJEICHUSI.

Pazoen 2. H3zyuenue o0cCHOBHBIX mMeXHONO2UYECKUX NPOYECCO8, NAPAMEMPO8 U MEMOO08 UX
pe2yiupoB8aHus Ha KOHKPEemMHOM NPeOnpUsmul no npou3eo0cma)y Kepamuxu.

OCHOBHBIE TPOW3BOJCTBEHHBIE MPOLECCHl B COOTBETCTBUM C TEXHOJOTMYECKON CXEeMOW
npennpusaTis. OCHOBHBIC TapaMeTpbl MPOU3BOJCTBEHHBIX IMPOIECCOB M PAOOTHI TEXHOJIOTHYECKOTO
o0opynoBaHus. MeTOIbI KOHTPOJISI U yIIPABIIEHUS TEXHOJIOTHYECKUMU TporieccamMu. KoHTpos kadecTBa
FOTOBOM POIYKIIUU.
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Pazoen 3. Cucmemamuszayus mamepuana, no02omoska omyema.

OO0o0mIeHne © CHCTeMaTU3alus JIaHHBIX [0 CTPYKType, TEXHOJOTHH IPOU3BOJICTBA,
MPUMEHSAEMOMY O0OPYIOBAaHUIO, BBITYCKAEMOW MPEANPHUATHEM MPOAYKIMH, MeTogaM U (opmam
KOHTPOJIS poayKiuu. [Touck u cOop HeJOCTAIOMUX JaHHBIX.

O3HakOMJICHWE C TIEPCIICKTUBHBIMU HAyYHBIMU pa3pabOTKaMu B O0JacTH CO3JaHUA |
MIPUMECHECHHS KEPAMUUYECKUX MaTepuaioB U u3aenuil u3 Hux. [locemenne HaydHbIX J1abopaTopuit kademp
Y 3HAKOMCTBO C OpraHu3alyeld paboThl B UCCIIEI0BATEILCKON JJa00OpaTOPUH.

IToaroroBka ¥ HammMCcaHUE OTYETA.

4 O0beM MPaKTHKHU

Buabl yueOHol padoThl Obnem npakTikn
3E Axkag. 4 | Actp. 4
OO01asi Tpy10eMKOCTh NPAKTHKH 3 108 81
CamocrosiTesibHas padora (CP): 3 108 81
6 moMm uucie 6 hopme nPAKmMuUecKoll N0O20MOBKU: 3 108 81
KoHnTakTHas camocTosiTelibHast paboTa 0,4 0,3
3

CamocTosiTeIbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 107,6 80,7
Bujx koHTpOJS: 3adeT ¢ OEeHKOH

AHHOTaNuA padoyeil MPOrpaMMbl MPAKTUKHU
«IIpou3BoACTBEHHAS] MPAKTUKA: TEXHOJOTHYECKAS
(MPOEKTHO-TEXHOJIOTHYECKAs) MPAKTHKA»

1 Ieab NPaKTHKH — MPAKTHYECKOE O3HAKOMIICHHME M HU3YYEHHE IIPOLECCOB IMPOU3BOJCTBA
ocHOBHBIX Bu7ioB THCM, cTpyKTyphl IpeANpUsATUI, OCHOBHOI'O TEXHOJIOIHYECKOT0 000y 10BaHUS.

2 B pe3yabTaTe NPOXO0KACHUS MPAKTUKU 00YYAIOIIMICH JOJIKEH:

Obnadams CIeTYIONTUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKECHHUS

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.6, IIK-1.1, IIK-1.2, IIK-1.3, IIK-3.1, IIK-3.2, IIK-3.3,
I1K-6.1, I1K-6.2, IIK-6.3.

3namo:

—  TEXHOJIOTMYECKHE TMPOLECChl, MNPUHIHUIHAIBHYIO TEXHOJOTUYECKYI0 CXEMy IPOM3BOACTBA H
OCHOBHO€ T€XHOJIOTHYECKOE 000PYI0BaHHE, UCTIOIB3YEMOE B TIPOU3BOICTBE KEPAMUKH,

—  OpraHM3alMOHHYIO CTPYKTYPY MPEINPUSATANA IO TMPOU3BOJCTBY KEPAMHYECKUX MATEPHAIOB H
U3Jenuil U3 HUX,

—  OCHOBHBIE MPUHIIUIIBI, METOABI U (POPMBI KOHTPOIISI TEXHOIOTUYECKOTO MPOIECCa, UCXOAHOTO ChIPhS
Y KauecTBa MPOAYKIIHH;

— OCHOBHBIE HOPMAaTHUBHBIE JIOKYMEHTHI 10 CTaHAAPTHU3AIMd H CEePTUDUKAIMN TPOLYKIIUU
NpEANPUITHI MO POU3BOACTBY KEPAMUYECKUX MAaTEPUAJIOB U U3/IEIUN U3 HUX;

—  TpaBuJIa TEXHUKHU O€30MaCHOCTH, SKOJIOTHH U MTPOU3BOJCTBEHHON CaHUTAPUU;

Ymems:

— TPUHUMATh KOHKPETHBIE TEXHUYECKHE DEIICHUS MpH pPa3pabOTKe TEXHOJOTHMUYECKUX MPOIECCOB,
BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C YYETOM SKOJOTHUECKHX TMOCIEICTBUI HX
MIPUMEHEHUS;

—  WUCHONB30BaTh HOPMATHUBHBIE JOKYMEHTHI 10 KauyeCTBY, CTaHAApPTH3alMU U CepTUPUKAIIH
MPOAYKTOB U U3JEITUH, AIEMEHTBl SJKOHOMHYECKOT0 aHAIN3a B TPAKTHYECKON IEATeIIbHOCTH

Braoems:

—  CHOCOOHOCTBIO BBISBIATH M YCTPAHSATh OTKJIOHEHHS OT PEXKHUMOB PadOThI TEXHOJIOTHYECKOTO
000pyI0BaHUS U MTapaMETPOB TEXHOJIOTHYECKOTO MPOIIecCa;

—  CIOCOOHOCTHIO M TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOTHYECKHH IIPOIIECC B COOTBETCTBHH C
PErIaMEeHTOM.
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3 Kparkoe cogep:xanne NpaKTUKHU

Pazoen 1. Osnaxkomnenue c mexuonocuel npouzeoocmea u CmMpYKmMypou npeonpusmus no
npouU3800CmeEy KepamuKu

OO0mas xapakTepucTuka mnpeanpusaTus. HoMmeHkimaTypa M 0OBEMBI BBITYCKAeMOW IMPOTYKIUH.
Crnoco6 mpomsBoicTBa. [lpuHIMNHMANbHAS TEXHOJOTHYECKAs CXeMa IPOHM3BOJCTBA MPOMYKIUH.
CtpykTypa TMpEeANnpUsATHS, OCHOBHBIC TIPOM3BOJCTBEHHBIC II€Xa U OTICICHUSA. XapaKTePUCTUKU
OCHOBHOT'O 000PY/IOBaHMSI.

Paszoen 2. H3yuenue OCHOBHBIX MEXHONOSUHECKUX NPOYECCO8, NAPAMEMPO8 U Memoo08 Ux
PecyIupoBanusi HA  KOHKPEMHOM  NpeOnpusimuu no  Npou3eoocmey  Kepamuku. Buinonnenue
UHOUBUOYATILHO20 3A0AHUSL

OCHOBHBIC TIPOM3BOJICTBEHHBIC TMPOLECCHl B COOTBETCTBHH C TEXHOJOTHYECKOW CXEMOM
npennpusaTus. OCHOBHBIE TapaMeTphbl MPOU3BOJICTBEHHBIX TPOIECCOB U PadOTHI TEXHOJIOTHYECKOTO
o0opynoBaHusi. MeToIbl KOHTPOJISI U YIIPABJICHUS TEXHOJIOTHIECKUMU TporieccaMu. KoHTpob kauecTBa
FOTOBOM IIPOIYKIIUH.

BeimoiHeHre WHAMBHYaTBHOTO 3a/1aHUSL.

Paszoen 3. Cucmemamuszayus mamepuana, noo2omoexa omyema

OO0oOmieHe W cUcTeMaTH3alMs JAHHBIX [0 CTPYKType, TEXHOJOTMH IPOU3BOJICTBA,
MPUMEHSIEMOMY OOOPYJIOBAaHHIO, BBITYCKACMOW MPEINPHUATHEM MPOIYKIIUH, MeTojaM U ¢dopMam
KOHTpOJIST TponyKiuu. [IoMcK ¥ cOOp HENOCTAIIUX JTaHHBIX. [lOArOTOBKAa M HAMMCAHUE OT4YETA.
[ToaroTroBka ¥ HaMMCAaHKWE OTYETA 11O BHIMOTHCHUIO HHIUBUTyaTbHOTO 3a/IaHUS.

4 O0beM NPaKTHKH

Buabi yueOHol padoThl Obnem npakTHKH
3E Akan.4 | Actp. 4
OO01asi Tpy10eMKOCTh NPAKTHKH 3 108 81
CamocrosiTesibHas padora (CP): 3 108 81
6 mom uucie 6 popme nPpaKmu4ecKoi n0O20mMoeKu: 3 108 81
KoHnTakTHas camocTosiTelibHas paboTa 0,4 0,3
3

CamocTosiTenbHOE U3YUYEHHE Pa3/IeTI0B JUCIUILIUMHbI 107,6 80,7
Bua kouTpoJs: 3adeT ¢ OEHKOM

AHHOTanUA padoyeil NPOrpaMMsbl NPAKTHKH
«IIpoun3BoacTBeHHAsI MPAKTHUKA: HAYYHO-HCC/Ie0BATe/IbLCKAsi padoTa»

1 Heasb npakTuku — GopMUPOBaHHE YHMBEPCAIBHBIX M NMPO(ECCHOHANBHBIX KOMIETEHIMNA U
MPUOOpPETEHNE HABBIKOB B 00JaCTH XMMHMH U TEXHOJIOTMHM KepaMHUYECKUX MAaTEepHaliOB U U3IENIUN U3 HUX
IIOCPEACTBOM IUIAHUPOBAHMS U OCYIIIECTBIIEHUS IKCIIEPUMEHTAIbHON JAESITEIbHOCTH.

2 B pe3yabTaTe NPOXO0KACHHUS MPAKTUKU 00yYAKOIIMIICH NOJIKEH:

Ob6nadams cneayOIUMU KOMIIETEHIUSAMHI U UHAWKATOPAMH UX JOCTHXKEHUS:

VK-1.1, VK-1.4, VK-1.5, IIK-2.1, IIK-2.2, TIK-2.3, IIK-3.1, [IK-3.2, [IK-3.3, IIK-4.1, 1IK-4.2,
IIK-4.3, IIK-5.1, [IK-5.2, [IK-5.3.

3namy:

— TOpSAJOK OpraHu3aluM, IUIAHUPOBAHMUS U MPOBEIEHUS HAay4YHO-HCCIENA0BAaTENbCKUX pPaboT C
WCIOJIb30BAHUEM TOCIEAHNUX HAYYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOM 001acTH;

—  TEOPETHUYECKHE OCHOBBI CHHTE3a KEPAMUYECKUX MAaTEPUAIIOB U IPUMEHSATH 3TH 3HAHUS Ha PAKTUKE;

— OCHOBHBIE TpeOOBaHMsS K NPEACTABICHUIO PE3YJIbTAaTOB IMPOBEACHHOTO HCCIEIOBaHUS B BHJE
HAy4YHOT'O OTYETa, CTAThU WM JIOKJIA/a;

Ymemy:

—  CaMOCTOSITEIbHO BBIABIATH IEPCIEKTUBHBIC HAIMPABICHHUS HAYYHBIX MCCIIENOBAHUM, 00OCHOBBIBATDH
aKTyalbHOCTb, TEOPETHUYECKYI0 UM  IPAKTHUYECKYIH0  3HAYUMOCTb  MpOOJEeMbl, MPOBOJUTH
9KCIIEPUMEHTAJIbHBIE UCCIIEIOBaHM, aHAIU3UPOBATh U MHTEPIPETUPOBATH NIOJyUYEHHBIE PE3YIIbTATHI;

—  OCYHIIECTBJIATH IOUCK, OOpabOTKYy M aHajiu3 HayYHO-TEXHHUYECKOW HH(POpMAIMU IO MPOPHIIO
BBINOJIHAEMON PabOThI, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUM;

— paboTaTh Ha COBPEMEHHBIX MPUOOpax, OPraHU30BbIBATH MPOBEJCHUE SKCIIEPUMEHTOB U UCIBITAaHUH,
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MPOBOJIUTH UX 00PAOOTKY M aHATM3UPOBAThH PE3YJIBTATHI;

Braoemw:
METOJIOJIOTHEN W METOJHUKOM NPOBEAEHUS HAYYHBIX HCCIICIOBAHUI; HABBIKAMH CAMOCTOSTEIbHON
Hay4YHOM U UCCIIEI0BATEIbCKON pabOTHI;
CIIOCOOHOCTBIO peIllaTh IOCTABICHHBIC 3a/layM, HCIOJB3ys YMEHUS U HaBBIKM B OpTaHHU3AINH
Hay4YHO-UCCIIEI0BATEIbCKUX M TEXHOJIOTMYECKUX padoT;

- HaBbIKaMH KpUTHUYCCKOT'O aHaJInu3a

HaquO'TeXHquCKOfI

JTUTEPaTyphl,

pa3paboTKu |

(hopMynpoBaHUs COOCTBEHHBIX METOIOJIOTHUECKUX IMOAXO0I0B K PEIICHUIO HAYYHBIX TPOOJIEM.

3 Kparkoe coaep:xanne NpaKTUKHU
Pa3zoen 1. Buinonnenue nayunuvlx uccie0o8anuil.

CocraBnenue IIporpaMmMbI UCCIICAOBaHUA. CprKTypa " COACPKAaHUEC OCHOBHBIX pa3AciOB OTUCTA

0 Hay4YHO-HCCJIEI0BATEIBCKON padoTe.

CDOpMy.]'II/IpOBaHI/Ie ueneﬁ H 3aa4 UCCICOOBaHUsA; COCTABJICHHUC aHAJIMTHYCCKOI'O 0630pa I10 TEMC
HUCCICIOBAaHUA, BBI60p 3(1)(1)6KTI/IBHBIX MCTOAOB MW MCETOJUK JOCTUKCHHA IKCIACMBIX PC3YJIbTAaTOB

HCCICIOBaHUA.

HpOBGI[GHI/Ie COOTBCTCTBYIOIIMNX OSKCICPUMCHTOB JIA HOJYUCHUSA HNPAKTUYCCKUX PE3YJIbTATOB,
aHaJlIn3, HHTCPIIPCTAlrA U O606H.[CHI/I€ PE3YJIbTATOB UCCICAOBAHM, (1)opMmep0BKa BBIBOJOB, HAIIMCAHUC

oT4ycTa.

Pa3zoen 2. I[loocomoska nayunozo 0okiaoa u npezenmayui.

4 O0beM NPaKTHKHU

Buj y4eOHoii padoThI Obnem npakTHKH
3E Akan.u | Acrtp.4

OO0uasi Tpy10eMKOCTh NPAKTHKH 7 252 189
KonTakTHas padora — ay1MTOPHbIE 3aHATHS 2,67 96 72
6 MoMm uucie 6 hopme nPaKmu4ecKoil N0O20MOoBKU: 2,67 96 72
[Tpaktuueckue 3ansatus (113) 2,67 96 72
8 MoMm yucie 8 hopme nPpaKmuyeckol N0O20mMo6KuU 2,67 96 72
CamocrositesbHas padora (CP) 4,33 156 117
6 mom uucie 8 hopme nPaKmu4ecKoil N0O20mMoBKuU: 4,33 156 117
KonTakTHas camocTosiTenbHas paboTa 433 0,4 0,3
O06paboTKa pe3yabTaTOB U COCTaBJIECHUE OTUETA ’ 155,6 116,7
Buj koHTpoas: 3ader c oueHkoM

AHHOTanus padoyeil NPOrpaMMbl NPaKTHKHU
«IIpon3BoacTBEHHAN NPAKTUKA: NPEAAUIIIOMHAA IPAKTHKA)

1 Lesb NpaKTUKHU - BHINOJIHEHUE BBITYCKHON KBATU(PUKAIIMOHHON pabOTHI.
2 B pesyabTaTe NPOX0KAeHUS NPAKTHKH 00yYAIOIIMICS J0JIKEeH:
Obnaoams cneayoIUMU KOMIETEHIUIMU U MHAUKATOPAMU UX JIOCTHXKEHUS:
IIK-1.1, TIK-1.2, 1IK-1.3, IIK-2.1, IIK-2.2, [IK-2.3, 1IK-3.1, IIK-3.2, [IK-3.3, IIK-4.1, IIK-4.2,

IIK-4.3, IIK-5.1, [IK-5.2, I[IK-5.3, [IK-6.1, I[IK-6.2, I[IK-6.3
3nams:

— HNOPUHOUIBI W MCTOABI BBINIOJHCHHUA OJOKCIICPUMCHTOB U HUCIIBITAHUN 1O TeMe BLIHYCKHOﬁ

KBaJIM(DUKAIIMOHHOM paboThI;

— MNOPHUHOUIIBI IMMPOCKTUPOBAHHUA npeanpnmm‘ﬁl, TEXHOJIOTHYSCKNX JIMHHUM 110 IMPOU3BOACTBY
KCpaMUUICCKHUX MATCPUAJIOB U I/ISIICJ'II/Iﬁ N3 HUX, pa3MCIICHHUC, (I)YHKI_[I/IOHI/IPOBaHI/IC u O6CJ'Iy>KI/IBaHI/Ie

OCHOBHOI'O TEXHOJIOIMUYECKOT0 000PY0BaHUS;

— MNOPUHOUIBI  YIIPABJICHHA  OCHOBHBIMHU  TCXHOJIOTHYCCKUMU

MMPOU3BOACTBA,

mporeccaMu

IMPOMBIIIJICHHOI'O

— OpraHu3alnuvio U HNpOBCACHUC BXOAHOI'0, OIICPALIMOHHOI'O KOHTPOJIA, KOHTPOJA KauCCTBa TOTOBOM

IPOAYKLINH;
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Ymems:

— BBINOJIHATH TOHMCK, 00pabOTKYy, aHAIM3 ¥ CUCTEMATH3AIMI0 HAYYHO-TEXHHUYECKOW HH(MOpMAIIHH,
OCYILECTBIISATH BEIOOP METOAMK U CPEIICTB PEIICHUS 3a]1a4, MIOCTABJICHHBIX MPOTrPAMMON TPAKTUKU
Y TEMOM BBIITYCKHOW KBaJTH(PHKAIIMOHHOHN paboThI;

— BBINOJIHATH OCHOBHBIE TEXHOJOTHYECKUE PAaCUeThl IIPU MPOU3BOJICTBE KEPAMUKH;

— BBINOJIHATH 00PaOOTKY U aHAJIHN3 PE3yJbTaTOB SKCIIEPUMEHTOB U UCTIBITAHUH;

— OCYILECTBIIAITh KOHTPOJb TEXHOJIOTHYECKOH JUCHUIUIMHBI TpPHU TPOU3BOACTBE KEepaMHUECKUX
MaTepHaoB U M3ACIHH U3 HUX;

— aHAJIM3MPOBaTh BO3HUKAIOUIME B MPOU3BOJICTBEHHON M HAYyYHO-UCCIIEIOBATEIBCKON JCATEIBHOCTH
3aTPYAHEHUS M UCKATh IyTH UX Pa3pelICHUs;

Braoemy:

— CIIOCOOHOCTBIO TNPHHMMATh KOHKPETHBIE TEXHWYECCKHE pCIICHHS TpH  pa3padoTke
TEXHOJIOTUYECKHX TIPOIIECCOB, BHIOMPATh TEXHOJOTHUH IPOM3BOJCTBA KEPAMHUYECKHUX MATEepHajoOB W
U3JICNIUI U3 HUX C YYETOM SKOJIOTUYECKHUX ITOCIICACTBUN X TIPUMCHCHUS;

— CIIOCOOHOCTBIO K KCIIOJIb30BAHHMIO TOJYYECHHBIX TEOPETHUECKUX U MPAKTUYCCKUX 3HAHHUN B
00JIACTH XUMHH Y TEXHOJIOTUH JIJISl pEIICHUS 3a/1a4 TPOPECCUOHATILHOM JIeATEIIbHOCTH.

3 KpaTkoe conep:xkanne NPpaKTHKH

Paszoen 1. Beeoenue: yenu u 3a0auu npedouniomHou npakmuxu

Llenn u 3agauu NpenaUIIOMHON TpakTUKU. COCTaBICHHE W COTJACOBAHHE IUIaHA BBITIOJTHEHUS
BBIMYCKHOW KBaJIM(HUKAIMOHHON pabOThl, KOHTPOJBHBIX TOUYEK, BUJAa U OO0BEMa MPEACTABIIEMOro K
KaXX/10i KOHTPOJIFHON TOuke Marepuaia. OpraHu3anroOHHO-METOINYECKHE MEPONIPHUITUs. MHCTpyKTaXKu
Ha pabodeM MecTe, MO AIMEKTPOOE30IMaCHOCTH U TPOTHBOIIOKAPHON OE30MACHOCTH.

Pa3zoen 2. Bvinonnenue 8vinycKkHoU K8AIUDUKAYUOHHOU pabOmubl

COop Hay4yHO-TeXHMUYECKOW HMH(OpMAIMM MO TeMe BBIMYCKHON KBaJU(UKAMOHHOW paboThI.
OTtpaboTKka METOUK 1 BBITIOJIHEHUE SKCIIEPUMEHTATIBHBIX UCCIIETOBAHHMA.

O6ocHoBaHue oOmIeH KOHUENIMHU JMHUKA 10 MPOU3BOACTBY W3JAETUN W3 KEpaMHUKU 33JaHHOTO
Buga. Ilogbop w  corjmacoBaHue  HPOU3BOJUTENBHOCTH  OCHOBHOTO M BCIIOMOIaTelbHOIO
TEXHOJIOTUYECKOTO 000py/NOBaHMS. BBITOTHEHHE OCHOBHBIX TEXHOJOTHUECKHX pacderoB. OmmcaHue
palboThI TEXHOJIOTUYECKOH JTMHUH.

COop, obpaboTka u cucremarusanuss martepuana. OdopmieHHs OT4eTa MO MPEeATUIIIIOMHOM
MIPAKTHKE.

4 O0beM NPaKTHKHU

Buabl yueOHol padoThI Obnem npakTuKH
3E Axkag. 4 | Actp. 4
OO01asi TPy10€eMKOCTh NPAKTHKH 9 324 243
CamocrositesbHas padora (CP): 9 324 243
6 MoM Huc/ie 8 hopme NPAKMUUecKoil OO2OMOBKU: 9 324 243
KonTakTHas camocTosiTenbHas paboTa 9 0,4 0,3
CaMocCTOsTENbHOE U3YUEHUE PA3/IETIOB IPAKTUKH 323,6 242,7
Buja koHTpOJIS: 3auyer Cc OLEHKOI
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5.5. 'ocynapcTBeHHasi HMTOrOBasi aATTECTALMS: MOAT0OTOBKA K MpoLeAype 3alUThI H 3a1UTa
BBINIYCKHOM KBAJH(UKAIUOHHOH padoThI

1 Heab rocyaapcTBeHHOW HMTOrOBOM ATTECTALMHU: MOJATOTOBKH K INpoleaype 3alUThl U
3al0MThl BBINIYCKHON KBAJTH(UKAINMOHHOM PpadOThl — BBIABICHUE YPOBHS TEOPETUYECKOH U
MIPAKTUYECKON TMOATOTOBIEHHOCTH BBIMTYCKHUKA BYy3a K BBIIOJHEHHIO NPO(PECCHOHANBHBIX 3a7ad |
cooTBeTcTBUsl ero mnoaroroBku TpedoBanusm @PI'OC BO mno nHampaBnenuto noxarotoBku 18.03.01
XUMHUYECKasi TEXHOJOTHS.

2 B pesyabraTre NPOXO0XKIECHHS] TOCYJAPCTBEHHOW MTOrOBOM AaTTeCTALMM:. IOATOTOBKHU K
MpoLeaype 3allUThl M 3aIIUTHl BBIMYCKHOM KBaTM(PHUKANUOHHONW pPAaOOTHI y CTydEHTa MpOBEpseTCs
c(OPMUPOBAHHHOCTH CJEIYIOIINX KOMIIETCHIIUH, a TaKKe CICAYIONUX 3HAHWN, YMEHUN U HaBBIKOB,
MO3BOJISIIOIIMX OLEHUTh CTENEHb TOTOBHOCTH OOYyYaroIIMXCS K JajbHeiled mnpodeccuoHaaIbHOU
NEATEIbHOCTH.

BreimyckHuK, OCBOMBLIMII mporpammy OakalaBpuaTa, JOJDKEH o00dajaTh  ClEIYIOIIMMHU
KOMIIETEHIIUSIMH :

VYK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-2.1; YK-2.2; YK-2.3; YK-2.4; VK-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; VK-5.3; YK-5.4; YK-5.5; YK-5.6; YK-5.7; YK-5.8;
VK-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,
YK-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; VK-9.2; VK-9.3; YK-10.1,
VYK-10.2; YK-10.3; YK-11.1; VK-11.2; YK-11.3; YK-2.10; YK-5.10; YK-5.11; YK-5.12; YK-5.13; VK-
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; T1K-1.1; TTK-
1.2; TIK-1.3; TIK-2.1; TIK-2.2; TIK-2.3; TIK-3.1; [1K-3.2; T1K-3.3; [1K-4.1; T1K-4.2; T1K-4.3; TIK-5.1; TIK-
5.2; TIK-5.3; TIK-6.1; TTIK-6.2; [1K-6.3; YK-3.5

3nams:

MOPSAIOK  OpraHu3aliy, IUIAHUPOBAHUS U TPOBENEHUS HAYYHO-HCCIIEAOBATEIbCKUX pPadoT cC
MCIOJIb30BaHUEM TIOCTEIHUX HAYYHO-TEXHUYECKUX JOCTHIKEHHUH B TaHHOW 007IacTH;
(U3UKO-XMMHYECKHE OCHOBBI CHHTE3a TYTOMJIABKMX HEMETANTMYECKUX M CHUJIMKATHBIX MaTepHUajoB U
MIPUMEHATDH 3TU 3HAHUS Ha MPAKTUKE;

OCHOBHBIE TPEOOBaHHUS K MPEICTaBICHUIO PEe3yIbTAaTOB MPOBEACHHOIO HCCIEIOBAaHUS B BHJIE HAYyYHOTO
OTYETa, CTaThU WM JIOKJIAJa;

Ymemy:

CaMOCTOSITENTFHO BBISBIISATh TEPCIIEKTUBHBIE HAMPABICHHUS HAYYHBIX HCCIEIOBaHHH, OOOCHOBHIBATH
aKTyaJlbHOCTb,  TEOPETUYECKYI0 M  MPAKTUYECKYyI0  3HAYUMOCTh  MpOOJEeMbl,  MPOBOJIUTH
AKCIIEPUMEHTAJIBHBIE UCCIEN0BAHNS, aHAJTM3UPOBATh U MHTEPIIPETUPOBATH NTOJYUYEHHBIEC PE3YJIbTATHI,
OCYILIECTBIATH MOUCK, 0OOpAabOTKY M aHAIU3 HAYyYHO-TEXHHUYECKOW MH(POPMALUU MO TE€ME BBIIOIHIEMOM
paboThl, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

paboTaTh Ha COBpPEMEHHBIX MpPUOOpax, OpPraHU30BBIBATH IMPOBENEHUE AKCIEPUMEHTOB U HUCIBITAaHUM,
MPOBOANTH UX 00paOOTKY M aHATM3UPOBATH PE3YIIbTATHI,

Braoemy:

METOJIOJIOTUEN MW METOAWKON TMPOBEICHUS HAyYHBIX MCCIEAOBAHUM; HAaBBIKAMH CAaMOCTOSITEIbHOU
HAYYHOH M UCCIIeI0BATENbCKON padoThI,

HaBbIKAMU pabOTBl B KOJUIGKTHBE, IUIAHUPOBATh W OPraHU30BHIBATh KOJUICKTUBHBIE HAy4YHBIC
WCCIEOBAHMS; OBJAJACBAaTh COBPEMEHHBIMM METOJAMHM HCCIEIOBAHMS M aHalIU3a IOCTaBJICHHBIX
npobiem;

CIOCOOHOCTBIO pellaTh MOCTABIEHHBIC 3a7aud, WCIONb3ysd YMEHHUS W HABBIKM B OpPTaHU3AIMH HAyIHO-
MCCIIEIOBATENBCKUX U TEXHOIOTMYECKUX PadoT.
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3 Kpartkoe coaepkanue rocy1apcTBeHHOM UTOTOBOM aTTeCTAMM: MOATOTOBKHU K Mpoueaype
3alUTHI ¥ 3aIIUTHI BHIMYCKHOI KBAJIM(PUKAIMOHHON padoThI

['ocynapcTBeHHass UTOTOBasi aTTECTALIMS: TOJrOTOBKA K MPOLIEype 3alIUThl U 3alMTa BHIITYCKHOMN
KBTM(DUKAIIMOHHOW paboThl (WK Apyroe pacmmpenue u3 coorBerctByomero ®I'OC BO) npoxoaut B
8-M ceMecTpe Ha 0aze 3HaHMI, yMEHUI U HABBIKOB, MOJTYYEHHBIX CTYJCHTAMU MPU U3YUYEHUU JUCIUILIUH
HanpasiyieHus 18.03.01 XumMunueckass TEXHOJTOTHS U IPOXOXKIEHUS IIPAKTUK.

['ocynapcTBeHHass UTOTOBasi aTTECTALIMS: TIOJrOTOBKA K MPOLIEype 3alIUThl U 3allUTa BbIITYCKHOMN
KBaJTM(UKAIIMOHHON paboThl (WM Jpyroe pacmmpenue u3 coorserctyroniero ®I'OC BO) npoBoautcs
rocyAapCTBEHHOM 3K3aMEHAIIMOHHONW KOMUCCHEH.

Kontpons ypoBHS CPOpPMHPOBAHHOCTH KOMIIETCHLIMH OOYyYalomUXcs, NPUOOPETEHHBIX MPH
ocsoenuu OOII, ocymiecTBisieTcs myTeM MPOBEACHUS 3aIIUTHI BHITYCKHOW KBaTHU(PUKAMOHHON pabOTHI
(BKP) 1 npucBoeHust kBanupukanuu «oaxkamasBpy.

4 O0beM rocyJapCcTBeHHOIl WTOroOBO#l AaTTeCTAIMU: MOATOTOBKH K MNpouLedype 3alluThbl U
3alIMThI BBITYCKHON KBATH(UKAIIMOHHOH padoThI

[IporpamMma oTHOCcHTCS K 00s3aTeNnbHOM YacTu ydeOHOro miuaHa, Kk 0noky 3 «['ocymapcTBeHHas
WUTOTOBasl aTTECTAIMs» W pPacCUMTaHa Ha COCPEIOTOYCHHOE MpOXokiaeHue B 8 cemectpe (4 Kypc)
oOyuenuss B obbeme 216 u (6 3ET). IIporpamma mnpeamonaraer, 4to oOOydYaromuecs HMEIOT
TEOPETUYECKYI0 M MPAKTUYECKYI0 IOATOTOBKY B OOJIACTH XHMHYECKOHW TEXHOJIOTUM TYTOIIABKUX
HEMETAJTMYECKUX U CHJIMKATHBIX MaTEpUaJIOB.

Buabl yueOHoii pa6oThI Obrem I'MA
3E Axkaa. 4 | AcTp. 4

Oomas tpynoemkoctsb I'MA no yueOHOMY IUIaHY 6 216 162
Konrakthas pa6ora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
KoHnTakTHas paboTa — HTOTOBAst aTTECTAIUS 5 0,67 0,5
Brinonnenue, Hanucanue u opopmienue BKP 215,33 161,5
Bua kouTpoJis: 3ammurTa BKP

5.6 ®akyIbTATHBBI

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«IlepeBo HAYYHO-TEeXHUYECKOH JTUTEPATYPHD)

1 Heap AMCHUMIUIMHBI — TPHOOpPETeHHE OO0yYaromMMucs o0mel, KOMMYHHUKATUBHOU U
MpoECCUOHAIPHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTMEIBHBIX JTarax S3bIKOBON MOATOTOBKHU
MO3BOJISIET  BBHIMOJHITH PAa3MYHBIE BUABl MPOPECCHOHATBHO OPHUEHTHUPOBAHHOTO TIEpeBOAa B
ITPOU3BOJICTBEHHON M HAYYHOU J1E€ATEIIHOCTH.

2 B pe3yabTaTe M3y4eHHUS IMCUMILUIMHBI 00yYaI0IMIACH 0JIZKEeH:

Obnadams CIETYIONTUMA KOMITETCHIIMSIMU ¥ HHANKATOPAMH UX JOCTHXKCHUS .

VK-4.2; VK-4.3; VK-4.4; YK-4.5; VK-4.6; YK-4.9

3uamo:

— OCHOBHBIE CITOCOOBI JOCTUKEHHSI SKBUBAICHTHOCTH B TIEPEBO/IE;

— OCHOBHBIE TTPUEMBI TIEPEBO/IA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITUU SI3bIKA KAK CUCTEMBIL;

— JIOCTaTOYHOE JIJIsl BHITIOJHEHHUS TEePEBOa KOJIMUYECTBO JICKCUUSCKUX EAUHUI], (GPa3eoOru3MOB,
B TOM YHCJIE€ COI[UATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX PEANHil;

yMemy:

— IPUMEHSTh OCHOBHBIE PUEMBI IIEPEBO/JIA;

— OCYIIECTBJIATh MUCHMEHHBIN TIEPEBOJI C COOIOCHUEM HOPM JICKCUYECKOW AKBUBAJICHTHOCTH,
COOJTIOICHHEM TPaMMaTHYECKIX, CHHTAKCUYECKUX U CTUITUCTHYECKUX HOPM,;

— 0OpMIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PEAAKTOPE;
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— OCYIIECTBIISITh NIEPEBOJ] C COOIIOIEHUEM HOPM JIEKCUUYECKOI 3KBHUBAJIEHTHOCTH, COOJIIO/IEHUEM
rpaMMaTUYEeCKUX, CHHTAaKCHYECKUX M CTHJIMCTHYECKHMX HOPM TEKCTa IIepeBoJia M TEMIIOPAIbHBIX
XapaKTePUCTHK UCXOJHOTO TEKCTa,

enaoems:

— METOAMKOM MpeIrepeBOJYECKOro aHall3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCHPHUSTHIO
MCXO/IHOTO BBICKA3bIBAHUS;

— METOJMUKOW TMOATOTOBKM K BBIMOJHEHHIO TME€pPeBOJa, BKIOYas MOMCK HHpopmanuu B
CIIPAaBOYHOH, CIIEIUAIBHON JINTEPATYPE U KOMITBIOTEPHBIX CETSX;

— OCHOBaMU CHCTEMbI COKpAIICHHO! MepeBOYECKO 3aITUCH NP BBINOJIHEHUH TIEPEBO/IA;

— OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTUEN CIIEHUAIbHOCTH;

— OCHOBaMH pedeprpoBaHus U AHHOTUPOBAHUS JIUTEPATYPHI 110 CHEIHATLHOCTH.

3 KpaTkoe conep:kaHue JUCHUTIMHBI

Paszoen 1. Ocnoeuvie nexcuueckue u cmuaucmuieckue 3aKOHOMEPHOCMU Nepesood HAYYHO-
MexHu4ecKou 1umepamypol

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAy4YHO-TEXHHYECKOro mepeBoAa. CMBICIOBOW aHAIU3
HAYYHO-TEXHHUYECKOTO TEKCTa M ero cerMeHTanus. CTHIMCTUYECKHE OCOOCHHOCTH HayYHO-TEXHHUYECKHX
TekcToB. [IpeononeHne TPyIHOCTEH, CBS3aHHBIX C PACXOXKACHHUEM CHHTAKCHUECKHUX CTPYKTYP
WHOCTPAHHOTO ¥ PYyCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHue mopsaka CIOB B AHTIMHCKOM M PYCCKOM TMpenioxkeHusix. llepeBox cios,
yCTaHOBJIEHHE 3HaueHUs cioBa. [lepeBosn cBOOOIHBIX M (pa3eosornyeckux ciioBocoueranuil. [lepeBos
3arojIOBKOB TEKCTOB U CTaTe

1.3 Cokpamenus. OcobeHHocTH UX nepeBoja. Pa3BuTre HaBBIKOB IEPEBOa Ha IIPUMEPE TEKCTOB
o TeMe «XuMuueckas nadboparopus» «3MepeHus: B XUMUN».

1.4. Jlexcuueckue TpaHchOpMAIMU TPH MEPEBOJIE TEKCTOB IO TEMAaTHKE XMMHUU U XUMHUECKOU
TEXHOJIOTUH.

Pa3zoen 2. Ocnosnule epammamuyeckue ocobeHnocmu nepesood.

2.1. OcobenHocTH TiepeBoia nmpeiokeHnii Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous wHa mpuMmepe IMepeBoJa TEKCTOB [0 TEMAaTHKE XUMHUYSCKOW TexHomoruu IlepeBos
MPUIATOYHBIX TPETOKESHHIH.

2.2. MeTtonbl ¥ IpUEMBbI TIEpeBO/Ia CTPAIATEIHFHOTO 3aJI0Ta Ha IPUMEpPE MEePEeBOAa TEKCTOB MO TEME
«TexHomoruu OyayIieroy.

2.3. Tumsl yCIOBHBIX MPEUIOKEHUH, TpaBUiIa U OCOOCHHOCTH X TepeBoja. [IpakTuka mepeBoaa
YCIOBHBIX MPEIJIOKEHUH Ha MpUMEpax TEKCTOB MO Pa3NUYHBIM pas3jieliaM XHUMHH U XUMHYECKOU
TEXHOJIOTHH.

2.4. MojanpHbple TJarojibl U OCOOCHHOCTHM MX IIepeBoJila Ha IpHMEpe IepeBOAa TEKCTOB
«Texnonorusy», «[IpompilieHHOE 000PYIO0BAHKEY

Paszoen 3. Ocobennocmu nepesooa npednodceHull ¢ HeTUdHbIMU GopMamu 21a2ona

3.1 VuadunutnB (HeompeneneHHas ¢opma riarona). Poiap wWHQUHWUTHBA B TNPEIOKEHUU U
BapHUaHTHI IepeBO/Ia Ha PyCcCKui s3bIK. [IpuyacTust v repyHauid. BapuaHTtsl nepeBoa Ha pycCKUM S3bIK.

3.2 VapurutiBHBIE 000pOTEL.. O00pOT nomonHeHUe ¢ MHGUHUTHBOM. OOOpOT Mojasexaliee c
nH(OUHUTUBOM. Pa3nnyHble BapUaHTHI IEPEBO/IA.

3.3 TlepeBoa mpuyYacTHBIX 000POTOB. AOCOMIOTHBIN MPUYACTHBIA 00OPOT U BapHAHTHI MEPEBO/IA.
Pa3BuTue HaBBIKOB MepeBo/ia B chepe XUMUHM U XUMHUECKON TEXHOJIOTHH.

Pasznea 4. OcodennocTu pedepaTuBHOIO NNepeBoaa

4.1. AnropuT™M NpeANnepeBOAYECKOM paboThl € HAYYHO-TEXHHUYECKUM TEKCTOM IO XHMHKO-
TEXHOJIOTUIECKON TeMaTHKe.

4.2. Anroput™m cocTtaBiieHus pedepara o XUMHKO-TEXHOJIOTHUECKOW TeMaTuKe (AaHHOTAIUH )

4.3. Anroputm paboTsI 110 pedepaTuBHOMY IEPEBOAY MO XUMHKO-TEXHOJIOTHYECKON TeMaTHKE.
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4 O0beM yueOHO# TUCHUIJIMHBI

Beero Cemectp
Bun yueGHO# paboThI 1 2
3E Axan. 94 3E Axan. 94 3E Axan. 4

OO6m1ast TpyA0EMKOCTh JTUCITUTUTHHBI 4.0 144,0 2,0 72,0 2,0 72,0
Konrakrnas pagora — 1,8 64,4 0,9 32,0 0,9 32,0
ayIUTOPHBbIE 3aHATHA:
[Tpaktuueckue 3ausatus (I113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas padora 2,2 80,0 1,1 40,0 1,1 40,0
E;é{;f;maﬂ CaMOCTOSITeIIbHAs 0.4 0.2 0.2
CaMOoCTOSATEIbHOE U3YUCHHUE 22 1 11

79,6 39,8 39,8
pa3IeNIOB AUCIUILTUHBI
Buj nToroBoro KOHTpoOIst 3auer 3auer

Cemect
Bun yuebnoit paboTbl Beero 1 . 2
3E Actp. u 3E Actp. u 3E Actp. 4

OO0mast TpyI0eMKOCTh TUCITUTUTHHBI 4 108 2 54,0 2 94
KonTakTHas padora — 18 48,3 0.9 24 0.9 24
ay/INTOPHbIE 3aHATHS:
ITpaktrueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTejibHasi pa6oTa 2,2 60,0 1,1 30,0 1,1 30,0
E;)é—l(;[f;THa}I CaMOCTOsITeNIbHAs 0.3 0.15 0.15
CamocrosTenbHOE U3ydYeHue 22 11 11

59,7 29,85 29,85
pa3eNioB AUCIHILTAHBI
Buj nTOroBoro KOHTpoOJIs 3auer 3auer

AHHOTanus padoyeil NporpaMMbl AU CHHUILIMHBI
«I'pakpaHckas 3a1IMTA B Ype3BbIYaHHBIX CUTYaLHAX»

1 Henb AucuMIUIMHBI - TIOATOTOBUThH CTYJIEHTa K OCMBICICHHBIM MPAKTUYECKUM JEUCTBUAM I10
o0ecreyeHno cBoeil 0e30MacHOCTH W 3alUThl B YCIOBUSX BO3HUKHOBEHMS UPE3BBIYAWHONW CHUTYaIUH
MIPUPOJIHOTO, TEXHOTEHHOT'O U BOGHHOI'O XapakKTepa.

OcHOBHOI 3a1auell TUCIHUIUTNHBI SBJIAETCS (OPMUPOBAHUE YMEHUI U HABBIKOB, TO3BOJISIOLINX HA
OCHOBE U3YYEHHs ONACHBIX M TMOpaXaluX (aKkTOpOB YPE3BBIYAMHBIX CHUTyallM MPUPOIAHOIO,
TEXHOTE€HHOT'0 U BOGHHOTO XapakTepa, APYrux OMacHOCTE yMeINlo pemiaTh BOMPOCkl CBOeH 0e30macHoCTH
C MCTIOJIb30BAaHUEM CPEJICTB CUCTEMBI TPAK/IaHCKOM 3aIUTHI.

2 B pesyabTaTe 0CBOCHHMS THCHUIINHBI CTYACHT A0JIKeH:

Obnaoams cneAyoIUMU KOMIETEHIUAMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

VK-8.2, VK-8.5, VK-8.1.

3nams.

- XapaKTEePUCTUKU MPUPOIHBIX O€JCTBUI, TEXHOTCHHBIX aBapuil W KaTacTpod Ha paJHallliOHHO,
XUMHYECKU U OMOJIOTMYECKH OMAcCHBIX 00BEKTaX, MOopaXkarolue GakTopbl IPYruX OMACHOCTEH;

- OCHOBBI BO3/IEUCTBUS ONMACHBIX (PaKTOPOB UPE3BBIYAMHBIX CUTYAIMI Ha YEIOBEKa U MPHPOIHYIO
cpeny, AOMYyCTUMBbIE MpeeNIbHbIE KPUTEPUH HETaTUBHOTO BO3/IEHCTBUS;

- Mepbl 0€30IaCHOTO MOBEICHUS NPU NPeObIBAaHUM B paiioHax (30HaX) MOKapoB, PaJUOAKTHUBHOTO,
XUMUYECKOT0 ¥ OMOJIOIHYECKOT0 3arpsI3HEHMS;

- CrmocoObl M CpEeACTBA 3alllUTHl 4YeJOBEKa OT BO3JCHCTBHA MOpaxamomux (aKkTOpoB
Ype3BbIUAHBIX CUTYALMI IPUPOJHOIO, TEXHOTEHHOTO U BOEHHOT'O XapakTepa.

Ymemn:
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- HCIIOJIb30BaTh CPEJICTBA 3AIUTHl OPTaHOB JABIXAHUS U KOKU, MEIULUHCKUE JJI1 CaMO3allUThl U
OKa3aHus IOMOIIM JPYTUM JIHOJSIM;

- NPUMEHATH TMEPBUYHBIE CPEJCTBA IMOXKAPOTYIICHUS MJs JIOKAIW3allUd M TYIICHUS MO0Kapa,
BO3HUKILIETO B ayTUTOPUU (J1aOOpaTopun);

- OKa3plBaThb ce0€ W JPYrUM TMOCTPaJaBIIMM MEIULUHCKYIO IOMOIIb C HCHOJb30BaHUEM
TaOEIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEICTB.

Braoemy:

- npuéMaMy TPOBEJCHHUS YaCTHYHOW CAHUTApHOW OOpabOTKM MpHU BBIXOAE M3 paiioHa (30HBI)
PaZ0aKTUBHOIO, XUMUYECKOTO U OMOJOTHUYECKOTO 3arpsiI3HEHUS (3apaeHusl);

- cr1oco0amMu U TEXHOJIOTHSMU 3aIMUThI B UpE3BbIUAHBIX CUTYALUSAX.

3 Kparkoe cogepxxanue JUCUMILIHHBI

Pa3zoen 1. Onacnocmu npupoonoeo xapakmepa.

Cruxwuiinble 6e1CTBUSA, ABJICHUS MPUPOIBI PA3PYIIUTEIBLHOM CHIIBI - 3eMIIETPSICEHUS], HABOJHEHUS,
CEJIEBbIE TMOTOKH, OIOJI3HU, CHEXHbBIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BaJIbl, 3aCYXH, yparaHsl, OypH,
MOKapBHI.

Pazoen 2. Onacnocmu mexnoeennozo xapaxmepa.

ABapuu u KaracTpodbl Ha paAHAIMOHHO OMACHOM OOBEKTE, XUMUYECKH OIMACHOM OOBEKTe,
OMOJIOTUYECKH OMAacHOM OOBEKTe; Ha TpaHCHOPTE (PKEIEe3HOJOPOKHOM, aBTOMOOWIIBHOM, DPEYHOM,
aBUAIIMOHHOM); Ha THJIPOCOOPYKEHUIX; HA KOMMYHAIIbHBIX CUCTEMaX JKU3HE0OecTeuyeHusl.

Pazoen 3. Onacnocmu soennoco xapaxkmepa.

[IpumeHeHue OpyXHS MacCOBOTO TOPaXEHUS (SIEPHOr0, XHUMUYECKOT0, OHMOJIOTHYECcKOro),
OOBIYHBIX CPEJICTB C 3KUTATEIBHBIM HAIIOJHEHUEM, HOBBIX BHJIOB OPYXKHsI. 30HBI 3apask€HUs OT CPEICTB
MOpaXEHHS U UX BO3JCUCTBUE HA HACEICHHUE U OKPY)KAIOIIYIO IPUPOJIHYIO CPEy.

Pa3zoen 4. Ilosxxcapnas 6e3onacnocme.

[ToxxapHast omacHocTh. [lokapHas oxpana. Kmaccudukamuss moxxapoB MOXKapoB B 3JaHUSAX H
nomenieHusx. Craauu pa3BuTHs noxkapoB. Jlokanuzauus W TyuieHue noxapoB. IlepBuuHble cpencTsa
noxapotrymenus (ormerymurenu OIl -8, OY-2, OBII-5, BHyTpeHHU#l NOXapHBIH BOJONPOBOA) U
IIpaBWJIa NMOJIb30BaHUS UMU. ABTOMaTHYECKHE CUCTEMBI MT0XKAPOTYIIEHUS — IPUHKIIEPHBIE U JPEHYEPHBIE.
Ornerymianye BellecTBa — BOJA, NEHbI, HErOproyMe Ta3bl U pa30aBUTENM, MOPOIIKOBBIE COCTABBI,
rajloreH3aMeleHHbIE YTIeBOI0PO/IbI.

Paszoen 5. Komnnexc meponpusmutl 2paxcoanckoll 3auumsl HaceaeHusl.

Onosemienue 1 nHGOpMHUpOBaHUE HaceneHUs 00 omacHOCTH. [IpuHSATHE HaceleHWeM CHUTHaJIOB
onoBenieHus («Buumanue BceM!», «Bo3ayiHas TpeBora», «PanuanuoHHast OMacHOCTbY, «XHUMUYecKas
TpeBoray, «OTOOI OMAacCHOCTU») W TOPSIOK JCUCTBUS 1O HUM. OBaKyalHs HACEJIeHUs W3 30HbI
onacHocTH. CrocoObl 3Bakyallul DKCTPEHHAas 3BaKyalysi CTYACHTOB U3 ayTUTOPHH MPU BOZHUKHOBEHUU
no’kapa.

CpenctBa MHAUBHYaTbHOM 3amuThl opraHoB apixanus (I'T1-7, I'TI-9, P-2, V-2K, PITA-1, PIIT-
67M, PY-60M, «®enukcy», ['JI3K, A, AIT-3, II3V-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1,
O3K) uenoBeka. MeaMIIMHCKHE CPEICTBA 3ALUTHI .

CpencTBa KOJJIEKTMBHOM 3alIuThl HaceleHus. Ha3HadeHue, 3allMTHBIE CBOMCTBA YOEKMIII.
[TpotuBopagnannonusie ykpeitus (IIPY, moazemuble nemexoaHble Mepexoibl, 3ariayojJeHHbIe CTaHLIUU
METPOMNOJIUTEHA), MPOCTEHUIINE YKPBITUS (TpaHILEH, OKOMbI, MepeKphiTble mienu). [IpaBuna 3aHsTUS
yOexwuIa.

Pazoen 6. Oxazanue nepsoii nomowyu.

Oxka3zaHue nepBOM IOMOIIM IPH O0KOTax, PAHEHHUAX, 3apakeHusaAx. I[IpoBeneHue vacTUUHOU
CaHUTApHOM 00pabOTKH KOXKHBIX IIOKPOBOB 4YEJIOBEKAa IMPH BBIXOJE U3 30H PaJUOAKTHBHOIO,
XUMHUYECKOT0 M OMOJOTMYECKOT0 3apaKeHUs (3arpsi3HEeHHs ), U3 30H MOXKapOB.

Pa3zoen 7. Jluxsuoayus nocieocmeutl upe3sbluaiHou cCumyayuu.

ABapuiiHO-criacaTeNnbHble paboThl. DKCTPEHHAas SBaKyallus M3 ayauTopun (1abopatopuu) B
YCIIOBUSIX TMOXapa, pagualloOHHOT0, XHUMHYECKOro, OHOJIOrMYECKOTO 3arps3HEHUs TEPPUTOPUU C
MCIIOJIb30BAHUEM MPOCTEHINNX cpeAcTB 3amuThl («Denukcy, ['JI3K, nporusoras I'T1-7 ¢ JI1T-3).
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4 O0beM yueOHO# JUCUUIIJIMHBI

Bup yueOHoii padoThl

O0BbeM TUCHUIIINHBI

3E Akan. 4 Actp. 4
OO011asi TPY10€MKOCTh THCHUTIITHHbBI 1 36 27
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,44 16 12
Jlexmun 0,44 16 12
[IpakTHuecKue 3aHATHS - - -
JlaboparopHbie pabOThI - - -
CamocrosiTejibHas padoTa 0,56 20 15
CamocTosiTebHOEC U3YUYCHHE Pa3/IeIOB JUCIUILIMHbI 19,8 14,85

0,56
KoHTtakTHas camocTosTenbpHas pabota 0,2 0,15
Buji n”TOroBOro KOHTpOJIs: 3auer
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6. TPEBOBAHMUA K YCJIOBUAM PEAJIM3AIIUU ITPOI'PAMMbI BAKAJIABPHUATA

6.1 Odmecucremublie TpedoBanus K peaauzanuun OOII dakanaBpuara

VYHUBEpCUTET pacnojaraerT Ha IpaBe COOCTBEHHOCTH WM MHOM 33aKOHHOM OCHOBaHUH
MaTepHaIbHO-TEXHUYECKUM  oOecreyeHneM 00pa30BaTEeIbHOM  JIeATENbHOCTH  (IOMELICHUAMHU U
o0opymoBaHUEM) IS pean3aliy nporpammel OakanaBpuara mo bioky 1 «/lucrurmimasl (MOIyNIN)» H
bnoky 3 «'ocynapcTBeHHAss UTOrOBask aTTECTALUA» B COOTBETCTBUU C YUEOHBIM IIJIAHOM.

Kaxnplii oOy4aromuiicss B TeueHHE BCEro Mepuoaa OOy4YeHHs: O00ecledeH HHIMBUAYaTbHBIM
HEOI'PAaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH HMH(pOpMaIMOHHO-00pa30BaTeNbHON cpeie YHUBEpCUTETa
u3 000 TOYKH, B KOTOPOHM HMEETCs MOCTyNn K WH(GOPMAIMOHHO-TEJICKOMMYHUKALMOHHOM CETH
«MaTepHeT» (nanee — cetb «VIHTEpHET»), KAK Ha TEPPUTOPUN Y HUBEPCUTETA, TaK U BHE €€. Y CIIOBUS AJIs
(GYHKIIMOHUPOBAHUS ANEKTPOHHON WH(GOPMAIMOHHO-00pa30BaTEIbHON Cpebl MOTYT OBITH CO3IAHBI C
HCIOJIb30BAHUEM PECYPCOB MHBIX OpraHU3aIUM.

OnexTpoHHas HHPOPMAIMOHHO-00pa3oBaTelibHas cpesia Y HUBEPCUTETa 00ECIeUnBaCT:

- JOCTYH K Yy4eOHBIM IUIaHaM, paboyuM IporpamMmaM JUCLUIUIMH (MOJysel), Imporpammam
IIPAKTHUK, JJIEKTPOHHBIM YUEOHBIM U3JaHUSAM U 3JIEKTPOHHBIM 00pa30BaTeIbHbIM PECYpPCaM, YKa3aHHBIM B
pabouux mporpamMmax JUCUMIUIMH (MOAYINE), IporpaMMax MpaKkTHK;

- (hopmmpoBaHUE FIEKTPOHHOTO MOPTHOIHO 00YUAIOMIETOCS, B TOM YHCIIE COXPaHEHUE ero padboT
Y OLIEHOK 32 3TH palboThI.

B cnydae peanmuszanuu mporpammbl OakajaBpuara ¢ NPUMEHEHUEM AJIEKTPOHHOIO OO0Yy4eHMs,
JMCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTUH 3J1€KTpOHHAs MH(OpMaMOHHO-00pa3oBaTesibHas cpena
OpraHu3anuu 10JKHA JONOTHUTEIBHO 00eCIeunBaTh:

- (ukcanuio xoaa o0pa3oBaTENBHOIO Ipolecca, pe3yJbTaToB MPOMEXKYTOYHOM aTTecTalud U
pe3yJIbTaTOB OCBOEHMSI POrpaMMbl OakajiaBpuaTa;

- IPOBe/ICHNE YUEOHBIX 3aHATUH, TPOLEYP OLIEHKU Pe3yJbTaTOB 00yUYeHUs, peann3anns KOTOPhIX
MPEeyCMOTPEHa C€ NPUMEHEHHEM JJIEKTPOHHOrO OOyuYeHHus, JAMCTAaHIUMOHHBIX 00pa30BaTEJIbHBIX
TEXHOJIOTHI;

- B3aMMO/JICHCTBUE MEXKIY yJYaCTHUKaMU o0pa30BaTeIbHOrO MPOIECcca, B TOM YHCJIE CUHXPOHHOE
U (MJIM) aCHHXPOHHOE B3aMMO/IEHCTBHSI TOCPEICTBOM ceTH «MIHTepHeT.

@YHKIIMOHUPOBAHUE AJIEKTPOHHON HH(OPMallMOHHO-00pa30BaTeNIbHOM cpeabl o0ecreunBaeTcs
COOTBETCTBYIOLIMMHU CPEACTBAMH MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOIMHA U KBaNU(UKauei
pabOTHUKOB, €€ MHCMNONB3YIIUX U  NOoJAepKHUBarOmUX. DYHKIIMOHUPOBAHHWE  BJIEKTPOHHOU
MH(POPMALMOHHO- 00pa30BaTEIbHOM Cpe/Ibl JOIKHO COOTBETCTBOBATH 3aKOHOAATENbCTBY Poccuiickoit
denepanuu.

[Ipu peanuzanmu mnporpamMmbl OakanaBpuaTa B ceTeBOM (opme TpeOoBaHUS K peanu3aluu
nmporpaMMbl  OakanaBpuaTra JOJDKHBI 00ecredyrBaThCsl COBOKYIHOCTBIO PECYPCOB  MaTepHalbHO-
TEXHUYECKOTO0 U y4eOHO-METOJIMYECKOr0  OOeCleyeHHs, IPeJOCTaBIIEMOr0  OpPTraHU3alUsIMH,
Y4acTBYIOUIMMH B pean3aliy MporpaMMbl OakaaBpuaTa B CET€BOM Gopme.

6.2 TpeGoBaHus K MAaTEPHATBbHO-TEXHUYECKOMY 00eCIeYeHUI0

MarepuanbHO-TEXHHUUECKas 6a3a YHUBEpCUTETA COOTBETCTBYET JeHCTBYIOIUM
MIPOTHBOMOYKAPHBIM MIPAaBUJIaM U HOPMaM M 00ECIIeUrBaeT MPOBEICHUE BCEX BUIOB AMCIUTUIMHAPHOW U
MEXIUCUUIUIMHAPHON  MOJATOTOBKM,  MPAKTHUYECKOW M HAy4YHO-HCCIENOBaTeNbCKOH  paboThl
00yJaroImuXxcs, IPEeAYCMOTPEHHBIX YICOHBIM IJIAHOM.

[lepeueHp MaTepHAILHO-TEXHUYECKOTO OOECIIEUeHHs BKIIOYAET: JIEKIMOHHBIE YyueOHbIe
ayautopuu (00OpyIOBaHHBIE BHICOMPOCKIIMOHHBIM O0OPYAOBAaHHEM Il TPE3CHTAIMH, CPEeICTBAMH
3BYKOBOCIIPOM3BEACHUS, PKPAHOM, M HMMEIOIIMe BBIXOA B VIHTEpHET), MOMELIEHHsS s HpPOBEIEHUS
CEMUHAPCKUX W MPAKTUUECKHUX 3aHATUN (000pyqOoBaHHBIE yueOHOW MebOenbio), OUOIMOTEeKY (MMEIOIIYIO
paboune KOMIBIOTEPHbIE MecTa Uil OOydYalolmuxcs IO MporpaMme OakalaBpHara, OCHAIlEHHBIC
KOMIIbIOTEPAMH C JOCTYNOM K 0a3aM JaHHBIX M BbIXOAOM B MHTepHeT), 1abopaTropuu, OCHaIllEHHbIE
COBPEMEHHBIM 000PYZIOBAaHHEM JUIS BBIIOJHEHHUS HAayYHO-MCCIIEA0BATENBCKON pabOThl, KOMIBIOTEPHBIE
kinacebl.  IIpy  MCHONB30BaHMM  BIEKTPOHHBIX M3AAHUH  YHMBEPCUTET oOOecleuyrBaeT KaxJoro
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o0yyJaroImerocst BO BpeMsi CaMOCTOATENbHOM MOATOTOBKU pabOYMM MECTOM B KOMIIBIOTEPHOM KJIACCE C
BBIX0JIOM B IHTEpHET B COOTBETCTBUH C TPYAOEMKOCTHIO H3y4aeMbIX JAUCIUILINH.

[Tomemienuss npeAcTaBIsAOT co00M ydyeOHBbIE ayAUTOPUMU sl NMPOBEACHMS Y4EOHBIX 3aHATHUM,
NPEJYyCMOTPEHHBIX TporpaMMmoii OakanaBpuara, OCHAIICHHBIE OOOpYIOBaHMEM M TEXHUYECKUMHU
CpeAcTBaMU 00Y4EHUs1, COCTaB KOTOPBIX ONpenenseTcs B padouux MporpaMmax JUCLHUILINH (MOIYJeH).

MarepuansHo-Texuuueckoe odecrnieuenne OOII GakanaBpuara BKIIOUACT:

6.2.1 O6opyaoBaHue, He00X0IUMOE B 00pa30BaTeILHOM IpoIecce

- Ilapx gvicokomemnepamypHoz20 2a306020 U 371eKMPOMepMu4ecKo20 000py008anusL:

[IeYd BBICOKOTEMIIEPATypHbIE THUIENIbHBIE C Ta30BbIM OOOTPEeBOM Uil BapKU CTEKJA; 3JIEKTPOIEeYd
CONMPOTHUBIICHUs C HarpeBaTessiMu u3 xpomuta jdaHtaHa (BHUUDTO); snekTporeyn compoTUBICHUS
BakyyMHuble (Tun CIIIBD, CILBJI); neun naGopaTopHbIC TUTEIBHBIE JJICKTPHUYECKHE C CHIIMTOBBIMU
HarpeBaTesIMA U aBTOMAaTHYECKUM peryiaupoBanueM temmeparypsl [T 5/12,5; neus snexrpuueckas ams
OINTUYECKOT0 CTEKJIOBAPEHUS CO CTEKJIOMEUIAJbHON MAIIWHOW; Me4b 3JEKTPUYECKas ¢ YCTaHOBKOW IS
BBITTMBAHUS JICHTHI CTEKJA; I[I€Y4b JJIEKTPUYECKass C PEryJupyeMord Tra30BOM CpeloW; Medu
3JIEKTpUUYECKUEe My(QesbHbIe U YCTAHOBKU BBICOKOTEMIIEpATYpHbIE C MPOTrPAMMHBIM YIIpaBJIEHUEM; M1€Yb
AJIEKTPHYECKas TpalueHTHas; 000pyIOBaHNE IS OTIUBKU CTEKOJIBHBIX PACIUIaBOB; CYIIMJIbHbIEC MIKa(bI,
cymnibHbIe mKadbl Bakyymubie (MLW).

- Obopyoosanue 051 CuHme3a u NOO2OMOBKU 0OPA3Y08 MAMEPUATLOB:

BECHl JJICKTPOHHBIC TexHWYeckne W aHamutuyeckue Cauw-120D, Caux 220, DB-60H u ap.; Becw
naboparopubie (ACCULAB VICON); Becwt ananutmueckue (Gibertini Crystal); naGoparopnas
mwianerapHas menbHuna RetschPM 100 ¢ pasmonbHbIMEH TelaMud M OapabaHaMu; MEIbHHUIA BaKOBas
nabopaTopHasi; MeNbHHUIIA MIapoBas JIabOpaTopHas; MEIbHUIBI IIAPOBBIC JBYXKaMEpHBIE, IPOOMIIKA
miexoBasi naboparopHas; ycraHoBka AIIP; wmenbHuna BuOpamumonnas (BHUBPOMALLL); wmenbHuia
wianerapHas (CAH/I, Caryph); npoOuika meKoBasi; BHOPOCTON ¢ HAOOPOM CHUT; UCTUPATEITH TUCKOBBIC C
Ha0OpaMH CHT; aHalUTH4YecKas mnpoceuBaromias wmammHa AS 200 baSiC ¢  KOMIUICKTYHOIIMMHU,
OJTHOJMICKOBAasl NIIM(OBATHHO-TIONMPOBATbHAS MAallMHA C aBTOMATHYECKHM MPHCIIOCOOICHUEM ISt
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 JUId HUIM(GOBKU M IMOJUPOBKU MaTEpPHAJIOB; BUOPOCTOJIBI,
YCTaHOBKa IS TeTepo(ha3HOTO OCAKICHUS.

- [lpubopwi u obopyoosanue 0Jisi NPOBeOeHUsE CMPYKMYPHBIX UCCIe008AHULL:
pPEHTIeHOBCKUE AuBpakToMeTpsl ¢ 0a3zamu kpuctamuiorpaduuecknx nanaeix ICDD u mHpOpManmoHHo-
nouckoBoit cucremoii SciGlassSofrwareSuite, B T.u. audpakromerp D2 Phaser Bruker AXS;
nepusarorpagel ¢ (doTtorpaguueckoil M BIEKTPOHHOM perucrpanueif, npudop CHUHXPOHHOTO
tepmuueckoro anamuza STA 449 F3 Jupiter, nuddepeHunanbHplii CKaHUPYIOIUA KaJOPUMETP;
CIIEKTPabHO-aHAJTMTUYCCKHI KOMILJICKC Ha 0a3e MoHOXpoMaTopa/criekrporpada MS3504i; criekrpomerp
KOMOMHAIIMOHHOTO ~ paccesHus CBeTa HUCCIEAOBAaTEeNbCKOTO  Kjacca C  BBICOKOPA3pPEIIAIONUM
KoHpokampHeIM MuKpockoriom Horiba, LabRamHRVisible-NIR; omntudeckne MHKPOCKOMBI, B T.4.,
Olimpus BX 51 ¢ KOMIBIOTEpPHBIM YIPaBICHUEM M C BBICOKOTEMIIEpaTYpHBIM cTonmkoMm LinKam;
Ja3epHbIil  aHaigM3atop AyeMeHTHoro coctaBa LEA-S500 ¢upmer «Solary; macc-cektpomerp ¢
MHIYKTUBHO cBsizaHHOM mazmoit ICAP-Q; demrocekynmublit nazepusiii kommieke TETA-X ¢ cucremoit
JIMATHOCTHKH HM3JIy4eHHS] W TO3HIIMOHUPOBAHUS, YKOMILJICKTOBAHHBIH ONTHYECKUM CTOJIOM; IU(POBOWMA
octmuorpag TDS-154D, ronnomerp I'SM, muxpockonn JENAPOL; nazepHslii rpaHyioMeTp; MUKPOCKOI
ontuyeckuit nonspuzanuonubiii (IIOJIAM-211); mukpockon metamiorpadpuyeckuit (MUH-8); mamuasl
paspeiBHble  (FM-250, FM-500); ycraHoBka sl OHpeAENeHHUs TEIIONPOBOJAHOCTH OTHEYIOPOB
HectarmoHapHbiM  MetomoMm  (ISO  8894-1, Meron KpecTOBHWHBI), YCTaHOBKA JIISl  OIPEICIICHUS
TEIUIONPOBOAHOCTH BBICOKOTEIIONPOBOAHBIX MaTEpHaliOB CTAMOHAPHBIM METOJIOM; MOCT €MKOCTeH
(E8-2); tepaommerp (E6-13); uzmepurens ummuranca (E7-20); ocrmmiorpad (MPY-1M); mMukpockorn
ckanupytromuii anekrponnsiii (TESCAN); nepusatorpad (MOM).

- Ilpubopwt u obopyoosanue 01 NposedeHUss MeXHOI0SUYECKUX UCHbIMAaHuLl: YHUBEpCAIbHAS
paspeiBHas MammHa Shimadzu; numaToMeTpbl BEpPTUKAIBHBIE M TOPH30HTAIBHBIA C KOMITBIOTEPHBIM
ynpasienuem Dil 402 PC; MHKpOTBEpAOMEPBI C PYYHBIM M aBTOMATHYCCKHUM HAarpy:KeHHEM; PHUOOPHI
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JUTSL OTIpeaeNieH s yaenbHoi moBepxuoctu mopoikoB [ICX 11 (SP) u IICX-2; mpodunomerp IIpoTon —
MUDT 130; ycTaHOBKM Ul OIPENEICHUS XHUMHMUYECKOM CTOWKOCTM MaTepHUajioB; IOJIIPUCKOIN-
nojmsipumerp  [IKC-125; ycraHoBku Jyisi  ompeiesiieHus IUIOTHOCTH — MarepualoB; pH-merpsr;
pedpakTomerp A66e ontuueckuiit NAR-3T;

THIPaBINYECKUN TPECC PYYHOM; THApaBIMYECKHMI Mpecc moiayaBromar ycuiawem go 10 1 (UII-10);
TUAPABIMYECKHUM mpecc noiyaBroMar ycuiuem ao 50 T (UI1-50); ruapaBiryueckuil mpecc mnoiayaBToMar
ycumrem 1o 100 T (MIIC-100); knmumaTudeckas kamepa jgabopaTopHas, BUCKO3ZHUMETP BHOPAIIMOHHBIN;
BHCKO3WMETp POTAIlMOHHBIN; BUCKO3UMETp JHIiepa; npubop BacunbeBa; mpubop Buka; mpubop Jle-
[arenbe.

6.2.2 YueOHO-HAIJIsITHbIE IOCOOUSI

KoMmruiekTsl MakaToB K JIEKIMOHHBIM KypcaMm; HaOoOpbsl 00pa3lioB BBICOKOTEMIIEPATYPHBIX
HEMETANTHYECKUX MaTepHajioB M JAEMOHCTPALIMOHHBIX W3JEIUN W3 HUX; HAO0Op 0Opa3loB THUIMYHOTO
Opaka u3aenuii; miakatel THNoBbIX octepoB HUP, HaGopsl mpoayKIuy NpOMBIIUICHHBIX TPEIIpUITU;
HaIrJBSTHO-IUAAKTUYECKUA MaTepHall IO TEXHOJOTUM TPOU3BOACTBA MU3ACIUNA U3 KEPAMHKHU; aIbOOMBI
IudpakTorpaMM TIUHHUCTBIX MUHEpasnoB; anbOombl MK-CHeKkTpoB HEOPraHW4ecKUX COCTUHEHHIA;
aIbOOMBI PEHTTCHOTPAMM HEOPTaHHMYECKUX MATePHAIIOB.

6.2.3 KomnbioTrepbl, HHPOPMAINHOHHO-TEJIEKOMMYHHKANMOHHbIE CETH, AaNNapaTHO-
NporpaMMHbIe H ayIMOBU3YyaJIbHbIE CPeICTBA

[TepconanbHbIE KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIe pourpsiBaTessivu CD u DVD, npuntepamu u
MPOTPaMMHBIMHU  CPEJICTBAMH; TPOEKTOPHI; JKPaHbl, AyAUTOPUU CO CTALMOHAPHBIMH KOMIUIEKCAMU
oToOpakeHHsT MHPOpPMAIMK ¢ JIF0OOro 3jekTpoHHOro Hocutens; WEB-kamepsr; mudpoBas kamepa K
ONTUYECKOMY MHUKPOCKOITY; IU(PPOBOH (oToanmnapar; KOMUPOBAIbHBIC anmaparhl, JIOKATbHAS CETh C
BbIXOZIOM B MIHTEpHET.

6.2.4 TleyaTHbIE U YJIEKTPOHHBbIE 00pa3oBaTebHbIE H HHPOPMAIHOHHBIE PeCYPCHI

WubopMalinoHHO-METOJUUECKHE MaTepHalbl: Y4eOHbIE MTOCOOMS MO AMCIUIIINHAM BapUATHUBHOM
9aCcTH MPOTPAMMBI; METOINICCKIE PEKOMEH/IAIIUHU K MTPAKTUICCKUM 3aHSTHSIM; KaTaJlOTH THIIOB W BUJIOB
MNPOAYKIIMK W3 BBICOKOTEMIIEPATYPHBIX HEMETAINTMYECKHMX MAaTepuajoB; KaTalloTh MPOAYKLUHU
MIPOMBIIIIJICHHBIX TPEANPUATHH; pa3gaTOYHBIA MaTepual K JCKIMOHHBIM KypcaM; ydeOHbIe (DHIBMBI 11O
mpoleccaM TeXHOJOTHUU U CIIoco0aM MPOU3BOJICTBA OTJEIbHBIX BUIOB U3/ECTUN; DIIEKTPOHHbBIE YUeOHbIE
W3/IaHMS TI0 TUCIUTIIIMHAM BapUaTUBHOW YacTH, HAYYHO-TIOMYJISIPHBIE JIEKTPOHHBIE U3/TaHUS.

DNeKTpOHHBbIE 00pa3oBaTelbHBbIE pecypchl: KadenpaibHble OUOMMOTEKH ANEKTPOHHBIX H3IAHHIMA
M0 JUCIUIUIMHAM BAapUATHBHOW YACTH; DJIEKTPOHHBIC MPE3EHTAIMU K pa3jesiaM JICKIIMOHHBIX KYpCOB;
yuyeOHO-MeTou4Yeckne pa3paboTku kadeApbl B DIEKTPOHHOM BHJE; y4deOHble (UIBMBI K paslenam
JTUCIUTUINH; JJIGKTPOHHBIE KaTaJOTH TMPOAYKIMU; HWH()OPMAIMOHHO-METOIUYECKUE MaTepuaibl B
MEeYaTHOM W DOJEKTPOHHOM BHJE MO TPOU3BOJACTBY H3ACNUNA U3  BBICOKOTEMIEPATYPHBIX
HEMETAJJTMYECKUX MaTepHalioB; COOPHUKU TEXHOJIOTMUYECKHUX CXEeM, OYKJIEThI U KaTajJoru 000pyAOBaHuUs,
CIPAaBOYHHMKHU IO CHIPHEBBIM MaTe€pUalaM, CIPABOYHUKH [0 HAUITYYIIUM JOCTYITHBIM TEXHOJOTHUSM
MIPOM3BOJICTBA HW3JIENMM M3 KEpaMHUKH, CTEKJa, MPOM3BOACTBA BSIKYIIMX MAaTepHaliOB; CIPaBOYHBIE
MaTepuasbl B IEYaTHOM U AJIEKTPOHHOM BHJIE 110 CTPOSHUIO U CBOWCTBAM TYTOIUIABKUX HEOPTaHUYECKUX
BEIIECTB; JIEKTPOHHAS KApPTOTEKa MO PEHTreH0(a30BOMY aHAIM3Y; dJIEKTPOHHAs KapTOTeKa Mo (a3oBbIM
auarpaMmaM — COCTOSHUSI — TYTOIUIAaBKUX  COCIWHEHUWH; JJEeKTpOoHHas  KapToTeka (ortorpadumuii
MHUKPOCTPYKTYPBI TYTOIUIABKMX HEOPTAHWUYECKUX BEIIECTR.

YHuBepcuter o0ecmeueH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  TPOrPaMMHOTO
oOecrnieueHus (coctaB ompenensercs B padouyux MporpamMmax TUCHUIUIMH (MOIyned) u TMOAJEKUT
€XEroJJHOMY OOHOBJICHHIO.

OO6yyaromumcst obecrniedueH JocTyn (yAaleHHBIH JTOCTYH), B TOM YHCII€ B Cllydyae MPUMEHEHUS
ANEKTPOHHOTO  OOYYeHHMs, JTUCTAHIIMOHHBIX 00pa30oBaTENbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JAaHHBIX M MH(POPMAIIMOHHBIM CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
OTIpeIeTIIeTCs B padOuuX MpOorpaMMax JUCHUILIUH (MOAYIJIEH) U MOJICKUT €KErOJHOMY OOHOBIICHUIO.

[TomereHust 1711 CaMOCTOATENbHON pabOThl OOYJAIOIIMXCSI OCHAIICHBI KOMITBIOTEPHOU TEXHUKOM
C BO3MOXHOCTBIO TMOJAKIIOUEHUsT K ceTn «VHTepHeT» M o0ecmeueHbl AOCTYIOM B 3JIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.
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YHuBepcutrer oOecriedeH  HEOOXOIMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOTrPaMMHOTO OOECIICUCHUS, 6 MMOM YUCAe OMeUecCmEeHH020 NPOU3B00CHEa
(coctaB ompenensiercs B pabo4yMx MporpaMMax JUCLHUIUIMH (MOAYJIEH) u noodnexcum 0OHO6NEHUI0 npu
Heobxo0umocmu).

[Ipy wucnonbp3oBaHMM B 00pa30BaTEIbHOM IIPOLIECCE IEYATHBIX HW3JaHUN, B YHUBEPCUTETE
copmMupoBaH OUOINOTEUHBIN (HOH, YKOMILJICKTOBAaHHBIN IMEYaTHBIMUA M3IaHUSMHU M3 pacyeTa He MeHee
0,25 sk3eMIuIsipa KaXIOro M3 M3JaHMH, yKa3aHHbIX B pabouumx HporpaMmax AMCHUIUIMH (MOJIysei),
nporpaMMax MpakTHK, Ha OJHOrO OOYYalomerocss M3 4YHUClIa JIMI, OJHOBPEMEHHO OCBAaMBAIOIINX
COOTBETCTBYIOLIYIO JUCLHUIUIMHY (MOYIb), IPOXOIAIINX COOTBETCTBYIOILYIO MPAKTHUKY.

OOygarommmMcst o0ecniedeH A0CTyn (yAaaeHHBIA TOCTYI), 8 mOoM HUCe 6 Clyuae NPUMEHEeHUs
INEKMPOHHOZ0 00YyYeHUs, OUCHAHUUOHHBIX O00pPA306AMENbHBIX MEXHO02UNl, K COBPEMEHHBIM
npodecCHOHATbHBIM 0a3aM JaHHBIX U HMH(OPMAIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenenseTcs B pabodyux MporpaMMax JUCHUIUIMH (MOAYJICH) M TOIJICKUAT OOHOBIECHUIO (IIpH
HEOOXOIMMOCTH).

OOyuaronyecs M3 4ucila MHBAJIUAOB M JIMI C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBbS
o0ecreynBalOTCs TEYaTHBIMH W (WJIM) SJIEKTPOHHBIMH 00pa3oBaTelbHBIMH pecypcamMu B (opmax,
alalTUPOBAHHBIX K OIPAaHUYEHUSM UX 3/10POBbSL.

Jns  peanmu3anmui  OCHOBHOM  00pa3oBaTeNbHOM  HpOTpaMMbl  HOJATOTOBKH  OakalaBpoOB
UCHONB3YIOTCS  (OHABI  y4eOHOH, yuyeOHO-METOIMYECKOH, HaydyHOM, NepHOAMYECKOH Hay4yHO-
TEXHUYECKOU JIUTEPATYpPBI NupopmaninoHHO-01M0IMO0TEYHOTO LEHTpa (MBLY) PXTY
umM. [I.11. MenneneeBa u kadeap, ydacTBYIOIUX B pealu3alui IpOrpaMMBl.

Nudopmannonno-o6ubmmoreunsrii  neatp PXTY wum. JI. 1. MengeneeBa obecnedunBaeT
MH(POPMALMOHHYIO HOJJIEPXKKY peanu3anuu IPOTrpaMMBbl, COZIeUCTBYET HOJrOTOBKE
BBICOKOKBATM()UIIUPOBAHHBIX ~CIEIHAINCTOB, COBEPIICHCTBOBAHHIO YYE€OHOrO TpoIecca, Hay4dHO-
UCCIIEIOBATENCKOW  paboOThl, CHOCOOCTBYET pa3BUTHIO NPOPECCHOHATBHON KyIbTYyphl OyaylIero
CHeIHaIuCTa.

MBI ynuBepcuteTa obecrieurBaeT 00y4aromuxcs OCHOBHOW yueOHOH, yueOHO-MeTOANYeCKON U
Hay4yHOM JIUTEpaTypoi, HEOOXOAMMOM NI peaan3aluu U KaueCTBEHHOTO OCBOEHUS 00y4aroLUUMUCS 10
nporpaMMe OakanaBpuaTa 0Opa3oBaTENbHOTO Ipoliecca MO BCEM AMCLUUIUIMHAM, NpakThukam u ['MA
OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMBbI TOATOTOBKH OaKajIaBpoOB.

O6uwmit 06sem MHOTOOTpacieBoro ponna MBIl Ha 01.01.2021 coctaBnser 1 716 243 5k3.

@onHp yaeOHOH U y4eOHO-METOAMYECKON JTUTEPATyPhl YKOMIUIEKTOBAH MIEYaTHBIMH W3/IaHHSIMH U3
pacuera He MeHee 50 SK3eMIUIIPOB KaXKAOTO M3 M3/aHUH OCHOBHOI JMTEpaTypbl, NEPEUUCIEHHOW B
paboumx mporpaMMax JAUCIHILINH (MOAYJICH), TPAKTUK, U HE MeHee 25 IK3eMIUIIPOB JOMOIHUTEIIBHON
mutepatypsl Ha 100 oOygaromuxcs.

@OoH/ OTOIHUTENFHONW JTUTEPATYphl BKIIOUAET TTOMHUMO YUEOHOH JHTEpaTypsl OQHIMAIbHBIE,
CrpaBOYHO-OMOIMOrpaduyeckue, crenualn3ipoBaHHbIE OTEUYECTBEHHBIE U 3apyOeKHbIE TEPHOANYECKIE
1 HH(pOPMAITMOHHBIC H3IaHusI.

HudopmaninoHHO-OMOIHMOTEYHBIN [IEHTP 00ECTIeUnBAET CAMOCTOSTENbHYIO paOb0Ty 00yUYaroIuXCs
B UUTAIBHBIX 3aJIaX, MPEJOCTABIAS IIMPOKHHA BBIOOP JIATEPATYpHl MO aKTyalbHBIM HAlpaBJICHUSIM, a
Takxke 00ecreynBaeT JOCTYH K MpodecCHOHATBbHBIM 0a3aM JTaHHBIX, HH(POPMAIIMOHHBIM, CIIPABOYHBIM U
MTOMCKOBBIM CHCTEMaM.

Kaxnpiii o0yyaromuiicst o0ecrieyeH cBOOOIHBIM JIOCTYIIOM U3 JII000H TOYKH, B KOTOPOH MMeeTCs
noctyn K cetd HMHTepHeT, K 3iekTpoHHO-OmOnuoreuHoit cucreme (OBC) YHuBepcuteTa, KoTopas
COZICP)KUT pa3jIMyHble M3/aHUS IO OCHOBHBIM H3YyYaeMbIM TUCHMIUIMHAM M C(QOpPMHUpOBaHA II0
COTJIACOBAHUIO C MpaBooOIaiaTeIsIMI Y4eOHOU U yueOHO-METOIUUECKON JTUTEPATYPBhI.

s Gosiee MOJHOTO W ONEPATUBHOIO CIPaBOYHO-OMOIMOrpaduyeckoro u HHGOPMAIMOHHOTO
obcmyxxkuanust B UBL] peann3oBaHa TEXHOJIOTHS AIEKTPOHHON JOCTABKU JOKYMEHTOB.
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JIeKTPOHHBbIe HH(OPMAINMOHHBIE PECYPChl, HCIOJb3yeMble B Mpoiecce 00yuYeHust

PexBHU3HTHI 10T0BOPA
(HOMep, 1aTa 3aKJII0YEHHs, CPOK

XapakTepucTuka OM0JIMOTEYHOT 0

DJIeKTPOHHBIH N "
Ne pecype JAeicTBUSA), CCHLIIKA HA caliT (¢onaa, noctyn k KoTopomy
IBbC, cymma 1orosopa, NnpeaoCcTaBJIsIeTCsl J0rOBOPOM
KOJHMYECTBO KJII04eil

DJIEKTPOHHO- [IpuHaAIeKHOCTH — CTOPOHHSIS Komnexmun: «Xumus» - u3a-sa HOT,

Ooubnuoreynas PexBusutel norosopa — 00O «Xumusy - u3n-sa Jlaboparopus 3HaHUH,

cuctema (3bC) «3marennpcTBO «JIaHb) «Xumus» - u3a-sa «JIAHDby, «Xumusy»-

«JIAHb» JHorosop ot 26.09.2020 KHUTY (Ka3zanckuii HallMOHaIbHBIN

Ne 33.03-P-3.1-2173/2020
Cymma norosopa — 747 661-28
C 26.09.2020 o 25.09.2021

Horosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonnuecTo kinrouei — 1octyn
JUTSL 3aPETUCTPUPOBAHHBIX
nons3oBareneit PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid JOCTYII ITOCIIE
IIEPCOHAJIBHON PETHCTpALlUN Ha
caiite OBC.

HCCJIEI0BATENbCKUI TEXHOJIOTUYECKUM
YHUBEPCUTET), «XUMHUSI» - U3/1-Ba
OU3MATIIUTY, «udbopmatukay - u3a-
Ba «JIAHb», «MMHpopmaTukar»-
HaunonaneHbiit OTKpBITBINA Y HUBEPCUTET
«MHTYUT», « IHXKEHEPHO-TEXHUYECKHE
Hayku» - u3a-sa «JIAHDb»,
«Teopernueckast MEXaHHUKa» - U3]1-BA
«JIAHbY», OxoHOMHKA B MEHEIKMEHT) -
n3-Ba JlamkoB u K., a Tak)ke OT/ie/IbHbBIC
U3/1aHUS B COOTBETCTBUHU € [[oroBopoMm.

HpI/IHaI[J'Ie}KHOCTB — CTOPOHHAA
PexBusutel norosopa — OO0
«M3narenbcTBO «JIaHb»
Jorosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 mo 25.09.2022

Ccpuika Ha cant ObC —
http://e.lanbook.com

KonuuecTBo kitoueit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid JOCTYII ITOCIIE
MEePCOHAILHOM pEeTruCTpaliy Ha
cante ObC.

Komnekmun: «Xumusa» - uza-sa HOT,
«Xumus» - u3n-sa Jlaboparopus 3HaHUH,
«Xumus» - KHUTY (Kazanckuit
HallMOHAJILHBIN UCCIIEI0BATENbCKUN
TEXHOJOTHYECKUI YHUBEPCUTET),
«Xumusa» - u3a-sa PU3MATIIUT»,
«uadopmarnkay - HanmmonanbHbIH
OtxkpsiThiii YHUBepcurer « MTHTYUT»,
OKOHOMMKA U MEHEIDKMEHT» - U3/1-Ba
JHamkos u K., a Takxe oTaenbHbIE
W3J1aHus U3 KOJUIEKIUN JPYTUX
U3/1aTENNbCTB B COOTBETCTBUH C
JloroBopoMm.
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IIpuHaIeKHOCTE — CTOPOHHSSA
PexBusutsl noroopa — OO0
«3marenbcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 mo 25.09.2022

Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonunuecTBo kiatoueit — noctyn
JUTSI 3aPETUCTPUPOBAHHBIX
noJb3oBateiiedl PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHslid 1O0CTyN NOCHE
MEePCOHAIILHOM perucTpaluu Ha
caiite ObC.

«Xumusa» - uza-sa «JIAHDb»,
«Muadopmarukay - u3a-sa «JIAHDb»,
«HXeHEPHO-TEXHUYECKUE HAYKN» - U3/~
Ba «JIAHb», «Teopernueckast MexaHUKa»
- n3n-Ba «JIAHb», «Dusuka - u3a-sa
«JIAHb, a Takxe oTAebpbHBIC N3JaHUS U3
JAPYrUX KOJUIEKIIMM U31aTeNbCTBA
«JIAHb» B cootBeTcTBHU ¢ JloroBOpOM.

DNEKTPOHHO - [IpuHannexHOCTh — COOCTBEHHAs! | DJIEKTPOHHbIE BEPCUU YUEOHBIX U
onobInorTeuyHast PXTY. Hay4HbIX U31anuil aBTopoB PXTY
cuctema UBIL] no Bcem OOIL.
PXTY um. Ccbuika Ha cait ObC —
J.N.MenneneeBa http://lib.muctr.ru/
(ua 6a3ze AUBC
«HUpbucy) Joctyn a1 nmojas3oBarenen

PXTY c nr060ro KoMmpoTepa
Nupopmannonno- | [IpuHannexHOCTh CTOPOHHSIS. OnexTpoHHas 6MOIMOTEeKa HOPMATUBHO-
CIpaBOYHAs PexBusute kouTpakta — OO0 TexHUUecKux m3aanuii. Comepxkut Gornee
cucrema «MHDOOPMITPOEKT-Lentp» 40000 HaMOHATBHBIX CTAHJIAPTOB U JIp.
«TEXOKCIIEPT» HT[
«Hopwmsl, npaBuina, | Kontpakr ot 23.11.2020
CTaHJapThI Ne 84-118DA/2020
Poccuny.

Cymma norosopa — 887 600-04
C 01.01.2021 mo 31.12.2021

Ccpuika Ha cant DbC —
http://reforma.kodeks.ru/reforma/

KomnuectBo xinroueit — 10
JIMIICH3UN + JIOKAJIBHBIN JOCTYII C
komnbroTepoB MBI
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OneKTpoHHas

IIpuHaIeKHOCTE — CTOPOHHSSA

B OB/l nocTynHbI 2JIEKTPOHHBIE BEPCUN

onbanorexka PexBusutsl norosopa — ®I'bY nuccepranuii Poccuiickoi
quccepTanuin PI'b I'ocynapcTBeHHOM OMOIHOTEKH:
(OBJ1 PT'B) Horoop ot 23.04.2021 ¢ 1998 rona — o cnenraIbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «OKOHOMHYECKHE HAYKW»,
«HOpunuyeckue HayKn»,
Cymma norosopa — 398 840-00 «[lemarormueckue HAyKM» U
«[Icuxonmornyeckue HaAyKn»;
C 23.04.2021 1o 22.04.2022 ¢ 2004 rona - Mo BceM CIIEIUAIBHOCTSIM,
KpOME MEIUINHBI U (hapMallnu;
Ccruika Ha cat ObC — ¢ 2007 roza - Mo BceM CIIEIUAIBHOCTSIM,
http://diss.rsl.ru BKJIIOYast pabOTHI [10 MEAUIIUHE K
dhapmanmm.
Konnuecto kmroueii — 10
JuueH3uil + pacneyarka B MBI
bJI BUHUTU PAH | [Ipunaaiie;kHOCTh — CTOPOHHSIS Kpynneiimas B Poccun 6a3 1aHHBIX O
PexBusutel norosopa- BUHUTHU | ecTeCTBEHHBIM, TOUHBIM U TEXHUYECKUM
PAH HaykaM. Bxirouaet matepuainsl PXK
Horosop ot 20.04.2021 (PedeparuBnoro xypuana) BUHUTU ¢
Ne 33.03-P-3.1-3273/2021 1981 r. O6mmuii o6bem BJI — 6omee 28
MJIH. IOKyMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2021 mo 19.04.2022
Ccblika Ha caiT —
http://www.viniti.ru/
KomnuecTBo kimrouen —
JIOKAJIbHBIN TOCTYM TS
noJsibzoBateniert PXTY B UBIL]
PXTY.
Hayuno- [IpuHaI€XHOCTH — CTOPOHHSS Hayunas anekrponHast Oubinorexa
JJIEKTPOHHAs PexBu3nTel Jorosopa — eLIBRARY.RU — sto kpymnHeiimuit
O6ubanoTeka 00O Hayynast a1neKTpoHHas poccuiickuii nH(GOpPMaIMOHHO-
«eLibrary.ru» o6ubnuoreka, aHAJIMTUYECKHUI opTall B 006J1acTH HAYKH,

Jorosop ot 21.12.2020
Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-00
C 01.01.2021 no 31.12.2021

CcpUika Ha caiiT —
http://elibrary.ru

KonnuecTBo kimrouelt — 1ocTyn
s monb3oBareneid PXTY mo IP-
aJpecaM HEOIPaHUYEH.

VY naneHHslid JOCTYII ITOCIIE
MEePCOHAILHOM pEeTruCTpaliy Ha
cante HOB.

TEXHOJIOTUH, MEUIIMHBI 1 00pa30BaHus,
coJiepKaluii pedeparsl ¥ MOTHBIE TEKCTHI
6osee 29 MJIH Hay4HBIX cTaTell U
yOJIMKalui, B TOM YHCJI€ SJIEKTPOHHBIE
Bepcuu 6oiee 5600 pocCUNCKUX HAyIHO-
TEXHUYECKUX KYPHAJIOB.
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CrnpaBouHo-
IIpaBOBasi CUCTEMA
«KoHcynbTanT+»

IIpuHaIeKHOCTE — CTOPOHHSSA
KonTtpakr ot 15.12 2020

Ne 93-133D5A/2020

Cymma koHTpakTa 965 923-20
C01.01.2021 no 31.12.2021

CcpUika Ha caiiT —
http://www.consultant.ru/

KomnuectBo xirroyeit — 50
MOJIL30BATENbCKUX JIMIEH3UH 110
IP-anpecam.

CrpaBoyHO-TIpaBOBasi cUCTEMa 110
3aKoHOJaTeNnbCcTBY Poccuiickoit
denepauuu.

CrnpaBouHo-
IIPaBOBasi CUCTEMA
I'apanT»

[TpuHaAIEKHOCTD — CTOPOHHSIS
KonTtpakr ot 24.11 2020

Ne 85-113D5A/2020

Cymma koHTpakTa 664 356-00
C01.01.2021 mo 31.12.2021

CchUika Ha caiiT —
http://www.garant.ru/

KonunuecTBo kiatoueit — 1octyn
g nonb3oBareisied PXTY o IP-
azpecaM HEOrpaHU4yeH

l'apanT — cipaBOYHO-IIpaBOBAast CUCTEMA
10 3aKOHOAATeNbCcTBY Poccuiickoit
denepanuu.

DNeKTPOHHO-
oubmnoTeyHas
cucremMa
M3aTeIbLCTBA
«IOPAMT»

HpI/IHaI[J'Ie}KHOCTB — CTOPOHHAA
«DNEKTPOHHOE U3AaTENIbCTBO
FIOPAUT»

Jlorosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 394 929-00
C 16.03.2021 mo 15.03.2022

Ccoinka Ha caiit — https://biblio-
online.ru/

KonunuecTBo kiroueid — 1octyn
JUTSL 3aPETUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid JOCTYII ITOCIIE
MIEPCOHAIBHOW PETHCTPALlUH Ha
caiire OBC.

DneKkTpoHHass OMOIMOTEKA BKITIOYAET
6onee 5000 HauMeHOBaHUH y4EOHUKOB U
y4eOHBIX TOCOOUI IO BCEM OTPaCIISIM
3HaHUH JJIA BCEX YPOBHEU
npo¢eCcCHOHATBHOTO 00pa30BaHUs

OT BeAYIUX HAyYHBIX LIKOJ C
coOnroeHreM TpeOOBaHUI HOBBIX
®I'OCos.
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10

DNEeKTPOHHO-
OoubaroTeyHast
cucrema
«KoHcynpTaHT
CTYyJICHTa»

IIpuHaIeKHOCTE — CTOPOHHSSA
00O «Ilonutexpecypc»
JHorosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

CymmMma nmorosopa — 138 100-00
C 16.03.2021 o 15.03.2022

CcrUIKa Ha caiT —
http://www.studentlibrary.ru

KonnuecTBo kiroueit — 10CTyn
JUISL 3aperUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid 1O0CTyN NOCHE
MEPCOHAIIBHOM PETUCTpalliK Ha
caiite DbC.

KoMruiekT u3ganuii, BXOASMHX B 623y
JMaHHBIX «DJICKTPOHHAs OMOIHOTEKa
texunueckoro BY3ay.

11

DNEeKTPOHHO-
OnbIMoTeYHAS
cucTema
«ZNANIUM.COM
»

[IpuHaAIEKHOCTH — CTOPOHHSS
000 «(BHAHUYM»,

Horosop ot 06.04.2021

Ne 5137 36¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00
C 06.04.2021 o 05.04.2022

CchUIKa Ha caiiT —
https://znanium.com/

KonndecTBo Kitoueit - 1OCTYIT 115
3aperUCTPUPOBAHHBIX
noJb3oBateiiel PXTY ¢ moboro
KOMIIbIOTEpA.

Komnekuus u3nanuii yaueOHUKOB U
y4eOHBIX TIOCOOUII 110 pa3IMYHBIM
OTpaciiiM 3HaHUM U1 BCeX YpOBHEH
po(heCcCHOHATTLHOTO 00pa30BaHUsI.

12

NudopmanronHo-
aHAIMTUYECKAst
cucTeMa Science
Index

[IpuHaI€KHOCTh — CTOPOHHSA
00O «HayuHas a5eKTpoHHast
Ooubnuoreka»

Horoop ot 26.02.2021

Ne SI0-364/2021/ 33.03-J1-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 mo 19.03.2022

CcrlIKa Ha cailT —
http://elibrary.ru

KomnuectBo Kitrouent —

CucremaTtu3zanus, KOppeKTUPOBKA
npoduneit yauensix PXTY u yHuBepcurera
B LIeJIOM. AHaNIN3 MyOJIUKallMOHHON
AKTUBHOCTH COTPYJHUKOB YHUBEPCUTETA.
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JIOKQJIBHBIN JOCTYIT JUIS
cotpynuukoB UBII.

13

M3narenscTBO
Wiley

[IpuHaAIEKHOCTH — CTOPOHHSS
HaumonaneHas noanucka
(Muno6puayku+ PODI)
WNudopmannoHHOe MUCEMO
POOU ot 10.06.2021 Ne 622

C01.01.2021 no 31.12.2021

CchUIKa Ha CalT —
http://onlinelibrary.wiley.com/

KonnuecTBo kiroueit - 1ocTyI Jis
nons3oBarenieir PXTY no IP-
agpecaM HeorpannyeH. Bo3moxeH
yIaJIEHHBIN JOCTYN HOCIIe
VHJIMBUYAIbHON PETUCTPALUU.

KOHHCKHI/Iﬂ JKYPHAJIOB 110 BCEM obnacTIM
3HaHHfI, B TOM YHUCJIC U3BCCTHBIC XKYPHAJIbL
110 XUMHHU, MaTCPUATTIOBEACHUIO,
B3PbIBYATBIM BCIICCTBAM U IP.

14

QUESTEL ORBIT

[TpuHaAIEKHOCTH — CTOPOHHSS
HauumonaneHas noanucka
(Muno6puayku+ PODIN)
WudopmanroHHOE MHCHEMO
POOU ot 10.06.2021 Ne 621

C01.01.2021 no 31.12.2021

CchUIKa Ha caiiT —
https://orbit.com

KommuecTBo kinrouelt — 1ocTyn
g nonb3oBaresed PXTY mo IP-
aJpecaM HEOrpaHUYEH.

ORBIT sBasercs r1o00aIbHBIM
OTIepaTHBHO OOHOBJISIEMBIM TATCHTHBIM
OPTAJIOM, MO3BOJISIFOLIUM OCYIIECTBIISATh
MOMCK B IEpEYHE 3asBOK Ha MATCHTHI,
MOJTy4YEHHBIX, MPUOIU3UTENBHO, 80-
MaTeHTHBIMU YUPEKICHUSIMHU B
pa3NMYHBIX CTPaHAX MUpa U
MPEAOCTABIICHHBIX TPAHTOB.

15

American Chemical
Society

[IpuHanIEXKHOCTH — CTOPOHHSS
HannonaneHas noanucka
(MunoGpnayku+ POOU)
WNudopmaninoHHoe THCHMO
P®OU ot 26.07.21 Ne 787

C 01.01.2021 mo 31.12.2021

Cchlika Ha CalT —
http://www.acs.org/content/acs/en.
html

KonuuecTBo kitoueit — noctyn
tst moab3oBarenet PXTY mo IP-
aJjpecaM HEOrpaHUYEH.
Hactpolika ypajieHHOTO J0CTYyNA:!
https://pubs.acs.org/page/remoteac
cess

Komnekuus )xypHanoB Mo XuMuu u
XUMH4YecKkor Texuosorun Core +
uznatenbeTBa American Chemical Society

16

baza ganHBIX
Reaxys u Reaxys

HamuonanbHas mmoamnucka
(Muno6puayku+ PODI)

Reaxys BkIt09aeT B ce0si CTPYKTYPHYIO
0a3y TaHHBIX XUMHUYECKUX COCTMHECHUN 1
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Medicinal
Chemistry
Kommanuu Elsevier

WudopmanmoHHOE MHCHEMO
PO®DU ot 15.06.2021 Ne 633

C01.01.2021 no 31.12.2021

CcrlUIKa Ha caiiT —
https://www.reaxys.com/

KomnuecTBo kitoue — 10CTyn
g monb3oBareneid PXTY o IP-
aJjpecaM HEOrPaHUYEH.

VY naneHHslid 10CTyI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier instructions.pd

f)

WX SKCTIEPUMEHTAIBHBIX CBOWCTB,
pedepaTuBHYIO 0a3y KypHAIBHBIX U
MATeHTHBIX MyOnuKanui, 6a3zy
XUMUYECKHUX Peakuuid ¢ QyHKIHeH
IIOCTPOEHHSI IIJIaHa CUHTE3A.
Monynb 6MOTOTHYECKH aKTUBHBIX
COCIMHEHMI, OO0 HYSCKUX MHIIICHEH,
(hapMaKoJIOTHYECKUX CBOMCTB
XMMHYECKHUX COeIMHEHUN Reaxys
Medicinal Chemistry siBnsercs
KpynHeniei B Mupe 6a30i TaHHBIX.

17

Pecypcsl
MEXIyHApOIHOM
KOMITAaHUH
Clarivate Analytics

[TpuHaAIEKHOCTD — CTOPOHHSIS
Hanwnonansnas moamnucka
(Muno6puayku+ PODI)
HNudopmanronHoe mucsMo
PODU ot 15.06.2021 Ne 632

C 01.01.2021 mo 31.12.2021

CchUIKa Ha CalT —

http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b

UatOlJ&preferencesSaved=

KonunuecTBo kitoueit — 1octyn

nutst monp3oBarenaei PXTY 1o IP-

azpecaM HEOrpaHUYEH.

VY naneHHslii 10CTyI

(https://clarivate.ru/blog/2020 03
web of science remote access).

OTKpBIT AOCTYII K pecypcam:

WEB of SCIENCE - pedeparuBnas u
HayKOMeTpHuueckas 6a3a JaHHBIX.
MEDLINE — pedeparuBHas 6a3a 1aHHBIX
110 ME/IULINHE.

18

ONEeKTpPOHHBIE
pecypcesl
U3JaTeIbCTBA
SpringerNature

[IpuHanIEXHOCTH — CTOPOHHSS
HarmonanbHas moamucka
(MunoGpnayku+ POOU)
WNudopmaninoHHoe THCHMO
P®®U ot 26.07.21 Ne 785

C 01.01.2021 mo 31.12.2021

CchUIKa Ha caiiT
http://link.springer.com/

KonnuectBo kimroueit — noctyn
s monb3oBaresieid PXTY mo IP-
aJpecaM HeOrpaHUYEH.

- ITonmHOTEKCTOBAA KOJUIEKIINS
ANEKTPOHHBIX KYpHaJOB Springer 1O
pa3nuyHbIM oTpacisaM 3HaHui (2019 r.)
http://link.springer.com/

[lonHOTEKCTOBAsI KOJUIEKIMS JKypHAJIOB

(apxuB 1893-1945)
http://link.springer.com/

- [TommHOTEKCTOBBIE 85  KypHAJIOB
Nature Publishing Group

https://www.nature.com/siteindex/index.ht
ml

- Konneknus HaydHBIX MPOTOKOJIOB
10 pa3IMYHBIM OTpacisM 3HaHHWH Springer
Protocols
http://www.springerprotocols.com/
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- Konnmekuusi HaydHBIX MaTepHUajoB
B oOmactu  PU3MYECKMX  HAyK H©
umkunupunra Springer Materials (The
Landolt-Bornstein Database)
http://materials.springer.com/

- [TonHbI 1OCTYN K CTaTUYECKUM U
JUHAMHYECKHM CIPABOYHBIM  HM3JaHHSIM
1o JIT000H TeMe

- PedeparuBHas 0aza JaHHBIX IO

YUCTOM W  TPUKIAJAHOM  MareMaTHKe
ZbMATH http://zbmath.org/

- Nano Database
https://goo.gl/PdhJdo

ITonHoTeKkCcTOBAS KOJUIEKLIUS KHUT
W3J1aTelIbCTBA SpringerNature 10

pas3siIMdHbIM  OTpPACIIsIM
http://link.springer.com

3HaHuit  (2019)

19 WznarensctBo The | [IpuHannexHOCTh — CTOPOHHSS baza pmannbix KemOpumkckoro meHTpa
Cambridge HanmonaneHas moamnucka CTPYKTYPHBIX TaHHBIX (Cambridge
Crystallographic (Muno6puayku+ PODN) Crystallographic Data Centre) — CSD
Data Centre WudopmannoHHOE MUCHEMO Enterprise =~ comepxuT  nmaHHBIE O
(KemOpumxckuit PO®U ot 10.05.2021 Ne 527 KPUCTAUIMYECKUX,  OPraHUYECKUX U
LEHTP 3JIEMEHTOOPTAHUYECKUX COSTUHEHUSX.
CTPYKTYPHBIX C01.01.2021 mo 31.12.2021 CSD npepocraBisieT IMMPOKUA CHEKTP
JTAHHBIX ) BAPUAHTOB  TMOWCKA  KPUCTAJUIMYECKHUX

Cchuika Ha caiiT — CTPYKTYp: TIO Ha3BaHHUIO, XUMHUYECKOU

https://www.ccdc.cam.ac.uk/struct | dopmyite, SIIEMEHTHOMY COCTaBy,

ures/ JUTEPATypHOMY  HUCTOYHHKY, JI€TaJISIM
IKCIIEPUMEHTA, ()ParMeHTy CTPYKTYPHI.

KonunuecTBo kiatoueit — 1octyn

115t monb3oBatenedt PXTY no IP-

azpecam.

20 Konnexuun [IpuHagIeXxHOCTh — CTOPOHHSIS «Freedom Collection» — mogHOTEKCTOBAS
W3/1aTeIbCTBA Harnmonansnas moamnucka KOJUIEKIIUS ~ DJEKTPOHHBIX  JKypHAJIOB
Elsevier na (Muno6pHayku+ PODI) n3narenbeTBa  Elsevier 1o pa3iMdHBIM
mwiargopme NudbopmannoHHoe TUCHMO OTpaciisiM 3HaHHM, BKIIIOUAIOIas HE MEHEe
ScienceDirect PODU ot 10.06.2021 Ne 620 2000  HaUMEHOBAaHWH  AJIEKTPOHHBIX

KYpPHAJIOB.

C 01.01.2021 mo 31.12.2021 «Freedom Collection eBook collection» —
comepxxut Oonee 5 000 kuur mo 24

Ccblika Ha calT — pPa3IUYHBIM  TPEIMETHBIM  00JacTsIM

https://www.sciencedirect.com €CTEeCTBEHHBIX, TEXHHYECKUX u
MEUITMHCKUX HayK.

KonnuecTBo kirouei — 1octyn Hoctyn k apxuBam 2015-2019 rr.

115t monbk3oBatenedt PXTY no IP-

agpecam.

VY naneHHblid 10CTYN

(https://podpiska.rfbr.ru/storage/in

structions/elsevier_instructions.pd

f).

22 IOP [IpuHamIe)KHOCTD — CTOPOHHSIS

HamuonanbHas mmoamnucka
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(MunoGpnayku+ POOU)
HNudopmanronnoe mucsMo
PODU ot 26.07.21 Ne 788

C 01.01.2021 mo 31.12.2021

CcrpUika Ha caiiT —
https://www.iop.org/

KonnuecTBo kitodeit — noctyn
1 monb3oBareieid PXTY no IP-
aJpecaM HeOrpaHUYEH.

KonnuecTBo kirodeit — noctyn
g nonp3oBareiied PXTY o IP-
aJpecaM HeOrpaHUYEH.

JI1st mosry4eHust yaaleHHOro
J0CTyna HeoOXOMMO
3apeructpupoBarbesiHa caiite IOP
U3 CETH CBOEH OpraHu3alyi u,
HCIOJIb3YS JAHHYIO YYETHYIO
3aIliCh, AaBTOPU30BATHLCS Ha caiite
U3/1aTeNbCTBA.

23

Scopus

[IpuHaI€XHOCTH — CTOPOHHSS
HanumonanpHas noanucka
(Muno6puayku+ PODU)
WNHudopmanoHHOE MHCHEMO
POOU ot 10.06.2021 Ne 619

C 01.01.2021 mo 31.12.2021

CchlUIka Ha caiiT —
http://www.scopus.com.

KomnuecTBo kinrouelt — 1ocTyn
st moab3oBareneit PXTY mo IP-
aJpecaM HEOrpaHUYEH.

VY naneHHslii 10CTyI
(https://podpiska.rfbr.ru/storage/in

structions/elsevier instructions.pd

f).

MynpTuaucumniInHapHas pedepaTuBHas
U HayKOMeTpuuecKkas 6a3a JaHHBIX
m3nareasctBa ELSEVIER

24

Royal Society of
Chemistry
(Koponesckoe
XUMHYECKOe
00111eCTBO)

[IpuHaI€KHOCTh — CTOPOHHSA
HanumonanpHas noanucka
(Muno6puayku+ PODU)
WudopmanoHHoe MUCEMO
POOU ot 26.07.21 Ne 790

C 01.01.2021 no 31.12.2021

CchUIKa Ha CalT —
http://pubs.rsc.org

Komnekuust  Bkmtowaer 44 xypHaia.
TemaTuka: opranudeckasi, aHaTUTHUEeCKas,
dbuzngeckas XAMMUS, OMoXuMMsI,
3IEKTPOXUMHUSI, XUMUUYECKHE TEXHOJIOTHH.
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KonnuecTBo kimtoueit - noctyi st
noap3oBarencii PXTY mo IP-
aJpecaM HEOrpaHUYCH.
Hacrpotiika ynaneHHoro gocryna:
https://www.rsc.org/covid-19-
response/publishing-remote-

adCCess
ProQuest [IpunagiexHOCTh — CTOPOHHSIS baza nanubix ProQuest Dissertation &
Dissertation and HaumonaneHas nmoanucka Theses Global (PQDT Global)
Theses Global (Muno6puayku+ PODI) ABTOPUTETHAS KOJUICKITHS 13 Ooyiee 5 MITH.
HNudopmanmonHoe mucrmMo 3apyOeKHBIX AUCCEepTalnid, OoJee
POOU ot 28.06.2021 Ne 688 2,5 MJIH. U3 KOTOPBIX TPEACTABICHHI B

IIOJIHOM TCKCTC.

C 01.01.2021 mo 31.12.2021

CcpUika Ha caiiT —
http://search.proquest.com/disserta
tions?accountid=30373

KonnuecTBo kinrouen - noctyn s
noxab3oBatene PXTY mo IP-
aJpecaM HEOTPaHUYEH.

VY naneHHblid 10CTYN
(https://podpiska.rfbr.ru/storage/in
structions/proquest_instructions.p

df)

BecriatHbie apXUBHBIC KOJUISKIIHH, TPHOOpETeHHBIE MUHOOPHAYKH JIJIS BY30B.

Apxus Mspareasctea American Association for the Advancement of Science.ITaker «Science
Classic» 1880-1996

Apxus U3narenscrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrea Macturyra dusuku (BesmkoOpuranus). [aker «Historical Archive 1874-
1999y ¢ mepBOro BEINYCKA KaKAOro sKypHaia mo 1999, 1874-1999

Apxus m3narenscrBa Nature Publishing Group. Ilaker «Nature» ¢ IepBoro BhIITYCKa IIEPBOTO
Homepa 1mo 2010, 1869-2010

Apxus m3narenscrBa Oxford University Press. ITaker «Archive Completey» ¢ mepBoro Belnycka
Ka)KI0ro skypHazia mo 1995, 1849-1995

Apxus m3narenscrBa Sage. ITaker «2010 SAGE Deep Backfile Packagey ¢ mepBoro BeIITycKa
Ka)KI0ro skypHazia mo 1998, 1890-1998

Apxus n3narenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIycka
Ka)KJI0ro JKypHaza mo 1996, 1798-1997

Apxus nznareascrsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ 11epBOro BBIIIYCKaA Ka)kaoro skypHanza mo 2011, 1827-2011

Apxus xypHainos Koponesckoro xumnueckoro oomecrsa(RSC). 1841-2007

ApXHUB KOJUIEKIIMH KYPHAIIOB AMEPUKAHCKOro reodusndeckoro corsa (AGU),
IpeaocTaBIsgeMblil n3narenscTBoM Wiley Subscription Services, Inc. 1896-1996

BecnnaTtable ounmansHbie OTKPHITHIE pecypchl HTEepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6veaunsier 6onee 10000 HaydHBIX )KYPHAJIOB IO PA3JIMYHBIM OTPACIISIM 3HAHHMA (OKOJIO 2
MUJUTHOHOB cTateid) uzl34 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
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https://www.doabooks.org/

B 6a3e pasmemeno 6osee 3000 KHUT IO pa3IMYHBIM OTPACIISIM 3HAHUM, TTPEIOCTaBIEHHBIX 122
Hay4YHBIMHU U3/1aTEJIbCTBAMMU.

3. BioMed Central https://www.biomedcentral.com/

baza nanubix BkitouaeT 6onee 300 perieH3upyeMbIX KYpHAIOB 110 OMOMEIUIIMHE, METULIUHE U
€CTECTBEHHBIM HaykaM. Bce cTaTtbu, pa3MerieHHble B 0aze, HaXOASATCsl B CBOOOTHOM JIOCTYIIE.

4. OnekTpoHHbIN pecypce arXiv https://arxiv.org/

Kpymnuelinmm OecruiaTHbIi apXuB 3JEKTPOHHBIX HAYYHBIX IMYOJIUKALUN 1O pa3aenaM GU3HKH,
MaTeMaTHKU, HHPOPMATHKHU, MEXaHUKHU, aCTPOHOMUU U Ouosioruu. Mimeercs moapoOHbIi TeMaTHIECKHIA
KaTaJjor ¥ BO3MOXHOCTb IIOMCKA CTAaTEH M0 MHOKECTBY KPUTEPHEB.

5. Komnexkrus sxxypaanos MDPI AG http://www.mdpi.com/

MHoroMCIUIITMHAPHBIA TU(PPOBON U3IATEILCKUIA PeCypc, SABISCTCS TIaTGOPMON 1JIs
pelLEH3UPYEMBIX HAYUHBIX KYPHAIOB OTKPHITOro noctyna, uaatoumxcs MDPI AG (bazeins,
[seitapust). U3narenbcTBo BoiTyckaeT 6osiee 120 pa3HooOpa3HBIX 3JIEKTPOHHBIX KYPHAJIOB,
HaxXOJSIIUXCS B OTKPBITOM JIOCTYIIE.

6. W3aarenscTBO ¢ OTKPBITHIM Aoctyrnom InTech http://www.intechopen.com/

[lepBoe u KpymnHeiilee B MUPE U3AATEINbCTBO, MyOINKYIOIIEe KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nayuyHsix uzganuii. OCHOBHas TeMaTH4ecKasi HampaBICHHOCTD - GU3NYECKUE U TEXHUUYECKHUE HAYKH,
TEXHOJIOTHH, MEIUIIMHCKUE HAYKU, HAYKHU O KU3HHU.

7. baza nanubix xumuueckux coeaunennii ChemSpider http://www.chemspider.com/

ChemSpider — 3to GecrutatHas XUMHUUECcKast 0a3a JaHHbBIX, MPESIOCTABISIONIAS OBICTPBIN JOCTYI K
6osee yem 28 MUIUTMOHAM CTPYKTYP, CBOMCTB U COOTBETCTBEHHON MHpopMaiuu. Pecypc mpuHaiexxur
Koponerckomy xummudeckomy obmectBy Benmukoopuranuu (Royal Society of Chemistry).

8. Komnexknus sxxypranos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komekmus >KypHajioB, B KOTOPBIX IYOJMKYIOTCS OTYETHI O HOBBIX UCCIIIOBAHHSX B
00JacTH €CTECTBEHHBIX HayK U MEeIUIIMHBIL. Bee xKypHalbl pa3zMeneHsl B cBoOogHOM foctyme (Open
Access), Bce cTaTby MPOXOJAT CTPOTrO€ HaAy4YHOE PELICH3UPOBAHNUE.

Q. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BemomctBo 1o marenTam u ToBapHbIM 3HakaM CIIIA — USPTO — npepocrasisier cBOOOHBIN
JOCTYT K aMePUKaHCKUM TaTeHTaM, OImyOirnkoBaHHEIM ¢ 1976 r. [1o HacTosIee Bpemsi.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (TuOO MaTeHTHbIE 3asBKK) OoJee 50 HAIMOHANBHBIX U HECKOIBKUX MEKTYHAPOTHBIX
MaTEeHTHBIX OI0pO, B TOM 4yucIe nmociaHbie TeKCThl nateHToB CIIA, Poccuun, ®pannuu, Anonnn u np.

11.  depepanbHbIi WUHCTUTYT IIPOMBIIITIEHHON COOCTBEHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypesl @UIIC cBoboaHOTO T0CTYMA:

- OnektpoHHbIe Oroierenu. M3o6perenus. [lone3nsie Moaeny.

- OTKpBITHIE peecTPbl POCCUNCKHUX N300PETEHMIA U 3aIBOK Ha U300pETEHUSI.

- Pedepatsr poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 19942016 rr.

- [TonHBIE TEKCTHI POCCHIICKUX MATEHTHBIX JOKYMEHTOB M3 TOCIEIHETO OUITHAIBHOTO
OroseTeHsl.

6.3 TpeboBaHus K KagpoBbIM ycjaoBusiM peanuzanuu QOOII 6akanaBpuara

Peamuzanms  OOIl  GakanaBpuata  obecrieunMBaeTCcsl — MEJArorM4ecKUMU  pabOTHUKAMHU
YHHBEPCHTETA, a TAKXKE JINIIaMH, IpuBJIeKaeMbIMH K peanm3arun OOI1 GakanaBprata Ha HHBIX YCIOBHSX.

KBanuduxanus negarorndeckux pabOTHUKOB YHUBEPCUTETA COOTBETCTBYET KBATH(PUKAIIMOHHBIM
TpeOOBaHUSAM, VYKa3aHHbIM B KBAIM(QUKAIUOHHBIX CIPAaBOYHUKAX U (WIM) MPOPECCHOHATBHBIX
CTaHapTax.

He w™enee 60 TIpOLIEHTOB YHCICHHOCTH TIEAarOrMYeCKMX paOOTHUKOB YHUBEPCHUTETA,
yuactBytonux B peanusanuu OOII 6akanaBpuata, U JHII, MPUBIECKAEMBIX YHUBEPCUTETOM K peaTh3aIiu
OOII OakanaBpuaTa Ha UHBIX YCIOBUSX (MCXOJS M3 KOJMYECTBA 3aMEIIaeMbIX CTABOK, IPUBEIEHHOTO K
IEJIOUMCIIEHHBIM 3HAUYEHUSAM), BEAYT HayuyHYIO, YUeOHO-METOIMYECKYI0 U (MJIM) MPAaKTHYECKYI0 padoTy,
COOTBETCTBYIOIIYIO MPOMUITIO MPErogaBaeMOi JUCITUTUTHHBI (MOTYIIS).
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He MeHee 5 npo1leHTOB YMCICHHOCTH ME€AarorMuecKuX pabOTHUKOB YHUBEPCUTETA, YYaCTBYIOLINX
B peanmusaiun OOIl OakanaBpuara, W JHI, NPHUBJIEKAEMBIX YyHUBepcuTeTOM K peanmuzauuun OOIL
OakanaBpuaTa Ha HHBIX YCIOBHUAX (MCXOIs M3 KOJIMYECTBA 3aMELIAEMbIX CTABOK, MPHBEIEHHOIO K
LIEJIOYMCIICHHBIM 3HAUEHUSIM), SBIIIOTCS PYKOBOJAUTENSAMU U (MJIM) paOOTHUKAMU WHBIX OpPraHU3ALMM,
OCYLIECTBISIOUIMMU  TPYAOBYIO JEATEIbHOCTh B MpodecCHoHaNIbHOM cdepe, COOTBETCTBYIOLIEH
npoeCCUOHATILHON JIEATENIEHOCTH, K KOTOPOW TOTOBATCS BBIMTYCKHUKH (MMEIOT CTaX pabOThI B TaHHOM
npodeccuoHaibHOU chepe He MeHee 3 JieT).

He menee 60 mpoleHTOB YMCIEHHOCTH IE€JArOrMUECKUX PAaOOTHUKOB YHUBEPCUTETA W JIMII,
IPUBJICKAEMbIX K OOpa30BaTEeNbHONW JEATEIbHOCTH YHMBEPCUTETa HA HHBIX YCJIOBUSAX (UCXOAd W3
KOJIMYECTBA 3aMEUIAEMbIX CTABOK, INPUBEIEHHOIO K IIEJOYMCICHHBIM 3HAYEHMSIM), UMEIOT YUEHYIO
CTEIeHb (B TOM YHCIIE YUEHYIO CTEIEeHb, MOJTYYEHHYI0O B MHOCTPAHHOM IOCylapcTBE M MPU3HABAEMYIO B
Poccuiickoit ®denepaunu) u (win) ydeHoe 3BaHUE (B TOM YHUCIE YYEHOE 3BaHME, IIOJIYYEHHOE B
WHOCTPAHHOM roCyJapcTBe U mpu3HaBaemoe B Poccuiickoit denepanun).

6.4 TpeOGoBanus k GpuHAHCOBBIM ycJI0BHAM peanusanuu OOII 0akanaBpuara
®unancoBoe obecneyenue peanuzanuu OOIl OakanaBpuara ocymiecTBisieTcs B 00beMe HEe HUKE
3HaueHU 0a30BBIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHUE TOCYJApPCTBEHHBIX YCIYyr IO pealu3aliu
00pa3oBaTEeNbHBIX MPOTPAMM  BBICIIEr0 OOpa30BaHUS — TMporpamMm OakamaBpuara W 3HAYCHHI
KOPPEKTUPYIOMUX KOAIPPUIIMEHTOB K 0a30BBIM HOpPMATHBAM 3aTpaTt, ONpeNesiseMbIX MHHHCTEPCTBOM
HayKH U BbIcIIero oopazoBanus Poccuiickoin @enepanuu.

6.5 TpeOoBaHuUsI K IPUMeHsIeMbIM MEXaHU3MAaM OlleHKH KayecTBa
o0pa3oBaTe/IbHOI JesITeJbHOCTH 1 NOAroToBKM odyuarmuxcs no OOII dakanaBpuara

KagecTtBo 00pa3oBaTeibHON IesTETBPHOCTH M MOATOTOBKM oOydatonmuxcsi OOIl GakanaBpuata
OIIpeJIeNIAEeTCsl B paMKaX CUCTEMbl BHYTPEHHEH OLIEHKH, a TaKKe CHCTeMbl BHEUIHEH OLIEHKH, B KOTOPOM
YHHUBEPCHTET MPUHUMAET YJacTHe Ha T0OPOBOJILHOW OCHOBE.

B nemsax cosepmenctBoBanuss OOIl GakanaBpuata npu MPOBEACHUU PETYISIPHOW BHYTpEHHEH
OLIEHKH KauecTBa 00pa30BaTENIbHOMN JEATEIbHOCTH U MOAroToBKH oOyuatonuxcs no OOIT GakanaBpuata
MpuBJIeKaeT padoroaareneil U (WiKM) UX OObEIUHEHUS, UHBIX IOPUANYECKUX U (MIU) PUBHUYECKUX JIHII,
BKJTIOYAs MEarOTMYECKUX PAOOTHUKOB YHHBEPCHTETA.

B pamkax BHyTpeHHEH CHUCTEMbI OLIEHKM KadecTBa oOpazoBarenbHO aesrenbHocTH mo OOII
OakanmaBpuaTa OOy4YarOMIMMCS TIPEIOCTABISETCS BO3MOMKHOCTH OIICHMBAHUS YCIIOBHH, COJEpKaHUS,
OpraHu3alM U KadecTBa 00pa3oBaTEIbHOIO Mpoliecca B 1IEJIOM U OTAEIbHBIX JUCHUIUIMH (Moaylsiei) u
MPaKTHUK.

BHemHsis omeHka kauecTBa 0Opa3oBaTeNbHOM NEATENBHOCTH MO IMporpamMMe OakalaBpuara B
paMKax TMpOIEAypbl TOCYAAPCTBEHHOW AaKKPEOUTAIMU OCYIIECTBISETCS C IEIbI0 TMOJITBEPKIACHUS
COOTBETCTBHS 00pa30BaTeIbHON JIeITENFHOCTH 110 Mporpamme O6akanaBpuara TpedoBanusm O@I'OC BO.

BHemHsist orjeHKa KadecTBa 00pa30BaTENbHOW NEATETHHOCTH M TOATOTOBKH OOYYAIONIMXCS MO
OOIl OakanaBpumaTa MOXXET OCYIIECTBIATBCA B  paMKax MpodhecCHOHaTIbHO-00IIeCTBEHHON
aKKpeIUTAIMY, TPOBOJAUMON PabOTONATENSIMH, UX OOBETUHEHUSIMH, & TaK)Ke YIOJTHOMOYCHHBIMH UMH
OpraHu3alsiMM, B TOM YHCJIE€ HMHOCTPAaHHBIMH  OpPraHU3alUSAMH, JIMOO  aBTOPU3OBAHHBIMH
HAIMOHAFHBIMU TIPO(ECCHOHATHHO-00IIECTBEHHBIMA OPTaHU3AIMsIMH, BXOJAIINMA B MEXIYHAPOTHBIE
CTPYKTYpbI, C IIeJbI0 NpPU3HAHUS KauyecTBa M YPOBHS IOATOTOBKH BBITYCKHUKOB OTBEYAIOLIUMHU
TpeOoBaHUsAM Mpo(decCHOHATBHBIX CTaHAAPTOB (MPU HAIWYUM) U (WIM) TpeOOBaHUSAM pBIHKA TpyJa K
CMELUAINCTaM COOTBETCTBYIOIIETO MPOQHIIS.
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7. HOPMATUBHO-METOJUYECKOE OBECIIEYEHUE CUCTEMbI OHEHKH KAYECTBA
OCBOEHMSA OBYYAIOIIUMUCH ITPOI'PAMMBI BAKAJIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ no nHanpasnenuto noxarotoBku 18.03.01 Xummueckas
TeXHOJIOTUsI OlLeHKa KauyecTBa ocBoeHus oOydaromumuca OOIl OakanaBpuaTa BKIHOYAET TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHYIO arTecTanuio u ' MA oOydaronuxcs.

HopmatuBHo-MeToAMuecKoe obecreueHue TeKYIero KOHTPOJIs YCIEeBAEMOCTH, IPOMEKYTOUHON
arrecranuu U A oOyuatomuxcs mo OOII 6akanaBpuara ocyiiectsisercs B cootBercTBuu ¢ ®I'OC BO
3++ ¥ TOKaJIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCUTETA.

Texyuwiuii KOHmMpOIb, NPOMENCYMOUHAA AMMECMAUUA U AMMECMAUUOHHbIE UCHLIMAHUA
Umoz2060i (2ocyoapcmeennoil umoz2060i) ammecmayuu evinycknukoe OOII 6axanaspuama

Texymuii KOHTPOJIb W TMPOMEKYTOYHAS aTTECTallMs 1O BCEM BHUAAM YYeOHOH IesATeNbHOCTH
00yyYaroImuxcs OCYILECTBIISIETCS B COOTBETCTBUM ¢ TpeOoBaHUsAMU [lono)keHUsT 0 peUTHHIOBOW cUcTeMe
OIICHKHM KadecTBa yueOHOU paboTel ctyneHToB B PXTY mm. [I.M. MenaeneeBa, MpuHSATOTO pPEIICHHEM
VYuenoro cosera PXTY um. JI.M. MenneneeBa ot 26.02.2020, npoTokon Ne 8, BBEJIEHHOTO B JIEHCTBUE
npukazoM pekropa PXTY um. J[.U. Menneneera ot 20.03.2020 Ne 27 O/1.

Texkymuii KOHTpPOJIb YCHEBAEMOCTH OOYYarOIIMXCsl O0ecleYuBaeT OLEHKY YPOBHS OCBOCHHUS
JUCLUIUINH, MTPOXOXKICHUS NMpakTuK, BeinonHeHus BKP u npoBoautces npenonaBareneMm Ha J000M U3
BUJIOB YYEOHBIX 3aHATHNA. O0A3amenvHOll coCmagnAlowell meKyue2o KOHMPOA )Cneeaemocmu
Aenaemca yuem npenooasamenamu nocewiaemMocmu yueonvix 3auamuii ooyuarwwumuca. llo
pe3ysibTaTaM TEKYLIEro KOHTPOJIA YCIIEBAEMOCTHM TPU pa3a B CEMECTp UId BCEX KypCOB IO BCEM
JUCLUILIMHAM MPOBOJUTCS aTTecTalus 00y4Jaroluxcsl.

[TpomesxyTouHas aTTecTalys MPOBOAUTCS B (JOPME SK3aMEHOB, 3aU€TOB C OLIEHKOM U 3a4eTOoB JUIs
BCEX KypCOB I10 JUCLUIUIMHAM U MPaKTHKaM, MPEeAYyCMOTPEHHBIM yu4eOHBIM IUIaHOM. Pe3ynbrarhl ciauu
3a4ETOB OLIEHUBAIOTCS Ha «GAYTCHO», «HE 3a4TEHO»; 3aU4€TOB C OLIEHKON M 9K3aMEHOB — Ha «OTIUYHOY,
«XOpOILIOY», «yIOBIETBOPUTEILHO», «HEYI0BIECTBOPUTEIILHO.

ITpu ocBoenun Hactosmed OOIl OakanaBpuaTa H3yde€HHE YACTH JUCHMIUIMH MOXET OBbITh
3aMEHEHO Ha OHJIAWH-KYPCHI, IPU YCIOBUH, YTO B pE3yJIbTaTe€ OCBOCHUS OHJIaH-Kypca GOpMUPYIOTCS Te
K€ KOMITETEeHIIMU (4acTH KOMIIETEHIIMI), 4TO M B PAMKax yKa3aHHbBIX JTUCHMILIMH. OHIalH-KypC JOKEH
OBITh BHIOpAH U peann30BaH B cOOTBETCTBUU C [losokeHuem o 3auere pe3yabTaTOB OCBOEHHS OTKPBITHIX
OHJIAMH-KYpCOB, pealu3yeMbIX oOpa3zoBaTeiabHbIMH opranuzaiusmu, B PXTY um. J[.M. Menneneena,
npuHsToro pemenuem Ydenoro cosera PXTY um. .M. Menneneea ot 27.03.2020, npotokon Ne 9,
BBEJIEHHOIO B JieficTBuE npuka3zoM pekropa PXTY um. JI.M. Menneneesa ot 27.03.2020 Ne 29 O/1.

I'MA ocymectBisieTcss B COOTBETCTBUU C TpeOoBaHusMH [lonoxkeHus o mopsake MpOBEACHUS
rOCyJJapCTBEHHOI MTOrOBOM aTTeCTallu MO 00pa3oBaTeIbHBIM MPOrpaMMaM BBICIIET0 0Opa3oBaHHS —
nmporpaMMaM OakajaBpuara, IporpaMMaM clieluaiuTeTa, nporpaMMmaM mMaructpatypsl B PXTY um. JI.U.
MenpeneeBa, npunsatoro peumieHueM YueHoro coseta PXTY wum. .M. Mengeneesa ot 30.10.2019,
npotokoa Ne 3, BBegeHHOr0 B AeiicTBue npuka3zom pektopa PXTY um. [I.U. Menaeneesa ot 14.11.2019
Ne 646A; TlonoxeHus O BBINYCKHOM KBaIM(UKAMOHHOW paboTe s oOydaroluxcs 1o
o0Opa3oBaTeNbHBIM IIpOrpaMMaM BBICIIETO0 OOpa3oBaHMs — IporpaMMaM OakajaBpuara, MporpaMMam
crnenuanurera, nporpammam Mmaructparypel B PXTY wum. .M. Menneneesa, NpUHATOrO peLICHUEM
VYuenoro cosera PXTY um. JI.1. Menaeneera ot 30.10.2019, nporokos Ne 3, BBeI€HHOTO B JECHCTBHUE
npukaszoM pekropa PXTY um. /I.1. Menneneesa ot 14.11.2019 Ne 646A.

K I'MA nomyckatotcst o0yJaronuecs, He UMEIOIINE aKaJeMHUIECKON 3310 DKEHHOCTH U B TIOJTHOM
oobeMe BhIMoMHUBIIKE yueOHBIN miuaH mo OOII GakanaBpuara B cootBetcTBUM ¢ PI'OC BO 3++ mo
HarpaBieHuto noarotosky 18.03.01 Xumu4veckas texnosorus. s nposenenns [ MA B yHuBepcurere
€XErofHo (OpPMHUPYIOTCS TOCyIapCTBEHHbIE 3k3amMeHanmoHHble komuccuun (I'OK) m anemnsunonHble
komuccur. Tembl BKP oTpaxkaroT akTyalibHbIe TPOOJIEMBI, CBS3aHHBIC C HaAIMpaBJICHUEM IOJITOTOBKH
18.03.01 Xumuyeckasi TeXHOJIOTHSI. YHUBEPCUTET YTBEPXKAAET INEPEUEHb TEM BBIITYCKHBIX
KBATM(UKAIIMOHHBIX Pa0OT, MpearaeMplx oOyJaronmMcs (J1ajiee — nmepedeHb TeM), U JTOBOJMUT €ro 10
CBelleHUsI 0OydaloUIMXCsl HE MO3JHee 4eM 3a 6 MecsIeB 10 AaThl Hadana ToCyJapCTBEHHON WTOTOBOMA
aTTeCTalUN.
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Tema BKP nepconansHO a1 KaXI0T0 00y4aromerocs: yTBEpKIaeTcs MPUKa3oM MPOPEKTopa o
VHUBEPCUTETY Tepel] HA4YaliOM BBHIMOJTHEHHUS BBIMYCKHOW KBaTU(UKANMOHHOW paboThl. JlaHHBIM
MPUKa30M yTBepxkaaeTcs Takxke pykoBoautenb BKP. Ilepen nauanom BeimonHernss BKP oOydaromnuiics
COBMECTHO C PYKOBOJMTEJIEM COCTABIIIET WHIAMBUAYAJIbHBIM IUIAH MOATOTOBKM W BbIOIHEHUs BKP,
MpelyCMaTPUBAIOLIUN OYEpEeIHOCTh M CPOKU BBINIOJIHEHUS OTIENbHBIX 4YacTe paboTel. Tekcr
nosicHuTenpHON 3anucku BKP mposepsieTcss Ha HaiMuume HENpaBOMEpHBIX 3aMMcTBOBaHUM. IIpoBepka
OCYILIECTBIISIETCS B COOTBETCTBUHU C [lono’keHneM o mopsiKe MPOBEPKH BBIMTYCKHBIX KBATH(PHUKAITMOHHBIX
paboT ¥ HayYHBIX OKJIAJ0B 00 OCHOBHBIX PE3YyJIbTaTax MOJATOTOBICHHBIX HAYYHO-KBATU(UKAIIMOHHBIX
pabot (muccepranuil) Ha O0BEM 3aMMCTBOBAaHUS M WX pPa3MEIICHUS B 3JICKTPOHHO-OMOIMOTEUHOM
cucreMe PXTY wunm. /.. MenneneeBa, mHpUHATBIM pemieHHeM YueHoro coerta PXTY unm.
J.N. Menneneea ot 30.10.2019, nporokosn Ne 3, BBeJA€HHBIM B JE€UCTBHE MpUKazoM pekropa PXTY
uM. JI.1. Menneneesa ot 14.11.2019 Ne 646A.

3amura BKP npoBoauTtcs Ha oTKpBITHIX 3acenanusax ['OK ¢ yuactuem He MeHee IBYX TpeTeu ee
cocraBa. ['paduk 3amutet BKP cocraBmsieTcss mo cormacoBanuio ¢ 00y4arolMMUCS W JTOBOIAUTCS 10
CBeICHUs 00yJaronuxcs He no3aHee, yem 3a 30 queit g0 nHauana padotsl ' OK. Pesynbratel padotsr 'K
OTPEIEISAIOTCS OIEHKAMH «OTIUYHOY», «XOPOILO», «YIOBIECTBOPUTEIBHO», «HEYIOBICTBOPUTEIBHO» U
OOBSBISIOTCS B TOT € JIeHb Mociie oQOpMIICHUSI B YCTAaHOBJICHHOM MOPSIKE MPOTOKOJOB 3acelaHui
koMmuccuil. [lo okonuanuu padotsl npenceaarens 'K cocrapisier oTueT o npojienaHnHol padore.

Jns oOydaromuxcsi U3 YMcia WHBAIUAOB U JIMI[ C OTPAHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS
I'MA mnpoBoauWTCcs C YYeTOM OCOOCHHOCTEH WX TICHXO(PHU3UYCCKOrO Pa3BUTHS, WHIAWNBUIYAIbHBIX
BO3MOKHOCTEH U COCTOSIHHS 3JOPOBBSL.

8 PABOYHME ITPOI'PAMMBI JTUCHUIIJIUH, TIPAKTUK U TTHA

Paboune nporpaMMsel JUCHUIUINH, pakTHK U [MA:
WNHOCTpaHHBIN S3bIK
Uctopus (Mcropus Poccun, Bceob1mas ucropusi)
[IpaBoBeneHHE
dunocodus
OCHOBBI ’KOHOMHKH U yTIPABIICHUS IPETPUITHEM
ConuManbHO-TICHX0JIOTUYECKHE OCHOBBI Pa3BUTHUS JINYHOCTH
OO6m1ast ¥ HEOpraHUYecKask XUMHUS
Opranuyeckast XUMHS
AHanuTHyecKass XuMHus
0. ®usnueckas XuMus
11. KoyutonmHast XuMust
12. MaremaTuka
13. ®usuka
14. Brenenue B nH()OPMAIIMOHHBIE TEXHOJIOTUN
- OcHOBBI HH(OPMALIMOHHBIX TEXHOJIOTUI
- [IpodunbHOe mporpaMmMHOe obecrieueHue Ui peleHns 3a/1a4 npopeccuoHaIbHON
JeSITeTbHOCTH
15. ITpobaembl yCTOHYHMBOTO pa3BUTHS
16. bezonacHOCTh KU3HEACSITEITHHOCTH
17. NmxenepHas 1 KOMIbIOTepHast rpaduka
18. [MpuknagHas MexaHUKa
19. Iporeccel u annaparsl XUMUYECKON TEXHOIOTUU
20. O0mast xuMuYecKast TEXHOJIOT U
21. Cucrembl yIpaBiIeHHUs XUMUKO-TEXHOJIOTMYECKHUMHU MPOIIeCCaMU
22. MonenupoBaHUE XUMHKO-TEXHOJIOTHIECKUX TTPOILIECCOB
23. ®uznueckas KyJabTypa U CIOpT
24. DneKTUBHBIC TUCIUIUIMHBI IO (PU3NYECKON KYIbTYpe U CIIOPTY
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25. JIaGopaTopHBIi MPAKTUKYM IO OPTaHUYECKOM XUMHUU
26. ®u3nyeckas XUMUS TYTOIUIABKUX HEMETAJUIMYECKHUX M CHIIMKATHBIX MaTEPUAIOB
27. IncTpyMeHTallbHbIE METO/1bI (PU3MKO-XMMUYECKOT0 aHAJIN3a B XUMUYECKON TEXHOJIOTUU
TYTOIUIABKMX HEMETAJIIMYECKUX U CUJIMKATHBIX MaTepUaoB
28. TenoBble MPOLECCHI U arperaThl TYrOIUIABKUX HEMETAIUIMYECKUX U CUIIMKATHBIX MaTepHajoB
29. MarepuanioBeIcHHE B TEXHOJIOTHH TYrOIUIABKMX HEMETAIUTMYECKUX U CUIIMKATHBIX MaTepHUajoB
30. MuHepasiorust ¥ KpucTauiorpadus TyroriaBKMX HEMETANIMYECKUX U CHIIMKAaTHBIX MaTepHalloB
31. Xumuueckasi TEXHOJIOTHS TYrOIUIABKMX HEMETAIIMUECKUX U CUIIMKATHBIX MaTepHajioB
32. OCHOBBI HayYHBIX UCCIIEJJOBAHUI B TEXHOJIOTUH TYTOIJIABKUX HEMETAJUINYECKUX U CHIIMKATHBIX
MaTepUajIoB
33. Xumuueckasi TEXHOJIOIHs X03s1HCTBEHHO-ObITOBOI KEPaMUKHU
34. Xumu4deckasi TEXHOJIOTHS CTPOUTEIHHON KEPaMUKH
35. Xummnueckasi TEXHOJIOIHsl OTHEYIIOPOB
36. O60opynoBaHNE U OCHOBBI IIPOCKTUPOBAHUS MPEAPUATHH 11O TPOU3BOICTBY XO35HCTBEHHO-
OBITOBOM KepaMHKH
37. O6opynoBaHe U OCHOBBI POCKTUPOBAHUS MPEIIPUATHI IO MPOU3BOICTBY CTPOUTEIHHON
KEepaMUKU
38. O6opynoBaHue U OCHOBBI POCKTUPOBAHUS 110 IIPOU3BOICTBY OTHEYIIOPOB
39. CnenuasbHble TEXHOJIOIMU IPOU3BOJICTBA X035 CTBEHHO-OBITOBOM KEpaMHUKH
40. CniennanbHbIe TEXHOJIOTHH MTPOU3BOJICTBA CTPOUTEILHON KEPAMUKU
41. CneunanbHble TEXHOJOTHH ITPOU3BO/ICTBA OTHEYIIOPOB
42. YyeOHas MpaKTHKA: 03HAKOMHUTEIbHAS TIPAKTUKA
43. TIpon3BoACTBEHHAs! IPAKTHKA: TEXHOJIIOTHYECKas (IPOEKTHO-TEXHOJIOTUYECKas) MPAKTHKa
44. IIpon3BoJCTBEHHAsI PAKTUKA: HAYyYHO-HUCCIIEA0BaTENbCKas paboTa
45. TIpon3BoACTBEHHAs! MPAKTHKA: MPEAUIIIIOMHAs! TPaKTHKa
46. TToaroToBKa K MPOLEAYPE 3aIIUTHI U 3aIIUTA BBITYCKHON KBATU(UKAITIOHHON paOOTHI
47. TlepeBoa HayYHO-TEXHUUECKON JIUTEPATYPHI
48. T'pask1aHCKast 3alTUTa B YPE3BBIUAHHBIX CUTYAITUIX
Bxojamux B OOIl no HanpaBienuto mnoxarotoBku 18.03.01 Xwumudeckas TeXHOJIOTHS, NPOdUIH
«XUMHYECKas TEXHOJIOTUS KepaMUKW» (IUIi HHOCTPAHHBIX OOYyYaroIMXCs), BBIIIOJIHEHB B BHUJE
OTJENbHBIX JOKYMEHTOB, SIBIISIOIINUXCS HEOThEMIIEMOM yacTbio fanHoi OOII.

9 ®OHAbI OHEHOYHbLIX CPEACTB JUIA ITPOBEJEHHUA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXYTOYHOM ATTECTAIIMNA U THA OBYUYAIOIIIUXCA
OOII BAKAJIABPUATA

B cootrBerctBun ¢ ®I'OC BO 3++ mo nHampaBneHuto moarotoBku 18.03.01 Xummuueckas
TEXHOJIOTHsSI I aTTeCTallud OOYYalIIMXCS Ha COOTBETCTBHE WX TEPCOHAIBHBIX JOCTHKEHUHN
nodtanubiM TpeboBanusM OOII GakanaBpuara pazpadoransl @POC 1Mo Kaxa0H AUCHUILTUHE, MPAKTUKE,
['MA, BxiIrOYaronIyie TUMOBBIC 3a/JaHUS, KOHTPOJIbHBIE paOOTHI, TECThI, CUTYaIlMOHHBIC 3a7aHUs, KEWc-
3a/1auu, BOMPOCHI K 3a4€TaM M HK3aMEHaM, CPEJCTBAa U METObI OLIEHKH, IMO3BOJIAIONINE OLEHUTh 3HAHUA,
YMEHUS, HaBBIKH M YPOBEHBb TPHOOPETECHHBIX KOMITCTCHITHA.

®OC no gucuuminuHam, mpaktukaM, [MA paspabareiBatoTcsi B cooTBeTcTBHH ¢ llopsiakom
pa3pabOTKH U YTBEPXKACHUS 00pa30BaTEIbHBIX MPOTPAMM, YTBEPXKICHHBIM PEIICHUEM YUYEHOTO0 COBETa
PXTY um. [I.1. Menaeneea ot 25.06.2020, npotokon Ne 12, BBeIeHHBIM B JIEUCTBHE MPUKA30M PEKTOpPA
PXTY um. [1.1. Menaeneena ot 29.06.2020 Ne 48-O/1.
®OC no gucuurmHam, npaktukam u ['MA
HNHocTpaHHbIi S3bIK
Uctopus (Mcropust Poccuu, BceoO1ast UCTOpusi)

[IpaBoBeneHne
dunocodus
OCHOBBI 5KOHOMMKH U YIPABIICHUSI IPEAIPUATUEM

agrownPE
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.
30.
31.
32.

33.
34.
35.
36.

37.

38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.

CoumanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUS TUYHOCTH
OO01mmas u HeopraHu4YecKasi XUMUS

Opranuyeckas XuMust

AHanuTHyeckas XUMHUS

. dusnueckas XuMus
11.
12.
13.
14.

Konnounanas xumust

MaremaTuka

®dusuka

BBenenue B uH(bOpMalmoOHHbIE TEXHOJIOTUU

- OcHOBBI HH()OPMAIIMOHHBIX TEXHOJIOTHH

- [IpodunbHOE mporpamMmHoe oOecrieueHure Aisl peleHus 3aaad npodeccuoHanbHoM
NEeSATEIbHOCTH

[Tpo6eMbl yCTONYMBOTO Pa3BUTHS

be3onacHoCTh KU3HEAEATETbHOCTH

NnxenepHasi U KoMIbIOTepHas rpaduka

[IpukiiagHas MexaHuka

[Ipoueccsl u anmnapaTbl XUMUYECKON TEXHOJIOTUU

OO6m1ast xumMuuecKasi TEXHOJIOTUs

Cucremsl ynpaBlIeHUs] XUMUKO-TEXHOJIOTUYECKUMHU MPOIIECCaMU

MoaenupoBaHre XUMUKO-TEXHOJOTMYECKHUX MPOLECCOB

®duznueckas KyJlbTypa U CHOPT

DNEKTUBHBIC TUCIUIUIMHBI 110 PU3NICCKON KYIbTYPE U CIIOPTY

JIaGopaTopHBbIil MPAKTUKYM 110 OPraHUYECKON XUMUU

dusnueckas XMMHS TYTOTUIABKUX HEMETAUIMYECKUX U CUIIMKATHBIX MaTepUaioB
WNucTpymMeHTanbHbIE METOIBI PU3NKO-XUMHUUYECKOTO aHaTN3a B XUMUYECKON TEXHOJIOTUU
TYTOTUIaBKMX HEMETAJUIMYECKUX M CUIIMKATHBIX MATEPHAIOB

TenuoBble poLIeCCHl U arperaThl TYTOIIaBKUX HEMETAJIUIMYECKUX U CHIIMKATHBIX MaTepUaloB
MarepuanoBeieHUE B TEXHOJOTMH TYTOIJIABKUX HEMETAUIMYECKUX U CUJIMKATHBIX MaTEPUaIOB
Munepanorusi ¥ Kpuctaaiorpadus TyrorlaBKUX HEMETaUIMYECKUX U CUIIMKATHBIX MaTepHalioB
XUMUYECKask TEXHOJIOTHS TYTOIJIAaBKUX HEMETAUTMYECKUX U CUIIMKATHBIX MaTEPUaIOB
OCHOBBI HAYYHBIX UCCIEAOBAHUI B TEXHOJOTUU TYTOIUIABKUX HEMETAJUIMUYECKUX U CUITMKATHBIX
MaTepHaJIoB

XuMudeckasi TEXHOJIOTHS X035 HCTBEHHO-OBITOBON KepaMUKHU

XHAMHYECKasi TEXHOJOTHSI CTPOUTEIBHOW KEPAMUKHI

XUMHUECKasi TEXHOJIOTHS OTHEYIIOPOB

O6opynoBaHue ¥ OCHOBBI MPOSKTHUPOBAHUSI MPETPUSATHI IO POU3BOJICTBY X0O35HCTBEHHO-
OBITOBOW KepaMHUKHU

O6opynoBaHue ¥ OCHOBHI IPOSKTHPOBAHUSI MPETPHUATHI TI0 POU3BOJICTBY CTPOUTEITHLHOM
KepaMHUKHU

O6opynoBaHue ¥ OCHOBBI IIPOSKTHPOBAHMUSI 110 TPOU3BOICTBY OTHEYIIOPOB

CrieninanbHbIe TEXHOJIOTUU TPOU3BOJICTBA XO3IHCTBEHHO-OBITOBOM KEPAMUKH
CnenuanbHble TEXHOJIOTHH ITPOU3BOJICTBA CTPOUTENBHON KEPAMUKHI

CrnenuanbHble TEXHOJIOTUH MPOU3BOJICTBA OTHEYIIOPOB

VYyeOHas mpakTUKa: 03HAKOMUTEIbHAS TIPAKTHKA

[Ipou3BoicTBEHHAS IPAKTUKA: TEXHOJIOTHYECKas (IPOCKTHO-TEXHOJIOTUYECKAs) MMPAKTUKA
[Ipoun3BoCcTBEHHAS MPAKTHKA: HAYYHO-UCCIEA0BAaTEIbCKast paboTa

[Ipoun3BoaCcTBEHHAS MPAKTHKA: MPEAAUIIIOMHAs TPAKTHUKA

[ToaroroBka K mpotietype 3aiiThl ¥ 3aIIUTa BBIITYCKHON KBaTU(pUKAIUOHHON pabOThI
[lepeBoa HAyYHO-TEXHUYECKON JTUTEPATYPHI

['paxkmaHckas 3ammTa B Ype3BbIUAMHBIX CUTYALUSIX
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Bxomsammx B OOIl mo nHampaBnenuto moaroroBku 18.03.01 Xumwuueckas TeXHOJOTHS, TPODUIH
«XUMHYECKass TEXHOJIOTHS KepaMUKW» (VIS WHOCTPAHHBIX OOYYArOIIMXCs), BBIIOJHEHBI B BHUJIC
OT/CJIbHBIX IOKYMEHTOB, SIBJISIIOIIMXCSI HEOTheMJIeMol yacThio qanHoi OOIL.

10 METOAUYECKHUE MATEPHUAJIbBI ITIO JUCIHUIIJIMHAM, IIPAKTUKAM U I'HA

Mertonuueckre MaTepuabl o JUCHUIUIMHAM, ITpakTukam u ['A

NHOCTpaHHBIN S3bIK

Ucropus (Mcropust Poccuu, BceoOimas uctopus)

IIpaBoBeneHue

dunocodus

OCHOBBI ’KOHOMHKH U yTIPABIICHUS MPEANPUATHEM

ConuanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHS IMYHOCTU

OO6m1ast 1 HeOpraHU4ecKas XUuMus

Opranuueckasi XuMus

AHanuTHyecKass XuMHus

0. ®uznyeckas XuMus

11. KoyutonmHast xuMus

12. MaremaTuka

13. ®usuka

14. Beenenue B HHGOPMAIIMOHHBIE TEXHOJIOTHH
- OcHOBBI HH()OPMAIIOHHBIX TEXHOJIOTHIA
- [IpodunbHOE mporpamMmHoe o0ecrieueHre Al peieHus 3aaad npodeccuoHanbHOMI
JeSTEeIbHOCTH

15. ITpobGaembl yCTOHYHMBOTO pa3BUTHUS

16. bezonacHOCTh KU3HEACSITEILHOCTH

17. NnxeHepHas 1 KOMIbIOTepHast rpaduka

18. [IpuknagHas MexaHHKa

19. Iporneccel u annaparsl XUMUYECKON TEXHOJIOTHU

20. O6mas XuMUIecKast TEXHOIOTHS

21. Cucremsl yIpaBiaeHHUs] XUMUKO-TEXHOJIOTMYECKMMHU IPOIiecCaMu

22. MonennpoBaHie XHMHUKO-TEXHOJIOTHYECKHX TTPOIIECCOB

23. ®uznyeckas KyJabTypa U CIIOpT

24. DneKTUBHBIE TUCIHUILIHHEI 110 (PU3HUECKON KYIbTYPE U CIIOPTY

25. JIaGopaTOpHBIM MPAKTUKYM 110 OPraHUYECKOW XUMUHU

26. ®duznveckas XUMHUS TYTOTUIABKUX HEMETAJUTMYECKHUX M CHIIMKATHBIX MaTEPUAIOB

27. UncTpyMeHTallbHBbIE METO/1bI (PU3MKO-XMMUYECKOT0 aHAIN3a B XUMUYECKOI TEXHOJIOTUU
TYTOIJIABKUX HEMETAUTUICCKUAX U CHIIMKATHBIX MaTePHAIIOB

28. TenoBBIE MPOLIECCHI M arperaThl TYTOIUIABKMX HEMETAIIIMUECKUX U CHIIMKATHBIX MaTepHaioB

29. MarepuayioBeIcHHE B TEXHOJIOTHH TYTOIUTABKHX HEMETAIUTMUECKUX U CHIIMKATHBIX MaTepHajioB

30. MuHepasiorusi 1 KpUcTauiorpadus TyroriaBKuxX HeMETAIMUECKUX U CUIIMKATHBIX MaTepHajioB

31. Xumudeckasi TEXHOJIOTHS TYTOTUTABKIX HEMETAIUTHYECKUX M CHIIMKATHBIX MaTepHajioB

32. OCHOBBI HayYHBIX UCCIIEJIOBAHUIN B TEXHOJIOTUH TYTOMJIABKUX HEMETAJUINYECKUX U CHIIMKATHBIX
MaTepHaJloB

33. Xumuueckasi TeXHOJIOTHs X035 CTBEHHO-ObITOBOI KEPaMUKU

34. Xumudeckasi TEXHOJIOTHS CTPOUTEITHLHON KEpaMUKH

35. Xumuueckasi TEXHOJIOTHSI OTHEYTOPOB

36. O0opynoBaHrE U OCHOBBI TPOEKTUPOBAHMSI IPEATIPUATHI 110 MPOU3BOACTBY X03sIIICTBEHHO-
OBITOBOM KepaMUKH

37. O6opynoBaHrEe U OCHOBBI TPOEKTUPOBAHMSI IPEATIPUSATHI 110 TIPOU3BOACTBY CTPOUTEIBHOMN
KEepaMUKH

38. O6opynoBaHKe ¥ OCHOBBI MPOESKTHUPOBAHMUSI 110 TTPOU3BOJICTBY OTHEYIIOPOB

BoOoo~Nooa~WONE
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39. CneninasibHBIC TEXHOJIOTUH MTPOU3BOJICTBA X035HCTBEHHO-OBITOBON KEPAMUKHU

40. CrieninanbHbBIE TEXHOJIOTUH TIPOU3BOCTBA CTPOUTEITHHON KEPAMUKHU

41. CnenuanbHbIe TEXHOJIOTHH TIPOU3BOJICTBA OTHEYTIOPOB

42. YyeOHasi MpaKTHKA: 03HAKOMUTENIbHAS TPAKTHUKA

43. IIpon3BOCTBEHHAS MPAKTHKA: TEXHOJIOTHYECKas (TIPOSKTHO-TEXHOJOTUYECKAs) MPAKTHKA

44. TIpon3BoACTBEHHAs MIPAKTHKA: HAyYHO-HCCIeI0BaTeIbCcKas pabora

45. IIpon3BOACTBEHHAS MPAKTHKA: MPEAUILUIOMHAS TTPaKTHKA

46. IToaroroBka K MpoLEAype 3alMThHI U 3aIIUTa BHITYCKHON KBATU(UKAITHOHHONW pabOThI

47. IlepeBoa HAYYHO-TEXHUYECKON JTUTEPATYPHI

48. T'paxxaHCKas 3alUTa B YPE3BbIUANHBIX CUTYAIHSIX
Bxogsammx B OOIl mo namparnenuto moaroroBku 18.03.01 Xumwuueckas TEXHOJOTHS, TPODUIIb
«XUMHYECKass TEXHOJIOTHS KepaMUKW» (VIS WHOCTPAHHBIX OOYYArOIIMXCs), BBIOJHEHB B BHUJIC
OT/CJIbHBIX IOKYMEHTOB, SIBJISIFOIIIUXCSI HEOTheMieMol yacThio qanHou OOIL.

11 PABOYAS ITPOI'PAMMA BOCIIMTAHUA

Pabouas mporpamma Bocniutanms, Bxoxasmas B OOIl mo nampaBiaenuto noaroroBku 18.03.01
XuMH4ecKasi TEXHOJOTUSA, Tpodmib «XUMHUYECKas TEXHOJOTHS KEpaMUKH» (IUIsl WHOCTPAHHBIX
00y4YaroIuxcs), BBIMOJHEHA B BHJE OTICIBHOIO JIOKYMEHTA, SIBIISIONICTOCS HEOTHEMIIEMOW YacCThIO
nannoi OOIL.

12 KAJJEHJIAPHBIN IIJTAH BOCIIUTATEJIbHOM PABOThHI
Kanennapusliif miian BocnurareabHoil padoTel, Bxoasammii B OOII o HanpaBieHUIO MOATOTOBKH
18.03.01 Xumuyeckas TeXHOJOTHs, MPoPuiIb «XUMUYECKas TEXHOJIOTUS KepaMUKW» (11 HHOCTPAHHBIX

00y4Jaronuxcs), BBIMOJHEH B BHUIE OTACIBHOTO JIOKYMEHTA, SIBIISIONIETOCS HEOTHEMJIEMON YacThiO
nmanaor OOIT
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