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PazpaboTunku ocHOBHOI oOpa3oBarenbpedi nporpammbl (OOID) 6akanaBpuara:

-

K.T.H., goueHT JI.1. CrlueBa

OOIl OakanaBpumata paccMOTpeHa M 0J00peHa Ha pacHIMPEHHOM 3aceJaHHH
BeINycKaromux Kadenp npopuns «Tyromiapkue HeMeTALTUYECKHE U CUITUKATHbIE MaTepPHAJIbI»
(XTKuO, XTCuC, XTKuBM), npotokon Ne 14 ot « » . 2022 .

3aBenyromuii kadenpoit
XTKuO n.x.H., mpod. Y H.A. Makapos
BaBeyromuii kKadeapoit V 7 W

XTCuC n.x.H., mpod. / ~ B.H. Curaes
3aBenyromuii kadeapoi

XTKuBM k.T.H.
CornacoBaHo:

HaYaJIbHUK
YyeOHoro ynpaBieHHUs

N.YO. bypiios

B.C. MupoiHukoB

OOII 6akanaBpuaTa pacCMOTpEHa U 0/100peHa Ha 3aceJaHuU Y YeHOTOo coBeTa (aKyabTeTa
TexHOMOrHU HEOPraHUYECKUX BEUIECTB U BHICOKOTEMIIEPATYPHBIX MaTepHaoB, MPOTOKOI Ne
0T « » 2022 1

CornacoBaHo:
Ynpasnstomuii - acconuanueil «Coro3 NPOU3BOAUTENEH CYXHX CTPOHUTEJBHBIX

cMeceit» bopucos P.H.

« » 2022 r. P.H. bopucos




1. OBIIME ITOJIOXKEHUA

1.1 OcHoBHasi npodeccuoHaNbHAsA 00pa3oBaTe/ibHasi NMPOrpaMMa BbICIIETO
0o0pa3oBaHus — IporpaMMa NMoAroTOBKM 0aKkajaBpoB (Jajiee — mporpaMMa 0axKajaBpuara,
OOIl oOakaaaBpuara), peanuzyemas (QeaepanbHbBIM TOCYAapCTBEHHBIM  OIOPKETHBIM
o0pa3oBaTeNbHbIM  y4YpeKJeHHEeM  Bbicmiero  obpazoBanusi  «Poccuifckuii  XMMHKO-
TeXHOJornueckuii ynusepcurer umenn J[.M. MenzaeneeBa» B COOTBETCTBHH C (helmepabHBIM
roCy/IapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJIAPTOM BbICHIET0 OoOpa3oBaHUs — OakajlaBpHar IO
HanpasieHuio moaroroBkd 18.03.01 Xwumuyeckasi TeXHOJOrHsl, NpoPuib «XUMHYeCKasl
TEXHOJIOTUsl TYIOIUIABKUX HEMETAINYECKUX M CHIMKATHBIX MATEPUAJIOB), IPEICTABISIET
cO00H KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OOpa30BaHUS M OPraHU3alMOHHO-TIEIArOTHYECKUX
YCIIOBUHM, KOTOPBIN MpEeJCTaBlieH B BUAE Y4eOHOro IJiaHa, KaJeHJapHOTro y4yeOHoro rpaduka,
pabouux mporpaMM AUCHMIUIUH (MOJYJIEH), OIIEHOYHBIX U METOAUYECKUX MaTepUaJIOB, paboyeii
MPOrpaMMbl BOCITUTaHUS, KAJIEHIAPHOTO MJIaHA BOCIIUTATEIbHON paboThl, OpPM aTTeCTaIHH.

1.2. HopmaTuBHBbIe JOKYMEHTHI VI pa3padoTKH NporpaMMbl OakajaBpuaTa Io
HANPAaBJEHUIO OATOTOBKH COCTABIISIOT:

- ®enepanbhblil 3aK0H 0T 29.12.2012 1. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®Denepanuny;

- [Tpuxaz MunobpHayku Poccun ot 07.08.2020 r. Ne 922 «OO0 yTBepkIeHUU
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENbHOTO CTaHIApPTa BBICHIETO OOpa3oOBaHUS —
OakanaBpuaTt 1o HarpasiieHuto moarotoBku 18.03.01 Xumuueckas rexnonorus» (nainee — ®rOC
BO — GakanaBpuar no HanpasieHuto noarotToBku 18.03.01 Xumuyeckasi TEXHOJIOTHS);

- [Tpuka3 MunHmCcTEpCcTBa HAYKH | BhIcIero oopa3oBanus Poccuiickoit @eneparyn

o1 06.04.2021 Ne 245 «O6 ytBepxkaenuu [lopsiaka opranuzanuu U OCyIiecTBICHHUS

00pa30BaTeNIbHON AEATENBHOCTU 0 00pa30BaTeIbHBIM IPOrPaMMaM BBICILIET0 00pa30BaHUs —
nmporpaMmam OakajiaBpuaTa, IporpaMMaM CHeualInTeTa, IporpaMMaM MarucTpaTypb»;

- [Tpodeccuonanbubiit  crangapt  25.053  Coenumanuct 1o pa3paboTke
HEMETAUTMYECKUX KOMIO3MIIMOHHBIX MAaTepPHalloB M TOKPHITUH B PaKeTHO-KOCMHYECKOU
IOPOMBIIIJICHHOCTH (YTB. MPUKa30M MMHUCTEpPCTBA TpyJa M COLMaNbHOM 3amuThl Poccuiickoit
®enepanun ot 03.09.2018 Ne 573n);

- [Mpodeccuonanpupiii  cranmapt  26.006  Croemmamucr 1o pa3paboTke
HAHOCTPYKTYPHBIX KOMIIO3HIIMOHHBIX MaTepuaioB, (YTBEpXkICHHBII NmpuKa3oM MuUHHCTEpPCTBaA
Tpy/aa U corranbHou 3amuthl Poccuiickoit @eneparuu ot 08.09.2015 1. Ne 604H);

- [Mpodpeccuonanpupiit  cranmapr  40.011  Cpnemmanmer 1O HAYYHO-
UCCJICIOBATEIIbCKMM M OINBITHO-KOHCTPYKTOPCKUM pa3paboTkaM, (YTBEp)KICHHBIA MPHKA30M
MuHucrepcTBa Tpyaa u conuanbHou 3amuthel Poccuiickoit denepanun ot 4 mapra 2014 roga N
121n);

- [TpodeccuonanbHbIit CTaHAapT 40.046 Crneumanuct  NMpOU3BOJCTBA
HAHOCTPYKTYPUPOBAHHBIX  CBIPHEBBIX KEpaMHYECKUX Macc, (YTBEpPKICHHBIH IPHKAa30M
MuHucTepcTBa TpY/Aa U conmaibHOM 3amuThl Poccuiickoit eneparu ot 10.07.2014 1. Ne 450m);

- [Tpodeccrnonaneubiii ctanmapt 40.103 Crenmanuct GopMooOpa3oBaHUS U3ICITAN
U3 HaHOCTPYKTYPHPOBAaHHBIX KepaMHUYECKHX Macc, (YTBEepKAEHHBIH mpuka3zoM MHHHUCTEpCTBA
Tpy/aa ¥ colMaabHOM 3amuThl Poccuiickoit deneparuu ot 15 centsops 2015 r. N 639h);

- [Tpuxa3 MunuctepctBa obpazoBanusi U Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaeHnn [lopsika MpUMEHEHHs OPraHU3aLUsAMH, OCYIIECTBISIOIIMMH 00pa30oBaTeIbHYIO
JeSITEIbHOCTD, 3JEKTPOHHOTO OOY4YEeHHMsI, JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUN IpU
peanuzalu  00pa3oBaTeNbHBIX Mporpamm» [DNeKTpoHHBIH pecypc]. Pexum nocryma:
http://pravo.gov.ru/proxy/ips/?dochody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
YEQ%ET/ (nata obpamenus: 02.04.2022).
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- [Tpuka3z MunucTepcTBa HAyKH W BhICIIEro oopazoanust Poccuiickoii denepammm,
MunucrepctBa npocsemienus Poccuiickoit ®eneparmu ot 05.08.2020 Ne 885/390 «O
MPAaKTUYECKOW TMOJATOTOBKE oOOydammmxcs» [DIeKTpoHHBIM pecypc]. Pexum pocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&Ilink _id=0&nd=102850569&intelsearch=&firstDoc=1/
(mara obpamenus: 02.04.2022);

- [Tonoxxenne 00 oOpraHu3allid M MCHOJIB30BAHUU DIIEKTPOHHOTO OOYYEHHS U
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH MPU pean3aliui 00pa30BaTeIbHBIX MPOTPAMM B
denepanbHOM TOCYIAapCTBEHHOM OIOKETHOM 00pa30BaTENIbHOM YUYPEKICHHH BBICIIETO
oOpa3zoBanus «Poccuilckuil XMMHKO-TeXHOIorn4Yeckuil yausepcurer umenu .M. Menneneesay,
npuHsToe peumeHueM YdeHoro coera PXTY um. .M. MenneneeBa ot 27 mapra 2020 r.,
nporokosn Ne 9, BBeneHHoe B jaeiictBue npukazom pekropa PXTY um. M. Menneneesa
or 27 mapra 2020 1. Ne 29 O] [DOnekrponHbii pecypc]. Pexwmm  mocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EQIiDOT_2.pdf nata
obparmenus: 02.04.2022);

— [TonoxkxeHne O TMpaKTUYECKOW TMOATOTOBKE oOydaromuxcs B (eaepalbHOM
rOCy/IapCTBEHHOM  OIOJ)KETHOM  00pa30oBaTEIbHOM  YUpEXKJIEHUU BBICHIETO 00pa3oBaHUs
«Poccuiickuii XUMHUKO-TeXHOJIOTHYecKuidi yHuBepcutrer umenu J[.M. MenneneeBa», mpuHstoe
pemienueM Yuenoro copeta PXTY um. JI.U. Menaeneesa ot 25.11.2020, mpotokoi Ne 4, BBeieHO
B JeictBue mnpukazoM pekropa PXTY wum. J[.M. Menneneea 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 oopamienus: 02.04.2022).

— [Ipy ocCBOEHMM JUCHUIUIMH W TPAKTUK CTYACHTHI JOJDKHBI HCIOJIb30BaTh
uH(pOpMallMOHHBIE U MH(POPMAIMOHHO-00pa30BaTeIbHbIE PECYpPChl CIEIYIONIMX MOPTAJIOB U
CalTOB:

— Cucrema @QenepanpHbIXx 00pa3oBaTelIbHBIX MOpPTaoB. CHCTEMa  OTKPBITOTO
oOpa3oBanus. Koncantunrossiit nentp MOC OO P® [DnektpoHHbIi pecypc] — Pexxum nocryma:
http://www.openedu.ru/ (nara obparenus: 02.04.2022).

- Undpopmannonnas cucrtema «EnnHOe OKHO JocTynma K 00pa3oBaTElIbHBIM
pecypcam». URL.: http://window.edu.ru/ (mata oopamienus: 02.04.2022).

- ®OIIO: coorerctBue TpeboBanusiM PI'OC [DnexTpoHHBIH pecypc| — Pexum
nocryna: http://fepo.i-exam.ru/ (mata oopamenwus: 02.04.2022).

1.3. O0mas xapakTepucTHKA NPOrpaMMbl HakalaBpuaTa

Heabio nporpamMmmsl 0aKkajaBpuara sBISIETCS CO3/1aHUE I 00yUaroIIMXCsl YCIOBUH JUIs
nproOpeTeHus HeoOXOIUMOTO ISl OCYIIECTBICHUS MPOGECCHOHATBHON NESTENbHOCTH YPOBHS
3HAHWW, YMEHWH, HAaBBIKOB, OITBITA JEATCIBHOCTH W TIOJTOTOBKY, W 3alIUTy BBITYCKHOM
KBaJTM(PHUKAIIMOHHOMN paboThI.

[Tonyuenune oOpazoBaHusi 1O 0Opa3OBAaTENBLHON MpOrpamMMe BBHICHIETO O0Opa3oBaHUS —
nporpaMme OakanaBpuaTa OMYCKAaeTCs TOJNBKO B 00pa3oBaTeNbHON OpPraHMU3aIMH BBICIIETO
00pa3oBaHMs U HAYYHOM OpraHu3anuu (Jajee — OpraHu3aIms).

OOyuenne 10 o00pa3oBaTelIbHONW MpOrpaMMe BBHICIIErO OOpa3oBaHHS — MpOorpaMMme
OakanmaBpuata B 00pa3oOBaTEbHOW OpraHW3AIMM OCYIIECTBIISICTCS B OYHOM, OYHO-3a0YHOM H
3aounoii popmax. OOBeM mporpaMMel OakamaBpuata coctabiser 240 3a4eTHBIX eTUHUI] (Tanee —
3.€.) BHE 3aBHCHMOCTH OT (OpMBI OOyUEHHsI, MPUMEHSIEMBIX O0pa30BaTEIbHBIX TEXHOJIOTHH,
peanu3anuu MPOrpaMMbl OakajnaBpuaTra C HCIOJIb30BAaHUEM CETEBOM (OpPMBI, peanu3aluu
porpaMMBbl OakajJaBpHraTa 1o HHIUBUIYATbHOMY YIeOHOMY TUTaHY.

OO0beM mporpaMMbl OakajmaBpHara, peaaru3yeMbli 3a OJUH Y4eOHBINH T'OJl, COCTAaBIIAET HE
6onee 70 3.e. BHE 3aBUCHUMOCTH OT (OpMbI OOYy4EeHHMs, IPUMEHSAEMBbIX O00pa30BaTEIbHBIX
TEXHOJIOTHH, pealu3aluy MporpaMMbl OakaiaBpuaTa C HCIIOJIB30BAHHEM CETEeBOH (POpMEL,
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peanu3alM MporpamMMmbl  OakajlaBpuaTa [0 HWHAWBUAYAIbHOMY YydyeOHOMY TuiaHy (3a
UCKIIFOUEHHEM YCKOPEHHOro 00y4YeHHUsl), a IpH YCKOPEHHOM 00yueHnn — He 6oee 80 3.e.

Cpok momydeHus: oOpa3oBaHusi MO HporpamMMe OakanaBpuara (BHE 3aBHCHUMOCTU OT
IPUMEHSEMbIX 00pa30BaTeIbHBIX TEXHOJIOTUI):

- B OYHOH (popme 00yueHus1, BKIIt0Yasi KAHUKYJIIBL, IPEIOCTABIISEMBIE MTOCIIE MTPOX 0K ICHHS
rocyJapCTBEHHON UTOrOBOM aTTECTalluy, COCTABIISIET 4 ToAa;

- B OYHO-320YHOW WJIM 3a04HOM (opmax oOydeHHs YBEJIWYMBAETCS HE MEHEe 4eM Ha 6
MecsLeB 1 He Oosiee yeM Ha | Toj o CpaBHEHUIO CO CPOKOM MOIy4eHUs: 00pa30BaHUs B OYHOM
dbopme oOyueHus;

- Ip1 00y4YEHHUH 10 UHAMBUIYAIbHOMY y4e€OHOMY IUIaHy MHBAINAOB U Ul ¢ OB3 moxer
OBITH YBENIMYEH IO MX 3asBJICHUIO HE 0OJice YeM Ha ToJ MO CPAaBHEHHIO CO CPOKOM IOJIY4EHUS
00pa30BaHus, YCTAHOBICHHBIM Ul COOTBETCTBYIOIEH (GOPMBI 00ydeHus.

IIpu peanuzanuu nporpammel OakanaBpuara OpraHuszanusi BIpaBe IPUMEHATH
3JIEKTPOHHOE 00y4YeHHE, IUCTAaHLIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIHH.

Peanuszanus nporpammel 6akanaBpuara ¢ IPUMEHEHUEM HCKIIOUUTEIBHO AJIEKTPOHHOIO
00y4yeHMsl, AMCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIIOTUI HE JOIYCKACTCS.

DneKTpOHHOE 00yUYeHHE, TUCTAaHIIMOHHbBIE 00pa30BaTeIbHbIE TEXHOIOTHH, IPUMEHSEMbIE
npu OoOy4eHMHM WHBAJIUAOB M JIMII C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0pOBbs (lajiee —
uHBaMABl u Juna ¢ OB3), nomkHBI TpeaycMaTpuBaTh BO3MOXKHOCTH IpHEMa-Tiepenavn
UH(OPMAaLIMKU B IOCTYIHBIX 715 HUX popmax.

Peanuzanuss nporpammbl  OakanaBpuara — ocymiecTBisieTcss  OpraHuszauuend — Kak
CaMOCTOSITENIBHO, TaK U IIOCPEJICTBOM CETEBOM (POPMBI.

[IporpamMma OaxanaBpuata pealu3yeTrcs Ha TOCYJapCTBEHHOM s3bike Poccuiickoit
Ddeneparun, eciii HHOE HE OIPeJIeJIEHO JOKaIbHBIM HOPMaTUBHBIM akToM OpraHu3aiui.

Crpykrypa nporpammsbl 0akajlappuara BKJII0YaeT 003aTEJbHYI0 4YacTh U 4YacCThb,
(hopMHpyemMyI0 YHACTHMKAMH 00pPa30BaTeJIbHbIX OTHOLLICHUH.

CtpykTypa mporpammsl 0akajgaBpuaTa BKIIOYAET CIEAYIOIINE OJOKH:

baok 1 «/Iucuumiaueebl (MOAYJM)», KOTOPBIA BKIIOYAET AMCHUUIUIMHBI (MOIYJIH),
OTHOCAIIMECS K O0s3aTeNbHOM YacTM NpOrpaMMbl M 4YacTH, (OPMHUPYEMOH ydacTHHKaMHU
00pa3zoBaTeNbHBIX OTHOIICHHI;

Buiok 2 «IIpakTHKa», B KOTOPBII BXOJAT yueOHast U IPOU3BOJCTBEHHAS MPAKTHKY;

Baok 3 «I'ocynapcTBeHHasi MTOroBasi aTTecTalMs», KOTOPbII BKIIOYAET MMOATOTOBKY K
IpoIelype 3alUThl U 3aLIUTY BHITYCKHOW KBaTU(PUKAIIMOHHON paboTHI.

CrpykTypa U 00beM NporpaMmbl 0aKajlaBpuara

O06wem porpamMmbl OakaiaBpuara u

CTpyKTypa mporpaMMbl OaKajgaBpuara
PyKTypa Hporp P ee OJIOKOB B 3.€.

biok1 JucuuniauHel (MOAYIH) He MeHee 180
Brok 2 [TpakTHKa He MeHee 15
brok 3 ['ocynmapcTBeHHAst UTOTOBAs ATTECTAIUS He MeHee 6
O06BemM nporpaMmbl OakaaBprara 240

B pamkax bnoka 1 «J/lucuummmasl (Momymw)» Tporpamma OakajgaBpuaTa JODKHA
o0ecreynBaTh pealn3anuio JUCIUIUINH (MOayeil):

- o ¢unocoduu, uctopun (ucropuu Poccun, BceoO1ien UCTOPUH ), HHOCTPAHHOMY SI3BIKY,
0€30I1aCHOCTH KHU3HEIEATEILHOCTH.




- 110 (pu3HYEeCcKOr KyJIbTYpE U CIIOPTY B 00beMe He MeHee 2 3.€.

JucrunauHa mo GU3u4ecKoi KyabType U CIIOPTY B 00beMe He MeHee 328 akaJeMHUYeCKUuX
4acoB, ABIISIETCS 003aTEIBHOM JJI1 OCBOCHHUS, HE MIEPEBOAATCA B 3.€. M HE BKJIIOUYAIOTCS B 00bEM
nporpaMMbl OakaliaBpuaTa, B paMKax SJEKTHBHBIX JUCHUIUIMH (MOAYJeH) B O4yHOU Qopme
00y4eHusl.

JucuumiuHel (MOIyaM) M0 (U3NYECKONW KYJIbType U CIIOPTY PEalu3ylOTCs B MOPSJIKE,
ycraHoBiaeHHOM Opranunzauueid. Jlnsg maBanunoB u jun ¢ OB3 Opranusanus ycTaHaBJIMBaeT
0COOBIN OPSAZIOK OCBOCHUSI TUCIUIUIMH (MOJyJIei) Mo pU3n4ecKoi KyJIbType U CIOPTY C YUETOM
COCTOSIHHS MX 3/I0POBBSI.

Jst mun ¢ OB3 opranu3anius ycTaHaBIMBAaeT OCOOBIN TOPSIOK OCBOSHUS IUCITUTLINH
(Momyneit) mo (Qu3MYECKOW KyJIbType U CIOPTY C YYE€TOM COCTOSHUS HX 30POBBS
(https://www.muctr.ru/sveden/ovz/).

B bnok 2 «IIpaktukay BXoaaT yueOHas U IPOU3BOJCTBEHHAS IPAKTUKHU.

Tunsl yueOHON TPAKTHKU:

- 03HAKOMHTEIIbHAS,

- TEXHOJIOTHYECKas,

- AKCIUTyaTal[MOHHAS;

- Hay4YHO-UCCIeNoBaTeNbckas paboTa (HOdydyeHHe MEePBUYHBIX HABBIKOB HAY4YHO-
HCCJIEIOBATEIbCKOM paboThI).

Tunel NponU3BOJICTBEHHON MTPAKTUKHU:

- TEXHOJIOTHYecKast (IPOEKTHO-TEXHOJIOTnYecKasi);

- SKCIUTyaTallMOHHAs;

- Hay4YHO-HCCIeIoBaTeNbcKas paboTa.

Crioco0bl TpoBEACHUS IPOU3BOJACTBEHHON MPAKTUKU: CTAllMOHAPHAS; BBIC3/THAS.

Opranu3zaiiis BbIOMpaeT OJWH WJIM HECKOJBKO THIOB Y4e€OHOW M MPOHM3BOJACTBEHHOM
npaktuk. OpraHuszanus BOpaBe€ YCTAaHOBUTH  JIONMOJIHUTENBHBIE THUIBI  y4eOHOU U
MPOU3BOJCTBEHHOMN MPAKTHUK.

Bribop MecT mpOXOKIEHUS TPAKTHUK I JIMI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3I0POBbSI TIPOU3BOJUTCS C YUETOM COCTOSHHUSI 30POBBSI OOydaromuxcs ¥ TpeOOBaHUN IO
JIOCTYITHOCTH.

B Bbnok 3 «l'ocynapcTBeHHast UTOTOBasi aTTECTALUS BXOJIAT:

- MOJrOTOBKA K cjaue M cllada rocyAapCTBEHHOro sk3ameHa (eciu OpraHuzanus
BKJIIOUMJIA TOCYAAPCTBEHHBIN HK3aMEH B COCTAB FOCYAapCTBEHHOM UTOTOBOM aTTECTAIINHN);

- MOATOTOBKA K MPOIEAYpPEe 3alUThl M 3allUTa BBITYCKHOW KBaTU(UKAITMOHHOU
paboTHI.

IIpu paspaborke mporpaMmbl OakamaBpuaTa OOydalIIMMCA  OOecreunBaeTcs
BO3MOXXHOCTh OCBO€HHUS 3JIEKTUBHBIX IUCHUIUIMH (MOAYJIEH) U (aKyIbTaTUBHBIX UCIUIUINH
(Momyneit).

B pamkax mnporpammbl OakanaBpuara BBIACISAIOTCS O0s3aTelnbHAas 4YacTh W YacTh,
dbopmupyemas y9aCTHUKaMU 00pa30BaTeIbHBIX OTHOIIICHHUH.

K obs3arenpHON 9acTu MporpaMMbl OakanaBpuaTa OTHOCITCS TUCIUIUIMHBI (MOAYIH) U
MpakTUKH, oOecreunBaomme (QopMupoBanue  oOMENPOPECCHOHAIBHBIX  KOMIIETEHIINH,
onpenensieMbix ®I'OC BO.

B o0s13aTenbHyI0 4acTh IporpaMMbl OakajgaBpHaTa BKIIOUAIOTCS, B TOM YHCIIE:

JTUCIUILTAHBI (MOYNH), yKazaHHble B TyHKTe 2.2 ®I'OC BO; quctumivHel (MOIYIH) 110
buznyecKoil KyabType U CIIOpPTY, peasin3yeMble B pamkax bioka 1 «lucuuniauas! (MOIyIIN)».

JlucuumiuHel (MOAYJIH) M MIPAKTUKH, obecreynBaronye (OpMUPOBAHUE YHUBEPCATBHBIX
komreteHnuii, ompeaensempix PIOC BO, a Taxke mnpodecCHOHATBHBIX KOMITETEHIIUM,
ompezaenseMbix OpraHuzanuell CaMOCTOSTENbHO, MOTYT BKIIOUaThCS B 0OS3aTENbHYIO 4YacTh



nporpaMMbl OakanaBpuaTa W (WIM) B 4acTh, (POPMUPYEMYIO YYaCTHMKaMU OOpa30BaTEIbHBIX
OTHOLICHHH.

O0bem 00s13aTenbHOM yacTu 0e3 yyera oObeMa rocyJapCTBEHHON MTOTOBOM aTTeCTAIlUH
JIOJDKEH COCTaBIATh He MeHee 60 MpoLEeHTOB 0011ero oobemMa nporpaMmsl 6akajiaBpuara.

Opranuzanus 10JKHA OPEeJOCTaBIATh MHBaIUAaM U jmuaM ¢ OB3 (1o ux 3asBieHUIO)
BO3MOXHOCTh OOy4YeHMsI IO Mporpamme OakajlaBpuaTa, Y4YMTHIBAIOIIEH OCOOEHHOCTH HX
NCUXO(DHU3UUECKOTO Ppa3BUTHS, WHIUBHIYaJIbHBIX BO3MOXKHOCTEH M TIpU HEOOXOAUMOCTH
o0ecreunBaroIleil KOPPEKIUIO HapyIIEeHUH pa3BUTHUS U COLMAIBHYIO a/IaliTAllMIO YKAa3aHHBIX JIMII.

Peanuzanus yactu (4acreil) mporpaMmsel O6akajgaBpuaTa U MPOBEACHUE TOCYIapCTBEHHON
UTOTOBOM aTTecTalMy, B paMKax KOTOPOH (KOTOPBIX) 10 OOyYarOLIMXCSl JTOBOASTCS CBEIEHUS
OTPaHUYEHHOTO JOCTyna M (WiIM) B Yy4eOHBIX WENSAX HCIOJIB3YIOTCS CEKpEeTHBIE 00pa3Iibl
BOOPY>KEHUS, BOGHHOM TEXHUKH, UX KOMIUICKTYIOLINE U3JeUs, HE JOIYCKAeTCsl ¢ IPUMEHEHUEM
AIIEKTPOHHOTO O0YYEHUsI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA.

IIpu  paszpaborke mporpammbl  OakamaBpumata  OpraHuzanusi — yCTaHABJIMBAET
HarpaBJIeHHOCTh (Mpoduiib) mporpaMMbl OakanaBpuara, KOTOpas COOTBETCTBYET HalpaBlICHUIO
MOJTOTOBKH B LIEJIOM WJIM KOHKPETH3UPYET COAEp)KaHUE MpOrpamMMbl OakanaBpHara B paMKax
HalpaBJIeHUs MOATOTOBKY IIyTeM OPUEHTAIUH €€ Ha:

- obmacte (obmactu) mpodeccmoHanbHOM AedarenbHOCTH U chepy  (chepsi)
npo¢eCCHOHATIBLHOM 1eATebHOCTH BBIITYCKHUKOB;

- TUI (TUIIBI) 337124 U 3a/1a4K IPOPECCUOHANBHOMN I€ATEIbHOCTU BbIITYCKHUKOB;

- Ip1 HEOOXOAUMOCTH Ha 00BEKTHI MPO(PECCUOHATBHOM NEATETbHOCTH BBITYCKHUKOB UIIH
o0nactb (001acTH) 3HAHUS.

1.4. TpeboBaHuA K NOCTYNAIONIEMY

TpeboBanust K mMOCTyMaroLIeMy ONpPEAENSIOTCs (eaepanbHbIM 3aKOHOJATEIbCTBOM B
obOnactu oOpasoBanusi, B ToM uucie [lopsnkoM mpuema Ha oOydeHHE MO 0Opa3OBaTEIbHBIM
nporpaMMaM BbICIIEro 0Opa3oBaHUS — IporpaMMaM OakanaBpuaTa Ha COOTBETCTBYIOIIMN
y4eOHBIN TO/I.

2. XAPAKTEPUCTHUKA TPO®ECCHOHAJIBHOM JESATEJIBHOCTH
BBIITYCKHHUKOB, OCBOUBHINUX ITPOI'PAMMY BAKAJIABPUATA

2.1. O6macte mpodeccuOHANBHON  JeATeNbHOCTH U cdepa mnpodeccHoHaATbHON
JeSITeIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII OakanaBpuara, BKIIOYAET:

25 PakeTHO-KOCMHMYECKask TPOMBIIIJIEHHOCTB;

26 XuMHYecKoe, XUMHKO-TEXHOJOTHUECKOE IMPOU3BOJACTBO (B cdepax: MPOU3BOJACTBA
HEOPraHMYECKUX BEIIECTB; MPOU3BOJICTBA NPOAYKTOB OCHOBHOTO M TOHKOIO OpPraHMYECKOTO
CHHTE3a; TIPOU3BOJACTBA MPOAYKTOB TIepepaboTKM HePpTH, ra3a M TBEPAOTrO TOIUIMBA;
IIPOM3BOJICTBA MOJUMEPHBIX MaTEPHAIOB, JJAKOB U KPACOK; MPOU3BOJICTBA SHEPrOHACKHIIIEHHBIX
MaTepHajoB; MPOU3BOJCTBA JIEKAPCTBEHHBIX IpEnapaToB; MPOHU3BOJCTBA CTPOUTEIBHBIX
MaTepuasioB,  CTEKJa,  CTEKJIOKPUCTAUIMYECKUX  MaTepuanoB,  (QYHKIMOHAIBHOH U
KOHCTPYKLIMOHHOM KepaMHKH Pa3IMYHOT0 Ha3HAYEHUS; IPOU3BOJICTBA XUMHUYECKUX HCTOYHHUKOB
TOKa; TIPOM3BOJCTBA  3AIIUTHO-JACKOPATUBHBIX  TOKPBITHH, TPOM3BOJCTBA  DJIEMEHTOB
AJIEKTPOHHOM anmnapaTypbl I MOHOKPHCTAJJIOB; IPOM3BOJICTBA KOMIIO3UIIMOHHBIX MaTepHalioB U
HAaHOKOMITO3UTOB, HAHOBOJIOKHUCTHIX, HAHOCTPYKTYPUPOBAaHHBIX U HAHOMATEPHAJIOB Pa3IMYHON
XUMHUYECKON MPUPO/IbI; TPOU3BOACTBA PEAKUX U PEIKO3EMENbHBIX 3JIEMEHTOB);

40 CxBo3Hble BUABI MPOGECCHOHAIBLHON NEATENBHOCTH B MPOMBINUIEHHOCTH (B cdepe
OpraHu3alii U MPOBEACHUS HAYYHO-UCCIIEI0BATEIBCKUX M OMBITHO-KOHCTPYKTOPCKUX paldoT B
00J1aCTH XUMHUYECKOTO U XUMHKO-TEXHOJOTHUECKOTO TPOU3BOJICTBA).



2.2 Tunsl 3ama4 ¥ 3aaa4u Mpo(ecCHOHANBHON JeATEIHOCTH, K KOTOPBIM TOTOBSTCS
BBINTYCKHUKH B pamkax ocBoenust OOII 6akanaBpuara:

- Hay4YHO-HCCIIeI0BATEIbCKUE;

- TEXHOJIOTUYECKHE.

2.3 OObekramMu TPOECCHOHANBHON JEATEILHOCTH BBIMTYCKHUKOB, ocBomBIIUX OOII
OakanaBpuaTa, Wi 00J1acThiO (001aCTsIMU) 3HAHUS SIBISIFOTCS

- XUMHUYECKHE BEIIECTBA M CHIPhEBBIC MaTepHallbl ISl  MPOMBIIUICHHOTO
MIPOU3BOJICTBA XUMUYECKOU MPOTYKIIIH;

- METOJIbI ¥ TPUOOPHI OMIPEICIICHHS COCTaBa U CBOMCTB BEIIECTB U MaTEPUAIIOB;

- 000py/siOBaHUE, TEXHOJOTMYECKHE MPOLECChl M MPOMBIIUICHHBIE CHUCTEMBI
MOJTyYEHUsSI BEIECTB, MATEpUalOB, M3CIUH, a TaKXKe METOJAbl M CPEJCTBA AMATHOCTHKU U
KOHTPOJISI ~ T€XHMYECKOTO  COCTOSIHUSA ~ TEXHOJIOTMYECKOTO  00OpyJOBaHMS,  CpeICTBa
ABTOMATH3AIMKM U YIIPABICHUS TEXHOJOTHMYECKUMHU TIPOIECCAMH, METOJIBI M CPEJICTBA OIICHKU
COCTOSTHUSI OKPY’KAIOILIEH Cpe/Ibl U 3alIUTHI €€ OT BIUSHUS TPOMBIIIJICHHOTO TPOU3BO/ICTBA.

3 CTPYKTYPA ITIPOI'PAMMBbI BAKAJIABPUATA

Conepkanne W oOpranu3anus oOpa3oBaTenbHOro mporecca mnpu peanuszanuu OOl
BBICIIETO 00Opa3oBaHMs — OakamaBpwar mo HampabieHHto noarotoBku 18.03.01 Xumudeckasi
TEXHOJIOTUS PErIIAMEHTUPYIOTCS:

—y4eOHBIM TUIaHOM;

—KaJIeH/IapHbIM y4eOHBIM I'pauKOM;

—pabounMu IporpaMMamMu AUCHUIUINH (MOyJIEH);

—pabounMu IporpaMMaMu IPAKTHK;

—IIpOrpaMMOii TOCYIapCTBEHHOM UTOTOBOM aTTECTAIINN;

—(hoHIaMU OIICHOYHBIX CPEJ/ICTB;

—METOAMYECKUMU yKa3aHUsIMU 1o cooTBeTcTBYIomEen OOII;

—paboueit mporpaMMoii BOCIIUTAHHS;

—KaJIeHIapHBIM TUTAHOM BOCIIUTATEIHHON paOOTHI.

3.1 YueOHblii ni1an

VYueOnsiit mian OOl 6akanaBpraTta BKIIIOUAET NepeyeHb AUCIUILINH (MOYJIEH ), TPaKTHUK,
aTTECTAllMOHHBIX HCHBITAHUN TNPOMEXYTOUHOH M TOCYJapCTBEHHOH MTOrOBOM aTTecTaluu
o0yyaroImuxcsi, Ipyrux BUAOB y4eOHOH AEATeNbHOCTH C yKa3zaHHMeM MX 00beMa B 3a4ETHBIX
€IMHUIIAX, TOCIIEIOBATEIFHOCTH U PACTIPENICIICHUS 110 TIeprHoaM O0YUICHHUS; BBIACTSETCS 00beM
KOHTAKTHOM paboThl 0Oydarommxcsi ¢ mpernojaBareneM (MO BUAaM YYeOHBIX 3aHATHHA) U
CaMOCTOSITENIbHOM paboThl OOyyaroUMXCcsl B aKaJeMHYECKHX (acCTpOHOMHUYECKHX) yacax. Jlms
KaX/10M TUCHMIUIMHBI (MOIYJIs) M MPAKTUKU yKa3bIBaeTcsa (hopMa MPOMEXYTOYHON aTTecTalluu
oOydJaronuxcs.

VY4eOHbIil 1aH NPeCTaBIeH B MPUIOKESHUH.

3.2 KasenapHsblii yueOHbIN rpadpuk

ITocnenoBaTrenbHOCTh peald3alluy MpOrpaMMbl OakajlaBpuaTa IO ToJaM U CeMecTpam
(BKJIIOUAs TEOpETUYECKOE 00yueHHe, MPAKTUKHU, TPOMEKYTOUHBIE H TOCYapCTBEHHYIO HTOTOBYIO
aTTecTally, KaHUKYJIbI) IPUBOJIUTCS B KaJeHIapHOM yueOHOM rpaduke.

Kanennapusiii yueOHbIN TpaduK NMpecTaBiIeH B MPHIOKEHHH.

3.3 Paboune nporpaMMsbl AUCHHUILIMH (MOAYJIeH)
B OOIl 6akamaBpuata B TPUIOKECHHH TMPEJACTaBICHBI BCE pabodne MporpaMMBbl



JTUCLHUILIIUH (MOJTyJIeH).

3.4 PaGoune nporpaMMsbl NPaKTHK

OOII GakanaBpuara npeycMaTpuBaeT JOCTATOUHBIN U (OPMUPOBAHUS, 3aKPETUICHHS 1
Pa3BUTHSI MPAKTUYECKUX HABBHIKOB M KOMIIETEHIMH 00beM NMpakTHKH. [IpakTHka mpeacTaBisier
co00i1 BHI y4EeOHBIX 3aHATHH, HEMOCPEICTBEHHO OPHEHTHPOBAHHBIX Ha MPOQECCHOHAIBHO-
NPAaKTUYECKYI0 MOATrOTOBKY oOywaromuxcs. [IpakTuka 3akperuisier 3HaHUS W YMEHHS,
npuoOpeTaemMble 00yJaIOIIMMUCS B PE3yIbTaTe OCBOCHHS TEOPETUIECKUX KYPCOB, BHIPaOATHIBACT
NPAaKTUYECKHE HABBIKM U CIIOCOOCTBYET KOMIUIEKCHOMY (OPMHPOBAHUIO YHHUBEPCAIBHBIX,
o0mmenpodeccnoHanbHbIX, MPO(PECCHOHATIBHBIX KOMIETEHIMK oOydaromuxcs. [IporpamMmer
NPaKTUK MPUBEICHBI B TPUIIOKCHHU.

[Tpu peanuzannu OOII GakanaBpuara npeaycMaTpUBAOTCS CIIEAYIONINE BUABI IPAKTHK:

—y4eOHas;

—TIPOU3BOJICTBEHHAS.

3.4.1 YueOHas npaKkTHUKa

Tun npakTUKK: 0O3HAKOMUTEIIbHAS.

3ajaueil MpPaKTUKU SIBISETCSA IOJYyYEHHE IMEPBUYHBIX NPO(PECCHOHATIBHBIX YMEHUH U
HaBbIKOB. IIpakTMka mNpOBOAMTCS Ha NPEANPUATHAX IO IPOU3BOJACTBY TYTOIUIABKHUX
HEMETANIMYECKUX M CHWIMKATHBIX MaTepuajoB U NPOQWIBHBIX OpPraHU3alMsIX, C KOTOPBIMHU
3aKJIFOYEHBI JIOTOBOPBI O IPAKTUYECKOM IIOATOTOBKE.

PyKoBO/ICTBO MPaKTUKOM OCYIIECTBISET MPernoAaBaTenu Kapeap CUIMKaTHOro Npoduiis
¢akynprera THBuBM, TexHuuecKkylo NOIIEPKKY OCYILIECTBISIOT HH)KEHEPHO-TEXHUYECKUN
HepCOHaI [0 yueOHOMY IpOIIecCy.

3.4.2 Ilpon3BoaCTBEeHHASI IPAKTHKA

Tun npakTuku: TeXHOJIOrHYecKas (IPOEKTHO-TEXHOJIOTUYECKas).

3azayeil NpaKTUKHU SABIIAETCS NPAKTUYECKOE O3HAKOMIIEHHE M M3Y4YEHHE IIPOLIECCOB
MPOU3BOJICTBA OCHOBHBIX BUIOoB THCM, a Takxke mOJNIy4eHHE OIbITa MPOPECCHOHATBHON
JnesSTeNbHOCTH. O3HAKOMJIEHME C METOJAMU KOHTPOJS M YIPABIEHUS TEXHOJIOIMYECKUMHU
npoueccamu U paboTol TEXHOIOTMYECKOro 000py0BaHus.

[TpakTHKa OCYLIECTBIISIETCSI HA NPEANPUATUAX, C KOTOPHIMH 3aKIFOYEHBI JOTOBOPBI O
IIPaKTUYECKON ITOATOTOBKE.

IIpakTnka NMpoOBOOUTCS B OAHOM W3 NOJPA3ACICHUN NPEINPUITHA WU OpraHW3aluil, B
YHCIIO KOTOPBIX MOTYT BXOJUTh: IIPOU3BOCTBEHHBIE LIEXU, TEXHOJIOTHYECKHUE OTAEIBI U HAyYHO-
HCCJIEIOBATEIbCKHUE LIEHTPHI.

3.4.3 HayuyHo-uccienoBarTebckas padora

Tun npakTUKU: HAy4HO-UCCIIE0BATENIbCKask paboTa.

3amayeil HaydyHO-HMCCIEIOBAaTENbCKOW pabOThl  SBJISETCS H3YYEHHE KOHKPETHOIO
IPOM3BOJICTBEHHOTO Ipollecca IO pe3yiapTaTaM BBIOpaHHOIO OOBEKTa JJIsi  Hay4dyHO-
MCCJIEIOBATENIBCKOM MM MPOEKTHOM AESTeNbHOCTH; U3yYEeHUE CUCTEMbI YIIPABIIEHUS KaUeCTBOM
POAYKIMH, TEXHUKO-DKOHOMUYECKHX IOKa3aTesei, MeponpuaTuil Mo TeXHUKe 0€30MacHOCTU U
OXpaHe OKPYKAWIIEH Cpeapl; MPHOOpPETeHHE HEOOXOAMMBIX MPAKTUYSCKUX HABBIKOB IS
BBITIOJIHEHHUS] BBITYCKHON KBanudukanunoHHoW paboTsl. HayuHo-uccnenoBarenbckas pabota
ocymecteisiercs B OPTAHU3ALIMU Ha kadenpax mnpodumns «XuMHUYECKas TEXHOJIOTHUS
TYTOIIABKUE HEMETANTNYECKUE U CUIIMKATHbIE MaTepHabl» W/WIM B OJHOM U3 MOJpa3esIeHH
NPEeNNpUsITHsI, OpraHu3alii, ¢ KOTOPHIMU 3aKJIIOYEHBl COOTBETCTBYIOLIME JIOTOBOPHI O
IIPAKTUYECKON MOArOTOBKE.



3.4.4 IlpenaunioMHasi NPaKTHKA

Tun npakTUKK: NPEeIIUIUIOMHAS IPAKTHKA.

3amaveil MpakTUKK SBISCTCS MAKCUMAIIbHOE TPUOIKEHUE K BBITOJIHEHUIO BBITYCKHOU
KBIM(UKALIMOHHOM paboThl, T.e. cOOp M H3yUYE€HHE HAyYHO-TEXHUYECKOW HH(OpMAIMH IO
TEMaTHUKE MCCIEOBaHUs, MPOBEICHUE SKCIEPUMEHTOB MO BHIOPAHHON METOIMKE, aHaJIU3 HX
PE3yIbTaTOB M MOJATOTOBKA NaHHBIX 1151 Hanucanus BKP u myOnukanuii.

[Ipaktuka ocymectsiusiercs B PXTY um. [I.1. MenaeneeBa u (Win) Ha NPEANPUITHIX, C
KOTOPBIMHU 3aKJIFOUYEHBI IOTOBOPBI O IPAKTUYECKON MOJATOTOBKE.

Bribop MecT mpoXOKIEeHUS NPAKTUK I JIMI C OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU
3JI0pPOBbsl MPOU3BOJAUTCSA C YUETOM COCTOSIHUS 370POBbSl 00Oy4YarOIIMXCS U TPeOOBaHUSMU IO
JIOCTYITHOCTH.

3.5 [Iporpamma rocynapcrBenHoii urorosoi arrecranuun (I'MA)

[IporpaMmMa rocyaapcTBEHHOM HTOrOBOM aTTectanuu siBisiercs npuioxenrnem k OOII
OakanaBpuara.

B rocynapcTBeHHYI0 HTOTOBYIO aTTECTAIMIO BXOJST BBHIIOJHEHUE U 3aIUTa BBITYCKHON
KBaJIM(DUKALIMOHHOM paboThl.

3.6 ®ona ouenounbix cpeacts (POC)

®OC cozmaercs B coorBeTcTBUU ¢ TpeboBanusmu DPI'OC BO nns  arrecramum
00yJaromuXxcsi Ha COOTBETCTBHUE UX YUYEOHBIX JIOCTH)KCHHUU IIOXTAIHBIM TPEeOOBaAHUSAM
cootBercTByomed OOIIl OakamaBpuata Al MPOBENCHUS TEKYIIEro OICHUBAHMS, a TaKkKe
IPOMEXYTOUHOU arTectanui odydaromuxcsa. @OC sBIsieTcs COCTaBHOW YacCThbIO HOPMATHUBHO-
METOJUYECKOr0 OOeCHedeHUs CHCTeMbl OIICHKM KadecTBa ocBoeHHUs oOywarommmucs OOIl,
BxoauT B coctaB OOII 6akanaBpuara.

DPOC — KOMIUIEKT METOJIMYECKUX MaTE€pPHaATIOB, HOPMUPYIOUIUX MPOLEAYPhl OLICHUBAHUS
pe3yapTaToB  O0Oy4YeHHWs, T.€. YCTAaHOBJICHHS  COOTBETCTBUS  YYEOHBIX  JOCTHOKCHHI
3alJIaHUPOBAHHBIM pe3yJibTaTaM o0yudeHuss u TpeboBanusiMm OOIl OakanaBpuara, padoumx
IPOrpaMM AMCLUMILINH (MOAYJEH) U MPAKTUK.

®OC chopMupOBaH HA OCHOBE KITFOUEBBIX MPUHITUIIOB OI[CHUBAHMUS:

— BaJUIHOCTH: OOBEKTHI OIIEHKM MJOJIKHBI COOTBETCTBOBATH ITOCTABIICHHBIM IIEJISIM
o0Oy4deHus;

— HAJIeKHOCTH: HCIIOJIb30BaHWE €IUHOOOPA3HbIX CTAHAAPTOB U KPUTEPHUEB IS
OLICHUBAHUSI TOCTHKEHUI;

— 00BEKTHUBHOCTHU: pa3Hble 00yYaroIrecs J0JKHBI UMETh PaBHBIE BO3MOKHOCTH TI0OUTHCS
ycrexa.

®OC no gucuumnHam, npaktukam, [ 1A npuBeeHbl B IPUIT0KEHHH.

WNHBanmmmaM u aumamM ¢ OrpaHUYeHHBIMA BO3MOXKHOCTSIMH 370POBBS (110 UX 3asBICHHIO)
MPEIOCTaBIISIETCS BOZMOXKHOCTH 00yueHust mo OOII GakanaBpuara, yUuTHIBAIOIIEH 0COOEHHOCTH
WX TCUXO(U3UIECKOTO Pa3BUTHSA, WHIMBUIYATbHBIX BO3MOXKHOCTEH U, MPU HEOOXOIMMOCTH,
obecrnevnBaroIIel KOPPEKIHIO HAPYIIEHUH pa3BUTHS U COIIMATILHYIO aanTaIlHIo.

3.7. PaGouyass nporpaMMa BOCIIUTAHUS

PabGouast mporpamMma BocmuTaHms, pa3pabOoTaHHAs M YTBEpXKACHHas 0Opa30BaTeIbHOMN
OpraHM3alell, ONpeAensieT KOMIJIEKC OCHOBHBIX XapaKTEPUCTHK OCYLIECTBISIEMONM B
o0pa3oBaTeNbHON OpraHu3alli BOCHHUTATEIbHOW pabOThl MO COOTBETCTBYIOLIEH OCHOBHOM
00pa3oBaTeNbHON MpOrpaMMme:

— OCJib, 3ala4, OCHOBHBIC HAITPABJICHUA U TCMbI BOCIIATATEIILHOMN pa6OTLI;

— BO3MOXHBIE (POPMBI, CPEJCTBA M METOJbl BOCIMTAHUS, BKIOYas HCIOJIb30BAHUE
BOCIIUTATEIBHOIO MOTEHIINANA AUCHUIUINH (MOyJICH);
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— MOAXOJbl K WHAMBHIYATH3AlUU COACPKAHHUS BOCIUTAHHUS C yYETOM OCOOEHHOCTEH
00ydJaromuxcs;

— mokazarenu 3()()EeKTUBHOCTH BOCIHMTATENFHONW pabOThI, B TOM YHUCIE IJIAHUPYEMbIE
JMYHOCTHBIE PE3yIIbTaThl BOCIIUTAHNUS, U HHBIE KOMIOHCHTHI.

3.8. KajlenpapHblii i1aH BOCIUTATEIbHONH PadoThI

Kanenpmapuelii 1uiaH BOCHIUTATEIbHOM paboOThl, pa3paOOTaHHBIA M YTBEPKIACHHBIN
00pa3zoBaTeNbHON OpraHU3aIKeH, COACPKUT KOHKPETHBI NEpeueHb COOBITUH W MEPOIPHUATHN
BOCIIUTATEILHON HAIPABICHHOCTH, KOTOPHIE OPTaHU3YIOTCS M TNPOBOAATCS 00pazoBaTeIbHOMN
opraHuzanyeil W (WiuM) B KOTOpPBHIX OOpa3oBareibHas OpraHu3alys NpUHUMaeT ydacTue, B
COOTBETCTBUH C OCHOBHBIMH HAIPaBJICHUAMHU U TEMaMHU BOCIIUTATENIbHON PabOThI, BHIOPAHHBIMH
dbopmamu, cpeCTBaMH U METOJIaMU BOCIIUTAHUS B y4€OHOM IOy WM MEPHOJE O0yUCHHUSI.
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4. PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI BAKAJIABPUATA

COBOKYITHBIN OXXHJAEMBIH pe3yibTaT o00pa3oBaHus 1O 3aBepiieHuU ocBoeHus OOII
OakanaBpuaTa ONpENESAETCS MPUOOPETAEMBIMU BBIMTYCKHUKOM KOMIIETCHIIUSIMU, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUS, HaBBIKM M JIMYHBIE KAaueCTBa B COOTBETCTBUU C
3agauaMy Mpo(hecCHOHAIBHON eI TEeTbHOCTH.

B pesymbrare ocBoenuss OOIl OakanaBpuata y BBITYCKHHKA JIOJDKHBI — OBITh
c(hopMHUPOBaHbBI YHUBEPCaTbHBIC, 00IIETIPOdECCHOHATBHBIC U MPO(PECCHOHATBHBIE KOMIICTCHIIHH.

Boimycknuk, ocouBmmii OOII, nomken 001anath CaeayOmMUMA KOMIETECHITUSIMH.

4.1 YHnBepca.m,Hble KOMIICTCHIIMU BBIITYCKHUKOB U HHAHUKATOPbI UX TOCTHKCHUSA

HaumenoBanue

Konx v HaumeHoBaHueE Kon n HaumMeHoBaHre HHIUKATOPA JTOCTHIKEHUS
KaTeropuu

YK YK
(rpynmer) YK

CucreMHOE 1
KPUTHYECKOE
MBIIIJICHUC

VK-1. Criocoben
OCYILIECTBIIATH TIOUCK,
KPUTHYECKUH aHAJIN3 U
CHHTE3 HH(pOopMalLuy,
MIPUMEHSTh CUCTEMHBIN
MOAXOJ AJIs PELLIEHUs
IIOCTaBJICHHBIX 3a/1a4.

VYK-1.1 3naet MeTobI MOUCKA, KPUTUUECKOTO
aHaJu3a U CHHTe3a HH(POPMAIIMH, TIPUMECHCHHS
CHUCTEMHOTO MOAX0/1a, OCHOBAHHOT'O HAa HAYYHOM
MHPOBO33PECHUH TIPU PEIICHUHU 3a/1a4
poeCCUOHAIIBHON IeATEIHLHOCTH;

VYK-1.2 Ymeer ananu3upoBats 3a7a4y, BblIEIsA
ee 0a30BbIE COCTABIIAIOIIHNE;

VYK-1.3 YMeeT Hax0AUTh U KPUTHUECKU
AHATM3UPOBATH HHPOPMAITHIO, HEOOXOIUMYIO
JUISL pEILICHUS TIOCTABJICHHOM 3a1a4H;

VYK-1.4 Ymeer onpenensite 1 OLICHUBATh
BapHaHTHl BO3MOXKHBIX PELICHUI 3a/1a4u;
VK-1.5 Bnaneer HaBbIKaMU pacCMOTPEHUS
BO3MOXKHBIX BApUAHTOB PEIICHUs 3aJauH,
OLICHUBAHM UX JOCTOMHCTB M HEJIOCTATKOB.

Pazpabotka u
peanuzarus
MTPOEKTOB

VYK-2. Criocoben
OTpEeIENATh KPYT 3a/1a4
B paMKax MMOCTaBJICHHOMN
1LIeJI1 U BIOUpATh
ONTHUMAIIbHBIE CLIOCOOBI
WX PEIICHUs, UCXOJIS U3
JNEHUCTBYIOLIUX
MPaBOBBIX HOPM,
HMMEIOIINXCS PECYPCOB
Y OTpaHUYEHUN

VK-2.1 3HaeT npaBuia 1 yCI0BHOCTH IIPH
BBIMIOJTHEHUH KOHCTPYKTOPCKON JOKYMEHTAIM!
IIPOEKTa

VK-2.2 3HaeT 0ocHOBBI pacuera Ha MPOYHOCTb,
JKECTKOCTb U YCTOMYHUBOCTH DJIEMEHTOB
000pyI0BaHUSI XUMUYECKON POMBIIUIEHHOCTH
VK-2.3 3HaeT TEXHOJIIOTUYECKUE PACUETHI
anmnapaTroB XUMUYECKON MPOMBIIIIEHHOCTH
VK-2.4 YmMeer onpenensits 0xugacMble
pe3yNbTaThl IPOEKTUPOBAHMSI SJIEMEHTOB
000pyI0BaHUSI XUMHUYECKOM MTPOMBIIIUIEHHOCTH
VK-2.5 Ymeert onpenensite criocod pemeHus
KOHKPETHOM 3a7a4Ml IPOEKTa, BEIOUpast
ONTUMAIBHBIN CIOCO0 M UCXOI U3
JeMCTBYIOIMX MPaBUJI U TPAaHUYHBIX YCIOBUH
npu

BBITTOJIHEHUH [TPOEKTHON JTOKYMEHTAIUU U
MMEIOLINXCS PECYPCOB U OTPaHUYEHUIN
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VYK-2.6 YMmeer pemiaTe KOHKPETHBIE 3a7a4n
npoekTa TpedyeMoro KkauecTna  3a
YCTaHOBJICHHOE BpeMs

YK-2.7 YMmeer myOiuuHO IPEICTABIIATh
pe3ysbTaThl PELICHU KOHKPETHOW 3aaun
IIpOEKTa

VYK-2.8 Bnaneer cnocobamu 1 npuemMaMu
1300pakeHMsI 3JIEMEHTOB XUMUYECKOTO
000pyI0BaHUs B OJHOM U3 rpapuuecKuX CHCTEM
VK-2.9 Bnaneer MeTogaMu MeXaHUKHU
NPUMEHUTEIHHO K pacueTaMm armnapaToB
XUMHUYECKON IPOMBIIIIJIEHHOCTH

VYK-2.10 Bnageet HaBbIKaMU TPOEKTUPOBAHUS
IPOCTEHIINX aNapaToB XMMUYECKON
POMBIIIICHHOCTH

Komanngnas VK-3. Criocoben VK-3.1 3HaeT 1 HOHUMAET 0COOEHHOCTH
pabora u OCYIIECTBIISTh MOBE/ICHUS PAOOTHHKOB MPEATPUATUI
JUJEPCTBO COLIMAJIbHOE XUMHUYECKON TTPOMBITIUICHHOCTH
B3anMMOJCHCTBHUEC U VYK-3.2 3HaeT 0CHOBHBIE THIIBI COLMAIBHBIX
peaT30BbIBATh CBOIO B3aUMOJEUCTBUHI U COLUAILHO-
pOJIb B KOMaH/IE MICUXOJIOTHYECKHE KpUTepun 3P (HEKTHBHOCTH
yIpaBiIeHUS KOJJIEKTUBOM
VYK-3.3 Ymeer B3auMOeHCTBOBAThH C APYTUMU
YJIeHaMU KOMaHJIbl, B TOM YHCJI€ Y4aCTBOBAaTh B
oOMmeHe nHpopManuei, 3SHaHUSIMHI U OTIBITOM
VYK-3.4 YmMmeer ucnoap30BaTh COBPEMEHHbIE
COLMATBLHO-TICUXOIOTHYECKHE TEXHOJIOTHH
yIpaBIeHUS KOJIJIEKTUBOM
VYK-3.6 Bnageer cnocodaMu MOTHBAIIMHU YJIEHOB
KOJUJIEKTUBA K TUYHOCTHOMY U
pohecCHOHATILHOMY Pa3BUTHIO
VK-4.1 3HaeT OCHOBHBIE CITOCOOBI COYETAEMOCTH
JIEKCUUECKHUX €IUHMIL 1 OCHOBHBIE
CJIIOBOOOpa30BaTeNbHbBIE MOJIETH, PYCCKHE
AKBUBAJICHTHI OCHOBHBIX CJIOB M BBIPAKEHUU
npodeccuoHaIbHOU peun
VK-4. Criocoben pod p
VK-4.2 3naet 0CHOBHBIE IPUEMBI U METO/IbI
OCYIIECTBJISITh JEIOBYIO
pedepupoBaHus U AHHOTUPOBAHUSI TUTEPATYPHI
KOMMYHHKAITUIO B
. . | MO crienuanbHOCTH, MPUEMBI pabOTHI €
YCTHOW ¥ TUCHbMEHHOMN . .
(bopmax Ha OpPUTHHAIILHOW TUTEPATypOi MO CTIeUATHHOCTH
KommyHukanus p VK-4.3 3HaeT nacCUBHYIO U aKTUBHYIO JIEKCHKY,
rocyJapCTBEHHOM

s3b1Ke Poccuiickoi
denepanuu U
MHOCTPaHHOM(BIX )
SI3bIKe(ax)

B TOM YHCJIe, OOIICHAYYHYIO U CHIEIIHATbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JIJISl PEIICHHS
CTaHJApPTHBIX KOMMYHHKATUBHBIX 33]1a4
VK-4.4 Ymeet ucnionb3oBaTh HHGOPMAIIMOHHO-
KOMMYHUKAI[MOHHBIE TEXHOJIOTHH MPU MTOUCKE
HE0OXO0aMMOM HH(POPMAIIMH B MPOIECCE
pEIIeHUs CTaHAAPTHBIX KOMMYHHUKATUBHBIX
3a/1ay Ha TOCY/IapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX
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YK-4.5 Ymeer pabotaTh ¢ OpUTHHAIBHOM
JUTEPATypOH MO CHELUATBHOCTH CO CIIOBapeM
VK-4.6 Bnaneer BefieHUEM J1€10BOI IEpENUCKU
Ha UHOCTPAHHOM $I3bIKE, pEUeBOH
JeSITeTLHOCTHIO IPUMEHUTENLHO K cdepe
OBbITOBOM U MPO(ecCHOHANBHON KOMMYHUKAIMH
VK-4.7 Bnaneer BeZileHHEM J1€10BOI IEpENUCKU
C Y4€TOM 0COOEHHOCTEH CTUIIUCTUKU
OpUITMATEHBIX U HEO(DUITUATBHBIX MTHCEM,
COLIMOKYJIBTYPHBIX pa3ianuuil B popmare
KOPPECTIOH/ICHIIMH Ha TOCYIapCTBEHHOM H
MHOCTPAaHHOM SI3bIKaxX

VYK-4.8 Bnaneer HaBbIKaMH pedeBOr
JeSTEIbHOCTH IPUMEHUTEBHO K cdepe ObITOBOM
U popeccuoHaNbHON KOMMYHHUKAIIHH,
OCHOBaMHU IyOJIMYHOMN peun

VYK-4.9 Bnaneer 0CHOBHOM MHOS3bIYHOMN
TEPMUHOJIOTHEN CIelUanbHOCTH, OCHOBAMHU
pedepupoBaHUs U AHHOTHPOBAHUS JTUTEPATYPHI
110 CHEeNHUATbHOCTU

MexkynpTypHOE
B3aUMOJICHCTBUE

VYK-5. Criocoben
BOCIIPUHUMATh
Me)KKy.]'IBTypHOG
pazHooOpaszue
0011IecTBa B COLMAIBHO-
HUCTOPUIECCKOM,
STUYECKOM U
¢dbunocodcrom
KOHTEKCTaX

VYK-5.1 3Haer oCHOBHbIE 3aKOHOMEPHOCTHU
HCTOPUYECKOI0 MPOLIecca U ATaIlb
UCTOPUYECKOTO pa3Butusi Poccun

VK-5.2 3HaeT 3THO-KyJIbTYpHBIE U COLUAIBHO-
MOJIUTHYECKHE MTPOIECCHl CTAHOBJICHHUS
POCCHICKOM TOCY1apCTBEHHOCTH

VK-5.3 3naer mecto u posb Poccun B ucropun
YeJI0BEYECTBA U B COBPEMEHHOM MHUpE

VK-5.4 3HaeT oCHOBHBIC pa3/ieiibl U
HarmpasieHus: GpuiIocopuu, a TakKe METOIbI U
preMbl GUIOCO(PCKOro aHanu3a npodIem
VYK-5.6 YMeer ocMbICIMBaTh COLMAJIBHO-
MOJIUTUYECKHE TIPOIIECCHI, COOBITHS U SIBJICHUS B
Poccuun 1 MupoBoM coob1iecTBe B MX AUHAMUKE
¥ B3aUMOCBSI3H, PYKOBOJICTBYSICh TPUHITUTIAMHA
Hay4YHOI 0OBEKTUBHOCTH U UCTOPU3MA

VK-5.7 Ymeer popmupoBaTs 1
apryMeHTHPOBAHHO OTCTaHBaTh COOCTBEHHYIO
MO3HIIMIO TIO0 PA3JIMYHBIM MTPOOIEMaM UCTOPUU
VYK-5.8 Ymeer noHuMarTh U aHAIU3UPOBATh
MHUPOBO33PEHUYECKHE, COITHATEHBIC H
WH/IMBUyaJIbHBIE IPOOJIEMbI COBPEMEHHON
KHU3HU

VYK-5.9 Vmeer rpaMOTHO BECTH TUCKYCCHIO,
apryMEHTHPOBAHHO OTCTaMBATh CBOIO MO3HUIIHIO
10 3HaYUMBIM (procodckuM npodiaemMam
COBPEMEHHOM KHU3HH, ONMPAsCh HA
HapaOOTaHHBIN B UCTOpUHU PHIIOCODUN MaTepUal
VK-5.10 YMeeT KOHCTPYKTHBHO
B3aMMO/ICHCTBOBATH C JIIOJIBMHU C YUYETOM
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aHaJIM3a UX COLUOKYIBTYPHBIX OCOOCHHOCTEH B
HEJISAX YCIENTHOTO BHIMOJHEHUS
npodeCCHOHATBHBIX 3a1a4

YK-5.11 BrnageeT npencraBieHus MU 00 HCTOPUA
KaK HayKe, OCHOBAaMH HCTOPHYECKOTO MBIITUICHUS
YK-5.12 Brnageet npencraBieHusiMu 00
OCHOBHBIX JTarax B UCTOPHH YEIOBEYECTBA U UX
XPOHOJIOTUH

VYK-5.13 Bnageer HaBbIKaMH aHaAIM3a
HUCTOPUYECKUX UCTOYHUKOB

VYK-5.14 Bnageer HaBbikaMu Gri10coCKoit
KYJBTYPHI I BBIPAOOTKH CUCTEMHOTO
LICJIOCTHOI'O B3IJISLJA HA NCHCTBUTEIILHOCTh

Camoopranusail
U U
camopasBuTue (B
TOM 4YHCJIIE
3JI0pOBBECOCPEIK
€HHE)

VK-6. Criocoben
VIPABISATH CBOMM
BpEMECHEM,
BBICTpanBaTh U
peann30BbIBaTh
TPACKTOPHIO
CcaMOpa3BUTHS Ha
OCHOBE TIPHUHIIAIIOB
00pa3oBaHMs B TCUCHHE
BCEH KU3HU

VK-6.1 3HaeT conualbHO-IICHXO0I0THYECKUE
TEXHOJIOTHH Pa3BUTHUS U CAMOPA3BUTHUSA

VYK-6.2 3HaeT cBOM JIMYHOCTHBIE, CUTYaTUBHBIE,
BPEMEHHBIE U IPYTUE PECYPCHI U X MPELIIbI
VYK-6.3 YMeer minaHupoBaTh U pelaTh 3a1a4u
cOOCTBEHHOTO TPO(PECCHOHATILHOTO U
JUYHOCTHOTO Pa3BUTHUSA

VK-6.4 YMmeeT KpUTHYECKH OIICHUBATH

3¢ (HEeKTUBHOCTH UCTOIb30BAHUS BPEMEHU U
JIPYTUX PECYPCOB MPHU PEIICHUH MOCTABICHHBIX
3a1au

VK-6.5 Bnageer npuemamu aHaiusa
COOCTBEHHBIX JACHCTBUIA IPH YIPABICHUN
KOJIJISKTHBOM | ITpH camoopranuzanun YK-6.6
Bnageer nmpenocTaBneHHBIMU BO3MOKHOCTSIMU
JUISl TPHOOPETEHHST HOBBIX 3HAHHMI M HABBIKOB

YK-7. Crocoben
MIOJIJICP’KUBATh
JOJKHBIA YPOBEHD
(buzmveckoit
ITOJATOTOBJICHHOCTH IS
oOecreueHus
MOJHOIIEHHOM
COITMAJIbHOM 1
npodeccnoHanbHOM
JEATEIbHOCTH

VYK-7.1 3naet poib 1 3HaUeHUE PU3NIECKOM
KYJIBTYPHI B )KU3HU Y€JIOBEKa M 0OIIECTBA; BUIBI
(bu3NUeCKUX ynpakxHEHUI; Hay4yHO-
MPAaKTUYECKHE OCHOBBI (PH3UIECKOM

KYJIBTYpPBI ¥ 3/10pOBOI0 00pa3a *KHU3HH -

VYK-7.2 Ymeer noanepxuBath JOHKHBIN
YpOBEHb (hU3NYECKOM MOATOTOBIEHHOCTH JUIS
oOecrnevyeHu s MOJIHOLICHHON COLMaIbHON U
npodecCHOHATBHOMN 1€ TETbHOCTH

VK-7.3 YMmeer nucnosb30BaTh OCHOBBI
(bu3MUecKoil KyIbTypHI U1 OCO3HAHHOTO
BBIOOpA 3/T0POBhECOEPETAIOITUX TEXHOJIOTHH C
Y4€TOM BHEIIHUX U BHYTPEHHHUX YCIIOBHM
peanuzanuu npodeccuoHaIbHOM NesSTeIbHOCTH
VYK-7.4 Bnazneer cpeacTBaMu M METOAAMHU
YKpeIIeHus 30pOBbsl, PU3NYECKOTO CAMOCOBEP-
IIEHCTBOBAHUS; JIOJDKHBIM YPOBHEM (pr3rueckoi
MOJITOTOBJICHHOCTH JIJIS

oOecrieyeHHs MOJTHOLEHHOH COIMAIbHON U
poeCCHOHATBHON e TENHHOCTH
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YK-8. Criocoben
C03J1aBaTh U
MOJJEP>KUBATH B
MOBCEIHEBHOM KM3HH 1
B NMpo¢eCCHOHATHHOU

YK-8.1 3HaeT ocHOBHbIE TeXHOC(EpHBIE
OIIACHOCTH, X CBOWCTBA M XapaKTEPHUCTHKH
VK-8.2 3naer xapakrep BO3/1€HCTBUS BPEAHBIX U
OIACHBIX ()aKTOPOB Ha YEJIOBEKA U PUPOTHYIO
Cpemy, METOJIbI 3aIUTHI OT HUX IPUMEHHUTEIHHO
K cepe cBoei

po(ecCHOHATTEHOM IS TEIbHOCTH

YK-8.3 Ymeer obecrieunBaTh Oe30MacHbIe W/UIH
KOM(OPTHBIE YCIOBUSA Tpyla Ha pabouem MecTe,
B TOM YHCJIE C IOMOIIBIO CPEJICTB 3AIIUTHI
VYK-8.4 YMmeer BbIABIATH U YCTPAHATh
npoOJIeMbl, CBA3aHHbBIE C HAPYIICHUAMH TEXHHUKH

JIESITEILHOCTH
0e3ormacHOCTH Ha paboueM MecTe
0e30macHbIC YCIOBUS "
MIPUMEHUTEIBHO K chepe CBoeH
JKU3HENEATEIbHOCTH N
bezonacHocTh poQeCCHOHAIBHON
JUISL COXpaHEHUS
KUZHEACATENBHO | OTHO CPEIBI NEeATEeILHOCTHU
CTH PHb DEAbL, VK-8.5 Ymeer ocymecTBiIsITh JEHCTBUS IO
obecneucHus MIPEIOTBPAILICHUIO YPE3BEIYAlHBIX CUTYaIlIUH
YCTOMYHMBOIO pPa3BUTHUSA P P P yan
VYK-8.6 BnageeT 3akoHOIaTEILHBIMU U
00111eCTBa, B TOM YHCJIE
HOPMAaTHBHO-TIPABOBBIMH aKTaMH B 00J1aCTH
IIPU yrpo3e U o
0€30MaCHOCTH M OXPaHbl OKPYXKAIOIIEH CPEIb
BO3HHUKHOBEHHUU
o VK-8.7 Bnageet cnocobamMu U TEXHOIOTUSIMH
YpE3BBIYANHBIX .
o 3aIIUTHI B YPE3BBIYANHBIX CUTYAlIUSIX U B
CUTYyalMil 1 BOEHHBIX
KOH(IHKTOB YCIIOBHSIX BOGHHOT'O BPEMEHHU
VK-8.8 Bnageer
MOHATUHHOTEPMUHOJOTMUYECKUM ariapaToM B
o0OJractu 0€30I1acHOCTH
VYK-8.9 Bnazneer HaBbIKaMH pallMOHATU3ALNH
PO ECCUOHAIIBHON JESATENHHOCTH C LIEIBIO
obecneyeHnst 6€30IaCHOCTH M 3aIlUThI
OKPYXAaIOIIEeH Cpeabl
HMuknro3uBHas VYK-9. Criocoben VK-9.1 3HaeT 1 moHUMAaeT 0COOEHHOCTH
KOMIIETEHTHOCTD | HCIIOIB30BaTh 0A30BbIE | TOBEACHUS YIECHOB KOJIJIEKTHBA C
NeEKTONIOTUYECKUE OTPAaHUYEHUSIMHU T10 3I0POBbIO
3HaHus B conraiabHord U | YK-9.2 YMmeeT B3auMo1eliCcTBOBATE C WiEHAMH
npodeccnoHanbHOM KOJUIEKTUBA C OTPAHUYEHUSIMHU T10 3J0POBbIO
chepax VK-9.3 Bnageer npuemamu aHaiuza
COOCTBEHHBIX JACHCTBUIA TPH OOILIEHUU C
YJIeHaMH KOJUIEKTHBA C OTPAaHUYCHHUSIMU TIO
310POBBIO
VYK-10.1 3HaeT 0CHOBBI PKOHOMHUYECKOM
VYK-10. Cniocoben KYJIBTYpBI, B TOM YHCJie (PMHAHCOBOMH
DKOHOMHYECKas | MPUHUMATH TPaMOTHOCTH
KYyJIbTYypa, B TOM | OOOCHOBaHHBIC VK-10.2 YMmeeT ucnoab30BaTh 3HAHUS OCHOB
YHCIE DKOHOMHYECKHE SKOHOMUKH MPHU TIPUHATUN 000CHOBAHHBIX

¢uHaHCcOBas
IPaMOTHOCTh

pElIeHUs B Pa3IMYHbIX
oOJracTax
JKU3HEIEATEIBHOCTA

peLIeHH B Pa3TUYHBIX 00JACTAX JIEATEIIbHOCTH
VYK-10.3 Brnageet HaBbIkaMu BbIOOpa
HKOHOMHUYECKH 0OOCHOBAHHBIX PEILICHU B
Pa3IMYHbIX 00JaCTsIX KUIHEAEITEIbHOCTU
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I'paxxnanckas
TO3UIIHS

YK-11. Cniocoben
dhopmupoBaTh
HETEPIUMOE
OTHOIIICHHE K
KOPPYIIIHOHHOMY
MOBEJICHHIO

VYK-11.1 3HaeT npaBoBbIE HOPMBHI,
(bopmupyOlIe HETEPIMMOE OTHOIIEHUE K
KOPPYNLHOHHOMY IIOBEJICHUIO

VYK-11.2 YMeer peanu3oBbIBaTh HETEPIIUMOE
OTHOLIEHHUE K KOPPYNLIMOHHOMY IIOBEJICHUIO B
pasInYHbIX cepax AesiTeNbHOCTH

VYK-11.3 Bnageer metnamu popMupoBaHUs
HETEPIHMMOI0 OTHOIIEHUS K KOPPYNLIHOHHOMY
MIOBE/ICHUIO

4.2 Oﬁmenpocbeccnonanbnble KOMIICTEHIUMN BbIMYCKHUKOB W HHAUKATOPbI HX

JOCTHIKeHUSA
HanmenoBanue
Konx u HaumeHoBaHue Kom n HauMeHoBaHME HHIUKATOPA JOCTHIKESHHUS
KaTeropuu
OIIK OIIK
(rpynmsr) OIIK
OIIK-1.1 3naer TeopeTnyeckue OCHOBBI OOIIEH U
HEOPraHUYECKOW XUMHH U TTOHUMAET MMPUHIIUITHI
CTPOCHHUSI BEIIECTBA M MPOTEKAHUS XUMHUYECKUX
MPOIIECCOB;
OIIK-1.2. 3maer OCHOBBI  KJacCHU(UKAITUH
OPraHUYECKUX COCIMHECHHUM, CTPOCHHE, CITOCOOBI
MOJTYYEHUsI ¥ XUMHUUYECKHE CBOMCTBA Pa3IMYHBIX
KJIACCOB OPraHWYECKUX COEOVMHEHUI, OCHOBHEIE
OIIK-1. CnoocobeH P A ’ .
HEVIATE MEXaHU3MBI POTEKAHUS OPTaHUYECKUX PEAKIINA;
yaatb, OIIK-1.3. 3HaeT  OCHOBHBIE  3aKOHBI U
aHaJIM3UPOBATh, N N
COOTHOIICHUS! (PU3MUECKOU XUMHH (XUMHUYECKOM
HCIIOJIB30BaTh o
TEPMOJUHAMHUKH, DJIEKTPOXUMHUHU, XUMUUYECKOU
MEXaHU3MBI o
. | KHHETUKHA, OCHOBBI (Da30BBIX pABHOBECHH U
XUMUYECKUX PEeaKIni,
MEepPexXo/IoB), CHOCOOBl HMX TMPUMEHEHUs st
MPOUCXOISIIIHNX B
pelieHus TEOPETHUYECKUX U TPUKIATHBIX 3aiad,
TEXHOJOTUYECKUX o
poiib PU3NYECKOM XMMHHM KaK TEOPETHYECKOTO
EcrecTtBeHHO- | mpoueccax u o
(dbyHIaMeHTa COBPEMEHHOM XMMUM U TPOIIECCOB
Hay4Has OKPY’KalOIlleM  MHpE, o
MMOATrOTOBKA OCHOBBIBAsSICh Ha XHUMHIHCCKOU TCXHOIOTHH,
OIIK-1.4. 3Haer OCHOBHBIE 3aKOHBI U
3HAHUSAX O CTPOCHUU
COOTHOUIIEHUS! TEPMOJMHAMHUKHA MOBEPXHOCTHBIX
BeEIIleCTBa, pupoJie N "
o SIBJICHUH, OCHOBHBIE CBOWCTBA JUCIIEPCHBIX
XUMHYECKON CBA3U U
o CHCTEM, OCHOBHBIE METOABLI  HCCICIOBaHMSA
CBOMCTBAX pa3IMYHBIX o
TTOBEPXHOCTHBIX SIBJICHUH U IUCIIEPCHBIX CUCTEM;
KJIACCOB  XMMHUYECKUX
OIIK-1.5 Ymeer BBITIOJIHATE OCHOBHBIE
3JIEMEHTOB,
. XUMHUYECKUE OTIEPAITHH;
COEIUHEHUN, BEILIECTB

1 MaTCpuraIoB.

OIIK-1.6 VYmeer HCHONL30BAaTh XHMHUUYCCKHE
3aKOHBI, CIIPABOYHBIC JTAHHBIC ¥ KOJIMYCCTBCHHBIC
COOTHOIIIEHUSI  OPTraHMYECKUX pEareHTOB B
OPTraHMYECKUX  pPEaKIHsIX  JUISI  PCEIICHHS
npodeccHoHaNbHBIX 3a1a4;

OIIK-1.7 VYmeer mpOrHO3MpPOBATH BIHSIHUE
Pa3IYHBIX (dakTopoB Ha XUMHYECKOE
paBHOBecwe, Ha (a3oBOe paBHOBecHE, Ha
paBHOBECHE B pAacTBOpax DJEKTPOJIUTOB, Ha
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noTeHuuan MekTponoB U JJIC ranbBaHUUECKUX
JJIEMEHTOB, Ha HalNpaBI€HUE M  CKOPOCTb
XUMHUUYECKHUX PEAKIMi; COCTABIATh KHUHETUYECKUE
YPaBHEHUS [UIsl KHHETUYECKH NPOCTBIX pEeaKLui,
KJ1accu(UIUpoBaTh AIIEKTPO/IbI u
INEKTPOXUMHUUYECKUE Leny, I10JIB30BATHCSA
CIPAaBOYHOW  JUTEpaTypod 1o  (U3NYECKOH
XUMMUY;

OIIK-1.8 VYmeer mnpoBOOUTH  pacyeTbl C
HCIOJIb30BAHUEM  OCHOBHBIX  COOTHOIIEHUH
TEPMOJAMHAMMKN IOBEPXHOCTHBIX SIBJICHUU U
pacyeTbl OCHOBHBIX XapaKTEPUCTHK IUCIEPCHBIX
CHUCTEM,;

OIIK-1.9 Bnaneer TeOpeTHYECKHMMHU METOJaMU
OINMCAaHUs CBOMCTB MPOCTHIX U CIOKHBIX BELIECTB
Ha OCHOBE JJICKTPOHHOI'O CTPOEHUS UX aTOMOB U
nonoxenns B llepmogmdeckoir  cucreme
XUMHMYECKHX 3JIEMEHTOB, 3KCIEPUMEHTaJIbHBIMU
METOAaMH  OmpejaeieHus  (PU3HYecKux |
XUMHYECKHUX CBOICTB HEOPraHUYECKUX
COCIMHEHU.

OIIK-1.10 Brnageet s3xciepuMeHTaTIbHBIMU
METOJIaMU OPraHUYECKOT0 CUHTE3a, METO/IaMU
OYMCTKH, ONIpe/ieeHUs] PU3UKO-XMMHUYECKUX
CBOMCTB U YCTaHOBJIEHUSI CTPYKTYPbI
OpPraHUYECKUX COEAVHEHUN

OIIK-1.11 Brameer HaBbIKaMH MPOBEICHUS
TUIOBBIX (PU3UKO-XMMHUYECKUX MCCIEOBAHUHN U
HaBbIKaMU PELICHUs TUIIOBBIX 3aJa4 B 00JacTH
XUMHUYECKON TEPMOJAUHAMUKH,

(ha30BbIX paBHOBECUH U (Pa30BBIX EPEXO/IOB,
MEKTPOXUMHUHU, XUMUYECKON KUHETUKH

OIIK-2 Cnocoben
UCIIOJIb30BaTh
MaTeMaTHYECKue,
¢dusnueckue, GpusnKo-
XUMHYECKHE,
XHUMHYECKHE METOJIBI
JUTSL pEeUIeHUs 3a1a4
npodeccCuoHaNBHOM
JeSITeTbHOCTH

OIIK-2.1 3naet ocHOBBI Ju(dHepeHIMATBEHOTO U
MHTETrPaJIbHOTO UCUNCIICHMS,
nudpepeHIaTbHBIX YPaBHEHUN, TEOPUU
BEPOATHOCTEN U MaTEMATUYECKON CTATUCTUKH -
OIIK-2.2 3HaeT MmaTeMaTU4YECKUE TEOPUU U
METO/IbI, JIEKAIIUE B OCHOBE MATEMaTUYECKUX
MOJIEeNEH,

OIIK-2.3 3HaeT TEXHUYECKUE U TPOTPAMMHBIE
CpelcTBa peaau3aiui HHPOPMAIIMOHHBIX
TEXHOJIOTH1, OCHOBBI Pa0OTHI B JIOKAIBHBIX U
IJ1I00aJTBHBIX CETSIX, TUIIOBbIE YHCIIEHHBIE
METO/Ibl PEIICHNSI MaTEMaTHUECKUX 3a7a4d U
QITOPUTMBI UX peanu3alui,

OIIK-2.4 3HaeT ¢puznuecKkue OCHOBbI MEXaHUKH,
¢bu3ukKM KosebaHuii U BOJIH, JIEKTPUUECTBA U
Mar"eTusma, d1eKTPOANHAMUKH, CTATUCTHUECKON
(U3HMKU ¥ TEPMOJMHAMUKH, KBAHTOBON (hU3HKH,
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OIIK-2.5 YmeeT npoBOANTH aHATU3 (QYHKIINH,
pelaTh OCHOBHBIE 33/1a4l TEOPUH BEPOSATHOCTH U
MaTeMaTHYeCKON CTaTUCTUKH, PeIIaTh
YPaBHEHMSI U CUCTEMBI,

Qg QepeHIMaIbHbIX YPaBHEHUH TPUMEHUTEIHHO
K peaJbHbIM MPOLECCaM, IPUMEHSTh
MaTeMaTHYECKUE METOJIbI ITPH PELICHUN THITOBBIX
npoecCHOHANIBHBIX 3a]1ad,

OIIK-2.6 Ymeet paboTaTh B Ka4eCTBE
10JIb30BATEIs IEPCOHAILHOIO KOMIIBIOTEPA,
WCIOJIb30BATh YNCICHHBIC METOJIBI JUIsl PELICHUS
MaTeMaTHYeCKUX 3a]1a4, UCII0JIb30BaTh

SI3BIKUA M CHUCTEMBI IIPOTPaMMHUPOBAHUS JJIS
pereHust mpoecCUOHANBHBIX 3a/1a4,

OIIK-2.7 YMeeT pemiaTh TUTIOBBIE 3aa4H,
CBSI3aHHbIE, CBA3aHHbIE C OCHOBHBIMHU pa3/ieiaMu
(bU3MKH, UCTIOB30BaTh (PU3NYECKHE 3aKOHBI TIPU
aHaJM3e U peleHUH npodiem
npodeccCHoOHATEHOM JIeATEIIEHOCTH,

OIIK-2.8 YmMeeT UcCI0/1b30BaTh XUMUYECKHE
3aKOHBI, TEPMOJMHAMUYECKHE CIIPAaBOYHBIE
JIAHHBIE U KOJMYECTBEHHbIE COOTHOIIEHUS 0011ei
Y HEOPTaHUYECKOW XUMHH IS

pereHust mpoecCUOHAIBHBIX 3a/1a4,

OIIK-2.9 Bnaneer ocHOBaMU (pyHIaMEHTAIBHBIX
MaTeMaTUYeCKUX TEOpUil U HaBBIKAMU
WCTIOJIH30BAHUSI MATEMATHUECKOTO anliapara;
METOAAaMHU CTaTUCTHUYECKONH 00paboTKU
Nudopmanuu,

OIIK-2.10 Bnageer meToamu rnovcka u oOMeHa
nHpopmalyen B r100aibHBIX U JOKAIbHBIX
KOMIIBIOTEPHBIX CETSIX, TEXHUYECKUMHU U
MPOTPaMMHBIMH CPEICTBAMH 3AIIUTHI
nHpopMalMy Ipu paboTe ¢ KOMIbIOTEPHBIMU
CHCTEMaMH, BKIIOYast IPUEMbI aHTHBHPYCHOU
3aLIUTBHI,

OIIK-2.11 Brnageetr MeToiaMu IpOBEJCHUS
(bu3NYEeCKUX U3MEPEHUI, METOJaMH KOPPEKTHON
OLIEHKH TIOTPEIIHOCTEH TPH MPOBECHUN
(U3MYECKOTO SKCIIEPUMEHTA,

OIIK-3 CnocobeH
OCYULIECTBIISTh
poeCCHOHATBHYIO
JIeSITEIBHOCTD C
Y4EeTOM
3aKOHOJATENLCTBA
Poccuiickoit
®denepaunu, B TOM
YJHCIie B 00JaCTH
SKOHOMHKH M SKOJOTHUH

OIIK-3.1 3HaeT OCHOBBI pOCCUICKOM ITPaBOBOM
CHCTEMBI U POCCUICKOTO 3aKOHOIAaTEIbCTBA,
MIPaBOBBIC M HDABCTBEHHO-ITHUECKUE HOPMBI B
cdepe mpodeccroHanbHON

HesitenbHOCTH,

OIIK-3.2 3HaeT npaBOBbIE HOPMBI,
perynupymolire OTHOIICHHE YeTIOBeKa K
4eJI0BEKY, 0OIIECTBY, OKpYKalolIeH cpene,
OIIK-3.3 3HaeT OCHOBBI A IMUHUCTPATUBHOTO,
TPY/IOBOTO U TPAXKAAHCKOTO 3aKOHO/IaTeNIbCTBA,
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OIIK-3.4 3HaeT OCHOBHBIE KATETOPUH U 3aKOHbI
SKOHOMMKH,

OIIK-3.5 3HaeT 0CHOBBI 5KOHOMUYECKOU
NEeSTeNIbHOCTH MPEANPUATHS, €r0 CTPYKTYPY U
0TpacieBylo Ceuu(UKY; KIaCCHPUKAIHIO
MIPEeANPUATHII 110 MPaBOBOMY CTaTyCy,

OIIK-3.6 3HaeT noka3aTesid UCIOJIb30BaHUs
MIPOU3BOJICTBEHHBIX pecypcoB U 3(hHeKTUBHOCTH
JESITeIbHOCTH PEAIPUITHS,

OIIK-3.7 3HaeT copeprkaHue ITANOB Pa3pabOTKH
OTIEPATUBHBIX IJIAHOB PaOOTHI IEPBUYHBIX
MIPOU3BOJICTBEHHBIX MOpa3AeICHU,

OI1K-3.8 3HaeT GakTophl, ONPEICIISIONINE
YCTOMYMBOCTH OHOC(hEpHl, XapaKTEPUCTUKH
BO3pACTaHMsI AaHTPOIIOT€HHOT'O BO3/IEHCTBUS Ha
MIPUPOY, TI100ANIbHBIE TPOOIEMBI

9KOJIOTUH U MIPUHIHITBI PAIIHOHAIEHOTO
MIPUPOAOINONIB30Ba-HUS, METO/IbI CHIKEHUS
X03UCTBEHHOTO BO3CHCTBUS Ha Ouocdepy,
OpraHMU3aIIOHHBIE U TPABOBHIE

CPEJCTBA OXPaHbl OKPY’KaIOLIEH cpeibl, CIIOCOOBI
JOCTUKEHHS YCTOWYMBOTO Pa3BUTHSI,

OIIK-3.9 YmMeer ucnosb30BaTh U COCTaBISATh
JOKYMEHTBI IIPAaBOBOTO XapaKTepa, OTHOCAIIUECS
K MPOoeCCHOHAITBHON IeATEIHHOCTH,
MpeANpUHIMATh HEOOXOIMMbIE MEPHI K
BOCCTAHOBJICHHUIO HapYILIEHHBIX IIPaB,

OIIK-3.10 YMeeT peanu3oBbIBaTh IIpaBa U
cBO0O/IBI YETIOBEKA U IPAXKIAaHUHA B PA3IMUHbIX
cdepax KHU3HeIeATeTbHOCTH,

OIIK-3.11 YMeer nucnoiap30BaTh 3HAHUS OCHOB
HSKOHOMUKH MPH PEIIEHUH TPOU3BOICTBEHHBIX
3ajad,

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

OIIK-3.13 ¥YMeeT ucnonbp30BaTh HOPMaTUBHO-
MIPaBOBbIE aKThI IPH pabOTE C IKOJIOTUUECKON
JNOKyMEHTALUEH,

OIIK-3.14 Bnageetr ocHOBaMH XO3SHUCTBEHHOTO U
HKOJIOTHYECKOTO MpaBa,

OIIK-3.15 YMeer npoBOAUTH TEXHHUKO-
HSKOHOMHYECKUI aHAJIN3 WHKEHEPHBIX peIIeHul,
OIIK-3.16 Brnageer meTtogamu pa3paboTKu
MIPOU3BO/ICTBEHHBIX IPOTPAMM H IJIAHOBBIX
3aJJaHui 111 TIEPBUYHBIX TIPOU3BOICTBEHHBIX
MOJIpa3ICJICHUM,
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OIIK-3.17 Brnageer HaBbIKaMH BBIOOpPA
9KOHOMHUYECKH 00OOCHOBAHHBIX PEIICHUMN C
Y4€TOM UMEIOIIMXCS OTPAHUYCHUM,

OIIK-3.18 Bimaneer MmeTogamu BeiOOpa
paIMOHAIBLHOTO CIIOCO0a CHIKEHUS BO3ACHCTBUS

Ha OKPYKaIOIYIO CPeny,

OIIK-4 Cnocoben
obecneynBaTh
MIPOBEICHHE
TEXHOJOIMYECKOTO
mporiecca,
HCII0JIb30BaTh

TCXHUYCCKHUC CPCACTBA

JUIs. KOHTPOJIS
MapaMeTpoB
TEXHOJIOTHYECKOT0
npouecca, CBOMCTB
CBIPbsl U TOTOBOM
HNpOAYKIHH,
OCYLIECTBIISITh
H3MCHCHHEC
rapaMeTpoB
TEXHOJIOTHYSCKOI'O
npoiecca npu
W3MCHCHHU CBOMCTB
CBhIPbS

OIIK 4.1 3naet 0CHOBBI TEOPHUH MEPEHOCA
HMMITYJIbCA, TETJIa U MACChI; TPUHITUIIBI
(DU3MUECKOTO MOJICITUPOBAHMSI XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB; OCHOBHBIC
ypaBHEHUS JBUKEHUS KUJKOCTEH; OCHOBBI
TEOPHH TEIUIONIEPEIaui; OCHOBBI TEOPUH
MaccoIepeayu B CHCTEMax O CBOOOIHON U
HETIOJBYYKHOM rpaHuIiei pa3zena (a3; THIIOBbIE
MPOIIECCHl XUMUYECKON TEXHOJIOTHH,
COOTBETCTBYIOIIME allapaThl U METObI UX
pacuera,

OIIK-4.2 3Haet MeTo/1bl MOCTPOEHUS
SMITUPUYECKUX (CTATUCTHUECKUX ) U (PU3UKO-
XUMHUYECKUX (TCOPETUUCCKUX ) MOJIEICH XUMHKO-
TEXHOJIOTHYECKHUX MPOIECCOB,

OIIK-4.3 3HaeT MeTOAbI ONITUMHU3AINN XUMHUKO-
TEXHOJIOTHYECKHUX MPOIECCOB C MPUMEHEHUEM
AMITUPUYCCKUX U/WITH PU3HKO-XUMHUECKHUX
MOJICIIEH,

OIIK-4.4 3HaeT OCHOBHBIE TPUHIIUIIBI
OpraHU3aIi XUMHYECKOTO MPOU3BOJICTBA, €TO
HepapXuuecKol CTPYKTYpHI; o01Ire
3aKOHOMEPHOCTU XMMHUYECKUX TPOIIECCOB;
OCHOBHbBIE XUMHUYECKHE MMPOU3BOJICTBA,
OIIK-4.5 3HaeT 0OCHOBBI TEOPHUH MpoOIEecca B
XUMHUYECKOM PEAKTOPE, METOAOIOTUIO
HCCTIE0BaHUS B3aUMOJICUCTBHS TTPOLIECCOB
XUMHUYECKUX NIPEBPAILICHUM U SIBICHHI IepeHoca
Ha BCEX MaCIHITaOHBIX YPOBHAX, METOJIUKY
BBIOOpA peakTopa M pacyera mpolecca B HEM;
OCHOBHBIE PEAKIIMOHHBIE TIPOIIECCHI U PEAKTOPHI
XUMHUYECKON 1 HePTEeXUMHUECKON TEXHOJIOTHH,
OIIK-4.6 3HaeT OCHOBHBIE IOHSTHS TEOPUU
YIPABJICHUS TEXHOJOTUYECKUMHU MPOLECCAMU;
CTaTUYECKHE U JUHAMUYCCKHE XapaKTEPUCTHKN
00BEKTOB M 3BEHLEB YIPABJICHHSI; OCHOBHBIC
BHJIBI CUCTEM aBTOMATHYECKOTO PETYITHPOBAHUS
Y 3aKOHBI YIIPABJICHUS; TATIOBBIE CUCTEMBbI
ABTOMATHUYECKOTO YIPABJICHUS B XUMUYIECKOM
MIPOMBILIIIEHHOCTH; METOJIbI U CPEACTBA
JTUArHOCTUKHU ¥ KOHTPOJISI OCHOBHBIX
TEXHOJIOTMYECKHUX MMapaMeTPOB,

OIIK-4.7 YMeet onpenensatb xapakTep
JBHKCHUS KUIKOCTEH M ra30B; OCHOBHEIC
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XapaKTEPUCTUKHU MPOLIECCOB TEILIO- U
MaccoIlepeiauu; pacCYUTHIBATh TapaMeTpbl U
BEIOHMpATH anmapaTypy JJisi KOHKPETHOTO
XUMHKO-TEXHOJIOTHYECKOro mpolecca,
OIIK-4.8 YmeeT paccunThIBaTh OCHOBHBIE
XapaKTePUCTUKU XUMUYECKOTO TMpoliecca,
BBEIOMpATH PAlMOHAILHYIO CXEMY IPOU3BOJICTBA
3aJIaHHOTO MPOJIYKTa, OLIECHUBATh
TEXHOJOTHYECKYIO 2P (HEKTUBHOCTh
MIPOU3BO/JICTBA,

OIIK-4.9 YmMer BbIOpaTh THI pea Topa u
paccuuTaTh TEXHOJIOTUYECKUE TapaMeTphl IS
3a/IaHHOTO MPOIIECCa; ONMPEACTUThH TapaMeTPhI
HaWITydIllel OpraHu3aliy mpoiecca B
XUMHUYECKOM PEaKTOpE,

OIIK-4.10 YmMeeT onpeaensTh OCHOBHbBIE
CTaTUYECKHE U JUHAMUYECKUE XapaKTEPUCTHKU
00BEKTOB; BEIOUPATH PAIIHOHATBHYIO CUCTEMY
peryaupoBaHusi TEXHOJIOTUUECKOTO

rpolecca; BBIOUPaTh KOHKPETHBIE THIIBI
PUOOPOB IS JUATHOCTUKH XUMHUKO-
TEXHOJOTHYECKOro mpoliecca,

OIIK-4.11 YMeeT mpuMEHATh METOIbI
BBIYHUCIUTENbHON MaTeMaTUKU U
MaTeMaTUYeCKOM CTATUCTUKH JJIS
MOJIETTUPOBAHUS U ONTUMHU3ALNN XUMUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB,

OIIK-4.12 Brnaneer MeTogamMu TEXHOJIOTUYECKUX
pacyeToOB OTACIBHBIX y3JI0B XUMHYECKOTO
o0opynoBaHus,

OIIK-4.13 Brnageer npaBuiiaMy U CTaHAapTaMU
pa3paboTKU CXeM aBTOMaTH3aIUN
TEXHOJIOTHYECKHUX MPOIIECCOB,

OIIK-4.14 Brnageer MeToiaMu pacueTa u
aHaJM3a MPOIIECCOB B XUMUUECKUX pEaKkTopax,
onpeielIeHUsI TEXHOJOTUYECKHUX MTOKa3aTeNen
Ipolecca; METoAaMH BbIOOpa XUMUYECKUX
Peaxropos,

OIIK-4.15 Brnageetr MeToiamMu yrpaBiaeHUs
XUMHUKO-TEXHOJIOTHYECKHUMH CUCTEMaMH U
METOJaMH PETYIUPOBAHUS XUMHUKO-
TEXHOJIOTMUECKHUX MPOIIECCOB,

OIIK-4.16 BnaneeTt nakeTaMu MpUKIaTHBIX
MPOrpaMM I MOJICTTUPOBAHUST XHMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB,

OIIK-5.1 3HaeT OCHOBHBIE METO/IbI U TPUEMBI
po6ooTdopa u MPoOOMOATOTOBKH
aHAJIM3UPYEMbIX 00BEKTOB, METO/IbI PA3/ICICHUS
Y KOHIIEHTPUPOBAHMSI BEIIECTB,
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OIIK-5.2 3HaeT TeOpETUYECKUE OCHOBBI U
MIPUHITUATIBI XUMHYECKUX U (PU3UKO-XUMHUUYECKHUX
METOJIOB aHAIIN3a — IJEKTPOXUMHUICCKHUX,
CHEKTPATBHBIX, XPOMOTOTpadUIECKUX,
OIIK-5.3 3HaeT MeTObI UACHTH(PUKAITUI
MaTeMaTHYECKUX OMUCAHUN TEXHOIOTHYECKHX
MPOIIECCOB HA OCHOBE IKCIIEPUMEHTATBHBIX
JaHHBIX,

OIIK-5.4 YmMeer BbIOpaTh METO aHATN3a IS
3aJIaHHOM aHAJUTHYECKOM 3aJ1auH,

OIIK-5.5 YMmeeT npuMEHSITh METOIbI
BBIYMCIUTEIHLHOM MATEMAaTUKH U
MaTeMaTHYECKON CTaTUCTUKY /7151 00paboTKH
PE3yNIbTaTOB SKCIIEPUMEHTA,

OIIK-5.6 BaageeT MmeTomaMu MaTeMaTHIECKOM
CTaTUCTUKH ISl 00pabOTKH Pe3yabTaTOB
AKTUBHBIX U TACCHBHBIX IKCIICPUMEHTOB
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4.3 HpO(l)CCCHOHaJILHLIe KOMIICTCHIUHU BBINTYCKHUKOB U HHAUKATOPLI UX TOCTUKCHUS

OcHoBaHue
3agaua § OBLEKT HIH OBIACTE Koy u Kon u HaumeHnoBanue (mpodeccroHambHBII
npodecCHOHATBLHOM WHJIMKATOpa JOCTHXKEHHUS | CTaHJapT, aHAJIU3 OIbITA)
3HAHUS HanmeHoBanue 1K
NEITEILHOCTHU TIK O06001IeHHBIE TPYIOBBIC
byHKIIUU
Tun 3aga4 npogecCHOHAIbHOM 1eATEJILHOCTH: HAYYHO-HCCJIeI0BATEIbCKHU I

Beinonuenue XHUMHYECKOE, XUMUKO- IIK-1 Cniocoben ITK-1.1 3Haer nopsaok Amnanus TpeOoBaHU K
(byHIaMEHTAIbHBIX U TEXHOJIOTHYECKOe OCYIIECTBISTh OpraHu3aiuy, npodeccuoHaNbHBIM
MIPUKJIATHBIX padboT MIPOU3BOJICTBO; TEXHOJIOTHUECKUI MJIAHUPOBAHUS U KOMIIETCHIIMSIM,
MTOMCKOBOTO, MIPOLIECC B COOTBETCTBUM | MPOBEICHUS MPEIbSABISIEMBIM K
TEOPETHYECKOTO 1 CKBO3HBIE BUJIbI C perjIaMeHToOM U TEXHOJIOTHYECKOTO BBIITYCKHUKAM
AKCIIEPUMEHTAILHOTO npodeccuoHanbHOM WCIIOJIb30BAaTh mporecca. HaIpaBIJIEHUs TOJATOTOBKU
XapakTepa C UEIbI0 JIESITEIIBHOCTH B TEXHUYECKHE CPEACTBA [IK 1.2 Ymeer Ha PBIHKE TPy/a,
oTpeaeneHus MPOMBIIIJICHHOCTH (B JUISL U3MEPEHUSI OCHOBHBIX | MCIIOJIb30BATh 000011eHne 3apy0eKHOTO
TEXHUYECKUX chepe opraHuzanyu u rapamMeTpoB TEXHUYECKUE CPEICTBA OTIBITA, TPOBEICHUS
XapaKTepUCTHK HOBOI MPOBEJICHUS HAYYHO- TEXHOJOTHYECKOT0 JUTSL U3MEPEHUSI OCHOBHBIX | KOHCYJbTALUN C
TEXHUKH, a TAKXKE MCCJIEI0BATENbCKUX U MpoI1iecca, CBOUCTB ChIPhSl | TapaMETPOB BEIIYIIIUMHU
KOMIUIeKca paboT Mo OMBITHO- Y MPOAYKIIHH. TEXHOJIOTHYECKOTO paboToaTensamu,
pa3zpaboTke KOHCTPYKTOPCKHUX padoT B mpoiiecca, CBOUCTB ChIPhsl | 00bETMHEHUSIMU
TEXHOJIOTHYECKOM 00JacTH XMMHYECKOTO U Y MIPOJIYKLIHH. paboTonaTeneii orpaciu, B
JOKYMEHTALUH. XUMHKO- [1K-1.3 Bnaneer KOTOpOI BOCTpeOOBaHbI

TEXHOJIOTUYECKOTO
IIPOU3BO/ICTBA).

HaBBIKaMH OCYLIECTBIISTH
TEXHOJOTHYECKUH
IPOLECC B COOTBETCTBUU
C PErJIAMEHTOM.

[IK-2 'oToB n3y4ars
Hay4YHO-TEXHUYECKYIO
uH(pOpMaIHIo,
OTEUECTBEHHBIN U

[1K-2.1 3Haer nopsiiok
BBICTpAauBaHUs
JIOTUYECKUX
B3aUMOCBSI3EM MEXTY

BBIITYCKHHUKHU B paMKax
HaIpaBJICHHA IMOATOTOBKH.

[TpodeccuonanbHbIn
cranzaapt 40.011
«CrnenuanucT no Hay4Ho-
UCCIJIEI0BATEIbCKUM U
OTIBITHO-
KOHCTPYKTOPCKHUM
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3apyOeKHBIN OMBIT MO
TEMaTUKE UCCIICTOBAHMS -

pa3IMYHBIMH
JUTEPaTypHBIMU
HUCTOYHUKAMHU.

[IK-2.2 Ymeer
OCYIIECTBIISITH TIOUCK,
00paboTKy 1 aHAN3
Hay4YHO-TEXHUYECKON
nHpopMaIuu mo
PO(UITIO BHIMTOTHIEMON
paboThl, B TOM YHCIIE C
IPUMECHEHHUEM
COBPEMEHHBIX
TEXHOJIOTHIA.

[1K-2.3 Bnaneet
HABBIKAMU OOPAIIECHUS C
HAyYHOU U TEXHUYECKOU
JIUTEPATYPOl.

I1K-3 Cnocoben
MIPOBOINTH aHAIH3 CHIPHS,
MaTepUaIoB U TOTOBOM
TIPOJTYKITHH,
OCYIIIECTBISTH OLICHKY
pe3yJIbTaTOB aHATN3a

IIK-3.1 3HaeT OCHOBHEIC
MIPUHITUTIBI, METOJIBI U
(bOpMBI KOHTPOIIS
TEXHOJIOTHYECKOTO
mpoliecca U KauecTBa
MIPOIYKIIUH.

I1K-3.2 YMeeT oLleHUTE U
WHTEPIPETUPOBATH
MOJIyYEHHBIE PE3YyJIbTaThI.
I1K-3.3 Bnageer
COBPEMEHHBIMU
METOJaMH aHaJIn3a
CBIpbsl, MATEPUAJTIOB U
KadecTBa TOTOBOM

MPOJYKIIHH.

pa3paboTkam»,
YTBEPKICHHBIN MPHUKA30M
MuHnucrepcTBa Tpyaa u
COITMAITbHOW 3alUTHI
Poccuiickoit @enepanun
ot 04.03.2014 Ne 121 #,
O06o0061eHHas TpynoBas
byHKIHS

A. IlpoBenenue Hay4Ho-
UCCIIEIOBATCILCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboToOK 1O
OTACTHHBIM pazfesiamMm
TEMBI.

AJ/02.5. OcyecTBiienue
BBITTOJIHCHUS
HKCIIEPUMEHTOB H
oopmIIeHHS PE3yIIbTATOB
HCCIEA0BAHUN U
pa3paboToK.

(ypoBeHb KBaTH(UKAIITT
-5).
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I1K-4 Cnocoben
BBIOMPATh METO/T
Hay4YHOTO MCCIICIOBAHUS,
HCXOJIS1 N3 KOHKPETHBIX
3a/1a4, OpraHN30BbIBATH
€ro OCYIIECTBICHUE U
aHATM3HPOBATH
PE3YJIbTATHI

[IK-4.1 3naer
COBPEMEHHBIE IMOIXOJIbI K
HAyYHOMY
HCCIIEOBAHUIO.

[IK-4.2 Ymeer
0hOpPMIIATH MOTyYEHHBIC
pe3yIbTaThl B BUJE
0TYeTa, HAYYHOU
myOIMKaIuy, TOKIaIa.
I1K-4.3 Bnaneet
COBPEMEHHBIMH
MeToaaMHu 00paboTKH
JTAHHBIX.

ITK-5 Cnocoben
pa3pabarbIBaTh U
BHE/IPSTH
WHHOBAIIMOHHBIC
TEXHOJIOTHYECKUE
MPOIIECCHI B 00J1aCTH
MOJIy4eHUS U
WCIIOJIb30BAHUS
TYTOTIABKHUX
HEMETATUYCCKUX U
CHJIMKATHBIX MaTepHaJOB

[1K-5.1 3naer ¢uzuko-
XHUMHUYECKHE OCHOBBI
MOJTyYEHUS TYTOIJIaBKUX
HEMETAUTUYECKUX U
CUJIMKATHBIX
KOMITO3UITHOHHBIX
MaTepHaoB.

ITK-5.2 Ymeer
IIPOU3BO/IUTH MIOMCKOBBIE
paboThl 1 pazpaboTKu
HOBBIX METOIOB
MIPOM3BOJICTBA
TYTOTLIaBKUX
HEMETAUTUIECKUX U

CHJIMKATHBIX KOMIIO3HUTOB.

I1K-5.3 Bnaneert
METOJaMH MOJyYEeHUS
KOMITO3UIITNOHHBIX
MaTepHaoB.

Ananu3 TpeOoBaHUit K
podhecCHOHATTLHBIM
KOMIICTCHIIHSIM,
PEIbSBIAEMBIM K
BBIMTYCKHUKAM
HaTpaBJICHUS TOATOTOBKU
Ha PBIHKE TPYy/a,
0000111eHuEe 3apy0eKHOTO
OITBITA, IPOBEICHUS
KOHCYJIbTAIUH C
BEAYIIIUMHU
paboTonaTensamu,
00BbEeTUHEHHUSIMU
paboTonaTeneii orpaciu, B
KOTOpO BOCTpeOOBaHbI
BBIMYCKHUKHU B paMKax
HaIPaBJICHUS TTOJITOTOBKH.
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ITK-6 Criocoben
BBIOMPATh 00OpPYIOBaHHE
Y TEXHOJIOTHYECKUE
napaMeTpsI iporiecca Jis
MIPOU3BOJICTBA
HaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTEepPHAIIOB C 3aJJaHHBIMH
CBOWCTBaMHU

[IK-6.1 3naer
TEXHOIOTMYECKOE
obopyoBaHue U mpaBuiIa
€ro DKCILTyaTaIyu.
[1IK-6.2 Ymeet noabuparsb
TEXHOIOTHYECKHE
napameTpsl Ipoiiecca
MIPOM3BOJICTBA
TYTOIJIaBKUX
HEMETAJUIMYECKUX U
CUJIMKATHBIX
KOMITO3UILIMOHHBIX
MaTepHayioB.

[1K-6.3 Bnaneer
OCHOBaMH
MIPOCKTUPOBAHUS
TEXHOJIOTHYECKOM JINHUH
MIPOM3BOICTBA JJIS
MOJTyYSHUS
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepHualoB C 3aIaHHBIMU
CBOMCTBaMH.

[TpodeccrnonanbHbIi
cranzapt 40.011
«CrnenuanucT o Hay4Ho-
UCCIIEIOBATENLCKUM U
OTIBITHO-
KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKACHHBIN PUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIbHON 3aIUTHI
Poccuiickoit ®enepanun
ot 04.03.2014 Ne 121 #,
O06o0061IeHHas TpynoBas
byHKIUSA

A. IlpoBeneHue Hay4HO-
UCCIIEIOBATENLCKUX U
OIIBITHO-KOHCTPYKTOPCKUX
pa3paboToK 1O
OTAETHHBIM pa3/esiamMm
TEMBI.

AJ/02.5. OcyecTBiieHue
BBITIOJTHEHUS
IKCIIEPUMEHTOB U
odopmileHUs pe3yabTaTOB
HCCIEA0BAHUN U
pa3paboToK.

(ypoBeHb KBaTH(UKAIITT

5.

[TpodeccrnonanbHbIi
cranaapt 26.006
Cneumanucr no
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pa3paboTke
HaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX
MaTepHuaoB,
YTBEPKICHHBINA IPUKA30M
MuHucTepcTBa Tpyaa u
COLIMAJIbHOM 3aIIIUThI
Poccuiickoit deneparuu
ot 08.09.2015 Ne 604#;
O60061eHHas TpynoBas
byHKIUSA

B. Hayuno-texnuueckas
pa3paboTka u
METOIUYECKOE
COIIPOBOXJICHUE B
00J1aCTH CO3IaHuUsA
HAaHOCTPYKTYPHPOBAHHBIX
KOMITO3ULIMOHHBIX
MaTepUaJIOB.

B/04.6. Opranuzarnus
MPOBEJICHUS UCTIBITAHUI
TEXHOJIOTHYECKHX U
(YHKIIMOHATBHBIX
CBONCTB
HAaHOCTPYKTYPHPOBAHHBIX
KOMIIO3UIIMOHHBIX
MaTepUajoB.

(YpoBeHb KBanu(UKAIIH

~6).

[TpodeccuonanpHbIN
crangapt 40.046
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Crenuanuct
MIPOM3BOICTBA
HAHOCTPYKTYPHPOBAHHBIX
CBIPBEBBIX KEPAMUUYECKUX
Macc, yTBEPKICHHBIN
MpuKa3oM MHUHHCTEPCTBA
TpyAa U COLMaJIbHOU
3amuThl Poccuiickoit
®enepanuu ot 10.07.2014
Ne 450u

O06o0061IeHHas TpynoBas
byHKIUSA

C. Obecneuenue
TEXHOIOTHHU
MIPOU3BOJICTBA
HAHOCTPYKTYPHUPOBAHHBIX
CBIPBEBBIX KEPAMHUYCCKHX
Mmacc.

(ypoBeHb KBaTH(UKAIITT
—6).

[TpodeccrnonanbHbIit
crangapt 40.103
Cneunanuct
dhopmooOpazoBaHuUs
W3IEIUN U3
HaHOCTPYKTYPUPOBAHHBIX
KepaMHUYeCKHX Macc,
YTBEPKICHHBINA ITPUKA30M
MuHucrepcTBa Tpyaa u
COITMAJIbHOM 3aIIUTHI

29




Poccuiickoit @enepanun
ot 15.09.2015 Ne 6391
O06o0061eHHas TpynoBas
byHKIHS

C. Obecrieucnune
TEXHOJIOTUU
dbopMooOpa3oBaHUs U
00paboTKHU U3IeIui u3
HAHOCTPYKTYPHUPOBAHHBIX
KEepaMHUYECKHX Macc.

(YpoBeHb KBaJIM(DHUKAIAH
—6).

ITpodeccronanbHbIi
cranzapt 25.053
Crenyanyct o
pa3paboTke
HEMETAJIIMYECKUX
KOMITO3UIIUOHHBIX
MaTEpUaJIOB U MOKPBITUI
B PAKETHO-KOCMUYECKON
IIPOMBIIIIJIEHHOCTH,
YTBEPKICHHBINA ITPUKA30M
MunucrepcTBa Tpyna u
COITMAJIbHOM 3aIIUTHI
Poccuiickoit ®enepanuun
ot 03.09.2018 Ne 573H.
O06o061eHHas TpynoBas
byHKIHS

G IlpoBenenue Hay4HO-
AKCIIEPUMEHTAIbHBIX
UCCJIEOBAHUM 110
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oTpaboTke
CTICUATM3UPOBAHHBIX
apamMeTpoB
HEMETAJTNYECKUX
KOMITO3UITUOHHBIX
MaTepHajoB,
UCIIOJIb3YEMBIX JIJISI
MIPOU3BOJICTBA PAKETHO-
KOCMHUYECKHX KOMIUIEKCOB
U CHCTEM, TEXHOJIOTHH UX
MIPUMCHCHHUS

(YpoBeHb KBanu(UKaIMK

—6).
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5 AHHOTAIIUU PABOYUX MTPOI'PAMM JIMCHUIIJIUH, IPAKTUK U TUA
5.1 IucunnjuHbI 00s13aTeJIbHOM YacTH

AHHOTanus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«HOCTpaHHBIN A3BIK»

1 Heap AuCOMIUIMHBI — MPUOOPETEHUE 00YYAIOMUMHUCS 00IIeH, KOMMYHUKATUBHOW U
npodeCCHOHATBPHON KOMIIETCHLIMH, YpPOBEHb KOTOPBIX Ha OTHAENBHBIX JTamax S3bIKOBOM
MOATOTOBKMA  IO3BOJISIET  UCIOJIB30BaTh ~ MHOCTPAHHBIM  SI3bIK  MPAKTUYECKHM Kak B
npodeccCHoHaNbHOM (MTPOU3BOJCTBEHHOW W HAy4YHOW) MACSITENBbHOCTH, TaK W s Lenei
camMo00pa3zoBaHusl.

2 B pe3yabTaTe H3y4eHUs] JUCHHUILINHBI 00y4aIOIIUIICS 10JIKEH:

Obaaoams cleqyOMUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS |

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

3namo:

- OCHOBHBIE CIIOCOOBI ~ COYETAEMOCTH  JIEKCUUECKMX E€IUHUI] U  OCHOBHbIE
CJIIOBOOOPA30BaTEIbHBIE MOICTIH;

- pyccKue SKBUBAJIEHThI OCHOBHBIX CJIOB U BBIPAKEHUI PEUYH B ITPOLIECCE MEKINYHOCTHOTO
1 MEXKYJIbTYPHOTO B3aUMOJIEUCTBUS;

- OCHOBHBIE TIPUEMBI H METOBI peepUpOBaHUS U AaHHOTHPOBAHUS JIUTEPATYPHI;

- MACCUBHYI0 U aKTHUBHYIO JIEKCUKY, B TOM uHucjle OOLICHAYyYHYI0O U CIIELHATIbHYIO
TEPMHHOJIOTHI0, HEOOXOIUMYIO J1J1sl pabOThI HaJl TUIIOBBIMU TEKCTaMH;

- IpUeMBbI pabOThl C OPUTHHAILHON JINTEPATYPOl Ha HHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHAIBHOM JUTEPATypOll HA UHOCTPAHHOM SI3BIKE;

- paboTaTh CO ClIOBapeM;

- BECTH IIEPENUCKY HA N3Y4aEMOM S3BIKE C LENBI0 MEXINYHOCTHOTO U MEXKYJIbTYPHOTO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JIEATEIbHOCTh IPUMEHUTENBHO K cepe ObITOBON U MpodeccHoHaNbHOM
KOMMYHHKAIIH.

Braoemy:

- MHOCTPaHHBIM SI3bIKOM Ha YpOBHE MEXJIMYHOCTHOIO M MEXKYJIbTYPHOTO OOILIEHUS,
HaBbIKAMH M YMEHHUSMHM pPEUYEBOM JEATEIbHOCTH MPUMEHHUTEIbHO K cdepe OBITOBOH U
npodeccoHaIbHON KOMMYHUKAILIMU, OCHOBAMH ITyOIMYHOMN peyn;

- OCHOBaMHU pe(eprupoBaHUs U aHHOTUPOBAHUS JIUTEPATYPhl HA N3Y4a€MOM HHOCTPAHHOM
A3BIKE.

3 Kparkoe coaep:xaHue JUCUMILIHHbBI

Pa3nen 1. 'pammarnueckue U JIEKCHUECKUE TPYIHOCTH U3y4aeMOro s3bIKa.

11 CopsokeHue W W3MEHEHHE TIJ1aroia-cBsA3Kd B (OpMax HACTOSIIETO BPEMEHH.
Bunospemennsie popmsl ritaronoB. O6pazoBanue GopM IPOCTHIX, MPOAOKEHHBIX, EPHEKTHBIX
U nepPeKTHO-TPOJIOJKEHHBIX BPEMEH riarosia. BorpocurenbHble MPEeAIoKeHUsI B pa3IndHbIX
BpeMeHax. OOpa3oBaHue OTpUIATEIBHBIX (POPM TIJaroja B pa3IMUHbIX BpeMeHaXx.

1.3 Obpa3oBaHre MPOCTHIX, MPOAODKEHHBIX, MIEPPEKTHBIX BPEMEH TIIaroidbHBIX (OPM H
ynoTtpebnenue ¢opMm crpagarenbHoro 3anora.l.4. BugoBpemeHHble (OpPMBI  II1aroJoB.
OO6pa3oBaHre TPOCTHIX, MPOJOJIKEHHBIX, TEPPEKTHBIX U MEPPEKTHO-NPOJOIKEHHBIX BPEMEH.
BonpocurenbHble MpeiokeHus: B pa3NuuHbIX BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (HopM
[J1aroJia B pa3JIMuHbIX BPEMEHAX.

1.4 Tlpuuactus. [Ipudactust HacTodAero u npouesnero sBpemeru. [lepdexrusie popmbl
npuvacTsi. MecTo MpuvacTUil B MpeyIoKeHUH. AOCOIIOTHBIA MPUIACTHBIA 000POT.
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1.5 Undpunutus. @opmel nnpuauTHBA. [IpogomkeHHbI U neppeKTHBIM MHQUHUTHUB.
Oyukiuu uvHGUHUTHBA B mpemioxkeHun. OOpa3oBaHue u ynorpediieHne WHOUHUTHUBHBIX
000pOTOB THIIA «CIOXKHOE MOAJIEKALLEE) U «CIIOKHOE JTOTIOTHEHHUEY.

1.6 Mopanbabie rinaronbl. CTpykTypa mpeaiokenus. [IpuHIUMIBI c1oBOOOpa3oBaHUS.
Coxkparienus (a00peBuatypsi). O0o3HaueHue nathl [IpaBuna 4TeHUS XUMUYECKUX DJIEMEHTOB,
o0o3HayeHU U (HOpMyNT HEOPraHMYECKUX COCIWHEHUN M YpaBHEHUN XUMHYECKHX pEeaKlUu.
[TpaBuiia ureHus enuHuL u3mepenus. [lpaBuna yTeHNss HAMMEHOBAaHUI OCHOBHBIX OPraHUUYECKUX
COCTUHEHUN.

Pa3nen 2. PazBuTre HaBBIKOB UTEHUS] TEMATUYECKUX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B crienagbHOCTh

2.1.2. JI.1. MennaeneeB

2.1.3. PXTY um. J1.11. MenneneeBa

2.1.4. Hayka v Hay4Hble METO/Ibl, HAYyYHbIE CTAThU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUU

2.1.6. XumMuyeckoe npeanpusiTue

2.1.7. Xumnueckas naboparopust. TexHuka 6e3onacHOCTH B jaboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopun

2.1.8. Xumus Oymymiero.

2.1.9. buotexnonorus PapmaneBTUYECKUE MPOU3BOACTBA.

2.1.10. 3enenas xumusi. [Ipo6emMbl SKOJIOTHH.

2.2 Tlonsatue o Bumax ureHus. [IpocMoTpoBoe yTeHHEe Ha MpUMEpax TEKCTOB O XHWMHUH,
H.N. Menneneese, PXTY um, /.. Menneneena.

AXTUBU3AIUS JIEKCUKU IPOYMTAHHBIX TEKCTOB.

2.3 H3zydaromiee YTEHHE HAyYHbIX W HAyYHO-TIONMYJSPHBIX TEKCTOB 10 BbIOpaHHOU
CHeLMaTbHOCTH Ha IpuMepe TekcToB: «Hayka W HaydyHble METOMABI», «XHUMHUYECKOE
npennpustie», «CoBpeMEHHbIE HWHXKEHEPHbIE TEXHOJOTUN», «XUMHUYECKas JiabopaTopusl.
Texnuka Oe3onmacHocTH B jabopaTopuu. M3MepeHuss B XMMUYECKOH J1abOpaTopuu», «XUMHs
Oynymero. CoBpeMeHHbIE TEHACHIIMY Pa3BUTHS HayKu», «buorexnonorus. GapmarieBTH4ECKHe
IPOM3BOJICTBAY, «3eieHas XxuMus. [IpoGieMbl H5KOIOTHIY.

Jlekcuueckre  OCOOEHHOCTH  TEKCTOB  HAYYHO-TEXHHYECKOM  HaIpaBJIEHHOCTH.
TepMHUHONOTHS HAYYHO-TEXHUYECKOHN JINTEPAaTyphl HA U3y4aeMOM SI3bIKE.

Paznen 3. IlpakTtuka ycTHOW peun

3.1 IlpakTrka yCTHOM peuu MO TEMaM:

3.1.1. «I'oBopuM 0 cebe, 0 cBoei Oyaymiei mpodeccun,

3.1.2. «Moil yHHUBEPCUTETY,

3.1.3. «YHUBEPCUTETCKUN KaMITyC)»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHosnoru4eckas peub 1mo TemMe «o cebe u o Oymymei mpodeccumn». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOH peyH.

3.3 PeueBoif ATHKET TIOBCETHEBHOTO OOIIEHHUS (3HAKOMCTBO, IpEACTaBIIECHUE,
YCTAHOBJICHHE M TOJIep’KaHHe KOHTAKTa, 3alpoc U cooOlleHue MHPopMaluu, No0yxKIeHHe K
NeNCTBHIO, BBIpaXKEHNE IPOCKOBI, COTJIacusl).

Oco6eHHOCTH IUATOTUYECKON pedr 1O MPOIEHHBIM TeMaM.

Paznen 4. OcoGeHHOCTH sI3bIKa CIIEUATIBHOCTH

I'pammaTudeckre TPy THOCTH S3bIKA CIIEIUATBHOCTH:

4.1. I'paMMaTHU4ECKHE U JIEKCHYECKUE TPYAHOCTH SA3bIKA CIICIIUATBbHOCTHU:

Paznuunble BapuaHThI NIEpeBOIa MPUYACTHN Ha pycckuid sA3bIK. [IpuyacTHRIE 000POTHI U
MPUEMBI UX NIEPEBOJa HA PYCCKUM S3BIK.
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4.2. CocnararenbHoe HakjoHeHHe. DopMbl cocnaraTebHOIO HAaKJIOHEHUS B M3y4aeMOM
A3blke. MoJasibHble IJ1arojbl MU MX MCIOJIb30BAHHE B HPEUIOKEHUSX B cocaraTelbHOM
HAaKJIOHEHUU. THUIBI YCIOBHBIX MpeUIOKEHUN. DBapuaHTbl ImepeBoAa NPEIJIOKEHHU B
cocaraTeJIbHOM HaKJIOHEHMHM U YCJIOBHBIX MpeiokeHuil. Ilopsgok cioB B NpeAsiOKEHHH.
OMpaTHuecKue KOHCTPYKIUH.

4.3. N3ydyeHue mpaBui MepeBoJa pa3iMyHbBIX (OpPM HMHOUHUTHBA U WHOUHUTHUBHBIX
000pOTOB HA PYCCKUM SA3BIK.

4.4 N3yyaroliee YTEHUE TEKCTOB 10 TEMATHKE:

1) «JIaGoparopusi»

2) «I3MepeHus B XUMUYECKOM J1ab0paToprm.

CTunucTruecKkue OCOOCHHOCTH  CHEIHMATIbHOH HAYyYHO-TEXHUYECKOW JIUTEpaTypBhl.
Opranuszauus paboTel CcO choeuualbHbIMU cioBapsimu. [loHatue o pedepupoBaHud U
AHHOTHPOBAHUU TEKCTOB 10 crieruanbHoCTH. [lonck HoBo nH(OopMaIu pu paboTe ¢ TeKCTaMu
U3 TEepPUOJMYECKUX U3AaHUH M MOHOrpaduil, HWHCTPYKUMH, NPOCHEKTOB U CIPABOYHOM
JUTEPaTyphl [0 pacCMaTPUBAEMOI TEMAaTUKE.

4 O0beM yueOHOH THCHHMIIINHBI

Cemectp CemecTtp
Bceero
Bz yueGHoii pabots! 1 cemectp 2 cemecTp 3 cemecTp 4 cemecTp
3E Axan. 3E Axan. 3E Axan. 3E Axag. 3E Axan.
q. q. 9. 9. q.
Oo6masn
TPYA0EMKOCTh 90| 324 | 20| 720 | 20 | 720 | 20 | 72,0 | 3,0 | 108,0
AUCHUTLTHHBI
KonrakTHas padora
— ayIMTOPHbIE 08| 32 |022| 80 |022| 80 |022| 80 |0,22| 8,0
3aHAATHSA:
[IpaxkTrueckue

088| 32 (022 80 |022| 80 |022| 80 |0,22| 8,0
3anstus (I13)

CamocroaTeabHas

pabora 787 | 283 |1,78| 64 [1,78| 64 |178| 64 |253| 91,0

KonraktHas
CaMOCTOSITENbHAs 0,6 0,2 0,2 0,2
pabota

7,87 1,78 1,78 1,78 2,53

CaMocTosTenbHOE
W3YYCHHE Pa3/eiioB 191,4 63,8 63,8 63,8 91,0

JAUCITUITIIMHBI

Buabl koHTpOJIA:

Bua konTposs u3
i

JIK3aMeH 025| 90 - - - - - - 025| 90

KonrakTHas padota —
MIPOMEKYTOUHAS 025| 04 - - - - - - 025| 04
aTTecTanus
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Iloaroroska k
SK3aMEHY.

8,6

8,6

Bujg urorosoro
KOHTPOJIA:

3auer

3auer

3auer

IK3aMeH

Bun yueOnom
paboThl

Bcero

Cemectp

Cemectp

1 cemectp

2 cemecTp

3 cemectp

4 cemecTtp

3E

AcTp.

3E
9.

Actp.

Actp.
q.

3E

3E
q.

Actp.

Actp.
4.

3E

O6mas
TPYAOEMKOCTh
JUCLIUILINHBI

9,0

243

2,0 | 54,0

20 | 54,0

20 | 54,0

30 | 81,0

KontakTHas
pabora —
ayJAUTOPHbIE
3aHATHA:

0,88

24

0,22 | 6,0

0,22 | 6,0

0,22 | 6,0

0,22 6,0

IIpaktuueckue
3ansrus (I13)

0,88

24

0,22 | 6,0

0,22 | 6,0

0,22 | 6,0

0,22 6,0

CamocTosiTeJaLHAs
pabora

7,87

212,25

1,78 | 48

1,78 | 48

1,78 | 48

2,53 | 68,25

KonrakTHas
CaMOCTOSITENbHAs
pabota

CaMoCTOSITENbHOE
H3y4YECHHUE Pa3lIeiIOB
NUCHUTILINHEI

7,87

0,45

143,55

0,15

1,78
48,85

0,15

1,78
48,85

0,15

1,78
48,85

2,53
68,25

Buabl koHTpOJIA:

Bua konuTpoJs u3
Y11

IK3aMeH

0,25

6,75

0,25 | 6,75

KonraktHast pabota
—  IIPOMEXYTOYHAs
aTTecTanus

0,25

Iloxroroska k
9K3aMEHY.

0,3

6,45

0,3
0,25

6,45

By urorosoro
KOHTPOJISL:

3auer

3auyer

3ayer

IK3aMeH

AHHOTanus padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«Hcropus (mcropus Poccnu, Bceod1as ucropusi)»

1 Heab aucuunanHbl — GOPMUPOBAHUE Y CTYJEHTOB LIEJIOCTHOTO IMpEICTaBICHUs 00
UCTOpUYECKOM IpouuioM Poccun, ee MecTe BO BCEMHUPHO-UCTOPUYECKOM IIPOLIECCE.
2 B pe3yjbTaTe H3yYeHUs TUCHHUILUIMHBI 00yYAIOIIUIACH T0JIKEH

Obnaoamo CJICAYIOIUMU KOMIICTCHIIUAMU U HUHAUKATOPAMU UX NOCTHIKCHUA!
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VK-5.1, VK-5.2, VK-5.3, VK-5.6, VK-5.7, VK-5.11, YK-5.12, VK-5.13.

3namy:

— OCHOBHBIE HalpaBJIEHUs, IPOOJIEMBI U METO/Ibl HCTOPUUECKON HAYKHU;

— OCHOBHBIE 3Tallbl U KIIOYEBBIE COOBITHS HcTopuu Poccuum u mupa; 0coOeHHOCTH
PasBUTHS POCCHICKOTO TOCYIApCTBA, BBINAIOLIMXCS JEATENCH OTeYeCTBEHHOW M BceoOIei
UCTOpUHU.

Ymemn:

— COOTHOCHTH OOLIME HCTOPUYECKHE IPOLECCHl U OTHENIbHbIe (aKThl; BBIABIATH
CYIIECTBEHHBIE YEPThl HCTOPUYECKHX IPOLIECCOB, SIBICHUH W COOBITHIA; aHATU3UPOBATH
COLMAJIbHO-3HaYMMBbIE ITPOOJIEMBI;

— (¢GopMyIHpOBaTh W APryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO MO3HMIMIO II0
Pas3IMYHBIM NIPOOIIEMaM UCTOPHH.

Braoemw:

— NpeACTaBICHUAMHU 00 HCTOPUU KaK HayKe, €€ MECTE B CUCTEME 'YMAaHUTAPHOI'O 3HAHUS;

— NPEJCTaBICHUSMU 00 OCHOBHBIX ATANax B UCTOPUM YEJIOBEUECTBA U UX XPOHOJIOTHUY;

— KaTeropuajJbHO-TIOHATUHHBIM alnapaToM U3y4aeMou JUCLUIUINHBL,

— HaBbIKAMM aHaJIM3a UICTOPUUYECKUX UCTOYHUKOB.

3 Kpartkoe coep:kanue JMCHHIIIHHbI

Paznen 1. Hcropussi B cucTeMe COLMAJBHO-TYMAHMTAPHBIX HayK. OCHOBBI
MeTOJ0JI0THH MCTOpPUYecKOoH Hayku. Oco0eHHOCTH CTAHOBJIEHHSI TOCYJIAPCTBEHHOCTH B
Poccun mo cpaBHeHHIO ¢ eBPONECHCKAMHI PAHHECPEeIHEBEKOBBIMH IOCy1apCTBaMHU.

1. 1. Mecto ucropuu B cucreMe Hayk. /[peBHeiillee mpouuioe 4ejloBe4ecTBa M
nepsbie MBUJIM3anuM. [Ipeamer ncropudeckoir Hayku. Posb Teopuu B MO3HAaHUM MPOLLIOTO.
CymHocTb, (opMbl, GYHKIMU HCTOpUYECKOro 3HaHUA. [IOHSATHE MCTOPUYECKOrO HCTOYHMKA,
KJaccu(uKalus HUCTOPUYECKMX HCTOYHMKOB. Mcrtopus Poccum — HeoTbemsiemas 4YacTh
BCEMUPHON UCTOPHH; 00111ee 1 0COOEHHOE B HCTOPUYECKOM Pa3BUTHUU.

Antponorene3. Heonutnueckas peomtonus. CoumanbHelii  cTpoil. PasnokeHune
nepBoObITHOM OOmMHBL. [{uBunuzamuu [IpeBnero Bocroka. ['ocynapcTBa antuunoct. Hapobt
U JpeBHENINE rocyaapcTsa Ha Teppuropun Poccun. OtHorenes cnassH. Benukoe Ilepecenenue
HapoioB B |II-1V BB.

Tpaauumonnsle  ¢GoOpMBI  COIMAIBHOM  OpraHM3allid  €BpPONEHCKUX HapoJOB B
JIOTOCYTapCTBEHHBIN NEpHOJ. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOM TI'OCYJapCTBEHHOCTH B
Espore.

OTHOKYJBTYpHBIE M COLIMAJIBHO-TIOJUTUYECKHE IPOLECCHl CTAHOBIIEHUS POCCHUHCKON
rocygapctBeHHOCTH. Hauvamo poccuiickoi rocynapctBeHHOCTH. [lpeBHsisi Pycw. Ilpunsatue
XPHUCTUAHCTBA.

1.2. Cpennue Beka. MecCTO CpETHEBEKOBBSI BO BCEMHPHO-HCTOPHUYECKOM TIPOIIECCE.
Pycckue 3emnu B XII-XIII BB. MoHrono-ratapckoe HamecTsue Ha Pycs. DkcraHcus B 3anaiHble
Y CEBEpO-3alaJHble PyCCKUE 3eMIIA. Bennkoe KHKECTBO JINTOBCKOE U Pycckoe rocynapcrso.

CknasiplBaHME OCHOB HAIIMOHAJIBHBIX rocyaapcTB B 3amajnHoir EBpome. OOGpa3oBanue
Poccuiickoro rocygapcTa, €ro ICTOPHYECKOE 3HAUEHHUE.

1.3. Hooe Bpems. VY wucrokoB HoBoro Bpemenu. OcoOEHHOCTH COCIIOBHO-
npencraBuTesnbHON MoHapxuu B EBpome m Poccun. Hauano XVII Beka — smoxa BceoOruero
espornelickoro kpusuca. Poccus B XVI B. - XVII BB. CHHXPOHHOCTb KPU3UCHBIX CUTyallUl B
pas3HbIX cTpa”ax. «CmyTHOE BpeMs» B Poccuu.

I'enesuc kamutanusma. Ero ¢opmel u cocymiectBoBaHue ¢ 3neMeHTaMu (heonanuszma.
Oco0eHHOCTH pa3IMYHBIX PEermoHoB EBpombl. DopmupoBaHne MupoBoro pwiHKa. [logbem
MaHy(paKTypHOTo pou3BoAcTBa. PopMUpOBaHNE BHYTPEHHUX PHIHKOB.
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I'enesuc camonepxkasusi B Poccun. «Bropoe m3nanue» kpenoctHuuectBa — CobopHOE
yinoxenue 1649 r. u opuandeckoe opopMiieHHe KpenocTHOro mpasa. Cekynspu3anusi pycCcKou
KYJIbTYpHI.

Pa3nea 2. Or HoBoro k HoBeilimemy Bpemenn. Poccuiickass umnepus B XVIII —
Hayajie XX B.

2.1. XVIII Bek — BeK MOJepHU3ALHUM U TNpocBeuleHus. VaeliHple u colMagIbHO-
nosutudeckre ucToku [Ipocsemenus. OCHOBHbIE YEPTHI IPOCBETUTEIBCKOM UAECOIOIMH: YETI0BEK
U TOCYIapCTBO, «ECTECTBEHHOE IIPaBOY», 3THKA. Mies nmporpecca Kak rocrnoACTBYIOEE TCUCHHE B
00I11eCTBEHHON MBICIIH.

Pedopmbr Ilerpa I xak mepBasi MOMBITKA MOJEPHU3ALUHU CTPAHBL, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoii umnepun. OCHOBHBIE HaIIpaBJICHHS «EBPOIEU3alMN» CTPAHBIL.
DBOIIONNS COMMANIBHON CTPYKTYpHI oOmiectBa. [lanpHeiimee pacmmpenue rpanun Poccuiickoit
umnepun. Poccust B smoxy mpocsemieHHoro abcomtotusma. Poccust u Epona B XVIII Beke.
N3MeHeHus: B MEXAYHAPOIHOM IMOJ0KEHUU POCCUIICKON UMITEpUH.

2.2. XIX croserune. IlpombinuieHHBIH TepeBOpoT B EBpore m Poccuu: oOmiee u
ocobeHHoe. Baxneiiue ycinoBus nepexona Poccuu k MHycTpuaibHOMY OOIIECTBY — PELLIEHUE
KPECTBhSIHCKOTO BOIIPOCA U OTPAaHUUYEHUE caMOJepKaBus. [UIMTEIbHOCTD, HENOCIEA0BATENbHOCTD,
UKIMYHOCTH Tporecca OypxkyaszHoro pedopmupoBanus. EBponeiickas pesomonus 1848—-1849
rr. toru, 3HaueHne, ICTOPUUYECKNE TIOCIEACTBHS.

Pons cyOnexTHBHOTO (hakTopa B mpeoposneHnu orcraBanus. Pedopmer XIX Beka, ux
snauyenne. O01ecTBEHHEIE ABMKeHUA B XIX Beke.

2.3. Poccusi 1 MuUp Ha py0erke BeKOB: KPU3UCHI pa3BuTUsI. O0IIME UTOTH POCCHICKOM
MOJEpHU3alnU K Hayany XX Beka.

CootHomenne nonutuyeckux cui B Poccum B Hauane XX Beka. Hapactanue kpusuca
camoznepxaBus. IlepBas poccuiickas peBomonusa. OOpa3oBaHHe MOJIUTUYECKUX MAPTHH.
I'ocynapcTBeHHass nyma Hagasia XX BeKa Kak IIEPBBIM OIBIT POCCUICKOIO IapilaMEeHTapu3Ma.
CronpinuHckas arpapHas pedopma. IlepBas mupoBass BoifHa u ywactue B Heil Poccum.
®eBpanbckas peBostonus 1917r. u KopeHHbIE U3MEHEHUS B TOJIUTHYECKOH JKU3HHU CTPAHBI.

Pa3nen 3. BcemupHo-ucropudecknii npouece 1 XX Bek. OT COBETCKOro rocyiapcraa
Kk coBpeMeHHOH Poccuu. OCHOBHBbIE TeHAEHLUHHM MHPOBOI0 Pa3BUTUS HA COBPEMEHHOM
Jrare.

3. 1. Hayano HoBeiimero Bpemenu. GopMupoBaHHE W CYNIHOCTh COBETCKOTO CTPOSL.
MapkcusM Kak HA€0JIOTHYecKas OCHOBAa PEBOJIOIMOHHBIX NpeoOpa3oBaHUl M poccuiickue
peamuu. IlogroroBka u mobema OKTAOphCKOro BoOpykeHHOro Bocctanust B Ilerporpaze. II
Bceepoccuiickuii cbe3n COBETOB M €ro pemieHus. JKOHOMHUYECKAas W COUMaIbHAs TOJUTHKA
OO0JIBIIICBUKOB.

Hroru nepBoii MUpOBOi BOIHBL. Bepcanbckast cuctemMa MeXIyHapOIHBIX OTHOIIEHU.

I'paxxnanckas BoWHa W uWHOcTpaHHass wuHTepBeHuus. Cynpba u 3Hauenue HOIla.
YTBepxKaeHue ogHONapTUMHONW monuTuyeckon cuctembl. O6pazoBanne CCCP. [lonurnueckas
6ops0a B maptuu u rocynapcrse. CCCP B roas! nepsbix nsatuierok (koner 20-x rr. — 30-e rT.).

MupoBoit 3koHOMHUYecKkH Kpusznc 1929-1933  rr. m BapuaHTBl BBIXOJA W3 HETO.
Toranurapusm B EBpone. dopmupoBanue pexuma JIHUHOM Binacth CranuHa M KOMaHAHO-
aIMUHUCTPAaTUBHON cHUCTeMBI ympasieHus rocynapctBoM. Konctutynms CCCP 1936 r.
Buemnsis nonutuka CCCP B 20-30-¢ rr. [estensHocTh KomMunTEpHA.

3.2. Bropast MupoBas Boiina. Besimkasi OTeuecTBeHHasi BoiiHa: «be3 cpoka 1aBHOCTHY.
MockBa u MockoBckas obmnacth B roabl Bemmkoit OTeuecTBeHHON BOWHBL. OCHOBHBIE 3Tallbl
Benukoi OtedecTBeHHOM BOiTHBI. KOpeHHOM MepenioM B X0€ BOMHBI.

CoBerckuii ThT B roAsl BOiHBI. boppba B Thbuly Bpara. IlapTu3aHckoe ABHXKEHHE.
UYenoBevyeckre U MaTepUalIbHbIE MOTEPH B XOJT BOWHBI.
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Pemarommii Bknag Coserckoro Coro3a B pasrpoM (ammusma. HropaOeprekuii mporecc Haa
HAI[UCTCKUMH BOCHHBIMH MPECTYIMHUKAMU. Xa0apOBCKUI IIpoIieCC.

3. 3. CCCP u mup c nocjieBoeHHOro nepuojaa a0 1991 r. Mi3smeHeHe COOTHOIIICHUST CHTT
B MHUpE IOCJIe€ BTOPOil MUpPOBOM BoMHBI. Havaiio «xonmogHoit BoWHBD. «/lokTpuHa TpymdsHa» u
«[Inan Mapmamnay. @opMupoBaHue OUMOISIPHOTO MHUpPA. B3aMMOOTHOIIEHUS CO CTpaHaMu
«HapomHoi neMokpatum». Co3manume CoBera HPKOHOMHYECKON B3ammorioMornn. KoHQMKT ¢
IOrocnaBueii. Opranuzanus CesepoaTiiantudyeckoro jporosopa (HATO). Coznanue
Opranuzanun Bapiasckoro goroopa. Boitna B Kopee. TpyaHocTH MOCIEBOEHHOIO pa3BUTHUSA
CCCP. VYxecroueHHE IOJUTUYECKOTO peXHMAa WU HIACOJOTMYECKOro KOHTpois. IllombiTkn
O0OHOBIIEHUS «TocylaapcTBeHHOTO cormanmm3May. XX cbe3n KIICC u ocyxkaeHuwe KyibTa
mnaHocTr CranuHa. «OTTenens» B TyXOBHOU cdepe.

DOkoHomHuueckne pegopmbl cepenuHbl 60-X T0A0B, NPUYUHBI UX HE3aBEPUICHHOCTH.
«[l"ocymapctBo OnaroneHctBus». IV u V PecniyOnmka Bo ®pannuu. ObpasoBanue u Pazpurue
OPI'. «OxoHoMHueckoe uyno» Anonun. Pacnan xonoHuanbHOM cucteMbl. HeokoHcepBaTH3M
BenmukoOpuranuu. Peiironomuka B CIIIA.

Hapacranue xpu3ucHBIX sIBJICHUN B coBeTCKOM oOrmiectBe B 70-e — cepenune 80-Xx roaos.
Hosas Konctutynus CCCP. Konnenmus «pa3uroro couuranuzma». Baemsss nonutuka CCCP
B KoHIIe 60-x Hayase 80-X IT.: OT pa3psAaKu K 00OCTPEHUIO0 MEXKAYHAPOAHONH OOCTAaHOBKH.

«Ilepectpoiika»: CylIIHOCTb, LIEIH, 33/1a4U, OCHOBHBIE 3TaIbl, pe3ynbTarsl. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHbBIE TeHIEHIIMA MHPOBOI0 Pa3BUTHS HA COBpeMeHHOM dTane. CTaHOBJIeHHe
HOBOIi poccuiickoil rocymapcrBeHnoctu (¢ 1991- mo Hactosmiee Bpewmsi). JluGepanbHas
KOHIICTIIIUST POCCUHCKUX pedopM: epexo K peIHKY, (hopMUpOBaHHE I'paXkIaHCKOTO 00IIecTBa 1
npaBoBoro rocynapcersa. «lllokoBas Tepanus» s3koHOMUYeckux pedopM B Hayane 90-x rojos.
Koncturynus Poccuiickoit ®enepanun 1993r. Mexxnanunonanbsble oTHomeHus. [Tomutuueckue
napTUM U oOlLIecTBeHHbIE JBMXKEHUs Poccum Ha coBpemeHHoOM »JTame. Poccus Ha myTH
MoJepHH3auu. Poccus B cucTeMe MUPOBOM SKOHOMUKH U MEXIYHAPOJHBIX CBsA3eil. MHUpOBOM
skoHoMuueckuil kpusuc 2008—2011 rr. HoBble reonomtudeckoe peajini B MUPE U UX BIIUSHUE
Ha BHEIIHIOW NOIUTUKY Poccuiickoil @enepanuu. ['1odanpHbie poOIeMbl COBPEMEHHOCTH.

4 O0bem yueOHOH TUCHMIIINHBI.

O0beM TUCHUTLINHBI

Buj yueOHoit padoThI

3F Axkan. | Actp.
4. 4.
O0mas TpPyA0eMKOCTh JMCIHILIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,28 10 7,5
Jleknun 0,17 6 45
IpakTuyeckue 3ausitus (I13) 0,11 4 3
CamocrosiTeJibHAasi pa6oTa 3,47 125 93,75
KonTakTHas camocTosiTeibHasA padoTa - -
CamocTrosiTe/IbHOE U3YUYeHHE Pa3/ie 0B IUCUMIUINHBI (U1u 3,47
Ny 125 93,75
opyzue 6udbl CAMOCHOAMENbHOU PAOOmbl)
Bua konTpos:
JK3aMeH 0,25 9 6,75
KonTakTHas padoTa — mpoMe;KyTOYHAasi aTTecTalus 0,4 0,3
0,25
IloaroroBka K IK3aMeHy. 8,6 6,45

Buja uToroBoro KOHTpoOJIsi: IK3aMeH
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AHHOTanusa padoyeil mMporpaMMbl TUCHHUILTAHBI
«IIpaBoBeneHue»

1 Heap AucHUIMHBI — OBJIAICHHE OCHOBAMH IIPABOBBIX 3HAHMI;, POPMUPOBAHUE OCHOB
IPaBOBOM KyJIbTYPbI U IPAaBOMEPHOTO MOBEAEHHS I'PAXKIaHUHA CTPaHBbI.

2 B pe3yjbTaTe H3y4eHHs! AMCUHMILIMHBI 00YYaIOIIMIACS J0JKeH:

OO6nanath claeayrOIUMI KOMIETEHIUSIMH ¥ HHIUKATOPaMU MX JOCTHKECHUS:

VK-11.1, VK-11.2, YK-11.3, OIIK-3.3, OIIK-3.9, OIIK-3.10, OIIK-3.13,

3nams:

— OCHOBBI POCCUICKOM MPaBOBOI CUCTEMBI U POCCUHUCKOTO 3aKOHOAATEIHCTBA, OCHOBBI
OpraHu3alyy U GyHKIIMOHUPOBAHUS CYACOHBIX U HHBIX MTPABOIPUMEHUTEIbHBIX U
IMPaBOOXPAHUTECIIbHBIX OPIraHOB;

— [IPaBOBbIE U HPABCTBEHHO-3THUYECKHE HOPMBI B chepe MpodecCHOHANBHOMN eI TeNbHOCTH;

— [IPaBOBbIE HOPMBI, PETYIUPYIOIUE OTHOIIEHHE YeJIOBEKA K YeJIOBEKY, OOILECTBY,
OKpYKaloleH cpere;

— IIpaBa U 00SI3aHHOCTH T'PAXKIAHHUHA,

— OCHOBBI TPYJOBOTO 3aKOHOJATEIbCTBA;

— OCHOBBI X03HCTBEHHOTO TIPaBa;

— OCHOBHBIE HaIPaBJICHUs aHTUKOPPYIIIMOHHOHN NesTeNbHOCTH B PD

Ymemuo:

— HCIIOJIb30BATh 3THUYECKUE U NPABOBBIE HOPMBI, PETyJIHPYIOIINE OTHOLICHUE YeI0BeKa K
4eJI0BEKY, OOIIECTBY, OKpYXKarolllel cpeie, UCIOIb30BaTh IpaBa U CBOOOIbI YeI0BeKa U
rpakIaHMHA ITPU pa3pabOTKe COLUATIBHBIX IPOESKTOB;

— HCTIOJIb30BATh U COCTABIIATh HOPMATHUBHBIE U PABOBbIE JOKYMEHTHI, OTHOCAIINECS K
npodecCUOHANBHOM AESITEeNIbHOCTH, MPEANPHUHUMATH HEOOXOJUMBbIE MEPhI K BOCCTAHOBIICHHUIO
HapYyIICHHBIX [IPaB;

— peaan30BbIBATh IpaBa U CBOOOIBI YEIOBEKA U IPaXIaHMHA B PA3IMYHBIX cepax

KHU3HEIESTEIbHOCTH.

Braoemy:

— HaBBIKAMU [TPUMEHEHUS 3aKOHOATENbCTBA MPU PEILICHUH MPAKTUYECKUX 3a/1a4.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pa3nen 1. OcHOBBI TEOpUM rOCyIapCTBa U MpaBa

1.1 OcHOBBI TEOpHHU TOCyapCTBa

1.2 OcHOBHI TEOpHUU TIpaBa

Paznen 2. Otpacnu myOau4HOTo mpasa

2.1 OCHOBBI KOHCTUTYIIMOHHOTO ITPaBa

2.2 OCHOBBI aIMUHUCTPATUBHOIO IIpaBa

2.3 OCHOBBI YTOJIOBHOT'O ITpaBa

2.4 Koppymnuus Kak COLMaIbHOE U MPAaBOBOE SIBICHUE B COBPEMEHHOM 00IIIeCTBE

2.5 OCHOBBI 3KOJIOTHYECKOTO IIpaBa

2.6 HopMmaTuBHOE IPaBOBOE PEryJIMpPOBaHUE 3AIIUTHI WH(popManuu. [IpaBoBbIE OCHOBBI
3alIUThl TOCYAAPCTBEHHOM TATHBI

Pasnen 3. Otpacnu yacTHOrO npaBa

3.1. I'paxxmancKoe MpaBo: OCHOBHBIE TIOJIOKEHUS OOIIEH YacTH.

3.2. ABTOpCKOE M IaTEHTHOE IPABO U IIPaBOBasl 3aIlUTa PE3YJIbTaTOB UHTEIUIEKTYaIbHOM.

3.3. OCHOBBI X035UCTBEHHOTO (IIPEANTPUHUMATEIBCKOTO) IIPaBa.

3.4. OCHOBBI CEMEMHOTO MpaBa

3.5. OCHOBBI TPYJOBOTO MpaBa

Paznen 4. OcoGeHHOCTH TIPABOBOTO PETYIMPOBAHUS MPOPECCUOHATBHOM EATETLHOCTH B
OTJIENBHBIX OTPACIAX XMMHYECKON IPOMBIIUICHHOCTH
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4.1 OcHOBBI HAaIMOHAIBHOM  OE30MACHOCTH, TOCYAAPCTBEHHOW TMOJUTUKH U
3aKOHOJATEIbCTBO B 00JaCTH 00eCTIeUeHus AEPHOM U paluallMOHHON 0€3011acHOCTH.

4.2 OcoOeHHOCTH TMPaBOBOTO pEryJIMpOBaHUS Tpyda pabOTHUKOB XMMHUYECKOH
IPOMBIIIJICHHOCTH.

4.3 HopmatuBHO-TIpaBoBasi 0a3za pEryJHpOBaHUS XMUMHYECKOH M He(TeXMMHUYeCKOi
otpaciu B Poccun.

4 O0beM yueOHO# JUCUMIITIMHBI

O0BLeM TUCHUILINHEI
Buj yueOHoi1 padoThI Axax | Actp.
3E
q, q,
O01mast Tpy10eMKOCTh JUCIHUIIHHBI 3 108 81
KonrakTHasi padoTa — ayIuTOPHbBIE 3aHATHSI: 0,22 8 6
Jlexmun 0,11 4 3
[Tpaktnueckue 3austus (113) 0,11 4 3
CamocrosiTesibHAas pa6oTa 2,78 100 75
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
2,78
CamocTosTenpbHOEe H3YYCHUE PA3/IesIOB TUCIUILIHHEI 99,8 | 74,85
Bujx koHTpOJIS: 3ager

AHHOTanus pado4eil MporpaMMbl IMCUMILINHBI
«Punocopus»

1. Heab pucuunauabl «Punocodus» — chopMUPOBATH y CTYIEHTOB KOMILIEKCHOE
MPEJICTABIICHHE O POJIM M MecTe (Qmiocopuu B CHCTEME T'yYMAaHHTAPHBIX, COIUATBHBIX H
€CTECTBEHHBIX HaYK, TO3HAKOMUTH UX C OCHOBaMHU (PriIocO()CKOro 3HAHUS, HEOOXOAUMBIMU IS
pEIICHHS TEOPETUICCKUX U TPAKTHYSCKUX 3a/1a4.

2. B pe3ysibTaTe n3yueHus JMCUUIJIMHBI 00y4AIOMIUIACS H0JIKEH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH HX JOCTHXKCHHS ©

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

3Hamu:

OCHOBHOE COJIep)KaHUE TIIaBHBIX (MIOCO(CKUX IIKOJ M HAINPABICHHIA, TIPEJICTaBUTEICH
ATHX LIKOJ, CBSI3b U pa3inune ux GuiocoPCKux uaeH, CBI3b HCTOPUKO-PHIOCO(CKIX KOHIIETIUN
C COBPEMEHHBIMHU TTPOOJIEMaMU MHIUBHIYAJILHON M OOIIECTBEHHOW KHU3HU;

Ymemy:

MOHUMATh M AaHAJTU3UPOBAaTh MUPOBO33PEHUECKHE, COLMATIbHBIE W WHIUBUAYAIbHBIE
poOJIeMbl COBPEMEHHOW JKHU3HHW; TPAMOTHO BECTH IMCKYCCHIO, aHAIM3HPOBATH OCOOCHHOCTH
MEXKYJIbTYPHOTO B3aUMOJICHCTBUS, OOYCIOBIEHHBIC PA3TMUUEM 3TUYECKUX, PEITUTHO3ZHBIX U
IIEHHOCTHBIX CHCTEM, OITUPASICh HAa HApaOOTaHHBIN B HCTOPUHU (PrTocoPru MaTeprat, MPUMEHSITh
nosyueHHbIe (hunocodckre 3HaHUS K PEMICHUI0 MPo(decCHOHABHBIX 3a/1aY;

Braoems:

MpeICTaBICHUSIMU 0 Quiiocopuu Kak HayKe U CUCTEME LIEHHOCTEH, ee MeCTe B CUCTEME
TYMaHUTapPHOTO 3HAaHHs; OCHOBaMHU (HUITOCO(CKOTO MBIIIICHUS; KAaTeTOPUAIBHBIM anmnapaTrom
M3y9aeMO# JTUCIUTUTHHEI, (GUI0COPCKUMH METOJaMH aHaJIM3a Pa3JIMIHBIX MTPOOJIeM, HaBbIKaMHU
bunocopckoil  KymbTypbl IJii  BBIPAOOTKM  CHCTEMHOTO, IIEIOCTHOTO  B3TJsiAa  Ha
NENCTBUTENBHOCTh U MECTO XMMHH U XMMUYECKOM TEXHOJOTUY B IIEIOCTHOM KapTUHE MUDA.

3. Kparkoe cogep:kaHue TUCHHUIINHBI.

Brenenue. ®unocodusi, ee mporucxoxIeHUEe U POJIb B 00IIIECTBE.
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Pazgen 1. OcHoBHbIe puitocopckue MKOAbL. AHTHYHAS ¢Guiocopust (IOCOKPATUKH,
coductsl, Cokpar, Jdemokpur, [lnaroHn, ApucToTenb, IIMHUCTUYECKU-PUMCKas (uiiocodus).
OcHoBHBIE TIPOOIEMBI cpeiHeBeKOBOH (rocopun u snoxu Bozpoxaenus. Punocodpus Hooro
Bpemenu (XVII — XVIII BB.) Uneonorus IIpocBemenus. Hemenkas kinaccudeckas duimocodusi.
Pycckas ¢unocopus XIX — XX BB. OcCHOBBI MapKCUCTCKOH Quinocopun. OCHOBHBIC
HaIpaBJIeHUs! COBpeMeHHOU (unocopuu.

Paznen 2. ®unocodeckue KOHUeNIUH ObITHSA U O3HAHUS. [IpoGiema ObITHS B UICTOPUU
bunocopun. Ilonarus marepuanbHOro U uaeanbHOro. OcHOBHBIE (GUIOCOPCKUE HATIPABICHHUS:
MaTepHaau3M U uzieanu3M. [IpuHIMN r106aJbHOTO HBOJIIOIMOHN3MA B COBPEMEHHON Hay4HOM
KapTuHe Mupa. KoHuenmuu mnpocTpaHCTBA M BPEMEHH B HUCTOpUU (UIOCOGUM U HAYKH.
[Tpoucxoxnaenue coszHaHus. Poiab Tpyna B IPOUCXOXKIEHMM cO3HaHuUA. Mneanucruueckue u
MaTepuaiicTUyecKue KoHuenuuu co3Hanus. Co3Hanune u  Mo3r. (Co3HaTelbHOE U
OeccosHarenbHoe. Co3HaHue M s3bIK. Co3HaHME U caMoco3HaHue. KoHuenuum raoceoyioruu B
uctopuu (Guiaocopuu: CeHCyanu3M, pPALUOHAIN3M, CKENTHIIM3M, arHOCTHIIM3M, KOHIEHIIUS
BPOXKIACHHBIX HJAEH, anpuopu3M. JlualekThka NO3HaHMS: YYBCTBEHHOE M pPallMOHAJIbHOE.
OcCHOBHBIE TEOPUH HUCTHUHBI.

Pa3nen 3. IIpo6iaemsl yenoBeka B puiiocopun. Uenorek kak npeamer prmocodckoro
aHanuza B ucropuu gunocopuu. [IporcxoxxaeHre yeaoBeka: MIPUPOAHbIE U COIUANBHBIE YCIOBUS
aHTponocouoreHe3a. buonornueckoe u coraibHOE B yesnoBeke. IHIMBU, MHANBUAYAIBHOCTD,
TUYHOCTH. CMBICI )KU3HU U TIpeIHAa3HaYeHHEe YenoBeka. JKu3Hb, cMepTh, OeccmepTtue. J[BukeHue
HEHAcWIus, €ro poib B coBpeMeHHOW xu3Hu. llenu u nennoctu. CBoOoma BoauM U
OTBETCTBEHHOCTH IMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HEIE, SCTETHUECKHE [IEHHOCTH.

Paznen 4. ®usiocopusi uCTOpUU U 001IeCTBA. YETOBEK B CHCTEME COLIMAIBHBIX CBSA3EH.
JInuHOCTH M Macchl, cBoOOJa M HeoOXxoauMocTb. Puiocopuss ucTopuu: (GOpMALMOHHAS U
LIMBUJIM3AMOHHAs KOHLENIUU HCTOPUYECKOro pa3BuTHs. lIporpeccucrckue M LUKINYECKUE
MoJenu pa3Butus. ['nodanbHble mpobaemMsl coBpeMeHHOCTH. KoHIenus ycToi4MBOro pa3BuTUs
U cueHapuu Oynymiero. OGmiecTBo U ero crpykrypa. CoruanbHas, OJIUTHYECKAs U TyXOBHAs
cdepsl obmecTBa. KoHuenuu rocyaapctsa B UcTopuu guiocopckoi Mpicau. I'paxxaaHckoe
00LIECTBO U MPAaBOBOE rOCYAAPCTBO.

Pa3nea 5. ®uinocodcekue npodaeMbl XUMHM M XHMUYECKOH TexHoJsioruu. Haydnoe n
BHEHayuyHoe 3HaHue. CTpyKTypa Hay4yHOTr0 3HaHMsI, ero MeToAbl U popmbl. HayduHsle peBomronun
Y CMEHA TUIIOB pallMOHAIBHOCTH. Hayka B COBpeMEHHOM MUpE. DTHKA HayKH U OTBETCTBEHHOCTh
yaeHoro. IIpoGnema cooTHomeHUS Hayku W TeXHHKU. CoOIMalbHBIC TOCIEICTBUS HAYYHO-
TEXHUYECKOTO Iporpecca. IJTUYECKHE M DKOJOTMYECKHE HMIIEPATHUBBI Pa3BUTUA HAYKH U
TEXHUKUA. MeCTO XMMUHU B CUCTEME €CTeCTBEHHbIX HayK. OCHOBHas pobiieMa XUMHUH KaK HayKu
u mnpousBojacTBa. llemm w  3amaum  xummuecko TexHojoruu. Crenuduka XHUMHKO-
TEXHOJIOTUYECKOT0 3HaHUs: (yHIAMEHTAIbHOE U MPUKIATHOE, SMIUPUIECKOE U TEOPETUUECKOE.

4 O0bem yueOHOH TUCHHMIIINHBI

Bunst yaeGHoi paboTh 3E Axan. 4. Actp. 4.
O0mass  TPyA0eMKOCTb  JAUCHUILIMHBI 1O 4 144 108
y4eOHOMY IIaHy
Konraktnas paoora (KP): 0,33 12 9
Jlexuuu (JIek) 0,22 8 6
[IpakTuueckue 3ansatus (I113) 0,11 4 3
CamocrositesbHas padora (CP): 3,42 123 92,25
CamocrosTenbHOE U3YYCHHUE PA3/IEIOB JUCITUTLTMHBI 3,42 123 92,25
Bun konTpoJs: IK3aMeH
DK3amen 025 | 9,0 6,75
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KonraktHas paboTa — mpoMexyTOYHAast aTTECTaIHs 0,4 0,3
0,25
[ToaroroBka K 3K3amMeHy 8,6 6,45

AHHOTaNUs padoyeid MPOrpaMMbl JUCHUILIIMHBI
«OCHOBBI 5KOHOMHMKH U yIIPaBJIeHHUs POU3BOACTBOM

1 Ileap JAMCHUIUIMHBI — TIOJyYEHUE CUCTEMBbl 3HAaHUH 00 HKOHOMHUYECKHUX
3aKOHOMEPHOCTSIX  (DYHKUMOHHPOBAHUS  MPOMBIIUIEHHOTO  IMPOHM3BOJACTBA B  CUCTEME
HAIIMOHAJIBHONW SKOHOMHKH, (OPMHPOBAHHE SKOHOMHUYECKOTO MBIIUICHUS U HCIOJIb30BaHUE
MOJIyYEHHBIX 3HAHUI B IPAKTUYECKOM JESITEIBHOCTH.

2 B pesyabraTe H3yYeHUs] JUCHHUILUINHBI 00y4aI0UIICS T0JIKEH:

Obaaoams cleqyOMUMU KOMIOETCHIIUSIMHA U UHAMKATOPAMH UX JTOCTHKEHUS:

VK-10.1; YK-10.2; VK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-
3.7, OIIK-3.11; OIIK-3.14,; OIIK-3.15; OIIK-3.16; OIIK-3.17.

3nameo:

- OCHOBBI 2KOHOMUYECKOW KYJIbTYpPbI, B TOM 4KcJe (UHAHCOBOM IrPpaMOTHOCTH;
- OCHOBBI POCCUMCKOI TPABOBOM CUCTEMBI U POCCUICKOTO 3aKOHOATENbCTBA, IPABOBBIE U

HPaBCTBEHHO-3TUYECKHE HOPMEBI B chepe mpodheCCHOHATEHON AEATEIbHOCTH;

- IPaBOBBIE HOPMBI, PETYIUPYIOIINE OTHOIIICHHE YeTIOBEKA K YeJIOBEKY, OOIECTBY,

OKPYKAIOLIEHN Cpelie;

- OCHOBHBIE KaTErOpPUU U 3aKOHbI SKOHOMHUKH;

- OCHOBBI 5KOHOMHYECKON JAEATEIbHOCTU IPEANIPHUATHS, €TO CTPYKTYPY U OTPACIIEBYIO
cnenuuKy; KIacCU(PHUKAIIIO PEANPUITUIN 110 IPAaBOBOMY CTaTyCY;

- COJIEpXKaHME ITAIOB Pa3pabOTKU ONEPATUBHBIX IJIAHOB padOThI NEPBUYHBIX

IIPOU3BOJICTBEHHBIX NOPA3IEIICHUI.

Ymemn:

- UCTOJIb30BATh 3HAHHUSI OCHOB SKOHOMUKHU IIPU MPUHATUHA 0OOCHOBAHHBIX peIIeHUH B

Pa3IMYHbIX 00JACTSIX JEeSITENbHOCTH;

- ACII0JIB30BATh 3HAHNS OCHOB YKOHOMHUKH IIPH PELICHUH ITPOU3BOICTBEHHBIX 33/]a4;
- OCHOBAMH XO3SIICTBEHHOT'O ¥ 3KOJIOTUYECKOTO NPaBa;
- IPOBOJUTH TEXHUKO-IKOHOMWUYECKNN aHAJIN3 NHKEHEPHBIX PELLIEHUM.

Braoemw:

- HaBBIKAMHU BbIOOpa SKOHOMUYECKH 00OCHOBAHHBIX PEIICHUH B pa3IMYHbIX 001acTAX

KHU3HEICATENIbHOCTH;

- METOJIaMH Pa3padOTKH MPOU3BOACTBEHHBIX TPOTPAMM U TUIAHOBBIX 3aJJaHHUH TSI

MEPBUYHBIX TPOU3BOJCTBEHHBIX MOAPA3/ICICHHUIA;

- HaBBIKaMHU BBIOOpa SKOHOMUYECKH 00OCHOBAHHBIX PEIICHUH ¢ y4ETOM UMEIOIINXCS

OTpaHUYCHUH.

3 Kpartkoe conep:kaHue JMCIHHUIITHHBI

Paspnen 1. Beenenne. OCHOBBI PHIHOYHOM IKOHOMHMKH

Tema 1: DxoHOMHUYECKHE TOTPEOHOCTH, Oy1ara 1 pecypcbl. JKOHOMUYECKHUE CUCTEMBI U UX
cymHocTh. OOLIECTBEHHOE MPOU3BOACTBO U SKOHOMHUYECKHE OTHOIIeHUs. [Ipon3BoacTBEeHHbIE
BO3MOXKHOCTH OOIIIECTBAa U SKOHOMUYECKH BbIOOp. KprBasi mpon3BOICTBEHHBIX BO3MOXHOCTEH.
3aKoH yOBIBAIOIIEH MPeaeTbHON MOJIE3HOCTH. THIIBI M MOJIEIN YKOHOMUYECKUX CUCTEM. JJIEMEHT
HKOHOMHYECKON cucTeMbl. TpaauninoHHas SKoHOMHUYecKasi cuctemMa. CoOCTBEHHOCTh: (pOpMBI U
MyTU UX NMpeoOpa3oBaHMUsL.

Tema 2: PeIHOUHBINM MEXaHU3M CIIpoca U npeiokeHusi. CoBepIlIeHHAs U HECOBEPILICHHAs
KOHKypeHIIuU. ToBapHBI (PBIHOYHBIN) THUM OOIIECTBEHHOTO Mpou3BoacTBa. CyYIIHOCTh H
YCIJIOBHSI BOSHUKHOBEHHUS pbIHKA. BUAbI pHIHKOB U UX CTpyKTypa. DyHKIMM pbiHKa. ToBap u ero
cBoiicTBa. Cripoc U mpeyiokeHue Ha pblHKE. [[oHsATHE «3MacTUYHOCTEY. DIaCTUYHOCTD CIIPOCca U
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IpeJUIOKEHUs,, TodeuHas M JyroBas. CoBeplIEHHass U HECOBEpUICHHAs KOHKYpPEHIUH.
Monononusi. Makcumu3zanusi IpuObLTH MOHONOIUCTOM. OIIUTOMONHS.

Tema 3: [loHATHEe HANMOHAIBLHOW HOKOHOMHKH, OCHOBHBIE MAaKpO3KOHOMHUYECKHE
nokazarenu. [IoHATHS COBOKYTHOIO CIpOca U COBOKYITHOTO MPEIOKEeHHSI, (PaKTOPBI, BIUSIONINE
Ha X u3MeHeHus. [lorpebnenus u coepekeHrs. JKOHOMUIECKHI Kpyroooopot. [Ipou3BoacTso,
oOMeH u pacnpenenenue. [lorpebnenue, coepexeHne, MHBECTUIIUN TOBAPOB U yCIYT.

Tema 4: @unancoBas cucreMa u (puHaHCOBas MOJIMTUKA oOIIecTBa. ['ocymapCTBEHHBIH
OIOKET M rocyAapcTBEHHBIN nonr. Hanoru u Hanorosas cuctema.

Pa3nes 2. JxoHOMHYeCKHEe OCHOBBI YIIPaBJIeHHS POU3BOACTBOM

Tema 5: Ilpennpustue kak CyObeKT PHIHOUHOTO XO35CTBA. DKOHOMHUYECKHUE 3aKOHBI U
OCOOCHHOCTM WX TpOsIBIEHMs Ha nOpeanpustud. Ponp cnenuamucrta  XMMHUYECKOR
npomblnuieHHOCTH. [Ipeanpustue B cucteMe phIHOYHOM 3KOHOMMKHU. lIpennmpusarne — kak
CyOBEKT W  OOBEKT TPEANPUHUMATEIBCKONW  JIEATEIBHOCTH. 3aKOHOJaTelbHas  0asa
NpPEANPUHUMATENICKON  J1eATebHOCTH. HOpMaTUBHO-IIPAaBOBBIE AKThI, PETrJIAMEHTUPYIOLIUE
NeSITeIbHOCTh mpennpusatus. OpraHu3alOHHO-TIPABOBBIE (OPMBI  MPEANPUHUMATEITHCKON
JESTENIbHOCTH U KpUTepuu ux BeiOOpa. PopMbl cOOCTBEHHOCTU. BHENIHAS 1 BHYTpEHHss cpea
HPEIIPUITHSL.

Tema 6: MarepuanbHo-TexHu4eckass 0aza mnpousBoacTBa. CbIpbeBass W TOIUIMBHO-
JHEepreTHdeckass 0a3a XUMHUYECKHMX THPOM3BOJACTB. [IpOW3BOJCTBEHHAs mporpamMmma u
MIPOM3BOJICTBEHHAS] MOILITHOCTD MpeAnpusaTis. KauecTBo U KOHKYpEeHTOCTIOCOOHOCTh MPOAYKIUH.
DKoHOMHYECKoe O0OCHOBaHME BbIOOpa CBIpbSI M TOIUIMBA.  PecypcocOepexeHue.
AJbTepHAaTUBHbBIE UCTOYHUK ChIPbA U SHEPruu. Opranu3anus CKJIaJICKOro X03sicTBa.

Tema 7: MarepualibHO-TEXHUYECKHE pecypcbl IPEIIPUSITHSL. OcHoBHbIE
IPOM3BOJICTBEHHbIE (POH/IBI XUMUUECKUX MPEANPUATHI: TOHATHE, KIacCU(UKALUA U CTPYKTYypa.
[TonsiTe M CTPyKTypa OCHOBHBIX CpelAcTB. OIlleHKa OCHOBHBIX CpeACTB. MeTOoIbl OLIEHKH
OCHOBHBIX (poH/10B. [ToKazaTenn UCONb30BaHUS OCHOBHBIX ITPOM3BOACTBEHHBIX (pOHI0B. M3HOC
U aMmopTu3amusi OCHOBHBIX (oHH0B. OreHka 3(PGEeKTHBHOCTH HCIIONb30BAHUS OCHOBHBIX
NPOM3BOJICTBEHHBIX (DOHIOB. Bocmpon3BonCcTBO OCHOBHBIX cpeacTB. OOOpOTHBIE cpencTBa
NPEINPUATHS: TOHSITHE, COCTaB U CTPYKTypa. McTouHuku GpopMupoBaHus 0OOPOTHBIX CPEJCTB.
Ob6opaunBaeMoCTb 0OOPOTHBIX CpeACcTB. MaTepualibHble 3anackl Ha npeanpusaTiuu. Onpenenenue
MOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: Tpynossle pecypcsl npeanpustus. [lepcoHan npeanpusTus U ero CTpyKTypa.
OcCHOBBI OpraHuzaluu TpyJa Ha NpeAnpuaTuu. DPQPEeKTUBHOCTh UCIOJIB30BAaHUS MEpCOHAIa U
pabouero BpemeHu. [Ipom3BoauTeNbHOCTh TpyJa M oruiata Tpynaa. OpraHuzanus 3apaOoTHON
1atel Ha npeanpusatuu. CoctaB U CTPYKTypa NMPOMBIIUIEHHO-IIPOU3BOACTBEHHOTO IIEPCOHANIA.
[Tpon3BoaUTENBHOCTD TPy/Ja: MOHATHE, TIOKA3aTENIN U METOJbl U3MepeHus. MIHauBuyanpHas u
OOIIeCTBEHHAs:  NPOU3BOAMTENBHOCTh  Tpyda. Pe3epBbl ¥ (akTOpsl  MOBBIIICHUS
MIPOU3BOIUTENILHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIJIaThl TPYAa Ha IPEIIPUSITUH.

Pa3neu 3. TexHNKO-I)KOHOMHYECKHI aHAJIN3 HHKEHEPHBIX PelleHU

Tema 9: Jloxomp! 1 pacxo/sl Ha MPOU3BOACTBO, U PEATHU3ALUIO IPOTYKIIHH MTPEIIPHUSTHS.
W3nepKKH TPOU3BOACTBA MPOAYKIHH (Ce0ECTOMMOCTB), NpUOBUIb, PpPEHTA0ENbHOCTh U
neHooOpazoBanue. [loHsiTue 3aTpaThl Ha TPOM3BOACTBO M peaU3aldi0  MPOIYKIHH
(cebecroumocTh). Buabl u 3HaueHwe kiaccudukanuu 3arpar. CTpykTypa 3aTpaT Ha
MPOU3BOJCTBO M pealM3alfio MPOAYKIHMH. TEeXHUKO-KOHOMHMYECKHUN aHalIu3 WH)KEHEPHBIX
pemieHnii. OCOOEHHOCTH pacyeTa 3aTpaT Ha IPOU3BOACTBO M PEATH3ALUI0 MPOAYKIUH B
KOMIUIEKCHBIX MTPOU3BOJICTBaX. OCHOBHBIE ITYTH CHUKEHHS 3aTpaT Ha MPOU3BOICTBO MPOAYKLIHH.
Hoxonsl mpeanpustus. [loHsTHe npuObUIM M A0XOAa NPEANPUSATHS, METOIbl HUX pacyera.
PenTabenbHOCTb, €€ BUbI U METO/BI pacueTa. [1yTu noBbliieHus: NpuObLIN U peHTa0eIbHOCTH Ha
PEIIPUATHIX.
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Tema 10: IlenooOpa3zoBanue U 1eHOBas MOMUTHKA. LleHa HA MPOAYKIMIO W TPUHIHITBI
neHooOpa3oBanus. Bunpsl neH. CTpykrypa 1eHbl, cucTeMa LieH. B3auMOocCBs3u LIeH U U3JepiKeK.
[lenoBas nmonutuka. Pa3paboTka 1eHOBOM CTpaTeruy.

Tema 11: duHaHCOBO-KpEeIUTHBIE OTHOILIEHUS peanpUATHHA u cucreMa
Hasoroobnoxxenus. I[loHsTHe, cocTaB W CTPYKTypa (HUHAHCOB NpeAnpusTHs. [IpuUHINTBI
Hajloroo6yoxxeHus. Hanorn m muiaTesxu, yCTaHOBJIEHHBIE 3aKOHOJATEIbCTBOM: BHJIbI, CTaBKH,
00BEKTHI HAJIOTOOOI0KEHUS U CPOKH YIIJIAThI HAIOra B OFOJIKET.

4 O0beM yueOHOI JUCUMIITIMHBI

O0BLeM TUCHUILTHHBI
Bup yueOHoii padoTbl Axan. | Actp.
3E
q, q,

O01mast Tpy10eMKOCTh JUCHUILIHHBI 3 108 81
KonrakTHasi padoTa — ayuTOPHBIE 3aHATHSI: 0,22 8 6
Jlexmun 0,11 4 3
[TpakTnueckue 3anstus (I13) 0,11 4 3
CamocTrosiTeJibHAas pa6oTa 2,78 100 75
KoHTakTHas camocTosTelbHas paboTa 0,4 0,3

2,78
CamocTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 99,6 74,7
Bujx uTOroBOro KOHTpOJIs: 3adeT ¢ OLEHKOM

AHHOTaLIUA paﬁoqeﬁ nmporpamMmbl THCHUIIIMHBI
«Counaﬂbno-ncnxonornqecxne OCHOBBI Pa3BUTHUA JUIHOCTH>

1 Heap aucuMniuHbl — QGOPMUPOBAHHE COIHMAIBLHO OTBETCTBEHHOW JIMYHOCTH,
CIOCOOHON K CaMOOpTaHH3AIMK ¥ Pa3BUTHIO, YMEIONIEH BHICTpaBaTh U PEaTM30BBIBATH CBOIO
JKU3HEHHYIO CTPATErHI0, CIOCOOHON YIIPABIATH CBOMM BPEMEHEM B HOBBIX COI[MANIBHBIX peausiX,
B YCIIOBUSIX  HEMPEPBIBHOTO  OOpa30BaHMS, YMCIOMICH  OCYIIECTBISATh  COIMAIBHOE
B3aMMOJICICTBIE U PEaTM30BLIBATh CBOIO POJIb B KOMaHIE.

2 B pe3yabTaTe H3y4eHUs! TUCHUILINHBI 00YYAIOIIHIICS T0JIKEeH

OO6nagath caeayOIMMI KOMIIETEHIIUSAMU U HHIMKATOPAMU UX JOCTHKEHHUS:

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

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

3nameo:

—CYIIHOCTh POOJIEM OpTaHW3aIluU U CAMOOPTaHU3AINN JINYHOCTH, €€ TIOBESICHUS B
TpyNIe B YCIOBUSAX COBPEMEHHOTO 00IIIECTBA U HEMPEPHIBHOTO 0OPa30BaHMS;

—METOJIBI CAMOOPTaHW3aIlUN M PA3BUTHS JTUYHOCTH, BBICTPAMBAHUS M pPeaH3aIliu
TPACKTOPUU CaMOPA3BUTHUS, BBIPAOOTKM IIEJICTIONAraHusi WU MOTHBAIIMOHHBIX YCTaHOBOK,
Pa3BUTHS KOMMYHHUKATHBHBIX CIIOCOOHOCTEH U IMOBEJICHUS B TPYIIIIE;

—O0ONIy0 KOHIICTIIIMIO TEXHOJOTUH OpraHW3alldd BPEMEHH W  TIOBBIIICHHS
3¢ (HEKTUBHOCTH €TI0 UCIOJIb30BAHMUS;

—METOJIMKH U3YICHHS COIUATBHO-TICHXOJOTHYCCKUX SBIICHUW B cepe yIpaBIeHUS
Y CaMOYIIPaBJICHUs TUYHOCTH, TPYIIIBI, OPraHU3AIUH.

Ymemn:

—IUTAHUPOBATh M pellaTh 3aJa4d JJMYHOCTHOTO U TPO(HECCHOHAIBHOTO Pa3BUTHS,

—aHaJIM3UPOBATh CBOM BO3MOXHOCTH M OIPAaHUYEHMS, HCIOJIb30BaThb METOJIbI
CaMOJIMarHOCTUKH, CAMOIIO3HAHUS, CAMOPETYJISIIUU ¥ CAMOBOCITUTAHMUS;

—YyCTaHaBIIMBATh c KOJUIeTaMu (OHOTPYIIITHUKAMH ) OTHOIICHHUS,
xapakrepusyromuecs 3 (GeKTUBHBIM YPOBHEM OOIICHHUS;
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—TBOPYECKU IPUMEHSTH B PEIICHNUU MPAKTHUECKHUX 33]]a4 HHCTPYMEHThI TEXHOJIOTUI
OpraHu3allui BPEMEHH U MOBBIIICHUS Y3(PPEKTUBHOCTU €0 HCIIOJIb30BaHUS.

Braoemn:

— COLMAIBHBIMUA U TICUXOJIOTUYECKHMMHU TEXHOJIOTUSIMH CAaMOOPTAaHU3AIMH M Pa3BUTHUS
JMYHOCTH, BHICTPAUBAHUS U pealn3allii TPACKTOPUU CaMOPa3BUTHS;

— MHCTPYMEHTaMHU ONTHUMH3AIMH HCIIOJIB30BaHUS BPEMEHM, HAaBBIKAMU IJIAHUPOBAHUS
JMYHOTO U Y4eOHOIr0 BpEMEHH, HaBbIKAMH CaMO00Pa30BaHUs;

— TEOPETUYECKUMH U NPAKTUYECKMMU HABBIKAMU MPEIYNPEkKACHUS W pa3perieHus
BHYTPUJIMYHOCTHBIX U TPYMIOBBIX KOH(INKTOB;

— cnoco0amMy MOTHBAIIMH YJICHOB KOJJICKTHBA K JIMYHOCTHOMY U NMPO(ECCHOHAILHOMY
Pa3BUTHIO;

— CIIOCOOHOCTSMH K KOHCTPYKTHBHOMY OOIICHUIO B KOMaHie, pediexkcuu cBoero
MOBE/ICHU U JTUJIEPCKUMH KaueCTBaMHU,

3 Kpartkoe coaep:xaHue JTUCHUILIHHBI

Paszoen 1. Obwecmeo: Hogble ycrosus u haxmopsl pazeumusi IUYHOCIU

1.1 CoBpemeHHOE OOIIECTBO B yCIOBHUSX INI0OATH3aINU M HH(OPMATH3AILINH.

1.2 ConuanabHbIe MPOIECCHI

1.3 MHCTUTYTHI CONMANN3ANNN JITIHOCTH

1.4 UuctutyT 0Opa3oBaHus

1.5 CouwmanpHas 3HAYUMOCTH MPOPECCHH.

1.6 «Mos nipodeccust B COBpEMEHHOM POCCUHCKOM OOIIIECTBEY

Paszoen 2. Jluunocmo. Coyuanvhvle u ncuxono2uieckue mexHoi02uu camoopeanu3ayuy u
camopazeumusl

2.1 Tlcuxonorus IMYHOCTH

2.2 Crpareruu pa3BUTHSI U CAMOPA3BUTHS IMYHOCTH

2.3 CamMoopraHusanus U camopean3anus JHIYHOCTH

2.4 JIMYHOCTH B CHCTEME HETMPEPHIBHOTO 00pa30BaHMUS

2.5 llenenonaranue B JMYHOCTHOM M TNpodeccHOoHANbHOM pa3BUTUHU. [IpakTukym
«ITocTpoenue Kapbepb».

Pasoen 3. I'pynna. Coyuanvusie u ncuxonocuueckue mexmoio2uu 2pynnogo2o noseoeHus
u udepcmea

3.1. KonnexTus u ero ¢popmupoBanue. Ilpaktukym «lIcuxomorust oouieHus»

3.2.Crumm  pykoBojactBa u  JjuaepctBa.  [Ipaktumkym  «KomanmooOpas3oBaHUe.
JIunepctBo»

3.3. [Ipaktukym «YmpasineHne KOHQIUKTHBIMEI CUTYAITUSIMH B KOJJICKTHBE)

3.4. IIpakTukyM «MOTHBBI TMYHOCTHOTO POCTa

3.5. ConuanbHO-TICHXOJIOTHYECKOE o0ecrieueHre  yNpaBieHHUs]  KOJUIEKTUBOM.
[TpakTukym «VcKyccTBO ynpaBisiTh COO0M

3 O0beM yueOHON AUCHUIIMHBI

4
O0beM TMCUMILTHHBI
Buj yue6Hoii padoThl Axax, | Acrp.
3E
4. u.
O01as TPyA0eMKOCTh TN CIUTITHHBI 2 12 54
KoHTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,22 8 6
Jlexmun 0,11 4 3
[Tpaktuueckue 3ausarus (I113) 0,11 4 3
CamocrosiTebHas padora 1,78 64 48
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KonTakTHas camocTosTenpHas paboTa 178 0,2 0,15
CaMOCTOsITEeIbHOE H3YUCHHE PA3/ICIOB AUCITUTLIHHBI ' 63,8 47,85
Bujx koHTpoJIs: 3auyer

AHHOTanus padoyeil NPOrpaMmbl AUCHUNIIHHBI
«O01mas 1 HeOpraHuyecKass XUuMMsD)

1 Heab AMCHUIIMHBI — TpUOOpeTEeHHE 3HAHUNW U KOMIETEeHUUH, (HopMHUpOBaHHE
COBPEMEHHBIX MPEACTABICHUI B 00JIACTH TEOPETUYECKUX OCHOB XUMHUH U XUMHUHU 3JIEMEHTOB.

2 B pe3yabTaTe H3yYeHHUs TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH

Obnadamys cleAyOMUMA KOMIIETCHIIMAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

OIIK-1.1, OIIK-1.5, OIIK-1.9.

3nams:

— 3JIEKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYI;

— OCHOBBI TEOPUH XUMUYECKOMN CBSA3U B COCIMHEHUSIX PA3HBIX THIIOB, CTPOCHHE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKaHUsI XUMHUYECKUX IMPOLIECCOB U XapaKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS,

— METO/Ibl ONMCAHUSI XMMUYECKUX PAaBHOBECHI B pacTBOpax 3JIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPJIMHAIIMOHHBIX COCIMHEHUN;

— IOJIyY€HHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTaHUUYECKHUX BEILIECTB.

Ymemo:

— BBINOJHATh OCHOBHBIE XUMHUYECKHE ONEPALMH, OMNPENEsATh TEPMOJUHAMUYECKHE
XapaKTEPUCTUKHU XUMUUYECKUX PEAKIIUN U PaBHOBECHBIEC KOHIIEHTPAIIUU BEIIECTB;

— UCIOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOAMHAMUYECKHUE CIIPABOUYHBIC
JIAaHHBIE JIs1 pelIeHus MpodecCuoHaIbHbIX 3a/1a4;

— TMPOTHO3UPOBATh BIUSHUE pPA3JIHYHBIX (PAKTOPOB HA pABHOBECHE B XUMHYECKHX
peaKuusX.

Braoemo:

— TEOPETUYECKHMMH METOJAMH OIMCAHHUS CTPOEHUS U CBOMCTB MPOCTHIX U CIOXKHBIX
BEILECTB HA OCHOBE 3JIEKTPOHHOT'O CTPOCHUSI UX aTOMOB U TIOJIOKEHUS B IEPUOIUYECKON CUCTEME
XUMUYECKHUX AJIEMEHTOB;

— OCHOBHBIMU HaBBIKaMU pa0OThI B XUMUYECKOM J1ab0opaTopuu;

— DKCIIEPUMEHTAIILHBIMA METOJaMHU OMPENEICHUS HEKOTOPHIX (PU3NKO-XUMUUYECKHX
CBOMCTB HEOPraHUUYECKUX COCAMHEHUM.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Pasoen 1. IlpuHIMIIBI XUMUN

1.1 Crpoenue aToma.

BonHOBBIE cBOICTBAa MaTepualbHBIX 00BEKTOB. YpaBHeHHUE Ne bpoitns. CooTHomeHne
HeonpeneneHHoctei ['eiizen6epra. [lonsTre o KkBaHTOBOM MexaHUKe U ypaBHeHuH LlIpenunrepa.

1.2 Tlepronnyueckurii 3aKOH ¥ IEPUOJANYECKAS] CUCTEMA.

CoBpeMeHHast (hopMyIHpOBKa MEPUOAMUECKOTO 3aKoHa. [lepuoamdeckas cucrema u ee
CBS3b CO CTPOEHHEM AaTOMOB. 3allOJIHEHHE OJIIEKTPOHHBIX CIOEB M O0OJOYEeK aTOMOB B
nepuoanueckon cucreMe anemenTos .M. Menneneesa.

1.3 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI.

Crenenu okucieHus. BaxHenme OKUCIUTENN U BOCCTAHOBUTENH. BaxkHenme cxemsl
MpEBpAIlCHHS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUIX.

1.4. Xumnueckas CBs3b U CTPOEHUE MOJIEKYIL.
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KoBaneHTHas CBsA3b, OCHOBHBIE MOJIOKEHUSI METO/Ia BAJICHTHBIX CBs3eil. PaccmoTpenue
CXEM MepPEKPBIBAHMS AaTOMHBIX OpOUTAIICH TP 00pa30BaHUH CBsI3ei B MosieKkynax. [ mopuau3amus
BOJTHOBBIX (hyHKIHMH. OCHOBHBIC TOJIOKEHUS METOAa MOJEKYIIpHBIX opouTaneit (MO JIKAO).
Meton TI'minecniu. OOmume cBeAeHHS O KOMIUIEKCHBIX COEIUHEHMSIX, HUX CTpPOCHHE.
MexMonexysipHas 1 BHYTPUMOJICKYJISIpHAs BOJIOPOAHAs CBsI3b. IOHHAs CBSI3b KaK MpeAesIbHbIN
CITy4ail KOBaJIeHTHOU cBsi3u. OOIIMe MpeCTaBICHUS O MEXKMOJICKYISIPHOM B3aMMOJCHCTBHH:
OPUEHTALIMOHHOE, UHAYKIIUOHHOE, JUCIIEPCUOHHOE B3aUMOICHCTBUSI.

1.5. [ToHsiTHE O XMMUYECKOUN TEPMOIMHAMUKE.

Tepmonunamuyeckue  (QYHKIIUUM ~ COCTOSHUS  (XapakTepucTHueckue  (pyHKIUN).
BHyTpeHHsis 3Heprus U HTaIbIUS, UX (U3ndeckuil cMpIca. TepMOXUMUS U TEPMOXUMHUYECKUE
ypaBHeHus. 3akoH ['ecca u cnenctBus u3 Hero. [lousiTue 00 3HTpONMU, AOCOTOTHASI SHTPOIIUS U
CTpOEHHUE BellecTBa. MI3MeHeHne SHTPONUH B PA3IMYHbIX MIPOIECCaX.

1.6. [ToHsiTHE O XUMUYECKON KMHETHKE. XMUMUUYECKOE PAaBHOBECHE.

OnHocTanuifHbIEe U CIIOXKHBIC PEaKIMK. 3aKOH JeicTByromux Macc. Koncranra ckopoctu
peakuuu. MOJIEKYJISIpHOCTh W TOPSAOK pEaKkUMH. 3aBUCUMOCTb CKOPOCTH PEAKUUU OT
TEMIIepaTypbl; SHTAIbIUS aKTUBAL[UU. | OMOT€HHBIN U T€TEPOTCHHbIN KaTaJln3.

Uctunnoe u kaxymeecst paBHoBecus. KoncTanTa xumMudeckoro paBHoBecus. CMmelienne
XUMHUYECKOro paBHOBecusl, npuHuui Jle-lllarense — bpayHa.

Oueprust [m66ca, ee cBsi3p ¢ PHTpONHUEH M SHTAIbNHEH. DU3NIECKUN CMBICT SHEPTHH
['u66ca. DHTpONUHHBIM W SHTANBOUHHBIA (akTophl mpouecca. CBsizb AG’: ¢ KOHCTaHTOMN
paBHOBeECHS.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipouieccrl, compoBoXKIarole OOpa3oBaHHE  JKUIKUX  HUCTUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U DJIEKTPOIUTOB. ACCOIMUPOBAHHBIE M HEACCOIMUPOBAHHBIE SJIEKTPOJIUTHI.
Crenenp gucconmanuu. Koncranta aucconuanuu. PaBHOBecHe B CHUCTEME, COCTOSINEH W3
HACBIIIEHHOTO0 PacTBOPa MajoOpacTBOPUMOIrO 3JEKTPOJIMTA U €ro KpucTasioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX cOeqUHEHUN. PaBHOBECHE qUCCOIMAIIMU BObI, HOHHOE ITPOU3BECHUE
BO/IbI M €r0 3aBUCUMOCTH OT Temmnepatypsbl. lllkana pH. ['maponus comnen.

Pazoen 2. Heopranuaeckasi Xumust

2.1. Xumus S-pineMeHTOoB. 2.2. XuMus P- 3JIEMEHTOB.

Bonopoa-niepBbiii 371eMEHT NMEPUOJIUYECKON CHCTEMBI, €r0 JBONCTBEHHOE IMOJIOXKEHHE.
Onementsl 1-2 n 13-18 rpynn nepuoanyeckoil CUCTEMBl. 3aKOHOMEPHOCTH B H3MEHEHUU
ANIEKTPOHHBIX KOH(MUTYpallUid, BEJIWYWH PATUYCOB, JJICKTPOOTPHUIATEIHPHOCTH W DSHEPTHUH
MOHU3AIMHA aTOMOB. THIMMYHBIEC CTETICHH OKUCICHUS. XUMHYECKHE CBOMCTBA MIPOCTHIX BEIIECTB.
3aKOHOMEPHOCTU B CTPOCHMHM U CBOWCTBaX OCHOBHBIX THIIOB COEAMHEHUM, UX MOJY4YECHHE.
[IpupoaHbie coequHEeHUs, OIyYeHUE U TPUMEHEHHE.

2.3. Xumus d-anementoB. 2.4. Xumus f- ameMeHTOB.

OnemeHTbl 3—12 Tpynnm NEepuoOAUYECKOW CHUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHHH
AIIEKTPOHHBIX KOH(UTYpaIuil, BEMUYNH PAANYCOB, SHEPTUU MOHU3AINH, XaPAKTEPHBIX CTENEHEH
OKHCJIEHUs, KOOPJWHAIIMOHHBIX YHCeN aToMoB. [IpupomHble COCIMHEHWS, TOJYy4YCHHE U
COTOCTaBJICHHE (U3MUECKUX M XMMHUYECKUX CBOWCTB MPOCTHIX BemiecTB. CTpoeHUE U CBOWCTBA
OCHOBHBIX TUIOB coenuHeHuid. OcobeHHocTH f- 21eMEeHTOB.
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Beero Cemectp
Buj yueoHoii padoThl 1 2
3E Axkan.u. | 3E | Akan.u. | 3E | Axan. u.
Ut TPYROGMKOCTE | 5 432 7 252 5 180
JTUCIUTUIAHBI
Konraxrnas — pabora -1 59 48 0,77 28 0,55 20
AY/IMTOPHbIE 3AHATHSI ’ ’ ’
Jlexuuu 0,44 16 0,22 8 0,22 8
[Ipaktuueckue 3ausarus (I13) 0,22 8 0,22 8 - -
JlaGopaTopHsbie padoTsr (JIP) 0,66 24 0,33 12 0,33 12
CamocrosiTesibHast paboTa 10,16 365,8 5,98 215 4,18 150,8
CamocTosiTeNnbHOE U3yUYCHHE
PA3ENOB HCIUILTHHBT 10,16 365,8 5,98 215 4,18 150,8
Buabl KOHTpOJIS:
IK3aMeH 0,5 18 0,25 9 0,25 9
KonrakTtHas paborta — 08 04 04
MIPOMEXKYTOUHAs ATTECTALIHS 0,5 ’ 0,25 ' 0,25 ’
[ToaroroBka K 3Kk3aMeHy 17,2 8,6 8,6
KypcoBas pa6ora 0,01 0,2 - - 0,01 0,2
KonrakTtHas pabota —
MIPOMEKYTOYHAS ATTECTAIUS 0,01 02 ) ] 001 0.2
Bua uTOoroBoro KOHTpoOJIA: JK3aMeH Ix3amen, KP
Cemectp
Bup yueOHoii padoThl Beero 1 2
3E Actp. u. 3E Actp.u. | 3E | Actp. u.

Domg TPYAOCMKOCTE | 4 324 7 189 | 5 | 135
JTUCIUATUTAHBI
Konraxrnas padota- | 4 39 36 0,77 27 |055| 15
AyMTOPHBIE 3AHITHS: ’ ' ’
Jlexuum 0,44 12 0,22 6 0,22 6
[Tpaktuueckue 3ansatus (I113) 0,22 6 0,22 6 - -
JIaboparopusie paboTs (JIP) 0,66 18 0,33 9 0,33 9
CamocrosiTenbHas padora 10,16 274,35 5,98 161,25 4,18 | 113,1
CamocrosiTenpHOE H3y4YeHUe
pa3AenoB JUCLHUIUIMHEI 10,16 274,35 5,98 161,25 | 4,18 | 1131
Buabl koHTpOJIA:
IK3aMeH 0,5 1,35 0,25 7,05 0,25 7,05
KonrakTHas pabora —
POMEIKYTOUHAS] ATTECTALIUSI 0,5 06 0,25 06 0,25 06
[ToaroroBka Kk sK3aMeHy 12,9 6,45 6,45
Kypcosas pabora 0,01 0,15 - - 0,01 0,15
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KonraxrHas pabota - 0,01 0,15 ) ) 0,01 0.15
MIPOMEKYTOYHAsT ATTSCTAIIHSI
Buja uToroBoro KOHTpoJIs: IK3amMeH JIxk3amen, KP

AHHOTaNUsA padoyeid MPOrpaMMbl JUCUHUILIIMHBI
«Oprannyeckasi XUMHSD)

1 eab IMCHUIUIMHBI — IPUOOPETEHUE CTYACHTAMH 3HAaHUN O CTPOEHUU OPTaHUYECKUX
COEIMHEHU I, OCHOBHBIX XUMUYECKHX CBOMCTBAX PA3JIMYHBIX KJIIACCOB OPIrAHUYECKUX COCIMHEHHI
U METOJIaX X MOJYYECHHUsI, KaK MPOMBIIIJICHHBIX, TaK U TJAOOPaTOPHBIX.

2 B pe3yabTaTe H3yYeHHUs TUCHHUILUIHHBI 00y4YAIOIIUIICA T0JIKEH

Obnadamye cleAyOMMMA KOMIIETEHIIMAMHU ¥ HHIAMKATOPAMH HX JTIOCTHKCHUS:

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

3nameo:

— TEOPETUYECKHE OCHOBbI CTPOEHUSI U CBOMCTB Ppa3IM4YHBIX KIIACCOB OPraHUYECKUX
COC/TMHCHMI;

— CHOocOObI TOJNy4eHUS! U XUMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHUYECKUX
COC/TMHCHMI;

— OCHOBHBIE MEXaHU3MBbI IIPOTEKAHUsI OPraHUUECKUX PEaKIHii;

Ymemn:

— MPUMEHATh TEOPETUUECKUE 3HAHMS /ISl CUHTE3a OPTaHWYECKUX COCAMHEHUM pa3iIMYHbIX
KJIaCCOB;

— aHAIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHMUECKUX COEIMHEHNI;

— COCTaBJIAITh CXEMBI CHHTE3a OPIraHUYECKUX COCAVMHEHUM, 33JaHHOTO CTPOCHMS;

Braoems:

— OCHOBAMH HOMEHKJIATYphl U KJIacCU(PUKAIIMK OPraHUYECKUX COEINHEHN],

— OCHOBHBIMHU TE€OPETUUECKUMHU ITPEACTABICHUSMH B OPIaHUUECKON XUMUH;

— HaBbIKaMH 00OCHOBAHUS PALlMOHAIIBHBIX CIIOCOOOB MOJTyYEHUS] OPraHMYECKHX BEILIECTB.

3 Kparkoe conep:kanue JHCHUILTHHBI

Pazoen 1. Teopus xumuueckoco cmpoeHus u HacvliyeHHbvle Y2ne8000poovt (VB).

1.1. Ilpupona xumuyeckoi cs3u. IIpupona koBanenTHol cBsizu. Popmyssl JIbtonca.
®opmaneubiii 3apsana. Teopust rubpummsanu AO. Teopusi OTTaJKMBaHUS SJIEKTPOHHBIX Tap
BasieHTHOH 06010ukH (OOIIBO) u popma Mosexy. ATOMHO-OpOHUTaIbHBIE MOJIENU. DPHEKTH B
oprannyeckod xumuu. [loHATHE O MeXaHM3Me XMMHYECKOM peakuuu. I[Ipomexyrouynsie
COEIMHEHUS M YACTHUIIbI OPraHUYECKUX PEAKLIUM.

1.2 Anxanbl. I'omonornueckuii psa. M3zomepus. Homenknarypa. CriocoObl momyyeHus.
[TpocTpaHcTBEHHOE U 3JIEKTpOHHOE cTpoeHue. dusnueckue cBoicTBa. OOIIas XapaKTepUCTHKA
peaknronHou criocoOHocTH. [loctymar XaMMmoHa.

1.3 Crepeounsomepusi. Turbsl crepeon3oMepoB: KOHPOPMEPHI, TEOMETPUUECKUE H30MEPBI,
sHaHTHOMEpPBL. OnrTrnyeckas u3oMepus. XUPaIbHOCTb. DHAHTHOMEpBI. Panemuyeckas cMmech.
CriocoObl  TPOCTPAHCTBEHHOTO H300pa’KeHHsI ONTHYECKUX H30MepoB.  OTHOcCHUTENbHAs U
abcomotHas koHburypanuu. [Ipoekmun dumepa. D,L-Homenkmarypa. R,S-Homenkmatypa.
[TonsiTHEe 06 ONTHYECKON AKTUBHOCTH COEAMHEHUH € ABYMSI aCHMMETPUYECKUMU IIEHTPAMHU.

1.4 Ilukmoankanbel. ['omonormueckmii psa. WM3omepus. Homenkmarypa. CrmocoOs
nonyueHusi. Kondopmanuu. Tumnbel HanpsokeHuit B mukiax. dusnueckue cBoicTBa. Peakiuu
LUKJIOATKAHOB.

Pa3zoen 2. Henacvluennule yeneeo00poobi.

2.1. Ankensl. ['omonornueckuii psia. M3omepus. Homenknatypa. CiocoObl moydeHus.
IIpoctpancTBeHHOE cTpoeHMe. PU3ndeckue CBOMCTBA. Peakiiuu ajnKkeHoB.

2.2 Anxunbl. ['omonorudeckuii psa. M3omepus. Homenkinarypa. CriocoObl moaydeHus.
IIpocTpaHCTBEHHOE U ANEKTPOHHOE cTpoeHue. Pu3nueckue cBOCTBA. Peaknnu alnknHOB.
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2.3. AnkanueHnsl ¥ nonueHsl. [loHsaTHe 0 NepUIUKINUECKUX peakuusx. ['oMonornueckuit
psan. Knaccudukanus. M3omepus. Homenkmarypa. CrocoObl mosrydeHusi. Peakmuum  1,3-
ankagueHoB. [lonatue o mepunukinueckux peakiusax. Luknonpucoenunenne. OcoOeHHOCTH
peakuuii unbca-Anbaepa.

Pa3zoen 3. Apomamuueckue coeouremnus.

3.1 Teopuu apomaruyHocTtu. CoOBpeMEHHBbIE NPEJCTABICHUS O CTPOCHHH OEH30Ia.
Apomaruyeckuii xapaktep 6eHzona. DHeprus conpspkeHust. O01me KpUuTepun apoMaTUYHOCTH.

3.2 Coenunenus OeH3oapHOTO psga. Mzomepus. Homenkmarypa. CriocoObl moaydeHus.
[IpocTpancTBeHHOE U 3IEKTPOHHOE cTpoeHue. dusnueckue cBoicTBa. O0IIast XapakTeprucTrUKa
PEaKIMOHHOMN CIIOCOOHOCTH.

Pasoen 4. I'anozenonpouszeoonvie. Cnupmoi, peronnvl, npocmule d¢hupbi.

4.1 TanorenompousBomubie.  Knaccudukanusa.  Homenkmarypa.  Ankuin- u
amranorenuapl. M3omepus. Homenknatypa. CrocoObl mosiydenusi. IlpoctpaHcTBeHHOE U
JJIEKTPOHHOE cTpoeHue. Pusnyeckue CcBOMCTBa. Peakuuu HyKIeoQUIBHOTO 3aMelICHHS U
OTIICIUICHHUS.  BUMOJICKYJISIpHBI ~ MeXaHu3M  HykJIeopwuibHOro  3amemneHus  (Sn2).
MOHOMONEKYISAPHBIA MEXaHW3M HYKJICO(PHIBbHOTO 3amerneHus. Peakuuu oTmeruieHus. f3-
OnumunupoBanue. Mexanusmel E1 u E2. Apomatnueckue rajgoreHonpou3BogHble. MexaHusm
3aMEIICHUs] TaJOTeHa B aKTHUBHPOBAHHBIX rayioreHapeHax (Sn2 apom). HeaxTuBupoBaHHBIC
rajiOreHONpPOU3BOIHBIE APOMATUYECKUX YIVIEBOJOPOJOB; APUHOBBIM MEXaHU3M 3aMeElIeHUs
raJloreHa.

4.2 DneMeHTOPraHUYEeCKUE COCIMHEHHUs. XapaKTepUCTUKA CBA3EH YIJIEPOJ-3JIEMEHT B
3aBUCUMOCTM  OT TIIOJIOKEHMsI 3jemMeHTa B llepuonnueckoil  cucremMe  3JIE€MEHTOB.
Mertamnoprannyeckue coeauHeHus. Homenknatypa. CrnocoObl MONMy4YeHHUS JUTHH- U
MarHuiopranudeckux coenuHeHuil. Peakmus I'pusbsipa, mexanusMm. CTpoeHHE pPEaKTHBOB
I'punbspa. X peakuuy ¢ COEIMHEHUIMH, COACPKAIIUMU aKTUBHBIM aTOM BOJOPOAA: KUCIOTAMH,
CHUpPTaMH, aMUHAMH.

4.3 Cnuptel. OpnoaroMHble cnupThl. Knaccudukamus u HoMmeHkiaTypa. CrocoObl
nonyyeHus. IIpocTpaHCTBEHHOE M 3JEKTPOHHOE CTPOCHHME. XHUMHUYECKHE CBOMCTBA.
MHuoroaToMHble CcOUpThl, Taukonu. [nunepuH. CnocoObl mosiyueHus.  DPusmueckue u
XUMHUYECKHE CBOMCTBA. [IpakTryeckoe mpumMeHeHue.

4.4 ®enonsl. Knaccupukauus u HoMmeHknarypa. CrnocoObl monyueHus. duznyeckue
cBoiicTBa. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHHE. XMMHYECKHE CBOWCTBA

4.5 Ilpocteie a¢upsl. Knaccudukamus u HomeHkinarypa. CrnocoObl MNOIydeHHS.
®usnueckue cBorcTBa. IIpocTpaHCTBEHHOE M IIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA.
[Muxsmueckne  3¢upel.  KpayH-adupsl. KommiekcooOpazoBaHue ¢ HMOHaMH METaJIOB.
[Ipumenenue.

4.6 Dnokcucoenunenus. zomepus. Homenknarypa. Crioco6sl nonyuenus. Gusnueckue
cBoiicTBa. [IpoCcTpaHCTBEHHOE U JIEKTPOHHOE CTPOCHUE ATUIICHOKCUA. XUMUYECKUE CBOMCTBA.
MexaHn3Mbl peakiuil ¥ HalpaBlI€HHUE PacKpbITHS Kosbla. [IpuMeHeHue B NPOMBIIIIIEHHOM
OpraHUYECKOM CHUHTE3E.

Pa3zoen 5. Anvoecuovl, kemonwvl. Kapbonogvle kuciomol u ux npoussooHbvle.

5.1. Anbnerunsl u keronsl. Knaccudukanus u HoMeHkiaTypa. CrnocoObl MOJIydyeHusl.
®dusnyeckue cBoicTBa. [IpocTpaHCTBEHHOE U AIIEKTPOHHOE CTPOEHUE. XUMUYECKUE CBOMCTBA.

5.2 o, B-Henaceiennsle anbaeruasl U ketonsl. Homenknarypa. CrocoObl mostydeHwHs..
[IpocTpaHCcTBEHHOE M 3JIEKTPOHHOE CTpoeHHe. Peaknum mnpucoenuHEHUs 3IeKTPOQUIbHBIX
(OpomMa W TaloOreHOoBOAOPOAOB) U HYKJICO(DMIbHBIX pPEareHTOB (CHUHWJIBHOM KHCIOTHI H
azorcoaepxanux Hykineodwmios). 1,2- u 1,4-Ilpucoenunenve. Mexanusm peaknuii 1,2- u 1,4-
IPUCOEANHEHNS METAINIOOPTaHNYECKUX COEIUHEHUM.

5.3 OgHOOCHOBHBIE KapOOHOBBIE KUCIOTHI. Kimtaccudukanms n HomeHkimarypa. CriocoOs
nonydeHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHUE. PU3nyecKkue cBOMCTBa. XUMUYECKUE
CBOMCTBA.
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5.4 @OyHKUMOHAIbHbIE IPOM3BOJAHBIE KAPOOHOBBIX KHCJIOT: TaJIOT€HAHTUIPUJIBI
(auMarajgoreHubpl), aHTUAPUIBI, CIOXKHBIE 3GUPBI, amMubl, HUTPWIbL. CrocoObl MOTYYEHHS.
Oco0eHHOCTH TPOCTPAHCTBEHHOT'O M AJIEKTPOHHOTO cTpoeHus. Baxkneitue cBoiictBa. Peakuuu
N- u O-anunupoBaHus. UX MeXaHU3Mbl. KeTeHbI U TUKETEHBI.

5.5 MHOroocHoBHbIe KapOOHOBBIE KHUCIOTHL J{MKapOOHOBBIE KHCIOTHI KHUPHOTO H
apomaruueckoro psiga. Homenkmarypa. CnocoObl momydeHusi. dusnyeckue U XUMHYECKHE
cBoiicTBa. ManonoBsiii 3¢up. [lomyuenue. Ctpoenne, CH-Kucnornocts. Peakniuu koHaeHcaun
MaJIOHOBOT'O 3(Hpa U MaJOHOBOW KUCJIOTHI C ajlbJACTUIaMU.

5.6 o,B-Henaceimennple KapOOHOBBIE KHUCIOTHI M UX (YHKIIMOHAIBHBIC MPOU3BOIHBIC.
[TpoctpancTBenHast nzomepusi. CriocoObl NOMy4eHUsI. XUMUYECKUE CBOWCTBA.

5.7 Anpneruno- u KeTokucinoThl. Kitaccudukanusi 1 HOMEHKIATypa. o, B, Y-AJbIerua0- u
KETOKHCIIOTHL. AleToyKcycHBIN 3¢up. CriocoOs! noiyuenusi, crpoenne. Konnencanuu Kistiizena
u JlukmaHa. MexaHU3MBEI.

5.8 3amemeHHbIe KaPOOHOBBIX KHCIOT. ['anoreno3ameniennble KucioThel. Kimaccudukarms
1 HoMeHKIatypa. CrocoObl MONMYYeHHS O- U [-TaJIOTeHO3aMEIICHHBIX KHUCIOT. XHUMHUYECKUE
cBoiicTBa. ['MAPOKCUKUCIOTHI: KiaccuuKkanmuss W HoMeHknarypa. CrnocoObl mHoTy4deHUs.
Oco0eHHOCTH CBOWCTB O-, [3-, Y-TUAPOKCUKHUCIOT. JIakTOHBI. AMHUHOKHCIOTBHL.  CrocoObI
nonyuenusi. Ctpoenue. Baxxneiiue gusndeckie 1 XUMHYECKHUE CBOICTBA.

Pa3zoen 6. Azomcoodeporcawue u cemepoyuriuyeckue cOeOUHEeHUsl.

6.1. Hutpocoenunenus. Knaccudukamus u HOMeHKIaTypa. CrnocoObl MOTy4YeHUS.
IIpocTpaHCTBEHHOE M DJJIEKTPOHHOE CTpO€HHME. XHMHMYECKHE CBOMCTBA. Tayromepus
MEePBUYHBIX U BTOPUYHBIX aTu(aTHUYeCKUX HUTPOCOSNUHEHUH. Peakium.

6.2. Amunbl. Knaccudpukanus n HoMeHknatypa. CrocoObl momydeHus. Dusmueckue
CBOKCTBA. XMMUYECKUE CBOMCTBA.

6.3 A3a- u nuazocoequHenus. [lonyuyenue nuazocoeMHEHNN peakueil 1Ma30TUPOBaHUSL:
YCIIOBHSI NPOBEACHHUS pEAaKUMM W MEXAHW3M; PA3IM4YMs B YCTOMYMBOCTH HACBHIIICHHBIX U
apOMATUYECKUX aua3zocoennHeHni. du3ndeckue cBoMCTBA. [IpOCTpaHCTBEHHOE M 2JIEKTPOHHOE
CTPOEHHE apOMATHUYECKHUX [Ma30COECIMHEHUN B 3aBuUcuMocTH OT pH cpenbl, TayroMmepHble
npeBpaimieHus. XUMHU4Yeckue cBolcTBa. Aszocoueranue. [lomydeHume W IpuUMEHEHHE
azacoequHeHui. CHHTE3.

6.4 T'erepouukinnyeckue  coequHeHus. Krnaccuduxamus.  ['ereponukindeckue
apomatuyeckue coequHeHus. OCOOEHHOCTH MOJIEKYISpHOM CTpyKTyphl. [laTuuneHHble
TeTEPOLUKINYECKUE CcoenuHeHus:: ¢ypaH, nuppoina, Ttuodpen. Homenkiarypa. CrocoOsb
nonydyeHus. IIpocTpaHCTBEHHOE M 3JEKTPOHHOE CTpoeHHEe. ApoMaTHUHOCTh. OcoOeHHOCTH
peaxkuil nekTpopmiIbHOTO 3aMelneHus. llecTuuieHHble U MONKsAIEPHbIE TeTEPOLUKINYECKUE
COCIMHEHUS: TNHMPUIWH, XWHOJIHWH, AakpuauH. IlupuauH. DOIeKTpOHHOE CTPOEHHE U
apoMaTH4YHOCTb. OCHOBHOCTb U  HYKJIEO(QUIBHOCTh. Peakuuu 3IeKTpOPUIBHOTO U
HYKJICO(DUIBHOTO 3aMEeIEHHs: peaKkIMOHHasi CIOCOOHOCTh U opueHTanus. Tayromepus 2- u 4-
TUAPOKCH U aMUHONUPUINHOB. COeMHEHNS ¢ HECKOJILKUMH IeTepoaTOMaMu B IIUKJIE: IUA30JIbl,
OKCa30JIbl, TUa3uHbl U TpUa3uHbl. O0IIast XapaKTepPUCTHKA XUMHUUECKUX CBOUCTB.

4 O0bem yueOHOM TMCUMILIUHBI.

Cemectp
Beero 2 ceMecT 3 ceMec
Bun yue6HO# paboThI A n P ATp
3E Kan. 3E Kazg 3F, Kan.
4. . 4. q.
OOmas TpyA0eMKOCTb AUCILUIIINHBI 9 324 3 108 6 216
KonTrakTHasi padoTa — ayAUTOpPHBIE 0.88 32 0.44 16 0.44 16
3aHATHS:
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Jlexuuu 0,44 16 0,22 8 0,22 8
[Tpaktrueckue 3ansatus (113) 0,44 16 0,22 8 0,22 8
CamocrosiTejibHasi pa6oTa 283 2,56 92 5,31 191
KoHTtakTHas camocTosTebHas paboTa 0,4 0,4 -

CamocTosTenbHOE H3YUYCHHE Pa3IeIOB 7,87 282.6 2,56 916 5,31 191
JTUCIUTLTAHBI
Buabl KOHTpOJIA:

DK3aMeH 0,25 9 - - 0,25 9
KonTakTHas paboTa — MPOMEKYTOYHAS 0.4 i 04
aTTecTalus 0,25 ’ - 0,25 ’
IToaroToBka K 3K3aMeHy. 8,6 - 8,6
3auyer ¢
Buja nToroBoro KOHTpoJIs: . JK3aMeH
OLICHKOI1
Bcero Cemectp
B yueGHoi paGoTs! 2 ceMecTp 3 cemecTp
3E Actp. 3E Actp. 3E Act
q, q. p. 4.
OO0m1asi TpyA0EMKOCTh AUCIUILIMHBI 9 243 3 81 6 162
KonrakTHas paboTa — ayAuTOpPHbIE 0,88 o4 0,44 12 0,44 12
3AHATHA:
Jlexuuu 0,44 12 0,22 6 0,22 6
[Tpaktuueckue 3austus (I13) 0,44 12 0,22 6 0,22 6
212,2 | 2,56 531 | 143,
CamocrosiTesibHas padora 5 69 o5
KoHTakTHas camocTosTeNbHas padoTa 0,3 0,3 -
CamMocTosATenbHOE U3YUYEHUE Pa3/IeoB 7,87 282.6 2,56 68.7 531 | 143,
TUCIIAILINHEI 25
Buabl KOHTpOJIA:
JK3aMeH 0,25 6,75 - - 0,25 | 6,75
KonTakTHass paboTa — MPOMEKYTOUHAS 0.3 i 03
arTecTanus 0,25 ' - 0,25 '
[ToAroToBKAa K SK3aMEHY. 6,45 - 6,45
3auver C
By MTOroBOro KOHTpoOJIA: - JK3aMeH
OLICHKOI

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHbBI
CAHAINTHYECKASA XUMHU»

1 Heap AUCHUIIMHBI — TpUOOpETeHHE OOYYAOIIMMUCA 3HAHWA U KOMIETEHIIHH,
HEOOXOIUMBIX TSI pEIICHUsI KOHKPETHBIX 3a7a4 XUMHUYECKOTO aHan3a.

2 B pe3yabTaTe N3y4eHHs IMCUMILIUHBI 00y4AI0MIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U WHIMKATOPAMH MX JOCTHKCHHS:

OIIK-5.1; OIIK-5.2; OIIK-5.4; OIIK-5.6

3unameo:

- OCHOBHBIE TOHATHUS, TEPMHUHBI, METOJIbl U TPHUEMbl KAYECTBEHHOTO U
KOJIMYECTBEHHOTO XUMUYECKOT0 aHaJIN3a;

- TEOPETUYECKHE OCHOBBI (PM3UKO-XMMHYECKUX METOOB aHAIN3a;

- MPUHIUMIIEI  pa0OTHl OCHOBHBIX TPHOOPOB, HCIOJIB3YEMBIX JUIsI TPOBEACHUS
KauyeCTBECHHOI'O Y KOJIMYSCTBEHHOI'O aHaJIM3a;
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Yumemn:

— IPUMEHSTh MPHOOPETEHHBIE MPAKTUYECKHE HABBIKM B MpodecCHOHaIbHON
JIEATEIbHOCTH JIJIsl PEIICHUS] KOHKPETHBIX aHATUTUYECKUX 3a]1a4;

— IPOBOIUTH OOOCHOBAHHBIM BBIOOp MeTOJa aHaJIW3a C Y4eToM Leled WU
0COOEHHOCTEH TaHHOM MpaKTUYECKON 3a/1auH;

- IIPOBOJIUTH PACUYEThl HA OCHOBE MPOBECHHBIX UCCIEIOBaHUM;

— IPOBOJUTH METPOJIOTMUYECKYIO OLIEHKY PE3YyJIbTaTOB KOJMYECTBEHHOTO XMMHUYECKOIO
aHajau3a

Braoemw:

- OCHOBaMH  METPOJIOTMYECKON  OLEHKH  PE3YJbTATOB  KOJIMYECTBEHHOTO
XUMHUYECKOI0 aHaJIN3a;

- IIpUeMaMy UHTEPIIPETAlMU PE3YJIbTATOB aHAJIW3a HA OCHOBE KBAJIIMMETPUUYECKUX
OLICHOK;

- METOMOJIOTHEH XUMHUYECKUX M (DPU3UKO-XUMHUUYECKUX METOAOB aHAIM3a, IUPOKO
UCIIOJIb3YEMBIX B COBPEMEHHOM aHAIMTHUYECKOU MPAKTHKE

3 Kpartkoe conep:kanue JMCHUIITHHbI

Pa3zoen 1. inentudukanys HOHOB SJIEMEHTOB B PacTBOpaXx.

1.1 BBeneHue B COBPEMEHHYIO AHAJIMTUYECKYHD XHMHIO. AHAJIUTHYECKass XUMHUS Kak
OCHOBa METOJIOB M3YYEHHUSI M KOHTPOJS XMMHYECKOTO COCTaBa BEIIECTB B MaTepUAIbHOM
IIPOM3BOJICTBE, HAYYHBIX HCCIICAOBAHUAX, B KOHTPOJIE OOBEKTOB OKpYKAIOMIEH cpeabl. Bumbl
aHanu3a. DIIEMEHTHBIA, MOJEKYISAPHBIA, (a30BbIil U M30TOMHBIN aHanu3. KonuuecTBeHHBIH U
KAUeCTBEHHBI aHaJM3 OpPraHMYECKUX M HEOPraHMYECKUX BELIECTB. XHUMHUYECKUE, (PU3UKO-
XUMUYECKHE METOJIbl aHaJN3a, X B3aUMOCBS3b, COOTHOIIIEHHE U MPUMEHEHHE. AHAIUTHYECKUI
CUTHAJI KaK HOCHUTEIh KaueCTBEHHOM M KOJWYECTBEHHOW HHpopManuu 00 OoO0BEeKTe aHaIM3a.
[TocTaHOBKa aHATUTUYECKOHN 3a7aud. AJITOPUTM MPOBEACHUS aHalM3a: OTOOP cpedHei mpoOsl,
MOJrOTOBKA MPOOBI K aHAIM3y, U3MEPEHHE aHAJIIMTUYECKOTO0 CUTHAja U €ro MEeTPOJIOrHYecKas
OIIEHKA, pacyeT pe3yJbTaTOB aHalM3a W HMX HHTeprperauus. llpumepsl pemenus 3anay
AQHAIUTUYECKOTO KOHTPOJS B XMUMHUYECKOM TEXHOJIOTHH, B aHAIN3€ OOBEKTOB OKpYXKarouleu
cpenbl U Ap. [IoHATHA O COBPEMEHHBIX METO/JAX AJIEMEHTHOIO aHaJlh3a: aTOMHO-3MHCCUOHHBIN
aHaJIN3, aTOMHO-a0COPOLIMOHHBIN aHaNN3, PEHTI€HO(IyOPECLEHTHBIA aHAJIN3.

1.2 Cnenuduka 3agay aHanuTHIeCKOW XUMHUH. OCHOBHBIC TEPMHUHBI aHATHUTHUECKOMN
xumun. OOHapyxkenue. Onpenenenve. AHaiau3. AHaIUTHUYECKHE XMMHUYECKHE pPEaKIMH Kak
OCHOBa XMMHUYECKOT0 aHayn3a. KauecTBeHHbIE M KOJTUYECTBEHHBIE aHATUTUYECKUE XUMUUECKUE
peakuuu. TpeOoBanus, mnpenbsBiasiemble K HUM. Crenupuka aHAIUTUYECKUX PEaKIUM,
UCTIONIb3YEMBIX B aHaN3e. AHamuTH4ecKast popma U aHATUTHYECKUE MPU3HAKA. AHATUTUYIECKUE
peaknuu W a”HamuTHueckue A dexTsl.  XapaKTepUCTHKU  aHAJIUTHYECKUX  peaKIuil:
YyBCTBUTEIHHOCTh, HM30UPATENLHOCTh (CENIEKTUBHOCTH). ['pynmnoBele, o0mue, 4YacTHbIE,
XapakTepHble M cnenuduueckue peakiuu. IlyTu moBblmieHuss U30MpPATENBHOCTH U
YYBCTBUTEIBHOCTH AHAIMTUYECKUX PEAKLIUM.

1.3 XuMudeckue paBHOBECHS B TOMOT€HHBIX U T€TEPOTCHHBIX CUCTEMaX, IPUMEHSIEMBIX B
aHATUTUYEeCKON XuMUU. OCHOBHBIE THIBI PEAKLHI, TPUMEHSEMBIX B aHATUTHYECKON XUMHUU
(ocaxkieHusi, KHUCJIOTHO-OCHOBHBIE, KOMILUIEKCOOOpa30BaHUs, OKHUCICHHUSI-BOCCTAHOBIICHUS).
CocrosiHue UOHOB 3J€MEHTOB B pacTBopax. KOHCTaHTHI paBHOBECHS aHATIMTUYECKHUX PEAKIIMi:
TEPMOJMHAMHYECKHUE, KOHIEHTPALMOHHbIE, yCIOBHbIE. DAaKTOPHI, BIUAIOIIME HA XUMHUYECKOE
paBHOBecHe  (KoMILIeKcooOpa3oBaHue, 00pa3oBaHHWE  MaJOpPaCTBOPUMBIX  COEIMHEHHIH,
M3MEHEHHE CTEeNIEHU OKUCIIEHHUS ONPeIEesieMOro HOHa, BIUSHUE IPUPO/IbI PACTBOPUTES,, HOHHOMN
CUJIBI, TEMIIEpaTypbl, coOcTaBa pacTBopa). PaBHOBecHss B  aHAJTUTUYECKU  BaXKHBIX
MPOTOJIUTHYECKUX  cucTeMax. KOHCTaHThl KHCIOTHOCTM M  OCHOBHOCTH. Y PaBHEHMS
MatepHaibHoro Gananca. Beruncnenue pH pacTBOpoB KHCIOT M OCHOBAHUM PA3IUYHOM CHIIBI,
cMeceil KUCaoT U ocHoBaHM. BydepHble pacTBOPHI, UCIIOJIb3yeMbIE B XUMHUUECKOM aHAIM3E: UX
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cocraB, cBoiicTBa (OydepHas emkocTh, 0bmacT OydepupoBanus), pacuer pH, npumeHeHue B
AQHAJIUTUYECKOW XMMMH. AHAJIUTHUYECKHE pEeakIUM KOMIUIEKCOOOpa30BaHMs, OCaXKACHUS,
OKHCJIEHHUSA-BOCCTaHOBJIEHUs. OOIMe, CTyleH4YaTble M YCIOBHBIE KOHCTaHTBl YCTOMYMBOCTH
KOMILIEKCHBIX COeIMHEHUH. Mcrionp30BaHue peakiuii KOMILIEKCOOOpa30BaHUs B aHATUTUYECKON
xUMHUK (OOHapy)XKeHHE U KOJMYECTBEHHOE OINpE/AeiIeHNue, MacKupoBaHue). lcmonp3oBaHue
peaKuuil OCAKICHUS B AHAIMTUYECKUX LeisAX. KOHCTaHTa paBHOBECHs pPEAaKLMU OCaXKICHUS-
pacTBopeHuUs; (aKTOPHI, BIUSIONIME HA PACTBOPUMOCTD OCa/IKOB. PacdeT ycioBuid OCaXKACHUS U
pacTBOopeHMsT 0cankoB. OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIE paBHOBecus. CTaHAApTHBIA U
peasbHBI  OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIE IMOTCHUIUAIBL. XHUMUYEeCKHe U  (U3HMKO-
XUMHYecKHe cnocoObl ompexaeneHus pH pactBopoB. PaBHOBecHs aHATUTHUECKUX pPEaKIMHA
KOMILIEKCOOOpa3oBaHuss M ympaeieHHne HUMH. @DakTopel, BIUAONIME HAa HalpaBleHUE
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuui. KoHcTaHTa paBHOBeCcMS U €€ XUMHUKO-
aHAJTUTHYECKOE 3HaueHue. PacueT k0r((HUIIMEHTOB MOOOYHBIX PEaKIHii.

1.4. KauecTBeHHbIE M KOJMYECTBEHHBIE AHAJIMTUYECKHE DPEAKLUU C OPraHUYECKUMHU
QHWINTUYECKUMHU peareHTaMd B AHAIW3€ HEOpraHuyecKux BewiecTB. OpraHuveckue
ananmutuueckue peareHtsl (OP). Knaccuduxamusa OP no tunmy peakumil ¢ HeOpraHMYECKUMHU
nonamu. Komminekcoobpasyrome OP u ctpoeHue nx MoJjexyi: (QyHKIIMOHAIbHO-aHAIUTHIECKas
U aHAJUTUKO-aKTUBHas Irpymibl. OCOOEHHOCTH U MpeumyllecTBa ucnoyb3oBanus OP, o0nactu
npuMeHeHUs. J[OMOJHUTENbHO: Teopus AeHCTBUs KoMiuiekcooOpasyromux OP, yuer noHHOro
cocrosHuss OP m meramia. ['unore3a aHajornii M IpakTHYECKHE BBIBOABI U3 Hee. [Ipupona
XUMHUYECKON cBsi3u B Komiuiekcax OP ¢ voHamMu MeTayioB M €€ IMpOSIBICHHE B LIBETHOCTH
komiiekcoB. Peakumun OP ¢ xpomodopHBIMH 3iieMeHTaMHu. VIHTEHCHMBHOCTb OKpAacKu
AHATUTHYECKUX (OPM M UHTEHCUBHOCTH MOTJIOMIEHH. Vcronp30Banne peakiiuii OpraHn4ecKux
peareHToB B (POTOMETPUUECKOM aHAIN3E.

Pa3zoen 2. KonnyecTBeHHbIN XUMUYECKUI aHATIN3.

2.1, TlpuHuunsl M 3a7a4d  KOJIMYECTBEHHOro aHanu3a. Kiaccupukanuss MeToJoB
KOJIMYECTBEHHOTO0 aHanu3a. TpeOoBaHMs, NPEIbSBISEMblE K XUMHUYECKMM pEaKIHUSIM B
KOJIMYECTBEHHOM  aHaju3e. OJTanbl KOJMYECTBEHHOIO  OINpeneieHHs. XapaKTepUCTHKA
Pe3yJIbTaTOB KOJIMYECTBEHHOIO0 XMMHUECKOro aHain3a. OmpenenaeHne coep KaHus BElecTBa B
pactBope, pacueTHble Gopmynbl. CrocoObl MpeACTaBiICHUs pe3yabTaTOB aHaln3a. TecTbl Ha
BBISIBJICHHE CHCTEMAaTHYECKHX IMOTPEIIHOCTEH B pe3yibTaTax KOJIMYECTBEHHOTO XHMHUYECKOTO
a”anu3a. [Ipo6ooT6op 1 MpoObONOAroTOBKA.

2.2. Turpumerpudeckuid aHanu3. THUIBI peakUui, HUCIONB3YEeMBIX B THTPUMETPHUHU.
TpeboBanus, npeabsBiaseMble K HAM. [IpuHuun Tutpumerpuu. TUTpOBaHHWE W €ro STambl.
I'paduueckoe n3obpaxxeHue nporecca THTPOBAHUS — KPUBbIE TUTPOBAHU, UX BUAbl. CKayoK Ha
KpUBOI TUTpOBaHUs, Touka 3kBUBajIeHTHOCTH (T.D.) u xoneunas touka tutpoBanus (K.T.T.).
IlepBuuHblE W BTOpHUYHBIE CTaHAApPThHl. lIpHeMBl TUTPUMETPUUYECKOIO aHalIM3a: MpsAMOE U
oOpaTHOE€ THUTpPOBaHHE, KOCBEHHbIE METOAbl. THNbl  peakuui, HCIOIb3YEMbIX B
TUTPUMETPUUECKOM aHAIIN3€; TPEOOBAHUS, IPEIBSBIIIEMbIC K HUM.

JIONOMHUTENBHO: HWHCTPYMEHTAIBHBIE MeToAbl uHAMKaumu T3. lloreHnmmomerprueckoe
tuTpoBanue. Merop I'pana. [lpyrue crnocoObl yCTaHOBJIEHUS! KOHEYHOH TOUKH TUTPOBAHUSI.

2.3. Peaknum HeWTpamu3alud B KOJWYSCTBEHHOM XHMHYECKOM aHaiu3e. MeTomsl
KHCJIOTHO-OCHOBHOTO TUTpoBaHusA. CyIIHOCTh METOAa KHUCIOTHO-OCHOBHOI'O TUTPOBAHUS.
KpuBble KHCIOTHO-OCHOBHOTO TUTPOBaHHUA. PacueT M MOCTpOEHHE TEOPETHYECKUX KPHUBBIX
TUTPOBAHUS CUIIBHBIX U CTI1A0BIX 0OJIHOOCHOBHBIX IPOTOIUTOB. DAKTOPHI, BIUSIONINE HA BETUYUHY
CKayKa Ha KPUBBIX KUCIOTHO-OCHOBHOTO TUTpoBaHMsl. CiocoObl YCTaHOBJIEHUS! KOHEUHOM TOUKH
TUTpOBaHUA. KUCIOTHO-OCHOBHBIE WHAMKATOpBI, MHTEPBAJI IEPEX0Ja OKpPaCKH HHAUKATOPA,
nokazatenb TutpoBaHus (pT). IlpaBuio BeIOOpa MHIMKATOpa HJisi KOHKPETHOTO CIIydas
TUTpoBaHusA. IIpakTHueckoe NIPUMEHEHUE pPEAKLUHA KHUCIOTHO-OCHOBHOI'O B3aUMOJCHCTBUSA.
[ToTeHIMOMETPUYECKOE TUTPOBAHUE HA OCHOBE PEaKLUi KUCIOTHO-OCHOBHOTO B3aUMOICHCTBH.
WNHaukaTOpHbIE IOTPEIIHOCTH U X OLICHKA.
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2.4. AHanUTUYECKHE PEAKIIMK KOMIUIEKCOOOPAa30BaHUS U OCAKICHUS B KOJIMYECTBEHHOM
XMMHYECKOM aHaiu3e. lcnonb3oBaHHE KOMIUIEKCOOOpa30BaHMS B XMMHUYECKOM aHAIU3eE.
Heoprannueckue wu opraHudeckue JArasjapl. KOMIIZIEKCOHBI M HMX CBOMCTBA. Y CIIOBHBIE
KOHCTaHThl YCTOMUMBOCTH KOMIUIEKCOHATOB U UX MPAKTHYECKOE UCIob30BaHue. OOOCHOBaHUE
BbIOOpPa  ONTHUMAJIBHBIX  YCIOBUH  KOMIUIEKCOHOMETPUYECKOrO0  TUTpoBaHUsA. Kpusbie
KOMIUIEKCOHOMETPUYECKOT0 TUTPOBaHUA. DaKTOPBI, BIUAIOIINE HA BEJIMYNHY CKa4Ka HA KPUBBIX
tutpoBanusa. CrocoOs! ycranosienus T.9. u K.T.T. MetamnoxpoMHble HHAUKATOPbI, TPUHIIHIT
ux JAedcTBus. BwiOOp MHAMKaTOpa A1 KOHKPETHOIO Cllyyash TUTPOBAHMA. AHAJIUTHYECKUE
BO3MO>KHOCTH METO0/1a KOMIUIEKCOHOMETPUYECKOr0 TUTpoBaHus. [IpuMeHeHe KOMIUIEKCOHOB B
AHAINTUYECKOM XUMHUU B KAYECTBE MACKUPYIOIUX areHTOB. [IpyMeHeHHe XUMUYECKUX PEAKIUM
KOMILIEKCO0Opa3oBaHuss B (DOTOMETPUYECKOM aHaIM3€, B METOJEe KOHAYKTOMETPUYECKOTO
TUTpOBaHUA. Peakumm  ocaxxiaeHus B KOJIMYECTBEHHOM  XMMHUYECKOM  aHaJIM3E.
['paBumMeTpuueckuii aHanmm3. TeopeTrudyeckoe OOOCHOBAHHWE BHIOOpPA ONTHMAIBHBIX YCIOBHM
OCaXJIEHUS] KPHUCTAINIMYECKUX MU aMOp¢HBIX ocaakoB. IlpuMeHeHHe XMMHUYECKMX peaKLHi
OCAKIEHUSI B METOAE IOTEHIMOMETPUUECKOTO THUTPOBAHUS, B METOAE TYpOUAMMETPHUHU.
Oco6eHHOCTH peaklnii KOMILIEKco0Opa3zoBaHus (XxeaaTooopazoBaHusi) HOHOB MeTasuioB ¢ D/ TA.
OcanurtenbHOE TUTPOBAHUE.

2.5. AHaIuUTHYECKHE pEaKLUH OKUCIICHUSI-BOCCTAHOBIEHUS B  KOJMYECTBEHHOM
XUMHYECKOM  aHanu3e. OKHUCIUTENbHO-BOCCTAHOBUTENbHAS pEaKUUsl W OKUCIMTEIbHO-
BOCCTAaHOBUTENIbHBIN NOTeHIMaN. KOHCTaHTBI paBHOBECUS OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii. BeiOOp TUTpaHTa W ONTHUMAJBHBIX YCJIOBUW THUTpOBaHHs. KpHBBIE OKHCINTEIBHO-
BOCCTAaHOBUTEJIBHOIO TUTpOBaHUsA. (DakTOpbl, BIMAIOIIME HA BEIMYMHY CKauka HAa KpPUBOHU
TUTpOBaHuA. HIUKalMsg KOHEYHOW TOYKU TUTPOBAHUS XUMUYECKUMU U (PU3UKO-XUMHUYECKUMU
Metogamu. Ilepmanranaromerpusi.  XapakTepUCTHKa  METOJA.  YCJIOBHS  IIPOBEIACHUS
NepPMaHraHATOMETPUUECKUX OIpEIEIICHU M. Bemecrsa, onpenensieMble
IIEPMAHraHATOMETPUUECKUM METOAOM. JlocTOMHCTBA M HepocTaTku Meroaa. HMomomerpus.
XapakTepucTUKa METOJa, YCJIOBHS IMPOBEACHUS HOJOMETPUYECKOTO OIPEIEICHUS BEUIECTB.
JocTronHcTBa M HENOCTaTKM Merona. [IpuMeHeHHe peakuuil OKHCIEHUS-BOCCTAHOBIICHHS B
METO/I€ MOTEHIIMOMETPUUECKOT'O TUTPOBAHUSI.

2.6. HMonooOMmeHHass xpomarorpaguss B KOJMYECTBEHHOM XHMMHUYECKOM aHajM3e.
TpeboBanusi, NpeabsBIsIEMbIE K PEAKIUSIM HOHHOTO 0OMeHa. M30Tepma nonHoro oOMeHa. Boioop
ONTUMAJIBHBIX YCJIOBUH HMOHOOOMEHHOTO pa3jeneHus BeuiecTB. IIpuMeHeHHe MOHOOOMEHHOMN
XpomaTorpauu B aHAJIUTUYECKOM XUMHHM OPraHMYEeCKMX U HEOPraHWYEeCKHX COEIUHEHHI:
paszfesieHne, O4MCTKa, KOHIEHTPUPOBAHUE U T.JI.

Pasoen 3. BBenenue B pu3nko-xuMuieckre (MHCTPYMEHTAIbHbIE) METO/IbI aHATN3A.

3.1. ®XMA — cocraBHas 4aCTh COBPEMEHHOH aHanuTH4eckoi xumun. Kiaccupukarms
(U3UKO-XMMUYECKHX METOAOB aHa/IM3a. AHATUTUYECKHI CUTHAJ KaK WH(pOpMaTUBHAs (QYHKIIHS
cocTaBa BeIlleCTBA U €ro kojudectsa. [Ipumepbl aHAIMTUYECKUX CUTHAJIOB U UX U3MEPEHHUH B
OXMA.

3.2. MeTrpoioruyeckue OCHOBBI aHAJUTUYECKUX MeTOA0B. (OCHOBHBIE AaHAJIUTUKO-
METPOJIOTHUECKUE XapaKTEPUCTHUKU METOJIOB M PE3yJIbTAaTOB aHaU3a, CIIOCOOBI MX OICHKH:
npejen o0HapyXeHus, K03 GUIMEHT YyBCTBUTEIHHOCTH, HYKHSISI M BEPXHSIS TPaHULIA TUana30Ha
ONpEACIAEMBIX COJEPKAHUM, CEIEKTUBHOCTb, NPELUU3UOHHOCTh B YCJIOBHUAX CXOAWMOCTH
(TOBTOPAEMOCTH) W BOCHPOU3BOJUMOCTH, NPAaBUIBHOCTb, JKCIPECCHOCTh. (O000IIEeHHBIE
ceeaenus o OCT P CO 5725 (2002).

3.3. O61mas xapakTepuCcTKa CIEKTPATBHBIX, ANMEKTPOXUMUYECKUX U XpoMaTorpapuuecKkux
MeTo0B aHanu3a. [IpencraBnenne o GOTOMETPHUECKUX, TOTEHUOMETPUIECKUX METOaX aHAIN3a
1 HOHHOOOMEHHO# XpomaTorpaduu.
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4 O0bem yueOHOH THCHMIIINHBI

O0BLeM TUCHUILTNHEI
Buna yueOHoii padoThl Axan, | Acip.
3E
q, q,

O01as TPy10eMKOCTh 1M CHUITTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 16 12
Jlexun 0,11 4 3
Jlaboparopusie pabots (JIP) 0,33 12 9
CamocTrosiTejibHasi padoTa 3,56 128 96
KonrtakTHas camocTosiTenbHas pabota 0,4 0,3

3,56
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 127,6 95,2
Bujx HTOroBOro KOHTpOJIS: 3adeT ¢ OEHKOM

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIIMHBI
«Pu3nyeckass XUMH»

1 Heab AUCHUIIHHBI — PACKPBITH CMBIC] OCHOBHBIX 3aKOHOB, YIPABJISIONINX XOJOM
XUMHUYECKOT0 Ipoliecca, MoKa3aTh 00JACTH MPHUIIOKEHHUS 3TUX 3aKOHOB U HAYYUTh CTYJEHTA
IPaMOTHO NPUMEHSTh MX NPU PEIICHUU KOHKPETHBIX TCOPETUUYSCKUX WM MPAKTUICCKUX 3aJ1ad,
MOHSATh OCHOBHBIE KHHETUYECKHUE 3aKOHOMEPHOCTH ITPOTEKAHUSI XUMHYECKHUX TIPOLIECCOB M POJIb
KaTajIn3a Il XUMUYECKON TEXHOIOTHUH.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KEeH::

Obnadams CleyIOUMMA KOMIIETCHIIMSIMU U MHANKATOPAMH UX JTOCTHKCHHUS:

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

Buame:

— OCHOBHBIC 3aKOHBI (PU3NYCCKOW XHMHH, B3aUMOCBS3b (DM3MUECKUX W XUMHUYCCKUX
XapaKTepUCTHK MpoIlecca;

— IyTH ONpENENICHUS BaXXHEUIINX XapaKTEPUCTHK XHUMUYECKOTO PaBHOBECHS
(KOHCTAaHTBHI PABHOBECHS, PABHOBECHOT'O BBIX0JIa IPOAYKTA, CTCIICHU MPEBPAIICHUS HCXOIHBIX
BEIIECTB) U BIUSHUS Pa3NUYHBIX (PAKTOPOB HA CMEIICHNE XHMHUECKOTO PABHOBECHS;

— TepPMOJIMHAMUYECKOE OIMUCAaHUE CBOMCTB HICANbHBIX M HEUAEATbHBIX PacTBOPOB,
MTOJIXOJTbI K HAXOKJICHHIO MAPITUATBHBIX MOJISIPHBIX BEJIMYUH KOMITOHEHTOB PacTBOpA.

— TEOPHIO TATbBAHWMYCCKUX SIBJICHU;

— TEOPHUH KHHETUKH, ITyTH TEOPETUIECKOTO pacueTa CKOPOCTEH XUMUICCKIX PEAKITUil 1
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOOB;

— OCHOBHBIE YEpPThl TOMOTEHHOTO M TETEPOreHHOT0 KaTaiu3a, MPUYUHBI YCKOPEHUS
XUMHYECKOT0 TpoIlecca B MPUCYTCTBUU KaTaau3aTopa.

Ymemn:

— NMMPUMEHSATh TEOPETUYCCKHE 3HAHUS M SKCIICPUMEHTAIBHBIC METOJBI MCCIICAOBAHUS
(bu3MYECKO XUMUU TPU pelIeHUH MPOPEeCCUOHANBHBIX 3a/1a4;

— MpeAcKa3blBaTh M HAXOIUTh ONTHUMAJbHBIC YCIOBUS TPOBEIACHHS XUMHUYECKOTO
mpolecca ¢ eblo MOMyUYeHUs MaKCUMaTbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOIIETO MPOIYKTa;

— MPUMEHSTh TEOPETHUYECKHE 3HAHUS U DIKCIIEPUMEHTAIBHBIE METOJbI MCCIEIOBAHUS
(bU3UYECKON XWMHUHU IS PEIICHUS BOIMPOCOB, BO3HUKAIOMUX TPH HM3YYCHUH KWHETHUKH
XUMHYECKUX PEAKIIUM;

— MPOBOJUTh aHAIM3 M KPUTUYECKU OILIEHWBATH MOJIYYCHHBIE SKCIICPUMEHTAIbHbBIE
JaHHBIe, 00001IaTh U JAesIaTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEICHHBIX OMBITOB.

Braoems:
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— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKHMX METOJAOB (U3MYECKONM XUMHH IS
pelieHus KOHKPETHBIX MCCIIE0BATEIbCKUX 3a]1a4;

— HAaBbIKaMHU OHpCI[eJIeHI/ISI COCTOAHUA paBHOBCCI/Iﬂ )41 CaMOHpOI/I3BOJIbHOI‘O HaHpaBHeHI/ISI
XUMHUYECKOTO MPOIIecca;

— 3HaHUSMH OCHOBHBIX 3aKOHOB (M3MYECKOM XHUMHH [UIS  COJEp)KaTelIbHON
HHTEPIPETAUA TEPMOIUHAMUYECKUX PACUETOB;

— METOJIaMU  OTPEJCICHUS] TMOpsSAKa ¢  CKOPOCTH  PEAKIUH, YCTAaHOBJICHUS
JTUMUTHPYIOIICH CTaIMM U MEXaHU3Ma U3y4aeMOW XUMHYECKOU PEaKIIvH;

— HaBbIKAMHU COCTABJICHUS TaJlbBAHUYECKHUX DJIEMEHTOB IS ILeJield ompeaeincHus
TEPMOJAMHAMUYCCKUX XapAKTEPUCTUK M KOHCTAHT PABHOBECHSI CCIICTYEMOM peaKIuu;

— 3HaHUSIMH OCHOBHBIX 3aKOHOB XMMUYECKON KUHETHUKH, BIUSHUS Pa3IMIHBIX (DaKTOPOB
(Temmeparypsl, 1aBJIEHUs, KaTAIU3aTOPa) HA CKOPOCTh XUMUUECKON PEaKIIUH.

3. KpaTtkoe coaep:xaHue TUCHHUILIHHBI

Paznen 1. Xumunueckasi TepMOIUHAMHUKA.

1.1. IlepBwlii 3akOH TEepMOAMHAMHMKH. TepMOAMHAMHUYECKHUE  CHUCTEMBI U
TEPMOJUHAMUYECKHE IIapaMeTpbl. OKCTEHCHBHBIE W HMHTCHCHUBHBIE CBOWCTBA CHCTEMBI.
Tepmoaunamuueckuit npouecc. MyHKIUU COCTOSAHUA M (YyHKUUU Mpouecca. BHyTpeHHss
SHEprus M 3HTAJbIUA, UX cBoWcTBa. Temuora n paboTa Kak Gopmbl nepesauu sHepruu. Padora
pacmpeHuss raza W mojie3Has padorta. POPMYTUPOBKM NEPBOTO Hadajla TEPMOJWHAMHKH.
B3anMocBsI3b TemI0Thl, pabOThl U U3MEHEHUS] BHYTPEHHEH 3HEpPruu B U30XOPHOM, H300apHOM U
M30TEPMUYECKOM Ipolieccax. TernnoeMKocTh BelecTBa — U30XOpHast Uiy U300apHasi, MOJISIpHas,
yaenbHas. TennoeMKocTh UICANBbHBIX I'a30B, B3aUMOCBA3b MOJIIPHBIX Temnoemkocteld Cp u Cv
UJEaNbHOr0 rasza. TemnoeMKOCTh TBEPAbIX BELIECTB M KUIAKOCTEH. 3aBUCHUMOCTb MOJISIPHOMN
n300apHOI TEMIO0EMKOCTH BEIIEeCTBa OT TeMIIEpaTyphl, SMIMPUYECKUE ypaBHEHHUs (CTEIIEHHbIE
pAaBl), UX TPUMEHUMOCTb. 3akoH KyOoB JleOas, mpasBuiio [rononra u [Itu. Cpeansis nuzobapHas
TEIUIOEMKOCTh BEIIECTBA B MHTEpBAJEe TeMIlepaTryp. TemmneparypHas 3aBUCUMOCTb IIPUPALICHUS
sHTanenuu BemectBa (Ht — Ho) mpu mocTossHHOM naBiieHUMM ¢ y4eToM (ha30BbIX MEPEXO0JI0B.
Tennosoit 3¢pdexr xummuyeckoro nporecca. OCHOBHOE cTaHIapTHOe cocTossHue. CTaHgapTHbIE
SHTANBIIUK 00pa3oBaHUs U cropaHus BeulecTB. [IpuMeHeHue 3akoHa ['ecca Ay BbBIYMCICHUS
TEIUIOBBIX A(PPEKTOB XUMHUECKUX M (U3MKO-XUMHUUECKUX TporueccoB. CBsA3b TEMIOBBIX
3¢ (}PEeKTOB MPU MOCTOSHHOM O0BEME M TPH MOCTOSHHOM JABJIECHUU. 3aBUCHMOCTH TEIJIOBOTO
apdexTa peakuuu OT Temmeparypbl. BbiBon u ananu3 ypaBHeHus Kupxroda B
mudepernumansHoi popme. MaTerpupoBanue ypasHenus: Kupxroda.

1.2. Bropoil 3akoH TepMOAMHAMHUKH. CaMOIPOM3BOJIBHBIE M HECAMOIIPOM3BOJIBbHBIE,
oOpaTtumble U HeoOpaTUMbIe, PAaBHOBECHbIE (KBa3UCTaTHUECKHE) U HEPaBHOBECHBIE MPOIECCHI.
PaGora paBHOBECHOrO W HEpaBHOBECHOrO IMporeccoB. DOpMYyIHPOBKHM BTOPOro Hayaia
TEPMOJUHAMHUKHU. DHTPONUS KaK KPUTEPHUM HaIllpaBIEHHOCTH CaMOMNPOU3BOJIbHBIX MPOILIECCOB U
paBHOBECHsI B M30JIMPOBAHHBIX CHCTEMax. 3aBUCHMOCTb JHTPOIIMU BEIECTBA OT MAPaMETPOB
COCTOSIHUS (TemmepaTyphl, NaBieHHs, o0bema). PacueT M3MEHEHHs SHTPONUU B PA3IUYHBIX
Ipoleccax, CBA3aHHBIX C U3MEHEHMEM COCTOSHUS HUEATBHOTO Ia3a, a TAKKe YMCTBIX TBEPIBIX
WIM KUJKMX BellecTB. V3MeHeHue SHTPONUU B MPOLECCe CMEIICHUS HAealbHbIX Ta30B.
N3menenue suTponuu rnpu (azoBeix nepexonax. Ternosas Teopema HepHaera, nocrynar [Inanka
(Tpethe Hayano TepMoauMHaMuKH). CTaTHCTHYEeCKass HMHTEpIIpeTalus BTOPOro Hauaia
TEPMOJIMHAMMKH, YypaBHeHHe bonbimana-Ilnanka. Beruucienue aOCOMIOTHOW —SHTPONUHU
BellecTBa. Pacyer W3MEHEHHS OHHTPONMH B XUMHUYECKMX pEaKIMUAX TMpU  Pa3InYHBIX
temneparypax. OObenuHeHHoe ypaBHeHue | u Il 3aKkoHOB TepMOIMHAMMKH. OHEprus
['enpmromnbia u sHeprust I'm60ca Kak KpUTEpUM HANpPaBIEHHOCTH INPOLECCOB U PAaBHOBECHUS B
3aKpBITBIX CHCTEMax. XapakTepucTudeckue (yHKIMU. 3aBUCUMOCTb dHepruu I eiapmroibia u
sHeprun ['m60ca oT mapamMeTpoB cocTosiHMs. TemmepaTypHas 3aBUCUMOCTh dHepruu [mbd0ca
BEIIIECTBA C yueToM (a30BbIX iepexo10B. Pox hazoBoro nepexosa (mepsbiif, BTOpoit). Y paBHEHUs
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['n66ca-I'ensmronbua. Pacuer m3meHeHuil craHnapTHeIx sHepruid ['m60ca m I'enbmronbua B
XUMHUUYECKHMX PEAKLMSX IIPU Pa3IMYHBIX TEMIIEpaTypax.

CucreMpl NEpPEMEHHOTO0 COCTaBa. XUMHUYECKHI NOTEHLUAl KOMIIOHEHTa CHUCTEMBI.
3aBMCHUMOCTb XUMUYECKOIO MOTCHIMAIA OT JABJICHUS U TEMIIEPATyphl. Y CIIOBUS PABHOBECHUS U
CaMOIIPOU3BOJIBHOTO MIPOTEKaHM MPOLiEcca B CUCTEMAaX IEPEMEHHOTO COCTaBA.

1.3. Xumudeckoe paBHOBecHe. MaTepuaibHbIN OajaHC XMMHUUYECKOW PEaKIuHu, CTEIICHb
IpEBpaLICHMs, XUMUYECKash IE€PEMEHHas. YPABHEHHE M30TEPMbl XUMHUYECKON peakuuu
(u3otepmbl  Bant-I'opda). Xumuueckoe cpoacTBO. AHanNM3 YypaBHEHHsS H30TEPMbl UL
OIpe/IeNICHUS HAIIPABJICHUS CAMOIIPOU3BOJIBHOTO IPOTEKAHUS XMMUUECKON PEAKIIMM OT JAHHOTO
UCXOJHOTO (HEpaBHOBECHOI'O) COCTOSHHUS. TepMoJMHaMHMuecKass KOHCTaHTa XHMMHUYECKOIO
paBHOBECHSI U IMIIMPUYECKUE KOHCTAHThI XMMHUecKoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHeHus
UX CBSI3U JJIS PEAaKLMK B HJCAIBHOM ra30BOM cMecH. KOHCTaHTBI paBHOBECHUS 1JI1 TOMOTE€HHBIX U
TETEPOreHHBIX pPEaKlMi, UJICANbHBIX U HEUJCAIbHBIX PEAKIIMOHHBIX CHCTEM (Ha HpUMepax).
CMerieHne XMMHUYECKOr0 paBHOBECHs NMpHU HM3MeHeHuH oOuiero aasineHus (T = const) u npu
nobaBieHnM B cucteMy nHepTHOTO Tasa (T = const, P = const).

Bnusiaue temnepaTypbl Ha KOHCTAHTY XMMUYECKOTO PAaBHOBECHS, YpaBHEHHs U300aphl U
M30XO0pbl XUMHUUYECKOHN peakuuu. BbIBoJ, aHAM3 U MHTETpUpOBaHUE Ha3BaHHBIX ypaBHEHUI Ha
npruMepe ypaBHEHMs U300aphl. PacueT cpeHero u HCTUHHOTO TEII0BOro 3¢ (eKkra XMMUYECKUX
peakuuii U3 3aBUCUMOCTH TEPMOAMHAMUYECKON KOHCTAHTHI paBHOBECHS OT TeMIleparypsbl. Pacuer
KOHCTAQHT PaBHOBECHsI XMMUYECKHUX PEaKUMH M3 CTaHJIAPTHBIX TEPMOJMHAMMUYECKUX (YHKLUIA
BelIeCTB. Brluncienrne KOHCTaHT PAaBHOBECUSI XUMUUECKHUX PEaKLUi MO CIIPAaBOYHBIM JIaHHBIM O
KOHCTaHTax paBHOBECHUs peakLuil 00pa30BaHUs COCAMHEHUIN U3 IPOCTHIX BEIIECTB.

Pa3neua 2. ®a3oBbie paBHOBeCHS B O/JTHOKOMIIOHEHTHBIX CHCTeMax

2.1. da3oBble mepexoabl U (a3oBas IuarpaMMa COCTOSHHS Ui OJHOKOMIIOHEHTHBIX
cucreM. Pa3a, KOMIIOHEHT, 4ucio creneHeil cBoboasl. IlpaBuno a3 ['mbOca. [Ipumenenue
npaBuia a3z ['mb6bca 11 aHanmza (a3oBBIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
Junarpamma cOCTOSIHUSI OJIHOKOMIIOHEHTHOM CHCTEMBbI, €€ (ha30Bble MOJS, JUHUM U TpPOIHBIE
TOYKH, BBIpa)KalOIIMe COOTBETCTBEHHO onHO(a3HOE, NByX(a3zHoe U Tpex(a3zHOe PaBHOBECHS.
Hacepimennslii nmap, TeMneparypHas 3aBUCUMOCTh JaBJIEHUsI HachlllleHHOro napa. Kputuueckas
TOYKa, KPUTHYECKOE COCTOSHHE BEIIECTBA, €r0 OCOOCHHOCTH. BBIBOA M aHamM3 ypaBHEHUS
Knaneiipona. 3aBUCUMOCTb TEMIEPATYPHI TUIABJIEHUS OT BHEIIHETO JIaBJICHUS, UHTETPUPOBAHUE
ypaBHeHus KunanelipoHa s paBHOBECHs TBEPAOE TEJIO - JKUIKOCTb. PaBHOBecHs C ra3oBOM
¢azoii, ypaBuenue Knaneipona-Kiay3uyca, BEIBO M1 HHTETPUPOBAHUE YPABHEHUS JIJISI OMTMCAHUS
JUHUN HCHapeHus W cyOnMMaiuM, Hcrosb3yemble fonymieHus. OmnpeaeneHue KOOpIHHAT
TPOWHOU TOYKHU.

2.2. Omnpenenenue TepMOJIMHAMHYECKUX (YHKIMI mporecca (a3oBOro mnepexoa.
ITpumenenne ypaBHenus Knanelipona-Knaysuyca ais pacuera n3MEHEHUS TEPMOAMHAMUYECKUX
byHKIMI npu Qa3oBBIX MpeBpalleHUsX. B3auMOCBA3b SHTaNbNMIA IUIABJIEHUS, HCIAPEHUS U
BO3IOHKH B TPOMHOH TOYKE. DMIMPUYECKOE ITpaBuiIo TpyToHa.

Paspnen 3. TepmoanHaMu4yeckasi TeOpUsi pacCTBOPOB.

3.1. OcHOBBI TE€pMOOMHAMHUKU pacTBOpOB. IlapunanbHple MOJIBHBIE BEJINYHUHBI.
Knaccudukanuu pactsopos. [lapuuanbasie MonsipHble BeIMuuHbL. Y paBHeHus [ n06ca-/{rorema
(BbIBOA W aHanu3). MeTonabl OmpeneNneHuss NaplUalbHBIX MOJSPHBIX BEJIUYMH (METOA
KacaTeNbHBIX W METOJ OTpe3KoB). OTHOCUTENbHBbIE MAapUUAIbHBIE MOJISIPHBIE BEIMYHUHBI
(mapuuanbHble MOJIsIpHbIe QYHKIMM cMemieHus ). TepMoanHamMuueckue GyHKIMU CMEIICHUSI.

3.2. TepMoauHaMHAYECKOE ONMCAHUE UEAIBHBIX U HEUACAIBHBIX PACTBOPOB. neanbHble
(coBepiIeHHBIE) pacTBOpPbl. XUMHUYECKUHM TMOTEHIMal KOMIIOHEHTa HJECAIbHOIO pacTBoOpa.
Tepmonuaamudeckue GyHKIIUNA CMEIICHUS T UCATBHBIX pacTBOPOB. PaBHOBecHe "HueanbHbIi
pactBop-map", 3akoH Payns, rpaduyeckas wuHTepnperanus 3akoHa Paynsa. IIpenenbho
pa30aBlIeHHbIE pacTBOpPbI, 3akoH [‘€eHpH. VYpaBHEHHE XUMHUYECKOro MOTEHLUaNa s
pacTBOpuTeNss W PAacTBOPEHHOTO  BemlecTBa. HewpeanbHble  (peanbHbIE)  PaCTBOPHI,
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IIOJIO)KUTEIbHBIE M OTPULATENIbHbIE OTKJIOHEHHS OT HJcaJbHOCTH (OT 3akoHa Payms).
CraHgapTHBIE COCTOSHHSA KOMIIOHEHTOB pacTBopa. CUMMETpUYHAsL U HECUMMETPUYHAs! CUCTEMBI
cpaBHeHHs. PacdeT akTMBHOCTEH M pallMOHATIBHBIX KOA(P(PHUINEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoauHamuueckue (YHKUMM CMEUIEHHsS Ui HEHJICAIbHBIX PacTBOPOB.
3aBUCUMOCTh AKTHBHOCTH W KO3((uIMEeHTa aKTUBHOCTHM KOMIIOHEHTa OT TeMIepaTypbl H
JIaBJICHMUSL.

3.3. KouraTuBHbIe CBOMCTBA pa30aBIEHHBIX PACTBOPOB HEJIETYUHX BEIIECTB B JIETyYEM
pactBoputene. KoymraruBHble CBOMCTBAa pa30aBlIEHHBIX PAacTBOPOB HEJIETyYUX BELIECTB B
JETYYMX PpacTBOPUTEISX (MOHMKEHHE JaBJIEHHUS HACBILIEHHOIO IIapa pacTBOPUTENS HaJ
pPacTBOPOM I10 CPABHEHMIO C YHCTHIM PACTBOPUTEIIEM, IIOBBIIIEHUE TEMIIEPATYPhI Ha4ajla KUIICHUS
U IOHIKEHUE TEMIIEpaTypbl Hadaja OTBEPJEBAaHUS pAcCTBOPOB, OCMOTHYECKOE JaBJICHHUE).
O0yIIMOCKONMYECKass U KPHOCKONMMYECKass KOHCTAHThl pacTBOpuTess. BwlBox ypaBHeHus,
CBS3BIBAIOILIETO MMOHMKEHHE TEMIIEpaTyphl Hauaja OTBEpJEBaHUs C KOHLEHTpalueld pacTBopa.
Ocmoc, ocMoTHYECKOe J1aBleHHe, 00paTHbIH ocMoc. Mcnonb30BaHME KOJIUTATUBHBIX CBOMCTB
JUISL ONpEENICHUsT MOJSIPHOM MacChl, CTENEHW AMCCOLMAMM WJIM CTEINEeHW acCOLUaluu
pPacTBOPEHHOI'O BEUIECTBA.

Pa3nen 4. ®a3oBbie paBHOBeCHS] B MHOTOKOMIIOHEHTHBIX CHCTeMaX.

4.1. PaBHOBecHE€ <OKMAKUH DPACTBOP - HACBHILEHHBIM Map» B JABYXKOMIIOHEHTHBIX
cucremax. JluarpaMmbl «/1aBJIEHUE-COCTaB», «TEMIIEPATypa-COCTaB», «COCTaB Iapa-coCTaB
KHUJIKOCTH» s WUACalIbHBIX M HEUJealbHbIX pacTBOpoB. IIpumenenue mnpaBwia a3z
UCCIIEIOBAaHUIO Jauarpamm. 3akoHbl ['nO0Oca-KonoBamoBa. A3eoTpomus, TEPMOIWHAMHYECKOE
yCIIOBUE TOUKM azeoTporna. [IpaBuio peryara. PU3HKO-XMMUYECKHE OCHOBBI Pa3JeJICHUs KUIKUX
CMeceil MeTo/1aMy IEPETOHKHU U PEKTU(UKALINH.

4.2. PaBHOBeCHE (GKHIKOCTH-TBEPJOE» B JIBYXKOMIIOHEHTHBIX CUCTEMax. TepMHUYeCKuil
aHAJIN3, KPUBBIE OXJAXKICHUs, MOCTPOEHUE JAMArpaMMbl IUIABKOCTU MO KPUBBIM OXJIaXKJIEHUS.
CucreMbpl ¢ OrpaHMYEHHOM M HEOTPAHMUYEHHOW PAacCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIOM
cocrosiHuu. M3omopdusm. Tumsl TBepAbIx pacTBOpoB. JlMarpaMMbl MIaBKOCTH H30MOpP(HO
KPUCTAJIM3YIOIIMUXCS  BelecTB.  JlMarpaMMbl — IIJIaBKOCTH  CUCTEM € OIPAaHUYECHHOMN
pPacTBOPUMOCTBIO B TBEPAOM COCTOSSHMM. ODBTEKTHUYECKOE W TMEPUTEKTUYECKOE DPABHOBECHS.
OmnpeneneHne cocraBa 3BTEKTHYECKOM JKUAKOCTH IIOCTPOEHUEM TpEyroibHHKa TaMMaHa.
[Tpumenenue npasuna ¢a3 ['nb66ca k uccienoBanuo Ga3oBbIX paBHOBECHH.

Paspnen 5. PacTBOpBI 2JIEKTPOJIMTOB.

5.1 PacTBOpBI 3JEKTPOJIIUTOB B CTATUYECKHUX YCIOBHSX. TE€PMOIMHAMMYECKOE ONMCAHUE
CBOWCTB pacTBOPOB 3JIEKTPOJIUTOB. AKTUBHOCTH U KO3()(DUIIMEHTHI aKTUBHOCTH 3JIEKTPOJIUTA U
HOHOB B pacTBOpe, CpeAHHE HOHHbIe KO3(duuumeHTsl akTUBHOCTU. CBSA3b AKTUBHOCTH
AIIEKTPOJINTA CO CpeIHEe MOHHOM aKTUBHOCTHIO U KOHIIEHTpaluen snekrpoiauta. MoHHas cuia
pactBopa. [IpaBuno noHHO# cuiibl. OCHOBHBIE MOJ0XKEHUS MIEKTPOCTATUYECKON TEOPUH CUIIBHBIX
anekTponuToB JleOas-Xrokkens. IlpenenpHbrii 3akoH JleOas-Xrokkens, BTOPOE U TPEThE
npuOJIMKEHUs TEOPUH, rpauuecKoe NMpeICTaBIeHUE STUX 3aBUCMOCTEH.

5.2. PacTBOpPBI 3JIEKTPOIUTOB B IMHAMUYECKUX YCIOBUAX. [I[pOBOTHUKYN 3IEKTPUUIECKOTO
toka I u Il pona, MOHHAs U AIIEKTPOHHAS IPOBOJUMOCTD. Y I€TIbHAs, MOJISIPHAs U DKBUBAJICHTHAs
AIIEKTPUYECKHUE TPOBOJUMOCTH, B3aUMOCBS3b MKy HUMH. 3aBUCUMOCTb YAEIbHOM U MOJISIPHOI
AIIEKTPUYECKON MPOBOJUMOCTEN OT KOHLEHTPALWHU, TEMIEPATYphl U MPUPOABI PACTBOPUTEIS.
CKopoCcTh M TOJBMKHOCTEH (a0COJIFOTHAsE CKOPOCTh JBWMIKEHHS) MOHOB. 3aKOH HE3aBHCHMOTO
JIBUKEHUST MOHOB (3akoH Kombpaymia). IlpenenbHble MOJsSpHBIE AJIEKTPONPOBOJIHOCTH HOHOB.
OcradeTHbII MeXaHU3M TepeHoca NEKTpUYeCTBAa MOHAMU THIPOKCOHUS U ruApokcuia. Yucna
IIepeHoca MOHOB. DJIEKTPOIPOBOAHOCTh PACTBOPOB CUJIBHBIX JIEKTPOJIUTOB, YPAaBHEHHUE KOPHS
kBagpatHoro (ypaBHeHue Kombpayma). IlpumeHeHne TeOpUM CHIIBHBIX 3JIEKTPOJUTOB IS
OOBSICHEHUSI ~ DIEKTPOPOPETUYECKOTO M PENaKCAIMOHHOTO  3(PQPEKTOB  CHIKEHUS
3JIEKTPONPOBOJHOCTU. BiusiHue T10N€ll BBICOKOM HANPSHKEHHOCTH M BBICOKOM YacTOTHI
IIEPEMEHHOTO  TOKAa Ha  3JIEKTPONPOBOJHOCTH  PacTBOpPOB.  METOOUKH  M3MEpEHUS
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ANEKTPONPOBOAHOCTU.  KOHJIYKTOMETpUUECKOE  ONpelesieHue CTENEeHW W KOHCTAHTBI
JUCCOITMAIIMN  CIA0BIX JJICKTPOJUTOB, TEIUIOTHI, SHTpOnmMH W HHepruu [mOOca mporecca
JIUCCOIMAIIMHU, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COCIMHEHUM.

Pa3znes 6. JiiekTpoxumMHuUyeckue CUCTEMBI (1enu).

6.1 DOJIC u »2neKTpoAHbIE MOTEHIHUAIbI. OJEKTPOXUMHUYECKHE CUCTEMBI (LIETH).
Bo3HukHOBEHHME CKayka MOTEHIMala Ha TpaHuile pasnena npoBoaHukoB | u Il poxa. JIBoitHoM
AIIEKTPUYCCKUI CIIOH. DJICKTPOXMMHYSCKUN TMOTCHIMAJ, TalbBaHU-TIoTeHInan. OOpaTumbie
3JICKTPOABI U OOpaTHUMBIC JJICKTPOXUMUYECKHE MU (DJIEMEHTHI). DJIEKTPOABIKYIIAS CHIIA
rajbBaHUYECKOTO 3JIEMEHTA, YCIOBHBIM 3JEKTPOJHBIA MOTEHIMaN (MOTEHLHAl B BOJOPOIHON
mkaie). Cesa3b DJ1C ranpBaHUYECKOHN IIENU C JEKTPOAHBIMU MOTeHITMANaMu. [IpaBuiio 3HakoB
OJIC u 3MeKTpPOJHBIX MOTEHUUANOB. TepMoauHaMUUYecKasi T€OpUsl TralbBaHUUECKUX SIBIICHUU.
BriBon u ananmu3 ypaBHeHusi HepHcra, BbIpaxkaromiero 3aBucumocTh JJ[C rambBaHUUECKOTO
9JIEeMEHTa OT AaKTHUBHOCTEH KOMIIOHEHTOB OJJIGKTPOJHON peakiuu. YpaBHeHue ['ubOca-
['enbMrosbia a5 SAEKTPOXUMUYECKUX CUCTEeM. 3aBUCUMOCTh DJIC raqbBaHUUECKOTO JIEMEHTA
oT Temnepatypsl. Kiaccudukanus 37eKTpoIOB: ICKTPOIBI TIEPBOTO H BTOPOTO POJIa, Ta30BEIC,
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIC. Y paBHeHUE HepHcTa Ui moTeHIHala 3JIEKTPOJ0B BCEX
BHJIOB.

6.2. T'anpBaHWYeCKHE OHJIEMEHTHl. THUIMBI TajJbBaHUYECKUX AJIEMEHTOB: XUMHUUYECKHUE,
KOHIICHTPAIMOHHBIE, C TIepeHocoM, Oe3 mepeHoca. J(uddy3noHHBI TOTEHIIMAN, MEXaHU3M
BO3HUKHOBEHHUS U METOJIbI €r0 YCTpaHeHUs (CBEACHHS K MUHUMAIbHON BenuuuHe). Meroauka
m3mepennst DJ[C © 3NEKTPOAHBIX TOTCHIHUAIOB.  [IpuMeHeHHEe TOTCHIMOMETPUM IS
omnpeAeieHUus TEPMOJUHAMHYECKUX XapaKTEPUCTUK XHWMHYECKUX PEaKIUid, MPOTEKAIOMIMX B
TaJIbBAHMYECKOM IIeTH, KOHCTAHT XMMHYECKOTO PAaBHOBECHS, aKTHBHOCTEH M KO3(DPHUIIMEHTOB
AKTUBHOCTH 3JIEKTpoJIuTOB, pH pacTBOpOB, MpOU3BEAEHUS PACTBOPUMOCTH MAJIOPACTBOPUMBIX
coelMHeHUH. XMMHUYECKHEe HCTOYHUKHU TOKaA.

Paszpen 7. XumMu4yeckass KHHETHKA.

7.1. ®opmanpHas KHHETMKA. TepMOAMHAMHMYECKas BO3MOXKHOCTb IIpOLECCa M €ro
IpakTH4eckasi (KMHETHYecKas) oCylecTBUMOCTh. [IpenMer u 3agaun XMMHUYECKON KUHETHKH.
OcHOBHBIE OHATHUS POPMATBHON KHHETUKU: CKOPOCTh XUMUYECKOI peakIiy, MOJIEKYISIPHOCTb,
YacTHBIM M 0o0mumi nopsaok. OCHOBHOM NOCTyJaT XMMHUYECKOM KUHETHKH, KHHETHYECKOe
YPaBHEHHE CKOpPOCTHM peakiuu. KoHCTaHTa CKOPOCTM XMMHMYECKOH PpEaKkLHMH, pa3MEpHOCTh
KOHCTaHTBl CKOpPOCTH. MeTonbl ompeneneHus CKOpPOCTeH XHMMHMYECKuX peakuuid. [Ipocteie
(o7eMeHTapHBIE) W CIOXKHbIE peakuuu. KuHeTHka mnpocThiX M (OPMaIbHO MPOCTHIX
OJHOCTOPOHHHUX TOMOTEHHBIX peakuuii. Peaknuu mepBoro, BTOPOro U TPETHETO IOPSAIKOB.
HMuddepenunansHas U MHTETpajibHas GOPMbI KHHETHUECKUX YPAaBHEHUM, KHHETHUECKHUE KPUBBIE.
JIuneiiHOe mpencTaBlIeHNE KMHETUUECKUX KPUBBIX Ul pEaKLMH pa3iIvMdHBbIX MOPsAKOB. Bpems
nonynpespaiieHus. Peakuuu HyneBoro mnopsiaka. Merox u30biTka (M3onsiuu) OcTBanbia
OTIpe/ieIeHUs] YacTHBIX MOPSAKOB MO COOTBETCTBYMOLIEMY peareHty. Juddepenuunansusie u
WHTETPAJIbHBIE METOJBl ONPENEICHUs MOpsaKa peakuuu. Pas3nnune KOHIEHTPAaMOHHOIO H
BpeMEHHOro mopsakoB. Croxsble peakuuu. [IpuHIMO — HE3aBUCHMMOIO  NPOTEKaHUS
alIeMEHTapHbIX peakuuil. OOpaTuMble W MapajjiesibHbIE pPEaKIUH MEepBOro MOpsaKa.
Juddepennunanbable ypaBHEHUS, OMUCHIBAIOIINE CKOPOCTH ATUX PEaKLUil, UX HHTEIPUPOBaHUE.
KuneTnueckue KpuBbIe 1T KKI0TO U3 pearupyromux Bemects. [locnenoBarensHple peakuun 1-
ro mnopagka. Cucrema auddepeHUUANTbHBIX  ypaBHEHHUH, OMNMCBHIBAIOIIUX  KHUHETUKY
MIOCJIEIOBATEIbHBIX peakunid. KnHeTnueckue ypaBHEHHsS W KMHETHYECKHE KPHUBBIE JUISl BCEX
YYACTHUKOB peakUHUHu. Bpems NOCTHXKEHUsS MaKCUMaIbHOM KOHLIEHTpALUU ITPOMEKYTOUYHOIO
BEUICCTBA. 3aBHCHMOCTh MAaKCHUMAJIBHOM KOHIICHTPAlMH IIPOMEXYTOYHOTO BEIECTBA OT
COOTHOUICHUSI KOHCTAHT CKOPOCTEN OTIEIbHBIX CTaAUM IOCIEAOBATEIBHON peakuuu. [Ipunnun
JTUMHUTUPYIOIIEH CTaJdM TOCIEI0BATEIIbHON XUMUYECKOW peakuuu. CTallMOHAPHBIA PEXUM
IPOTEKaHUSA MOCIIEeIOBATENbHBIX peakunid. MeTo 1 KBa3uCTallMOHAPHBIX KOHIICHTpAIUH, 00J1acTh
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IpUMEHEHUs. BiusHue TemmepaTypbl Ha CKOPOCTbh XMUMHMUYECKOM pPEaKLMM, HNPUOIMKEHHOE
npaBuio Bant-I'opda. YpaBaenue Appennyca B nuddepeHImanbHOl 1 HHTErpaabHON Gopme.
O¢ddexkTrBHAs SHEPrusi aKTUBAMH U TPEIIKCIOHEHIMATIBHBI MHOXHUTEIb, METOABI HX
OIpECIICHUS U3 DKCIIEPUMEHTAJIbHBIX JaHHBIX.

7.2. Teopun xumuueckoi kuHeTHKU. Teopust aktuBHBIX (OMHApHBIX) coynapenunii (TAC).
CKOpoCTh peaklMM KaK 4YMCIO CTOJKHOBEHUH AaKTHBHBIX MOJIEKYJ B CIMHHUIY BPEMEHHU.
KoncranTa ckopoctu OMMONeKyIsipHO# peakiun. OU3NYECKUI CMBIC MTPEIIKCIIOHEHITHAIEHOTO
MHOJKUTENSI U DHEPTMH aKTHBALlMM B paMKaX TEOPUU AKTUBHBIX coylnapeHHi. Crepudeckuit
(baxTop, HEOOXOUMOCTh €r0 BBEACHUS B KMHETUYECKOE ypaBHEHHE peakiuu. [[0CTOMHCTBA M
HEJO0CTaTKU TEOPUU aKTUBHBIX COyJapeHUH. MeXaHn3M MOHOMOJIEKYJIIPHBIX Fa30BBIX PEaKLUi B
pamkax TAC, cxema Jlunnemana. lcTonkoBaHME NpUYMH  W3MEHEHHA  MOpsAKa
MOHOMOJIEKYJISIDHOM pEakUuu IpY HM3MEHEHHH JaBleHUs. Teopus NepexoqHOro COCTOSIHHS
(axTuBupoBanHoro komiuiekca) (TIIC unu TAK). OcnoBuble nonoxenust TIIC, kunetnueckas
cxema peakuuu. [IoBepXHOCTh MOTEHIIMAIBHON dHEPrUU, KOOPAWHATA PEAKLMH, IIyTh PEAKLUU.
AKTHBUPOBaHHBIA KOMIUIEKC U €r0 CBOWCTBA, HICTUHHAS SHEPrus akTUBauu. CKOpOCTh peakuu
— CKOpOCTb pacnaja aKTUBUPOBAHHOTO KOMILJIEKCa (CKOPOCTb €ro MpPOXOXKICHUS uepes
noTteHuuanbHbll Oapbep). Kazurepmogunamuueckas ¢opma ypaBHeHus TIIC, sHTanbnusg u
SHTPOMNHUS AaKTUBALUHU, TPAHCMHCCUOHHBIM K03(dduument. CBA3b SHTANBIINU aKTUBALUM C
3¢ (heKTHBHOHN (IKCTICPUMEHTAIILHOM ) SHEPTUCH aKTHBAIIHH.

7.3. ®oToXUMHUYECKHE U LienHble peakuuu. DOTOXMMUYECKUE PEaKLUH, IEPBUYHBIE U
BTOpHYHBIE (poToxummuueckue mporeccel. Dotomgucconmanuss u ¢oromus. Dorodusnueckue
(1e3aKTUBALIMOHHBIE) IPOLIECCHl IPU MOIJIOMEHUN M3TydeHus. 3akoHbl ¢poroxumun: ['porryca-
Hpenepa u Ounmreiina-Ilrapka. KBantoBeiit Beixoa. Kunetuka mporeccoB, TPOUCXOISIINX C
yuactueM  (oToBO30YXIeHHbIX MoJekya. Cencubunuzatopsl, CeHCHOMIN3UPOBAHHBIE
doroxumuueckue peakunu. OCHOBHBIE pa3IU4Usl peakuil ¢ GOTOXUMHUYECKUM M TEPMUYECKUM
UHULIUIpoBaHUEeM. DOTOXMMHUYECKHE MpoLecchl B aTMocdepe, GpoTocuHTes. LlenHple peakiuu.
[Tpumeps! peakunii, MPOTEKAOMIUX MO LEMHOMY MexaHu3My. OCOOEHHOCTH M OCHOBHBIE CTaIUH
HEeMHbIX peakuuil. MexaHu3Mbl 3apoXKACHUs, pa3BUTHS M oOpbIBa 1ened. JIMHeWHBId u
KBaJIpaTUUHBIM OOpBHIB LieTel. 3BeHO Lienu, AJuHa Lenu. Hepa3BeTBieHHbIE U pa3BETBICHHbIE
nenHele peakiuu. KuHeTHKa Hepa3BETBIEHHBIX LENHBIX peakuuil. CTaauum pa3BETBICHHON
HenHo! peakuuu. BeposaTHOCTh 00pbIBa U pa3BeTBIEHUS LieNU. Pa3BuTHe pa3BeTBIEHHBIX HEMHBIX
peakuuii BO BpPEMEHH, CTAlMOHAPHBI W HECTALMOHAPHBIM PEKHUMBI TEUECHMS pEaKLUU.
IIpenenbHble  SIBICHUS B Pa3BETBICHHBIX peakiusax. HWKHUA M BEpXHUM IpEAeIbl
BOCIIJIaMeHEeHUs (B3pbIBa) LeNTHON peakuuu. [1oyocTpoB BocIsilaMeHEHUs!.

Pasznea 8. Karanms.

['omorenHslii um rereporeHHbl karanu3. ABTokaranu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHYECKUX DPeakiuil. BnusHue kaTtanmzaropa Ha TEPMOJMHAMUYECKUE U KHUHETUYECKUE
XapaKTepUCTHUKU  XUMHUYeCKUX  peakiuil.  CeleKTHUBHOCTh  JIEHCTBUS  KaTajau3aTopa.
Karanutuueckass akTUBHOCTb, yJA€JIbHAas KaTaJUTHYECKas aKTUBHOCTH. ['OMOTEHHBIN KaTanus.
CIUTHBIA W pa3/elbHbIII MEXaHW3MBbl KaTAUIUTUYECKUX PEAKIUH, SHEPreTUYECKHE JUarpaMMbl
B3aMMO/ICHCTBUS peareHToB ¢ KaranuzaropoM. OOmui u cnenunpuyeckuit KHCIOTHO-OCHOBHBIN
Katanu3. OQ¢eKkTuBHAas KOHCTaHTAa CKOPOCTH pEeakKlMM, KaTalIu3HpyeMOM BelleCTBaMU C
KHCJIOTHO-OCHOBHBIMU ~ CBOWCTBaMHU. KaTalnTudyeckue KOHCTAHTBl CKOPOCTH  pEaKLUH.
I'ereporennslii katann3. CKOPOCTh T€TEPOre€HHO-KAaTAIUTHYECKON peakuu. THIIbI TeTepOreHHbIX
KaTaJIn3aToOpoB. 3aKOH JeHCTBYIOIIMX TMoOBepxHOocTell. Poib ancopOuumm B reTeporeHHOM
npouecce. KnHeTuka rereporeHHO-KaTAIMTUYECKUX peakluid, He JTUMUTHPYEMbIX Tuddy3ueii.
OtpaBieHue KaTajin3aTopos.
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Beero - Cemectp
By yueOnol paboThl Axan Aran Axan
3E 3E 3E

9, 9. 9,
OO0mmas TpyA0€MKOCTh TUCITUTLIMHBI 14 504 7 252 7 252
KonTakTHas padoTa — ay1uTOpPHbIE 134 48 0.67 24 0.67 24
3aHSATHS:
Jlexuum 0,44 16 0,22 8 0,22 8
[Tpaktrueckue 3ansatus (I113) 0,44 16 0,22 8 0,22 8
JlaGopaTtopHsie padoTs (JIP) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHas pa6oTa 438 6,08 219 6,08 219
[ToaroroBka K 1a00paTopHBIM paboTam 121 438 219 219
KonTakTHas camocTosTenbHas paboTa 6 - 6.08 - 6.08 -
CaMocTosTeIbHOE H3YUCHUE PA3/ICIIOB 438 219 219
JUCIUATIIAHEI
Buabl KoHTpOJIA:
JK3aMeH 0,5 18 0,25 9 0,25 9
KonTakTHas paboTa — MPOMEKYTOUHAS
aTTecTauus 0,5 08 0,25 04 0,25 04
[ToaroToBka K 3K3aMeHy 17,2 8,6 8,6
Bua uToroBoro KOHTpoOJIA: JK3aMeH JK3aMeH

Beero y Cemectp
Bun yae6HO# paboTh Actp. Actp. Actp.
3E 3E 3E

9, 9. 9,
OO6miast TpyA0€MKOCTh TUCITUTLIUHBI 14 378 7 189 7 189
KonrakTHas paboTa — ayAUTOpPHBbIE 14 504 5 959 7 952
3aHATHSA:
Jlexun 1,34 48 0,67 24 0,67 24
[TpakTueckue 3ansatus (I13) 0,44 16 0,22 8 0,22 8
Jla6opaTtopusie padoTs (JIP) 0,44 16 0,22 8 0,22 8
CamocrosiTebHasi pa6oTa 16 0,22 8 0,22 8
[ToaroToBka K 1a00paTopHEIM paboTamMm 0,44 | 438 219 | 6,08 219
KonTakTHas camocTosTensHas paboTa 12,1 438 6,08 219 6,08 219
CaMocCTOATENbHOE N3YUYEHUE PA3/IEIIOB 6 6,08
JUACITUILIAHEI i ) )
Buabl KoHTpOJIA:
IK3aMeH 0,5 18 0,25 | 6,75 | 0,25 | 6,75
KonraktHass pabora — mpomexyrounas | 0,5 0,25 0,25
arrecTanus ’ ’ " 135 03 0.3
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[ToaroroBka K SK3aMeHY 12,9 6,45 6,45

Bujg uTorosoro KOHTPOJIsA: JK3aMeH JK3aMeH

AHHOTAaIUs padoyeil MporpaMMbl U CHHUIJIHHBI
«Kosmonanasi XuMus»

1 Heap IMCUMILUIMHBI — MPUOOpPETEHHE OOYyJYaIOIMMHKCS 0a30BbIX 3HAHWUW B 00JACTH
TEPMOJIMHAMUKH TOBEPXHOCTHBIX SIBICHUN M CBOWCTB JUCIIEPCHBIX CUCTEM U MOJIyUEHHE YMEHUMN
B YaCTU MWCHOJB30BAHUS ASTUX 3HAHUI NpPU HUCCIEIOBAHUM, NPOEKTUPOBAHWU M CO3JAHUU
pEATbHBIX CUCTEM, SIBIISIOIIUXCS B OOJBITUHCTBE CIy4aceB JUCIICPCHBIMHU.

2 B pe3yabTaTe H3yYeHHUs TUCHHUILUIUHBI 00y4YAIOIIUIICA T0JIKEH

Obaadoame CIIeNYIOMAMA KOMIETCHIIMSIMHA U UHAUKATOPAMH UX JIOCTHIKCHUS:

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

3namo:

- IPU3HAKH 0OBEKTOB KOJJIOUTHOM XUMUH U UX KJIacCU(UKAIIHIO.

- OCHOBHBIC TOHATHUS M COOTHOIICHUS TEPMOJMHAMHUKUA TOBEPXHOCTHBIX SIBIICHUM
(TepMOIMHAMUKA TOBEPXHOCTHOTO CIIOS; aAre3us, CMauyMBaHHE W PACTEKaHHUE >KUIKOCTEH;
JTUCIIEPCHOCTh M TEPMOJIMHAMUYECKHE CBOMCTBA Te; aIcOPOLIMs Ta30B U MapOB, aicopOLus U3
PacTBOpPOB).

- OCHOBHBIE TeoprH (pU3MIEeCKON ajacopOIuy.

- OCHOBHBIE TPEJICTABICHUS O CTPOECHUU JIBOMHOIO 3JIEKTPUUYECKOrO CIIOS; IPUPOAY
AIEKTPOKUHETUYECKOTO MOTEHIAIA; OCHOBHBIE 3JIEKTPOKUHETUUYECKUE SIBJICHUS.

- yCIIOBUSI NpPUMEHUMOCTH 3akoHa CTokca; 3akoH OWHIITEeHHa — (CMOJIYyXOBCKOTO,
TUIICOMETpHYECKOe ypaBHeHue Jlarutaca.

- OPUPOAY CEIUMEHTALIMOHHOM W arperaTMBHOM YCTOWYMBOCTH; OCHOBHBIE CBOMCTBa
pactBopoB [TAB kak nuoduiabHBIX cucTeM; OCHOBHBIC nosioxkeHus teopun JIDO; npuyunsl u
0COOCHHOCTH OBICTPOI M MEIJICHHOW KOaryJsiMH, KOHIEHTPAIlMOHHON U HEUTpamu3alnoOHHON
KOAaryJIsiiu.

- TUMNBI CTPYKTYpP, BO3HHMKAIOIIME B JUCHEPCHBIX CHCTEMax, NPUYMHBI M YCIOBHS HX
00pa3oBaHus; KJIaCCU(PHUKAIIUIO TUCTIEPCHBIX CUCTEM I10 UX PEOJIOTHYECKUM CBOHCTBAM.

Ymems:

- pacCUUTHIBATh TAPAMETPhI, KOTOPHIMU XapaKTEPU3yIOT TUCTIEPCHOCTD.

- NPOBOJUTH PACUEThl C HCIIOJIB30BAHUEM OCHOBHBIX COOTHOILIEHHUWA TEPMOJAMHAMUKH
MMOBEPXHOCTHBIX SIBICHUI.

- pacCYUTHIBATh OCHOBHBIC XapaKTEPUCTUKU MTOPUCTON CTPYKTYPHI.

- pacCuuThIBaTh BEJIMYMHY JJIEKTPOKMHETUYECKOTO IMOTEHIMajda 10 JIaHHBIM
AIIEKTPOOCMOCa | dJIeKTpodopesa.

- paccUMTHIBaTh MHTETPATbHYIO U AU (EepeHIIMATBFHYIO KPUBBIE pacIipeieTICHHUs] YaCTHI]
0 pa3Mepam.

- paccuuThIBaTh U AHAIM3UPOBATH MOTEHIMAJIBHBIE KPUBBIE MAPHOTO B3aUMOJCUCTBUS
YaCTHII.

- pacCUUTHIBaTh U U3MEPATH BSI3KOCTh TUCIIEPCHBIX CUCTEM.

Braoems:

- PEJCTABICHUSMHU O POJIM MOBEPXHOCTHBIX SIBJCHUI U JUCHIEPCHBIX CUCTEM B TEXHUKE U
MIPUPOJIE.

- METOJJaMU U3MEPEHMS TOBEPXHOCTHOTO HATSHKEHHUSI, KPAeBOTO yriia.

- 3HAaHUSIMH O METOJ]aX U3MEPEHUS aJICOPOIIMH U yIeTbHONU MOBEPXHOCTH.

- 3HAHUSIMH 00 YCIIOBUSX MPUMEHUMOCTH ypaBHEeHUS [ enbmroibiia — CMOITyXOBCKOTO;

- METOJaMU ONPEEICHUS ANEKTPOKUHETUYECKOTO TOTEHIHAIA.

- METOJIOM CEIMMEHTAIMOHHOTO aHAJIU3a.

- METO/IaMU OTIpeieNIeHUs] KpUTHUECKON KOHIIEHTPAIMH MUIIEIUI000pa30BaHMUs;
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- METO/IaMU UCCIJIEJOBaHUS KUHETUKHU KOAryJIsLUu.

- METOJIaMU U3MEPEHMS U aHAIN3a KPUBBIX TCUCHUS.

3 Kpartkoe cogep:kanue AU CHHILIUHBI

Paznen 1. [Ipenmer u npu3Haku OOBEKTOB KOWIOWAHON xumuu. KosmmongHast Xxumus -
HayKa O IIOBEPXHOCTHBIX SBJICHHAX M IUCHEPCHBIX cUCTeMax. OCHOBHBIE ITOBEPXHOCTHBIE
SBIICHUSA: aare3us W CMauyuBaHHe, KaWUIIPHOCTH, aJCOpPOLMA, DIIEKTPUYECKHE SBICHUS Ha
NOBEpXHOCTAX M Jp. OCHOBHBIE TIPU3HAKU JUCIIEPCHBIX CUCTEM - TETEPOr€HHOCTb U
JUCIIEPCHOCTD; TOBEPXHOCTHAsl SHEPrus; KOJIMYECTBEHHBIE XapaKTEPUCTHKU AMCIIEPCHOCTH.
Knaccugukanus IUCHEPCHBIX CHCTEM [0 arperaTHOMy COCTOSIHUIO AMCIEpCHOW ¢a3bl U
JCTIepcHOHHOM cpeabl. Kimaccudukarus cBOOOHOAMCIIEPCHBIX CUCTEM IO pa3MepaM YacTUll U
10 B3aWMOJICHCTBHUIO MEXIY JUCIHEPCHOHHOW cpemodl u  aucnepcHou ¢asoid. Poib
MOBEPXHOCTHBIX SIBJICHUI U TUCIEPCHBIX CUCTEM B IIPUPOJIE, IPOMBILIIEHHOCTH U, B YACTHOCTH,
XUMHUYECKON TEXHOJIOTHU.

Paznen 2. TepmoinHaMuKa MOBEPXHOCTHBIX SIBJCHUH.

OOu1asi xapakTepuCTUKa MOBEPXHOCTHOM »Hepruu. IloBepxHOCTHast sHEeprus B 0OLIeM
ypaBHEHUHU 1-TO U 2-ro Hayan TepMOAUHAMUKH. II0BEpXHOCTHOE HATSKEHUE KaK Mepa SHEpruu
['n66ca mexdasHolt moBepxHOcTH. [loBepXHOCTHOE HATSKEHHE - XapaKTEPUCTHKA MPHUPOJbI
comnpukacaronxcs (a3 u ux BzaumoseicTsus. CBOHCTBA OBEPXHOCTEH KHUIKUX U TBEPJIBIX TEIL.
VYpaBuenue ['n66ca-I"enbMronbua 1 BHyTpeHHEH yienbHON MOBEPXHOCTHOM 3HEpruu (IOIHON
MOBEPXHOCTHOM HHEPruM). 3aBUCHMOCTb HSHEPreTHUYECKUX I[apaMEeTpOB IMOBEPXHOCTH OT
Temneparypsl. [Ipoueccsl caMOnpON3BOIBHOIO YMEHBIIECHUS TOBEPXHOCTHOM SHEPTUU.

AzcopO1vsi 1 TOBEPXHOCTHOE HaTsbkeHUe. CBSA3h BEIMYMHBI aICOPOLIMH € MapaMeTpaMu
CHUCTEMBl: H30TE€pMa, H3OMMKHA M u3ocTepa azacopbuuu. Meron u30bITKOB ['MOOCa.
@dyHaameHTanpHOE aacopOuroHHOe ypaBHeHHe ['nOO6ca. I'mbG6coBckast aacopOuusa. YactHoe
BblpakeHHe YypaBHeHUs ['nO0Oca. IloBEpXHOCTHO-aKTHBHBIE M IOBEPXHOCTHO-MHAKTHUBHBIE
BEIIECTBA.

Anresus, cMauMBaHME W pacTeKaHWE XUAKocTed. Anresus u koresus. Ilpuponma cun
Mex(a3zHoro B3auMoeiicTBus. Y paBHeHue Jronpe st pabotsl afare3nn. CMaurBaHue U KpaeBoi
yron. 3akoH FOHra. CBszp paboThl aAre3uu ¢ KpaeBbM yrioMm (ypaBHeHue Jlrompe-FOHra).
JInodunpHeie U TUOPOOHBIE MOBEPXHOCTU. MeETOJBI ONpeNeNeHHs] KpaeBbIX yIriioB. BrusHue
NOBEPXHOCTHO-akTUBHBIX BemiectB (IIAB) Ha cmaumuBanue. Pacrexkanue KUAKOCTEH.
Koadpouuuent pacrexkanuss no I'apkuncy. Dddext Mapanronn. MexdazHoe HaTsKEHHE Ha
TPaHULIE MEXK]Yy B3aUMHO-HACBIIIEHHBIMH XUAKOCTAMU U IpaBwio AHTOHOBa. IIpakThueckoe
3HauUEHUE a/IFe3UH, CMAYMBaHUs U PaCTECKaHUS.

JlMcniepcHOCTh M TepMojAMHamMHuuyeckue cBoicTBa Ten. [IpaBuno ¢a3 I'mbbca wu
JTUCIIEPCHOCTh. BnusiHMe KpUBU3HBI MOBEPXHOCTH HA BHYTpEHHEE JaBiieHHE Tel (ypaBHEHHE
Jlannaca). [ToBepxHocTHas sHEprus 1 paBHOBecHbIe popMbl Tel. [puniun I'n606ca-Kiopu. 3akon
Bynbda. Kanunnspasie siBnenus (ypaBHeHue JKiopeHa), X poiib B MPHPOJIE U TEXHOJOTHH.
MeTtonpl omnpeneneHns IMOBEPXHOCTHOTO HATSKEHHUS. 3aBUCUMOCTb TEPMOAMHAMMUYECKOMN
PEaKIMOHHON CIOCOOHOCTH OT AucIiepcHOCTH. YpaBHeHue KenbBuna. Bnusinue aucrepcHocTi
Ha PAaCTBOPUMOCTb, KOHCTAHTY PaBHOBECHS XMMHYECKOH peakiuu, TemmnepaTrypy (a3oBoro
nepexona.

ITonyyeHue AMCIEPCHBIX CUCTeM. MeTonbl TUCeprupoBaHus. YpaBHeHue PeOunaepa
JUIsl paboTHI AUCTIEPTUPOBaHUS. ACOPOIIMOHHOE TOHIKEeHHE TTpouHOCTH (AddexT Pebunaepa).
['omoreHHass u rereporeHHas KoHJeHcauus. MeracTabmibHOe cocTostHue. JHeprust ['m60ca
o0pa3oBaHUs 3apo/Iblllia HOBOM (a3bl, KpUTUYECKUH pannyc 3apobiiia. J[Be cragun o0pazoBaHus
HOBOH (a3zpl. CBsA3b KWMHETHKH OOpa3oBaHMs HOBOHM (ha3bl C MEpPECHIICHHEM. YTpaBIeHUE
JUCIIEPCHOCTBIO IIPM TOMOTE€HHOM KOHACHCAUMH. [IpuMepsl Monyd4eHHsl OUCIEPCHBIX CHCTEM
METOJIaMU (PU3HUYECKON U XMMHUECKON KOHICHCAIUH.

Paznen 3. Ancopbumonnsie paBHoBecus. Kiaccudukammsi MexaHu3MoB afcopOIuu
(pusmgeckas amcopOIusi, xeMocopOIvs U HOoHOOOMeHHast ancopouwst). [Tpupona




65

a71copOIMOHHBIX cril. OCOOEHHOCTH COCTaBIAIOMMX cril Ban-nep-Baanbca (OprHeHTaIMOHHBIX,
MHAYKIMOHHBIX U TUCIEPCUOHHBIX) IPU acOpOLMU. Y paBHEHUE AJIs MOTEHUHUATbHON SHEPTHH
B3aMMOJIEMCTBUS aToMa (MOJIEKYJIbI) C IOBEPXHOCTHIO TEJA.

AncopOuus ra30B M NapoB HAa OJHOPOJAHON moBepxHOCTU. 3akoH ['enpu. YpaBHeHue
M30TEPMbl MOHOMOJIEKYJISIPHOM ancopouuu JleHrmiopa u ero ananus. OnpeneneHue KOHCTAHT
9TOTO ypaBHEHHUs (TMHEHHas ¢popma ypaBHeHHs JIeHrmiopa). YpaBHenune Opeitnamxa. Teopus
MOJIMMOJIEKYIISIpHOU ajcopOuuu bpynayspa, Dmmera, Temnepa (BOT), ypaBHEeHHE U30TEPMBI
azcop6iuu, ero ananu3. Jluneitnas popma ypaBaenus bOT u pacduer ero koncrant. OnpenencHue
yaelbHOU moBepXHOocTH MeToaoM BOT.

AncopOuus ra3oB ¥ IapoB Ha MOPUCTHIX MaTepuanax. KolndecTBeHHbIE XapaKTepUCTUKU
NOPHUCTHIX MaTepuanoB. llopucTeie Tena KOPIYCKYJSPHOW, KPUCTAJUIMYECKOW W TryOuaTon
CTPYKTYpbI, MeToJbl ux nonyudeHusi. Kinaccudpukanus nop no JyOMHUHY U ee B3aMMOCBSA3b C
TEOPHUSMHU aJCOPOIIHH.

Teopusa kanwuigspHON KoHAEHcauu. KanuuisipHO-KOHIEHCALMOHHBIN THUCTEpE3HC.
Pacuer unTerpansHoii u tudpepeHnnanbHOM KPUBBIX pacupeeNeHrs 00beMa Iop Mo pa3Mepam.

OcoOenHocTr ancopOIMM HAa MHKPOMOPUCTBHIX MaTepuanax. lloTeHIuanbHas Teopus
[TonstHn.  AJCOPOLMOHHBIA  MOTCHOMAN.  XapaKTepUCTHUYECKas  KpuWBas  aJICOpOIUH.
TemnepaTypHasi UHBApUAHTHOCTh U ap(HUHHOCTh XapaKTEPUCTUUECKUX KpuUBBIX. O000IIEHHOE
ypaBHeHHE Teopuu JlyOMHHMHA OOBEMHOTO 3aroIHEHHs] MHKPOIOpP, YaCTHBIE CIIydal ASTOTO
ypaBHeHus (ypaBHeHue [lyOmHuHa-PanymikeBuua). AncopOIusi ra3oB U MapoB B XUMHUYECKON
TEXHOJIOTHH.

AncopOuus MOBEPXHOCTHO-aKTUBHBIX BellecTB. BiusHue crpoenust moinekyn [TAB Ha
MOBEPXHOCTHYIO aKTUBHOCTb, mpaBuio Jlrokno-TpayOe. 3aBUCHUMOCTh IOBEPXHOCTHOTO
HaTsDKEHHMsI OT COCTaBa pacTBOpa IMpH cOOMIOAECHUHU 3akoHa ['eHpu u ypaBHeHus JleHrmropa.
VpaBHenune IllumkoBckoro. YpaBHEHHS  COCTOSIHHUS — Ta3000pa3HbIX  MOBEPXHOCTHBIX
(ancOpOIMOHHBIX) MICHOK. THIBI MOBEPXHOCTHBIX IUIEHOK M ONpEAETICHUE UX XapaKTePHCTHUK.
Beco! Jlenrmiopa. @akTophbl, ONpeAeNsSIOIe arperaTHOe COCTOSIHUE aJCOPOLMOHHBIX TUIEHOK.
Omnpenenenue CTpoeHus aJICOPOLIMOHHOTO cJI0s M pazmepoB Moiieky [TAB.

Paznen 4. DnexTpuyeckue sIBICHNs Ha TOBEPXHOCTH

JBoiinoit snextpuyeckuit ciort ([IIC), mexanusmel obpazoBanus [IIC. CooTHomeHus
MEX1y JIEKTPUYECKUM MOTEHIIMAJIOM U TIOBEPXHOCTHBIM HaTshKeHUEM (ypaBHeHUs JIunnmana).
DNEeKTpOKaNWUISIPHBIE KPUBBIE U onpeaesenne napaMmerpos JI9C 1o 3TUM KpUBBIM.

O6mme nipeacrasnenus o Teopusix ctpoenus JIC. Teopus I'yu — Uenmena. YpaBHenue
[Tyaccona-boasumana st quddysnoit yactu JI9C u ero pemenune. Tommmna auddysHoro ciost
U BIMSHUE Ha Hee PazIuuHbIX (akTopoB. J[BoitHOM snexTpuyeckuii cioit mo teopun LltepHa,
nepe3apsaaka nosepxHoctu. [pumepst odpazoanus JJIC. Muiiemibl 1 UX CTpOEHUE.

UYerblpe BUAA DJIEKTPOKMHETHYECKHUX SBJICHUH. ODJIEKTPOKMHETUYECKUH IMOTEHLMAT U
BIMSHUE HA HEro pasiuyHbIX QakTopoB. YpaBHeHue [‘enbpMmrosnbpia-CMOIyXOBCKOTO IS
CKOpPOCTH TIepeHoca MpH JIEKTpoocMoce U tekTpodopese. IP(PeKTrl, HE YIUTHIBAEMbIE ITHM
ypaBHeHHEM  (IIOBEPXHOCTHas  MPOBOJUMOCTb,  JJIEKTPOPOPETHUECKOE  TOPMOKEHHUE,
penakcaiimoHHbIN 3¢ dekT). [IpakTryeckoe UCIoIb30BaHUE INEKTPOKMHETHUECKUX SBJICHUH.

Pasnen 5. KuHernueckne cBOWCTBA IUCIIEPCHBIX CUCTEM

OCHOBBI CEIUMEHTALIMOHHOIO aHain3a. CBA3b CKOPOCTH OCAXKIEHUS 4YacTHUIl C HX
pasmepoMm. YcioBus  coOmoneHus 3akoHa — Crokca.  CenMMEHTAIlMOHHBIA  aHaJIN3
noauaucrnepcHelx cucreM. KpuBas ceauMeHtanuu. KpuBble pacnpeneneHuss 4YacTull 10
pannycam. DKCIEepUMEHTaIbHbIE METObI B CEIMMEHTAlMOHHOM aHaJIn3e.

MonexyasipHO-KMHETHYECKasi TMpUpoaa OpOoyHOBCKOTro JBuWkeHHA. CBA3b Mexnay
CPEIHEKBAJIPaTUYHBIM CIBUTOM 4YacTHIl U Kod(dunmenrom muddys3un (3akoH DHUHIITEHHA-
CMOyXOBCKOro). OKCHEpUMEHTalbHAas IMPOBEpKa 3akoHa OiHIITeNHAa-CMOIyX0BCKOTO.
CrnenctBus U3 TeOpUU OPOYHOBCKOT'O ABHKEHUS.
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CeanmenTaniMoHHO-1U (D HY3HOHHOE paBHOBeECHE, TUIICOMETPUYECKHM 3aKOH.
CenMMEHTAIIMOHHAS] YCTOMYMBOCTD IUCIIEPCHBIX CUCTEM.

Pasznen 6. ArperatuBHas yCTOMYHMBOCTb M KOAryJIsIUs AUCIIEPCHBIX CUCTEM

OO0mue BOMpPOCHl yCTOMYMBOCTH AMCIEPCHBIX cucreM. CeauMeHTalMOHHAs W
arperaTMBHAas yCTOWYMBOCTH cucTeM. JInodunpHbie n muodoOHbIE CUCTEMBI: CAMOIIPOM3BOJIEHOE
o0pa3oBaHue OJIHUX U HEOOXOIMMOCTh cTabuIn3anuu apyrux. Kpurepuii 1MopuIbHOCTH CUCTEM
no Pebunaepy-1llykuny.

JInoduneueie nucnepcHble cuctembl. Kiaccudukamuss u oOmias XapakTepUCTHKA
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOJMHAMHMKA M MEXaHM3M MHIEI000pa30BaHMUA.
Crpoenune muniemn [TAB. Comobmmzanus. OcHOBHBIE (DaKTOPHI, BIMSIONINE Ha KPUTHYECKYIO
KOHIIeHTpauuto Munesoodpazosanus (KKM). Meroast onpenenenust KKM. [lpumenenue [TAB.

JInoobusle aucnepcHble cucTeMbl. DaKTOPbl YCTOMYMBOCTH JTUOPOOHBIX CHCTEM.
brictpas u measienHas xoarynsauusa. Kuneruka koaryssiuu o CmomnayxosckoMmy. OmnpeneneHue
CKOPOCTH U BPEMEHU MOJIOBUHHOM KOATyJIALMHU. 3aBUCUMOCTb YHCIIA YACTULL PA3HOTO MOPSAIKA OT
BPEMEHH.

OcHoBuble monOKeHUs teopuu [epsiruna, Jlanmay, ®epses, OsepOeka (JIDO).
PackinHuBaromee faBieHUE M €r0  COCTaBISOLIME. OHEPrusl 3AJIEKTPOCTaATHUYECKOIO
OTTAJKWBAaHUSA TPU B3aUMOJCHUCTBUU CJIa003apsHKEHHBIX MOBEepXHOCTeH. CHiIbl M DHEpPrus
nputsbkeHus. OOiiee ypaBHEHHE JUIsi DHEPIMM B3aUMOJICHCTBUS JAMCIIEPCHBIX YaCTHILL.
[ToreHunanbHble KPUBBIE B3aMMOJCHCTBUS YAaCTUI[ B HMOHOCTAOMIM3UPOBAHHBIX JUCIEPCHBIX
cuctemax. IloTeHnManbHBIA Oapbep M €ro 3aBUCUMOCTH OT TONIIUHBI TU((Y3HOTO CIIOS.
Koarynsauust B mepBoM W BTOpOM MHHMMyMax. HeiTpamu3aloHHass M KOHIEHTPALIMOHHA
koarymsinusi. [lopor Osictpoit koarymsauuu. [lpaBuno Iyneue-I'apau. 3akon Jlepsaruna.
Crabunuzanus TUCIEPCHBIX CHUCTEM BBICOKOMOJEKYIspHbIMU coeanHeHusmu (BMC) u ITAB.
Metoapl OYHCTKA TPOMBINIJICHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUH
arperaTUBHON U CEAMMEHTAIMOHHOW YCTOMUYUBOCTH JUCIIEPCHBIX CUCTEM.

Paznen 7. CTpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHUYECKHE CBONCTBA AMCIIEPCHBIX
CUCTEM

Tunsl  cTpykTyp, 0Opa3yloIIMXCS B arperaTuBHO-YCTOMYMBBIX U  arperaTuBHO-
HEYCTOMYMBBIX JHUCHEPCHBIX cHucTeMax. JKHIKOKPUCTAIIIMYECKOE COCTOSHUE arperatuBHO-
YCTONYMBBIX IUCIIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOMYMBBIX (JIMOPOOHBIX)
JUCIIEPCHBIX CHCTEMax. B3auMOCBsA3b MEXAYy BHJIOM MOTEHIMAIBbHOM KPUBOM B3aUMOJECUCTBUSA
gactul (1o teopuu JIPO) u TMIIOM BO3HMKAOIIMX CTPYKTYp. KoarynsnuoHHO-THKCOTPOIHbIE
U KOHJICHCAIlMOHHO-KPUCTAJUIN3allMOHHbIE CTPYKTYphl. Ilepexon omHMX CTPYKTyp B Jpyrue.
Teopus cTpykTypooOpa3zoBanus ((PU3NKO-XUMUYECKAs MEXaHUKA) KaKk OCHOBA TIOJYICHHS HOBBIX
MaTepUasoB.

Peonornueckuif Meron HccienoBaHUS TUCHEPCHBIX cucTeM. OCHOBHBIE MOHSATHS U
UJCalbHbIE 3aKOHBl peoyiornu. MoJenupoBaHUE PEOJIOTMUECKUX CBOMCTB Teil. Monenb
Makcaenna, mojenb KenpBuna-®oiirra, Moaeab bunrama.

Knaccuukanuss JUCTIEPCHBIX CHUCTEM 10 CTPYKTYPHO-MEXaHWYECKHM CBOMCTBaM.
HrploToOHOBCKHE U HEHBIOTOHOBCKHE KUAKOCTH. [IceBnonnacTuueckue U TuIaTaHTHBIE KUIKOCTH
U TBepJ00Opa3Hble Tena. BA3KOCTh JKUAKUX arperaTMBHO YCTOMUMBBIX TUCIIEPCHBIX CHUCTEM.
VpaBHenus OnHmTenHa, lltaynuarepa, Mapka-KyHa-XayBruHka. Peosiormueckue CBOMCTBa
CTPYKTYPUPOBAHHBIX KUJIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

8. 3aknroueHue. [I0BEepXHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBI B XMMHUYECKOM
TexHosjoruu. KomonaHas Xumust 1 oXxpaHa OKpY’Karolei cpesl
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4 O0bem yueOHOH THCHMIIINHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThl Axan, | Acip.
3E
4. 4.
O0mas Tpy10eMKOCTh TUCIHILJIHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 16 12
Jlexun 0,22 8 6
Jlaboparopusie pabots (JIP) 0,22 8 6
CamocTrosiTejibHasi padoTa 4,31 155 116,25
KoHnTakTHas camocTosTelbHas paboTa - -
CamMocTosATeIbHOE U3YUYCHHE Pa3AeNOB IUCIUIUIMHBI (TIOATOTOBKA 4,31
155 | 116,25
K JJaOOpaTOpHBIM paboTam)
Bua konTpoJs:
JK3amMeH 0,25 9 6,75
KonrtakTHas paboTa — MpPOMEKYTOUHAS aTTECTAIHS 8,6 6,45
0,25
IToaroToBKa K 3K3aMeHY. 0,4 0,3
Buj1 HTOroBOr0 KOHTPOJISI: JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUINJIMHBI
«MaTeMaTHKA»

1 Heap aucuunimHbl - GOPMHUPOBAHHUE Y CTYJICHTOB CHUCTEMbI OCHOBHBIX MOHSATHM,
UCIIOJIb3YEMBIX ISl TOCTPOCHUS BaKHEHIIMX MaTeMaTHYeCKUX MOJENeH M MaTeMaTHUYeCKUX
METOJIOB JIJIsl ONIMCAHUS PA3JINYHBIX XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KeH::

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH UX JOCTHXKCHHUS:

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

3namo:

- OCHOBBI  JuU(PepeHInanbHOr0 U UHTErPaIbHOrO UCUUCICHHS, AU(depeHInaTbHbIX
YpaBHEHUN;

- MaTeMaTHYeCKUe TEOPUH U METOJIbI, JIEKAIINe B OCHOBE MOCTPOCHUS MAaTEMATUYECKUX
MOJCIEH;

- OCHOBBI IPUMEHEHHUSI MATEMAaTHUECKUX MOJIENIeH U METOIOB.

Ymemn:

- BBIOMpATh MAaTEMAaTUYECKHUE METOIbI, TPUTOIHBIE [Tl PEIICHUS KOHKPETHOW 3a/1auH;

- ACITOJIB30BAaTh MaTeMaTHICCKHUE MTOHATHSI, METOJIbBI M MOJICITH JIJISl OITMCAHUS PA3IMIHBIX
MPOIIECCOB;

- BBIABIISITH MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, JIS)KAIIIHE B OCHOBE KOHKPETHBIX
MPOIIECCOB;

- HCITOJIB30BAaTh OCHOBHBIE METOBI CTATHCTUYCCKON 00paOOTKH TaHHBIX;

- IPUMEHATH MaTeMaTHYECKUE 3HAHUS Ha MEXIUCIUTIITMHAPHOM YPOBHE.

Brnaoemw.

- OCHOBaMH (PyHJIaMEHTaJIbHBIX MATEMAaTHYECKUX TEOPUI M HABBIKAMU UCTIOIB30BaHUS
MaTeMaTHYeCKOTO armapara;

- METOJIaMH CTaTUCTHUYECKOM 00paboTKM nHpOpMALIUH.

3 Kpartkoe coaep:xkaHue TUCHUILIAHBI
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Beeagenne. [lpenmer u Meronbl MaremaTuku. OnMcaHHe OCHOBHBIX pa3JelioB Kypca.
CTpyKTypa Kypca ¥ mpaBujia pEUTUHTOBOM CUCTEMBI.

Pazgen 1. DiaemenTsl auaredpbl. UYucioBble MHOXECTBa, KOMIUIEKCHBIE 4YHCIA.
Onpenemurenu Il u Il mopsakoB. BekTopbl: OCHOBHBIC MOHSTHS, CKAJISIPHOE, BEKTOPHOE M
CMEIIIAaHHOE TMPOMU3BEJACHUS BEKTOPOB. AHAIMTUYECKAs TI'€OMETpUs: MpsMas Ha IJIOCKOCTH,
kpuBble |l mopsaka. Matpuubl: 1efcTBUS Hal MAaTPULIAMH, IPUBEIEHUE K CTYIICHUATOMY BUIY U
Buny l'aycca. Panr marpunbl. ObpatHas marpuna. Teopema Kponekepa-Kanemiu. Pemenue
CHCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHH. CoOCTBEHHBIE uKciia U BeKTOpbl. KBagpaTuuHbie
(bopMmBI.

Pasnen 2. ®dynknus oaHoi mnepemeHHoii. Ilpenen ¢ynxkuum. HenpepbiBHOCTH
¢pyaxmmuu. Oynaxus. CiocoOsl 3aaanus GyHKIUU. JneMeHTapHble GyHkumu. [peaen pyHkunm
B Touke. OpgHocTopoHHHMe mpenensl. [Ipenensr Ha OeckoHeuHOcTH. beckoHeyHO Manble U
O6eckoHeuHo Oospie (PyHKIMH, UX CBOWCTBA M B3aUMOCBs3b. OCHOBHBIE TEOPEMBI O Tpeeax.
[lepBblii u BTOpOHl 3ameuarenbHble mpenenbl. HenpepblBHOCTh (YHKIMM B TOYKE M Ha
npoMexyTke. CBOMCTBA (PYHKIMM, HENPEPBIBHBIX HA OTpe3Kax. TOUKM pa3pbiBa QYHKIUHU U UX
KJ1accuukarms.

Paznen 3. JInddepeHumnasbHoe HcUYHCIeHHEe (YHKIHM OJHOI IepeMeHHOI.
[Tpou3BoHas GYHKLUH, €€ TEOMETPHUUECKUI 1 MEXaHUYECKUI CMBICI. Y paBHEHUS KacaTelbHOM
u Hopmamu. IlpaBmna  guddepennmpoanus. Tabmuma  OCHOBHBIX — NPOU3BOIHBIX.
HuddepenuupyeMocTs (QYHKUUU: ONpEIeNeHHE, TEOPEMbl O CBS3M HENPEPbIBHOCTH U
g depeHpyeMocTd GYHKIIMH U C CYIIECTBOBAHUEM MTPOou3BOAHOM. [Jnddepennman GpyHkumu:
ompenenenue, cpoicTBa. IlpomsBonnas  cinoxHOM — QyHKiuH. OCHOBHBIE — TEOPEMBbI
muddepennmanbHoro ucuuciaenus: Poms, Jlarpamka, Komm. [IpaBuno Jlonutans (packpbitue
HeomnpeneneHHocTei). [Ipon3BogHble  BBICHIMX  HOPSAKOB. MOHOTOHHOCTH  (DYHKLUU:
ornpezeneHue, HeoOXOIUMBbIE M JOCTATOYHBIE YCIOBHS. DKCTpEMYM (QYHKIUH: ONpe/eiIeHHE,
HE00XO0/IMMBbIE M JOCTATOUHbIE yCIOBUS. BBIMYKIOCTh, BOTHYTOCTh M TOUYKHU Mepernda rpadpuka
(GYHKIMM: OmpeneneHns, HeoOXOJUMbIE M JTOCTaTOYHbIE YCIOBUS MX CyllecTBoBaHMs. OOmias
cxeMma McciieIoBaHus QyHKIUMN, TOCTPOEHUE UX IPaUuKOB.

Pa3nea 4. UnterpanbHoe ucuucjieHue GyHKIMU 0HOI nepeMeHHoi. [lepBooOpazHas
¢ynkuus. HeonpeneneHHbI HHTErpa U ero cBoicTBa. Tabauiia OCHOBHBIX HHTETpaioB. MeTo 1bl
MHTETPUPOBAHUS: HETOCPEICTBEHHOE MHTETPUPOBAHHUE, METO/ MOJCTAHOBKH, HHTETPUPOBAHUE
[0 YacTsAM, WHTETPUPOBAHME PALMOHAIBHBIX Jpo0eil, HWHTErpupOBaHHE HEKOTOPBIX
UPpPALMOHATIBHBIX M  TpUrOHOMeTpuYeckux (yHKuui. OnpeneneHHbli HMHTErpang, ero
TEOMETPUUYECKUN CMBICH, €ro cBoicTBa. Teopema o cpeaHem 3HaueHnu. @opmyna HeroToHa-
JleiiOHuna. 3aMeHa MEpeMEHHON M MHTETPUPOBAaHHUE IO YacTSM B OIpPEeIEHHOM HHTErpasie.
Brruncnenue miuomazei miockux Guryp u o0beMoB TeJl BpallleHUs ¢ TOMOIIbIO ONPEeIEHHOTO
uHTerpana. HecoOCTBEHHBIE HHTETPAJIBL: ONIPE/IEIeHNs, CBOIICTBA, METO bl BHIUMCIICHUSI.

Paszpen 5. {uddepenuuanbHoe ucyuciaeHue GyHKUHA HECKOJBKHX IepeMeHHbIX.
OyHKIMU JABYX M Oojiee TEpeMEHHBIX: OIpeaesieHHne, o00JacTh OnpejaeieHus, o01acTh
CYILIIECTBOBaHMs, T'€OMETpUYecKasi MHTEpPIpEeTalusl, JUHUU YPOBHS, U IOBEPXHOCTH YpPOBHS.
[Tpenen gyHkiuu B Touke. YacTHbIe MpoU3BOAHbBIE (HA puMepe PYHKIUH IBYX MEPEMEHHBIX).
HuddepenuupyemMocts  (QyHKUIMU:  ONpeneseHue,  CBsi3b  TUGGEepeHIUpPYEeMOCTH  C
HENPEPBIBHOCTBI0O M C CYIIECTBOBAHMEM 4YaCTHBIX IPOM3BOAHBIX. JlOCTaTOYHBIE YCIOBHS
muddepentupyemoctyt  ¢pyHkiuu.  Juddepenuupyemocts  cinokHONW  QYyHKIUH, TMOJTHAs
npou3BosnHas. Jluddepenuman @GyHKUMM JABYX TEPEMEHHBIX, €ro HHBAPHUAHTHOCTH.
HuddepenurpoBanre (QyHKUMM OJHOM M ABYX NEpEMEHHBIX, 3a/JaHHON HesBHO. YacTHble
NpOM3BOJHBIE M JU(EepeHIranbl BRICIIUX TOPAIKOB. TeopeMa O PaBEHCTBE CMEIIAHHBIX
NPOM3BOAHBIX (11 (YHKUMU JBYX II€PEMEHHBIX). AHAINTHYECKUI MPHU3HAK IIOJHOTO
muddepennmana. [IpouzBoaHas o HapaBICHUIO: ONpeaeneHue, GopMyia A ee BHIYUCICHUS.
['pamgueHT m ero cBoicTBa. DKCTpeMyMbl (DYHKIMH JBYX TI€PEMEHHBIX: OMpEICICHUs,
HE00X0/IMMOE U JIOCTATOYHOE YCIIOBHS CYIIECTBOBAHHS SKCTPEMyMa. YCIOBHBIH 3KCTPEMyM:
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OIpEe/ICNICHUE, METOAbl HAXOXKIAECHUSI TOYEK YCIOBHOI'O 3KCTpeMyMa (IIPSIMOM METOA M METO
MHokuTene Jlarpamxka). Haubonbiiee u HaumeHsbliee 3HaueHUs: QyHKIUU ABYX IEPEMEHHBIX B
3aMKHYTOH 00J1acTH.

Paznesn 6. Kparnble unTerpasbl. [[BOWHON MHTErpasl: OnpeaesieHue, reOMETPUYECKUI
CMBICJI, CBOMCTBA. Teopema 0 cpeaHeM 3HAa4CHUM JBOMHOIO MHTErpaia. Beruucienue qBOHHOTO
WHTErpajlia B IEKapTOBOM CHCTEME KOOpAMHAT. BhlunciieHne TBOWHOIO MHTErpaya B MOJIIPHON
cucreme koopauHar. Wurterpan Oinepa - Ilyaccona. IlpunokeHuss OBOMHOro HHTerpaia:
BBIUMCJICHHE IUIOIIAAU IUJIOCKOHW o00nacTH, o0beMa IWIMHIPUYECKOTO Tejla, IUIOIaan
IOBEPXHOCTU, MacChl IUIACTUHKUM C 3aJaHHOW IUIOTHOCTBIO, KOOPAMHAT LIEHTpa TKECTH
MJIACTUHKHA. TpOWHON WHTErpan: ompeaeieHue, (U3HMYECKUH M TeOMETPUYECKHH CMBICIH,
CBOMCTBA, TeOpeMa O CpEeJHEM 3HAYCHUU TPOMHOrO HHTErpajga. BeluuciaeHue TpOMHOro
MHTETpalia B IEKapTOBOM cucTeMe KOOPIMHAT, B IIMIMHIPUUECKUX U CPEPUUECKUX KOOPIUHATAX.
[TpunokeHus TPOMHOTO MHTErpasla: BHIYUCICHUE 00bEMa, MAacChl TeJla C 3aJJaHHOU MJIOTHOCTHIO,
KOOPJIMHAT LIEHTPA TSKECTH Tela.

Pasnen 7. KpuBoauHeliHble M MOBEPXHOCTHbIe MHTerpaJbl. KpuBoauHEHHBIN
UHTETpaJl 1O KOOpAMHATaM: oOIpeleieHne, (U3NYECKUH CMBICI, CBOWCTBA. Boruncnenue
KpUBOJIMHEHHOro uHTerpasa. @opmyna JUisi BbIUKUCICHUS paOOThl MpU  IEepeMELIEHUN
MaTepualbHOM TOYKM B CHUJIOBOM TI0JIe BIOJb HekoToporo nyru. ®opmyna ['puna s
BBIUMCJICHHUS] KPUBOJIMHEWHOIO MHTErpaja II0 3aMKHYTOMY KoHTypy. He3aBucumocts
KPUBOJIMHEHHOTO MHTErpaja OT MyTH UHTETPUPOBAHUS: HEOOXOJMMOE U JOCTATOYHOE yCIOBHE
HE3aBUCHMOCTH, KpUTepuil HezaBucuMocTU. [loTeHIanpHoe nose, noTeHuaibHas QyHKIUSI U
€e BbIYHMCIICHHE. DBpluncieHue KpUBOJMHEHWHOIO WHTErpajia, HE 3aBUCALIEIO OT IIYyTH
UHTErpupoBaHus. [loBEpXHOCTHBIN UHTETPAJL: ONpeieieHe, (U3MUECKUN CMBICH, BBHIYUCICHHUE B
JeKkapToBoi cucreMe koopauHar. Teopema ["aycca-Octporpanckoro. @opmyna Ctokca.

Paznen 8. luddepenunanbubie ypaBHeHUs nepBoro nopsiaka. luddepenunansupie
YPaBHEHHUS: ONpEIEICHUE, MOPSAOK, PELIEHUE, TEOpEMa CYIIECTBOBAHMS M €JUHCTBEHHOCTH
pemenusd. 3anaya Komm. {uddepennuanbhbie ypaBHEHUS € pa3AesSIOUIMMUICS TEPEMEHHBIMU.
OpnHoponHble ypaBHEeHHs |-To nopska: onpeaeneHre U MeTo1 peleHus. JInneiHsle ypaBHEHUS
|I-ro mopsinka: omnpenereHUe U METOJ| pelleHus. Y paBHeHHsI bepHyiu: onpeneneHne U MeToq
pewenus. [{uddepeHimanbable ypaBHEHUS B MOJHBIX AUddepeHnnanax: onpeaeieHne 1 MeTo
pemieHus. VHTerpupyromuili MHOXKUTENb: OINpENEIeHHe, CBEJEHUE K YPAaBHEHHMIO B MOJHBIX
JuddepeHImanax ¢ MOMOIIbIO HHTETPUPYIOIIETO MHOKHUTEIIS.

Paznen 9. Iudppepennuaibubie ypaBHeHusi BToporo nopsinka. ludbdepennuansubie
YPaBHEHHA  BTOpPOro  MOpsKa, JOMYCKAIOIIME  IOHMWXKEHUWe  nopsaka. JIuHelHble
Qg depeHIaIbHbIe ypaBHEHNUS BTOPOTO MOpPs/IKa: ONpeesieHNe, OAHOPOAHbBIE U HEOAHOPOIHBIE
nuHelHble ypaBHeHUs. CBoiicTBa pemeHuil. JIuneiinas HezaBucuMoctb GyHKIUN. Onpenenurensb
Bponckoro u ero coiictBa. TeopeMbl 0 CTPYKType OOIIMX peIIeHui IMHEHHBIX OAHOPOIHBIX U
JUHEMHBIX ~ HEOAHOPOAHBIX  JIuddepeHIHaNbHbIX  ypaBHEHUIl  BTOPOro  MOPAIKA.
@dyHnaMeHTambHasE CUCTEMa pELICHWH JIMHEHHOro OJHOPOAHOrO  JIuddepeHIHnanTbHOTo
ypaBHEHHUs BTOpOro nopsjaka. Jluneitnsie oqnopoansie quddepeHipanbHble ypaBHEHNS BTOPOTO
HopsijIKa C MOCTOSIHHBIMH KO3((UIIMEeHTaMHi: METO Dijepa A pelleHUs THX ypaBHEHUH.
Jluneitnble HeoqHOPOAHBIE U epeHIuaNbHbIE YPaBHEHUSI BTOPOTO MOPSAKA C MOCTOSIHHBIMU
ko3 duireHTaMu: MeTo MoAdOpa YaCTHOTO PELIeHHsS 3TOT0 YpaBHEHHs C NPaBOM YacTbhIO
CHEIMAIbHOTO BUJAa M METOJ Bapualud MPOU3BOJIBHBIX IOCTOSHHBIX. JIMHEWHbIE
muddepeHIMaIbHbpe YpaBHEHUSI N-TO TMOPSKA: CBOWCTBA PEIICHUH, TEOpeMbl O CTPYKType
o0miero pemeHus. AJIrOpUTM MOCTPOEHUS OOIIEro peueHus JuHeiHoro nuddepeHuaibHoro
ypaBHEHHSI N-TO MOPsI/IKA C TIOCTOSSHHBIMU KO3 (UIIEHTAMH.

Paznen 10. Cucremsbl nuddepeHiuaNbHBIX YPAaBHEHH. CucteMbl  JIMHEHHBIX
TuddepeHIMaIbHbIX YPaBHEHUH MIEPBOT0O MOPSIIKA, PEIICHHEe METOA0M UCKIoYeHus. CHcTeMbl
JUHEHHBIX Au]QepeHnanbHbIX YpaBHEHHUH MepBOTo MOpsIKa, METO/ Bapyuallui MPOU3BOJIbHBIX
NOCTOSIHHBIX. CUCTEMBI JIMHENHBIX OJHOPOIHBIX YPAaBHEHHUM NEPBOrO MOPSAKA C MOCTOSHHBIMHU
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kodpduumentamu, meron Dinepa. CuCTeMbl TUHEHHBIX HEOAHOPOAHBIX TU((hEepeHIIHATBHBIX
YpaBHEHUH € OCTOSIHHBIMU KO3 UITUECHTAMH.

Paznen 11. YuciaoBble n (QyHKHUOHAIbHbIE PsAAbl. UHCIIOBBIE psAIbl: OCHOBHbBIE
MOHSTHS, CXOIUMOCTb psana. HeoOxoaumblil mpu3HaKk cxoauMocTu psga. CBoCTBa CXOASIINXCS
psanoB. JlocTaToyHble NPU3HAKUA CXOAMMOCTH 3HAKOIOJOKUTEJIBHBIX PSIIOB: HMHTETPAJIbHBIN
npusHak Komm; mpusHaku cpaBHeHUs psioB; npusHak [lamamOepa; paaukanbHBbIA HpPU3HAK
Komm. Psgel [Qupuxie. 3HaKodepemyrolWiicss psia: omnpeaencHue, mnpuszHak JleiOHuma.
AOCOmIOTHAsST U YCJIOBHAsl CXOJUMOCTh 3HAKONEPEMEHHBIX psAnoB. DYHKIMOHAIbHBIC PSAbI.
CreneHnble paabl: onpezaeneHue, reopema AOens, HHTEpBal CXOAUMOCTH, PAIUYC CXOIMMOCTH.
CaolicTBa cTeneHHbIX psaaoB. Psaasl Teiiopa u Makiopena: onpeaeneHue, yCaoBUs CXOAMMOCTH

psana Teiinmopa k ucxogHou Gynkmuu. Jlemma "an:o s VX € R. JloctatouHble yCIIOBHS
n!

n—owo

cxoauMocTh psja Teisopa. ANropuT™ pasioxeHus (GyHKuuu B psia Makinopena. OCHOBHBIE
pasnoxeHus QpyHKUMiA: €, SinX, cosX, In @+ x), (1+ X)n,arctgx, arcsinx B psyu MakiopeHa.

Pasnoxxenune Qynkumii B psg Teiiopa ¢ MOMOIIbIO OCHOBHBIX paszioxkeHuid. [IpumeneHue
CTETIEHHBIX PS/IOB: MPUOIMKEHHBIC BBIYUCICHUS, IPUOIIKEHHOE pemeHue audQepeHratbHbIX
YpPaBHEHUU.

Pasnen 12. Teopuss BepositHocTeii. CiyyaiiHble BeJHYUHBI U HMX 3aKOHBI
pacnpenenenusi. [lpeamer Teopun BepositHocTel. Citydaiinble coObITHs. [IpoTHBOIOIOXKHBIE
coObITust. HezaBucumble coObiTust. OTHOCUTENBHAS YacToTa. Kilaccuueckoe U reoMeTpuueckoe
OIPECIICHUE BEPOSITHOCTU. OJIEMEHTapHasi TEOpHUs BEPOATHOCTEH. MeTonbl BBIYMCICHUS
BeposaTtHOocTe. [IpocTpancTBo aneMeHTapHbix  coObiTuil. Kilaccmueckoe —omnpezneneHue
BEPOSTHOCTU. Anre6pa COOBITHIA: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHI, IIPOTUBOMOI0KHBIX
COOBITHI, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yloIMX MOJHYI TpYIILy.
AKCHOMaTH4ECKOE ONPEIEICHNE BEPOSATHOCTH. CTaTHCTHUYECKOE OIPENEICHUE BEPOSTHOCTH.
VYcnoBHasg BeposATHOCTb. TeopeMbl 0 BEPOATHOCTH NMPOU3BENECHUS 3aBUCUMBIX U HE3aBUCUMBIX
coObiTuil. IlonHas BeposTHOCTh. [loBTOpHBIE HcnbiTanus. Popmyna beprnymmu. JlokanbHas u
MHTErpajbHas Teopembl Myaspa-Jlamiaca. @opmyna [lyaccona.

IlonsATHEe ciy4ailHOM BEJIMYUHBL. [IUCKPETHBIC U HENPEPBIBHBIC CIIy4aiiHbIE BEIUYHHBI.
3aKkoH pacrnipeeneHus ciydyailHol BenuuuHbl. DYHKIMS paclpe/esieHus, ee CBOICTBa, rpaduk.
[TnoTHOCTH pacripesieieHus] HENpPEepbIBHOM CiIydallHOW BeJWYMHBI (IUIOTHOCTH BEPOSITHOCTH).
dopMmyna i BEPOATHOCTU IONAJNAHUS HENPEPBIBHOW CIy4allHONW BEJIMYMHBI B JAHHBIN
UHTEpBaJ, BBIPA)KEHHBIH yepe3 IMIOTHOCTh BEPOSATHOCTH, F€OMETPUYECKUIA CMBICT (OPMYIIBI.
bunommanbHOE pacnpeneneHue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE paclpeleeHue,
HOPMAaJIbHOE PACIPENEIEHHUE, YKCIIOHEHIIMATIBHOE Paclpee/ICHuUE.

Pasnen 13. MaremaTrnuyeckas cratucTuka. [Ipeamer mareMaTM4ecKOMl CTAaTHCTHKHU.
OcHOBHBIE 33/1a4l MaTEMaTHYECKOW CTaTUCTHKH. BpiOopounsii Meton. CraTHCTHYECKOE
onucanue. Boibopku. ['mcrorpamma u monuron yactor. Cratuctuyeckass (dMmupuyeckast)
¢byHkuus pacnpeneneHus. BeiOopouHble XapaKTepUCTUKU U UX pactipenienenns. COCTOsATENbHBIE,
3¢ (deKTUBHbIE CMEIIEHHbIE M HECMEIEHHbIE OIEeHKU napameTpoB. CTaTUCTHUYECKOE CpeHee,
CTaTHUCTUYECKAs JUCIEPCHUSI U CTATUCTUYECKOE CPEIHEE KBaJpaTUUYHOE KAK TOUYEUYHBIE OLIEHKH
HEU3BECTHBIX: MaTEMAaTUYECKOTO OXKHUIaHUS, JUCTIEPCUH, CPETHEr0 KBaPATUYHOTO OTKIOHEHHUSI.
JloBepuTenbHbIE UHTEPBAJIBI U MHTEPBAIBHBIE OLEHKU. JlOBEpUTEIbHBIE OLIEHKH HEU3BECTHOMN
BEPOATHOCTH IO OOJIBIINM BeIOOpKaM. JloBepUTEIbHAS OLIEHKa MATEMAaTUYECKOTO OKUaHUS TIPU
HEU3BECTHON nucnepcun. JloBepuTenbHas OLIEHKA CPEOHET0 KBAJAPaTUYHOI'O OTKJIOHEHUS.
Tounsie BeIOOpoUHbIE pacnpenenenus: CTbrofeHTa (t- pacnpenenenue), @umepa-Cuenexopa (F-
pacnipenenenue), Ilupcona (x>-pacupenenenue). IIpoBepka CTaTHCTHUECKHX —THUIOTES.
MaremaTtnyeckue METObl IPOBEPKU CTATUCTUYECKUX TUIIOTE3. DJIEMEHTBI TECOPUHU KOPPEIALINN.

4. O06beM yueOHO JUCUUIIIMHBI



71

Cemectp
Bun y4yeoHoii padoThl Bcero 1 2 3 4
3E Akaj.u. 3E Axaj.u. 3E Akaj.u. 3E Akaj.u. 3E AKkaja.u.

OO011asi TPY10€MKOCTh M CHUTIITHHbBI 18 648 5 180 5 180 5 180 3 108
KonTakTHasi padoTa — ayIMTOPHBIE 3aHITHS: 1,88 68 0,67 24 0,44 16 0,44 16 0,33 12
Jlexnun 0,88 32 0,33 12 0,22 8 0,22 8 0,11 4
[TpakTuueckue 3ansaTus (I113) 1 36 0,33 12 0,22 8 0,22 8 0,22 8
CamocrosiTeJibHasi paboTa 15,62 562 4,33 156 4,31 155 4,31 155 2,67 96
KoHnTakTHas camocTosiTelibHas paboTa 0,6 0,4 - - 0,2
CamocTrosTenbHOE U3yUYEHHE Pa3/IeIoB 15,62 561.4 4,33 155.6 4,31 155 431 155 2,67 95 8
IACIATUINHEI

KonraktHast paboTa — IpOMEXYTOYHAsI ATTECTALIUS 0.5 0,8 - - 0.25 0,4 0,25 0,4 - -
[ToaroroBka K sK3aMeHY. 17,2 - - 8,6 8,6 - -
Buj nToroBoro KOHTpoOJIA: 3ader c oueHkoM JK3aMeH JK3aMeH 3auer

Cemectp
Bup yueOHoii padoThl Bcero 1 2 3 4
3E Actp. 4. 3E Actp. 4. 3E AcTp.u. 3E Actp.u. 3E Actp. 4.

OO0masi Tpy10eMKOCTb 1M CHUILIHHbI 18 486 5 135 5 135 5 135 3 81
KoHTakTHasi padoTa — ayIuTOPHBIE 3aHITHSI: 1,88 51 0,67 18 0,44 12 0,44 12 0,33 9
Jlexiun 0,88 24 0,33 9 0,22 6 0,22 6 0,11 3
[Tpaktuueckue 3ausatus (I13) 1 27 0,33 9 0,22 6 0,22 6 0,22 6
CamocrosiTejibHasi paboTa 15,62 4215 4,33 117 4,31 116,25 4,31 116,25 2,67 75
KoHTakTHas camocTosiTellbHas paboTa 0,45 0,3 - - 0,15
CaMocTosTenbHOE N3yUeHUE Pa3/IeoB 15,62 421,05 4,33 116,7 4,31 116,25 431 116,25 2,67 74,85
TACIATUINHEI

KonTakTHas paboTa — MPOMEKYTOUYHAS ATTECTALIUS 05 0,6 - - 0.95 0,3 0.95 0,3 - -
[ToaroroBka k 3K3aMeHy. ’ 12,9 - - ' 6,45 ’ 6,45 - -
Bua uTOoroBoro KOHTpoJIs: 3adeT ¢ OEHKOH IK3aMeH IK3aMeH 3ayer
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AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIHMHBI
«DPuznka»

1 Henp AucuMNIMHBI — IpuoOpeTeHre 00yJaroIUMUCs 3HAHUH 110 OCHOBHBIM pa3jiesiaM
(GU3UKK ¥ YMEHUIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX AUCLHUIUINHAX.

2 B pe3yjbTaTe H3y4yeHHUs TUCHHUILUIUHBI 00y4AKOIIMIACH 10JIKEH:

Obnadamys cleAyOMHUMA KOMIIETCHIUAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

OIIK-2.4, OIIK-2.7, OlIK-2.11

3uams:

- (u3nyeckue OCHOBbI MEXaHUKH, (U3MKU KoJeOaHUM U BOJIH, JIEKTPUUYECTBA U
MarHeTu3Ma, JJIEKTPOJMHAMUKH, CTATUCTUYECKOH (HU3UKH M TEPMOJWHAMHMKH, KBAaHTOBOU
(076370478

- cMbIch (yHIAMEHTAIBHBIX (DU3MYECKHX 3aKOHOB, MPHUHIUIIOB W IOCTYJAaTOB; HUX
(GOpMYIUPOBKH U TPaHULIbI TPUMEHUMOCTH;

- CBSI3b HIMPOKOTO Kpyra (PU3MUYECKUX SBICHUHA C (yHAAMEHTAILHBIMU MPHHIUIIAMH H
3aKOHaMHM (PU3HMKH; OCHOBHBIE METO/Ibl PELICHHUS 3a/1ay 110 ONUCAHUIO (PU3MYECKUX SBICHUM;

- METOBI 00PabOTKHU Pe3yNbTaTOB (PU3NIECKOTO IKCIIEPHMEHTA.

Ymemu:

-[IPUMEHSATh TEOPETUUECKNE 3HAHUSI U SKCIEPHUMEHTAIbHBIE METO/bl UCCIIECIOBAHUS IIPU
peleHnH TpodecCHOHATIBHBIX 3aj1ay;

-IIPOBOJIUTH PACUETHI, OCYILECTBIATh aHAJIU3 U Ha OCHOBE 3TOrO JielaTb 00OCHOBaHHbIE
BBIBO/IBI;

- aHAJIM3UPOBAThH PE3YJIbTAThl HAOIIOIEHUI U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKY;

- OHpeleNsITh XapakTep (PU3MUECKUX MPOIECCOB MO KOMIUIEKCY 3KCIIEpUMEHTAIbHON
UH(OPMAaLIMKU IPU MTOMOIIU I'padUKOB, TAOIMIl U ypaBHEHUH;

- IPEJICTaBISTh 00PabOTaHHYIO SKCIEPUMEHTAIBHYIO U TEOPETHUECKYI0 HHPOPMAIIUIO B
YCTHOM M NMUCBMEHHOH (hopMe, B TOM UHUCIIE C UCHOIb30BAHUEM COBPEMEHHBIX KOMITbIOTEPHBIX
TEXHOJIOT .

Braoemy:

- HaBbIKaMU pal0OThI C IIUPOKUM KPYToM (PU3NYECKUX MPUOOPOB U 000pYI0BaHUS;

- HaBbIKaMU 00OCHOBAHMUS CBOUX CY)KJICHHUH U BBIOOPA METO/1a UCCIIETOBAHMS.

3 Kpartkoe conep:kanue JMCHUIIIUHBI.

Pasoen 1. Qusuueckue 0cHo8bl MEXAHUKU.

1.1. Ilpeamer ¢u3uku. MeToasl (QU3UUYECKOTO HCCIENIOBAaHMS: OIBIT, THUIOTE3a,
sKcrepuMeHT, Teopus. Ilpeamer kumHemaruku. llepememienue, CKOpOCTb, YCKOpPEHHE.
KuHeMmatndeckue XapakTepUCTUKH BPAIIATEIbHOTO JBUKECHHUS.

1.2. 3akonsl HproTOHA. 3aKOH BCEMHUPHOTO TATOTEHHUs. 3aKOH BCEMHUPHOTO TATOTEHHS.
JIBrm>keHue Tena nepeMeHHoM Macchl. Y paBHeHus Memepckoro. @opmyna L{nonkosckoro.

1.3. Yopyruit u Heynpyruid yaapsl mapoB. MOMEHT MHEpLIMM MaTE€pUATbHOW TOYKUA U
TBEPAOTO TeJA.

1.4. Kunematnka rapMOHHMYECKHX KoJjeOanui. JuddepeHnuanpbHoe ypaBHEHHE
rapMoOHUYecKUX Kosiebanuil. [loHsTHE O 3aTyXalomMX U BBIHYXJICHHBIX KojeOaHusx. BomHoBoe
JBUKEHHE. BOIHBI MPOAOIBHBIE U MONIEPEYHBIE.

Pa3zoen 2. Monexynapnas gpuzuka u mepmoouHamuxa.

2.1. DneMeHThl TEpMOJAMHAMUKM U (QU3NYECKOW KHUHETUKU. WieanbHbIil ras.
Pacnpenenenne bonpimana u ero odmeduznyeckuii cMbici. Peanbblil ra3. Ypasaenue Ban-nep-
Baansca.

2.2. TepmomuHamuyeckuii merox B ¢usuke. PaBHOBecHble cocrostHua. Hauwama
TEPMOAUHAMUKU. [IMKIBI. DHTPONMS U €€ CTATUCTUYECKOE TOJKOBAHUE.
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2.3. SBnenue nepenoca. Juddysus. 3akon duka. TemmonpoBoaHocts. 3akoH Dypse.
BryTtpennee Tpenue (BsI3kocTh). 3akoH HerloToHAa.
Pa3zoen 3. Dnexmpocmamuka u nOCmosHHbII 21eKMPUYECKULl MOK.

3.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumosb. [usnekTpuku B

AJIEKTPOCTATUYECKOM I10JIE.
Pazoen 4. Dnekmpomacnemusm.

4.1. 3axon Amnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenua.

4.2. Mar"aeTuku. DIeKTpOMarHuTHas UHAYKIUA. Y paBHeHHe MakcBesa.

Pazoen 5. Onmuxa.

5.1. Uarepdepennns BosH. dudpakuus BoaH. [Tonspuzarus BoH.

5.2. Tennosoe uznyuenue. 3akon Kupxroda. 'mnoresa [lnanka. KBanToBoe 00BsicHEHHE

TeruioBoro uznydenus. Dpdext KomnroHa.

5.3. Slnepnas moxens atoma. [loctymnarsl bopa. Atom Bonopoaa o bopy.

Pa3zoen 6. Dnemenmol keanmosou guzuxu.

6.1. T'mnoreza ne bpoiuna. BonnoBoe ypaBHenue lllpeaunrepa st cTaMOHAapHBIX

cocrosaauil. OnsiTel TepHa-I epnaxa.

6.2. MHorosnekTpoHHbid aroM. Oddext 3eemana. [lpunnun I[laymu. KsanToBbIe
cTaTHCcTUYECKue pacnpenenenus bo3e-Oinmreiina u ®@epmu-/lupaka. DoHonsl. 3akons! [lebas u

DHHIITEHA.
4. O0beM y4eOHOH JUCHUIIIMHBI

Beero Cemectp
Bun yuebnoit paboTbl Ne2 Ne 3
3E Axan. 3E Axa. 3E Axkan.

q. q, q.
OO6m1ast TpyA0€MKOCTh TUCIUTUIMHBI 12 432 6 216 6 216
KonTakTHasi padoTa — ay1uTOpHbBIE 0,89 36 0,33 12 0,55 20
3aHAITHSA:
Jlexumn 0,33 16 0,11 4 0,22 8
[TpakTuueckue 3anstus (I113) 0,33 12 0,11 4 0,22 8
Jlaboparopusbie pabotsl (JIP) 0,22 8 0,11 4 0,11 4
CamocrosiTejibHasi padoTa 10,61 | 382 195 187
KonTakTHas camocTosiTenbHas paboTa - - -
CamocrosiTenbHOE U3yUCHHE Pa3/IeTIOB 10,61 382 195 187
JUCIUTLTAHBI
Buabl KOHTPOJIA:
JK3aMeH 0,5 18 0,25 9 0,25 9
KonTaktHas paboTa — mpoOMEKyTOUHAS
aTTecTalus 0,5 08 0,25 0.4 0,25 0.4
[ToaroToBka K 3K3aMeHy. 17,2 8,6 8,6
Buja nTOoroBoro KOHTpoJIs: IK3aMeH IK3aMeH

Beero Cemectp
. Ne cemecTpa Ne cemectpa
Bun yuebHoit paboThl A A A
3IF CTp. | 3@ CTp. 3E CTp.

9. q. q.
O01mas TpyA0eMKOCTh JUCIUTIINHBI 12 324 6 162 6 162
KonrakTHasi paboTa — ayIuTOPHbIE 12 432 6 216 6 216
3aHSAITHS:
Jlexkmmu 0,89 36 0,33 12 0,55 20
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[TpakTueckue 3arstus (I13) 0,33 16 0,11 4 0,22 8
JlabopaTtopusie paboTs (JIP) 0,33 12 0,11 4 0,22 8
CamocrosiTesibHas padoTa 0,22 8 0,11 4 0,11 4
KoHTakTHas camocTosTeNbHas paboTa 10,61 | 382 195 187
CaMOCTOsATEIbHOE U3YUCHHE Pa3/IeiIOB 10,61

JACIIUIIINHEI ) i i
Buabl KoHTpOJIA:

IK3aMeH

KonraktHas pabora — mpomexyrounas | 0,5 18 0,25 9 0,25 9
aTTecTalus 0,5 0,25 0,25
[TonroToBKa K SK3aMEHY. 0,8 0,4 0,4
By MTOroBOro KOHTpOJIS: IK3aMeH IK3aMeH

AHHOTaNUs padoyeil NPOrpaMmMbl AUCHUNIMHBI
«IIpo0JieMBbl yCTOHYHUBOIO PA3BUTHS»

1 Heap aucuUmiIuHbl — cOPMHUPOBATH Yy CTYAEHTOB LEIOCTHYIO KapTHHY MHpa Ha
OCHOBE KOHIIEMIIMHU YCTONYMBOIO PA3BUTHS, MO3HAKOMUTH CTYACHTOB C LIEJISMU YCTOMYMBOTO
pa3BUTHSA, TOHATUSIMHU YCTOWYMBOCTU M HEYCTOMYMBOCTH TUHAMUYECKHX CHCTEM B OKPY>KaIOL[eM
MUDE; pecypcax U pa3BUTHH, aHTPOIIOT€HHOM BO3JICHICTBUH Ha OKPYKAIOILYIO CpENY, YIIPABICHUU
KaueCTBOM OKpY Kalollei cpebl.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIIUIICS 10JIKEeH:

Obaaoams clieqyOIMUMU KOMIETCHIIUSIMHA U UHAMKATOPAMH UX JTOCTHKEHUS:

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

3nams:

— OCHOBHBIE ONPEAEIECHNUS U IPUHIUIIBI KOHIENIMA YCTONYMBOTO Pa3BUTHUS;

— OCHOBHBIE XapaKTEPUCTUKN OMOTUYECKUX, a0MOTUYECKUX U aHTPOIOIe€HHBIX (PAKTOPOB,
OKa3bIBAIOLINX BIMSHUE HA KUBbIE OPraHU3MbI, BKJIIOYas YEIIOBEKA;

— OCHOBHBIE CYIIECTBYIOUIME MpOOJEMBbl, BO3HUKAIOIIME IPU B3aUMOJIEHCTBUU
HKOHOMHKH, OOIIECTBA M OKPY>KAIOLIEH Cpebl;

— COBpPEMEHHBIE CHCTEMbl MHJEKCOB M WHJUKATOPOB YCTOMYMBOIO Ppa3BUTHS, HX
0COOEHHOCTH M HEIOCTATKH;

Ymems:

— JlenaTb CHUCTEMHBIM aHAJINW3 CYIIECTBYIOIIMX SKOJIOrO-COLMAIbHBIX, COLMAIBHO-
HKOHOMUYECKUX U HKOJIOT0-DKOHOMUYECKHUX MPOoOIeM;

— HaXOJUTh HanboJjee palMoHAIbHBIA BapUAHT PELICHUs MOCTABICHHBIX 337a4 C y4EeTOM
KOH(JIMKTA B TOTPEOHOCTSIX YEJIOBEKA M OTPaHUYCHUSIX OKPYKAIOILIE! Cpeibl;

Braoemw:

— HaBBIKaAMH I10JIb30BaHMSI COBPEMEHHOM JINTEPaTypoi B 001aCTH YCTOMYMBOTO Pa3BUTHUS
Y DKOJIOTUH;

— YMEHHEM aHaJIM3UPOBAaTh HOBBIE TEOPETHUYECKHE M MPAKTUYECKHE MPOTrpamMmbl U
IIPOEKTHI, HAaIllpaBJICHHbIE HA JOCTH)KEHHE 1[€Ie YCTOMYMBOTO Pa3BUTHUS;

— NpUeMaMHU TPUHATHS PEUICHUH MO YperyJupOBaHHUIO KOHQIMKTHBIX CHTyallUd B
00JacTl yCTOMYMBOTO Pa3BUTHUS U UCIOIb30BAHUS PECYPCOB.

3 Kpartkoe conep:kaHue JMCIHHUIITHHBI

Beeoenue. llenun, 3amaun u npeamer Kypca. MecTto Kypca B CHUCTEME XHUMHUYECKOTO
o0pa3oBaHus. DKOJOTHUECKOe 00pa3oBaHKe U 00pa30BaHME JIsl YCTOWYMBOIO PAa3BUTHSI.

Pazoen 1. Ocnoenvie nonamusa Kypca. Oowecmeo u okpyycawuwiaa cpeoa. Poct u
pa3BUTHE. YCTOWYMBOCTH M HEYCTOHYMBOCTH JMHAMHYECKUX CcHUCTeM. buocdepa kax
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JUHAMUYecKas cucrtema. YenoBek: OMOI0rnuecKuil Bu U nuBmim3anus. CUCTEMBI OAepKAHUS
JKU3HA M CHUCTEMBbl NOJAJEpKaHUS IUBWIM3anuu. HaceneHnue, MNpPOU3BOJICTBO, COCTOSHUE
OKpyXkaromield cpenbl. [loHsATHE YyCTOWYMBOTO pa3BUTHSA. PuMckuil kKiay0 u rio0anbHas
npobiematuka. HeoOxomumocts B ycroiiunBoM pa3Butuu. CoaepkaHME€ U IBOJIIOIUSL
npeCcTaBICHU 00IIecTBa 00 yCTOWYMBOM Pa3BUTHH.

Pazoen 2. buocghepa, ee 36o0nwouyus u ycmouyusocms. IKocucmemvl 3emau u
ycmoiiuugocms. OcHOBHbIE cBeleHHs O riaHere 3emis. CTpOGHHE M COCTaB aTMOCQEpHI.
MupoBoii okean. Jlutocdhepa. buortmyeckas u abuoTuueckas cocTaBisionire Ouochepsr:
OCHOBHbIE xapakTepucTHku. [loToku sHeprumn B cucreme Connue-3emiiss. OCHOBHBIE MOHATHS
skosoruu. CucTembl MOAAepKaHUsd >KU3HM Ha 3emuie: oOmui 0630p. [loHsATHE SKOCUCTEMBI.
CrpyKTypa M COCTaBIISIOLIME 3KOCUCTeM. Bujpl, momymsmuu, coodmectBa. B3anmmopencTsue
BUJIOB B 9KocucTemMax. OCHOBHbBIE TUIIBI AKOcHCcTeM. [I0TOKM 2HEepruu 1 BeniecTBa B 9IKOCUCTEMAX.
Tpodudeckue nenu. MeTaboJIM3M U 3JICMEHTHBIN COCTaB )KMBOW M HEXKUBOW MaTtepru. OCHOBHBIE
OMOreOXMMHUYECKHE IUKIIBI (KpyroBOpoTHl BemecTB). L{ukinyHocTh mporeccoB B Ouocdepe u
YCTOMYMBOCTD. MI3MEHEHUS B MOMYIISILIUAX, COOOIIECTBAX, SKOcHcTeMax. Peakiust ’KUBbIX CUCTEM
Ha u3MeHeHus okpyxawimeid Cpenpl. Bo3zgeiicTBue uenoBeka Ha SKOCUCTEMBI. 3aKOHBI H
NPUHIUITBL SKOJIOTHH. bruopa3zHooOpasue  ycTOMYMBOCTh SKOcHcTeM. BuioBoe pazHooOpasue -
HEO00XO0IMMOE YCIIOBHE YCTOMYUBOCTH OHMOChEpHI.

Pazoen 3. UYenoeeuecmeo kax uacmv oOuocghepol. /lemozpaguueckue npoodnemol
coepemennozo mupa. OcCOOEHHOCTH 4YelOBEKa Kak Ouonormyeckoro Bujaa. JluHammuka
YeJIOBEYECKON TOMYJISINH, POXKIAEMOCTh, CMEPTHOCTh, BO3pacTHas cTpyKTypa. I[Ipobmembl
COBPEMEHHOr0 JTala pocTa YHWCICHHOCTH HacelneHus. [eorpaduueckoe pacmpeneieHue
HaceneHus. CelbCKOe M ropoJickoe HaceneHue. YpOanmszamms. Cpena oOWTaHUS YeloOBEeKa U
OKpyxaromas cpeaa. PopMupoBaHHe TEXHOTEHHOW cpenbl. PerynnpoBaHue HapoJIOHACEIEHUS.
Crabunuzanusi YUCICHHOCTH HACEIEHMs WM JCTIONYJISIUs: OLIeHKa MPEeAebHON YHNCIEHHOCTH
HaceleHus 3emind. PenuruosHele, HPaBCTBEHHBbIE U COLMAJbHbIE MNPOOIEMbl OrpaHUYEHUS
POKIAaEMOCTH U TJIAHUPOBAaHUS ceMbU. PermoHanbHble 0cCOOEHHOCTU. MBbIlUIeHNE, A3bIK, POJIb
oOyuenus. Herenernueckuil kaHan BHJOBOM mamsaTu. IlonoxurtenbHble W OTpHUIATEIbHbIE
MOCIIEACTBHS HATMUMSI HET€HETUUECKOM nmaMsTu. ['eHaepHbie poOaeMbl.

Pazoen 4. Pazeumue u pecypcel. Onpenenenue pecypca. Knaccudukanus pecypcos.
HeBo306H0BHMBIE, BO30OHOBUMBIE, HEMCUEpIAaeMbI€ pecypchl. MaTepualibHbIe, SJHEPTETUYECKUE
U uHpOpMalMOHHBIE pecypchl. ['eneTnueckue pecypebl Ouochepsl. CocTositHHE U MUPOBBIE
3amachbl OCHOBHBIX BHJIOB HPHUPOJHBIX pecypcoB. ['eorpaduyeckoe pacrpenencHue 3arnacoB
IPUPOJHBIX pecypcoB. Pa3BuTue NIMBWIM3ALMM M PacXOAOBAHHWE NPUPOIHBIX PECYpPCOB.
[TpuHIMIBI YCTONYMBOTO pa3BUTHUS B OTHOIIEHUH MPUPOIHBIX pecypcoB. Poib BO300HOBUMBIX U
HEeUcUepnaeMbIX peCypcoB B YCTOWYMBOM OOIIECTBE.

Pazoen 5. Aumponozennoe 6o3deiicmeue na o6uocgepy. AHTPONIOTCHHbIE BO3MYIICHUS
OMOreOXMMHYECKUX IUKJIOB U Jerpajauus CUCTEM TMOJjepkKaHus >KU3HU. [noOanbHble,
pEeTHOHANbHBIE M JIOKAaJbHBIE MPOOJEMbl OKpyXKaromled cpeabl. 3arps3HeHHe aTrMocdepsl
(KUCJIOTHBIE JOXKAH, POTOXUMUYECKHM CMOT | T.1.). 3arpsi3HEHNE BHYTPEHHUX BOA U MUpOBOToO
OKeaHa. 3arpsi3HeHue JuTochepsl; Aerpaaalus 3eMelb, ONyCTHIHUBAHHE.

Pazoden 6. Knumamuueckue nocneocmeus usmMeHeHus cocmaga ammocghepol.
['moGanpHbIl  3HEpreTHUYecKUil OanaHC, MapHUKOBBIM A(PQEKT Kak NPUPOAHBIA (dakTop
NOoJJAEp>KaHUs YCIOBUM CYyIIECTBOBaHUs KMBOM Marepuu. [lapHukoBbie rassl. ICTOUYHHMKH U
CTOKHM JUOKCHJA YIJIEpOJa U JPYTUX IMAPHUKOBBIX ra3oB. MI3MeHEeHNE KOHLEHTpaluu IUOKCUIA
yriaepoja M JIpYrHX MAapHUKOBBIX ra3oB B aTMoc(epe; MEXaHU3M TIJI00aIbHOTO MOTEIJICHHUS.
[TocnencTBust r106adbHOrO MOTEIUICHHS: TOBBIIICHHE YPOBHS MHPOBOI'O OKEaHa, 3aTOIUICHUE
NpUOPEKHBIX 30H; TasHUE JIEAHUKOB M BEYHON Mep3NoThl; Aeopmarus KIMMATHUYECKUX U
CENIbCKOXO3SHUCTBEHHBIX 30H M Teorpaguueckoidl CTPYKTYphl IMPOU3BOJCTBA IMPOIOBOIBCTBUS;
M3MEHEHHUS PaCTUTEIHHOIO OKPOBA, OMYCTHIHUBAHUE.
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Pazoen 7. 3enenasn pesonioyusa. 3encHas XUMHs. 3€l€HAs DHEpPreTHKA. 3eeHast
skoHoMmuKa. [lonstue  HHM3KOyriepogHOW  (uUMKIMYecKoi)  skoHoMmMuku.  CreHapuu
HU3KOYTJIEpoAHOro pa3BUTHA Aisi Poccun. Hammywmme noctynubeie TexHoiorun. OCHOBHBIE
MPUHIIMIIBI 3€JIEHOTO IPOU3BOCTBA. | '0CyJapCTBEHHOE PEryIupOBaHUE IPUPOAOIIOIB30BAHUS HA
ocnoe H/IT. Dxonmoruveckuii ciex yenoBeyecTBa. 3enenslii oguc. KapOoHOBBIE MOIUTOHBI.

Pazoen 8. Mupoeo3spenue, smuxka u ycmoiiuueoe pazeumue. llepexon ot oOmiecTra
noTpedsieHuss K yCTOHYnBOMY 0OIIecTBy. M3MeHeHHe CTPYKTYphl MOTpeOHOCTEl 00ImecTBa 1
KPUTEPUEB KauecTBa U3HU U YPOBHS Pa3BUTHS. PoJb KylbTYpHBIX U PEIUTHO3HBIX TPAAUIIUNA B
npobieme ycroitunBoro passutus. MHpopmanus, 3HaHNe, HayKa, TEXHOJIIOTUH. Y BETUYEHUE POJIU
WH(pOPMAIMOHHBIX PEeCcypcoB B o0meM OanaHce pecypconorpebnenus. Wuadpopmannonnoe
(mocTuHAyCcTpUANTBHOE) 001IecTBO. POk 00pa3oBaHus B yCTOHYMBOM OOIIECTBE.

4 O0bem yueOHOH TUCHMILINHBI

O0BbeM THCHUILTHHBI
Bup yuyeoHoii padoTbl Axax | Actp.
3E
q, q,
OO0mas TPy10eMKOCTh THCIIHIIJIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,22 8 6
Jlekuun 0,11 4 3
[IpakTuueckue 3ansatus (113) 0,11 4 3
CamocTrosiTesbHasi padora 2,78 100 75
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
2,78
CaMoCTOsTEIbHOE H3YUYCHHE Pa3/ICJIOB JTUCITUILUIMHBI 99,8 74,85
Bupa koHTpOJI: 3a4er

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«be30nmacHOCTh KU3HEeAEeATEeILHOCTH

1 Heabp aucuMmianHbl - GopMupoBaHue MpodhecCHoHATbHON KyJIbTypbl 0€30MacHOCTH,
oJ KOTOpPOH IOHMMAeTcs TOTOBHOCTb M CIIOCOOHOCTb JIMYHOCTH MCIIOJB30BaTh B
poeCCHOHATIFHOMN AEATEIbHOCTH MPHOOPETEHHYIO COBOKYITHOCTh 3HAHWH, YMEHHI W HaBBIKOB
uis  obecnieueHust OezomacHocTH B cepe NpodecCHOHANbHOM NeATeNbHOCTH, XapakTepa
MBIIICHHS] ¥ IEGHHOCTHBIX OPHEHTAIMN, IPY KOTOPBIX BOIIPOCH! O€30MaCHOCTH PAaCCMaTPUBAIOTCS
B KaUeCTBE MPUOPUTETA.

2 B pe3yabTare 0cBOEHHS AUCHUILINHBI CTYAEHT 10JI7KEH:

Obnadamye cleAyOMUMI KOMIIETCHIIUAMU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:

VK-8.1, VK-8.2, VK-8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3namo:

- OCHOBHBIE TeXHOC(EpPHBIE ONTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH;

- XapakTep BO3JCHCTBHSI BPEIHBIX W OMACHBIX ()aKTOPOB HA YEIOBEKA M TPUPOITHYIO
Cpedy, MEeTOJbl 3allUThl OT HHMX TPUMEHUTENBHO K cdepe cBoell mpodeccuoHaTbHON
JeSITeTbHOCTH

Ymems:

- HACHTU(UIIPOBATH OCHOBHBIE OTTACHOCTH CPEIbl OOMTAHUS YEIOBEKA;

- OIICHMBATh PHCK HUX pealu3allid, BBIOUPATh METOIBl 3aIUTHl OT OMACHOCTEH
MPUMEHUTEIBHO K cdepe CBoe mpodecCHOHATBHON NEeATeTbHOCTH M CIOCOOBI 0OecTieueHUst
KOM(OPTHBIX YCIOBHM KU3HEIEATEIILHOCTH

Braoemy:

- 3aKOHOJATEIbHBIMA W TIPABOBBHIMH aKTaMHU B OO0JIACTH OE€30MacHOCTH W OXPaHbI
OKPY’KaIOIIEeH Cpenpl, TPeOOBaHUSIMU K O€30MacCHOCTH TEXHHUYECKHUX PETJIaMEHTOB B cdepe
npo(hecCHOHANEHOM e TeNIbHOCTH,
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- crioco0amMy U TEXHOJIOTHSIMH 3aLIUThI B YPE3BbIUAHHBIX CUTYAIHX;

-IOHATUHHO-TEPMUHOJIOIMYECKUM alnapaToM B 00JacTh 6€3011aCHOCTH;

- HaBBIKAMU palMOHATU3AINH MPO(PECCHOHANTBHON AEATEIBHOCTHU C LEIbI0 00eCTIeueHHS

0€30I1aCHOCTH U 3alLUThl OKPYXKAIOIEH Cpeibl.

3 KpaTkoe coaep:xaHue THCHMIIHHBI.

1. BBenenue B Oe3onacHocTb. OCHOBHBIE NMOHATUSA U olpeneseHus. bezomacHocTs u
YCTOMUYMBOE Pa3BUTHE.

2. Yenosexk u TexHochepa. CTpyKTypa TeXHOC(PEpbl U €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOE cOCTOsIHHE TeXHOC]epsl U TexHochepHoi OezomacHocTu. 3. Unentudukamus u
BO3/ICHCTBUE Ha YeJIOBEKAa BPEIHBIX M ONAcHBIX (hakTopoB cpenbl obutanus. Knaccupukanus
HETaTHUBHBIX (PAKTOPOB Cpeibl OOMTaHUS YelIOBeKa. XUMUYECKHUE HETraTUBHBIE (DaKTOPHI (BpeIHbIC
BelllecTBa). MexaHn4ecKkue U aKyCTHUeCKue KoyeOaHus, BUOpaus U mryM. DJIeKTpOMarHuTHbIE
U3Iy4eHus u noiisi. oHn3upyromme u3irydeHne. DIeKTpudeckuid ToK. OnacHble MEXaHMYECKHE
daxTopsl. [Iporeccsl ropeHust U MOXKApOB3PHIBO-  ONACHbIE CBOMCTBA BELIECTB U MaTEpUAIIOB.
Crarndeckoe 3JeKTPUIECTBO.

4. 3amuTa 4enoBeKa U cpeJbl OOUTaHMsI OT BPEIHBIX M ONACHBIX (PAKTOPOB MPUPOHOTO,
AQHTPOIIOTEHHOTO M TEXHOTCHHOTO MPOUCXO0XKACHUSI. OCHOBHBIC TPUHIIHUIIBI 3alIUTHI. 3allUTa OT
XUMHUYECKHUX U OMOJIOIMYECKUX HEraTUBHBIX ()aKTOPOB. 3alUTa OT SHEPreTHUECKUX BO3ICHCTBUI
u ¢usnueckux moneid. OOecrieyeHne OE30MACHOCTH CHUCTEM, pPabOTAIOUIMX MOJ JaBICHHUEM.
be3zonacHocTh 3KCIUTyaTaluu TpyOOIPOBOJIOB B XMMHYECKOH MPOMBINUIEHHOCTH. be3onacHas
OKCIUTyaTaIysi KOMIPECCOPOB. AHAJIN3 M OLICHUBAHNE TEXHOTEHHBIX U IPUPOIHBIX PUCKOB.

5. Obecnieuenne KOM(POPTHBIX YCIOBUHM ISl )KU3HU U JAEATEIbHOCTU yesloBeka. [lonsaTue
KOM(OPTHBIX WA ONTUMAIBHBIX yCIOBUH. MUKpoKimMaT nmomenieHnid. OCBEIeHe U CBETOBAas
cpeza B IOMEIIEHUH.

6. Ilcuxo¢u3nonornueckue W SProHOMHYECKHE OCHOBHI Oe3omacHocTH. llcumxudeckne
IPOIIECChl, CBOMCTBA M COCTOSIHUSA, BIUSIONIME Ha Oe30macHOCTh. BUIbl M yCloBUS TPYAOBOM
NeSITeTLHOCTH. JPrOHOMHYECKHE OCHOBBI O€30MTaCHOCTH.

7. Upe3BblyaiiHble CUTYallMM W METOAbI 3alllUThl B YCIOBUSAX HX peanuzanuu. OOuue
ceenenust o YC. Tloxxap u B3pbIB. ABapuu Ha XMMHYECKH OIMACHBIX 00BEKTax. PanmanmoHHbIe
aBapuu. IlpuGopsl paguanMoOHHON, XMMHUYECKOM pa3BeKH U JO3MMETPUYECKOTO KOHTPOJIS.
Upe3BbIuaifHble CHTyallii BOGHHOTO BPEMEHH. 3allliTa HACEICHHUS B YPE3BBIYAHBIX CUTYaITUSIX.
VYcToiunBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMMKH B UPE3BbIUAIHBIX CUTYAIIUSX.

8. YmpaBneHne 6€30MaCHOCTBIO KU3HENCATEIIEHOCTH. 3aKOHOIaTEIbHBIE 1 HOPMATHBHEIE
IIPaBOBbIE OCHOBBI YIPaBJICHUsI 0€30IaCHOCTBIO KHU3HEIEATETbHOCTH. DKOHOMUYECKHE OCHOBBI
ynpaBieHus  6e3omacHocThio.  CTpaxoBaHME pPHCKOB. ['OCyZapCTBEHHOE  YyIpaBlCHHE
0€30MacHOCTHIO.

4. O0beM yueOHOM JUCUMIIJIMHBI

Buj yuyeonoii padoTni ‘ O0beM TMCHMTTHHBI
3E Alf{au' AcTp.4.

O01mas TPyA0eMKOCTh JMCIUILTHHBI 4 144 108
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHATHA: 0,33 12 9
Jlexnun 0,22 8 6
JlabopaTtopHbie padoTsl (JIP) 0,11 4 3
CamocrosiTejibHas pa6oTa 3,42 123
KonTakTHas camocTosiTenbHas paboTa - -
CaMoCTOsATEIbHOE U3YUCHUE PA3ICIOB TUCITUTLTHHBI 3,42

123 92,25
(moaroToBKa K J1a00paTOPHBIM paboTam)
Bua koHTpoOJIs:
JK3aMeH 025 | 9 | 675
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KonTtakTHas paboTa — MpoOMeXyTOYHAsE aTTECTaIHsI 0.95 0,4 0,3
IToaroroBka K 3K3aMeHy. ' 8,6 6,45
Buj TOroBOro KOHTpPOJIs: JK3aMeH

AHHOTaNus padoyeil MPOrpaMmMbl JUCHUIIIMHBI
«/HkeHepHasi 1 KOMIIbIOTEPHas rpaguka

1 Heap tMCHMIVIMHBI — HAYYUTh CTYAEHTOB CII0CO0aM OTOOPaKEHHsI IPOCTPAHCTBEHHbBIX
(opM Ha MIOCKOCTH, BHIOIHEHUIO M YTEHUIO YEPTEKEH METOJaMH KOMITBIOTEPHOH rpaduku u
MpaBUjIaM M yCJIOBHOCTSM, IPUMEHsIeMbIM ipu 3ToM (ctanmaptam ECKI).

2. B pesyabrare n3y4eHusi AMCUMILIMHBI 00y4AIOLINICS JOJIKEeH:

Obnadamye cleAyOMUMU KOMIIETCHIIUAMU ¥ HHAMKATOPAMH UX TOCTH)KEHUS:

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

3namy:

—  c1mocoObI 0TOOpaKEHUsI POCTPAHCTBEHHBIX (DOPM Ha TIIOCKOCTH;

— IIPaBWJIA U YCIOBHOCTH IIPH BBIIIOJIHEHUU YEPTEIKEN;

—  BHJIbl CHMMETPHH F€OMETPUUECKUX (pUryp;

—  BUJbBI U3JIEIUNA U KOHCTPYKTOPCKUX JIOKYMEHTOB;

— OCHOBHBIE BHJbl TpapuuecKux HHGPOPMALMOHHBIX CHUCTEM, 0a30Byl0 TIpadUuecKyro

CHCTEMY, UCIIOJIb3YEMYIO B y4eOHOM Iporiecce.

— Vmemb: BBIIOIHATH U YUTATh YEPTEKHU TEXHUUYECKHUX U3ICINN C YUETOM JEHCTBYIOIIHUX

CTaH/1apTOB;

—  BBINOJHATH U YUTATh CXEMbI TEXHOJIOTHUECKUX NTPOLIECCOB;
— UCHOJIB30BaTh CPEJCTBA KOMIBIOTEPHOMN IpaMKu AJ1 U3TOTOBJICHUS YepTEKeil.

Braoemw:

— cnocobaMy U IpueMaMu U300paKeHHsl MPEMETOB Ha IJIOCKOCTH;
— rpaduyeckoit cucremont «Kommacy.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

Pazgen 1. O0mme npaBmja BbINOJHEHHMs 4epresked. [IpaBuna BeIONHEHHA U
odpopmiienus ueptexeit B coorBercTBur ¢ ['OCT. ['eomeTpuyeckue mocTpoeHus.

Pa3nea 2. IlpoenupoBanue reomerpudeckux ¢puryp. Meron npoexuunid. IIpsmsie n
kpuBble TuHUU. [1nockocTs. [ToBepxHocTH. ['eomeTpuueckue Tena. CUMMETpHsI FTEOMETPUUECKUX
¢uryp. OmnpeneneHue HATypaJIbHOM BEJIWYMHBI OTpe3Ka MPSMOM M IUIOCKOM (pUTypBI.
[Tepeceuenne reoMeTpruueckux o0Opa3oB.

Pasnen 3. MH3o0Opaxkenus mnpegmeroB mno I['OCT 2.305-2009. HUzgeamns wun
KOHCTPYKTOPCKHE JAOKYMeHTbI. 300paxeHus. AKCOHOMETPUYECKHE 4YEepTeXH H3AETU.
Coznanue TpexMepHbIX Mozenel npeaMeroB. Co3qaHue acCOLMATUBHBIX YEPTEXKEN Ha OCHOBE
TPEXMEPHOU MOJEIIH.

Bunsl u3nenuif MU KOHCTPYKTOPCKHMX JTOKyMEeHTOB. Cxembl. Pe3pObl: oOpa3oBanue,
KJ1accugukanus, n300paxxeHre u 0003HauYeHUE Ha YepTexKe.

Pa3nea 4. U300paskenns aerasneid M UX cOeMHEHHI. DCKU3bl U TEXHUYECKUE PUCYHKHU
netanedi. Pe3pOoBble u3nenuss UM coequHeHHs. J[pyrve BUABI Pa3beMHBIX M HEPa3bEeMHBIX
COCIMHEHUH eTaleH.

Paznen S. Ueprexu cOopounbix eaunuun. llpaBuina BeIMonHEHHS U O(OpMIIEHUS
cbopouHoro yeptexa. [leranupoBanue yeprexeid COOPOUHBIX €IMHHII.

Pa3nes 6. Komnblotepnas rpaguka. KomnsrorepHas rpaduka U pemaemsle €10 3aauu.
['padguueckue OOBEKTHI, NPUMHTUBBI, aTpuOyThl, cUHTE3 u300pakeHus. IlpencraBienue
BUACOMH(POPMALMM M €€ MallMHHas reHepauus. COBpeMEHHbIE CTaHAAPThl KOMIbIOTEPHOMN
rpaduku, rpadpudeckue sI3pIkK U MeTadaiinel. Peanuszanus anmapatHbIXx MOIyned rpaduueckon
cucteMbl. OCHOBHBIE TpauECKUe aJrOPUTMBI Ha IJIOCKOCTU U B pocTpaHcTBe. [IporpammHuble
rpaduvecKre CUCTEMBbI M UX IPUMEHEHHE.
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4 O0bem yueOHOH TUCHHMILINHBI.

Beero Cemectp
Bun yaeOHOM paboThI L 2
3F Axap. 3E Axan. 3F Axkan.
q, 9, q,
OO01mast TpyI0EMKOCTh TUCITUTUTHHBI 7 252 4 144 3 108
KonTakTHasi padoTa — ay1uTOpHBIE 0,55 21 0,33 12 0,22 8
3aHATHSA:
Jlexun 0,11 4 0,11 4 - -
[Tpaktrueckue 3ansatus (113) 0,44 16 0,22 8 0,22 8
CamocrosiTejibHasi padoTa 6,45 232 3,67 132 2,78 100
KonTtakTHas CaMOCTOSTENbHAs pabota 0.8 0.4 0.4
(3a4er c OLIEHKOM)
KonTtakTHas CaMOCTOSTENbHAs paborta 6,45 0.2 3.67 i 2.78 0.2
(npuem KypcoBoii paboThl)
CamocTosTeIbHOE U3YYCHHUE Pa3JIeiiOB 931 131.6 99 4
JUCIUTLINHBI
3auer ¢
3auer ¢ OLIEHKOIA,
Bua uTOroBoro KOHTpoJIA: .
OIIEHKOH KypcoBasi
padora
Beero Cemectp
Bun yuebnoii paboTbl L 2
3E Actp. 3E Actp. 3F Actp.
q. 9, q.
OO6m1ast TpyA0EMKOCTh TUCIUTUIMHBI 7 189 4 108 3 81
KonrakTHas padora — ayiuTopHbBIE 055 | 15,75 | 0.33 9 0,22 6
3aHSATHS:
Jlexun 0,11 3 0,11 3 - -
[IpakTuueckue 3anstus (113) 0,44 12 0,22 6 0,22 6
CamocrosiTesibHas padora 6,45 174 3,67 99 2,78 75
KoHrtakTHas CaMOCTOSTENbHas paborta 0.6 0.3 0.3
(3a4er c OlLIEHKOM)
KonrakTHas CaMOCTOATENbHas paborta 645 | 015 | 367 i 278 | 015
(mpuemM KypcoBoi paboThI)
CamocTosTenbHOE H3yUYCHHE Pa3ieIoB 173,2 08.7 7455
IUCIAIIINHEBI 5
3auer ¢
3aver ¢ OLIEHKOIA,
Bua uToroBoro KOHTpoJIA: .
OIIEHKOH KypcoBasi
padora

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMILIMHbBI
«IIpukaagHass MEXaHUKA»

1 Henp AMCOMINIMHBI — HAyYUTh CTYJEHTOB TBOPYECKOMY IOAXOAY K BBIIOJIHEHHIO
MH)XXCHEPHBIX PacdyeTOB HAa IIPOYHOCTH, JKECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKILIHH,
JieTajled ¥ y3J10B MAIlUH U alIapaTos.
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2. B pe3yabTaTe M3y4eHUs IUCUUILINHBI 00yYaI0 M IACH JOJIZKEeH:

Obaaoams cleqyOmUMU KOMIETCHIUSIMHA U UHAMKATOPAMH UX JTOCTHKEHUS:

VK-2.1; YK-2.2; YK-2.4; YK-2.7; YK-2.8; YK-2.9; YK-2.10

3namo:

— OCHOBHBIE YPaBHEHMS U METO/Ibl PELICHHUS 3a71a4 COTPOTUBIICHHS MATEPHUAJIOB U IETAJIEN
MalluH;

— OCHOBHBIE METOJbl PACUYETOB HAa MPOYHOCTh, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKLMI MallvH U anmnaparos;

— OCHOBBI TE€OPUMH pacuera JAeTaJed W Yy3JIOB MAllMH M anlapaToB XHUMHUYECKOU
TEXHOJIOTHH.

Ymems:

— MPOBOAUTH PACUEThl 3JIEMEHTOB KOHCTPYKLIMH HAa OCHOBE METOIOB COINPOTHUBIICHMS
MaTepHUAJIOB;

— PacCcUMTHIBATh U KOHCTPYHPOBATH JE€TAIN MAIIUH I10 UCXOIHBIM JAHHBIM;

— TPOU3BOAMTH PACUYEThl IO OCHOBHBIM KPUTEPUAM PabOTOCIOCOOHOCTH U
KOHCTPYUPOBAHUS JIeTajei MaIliH.

Braoems:

— HaBBIKAMM pacyeTa CONPOTUBIIEHUSI MaTEPUAIOB AHATUTUYECKUMHU METOJIaMU;

— HaBBIKAMH BBIOOpA MAaTEPHAIIOB TI0 KPUTEPHUSIM ITPOYHOCTH;

— pacueTaMM TUIIOBBIX JIETaJeH MaIIKH, OJIb3YsACh CIIPABOYHOU JIUTEPATYpPOM U

I'OCTamu.

3 Kpartkoe coaep:xaHue JTUCHUILIHHBI

Pazgen 1. Onpenenenue peakumii onop. Pacrsizkenue-cikatue. AGCONIOTHO TBEpAOe
TEN0. DJEMEHThl CTaTUKU. YpaBHEHHUS paBHOBecHs. OCHOBHBIE JAOMYIIEHUS W TPUHIUIBI
COTMPOTHUBIIEHUS MaTepuasioB. Hampsokenus, aedopmaruu u nepememenus. 3akoH ['yka.
[TocTpoeHue 31op BHYTPEHHUX YCUITUI, HATIPSXKEHUN U IEPEMEILIEHH. Y CIIOBHE TPOYHOCTH ITPU
pacTsLKeHUH (CHKaTun).

Pazgen 2. Kpyuenne. M3ru6. 3axon 'yka npu casure. BHyTpeHHUe cuioBble (pakTopbl
MIPU KPyYEHHUHU. Y CJIOBUE IPOYHOCTH MPHU KpydeHHH. [[OHATHE YMCTOTO U TOTIEPEYHOTO U3THOOB.
[TpaBusia MOCTPOCHUS AMIOP MOMEPEYHBIX CHII U M3THOAIONIUX MOMEHTOB. Y CIIOBUE MPOYHOCTH
pu u3ruoe.

Paznen 3. CioxnHoe HampsikeHHOe cocTosiHue. OCHOBBI TEOPUM HANPSHKEHHOTO
COCTOSIHUSI M THUIIOTE3bl MPOYHOCTU. TOHKOCTEHHBIE COCYIbl. OmpenesieHne HaIpsHKEHUN T
0e3MOMEHTHOI Teopun. PacdeT ckaThIX CTEp>KHEH Ha YCTOWYHBOCTb.

Pasznen 4. deraimm mammu. CoelMHEeHUs JeTaned MamuH. Banbl U ocu, UX ONOPHI U
coeIMHEeHMsI. MexaHnuecKre nepeiadn.

Paspen 5. Pacyer XMMH4YeCKOro amnmapara ¢ MeXaHHYeCKMM IepeMelHBaoLUM
ycTpoiictBoM. BbIOOp KOHCTPYKIITMOHHBIX MaTepuaioB. PacueT OCHOBHBIX T€OMETPHUYECKUX
pa3mepoB anmaparta. Beibop ¢nanues, mpuBona. Pacuer dmanneBoro coenuHenus. Bwidop
Melajnku. Pacuer Memaikyu Ha NPOYHOCTh. Pacder MIMOHKK B CcTymuile Memainku. Pacyer Bana
MENIaJKil Ha BUOpOycTOMYMBOCTH. PacueT Bama Melmaiku Ha MPOYHOCTh. BbeiOOp W pacuer
KOMIUIEKTYIOMHUX 3J1eMeHTOB. OdopmileHne TOsICHUTENBHOM 3anmucKku. YepTexx o0mero Buaa
amnmapaTta ¢ BUJAMH, pa3pe3aMH, CEUCHUSIMHU U BBIHOCHBIMHU 3JIEMEHTAMHM, JAIOMIMMH IOJHOE
npeAcTaBieHne 00 €ro ycTpoWCTBE W TMpHUHIHUIE paboThl. UepTekn COOPOUYHBIX EIUHUI] U
netaneit. OpopmiieHne cnenupuKanmm.

4 O0bem yueOHOH TUCHHUILINHBI.

Cemectp

Bun yuebnoit pabotbl Bcero
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3E Axap. 3E Axaj. 3E Axkan.
q 9. q
OO61mas Tpya0eMKOCTb JUCIUILIUHBI 6 216 4 144 2 72
KonTakTHasi padoTa — ayiMuTOPHbIE
O — 0,55 20 0,44 16 0,11 4
Jlexkuun 0,22 8 0,22 8 - -
[Tpaktrueckue 3ansatus (113) 0,23 12 0,22 8 0,11 4
CamocrosiTejibHasi padoTa 196 3,56 128 1,89 68
KonrtakTHas camocrositenbHas pabora
N 0,4 0,4 -
(3a4eT c OLIEHKOM)
KonrtakTHas camocrositenbHas pabora 5,45 0.4 3,56 i 189 | 04
(mpueM KypcoBOro MpoeKTa)
CamocTosTeIbHOE U3YYCHHUE Pa3JIeiiOB 105.2 127.6 67.6
JTUCITUILTAHBI
3ader ¢ KypcoBoii
Buja uTOroBOro KOHTPOJIS: o
OIIEHKOH NMPOEKT
Beero Cemectp
Bun yuebnoit pabotbl 3 4
3E Actp. 3E Actp. 3E Acrtp.
9. 9. 9.
OO61mast TpyA0eMKOCTb JUCIUILIUHBI 6 162 4 108 2 54
KonrakTHas padora — ayiuTopHbBIE
O — 0,55 15 0,44 12 0,11 3
Jlexun 0,22 6 0,22 6 - -
[Tpaktnueckue 3austus (I13) 0,23 6 0,22 6 0,11 3
CamocrosiTejibHasi padoTa 147 3,56 96 1,89 51
KonTakTHas camocrositensHas paboTa
. 0,3 0,3 -
(3a4er c OLIEHKOM)
KonTakTHas camocrositensHas paboTa 5,45 0.3 3,56 i 189 | 03
(mpueM KypcoBOTo MPOEKTa)
CaMocTosTenbHOE U3YUEHUE Pa3/IeioB 176.4 95.7 50.7
JUCIUILTAHBI
3ader ¢ Kypcosoii
Bua uToroBoro KOHTpoJIA: .
OIIEHKOM MPOEKT

AHHOTaUUs padoyeid NPOrpaMmMbl JUCUMUILIIMHbBI
«IIpoueccol 1 anmaparbl XHMHYECKOH TEXHOJIOTHI

1 eab IMCHUNMIMHBI - BMECTE C AUCHUUIUIMHAMH OOIIEH XMMHYECKONH TEXHOIOTHUH,
XUMHYECKMMH TIpollecCaMUd M peakTopaMH U JPYTMMH, CBfA3aThb OOIIEHAayuyHYI0 |
OOIIEMHKEHEPHYIO TOATOTOBKY XHMHKOB-TEXHOJIOTOB, YTO HEOOXOAMMO TpPH TOATOTOBKE
OakanaBpoB MO JIaHHOMY HANpPaBJIECHHUIO ISl HAYYHO-HCCIIEOBATENLCKON U MPAKTHUECKOH
paboThI Ha IPEATIPUATHSX.

2 B pe3yabTaTe H3yYeHHUs TUCHHUILUIMHBI 00yYAIOIIUICH T0JIKEH

OGJIaI[aTI: CICAYIOIUMH YHUBCPCAJIBHBIMHU KOMIICTCHIHUAMU W HWHIAUKATOpaAMHU HX
JOCTUKECHHUSI:
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VK-1.1, YK-1.2, VK-1.3, YK-1.4, YK-2.3; YK-2.10, YK-3.3, YK-8.4, OIIK-2.6, OIIK-2.7,
OIIK-2.8, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12, IIK-1.2, ITK-1.3, IIK-2.3, IIK-3.2,
I1K-4.3.

3uame:

— OCHOBBI TEOpPHH TIEPEHOCA WMITYJIbCa, TEIJIa W MAacChl; MPHUHIMIBI (HU3NIECKOTO
MOJICIMPOBAHUS TIPOLIECCOB; OCHOBHBIC YpPAaBHEHHS JIBMDKCHHS YKHUIKOCTEH; OCHOBBI TEOPHH
TEIUIONEPeIayr; OCHOBBI TEOPUU MAcCOMEpeayd B CUCTEMaX CO CBOOOJHON M HETMOJIBUKHON
rpanuIeil pasaena ¢as; THUIOBBIE MPOIECCHl XMUMHYECKOW TEXHOJOTHH, COOTBETCTBYIOIIHE
anmapaTbl U METO/bl UX pacyeTa;

— METOJIbI  TMOCTPOCHUSI HOMIUPHUYECKUX U  TEOPETHYECKHUX MOJeNed  XHWMHKO-
TEXHOJIOTHYECKUX MPOIECCOB.

Ymemy:

— OIpeNeNsATh XapakTep ABMXKEHUS JKUIKOCTEM M Ta30B; OCHOBHBIE XapaKTEPUCTUKU
IPOLIECCOB TEIIO- M MAacCOIepeaul; PacCUUThIBATh MapaMeTphl U BBIOMpPATh amnmaparypy JUis
KOHKPETHOI'0 TEXHOJIOIMYECKOT0 MpoIiecca;

— pacCUMTBHIBaTh OCHOBHBIE XapaKTEPUCTHKU XHMHUKO-TEXHOJIOIMYECKOIO IIpolecca,
BbIOMpATh PAllUOHATIBHYIO CXEMY.

Braoemy:

— METOJAaMM TEXHOJOTMYECKHX PACYETOB OTAEIbHBIX Y3JIOB M JETaled XUMHYECKOIO
000pyIoBaHus;

— HaBBIKAMU [TPOEKTUPOBAHMSI TUIIOBBIX alllapaTOB XMMUYECKOW IPOMBIIIIIEHHOCTH;

— METOJJaMM  OIpEJENICHUs] PAllMOHATIBHBIX TEXHOJIOIMYECKHX PpEXKHUMOB PabOThI
000pyT0BaHUs.

3. Kparkoe cogep:kanue JUCHHUIINHBI.

Paznesn 1. I'mapoauHamMuyeckne npouecchbl M annapaTbl XUMHU4YeCKOH TeXHOJIOTHH.

1. Beenenne B jgucimmuinHy. OCHOBHbIE TOHATUS M omnpexaeneHus. Ilpeamer
muctuminHel «I[Iporecchbl U anmapaTsl XUMUYECKOW TeXHoIoruny». Knaccugukanus mpoueccos.
HenpepriBHBIE U IEPHOINYECKHUE, CTALIUOHAPHBIE U HECTALIMOHAPHBIE TPOLIECCHI.

OCHOBHbBIE 3aKOHOMEPHOCTH MPOIECCOB U 0OIIME MPHUHIMIIBI pacyeTa anmnapaToB
XUMHYECKON TEXHOJIOTHH.

Kunkoctu u razel. Knaccudukanus xxuakocreit. MneansHas xugakocts. KamnenbHble u
ynpyrue Kuakoctu. Cunbl, IEHCTBYIOIIME B IKUAKOCTH: MAacCOBBIE M IIOBEPXHOCTHBIE.
HanpsokeHus: B )XUAKOCTSX U ra3ax (TaHTeHLMalbHblE U HOpManbHble). CBOMCTBA KHUJIKOCTEH.
Monens HenpepbIBHOM cpenibl. [loHsTHE PHU3HMUecKoro aneMeHTapHoro oobema.

2. OcHoBbl _Teopun nepeHoca. OCHOBBI TEOpPUM SIBICHMHM IEpEHOCA: aHAIU3
MEXaHM3MOB,  MOJEIMPOBaHUS U  pa3pabOTKM  OOOOIIEHHBIX  METOJOB  pacyera
THJIPOMEXaHUYECKUX,  TEIJIOBBIX M  MAacCOOOMEHHBIX  MpPOIECCOB M ammapaToB.
DEeHOMEHOJIOTUYECKHE 3aKOHBI MEepeHOca HMITYJIbCa, MAacChl M JIHEPruu. MOJeKyIspHbIH U
KOHBEKTHBHBII mepeHoc. OOmue 3aKOHOMEPHOCTH THUIAPOJMHAMMKH, TEIUIONeperaud |
Macconepenadu. B3anMocBs3b 3THX MPOLIECCOB B MPOMBINUIEHHOW anmaparype. Ponp sBneHuit
IepeHoca MpU XUMHUYECKUX MpeBpalleHUsIX. MaTepuanbHble M JHEPreTHYECKHe (TEIJIOBbIE)
OaslaHCBI; ONpPEEIIEHNE MACCOBBIX IMMOTOKOB U SHEPreTHUECKUX 3aTpar. YCIIOBUS PaBHOBECUS U
oTpeieIeHne HallpaBIeHHs MTPOLECCcOB nepenoca. OO1mil BU ypaBHEHUI CKOPOCTH MPOLIECCOB;
JBUXKYIINE CUIIbI U KHHETHYecKHe Ko uurenTsl. JInMutupyromme crajnu.

3. l'unpocratuka.  JluddepeHunanbaple  ypaBHEHHs — paBHOBecHsl — Diijepa.
[Toxosimasicss )KUAKOCTh MOJ NEUCTBUEM CHIIBI TsKeCTH. OCHOBHOE YpPaBHEHHME TMIPOCTATHKHU.
[TpakTHyeckue MPUIIOKEHN OCHOBHOTO YpaBHEHUS THPOCTATUKH.
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4, I'maponuuamuka. banaHc cvil Ipu IBUKEHUH BSI3KOM HEC)KHUMAEMOM >KUIAKOCTH.
VYpaBHeHHE HEpa3phIBHOCTH (CIUIOIIHOCTH) TMOTOKa. YpaBHeHue Hasne-CTokca u  ero
(bu3nUecKuil CMBICI.

[Tono6noe npeoOpazoBanue ypaBHeHusi HaBbe-Ctokca. bespazMmepHble mepeMeHHbIE -
KpUTEpUN THIpOJUHAMHUUECKOro noxoodus (Dinepa, Pelinonbaca, @pyna, roMOXpOHHOCTH), UX
buznyeckuii CMbICI; MapamMeTpuieckue Kpurepuu. KpurepuanbHoe ypaBHEHHE IBUKEHUS BSI3KOH
KUJKOCTH.

YpaBHeHHE ABMXKEHUs OuWjepa. DHEPreTHYECKUN OallaHC CTAIMOHAPHOTO JBHIKEHUS
UJCANBHON KUAKOCTH. YpaBHEHUE bepHyIM I UACAIBHOM M pealbHOM XKuAKocTu. Ero
MPAKTUYECKHE MPHIOKEeHUs (UcTeueHue skuakoctei, Tpyoka Iluto-Ilpanarns). [IpuHiumns
U3MEPEHUsT  CKOpPOCTe W PacXoAOB  JKMIKOCTH  JAPOCCENbHBIMA  HpubopamMu U
MTHEBMOMETpUYECKUMH TpyOkamu. OmpenerneHrne pacxol0B MpU UCTEUECHUU >KUIKOCTEH uepes
OTBEPCTHS WIN HACAJIKHU.

l'unpoauHamMuyeckue peKUMBbI IBHXKEHUS )KUJIKOCTEH: TaMUHAPHBIN U TYpOYyJICHTHBIN.

Yucno PeiiHonmpAca M €ro KpUTHYECKHE 3HAUYeHUsA. MexaHM3Mbl JIAaMUHApHOTO U
TypOyneHTHoro teueHuid. [lonarue TypOynentnoctu. [IpencraBieHus o TUAPOIMHAMHUYECKOM
MOTPaHUYHOM CJIO€ MPH TEYECHUH 110 TPYOaM U KaHaJlaM U IPU OOTEKaHHUHU Tell.

Pacyer nmamerpa TpyOOmpOBOAOB M ammapaToB; BLIOOP CKOPOCTEH TOTOKOB U
ONTUMAJIBHOTO JUAaMETpa TPyOOIIPOBOIOB.

Pacrnipenenennie ckopocTeil mo paguycy TpyObl TOCTOSHHOTO CEYEHHS MPHU JIAMUHAPHOM
CTallMOHAPHOM TEYEHHUHU.

Teuenue B TpyOax u kaHanax. Onpeaensromuid IonepeuHblii pa3Mep MOToKa B KaHalax
IPOM3BOJILHON (POPMBI: TUAPABIMYECKUI pasinyc, SKBUBAJIICHTHBIN JHAMETD.

I'mppaBnuueckoe CONMPOTUBIEHUE NPU TEUEHUM KUIKOCTEM M ra3oB. Pacuer nmorepp Ha
Tpenue (ypaBHenue Jlapcu-Beiicbaxa) u Ha MecTHble compoTuBieHHs. COOTHOIICHUS U
HOMOTPaMMBI J1s1 pacueTa Ko3(duurenTa TpeHus. 3aBUCUMOCTH MEX]y PacX00M U MepenagjoM
naBieHus. Pacuer Hamopa A HepeMelIeHMs] KUAKOCTEH uepe3 CUCTEMY TpyOONpOBOAOB U
arnmaparos.

15. Ilepememienue xuakocte. Ilepemenienne KUIKOCTEH C TMOMOIIBI0 MAIWH,
NOBBINAIONIMX JaBiieHre. OO0beMHbIe (MOPLIHEBbIE, POTALMOHHBIE M JIp.) U JAMHAMHUYECKHE
(ueHTpOOEXKHBIE, OCeBbIE M Jp.) Hacocbl. OCHOBHbIE MapaMeTpbl padOThl THUIPABINYECKUX
MallliH: TMPOU3BOAMUTENBHOCTh, Hamop, MoiHocTb, KIIJI. Pacuer Hamopa u motpeOisemoil
MOIIIHOCTH; moAOop aBurarenss Kk Hacocy. OmpeseneHue AOMYCTUMON BBICOTHI BCACHIBAHUS.
SIBneHue KaBUTAlMU U ero npefoTBpanieHne. OcoOeHHOCTH padoThl, COMOCTABIECHHE U 00JacTH
NPUMEHEHHUS OCHOBHBIX THUIIOB HAaCOCOB - LIEHTPOOEXKHBIX, MOPIIHEBBIX (IUIYHXKEPHBIX) U Jp.
Ces13p Hamopa, montHocTH U KIIJ[ ¢ mpon3BoAUTETEHOCTRIO (XapaKTepUCTHKH HacocoB). PaboTa
HACOCOB Ha CETh M UX BBIOOP; PETYIMPOBAHUE MPOU3BOIUTEIHHOCTH.

Paspen 2. TenuioBbie nponeccsl M aNnapaTbl XUMUYECKOH TEXHOJIOTHH.

2.1. OcHOBHblC TNOHATUS W ompesaeneHus B Temonepenadye. OCHOBHBIE TEIJIOBbIE
MPOLECChl B XMMHUYECKOM TEXHOJIOTHU: HarpeBaHHWE U OXJIaXJEHUE, KOHAEHCAlus IMapoB U
ucnapeHue xuakocteid. CTamoHapHbI U HECTALMOHAPHBIN NIEPEHOC TEIUIOTHL. TeMneparypHoe
nojie, TpaJWEHT TeMmrepaTypbl W TEIUIOBOM TMOTOK; TeIjonepeaaya M TEMIo0TAaya.
TemnepaTyponpoBOHOCTb — TEINIONMHEPLIMOHHBIE CBOMCTBA CPEBI.

2.2._Tlepenoc sueprum B (opme TemnoThl. TeroBoir OajgaHC Kak YacTHBIA ciydait
sHepreTuyeckoro 6ananca. OnpezneneHue TEIJIOBOM HArpy3KH ammapara Mpud U3MEHEHUH U 0e3
W3MEHEHUS arperaTHoro cocrosiHus. Pacxon termonocureneit. uddepennmanbaoe ypaBHeHHE
nepeHoca 3Hepruu B (Gopme TeIuioThl, ypaBHeHHe Dypre-Kupxrodpa v TEmIonpoBOIHOCTH.
CranMoHapHBI MEPEeHOC TEIJIOTHl 4Yepe3 IUIOCKME M LWIMHApUYeckue cTeHku. CouderaHue
MEXAHU3MOB IIEPEHOCA TEIUIOTHI (TEMJIONPOBOJHOCTH, KOHBEKINH, N3Iy4eHHs ). KOHBEKTUBHBII
NepeHoc TerioThl. be3pazmepHbie nepemenHble — uyuciaa Hyccenbra, Ilekne, IIpanaris,
I'pacroda, @ypre. Pacuer k03(h(HUIIMEHTOB TEMIOOTIAYM MPH BBIHYKACHHOM M €CTECTBEHHOM
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KOHBEKIIMH. TeruooOMeH Npu M3MEHEHUHM arperaTHoro cocrostHus. KoHJeHcarus mapos.
®opmyna Hyccenbra. TemmooOMeH mnpu KureHuH. PaauaHTHBIA TeruionepeHoc. Bzammnoe
u3ilyyeHue Tea. PaluaHTHO-KOHBEKTHBHBIM I€PEHOC TEIUIOThl. PacueT mnoTeph TEMIOThI
anmaparaMd B OKpYXalolllylo cpely M TemioBod wu3oasiuuu. OCHOBHOE ypaBHEHHE
TEIUIONEPEIauH.

2.3._ Tennonepenaya B IOBEPXHOCTHBIX TeII0oOOMeHHMKax. Temonepenaya B
MOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJJIUTUBHOCTh TEPMUUYECKUX CONMPOTHBIECHUH. CpenHss
JBIDKYyIIAs cuia Teruonepenaun. OrmnpeneneHue cpenHed IBIKYyIIEH cuibl B ammapaTax
pa3jIMuYHBIX KOHCTPYKLUMH. B3aumMHOe HampaBieHHE [BHKEHHUS TeIuloHocuTene. Pacuer
HOBEPXHOCTH TEIIIO0OOMEHHUKOB.

CriocoObl 1Mo/BOAa W OTBOJA TEIUIOTHI B XHWMHYECKOW TexHonoruu. TpebGoBaHus,
npeabsaBisiemMble K TermoHocuTenssM. OOorpeB BOISHBIM I1apOM, BBICOKOTEMIIEPATYPHBIMU
OPTraHWYECKUMH TEIIJIOHOCUTENISIMU, TOMOYHbIMH Ta3zaMu. CriocoObl snekTpooborpeBa. OTBOA
TEIUIOTHI BOAOH, BO3TyXOM M HU3KOTEMIIEPaTyPHbIMU TETJIOHOCUTEIISIMHU.

TermmooOMeHHble ammapatbl; ux Kiaccupukanuss. OCHOBHBIE THITBI TTOBEPXHOCTHBIX
TEII00OMEHHUKOB (TpyOUaThle, IUIACTUHYATBIE, allllapaThl C IEPEMEIINBAIOLIMMH YCTPOCTBAMU
u T1.7.) CMmecutenbHble TEIUIOOOMEHHUKU: TPaJUpPHU, KOHIEHCATOpPbI cMelleHus. BpiOop
ONTUMAJIbHBIX KOHCTPYKLUI U YCIOBHH 3KCILTyaTallMH TeIJI000MEHHBbIX annaparoB. OCHOBHbIE
TEH/ICHIIMH COBEPIICHCTBOBAHUS TEIUIOOOMEHHBIX aIapaTrosB.

Pazgen 3. Ilpouecchl M anmapaTbl pa3jeleHUs] TOMOTEHHBIX CHCTeM (OCHOBHBbIE
Macco0OMeHHbIe MPoIecChl).

3.1._OcHoBHbIE MOHATHA U ompeseneHus B Macconepenaue. Kiaccudukanus npoueccos
maccooOMena. OCHOBHBIE MMOHATHA U onpeaenenus. [Ipomeccs co cBOOOAHON 1 (PUKCHPOBAHHOM
rpaHunei pasnena ¢a3 u ¢ pasgenstouieid ¢aspl neperopoakoi (MemoOpanoit). Hocutenn u
pacnpenenseMble BemecTBa. CriocoObl BelpakeHUs cocTtaBa (pa3. OU3MKO-XUMUYECKHUE OCHOBBI
MacCOOOMEHHBIX IpoleccoB. PaBHOBECHBIE YCIIOBHSI M OIpEJe/IEHHE HalpaBlIeHUs] IepeHoca
BemectBa U3 (asel B ¢a3y. Koapduuumentsl pacnpenenenus. [lonstue o maccomepenaue u
maccooTtaaye. KoHIleHTpallnoHHOe 10Jie, TPaJUeHT KOHIIEHTPALUHU, OO U yJIeNbHbIH MOTOK
Macchl. MonekynspHas 1udy3ust B )KUIAKOCTSX, Ta3ax (Mapax) U TBEPbIX Teax.

3.2. MexaHu3MBbl IEpeHOCca Macchl. Y paBHEHHE HEPA3PHIBHOCTH JUISI IBYXKOMIIOHEHTHOM
cuctemsl. JluddepeHnnaabHoe ypaBHEHHE KOHBEKTUBHOTO ITEPEHOCA MAacChl B OMHAPHBIX CPEIax.
Juddy3noHHbI NOrpaHUYHBIA CIOW; NMPO(UIM KOHIEHTpaUUd M CKOPOCTeH B IMOTOKaxX.
Koadpouuumentst maccootnaun. OCHOBHBIE MOJIENbHBIE MPEACTABICHUS O MeEXaHU3Me
MaccooTAaud. MojenupoBaHue KOHBEKTUBHOro MaccooOmeHa. Umcna Hyccenbra, Ilexue,
[Tpanarnsa, Pyppe U aAp., UX (U3HYECKHH CMBICHI, aHAJOTHMM C TEMJIOBBIM M0J100HeM
NPUMEHUTEIBHO K ra3aM M >KUIKOCTSAM. Pacder kod3pHUIMEHTOB MaccoOTnauu B ammaparax
pa3IMYHBIX THUIOB IO YPaBHEHUSAM C Oe3pa3MepHbIMH IepeMeHHbIMH.  Macconepenaya.
OcHoBHoOe ypaBHeHHEe Maccoriepeiayi. COOTHOIIEHHE MEX Y KO3QPUIIMEeHTaMU Macconepe1auu
M MaccooT/Jauyd, aJJUTHUBHOCTh JTU(GPY3HMOHHBIX comnpoTuBieHuil. HWHTeHcnpukanus
Macconepenayn IyTeM BO3ACHCTBUSA HAa JIMMUTHPYIOLUIYIO CTaguio. BunusHue ycioBuii
(TemmepaTypbl, JaBJIECHUS, KOHILIEHTpAIMii) Ha HalpaBlieHHE MaccollepeHoca Ha MpuMepax
abcopOuunuy; MPUHILIMIIBI BIOOpa a0COPOEHTOB.

3.3. d®a3zoBoe paBHOBecue. MarepHaiabHbI OanaHC HEMPEPBHIBHOTO YCTAHOBMBILIETOCH
mpouecca MpH pa3MYHBIX CIOco0ax BBIPaXKEHHUs COCTaBOB (a3 M HX PACXOJ/IOB; YpaBHEHHS
pabouux nauHui. [IpenenbHble KOHIEHTPALMU PacIpeieIsieMOro KOMIIOHEHTa B OTHAIOUIeH U
u3BJeKamomend ¢azax JUisi MPOTUBOTOYHBIX MPOIECCOB. MakcHUMalbHO BO3MOXHAasl CTENEHb
W3BIICYCHHSI, MUHUMAIBHBIN ¥ ONTUMAIIBHBIN PacXObl U3BIEKAIOMIEH (a3bl.

3.4. Meronbl pacyera pa3MepoB MaccOOOMEHHBIX KOJIOHHBIX amnmaparoB. Pacuer
IONEPEYHOI0 CEeYeHUsl (AMaMeTpa) KOJIOHHBI, IPENEIbHO JONYCTHMAas W HIKOHOMUYECKH
ONTUMAJIbHAsT CKOPOCTU CIUIOIIHOM (a3bl. PannoHanbHbI BbIOOp B3aMMHOIO HAalpaBJICHUS
JBIDKEHUS (a3 U OpraHu3aliy MOTOKOB B MACCOOOMEHHBIX ammaparax. PacueT MaccooOOMEHHBIX




85

IIPOLIECCOB U alNapaToB JUIsl CUCTEM C OJIHUM PACIpeneIsieMbIM KOMIOHEHTOM. OCHOBBI pacueTa
BBICOTBI MacCOOOMEHHBIX allapaToB C HENPEPBIBHBIM U CTYNEHYaThIM KOHTakToM (ha3. [IBa
OCHOBHBIX METOJa pacyeTa: Ha OCHOBE KOA((UIIMEHTOB MaccoINepeadyd U Ha OCHOBE MOHSATHS
TEOPETUYECKON CTyNeHU paszaeneHud. [loHsaTHe uuciia eqUHMIl IepeHoca U BBICOThI €IMHUIIBI
nepeHoca. Pakrop Maccomnepenaun. CpeaHss IBWXKyLas cujla macconepenaud. BiusHue
IPOJIOJIBHOTO IE€PEMEIINBAaHUS Ha CPEIHIO IBIKYIIYI0 cuily Maccomepenauu. Ilpouemypa
pacuyera, OCHOBaHHass Ha O0beMHBIX Ko3(hduimenTax macconepenaud. ['paduyeckunii u
aHAJIUTUYECKUI MeTo bl pacueTa. PacueT BbICOTHI MAaCCOOOMEHHBIX allapaToB CO CTYNEHYAThIM
KOHTAakTOM (a3. DPQekTuBHOCTh cTyneHu 1no Mpdpdpu. CBsS3p ymcaa €IUHUIl IepeHoca |
nokansHOTO KIIJ[ cTrymenn mo Mapdpu. UuciaeHHBI pacdeT «OT CTYNMEHH K CTYNEHH» M €ro
rpaduyeckass MHTEPIIPETALUS C HCIOJIb30BAHUEM «KUHETUYECKOH JMHHUUY». YUET CTPYKTYpHI
norokoB 1 KIIJ] Tapenku. OcoOeHHOCTH pacueTa TapesibyaTblX KOJIOHH HAa OCHOBE IOHATHUS
TEOPETUYECKON Tapenku. YUCiio NeHCTBUTENBHBIX U TEOPETHUECKUX Tapeiok. DddekTuBHOCTH
Tapenky. PanuoHanbHbI BbIOOp B3aMMHOIO HalpaBlieHUs JBUKEHUsS (a3 M OpraHu3aluu
[IOTOKOB B MaCCOOOMEHHBIX alllaparax.

3.5. AGcopOuus. OOue NpUHLUMIIBL YCTPOWCTBAa M Kiaccu(UKalus anmapaToB JUIs
MacCOOOMEHHBIX MPOIECCOB B cUCTeMax 'ra3(map)-Kuakocts'. OcOOEHHOCTH KOHCTPYKLUH
abcopbepoB. OCHOBHBIE TUIIBI M 00JaCTH MPUMEHEHUs a0copOepoB: HAcaJ0UHbIE U TapelbyaThle
KOJIOHHBI, aImapaTthl CO CIUIONIHBIM M CEKIIMOHUPOBAHHBIM 0apOOTaKHBIM CIIOEM, amIaparthl C
JUCTIEPTUPOBAHUEM  KUAKOCTH. Cxembl  aOCOpPOLMOHHO-IECOPOIMOHHBIX  YCTAHOBOK €
BBIJICTICHEM H3BJICUCHHOTO KOMIIOHEHTa M pereHepanueil abcopOeHTa (mecopOmmei mpu
HOBBIIIEHHON TeMIIepaType, IOHUKEHUEM JIaBJICHUs, OTAYBKOM HHEPTHBIM HOCUTEIIEM).

3.6. HQuctmwuisiims. Pektudukanus. Pa3pencHue DUCTHIUISIMECH KUIAKHUX TOMOTECHHBIX
cMecell M CKIDKEHHBIX Ia30B; 007acTH MPUMEHEHUS! 1 0COOEHHOCTH MPOBEICHHSI ITPOLIECCOB MPU
paznu4HOM JaBieHuH. [lapokuIkocTHOE paBHOBECHE JUIsl CUCTEM C MOJHOW M OTpaHHYEHHOU
B3aMMHON pacTBOPUMOCTBIO M €ro BJIMSHHE Ha BO3MOXKHOCTb pa3ZelIeHUs KOMIIOHEHTOB
JUCTWIISIIUOHHBIMM  MeToaMU. Pacder paBHOBecHsl Ul HA€albHBIX OWHApHBIX CMECEH.
[Tpocras u ¢pakiroHHas NEperoHka; neperoHka c aeduaermaruei. MartepuanbHbIil OanaHc,
pacuer BbIXOJa MPOAYKTa U €ro CPEeJHEro cocTaBa IpU MeperoHke OMHapHbIX cMeceil. Cxembl
ycTaHOBOK. TeruioBble OanaHChl M pacyeT PacXoJOB TEIIOHOCHUTENEH U 3THX IPOLECCOB.
Pextuduxanus. Ou3nko-XxUMHUUECKHE OCHOBBI U OCOOEHHOCTH YCJIOBUM MPOBEICHUS TIPOIIECCOB.
CxeMbl yCTAaHOBOK JUIsl HEMPEPHIBHOM W NMEPUOAMYECKON peKTH(PUKAIUU OUHApHBIX CMecei.
Oco0eHHOCTH yCcTpOHCTBa anmnapaToB (HACaJ0YHbIX U TapeIbyaThIX KOJIOHH) U BBIOOpaA PEKUMOB
uX paboThl Npu pekTUHKAMU (10 cpaBHEHUIO ¢ abcopbuueit). OcoOEHHOCTH YCTpPOHCTBAa U
BapHUaHTBl paboThl HMcnapuTesell U aediaermMatopoB. MojaearpoBaHUe U pacdeT MpPOLECCOB U
anmnapaTtoB MpU HENpPEephIBHOW peKTU(UKAUUKU OMHAPHBIX cUcTeM. OCHOBBI YHCIEHHOTO H
rpad)0aHaTUTHYECKOTO METO/0B. MatepuanbHblii Oanmanc. Paboune nuHuu. Omnpexnenenue
MUHUMaIbHOTO U pabouero ¢iaermoBoro uucna. TemnoBoi OanaHC W pacyeT pacxoJoB
TerioHocuTene. [IpuHIUIBI TEXHUKO-9KOHOMHYECKONW ONTHMHU3AIMK MPH pacueTe padouero
¢diermoBoro uymcia, pa3MepoB ammapaTypel W dHepreTuueckux 3arpar. OCHOBBI pacuera
TapenbyaThIX U HACAAOYHBIX PEKTU(UKAIIMOHHBIX KOJIOHH.

Paznen 4. Ilpouecchl n annmaparbl pa3jie/ieHUs] TeTePOreHHbIX cUcTeM (OCHOBHbIE
THAPOMEeXaHu4YeCKHe NMpoLecchl).

4.1. PaznieneHue rereporeHHbIX cucteM. OCHOBHBIE MOHATHS U MeToAbl. Knaccudukanus
JKUJKUX U Ta30BbIX TE€TEPOrCHHBIX CUCTEM: CYCIEH3UHU, SMYJbCUU, IEHBI, NbUIM, TyMaHBbI.
MartepuanbHblii 6aaHC MPOLIECCOB pa3/ieieHHs FeTeporeHHbIX cucteM. OueHka 3¢ heKTUBHOCTH
¥ BBIOODP ONTHMAJIBHBIX MPOLIECCOB U AIMApPaTOB IS Pa3/IeIeHUs TeTePOTCHHBIX CMECEH.

4.2. OcHOBBI TeopuH ocakaeHusd. Pa3neneHne KUOKUX M Ta30BBIX CUCTEM B IIOJIE CHII
TsokecTH. Pacder ckopocTeil CBOOOAHOTO M CTECHEHHOTO OCAXKICHHMS TBEPIBIX YACTHUIL
m1apooOpa3HON M OTIMYHBIX OT Hee (opM B moje cuibl TshkecTH. IIporeccel orcTtauBaHus u
YCTPOMCTBO aIlllapaTtoB pa3AeiicHUs CYCIICH3UM, SMYJIbCUM M MbUIeH. Pacuer moBepxXHOCTH
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OCAKIECHMSI U IPOU3BOIUTEIIBHOCTH OTCTOMHUKOB. Y CTPOMCTBO U AEMCTBHE LIUKIOHOB (IIPOCTBIX
1 OaTapelHbIX ), THAPOIIUKIOHOB.

4.3. TeueHne >KUIKOCTH Yepe3 HEMOABMKHBIC 3E€PHUCTHIC M ICEBIO0KIIKEHHBIC CIIOU.
3HaueHue TUAPOJAMHAMUKH 3E€PHUCTBIX CIOEB B IMpoleccax (QWIbTPOBAHUS, TEIUIO- U
MaccooOMeHa, TeTepOTeHHOro Karanu3za u Jp. OCHOBHBIE XapaKTEPUCTHKU OTHX CIIOCB:
JUCIIEPCHOCTD, YAE€IbHAs IOBEPXHOCTh, IOPO3HOCTh, SKBUBAJICHTHBIN JUaMeTp KaHaloB. Pacuer
TUAPABIMYECKOTO COMPOTHUBJICHUS CJIOsA. [MIpaBIMYEeCKOEe COMPOTUBICHUE CIIOEB HACAIOK
MIPOMBIIIJICHHBIX MAacCO- U TEMIOOOMEHHBIX arapaToB.

PexxumMbl TeueHMs MOTOKOB B HACaJOYHBIX KOJOHHAX. [ 'MJIpaBIMvecKoe COMPOTUBIICHHE,
ABJICHUSl TIOJBUCAHMSI, 3axJieObIBaHUS U MHBEpCUU (a3 M pacyeT COOTBETCTBYIOIIUX
ckopocteil. ['maponnHaMuka TMCEBIOOKIDKEHHBIX (KUTSAMX) ciioeB. OOmacTh NpUMEHEHUS
IICEBJIOOKUKEHUS. OcHOBHBIE XapaKTEePUCTUKU IICEB/I00KUKEHHOTO COCTOSIHUSI.
['uppaBnuyeckoe conpoTuiieHre. PacueT ckopocTeil nceBA00KMKEHUS U CBOOOIHOTO BUTAHMUS,
BBICOTBl IICEBJOOKIKEHHOr0 ciogd. OJHOPOJHOE W HEOJHOPOIAHOE TIICEBAOOKHKEHHE.
OCOOCHHOCTH TICEBAOOKIDKCHHUSI TOJUIUCIIEPCHBIX cioeB. [IHEBMO- H THUIPOTPAHCIIOPT
3€pHUCTBIX TBEP/IbIX MATEPUATIOB.

4.4. OunpTpoBaHUE CYCUEH3WW M OYKWCTKA ra3oB OT mbuied. Crenuduka moBeneHUs
0CaJIKOB KaK 3epHUCTBIX CJIOEB: C)KMMAaeMble U HEeC)KMMaeMble ocaaku. Bunbl GumbTpoBaIbHbIX
neperopoiok. DakTopel, BIUSAIOMKME HA CKOPOCTh (uiabTpoBaHUs. DuUIbTpOBaHUE MPHU
MOCTOSTHHOM CKOPOCTH (DUIIBTPOBAHUS. DKCIIEPUMEHTAIBLHOE ONPEEIeHHE KOHCTAaHT YPaBHEHHUS
¢unbTpoBanus. Knaccudukaius u ycTpoiiCTBO OCHOBHBIX THIIOB HEIPEPHIBHO U TIEPHOIMICCKH
paboTaromux GUILTPOB U PUIBTPYIOMINX HEHTPUDYT.

4. O0beM y4eOHOH JUCHUILIMHBI.

Beero CemecTtp
Bup yueoHoii padornl 2 6
3E AKkagn. 3E Axan 3E Axkan

q, . 4. . 4.
OO011ast TpyA0€MKOCTh JUCIUILIMHBI 12 432 6 216 6 216
KonTakTHas padora - ayiuTOpHbBIE 11 40 0,44 16 0,66 24
3aAHATHA
Jlexnun 0,44 16 0,22 8 0,22 8
JlaGopatopusbie pabotsl (JIP) 0,22 8 - - 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHas padoTa 10,4 374 531 191 5,08 183

CaMoCTOsITeIbHOE U3yUCHUE Pa3/IeiioB 104 | 374 531 191 | 5,08 183

JIUCIIUILINHEI
Buabl KOHTpOJIA:
IK3aMeH 0,5 18 0,25 9 0,25 9
KonTakTHas paboTta - mpoOMeKyTOUHAS
arTecTanus 0,5 0.8 0,25 0.4 0,25 0.4
[ToAroToBKa K 3K3aMeHY 17,2 8,6 8,6
Buja uTOroBOro KOHTpOJIS: IK3aMeH IK3aMeH
Beero CemecTtp
Bup y4eoHoii padoThl > 6
3E AS{Tp. 3E Af{Tp. 3E Af{Tp.

O01mas TpyA0eMKOCTh JUCIUTIITNHBI 12 324 6 162 6 162
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KonTakTHas padoTa - ay1uTOpHBIE 11 30 0,44 12 0.66 18
3aHATHSA

Jlexuuu 0,44 12 0,22 6 0,22 6
JlabopaTtopusie paboTs (JIP) 0,22 6 - - 0,22 6
[Tpaktuueckue 3austus (I113) 0,44 12 0,22 6 0,22 6
CamocrosiTejibHas padoTa 104 280,5 5,31 143 2| 5,08 13; 2
CamocTosiTeTbHOE U3YUYECHHE Pa3/IeNioB 104 | 2805 | 531 143,2 5,08 137,2
TUCILAIUINHEI 5 5
Buabl KOHTpOJIA:

IK3aMeH 0,5 13,5 0,25 6,75 0,25 6,75
KonTakTHas paboTta - MpOMeKyTOIHAS

aTTecTalus 0,5 0.6 0,25 0.3 0,25 0.3
IToaroToBKa K 3K3aMEHY 12,9 6,45 6,45
By MTOroBOro KOHTpOJIS: JK3aMeH IK3aMeH

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNITIHHBI
«O01mIag XuMH4YecKas TeXHOJOT U

1 Heab aucuumiMHbl — GopMUpOBaHME 3HAaHMM B 00JacTH peanu3aluy XMMUKO-
TEXHOJIOTHYECKUX IIPOIECCOB C y4ETOM (PU3MKO-XHUMHUYECKHX OCOOCHHOCTEH MPOTEKAIOIINX
peakuuii, BbIOOpa ONTHMAIBHBIX YCIOBUI pealu3yeMbIX HpoleccoB, BbiOOpa 3(QeKTHBHBIX
PEaKTOpOB, MPHOOPETEHNs HABBIKOB B COCTaBJICHWW MAaTEPUAIBHBIX M TEIIOBBIX OaJaHCOB, B
pacyere MpOLECCOB M PEaKTOPOB HAa OCHOBE MAaTeMaTHYECKOTO MOJICIMPOBAHUS, MOTyYEHHUS
3HaHMUN B 00J1aCTH Pa3pabOTKH IHEprocoOeperaronx XuMuko-Texnonornyeckux cucrem (XTC),
0€30TXOAHBIX U MAJTOOTXOAHBIX TEXHOJOTHI Ha MPUMeEpPE COBPEMEHHBIX TPOU3BOJICTB.

2 B pe3yabTare n3y4eHus JMCHUIIIMHBI 00yYAIOMMIiCS JOJIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPaMH UX JTIOCTUKEHUS:

OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OI1K-4.14.

3namy:

— OCHOBBI TEOPHH XMMHYECKHX IPOIIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO MCCIIEIOBAHUS B3aUMOACHUCTBUS XMMUUYECKUX MPEBPAILICHUN U SBICHUHN
IepeHoca Ha BCEX MacCIITAaOHbBIX YPOBHSX;

— METOJIUKY BbIOOpa peakTopa M pacyera npolecca B HeM;

— OCHOBHBIE PEaKIIMOHHBIEC IPOIIECCHI U PEAKTOPBI XUMUIECKON 1 OMOTEXHOJIOTHH;

— OCHOBHBIE MPUHIIMITBI OPTaHU3AIMH XUMUYECKOTO MTPOU3BOJICTBA, €r0 HEPAPXUUECKYIO
CTPYKTYPY, METOJIbI OLIEHKH YPPEKTHBHOCTH MIPOM3BOJICTBA;

— OCHOBHBIE XMMUYECKHE TIPOU3BOJICTBA.

Ymems:

— paccyuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOTO MpOoIiecca;

— BBIOpATh PAIMOHATBLHYIO CXEMY IPOM3BOJICTBA 3aJaHHOTO TIPOJIYKTa;

— OLICHUTh TEXHOJIOTMYECKYIO AP PEKTUBHOCTH MPOU3BO/ICTBA;

— BBIOpaTh 3¢ (HEKTUBHBIN THI peaKkTopa;

— MIPOBECTH pacueT TeXHOJIOTHYECKUX MapaMeTpoB JUIs 3aJaHHOTO Tpoliecca;

— ONpPEACTUTh MapaMeTPhl HAMITYUIIeld OpraHU3aliy MpoIiecca B XUMHUYECKOM PEaKkTope.

Braoemy:

— MeTo/IaMH aHaln3a YPGHEKTUBHOCTH pabOThl XUMUYECKUX TTPOU3BOJICTB;

— METOJIaMH pacyeTa U aHaju3a MPOLECCOB B XUMHUUECKUX PEaKTOPax, OMpeIeICHUs
TEXHOJIOTUYECKUX [TOKa3aTeei;

— METOJIaMH BBIOOpa XUMUYECKUX PEAaKTOPOB.

3 Kpartkoe cogep:kanue AUCHHUILINHBI:
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Pa3nea 1. XuMnueckasi TEXHOJIOTUSI 1 XUMHYeCKOe IIPOU3BOJACTBO.

1.1. OcHoBHbIe ompeaeeHHsi W MOJ0KeHHsl. XuUMU4YecKass TexXHONOorus. OOBEeKT
XUMUYECKOM TEXHOJIOTMU. MeKOTpacieBoll XapakTep XMMHUYECKOM TEXHOJIOTrHH. PaszButue
XUMUYECKUX IPOU3BOJICTB M XUMHUYECKON TEXHOJOTMH. MECTO XMMHYECKOW TEXHOJOTMU B
NPOMBIIIICHHON cdepe W METOJOB XHMHUYECKOW TEXHOJIOIMH B HEXMMHYECKHX OTPACIIX
MPOMBINUIEHHOCTH. CUCTEMHBIN aHAIN3 CIOKHBIX CXEM M B3aMMOJIEHCTBHI 3JIEMEHTOB CXEMBI —
HOHSTHE U coJiepkaHue Metoaa. PU3NYecKoe U MaTEMaTUYECKOE MOJIEJINPOBAHUE, ONIPEAEIICHUE
U OCHOBHBIE TOHATHUS, UX MECTO B HMHKCHEPHO-XMMHUYECKHX HCCIEIOBAHUSX M pa3padOTKax.
MecTo M 3HayeHHE HATYpHOIO M BBIYMCIUTENBHOTO 3KcnepuMeHTa. ConaepikaHue U 3agadu
y4eOHOro Kypca.

1.2. Xwumuyeckoe npousBoAcTBO. [loHATHE O XHUMHUYECKOM IIPOM3BOJCTBE.
MHOroQyHKIIMOHANBHOCTh XUMHUYECKOTO0 MpOu3BOACTBA. OOIas CTPYyKTypa XHUMHYECKOTO
npou3BojcTBa.  OCHOBHBIE  IOJCHUCTEMBl  XHMHUYECKOro  Mpous3BojacTBa.  OCHOBHbIE
TEXHOJIOTMYECKUE KOMIIOHEHThl XUMUYECKOI'O MPOU3BO/ICTBA.

KauecTBeHHbIE U KOJTMUYECTBEHHBIE [TOKA3ATEIN XUMUYECKOTO MPOU3BOACTBA: TEXHOJIOTUYECKHE,
SKOHOMHUYECKHE, IKCILUTyaTalluOHHBIE, COL[UAIbHBIE.

1.3. CrpIpbeBble pecypchl, BOJa M 3Heprusi B XMMHMYECKOM IPOM3BOJCTBeE.
Knaccudukanus cbIpbeBBIX PECYpCOB IO pa3iMYHbIM IpHU3HaKaM — (a3oBOMY COCTOSHHUIO,
IIPOMCXOXKICHNI0, MCTOYHHMKAM. MMHepanbHOE Chipbe (PyIbl M IIOJI€3HBIE HCKOIAEMBbIE),
OpPraHHYECKOE MPUPOIAHOE ChIPbE (TOPIOUME HCKOMAEMBIE), PACTUTEIILHOE U )KMBOTHOE ChHIPbE,
BTOPUYHOE CBHIPhE — MX HCIIOJIb30BAaHHUE U MyTH nepepaboTku. OCHOBHBIE CIIOCOOBI IEPBUYHOM
00paboTKH ChIphsl (OOOTAIeHHE, OYMCTKA, MOJATOTOBKA K TPAHCIOPTHUPOBKE M IepepaboTKe).
[TonsiTve, CyIIHOCTP M HIpPUMEpHl YIIIYOJIEHHWS MCIOJIb30BAHUS ChIPbs, KOMOMHHPOBAHMUSI
MPOM3BOJICTB U KOMIUIEKCHON NIepepabOTKHU ChIPbS.
3HaueHue U UCII0JIb30BaHUE BO/IBI B XUMUYECKUX Mpou3BoAcTBax. McTtounuku Boabl. TpeboBanus
K TeXHOJIOTUYECKOH 1 ObITOBOM Bojie. IIpoMbliieHHast MOArOTOBKA BOABI M METO/IbI €€ OUUCTKH
oT npumeceil. OCHOBHBIE METOJbl KOHTPOJS KadecTBa BOJbl. DKOHOMHSI BOJONOTPEOJEHUS B
npou3BojcTBe. BogooOopoTHble cucTeMbl. BuIbl M HUCTOYHHUKM HHEPTUUM B XMMHUYECKOH
IPOMBINIIEHHOCTH. MaciuTadbl moTpedsieHns U criocoObl YMEHbBILIEHUS! SHEPTeTHUECKUX 3aTparT.
CymHOCTP M TNpUMEpBl pPEreHEpallud W PEKyNepaluu DSHEPruu. OJHEProTEXHOJIOIMUYECKUE
CUCTEMbI. BTopuuHbIE SHEPreTHYECKUE PECYPCHI.

Pa3nea 2. Teoperndeckue 0CHOBbI XMMHYECKHX NPOLIECCOB H PEAKTOPOB.

2.1. OcHoBHBIE ompeaeeHUs U TMOJIOKeHHA. DU3NKO-XUMUYECKHE 3aKOHOMEPHOCTHU
XUMHYECKHX MPEBPALIEHUN — CTEXHOMETPUYECKHE, TEPMOJNHAMUYECKUE, KHHETHYECKHE.
[Toxazarenn XMMHUYECKOTO TIIPEBpAILlEHUs — CTENEHb MPEBpAIllEHUs, BBIXOJ IPOAYKTa,
UHTeTpaibHasgs U auddepeHIanbHas CeJIeKTUBHOCTH, CKOPOCTH pPEaKIUU U IPEeBpaIleHUS
peareHToB.

2.2. Xumnueckue npoueccbl. Onpenenenue. Knaccupukanys XuMHYECKUX MPOLIECCOB
[0 Pa3IMYHBIM NPHU3HAKAM — XMMHUYECKUM (BUJ XUMHYECKON pPEakKlUu, TePMOJAMHAMHYECKUE
XapaKTepUCTHKHU, CXe€Ma NpeBpalleHuil) U (a3oBbIM (YHCIO M arperaTHOe COCTOsHUE ¢a3).
['omorennslii xumuueckuii mnponecc. OrmnpeneneHue W OpUMEpBl. BiusHue XUMHUYECKHX
MIPU3HAKOB M YCJIOBUN MPOTEKaHMs Ipoliecca Ha ero mnokaszarenu. CrocoObl HMHTEHCH(PHUKAIIUH.
[Tonsatue onTUManbHBIX TeMmoepaTyp. ONTUManbHbIE TeMIepaTrypel Ui OOpaTHUMBIX U
HEOOpaTUMBIX 3K30- U SHIAOTEPMHUYECKHUX peakuuil. ['eTeporeHHbIl (HEKaTaIUTUYECKUI)
xumuueckuil npomnecc. Onpeznenenue u npumepbl. CTpyKTypa mporecca U €ro COCTaBISIONIINE
(cragum). HabGnrogaemasi CKOpOCTh XMMHUECKOTO npeBpateHuss. O6mact (peKuMbl) IPOTEKaHUS
npoiiecca, JUMUTHPYIOIAsl cTaaus. | eTeporeHHbli XMMHUUYECKHUl mpoiecc "ra3 (KMIKOCTb) -
TBepaoe". O60CHOBaHUE, TOCTPOCHUE U aHAIM3 MaTEeMAaTHUYEeCKOW MOJICTTH TSl peaKIuii TOPEHUS
(Mogens "cokmmaromasics cdepa') ¥ TOMOXMMHYECKOW (Moaenb '"C HEeB3aMMOJEHCTBYIOIIUM
aapom"). Habmoaemasi ckopocTh peBpalieHust, BpeMsl IPEBPAILEHUs U ITyTH HHTEHCU(PUKAIIUU
JUI pa3IM4yHBIX OOJacTed MmpoTekaHus mpouecca. ['eTeporeHHbld XMMHYECKH Tmporecc "ra3
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(KUIKOCTh) - KHUIKOCTH". OOOCHOBaHME, MOCTPOSCHUE W aHAIU3 MATEMATUYECKOW MOJICIH.
HabGmiomaemass ckopocTh mpeBpaileHuss W o0mactu  mpoTekaHus mpouecca. [lytu
WHTCHCU(PUKAIIUY JIJIS1 Pa3IMYHBIX PEXKIMOB MTPOIIecca.

Karanutnueckuii npouecc. OnpeneneHue, kiaccudukanys, npuMepbl. [ eTeporeHHbIi KaTanu3 Ha
TBepaOM Karanuzarope. OOOCHOBaHME, MOCTPOCHHWE M aHAJIM3 MaTeMaTHYECKOW MOJENHM Ha
KaTaJUTHUYECKON IMOBEPXHOCTH M B MOPHUCTOM 3epHEe Karanuzaropa. HaOmromaemas cKOpOCTb
npeBpalieHus W 00JacTH TpoTekaHus mporecca. CTeneHb WCMOIB30BaHUS BHYTPEHHEH
noBepxHocTu. [lyTn nHTeHCHDUKAIMK KaTaTUTHYECKUX MPOIIECCOB.

2.3. Xumnueckne peakrtopbl. OnpeneneHue M Ha3HAUYEHUE XUMHUYECKOTO PEaKTopa.
PeakTopbl B XHWMHYECKMX M HEXHMHUYECKUX OTpacisX HpOoMbIIUIeHHOCTH. OO030p THUIOB
XUMUYECKUX PEaKTOPOB, UX CTPYKTYPHBIE 3JIEMEHTHI (peakIMOHHAs 30Ha, YCTPOMCTBA BBOJA U
BBIBOJIa, CMEILICHUS, DPA3AENCHUS M paclpelleleHHs] MOTOKOB, TEMJIOOOMEHHBIE 3JIEMEHTHI),
OCHOBHBIE TIPOIIECCHI U sIBJIeHU B HUX. CHCTEMaTH3aIus IPOLeCCOB B XUMUYECKOM PEaKTOpe 0
MacimTady uX MPOTEKaHMS: XUMHYECKas peakius, XUMUYECKUU MpoIrecc B 3IEMEHTapHOM
o0beme, MpoIlecChl B PEaKUMOHHOM 3JIEMEHTE U B PEAaKTOpPE B LEJIOM, UX B3aUMOCBS3b U
uepapxuueckas CTpyKTypa MaTeMaTHueCKON MOJIETH Tipoliecca B peaktope. [Ipumeps! mpoiieccoB
B Pa3IMYHBIX BHJIAX XUMHUYECKUX peakTopoB. Kiaccudukaius mporeccoB B peakTopax Iio
pa3IMYHBIM MpPU3HAKAM - BUJ XUMHUYECKOTO MpoIlecca, OpraHu3aius MOTOKOB pPeareHToB (cxema
JBIDKEHUSI PETCHTOB YEPE3 PEaKTOp, CTPYKTypa MOTOKOB B PEAKIIMOHHOW 30HE), OpraHu3aIlus
TEIUIOBBIX TOTOKOB (TEIUIOBOM pEXHM, cXeMa TeIuiooOMeHa), CTallMOHAPHOCTh IMpoIiecca.
O6ocHOBaHME U OCTPOEHUE MAaTEMATUYECKOM MOJIENIN MIPOLiecca B PEakTopax pa3jaudyHOro TUIa
KaK CUCTEMbl ypaBHEHUI MaTEepPHAIbHOTO U TEINIOBOTO OaJlaHCOB Ha OCHOBE JIAHHBIX O CTPYKTYpE
MOTOKA, XHUMHYECKHUX TNPEBPAIICHUSIX, SIBICHHUSIX TEpeHOca Teljla W BelecTBa M HUX
B3anMoeiicTBun. CucTeMaTu3anus U KiIacCu(PHUKaAIUs MaTeMaTUYECKUX MOJeNel POIEeCCOB B
peaktopax. M3orepMuyeckue mpoiecchl B XUMHYECKOM peakTope. BiusHue cTpyKTyphl MOTOKA
(umeanbHOE CMEIICHWE W BBITECHEHHE), CTAallMOHApPHOCTH Tmporecca (TMPOTOYHBIA U
MIePUOIUYECKHI ), TapaMeTPOB U YCJIOBUHM MPOTEKaHUsS poliecca (TeMreparypa, KOHIIEHTpaIus,
naBjieHue, 00beM peaKIIMOHHOM 30HbI, BpeMs), BUJIa XUMUUECKOM peakuuu (TIpocTasi U CI0XKHas,
oOpatuMass W HeoOpaTHMasi) U €€ MapaMeTpoB Ha MPOQPUIM KOHIIGHTPAIMA M TOKa3aTeln
mpolecca B peakTope (CTelmeHb MpeBpallleHus, BBIXOJ MPOIYKTa, CENEKTHBHOCThH IMpoIlecca).
OcHoBBI pacuera mporecca B peaktope. ComocraBieHue 3>(PQPEKTUBHOCTH TMPOIECCOB B
peakTopax, ONHUChIBAEMbIX MOJEIISIMU UI€ATbHOTO CMELIEHUs U BbITeCHEeHUs. Henzorepmuueckue
MpoIecChl B XHUMHUYECKUX peaktopax. OpraHuzanusi TEIJIOBBIX TOTOKOB M PEXHUMOB B
XMMUYECKHX peakTopax. Pacnipenenenue teMnepaTypbl, KOHIIEHTPALUNA U CTETIEHH MTPEBPAIICHUS
B pEaKkTope B peXKUMax HUICATbHOTO CMEUICHHS U BBITECHEHUS, aauabaTHYecKoM U C
TeruiooOMeHoM. CBsi3b TEMIEpAaTypbl M CTENEHU NpEeBpalleHus B aaunabaTUYecKOM Ipoliecce.
CormnocraBieHue ¢ H30TEPMUUECKUM PEKUMOM. YHCIIO M YCTOMYMBOCTD CTAIIMOHAPHBIX PEXKUMOB
B PEaKTOpax MUCaTbHOTO CMEIICHHS.

2.4. lIpoMbllJIECHHBbIE XUMHYECKHE PeaKTopbl. Ha KOHKpETHBIX TPUMEPAX MPEIMETHO
paccMaTpUBAIOTCS] TPOMBIIUICHHBIE PEAKTOPHI IS TIPOBEICHHSI TOMOTE€HHBIX, T€TEPOTEHHBIX U
KATAJIMTUYECKUX TPOIECCOB — THUIBI PEAKTOPOB, KOHCTPYKTUBHBIE XapPaKTEPUCTUKH U
0COOEHHOCTH PEKHUMa, 00JIaCTH MCIIOTH30BaAHUS.

Pazpnen 3. Xumuueckoe npou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYECKas CUCTeMA.

3.1. CTpykrypa M ONHCAHHE XHMHKO-TEXHOJOTHYECKOH CHCTeMbl. XUMHUYECKOE
MPOU3BOJICTBO Kak XUMUKO-TexHoJoruueckas cuctema (XTC). [Tousarue cucrems u XTC. CoctaB
XTC: anemenTsl, CBsi3H, oAcUCcTeMBI. DieMeHThl X TC, kmaccudukaius mo BUIY MPOIECCOB U
Ha3HaueHuto. TexHomoruueckue cBsa3u saeMeHToB XTC (motokm). IlocnenoBatenbHas,
napajuieibHas, pa3BETBIEHHAs, TOCIEI0BaTeIbHO-00BoMHAs (Oaiinac), oOpaTHas (pEeIuKII)
TexHoJornueckue cBsa3u. Mx cxemsl U HasHauenune. Onucanne XTC. Bunsr mogeneir XTC -
onucareiabHble U Tpadudeckue. OnucaTeNbHbIE MOJIETH - XUMUUECKasi CXeMa U MaTeMaTudecKas
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mojenb. ['papuueckue monenu - QyHKIMOHAIbHAS, TEXHOJIOTHYECKAs!, CTPYKTypHasi U ApyTHUe
(cienmanbHbie) cxeMbl. HazHaueHue, MpuMEeHEeHNEe U B3aUMOCBSI3b MOJIETIEH.

3.2. Asasm3 XTC. Ilonsarue, 3agaun u pe3yaptarsl aHanuza XTC - cocrosnue XTC,
MaTepHaNIbHBIA U TEIJIOBOM OajlaHChI, TOKA3aTelId XUMHIecKoro mpou3BoacTBa. CpoiictBa XTC
KaK CHUCTEMBI: B3aMMOCBSA3aHHOCTh PEXKHMMOB 3JIEMEHTOB, Pa3JIMYMe ONTUMAJIbHOCTU 3JIEMEHTA
OJIMHOYHOTO U B CHCTEME, YCTOWYMBOCTh M CYIIECTBOBAaHME CTAllMOHAPHBIX PEKHUMOB U JIp.
MarepuanbHplii U TEIUIOBOM OanaHChl. MeTonMKa COCTaBIEHUS U pacdeTa MaTepUalbHBIX U
terioBbix OamaHcoB XTC u ee moacucrem. OcoOeHHOCTH pacueTa OalaHCOB B CXeMax C
perkiaoM. @OpMBI TIpeCTaBiICHHUs OaTaHCOB (TaOIHIIBI, AMArpaMMbl U JIp.). MarepuaibHbIN
OanaHc 1711 MaCCOOOMEHHBIX U PEaKIIMOHHBIX 3JIEMEHTOB. Vcronp30BaHNE CTEXMOMETPHUUECKHUX,
TEPMOJMHAMHYECKUX M MeX(]a3HbIX OanmaHCOBBIX cOOTHOWEHUH. CTEneHb HCHOJIb30BAHMUS
CBIPBEBBIX PECYPCOB. DHTAIBITUIHBIN, SHEPTEeTHUECCKUH (110 TTOJIHON SHEPTHUH ) U SKCEPTeTUUECKHMA
6anancel u KIII. Ix conocraBienue u ucnonb3zoBanue B ananmmse XTC.

3.3. Cunre3 XTC. IToustue u 3agaun cunre3a XTC. OcHoBHble 3Tanbl pazpadorku XTC.
Ponb maremarnyeckux M 3BpUCTUYECKMX METOA0B. OCHOBHBIE KOHLENUUU npu cuHrese XT1C:
MIOJIHOE MCIOJIb30BAHUE CHIPHEBBIX U JIHEPreTUYECKUX PECYPCOB, MHUHMMU3ALMUS OTXOJIOB,
ONTUMAJIFHOE WCIOJNb30BaHUE ammapaTypbl. WX copepkaHue M CIOCOOBI  pean3alvu.
KomOuHMpoBaHHBIE MTPOM3BOACTBA, COBMEIIEHHBIE MPOILECCHl, BTOPUYHBIC SHEPreTHUYECKHE
pecypchl,  JHEProTEXHOJOTMYecKue cHucTembl, mnepectpauBaemble XTC, 3aMKHYTHIE,
MaJIOOTXO/HbIE TPOU3BOACTBA - WX MOHATH, OCOOEHHOCTH U mnpuMeHeHHe. OIHOPOAHBIE
TEXHOJIOTUYECKHE CXEMbl: CHCTEMa pPEKYNEepaTUBHOIO TEIJI000OMEHa, CHCTEMa pa3/AeieHUs
MHOTOKOMIIOHEHTHOM CMECH, CUCTeMa peakTopoB. (OCHOBBI IMOCTPOCHUSI HX ONTHUMAIbHOU
CTPYKTYpBbI

Pa3nea 4. IlpoMblnieHHbIe XMMHYECKHE NIPOU3BOACTBA. XMMHUECKNE IPOU3BOACTBA
paccMaTpuBalOTCS MPEIMETHO KaK pealn3alusi M3YYEHHBIX TEOPETUYECKUX OCHOB XHMHKO-
TexHoyorudyeckux mpoueccoB u XTC, xoHuenuuii mocrpoenus Beicokod(pdexktuBHOM XTC.
OcHOBHOM akIEHT JdenaeTcss Ha (PU3MKO-XMMHUYECKHME OCHOBBI KOHLIEMLHU IOCTPOCHUS
TEXHOJIOTHYECKON CXEMBI MPOU3BOJCTBA U €ro MOACUCTEM. [IpOM3BOACTBO CEPHOM KHCIOTHI.
[TpousBoacTBo ammuaka. [IponsBoicTBO a30THOM KMCIOTHL. [Ipon3BoAcTBO cTHpOIIA.

Pa3nea S. CoBpeMeHHbIC TEHICHIIMM B PA3BUTHH XHMHY€CKOH TeXHOJI0rnHU. Tekyiee
COCTOSTHUE XMMHUYECKOHN MPOMBIIIJIEHHOCTH B MUPE U TEHAECHLUHU ee pa3BUTHsl. llepcriekTuBHbIE
VCTOYHUKH CBIPbS U dHepruu. Kiactepusanusi XuMHU4eCKON MpOMBIIUIEHHOCTH. COBMEIICHHbIE
npoueccel. [nOkue U mepecTpanBaeMble TEXHOJOTMYecKHe cxembl. HoBbBIE XHUMHUKO-
TEXHOJIOTHYECKHE MPOLIECCHl M CIOCOOBI MOTydeHHs! MPoayKToB. HanoTexHOMOTHS.

4. O0beM y4eOHOI TUCHUNITHHBI:

5.
O0beM JUCHUIITHHBI
Buj yueOHoit padoThl Axan, | Acip.
3E
g, q,
O01mas Tpy10eMKOCTb IV CHUITTHHBI 7 252 189
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 0,67 24 28
Jlexuun 0,22 8 6
[Tpaktuueckue 3anstus (I13) 0,22 8 6
JlaboparopHbie padboTs (JIP) 0,22 8 6
CamocrosiTesibHas paboTa 6,08 219 164,25
CaMOCTOSTEeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 219 164,25
Bua kouTpoJs:
JK3amMeH 025 | 9 | 675
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KonTtakTHas paboTa — MPOMEXKYTOUHAS aTTECTAIHS 0.95 0,4 0,3
IToaroToBKa K 3K3aMeHY ' 8,6 6,45
Buj TOroBOro KOHTPOJIs IK3aMeH

AHHOTAaIUs padoyeil MPorpaMMsbl JUCHHIIHHBI
«CucreMbl ynpaBJjieHUsl XUMHKO-TEXHOJOTHYeCKHMHU MPolleccaMm»

1 Heab AuCHMIIMHBI — JaTh 0a30Bble 3HAHUA 110 TEOPUU CUCTEM YIIPABIECHUS XUMUKO-
texnosornueckumu npoueccamu (CY XTII), npuBUTh HaBBIKK U yMeHUs aHann3a cBoMcTB X TII,
KaK OOBEKTOB yIPaBJIEHUS U IPAKTUYECKOIO IPUMEHEHUS TEXHUUECKUX CPEACTB YIIPaBICHHUS.

2 B pe3yabTare u3y4eHus JMCHUIIMHBI 00y4AIOMMIiCS J0/IKeH:

Obnadamye cleAyOMUMU KOMIIETCHIMAMU U HHIAMKATOPAMH UX JTOCTHKEHHUS:

OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3namy:

— OCHOBHBIE ITOHSTHSI TEOPUHU YIIPABJICHUS;

— CTaTHUYECKUE U JMHAMUYECKUE XapaKTePUCTUKU OOBbEKTOB YIPABICHHUS;

— OCHOBHBIE BHJbl cucteM aBToMarudeckoro ymopasieHuss (CAY) u  3aKoHbl
pEryJINpOBaHNS;

— tunoBble CAY B XUMHUYECKOW MPOMBIIIJIEHHOCTH;

— METOZBI ¥ CPEACTBA U3MEPEHNUSI OCHOBHBIX TEXHOJIOTMUECKUX ITAPAMETPOB;

— ycroituuBocth CAY;

— OCHOBHbIE MOHATHS O HenuHedHbIx CAY, penedHbIX CUCTEMAax, JOTMYECKHX
IropuTMax ynpaBieHUs, aJalTUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIIPaBJICHMUSL.

Ymemy:

— OIIpEeNENSATh OCHOBHBIE CTaTMUECKWE M JAMHAMUYECKUE XapaKTEPUCTHUKUH OOBEKTOB
yIpaBJICHUS;

— BBIOMPATh pallMOHAIbHYIO CUCTEMY PETYJINPOBAHMS TEXHOJIOTHYECKOIO MPOIIecca;

— OLIEHUBaTh ycTOMYUBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUIBI IpUOOpoB Aist AuarHoctuku X TII.

Braoemy:

— METOoJaMH TEOPUU aBTOMATHYECKOI'O PEryJupOBaHHUs, OPTaHU3aAlUK U pacuera CUCTEM
ONTUMAJILHOTO YIPABIEHUS MPOLECCAMA XMMHYECKON TEXHOJIOTUU.

3. KpaTkoe coep:kaHue JMCHUILINHBI:

Pazgen 1. OcHoBHBIE NOHATHS yHpaBJIeHHUS XHMHKO-TEXHOJIOTHYEeCKHUMH
npoueccamMu. 3Hau€HUWE AaBTOMATUYECKOTO YIPABIEHUS I PA3BUTUS  XUMHUYECKOM
OPOMBIIIICHHOCTH. OCOOEHHOCTH yIpaBieHUs XMMHUYECKHM TMPEANPHITHEM U XUMHKO-
TE€XHOJOTHYECKUM MIPOLIECCOM. TexHUKO-PKOHOMUYECKUI s ekt BHEJIPEHUS
aBTOMATH3UPOBAHHBIX CUCTEM YIpaBieHHs. Ponb cucreM ympaBieHuss B 0OOecleYeHHH
0€30MacHOCTH XMMHUYECKOTO MPOU3BOJICTBA M OXPAHBI OKpYXkatouiei cpepl. OCHOBHbIE TEPMUHBI
u onpexnenenus. Mepapxus ynpasieHus. OCHOBHbIE NMPUHIMIBI yrpasieHus. Kinaccupukarms
cucteM ynpasieHus: @yHnkuuroHanbHas cTpykrypa CAY. [lokazarenu kauecTBa yrpaBiIeHHUS.

Pazgen 2. OcHOBBI TEOPHH ABTOMATHYECKOI0 YIpaBJeHus. MaTemMaTnueckue MoJenu
CAY. Iunamuueckue xapakrepuctuku CAY. Mcnonp30BaHne onepamoOHHOIO UCYUCIEHUS IS
aHaims3a CAY. TunoBble TMHaMUYECKHE 3BEHbsA. BpeMeHHBIE M YaCTOTHBIE XAPAKTEPUCTHUKH.
OKBUBaJEHTHbIE INpeoOpa3oBaHUsl CTPYKTYPHBIX CXeM. YcToWuuBocTh JHUHEHWHbIX CAY c
oOpatHO cBs3pt0. Kiaccugukaiyss 1 OCHOBHBIE CBOWCTBa OOBEKTOB yIpaBiieHHs. MeToabl
OIpeIeNIEHUs] CBOMCTB 0OBEKTOB ynpaBieHusi. OCHOBHBIE 3aKOHbI PETYIMPOBaHUsA. Perynsaropsl
Ha OCHOBE MCKYCCTBEHHBIX HEHpOHHBIX cereil. L{ndpoBrie 1 podacTHBIE CUCTEMBI YIPABICHUS.
BeiOop 3akoHa peryinMpoBaHUsT W ONpPEAEICHHUE ONTUMAIBHBIX IapaMETPOB HACTPOUKH
IIPOMBIIIIEHHBIX PETYJIATOPOB.
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Pa3nen 3. U3MepeHne TeXHOJOTHYECKUX MAPAMETPOB XMMHMKO-TEXHOJIOTHYECKOI0
npouecca. ['ocyrapcTBeHHass CUCTeMa MPOMBIIUIEHHBIX MPUOOPOB U CPENCTB aBTOMATH3AIUU.
OcHOBHBIE TEpPMHUHBI M OIpeAeleHus MeTrpojorud. Meroasl u3Mmepenuit. Cpeactsa
U3MEPUTEIIbHOM TEXHUKH, HUX CTaTU4EeCKMe U JAUHamudeckue cBoicTBa. [lorpemnoctu
u3mepenuit. CriocoOwl niepenaun nHGopMauu Ha pacctosaue. OpraHu3anus JTACTAHITMOHHOM
nuarHoctTukn  XTII. M3MmepeHHe OCHOBHBIX TEXHOJIOTMYECKMX I1apaMeTpOB: JaBJICHUS,
TEMIIEpaTyphl, PacXo/ia U KOJUYECTBA, YPOBHS >KUJKOCTU M CHIYUYUX MaTEpUaJIOB, COCTaBa U
(bU3UKO-XMMHYECKUX CBOWCTB BEIIECTB.

Pasnen 4. OcCHOBBI IPOEKTHPOBAHUS ABTOMATHYECKUX CUCTEM YIIPABJIEeHUSI XUMHKO-
TexXHoJoruyeckumu npomeccamu. Ocodennoctu ynpasnenus XTII. PerynmupoBanne oCHOBHBIX
TEXHOJIOTMYECKUX MapaMeTpoB: pacxoja, JaBJieHUs, Temreparypsl, ypoBHs, pH. Texuuueckue
cpeactBa CAY. OCHOBHBIE pa3HOBUIHOCTH YIPABIIAIOUINX YCTPOUCTB. THUIIBI, XapaKTEPUCTUKH U
pacyeT MCHOJHUTEIBHBIX MEXAaHW3MOB M PEryaupyromux opraHoB. OdopmiieHHe MPOEKTHOTO
3aJjaHUsl HA aBTOMATHU3AlIMI0 TEXHOJIOTHYECKOro npoiiecca. BoiOop Touek u3MepeHus, KOHTPOIIs,
YIPaBJISIEMBIX TAPAMETPOB U YIIPABIISIONINX BO3eHcTBUM. CTaHIapThI M YCIIOBHBIE 0003HAYCHUS
st TtexHomormueckux cxem. OcHoBHble cBegeHuss o0 ACY TII B XxumMudecKoH
npombituieHHOCTU. [Tpumepst ACY TII B xuMuyeckoi mpOMBIIIUIEHHOCTH. OCHOBHBIE BBIBOIBI
1o kypcy. CoBpemeHnnsble TeHaeHuuu B pazsutuu CY XTIL

4. O6beM y4eOHOI THCIUNTUHBI:

O0beM TMCUMILTHHBI
Bup y4eOHoii padoThI Axan. | Actp.
3E
4, 4.
O0mas TpyA0eMKOCTb IV CHUILITHHbI 5 180 135
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 0,33 12 9
Jlexun 0,11 4 3
[TpakTuueckue 3anstus (I13) 0,11 4 3
JlabopaTtopusie padoTs (JIP) 0,11 4 3
CamocrosiTesibHas padora 4,42 159 119,25
CamocCTOsITeTbHOE M3YUYCHHE Pa3/IesIOB JUCITUTIIMHBI 442 159 119,25
Bua kouTpoJs:
JK3aMeH 0,25 9 6,75
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,4 0,3
0,25
[ToAroToBKa K 3K3aMeHY 8,6 6,45
Buja uTOroBOro KOHTpoJIst JIK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHbBI
«MoaeaupoBaHie XUMHKO-TEXHOJOTHYECKUX IIPOLIECCOB»

1 Leab (McHUIUIMHBI — IproOpeTeHre 6a30BbIX 3HAHUHI M0 OCHOBHBIM paszjiesiaM Kypca,
a TakkKe YMEHUH U TPAKTUYECKUX HABBIKOB B O00JACTH MOJEIHWPOBAHUS XUMHUKO-
TEXHOJIOTMYECKUX IPOLECCOB, UCIOIb3YEMBIX IIPU PELICHUU HAYYHBIX U MPAKTUYECKUX 3aad.

2 B pe3yjabTaTe H3y4YeHUs1 AUCHMIIMHBI 00y4ar0HiiCcs JOJIKEH:

Obnadamye cleAyOMUMU KOMIIETCHIIMAMHU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:

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-
4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16; OIIK-5.3; OIIK-5.5; OIIK-5.6.

3namey:
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- METOJbl TOCTPOCHHUS HMIHMPUYECKUX (CTATUCTUYECKUX) U (PU3MKO-XMUMUYECKHUX
(TeopeTHUYEeCKHX) MOAIETIEeH XMMUKO-TEXHOJIOTUYECKHUX IPOLIECCOB;

- METO/JIbl MICHTH(PHUKAIINN MATEMATUYECKUX OIMCAHUN TEXHOJIOTUYECKUX IPOIIECCOB Ha
OCHOBE DKCIIEPUMEHTAJIbHBIX TaHHBIX;

- METOAbl ONTUMHU3ALUM XUMHUKO-TEXHOJOTMYECKUX IIPOLECCOB C IPUMEHEHUEM
SMIMPUYECKUX U/WIH (PU3NKO-XUMHUECKUX MOJIEIIEH.

Ymems:

- IPHUMEHATH W3BECTHBIC METOJbl BBIUYMCIMTEIBHOM MAaTEMAaTUKU M MaTeMaTUYECKOU
CTaTUCTHKH JUIS PELICHUS KOHKPETHBIX 33/a4 pacyera, MOACIHPOBAHUA, MICHTU(DUKALUU U
ONTHUMH3ALMK IIPU UCCIECJOBAHUM, IIPOEKTUPOBAHUN M YIPABICHUHU INPOLIECCAMU XUMHUYECKOU
TEXHOJIOTUH;

- HCIIOJIB30BATh B CBOEH IPAKTHUYECKON NEATENBHOCTH UISl JOCTHIKEHHUS JTUX LEeleH
W3BECTHBIE ITAKETHI PUKIIAHBIX IIPOrPaMM.

Braoemy:

- METOJaMH MaTeMaTHYeCKOW CTaTHCTHUKU ISl 00pabOTKH pe3ylbTaTOB AKTUBHBIX H
IIACCUBHBIX 3KCIIEPUMEHTOB;

- METOJaMHU BbIYMCIUTEIBHON MaTeMaTHUKU JUIsl pa3padOTKM U peanus3aluu Ha
KOMIIbIOTEpAX aJIrOPUTMOB MOJCIUPOBAHUS, HJICHTU(PUKALMU U ONTUMHU3ALMU XUMHKO-
TEXHOJIOTMYECKUX IPOLECCOB.

3. KpaTtkoe copep:xaHue JUCHHUILIAHBI

Tema 1. OcHoBHBIe OHATHSA. OCHOBHBIE IPUHLIUIIBI KOMIIBIOTEPHOTO MOJIETMPOBAHUS
XUMHKO-TeXHoioruyeckux  npoueccoB  (XTII). Marematuueckue  SMIOMpPUYECKHE U
MaTeMaTHYeCKue  (U3UKO-XMMHUYECKHE MOJEIH W  KOMIBIOTEPHOE  MOJEIMPOBAHHE.
JleTrepMUHUPOBaHHBIE U BEPOSTHOCTHBIE MaTeMaTUYeCKUe MoJenu. [IpuMeHeHrne MeTo10I0ruu
CHUCTEMHOI'0 aHaJIM3a JUIsl PEIICHMs 3a1ad MOJEIUpPOBaHMs. [[puMeHeHne nprHIHNA «YEepHOTo
AIUKa» IPU MAaTEMaTUYECKOM MOJEINPOBAHUH. ABTOMAaTHU3UPOBAHHBIE CUCTEMBI NMPHUKIAIHON
uHpopmatuku. HMepapxuueckas CTpyKTypa XUMHUECKHUX IMPOU3BOJCTB U HUX MATEMAaTUUYECKUX
Mozened. lIpyuMeHeHne KOMIBIOTEPHBIX MOJEIEH XHMHMUYECKHX IIPOLECCOB I aHaJIM3a,
ONTUMM3AIMM W  CHHTE3a XMMMKO-TEXHOJOTMYECKMX cHucTeM. (OCHOBHBIE  IPHUEMBI
MaTeMaTHYeCKOTr0 MOJICIMPOBAHUS: SMIIMPUYECKUHA, CTPYKTYpHBIH ((pU3UKO-XUMUYECKUN) U
KOMOMHMpOBaHHBIN (Teopernyeckuil). [locTpoeHne craTnyeckux U AMHAMUYECKUX MOJEIeEH.
Permenue npsimbix 3a1a4. [IpoekTHBIN 1 TOBEPOYHBIN (OIIEHOYHBII) pacyeT mpolieccoB. Pemenue
oOpatHbIX 3a1a4. [TapamMerpuueckas u CTpyKTypHasi UIeHTU(UKALIUS MaTEMaTUYECKUX MOJEIEH.
VYcTaHOBIIEHHE aIEKBaTHOCTU MaTeMaTHUYECKUX Mojened. CTpaTerus NMpOBENEHUS PacueTHBIX
UCCIIEN0BAHUMI U KOMIIBIOTEPHOTIO MOJEIINPOBAHUS PEAIBHBIX IIPOLIECCOB.

Pazgen 1. IlocTtpoeHue 3MIHUPHYECKMX MoOJeJeldl XHUMHKO-TEXHOJOTHYECKHX
MPOLECCOB.

Tema 1.1. ®opmyaupoBKa 3aJa4d aANNPOKCMMALMHU [JAHHBIX ISl ONUCAHUSA
IKCHEPUMEHTAJIBHBIX 3aBHCHMOCTENl U MOJYYeHUS IMIHMPHYECKUX MOJe/eld NMPOoLeccoB.
Bunb! kputepues annpokcumanuu. Kpurepuii MeTo1a HaMMEHbIINX KBaApaToB. Pemenne 3a1aun
AlIIpOKCUMALlMKA [l HEIMHEHHOM M JIMHEHHOM IO IapaMerpaM Mozened. MarpuyHas
dbopMynupoBKa 3a7aud annpoOKCHUMaluu. AHAJIUTUYECKUI U aJrOpUTMUYECKUN TOJIXOJIbI IS
pelIeHUs 3aa4y allpOKCUMALMM Ul JIMHEWHBIX U JIMHEAPU30BAaHHBIX MOJEIEH METOIOM
HaWMEHBIIINX KBAIPaTOB.

Tema 1.2. HopMaJbHBI 3aKOH pacnpefeJeHHsi VI BEKTOPHBIX CJHy4YaWHBIX
BEJIMYMHbI M ONpeJe/ieHHe UX YHMCJIOBbIX XapaKTepUMCTHK. MaTeMaTHdyecKkoe OXHIAHHE U
JUCIIEPCUS ISl BEKTOPHBIX CIIy4alHbIX BEJIMYMH. [[UCIIEpPCHOHHBIN U KOPPEISALMOHHBIN aHAJIU3.
[TonsiTs TUCIEpCUM BOCIIPOU3BOAMMOCTH M aICKBATHOCTH, a TAKXKE - OCTATOYHON IUCIEPCHH.
Omnpenenenue BHIOOPOUYHBIX KOIDDUIIMEHTOB KOPPESLMU U KOIPPHUIMEHTa MHOKECTBEHHOM
koppersanur. CTaTUCTUYECKUN TMOJXO0J K OMNPEACIICHHI0 OIMMOOK M TOTPEIIHOCTEH B
DKCIIEPUMEHTAIIBHBIX TOYKAX U3MEPEHUMN.
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Tema 1.3. PerpeccHOHHBIi ¥ KOPPeJSIMMOHHBIH AaHAMU3 [JIs1 TOCTPOEHHUs!
IMNMPHUYECKHX MO/eJIell HA 0CHOBE IaHHBIX ACCHBHOIO 3KcnepuMeHnTa. [lonsatus GpyHkuun
oTKJIMKa U (pakTopoB. OCHOBHBIC JIOMYIIEHUS PETPECCHOHHOTO M KOPPEISIMOHHOTO aHAIIN3A.
Kpurepuu nmpoBepku oAHOpOAHOCTH Aucnepcuil. Beibop Bua ypaBHEHUI perpeccuu, a Takxke
ornpeneneHne Kod(QQPUIMEHTOB PErpeccud M MX 3HAYUMOCTH C HCIOJIB30BAHHUEM KPUTEPHUS
Creronenra. [Ipoueaypa uckinroueHus: He3HaUMMbIX Ko3(dduuumentos perpeccun. Onpenenenue
aJIeKBaTHOCTU PETPECCUOHHBIX MOJIENIEN ¢ MOMOILbI0 Kputepus duiepa.

Tema 1.4. OCHOBHBbIE MOJIOKEHHS TEOPHH ILUIAHHPOBAaHHUSA HKcrmepuMeHTOB (I):
NoJIHbIH (pakTopHbIi 3kcniepuMeHT (IIDJ) u o6padoTka ero pesynbraToB. ONTUMAIbBHBIE
CBOMCTBA MAaTpHIbl IUIAHUPOBAHMA W CBOWCTBO  OpTOroHaibHOcTH.  OmnpexneneHue
K03 PHUIMEHTOB MOAETEH, NX 3HAYUMOCTH W NPOBEpKa aJCKBATHOCTH YPABHEHUS PETPECCUHU.
CBoIicTBO poTaTabEIbHOCTH MOJHOIO (PaKTOPHOI'O SKCIIEPUMEHTA.

Tema 1.5. OcHOBHBIE TOJIOKEHUSI TEOPUH TJIAHMPOBaHUA JKcnepumeHToB (11):
OPTOTOHAJIbHBIN HeHTPaJbHbIH KOMNO3UIMOHHBIA 1iaH (OLKII) skcnepuMeHTOB U
o0paborka ero pe3yabraroB. OOecrneueHHE OPTOrOHAIBHOCTH MAaTpUIbl IUIAHUPOBAHUS U
olpe/ielieHue BEJIMYMHBI 3Be3AHoro mieda. Ompenenenue Ko3()UIMEHTOB MOJENH, HX
3HAUYMMOCTH U OLIEHKA aJIeKBaTHOCTU ypaBHEHUS perpeccuu. PacueTHoe BbIYKMCICHUE KOOPIUHAT
TOUYKH ONTHUMYMa (3KCTpEeMyMa).

Tema 1.6. OnTuMH3anMsA 3KCIEPUMEHTAJIbHBIX MCCJIEI0BAHUH ¢ NPUMeHeHHeM
Meroga bokca-Buiabcona. OCHOBHBIE MNOAXOABI K ONTUMHU3ALUU HKCIEPUMEHTAIbHBIX
UCCIJIEIOBaHUM. DKCIIEPUMEHTaIbHO-CTaTUCTUYECKUI MeTO . CTpaTerus IBUKEHUS K ONTUMYMY
1eseBoi GyHKIMM (GYHKLIUHU OTKIMKA) TPaJUeHTHBIM MeToAoM. Kputepuu 1ocTuxKeHus «ouT
CTallMOHAPHON 00JIACTH» W METOJIbl YTOUYHEHHS MOJIOKEHHUS ONTUMAIBHON TOYKH B (PaKTOPHOM
IIPOCTPAHCTBE.

Pa3nea 2. Iloctpoenne pu3nko-XuMHYeCKMX XHMHKO-TEXHOJIOTMYECKHUX MPOLECCOB.

Tema 2.1 JTanbl MaTeMaTH4ecKoro MmopaeaupoBaHusi. DopMmynnpoBKa TIHMIIOTE3,
MOCTPOECHHE MAaTEMaTHYECKOro OMHUCAHUs, pa3paboTKa MOJEIHUPYIOIIEro alropuTMa, NMpoBepKa
aJIeKBaTHOCTH MOJIEIM W HWACHTU(QHUKAIMS HX T[apaMeTpoB, pPACUYETHbIE HCCIIECAOBAHUS
(BBIUMCTUTEIHHBIN SKCIIEPUMEHT).

Tema 2.2 CocraBjieHHe CHCTEM YPABHEHHMII MaTeMATH4Y€CKOI0 ONMCAHHUS NPOLECCOB
U pa3pabdorka (BbIOOpP) aJrOpUTMOB  HUX pelleHHsi. BIOYHBIN TPUHIUI TMOCTPOCHUS
CTPYKTYPHBIX MaTeMaTHuecKux Mojenei. OO00OIIeHHOe OMHMcaHue JBUKEHUS MOTOKOB (a3 B
anmaparax ¢ HOMOIIbIO THAPOAMHAMUYECKUX MOJEJEH, YUYHUTHIBAIOIIMX COCPEIOTOUYCHHBIE U
pacripe/ieieHHble MCTOYHMKM BEIECTBA M 3HEpruu (TeruioTsl). JlokalbHble WHTEHCUBHOCTH
UCTOYHHUKOB BEIIECTBA U TEIUIOTHl B IOTOKaX, COOTBETCTBYIOUIME Ppa3IMYHBIM (PU3HKO-
XUMHUYECKHX MpoueccaM. OCHOBHbIE THUIbl YPaBHEHHH MaTeMaTHUYECKOro OMUCAHMS XHMHUKO-
TEXHOJIOTUYECKHUX NPOIIECCOB — KOHEYHbIE, OOBIKHOBEHHBbIE IH(QepeHInanbHble U
muddepeHIManbHbIe YpaBHEHUS B YACTHBIX TPOU3BOIHBIX.

Tema 2.3 MaremaTnuyeckoe MOJeJMPOBAHHE CTALMOHAPHBIX M JHHAMHYECKHX
PeKHMMOB THAPABJIUYECKHX IPOLEcCOB B TPYOONPOBOJHBIX CHCTeMAaX, IJI00aJbHbIEe H
JAeKOMIIO3MIIMOHHBbIC METOABbI PelICHUsI CHCTeM HeJIMHEeHHbIX YPAaBHEHHUI, a TaKKe ABHbIC U
HesIBHbIE MeETO/bl YHMCJICHHOIO pelleHUsl cucTeM OObIKHOBEHHBbIX AU depeHuNANbHBIX
ypaBHeHnuii. CocTaBieHHE YpaBHEHHMII MaTeMaTHMUYECKOTro omucaHus npornecca. [loctpoenue
MH(OPMALIMOHHBIX MAaTPUIl MaTEMaTHUECKUX MOJieiel 1715l BhIOOpa 00IIero ajaropuTMa pereHus
— MOJENMPYIOIIEr0 anropurMa. Peanusanus ajJropuTMOB pEIIEHHS HEIMHEWHBIX U
OOBIKHOBEHHBIX AU(depeHnaIbHbIX ypaBHeHUH. Onucanue craunoHapHbix pexumoB XTII ¢
IIPUMEHEHUEM CHUCTEM JIMHEHMHBIX M HEJIMHEWHBIX ypaBHEHMU. lTepanoHHBIE alropuTMBbI
pemenus. [IpumeHnenrne MeTofoB TPOCThIX HTepanuii u HeioroHna-Padcona mims momydeHus
pemenus. [IpobieMa cXoaMMOCTH TIpoliecca penieHus. J|eKOMIIO3UIIMOHHBIA METOJT PEIIeHUS
CJIO’KHBIX CUCTEM KOHEUHBIX ypaBHeHuH. [locTpoeHne nHpopmManoHHON MaTpuLbl A BeIOOpa
ONTUMAJIFHOTO AJITOPUTMA pelieHus 3a1aun. [loHsaTHe )XecTKoCTH cucteM AudQepeHnambHbIX
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YpaBHEHUU W KPUTEPHH MKECTKOCTU. SIBHBIE (OBICTpBIE) W HESIBHBIC (MEIJICHHBIE) METOJIbI
pemeHusi. MeTo sl epBoro (Meto ] Disepa), BToporo ( MoauduIupoBaHHBIE METOABI Diijiepa) U
yerBepToro nopsaaka ( meron Pynre-Kyrra). OueHka TOUHOCTH METOJIOB — OIIMOOK yCEUCHHSI.
[lepexonnple OMMOKM U  OWIMOKM OKPYIJIEHUS TPU  YHUCIEHHOM HHTETPUPOBAHUU
muddepeHManbHbpIX  ypaBHeHUH. CrocoObl obecreueHHsl CXOAMMOCTH pEIICHUs 3aJlayuu.
[TprimMeHeHre HeIBHBIX METOJIOB JJIsl PEIICHHUS )KeCTKUX cucTeM AuddepeHnaIbHbIX YpaBHEHUH.
Omnpenenenus mara UHTErPUPOBAHUS UTEPALMOHHBIM MeTo1oM. MeTtonos Kpanka-Hukonbcona
(MeTon Tpamnemnuit).

Tema 2.4 MaTtemaTu4eckoe MOJAeJTHPOBAHME CTAIIMOHAPHBIX PEKMMOB IPOLECCOB
TelvionepeaaYu B INIACTHHYATBIX M 3MEEBHKOBBIX TelI000MeHHHKaX. Maremarnueckoe
OIMCAaHNE IPOLECCOB ¢ IPUMEHEHUEM MOJIEIEN UICAIbHOTO CMEILIEHUS U BbITeCHEHUS. BpiOop u
rpaduyueckoe MpeacTaBiIeHUE aaropuTMoB peuleHus. [IpuMeHeHHe CTaHIAPTHBIX METOJIOB
BBIUMCIUTEIbHON MaTeMaTHKU JJIs PELIEHUS 3a1ay.

Tema 2.5 MaTtemaTnuyeckoe MOAeJMPOBAHHE CTALMOHAPHBIX PEKMMOB IPOIECCOB
TemJjionepeaayu B NPSAMOTOYHBIX M IPOTHBOTOYHBIX TPYOUATBHIX TeNJI1000MEeHHUKOB,
pemienue 3axa4u Komu n kpaeBoii 3a1a4yn NPU MHTETPUPOBAHUU CHCTEM 00bIKHOBEHHBIX
aupdepeHIHANbHBIX YPABHEHU. MartemaTudyeckoe ONHCAHHME MPOLECCOB C INPUMEHEHUEM
MoJieliel uaeallbHOro BbhiTecHEeHUsA. Pemenue 3agaun Komm u kpaeBoit 3agauu. llpencrasnenue
QITOPUTMOB  BBIUMCICHUW B BUAE HHPOPMALMOHHOM MaTpUIbl CHUCTEMBl YpaBHEHM
MaTeMaTHUYeCKOro OmHcaHus u OJok-cxeM pacueToB. Maremaruuyeckoe omnucanue XTI ¢
IPUMEHEHHEM CHUCTEM OOBIKHOBEHHBIX AH(QepeHnanbHbIX ypaBHeHHH. Onucanne 00beKTOB C
pacupeneNeHHbIMU B IPOCTPAHCTBE MapaMerpamMu. DOpMylIHpOBKa HAYaJbHBIX M KpPAaeBBIX
YCIIOBHMM 3aja4 pemeHus. UucieHHslld anroput™ l-ro mopsaka i pemeHus 3agadn Komw.
MeTton «TIpUCTpENKN» AJI PEILIEHUS KpacBOU 3a1auH.

Tema 2.6 MaTemaTu4eckoe MoJeJIMPOBaHNE CTALIMOHAPHBIX Pe:KMMOB IPOLECCOB B
peakTopax ¢ MemaJjkoil. OnucaHue MHUKPOKMHETHUYECKHX 3aKOHOMEPHOCTEH NPOTEKaHUS
IIPOU3BOJIBHBIX CIIOKHBIX XUMHUYECKHX peakiuil B >KMIKOW (haze I MHOTOKOMIIOHEHTHBIX
cucteM. OnpeeneHue KI0YEBbIX KOMIIOHEHTOB CII0XKHBIX XMMHUECKHUX PEAKINI C IPUMEHEHUEM
METOJIOB JINHEHHOU aire0pbl - paHroB MaTpUIl CTEXUOMETPUYECKUX KOA(P(UIIMEHTOB peaKiuy.
MaremaTHueckoe ONHMCAaHHE PEAKTOPHOro Mpolecca ¢ pyOalIkoil A MPOU3BOJILHONW CXEMBI
NPOTEKaHNUs XMMHUYECKON peakuuu. BplOOp anropuTmMoB pelieHus 3ajadyd ¢ NPUMEHEHHEM
UH(POPMALIMOHHOM MaTpHIIbl CUCTEMBl YPAaBHEHUI MAaTeMaTHUECKOTO ONTUCAHUS U IPE/ICTaBICHUS
JIrOpUTMa PELIeHHsI C TOMOLIbIO OJIOK-CXEMBI pacuera Impolecca.

Tema 2.7 MaremaTu4eckoe MOJeJIMPOBAHNE HECTALIMOHAPHBIX PE:KMMOB MPOLIECCOB
B PeaKkTopax ¢ MemaJkoil. MaremaTrueckasi IOCTAaHOBKA 33aJ1a4M JJIs PEAKIUH C IIPOU3BOJIBHOM
crexuoMerpuueckon cxemon. DopmynupoBka 3aaaun Koim —3a1auu ¢ Ha4aabHBIMH YCIIOBUSIMH.
PasHocTHOEe mpejacTaBieHUE CHCTEMBl OOBIKHOBEHHBIX AH(QepeHInaIbHbIX YpaBHEHHIA.
[Toctpoenne MHGOPMAMOHHON MaTpHIlbl s BbIOOpa anroputMa pemenus. ['paduueckoe
NpeJCTaBICHNE aITOPUTMA PEIIEHHs B BUJIE OJIOK-CXEMBI pacyera.

Tema 2.8 MaTremaTnyeckoe MOAeTHPOBAHUE CTAIIMOHAPHBIX PEKUMOB B TPYOYaThIX
peaKkTopax ¢ MNPSAMOTOYHBIM M THPOTHBOTOYHBIM JBH/KCHHMEM TeIJIOHOCHUTeeH.
MaremaTnueckasi MOCTAaHOBKA 3a/1a4M JJIsl PEAKIIUU C KOHKPETHON CTEXHOMETPUUYECKON CXEMOM.
®opmynupoBka 3anaun Koy — 3aaun ¢ Ha4aJIbHBIMH YCIIOBUSIMU M KPAaeBOH 3a7auu — 33JJa4H C
KpaeBbIMU YCIOBUSIMHU. Pa3znocTtHOE MpeJICTaBICHNE CUCTEM OOBIKHOBEHHBIX
muddepeHManbHbIX  ypaBHeHUH. [locTpoenne wWHGOPMAIMOHHBIX MaTpHll JUIs BblOOpa
anropuT™MOB peuleHus. ['paduueckoe npeacTaBieHne aIropuTMOB PELLIEHUS B BUJIE OJIOK-CXEMBbI
pacuera.

Tema 2.9 MaremaTu4eckoe MOJAeJTUPOBAHNE HECTAIIMOHAPHBIX PEsKMMOB IMPOLECCOB
B TPYOUYATBIX PEaKTOPaX M YMCJICHHBbIE AJTOPUTMBbI JMCKPETH3ALMH /ISl PeLICHUs CHCTEM
nupPepeHINAIBHBIX YPaBHEHMH ¢ YAaCTHBIMH NPOU3BOAHBIMHM. MareMarudeckas
IIOCTAHOBKA 3aJa4M Il PEaKUU ¢ KOHKPETHOM CTEXHOMETPUYECKON cxemon. DopMyaupoBKa
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HAyYaIbHBIX U TPAHUYHBIX yciaoBui. Juddepennunanbupie ypaBHEHUS B YACTHBIX MPOU3BOIHBIX -
IIMNTUYECKOr0, MapaboJM4ecKoro M TUIEpOOIMYECKOr0 THUIOB. AJTOPUTMBI  pEIICHUS
ypaBHEHUH Mapabonuueckoro Tuma. MaremaTHdeckas MOJENIb XUMUYECKOTO0 IpPEBpALICHUs B
U30TEPMHUUYECKUX YCIOBHSX JUIsl HECTAL[MOHAPHOTO Mpoliecca B TPyOUaThIX anmaparax ¢ y4eTom
IPOJIOJIBHOTO TIEpEMEIIUBAaHUs M C TNPUMEHEHHEM OJHOINAapaMeTpudeckoil audQy3noHHOM
MOJIEJIU /ISl ONIMCAHUs TUAPOJIUHAMUYECKONH OOCTAaHOBKHM B PEAKIIMOHHOM ITOTOKE. AJTOPUTMbI
pELICHHS B BUJIE CUCTEM HEJIMHEHHBIX YPaBHEHUH, a TakKe 0OBIKHOBEHHBIX AU (epeHInanbHbIX
YPaBHEHHUI NIEPBOTO U BTOPOT'O MOPSIIKOB.

Tema 2.10 MaTtemaTn4yeckoe MOAeJTMPOBAHUE CTALMOHAPHBIX PEe;KMMOB MPOLECCOB
HeNpPepbLIBHOM MHOIOKOMIIOHEHTHON pekTHGUKAnmuM U adcopOumum. Maremarudeckoe
OMHKCAaHHE TMpoLecCa MHOTOKOMIIOHEHTHOW pEeKTU(HUKAIMM B TapenbyaToil  KOJIOHHE.
MogenupoBanue (a3oBoro paBHOBECHS U Ipollecca Maccolepeiadd Ha Tapeiakax B
MHOTOKOMIIOHEHTHBIX CHCTEMax. YUeT TEIUIOBBIX OaJaHCOB HA TapeiKax MpH MOJEIHPOBAHUHU
nporecca B peKTU(PUKAIMOHHON KOJIOHHE. [IeKOMIIO3UIIMOHHBIN aIropuT™M pacyera mpolecca
peKTHHUKAIMA B KOJOHHOM  ammapare. MaremMaTndeckoe  ONHMCaHue  Ipolecca
MHOIOKOMIIOHEHTHOM abcopbuuuM B HacaJoyHOW KoJOHHE. MojenupoBaHue mpolecca
MHOTOKOMIIOHEHTHOW Maccollepe/ladyl B CEKIHUSAX HAcaJ04YHON KOJIOHHBI. AJITOPUTM pPELIEHUS
KpaeBoH 3a/1a4M Ui MOJEIMPOBaHMsI Ipolecca abcopOLMy B HACa0YHOM KOJIOHHE.

Pa3nea 3. OcHOBBI ONITHMHU3AIIUH XUMHUKO-TEXHOJIOTHYECKHX IMPOLECCOB.

Tema 3.1 Pemnenne 3amau ONTHMM3AMH ¢  TepMOJAMHAMMYECKHMH,
TE€XHOJIOTHYECKMMH, IKOHOMHUYECKMMH, TEXHHKO-IKOHOMHMYECKHMHU M IKOJOIrHYeCKHMU
KpHUTepUsiMM onTuMabHocTH. OnTuMansHelie pecypcocoeperatoue XTII. Beibop kputepuen
ontuMabHOCTH  (umeneBbiX  QyHKmil). @DOpMyTUpoOBKa MHOTOKPUTEPHAIBHOW — 3a7adu
ontumuzaiuu. OCOOEHHOCTH peLIeHHs ONTUMHU3AlMOHHBIX 3anay XTIl npu Hamuuum
HECKOJIbKUX KPUTEPUEB ONTHUMAJIbHOCTH, OBPAXKHOM XapakTepe LeNeBOM (PYHKIMU U HAJIUYUHU
orpaHuueHust 1-ro u 2-ro pona.

Tema 3.2 AJropurMbl OJAHOMEPHOH M MHOIOMEpHOIl onTUMHU3anMu. MeTomb
CKaHUPOBAHMS, JIOKAJIM3AMKU 3KCTpEMyMa, 30J0TOro ceueHus u uucen dubonHaunm B ciydae
OJTHOMEPHOM onTUMHU3alu. MeTo16l MHOTOMEPHOM ONTHMH3ALUHU HYJIEBOTO, IEPBOIO U BTOPOTO
nopsakoB. CHMIIIEKCHBIE, CIIy4alHbIE W TPaJME€HTHBIE METOJbl MHOTOMEPHOW ONTHMH3ALUH.
Merton mrpadHbIX QyHKIHI.

3akirouenue.

A. Ilpumenenne koMnbrOTepHbIX Moaeaed XTIl npu npoeKTHpoOBaHMH XUMHYECKHX
npousBoacts — B CAIIP. 3anaun cucreMm aBroMaTu3upoBaHHoro npoexktupoBanus (CAIIP) u
CTPYKTYpa CHUCTEM KOMIIBIOTEPHOTO MpOeKTHpoBaHusA. VHpopManMoHHOE M MaTeMaTHYeCcKOe
obecnieuenne CAIIP. ABTOMaTH3MPOBAHHOE NMPOEKTUPOBAHUE C MPUMEHEHHEM KOMITBIOTEPHBIX
mozenen XTII.

b. IIpumenenne koMmnblOTepHbIXx Moxeneid XTI npu  ynpasieHuu
TexHosornyeckumu mnpoueccamu — B ACYTII. KommnbrotrepHoe MoxenupoBanue XTII B
pexxuMe peanbHOro BpeMeHu. CucreMbl NpAMOro Hu@poBoro (KOMIBIOTEPHOIO) YIpaBiICHUS
TEXHOJIOTUYEeCKUMU Tporieccamu. OcoOeHHOCTH peanu3anuu KomnbioTepHbix mozaeneit XTII B
aBTOMATHU3MPOBAHHBIX CHCTEMaX YIpaBlieHUs TeXHonoruueckumu mpoueccamu (ACYTII).

4 O0beM yueOHO# JUCUMIITIMHBI

O0neM TUCHUILIMHBI

Buj yueOHoit padoThl Axan, | Acip.
3E
4. 4.
O01mas TpyA0eMKOCTb IV CHUTNITHHBI 4 144 108
KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 0,33 12 9
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Jlexnun 0,22 8 6
JlabopaTtopusie paboTs (JIP) 0,11 4 3
CamocrosiTesibHas pa6oTa 3,56 128 96
KoHTakTHas camocTosTeNbHas paboTa 356 0,4 0,3
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIIOB JUCITUTLIHHBI ' 127,6 95,7
Buj1 H”TOrOBOro0 KOHTPOJIS: 3ader ¢ OLEHKOM
AHHOTAaIUs padoyeil MporpaMMbl I CHHIJIHHBI
«®Du3nyecKas KyJbTypa U COPT»
1 ear auCHUMIMHBI — (HOPMHPOBAHWE MHUPOBO33PEHUS M KYJIBTYPHl JMYHOCTH,

rPaKIaHCKOW MO3ULIMH, HPABCTBEHHBIX KAU€CTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSATEIbHOCTH
B TPHHITHH PEIICHUH, CIIOCOOHOCTH HCIOJB30BaTh pa3sHOOOpa3Hblie (GopMbl (U3HUECKOI
KYJbTYpPBbI, CIOPTA U TYpU3Ma JJIs1 COXPAHEHUS U YKPEIUIEHUS! CBOETO 310POBBS U 310POBbSI CBOUX
OJIN3KUX B IMOBCEIHEBHOM XKU3HU U MTPO(ECCHOHATLHOM e TEIIEHOCTH.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4aI0MIMIACH 10JI2KeH:

Obaadame CIIENYIOMAMA KOMIETCHIIMSIMHA U UHAUKATOPAMH UX JIOCTHIKCHUS:

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

3namo:

- Hay4YHO-TIPAaKTUYECKUE OCHOBBI (DU3MUECKON KYIbTYphI U 3I0POBOTO 00pa3a KU3HU;

- BIMSHUE O3JIOPOBUTEIBHBIX CHUCTEM (PU3NYCCKOTO0 BOCHUTAHHS HA YKPCIUICHHE
3I0pOBBS, TPOPUITAKTHKY MTPOo(eccCHOHANBHBIX 3a00JIeBaHUN U BPEIHBIX MPUBHIYEK;

- CcrnocoObl KOHTpPOJIE M OLEHKHM (PU3NYECKOro pa3BUTUS M (U3HUECKOH
MOATOTOBIIEHHOCTH;

- TIpaBWJIa M CHOCOOBI TUIAHUPOBAHUS WHIAUBUAYATbHBIX 3aHATUN Pa3IUYHON IIEJIEBOU
HaIpaBJIECHHOCTH;

- UCTOPUIO0 (PU3UUYECKON KYJIBTYphI U CIIOPTA, MPECTABIEHNE O 3HAYUMBIX CITIOPTUBHBIX
COOBITHSIX HE TOJIBKO CBOEH CTpaHbI, HO U MUPOBOTO YPOBHS, Ba)KHEHIIINE TOCTHKEHUS B 00J1aCTH
CIIOpTa;

- cnopruBHble Tpamumuu PXTY wum. .M. MeHnneneeBa, NMOMHHUTH O IIOJBHUrax
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 rT.

Ymemn:

- TIOJIJIEP>KUBAThH JIOJDKHBIN ypOBEHb (PM3MUECKOM MOJITOTOBIEHHOCTH IS 00ECTICUeHUS
MOJTHOIIEHHOH COIMANBbHON 1 TpodecCrOHABHON 1eSTeThbHOCTH;

- HCIOJB30BaTh OCHOBBI (PU3WYECKOW KYIBTYpPhl [JII OCO3HAHHOTO BBIOOpa
3I0pOBbECOEPETraroINX TEXHOJIOTUH C YU4eTOM BHEIIHUX U BHYTPEHHUX YCIOBUU peanu3aiuu
poeCCHOHAIBHON JEATENHHOCTH;

- CaMOCTOSITEIHHO 3aHUMATHCS (PU3MUECKOIN KyTbTYpOU U CIIOPTOM;

- OCYILECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma U COOJI01aTh MpaBuiia
TUTUEHBI U TEXHUKHU 0€30MacHOCTH.

Braoemy:

- cpeacTBamMu u MEeTOoAaMH1 YKpEIIeHUs 310POBBS, buznuecKoro
CaMOCOBEPIIICHCTBOBAHMUS;

- TOJDKHBIM YPOBHEM (DU3UYECKOU MOATOTOBIECHHOCTH, NIl OOECTIeueHUs] TTOTHOLIEHHOM
COIMATHPHOM U TTPOPECCHOHAIBHON e TETHHOCTH.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pazoen 1. Tlpenmer @usndeckas KynbTypa u ciopt. Mctopus ®KuC

1.1. TIPEAMET ®U3NYECKAS KYJIbTYPA U CIIOPT. 3agaun 1 MECTO TUCHHILINHBI
B TONroToBKe OakamaBpa. OpraHuzanus ydeOHOTO TIpolecca B paMKaxX JCHCTBYIOIICH
peiiTuHroBOM cucteMbl. TpeOoBaHuUs K 3a4eTy.
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1.2. UCTOPUSA CIIOPTA. Tlpoucxoxnaenue Gpu3nyeckux ynpaxneHuil u urp. J[pesnue
onmuMmnuazabl. Onumnuiickoe naBuxkeHue. CrHopTUBHbIE O0IIecTBa: HCTOpUS (UKYIBTYPHO-
CIOPTHUBHBIX OOIIECTBEHHBIX opraHu3anuii. CropTcMeHsl B rojsl Bennkoil oredecTBEHHOM
BOMHBI.

Pasoen 2. OcHOBBI 3710pOBOT0 00pasza KU3HU

2.1. BPAUYEBHBIM KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATHUAX
®U3NYECKOU KYJIbTYPOI 1 CIIOPTOM.

BpaueOHblif KOHTpOJIb U BpaueObHOE ocBUETeNbCTBOBaHUE. [legarornueckuii KOHTPOJIb.
CaMOKOHTpOJIb: €0 OCHOBHBIE METOJIbl, MOKa3aTelH, KpuTepud U oueHKu. [Ipodumaktika
CHIOPTUBHOrO TpaBMmaru3Ma. OCHOBHbIE BHJIbI TPaBM Yy pa3HbIX crnenuanuzanui. Oxa3aHue
NEPBOI MOMOIIN JJISl CTY/IEHTOB BY30B XMMHKO-TEXHOJIOTHYECKOTO IPOQHIIS.

2.2. TUTMEHWYECKOE OBECIIEYEHUE 3AHATUN O03JIOPOBUTEJILHOM
OUBNYECKOU KYJIbTYPOM. I'uruena Gpu3ngeckoro BOCIUTAHUS U CIIOPTA. PexKuM nutaHus
IpH 3aHATUAX (PU3UUecKoi KynpTypoil u cioptoM. CouunanbHas rurueHa. ColuanbHO-0MacHbIe
00J1€3HM U MEPHI TPOPHITAKTHKH.

Pa3zoen 3. buonorndyeckue 0CHOBBI (U3HUECKOM KYIBTYpBI U CLIOPTA

3.1. BUOJIOTUYECKUE OCHOBBI ®U3MYECKOM KVJIbTYPhl M CIIOPTA.
Opranusm yenoBeKka KakK eIuHas caMOpa3BUBaroIascs Ouosormueckas cucrema. duszmueckoe
pa3BuTHE 4YelloBeKa. JlBurarenbHass AaKTUBHOCTh U €€ BIUSHUE HAa YCTOWYMBOCTb, U
aJlanTallMOHHBIE BO3MOXKHOCTHM YEJOBEKa K YMCTBEHHBIM M (PU3WYECKHMM Harpy3kam Mpu
pa3IMYHBIX BO3JCHCTBUAX BHEUIHEH CPEIbI.

3.2. OBPA3 XWM3HM U Er0 OTPAXEHUE B IIPO®ECCHOHAJILHOU
JAEATEJIBHOCTU. 3popoBbe uenoBeKa KaK IIEHHOCTb. 3IO0pPOBBIM 00pa3 >XWU3HHU U €ro
cocraBysone. Ponb M BO3MOXXHOCTH (DU3MYECKOH KyJIbTYpbl B 00€CHEUEHUH 370POBBS.
ConuanbHbIi XapakTep NOCIEeICTBUN AJIs 3I0POBBS OT YIOTPeOJIeHNsI HAPKOTUYECKUX CPENICTB U
Jpyrux ncuxoakTuBHBIX BemlecTB (IIAB), nonuHra u numeBsIx J00aBOK B CIIOPTE, AIKOTOJISL U
TabakoKypeHus. JJOMMHT KaKk MCKYCCTBEHHOE IOBBINIEHUE (PU3NUECKOW pPabOTOCTIOCOOHOCTH U
€ro OTPHULATEIbHBIE TOCIEACTBUS.

Pas3zoen 4. IlpodpeccronanbHO-IpUKIagHas GU3NUYecKas KyJbTypa U CIIOPT

4.1. OBIHASA OUSNYECKASA U CITIOPTUBHAA ITOATOTOBKA CTYAEHTOB B
OBPA3OBATEJIbBHOM ITPOLIECCE. Meroanueckue TpUHIUIB (U3MUECKOTO BOCTUTAHUS.
OcHOBBI M 3Tanbl 0oOyuyeHHs ABMKEHHsIM. PasButue ¢usnueckux kadecTtB. PopMmHpoOBaHME
NICUXUYECKUX KayecTB B TMpouecce (usndeckoro BocnuTaHuss. CHoOpTHBHAs MOJArOTOBKA.
CrpyKTypa HOArOTOBJIEHHOCTH CIIOPTCMEHA. MacCOBBIi CIIOPT U CIIOPT BBICIINX JOCTUKEHUH, HX
nenu U 3agayd. CHOPTHBHBIE COPEBHOBAHUS KaK CPEACTBO M METOJ OOUIed M cHenuaabHOI
(bu3nYeCcKoil MOArOTOBKH CTY/IEHTOB.

4.2. ®UBNYECKAS KVIJIBTYPA U CIIOPT B IPO®ECCHUOHAJILHOU
JAEATEJIBHOCTU FAKAJIABPA. Jludras #w conMallbHO-dKOHOMHUYECKass HEO0OXOIUMOCTh
nCUX0(pHU3MUECKON IMOATOTOBKM uenoBeka K Tpyay. Mecro IIIIDII B cucreme mOArOTOBKH
Oynymero cnenuanucra. [IpousBocTBenHas gusudeckas KynbTypa u cnopT. [IponsBoacTBeHHas
ruMHacTHKa. OcoO0eHHOCTH BBIOOPA (hOpM, METO/IOB M CPEICTB (PM3UUYECKON KYIbTYpHI U CIIOpTa
B pabodee 1 cBOOOIHOE BpeMst criennanucToB. [Ipodunaktrka npodeccnoHaabHbIX 3a00JIeBaHUI
cpeacTBaMu (pU3NUECKOM KyJIbTYphI U CIOpTa. J0MoIHUTENbHBIE CPE/ICTBA MOBBIIIEHUS 001IeH 1
npodeCCHOHAIBHON ~ paboTocrnocoOHOCTH. BimsiHue WHIMBHIYyaIbHBIX OCOOCHHOCTEH |
CaMOCTOSITENIbHBIX 3aHATUH (PU3NUECKON KyJIBTYpOU U CIIOPTOM Ha OPTaHU3M.

4 O0beM yueOHO# JUCUMIITIMHBI

Cemectp
Bcero
Bunpl yue6HOM paboThI I cemectp 4 cemectp
3E AII(IaI[. 3E Alila;[ 3E AI;a):[




99

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI TI0 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonrakTHas padora — ayiuTopHbIE 0,22 8 0,11 4 0,11 4
3aHATHSA:
[Tpaktuueckue 3ausarus (113) 0,22 8 0,11 4 0,11 4
CamocrosiTeJibHasi padoTa 1,78 64 0,89 32 0,89 32
KoHTakTHas camocTosTenbHas pabota 1,78 0,4 0,89 0,2 0,89 0,2
CaMocTosTeTbHOS N3YUeHUE Pa3/IeioB 63,6 31,8 31,8
JIACIIUIUTHHBI
Buj1 H”TOr0BOr0 KOHTPOJISI: 3auer 3auer
Beero Cemectp
Bunbt yueOHOM pabOThI I cemectp 4 cemectp
3E Actp. 3E Actp. 3E Acrtp.
q. q, q,
OO0m1ast TpyA0€MKOCTh JUCIUIUIMHBI 110 2 o4 1 27 1 27
yueOHOMY IJIaHy
KonTakTHas padoTa — ay1uTOpHbIE 0,22 6 0,11 3 0,11 3
3aHATHA:
ITpaktrueckue 3ansatus (113) 0,22 6 0,11 3 0,11 3
CamocrosiTesibHAas pa6oTa 1,78 48 0,89 24 0,89 24
KoHTakTHas camocTosTelbHas paboTa 1,78 0,3 0,89 1| 0,15 | 0,89 | 0,15
CaMocTosATeIbHOS U3YUCHUE PA3/IeIIOB 47,7 23,85 23,85
JACITUIIIHHBI
Buj nTOroBoro KOHTpoJIs: 3auer 3auer
AHHOTAaIUs padoyeil MPorpaMMbl T CHHNJIHHBI
«DJIeKTHUBHbIE TUCHHUILUIMHBI 10 (PU3NYECKOii KYJIbTYpe U CIIOPTY»
1 Hear aucuumianHbl — QopmupoBaHue (GU3NUECKOH KyIbTYpbl IJHUYHOCTH H

CIIOCOOHOCTH HaITPaBJIIEHHOT'O UCITI0JIb30BAHUS Pa3HOOOPa3HbIX CPEACTB (PU3HUECKOM KYIbTYPHI U
CHOpTa, TypU3Ma JAJsl COXpAaHEHHs M YKPEIJICHHUs 37A0POBbs, NCUXO()U3MYECKON MOATOTOBKH M
CaMOIIOATOTOBKH K Oy/y1ielt mpodeccuoHalIbHOM NesTeIbHOCTH, IOJy4YEeHUH HaBbIKa B OTHOM U3
BBIOPAHHBIX BUJIOB CIIOPTA.

2 B pe3yjabTaTe H3y4YeHUs1 AUCHMILIMHBI 00y4ar0MiiCcs JOJIKEH:

Obnadamye cleAyOMUMU KOMIIETCHIIUAMHU ¥ HHAMKATOPAMH UX TOCTH)KEHUS:

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

3nams:

- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKOMN KYJIbTYphI U 3I0POBOT0 00pa3a KU3HU;

- BIMSHHME O3JIOPOBHUTENBHBIX CHCTEM (DU3MYECKOTO BOCHHUTAHUS HA YKpEIUIeHHEe
3I0pOBbS, TPOPUITAKTHKY MTPpodeccHoHaNbHBIX 3a00JIEBaHNN U BPEIHBIX MPUBHIYEK;

- CHocoOBbl  KOHTPOJII M OHEHKM (U3MYECKOTO Pa3BUTHA M (U3UUECKOIl
MTOATOTOBJIEHHOCTH;

- MpaBWJa M CIOCOObI IJIAHUPOBAHUS MHIUBUAYAJIBHBIX 3aHATUN pPa3IMYHON IEJIEBOM
HaIlpaBJIEHHOCTH;

- cnioptuBHble Tpaguuud MXTU-PXTY um. JI.1. Menneneesa.

Ymems:

- TOAJICPXKUBATh JTOJDKHBIA YPOBEHb (PU3MUECKOW MOATOTOBICHHOCTH JUI 0OecreueHus
TTOJTHOIIEHHOM COIMAIBHON U TTPO(PeCCHOHAIEHON ACATEIHHOCTH,
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- HCIOJIb30BaTh OCHOBBI  (DM3MYECKOM KYJIbTYphl [UIS OCO3HAHHOTO  BBIOOpA
310pOBbecOEperarouX TEXHOJIOTUH ¢ Y4eTOM BHEIIHUX M BHYTPEHHUX YCJIOBUH peanu3aluu
po(hecCHOHANTLHOM e TEIbHOCTH,

- CaMOCTOATENBHO 3aHUMAThCSI (PU3MUECKON KYJIbTYPOH U COPTOM;

- OCYIIECTBJIATH CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OPraHM3Ma U COOI0aTh MpaBuia
TUTMEHbl U TEXHUKU 0€30I1aCHOCTH;

- BBINOJHATh WHAMBHIYaJTbHO NOJOOpaHHBIE KOMILIEKCHI MO (PU3MUYECKOW KYIbType H
pa3IM4YHBIM BUJIaM CIIOPTa;

- OCYUIIECTBJIATH TBOPYECKOE COTPYAHHUYECTBO B KOJUIGKTUBHBIX (hOopMax 3aHATHHA
(U3UYECKON KYJIbTYPOU U CIIOPTOM;

- BBIIIOJIHATH IIPUEMBI 3AILUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH.

Braoemy:

- CpelICTBaMuU U METOIaMHU YKpEeIIeHUs 3/10pOBbBS, ¢du3znuecKoro
CaMOCOBEPILIECHCTBOBAHMS;

- JTOJDKHBIM YPOBHEM (DPM3WYECKOH MOATOTOBICHHOCTH, IJIsi 00ECTICYEeHHUs TIOTHOIICHHOM
COLMAJIbHON U MPO(eCcCHOHANBHON e TeNbHOCTH;

- TEXHUYECKUMHU U TAKTUYECKMMH HaBbIKaMU B OJIHOM M3 BUJIOB CIIOPTA;

- HCII0JIb30BaTh NMPUOOPETEHHbIE 3HAHWUSA U YMEHHUS B NPAKTHUECKOW JAEATENILHOCTH U
ITOBCEJHEBHOM KU3HU

3 Kpartkoe coaep:xaHue JTUCHUILUIHHBI

Pazoden 1. OcHOBBI TOCTPOEHHUS O3JOPOBHUTEIBHOW TPEHUPOBKU. TeopeTnuecko-
METOAAMYECKHE OCHOBBI (U3MuUecKoil KyapTypsl u cnopra. CojepxareiabHble OCHOBBI
03/I0POBUTEIBHON (PU3UUECKON KYJIbTYpHI B ciopTa. OCHOBHBIE HANIPABIICHUS: 03JOPOBUTEIHHO-
PEKPEATUBHOE, 03/10pOBHUTEIbHO-PEaOUIUTAIIIOHHOE, CIOPTUBHO-PEAOMIINTALIMOHHOE,
rurnennyeckoe. [loBplllieHHME (QYHKIMOHAIBHOIO COCTOSIHUSL OpraHu3Ma U (pU3HUECKOi
noAroToBiaeHHOCTH. CrocoObl perjaMeHTaluu Harpys3ku: OusKynbTypHO-03J0POBUTENIbHBIE
METOIUKH U cucteMbl. OCHOBHBIE (ha3bl 03OPOBUTENBHON TPEHUPOBKU. OLIEHKA COCTOSIHUS
3J10pOBbsI M PU3NUECKON MTOATOTOBICHHOCTH 3aHUMAIOIINXCS (PU3UUECKOM KYIbTYPOH M CIIOPTOM.
®ynkuuoHanbHble Tpoos! (UCC, AL, XKEJI u T.1.).

Pasoen 2. ]IpurarenbHble BO3MOKHOCTH UY€JIOBEKAa — BOCHUTAHUE (PU3UUYECKUX KAuecCTB.
B®CK I'TO. Meroauka opranuzaumu U nposeneHuss BuaoB ucnbiTanuid ['TO. Cucrema
B3aUMoJIeiicTBUA B chepe pU3NUecKoil KyabTypsl U criopta. Bocriutanue ¢pu3nueckux KayecTs,
oOyuaronmxcs (OTIeNIbHbIE KAYECTBEHHBIC CTOPOHBI JBUIATEIILHBIX BO3MOKHOCTEH YEIOBEKA).

Pasoen 3. Meroauka opraHM3allid M TpPOBEAEHUS CIIOPTUBHBIX COPEBHOBAaHUHN U
(GU3KYIBTYPHO-MACCOBBIX MEpONpPUATUH. XapaKTepUCTHKA CIOPTHUBHBIX COPEBHOBAHUN WU
(GU3KYyIbTYpHO-MAcCOBBIX MepomnpusiTuii. CHOPTHBHBIE COpPEBHOBAHHS, IPOBOJUMBIE IO
OOIICTTPUHATHIM TpaBWwiaM. EMUHBINA KaJleHIapHBIA IIaH (U3KYJIBTYPHBIX M CIIOPTUBHBIX
MeponpusTuii). Opranuszanus ClIopTUBHBIX MepornpusaTHil. Onumnuiickas xaptus. OenepaibHble
(crieranbHBIE, HALMOHAIBHBIE) 3aKOHBI criopTe. Kitaccudukanus cnopTUBHBIX COPEBHOBAHUIA.
HpaBctBennbie oTHomieHus B crnopte. Fair Play («YectHas urpa») — Kak OCHOBa STUYHOTO
nosefeHus B crnopre. Koaekc cnoptuBHOM »THkM. [IpodunakThka HapylmeHHH CHOPTUBHOM
stuku. BAJIA. Konekc BAJIA. MexayHapoaHasi KOHBEHIIUSI O O0pb0e C JIOMMWHTOM B CIIOPTE.

4 O0beM yueOHO# JUCUMIITIMHBI

B Cemectp
Bunx yuebnoit paboThl aKageM. 1 2
yacax
OO01mast TpyA0eMKOCTh JTUCIATLINHBI IO 328 164 164
y4eOHOMY IIIaHy




101

KonTakTHas pa6oTa — ayIuTOPHbIE 12 6 6
3aHATHA

Jlexnun 12 6 6
CamocrositebHas padora (CP) 316 158 158
KoHTakTHas camocTosTenbHas paboTa 0,4 0,2 0,2
CamocTosTeIbHOE H3YUYCHHE Pa3/IeIOB 175,6 157,8 157,8
JIUACLIUILINHBI

By HTOroBOro KOHTPOJIS: 3ayer 3ayer 3a4er
3a4eT / AK3aMeH

B actp Cemectp

Bun yueGHO# paboThI qacax 1 2
OO61mas TpyA0eMKOCTh AUCIUILIHHBI TIO 246 123 123
yu4eOHOMY IJIaHY
KonTakTHas padoTa — ay1uTOpHbIE 9 45 45
3aHATHS
[Tpaktueckue 3anstus (I13) 9 4,5 4,5
CamocrositebHas padora (CP) 237 118,5 118,5
KonTakTHas camocTosTenpHas padora 0,3 0,15 0,15
CaMocCTOATEIbHOE U3YUYEHUE PA3EIIOB 236,7 118,35 118,35
JUCIHATUTHHBI
Bujx uTOroBOro KOHTpOJIS: 3a4eT 3a4uer 3a4er
3a4eT / IK3aMeH

AHHOTanus pado4ye NPorpaMMbl M CHHUIIIMHbI
«OCHOBBI HH(POPMALMOHHBIX TEXHOJIOTHII»

1. e JMCHMIVIMHBI — O3HAKOMIICHUE CTYACHTOB C TEOPETUYECKUMHU, MPAKTHUYECKUMHU
¥ METOJ0JIOTMYECKMMH OCHOBaMH COBPEMEHHBIX HH(OPMAIIMOHHBIX CUCTEM. B paMkax nzyueHus
JUCLUIUIMHBL Y CTYJIEHTOB (POPMUPYIOTCS TEOPETUUYECKUE 3HAHUS U MPAKTUUYECKHE HABBIKU I10
MHCTPYMEHTAJIBLHBIM CPEACTBaM IMPOrpaMMHOro obecriedeHus. CTyIeHThl U3y4aloT Ha MPaKTHKe
BUJIbI HH()OPMALIMOHHBIX TEXHOJIOTHI.

3aayu AUCHMIIMHBI — IPUOOPETEHHE CTYCHTaMHU IPOYHBIX TEOPETUUECKUX 3HAHUN U
MIPAKTUYECKUX HaBBIKOB B 00J1ACTH MH(YOPMAIIMOHHBIX TEXHOJIOTUH.

2. B pe3yibTare H3yYeHHUs JUCHUILIMHBI 00YyYAOIIUCH T0JI7KEeH:
Obnadamye cleAyOMUMI KOMIIETCHIIUAMU ¥ UHAUKATOPAMH UX TOCTHIKEHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-5.5; OIIK-6.1; OIIK-
6.2;
OIIK-6.3; OIIK-2.10; OIIK-4.11
B pe3ynbpraTe 0cBOSHHS NUCLHUIUIMHBI CTYAECHT JOJDKEH:
3namo:

— TIPOIECCHhl, METOJbl TOHCKa, cOopa, XpaHEHHs, OOpaOOTKH, TPEeACTaBICHUS,
pacrpocTpaHeHHus HHPOPMAITUH U CITIOCOOBI OCYILIECTBICHUS TAKUX POLIECCOB U METOJIOB
(nHpOpPMAITMOHHBIE TEXHOJIOTHH)
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— COBpPEMEHHBIC WHCTPYMEHTAJIBHBIC CPEIbl, MPOrPAMMHO-TEXHUYECKHE IUIATPOPMBI H
IIPOrpaMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO IIPOU3BOJICTBA, HCTIOIb3yEeMbIe TSI
pelieHus 3aaa4 npodeccuoHabHOM IeATEeTbHOCTH, U IPUHIIUAIIBI HX PA0OTHI.

Ymemn:

— BBIOMpaTh W UCIHOJB30BaTh COBPEMEHHBIC HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIC H
WHTEJUICKTYaJIbHBIE TEXHOJIOTHH, HHCTPYMEHTAJIBHBIE CPEJIbl, TPOTPAMMHO-TEXHUYECKHE
1aTOpMBI ¥ POTPAMMHBIE CPEACTBA, B TOM YHCIIE OTEYECTBEHHOT'O TIPOU3BOICTBA, IS
penieHus 3a1a4 npodecCHOHATBLHOMN ACSITEIBHOCTH

— aHAIM3HWPOBATh MpodeccHoHANbHBIC 33a7a4d, BBIOMPATh M HCIIOJIb30BATh MOIXOISIINE
HUT-TexHoorum.

Brnaoemy:

— HaBbIKaMU PabOTHI ¢ JekamuMu B ocHoBe U T-permenuit JaHHbIMU

— HaBBIKAMH TPUMCHECHHS COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX |
MHTEIJICKTYadbHBIX TEXHOJOTUH, WHCTPYMEHTAIBHBIX CPEACTB, B TOM 4YHCIIE
OTEUYECTBEHHOT'O MPOU3BOJICTBA, /IS PEIICHUs 3a/1a4 TPOPECCHOHATIBHON AESTEIHLHOCTH.

3. Kparkoe cogepxaHue I CUMIIMHBI
Pa3znea 1. BBenenue B nHpopManMOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa oIepallMOHHBIX CHUCTEM, NAKeThl MPUKIAIHBIX Iporpamm, Microsoft
Office. Knaccuukanus nporpamMmHbIX cpeacTB. CHUCTEMHOE M NPUKIAAHOE MPOrpaMMHOE
obecnieuenue [TK. O630p onepannonasix cuctem (OC). [Ipuniumnsr coznanus u coctas OC: sapo,
untepdeiic, napaiiBepel. Kpatkas xapaktepuctuka WINDOWS, wMoaynpHBIM nOpuHIUI
noctpoenusd. Cpena WINDOWS: okHa, ux 31meMeHTbI, paboTa B MHOTOOKOHHOM PEXHUME.

1.2. TekctoBslii penaktop WORD, peaakTopbl MaTeMaTHYECKHX U XUMUUECKUX (HOpMyJI.
Bo3smoxHocTH co3gaHusi 37eKTpoHHBIX mpeseHTauuil (Power point). Co3gaHue TOKyMEHTOB
pa3nn4HbIX (HopM (CTaHAAPTHBIX U HecTaHAApTHHIX). Co3/laHue U pelaKTUPOBAHHE TEKCTOBBIX
JIOKYMEHTOB C MAaTEMaTUYECKUMHU U XUMUYECKUMH (pOpMyIaMH.

1.3. Tabmuunslii nmporeccop EXCEL: 0030p, Tumbl U agpecanus sueek, popmar syeexk,
BCTpoeHHble (yHKUMHU, ¢opmatupoBanue Tabnun. EXCEL: Bo3MoxHOCTH TaGIMYHOTrO
pelakTopa M HUCHOJNb30BAaHUE €ro i pelleHus MHPOPMALMOHHBIX W WH)XXEHEPHBIX 3ajady.
[Toctpoenue rpauKOB U AUATPAMM.

1.4. EXCEL. Omepauuun c¢ wmaccuBamu. Pa3paboTka u peanuszanus NpocTeHIInX
QITOPUTMOB C HCIIOJIb30BAHMEM BO3MOXKHOCTEH peaakTopa (HaXOXKIAEHHE MaKCHUMaJbHOTO
(MUHUMAJIHOTO) 3JIEMEHTa BEKTOpa M MaTpUIlbl, HAXOXKICHHUE CYMMBI 3JIEMEHTOB BEKTOpa W
MaTpHIlbl, BBIYUCICHHE MATPUUYHBIX BBIpaKeHHi). PerieHune BBIUUCIUTENBHBIX 33434 C
ucnoinbszoBanueM Tabdauil. Pemenune CJIAY ¢ ucnonb3zoBaHrueM 0OpaTHOW MaTPUIIBI.

1.5. EXCEL [Iloctpoenue rpaduxkoB u pguarpamm. Pacder (yHKIMOHAIBHBIX
3aBUCUMOCTEH M TOCTpOEHHE TPaPUUIECKUX H300PAKEHHM C HMCTOJIB30BAaHUEM CTaHIAPTHBIX
¢ynkuuit EXCEL u mactepa @ynkuuii. [loctpoeHne moBepxHocTel ¢ UCIIOIb30BaHUEM MacTepa
nuarpamm. [loctpoeHne nuHuNA TpeHAaa.

Pa3nes 2. AnropuT™Mbl M OCHOBBI IpOrpaMMupoBanns Ha s3bike MATLAB.

2.1. Anroputmsl, Tumnbl anropuTMmoB. [loHsTHe anroputma u ero cpoiictBa. CrocoObl
3alMCH AIrOpUTMOB. MOJYIBHBIM NPUHLHUII TOCTPOEHUS AINTOPUTMOB M mporpamM. llaker
komnbioTepHoit marematuku MATLAB. XapakTepucTUKH S3BIKOB NPOTpaMMHPOBAHUS.
OBouonus M Kiaccu(UKanus S3bIKOB MIPOrpaMMUPOBAHUS, UMIIEPAaTUBHbIE, ()YHKIIMOHAIIBHBIE,
JIOTHYECKHE, OOBEKTHO-OPUEHTHUPOBAaHHBIE, UX KoMmMOuHauuu. [loHsTHS  TpaHCHALUH,
KOMIIWISILIMK, UHTEPIPETALUU, UX pa3iuuus. S3bIKM MporpaMMHpOBAHHUS BBICOKOTO YpPOBHS.
CTpyKTypHOE TIpOorpaMMHUpOBaHue, ero ocoO0eHHOCTH. (O030p TMaKeTOB KOMIIBIOTEPHOM
maremaruku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHoOBHBIE CTPYKTYpbl H MPHUHIHUIBI CTPYKTYPHOTO
IIPOrpaMMUPOBAHUS, WUIIOCTpanus. ba3oBble alropuTMHUYeCKMe KOHCTPYKLHHU (CIE€IO0BaHUE,
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BETBJICHHE, IIOBTOPEHME), UX peanu3anuu. Oneparopsl sA3bika nporpamMmMmupoBanuss MATLAB.
OcHoBHble pematenn (solvers) MATLAB nns peanusanuui BBIYHUCIUTEIBHBIX aJTOPUTMOB.
bubnmoreka crannapTHeIx QyHKIWmi Size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, numa2str, disp, printf.

2.3. Tloctpoenue rpadukoB (GyHKIUM OAHOW M JIBYX MEepeMEHHBIX. lcmoib3oBaHue
dbyakuumii  plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmicHue
rpauKOB(3aroJ0BKH, MOJIMUCH MO OCSM U TIp.).

2.4. Onepauuu HaJ MacCMBaMU: BEKTOpPaMHM M MaTPULIAMM - CIIOKEHUE, YMHOXEHHUE,
TpaHCIOHUPOBaHKE, oOpaleHue (inv), BEIYUCIEHNE HOPMBI (norm), panra (rank) u onpenenuTens
MaTpulibl (det ). AITOPUTMBI HAXOKICHHUS MAKCUMaJIbHOT0, MUHUMAJILHOTO 3JIEMEHTA B MacCHBE,
QITOPUTMBI COPTHPOBKH U UX peanu3anus (Harnpumep, Selection Sort).

Pa3znea 3. Uucnennsnie meroabl. Peanuzanns npocreiimmx ajaroputmosn B cpeae MATLAB.

3.1. YUucnenHsle METOMBI, XapaKTEPUCTUKA U MX OCOOECHHOCTH, MOHSTHE CXOAUMOCTH
METOJIa. DJIEMEHThl TEOPHUM MOTPEIIHOCTEeH, KIacCHU(pUKALUs MOTPEIIHOCTEH, aOCONMIOTHAs |
OTHOCHUTEJIbHAS [TOTPEIIHOCTb, TOHATHE PYHKIIMK HOPMbI. BBeIeHUE B CTAaTUCTUKY. AJITOPUTMBI
JUTSL CTATUCTHYECKO 00paboTku nH(GOpMalUU (BBIYUCIEHUE TOYSUHBIX U HHTEPBAIbHBIX OLIEHOK
pe3yapTaToOB M3MepsiemMoil BenumuuHbl), ux peanusanuu B [IKM MATLAB. Hcnons3oBanue
dbyHkmi min, max, median, var, polyfit, polyval.

3.2. Ilpubmmkenune ¢pynkuuii. MaTepnonsiuus MaorowieHamu. Kycounas HHTEpIOSIIHS
(crmaitH). Onenka norpemHocTd. @ynkuun MATLAB s pabotsl ¢ MHOrounenamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BorunciieHne ONpeAesIeHHbIX UHTErpajoB, aITOPUTMblI METO/IOB MPSAMOYTOJIbHUKOB,
Tpaneuuii 1 CUMIICOHA, OLIEHKA MOTrPEIIHOCTH METOJ0B. Peanusamnus aaropuTMOB UYHCIEHHBIX
METOJIOB BBIUMCIIEHHs OIpeNeleHHbIX HHTerpanoB B cpeae MATLAB, npumenenue
CTaHJapTHBIX PYHKLMH trapz, quad, integral

3.4. UccnenoBanue (GyHKIUM OJHOW NepeMeHHOH. PeleHne HeMMHEWHOro ypaBHEHHS
f(x)=0. Otrnenenue KOpHEW. ANTOPUTMBI YTOUHEHHUS KOPHS (METOJ TOJOBHUHHOIO JEJIEHUS,
HeroToHa, mpoctoit urepanuu). CpaBHUTENbHbIE XapaKTEPUCTHKHU. Peanuzaius aaropuTMoB B
cpene MATLAB no 610K- cxemam | ¢ UCTIOJIB30BaHUEM pelaTeseit roots, fzero.

3.5. Hccnenosanue ¢yHKMM oaHOM nepemeHHoil. Ilouck skcTpemyma (yHKIMH
BorunicnuTenbHble aNroOpuTMbl HaXOKJIEHUS JOKAJIBHBIX U IVIOOATBHBIX AKCTPEMYMOB (METOL
JIeNIeHUsT OTpe3Ka IOIoJIaM, METOJ 30JI0TOT0 CeUeHHs ), UX pealMu3alyu 1Mo OJOK- CXeMaM U ¢
ucnoip3oBanueM peuiarens fminbnd B cpene MATLAB.

Pa3nen 4. Komnbrorepusblie cetu. ba3pl 1aHHBIX.

4.1. KoMnbrOTEpHBIE CETU: TOMOJOIMM CETEH, UX XAPAaKTEPUCTUKH. TOIOJIOIMM CETel:
3Be3Hasl, MKWHHAs, KoybleBasd. CeTH 3aKphbITOTO THIA: JIOKAJIbHBIE U PACIpe/ie]IeHHbIE CETH,
KopropaTuBHble ceTH. IIporpaMMHO-TeXHHYECKOe obOecreueHue: ajpecalusi, orepaluoHHas
CHCTEMa, aJamnTephl, IpaiBephbl, MPOTOKOIBI (OCOOBIE S3BIKM, HAa KOTOPBIX OOMEHHBAIOTCS
uHopManuei KoMeoTepsl B cetu, Hanpumep, TCP, TCP/IP, UDP).

4.2. T'nobamsHble ceTr pasamuHoro maciiraba (WAN —Wide Area Net, MS Network,
Internet). Bo3moxunoctu cetn WuTepHer, Cucrema TenekoH(pepeHInil. DIeKTpOHHAs IOYTa.
Hoctyn x wuHbOpMaIMOHHBIM pecypcaMm. 3amurta wuH@opManuu. I[loHsTHe O€30MmacHOCTH
KOMITBIOTEPHON HH(OpMAIIMN: HAJEKHOCTh KOMITBIOTEPA, COXPAHHOCTh MAHHBIX, 3aIIUTa OT
BHECEHHUSI W3MEHEHUN HEYNOJHOMOYEHHbIMH S50 JMIIaMU, COXpAaHEHHE TailHbl MEPENUCKUA B
AIIEKTPOHHOM CETH AJITOPUTMBI 3aLUTHI HHMOPMAIIMU: METO/IbI 3aIIUThI, KOMITbIOTEPHBIE BUPYCHI
u 60prba ¢ HUMHU. MeTonpl peanu3aniy 3alIUThl UH(QOpPMALMU: MPOTPAMMHBIE, allllapaTHHIE,
OpraHU3alMOHHBIE.

4.3. Nudopmarmonnsie cuctembl. CHCTeMBI ympaBlieHUs OaHKamMu W 0a3aMu JTaHHBIX.
Pensiunonnas mozxens naHHbIX. CTPyKTypa 3amucd, METObl JocTyna K uHdopmanun. OoMeH
JTaHHBIMU ¢ ApYruMu npriokeHus M WINDOWS: TeKCTOBBIMU peakTOpaMH M JIEKTPOHHBIMU
TabJIUIIaMHU.
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4.4. Pemsuuonnas Oa3za manueix ACCESS. I'maBHOe OKHO, MEHIO KOMAaHJ, IIaHE/Ib
uHCTpyMeHTOB. CO3/1aHNE U OTKPBITHE 0a3bl JaHHBIX. BBOJ M pelak THPOBaHUE TAHHBIX B PEXKHME
TaOJIMIBI M pPEeKUME KOHCTpyKTOpa. (DOpMUpOBaHME 3alpoCOB. 3ampoChl MPOCTHIE U
MHOTOTa0JIMYHBIE, 3aPOCk ¢ yciaoBusiMu. Co3aaHue oT4eToB U (hopM. TEeXHOIOTHS peanr3aun
npocreimux 3aaau cpeacreamu CYBJl ACCESS.

4. O0beM AUCHMILVIMHBI M BUbI Y4eOHOH padoThl

Cemectp
. 1 cemectp
Bun yuebHoil paboTbl Axan | Actp.
3E
q, q,
O061mast Tpy10eMKOCTh TUCIHMIIHHBI 4 144 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHSL: 0,56 20 15
Jlexumu (JI) 0,11 4 3
[TpakTnueckue 3anstus (113) 0,22 8 6
Jlaboparopusie paboTsl (JIP) 0,22 8 6
CamocrositesbHasi padora (CP) 3,19 115 86,25
CaMOoCTOsATEIbHOC U3YICHHE PA3/ICIIOB TUCITUTITHHBI 3,19 86,25 | 86,25
JK3amMeH 0,25 9 6,75
KoHTakTHas camocTosTelbHas paboTa 0,4 0,3
0,25
CaMOCTOSATEIHbHO U3YICHHE PA3ICIIOB IUCITUTUIHHBI 8,6 6,45
Buj1 HTOroBOro KOHTPOJIS: OK3aMeH

AHHOTanus padoveil NPOrpaMMbl AU CHUIIIHHBI
«IIpoduabHoe nporpamMHoe obecnedeHue /sl pelieHus: 3aa4 npodgeccuoHaIbHOMN
AeATeJbHOCTH

1. Heap nucuMnIMHbI — O3HAKOMJIEHUE CTYJEHTOB C TEOPETUUECKUMH, ITPAKTUYECKHUMHU
Y METO/I0JIOTMYECKUMHU OCHOBaMH COBPEMEHHBIX HH(OPMAIIMOHHBIX cucTeM. B paMkax nsydeHus
JUCLHUIUIMHBL Y CTYAEHTOB (POPMUPYIOTCSI TEOPETUUECKUE 3HAHUS U MPAKTUYECKHE HABBIKH 10
MHCTPYMEHTAJIBHBIM CpEeACTBaM MporpaMmMHoro odecneueHus. CTyA€HThI U3y4aloT Ha MPAKTHUKE
BUIbI HTH(OPMAITMOHHBIX TEXHOJIOTUH.

3agaum AUCHMILVIMHBI — IPUOOpPETEHNE CTYAEHTaMU MIPOYHBIX TEOPETUUECKUX 3HAHUU U
NPAaKTUYECKUX HABBIKOB B 001aCTH MH()OPMAITMOHHBIX TEXHOJIOTHH.

2. B pe3yabTare u3yyeHus JMCHUIIMHBI 00yYaKOIIMIicCs JOIKEH:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-5.5; OIIK-6.1; OIIK-
6.2;

OIIK-6.3; OIIK-2.10; OTIK-4.11

B pe3ynbraTe 0OCBOGHUS TUCIUITIIMHBI CTYEHT JOJKEH:

3namo:

— TIIpOLeCChl, METOJIbl TMOHMCKa, cOopa, XpaHeHusa, o0OpaOOTKH, MpeICTaBICHHUS,
pacrpocTpaHeHHus HHPOPMAITUH U CITOCOOBI OCYIIIECTBICHUS TAKUX POIIECCOB U METOJIOB
(uH(pOpPMAIIMOHHBIE TEXHOJIOTHN)

— COBpPEMEHHBIE HHCTPYMEHTAJbHBIE CpEIbl, MPOTPAMMHO-TEXHUYECKHE IUIaTGOPMBI U
pOTrpaMMHBIE CPEJICTBA, B TOM YHCIIE OTE€YECTBEHHOT'O IPOU3BO/ICTBA, UCIIOIb3yEMBbIE JUIs
peleHus 3a1a4 IpopecCHOHATIBHOMN 1eATEIbHOCTH, U IPUHIIMIIBI UX paOOTBHI.

Ymems:

— BBIOMpaTh M MHCIOJIB30BATH COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHHUKAI[MOHHBIE |

MHTEJUICKTYaJIbHBIC TEXHOJIOTHH, HHCTPYMEHTAIBHBIE CPE/Ibl, IPOrPAMMHO-TEXHUYECKHE
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1aT(OpMBbI M IPOrPaMMHBIE CPEJICTBA, B TOM YHCIIE OTEUECTBEHHOTO TPOU3BOICTBA, IS
peleHus 3a1a4 NpopecCuoHaIbHOMN e TeNTbHOCTH

— aHaIM3MpOBaTh NMPO(ecCHOHANbHBIC 33/a4H, BHIOMpPATh M HCIOJIB30BATH IMOAXOJSAIINE
NT-TexHomoruu.
Braoemy:

—  HaBbIKaMM paloThI ¢ JexalumMu B ocHoBe U T-periennii naHHbIMU

— HaBbIKAMHM TPUMEHEHHUS COBPEMEHHBIX HWH(POPMALMOHHO-KOMMYHUKALMOHHBIX U

UHTEJUIEKTYaJbHbIX ~TEXHOJIOTUH, HWHCTPYMEHTAJIbHBIX CPEICTB, B TOM YHCIE

OTEYECTBEHHOT'O MPOMU3BOJICTBA, JJIs pEIIEHU 3a/1a4 MPO(PECCUOHATBHON IATEIIbHOCTH.
3. Kpartkoe cogep:xanue TUCHUILIHHBI
Pa3nen 1. IIKM Python u oco6eHHOCTH ero peanu3aluy VI pelieHUs pacYeTHBIX 3a/1a4 B
XMMHH ¥ XUMHYECKOH TeXHOJI0TMH

1.1.  OOBEeKTHO-OpMEHTHPOBAaHHBIA  S3BIK  MporpammupoBanusi  Python:  00630p.
Oco0eHHOCTH U CBOMCTBA 00BEKTHO-OpUeHTHpOBaHHOTO porpammupoBanus (OOII). Co3znanue
¥ CToJIb30BaHue qucTpuOyTuBa Anaconda. MadpacTpykTypsl Spyder, Jupiter, cTpykTypa si3bIka.
OCHOBHBIE CTPYKTYPbI IaHHBIX (CIIUCOK KOPTEX, OOBEKTHI) M ONEpaIlMM HaJl HUMU. AJITOPUTMBI.
OcHOBHBIE AITOPUTMUYECKHE KOHCTPYKLIUU (CII€I0BaHUE, BETBICHNE, LIUKIIbI) U UX pean3alus
B Python.

1.2. Beenenue B mporpaMMupoBanue Ha si3bike Python. CTpykTypa mporpaMmsl, OTCTYIIBI,
MOJyJIH, OnepaTopbl, GYHKIHUN (MMEHOBaHHbIE U aHOHMMHBIE), ocoOeHHOCTH. CTaHJapTHBIE U
HecTaHAapTHBIE (YHKIMU s3bika Python (oOmero HazHaueHHs, MareMaTHYecKhe, oOpaboTka
CTPOK, BBOJI/BBIBOI).

1.3. Pa3paboTka anropuTMoOB, MPOTPAMMHPOBAHUE M OTIaAKa mporpamm Ha Python (B
cpene Spyder). Ynpasnstonue konctpykuuu if, for, while.

1.4 O630p IpeAMETHO-OPUEHTUPOBAHHON OMOIMOTEKN Moaynei Python myis HaydHbIX 1
MH)XEHEPHBIX BbluucieHuit SciPy (Moxynu scipy u numpy, a Taxxke matplotlib), cpaBHeHue c
MATLAB. OcHoBHast cTpykTypa AaHHbIX NumPy [Uisl BEKTOPHBIX U MAaTPUYHBIX BBIYMCIECHUI
ndarray. OcoO€HHOCTH BBINIOJIHEHUs JEWCTBUII HaJ MaTpullaMu (CJIOKEHHE, BBIYUTAHMUE,
yYMHOXeHHe, oOpamienue) Ha s3bike Python. MHopmanmonnbie MaTpuuHble GyHKIIMM (HOpMa,
omnpenenurens, padr). Meroast ndarray — T, copy, shape, size, ndim u ap., uHIeKCHpoOBaHueE,
MaTpUYHOE MPOU3BeAeHUE U QYHKIIN MOyl numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

1.5 Tloctpoenue rpaduxoB Ha s3pike Python ¢ umcnonbp3oBanumem mopyins matplotlib.
dyuxkmmu  moxyms matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver.
YcTaHoBKa mapamMeTpoB U aHHOTHPOBaHUE IrpauKOB.

Pasznen 2. MeToabl BEIYUCIAUTEIbHON MaTeMaTHKH. OCHOBHBIE 3Tallbl PelICeHUs 32124 HA
IBM. Pemienue cuctem JIMHEHHBIX anredpandeckux ypapuenuii (CJIAY)

2.1. IIpsiMble ¥ UTEPAlMOHHBIE YHCIEHHBIE METO/bI. DJIEMEHTBI TEOPUH MOIPEIIHOCTEM.
[Tonsitue HOpMBI. OcobeHHOCTH MalMHHOM apudmeTuku (kpatkuil moBTop). OcobeHHOCTH
BBITMIOJTHEHUS AEUCTBUI HaJl MaTpHUIlaMH (CJIO’KE€HUE, BhIUMTAaHUE, YMHOKEHHE, oOpallleHne) Ha
s3bike Python, nHpoOpManroHHble MaTpu4HbIe QYHKIMH (HOPMa, ONPEICTUTENb, PaHT).

2.2. Pemenue cucreM nuHeHHBIX anreOpamdeckux ypaBHeHwit (CJIAY). IloctanoBka
3agaun. [lorpemHocTH. MeTonbl C HCHOJIB30BAaHMEM OOpaTHON MaTpUIl U METOJA MPOCTHIX
utepaunil. Pemenue CJIAY nHa sa3bike Python ¢ ucnonb3zoBanmem Moayneir numpy.linalg u
scipy.linalg. u pynkuwmii det, rank, inv, cond, norm, solve.

2.3. 0O630p Mmeronos pemenusi CJIAY. BeruncnurenbHas yCTOWYHMBOCTB, CXOAMMOCTH
MeTo10B. OOYCIIOBICHHOCTh CUCTEMBI JINHEHHBIX anredpandeckux ypaBaenuii (CJIAY) u uucio
00YCIIOBIICHHOCTH.

Pa3nean 3. O0padoTka pe3yJbTaTOB H3MepeHHus OAHOH BeanuuHbl. [Ipndankenne GyHkuun
MHOTOWIEHAMM C OJHOW He3aBMCHMMOIl mepeMeHHO#. PemieHue cucreM HeJMHEHHBIX
ypaBHenuii (CHY) yncjieHHbIME MeTOgaMH



106

3.1. Ob6paboTka 3KCIEPUMEHTAIBHBIX aHHBIX. TOYeUHbIE M WHTECPBAJIbHBIC OICHKHU.
Oynaknuu Python. Onpenenenne kpurepus CThroJeHTa

3.2. Ilpubnmxenne GyHKIUA. MeTONbl WHTEPIOSINA 3aBUCUMOCTEH ¢ OIHOM
HE3aBUCHUMOU niepeMeHHo. HTeposIMoHHbI MHOTOWIEH Jlarpamka, peanu3anus B Python.

3.3. Ilpubnmxenne GyHKIUA. MeToAbl aNmmpoOKCHUMAIMH 3aBUCHMOCTEH C OJHOM
HE3aBUCUMOH nepeMeHHoW. Meton HanMmeHbInx kBajapatoB (MHK). Ucnons3oBanue GyHkimit
Python nmns  ammpoxkcumanuu  u  MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

3.4.. AiropuTMBI METO/Ia IPOCTOM UTepanuu U Metoa HerotoHa - Padcona mist pemenust
CHY. CkopocTh CXOAMMOCTH, OIICHKH MOTrpemHOCTH. Peanm3arus metonoB B Python.

3.5. Meroauka WUCHONB30BaHUS pemiatened B MOAYNe scipy.optimize, (QyHKIUH
root_scalar, root.
Pa3znen 4. Pemenue 3a1a4 MHOrOMepHOH ONTUMHU3ALMHU YN CJIEHHBIMUA METOIAMHU. AHAJIN3 H
peuienue 1 depeHHATBHBIX YPABHEHUH YMCIeHHBIMUA METOIAMH

4.1. Knaccudpukanus 3agad ¥ METOJOB ONTHMH3AIUH. METOJ TpaJueHTHOTO CITYCKa.
Meton nedpopmupyemoro MHOrorpaniuka. Peanusanust metooB B Python.

4.2. Berpoennbie Metonbl SciPy. Beibop pemarens B Mozyse scipy.optimize BerpoeHHbie
metoab! SciPy, pyHkiuu minimize scalar, minimize.

4.3. AAIrOpuTMBI METOJIOB perieHus nuddhepeHIuanbHbIX ypaBHeHHH. Metoabl Diinepa u
ero moaudukanuu. Peanuzamus metonos B Python. Beibop pematens B Moayine scipy.integrate,
¢dbyskum solve ivp, solve bvp.

4. O0beM AUCHMILVIMHBI M BUJbI Y4eOHOH padoThl

Cemectp
. 2 cemect
Bun yue6HO# paboTh Axan | Actp.
3E
9. 9.
O0mas TPyA0eMKOCTh JMCIUILTHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,33 12 9
[IpakTuueckue 3anstus (I113) 0,11 4 3
JIaGoparopusbie padotsl (JIP) 0,22 8 6
CamocrosniTtesnnas pa6ora (CP) 1,67 60 45
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15
1,67
CamocCTOATeNbHO H3YYEeHHE Pa3/IesIOB TUCIUILIHHEI 59,8 | 44,85
Buj HTOroBOro KOHTpOJIs: 3auer

5.2 IucuuniauHbl 4acTH, GopMHpPyeMoil y4acTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUH
(o0s13aTesIbHBIE BAPMATHUBHbIE JUCIUNJIMHBI)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHbBI
«JIabopaTopHbIil NPAKTHKYM 110 OPraHUYECKOH XUMHUM

1 Heab AMCUMIUIMHBI — IPUOOPETEHUE CTYIEHTAMH OCHOBHBIX 3HAHHWI U HABBIKOB JUIS
OCYIIIECTBIICHUS] CHHTE3a OPraHUICCKUX BEIICCTB.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS T0JI5KeH:

Obaaoams cleqyomUMy KOMIETCHIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

VK-1.1; YK-1.4; YK-1.5.

3namo:

— TEXHHUKY 0€30MMaCHOCTH B JJaOOpaTOPUU OPTaHUYECKOU XUMUH;
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— MPUHIUIIBI 0€30MaCHOT0 00PAIEHUS C OPraHUYECKHUMH COSIMHEHUSIMU;

— METO/bl ¥ BUIbI XpoMaTorpaduu Ajs OnpeaeseHIs COCTaBa peakIIMOHHONW CMECH;

— TEOPETUYECKUE OCHOBBI CIIOCOOOB  BBIACICHUSA, OUMUCTKA U HWACHTU(DUKAIIH
OpPraHUYECKUX BEIECTB;

— 9KCIIEPUMEHTAILHBIE METO/IbI TIPOBEICHHS OPTraHUYECKUX PEAKIHH, MPOTEKAIOUINX 110
pa3IMYHbIM MEXaHU3MaM;

— OCHOBHBIE OOIIME METOAMKH B3aUMHON TpaHChOpMAIUU KJIAcCOB OpPraHMYECKHX
COCTUHEHUN.

Ymems:

— NPUMEHATh TEOPETUYECKHE 3HAHUS M HKCIEPHUMEHTAJIbHBIE METOJbl HMCCIIEJOBAHUS
OpPraHUYECKON XMMUU IPU PelIeHUH NpopeCcCHOHANbHBIX 3a/1a4;

— copmynupoBaTh npobdiaemMy u 000CHOBATH BHIOOpP MPUOOPOB U IKCIEPUMEHTAIBHBIX
METO/IOB MCCIIeIOBAHUS, TIOCTABUTD EJIM ¥ 33J]a49l M HAMETHTD IIYTH UX JTOCTH)KCHUS;

— CHHTE3UPOBATh COCIMHEHUS 110 TPETIOKEHHON METOTHKE;

— MPOBECTH BBIJCIICHUE 1 OYMCTKY CHHTE3MPOBAHHBIX BEIIECTB Ha OCHOBE TEOPETUYECKHUX
3HAHUU 10 OPTAaHUYECKOU XUMUU;

— BBIOMPATH PALIMOHAIBHBIN CTIOCO0 BBIICICHHS U OUUCTKUA OPTraHMYECKOTO COSTUHEHMUS;

— MPEACTaBIAThH JaHHbBIE JIA0OPATOPHOTO MCCIEAOBAHUS B BII€ TPAMOTHO 0(OPMIICHHBIX
METO/TUK;

— MPOBOJUTH AHAIM3 M KPUTHYECKU OICHUBATh IOJYyYEHHBIE SKCIIEPUMEHTAJIbHBIC
JaHHbIe, 0000IIaTh U JeNaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB;

— BBIOpaTh crioco0 MACHTH(PHUKAIIMYA OPTaHUIECKOTO COCTUHECHHS.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX KCIIEPUMEHTAIBHBIX METOJIOB OpPraHMYECKOW XMMHUU IS
pelIeHusi KOHKPETHBIX MCCIIeIOBATENbCKHX 3a/1a4;

— DKCIIEPUMEHTAIFHBIMU METOJAMH MTPOBEICHUSI OPraHMUECKUX CHHTE30B.

— OCHOBHBIMH METOJIaMH HJICHTH(PHUKAIINY OPTaHMYECKUX COCIMHEHUH

— MpreMaMu 00pabOTKH | BBIJICICHUS] CHHTE3UPOBAaHHBIX BEIIECTB;

— 3HaHUSMH OCHOBHBIX 3aKOHOB OpPraHWYECKOH XUMHUHM JUI  CcOJlepKaTeIbHOMN
MHTEPIPETAINHN TOTYIEHHBIX SKCIIEPUMEHTAIBHBIX PE3YIbTATOB.

3 Kpartkoe conep:kanue JMCIHHIITHHbI

Paszoen 1. «llpasuna u memoowvl pabomsi 8 1a60pamMopuU OP2AHUYECKOU XUMUUY

1.1  IlpaBuna 6e30macHOi paboThl B 1aOOPAaTOPUH OPraHUYECKOH XUMUH

be3omnacHele puemsl U npaBuia padoTkl B 1a00paToOpuy OpraHMueCcKON XUMHUU.

1.2 Meronsl paboThl B 1a00paTOPUN OPTaHUUECKON XUMUU

OOmme wmeroxpl pabOTBI B J1a0OpaToOpuu OpraHWdYeckod xuMmuH. HarpeBanwue.
Oxnaxnenue. [lepemerBanue.

1.3  JlaGoparopras mocyna, 000pyJI0BaHHE U IPHOOPHI

ITocyna, Hanbonee yacto mpumeHsiemas B Jiaboparopuu. [IpuGopsl 11t onpeneneHus
Temneparypsl miasiaeHus. Becol. Tepmomerp. PoTophslii ncnapurens. Pegpakromerp.

Pazoen 2. «Memoovl udenmughuxayuu, ouucmrku U BblOeIeHUS OPLAHUYECKUX
CcOeOUHeHUL»

1.1  Xpowmarorpadus

WNnentudukanuss  OpraHMYECKMX  BEMIECTB  IOCPEICTBOM  pPa3lMYHBIX  BHUJIOB
xpomarorpadpuu (TCX, xpomarorpadus Ha 6ymare, HoHooOMeHHast Xxpomatorpadus, BOXX).
[Tpumenenne TCX mnsa uaeHTUGUKAIIMNE OPTaHUYECKUX COCTUHEHUA. AJCOPOCHTHI U ITIOCHTHI,
ucnonszyembie B TCX. Boibop amoenta. ObnHapyxkenue BemiecTB. OOHapyXEHHE BEIIECTB.
Koaddumument ynepxxuanus. Koaddurment pacnpenenenus. Pabora ¢ kanmwuispamu.

1.2 MeTtobl OUMCTKH KUAKUX BellecTB. [leperonka
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OKcTpakuus, [Uisl H3BJIEUEHUS (BBIACJIEHUS) OpPraHUMYECKOrO BEIECTBA U3 BOJBI.
OKCTpakIMsl C TOMOLIbIO JEIUTEIbHOH BOPOHKH. BBICYIIMBaHME 3KCTPAKTOB OCYIIHUTENIEM.
[Teperonka. Buzpl neperonku (ppakimonHa, BakyyMHasi, IeperoHka ¢ napom, npu armochepHom
nasiieHuu). BeicymmBanue xuakocreid. Ocymmrenu. OnpeneneHue TeMnepaTypbl KUIEHUS U
ko dunuenta nperomienus. PpakunonHas neperonka. Padora ¢ ¢puibTpoBanbHO Oymaroii.
OTronka pacTBOpuTEIs.

1.3 Meroxbl OYMCTKH TBEPABIX BemecTB. [lepekpucrammmzanus

Mertozbl OUUCTKH TBEp/bIX BellecTB. Bo3ronka (cyonumanus). TemnepaTypa BO3TOHKH
U TeMmIeparypa IUIaBJICHUS, BO3TOHAIONIIETOCS BemlectBa. Ilpubop [UIsi  BO3TOHKH.
[Tepeocaxnenue. Ilepexpucramnmsanus. Dtamnsl nepekpuctaumsauuu. [logdop pactBopuresns.
Hacpimiennsnii pactBop. lopsiuee ¢unbprpoBanue, BakyymHas ¢uibTpanus. OnpexneneHue
TeMIIepaTyphbl I1aBjieHus. TeMneparypa MIaBIeHUs] CMELIAHHOM MPOOBbI.

Pazoen 3. «Cunmes opeanuueckux coeouneHui»

3.1  Cunressl

[enn u 3agaunm SKCIEPUMEHTa B OPraHUYECKOM CHHTe3e. TeopeThyecKue OCHOBBI
nponecca. Bwibop ycnoBuil peakuuu. Pacder cunresa. OOume mnpaBuia MOATOTOBKU U
npoBefeHus cuHre3a. TexHuka 6ezonacHoctu. [Ipubop st nposenenust cunresa. [Iposenenue
onbiTa. KoHTposnb 3a XxonoMm peakuuu. Borienenue, ounctka M aHamu3 npoaykra. CHUHTE3b
BELIECTB Pa3JIMYHBIX KJIACCOB OpPraHMYecKux coeauHeHuil. [IpoBeneHue sKcreprUMeEHTaIbHBIX
METO/I0B HCCIIeI0BaHUS PEAKIIUH.

[IpoBenenue peakuuii, IPOTEKAONIUX 110 MEXaHU3MAM:

- HyKJICO(UIILHOT'O 3aMEeILeHHs] — CHHTE3 TaJl0r€HaJIKaHOB,;

- HYKJICOQHJIFHOTO MPHUCOCTUHEHUSI — CHHTE3 CIOXKHBIX 3(UPOB KapOOHOBBIX KHCIIOT,
aMHJIOB KapOOHOBBIX KHCIIOT, a30TCO/IEPIKAIINX aIbJIETHIOB U KETOHOB;

- DJEKTPOQUIBHOTO 3aMEIICHHs B apoOMaTHYeCKOM psAIy — pEaKIUHd HUTPOBAHUSA,
OpoMHpOBaHUs, CyIb(UPOBAHMS;

- peakuuii AMa30TUPOBAHUS U A30COUYETAHMUS;

- peakuumil OKucieHHus (CHHTe3 aueroHa, 1,4-0eH30XWHOHA, OEH30HHOW KHUCIOTBHI) H
BOCCTAHOBJICHMS.

4 O0beM yueOHOH TUCUMILIHHBI.

O0beM TMCUMTLTHHBI
Buj yueOHoit padoThI Axan. | Actp.
3E
g, q,
O01mas Tpy10eMKOCTb IV CHUITTHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,22 8 6
JlaGopatopusbie padotsl (JIP) 0,22 8 6
CamocrosiTesibHas padoTa 4,78 172 129
KoHTakTHas camocTosTelbHas padoTa 478 0,2 0,15
CamocTosITeIbHOE M3YUECHHE Pa3/IeNIOB AUCIUILIMHBI ' 171,8 | 128,85
Buj1 MTOroBOro KOHTpOJIs: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMILIMHbBI
«Du3nYecKas XUMHS TYrOIJIABKMUX HEMETA/UINYECKUX U CHINKATHBIX MaTePUAJIOB»

1 Heab TUCHUIIHHBI — TIOTyYeHUE OOYYAIONIMMUCS TPEJCTABICHUNH O CTPYKTYype U
CBOMCTBAx TYrOIUIABKUX HEMETATMYCCKUX M CHIUKATHBIX MaTtepuaioB (THCM) B paznuyuHbIx
COCTOSIHUSIX; O (DM3HKO-XMMHYECKHX 3aKOHOMEPHOCTSX MIPOIECCOB, JIEKAIMUX B OCHOBE
TexHoNoruu noiydeHust pazmmuHbix THCM, u oOydeHwe MeTonuku paboThl ¢ HauboJjee
3HauuMbIMU B TexHosorusx THCM auarpamMmaMu cOCTOSTHUS.
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2 B pe3yabTaTe H3y4eHUs: AUCHUILINHBI 00y4aIOLIUICH JOJI/KEH:

Obnadoams cleayoIUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

VK-1.2, IIK-5.1, I[IK-5.2, [IK-5.3.

3namy:

— ocobenHoctn ctpoenus THCM B KpUCTaUIMYECKOM, CTEKIOOOpa3HOM,
BBICOKOJMCIIEPCHOM U KUJKOM COCTOSIHUH, B3aUMOCBSI3H CTPYKTYPbI U CBOMCTB MaTepHUAJIOB B
Pa3IMYHBIX COCTOSIHUSX, a TAKXKE MyTH yrnpasieHus coicreamu THCM;

— OCHOBHBIE TOJIOKEHUS yueHHUsi O (Da30BBIX PAaBHOBECHUSX U AMATPAMMAX COCTOSIHHS
paznununbix THCM, nexamux B OCHOBE pacueTa COCTaBOB TEXHUYECKUX CHIIMKATHBIX MPOIYKTOB
(KepaMUKH, BSOKYLIUX MaTepUATIOB, CTEKJIA U CUTAJLIOB);

— (U3MKO-XMMHUYECKHE OCHOBBl BAXKHEHUIIMX IPOIECCOB, MPOUCXOMSIINX IPH
BbICOKOTeMIeparypHoM cuHTese THCM (muccoumanusi, nperuapatanus, TBepAo(da3oBbie
peakiy, CIieKaHue, peKPUCTAITU3AIINS, TUIaBJICHHUE, KPUCTAJUIM3aIMs U3 PaCIlJIaBOB).

Ymems:

— TPOTHO3UPOBATh BIUSHUE PA3IUYHBIX ()AKTOPOB HA PABHOBECHUE B XUMHUYECKHUX
peaknusx;

— OIpeeNATh HANPaBICHHOCTh MPOIlecca B 3aJaHHBIX HAYaJIbHBIX YCIOBUSIX;

— yCTaHaBJIMBATh TPAaHUIBI O0JacTeld yCTOHYMBOCTH (a3 B OJHOKOMIIOHEHTHBIX H
OMHAPHBIX M TPEXKOMIIOHEHTHBIX CUCTEMaX;

—onpeacATh COCTaBbl COCYIICCTBYIOIIUX (1)213 B I'CTCPOrCHHLIX CUCTEMAX,
— IIPOTHO3UPOBATH BJIIMAHUC PA3JIINIHBIX Q)aKTOpOB Ha CKOPOCTDb ITponccca,

— MHCIOJIL30BAaTh 3HAHUA O CTPOCHHMU BCUICCTBA, IMPUPOAC XHMHYCCKOM CBS3H B
Pa3JIMUHBIX KjacCax XHMHUYCCKHUX COGI[I/IHCHI/Iﬁ JJIs1  IIOHMMaHUA CBOICTB MaTrcprajioB "
MCXaHU3Ma XUMHUYCCKUX NPOUCCCOB, MPOTCKAOIMIUX ITPU CUHTE3C THCM.

Braoemes:

- MGTOI[I/IKOI\/’I pa6OTBI C auarpamMMmaMu COCTOSAHUSA M YMETHb HMCIIOJIb30BaTh HX IJIAd
peIICHUA MPAKTHYCCKUX 3aJad CHJIMKATHOM TCXHOJIOTHH, BKJIXOYas BBI60p OIITUMAJIBHBIX
COCTAaBOB TCXHUYCCKUX MPOAYKTOB U OLICHKY IMapaMETpPOB (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX IIpOLECCOB;

— TCOPECTHUYCCKUMHU OCHOBAMU IIPOLECCOB CHUHTEC3a CHUIIMKATOB, BKJIHOYAd 3HAHHUA HX
MCXaHU3Ma, KHHCTUKHU U BIIMAHUA OCHOBHBIX TCXHOJIOTHYCCKUX IMApaMCTPOB HAa UX HAIIPABJICHUC,
CKOPOCTH M CTCIICHL 3aBCPIICHHOCTH,

— METOJIaMU W CPEJCTBAMH TEOPETHUYECKOTO M IKCHEPUMEHTAIBHOTO HWCCIICIOBAHUS
MIPOIIECCOB CHHTE3a, M3YYCHUS CBOWCTB CHJIMKATHBIX MATEPUAIOB B PA3IMYHBIX COCTOSHUSX
BEIIIeCTBA.

3 Kparkoe coaepxxanue JUCUMILIIHHbBI

Pazoen 1. Cunuxamul u opyzue myzoniagkue cOeOUHEeHUsA 8 paznudHblX COCMOAHUAX

1.1 Cunuxkamer u Opyzue my20niaékue COOUHEeHUsl 8 KPUCALIUYECKOM COCMOAHUU.
XuMuyeckasi CBsI3b B CHJIMKaTaXx M JApPyrue TYroIUIaBKUX coequHeHusx. Kiaccuduxamms
ckatoB. CTpyKTypa KPUCTALITMYCCKHX CHJIMKATOB M WX Kiaccupukamus. [lommmopdusm.
[Momutunusm. JledhekTsl KPHUCTAUIMYECKOW pEIIeTKU: TBEpHAble pacTBOPBI 3aMEIICHHS,
BHEJPCHUS W BBIYUTAHHS, TOUCUHBIC TeruioBble gedekTsl o [1loTTkn n dpeHkento; INHEeHHbIC
nedeKThl — KpaeBble 1 BUHTOBBIE TUCIOKAIIHH.

1.2. Pacnnasul cunuxamos.

Oco0eHHOCTH KHUIKOTO COCTOSIHUS U CTPOSHHE PACILIaBOB CHIIMKATOB. T€OpUU CTPOCHHUS
xuakocteid. OcCOOCHHOCTH U CBOMCTBA CUJIMKATHBIX PACIJIABOB

1.3. Cunuxamor 6 cmek1000pazHoOM COCMOAHUU.
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['unore3sr crpoeHust crekia. OCOOEHHOCTH CTEKIOOOPAa3HOTO COCTOSIHHS. Y CIIOBHS
oOpa3oBaHMs cTeKOJ. Buabl cTeKoa U UX CBOMCTBA.

1.4. Cunuxamul 8 6b1COKOOUCNEPCHOM COCMOAHUU.

Oco0OeHHOCTH CBOWMCTB BBICOKOAMCIIEPCHBIX CHUCTEM. Y CTOHYMBOCTH M KOATyJISLIHS
KOJUIOUJIHBIX CHJIMKaTHBIX cucteM. KoiouaHble CBOMCTBa KpeMmMHE3eMa, reidd KpPEeMHEBOU
KUCIOThl. CTPYKTYpHO-MEXaHHUUECKHE CBOMCTBA CHUJIIMKATHBIX BBICOKOAMCIIEPCHBIX CHUCTEM Ha
rpuMepax KpeMHerejiei U CUCTEMBbI «TJIMHA-BOJIaY.

Pazoen 2. Yuenue o pazosvix pagnosecusx u ouazpammvl COCMOAHUA CUTUKAMHBIX
cucmem

2.1. Ilpasuno ¢gpaz I'ub66ca. 3naueHne TuarpaMM COCTOSHUS ISl PEIICHUS TEXHUYECKHUX
3a/1a4 B TEXHOJIOTUHU CHJIMKATOB M JPYIMX TYTrOIUIABKUX COCIWHEHHUM, TEPMUHOJIOTHS, IPABUIIO
¢a3 ['nb6ca u ero mpumeHeHue mMpu padboTe ¢ AuarpaMMaMi COCTOSIHHsI. MeTobl TOCTpOeHUs
JUarpaMM COCTOSTHUSA

2.2. Jluacpammvl cocmosHusi OOHOKOMNOHEHMHbLIX cucmem. DIEMEHThl CTPOCHUS
OJTHOKOMIIOHEHTHBIX ~ JHarpaMM COCTOsiHUSA. Jluarpamma coctostHus — cuctembl  SiO2.
[Tonumopdubie MoaudUKaIIK KpeMHe3eMa - KBapll, TPUIUMUT, KPUCTOOAIIUT, XapaKTePUCTUKA
UX CTPYKTYpBhI U cBOWCTB. [locienoBareabHOCTh U CKOPOCTh (Pa30BBIX IPEBPAILIECHUN B CUCTEME
SiO2 u BAWsIHME MHUHEPATU3aTOPOB Ha 3THU MpeBpalicHus. V3MeHeHHe yaenbHOro obbema
Matepuana mpu (Ha3oBeix npeBpanicHusXx. OTKIOHEHHUS OT PAaBHOBECHBIX COCTOSTHUN B CHCTEME
SiO2. OcobOble pa3HOBUAHOCTH KpeMHe3eMa (KOICHT, KHUTHT, CTHIIOBHT, BOJOKHHCTBIN
KPEMHE3EeM) M YCIIOBHSI MX TOJIyUYeHHS U cBoicTBa. KBapiieBoe crekino. 3HaueHue cucteMbl SiO2
JUISL XUMHUH U TeXHoJIoruu cuinkatoB. Cucrembl MgO, Al203

2.3. luacpammovl cocmosanusi 08yXKomnoHeumuwix cucmem. OCHOBHBIC TUIIBI TUATPAMM,
ANIEMEHTHI UX CTPOCHHS W MpaBuia paboTel ¢ HUMU. [IpaBuio pelyara U ero NpuMeHEeHue IJis
KOJIMYECTBEHHBIX PACYETOB B JIByXKOMIIOHEHTHBIX CHCTEMaX.

Nuarpammel  coctostaust  cucteM  Nax0-SiOz, CaO-SiOz, Alb0s-SiOz, MgO-SiOo.
OC0OEHHOCTH ATHX CHCTEM M KpaTKas XapaKTEePUCTHKA CYIIECTBYIONIUX B HUX COCIWHEHUUN
(cunmuKaThl HATPUS, METACUIIMKAT KaJbIUs, JABYXKAIbIIMEBBIH CHUJIHMKAT U €r0 MOIUMOP(HU3M,
TPEXKaJIbIIUEBBIA CUIIMKAT, MYJUTUT, GOPCTEPUT, SHCTATUT). OTIpeiesieHre OCIeI0BATEIbHOCTH
(ha30BbIX MpEBpAIEHUI B TUX CUCTEMaX MPU U3MEHEHUHU TEMIEpaTyphl. 3HAUEHHUE CUCTEM IS
XUMHUU U TEXHOJIOTUU CUITUKATOB U JPYTUX TYTOIJIABKUX COCTUHEHUHN.

2.4 Jluacpammul cocmoanuss mpexkomnoneHmuvix cucmem. OCHOBHBIE THIIBI TUArPaMM,
9JEMEHTBl MX CTPOCHHMS M TpaBwia paboTel ¢ HUMU. M30TepMHUeCKHE CEUeHHUs |
MoJIMTepMHUUecKre paspesbl. [IprMeHeHne mpaBuia pelyara Ui KOJIMYECTBEHHBIX PAcueTOB B
TPEXKOMIIOHEHTHBIX CcHcTeMmax. Jlmarpammbl coctosiHusi cucteM Na0O-CaO-SiO,, CaO-
Al,O3Si02, MgO-Al,03-SiO2, MgO-CaO-SiO2. OcoOeHHOCTH JTHX CHCTEM U KpaTkas
XapaKTePUCTHKA CYIIECTBYIOIIUX B HUX COCAMHEHUN (IEBUTPUT, TEICHUT, AHOPTUT, IIMHUHEb,
KOPAUEPHT, candupuH, MOHTHYEIUIAT, MEPBUHHUT, OKEPMAHUT, TUOTICHI, TBEPABIC PAaCTBOPHI
TUX coeAuHeHui). OnpeneneHue MocieoBaTeIbHOCTH (a30BBIX MPEBPALICHUH B HATHX
CUCTEMax MPU U3MEHEHUH TeMIIepaTypbl. SHAYCHHUE CUCTEM JIJISI XUMUHU U TEXHOJIOTHU CHITUKATOB
U APYTUX TYTOIUIABKUX COEIUHEHUH.

Pa3zoen 3. @uzuko-xumuueckue ocHoebl npoyeccos npu cunmesze THCM

3.1. Juccoyuayusa. KoncTanTa paBHOBECHS, YIPYTOCTh AUCCOLMALIMKI U UX 3aBUCUMOCTh
OT TEMIIepaTyphI JUIsl KapOOHATOB, CY/Ib(ATOB U HUTPATOB, UCIIOJIH3YEMBIX B KAUECTBE CHIPHEBBIX
MaTEepUajIOB B TEXHOJOTUU CHIMKATOB U IPYTHX TYTOMJIABKUX MaTepHATIOB.

3.2. Jleecuopamayus. @opMbl CBS3U BOJBI B TBEP/BIX TEJIAX U €€ CTPYKTYPHOE COCTOSTHUE:!
KOHCTUTYIIMOHHAS,  KPUCTAIUTM3Al[MOHHAsE W  aJCOpOIMOHHAs  BoAa. | MIPOKCHIEI,
KPUCTAJJIOTUAPATHl TOCTOSIHHOTO W TEPEMEHHOI'0 COCTaBa, LIEONUTHI. MecioeBas BoJa B
JIMHUCTBIX MUHEpanax. GakTopsl, BIUSIOUIME HA Mpoliecc Aeruaparaiuu. [loBenenue BeiiecTs
U CTPYKTYpHBIE U3BMEHEHUS MIPU JeTUIpaTalui. JHTAIbINS JeTUIpaTaluu
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3.3. Teepooga3zosvie peakyuu. OOmME CBECHUS 1 3HAUSHUE T€TEPOreHHBIX PEAKIIUNA IS
TEXHOJIOTUU CHJIMKATHBIX U JPYTUX TYroIUIaBKUX MarepuanoB. Buabl u mexanusm auddysuu
pu TBEPI0(a30BBIX PEAKIUAX U CTAANH, TUMUTUPYIOIINE UX CKOPOCTh. CxeMbl 1u(y3nOHHBIX
IIPOLIECCOB Ha MPUMEPE HEKOTOPBIX peakluil B TBepAoM cocTossHuu. Teopusa Tammana-Xensaia.
Onucanue KMHETUKU TBEPIO0(a30BhIX PeaKLUi ¢ TOMOIIBIO pa3IMyHbIX Mojenell. OcoOeHHOCTH
peaKIMii B TBEPJOM COCTOSHUM U (DaKTOPBI, BIUSIOIINE HA UX CKOPOCTh. POJIb KUIKOM 1 ra30BOM
¢a3 mpu TBepr0]Pa30BhIX peakuusax. TepMoanHAMHUYECKas XapaKTEPUCTUKA PEaKIIUK B TBEPIOM
COCTOSIHUHU.

3.4. Cnexanue. CylHOCTb, NMPU3HAKU WM JABIDKYILAs CHUJla IIpolecca crekaHus. Bujel
cniekaHusa. MexanusMm TBepAodaszoBoro crekanus no @penkento u [Inunecy, MexaHu3M Jpyrux
BUJIOB CrieKaHus. PoJib KpUBU3HBI IOBEPXHOCTH Ha FPAHULIE pa3fielia «Iopa-TBEPIOE TEIO0» IIPU
CrieKaHUU. ['palueHT KOHIIEHTpalluu BaKaHCUI B TBepOM nopuctoM tene. Kuneruka nporecca
cnekanus. KoanecueHuus u KpuTepuanbHbld pasmep mnop no I'erysuny. Ponp Bszkoctu u
MIOBEPXHOCTHOT'O HATSKEHUS KUIKOH (a3bl MPH KUIAKOCTHOM clieKaHUH. PaKTOpPbI, BIUAIOLIMIE
Ha Ipoliecc clekaHus. BinusHue criekaHusi Ha CTPYKTYpY U CBOMCTBA CHJIMKATHBIX U JIPYIHX
TYTOIJIABKUX MaTEepHaJIOB.

3.5 Pexpucmannuzayus. CylHOCTb, MNPU3HAKUM U JABMXKYIIAas CHIa Ipolecca
pekpuctaM3anuu. IlepBuuHas M BTOpUYHAs peKpUcTaM3anus. MexaHu3M M KHHETHKa
npolecca pekpucramumzanuy. Cxema pocta 3epeH pu BTOPUYHON peKpucTain3anuu o bypke.
Posib KpUBH3HBI MMOBEPXHOCTH Ha I'paHMIIE COINPUKOCHOBEHHUS 3€pEH MPH PEKPUCTAIUIM3ALNY.
@DaxTophl, BIUSIOIMIME HA CKOPOCTh PEKPUCTAIUIN3ALNU, U €€ BIUSHUE HA MUKPOCTPYKTYpPY U
CBOWCTBA CWJIMKATHBIX M JPYTUX TYrOIUIABKMX MaTepHaJIOB.

3.6. Ilnaenenue. IlnaBnenue kak (a3oBelid mepexoj mepBoro pona. CTpyKTypHBIE
U3MEHEHHs Ipu IulaBieHuu. [IpenmnaBieHne u mpouecc KOONEpaTUBHOIO IO3HIIMOHHOIO
pasynopsiouenus. TemnepaTypa IUIaBJI€HUS U €€ CBSI3b C TEIUIOTON IJIaBJICHUS U U3MEHEHHEM
SHTponuu. BHyTpeHHME M BHeIIHHE (AaKTOPbI, BIMIIOIIME HA TEMIEpaTypy IUIaBIEHUS.
Tyromnaskue BemecTa. Crenuduka riaBiaeHUs] KPUCTAUIMUECKUX U aMOP(HBIX TE.

3.7. Kpucmannuzayus. OOGpa3oBaHME LEHTPOB KPUCTAJUIM3ALUN U POCT KPHUCTAJIIOB.
Oco0eHHOCTH U MEXaHU3M TOMOTE€HHOTO U FeTepOr€HHOI0 3apo/ibliieo0pa3oBaHusl HOBOH (ha3bl
B pacruiaBax. CKJIOHHOCTb pacIUIaBOB CHUJIMKAaTOB K IEPEOXJNAXKIACHHIO. MexaHu3m pocTa
KpUCTAJIJIOB B CHJIBHO M cJ1a00 MEpEeChIIeHHBIX paciiaBax. Ponb nedeKkToB kpucTamindeckon
peleTKy (JUCIoKalui) MpH pocTe KPUCTAIIOB. 3aBUCUMOCTh YUCIIa 00Pa3yIOIIUXCS LIEHTPOB
KpUCTAININ3allMU U JIMHEHHOW CKOPOCTH POCTa KPUCTAJUIOB OT CTENEHU IEPEOXJIAKICHUS.
Kpusbie Tammana. 3HaueHHe mpouecca KPUCTAIUIM3ALUM B TEXHOJOTMU CHUIIMKATOB U €ro
BJIMSIHUE HA CBOMCTBA TEXHUYECKUX ITPOJYKTOB.

4 O0beM yueOHOH TUCHHMILINHBI

. O0BeM TUCHUIIIHHBI
Buj yue6Hoii padoThl

3E Akan. 4. | Actp.u.

O01as TPyA10eMKOCTh TN CIUTIITHHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,66 24 18
Jlexnun 0,22 8 6
[Tpaktuyeckue 3austus (I13) 0,22 8 6
JlaGopatopusbie padotsl (JIP) 0,22 8 6
CamocrosiTejibHasi padoTa 5,34 192 146
KonTtakTHas camocTosiTenbHas paboTa 534 0,4 0,3
CaMOCTOSTETbHOE U3YUICHHE PA3/ICNIOB JUCITUTIIMHBI ' 191,6 145,7

Bua uTOroBoro KOHTpoJIsi 3adeT ¢ OLEHKOM
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AHHOTAaIUs padoyeil MporpaMMbl T CHHIJIHHBI
«TenjioBble MpoIECCHI M arperaThbl TYromjiaBKUX HEMETAJIMYECKUX U CHIIHKATHBIX
MaTepHaJIOB)

1 ey AMCHMIUIMHBI — 1aTh CTYJIEHTaM 3HaHUS 110 TEOPETUUECKUM OCHOBAM I'€HEpaluu
TEIUIa U TEIUIOBBIX IPOLECCOB, INPOTEKAIOIUX IPU MOJIYYCHHHM CUJIMKATHBIX MaTepUaloB U
U3JeNuil, a TaKkKe MPUHIUIAM pabOoThl, YCIOBHAM HKCIUTyaTalldid, OCHOBAM IMPOEKTUPOBAHUSI
TemioBbix arperatoB THCM.

2 B pesyabTaTe H3y4eHHUs] AUCHUILINHBI 00y4aI0IUICS T0JI/KEH:

Obnadamye cleayOMUMU KOMIIETCHIUAMHU ¥ HHAMKATOPAMH UX TOCTHXKEHUS:

VYK-2.1; YK-2.5; YK-2.8; I1IK-6.1; I[1K-6.2; I1K-6.3

3namy:

— TEOPETUYECKHE OCHOBBI OpPraHM3aLMU TEIUIOBOM OOpabOTKM B TEIUIOBBIX arperarax
THCM;

— NPUHIUIBI BBIOOpa U pacuera GpyTepoBok TemioBbix arperatoB THCM;

— TEOPETUYECKHE OCHOBBI IIPOLIECCa CYIIKH ChIPbEeBBIX MaTepuasioB U usaenuit THCM;

— KOHCTPYKILIMU U IPUHILIMIIBI pab0Thl OCHOBHBIX TeILI0BbIX arperaroB THCM u cymmiiok
JUISL CYLLIKH CHIPbS U U3JIEIHUH.

Ymems:

— OCYILECTBJIATH BHIOOp TEIIOBOM OOpa0OTKM M MCTOYHMKA TEIUIa JJIsi MPOHM3BOJCTBA
nmannoro suga THCM;

— MPOU3BOJIUTH BBIOOP KOHCTPYKLMHU TEIIOBOrO arperara ais npousBoactsa THCM u
OCYILECTBIISATh HEOOXOIUMbIE KOHCTPYKTUBHBIE U TEIJIOTEXHUYECKUE PACUETHI;

— BBIIIOJIHATD ¥ YATATh YEPTEKU OCHOBHBIX TEIUIOBBIX arperatos THCM;

— UCMOJIb30BATh CPEACTBA KOMITBIOTEPHOM IrpauKy A1 U3TOTOBJICHUS YEPTEXKEH.

Braoemy:

— 3HaHUAMH 00 S()PEKTUBHOCTH HCIOJI30BAHUSA M CIIOCO0AX IKOHOMHH TeIia TMpU
npousBoacTtBe THCM;

— 3HaHUSAMH 00 OCHOBHBIX (PU3MKO-XMMHUYECKUX MTpolLieccax, MPOUCXOISIIUX IPU CUHTE3€
THCM u ux cBsI3u ¢ IpoliecCaMy TETNI000OMEHa;

— 3HaAHUSIMU O COBPEMEHHOM TeIuloTeXHn4eckoMm obopynosanuu THCM;

— METOJIMKOW KOHCTPYKTHUBHBIX M TEIJIOTEXHUYECKHX PAacueTOB TEIJIOBBIX arperatoB
THCM

— KOHCTPYKIIMU ¥ IPUHIIUIIBI pab0Thl OCHOBHBIX TeIUIOBbIX arperaroB THCM u cymmiok
JUISL CYILIKH ChIPbS U U3JIEITHH.

3 Kpartkoe coaep:xaHue TUCUHMILIHUHBI

Pa3nea 1. OcHoBHBIE Iponecchl B TemoBbIx arperatax THCM

1.1. I'enepanys TEIUTOTHI B TEIJIOBBIX arperarax.

Buzbl TonnmBa 1 UX OCHOBHBIE XapaKTepUCTUKH. DU3NKO-XUMUYECKHE OCHOBBI IIPOLIECCA
ropenusi. CrocoObl U yCTpOMCTBa JIJIsl COKUTAHUS TBEPJIOTO, KUIKOTO U Ta3000pa3HOro TOTLIUBA.
Crioco0Obl reHepanyy TeIia C MOMOUIbIO 3JEKTpOodHEpruu. Buasl HarpeBarenelt ans meuei
COTPOTUBIICHUS: MaTeprabl, KOHCTPYKIIMH U YCIOBUS CIIY>KOBI

1. 2. JIBmKkeHME ra30BbIX IOTOKOB B TEIJIOBBIX arperaTax.

EcTtecTBeHHOE M MPUHYAUTEIHHOE JBH)KEHUE Ta30B, HAIMOPBI, CBA3b MEXJY HaIllOpaMHu.
ConpoTuBieHus NpH JIBMKEHUH T'a30BbIX MOTOKOB. [Ipucnocobnenus 1 nepemMenieHus razos.
Oco0EeHHOCTH IBI)KEHMSI Ta30BBIX TTOTOKOB B ycTaHOBKax THCM.

1.3. IIponecchl TEmI000MEHa M PEKUMBI PAa0OTHI TETIOBBIX arperaTos.

TenmooOMeHHBIE TIpOIIECCHl MPHU TEIIOBOM 00paboTke B meuyax u cymuiakax THCM.
Buemmnuit um BHyTpeHHuH TemooOMeH, kputepuii BUO. KoHBeKTHUBHBIN pexuM pabOTHI
TEIJIOBBIX arperaToB. AHanu3 ypaBHeHUs HproToHa. PaguannoHHbIi pexxuM paboThl TEIIOBBIX
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arperatoB. AHanmu3 ypaBHeHus Credana-bonbimana. Pa3HOBHIHOCTH — paaualimiOHHOTO
TEII000MEHa: paBHOMEPHO paclpeeIeHHbIH, HalpaBIeHHbIN, KOCBEHHBIH.

1.4. TIpoGnembl TETION30JISAIUY TP PabOTe TEIIOBBIX arperaTos.

I'opsuee u xonopHoe oxnaxzaeHue. TpeOoBaHus Kk (yrepoBke, MoadOp M pacueT
3pPeKTUBHON TeruioBoW u30isAMU. OTHEYHNOpHBIE U TEMJIOW3OJISLMOHHBIE MaTepHalbl,
UCMOJIb3yeMble MPU KOHCTpyMpoBaHUM TeraoBbix arperatoB THCM. Meronuka coctaBiieHUs
TEIUIOBBIX OanaHcoB TemoBbIX arperatoB THCM.

Pa3znen 2. Cymiuiiku M TeIJIOBble PesKUMbI HX Pa00ThI

2.1. Teopernyeckue OCHOBBI ITPOLIECCA CYIIKH.

3akoH JlanbToHa. BHemHsAs u BHyTpeHH:s n1uddy3us Biarv, 3aBUCUMOCTb OT CTPYKTYPBI
MaTepuaia, COCTOSIHUSI Bjaru U napaMeTpoB TerioHocuTens. KuHeTrnka cyniku, nepuo/sl CyIIKH.
MexaHnu3mbl ~ IepeMellleHHsl  BJark B IPOLIECCe  CYIIKHU:  BIAronpoBOJHOCTb U
TEPMOBJIArOIIPOBOJAHOCTh. YCajKa MaTepuaia, BIUSHUE Pa3IMYHbIX (AKTOPOB HA BEIUUHUHY
yCcaJOo4yHbIX HamnpspkeHU. [IOBEpXHOCTHBIM M KPUTHMYECKUH TI'pajiMeHT BIIAXKHOCTH, BIHMSHHE
apaMeTpoOB TEIUIOHOCUTENS Ha MPOLECC CYIKHA. IHTEHCHBHOCTD CYIIKH, BEIOOP ONTHUMAIBHOTO
peKuMa CyILIKU U3ETUi

2.2.  KoHCTpYKIMHU W MPHUHIUITBI PA0OTHI CYIIMIIOK JUIS CYIIKH CHIPHEBBIX MaTEpPHAIOB
W N3NNI

CriocoObl CyImIKM B 3aBHCHMOCTH OT YCJIOBHH TeriooOMeHa, 00JIaCTH TPUMEHEHHUS B
CYUIMJIKaX Ppa3IU4HOro Ha3HaueHHs. KOHBEKTHBHas CyIIKa MEJIKOKYCKOBBIX M CBIIY4HX
MaTepuaioB. PanuanuoHHas cymka M3AeNud, OpraHu3anus pajMallMOHHONW  CYIIKH
KpYIHOraOapuUTHBIX U3JeNUN ClI0KHON (popMbl. CrIOCOOBI NIEKTPOCYLIKU. DIEKTPOKOHTAKTHAS
CyIIKa KpPYIMHOTAO0APUTHBIX W3/CIHHA, CyIIKa TOKAaMH BBICOKOW uacToThl. Kiaccmbukarus
CYILIMJIOK, TPeOOBaHUS K CYLIMIIKaM Pa3IMYHOr0 Ha3HaueHHs. KOHCTpYKIIMU U MPUHLUI paboThI
OapabaHHOM CYIIMIIKU 7S CYILIKH MEJIKOKYCKOBBIX MaTepUasoB, IEHTOYHAs CYIINJIKA JUIs CYILIKH
I'PaHYJIMPOBAHHOTO ChIpbsi. KOHCTpyKIMS W OpUHIMN pabOThl NMHEBMATHMYECKOW CYIIMIIKU:
COBMellleHuE ApoOIeHUs, ToMoJIa U CyIIKU. KOHCTpYKIMS M IpUHLUI PaOOThI paclbUTUTEIbHON
cymiki. CyInuiIKy AJIs CYIIKH U3AEIMI KEPaMUUECKON TEXHOJIIOTHH: KOHCTPYKLIHS U IPUHIIMIT
paboThl KAMEPHOM CYIIMIIKY NEPUOANYECKOTO AEUCTBUS, TYHHEIbHBIX U KOHBEHEPHBIX CYIIMIIOK
HENPEPBIBHOTO JE€HCTBUsI. Pa3HOBHIHOCTH KOHBEHEPHBIX CYIIMJIOK B 3aBUCHUMOCTH OT BHJA
1563 (05078

Pa3nea 3. TenuioBbie arperarsl 1JIsl 005KMra KepaMU4eCKUX M3/ e il

3.1. OcHoBHbIE (PU3UKO-XUMUYECKHE NPOLECCHl, MPOUCXOJAIIME TpPU TEIIOBON
00paboTKe U MX BIMSHHME HA OpraHM3aLUIo npolecca ookura. Cajgka KepaMMUECKUX U3/IEIHUN B
1eyb, IUIOTHOCTb CAJKU U €€ BIUSHHE Ha PABHOMEPHOCTh 00XKHUIa M MPOU3BOAUTENBHOCTD MEYH,
criocoObI canku. Knaccudukarus neyeit.

3.2. Ileun mepuomnuueckoro AeicTBUS. ['OpHBI, KOJBLEBBIE, KAMEPHBIE C BBIKATHBIM
nonoM, Koncrpykuusi, mpuHuun padboTsl U 00J1aCTH IPUMEHEHUSI.

3.3. TyHHebHBIE T€YX OTKPBITOrO MIaMeH!. KoHCTpyKkius, mpuHIUI paboThl, ABHKEHUE
ra3oBpIX IIOTOKOB U OpraHu3alusi TUAPABIMYECKOrO pexuma. TyHHeIbHbIE TMe4Yd IS
ckopoctHoro oboxwura (ITAC), ocobeHHOCTH KOHCTPYKIIMH U TPUHIIMIT PAOOTHI.

3.4. Mydenbuble 1 KoHBelepHbIe neun. [IpuHImn paboTel 1 0COOEHHOCTH KOHCTPYKIIHH.
TenmooOMeH B MydenbHBIX Ieyax, TpeOOBaHHMS K Marepuansy M KOHCTPYKIMS Mydens.
Oco0OeHHOCTH KOHCTPYKIIMM M 00JaCTh MPUMEHEHHUs KOHBEHEpHBIX Iedeil, MHOrOKaHaJbHbIE
MEYH.

3.5. Omnexrtpuueckue mneud. TpeOoBaHHs K MaTepuaiqy HarpeBareisi, OCOOCHHOCTH
KOHCTPYKLIMHU U OpraHu3aIiuy o0xxura. BeicokoTemiiepaTypHble 2JIEKTpUYECKUE TIeUH A1 00KHTra
M3AEIUN TEXHUYECKON KEpaMUKHU

Pa3nea 4. TenuioBble arperarbl CTeKO0JbHONH T€XHOJIOTHH

4.1. Kiaccudukammst cTeknoBapeHHbIX medeid. [Iporeccel, NPOUCXOAAIINE TIpH
TEpMOOOpabOTKE CTEKONbHOM muXThl. Kiaccupukanus crekjIoBapeHHBIX Teueil. Bribop



114

KOHCTPYKLIMU CTEKJIOBAapEHHOW IME4YM B 3aBUCHMOCTH OT COCTaBa CTEKJIa, BUAA M CIOco0a
BbIPAOOTKH CTEKIOU3EIH.

4.2 Tleun nepuoaunueckoro AeicTBus. KoOHCTpyKIUS U NPUHIMI AEHCTBUS TOPLIKOBBIX
ne4yel IEpUOAMYECKOTrO [JeHCTBUA. Bapka cTekiaa B TOPIIKOBBIX Iledax. BaHHbIE meun
MEPUOJNYECKOTO AEUCTBUS

4.3. Ileun HenpepbIBHOTO NeUCTBUA. KOHCTPpYKIMS M IPUHLUIN JCHCTBUSA BaHHBIX NeUe
HenpepbiBHOTO neiictBud. Kimaccudukamus, oOmue 37eMeHThl KOHCTpYKUuU. KoHCTpykuuu u
IPUHLMI JEHCTBUS THUIIOBBIX II€YEH HENPEPBIBHOTO ACUCTBHS Ul MPOM3BOACTBA CTEKIA U
crexyion3enuii. CpaBHeHHE pa3HBIX TUIIOB Te4Yeil Mo TemmoBod sddexTuBHOCTH. [Iporeccs
TEII000MEHa M BapKa CTEKJIa B BAHHBIX [1€4aX HENPEPHIBHOIO NEHCTBHUS.

4.4. Dnextpuueckue rmeuyd. Mcnonb3oBaHUWE SIEKTPOIHEPTHUU JI BapKO CTEKJa.
OJeKTpUYecKre MeYu NepruogUUEcKOro U HEPEephIBHOTO JeUCTBUS, TPEOOBAHUS K 3JIEKTPOAAM.
["a303nekTpuyeckue nevu.

4.5. BcnomorarenpHble II€YM CTEKOJBHOM TexHojoruu. Ileum mims omkura crexkia u
CTEKJIOM3ACTIHA, TIeuu ISt 3aKanku. [leun s ¢pro3uHra.

Pazgen S. TenoBblie arperarsl i NPOU3BOACTBA BAKYLIUX MATEePUAI0B

5.1. Ilpouecc oOpa3oBaHus KIMHKEpa B NEYHBIX arperarax. MoKpbIi U Cyxoi crnoco0
IIPOU3BOJICTBA LIEMEHTHOIO KJIMHKEpa. MOU3HKO-XMMHUYECKHE IPOLECCHI, MPOTEKAOLIUE IIPU
00XUre ChIPEBOM CMECH U TEIIOTEXHUYECKHE XapaKTEPUCTHUKU OCHOBHBIX TEXHOJIOIMUECKUX
30H IIEYHOT'O arperara.

5.2. Tleun wmokporo cmnocoba mpousBojacTBa. KOHCTpYKIMS M HOpUHUMI pPabOThI
BpalarmoIuxcsd Imeuyeil Mokporo cmocoba mpousBoactBa. Ilpomecchl TemnooOMeHa BO
BpAIIAIOIIEHCs IeYd MOKPOTO CIocoda MpOW3BOACTBA, MyTH MHTEHCH(HKAINKA KOHBEKTUBHOU
TEIUIONEPEIadH.

5.3. Ileunsle arperatsl cyxoro croco6a rnpousBojicTBa. KoHCTpyKIMM ¥ MPUHILINI paObOTHI
3aMeYHbIX TeMI000MEeHHUKOB. KOHCTPYKIIMY U MPUHIUIT pabOThl peaKTOPOB-IeKapOOHNU3aTOPOB.

5.4. XonoaunpHUKY KIMHKepa. KOHCTpYKIIMM U TEIIOTEXHUYECKHE OCOOEHHOCTH padOThI
XOJIOMJIBHUKOB KJIIMHKEPA IIEYHBIX arperaTtoB AJIs IPOU3BOJCTBA LIEMEHTHOTO KIMHKEPA.

5.5. JIpyrue yCTaHOBKM LIEMEHTHOW TEXHOJOTMH. KOHCTpyKIMS M NPUHLUI JACUCTBUS
IIAXTHBIX ME€Yel U Me4Yel KUIIALIETO CJIOS JUIs MPOU3BOJCTBA U3BECTU. | MTICOBAPOUYHBIE KOTIIBI,
YCTaHOBKHM COBMECTHOTO IOMOJIA U 00XKHTa (CYIIIKH) CHIPHEBBIX MATEPUAJIOB.

Pa3nea 6. KypcoBoe npoexTupoBanue

6.1. KoHCTpYKTHBHBIN U TEIUIOBOM pacueT NpOeKTUPYEMOro TEIUIOBOTO arperaTa. pacyeT
TOpPEHUS TOIUIMBA; PAcyYeT NPOU3BOJUTEIBHOCTH M OCHOBHBIX Pa3MEpOB TEIUIOBOIO arperara;
TEIUIOBOM OajaHC TEMJIOBOTO arperara; pacueT v MoJi00p BEHTHIIATOPOB U IBIMOCOCOB.

6.2. I'pacduueckas yacth: qBa nucra popmata A-1.

4. O0beM y4eOHOH JUCHUIIMHBI

Beero Cemectp
Bun yuebHo# paboThI 9 A
3E Axan. 3E Axag. 3E Axan.

q, q, q,
OO6m1ast TpyA0EMKOCTh TUCIUTUIHHBI 4 144 3 108 1 36
KonTakTHasi padoTa — ayIuTOpHbIE 0,33 1 0,22 8 0.11 4
3aHATHA:
Jlexun 0,11 4 0,11 4 - -
[Tpaktrueckue 3ansatus (113, KIT) 0,22 8 0,11 4 0,11 4
CamocrosiTejibHasi pa6oTa 3,42 123 2,52 91 0,9 32
KoHTtakTHas camocTosTenbHas pabota 0,4 - 0,4
CamocTosaTenbHOe U3YUYeHUE pa3/iesioB 3,42 122.6 2,52 91 0,9 316
IACIATUTNHEI
Buabl KOHTPOJIA:
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KypcoBoii npoekt - - + +
IK3aMeH 0,25 9 0,25 9 - -
KonTaktHas paboTa — mpOMEKyTOYHAS 86 86 i
aTTecTalus 0,25 ' 0,25 ' -
[ToaroToBKa K 9K3aMEHY. 0,4 0,4 -
Bua uToroBoro KOHTpoOJIst JK3aMeH Kypcosoit
NMPOEKT
Beero Cemectp
Bun yuebHO# paboTh 9 A
3E Actp. 3E AcTp. 3E Actp.
q, q, T,
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 4 108 3 81 1 27
KonrakTHasi paboTa — ayAuTOpPHBIE 0,33 9 0,22 6 0,11 3
3aHATHA:
Jlekuun 0,11 3 0,11 3 - -
[Tpaktuueckue 3austus (113, KIT) 0,22 6 0,11 3 0,11 3
CamocTrosiTesbHasi padora 3,42 | 92,25 | 2,52 | 68,25 0,9 24
KoHTakTHas camocTosiTellbHas paboTa 0,3 - 0,3
CaMocTosTenbHOE N3yUeHUE Pa3/IeioB 3,42 91,95 2,52 68.25 0,9 237
JUCLIUIUINHBI
Bujabl KOHTpOJIS:
Kypcosoii nmpoekt - - + +
JK3aMeH 0,25 6,75 0,25 6,75 - -
KonTaktHas paboTa — mpoMeKyTOYHAs i
aTTecTalus 0,25 6,45 0,25 6,45 -
[ToaroToBka K 3K3aMeHY. 0,3 0,3 -
Buja nToroBoro KOHTpoJst IK3aMeH Kypcosoii
NMPOEKT

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
"MaTepuaJioBeeHle B TEXHOJIOTMH TYTOMJIABKUX HEMETAINYECKHUX H
CHJIMKATHBIX MaTepHaJIoB"

1. Heap aucuMnjaMHbl — OPUOOpETEHUE CTyJIEHTaAaMH 3HAaHUN, HEOOXOTUMBIX JUIs
CaMOCTOSITEJIFHOTO PEIIEHUs] BONPOCOB, CBS3aHHBIX C BHIOOPOM MaTepHaoOB 00OPYAOBaHUS
MIPOU3BOJCTBA TYIOIUIABKMX HEMETAUIMYECKUX W CHJIMKATHBIX MaTepHalIOB, a TakKke
HKOHOMHUYECKUX U IKOJIOTHYECKHX (PaKTOPOB.

2. B pe3ysbTare n3yueHus AMCUMIIJIMHBI 00y4AIOLIUIACH JOJIKEH:

Obnadamye cleAyOMKUMI KOMIIETCHIIMAMHU ¥ UHAMKATOPAMH UX TOCTH)KEHUS:

VK-2.2; YK-2.4; YK-2.10; TIK-2.1; TIK-2.2; T1K-2.3.

3uamo:

- KJIacCU(UKAIMIO, CTPYKTYpYy, COCTaB M CBOMCTBA MAaTEpUAIOB, HCIOJIb3YEMBIX, B
YaCTHOCTH, B TCXHOJOTHAX TYTOINIABKUX HEMCTANIMYCCKUX U CUITMKATHBIX MaTCpI/IaJ'IOB;

- MapKUpOBKY MaTEpHUAJIOB, UCIOJIb3yEMbIX, B YACTHOCTH, B TEXHOJIOTUSAX TYTOILIaBKUX
HEMETATIMYECKUX M CHIIMKATHBIX MAaTepHAJIOB, [0 POCCUNCKUM CTaHAApTaM;

- OCHOBHBIC KOHCTPYKLUMOHHBIE MW (YHKIMOHAIbHbIE  MaTepHuajibl MPOU3BOJCTBA
TYTOIUIABKMX HEMETAIUIMYECKUX M CHIIMKATHBIX MATEPUAJIOB;

Ymemu:
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- paIlMOHAIBHO MOA00PATh KOHCTPYKIIMOHHBIA MaTepUal Isi XHMUKO-TEXHOJIOTHYECKOTO
nporecca (peakropa, ammapara, MallMHbI) € YY€TOM METOJOB 3allUThl OT BO3MOKHOIO
BO3JICHCTBUS TEXHOJIOTUYECKON Cpelbl;

Braoemy:

- METOJAaMHU OIpEACICHUs CBOMCTB MAaTEpHalIOB, MWCIOJIb3YEMBIX, B YacTHOCTH, B
TEXHOJIOTUAX TYIrOIUNIaBKUX HEMETAJINIMYCCKUX U CUJIMKATHBIX MaTepI/IaJIOB;

- JAHHBIMM JUISl TIPUHATUS KOHKPETHBIX TEXHHWYECKHMX peIIeHUl npu pa3paboTke
TCXHOJIOTHYCCKUX MPOHCCCOB MPOU3BOJACTBA TYTOIUIABKUX HEMETAUIMYECKUX W CHIIMKATHBIX
MaTepHaoB ¢ TOYKH 3pEHUsI TEXHUKO-3KOHOMUYECKOH 3((hEeKTUBHOCTH.

3. KpaTkoe coaep:kaHue TUCHHUIINHBI

Pa3znes 1. BBenenne. @U3MKO-XUMHUYECKHE OCHOBbI MaTepuaJiOBeleHUsI

MarepuanoBe/ieHue Kak Hayka: IeNid, 3aJa4d W 3HAuYeHHe JUCHUIUIMHBL OOomme
TpeOOBaHus, NPEIbABISIEMbIE K MaTepUanaM B 3aBUCUMOCTH OT YCJIOBUM HCIOJIb30BAHUS WU
sKcIuTyaTanuu. Pa3BuTue Hayku o Marepuanax. Poiib pycCKHMX YYEHBIX B pPa3BUTUU HAyKH.
JlocTrkeHus B 006JacTu CO37jaHNsI HOBBIX MaTepPHAaJIOB, TEXHUKO-3KOHOMHUYecKast 3(h(HEeKTHBHOCTh
UX NpPUMEHEHHS. 3HAYEHHE MATEpUajoB B Pa3BUTHH XUMHUKO-TEXHOJIOIMYECKUX MPOLIECCOB U
obecrnieueHnu ux 0€30MacHOCTH.

OcCHOBHBIE ITOHATHS O CTPOCHUH, CTPYKTYPE U CBOMCTBAX MaTepraioB. MeTo1bl U3y4eHHUsI
CTPYKTYPBI U CBOMCTB MaTepHaJIOB.

Crpoenune marepuasioB. OCHOBHBIE TUIIBI KpUCTaIM4YecKuX peuietok. Knaccuduxamms
KPUCTAJJIOB 10 THUIAM CBSI3U. AHHU30TpONMUS CBOMCTB KpucTauioB. CTpOeHHE peaabHBIX
KpucTawioB. JleeKThl pealbHbIX KPUCTAIJIOB M X BIIMSHHIE HA CBOWCTBA METAJIOB M CILJIABOB.
CpoiictBa mucnokanuid. JlpuarpamMma «IOTHOCTb Je(EKTOB-IPOYHOCTbY». Kpucrammmzauus
MeTalioB M ciaBoB.  CamompousBosibHas — Kpuctaymzauus.  HecamompousBosbHas
KpUcTalu3anus. AMopgHble MaTepuanbl. AJJIOTPONUYECKHE PEBPALLCHNS METAJIIOB.

CsoiicTBa matepuanos. [lokazarenu cBoiicts. Kitaccugukanus cBoiicts. Mexannueckue,
¢du3nyeckrne, XUMHUYECKUE, HKCIUTyaTAal[MOHHBbIE M TEXHOJOTHYECKHE CBONCTBA MaTepHaloB.
[ToxazaTrenn MeXaHMYECKUX CBOWCTB, OIpenesieMble MpPU CTAaTUYECKHUX MCIBITAHUSIX Ha
pacTsbkeHue u u3ru0. Metoipl onpeesieHus TBepAOCTH MaTepuaioB. [Toka3aTenn MexaHMUeCKuX
CBOICTB, omnpeenseMble NPy AMHAMUYECKUX U HUKINYECKUX UCIBITAHUSX.

OcHOBBI TeOopuM CIUIABOB. /lnarpaMmbl COCTOSHMSI CILUIAaBOB. T€pMUHBI M ONpEAEICHUS.
Jlnarpammbl — «cocTaB-cBONCTBO». Pa30BbIil COCTaB CIJIABOB. 3aBUCUMOCTh MEK/y CBONCTBAMU
CIUIaBOB U THUNIOM auarpammsl coctostHus. [Ipasuno H.C. KypHakosa.

Paznes 2. Merajsimyeckne MaTepuaJibl

Xene3o u crutaBsl Ha ero ocHoBe. Cranu M uyyryHbl. JKene3oyraepoaucTbie CIUIABBI.
CTpyKTypHI CIJIaBOB Ke€1€30-yraepo. JluarpaMMbl COCTOSIHUS XKeJle30-1eMeHTUT. KOMIOHEHTHI,
(a3bl U CTPYKTYpHBIE COCTABISIOINE CTaJeH U OeJIbIX YYT'YHOB.

KoHcTpyKInoHHBIE METAIITNYECKHE MaTepHalibl. Y TIIEPOAUCThIE U JIETUPOBAHHBIE CTAJIH.
Knaccugukarus craneid, onpenesreHue MOHATUS KadecTBa CTalM (TpeOOBaHUS K KadyecTBY).
BnusiHue yriieposia U MOCTOSHHBIX (TEXHOJOTHYECKHX) MpUMecel Ha KadeCTBO CTaJId, METOJIbI
yAy4IIeHUs KadyecTBa cCTanu (TOBBIICHHE €€ KOHCTPYKIMOHHOM TpPOYHOCTH). BrusHue
JETUPYIOIUX 3JIEMEHTOB Ha CBOMCTBA cranu. KoHCTpyknmoHHBIE cTanu. MHCTpyMeHTanbHbIE
cranmu. Kimaccugukanust yriiepoAucThIX U JETUPOBAHHBIX cTanell. MapkupoBka crayieit UyryHbl
u TBepable crutaBel. CBOWMCTBA M Ha3HadeHUe uyryHa. [Iporecc rpadpuruzanuu. YyryHsl cepeole,
Oenble, KOBKHE, BBICOKOIIPOYHBIE, UX CBOMCTBA, 00J1aCTh MPUMEHEHH S, MApKUPOBKA.

Tepmuueckas o6paborka. Teopus M MmpakTHKa TEPMHUYECKOW M XMMHMKO-TEPMHUYECKOMN
00pabOTKM METAUIOB M CIulaBoB. [Ipupona, MEXaHW3M U YCIIOBHS NMPOTEKAHUS CTPYKTYPHBIX
MpeBpalleHuii B cTanu. Bumabl Tepmudeckoit 00padoTku ctanm: omkur | u Il pona, monHb 1
HENOJHBIM OTKWT, HOPMaju3alus, 3aKajKa, OTIYCK. 3aKaJuBaeMOCTb W IPOKAINBAEMOCTb
craneil. BnusitHue Tepmudeckoil oOpabOTKM Ha MEXaHWYECKHE CBOWCTBA cTaiu. Du3znueckue
OCHOBBI XHMHKO-TEpMUYEcKOil 00pabotku. Jn¢¢dy3rnoHHOE HACHIIEHHE TMOBEPXHOCTH CTallU
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HeMeTallaMi. Buabl U cmocoObl 1iemMeHTanmu. A3oTupoBanue  ctaimu. JuddysmonHas
Metayuin3anus. IoHHas XUMUKO-TepMUudecKast 00padoTka.

L[BeTHBIC METAJUIBI U CILJIaBBl HA MX OcHOBE. O0IIas XapaKTepuCTUKa U KiIacCU(pUKAIIS
MEJHBIX cIIaBoB. JlaTyHu, OpOH3bI, MeJHO-HUKEJEeBble cIUIaBbl. OOIIas XapaKTepUCTHKA
QIIOMUHUEBBIX CIUIaBoB. JledhopMupyemble amOMUHHUEBBIE CIUIABBI, JIMTCHHBIC aIOMUHHEBHIC
cruiaBel. O0Ias XxapakTepUCTHKa MarHUEBBIX CILIaBOB. J/leopMupyemble MarHUeBbIE CILIABbI.
JIluTelinple MarHueBble CIUIaBbl. THTAaH M CILIaBBI Ha OCHOBE TUTaHA. BiMsHuE Jerupyrommx
JJIEMEHTOB Ha CTPYKTYPY M CBOWCTBA TUTAHOBBIX CILJIaBOB. bepWJIIMii U CIUIaBbl HAa €r0 OCHOBE.
TyromnaBkue MeTauIbl U CIIJIaBbI HA KX OCHOBE.

ITopouikoBble MeTalIMUeCKUe MaTepuaybl. Marepuanabsl ¢ OCOOBIMH 3JIEKTPUYECKUMU
CBOMCTBaMH.

Pazgean 3. OcHoBbl KoOppo3um MeTai0B. IIpMHUMOBI W MeTOABLI 3AaIIMTHI OT
KOppoO3uH.

OcHoBHbIE TpUYMHBI Koppo3uu MetawoB. [lokazatenu xopposuu. Kiaccudukarus
KOPPO3MOHHBIX IIPoLiecCOB. XUMHUUecKast Kopposus. ['azoBas kopposust. Kopposus B )KHIKOCTAX
— HEDJIEKTPOJUTaX. DIEKTPOXUMHUUYECKas Koppo3usa. KuHeTnka 31eKTpOXUMHUYECKON KOPPO3HH.
Koppo3ust MeTaioB B yCIOBHUAX TEXHOJIOIMYECKUX CPEJl XUMUYECKUX MPOU3BOJICTB.

[IpyHIMIBI ¥ METOIBI 3aLUTHI OT KOppo3uHu. KOoppo3nOHHOCTOMKNE METaNINYECKUE U
HEMETAJUIMYECKUE MaTepraibl. MeToabl 3alUThl MALIUH U alllIapaTOB XUMUYECKUX ITPOU3BOICTB
0T KOppo3uu. THrHOUTOPBI KOPPO3UH. DICKTPOXUMHUUECKAs 3aILUTA. 3aLIUTHbIE OKPHITHS.

Pa3nes 4. Hemerainyeckue MaTepuaJbl

Martepransl Ha OCHOBE BBICOKOMOJIEKYJSPHBIX coeauHeHHH. CTpoeHue M CBOMCTBA
noauMepoB. TepMopeakTUBHbIE M TEPMOILIACTHYHbIE moauMepbl. CTpoeHHE U CBOMCTBA
wiactMacc.  OCHOBHbIE  PAa3HOBUJHOCTH IPOMBIIUIEHHBIX IOJIMMEPOB M IUIacTMAacc.
["a30HanOJIHEHHBIE TUIACTMACCHI.

OCo6eHHOCTH CTPOEHHUS, CBOMCTBA PE3MHOBBIX MaTepHasioB. Pe3uHb! o0111ero Ha3HayeHus,
CHeIMaJIbHbIE PE3UHBI U 00JacTH UX IPUMEHEHUSI.

Jlakokpacounsie Matepuaisl (JIKM). OcHoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKa,
LITAaTJIEBKA.

Kepamuueckue martepuansl. KOHCTpYKIMOHHAs, MHCTPYMEHTaJbHas U TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Knaccudukanus cTekod MO Ha3HAYEHUI0 U 00JacTH
npumMeHeHus. Cutamibl. ['papur. AcOect. CBoiCTBa M 00J1aCTH TPUMEHEHMSL.

Cma3ouHble Macia, IIaCTUYECKUEe CMa3KH, TBEpble CMa304yHble MaTepHualbl. CMa304HO-
OXJIQXKAAOLINE )KUIKOCTH.

JpeBecHble KOHCTPYKIIMOHHBIE MAaTEPUAIIBI.

AHTU(GPUKIMOHHBIE METAJUINYECKUE U HEMETANINYECKUE MaTepHAIIbI.

Komnozunmonnsle wmarepuansl (KM). OOmas xapakTepuUCTHKAa KOMIO3MIIMOHHBIX
marepuasioB.  [{ucnepcHo-ynmpoueHHele KM, cmoucteie KM,  BosokHucteie  KM.
Komno3unmonHsle Marepuaibl Ha METAJUIMYECKOM M HeMmeraundecko ocHoBe. CAII
(crieyeHHBIE ~ AIOMUHUEBbIE  MOPOIIKH). ApPMHUPOBAHHBIE  IOJMMEpPHBIE  MaTEepUalbL.
Kepammnueckre KOMIIO3ULIMOHHBIE MAaTEPUAJIbI. Y TJIEPOIHBIE KOMIIO3ULIMOHHBIE MATEPHAIIBI.

[ToHsATHS 0 HAHOTEXHOIOTUAX, HAHOMaTepuaiax. [[puMeHeHrne B IPOMBIIITIEHHOCTH.

Bnusiaue 06ydeHus Ha CTPYKTYpPY, MEXaHUYECKHE CBOMCTBA U KOPPO3HUOHHYIO CTOUKOCTD
MarepuasioB. PaananinOHHOCTOWKUE CTAI U CIUIABBI.

Pa3neu 5. JxoHOMHYecKH 000CHOBAHHBIH BHIOOP MaTepHaIoB.

Bb160p KOHCTPYKIIMOHHBIX MAaTE€pPHANIOB JIJIsl KOHKPETHOTO TEXHOJIOTHYECKOro Mpoliecca.
Bribop  mMarepuanoB ISl MPOM3BOJACTBA TYTOIUIAaBKUX HEMETAUTMYECKUX W CHIMKATHBIX
matepuanoB. Kpurepuu n anroputm BeIOOpa KOHCTPYKIIMOHHBIX MaTEpUAJIOB. DKOJIOIHUECKHE U
HYKOHOMUYECKHUE aCIIEKThl MAaTEPUATIOBEICHU U 3aLUThl MATEPUAJIOB OT KOPPO3HH.
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4. O0beM y4eOHOH JUCHHUIINHBI

O0BbeM TUCIMILIMHBI
Bunbr yueOHOM paboThl

3E ‘ Akaj. u. ‘ Actp.u.
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 3 108 81
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHA: 0,22 8 6
Jlexuuu (Jlek) 0,22 8 6
CamocrositebHas padora (CP): 2,78 100 75
KonTakTHas camocTosTensHas pabora 0,2 0,15
2,78

CamocTosTeIbHOE U3YUYECHHE Pa3/IeI0B AUCITUILIMHBI 99,8 74,85
Buj xonTpoJs: 3auer

AHHOTaNUs padoyeil NPOrpaMmMbl AUCHUNIHMHBI
«MuHepanorusi ¥ Kpuctaaaorpagus TyromiaBKuX HeMeTALUINYeCKUX U CHIIUKATHBIX
MaTepHaJIOB)

1 Hegp AuCHMIUIMHBI — NPUOOPETEHUE CTYJAEHTaAMH 3HAHUM 00 OCHOBHBIX MOHSATHUSIX
KpucTtaiiorpaduu, KpUCTALIOXMMHUM, MHUHEPAJOTUM M merporpaguu JUisi TMOHUMAaHUsA
B3aMMOCBSI3M BHYTPEHHETO CTPOCHHS TBEPIOTO Tela C €ro (PU3UKO-XUMHUYECKUMH CBOMCTBaMHU
JUISl YIIPABJIEHUS CTPYKTYPOM U KaU€CTBOM TEXHUUYECKHUX MaTEpUAJIOB.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KeH::

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH UX JOCTHXKCHHUS:

VYK-1.1; YK-1.4; YK-1.5; TIK-2.1; [TIK-2.2; [IK-2.3

3namy:

—  OCHOBHBIC TIOHATHS KpUCTaJIorpadum;

—  OCHOBHBIC TIOHATHS KPUCTALIIOXUMUH;

—  OCHOBHBIE TIOHSTHSI MUHEPAJIOTUHU U TIETPOTpaduH.

Ymemy:

— ONpeneisTh OCHOBHBIC KpHUCTAUIOTpaQUUYECKUE XapaKTePUCTHKU  HICATBHBIX
KPHUCTAJJIOB,

—  ONpeneNisTh OCHOBHBIE KPHCTAUIOXMMHUYECKHE XAPaKTEPUCTUKH KPUCTAILTUYECKHX
CTPYKTYp KPUCTAILJIOB;

—  ONpenessTh OCHOBHBIC KPUCTAJUIOONITHUSCKHE XapAKTEPUCTUKA MHHEPAITBHOTO CHIPhS
U TEXHUYICCKUX MPOTYKTOB;

— TMPOBOJUTH KpHUCTAIIOrpaduueckoe, KPUCTAUIOXUMHUECKOE M MHUHEPaJOTHYeCcKOoe
OTHCAaHUE MUHEPATLHOTO CHIPhsI CUIIMKATHON TPOMBIIIIEHHOCTH.

Bnaoemy:

—  METOJMKOW OMHMCaHHsI MOP(OJIOTHH KPHCTAIIIOB,

—  METOJMKOW OMMCAHUSI OCHOBHBIX TUTIOB KPUCTAJUIMYECKUX CTPYKTYP;

—  METOAMKOW MPOBEICHUS aHATTN3a MUHEPATIOB, TOPHBIX TOPOJ M TEXHUYECKOTO KaMHSI.

3 Kpartkoe conep:kaHue JMCIHHUIITHHBI

Pa3zoen 1. Kpucmannoepaghus

Kpucrannuueckas cTpyKTypa U XapakTepHbIe CBOMCTBa KpucTaiioB. CuMMmeTpus
KpucTayioB. @opMbl HCATBHBIX U PeaIbHBIX KPUCTAIIIOB.

Paszoen 2. Kpucmannoxumus

Kpucrannoxumuueckue XapakTepUCTUKH CTPYKTYP KpUCTAII0B. OCHOBHBIE CTPYKTYpPHBIE
TUTIBI KPUCTAILTMYECKHX BemecTB. CTPYKTypa OCHOBHBIX MOJU(PUKAIINN KpeMHE3eMa U CTPOCHUE
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CHIIMKATOB. MaeHTH(UKAIINSA KPUCTAUTHYECKUX BEIIECTB C MIOMOIIBI0 PEHTICHOCTPYKTYPHOTO U
PEHTTeHO(a30BOTr0 aHATH30B.

Paszoen 3. Munepanocus u nempoepagus

Baxmwnelimue KJIacchl MHHEPAIOB W WX JIMATHOCTUKA 10 (PU3UKO-MEXaHUYCCKHM
cBoiictBaM. CHCTeMaTHKa TOPHBIX IMOPOJ W HMX JHArHOCTHKA MO (U3UKO-MEXaHUYCCKHM
cBoiicTBaM. KpucraioonTnyeckre MeTo bl UCCIICIOBaHUSI MUHEPAIIBHOTO ChIPhS M TEXHHUECKUX
POIYKTOB.

4 O0beM yueOHOI JUCUMIITIMHBI

. O0beM TMCUMTTUHBI
Bup yueOHoii paboTbl
3E Axkan. 4. | Acrp.u.
O01mas TpyA10eMKOCTb 1Y CHUNITHHBI 3 108 81
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 0,33 12 9
Jlekuun 0,11 4 3
[Tpaktuyeckue 3ansatus (I13) 0,22 8 6
CamocrosiTesbHasi padoTa 3,67 96 72
KoHTakTHas camocTosTelbHas paboTa 0,2 0,15
3,67
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 95,8 71,85
Bu1 H”TOroBOro KOHTpOJIs 3auer

AHHOTANUsA padoyeid MPOrpaMMbl JUCUUILIIMHBI
«XuMHYeCKasi TEXHOJIOTUS TYTOMJIABKUX HEMETA/UIHYECKUX U CHIMKATHBIX MATEPUAJIOB)

1 Heab AucuunaInHbl — MoTy4eHue o0yJaronuMuUCs MPEACTaBICHUI 00 OOIITUX OCHOBAX
TEXHOJIOTHI TYromlaBKMX HEOpraHmdeckux M cuinukatHeix marepuanoB (THCM) u oOyuenue
OCHOBaM TEXHOJIOTMUECKUX MPOIECCOB OOpPaOOTKM CHIIMKATHBIX MAaTepuajoB U BbIpabOTKa
HaBBIKOB OpPraHU3allMM TEXHOJIOTMYECKUX CXEM, MO3BOJSIOIINX MPOU3BOJUTh U3JIEIUS C
3a/ITaHHBIMU XaPaKTEPUCTHUKAMH.

2 B pe3yabTaTe N3y4eHHs IMCUUILIHHBI 00yYAIOIIUICS 10JIKEH

Obnadams ClenNyOUMMA KOMIIETCHIIUSIMU U UHIMKATOPAMH MX JOCTH)KCHHUS:

[IK-1.1; TTIK-1.2; TIK-1.3; TIK-5.1; TIK-5.2; TIK-5.3

3namy:

— KJIaccu(UKAIMI0 OCHOBHBIX BUIOB CHJIMKATHBIX MAaTEPHUATIOB U U3IEIHI;

— CBIPEBYIO 0a3y TEXHOJOTHH BSDKYIIMX MaTEPHAJIOB, CTEKJIOM3ICIHUMA, CHUTAIIIOB,
KepaMUUYECKUX U3/ICJIUIA U OTHEYIIOPOB U MPUEMBI UX MOATOTOBKU U KOHTPOJIS Ka4eCTBa;

— TEXHOJIOTUYECKUE CXEMBbI TOJYYCHHs PA3JIMYHBIX TUIOB CHJIMKATHBIX MaTE€pHaJOB U
W3JIeNTUI U BUJIBI O0OPYIOBAaHUS, UCTIONb3yEeMbIe IS UX Peali3alliu;

— CIOCOOBI MPUTOTOBJICHUS CBIPBEBBIX cMecei, dbopMoBaHus, CYIIIKH,
BBICOKOTEMIIEPATYPHO 00pabOTKH CHIIMKATHBIX MAaTEPHAJIOB U U3/ICIUN;

— OCHOBBI (PUBHMKO-XMMHUYECKUX TMPOIECCOB, TMPOTEKAIONIMX TPU CHHTE3E CTEKIa,
KEpaMUKH, BSOKYIIUX U CTEKJIOKPUCTAIUTMYECKUX MAaTEPHAIIOB;

— CBOIMCTBAa CHJIMKATHBIX MAaTepUAIOB W HX B3aUMOCBS3b C TEXHOJOTHUYECKUMH
dakTopamu, a Tak)Ke CIOCOOBI U TPUEMBI, 00ECTICUHBAIOIINE TTOTYICHUE U3ICTUI U MaTepUAJIOB
C 33JIaHHBIMU CBOMCTBAMH;

Ymemy:

— BBIOMPATh CHIPHEBBIE MaTepuabl ISl pPeaTH3alUU TEXHOJIOTUYECKUX TPOIECCOB
MOJTyYEHUS U3JENUN U3 CTEKIIa, KePaMUKH U BSDKYIIUX MaTepUAIOB;

— pacCUMUTHIBATh COCTABhI CHIPHEBBIX CMecel, 00ECTIEUNBAIOIINX OMYyYEeHUE CHITMKATHBIX
M3AEJIUI U MaTepUaJIOB C 3aJJaHHBIMA CBOMCTBAMU;
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— BbIOMpaTh Haunbosnee 3((EeKTUBHBIE TEXHOJIOTMYECKHE CXEMBbl U PEKHUMBI HA Pa3HBIX
nepeenax Nporu3BOACTBA CUIMKATHBIX MAaTEpUAIIOB U U3/CINI;

— KOHTPOJINPOBATh KAUECTBO MOITY4aeMbIX MAaTEPUAIIOB M U3/ICINNL;

— MPOU3BOAUTH PACUETHI 10 TEXHUKO-DKOHOMUYECKOMY OOOCHOBAHUIO TEXHOJIOTHUYECKHUX
CXEM MPOU3BOJICTBA CHIIMKATHBIX MAaTEPUAIIOB U U3IEINH;

— MPOBOJIUTH aHAJIU3 HAYYHOM, TEXHUYECKON U HOPMAaTUBHOM JTOKYMEHTALUU

Braoemy:

— METOJaMH M CPEACTBAMH TEOPETUYECKOTO U HKCIEPUMEHTAIbHOTO HCCIIEeI0BAHUS
IPOIECCOB CHUHTE3a, HM3YyYCHHUS CBOWCTB TYrOIUIAaBKUX HEMETAUIMYECKUX U CHIIMKATHBIX
MaTepuasos;

— IpHEMaMU  TPOCKTUPOBAHUSI COCTABOB CBIPHEBBIX CMECEH, 00eCrneunBaroINX
MOJIyYEHUs MaTEepUajJoB U U3JCIUN C 3alaHHBIMU (PU3UKO-XUMUYECKUMHU, MEXaHUYECKUMHU U
XYH0KECTBEHHBIMU CBOHCTBAMU;

— 3HAHUSAMHU 00 OCHOBHBIX Ipolieccax U 000pyAOBaHUHU, OOECIICUNBAIOIINX MTPOBEICHUE
TEXHOJIOTUIECKUX MPOIECCOB, 00€CIEUNBAIOIINX BHICOKOE KAYeCTBO MPOIAYKIIHH;

— METOJaMHM TPOBEJCHHUS CTAaHIAPTHBIX HCIBITAHUN MO0 OMpeaeNieHHu0 (U3UKO-
XUMHYECKHX M (PU3MUYECKUX CBOWCTB OCHOBHBIX BHOB TYTrOIUIABKMX HEMETAUTMYECKUX U
CUWJIMKATHBIX MaTEepPHAJIOB — KEPAMHKH, CTEKIIa, BSKYIIHNX MAaTEpUaJIOB;

— METOJJaMH pacyeTa SKOHOMUYECKOH 3()()HEKTUBHOCTH TEXHOJIOTHYECKUX PEIICHHH WU
MPOEKTOB;

— palMOHAJTBPHBIMH TPUEMAaMH TOWCKA W  UCIOJNB30BaHUS  HAYYHO-TEXHHYECKON
uHpopmanuu.

3 KpaTkoe coaepixanue THCHUNIHHBI

Pa3zoen 1. Obuana mexnonozus axcyuwjux Mamepuaios»

1.1 Obwas mexnonozcuueckas cxema NPoOU3BOOCMEA BANCYWUX MAMEPUATLOB

OCHOBHbBIE TEPMHHBI U TOHSATHUS, UCIOIB3YEMbIE B TEXHOJOTHH BSIKYIIMX MaTepHAIIOB,
METO/IbI OIIEHKH KaueCcTBa BSOKYIIUX MaTepraioB. O0Ias TEXHOJIOTHIECKast CXeMa IMPOU3BOICTBA
BSDKYIIMX MaTepUaIOB, OCIIEI0BATEIbHOCTh TEXHOJIOIMUECKUX TIEPE/IEIOB U 3a/Jauu, pelaeMble
Ha HuX. Kitaccudukanus u xapakTepuCTHKa CHIPhEBBIX MATEPHAIIOB JIUIsI TPOU3BOJICTBA BSKYIITHX
MaTepHaoB (kapOOHATHOE, TIIMHUCTOE, KapOOHATHO-TJIIMHUCTOE, TTIMHO3EMHUCTOE U Cylb(haTHOE
CBIpbE, TOMEHHBIE U AJIEKTPOTEpMO(DOCHOPHBIE IITAKHU, 30IbI).

1.2. I'uncosvie gsicyujue

TexHoJIOTHS, CBOMCTBA M PUMEHEHHE TUTICOBBIX BSOKYIIMX BHIIBI TUTICOBBIX BSIKYIIMX U
CXeMbl HX TpOM3BOJACTBA. Jleruimparanus THUIICOBOTO KaMHs. TeXHOIOTHS MPOU3BOJCTBA
CTPOUTENBHOTO U BBICOKOMPOUHOTro Turnca. OCO6eHHOCTH KPUCTAIUINYECKON CTPYKTYpHI O- U f3-
CaS04-0,5H,20. TeepaeHre THIICOBBIX BKYITUX

1.3. H36ecmkoevie u macHe3uaivHvle escyujue

TexHomnorHs, CBOWMCTBA, MPUMEHEHNE M3BECTKOBBIX W MarHe3WAbHBIX BSUKYIINX. BHIbI
M3BECTKOBBIX BSDKYIIUX MaTeprasioB. ChIphEBbIE MAaTEpUAJIbl U CXEMBI TPOU3BO/ICTBA HETAIIICHOM
u3BeCTH. TEeXHOJOrMYeCcKHe MmapaMeTphl MpoIecca MONydeHHs] OKCHIa KaJbIUS B IIAXTHBIX U
Bpalnaronuxcs nevyax. ['uaparamnus u TBepJeHIe N3BECTKOBBIX BHKYIIUX U UX CMECEH ¢ IIJIaKkoM,
MYIII0JIAHAMH, KBaPIIEBBIM MTECKOM | T.J1. TBepieHne N3BECTKOBO-KPEMHE3EMHUCTHIX KOMITO3UIIHNA
Opyu TUApOTepMalbHONH 00paboTke. OCHOBHbIE BHIBI M3IETUI Ha OCHOBE H3BECTKOBO-
KPEMHE3EMHUCTBIX BSDKYIIMX M OOJNIACTH WX TPUMEHEHHWs. Pa3HOBHIHOCTH MarHe3WabHBIX
BsOKyIUX BeriecTB. ChIpbeBble MaTepHalbl M TEXHOJOTHS WX TONydeHUs. 3aTBOPUTENH IS
MarHe3WaNbHBIX BSDKYIIUX BEIIECTB, THIpaTanus W crenupuka ux TBepaeHus. CBoicTBa U
NPUMEHEHHE KayCTHUYECKOT0 MarHe3UTa U KayCTHYECKOTO JOJIOMHUTA.

1.4. Ilopmananoyemenm

TexHonorus, CBOWCTBA M NPHUMEHEHHE MOpPTIAHAUEMEHTa. XHMHYECKHUH COCTaB
KJIMHKepa. Poyib OTHOENBHBIX OKCHAOB B KIMHKEpe. ['mapaBiuyeckuid, KPEeMHE3EMHCTBHIM U
TJIMHO3EMUCTBI MO/YNH, KO (UIMEHT HACBIIICHUS KIMHKEpa U3BECThI0. MUHepanorndeckui
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COCTaB KJIMHKEpa. XapaKTEepUCTUKAa OCHOBHBIX MUHEPAJIOB U UX CBOMCTBA. CXeMbl IPOM3BOCTBA
HNOPTJIAHIEMEHTAa PA3IMYHBIMU CIIOCOOAMHU: MOKPBIM, CYXHM, KOMOMHHPOBAaHHBIM. TEeXHUKO-
SKOHOMHUYECKHE MPEUMYLIECTBA KAXKJIOTO M3 HUX. TEXHOIOIrMYEeCKOE 3HAYECHUE MHUHEPAIbHOU
OpUPOAbl U (PU3UUYECKUX CBOMCTB CbIpbsi. Poib 100aBOK, BBOJUMBIX B CBHIPEBYIO CMECh U
noptTiaHauemMent. J[pobineHne ¥ uW3MeNbUEHHE CBHIPHEBBIX MarepuaioB. lloAroroBka wu
KOPpPEKTUPOBaHUE ChIpbeBOM cMecH. [Iporiecc 0Opa3oBaHus KIMHKEPa BO BPAIIAIOIIMXCS TIeUax.
TexHONIOrHYECKHE 30HBI BO BpaIAIOIIEHCs Meyr. XHUMHKO-MHUHEPATIOTHIeCKue U (U3NIeCcKue
npeBpalieHuss O00XKWraemMoro wmarepuana mno JummHe nedd. OXJjaxkaeHue KIHHKepa.
XonoaunpHUKU. M3MenbueHHe KIMHKEpa M IIOJIy4eHHE LEeMEHTa. XpaHEHHWE, YIIaKOBKa U
oTrpy3ka nemeHTta. KoHTponbp mnpou3BoAcTBa. ['maparanus KIMHKEPHBIX MHHEPAJIOB.
Xumuueckuit 1 (pa3oBblii cOCTaB MPOIYKTOB BEICOKOTEMIIEPATYPHOT'O CHHTE3a U €T0 BIUSHHUE Ha
TUIpaBIMYECKUE CBOMCTBA BSKYIIMX MaTepuanoB. [Ipouecchl TBepaeHuss u (GopmupoBaHUs
CTPYKTYpbI LIEMEHTHOT0 KaMHs1. Koppo3us mopTiaaHALleMEHTHOTO KaMHSI.

1.5. Cneyuanvhble yemernmol

TexHosorus, cBOMCTBA M MNPUMEHEHHE CIIEHUANbHBIX LEeMEHTOB. I[lyiionaHoBble U
nutakonopTianaeMeHTsl. CocTaBbl, OCHOBHBIE CBOWCTBA, OCOOEHHOCTH TEXHOJIOTUHU U 00JIaCTH
NpUMeHEHUs. benblil U [IBETHBIE LIEMEHTHI. TaMIIOHAKHBIE LIEMEHTHI. [ JIMHO3EMUCTBIN [IEMEHT.
XVMUKO-MUHEPAJIOTHYECKHUI COCTaB, CIIOCOOBI MOMY4YeHHs U cBoiicTBa. OOIACTH MpUMEHEHUS.
Pacmmmpsiromecss 1EeMEHTBI Ha OCHOBE IOPTJIAHALEMEHTa M TJIMHO3EMHMCTOIO IIEMEHTA,
cynb(hoalltOMUHATHBIE U CYNTb()OohEeppUTHBIEC IEMEHTHI.

Pa3zoen 2. Obuana mexHonozusa KepamuKku u 0ZHEYnopos

2.1. Bsedenue 6 mexnonocuio Kepamuku

Crpykrypa Kepamuueckoro Mareprana. OCHOBHbIE TEPMHUHBI U TIOHATHUS, UCIIOJIb3yEMBIE
B TEXHOJIOTUM KE€paMHUKHU U orHeynopoB Kiaccugukaius kepaMu4eckKux MaTepruanoB U U3JeTuil
10 COCTaBY, CTPYKTYpe 1 00JacTsIM npumeHeHust. O0111as TEXHOJIOTHYECKas cXxeMa IIPOU3BOJICTBA
KEpaMHKH, I0CJIEI0BaTEIbHOCTb, HA3HAYEHHE U CYIIHOCTb TEXHOJOTMYECKUX NEPENEIOB M
3a/1a4yu, pellaeMble Ha HUX — MOATOTOBKA ChIPhEBON cMecH, (POpMOBaHUE, CYIIKa, O0XKHUT.

3.2. Cuipbesbie cmecu 8 Npou3Bo0Ccmae Kepamuku i ChoCoObL UX N0O20MOBKU

Knaccupukanus u XapakTepuUCTHUKa CBHIPHEBBIX MaTepUaloB JJIsi IPOU3BOJCTBA
TpaIULMOHHOM KepaMuku. CpIppe Ui TNPOU3BOACTBA OrHEYNOPOB UM TEXHUYECKOHN
(pynkumonanbHoM) kepamuku. I[loAroToBka chIpbeBbIX MaTepuanoB. [IpuHIUOBI pacyera
CBIPBEBBIX CMecel. THIIBI CBIPBEBBIX KEpaMHUECKHX Macc. [IpuroroBiieHHE CBIPbEBBIX cMecel
MOKPBIM M CYXUM CIIOCOOOM, 000py/10BaHUE, UCTIONIb3YEMOE MPU ITOM.

2.3. Obwue mexnono2uyecKkue nPUHYUNLL NPOU3B0OCMEA KePAMUYECKUX U30eTUll

dopmoBaHME KepaMUYecKoro mnonydadbpukara: miaactuyeckoe (OpMOBAaHUE, JHUTHE U3
BOJHBIX CYCHEH3uH, JUThe moJ JaBieHueM). CyIIHOCTh TMPOLECCOB U MPUMEHSEMOE
oOopynoBanue. Ponb W 3ajaum mpolecca CyIIKM B TEXHOJIOTUM KEpPaMHUKU. PeXUMBI CYIIKH.
CymiHOCTh IPOILIECCOB, MNPOTEKANIMX NPH CyIKe. BpIicoOkoTeMneparypHble IPOLIECCHI,
IPOTEKAIME MpH H3rOTOBIECHUM KepaMuku. I[lapameTpbl, XapakTepu3ylOIIHME IOJHOTY
CIEKaHUs KepaMUKM M HUX H3MEHEHHE B 3aBUCHUMOCTH OT TemrepaTyphl oOkura. BrnusHue
YCIIOBUH BBICOKOTEMIIEPATYpPHOTO CHHTE3a Ha KOHEUYHBbIH (Da30BbI COCTaB MOIydaeMbIX
MaTepHaIOB.

2.4 Cmpoumenvhas kepamuka

TexHomorus, cBOWCTBa, MPUMEHEHHUE CTPOUTEIBbHON Kepamuku. ['pybas cTpouTenbHas
KepamuKa (TJIMHSHBIN KUPIUY, Yepernnlla, IpeHaxKHbIe TpyObl). TUIIOBas TEXHOIOTHYECKAs CXemMa
U3TOTOBJICHUSI TPYOOH CTPOMTENHbHOM KEepaMHUKH METOJIOM IUIacTHYecKOro (opMoBaHUS Ha
npuMepe TIUHIHOTO Kupnuda. OOGNUIoBOYHbIE, (hacaHble TUIMTKU U IUTUTKU JJIS TIOJIOB.

2.5 ©apgop, pasanc

TexHonorus, CcBOWMCTBa, TNpPUMEHEHHWE TOHKOM  Kepamuku.  Kiaccuduxamms
dapdopodasHCOBBIX U3neaui. TUMOBBIE CXEMBI MOATOTOBKH MaccC, MJIACTUYECKOTO (POpMOBaHUS
U TUThA. [ Ma3zypoBanue u nqexopupoBanue GpappopodasucoBbix uzaenuii. OcobeHHOCTH 00KuTa.
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OcHOBHBIE  HampaBJiCHUSI pa3BUTHS  TeXHOJoruu. [azypoBanue ©  JIEKOpUpPOBaHUE
dapdopodasincoBbix uznenuif. OcoOEHHOCTH MPOU3BOJCTBA CAHUTAPHBIX KEPaMUYECKUX
W3EIUN U IEKTPOU30IIATOPOB.

2.6 OcneynopHas Kepamura

TexHonorus, cBolcTBa, NPUMEHEHHE OTrHEYNOPHBIX MarepuaioB. Kiaccubpukamus
orueynopoB. OCHOBHBIE 3KCIUTyaTallHOHHbIE CBOMCTBA OTHEYNMOpoB. WX B3aMMOCBS3b CO
CTPYKTYpO#, XuMHu4deckuM U (pa3oBeiM cocTaBoM. Crenuduueckne TpeOOBaHUS K CHIPHEBBIM
MaTepuaiaMm JJid MPOM3BOACTBA OTHEYNOPOB. THUIIOBas cxema W3TOTOBJIEHUS OTHEYNOPOB Ha
npuUMepe TEXHOJIOTMH I[aMOTHBIX wu3znenuil. KpemHezemuctoie orHeynopbl. OrHeynopel U
KepaMHKa W3 KBapleBOr0 CTEKJIa, HAa OCHOBE OKCHIA MarHus, XpOMOMAarHe3uajbHbIE U
MarHe3ualbHO-IIMUHENUIHbBIE  OrHeynmopsl.  OTHEymopsl M BBICOKOTEMIIEpaTypHBIE
JJIeKTpOoHArpeBaTesid U3 kapouaa kpemHus. JlerkoBecHble (TEITOM30JIALMOHHBIE) OTHEYTIOPHbBIE
W3JIeTUS U U3JIeTUS U3 BBICOKOOTHEYITOPHBIX BOJIOKOH.

2.7 Texnuueckas kepamuka

TexHonorus, CcBOICTBa, MpPHUMEHEHHE TEXHMYECKOH Kepamuku. Kitaccuduramms
TEXHUUYECKOH KEPaMUKH IO COCTaBY U o0iacTaM nmpumeHenust. O01me 0coOEHHOCTH TEXHOIOTUN
U3JIeNHiA TeXHUYeCKol kepaMuku. Crierupudaeckue TpeOoBaHuS K CBIPBI0. MeTo 1l (hOpMOBaHUSI.
OcobenHoctn oOxwura. CreruanbHble METOAbl 00pabOTKM (MeTayuIM3alus, MeXaHW4YecKas
o0OpaboTka). TumoBas cxemMa TEXHOJOTHU TEXHHUYECKON KEepaMUKH Ha MPHUMEpPe KOPYHIOBBIX
u3nenuii. Kepamuka Ha OCHOBE WHIMBUAYAIbHBIX OKCHIOB. BBICOKOIIIMHO3EMUCTas W
MarHe3uajibHas KepaMmMKa. Marepuanel KOHJEHCATOPHOM KepaMUKHU. BakHeWmine TUIbl
nbe30KepaMuKu MarHuTHas KepaMuka Ha ocHoBe (eppommnunHeneii. Kepamuka Ha ocHOBe
OECKUCITOPOIHBIX BBICOKOOTHEYNOPHBIX COCIMHEHHM (HUTPHUABI, KapOWIbl, CUIULUILI). Poib
TEXHUYECKON KepaMUKH 1 HAYYHO-TEXHUUYECKOM MPOTpecce.

Pazoen 3. Obwas mexnono2us cmekia u CUMA/1106

3.1. Obwue mexnonoeuuecKue NPUHYUNBL NPOU3BOOCMEA CIEKNOU30EN UL

OCHOBHBIE TIOHSTHSI U OMPEJEICHUS, UCTIOJIb3YeMbI€ B TEXHOJIOTHUU CTEKJIA U CHUTAJUIOB.
Crekiioo0pa3HOe COCTOSIHHE M CBOWCTBa CTEKOJd. Temreparypa cTekioBaHusi Tg M WMHTEepBal
crexsioBanus. OCOOEHHOCTH W3MEHEHUsI CBOWCTB B WHTEpBaje cTekioBaHus. COBpeMEHHBIC
MIPEICTABJICHHS O CTPOCHHUH CTEKIIA.

TexHomornyeckne CBOWCTBA CTeKiIAa. BsI3KocTh M €€ pojib B TEXHOJOTHM CTEKJA.
KpucrannuzanuonHas crnocoOHOCTh CTEKON M €€ POjb B TEXHOJOTHH cTekia. DH3uKo-
XUMUYECKHE W MEXaHMYECKHE CBOMCTBA CTeKja. Termopu3nuecKkue, IIeKTPOPU3NUECKHe U
ONTHUYECKUE CBOMCTBA M HUX POJIb B TEXHOJOTHMU U SKCIUTyaTallUM CTEKOJ U CTEKJIOW3JEIUH.
BiusHMe XMMHUECKOTO COCTaBa U TEMIIEPATyphl HA 3TH CBOMCTBA. XMMHUYECKAs YCTONYMBOCTD
crekoi. CrnocoObl yNpoYHEHHs cTekia. [IpUHIMMBI MPOEKTUPOBAHUS CTEKON C 3aJaHHBIMH
OKCIUTYyaTaI[MOHHBIMH ¥ TEXHOJOTHMYECKUMHU cBoMcTBaMu. Knaccudukaiius MpOMBIILIEHHBIX
CTEKOJI U CTEKJIOW3JEINM MO XMMHYECKOMY COCTaBY, CBOMCTBaM, Ha3HAYEHHUIO U 00JacTIM
MPUMEHEHUS

TexHomornueckne MpoIEecchl B MPOU3BOACTBE cTekia. O00O0IeHHAs TEXHOJIOTHYEeCKas
CXeMa U OCHOBHBIE CTaJMH MPOU3BOJACTBA CTekiIon3aenuii. Knaccupukamms u xapakTepucThKa
CBIPBEBBIX MATEPHAJIOB ISl POU3BOJICTBA CTEKJIA U CUTAIIOB. OCHOBHBIE W BCIIOMOTATEIbHBIE
ceIpbeBble Marepuaibl. CtekiaoBapeHre. OCHOBHBIE ATallbl CTEKJIOBAPEHHUs. TEXHOJIOTMYECKUE
OCHOBBI TPOMBIIJIEHHOTO CTEKJIOBapeHus. Buabl medeil. TexHOIOTHYECKHE PEXHMBI BapKH
OCHOBHBIX THUIOB TMPOMBIIIIEHHBIX CTEKOJA. MeTonbl WHTEHCU(UKAUU CTEKIOBAPEHHUS.
®opmoBaHue cTeknon3aenuid. OTKUT 1 3aKajka CTEKIoU3Aeani. Mexanndeckas 1 XuMudecKas
00paboTKa MOBEPXHOCTH CTEKIOU3AeTHi. DU3NKO-XUMUYECKUE IPUHIIUITE U TEXHOJIOTUYECKUE
PEKUMBI METOZIOB 00paboTku. KOHTpOIh MpON3BOICTBA.

3.2. Jlucmosoe cmexno

TexHonornyeckass cxema IMOJy4YeHUsA. XapaKTepUCTHUKA, aCCOPTUMEHT, CBOWCTBA
JUCTOBBIX CTEKOJ. THUMBI M TEXHUKO-dKOHOMHUYECKHE MOKa3aTeIl CTEKJIOBAPEHHBIX IE€UeH,
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NPUMEHSEMBIX B TPOM3BOJACTBE JMCTOBOrO crekia. Knaccudukaius MeTon0oB (OpMOBAHUS.
[TpuHLMIIBI, TEXHOJIOTHYECKHE PEXKUMBI, annaparypHoe opopmiieHrue GopMOBaHUs CTEKIIA Yepes3
nogouky (BBC), co cBobomnoit moBepxHoctu crekiomaccsl (BBBC), Ha pacruiaBe metania
(¢oar-meron). CpaBHUTENbHAST XapaKTePUCTHKA METOJIOB (hOpMOBaHMS JHCTOBOTO CTEKJIA.
CoBpeMEHHbIE TEHJEHUMU Ppa3BUTUS TEXHOJIOTMHM JIMCTOBOTO CTEKJIAa M PACIIMPEHUS €ro
ACCOPTHMEHTA.

3.3. ApxumexkmypHo-cmpoumenbHoe CIeK10

Texnonoruueckas cxema U3rotopiieHusi. HazHaueHne, acCCOPTUMEHT M XapaKTEPUCTHKA
OCHOBHBIX BHJIOB apXUTEKTYPHO-CTPOUTEIBHBIX CTEKOJI (ApPMUPOBAHHOE M Y30pHaTOE CTEKIIO,
CTEKJIOOJIOKH, CTEKJIONAKeThl, MEHOCTEKIO, OOJIMIIOBOYHBIE MaTepuaibl Ha OCHOBE CTEKJIA).
TexHOoIOTuYeCcKre CXeMbI U TapaMeTphl MPOU3BOJICTBA.

3.4. Tapnoe u copmosoe cmexo

TexHomornueckasi cxeMa U3roTOBJICHHUS TAPHOTO cTekiIa. Buapl, Ha3HaUYe€HHWE U OCHOBHBIC
TpeOOBaHUs, MPEABABIAEMbIE K CTEKISHHOW Tape. TeXHONIOrHYecKHe CXEeMbl U MapaMeTpbl
MPOU3BOJCTBA. METOIbI YIIPOUHEHHS CTEKJIOTAphl. ACCOPTUMEHT M COCTaBbl COPTOBOT'O CTEKJIA.
Oco0eHHOCTH BapKU U BBIPAOOTKH XPYCTAIBHBIX U I[BETHBIX CTEKOJI. METOIbI 1EKOPUPOBAHHUS
COpPTOBOI'O CTEKJIA.

3.5. Texnuueckoe cmekio

Texnosornueckass cxema moxydeHus. Kiaccudukanus TEXHUYECKOro CTEKJIa II0
HA3HAYCHHIO, COCTaBaM, CBOMCTBaM. XapaKTepPUCTUKA OCHOBHBIX THUIIOB TEXHUYECKOIO CTEKJIA.
PactBopuMoe cTekio.

3.6. Cmexnokpucmaniuyeckue Mamepuabl

Teopernueckue OCHOBBI  HamnpaBI€HHOW OOBEMHON  KpHUCTAIIM3allUd  CTEKOJ.
KaTaJ'[I/I3aT0pBI KpucCtajlin3aliuu, WX BHUIAbBI W MNPCABABIACMBIC K HHUM Tpe6OBaHI/I$I.
TexHOIOrMYeCKHe CXEMbl IMOJYyYEHHMs CHUTAJUIOB. XapaKTepUCTUKAa OCHOBHBIX BHJIOB.
Oco0eHHOCTH CBOMCTB M IPUMEHEHHUSI.

4 O0beM yueOHOH THCHMIIINHBI

Br yuenoii padoTs1 O0bem 1M COMIIIMHBI
3E Akan. 4. | Actp. 4.

O0mas TpyA0EMKOCTh JMCIHILIHHbI 4 144 108
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHSL: 0,44 16 12
Jlexuuu 0,22 8 6
[Tpaktuueckue 3austus (I13) 0,22 8 6
CamocrosiTeJibHAas pa6oTa 3,56 128 96
KonTakTHas camocTosTenpHas paboTa 356 0,2 0,15
CamocTosTenpbHOE H3YICHUE PA3/IeNIOB TUCIIHILIHHEI ’ 1278 95,85
Bua MTOroBoro KOHTpoJst 3adeT ¢ OLEHKOM

5.3 IucuunauHbl 4acTH, GopMHPYyeMoil y4acCTHUKAMHU 00pa30BaTeIbHbIX OTHOILICHHIA
(IMCUMIIMHBI IO BBIOOPY)

AHHOTaUUs pado4yeil NPOrpaMmMbl JUCUMUILIIMHbBI
«HCTpyMeHTAIbHBIE MeTOAbI (PU3HUKO-XUMHYECKOI0 AHAJIN3Aa B XUMHYECKOM TEXHOJIOTHHI
BSIKYIIIMX MATEPHAJIOB)»

1 Heap AMCUMIUVIMHBI — TPUOOPETCHHE 3HAHWNW W HABBIKOB B IUIAHUPOBAHUU U
NPOBEICHUN (PU3UKO-XMMUYECKUX HCCICIOBAHUN BSOKYIIMX MaTepUaioB, (OPMHPOBAHUE
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KOMIIETEHIIM B 00JacTH aHajuu3a HEOPraHMYeCKMX MAaTepHalioB C HCIOJIb30BAHHUEM
COBPEMEHHBIX PUOOPOB U METOIOB.

2 B pesyabTaTe H3yYeHHs] JUCHHUILUINHBI 00y4aI0IUIICS T0JIKEeH:

Obnadamye cleayoUMU KOMIIETCHIIMAMU U UHIMKATOPaMH UX JTIOCTUKEHU:

YK-1.3, IIK-3.1, TIK-3.2, TIK-3.3

3namy:

— COBPEMEHHbIE Hay4YHbI€ JIOCTUKEHUS U MIEPCIEKTUBHbIE HAIIPaBJICHUs paboT B 00JIaCTH
aHaJIM3a BSDKYIIMX MaTepUasoB;

— BO3MOXXHOCTH HMHCTPYMEHTQJIBHBIX (U3UKO-XUMHUECKUX METOJOB aHalIM3a IpHU
peLIeHUH KOHKPETHON Hay4YHOU 3aJjauu ¥ 00JaCTU UX IPUMEHEHHUS;

— OCHOBHBIC aHAJIUTHYECKAE U MHCTPYMEHTAJIbHBIE METO/IbI UCCIIEIOBAHMS TYTOILIaBKUX
HEMETAJUIMYECKUX U CUJIMKATHBIX MaTEpUaIOB U UX METPOJIOIHUYECKHE XapaKTEPUCTUKHU.

Ymemy:

— 000CHOBaHHO BbIOMpAaTh METOJbl MCCIEIOBAHMS, COOTBETCTBYIOIIME IPHUPOJIE
aHAIM3UPYEMOI0 MaTepurasa U 3a/ladyaM SKCIIEPUMEHTA;

— IUIAaHUPOBATh U MIPOBOJUTH AHATUTUYECKUE UCCIICOBAHMUS;

— AHAJIM3UPOBATH IOJYYEHHBIE PE3YJIbTATHI U ONIPENEIATH IOIPEUIHOCTH U3MEPEHHUI;

Braoemw:

— MeTo/ilaMu padoThl ¢ HAYYHO-TEXHUUYECKOH, CIIPaBOYHOM JIUTEPAaTypOl U 3JIEKTPOHHO-
OMONMMOTEYHBIMM pecypcaMH, B TOM YHCIE, IO BONPOCAM AaHAJUTHUYECKHX HCCIIECAOBAaHUIM
BSKYILLUX MaTE€pHaJIOB;

— IPaKTUYECKMMH HaBbIKAMHU IPOBEICHUS AHAIUTUYECKUX OIpeAeNeHU, MeToJaMu
HOJATrOTOBKU P00 K aHAJIU3Y;

— CIMOCOOHOCTBIO M TOTOBHOCTBIO K COBEPIIEHCTBOBAHUIO METOJIMK MCCIEIOBAHUS U UX
IPUMEHEHHUI0O B CaMOCTOSITEJIbHOM HAay4YHO-HCCIIEOBATEIbCKON JEATENbHOCTH B 00JIaCTH
HEOPraHUYECKOTO MATEPUAIOBEICHMUS.

3 Kpartkoe conep:kanue JMCHUIIIHHbI

Paznen 1. Meroabl umccienoBanus (pa3oBoro cocraBa M CTPYKTYPbI BSIKYIIHX
MaTepuaJioB

1.1. Tepmuueckue METObl aHATN3A

CyTb METOJI0B TepMUUYECKOTO aHanu3a. Knaccudukanus TepMHUUECKUX METOJIOB aHAIN3a
B 3aBHCHMOCTH OT OIpeJeNsseMbIX CBOMCTB BemiecTBa: AuddepeHnnantbHO-TepMUYECKHH,
TEPMOrPaBUMETPUUECKHI, TA30BOTIOMOMETPUYECKHU I, JUITATOMETPUUECKHIA.

OcHoBbl  nuddepenmansHo-Tepmudeckoro  anammuza (HATA). Tepmorpamma u
TepMuueckie 3¢ ¢eKTsl. XapakTepuCcTUKa TEPMHUECKUX 3(PQPEeKToB. DTaJOHHbIE BEIIECTBA U
TpeboBanus Kk HUM. [loaroroBka npo0O u (Gaxropsl, BausIOmUe Ha pe3ynbTaTsl JJTA.

OCHOBBI TEPMOTIPaBUMETPHUUECKOTO aHaan3a. MeTobl ONpeieseH!s] U3MEHEHUSI MacChl
UCCIIEAYEMOIO BEIECTBA IIPU TEPMUYECKOM aAHAIM3E: CTAaTUYecKas TEpPMOIPaBUMETpPHS,
JUHAMHUYECKas TepMOrpaBUMETpusi, u300apHas TepMorpaBumerpusd. JuddepenunaabHas
TEPMOIPaBUMETPHS U €€ BOZMOKHOCTH.

JlepuBarorpapuueckuii aHalu3 U €ro OTIMYUTENIbHbIE OCOOEHHOCTH. AmNmaparypHoe
oopmiieHHe: OCHOBHBIE Y3JIbl U PUHIMIT paboThI AepuBarorpada. [Toaroroska npod u TeXHUKA
MpoBeCHUS aHanu3a. KadecTBEHHBIM M KOJMYECTBEHHBIM JepuBaTOTpa@UUECKUil aHAIH3.
Pactmm¢poBka nepuBarorpamMm. DakTopbl, BIUSIONIME HAa TOYHOCTH JAEPUBATOTpapUUECKOrO
aHayin3a. BbIOOp onTHMalbHBIX YCJIOBHM MPOBENEHHUS aHAIM3a MPH HCCIETOBAaHUHM ChIPbEBBIX
MaTepUasoB, U3yUYEHUU IIPOLIECCOB CHHTE3a BSKYLIMX MATEpUATIOB M CBOMCTB M3JEIMI Ha HUX
ocHoBe. Q-nepuBarorpadus.

HuddepenunansHas  ckanupyroomas  kajgopumerpus  (ACK):  ormnuuurtensHble
0COOEHHOCTH METOJla M 00JIACTH MPAKTHUUYECKOI'0 MCIIOJIb30BAaHUS MIPU UCCIEIOBAaHUM BSXKYIIUX
MaTepUasoB.
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1.2. PenrtreHorpaduyeckue METOJIbI aHAIN3a

BO3HHMKHOBEHHE M NIPUPOAA PEHTTEHOBCKUX JIydeHd. XapaKTEpPUCTUKH PEHTTEHOBCKOIO
u3nydenus. Judpaxkiaus peHTTeHOBCKOro u3inydeHus. YpaBHenue Bynbga-bperra. Mcrounuku
PEHTI€HOBCKOro  u3inydeHHs. OCHOBHBIE y3lIbl M MHPUHLUUMI pabOThl  PEHTI€HOBCKHX
TU(PPaKTOMETPOB. MeTOIbI CbEMKH PEHTI€HOTPAMM.

KadectBennslii pentreHodazoBsiii aHanus. Ilpurorornenue obpasmos. Pacmmdporka
peHtreHorpamMM. MpeHTudukanyus KpUCTAUIMYECKUX BEIIECTB METOJIOM mopomka. OieHka
pasMepoB HaHOKpHCTaLIOB MetogoMm [leGas-Illeppepa. KommuecTBeHHBIH PEHTTeHO()A30BBIM
aHanu3. [IpaBuiia mpoBeneHHsS KOJIMYECTBEHHBIX ONpeAesieHud. MeToapl KOJIMYECTBEHHBIX
OIpe/IeIeHuI: METOJl CTaHJAapPTHBIX CMECEil; MeToJ BHYTPEHHEro CTaHIapTa; MeToJ J00aBOK;
METOJ BHEIIHETO cTanaapTa. MaccoBbiii K03 pULIMEeHT MOTIomeHus (L.

1.3. MuUKpOCKOIMYECKHUI aHAIIU3

OnTnueckass MuKpockonus. TeopeTHyeckue OCHOBBI ONTHYECKOM MHUKPOCKOIUU.
[TpyHuMn AEWCTBHS ONTUYECKOTO MHUKPOCKONA M €ro XapakTepUCTHKH. (OCHOBHBIE THIIBI
ONITUYECKUX MUKPOCKOIIOB M MX YCTPOUCTBO. [loAroToBKa MPOO K aHAIHM3Y: MPO3pavyHbIe MITH(HI,
MOJINPOBAaHHBIE T QBI, IIPO3pavYHO-TIOJIUPOBAHHBIE HUTU QB CoBpemeHHbIE
Mmetayuiorpaduyeckie MUKpPOCKONBbl. OCHOBHBIE METOAMKH CHEMKH Ha METAIOrpadU4ecKux
MHUKpOCKOIax. MeTo/ibl criennaabHOr0 MUKPOCKOIIMUYECKOT O aHAJIN3A.

OnexTpoHHass MUKpockomnusa. TeopeTuueckue OCHOBbI MeToja. (OCHOBHBIE BHJIbI
3JIEKTPOHHBIX MUKpOCcKomoB. [IpocBednBaromyii 31nekTpoHHblid Mukpockon (II9M): yctpoiicTBo
U [pUHIUD JedcTBUSA. PacTpoBblil (CKaHHUPYIOIIMKA) 3JIEKTPOHHBIM Mukpockon (POM):
YCTPOMCTBO M mpuHIMI JedcTBus. CkaHUpymoomue 30HA0BbIe Mukpockonsl (C3M):
CKaHUPYIOLME 3JIEMEHThl U npuHuun aeiictBus. [loaroroBka oOpa3noB Uil UCCIIEJOBAHUS
MaTepHajgoB Ha MUKpockonax. MHpopmanus, noigydaeMas Ha pacTpPOBBIX M MPOCBEUMBAIOIINX
MUKpOcKomnax. MeTo/ibl ucciae10BaHus: IPSIMbIE U KOCBEHHBIE.

Pa3nes 2. MeToasbl ucciae10BaHusi JUCIIEPCHOCTH MOPOIIKOB U MOPOBOM CTPYKTYPbI
HCKYCCTBEHHOI0 KAMHS

2.1. MeTtoap! HccileJ0BaHUs AUCTEPCHOCTH MOPOIIKOOOPA3HBIX MaTepHUaIoB

JlucniepcHble cucTeMbl. XapaKTepUCTHKA JUCIEpPCHBIX cucteM. OCHOBBI aHaiM3a
MOPOUIKOOOpa3HbIX MaTepuasioB. ['paHyIOMETpUYECKUH COCTaB JUCIEPCHBIX MAaTEpUAIOB Kak
BaXHBIH (akTOp PEaKIUOHHONM CHOCOOHOCTH CBIPBEBBIX MAaTE€pHAOB B  Ipolieccax
KJIMHKEpOOOOPa30BaHUs U LIEMEHTOB NpH ruaparanuu. CrocoObl onpeieneHus: pa3MepoB YacTHUI]
HenpaBWIbHON Gopmbl. Teopust SKBUBAIEHTHBIX cdep.

Mertoabl onpezeneHus yAeIbHON MOBEPXHOCTH MOPOLIKOOOPA3HBIX MATEPUATIOB: METOA
BO3YXOMPOHUILIAEMOCTH; METOJl HHU3KOTeMmIleparypHoi azacopOuuu as3ora. CyTh METOMOB,
amnmapaTtypHoe oopmieHue, oopadboTka pe3yabTaToB.

Mertob! onpeeneHns TPaHyIOMETPHUECKOTO COCTaBa MOPOLIKOOOPA3HBIX MaTEPUANIOB:
CHUTOBOM aHAJIN3; CEIMMEHTAILIMOHHBIN aHaJU3; CEMapallMOHHbIA aHAJIU3.

Metoa nazepHoOl AUQpaKIUU, TEOPETHUYECKHE OCHOBBI MeTona. llpuHIum aencTBHS
JazepHOTO MHUKpoaHaim3aTtopa. ['panynorpammel. uddepennnansuas u HHTETpaibHAsl KPUBBIS
pacnpeeneHus 4acTull 10 pa3Mepam.

ConocraBUTeNbHBIM aHAIM3 M NPUYUHBI PACXOXKACHUS PE3YIbTATOB OIpPEAETICHUS
JMCTIEPCHOCTH OPOLIKOOOPa3HBIX MAaTepHAIOB, MOTYYEHHBIX PAa3TUYHBIMU METO/IaMHU.

2.2. MeTonbl UCCleI0BaHNs IOPOBOM CTPYKTYPHI KAMWJLIIPHO-TIOPUCTHIX TEI

XapakTepucTUKa KalmWUIIpHO-TIOPUCTHIX Tell. Kiaccudukamuss mop B MOPHUCTBIX
MaTepuanax. B3auMocBs3b Mex 1y KaIWUIIPHO-TIOPUCTOMN CTPYKTYpOl MaTepuaia 1 ero pu3nuko-
TEXHUYECKUMHU CBOICTBaMH.

Kinaccudukanmst MeTo10B onpeiesieHus: TOPOBOU CTPYKTYphI MaTepuaiioB. OmnpeaeneHue
IIOPUCTOCTU METOJOM PTYTHOM MOPOMETPHUM. Y CTPOMCTBO, IPHUHLMI ACUCTBUS MU IHUANA30H
U3MEPEHUsl MOPOMEPOB HU3KOIO M BBICOKOro JaBieHus. JuddepeHunansuas nu HHTErpaabHast
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noporpammsl. Pacuer o0bema u nuamerpa nop marepuaia. OnpeaeneHue OTKPhITOW TOPUCTOCTH
METOJIOM HaChIIIEeH!s. PacyeT 3aKpbITOi MOPHCTOCTH.

Pazgen 3. MeToabl onpe/ieJieHHsi MeXaHUYEeCKHX CBOMCTB BSKYIIIMX MATEPUATIOB

@akToppl, BIMAIOIMINE HAa MPOYHOCTHBIEC IMOKA3aTENN BSDKYIIMX MaTepuayioB. MeTombl
OTIpeIeJICHUS TIPEIEIOB MPOYHOCTH IIPU CXKATHHU, pacTshHKeHUH, n3rude. TpeGoBaHus cTaHAapTOB.
Hcnons3yemble mMarepuainsl. [loarotoBka o0pa3noB W ycioBHs X XpaHeHus. Vcmomezyemoe
o0opynoBanue u ocHacTKa. O0paboTKa MOITYYEHHBIX PE3yabTaTOB.

4 O0beM yueOHOH TUCHMILINHBI

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

O01as TPyA10eMKOCTh AUCIUNJIMHBI 4 144 108
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 0,33 12 9
Jlekuun 0,11 4 3
JlaboparopHsie paboTsl (JIP) 0,22 8 6
CamocrosiTesbHasi padoTa 3,67 132 99
KonrtakTHas camocTosiTenbHas pabora 0,4 0,3

3,67
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 131,6 98,7
Buj HTOroOBOro KOHTPOJIS: 3ader ¢ OLEHKOMH

AHHOTANUsA padoyeid MPOrpaMMbl JUCUUILIIMHBI
«MHcTpyMeHTaNbHBIE MEeTObI (PU3UKO-XUMHYECKOT0 aHAJIN3A
B XMMHUY€CKOH TeXHOJOTUH KePaAMUKI»

1 Leab aMCHMNJIMHBI — TPHOOpPETEHHWE 3HAHWM W HABBIKOB B IUIAHUPOBAHUU H
MPOBEJCHUN  (PU3UKO-XMUMUYCCKUX  HCCIICIOBAHUN  TYTrOIUTABKUX  HEMETALIMYECKHX U
cumukaTaeix MarepuanoB (THuCM), ¢opmupoBaHue KoOMIETeHUIMH B o00JacTH aHalu3a
KepaMHUYeCKHX MaTePUaJIOB C UCIIOJIb30BAHUEM COBPEMEHHBIX MPUOOPOB U METO/IOB.

2 B pe3yabTaTe U3y4eHHUs1 JUCHUILINHBI 00yYAIOIUIICS 10JI5KEeH::

Obnadams ClenNyOUMMA KOMIIETCHIIUSIMU U UHIMKATOPAMH MX JOCTH)KCHHUS:

VK-1.3; IIK-3.1; T1IK-3.2; TIK-3.3

Buame:

- COBpPEMCHHBIC HAyYHBIC TOCTIKEHUS U TICPCIIEKTHBHBIC HAIPABJICHUS padOT B 00JIaCTH
aHaJIM3a KepaMUIeCKUX MaTepUasoB;

- BO3MOXHOCTH HMHCTPYMEHTAJIBHBIX (U3UKO-XMMHUYECKHX METOJIOB aHaju3a Ipu
pelIeHnH KOHKPETHON Hay4YHO! 3a7]aui U 00JIaCTH UX IPUMEHECHHUS,

— OCHOBHBIC AHATUTUYCCKUE U HHCTPYMEHTAIBLHBIC METO/IBI UCCIICIOBAHMS KEPAMHUIECKHUX
MaTepUaIoB U UX METPOJIOTHYECKHE XapaKTEPUCTHKH.

Ymemn:

- 000CHOBAaHHO BBIOMpATh METOJABI HCCIEAOBAHUSA, COOTBETCTBYIOIIUE TMPUPOJIE
AaHATM3UPYEMOT0 MaTepraja u 3aJ1adaM dKCIIEPUMEHTA,

- IJIAHUPOBATH U MPOBOIUTH AHATTUTHUECKHUE UCCIICTOBAHMS;

- aHaJM3UPOBATH MOJyYECHHBIC PE3YIbTATHl M OMPEICIIATH MOTPEITHOCTH H3MEPEHUN;

Bnaoems.:

- MeToAaMu paboThl ¢ HAYYHO-TEXHUYECKOW, CIIPABOYHON JHUTEPATYPOH U DIIEKTPOHHO-
OMOMMOTEYHBIMU pecypcamMH, B TOM 4YHCIIC, [0 BOIPOCAM AaHAJIMTHYCCKUX HCCIICTOBAHMMA
KepaMHUYeCKHX MaTepUasoB;

- MPaKTHYCCKUMHU HaBBIKAMU TPOBEIACHHS AHAJTUTHUYCCKUX OIPEICICHHA, METOIaMH
MOJTOTOBKU MPOO K aHATU3Y;
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— CIIOCOOHOCTBIO U FOTOBHOCTBIO K COBEPILIEHCTBOBAHUIO METOJUK MCCIEJOBAHUS U UX
IPUMEHEHUI0O B CaMOCTOSTEIbHOM HayyHO-UCCIIEAOBATEIbCKOM JAEATENbHOCTH B 00JacTu
HEOPraHUYECKOT0 MaTEPUAIOBEACHHUS.

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Paznen 1. Metoabl mcciaenoBaHusi NPUPOAbI, Ga30BOro cCOCTaBa M CTPYKTYPbI
HeMeTaJNIM4eCKHX MaTepHaJioB

1.1. Tepmuueckue METO/Ibl AaHATIU3A

CyTb METOA0B TEpMHUUECKOr0 aHanu3a. Kiaccupukanus TepMUYECKUX METOI0B aHAIN3A:
muddepenimanbHo-Tepmudecknii  ananmusz  (ATA),  auddepenunanbHo—ckaHupyromas
kanopumetpust (ICK), nuddepennumanpaas repmorpasumerpus (JTI), munaromerpusi.

OcHoBbl U hepeHInaTBHO-TEPMUYECKOTO aHalIM3a. lTepMorpaMMa MW TEPMHYECKHE
3¢ dexThl. XapaKkTepucTuka TepMuIecKuX 3G (HEeKTOB. ITaJOHHBIC BEIIECTBA U TPEOOBAHUS K HUM.
[ToaroroBka mpo6 u paxTopsl, Baustonme Ha pe3ynbrarsl I TA.

OCHOBBI TEPMOTPaBUMETPHUECKOr0 aHanu3a. MeTobl OnpeaeaeHNus U3MEHEHHUs] MacChl
UCCJIEyEMOI0 BEIECTBA MPU TEPMUYECKOM aHAIM3€: CTAaTUYecKass TEepPMOIPaBUMETpPHUS,
JUHAMUYecKas TepMorpaBUMeTpusi, H300apHas TtepMmorpaBumerpusd. Juddepenunanbhas
TEPMOI'PaBUMETPHS U €€ BOZMOKHOCTH.

JlepuBarorpaguueckuil aHaau3 W €ro OTJIUYUTENIbHbIE OCOOCHHOCTU. AmmapaTypHoe
o opMIICHHE: OCHOBHBIC y3JIbl M PUHITUN paboThI AepuBaTorpada. [Toaroroska nmpod u TeXHUKA
npoBeJcHUs aHamu3a. KadecTBCHHBIH W KOJWYCCTBCHHBIN JIepUBATOrpa(UUYCCKUI aHAU3.
Pacmmm¢poBka nepuBatorpamm. DakTopsl, BIMSIOIIME Ha TOYHOCTH JIepUBATOrpauuecKoro
aHayin3a. BbIOOp oNTHMalIbHBIX YCJIOBMM IPOBEIEHUS aHAIW3a MPU HCCIEIOBAHUM ChIPbEBBIX
MaTepHaloB, M3YUYEHUH IPOLIECCOB CHUHTE3a TYIOMJIABKUX HEMETAUNIMYECKUX M CHUIIMKATHBIX
MaTepuasoB U CBOMCTB U3ENUI Ha UX OCHOBE.

HuddepenunanbHas  ckanupyromas  kajgopumerpus  (IACK):  ormnuuurtenbHble
OCOOEHHOCTHM MeToJa M 00JacTM NPAaKTHYECKOrO MCIONb30BaHUS IIPU  HCCIEIOBaHHUU
HEMETAJUIMYECKUX MaTEpUAJIOB.

OCHOBBI IMJIATOMETPHUM, O0JACTH MPUMEHEHMs. AmNmnapatypa W TEXHHUKA IMPOBEIEHUS
aHaJIN3a.

1.2. PenrtreHorpaduyeckre METOJIbI aHAITN3a

BO3HMKHOBEHME U NIPUPOAA PEHTTEHOBCKUX JIydel. XapaKTEpUCTUKH PEHTTEHOBCKOIO
n3nydeHus. CIUIOIIHOE M XapaKTEpUCTHUECKOE PEHTTeHOBCKOe u3nydyeHue. Judpakuus
PEHTI€HOBCKOrO0 M3lydeHHs. YpaBHeHue Bynbga-bperra. VcTouHUKH pPEHTI€HOBCKOIO
u3nyyeHus. 3akoH Mosznu. OCHOBHbIE y37IbI M HOPUHLUUN pabOThl  PEHTTEHOBCKUX
TU(PPaKTOMETPOB. MeTOIbl CheMKH JUPPAKTOTPAMM.

KauectBennsnii pentrenodazoBsiii aHanmi. [Ipuroronenue obpasmos. PacmmdpoBka
mudpakrorpaMM. WaeHTuuUKanus KpUCTATMYECKUX BEIIECTB METOAOM Mopoiuka. OreHka
pa3MepoB HaHOKpucTtaiioB MmetogoMm Jlebas-Illeppepa. KonudecTBeHHbIN peHTreHO(a30BbIN
aHanu3. [IpaBuiia mpoBeneHHsS KOJMUYECTBEHHBIX ONpEAENICHUH. MeToapl KOJIMYECTBEHHBIX
oTpezieNieHui: METOJ CTaHAApTHBIX CMECcel; MeTOJ BHYTPEHHEro CTaHJIapTa; METOJ J100aBOK;
METO/] BHEIIHETO CTaHAAPTA.

Pentrenoctpykryphseiii ananms. Onpenenenue naaekcoB Muiepa, Pacuer mapamerpos
a, b, c n 0OBema sneMeHTapHOI TYEHKU BelecTBa.

1.3  HUK-cmekTpockomws

Teopernueckue ocHOBBI KonebatenbHoM cnekTpockonuu THuCM. Buapl xonebanuit
atomoB B THuUCM. Ypasnenue byrepa - JlamOepra - bepa npumenurensno k THuUCM. Texuuka
u nposeneHue aHanu3os Ha MK-cnexktpomerpe. KauecTtBenHsbli 1 konnuectBeHHbIH K-ananus.
Nurepnperanusa cnektpoB. [Ipumenenne UK-criekTpockonuu it CTPYKTYPHBIX HCCIEA0BaHUM
HEMETAUTMYECKUX MaTepuaioB MaTepuaiioB. Anmnaparyproe opopmienue MK-cekrpockonuu u
HK-Dypse. [IpobomoaroToBka XUIKUX U TBEPIbIX MATEPHAIIOB.

14  MukpocKONMYeCKH aHaINU3
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OnTuueckass MUKpoOcKonus. TeopeTHuueckne OCHOBBI ONTHYECKOM MHUKPOCKOIHUU.
[IpuHuMn AEUCTBUSA ONTHYECKOTO MHMKPOCKONA M €ro XapakTepUCTHKU. OCHOBHBIE THIIBI
ONTUYECKUX MUKPOCKOIIOB U MX YCTPOUCTBO. [loAroToBKa MO0 K aHaIM3y: MPO3pavHbIe HUTU(HI,
MOJINPOBAaHHBIE U Qsl, MIPO3PAYHO-TIOJIMPOBAHHBIE Ui dBbI. CoBpeMeHHbIE
MeTayuiorpaduyeckie MUKpPOCKONBbl. OCHOBHBIE METOAMKH CBEMKH Ha MeTauiorpaduyeckux
MHUKPOCKOIax. MeTo/1bl cCieuaibHOr0 MUKPOCKOITMYECKOTO aHAIM3A.

OnexTpoHHass MuUKpockomnusa. TeopeTuueckue OCHOBBI MeTofa. (OCHOBHBIE BHJIbI
3JIEKTPOHHBIX MUKPOCKOIIOB. [IpocBeunBaromumii 35eKTpoHHbIN Mukpockon (II9M): ycTpoicTBO
U [pUHIUD JedcTBUA. PacTpoBblil (CKaHMpYIOIIMM) 3JEKTPOHHBIM Mukpockon (POM):
YCTpPOHMCTBO W TpHHIMN JaeicTBusA. CkaHUpyomue 30HI0BbIE MHKpockonbl (C3M):
CKaHUPYIOLME 3JIEMEHThl M OpuHUMN AeictBus. [loaroroBka oOpa3noB Ais HCCIEIOBaHUS
MaTepuaioB Ha MHUKpockomnax. Mudopmaius, noayyaemas Ha pacTPOBBIX M MPOCBEUHUBAIOIINX
MHUKPOCKOTIAX.

Pa3zpen 2. MeTtoanl HCCJIeIOBAHUS  JMCIEPCHOCTH MOPOIIKO00OPA3HBIX
HeMeTAJNIMYEeCKUX MaTepuanoB (rpanyjoMerpusi). HMccienoBanue mopoBoil CTPYKTYPHI
MaTepHuasIoB.

2.1  Meroabl HCCIIEOBAHUS TUCIIEPCHOCTH MOPOIIKOOOPA3HBIX MaTEPHAIOB

JlucnepcHble CUCTEMBI. XapaKTepUCTUKA JUCHEPCHBIX cucTeM. (OCHOBBI aHalu3a
MOPOILKOOOpa3HbIX MaTepuaioB. ['paHyIOMETpUYECKHI COCTaB AMCIEPCHBIX MAaTEpUAIOB KaK
BaXHBIA (DaKTOP PEaKIMOHHOW CIMOCOOHOCTH CHIPbEBBIX MarepuanioB. CrocoObI OIpeneaeHus
pa3MepoB YacTHIl HepaBMWIbHOU (hopMbl. Teopust SKBUBAIEHTHBIX cdep.

MeTtobl onpeaeneHus: TpaHyJIOMETPUUECKOTO COCTaBa MOPOIIKOOOPa3HBIX MaTEePHAIIOB:
CUTOBOM aHaJIN3; CEAUMEHTALIMOHHBIN aHAJIN3; JIa3epHasi TPAHYJIOMETPHUS.

CuToBoi aHaIM3 ¥ 00J1aCTH €ro MPUMEHEHUs. MeToIKa IPOBEIEHUS aHAJIN3a 10 CYyXOMY,
MOKPOMY U KOMOMHUpPOBAaHHOMY criocoOy. Bunbl cut. Paznuunble kinaccudukanyuy mKai CUT.

CenumentanvonHelid aHanu3 B TexHosiorun THuCM. Vpasuenue Crokca. OrpaHudeHus
NPUMEHUMOCTH CEIMMEHTAIlMOHHOr0 aHanu3a 1o ortHomeHuto Kk THuCM. OcobenHocTtu
IIPOBEJEHUS CEIMMEHTAlMOHHOIO aHalu3a NP MCCIEAOBAaHUU IOPOIIKOB IS ITPOU3BOJCTBA
THuCM. IlunerouyHsli W BECOBOM METOJABI aHadW3a, HMX OrPAHHYEHUS M BO3MOKHBIE
MOTPEIIHOCTH.

Meton na3zepHod AudpakuuM, TEOpPETUYECKHME OCHOBBI Merona. [lpumHuun neicTBus
Ja3epHOro MHUKpoaHanuzatopa. JuddepennuanbHas U MHTErpaibHas KPHUBBIE paclpeleleHus
YacTHUII [10 pa3Mepam.

ConocraBUTENbHBIA aHAIM3 WM NIPUYUHBl PACXOXKACHUS PE3YIbTATOB OIPEACICHUS
JMCTIEPCHOCTH OPOLIKOOOPa3HBIX MAaTepHAIOB, MOJYYEHHBIX Pa3IUYHBIMU METO/IaMHU.

MeTtoapl onpeneneHus yAeIbHOM MOBEPXHOCTU MOPOIIKOOOPA3HBIX MaTEpHAlIOB: METO]
BO3/1yXO0- ¥ ra30MPOHUIIAEMOCTH; METOJI HU3KOTEMIIepaTypHoi ajgcopounu azora. CyTb METO/IOB,
anmapaTtypHoe oopmieHue, oopadboTka pe3yabTaToB.

2.2 Mertoabl UcCle0BaHUS IOPOBOM CTPYKTYPbI KAIUIUIIPHO-TIOPUCTHIX TEJ

XapakTepucTuka KalwuIIpHO-OpUcThIX Ten. Kiaccupukauuss mop B MOPUCTHIX
Mmatepuanax. Bunapl nmopuctoctu. OTKpbITas M 3aKpbiTas MOPUCTOCTb. B3anMOCBS3b MEXIY
KalWUISIPHO-TIOPUCTOM CTPYKTYpOH MaTepuana u ero Gpu3nyecKuMu CBOMCTBAMHU.

Knaccugukanus MeTo10B onpeaeaeHus MOpoBOi CTPYKTYPbl MaTepHaJIOB.

MeTob1 onpeiesieHrs OTKPBITOM MOPUCTOCTH: METOJT THIPOCTATHUECKOTrO B3BEIIMBAHNUS,
NUKHOMETPUYECKUI METOJ, IKCIIpECC METOI. PacueT 3akpbITON OPUCTOCTH.

OnpeneneHne MOPUCTOCTH METOJOM PTYTHOM IOPOMETPUH. Y CTPOMCTBO, MPUHIIMII
JEUCTBUS W JUamna3oH M3MEPEHHs IMOPOMEPOB HHU3KOIO U BBICOKOTO  JaBJICHHS.
Huddepennmanbaas u UHTETpaJIbHAs moporpaMMel. Pacuer o6beMa 1 quameTpa rnop Marepuarna.

Paznen 3. Meroabl HcCiIeJ0BaHUSI MEXaHMYECKMX CBOWCTB HeMeETAJIMYECKHX
MaTepHaJIOB

3.1  OnpeneneHne MEXaHUYECKON MPOYHOCTH
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OcHoBbl Teopun npouHocty THuCM. Teopum npounoctu MmatepuanoB. Daktopsl,
BIUSIONINE HAa MPOYHOCTh. CTaTHueckas W JAMHAMUYECKas MPOYHOCTh. MeTonbl OmpeneiaeHus
IpeeNioB MPOYHOCTH IMpHU H3TUOe, cKaTuu, pacTsikeHud. [lonroroBka oOpaslloB M yCIOBHS
xpanenus. Mcnonbszyemoe obopynoBanue u ocHactka. O0paboTKa MOJy4EeHHBIX Pe3yIbTaTOB.

3.2  OmnpexneneHue TBEPAOCTH

KauecTBeHHBIE ¥ KOJIMYECTBEHHBIE METOIBI oOmpezeneHuss TBepaocTu. DakTopsl,
BIMSIOUIME HA TBEPAOCTb HEMETAJUIMUECKHUX MaTepuaioB. KadecTBEeHHbIE METOJbl - ILIKala
MuHepanoB Mooca. Paznuuus komuuecTBeHHbIX MeTon0B — Kuyma, bpunens, Poksema,
Buxkepca. CpaBHEHHME KOJMYECTBEHHBIX METOA0OB Mexay cobOoil. OOopynoBaHue uist
orpeziesieHus: TBEPIOCTU KepaMUUECKHX MaTepUasoB.

4 O0beM yueOHOH TMCUMILUIUHBI.

O0beM TMCUMILTHHBI
Buj yueOHoii padoThI Axax | Actp.
3E
4. q.

O061mast Tpy10eMKOCTh TUCIHMIIHHBI 4 144 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 0,33 12 9
Jlexmun 0,11 4 3
JlaGopaTtopusie pabots (JIP) 0,22 8 6
CamocrosiTesibHAas pa6oTa 3,67 132 99
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

3,67
CamMocTosATEIbHOE U3YUYEHUE PA3AEIOB IUCHUILIMHbI 1316 | 98,7
Bujx uTOroBOro KOHTpOJIS: 3adeT ¢ OLEHKOM

AHHOTalus padoyeil NPorpaMMbl M CHHUIIJIMHBI
«MHCTpYyMeHTAaTbHBIE METOABI (PU3NKO-XMMHYECKOI0 AHATN3A
B XUMHY€CKOIl TEXHOJIOTHHU CTEKJIA»

1 Heab A cuMmiIdHbI — TOATOTOBKA O0YYAIOIINXCS K MPOBECHUIO (PU3UKO-XUMUYECKHUX
WCCIIEIOBAaHUI MaTepuajoB Ha OCHOBE CTekla, (opMHpOBaHHE HEOOXOJUMBIX HAaBBIKOB,
JIOCTAaTOYHBIX JJISI CAMOCTOSITEILBHOTO BRIOOpA METO/1a aHAJIN3a, MTOATOTOBKH P00 M BHITTOTHEHUS
NEepBUYHOI 00pabOTKH JTaHHBIX.

2 B pe3yabTaTe H3y4eHHUs IMCUUILUIUHBI 00yYAIOMIMIACH 10JI2KEeH:

Obaaoams cleqyOmIMA KOMIETSHIIUSIMA U UHANKATOPAMH UX JTOCTHKEHUS:

VK-1.3; I[IK-3.1; I[IK-3.2; IIK-3.3.

3Hamy:

— TEOPETHUYECKHE OCHOBBI MHCTPYMEHTAJIbHBIX METOJOB (PH3UKO-XMMHUUYECKOTO aHATU3a
CTEKOJI ¥ CTEKJIIOKPUCTAIUIMUECKUX MaTepUaOB;

— BO3MOXXHOCTH HWHCTPYMEHTAJbHBIX METOJOB aHaju3a MpH PEIICHUH KOHKPETHOU
HAyYHO-TEXHHUYECKOH 3a/1auH, a TAaK)Ke UX OTpaHUYEHUs U 00JacTU IPUMEHEHHUS,

— MPUHIUTTHAIBHOE YCTPOUCTBO MPUOOPOB, UCHIONB3YEMBIX JIJISl aHATIN3A;

—TpeboBaHUs K 00pa3iaM U METOJUKU TPOOOIIOATOTOBKH.

Ymemn:

— 000CHOBaTh BBIOOpP PACCMOTPEHHBIX B JUCIMIUIMHE METOJIOB, HMCXOAS W3 3ajad
HCCIICIOBAHUM;

— IUTAHUPOBATh OJKCICPUMEHTAIBHBIE HCCICNOBAHUS U TOATOTaBIMBATh MPOOBI K
aHaIu3y;

— MPOBOAUTH MEPBUUHYIO0 00pabOTKY JaHHBIX M aHAJIN3 MOJYyYEHHBIX PE3YyNbTAaTOB;

Braoemy:

— MPaKTHYECKUMHU HaBBIKaMU PaOOThI C HAYYHO-TEXHUUYECKOU, CIIPABOYHOM JTUTEPATYPOM
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U DJIEKTPOHHO-OMOIMOTEYHBIMH  pEeCypcamH,  TOCBSIIEHHBIMH  (PU3HKO-XMMHUYECKUM
MCCJICJOBAHMSIM CTEKOJ U CTEKJIOKPUCTAININYECKMX MAaTEPHAJIOB;

— CIIOCOOHOCTBIO M TI'OTOBHOCTBIO K IPUMEHEHHMIO SKCHEPUMEHTAJIbHBIX METOIUK B
CaMOCTOSITENIbHOW HAyYHO-HCCIIEI0BATEIbCKOM IEATEIBHOCTH B 00JIACTH MaTepHUaIoB HAa OCHOBE
CTEKJIA.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pazoen 1. Memoowvl uccnedosanus ¢hazosoco cocmasa u cmpyKkmypvi Mamepuaios Ha
ocHO8e cmeKa

14, Tepmudeckue METObI aHATN3A

Tepmuueckuii u  auddepeHunanbHo-TepMudeckuii  meroasl  ananmuza  (TA),
nuddepennmanbHo-ckanupytomias kamopumerpus (ACK), cHHXpOHHBIH TEPMHYECKUN aHAIH3.
XapaktepucTuka TepMudyeckux d¢¢ekxroB. MHTeprnperanuss W pacmmppoBKa TEPMOTPAMM.
Bausiuue pasnuusbix ¢aktopoB Ha Bua KpuBblix JATA u JICK. Dranonnsle BemectBa u
TpeboBanusi Kk HuUM. Jwiaromerpuueckuid meroxa. OOmme cBeaeHus o0 ammaparype s
TepMuyeckoro axanusa. lloaroroBka mnpo0 M TeXHMKa MpOBEAEHUs aHanu3oB. [Ipumepsl
MCIIOJIb30BaHUs B TEXHOJIOTUU CTEKJIA U CTEKJIOKPUCTAININYECKUX MAaTEpPUAJIOB.

1.5. KauecTBeHHbII U KOJINYECTBEHHBIN pEHTTeHO()A30BBIN aHATIHN3

Bo3HuKHOBEHME M NIPUPOJA PEHTTEHOBCKUX JIyded. XapaKTEpUCTUKH PEHTTEHOBCKOIO
u3nydeHus. Judpakuus peHTreHOBCKOro usinydeHus. YpasHeHue Bynbda-bparra. OcHoBHBIE
y3JIbl ¥ TIPUHIUI pabOTHl PEHTIeHOBCKOTO AudpakTomerpa. KauecTBeHHBIN peHTreHo()a30BbIH
aHanmu3. VneHTuukanus KpUCTANIMYECKUX BEIIECTB METOAOM mnopomka. OLeHKa pa3MepoB
HaHOKpHUCTaIOB MeTozoMm J[lebas-Ileppepa. MeToapl KOJIHMYECTBEHHOTO PEHTTEHO(A30BOTO
a”anu3a. [loaroroBka mpo6 v TeXHUKa NMPOBEACHUS aHaNU30B. [IpuMeHeHue npu ucciae10BaHun
KPUCTAJIIIM3ALUU CTEKOJ.

1.6. AOGcopOuMOHHas CIEKTPOCKOMHS

OcHoBHbIE 3aKOHBI CBETOIOIJIOIIEHUS. Crnioco0sl MIpeICTaBICHUS
cnekTpodoToMeTprudeckux BeqndyMH. [IpuunHbl oTKIOHEHHH oT 3akoHa byrepa-Jlam6epTa-bepa.
[TonroroBka 0Opa3uoB, annaparypa U TeXHUKa u3MepeHus B Y@ u BUIUMON 00J1acTsIX CIEKTpa.
IIpuMeHEeHnEe ONTUYECKOM CIEKTPOCKONHHU I M3YYEHHUs MPOIYCKaHUS W IOIJIOIIEHUS CBETA
OecLIBETHBIMU M OKpAIIEHHBIMH MaTepHajlaMi Ha OCHOBE CTEKJIA.

1.7. KonebarenbHas CIEKTPOCKOMHS

Teopernueckue ocHoBbl konebarenpHOM (MK- m KP-) cnektpockonuu crexon u
KPUCTAINIMYECKUX CHIMKAaTOB. Meronuka nposenenus aHanu3oB Ha K- n KP-cniekrpomerpax.
WNurepnperanus cnektpoB. lIpumenenme WK wn  KP-crektpockormuu Uit CTpyKTYpHBIX
MCCJIEJOBAHUM CTEKOJI U CTEKIOKPUCTAININYECKUX MaTEpUAJIOB.

1.8.  Onrtuyeckas v EKTPOHHAS MUKPOCKOTIHS

OnTnueckass MHUKpOCKONHUs. TeopeTHueckne OCHOBBI ONTHYECKOM MHUKPOCKOINU.
[TpuHuMn AelcTBUS ONTUYECKOTO MHUKPOCKONA W €ro XapakTepUCTUKH. (OCHOBHBIE THIIBI
ONTUYECKUX MUKPOCKOIIOB U MX yCTpoicTBo. [loaroroBka npo6 k aHanu3y. OCHOBHBIE METOUKH
CHEMKHU Ha COBPEMEHHBIX MUKPOCKOTIaX.

OnexTpoHHas MuUKpockonusa. TeopeTndeckue OCHOBBI MeTofa. (OCHOBHBIE BHJIbI
ANIEKTPOHHBIX MHMKPOCKONOB. [IpocBeuMBarOmUi 3IEKTPOHHBIM MHUKPOCKOIL: YCTPOMCTBO H
OPUHIUN JeUCTBHs. PacTpoBblii (CKaHUPYIOMUI) 3JIEKTPOHHBII MHKPOCKOI: YCTPOWCTBO H
npuHuun gAeictBus. CKaHMPYOIIKME 30HIOBbIE MHUKPOCKOIBI: CKAaHHMPYIOIIHWE 3JIEMEHTHl M
npuniun jgeicreus. [lonroroBka obpasnos 1 uccienoBanus. MHpopmanus, noiaydaemas Ha
PacTpOBBIX U MPOCBEUNBAIOIINX MUKPOCKONax. MeToabl UCCIe0OBAHUS: MTPSIMbIE U KOCBEHHBIE.

Pa3nea 2. MeToasb! nccieI0BAHUA JUCIIEPCHOCTH MOPOIIKO00PAa3HBIX MATEPHAJIOB, a
TaK/Ke MEXaHHUYECKHX CBOMCTB CTEKO0JI U CHTAJIJIOB

2.1 Metozsl HccaeI0BaHUs AUCIIEPCHOCTH ChIPbs M MOPOIIKOOOPAa3HBIX MAaTEepUaIoB Ha
OCHOBE CTEKJIa
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JlucriepcHble CHUCTEMBbl W HX XapakTepUCcTUKU. OCHOBBI aHalW3a IMOPOLIKOOOpPA3HBIX
MaTepuaioB. ['paHyJlOMeTpHYECKU COCTaB JAMCIEPCHBIX MaTEpHUajOB KaK BaKHBIM (hakTop
pEaKMOHHON CHOCOOHOCTH CBIPBEBBIX MaTepUaoB. MeTto1b1 oInpeesIeHus
IPaHyJIOMETPUYECKOTO  COCTaBa  IOPOMIKOOOPa3HBIX  MaTepuaioB: CUTOBOM  aHaJM3;
CEMMEHTALlMOHHBIM AaHAIN3; JIA3€PHBIA JUCIEPCUOHHBIM aHamu3. TeopeTHYecKue OCHOBBI
MeTo10B. [loaroroBka mpo6 u TexHUKa MpoBeaeHUs aHan30B. OyHKIINH pacrpeeIeHUs YaCTHI]
0 pa3MepaMm U UX rpapuuecKoe mpeacTaBICHHE.

MeTtoabl onpeneneHns yAeIbHON MOBEPXHOCTH MOPOIIKOOOPA3HBIX MaTEPHANIOB: METO]
BO3YXONPOHULIAEMOCTH; METOJl HHU3KOTeMIleparypHou azacop6muu azota. CyTh METOOB,
amnmapaTtypHoe oopmieHue, oopadboTka pe3yabTaToB.

2.2. Metoapl HCCIEIOBAHUS MOPOBOM CTPYKTYpPHl MOPHUCTBIX CTEKOJI M CHEUEHHBIX
CUTAJJIOB

XapakTepucTHKa KaWUISIPHO-TIOPUCTHIX Tel. Kiaccupukamuss mop B MOPUCTBIX
MaTepuanax. B3auMocBs3b MeX Iy KaWUIIPHO-TIOPUCTOM CTPYKTYpOi MaTepuana 1 ero Gu3nuko-
TEXHUYECKUMHU CBOICTBaMH.

Knaccudukanus MeTo10B onpeaeneHus: HOpoBoi CTPYKTYpbl MatepuasioB. OnpeneneHue
OTKPBITOM TOPUCTOCTH METOJOM HaChIIEHUs. Pacuer 3akpbITON TOPUCTOCTH.

2.3 Metozpl onpeeNneHns MPOYHOCTHBIX XapaKTepUCTUK U CTaTUCTHUECKas o0paboTka
pe3yJIbTaTOB U3MEPEHUI

OO0mue cBeeHNs] 0 MEXaHUYECKUX U YIPYTHX CBOMCTBAX CTEKOJ U CUTAIUIOB. DaKTOpHI,
BIIMSIOLIME HAa MPOYHOCTHBIE IMOKa3aTeau. MeTonbl ONpeNeseHns NPEeoB MPOYHOCTH IPHU
CKaTUU, PacTSKEHHH, u3rude. MHUKpPOTBEpAOCT, M MeTonbl ee ompeaeneHus. [loaroroska
o0pa3LoB U npoBeaeHUe ucnelTanuid. Mcnonszyemoe oOopynoBanue um ocHactka. OOpaboTka
HOJYYEHHBIX pe3ynbTaToB. CTaTucTHueckas 0opaboTka pe3yabTaToB U3MEPEHUH.

4 O0beM yueOHOH THCHHMILINHBI

O0beM IMCHUIJIMHBI
Buj yueOHoi padoThI Axan, | Acip.
3E
4. 4.

O0mas TpPyA0EMKOCTh JMCIHIIIHHBI 4 144 108
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 0,33 12 9
Jlexmun 0,11 4 3
JlaGopatopusbie pabotsl (JIP) 0,22 8 6
CamocrosiTeJibHAas pa6oTa 3,67 132 99
KonTakTHas camocTosiTenpHas padoTa 0,4 0,3

3,67
CamMocTosATeIbHOE U3YUYECHHE Pa3AeNIOB IUCIUILIMHbI 1316 | 98,7
Buja UTOroBOro KOHTpPOJIS: 3a4er c oneHkom

AHHOTanus pado4ye NPOrpaMMbl M CHHUILJIMHBI
«XuMHYecKas TEXHOJIOTus BSUKYIUX MaTEPHATIOB»

1 Heap aucuMmiauHbl — QopMupoBaHHE y OOYYArONIUXCS CHCTEMHBIX 3HAHUUA U
KOMIETSHIIM B OOJIACTH TEXHOJIOTHH BSIKYIIMX MaTepUANOB, HEOOXOIUMBIX B UX OymylIei
npodecCuoHaTbHON NeSTENbHOCTH.

2 B pe3yabTaTe N3y4eHHs IMCUMILIUHBI 00y4AI0MIMIACH 10JI2KEeH:

Obaaoams cleqyomUMU KOMIETEHIIMSIMA U UHAUKATOPaMH UX JIOCTHXKEHUS:

ITK-1.1; ITIK-1.2; TIK-1.3; TIK-5.1; TIK-5.2; TIK-5.3.

3namo:

— TEOPETUYECKHE OCHOBBI M CIOCOOBI OCYIIECTBICHHSI TEXHOJOTMUECKHUX IPOIIECCOB
MOJIy4EHHUSI OCHOBHBIX BUJIOB BSKYIIIMX MaTE€pUaNOB;
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— NPUHLMIBI TOCTPOEHUS TEXHOJIOTMUYECKUX CXEM IIPOU3BOACTBA BXKYILIUX MAaTEpPUAIIOB;

— OCHOBHBIE TPEOOBAaHUS CTAaHAAPTOB HA CHIPHEBbIE MaTEPHAIIBI K TOTOBYIO MPOIYKIIHIO;

— OCHOBBl OXpaHbl OKpYXarollled cpeapl NpU OpraHu3allMid MW YIPaBICHUU
IIPOU3BOJCTBAMH BSDKYIIUX MATEPUAJIOB;

Ymemn:

— 006ocHOBaTh BbIOOp croco0a MPOU3BOJACTBA MOPTIAHALIEMEHTA C Y4€TOM CBOICTB U
PaLMOHAIBHOI'O UCIIOIb30BAHMS IPUPOIHBIX CHIPHEBBIX MAaTEPUAJIOB, TOIUIMBA, dJIEKTPOIHEPTUH,
a TaKk)Ke ¢ MAaKCUMaJIbHO BO3MOKHBIM HCITOJIb30BAHUEM BTOPUYHBIX PECYPCOB;

— YCTaHaBIIMBAaTh TPEOOBaHUS K TEXHOJOTHYECKUM IIpoIeccaM C IeNbl0 CHHKEHUs
MaTepUaIOEMKOCTH, SHEPTOEMKOCTH U CO3/IaHUSI MATIOOTXOAHBIX TEXHOJIOTUH;

— OCYILECTBJISITh TEXHOJIOTMYECKUMH TMPOLECC B COOTBETCTBHUM C PErJaMEHTOM H
HCIIOJIB30BaTh TEXHUUECKHUE CPEACTBA JUIsl U3MEPEHUSI OCHOBHBIX [1APaMETPOB TEXHOJIOIMYECKOTO
Ipoliecca, CBOMCTB ChIPbs U IPOIYKIUU;

Braoemw:

— METOJaMH TIPOBEJNCHHUS CTAHIAPTHBIX HCIBITAHUN 10 OIpeNeNeHuto  (PHU3HKO-
XUMHUYECKHUX U PU3NYECKUX CBONCTB BSKYIIMX MaTEpUAJIOB;

— METOJaMU M CpPEJICTBAMHU TEOPETUYECKOr0 M SKCIEPUMEHTAIBHOIO HCCIEI0BAHUSA
IIPOLIECCOB CHHTE3a, U3Y4YECHHMS CBOMCTB BSXKYILIMX MAaTE€pPUAIIOB.

3 Kpartkoe coaep:xanue TUCHUILUIHHBI

Pa3nes 1. OcHOBBI TeXHOJIOTHH BSIKYIIMX MAaTePHAJIOB

1.1. Hcropus npou3BOJCTBA U KiIaccu(UKAIH BSOKYIIMX MaTepUaIoB

Hceropuss M NEpCHEKTUBBl pa3BUTUS XHMHHM M TEXHOJIOTMM BSDKYLIMX MaTepHAJIOB.
TepMuHOIIOTHST B XMMHM U TEXHOJIOTMH BSDKYLIMX MarepuanoB.TepMUHONOrUS B XUMUU H
TEXHOJIOTHH BSDKYIIUX MaTepuanoB. Knaccudukanus BKyIIMX MaTepUaIoB.

1.2. X¥MMHKO-MHUHEPAIOTUYECKUI COCTaB MOPTJIAHALIEMEHTHOTO KIMHKEPA.

BemecTBeHHBI  cOCcTaB  MOPTIAHAUEMEHTa. XHMHUKO-MUHEPAJOTHYECKUM  COCTaB
MOPTIAHAUEMEHTHOIO  KIMHKepa. MOAynbHBIE  XapaKTEPUCTUKHA  IMOPTIAHALEMEHTHOIO
KJIMHKepa. Pojb BTOPOCTENEHHBIX KOMIIOHEHTOB. PaBHOBECHBIN MUHEpPATOTMYECKHI COCTaB
MOPTIAHAUEMEHTHOIO  KJIMHKepa. PacyeT paBHOBECHOIO MHMHEPAIOTMYECKOIO0  COCTaBa.
HepaBHoBecHbIe MuHEpanbl B KiIuHKepe. TBepable pacTtBopsl. IIpenenbHble COCTaBbl TBEPABIX
pactBopoB. [Tomumopdusm,1eeKTHOCTh U OIOYHOCTh KPUCTAIIOB KJIMHKEPHBIX MUHEPAJIOB.

1.3 CeipbeBble MaTepHalbl 1Sl MPOU3BOACTBA MOPTIAHILIEMEHTA.

V3BeCTHSKOBBIE W QIIOMOCHJIMKATHBIE TOPOABI, KOPPEKTHUPYIOIIME  J00aBKH.
XVUMHUYECKUN U MUHEPAJIOTUYECKUH COCTaB MaTepuaioB. TeXHHUYECKHe TPeOOBAHUS K COCTABY
OTZEIBHBIX CBIPBEBBIX KOMIIOHEHTOB. [IpuMecn B cbipbe. Dusnyeckue CBOMCTBA: TBEPIOCTD,
BJIQKHOCTh M JIPYTrM€ TEXHOJOTMYECKHE XapaKTEPUCTUKH. VCIonb30BaHNE NPOMBIIUICHHBIX U
OBITOBBIX OTXOJOB B KadyecTBE ChIpbeBbIX MarepuanoB. [llmakm, wuX XUMHYECKUH,
MUHEpPAJIOTUYECKUA  COCTaB, CTPYKTypa. XHMHYECKUH W  MHUHEPAIOTMYECKHMH COCTaB
HEe(EeTMHOBOTO IIJIaMa, er0 OCHOBHBIE CBOMCTBA KaK ChIPHEBOI'0 KOMITOHEHTA. 30JIbI B KaUeCTBE
CBIPHEBOTO KOMIIOHEHTA, OCHOBHBIE TpPEOOBAaHHSA K XMMHUYECKOMY COCTaBy U (PU3NYECKUM
cBoiictBaM. CocCTaB M CBOWCTBAa XKEJIE30COAEPKAIIMX MATEpPUAIOB: IHUPUTHBIE OrapKH,
KOJIOIIHUKOBAsI IbUIb, JKEJIE3HBIE PYIbl, OTXOAbl PA3JIMYHBIX OTPACIEed MNPOMBIIUICHHOCTH.
KpemHe3zeMucTele M TNIMHO3EMUCTBIE KOPPEKTHPYIOIME KOMIIOHEHTHI. Kartamutuueckue wu
Mou(ULIMpYIONIe KOMIOHEHTHI: TUIABUKOBBIN HINAT, KPeMHE(TOPUCTHIA HATPUH, XJIOPUCTHIN
kanpuMi. ['uncoconepxkamue marepuansl. Vcronap30BaHUE THUIICOCOAEPXKAIMX OTXOIOB IIPU
IIPOU3BOJICTBE LIEMEHTA.

1.4 TlpuHuunuagbHblE TEXHOJOTMUECKHE CXEMbl IPOU3BOJCTBA IOPTIAHALIEMEHTA.
MOoKpBIii, CyX0i, TOJTyCyXOH U TIOTYMOKPBIA CIIOCOOBI MIPOU3BOJICTBA, TEXHUKO-IKOHOMUYECKHE
[IPEUMYILECTBA KaXI0I0 U3 HUX.

Pasznes 2. ®u3uKo-XUMHYECKHE U TEXHOJOTHYECKHeE NMPOLEeCcChl MPOM3BOACTBA
MOPTJIAHALEMEHTA
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2.1. IloaroToBka ChIPbEBBIX CMECEH Il IPOU3BOJCTBA BSKYLIMX MAaTEPHUAJIOB

ITponiecchl MOArOTOBKM ChIpbeBOW cMecH. JloOblua CBIPHEBBIX MaTEpUANIOB, CIIOCOOBI
TPaHCIIOPTUPOBKU ChIPbS HA 3aBOJI, HOPMa 3aIlacoB ChIPbsl Ha MPEANPUATUH.

JlpoGneHue MmatepuanoB. BeiOOp ApOOMIIBHBIX arperaToB B 3aBUCUMOCTH OT CBOMCTB
CBIPbsI, CTAIUIHHOCTD IPOOICHHS, CYIIKa MAaTePHAIIOB.

N3menbuenue marepuainos. I1ytun nareHcudukanuu nomosa celppeBbix cMeceid. [lomon B
CYXOM U MOKpOM cocTOsSHUM. COBMECTHBIM IOMOJ M CyIIKa cbipbs. OnTuMu3anus mpouecca
TOHKOTO H3MeJIbYeHHUsl MarepuanoB. OLEHKa cTeneHu H3MenbyeHus. ['paHyiromMeTpudecKuil
COCTaB ChIPbEBOM CMECH U €TI0 CBA3b C 3aTpaTaMM SHEPTUU Ha IOMOJI.

ChIpbeBOl IIIaM Kak JUCIEpPCHasi CUCTeMa. PoJIb INIMHBI M U3BECTHSAKA B CO3JaHUU
CTPYKTYpHl LIIaMa. BakHeHmme CTPYKTYPHO-MEXaHMYECKHE CBOMCTBA IIaMa: BIIAXKHOCTb,
TEKy4eCTb. BiMssHHE IpUPOBI CHIPbEBBIX KOMIIOHEHTOB U X IUCIIEPCHOCTH Ha CBOMCTBA LIJIaMa.
[TyTu cHMKXEeHHS BIKHOCTH NUTaMa, (PUIbTpaIis nuiama.

Pazmep u popma gacTuil B Cyxux NOpOLIKOOOPA3HBIX CHIPbEBBIX cMecsX. OIHOPOIHOCTh
cocTaBa W (PM3MUECKOM CTPYKTYpPHI MOPOUIKOB. TeKydecTh M SIBICHUE ayTOTE€3MHB IOPOIIKAX.
ArpervpoBaHue U CIIeKMBAEMOCTb ITOPOLIKOOOPa3HBIX CHIPhEBBIX CMECEH.

KoppektupoBanue u romMoreHM3anusi ChIpbEBOIO IIIJJaMa U CYXHMX CBIPHEBBIX CMECEH.
MeToapl HenPEepHIBHOIO aHAJIM3a COCTAaBA ChIPbsI ISl KOPPEKTUPOBAHUS CHIPHEBBIX CMECEH.

2.2 OU3UKO-XUMUYECKHUE MPOLIECCHI IPU 00KUre MOPTIAHALEMEHTHOTO KIMHKEPa

IIponiecchl 00kura MOPTIAHALEMEHTHOIO KIMHKepa. TepMuyeckue IpeBpalieHus
OTJIEIbHBIX CHIPHEBBIX KOMIIOHEHTOB IIPU HArpeBaHUK. MexaHU3M U KUHETHKA POLIECCOB CYILKH,
JETHpaTalyy, IACCOLManMU. Peakuum B TBEpAOM COCTOSHMM, MEXaHU3M M KUHETHKA
TBepAoda3oBbix peakuuii. [locienoBarensHocTh 00pa3oBanus ¢a3 B cucremax CaO — SiOz, CaO
—Al>03, CaO — Fe203, CaO — SiO2 — Al,03 — Fe203. ObpazoBaHne IPOMEKYTOUHBIX COSTHHEHHIA.
BnusHue xatanuTtuyeckux, MOIMMUUUPYIOIUX MpUMecel, TIa30BOM (a3bl Ha MPOIECCHI
TBepaodaszoBoro crnekanus. [Iporneccsl ¢ yyactuem kuIkoil ¢a3bl. DBTEKTUUYECKHE PACIIaBBhI.
CrtpyKTypa U CBOWMCTBAa KIMHKEPHBIX pacijiaBoB. MeXaHNW3M M KMHETHKAa PEeaKIUil ¢ yJyacTHeM
KJIMHKEPHBIX pacIyiaBoB. BiusHHe KaTalUTUYeCKMX W MOAM(PUUUPYIOIIMX TNpuUMeced Ha
IPOLECChl KIMHKEpOOOpa3oBaHMsI C y4yacTHEM JKMIKOW (a3pl. MexaHusm o0pa3oBaHUS
KJIMHKEpHBIX rpanyi. [locnenoBarenbHOCTh KpUCTAIU3AUK (a3 MpU OXJIAXKIEHUH KIMHKEpA.
Ponb ckopoctu oxnaxkaeHuss B (OPMUPOBAHUM KOHEUYHOTO MMHEPAJIOTMYECKOro COCTaBa.
CrpyKkTypa HOPTIAHALEMEHTHOTO KIMHKEpa, KPUCTAJUIM3allUs OCHOBHBIX KJIMHKEPHBIX (a3.
BnusiHue TexHonornueckux (pakTopoB Ha PEaKIIMOHHYIO CLIOCOOHOCTH CHIPHEBBIX CMECEH.

2.3 TexHosorusi 00’KUra NOPTIAHALEMEHTHOTO KIIMHKEpa

OcobeHHOCTH  OOKMra MOPTJIAHALIEMEHTHOTO KIMHKEpa B Ieyax pas3JIM4yHOM
KOHCTPYKUMHU. TexHoJormdyeckue 30HBI Bpamawomeics mneyd. [loarotoBka M cxuraHue
TEXHOJIOTUYECKOT0 TOIIMBa. lcrmonb30BaHUE TOIMIMBOCOJEPKAIUX OTXOJOB MpPU OOXKHUTe
KIuHKepa. @yTepoBOYHBIE MaTepUaNIbl KIIMHKEPOOOKUTaTeabHbIX reyeil. O6pa3oBanue oOMa3Ku
U Kojel BOo Bpamatomelics neun. Kpyroobopor marepuana B neud. [IbuieBbIHOC M3 IEYeH,
CHOCOObI YTUIN3AUH YIOBIEHHON MBLIH.

2.4 TexHousorus nomosa NopTiaaHALEMEHTa

[Ipouieccyl moMosIa MOPTIIAHAEMEHTHOTO KIMHKEpa M MOJyYEHUs MOPTIIaHIUEMEHTA.
BiusiHne MUKpOCTPYKTYpBI Ha pa3MajiblBAEMOCTh KIIMHKEPOB. Pacxo sHepruu npyu u3MesbueHun
nemeHTa. [lyTu cHukeHus sHepro3aTpaT Ha U3MellbueHue [ieMeHTOB. IHTeHcuuKkaTopbl momosa
nemeHTa. OnTuMu3anus rpaHyJIOMETPUYECKOTO COCTaBa LIEMEHTOB.

2.5 Dkonorudeckue npooIeMbl MPOU3BOACTBA MOPTIAH/ALIEMEHTA.

[ToBbimieHue SHEProdPGEeKTUBHOCTH MPOU3BOJICTBA IeMEHTa. BBIOPOCH BpeIHBIX
BEIIIECTB B OKPYXKAIOILYIO Cpely IIPHU IPOU3BOICTBE LIEMEHTA U METO bl OOPBHOBI ¢ HUMH.

Paznen 3. 'maparanusi, TBep/ieHHe W CBOCTBA MOPTJIAHALEMEHTA

3.1 ®u3uKo-XxMMHUYECKHE MPOLECCHl TMIPATA[MK U TBEPACHUS MOPTIaHILEMEHTa
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XUMHUYECKHE pEaKUWW TUIpaTallid MUHEPAIOB MOPTIAHALEMEHTHOTO KIMHKEpA.
I'mapatanys amoOMHHATOB M amoMO(eppUTOB KajibLUsl B IPUCYTCTBHM JIBYBOJHOI'O THMIICA.
CkopocTh ruapaTanui MHHEpanoB. MexaHusm mnponecca ruaparanuu, teopun Jlelllatense,
Muxasnuca, COBpEMEHHbIE TEOpPHM TIHMJIpaTaluu MopTiaHauneMeHTa. KuHeTwka mporecca
THIpaTalii aluTa M Jpyrux MuHepanoB. [Ipupona HHIYKIMOHHOTO IEpHOAa Mpoliecca
ruparaquy. BrnusHue Temmeparypbl Ha CKOPOCTh Ipoliecca IMApaTaluu. 3aMeUIuTeNd U
YCKOpHUTENIM TMpolecca THIpaTaluy MopmIaHAneMeHTa. Kpucrammmsanus ruapaTHbIX ¢as.
XUMHUECKUH cocTaB XKHUAKOH (ha3bl IpU rUApaTaliy U TBEpJCHUN OPTIIaHALleMeHTa. MexaHnu3m
00pa3oBaHus U POCTa 3apoAbIIIeH rHApaTHRIX (Da3. BnusHue pa3nuuHbix (HakToOpoB Ha CTPYKTYPY
u Mopdororuto ruapaTHbix (as. IlepBuunble U BropuuHble ruapatHbeie (assl. CTpykTypa H
cocTaB 00pa3yroUMXCcs KpUCTAIIIOTHAPATOB.

3.2 TepaeHue nopTIaHALIEMEHTA

CxBaTblBaHME€ M TBEpJIEHHE IIEMEHTHOTO pacTBopa. Poib TwHIlca Kak perymstopa
CXBaThIBaHUS IleMeHTa. B3auMonelcTBHe pPa3IMYHBIX KPUCTAIIOIMJPATOB JPYr C JIPYroM:
aare3usi, KOTe3Ws, KpUCTauIMdeckue cpocTku. (OOpazoBaHHE KPHUCTAUIMYECKOTO |
reJIeKpUCTAIIMYECKOro KapKaca B LIEMEHTHOM KaMHe. ApMHUPYIOIAs pOJib KPYIHBIX KPUCTAJIIOB.
OObemMHbBIe HU3MEHEHUS TIPH TBEPICHUH LIEMEHTOB, KOHTPAKIIHSI.

CuHTE3 NPOYHOCTH LIEMEHTHOro KaMHs. KrHeTHKa TBepAeHUs LIeMEeHTa, BIMSIHUE Ha Hee
XHUMHKO-MHHEPAJIOTHYECKOT0, BEIIECTBEHHOTO COCTaBa, JAWCHEPCHOCTH IEMEHTA, YCIOBHUH
TBepaeHMs. CTpyKTypa 3aTBEp/IEBIIEro LIEMEHTHOT0 KaMHs. Teopust Mukpoberona. @opmsl CBA3U
BOJBI B IIEMEHTHOM KaMHE, CTPYKTypa TOp. TpaHCHOPTHBIC SBJICHHS B LIEMEHTHOM KaMHE.
Mertobl ncciie[0BaHUS MUKPOCTPYKTYPBI IEMEHTHOTO KaMHSI.

3.3 Koppo3sus noptrianaineMeHTa

Koppo3ust ¥ J07roBeYHOCTh LEMEHTHOrO KaMHs. Buabl M MeXaHHW3Mbl KOPPO3HH.
ABTOKOpPpO3Us 1IEMEHTOB. Mepbl 00pbOBI ¢ KOPPO3UEH LIEMEHTOB.

3.4 CtpouTesbHO-TEXHUYECKHE CBOMCTBA MOPTIIAHALIEMEHTa

AKTHUBHOCTh, Mapka M KJacC NpPOYHOCTH IieMeHTa. [IMOTHOCTHP W oObeMHass Macca
1eMeHTa. TOHKOCTh nomosia. BogomorpeOHOCTh, HOpMaibHas T'yCTOTa, BOJOYAEP)KHBAaIOLIas
CIIOCOOHOCTh, BOJOOT/IENEHHE 1IeMEHTOB. CXBaTbIBaHHE, PABHOMEPHOCTh HW3MEHEHMsI o0bema
[IEMEHTHOTO TecTa. TenoBblIeNeHne pHU TBEPJCHUN [IEeMEHTOB. BiusiHue pa3nuuHbIxX (pakTopoB
Ha MPOYHOCTH IEMEHTHOTO KaMHSI.

4 O0bem yueOHOH TUCHMILINHBI

B yueGHO# paGoTh! O0BeM THCHUILTAHBI
3E Akan. 4. | Actp. u.
OO6m1ast TpPyA0EMKOCTh JTUCITUTUIHHBI 8 288 216
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,66 24 18
Jlexnun 0,22 8 6
[Tpaktuueckue 3ansatus (I113) 0,22 8 6
JlaboparopHbie padboTs (JIP) 0,22 8 6
CamocrosiTesibHas padora 7,09 255 191,25
KonTakTHas camocTosiTenbHas paboTa 709 - -
CamocTosTeIbHOEC H3YUYCHHE Pa3/IeTIOB JUCITUILIHHBI ' 255 191,25
Bua konTpoJs:
IK3aMeH 0,25 9 6,75
KonTtakTHas paboTa — MpOMeXYyTOYHAsl aTTECTaIHs 0,4 0,3
0,25
[ToaroroBka K ’K3amMeHy 8,6 6,4
Buja uTOroBoro KOHTpoJIs: IK3aMeH
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AHHOTAaIUs padoyeil MporpaMMbl T CHHIJIHHBI
«XHMHYeCKasi TEXHOJIOTUSI KePpaMHUKI»

1 Heab MCHUIUIMHBI — IpUoOpeTeHre 00yUYarOIMMUCS 3HAaHUH OCHOBHBIX ITPOLIECCOB
KEPaMUYECKHX TPOU3BOACTB, TEXHOJOTMHA OCHOBHBIX BHJIOB KEPAMHUYECKUX HU3JCIUI
(TeXHUYECKOM KEpaMUKH, OTHEYINOPOB, CTPOUTEIBHOM M XO3SMCTBEHHOM KEpPaMUKH) M HX
(U3UKO-XMMUYECKHX  CBOWCTB  (CTPYKTYPHBIX,  MEXaHMYECKHX, TEPMOMEXaHUYECKHUX,
TEIUIOPU3NUECKUX, IEKTPOPUZNIECKHUX, MATHUTHBIX, OITUYECKUX U JIP.).

2 B pe3yJbTaTe H3y4eHUs! AUCHUILUIMHBI 00YYAIOLIMIACS T0JIAKEH:

Obnadamye cleayOUMU KOMIIETCHIIUSAMU U UHIUKATOPaMH UX JTOCTUKEHUS:

IK-1.1, I1K-1.2, T1K-1.3, TIK-5.1, TIK-5.2, TIK-5.3.

3namo:

- TEXHOJIOTUYECKHE TPOIIECCHI TOIYYECHHUSI OCHOBHBIX BUIOB KEPAMUKHU M OTHEYIIOPOB;

- METOJbl TEOPETUYECKOIO MPOEKTHPOBAHUS M SKCIEPUMEHTAIBHOTO HCCIIEI0BaHMS
CTPYKTYPHI H CBOMCTB OCHOBHBIX BUJIOB KEPAMUKH U OTHEYIIOPOB;

- OCHOBHbIE TPeOOBaHMs CTAHIAPTOB Ha CHIPbEBbIE MAaTEPHAJIbl U TOTOBYIO MPOAYKLIHUIO;

- OCHOBBI OXpaHbl TPY/Aa, TEXHUKH OE30IaCHOCTH, IMPOTHBOIIOKAPHON 0E30MacCHOCTH M
3alUThl OKpYXarolled cpeibl IPU OpraHu3aliy U YNPaBIEHUU MPOU3BOJACTBAMH KE€PaMHUKU U
OTHEYIIOPOB.

Ymemu:

- TPUMEHSATh TEOPETUYECKHE 3HAHUS IO XHMHUU M TEXHOJOTHH KEPAMUYECKHX H
OTHEYIOPHBIX MaTepUajioB B KYpCOBOM U JHUIUIOMHOM IIPOEKTUPOBAHUM, a TaKXKe IpH
POXOXKJICHUU TIPOU3BOJCTBEHHON MPAKTUKH;

- yCTaHaBIMBaTh TPeOOBaHMS K TEXHOJOTMYECKUM HpOLeccaM C IeNbI0 CHIKEHHS
MaTepHaIOEMKOCTH, JHEPTOEMKOCTH 1 CO3JIaHHSI MATIOOTXOAHBIX TEXHOJIOTHIA;

- OTpe/EIATh CBOMCTBA PAa3IMUHBIX BHJIOB KEPAMHUUECKUX MaTepHAJIOB;

- IPOBOJIUTH aHAIN3 HAyYHO-TEXHUYECKOH JTUTEPATYPHI.

Braoemy:

- 3HAaHUSIMH O B3aUMOCBSI3H COCTaBa, CTPYKTYPBI, CBOMCTB M TEXHOJIOTHH OCHOBHBIX BHJIOB
KEepaMHUYECKUX MaTepUasoB;

- 3HAaHUSIMH O TEXHOJIOTHYECKOM ITPOIECCe MPOU3BOICTBA KEPAMUIECKHUX MaTEPHAJIOB KaK
€/IMHOM LIeNOoYKe MOCIe0BaTEeIbHBIX B3aMMOCBSI3aHHBIX CTa/INH;

- METOJJaMH OpPTaHM3AIMU M OCYIIECTBJICHUS KOHTPOJIS CBOWCTB TOTOBOH INPOIYKIIWH,
crioco0amM MOMCKA U aHaJIM3a HayYHO-TEXHUYECKOH JTUTepaTyphl.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pa3nen 1. Beenenue

Kparkue cBeneHHs MO HUCTOPUM KEpaMHKH, COBPEMEHHBIH YpPOBEHb M IEPCIEKTUBBI
pa3BUTHSL.

OO6oOuieHHass cxeMa TEXHOJOIMYEeCKOro Ipolecca MPOU3BOJACTBA KEPaMHUKH U
OTHEYTIOPOB M XapaKTePHCTHUKA OCHOBHBIX TIEPEIEIIOB.

OCHOBHbBIE XapaKTEPUCTHKH, UCIIOIb3yEeMbIe JIJIsl ONMMCaHMUs YHMaKOBKH TBEpAOH (a3bl U
COOTHOIIEHUS MEXIy TBEPJIOH, )KUJIKOU 1 Ta3000pa3Hoi (hazamu.

OCHOBHBIE THUIIBI CTPYKTYP KepaMHUECKUX MaTepuayoB. IlnmoTHocHekmascs kepamuka,
KepaMHKa 3EpPHHCTOTO CTPOCHHWS, TIIOpUCTas TMpOHHUIaeMasi KepaMuKa, KepaMHhKa W3
YABTPAIUCIIEPCHBIX TOPOIIKOB.

Paszpnen 2. [Iponeccel TEXHONOTUU KEPAMUKH.

2.1 3MenbueHne 1 3¢pHOBOI COCTAaB MMOPOLIKOB.

B3auMoCBsI3b CTPYKTYpBl KEpaMHUECKHUX MATEpPHUalOB C JUCHEPCHOCTbIO HCXOAHBIX
MOPOUIKOB. MeTO/IbI MPE/ICTaBICHUS U XapaKTEPUCTHKHU 3€pHOBOro cocTtaBa. Kiaccudukarms u
XapakTepUCTHKa METONOB AMCIEPrupoBaHMsA. MeXaHU3Mbl JUCIIEPTUPOBaHMs. Arperarsl,
UCTIOJIb3yEeMbIe /ISl U3METbUEHUS, U 00JIaCTH UX MPUMEHEHUS.
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Tonkuit nomos. OCHOBHBIE CIIOCOOBI TOHKOT'O MTOMOJIA. METO/1bl 3aIUThl H3MEIbUaeMbIX
MaTepHaioB OT 3arpsA3HEHUS.

Oco0eHHOCTH U3MENIBYCHUS TUNITACTUYHBIX MAaTEPHAIIOB.

Paznenenne mnopomkoB 1o KpynHocTH. [lombGop 3epHOBOro cocraBa IOPOILIKOB.
XapakTepuCcTUKa YINAaKOBKA MOHO- M MOJU(PAKIMOHHBIX MOpOIKOB. [IpepriBHBIE U
HENpPEepPbIBHbIE 36PHOBBIC COCTABBI.

2.2. CmemMBaHME U OJrOTOBKA Macc.

TpeGoBanust K OJHOPOJHOCTH Macc, CIOCOOBI €€ OLEHKH. THUIOBbIE CXEMBI
NPUTOTOBIICHUS (OPMOBOYHBIX MacCc IS TOJIYCYXOro IIPECCOBaHUS, IUIACTHYECKOTO
(dopMoBaHus, HUIMKEPHOTo JuThs. CTpoeHne HOpMOBOYHBIX Macc.

BpemeHHbIe TEXHOJIOTHYECKUE CBA3KH M X POJIb IPH (POPMOBAHUH M CYIIKE, KOMIIOHEHTHI
CBSI30K, TPEOOBAHHUS K CBSA3KAM.

2.3. Meroasl hopMoBaHUs MoTy(hadpuKaTa.

[Tonycyxoe npeccoBanue. CymHocts MeTona. Kiaccudukamus crnoco6oB npeccoBaHuUs
[0 HaIIPaBJICHUIO YCWJIMH, CKOPOCTU U PEKUMY HarpyxeHus. OeHOMEHOJIOTHYECKOE ONUCaHKE
OJIHOOCHOT'O IpEecCOBaHMs B XecTKol marpuue. [loBenenue TBepnoil, xKuIK0M U ra3000pa3HOi
¢a3 npu 1mpeccoBaHuu. BinmsHue nAaBleHUMS W BPEMEHU IIPECCOBaHMS Ha IUIOTHOCTh
nonygpabpukata. B3auMOCBsA3b YIIIOTHAEMOCTH M IUIOTHOCTH HoiydabpukaTa C JaBIEHUEM
IIPECCOBAaHUS M COJEpKaHUEM CBS3KU. [lOHATHS KpUTHYECKUX BIAXKHOCTH, IUIOTHOCTH U
nasiieHus. Pacnpenenenue qaBieHus U IVIOTHOCTH O BBICOTE 3aroTOBKU. CrIOCOOBI MOBBIIIEHUS
PaBHOIUIOTHOCTH. [IByCTOpOHHEE M CTYyNEHYaTO€ OJHOOCHOE IIPECCOBAHHUE, IIPECCOBAHUE B
«IUIaBaoIUX» Gopmax.

N3ocTaTnueckoe npeccoBaHUe U €ro BapUaHThI.

I'mapoauHamMuyeckoe, dJIEKTPOruApOIMHAMUYECKOE U B3PBIBHOE IIPECCOBAHME.

BuOpaunonnoe ¢opmoBanue. Bapuantel mMeTona. BiusHue OCHOBHBIX (PakTOpOB Ha
IUIOTHOCTH NoJy(abpuKaTa.

[Inactuueckoe popmMoBaHue U ero BapuaHThl. JleopMalinoHHbIE CBOMCTBA MIACTHYHBIX
Macc. MeToJpl OLEHKHM IUIACTMYHOCTH. BiMsHHME OCHOBHBIX (akTOpPOB (conxepKaHHs
JTUCIIEPCUOHHON Cpefbl, JUCHEPCHOCTH TBEpJOW (hasbl, ra30BbIX BKIIIOUEHUI) Ha CBOMCTBA
IUTACTUYHBIX Macc.

@dopmoBaHME 3aroToBOK BblIaBiauBaHueM. OcobeHHocTH JedopManuud  Macchl B
IIHEKOBBIX U MOPLIHEBBIX Mpeccax.

®opmoBaHHE METOAOM pacKaTkh. OCHOBHBIE (PAKTOPBI, OMpPENEISIONINE MPOTEKaHHUE
nporecca. Popmbl 17151 U3TOTOBJIECHUS U3AETHNA U IPEAbABIsIEMble K HUM TpeOOBaHHUS.

Meroa 1onpeccoBKHU.

dopMOBaHHE METOJOM OOTOUKH.

JIutbe Kepammueckux wuIMKepoB. Kinaccupukamuss MeTomoB nuThs. TpeGoBaHus K
JUTHEBBIM CyclieH3UusiM. JIuTbe U3 BOAHBIX cycreH3ui. CrocoObl peryaupoBaHHs CBOMCTB
nuTKepa u nonydadpukara. MHTeHCHpUKALINS TUTHS.

Jlutbe nonygabprkara u3 HEBOAHBIX cycrnieH3uil. [IneHouHoe nuThe.

JIuTbe M3 TEPMOIUIACTUYHBIX IITHMKEPOB. OCHOBHbIE OCOOCHHOCTH M BapUaHTHI METOJA.
CniocoOnl perynupoBaHusi CBOMCTB Humkepa. OCHOBHBIE OCOOCHHOCTH yJajeHUs BPEMEHHOM
TEXHOJIOTUYECKOMN CBS3KH.

2.4. Cymika kepaMHuecKkoro noirygadpukara.

VY nanenue BpeMEHHON TEXHOJOTUYECKON CBSI3KM KaK MPOILIECC BHYTPEHHETO U BHEILIHETO
MaccooOMeHa. YcaZouHble SBJIEHUS B MpoIlecce CYMIKH. MakCUMalbHO JOMYCTHUMasi CKOPOCTb
CYHIKH. MeToIbl OLEHKH CYHIMJIBHBIX CBOWCTB moNy(abpukata W JUIMTEIBHOCTH CYIIKH.
OCHOBHBIE METOJIBI CYIITKH KepaMUIECKOTO ToTy(hadprKkara u criocoObl e HHTCHCU(BUKAITIH.

2.5. O6xur kepamuyeckoro noiygpadbpukara.
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OCHOBHBIE TPOLIECCHI, TPOUCXOAAIIHE IPpU 00xure. MI3MeHeHnue cBoiicTB noydadpukaTta
B oOxure. CriekaHue Kak OCHOBHOM Iporiecc, MpoucXoismuil npu ooxure. OCHOBHbIE CTaAUU
cnekanus. CriocoObl OIIEHKH U XapaKTePUCTUKU CIIEKAHUS.

TeepnodazoBoe cniekanue. BnusiHue ocHOBHBIX (pakTopoB. CIoCOOBI MHTEHCU(PHUKALIUH.

Peakunonnoe crnexanue.

XKunxogaznoe criekanue. OCHOBHbIE CTaAMU Ipoliecca. BiusHue ocCHOBHBIX (PAKTOPOB U
cnocoObl nHTeHCH(puKanuu. XKunkopazHoe criekaHue Npy B3aUMOACUCTBUH TBEPAOH U KUIKOK
das.

2.6. JlononHUTENbHBIE BUIBI 00pa0OTKN KepaMHUECKUX M3EIHiA: UM (OBKa, MOTUPOBKA,
MeTaJlJIM3anus, aika, IeKOpUpOBaHUE.

Pa3nen 3. CtpoeHue u cBOMCTBA KEPAMUKH.

3.1. ®a30BbIil cOCTaB, MAKPO- U MUKPOCTPYKTYpa, IOPUCTOCTh U IJIOTHOCTh KEPAMUKH.

Pacripeniesieare  KpUCTALTMYECKOW W CTEKJIOBHIHOW (a3 u mop. Buasl mop,
IPOHMILIAEMOCTh K (PIIFOMAAaM U ee CBsI3b ¢ HOPOBOH cTpyKkTypoil. [lapameTpsbl, XapakTepu3yromue
IIOPOBYIO CTPYKTYpY, paclpeiesieHue mop mo pasmepam. Meronabl uccieoBaHus (a30BOro
COCTaBa, MUKPOCTPYKTYPBI U IOPUCTOCTH.

3.2. MexaHuueckue 1 yrpyriue cBoicTBa KEpaMHUKHU.

Ynpyrue cBolcTBa KEpaMUKH, MEXaHU3MBI Pa3pylIeHUs KepaMUKH. I [pouHOCTs Kepamuku
IIPU PA3JIMYHBIX BUJAX MEXAHUYECKUX BO3AEUCTBUN. TpelIMHOCTONKOCTh KEPAMHUKH U CIIOCOObI
€€ NOBBILIECHMS. TBEpAOCTh U HU3HOCOCTOMKOCTh KEPaMUKH. METOIbI ONpeAeICHUS MEXaHUUECKUX
U YIPYI'MX CBOMCTB KEpaMUKH. 3aBUCUMOCTh CBOMCTB OT CTPYKTYpbI MaTepHalia U TEMIIEpaTypshl.

3.3. Terutou3nyeckrue CBOMCTBA KEPAMHUKH.

TennoeMKocTs, TEPMUYECKUN KodppunreHT JIMHEWHOT O paclLIupeHus,
TEIUIONPOBOAHOCT, U TEMIEPATYPONPOBOJAHOCTh KEPAaMHUKH, UX 3aBUCHMOCTh OT COCTaBa M
Temneparypbl. MeToapl oueHku. TepMuyeckue HampsDKEHHUS B MaTepuayie M U3JENMsIX,
TEPMOCTOMKOCTh KE€PAMHUKH. DaKTOPBI, ONPEAENSIOIINE TEPMOCTONKOCTb. METOABI €€ OLEHKH.
[Tyt noBBIIEHUS TEPMOCTOUKOCTH. MOPO30CTOMKOCTh KEPAMHUKHU.

3.4. OrneynopHoCTh M JAe(OpMalMOHHBIE CBOWCTBA KEPaMMKH MpPHU MOBBIIIEHHBIX
TeMIEpaTypax.

OrneynopHocTh U omnpenensonye ee pakropsl. [lonsydects (kpum) kepaMuku. MeTo bl
OLICHKH. BinsiHue CTpyKTYypBl, IOPUCTOCTH, TeMIepaTyphl. JJuTenbHas IPOYHOCTh KEPAMUKHU.

3.5. DnexTpoduznueckue cBOMCTBa KEPAMUKH.

[IpoBoguMoOCTh  KE€paMHMKH, €€ MEXaHU3Mbl U  TemIepaTypHass 3aBUCHUMOCTb.
Kepamuueckne NpPOBOJHUKH, CBEPXIPOBOJHUKH, IMOJYNPOBOJAHUKM M AWDJIEKTPHUKH.
[Tonspuzanuss KepaMUKH, €€ BUABI U CBA3b C JUIJIEKTPUYECKOM IPOHMUIIAEMOCTHIO.
TemnepaTypHass M YacTOTHAash 3aBUCHMOCTb JUAJIEKTPUYECKOW MPOHUIIAEMOCTH KEpPaMUKH.
JuaaexTpudeckre moTepy, UX BUABI U CBA3b C XUMUYECKUM, (Pa30BBIM COCTAaBOM U CTPYKTYpPOI
kepamukd. TemmepaTypHas UM 4YacTOTHas  3aBUCHUMOCTH  JUAJIEKTPUYECKHX  IOTEPb.
OnexkTpuyeckas MPOYHOCTh KEPaMHUKH, BUIBI M MEXaHM3Mbl MIpo0os. MeToabl H3MEepeHUus
ANEKTPUYECKUX CBOMCTB.

3.6. IIpe30kepaMuyecKue MaTepHabl.

OcHoOBHBIE MOKa3aTenu. BiusiHue coctaBa M CTPYKTYpbI Ha MMbE30CBOMCTRA.

3.7. MaruuTHbl€ CBOWCTBAa KEPAMHUKHU.

OcHoBHbIE CBeCHHS O Tpupone ¢eppomMarHeTu3mMa KepaMUKHU, HaMarHWYeHHOCTH,
MarHuTHas IPOHUIAEMOCTh, KO3pUUTHBHas cuia. Temmneparypa Kropu. Marnutomsarkue u
MarHuToxectkue pepputhl. BiusHue cTpyKTypbl Ha MarHUTHBIE CBOMCTBA.

3.8. Onrryeckue cBOWCTBAa KEPAMUKHU.

B3aumonencTeue KepaMHMKH CO CBETOM, PACCESHME, MOTJIOMEHUE U OTPaXCHHE CBETA.
Kepamuka kak momympospadHoe Teno, Oelu3Ha KepaMHKH W METOAbl €€ OLEHKU. BiumsHue
MpUMECe Ha ONTUYECKUE CBOMCTBA KEPAMUKH.

3.9. XuMuueckue CBOMCTBa KEPaMHUKHU.
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DaKTOpBI, OTMPEACIISIONINE COTPOTUBIICHUE KOPPO3UH: XUMUIECKAsi HHEPTHOCTh TJIABHBIX
U BTOPOCTEIICHHBIX COCTABJIIONIMX KEPAMHKH, ITOBEPXHOCTHAS TEKCTypa M IIOPHCTOCTH,
oOpa3oBaHHe 3alIUTHOTO CJOs, Temmeparypa. [loBeaeHHWe pasTUYHBIX BHUJIOB KEpaMUKH B
KOPPO3HOHHBIX cpenax. [1lnako- U cTeKI0yCTOMYMBOCTh, YCTOMYUBOCTh KEPAMHUKH K JCHCTBUIO
BOJBI M €e TMapoB (BIAXHOCTHOE pACIIMPEHHE), KHUCIOT, IIeN0oYeii, Ta30BBIX Cpel,
OMOCOBMECTHMOCTh KepaMHKH. KaTalnTiHueckue cBOiCTBa KEPAMUKH.

4 O0beM yueOHOH THCHHMILINHBI

Bt yae6Hoii paGoTs! O0beM JUCHUILITHHBI
3E Akan. 4. | Actp. u.
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 8 288 216
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,66 24 18
Jlekuun 0,22 8 6
[Tpaktuyeckue 3ansatus (I13) 0,22 8 6
JIaboparopusie padots (JIP) 0,22 8 6
CamocTrosiTesbHasi padora 7,09 255 191,25
KoHTakTHas camocTosiTellbHas paboTa 209 - -
CaMOCTOsTEIbHOC H3YUYCHHE PA3/ICIOB JUCIIUILUIMHBI ' 255 191,25
Bua koHTpoJIA:
IK3aMeH 0,25 9 6,75
KonTakTHas paboTa — MpOMeXYyTOYHAsE aTTECTAIHSI 0,4 0,3
0,25
[TonroToBKa K 9K3aMeHy 8,6 6,4
Buja nTOoroBoro KOHTpoOJIs: IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«XHMHYEeCKas TEXHOJOIUA CTEKJIA»

1 Heab AUCHUIIMHBI — IPUOOPETEHNE YUAIIUMUCS 3HAHUM U KOMIIETEHIIUNA B 00JacTH
(GUBUKO-XMMHH CTEKJIO00pPA3HOTO COCTOSIHMSI BEIECTBA, TEOPETUUYECKHX OCHOB CTEKOJIHHOM
TEXHOJIOTHH M UX TMTPAKTUYECKON pearn3alii B MPOU3BOJICTBE OCHOBHBIX BUIOB CTEKIIOU3IEIHIA.

2 B pe3yabTaTe N3y4eHHs IMCUMILINHBI 00y4al0MIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH MX JOCTH)KCHHUS:

TIK-1.1; IIK-1.2; [IK-1.3; T[IK-5.1; T[IK-5.2; IIK-5.3.

Buame:

— 0COOEHHOCTH CTPYKTYPBI U CBOWMCTB BEIIECTBA B CTEKIIO00PA3HOM COCTOSIHUU;

— o0mmue 3aKOHOMEPHOCTH (PU3UKO-XUMHUECKUX IPOLECCOB B CTEKIOOOPA3YIOIIHUX
pacIuiaBax M CTEKJIax;

— TEOPETUYECKHE M TEXHOJIOTHYECKHE OCHOBBI TMPOIECCOB CTEKOIBHON TEXHOJIOTHH,
OCHOBHBIE TEXHOJOTHYECKHE PEXKUMBI M TapaMeTPhl pabOThl TUTIOBBIX MPOMBIIIIEHHBIX JIMHUH.
Ymemy:

— AHAJIM3UPOBATH B3aUMOCBA3U XUMHUYCCKOT'O COCTaBa, CTPYKTYPEI U CBOMCTB CTCKOJI;

— MNPOTrHO3UPOBATH YPOBCHb CBOICTB U OICHMNBATh BO3MOXXHBIC o0iactu MMPUMCHCHU
CTCKOJI B 3aBUCUMOCTH OT XUMHUYCCKOI'0 COCTaBa M TCXHOJIOTHH ITOJTYYCHUS,

— NPUMEHATH OCHOBHBIC TEOPETUUECKUE TTOJIOKEHUS K aHAINU3Y PE3YbTaTOB HAYYHBIX U
TEXHOJIOTUYECKHUX UCCIEIOBAHUN B 00JIACTH CTEKJIA.
Braoempw:

— 3KCHCPUMCHTAJIIBHBIMU METOJaMHU OIIPECACICHUA CBOMCTB CTCKOJI,

— MCTOJaMH pacucTa q)HBI/IKO-XI/IMI/I‘-ICCKI/IX XaPaKTCPUCTHUK CTCKOJI;
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— HaBBIKAMH TIOCTAHOBKM W TIPOBEACHHS JKCIEPUMEHTA, aHAIM3a M HW3JI0KCHUS
pe3yJIbTaTOB JKCIEPUMEHTa TIPU BBIMOJIHEHUM HCCIIEA0BATEIbCKOW paboThl B 00JacTu
TEXHOJIOTUH CTEKIIA.

3 Kpartkoe coaep:xaHue JTUCHUILUIAHBI

Paszoen 1. Cmpyxmypa u ceoticmea cmexon

1.1 Beenenue. Crekno00pa3Hoe U KPUCTAIMUECKOE COCTOSHUE BEILECTBA, CTPYKTYPHBIE
apaMeTpsbl CTEKOJI

Crexno kak Mmarepuan. [IpuponHoe CTEKIO W UCTOPUYECKMH aCHEKT CTEKJIOAEIHSL.
Knaccugukanus crekon mno HasHadeHuto. O0630p crexon pasHbIX TUHOB.CTEKI000pa3HOE H
KPHUCTAJNINYECKOE COCTOSIHUE BEILECTBA, CTPYKTYPHBIE ITapaMeTphl CTEKOI.

Omnpenenenne moHsATHH "crekno", '"crekiooOpa3Hoe cocTtosiHHE", 'crekioBaHue'.
OCOOEHHOCTH CTEKJIOBUJHOIO M KPHUCTAIJIMYECKOIO COCTOSHHUS BELIeCTBA. XapaKTEpHbIE
MPU3HAKK CTEKJIIO0Opa3HOro coctosHus. Temmeparypa crekioBanuss Tg W HMHTEpBal
crexsioBaHua. OCOOEHHOCTH U3MEHEHUS CBOMCTB B HHTEPBAJIe CTEKJIOBAHUS.

OcHoBHblE THIOTE3bl CTpoeHus crekia. [loHsATue o0 crekinooOpas3oBarensix |
MOIU(PHUKATOPAaX, MOCTUKOBOM M HEMOCTHKOBOM KHciopoze. KpucramioxuMudeckuii moaxon K
OINMCAHUIO CTPOCHHUSI CTEKJIA. MUKPOHEOIHOPOAHOE CTPOEHHUE CTEKJIO00PA3YIOIIUX PACIIaBOB U
CTEKOI.

CTpyKTypHbIE MapaMeTpbl CTEKOJI: CTENEHb CBSA3aHHOCTH CETKH, CHJIa IOJs KaTHOHA,
IPUPOJA U SHEPTHsI CBA3HU, NOJIIPU3YEMOCTh, JIEKTPOOTPULIATEIBHOCTh KATHOHOB. OCOOEHHOCTH
CTPOCHUSI PaA3IMYHBIX TPYII CTEKOJ — CHIMKATHBIX, OopaTHBIX, (ocdarHbiXx. COBpeMEHHBIC
HpPEJCTaBICHUS O CTPOCHUU CTEKJIA.

1.2 BsI3KOCTh M TOBEPXHOCTHOE HATSKEHHE CTEKOI.

Bsskocts crekna. TemneparypHas 3aBUCUMOCTD BA3KOCTH, €€ MaTEMaTHUECKOE ONMCAHNUE.
OHeprus akTUBAlLlMU BSI3KOI'O TEUEHUS U ee ompefeneHue. BiusHue paznuyHbXx (akTOpOB Ha
BA3KOCTh CTEKOJI. XapaKTEPUCTHUUYECKUE TEMIIEpaTypbl M COOTBETCTBYIOIIME MM 3HAYEHUS
BA3KOCTH. TeXHOJIOorn4eckas 1kana BI3KoCTH. [[0BepXHOCTHOE HaTsSKEHHE CTEKJIa U €ro poJib B
TEXHOJIOTHH.

1.3 MexaHnudeckue CBOMCTBA CTEKOJ.

[InotHOCTh cTekina. BnusHue cocraBa W TEIJIOBOrO MPOLUIOIO Ha IUIOTHOCTb.
TemnepaTypHast 3aBUCUMOCTb IJIOTHOCTH CTEKJIA.

Teopernueckass M TeXHUYECKas MPOYHOCTb. BBICOKONPOYHOE COCTOSIHME CTEeKiIa H
IpUpOJia ero pa3ynpoyHeHus. Teopun MpoyHOCTH cTekna: sHepreTudeckas Teopus [puddurca,
cTaTHCTUYECKasi Teopus. BiausHue cocraBa, CTPYKTYphl U TEIJIOBOTO MPOLUIOrO Ha MPOYHOCTh
6e3nedextHoro u aedexkrHoro crexna. MacmTaGHBIN (GakTOp U €ro BIMSHUE HAa MPOYHOCTH.
Craruyeckas 1 TMHAMUYeCKasi IPOYHOCTb. MeTO/ bl yIIPOUHEHUS CTEKIOU3IEIHA.

VY napHas Bs3KocTb. TBEPAOCTh KaK XapaKTEPUCTHKA IMPOYHOCTH IMOBEPXHOCTHOTO CJIOS
ctekia. Ponbp TBepAOCTM mNpuU MeXaHWYECKOW o00paboTke crekjaou3aenuil. Ympyras H
IUIacTHUecKass JeopMmanus CTekja B pa3IMYHbIX TEMIIEPaTypHBIX HHTepBajax. [paHUIIbI
IIPUMEHNMOCTH 3aKoHa ['yka.

Bnusinue coctaBa, TEIJIOBOTO MPOILIOro, TeMMepaTrypbl Ha (DU3MKO-MEXaHHYECKue
CBOMCTBA.

1.4 Tennmodu3snyueckue cBOMNCTBA CTEKOM.

[Ipupona temnoBoro pacuipeHus: crekia. Jlunatomerpuueckas KpuBasi paciiupeHus U
XapaKTEepUCTUUECKHE TOYKM Ha HEll. BiamsHue XMMHYECKOro cocraBa M CTPYKTYpbI CTEKJIA Ha
TeMneparypHbiil ko3 duiment nuneitHoro pacmupenus (TKJIP). TemnepaTypHas 3aBUCHMOCTb
TKJIP. Pons TKJIP B TeXHOIOTMM U IPUMEHEHUHN CTEKIIA.

ITpupoaa TernnonpoBOJHOCTH CTEKOJ. 3HAUEHUS TEIUIOEMKOCTH MPOMBIIUIEHHBIX CTEKOJL.
BnusiHue coctaBa U TemriepaTyphl Ha TEIIO(U3NYECKUE CBOWCTBA.
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CBsi3b TEPMOCTOMKOCTH C MEXaHUYECKUMH W (PU3NYCCKUMH CBOHCTBAMH CTEKJIA.
VYpaBuenus Bunkenemena-lllorra u bapreneBa. BiusiHue cocraBa cTekia, CKOPOCTH
OXJIAXACHUS (HArpeBaHus), TOJIIUHBI M3JCIUM HAa TEPMOCTOMKOCTb. Te€pMOCTOMKOCTD
MPOMBILUIEHHBIX CTEKOJ.

1.5 DnexTpuueckne CBOMCTBA CTEKOI.

[Ipupo1a mpoBOAMMOCTH CHJIMKATHBIX CTEKOJI U pacIlyIaBoB. TeMiiepaTypHas 3aBUCUMOCTb
IIPOBOAMMOCTH. DHEPrusl aKkTUBALMU IpoBoaAUMOCTH, TeMieparypa TK-100. Bausaue coctaBa u
CTPYKTYPHBIX IMapaMeTpPOB CTeKja Ha npoBoaumocTs. [lonmumenounoit addexr. [loBepxHocTHAs
U 00beMHasl 3JIEKTPOIIPOBOIHOCTb.

[Ipupona monspuzanuu B CTeKIax (9JIEKTpOHHas, WOHHasl). Jludnektpuyeckas
MPOHUIIAEMOCTh CTEKOJI, €€ CBS3b C JPYTMMH CBOWCTBaMHU (TUIOTHOCTh, KOX(PQPUIUEHT
npenomiieHus1). Buabl OUANIEKTPUYECKUX IMOTEeph: MOTEpU MPOBOJUMOCTH, pellaKCalluOHHBIE,
pe3oHaHcHble. Buabl mpo0osi. 3HaUeHUs] AMDIEKTPUUYECKUX CBOWCTB MPOMBIILIIEHHBIX CTEKOJI.
Bnusnue coctaBa v TeMiiepaTypbl Ha IU3JEKTPUYECKHUE CBOMCTBA CTEKOJL.

1.6 OnTuueckue CBOMCTBA CTEKOI.

CrekTpbl COOCTBEHHOTO MPOIYCKaHUS CTEKOJ B ONTUYECKOM JHara3oHe JJIUH BOJIH.
VYcnoBust mpo3pavyHOCTH, TOHITHE TPAHUYHOMN JTMHBI BOJIHBL. CHEKTpaibHbIE XapaKTEPUCTUKHU
HEOKpAIIeHHbIX M IBETHBIX CTEKOJ. MeXaHu3Mbl OKpallMBaHUsA CTEKJIa HOHHBIMH,
MOJICKYJIIPHBIMU, KOJUTOUIHBIMH KPAaCUTEIISIMHU.

OTpaxkeHne CBeTa M €ro MCIOJb30BaHUE B TEXHOJOruMu crekna. IlonHoe BHyTpeHHee
OTPa)KEHHE KaK OCHOBA IOJyYEHHUsI ONITUYECKUX CBETOBOJOB, TUH3 Dpenerns.

[TokazaTenb mpesoMIIeHUsI U AUCIEPCUs MOKa3aTess MpeloMIIeHUs cTekia. Jluarpamma
A06e u kmaccuduKaus ONTHYCCKUX CTEKOJI. BiwsHuME pa3nuduHbIX (AaKTOPOB Ha IMOKA3aTelb
npenomiieHus: crekol. Pedpakuusa. ObnacTu mpUMEHEHHUs CTEKOJ C Pa3IUYHBIMU ONTHYECKUMU
MOCTOSTHHBIMH.

1.7 Xumnueckas yCTOHYMBOCTH CTEKOJL.

MexaHu3M XUMHYECKOTO pa3pylIeHUs CTEKJa TMPHU B3aUMOJACHCTBUU C Pa3TUYHBIMU
peareHTamMHu (BOJOM, KHUCIOTamH, IIeino4amu). BrusHue cocraBa, TeMIepaTrypbl, BHUIA U
KOHIEHTpAllUl peareHTa Ha XMMHYECKYI0 CTOWKOCTh crekiya. Ilonmumenounoil a¢dext npu
B3aMMOJICHCTBUH CTEKJIa C BOJON M KHUCIOTaMH. | MAPOIUTHYECKHE KIacchl U Kiaccu(UKaIHs
CTEKOJI MO0 XHUMHYECKOW CTOMKOCTU. I[lyTHM MOBBINIEHUS XUMHYECKOHM CTOMKOCTH CTEKOJ W
CTEKJIOU3IEIUM.

Paszoen 2. OcHo8bl cmekoIbHOU MEeXHON02UU

2.1. O6uue NPUHLIKIIBI CTEKOJIBHON TEXHOJIOTHH.

Tunsl ¥ BUABI CTEKO M U3JIEINIA Ha UX OCHOBE. XapaKTePUCTHKA OCHOBHBIX KOMIIOHEHTOB
U KJaccu(UKaus CTEKOJN MO0 XMMHUYecKoMy cocTaBy. OOoOIIeHHass TeXHOJOTHUYecKas cxema
MPOU3BOJICTBA CTeKJIa M cTekiou3enuil. OCHOBHBIE TEXHOJOTMYECKHE CTaJuud U HUX

XapaKTEPUCTHUKA.
2.2. CpIpbeBbIE MAaTEpUAIIBI U IPUTOTOBJIEHNUE CTEKOJIBHON IIUXTHI.
Knaccudukanus  ChIpbeBBIX  MaTepHalioB,  HCIOJB3YeMbIX B  CTEKOJIbHOU

MPOMBINIIEHHOCTH. TpeOoBaHMsI, NpeabsBISEMble K CBHIPEBBIM MaTepuagaM, CTaHIAPTHI.
I';1aBHBIE M BCIIOMOTaTENIbHBIE CHIPHEBBIE MaTepuaibl. TEXHOIOTMYECKUE CXEMbI IOArOTOBKHU
CBIPBEBBIX MAaTEPHUAJIOB Ha CTEKOJbHBIX 3aBoJaX. CTEKOJIbHBIN 00 Kak ChIPEBOI MaTepua Jist
crexsioBapeHus. COBpeMEHHOE COCTOSIHUE ChIPhEBON 0a3bl CTEKOIBHOM MPOMBIIIIIEHHOCTH.

TpeboBanusi, mpeabsABIsEMble K CTEKOJIBHOM IINXTE, NX 00OCHOBAHUE M 00ECIeYeHNE B
YCIOBHSX IPOMBIIUIEHHOIO IPOU3BOACTBA. TeXHonormyeckas cXxema M IapaMeTpsl
INPUTOTOBJICHUS  IIUXThl. TpeOoBaHUS, TPEABABISEMbIE K  YCIOBHSAM XpaHEHUS U
TPAaHCIIOPTUPOBKH LIUXTBHI.

Metoauka pacueTa NPOMBIIUICHHBIX CTEKOJIBHBIX IINXT I10 3aJaHHOMY COCTaBY CTEKJIA.
KoppektupoBka peuentyp muxrt. KoHTposb KauecTBa ChIpbEBBIX MAaT€pHaIOB U MMXTHL. [lytn
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COBEPLIECHCTBOBAHUS TEXHOJOTUHU MOATOTOBKH CTEKOJbHOM muXThl. [Ipumenenne ACY TII npu
MOATOTOBKE ChIPbEBBIX MAaTEPUATIOB U COCTABICHUH LIUXTHI.

2.3. Teopernyeckue U TEXHOIOTMYECKHE OCHOBBI CTEKJIIOBAPEHHUS.

OU3NKO-XUMUYECKHUE MPOLIECCHI U MOCIEI0BATEILHOCTH (PA30BBIX MPEBPALICHUI B IIIMXTE
B XOJ€ cTekjoBapeHus. [ISITh 3TanoB CTEKIOBApEHUs, UX XapaKTEPUCTUKA, JIMMUTUPYIOLIUE
IIPOLIECCHI, TEMIIEPATYPHBIE UHTEPBAJIBI.

[IpakTnueckass peanu3anusi CTEKJIOBAPEHUS B COBPEMEHHBIX CTEKJIOBAapEHHBIX Ie€yax.
VYcinoBus M1 0COOEHHOCTH MPOBapa CTEKOJbHOM HIMXThI B IMPOMBIIUICHHBIX CTEKJIOBAPEHHBIX
nevyax (TOPIIKOBBIX, BaHHBIX). OCOOGHHOCTH W pOJb TEIJIOOOMEHa U MaccooOMEHa B
CTEKJIOBAPEHUM, IyTH ONTUMH3ALMU OSTUX sABIEeHHM. Kaprorpamma 3epkana CTEKIOMAacChI.
TexHonornueckne peXUMbl BAPKU CTEKOJ PA3IMUYHBIX TUIIOB. OCOOEHHOCTH U INEPCHEKTUBBI
NIPUMEHEHHUs JJIEKTPOSHEPTHMM B  CTEKJIoOBapeHUU. CpaBHUTEIBHBIM aHAIU3 TEXHUKO-
HKOHOMUYECKHUX IOKa3aTenae paboThl CTEKJIOBAPEHHBIX NeUel Pa3INyHON KOHCTPYKIUH.

Knaccudukanus, npupoaa u NpudrHbI MOSBICHHUS TOPOKOB CTEKIOMAacchl. /Jluarnoctuka
MIOPOKOB U IYTH UX YCTPAHEHHUS.

2.4. dopMoBaHUE CTEKIOU3ICTUMN.

TexHosornueckue CBOMCTBA CTEKOJIbHBIX pacIUIaBOB  (BA3KOCTb, ITOBEPXHOCTHOE
HATSDKEHHME, KPHUCTAJUIM3allMOHHAS CIIOCOOHOCTh) M WX pOJb B mporeccax (opMOBaHUS
crexsonsnienuit. "JInunneie" u "kopoTkue" crexia. Kunerrnka oxiaxaeHus U TBEPJCHUS CTEKIIa
npu popmoBanuu. Knaccuduxanust u pa3sHOBHIHOCTH CIIOCOO0B (hOpMOBaHUs, UX MPUMEHEHUE
1151 GOPMOBAHUS CTEKIIOU3/ICINI pa3HOTO THIIA.

2.5. OTKUT CTEKIOU3AEIINH.

TepMuueckue HanpsKEHUs B CTEKJIE, MEXAHU3Mbl U 3aKOHOMEPHOCTH UX BOSHUKHOBEHMUSI
Y pellaKkcallii, BIMSHUE Ha CBOWCTBA CTEKIION3AEINI. MeToabl N3MepEeHNs HalPsSKEHUH, YPOBEHb
JOTTYCTUMBIX HANIPSKEHUN B CTEKJIOU3AETHUAX.

OTXHr CTEKJIAa KakK 3aBepIIaroIas CTaAusl TEXHOJOTHMU IPOU3BOJICTBA CTEKJIOU3IEIINN.
TeMneparypHbIi U BA3KOCTHOM HHTEPBAJIBI OTAKUTA. TEXHOJIOTHYECKUE PEKUMBI OTKUATA, METO/IbI
ux pacuera. KoHTpoJb kKayecTBa OTKHra.

2.6. DKonoruyeckre aceKThl IPOU3BOJICTBA CTEKIIA

OcHoBHbIE (haKTOPBI BO3AECUCTBUS HAa OKPYKAIOILYIO cpeay. Tekylue ypoBHU SMUCCHH B
OKpYXKaIoIlyI0 Cpelly U MOTpeOsieHUs pecypcoB B IPOU3BOJCTBE cTekia. [Ipon3BoACTBEHHBIN
DKOJIOTMYECKAN MOHHUTOPUHIA U KOHTPOJIb HAa NPENNPUATHUIX CTEKOJBHOW MPOMBIIIJIEHHOCTH.
Mepsl 10 IpeAOTBPAILEHUIO U CHI)KEHUIO BHIOPOCOB 3arps3HSIOIIMX BEIIECTB PU IPOU3BOJICTBE
crexia. IlpuMeHeHne cTekon MpU MMMOOWIM3ALMU PaJMOAKTUBHBIX OTXOJOB. YTHIIM3AILUSA
OTXOJIOB APYTUX MPOU3BOJICTB B TEXHOJIOTUU CTEKIIA.

4 O0beM yueOHO# JUCUMIIJIMHBI

O0beM TUCHUIIINHBI

Bun yaeOHO# paboThI

3E Axan. 4. | Actp. 4.
OO6m1ast TpPyA0€MKOCTh JTUCITUTUIHHBI 8 288 216
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,66 24 18
Jlexnun 0,22 8 6
[Tpaktuueckue 3ansatus (I113) 0,22 8 6
Jlaboparopubie padboTs (JIP) 0,22 8 6
CamocrosiTesibHas padora 7,09 255 191,25

KonTakTHas camocrosiTenbHas paboTa 709 - -
CamMocTosITeIbHOC H3YUYCHHE PA3/ICTIOB JUCITUTLIMHBI ' 255 191,25
Bua konTpoJs:

IK3aMeH 0,25 9 6,75
KonTakTHas paboTa — MpOMEeXYyTOYHAsl aTTECTaIHsI 0,25 0,4 0,3
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[ToaroToBKa K 9K3aMeHY | 86 | 64
Buja uTOroBoro KOHTpoJIs: IK3aMeH

AHHOTaNUs pado4yei MPOrpaMmMbl JUCUUILIIMHBI
«OCHOBBI HAYYHBIX HCCJIEI0OBAHUI B TEXHOJIOTHH BSKYIIIUX MATEPHATOB)

1 Heap AucHUMNIIMHBI — MPUOOpETEeHHE OOYJYAIOIIMMKCS 3HAHUN W KOMIIECTCHIIUH I10
OpraHu3alliil W TPOBEICHHUIO HAYYHBIX HCCIECIOBAHUNA B 0O0JACTH TEXHOJOTMU TYTOIUIABKUX
HEOPraHMYeCKUX M CHJIMKATHBIX MaTepHalioB, 10 OOpabOTKE M NPEICTABICHUIO PE3yJbTATOB
HAYYHBIX UCCIIEIOBaHU B (hOpMe HAyUHBIX MMyOIMKAIIHiA, TOKIAJ0B U MPE3ECHTALNH.

2 B pe3yabTaTe H3yYeHHUs TUCHHUILUIUHBI 00y4YAIOIIUIICA T0JIKEH

Obnadamye cleAyOMKUMA KOMIIETCHIIUAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUS:

VYK-1.3, I1K-4.1, 11K-4.2, TIK-4.3.

3nams:

— COBpPEMEHHBIEC HAay4YHBIE JTIOCTHIKCHHUS U TIEPCIICKTUBHBIEC HAIPaBJICHUs paboT B 001acTu
TEXHOJIOTUH TYTOIJIaBKUX HEOPraHMYECKUX U CUIMKATHBIX Marepuaios (THCM);

— CTaTUCTUYECKUE METOJIbl 00pabOTKH HKCIIEPUMEHTAIbHBIX PE3YJIbTATOB;

— COBPEMEHHBIE METOJbl UCCIEI0BAHUS TYrOIJIABKMX HEOPraHMYECKHUX M CHJIMKATHBIX
MaTEepHaoB;

Ymems:

— NIPUMEHSATH 3HAHUSI, [T0JIyYEHHBIE IIPU U3yYEHUHN €CTECTBEHHOHAYYHbIX U CHEIHMATIbHBIX
JUCLHMIUIMH, A pelleHus (QyHIaMEeHTaJIbHbIX U NMPHUKIAIHBIX 3a/a4 B OOJIACTH TEXHOJIOIMU
TYTOIUIABKMX HEOPTraHUUECKUX U CUIIMKATHBIX MaTepUaJoB;

— (popmynHMpoBaTh LETU U 331a4U HAYYHOT'O UCCIIEIOBAHMS;

— NIPOBOJUTH 00pabOTKY pE3yJbTaTOB SKCIEPUMEHTA, OLIEHUBATh MOTPEIIHOCTH,
aHaAJIM3UPOBATh, UHTEPIPETUPOBATH U 00001IaTh Pe3yIbTaThl HAYYHOTO UCCIIE0OBAHUS;

— NIPEACTABIATh IOJYYEHHBIE PE3YJbTaThl HAyYHOI'O HCCIECJOBAHMS B BUJAE OTYETOB,
HAay4HBIX CTAaTEH, IPE3CHTALNM;

Braoemy:

— HaBbIKAMU TIIJIJAHUPOBAHUS U TIPOBEJCHUS HAy4yHBIX HCCIEIOBaHMA B o001acTu
TE€XHOJIOTHH TYTOIUIaBKUX HEOPTraHUUECKHUX U CUIIMKATHBIX MaTepUaIOB;

— HaBbIKaMU pabOThI C HAYYHO-TEXHUYECKOM, CIIPaBOYHOM JINTEPATYPOl U DIIEKTPOHHBIMU
pecypcaMu.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Paszgea 1. IlianupoBanue M OpraHu3anusi HAY4YHOI 0 MCCJIeIOBAHUS

Bunel HayuyHBIX HCCE€IOBaHUN. AHAIMTUYECKUE MCCIEIOBAHUSA, HAIIpaBICHHBIE Ha
M3YYEHUE U aHAJIN3 HOBBIX TEXHOJIOTHI B 00JIACTH TYTOIUIABKUX HEOPTaHUUECKUX U CUITMKATHBIX
MatepuanoB. HayuHble ncciaenoBaHus, HalpaBICHHbIE HA PELIEHNE KOHKPETHBIX HAYYHbIX 3a/1a4
JUTSL CO3JJTaHUSI HOBBIX MaTEpUajIoB U U3YYEHHUE UX CBOMCTB.

IlocraHoBKa LenM M oIpeneracHHe 3anad uccienoBaHus. CocTaBiIeHHE NPOTrpamMMBbl
uccienoanus. CTpyKTypa U COJAEPKAHME OCHOBHBIX Pa3JelOB OTYETA O BBHINOJHEHUN HAYyYHO-
UCCIIeIoBaTeIbCKOW paboThl. BbIOOp METOHOB uccienoBaHMs Ul PELICHUS KOHKPETHBIX
Hay4yHBIX 3a7ay.

Paznea 2. IlnanupoBanne n 00padoTka pe3yJIbTaTOB HAYYHBIX HCCJIeJ0BAHUH

[InanmpoBanue HaydHbIX HCCiIeIOBaHUA. DaKTOpHOE M CHUMIUIEKC-IIJIAHUPOBAHUE
sKcriepuMenTa. OnTUMH3aIUs Pe3ylIbTaTOB AKCIEPUMEHTa METOJIOM KPYTOrO BOCXOKICHHSI.
OneHka MOrPeHIHOCTH JKcmepuMeHTa. CraTucTudeckas oOpabOTKa 3KCIEePHUMEHTAIbHBIX
JaHHbIX. KOppensuoHHBIN U PETPECCUOHHBIN aHAIN3 KCIICPUMEHTAIBHBIX JaHHbIX.

I'paduueckoe mpeacTaBiIeHUE pe3yIbTaTOB HKCHEpUMEHTA. MeToJ HaMMEHBIINX
KBaapaToB. VcIIoIb30BaHNE CTaHAAPTHBIX KOMIIBIOTEPHBIX IPOTPaMM JJI aHAIU3a PE3YJIbTaTOB
IKCIIEPUMEHTA.
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Pa3jen 3. Boino/siHeHMe U MpeACTABJIEHHE Pe3Y/JIbTATOB HAYYHBIX HCCJIEI0BAHMIA

OneHka aKkTyalbHOCTH TeMbl HaydyHOW paboTel. DopmyiaupoBaHUE Leled M 3aaad
UCCIICIOBAaHMS;, COCTABJICHHWE AaHAIMTUYECKOTO 0030pa IO TEME WCCIEIOBaHUs; BBIOOD
3¢ ()EeKTUBHBIX METOAOB U METOIAUK JOCTH)KEHUS IKEJIAeMBbIX pPE3yJIbTaTOB HCCIEIOBAHMUS;
MIPOBE/ICHUE COOTBETCTBYIOIIMX 3KCHEPUMEHTOB JJI MOJYyUYEHUS] MPAKTUYECKUX PE3YJIbTATOB;
aHaJIU3, UHTEpIIpeTanus U 0000IIeHne pe3ynbTaToOB HCCIeA0BaHus; (OPMYINPOBKA BBHIBOJIOB;
HaIMCaHUE OTYETA.

[ToaroroBka Hay4yHOTO JIOKJIa/1a U IPE3CHTALINH.

4 O0bem yueOHOH TUCHMILINHBI

O0BbeM JUCHUIIINHBI
Bup y4eOHoii padoThI Axan, | Acip.
3E
q, q,

O01as TpyA10eMKOCTb 1Y CHUNITHHBI 4 144 108
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSL: 0,44 16 12
[Tpaktrueckue 3anstus (I13) 0,44 16 12
CamocrosiTeJibHAas pa6oTa 3,56 128 96
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

3,56
CamMocTosATEIbHOE U3YUYEHUE PA3AEIOB IUCHUILIMHbI 1276 | 957
Bujx HTOroBOro KOHTpOJIS: 3adeT ¢ OEHKOM

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIIMHBI
«OCHOBBI HAYYHBIX UCCJIEJOBAHUNA B TEXHOJIOTUH KEPAMUKI»

1 Heap aucuMmIuHbI — TpHOOpETEHHE O0YYAIOIMMUCS 3HAHUM M KOMIIETCHIIMH TI0
OpraHHu3aIiy, IUVITAHUPOBAHUIO U TIPOBEJCHHUIO HAYYHBIX UCCIEAOBAHUN B 00JIACTH KEPAMUUYECKUX
MaTepuaioB, IO TMOUCKY Hay4yHo-TexHuueckoil isureparypbl (HTJI); mo oOpaGotke wu
MPEJICTABICHUIO PE3YNbTaTOB HAyYHBIX HCCIEOBaHU B (opMe HAyYHBIX MyOIUKALUH,
JIOKJIAJIOB M MPE3CHTAIUH.

2 B pe3yabTaTe H3y4eHUs1 JUCHUILINHBI 00yYAIOLIUIICS T0JIKEH:

Obnadams CIEYIONTUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHKECHHUS:

VK-1.3; [1K-4.1; [1K-4.2; T1IK-4.3

3uams:

- COBpEMEHHbBIC HAyYHBIC TOCTHIKEHUS U MEPCIIEKTUBHBIC HAPaBIEHUS padoT B 00JIacTH
KepaMHUYeCKHX MaTepHasoB;

- crocoObl TUTAHUPOBAHMS U IPOBEICHUS] HAYYHBIX UCCIIEOBAHUIN B 00JIACTH TEXHOIOTHH
TYTOTUIABKUX HEOPTAHHYECKHUX M CHIIUKATHBIX MaTCPHAIIOB;

- crocoObI MMOUCKA PEeNEBAHTHONW HAyYHO-TEXHUUECKOH JIUTEPATYPHhI;

- CTaTUCTHYECKUE METOIBI 00PaOOTKHU 3KCTICPUMEHTAIBHBIX PE3YJIbTaTOB;

— COBpEMEHHBIE METOJIbI HCCIEAOBAaHUS TYTOIUIABKUX HEOPTraHMYECKHX W CHIIMKATHBIX
MaTepHajoB.

Ymemn:

- MPUMEHSTH 3HaHUs, TIOJTyYSHHbBIE TIPU U3YUYEHUU €CTECTBEHHOHAYYHBIX U CIICIIUATBHBIX
JTUCITUTUIAH, IS pelieHus (yHIaMEHTAIBHBIX M TPHUKIATHBIX 337a4 B 00JaCTH TEXHOJIOTHU
TYTOTJIABKUX HEOPTAaHMUECKUX M CUITUKATHBIX MAaTEPUAIIOB;

- (¢opMynupPOBaTh LENH U 33]]a4l HAYYHOTO UCCIIEI0BAaHUs, €r0 MPOrpaMMy;

— OCYIIECTBIISTH MOUCK PEIEBAHTHOW HAYUHO-TEXHUYECKOU JTUTEPATYPHI;

- NPOBOJUTH 0OpPabOTKYy pe3yJlbTaTOB 3KCIEPHUMEHTAa, OLEHUBATh MOrPEHIHOCTH,
aAHATM3UPOBAThH, HHTEPIPETUPOBATH U 0000IIATh Pe3yIbTaThl HAYYHOTO UCCIIETOBAHUS;
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- NPEICTABIIATH IOJIYYEHHBIE pE3yJIbTaThl HAYYHOI'O HCCJIEIOBAaHUS B BUJE OTYETOB,
Hay4YHBIX CTaTE€H, MPE3CHTAIUMI.

Bnaoemu:

- HaBbIKAMM IUIAHUPOBAHMA M TPOBEIEHHUS HAy4YHBIX MCCIEJOBAaHUNH B 00JACTH
TE€XHOJIOTHH TYTOIUIABKUX HEOPraHUYECKUX U CUIIMKATHBIX MaTepUAJIOB;

— HaBbIKaMH pabOTHI C HAYYHO-TEXHHUECKOM, CIPABOYHON IUTEPATYPOH U 3JEKTPOHHBIMH
pecypcami.

3 Kpartkoe conep:kanue JMCIUILTHHBI

Pa3zpen 1. Beenenue.

Bunpl HayuyHBIX HcclenoBaHUN. AHAIUTUYECKUE HCCIIEIOBAHUS, HAIpPaBJIECHHBIE Ha
U3y4eHHE U aHAJIU3 HOBBIX TEXHOJIOTHH B 00JIACTH TYrOIUIABKMX HEOPraHUUYECKUX M CUIIMKATHBIX
MaTepuanoB. HayuHble nccienoBanus, HalpaBjieHHbIE Ha PEIIEHNE KOHKPETHBIX HayUHbIX 33]a4
JUIsl CO3JJaHUsI HOBBIX MAaTEPUAJIOB U N3YYEHHUE UX CBOWCTB.

Pa3nes 2. CTpykTypa H INIAHMPOBaHHME HAYYHBIX HCCIEAOBAHMIA.

[InanupoBanue Hay4yHbIX HccnenoBaHuil. llocraHoBka wenu u ompenencHue 3anad
uccienoanus. CocTaBieHrne NporpamMmbl McciieoBaHusa. BbiOOp MeTON0B MccieoBaHUs IS
pEILIEeHUsI KOHKPETHBIX Hay4HBIX 3a]a4.

CtpykTypa M COJEpKaHME OCHOBHBIX pa3/elioB OTYETAa O BBIIOJHEHUU HAYYHO-
UCCIIEI0BATEIbCKONW PAOOTHI.

Pa3nes 3. [lonck HAYyYHO-TeXHUYECKOM JTUTEPaTyPbl.

CoBpeMEHHBIE CUCTEMBI TIOUCKA HAYYHO-TEXHUUYECKOM auTepaTypsl. [lapameTpsl noucka
HTJI. Ouenka 00bEKTUBHOCTH, PEIEBAaHTHOCTH U JIO0CTOBEpHOCTH MHpOopMaruu u3 HTJL.

Pasnen 4. O0padoTka pe3yJIbTATOB HAYYHBIX MCCJIEI0BAHUIA.

[InanupoBanne Hay4yHbIX uccieqoBaHui. OIlleHKa MOrPEUIHOCTH HKCIEPUMEHTA.
CraTtuctuyeckas o0paboTKa SKCIIEpUMEHTAIbHBIX JaHHBIX. KOppensuoHHbIi U perpecCuOHHbII
AQHAJIN3 SKCIIEPUMEHTAJIbHBIX JaHHbIX.

I'papuueckoe mpeacTaBieHUEe pe3yiabTaTOB HKCHEpUMEHTA. MeToJ HauMEHBIINX
KBa/ipaToB. Vcronb30BaHNe cTaHAAPTHBIX KOMIIBIOTEPHBIX MPOTrpamMM JAJIs aHaIu3a Pe3yJbTaToB
IKCIEPUMEHTA.

Pa3nea 3. BoinosiHeHHe U npecTaB/ieHHe Pe3yJIbTATOB HAYYHbIX MCCJIe0BAHUI.

OneHka aKkTyaJlbHOCTH TeMbl HayyHOM paloTel. dopmynupoBaHue Lened M 3anad
UCCJIEIOBAHMSI; COCTABJICHHME aHAJIMTUYECKOTO o0030pa IO TEME HCCIeI0BaHus; BbIOOD
3QPEKTUBHBIX METOJAOB M METOAMK JOCTH)KEHHUS JKEJIaeMbIX pe3ylIbTaTOB HCCIIEIOBAHUS;
IIPOBEJICHNE COOTBETCTBYIOLIUX SKCIEPHUMEHTOB JJIsi MOJYyYEHUs MPAKTHUYECKUX PE3yJbTaToB;
aHalu3, UHTepIpeTanys U 0000IeHne pe3yabTaToOB UCCIEA0BaHUs; (GOpMyTUPOBKa BBIBOJIOB;
HalMCcaHue OTYeTa.

ITonroroBka Hay4yHOTro 1OKJIa/1a U IPE3EHTALINN.

4 O0beM yueOHO# JUCUMIITIMHBI

O0BLeM THCHHUILIHHEI
Bup y4yeoHoii padboTsl Axax | Actp.
3E
q, q,

O01as TPyA10eMKOCTh TN CIUTITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,44 16 12
[TpakTnueckue 3austus (I113) 0,44 16 12
CamocrosiTesibHas padora 3,56 128 96
KoHTakTHas camocTosaTenbHas paboTa 0,4 0,3

3,56
CamocTOsITeIbHOE M3YUECHHE Pa3/IeNIOB AUCIUILIMHBI 127,6 95,7
Bua uTOroBoro KOHTpoJIsi: 3ader C OEHKOM
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AHHOTAaIUs padoyeil MporpaMMbl T CHHIJIHHBI
«OCHOBBI HAYYHBIX UCCJIEIOBAHU B TEXHOJIOTHH CTEKJIA»

1 Heap aucOMNIUIMHBI — MPUOOpETEHNE OO0YJYAIOMUMHKCS 3HAHWK W KOMIIETCHIIUH I10
OpraHu3alliil ¥ MPOBEACHUIO HAYYHBIX HCCIEAOBAaHMM B 00JACTH TEXHOJOTMU CTEKIa M
MaTepuajoB Ha €ro OCHOBE, IO O0O0padOoTKe U MPEACTABICHUIO PE3yJbTaTOB HAYYHBIX
UCCJICIOBaHM B (pOpME HayUHBIX MyOIHKAINH, TOKJIAI0B U IPE3CHTAIIHIA.

2 B pe3yjbTaTe H3yYeHHUs TUCUMILIMHBI 00y4AIOIIHUACH 10JI/KEH:

Obnadamys cleAyOMUMA KOMIIETCHIMAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

VK-1.3; I[IK-4.1; IIK-4.2; IIK-4.3.

3Hamy:

— METOJI0JIOTMYECKHE OCHOBBI HAy4YHO-HCCIIEA0BATEIbCKOMN 1€ TEIbHOCTH;

— 1po0JIeMbl, COBPEMEHHBIE HAYUHbIE JJOCTUKEHUS U [IEPCIIEKTUBHBIC HAIIPABJIEHUS padoT
B 00J1aCTH TEXHOJIOTHH CTEKJIa M MaTepHalIOB Ha €r0 OCHOBE;

— CUCTEMYy Hay4YHO-TEXHHUYECKON WH}OpMalnuu, COBpPEMEHHbIE CIOCOOBI pPabOTHI C
MCTOYHUKAMU HAyYHO-TEXHUYECKOM U MaTEHTHOM JINTEPATyphl;

— METObI TNITAHMPOBAHUS IKCIIEPUMEHTA U 00paOOTKH JaHHBIX;

— HOPMAaTHBHbIE JJOKYMEHTBI, CTaHJapThl, B TOM 4Kciie Ha odpopmieHue orueta o HUP u
O6ubmorpadguuecKoro ONMMcaHus UCTOYHUKOB JINTEPATYPHI;

ymemy:

— MPUMEHSATH 3HAHUS, TOJIYYCHHBIE IPU U3yYEHUHN €CTECTBEHHOHAYYHBIX U CHEIHAIbHBIX
JTUCHUTUIAH, JJIs pemeHns (pyHIaMEeHTalIbHBIX W NMPHUKIAAHBIX 33134 B 00JACTH TEXHOJOTHU
CTEeKJIa U MaTepUajIoB Ha €ro OCHOBE;

— NPOBOAUTH NATEHTHBIE UCCIEAOBAHUS;

— BBIOMpATh U OOOCHOBBIBATh TEMY U O0BEKT HAYYHOTO UCCIIETIOBAHUS;

— opmynupoBaTh LEAM W 33aJaud  HAYYHOTO HCCIEJOBaHUs, COCTABIATH IUIAH
HKCIEPUMEHTA;

— NIPOBOJUTH 00pabOTKY pe3yJabTaTOB JKCIEPUMEHTA, OLIEHUBATh MOTPEIIHOCTH,
aHAIM3UPOBAThH, HHTEPIPETUPOBATH U 0000IIATh Pe3yabTaThl HAYYHOTO UCCIIETOBAHUS;

— JIenaTh BBIBOJBI U (DOPMYIHPOBATH PEKOMEHAAINH IS IPAKTUIECKOTO UCTIOIB30BaHUS
pPe3yNbTaToOB UCCIEA0BAHNUS;

— 0OpMIIATh U IPEJCTABIATH MMOJTYYEHHbIE pe3yIbTaThl HAYYHOTO UCCIIEI0BaHUS B BHUJIE
OTYETOB, HAYYHBIX CTATEH, MPE3CHTAM;

61a0emy:

— HaBbIKaMU cOopa M 0O0pabOTKH C HAYYHO-TEXHUYECKOM, CIPAaBOYHON JUTEPATypol U
AIIEKTPOHHBIMU PECypCaMu;

— HaBbIKAMU HCIIOJIb30BAaHUSI METOJOB TEOPETUYECKUX HCCIIEIOBaHUM, HaKOIUICHHUS,
00paboTKH U aHaNM3a HKCIIEPUMEHTAIbHBIX TaHHBIX;

— HaBBIKaMU 0(pOpPMIICHUS PE3yIbTATOB 00pabOTKM HAYYHO-TEXHHUECKON nHpOopMamu u
AKCIIEPUMEHTAJIbHBIX JIAaHHBIX B COOTBETCTBUH C HOPMATUBHBIMHU JOKYMEHTAMH;

— HaBbIKaMU IyOJIMYHOM peun, apryMeHTalluu, BEeICHUS JUCKYCCUU.

3 Kpartkoe conep:kanue JMCHUIITHHBI

Pa3zoen 1. Memooonozuueckue ocHO8bl HAYUHO-UCCIEO0B8AMENLCKOU 0eAMebHOCIU

1.1  HayuHo-uccrnenoBatenbckas paboTa: orpeneseHue; KiacCu(pUKAIUs; MOIXO/bI.
Knaccudukanus HaydHO-HcCienoBaTenbCckux pador. CylmHOCTh W BO3MOXKHOCTH METOJIOB
TEOPETHUUYECKUX W IMIUPUUECKUX HuccienoBaHuil. WHAyKIWA W NEeIyKUUs, aHAIU3 U CHUHTE3,
abctparupoBanue. Habmonenue, cpaBHeHHE U U3MEPEHHEe. DKCIIEPUMEHT U SKCIIEPUMEHTAIbHO-
AHAJIUTUYECKU METOI.

OcHOBHBIE HaIlpaBJIEHUS HAYYHO-HCCIICIOBATEILCKUX padOT Kadeaphbl B 00JaCTH CTEKIa
U CTEKJIOKPUCTAIIIMYECKUX MaTepuanoB. COBpEMEHHBIE METO/IbI HCCIIEA0BAHUS.
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1.2  Drtanpl HayyHO-UCCIIENOBATENbCKONH paboThl. Tlonck, HakomueHne u 00pabdoTKa
HAy4YHO-TEXHUUYECKON HHpOpMaIiu

OcnoBubie 3tansl HUP. Opranuzanust paboThl ¢ HAyYHO-TEXHHUYECKOW M IMATEHTHOM
uHpopmanuert. Tumel JUTEpaTypHBIX HMCTOYHUKOB. Poccuiicke W MEXIyHApOIHBIE
pedeparuBHble U MAaTeHTHBbIE 0a3bl JaHHBIX. Haykomerpuueckue mokaszarenu. ParpoHaibHbIe
MpUeMbl PabOThI C HayYHOU JuTepaTypoil. Buabl HaydHbIx myOsnmkanuid. CTpyKTypa HayqHOU
crarbu. [IpuHIMIBI pedepupoBaHs U KOHCHEKTHPOBAHUS HAYYHO-TEXHUYECKOH JIHTEPATypHI.
[Tatentnsiit mouck. OOmmMe mnpaBuia OQOPMICHHUS HAYYHO-UCCIENOBATENLCKON pabOTHI.
HopmatuBHbIE JOKYMEHTBI, CTaHIApThl, B TOM uucie Ha odopmieHue ordyeta o HUP u
OubIorpaguuecKoro onucaHus UCTOYHUKOB JINTEPATYPHI

Pasoen 2. I[lnanuposanue u oopabomka pe3yivmamos HayuHbiX UCCLeO08AHUL

2.1  IlnanupoBaHHEe HAYyYHBIX HCCIIEAOBAHUM.

Br16op 1 060cHOBaHUE HAMIPABICHHUS HAYYHOTO MccaenoBanus. OnpeneneHne penaeMon
npo0JieMbl, BBIOOp OO0OBEKTa M TpeaMera HccienoBaHus. Bweibop m pa3paboTka oOmmeit wiam
YacTHOW METOJUK TMpoBeACHUs wuccienoBanus. OOmas cxema IUIaHWPOBAaHUS HayYHBIX
uccienopanuii. OlleHKa  MOTpeHIHOCTH  dKcmepumeHTta.  Cratuctuueckas  oOpaboTka
HKCIIEPUMEHTAIBHBIX JaHHBIX. MeToabl 00pabOTKH SKCIEPUMEHTAIBHBIX JAaHHBIX C MIOMOUIBIO
COBPEMEHHBIX POTrpaMM JIJIsl YUCICHHOTO aHAlIM3a U BU3YyaJIM3allui HAyYHBIX U CTATUCTHUECKUX
naHHbIX. ['paduueckoe npepcrapieHue pe3ynbTaToB IKCIEPUMEHTA.

Pa3zoen 3. Buinonnenue u npedcmasnenue pe3yivmamos Hay4HblX UCCIe008aHULL

OneHka aKkTyalbHOCTH TeMbl Hay4yHOW paboTel. DopmyiaupoBaHUE LEened M 3aaad
UCCJICIOBAHMSI; COCTABJICHHE aHAJIMUTHUYECKOTO 0030pa IO TEeME HCCIeIOBaHus; BHIOOD
3PPEKTUBHBIX METOAOB M METOAHMK JOCTH)KEHHUS JKEIAaeMBIX pPe3ylIbTaTOB HCCICIOBAHUS;
IIPOBEJICHUE COOTBETCTBYIOLIUX 3KCIEPUMEHTOB ISl MOJyYEHUs NMPAKTHYECKUX PE3YJbTaTOB;
aHaJIM3, UHTEpIIpeTalus U 0000IIeHHe Pe3ylIbTaTOB MCCIEA0BAaHUS; (POPMYIUPOBKA BBIBOJIOB;
Hanucanue ortdera. IloaroroBka HayyHOro Jnoknajna M mpe3eHTraunu. lloaroroBka kK HaydyHOU
koH(pepenuuu. Hanmcanue te3ncos, opopmiienue nokiana (YyCTHbINA, CTEHIOBBIN).

4 O0beM yueOHOH TUCHMILINHBI

O0beM IMCUMIIHHBI
Buj yueOHoii padoThl Axax, | Actp.
3E
4. 4.

O01as TPyA0eMKOCTh TN CIUNITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,44 16 12
[Tpaktuueckue 3arstus (I13) 0,44 16 12
CamocrosiTeJibHAas pa6oTa 3,56 128 96
KonTakTHas camocTosTenpHas paboTa 0,4 0,3

3,56
CamMocTosATeIbHOE U3YUYECHHE Pa3AesIOB IUCIUILIMHbI 1276 | 957
Buja UTOrOBOro KOHTpPOJIS: 3a4er c oneHkom

AHHOTanus padoye NPorpaMMsbl M CHHUILJIMHBI
««O0opyr0BaHHE M OCHOBbI IPOCKTHUPOBAHUS NPEINPHUATHIA 110 POU3BOACTBY BSIKYIIMX
MaTepuaJIoB)

1 Hegpr AUCHMIVIMHBI — I[IOJIyYEHUE CTYACHTaMU 3HAHWN, YMEHUH, BIAQJCHUN U
dbopMupoBanue nmpodeccrnoHalbHbIX KOMIIETEHIIMM U UHIUKATOPOB UX JIOCTHXKEHHUS B 00JaCTH
000pyI0BaHUS 3aBOJIOB 110 MPOU3BOCTBY BSDKYILIUX MAaTEPHAIIOB.

2 B pe3yJbTaTe H3y4YeHHUs TUCHHUILUIMHBI 00yYAIOIIUICH T0JIKEH

Obnadamye cleayOMUMU KOMIIETCHIIUAMU ¥ HHAUKATOPAMH UX TOCTHIKCHUS:

I1K-1.1, I1K-1.2, TIK-1.3, TIK-6.1, TIK-6.2, TIK-6.3

3uame:
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— HOpAAOK OpraHu3alvu, IJIaHUPOBaHUA U ITPOBCACHHUA TCXHOJIOTMUCCKOI'O MMpoLeccca,
— TEXHOJOTHUYECKOC O60py,Z[OBaHI/Ie H IIpaBWJIa €ro 3KCIlryaraiuuu.

Ymemn:

— HCMOJb30BaTh TEXHUYECKHE CpEACTBa [UIsi HM3MEPEHHs] OCHOBHBIX IapaMeTpoB
TEXHOJIOTMYECKOI0 IIPOLIECCA, CBOMCTB ChIPbS U MPOYKIIUH;

— nojdupaTh TEXHOJOTHYECKHE IMapaMeTphl Mpolecca MNPOU3BOACTBA TYrOIIABKUX
HEMETAUTNYECKUX U CHIIMKATHBIX KOMITO3UIIMOHHBIX MaTEPUATIOB.

Braoems:

— HaBBIKAMU OCYLIECTBJIATH TEXHOJIOTMUYECKHUH MTPOLECC B COOTBETCTBUM C PETIIAMEHTOM.

— OCHOBAaMH IPOEKTHUPOBAHUS TEXHOJOTHYECKOW JIMHUW MPOM3BOACTBA Ui MOTy4EHUS
HAHOCTPYKTYPUPOBAaHHBIX KOMIIO3UIIMOHHBIX MATEPUAIIOB C 3aJaHHBIMH CBOMCTBaMHU.

3 Kpartkoe coaep:xaHue JTUCHUILUIHHBI

Paszoen 1. J[pobunvro-nomonvhoe 0b6opydosanue 3a860008 o Npou3BOOCME) G5HCYUIUX
mMamepuanos

Knaccudukanus o060pyaoBaHUs JUIsI MPOW3BOJCTBA BSOKYIIUX MarepuanoB. OCHOBHBIE
MoKa3area paboThl TEXHOJIOTMYECKOTO 000pYyI0BaHUSI.

Knaccudukanus nporeccoB uzmenpuerns. Crioco0bl n3MeabueHus: MmarepuaioB. Pacxon
SHEPruu NpU U3MeIbYeHHH MatepuainoB. Knaccubukauus oOopyaoBaHUs Uil U3MENbYCHUS
marepuaioB. OOopymoBaHHe Ui POOJICHHSI TBEPIBIX MAaTEPHAJOB: IIEKOBBIE M KOHYCHBIC
npoounku. OOopymoBanue st APOOIEHUS MSATKUX, TUIACTUYHBIX M BJIAKHBIX MaTEpHAaJOB:
BAJIKOBBIC W IEYHO-BAJKOBBIE IPOOMIIKH, 3yOuaThie MpoOuiaku. OCOOSHHOCTH KOHCTPYKLUHU
BAJIKOBBIX JJPOOMIIOK MOPTJIaHALIEMEHTHOTO KiIMHKepa. O00pyaoBaHue A7l APOOIIEHUS XPYIKUX
MaTepHajoB: MOJIOTKOBBIE U yIapHO-OTpakaTeJabHble APOOUIKHU. [[pOOMIIKI-CYIINIIKY CHIPHEBBIX
MaTepHajoB U Keka. THUIOBbIE cXeMbl JPOOJIEHHUS MaTepUAIOB C Pa3IMYHBIMU (PU3UUYECKUMHU
XapaKTepUCTHUKAMHU.

HlapoBble MenbHUIBI, UX Kiaccuukaius. KoHCTpyKIUsS OCHOBHBIX JeTajeid U y3JOB
11apoBbIx MenpHUL. Mentomue Ttena. [lpuBoa MensHui. Teopust paGoThl MIAPOBBIX MEJBHULL.
BnusHue TexHonornyeckux (akTopoB Ha paboOTy MIApOBBIX MeNbHUIl. MHTeHcudukamms
IPOLIECCOB M3MENbUYEHMs. ACIUpPalisg MENbHUL. 3aMKHYTBIA IIUKI paObOThl IIAPOBBIX MEJIBHUII,
croco0bl OpraHM3aluu 3aMKHYTOro nukia. IllapoBblie MeTbHUIBI-CYIIMIKH, OCOOCHHOCTH X
KOHCTPYKUUHU. [JIMHOOOATYIIKM U POTOPHBIE MENbHUIIBI. MEIbHUIBI CaMOU3MENIbYCHHUS.
BeprukanbHble cpeaHeXxoJHble MeNbHUIbl. BuOpoMenbHMIBI, cTpyilHble MenbHUIBL. HoBble
BUJIbI IOMOJIBHBIX arperaToB. TeXHOIOrHYecKre CXeMbl U3MENbYCHUS, UX aHAJIH3.

Pazoen 2. BcnomocamenvHoe mexanuueckoe 0b60pyoosanue 3a60008 N0 NPOU3BOOCMEY
BAINCYUJUX MANEPUATOE

Ho3zaropsl u nutatenu. CriocoObl 103UPOBKU MaTepuanoB. Jlo3aTopsl MEpUOANYECKOTO U
HenpepbIBHOTO JeiicTBUA. OCcOOEHHOCTH KOHCTPYKUMH OOBEMHBIX J/103aTOPOB HEMPEPBIBHOTO
NENCTBUS, UCHOJIb3YEMbIX JJIs MPOU3BOJICTBA BSKYIIMX MaTEpUANIOB: JTMCKOBBIE, JIEHTOYHBIE,
BUOpAIIOHHBIE, BUHTOBBIE, BO3BPATHO-NOCTyMNATEIbHbIC, SUYEHKOBBIC. JIGHTOYHBIE BECOBBIE
J103aTOPBl C MEXAHUYECKOM W DJIEKTPOHHOW pETyJIHpPOBKOW. J03aTOPBI-MHUTATENN CHIPHEBBIX
[IJIAMOB: KOBIIOBBIM MUTATENb, AaBTOMATUYECKUN PEAKTHUBHBINA MUTATENb IIJIaMa.

Ob6opynoBanue Ay Kiaccupukanuu marepuanoB. OcoOEHHOCTH KOHCTPYKIUU CHUT U
IPOXOTOB, UCHOJIB3YEMBIX JIJIsl TPOM3BOICTBA BSUKYIIUX MaTepPHAaIOB: KOJIOCHUKOBbBIE BO3BPATHO-
nocTynareibHble, BUOPAllMOHHbIE, BAJIKOBbIE TPOXOTHI. Teopus cenapanuy 4acTUI] B BO31YIIIHOM
MOTOKE. YCIIOBUSL cemapaliy 4YacTWl, 30HBI pasjaeicHus. KOHCTpyKIMHM cenapaTopos,
UCIOJIb3YEMBIX JIJISl TIPOM3BOCTBA BSDKYIIMX MAaTEpUAIOB: BO3AYLIHO-TIPOXOJAHON CTaTUYECKUI
ceraparop, V-cenaparop, IMHAMUYECKHI [IEHTPOOEKHBIN cenmapaTop, cenapaTop ¢ BHIHOCHBIMHU
LUKIIOHAMH, CEMapaTopbl ¢ MOTOKOM BTOPUYHOTO Bo3ayxa. O0opyaoBaHue il KiIacCUPUKAIUN
TBEP/BIX YACTHII B CHIPbEBBIX IIIIAMAX.



148

O6opynoBanue s BHYTPH3ABOJACKOW TPAHCHOPTHUPOBKH MaTepuanoB. OCOOCHHOCTH
KOHCTPYKIUU YCTPOMCTB JJIsi MPOU3BOJICTBA BSDKYIIMX MaTepUANIOB: JICHTOYHbIE, CKPEOKOBBIE
TPaHCHOPTEPHI, KOBIIOBBIC  AJICBATOPHl. BHUHTOBBIE  TpaHCHOPTEPHl U a’pokenoda,
MTHEBMOBUHTOBBIE, THEBMOKaMEpHbIE HAcOCH, 3piudThl. OGopya0BaHHEe I TPAHCIIOPTUPOBKHU
CBIPBEBBIX IIJIAMOB.

O6opynoBanue it OOECHBUIMBAHUS ~ TEXHOJOTHMYeCKHX ra3oB. (OcoOeHHOCTH
KOHCTPYKLUU 00OpYyIOBaHUs Ul 0O0ECHBUIMBAHUS TEXHOJIOTUYECKUX Ta30B I MMPOU3BOICTBA
BSDKYIIUX MaTEpHalioB: MbUICOCAJAUTEIbHBIE KaMepbl, LIUKIOHBI, TPYIIOBbIE U OaTapeiiHble
UKJIOHBI, CKpy0Oeprl. CriocoOb! noBbImeHUs 3()(HEKTUBHOCTH (YHKIIMOHUPOBAHUS IIUKJIOHOB.
[TpyHIMIIBI  3JEKTPOCTATUUECKOTO OOECHbUIMBAHUS Ta3oB. ONeKTpopuibTpbl. PykaBHBIE
¢wibTpel.  I'paBuiinbie  QuiabTpbl. KOMOMHHMpPOBaHHBIE YCTAaHOBKH Ui OOECIIBUTUBAHHS
MPOMBINIICHHBIX Ta30B. BeHTUNATOPHI U AbIMOCOCH. MHOTOCTaquitHOE 00ECTIBITMBAHNE Ta30B.

O6opynoBanue Il XpaHEHUS W yCcpeaHEeHHs marepuasioB. llITaGenbHBIE M CHIIOCHBIC
ckianel. IlpenBapurenbHOe ycpeAHEHHME MaTepUalOB Ha CKiIagax. BeprukanbHble U
FOPU30HTAJIbHbIE  IIJJaMOaccelHbl,  CIOCOObl  MEpeMEIIMBAHMSI  CBHIPHEBBIX  ILIJIAMOB.
['oMOreHn3anoHHbIE CUIIOCA ChIPhEBOM MYKH.

lemenTHbIe cuitoca. [IHeBMOpasrpyxaTenu NeMeHTa. Y IaKOBOYHBIE MAIIMHBI.

Paszoen 3. Tennosoe obopyoosanue 3a600068 N0 NPOU3BOOCNEY BANCYUUX MAMMEPUATOE

OGopynoBanme JuUIsi OOXHWra MOPTIAHIIEMEHTHOTO KiuHKepa. Kiaccudukamms
BpallarouuXxcs rneven. D1eMeHTbl KOHCTPYKIMHU Bpalaromuxcs neueid. [IpuBoa Bpamaronmxcs
neyen. YIUIOTHUTENIbHBIE YCTPOMCTBA TOPSYEr0 M XOJIOJHOrO KOHIA BPALIAIOIMICHCS IEYH.
YcTpoiicTBa Bo3BpaTa MbUTH B IieUb. BHYyTpUIIEUHbIE U 3alleYHbIEe TEINIO0OMEHHBIE YCTPOHCTBRA.
OcoOEHHOCTH  KOHCTPYKIIMM  BpalIaloOlIUXcsl Te4el CyxXxoro cmocodba Mpou3BOJCTBA.
CycCneH3UOHHbIE IMKJIOHHbIE TeII000MeHHUKH. [I[axTHO-IMKIIOHHBIE TEII00OMEHHUKH,
CycneH3uoHHbIE TEMJIOOOMEHHMKH C JeKapOOHU3aTOpaMu ChIpheBOM MyKH. TexHuKo-
HKOHOMHUECKHE ToKazaTrenu 3((eKTUBHOCTH MpUMEHEHHs aekapOoHHu3aTopoB. OcoOeHHOCTH
KOHCTPYKIUH BpallaroIIuXcs neyeil KOMOMHUPOBAaHHOTO crioco0a mpon3BoAcTBa. [leun cucrembl
Jlenosib. I'openky Bpamaromuxcs neqen.

VYerpoiicTBa I TpaHYJSLUM CHIPbEBOM MYKH. YCTpOMCTBAa s 00€3BOKHBAHUS
ChIphEBBIX IIaMOB. [IlaxTHBIE TeUH 151 00KUTa KIIMHKEPA.

KnunkepHesle xonoaunbHUKH. bapabaHHble UM peKylnepaTOpHbIE  XOJIOAWIbHUKU.
Ko010CHUKOBBIE NTEpETATKUBAIOIINE XOJI0IUIbHUKH.

O6opynoBaHue ISl CyIIKH MarepuaioB. bapaOaHHble, BUXPEBbIE CYIINIKH, CYLIHIKU
KHUIIALIETO CJI0s1, a9pOPOHTAHHBIE CYLIHIIKH.

Pasoen 4. Cneyuanvrnoe obopyodosanue 3a60008 no npou3so0Cmay cunca u u3gecmu

O6opynoBanue JUisi MPOM3BOACTBA THUIICOBBIX BSKYIIMX MarepuanoB. CylIMIbHbIE
OapabaHbl, TUTICOBAPOYHbIE KOTJIBI MEPUOJUUECKOr0 U HempepbiBHOro AeiictBus. lllaxTHbie U
a’pOoOUIIbHBIE MEJIbHMIIBI, YCTAHOBKH I O0XUTa TUIICA B KUIISIIEM CJIO€, KOHBEHEpHbIE MEYH.
TennoBble arperatbl Jjs HMPOM3BOJCTBA BBICOKOIPOYHOTO THIICA: JieMrdep, camo3anapHUK,
ABTOKJIAB.

O6opynoBanue JUIst IpoU3BOJCTBA U3BECTH. OCOOEHHOCTH KOHCTPYKIIMHU BpAIAOIUXCS
neueld ang oOxura uzectu. lllaxTHple medun uist 00Kura U3BECTH, 0COOEHHOCTH KOHCTPYKIIMH
neueil mpu paboTe Ha TBEPAOM M Ta3000pa3HoM ToruuBe. OOopyqoBaHWE AJsl MOJYYECHHUs
TUAPATHON U3BECTH, U3BECTU-TTYIIOHKH.

Pasoen 5. Ocnosvl npoexmupoganus 3a60008 8AXHCYWUX Mamepuanos, uinoanerue KI1

OcCHOBBI TPOEKTHPOBAHMS 3aBOJIOB BSKYIIMX MarepuanoB. CTpyKTypa NpPOEKTOB M
B3aMMOCBSI3b COCTaBISIOIIMX HX 4YacTe. OnHOCTaAMiHOE NPOEKTHPOBAHUE, TeXHOpaOOumit
MpoeKT. JIByxcTaauitHOE MPOCKTUPOBAHKE, TEXHUUECKHI MPOEKT U padbouune deprexu. Hopmbr
TEXHOJIOTHYECKOT0 MPOEKTUPOBaHUS. TEeXHUKO-3KOHOMUYECKOe 000CHOBaHUE MpoekTa. Bribop
pailoHa U TOYKH CTPOUTENbCTBA Npeanpusitusi. OO0CHOBaHHE €ro MOIIHOCTH, aCCOPTUMEHTA
BBITYCKAEMON  TPOAYKIMH,  aHaIW3  OOECIIEYEeHHOCTH  CBIPhEM,  JJIEKTPOIHEPIHeH,
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TEXHOJIOTUYECKAM TOIUTMBOM M Bojaoi. OOocHOBaHHME crioco0a TEXHOJIOTMYECKOTO Ipolecca
npou3BojcTBa. ObecnieueHre TpeOOBaHUI OXpaHbl OKPYKAIOUICH Cpebl MPH MPOSKTHPOBAHHU.
ConepxaHue TEXHOJOTMYECKOW YacTW MPOEKTa, OOIHMe PEeKOMEHIAlWU IO ee pa3paboTke.
[TpuHIMIBI TIPOSKTHUPOBAHUSI CHIPHEBBIX I1IEXOB, BapUAHTBl KOMIIOHOBKH 0OOpYIOBaHUS.
[TocnenoBaTenbHOCTh TEXHOJOTMUYECKUX pACYeTOB NPHU MPOSKTUPOBAHWH. MarepuanbHbBII
OanaHc 3aBOjia, pacyeT MOTPEOHOCTH B MCXOJHBIX MaTepHasax, dKCILTyaTallMOHHON MOIIHOCTH
OCHOBHBIX  TIPOM3BOACTBCHHBIX  I[€XOB. PacueT  Koimu4ecTBa  €AWHHWII  OCHOBHOTO
TEXHOJIOTUYECKOT0 000pynoBaHus. [IpUHIUIBI pacueTa arperatHO-NMOTOYHBIX JIMHHUH, 000D
000pyoBaHus Il KOMIUICKTAI[MM arperaTHO-MOTOYHbIX JTUHUN. TpeOoBaHUsS K COACpXKAHMUIO,
KOMITOHOBKE 1 0(pOpMIICHHIO TpadUueCcKOi YacTH MPOCKTA.
4 O0beM yueOHOH THCHHMILINHBI

Beero - Cemectp 5
Bun yueonoid pabotsr 3E Axan. | 3E | Axan. 3E Axan.
T, q, q,
OO011as TpyA0EMKOCTh JTUCITUILUIHHBI 7 252 5 180 2 12
KonTakTHas padoTa — ay1uTOpHbIE 0,66 o 0,44 16 0,22 8
3aHATHA:
Jlekuun 0,22 8 0,22 8 - -
[Tpaktuyeckue 3ansatus (I13) 0,44 16 0,22 8 0,22 8
CamocrosiTesbHasi padoTa 6,09 219 431 155 1,78 64
KoHTakTHas camocTosTelbHas padoTa 0,4 - 0,4
CamocTosTeIbHOE U3YUYECHHE Pa3/IeIOB 6,09 2186 4,31 155 1,78 63.6
JIUCITUILINHBI
Buabl KOHTpOJIA:
Kypcosoii npoekt - - - - + +
JK3aMeH 0,25 9 0,25 9 - -
KonTakTHas paboTa — MpOMEKyTOUHAS 04 0.4 i
aTTecTamnus 0,25 ' 0,25 ’ -
IToaroToBKa K K3aMeHY. 8,6 8,6 -
Bujx uTOroBOro KOHTpOJIS: IK3aMeH Kypcogoii
NMPOEKT
Beero - Cemectp 5
Bup yse6Ho# paboTs: 3E | Actp. | 3E | Actp. 3E Actp.
q, q, q,
OO0m1ast TpyA0€MKOCTh JTUCITUTUIMHBI 7 189 5 136,5 2 72
KonTakTHas padoTa — ayiuTOpHbBIE 0,66 18 0,44 12 0,22 6
3AHATHA:
Jlexun 0,22 6 0,22 6 - -
[TpakTnueckue 3austus (I113) 0,44 12 0,22 6 0,22 6
CamocrosTenbuan paGora 6,09 | 164,25 | 431 1156’2 178 | 48
KoHTakTHas camocTosiTellbHast paboTa 0,3 - 0,3
CaMocTosATeIbHOE U3YUYCHUE PA3/IeIIOB 6,09 163.95 4,31 | 116,2 1,78 47,7
TUCIIAIUINHBI 5
Buabl KOHTpOJIA:
KypcoBoii npoekT - - - - + +
D9K3aMeH 025 | 6,75 | 0,25 | 6,75 - -
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KoHtakTHass pabota — MPOMEKYTOUHAsS 03 03 i
aTTecTanus 0,25 ' 0,25 ’ -
[TonroToBKa K 9K3aMEHY. 6,4 6,4 -
Kypcosoii
Bua uToroBoro KOHTpoJIA: IK3aMeH ypcoson
NPOEKT

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«O0opynoBaHue M OCHOBBI IPOEKTUPOBAHMS NMPeEANPUATHI
10 NMPOM3BOJACTBY KEPAMHUKHN»

1 Heab AMCUMIVIMHBI — TpuUoOpeTeHHEe OOYYAIOIUMHCS YIIyOJEHHBIX 3HAHUM H
KOMIIETEHIIMH B o00sacTu OOOpYAOBaHUS U OCHOB IPOCKTHPOBAHUSA MPEANPUATUH 110
IIPOU3BOJICTBY KEPAMUKHU.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4al0MIMIACH 10JI2KeH:

Obnadamye CleAYIOMUMA KOMIIETCHIIMSAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUS:

I1K-1.1, I1K-1.2, T1K-1.3, T1K-6.1, TIK-6.2, TTK-6.3.

3nams:

- IPUHIMIIBI PabOThl, JTOCTOMHCTBA M HEIOCTAaTKU, HanOoJiee MPOrpecCUBHbIE CIIOCOOBI
AKCIUTyaTali 000pyJ0BaHMs ISl IPOU3BO/ICTBA KEPAMUKU;

- pacueT ¥ 000CHOBAaHUE ACCOPTUMEHTA T'OTOBOM MPOJYKLIHUU U MOLTHOCTH MPEANPUATHS,
pacueTsl MOTPEeOHOCTH CBHIPhsI, MATEPUATIOB, 000PYIOBAHUS;

- OCHOBBI KOMIIOHOBOYHBIX PEIIEHUI TEXHOJIOIMYECKOr0o 000PYA0BaHHS U MEXaHU3ALNH
TPAHCIIOPTHBIX ONEpaluil 10 [[eXaM U ydacTKaM BCETo MPOU3BO/ICTBA;

Ymemu:

- BBITIOJIHATH PAcUeThl MO0 TEXHUKO-DPKOHOMHYECKOMY OOOCHOBAHHIO I1€JIECO00pa3HOCTH
POEKTUPOBAHUS (CTPOUTEIHCTBA), TEXHOJIOTUYECKOH pa3paboTKe MPOEKTa;

- IPUMEHSATH 3JIEMEHTHl aBTOMATU3alUK pabOThl 000pYy10BaHUS;

- IPOBOJUTH AHAJIN3 HOPMAaTUBHOW JOKYMEHTAIUH;

Braoemy:

- 3HaHUSAMM O TIPOTPECCHBHBIX TEXHOJOTMUYECKUX TIpoleccax M 00OpYyIAOBaHUM,
o0ecreunBaroIUX BBICOKOE Ka4eCTBO MPOJIYKIUH, MOBBIILIEHUE MPOU3BOJUTENBHOCTH Tpyla U
KYJIBTYpPbI IPOU3BOJCTBA;

- pelIeHusMH, OOECHEeUMBAIOIIMMU YMEHBIIECHHE 3arpsi3HEHUS OKpY’Kalollel cpeasbl,
yJIy4llIEHUE YCIIOBUU TPYAQ;

- croco0amu MOMCKa U aHaJIM3a HOPMATUBHOM TOKYMEHTALIUH.

3 Kpartkoe conep:kanue JMCIHHUIITHHBI

Pazgen 1. O6opynoBanue yist moaydeHUust POPMOBOUHBIX MACC

1.1. O6opynoBaHue i MOTYUEHUS U3MEIbYEHHBIX KOMIIOHEHTOB KEPAMUYECKHX Macc.

3aaya Moy4eHHs] U3MEJIbYEHHBIX MOPOLIKOB B KEPAMUYECKUX MPOU3BOJICTBAX B CBS3U
co cnenn(uIeckuMy TpeOOBAaHUAMHU K UX AHcriepcHOCcTH. PaboTa npobieHus 1 u3MeNIbYeHHUs.

OcHOBHbIE ~ TUINBI  JAPOOMIBHO-IOMOJBHOIO  OOOPYJIOBaHMS, HCHOJIB3YEMOIO B
KEepaMHUYEeCKHUX MPOU3BOACTBAX. J[pOoOMIIKHM - IIEKOBBIE, KOHYCHBIE, MOJIOTKOBBIE, BAaJKOBbHIE (B
TOM 4HCJIE€ CHENHATU3UpPOBaHHbIE Ui TIpyOoOro JIpoOJieHHs TJHMHBI), TJIMHOPE3KH,
JIe3UHTErPaTOPbl, IOMOJIbHBIE OETr'YHBI, CPEIHEXOJIOBBIE MEJIbHUIBI, LIAPOBBIE MEJIBHUIIBI
HENPEPHIBHOTO U NMEPUOJUUECKOTO IEHCTBUS, BUOPALIMOHHBIE MEJIbHUIIBI, CTPYHHbBIE MEJIbHUIIBL,
aTTPUTOPBI, IJIAHETAPHBIE MENBHUIIBL. [IpuHIMI UX paboOTHl, OCHOBHBIE AJIEMEHTHI KOHCTPYKIIHHA
U CPaBHUTENIbHAs TEXHOJOTMYECKasi OLIEHKA pa3IM4YHBbIX APOOMIBHO-TIOMOJBHBIX MAaIIHH.
OcobenHocTn  paboOTBl  O0OPYAOBaHUS [UIi TOHKOTO W CBEPXTOHKOI'O HM3MEJbYCHUSI.
CpaBHMTENbHAs OLIEHKA MAIIMH 110 IbUICBBIJCICHUIO MPH IIOMOJIE M TPAHCIOPTHPOBAHUU
OpOLIKOB. Peanmu3anyss MEpONpUATHN IO OXpaHe TPyAAa MU OKpPYXKAKOWEH Cpeabl IIyTeM
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paIroHaIbHOTO BEIOOpPA METOAOB M3MeENbueHHS U 00opynoBaHus. COBpeMEHHBIC TCHICHIINHN B
MIPOU3BOJICTBE IPOOUIBHO-TIOMOIBHOIO 000PYA0BaHUS.

1.2. OGopynoBanue misi pa3feiicHUsT MATEPUAIOB IO KPYMHOCTH, JJIsi MarHUTHOTO
oOorarieHus, T03UPOBaHUS U TPAHCIOPTUPOBKU BHYTPH IIEXOB.

MeTtoapl pa3zsencHuss MaTepuagoB IO pa3MepaMm 3epHa. Bo3MOXKHOCTH, OrpaHUYEHUS,
paloHaibHble O00JIACTH MCHOJb30BAaHUS PA3IUMYHBIX METOJOB: TpPOXOuUeHHus (paccena),
pa3enieHuss B BO3AYIIHOM IOTOKE W THAPABIMYECKON kiaccupukanuu. OCHOBHBIC THITBI
000py/0BaHuUs, MPUMEHSEMOr0 B KEPAaMHMUYECKON TEXHOJIOTHU: CHUTa U TIPOXOTa, BO3AYILIHBIE
cemapaTopbl,  TUApPOKIacCUPHUKATOPBI U TUAPONMKIOHBL ~ OIEHKa  CpaBHUTEIBHON
a¢ddexTUBHOCTH mpollecca pas3lieieHus] B Pa3IMYHBIX TuUnax obopynoBanus. CoBpeMEHHbIE
TEH/ICHIINH B COBEPIICHCTBOBAHUU YCTPOUCTB IS Pa3/IelICHUS.

VYcrpoiictBa [Uisi  BbIAETCHHS TOHKUX TMOPOIIKOB M3 BO3AYIIHOTO TIOTOKa U
o0ecnbUTMBAaHUS BO3AyXa: ammaparbl Ui HEHTPOOESKHOTO, (UIBTPANMOHHOTO W MOKPOTO
NbUICYTaBIMBAaHUS M UX OCOOEHHOCTH, a TAaKKe€ OCHOBBI pacuera B MpoIleccax MPOU3BOACTBA
KepaMHUK{. 3HAYCHWE MbUICYJIABIMBAHUSA JJII OXPaHbl TPyJa W YCTPAHEHUS 3arps3HCHHS
OKpyXaromie cpenbl. TeHICHIMH COBEPIICHCTBOBAHMS OOOPYIOBAaHMS [JIsl Cemapanuu |
00€eCTIbIITMBAHUS.

OcHoBHbIE TUIIBI 00OPYIOBaHUS JI1 MATHUTHOW OYMCTKH M3MEIbUYEHHBIX MaTEpHAalOB.
OGopynoBaHue Il TPAHCIOPTUPOBKM WM XPAHCHUS H3MEIBUYCHHBIX IMOPOIIKOOOPA3HBIX
MaTepuanoB. OCHOBHBIE TUITBI TPAHCIOPTEPOB, AJIEBATOPOB U YCTPOUCTB JIJIsi THEBMATUYECKOTO
TPAHCIIOPTA, UX CPABHUTEILHBIC OLICHKH. ByHKepbI, CHIIOCHI, TUTATEH, 103aTOpbl. COBpEeMEHHBIE
TEHJCHIIMHU COBEPLICHCTBOBAHUS 3TOTO 000PYAOBAHHUS.

[IpuMepbl KOMIIOHOBOK JIPOOMIIBHO-TIOMOJIBHOTO O0OPYIOBaHUS W OOOPYIOBAHHS IS
paszzeneHus MaTepuana 1o KpynHoctu. Pacuersl MarepuansHOro 0ajgaHca U ydeTa BO3BPATHBIX
noteps. [IpuHIunbl BEIOOpa 000pYAOBAHHUS.

1.3. OGopynoBanue assi CMeMBaHus (POPMOBOYHBIX MacC M UX 00€3BOKHBAHHUSI.

3amavya craguy CMEIIUBAHUS KOMIIOHCHTOB M BBEJICHUS BPEMEHHOW TEXHOJIOTHYECKOMN
CBS3KM B 3aBUCUMOCTH OT Meroaa (opmoBanusa. Knaccudukaius npoueccoB MOATOTOBKU
KepaMHUYeCKHX MacC M COOTBETCTBYIOIIMX BUIOB CMECUTEIIBHOTO 000PYIOBaHUSI.

YcTpoiicTBo 1 paboTa MalIvH HENPEPBIBHOTO AEHCTBUS JIJIsl CMEIIMBAHUS U YBIAXKHEHUS
rpyookepamuueckux macc. Jlonactaeie cmecutenu. [lapoyBnaxuurenu.

YcTpoiicTBo U paboTa cMecuTeNnel NepuoANIecKOro NeHCTBUS Al CMEIINBAaHUs MacC B
MIPOM3BOJICTBE OTHEYIIOPOB M TPyOOH KepaMUKH: CMECHTEIbHBIC OCTYHBI M JPYTHE MAITUHBI
nono6Horo tuna. CrocoObl aBTOMAaTH3AIMH YITPaBICHUs pabOTON cMecUuTeNnel mepuoInyecKkoro
JIEUCTBU.

CpaBHUTEIIbHAS OIICHKA CMECHUTENIed NPHMEHHUTEIBHO K ITUTACTUYHBIM M ITOJYCYXHM
MaccaMm U TeHICHIIMH COBEPIICHCTBOBAHUS STOTO 00OPYIOBAHHUS.

HInvkepHbIe MEIIATKH TePUOTHYECKOTO ISUCTBUS IS TOJATOTOBKH TOHKOKEPAMHUYECKUX
Macc (BKJIIOYas pachmyCKaHWE TIUHUCTBIX KOMIIOHEHTOB). YCTpPOMCTBO, Ha3HAauYeHUE W
CpPaBHHTEIbHAS OIICHKA PAa3JIMIHBIX THIIOB MEIIAJIOK: TOPH3OHTAIBHBIC W BEPTHKAIBHBIC,
JIOTIACTHBIC, TIPOTIEITIEPHEIE.

[TpuHIMITBI yCTPOWCTBA M CXEMBI HCITOTH30BaHHS HEPEPHIBHO-ICHCTBYIOIINX MAITHH JJIsT
pacmycKaHus TTUHUCTBIX KOMIIOHEHTOB. TEHICHIIMM COBEPIICHCTBOBAHUS MEIIATOK U MAaIlUH
JUTSL pOCITYCKa TJIUH.

OcHoBHOE 000pyIOBaHUE, MPUMEHSIEMOE TSI 00€3BOKMBAHMS KEPAMUYECKUX MACC TIPH
NUTHKEPHOW TIOJITOTOBKE CYCIICH3UH, OCOOCHHOCTH PEKHMOB WM KHHETUKH (HIBTPOBAHHUS.
Pemenus, obecrieynBaroniye MEXaHHW3AIMI0 M aBTOMATH3AIMIO PadOThl (DUIBTP-TPECCOB.
BraxHOCTh MOSTydaeMbIX KOp)KeH M UX JalibHeWas nepepadorka. Mcmonp30Banme Wik O9UCTKA
GuIbTpaTOB JUIS TPENOTBpAIICHHS 3arpsi3HEHUs OKpyKaromed cpeapl. TeHACHIUH B
COBEpIICHCTBOBAHUU 000pyI0BaHus 1Ji1 00€3BOKMBAHUS IIITUKEPOB.
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OcCoOEHHOCTH HACOCOB, NMPUMEHSEMBIX I 3aKauku (PUIBTP-TIPECCOB M TPaHCIIOpPTa
HUTMKEPOB; MEMOpaHHbIE U YEPBSIYHbIC HACOCHL. TEeHIEHIIMU B X COBEPUICHCTBOBAHUU.

[Tonyyenue mnpecc-MOPOIIKOB U3 KEpPaMUUECKHX NUIUKEpOB. OCHOBHBIE THUIIBI WU
0COOCHHOCTH KOHCTPYKIIMM PacHbUITUTENbHBIX CYIIHII, U CYIINJ B KUIISIIEM CJIOE, IPUMEHIEMbIX
B KEpaMHYECKON TEXHOJIOTUU. [ paHyIsATOPBI U UX CPABHEHUE C PACIIBUINTEIBHBIMU CYIIHIIAMHU.

[Ipumepbl KOMIOHOBOK JIPOOMIIBHO-TIOMOJIBHOTO O0OOPYIOBaHUS W OOOPYIOBaHMS AJIs
MOJATrOTOBKH ()OPMOBOYHBIX Macc. Macco3aroTOBUTEIbHBIC IIEXH.

Paznen 2. O6opynoBanue 11t popMOBaHUS 3aTOTOBOK

2.1. O6opynoBanue as GOpMOBAHHS 3aTOTOBOK CITIOCOOOM TUTACTUYIECKOTO (DOPMOBAHUSI.

Oco0eHHOCTH MIACTHYECKOro GopmMoBaHUs KepamMuueckux macc. OCHOBHBIE BapHUaHTHI
IPOIIECCOB IIACTUYECKOTO (POPMOBAHUS: MPOTSDKKA, IITEMIETbHOE (OpMOBAaHUE, pacKaTka B
Tena BpamieHus. [Ipumensiemble 1715 HUX TUIIBI 000PYAOBAHHUS.

JIeHTOYHbIE NPECCHl U MSUIKU. Y CTPOICTBA JIEHTOYHBIX [TPECCOB C BAHTOBBIMHU JIOTIACTAMU
U 0COOCHHOCTH MX OCHOBHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB (KOPITYC, 3arpy304HO-IIUTATEIbHOE
YCTPOMCTBO, BHMHTOBBIE JIONACTH, TIOJOBKa, MYHIUTYK). IIpoueccel, mnpoucxoasuue npu
dbopMoBaHUM HA JIEHTOYHBIX Mpeccax. Buabl Opaka u crmocoObl UX MPEIOTBPAIICHHUS.

BakyymHble neHTOUYHBIC Tpecchl. MexaHu3mbl U 3(()EKTHBHOCTh BaKyyMHPOBaHHUS.
BopokosbiieBsie U MacisiHble BaKyyMHbIE HAacOChl. OCHOBHBIE THIIBI KOHCTPYKLUNA BaKyyMHBIX
MIPECCOB U UX CpaBHUTENbHAS XapakTepuctuka. Bakyymmsuiku. Pexxumbl BakyymMHpOBaHHS U
TUIIBI BAKYYMHBIX HacocoB. BepTukanabHbie mpecchl st (OpMOBaHUS KaHATU3ALUOHHBIX TPYO.
Oco0eHHOCTH UX YCTpOICTBA.

DeMeHTHI pacueTa JICHTOYHBIX MPECCOB C BUHTOBBIMH JIONIACTAMU. [IpOHM3BOIMTENBHOCTD
IIPECCOB, JIaBJIEHUE IPECCOBaHUS M MOTpedasiemass MOIHOCTh. OCHOBHBIE CBEICHUS O IIpeccax
JUISL TITACTHYECKOro (OpMOBaHUS TOPIIHEBOTO TUMA. TEHJEHIIMH B COBEPIIEHCTBOBAHUU
o0opynoBaHus i1 (OPMOBaHUS METOJOM MPOTSKKH.

TpeboBanusi, mpenbsABIseMble K MaIlMHAM JJI HApe3Kd ChIpIa (3aroToBOK) U3 Opyca,
BbI/IaBJIMBAEMOT0 JICHTOUYHBIM IIpeccoM. OCHOBHBIE THIIBI PE3aTENbHBIX allapaToB. Y CTPONCTBO
U KHHEMaTHKa pabOThl OJJHOCTPYHHOTO PE3aTeIbHOTO CTaHKA.

[IpuHnun paboThl pe3aTeNbHbIX YCTPOWCTB ¢ ¢oTorneMenToM. OOmue cBeneHus od
YCTPOMCTBAX JIJIsl aBTOMATHYECKOM CaJKu Hape3aHHOro chipia. [IpuMepsl KOMIIOHOBOK TIPECCOB
JUTSI IPOTSKKU € IPEIIECTBYIOLIUM UM 000pYJOBaHUEM.

Ob6opynoBanue st (POpMOBAaHUS M3JENUNA TOHKOW KepaMuKu. OCOOEHHOCTH Mpolecca
dbopMoOBaHUS TeN BpAIICHHS PACKATKOW TOHKOKEpaMHUUYECKOW Macchl. BrnusHue pexnma
dbopMoOBaHUS HA CTpPOEHHE M KadecTBO c(OpMOBaHHBIX wu3aenuil. JledekThl U crmocoObl ux
yCTpaHEHHUSI.

OcHOBHbIE BH/Ibl MAIIIMH IS MTOJIy4eHUs 3aroTOBOK. DopMOBaHNE TOHKOCTEHHBIX MOJIBIX
U TUIOCKUX U3Jenuid (X03aicTBeHHBIH (apdop, (asHCc) Ha PYyUHBIX U MEXaHU3UPOBAHHBIX
CTaHKax.

[lpuHIMI YCTpPOHCTBA W OCHOBHBIE KOHCTPYKTHUBHBIE D3JIE€MEHTHI IOJyaBTOMATOB:
yIpaBieHUEe BCEMH olepanusiMu (HOpPMOBaHUS C TIOMOIIBI0 PaACHpPEIeNIUTEILHOTO BaJa.
Paznuunbie BapuaHThI Tporiecca GopMOBaHUS: OJHOCTAAUIHOE U IBYXCTaAuitHOE (opMoBaHuUe,
dbopmoBanue miabioHaMu M poiukamu. KuHemaTtuueckue cxemMbl Hambosiee XapaKTepHBIX
MOJTyaBTOMAaTOB. TEHACHIIMM B COBEPIICHCTBOBAHUU O00OPYIOBaHUS N1 (OPMOBAHUSI METOJIOM
pacKaTKH.

temnensHbIE Tpecchl I IUIacTUYeckoro QopmoBaHus. OcoOeHHOCTH mpoliecca
HITEMIIEJIbHOTO (POPMOBAHUS U3AETUI U3 TPyOOKEpPAMUUYECKUX MIIACTUYHBIX Macc. OCHOBHBIE
TUTIBl TIPECCOB, MPUMEHSEMBIX JIJIsl JOMPECCOBKH OTHEYNOPOB M KHUCJIOTOYMOPHBIX HU3JIETUH,
dbopmoBanus dyepenwuipbl. Ux ycrpoiictBo u pabora. [IpumMepsl KOMIOHOBOK MPECCOB IS
IITEMIENBFHOTO  MPECCOBAHMUS €  MPEIIECTBYIOUIMM  O0OpyAOBaHHEM. TEeHIEHIMH B
COBEpIICHCTBOBAHUU 000pyaA0BaHus 111 GOPMOBAHUS METOJIOM JIOTPECCOBKHU.
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[Tyt monHON MexaHu3anuu mnpoiecca GOpMOBaHUS X03sICTBEHHOTO (hapdopa u dasiHca
¢ 00BeAMHEHHUEM IIpecca JUIsl MPOTSHKKK, YCTPOMCTBA Ui Hape3aHHs IJ1acToB, (POPMYIOLIETO
arperara 1 KOHBEMEpHOTo CyIINJIa B €IMHBIN arperaT - HOTOYHYIO JUHUIO. [IprMepbpl KOMIIOHOBOK
IPECCOB IS IITEMIIEIbHOIO IIPECCOBAHUS C IPEIIECTBYIOUIMM 000pyI0BAaHUEM.

2.2. O6opynoBaHHe AJIsl IPECCOBAHMSI 3aTOTOBOK U3 MTOPOIIKOB.

OcoOeHHOCTH M BapHaHTHI Mpoliecca MPeccoBaHUS u3Jenuil u3 nopomkoB. CrocoOsl
peryaupoBaHus JaBICHUS M IUIOTHOCTH. TpeOoBaHHS K TOPOMIKaM Ui MOJIYCYXOro
npeccoBanus. [IpyunHbI OABIICHUS U IIyTH yCTPAaHEHHS HEPABHOILIIOTHOCTH, IEPENPECCOBOYHBIX
TPEUIMH W JpYTux JeeKToB mpeccoBOK. OCHOBHBIE BapHAHTHl NPUMEHSIEMBIX PEKHMOB
peccoBaHus (OJHOCTOPOHHEE U JIBYXCTOPOHHEE C)KAaTHE: UCIOJb30BaHME IIABAIOIIUX (BopM,
CTYIIEHYATbhIE PEXUMBI IPECCOBAHU).

Knaccugukanus npeccoB no MCTOYHHKAM CO3AaHUS MPECCYIOILEro YCHIUs, 10 TUIaM
IPECCYIOIIMX U MEPEMEIIAIINX MEXaHU3MOB, 110 peXKHUMaM IpeccoBaHMs. PeBoiibBEpHBIE U
POTOPHBIE MPECCHI.

Mexannyeckue 1mpeccel. IIpuHumn AeMCcTBUS M JOCTOMHCTBA  KOJEHOPBIYAKHOIO
mexaHu3zMa. KoHcTpyKkius u paboTa TUIHYHBIX KOJEHOPBIUAKHBIX MPECCOB I MPECCOBAHMS
OTHEYIOPOB, CTPOMUTEIBHOTO KHUpIHWYa M IUIMTOK. MeXaHu3Mbl [UIsl 3achblIKM Macchl M
BBITAJIKMBAHMSI M3ACIUN. YCTPOWCTBAa JUIsl TUAPABIMYECKOIO PETYJIMPOBAHMS [aBJICHUS Ha
MEXAaHUYECKUX Mpeccax.

[IpuHuun nefcTBUS W OCHOBHBIE 3JIEMEHTBl KOHCTPYKLUHM (PPUKIUOHHBIX IPECCOB.
Crienuduueckue 0COOEHHOCTH TMpolecca IpeccoBaHus Ha d3Tux mpeccax. CrnocoOsr
aBTOMaTH3alMK (PUKIMOHHBIX IPEeCcCOB. BUHTOBBIE IPECCHI € 1yrOCTaTOPHBIM IPUBOJIOM.

I'uppaBnuueckue npeccbl. (OCOOEHHOCTM M OCHOBHbIE O0JacTH  IPUMEHEHUs
TU/IPABIMYECKUX IIPECCOB B KEPAMUYECKOM TEXHOJOTrMU. OCHOBHBIE THIBI I'MAPABIMYECKHUX
IIPECCOB, MPUMEHSIEMBIX B IPOU3BOJCTBE OTHEYNOPOB, KEPAMUUYECKUX IUIUTOK U TEXHUUYECKOM
kepaMuku. OOOpyZOBaHME TUAPABIMYECKOM CXEMbI IIPECCOB: HACOCHl, AKKYMYISTOPBHI,
npeoOpa3oBareny  JaBJ€HMs,  30JOTHUKM,  KjamaHbl.  ABTOMaTu3alludsg  yIPaBICHUS
THJIPaBIMYECKUMU IpeccaMu (paccMaTpUBAETCS Ha PUMEPE OJHOTO U3 IIPECCOB).

OcHOBHbBIE OCOOEHHOCTH M METO/IbI IPECCOBaHUS U3JeIni cinoxHON (popmbl. Hekoropsie
KOHCTPYKTUBHBIE pellIeHHs Tpecc-(hopM, KEPHOB U ITyaHCOHOB, 00€CIIEUNBAIOIINX BEIpABHUBAHHE
kodp¢uimeHToB  cxatus. [wapocratmueckoe U KBAa3MM30CTATUYECKOE  IPECCOBAHUE.
BubponpeccoBanue. ['a3octaTnueckoe mpeccoBaHue.

CoBpeMeHHbIE TEHJICHIIMH COBEPLICHCTBOBAHUS MIPECCOB IS MOIYCYXOTO MPECCOBAHUS.
[Tpecc-popMbl U1  mpeccoBaHUS KEpPaMHUYECKHUX IUIMTOK: 3€pKajbHbIE, C Ieperaydei,
rUApocTaTudecKue mramMnsel. [Ipumepsl KOMIIOHOBOK MPECCOB IS MOJIYCYXOro IIPECCOBAHUSA U
MPEIIECTBYIOLIET0 000y 10BaHUS.

2.3. O6opynoBanue nnsi (hOpMOBaHHUsI 3arOTOBOK METOAOM IUThS, METOJIOM OOTOYKH.
JononmuuTtensHas 00paboTKa.

OcobeHHOCTH Tpoliecca JMThS KEPaMHUYECKHUX I[UIMKEPOB B IOPUCTBIE (POPMBI.
TpeboBanus Kk NUTMKEepaM U NOpUCTHIM popmam. Knaccudukaius MET010B INThS, IPUMEHSIEMBIX
B KepaMHUuecKoil TexHosoruu. O6opynoBaHue JTUTEHHBIX 1IEXOB JJISl IPOU3BOACTBA CAHUTAPHO-
CTPOHUTEIIBHOM  KepaMUKH. Memankyu, Hacochl, NIIIUKEPONPOBOJbI, YCTPOMCTBA  JUIS
BaKyyMHpOBaHUsl LUIMKepoB. [lepexox OT JNMTEHHBIX KOHBEHEPOB K MEXaHU3MPOBAHHBIM
JUTEHHBIM CTEHAAM.

YcrpoiicTBO M paboTa KapycelnbHOM MalMHBI JUIS OTJIMBKM TOHKOCTEHHBIX IOJBIX
U3JIeIUI METOJIOM CIIUBHOTO JIUTHS.

OO6opynoBaHue sl TOPAYETO JHUThS H3JENUNA M3 TEPMOIUIACTUYHBIX IIIJTMKEPOB.
TunuyHble KOHCTPYKIMU JIUTEHHBIX MAIIUH U PEXUMBI UX PaOOTHI.

CriocoObl U3roTOBIECHHSI TOHKUX KEPAMUYECKUX IUICHOK, a TAK)KE KepaMUUECKON (aHephl.

Ocob6eHHoCTH IUThA 1104 1aBieHueM. O0opy10BaHUE IS IUThsI U3AETUH 101 1aBIEHUEM.
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KomnoHoBOYHbIE pelIeHus 0 pa3MeNIeHHI0 000py10BaHus IpU (POPMOBAHUN METOJIOM
TUThs. TeHJeHIIMHU COBEPIICHCTBOBAHUS 000PYAOBAHUS ISl TUThSI KEPAMUUYECKUX U3ACTUH.

Oo6opynoBanue st 00paboTKH pe3aHueM (00TOYKH) 3arOTOBOK H30JISITOPOB. MOKpBIA U
cyxoii ciocoOsbI rinazypoBanus. O0opynoBaHue IUisl TJ1a3ypoBaHuUs U3 METOIaMU OKYHaHMUS,
II0JIMBA, IyJbBEPU3ALMH, DJIEKTPOCTATUYECKUM, OJHOBPEMEHHBIM IPECCOBAHUEM INIUTOYHOTO
CJIOSl ¥ T1a3ypH. Y CTPOMCTBO I1a3ypOBOYHOT0O KOHBEepa AJisl IUIUTOK.

PoTopHble U pPOTOPHO-KOHBEHEPHBIE JIMHMM M BO3MOXKHOCTM MX MHCIIOJIb30BAaHMS B
TEXHOJIOTUHM KEPAMUKH B CPAaBHEHUH ¢ POOOTU3UPOBAHHBIMU KOMILIEKCAMH.

Pa3nen 3. OCHOBBI IPOEKTUPOBAHUS IPEAIPUITUN IO TPOU3BOJICTBY KEPAMUKHU

3.1. O06mue monoKeHUs 0 MPOSKTUPOBAHUH.

TexHUKO-?KOHOMHYECKOEe O0OCHOBAaHWE, BHIOOp MecTa CTPOMTENILCTBA, 3aJaHHE Ha
npoektupoBanue. OcHoBHbIe ompenenenus. [Ipennpoektasie paboTel. OO0IIas NOSICHUTEIbHAS
3anucka. ['eHepanbHbli IJ1aH U TpaHcnopT. TexHonoruueckue pemenns. Opranus3anus U yCIoBUs
Tpyda pabOOTHUKOB. YIpaBlieHWE MPOU3BOJACTBOM U MPEANPUSATHEM. APXUTEKTYPHO-
cTpoutenbHble pemieHus. CrenuanbHOoe 000pyAOBaHHE, CETH W cucTeMbl.  OpraHu3arus
cTpoutenbcTBa. OxpaHa okpyxkaromeit cpenbl. CrenuanbHO-TEXHUYECKUE MEPOIPHUSITHS
IpaXIAaHCKOW OOOpPOHBL. MeponpHuATHs TO TPERyNPEKICHUIO YPE3BbIUYANHBIX CUTYaIH.
CwmetHas gokyMeHTanus. I¢$pGeKTUBHOCTh HHBECTULIUH.

Ponb cnenumanucra npu npoeKTUpoBaHUU. J(eCTBYyIOIIME HOPMAaTUBHBIE JOKYMEHTHI 110
CTpOUTENbCTBY. HOpPMBI TEXHOJIOTMYECKOTO MPOEKTUPOBAHUS M TEXHUKO-IKOHOMHYECKHE
MoKazaTesu mpeanpuatuid kepamudeckoi npomseinieHHocTd. Cucremsl ECKJI, ECT, ECTC
B IIPOEKTUpOBaHUU. [IprMeHeHne KOMIBIOTEPOB IPU MPOCKTUPOBAHUH.

3.2. ConeprkaHue KypCOBBIX CTYACHUSCKUX PadOT U JUIJIOMHOTO TIPOSKTHPOBAHUS.

TemaTnka KypcOBBIX CTyIEHYECKHX paboOT W JUIUIOMHBIX HpoekToB. OO0beM u
CoJIepKaHUE KYpPCOBOM CTYJAEHYECKONM padOThl M JUIIOMHOTO TipoekTta. OCOOEHHOCTH
POEKTHUPOBAHUS MTPU PEKOHCTPYKIMU JICHCTBYIOIIEro npeanpusTis. IcTOUHUKN He00X0aUMOi
uH(pOpMaluu AJi1 KypcOBOTO M JIUIIJIOMHOTO IPOEKTUpoBaHud. [IprMeHeHrne BbIUMCIUTENbHON
TEXHUKU IPU MPOEKTUPOBAHHH.

TpeboBanust 1Mo O(OPMIIEHUIO PACUETHO-TIOSICHUTEIBHON 3alUCKU K JUILNIOMHOMY
npoekTy. Pasnensl, Bxoadmme B y4yeOHBIH mpoekT. (OOOCHOBaHHE L€IecO0OpPa3HOCTH
IPOEKTHPOBaHUs 00beKkTa. BrIOOp paiioHa U TOUKU CTpOUTENbCTBA NpeAnpusaTus. O60cHOBaHUE
€ro MOIIHOCTH, aCCOPTUMEHTa BBIMTYCKAEMOW MPOJYKIMH, aHAIU3 OOECIEUYECHHOCTH CBIPHEM,
ANEKTPOIHEPrUE, TEXHOJIOTUYECKUM TOIJIMBOM U BOAOM.

OO6ocHoBaHMe crocoba TEXHOJOTHUECKOro Ipolecca Hpou3BojacTBa. ObecneueHue
TpeOOBaHUI  OXpaHbl  OKpyXarouled cpeasl mnpu  npoektupoBanuu.  ConepkaHue
TEXHOJOTMYECKOM 4YacTH NpoeKkTa, oOlIue pekoMeHJanuu 1o ee paspadorke. IloabemHO-
TPaHCHOPTHOE O00OOpYJOBaHWE W BHYTPUIEXOBOM TpaHCHOPT. IIpMHIMIBI TPOEKTHPOBAHUS
Macco3aroTOBUTEIbHBIX 1IEX0B, BApUAHThl KOMIIOHOBKH 000pynoBanus. [IpoekTupoBaHue 11exXoB
(dopMOBaHUS KepaMHUYECKHMX 3aroToBOK. I[IpoeKkTupoBaHHE IIEXOB OOXKHra KepaMHYECKUX
3aroToBOK. [ [pyHIMIIBI ¥ IPENOCHUIKY BBIOOpA IIEUHOTO arperaTa.

3.3. TunoBsle pemeHus Mo BEIOOPY U pa3MeIeHUI0 000pYA0BaHUSL.

[Ipon3BOJICTBO OTHEYIOPOB, KAHAJTU3ALUMOHHBIX TPYO, KHUCIOTOYNOPHBIX W3JEIHM.
[Tpon3BOJCTBO CTEHOBBIX MAaTEpUAIOB, KEPAaMHUYECKHUX TpPYyOOK, CAaHUTApHOM KEpaMUKH,
xo3siiicTBeHHOro (hapdopa u (asHca, 3IeKTpoU30IsATOpoB. HekoTopsie obmine 0coOeHHOCTH
TEXHOJIOTHYECKUX CXeM MPOM3BOJICTBA TEXHUYECKON KEPAMUKH.

Brei6op coctaBa kepamuueckoro mnoiydalOpukata u uzaenus. MarepuaibHbIi OanaHc
3aBOJa, pacyeT MOTPEOHOCTU B UCXOAHBIX MaTepUaliax, SKCIUTyaTallHOHHOW MOIITHOCTH OCHOBHBIX
MPOM3BOJICTBEHHBIX II€XOB; pacyeT KOJIMYeCTBAa E€IUHHUI] OCHOBHOIO TEXHOJIOTUYECKOTO
obOopynoBanusi. [IpuHIMIBI pacueTa arperaTHO-IIOTOYHBIX JIMHUHM, TOA00p 00OpYAOBaHUS IS
KOMIUIEKTAllUM  arperarHo-MOTOYHbIX JIMHUKA. MeTronpl  pacuera  SKCIUTyaTallMOHHBIX
XapaKTEPUCTHK OCHOBHOT'O TEXHOJIOTHYECKOT0 000py10BaHHUS.
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I'pacdmueckas gactp npoekra. TpeGoBaHHs K COACPKAHUIO, KOMIIOHOBKE U O(hOPMIICHUIO
rpaduyeckoii vactu mpoekta. l[locaenoBaTeNbHOCTh BBIMOIHEHUS JUIUIOMHOTO IPOEKTA.
[IpencraBnenue npoekToB K 3auute. [lopsaok 3amuTel IpoeKTa.

3akmroueHue. Posib  coBepiIeHCTBOBaHHUS OOOpPYAOBaHUS B TPOrPecce TEXHOJOTHH
KepaMUKH Ha COBPEMEHHOM JTarle.

4 O0bem yueOHOH TUCHMILINHBI

Beero - Cemectp 5
Bun yacbuoii padotsr 3E | Akan. | 3E | Axkan. 3E Axan.
q. q, q.
OO01mast TpPyA0€MKOCTh JTUCIUTLIINHBI 7 252 B 180 2 72
KonTakTHasi padoTa — ay1uTOpHbIE 0.66 24 0,44 16 0,22 8
3aHATHA:
Jlexnuun 0,22 8 0,22 8 - -
ITpaktnueckue 3ansatus (113) 0,44 16 0,22 8 0,22 8
CamocTrosiTeJibHAas pa6oTa 6,09 219 431 155 1,78 64
KoHTakTHas camocTosTeNbHas paboTa 0,4 - 0,4
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 6,09 218.6 4,31 155 1,78 63.6
JIIMCIIATUIHHEI
Buabl KOHTpOJIA:
KypcoBoii npoekT - - - - + +
JK3amMeH 0,25 9 0,25 9 - -
KonTakTHas paboTa — MPOMEKYTOUHAS 04 0.4 i
arTecTanus 0,25 ' 0,25 ’ -
[ToaroToBKAa K SK3aMEHY. 8,6 8,6 -
Bu MTOroBOro KOHTpOJIS: 9K3aMeH Kypcosoii
NMPOEKT
Beero - Cemectp 5
Bux yuebuoi pabore! 3E | Actp. | 3E | Actp. 3E Actp.
q, q, q,
OO61mas TpyA0eMKOCTh AUCIUIIINHBI 7 189 5 136,5 2 72
KonTakTHasi padoTa — ay1uTOpHbIE 0,66 18 0,44 12 0,22 5
3aHATHA:
Jlexnun 0,22 6 0,22 6 - -
[Tpaktuueckue 3austus (I113) 0,44 12 0,22 6 0,22 6
CamocrosiTebHasi pa6oTa 6,09 | 164,25 | 4,31 1156 2 1,78 48
KonTakTHas camocTosiTenbHas paboTa 0,3 - 0,3
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeIIoB 6,09 163.95 431 | 116,2 | 1,78 47,7
TUCIIUILINHEI 5
Buabl KOHTPOJIA:
Kypcosoii npoekt - - - - + +
IK3aMeH 0,25 6,75 | 0,25 | 6,75 - -
KonTakTHas paboTa — MPOMEKYTOUHAS 03 03 i
arrecranus 0,25 ' 0,25 ’ -
IToaroToBKa K K3aMEHY. 6,4 6,4 -
Buja uToroBoro KOHTpoOJIS: JK3aMeH Kypcosoii
NMPOEKT
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AHHOTAaIUs padoyeil MporpaMMbl T CHHIJIHHBI
«O0opynoBaHne U OCHOBbI MPOEKTHPOBAHUS CTEKOJIbHBIX 32aB0/10B»

1 Heab AUCHMILIMHBI COCTOUT B IPUOOpETEHNH 00YUaIOIIUMUCS 3HAHUM 1 KOMIIETEHITHH
B 00JIaCTH COBPEMEHHOT'O OOOpYyIOBaHMS, HCIOJIB3YEMOT0 HAa BCEX CTaausSX IPOU3BOICTBA
U3JIeIUIA U3 CTEKOJI, U KOMIUIEKTAllMd MEXaHU3UPOBAHHBIX JTUHUI U3 3TOr0 000PYy10BaHHUS.

2 B pe3yabTaTe H3y4eHUs] TUCHUILINHBI 00YYAIOIUIICS T0JI5KeH::

Obaaoams cleqyOmUMU KOMIETSHIIMSIMU U HHIUKATOPaAMH UX JOCTH)KCHUS:

IIK-1.1; TIK-1.2; IIK-1.3; [IK-6.1; IIK-6.2; IIK-6.3

3namey:

- THUIIBI, TPUHIMIBI Pa0OThI, OCOOEHHOCTH KOHCTPYKIIMU M CHCTEM YIPABJICHHS OCHOBHOTO
MEXaHMYECKOTO U TEIJIOTEXHUYECKOT0 000pYI0BaHUS CTEKOJIBHOTO MPOU3BOJICTBA;

- TEXHUKO-IKOHOMHYECKHAE XapaKTCPUCTHKU OOOPYIOBAHUS W OCHOBBI €r0 JKCIUTyaTallid B
COCTaBe TEXHOJOTHYECKHX JIMHUK;

- BCIIOMOTaTeJIbHOE 000PYy/I0BaHUE CTEKOIBHBIX 3aBOJIOB;

- 00111Me TIOJI0KEHUS O TPOSKTUPOBAHUU MTPOU3BOJICTBA;

- OCHOBHBIC 3Talbl W TPUHIUIBI TPOCKTUPOBAHUS TEXHOJOTUYCCKHUX JMHHUH TPOU3BOACTBA
CTEKJIOU3/IeTINI, OCHOBBI KOMIIOHOBOYHBIX PELICHUH MpPU MPOSKTUPOBAHUU TEXHOJIOTMUECKUX
JUHUH MPOU3BOJICTBA CTCKIION3ICITHH.

Ymemns:

- BBIOMpaTh panUOHAIBHBIE W JA((EKTHBHBIE TEXHOJIOTHYECKHE CXEMbl HW3TOTOBJICHHUS
CTCKIIOU3JICIIU;
- IOJIOMPATh U MPOBOJIUTH KOMIIOHOBKY 00OPY/IOBaHMS TEXHOJIOTHYSCKUX JIMHHUHA TIPOU3BOACTBA
CTEKJIOU3IEIIUN.

Braoemy:
- METOJJaMH pacueTa OCHOBHBIX MapaMeTPOB U XaPaKTEPUCTUK TEXHOJIOTHYECKOTO 000PYIO0BaHUS
CTEKOJIBHBIX 3aBOJIOB;
- METOJlaMH COCTaBJIE€HHUS TMPOHM3BOACTBEHHON MpOTrpaMMbl CTEKOJIBHOTO TMPOM3BOJCTBA;
METOaMH OLIEHKH 3 (HEKTUBHOCTH PAOOTHI TEXHOJIOTHYECKOUN JIMHUH.
- MeToJaMu MoAdOpa W KOMIIOHOBKH OOOpYIOBaHHS TEXHOJIOTMYECKUX JTUHUN MPOU3BOACTBA
CTEKJIOU3/ICTTUI.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pazoen 1. Obopyoosanue 05 npueomosienus, XpaneHus, mpaHcnopmupo8anust u

3a2py3KU WUXMbL 8 CMEKI08APEHHble Neyl

1.1.  OGopynoBaHue i TOJTOTOBKU CHIPHEBBIX MATEPHATIOB U TIPUTOTOBICHHUSI IITMXTHI

HopmatuBHBIE  TpeOOBaHWS K  MPOIECCY  IMOATOTOBKH  CHIPbS  CTEKOJBHOMN
MPOMBINIICHHOCTH, KOHAWIIMOHHBIE ¥  HEKOHJMIIMOHHBIC CHIPHEBBIE MaTepUaNbl IS
MIPUTOTOBJICHUS CTEKOJIHHON IITMXTHI.

TexHoIOTHYECKHE CXEMBI TOATOTOBKH KBAPIIEBHIX IECKOB, TOJIOMHUTOB, TIOJIEBBIX IIMATOB
U IPYTHX MPUPOTHBIX CHIPHEBBIX MaTepraioB. OCHOBHOE M BCIIOMOTaTelIbHOE 000y I0BaHUE JIS
00pabOTKM CBHIPBEBBIX MAaTepUajoB — CYIIWIbHBIE OapabaHbl, APOOWIKH, MEITbHUIIBL,
KJIAaCCH(PUKATOPHI, TPAHCIIOPTHBIE CPEJICTBA U MBLICY/IaBIHBAIOIINE YCTPOMCTBA.

TpeboBanust K crTekonbHOM 1mmxTe. CpaBHUTENbHAs XapaKTEPUCTHKAa U  BHIOOD
000py/OBaHUs IS TPHUTOTOBJICHUS CTEKOJBHOW MIHMXTHL. Jl03aTOpel C aBTOMATHYECKHM
yrnpaBneHueM. KoHTeiiHepHbIe, JonmacTHbIe, TapeibyaThle U MJIaHETAPHBIE CMECUTENH IIUXTHI.
TexHONOTHYECKass CXeMa M KOMITOHOBKa 000pYIOBaHUS JO3UPOBOYHO-CMECHTEIBHBIX JIMHUN U
oTheneHui mnpousBoauTenbHOCTEIO OT 50 mo 500 u Oomee T1/cyrku. CraHmgapTHOE W
HecTaHJapTHOe oOopynoBaHue cocTaBHBIX 11eXoB U JICO crekonbHBIX 3aBOJIOB. LlMKIOHHBIE
MBUICYIABINBAIONINE YCTPONCTBA, PYKaBHBIE (PHIIBTPBI U SJEKTPO(UIBTPHI B COCTABHBIX II€XaX U
JCO. YcTpoiCTBO, TPHUHIUIT ACHUCTBUS AIICKTPOGHUIBTPOB M OIEHKA CTENEHH OYHCTKH
BO3/YIITHBIX CPe.
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1.2. OGopynoBanue st 3arpy3Ky MIMXTH M BO3BPATHOTO 00S B CTEKJIOBAPEHHYIO TIEYb.

CriocoObl 1 cucTeMBI 3arpy3KH LIMXThI U 0051 B CTEKJIOBAPEHHBIE M€Y IEPUOAUYECKOTO U
HENpepbIBHOTO JeiicTBusl. TpeOoBaHMs K BO3BpaTHOMY OO0 M 00OpyAOBaHHE JUIsl €ro
MOATOTOBKH.

YCTpoUCTBO, NPUHIMI ACUCTBUSA, pacyeT TEXHUYECKUX IIOKA3aTeIed M DKCIUTyaTalus
OCHOBHBIX MEXaHMYECKHX 3arpy34MKOB IIUXTHI: CTOJbHBIX, BUHTOBBIX, IUIYHXXEPHBIX H
POTOPHBIX. 3arpy3uMKU-TEIIIOOOMEHHHUKH JJIs1 IOJ0TpeBa MHUXTHl U 60s. [lpuHimmne nogdopa
TEIUIOHOCUTENIEH A1 HarpeBa IMXThl. CHUCTEMBI aBTOMAaTHMYECKOI'O YIPABIEHUS IIpoLEccaMu
BBIPAOOTKH CTEKIIOMACCHI M 3arpy3KH IIUXTHI U 00S B 1€Yb.

OcoOeHHOCTH 3arpy3Kd IIMXTBl M 00 B 3JIEKTPUUYECKUE CTEKJIOBAPEHHBIE IE€YM.
KoHCTpyKIIUs M TEXHUYECKHE XapAKTEPUCTUKHU 3arPy3UMKOB JIJIS JIEKTPOIICUEH.

Pazoen 2. Obopyoosanue ons evipabomku u hopmosarnus cmexia

2.1. OGopynoBaHue IJisi TUTAHHUS CTEKIOPOPMYIOIINUX MAIIIHH.

CriocoObl MUTaHUS CTEKIOMAcCOM MAallMH HENPEepbIBHOIO U TUCKPETHOrO (POPMOBAHMS
crexnom3nenuid. Iluranume creximomMaccoil MalMH C  OTAEICHHOW 30HOH (OPMOBaHUS B
IPOM3BOJICTBE JINCTOBOTO M MPOPUIBLHOIO CTEKOJ, CTEKISTHHBIX TpyO: cuctemsl BBC nogounsie
u 6esnmomounnie, [' BT, dmoar-ycTraHOBKH, MPOKATHBIC MAalIMHBL. MeEXaHUYEeCKHE KarelbHbIC U
cTpyiHble nuTaTenu. KoBuieBoil, mapoBoil 1 BaKyyMHBIM NUTATENINU. Y CTPOMCTBO MUTATEINIEH, UX
KJaccu(uKanuss U TeMIIepaTypHbIE PEXHMBI padoThl. CHHXpOHM3ALMsl PAOOTHI MHUTATENS U
CTEKJIO(OPMYIOIIEH MallIUHBI.

2.2. Teopernueckne OcCHOBBI (hopMoBaHUs crekimom3aenuii. Krnaccudukamus u
XapaKTepUCTHKA COBPEMEHHBIX ClIOCO00B (POPMOBaHUS CTEKIIA U CTEKIOU3ETHUI.

OcoOeHHOCTH TEIIO0OMEHA OECIBETHBIX M OKPAIIEHHBIX CTEKIOMACC ¢ (POPMYIOIIUMHU
YCTPOMCTBAMU B TEMIIEpaTypHOM HHTepBasie hopMoBaHUs. TeruioBble peKUMBbl IMKINYECKUX U
HENpephIBHBIX  TporeccoB  (opmoBaHusa. OCHOBHBIE  TEXHOJOTHMYECKHE  IMapaMeTphbl,
XapakTepusymomue pexuMm  GopmoBaHus. M30TepMuueckoe U BBICOKOTEMIIEPATYypHOE
dopMoBanue creknousnenuii. CBA3b NPOU3BOAUTEIBHOCTH CTEKJIOGOPMYIOMIUX MAalIUH C
TEXHOJIOTHYECKUMHU ITapaMeTpaMu BbIpaOaThIBAEMbIX U3JIEIIHH.

2.3. O6opynosanue cuctem jogounoro (BBC) u 6e3nomounoro (BBBC) BepTukanbHOoro
BeITATMBaHUA cTeksia. Mammuel cucteM BBC u BBBC: TexHonmornueckue cxembl (GOpMOBaHUS
JIEHTBI, yCTPOUCTBO U 000PYAOBAaHKE MOAMAIIMHHBIX KaMmep. [IpuHuun neicTBus, ycTponcTBo U
HKCIUTyaTalysl TAHYJIBHBIX MALIMH JUIS JIOJOYHOTO M O€3J0J0YHOIO BBITATMBAHUS JIMCTOBOTO
crekna. Kunemaruka, ycTpoiicTBO mpuBoJa M peryinupyrommx cuctem wamuH BBC.
CpaBHMTeNbHAs XapaKTEpPUCTHKA TAHYIbHBIX MamMH. HWHTeHcudukanus BbIpaOOTKH U
COBEpILIEHCTBOBAaHME KOHCTpyKIMH MamuH BBC. Mexanusmsbl Ui 0TOOPTOBKH, MOJAPE3KU U
OTJIOMKH JINCTOB NPU MAIIMHHOM BBHIPaOOTKE.

Knaccupukanuss ©  XapakTepuUCTHKA pPAa3JMYHBIX CIOCOOOB W YCTAaHOBOK IS
MEXaHU3UPOBAHHOW BBIPAOOTKH TpyO, TpyOok U cTepxHeil. TexHomormyeckas cxema
(dopmoBaHus TpyObI 0€3710/JOYHBIM BBITSATUBAHUEM, YCTPOICTBO U 000py10BaHKE MOAMAIIMHHOMN
kaMmepbl. [lpuHnun neWcTBUs, YCTPONMCTBO, KMHEMAaTHMKa MPHUBOJA M PETYIUPYIOLIUX CHUCTEM
mamuH tuna BBT. UnTencugukamus padboTs! 1 coBepiieHcTBoBaHMe MaiiH BBT.

TexHonornueckue cxembl y3J0B (GopMoOBaHHUS TPYOOK U CTEpXKHEH TOpHU30HTAIbHBIM
cnocobom (meron J[lanuepa). IlpuHumn AeWCTBUS MAaIIMH, MX YCTPOWCTBO, TEXHHYECKas
XapaKTepUCTHKA, SKCIUTyaTalis U aBToMaTu3aus padoTsl. CoBepIIeHCTBOBAHNE KOHCTPYKIIMH U
MOBBILIEHUE TPOU3BOIUTEIILHOCTH KOHBEMEPHBIX TSHYJIBHBIX MAIINH.

2.4. O6opynoBaHue Il TPOU3BOJICTBA MPOKATHOTO CTEKJIA. Pa3HOBUIHOCTH MPOKATHBIX
MaIlIMH, UX Ha3HaYEHHUE U CPaBHUTEIIbHAS OLIEHKA. Y CTPOWCTBO, XapaKTEPUCTHUKA U DKCILTyaTalHsl
CTOJIbHBIX MAlIMH M YCTAHOBOK IIEPHOJMYECKOT0 IPOKATA JINCTOBOI'O CTEKIJIA. BaIKOBBIE MaIlIMHbI
HEMPEPbIBHOTO TPOKaTa CTEKJIa — TMPUHIMI JCHCTBUS, YCTPOMCTBO, PEXUM pabOTHI
XapakTepUCTUKAa KOHCTPYKIMM M JKCIUIyaTallds BAJIKOBBIX MAIIMH HENPEPBIBHOIO IPOKaTa
CTEKJIa: TUCTOBOTO, Y30p4YaToro, apMUPOBAHHOTO, MPOGUIMPOBAHHOTO U KOBPOBO-MO3aHYHOTO.
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Mammnaer [1JI-1-16-, HII-1001, IIT'-4, JIYAC-1, IIIIC-500. KommoHOBKa M TEXHHYECKAas
XapakTepucTHKa OOOpYJOBaHUS B JIMHUSAX HENPEephIBHOTO ImpokaTta. COBEpLIEHCTBOBaHUE
KOHCTPYKLIMH M CHUCTEM YIPaBIEHMUsI IPOKATHBIX MallIMH. PacueT Npou3BOAUTENBHOCTH,
MOIIHOCTH ITPUBOJIa U IIPOYHOCTH OCHOBHBIX JIEMEHTOB KOHCTPYKLUI POKAaTHOW MAIIMHBI.

2.5. O6opynoBanue st (hOpMOBaHUSI JUCTOBOTO CTekia ¢uoar-cmocobom. Kparkas
XapaKTepUCTHKA CTEKIOBAPEHHBIX MeUYeH Ul MPOU3BOICTBA JIUCTOBOIO CTEKIIA (hI10aT-METOIOM.
Opranu3anys MoABoAa CTEKJIOMACCHI BO ()yioaT-BaHHY. Y CTPONWCTBO, OCHOBHBIE KOHCTPYKTHBHBIE
JJIEMEHTHI, XapaKTepPUCTUKA BaHHbBI C paciuiaBoM MeTauia. OcoOeHHOCTH 00OpYyIOBaHUS AN
(dbopMOBaHUS TOHKOTO H YTONIIEHHOTO (60ee 6.5 MM) JIMCTOBOTO CTEKJIa. DKCIUTyaTallvs BAHHEI.
[TepcnexTuBBI pa3BuTUs (uioar-nporecca GOpMOBaHUS JUCTOBOTO MOJUPOBAHHOIO CTEKIIA.

2.6. IIpuHuuner GopMOBaHMS ITYYHBIX CTEKION3ACHA. TpeOoBaHU K MaTepraiaM JUIs
U3rOTOBJICHUS (GOPM M (POPMYIOIIMUX YCTPOICTB, MPUHLHUIIBI UX KOHCTpYUpOBaHHs. OCHOBHbIE
IPUHLIMIIBI KOHCTPYHUPOBaHUS (OpPM JUIsl MPOU3BOJACTBA HITYYHBIX (3-X MEpHBIX) U3JEIUNA U
JIByXMEPHBIX U3Je/INi OECKOHEUHOMH CruIomHOCTH. KOHCTPYKIIMU YepHOBBIX M YUCTOBBIX (POPM U
ocobeHHOCTH WX wu3roroBineHus. OAHO- W  MHOTOMECTHBIE (OPMOBBIE  KOMILICKTHI
crexiopopmyromux  MamuH. Ilopoku — cTekiows3aenuid, BbI3BaHHbIE TEPMHUYECKUM U
MEXaHUYECKUM BO3JIeHCTBHEM (hOPMBI Ha TBEPCIOIIYIO CTEKIOMACCY.

2.7. Mamunsl 11 IpeccoBaHus crekionsnenuil. Knaccudukanus u skcrutyataioHHast
OLICHKa IIpeccoBbIX MamuH. [IpeccoBele aBTOMAaThl: Ha3HAYEHHE, TEXHOJOTMYECKass cXema
paboThl, YCTPOMCTBO, KHHEMAaTHKa, TEXHUYECKass XapaKTepUCTHKa U  SKCIUIyaTalus.
KoHcTpykiiun 1nosyaBTOMaTHUYECKMX M aBTOMAaTHYECKMX IIPECCOB.  YCTPOWCTBO NpUBOAA
IIPECCOBBIX ABTOMATOB, CUHXPOHHU3ALMSI UX pabOThI C MUTaTeNneM crekiaoMaccoil. O6opynoBaHue
JUTS EHTPOOEKHOTO (HOPMOBAHUS, YCTPOUCTBO W MPUHIIMIT ACUCTBUS LIEHTPUYT.

2.8. BpiayBHBIE CTEKIO(QOPMYIOIINE MalIMHbI. Pa3HOBUIHOCTH MPOLIECCOB BBITYBaHUS.
OcoOeHHOCTH MUTaHUS CTEKJIOMAacCOd BBIYBHBIX aBTOMAaTOB. BbITyBHBIE MaIlIMHBI IS
BBIPAOOTKHM TOJICTOCTEHHBIX Y3KOTOPJIBIX U TOHKOCTEHHBIX OECIIOBHBIX MOJIBIX CTEKJIOM3IEIHH.
Knaccudukanus v sKCrutyaTalluOHHbIE XapaKTEPUCTUKH BBIAYBHBIX CTEKJIO(OPMYIOIIMX MAILIUH.
BbityBHBIE MalIMHBI I BEIPAOOTKH TOJICTOCTEHHBIX Y3KOTOPJIBIX M3AEIHH (Crocod BOMHOTO
BbIIyBaHUs1). ABTOMAThl C KaneabHbIM NUTaHueM (punepHsie), poropusie (Pyapan, BB 7, BB-
12), ceximonnsie cepun 1S u AB. TexHnomornyeckue cxembl padOThl MAIINH, TPUHIUT JEHCTBUS,
YCTPOMCTBO, KOHCTPYKTUBHBIE OCOOEHHOCTH, B3aMMOJECHCTBIE M CUHXPOHU3ALUS UX PabOTHI C
KalleJIbHBIM IIMTATEIEM CTEKJIOMaccOod. TWUMbl CHHXPOHM3aTOPOB M MX NPUHUUIN JEHCTBUS.
CoBeplilieHCTBOBaHME KOHCTPYKLIMHU U MTOBBIILIEHUE TPOU3BOIUTENILHOCTH 000pYJ0BaHUS (32 cUeT
OPUMEHEHUs MHOroMecTHhIX ¢(opMm u ap.). [Ipobiembl poOOTH3aLMM BCIOMOTATENbHBIX
onepauuu.

BakyymHble BbIIYBHBIE aBTOMAaThl JJii BbIPAaOOTKM TOHKOCTEHHBIX OECIIIOBHBIX
cTexyon3ienuii  (mocyasl, koibd, obseryeHHOM Tapsl). [IpuHUIMNMAIBHOE — YCTPOWCTBO
KapyceJabHBIX MAIIMH C BAKYyMHBIM MUTaHHEM, poTOpHbIX MalnH (BC-24), poTOpHBIX MallluH ¢
tabnerounbiM TUTaHueM (BP-24) u nuHEHO-KOHBEHEPHBIX MAIllMH CTPYHHO-TA0JIETOYHOTO
nutanus (Kopuunr). TexHonorumdeckas cxema BbIAYBaHMS, MPUHIUI JEHCTBUS, yCTPONCTBO,
PEKUM pabOThl, KOHCTPYKTUBHBIE OCOOCHHOCTH BBIIYBHBIX aBTOMATOB, 00OpYAOBaHHE JUIS MX
nuTaHus crekiomaccoi. OCOOEHHOCTM OJKCIUTyaTallud BbIAYBHBIX aBTOMAarOB B COCTaBe
ABTOMATUYECKUX JINHUM.

2.9. IlpeccoBbinyBHBIE cTekiIO(OpMyIOIIMEe MamuHbl. [IpUHIUOB ¥ cTanuu mpolecca
IIPECCOBBIYBaHUS, €M0 XapaKTEPUCTUKA U HCIOJb30BaHNUE B MAIIMHHOM IPOM3BOJCTBE IMOJBIX
CTEeKJIOU3AeNuil (rmocyabl, Tapbl). Pa3HOBUIHOCTH MPECCOBBIIYBHBIX aBTOMATOB: KapycCeJIbHbIE
MamuHbl Tuna [IBM-12, mamuns! HenpepreiBHOTO Bpauienus (IIBP-12), u koHBeliepHbIe MallIMHbI
HernpepbiBHOTO Bpamenus (HL-6-12). Cexkunonnsie aBroMathl (cepuu IS, AB). Ha3nauenwue,
TEXHOJIOTUYECKas CXeMa, NPHUHLMI JCUCTBUS, YCTPOWCTBO, PEXHUM pabOTHL. YCTPOHCTBO
CHJIOBOT'O IIPMBO/Ia aBTOMATOB M CHHXPOHU3ALUS UX PAOOTHI C MUTATEIEM CTEKIOMACCOM.

Pa3zoen 3. Octogvl npoexmuposaust CmexkoabHbIX 3A80008 (KYPCOBOL NPOeKnt)
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3ajaHue Ha IpOoeKTUpoBaHHE mnpeAnpuAtus. OJHOCTAAUIHOE IPOEKTUPOBAHHUE IO
TUIOBBIM IIPOEKTaM - pabodue MPOeKThl M JABYXCTaJAUHHOE INPOEKTUPOBAHHE HETUIIOBBIX
O0OBEKTOB - TEXHUYECKME NIPOEKThl M paboune yepreku. CmeTHas yacTh Ipoekra. Hopmbl
TEXHUYECKOT0 POEKTUPOBAHMUSL.

TexHUKO-IPKOHOMHYECKOE OOOCHOBAaHUE MPOCKTUPYEMOro OOBEKTa M 0OOCHOBaHHE
11eJ1eCO00Pa3HOCTH €ro MPoeKTUpoBaHusl. BeiOOp paiioHa CTpOUTENbCTBA, HCXOAHBIE JaHHBIE JUIS
IIPOEKTUPOBAHUS: MOIHOCTD IPEIIPUSITHSI, HOMEHKIIATypa U TEXHUUYECKUM yPOBEHB ITPOIYKIIUH,
00€CIEYeHHOCTh CBIPbEBBIMM MaTepHallaMM, TOIUIMBOM, 3JIEKTPOIHEPIUEl U TPYJOBBIMU
pecypcamu. Bompockl KOHKYPEHLIMHM W KOHKYPEHTHl B BBIOpaHHOHM cdepe Npou3BOACTBA,
olpeieIeHue MEePCIEeKTUBHBIX MOTpeOUTeNeH MPOSKTUPYEMOM MPOAYKLUU U COCTOSIHUE PbIHKA
cObITa.

OOme pexkoMeHJalMKU 10 pa3paboTKe TEXHOJIOIMYECKOW 4YacTh IIpoeKTa U ee
conepxanne. O00CHOBaHUE BHIOOPA TEXHOJIOTHYECKOW CXEMBI IIPOSKTUPYEMOTO TIPOU3BOJICTBA U
IOKa3aTean HayYHO-TEXHUUECKOTO YPOBHS TEXHOJOTHUECKUX MPOCKTHBIX PELICHUH.

OmnpeneneHue KoJIMYECTBA OTXOAOB Ha KaXIOW CTaJWM HIPOU3BOJCTBA Pa3IMUHBIX
u3zenuil u3 crekna. Pacuer mpou3BOACTBEHHON HPOrpaMMbl MPOEKTUPYEMOIO IMpeNnpUsiTHs,
onpezesieHue MokKaszareneil Juisi moabdopa U pacyeTa BCeX BHUJIOB 00OPYJOBaHMsI, ONpEeSICHUE
o0IIMX MoKa3aTesneil Mpou3BoACTBa.

[IpoextupoBanue coctaBHbix 1exoB (CLl) u A03MPOBOYHO-CMECUTEIBHBIX OTICICHHUI
(1CO), npuHIMIIBI KOMIOHOBKM 000pyI0BaHus B HUX. [IpMHLMIIBI pacyeTa IUIOMAIN CKIIaJl0B,
CHJIOCOB M OYHKEpOB ISl IIMXTHI U CHIPHEBBIX KOMIIOHEHTOB. PacueT mokaszaremneil paboThl H
HNPUHIUIBI T0A00pa MEXAaHUYECKOI0 U TeruioTexHuyeckoro obopynosanus B JICO u CLI.

[IpoektupoBanue MamuHOBaHHbIX 1exoB (MBII). Ilpunuunsr BeiOOpa Buaa
CTEKJIOBApEHHOM Meuyd M ee rabapUTHBIX pa3MepoOB, MCXOIS M3 MPOU3BOAMTEIBHOCTH U BHJA
BbIpabaTbiBaeMoil mponykuuu. Ilogbop oOopynoBanus A pabOThl CTEKJIOBAPEHHOW IE€YH.
[TpunMns! BBIOOpa BUaa 000py10BaHUS AJIst BBIPAOOTKH U ()OPMOBAHUS pa3IMYHBIX U3JEIUHN U3
CTEKJIa U CUTAJIJIOB.

ITon6op obopynoBaHus uis (OpPMOBaHMS, OTKHUra, OOpabOTKM M KOHTPOJIA KadyecTBa
CTEKJIOM3/IENM, MPUHLUIIBI pacyeTa MapamMeTpoB HUX padOThl U KOMIUIEKTOBAHUS B €IUHYIO
JVHHUIO.

I'paduueckass yacte mpoekta. TpedoBanus ECKJl k comepkaHWio, KOMIOHOBKE H
opopmaenuro rpadpuueckux pabor mpoekra. Crangaptel P® Ha npoexkTHpoBaHue
MPOMBIIIIEHHBIX 0OBEKTOB.

4 O0bem yueOHOH TUCHMILINHBI

Beero Cemectp
Bun yaeOHO# paboThI 8 9
3E | Axan. | 3E | Axan. 3E Axap,.

q, 9. 9.
OO0m1ast TpyA0€MKOCTh TUCIUTLIMHBI 7 252 5 180 2 72
KonTakTHas padoTa — ayiuTOpHbBIE 0,66 24 0,44 16 0,22 3
3aHATHS:
Jlexun 0,22 8 0,22 8 - -
[Tpaktuueckue 3austus (I13) 0,44 16 0,22 8 0,22 8
CamocrosiTeJibHAas pa6oTa 6,09 219 431 155 1,78 64
KonTakTHas camocTosiTenpHas padoTa 0,4 - 0,4
CaMocCTOsATeIbHOE U3YUCHUE Pa3/IeiIioB 6,09 218.6 4,31 155 1,78 63.6
JIACIIUIIINHBI
Buabl KOHTpOJIA:
Kypcosoii npoekt - - - - + +
OK3aMeH 0,25 9 0,25 9 - -
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KonTakTHass paboTa — MPOMEKYTOUHAS 04 0.4 i
aTTecTanus 0,25 ' 0,25 ’ -
[TonroToBKa K 9K3aMEHY. 8,6 8,6 -
Bua uToroBoro KOHTpoJIA: JK3aMeH Kypcosoii
NMPOEKT
Beero - Cemectp 5
Bup yae6Hoi padoTs: 3E | Actp. | 3E | Actp. | 3E | Actp.
T, q, q,
OO011as TpyA0€MKOCTh JUCITUTLIMHBI 7 189 5 136,5 2 12
KonTakTHas padoTa — ay1uTOpHbIE 0,66 18 0,44 12 0,22 6
3aHATHA:
Jlexnuun 0,22 6 0,22 6 - -
[TpakTnueckue 3austust (I113) 0,44 12 0,22 6 0,22 6
CamocrosiTesibHas paboTa 6,09 | 164,25 | 4,31 1156 2 1,78 48
KoHTakTHas camocTosTeNbHas paboTa 0,3 - 0,3
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 6,09 163.95 431 | 1162 | 1,78 47,7
TUCLUILINHBL 5
Buabl KOHTpOJIA:
KypcoBoii npoekT - - - - + +
JK3aMeH 0,25 6,75 | 0,25 | 6,75 - -
KonTakTHass paboTa — MPOMEKYTOUHAS 03 03 i
arTecTanus 0,25 ' 0,25 ’ -
[ToaroToBKAa K SK3aMEHY. 6,4 6,4 -
Bujx MTOroBOro KOHTpOJIS: IK3aMeH Kypcogoii
NMPOEKT

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«CrnieninajibHbIe TEXHOJOIMHU NPOU3BOACTBA BSKYIIUX MATEPHAJIOB)

1 eap AUCHMIUVIMHBI - YriayOJieHUWe 3HAHUM, yMEHUH, BiIajeHUdl U (opMHUpOBaHHE
KOMIETEHIIMH B 00JaCTH (PU3MKOXMMHMU M TEXHOJIOTUH CHEIHAJIbHBIX BSXKYIIUX MaTepUasoB,
NOHUMaHMUs OOLIMX 3aKOHOMEPHOCTEH NPOU3BOACTBA M NMPUMEHEHHUS ITUX MaTEpUalIOB s
MOCJIETyrOIIEN MIPOU3BOJCTBEHHO-TEXHOJIOTHUECKON " Hay4HO-HCCIIEI0BATEIbCKON
JeSITeILHOCTH B 00J1aCTH TEXHOJIOTUH BSDKYILIUX MaTepHAIIOB.

2 B pe3yabTare n3yyeHusi JTMCHUTIIMHBI 00YYAIOUIMIACS T0JI/KEH:

Obnadamye cleayOMUMI KOMIIETCHIIUAMHU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:

[K-3.1, I1K-3.2, T1K-3.3, TIK-5.1, TTIK-5.2, TTIK-5.3.

3nams:
® OCHOBHBIE BHJIbI CHIEIIMATBHBIX BSXKYIIUX MATEPUAIOB M CIIOCOOBI UX MOJTyYSHHUS,
® OCHOBHBIE TpeOOBaHMS HOPMAaTHBHOM JOKYMEHTAIMM Ha ChIPhEBbIE MaTepHalibl U TOTOBYIO

HPOIYKIHIO;
®  METOJIbI OLICHKH Ka4yecTBAa FOTOBOW MPOTYKIIHUH.

Ymems:

® [PUMCHSTH TEOPETHYECKHE 3HAHMS II0 XMMHMM M TEXHOJOTMM CIELHUAIBHBIX BKYIIMX
MaTepHUajioB B CBOCH HAYYHO-IIPOU3BOJICTBECHHON JEATEIbHOCTH;

® TPOBOJIUTH CTaHAAPTHBIE U CEPTH(PHUKAIMOHHBIE HCHBITAHUS MaTepUANIOB, W3JCIUN U
TEXHOJIOTHYECKHX IIPOLIECCOB.
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® YCTaHABIMBAaTh TpPeOOBaHUS K TEXHOJOTMYECKUM IMpoleccaM C LENbl0 CHUKCHUS
MaTepUaTIOEMKOCTH, SHEPTOEMKOCTH U MaJIOOTXO/IHBIX TEXHOJIOTHH;
® [POBOJUTH aHAIM3 HAYUYHO-TEXHUYECKOU JIUTEPATYyPHI.

Braoemy:

® HaBbIKAMHU OpPraHU3alMd M OCYIIECTBICHUS BXOAHOTO KOHTPOJISI ChIPbSl M MAaTepHUasoB,
HCIIOJIb3YEMBIX B MPOU3BOJICTBE CHEIUATBHBIX BSHKYIIUX BEIICCTB;

® HaBbIKAMU BEJICHUS TEXHOJOTMYECKOTO IMpoIlecca MPOU3BOJICTBA CIEUUATBHBIX BSIKYIIMX
MaTEepUajIoB B COOTBETCTBUHU C TPEOOBAHUSIMHU TEXHOJIOTHYECKOTO PETIaMEHTa;

e HaBbIKaMU IUIAHUPOBAHUS U MPOBEICHUS HAYYHBIX UCCIIEOBAHUM B 00JIACTH CUHTE3a HOBBIX
CHELUAJIbHBIX BSLKYIIMX MATEPUAJIOB.

3 KpaTkoe coaepskanue Q1 CHUNTHHBI

Pa3zoen 1. Texnonoaus 2uncogvix 8Cyujux Mamepuanios

Krnaccudukanus THIICOBBIX BOHKYITUX. BUIBI CBIPBEBBIX MaTEPUAIOB JJIs TPOU3BOJICTBA
TUIICOBBIX BsDKyIIMX. Mcmonb3oBanue cynbdarcoaepkanmx oTxonoB (dhocdorumnca u ap.) B
MIPOU3BOJICTBE TUIICOBBIX BSKYIIUX MaTepuanoB. OCOOEHHOCTH TEXHOJOTHYECKOU MOJATOTOBKHU
cynb(haTcoepKaluxX 0TX0A0B Ui UX MOCIeaytolel nepepaboTKy B THUIICOBBIE BSKYILKE.

OuU3NKO-XMMHUUYECKHE OCHOBBI Tpolecca naeruaparanuu rumnca. CocrtaB MPOIYKTOB
JeruapaTainnuu, 0COOEHHOCTH UX KPUCTAJUIMYECKOr0 CTpOeHus. BiusHue yciaoBuii geruaparanuu
TUIICA HA CBOMCTBA U Ka4€CTBO TMIICOBOTO BSIKYIIETO.

[Ipon3BOJACTBO CTPOUTENBHOTO M BBICOKOIPOYHOrO THICA. TEXHOJOTMYECKHE CXEMBI
MPOM3BOJICTBA. TEXHOJIOTMYECKHE TMapaMeTpbl paldOTHI ammmapaTtoB I JCTUIPATAIdN THUIICA.
[Tpou3BOACTBO aHTUAPUTOBOTO BSXKYIIETO M BBICOKOOOKUTOBOTO THUIICA.

I'maparanust U TBepJAEHUE THIICOBBIX BSXKYIIMX. MeXaHU3M UApaTallid CTPOUTEIIBHOIO
rurnica. PerynmupoBaHue TpoOIECCOB CXBAaThIBAHMS W TBEPJCHUS THIICOBOTO BSDKYIIETO,
KJIacCU(pUKaIMs XUMUYECKUX 100aBOK. MeXaHn3M THIpaTallii aHTUAPUTOBOTO BXKYIEro. Pomb
aKTHUBU3AaTOPOB TBEPIeHUs aHTUIpuTa. CBONCTBA TUTICOBBIX BSDKYIIIHX.

CMmelianHble TUNCOCOAEpKaue BsoKymue. [IpuuvHBI HU3KOM BOJOCTOMKOCTH H
MOBBIIIEHHON TTOJI3yYeCTH THUIICOBBIX U3/euil. CrIoCOOBI MOBBITIICHUS BOJOCTONKOCTH TUIICOBBIX
BOKymuX. CocTaBbl, TMONTY4YeHHE M CBOICTBa THICOCOAEpKamMX BsKymmx. OOmacTh
MIPUMEHEHUS TUTICOBBIX BSKYIIHX.

Pa3zoen 2. Texnonoeus u36ecmxo8bix u MacHe3UANbHbIX BANCYUUX MATNEPUATO8

Bunasl uzBectu. Knaccudukanus u TpeboBaHUSI K Ka4eCTBY KapOOHATHOTO CHIPhS JJIS
MIPOM3BOJICTBA M3BECTH. BrusiHue TexHOMOrn4eckux (hakTopoB Ha MPOIeCcC 00KHUra M KaueCTBO
W3BECTH.

[Ipon3BOACTBO BO3AYHIHOM M3BECTU. XapaKTEPUCTHUKA TNEYHBIX AarperatoB s
MIPOM3BOJICTBA U3BECTH. BiHsiHME KauecTBa CHIPHEBBIX MaTEPHAIOB Ha BBIOOD IMEUYHOTO arperara.

IM'maparanust 1 TBepAEHUE BO3IYIIHOW M3BECTH. MeXaHU3M B3aUMOJACHCTBUSL U3BECTU C
BO/I0M. ["amieHue n3BecTy B MyMIOHKY U TecTo. TBepieHe N3BECTKOBBIX paCTBOPOB MPU OOBIYHOMN
Temreparype. MexaHu3Mbl THAPATAIIMOHHOTO U KapOOHATHOTO TBEpPJCHHS U3BECTH. TBepaecHUE
M3BECTKOBO-TIECYAHBIX PACTBOPOB IPH TMOBHIIICHHBIX TeMIiepaTypax. B3zanmoseiicTBue okcuaa
KaJIbLIMSI C KPEMHE3EMOM B CpPEJI€ HACBIIIIEHHOTO BOJSHOTO Mapa. MexaHu3M T'HIPOCHINKATHOTO
TBEPJICHUS U3BECTKOBBIX pacTBOPOB. OOIACTh MPUMEHEHHUS BO3AYIITHOM U3BECTH.

Pa3HOBHIHOCTH MarHe3WalbHBIX BSOKYIIMX MarepuanoB. OCOOEHHOCTH IUCCOIUAIIUU
MarHe3uTta u nojiomMuta. [I[pon3BoCTBO KayCTUUECKOTO MarHe3uTa U KayCTHYECKOTO JTOJIOMUTA.
3aTBOpEHHE MAarHe3HabHBIX BSDKYIIMX  pacTBopaMu cosied. MexaHu3Mm  TBEpAECHHS
KayCTHYECKOTO MAarHe3uTa M KayCcTH4decKoro gojomuTa. CBOWMCTBA M 00JACTh NMPUMEHECHHS
MarHe3UajbHbIX BSKYIUX BELIECTB.

Pazoen 3. Cneyuanvrovle yemenmol

Tammonaxueie 1eMeHTHI. [lomydeHue, cOCTaBbl, CBOWCTBA W 0OJIACTh MPUMEHEHUS.
OnTuMu3anys cocTaBa U CBOMCTB.
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AJIOMUHATHBIE LIEMEHThl. XUMUYECKUM U MUHEPAJIOTHYECKUI COCTAaB TJIMHO3EMHUCTOIO
nemeHTa. [loirydeHne rimHO3eMUCTOrO UEMEHTA IIJIAaBJICHUEM U METOAOM cnekaHus. CTpoeHue u
CBOWCTBA BBICOKOQIIFOMUHATHOTO PAcCIlIaBa, BIMSHUE PEKUMA OXJIaXIECHUS Ha (Da3oBbIN COCTaB
KIuHKepa. [Ipoueccsl rujppatanuu M TBEPAEHUS TIIMHO3eMHUCTOro uemeHra. OcoOeHHoCTH
TEXHOJIOTUH BBICOKOTJIMHO3EMUCTBIX LIEMEHTOB.

Pacmmpsirommecst u  Hanpsiraromque LemeHThl.  Jledopmanus LIEMEHTHOIO KaMHS,
MEXAaHM3M €ro pacUIMpEHUss U CaMOHAIPSDKEHMs. Buabl pacmmpsromumxcss KOMIOHEHTOB, HUX
XapakTepUCTHKa, KUHETUKAa THJpaTaluu. TeXHOJOruss M CBOMCTBAa CyJb(aTUPOBAHHBIX
KJIMHKEPOB.

Pa3zoen 4. Paznosuonocmu nopmaanoyemenma

Knaccupukanuss nementoB. PasHoBuanocTH mopriananeMmenta.  HopmwupoBanue
CIEIIMAJIBHBIX CBOMCTB LIEMEHTA.

BricokornpouHsle U ObICTpOTBEpACIONINE LeMEHThl. ONTUMH3ALUs IPOLIECCOB 00XKHUra U
U3MeNbYCHHU KJIMHKepa. MoauduuupoBaHue CTPYKTYPbl KIMHKEPHBIX MHHEPalIOB MU
ontumMu3anys (Ga3zoBOro cocraBa KIMHKepa. BiusHue m00aBOK, YCKOPSIOMIUX MPOIECC
TBepaeHHs. OCOOEHHOCTH TEXHOJIOIMH 0COO0OBICTPOTBEPACIOIINX LIEMEHTOB.

JlexopaTuBHble LIeMEHTHI. [Ipupoja IBETHOCTH KIMHKEPHBIX MUHEPAJIOB M IIEMEHTOB.
Oco0eHHOCTH XMMHUYECKOTO M MUHEPAJIOrMYECKOI'0 COCTAaBOB ChIPHEBBIX CMECE M KIIMHKEPOB.
[Tpou3BoacTBO G€10ro NOPTIIAHALEMEHTA, METO/Ibl OTOEIMBAHUS KIMHKEPA.

MHorokomMnoHeHTHble LeMeHThl. Kiaccudukanus 100aBoK i1 LEMEHTOB. BiusHue
AaKTUBHBIX MMHEPAJIbHBIX J100aBOK Ha MpOILECC TBEPACHMUS M CBOWMCTBA BSDKYIIMX BEIIECTB.
CocraBbl, cBOiicTBa M 00JacTH NMPUMEHEHHs MHOTOKOMITIOHEHTHBIX IieMeHTOB. [Ipomecchl ux
rypaTaliii W TBEPIACHHUS, COCTaB U CTPYKTypa TUApPaTHbIX ¢a3. YCTOHYMBOCTh
MHOTOKOMIIOHEHTHBIX [IEMEHTOB IPOTHUB JE€HCTBUS arPECCUBHBIX CPEL.

Pazoen 5. Mamepuanwvi 0ns cyxux cmpoumenbHuix cmecell

OcHoBHbIE TEpMHHBI U onpenienenus. Kilaccudukanms cyxux CTpOUTENbHBIX CMecei.

Marepuasl 1Jist IpOU3BOICTBA CyXUX cTpouTenbHBIX cMecer (CCC). Obmue TpedoBaHus
K Matepuanam s npoussoactsa CCC. MunepanpHble BsKymue. Mcnonb3oBaHue MOIMMEPHBIX
BsOKylux MatepuanoB B coctaBe CCC. 3anonnurenu mia CCC. Knaccudukanus u cBoicTBa
neckoB. Hanmonuurenu nns npoussBoactsa CCC. Bnusnue HanosHutener Ha cBoiictBa CCC.
[IpuposnHble W CUHTETUYECKHE BOJIOKHUCThIE HamoidHUTENU. [IpupoaHble M HMCKYCCTBEHHBIE
nurmenTs! s CCC.

OyHkimoHanbHbie A00aBku misi mpousBoacTBa CCC. Moauduxaius CTpOUTETBHBIX
pacTtBOopoB Jo0aBkaMu. OOmue TpeboBaHUs K (QyHKIMOHANIBHBIM fo0aBkam. Knaccudukanums
nobaBok, J00aBKM TepBOM W BTOpoil ouepenu. Bonopenyuupyromme 100aBkuM — —
wiacTu(uKaTopsl, Ccymnep- W TUINEPIUIaCTU(UKATOPHI: COCTaB, CTPYKTypa, CBOMCTBA,
CpaBHUTENbHBIE XapaKTEPUCTHKH. MeXaHM3M BOJOPEAYLHPYIOLIEro JAEHCTBUS J100aBOK.
Bopoynepxxupatomue 1006aBKU: COCTaB, CTPYKTypa M CBOMCTBa. MeXaHU3M BOJOYAEpKaHUS.
Penucneprupyemsle MOJIMMEpHBIE MOPOIIKHM: COCTaB, IIOJy4Y€HHE, CBOWCTBA. BriusHue
peIUCIIepTUPYEMbIX TOJUMEPHBIX TIOPOIIKOB Ha CBOICTBAa CTPOUTENBHOTO pPacTBOpA.
BopoynepxuBaromue u  3arymarmomue  go0aBku.  BozagyxoBomiekamomue  100aBKH—
nopoobpaszoBarenu. Mexanusm geiictBust [IAB npu BoBiIedYeHHH BO3[ayXa B CTPOUTENbHBII
pactBop. JloOGaBkH—-TIeHOTacuTeNu, MeXaHu3M HX JeictBus. IlpumeHeHune mneHoracuteneil B
cocrae CCC npu mpoHU3BOACTBE CaMOYIIOTHSIOIIMXCS U CAaMOBBIPABHUBAIOIINXCSI PACTBOPOB.
Jlo6aBKM — peryisTOpbl CXBAThIBAHUS M YCKOPUTENU TBepleHHs. [IpoTnBoycanounblie 100aBKH.
buokoppo3us 3aTBepAEBIINX CTPOUTEIBHBIX PACTBOPOB U MEPHI €€ NMPeA0TBpaIleHus, J00aBKU—
OMOLIUIBI.

Pazoen 6. Texnonozus cyxux cmpoumenvbHulx cmeceli

[TocnenoBaTenbHOCTh Pa3padOTKU PELENTYp CyXuX cMmecel. Pacuer opueHTHpPOBOYHOTO
COCTaBa CTPOUTEIBLHOrO0 pacTBopa. OIeHKa MPOEKTUPYEMBIX CBOWCTB PAaCTBOPHOW CMECH U
3aTBEPJEBIIETO CTPOUTENILHOTO pacTBopa. BpIOOp BsKylIero wmarepuaina, 3amoJHUTE,
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HAIOJIHUTENS U 100aBOK nepBoii ouepenu. [Ipensapurensrnoe ucnbiranue coiicts CCC. ITogbop
n00aBOoK BTOpoW odepeau. Bribop oxonuarensHoi penentypsl CCC. IlpuniunuansHas
texHonorudeckas cxema npousBoactBa CCC. Ocobennoctu mpousBojactea CCC pa3iaudHOro
Ha3HAYeHUsL.

CpoiictBa CCC, pacTBOpHBIX CMecC€il M 3aTBEpAECBIIMX PACTBOPOB Pa3IMYHOIO
Ha3zHaueHus. CBONMCTBA FOTOBBIX K YIOTPEOJIEHUIO pacTBOPHBIX cMecel. CBOMCTBA 3aTBEPIEBIINX
pactBopoB. Meronbl ucnsitanuss CCC. Ilpumepnbie peuentypsl CCC naias BBIIOJHEHUS
IUIUTOYHBIX, BBIPABHUBAIOLIMX pabOT, CUCTEM TEIUIOM3O0JIALMH, YCTPOWCTBA HAJIMBHBIX IOJIOB,
ruapousosiuuoHHbix CCC.

4 O0bem yueOHOH TUCHMILINHBI

Bcero 8 cemecTp 9 cemectp
Bunet yueGHoi paboThl 3F AIf{aI[. 3E AI:IaL[. 3E Alflaz[.
OO611ast TpyA0EMKOCTh JTUCITUTUIHHBI 9 324 4 144 5 180
KonTakTHasi padoTa — ay1uTOpPHbIE 1 36 0,56 20 0,44 16
3aAHATHA:
Jlexun 0,33 12 0,11 4 0,22 8
JlabopaTopusbie padoTsl (JIP) 0,22 8 0,22 8 - -
ITpaktrueckue 3ansatus (113) 0,45 16 0,22 8 0,22 8
CamocrosiTesibHas padoTa 7,75 279 3,44 124 431 155
KoHTtakTHas camocTosTenbHas pabora 0,4 0,4 -
7,75 3,44 4,31
CaMocTosTenbHOE U3yUeHHUE Pa3/IeioB 278.6 1236 155
IHACIIATUINHEL
Buabl KoHTpOJIA:
3ayer ¢ OLEHKOM + + - -
IK3aMeH 0,25 9 - - 0,25 9
KonTaktHas pabora — 0.4 i 0.4
MIPOMEXKYTOUHAsI ATTECTALMS 0,25 ' - 0,25 '
[ToaroroBka K 3K3aMeHy 8,6 - 8,6
3auer ¢
Buja nToroBoro KOHTpoOJIs: . JK3aMeH
OLICHKOIi
Bcero 8 cemecTp 9 cemectp
Bunel yue6HoI paboTh 3F AII({a)I. 3E A(:{Tp. 3E A(;Tp.
OO0mas TpyI0eMKOCTh TUCITUTITHHBI 9 243 4 108 5 135
KonrakTHas padora — ayiuTopHbIE 1 27 0,56 15 0,44 12
3AHATHA:
Jlexnun 0,33 9 0,11 3 0,22 6
JIaboparopusie pabotsl (JIP) 0,22 6 0,22 6 - -
[Tpaktryeckue 3anusTus (I13) 0,45 12 0,22 6 0,22 6
7,75 | 209,2 | 3,44 431 | 116,2
CamocrosiTesbHast padora 5 93 5
KoHTakTHas caMocToATeNbHas paboTa 0,3 0,3 -
CamocrosTenbHOE H3YUYCHHE Pa3IeTIOB 7,75 | 208,9 | 3,44 92 7 431 | 1162
MUCIAIIINHBI 5 ' 5
Buabl KOHTpOJISA:
3ader C OLIEHKOH + + - -
OK3aMeH 0,25 6,75 - - 0,25 6,75
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KonTaktHas padora —
0,3 - 0,3
MIPOMEXKYTOYHAsI ATTECTALMS 0,25 - 0,25
[ToaroToBKa K 9K3aMeHy 6,4 - 6,4
3aver ¢
Bua uTOroBoro KOHTpOJIs: - IK3aMeH
OIIEHKOH

AHHOTAIUs padoyeil mMporpaMMbl T CHHIJIHHBI
«CrnenuajbHble TEXHOJOTMH MPOU3BOICTBA KEPAMUKI

1 Heab AUCHUNJIMHBI — TpHOOpeTeHHE OOYYAOIIMMHCS YIIyOJEHHBIX 3HAHUH,
HEOOXOUMBIX CICIUAINCTaM B OO0JIACTH TEXHOJOTUU KEpPaMHKH, JUIS MOCIeAYIoMmeh
MIPOU3BOJICTBEHHO-TEXHOJIOTMYECKON U HAyYHO-UCCIIEIOBATENbCKONM  EATEIbHOCTH, IS
HOJIyT-IeHI/Iﬂ HpOILYKHI/II/I 3aJaHHOI'0 Ka4eCrBa U TCXHUYCCKU FpaMOTHOFO ce HpI/IMeHeHI/Iﬂ.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4al0MIMIACH 10JI2KeH:

Obnadamye CleAYIOMUMA KOMIIETCHIIMSAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUS:
I1K-3.1, I1K-3.2, T1K-3.3, TIK-5.1, TIK-5.2, TIK-5.3.

3namey:

- TEXHOJIOTMYECKUE MPOLECChl IMOJYyYEHHUs CIEHHAIbHBIX BUIOB KEPAMHUKU; METObI
TEOPETUYECKOI0 M 3KCIEPUMEHTAJIBHOIO HCCIEJOBaHMs B OOJACTM CHHTE3a CIEUaJIbHBIX
KepaMHUUYECKHX MAaTE€pUaJIOB;

- TpeOOBaHMUs CTAaHAAPTOB Ha CIIEIAIbHBIC BUIBI TOTOBOM MPOIYKIINU;

- METO/bI OLIEHKHU Ka4eCTBA TOTOBOM MPOLYKIUU;

- OCHOBBI OXPaHBbI TPY/1a, IPOTUBOMNOKAPHOM TEXHUKH U 3aLIUTHI OKPYKAIOILIEN CpeabI IpU
OpraHM3aly U YIIPaBIECHUH IIPOU3BOICTBAMU KEPAMUYECKMX MAaTEPHAJIOB.

Ymems:

- TPUMEHATh TEOPETHYECKHE 3HAHMS 10 XHUMHHM W TEXHOJOTMM CIIEHHAIbHBIX
KepaMH4eCKHX MaTepuaios MpH BeinosHeHnn HUP u BeimyckHON KBaJIM(pUKAIIMOHHOM paboTHI;

- yCTaHaBJIMBaTh TPEOOBAaHUS K CIELUAIBHBIM TEXHOJOIMUYECKUM IpOIeccaM C IEINbI0
CHIDKEHUS MaTepUaIOEMKOCTH, JHEPIrOEMKOCTH M CO3/IaHHSI MAIIOOTXOAHBIX TEXHOJIOTUI;

- IPOBOJUTH AHAJIN3 HAYYHO-TEXHUUECKOH JINTEPATYPHI.

Braoemy:

- 3HaHMUAMH O B3aMMOCBSI3HM COCTaBa, CTPYKTYPHI, CBOMCTB U TEXHOJIOTUU CIELHAIBHBIX
BHJIOB KEPAMHUUYECKNX MAaTEpPUAJIOB;

- METOJaMU OpraHU3aluU U OCYILECTBICHNUS KOHTPOJIS CBOMCTB FOTOBOM IIPOYKIIUH;

- IUTAHUPOBAHHMEM M MPOBEJECHUEM HAy4YHBIX HUCCJIEIOBAaHUM B 00JACTH CHHTE3a HOBBIX
CIEIUAJIBHBIX KEPAMUYECKUX MaTEpUasoB;

- croco0amu MOMCKa U aHaJIM3a HayYHO-TEXHUYECKON JIUTepaTyphl.

3 Kparkoe coaep:kanue Iy CHUNITHHBI

Paznen 1. Knaccudukanus xepamuku. XuMHYecKash TEXHOJOTHUSI CTPOUTEIHHOU H
XO0351CTBEHHO-OBITOBOW KEPAMUKHU

1.1. Knaccudukanus kepamukud. OCHOBHBIE BHUIBI H3JCIHA, W3TOTABIMBAEMBIX U3
CTPOUTEIILHON KEPAMUKH, OTHEYIIOPOB, TEXHUYECKOW KEPAMUKH, UX Ha3HAYCHUE U IIPUMEHEHUE,
TEXHUYECKHE MTOKA3ATENH, IPUMEHAEMBIE Ul UX XapaKTEPUCTHKHU.

1.2. Xumudeckas TEXHOJOTHS CTPOUTENBHOW U XO35MCTBEHHO-OBITOBOM KEpPaMUKH.
OTnuuuTenbHble OCOOCHHOCTH TEXHOJOTHUU M3JENIUNA CTPOUTENBHOM KEepaMHKH U X
kinaccupukanus. CTEHOBBIE MaTepuanbl M OCOOCHHOCTM HMX TEXHOJIOTHU. TexHosorus
JPEHAXXHBIX W KaHAJTW3alUHWOHHBIX TPyO, (pacagHbIX IJIMTOK, IJIUTOK AJS MOJIOB. XUMHUYECKH
CTOMKast KEpaMHUKa.
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1.3. Xo3zsiictBeHHO-ObITOBasE Kepamuka. M3nenus u3 dasuca u dapdopa. CanutapHo-
CTpoHTelIbHAsI KepaMuKa. [ 1a3ypoBaHue U IEKOPHPOBAHUE U3JICIIHIA.

Paznen 2. XuMuyeckre TEXHOJIOTUH OTHEYIOPOB U TEIIOU30JIALIMOHHBIX MaTepUanoB

2.1. TpeboBaHMs K OTHEYNOPHBIM MaTepuanaM M TEIUIOM3OJSAIMOHHBIM MaTepHallaM.
Knaccugukanus, TUOBI U BUABI OTHEYNOPOB, XMMHUYECKMH U (pa3oBblii cocTaBbl, (puU3MKO-
XUMHUYECKHE U IKCIUTyaTallHOHHBIE CBOMCTBA.

2.2. TexHONOTNYECKHUE CXEMBI IPOU3BOACTBA, OTIIMYUTEIbHbBIC IPU3HAKU U OCOOEHHOCTH
TEXHOJIOTUH OTHEYIIOPOB.

2.3. TexHONOrMYECKHUE CXEMBI IPOU3BOACTBA, OTIIMYUTEIbHbBIE IPU3HAKU U OCOOEHHOCTH
TEXHOJIOTUM KEPAMUYECKHX TEIUIOM3O0JSIMOHHBIX MarepuajioB. [IprMeHeHHe OTrHEyrnmopoB U
TEIUIOU30JISILIMOHHBIX MaT€PHAIOB B IPOMBIIIJICHHBIX TEMJIOBBIX arperarax.

Pa3nen 3. Xumuuecknue TEXHOJIOTMHM TEXHUUECKON KEPAMUKHU

3.1. XuMuueckwe TEXHOJIOTMM TEXHHMYeCKOW Kepamuku. Kraccudukanus w
OTJIMYUTENIbHBIE OCOOCHHOCTH TEXHHUYECKOH KepamMuku. Kepamuika M3 NPOCTBIX M CIOXHBIX
TYTOIIaBKUX OKCHJIOB. KepaMuka Ha OCHOBE CUJIMKATOB M aJJFOMOCHIIMKATOB.

3.2. Kepamnka Ha OCHOBE IMOKCHJA THTaHA, TUTaHATa Oapus U OPYTUX COSAMHEHUH C
BBICOKOM JIUAJIEKTPUUECKOI IPOHULIAEMOCTBIO. Kepamnueckue KOH/IEHCATOPBI,
CETHETORIIEKTPHUKH, ITbe30KkepamMmuKka. PeppoMarHuTHAS KePaMUKa.

3.3. MammHocTpouTenpHas Kepamuka. CepxmpoBojsias kepamuka. Onruyeckas
kepamuka. Kepamuueckas 6pons. buokepamuka.

Paznen 4. Kepammuka u3 O€CKHUCIOPOAHBIX COEIMHEHMH UM  KepaMH4yecKue
KOMITO3UIIMOHHBIE MaTepHuajbl. MexaHnndeckas 00padoTKa U METaITH3AIHsI KEPAMHUKH

4.1. Kepamuka Ha OCHOBE BBICOKOTEMIIEPATYPHBIX OECKHCIOPOIHBIX COETUHEHUH.
Kepamndeckrne KOMITO3UITMOHHBIE MaTEPHAIIBI.

4.2. OcoOeHHOCTH MeXaHMYeCcKOoW 0O0pabOTKM KepaMuKd. MertaluM3aunus KepaMUKH.
BakyyM-TUIOTHBIE cCllant KEpaMHKH ¢ METaJNIaMH.

4.3. TlepcrieKTUBBl COBEPILIEHCTBOBAHUS TEXHONOTMM Kepamuku. Ilepexonx Ha
HAaHOYPOBEHb — JalIbHEHIIee pa3BUTHE TEXHOJIOTHH KepaMuku. OTKa3 OT TEXHOJIOTHH, BPEAHBIX
JUIS 30POBbS JIIO/IEN U OKpysKarolien cpeasl. [IpuMenenre HoBoro o00pya0BaHusl.

4 O0beM yueOHOH THCHMIINHBI

Bcero 8 cemecTp 9 cemectp
Bunpl yue6HOI paboTh 3F Alflazz. 3E AI;aI[. 3E Alfla):[.
OO6m1ast TpyA0€MKOCTh TUCITUTUIMHBI 9 324 4 144 5 180
KonrakTHas padora — ayiuTopHbIE 1 36 0,56 20 0,44 16
3aHATHSA:
Jlexun 0,33 12 0,11 4 0,22 8
JlabopaTtopHbie padoTs (JIP) 0,22 8 0,22 8 - -
[Tpaktuueckue 3ansatus (I113) 0,45 16 0,22 8 0,22 8
CamocrosiTesibHas padora 7,75 279 3,44 124 431 155
KoHTakTHas caMoCcToATeNbHas paboTa 0,4 0,4 -
7,75 3,44 4,31

CaMocCTOsATeIbHOE N3YUCHUE Pa3/IeioB 278.6 1236 155
JUCIUTLTAHBI
Buabl KOHTpOJIA:
3a4der ¢ OLeHKOM + + - -
IK3aMeH 0,25 9 - - 0,25 9
KonrakrHas pabora — 0.4 i 04
MIPOMEXKYTOUHAsI aTTECTALMS 0,25 ’ - 0,25 '
[TonroToBka K 9K3aMeHy 8,6 - 8,6
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3auer ¢
Bua uTOroBoro KOHTpoOJIs: - DK3aMeH
OIIEHK O
Bcero 8 cemecTp 9 cemectp
Bunst yaeOHOI paboThI 3F Altcian. 3E Af{Tp. 3E A(;Tp.
OO611ast TpyA0EMKOCTh JTUCITUTUIHHBI 9 243 4 108 5 135
KonTakTHasi padoTa — ayIMTOpPHbIE 1 97 0,56 15 0,44 12
3aHATHS:
Jlexumn 0,33 9 0,11 3 0,22 6
JlaGopaTopHsie paboTsl (JIP) 0,22 6 0,22 6 - -
[Tpaktuueckue 3anstus (I13) 0,45 12 0,22 6 0,22 6
7,75 | 209,2 | 3,44 431 | 116,2
CamocroniTejibHasi padoTa 5 93 5
KoHTakTHas caMocTosTeIbHas padoTa 0,3 0,3 -
CaMocTosITeNbHOE H3yueHue pasaenos | ./ | 2089 | 3,44 92 7 431 | 116,2
IIUCIUATUINHBL 5 ' 5
Bujabl KOHTpOJISI:
3auyer ¢ OLEHKOI + + - -
JK3aMeH 0,25 6,75 - - 0,25 6,75
Konrakrnas pabora — 03 i 03
MIPOMEXKYTOUHAsI ATTECTALMS 0,25 ' - 0,25 '
[ToaroToBKa K 9K3aMeHY 6,4 - 6,4
3ader ¢
Buja nToroBoro KOHTpoOJIs: . JK3aMeH
OIIEHKOMH

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«CrnenuajJbHble TEXHOJOTHH CTEKOJ M MATEPUATIOB HA HX OCHOBE»

1 Heas AucUMIUIMHBI — YTUIyOlleHUE 3HAHWM, yMEHUMU, BiaJeHUN U (HopMHUpOBaHHE
KOMIIETCHIIMM B 00JIaCTH CTPOUTEIBHBIX, TapHBIX, COPTOBBIX, TEXHUYECKHUX BHUIOB CTEKOI,
MaTepUaAJIOB Ha UX OCHOBE, CTEKJIIOU3JEIUN U CIIENUATIBbHBIX TEXHOJIOTUI, UCIIOIb3YEMBIX IIPHU UX
MIPOU3BOJACTBE.

2 B pe3yabTaTe N3y4eHHs IMCUMILINHBI 00y4al0MIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U WHIMKATOPAMH MX JOCTH)KCHHS:
1IK-3.1; [IK-3.2; IIK-3.3; [IK-5.1; IIK-5.2; TIK-5.3

3namo:

— K1accu(UKaI, XUMUYECKUE COCTaBbI, (PM3UKO-XUMHUYECKHE M JKCIUTyaTallHOHHBIC
CBOICTBA CTEKOJI M CTEKIIOMATEPUATIOB PA3JIMYHOTO Ha3HAYEHUS;

— TEOPETUYECKUE OCHOBBI, CIOCOOBI U METO/bI MOIYUYEHHUsI CTEKOJ U CTEKIIOMAaTepPHAIIOB,
MapaMeTpbl OCHOBHBIX CTaJIUi UX MPOU3BOJICTBA;

— OCHOBHBIC HAIIPaBJIICHUS M IMEPCIEKTUBbI PA3BUTHUS TEXHOJOTHM CTEKIa U
CTEKJIOMaTEPHUAJIOB.

Ymems:

— TIPOBOJUTH U3MEPEHUS CTICITU(PUICCKUX CBOMCTB CTEKOJ M CTEKIIOMAaTEPHAJIOB;

— UCIIOJIBb30BaTh  HOPMAaTUBHBIE  JOKYMEHTBHl IO  TEXHOJIOTMSM, KAaueCTBy U
CTaHJAPTHU3ALUN CTEKIION3IEIHU;

— IPUMEHATHh TEOPETUYECKUE TIOJIOKEHUS K aHAIU3y pe3yJbTaTOB HAay4YHbIX U
TEXHOJIOTMYECKHUX MCCIIEOBAHUN B 00JIACTH CTEKOJ U CTEKIOMAaTepHUaIOB.

Braoemy:
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— METOJaMH JKCIEPUMEHTAJIBHOTO OTpECNICHUs] CIeNU(PUISCKUX CBOWCTB CTEKON U
MaTepuajoB B COOTBETCTBUHU € UX (DYHKIIMOHAILHBIM Ha3HAYECHUEM;

— HaBbIKaMU IUIAHUPOBAHUS, NTOCTAHOBKUA W MPOBEACHUS DKCIEPUMEHTA, U3JI0KECHUS U
aHaJIM3a pe3yJIbTaTOB SKCIEPUMEHTA P BHIMOJIHEHUU UCCIIEI0BATEIbCKON PadOTHI;

METOJaMHU YIPaBJICHUS XHWMHUKO-TEXHOJIOTMYECKMMU TIpOlLecCaMd B TMPOU3BOJICTBE
KPYIMHOTOHHAXHBIX U CIIEUAIBHBIX BUJIOB CTEKOJ U CTEKJIOMATEPHAIIOB.

3 KpaTkoe coaepskanue Iy CHUNITAHBI
Pazoen 1. Texnonocuss KpynHoOmMoHHANCHBIX BUOOE CIMEKOJL

1.1. JluctoBoe cTekiI0. XapaKTEPUCTHUKA, ACCOPTUMEHT, XHUMHUYECKHH COCTaB,
TE€XHOJIOTMYECKHE U JKCITyaTallMOHHBIE CBOWCTBA JIMCTOBBIX CTEKOJ. TeXHOIOrnYeckas cxema
IIPOU3BOJICTBA, COCTAB TEXHOJIOIMYECKHUX JIMHUM, XapaKTEPUCTHKA OCHOBHBIX TEXHOJIOIMUECKHUX
cragui. Tumbel CTEKIOBAPEHHBIX IeYeld [ IIPOM3BOACTBA JIMCTOBOIO CTEKNIA, HX
KOHCTPYKTUBHBIE OCOOEHHOCTH U TEXHUKO-?KOHOMUYECKHE I10KA3aTEIH.

Teoperuueckre OCHOBBI U TEXHOJIOTHS ()OPMOBAHUS JIMCTOBOTO CTEKJIA Yepe3 JIOA0UKY
(BBC — BepTuKanpHOE BBITATHBAHUE CTEKIIA), CO CBOOOTHON oBepXHOCTH cTekioMacchl (BBBC
— 0€3J10104HOE BEPTHKAJIbHOE BBITSTMBAaHUE CTEKJa), Ha paciulaBe Metayia («dioar»-mMeron).
CpaBHMTENbHAs XapaKTEpUCTHKA PA3IMYHBIX METOJIOB (POPMOBAaHHUS IO KAayecTBY CTEKJIa U
TEXHUKO-3KOHOMHMUYECKHUM IIOKA3aTeIsIM.

TexHonornueckue napamerpbl 1 000OpyJOBaHUE AJIs OTXKUTa JMCTOBOrO cTeksa. Peska,
KOHTpOJIb KaueCTBa, YIIAKOBKa JINCTOBOI'O CTEKJIA.

OO6siacTi mpUMEHEHUs JINCTOBOro cTekja. JIMCToBoe CTeK/o Kak OCHOBAa MOJyYEHUs
CBETO- U TEIUIO3ALIUTHBIX CTEKOJ, CTEMaJNTa, MOJUIMPOBAHHBIX, 3€pKaJbHBIX, 0€30MaCHBIX U
JIPYTUX BUJOB CTEKJIA.

1.2. ApXHTEKTypHO-CTPOMTEIBHOE CTEKJIO. Bunbl, XapakTepucTHKa, aCCOPTHUMEHT
apXUTEKTYPHO-CTPOUTENBHOIO CTEKIIA. ADMUPOBAHHOE U Y30p4aTOE CTEKII0, KOBPOBO-MO3auYHasi
IUINTKA, CTEKJIOOJIOKM, MapOJUT — Ha3HaueHWe, XMMHUYECKHMH cocTaB, CBOMCTBA.
TexHoNornueckne Ccxembl, COCTaB TEXHOJOTMYECKMX JIMHHM, TEXHOJOTMYECKHE IapaMeETphI
CTEKJIOBapeHUsl, POPMOBAHHUS, OTXKHUTA.

1.3. Crexnsannble TpyOsl. Kiaccudukanus, Ha3Hau€HUE, XUMUYECKHE COCTaBbl CTEKOJI,
cBoiictBa. TexHomornyeckass cxema IMpOU3BOJICTBA, COCTAB TEXHOJIOTMYECKUX JIMHUNA. MeTobl
TOPU30HTAIBHOTO U BEPTUKAIIBHOTO BRITATUBAHUS TPYO U JpoToB. TexHoIornueckrue napaMeTphbl
MIPOU3BO/ICTBA, TEXHUKO-3KOHOMHUYECKHE TTOKA3aTEIH.

1.4. CrexnsHHas Tapa. Bunpl, Ha3HaueHHe, aCCOPTUMEHT CTEKIISIHHOM Tapel. TpeOoBanus,
NpEIbABISEMBIE K CTEKJIOTape, XMMHYECKHE COCTaBbl, CBOMICTBa CTEKOJ. TexHomormdeckas
CXEMa, COCTaB TEXHOJOTMYECKHUX JIMHUN, TEXHOJIOTUYECKUE PEKUMBI U TEXHUKO-IKOHOMUYECKUE
napaMeTpsl NpousBojacTBa. KoHTponb KkadecTBa CTEKJIOTappl. MeTonbl YIOPOYHEHHS U
MOBBILICHUS SKCIUTyaTallUOHHOW HAJ€KHOCTH CTEKIJIOTapPHI.

1.5. CoproBoe cTekn0. ACCOPTUMEHT HU3AEIINNA, XUMUYECKHE COCTABbl COPTOBOTO CTEKJIA.
Metoapsl oOecrBeuMBaHHMs W OKpaIIMBaHHUS CTeKJIa. TeXHOJIOrMYeckas CXema, COCTaB
TEXHOJIOTUYECKUX JIMHUM, TEXHOJOTHMYECKUE PEeXUMBbl TMPOU3BOACTBA U3JEIUi. MeTosl
(bopMOBaHUS COPTOBBIX U3JENUI paznuuHoi GopMbl. MexaHudeckas 1 XMMU4eckas o0paboTka,
OTHeBas OJMPOBKa. /[ekopupoBaHe COPTOBOTO CTEKJIA.

Paszoen 2. Texnonozus mexnuueckux U008 Cmexoi

2.1. KBapueBoe crekino. Knaccudukanus, THIBI 1 MapKH KBapLEBOTO CTEKJa, 00J1acTH
npuMeHeHns. COBpEMEHHBIE NPEACTABIECHUS O CTPOSHUH KBAPLEBOIO CTEKIIA. TeXHOIOrn4ecKkue
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Y JKCIUTyaTallMOHHbIE CBOMCTBA, BIMSHUE IPUMECEN HA CBOMCTBA KBApLIEBOIro CTeKIA. ChIpbEBbIE
MaTepuaibl AJis NOJy4EHHUsl KBapLEBOI0 CTEKJIA Pa3HbIX TUIIOB.

TexHosoruss HENpO3payHOro KBAapLEBOIO CTEKIA. OJIEKTPOTEPMHUECKUH METOJ
HaIUIaBlieHUs 3aroToBoK. MopMoBaHue U3aenuil U ux o0padoTKa.

TexHonorust Mpo3payHoro ¥ 0co00 YUCTOro KBApILEBOro cTeksa. MeTo/ibl HaIJIaBICHUS
3aroTOBOK: 3JIEKTPOTEPMUYECKHUE, Ta30IJIaMEHHbIN, Tapo(da3HbIi U M1a3MOXUMUYECKUN CUHTES.
dopmMOBaHHE U3ICTIHM.

[TpuHLIMI TTOJTyYEHUsI KBApLIOMIHOTO CTEKJIa (BUKOP) U €r0 MpaKTUYeCKas peanu3anusl.

2.2. Onrnueckoe crekno. Kiaccudukanus, HOMEHKIAaTypa, OOJacTH INPUMEHEHHS.
XHMHYECKHE COCTaBbl ONTUUECKUX cTeKos. HeTpaauinoHHble COCTaBbl CTEKOJ C YHUKAIbHBIMU
ONTUYECKUMHU TNOCTOSHHBIMU. [lokazaTenn KkauecTBa ONTHYECKOrOo CTEKiIa. MeToJbl
KOPPEKTUPOBKHU ONTUYECKUX MTOCTOSHHBIX.

CoIpbeBble MaTepuaibl A1 ONTHYECKOTO CTEKIOBAapeHHs. TeXHONOrmyeckas cxema,
COCTaB TEXHOJOTHMYECKUX JIMHUH, OCOOEHHOCTHM TEXHOJOTHYECKUX CTaJul TPOU3BOJCTBA
(creknoBapeHue, GopMOBaHHE, OTXKUT, pa3Jielika «ChIpOro» cTekna). TeopeTuyeckue OCHOBBI U
MPaKTHYECKas peain3alysi TOHKOTO OTXKHUTa ONTUYECKOTO CTEKJIa.

2.3. XuMHUKO-J1ab0opaTOpHOE U TepMOMEeTprUecKoe cTekio. Kimaccudukamms, TpeboBanws,
BEJyLIME CBOMCTBA XHWMHUKO-Ia0OpAaTOPHBIX CTEKOJ. XUMHUYECKHE COCTaBbl  CTEKOJ
(HaTpuilKaIbLMICUIIMKATHBIE, OOPOCUIIMKATHBIE THUIIA «IIHPEKC», AIIOMOCUIMKATHBIE), POJb
OTJICIbHBIX KOMIIOHEHTOB B JOCTMKEHHMM 3a/laHHBIX CBOMCTB. TeXHOIOrMYeckas cxema, COCTaB
TEXHOJIOTUYECKUX JTUHUNA, OCOOEHHOCTH TEXHOJOTHUECKUX CTa Uil MPOU3BOACTBA.

TepmoMeTpuyeckue crekia — cnenuduueckie TpeOoBaHuUs, COCTaBbl. TeXHOJIOrn4YecKas
CXeMa IPOU3BOJCTBA, XapaKTEPUCTUKA OCHOBHBIX TEXHOJOTMYECKMX CTaAUM H3TOTOBIEHUS
TepMoMeTpoB. HazHaueHNe 1 TEXHOIOITMYECKHUE PEKUMBI CTAPEHUS TEPMOMETPOB.

2.4. MeauuuHcKkoe cTekso. TUNbl M XMMHUYECKHE COCTaBbl MEIULMHCKHUX CTEKOII.
Crneunpuueckne METObl KOHTPOJISI XUMUYECKOW CTOMKOCTH CTEKOJ. TeXHOIOTHYECKHEe CXEMBbI
IIPOM3BOJICTBA PA3JIMUHBIX W3JEIUN U3 MEIULUHCKOTO cTekja (MEeAMLMHCKas Tapa, aMIlyJbl,
LITPULLBI).

2.5. CerotexHuueckoe crekino. Kmaccudukanus, HazHaueHHe, 00JacTd MPUMEHEHHS.
CBeTOTeXHUYECKHE XapaKTEPUCTUKU CTEKOJ U IPEIbsBIseMble K HUM TpeOoBaHUs. XUMUYECKHE
COCTaBbl IIBETHBIX, IJIYUIEHBIX, YBUOJEBBIX M JPYI'MX THUIIOB CBETOTEXHHYECKUX CTEKOJ.
OCOOEHHOCTH U TEXHOJIOTHYECKUE PEKUMBI POU3BOICTBA CBETOTEXHUUECKUX U3EIUH.

2.6. DnekTpoBakKyyMHOE€ CTeKJIOo M crnau. HazHaueHue, kinaccuukanusi, HOMEHKIATypa
AIIEKTPOBAaKYYMHBIX CTEKOJ. TpeOoBaHUs, NMpeabsABIseMble K 3JIEKTPOBAKYyMHBIM CTEKJaM B
CBS3M C YCIOBUSIMH HUX 00paboTku M skcrutyaranuu. Crnenuduueckre BaKyyMHbIE CBOMCTBa
(ra30mpoHUIIaeMOCTh, Ta300TJEJIEHUE, YCTOMYMBOCTh K IapaM IIEJIOYHBIX METaUIOB U K
ANIEKTPOIIN3Y). XUMHUYECKHE COCTaBbl 3JIEKTPOBAKYYMHBIX CTEKOJ. TE€XHOJIOTrMYEeCKHE CXEMbI U
napaMeTpsl IPOU3BOJCTBA dJIEKTPOBAKYYMHBIX M3/1EIUH.

Ha3nauenue, BuIbl, TpeOOBaHMs, KOHCTPYKIMM cmaeB. KpaTkas XapaKTepHCTHKa
MaTepuaioB Juid crauBaHus. HanpskeHus B criasx, COrJIaCOBAHHBIE U HECOTJIACOBAHHBIE CIIAU.
ITepexonnble crekna. CTEKIONPUIION, CTEKJIO- U CUTAJNIOLIEMEHThI. MeTo bl CllauBaHusl.

2.7. Kunkue u pactBopuMble ctekia. [lonstue cunmkatHoro moaynis. OnpeneneHue u
KJIacCU(pUKalUs >KUIKAX U PAaCTBOPUMBIX CTekoJ. OCHOBHBIE MapaMeTpbl, TpeOOBaHUS K
COCTaBaM, aCCOPTUMEHT KUAKUX U PACTBOPUMBIX CTEKOJI, 00JIaCTH MPUMEHEHHUS.
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TexHONOTHs KUAKOTO cTeka. J{ByXCTaAUWHBINA COCO0 — TEXHOJOTHUECKUE PEKUMBI U
napamMeTpsl TOJIyY€HHS] U PACTBOPEHHS «CHIJIMKAT-TJIBIOBI», OCHOBHOE TEXHOJOIMYECKOE
obopynoBanue. OMHOCTAMIHBIN CIIOCO0 — CHIPHEBBIE MaTEPUAIIbI, TEXHOJIOTUYECKHE TTapaMeTPhI
npou3BoicTBa. CpaBHUTENbHAS XapaKTEPUCTUKA METO/I0B IOJIy4YEHUS KUAKOIO CTEKJIA.

Pa3zoen 3. Texnonoeus xyooocecmseennozo cmekia

3.1. XynoKecTBEHHOE CTEKJIO — OCHOBHBIE BUBI U3JIENUH, Kilaccu(UKanus 1o crocody
IPOM3BOJCTBA. TpeOOBaHUA K XMMUYECKOMY COCTaBY CTEKOJI B 3aBUCUMOCTH OT BU/1a U3/EIUS U
cniocoba ero gopmoBanus. OCOOEHHOCTH BapKH XPYCTaJIbHBIX CTEKOJ. COBpEMEHHBIE MPHEMBI
TEXHOJIOTUH U3/ETIUHN U3 XPYyCTalsl.

3.2. PyuHoe mpoW3BOACTBO CTEKISHHBIX H3Aeanid. OOOpyHOBaHHE YYacTKa PY4IHOTO
¢opmoBaHusi. OCHOBHbIE NPUEMBl W3TOTOBJIEHUS TOHKOCTEHHBIX M TOJICTOCTEHHBIX I1OJIBIX
U3JIeIMA  pa3HOro THUIIA METOJAAMU CBOOOJHOTO BblAyBaHusA. Bunabl dopm ans pydHoOro
U3TOTOBJICHUS U3JENIUH, TPEOOBAHUS K HUM.

3.3. T'opsuee nexkopupoBaHME WU XOJIOAHAs OOpabOTKa U3AENUl M3 COPTOBOIO U
xpycranbHoro crekia. Kimaccudukauus, kpaTkas XapaKTepUCTHKAa CIIOCOOOB, TpeOOBaHHS K
crexsiaM. OCHOBHBIE ITPUEMBI U 000PYAOBaHUE Ul AEKOPUPOBAHUS U3AEIHM Pa3HOro THIIA.

3.4 Burpax wu ™o3auka. CoBpeMeHHas KiacCH(pUKAaIWs BHUTPAXKHBIX H3IACITHHA.
XUMHUYECKUE COCTABBI U CIIOCOOBI MMPOU3BOICTBA MPO3PAYHBIX U TIIYIICHBIX BUTPAKHBIX CTEKOJL.
Marepuansl, 000pylOBaHHE M CHOCOOBI HM3TOTOBJICHHUS KJIACCHYECKOTO MAeYHOTO BHUTPAXKa,
BUTpaxa B TeXHUKe TuddaHu, 3aTMBHOTO JIAKOBOT'O BUTPaXka M IMJICHOYHOTO BUTpaXka. Mo3anka
B COBPEMEHHOM HHTEpbEpe M HapyKHOM O(DOPMICHMU 3JIaHMH U COOpPYNKEHHH. XUMHUYECKHUE
COCTaBbl U CHOCOOBI M3TOTOBJIEHUS MO3aMYHBIX CTEKOJI, BUIBI CTEKJISIHHBIX 3arOTOBOK IS
W3TOTOBJICHUSI MO3aWKH. XapaKTEPUCTHKA CBSA3YIOLIMX, HCIONb3YEMbIX [UI W3TOTOBJIECHUS
Mmo3aukH. [Tpsamoii nu o6paTHBIN HAOOP MO3aUYHBIX KOMITO3UIIUH.

Pazoen 4. Texnonozus npomviuinenHot nepepabomruy Cmexkia u Cmekiou30eaull

4.1. Mexanunyeckass oOpaOoTka cTekna. Bunmbl mMexanunyeckoil o0OpabOTKH, MEXaHU3M
abpa3MBHOIO pa3pylIeHHs] CTEKJIa U CUTaLUIOB. Pexxumbl paboThl aOpa3MBHOTO MHCTPYMEHTA.
AOGpa3uBHBIE MaTepUalbl U CBS3KU aOpa3UBHBIX WHCTPYMEHTOB. MeXaHWYecKoe MOJIUpPOBaHUE
CTEKOJI M CUTAILIOB. [lonmpoBaibHbIE TOPOLIKH U TIOJUPOBATIbHUKH.

4.2. Pe3ka nucroBoro crekia. OCHOBBI PE3KM CTEKJIA TBEPAOCIUIABHBIMU POJUKAMHU.
MexanusMm o0pa3oBaHusi OOPO3JIKK U TPEIIMHBI B CTEKJIe. BinsHue BHYTpeHHUX HaNpsDKEHUH B
CTeKJIe Ha ero pe3ky. O0opynoBaHue JUIsl pe3KH JIUCTOBOTO CTEKJIAa TBEPIOCIIIIaBHBIMHU POIIMKAMHU.
OcobeHHOCTH BOAOCTPYHHOM M ruapoabpa3zuBHON pe3ku. JlazepHas pe3ka CTeKiIa METOoJaMH
TEPMOUCHIAPEHUsS M TepMopacKajblBaHMs. Pe3ka cTeksia MpU MOMOIIM alMa3HbIX OTPE3HBIX
KpYTOB.

4.3. MommpoBaHue crekna. Busbl n3nenuii, noiay4aeMbIX IpH IOMOIIY MOJUIMPOBAHUS.
Coznanue XyJA0KECTBEHHBIX W3JIEIMA M THYTOro CTeKJa. TeXHOJOorudeckas cxema MOIydeHHs
rHyToro crekia. OcobeHHOCTH 000pYIOBaHMUS, UCIIOIB3YEMOTO IS MTOJTyUEHHs CTEKJION3AETNN
METOJIOM MOJIMPOBAHUS.

4.4. VYnpounenue crekna. CnocoObl ynpoyHeHMs CTek/Ia. YTPOYHEHHE CTeKJa
TpPaBJICHUEM I[OBEPXHOCTH, HAHECEHHEM IOKPBITUH, Ta30TepMHUECKOM  0OpabOTKOM.
HuskoTemmepaTypHbIii M BBICOKOTEMIIEPATYPHBIM MOHHBIH 00MeH. TepMuyeckoe yrnmpoyHEHHE
crekna (3akanka). OCOOEHHOCTH CTPYKTYpPHI 3aKajJe€HHOTO CTeKia. TeXHOJOormyeckas cxema
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IIOJIyUYEHUSI 3aKaJICHHOIO CTekja. MallMHONIMHUN JUIsl TOJyYEHHUS 3aKaJCHHbIX W3AEIUN U3
CTEKJIA.

4.5. TIpou3BOACTBO MHOTIOCIOMHOIO CTEKJA. TPHUILUIEKC U TEXHOJOTUU €ro IMOJIyYEHUS.
Oco0eHHOCTH OJIy4eHMsI THYTOro TpHILIeKca. TexHonmornyeckas cxema Moly4eHus TpUILIeKca.
OO6opynoBaHue, HCIIOJIB3yeMOE Ul NOJY4YEeHUs TpUIUIeKca. BUIbl MynecTOMKHX CTEKOJ M UX
cBoricTBa. KOHTpOJIb KauecTBa MyJECTOMKUX CTEKOJI.

IIpon3BOACTBO CTEKIIONAKETOB. BUBI 1 KOHCTPYKIIMHU CTEKIIONAKETOB. TeXHOIOrHYECKas
CXEMa I0JIy4YEHUs CTEKJIONAKETOB. BakyyMHbIE CTEKIIONAKETHI.

4.6. Cnekanue ctekosl. Bunapl uznenuii, noimy4aeMbIx METOAOM clieKaHUs. BsA3kocTHbIe
napaMmeTpsl Ipouecca crekanus crekosl. Craguu nporecca criekanus. OCOOEHHOCTH CIIEKaHUs
KPUCTAJIIU3YIOIIUXCS CTEKOJI. [Tonyuenue CIIEUEHHBIX CTEKJIOBUIHBIX U
CTEKJIOKPUCTAININYECKUX MaTEpUaIOB.

Paszoen 5. Texnonoeus mamepuanog Ha ocnoge cmekia

5.1. IleHocrekno —  kiaccupukauusi, CIPYKTYpa,  (U3UKO-XUMHUYECKHE U
JKCIITyaTallMOHHbIE CBOWCTBA. TeIION30AMOHHOE U 3BYKOU30JISLMOHHOE IIEHOCTEKIIO. Buibl
U3Jenuil U3 NeHOoCTeKsIa — OJ0YHOEe M TpaHyJIMpPOBaHHOE, MEHOTrpaBHidl. XOJIOAHbBIE U ropsuue
crocoObl moiy4deHus neHocteksia. OcoOeHHOCTH 00pa3oBaHUsI NEHOCTPYKTYPHI Yy CTEKJa IPH
MIOPOLIKOBOM CIIOCO0€E €ro Mpou3BOICTBA. BH bl meHOOOpa3zoBartesell 1 MEXaHU3MbI UX JICHCTBUSI.
TexHOJIOTHYECKHE CXeMbl M 000OpyIOBaHHME IJIsi MOJYYCHHS PA3JIUYHBIX BUIOB W3JICITUN W3
[IEHOCTEKJIA.

5.2. CTeKIIsHHOE BOJIOKHO CTPOUTEIHHOI0 U TEXHUYECKOro HazHaueHus. Kiaccuduxarnms,
XapaKTepUCTHKA, HA3HAUYEHUE CTEKJISHHBIX BOJIOKOH. XHMMHYECKHE COCTaBbl CTEKJIOBOJIOKOH.
CBolicTBa CTEKJIOBOJIOKOH — MEXAHUUYECKUE, INEKTPUUECKUE, XUMUUECKUE, TEIIJION30JISLIMOHHBIE;
BJIMSIHAE HAa HUX PA3JIMYHBIX (aKTOPOB.

JIByXCcTaUHHBIN 1 OTHOCTaUIHBINA METO/1bI (HOPMOBAHUS HEMTPEPHIBHOT'O CTEKJIOBOJIOKHA
- TEXHOJOTMYECKHE CXEMbl, COCTaB TEXHOJIOTMYECKUX JIMHHUI, TEXHOJOTMYECKHE MapaMeTphbl
IIPOM3BO/ICTBA, CPAaBHUTENIbHASL XapaKTEPUCTUKA METO/IOB.

XUMUYECKHE COCTaBbl U TpPeOOBAHHUA K TEXHOJOTMYECKHMM CBOMCTBAM CTEKOJ JUIs
NOJYYEeHHUs] IITaNelbHOTO CTEKJIOBOJOKHA. Kiaccupukanus MeTofoB (GOpMOBaHMS, CXEMbI
ycTaHOBOK. CpaBHUTENbHAS XapaKTEPUCTHKA METO/I0B, TEXHUKO-DKOHOMUYECKHUE ITOKA3aTEIH.

BricokoTeMiiepaTypoyCcTONYMBEIE u CHenHalbHbIE BOJIOKHA (xBapueBoe,
KPEMHE3EMHUCTOE, BBICOKOMOAYJIBHOE, I0JI0€, MPO(UIMPOBAHHOE), CIOCOOBI HX MOJIY4EHHS,
00J1aCTH IPUMEHEHHUSL.

CTeKII0IIacTUKN — OCHOBHBIE BUJIbI, CBOWCTBA, 00J1aCTH TPUMEHEHUS.

5.3. Crexiioamanu U nokpeiTusa. Knaccudukanus M XapakTepUCTUKA OCHOBHBIX THIIOB
MOKPBITUI Ha OCHOBE cTekJa. ['pyHTOBbIE M MOKPOBHBIE SMalM MO YEPHBIM MeTaljiaMm.
TexHonornueckne CBOMCTBA SMajiei: BA3KOCTh M IUIABKOCTb, MOBEPXHOCTHOE HATSKEHUE,
TEMIEpaTypHbli KOA(QQUIMEHT JUHEHHOro paclipeHus. TepMUYecKue HamnpsHKeHus B
KOMIIO3UIIMH «METAIIT — AMaJIb». MeTobl ONpeIeIeHHsI TEXHOJIOTHYECKUX CBOMCTB dMase.

Teopetnueckne OCHOBBI AMaINPOBaHUsl. DU3NKO-XUMHUECKHUE MPOLIECCH] U SBICHUS Ha
MOBEPXHOCTH MeTajllla TNpU OOXKHUIe TOKPHITHA. AKTHUBATOPHl CLEIUICHUS M MEXaHM3M HX
neiictBuss. OOOOIIEHHBIE YCJIOBUSL JOCTHMIKEHUS IPOYHOIO CLEMJIEHHUS SMald C METaJJIOM.
MeTtoasl onpenesieHus IPOYHOCTH CLETIEHUS «TIOKPBITHE — METAILI».
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TexHomorust sManupoBaHusi. TexHOJIOrHMYEcKass cXeMa U XapaKTEPUCTHKAa OCHOBHBIX
TEXHOJIOTHYECKUX CTaguil smanupoBaHus. OOOpynoBaHHE UM TEXHOJIOTHYECKHUE PEKUMBI
MOJTOTOBKH TMOBEPXHOCTH METajlla, BApKU SMaJei, TPaHyIISAIHH, IOMOJIa, HAHECEHHUs, 00KUTa
sMmaneld. JIByXO0OKUTOBbIE M OJIHOOOXHUIOBbIE TMOKPBHITUA. OIHO-, OBYX- W MHOTOCIIOIHBIE
MOKPBITHSL.

5.4. OCHOBBI TEXHOJOTHH CTEKJIOKPHUCTAJUIMUECKUX MarepuanoB. OOuue MoJoKeHus
TEOpUHU KATAIM3UPOBAHHOW KPHUCTAUIM3AallMM CTEKJIa KakK Hay4YHOW OCHOBBI TMOJYYCHHS
crexsiokpucramummueckux marepuanoB (CKM). Karanuzaropsl kpuctaimuzanun. TeopeTudeckoe
000CHOBaHHE ABYXCTYIIEHYATOTO PeKUMa TEPMOOOPaOOTKH cTekon aist noiaydeHuss CKM.

Knaccudukanus, xapaktepuctuka ocHOBHbIX TUnoB CKM. Xwumwudeckuid U ¢a30BbIid
COCTaB, CTPYKTYpa, BEAYIIUE CBOMCTBA CUTAINIOB U NUIAKOCUTAILIOB.

CrexonbHas u kepamudeckas TexHosornu CKM — TeXHOJIOrnyeckue CXeMbl, OCHOBHBIE
TEXHOJIOTHYECKHE CTaaud MU pexumbl. CpaBHHUTENIbHAs XapaKTEPUCTHKA CTEKOJbHOW U
Kepamuueckoit Texnonoruu. O6nactu npumeHenuss CKM.

4 O0beM yueOHOH TUCHMILINHBI

Bcero 8 cemecTp 9 cemectp
Buner yueGHoiI paboThl 3F AIf{aI[. 3E AI:IaL[. 3E Alflaz[.
OO6m1ast TpyA0EMKOCTh AUCIUILIMHBI 9 324 4 144 B 180
KonrakTHasi paboTa — ayAuTOpPHBIE 1 36 0,56 20 0,44 16
3aHATHSA:
Jlexumn 0,33 12 0,11 4 0,22 8
JlabopaTopHsbie padoTsl (JIP) 0,22 8 0,22 8 - -
[Tpaktuueckue 3ansatus (I113) 0,45 16 0,22 8 0,22 8
CamocrosiTesibHas padora 7,75 279 3,44 124 431 155
KonTakTHas camocrositensHas paboTa 0,4 0,4 -
7,75 3,44 4,31
CaMocTosTenbHOE N3yUeHUE Pa3/IeioB 278.6 1236 155
JUCITUILTAHBI
Buabl KoHTpOJIA:
3a4der ¢ OeHKOM + + - -
JK3aMeH 0,25 9 - - 0,25 9
KonTaktHas padora — 0.4 i 0.4
MIPOMEKYTOUHAS aTTECTAIUS 0,25 ’ - 0,25 ’
[ToaroroBka K 3K3aMeHy 8,6 - 8,6
3auer ¢
Bupa uTtoroBoro KOHTpoJIs: . JK3aMeH
OIIEHKOH
Bcero 8 cemectp 9 cemectp
Bunsl yueOHoM paboThI 3F Alflan. 3E ASITp. 3E ASITp.

OO6m1ast TpyA0EMKOCTh TUCITUTUTHHBI 9 243 4 108 5 135
KonTakTHasi padoTa — ay1uTOpHbIE 1 97 0.56 15 0,44 12
3aHAITHS:
Jlekumu 0,33 9 0,11 3 0,22 6
JIaGoparopusie padotsl (JIP) 0,22 6 0,22 6 - -
[Tpaxktrueckue 3ansatus (113) 0,45 12 0,22 6 0,22 6
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7,75 | 209,2 | 3,44 4,31 | 116,2

CamocTosiTe1bHas1 padoTa 5 93 5
KoHnTakTHas camocTosTenbHas paboTa 0,3 0,3 -
CamocTosTeIbHOE H3YUYCHHE Pa3IeiioB 7,75 | 208,9 | 3,44 92 7 431 | 1162
MUCIUAILINHBI 5 ' 5
Buabl KOHTpOJISA:
3auer ¢ OnEHKOI + + - -
DK3aMeH 0,25 6,75 - - 0,25 6,75
KonTakTHas padora — 03 i 03
IPOMEKYTOUHAs aTTECTALUS 0,25 ’ - 0,25 ’
IToaroroBka K 3K3amMeHy 6,4 - 6,4

3auer ¢
Buja nTOroBoro KOHTpoOJIs: 9 IK3aMeH

OLIEHKO¥i

5.4 IlpakTuka

AHHOTaIUs pado4yei MporpaMmmbl
«YueOHasi MPAKTUKA: 03HAKOMUTEJIbHAS MPAKTHKA»

1 Heab AUCHUNJIMHBI — TIOJIYYCHHE CTYIACHTAMHU OOIIMX MPEICTAaBICHUM 00 OCHOBHBIX
BUJaX TYTOIJIAaBKUX HEMETaJUIMYECKUX U CUIMKaTHbIX MatepuaioB (THCM), 3HakomMcTBO C
paboToi TPEeANpPUITUA W TEXHOJOTUYECKHX JIMHUN IO HW3TOTOBJICHHUIO H3JEIHN M3 3THX
MaTepuasoB, a TaKXKe MOJyueHHE MEePBUYHBIX MPO(ECCHOHATBHBIX YMEHHI U HaBBIKOB MyTEM
CaMOCTOATEJIBHOTO TBOPYECKOTO BBIITOJIHEHHUS 3a1a4, TOCTaBJICHHBIX TPOTPAMMON MPAKTUKH.

2 B pe3yabTare N3y4eHHs IMCUMILIAHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH MX JOCTH)KCHHUS:

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

Buamo:

— ocHoBHBIE BBl THCM u u3aennii Ha UX OCHOBE;

- OCHOBHBIE CIIOCOOBI M TEXHOJOTHUYECKHE mMapamerpsl mpousBojactBa THCM u
U31eJIMi Ha UX OCHOBE;

Ymemo:

— onpenensTs BUJ U HazHaueHne THCM u u3genuii Ha UX OCHOBE;

- WCIONb30BaTh HOPMATHUBHBIE JOKYMEHTBHl IO KaueCTBY, CTAHAAPTU3ALMU U
cepTuUKai TPOAYKTOB U M3JENUN, JIEMEHTHl SYKOHOMHYECKOTO aHalu3a B
MPAKTUYECKOU eI TETbHOCTH;

Bnaoemy:

- KOMIUICKCOM TIEPBOHAYANBHBIX 3HAHWA M TPEICTABICHUNW 00 OpraHu3aIiu
npousBoacTBa THCM u uznenuii Ha ©X OCHOBE;

- HaBBbIKAMH M3JIOKEHUS TOJYYEHHBIX 3HAHUW B BUJIE OTYETA O MPOXOKICHHUH
MPAKTUKU, OMNHUCAHUS HCXOJHBIX MAaTEpPUAIOB, TEXHOJOTUYECKONH CXEMBbI
MPOU3BOACTBA, KOHTPOJIS Ka4eCTBAa TOTOBOM MPOAYKIIUH;
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- HaBbIKAMU pabOThl C HAay4YHO-TEXHUYECKOW, CIPAaBOUYHON JUTEepaTypoil u
3JEKTPOHHBIM PECYpCaMU IO TEOPETUYECKUM U TEXHOJIOTMYECKHUM acleKTam
THCM.

3 KpaTkoe coaepskanue Iy CHUNITAHBI

Pazoen 1. O3nakoMiIeHHE ¢ TEXHOJIOTHEN MPOU3BOACTBA M CTPYKTYPO# NpeanpusTust
no npoussoacrsy THCM.

O3HakoMJIEHHE C UCTOPUENW NMPOU3BOACTBA CHIIMKATHBIX MATEPUAIOB M M3IECIUM Ha MX
OCHOBE, MPUPOJHBIMU MaTe€pUajaMHu, HUCIOJIB3YEeMBIMH I 3TUX ILeieil. O3HaKOMIIEHHE C
OCHOBHBIMHM TEXHOJIOTMYECKUMHU CTaausMH u crnocobamu mpousBojctBa THCM, cpoiictBamu
U3JIeNHiA U 00JaCTSIMH UX IPUMEHEHHUS.

OO6mass xapakTtepuctuka mnpeanpusatus. HomeHknarypa u o00ObEMBbI BBITYCKaeMOM
npoaykuuu. Meroa mpousBojicTBa. [IpuHIMIUANbHAsS TEXHOJIOTHYECKAs CXeMa IMPOU3BOJCTBA
npoaykuuu. CTpyKTypa NpearpusiTus, OCHOBHbIE TPOU3BOJACTBEHHBIE 11€XA U OT/ACIICHHUS.

Pazoden 2. N3yyeHMe OCHOBHBIX TEeXHOJOIMYEeCKHMX IPOLECCOB, MapaMeTPpoB U
METO/I0B MX PeryJIMpOBAHMS HAa KOHKPETHOM mnpeanpusatuu mo mnpoussoacrsy THCM.
BoinosiHeHue MHAUBUAYAJIBLHOTO 3aJaHHS.

OcCHOBHBIE ITPOU3BOJCTBEHHBIE MPOLECCHl B COOTBETCTBUM C TEXHOJIOTMYECKOM CXEeMOU
npeanpusitusi. OCHOBHbIE  MapaMeTphl  MPOU3BOJCTBEHHBIX  MPOIECCOB U PaOOTHI
TEXHOJIOTHYECKOro 00opymoBaHusa. MeToabpl KOHTPOJISI U YIPABICHHS TEXHOJIOTUYECKUMU
npoueccamu. KoOHTposb kauecTBa rOTOBOM MPOIYKIMH.

Pazoen 3. CucremaTusamus MaTepuajia, mnoaroToBKa or4yera.

OO6001meHrne 1 cuctemMartusalusl JaHHBIX 10 CTPYKType, TEXHOJOTHHU IPOU3BOJICTBA,
MPUMEHSIEMOMY 000PYI0BaHHIO, BBIITYCKaeMOU MpeAnpUaTieM MPOIyKIHH, MeTo1aM U (hopMam
KOHTpoJIs poykiuu. [louck u cOop HeJOCTAIOMUX JaHHBIX.

O3HakOMJIEHHE C MEPCHEKTUBHBIMH HAyYHBIMU pa3pabOoTKaMu B OOJACTH CO3JaHUS U
npumenenus THCM. Ilocemenne HaydHbIX 1abopaTopuii kKageap U 3HAKOMCTBO C OpraHU3aIuei
paboThI B UCCIIEIOBATENHCKOM J1a0OpaTOpHH.

IloaroroBka M HamMcaHue OTYETA.

4 O0bem yueOHOH TUCHMILINHBI

Bup yueoHoii padothl Obnem npakTuKH
3E Axkan.u. | AcTp.4.

OO0masi Tpy10eMKOCTh NPAKTHKH 3,0 108 81
CamocrosiTejibHasi padoTa 3,0 108 81
B TOM 4HcJje B GopMe NPAaKTHYECKO MOATO0TOBKH 3,0 108 81
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3
CaMocCTOsTeIbHOE U3YUCHUE PA3/IeTIOB MPAKTUKH U OCBOCHUE 3,0 1076 807
3HaHU, YMEHUI M HABBIKOB B COOTBETCTBHH C MPOTrPaMMON ’ ’
Buja nToroBoro KOHTpoJIs: 3auer ¢ OLEHKOIA

AHHOTanus padoyeil nporpaMmbl
«IIpon3BoaCTBEHHAS IPAKTUKA: TEXHOJIO0THYeCKas
(MPOEKTHO-TEXHOJIOTHYeCKas ) NPAKTHKA)

1 Heap aucuMmiumHbl — QopMupoBaHHWE y OOYYArONIMXCS CHCTEMHBIX 3HAHUH U
KOMIETEHIIM B OOJNACTH TEXHOJOTHU TYTOIJIABKUX HEMETAUIMYECKUX M  CHUJIMKATHBIX
MaTepHaoB, HEOOXOIUMBIX B UX OyayIiel mpodecCuOHATBHOU IeATeTbHOCTH.

2 B pe3yabTaTe N3y4eHHUs IMCUUILIHHBI 00y4AlOMINICS 10JI2KEeH::

Obaaoams clieqyomUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

VK-3.1, YK-3.2, VK-3.3, VK-3.4, VK-3.6, [IK-1.1, I[IK-1.2, [IK-1.3, [IK-3.1, [IK-3.2, [IK-
3.3, IIK-6.1, I[IK-6.2, IIK-6.3.
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3uamo:

. TEXHOJIOTMYECKHUE IIPOLIECCHI, NPUHLMIHNAIBHYIO TEXHOJOTHYECKYI0 CXEMY
IIPOU3BOJICTBA u OCHOBHOE TEXHOJIOTMYECKOE 000py/JJ0BaHUE, UCIOJIb3YyEeMOE B
npousBojcTBe THCM;

. OpraHM3aLMOHHYIO CTPYKTYpY Ipeanpusatuil no npoussoacrsy THCM;

. OCHOBHBIC TIPUHIIMITBI, METOBI U (POPMBI KOHTPOJISI TEXHOJIOTUYECKOT0 IIpoliecca,
MCXOJHOIO ChIPbS ¥ Ka4eCTBA MIPOLYKIUH;

J OCHOBHBIC HOpPMATHBHBIE JOKYMEHTBl [0 CTaHJIApTU3alUM U CepTUUKALIU
IPOAYKIMHU NpeanpusaTHil no npoussoacrsy THCM;

. npaBUiIa TEXHUKU 0€30MacCHOCTH, 3KOJIOTHU U MPOU3BOACTBEHHON CAaHUTApUH;

Ymemu:

J IPUHUMATh  KOHKPETHbIE  TEXHMYECKHE  pElIeHus  Ipu  pa3paboTke

TEXHOJIOTHYECKHUX MPOIECCOB, BBHIOMPATh TEXHUYECKUE CPEICTBA U TEXHOJOTHMH C Y4E€TOM
HKOJIOTUYECKUX MOCIIEICTBUM UX TPUMEHEHUS;

. WCIIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTBHI 10 KadyeCTBY, CTaHIApPTH3aLUU U
cepTudUKay NPOIYKTOB U U3JEIHM, 3JIEMEHTh SKOHOMHYECKOrO aHaiu3a B MPAaKTHYECKOM
JeSTeTbHOCTH

Braoemo:

. CIIOCOOHOCTBIO BBISBJISITH M YCTPAHSATh OTKIOHEHHSI OT PEXHUMOB pPabOTHI
TEXHOJIOTHYECKOT0 000pYA0BaHUS U TaPaMETPOB TEXHOJIIOTMUECKOTO MPOIECcCa;

CIIOCOOHOCTBIO M TOTOBHOCTBHIO OCYIIECTBJISITh TEXHOJOTMUECKHUH TMpolecc B
COOTBETCTBHUU C PETIIAMEHTOM

3 Kpartkoe coaep:xaHue JTUCHUILIAHBI

Pa3zoen 1. O3nakomienue c mexnonozueil RPOU3600CmMea u CMpPyKmypoil RPeOnpusmus
no npouszeéoocmey THCM

Obmass xapakrtepuctuka npeanpusatus. Homenknarypa u oObeMBbI BBITYCKaeMOM
npoaykuuu. Crnocod mpousBojacTBa. [IpuHIMNMATBHAS TEXHOJIOTMYECKAs CXeMa MPOM3BOACTBA
nponykuuu. CTpyKTypa TpEANpPUSTHS, OCHOBHBIE MPOU3BOJCTBEHHBIE II€Xa W OTICICHHUS.
XapakTepuCTUKH OCHOBHOTO 000pPYI0BaHUSI.

Pas3zoen 2. H3zyuenue 0CHOBHBIX MEXHOI02UYECKUX NPOUECCO8, RAPAMEMPOE U MEN 0008
UxX pecyiupoeanus Ha KOHKpemuom npeonpuamuu no npouzeoocmey THCM. Beinoanenue
UHOUBUOYAIbHO20 3A0AHUA.

OcHOBHBIE MTPOU3BOJCTBEHHBIE MPOIECCHl B COOTBETCTBUU C TEXHOJOTMUECKOW CXEMOM
npeanpusitusi.  OCHOBHBIE  MapaMeTpbl  MPOU3BOJCTBEHHBIX  MPOIECCOB U PaOOTHI
TEXHOJIOTHYECKOTo 000pymoBaHus. MeTOoapl KOHTPOJSI M YIPABICHHS TEXHOJIOTUYECKUMU
nporeccamu. KoHTpoIh KadecTBa TOTOBOM MPOIYKITHH.

BrinonHenne MHANBUYATBHOTO 3a/1aHMUSL.

Pa3zoen 3. Cucmemamu3sayus mamepuana, n0020mosKa omuema.

OO6o0meHre u cucTeMatusalus JaHHBIX MO CTPYKType, TEXHOJOTHH TMPOU3BOJCTBA,
MIPUMEHSIEMOMY 000PYI0BAaHHUIO, BRITYCKAEMOU MPEIMPUATAEM MPOAYKIINH, METO/IaM U popMam
KOHTpOJIsI mpoaykiuu. [lonck u cOop HemocTaromux AaHHbIX. [IoAroTOBKA M HaMMCaHWE OTYETA.
[ToaroToBKka 1 HaNMMCAaHWE OTYETA IO BHITIOJIHCHHUIO WHANBUYaJILHOTO 3a/IaHHS.

4 O0beM yueOHO# JUCUMIIIIMHBI

O0beM NpaKTHKH

B .
UAbl y4e0HO# padoThI 3E Axapu. | Actp.u.

OO0masi Tpy10eMKOCTh MPAKTHKH 3 108 81

CamocrositesibHas padora (CP): 3 108 81

B TOM 4HucJe B (h)opMe NPAKTHYECKOI MOATOTOBKH: 3 108 81

KonTtakTHas camocrosiTenbHas paborta 3 0,4 0,3
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CaMocTosITeIbHOE U3YUEHUE PA3/IETIOB IPAKTUKH | 1076 | 807
Bua uTOroBoro KOHTpoJIs: 3a4der ¢ OLEHKOM

AHHOTaNUsA padoyeil MporpaMmmbl
«IIpou3BOACTBEHHAS] MPAKTUKA: HAYYHO-MCC/Ie10BATEIbCKASA Pad0Ta»

1 Ienp npakTukH — (GOPMHUPOBAHHME YHHMBEPCAIbHBIX U IPO(ECCHOHATBHBIX
KOMIIETEHIIM ¥ TPUOOPETECHHE HABBHIKOB B OOJNACTH TYrOIUIaBKUX HEMETAIMUECKUX H
CHWJIMKAaTHBIX MaTE€PUAJIOB ITOCPEICTBOM IJIAHUPOBAHUSA U OCYLLECTBICHHS SKCIIEPUMEHTAIBHOU
JESTEIIbHOCTH.

2 B pe3yjabTaTe H3y4YeHUs] TUCHMIINHBI 00yYaIOMIMACH 10JI2KeH:

Obnadamys cleAyOMKUMI KOMIIETEHIIMAMHU ¥ UHAMKATOPAMH UX TOCTHKCHUS:

VYK-1.1, VK-1.4, VK-1.5, I1K-2.1, I1K-2.2, I1K-2.3, [1K-3.1, I1K-3.2, I1K-3.3, I[IK-4.1, I1K-
4.2, [IK-4.3, TIK-5.1, I1K-5.2, T1K-5.3.

3namo:

— MOPSIIOK OpraHM3alvM, IUIAHUPOBAHMS M IIPOBEIEHUS Hay4YHO-UCCIIEN0BATEIbCKUX
paboT C UCIIONIB30BAaHUEM MTOCIIEAHUX HAyYHO-TEXHUUECKUX JOCTH)KEHUN B JaHHOM 00acTu;

— TEOPETUYECKHE OCHOBBI CHHTE3a TYIOIJIaBKMX HEMETAJUIMYECKUX M CHJIMKATHBIX
MaTepUajIoB U IPUMEHSTh 3TU 3HAHUS Ha IIPAKTUKE;

— OCHOBHBIE TPEOOBAHMSI K MPEICTABICHUIO PE3YIIBTATOB MTPOBEACHHOTO UCCIICIOBAHUS B
BUJIE HAYYHOI'O OTYETA, CTaThU WIN JOKJIAJA;

Ymems:

— CaMOCTOSITENIbHO BBISBJIATH IEPCIEKTUBHBIE HANpaBICHUS Hay4YHBIX MCCIIEI0BaHUM,
00OCHOBBIBAaTh AKTYaJbHOCTb, TEOPETUYECKYIO U MPAKTHYECKYI0 3HAUYUMOCTh MpPOOJIEMBI,
IPOBOAMTH 3KCIEPUMEHTAJIbHbIE HCCIEAOBAaHUS, aHAJIM3UPOBAaTh U  HHTEPIPETHPOBATH
IIOJIyYEHHBIE PE3YJIbTaThI;

— OCYILECTBJIATh MOHUCK, 0OpabOTKY M aHajIM3 HayYHO-TEXHHYECKOH MH(pOpManuu 1o
pOQUITIO BEIMOIHIEMON pabOThI, B TOM YUCIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTU;

— paboTaTh Ha COBPEMEHHBIX NPUOOPax, OPraHU30BbIBATH POBEACHHUE SKCIIEPUMEHTOB U
UCTIBITAHUH, TIPOBOAUTH UX 00PAabOTKY U aHAIM3UPOBATH PE3YJIbTATHI;

Braoemy:

— METOJOJIOTUEN M METOJMKOM IPOBEACHHUS HAyYHBIX MWCCICJOBAaHUN; HaBbIKAMH
CaMOCTOSITENIbHOW HayYHOH U HCCIe10BaTeIbCKONW pabOThI;

— CIIOCOOHOCTBIO pelllaTh IOCTaBJIEHHBbIE 3aJaud, HCHOJb3ysd YMEHHMS M HaBBIKU B
OpraHM3ali Hay4HO-UCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX padoT;

— HaBbIKAMU KPUTHYECKOIO aHaJIM3a HAay4YHO-TEXHUYECKOW JHUTEepaTypbl, pa3padOTKH U
dbopMynupoBaHUs COOCTBEHHBIX METOJI0JIOTHYECKUX MOIX0A0B K PEIICHHIO0 HAYUYHBIX TPOOIIEM.

3 Kpartkoe conep:kanue JMCHUIITHHBI

Paspnen 1. BoinosiHeHHe U NIpeACTABJICHHE Pe3YJIbTATOB HAYYHBIX HCCJIEI0BAHUI

1.1 BeinonHeHne HayYHBIX UCCIEAOBAHNM.

Cocrasnenue nporpammsl ucciiefiopanus. CTpyKTypa U cofiepKaHiue OCHOBHBIX pa3zesioB
0TYeTa 0 HayYHO-HMCCIIEeI0BaTENbCKOM paboTe.

dopmynupoBaHue 1efed U 3a/1a4 HCCIeI0BaHUs; COCTaBIEHUE aHATTUTHYECKOro 0030pa
[0 TeMe HCCIeI0BaHMs; BBIOOP I(PPEKTHUBHBIX METOJOB M METOAMK JOCTHKEHHS >KEIaeMbIX
pe3yJbTaTOB UCCIIET0BAHNUS.

[IpoBeneHne COOTBETCTBYIOIIMX OSKCHEPUMEHTOB JJIsi TMOJYYEHHUS MPaKTHYECKHX
pe3yJIbTaTOB; aHAJIN3, HHTEPIIpeTalus U 0000IIeHNE PEe3yIbTaTOB UCCIIE0BAaHNUS; HOPMYITHUPOBKA
BBIBOJIOB; HAIIMCAHHUE OTYETA.

1.2 IloaroroBka Hay4HOI'0 JOKJIaJa U MPE3EHTALUH.
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4 O0beM yueOHOH THCHHMILINHBI

Btz yaebHoii paGoTsi O0beM JUCHUIIMHBI
3E Akan. u Actp. 4

O01asi TPY10€eMKOCTh NPAKTHKH 7 252 189
KonTakTHas padora — ay1MTOPHbIE 3aHATHS 0,67 24 18
[IpakTuueckue 3ansatus (I113) 0,67 24 18
CamocrositesibHas padora (CP) 6,33 228 171
KonTakTHas camocrosiTenbHas paboTa 6.33 0,4 0,3
O06paboTKa pe3ynbTaTOB M COCTABJICHHUE OTYETA ’ 227,6 170,7
Buja koHTpOJIS: 3a4er c oneHkom

AHHOTanus padoyeil nporpamMmbl

«IIpousBoacTBEeHHAS] MPAKTHUKA: MPeIIUIIJIOMHAs MPAKTHKA)

1 Lesib AUCHUIINHBI — BHITIOJHEHUE BBITYCKHON KBATU(PHUKAITMOHHOM pabOThI

2 B pe3yabTaTe H3yYeHUs TUCHUTLIAHBI 00YYAIOIIHIiCS T0JI2KEH:

Obaaoams cleayolUMU KOMIETCHIUSIMA W MHAUKAaTopamu ux noctkeHus: [1K-1.1,
[TK-1.2, TIK-1.3, TIK-2.1, TIK-2.2, TIK-2.3, T1K-3.1, TIK-3.2, [1K-3.3, T1K-4.1, [1K-4.2, T1K-4.3,
[1K-5.1, TIK-5.2, I1K-5.3, TIK-6.1, T1IK-6.2, TTK-6.3.

3namy:

— MPUHITAIIBI 1 METOJIbI BHITOJIHCHUS SKCIICPUMEHTOB M HCIIBITAHHUIA 110 TEME BBITYCKHOMN
KBATM(UKAIIMOHHON PabOThI;

— MPUHITUIIBI TPOSKTUPOBAHUS MPEATIPUATHHI, TEXHOIOTUYECKUX JTMHUN 110 IPOU3BOICTBY
THCM, pa3menieHue, (QpyHKIMOHUPOBAHHWE W OOCITYKMBAaHHWE OCHOBHOI'O TEXHOJOTHYECKOTO
000pyI0oBaHus;

— MPUHITUIIBI YIIPABIEHHUS OCHOBHBIMH TEXHOJIOTUYECKUMU MPOIIECCAMH IPOMBIIIIEHHOTO
MIPOU3BO/ICTBA;

— OpraHU3alMIO U MPOBEICHNE BXOIHOTO, ONIEPAIIMOHHOTO KOHTPOJISI, KOHTPOJIS KauyecTBa
TFOTOBOM MPOAYKIINH;

Ymemn:

— BBITIOJIHATh TOUCK, O0OpabOTKYy, aHalW3 M CHCTEMAaTHU3allMI0 HAyYHO-TEXHUYECKOU
uH(OpPMAIINU, OCYIIECTBISATH BBIOOP METOAMK W CPEJCTB PEIICHUS 3ajad, IOCTaBICHHBIX
MPOrpaMMOi MPAKTUKH U TEMOU BBIMTYCKHON KBaTU(UKAIMOHHON padOTHI;

— BBITIOJTHATH OCHOBHBIE TEXHOJIOTHYECKHUE pacueTsl pu npousBoactee THCM;

— BBITIONTHATH 00pabOTKY M aHAIN3 PE3YNIbTaTOB IKCIIEPUMEHTOB U HCTIBITAHMIA;

— OCYUIIECTBJIATH KOHTPOJIb TEXHOJIOTUYECKON JUCIUILTUHBI ITpH rpousBoicTBe THCM;

— aHaJIM3UPOBATh BO3HUKAIOIIME B TPOM3BOACTBEHHON M HAyYHO-HCCIIEI0BATENbCKON
JESTSIILHOCTH 3aTPYIHEHUS Y UCKATh ITYTH UX Pa3peIICHHS,

Braoems:

— CIIOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHHs] MpH pazpaboTke
TEXHOJIOTHYECKHUX TMPOIIECCOB, BBIOMpaTh TexHoJoruu mnpousBojactBa THCM ¢ yderom
9KOJIOTHYECKUX TOCIICICTBUN UX TPUMCHCHHS,

— CITOCOOHOCTBIO K HCITOJIb30BAHHIO TTOJIYYCHHBIX TCOPETHUYSCKHX M IMPAKTHYCCKHX
3HAHWN B 00JACTH XUMHH U TEXHOJIOTHHU JJIs PEIIeHUs 3a1a4 MpodeCcCHOHATBHON AeSITENEHOCTH.

3 Kpartkoe coaep:xkaHue TUCUMILIHHBI

Paszoen 1. Beedenue: yenu u 3a0auu npedOuniomMHou npaKmuxu

emn w 3amaum npeaauIiioMHOM mpakTUkh. CoOCTaBiI€HHWE W COTJIaCOBaHUE IIaHa
BBITIOJTHEHUS BBIMTYCKHOW KBaM(UKAIMOHHOW pabOThl, KOHTPOIBHBIX TOYEK, BUAA M O00BeMa
MPEJICTaBISIEMOrO K KaX/10i KOHTPOJIbHOM Touke Marepuana. OpraHuzalioHHO-METOIUYECKUE
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MeponpusTus. MTHCTpyKTaxu Ha paboueM MecTe, 10 3JIEKTPOOe30MacCHOCTH U TPOTUBOTIOXKAPHON
0e30MacHOCTH.

Pa3zoen 2. Bvinonnenue 8binycKHOU KEATUGUKAYUOHHOU pabombl

COop HayyHO-TEXHMUYECKOH HH(POpPMAIMM IO TeME BBIMTYCKHOW KBaIU(PHUKAIIMOHHOM
paboT1bl. OTpaboTKa METOAMK U BBITIOJHEHUE SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN.

O6ocHoBanue oOmeld KoHmenuu JuHUM 1o mpousBoAcTBy THCM. Ilogbop wu
COTJIACOBAHUE MPOU3BOJUTEILHOCTH OCHOBHOTO U BCIOMOTATEIbHOTO TEXHOJIOTHYECKOTO
o0opynoBaHus. BpIonHeHHEe OCHOBHBIX TEXHOJOTHYECKMX pacyeToB. Omnucanue paboThI
TEXHOJIOrMYecKoi uHuu npousBoacTtsa THCM.

C6op, oOpaboTka u cucreMaruszanus Marepuana. OdopMieHus OT4eTa 10
MPEIIUIIIOMHON ITPAKTUKE.

4 O0bem yueOHOH TUCHMILINHBI

Bup y4eOHoii padoThI Obnem npakTikn
3E Akan. 4. | Acrp. 4.
O01mas TPyA0eMKOCTh PAKTHKH 9 324 243
CamocrosiTeibHAsE paGoTa 9 324 243
B TOM 4HCIe B popMe MPAKTHUECKON OTOTOBKH 9 324 243
KoHTakTHas camocTosTelbHas paboTa 0,4 0,3
9

CamocTosITeIbHOE H3YUCHHE PA3JIeTIOB IPAKTUKH 323,6 2427
Bujx UTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOMH

5.5 'ocynapcTBeHHAsi HTOIOBasl aTTECTALMSA: MOATOTOBKA K NPoLEAYype 3a1IUThI U 3a1UTA
BBINIYCKHOW KBAJM(PHKAIHMOHHON PadoThI

AHHOTanus pado4eil NPporpaMMbl
«"ocynapcTBeHHasi NTOroBasi aTTecTals:
NMOATOTOBKA K NMpoueaype 3alUThI H 3allIMTAa BHINYCKHON KBAJH(HKAIIMOHHOH padoThD)

1 Ieapb rocyrapcTBeHHON UTOrOBOI ATTECTALMK: MOATOTOBKHU K MpoIeaype 3aluThI
U 3aLIUTa BBIMYCKHOWH KBATN(PUKALMOHHON PadoThl — BBIBICHUE YPOBHS TEOPETHUUYECKOH U
MPaKTHYECKOH MOrOTOBIEHHOCTH BBIITYCKHHKA BYy3a K BHIITOJHEHUIO MPOGECCHOHATBHBIX 33134 U
COOTBETCTBUSl ero mnoarotoBku tpedoBanmsiM PI'OC BO mno HampaBiaeHUIO MOATOTOBKU
OakanaBpoB 18.03.01 Xumuuyeckasi TexHoJiorusi, npopuwib «XHMHUYECKasi TEXHOJIOTHS
TYTronJIaBKMX HEMeTANIMYECKHX H CHIIMKATHBIX MATEPHAJTIOBY.

2 B pe3yabTare n3y4eHus JHCHUIIIMHBI 00yYAIOMIMIiCS OJIKEH:

Obnadamye cleAyOMUMI KOMIIETEHIIMAMU U HHAMKATOPAMH UX TOCTHUIKECHUS:
VYK-11; YK-1.1; YK-1.2; VK-1.3; YK-1.4; YK-1.5; YK-2.1; YK-2.2; YK-2.3; VK-2.4; VK-2.5;
VK-2.6; YK-2.7; YK-2.8; YK-2.9; VK-3.1; VK-3.2; YK-3.3; VK-3.4; YK-3,6; YK-4.1; VK-4.2;
VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-5.1; YK-5.2; VK-5.3; VK-5.4;
VK-5.5; YK-5.6; YK-5.7; YK-5.8; YK-5.9; VK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5; YK-6.6;
VYK-7.1; YK-7.2; YK-7.3; YK-7.4; VK-8.1; YK-8.2; YK-8.3; YK-8.4; YK-8.5; YVK-8.6; YK-8.7,
VK-8.8; YK-8.9; YK-9.1; YK-9.2; YK-9.3; YK-10.1; YK-10.2; YK-10.3; YK-11.1; YK-11.2;
YK-11.3; YK-2.10; YK-5.10; YK-5.11; YK-5.12; YK-5.13; YK-5.14; OIIK-1.1; OIIK-1.2;

OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-2.1; OIIK-
2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1; OIIK-
3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-
4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-
5.2; OIIK-5.3; OIIK-5.4; OIIK-5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11;



178

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; IIK-1.1; I1K-1.2; IIK-1.3; [1K-2.1; I[1K-2.2; I[1K-2.3; I1K-3.1; I1K-3.2; TIK-3.3; I1K-4.1; I1K-
4.2; 1IK-4.3; I1K-5.1; I1K-5.2; I1K-5.3; [1K-6.1; TIK-6.2; IIK-6.3; YK-3.5.

3uamo:

— [OPSIIOK  OpraHM3alliM, IUIAHUPOBAHMS M IPOBEIEHUS HAyYHO-UCCIIEI0BATEIbCKUX
paboT C UCIOJIb30BaHUEM IOCIEJHUX HAYYHO-TEXHUYECKHUX JOCTUXKEHUN B JaHHON 00J1acTH;

— (PU3UKO-XUMHUYECKHE OCHOBBI CUHTE3a TYTOIJIABKUX HEMETANINYECKUX U CHUIIMKATHBIX
MaTepUajIoB U IPUMEHSTh 3TU 3HAHUS Ha IIPAKTUKE;

— OCHOBHBIE TPEOOBAHMSI K MPEICTABICHUIO PE3YJIHTATOB MIPOBEJACHHOTO UCCIICAOBAHMS B
BHJIC HAYYHOI'O OTYETA, CTaThU WIN JOKJIALA;

Ymemu:

— CaMOCTOSITENIbHO BBISBJIATH IEPCIEKTUBHBIE HANpaBICHUS Hay4YHBIX MCCIIEI0BaHUMH,
00OCHOBBIBaTh AKTYaJbHOCTb, TEOPETUYECKYIO MU IPAKTUYECKYI0 3HAUYUMOCTh IPOOJIEMBI,
IPOBOAMTH 3KCIEPUMEHTAJIbHbIE MCCIEAOBAaHUSA, aHAJIM3UPOBAaTh U  HHTEPIPETHPOBATH
IIOJIy4YEHHBIE PE3YJIbTaThI;

— OCYILECTBJIATH [TIOMCK, 00pabOTKY U aHAJIN3 HAYYHO-TEXHUYECKON HHPOPMALIMU IO TeEME
BBINOJIHAEMON pabOThl, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX IPUOOPAX, OPraHU30BBIBAThH IIPOBEIEHUE SKCIIEPUMEHTOB U
UCTIBITAHUH, IPOBOAUTH X 00pabOTKY M aHATM3UPOBATh PE3YIIbTATHL;

Braoemy:

— METONOJIOTMEH M METOAUKON IIPOBENCHMS HAy4YHBIX WCCIIEIOBaHUM; HaBbIKaMU
CaMOCTOSITENIbHON HAYyYHOU U MCCIIE0BaTENbCKON paboThl;

— HaBbIKaMU PAa0OTHl B KOJIJIEKTUBE, IJIAHUPOBATh M OPraHU30BbIBaTh KOJUIEKTHUBHBIE
Hay4yHbI€ HCCIIEIOBaHMS; OBJIAZEBaThb COBPEMEHHBIMH METOJAMHU HCCIEIOBAHMUS M aHaIHU3a
MOCTaBJIEHHBIX MPOOJIEM;

— CIIOCOOHOCTBIO peIlIaTh IOCTABJIEHHBbIE 3aJaud, MCIONb3ysd YMEHHUS U HaBBIKU B
OpraHu3alMi HayYHO-UCCIIeI0BATEIbCKIX U TEXHOJIOTHYECKUX padoT.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

I'ocynapcTBeHHass UTOroBasi aTTecTalys: MOATOTOBKA K IMPOLEAYpE 3aIIMTHI M 3alluTa
BBIIYCKHON KBalIM(PUKAMOHHON pabOThl MPOXOAUT B § ceMecTpe Ha Oa3e 3HaHWM, yMEHUN U
HaBBIKOB, IIOJIyYEHHBIX CTYAEGHTAaMM NpU HU3ydeHMH aucuuiuinH Hanpasiaenus 18.03.01.
XumMHuYecKasi  TexXHoJorusi, Tnpoduwib «XUMHYECKAS  TEXHOJOTHMsl  TYroOIJIaBKHX
HEMEeTAJIMYECKHX U CHIINKATHBIX MAaTePHAI0B» U NPOXO0XKICHUS IIPAKTHK.

l'ocynapcTBeHHast UTOroBasi aTTecTalus: MOJATOTOBKA K IMPOLEAype 3allIMUThl U 3alluTa
BBIMYCKHON KBaJTU(HUKAIIMOHHONH pabOThl MPOBOAMUTCS TOCYJApCTBEHHON HK3aMEHAIMOHHOM
komuccueirt (I'0K).

Kontponb ypoBHS COPMHPOBAHHOCTH KOMIIETEHIIMHA OOy4aromuxcsi, MpHuoOpPEeTEeHHBIX
npu ocoeHnn OOII, ocymecTtBisercss myrem mpoBeaeHus 3amuTel BKP u npucBoenus
kBauukanun «bakanasBpy.

3amura BKP sBusercs o06s3aTenbHONM IpoLeaypodl HMTOrOBOM TOCYIapCTBEHHOM
aTTeCTallUU CTYJCHTOB BBICUIMX Y4EOHBIX 3aBEJICHUI, 3aBEPILIAIOIINX 00yIESHHE [0 HAIIPABICHHIO
MOATOTOBKM OakayiaBpuata. OHa MPOBOAMTCS MyOIMYHO Ha OTKphITOM 3acemannu [OK B
COOTBETCTBUH C JIOKAJIbHBIMH HOPMATUBHBIMU M PAaCHOPSAUTEIbHBIMA aKTAMU YHUBEPCUTETA.

Martepuassl, IpeCcTaBIsIeMble K 3alUTE:

BBIITYCKHAs! KBaJM(UKAIIMOHHAs paboTa (OsSCHUTENbHAS 3aITUCKA);

3ajanne Ha BemonHenrue BKP;

0T13bIB pykoBoautens BKP;

peuen3us Ha BKP;

npe3eHTanus (pa3gaTo4yHblil MaTepual), MOANUCAHHAs PYKOBOAUTEIIEM;
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JIOKJIa/.

B 3amaun ['DK BXoasT BBISBICHWE MOATOTOBICHHOCTH CTYJEHTa K MPOQGECCHOHATBHON
JIEATEIbHOCTH U MPUHATHE PEIICHUSI O BO3MOXKHOCTHU BBIJAUYU €MY AUILIOMA.

Pemenne o mpucyXIeHHHM BBITYCKHUKY KBalu(duKanuyu OakaiaBpa MPUHUMAETCS Ha
3aceqanuu ['OK mpocThiM OONBITMHCTBOM MPU OTKPBITOM T'OJIOCOBAHUU WICHOB KOMHCCHUU Ha
OCHOBaHUHU PE3YJIbTATOB MTOTOBBIX WCHBITAHUNA. Pe3ynbTarel ONpenesnstoTcss OICHKAMH
«OTIUYHOY, «XOPOIIOY, «YAOBIETBOPUTEIBHOY, KHEYTOBICTBOPUTEIHLHOY.

OOyuaromuiicsi UMeeT MpaBO IOJaTh B ANCUISIMOHHYIO KOMHCCHIO ameUISIHI0 O
HapylIeHWHU, T[O €ero MHEHUI0, YCTAaHOBJICHHOM MpPOLEAypbl 3alIUTHl  BBITYCKHOMN
KBATH(UKAIIMOHHON pabOThl. ATEIUIANMS O HECOIJIACHH C PE3yJIbTaTaMH 3alllMThl BBITYCKHOM

KBTM(DUKAIIMOHHOM PabOThl HE MPUHUMACTCS.
4 O0bem yueOHOH TUCHMILINHBI

Bunsr yue6HOI paboThI 3E Akan. 4. | Actp. 4.
Oo0mas Ttpynoemkoctb I'MA 1o yueOHOMY IU1aHy 6 216 162
KonrakTHas pabora — ayAuTOpPHbIE 3aHATHS - - -
CamocrosiTesibHasA padora: 6 216 162
KoHTakTHas paboTa — UTOTOBas aTTECTALIMS 6 0,67 0,5
Brimonnenue, Hanmcanue u opopmicane BKP 215,33 161,5
Bua xonTposs: samuta BKP

5.6 ®akyJabTaTUBBI

AHHOTaus padoyeil NPorpaMMbl M CHHUIIJIMHBI
«IlepeBo HAYYHO-TEXHHYECKOH JTUTEPATYPHD)

1. Hesab AucuMNIMHBI — MpHOOpeTeHne 00yyaromuMucs o0meld, KOMMYHUKaTHUBHOM U
npodecCHOHANbHOM KOMIIETEHIUI, YpPOBEHb KOTOpPBIX Ha OTHEJBHBIX JTanax S3bIKOBOM
HOJrOTOBKM TO3BOJISIET BBIMOJHATH PA3lMYHbIE BUABI MPO(ECCHOHATBFHO OPHEHTUPOBAHHOTO
IIEPEBO/A B POU3BOICTBEHHON U HAYYHOU JEATEIbHOCTH.

2. B pesyabTrare n3y4eHust AMCUHUILIMHBI 00y4AIOMINICH JOJIKEeH:

Obaaoams cleayOIMUMU KOMIOETEHIUSIMHA U UHAUKATOPaMH UX JTIOCTHXKEHUS |

VK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBI€ CIIOCOOBI JOCTHKEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE ITPUEMBI IIEPEBOJA;

— SI3IKOBYIO HOPMY M OCHOBHBIE (DYHKIIMHU S3bIKA KaK CUCTEMBI;

— J0CTaTO4YHOE [UIsl BBINOJHEHHMS NIEPEBOJA KOJWYECTBO JIEKCUYECKHUX EIAUHUL,
(bpazeosorn3MoB, B TOM YHCJIE€ COLUANBHBIX TEPMUHOB M JJMHIBOCTPAHOBEIUECKUX peallnii;

ymemy:

— IPUMEHATH OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— OCYUIECTBJIAITh TMHCBbMEHHBI TEpeBOJ] C COOJIOJAEHHEM HOPM JIEKCHYECKOU
HKBUBAJIEHTHOCTH, COOJIO/IECHUEM I'PaMMAaTHYE€CKUX, CHHTAKCUYECKUX M CTHIIMCTHYECKUX HOPM;

— 0(hopMIIATH TEKCT MEPEBO/IA B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYUIECTBJIATH MEPEBOA C COOJIOJCHHEM HOPM JIEKCHYECKOH OSKBUBAJIEHTHOCTH,
COOJIIO/ICHNEM TPAMMATHUYECKUX, CHHTAKCUYECKUX M CTHIIMCTHYECKMX HOPM TEKCTa MEpeBoja U
TEMIIOPAJIbHBIX XapPAKTEPUCTUK UCXOIHOIO TEKCTA;

gnadems:

— METOAMKON MPEINepeBOJUYECKOr0 aHajih3a TEKCTa, CIOCOOCTBYIOUIEH TOYHOMY
BOCIIPUATHIO HCXOJHOTO BBICKA3bIBAHUS;
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— METOJIUKOM MOJITOTOBKH K BBHIMOJHEHUIO MEPEeBOJa, BKIOYAs MOUCK MHPOpMALUU B
CIPAaBOYHOM, CIIEUAILHON JIUTEPATypPe U KOMIIbIOTEPHBIX CETAX;

— OCHOBaMHM CHUCTEMBI COKPALIEHHON IIEPEBOAUECKOM 3aIIMCH TP BBIIIOJHEHUH [1EPEBO/IA;

— OCHOBHOM MHOSA3BIYHOM TEPMUHOJIOIHEN CIIELUaIbHOCTH;

— OCHOBaMU pedeprupoBaHus U aHHOTHPOBAHUS JINTEPATYPHI 110 CIIEIUATBHOCTH.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

Pa3nesa 1. OcHOBHBIE JIEKCHYECKHE H CTHIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoaa
HAY4YHO-TeXHHYECKOH JINTepaTypsbl

1.1 Jlexcuueckue 3aKOHOMEPHOCTH HAyYHO-TEXHUUECKOT 0 nepeBoia. CMBICIOBOM aHAIIN3
HaY4YHO-TEXHMUYECKOI'0 TEKCTa M ero cermeHranus. CTHIMCTHYECKME OCOOCHHOCTH Hay4yHO-
TEXHUUYECKUX TEKCTOB. [IpeooneHue TpyAHOCTEN, CBA3aHHBIX C PACXOKICHUEM CUHTAKCUYECKHUX
CTPYKTYpP MHOCTPAHHOT'O U PYCCKOTO TEXHUUYECKHX TEKCTOB.

1.2 CpaBHeHnue mopsiika CIIOB B aHTIIMHCKOM M PyCCKOM TpeioxeHusx. [lepeBo cios,
yCTaHOBJICHHE 3HadyeHus ciioBa. IlepeBos cBOOOIHBIX U (PA3eOIOTHYECKUX CIOBOCOYETAHUI.
[TepeBo/ 3ar010BKOB TEKCTOB U CTAaTel

1.3 Coxkpatenust. OcoOeHHOCTH MX NepeBosia. Pa3BuTHe HaBBIKOB IEepeBO/ia Ha IPUMEpPe
TEKCTOB 110 TeMe «XuMudeckas j1abopatopusi» «zmMepenust B XuMum».

1.4. Jlexcuueckue TpaHcOpMalMU INPH IEPEBOJE TEKCTOB 10 TEMAaTHKE XHUMHU H
XUMHUYECKON TEXHOJIOTHH.

Pa3znen 2. OcHOBHBIE TPaMMaTH4YeCKHe 0COOEHHOCTH MepeBoaa.

2.1. OcobenHocTH MepeBo/a mpeaoxenuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe mepeBoJa TEKCTOB [0 TEMATUKE XHUMHUYECKOW TEXHOJIOTUH
IlepeBoa MpUIAaTOYHBIX NPEIJIOKEHHAMN.

2.2. Meto/ibl ¥ IPUEMBI ITEPEBO/IAa CTPAIATENILHOTO 3aJ0Tra Ha IpUMeEpe NIepeBo/ia TEKCTOB
no Teme "TexHonoruu Oyaymiero".

2.3. Tunbl yCIOBHBIX NMpPEUIOKEHUH, MpaBuila U 0cOOEHHOCTH uX nepeBoia. [IpakTuka
NepeBojia YCIOBHBIX NMPEAJIOKEHUN HAa IpHUMepax TEKCTOB IO Pa3JIMYHBIM pazlielnaM XMUMHHU U
XUMHUYECKON TEXHOJIOTHH.

2.4. MojanbHbI€ TJIAroJIbl 1 OCOOCHHOCTH MX TEpeBoJia Ha MpUMEpe MepeBojia TEKCTOB
«Texnonorusy, «IIpomsllieHHOE 060PYAOBaHHE»

Pa3nea 3. OcoGeHHOCTH NepeBoa NpelJIoKeHHi ¢ HeJIMYHBIMHM (POPMaMHU IJ1aroJia

3.1 Undpunutus (HeonpenenenHas Gopma riarona). Ponb "HGUHUTHBA B IPETIOKEHUH U
BApUAHTHI IIEpEBOA HAa PYCCKUM A3bIK. [IpruacTus u repynauii. BapuanTel nepeBoia Ha pyCCKHM
A3BIK.

3.2 UuounutuBaele o0opoTel. OOopor ponoigHeHue ¢ UHOUHUTUBOM. OO60pOT
nojsexaniee ¢ MHQUHUTUBOM. Pa3nnuHble BapraHThHI IEpeBO/A.

3.3 IlepeBox mpuyacTHBIX 00OPOTOB. AOCONIOTHBIA MPUYACTHBIA OOOPOT M BapHAHTHI
nepeBojia. Pa3BuTie HaBBIKOB NepeBoia B chepe XUMUU U XUMUYECKON TEXHOIOTHH.

Pa3nea 4. OcobenHocTu pedpepaTHBHOIO NEpeBOIA

4.1. Anroput™ npeanepeBo14eckoi padoThl C HAYyYHO-TEXHUUYECKUM TEKCTOM 110 XMMHKO-
TE€XHOJIOTUYECKON TEMATHKE.

4.2. Anroput™m cocraBieHHs pedepara TO XHMHUKO-TEXHOJIOTHMYECKOH TEMaTHKe
(aHHOTAITNH)

4.3. Aaroput™m paboTHl 1O pedepaTUBHOMY IEPEBOAY 1O XHMHKO-TEXHOJIOTHYECKON
TEMaTHKE.
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Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemectp 6 cemecTp
3E Akar u. | 3E Alflaﬂ' 3E Alffﬂ'
OO6m1ast Tpy10€MKOCTh 4 144 5 79 9 79
THACIIATUINHEI
KonTakTHas paéora — 0,44 16 0,22 8 0,22 8
ay/INTOPHbIE 3aHATHS:
[Mpaktuueckue 3ansatus (I13) 0,44 16 0,22 8 0,22 8
CamocroniTesibHasi padoTa 3,56 128 1,78 64 1,78 64
KonrakrHasg caMocTosTeIbHAs 0.4 0.2 0.2
paborta
C 3,56 1,78 1,78
aMOCTOSITEIIbHOE H3yUCHUE 1276 63,8 638
pa3nenoB AUCITUILIMHBI
Buja uTOroBOro KOHTpOJIst 3ager 3ager
Cemectp
Bcero p
Bup yueGHo# paoTI 5 cemectp cemMecTp
3E Actp. 4. 3E A(;Tp' 3E A(;Tp '
OO6m1ast Tpy10€MKOCTh 4 108 2 54 9 54
IUCIUILINHBI
KonrakTHas padora — 0,44 12 0,22 5 0,22 6
ay/INTOPHbIE 3aHATHS:
[IpaxTuueckue 3ansatus (I113) 0,44 12 0,22 6 0,22 6
CamocroniTesibHasi padoTa 3,56 96 1,78 48 1,78 48
KourakrHasg caMocTosTeIbHAS 0.3 0,15 0,15
pabota
C 3,56 1,78 1,78
aMOCTOSITEIIbHOE H3yUeHUE 957 47.85 47 85
pa3aenoB AUCIUILTUHBI
Bua uToroBoro KOHTpoOJIA 3ager 3ager
AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHbBI
«'paxkaaHckas 3a1UTA B Ype3BbIYAMHBIX CUTYAUAX)
1. Heap AUCHUILUIMHBI -- TOATOTOBUTH CTYJAEHTA K OCMBICIEHHBIM MPaKTUYECKUM

JNEUCTBUSIM TI0 OOECTICYCHHIO CBOEW O€30MacHOCTH M 3alllUThl B YCIOBUSX BO3HUKHOBEHUS

‘{pCSBLI‘-IaI\/'IHOI\/'I CUTyalluu MPUPOJHOI'0, TCXHOTCHHOI'O U BOCHHOI'O XapaKTepa.

2. B pe3yabTrarTe u3ydyeHus IJUCHUILIMHBI 00y4YaI0IUIICH T10JIKEH:
Obaaoamse CleqyOMMA KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKEHUS:

VK-8.1/8.2, VK-8.5, VK-8.7.

3name:
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- XapaKTEpUCTHKH TPHUPOJHBIX OCICTBUI, TEXHOT'CHHBIX aBapuil M KaTacTpod Ha
paaualoOHHO, XUMUYECKU M OMOJIOTMUYECKU OMACHBIX 00BEKTaX, Mopaxaronire GakTopbl Ipyrux
ONacHOCTEH;

- OCHOBBI BO3/ICMCTBUS OIMACHBIX (DAaKTOPOB UpE3BbIYAWHBIX CUTYyallUd Ha YeJlIOBEKa U
IPUPOHYIO CPENY, JOMyCTUMBIE MPeAeIbHBIE KPUTEPUU HETAaTUBHOTO BO3CHCTBUS;

- Mepbl 0Oe30macHOro MOBENEHHs NpU NpedbIBaHWM B pailoHax (30HaX) MOXKapoB,
PaIuOaKTUBHOT0, XUMUYECKOTO U OMOJIIOTUYECKOTO 3arpsi3HEHHUS;

- crnocoObl M CpeJCTBa 3allUThl YelOBEKa OT BO3ACUCTBUS MOpaKaloIUX (PaKkTOpOB
Ype3BbIYANHBIX CUTYAIM TPUPOIHOTO, TEXHOTEHHOT'O M BOSHHOTO XapaKTepa.

Ymems:

- HCIIOJIb30BaTh CPEJCTBA 3AIIUTHI OPraHOB JBIXaHUS W KOXKH, MEIWLUHCKUE IS
CaMO3allUThl U OKA3aHUS TOMOLIH IPYTUM JIFOJISIM;

- TPUMEHSTHh TEPBUYHBIC CPEACTBA TOXAPOTYIICHHS Ui JIOKAIW3AUK W TYIICHHS
Mo’Kapa, BO3HUKILIETO B ayTUTOPHUH (J1abopaTtopun);

- OKa3bIBaTh ce0€ U APYTUM MOCTPAAABILINM MEIULUHCKYIO IIOMOIIb C MCIOIb30BaHUEM
Ta0eNbHBIX U TOJPYYHBIX METUIIUHCKUX CPE/ICTB.

Braoemy:

- MpUeMaMu TPOBEJCHHS YaCTUYHOW CaHUTApHOM 0OpaOOTKU MpU BBIXOAE M3 pailoHa
(30HBI) paAMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHUECKOTO 3arps3HEHUS (3apasKeHHs);

- croco0amMu ¥ TEXHOJOTUSIMU 3aIUTHI B UPE3BbIYANHBIX CUTYaLIUSAX.

3. KpaTkoe coep:kanue A CHUILIUHBI.

Paszoen 1. Onacnocmu npupoonozo xapaxmepa

Cruxuiinple O€CTBHS, SBJICHUS MPHUPOIBI PAa3pyLINTEIBHONW CHIIBI - 3€MJIETPSICEHUS,
HaBOJHEHHUs, CEJIEBble MOTOKHU, OIOJI3HU, CHEXKHBIE 3aHOCHI, M3BEPKEHUE BYJIKAHOB, OOBAJIbI,
3acyXH, yparassl, OypH, IOKapbl.

Pa3zoen 2. Onacnocmu mexnoeennozo xapaxmepa

ABapun u KaracTpobl Ha paJMALMOHHO OMACHOM OOBEKTE, XMMHUYECKH ONacHOM
o0bekTe, OWOJIOrMYECKH ONAacHOM OO0BEKTe; Ha TpaHCHopTe  (MKEJIEe3HOJOPOKHOM,
aBTOMOOMJIBHOM, PEYHOM, aBUAITMOHHOM); Ha THJIPOCOOPYKEHHX; HA KOMMYHAJIbHBIX CHCTEMax
KU3HE00EeCIIeUeHHUS.

Pa3zoen 3. Onacnocmu eoennoco xapakmepa

[IpumeHeHne  OpyXHS ~ MacCoBOrO  TMOpPaXEHHUs  (SIEPHOTO,  XUMHYECKOro,
OMOJOTUYECKOT0), OOBIYHBIX CPEICTB C 3AKUTaTEIbHBIM HATIOJTHEHHEM, HOBBIX BUIOB OPYXKUS.
30HBI 3apaKEHUS OT CPEJICTB IMOPAXKCHHUS W MX BO3JICHCTBHE HAa HACEICHHE M OKPYIKAIOUIYIO

HPUPOJHYIO Cpeny.

Paszoen 4. oxcapuas 6ezonacnocmo

[Toxapnast omacHocTh. [lokapnas oxpana. Kmaccudukamus mokapoB B 3JaHHSIX U
nomenieHusx. Ctaguu pa3BuThs noxkapoB. Jlokanuzanus U TylmieHUe nokapoB. I[lepBuuHbie
cpeactBa mokapotymieHus (oraerymmurtenn OIT -8, OV-2, OBII-5, BHyTpeHHU NOXapHBIN
BOJIOTIPOBO/) M MpaBWJIa TMOJb30BAHUS MUMHU. ABTOMAaTHYECKHUE CHCTEMbl MOXKAPOTYIICHUS —
CIIpUHKJIEpHBIE W JpeHdYepHble. OTHETyIanMe BemecTBa — BOJA, MEHbBI, HETOPIOYHUE Ta3bl U
pa3baBUTENH, TOPOIIKOBBIE COCTABBI, TaJIOT€H3aMEIICHHBIE YTIIEBOIOPO/IBI.

Pazoen 5. Komnnexc meponpusamuti epaxcoanckoul 3auumsl HAceleHuUs

Onosemienne u WHGOPMUPOBAHHME HaceleHUsi 00 omacHocTu. lIpuHsATHE HaceleHHEeM
curHaiioB omoBenieHus: («Buumanme Bcem!», «BoszmymHas TpeBoray, «PaamarmonHas
OMACHOCTBY», «XHUMHUYECKass TpeBoray, «OTOOW OMAcCHOCTH») M TOPSAOK ACUCTBUS IO HUM.
OBakyalus HacelleHHs U3 30Hbl omacHOCTH. CrnocoObl 3Bakyaluu. OKCTpEHHas 3BaKyalus
CTYJICHTOB U3 ayJJUTOPUU NPU BOSHUKHOBEHUU T0OXKapa.
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CpenctBa mHANBUAYAIBHOH 3amuThl opraHos aeixanus (I'T1-7, I'TI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, «®enukcy, I'JI3K, AIT, AIT-3, 113Y-K, UIT-4M, UII-5, UII-6, KUII-8),
koxu (JI-1, O3K) uenoBeka. MeauuHcKke CpeIcTBA 3alIUTHI.

CpencTBa KOJUIEKTMBHOM 3allMThl HaceleHus. Ha3zHaueHue, 3amiUMTHBIE CBOMCTBA
yoexuml.  IIporuBopaananmonnsie ykpoiTusa (I[IPY, moazemHble mnemexoaHbie MEpPeXObl,
3arny0JIeHHbIE CTAHLIUY METPOIIOJIUTEHA), IPOCTEHIIINE YKPBITUS (TPaHIIEH, OKOIIbI, TEPEKPHITHIE
mienu). [IpaBuna 3ansTus yoexumia.

Pa3zoen 6. Oxazanue nepsoii nomowsu

OxazaHue nepBo TOMOIIH TIPU 03KOTaX, pAaHCHUSX, 3apakeHusx. [IpoBeieHne YyacTUYHON
CaHUTApHOW 0OpPabOTKM KOXKHBIX MOKPOBOB YEIOBEKA MPHU BBIXOJIE M3 30H PaJMOAKTUBHOTO,
XUMHYECKOTO M OMOJIOTHYECKOTO 3apayKeHHS (3arpsi3HEHUS ), 13 30H TI0XKAPOB.

Pasoen 7. Jluxeuoayus nocreocmesuti upe3ebiuatino cumyayuu

ABapuiiHo-criacaTesbHbIe Pa0OThL. DKCTPEHHAs 3BaKyalHs U3 ayJUTOpuu (JabopaTopun)
B YCJIOBUSX M0OXKapa, paJuallMOHHOI0, XUMHUYECKOI0, OMOJIOTHYECKOr0 3arpsi3HeHNs. TEPPUTOPUHN
C UCII0JIb30BaHUEM IpOoCTeNIIuX cpeacTB 3amuThl («Penuke», I'J[3K, nporusorasa ['TI-7 ¢ AI1I-
3).

4. O0bem y4eOHOH TUCHHUILINHBI:

. O0beM TMCUMILTHHBI
Bix yuebnoit pagore! 3E Akajnem.4 | ACTPpOH.4
OO0masi Tpy10€eMKOCTb 1M CHUIITHHbI 1 36 27
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,11 4 3
Jlexun 0,11 4 3
CamocrosiTejibHasi padoTa 0,89 32 24
CamocTosiTenbHOE U3YUYEHHE Pa3/1eJ0B JUCIUILIMHBI 31,8 23,85
0,89

KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
Buja HTOroBOro KOHTpOJIs: 3auer

6. TPEBOBAHMUA K YCJIOBUSAM PEAJIM3AIIU ITPOI'PAMMbI BAKAJIABPUATA

6.1 Odmecucremusbie TpedoBanus k peanusanuun OOII d0akanaBpuara
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VYHHUBEpCUTET pacmojaraeT Ha MpaBe COOCTBEHHOCTH WM MHOM 3aKOHHOM OCHOBAaHUH
MaTepHaIbHO-TEXHUUECKUM OOecrieueHueM 00pa30oBaTeIbHON AEATeNbHOCTH (IIOMELICHUsIMHU U
obopynoBanuem) s peanu3anun OOII GakanaBpuara.

Kaxnplii oOydaromuiics B Te4eHHE BCEro IepuoAa oOyueHHs oOecrednBaeTCs
UH/IUBUIYAIIbHBIM ~ HEOTPAaHMYEHHBIM  JIOCTYIOM K  JJIGKTPOHHOW  MH(OPMALMOHHO-
00pa30BaTeNIbHON Cpelie YHUBEPCUTETa. DJIEKTPOHHAs MH(POpMaMoHHO-00pa30BaTeibHas cpesa
o0ecreynBaeT BO3MOXKHOCTH JIOCTYyIa OOydYaroulerocs W3 J0OOH TOYKH, B KOTOPOH HMEeTCs
JOCTYIl K MH(OPMAIMOHHO-TEIEKOMMYHUKALIMOHHON ceTH «lHTepHeT», KaKk Ha TeppUTOPHH
YHHUBEPCHUTETA, TaK 1 BHE €€.

OneKkTpoHHas MH()OPMAIMOHHO-00pa30BaTe/IbHAs Cpe/la YHUBEPCUTETa 00eCIIeUMBAET:

— JOCTYIl K Y4eOHBIM IITaHaM, pabouuM MporpamMmaM AMCUUIUIMH (MOJIyJei), IMpaKTHK,
3JIEKTPOHHBIM Y4E€OHBIM M3JIaHHUSIM U 3JIEKTPOHHBIM 00pa3oBaTeIbHBIM pecypcaM, yKa3aHHbBIM B
pabouux nmporpamMmax JUCHUILUIMH (MOyJiel), TPAKTHUK;

— (hopMupoBaHME IEKTPOHHOTO MOPTHOINO 0OYJAOLIETr0cs, B TOM YUCIIE COXPaHEHHUE ero padoT
Y OLIEHOK 32 3T paboThl;

— (uxcanuio xoma 00pazoBaTEIBHOIO MPOLECCa, PE3yJIbTATOB MPOMEKYTOUHOW aTTeCTallUu U
pesyabpTaToB ocBoeHuss OOII 6akanaBpuara;

— NpoBeleHHE YYEOHBIX 3aHITUH, NMPOLEAYP OLEHKH pe3yJbTaToB OOYy4YeHMs, peaau3alus
KOTOPBIX MPEIYyCMOTpPEHa C TPUMEHEHHEM DJEKTPOHHOTO OOYYeHHs, IUCTAHIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH;

— B3aUMOJICHCTBUE MEX/TYy YIaCTHHKAMH 00pa30BaTEIbHOTO MPOIECCa, B TOM YUCIIE CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aUMOJIeHCTBUS OCPEICTBOM ceTu «VHTepHeT».

OyHKIIMOHUPOBAHUE  JJIEKTPOHHOW  WH(POPMAIMOHHO-00PAa30BaTEIBLHON  Cpeabl
o0ecrneynBaeTcsi COOTBETCTBYIOIIMMHU  CPEJACTBAMU  HMH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH W KBamuHUKalueld pabOTHUKOB, €€ WCHOJB3YIOUMX M TOAJCPKUBAIOIINX.
OYHKIMOHUPOBAHUE 3JIEKTPOHHOW MH(OPMAIIMOHHO-00Pa30BaTENbHON CpPEbl COOTBETCTBYET
3aKoHoOAarenbCTBy Pocculickon denepanun.

6.2 TpeOoBaHMs K MATEPHAJIBLHO-TEXHHYECKOMY 00eCIIeYEeHH IO

MarepuanbHO-TEXHHUECKass 0a3a  yHHBEPCUTETa  COOTBETCTBYET  JEHCTBYIOIIUM
IPOTHBONOXKAPHBIM TpaBWJIaM W HOpMaM W 00ecneunBaeT MPOBEACHHUE BCEX BHUJIOB
JUCHMIUIMHAPHOM W MEXIUCUUIUIMHAPHONW  IOATOTOBKH, MPAKTUYECKOH M HaydHO-
MCCJIEIOBATEIbCKOM paboThl 00yYaromuXxcsl, NPeIyCMOTPEHHBIX YUEOHBIM IJIAHOM.

IlepeueHp MaTepuanbHO-TEXHUYECKOIO 0OECHEUEHHUs! BKIJIIOYAET: JIEKIIMOHHBIE YUeOHbIE
aymuropun  (00OpyZOBaHHBIE BHJICONPOCKIMOHHBIM 00OpYIOBaHMEM Uil  TPE3CHTAIHA,
CpeACTBaMU 3BYKOBOCIIPOU3BECHHUS, SKPAHOM, U UMEIOIINE BbIX0]1 B IHTEpHET), MOMELIeHUs IS
IPOBEJCHUSI CEMUHApCKUX M MPAKTHUYECKUX 3aHsATHH (00opynoBaHHbIE y4ueOHOW MeOenblo),
6ubnuoreky (MMmeromyro paboune KOMIBIOTEpHBIE MecTa Juld O0ydaroIluXcs MO MporpaMme
OakanmaBpuaTa, OCHAIIEHHBIE KOMITBIOTEpAMH C JIOCTYIIOM K 0a3aM MaHHBIX M BBIXOJOM B
WutepHer), nmabopaTopuM, OCHAIEHHBIE COBPEMEHHBIM OOOPYJIOBAHUEM JUIS BBIMOJIHEHUS
HAYYHO-HMCCIIEJIOBATEIIbCKONH  pa0OThl, KOMIBIOTEpPHBIE  Kiacchl. [lpm  mcmoip30BaHUU
AIIEKTPOHHBIX H3JIaHUH YHHUBEPCUTET O0ECleunBaeT KaXJoro oOydaromerocs BO BpeMs
CaMOCTOSITENIbHOW TMOATOTOBKM pabo4YMM MECTOM B KOMITBIOTEPHOM KJIacC€ C BBIXOAOM B
WHTEpHET B COOTBETCTBUH C TPYIOEMKOCTHIO U3YYaeMBIX JUCIUILINH.

[Tomemienust mpencTaBisioT co0o0il ydeOHble ayAMTOPUM JUIsl TPOBEACHMS Y4eOHBIX
3aHATUH, NPEIYCMOTPEHHBIX IpOrpaMMoi OakanaBpuara, OCHAIEHHbIE OOOPYJOBaHHUEM U
TEXHUYECKHMHU CPEACTBaMHU OOYYEHHS, COCTaB KOTOPBIX OMpeAeisieTcs B padovnx ImporpaMmmax
TUCITUTLIAH (MOIYJIeH).

MartepuanbHo-TexHuueckoe ooecrieduenrie OOII 6akanaBpraTa BKIIOYAET:
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6.2.1 O6opynoBanue, He0OX0AUMOE B 00Pa30BaTeJIbHOM MpoLecce

- Ilapk evicokomemnepamypHo2o 2a3z068020 U 1eKMpomepMuiecko2o 060py0068aHusL:
€YU BHICOKOTEMIIEPATYPHBIE TUTEIIBHBIE C TA30BBIM 000TPEBOM JJIsl BAPKH CTEKJIA; JIEKTPOIICYU
CONpPOTHUBIIEHUST C HarpeBarelsMu u3 Xxpomuta JantaHa (BHUUDTO); snexrponeun
conporuBienus BakyymHble (tun CIIBD, CIIBJI); neun nabopaTOpHBIE THUTEIbHBIC
AIIEKTPUYECKHE C CWIMTOBBIMH HAarpeBaTelsiIMH M  aBTOMAaTHYECKHM PETYJIHMPOBAHHEM
temriepatypbl [IJI 5/12,5; medp omekTpuueckas Juisi ONTHYECKOTO CTEKJIIOBAPEHUS CO
CTEKJIOMEIIAIIbHOM MAIIMHOM; I€Yb JJIEKTPUYECKAas C YCTAHOBKOW JJISI BBITATMBAHUSA JICHTBI
CTEKJIa; MeYb AIEKTPUYECKas ¢ peryIupyeMoi ra3o0Boil cpeioil; neyu aneKTpudeckue MyQesbHbIe
U YCTaHOBKHM BBICOKOTEMIIEPATypHBIE C MPOTPAMMHBIM YIPABICHHUEM; I€4Yb JJIEKTPHUUECKas
rpagueHTHas; 00OpyIOBaHME Uil OTIUBKH CTEKOJIBHBIX PAcCIIaBOB; CYHIMJIbHBIE HIKa(BbI;
cymmibHbIe mKadbl Bakyymubie (MLW).

- Obopyoosanue 015 cunmesa u n0O20MOBKU 00PA3Y08 MAMEPUALOB.

BECHI YJICKTPOHHBIC TeXHIUYeCKHe U aHamuTnaeckrne Cauw-120D, Caux 220, DB-60H u np.; Becsl
naboparopusie (ACCULAB VICON); Bech ananutuyeckue (Gibertini Crystal); mabopatopnas
wianeTapHas MeibHuia RetschPM 100 ¢ pa3smonbHbIME TeaMu ¥ OapabaHaMu; MeEJIbHHIIA
BaJKoBas JabopaTopHas; MeJbHHMIIA [IapoBas JabopaTopHasi; MEJbHHUIbl  IIapOBbBIC
JByXKaMepHBIe; IpOOMIIKa IeKoBas JabopaTopHas; ycraHoBka AIIP; MenpHHIIa BUOpanMoHHAs
(BUBPOMALILI); mensuuna manerapHas (CAHJI, CatypH); apoOuika mekoBas; BUOPOCTOIN C
Ha0OpOM CHT; HCTHUPATENIN JUCKOBBIE C HA0OpaMH CHT; aHATMTUYECKasl MPOCCHBAIOIIAS MAIIMHA
AS 200 basiC ¢ KOMIJIEKTYIOIIMMH; OJHOIUCKOBas NLTH(OBAILHO-TIONIMPOBAIbHAS MaIlIdHA C
ABTOMATHYECKUM TPHUCIIOCOOJICHUEM JUTs [MOJIayd 00pasIoB; yiIbTpa3ByKoBas BaHHa ProSonic
1000; turnu kopyHaoBbie o0bemMoM 10 — 500 mut; Turnu mamotHeie oobemoM 500 — 1000 mut;
XUMHYecKas mocyaa (apdopoBasi; XMUMUYECKas IMOCyla CTEKISIHHAs; BBITSDKHBIC HIKAQBI;
yCTaHOBKA s LUIM(POBKM U TOJHPOBKM MaTEpHaloB; BHOPOCTOINBI; YCTAaHOBKA IS
rerepopazHOro OCa)xaeHus.

- IIpubopwi u obopyoosanue 05t NPOB8eOeHUs: CIMPYKMYPHLIX UCCLE008AHULL:
pEHTTeHOBCKHE JudpakToMeTpbl ¢ 0asamum Kkpucrawiorpapudecknx manHeix ICDD  wu
nH(OpMaIMOHHO-TTONCKOBOH cucteMoit SciGlassSofrwareSuite, B T.u. audppaxromerp D2 Phaser
Bruker AXS; nepuBarorpadsl ¢ QoTtorpaduyeckoil U IEKTPOHHON perucrpanuei, npudop
CHHXPOHHOTO TepMuueckoro aHammza STA 449 F3 Jupiter; nuddepeHinanbHblil CKAHUPYHOIIHIA
KaJIOPUMETP; CHEKTPATbHO-aHATUTUYECKUNA KOMIUIEKC Ha 0a3e MOHOXpomaTopa/crnekTporpada
MS3504i; criektpoMeTp KOMOMHAIIMOHHOTO PACCESIHUSI CBETA MCCIEIOBATENBCKOrO Kiacca C
BBICOKOpa3pelIalinuM  KOH(OKanbHbIM ~ MHKpockorom Horiba, LabRamHRVisible-NIR;
ONTHYECKHEe MHUKpOCKombl, B T.4., Olimpus BX 51 ¢ KOMIObIOTEpHBIM YIIpaBICHHEM U C
BBICOKOTEMIIEpaTypHbIM cToiukoM LinKam; inazepHslit ananusarop snemeHTHOroO coctaBa LEA-
S500 dupmer «Solary; Macc-crieKTpoMeTp ¢ HWHAYKTHBHO CBsizaHHOW ma3moin ICAP-Q;
demTocekyHaHbIH nazepHbld komiieke TETA-X ¢ cuctemMoll NUAarHOCTUKU H3IMYYCHUS U
MO3UITMOHUPOBAHUS, YKOMIUIEKTOBAHHBIM ONTHYECKHM CTOJIOM; IuppoBoii ocmmuiorpad TDS-
154D, roumomerp I'SM, wmmukpockon JENAPOL; nasepHblii TpaHylOMETp; MHUKPOCKOI
ontrueckuii nonspusanuonubiii (ITOJIAM-211); mukpockon Mmeramiorpaduyeckuit (MUH-8);
MmamuHbl paspbiBHbIe (FM-250, FM-500); ycraHoBka aisi ONpeneieHus TeIUIONpPOBOIHOCTU
orreymnopoB HecranoHapubiM MetomoM (ISO 8894-1, MeTon KpecTOBHHBI); YCTAaHOBKA JIJIsI
OTpeNieIeHUs]  TETJIONPOBOJHOCTH  BBICOKOTEIIONPOBOAHBIX ~ MaTe€pHajoB  CTAllMOHAPHBIM
meromoM; moct emkocteir (E8-2); tepaommerp (E6-13); usmepurens ummutanca (E7-20);
ocutorpad (MPY-1M); mukpockon ckanupyrommii anekrporssiii (TESCAN); nepuBarorpad
(MOM).

- Ilpubopvr u o0060pyoosanue 011 NPOGeOeHUs MEXHON0SUYeCKUX —UCHLIMAHULL:
YHUBEpCallbHas pa3pbIBHAs MaimHa Shimadzu; nunaToMeTpbl BEpTUKAIbHBIC U TOPU30HTATBHBIN
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¢ kommbioTepHbIM ynpasienueM Dil 402 PC; MukpoTBepioMephl C pydHbIM U aBTOMAaTHYECKUM
HarpyXeHueM; IpuOOpPHI ISl ONpeAeIICHHs YAenbHoM moBepxHocTH nopomikoB [ICX 11 (SP) u
[1CX-2; mpodunomerp IIporon — MUDT 130; ycTaHOBKM JUIsl ONpENENCHUS XUMHUYECKOU
CTOMKOCTH MarepuayioB; nossipuckomn-nojsgpumerp IIKC-125; yctaHoBKM 1Ji omnpeneneHus
IUIOTHOCTH MaTepuainoB; pH-meTpsr; pegpakromerp A66e ontuueckuit NAR-3T;
THIPABINYECKUI [TPECC PYUHOM; THAPABIMYECKHUI Ipecc moxyaBToMaT yermueM a0 10 T (UI1-10);
rUApaBiIMYecKuil mpecc noayasromar ycwiueM ao 50 1 (MII-50); ruppaBiauueckuil mpecc
noayaBromMar ycuiauem g0 100 1 (MIIC-100); kimumarmyeckas Kamepa jabopaTopHas;
BUCKO3UMETP BUOpAIMOHHBIN; BUCKO3HUMETP POTALMOHHBIN; BHCKO3UMETpP ODHIJEpa; Mpuoop
BacunbeBa; npubop Buka; nmpubop Jle-Illarense.

6.2.2 YyeOHO-HAIJISAAHEIE TOCOOH A

KommiekThl miakaToB K JEKIIMOHHBIM KypcaM; HaOopbl 00pa3Ii0B BEICOKOTEMIIEPATYPHBIX
HEMETAJNIMYECKUX MAaTepUajoB M JIEMOHCTPALMOHHBIX M3AEIMM M3 HUX; Habop oO0pa3LoB
TUIIMYHOTO Opaka u3JeNui; [akatel TUNOBBIX mnoctepoB HWP, Habopel mnpoaykuuu
IOPOMBIIIICHHBIX —MPEANPUATUH; KOMIBIOTEpHas MporpaMma IO OOYYEHHUIO BEIEHUs
TEXHOJIOTMYECKOro Ipolecca mpou3BojcTBa nopriaananemenra «75th ECS/CEMulator System
from the World Leading Cement Equipment Manufacturer)) dbupmer «FLSmIidt; marmsgHo-
JUAAKTUYECKUH MaTepuall 10 TEXHOJOTHMU IPOM3BOJCTBA H3JEIMM M3 CTEKJa, KEepaMHUKU,
BSOKYIIMX U KOMIIO3MLIMOHHBIX MaTepUalIOB; albOOMbI JU(PPAKTOrPaMM INIMHUCTBIX MUHEPAJIOB;
anbOombl  MK-CciekTpoB ~ HEOpraHMYECKHX  COEIMHEHUH;  aJlbOOMBI  PEHTI€HOTpaMM
HEOPraHUYECKUX MATEPHAJIOB.

6.2.3 Komnbiorepsl, HH(OPMALOHHO-TEJIeKOMMYHHKAIHOHHbIE ceTH,
annapaTHO-NPOrpaMMHbIe M ayIHMOBH3yaJIbHbIC CPEACTBA

[lepconanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHBIE mpourpsBatensimu CD u DVD,
IPUHTEpAaMM M IPOrPaMMHBIMM  CPEACTBAMHM; IPOEKTOPBI; DKpaHbl; ayJUTOPHUH  CO
CTaIlMIOHAPHBIMU KOMILJIEKCAMU OTOOpakeHusl HH(POpMALUU C JTF0O0T0 3JIEKTPOHHOTO HOCHUTEIIS;
WEB-kamepsb1; 1nudpoBas kamepa K ONTHYECKOMY MHMKpPOCKOIy; IM(poBOH (doToanmapar;
KONMPOBaJIbHBIE allllapaThl; JOKaJIbHAsA CETh C BBIXOJOM B VIHTEpHET.

6.2.4 IleyaTHbIe U 3JIEKTPOHHBIE 00pa30BaTe/ibHbIe 1 HHGOPMALIMOHHBIE PeCypPChI

NupopmaninoHHO-MeTOIMYECKHE MaTepHuabl: ydeOHble MOCOOMS MO JUCHUIUIMHAM
BapHMaTUBHOW YacTH IMPOrPAMMBbI; METOAMUYECKHE PEKOMEHAALMHM K NPAKTHUYECKUM 3aHATHUAM;
KaTaJoru TUIIOB ¥ BUJIOB MPOJYKIIUU U3 BEICOKOTEMIIEPATYpPHBIX HEMETAUINYECKUX MAaTEpPHAIIOB;
KaTaJoru MPOAYKIMH MPOMBILUICHHBIX NPEANPUATUH; pa3JaTOYHbIH MaTepHal K JEKIUOHHBIM
Kypcam; ydeOHble (pUIbMBI IO MpOLeccaM TEXHOJIOTUU U CHoco0aM MPOMU3BOJCTBA OTAEIbHBIX
BUJIOB W3/IE€JIHI1; 3JIEKTPOHHBIE YUeOHbIE W3/1aHNs 110 AUCLMITJINHAM BapUATUBHOM 4acTH, HAYYHO-
HOITYJISIPHBIE SJIEKTPOHHBIE U3/IaHUS.

DOneKTpoHHBbIE 00pa3oBaTeIbHbIE pecypchl: KadeapalbHble OMOIMOTEKH 3JIEKTPOHHBIX
W3JIaHUI 10 JIUCLUUIUIMHAM BapUAaTHBHOM YAacCTH; DJEKTPOHHBIE IPE3CHTALMM K pas3aenam
JIEKIIMOHHBIX KYPCOB; Y4YeOHO-METOAMYECKHE pa3paboTku Kadedapbl B SJIECKTPOHHOM BHIE;
yuyeOHble (QUIBMBI K pa3lenaM JUCHMIUIMH; 3JEKTPOHHBIE KaTajoru MPOIYKIIHH;
MH(OPMaLMOHHO-METOJMUYECKHE MaTepraibl B IEYaTHOM U 3JIEKTPOHHOM BHJIE 110 TPOU3BOACTBY
U3Jenuii M3 BBICOKOTEMIEPATYpPHBIX  HEMETAJUIMYECKMX  MaTepualioB;  COOpHUKHU
TEXHOJIOTUYECKUX CXeM, OYKJEeThl M KaTaJoru oOOpyHOBaHUS, CIPABOYHUKU IO CHIPHEBBIM
MaTepuaiaM, CIpaBOYHUKHU 10 HAWIYYILIUM JTOCTYITHBIM TEXHOJIOTHSIM IIPOU3BOJICTBA U3IEIINN U3
KepaMHKH, CTEKJIa, IPOU3BO/ICTBA BXKYIIIUX MAaTEPHUAJIOB; CIIPAaBOYHBIE MaTepUaibl B IEYaTHOM U
JJIEKTPOHHOM BHUJE 10 CTPOEHUIO U CBOMCTBAM TYrOIUIABKMX HEOPIaHUYECKUX BEILECTB;
AIIEKTPOHHASI KapTOTEKa MO0 PeHTreHO(a30BOMY aHAIM3Y; IEKTPOHHAs KapToTeKa Mo (a30BbIM
JyarpaMMaM COCTOSIHHMSI TYTOIJIaBKUX COEJMHEHUH; SJeKTpOHHAas KaproTeka ¢ororpaduii
MUKPOCTPYKTYPBI TYTOIJIABKMX HEOPTaHUYECKUX BEILECTB.
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[TomerieHust A7 CaMOCTOSITETLHOM pabOThl O0YYAIOIIUXCs OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXHOCTHIO MOJKIIOUeHUs K ceTu «HTepHeT» M oOecrnedeHbl JOCTYIOM B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

YHuBepcurer oOecreueH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOTO M CBOOOIHO
pacrpoCTpaHseMOro IMPOrPaMMHOTO  OOECICUEHUs, 6 MmOM Yucie O0me4ecneeHHO20
npouzeoocmea (coctaB omnpenensercs B padodux mporpamMmax AUCHUILIUH (MOAaylen) u
nooOeNHCUm 00HOBICHUIO RPU HE0OX00UMOCIUL).

[Ipu ucnonb3oBaHUM B 00pa30BaTEILHOM IMIPOLIECCE NIEUYATHBIX U3/IaHUMN, B YHUBEPCUTETE
chopmupoBaH OMOIUOTEYHBIH (POH/I, YKOMIICKTOBAHHBIN MIEUYaTHBIMH W3JAaHUSMHU U3 pacyera He
meHee 0,25 3Kx3eMIuIsipa KakJoro U3 M3JAaHUi, yKa3aHHBIX B pabouMX MporpamMmax AUCLMILIUH
(Momynei), mporpaMmax MpPaKTUK, HA OJHOTO OOYYalOMIerocs W3 YHUCIA JIMI, OJHOBPEMEHHO
OCBAaMBAIOIIMX COOTBETCTBYIOLIYIO TUCHUIUIMHY (MOIYJB), MPOXOISAUIMX COOTBETCTBYIOUIYIO
MPAKTHUKY.

OO6yuaromumcst obecrieueH n0CTyn (YOAJICHHBIM JOCTYN), 6 MOM uucjie 6 cayuae
npumeHenus 31eKMpoHHO20 00yUeHUs, OUCHAHUUOHHBIX 00PA306AMENbHBIX MEXHOI02UIL, K
COBpPEMEHHBIM PO eCcCHOHATBLHBIM 0a3aM JaHHBIX U HH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTEMAM,
COCTaB KOTOPBIX OIpezesercs B pabouux Iporpammax AUCHUILIMH (MOJYJeH) U HOJJIEKUT
OOHOBIICHHUIO (TPY HEOOXOAMMOCTH).

OOyuaronmecs: U3 YMCiia MHBAJIUIOB | JIHI C OTPAaHHYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI
o0ecreunBaroTCs MeYaTHBIMU U (UJTH) SIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (hopmax,
Q/IalITUPOBAHHBIX K OTPaHUYCHUSIM UX 3I0POBbSL.

Jlisa peanusanii OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl MOJATOTOBKH OakaiaBpoOB
UCTIONB3YIOTCSL (DOHABI Yy4eOHOH, y4eOHO-METOAMYECKOW, HAyYHOW, MEPHOAMYSCKON HayIHO-
TexHHuueckoi  nutepatrypel  WHbopmannonHo-6mbnuoreynoro uentpa (MbL) PXTY
uM. JI.1. MenneneeBa u kadeap, y4acTBYIOIIUX B PeaTH3al[du IPOTPAMMBI.

Nudopmanmonno-o6ubaunoreunsrii nentp PXTY um. JI. 1. MenaeneeBa oOecrnieunBacT
UHPOPMALMOHHYIO  TOJJCPKKY  pealH3allid  MPOTPaMMBl,  COACHCTBYET  IOATOTOBKE
BBICOKOKBAJIM(UIIMPOBAHHBIX  CIIELMAIMCTOB, COBEPLICHCTBOBAHMIO Y4eOHOro Ipolecca,
HAy4YHO-UCCIIEI0OBATENbCKON pabOThl, CIIOCOOCTBYET Pa3BUTHIO MPO(ECCHOHATBHON KYJIbTYpbI
OyIyIIero CrenuanucTa.

WBIl yHuBepcutera obecrnieunBaeT OOYYarOIIMXCS OCHOBHOM yueOHOW, ydeOHO-
METOAMYECKOH M HayyHOW IUTepaTypoil, HEOOXOOUMOM Ui pealu3alyd U KayeCTBEHHOTO
OCBOEHUS 00y4aroIMMUCS MO MporpamMme OakajgaBpuaTra oO0pa3oBaTEILHOTO MpOIEcca M0 BCEM
TUCIHUIUIMHAM, Tpaktukam u [MA ocHOBHOII 00pa3oBaTenbHOW MPOrpaMMbI TOATOTOBKU
0akanaBpoOB.

OO6mwuit 066emM MHOTOOTpaceBoro ¢ponmaa MBI Ha 01.01.2022 cocrasuser 1 719 785 ak3.

@®oHx yyeOHOW M yueOHO-METOJIMYECKOH JIUTepaTyphl YKOMIUIEKTOBAH MEYaTHBIMU
U3JIAaHUSIMU U3 pacyeTa He MeHee 2 3K3eMIUIIPOB Ka)/JI0ro M3 M3JaHUil OCHOBHOM JINTEPATYpHI,
MEPEYUCICHHON B paboyux mporpamMMmax TUCHUIUIMH (MOJyJeil), mpakTHK, W He MeHee 1
AK3EMILISIPA IOMOJIHUTEILHON JIUTEpaTyphl Ha 4 00yJaromuxcsl.

@OoHJ MONMOTHUTENBHOM JUTEpaTyphl BKIIOYAeT TOMHMO Yy4YeOHOW JIUTEpaTypbl
obunMambHbIe, CHpPaBOYHO-OMOMMOTpadUUecKue, CHeuaTN3UPOBAaHHBIE OTEYECTBEHHBIE U
3apyOekHbIe TepHOINUECKUEe U HH(POPMAIIMOHHbIE N3TaHHSL.

NudopmaninoHHO-OMOIMOTEYHBI [EHTP OOecleynuBaeT CaMOCTOSATENbHYI0 pPaldoTy
00y4aroIIUXCs B YUTAIBHBIX 3aJaX, MPEJ0CTaBIss IMUPOKUA BEIOOP TUTEPATYPHI MO aKTYyaTbHBIM
HaIpaBJIEHUsIM, a Takke olecreynBaeT JOCTyn K MpodeccnoHalbHBIM 0a3aM JaHHBIX,
WH(OPMALIMOHHBIM, CIIPABOYHBIM U MTOMCKOBBIM CUCTEMAaM.

Kaxxnprit oOydaromuiicsi odecriedeH CBOOOTHBIM JTOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPO
UMeeTcs I0CTyI K cetu HTepHeT, K 31eKTpoHH0-010anoTeuHoi cucreme (ObC) YHuBepcurera,
KOTOpasi COJNIEPXKUT pa3IMyHble W3JAaHUS TI0 OCHOBHBIM HM3y4aeMbIM TUCHHIUIMHAM U
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chopMHpOBaHa MO COIJIACOBAHUIO C MpPaBOOOJIAJaTeIsIMH y4eOHOM M y4eOHO-METOAMYECKON

JUTEPATYPHI.

Jns

Ooiee

IIOJIHOI'O n OIICPaTUBHOTI'O

CIIPaBOYHO-OMOIHOTPAPUUECKOTO |

uH(popManmoHHoro oocmyxkuBanus B MBI peannsoBana TeXHOJOTHUS 3NEKTPOHHOW TOCTaBKHU

JIOKYMEHTOB.

JIeKTPOHHBbIe HH(OpPMAIHOHHBIE pecypchl, HCIOJIb3yeMble B pouecce 00y4eHust

PexBu3UTHI 10T0OBOpa
(HoMep, 1aTa 3aKJIK0YEHHs], CPOK

XapakTepucTuka

JIeKTPOHHBIN . . O0nobauoTeuyHoro Gonaa, 10CTyN K
Ne pecypc ACHCTBUA), CCHIIKA HA CAHT KOTOPOMY Npe10CTaBJIsIeTCs
9BC, cymma norosopa,
. JA0TOBOPOM
KOJIHYeCTBO KJIKYeil
DIIeKTPOHHO- [IpuHamIe:KHOCTH — CTOPOHHSS Komnekuuu: «Xumus» - u3I-Ba
onbauoTeyHast PexBusutsl noroopa — OO0 HOT, «XUMHS» - U3I-Ba
cucrtema (ObC) «U3narenscTBO «JIaHb» JlaGoparopus 3HaHUN, «XUMHUD) -
«JIAHb» Horosop ot 26.09.2020 U3I-Ba «JIAHDbY, «XUMUI»-
Ne 33.03-P-3.1-2173/2020 KHUTY (Kazanckwmi
HallMOHAJILHBINA
Cymma norosopa — 747 661-28 UCCIICIOBATEIIHLCKUN
TEXHOJOTHYECKU  YHUBEPCUTET),
C 26.09.2020 mmo 25.09.2021 «XUMUA» - A31-Ba
OU3SMATIIUT», «MapopmaTrkay
Jorosop ot 26.09.2021 - W3/1-Ba «JIAHb»,
Ne33.03-P-3.1-3824/2021 «Muadopmarrka»-HarmoHanbHBIH
OTKpBITHIH YHuBepcurer
C 26.09.2021 no 25.09.2022 «HTYUT», «HxeHepHo-
TEXHUYECKHE HayKW» - U3/-Ba
Ccpuika Ha caiit 9bC — «JIAHDb», «Teopernueckas
http://e.lanbook.com MexaHukay - wusa-Ba  «JIAHDby,
DKOHOMMKA U MEHEJKMEHT» - U3/1-
KonnuecTBo kiroueit — noctyn Ba JlamkoB um K., a Takke
JUTS 3apETUCTPUPOBAHHBIX OTJI€TIbHBIE W3/1aHUS B

nonn3oBateineil PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHslid 10CTyN OCIE
MIePCOHATBHON PETUCTPAIIUU HA
caiite OBC.

COOTBETCTBHHU C HOFOBOPOM.

[IpuHagIexHOCTh — CTOPOHHSS
PexBusutsl norosopa — OO0
«M3parenbcTBO «JIaHbBY
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 no 25.09.2022

Ccruika ga caiit 9bC —
http://e.lanbook.com

Komneknuu: «Xumus» - u31-Ba
HOT, «X MU - U31-Ba
JlaGoparopusi 3HaHUH, «XUMHS» -
KHUTY (Kazanckuit
HaIlMOHAJILHBIN
HUCCIIeI0BATEIbCKUN

TEXHOJOTMYECKUH  YHUBEPCUTET),
«XTMHUS - u3J1-Ba
OU3BMATIINT», «MudopmaTukar
- Hanwmonanbubiii  OTKpBITHINA
YHuBepcurer «HTYHUT»,
OKOHOMMKA U MEHEJDKMEHT» - U3/1-
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KonnuecTBo kitoveit — noctyn
JUTS 3aPETUCTPUPOBAHHBIX
noJip3oBateiied PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHslil 10CTyN mOCie
MEPCOHAIIBHOM PErUCTpalK Ha
caitite OBbC.

Ba JlamkoB u K., a Takxke
OTJICTIbHBIE U3aHUS U3 KOJUICKITUN
JIPYTUX M31aTEIbCTB B
COOTBETCTBHUU C J[oroBopom.

[IpuHaIeKHOCTD — CTOPOHHSA
PexBusutsl norosopa — OO0
«3nmarennpcTBO «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 ObC —
http://e.lanbook.com

KonunuecTBo kiroueit — noctyn
JUTS 3aPETUCTPUPOBAHHBIX
noJb3oBateiied PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHslil JOCTYI ITOCIIE
MEPCOHAIIBHOM PETUCTpalliK Ha
caiite OBbC.

«Xumusa» - wu3na-Ba  «JIAHby,
«MHadopmaruka - A311-Ba
«JIAHb», «MHXKeHepHO-
TEeXHUYECKHE HAyKW» - W3J-Ba
«JIAHby, «Teopernueckas
MexaHuka» - wu3g-Ba  «JIAHDby,

«Pusuka» - wm3n-sa «JIAHb», a
TaKKe€ OTHENbHBIE M3JaHUA W3
OPYrUX KOJUIEKIMH W3/1aTeIbCTBA
«JIAHb» B  cooTBeTcTBUH C
JloroBopom.

DNEKTPOHHO - [IpuHanneXxHOCTh — COOCTBEHHAs! | DJIEKTPOHHBIE BEPCUM YUYEOHBIX U
6ubnuoreyHas PXTY. Hay4HBIX U3JaHui aBTOpoB PXTY
cucrema UBI] o Bcem OOII.
PXTY um. Ccpuika Ha cait ObC —
J.M. Menpaeneea | http://lib.muctr.ru/
(na 6aze AUBC
«pOucy) JocTtyn aiist moyib3oBarenei

PXTY c nro06oro koMmproTepa
Nndpopmannonno- | [IpuHanne:xHOCTh CTOPOHHSIS. OneKTpoHHas 6ubanoreka
CIIpaBOYHAs PexBusntel koHTpakTa — OO0 HOPMaTHUBHO-TEXHUUYECKUX
cucremMa «MHDOOPMITPOEKT-Llentp» m3nannii. Copepxut 6omee 40000
«TEXOKCIIEPT» HAIlMOHAJIBHBIX CTAaHAAPTOB U [Ip.
«Hopwmpsl, npaBuna, | Kontpakr ot 24.12.2021 HTH
CTaHJapThI 216-2775A/2021
Poccun».

Cymma norosopa — 887 604-00
C 01.01.2022 o 31.12.2022

Ccpuika Ha caut DbC —
http://reforma.kodeks.ru/reforma/



http://e.lanbook.com/
http://lib.muctr.ru/
http://reforma.kodeks.ru/reforma/

190

Komnuectso kmroueit — 10
JIUIIEH3UM + JJOKaJIbHBIA TOCTYI C
koMmnbrorepos MBI

DJIeKTPOHHAS [IpuHamIexKHOCTH — CTOPOHHSIS B OB/l poctynHbl 3JI€KTPOHHBIE
o6ubnuoreka PexBusutel norosopa — ®PI'bY Bepcun auccepraumii Poccuiickoi
JccepTauin PI'b lNocynapcTBeHHOM OMOIMOTEKH:
(BB PI'b) Jorosop ot 23.04.2021 ¢ 1998 rona — o crneuuaIbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «IDKOHOMUYECKHE HayKN»,
«¥Opunnueckue HayKH»,
CymmMma norosopa — 398 840-00 «Ilemarornueckue  HAyKu»  H
«IIcuxonornyeckue HayKu»;
C 23.04.2021 mo 22.04.2022 ¢ 2004 roma - mo BCeM
CHEIUATBLHOCTSIM, Kpome
Ccruika Ha caut ObC — MEUIIMHBI ¥ (hapMaIiuu;
http://diss.rsl.ru ¢ 2007 roma - 1m0 BceM
CHEIHMAbHOCTSIM, BKITIOUYasi paboThl
Kommaectso kmroueii — 10 0 METUITMHE U (apMarfum.
JuIeH3ni + pacnevyatka B MBI
bJI BUHUTHU PAH | [IpuHaqiexHOCTb — CTOPOHHSASA Kpymnueitmas B Poccun 6a3 janHbIxX
PexBuzutel norosopa- BUHUTHU | mo ecrecTBEHHBIM, TOYHBIM H
PAH TEXHUYECKMM HaykaMm. Bxiroudaer
Horosop ot 20.04.2022 matepuanbsl PXK (PedepaTtuBHoro
Ne 33.03-P-3.1-4426/2022 xypuana) BUHUTU c¢ 1981 r.
OO6uuii oobeM bJI — 6onee 28 MIIH.
Cymma norosopa - 100 000-00 JIOKYMEHTOB
C 20.04.2022 1o 19.04.2023
Ccpblika Ha calT —
http://www.viniti.ru/
KonunuecTBo kimtoueit —
JIOKaJIbHBIN TOCTYI JUIS
noJsib3oBarenet PXTY B UBI]
PXTY.
Hayuno- [IpuHagIexHOCTh — CTOPOHHSS Hayunas anexktponnas 6ubnuorexa
AJIEKTPOHHAS PexBu3uThl OTOBOpA — eLIBRARY.RU — 3TO
6ubnuoreka 0OO0OO Hayynast aneKkTpoHHas KpYIHENIINI POCCUNCKHI
«eLibrary.ru» O6ubnmoreka, MH(OPMAIIMOHHO-aHATUTUYECKU I

Jorosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CcpUika Ha caiiT —
http://elibrary.ru

nopran B 00jmacTM  HayKH,
TEXHOJIOTHH, METAITTHBI "
o0pa3oBaHus, coJiep KAl
pedepaTsl ¥ TIOJIHBIE TEKCTHI 0oJIee
29 MIH HaydHBIX CTaTedl W
nyOiaukanui, B TOM  YHUCIE
AJIEKTpOHHBIE Bepcuu Ooiee 5600
POCCHICKMX HAay9IHO-TEXHUYECKHX
KYPHaJIOB.
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KonunuecTBo knroueid — 1octyn
g monb3oBarened PXTY o IP-
aZpecaM HEOrpPaHUYEH.

VY naneHHslil 10CTyN mOCie
MEPCOHAIIBHON PETUCTpaLK Ha
caiite HOB.

CnpaBouHo-
IpaBoOBasl CUCTEMA
I'apanT»

[IpuHaIeKHOCTD — CTOPOHHSAA
KonTpaxkr ot 27.12.2021

Ne 215-27425A/2021

Cymma xontpaxTa 680 580-00
C01.01.2022 no 31.12.2022

CchUika Ha caiiT —
http://www.garant.ru/

KonunuecTBo kintoueit — noctyn
g nonb3oBareiier PXTY o IP-
aJpecaM HeorpaHu4yeH

l'apant — cnpaBo4YHO-IIpaBOBasd
CUCTEMA II0 3aKOHOJAATEIbCTBY
Poccuiickoit enepanumn.

OJEeKTPOHHO- [IpuHaaIeKHOCTD — CTOPOHHSSA DJeKTpOHHAas 6ubnnoreka
OoubnmoreyHas «DJIEKTPOHHOE U3aTEILCTBO BKJIIOYAET Oonee 5000
cucrema FOPAIT» HalMEHOBaHUH  y4eOHMKOB U
U3J1aTEeNIbCTBA Horosop ot 16.03.2022 y4eOHBIX TOCOOMI 1O  BCeM
«OPAUT» Ne 33.03-J1-3.1-4377/2022 OoTpaciisiM  3HaHUW I8 BCexX
ypOBHEH po¢eccCHOHaAIBHOTO
Cymma norosopa — 478 304.00 o0Opa3oBaHUs OT BEIyIIUX
HAYYHBIX ILIKOJ C COONI0/IEHUEM

C 16.03.2022 no 15.03.2023 TpeboBanuii HOBbIX PI'OCoB.

Ccpuika Ha caiit — https://biblio-

online.ru/

KonuyectBo kitouei — foctyn

TUTSL 3aPETUCTPHUPOBAHHBIX

nonb3oBareneit PXTY ¢ moboro

KOMIIBIOTEpA.

VY naneHHslid JOCTYII ITOCIIE

MEePCOHAIIBHON pPETUCTpalK Ha

caiite OBbC.
DJEeKTPOHHO- [TpuHaaIEKHOCTD — CTOPOHHSS Kommiekt u3gaHuii, BXOIAIIMX B
OubIMoTeYHAas 00O «Ilomurexpecypc» 0azy  gaHHBIX  «DJIEKTpOHHAas
cucrtema Horosop ot 16.03.2022 O6ubnuoreka Texuuueckoro BY3ay.
«KoHcynbTant Ne 33.03-P-3.1-4375/2022
CTYACHTa»

Cymma norosopa — 258 488 - 00

C 16.03.2022 no 15.03.2023
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CcpUIKa Ha caiiT —
http://www.studentlibrary.ru

KonnuecTBo kitoveit — noctyn
JUTS 3aPETUCTPUPOBAHHBIX
noJip3oBateiied PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHslid 10CTyN mOCie
MEPCOHAIIBHOM PErUCTpalK Ha
caitite OBbC.

10 DNEKTPOHHO- [IpuHan€XHOCTH — CTOPOHHSS Komnexnus u3ganuii yaeOHUKOB |
OuOIIMoTeYHAS 000 «3HAHUYMy, y4eOHBIX MOCOOHH MO pa3IuYHBIM
cucrema Horosop ot 06.04.2022 oTpaciiiM  3HaHMM Uil Bcex
«ZNANIUM.COM | Ne 48 56¢/33.03-P-3.1-4378/2022 | ypoBHeii po¢eCCUOHATBHOTO
» oOpazoBaHus.

Cymma norosopa — 31 500-00

C 06.04.2022 no 05.04.2023
Ccblika Ha caiT —
https://znanium.com/

KonuyectBo kitoueit - moctym s
3aperucTpUPOBAHHbBIX
nonps3oBareneit PXTY ¢ moboro
KOMIIbIOTEpA.

11 Nndpopmannonno- | [IpuHannexHOCTh — CTOPOHHSS CucremaTtu3zanusi, KOPpPEKTHpPOBKa
aHaAIIMTHYECKast 00O «HayuHas a5eKTpoHHas npopuneit  ydenolx PXTY wu
cucrtema Science O6ubIMoTeKa» YHHMBEpCUTETa B LEJIOM. AHaIN3
Index MyOIMKAIMOHHON AKTUBHOCTH

Horosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

Cymma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CcpUIKa Ha caiiT —
http://elibrary.ru

KonmuectBo ximroueit —
JIOKaJbHBIN AOCTYI IS
cotpyaaukoB MBII.

COTPYAHUKOB YHUBEPCUTETA.

becrinatHble apXUBHBIE KOJUIEKIIMU, TpUOOpeTeHHbIe MUHOOPHAYKH AJ1 BY30B.
Apxus MsparensctBa American Association for the Advancement of Science.llaker

«Science Classic» 1880-1996

Apxus Uznarenscta Annual Reviews. ITaker «Full Collection» 1932-2005
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ApxuB n3narenscta Unctutyra dhusnku (BenukoOpuranus). [Taker «Historical Archive
1874-1999» ¢ mepBOro BhIMycKa KaKa0ro skypHaia mo 1999, 1874-1999

Apxus wmsznarenscrtBa Nature Publishing Group. ITaker «Nature» ¢ IIEpBOIO BBIIYCKA
nepBoro Homepa o 2010, 1869-2010

Apxus m3narenscra Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIITYCKA KKJIOTO sxypHana o 1995, 1849-1995

ApxuB m3narensctBa Sage. [laker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBIITYCKa KKJIOTO skypHana o 1998, 1890-1998

Apxus nznarenbctsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BbIIyCcKa
KKJI0T0 ypHaia mo 1996, 1798-1997

Apxus mznarensctea Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BeIlTycka Kaxaoro xypaaia o 2011, 1827-2011

Apxus xxypHasioB Koponesckoro xumudeckoro oomecta(RSC). 1841-2007

ApPXHMB KOJUICKIIMH KYPHAJIOB AMEPUKAHCKOTO reodusudeckoro cowsa (AGU),
npeocTapiseMblil m3arenbctBoM Wiley Subscription Services, Inc. 1896-1996

becrinarubie ounnanbHbie OTKPHITHIE pecypchl IHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunser 6onee 10000 HayyHBIX KYpHAJIOB MO Pa3IMYHBIM OTPAC/IAM 3HAHUN
(oxoJ0 2 MUIUTHOHOB cTaTei) n3134 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pazmemieno 6osee 3000 KHUT 110 Pa3IMYHBIM OTPACISIM 3HAHHUH, IIPETOCTABICHHBIX
122 HayyHbIMU U3/1aTEIBCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza pannbix Bkimtouaer Oosnee 300 peleH3MpPYEeMBbIX >KYpHAJOB MO OHOMEAMIIMHE,
MEMIIMHE U €CTCCTBCHHBIM HaykaM. Bce cTtaThu, pa3MenieHHbIe B 0a3e, HAXOIATCS B CBOOOTHOM
JOCTYTIE.

4. DnexTpoHHBIH pecype arXiv https://arxiv.org/

Kpynnetinmm OecriaTHBIN apXHWB SJEKTPOHHBIX HAYYHBIX MYyONUKalUWA TO pas3zenam
(bu3KKHN, MaTEMAaTUKH, THPOPMATHKH, MEXaHUKH, aCTPOHOMUU U Onosioruu. iMeeTcs moapoOHbIit
TEMaTHYECKHI KaTauor ¥ BO3MOXKHOCTb MOKMCKA CTaTe IO MHOKECTBY KPUTEPHEB.

5. Komnexkrus sxypaanos MDPI AG http://www.mdpi.com/

MHOrouCUUIUIMHAPHBIA HU(GPOBOH M3IATENbCKUI pecypce, sABiseTcs miathopMon s
pelleH3UPYEMBbIX HAyUYHBIX KYpPHAJIOB OTKpHITOro aocrymna, minawmommxcs MDPI AG (bazens,
[Beiinapus). 3natenbctBo BhimyckaeT 6omnee 120 pasHOOOpa3HBIX AIIEKTPOHHBIX KYpPHAIOB,
HAXOJSIIUXCS B OTKPHITOM JIOCTYTIE.

6. U3natenbcTBO ¢ OTKpBITHIM gocTynoM InTech http://www.intechopen.com/

[TepBoe u kpymHeiiiee B MUPE U3/1aTEIbCTBO, MyOIUKYIOIIEEe KHUTH B OTKPBITOM JOCTYIIE,
okosio 2500 HayuHbIX u3naHui. OCHOBHAs TeMaTHYecKas HANpaBICHHOCTb - (PU3MYECKHE U
TEXHUUYECKUE HAYKH, TEXHOJIOTHH, MEIUIIMHCKUE HAYKH, HAYKH O JKU3HH.

7. baza gannbpIx xumudeckux coequnennii ChemSpider http://www.chemspider.com/

ChemSpider — sTo GecrutatHas XxumMHuUeckas 0a3a JaHHBIX, MPEIOCTABIISIONAS OBICTPHIH
JnocTym K Oosiee yeM 28 MUJUTHOHAM CTPYKTYP, CBOMCTB U COOTBETCTBEHHOM nH(popMaruu. Pecypc
npuHaanexut KoponeBckomy xumudeckomy oOmiectBy BenmkoOpurtanuu (Royal Society of
Chemistry).

8. Komnexmust xypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - xomtekmus >XypHajoB, B KOTOPBIX MyOJMKYIOTCSI OTYETHl O HOBBIX
WCCIICIOBAaHMSIX B 00JAcTH €CTECTBEHHBIX HAyK W MEIUIMHBL. Bce KypHalbl pa3MelieHbl B
cBoboaHOM jgoctyre (Open Access), Bce CTaThH MPOXOIST CTPOrOe HAyIHOE PEIICH3UPOBAHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
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http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://doaj.org/
https://www.doabooks.org/
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https://arxiv.org/
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BenomctBo mo marentam u ToBapHbIM 3Hakam CIIIA — USPTO — mpenocrasiser
CBOOOJIHBIN JOCTYIl K aMEPHKAaHCKUM IaTeHTaM, onyOiaukoBaHHBIM ¢ 1976 1. Ilo Hactosmee
BpeMs.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[MatenTtsl (G0 maTeHTHBIE 3asBKU) Oonee 50 HANMOHANBHBIX M HECKOJBKHX
MEXIYHApOJHBIX MAaTEHTHBIX OIOpO, B TOM umcie nociHblie TekcThl narentoB CHIA, Poccun,
®paHuuu, AnoHUH U Ap.

11. ®enepanbHbIi UHCTUTYT MIPOMBIIIIICHHOM COOCTBEHHOCTH (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypcesl DUIIC cBoboHOTO HOCTYTIA!

- OnexTponHble Oroierenu. M3o6perenus. [lone3nsie Moeny.

- OTKpBITBIE peecTPbl POCCUNCKUX N300PETEHUI 1 3aBOK HAa U300peTeHHUSI.

- PedepaTsl poccuiickuX maTeHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [TonHble TEKCTBI POCCHHUCKUX MATEHTHBIX JIOKYMEHTOB U3 TOCJEIHEro
0pHUIIHATEHOTO OIOJUICTEHS.

6.3 TpeGoBanus k kagpoBbIM ycjaoBusaM peaauzanun QOII 6akanaBpuara

Peammzanuss OOIl GakamaBpmara oOecrieuyMBaeTcs IeJarori4ecKuMu paOOTHUKAMHU
YHHUBEpCHUTETA, a TaKXKe JUIaMy, IpuBiekaeMbiMu K peanuzaunun OOII 6akanaBpuaTa Ha MHBIX
YCIIOBHSX.

KBamudukanus  nemaroruyeckux  paOOTHMKOB — YHUBEPCUTETa  COOTBETCTBYET
KBaJIM()UKALIMOHHBIM TPEOOBAaHUSAM, YKA3aHHBIM B KBaJIM(UKAIIMOHHBIX CIIPABOYHUKAX U (MJIN)
npodeCCHOHATIBHBIX CTaHIApTaX.

He menee 60 mpOICHTOB YMCICHHOCTH NENAarormyecKux paOOTHUKOB YHHBEPCHUTETA,
yuactBytouux B peannzauuu OOIl GakanaBpuaTa, W JIUL, NPUBJIEKAEMBIX YHUBEPCUTETOM K
peammzanuu OOIl GakanmaBpumaTa Ha WHBIX YCIOBHUSAX (MCXOIS W3 KOJMYECTBA 3aMeIaeMBbIX
CTaBOK, IPUBEACHHOTO K LI€JI0YHUCICHHBIM 3HaYEHUSAM), BEAYT HayUHYI0, yUeOHO-METOINYECKYIO
U (WIM) MPaKTUYECKYI0 pabOTy, COOTBETCTBYIOUIYIO MPOQUII0 MPENoJaBaeMONW JUCHUILIMHBI
(Momyst).

He menee 5 mpoLEHTOB 4YMCIEHHOCTH NEAArorMYecKUX pabOTHUKOB YHUBEPCUTETA,
yuactByrouux B peanuzanuu OOIl OakanaBpuaTa, W JIMI, NPHBIEKAEMBIX YHUBEPCUTETOM K
peammzanmu OOIl GakanaBpuaTa Ha WHBIX YCIOBUAX (MCXOJ M3 KOJIMYECTBA 3aMEIIA€MBbIX
CTaBOK, NPHBEIEHHOIO K IEJIOYUCIEHHBIM 3HAYEHUSAM), SBISIIOTCA PYKOBOAMUTENSAMU M (MIIH)
paOOTHMKaMU MHBIX OpraHU3allil, OCYIIECTBISIOIIMMH TPYAOBYIO JI€ATEIBHOCTH B
npodeccuoHalIbHON c(epe, COOTBETCTBYIONICH MPO(ecCHOHATBEHON AEATENHHOCTH, K KOTOPOU
TOTOBSITCS BBIMYCKHUKU (MMEIOT CTa)K paboThl B JaHHOU npodeccroHalbHOU chepe He MeHee 3
JIET).

He menee 60 npo1ieHTOB YMCICHHOCTH NeJarorH4ecKuX pabOTHUKOB YHUBEPCUTETA U JIULI,
NIPUBJIEKAEMBIX K 00pa30BaTEIbHON IEATEITFHOCTH YHHBEPCUTETA HA WHBIX YCIOBUAX (MCXOMS U3
KOJINYECTBA 3aMEIAaeMbIX CTAaBOK, IPUBEACHHOTO K [IEJIOUMCIIEHHBIM 3HAaYEHUSIM ), UMEIOT YUEHYIO
CTEeTeHb (B TOM YHCJE YUYEHYIO CTENeHb, IOJYYEHHYI0 B HHOCTPAHHOM TOCYAapcTBE U
npusHaBaemyto B Poccuiickoit ®@eneparun) 1 (Win) yueHoe 3BaHuE (B TOM YHUCIIE YICHOE 3BaHHeE,
MOJIyY€HHOE B MHOCTPAaHHOM rocyAapcTBe U npu3zHaBaeMoe B Poccuiickoit denepanun).

6.4 TpeGoBanus k puHaHCOBBIM ycaoBusaM peasmzanuu OOII 6akanaBpuara
®dunancoBoe obecrieuenue peanusanuu OOIl GakamaBpuaTa OCyIIECTBISETCS B 00beMe

HE HIKE 3HaueHWH 0a30BbIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHHE IOCYJapCTBEHHBIX YCIYT IO
peanu3anuu 00pa3oBaTeNIbHBIX MPOrPaMM BhICIIEr0 00pa3oBaHUs — MporpaMM OakajaBpHuara u
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3HaYCHUH KOPPEKTHPYIOUUX KOA(PPUIMEHTOB K 0a30BBIM HOpMAaTHBAaM 3aTpart, ONpEAeIsieMbIX
MuHHCTEpCTBOM HAayKH U BBICIIETO oOpa3zoBanus Poccuiickoit deaepanum.

6.5 TpeGoBaHusI K NPUMEHsIEMbIM MEeXaHU3MAaM OLIEHKH KayecTBa 00pa30BaTe/bHOM
AesITeJILHOCTH M NOoATroTOBKH o0yyaommxcs no QOOII 6akanaBpuara

KagyectBo 00pa3oBaTenbHOM JAEATENBHOCTH M TOATOTOBKM oOydarommxcs OOIT
OaxanaBpuaTa onpezessieTcs B paMKaxX CUCTEMbl BHYTPEHHEH OIICHKH, a TAKXKE CUCTEMbI BHEIITHEH
OLICHKHU, B KOTOPOW YHUBEPCUTET MPUHUMAET yyacTHe Ha JOOPOBOJIHHOI OCHOBE.

B uensx cosepmenctBoBanus OOIl OakanaBpuata NpU NPOBEICHUU PETYJISIPHOMN
BHYTPEHHEH OIIEHKH KauecTBa 00pa30BaTeIbHOMN ESTENTFHOCTH U MOJTOTOBKH 00YYaIOLINXCS IO
OOII 6akanaBpuaTa mpuBJeKaeT padoToaaTeneii u (Uiau) ux 0ObeIUHEHUS, HHBIX IOPUTAYECKUX
U (n1n) GU3UYECKUX JIHILI, BKIIFOYas IIeIarornYecKiuX pabOTHUKOB YHUBEPCHUTETA.

B paMkax BHyTpeHHEH CHUCTeMbl OLEHKHM KadecTBa 0Opa3oBaTEIbHOU AESITENbHOCTU IO
OOII OGakamaBpuata OOyYAIONIUMCSI TPEIOCTABIISICTCS BO3MOXXKHOCTH OIICHHBAHHS YCIIOBUH,
COJlep’KaHusl, OpraHM3allid M KauecTBa 00pa30BaTEIbLHOrO Mpollecca B IEIOM M OTAEIbHBIX
JTUCHUIIINH (MOIyJIeH) U IPaKTHUK.

Baemnsis orieHKa kauecTBa 00pa3oBaTeNIbHOM ASSITENFHOCTH 110 ITpOrpaMMe OakajgaBpuara
B paMKax TMpOUEAYypbl TOCYAAapCTBEHHOW AaKKPEOUTALWU OCYIIECTBISIETCS C  IIEIBI0
MOJTBEPXKJICHUSI COOTBETCTBUSI 00pa30BATENbHOM NEATENBHOCTH MO MporpaMMme OakanaBpuaTa
tpedoBanusim OI'OC BO.

BHaemnss orieHKa kauyecTBa 00pa3oBaTeNbHOM A€ATEILHOCTH U MTOATOTOBKH 00YYarOIINXCs
no OOII GakanaBpuaTa MOXKET OCYIIECTBIISITHCS B PaMKax MPo(ecCHOHAIBHO-00IECTBEHHON
aKKpeIUTaINH, TIPOBOIUMOM paboToaaTeNs MU, UX 0ObETUHEHUSIMH, a TAKXKE YIIOJTHOMOYEHHBIMU
UMM OpPTaHMU3aLUSAMH, B TOM YHCIIE HWHOCTPAHHBIMH OPTaHU3AIUSIMH, OO aBTOPU30BAHHBIMHU
HAI[MOHAJLHBIMU  TPOGECCHOHATBHO-O0IECTBEHHBIMU ~ OpPraHU3allUsAMU, BXOISAIIMMU B
MEXyHAPOIHbIE CTPYKTYPHI, C IIENIbI0 IPU3HAHUS KauyeCcTBa M YPOBHS MOATOTOBKU BBIITYCKHUKOB
OTBEYAIOIUMH TpPeOOBaHUAM NPOPECCHOHATIBHBIX CTAaHAAPTOB (IpU HaMU4YuM) U (WIH)
TpeOOBaHUSAM PBIHKA TPY/Ia K CIIEHUAINCTAM COOTBETCTBYIOIIETO TTPOQHIIS.

7 HOPMATUBHO-METOJANYECKOE OBECIIEYEHUE CUCTEMbI OHEHKHA
KAYECTBA OCBOEHUA OBYYAIOIIIUMUCSA ITPOI'PAMMbI BAKAJIABPUATA

B cootBerctBuu ¢ ®I'OC BO 3++ no Hanpasnenuto noarotosku 18.03.01 Xumuyeckas
TeXHOJIOTHSI OlleHKa KauecTBa ocBoeHHs oOydaronmmmucs OOIl OGakanaBpuaTa BKIIIOYAeT
TEKYIIUH KOHTPOJIb YCIEBAEMOCTH, MPOMEKYTOUHYIO arTecTanuio U ['MA obyuaromuxcs.

HopmartuBHO-MeTOIMUeCKOe  OOecreyeHue  TEeKYIIero KOHTPOJIs — YCIIeBaeMOCTH,
npoMexyTouHoit arrecrauuu U ['MA obyqarommxcs mo OOII OakanaBpuaTa oCyIIecTBIsSETCS B
coorBercTBUU ¢ ®PI'OC BO 3++ 1 0KanbHBIMU HOPMAaTUBHBIMU aKTaMU YHUBEPCUTETA.

Texymuii KOHTpOIb M MPOMEXKYTOUHAsl arTecTaluss IO BCeM BUAAM Yy4eOHOIl
JeSITeIbHOCTH OOYYaIOIIMXCSl OCYIIECTBISIETCS B COOTBETCTBUU C TpeOoBaHuaMu Ilomoxenus
O PEUTHHIOBOM cHCTEME OIEHKM KauecTBa yueOHOW paboTel cTyaeHToB B PXTVY
uM. [I.1. MenneneeBa, npuHsaToro peumeHueM YueHoro coeta PXTY um. [I.WN. Menneneesa
oT 26.02.2020, mnporokon Ne §, BBeAEHHOro B JEHUCTBHE MNpHKa3oM pekTopa PXTY
uM. JI.1. Menneneena ot 20.03.2020 Ne 27 OJ1.

Texymuii KOHTPOJIb YCHEBAaEMOCTH OOYyYaIOLIUXCsl OO0ECIeYynuBaeT OLEHKY YPOBHS
OCBOEHHUSl JTUCLUIUIMH, NPOXOXKACHUsS MNpakTuk, BeimosHeHus BKP u  nposomutcs
npenojaBaTesieM Ha JO0OM M3 BHUJOB Y4YEOHBIX 3aHATUH. Q0a3amenvHOl cocCmagnalouient
meKywie2o KOHmMpoOna Ycneeaemocmu A6NACHCA y4em NPenooasamenamu noceuiaemocmu
yueonvix 3anamuil ooyuarowumuca. 1lo pesynpraTamMm TEKYIIET0 KOHTPOJIS YCIIEBA€MOCTH TpU
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pasa B ceMecTp Ul BCeX KypCOB 10 BCEM JUCIUILTMHAM ITPOBOIUTCS aTTECTAIMs 00yJarOIIHUXCSl.

IIpomexyTouHas arrecTalnys NMPOBOAUTCS B (OpME 3K3aMEHOB, 3a4E€TOB C OLEHKOW U
3a4eTOB JJIs1 BCEX KYPCOB MO AUCHUILIMHAM U TPAKTHKAM, IPEIYCMOTPEHHBIM y4EOHBIM TIAHOM.
Pe3ynbrathl caaum 3a4eToB OLICHMBAIOTCS HA «3a4TEHO», «HE 3aYTCHO»; 3a4€TOB C OLICHKOW U
HK3aMEHOB — Ha KOTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHO.

[Ipu ocBoennu Hactosmeir OOII GakanaBprara U3ydeHHue 4YacTH TUCIUILIMH MOXKET OBITh
3aMEHEHO Ha OHJIAMH-KypChl, NIpPU YCIOBUH, UYTO B pE3yNbTaT€ OCBOEHHUS OHJIAH-Kypca
(bopMHpYIOTCS T€ K€ KOMIIETEHIMH (Y4acTHM KOMIIETEHLMI), YTO M B paMKax YKa3aHHBIX
mucuuruinH. OHIIaH-Kype JOIDKEH OBITh BBIOpaH M peain30BaH B COOTBETCTBUH C [lonoxxeHuem
0 3aueTe pe3yJbTaTOB OCBOCHMS OTKPBITHIX OHJIAMH-KYpCOB, pealu3yeMbIX 00pa30BaTelIbHbIMU
opranusanusamy, B PXTY um. J[.M. Menneneesa, IpUHATOrO pelieHueM YueHoro cosera PXTY
uMm. JI.. Menneneera ot 27.03.2020, mpoTokoi Ne 9, BBeJICHHOTO B ICHCTBHE MPUKA30M PEKTOpA
PXTY um. JI.. Menaeneena ot 27.03.2020 Ne 29 OJ1.

I'MA ocymecTBiseTcss B COOTBETCTBMM ¢ TpeOoBaHusmu IlonoxeHus o mnopsake
IIPOBEJCHUSI TOCYIapCTBEHHOW MTOrOBOM aTTeCTallMd MO OOpa30BaTEIbHBIM IIpPOrpaMMaM
BbICLIEr0 00pa30BaHus — MporpaMmmamM OakanaBpuara, IporpaMMamM ClieHUuaInTeTa, IporpaMMam
maructparypsl B PXTY um. /I.1. MenneneeBa, npunsaToro peuieHueM Y yeHoro coera PXTY uwm.
H.N. Mengeneesa ot 30.10.2019, nporokon Ne 3, BBEI€HHOTO B JIECTBUE MPUKA30M PEKTOpa
PXTY wum. .M. Mengeneea ot 14.11.2019 Ne 646A; IlonoxeHus O BBITYCKHOU
KBAJTM(PHUKALMOHHON paboTe [uid oOydaromuxcsl Mo o0pa3oBaTeIbHBIM MPOrpaMMaM BBICILErO
oOpa3oBaHusi — IporpaMMaM OakajaBpuara, I[porpaMmaM CHEIUaJIUTeTa, Iporpammam
maructparypsl B PXTY um. [I.U. Menaeneesa, npuHAToro peumeHueM YueHoro cosera PXTY
uM. JI.1. Menneneesa ot 30.10.2019, npotokos Ne 3, BBeIeHHOTO B ICCTBUE MPUKA30M PEKTOpa
PXTY um. JI.1. MenaenceBa ot 14.11.2019 Ne 646A.

K I'MA nomyckatorcst oOydaronuecs, He UMEIOIINE aKaJeMHUE€CKON 3aI0JDKEHHOCTH U B
O0JTHOM oObeMe BhlnosHuBIIKE yueOHbIN m1aH no OOII 6akanaBpuara B coorsercTBrM ¢ PI'OC
BO 3++ mo nanpasnenuto noarotoBku 18.03.01 Xumunueckas texnoJsorus. st mpoBeneHus
['NA B yHUBepcuTeTe €XKEroJHO (POPMUPYIOTCS FOCYIapCTBEHHbBIE K3aMEHAIMOHHbBIE KOMUCCUU
(I'OK) u anemnsiunonnsie komuccuu. Temsl BKP oTpakator akryanbHble IpoOJieMbl, CBSI3aHHBIE
¢ HanpasiieHueM noaAroToBku 18.03.01 Xumuueckasi TEXHOJIOTHsl. YHUBEPCUTET YTBEPKIAET
NepeyeHb TeM BBIITYCKHBIX KBaJU(UKALMOHHBIX padoT, mpeaiaraeMbix o0yJarommmces (nainee —
nepevyeHb TeM), U IOBOJUT €ro 10 CBEACHUS 00yUJaIOLINXCs He M03/IHee YeM 3a 6 MecsLEeB J10 1aThl
Hayaja rocyJapCTBEHHOM UTOTOBOI aTTeCcTallH.

Tema BKP mnepconanbHO Ui Kaxa0ro oOydaromlerocs YTBEP)KIAEeTCs IMPUKA30M
IPOpPEKTOpa MO YHHBEPCUTETY MNEpei] HayajloM BBIIOJHEHUS BBITYCKHOW KBaJU(HUKAIIMOHHON
pabotel. JlaHHBIM TpHUKa30M YyTBepkaaeTcss Takxke pykoBogutens BKP. Ilepen nauanom
BoinosiHeHust BKP o0yuwaromuiicss COBMECTHO ¢ pyKOBOJAUTENIEM COCTAaBIIsIET MHIMBUAYaIbHBIN
IIJIaH MOATOTOBKHU U BbinosiHeHust BKP, npenycmarprBaroniuil 04epe1HOCTb M CPOKHU BBIITOTHEHUS
OTHeNnbpHBIX YacTeil paboTbl. Tekct mosicHutenbHOl 3amucku BKP mpoBepsiercs Ha Hamuuue
HENpaBOMEpPHbIX 3auMcTBOBaHM. [IpoBepka ocyiiecTBisieTcst B cooTBeTcTBUU ¢ [lonoxkeHneM o
HOpsi/IKE TPOBEPKU BBIMTYCKHBIX KBAJTH(PHUKAIIMOHHBIX pabOT M HAYYHBIX JOKJIAJ0B 00 OCHOBHBIX
pe3ysbTaTax IMOATOTOBICHHBIX HAay4YHO-KBaJIU(UKALMOHHBIX paboT (nuccepranuil) Ha 00beM
3aMMCTBOBAHUSI M MX pa3MEIIeHUs B  DJIEKTPOHHO-OMOmmoreuHoit cucreme PXTY
uM. JI.11. MennieneeBa, npuHATBIM pemieHueM YueHoro cosera PXTY um. J[.M. MenneneeBa
o1 30.10.2019, mnpotoxkonm Ne 3, BBeAEHHbBIM B JelcTBHE mpuka3oMm pektopa PXTY
uM. [I.1. Menneneesa ot 14.11.2019 Ne 646A.

3amurta BKP npoBoaurcs Ha oTkpbIThIX 3acenanusx ['OK ¢ yuactuem He MeHee ABYX
TpeTeit ee coctaBa. ['paduk 3ammtel BKP cocraBnsercs mo cormacoBanuio ¢ 00y4JaromaMucs 1
JIOBOJIUTCS /10 CBeJIeHHsI 0OydJarolmxcsi He mo3aHee, 4yeM 3a 30 aHel 1o Havana pabotsl I'OK.
Pesynbratet  pabGorer DK ompenensitoTcsi  OLIGHKAMH  «OTJIIMYHO»,  «XOpPOILLIOY,
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«YJIOBJIIETBOPUTENLHO», «HEYAOBIECTBOPUTEILHO» U OOBSBISAIOTCS B TOT XK€ JCHb IOCIe
oQopMIICHHS B YCTaHOBIIEHHOM IOPSAJIKE IPOTOKOJOB 3aceqaHuii komuccuil. [lo oxoHyanuu
pabotsl npenceaarens I'OK cocTaBisieT oTueT 0 MpoJesIaHHOM padoTe.

s oOydaromuxcsi U3 4Hclia UHBAIWIOB U JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3m0poBbsi ['MA mpoBOOUTCS € Y4€TOM OCOOCHHOCTEH WX TMCUXO(U3HUECKOTO pPa3BUTHUSA,
WHUBUIyaJIbHBIX BO3MOXHOCTEN M COCTOSIHUSA 3710POBBSI.

8 PABOYME ITPOI'PAMMBI JTUCHUIIJINH, IPAKTUK U T'HA

Paboune nmporpaMMpl AUCITUTLINH, TPpakTHK U [ A
bnox 1. Obazamenvnasn wacmo
. MlHocTpaHHbIN A3bIK
. Uctopus (Ucropust Poccun, BceoOrmas ucropust)
. [IpaBoBenenune
. @uocodus
. OCHOBBI 5KOHOMHKH ¥ YIPABIECHUS IPOU3BOJICTBOM
. ConanpHO-TICUXOJIOTHYECKUE OCHOBBI Pa3BUTHS JIMYHOCTH
. OO11ast 1 HeopraHuyYecKas XUMHs
. Oprannyeckast XuMHst
. AHanIUTHYECKas XUMHUS
0. ®usnueckas XUMUS
1. Konnounanas xumust
12. MaremaTuka
13. ®dusuka
14. IIpobaembl yCTOHYMBOTO pa3BUTHSA
15. be3onacHOCTh KU3HEACATETLHOCTH
16. mxeHepHasi ¥ KOMITbIOTepHAs rpaduka
17. llpuknagHas MeXaHUKa
18. Iporecchl 1 anmapaTbl XMMHUYECKOW TEXHOJIOTHH
19. O061ast xuMHUYecKast TEXHOIOTUSI
20. CucteMsl yrpaBlieHUs] XUMHKO-TEXHOJIOTHUECKUMH MTPOIECCAMHU
21. MonenupoBaHue XUMHKO-TEXHOJIOTHUECKUX MPOIIECCOB
22. dusndeckas KyabTypa u CIIOpT
23. DyeKTUBHBIE AUCHUIUIMHBI IO GU3NYECKOH KYIbType U CIIOPTY
24. OcHOBBI MH(POPMAITMOHHBIX TEXHOJIOTUI
25. TIpodunpHOE MporpaMMHOe OOecTiedeHre Tt peIIeHHs 3a/1a4 PO eCCHOHATBFHON
JesTeNbHOCTH
Yacmo, popmupyemas yuacmuuxkamu 00pasz08amenbHulX OMHOWEHUL
26. JIabopaTopHBII MPAKTUKYM IO OPTaHUYECKON XUMHH
27. dusnyeckast XUMHS TYTOTUTABKIX HEMETAITMUECKUX U CHIIMKATHBIX MaTepHajIoB
28. TeruoBbIe MPOLIECCHI M arperarhbl TYTOIIABKUX HEMETANTNUYECKUX U CHITUKATHBIX
MaTepHaJloB
29. MarepuanoBeieHUE B TEXHOJIIOTUH TYTOIIJIABKUX HEMETANTMYECKUX U CHIIMKATHBIX
MaTepHaJloB
30. Munepanorus u Kkpuctauiorpadus TYrorjaBKuX HEMETaNTMYeCKUX U CHIIMKATHBIX
MaTepHaJIOB
31. XuMudeckas TEXHOJIOTHsI TYTOIJIABKUX HEMETANTNYECKUX U CHITUKATHBIX MaTepHajIoB
Jucyunnunwvl no evibopy
32. IHcTpyMeHTaNbHbIE METOAB! (PU3UKO-XMMHUYECKOTI0 aHaIM3a B XUMUYECKON TEXHOIOTUU
BSDKYIIMX MaTEPUATOB
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33. MHCcTpyMeHTaNbHbIE METOAB! (PU3UKO-XMMHUYECKOT0 aHaIM3a B XUMUYECKON TEXHOJIOTHU
KEepaMUKU
34. ncTpyMeHTaNbHbIE METOAB! (PHU3UKO-XMMHUYECKOT0 aHAIM3a B XUMUYECKON TEXHOIOTHU
CTEKJIA
35. XuMuyeckas TEXHOJIOTHSI BSDKYIIHX MaTepHajioB
36. XuMunyeckas TEXHOJOTHUSI KEpaMHUKHU
37. XuMuveckas TEXHOJIOTHUS CTEKIIa
38. OCHOBBI HAYYHBIX MCCIEIOBAaHUN B TEXHOJIOIUHU BSDKYILUX MaTepUaAJIOB
39. OCHOBBI HAYYHBIX HCCIIEIOBAHUN B TEXHOJIOTUN KEPAMHUKHU
40. OCcHOBBI Hay4HBIX HCCIIEI0BaHUN B TEXHOJIOIMHU CTEKJIA
41. O6opynoBaHUE U OCHOBBI IPOEKTUPOBAHUS IPEIPUITUNA IO TPOU3BOJICTBY BSDKYIIMX
MaTEepHUaJIOB
42. O6opynoBaHHue U OCHOBBI TPOEKTUPOBAHUS IPEIMPUATHIA IO TPOU3BOJICTBY KEPAMUKH
43. O6opynoBaHHE ¥ OCHOBBI IPOEKTUPOBAHUS CTEKOJIbHBIX 3aBO/I0B
44. CrienpanbHbIE TEXHOJIOTHU TTPOU3BOICTBA BSIKYIIUX MAaTEPHUAIOB
45. CnenuanbHble TEXHOJIOTUH IIPOU3BOCTBA KEPAMUKU
46. CrieniabHBIE TEXHOJIOTUU CTEKOJI M MaTEPHUAIOB Ha UX OCHOBE
bnok 2. Ilpakmuka
47. YueOHas MpaKTUKa: O3HAKOMUTEIbHAS TPAKTHUKA
48. IIpou3BOJCTBEHHAs MPAKTUKA: TEXHOJIOrHYecKast (IPOEKTHO-TEXHOIOInYecKast)
IIpaKTUKa
49. IIpou3BoJICTBEHHAs MIPAKTUKA: HAYYHO-HUCCIIEI0BATENIbCKask paboTa
50. ITpon3BoACTBEHHAS MPAKTHKA: MPEATUIIOMHAS TIPAKTHKA
bnok 3. 'ocyoapcmeennasn umozoeas ammecmayusi
51. IToaroroBka K MpoLeaype 3allMThl U 3aIIUTa BHITYCKHOM KBaTU(UKALIMOHHON paboThI
OT]]. Daxyremamuensle OUCYUNTUHDBL
52. TlepeBoj HayYHO-TEXHUYECKOM JTUTEPaTypHhI
53. I'paxxmanckas 3auTa B Ype3BBIYANHBIX CUTYAIHIX

Bxosmux B OOII mo Hanpasnennto moaroroku 18.03.01 Xumuyeckasi TexHoJ10THsA, TPOPUIbL
«XHMHYeCKAas] TEXHOJOTHS TYTOMJIABKUX HEMETAJIHYECKNX U CHJIMKATHBIX MATEPHAJIOB»,
BBITIOJIHEHBI B BUJIE€ OT/IETIBHBIX JIOKYMEHTOB, SIBJISIONIMXCS HEOTheMIieMoi yacThio JanHon OOIL.

9 ®OHAbI OHEHOYHbBIX CPEACTB JJIAA NIPOBEAEHUSA TEKYIHIEI'O
KOHTPO.I51 YCIEBAEMOCTH, MTIPOMEXYTOUYHOM ATTECTAIIUU U TUA
OBYYAIOIIUXCSH OOIl BAKAJTIABPUATA

B cootserctBun ¢ ®I'OC BO 3++ no nanpasnenuto noarorosku 18.03.01 xumuveckas
TeXHOJIOTHS JUIsl aTTeCTAllMM O0YYaroLIMXCsl HAa COOTBETCTBHE MX MEPCOHAIBHBIX JOCTH)KEHHUM
no3tanueiM TpeboBanusiM OOII GakanaBpuara pazpabotanst @OC no KaxaoH TUCIUILIMHE,
npaktuke, 'MA, BKiItoyaromuye TUIOBbIE 331aHUs1, KOHTPOJIbHBIE PA0OThI, TECThI, CUTYallHOHHBIE
3aJIaHMsl, Keilc-3aaun, BOMPOCH K 3adeTaM ¥ JK3aMeHaM (6vldpamb Hyichoe), CPEICTBa H
METO/bI OIICHKH, TIO3BOJISIONINE OIICHUTh 3HAHUS, YMEHUS, HABBIKM U YPOBEHb NMPHOOPETEHHBIX
KOMIIETECHITNH.

®OC no gucuumauHam, npaktukam, ' MA pazpabarbsiBatorcst B cooTBeTCTBUU ¢ [lopsikom
pa3paboTKU U YTBEPXKIAEHUS 00pa30BaTENbHBIX MIPOrpaMM, YTBEPKIAECHHBIM pellIeHHEeM YUYeHOTro
coera PXTY um. JI.1. Menneneea ot 25.06.2020, npotokos Ne 12, BBEICHHbIM B JICHICTBHE
npukazoM pekropa PXTY um. J[.U. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC no gucnuminHam, npaktukam u ['MA (nepeuyens nucuuruivg, npaktuk U THA u3
y4eOHOT0 IJIaHa):
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bnok 1. Obazamenvuasn uwacmo
. UlHocTpaHHbIN A3bIK
. Uctopus (Ucropust Poccun, BceoO1mas ucropust)
. [IpaBoBenenune
. ®unocodus
. OCHOBBI 5KOHOMHKH U YIPABIECHUS IPOU3BOICTBOM
. ColMaabHO-TICUXOJIOTHYECKUE OCHOBBI PA3BUTUS TUIHOCTH
. OOm1ast 1 HeopraHuyeckas XUMHs
. Oprannyeckast XuMHst
. AHaIUTHYECKas XUMHUS
0. ®usnueckas XUMUS
. Konmnonanast xumust
12. MaremaTuka
13. dusuka
14. IIpobaembl yCTOHYMBOTO pa3BUTHSA
15. be3onacHOCTh KU3HEACATETLHOCTH
16. UmxeHnepHasi 1 KOMITbIOTEpHAs rpaduka
17. IlpuknagHas MexaHUKa
18. IIporecchl 1 anmapaTbl XMMHUYECKOW TEXHOJIOTHH
19. Obmas xuMHUYecKasi TEXHOJIOTUS
20. Cucremsl yrpaBiIeHUS] XUMUAKO-TEXHOJIOTHUYECKAMU TIPOIECCAMH
21. MoaenupoBaHHe XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB
22. ®usndeckas KyabTypa | CIIOpT
23. DNeKTUBHBIE TUCIUILIMHBI 110 (PU3NYECKOM KYIbTYPE U CIOPTY
24. OcHoBBI HH(POPMAITMOHHBIX TEXHOJIOTUI
25. [IpodunpHOE MporpaMMHOE 0OeCTICUeHHE IS PEIICHHs 3a1a4 MPodeCcCHOHATBHOM
JEeSATEIEHOCTH
Yacmy, popmupyemas yuacmuuxkamu 00paz08ameibHulX OMHOWEeHU
26. JTabopaTOpHBII MPAKTUKYM 110 OPTAHUYECKON XUMUHU
27. ®uznyeckass XMMHUS TYrOIJIaBKUX HEMETATUTMUECKUX M CUITMKATHBIX MaTepUAJIOB
28. TemmoBbIe IPOIIECCHI U arperaThl TYTOTUIABKUX HEMETAUTHICCKUX U CHITMKATHBIX
MaTepHasoB
29. MarepuajioBe/IcHHE B TEXHOJIOTHH TYTOIUTABKUX HEMETAJUTHICCKUX U CUITMKATHBIX
MaTepHasoB
30. Munepanorus u kpuctamiorpadus TyrolIaBKuX HeMETATHYECKIX U CHIIMKATHBIX
MaTepHUaJIoB
31. Xumudeckasi TEXHOJOTHUS TYTOIJIABKUX HEMETAJUIMYECKUX U CUITMKATHBIX MaTepHalIOB
Jucyunnunvl no evibopy
32. UucTpyMeHTaNnbHbIE METO bl (PU3UKO-XUMUYECKOTO aHATN3a B XUMUYECKON TEXHOJIOTUI
BSDKYIIIUX MaTepPHAIIOB
33. MHCcTpyMeHTaNbHBIE METO bl (PU3UKO-XUMUYECKOTO aHATH3a B XUMUYECKON TEXHOJIOTUI
KepaMUKH
34. ucTpyMeHTanbHbIE METOIbI (PU3UKO-XUMUYECKOTO aHaTH3a B XUMUYECKON TEXHOJIOTUI
CTeKJIa
35. Xumudeckasi TEXHOJIOTHUS BSXKYITUX MaTEpPHUAJIOB
36. XuMudeckast TEXHOJIOTHS KEPaMHUKH
37. Xumudeckasi TEXHOJIOTHUS CTEKIIa
38. OCHOBBI HAYYHBIX HCCIICIOBAHUN B TEXHOJIOTHH BSDHKYITUX MAaTEPHATIOB
39. OCHOBBI HAYYHBIX HCCIIETOBAHUI B TEXHOJIIOTHH KEPAMHUKHU
40. OCHOBBI HAYYHBIX UCCIICOBAHUIA B TEXHOJIOTHH CTEKJIa
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41. O6opyaoBaHUE U OCHOBHI MIPOSKTUPOBAHUS IPEIIPUITHIA TIO POU3BOJICTBY BSDKYIIHX
MarepuaioB
42. O6opynoBaHue U OCHOBBI TPOEKTUPOBAHUS IPEIMPUATHIA IO TPOU3BOJICTBY KEPAMUKH
43. O6opynoBaHNe U OCHOBHI IPOEKTUPOBAHUS CTEKOJIbHBIX 3aBOJIOB
44. CrieuuanbHbIe TEXHOJIOTHUU TPOU3BOICTBA BSIKYIIUX MAaTEPHAIIOB
45. CnennanbHble TEXHOJIOTHU MTPOU3BOJICTBA KEPAMUKHU
46. CnenraabHBIE TEXHOJIOTUHU CTEKOJI M MaTEPUAJIOB Ha UX OCHOBE
bnok 2. [lpakmuka
47. YueOHas IpaKTUKA: O3HAKOMUTEIbHAS TPAKTHUKA
48. IIpou3BoicTBEHHAs MPAKTUKA: TEXHOJIOTHYECKasl (MPOEKTHO-TEXHOJIOTUYECKas)
MpaKTHKa
49. TlpousBoicTBEHHAs MPAaKTHUKA: HAYYHO-HCCIeA0BaTeIbCKas paboTa
50. ITpousBoaCTBEHHAS MPAKTHKA: MPEAIUTUIOMHAS TIPAKTHKA
bnok 3. I'ocyoapcmeennas umoeosas ammecmayus
51. IToaroroBka K Mpoleaype 3alIUThl U 3allUTa BBITYCKHOW KBATH()UKAITMOHHON paObOThI
OT]]. Daxyremamuensle OUCYUNTUHDBL
52. IlepeBoa HAYYHO-TEXHUYECKOU TUTEPATYPHI
53. I'pakiaHcKas 3amuTa B Ype3BBIYaiHBIX CUTYaAITUIX
Bxosamux B OOII no nanpasnenuto noarotoBku 18.03.01 Xummuyeckasi TeXHOJI0THsL, TIPOPHIID
«XUMHYeCKAs] TEXHOJIOTHS TYTOMJIABKHX HEMETAIIMYECKHX U CWINKATHBIX MAaTePHAIOBY,
BBIIIOJIHEHBI B BUJIE OTJIEIbHBIX JOKYMEHTOB, SIBJISIOLIMXCS HEOTheMIIeMoi yacThio fanHou OOIL.

10 METOAUYECKHUE MATEPHUAJIbBI ITIO JUCIHUIIJIMHAM, IIPAKTUKAM U I'HA

Meroanyeckue mMartepuaigbl MO JUCHUIUIMHAM, MpakThukaMm U I'MA (mepedyeHb JUCLMIUIMH,

npakTuk U I'MA u3 yuebHoro miasa):

bnox 1. Obazamenvhasn wacmo
. IHOCTpaHHBIN A3bIK
. Uctopust (Ucropus Poccun, BceoO1mas ucropus)
. [IpaBoBeneHne
. ®unocodus
. OCHOBBI S5KOHOMUKH H YIPABJICHHUS TIPOU3BOJICTBOM
. ConanbHO-TICUXOJIOTMYECKUE OCHOBBI PA3BUTHS JIUYHOCTH
. O01as 1 HeopraHuyecKasi XUMHsI
. Opranuueckasi XuMus
. AHanuTHYecKas XuMHs
0. ®usnyeckas XuMus
1. Komtonguas xumust
12. Marematuka
13. ®usznka
14. TIpo6iemMbl yCTOWYMBOTO pa3BUTHUS
15. Be3omacHOCTh KU3HEAEATEIbHOCTH
16. NnxeHepHas U KOMITbIOTEpHAs rpaduka
17. IlpukiiagHas MeXaHUKa
18. IIporecch! 1 anmapaThl XKMUYECKOH TEXHOJIOTUH
19. O06mast xuMHudecKast TEXHOIOTUSI
20. CucteMsl yrpaBlIeHUs] XUMHKO-TEXHOJIOTHUYECKUMH MTPOIECCaMHU
21. MonenupoBaHue XUMHKO-TEXHOJIOTHUECKUX MPOIIECCOB
22. dusndeckas KyabTypa u CIIOpT
23. DyeKTUBHBIE AUCHUIUIMHBI IO (PU3NYECKOI KYIbType U CHOPTY
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OcHoBBI HHGOPMAITMOHHBIX TEXHOJIOTUI
[TpodunsHOE MporpaMMHOe obecriedeHue il pelIeHus 3a/1a4 NpoQeccuOHaANbHON
NESITEIbHOCTH

Yacmo, popmupyemas yuacmuuxkamu 00paz08ameibHblX OMHOUEHUL

26.
217.
28.
29.
30.

31.

JlaGopaTopHblil NPAaKTUKYM 0 OPraHUYECKON XUMUU

®uznyeckas XUMHUS TYTOIUIABKMX HEMETAIIIMYECKUX U CUJIMKATHBIX MaTEPHUAJIOB
TenoBsle MPOLIECCHI U arperaThl TYTOIIaBKUX HEMETAININYECKUX U CUIIMKATHBIX
MaTEepHUaJIOB

MarepuanoBeieHie B TEXHOJIOTUU TYTOIUIABKAX HEMETAUIMYECKUX U CHIIMKATHBIX
MaTEepHaJIOB

Munepayiorusi ¥ KpucTauiorpadus TyroriaBKux HeMETAUTHYECKUX U CUITMKATHBIX
MaTEepHUaJIOB

XHUMHUYECKasi TEXHOJIOTHs TYTOIJIABKUX HEMETAININYECKUX U CHIIMKAaTHBIX MaTEPUAJIOB

Jucyunnunvl no gvibopy

32.

33.

34.

35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45,
46.

HHuCcTpyMEeHTATbHBIE METO 1Bl PU3UKO-XUMHUYECKOTO aHATN3a B XUMUYECKON TEXHOJIOTUI
BSDKYLIUX MaTepuagoB

HHCcTpyMeHTATbHBIE METO Il (PU3UKO-XUMHUYECKOTO aHATN3a B XUMUYECKOW TEXHOJIOTHU
KEpaMUKHU

HHCcTpyMEeHTATbHBIE METOIbI (PU3UKO-XUMHUYECKOTO aHATN3a B XUMUYECKOW TEXHOJIOTUI
CcTeKIa

XUMHYECKask TEXHOJOTHS BXKYIIMX MAaTEpUAIIOB

XuMuuecKas TEXHOJOTHUS KepAMUKHU

XuMHudecKass TEXHOJIOTHS CTEKJIa

OCHOBBI HAyYHBIX UCCIEIOBAaHUM B TEXHOJOTUH BSLKYIIUX MaTEpPHUATIOB

OCHOBBI HAYYHBIX UCCIIEOBAaHUN B TEXHOJOTUH KEPAMUKHU

OCHOBBI HAYYHBIX UCCIEAOBAaHUM B TEXHOJOTUU CTEKJIA

OO6opynoBaHue U OCHOBBI IPOSKTUPOBAHUSI MPEMPHUATHH 10 IPOU3BOJICTBY BSIKYIIIUX
MaTepUaioB

OO6opynoBaHue U OCHOBBI TPOSKTUPOBAHUS MPEAPUSATUIN TIO MPOU3BOJICTBY KEPAMUKHU
O6opynoBaH#e U OCHOBBI POSKTHUPOBAHUS CTEKOJIBHBIX 3aBOJIOB

CrernuanbHbIe TEXHOJIOTUH MPOU3BOJICTBA BSHKYIITUX MaTEPHUATIOB

CrenuanbHble TEXHOJIOTUH MPOU3BOJICTBA KEPAMUKHU

CrenuanbHble TEXHOJIOTUH CTEKOJI U MAaTEPHAJIOB HA UX OCHOBE

bnok 2. Ilpakmuka

47.
48.

49.
50.

VYyeOHast MpaKTUKa: 03HAKOMUTENIbHAS MPAKTHKA

[Tpou3BoacTBEHHAs MPAaKTHUKA: TEXHOJOTHYECKas! (IPOEKTHO-TEXHOJIOTUYECKas)
MpaKkTHKa

[Tpou3BocTBEHHAs MpaKTHKa: HAYYHO-HCCIEA0BaTeIbCKas padoTa
ITpon3BoacTBEHHAs MpPaKTHUKA: PEAANUIIIIOMHAs IPAKTUKA

bnok 3. I'ocyoapcmeennas umoeosas ammecmayus

51.

IToaroroBka k npouecaype 3alliThl U 3al1UuTa BLIHYCKHOﬁ KBaHH(I)HKaHHOHHOﬁ pa6OTBI

@T]]. Daxyrbmamuensle OUCYUNTUHDBL

52.
53.

IlepeBo1 HAYYHO-TEXHUUYECKOMN JIUTEPATYPHI
I'paxxmanckas 3ammura B Ype3BbIYAUHBIX CUTYALHSIX

Bxosamux B OOII no nanpasnennto noarotoBku 18.03.01 Xumuuyeckasi TeXHOJI0TH S, IPOPUIIb
«XHUMHYeCKAas] TEXHOJOTHS TYTOMJIABKUX HEMETAJIHYECKNX U CHINKATHBIX MAaTEPHAJIOB»,
BBITIOJTHEHBI B BUJIE OTJICTbHBIX JIOKYMEHTOB, SIBIIOIIMXCA HEOTheMIIEMO YacThio JanHou OOI1.

11 PABOYASA ITPOI'PAMMA BOCIIMTAHUA



202

Pabouass mporpamma Bocrurtanusi, Bxojmsmas B OOIl mo HampaBiIeHHIO TOITOTOBKU
18.03.01 Xwumudeckass TexXHOJOTUA, TpoPmwib «XUMUYECKAass TEXHOJIOTHS TYTrOIUIABKUX
HEMETAJUIMUYECKUX U CUJIMKATHBIX MAaTE€pUaIOB», BBINOJIHEHA B BUJE OTACIBHOIO JOKYMEHTA,
SIBJISIFOIIETOCS. HEOThEMIIEMON YacThio manHoit OOII.

12 KAJIEHJIAPHBI IIJIAH BOCITUTATEJIbHOM PABOThHI

Kanenpmapuelii mian BocnurtaTensHOU pabothl, Bxomsammii B OOIl mo HampaBieHHIO
noarotoBkn 18.03.01 Xwumuueckas TEXHONOTHS, MNPOGUIL «XHUMHYECKas TEXHOJIOTHS
TYTOIUIaBKMX HEMETANTMYECKUX W CUIIMKATHBIX MaTEPHAJIOBY», BBINIOJHEH B BHJIE OTACIBHOIO
JIOKYMEHTa, SIBJIAIONIEr0oCsl HeoTheMieMon yacTbto qanHoii OOIT.



