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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  y4YpEeXKJCHHEM  BbIcliero  obpazoBanHusi  «Poccuiickuii  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, KOTOPBIM MpEICTaBlieH B BUAE Y4eOHOro IUIaHa, KaJeHJapHOTro y4deOHoro rpaduka,
pabouux mporpaMM AUCHMIUIUH (MOJYJIEH), OIIEHOYHBIX U METOAUYECKUX MaTepUaJIOB, paboyeii
MPOrpaMMbl BOCITUTaHUS, KAJIEHIAPHOTO MJIaHA BOCIIUTATEIbHON paboThl, OpPM aTTeCTaIHH.

1.2. HopmaTuBHbIe JOKYMEHTBI /UIsi Pa3padoTKH NporpaMMbl 0akajaBpuUaTa Mo
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 OOpa30BaTENbHOIO CTaHAAapTa BBICHIETO OOpa3oBaHUSA —
OakanaBpuaT 1o HarpasieHuto moaroroBku 18.03.01 Xumuueckas rexnonorus» (nainee — ®rOC
BO — GakanaBpuar no HanpasieHuto noarotToBku 18.03.01 Xumuyeckasi TEXHOJIOTHS);

- [Tpuka3 MuHmCcTEpCTBa HAYKH | BhIcIero oopa3oBanus Poccuiickoii @eneparum

o1 06.04.2021 Ne 245 «OG6 ytBepxknenuu [lopsiaka opranuszaiuu U oCyIiecTBICHUS

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

- [Tpodeccuonanbubiit  crangapt  25.053  Coenumanuct 1o pa3paboTke
HEMETAUTMYECKUX KOMIO3WIIMOHHBIX MAaTepPHajloB M TOKPHITUH B PaKeTHO-KOCMHYECKOU
IOPOMBIIIJICHHOCTH (YTB. MPUKa30M MMHUCTEpPCTBA TpyJa M COLMaNbHOM 3amuThl Poccuiickoit
®enepanun ot 03.09.2018 Ne 573n);

- [Mpodeccuonanpupiii  crangapt  26.006  Croemmamucr 1o pa3paboTke
HAHOCTPYKTYPHBIX KOMIIO3MIIMOHHBIX MaTepHaioB, (YTBEpXkICHHBII MmpuKa3oM MuUHHCTEpPCTBA
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 MPHKAa30M
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 connMalibHOM 3amuThl Poccuiickoit @eneparyu ot 10.07.2014 1. Ne 450m);

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

- [Tpuxa3 MunuctepctBa obpazoBanusi U Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaeHnH [lopsika MpUMEHEeHHs OpraHMU3alUsAMHU, OCYHIECTBISIOIIMMHU 00pa30BaTEeNbHYIO
JeSITEIbHOCTD, 3JEKTPOHHOTO OOY4YEeHHMsI, JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUN IpU
peanuzalu  00pa3oBaTeNbHBIX MporpamMm» [DnekTpoHHBIH pecypc]. Pexum nocryma:
http://pravo.gov.ru/proxy/ips/?dochody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
YEQ%ET7/ (nata oopamenus: 02.04.2022).



http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8%EA%E0%E7%20
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8%EA%E0%E7%20

- [Tpuka3z MunucTepcTBa HAyKH W BhICIIEro oopazoanust Poccuiickoii denepammm,
MunucrepctBa npocsemienus Poccuiickoit ®eneparmu ot 05.08.2020 Ne 885/390 «O
MPaKTUYECKOW IIOATOTOBKE OOydammmxcs» [DIeKkTpoHHBIM pecypc]. Pexum pocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&Iink id=0&nd=102850569&intelsearch=&firstDoc=1/
(mara obpamenus: 02.04.2022);

- [Tonoxxenne 00 oOpraHu3allid M MCHOJIB30BAHUU DIIEKTPOHHOTO OOYYEHHS U
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH P peann3aii 00pa30BaTeIbHBIX IPOTPAMM B
denepanbHOM TOCYIAapCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM  YUPEKICHUH  BBICHIETO
oOpa3zoBanus «Poccuilckuil XMMHKO-TeXHOIorn4Yeckuil yausepcurer umenu .M. Menneneesay,
npuHsToe pemieHuemM YdeHoro cosera 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]. Pexumm  pocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOQIDOT_2.pdf nata
obparmenus: 02.04.2022);

— [TonoxkxeHne O TMpaKTUYECKOW TMOATOTOBKE oOydaromuxcs B (eaepalbHOM
rOCy/IapCTBEHHOM  OIOJ)KETHOM  00pa30oBaTEIbHOM  YUpEXKJIEHUU BBICHIETO 00pa3oBaHUs
«Poccuiickuii XUMHUKO-TeXHOJIOTHYecKuii 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 pekrtopa PXTY wum. JI.U. Mengeneea 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 oopamenus: 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 akaaaBpuaTa

Heabio nporpamMmmel 0aKkalaBpuaTa 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.

[Tonyuenue oOpazoBaHHsi MO 00pa3OBATENBLHON MpOrpamMMe BBICIIETO 00pa3oBaHUS —
nporpaMme OakanaBpuaTa OMYCKAaeTCs TOJNBKO B 00pa3oBaTeNbHON OpPraHMU3aIMH BBICIIETO
00pa3oBaHMs U HAYYHOM OpraHu3anuu (Jajee — OpraHu3aIms).

OOyuenne 10 o00pa3oBaTeNbHONW MpPOrpaMMe BBICIIETO OOpa30BaHUS — MpOrpaMMe
OakanmaBpuata B 00pa3oOBaTEbHOW OpraHW3AIMM OCYIIECTBIISICTCS B OYHOM, OYHO-3a0YHOM H
3aounoii popmax. OOBeM mporpaMMel OakamaBpuata coctabiser 240 3a4eTHBIX eTUHUI] (Tanee —
3.€.) BHE 3aBHCHMOCTH OT (POPMBI OOyUYEHHUS, MPUMEHSEMBIX 00pPa30BATEIBHBIX TEXHOJOTHH,
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 OOy4YEHHSs, MPUMEHSIEMbIX O00pa30BaTENIbHBIX
TEXHOJIOTHH, pealu3aluy MporpaMMbl OakaiaBpuaTa C HCIIOJIB30BAHHEM CETEeBOH (POpMEL,


http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/%20
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_EOiDOT_2.pdf
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http://www.openedu.ru/
http://window.edu.ru/
http://fepo.i-exam.ru/

peanu3alM MporpamMMmbl  OakajlaBpuaTa [0 HWHAWBUAYAIbHOMY YydyeOHOMY TuiaHy (3a
HCKIIFOYEHHEM YCKOPEHHOTO 00y4eHHMs), a IPHU YCKOPEHHOM 00y4ueHun — He 6oitee 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 aTTeCTalluu, COCTABISIET 4 roja;

- 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 00y4YEeHHUH 10 HHAUBUIYATbHOMY y4eOHOMY IIaHy MHBaIUA0B 1 aul ¢ 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, TUCTAHLMOHHBIE 00pPa30BaTeIbHbIE TEXHOJIOTHH.

Peanmzanus mporpaMmel OakanaBpuata ¢ MPUMEHEHHEM HCKIIOUUTEIBHO 3JIEKTPOHHOTO
00y4yeHMsl, AMCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIIOTUI HE JOIYCKACTCS.

DneKTpoHHOE 00yUeHHe, TUCTaHIIMOHHBIE 00pa3oBaTEeIbHbIC TEXHOJIOTHH, IPUMEHIEMbIC
npu oOy4eHMHM WHBAJIWAOB M JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0pOBbsl (nanee —
uHBaMABl u Juna ¢ OB3), nomkHBI TpeaycMaTpuBaTh BO3MOXKHOCTH IpHEMa-Tiepenavn
UH(OPMAaLIMKU B IOCTYIHBIX 715 HUX popmax.

Peanmzanmss  mporpammbl  OakanmaBpuaTa — ocymiectBisiercs  OpraHuzammed  Kak
CaMOCTOSITENIbHO, TaK U IIOCPEJICTBOM CETEBOM (POPMBI.

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

CrpykTypa nporpammsbl 0akajlaBpuaTa BKJIIOYaeT 0083aTEJIbHYI0 4acTh M 4acTh,
(hopMHpyemMyI0 YHACTHMKAMH 00pPa30BaTeJIbHbIX OTHOLLICHUH.

CtpykTypa mporpammsl 0akajgaBpuaTa BKIIOYAET CIEAYIOIINE OJOKH:

baok 1 «/Iucuumiaueebl (MOAYJM)», KOTOPBIA BKIIOYAET AMCHUUIUIMHBI (MOIYJIH),
OTHOCAIIMECS K O00s3aTeNbHOM YacTH NpOrpaMMbl M 4YacTH, (HOPMUPYEMOH ydaCTHUKAMH
00pa3zoBaTeNbHBIX OTHOIICHHI;

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

Baok 3 «I'ocynapcTBeHHasi MTOroBasi aTTecTalMs», KOTOPbII BKIIOYAET MMOATOTOBKY K
IpoIeType 3alUThI U 3aLIUTY BHITYCKHOW KBATU(PUKAIIMOHHON paboThI.

CrpykTypa u 00beM nporpaMmmbl 0aKkajiaBpuarta

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 nporpamMmbl OakaaBprara 240

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

- o ¢unocoduu, uctopun (ucropuu Poccun, BceoO1ien HICTOPUH), 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 A1 OCBOCHHUS, HE MEPEBOAATCS B 3.€. M HE BKIIIOYAIOTCSA B 00BEM
nporpaMMbl OakaliaBpuaTa, B paMKax JJIEKTUBHBIX AMCHUIUIMH (MOAyJeil) B ouHOU ¢opme
00y4eHusl.

JucuumiuHel (MOIyaM) M0 (U3NYECKONW KYJIbType U CIIOPTY PEalu3ylOTCs B MOPSJIKE,
ycraHoBiaeHHOM Opranunzauuei. Jlns mHBanunoB u jun ¢ OB3 Opranuzanus ycraHaBiuBaeT
0COOBIN TOPSAZIOK OCBOCHHUSI TUCIUIUIUH (MOJyJIei) M0 GU3NYECKOM KYIbTYpe U CIOPTY C YUETOM
COCTOSIHHS MX 3/I0POBBSI.

Jst mun ¢ OB3 opranu3anius ycTaHaBIMBAaeT OCOOBIN TOPSIOK OCBOSHUS IUCITUTLINH
(Momynei) mo (Qu3MYECKOH KyIbType M CIOPTY C YYE€TOM COCTOSIHHS WX 3J0POBBS
(https://www.muctr.ru/sveden/ovz/).

B bnok 2 «IIpaktukay» BXoaaT yueOHas U IPOU3BOJCTBEHHAS IPAKTUKH.

Tunsl yueOHON TPAKTHKU:

- 03HAKOMHTEIIbHAS,

- TEXHOJIOTHYECKas,

- AKCIUTyaTal[MOHHAS;

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

Tunel NpoU3BOJICTBEHHON MTPAKTUKU:

- TEXHOJIOTHYecKast (IPOEKTHO-TEXHOJIOTnYecKasi);

- SKCIUTyaTallMOHHAs;

- Hay4YHO-HCCIeIoBaTeNbcKas paboTa.

Crioco6bl TpoBEACHUS IPOU3BOJACTBEHHOM MPAKTUKU: CTAllUOHAPHAS; BBIC3/THAS.

Opranu3zaiiis BbIOMpaeT OJWH WJIM HECKOJBKO THIOB Y4e€OHOW M MPOHM3BOJACTBEHHOM
npaktuk. OpraHuszanus BIOpaBe YCTAHOBUTH  JIOMOJHUTEIbHBIE THIBI  y4eOHOM U
MPOU3BOJCTBEHHOMN MPAKTHUK.

Bribop MecT mpoXOKIEeHUS TPAKTUK I JIMIl 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
BKIIIOUMJIA TOCYIaPCTBEHHBIN HK3aMEH B COCTAB FOCYIapCTBEHHOW UTOTOBOW aTTECTAIINN);

- MOATOTOBKA K MPOIEAYype 3alIUThl M 3allUTa BBITYCKHOW KBaTU(UKAIMOHHOMN
paboTHI.

IIpu paspaborke mporpaMmbl OakamaBpuaTa OOydalIIMMCA  OOecreunBaeTcs
BO3MOXXHOCTh OCBOEHHUS JJIEKTUBHBIX TUCHUIUIMH (Moaynel) W (pakymbTaTUBHBIX JUCIUILTAH
(Momyneit).

B pamkax mnporpammbl OakanaBpuara BBIACISAIOTCS O0s3aTelnbHAas 4YacTh W YacTh,
dbopmupyemas y9acCTHUKaMHi 00pa30BaTeIbHBIX OTHOIIIEHUH.

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

B o0s13aTenbHyI0 4acTh IporpaMMbl OakajgaBpHraTa BKIFOYAIOTCS, B TOM YHCIIE:

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

JlucuumiuHel (MOAYJIH) M MIPAKTUKH, obecreynBaronye (OpMUPOBAHUE YHUBEPCATBHBIX
komreteHnuii, ompeaensemMpix PIOC BO, a Taxke mnpodecCHOHATBHBIX KOMITETEHIIUM,
ompezaenseMbix OpraHuzanueidl CaMOCTOSITENbHO, MOTYT BKJIIOYAThCS B 00S3aTEIbHYIO YacTh



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

O0beM o0s3aTenbHONM YacTu 0e3 ydera o0beMa rocyIapCTBEHHOW UTOTOBOW aTTEeCTaIlluU
JIOJDKEH COCTaBIIATh He MeHee 60 MpoLeHTOB o011ero oobeMa nporpaMmsl 6akagaBpuara.

Opranuzanus 10JKHA OPEeJOCTaBIATh MHBaIUAaM U jmuaM ¢ OB3 (1o ux 3asBieHUIO)
BO3MOXHOCTh OOydYeHMsI IO Mporpamme OakajlaBpuara, Y4YUTHIBAIOUIEH OCOOCHHOCTH MX
NCUXO(DHU3UUECKOTO Ppa3BUTHS, WHIUBHIYaJIbHBIX BO3MOXKHOCTEH M TIpU HEOOXOAUMOCTH
o0ecreunBaroIleil KOPPEKIUIO HapyIIEeHUH pa3BUTHS U COLUANIBHYIO alalTallUI0 YKa3aHHBIX JIMIL.

Peanuzanus yactu (4acreil) mporpaMMel 6akajaBpuaTa U MPOBEACHUE IOCYIapCTBEHHON
UTOTOBOM aTTecTalMy, B paMKax KOTOPOH (KOTOPBIX) 10 OOyYarOLIMXCSl JTOBOASTCS CBEIEHUS
OTPaHUYEHHOTO JOCTyna M (WIM) B YYEOHBIX IIENSAX MCIOJIB3YIOTCS CEKpeTHBbIE 00pasIibl
BOOPY>KEHUS1, BOGHHON TEXHUKH, UX KOMIUIEKTYIOLIUE U3/IeNINs, HE JOIYCKAETCs ¢ IPUMEHEHUEM
AIIEKTPOHHOTO O0YYEHUsI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA.

IIpu  paszpaborke  mporpammbl  OakanmaBpumata  OpraHum3anusi  yCTaHABIMBAET
HarpaBJIeHHOCTh (Mpoduiib) mporpaMMbl OakanaBpuara, KOTOpas COOTBETCTBYET HalpaBlICHUIO
MOJTOTOBKH B LIEJIOM WJIM KOHKPETH3UPYET COIEpKaHWE MpOorpaMMbl OakajgaBpuaTa B pamKax
HalpaBJIeHUs MOATOTOBKY IIyTeM OPUEHTAIUH €€ Ha:

- obmacte (obmact) mpodeccuoHanbHOM AestenbHOCTH U chepy  (chepsi)
npo¢eCCHOHATIBLHOM 1eATebHOCTH BBIITYCKHUKOB;

- TUI (TUIIBI) 337124 U 3a/1a44 IPOPECCUOHAIBHOM J1€ATEIbHOCTH BBIITYCKHUKOB;

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

1.4. TpeOoBaHMs K NOCTyNAKOIIEMY

TpeboBanust K mMOCTyMaroLIeMy ONpPEAENSIOTCs (eaepanbHbIM 3aKOHOJATEIbCTBOM B
obOnactu oOpas3oBanus, B ToM uucie [lopsakom mpuema Ha oOydeHHe MO 0Opa30BaTEIbHBIM
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 mnpodeccHoHaTbHON
JeSITeIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII OakanaBpuara, BKIIOYAET:

25 PakeTHO-KOCMHMYECKasi TPOMBIIIJIEHHOCTB;

26 XuMHYecKoe, XUMHKO-TEXHOJOTHUECKOE IMPOU3BOJACTBO (B cdepax: MPOU3BOJACTBA
HEOPraHMYECKUX BEIIECTB; MPOU3BOJICTBA MPOJYKTOB OCHOBHOI'O M TOHKOI'O OpPraHMYECKOIo
CHHTE3a; TIPOU3BOJACTBA MPOAYKTOB TIepepaboTKM HePpTH, ra3a M TBEPAOTrO TOIUIMBA;
MIPOM3BOJICTBA MOJUMEPHBIX MaTEpPHAaIOB, JJAKOB U KPACOK; MPOU3BOJICTBA SHEPIOHACKIIEHHBIX
MaTepHajoB; MPOU3BOJCTBA JIEKAPCTBEHHBIX IMPENapaToB; IPOU3BOJICTBA CTPOUTEIHHBIX
MaTepuasioB,  CTEKJa,  CTEKJIOKPUCTAUIMYECKUX  MaTepuanoB,  (QYHKIMOHAIBHOH U
KOHCTPYKLIMOHHOM KepaMHKH Pa3IMYHOr0 Ha3HAUEHUS; IPOU3BOJICTBA XMMUYECKUX UCTOUHUKOB
TOKa; TIPOM3BOJCTBA  3AIIUTHO-JACKOPATUBHBIX  TOKPBITHH, TPOM3BOJCTBA  DJIEMEHTOB
AJIEKTPOHHOM anmapaTypbl U MOHOKPHCTAJJIOB; IPOM3BOJICTBA KOMIIO3UIIMOHHBIX MaTepHalioB U
HaHOKOMITO3UTOB, HAHOBOJIOKHUCTHIX, HAHOCTPYKTYPUPOBAaHHBIX 1 HAHOMATEPHUAIOB PA3InIHON
XUMHUYECKON MPUPO/IbI; TPOU3BOACTBA PEAKUX U PEIKO3EMENbHBIX 3JIEMEHTOB);

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



2.2 Tunel 3ama4 U 3aaa4u MpoecCHOHAIBHON NEATEIBHOCTH, K KOTOPBIM TOTOBSITCS
BBINTYCKHUKH B pamkax ocBoenust OOII 6akanaBpuara:

- Hay4YHO-HCCIIeI0BATEIbCKUE;

- TEXHOJIOTUYECKHE.

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

- XUMHUYECKHE BEIIECTBA M CHIPhEBBIE MATEPUANBI JJIS  HPOMBIIUICHHOTO
MIPOU3BOJICTBA XUMUYECKOU MPOTYKIIIH;

- METOJIbI ¥ IPHOOPHI OMIPEICIICHHUS COCTaBa U CBOMCTB BEIIECTB U MATCPUAIIOB;

- 000py/siOBaHUE, TEXHOJOTMYECKHE MPOLECChl M MPOMBIIUICHHBIE CHUCTEMBI
MOJTyYEHUsS] BEIECTB, MATepUalOB, HM3CIUN, a TaKXKe METOJbl M CPEJCTBA TUATHOCTHKU W
KOHTPOJISI ~ T€XHMYECKOTO  COCTOSIHUSA ~ TEXHOJIOTMYECKOTO  00OpyJOBaHMS,  CpeICTBa
ABTOMATH3AIMK U YIIPABICHUS TEXHOJIOTHUYCCKUMH TIPOIECCAMU, METOJBI U CPEIICTBA OIICHKHU
COCTOSTHUSI OKPY’KAIOILIEH Cpe/Ibl U 3alIUTHI €€ OT BIUSHUS TPOMBIIIJICHHOTO TPOU3BO/ICTBA.

3 CTPYKTYPA TIPOI'PAMMBbI BAKAJIABPUATA

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

—y4eOHBIM TUIaHOM;

—KaJICHIapHBIM y4eOHBIM TpaduKOM;

—pabounMu IporpaMMaMu AUCHUIIINH (MOAYIIEH);

—pabounMu IporpaMMaMu IPAKTHK;

—IIpOrpaMMOii TOCYIapCTBEHHOM UTOTOBOM aTTECTAIINN;

—(hoHIaMU OIICHOYHBIX CPEJ/ICTB;

—METOUYECKIUMH YKa3aHUsIMH 110 cooTBeTcTBYIoMIe OOII;

—paboueit mporpaMMoii BOCIIUTAHHS;

—KaJIeHIapHBIM TJIAHOM BOCTIMTATEIHHON PaOOTHI.

3.1 YueOHbIii n1aH

VYueOnsiit mian OOl 6akanaBpraTta BKIIIOUAET NepeyeHb AUCIUILINH (MOYJIEH ), TPaKTHUK,
aTTECTAllMOHHBIX HCHBITAHUN TNPOMEXYTOUHOH M TOCYJapCTBEHHOH MTOrOBOM aTTecTaluu
o0yyaroImuxcsi, Ipyrux BUAOB Y4eOHOH AEATENbHOCTH C YKa3aHHEM UX oO0beMa B 3aueTHBIX
€IMHUIIAX, TIOCIIEIOBATEIFHOCTH U PACTIPENIEIICHNUS 10 TIepHoIaM O0YICHHUS; BBIACTSIETCS 00beM
KOHTAKTHOM paboThl 0Oydarommxcsi ¢ mpernojaBareneM (MO BUAaM YYeOHBIX 3aHATHHA) U
CaMOCTOSITENIbHON paboThl OOydaroluXcsl B aKkaJeMHYeCKHX (acTpoHOMHYECKHX) uacax. s
KaXI0M TUCHMIUIMHBI (MOIYJISI) M MPAKTHUKU YKas3bIBaeTcs (opMma MPOMEKYTOUHOH aTTecTaluu
oOydJaronuxcs.

VY4eOHbIil 1aH NPeCTaBIeH B MPUIOKESHUH.

3.2 KasenapHsblii yueOHbIN rpadpuk

ITocnenoBaTrenbHOCTh peald3alluy MpOrpaMMbl OakajlaBpuaTa IO ToJaM U CeMecTpam
(BKJIIOUAs TEOPETHYECKOE 00yUeHHUEe, MPAKTUKH, IPOMEKYTOUHBIE U TOCYAAPCTBEHHYIO HTOTOBYIO
aTTecTally, KaHUKYJIbI) IPUBOJIUTCS B KaJeHIapHOM yueOHOM rpaduke.

Kanennapusiii yueOHbIN TpaduK NMpecTaBiIeH B MPHIOKEHHH.

3.3 Paboune nporpaMMsbl AUCHHUILIMH (MOAYJIeH)
B OOIl 6akanaBpuata B NPWIOKCHUH TPEJICTABICHB 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
PE3yNbTaTOB M MOJATOTOBKA NaHHBIX s Hanucanus BKP u myOnukanui.

[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 MPOU3BOJUTCSA C YUETOM COCTOSIHUS 370POBbSl OOYYaIOIIUXCS U TPEOOBaHUSAMU IO
JIOCTYITHOCTH.

3.5 [Iporpamma rocynapcrBenHoii urorosoi arrecranuun (I'MA)

[IporpaMmMa rocyaapcTBEHHOM HTOrOBOM aTTectanuu siBisiercs npuioxenrnem k OOII
OakanaBpuara.

B rocynapcTBeHHYI0 HUTOTOBYIO aTTECTAIMIO BXOJSAT BBHIIIOJHEHUE U 3aIUTa BBITYCKHOU
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 OOIl 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 AUCLUMILIUH (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;

— 00BEKTHUBHOCTH: pa3Hble 00yYarorecs 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, pa3paboTaHHas W YTBEpXACHHas oOpa3oBaTeIbHON
OpraHM3alell, ONpeAensieT KOMIJIEKC OCHOBHBIX XapaKTEPUCTHK OCYLIECTBISIEMONM B
o0pa3oBaTeNbHON OpraHu3alli BOCHHUTATEIbHOW pabOThl MO COOTBETCTBYIOLIEH OCHOBHOM
00pa3oBaTeNbHON MpOrpaMMme:

— OCJib, 3ala4, OCHOBHBIC HAITPABJICHUA U TCMbI BOCHHATATEIILHOMN pa6OTI)I;

— 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 BOCIHUTATENFHOW pabOThI, B TOM YHUCIE IJIAHUPYEMbIS
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 OXKHJAEMBIH pe3yiabTaT oOpa3oBaHus 1O 3aBepiieHuH ocBoeHust OOIL
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 ocBoenmss OOIl OakanaBpuaTta Yy 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 0a30BbBIE COCTABIISIOIIHNE;

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 3aauH,
OLICHUBAHMS UX JOCTOMHCTB M HEJIOCTATKOB.

Pazpabotka u
peanuzarus
MTPOEKTOB

YK-2. Cnocoben
OTpEeIENATh KPYT 3a/1a4
B paMKax MMOCTaBJIECHHOMN
1LIeJI1 U BIOUpATh
ONTUMAaJIbHBIE CIIOCOOBI
WX PEIICHUs, UCXOJIS U3
JNEHUCTBYIOLIUX
MPaBOBBIX HOPM,
HMMEIOIINXCS PECYPCOB
Y OTpaHUYEHUN

VK-2.1 3naeT npaBuiia 1 yCIOBHOCTU IIPU
BBITTOJIHEHNH KOHCTPYKTOPCKOM TOKYMEHTAITUH
IPOEKTa

VK-2.2 3HaeT 0ocHOBBI pacuera Ha MPOYHOCTb,
KECTKOCTh U YCTOWYMBOCTH 3JIEMEHTOB
000pyI0BaHUSI XUMUIECKOH MMPOMBIIIUIEHHOCTH
VK-2.3 3HaeT TEXHOJIIOTUYECKUE PACUETHI
anmapaToB XUMHUYECKOH MPOMBIIUIEHHOCTH
VK-2.4 YmMeer onpenensits 0xugacMble
pe3yIbTaThI TPOSKTUPOBAHUS DIIEMEHTOB
000pyI0BaHUSI XUMHUYECKOM MTPOMBIIIUIEHHOCTH
VK-2.5 Ymeert onpenensite criocod pemeHus
KOHKPETHOM 3a7a4Ml IPOEKTa, BEIOUpast
ONTUMAIBHBIN CIOCO0 M UCXOI U3
JEMCTBYIOIMX MPABUII U TPAHUYHBIX YCIIOBHH
npu

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

YK-2.7 YMmeer myOiuuHO IPEICTABIIATh
pe3yJbTaThl PELICHU KOHKPETHOW 3a7auu
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 Bnageetr HaBbIKaMU ITPOEKTUPOBAHUS
IPOCTEHIIMX aNIapaToB XUMUYECKON
POMBIIIICHHOCTH

Komanngnas VK-3. Criocoben VK-3.1 3HaeT 1 HOHUMAET 0COOEHHOCTH
pabora u OCYIIECTBIISTh MOBE/ICHUS PAOOTHHKOB MPEATPUATUI
JUJEPCTBO COLIMAJIbHOE XUMHUYECKON TIPOMBIINICHHOCTH
B3aHMMOJICHCTBUE U VK-3.2 3HaeT OCHOBHBIE THUIIHI COIAAIBHBIX
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, 3SHAaHUSIMHU U OTIBITOM
VYK-3.4 YmMmeer ucnoap30BaTh COBPEMEHHbIE
COLMATBHO-TICUX OJIOTHYECKHE TEXHOIOTHHI
yIpaBIeHUS KOJIJIEKTUBOM
VYK-3.6 Bnageer cnocodaMu MOTHBAIIMHU YJIEHOB
KOJUJIEKTUBA K TUYHOCTHOMY U
pohecCHOHATILHOMY Pa3BUTHIO
VK-4.1 3HaeT OCHOBHBIE CITOCOOBI COYETAEMOCTH
JIEKCUYECKUX €IUHUIL U OCHOBHBIE
CJIIOBOOOpa30BaTeNbHbBIE MOJIETH, PYCCKHE
SKBHBAJICHTHI OCHOBHBIX CJIOB U BBIPAKCHHIMA
npodeccuoHanbHON peun
VK-4. Criocoben pod p
VK-4.2 3naet 0CHOBHBIE IPUEMBI U METO/IbI
OCYIIECTBJISITh JEIOBYIO
pedepupoBaHus U AHHOTUPOBAHUSI TUTEPATYPHI
KOMMYHHKAITUIO B
. . | IO crIennaabHOCTH, PUEMBI PAOOTHI C
YCTHOW ¥ TMCHBMEHHOMN . .
(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 YHCIIe, OOIICHAYYHYIO U CIICIIHATBHYIO
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/1a4 Ha TOCY/IapCTBEHHOM U MHOCTPAHHOM
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 BeZileHUEM 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 IPUMEHUTEIBHO K cepe ObITOBOM
U Tpo(ecCHOHANBHON 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-
MOJUTUYECKHIE TIPOIIECCHI CTAHOBJICHUS
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
VK-5.6 YMeer ocMbICIMBaTh COLIUAIBHO-
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
MO3HIINIO TIO0 PA3JIMYHBIM MTPOOIIEMaM UCTOPHUU
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 (pusocopckum mpodaemam
COBPEMEHHOM KU3HH, OTMPASCh 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 UCTOPUH
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 1711 BEIPAOOTKH 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 XKU3HU

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
JUYHOCTHOT'O Pa3BUTHUS

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 npenocTaBieHHbBIMU 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 )KW3HU Y€JI0BEKa M OOIIECTBA; 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
npodecCHOHATIBLHOM 1eATeNbHOCTH

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 3J0pOBbs, 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
TMOBCCIHEBHOM KU3HH U
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 TEPMOJIMHAMUKH,

(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
CpEeICTBa pealn3auu 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,
(bu3uKyM KosebaHuii U BOJIH, JIEKTPUYECTBA U
Mar"eTusma, 1eKTPOANHAMUKH, CTATUCTUYECKON
(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 QepeHInaNbHbIX YPaBHEHUH TPUMEHUTEIBHO
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 YMeer ucnosb30BaTh XUMHUYECKHE
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 MATEMATHYECKOTO aNiapara;
METOAAaMHU CTaTUCTHUYECKONH 00paboTKU
Nudopmanuu,

OIIK-2.10 Bnageer meToamu rnovcka u oOMeHa
nHpopmalyen B r100aibHBIX U JOKAIbHBIX
KOMIIBIOTEPHBIX CETSIX, TEXHUYECKUMHU U
MPOTPaMMHBIMH CPEICTBAMH 3AIIUTHI
nH(popMalMU Ipu paboTe ¢ KOMIIbIOTEPHBIMU
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, OTHOCSAIIUECS
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 IIPH 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 1151 TIEPBUYHBIX TIPOU3BOJICTBEHHBIX
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
MaccoIlepeauu 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-
TEXHOJIOTHYECKUX 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
3aKOHOMEPHOCTH 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 Mmpolecca 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 onpenensats 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
rpolecca; 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,
CHEKTPAJIbHBIX, XpOMOTOTrpaUIECKUX,
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 KOMIICTCHIUMVH BBINTYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUA

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, TPOBEICHHUS
XapaKTepUCTHK HOBOM MPOBEJICHUS HAYYHO- TEXHOJOTHYECKOT0 JUTSL U3MEPEHUSI OCHOBHBIX | KOHCYJbTALUN C
TEXHUKH, a TAKXKE MCCJIEI0BATENbCKUX U MpoI1iecca, CBOWCTB ChIPhsl | TapaMETPOB BEIIYIIIUMHU
KOMIUIeKca paboT Mo OMBITHO- Y MPOAYKIIHH. TEXHOJIOTHYECKOTO paboToaTensamu,
pa3zpaboTke KOHCTPYKTOPCKHX padoT B mpoiiecca, CBOUCTB ChIPhsl | 00bETMHEHUSIMU
TEXHOJIOTHYECKOM 00JacTH XMMHYECKOTO U Y MIPOJIYKLIHH. paboTonaTeneii orpaciu, B
JOKYMEHTALUH. XUMHKO- I1K-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»,
YTBEPXKICHHBIN 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
BBITTOJIHCHHUSI
HKCIIEPUMEHTOB H
oopmIIeHHS PE3yIIbTATOB
HCCIEA0BAHUN U
pa3paboToK.

(ypoBeHb KBaTH(UKAIITT
-5).
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I1K-4 Cnocoben
BBIOMPATh METO/T
HAy4YHOTO MCCIICOBAHUS,
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.
[1K-4.3 Bnaneer
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 METO/IOB
MIPOM3BOJICTBA
TYTOTLIaBKUX
HEMETAUTUIECKUX U

CHJIMKATHBIX KOMIIO3HUTOB.

I1K-5.3 Bnaneert
METOJaMH MOJyYEeHUS
KOMITO3UIITNOHHBIX
MaTepHaoB.

Amnanu3 TpeGoBaHUN K
podhecCHOHATTLHBIM
KOMIIETSHIIHSIM,
MIPEIBSABISEMBIM K
BBIITYCKHHKaM
HaMpaBJIEHUs TOATOTOBKU
Ha PBIHKE TPYy/a,
0000111eHuEe 3apy0eKHOTO
OITBITA, IPOBEICHUS
KOHCYJIbTAIUH C
BEIyITUMHU
paboTonaTensamu,
00BbEeTUHEHHUSIMU
paboTonaTeneii orpaciu, B
KOTOpO BOCTpeOOBaHbI
BBIMTYCKHUKH B paMKax
HaIPaBJICHUS TTOJITOTOBKH.
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ITK-6 Criocoben
BBIOMPATh 00OPYIOBaHUE
Y TEXHOJIOTHYECKUE
napaMeTpsI iporiecca Jis
MIPOU3BOJICTBA
HaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTEepPHAIIOB C 3aJJaHHBIMH
CBOWCTBaMHU

[IK-6.1 3naer
TEXHOIOTMYECKOE
obopyoBaHue U mpaBuiIa
€ro DKCILTyaTaIiy.
[1IK-6.2 Ymeet noabuparsb
TEXHOIOTHYECKHE
napameTpbl 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. HayuHo-texnuyeckas
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 Poccuiickoi
®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
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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.
O06o0061eHHas 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 lucuunjuHbI 00s13aTeJIbHOM YacTH

AHHOTanus padoyeil NPOrpaMmMbl JUCHUIIIMHBI
«HOCTpaHHBIN A3BIK»

1 Heab AuCOMIUIMHBI — MPUOOPETCHUE 00YJArONUMHUCS 001Iel, KOMMYHUKATUBHOU 1
npodeCCHOHATBPHON KOMIIETCHLIMH, YpPOBEHb KOTOPBIX Ha OTHAENBHBIX JTamax S3bIKOBOM
MOATOTOBKMA  IO3BOJISIET  HMCIIOJIB30BAaTh  MHOCTPAHHBIM  SI3bIK  NPAKTHUYECKM Kak B
npoecCHOHANBHOM (MTPOU3BOJCTBEHHOW W HAy4YHOW) JCSITENbHOCTH, TaK W JUIA LeJeH
camMo00pa3zoBaHusl.

2 B pe3yabTaTe H3y4eHUs] JUCHHUILINHBI 00y4aIOIIUIICS 10JIKEH:

Obaaoams cleqyOIUMU KOMIETCHIIUSMHA U UHAUKATOPAMH UX JOCTH)KCHUS .

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  JIGKCMUECKUX E€IUHHUI] U  OCHOBHBIE
CJIIOBOOOPA30BaTEIbHBIE MOICTIH;

- pyccKue SKBUBAJIEHThl OCHOBHBIX CJIOB U BHIPAYKEHUH PEUH B IIPOLIECCE MEKITMUYHOCTHOTIO
1 MEXKYJIbTYPHOTO B3aUMOJIEUCTBUS;

- OCHOBHBIE TIPUEMBI H METOBI peepUpOBaHUS U AaHHOTHPOBAHUS JIUTEPATYPHI;

- MACCUBHYI0 U AaKTUBHYIO JIEKCHKY, B TOM u4Hucjle OOILICHAyYHYI0O U CIELHAIbHYIO
TEPMHHOJIOTHI0, HEOOXOIUMYIO J1J1sl pabOThI HaJl TUIIOBBIMU TEKCTaMH;

- IpUeMBbI pabOThl C OPUTMHAILHON JINTEPATYpPOl 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 OBITOBOM U MpodeccHOHANbHOIM
KOMMYHHKAIIH.

Braoemy:

- MHOCTPaHHBIM SI3bIKOM Ha YPOBHE MEKJIMYHOCTHOIO M MEXKYJIbTYpHOTO OOIIEHUS,
HaBbIKAMH M YMEHHUSMHM pPEUYEBOM JEATEIbHOCTH MPUMEHHUTEIbHO K cdepe OBITOBOH U
npodeccuOHaIbHON KOMMYHHUKAIIUU, OCHOBaMH IyOJIMYHON peuH;

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

3 Kpartkoe coaep:xkaHue TUCUMILIHHBI

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-TIPOJIOJKEHHBIX BPEMEH rjarosia. BorpocurenbHble MPEAoKEeHUs B Pa3InYHBIX
BpeMeHax. OOpa3oBaHue OTpULATENBHBIX (DOPM TJIaroja B pa3InYHbIX BpeMEHaXx.

1.3 Obpa3oBaHre MPOCTHIX, MPOAODKEHHBIX, MIEPPEKTHBIX BPEMEH TIIaroidbHBIX (OPM H
ynoTtpebnenue ¢opMm crpagarenbHoro 3anora.l.4. BugoBpemeHHbIe (OPMBI  IJ1aroJoB.
OO6pa3oBaHue TPOCTHIX, MPOJOJIKEHHBIX, NEPPEKTHBIX U MEPPEKTHO-NPOJOIKEHHBIX BPEMEH.
BonpocurenbHble MpeiokeHus: B pa3NuuHbIX BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (HopM
[J1aroJia B pa3JIMuHbIX BPEMEHAX.

1.4 Tlpuvactus. [Ipuyactust HacTosAero u npomennero speMeru. [lepdexrasie Gopmbl
npuvacTs. MecTo mpuvacTuii B MpeyIoKeHUU. AOCOTIOTHBIA MTPUYACTHBIA 000POT.
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1.5 Undpunutus. @opmel nnpuauTHBA. [IpogomkeHHbI U neppeKTHBIM MHQUHUTHUB.
Oyukiuu uvHGUHUTHBA B mpemioxkeHun. OOpa3oBaHue u ynorpediieHne WHOUHUTHUBHBIX
000pOTOB THUIIA «CIOKHOE MOAJIEKALLEE) U «CI0KHOE TOTIOTHEHHUEY.

1.6 Mopanpabie riaronbl. CTpykTypa mnpeaiokeHus. [IpuHIunbl ciioBooOpa3oBaHMS.
Coxkparienus (a00peBuatypsi). O0o3HaueHue nathl [IpaBuna 4TeHUS XUMUYECKUX DJIEMEHTOB,
o0o3HayeHU U (POpPMyNT HEOPraHMYECKUX COCIMHEHUN U YpaBHEHHM XHUMHMUYECKUX PEaKIuil.
[TpaBuiia ureHus enuHuL u3mMepenus. IlpaBuna yTeHNs: HAMMEHOBaHU I OCHOBHBIX OPraHMUYECKUX
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. Menaencen

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 J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buotexnonorus PapmaneBTUYECKUE MPOU3BOACTBA.

2.1.10. 3enenas xumusi. [IpoGieMbI 3KOIOTHH.

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

AXTUBU3aIUS JIEKCUKU IPOYNTAHHBIX TEKCTOB.

2.3 H3zyuaromiee YTEHHE HAyYHBIX W HAyYHO-TIONMYJSPHBIX TEKCTOB IO BbIOpaHHOMU
CHeLMaTbHOCTH Ha IpuMepe TekcToB: «Hayka W HaydyHble METOMABI», «XHUMHUYECKOE
npennpustie», «CoBpeMEHHbIE HWHXKEHEPHbIE TEXHOJOTUN», «XUMHUYECKas JiabopaTopusl.
Texnuka Oe3onmacHocT B jaGopatopuu. M3MepeHus B XMMHUYECKOH J1abopaTopum», «XUMHUS
Oynymero. CoBpeMeHHbIE TEHASHIIMN pa3BUTUSl HayKn», «brorexHonorus. @apmManeBTuyeckue
IPOM3BOJICTBAY, «3eieHas XxuMus. [IpoGieMbl H5KOIOTHIY.

Jlexcuueckre  OCOOEHHOCTH  TEKCTOB  HAYYHO-TEXHHYECKOW  HAIpPaBIEHHOCTH.
TepMHUHONOTHS HAYYHO-TEXHUYECKOHN JINTEPAaTyphl HA U3y4aeMOM SI3bIKE.

Paznen 3. IlpakTuka ycTHON 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 MoHonoru4eckas peub 1Mo TeMe «o cebe u o Oymymieit mpodeccuny. Jlekcuueckne
0COOEHHOCTH MOHOJIOTMYECKOH peyH.

3.3 PeueBoif ATHKET TIOBCETHEBHOTO OOIIEHHUS (3HAKOMCTBO, IpEACTaBIIECHUE,
YCTAQHOBJICHHE M TOJIepKaHUe KOHTAaKTa, 3alpoc U cooOIlIeHrue MHPOpMaLuH, MOO0YXIEeHHE K
NeICTBHIO, BBIpaXKEHNE IPOCHOBI, COTIacus).

Oco6eHHOCTH IUATOTUYECKON pedr 1O MPOIEHHBIM TeMaM.

Paznen 4. OcoGeHHOCTH sI3bIKa CIIEUATIBHOCTH

I'pammaTudeckre TPy THOCTH S3bIKA CIIEIUATBHOCTH:

4.1. I'paMMaTH4EeCKHE U JIEKCHUYECKHUE TPYAHOCTH S3bIKA CIIECIIUATBLHOCTH

Paznuunble BapuaHThI NepeBOia MPUYACTHI HA PYCCKU s3bIK. [IpruacTHbIe 000pPOTHI U
MPUEMBI UX NIEPEBOJa HA PYCCKUM S3BIK.
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4.2. CocnararenbHoe HakjoHeHHe. DopMbl cocnaraTebHOIO HAaKJIOHEHUS B M3y4aeMOM
A3blke. MoJasibHble IJ1arojbl M MX MHCIOJIb30BAHHE B NPEIJIOKEHUSX B cocaraTelbHOM
HAaKJIOHEHUN. THUIBI YCIOBHBIX MPEUIOKCHHH. BapuanTsl IiepeBoja IPEMIOKECHUM B
cocaraTeJIbHOM HaKJIOHEHMHM U YCJIOBHBIX MpeiokeHuil. Ilopsgok cioB B NpeAsiOKEHHH.
OMpaTHuecKue KOHCTPYKIUH.

4.3. N3ydyeHue npaBuil MEpeBOAA pa3lIMyHbIX (OPM HMH(OUHUTHBA U HMHPUHUTUBHBIX
000pOTOB HA PYCCKUM SA3BIK.

4.4 N3zyyaroliiiee YT€HUE TEKCTOB 1O TEMATHUKE:

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 crieruaibHOCTH. [lonck HoBoM nH(popMaru pu paboTe ¢ TeKCTaMu
U3 TEepPUOJMYECKUX U3AaHUH M MOHOrpaduil, HWHCTPYKUMH, NPOCHEKTOB U CIPABOYHOM
JUTEPaTyphl [0 pacCMaTpUBAEMOM TEMaTHUKE.

4 O0beM yueOHOH THCHHMIIINHBI

Cemectp Cemectp
Beero 1 cemect 2 ceMecT 3 cemec 4 cemec
Bun yuebHoO# paboThI X A p 2 p 2 P A P
3K Kag. IE Kaz. IE Kaz. 3E Kaz. 3E Kaz.
q. q. q, q, q.
Obuwast TPYROEMKOCTE | o\ | 3510 | 20 | 720 | 20 | 720 |20 720 |30 1080
AHCHUILINHBI
Konrarast pabota — 1 5 o\ 1594 | 09 | 320 | 09 | 320 |09/ 320 [09] 320
ayIUTOPHbIE 3aAHATHS:
Hpaxtiieckie satatint | 4 6| 1980 | 0,9 | 320 | 09 | 32,0 | 09| 320 |09 32,0
(I13)
Camocrosirensuas 44| 160 | 11| 40 | 11| 40 |11| 40 |11 40,0
pabora
KonraktHas 0.6 0.2 0.2 0.2 )
caMoCTOsTeNIbHasE paboTa
CaMOoCTOSTENBHOE 44 1,1 11 1,1 11
M3y4yeHUe pa3/IeioB 159,4 39,8 39,8 39,8 40,0
JUCHUITIIUHBI
Buabl koHTpOJIA:
JK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonraktHass pabora —
0,4 - - - 0,4
IPOMEXKYTOYHASI 10 , ] ) ] 10 ,
aTTecTanus
[ToaroroBka K 3K3aMeHy. 35,6 - - - 35,6
Bux urorosoro 3auer 3auer 3auer IK3aMeH
KOHTPOJISA:
Bun yuebnol Cemectp Cemectp

Bcero
paboThI 1 cemectp 2 cemecTp 3 cemecTtp 4 cemecTtp
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3E

Actp.

3E

Actp.

3E

Acrtp.

3E Actp.

3E Actp.

OO0mmas
TPYJOEMKOCTh
JIUCLIUILINHBL

243

54,0

54

KonTakTHas
padora —
ayAMTOpPHbIE
3aHATHA:

3,58

96,75

0,89

24

0,89

24

089 | 24

089 | 24

[IpakTnueckue
3anarus (I13)

3,6

96

0,89

24

0,89

24

089 | 24

089 | 24

CamocrosTeabHas
pa6ora

4,4

120

1,11

30

1,11

30

1,11 | 30

1,11 | 30,0

KonTakTHas
CaMOCTOSITEIbHAS
paborta

CaMOCTOSTEIBLHOE
U3y4eHHE Pa3JieiioB
JIUCLIUILINHBI

4.4

0,45

0,15

0,15

0,15

119,55

1,11

29,85

1,11

29,85

1,11
29,85

1,11
30,0

Buasbl koHTpOJIA:

DK3aMeH

1,00

27,00

1,00 | 27,00

KonrtakTHass pabota
—  MPOMEXKYTOYHAS
aTTecTanus

IToaroroBka k
HK3aMEHY.

1,00

0,30

0,30
1,00

26,70

26,70

Bua ntorosoro
KOHTPOJIA:

3auer

3auer

3auer

IK3aMeH

AHHOTanus pado4ye NPorpaMMbl 1M CHHUIIIMHBI
«Hcropus (mcropus Poccuu, Bceod1as ucropusi)»

1 Heap aucuumiuHbl — GOPMUPOBAHHUE Y CTYJEHTOB I[EJIOCTHOTO MPEACTABICHUS 00

HCTOPHUYCCKOM IMIPOIIIIOM POCCI/II/I, €€ MCCTC BO BCCMUPHO-UCTOPHUICCKOM IIPOLIECCEC.

2 B pe3yjbTare H3yYeHUs TUCHHUILUIMHBI 00yYAIOIIUICA T0JIKEH
Obnaoams cleqyOMUMA KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:
VK-5.1, VK-5.2, VK-5.3, VK-5.6, VK-5.7, VK-5.11, VK-5.12, VK-5.13.

3name:

— OCHOBHBIC HAITpaBJICHH, HpO6J’IeMBI " METOObI I/ICTOpI/I‘IeCKOI\/’I HAYyKH,
— OCHOBHBIE JTalbl W KIIOUYEBBIE COOBITUA HCcTOpuHM Poccun M mmpa; 0COOEHHOCTH
Pa3BUTHSI POCCHUUCKOTO TOCY/IapCTBA, BBIAAIONIUXCS JESITENIe OTECYECTBEHHOM M BCEOOIIeH

HCTOPUH.
Ymemon:

— COOTHOCHTH OOIIME HUCTOPUYECKHE TPOIECChl W OTICNIbHBIE (DAKTHI; BBISABIATH
CYILIECTBEHHbIE YEpPThl HCTOPUYECKUX IMPOLIECCOB, SBICHUH M COOBITUH; aHAIU3UPOBATH
COLIMANTbHO-3HAYUMBIE TTPOOJIEMEI;
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— ¢dopmynupoBaTh W apryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO IMO3UIUIO TIO
pa3IMYHbBIM MMPo0JIeMaM UCTOPHH.

Bnaoemn:

— TpEeJCTaBICHUSIMH 00 HCTOPHH KaK HayKe, e MECTE B CHCTEME I'YMAHUTAPHOTO 3HAHUS;

— MPEJCTaBICHUSIMU 00 OCHOBHBIX ATAIax B UICTOPHH YEIIOBEYECTBA U UX XPOHOJIOTHH;

— KaTeropHaJbHO-TTIOHATHIHHBIM arapaToM U3y4aeMOM JTUCIUTLIHHEI;

— HaBBIKAMH aHAJIM3a UCTOPHUECKUX HCTOYHHUKOB.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Paszgen 1. Hcropusi B cucreMe CONHAJIbHO-TYMAHUTAPHBIX HayK. OCHOBBI
MeTOJ0JI0THH MCTOPUYeCKOH HaykH. Oco0eHHOCTH CTAHOBJICHHSI TOCYJIAPCTBEHHOCTH B
Poccun 1o cpaBHeHHUIO ¢ eBPONECHCKUMHU PAHHECPEIHEBEKOBBIMHU rOCYAapCTBaMU.

1. 1. Mecto ucropuu B cucTeMe Hayk. /[peBHeiillee mpouuioe 4ejloBe4ecTBa M
nepsbie HMBUJIM3anuM. [Ipeamer nucrtopudeckoir Hayku. Posb Teopun B MO3HAHUM IIPOLIOTO.
CymHocTh, (opMbl, QYHKIIMH HCTOPUYECKOTO 3HaHUS. [IOHATHE MCTOPHUYECKOTO0 HCTOYHHKA,
KjJaccu(uKalus HCTOPUYECKMX HCTOYHMKOB. Mcrtopus Poccum — HeoTbemsiemas 4YacTh
BCEMUPHON UCTOPHH; 00111ee U1 0COOEHHOE B HCTOPUYECKOM Pa3BUTHUU.

Antponorene3. Heonutnueckas peomonus. CoumansHelii  cTpoil. PasnokeHue
nepBoObITHOM oOmmHbL. [uBunmzammu Jpesaero Bocroka. 'ocymapcrBa antuynocT. Haposst
U JpeBHeNINe rocyaapcrsa Ha reppuropun Poccun. OtHorenes cinassiH. Benukoe Ilepecenenue
HapoioB B III-IV BB.

Tpaauuuonnele  ¢GOpMBI  COLMAIBHOM  OpraHM3allid  €BpPONENHCKUX HapoJOB B
JIOTOCYIapCTBEHHBIN MEpUOJ. BO3HMKHOBEHME DPaHHECPEAHEBEKOBOW TOCYIAPCTBEHHOCTH B
Espore.

OTHOKYJIBTYpHBIE M COLMAIBHO-TIOJUTUYECKHE MPOLECCHl CTAHOBJIEHUS POCCUMCKON
rocygapcrBeHHOCTH. Hadanmo pocculickoi rocynapctBeHHOCTH. JlpeBHsss Pycw. Ilpunsatue
XPUCTHAHCTBA.

1.2. Cpennue Beka. MecTO CpeIHEBEKOBbsI BO BCEMHUPHO-MCTOPHUYECKOM IpOIIECCE.
Pycckue 3emnu B XII-XIII BB. MoHrono-ratapckoe HamectBue Ha Pyck. DkcraHncus B 3anaHble
U CeBepo-3amlaJHble PyCCKUE 36MIIA. BelnKkoe KHAKECTBO JINTOBCKOE U Pycckoe rocynapcrso.

CknanplBaHNE€ OCHOB HAIMOHAIBHBIX TOCymapcTB B 3amanHoit EBpome. OOpa3oBanue
Poccuiickoro rocy1apcTaa, €ro HCTOPUYECKOE 3HAUCHHUE.

1.3. Hooe Bpems. Y wucrokoB HoBoro Bpemenn. OcoOEHHOCTH COCIIOBHO-
npezacraButesnibHo MoHapxuu B EBpome u Poccun. Hawano XVII Beka — smoxa BceoOriero
eBpomneiickoro kpusuca. Poccust B XVI B. - XVII BB. CUHXpPOHHOCTb KPU3HCHBIX CUTYallMil B
pa3HbIX cTpa”ax. «CmyTHOE BpeMs» B Poccuu.

I'enesuc kamutanusma. Ero ¢opmel u cocymiectBoBaHue ¢ 3neMeHTaMu (eonanusma.
OcoOeHHocTH pa3nuyHbIX peruoHoB EBpombl. @opmupoBaHue MupoBoro peiHka. Iloabem
MaHy(paKTypHOTr0 Ipou3BoACTBa. POPMUPOBAHUE BHYTPEHHHUX PHIHKOB.

I'enesuc camopepskaBusi B Poccun. «Btopoe mznanue» kpenoctHudectBa — CobopHOE
ynoxenue 1649 r. u ropuaudeckoe oopmieHrne KpenocTHoro npasa. Cexyaspusanus pyccKoit
KYJIbTYpBI.

Pa3nen 2. Ot HoBoro k HoBeilimemy Bpemenu. Poccuiickas umnepus B XVIIII —
HayaJsie XX B.

2.1. XVIII Bek — BeKk MOJAEpPHHU3ALMU M TpoOcBelieHusi. VeliHpie W ConMaILHO-
noautudeckue uctoku [Ipocsenenns. OCHOBHBIE YEPTHI IPOCBETUTEIBCKOM HI€0JIOTUN: YETOBEK
Y TOCYIapCTBO, «ECTECTBEHHOE IIPaBO», 3THKA. M ies mporpecca Kak rocrnoCTBYIOIIEE TEUEHHE B
0O0I11eCTBEHHON MBICIIH.

Pedopmer Tletpa I kak mepBas MONBITKA MOJEPHU3AIMH CTPaHbI, €€ OCOOECHHOCTH.
®opmupoBanue Poccuiickoii umnepun. OCHOBHBIE HaIlpaBICHUS «EBPONEU3ALMU» CTPAHBI.
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DBOITIOLIMS COMANIBHON CTPYKTYphI oOmiectBa. [lanpheiiee pacmupenue rpanul Poccuiickoit
uMmriepud. Poccus B amoxy mpocBemeHHoro adcomorusma. Poccus u EBpoma B XVIII Beke.
N3MeHeHus: B MEXAYHAPOIHOM IOJ0KEHUN POCCUIICKON UMITEpUU.

2.2. XIX croserue. IIpombinuieHHslli miepeBopoT B EBpome um Poccum: olmiee u
ocobenHoe. Baxknelimme ycnoBus nepexona Poccuu Kk HHAYCTpHATEHOMY OOILECTBY — PEILICHHUE
KPECTBhSIHCKOT'O BOIIPOCA U OTPAHUUYEHUE caMOJeprKaBus. [UINTEeIbHOCTD, HEMOCIEI0BATEIBHOCTD,
UKIMYHOCTH Tporecca Oypxyaznoro pedopmupoBanus. EBponeiickas pesomonus 1848-1849
rr. toru, 3Ha4eHne, ICTOPUYECKUE TIOCIEACTBHS.

Ponp cyObexTHBHOTO (hakTopa B mpeoposneHuu orcraBanus. Pedopmber XIX Beka, ux
sHauenue. OOmecTseHnble ABkeHNs B XIX Beke.

2.3. Poccusi 1 MUp Ha py0erxe BeKOB: KPU3UChI pa3BuTUs. O0IIME UTOTH POCCHICKOM
MOJIEpHHU3alMU K Havany XX Beka.

CootHomieHne noiautuyeckux cuil B Poccum B Hauane XX Beka. Hapacranue xpusuca
camoznepkaBus. IlepBas poccuiickas peBomouus. OOpa3oBaHME MOJUTHUECKUX MapTUH.
I'ocymapcTBenHas nyma Hagasia XX BeKa Kak IIEPBBIM OIBIT POCCUMCKOIO IapiIaMEeHTApU3Ma.
CronpinuHckas arpapHas pedopma. IlepBas mupoBass BoilHa u ywactue B Heil Poccum.
®eBpanbckas peBosonus 1917r. u KopeHHbIE U3MEHEHUS B TOJIUTUYECKOM KU3HU CTPAHBI.

Pa3pnen 3. BcemupHo-ucropuvecknii npouece 1 XX Bek. OT COBETCKOIro rocyiapcraa
K coBpeMeHHO#l Poccun. OcHOBHbIE TeHAEGHUMH MHPOBOI0 Pa3BUTHSI HA COBPEeMEHHOM
JTamne.

3. 1. Hayano HoBeiimero BpeMenu. GopMuUpoBaHHE M CYHNIHOCTH COBETCKOTO CTPOSL.
MapkcusM Kak HA€0JIOTHYECKas OCHOBAa PEBOJIIOLMOHHBIX MpeoOpa3oBaHUM U poccuiickue
peamun. IlonroroBka m mobema OKTAOphCKOTO BOOpYyX)eHHOro Bocctanusi B Ilerporpame. 11
Bceepoccuiickuii cpe3n COBETOB M €ro peleHus. DKOHOMHUYECKAs M COLUAIbHAs IOJUTHKA
0OJIBIIEBUKOB.

Hroru nepsoii MUpOBOi1 BOMHBI. Bepcanbckas cucTeMa MEXIYHAPOIHBIX OTHOIICHUA.

I'paxnanckas BoilHa u wuHOcTpaHHas uHTepBeHUMs. Cynpba u 3Hauenue HOIla.
YTBepkaeHue oaHonapTuiiHON monutudeckor cucteMbl. O6pazoBanue CCCP. [Monutnyeckas
6opsOa B maptuu u rocynapcrse. CCCP B roas! nepBeix msatmiieTok (koHer 20-x rr. — 30-e rT.).

MupoBoii 3koHOMHUYeckMM Kkpusuc 1929-1933  rr. m BapuaHTBl BBIXOJA W3 HETO.
Toranurtapusm B EBpone. dopmupoBanue pexuma iauyHoM Biactu CraauHa U KOMaHAHO-
aIMMHHMCTPAaTUBHOW cHCTeMbl ynpasiieHus rocynapctBoM. Koncrtutynmsa CCCP 1936 r.
Bremnss momutuka CCCP B 20-30-¢ rr. [lestensHOCTh KOMHHTEpHA.

3.2. Bropast MupoBas BoiiHa. Besimkasi OreuecTBeHHasi BoiiHa: «be3 cpoka 1aBHOCTHY.
MockBa 1 MockoBckasi obnactb B rojabl Benmkoit OtedecTBeHHON BOWHHBI. OCHOBHBIE ATAIlbI
Benunkoit OteuecTBeHHON BOMHBI. KOpEHHON ITEPEIOM B X0/1€ BOWHBI.

CoBerckuil ThT B roAsl BoiHBI. boppba B Tbuly Bpara. [lapTu3aHckoe ABHXKEHHE.
YenoBeueckue U MaTepuaibHble IOTEPH B XOJ1 BOMHBI.

Pemaromuii Bxiag Coerckoro Coro3a B pasrpoM ¢ammsma. HiopaOeprekuit npouecc Hax
HAI[UCTCKUMH BOCHHBIMH MPECTYHUKAaMU. XabapoBCKuUil mpoiiecc.

3. 3. CCCP u Mup c nocjieBoeHHOro nepuoaa ao 1991 r. MismeHenue COOTHOIICHHS CUIT
B MHpE IOCJIE€ BTOPON MUPOBOM BOWHBI. Hauanmo «xosogHoi BoWHBDY. «JlokTpuHa TpymdHa» n
«[Inan Mapmamna». @opMupoBaHre OUMOISIPHOIO MUpPA. B3aMMOOTHOIIEHHS €O CTpaHaMU
«HapomHoO neMokpatum». Co3manue CoBeTra HPKOHOMHYECKON B3ammorioMornu. KoH(UKT ¢
IOrocnaBueii. Opranuzamus  CeBepoarnantuyeckoro jgorosopa (HATO). Coznanue
Opraamnzannn Bapmasckoro norosopa. BoitHa B Kopee. TpynHOCTH MOCIEBOEHHOTO pa3BUTHS
CCCP. VxecToueHHE IOJIUTUYECKOTO PEXKMMA U HACOJIOTMYECKOro KOHTposs. IlomeITku
OOHOBIIEHUS «TocydapcTBeHHOTO coruanmm3May. XX cbe3n KIICC u ocyxkneHue KyibTa
muanocT CranuHa. «OTTenens» B TyXOBHOMU cdepe.

DOxoHoMHUYeckue pedopMbl cepenuHbl 60-X TOIOB, MPUYMHBI HX HE3aBEPIICHHOCTH.
«["ocynmapcTBo OnaronencrBus». IV u V PecniyOnnka Bo ®panuuu. ObpasoBanue u Pazpurue
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OPI'. «JOxoHOMHUecKoe uyno» Snonun. Pacnan xosnonuanbHO# cuctembl. HeokoHcepBaTtusm
BenukoOputanuu. Pelironomuka B CIIIA.

Hapacranue Kpu3uCHBIX SIBIEHUH B cOBETCKOM oOuiectse B 70-¢ — cepenune 80-X roaos.
Hogas Koncturynus CCCP. Konuenuus «pa3Buroro coupaninzma». Buemnss nonuruka CCCP
B KOHIIe 60-x Hayane 80-X IT.: OT pa3psAAKH K 000CTPEHHUIO MEXTyHAPOAHOH 0OCTaHOBKH.

«IIepecTpoiika»: CyIIHOCTb, LI€JIH, 3aJ1Ja4l, OCHOBHBIE ATaIbl, pe3yibrarsl. Pacmag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHbIE TeHAeHIINH MUPOBOIr0 Pa3BUTHS HA COBpeMeHHOM 3Tane. CTaHOBJIeHHe
HOBO# poccuiickoii rocynapcrBeHHoctu (¢ 1991- mo nacrosimee Bpewms). JluGepanbHas
KOHIEMIHNS POCCUICKUX peopM: Epexo/l K PhIHKY, (OPMUPOBAHKE I'PAXkKIAHCKOTO OOIIECTBA U
npaBoBoro rocynapcera. «lllokoBas Tepamus» d3koHOMUYecKux pedopMm B Hauane 90-x rofos.
Konctutynusa Poccuiickoit @enepanuu 1993r. Mexnanuonanbabie oTHoIeHUs. [lonutudeckue
napTud U OOIecTBEHHbIe MABMKeHHUA Poccun Ha coBpemMeHHOM odt1ame. Poccus Ha nytu
MojepHHu3anuu. Poccust B cucteMe MUPOBOM SKOHOMUKH U MEXIYHAPOJHBIX CBs3ei. MupoBoii
skoHoMuueckuil kpusuc 2008—2011 rr. HoBble reononutuyeckoe peajinui B MUpPE U UX BIIUSHUE
Ha BHEIIHIOW NOJIUTUKY Poccuiickoit @deaeparuu. ['1obansHbie MpoOIeMbl COBPEMEHHOCTH.

4 O0bem yueOHOH TUCHHMILINHBI.

O0beM TMCUMIIHHBI
Buj yueOHoii padoThl Axan. | Acrp.

3E

4. 4.

O01as TpyA10eMKOCTb 1Y CHUNIITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,3 48 36
Jlexuun 0,9 32 24
[TpakTrueckue 3anstus (I113) 0,4 16 12
CamocrosiTeibHas padora 1,7 60 45
KonTtakTHas camocTosiTenbHas paboTta 17 - -
CaMocCTOATEIbHOE NU3YUYEHHE PA3AEIOB IUCLUILIMHBI ’ 60 45
Bua konTposs:
JK3aMeH 1 36 27
KoHTtakTHas paboTa — MpOMEXYTOYHAs aTTeCTalHs 1 0,4 0,3
[ToaroToBKAa K SK3aMEHY. 35,6 26,7
Bua HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanus padoyeii MporpaMMbl JMCUMILINHBI
«IIpaBoBeneHue»

1 Hesb AMCHMIJIMHBI — OBJIQJICHUE OCHOBAMU MPABOBBIX 3HAHMI; popMHUpOBaHNE OCHOB
MIPaBOBOM KYJITYPBI U IPABOMEPHOIO MMOBEAEHUS I'paXKJaHUHA CTPAHBI.

2 B pe3yabTare H3y4eHUs JMCHUIIUHBI 00y4aIOIMIICS TOJI/KEH:

O6J'IallaTB CICAYIOIMMHA KOMIICTCHIHUAMU U UHAUKATOPAMU UX NJOCTHUKCHUA:

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

3Hamu:

— OCHOBBI POCCUICKOW MPAaBOBOM CUCTEMBI U POCCUHUCKOTO 3aKOHOAATENBCTBA, OCHOBBI
OpraHuvsalnuvu u (bYHKIlI/IOHI/IpOBaHI/Iﬂ Cy,ZIC6HI>IX W MHBIX IMIPaBONIPUMCHUTCIIbHBIX U
[IPaBOOXPAHUTEIBHBIX OPraHOB;

— MIPaBOBbIE U HPABCTBEHHO-ITUYECKHE HOPMBI B c(hepe mpodecCHOHANBHON AeITEIbHOCTH;

— MPaBOBBIE HOPMBI, PETYIUPYIOLINE OTHOUICHHE YeJIOBEKa K YeJIOBEKY, OOIIECTBY,
OKpYKarollel cpene;
— MpaBa U 0053aHHOCTH I'PaXk1aHUHA;
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— OCHOBBI TPYJOBOTO 3aKOHOJATEIbCTBA;

— OCHOBBI X03HCTBEHHOTO TIPaBa;

— OCHOBHBIE HANPABJICHUS aHTUKOPPYIMLIHOHHON IEITENHHOCTH B PD

Ymems:

— WCTIOJIb30BATh STHYECKUE U TIPABOBBIC HOPMBI, PETyIHPYIOIIAE OTHOLICHUE YeIOBeKa K
4eJIOBEeKY, OOIIECTBY, OKpYXKAOIIeH cpelie, UCIIOIh30BaTh paBa U CBOOOIbI YelIOBEKa H
rpa’kAaHUHA TIPH Pa3pabOTKe COLUATBHBIX MPOEKTOB;

— HCTIOJIb30BATh M COCTABIISATH HOPMATHBHBIC M IPABOBBIC JIOKYMEHTBI, OTHOCSIIUECS K
npo(eCCHOHANTBLHOM NEesITebHOCTH, MPEIIPHHAMATE HEOOXOIMMBIE MEPhI K BOCCTAHOBIICHUIO
HapYyIICHHBIX 1PaB;

— pean30BbIBATh IIPaBa U CBOOOBI UEJIOBEKa U IpaKJaHNHA B Pa3INYHbIX chepax

KHU3HEIESTEIbHOCTH.

Braoemo:

— HaBbIKAMHU [IPUMEHEHUS 3aKOHOATENbCTBA IIPU PEILICHUH MPAKTUYECKUX 3a/1a4.

3 Kpartkoe copep:xaHue JTUCHUILUIHHBI

Pa3nen 1. OcHOBBI TEOpUM rOCynapCTBa U IpaBa

1.1 OcHOBBI TEOpPHUH rOCYIAPCTBA

1.2 OcHOBBI TEOpHUU TIpaBa

Paznen 2. Otpacnu nyObau4HOTO IIpaBa

2.1 OcHOBBI KOHCTUTYIIMOHHOTO MpaBa

2.2 OCHOBBI IMUHUCTPATUBHOTO ITpaBa

2.3 OCHOBBI YrOJIOBHOI'O ITpaBa

2.4 Koppymius Kak COIMaIbHOE U MPABOBOE SIBIICHUE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO MpaBa

2.6 HopmaTuBHOE IpaBOBOE PEryJIMpOBaHUE 3alMThl UH(popMalu. [IpaBoBble OCHOBBI
3al[UThI TOCYJAPCTBEHHOMN TalHbI

Pasnen 3. Otpacnu yacTHOrO npaBa

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

3.2. ABTOpCKOE M TaTEHTHOE MPaBO U MPAaBOBas 3alllUTa PE3YJIbTATOB UHTEIIEKTYaIbHOMU.

3.3. OCHOBBI X035UCTBEHHOTO (IIPEATPUHUMATEILCKOTO0) IIpaBa.

3.4. OCHOBBI cCEMENHOrO NpaBa

3.5. OcHOBBI TPYZOBOIO MTpaBa

Paznen 4. OcoGeHHOCTH PAaBOBOIO PETYIMPOBAHUS MPOPECCUOHATBHOM IEATETLHOCTH B
OTJIENbHBIX OTPACISAX XUMHUECKON MPOMBIIUIEHHOCTH

4.1 OcHOBBI HAaIMOHAIBHOM  OE30MAaCHOCTH, TOCYAAPCTBEHHOM MOJUTUKH U
3aKOHOJIaTEILCTBO B 00J1aCTH 00ecIieueHus AIEPHON U paaualilmOHHON 0€30MMacHOCTH.

4.2 OcoOeHHOCTH TPaBOBOTO pEryJMpOBaHUS Tpylda pabOTHUKOB XMMHUYECKOH
MPOMBIIIJIEHHOCTH.

4.3 HopmatuBHO-TIpaBoBasi 0a3za peryaMpoBaHHsS XHUMHUYECKOH U HedTexuMuyeckoi
otpaciu B Poccun.

4 O0beM yueOHO# JUCUMIITIMHBI

O0beM TUCHUIIINHBI

Bin yuebuoii padoret 3E Akapn. 4. AcTp.u.
O01as TPyA10eMKOCTh TN CIUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3AHATHS: 0,9 32 24
Jlexuuu 0,45 16 12
[Tpaktuueckue 3ausatus (113) 0,45 16 12
CamocrosiTesibHas padora 2,1 76 57
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KonTakTHas camocTosTenpHas paboTa 51 0,2 0,15
CaMOCTOsITEeIbHOE H3YUCHHE PA3/ICIOB AUCITUTLIHHBI ’ 75,8 56,85
Bujx koHTpoJIs: 3ayer

AHHOTanusa padoyeil mporpaMMbl TUCIUILTAHBI
«Dunocopus»

1. Heas mucuumannbl «dunocodus» — chopMUpoBaTh y CTYACHTOB KOMIUIEKCHOE
IpEJICTaBICHUE O POJIM M MecTe (miocopuu B CHUCTEME T'YMAaHUTApPHBIX, COLMUAIbHBIX H
€CTECTBEHHBIX HayK, IIO3HAKOMHTb UX C OCHOBaMHU (hriocockoro 3HaHMsL, HEOOXOAMMBIMH IS
pELICHUS] TEOPETUYECKUX U IPAKTUYECKUX 3a]1a4.

2. B pe3yabTaTte U3y4yeHHsl TUCHHUIIHHBI 00y4aIOIIMIICA T0/IKEH:

Obaadoams cleqyOMUIMU KOMIETCHIIMSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS |

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

3nams:

OCHOBHOE COJIEpKaHKE IIaBHBIX (PHIOCO(CKUX IIKOJ W HANpPaBIECHUH, MpeacTaBUTECH
ATHX IIKOJ, CBA3b U pazianuue ux Guiaocockux uueH, cBsizb HCTOPUKO-(PHUIOCOPCKUX KOHIETIITHNA
C COBpEMEHHBIMU ITPOOJIEMaMu MHAUBHUIYAIbHON U OOIIECTBEHHON KU3HU;

Ymems:

[IOHUMAaTh M AHAJU3UPOBATH MUPOBO33PEHUYECKUE, COLMAIbHBIE U HHIUBUAYAJIbHbIE
npo0JieMbl COBPEMEHHOM >KM3HHM; TPAMOTHO BECTU JUCKYCCHIO, aHAJIU3HPOBATH OCOOCHHOCTHU
MEXKYJIBTYPHOTO B3aUMOJCHCTBUS, OOYCIIOBICHHBIC Pa3IMYMEM AITHYECKHX, PEIUTHO3HBIX U
[IEHHOCTHBIX CHCTEM, ONUPAsICh HAa HApAOOTaHHBIN B UCTOpUU PriiocoPpuu MaTepuat;, IPUMEHSIThH
noJjiyueHHble (prunococKkre 3HaHUS K PEIIeHUI0 TPo(ecCHOHAIBHBIX 3a/1aY;

Brademy:

NPEJCTaBICHUAMHU O GHIOCOPHUH KaK HAyKe M CUCTEME LIEHHOCTEH, ee MecTe B CUCTEMeE
TYMaHUTapHOTO 3HaHMs; OCHOBaMHU (DUI0CO(CKOrO MBIIIIEHHUS; KaTerOpUalbHBIM alnapaTrom
U3y4yaeMol TUCHMILIMHBI, (UIOCO()CKUMHU METOJaMM aHajlu3a pa3jiMyHbIX MpoOIeM, HaBbIKaMU
bunocopckoit  KyapTypbl s BBIPAaOOTKM  CHCTEMHOTO, IIEJIOCTHOTO  B3TJIAJa Ha
JNENCTBUTENBHOCTh U MECTO XUMHUH U XMMHUUYECKOM TEXHOJIOTUH B LIEIOCTHON KapTHHE MUDA.

3. KpaTkoe coaep:kanue JUCHUIINHBI.

Beenenue. dunocodus, ee mpoucxokaeHre 1 poib B 00IIECTBE.

Pa3znea 1. OcHoBHbIe puiiocodekne mKoJAbl. AHTUYHAS (UI0ocOPus (IOCOKPATUKH,
couctsl, Cokpat, Jemokpurt, [lnaton, ApucToTens, IMIMHUCTHUYECKU-PUMCKas QUIOCOHS).
OcHoBHbIe Ipo0OIIEMBI cpeiHEBEKOBOH (hunocoduu u snoxu Bospoxnenus. Gunocodpus Hosoro
Bpemenn (XVII — XVIII 8B.) Uneonorus [Ipocsemenus. Hemernkas kinaccuueckas Gpunocodus.
Pycckas ¢unocopus XIX — XX BB. OcHoBbl Mapkcuctckod ¢unocopun. OCHOBHBIE
HalpaBJIeHUs] COBpPEeMEHHON (HII0COpUH.

Pa3nen 2. ®unocodcekue koHuenuuu ObITHA U o3HaHus. [Ipobnema OpITHA B HcTOpUN
¢mnocopun. IloHATHS MaTepHaIbHOrO U HaeanbHoro. OcHOBHBIE (pusocodckue HarpaBIeHUS:
MaTepuaiu3M U uaeanu3M. [IpuHIMN TI00aIBHOTO IBOJIIOIMOHN3MA B COBPEMEHHON HAYIHOU
KapTuHe Mupa. KoHuenmuu mnpocTpaHCTBa W BpPEMEHH B HUCTOpUU (GMIOCOGUU M HAYKH.
[Tpoucxoxnaenue coszHanus. Poiab Tpyna B HNPOUCXOXKIEHMM co3HaHuUs. Mneanucruueckue u
MaTepUaIMCTUUECKUe KoHUenuuu co3HaHus. Co3Hanume u  Mo3r. Co3HaTelbHOE U
6eccosHarenbHoe. Co3HaHue U s3bIK. Co3HaHMe U caMoco3HaHue. KoHuenuum rooceosioru B
ucropun ¢unocoduu: ceHcyaausM, pPaUOHAINU3M, CKENTHIM3M, arHOCTULM3M, KOHIEMIHUs
BPOXKJICHHBIX WJEH, anpuopusM. JlnanexkThka IO3HAHMS: YYBCTBEHHOE W PALMOHAIBHOE.
OCHOBHBIE TEOPUH HUCTHHBI.

Pa3nen 3. IIpodiembl yeioBeka B puitocopun. Yenosek kak npeameT Gpurocodckoro
aHanu3a B uctopuu ¢puiocopun. IIporcxoxieHne yenoBeKa: IpUpoJHbIE U COLMATbHBIC YCIOBUS
aHTPOIIOCOLMOTeHe3a. buonornyeckoe u conraibHOE B yesnoBeke. NHIMBUA, THANBUYaIbHOCTD,
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TUIHOCTH. CMBICI )KU3HU U IPeIHA3HAYCHHE YenoBeKa. JKu3Hb, cMepTh, OeccmepTue. J[BrmkeHue
HEHACWIIMA, €ro poib B coBpeMeHHOW xu3Hu. llenu u nennoctu. CBoOoma Bomu U
OTBETCTBEHHOCTh JUYHOCTU. HpaBCTBEHHBIE, pETUTHO3HBIE, 3CTETUYECKHUE LICHHOCTH.

Pasznen 4. ®usiocodus ucropum u odmecTBa. YemoBeK B CUCTEME COLIMATIBHBIX CBA3CH.
JlmaHocTh W Macchl, cBoOOma M HeoOxomuMocTb. Dunocodus wucropuu: GOpMalMOHHAS U
IUBUJIM3A[MOHHAs KOHLEHIUU HCTOPUUYECKOro pa3BuTHs. lIporpeccucrckue M HUKINYECKUE
Mojienu paszputus. [ mobanpHbIe TPOOIEMbI COBPEMEHHOCTH. KOHIIENIUST yCTOMYNBOTO Pa3BUTHS
u cueHapuu Oynyuiero. O61mecTBo U ero cTpykrypa. ConuanbHas, MOJIUTHYECKass U JyXOBHAs
cdepsl obmectBa. Konnenmuu rocyaapctBa B ucropun Quiiocodckoid Mpicnu. ['paxknaHckoe
001IeCTBO U MPaBOBOE rOCYAAPCTBO.

Pazjnen 5. ®uiocodckue mpodaeMbl XMMIUHM U XUMHYECKO TexHoorun. Hayunoe u
BHeHay4yHoe 3HaHue. CTpyKTypa HAy4yHOT0 3HaHMsI, €ro MeToAbl U popmbl. HaydHble peBotonun
¥ CMEHA TUIIOB panMoHaibHOCTU. Hayka B COBpeMeHHOM MUpe. DTUKA HAYKU U OTBETCTBEHHOCTh
yuenoro. [IpoGiema cooTHouieHHs HaykM W TeXHUKUA. ColuanbHbIe TMOCIEICTBUS HAYYHO-
TEXHUYECKOTO Tporpecca. OTHUYECKHE M OSKOJOTUYECKUE HWMIICPATUBBI Pa3BUTHUSA HAYKH U
TEXHUKU. MeCTO XMMHUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpobiieMa XUMHUH KaK HayKu
u npomsBoxactBa. llemm w  3amaum  Xxmmmueckod TexHonormw. Crenmupuka XHUMHKO-
TEXHOJIOTHYECKOT0 3HaHUs: (PyHIaMEHTAIbHOE U MPUKIATHOE, SMIIMPHUECKOE U TEOPETUIECKOE.

4 O0beM yueOHOH THCHMILINHBI

Buner yae6HoI paboThI 3E Axap. 4. AcTp. u.
OO0mas Tpy10eMKOCTb M CHUILIHHBI 4 144 108
KonrakTHast padoTa — ayI1uTOPHbIE 3aHATHUS 1,33 48 36
Jlexmmu: 0,89 32 24
[IpakTueckue 3aHsTHSL: 0,44 16 12
CamocrosiTesibHas padora: 1,67 60 45
CaMoCTOSTENBHOE U3YYCHHE pasnenos 1,67 60 45
JIACIIUIUTHHBI
Bua konTpoJs:
IKx3aMeH 1 36 27
KonrtakTHas paboTta — mpoMexyToUyHast 04 0,3
aTTecTarus 1 '
[ToaroroBka k 3K3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJst IK3aMeH

AHHOTanus padoye NPOrpaMMbl M CHHUIIJIMHBI
«OCHOBBI DKOHOMHKH H YIpaBJICHUS TPOU3BOACTBOM))

1 Heap AMCUMIVIMHBI — TIOJYYEHHE CHCTEMBbl 3HAaHUA 00 DKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (DYHKIIMOHUPOBAHUS  NPOMBIIUICHHOTO  TMPOM3BOJACTBA B CHUCTEME
HallMOHATPHOM SKOHOMHKH, (POPMHUPOBAHHWE SKOHOMHYECKOTO MBINUICHUS W HCIOJIb30BaHHE
MOJIYYEHHBIX 3HAHUM B IPAKTUYECKOH JESITEIIbHOCTH.

2 B pe3yjabTaTe H3y4YeHUs1 AUCHMILIMHBI 00y4ar0IHiiCs TOJIKEH:

Obradoamse CleqyOMUMA KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

VK-10.1; YK-10.2; YK-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.

3namo:

- OCHOBBI 2 KOHOMUYECKOW KYJIBTYpPHI, B TOM YKCIIe (UHAHCOBOIM IrPaMOTHOCTH;
- OCHOBBI POCCUHCKOM MTPaBOBOM CUCTEMBI U POCCHIICKOTO 3aKOHOATEIbCTBA, TPAaBOBBIE U

HPABCTBEHHO-ITHYECKHUE HOPMBI B chepe mpodecCHoHaTBHON AeSITENLHOCTH;



42

- IPAaBOBbIE HOPMBI, PETyJIUPYIOIIHE OTHOIICHHE YEJIOBEKa K YEJIOBEKY, OOIIECTRY,

OKpY>KaIOIIEH cpenie;

- OCHOBHBIE KaTErOPUU U 3aKOHBI SKOHOMUKH;

- OCHOBBI 5KOHOMUYECKOM JIEATEIIbHOCTH MPEANIPUSATHS, €TO CTPYKTYPY U OTPACIEBYIO
cnenuuKy; KIacCU(PUKAIIIO MPEANPUITUIN 110 TIPAaBOBOMY CTATYCY;

- COJIEpKaHKE ITAIOB Pa3padOTKU OMEPATUBHBIX IIAHOB PaOOThI NEPBUYHBIX

MIPOU3BOJICTBEHHBIX TOJIpa3AeICHUM.

Ymemn:

- ACIIOJIb30BATh 3HAHUS OCHOB YKOHOMHKH IPHU MPUHATHN OOOCHOBAHHBIX PEIIICHHI B

Pa3IMYHBIX 00JACTSIX JESITENbHOCTH;

- UCTIOJIb30BaTh 3HAHUSI OCHOB YKOHOMMKH MPHU PELICHUU TPOU3BOACTBEHHBIX 3a/a4;
- OCHOBaMH XO03MCTBEHHOT'O U 3KOJOTMYECKOTO IPaBa;
- MPOBOAUTH TEXHUKO-3KOHOMUYECKUM aHAJIN3 MH)KEHEPHBIX PEIICHU.

Braoemy:

- HaBBIKaMU BbIOOpA YKOHOMHYECKH 00OCHOBAHHBIX PEIICHUH B Pa3IMIHBIX 00JIACTSIX

KU3ZHEIEATEeIIbHOCTH;

- METOJIaMU Pa3pabOTKH MPOU3BOJICTBEHHBIX TPOTPAMM M IUIAHOBBIX 3aJaHUH IS

MEPBUYHBIX TPOU3BOJCTBEHHBIX MMOAPA3ACICHUI;

- HaBBIKaMU BbIOOpA YKOHOMHYECKH 00OCHOBAHHBIX PEIICHUH C YI€TOM HMMECIOIIUXCS

OTpaHUYCHUH.

3 Kpartkoe conep:kanue JMCHUIITHHBI

Pa3znen 1. BBenenue. OCHOBBI PHIHOYHOM IKOHOMHKH

Tema 1: DxoHOMHUYECKHE TOTPEOHOCTH, O1ara v pecypchl. JKOHOMUYECKHUE CUCTEMBI U UX
cymHocTh. OOIIeCTBEHHOE MPOU3BOACTBO U YKOHOMHUYECKHE OTHOIIeHUs. [Ipon3BoACTBEeHHbBIE
BO3MOKHOCTH 0OIIIECTBa U SKOHOMUYECKUM BBIOOp. KpuBas mpon3BOACTBEHHBIX BO3MOKHOCTEH.
3akoH yObIBaroIIel MpeebHOM MONEe3HOCTH. THIIBI U MOJIENIN SKOHOMUYECKHX CUCTEM. DIIEMEHT
HKOHOMUYECKON cuctemsl. TpaaulinoHHast sKoHoMuYeckas cucrema. CoOOCTBEHHOCTh: (pOPMBI U
MyTH UX PEOoOPa30OBAHMUS.

Tema 2: PeIHOUHBIN MEXaHU3M CIIpoca U NpeiokeHus. CoBEpIIeHHAs U HECOBEPIIEHHAS
KOHKypeHIMU. ToBapHBIN (PBIHOYHBIN) TUN OOIIECTBEHHOTO Mpou3BoJcTBA. CyYIIHOCTh U
YCJIOBHSI BOSHUKHOBEHHUS phIHKA. BUABI pHIHKOB U UX CTpyKTypa. DyHKIMK pbiHKa. ToBap u ero
cBoiicTBa. Cripoc U npeasiokeHue Ha pelHKe. [[oHITHE «3I1aCTUUHOCTEY. DJIaCTUYHOCTh CIIpOca U
MpeIOKEeHUsI, TodyeuHas U jayroBas. CoBeplIieHHass M HECOBEPIICHHAs KOHKYPEHIIUU.
Monononus. Makcumu3aiusi IpuObLTH MOHOMOTUCTOM. OIUTOONHS.

Tema 3: [loHaTHe HalMOHAIBHOM HOKOHOMHUKH, OCHOBHBIE MaKpOIKOHOMHUYECKHE
nokazarenu. [IoHATHS COBOKYTHOTO CIIpOca U COBOKYITHOTO MPEIOKEHHS, (DaKTOPbI, BIUSIOLINE
Ha X u3MeHeHus. [lorpebnenus u coepekeHns. DKOHOMUYECKHI Kpyroo6opot. [Ipou3BoacTso,
obmeH u pacrnipenenenue. [lorpednenune, coepexenre, MHBECTUIIMH TOBAPOB U YCIIYT.

Tewma 4: dunancoBas cuctema U (pUHAHCOBAs TMOJUTHKA OOIIecTBa. [ OCynapcTBEHHBII
OI0/KET M TOCYIapCTBEHHBIN 0T, Hamoru u HajmoroBas cucrteMa.

Pa3jen 2. JxoHOMHYeCKHE OCHOBBI YIIPABJIeHUS IPOU3BOACTBOM

Tewma 5: Tlpennpusitne Kak CyObEKT PHIHOYHOTO XO3SMCTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTHM WX TPOSBICHHWS Ha Tpeanpustud. Poip cHenmuamucta XUMHYECKOH
npoMbIliuieHHOCTH. [Ipeanmpusitue B cucTteMe pPBIHOYHON JKOHOMHKHU. [Ipemmpusrme — Kak
CyOBEKT W OOBEKT TPEANPUHUMATENBCKONW  JIEATENBHOCTH. 3aKoHOoJaTenbHas  0asa
MPEANPUHUMATEIICKON  JIeATeTbHOCTH. HOpMaTHBHO-TIPABOBBIE AaKThI, PETJIAMEHTHUPYIOIINE
JIESATENIbHOCTh mpeAanpusatus. OpraHu3alliOHHO-TIPABOBBIE (OPMBI  MPEAINPUHAMATEICKON
JEeSTENIbHOCTH U KpUTepuu X BeiOopa. PopMbl cOOCTBEHHOCTU. BHENIHAS 1 BHYTpEHHsS cpeaa
NpEeANPUITHS.

Tewma 6: MarepuanbHo-TeXHHUECKass ©Oa3a mnpou3BojcTBa. ChIpbeBas W TOIUIMBHO-
JHepreTuueckas 0a3a XHUMHUYECKUX MPOW3BOACTB. [IpoM3BOACTBEHHAs TporpaMMa U



43

IPOM3BOJICTBEHHASI MOILITHOCTH MpeAnpusTrs. KauecTBO 1 KOHKYPEHTOCTIOCOOHOCTh MPOIYKIINH.
DKOHOMHYECKOEe  O0OCHOBaHME BbIOOpa ChIppsi M TOIMBa. PecypcocOepekeHue.
AJbTEpHAaTUBHBIE HCTOUYHUK ChIpbs U 3Hepruu. OpraHu3anus CKiIajcKoro Xo3siicraa.

Tema 7: MarepuallbHO-TEXHUYECKHE pecypchl IPEIITPUSITHSL. OcHoBHbIE
IIPOM3BOJICTBEHHBIE (POH/IBI XUMUYECKUX MPENNPUATHI: TIOHATHE, KIacCU(UKAIUSI U CTPYKTYpa.
[TonsiTe W CTpyKTypa OCHOBHBIX cpeiacTB. OIlleHKa OCHOBHBIX CpEACTB. MeETOIbl OLIEHKH
OCHOBHBIX (poH10B. [ToKazaTenn UCOIb30BaHUS OCHOBHBIX MTPOU3BOACTBEHHBIX (OHA0B. M3HOC
U aMopTu3anus OCHOBHBIX (oHAOB. OneHka >()(PEeKTUBHOCTH HCIOIB30BAHUS OCHOBHBIX
NPOM3BOJICTBEHHBIX (DOHIOB. BOCHpon3BOICTBO OCHOBHBIX cpeacTB. OOOpOTHBIE cpencTBa
IOPENNPUATHS: TIOHSITHE, COCTaB U CTpyKTypa. Mctounuku GpopMupoBaHUs 0OOPOTHBIX CPEICTB.
ObopaunBaeMoCTh 0OOPOTHBIX CpeACTB. MaTepuasibHbIe 3anackl Ha npeanpusaTiun. Onpenenenue
NOTPEOHOCTH B OOOPOTHBIX CPEJCTBAX.

Tema 8: Tpynossie pecypcsl npeanpusTus. [lepcoHan mpeanpusTus U ero CTPyKTypa.
OcHOBBI OpraHuzanuu TpyJa Ha npeanpustuu. IHPeKTUBHOCTh UCHOIB30BAHUS MEpPCOHANa U
pabouero Bpemenu. [Ipon3BoauTebHOCTh TpyAa M omiara Tpyaa. OpraHuzamus 3apabOTHOU
wiatel Ha npeAnpusatuu. CocTaB U CTPYKTYpa MPOMBIILIEHHO-TIPOU3BOICTBEHHOTO MEpCOHAa.
[Tpon3BoaUTENBHOCTD TPYy/Ja: MOHATHE, TIOKA3aTeNIN U METObl u3MepeHus. MuauBunyanbHas u
oOlIecCTBeHHAsT ~ MPOU3BOJUTENBHOCTh  Tpyda. Pe3epBel ©  (akTopbl  IMOBBILICHUS
IIPOU3BOJUTENIHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIJIAThI TPYAa HA IPEIIPUSITUH.

Paznen 3. TexHNKO-9KOHOMMYECKHA aHAJIN3 MHKEHEPHBIX PeleHnii

Tema 9: Jloxoapl 1 pacxo/pl Ha MPOU3BOACTBO, U PEATN3ALUIO TIPOTYKIIHH MPEIIPUSTHS.
W3nepxku MpOM3BOACTBA MPOAYKIUU (CE0ECTOMMOCTH), MPHOBUIb, PEHTA0ENIbHOCTh U
neHooOpazoBanue. IloHsiTue 3aTpaThl Ha MPOM3BOACTBO M  PEANU3ALUI0  MPOSYKIHMH
(cebecroumocTh). Buabl u  3HaueHwe kinaccudukanuu 3arpar. CTpykTypa 3aTpaT Ha
IPOU3BOJCTBO M pealM3alii0 NPOAYKIMHU. TEeXHMKO-3KOHOMMYECKUH aHalIu3 WH)KEHEPHBIX
pemeHnii. OCOOEHHOCTH pacyeTa 3aTpaT Ha IPOU3BOACTBO M PEANIH3ALUI0 MPOAYKIUH B
KOMIUIEKCHBIX MTPOU3BOJICTBaX. OCHOBHBIE ITYTH CHUKEHUSI 3aTpaT Ha IPOU3BOACTBO MPOAYKLIHH.
Hoxonsl npeanpustus. [loHsTne npuObUM M A0XOAa NPEANpPUATHS, METOAbl HUX pacyera.
PenrabenbHOCTB, €€ BUIbI U METOABI pacyeTa. [1yTu noBblieHns NpUObLUIN U PEHTa0EIbHOCTH Ha
OPENPUATHSIX.

Tema 10: IlenooOpa3zoBanue U 1eHOBas MOJNUTHKA. lleHa Ha MPOIYKIWIO W TPUHIIMIIBI
neHooOpa3oBanus. Buapsl neH. CTpykTypa 1eHbl, cucTeMa LieH. B3auMOoCBs3u 1IeH U U3JepiKeK.
IlenoBast monutuka. Pa3paboTka 1leHOBOW CTpaTeruH.

Tema 11: duHaHCOBO-KpEeIUTHBIE OTHOILICHUS peanpUsATHI U cucrema
Hasoroo6noxxenus. I[loHsTHe, cocTtaB W CTpyKTypa (uHaHCOB mnpeanpustus. [IpuHIuUIbI
Hasnoroo0noxxenusi. Hanorn u mimaTexu, yCTaHOBJIEHHbIE 3aKOHOAATEILCTBOM: BHJIbI, CTAaBKH,
00BEKTHI HAJIOTOOOI0KEHUS U CPOKH YIIJIAThI HAlora B OIOJIKET.

4 O0beM yueOHO# JUCUMIIJIMHBI

O0beM TUCHUIIINHBI
3E Akal. 4. AcTtp.u.

Bup yueOHoit padoTbl

O01as TPyA10eMKOCTh TN CIUTITHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,89 32 24
Jlexmun 0,44 16 12
[TpakTuueckue 3austus (I13) 0,44 16 12
CamocrosiTesibHas padoTa 2,10 75,6 56,7
KoHTakTHas camocTosTelbHas padoTa 0,4 0,3
2,10
CamocTOsITeIbHOE U3YUCHHE PA3/IeNIOB AUCITUILIMHBI 75,6 56,7

Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OLEHKOI
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AHHOTAaIUs padoyeil MporpaMMbl T CHHIJIHHBI
«ConHaJabHO-TICUX0JOTHYEeCKHE OCHOBBI PA3BUTHS JTUYHOCTH

1 Heap mucuMnmiuHbl — (QOPMUPOBAHUE COLMAIBLHO OTBETCTBEHHOW JMYHOCTH,
CIOCOOHON K CaMOOpTaHHW3aIMK M Pa3BUTHIO, YMEIONIEH BHICTpAaNBATh U PEaTM30BBIBATH CBOIO
YKU3HEHHYIO CTPATEruio, CIOCOOHON YIIPABIIATH CBOMM BPEMEHEM B HOBBIX COI[MANIBHBIX pPeausX,
B YCIOBUSIX  HEMPEPHIBHOTO  OOpa30BaHMs, YMEIOMICH  OCYIIECTBISATh  COIUAIBHOE
B3aMMOJICIICTBHE U PEaTu30BbIBAaTh CBOIO POJIb B KOMaH/IE.

2 B pe3yabTaTe H3y4eHUsl JUCHUILINHBI 00yYAIOIIUICH T0IKEH

OO6nagarh caenyOIMMI KOMIIETEHIUSMU U UHIMKATOPaMU UX JTOCTHKEHHUS:

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

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

3namo:

—CYIIHOCTh IPOOJIEM OpPTaHW3aIMU U CAMOOPTaHU3ANNN JIMYHOCTH, €€ TIOBSICHUS B
TpyNIe B YCIOBHUSIX COBPEMEHHOTO 00IIECTBA U HEMPEPHIBHOTO 0OPa30BaHMS;

—METOJIbl CAMOOPTaHW3allMd M PA3BUTHsI JTUYHOCTH, BBICTPAMBAHUS M pPeaTH3AIUN
TPAeKTOPUU CaMOPa3BUTHS, BBIPAOOTKH I[eJeNojaraHus ¥ MOTHBAIMOHHBIX YCTAHOBOK,
pa3BUTHSI KOMMYHUKATHBHBIX CIIOCOOHOCTEH ¥ MOBEJICHUS B TPYIIIIE;

—OoONIyl0 KOHIICMIIMIO TEXHOJOTUW OpraHW3alid BPEMCHH W  TOBBIMICHUS
3¢ (HEKTUBHOCTH €TI0 UCIIOJIb30BAHMUS;

—METOJIMKH U3YYCHHS COIUATBHO-TICUXOJOTHICCKUX SBIICHUN B cepe yIpaBIcHUS
Y CaMOYIIPaBJICHUs TUYHOCTH, TPYIIIbI, OPraHU3AIHH.

Ymemn:

—IUTAaHUPOBATh U pellaTh 3aJa4d JMYHOCTHOTO U MPO(ECCHOHANBHOTO Pa3BUTHUS;

—aHAIM3UPOBATH CBOM BO3MOYKHOCTH U OTPAaHWYCHHS, HWCIIOJIB30BAaTh METOBI
CaMOJIMarHOCTUKH, CAMOTIO3HAHUS, CAMOPETYIISIIIUN ¥ CAMOBOCITUTAHMS;

—YyCTaHaBIIMBATh c KOJUIeTaMu (OHOTPYIIITHUKAMH ) OTHOIICHHUS,
xapakrepusyrommecs 3 (PeKTUBHBIM YPOBHEM OOIICHHUS;

—TBOPYECKU IPUMEHSITH B PEIICHUN TPAKTUYECKUX 3a/1a4 HHCTPYMEHTBI TEXHOJIOT U
OpTraHHW3aIluy BPEMCHH U MOBBIMICHUS () (HEKTUBHOCTH €r0 UCITOJIb30BAHMUS.

Braoemy:

— COIMAILHBIMH ¥ TICUXOJOTHYCCKHMH TEXHOJIOTUSMHA CAMOOPTAHHM3AIMN W Pa3BUTHUS
JUYHOCTH, BHICTPAUBAHUS U peaTn3alliil TPACKTOPUU CAaMOPa3BUTHS;

— WHCTPYMEHTAMH OINTHMHU3AIMHA WCIIOIH30BAHMS BPEMCHH, HABBIKAMU TUIAHUPOBAHUS
JUYHOTO U Y4eOHOTO BPEMEHHU, HaBBIKAMH CaMOO0Opa30BaHu;

— TEOPETHUYCCKMMH M TPAKTHYCCKHMH HAaBBIKAMH TIPEAYNPSKICHUS W pa3pelreHus
BHYTPUJIMYHOCTHBIX U TPYMIOBLIX KOH(INKTOB;

— crmoco0amMy MOTHBAIMKM WICHOB KOJUICKTHBA K JIMYHOCTHOMY M TPOo(decCHOHATEHOMY
Pa3BUTHIO;

— CIOCOOHOCTSIMHM K KOHCTPYKTHBHOMY OOIIIEHHIO B KOMaHJE, pedieKCHH CBOETro
MOBE/ICHU U JIUJIEPCKUMH KaueCTBaMHU,

3 Kpartkoe coaep:xaHue TUCUMILIHHBI

Pasoen 1. Obwecmeo: nosvie ycnosus u pakmopul pazeumusi IU4HOCMU

1.1 CoBpemeHHO€ OOIIECTBO B YCJOBMSIX INI0OaTU3aluu U MHPOpPMATH3AIIH.

1.2 CouunanbHbIE IPOIECCH

1.3 MHCTUTYTHI CONMaIM3aIlN TUIHOCTH

1.4 Wuctutyt 006pa3oBaHus

1.5 CouwmanbHasi 3HAYUMOCTH MPOPECCHH.

1.6 «Mos ipodeccust B COBPEMEHHOM POCCHHUCKOM OOIIIECTBEY
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Paszoen 2. Jluunocms. Coyuanvhule u ncuxoniocuieckue mexnoi02uu Camoopanu3ayuu u
camopazeumus

2.1 Tlcuxonorust INYHOCTH

2.2 Crpareruu pa3BUTHs U CAMOPA3BUTHUS IMYHOCTU

2.3 CamoopraHu3anus U caMopeain3anus JNIYHOCTU

2.4 JIM4HOCTb B CUCTEME HETPEPBIBHOTO 0Opa30BaHUS

2.5 llenenonaranue B JHMYHOCTHOM M TPO(ECCHOHANBHOM pa3BUTHU. [IpakTHKym
«[locTpoenue Kapbepsbi».

Paszoen 3. I'pynna. Coyuanvuvle u ncuxonrouyeckue mexHoi02uu 2pynnosozo nogeoeHus
u 1udepcmea

3.1. KomnexTus u ero popmupoanue. [Ipaktukym «llcuxomorust oOmeHus»

3.2.Crunu  pykoBoactBa u  juaepctBa.  [Ipaktukym  «KomanpooGpa3oBaHue.
JlunepctBo»

3.3. [IpakTukym «YmnpaBineHue KOHQIMKTHBIMU CUTYALUSIMU B KOJIJIEKTUBE»

3.4. IIpakTukyM «MOTHBBI IMYHOCTHOTO POCTa)

3.5. ConnanpHO-IICUXOJIOTHUECKOEe ~ OOecledeHne  YNpaBICHUS  KOJUIEKTHBOM.
[TpakTukym «VICKycCTBO yIpaBisiTh COO0I

4 O0beM yueOHOH THCHMIIINHBI

. O0BbeM THCHUILIHHBI
Bup y4eOHoii padoThI

3E Axkan. 4. AcTtp. 4.

O0mas TpyA0EMKOCTh JMCIHILIHHbI 2 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,88 32,0 24
Jlexun 0,44 16,0 12
[TpakTuueckue 3anstus (I13) 0,44 16,0 12
CamocrosiTeJibHAas pa6oTa 1,11 40 30
KonTakTHas camocTosiTenpHas padoTa 0,2 0,15
1,11

CaMOoCTOSATEIbHOC U3YUCHHE PA3/ICIIOB IUCITUTIIHHBI 39,8 29,85
Buj xkoHTpoJIs: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«O0masi ¥ HeOPraHM4YeCKass XUMM»

1 Heab AMCHUIUIMHBI — TpUOOpeTeHHEe 3HAHUNW U KOMIETEeHUUH, (HopMHUpOBaHHE
COBPEMEHHBIX MPEICTaBICHUI B 00JaCTH TEOPETUUECKUX OCHOB XUMHUH U XUMHUH JIEMEHTOB.

2 B pe3yjabTaTe H3y4YeHUs1 AUCHMILIMHBI 00y4aroMiics JOJIKEH:

Obnadamye cleAyOMKUMI KOMIIETCHIIMAMHU ¥ UHAMKATOPAMH UX TOCTH)KEHUS:

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

3nams:

— 3JIEKTPOHHOE CTPOCHHE aTOMOB M MOJIEKYJ;

— OCHOBBI TEOPUU XUMUYECKON CBA3U B COEAMHEHUSAX Pa3HbIX TUIIOB, CTPOEHUE BEILIECTBA
B KOHJCHCUPOBAaHHOM COCTOSIHUM;

— OCHOBHBIE 3aKOHOMEPHOCTH INPOTEKAHUSI XMUMUYECKUX IPOLECCOB U XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS;

— METO/bI ONMCAHNS XMMHUUECKUX PAaBHOBECUH B PacTBOPAX 3JEKTPOIUTOB;

— CTPOEHUE U CBOMCTBA KOOPJIMHAITMOHHBIX COCIMHEHUN;

— MOJYYEHHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CI0XKHBIX HEOPTaHUYECKHUX BELIECTB.

Ymemo:
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— BBIIOJIHATH OCHOBHBIE XHMHUYECKHE ONEpPALUU, ONPEIENISITh TEPMOAMHAMUUYECKUE
XapaKTEPUCTUKU XUMHUYECKUX PEaKIUN U PABHOBECHBIE KOHIIEHTPALMHU BEILECTB;

— HCIOJb30BaTh OCHOBHBIE XMMMUYECKHE 3aKOHBI, TEPMOAMHAMMUYECKHUE CIPABOYHbBIC
JaHHBIE JUI PeLIeHUs Ipo(ecCuOHaNbHbIX 3a/1ay;

— TPOTHO3UPOBATH BIMSHHE PA3IMYHBIX (PAKTOPOB HA PABHOBECHE B XHMMHUYECKHUX
peaKnusx.

Braoemy:

— TEOPETHYECKHMU METOJAaMHU OIMCAaHUs CTPOEHUS M CBOWCTB IIPOCTBIX M CIIOKHBIX
BELIECTB HA OCHOBE 3JIEKTPOHHOI'O CTPOEHUS UX aTOMOB U IIOJIO’KEHNUS B IEPUOJUUECKON cUCTEME
XUMHYECKHX DJIEMEHTOB;

— OCHOBHBIMHU HaBBIKaMU pabOTHI B XUMHUUECKOH JTabopaTopuu;

— OSKCIIEPUMEHTAJIBHBIMU METOJIaMH ONPEAETICHUS HEKOTOPBhIX (U3UKO-XUMHUECKUX
CBOWCTB HEOPTAHUYECKUX COCTUHEHUN.

3 Kpartkoe coaep:xaHue JTUCHUILUIHHBI

Pa3zoen 1. IlpuHUunbe XUMUH

1.1 Ctpoenue aroma.

BosiHoBble cBoiicTBa MaTepHaiabHBIX 00BEKTOB. YpaBHeHue ne bpoiins. CooTHoleHue
HeonpeneneHHoctei ['eiizendepra. [lonarue o kBaHToBOM MexaHuke U ypaBHeHuu peaunrepa.

1.2 Ilepuonnueckuii 3aKOH U MEpUOIUYECKasi CUCTEMA.

CoBpemeHHass (OpMyIHpPOBKa NEPUOIUYECKOro 3akoHa. Ilepuoauueckas cucrema u ee
CBSI3b CO CTPOGHHMEM aTOMOB. 3allOJHEHME OJJIEKTPOHHBIX CJIOEB M O000J0YEeK aTOMOB B
nepuoanueckon cucreMe anemenTos .M. Menneneesa.

1.3 OKuCIUTENTEHO-BOCCTAHOBUTEIHHBIC MTPOIIECCHI.

Crenenu okucineHus. BaxHelnne OKMCIUTENN U BOCCTAHOBUTENU. BaxkHeHIne cxemsl
IIPEBPALICHMSI BEILIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUAX.

1.4. XuMuueckast CBsI3b M CTPOCHUE MOJIEKYJI.

KoBasieHTHas1 CBsI3b, OCHOBHBIE IOJIOKEHUSI METOJA BAJICHTHBIX CBs3eH. PaccMoTpeHue
CX€M IepeKpbIBaHUS aTOMHBIX OpOuTaseil mpu oOpazoBaHUM CBs3ei B Mosiekynax. [ ubpuanzanus
BOJIHOBBIX (DyHKIMHA. OCHOBHBIE MOJIOKEHUS METOJIa MOJIEKY IsIpHBIX opOuTaneit (MO JIKAO).
Meron T@'minnecnu. OOmme CcBeAeHUS O KOMIUIGKCHBIX COEIUHEHUSX, UX CTPOEHHE.
MexmonexkynspHas 1 BHYTPUMOJIEKYJIsipHasi BOJOPOIHAs CBA3b. MIOHHAs CBSA3b KaK MpeaebHbIN
cilyyail KOBaJICHTHOM cBs3HM. OOIIUe NMpencTaBlIeHUs] O MEXMOJEKYISIPHOM B3aUMOEHCTBUN:
OPUEHTALIMOHHOE, NHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICHCTBUS.

1.5. TlonsATHE O XMMHUECKON TEPMOINHAMUKE.

Tepmonunamuyeckue  (QYHKIUM ~ COCTOSIHUS — (XapakTepucTHYecKue  (PyHKUHUH).
BHyTpeHHsIs sHEpTUs U SHTANBNNA, UX (PU3NYECKHH CMBICI. TepMOXUMUS U TEPMOXUMUYECKHE
ypaBHeHus. 3akoH ['ecca u cnenctBus u3 Hero. [lonstre 06 sHTponuu, aOCOMOTHAS SHTPOIUS U
CTPOEHHE BELECTBA. MI3MEHEHNE SHTPOIINH B PA3INYHBIX MIPOLIECCAX.

1.6. [ToHsITHE O XMMUYECKON KHHETHKE. XMMHUYECKOE PABHOBECHE.

OnHOCTaIUIHBIE U CII0KHBIE peakIMu. 3aKOH JeUCTBYIOMMUX Macc. KoHcTaHTa CKOpocTH
peakuuu. MONEKyIIpHOCTE U MOPSIOK peakuuu. 3aBUCHUMOCTb CKOPOCTH PpEaKLIHH OT
TEMIIEPATYPHI; SHTAIBIINS AKTUBALMHU. [ OMOTE€HHBIN U F€TEPOreHHBIM KaTaaus3.

HctunHoe u kaxymieecs paBHoBecus. KoncTanTa XxuMuyeckoro paBHoBecus. CmellieHue
XumMH4ueckoro pasHosecus, npuHuu Jle-Illarense — bpayna.

Oneprusi ['mb6ca, ee CBsI3b ¢ PHTPONUEH W IHTAIbNHEH. PU3HMYECKUN CMBICT HEPTUU
['n66ca. DHTpONMIHBIA U SHTaNBNUIHBIN (akTopel mpouecca. CBa3b AG’: ¢ KOHCTaHTOU
pPaBHOBECHS.
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1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Tpomecchl,  compoBOXIaromue  OOpa3oBaHHE  KHUJIKUX  HCTUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCOLUMHUPOBAHHBIE U HEACCOLUMHUPOBAHHBIE 3JIEKTPOJIMTHI.
Crenenp aumccoumanmu. KoHcranta nucconumanuu. PaBHOBecue B CUCTEME, COCTOSAILIEH U3
HACBILIEHHOI'O0 PacTBOpa MaJlopacTBOPUMOIO 3JIEKTPOJIUTa W €ro KpUcTauloB. PaBHOBecue B
pacTBopax KOMILIEKCHBIX COelMHEHUI. PaBHOBECHE uccolManiy BObl, HOHHOE IIPOU3BEICHUE
BO/JIbI M €r0 3aBUCUMOCTb OT Temmnepatypsl. lllkana pH. ['maponus comne.

Pazoen 2. Heopranudeckas Xumust

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

Bonopon-nepBslii 3JIEMEHT NEPUOJUYECKONM CHUCTEMBI, €r0 JBONCTBEHHOE IIOJIOKECHHUE.
Onementbl 1-2 u 13-18 rpynnm nepuoguyeckoil CUCTEMbl. 3aKOHOMEPHOCTHM B H3MEHEHUHU
JMIEKTPOHHBIX KOH(PUTypalui, BEIUYUH PATUYCOB, SJIEKTPOOTPULIATEIILHOCTH U HSHEPTUU
MOHU3AIMKA aTOMOB. TUMHYHBIC CTETIEHH OKUCICHHUS. XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHMHM W CBOWCTBaX OCHOBHBIX THIIOB COCAMHEHUH, WX TMOJYYCHHE.
[IpupoaHble coequHEeH s, TOIyYeHUE U IPUMEHEHHE.

2.3. Xumus d-snementos. 2.4. Xumust f- anmemMeHTOB.

OneMeHThl 3—12 Tpynm nepuogndecKo CHUCTEMBbl. 3aKOHOMEPHOCTH B HM3MEHEHUU
AIEKTPOHHBIX KOHPUTYypalluii, BEIUYUH PAIIyCOB, SHEPTUU MOHU3AINH, XapAKTEPHBIX CTENEHE
OKHCJICHUS, KOOPJUHAIIMOHHBIX YHceNn aToMoB. [IpupomHble COCIMHEHHS, TOJYy4YCHHE U
COMoCTaBeHne GU3MUECKUX U XMMHUYECKUX CBOWMCTB MPOCTHIX BemiecTB. CTpoeHUe U CBOICTBa
OCHOBHBIX THIOB coeauHeHuit. OcobeHHocTH f- 31eMeHTOB.

4 O0beM yueOHOH THCHHMIIINHBI

Beero Cemectp
Buj yueGHoii padoThl 1 2
3E Axan. 4. 3E | Axkagj. u. 3E Axanp. 4.
OO01mas TPy I0EMKOCTh AUCIIATUIAHBI 12 432 7 252 5 180
Kowrakruas — padora  —| g4 192 311 | 112 | 222 80
ay/INTOPHbIE 3aHATHS:
Jlexun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ansatus (I113) 0,89 32 0,89 32 - -
JIaboparopusbie paboTsl (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHasi paboTa 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHass  camocTosTeIbHas i ) )
pabota 4,66 2,89 1,77
CamocTosTeaIpHOe U3YyYCHUE 1678 104 63.8
pa3aenoB AUCIHUIINHBL ' !
Buabl koHTpoOJIA:
IK3aMeH 2 72 1 36 1 36
KoHrtakTHas pabota — 08 04 04
IPOMEKYTOUHAS ATTECTALIUS] 2 ’ 1 ' 1 ’
[TonroroBka Kk sK3aMeHy 71,2 35,6 35,6
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonrakrHas paboTta - 0,01 0,2 _ ) 0,01 0.2
MTPOMEKYTOYHAS aTTECTAIINS
Bupa uToroBoro KOHTpoOJIs: IK3aMeH sk3ameH, KP
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Beero Cemectp
Bun y4yeoHoii padoThl 1 2
3E Actp. u. 3E Actp.u. | 3E | Actp. u.
OOG1mas Tpy10eMKOCTb AUCIUTUTHHBI 12 324 7 189 5 135
Konraxrnan pabora-| g 53 144 | 311 | 84 |222| 60
ayIMTOPHBIE 3aAHATHA:
Jlexun 1,78 48 0,89 24 0,89 24
[Ipaktrueckue 3ausatus (I113) 0,89 24 0,89 24 - -
JIaboparopusie paboTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosTenbnas pabora 4,66 125,85 2,89 78 1,77 | 47,85
KonraktHas  camocCTOsATEIbHAS ) ) )
I();l?;)gfmﬂenbﬂoe U3y4eHHe 4,66 2,89 L7
pa3eNioB AMCIMILIAHBI 12585 8 47,85
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonrakTtHas paborta —
MIPOMEXKYTOYHAs ATTECTALIHS 2 06 1 03 1 0.3
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Kypcosasi pagora 0,01 0,15 - - 001| 0,15
KonrakrHas paborta — 0,01 0,15 ) ) 0,01 015
MIPOMEKYTOYHAS ATTECTAIUS
Bua uTOroBoro KOHTpoOJIA: IK3aAMEH sk3amMeH, KP

AHHOTanus pado4ye NPorpaMMbl M CHHUIIIMHBI
«Oprannyeckast XMMHD)

1 Ieab AMCHUIUIMHBI — IPUOOpPETEHNE CTYJEHTAMH 3HAHUN O CTPOCHUU OPTaHUYECKUX
COEIMHEHU I, OCHOBHBIX XMMUYECKMUX CBOMCTBAX PA3JIMYHBIX KIIACCOB OPIrAHMYECKUX COCIMHEHHI
Y METOJIaX WX MOJYyYEHHUs, KaK MMPOMBIIUICHHBIX, TaK U Ja0OPATOPHBIX.

2 B pe3yabTaTe N3y4eHHs IMCUMILINHBI 00y4al0MIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH MX JOCTH)KCHHUS:

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

3uamo:

— TEOPETUYECKHE OCHOBbI CTPOEHUSI U CBOMCTB Pa3IMUYHBIX KIJIACCOB OPTaHUYECKUX
COCTMHCHMIA;

— CHOCOOBI TIONyYeHHS] U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX
COCTMHCHMIA;

— OCHOBHBIE MEXaHU3MBbI IMPOTEKAHUsI OPTaHMUECKUX PEaKIIHii;

Ymemy:

— MPUMEHATh TEOPETUUECKUE 3HAHMS JJIsi CUHTE3a OPTraHWYECKUX COCAMHEHUM pPa3IMYHBIX
KJIACCOB;

— aHAIM3UPOBATH U MPEICKA3BIBATh PEAKIIMOHHBIE CBOMCTBAa OPraHMUECKUX COEIMHEHNI;

— COCTaBJIATh CXEMbI CHHTE3a OPraHUYECKMX COCMHEHUIA, 3aJAaHHOTO CTPOCHUS;

Bnaoemy:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PHUKAIINN OPTaHUYIECKUX COCTMHECHUH;

— OCHOBHBIMU T€OPETHUECKUMHU MPEACTABICHUSIMHI B OPraHUUECKOW XUMUH;

— HaBbIKaMH 00OCHOBAHUS PAIIHOHATILHBIX CIIOCOOO0B TIOTYUEHHUS OPTaHUIECKUX BEIIECTB.
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3 Kpartkoe conep:kaHue JMCIUIITHHbI

Pazoen 1. Teopus xumuueckoco cmpoeHus u HacvliyerHvle yeneso0opoovt (VB).

1.1. TIlpupona xumudeckoi cBa3u. [Ipupona koBaneHTHOM cBsi3u. Popmyisl JIptouca.
®dopmanbubiii 3apsana. Teopus rudpummszanuu AO. Teopust OTTaJKMBaHUS SJIECKTPOHHBIX Tap
BasieHTHOH 000104kH (OOIIBO) u popma Mosexkyn. ATOMHO-OpOHUTaIbHBIE MOJIENU. DPPEKTH B
opranuueckod xumuu. IloHsatne o MexaHusme Xumudeckod peakuuu. IIpomexyrodnsie
COEIMHEHUS M YaCTHUIIbI OPraHUYECKUX PEaKLUM.

1.2 Ankanbl. ['omonoruyeckuii psaa. M3omepus. Homenknatypa. CriocoObl moaydeHus.
[IpocTpancTBeHHOE U 3IEKTPOHHOE cTpoeHue. dusnueckue cBoicTBa. O0IIast XapakTeprucTrUKa
peaknroHHou criocooHocTH. [loctymar XaMMmoH1a.

1.3 Crepeousomepusi. Turbsl crepeon3oMepoB: KOHPOPMEPHI, TEOMETPHUECKUE H30MEPHI,
SHaHTHOMepBl. OnThueckas Hu3oMepus. XHUPaJIbHOCTb. JHAHTHOMEpHI. Pamemuueckas cMmecs.
CriocoObl  TIPOCTPAHCTBEHHOTO HW300paKEHHsI ONTHYECKUMX wu30MepoB.  OTHOCHUTENbHAs |
abcomotHas koHpuryparuu. [Ipoekunun @umepa. D,L-Homenknarypa. R,S-Homenkiarypa.
[TonsiTHE 00 ONTUYECKO AKTUBHOCTH COSAMHEHUH C ABYMSI aCHMMETPUIECKUMH IIEHTPAMHU.

1.4 Huknoankanbl. ['omomormyeckuit psa. Mzomepus. Homenknatypa. CnocoOsl
nonyueHusi. Koundopmammu. Tumnbel HanpsokeHud B mukiax. dusmueckne cBoWcTBa. Peakiuun
LIMKJIOAJIKAHOB.

Pa3zoen 2. Henacwiwennvle y2ne6000poobi.

2.1. Anxensl. I'omonornyeckuii psa. Mzomepus. Homenknatypa. CriocoObl OTy4eHus.
IIpoctpancTBeHHOE cTpoeHMe. Pu3ndeckue CBOMCTBA. Peakiuy alnkeHoB.

2.2 Ankusbl. 'omonorudeckuit psa. M3omepus. Homenknarypa. CriocoObl mosydeHus.
[IpocTpaHCTBEHHOE U ANEKTPOHHOE cTpoeHue. Du3nyeckue CBoCTBa. Peakunm ankuHOB.

2.3. AnkanueHsl ¥ nonueHsl. [loHATHE 0 NEPUIMKIMYECKUX peakuusx. ['oMonornuecknit
pan. Knaccuduxanus. Msomepus. Homenknatypa. CrocoObl mnosnydenus. Peakuum 1,3-
ankagueHoB. [loHatue o mepunukianueckux peakuusax. Lukmonpucoenunenne. OcoGeHHOCTH
peakmuit Jlunbca-Anbaepa.

Pa3zoen 3. Apomamuueckue coeounemnus.

3.1 Teopum apomaruuyHocTu. COBpEeMEHHBIE NPEJCTABICHUS O CTPOEHHHM O€H307a.
Apomarnueckuii xapaktep 6eH3ona. Heprus conpspkeHus. O01ue KpuTepuu apoOMaTHYHOCTH.

3.2 Coenunenus OeHzonbHOrO psna. Msomepus. Homenkmnarypa. CiocoObl mosydeHusl.
[TpocTpaHcTBEHHOE UM 3JEKTpOHHOE cTpoeHne. dusnueckue cpoicTBa. OOIIas XapakTepUCTHKA
PEaKIIMOHHON CITIOCOOHOCTH.

Pasoen 4. I'anozenonpouszeoonwvie. Cnupmoi, penonsi, npocmoie 2¢pupboi.

4.1  TanorenompousBoauble.  Knaccupukamus.  Homenkmarypa.  Ankuin- U
anmutranorenunpl. M3omepus. Homenxnarypa. CrocoObr momyuenusi. IIpoctpaHcTBeHHOE U
3NIeKTpOHHOE cTpoeHue. dusnyeckue cpoiicTBa. Peakiuum HyKICO(UIBHOTO 3aMElIEHHUS |
OTIICTUICHHUS.  BUMONIEKYJSIpHBIH ~ MeXaHW3M  HykieohuipHOro  3amemneHus  (Sn2).
MOHOMONEKYISApHBI MEXaHU3M HYyKJIeopUIbHOrO 3amerieHus. Peakuuu oTmeruieHus. f3-
OnnvmuanpoBanne. Mexannsmel E1 u E2. ApomaTndeckne rajaoreHonpon3BoaHble. MexaHus3m
3aMeIIeHUs] TajJoreHa B aKTHUBHPOBAHHBIX ranoreHapeHax (Sn2 apom). HeaxkTuBupoBaHHBIE
raJIOr€HONPOU3BOIHbIE apPOMATHUECKUX YIJIEBOJOPOJIOB; ApPUHOBBIM MEXaHU3M 3aMELICHHS
raJIoreHa.

4.2 DneMeHTOPraHWYEeCKHE COCIMHEHHs. XapaKTepUCTUKA CBA3EH YIIIEPOJ-3JIEMEHT B
3aBUCUMOCTM  OT TOJIOKEHMsI d3iemMeHTa B llepuoanueckoil  cuctemMe  3I€MEHTOB.
Mertannoprannyeckue coenuHeHus. Homenknatypa. CrocoObl  MONMy4eHHUS JUTUH- U
MarHuiopranudeckux coenuHeHuil. Peakius I'pusbspa, mexanusMm. CTpoeHHE pPEAKTHBOB
I'punbspa. X peakuyu ¢ COCIMHEHUSIMH, COACPKAIMUMU AKTUBHBIA aTOM BOJOPOJA: KACIOTaMH,
CIUpPTaMHU, aMUHAMH.

4.3 Cmuptel. Omnoatomuble cnuptThl. Kiaccudukamus w HOMeHkiatrypa. CrocoObl
nosydeHus. [IpoCTpaHCTBEHHOE U DJIEKTPOHHOE CTpOCHHE. XUMHYECKHUE CBOMCTBA.
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MHoroatoMHble cnupThbl, rukoau. I'nmunepun. CrnocoObl nonydeHus.  dusmueckue u
XUMUYECKUE CBOMCTBA. [IpakTueckoe mpumMeHeHue.

4.4 ®enonsl. Knaccupukauus u HoMeHnknarypa. CrnocoObl monmyuenus. Puznyeckue
cBoiicTBa. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpOeHUE. XMMUYECKHUE CBOMCTBA

4.5 Tlpocteie >¢upbl. Kiaccudukanus u HoMeHkiarypa. CrocoObl MONy4CHUS.
®usnueckue cBorcTBa. IIpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOCHHE. XMMUYECKHUE CBOMCTBA.
[uxmmaeckue  3¢upel.  Kpayn-adupsl. KommuiekcooOpazoBanue ¢ HOHAMH METaJLIOB.
[Ipumenenue.

4.6 Dnokcucoenunenus. M3omepusi. Homenkinarypa. Crioco6s! nonyuenus. Gu3ndeckue
cBoiicTBa. [IpoCTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHUE ITUICHOKCUAA. XUMUYECKHUE CBOMCTBA.
MexaHu3Mbl peaklMii M HalpaBICHHE DPACKPBITUS KoybLa. [IprMeHeHHe B INPOMBIIUIEHHOM
OpraHU4eCKOM CHHTE3E.

Pazoen 5. Anvoecuowl, kemonwi. Kapbonoswvie kuciomsl u ux npouzeooHuvle.

5.1. Anbnerunsl u keronsl. Knaccudukamus u HoMeHkIaTypa. CrnocoObl MOydeHUsl.
®usnueckue cBorcTBa. IIpocTpaHCTBEHHOE U DIIEKTPOHHOE CTPOCHHE. XUMHYECKUE CBOMCTBA.

5.2 o, B-Henacwimennsie anpaeruasl U ketonsl. Homenknarypa. CrocoObl moTydeHws..
[IpocTpaHCTBEHHOE M JIIEKTPOHHOE CTpOoeHHE. Peakiuu MpHCOSAMHEHUS SIEKTPO(YUIBHBIX
(bpoMa W TaJOTCHOBOJOPOJIOB) W HYKICODWIHHBIX PEAareHTOB (CHUHUIBHOW KHCIOTHI H
azoTcoaepxammx Hykineopunos). 1,2- u 1,4-Ilpucoenunenue. Mexanusm peakuuii 1,2- u 1,4-
IPUCOEANHEHNS METAINIOOPTaHUYECKUX COETUHEHUH.

5.3 OnHoocHOBHBIE KapOOHOBBIE KUCTOTHL. Kiaccudukaius u HoMmeHnkiiatypa. CrocoObl
noxydeHus. [I[pocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHUE. PU3NUYECKUE CBOMCTBA. XUMUYECKUE
CBOMCTBA.

5.4 @OyHKIMOHAIbHbIE NPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT: TaJIOr€HAHTUIPUIBI
(auMarasoreHu Ibl), aHTUAPUIBI, CIOXKHBIE AU, amMubl, HUTPUIbL. CrocoObl MOTYYEHHS.
Oco6eHHOCTH TPOCTPAHCTBEHHOTO M AJIEKTPOHHOTO cTpoeHus. BaxkHeitmue cBoiicTBa. Peakuun
N- u O-anunupoBaHus. UX MeXaHU3Mbl. KEeTeHBI U TUKETEHBI.

5.5 MHoOroocHoBHbIe KapOOHOBBIE KHUCIOTHI. J{MKapOOHOBBIE KHUCIOTBHI KUPHOTO H
apomaTtnueckoro psana. Homenknarypa. CrnocoObl monydeHus. Puzndeckue U XUMHUYECKUE
cBoiictBa. Manonossii 3¢up. [Tonyuenue. Ctpoenune, CH-KucnorHocts. Peakiuu konaeHcamm
MaJIOHOBOT'O 3(ppa U MaJTOHOBOM KUCIIOTHI C ajbJAETHIaMHU.

5.6 o,p-Henaceimennsle kKapOOHOBBIE KUCIOTH U MX (DYHKIIMOHAIBHBIC MPOU3BOIHEIE.
[TpoctpancTBeHHast n3omepusi. CrocoObl oay4YeHuss. XUMHUYECKHE CBOUCTBA.

5.7 Anpaeruno- u keTokucnoTsl. Kimaccudukarys 1 HoMeHKIaTypa. o, 3, y-AJdbAeruao- u
KETOKHCIOTHL. AlleTOyKCYCHBIH 3¢pup. Criocobs! nonyuyenus, crpoenne. Konnencanuu Kisiizena
u J/Inkmana. MexaHu3mel.

5.8 3ameniéHHbIe KapOOHOBBIX KUCIOT. ["'aoreHo3amernieHHbIe KUCIOTh. Knaccuduxarus
U HOoMeHKJarypa. CriocoObl MOJTY4YEeHUsI O- U [-raJoreHo3aMelleHHBIX KUCIOT. XHUMHUYECKHe
cBoiicTBa. ['MAPOKCUKUCIOTHI: KiIaccuPUKanuss W HOMeHknarypa. CrnocoObl MHOJy4yeHUs.
OcobeHHOCTH CBOWCTB O-, [-, Y-TUAPOKCUKHUCIOT. JIakTOHBIL. AMUHOKUCIOTHL.  CrocoObl
nonydenus. Ctpoenue. Baxuneiimme pusnueckue u XuMU4eCKHUE CBOMCTBA.

Pa3zoen 6. Azomcoodepoicawue u cemepoyukiuyeckue coeOuHeHUs..

6.1. Hutpocoenunenus. Knaccuduxamus u HomMeHkiaTypa. CHocoObl IMOJydeHHs.
[IpocTpaHCTBEHHOE U JJIEKTPOHHOE CTpPOCHHE. XHMHUYECKHE CBOMCTBa. TayroMepusd
MEePBUYHBIX U BTOPUYHBIX aTu(aTHUECKUX HUTPOCOCNUHEHUH. Peakium.

6.2. Amunbl. Knaccuduxanus u HomeHkiatypa. CrocoObl momydenus. duznueckue
CBOKCTBA. XMMUYECKUE CBOMCTBA.

6.3 Aza- u nuazocoeauHeHus. [lonydenne nMa3ocoeIMHEHUI peakineil TMa30THPOBAHMUS:
YCIOBHUS TPOBEICHMS PEAKIUU W MEXAaHWU3M; pa3JIiuuusl B YCTOMYMBOCTH HACHIIEHHBIX H
apOMaTUYECKUX Aua3zocoeAnHeHuid. du3znueckue cBOCTBA. [IpoCcTpaHCTBEHHOE U AIEKTPOHHOE
CTPOEHUE apOMATUUYECKHUX [Ma30COEIMHEHUN B 3aBHUcuMocTH OT pH cpenbl, TayroMepHble
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npeBpamieHus. XUMHYECKHE CBOWCTBA.  A30COueTaHUe.
azacoenuHenunii. Cuures.

6.4 Tereporuknuueckue  coequHeHus.  Kiaccudukarus.
apomatuyeckue coequHeHHus. OCOOEHHOCTH MOJIEKYJSpPHOM CTpyKTyphl. [ldaTnuneHHble
TeTepOLMKINYECKHe coeauHeHus: ¢ypan, mnuppos, Ttuoden. Homenkmatypa. CrocoOsl
nonydyeHus. IIpocTpaHCTBEHHOE M 3JEKTPOHHOE CTpoeHHe. ApoMaTtudyHoCcTb. OcoOGeHHOCTH
peakuuii snekrpoduiabHOro 3amenieHus. lllecTuuieHHble U MOMUAACPHBIE TETEPOIMKINIECKIE
COCJAMHEHUS: TUPHUIUH, XUHOJIWH, akpuiuH. [lupuauH. DEKTpOHHOE CTpOeHHEe U
apoMatu4HOCTb. OCHOBHOCTP M HYKICO(DUIBHOCTb. Peaknum  3neKTpoQuiIbHOTO U
HYKJICO(UIBHOTO 3aMELEHHs: peaKkMOHHAasi CIOCOOHOCTh U opueHTanus. Tayromepus 2- u 4-
THJIPOKCH ¥ aMUHOTTUPUIUHOB. COCMHEHUS C HECKOJIBKUMH FeTepOaTOMaMH B LIUKJIE: TUA30JIBL,
OKCa30JIbl, TUa3uHbl U TpUa3uHbl. OOIIas XapaKTepUCTHKA XUMUUECKUX CBOWUCTB.

4 O0beM yueOHOH TUCUMILIHHBI.

[lomyyenne u  npuMEHEHHE

I'ereponukiinueckue

Beero Cemectp
Bun yae6HO# paboThI 2 cemecTp 3 cemecTp
3E Axag. 4. 3E Axap. 4. 3E | Axan. 4.
OO6m1asi TpyA0€MKOCTh AUCIUILIMHBI 9 324 3 108 6 216
KonrakTHas paboTa — ayAuTOpPHbIE 3,56 128 1,78 64 1,78 64
3AHATHA:
Jlexuuu 1,78 64 0,89 32 0,89 32
ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 4,44 160 1,22 44 3,22 116
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,4 -
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB 4,44 159.6 1,22 436 3,22 116
JUCIHTIINHBI
Buabl KoHTpOJIS:
OK3aMeH 1 36 - - 1 36
KonTakTHas paboTa — MpOMEKyTOUHAS
0,4 - 0,4
aTTecTaIys 1 - 1
[ToaroToBKa K K3aMeHY. 35,6 - 35,6
By MTOroBOro KOHTpOJIS: 3a4ér c oueHkoi JK3aMeH
Beero Cemectp
. 2 ceMecTp 3 cemecTp
Bun yuebnoit paboThl A
3E SITp' 3E Actp.u4. | 3E | Actp. u.
OO01mas TpyA0€MKOCTh AUCIUTIIINHBI 9 243 3 81 6 162
KonTakTHas paboTa — ayAuTOpPHBbIE 3,56 9% 1,78 48 1,78 48
3aHATHA:
Jlexnun 1,78 48 0,89 24 0,89 24
[TpakTuueckue 3austus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTejibHasi padoTa 4,44 120 1,22 33 3,22 87
KoHTakTHas camocTosTeNbHas padoTa 0,3 0,3 -
CamocrosTenbHOEe U3YUEeHUE Pa3/IesioB 4,44 119,7 1,22 327 3,22 87
IACIIATUINHEL
Buabl KOHTpOJIA:
IK3aMeH 1 27 - - 1 27
KonTakTHass pabora — mpoMeKyTOYHas
0,3 - 0,3
aTTecTanus 1 - 1
[ToaroToBka K K3aMeHy. 26,7 - 26,7
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3auér ¢
Bua uToroBoro KOHTpoOJIA: - IK3aMeH
OLICHKOMH

AHHOTANUs pado4yeid MPOrpaMMbl JUCUUILIIMHBI
«AHAJINTHYECKASA XUMM»

1 Heap AUCHUIIMHBI — TPUOOpPETEHHE OOYYAOIIMMHCS 3HAHWA W KOMIICTCHITHM,
HEOOXOUMBIX JIJISl peLICHHs] KOHKPETHBIX 3aJ1a4 XMMHYECKOro aHalln3a.

2 B pe3yabTaTe N3y4eHHs IMCUUILIUHBI 00y4AIOMIMIACH 10JI2KEH:

Ob6aaoams cleqyOmUMU KOMIETCHIMSIMHA U UHAMKATOPAMH UX JTOCTHKEHUS:

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

3namo:

- OCHOBHBIC TOHSTUSA, TEPMHUHBI, METOAbl W TMPUEMBbl KAYECTBEHHOIO U
KOJIMYECTBEHHOTO XMMUYECKOr0 aHaAJIN3a;

- TEOPETUIECKHE OCHOBBI (PU3UKO-XMMHYECKHX METOOB aHAJIH3a;

- OPUHLIUIBL PabOThl OCHOBHBIX MPHOOPOB, HCIOJIB3YEMBIX [JIsl IMPOBEICHUS
Ka4eCTBEHHOI'0 Y KOJMYECTBEHHOI'O AHAJIN3A;

Ymemns:

- IPUMEHSATh IPUOOPETEHHBIE MPAKTUYECKHE HABbIKMU B MPOPEeCcCHOHATbHON
JeATEIbHOCTH JIs PELICHUS KOHKPETHBIX aHAJIUTUYECKUX 3a/1a4;

- MPOBOAWTE OOOCHOBAHHBIH BBIOOP METOAA aHAIM3a C YYETOM MelIeH u
0COOCHHOCTEH JaHHOM MPAKTHYCCKOM 3a1a4H;

— IIPOBOJMTH pacueThl HA OCHOBE MPOBEICHHBIX HCCIIEI0BAaHUM;

— IPOBOJUTH METPOJIOTMUECKYIO OLIEHKY PE€3YyJIbTaTOB KOJUYECTBEHHOTO XMMHUYECKOTO
aHaiusa

Braoems:

- OCHOBaMH  METPOJIOTMYECKOM  OLIEHKHM  PEe3yJIbTaTOB  KOJUYECTBEHHOI'O
XUMHUYECKOT0 aHaJIN3a;

- IpUeMaM{ MHTEpIpEeTali pe3ylbTaToOB aHaJIW3a Ha OCHOBE KBAJTMMETPUUYECKUX
OLICHOK;

- METOJI0JIOTHEN XUMUYECKUX U (U3MKO-XMMHMUYECKHUX METO/OB aHalln3a, IIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHON aHAIIMTUYECKON MTPAKTUKE

3 Kpartkoe conep:kanue JMCHUIITHHbI

Pasoen 1. inentudukanus HOHOB 3JI€MEHTOB B PaCTBOPAX.

1.1 BBeneHue B COBPEMEHHYIO AaHAIMTUYECKYI0 XHMHIO. AHAJIUTHYECKass XUMHUS Kak
OCHOBAa METOJOB H3Y4YEHHMS M KOHTPOJISI XMMHUYECKOI'O COCTaBa BEUIECTB B MaTepHAIbHOM
MIPOM3BOJICTBE, HAYYHBIX HCCIEIOBAHUSAX, B KOHTPOJE OOBEKTOB OKpYsKaromeh cpenasl. Bumbl
aHanmu3a. DJIEMEHTHBIA, MOJEKYIApHBIN, (a30BbIi W M30TONHBIM aHanu3. KomanmuecTBeHHBIH U
KaueCTBEHHBI aHalM3 OpPraHMYECKUX M HEOPraHMYECKUX BELIeCTB. XHUMHUYECKUEe, (PU3UKO-
XUMHYECKHE METOABI aHAIN3a, UX B3aUMOCBS3b, COOTHOLIEHHE U IPUMEHEHNE. AHAIUTUYECKUIN
CHUTHAJI KaK HOCHUTEIh KaueCTBEHHOM M KOJWYECTBEHHOW HHpopMamuu 00 O0BEKTe aHaIM3a.
[TocTaHOBKa aHAIMTUYECKOM 3a1auu. AJNTOPUTM MPOBEACHUS aHAJIM3a: OTOOP CpeaHel mpooHl,
MOJArOTOBKA MPOOBI K aHaIM3y, U3MEPEHHE aHAJIIMTUYECKOTO0 CUTHAja U €ro MEeTPOJIOrHYecKas
OLICHKa, pacyeT pe3yJbTaTOB aHaluW3a M HMX uHTepnperaums. Ilpumepsl pemeHus 3anaq
AQHAIUTUYECKOTO KOHTPOJS B XMMHUYECKOM TEXHOJIOTHH, B aHAINW3€ OOBEKTOB OKpYXKarouleu
cpenpl u Ap. IloHATHS 0 COBpEMEHHBIX METOAAX JIEMEHTHOIO aHAJIN3a: ATOMHO-OMUCCHUOHHBIN
aHaJmn3, aTOMHO-a0COPOIIMOHHBIN aHAJIU3, PEHTIEHO(ITYOPECIICHTHBIN aHaJTH3.

1.2 Cnenuduka 3agay aHATUTHIECKOW XUMHHU. OCHOBHBIE TEPMHHBI aHATUTHYECKOU
xumun. OOHapyxenue. OmnpeneneHue. AHanu3. AHAIUTHYECKUE XMMUYECKHUE PEAKIMHM Kak
OCHOBa XMMHUYECKOro aHanu3a. KauecTBeHHbIe 1 KOJTMUYECTBEHHbIE AaHATTUTHUECKUE XUMUYECKUE
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peakiuu. TpeOoBaHus, mpenbsiBiasiemMble K HUM. Crenupuka aHATATUYCCKUX PEaKIIH,
UCIIOJIb3YEMBIX B aHan3e. AHamuTH4ecKast popma U aHAIMTUYECKUE MPU3HAKU. AHAIUTHYECKUE
peakiuu W aHamuTHYeckue APdekThl.  XapaKTepUCTHKU  aHAIUTUYECKHX  PEaKIUii:
YYBCTBUTEIBHOCTb, H30MPATEIbHOCTh (CEJIEKTHUBHOCTH). ['pynmoBeie, oOIIMe, 4YacTHHIE,
XapakTepHble ¥ cHenuduyeckue peaknuu. [lyTH MOBBIMICHUS HW30HPATEIHLHOCTH U
YyBCTBUTEJIBHOCTH aHAJIMTUYECKUX PEAKIIMI.

1.3 XuMudeckue paBHOBECHS B TOMOT€HHBIX U T€TEPOTCHHBIX CUCTEMAaX, IPUMEHSIEMBIX B
aHaIUTUYECKON XuMuU. OCHOBHBIE THIBI PEAKLMM, TPUMEHSAEMBIX B AQHAIUTHYECKOM XUMHUHU
(ocakaeHusi, KHUCIOTHO-OCHOBHBIC, KOMIUIEKCOOOPA30BaHUs, OKHUCICHHSI-BOCCTAHOBIICHHS).
CocrosiHre HOHOB 3JIEMEHTOB B pacTBOpax. KOHCTaHTHI paBHOBECHS AHAIMTUYECKHX PEaKIIM:
TEPMOJMHAMHYECKHUE, KOHLEHTPALMOHHbIE, yCIOBHbIE. DAKTOPHI, BIUAIOIINE HA XUMHUYECKOE
paBHOBecue (KOMIUIEKCOOOpa3oBaHue, oOpa3oBaHHE  MallOPAaCTBOPUMBIX  COCAMHEHU,
M3MEHEHHUE CTENIEHU OKUCIIEHUS OIIPEIEIsIEMOI0 HOHA, BIUSHUE IPUPO/IbI PACTBOPUTES,, HOHHON
CWJIBI, TEMIIepaTypbl, COCTaBa pacTBOpa). PaBHOBecHss B  aHaJUTHUYECKH BaKHBIX
IPOTOJUTHYECKUX cucTeMax. KOHCTaHTBbI KHUCIOTHOCTM U OCHOBHOCTH. Y paBHEHHS
MaTepuaibHoro Oananca. Beruncnenue pH pacTBOpOB KUCIOT U OCHOBAaHUN Pa3iMYHOI CHIIBI,
cMecell KHCIIOT U OCHOBaHUHU. bydepHbie pacTBOPHI, HCTIONB3yeMbIE B XUMUYECKOM aHAIIN3E: UX
cocrtaB, cBoiicTBa (OydepHas eMKocTh, oOnacte OydepupoBanus), pacuetr pH, mpumeHneHue B
AQHWINTUYECKOM XHUMHHU. AHAIUTUYECKUE PEAKUUU KOMIUIEKCOOOpa30BaHUs, OCAXKICHMUS,
OKHUCJICHUA-BOCCTaHOBJIeHHs. OOIue, CTyleHYaThle M YCIOBHBIE KOHCTaHTBl YCTOMYHUBOCTH
KOMIUIEKCHBIX coeinHeHui. cronp30BaHne peakinii KOMILIEKCOOOpa30BaHuUs B AaHATUTUYECKON
XuMUHM (OOHapyXeHHe U KOJIMUYECTBEHHOE OIpejeNieHue, MackupoBaHue). Mcmomb3oBaHue
peakuuii ocakJeHUs B aHAJIUTHUECKUX LensX. KoHcTaHTa paBHOBECHS peakIUil Oca)AeHUsI-
pacTBopeHHUs; (haKTOPbI, BIUSIONINE HA PACTBOPUMOCTh OCaJIKOB. PacueT ycrnoBuil ocaxkaeHus 1
pacTBopeHUs: 0cagkoB. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE paBHOBecHs. CTaHIapTHBIM U
peabHBI  OKUCIMTENHHO-BOCCTAHOBUTEIbHBIE TMOTEHIUANBI. XHUMHUYEeCKHe U  (U3HUKO-
XUMHUYEcKHe crocoObl omnpenenenus pH pactBopoB. PaBHOBecus aHaIUTHYECKUX peaKIMH
KOMIUIEKCOOOpa3oBaHusi M ympaBleHue wuMH. @DakTophl, BIHUSIONINE Ha HampaBlIeHHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ peakuui. KoHcTaHTa paBHOBeCMSS U €€ XUMHUKO-
aHanuTU4YecKoe 3HaueHue. Pacuetr koa(hPpUIIMEeHTOB MOOOYHBIX PEAKIIHIA.

1.4. KayecTBeHHbIE M KOJWYECTBEHHbIE AHAIUTHYECKHUE PEAKIMH C OPraHUYECKUMU
AQHAJTUTUYECKMMU peareHTaMM B aHajlu3€ HEOpraHuyeckux BemecTB. OpraHuyeckue
aHanutuyeckue peareHTsl (OP). Knaccupukamus OP mo tumy peakumii ¢ HEOpraHM4YECKHUMHU
nonamu. Kommiekcoobpasyromue OP u cTpoeHue ux MoieKky: QyHKIIHOHATbHO-aHATUTUYECKAs
U aHAIUTUKO-aKTUBHAs rpynmbl. OCOOEHHOCTH U MpeuMyllnecTBa ucnonb3oBanus OP, obmactu
npuMeHeHus. JlOOTHUTENBHO: TeopHsl NeUCTBHS KoMIuieKcooOpasytomux OP, ydeT moHHOTO
cocroauuss OP u Meramia. ['unore3a aHajnoruid M npakTHUeCKUe BBIBOABI W3 Hee. [Ipupona
XUMHYECKON cBsizu B Komiuiekcax OP ¢ voHamMu MeTaysioB M €€ MpOSIBICHHE B LIBETHOCTH
koMmruiekcoB. Peakiiuun OP ¢ xpomodopHbIMEH dnemMeHTamMu. VHTEHCHBHOCTH OKPAacKu
aHAIUTHYECKUX (OPM M MHTEHCUBHOCTH MOTrJIomeHus. Vcrnonbp3oBanue peakiuii opraHnuecKux
peareHToB B (POTOMETPHUUECKOM aHAIM3E.

Pazoen 2. KonmnuecTBeHHBI XUMUYECKUN aHATTU3.

2.1. TlpuHmunsl W 3aJaydl  KOJIWYECTBEHHOTro aHanmu3a. Kiaccudukamuss MeTooB
KOJMYECTBEHHOTO aHaimm3a. TpeOdoBaHUs, TPEIBABIIEMbIE K XHUMHYECKUM PEAKIUSIM B
KOJMYECTBEHHOM  aHaju3€. OJTalbl KOJMYECTBEHHOTO ONpeleNeHus. XapaKTepUCTHKa
pe3yJIbTaTOB KOJMYECTBEHHOIO XMMHUYECKOTO aHanu3a. OmnpeneieHne coep KaHus BElecTBa B
pactBope, pacueTHble Gopmynbl. CrocoObl MpECTaBICHUs Pe3ylIbTaTOB aHalu3a. TecThl Ha
BBISIBJICHUE CHCTEMAaTHYECKUX MOTPEHIHOCTEW B PE3yNbTaTaX KOJIMYECTBEHHOIO XMMHYECKOIO
ananu3a. [Ipo6ooTOop 1 MpoOONOArOTOBKA.

2.2. Turpumerpuyeckuid aHaiau3. TUIBI pEaKIHii, HCIOJB3YEMBIX B THUTPUMETPHUH.
TpeOoBanwusi, TpeabsABIseMble K HUM. [IpUHIUN TUTpUMETPUU. TUTpOBaHME W €rO JTAIlbl.
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['paduueckoe n3o0pakeHue mporecca TATPOBAHUS — KPUBBIE TUTPOBAaHU, UX BUAbl. CKayoK Ha
KPUBOM TUTpOBaHMsI, Touka skBUBajgeHTHOCTH (T.3.) m koHeunas touka tutpoBanus (K.T.T.).
IlepBuuHblE W BTOpUYHBIE CTaHAAPThl. lIpHeMbl TUTPUMETPUUECKOIO aHalau3a: IpsAMOE U
o0paTHOE  TUTPOBAaHHE, KOCBEHHbIE METOAbl. THUNBl  peakuui, HCHOIb3YEMBIX B
TUTPUMETPUUECKOM aHAJIN3€; TPEOOBaHUS, IPEAbSIBIIEMbIE K HUM.

JlononHUTENbHO: HMHCTPYMEHTAJIbHbIE MeToAbl uHAukauuu TO. IloreHnumomerpuueckoe
tuTpoBanue. Meron I'pana. [lpyrue crnocoObl yCTaHOBIEHUS! KOHEYHOH TOUKH TUTPOBAHUSI.

2.3. Peakuuu HeWTpanu3alnuu B KOJUYECTBEHHOM XMMHUYECKOM aHainu3e. MeToabl
KHCJIOTHO-OCHOBHOTO TUTpoBaHusA. CyIIHOCTb METOJa KHUCIOTHO-OCHOBHOI'O TUTPOBAHUS.
KpuBble KHCIOTHO-OCHOBHOI'O TUTPOBaHHUA. Pacuer M INOCTpPOCHHE TEOPETUYECKHX KPHUBBIX
TUTPOBAHUS CUIIBHBIX U CJIA0BIX OJIHOOCHOBHBIX MIPOTOIUTOB. DAKTOPHI, BIUSIONINE HA BETUYUHY
CKayKa Ha KPUBBIX KUCIOTHO-OCHOBHOTO TUTpOBaHUs. CriocoObl yCTaHOBJICHHSI KOHEUHOW TOUKH
TUTpOBaHUsA. KUCIOTHO-OCHOBHBIE WHAMKATOPBI, MHTEPBAJI IEPEX0Jla OKPAaCKU HHAUKATOPA,
nokaszarenb TutpoBaHus (pT). IlpaBuno BbIOOpa HHAMKATOpa Ui KOHKPETHOIO Clydas
TATpoBaHuA. [IpakTHueckoe NpPUMEHEHME pPEAKUHUHA KHUCIOTHO-OCHOBHOI'O B3aMMOJCHCTBUSA.
IToreHIMOMETPUYECKOE TUTPOBAHUE HA OCHOBE PEaKLUil KUCIOTHO-OCHOBHOI'O B3aUMO/ICHCTBHS.
WNuaukaTopHbIe NOTPEIIHOCTH U UX OIICHKA.

2.4. AHalnUTUYECKHE PEAKIIMU KOMIUIEKCOOOpa30BaHUs U OCAKICHUS B KOJIMYECTBEHHOM
XUMHUYECKOM aHanu3e. lcrosb3oBaHME KOMIUIEKCOOOpa3oBaHUSI B XMMHMYECKOM aHaJM3E.
Heoprannueckne u oprannyeckue maurasipl. KOMIIJIEKCOHBI M HMX CBOMCTBA. Y CIIOBHBIE
KOHCTAaHThl YCTOMYMBOCTU KOMILJIEKCOHATOB M UX MPAaKTUYECKOE MCIoJb30BaHue. OOOCHOBaHME
BbIOOpa  ONTUMAlbHBIX  YCIOBUI  KOMIUIEKCOHOMETPUYECKOTO  TUTpoBaHMs.  Kpusble
KOMIUIEKCOHOMETPUYECKOT0 TUTpOBaHUs. DaKkTOpPbI, BIUAIOIINE HA BEIMUYUHY CKauKa Ha KPUBBIX
tutpoBaHus. CrocoOs! yctaHoBienus T.0. u K.T.T. MertannoxpoMHble HHAUKATOPbI, TPUHIIMIT
ux geiicteus. BpiOop mHAMKaTOpa JUisi KOHKPETHOIO cilydass TUTPOBaHHS. AHAIUTHYECKUE
BO3MO>KHOCTH METO0/1a KOMIUIEKCOHOMETPUYECKOTO TUTpOoBaHus. [I[puMeHeHEe KOMIUIEKCOHOB B
AHAINTUYECKON XUMHUU B KAUYECTBE MACKUPYIOLIUX areHTOB. [IpiMeHeHne XUMHUUECKUX peaKiuii
KOMILJIEKCOOOpa30oBaHus B (DOTOMETPUYECKOM aHaIM3€, B METOJe KOHAYKTOMETPUYECKOIo
TUTpOBaHuA. Peakuum  ocaxxiaeHuss B KOJIMYECTBEHHOM  XMMHUYECKOM  aHaJM3e.
['paBumerpuueckuii ananus. Teopernueckoe 00OCHOBaHHME BBIOOpPA ONTHMANIBHBIX YCIIOBHIi
OCAKICHMSI KPUCTAJUIMUECKUX M aMOp(HBIX ocaakoB. [IpuMeHeHHMEe XMMHYECKUX peakKIuil
OCaXJIEHUSI B METOJIe IOTEHLMOMETPUYECKOI0 TUTPOBAHUS, B METOAE TYpOUIMMETPUH.
OcobeHHOCTH peakIuii KOMILIEKCO0Opa3oBaHus (XenaTtooopa3oBaHus) HOHOB MeTaiuioB ¢ DI TA.
OcanurenbHOE TUTPOBAHUE.

2.5. AHaIUTHYECKHE pEaKIUH OKUCIEHUSI-BOCCTAHOBIEHUS B  KOJUYECTBEHHOM
XUMHYECKOM aHanu3e. OKHUCIUTENbHO-BOCCTAHOBUTENbHAS pEaKUUsl U OKUCIUTEIbHO-
BOCCTAHOBUTENBbHBIN NOTeHIMaN. KOHCTaHTBI paBHOBECUSI OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Beibop THTpaHTa M ONTUMAJBHBIX YCIOBHM TUTpoBaHUs. KpuBbIE OKHCINUTEIHHO-
BOCCTAaHOBUTEJIBHOTO TUTpOBaHUs. (DakToOpbl, BIUAIOIIME HA BEIUYMHY CKauka Ha KpPUBOH
TUTpoBaHuA. NHIUKalMsg KOHEYHOW TOYKM TUTPOBAHUS XUMUYECKUMHU U (PU3UKO-XUMHYECKUMU
Metonamu. Ilepmanranaromerpusi.  XapakTepUCTUKa METOJA. YCJIOBHUS  IIPOBEICHUS
NepMaHraHATOMETPUUECKUX orpeeNeHui. Bemectna, orpeziesnsieMble
NIEPMAHTaHATOMETPUUECKUM METOAOM. JlOoCTOMHCTBA M HexocTaTku Meroaa. Momomerpus.
XapakTepucTuka MeTofa, YCJIOBHSI IPOBEICHHS HOJIOMETPUYECKOTO OIpEAENICHUS BELIECTB.
JocronHcTBa M HeIOCTaTKM Merona. [IpuMmeHeHHe peakuuil OKHCIEHHUS-BOCCTAHOBIIEHHS B
METO/I€ MOTEHIIMOMETPUIECKOTO TUTPOBAHUSI.

2.6. HonooOMmeHHass xpomarorpadgusi B KOJMYECTBEHHOM XHMHUYECKOM aHaJM3e.
TpebGoBanusi, MpeabIBISIEMBIC K peaKIIusIM HOHHOTO 0OMeHa. M3oTepma nonnoro oomena. Beibop
ONTUMAJILHBIX YCJIOBUH HMOHOOOMEHHOTO pa3neneHus BeuiecTB. [IpuMeHeHHe MOHOOOMEHHOMN
Xpomarorpauu B AHAIUTUYECKOM XMMHU OPraHMYECKMX U HEOPraHWYECKHUX COEIMHEHMI:
paszfesieHne, O4MCTKa, KOHIEHTPUPOBAHUE U T.JI.
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Pasoen 3. BBenenue B pu3nKo-XxuMudeckue (MHCTPyMEHTAIbHBIC) METO/IbI aHATTN3A.

3.1. ®XMA — cocraBHas 4acTh COBPEMEHHOW aHamuTH4Yeckor xumuu. Knaccudukanus
(U3UKO-XMMHYECKIX METOAOB aHAIM3a. AHATUTHYECKUI CUTHAJ KaK WH(pOopMaTUBHAs (QYHKIHS
COCTaBa BEIECTBA U €ro kojuuectsa. [IpruMmepsl aHATMTUYECKUX CUTHAJIOB U UX MU3MEPEHUN B
OXMA.

3.2. MeTtposioruyeckue OCHOBBI AHATUTHYECKHX MeTOAO0B. OCHOBHBIE aHAIMTUKO-
METPOJIOTMUECKUE XapaKTEPUCTUKU METOJOB U PE3YJbTAaTOB aHAIM3a, CIOCOObI MX OLIEHKH:
npenen ooHapyXeHus, K03 GUIMEHT YyBCTBUTEIHLHOCTH, HYKHSISI M BEPXHSIS PaHULIA TUana30Ha
ONpPEACIAEMbIX COJEP)KAHUM, CEIEKTUBHOCTb, MPELUU3UOHHOCTh B YCJIOBHUAX CXOAWMOCTH
(TOBTOPAEMOCTH) W BOCHPOU3BOJUMOCTH, NPAaBUIBHOCTb, JKCIPECCHOCTh. (O0001IEeHHBIE
ceegenust o 'OCT P UCO 5725 (2002).

3.3. O61mas xapakTepucTKa CIEKTPAIBHBIX, ANEKTPOXUMUYECKUX U XpoMaTorpapuuecKkux
MeTo10B aHanu3a. [Ipencrasienne o HoTOMETPUUECKUX, IOTELIMOMETPUUECKUX METOIaX aHATIN3a
1 HOHHOOOMEHHO# XpomaTorpaduu.

4 O0bem yueOHOH TUCHMILINHBI

. O0BbeM THCHUILTHHBI
Buj yueonoii pa6oTni 3E AKAL 1. Actp. u.
O061mast Tpy10eMKOCTh TUCIHMIIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlekuun 0,44 16 12
JlaGopaTtopHsie padoTs (JIP) 1,34 48 36
CamocrosiTeJibHAas pa6oTa 2,22 80 60
KonTakTHas camocTosTenpHas paboTa 0,4 0,3
2,22

CamocTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTLIMHBI 79,6 59,7
Bua MTOroBOro KOHTpoJIsi: 3adeT ¢ OLEHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«DPu3nyeckass XUMHD»

1 Heab AUCHMUIIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPAaBISIOMIMX XOJIOM
XUMHUYECKOTO Ipoliecca, MoKa3aTh 00NAaCTH MPHUIOKEHHUS dTUX 3aKOHOB U HAyYUTh CTYJEHTA
TPaMOTHO MPUMEHSTh UX MPH PEIICHUH KOHKPETHBIX TEOPETHUYECKUX M MPAKTUYECKUX 3ajad,
MOHSATh OCHOBHbBIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKHUX IIPOLIECCOB U POJIb
KaTanausa Uit XUMAYECKON TEXHOJIOTHH.

2 B pe3yabTaTe N3y4eHHs IMCUMILIUHBI 00y4al0MIMIACH 10JI2KEeH:

Obnadams CleyONMMA KOMITIETCHIIMSIMU U MHANKATOPAMH MX JOCTHKCHHUS:

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

Buame:

— OCHOBHBIE 3aKOHBI (PU3MUECKOW XUMHUHU, B3aUMOCBS3b (DU3UYECKUX M XUMHUYECKUX
XapaKTEPUCTHUK MPOILIeCCca;

— IyTH ONpPENENCHUsS BAXKHEWUIIMX XAPAKTEPUCTUK XHUMHUYECKOTO PpPaBHOBECHS
(KOHCTaHTBI PaBHOBECHUS, PABHOBECHOTO BBIXO/1Aa MPOJIYKTA, CTETIIEHU MPEBPAIEHUSI NCXOTHBIX
BEIIIECTB) W BIUSHUS PA3INYHBIX (DAKTOPOB HAa CMEIIIEHNE XUMUIECKOTO PAaBHOBECHS,

— TEPMOJMHAMUYECKOE OIMMCAHWE CBOWCTB HWICATHHBIX M HEUJCATbHBIX PAaCTBOPOB,
MOAXObI K HAXO0XKJACHHUIO apIHATIbHBIX MOJIIPHBIX BEJIMYUH KOMIIOHEHTOB PacTBOPA.

— TEOPHIO ralbBaHUYECKUX SIBJICHUI;

— TEOPUHU KMHETHKHU, TYTH TEOPETUUECKOTO pacueTa CKOPOCTEH XUMUUECKUX PEaKIuil U
OTpaHUYCHUS B IPUMEHUMOCTH PAaCUETHBIX METOJIOB;
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— OCHOBHBI€ YE€pPThl TOMOT€HHOTO W TE€TEPOr€HHOI0 KaTajiv3a, MPUYUHBI YCKOPEHUS
XMMHYECKOTI0 IpoLecca B IPUCYTCTBUU KaTalau3aTropa.

Ymemn:

— NPUMEHSTh TEOPETHUYECKUE 3HAHUSA U SKCHEPUMEHTAIbHBIE METOJIbl MCCICAOBAHUS
(hU3UYECKON XUMHH MPU PEIICHUH MPO(eCCHOHATBHBIX 33]1a4;

— IpeACKa3blBaTh W HAXOJIUTh ONTUMAJIbHBIE YCJIOBHS MPOBEICHUS XHWMHYECKOIO
MpoLECCa € LEIbIO MOJYYEHUSI MAKCUMAIbHO BO3MOKHOT'O BBIX0/1a HHTEPECYIOILIETO IPOIYKTa;

— NPUMEHSTh TEOPETUYECKUE 3HAHUSA U SKCHEPUMEHTAIbHBIE METOJIbl MCCIEAOBAHUS
(bU3UYECKON XWMHHU IS PEUICHUS BOIPOCOB, BO3HUKAIONIUX TPH HM3YYCHUH KHWHETHUKHU
XMMHYECKUX PEAKIIUI;

— NPOBOJUTH AHAJIU3 M KPUTHUYECKH OIICHUBATH IOJYUYECHHbIE SKCICPUMEHTAJIbHbBIC
JaHHBIE, 0000IIaTh U JelIaTh 000CHOBAHHBIC BBIBOBI HA 0a3e MPOBEAEHHBIX OMBITOB.

Brnaoemw.:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYCCKMX METOJOB (PU3NUCCKOW XHUMHH JUIS
pelIeHNs] KOHKPETHBIX MCCIIeI0BaTEIbCKUX 3a/1ay;

— HaBBIKAMHU OIPEJIEIICHUS COCTOSHUS PAaBHOBECHUS U CAMOIIPOU3BOJIBLHOIO HAIPaBICHUS
XHMHYECKOT0 MPOoLecca;

— 3HaHUSAMH OCHOBHBIX 3aKOHOB (M3MYECKOM XHUMHH [UIS  COJEp)KaTelIbHON
WHTEPIpETAIMN TEPMOJNHAMUYECKUX PACUETOB;

— METOJAaMU  ONpEAEIEHUs TMOopsAaKa M  CKOPOCTH  PEaKUUU, YCTaHOBJIECHUS
JUMUTUPYIOIIEH CTaIMM U MEXaHU3Ma U3Yy4aeMOM XUMHUECKOU peaKlni;

— HaBbIKAMHU COCTABJICHUS TajbBAaHUYECKUX JJIEMEHTOB [JIsl LI€JIed OIpeaeaeHust
TEPMOJAMHAMUYECKUX XaPAKTEPUCTUK H KOHCTAHT PABHOBECHSI HCCIIETYEMOM peaKIuu;

— 3HAHUSIMH OCHOBHBIX 3aKOHOB XMMUYECKON KMHETHUKH, BIUSHUS PA3JIMUHBIX (DaKTOPOB
(TeMriepatypsl, 1aBIEHUs, KaTAIU3aTOPa) HA CKOPOCTh XUMHUYECKON PEeaKIIHH.

3. Kparkoe comepxanue qMCUMILTHHBI

Paszpen 1. Xumudeckass TepMOAUHAMMKA.

1.1.  IlepBBlif 3aKOH TEpPMOAUHAMUKH. TepMOJAMHAMHUYECKHE  CUCTEMBI U
TEPMOJMHAMUYECKHE TapaMeTpbl. ODKCTEHCHBHBIE W HMHTCHCHUBHBIE CBOICTBA CHCTEMBI.
Tepmoaunamuyeckuit mpouecc. DYHKIUU COCTOSHUA M (YHKIUHU TMpolecca. BHyTpeHHss
SHEPTHUs U DHTAIBINS, UX CBOWCTBA. Teruiora u padota Kak GopMbl nepeaadyu sueprun. Padota
pacuipeHusi raza W Tolie3Has pabota. DOpMyTUPOBKH TMEPBOTO Hauana TEPMOTUHAMHKHU.
B3anmMocBsI3b TEIIOTHI, padOTHl U U3MEHEHUsI BHYTPEHHEW YHEPTUU B U30XOPHOM, U300apHOM U
H30TEPMUYECKOM Tporieccax. TermnoéMKOCTh BellecTBa — U30XOpHas UK N300apHasi, MOJISIpHas,
yaenbHad. TermnoéMKOCTh UAealbHbIX I'a30B, B3aUMOCB3b MOJSIpHBIX Teroémkocteil Cp u Cv
uaeanbHOro rasza. Termmo€éMKOCTh TBEPABIX BELIECTB M KUAKOCTEH. 3aBUCUMOCTb MOJISIPHOM
M300apHON TETUIOEMKOCTH BEIIECTBA OT TEMIEPATyphl, SMIIUPUUECKUE YpaBHEHHS (CTEIIEHHBIE
psABl), UX TPUMEHUMOCTD. 3aKoH KyOoB Jlebas, mpasuno Jrononra u [Itu. Cpennss nzobapHas
TEIJIOEMKOCTH BEIIECTBA B MHTEPBAJEC TeMIepaTyp. TemmnepaTypHas 3aBUCUMOCTb MPUPAIICHUS
sHTanenuu BemectBa (Ht — Ho) mpu mocTossHHOM naBieHUM ¢ y4€ToM (a30BBIX MEPEXOJIOB.
Tennooii 3¢ dext xummueckoro npoiecca. OCHOBHOE cTaHAapTHOE cocTosiHue. CTaHaapTHBIE
SHTANBNUK 00pa3oBaHUS M CropaHus BemiecTB. [IpuMeHeHue 3akoHa ['ecca A BBIYHCICHUS
TEIJIOBBIX A((PEKTOB XUMHYECKUX M (PHU3UKO-XUMHUYECKHX TIporeccoB. CBs3b TEIIOBBIX
3¢ (HEeKTOB MpH MOCTOSIHHOM O0BEME M MPHU TMOCTOSHHOM JaBICHHH. 3aBUCHMOCTH TETUIOBOTO
abpdexra peaknuum OT TemmepaTypbl. BpiBog u  aHanmu3 ypaBHeHus Kwupxrodpa B
muddepennmanbHoil popme. MHTerprpoBanue ypasaenus: Kupxroda.

1.2. Bropoil 3akoH TepMoarHAMHUKUA. CaMONpOW3BOJIBHBIE M HECAMOMPOU3BOJIBHBIE,
oOpatumble U HEOOpaTUMbIE, PABHOBECHbIE (KBa3UCTATHUYECKUE) U HEPAaBHOBECHBIC MPOIIECCHI.
PabGora paBHOBECHOTO W HEPABHOBECHOTO TmporeccoB. DOpMyIUPOBKH BTOPOro Hauaia
TEPMOJAMHAMUKU. DHTPONUS KaK KPUTEPUN HAIMPaBICHHOCTH CAMOIPOU3BOJBHBIX MPOIIECCOB U
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paBHOBECHsI B M30JIMPOBAHHBIX CHCTEMax. 3aBUCHMOCTb 3HTPOIIMU BEIECTBA OT MApaMETPOB
COCTOSIHUS (TemIepaTyphl, JNaBieHHs, o0bema). PacueT W3MEHEHHs SHTPONUU B PANTUYHBIX
npoueccax, CBA3aHHbIX C U3MEHEHMEM COCTOSIHUS HMJCAJIbHOTO Ta3a, a TaKKe YMCTHIX TBEPABIX
WIM JKAJKUX BeulecTB. V3MEHeHne HSHTpONMU B MPOLECCE CMELICHUS HICalbHBIX TIa30B.
W3menenue >uTponuu rnpu (azoBeix nepexonax. Ternoas Teopema HepHera, mocrynar [Inanka
(Tpetbe Hawasio TepMoauMHaMuku). CraTHCTHYecKas HMHTEpIpeTalus BTOPOTO Hayaia
TEPMOJMHAMUKY, YypaBHeHHE bonbliMana-Ilnanka. Beruucienne aOCONIOTHOW SHTPOIUU
BelleCcTBA. PacueT uU3MEHEHUsT OHHTPOIMHM B XHUMHUYECKMX pPEAKUMSIX IMpPU  PATUYHBIX
temneparypax. OObenuHennoe ypaBHenue | u Il 3aKOHOB TepMOIMHAMHMKH. ODHEPTUs
['enpmronbia u sHeprust ['mb0ca kak KpUTEpUH HAIPABIEHHOCTU MPOIECCOB M PaBHOBECHS B
3aKpBITBIX CHCTEMax. XapakTepucThdeckue (yHKIHMH. 3aBUCUMOCTH dHepruu I eiapmronbia u
sHepruu ['mO6ca ot mapamerpoB cocrosiHUs. TemmepaTypHas 3aBHCHUMOCTh sHepruu ['ub60ca
BeIIecTBa ¢ y4€ToM (a3oBbIX iepexo10B. Pox hazoBoro nepexosa (mepBbiid, BTOpoi). Y paBHEHHUS
['u60ca-I'enbmronbiia. Pacuer m3smeHeHuit cranmapTHbIX sHepruii ['m66ca w I'enmbMrosbia B
XUMHUUYECKHUX PEAKLMSIX IPU Pa3IMUHbIX TEMIepaTypax.

CucremMbl NEPEMEHHOTO0 COCTaBa. XHWMHMYECKUM TIOTEHLHAJ] KOMIIOHEHTA CHUCTEMBI.
3aBUCHUMOCTb XMMUYECKOr0 MOTEHIIMAA OT JIAaBJICHUS U TEeMIEepaTyphl. Y CIIOBUS paBHOBECUS U
CaMONIPOU3BOJIBHOTO MPOTEKAHUSI MPOLECCa B CUCTEMAX IIEPEMEHHOTO COCTaBa.

1.3. Xumuueckoe paBHOBecue. MarepuaibHblil OalaHC XMMUYECKOW pEaKlUu, CTENEHb
NpEBpAIllCHMs, XUMHUYECKas I[EepEeMEHHas. YPaBHEHUE M30TEPMbl XUMHUYECKOM pEeaKIUU
(motepmbl  Bant-I'odda). Xumuueckoe cpoiacTBO. AHAIM3 ypaBHEHUS W30TEPMBI IS
ONpeJIeTICHUs] HAIIPABIICHUS CAMOIIPOU3BOJIBHOIO NPOTEKAHN XUMUUYECKON PEaKLMK OT JAHHOTO
UCXOJHOro (HEpPaBHOBECHOI'0) COCTOSHHUA. TepMOAMHAMHuYecKas KOHCTAHTa XMMHYECKOTO
pPaBHOBECHSI U SMITUPUUYECKHE KOHCTaHThl XumMuueckoro paBHoBecus (Kx, K¢, Kn, Kp), ypaBHeHus
UX CBSI3U JIJISl peaKIMM B UJeaJIbHOM ra3o0Boi cMecu. KoHCTaHTBI paBHOBECUS J11 TOMOTE€HHBIX U
TeTepPOreHHBIX PEeaKIMi, WJeaTbHBIX U HEUJCANbHBIX PEaKIHMOHHBIX CHCTEM (Ha IpUMepax).
CwMmeleHre XMMHUYECKOro paBHOBECHs Mpu uM3MeHeHuu ooOuiero nasneHus (T = const) u mpu
nobaBiieHUH B cucteMy nHeptHoro rasa (T = const, P = const).

Bnusinue temneparypbl Ha KOHCTaHTY XMMHYECKOTO paBHOBECHSI, ypaBHEHUS N300apbl U
M30X0pbl XMMHUUYECKON peaklnu. BeIBOX, aHAIN3 M MHTETPUPOBAHUE HA3BAaHHBIX ypaBHEHUI Ha
npuMepe ypaBHeHUs n300apbl. Pacuer cpelHero u HCTUHHOTO TEIIOBOTO 3(pPexTa XMMUUECKUX
peaxkuuii 3 3aBUCHMOCTH TEPMOIMHAMUYECKON KOHCTAaHThI PaBHOBECUS OT TeMIIepaTypsl. Pacuer
KOHCTaHT paBHOBECHS XMMMUECKUX peakUud M3 CTaHAApTHBIX TEPMOJMHAMUYECKUX (YHKIUI
BELIECTB. BpIunciieHne KOHCTAaHT PABHOBECUS XMMUUECKHUX PEAKLIUI IO CIIPAaBOYHBIM JIaHHBIM O
KOHCTaHTax paBHOBECHUS peakLuii 00pa30BaHUs COEAMHEHUI U3 MPOCTHIX BEIIECTB.

Paspnen 2. ®a3oBble paBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMAaxX

2.1. da3oBble mepexoabl U (a3oBas IuarpaMMa COCTOSHHS Ui OJHOKOMIIOHEHTHBIX
cucreM. Pa3a, KOMIIOHEHT, 4Hucio creneHeil cBoOoasl. IlpaBuno ¢a3 ['mbOca. [Ipumenenue
npaBuia (a3 ['mb6bca mist aHanmza (a3oBBIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
Juarpamma cOCTOSIHUSI OJTHOKOMIIOHEHTHOM CHCTEMBbI, €€ (a30oBble MO, JJUHUU U TPOUHbBIE
TOYKH, BBIpa)KAIOIIME COOTBETCTBEHHO onHO(a3HOE, NByX(a3zHoe U Tpex(a3zHOe PABHOBECHS.
Hacpimennsiii map, TeMneparypHasi 3aBUCUMOCTh JaBJIEHUsI HachIeHHOTro napa. Kputudeckas
TOYKa, KPUTHUYECKOE COCTOSHHE BEIIECTBA, €r0 OCOOCHHOCTH. BBIBOA M aHamM3 ypaBHEHUS
Knaneiipona. 3aBUCUMOCTb TEMIEPATYphI TUIABJIEHUS OT BHEIIHETO JIaBJICHUS, HHTETPUPOBAHUE
ypaBHeHus KnanelipoHa Ui paBHOBECHs TBEPJOE TEIO - JKUIKOCTb. PaBHOBecHsI C ra30BOM
da3zoii, ypaBuenue Knaneipona-Knay3uyca, BBIBOI M1 HHTETPUPOBAHUE YPABHEHUS JIJIST OMTMCAHUS
JUHANA HCHApeHUs W CcyOnMMaiuy, HCIosb3yemble nomymieHus. OnpenereHue KOOpPIHHAT
TPONHON TOYKH.

2.2. OmpeneneHue TepMOAMHAMHUYSCKUX (YyHKIUN mporecca (a3oBOro mMepexoja.
IIpumenenue ypaBuenus: Knanenipona-Kiaysuyca miist pacuera nu3MEeHEHUS TEPMOJUHAMUYECKUX
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¢ynkuuii mpu (azoBBIX MpeBpalleHUsX. B3auMOCBsA3b PHTANBNUN TJIABICHUS, UCIAPCHUSA U
BO3TOHKHU B TPOMHOW TOYKE. DMIMPHUIECKOE ITpaBuiio TpyToHa.

Pa3nea 3. TepmoannaMuyeckasi TeOpusi pacTBOpPOB.

3.1. OcHOBbI TepMOJWHAMHUKUA pacTBOpOB. I[lapuuanbHble MOJIbHBIE BEJIUYHHBIL.
Knaccudukanuu pactBopos. [lapiinanpabie MOJISIpHBIC BEIMYUHBL. Y paBHeHUs [ nO0ca-/{rorema
(BpIBOA W aHanui3). MeToabl oOmpeneneHus NaplUUaIbHBIX MOJSPHBIX BEIUYUH (METOL
KacaTeNbHbIX U METOJ OTpPe3KOB). OTHOCHUTENbHbIE MAPLUUAIBHBIE MOJISIPHBIE BEIMYMHBI
(mapuuanbHble MOJIsIpHBIE PyHKIMU cMenieHus). TepmoanHaMuyeckue QyHKIIMA CMEIICHHUS.

3.2. TepmoaguHaMHUECKOE ONKUCAHUE UI€ATIbHBIX U HEUJIEANIbHBIX pacTBOPOB. M eanbHble
(coBeplilleHHBIE) pacTBOPHl. XUMHUYECKHH TMOTEHIMAl KOMIIOHEHTa HJIealbHOTO pacTBOpa.
TepmoanHaMudeckne GyHKIUN CMEIICHUS TS HACalbHbBIX pacTBOPOB. PaBHOBecHe "neanbHbIi
pactBop-tiap", 3akoH Payns, rpaduueckas wuHTepnperanus 3akoHa Payma. IlpenensHo
pa3z0aBieHHbIE pPAcTBOPBI, 3aKkOH I'eHpu. VYpaBHEHHE XMMHMUYECKOTO IOTEHLMana s
pacTBOpUTENE M  pPacTBOPEHHOro BemlecTBa. HewupeanbHble (peajbHbIE)  PAacTBOPHI,
MIOJIO)KUTEIbHBIE U OTpPHULATENIbHbIE OTKJIOHEHHS OT uJeaJbHOCTH (OT 3akoHa Payns).
CraHpapTHbIE COCTOSIHUS KOMIIOHEHTOB pacTBopa. CUMMETpUYHAs U HECUMMETPHUYHAsS! CUCTEMBbI
cpaBHeHHs. PacueT akTMBHOCTEH M palMOHAIBHBIX KO3()(PUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmonuHamuueckue (YHKIMM CMELIEHUS Ui HEUJCAIbHBIX PacTBOPOB.
3aBUCUMOCTh AKTHBHOCTH W KO3((uImeHTa aKTUBHOCTH KOMITOHEHTa OT TEMIepaTypbl H
JABJICHHUSL.

3.3. KonmnuraTuBHble CBOMCTBA pa30aBI€HHbBIX PACTBOPOB HEJIETYUHMX BELIECTB B JIETYYEM
pactBoputene. KosnuratuBHble CBOWCTBA pa30aBICHHBIX PACTBOPOB HENETYYMX BEIIECTB B
JETYYMX pacTBOpUTEISIX (TOHMKEHHE JaBJICHUS HACBILIEHHOIO Iapa pacTBOPUTENIS HaJ
pPacTBOPOM I10 CPABHEHMIO C YHCTHIM PACTBOPUTEIIEM, ITOBBIIIEHUE TEMIIEPATYPhl HauaIa KUIIEHUS
U TOHI)KEHHE TEMIIepaTypbl Hadaja OTBEpJEBAaHUS PAcCTBOPOB, OCMOTHYECKOE JaBJICHHUE).
O0yIIMOCKONMYECKass U KPHOCKONMMUYEcKass KOHCTAaHTBl pacTBOpuTessa. BwiBox ypaBHeHus,
CBSI3BIBAIOIIETO MMOHMKEHHE TEeMIIepaTyphbl Hayajla OTBEPJIEBAHUS C KOHIEHTpaluel pacTBopa.
Ocmoc, ocMoTHYecKoe J1aBieHue, o0paTHbIH ocMoc. Mcnonb30BaHMe KOJTUTaTUBHBIX CBOMCTB
JUIsL ONpEJENIEHUsT MOJSIPHOM MaccChl, CTENEHM AMCCOLMAIMM WJIM CTENEeHW accOoLUalun
pPacTBOPEHHOI'O BEUIECTBA.

Pa3nen 4. ®a3oBbie paBHOBecHSI B MHOTOKOMIIOHEHTHBIX CHCTEMaXx.

4.1. PaBHOBecHE <OKMAKUH DPACTBOP - HACBHILEHHBIM Map» B JABYXKOMIIOHEHTHBIX
cuctemax. JluarpaMmbl «/1aBJIEHHE-COCTaB», «TEMIIEPATypa-COCTaB», «COCTaB Iapa-coCTaB
KHUJIKOCTH» s WACaJIbHBIX M HeHWJealbHBIX pacTBOpoB. [IpuMeHeHue mnpaBuwia ¢a3 K
UCCIIEIOBaHMIO Jauarpamm. 3akoHbl ['m60ca-KonoBanmoBa. A3zeoTpomnus, TepMOJUHAMHUYECKOE
yclioBUE TOUKH azeorporna. [IpaBuio peryara. ®u3NKo-XMMUYECKHE OCHOBBI Pa3/IeJICHUs KUIKUX
cMecell MeTo/1aMU MEePErOHKH U PEKTU(UKAITUH.

4.2. PaBHOBeCHE CKHUIKOCTH-TBEPJOE» B JIBYXKOMIIOHEHTHBIX CHUCTeMaX. TepMHUYecKUuin
AQHAJIN3, KPUBBIE OXJIAXKIECHHS, MOCTPOEHUE JHArpPaMMBbl IUIABKOCTH MO KPHUBBIM OXJIaXKJIECHUS.
Cucrtembl C OrpaHMYEHHOM W HEOTPAaHUYEHHOW pPACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIAOM
cocrosHuu. M3zomopdusm. Tumsl TBepAbIX pacTBOpoB. JlMarpamMmbl IJIaBKOCTH H30MOP(HHO
KPUCTATM3YIOIIUXCS  BemlecTB.  JluarpaMmbl — IJIaBKOCTH  CHUCTEM € OrpaHUYEHHOMN
pacTBOPUMOCTBIO B TBEPIOM COCTOSHUU. OBTEKTUYECKOE M IEPUTEKTHUYECKOE PAaBHOBECHS.
Omnpenenenne cocraBa 3BTEKTHUECKON JKUAKOCTH TOCTPOEHUEM TpeyroibHHKa TaMMaHa.
[Tpumenenue npasuia ¢a3 ['m66ca k uccaenoBanuio (Ha30BbIX PABHOBECHIH.

Paspnen 5. PacTBOpBI 3JIEKTPOJIUTOB.

5.1 PacTBOpBI 2JIEKTPOJIUTOB B CTATUYECKUX YCIOBUAX. TE€PMOAMHAMHUYECKOE ONMCAHUE
CBOICTB pacTBOPOB 3JEKTPOJIUTOB. AKTUBHOCTH U KOA(P(GUIIUEHTHl aKTUBHOCTH 3JIEKTPOJIUTA U
HOHOB B pacTBOpe, CpeAHME HOHHBIE KO3(puumeHTsl akTHUBHOCTU. CBS3b AKTUBHOCTHU
3JIEKTPOJIUTA CO CPEIHEN MOHHOW aKTUBHOCTBIO M KOHILIEHTpaIuen aektponuTa. MoHHas cuiia
pactBopa. [IpaBuno noHHOI cuiibl. OCHOBHBIE MOJ0XKEHUS MIEKTPOCTATUYECKON TEOPUH CUIIBHBIX
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anektponuToB [lebas-Xrokkens. I[lpenenvHbrii 3akon JleOasi-XIOKKens, BTOpPOE U TPEThE
npUOJIMKEHUS TEOPUH, rpauuecKoe MPeICTABIEHUE ITUX 3aBUCMOCTEH.

5.2. PacTBOpBI 3JIEKTPOJIUTOB B JUHAMUUYECKUX yCIOBUSIX. [IpOBOJHUKYN 3IEKTPUYECKOTO
Toka I u Il pona, MOHHAS U IIEKTPOHHAS IPOBOJUMOCTD. Y I€JIbHAs, MOJISIpHAsl U DKBUBAJICHTHAs
AJIEKTPUYECKUE TPOBOJUMOCTH, B3aUMOCBSI3b MEKy HUMH. 3aBUCUMOCTb YEJIbHOMN U MOJISIPHON
JNEKTPUYECKON MPOBOJUMOCTEN OT KOHLIEHTPALMH, TEMIIEPATyphl U NPUPOABI PACTBOPUTEIIS.
CkopocTh M TNOABMXHOCTH (aOCOJIIOTHAsE CKOPOCTh JIBUYKEHUS) MOHOB. 3aKOH HE3aBHCHMOIO
JBIOKEeHUs MOHOB (3akoH Konbpaymia). [IpenesnbHble MOJISIPHBIE 3JIEKTPOIPOBOJIHOCTH HOHOB.
OcTadeTHbliI MEXaHU3M TEePeHOCca IEKTPHUUECTBA HOHAMHU TUAPOKCOHUS U THApOKcuia. Yncna
IIEPEHOCa MOHOB. DJIEKTPOIPOBOAHOCTh PACTBOPOB CUJIBHBIX JIEKTPOJIUTOB, YPABHEHHUE KOPHS
kBazgpaTHoro (ypaBHeHue Kousbpayma). [IpumeHeHune Teopun CUIIBHBIX 3JEKTPOIMTOB IS
OOBSICHEHUSI ~ DIEKTPOPOPETUYECKOIO0 M PENIaKCalMOHHOIO  3(QEKTOB  CHUXKEHUS
ANEKTPONPOBOJHOCTU. BiusHME 10JNEl BBICOKOM HANPSKEHHOCTH M BBICOKOM YacCTOTHI
IIEPEMEHHOTO  TOKA  HA  DJIEKTPONPOBOJHOCTH  PacTBOpoB.  METOOUKH  M3MEpEHUs
AJIEKTPONPOBOJHOCTH.  KOHIYKTOMETPUYECKOE  OIpEAENeHUE CTEeNeHM U KOHCTAHTBI
JUCCOLMALMU  CIa0bIX 3JIEKTPOJIMTOB, TEMJIOThl, 3HTponuM U sHepruu [ubOOca mporecca
JUCCOLMAIIMY, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEAMHEHUH.

Paznen 6. JiekTpoxuMuyeckue cucTeMbl (1[eMu).

6.1 DOJIC u »sneKkTpoAHbIE MOTEHIHAIbl. OJIEKTPOXUMHUYECKHE CUCTEMBI (LIETH).
Bo3HHMKHOBEHME CKauka IIOTEHLIMAIa Ha rpaHuLe paszgena npoBoaHukos I u Il pona. JBoiiHoM
AIIEKTPUYECKUI CJIOH. DJEKTPOXMMMUYECKUH IOTEHLMAJ, TajbBaHu-nIoTeHuuan. OOpaTumble
JIEKTPOJBbl U OOpaTUMBbIE IEKTPOXMUMHUYECKHE LENnu (3JIeMEHTHI). DJIEKTPOABIIKYILIAs CHIIa
raJIbBAHUYECKOTO 3JIEMEHTA, YCJIOBHBIM 3JIEKTPOJIHBIM MOTEHIMAN (IOTEHIUaI B BOJOPOIHOMN
mkane). Cesa3p D/IC ranbBaHUYECKOl Lenu ¢ 3IEKTPOJHBIMU MOoTeHIuanamu. [IpaBuio 3HaKoB
OC u 31eKTpOoAHBIX MOTEHIMANOB. TepMoauHaMUYecKass TEOpHs ralbBaHUYECKUX SIBJICHUM.
BeiBon u aHanu3 ypaBHeHust HepHcra, Belpakaromiero 3aBucuMocTb J/[C rampBaHHYECKOro
JJIEeMEHTa OT AaKTUBHOCTEW KOMIIOHEHTOB JJIEKTPOJHOM peakuuu. YpaBHeHue [ub0ca-
['enpMrosbia s 2NEKTPOXUMHUYECKUX CUCTEM. 3aBUCUMOCTh DJ[C raqbBaHUYECKOrO 3JIEMEHTA
oT Temnepatypsl. Knaccudukanus 31eKTpo10B: 31€KTPOAbl IEPBOIO U BTOPOTO pojia, ra3oBbIe,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE. YpaBHEHHEe HepHcTa nns moreHnuana 3J€KTPOJOB BCEX
BUJIOB.

6.2. T'aspBaHMuecKHE DJIEMEHTHI. THIBI TaJbBaHUYECKUX JJIEMEHTOB: XMMHYECKUE,
KOHIEHTPAllMOHHbIE, C TepeHocoM, Oe3 mepeHoca. [(uddy3noHHBI NOTEHIMAN, MEXaHHU3M
BO3HUKHOBEHUS M METOJIbl €r0 yCTpaHEHUs (CBEJACHMS K MUHUMAaJbHOU BelIMUYMHE). MeToauka
m3Mmepenuss OJIC M aneKTpoaHBIX mnoTeHIuanoB.  [IpumMeHeHHE NOTEHLHMOMETPUU UL
orpezeNieHus: TEPMOJUHAMHYECKUX XapaKTEPUCTUK XWMHUYECKUX PpEaKIMid, MPOTEKAIoNIUX B
rajJbBaHMYECKONW IEeMH, KOHCTAHT XMMUYECKOI0 paBHOBECHS, aKTUBHOCTEH M K03(duumeHTon
AKTUBHOCTH AJIEKTpOJIUTOB, pH pacTBOpoB, Mpou3BeAeHNUs PaCTBOPUMOCTH MalOPaCTBOPUMBIX
coeuHEeHN. XMMUYECKUE NUCTOYHHUKH TOKA.

Paszpen 7. XuMu4yeckas KMHETHKA.

7.1. ®opmanpHas KHHETHKA. TepMoauHaMH4yecKass BO3MOXKHOCTBH IIpOLlecca M €ro
npakTudeckas (KMHeTHYecKas) OCylIecTBUMOCTb. [IpeaMer u 3a1aud XMMHUYECKON KHMHETHKH.
OcHoBHbI€ TOHATUS (POPMATTEHON KUHETHKHU: CKOPOCTh XUMUYECKOW PeaKIH, MOJIEKYISIPHOCTbD,
qacTHBIH M oOuwmii mopsaok. OCHOBHOM TMOCTYJIAaT XMMHYECKOM KHHETHUKH, KHHETHYECKOe
ypaBHEHHE CKOpPOCTH peakiuu. KoHCTaHTa CKOpPOCTHM XMMHMYECKOH peaklHnH, pa3MepHOCTh
KOHCTaHTBl CKOPOCTH. MeTonabl ompeneneHus CKOpPOCTeH XUMUYECKHUX peakuuii. IIpocteie
(3eMeHTapHbIe) W CIOXKHBIE peakiuu. KuHeTWka mpocThiX W (OPMATBbHO TPOCTHIX
OJIHOCTOPOHHUX T'OMOTEHHBIX peakuuid. Peakinuu nepBoro, BTOPOro M TPETHETO IOPSAIKOB.
JuddepenunanbHas 1 MHTErpabHas (OpPMbI KHHETUUECKUX YPaBHEHHH, KHHETHYECKUE KPUBBIC.
JInHeliHOE NpeACTaBICHUE KMHETUYECKUX KPUBBIX I PEaKLMi Pa3jIMYHBIX MOPAIKOB. Bpems
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nosynpespaieHus. Peakuuu HyneBoro mnopsiaka. Merox u30biTka (M3omsuuu) OcTBanbpaa
OTpe/ieNieHUs] YacTHBIX MOPSAIKOB IO COOTBETCTBYIOIIEMY peareHTy. uddepeHunanbabie U
MHTETPAJIbHBIE METOABl OIPEAEICHUS MNOpsSAKa peakuuu. Paznuunue KOHLEHTPAlMOHHOIO U
BpeMeHHOro nopsakoB. Crnoxsele peakuuu. lIpyHIMD — HE3aBUCUMOro  MPOTEKAHUS
JIIEMEHTApHBIX peaknuid. OOpaTuMble H NapajuleJbHBIE pPEAaKUUHd MEepBOTO  MOPSIKA.
Juddepenunansupie ypaBHEHHsI, OMUCHIBAIOIINE CKOPOCTH STUX PEaKLUl, UX UHTETPUPOBAHHUE.
Kunerndeckue kpuBble AJ1s1 KaXI0T0 U3 pearupyronux semects. [locienoBarenbHple peakuuu 1-
ro mnopsagka. Cuctema auddepeHIHATbHBIX YPaBHEHHMM, ONMCHIBAIOUIMX  KHUHETUKY
HocJe0BaTeNNbHbIX peakiuil. KuHernueckue ypaBHEHMsSI U KMHETHMUECKHE KPUBBIE UISI BCEX
YYACTHUKOB peakuuu. Bpemst IOCTHMXKEHUsS MaKCUMaIbHOM KOHUEHTPALMH HPOMEXYTOYHOTO
BEUIECTBA. 3aBHCHUMOCTb MAaKCHUMAJbHOM KOHIIEHTPAlMM IIPOMEXYTOUYHOI'O BEIECTBA OT
COOTHOUIEHUSI KOHCTAHT CKOPOCTEN OTIEIbHBIX CTaAUi MOCaeAoBaTeIbHON peakuuu. [IpuHmmn
JUMUTHPYIOIEH CTaJuU TOCJIENI0BAaTENIbHON XuUMHUYecKOM peakuuu. CTaluoOHapHBIA pPEeXUM
MPOTEKaHUs MOCIIE0BATEIbHBIX peakiuii. MeTol KBa3UCTAIlMOHAPHBIX KOHLIEHTpAlUii, 00J1acTh
IpUMeHEHUs. BnusHue TemmepaTypsl Ha CKOPOCTb XMMHUYECKON pPEaKLMH, MPUOIMKEHHOE
npaswio Bant-I'odda. YpaBuenue Appennyca B quddepeHInansHOi U UHTErpaibHON dopMe.
O¢ddexkTuBHAs SHEPrUs AaKTUBAMM UM MPEIIKCIOHEHIMATbHBI MHOXHUTEIb, METOABI HX
ONpEeNIETCHUS U3 SKCIIEPUMEHTAJIbHBIX TAHHBIX.

7.2. Teopun xuMudecKkoi KUHETUKHU. Teopus akTUBHBIX (OuHapHbBIX) coyaapenuii (TAC).
CKOpOCTh pEakUMy KaK YHUCIO CTOJIKHOBEHUM AaKTHUBHBIX MOJIEKYJ B €IUHHUIY BpPEMEHH.
KoHcTanTa ckopoctu OUMoneKysipHON peakiuy. PU3NYeCKUil CMBICII ITPEI3KCIIOHEHIINAIbBHOTO
MHOXUTENSI M PHEPrUM aKTUBALUM B PAMKax TEOPUM aKTUBHBIX coynapeHuil. (Crepuyeckuii
¢dakTop, HEOOXOIMMOCTb €r0 BBEJIECHUSA B KMHETUYECKOE ypaBHEHHE peakuuu. JloCTOMHCTBA U
HEJO0CTaTKU TEOPUU aKTUBHBIX COyJapeHUH. MeXxaHN3M MOHOMOJIEKYJIIPHBIX Fa30BbIX PEaKLUi B
pamkax TAC, cxema Jluanemana. VcTonkoBaHWE TNPUYMH  HM3MEHEHHS  TOPSIKA
MOHOMOJIEKYJISIDHOM pEakUuu NP HW3MEHEHHWU [aBleHHUS. Teopus NEepexOJHOr0 COCTOSHUS
(axtuBupoBanHoro komiuiekca) (TIIC unu TAK). OcnoBHble nonoxenus TIIC, kuneTnueckas
cxema peakuuu. [IoBEpXHOCTh MOTEHIIMAIBHON dHEPIrUU, KOOPANHATA PEAKIMH, ITyTh PEAKIUU.
AKTHBUPOBAaHHBIA KOMIUIEKC U €r0 CBOWCTBA, UICTUHHASI SHEPTUs akTUBAaUU. CKOPOCTh peakliuu
— CKOpOCThb pacraja aKTUBUPOBAHHOTO KOMILJIEKCa (CKOPOCTh €ro MPOXOXKACHUS vepes
noTeHuuanbHbIl Oapbep). Kazurepmonumnamuueckas ¢opma ypaBHeHus TIIC, sHTanbnusg u
HHTPOIUS AKTUBALUM, TPAHCMHUCCHOHHBIA Ko3(p¢uiment. CBs3b SHTAIBNUM aKTUBALMU C
b pexTUBHOMN (IKCTIEPUMEHTATIBLHOM ) SHEPTHEH aKTUBAILIUH.

7.3. ®OTOXMMHUYECKHE U LenHble peakiuuu. MOTOXMMHYECKUE PEAKIUH, NIEPBUYHBIE U
BTOpHUHBIE (oToxumuueckue mnporeccel. dortoaucconmanus u ¢oromus. Porodpusnueckue
(1e3aKTHBAIIMOHHBIE) TPOLECCHl MPU MOTJIOMIEHUH U3TydeHHs. 3aKoHbl poToxumuu: I'porryca-
Hpenepa u Diinmreiina-1ltapka. KBantobiii Beixoa. KuHeTnka npouneccoB, TpOUCXOASIINUX C
yagactueM  (oroBo30yxkneHHbIX  Mojekyn.  CencuOunuzatopel, CeHCHOUITU3MPOBAHHBIE
¢doroxummuueckue peakunu. OCHOBHBIE pa3IuyMsl peakiuuil ¢ HOTOXUMUYECKUM U TEPMUYECKHM
uHuupoBanueM. doroxumuueckue mnpoiecchl B atmocdepe, porocuntes. LlenHsie peakum.
[Tpumeps! peakiuii, MPOTEKAIOMIUX 0 HEMHOMY MeXaHu3My. OCOOEHHOCTH U OCHOBHBIE CTaIUU
LHENHBIX peakiuil. MexaHu3Mbl 3apoKIeHHUs, pa3BUTHs M oOpbiBa Inenei. JIluHelHbI U
KBaJpaTHYHBIA OOpBIB Ieneil. 3BeHO IenH, JuIMHA 1enu. Hepa3BeTBieHHbIE U pa3BETBICHHbBIE
HenHble peakuuu. KHHEeTHKa HEepa3BETBIEHHBIX LENHBIX peakuuid. CTaauu pa3BETBICHHOU
LEMHO peakiun. BeposaTHocTh 00pbIBa U pa3BeTBICHUS LIETTH. Pa3BuTHE pa3BeTBIEHHBIX IIETTHBIX
peakuuii BO BpEMEHH, CTAllMOHAPHBIM W HECTAMOHAPHBIM pPEXHUMBI TEUEHUS pPEaKIHU.
IIpenenbHble  SBICHUSA B Pa3BETBICHHBIX peakuusax. HUKHUA M BEepXHUM IIpEaeiIbl
BOCIJIaMEHEeHUs (B3pbIBa) IlemHON peakiuu. [lonyocTpoB BociiaMeHeHusl.

Pa3nea 8. Karaans.

['omorenHslii U reTeporeHHbld KaTanu3. ABTOKaTaiau3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHYECKUX peakiuil. BnusHue kaTtann3aropa Ha TEPMOJAMHAMUYECKHUE U KUHETUYECKUE



XapaKTEepUCTUKU  XUMHYECKHX  peakUuil.
Karanutuueckas aKTMBHOCTb, yJA€IbHAas KAaTaJUTHYECKas AKTUBHOCTH. ['OMOTEHHBIN KaTalus.
CnuTHBIA M pa3fesbHbI MEXaHU3Mbl KaTAIUTUYECKUX PEAKIMM, IHEPreTUUECKUE UArpaMMbl
B3aMMO/JICHCTBHS peareHToB ¢ KaranuzaropoM. OOmui u cneun(puyeckuii KUCI0THO-OCHOBHBIN
KaTtan3. OQQEeKTHBHAS KOHCTAaHTAa CKOPOCTH pEaKIUH, KaTaTU3UPyeMOil BeIIeCTBAaMH C
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CeneKTUBHOCTD

KHCJIOTHO-OCHOBHBIMU  CBOMcTBaMH. KartamumTuaeckue

OTpaBHeHI/Ie KaTaJiu3aTopoOB.

4. O06beM yueOHO# JUCUMIIJIMHBI

KOHCTAHTBI

NENCTBUS

KaTajam3aropa.

CKOPOCTH  pEaKLuu.
I'ereporennsiii katanus. CKOpOCTbh T€TEPOreHHO-KaTaIUTUUECKOM peakiuu. THUIIbI reTepOreHHbIX
KaTaJIn3aTopoB. 3aKOH JeHCTBYIOIIMX IOBepxHOcTell. Poip ancopOumm B reTeporeHHOM
nporecce. KuneTnka reTeporeHHO-KaTaTUTHYECKUX PEaKIHid, HEe JTUMUTUPYEMbIX TUhYy3HEH.

Cemectp
Bcero 5
Bun yuebnoit paboTsl A Y A
3E Kan. | o Kan. | g KaJ.
q, q, q,
OO0miast TpyA0€MKOCTh AUCIIUTLIUHBI 14 504 7 252 7 252
KonrakTHas paboTa — ayAuTOpPHBbIE 5.34 192 267 96 267 96
3aQHATHS:
Jlexiuu 1,78 64 0,89 32 0,89 32
[TpakTaeckue 3arstus (I13) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 240 2,33 120 2,33 120
[ToarotoBka k 1abopaTopHbIM paboTam 120 60 60
4,66 - - -
EOHT&KTH&SI camocTosTeNnbHas paboTa 333 333
aMOCTOSITEIIbHOE H3yUSHUE Pa3JICIIOB 120 60 60
JACITUTUTAHBI
Buabi koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — MpOMEKyTOUHAS 0.8 0.4 0.4
aTTecTaIus 2 1 1
[ToaroroBka K dK3aMeHY 71,2 35,6 35,6
Buja uToroBoro KOHTpoOJIS: JK3aMeH JK3aMeH
Beero Cemectp
. 5
Bunx yuebnoit paboThl Y Y N
3E cTp. 3E CTp. | ap cTp.
q, q, q,
OO61mas TpyA0€MKOCTh AUCIUTIINHBI 14 378 7 189 7 189
KonTakTHas padoTa — ayiuTOpHbBIE 5.34 144 267 79 267 79
3QHATHS:
Jlexuun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (I13) 1,78 48 0,89 24 0,89 24
JlaGopaTtopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
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CamocrosiTesibHast pa6oTa 180 3,33 90 3,33 90
[ToaroroBka k 1a0OPaTOPHBEIM paboTaM 90 45 45
KonTakTHas camocTosTenbHas pabora 4,66 - 333 - 333 -
CamocTosTeIbHOE H3YYCHUE Pa3/IeIIOB 90 45 45
JTVCIIATUTHHBI

Buabl KOHTpOJIA:

JK3aMeH 2 54 1 27 1 27
KonrtakTHass pabota — MPOMEXYTOYHAs 0.6 0.3 0.3
aTTecTanus 2 1 1
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
By MTOroBOro KOHTpOJIA: JK3aMeH JK3aMeH

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIIMHBI
«Koajiouanasi XumMus»

1 Heab aucuumiIMHbl — npuoOpeTeHre oOydJaronMucs 0a30BBIX 3HAHWHM B 00JacTu
TEPMOJIMHAMUKH TOBEPXHOCTHBIX SIBICHUN U CBOMCTB JIUCIIEPCHBIX CUCTEM U MOIYYEHUE YMEHUN
B YacTH MCIOJb30BaHUS 3TUX 3HAHUN MpPU MCCIEAOBAHWU, NPOEKTUPOBAHUU U CO3JaHUU
pealbHBIX CUCTEM, SBISIOIIUXCS B OOJNBIIMHCTBE CIy4YaeB AUCIIEPCHBIMHU.

2 B pe3yabraTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIUIICS 10JI/KEH:

Obnadamye cleayOMUMU KOMIIETEHIIUAMU U HHAMKATOPAMH UX TOCTHUIKECHUS:

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

3namu:

- IPU3HAKU OOBEKTOB KOJJIOUTHOM XUMUM U UX KJIacCU(UKAIIHIO.

- OCHOBHBIE IIOHATHS M COOTHOLICHHS TEPMOJMHAMHUKU ITOBEPXHOCTHBIX SIBICHUI
(TepMOIMHAMUKAa MOBEPXHOCTHOTO CIIOS; aAre3us, CMauMBaHME U pacTEKaHUE >KUIKOCTEH;
JMCTIEPCHOCTh ¥ TEPMOJAMHAMHUECKUE CBOMCTBA Tel; aacopOIus ra3oB U Mapos, ajcopouus u3
pacTBOpPOB).

- OCHOBHbIE TEOpUHU (PU3NUECKON aaCcOPOIIH.

- OCHOBHBIEC TPEACTABIEHUS O CTPOCHUM JABOMHOTO 3JIEKTPUYECKOIO CIIOS; MPUPOILY
IIEKTPOKUHETUYECKOI O TIOTEHIIMAJIA; OCHOBHBIE 2JIEKTPOKMHETUYECKUE SIBIICHUS.

- ycioBus TpuUMeHUMOCTH 3akoHa CTokca; 3akoH OWHIITeHHa — CMOJIYyXOBCKOTO,
TUIICOMETpHUecKoe ypaBHeHHe Jlamaca.

- NPUPOAY CEIUMEHTAlMOHHOM W arperaTMBHOM YCTOWYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB [TAB kak JnopuIbHBIX CHCTEM; OCHOBHBIE MmosoxeHus: Teopun 1JIDPO; npuannsl u
0COOEHHOCTH OBICTPOI M MEIICHHOW KOAryJISIHH, KOHIIEHTPAIMOHHOW U HEUTpaIn3aIllMOHHON
KOAryJIsILHH.

- TUIBl CTPYKTYp, BO3HMKAIONIME B JUCIEPCHBIX CUCTEMax, NMPUYMHBI U YCJIOBUS HUX
00pa30BaHus; KIACCU(PHUKAIMIO TUCTIEPCHBIX CHCTEM 10 UX PEOJIOTHUYECKUM CBOHCTBAM.

Ymems:

- paccUMTHIBaTh MApaMETPbI, KOTOPBIMH XapaKTEPU3YIOT AUCIIEPCHOCTD.

- MPOBOJUTH PACYETHl C MCIOJIH30BAHHUEM OCHOBHBIX COOTHOIIEHHH TEPMOAMHAMMKHU
MOBEPXHOCTHBIX SIBJICHUM.

- paccuMTHIBaTh OCHOBHBIE XaPAaKTEPUCTUKH MMOPUCTOM CTPYKTYPHI.

- paccuMThIBaThb BEJIWYMHY AJIEKTPOKMHETHMYECKOIO IOTEHLMalda [0 JIaHHBIM
3JIEKTpOOCMOca U ANeKTpodopesa.

- pacCUMTBHIBATh MHTETPAIbHYIO U JU(PPEpeHIINATbHYIO0 KPUBBIE paclpeieieHns] YacTHIL
10 pa3Mepam.
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- paccuMThIBaTh M aHAJIU3UPOBATh MOTEHIMAJIbHBIE KPUBBIE IAPHOTO B3aUMOJACHUCTBUS
YaCTHIL.

- paccuuTHIBaTh U U3MEPATH BA3KOCTb JUCIEPCHBIX CUCTEM.

Bnaoemw:

- IPE/ICTABICHUSIMH O POJIM IIOBEPXHOCTHBIX SIBJIEHUN U TUCIIEPCHBIX CUCTEM B TEXHUKE U
IIPUPOJIE.

- METO/IaMU U3MEPEHUS IOBEPXHOCTHOT'O HATSKEHUSI, KPA€BOI'0 YIJa.

- 3HAHUSAMH O METOJIaX NU3MEPEHUs aJICOPOLIUU U yIeIbHOM TOBEPXHOCTH.

- 3HaHUSIMH 00 yCJIOBUSAX MPUMEHUMOCTH ypaBHeHHs [ enbmroinbia — CMOITyXOBCKOTO;

- METOJIaMU OIPEAECIICHNUS JIIEKTPOKUHETUYECKOTO IOTEHIMAIIA.

- METOJIOM CEIMMEHTALMOHHOT0 aHaJIN3a.

- METOJ[aMH OIIpEJIeNIEHUs] KPUTUYECKOM KOHILIEHTPALUU MULIEII000pa30BaHus;

- METO/IaMU UCCIIEJOBaHUS KHHETUKHU KOAryJIsLuu.

- METOJIaMU U3MEPEHMS U aHAIN3a KPUBBIX TCUCHUS.

3 Kpartkoe cogep:kanue AU CHHILIUHBI

Pazpnen 1. [lpenMer u npusHaku OOBEKTOB KosutoujaHOW xumuu. KommouaHas Xxumus -
HayKa O IIOBEPXHOCTHBIX SBJICHHUAX M JUCHEPCHBIX cUcTeMax. OCHOBHBIE ITOBEPXHOCTHBIE
ABJICHUS: aJre3usi U CMauuMBaHUE, KalWJUIAPHOCTb, aJCOpPOLMs, 3JIEKTPUUYECKUE SIBICHUS Ha
NOBEpXHOCTAX M Jp. OCHOBHBIE TIPU3HAKU JUCIEPCHBIX CUCTEM - TETEPOr€HHOCTb U
JUCIIEPCHOCTD; IMOBEPXHOCTHASI SHEPrus; KOJIMYECTBEHHBIE XapaKTEPUCTHKU AMCIIEPCHOCTH.
Knaccugukanus TUCHEPCHBIX CHCTEM [0 arperaTHOMy COCTOSIHUIO AMCIEpCHOW ¢a3bl U
JucnepcuoHHol cpenbl. Knaccudukanus cBOOOJHOIUCIEPCHBIX CUCTEM 10 pa3MepaM YacTHI] U
[0 B3aUMOJACUCTBUIO MEXIYy JUCIEPCUOHHON cpemoil u aucnepcHod  (daszoil. Poib
MOBEPXHOCTHBIX SIBJICHUI U TUCIEPCHBIX CUCTEM B IIPUPO/IE, IPOMBIIIEHHOCTH U, B YACTHOCTH,
XUMHYECKON TEXHOJIOTHH.

Paznen 2. TepmoinHaMuKa MOBEPXHOCTHBIX SIBJCHUH.

OOu1asi xapakTepUCTUKa MOBEPXHOCTHOM »Hepruu. IloBepxHOCTHast sHEprus B 0OLIEM
ypaBHEHUHU 1-TO U 2-ro Hayan TepMOAUHAMUKH. [I0OBEpXHOCTHOE HATSKEHUE KaK Mepa SHEpruu
['n66ca mexdasHolt moBepxHOCTH. [ToBepXHOCTHOE HATSKEHHE - XapaKTEPUCTHKA MPHUPOJBI
comnpukacaromuxcs (a3 1 ux B3aumojeiicTeus. CBONCTBA MOBEPXHOCTEH )KUIKUX U TBEPJIBIX TEII.
VYpaBuenue ['n66ca-I'enpmMrombiia i BHyTpeHHEH yAeIbHON OBEPXHOCTHON SHEPTUU (ITOJTHON
MOBEPXHOCTHOM SHEpruM). 3aBUCUMOCTb SHEPreTHUYEeCKHX MapaMeTpoB IOBEPXHOCTH OT
Temneparypsl. [Ipoueccbl caMONPON3BOIBHOTO YMEHBILIEHUS TOBEPXHOCTHOM SHEPTUU.

AncopOuus ¥ NOBEpXHOCTHOE HaTsbkeHHe. CBsA3b BEIMUMHBI a/1COPOLUU € TapaMeTpaMu
CHUCTEMBl: HM30TE€pMa, H30MMKHA M u3ocTepa aacopbuuu. Meron u30bITKOB ['mMOOCa.
dyHnamMeHTanbHOe aacopOuroHHOe ypaBHeHHe ['nOO6ca. I'mbG6coBckast aacopOuusa. YactHoe
BbIpakeHHEe YypaBHeHUs ['nOOca. IloBEpXHOCTHO-aKTHBHBIE M TOBEPXHOCTHO-MHAKTHBHBIC
BEIIIECTBA.

Anresus, cMauMBaHME W pacTeKaHUE XuAkocTed. Anresus u koresus. Ilpupoma cuin
Mex(azHoro B3auMoJeiicTBus. YpaBHeHue [ronpe 1ig pabotsl aare3un. CMadnBaHue U KpaeBOil
yroi. 3akoH FOura. CBsizp paboThl aAre3suu ¢ KpaeBbiM yrioMm (ypaBHeHue Jlrompe-FOnra).
JInodunpueie U MUOPOOHBIE MOBEPXHOCTU. METOJBI OMpeNeeHNs] KpaeBbIX YIioB. BiusHue
NOBEPXHOCTHO-aKTUBHBIX BemiectB (IIAB) Ha cmaumBanue. PacTexkaHue >KUAKOCTEH.
Koadpounuent pacrexkanuss no 'apkuncy. Dddext Mapanronun. MexdazHoe HaTsKeHHE Ha
IPaHULIE MEX]y B3aUMHO-HACBIILIEHHBIMU XHUJAKOCTSAMHU U MpaBuio AHTOHOBa. lIpakTnueckoe
3Ha4YeHHE are3u, CMaulBaHUs U pacTeKaHUsI.

JMcriepcHOCTh M TepMOJAMHAMHUYecKue cBoicTBa Ten. [IpaBuno ¢a3 I'mbGbca wu
JUCIIEPCHOCTb. BiHsiHME KpUBU3HBI NMOBEPXHOCTH HA BHYTPEHHEE JaBiieHUE Tell (ypaBHEHUE
Jlarnaca). [ToBepxHocTHas sHEprus 1 paBHOBecHbIe hopmbl Tel. [Ipunimn ['u60ca-Kropu. 3akon
Bynbega. Kanwuisipaslie siBinenus (ypaBHeHue JKropeHa), X pojib B IPUPOAE U TEXHOJOTHH.
MeTtonpl omnpeneneHnus IOBEPXHOCTHOTO HATSKEHHUS. 3aBUCUMOCTb TEPMOAMHAMMUYECKOMN
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PEaKIMOHHON CIIOCOOHOCTH OT AMCIiepcHOCTH. YpaBHeHue KenbBuHa. Biusianue aucnepcHocTH
Ha PACTBOPUMOCTb, KOHCTAHTY PaBHOBECHS XMMHYECKOH peakiuu, TemmnepaTrypy (a3oBoro
nepexo/a.

IlonyyeHue AucnepcHBIX cUCTeM. MeTonbl TucneprupoBaHus. YpaBHeHue PeOunpaepa
JUTst pabOTHI TUCTIEPTUPOBaHUs. AJICOPOIIMOHHOE MOHIKEeHNE podHoCcTH (3 dekT Pedbunnepa).
['omoreHHass u rereporeHHas KoHJeHcauus. MeractabmibHoe cocTtosiHMe. DHeprusi ['m66ca
00pa3oBaHus 3apobIia HOBOH (ha3bl, KPUTHUECKUH paauyc 3apoaplia. J[Be craaun o6pa3oBaHus
HOBOM (ha3pl. CBA3b KHMHETHKM OOpa30BaHMsl HOBOM (ha3bl C NeEpechIlleHHeM. YIpaBieHUE
JUCIIEPCHOCTBIO NP I'OMOTE€HHOM KOoHAeHcauuu. [Ipumepbl MmosiydeHus AHUCIEPCHBIX CUCTEM
MeToAaMU (GU3NYECKON U XMMUYECKON KOHJICHCALUH.

Paznen 3. Ancopbunonnsie paBoBecus. Knaccudukanus MexaHu3MOB aicoponuu
(pusmueckas agcopOIHs, XeMOcOpOIIUsS U HOHOOOMeHHas ancopOnus). [Tpupoaa
a71copOIMOHHBIX crl. OCOOEHHOCTH COCTaBISIOMUX cvil Ban-nep-Baanbca (OpreHTaIMOHHBIX,
MHAYKLMOHHBIX U AUCIEPCUOHHBIX) IPU aAcOpOLMU. Y paBHEHUE AJIs IOTCHIMAIBHOM SHEprun
B3aMMOJIEHCTBUS aToMa (MOJIEKYJIbI) C IOBEPXHOCTHIO TEJA.

Azcop61ys Ta30B W NapoB Ha OJIHOPOJHOM MOBEpXHOCTU. 3akoH ['eHpu. YpaBHeHue
M30TEpPMbl MOHOMOJIEKYJISIpHOM ajcopouuu JleHrmiopa u ero ananus. OnpezneneHue KOHCTAHT
3TOro ypaBHeHUs (JiuHeiHas ¢opma ypaBHeHus Jlenrmiopa). YpaBuenue @peitnnnuxa. Teopus
MOJIMMOJIEKYJISIpHOU ancopoumu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHHEe HM30TEpMBbI
ajgcopbuuu, ero ananus. JIuneitnas popma ypasuenust BOT u pacuer ero koncrant. Onpenenenue
yaelIbHOU oBepXxHOocTH MeTooM bOT.

AzcopO11ust ra30B U apoB Ha NOPUCTHIX Marepuanax. KonuyecTBeHHbIE XapaKTePUCTUKU
HNOPUCTBIX MaTtepuasnoB. llopuctsle Tena KOpPIYCKYJISPHOW, KPHUCTAUIMYECKOM M TIyOuaToi
CTPYKTYpbI, MeTO/bI UX noiydeHus. Kinaccudukauus nop no J[yOMHMHY U ee B3aUMOCBS3b C
TEOPHSIMU aJICOPOITHH.

Teopus kanwisspHOM KoOHJeHcanuuu. KanwuisipHO-KOHIEHCAMOHHBIM TI'UCTEpPE3HC.
Pacuer unTterpanbHoi u AuQdepeHnnanbHON KpUBBIX pacipesiesieHuss 00bema op 1o pa3Mepam.

OcobeHHocTH afcopOIMKM Ha MHKPONOPUCTHIX Marepuanax. [loTeHiuanpHas Teopus
[Tonmstau.  ACOpOLMOHHBIN  TOTEHIMAN.  XapaKTepUCTHUYEeCKas  KpuBas  ajcopOIuu.
TemmneparypHast ”HBapUaHTHOCTb U apPUHHOCTh XapaKTEPUCTHUECKUX KpUBBIX. OO0OIIEHHOE
ypaBHeHHe Teopuu JlyOMHMHA OOBEMHOrO 3allOJIHEHUS MHUKPOIIOp, YacTHBIE CIydyau 3TOTO
ypaBHeHMs (ypaBHeHue JlyOuHuHa-PanymikeBuya). AacopOiusi ra3oB U NMapoB B XMMHUYECKOH
TEXHOJIOTHH.

AzcopO1ysi TOBEpXHOCTHO-aKTUBHBIX BellecTB. BnusHue crpoenus monekyn [IAB Ha
MOBEPXHOCTHYIO aKTUBHOCTb, npaBwio /[lrokino-Tpaybe. 3aBUCUMOCTh MOBEPXHOCTHOI'O
HATSDKEHUsI OT COCTaBa pacTBOpa MpH CcOONMIOAeHUM 3aKkoHa ['eHpu u ypaBHeHus JleHrmropa.
VpaBuenue IIumkoBckoro. YpaBHEHHS  COCTOSHHSL — T'a3000pa3HbIX  MMOBEPXHOCTHBIX
(acOpOIMOHHBIX) TUIEHOK. THMBI MOBEPXHOCTHBIX IMJIEHOK U OMpPENEIeHUE UX XapaKTEePHUCTHUK.
Becwr Jlenrmiopa. @akTopsl, ONpeAessIomnue arperaTHOE COCTOSHUE aJCOPOIIMOHHBIX TJICHOK.
Omnpenenenue cTpoeHus acopOIMOHHOrO oSl ¥ pa3MepoB Mosiekyn [TAB.

Paspen 4. DnekTpruyecKue sIBICHNS Ha TOBEPXHOCTH

JBoitHoit snextpudeckuit cimoit (J1DC), mexanuszmel oopazoanus J[IC. CooTHomEHUs
MEXy NIEKTPUYECKUM MTOTEHLIMAJIOM U TIOBEPXHOCTHBIM HaTsDKEHUEM (ypaBHEHMs JIunnmana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeesneHne napamerpos J[I3C nmo 3TUM KpUBBIM.

O6mwme npexacraBienus o Teopusix crpoenust A9C. Teopus ['yu — Uenmena. YpaBHeHue
[Tyaccona-bonbsimana s nuddysnoit yactu JI9C u ero pemenue. TonmuHa quddy3HOro cios
U BIMSHUE HA HEe PazIHuHBIX (akTopoB. J[BOHHOMN anexTpuyeckuii cioit mo teopun LlTepHa,
nepe3apsiaka nmosepxHoctu. [Ipumepsr oopazoanust JIIC. Mumenisl u Ux CTpoeHHUE.

Yerblpe BUAA 3JIEKTPOKMHETHMUECKUX SIBJICHUH. DJIEKTPOKMHETUYECKUI IMOTEHLHAT U
BIMSIHUE Ha HEro pa3iuuyHbIX (akTopoB. YpaBHeHHe [enbMmronsua-CMoOIyxXxOBCKOrO Jis
CKOpPOCTH TIepeHoca MpH IEKTpoocMoce U aekTpodopese. DP(PeKTrl, HE YIUTHIBAEMbIE ITHM
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ypaBHEHHEM  (IIOBEPXHOCTHas  MPOBOJMMOCTb,  IJNEKTPO(YOPETHUECKOE  TOPMONKEHHE,
penakcanMoHHbIN 3¢ dekr). [IpakTrueckoe UCIoIb30BaHUE FNEKTPOKMHETHUECKUX SBICHUN.

Pasnen 5. Kunernueckue cBOWCTBA IUCIIEPCHBIX CUCTEM

OCHOBBI CEIUMEHTALlMOHHOIO aHain3a. CBs3b CKOPOCTU OCAXKACHUS 4YacTUL[ C HUX
pasmepoM.  YcnoBust  cobmoneHuss 3akoHa  Crokca.  CeIMMEHTAllMOHHBIA  aHaJW3
noiauaucnepcHsix cucreM. Kpuas cenumenranuu. KpuBble pacnpeneneHus 4YacTull I10
panuycam. DKCIEPUMEHTAIbHbIE METOBI B CEIMMEHTALIMOHHOM aHAJIN3E.

MonekyasipHO-KMHETHYECKass INpupoaa OpoyHOBCKOro jBuxkeHHsd. CBA3b Mexay
CPEIHEKBAIPATUYHBIM CIBUTOM dacTUll W Koddduumentom nupoy3un (3akoH DiHIITEHHA-
CMOJTyXOBCKOT0). DKCIEpUMEHTalbHasi MPOBEpPKAa 3akoHa ODWHIITEeHHA-CMOIYyXOBCKOTO.
CrnencTBus U3 TEOPUH OPOYHOBCKOTO IBUKCHHUS.

CeaumMeHTallMOHHO-1U(D(y3HOHHOE paBHOBECHE, TMIICOMETPUYECKHH 3aKOH.
CenuMeHTallMOHHAS YCTOMUMBOCTD IUCIIEPCHBIX CUCTEM.

Paznien 6. ArperatuBHas yCTOWYMBOCTb M KOAryJISIUS IUCIEPCHBIX CUCTEM

OOmue BOMpPOCH yCTOMYMBOCTM AMCIEpPCHBIX cucreM. CeauMeHTaluoOHHas WU
arperaTMBHas yCTOWYMBOCTH cucTeM. JInodunabHble u 1Mo(oOHbBIE CUCTEMBI: CAMOIIPOU3BOIBHOE
o0pa3oBaHUe OJHUX U HEOOXOAMMOCTD cTabmIu3au Apyrux. Kpurepuii muopuiabHOCTH cucTeM
no Pebunaepy-Lllykuny.

JInopwieHeie aucniepcHbie cucTeMbl. Kraccudukanus u  o0mias XapakTepuCTHKA
IIOBEPXHOCTHO-aKTUBHBIX BEILECTB. TepMOJAMHAMHMKA M MEXaHM3M MMIEI000pa30BaHMUs.
Crpoenune munenn I[TAB. Comobminzanns. OcHOBHbIE (DaKTOPBI, BIMSIOININE Ha KPUTHUYECKYIO
KOHIIEHTpanuto Mutesiooopazoanus (KKM). Mertoas onpeaenennss KKM. [Ipumenenue [TAB.

JInopoOHbIe nucnepcHble cUCTeMBbl. DaKTOPBl YCTOHYMBOCTH JIMOPOOHBIX CHCTEM.
bricTpas u memyienHas koarynsauusa. Kuneruka koarymsimuu o CmomnyxosckoMy. OmnpeneneHue
CKOPOCTH U BPEMEHH MOJOBUHHOM KOAryJsiuy. 3aBUCUMOCTh YUCIIa YaCTUIL pPa3HOTO OPSAAKA OT
BpPEMEHH.

OcHoBHble TIONOXKeHUs Teopuu J[epsruna, Jlanmay, ®epses, Osepbeka (JJIDO).
PacknuHuBaromee JaBiIeHUME M €r0  COCTaBJSIONIME. ODHEPIUs  AIEKTPOCTATUYECKOTO
OTTAJKWBAHUSA TPU B3aUMOJAECWUCTBUU CJIa003apsyKEHHBIX MOBepXHOCTeW. Cuilbl M DHEpPrus
nputskeHus.  OOmiee ypaBHEHUE JUIsI SHEPrMM B3aWMOJICHCTBHS JMCIEPCHBIX YAaCTHIL.
[ToTeHuanbHble KPUBBIE B3aUMOJECHCTBUS 4YaCTUI[ B MOHOCTAOWMIM3UPOBAHHBIX JMCIIEPCHBIX
cucremax. lloTeHnManbHBIM Oapbep MW €ro 3aBUCUMOCTb OT TOJIIMHBI AU(Py3HOro CiIos.
Koarymsiuust B mepBoM U BTOpOM MHMHMMyMax. HelTpain3anMoHHass M KOHLIEHTpAallMOHHAs
koarynsaus. Ilopor Obictpoit koarymsuuu. [IpaBuno Ilynbue-I'apau. 3axon [lepsaruna.
Crabunuszanus AUCIEPCHBIX CUCTEM BBICOKOMOJIEKYNIsipHbIME coequHeHusmMu (BMC) u TTAB.
MeToapl OYMCTKM TPOMBIIIJIEHHBIX M OBITOBBIX CTOKOB, OCHOBAHHbIE Ha HW3MEHEHUH
arperaTuBHOM M CEAUMEHTAIIMOHHOW YCTONYMBOCTH AUCIIEPCHBIX CUCTEM.

Paznen 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKUE CBOWCTBA AUCIIEPCHBIX
CUCTEM

Tunel  cTpykTyp, OOpa3ylomMXCcsi B arperaTUBHO-YCTOWYMBBIX W arperaTuBHO-
HEYCTOWYMBBIX JUCHEPCHBIX cuctemMax. KHUIAKOKPUCTAIIMYECKOE COCTOSTHUE arperaTuBHO-
YCTOMYUBBIX JUCIEPCHBIX CUCTEM.

Bo3HuKHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOMUYMBBHIX (THO(OOHBIX)
JIUCTIEPCHBIX CHUCTEMax. B3anMOCBSA3b MEXIY BUIOM MOTEHIMAIBHON KPUBOW B3aUMOJEHCTBUS
yactul] (o Teopuu JJIPO) u TMIoM BO3HUKAIOMUX CTPYKTYp. KoarynsiroHHO-TUKCOTPOIIHbIE
U KOHAEHCAlMOHHO-KPUCTAJUITM3AIMOHHBIE CTPYKTYpbl. [lepexon ogHuX CTPYKTyp B ApYrue.
Teopus cTpykTypoodpazoBanus (pu3MKo-XUMHUYecKasi MEXaHUKa) KaK OCHOBA MOJTYICHUS HOBBIX
MaTepHaIoB.

Peonornueckuii mMeTon wuccienoBaHUS AUCHEPCHBIX cucTeM. OCHOBHBIE TOHSTUS U
WJICalIbHbIE 3aKOHBI peoJoruv. MoJenupoBaHUEe PEOJIOTUYECKUX CBOMCTB Tel. Mojeinb
Makcseima, moaens KenbBuna-®oilirra, moaeias bunrama.
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Knaccudukanus AUCIIEPCHBIX CHCTEM IO CTPYKTYPHO-MEXaHHYECKHM CBOWCTBaM.
HproTOHOBCKHME U HEHBIOTOHOBCKHE KHUAKOCTH. [IceBaomnacTiuueckue U TuIaTaHTHBIE KUIKOCTH
U TBepaooOpa3Hbie Tena. BS3KOCTh KHIKHX arperaTMBHO YCTOWYHMBBIX JUCTICPCHBIX CHCTEM.
VpaBuenus OuHmreitHa, Illraynunrepa, Mapka-Kyna-XayBunka. Peosiornueckue cBoiCTBa
CTPYKTYPUPOBAHHBIX KUJIKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CHCTEM.

8. 3axiutouenue. [IoBepXHOCTHBIE BJICHUS U JUCIIEPCHBIE CUCTEMBI B XMMHUYECKOM
texHosioruu. KoymonaHas XuMus 1 OXpaHa OKpYKarOIIEH Cpebl

4 O0bem yueOHOH TUCHHMIINHBI

. O0beM TMCUMILTHHBI

Buna yueOHoii padoThl 3E AKaL 1. Actp. .
Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 5 180 135
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 1,79 64,4 48,3
Jlekuun 0,89 32 24
JlaboparopHsie paboTsl (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
KoHnTakTHas camocTosTeNbHas paboTa - -
CaMocTosTeIbHOE H3YUCHUE PA3ICIIOB TUCIUILTHHBI 2,22 80 60
(moaroToBKa K J1a00paTOpHBIM padoTam)
Bujx koHTpOJIS:
IK3aMeH 1,0 36 27
KonrtakTHas paboTa — MpPOMEKYTOUHAS aTTECTAIHS 10 0,4 0,3
IToaroToBKa K K3aMeHY. : 35,6 26,7
Buj MTOrOBOr0 KOHTPOJISI: IK3aMeH

AHHOTaNuA padoyeil MPOorpaMMbl JUCHUINJIMHBI
«MaTeMaTHKA»

1 Heap aucuumimHbl - GOPMUPOBAHHUE Y CTYJACHTOB CHUCTEMbI OCHOBHBIX MOHSATHH,
UCIIOJIb3YEMBIX ISl TMOCTPOCHUS BaKHEHUIIMX MaTeMaTUYeCKUX MOJENIeH U MaTeMaTHUYeCKHUX
METOJIOB JIJIsl ONIMCAHUS PA3JINYHBIX XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4al0MIMIACH 10JI2KeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U WHIMKATOPAMH MX JOCTHKCHHS:

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

Buame:

- OCHOBBI
YpaBHEHUN;

- MaTeMaTUYECKUE TEOPUH U METOJIbI, JIeXKAIIHEe B OCHOBE MOCTPOCHUSI MAaTEMAaTUYECKHUX
MOJCIICH;

- OCHOBBI IPUMEHEHUSI MAaTEMATUYECKUX MOJIENIEN U METO/IOB.

Ymemn:

- BBIOMpATh MAaTEMAaTUYECKHUE METOIbI, IPUTOIHBIC JUIS PEIICHUs KOHKPETHOW 3a/1auH;

- HCTIOJIb30BaTh MAaTEMATHICCKUE TTOHSATHS, METOABI U MOJCIIU JJIsl OTIMCAHUS Pa3TMIHbBIX
MPOIIECCOB;

- BBISIBJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, JIKAIINE B OCHOBE KOHKPETHBIX
MPOILIECCOB;

- HCTIOJIb30BaTh OCHOBHBIE METOJIbI CTATUCTHYECKON 00pabOTKH TaHHBIX;

- MPUMEHSTh MaTEMaTUYECKHE 3HAHUS HA MEXIUCIUIUIMHAPHOM YPOBHE.

Qg QepeHIMaIbHOr0 U UHTETPAIBHOTO UCUUCIIEHUS, TU(QepeHnanbHbIX
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Braoemy:

- OCHOBaMHM (pyH/ITaMEHTaJIbHbIX MAaTEMAaTHUECKUX TEOPUI U HABBIKAMH HCIOJIb30BAHUS
MaTeMaTUYECKOIo anmnapara;

- METOJIJaMH1 CTATUCTUYECKON 00pabOTKH MH(GOPMAITHH.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Beenenne. Ilpenmer u Meronsl MaremaTuku. OnHcaHue OCHOBHBIX pa3lielioB Kypca.
CrpyKTypa Kypca u mpaBujia peUTUHTOBOM CHCTEMBI.

Paznen 1. DuaemenTbl ajre0pbl. YuCIOBbIE MHOXKECTBA, KOMIUIEKCHBIE YHCIIA.
Onpenenurenu |l u Il mopsankoB. BekTopbl: OCHOBHBIE NOHSTHS, CKaJISIPHOE, BEKTOPHOE U
CMEIIAHHOE TMPOU3BEIECHUS BEKTOPOB. AHAIMTHYECKas TIEOMETpHs: IpsMas Ha IUIOCKOCTH,
kpuBble || mopsinka. Matpunel: qeiicTBUS HaJl MaTpULIAMU, IPUBEACHHUE K CTYIIEHYaTOMY BUY U
Buny [aycca. Panr marpunpsl. OOpatnas matpuna. Teopema Kponekepa-Kamemnmu. Pemenue
CUCTEM JIMHEWHBIX alreOpanueckux ypaBHeHui. CoOCTBEHHbIE Uncia U BeKTopbl. KBagpaTuunbie
(hOpMBL.

Paznen 2. ®yuknus oanHoii mnepemenHHoi. Ilpenes ¢ynxkunuu. HempepbIBHOCTH
¢pynxumnu. Oynxnus. CnocoOsl 3aaanus GyHKIMU. DneMeHTapHble GyHkuuu. [penen GyHkuu
B Touke. OngHocTopoHHUE mnpenenbl. IIpenensl Ha OeckoHEYHOCTH. beckoHeuHO Maible U
O6eckoHeuHo OosblIMe (PyHKIMM, UX CBOMCTBA M B3aUMOCBA3b. OCHOBHBIE TEOPEMBI O Ipeeax.
[lepBbiii W BTOpOH 3ameuarenbHble Mpenenbl. HempepblBHOCTH (QYHKIMM B TOYKE M Ha
npomexxytke. CBoiicTBa (pyHKIUI, HEMPEPhIBHBIX Ha OTpe3Kax. Touku pa3pbiBa GYHKIMU U UX
KJIaCCH(PUKAITHS.

Paznen 3. [AuddepeHumanbHoe wucyucjieHue (yHKOMH OJHON IepeMeHHOM.
[TpousBonHas GyHKINH, €€ TEOMETPHUSCKUI 1 MEXaHUYECKHI CMBICI. Y PaBHEHUS KacaTelbHOM
u HopMmanu. IlpaBuna  guddepenuupoBanuss. Tabmuma  OCHOBHBIX — NPOU3BOIHBIX.
HuddepenurpyeMocTs (QYHKIHMM: OINpeNeiIeHHe, TEOpPEeMbl O CBS3M HENPEPHIBHOCTH U
T depeHIpyeMocTH (PYHKIIMU U C CYIIECTBOBaHHUEM MTPOU3BOAHON. Juddepennman pyHkuuu:
omnpezaeneHue, cpoicTBa. [IpousBoanHas  cioxHOM  (QyHKUMH. OCHOBHBIE  TEOPEMBI
muddepennmanbHoro ucuucnenus: Pomns, Jlarpanxka, Komm. IpaBuno Jlonurans (packpbitue
HeomnpezaeneHHocTel). [Ipou3BoaHble  BBICIIMX  MOPSAKOB. MOHOTOHHOCTh  (YHKIUH:
ofpesieNieHne, HeOOXOIUMbIE M JJOCTAaTOYHbIE YCIOBHUS. DKCTpeMyM (YHKIHU: ONpe/esIeHuE,
HEOOXOUMBIE U JIOCTaTOYHbIE YCIOBUA. BBIMYKIIOCTh, BOTHYTOCTh U TOYKHM Iepernda rpaduka
GyHKLIUU: onpeneNneHus, He0OX0IUMbIE U JOCTaTOYHBIE YCIIOBHUS X cyllecTBoBaHMs. OOmias
CXeMa UCCIe0BaHus (PYHKIMM, TOCTPOCHHE UX IPpaUKOB.

Pazgen 4. UnterpajbHoe ucumnciaeHne PyHKIMU 0HOI nepemeHHo. [lepBooOpazHas
¢ynkuus. HeonpeneneHHbIi HHTErpai u ero cBoicTBa. Tabauiia OCHOBHBIX HHTETpajioB. MeToabl
MHTETPUPOBAHUS: HETIOCPEICTBEHHOE MHTETPUPOBAHKME, METO/ MOJCTAHOBKH, HHTETPUPOBAHUE
0 YacTsAM, HWHTETPUPOBAHME PAIMOHAIBHBIX JpOoOei, HWHTErpUPOBAHME HEKOTOPBIX
UPpPALlMOHATBHBIX M  TpUTOHOMeTpuYeckux (yHKuui. OnpeneneHHbll HMHTErpang, ero
TEOMETPUUYECKHUN CMBICH, €ro cBoicTBa. Teopema o cpeaHem 3HaueHuu. @opmyna HeroToHa-
JleitOHuIa. 3aMeHa NEpeMEHHOM M WHTETPUPOBAHUE IO YacTSIM B OINpPEIEICHHOM HHTETrpale.
Brruncnenue miuomnaneit miockux GUryp 1 00beMoB TeJ BpalleHus C IOMOIIbIO ONPEIeIEHHOTO
uHTerpana. HecoOcTBeHHbIE MHTETpAJIbI: ONPEIEIeHHsI, CBOICTBA, METO/Ibl BBIYUCIICHUS.

Paspen S. JuddepennuanbHoe ucyuciaenne (pyHKUHA HECKOJBKHX IEepeMEHHbIX.
OyHKIMK JABYX M 0ojiee NEpeMEHHBIX: OIpeleneHne, o00JIacTb ompeaeneHus, o0JacTb
CYILIECTBOBAaHMsI, F€OMETpUYECKasi MHTEPIPETALNS, JUHUM YPOBHS, U IOBEPXHOCTU YpPOBHS.
[Ipenen ¢pynkunu B Touke. YacTHhIE MTPOU3BOHbBIE (HA MpUMepe GYHKIUU JIBYX NEPEMEHHBIX).
HuddepenuupyeMocTs  (QYHKIMU:  OOpeNeNeHHue, CBA3b  AUPPEpPEHIUPYEMOCTH  C
HENPEPBIBHOCTBI0O M C CYIIECTBOBAHMEM 4YaCTHBIX IPOM3BOAHBIX. JlOCTaTOYHBIE YCIOBHS
muddepenmpyemoctd  GyHkuuu. JuddepeHuupyeMocTs  CIOXKHOW — (QYHKIMH, TIOJNHAs
npou3BogHas. [uddepenuman GyHKIMM ABYX TMEPEMEHHBIX, €r0 WHBAPUAHTHOCTD.
HuddepenuupoBanue (GyHKIMM OIHOW M JBYX IEPEMEHHBIX, 33JaHHOW HesBHO. YacTHbIE
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NpON3BOJHBIE M JU(epeHIranbl BEICIIMX TMOPAIKOB. TeopemMa O paBeHCTBE CMELIAHHBIX
OPOU3BOAHBIX (11 (YHKIMHM JIBYX TII€PEMEHHBIX). AHAIMTUYECKUN NPU3HAK IOJIHOTO
muddepennmana. [IponszBoaHas mo HapaBICHUIO: ONpeeneHue, GopMyia A ee BHIYUCICHUS.
I'paguienT u ero cBoiicTBa. OKCTpeMyMbl (YHKIUU JBYX [EPEMEHHBIX: OINPEIEICHHUS,
HEO0OXOUMOE M JIOCTATOYHOE YCJIOBHUS CYILIECTBOBAHUS SKCTPEMYMA. Y CIOBHBIM 3KCTPEMYyM:
orpeziesieHue, METOAbl HAaXOXKICHHUSI TOYEK YCIOBHOTO 3KCTpeMyMma (IPSMOM METOA M METOJ
mHOXxwuTenen Jlarpanxka). Hanbomnpinee 1 HanMeHbIee 3Ha4eHUs] PYHKIUH JIBYX NIEPEMEHHBIX B
3aMKHYTOM 00JIaCTH.

Pa3nea 6. KpaTnble mHTerpaJsbl. /[BoiiHON MHTErpal: ONpeesieHue, TeOMETPUUECKU
CMBICII, CBOMCTBa. Teopema 0 cpeHEM 3HAYEHUH JBOMHOTO MHTErpaia. Beruucienne 1BOMHOTO
WHTErpajla B IEKapTOBOM CHCTEME KOOpAMHAT. BhIUKMCIIEHHE TBOMHOIO MHTETpasia B IOJIAPHON
cucreme koopauHat. HMuterpan Oiinepa - Ilyaccona. IlpunokeHus JBOMHOrO HHTErpaja:
BBIUUCIICHHE IUIOMIAMM IUIOCKOW 00Jactu, o0beMa WIMHAPUYECKOTO Teja, IIIONIa i
MOBEPXHOCTH, MAaCChl IUIACTMHKU C 3aJlaHHOM IJIOTHOCTBIO, KOOPJAMHAT LEHTpa TSIKECTH
iacTUHKU. TpoiHOM uHTerpan: ompeneneHue, (U3MYECKU U TeOMETPUYECKHH CMBbICIH,
CBOMCTBA, TeOpeMa O CpEJHEM 3HAYEHUM TPOMHOro HUHTerpaga. BpluncieHue TpoitHOro
MHTETpaja B JEKapTOBOM CHCTEME KOOPIUHAT, B IIMIIMHAPUIECKUX U CHEePUUECKIX KOOPIMHATAX.
[TpunoskeHus TPOMHOTO MHTETpalia: BEIYMCICHIE 00beMa, MacChl Tella ¢ 3aJaHHOM IIOTHOCTBIO,
KOOPJIMHAT LEHTPA TSKECTH TeIa.

Paznen 7. KpuBosiuHeiiHble M TOBEPXHOCTHBbIE HHTErpajbl. KpuBOJUHEHHBIN
UHTETpaJl 10 KOOpAMHATaM: OIpeJeleHue, (QU3NYECKUH CMBbICI, CBOMCTBA. Bbruncienue
KpUBOJIMHEHHOTrO wuHTerpana. Dopmyna [uisi BbUKCICHUS pabOThl MpU  TEepeMeleHUN
MaTepUaJIbHOM TOYKM B CHJIOBOM IIOJI€ BIOJIb HeKoTOoporo nyru. ®opmyna ['puHa s
BBIUMCJICHWS] KPUBOJIMHEWHOTO MHTErpajga II0 3aMKHYTOMy KOHTypy. HesaBucumocts
KPUBOJINHEHHOTO MHTErpajia OT MyTH MHTETPUPOBAHUS: HEOOXOAMMOE U JIOCTATOYHOE YCIOBUE
HE3aBUCUMOCTH, KpUTEpui HezaBUCcUMOCTH. [loTeHManbHOe mose, moTeHIuaabHas GyHKIUS U
ee BBbIYUCIIEHHE. BpluncieHHe KpUBOJIMHEHHOTO WHTErpajga, HE 3aBHCSIIEro OT IYyTH
uHTerprupoBanus. [loBepXHOCTHBIN HHTErpall: onpeaesieHne, GU3NIECKUN CMbICI, BHIYHUCIEHHUE B
JeKapToBO# cucteme koopauHatr. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.

Pazgen 8. luddepenunaibuble ypaBHeHHs nepBoro nopsaka. Juddepennuanbabie
YPAaBHEHUS: OIPEACIICHHE, NMOPSNIOK, PEUICHUE, TEOpeMa CYIIECTBOBAaHUSA W E€IUHCTBEHHOCTH
pewenus. 3agaua Komm. luddepennunanbupie ypaBHEHHS ¢ pa3JeNsOUIMMUACA TEPEMEHHBIMU.
OpnHopoHbIE ypaBHEHHUS |-T0 mopsiaka: onpeaeneHue U MeTo pelieHus. JInHeiinble ypaBHEHUS
|-ro mopszka: onpezneneHue U METOA pelieHus. YpaBHeHUsI bepHymmu: onpeneneHue U MeTos
pewenus. [luddepeHnmanbable ypaBHEHUS B MOJIHBIX AuddepeHnnanax: onpeaeieHue 1 MeTox
pemieHus. VHTErpupyroumii MHOKUTENb: ONpeeeHNe, CBEACHHE K YPaBHEHUIO B TMOJIHBIX
muddepeHImanax ¢ MOMOIIbI0 HHTETPUPYIOIIETO MHOXKHUTEIIS.

Paznen 9. Iuddepennuaibabie ypaBHeHust BToporo nopsiaka. lubdepennuansubie
YpPaBHEHHA  BTOpPOro  MOpsAKa, JIONYCKAIOIIME  IOHM)KEHHE  mopanka.  JIuHelinble
muddepeHIManbHbIe ypaBHEHHUS BTOPOTO MOPsIJIKA: ONpeAeIeHIE, OJHOPOIHbIE U HEOITHOPOAHbBIE
nuHelHbIe ypaBHeHUs. CBoiicTBa pemieHuit. JInneiiHas He3aBUCUMOCTh QyHKIMI. Onpenenurens
Bponckoro u ero cBoiictBa. Teopembl 0 CTpYKType OOIINX pelIeHH JIMHEHHBIX OAHOPOIHBIX U
JUHEWHBIX ~ HEOJHOPOAHBIX  JIudQepeHIHaTbHbIX  ypaBHEHUH  BTOPOro  MOpsIKA.
dyHIaMEHTAIbHAsT CUCTEMa peIIeHUuH JUHEHHOTO OAHOpPOAHOTO Ju(depeHITnaTLHOTO
ypaBHEHHsI BTOporo nopsjaka. JInneitnsie ogHopoHbIe nuddhepeHnaibHble YpaBHEHUS! BTOPOTO
MOpSAJKa C MOCTOSHHBIMH KO3(QUIMEHTaMU: METoA Jiiiepa A pelIeHUs 3TUX ypaBHEHHIl.
JluneliHble HEOAHOPOAHBIE MU(PEepeHINATbHbIC YPABHEHUSI BTOPOTO MOPsIIKA ¢ MOCTOSHHBIMU
Kod(puImeHTaMu: MeTO MOA00pa YAaCTHOTO PEIICHHS 3TOT0 YpaBHEHHUS C MPABOM YaCThIO
CHEIUAJIBHOTO BUJAa M METOJ Bapualud IPOU3BOJIBHBIX TOCTOSIHHBIX. JIMHENHbIE
muddepeHIManbHbIe YpaBHEHHsI N-TO TMOpsiKa: CBOMCTBA pEUICHHM, TEOPEMbl O CTPYKTYpe
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o0ImIero pemeHus. AJrOpUTM MOCTPOCHUS OOILIETO pelIeHus JIUHEHHOTo AudQepeHIInaIbHOTo
ypaBHEHMsI N-Io NOpsi/IKa C MOCTOSHHBIMU KO3 UIIEHTAMH.

Paznen 10. Cucremsl nuddepeHinajibHbIX YPABHEHH. Cucrembl  JIMHEHHBIX
T epeHIraIbHbIX YPAaBHEHUH NIEPBOT0O MOPSIKA, PEIICHHEe METOA0M UCKIroUeHus. CucTeMbl
JTUHEHHBIX AU epeHInaIbHBIX YPAaBHEHUH EPBOTO TOPSIIKA, METO ] BapUaIlH IPOU3BOIBHBIX
NOCTOSIHHBIX. CUCTEMBI JIMHEHHBIX OJHOPOIHBIX YPABHEHHMM NEPBOrO MOPSAKA C IIOCTOSHHBIMHU
kodpduumentamu, meron Dinepa. CuCTeMbl TUHEHHBIX HEOAHOPOAHBIX IU((hEpeHIINATBHBIX
YPaBHEHMH C MOCTOSSHHBIMU KO3 GHUIIMEHTAMH.

Paznen 11. YuciaoBble n QyHKHUOHAIbHBbIE PsAAbl. UHCIIOBBIE psAIbl: OCHOBHBIE
HOHATHS, CXOIUMOCTb psfa. Heo6xoauMmelil npusHak cxoaumMocTy paga. CBOWCTBA CXOMALIMXCS
psanoB. JlocTaToyHble NPU3HAKU CXOAMMOCTH 3HAKOIOJOKUTEJIBHBIX PSIIOB: HMHTETPAJIbHBIN
npu3Hak Komm; nmpusHaku cpaBHEHUsS psnoB; npusHak [lamamOepa; paaukanbHbI NpU3HAK
Kommu. Psasr Jlupuxne. 3HakodepenyloIIHMiics pslx: ompenencHue, mnpuszHak JleiOnuna.
AOGcConoTHas U YCIIOBHAsl CXOJMMOCTh 3HAKONEPEMEHHBIX pAAoB. DYHKIHMOHAJIBHBIC PSJIBL.
CreneHHble psibl: onpezeneHue, Teopema Adens, HHTepBal CXOAUMOCTH, PaIUyC CXOAUMOCTH.
CaolicTBa cTenieHHbIX psAnoB. Panel Teinopa n MakiopeHna: onpeneneHue, yciaoBUsl CXOAUMOCTH

psna Teiopa k ucxomuou ¢yHkimu. Jlemma "an:O s VX € R. JloctatouHble yCIIOBHS
n!

n—owo

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

Pasnoxxenune Qynkumii B psg Teiiopa ¢ MOMOIIBIO OCHOBHBIX paszioxkeHuid. [IpumeneHue
CTETIEHHBIX PS/IOB: MPUOIMKEHHBIE BEIYMCICHUS, TPHOIMKEHHOE pemeHne auddepeHnnanbHbIx
YpPaBHEHUU.

Paznen 12. Teopuss BepositHocTeil. CiyuyaiiHble BeJMYHMHbI M HX 3aKOHbI
pacnpenenenusi. [Ilpeamer Teopun BeposiTHocTel. CirydaiiHble coObITHs. [IpoTHBOMOIOXKHBIE
coObiTust. HezaBucumsle coObiTus. OTHOCHUTENBHAS YacToTa. Kiaccuueckoe U reoMeTpuyecKoe
ONpPECIICHUE BEPOSITHOCTU. OJIEMEHTapHAas TEOpHUs BEPOATHOCTEW. MeTonbl BBIYMCICHUS
BeposaTHOocTe. [IpocTpancTBo aneMeHTapHbix coObiTHil. Kitaccuueckoe —ompezeneHue
BEPOSTHOCTH. Anre6pa COOBITHIA: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHI, MPOTUBOMOI0KHBIX
COOBITHI, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yloIMX MOJHYI TpYIILy.
AKCHOMaTH4ECKOE ONPENEICHNE BEPOSITHOCTH. CTaTHCTHUYECKOE OINpPEACICHUE BEPOSTHOCTH.
VYcnoBHasg BeposATHOCTh. TeopeMbl 0 BEPOATHOCTH IPOU3BENECHUS 3aBUCHUMBIX U HE3aBUCUMBIX
cobbiTuil. IlonHas BeposTHOCTh. [loBTOpHBIE HcnbiTanus. Popmyna beprnymmu. JlokanbHas u
MHTErpanbHas Teopembl Myaspa-Jlamnaca. @opmyna [lyaccona.

[lonsaTtue ciny4aiiHON BENWYMHBI. J[MCKpETHBIE U HEMPEPBIBHBIE CIy4yailHbIE BEIWYUHBI.
3aKoH pacrnipeiefieHus ciydyailHoW BenuuuHbl. DYHKIMS paclpe/esieHus, ee CBOMCTBa, rpaduk.
[TnoTHOCTH pacripesieieHus] HENPEepbhIBHOM CiIydallHOW BEJWYMHBI (IUIOTHOCTH BEPOSITHOCTH).
@opmyna g BEPOATHOCTU IMONAJNAHUS HENPEPBIBHOW CIy4allHONW BEJIMYMHBI B JAHHBIN
UHTEpBAJI, BBIPAKEHHBIH 4Yepe3 IMIOTHOCTh BEPOSTHOCTH, T€OMETPUUYECKUNA CMBICT (OPMYIIBI.
brHOMManeHOE pacnpenenceHue, pacnpenencHue I[lyaccoHa, paBHOMEpPHOE paclpeneiIcHue,
HOPMAJIBHOE PacIpeeIeHue, SIKCIIOHEHIIUAIbHOE PACIIPECIICHHE.

Pasnen 13. MaremaTrnuyeckas cratucTuka. [Ipeamer mareMaTM4ecKOMl CTAaTHCTHKHU.
OcHOBHBIE 33/1a4l MaTEMaTHYECKOW CTaTUCTHKH. BpiOopounsii Meton. CraTHCTHYECKOE
onucanue. Boibopku. ['mcrorpamma u monuron uactor. Cratuctuyeckas (dMmupuyeckasi)
¢byHkuus pacnpeneneHus. BeiOopouHble XapaKTepUCTUKU U UX pactipenienenns. COCTOsATENbHBIE,
3¢ (deKTUBHBIE CMEIIEHHbIE M HECMEIEHHbIe OIeHKU napameTpoB. CTaTUCTHUYECKOE CpeHee,
CTaTHMCTUYECKAsl JUCIEPCHsI U CTATUCTUYECKOE CpeHEE KBaJpaTMUYHOE KAK TOUYEUYHBIE OLIEHKU
HEU3BECTHBIX: MATEMATHYECKOTO OXKUIAHUA, JUCIIEPCUH, CPETHErO KBAAPATUYHOTO OTKIOHEHHUS.
JloBepuTenbHbIE UHTEPBAJIBI U MHTEPBAIbHBIE OLEHKU. JlOBEpUTEIbHBIE OLIEHKH HEU3BECTHOMN
BEPOSITHOCTH 110 OOJIBIINM BBIOOpKaM. JloBepuTenbHAasI OLIEHKAa MaTEMAaTHYECKOT0 OXKUAHUS TIPU
HEU3BECTHOM nucnepcun. JloBepUTeNbHas OLIEHKA CPEOHET0 KBAAPaTUYHOI'O OTKJIOHEHUS.
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Tounblie BeIOOpOUHBIE pactipeaenenus: CTerojieHTa (t- pacnpenenenue), umepa-Cueaexopa (F-
IIpoBepka
MaremaTHuecKue METO bl MPOBEPKH CTATUCTHYECKUX TUIIOTE3. DIEMEHTHI TEOPUU KOPPEIISIIIHH.

pacnpeneneHue),

[Tupcona

4. O0beM y4eOHOM JUCHHUIJIMHBI

(x>-pacnipesienenue).

CTaTUCTHYCCKHUX

THUIIOTC3.

CemecTp
Bun yuedHoii paGoTsi Beero L 2 3 4
3K Axan. 3K Axka 3E Axan. 3E Axan. 3E | Akaa.u.
q. a.4. q. 9.
Oomas 3
TPYA0EeMKOCTh 18 648 5 180 5 180 5 180 108
AMCHHUILTHHBI
KounrakTHas padora
— ay/INTOPHbIE 756 | 272 2,66 96 | 1,78 64 1,78 64 1,34 48
3aHATHSA:
Jlexunn 3,56 | 128 1,33 48 | 0,89 32 0,89 32 0,45 16
lpaxTiieckue 4 | 144 | 133 | 48 |089| 32 |og9| 32 |08 %
3anartus (I13)
Camocroureannast | g1, | 304 | 234 | 84 | 222| 80 |222| so | 00| OO
pabora
KoHnTakTHas
CaMOCTOATENbHAS 0,6 0,4 - - 0,2
padora 8,44 2,34 2,22 2,22 1,66
CaMOoCTOSTEIIbHOE
M3y4YEHUE PA3IEIOB 303,4 83,6 80 80 59,8
JUCIHUITIINHBI
Buabl KoHTpOJIA:
DK3aMeH 2 72 - - 1 36 1 36 - -
KonrakTHas pabora —
MIPOMEKYTOUHAS 0,8 - - 0,4 0,4 - -
aTTecTanus 2 1 1
IToaroToBka K 71.2 i ) 35.6 35.6 i i
DK3aMEHY.
Bup wrorosoro 3auer cu IK3aMeH IK3aMeH 3auer
KOHTPOJIS: OLIEHKO
Cemectp
Bun yueOHoii padoTsl Beero 1 2 3 4
3E Actp. 3E Actp. | 3E AcTp. 3E Actp. | 3E | Actp.
Y. q. q. 9. 9.
Obwas Tpypoemkoers | g | 406 | 5 | 135 | 5 | 135 5 | 135 | 3 | 81
JAUCIHHUIIJIMHBI
Komraxrnan padora— | o oo | 2041 | 566 | 7195 | 178 | 4806 | 1,78 | 48,06 | 1,34 | 36,18
ay/INTOPHbIE 3aHATHUS: 2
Jlexuun 3,56 | 96,12 | 1,33 | 35,91 | 0,89 | 24,03 0,89 |24,03| 045 |12,15
(rll%’;)”“ec““e SAVITHA | 4| 108 | 1,33 | 3591 | 0,89 | 24,03 | 0,89 |24,03] 0,89 |24,03
CamoctosTennHas ga4 | 2218 | 234 | 6318 | 2,22 | 59,94 | 222 |59.94 | 1,66 | 44,82
pa6ora 8




71

KonTakTHas
CaMOCTOSTEIbLHAS
pabora

0,45

CaMoCTOSTEILHOE
U3y4YEHUE Pa3/eiioB
TUCILAIUINHEI

8,44

227,4

0,3

2,34
62,88

2,22
59,94

2,22
59,94

0,15

1,66
44,82

Buabl KOHTpOJIA:

DK3aMeH

54

1 27

1 27

KonrakthHass paborta —
IIPOMEXKYTOUHAs
aTTecTanus

0,6

IToaroroska K
9K3aMEHY.

53,4

0,3

26,7

0,3

26,7

Bua ntorosoro
KOHTPOJIAA:

3auyer ¢
OLICHKOM

DK3aMeH

IK3aMeH

3auer

AHHOTANUsA padoyei MPOrpaMMbl JUCHUILIMHBI

«Puznka»

1 Hesb AMcHMIUIMHBI — IPUOOpETEHNE 00YUarOIIMMHCS 3HAHUN IO OCHOBHBIM pa3jiesiam
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B JJPYTUX €CTECTBEHHOHAYYHbIX UCLUIUINHAX.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIIUIICS 10JIKEH:

Obnadamye cleayOMUMU KOMIIETCHIUAMU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3name:

- (u3nueckre OCHOBbI MEXAaHMKH, (PU3MKM KOJeOaHWW M BOJH, JJIEKTPUYECTBA U
MarHeTusMa, 3JIEKTPOAMHAMHUKHU, CTATUCTUYECKOH (U3MKH M TEpMOJMHAMHUKH, KBAHTOBOM

buzuky;

- cMmbichT (GyHIaMEHTANbHBIX (U3NYECKUX 3aKOHOB, MPUHIUIIOB U TOCTYIATOB; HUX
(GOpMYITUPOBKHU U TPAHUIIBI TPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (pU3MYECKHX sIBICHUN ¢ (yHIaMEHTAIbHBIMH MPUHIMIIAMUA H
3aKOHaMU (DU3UKH; OCHOBHBIE METO/IbI PEUICHHUS 3a/1a4 10 OMUCAHUIO (PU3HUUECKUX SIBJICHUH;

- MCTObI O6pa6OTKI/I PE3YyJIbTAaTOB (I)I/I3I/I‘ICCKOFO OKCIICPUMCHTA.

Ymems:

“-IIPUMCHATb TCOPCTUUCCKUC 3HAHUA U SKCICPUMCHTAJILHBIC METOJAbI UCCIICAOBAHNA TIPHU

penieHnu npodecCHoHaNBHBIX 3a/1a4;

-IPOBOJUTH paC‘-IéTBI, OCYHICCTBJIATH aHAJIM3 U HAa OCHOBC 3TOI'0 JCJIAaTh 000CHOBaHHEIE

BBIBOJIbI,

- QHAJIM3UPOBATH PE3yJbTAThl HAOIIOJCHUNA U SKCIIEPUMEHTOB C IPUMEHEHNEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKU;
- ONpeaessATh XapakTep (U3NYECKHUX IPOLECCOB MO KOMIUIEKCY 3KCIEPUMEHTAIbHOM
uH(pOpMalMy TPy MOMOIIH rpauKOB, TAOIUI U ypaBHEHHI;
- IPEACTaBIATh O0OPaOOTAHHYIO SKCIEPUMEHTAIBHYIO U TEOPETHUECKYI0O HHPOPMALIUIO B
YCTHOM M MHUCbMEHHOU (hopMe, B TOM 4YHCIIe ¢ UCIOJIB30BAHUEM COBPEMEHHBIX KOMITbIOTEPHBIX

TEXHOJIOTUH.
Braoems:

- HaBBIKAMU Pa0OTHI C IUPOKUM KPYToM (pr3ruecKux mpubOpoB U 000PyIOBaHHUS;

- HaBBIKaMU 00OCHOBAHHUSI CBOMX CYXKJICHUM U BHIOOpA METO/1a UCCIIEOBAHUS.
3 Kparkoe coaep:kanue M CHUILIHHBI.
Pa3zoen 1. Qusuueckue ocHO8bI MEXAHUKU.
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1.1. Ilpeamer ¢usuku. MeToapl (GHU3UYECKOTO WCCIECNOBAHMS: OIBIT, THIIOTE3a,
skcnepuMmeHT, Teopus. Ilpenmer kuHemaruku. Ilepememienune, CKOpOCTb, YCKOpPEHHE.
KunemaTuyeckue xapakTepUCTHKU BPalIaTEIbHOTO JIBHXKCHHUS.

1.2. 3akonsl HproTOHA. 3aKOH BCEMHUPHOTO TATOTEHHUs. 3aKOH BCEMUPHOTO TATOTEHUS.
JIBr>keHue Tena nepeMeHHoM Maccbl. Y paBHeHus Memepckoro. @opmyna [{rnonkosckoro.

1.3. Yopyruit u Heynpyruid yaapbl mapoB. MOMEHT MHEPIMU MaTE€pUAIbHOU TOYKH U
TBEPOIO Tela.

1.4. Kunematnka rapMOHHMYECKMX KoJjieOanui. JluddepennuanpsHoe ypaBHEHUE
rapMOHUYECKUX Kosiebanuil. [loHsATHE O 3aTyXalomMX U BBIHY)KICHHBIX KojeOaHusx. BomHoBoe
JIBUKEHHE. BOJIHBI MPOAOIBHBIE U MTOIIEPEUHBIE.

Pa3zoen 2. Monexynapunas gpuzuxa u mepmoOuHamMuKa.

2.1. DneMeHThl TEepMOAWMHAMUKH W (PHU3WYECKON KHUHETHKHU. MjeanpHbI Tas.
Pacnipenenenne bonbmana u ero oomedusndeckuii cMbIc. PeanbHbiii ra3. Ypasaenue Ban-nep-
Baasnsca.

2.2. TepmommHamudeckuii metox B ¢usuke. PaBHOBecHbie cocTosiHua. Hauwana
TepMOAUHAMUKHU. L{UKIIBI. DHTpONUS U €€ CTAaTUCTUYECKOE TOJIKOBaHUE.

2.3. SBnenune nepenoca. Juddysus. 3akon duka. TemmonpoBoaHocTs. 3akoH Dyphe.
BuyTpennee Tpenue (BsI3kocTh). 3akoH HproToHa.

Pa3zoen 3. Dnekmpocmamuka u nocmosiHHbIU 21eKMPULeCKUll MoK.

3.1. 3akon Kynona. Teopema Octporpanckoro-I'aycca. Jumonb. JudnekTpuku B
AJIEKTPOCTATUYECKOM IIO0JIE.

Paszoen 4. Dnexmpomazrnemusm.

4.1. 3axon Ammnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenna.

4.2. Mar"ueTuku. DJIeKTpOMarHuTHas MHAYKIMUs. Y paBHeHne MakcBea.

Paszoen 5. Onmuxa.

5.1. Untepdepenuus BonH. Judpakuns BoaH. [lonspusanus BosH.

5.2. Tennosoe u3nyuyenue. 3akoH Kupxroda. I'unoresa [Inanka. KBantoBoe 00bsicHeHHE
TeruioBoro uznydenus. Dpdext KomnroHa.

5.3. Slnepnas monens atoma. [loctymarst bopa. ATom Bogoposa o bopy.

Pasoen 6. Dnemenmul keanmogou gpuzuxu.

6.1. T'mnoreza ne bpoitng. BonnoBoe ypaBHenue Illpeaunrepa st cTalMOHAapHBIX
cocrossHuil. OnbiTel lTepHa-I'epnaxa.

6.2. Muorosnektponusiii atom. Oddexkt 3eemana. I[lpunmun I[laymu. KsanToBBIE
cTatucTuueckue pacnpenenenus boze-Ditnmreiina u ®epmu-upaxa. @oHonsl. 3akons! [lebas n
OWHIITEHHA.

4. O06beM yueOHOM JUCUMIIJIMHBI

Bcero Cewmectp
Bun yaeOHO# paboThI Ne2 Ne 3
3E Axan. 3E Axan. 3E Axan.

q, T, q,
OO6m1ast TpyA0€MKOCTh TUCITUTUIHHBI 12 432 6 216 6 216
KonrakTHas padora — ayiuTopHbIE 3.5 128 13 48 22 80
3AHATHA:
Jlexnun 1,3 48 0,4 16 0,9 32
[Tpaktuueckue 3ansatus (I113) 1,3 48 0,4 16 0,9 32
JlaboparopHbie padboTs (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTejibHasi pa6oTa 6,5 232 3,7 132 2,8 100
KoHTtakTHas camocTosTenbpHas pabora 0,8 0,4 0,4
CamocTosaTenbHOE U3YUYEeHUE pa3/iesioB 6,5 2312 3,7 131.6 2,8 96.6
IACIATUTNHEI
Buabl KOHTPOJIA:
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DK3aMeH 2 12 1 36 1 36
KonTakTHas paboTa — MPOMEKYTOYHAS 0.8 0.4 0.4
aTTecTanus 1 1 1
IToaroroBka K K3aMeHY. 71,2 35,6 35,6
Buj nTOroBoro KOHTpoJIs: JK3aMeH IK3aMeH
Beero Cemectp
. Ne cemecTpa Ne cemectpa
By yuebHol paboThl A A A
3E CTp. 3E CTp. 3E CTp.
q, T, T,
OO01m1as TpyA0€MKOCTh JUCITUILUIMHBI 12 324 6 162 6 162
KonTakTHas padoTa — ay1uTOpHbIE 35 96 13 36 2.2 60
3aHATHA:
Jlekuun 1,3 36 0,4 12 0,9 24
[Tpaktuueckue 3ausartus (113) 1,3 36 0,4 12 0,9 24
JlaGopaTtopHsie padots (JIP) 0,9 24 0,4 12 0,4 12
CamocrosiTesibHAas pa6oTa 6,5 174 3,7 99 2,8 75
KoHTakTHas camocTosTeNbHas paboTa 0,6 0,3 0,3
CaMoCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 6,5 173.4 3,7 08.7 2,8 747
TIACIIATUTHHEI
Buabl KOHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — MpOMEKyTOUHAS 0.6 0.3 0.3
aTTecTanus 2 1 1
[ToaroToBKa K K3aMeHY. 53,4 26,7 26,7
By MTOroBOro KOHTpOJIS: JK3aMeH JK3aMeH

AHHOTalus padoyeil NPOrpaMMbl 1M CHHUIIJIMHBI
«IIpobsemMbl yCTOMYHBOrO pa3BUTHS»

1 Heap aucuumiuHbl — cOPMHUPOBATH Yy CTYAEHTOB IEIOCTHYIO KapTHHY MHpa Ha
OCHOBE KOHIIEIIIUU YCTOWYMBOTO PA3BUTHUS, MO3HAKOMUTH CTYJAEHTOB C IEJIISIMH YCTONYHBOTO
pPa3BUTHS, IOHATUSIMH YCTOMYUBOCTHU U HEYCTOMYMBOCTH JUHAMUUYECKUX CUCTEM B OKPYKAIOLIEM
MUpE; pecypcax U pa3BUTUHU, aHTPOTIOTEHHOM BO3/ICHCTBUH HA OKPYKAIOIIYIO CPEeIy, YIIPABICHUHI
KaueCTBOM OKPY’KAIOIIEH Cpe/Ibl.

2 B pe3yjbTare H3y4YeHUs TUCHHUILUIMHBI 00yYAIOIIUIACH 10JIKEH

Obradoams cleqyOMUMA KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKEHUS:

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

3.18

3namo:

— OCHOBHBIE ONPEIETICHUSI U TPUHIUIIBI KOHIIENIIUN YCTONYUBOTO Pa3BUTHUS;

— OCHOBHBIC XapaKTEPUCTHKN OMOTUUYECKHX, A0MOTUUECKUX U aHTPOIIOTCHHBIX (haKTOPOB,
OKa3bIBAIOUIUX BIMSHUE HA )KUBBIE OPraHU3MbI, BKJIIOUYasl YEJIOBEKa;

— OCHOBHBIE CYIIECTBYIOIIHE TMPOOJIEMBbI, BO3HUKAIOIINE TIPH B3aMMOJICHCTBHH
HYKOHOMUKH, OOIIECTBA U OKPYXKAIOIIECH CPeIbl;

— COBpPEMEHHBIE CHUCTEMBl HHJIEKCOB M HWHJMKATOPOB YCTOWYMBOIO pA3BUTHS, HX
0COOEHHOCTHU U HEJIOCTATKH;

Ymemw:

— JenaTb CHUCTEMHBIM aHalu3 CYHIECTBYIOIIUX 3KOJIOIO-COIMATIbHBIX, COLHMAIBHO-
SKOHOMMUYECKUX U SKOJOr0-9KOHOMUYECKUX MPOoOiIeM;
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— HaXOJUTh HanboJee paloHAILHBIA BapUAHT PELICHHUs MOCTABICHHBIX 33a4 C y4ETOM
KOH(DJIMKTA B MOTPEOHOCTSX YEJIOBEKA M OTPaHUYCHUSIX OKPYKAIOILEH Cpeibl;

Braoemy:

— HaBBIKAMH I10JIb30BAHMSI COBPEMEHHOM JINTEpaTypoit B 00JaCTH YCTOWYHBOTO Pa3BUTHUSA
Y DKOJIOTUH;

— YMEHUEM aHAJIM3UPOBATH HOBBIE TEOPETHYECKUE W MPAKTUYECKHE NPOrpaMMbl U
IIPOEKTHI, HAaIIpaBJICHHbIE HA JOCTH)KEHUE 11€JIed yCTOMYMBOIO Pa3BUTHUS;

— IpUeMaMu NPUHITHUS PEIICHUH MO YPEeryJupOBaHUIO KOH(DIUKTHBIX CUTyalluid B
00JacTl yCTOMYMBOIO Pa3BUTHUS U UCIOJIb30BAaHUS PECYPCOB.

3 Kpartkoe coaep:xkaHue TUCHMILUIAHBI

Bgeoenue. llenn, 3amaun u npeamer Kypca. MecTto Kypca B CUCTEME XHUMHUYECKOTO
o0Opa3oBaHus. DKOJIOTHYECKOEe 00pa3oBaHue U 00pa3oBaHue AJIsl yCTOMUNBOIO Pa3BUTHSI.

Pazoen 1. Ocnosnvie nonamusn xkypca. Oowecmeo u okpyrcawouwiasa cpeoa. Poct u
pa3BuTHE. YCTOMYMBOCTh M HEYCTOMYHMBOCTh JMHAMHYECKHUX cHcTeM. buocdepa Kak
JUHamMHu4eckas cuctema. YenoBek: OnMosgorndyeckuii BUa v nuBmin3amnus. CucreMsl NOepKaHUS
JKU3HU M CHCTEMbl NOJAJEpkKaHus UMBHIM3auu. HaceneHue, NpOU3BOJACTBO, COCTOSHUE
okpyxatomieid cpenpl. I[loHsTue ycroiumBoro pas3BuTus. Pumckuil kiny0 u riobanbHas
npobiematuka. HeoOxomumocth B ycroiiunBoM pa3Butuu. CopepkaHMe€ U IBOJIOIUSL
NpeCTaBICHNUN 00IIecTBa 00 yCTOWYMBOM Pa3BUTHH.

Pazoen 2. Buocgepa, ee 360niouua u ycmouuugocme. IKocucmemuvl 3emau u
ycmoiiuugocms. OcHOBHBIE cBeleHHs O riaHere 3emist. CTpOGHHE M COCTaB aTMOCQEpHI.
MupoBoii okean. Jlutocdhepa. buortmyeckas u abuoTudeckas cocTaBisionIre Ouocgepsr:
OCHOBHbIE xapakTepucTuku. [loToku sHeprumn B cucreme Conniue-3emiis. OCHOBHbBIE MOHATHS
skosioruu. CHUcTeMbl MOAJEpX aHUA KU3HU Ha 3emie: oOmui 0030p. [loHsTHE 3KOCHCTEMBI.
CtpyKTypa M COCTaBISIOIIME SKOCUCTEM. Buipl, momymsiuu, coodiectBa. B3anmopeiicTue
BUJIOB B 3KocucTemMax. OCHOBHBIE TUIIBI AKOCHCTEM. [I0TOKM 3HEpruM 1 BeniecTBa B 9KOCUCTEMAX.
Tpoduueckue nenu. MeTaboIM3M U SJIEMEHTHBIN COCTaB JKUBOU U HEXKUBOU MaTepuu. OCHOBHBIE
OMOreoXMMHUECKUE LUKIbI (KPYroBOpOTHI BemiecTB). LIMKIMYHOCTD mpoueccoB B Ouochepe u
YCTOMYMBOCTD. VI3MEHEHUs B MOMYJISIIHAX, COOOIIECTBAaX, SKOcHcTeMaX. Peakiyst *KUBbIX CUCTEM
Ha u3MeHeHus okpyxawomeid Cpensl. Bo3aelicTBue uenoBeka Ha JKOCUCTEMBI. 3aKOHBI U
IPUHLIMIIBI SKOJIOTHH. bruopazHooOpas3ue u ycTOWYMBOCTh IKOCHCTEM. BuioBoe pazHooOpasue -
HE00X0/IMMOE YCIOBUE YCTOMYMBOCTH OHOCHEPHI.

Pazoen 3. Uenoeeuecmeo kax uacmv oOuocghepol. /lemozpaguueckue npoonemol
coepemenno2o mupa. OCOOEHHOCTM 4YeJOBEeKa Kak OHOJOrMyeckoro Buaa. JlMHaMuKa
4eJ0BEYECKON MOMYJSIIMU, POKIAeMOCTb, CMEPTHOCTb, BO3pacTHas CTpyKTypa. IIpoOiemsr
COBPEMEHHOr0 JTala pocTa UWCICHHOCTH HaceleHus. [eorpadguueckoe pacmpeneieHue
HaceneHusa. CenbCKoe W ropojckoe HaceneHue. YpOanuzanusa. Cpena oOuUTaHMs yeslOBEKa U
OoKpykarmas cpena. PopMupoBaHNEe TEXHOTEHHOM cpenbl. PerynmpoBaHue HapoJIOHACEIEHUS.
Crabunusanus YMCICHHOCTH HACEJIeHUs WM JCTIOMYJISALUS: OLleHKa MpeAeIbHON YNCIEHHOCTH
HaceJeHus: 3emiid. PennruosHple, HPAaBCTBEHHBIE W COIMAJIBHBIE MPOOJIEMBI OTPAHHUYCHUS
POXIa€MOCTH M TUIAHUPOBAHUS CeMbH. PernonanbHble 0COOEHHOCTU. MBIIIIeHHE, S3bIK, POJIb
o0ydenusi. Herenernueckwii kaHal BUIOBOM TamsATH. [lOMOXKHUTENbHBIE W OTPHUIATEIHHBIC
MOCJEICTBHSI HATMYMS HEreHEeTHUECKOM namMsaTh. I 'eHepHbIe MpoOIeMBl.

Pazoen 4. Pazeumue u pecypcovl. Onpenenenne pecypca. Kmaccudukamus pecypcos.
HeBo306HOBHMBIE, BO30OHOBHMBIE, HEMCUEpIIaeMbIe pecypchl. MaTepuanbHble, SHepreTu4ecKrue
u uH(pOpMallMOHHBIE pecypchbl. ['eHeTnueckue pecypchl Oumocdeprl. CocTosiHHE U MHUPOBBIE
3armacsl OCHOBHBIX BHJIOB TNPHUPOJAHBIX pecypcoB. [eorpaduueckoe pacmpenesneHHe 3amacoB
INPUPOJHBIX pECypcoB. Pa3BuTHE NIUBMIM3AaLMM W PACXOJOBaHUE NPHUPOAHBIX PECYPCOB.
[TpUHIUIBI YCTOHYHMBOTO PAa3BUTHUS B OTHOIICHUH MPUPOIHBIX pecypcoB. Poib BO300HOBUMBIX U
HEUcUepnaeMbIX pECypcoB B YCTOWYMBOM OOILIECTBE.
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Pazoen 5. Anmponozennoe 6o3deiicmeue Ha ouocgepy. AHTPONIOTCHHBIE BO3MYIICHUS
OMOreOXMMHUYECKUX LUKJIOB M Jerpajalus CUCTeM NOJJAepKaHus Xu3HU. [oGanbHble,
pEeTHOHANBHBIE M JIOKAJbHBIE MPOOJEMbI OKpYXKamomeld cpeabl. 3arps3HeHne aTrMocheps
(KMCIIOTHBIE JOXKIU, POTOXUMUUYECKHI CMOT U T.J.). 3arpsi3HeHNe BHYTPEHHUX BOJ 1 MUPOBOTO
OKeaHa. 3arpsi3HeHue JIuToc(epsl; Aerpaaanus 3eMelb, ONyCTHIHUBAHHE.

Pazoen 6. Knumamuueckue nocieocmeus uU3MEHEHUA COCMABa ammocgepol.
['moGanpHbIi  3HEpPreTHYeCKUil OanaHC, MapHUKOBBIM A(PQGEKT Kak NPUPOAHBINA (daKTop
HOJ/ICP)KaHUsT YCIOBUH CYIIECTBOBAHUS KUBOM Marepuu. [lapHukoBble rassl. VICTOUHHMKHM U
CTOKHM JIMOKCHJIA YTJIEpOJia U IPYIHX MapHUKOBBIX ra3oB. M3MeHeHne KOHIICHTpALUU TUOKCHIA
yriepoja U Jpyrux MAapHUKOBBIX ra3oB B aTMoc(epe; MEXaHW3M INIOOaNIbHOTO IMOTEIUICHHS.
[TocnencTBust r106aIbHOrO MOTEIUICHHS: TOBBIIICHWE YPOBHS MHPOBOIO OKEaHa, 3aTOIUICHUE
NpUOPEXKHBIX 30H; TasHUE JIEIHUKOB M BEYHOH Mep3ioThl; AedopManus KIUMATUYECKUX U
CENIbCKOXO3SHUCTBEHHBIX 30H M TeOrpaguuecKoi CTPYKTYpPhl MPOM3BOJCTBA IMPOIOBOIBCTBUS;
U3MEHEHUS PACTUTEIBHOIO IOKPOBA, OIYCThIHUBAHHUE.

Pazoen 7. 3enenasa pesonioyus. 3eneHas XUMHA. 3€l€Has DHEpPreTHKa. 3eJeHast
9KOHOMHKA.  [loHsATHME  HU3KOYyrIepoAHOM  (UMKIMYecKoW)  sKOoHOMHUKH.  CueHapuu
HU3KOYTJIEpoaHOTo pa3BUTHA A Poccum. Hammywmme noctymubie TexHomorun. OCHOBHBIE
HPUHIUIIBI 3€JEHOT0 IPOU3BOICTBA. ['0Ccy1apcTBEHHOE peryIupoBaHKe NPUPOI0N0Ib30BAHUS HA
ocnoe H/IT. Dxomoruveckuii ciex yemoeyecTBa. 3enenslii oguc. KapOoHOBBIE MOIUTOHBIL.

Pazoen 8. Mupoeso3s3penue, 3muxa u ycmoiuiuueoe pazeumue. llepexon ot obuiecTsa
noTpeOeHUsI K yCTOMYMBOMY O0IIecTBY. M3MeHeHne CTpyKTypbl MOTpeOHOCTel 00IiecTBa U
KPUTEPHEB KauecTBA KU3HU U YPOBHS pa3BUTHUS. Posb KyIbTypHBIX M PEIUTHO3HBIX TPAJULHM B
npobaeme ycroitunBoro passutus. MHpopmanus, 3HaHNe, HAyKa, TEXHOJIOTUH. Y BETHYCHUE POITU
MH(POPMALIMOHHBIX pecypcoB B o0meMm OanaHce pecypconorpebienus. WHpopmanroHHoe
(mocTuHAyCcTpUaNbHOE) 001ecTBo. Poibs 00pa3oBaHus B yCTOHYMBOM OOLIECTBE.

4 O0bem yueOHOH TUCHMILINHBI

N O0beM TUCUMITHHBI
Buj yueOHoit padoThl 3E AKaL . Acip.a.
O01as TPyA10eMKOCTh AU CIUNIIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,9 32 24
Jlexiun 0,45 16 12
[TpakTrueckue 3anstus (I113) 0,45 16 12
CamocrosiTesibHas padora 2,1 76 57
KoHnTakTHas camocTosTelbHas padoTa 0,2 0,15
2,1

CamocTosITeIbHOE M3YUECHHE Pa3/IeNIOB AUCIUILIMHBI 75,8 56,85
Buja koutpoJis: 3auer

AHHOTanugA padoyeil NPOrpaMmMbl AMCUUIIMHBI
«be3onacHoOCTD JKH3HEAEATEIbLHOCTH

1 Heap aucuuminHbl - GopMupoBaHue MpodheccHoHATLHON KyIbTyphl 0€30MacHOCTH,
MoJI KOTOPOM IOHUMAeTCs TOTOBHOCTh M CHOCOOHOCTh JIMYHOCTH HCIIOJB30BaTh B
po(hecCHOHANLHOM IeATeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHWH, YMEHU W HABBIKOB
sl obecrieueHnsi Oe3omacHOCTH B cdepe mnpodecCHOHATBHON JesATEeIbHOCTH, XapaKTepa
MBIIUICHUS ¥ IICHHOCTHBIX OPUEHTAIIH, IPU KOTOPBIX BOMPOCH 0€30MaCHOCTH PAaCCMaTPUBAIOTCS
B KaUeCTBE MMPUOPHUTETA.

2 B pe3yabTaTe 0CBOCHHS TUCIUITUHBI CTYAEHT J0JIKEH:

Obaaoams clieqyomUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

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 TE€XHOC(EPHBIC OMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH,
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- XapakTep BO3JEHCTBHS BPEAHBIX U OMACHBIX (PAKTOPOB HA YeJIOBEKa M MPUPOJHYIO
cpedy, METOJbl 3allUThl OT HHUX INPUMEHUTENBHO K cdepe cBoell MpodeccuoHaTIbHON
JESTEIIbHOCTH

Ymems:

- UACHTU(UIIMPOBATH OCHOBHBIE OITACHOCTHU CPEIbl OOMTAHUS YEIOBEKa,;

- OLEHMBAaTh PUCK HX pealu3alluy, BbIOMPATH METOJbl 3alUThl OT ONACHOCTEH
NPUMEHHUTEIBHO K cepe cBoel MpohecCHOHATBHONW NEeSTeIbHOCTH U CHOCOOBI 0OecredeHus
KOM(OPTHBIX YCIOBUH KU3HEAEATEIbHOCTH

Braoemy:

- 3aKOHOJATENbHBIMM M IPABOBBIMM aKTaMM B 00JacTH O€30MaCHOCTH U OXPAHBI
OKpy’Karomen cpenpl, TpeOOBaHUSAMHU K O€30MacHOCTH TEXHHYECKHX DErJIaMeHTOB B cdepe
npodecCuOHAIBHON 1S TeIbHOCTH;

- cioco0amMy ¥ TEXHOJIOTHSIMH 3aLUTHI B YPE3BBIYAHBIX CUTYAIUX;

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

- HaBBIKAMU PalMOHAIN3AINH MTPO(PECCHOHATBHON AEATEIBHOCTH C IETbI0 00eCTIeueHHs

0€30I1aCHOCTH U 3alLUThl OKPYXKAKOIEH cpeibl.

3 Kpartkoe conep:kanue IHCHUILIHHBI.

1. Benenue B OezomacHocTb. OCHOBHbBIE HOHATHS W omnpezeneHus. beszomacHocTs u
YCTOWUYMBOE Pa3BUTHE.

2. Yenosexk u TexHochepa. CTpykTypa TeXHOC(Epbl U €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOE COCTOsIHUE TeXHOC]epsl U TexHochepHoi OezomacHoctu. 3. Unentudukamus u
BO3/ICHCTBUE Ha YeJOBEKa BPEIHBIX M OMAacHBIX (hakTopoB cpenbl obutanus. Knaccupukarnus
HETaTHUBHBIX (PAKTOPOB Cpebl OOMTaHUS YelIOBeKa. XUMUYECKHE HETaTUBHBIE (PaKTOPHI (BPEIHBIE
BellecTBa). MexaHn4yeckue U aKyCTHYecKue KojieOaHus, BUOpaus U nryM. DJIeKTpOMarHuTHbIE
u3nydeHus u nois. MoHusupyromue u3inydeHue. DieKTpudeckuil Tok. OnacHble MEXaHU4ECKHe
¢axTopsl. [Iporieccsl ropeHHst U MOKAPOB3PHIBO-  ONACHbIE CBOMCTBA BELIECTB U MaTEpUAIIOB.
Cratndeckoe 3JeKTPUIECTBO.

4. 3amuTa 4enoBeKa U Cpebl OOUTaHHs OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOIHOTO,
AQHTPOIOTEHHOTO U TEXHOT€HHOI0 MPOUCX0XkAeHUs. OCHOBHbIE MPUHIIMIIBI 3aIIUTHI. 3alUTa OT
XUMHUYECKHX U OMOJIOrMYECKUX HETaTUBHBIX (PaKTOPOB. 3alUTa OT JHEPTeTHUECKUX BO3/IeHCTBUI
u ¢usnueckux nosed. ObecriedeHne 0€30MAaCHOCTU CUCTEM, padOTAIOLIUX IOJ JABJICHUEM.
be3zonacHocTh 3KCIUTyaTaliuu TpyOOIPOBOJIOB B XMMHYECKOH MPOMBINUIEHHOCTH. be3onacHas
AKCIUTyaTallsl KOMIIPECCOPOB. AHAIN3 U OLIEHUBAHUE TEXHOTEHHBIX U MPUPOJIHBIX PHUCKOB.

5. ObecrieueHne KOMPOPTHBIX YCIOBUH IS )KU3HU U IEATEIBHOCTH YenoBeka. [lonsaTue
KOM(OPTHBIX WK ONTUMAIBHBIX YCIOBUN. MUKpoKIUMaT noMeieHnil. OcBelieHue u cBeToBast
cpelia B IOMEIICHHH.

6. Ilcuxopu3noaoruueckue U IproHOMHUYECKHE OCHOBBI Oe3omacHocTH. [lcuxuueckue
MPOLIECCHI, CBOMCTBA M COCTOSIHUS, BIIMAIOIIME Ha 0€30MacHOCTb. BUIbI M yCllOBUS TPyIOBOM
NesITeTbHOCTH. DPrOHOMHUYECKUE OCHOBBI O€30M1aCHOCTH.

7. Upe3BbluaiiHble CUTyallMM M METOJbI 3alUTHl B YCIOBHSX HUX peanuzanuu. OOuiue
ceenenus o YUC. Iloxxap u B3pbIB. ABapuM Ha XMMHUYECKH OMAcHbIX 00BeKTax. PanuairoHHble
aBapuu. [Ipubopbl paguanoOHHON, XMMHUYECKON pa3BEAKH M JO3UMETPHUYECKOTO KOHTPOJIS.
UpesBblyaiiHbIE CUTYallUd BOCHHOI'O BPEMEHHU. 3aIlUTa HACEIECHUS B UPE3BbIYAHBIX CUTYaLIUsX.
YcToiunBOCTh PYHKIIMOHUPOBAHUSI 00BEKTOB SKOHOMHUKHU B UPE3BBIYAWHBIX CUTYALIUSAX.

8. YmpasneHue 6€30MacCHOCThIO KU3HEAEATEIIbHOCTH. 3aKOHOIaTeNIbHbIE 1 HOPMAaTHBHbIE
IIPABOBBIE OCHOBBI YNpPaBICHUS 0€30MaCHOCTHIO KUZHEAEATEIIbHOCTH. DKOHOMHYECKHE OCHOBBI
ynpaBieHus  Oe3omacHocThio.  CTpaxoBaHMe  pPHCKOB. ['OCyZapCTBEHHOE  yIpaBJIeHUE
0€30I1aCHOCTBIO.
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4. O0beM y4eOHOMH JUCHHILJIMHBI

Bun yuebnol paboThl B 3aueTHbIx B axan. B actp.
SIMHHIIAX Jacax gacax

OO6m1ast TpyA0€MKOCTh JTUCITUTUTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexkuun 0,89 32 24
JlabopaTopHbIie paboThI 0,44 16 12
CamocrosiTejibHasi padoTa 1,67 60 45
IToaroroBka K J1abopaTopHbIM paboTam 0,56 20 15
CaMocCTOsITEIbHOE U3YUYEHUE PA3AEIO0B TUCHHUILINHbI 1,11 40 30
Buabl KoHTpOJISA:
IK3aMeH 1,0 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAsE aTTECTAIHSI 10 0,4 0,3
IToaroroBka K 3K3amMeHy ' 35,6 26,7
Buj nTOroBoro KOHTpoJIs: IK3aMeH

AHHOTANUs padoyei MPOrpaMMbl JUCUUILIIMHBI
«/HkeHepHasi M KOMINIbLIOTEPHAas rpaduka

1 esb AUCHMIIMHBI — HAYYUTh CTYIEHTOB CIIOCO0AM O0TOOpaXEHUS IPOCTPAHCTBEHHBIX

(GopM Ha IJIOCKOCTH, BHIMOJIHEHUIO U YTEHUIO YEPTEKEH METOJaMH KOMIbIOTEPHOH rpaduku U
IpaBUJIaM U YCJIOBHOCTSIM, pUMeHsieMbIM ITpu 3ToM (cTannaptam ECK/I).

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00y4AI0IIMIACH 10JIZKEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH UX JOCTHXKCHHUS:

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

3namy:

CrocoObl 0TOOpaKeHUS TPOCTPAHCTBEHHBIX (DOPM Ha TUIOCKOCTH;

MpaBujIa U YCJIOBHOCTH NP BHITIOJIHEHUH YEPTEXKEH;

BUJIbl CHMMETPUU T€OMETPUUECKUX PUTYD;

BU/JIbI U3JIETTMI 1 KOHCTPYKTOPCKUX JTOKYMEHTOB;

OCHOBHBIE BH[BI TpaduyecKuXx HHOOPMALMOHHBIX CHUCTEM, 0a30BYI0 TrpadHUuecKyro
CHUCTEMY, HCTIOJIb3yEeMYIO B y4eOHOM IMpOIIeccCe.

Ymems: BBHIONHATH M YATATh YEPTEKHU TEXHUUYECKUX U3JEIUI C YUETOM JIEHCTBYIOLINUX
CTaHJapTOB;

BBITIOJIHSITh U UATATh CXEMbI TEXHOJIOTMYECKUX MPOIECCOB;

HCITOJTH30BaTh CPEICTBA KOMITBIOTEPHOMN TpauKu ISl U3TOTOBJIICHUS YEPTEIKEH.
Braoems:

croco0aMu U IpueMaMu 300pakeHHs TPEIMETOB Ha TJIOCKOCTH;

rpagpuueckoil cuctemoit «Kommacy.

3 Kparkoe coaep:xaHue JUCUMILIHHbI

Paznen 1. OO0mme mnpaBuia BbINOJHeHHMs 4YepTexkeil. [IpaBuna BBIOJHEHUS U

odpopmiienus ueptexeit B coorBeTcTBuM ¢ ['[OCT. ['eoMeTpudeckre mocTpoeHus.

Pa3nea 2. IlpoenupoBanue reomerpudeckux ¢puryp. Meron npoekuunid. Ilpsmsie n
kpuBble TMHUM. [ImockocTs. [ToBepxHOCTH. ['eomeTprueckue Tena. CUMMETpHUs TEOMETPUIECKHAX
¢uryp. OmnpeneneHue HATypaJIbHOM BEJIWYMHBI OTpe3Ka MpPsIMOM U IUIOCKOH (UTYpBI.

[epeceuenme reoMeTpUIECKUX 00pa30B.

Pasnen 3. MH3o0paxkenus mnpeameroB mno ['OCT 2.305-2009. HUzgeamns wun
KOHCTPYKTOPCKHE JAOKYMeHTbI. M300pakeHus. AKCOHOMETPUUECKHE YEPTEKH H3ISTHI.
Coznanne TpexMepHbIX Mojeneit nmpeameroB. Co3aHre acCOIMATUBHBIX YEPTEKEH Ha OCHOBE

TPEXMEPHOU MOJIEIIH.
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Bunpl u3nenuii U KOHCTPYKTOPCKHX TOKyMEeHTOB. Cxembl. Pe3pObl: oOpa3oBanue,
kiaccudukanms, n3o0paxeHue 1 0003HaYCHUE HA YEPTEKE.

Pa3nea 4. U300paskenns Aerasneid M UX cOeMHEHHI. DCKU3bl U TEXHUYECKUE PUCYHKU
netaneii. Pe3pOoBble u3nenuss U coequHeHus. J[pyrue BUABI pa3beMHBIX M HEPa3beMHBIX
COCIMHEHUM JIeTaleH.

Pa3nen 5. YUepre:xkum cOOpPOYHBIX eauHHI. [IpaBmiia BBIMOTHEHUS W OQOPMIICHUS
cbopouHoro yeprexa. [leTanupoBanue 4epTekeid COOPOUHBIX €IMHHIL.

Pa3nen 6. KomnbrorepHas rpagpuka. KomnprorepHas rpaduka v periacMbie €10 3a1a49u.
['paduueckue OOBEKTHI, NPUMHUTUBBLI, aTpuOyThl, CcUHTE3 u300pakeHus. IlpencraBienue
BUJcouHpopmManuu M ee MamuHHas reHepauus. CoBpeMEHHbIE CTaHAAPThl KOMIIBIOTEPHOM
rpaduku, rpadpudeckue s3pIkK U MeTadaiinel. Peanuzamnus anmapaTHbIXx Moayliel rpadudeckoit
cuctembl. OCHOBHBIE rpaduuecKie alropUTMbI Ha INIOCKOCTH U B IpocTpaHncTBe. [IporpaMMubie
rpadu4ecKre CHCTEMBI M HX TIPUMEHEHHE.

4 O0bem yueOHOH TUCHMILINHBI.

Bceero Cemectp
Bun yuebnoii pabotbl L 2
3F Axap. 3E Axan. 3F Axan.
q 9. 9
OO01mast TpyT0eMKOCTh TUCITUTUTHHBI 7 252 4 144 3 108
KonrakTHasi paboTa — ayAuTOpPHBIE 222 80 1.33 48 0,89 32
3aHATHSA:
B TOM 4HcCJe B (pOpMe NPAKTHYECKOH 144 52 072 26 072 26
MOATOTOBKH ' ' '
Jlexun 0,44 16 0,44 16 - -
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
B TOM 4HCJIe B (hOpME TPAKTUICCKON 144 59 0,72 26 0,72 26
MIOATOTOBKH
CamocrosiTesibHas padoTa 4,78 172 2,67 96 2,11 76
KonTaktHas caMoCToATE b HAS paborta 0.8 0.4 0.4
(3a4er c OLIEHKOM)
Kypcosast pabota 35,8 - 35,8
KonTakTHas caMOCTOSTE b HAS paborta 4,78 0.2 2,67 i 211 0.2
(mpuem KypcoBoii paboThl)
[TonroToBka K KOHTPOJIBHBIM paboTam 36 18 18
CamocTosiTeTbHOE H3YUCHHE Pa3/IesioB 99 2 776 216
IUCHUIIINHBI ! ' '
3auer ¢
3auer ¢ OLIEHKOIA,
Bua uToroBoro KOHTpoJIA: .
OlIeHKOM KypcoBasi
padora
Beero Cemectp
Bun yaeOHO# paboTh L 2
3E AcTp. 3E AcTp. 3F Actp.
q. 9. q.
OO6m1ast TPyA0€MKOCTh UCITUTUTHHBI 7 189 4 108 3 81
KonrakTHas padora — ayiuTopHbIE 222 60 1,33 36 0,89 24
3aHATHSA:
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B TOM 4HcJIe B (popMe NPAKTHYECKOH 144 39 072 195 | 072 | 195
MOArOTOBKH ' ! ' ' !
Jlexun 0,44 12 0,44 12 - -
[Tpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCIIe B (hOpMe MPAKTHIECCKON
S — 1,44 39 0,72 19,5 0,72 | 195
CamocrosiTejibHas padoTa 4,78 129 2,67 12 2,11 57
KonTakTHas camocrositenbHas pabota 0.6 03 03
(3a4eT C OIEHKOM) ’ ’ '
KypcoBas pabota 26,85 - 26,85
KonraxrHas CaME)CTOHTeJ'II)Ha}I paborta 4,78 0,15 2,67 i 211 | 015
(mpuem KypcoBoii paboThl)
IToaroroBka K KOHTPOJIBHBIM paboTamM 27 13,5 13,5
CaMocTosTeIbHOE N3YUCHHUE Pa3/IeioB 74.4 582 16.2
MUCLUIITUHEI ! ' ’
3auver C
3ader ¢ OLIEHKOM,
Buja uTOroBOro KOHTPOJIS: OLeHKoii KypcoBas
padora

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIMHBI
«IIpukgagHasi MeXaHHKA»

1 Henp AMCOMINIMHBI — HAYyYUTh CTYJEHTOB TBOPYECKOMY IOAXOAY K BBIIOJIHEHHUIO
MHXEHEPHBIX pacyeToB Ha MPOYHOCTh, KECTKOCTh U YCTOMUMBOCTH 3JEMEHTOB KOHCTPYKIIH,
JieTajlel ¥ y3JI0B MAlllMH U allapaToB.

2. B pe3yabTare u3y4eHusi AUCUMILIMHBI 00y4YaKOLIUICH J0JI/KEH:

Obnadamye cleayOMUMU KOMIIETCHIUAMU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:

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

3namu:

— OCHOBHbIE YPaBHEHUS U METO/IbI PEILICHUS 3a/1a4 CONPOTUBIICHUS MAaTEPHAJIOB U JIeTasIel
MalllVH;

— OCHOBHBIE METO/bl PACYeTOB Ha MPOYHOCTh, KECTKOCTh U YCTOMYMBOCThH 3JIEMEHTOB
KOHCTPYKILMI MalllMH U allapaTos;

— OCHOBBI TEOpUM pacyeTra JeTajledl M Y3JI0B MalllMH M allapaToB XUMHUYECKOU
TEXHOJIOTHH.

Ymems:

— MPOBOJUTH PAacyeThl JIEMEHTOB KOHCTPYKIMII HAa OCHOBE METOJOB CONPOTHUBIICHUS
MaTepUasos;

— paccUMTHIBATh U KOHCTPYHUPOBAThH JETAIM MAIIUH MO UCXOTHBIM JaHHBIM;

— TpPOU3BOAUTH pacyeTbl IO OCHOBHBIM KpUTEpUSM pabOTOCIOCOOHOCTH U
KOHCTPYHPOBAHUS JIeTajeil MalluH.

Braoemw:

— HaBBIKAMM pacueTa COMPOTUBIIEHUSI MAaTepUAIOB aHAIUTUYECKUMU METOAAMU;

— HaBbIKaMH BbIOOpA MaTe€pHUajIOB O KPUTEPHUSIM MIPOYHOCTH;

— pacyeTaMM THUIIOBBIX JIETAJeH MAIIVH, 0JIb3YsACh CIIPABOYHON JIUTEPATYPOU U

I'OCTamu.

3 Kpartkoe coaep:xkaHue TUCHUILIAHBI

Pazgen 1. Onpenenenue peakumii onop. Pacrsizkenue-cikatue. AGCONIOTHO TBepAOe
TENO. OJIEMEHTBl CTaTUKU. YpaBHEHHsA paBHOBecHs. OCHOBHBIC ONYINEHUS W IPUHIUIIBI
COIIPOTHUBIIEHUSI MarepuajioB. Hampsbkenus, aedopmanuu U mnepemenieHus. 3akoH ['yka.
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[TocTpoeHue 3m0p BHYTPEHHUX YCHIIUM, HANIPSHKEHUN U IEPEMEILICHUI. Y CIIOBHE ITPOYHOCTH IPHU
pacTsKeHUH (CHKATHH).

Paznen 2. Kpyuenune. M3ru6. 3axon 'yka npu casure. BuyrpeHnue cuiaoBbie GakToOpbl
[P Kpy4eHHUH. Y CIIOBUE MPOUYHOCTH MPH KpyueHUU. [loHATHE YHCTOTO U MONEepeyHOro U3rudos.
[TpaBuiia TOCTPOEHUS AMIOP MONEPEYHBIX CHJI U M3rHOAIOIMX MOMEHTOB. Y CIIOBUE MPOYHOCTH
IpH U3ruoe.

Paznen 3. ChoxxHoe HampsikeHHOe cocTosiHMe. OCHOBBI TEOPUM HAIPSHKEHHOI'O
COCTOSIHMSI M THUIIOTE3bl NMPOYHOCTU. TOHKOCTEHHBIE coCypl. OIpenesieHHe HaIpsyKEHUN IO
0€3MOMEHTHOI Teopuu. Pacuer ckaThIX cTEp)KHEN HA YCTOMYUBOCTb.

Paznen 4. [leranu mammd. CoeuHeHUs JeTaleid MamuvH. Banbl U ocH, UX ONOpPHI U
coeuHEeHUs. MexaHuecKue nepetadm.

Pazngesn 5. Pacyer XMMH4YeCcKOro ammapara ¢ MeXaHHYeCKHM IepeMellnBaIMM
ycTpoiicTBoM. BbIOOp KOHCTPYKIIMOHHBIX MaTepuagoB. PacueT OCHOBHBIX T€OMETPUUYECKUX
pa3MepoB anmaparta. Beibop ¢nanues, mpuBona. Pacuer ¢dnanneBoro coenunenus. Bwibop
MelajiKku. Pacuer Memaliku Ha MPOYHOCTh. Pacuer MINMOHKM B cTynuie memanku. Pacyer Bana
MeNIaJKu Ha BUOpoycToiuMBOCTh. PacueT Bama Memanku Ha MPOYHOCTh. BbriOOp U pacuer
KOMIUIEKTYIOIUX 3JIeMeHTOB. O¢opMieHre NOSICHUTENbHON 3anmucku. Yeprexx obuiero Buaa
amnmnapaTta ¢ BUJAAMH, pa3pe3aMH, CEYCHHUSIMU U BBIHOCHBIMU 3JIEMEHTAMHU, JAIOIMIMMH IOJHOE
npeAcTaBieHre 00 €ro ycTpoWCTBE W MpUHLUIE paboThl. UepTeku COOPOUYHBIX €IUHUIL U
netaneit. Opopmienue cnenupuKanum.

4 O0bem yueOHOH TUCHMILINHBI.

Bceero Cemectp
Bun yuebHoit paboTbl 3 4
3F Axan. 3E Axan. 3F Axap.

9. 9. q
OO611ast TpyA0EMKOCTh TUCITUTUIMHBI 6 216 4 144 2 72
KonrakTHas padora — ayiuTopHbIE 222 80 1,78 64 0,44 16
3aHATHS:
B TOM 4HcJe B (popMe NPAKTHYECKOH 1,44 52 1,16 42 0,28 10
MOJATOTOBKH
Jlexnun 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,33 48 0,89 32 0,44 16
B TOM 4YHCIIE B (JOpME MPAKTHIECKON 1,44 59 0.72 26 0,22 8
MOJITOTOBKH
CamocrosiTejibHasi pa6oTa 3,78 136 2,22 80 1,56 56
KonraktHas camocrositenbHast pabota 0.4 0.4 i
(3a4eT C OIEHKOM) ' ’
KypcoBoii npoekT 55,6 - 55,6
KonrtaktHas camocrosiTenbHast pabota 0.4 i 04
(IprieM KypcOBOTO TIPOEKTA) 3,78 ’ 2,22 1,56 ’
PacuetHo-Tpaduueckue paboTbl 18 18 -
[ToaroToBka K KOHTPOJIBHBIM paboTam 18 18 -
CamocTosaTenbHOE U3YUYeHUE pa3/iesioB 436 436 i
TUCHUIUINHBI ! '

3ader ¢ Kypcosoii

Bua uTOroBOro KOHTpOJIA:

OLICHKOM MPOEKT
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Beero Cemectp
Bun yaeOHO# paboThI 3 4
3F Acrtp. 3E Actp. 3F Acrtp.
9. 9. 9.
OO0mast TpyI0EMKOCTh TUCITUTUTHHBI 6 162 4 108 2 %4
KonTakTHasi padoTa — ay1uTOPHBIE 2.22 60 1.78 48 0,44 12
3aHATHS:
B TOM 4mcJje B popMe NpPaKTHYECKOi 1,44 39 116 315 | 0728 75
MOJATOTOBKH
Jlexumn 0,89 24 089 24
[Tpaktrueckue 3ansatus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCJIe B (hOpME IPAKTUICCKON 144 39 0,72 195 | 022 6
MOJITOTOBKH
CamocrosiTesibHas padoTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocrosiTenbHas paboTa
. 0,3 0,3 -
(3a4eT C OIEHKOM)
KypcoBoii nmpoekr 41,7 - 41,7
KonTtakTHas camocrositenbHas pabora 03 i 03
(mpreM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
PacuetHo-rpaduueckne paboThl 13,5 13,5 -
[ToaroToBKa K KOHTPOJILHBIM paboTam 13,5 13,5 -
CamocTosTeIbHOE U3YYCHUE Pa3JIeiiOB 32.7 32.7 i
JUCITUILTAHBI
3ader ¢ KYpPCOBOH
Bua uToroBoro KOHTpoJIA: o
OIIEHKOM MPOEKT

AHHOTanus pado4ye NPorpaMMbl 1M CHHUIIIMHBI
«IIpouecchl U anMapaTbl XUMHYECKOH TeXHOJIOTHID)

1 Heab AUCUMIVIMHBI - BMECTE C JIUCIUIUIMHAMH OOINEH XMMHUYECKOW TEXHOJIOTHH,
XUMUYECKMMH TIpolleccaMM U peakTopaMM U JIpYTMMH, CBs3aThb OOIICHAay4yHYO |
OOLIEMH)KEHEPHYIO MOATOTOBKY XHMHKOB-TEXHOJIOTOB, YTO HEOOXOAMMO MpH IOATOTOBKE
0akanaBpoB MO JAHHOMY HAIPaBIECHUIO /s HAayYHO-HUCCIIEJOBATENIbCKOM M IMpakTHYECKOU
paboThl HAa IPEATPUITUSX.

2 B pe3yjabTaTe H3y4YeHUs1 AUCHMILIMHBI 00y4ar0MiiCs JOJIKEH:

OO6nanaTh ClEOYIOUMMH YHUBEPCAIbHBIMM KOMIIETEHIMSIMA M HWHAWKATOpaMH UX
JOCTHKEHUS:

YK-1.1, YK-1.2, YK-1.3, YK-1.4, VK-2.3; YK-2.10, YK-3.3, YK-8.4, OIIK-2.6, OIIK-2.7,
OIIK-2.8, OIIK-4.1, OIIK-4.2, OITK-4.3, OIIK-4.7, OI1K-4.12, I1K-1.2, [1K-1.3, TTK-2.3, T1K-3.2,
[1K-4.3.

3namo:

— OCHOBBI TEOpUH MEPEeHOCAa HUMIYJbca, Teljla M MAacchl; HNPUHIUMBI (U3NIECKOTO
MOJICJINPOBAHUS IIPOLIECCOB; OCHOBHBIE YPAaBHEHMS JIBM)KCHHS KUIKOCTEH; OCHOBBI TEOPHH
TEIUIONEepelaul; OCHOBBI TEOPHH Maccolepeiayd B CHCTEMax CO CBOOOJHOW M HEMOIBHXKHOU
rpaHuled pasgena ¢a3; TUIOBbIE MPOLECCHl XWMUYECKOM TEXHOJOTHH, COOTBETCTBYIOIIUE
armaparsl U METObI UX pacyerTa;

— METOABl IIOCTPOCHHS OMIIMPUYECKMX W  TEOPETHYECKMX MOAEIEH  XMMHKO-
TEXHOJIOTMYECKUX IPOLIECCOB.
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Ymems:

— OIPElENATh XapaKTep ABMKECHUS JKUIKOCTEH M Ta30B; OCHOBHBIE XapaKTCPUCTUKU
IIPOLIECCOB TEIIO- U MACCONEpEeaayun; pacCUuThIBaTh MapaMeTpbl U BbIOMpaTh anmapaTrypy Uit
KOHKPETHOI'0 TEXHOJIOTMYECKOT0 MPOLIECCa;

— pacCuMTHIBaTh OCHOBHBIE XapaKTEPUCTHUKU XHMHKO-TEXHOJIOIMUECKOI0 IIpolecca,
BbIOMPATh PALIIOHAIBHYIO CXEMY.

Braoemy:

— METOAAMH TEXHOJOTMYECKHX PACYETOB OTACIBHBIX Y3JIOB M JETaJed XMMHYECKOIO
000pyI0BaHNS;

— HAaBBIKAMM [TPOCKTUPOBAHMsI TUIIOBBIX alllapaTOB XUMUYECKON ITPOMBILIITICHHOCTH;

— METOJJaMH  OIPENICJICHUS] PAlMOHAIBHBIX TEXHOJOTHUYECKUX PEXKHMOB pabOThI
00opyToBaHuUs.

3. KpaTkoe coaep:kanue JUCHUIINHBI.

Paznes 1. 'mapoauHaMuyecKne Nponecchl M annapaTbl XHMHU4YeCKOH TeXHOJIOTHH.

1. Beenenue B jucimmiuHy. OCHOBHblE MOHATUS M omnpexaeneHus. Ilpeamer
mucuuiuiveel «IIporecchl n annapaTsl XUMHUYECKON TexHosorumy. Kinaccudukanus npoueccos.
HenpepriBHblE U EpuoanYECKUE, CTALlMOHAPHBIE U HECTALIMOHAPHBIE IIPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH MPOLECCOB M OOIIME NPUHIMIIBI pacueTa armaparoB
XUMHYECKON TEXHOJIOTHH.

XKunkoctu u rasel. Knaccuduxanus xunkocreil. neanpHas sxuakocts. KanenbHble u
ynpyrue Kuakoctu. Cubl, IEHCTBYIOIIME B IKUAKOCTHU: MAacCOBble M IOBEPXHOCTHBIE.
HanpsokeHus B KUMAKOCTSX U rasax (TaHIMeHLMalbHble U HOpMasbHble). CBOMCTBA KHUIKOCTEH.
Monenb HenpepbIBHOH cpenbl. [lonsTHe pusmueckoro aeMeHTapHoro oobema.

2. OcHoBbl _Teopun nepeHoca. OCHOBBI TEOpPHUM SIBICHHH IIEpEHOCA: aHAJIMU3
MEXaHM3MOB,  MOJEIMPOBaHUS U  pa3pabOTKM  OOOOIIEHHBIX  METOJOB  pacyera
THJIPOMEXaHUYECKUX,  TEIJIOBBIX M MAacCOOOMEHHBIX  IPOIECCOB M ammapaToB.
DEeHOMEHOJIOTUYECKHE 3aKOHBI MEPEeHOCca HMMITYJIbCa, MAacchl M SHEPruu. MONEKYIsSpHBIH U
KOHBEKTHBHBII mepeHoc. OOmue 3aKOHOMEPHOCTH THUAPOJMHAMUKH, TeIUIonepesadun |
Macconepenadu. B3anMocBs3b 3THX IIPOLIECCOB B IMIPOMBINUICHHON anmaparype. Poinb sBieHuit
nepeHoca NMpH XMMHUYECKHX IpeBpalleHusx. MarepuaiabHble W 3HEpreTudeckue (TerioBbIe)
OaslaHCBI; OMPEEIIEHNE MACCOBBIX IMOTOKOB U SHEPreTUUYECKUX 3aTpaT. Y CIOBHS PaBHOBECHUS U
olpeieIeHne HaIlpaBIeHUs ITPOLEcCcoB nepeHoca. OO1uil BU ypaBHEHUI CKOPOCTH MPOLIECCOB;
JBUKYIINE CUIIbI U KHHETUYECcKHe Ko puurenTsl. JInMutupyromnme crajuu.

3. I'uapocratuka.  JludgdepeHunanbHbple  ypaBHEHHMs — paBHOBecHs — Diiepa.
[Toxosimasicss )KUAKOCTh MOJ IEHUCTBUEM CUIIBI TsKeCTH. OCHOBHOE YpaBHEHME TMIPOCTATHKH.
[TpakTHyeckue MpUII0KEHN OCHOBHOTO YpaBHEHUS THPOCTATHKH.

4. I'mapoaunamuika. banaHc cuil pu JBUKEHUM BS3KOW HECKUMAEMOMW JKUIKOCTH.
VYpaBHEeHHE HEpa3phIBHOCTH (CIUIONTHOCTH) TOoTOKa. YpaBHeHue Hambe-CTokca u  ero
(bu3nUecKuit CMBICI.

[Tono6noe npeoOpazoBanue ypaBHeHusi HaBbe-Ctokca. bespazMmepHble mepemMeHHbIE -
KPUTEPHH THIpOoAUHaAMHUUYEcKoro moxodus (Ditnepa, Pelinonpaca, @pyna, roMOXpOHHOCTH), X
buznyeckuil CMbICI; apameTpuieckue Kpurepuu. KpurepuanbHoe ypaBHEHNE IBUKEHUS BA3KOU
KUJKOCTH.

VYpaBHeHue ABWXKEHUs Ouiepa. DHEPreTHYECKUN OalaHC CTAIMOHAPHOTO JBMIKEHUS
UJCAIbHOW KUAKOCTH. YpaBHEHUE bepHymIM M MACAIbHOM M pealbHOM KuAkocTu. Ero
MPAKTUYECKHE MPHIOKEHUs (UcTeueHue >xkujakocteit, Ttpyoka Iluto-Ilpanarns). [IpuHiumst
U3MEPEHUs  CKOpPOCTeM W PacXoAOB  JKUIKOCTH  JPOCCENbHBIMU  IpubopamMu U
ITHEBMOMETPUYECKUMHU TpyOkamu. OmnpeseneHne pacxoaoB MPU UCTEUEHUM XKHUJKOCTEH udepes
OTBEPCTHS WIN HACAJKH.

IMuapoarHaMuYecKre PeKUMBI IBHKESHUSI )KUIKOCTEH: JTaMUHAPHBIA U TYpOYJICHTHBIH.
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Uucno PeiHoNbIca M €ro KpUTHMYECKUE 3HA4YCHMSA. MexXaHu3Mbl JIAMUHAPHOTO H
TypOyneHnTHoro teueHuid. [lonstue TypOynentHoctu. IIpencraBieHuss o ruApOIUHAMUYECKOM
MOTPaHUYHOM CJIO€ NP TEYEHUH 110 TPyOaM M KaHajlaM U IPpU OOTEKAaHUH TeJl.

Pacuer amamerpa TpyOONpOBOJOB M ammapaToB; BBIOOP CKOPOCTEH IIOTOKOB U
ONTUMAJIFHOTO TUAMETPa TPYOOIIPOBOIOB.

Pacnpenenenue ckopocteil 1o paguycy TpyObl IOCTOSIHHOTO CEYEHUs NP JJaMUHAPHOM
CTallMOHAPHOM TE€UYECHUU.

Teuenue B TpyOax u kaHanax. Onpenensouuii nonepeyHblii pa3Mep NOoTOKa B KaHajax
POU3BOJILHON (POPMBI: TUAPABIMYECKUH painyc, SKBUBAJICHTHBIA JHAMETP.

I'mppaBnuueckoe CONMPOTUBIECHUE NIPU TEYCHUM JKUIKOCTEM M ra3oB. Pacuer nmorepp Ha
Tpenue (ypaBHenue Jlapcu-Beiicbaxa) u Ha MecTHble comnpoTuBiieHUs. COOTHOIICHUS U
HOMOTPAaMMBI 1J1s1 pacueTa Ko3(duurenTa TpeHust. 3aBUCUMOCTH MEKIY PacX0/I0M U IepernagoMm
naBieHus. Pacuer Hamopa aJis HepeMEelIeHMs KUAKOCTEH uYepe3 CUCTEMY TpyOOIpOBOAOB U
anmnaparos.

15. Ilepememienue xuakocted. llepemenienne KUIKOCTEH C TMOMOIIBIO MAIUH,
HOBBINIAIONIMX JAaBiieHre. OO0beMHble (MOPLIHEBbIC, POTALMOHHBIE U JIp.) U JAUHAMHYECKUE
(ueHTpOOEXKHBIE, OCeBbIE M Jp.) HAcochl. OCHOBHBIE MapaMeTpbl PabOTHI THIPABIMYECKUX
MalllMH: MPOU3BOAMUTENBHOCTh, Hamop, MouHocTb, KIIJ. Pacuer Hamopa u mnotpeOisemoil
MOIIIHOCTH; moAOop aBurarenss K Hacocy. OmpezeseHue JONMYCTUMON BBICOTHI BCACHIBAHUS.
SIBneHue KaBUTALMU U ero npenoTepauienne. Oco6eHHOCTH paboThl, COMOCTABICHUE U 00JacTh
NPUMEHEHHS OCHOBHBIX THIIOB HAaCOCOB - LEHTPOOEKHBIX, TMOPIIHEBBIX (IUIYH)KEPHBIX) H JIp.
Cas3b Hamnopa, momHocty 1 KIIJI ¢ npon3BoauTENbHOCTBIO (XapakTepUCTHKU HacocoB). Pabora
HAcCOCOB Ha CETh U UX BBIOOD; pEryIMpPOBaHUE IPOU3BOIUTEIHHOCTH.

Pa3pea 2. TenuioBbie mponecchl M annaparbl XHAMHYECKOH TEXHOJIOTHH.

2.1. OcHOBHbIC TOHATUS W ompeneneHus B Terutonepenade. OCHOBHBIE TEIJIOBHIE
IIPOLECCHI B XMMHUYECKOM TEXHOJIOTHU: HArpeBaHME M OXJIAXACHHE, KOHACHCALUA IMapoB U
ucnapenue xuakocreid. CTalmoHapHbI U HECTALMOHAPHBIN NEPEHOC TEIUIOTHL. TemneparypHoe
1oJjie, TpaJMeHT TeMIEpaTypsl W TEIUIOBOM IIOTOK; TeEIUIONepenada M TEMIo0TAava.
TemmnepaTyponpoBOJHOCTb — TEIJIOMHEPIIMOHHBIE CBOMCTBA CPEJIBI.

2.2._IlepeHoc sHepruu B ¢opme TemioThl. TennaoBoil OanmaHC Kak YacTHBIM ciydaid
sHepreTHUeckoro Oamanca. OnpeneneHue TEMJIOBOM Harpy3Ku ammapara Ipu M3MEHEHUU u 0e3
U3MEHEHUs arperaTHoro cocrostHusd. Pacxon teronocureneit. JuddepenmansHoe ypaBHeHUE
nepeHoca 3Hepruu B ¢opMme TeroThl, ypaBHeHue @Pypre-Kupxroda u TenaonpoBOJHOCTH.
CrannoHapHbIi NIEPEHOC TEIUIOTHI 4Yepe3 IUIOCKUE W IWIMHApUYeckue creHku. CoueTaHue
MEXaHU3MOB IEPEHOCa TEIUIOTHI (TEIJIONPOBOIHOCTH, KOHBEKIIMHU, H3TydeHHs). KOHBEeKTHBHBII
IepeHoc TemioTel. be3pasmepHble mnepeMeHHble — uymcina Hyccenera, Ilekne, Ilpannaras,
I'pacrogda, @ypre. Pacuer k03(hHUIIMEHTOB TEMIOOTIAUYM NPH BBIHYKACHHOM M €CTECTBEHHOM
KOHBEKIIMU. TemnooOMeH Mpu H3MEHEHMH arperatHoro coctosHusd. KoHpaeHcanus mnapos.
®opmyna Hyccenpra. TemmoobMeH mnpu kuneHuu. PaguanTHbId TemsonepeHoc. Bzaumuoe
W3JIydeHHe Tell. PaanaHTHO-KOHBEKTHBHBIM INIEPEHOC TEIUIOTHL. PacyeT mnoTepp TEMIOTHI
anmaparaMd B OKPYXaloUIyl0 cpeay U TeruioBol wu3omsauuu. OCHOBHOE YypaBHEHHE
TEIJIoNepe1adm.

2.3._ Temnonepenaya B TOBEPXHOCTHBIX TeIIOOOMeHHMKax. Temonepenada B
MOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJIUTUBHOCTh TEPMUYECKUX CONpPOTUBICHUNA. CpemHss
JBUKYyIIas cuia Temonepeaaun. OmnpeneneHue cpeaHed IOBMKYLIEH CHUIbl B ammaparax
pa3IMYHBIX KOHCTPYKIMI. B3amMHOe HampaBieHue [BMXKEHMS TeIloHocuTenel. Pacuer
MOBEPXHOCTH TEIIIO0OMEHHUKOB.

CnocoObl TMOABOAA W OTBOJA TEIJIOTHI B XWMHUYECKOW TEXHOJIOTHH. TpeboBaHUs,
npeabaBisieMble K TermoHocuTensiM. OOorpeB BOJSHBIM IapOM, BBICOKOTEMIIEPATYPHBIMH
OpPraHMYECKUMHU TEIUIOHOCUTESIMU, TOMOYHbIMM razamu. CrocoObl anexTpoodorpeBa. OTBOJ
TEIUIOTHI BOAOH, BO3AYXOM U HU3KOTEMIIEPATypHbIMU TEIIIOHOCUTEIISIMHU.
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TernnmooOMenHble anmapatel; ux Kiaccupukanuss. OCHOBHBIE THIIBI TOBEPXHOCTHBIX
TEII000OMEHHUKOB (TpyO4aThie, IIACTUHYATBIE, allllapaThl C IEPEMEIINBAIOIIMMH YCTPOCTBAMU
u T.1.) CMmecurenbHble TEMIOOOMEHHHUKH: TPaJWpHU, KOHACHCATOPHI CMemeHus. Bribop
ONTUMAJIbHBIX KOHCTPYKLUH U YCIOBUH 3KCILTyaTalluy TEIUIOOOMEHHBIX annapaToB. OCHOBHbIE
TEH/ICHIIMH COBEPIIEHCTBOBAHUS TEIUIOOOMEHHBIX aIIapaTrosB.

Paznean 3. Ilpouecchl W anmaparbl pasjejieHHusi TOMOTeHHBIX CHCTeM (OCHOBHbBbIE
Macco0OMeHHbIe MPoIecChl).

3.1._OcHoBHbIE MOHATHS U onpeseneHus B Macconepenayde. Kinaccudukanus npoueccos
maccooOMeHna. OCHOBHBIE MOHATHA U onpeaeneHus. [Ipoueccs co cBOOOAHOMN 1 (PUKCHPOBAHHOM
rpanuIei pazaena (a3 um c pazgensronie ¢asbl neperopoakor (memOpanoi). Hocurenu u
pactipenenseMbie BemecTBa. CocoObl BhIpakeHus: cocTaBa (a3. OU3UKO-XMMUYECKHE OCHOBBI
MaccOOOMEHHBIX IpoleccoB. PaBHOBECHBIE YCIIOBHSI M OIIpEJE/IEHUE HalpaBlIeHUs IepeHoca
BemectBa U3 (asel B ¢a3y. Koaddunmentsr pactpenencaus. [loHsTre o Maccomepemade u
maccootaauye. KoHIeHTpallnoHHOe 10Jie, TPaJUeHT KOHIIEHTpaluu, 00U U yJIeNbHbIM MOTOK
macchbl. MonexymsipHas 1uddy3us B )KUAKOCTSX, Tazax (mapax) ¥ TBEPIbIX Teax.

3.2. MexaHu3MBbl IEpeHOCa MacChl. Y paBHEHHE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHOM
cucremsl. [luddepennnanpaoe ypaBHEHHE KOHBEKTHBHOTO ITEPEHOCA MAacChl B OMHAPHBIX Cpeaax.
Juddy3noHHbI NOrpaHUYHBIA CIOW; NPO(UIM KOHLEHTpAaUUil U CKOpOCTeH B MOTOKAax.
Koadduuumentsr maccoormaun. OCHOBHBIE MOJENBHBIC MPEICTABICHUS O MEXaHU3MeE
MaccooTAaud. MojenupoBaHue KOHBEKTUBHOro MaccooOmeHa. Ymucna Hyccensra, Ilexue,
[Mpanarnsa, ®Pyppe W aAp., WX (PU3HYECKUA CMBICH, AHAJOTHH C TEIUIOBBIM I0J00HEM
OPUMEHHUTEIbHO K razaM U KHUAKOCTSIM. Pacder ko3¢h¢uIMEHTOB MaccoOTAadd B amnmaparax
pPa3IMYHBIX THUIIOB IO YypaBHEHUSM C Oe3pa3MepHbIMM IEepeMEHHbIMU. Macconepeaya.
OcHoBHOE ypaBHeHUe Macconepeau. CooTHOIIEHNE MexX 1y K03 duuneHramMu Macconepenadu
M MaccooTAauyd, aAJuTUBHOCTh JIU(PYy3MOHHBIX compoTuBieHuil. VHTeHcupukanus
Maccolepeiayd IyTeM BO3JEHCTBUSA Ha JIMMUTUPYIOLIYIO CTaguio. BiusHue ycnoBuii
(TeMmeparypbl, JaBJIEHUS, KOHLEHTpallMi) Ha HampaBlIeHHE MaccolepeHoca Ha NpumMepax
abcopOLMK; TPUHIMIIBI BHIOOPa aOCOPOEHTOB.

3.3. ®azoBoe paBHOBecwe. MarepHuaiabHBIH OanaHC HEMPEPHIBHOTO YCTaHOBHBIIETOCS
npolecca MpHU Pa3iIMyuHBIX CHoco0ax BBIPAKEHHMsI COCTaBOB (a3 M MX PaCXOAOB; YpaBHEHHS
pabounx nauHUH. [IpenenbHble KOHUEHTpPALMU PACIpenesieMoro KOMIIOHEHTa B OTJAOUIed U
u3BJeKatomen (aszax Juis NPOTHBOTOYHBIX MPOLECCOB. MaKCUMalbHO BO3MOXKHAs CTENEHb
M3BJICYEHMSI, MUHUMAJIbHBIN 1 ONTHUMAaJIbHBIN pacxobl U3BJIEKatoLEel Ga3bl.

3.4. Meronpl pacuéra pa3MepoB MaccOOOMEHHBIX KOJIOHHBIX amnmapaToB. Pacuer
MONIEPEYHOT0 CEYEeHHs (JIMamMeTpa) KOJOHHBI, MPEAETbHO JOMYCTHMas M SKOHOMHYECKH
ONTHUMAJIbHAS CKOPOCTU CIUIOMIHON (ha3bl. PannoHanbHbI BBHIOOP B3aMMHOIO HampaBiICHUS
JBIDKEHUS (a3 U OpraHu3aliy MOTOKOB B MACCOOOMEHHBIX ammnaparax. PacueT MaccoOOMEHHBIX
IIPOLIECCOB U alMapaToB sl CHCTEM C OJIHUM paciipeesieMbiM KOMIOHEHTOM. OCHOBBI pacyeTa
BBICOTHI MacCOOOMEHHBIX anmnapaToB C HENPEPBIBHBIM U CTYMEHYaThIM KOHTakToM (a3. [IBa
OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KO3 (UIIMEHTOB Maccolepeauyl U Ha OCHOBE MOHSTHS
TEOPETUYECKON CTyneHu pasfeneHud. [loHdaTne dncna eguHMI] EpeHoca U BBICOTHI €IMHMIIBI
nepeHoca. Pakrop Mmaccomnepenaun. CpeaHssi IBIXKyILIas CHJIa Maccolepenadyu. BrusHue
IIPOJOJBHOIO IMEPEMEIINBAHNS HAa CPENHION ABIXKYILYIO cuily Maccomnepenauu. IIpouemypa
pacuera, OCHOBaHHas Ha oOOBeMHBIX Kod(¢uuueHTax wacconepenauu. [paduueckuit u
AHAJTUTUYECKUI METOJIbl pacyeTa. PacueT BhICOTHI MaCCOOOMEHHBIX aIMapaToB CO CTYIEHYAThIM
KOHTakToM ¢a3. DddexTuBHOCT cTyneHu 1no Mospdpu. CBs3b uMcia €IUHUI] NEpeHoca U
nokanpHOro KIIJ[ crymenu mo Mapdpu. UucneHHbIH pacdeT «OT CTYNEHHM K CTYNEHH» U €ro
rpaduyeckas MHTEPIpETAlUsl C HMCIOJIb30BAHUEM «KHHETHYECKON JIMHUM». YUeT CTPYKTYpbI
norokoB u KIIJ[ Tapenku. OcoOeHHOCTH pacueTa Tapelb4yaThblX KOJIOHH HAa OCHOBE MOHSATHS
TEOPETHYECKOU Tapenku. UNCIIO JeHCTBUTEIBHBIX U TEOPETHUCCKUX TapesioK. D (HEKTUBHOCTH
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Tapenkd. PanuoHanbHbI BbIOOp B3aMMHOTO HAampaBlIeHUs JBWKEHUsS (a3 ¥ OpraHu3aluu
MOTOKOB B MACCOOOMEHHBIX allfaparax.

3.5. AGcopbuusa. OOmMe NPUHIMUIBI YCTPOWCTBA M KiIacCH(UKAIUS armapaTroB IS
MacCOOOMEHHBIX IPOIIECCOB B cHCTeMax 'ra3(map)-KuAakocTh'". OCOOCHHOCTH KOHCTPYKITUI
abcopOepoB. OCHOBHBIE THIIBI M 00JaCTH PUMEHEHUs1 a0copOepoB: HAacCaJOYHBIC U TapeIbuaThie
KOJIOHHBI, almaparbl CO CIUIOIIHBIM U CEKIIMOHUPOBAaHHBIM 0apOOTa)KHBIM CJIOEM, almnapaThl C
JUCTIEPTUPOBAHUEM  JKUAKOCTH. Cxembl  aOCOpOIMOHHO-IECOPOIIMOHHBIX  YCTAHOBOK €
BbIJIEJICHUEM W3BJICUEHHOTO KOMIIOHEHTa M pereHepauueir abcopOeHTa (mecopOuueit mnpu
NOBBILIEHHON TEMIIEpaType, IOHWKEHUEM JaBJICHUs, OTTyBKOM HHEPTHBIM HOCUTEJIEM).

3.6. Huctnisauus. Pektudukanus. Paspenenue AUCTHIUISIMEH XKUAKUX TOMOTEHHBIX
cMecell M CKIDKEHHBIX Ta30B; 00J1acTH MPUMEHEHUSI 1 OCOOCHHOCTH IIPOBEICHUS MPOLIECCOB IPU
pa3iauyHoOM JaBieHud. [[apokuaKocTHOE paBHOBECHE AJII CHUCTEM C IMOJIHOM M OrpaHUYEeHHOM
B3aMMHON pPacTBOPUMOCTbIO M €ro BJIMSHHE Ha BO3MOXKHOCTb pa3/elieHUuss KOMIIOHEHTOB
TUCTHIUISIIMOHHBIME MeToAaMu. Pacder paBHOBecHsl [Js HA€aJbHBIX OMHAPHBIX CMECEH.
[Ipocras u ¢paknuoHHAs TEperoHka; neperoHka c aeduermarmei. MartepuanbHeli OanaHc,
pacueT BbIXOJa MPOJAYKTA U €ro CPeHEro COCTaBa MpHU MEpPEeroHKe OMHAPHBIX cMmeceil. CXeMbl
ycTaHOBOK. TersoBble OanaHChl M pacyeT pacxoJ/l0B TEIJIOHOCUTENEH IJIsl 3THUX IPOIECCOB.
Pextuduxanms. Ou3nko-XxMMHYECKHE OCHOBBI 1 OCOOEHHOCTH YCIOBUI MPOBEACHUS MIPOLIECCOB.
CxeMbl yCTaHOBOK JUISI HETPEPHIBHOM W MEPHOAMYECKON PEKTH(PHUKAINKA OMHAPHBIX CMECEH.
Oco0eHHOCTH yCcTpOWCTBA annapaToB (HACAJAOYHBIX U TapeIbuyaThIX KOJIOHH) U BRIOOpA PEKUMOB
uX paboThl NpU pekTUHUKAKK (IO CpaBHEHHUIO ¢ abcopOumeii). OcoOOEHHOCTH YCTpPOHCTBA U
BapHaHThl PabOTHl ucnapureneil U aedruermMaropoB. MoaeapoBaHUE U pacyeT MPOIECCOB U
anmapaTtoB TPU HENPEPBIBHOM peKTH(HUKanuu OWHApHBIX cucTeM. OCHOBBI YHCIECHHOTO H
rpad)0aHaIUTHYECKOTO METO/0B. Marepuanbhblii Gananc. Paboune nuauu. OmnpezneneHue
MUHUMaJIbHOTO U pabouero ¢iaermoBoro uwucia. TemaoBoi OajlaHC M pacyeT pacxoioB
TerioHocuTened. [IpuHIUIBI TEXHUKO-9KOHOMHYECKONH ONTHMHU3ALMK MPH pacueTe pabouero
¢dermoBoro uymcia, pa3MepoB ammapaTypbl W SHepreTHdeckux 3arpar. OCHOBBI pacueTa
TapenpyaThiX U HACAJOYHBIX PEKTU(DUKAIIMOHHBIX KOJIOHH.

Pa3nea 4. Ilpouecchl M anmapartbl pa3jejieHUs] TeTePOreHHbIX cucTeM (OCHOBHbIE
THAPOMEXaHU4YeCKHe MPoLecchl).

4.1. Paznenenuie rereporeHHbIx cucteM. OCHOBHBIE MOHATHS U MeToAbl. Kiaccudukarius
JKUJKUX U Ta30BbIX TE€TEPOrCHHBIX CUCTEM: CYCIIEH3UH, SMYJbCUH, IIE€HBI, IbUIM, TyMaHBbI.
MartepuanbHblii OajlaHC MPOIIECCOB Pa3AeIeHUs TeTeporeHHbIX cucteM. OneHka 3ppexTuBHOCTH
U BBIOOD ONTHMAJIbHBIX NMPOLIECCOB U AIMApPaTOB Ui Pa3/IeIeHUs] TeTePOTreHHBIX CMeceH.

4.2. OcHOBBI TEOpUM OCakJeHUs. Pa3neneHue XUAKUX U ra30BbIX CUCTEM B IIOJIE CHII
TskecTH. Pacuer ckopoctell CBOOOAHOTO W CTECHEHHOTO OCaXACHUS TBEPABIX YACTHI]
mapooOpa3Hoi M OTIMYHBIX OT Hee (opM B moje cuibl TshkecTH. [Iporeccel oTcTanBaHus u
YCTPOMCTBO aIllapaToB pa3AeieHUusl CYCIEH3UM, SMYJIbCUM M TbUIeH. Pacuer MOBEpXHOCTH
OCaXJIEHUS U MTPOU3BOIUTEIILHOCTH OTCTOMHHUKOB. Y CTPOHCTBO U JIeHCTBHE IIUKIOHOB (IIPOCTHIX
u 6aTtapeiHbIX ), THIPOLUKIOHOB.

4.3. TeueHue XUJKOCTH Yepe3 HEMOJBHKHbIE 3€PHUCTHIC U ICEBIOOKIKEHHbBIE CIIOU.
3HaueHue TUAPOJAMHAMUKH 3€PHUCTBIX CIIOEB B TMpolreccax QUIbTPOBAHMS, TEIUIO- U
MaccooOMeHa, TeTeporeHHoro karaiauza M Jp. OCHOBHBIE XapaKTEPUCTHUKU HTHUX CIIOEB:
JUCIIEPCHOCTD, y/IeTIbHas TOBEPXHOCTh, IOPO3HOCTh, SKBUBAJIEHTHBIN JHaMeTp KaHaioB. Pacuer
TU/IPABIMYECKOIO CONPOTUBIEHUS CJosl. ['MIpaBiIMyYecKOe CONMPOTHBIIEHHE CIIOEB HAcaJoK
MPOMBIIIIEHHBIX MAaCcCO- U TEMNIOOOMEHHBIX aIIapaToB.

Pexxumpl TeueHUs1 MOTOKOB B HACaJOYHBIX KOJOHHAX. ['MIpaBiInyecKkoe CONpOTUBIICHUE,
ABJICHUSl TIOJBHCAHMSI, 3axJieObIBaHUS M MHBEpCUU (a3 M pacyeT COOTBETCTBYIOIIUX
ckopocTeil. [maponuHaMuka TCEBIOOKIKEHHBIX (KUTSAMMX) cioeB. OOnacTh NpUMEHEHUS
MICEBIAO0KIKEHUSI. OcHoBHbIE XapaKTePUCTUKU MICEBAO00XKUKEHHOTO COCTOSIHUSI.
['unpaBnuyeckoe conpoTuBiIeHHe. Pacuer ckopocTelt ICeBI00KMKEHUS M CBOOOTHOTO BUTAHMS,
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BBICOTBI TICEBIOOXKWWKEHHOro cios. OIHOpPOJHOE U HEOJHOPOAHOE IICEBIOOKHKECHUE.
OCo0eHHOCTH TICEBIOOXKMKEHUSI TONUANCIEPCHBIX CioeB. [IHEBMO- W THAPOTPAaHCIOPT
3epHHUCTHIX TBEPABIX MaTEPHAJIOB.

4.4. DunpTpoBaHME CYCHEH3WH M OYMCTKA Ta3oB OT mbuiedl. Crenmuka moBeqeHUs
0CaJIKOB KaK 3€PHHUCTBIX CIIOEB: CKMMAEMBbIE M HEC)KMMAEMbIE OCaJIKU. Bubl (MIbTPOBaIBHBIX
neperopofok. @akToppl, BIUSIOIIME HAa CKOPOCTh GMIbTpoBaHU. DUIBTPOBAaHHE IIpU
MOCTOSIHHOM CKOPOCTH (PMIIBTPOBaHUS. DKCIEPUMEHTAIBHOE ONpeeTieHHe KOHCTAaHT YPaBHEHUS
¢unbTpoBanus. Knaccudukarus 1 ycTpoiCTBO OCHOBHBIX THIIOB HETIPEPHIBHO U MEPUOJHYECKH
paboTaroumx GUIBTPOB U GUIBTPYIOMIUX HEHTPUYT.

4. O0beM yueOHOH THCHHMILINHBI.

Beero CemecTtp
Bup yueoHoii padoTnl > 6
3E AKkan. 3E AKkan 3E AKkan

q, 9. . 4.
OO011as TpyA0EMKOCTh JTUCITUILUIHHBI 12 432 6 216 6 216
KonTakTHas padoTa - ay1uTOpHBIE 45 160 18 64 2.7 9%
3aHATHA
Jlekuun 1,8 64 0,9 32 0,9 32
JlaboparopHbie paboTsl (JIP) 0,9 32 - - 0,9 32
ITpaktnueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHAas pa6oTa 55 200 3,2 116 2,3 84
CamocTosTeIbHOE H3YUYCHUE PA3/ICIIOB 55 200 3.2 116 23 84
JIUCITUILINHBI
Buabl KOHTpOJIA:
IK3amMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTa - MpOMEKyTOTHAS 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
[ToaroToBKa K dK3aMeHY 71,2 0,99 35,6 0,99 35,6
Bua MTOroBOro KOHTpoOJIs: JK3aMeH JK3aMeH

Beero CemecTtp
Bup yueoHoii padornl 9 6
3E Actp. 3F Actp. 3F Actp.

q, q, q,
OO0m1ast TpyA0€MKOCTh TUCITUTLIMHBI 12 324 6 162 6 162
KonrTakTHas padora - ayiuTopHbIE 45 120 1.8 48 2.7 72
3AHATUA
Jlexun 1,8 48 0,9 24 0,9 24
JlaboparopHbie padboTs (JIP) 0,9 24 - - 0,9 24
[TpakTaeckue 3austus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padora 55 150 3,2 87 2,3 63

CaMOoCTOSITeIbHOE U3YUCHUE Pa3/IeiioB 55 150 3.2 87 23 63

JICITUTLIAHBI

Buabl KoHTpOJIS !

JK3aMeH 2,0 54 1,0 27 1,0 27

KonTakTHas paboTta - MpOMeKyTOIHAS 0.6 0,01 0.3 0,01 0.3
aTTecTaIus 2,0

[ToaroToBKa K SK3aMEHY 53,4 0,99 | 26,7 | 0,99 | 26,7

Bua uTOroBoro KOHTpoJIf: IK3aMeH IK3aMeH
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AHHOTanus padoyeil NPOrpaMmbl AUCHUNIIHHBI
«O01mIasg XuMH4YecKas TeXHOJIOT s

1 Heanb aucuumimMHbl — GopMUpOBaHHE 3HAaHMM B 00JacTH peanu3aly XMMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB C y4YETOM (DU3MKO-XMMHUYECKUX OCOOEHHOCTEH MPOTEKAIOUINX
peakuuii, BbIOOpa ONTUMAIBHBIX YCIOBUH pealu3yeMbIX HpOLeccoB, BbIOOpa 3(QeKTHBHBIX
PEaKTOpOB, MPUOOPETEHUSI HABBIKOB B COCTABJIICHUM MaTEpUAIbHBIX W TEIUIOBBIX OalaHCOB, B
pacuere IpOLECCOB M PEAKTOPOB HAa OCHOBE MAaTEMaTHYECKOIO MOJICIMPOBAHMS, IOIYyYCHHS
3HaHUH B 00JacTH pa3pabOTKU dHEProcOeperanx XUMUKO-TexHoJIornyeckux cuctem (XTC),
0€30TXOAHBIX U MAJTOOTXOAHBIX TEXHOJOTHH Ha IPUMEPE COBPEMEHHBIX IIPOU3BOJICTB.

2 B pe3yabTare u3yyeHus JMCHUIIMHBI 00y4alOMMiics J0/KeH:

Obnadamye cleayOMUMU KOMIIETCHIUAMU U HHAUKATOPAMH UX TOCTHXKEHUS:

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

3namo:

— OCHOBBI TEOPUU XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOZOJIOTHIO UCCIIEOBAHNS B3aUMOJECHCTBUS XUMMUYECKUX IIPEBPAICHUN U SIBICHUN
IIepeHOCca Ha BCEX MACIITAOHbIX YPOBHSX;

— METOJIMKY BbIOOpa peakTopa U pacdyéra npolecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE [TPOLIECCHI U PEAKTOPBI XUMUUECKON 1 OMOTEXHOJIOTUY;

— OCHOBHBIE IIPUHLUIIBI OPraHU3aLMY XMMHYECKOTO IIPOU3BOJICTBA, €TI0 UEPAPXUUECKYIO
CTPYKTYPY, METOJIbI OLIEHKH 3(PPEKTUBHOCTH IPOU3BOJICTBA;

— OCHOBHBIE XMMHYECKHE IIPOU3BOJCTBA.

Ymemn:

— paccuMTaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUUYECKOTO MPOLIECCa;

— BBIOpATh palioOHAIbHYIO CXEMY IIPOM3BOJICTBA 33JAHHOT0 IPOAYKTA;

— OLICHUTh TEXHOJOTMYECKYIO AP PEKTUBHOCTH TPOU3BO/ICTBA;

— BBIOpaTh 3¢ (PEeKTUBHBIN THI peakTopa;

— IPOBECTH pacyeT TEXHOJIOTMUECKUX MTapaMETPOB AJIs 3aJaHHOTO ITPOLIECCa;

— OIIPEeNEIUTh MapaMeTpbl HaWIy4llleld OpraHu3aliy Mpolecca B XMMHUUECKOM PEaKkTope.

Braoemy:

— MeToAaMH aHaiu3a 3PEeKTUBHOCTH pabOThl XUMHUECKUX IPOU3BOICTB;

— METOZAMHM pacueTa ¥ aHaJn3a MPOLECCOB B XUMUYECKUX PEAKTOpaX, ONPEAEICHUS
TEXHOJIOTHYECKUX ITOKa3aTelIeH;

— METOJIaMH BbIOOpa XUMHUYECKHUX PEaKTOPOB.

3 Kpartkoe cogep:kanue AUCHUIINHBI:

Paszpen 1. Xumuyeckasi TEXHOJIOTUSI M XMMHYECKOe IIPOU3BOICTBO.

1.1. OcHoBHbIE ompejae/eHUs] U TOJIOKeHHA. XuUMHU4YecKas TexHoyorus. OObeKT
XUMUYECKON TEXHOJIOTHMU. MeKOTpacieBol XapakTep XHMMHYECKOW TEXHOJOTrHH. PaszButume
XUMHYECKHX IPOU3BOJCTB U XUMHUYECKOW TEXHOJOTMU. MeCTO XMMHMUYECKON TEXHOJIOIMHM B
MPOMBINIIEHHON cdepe U METOJOB XMMHYECKONM TEXHOJOTMH B HEXMMHUYECKHUX OTPaciiax
IIPOMBINIIEHHOCTH. CUCTEMHBIN aHAJIN3 CIIOKHBIX CXEM U B3aUMOJACHCTBUM 2JIEMEHTOB CXEMBI —
MOHSTHE U coJiepkaHue Metoaa. PU3nyeckoe U MaTeMaTHYeCKOe MOJIEINPOBAHKE, ONIpeieNIeHUE
U OCHOBHBIC TOHSTHS, UX MECTO B WH)XCHEPHO-XMMHUECKUX HCCIIEOBAHUSAX U pa3pabOTKax.
MecTto U 3HaueHHE HATYpPHOTO W BBIUMCIMTENBHOTO 3KcrepuMmeHTa. Coaep)kaHue W 3aJayu
y4eOHOTro Kypca.

1.2. Xumuuyeckoe mPOU3BOACTBO. [loHsATHE O XHMMHUYECKOM MPOU3BOJICTBE.
MHOro()yHKIIMOHAJILHOCTh  XMMHYECKOTO TMpou3BOACTBAa. OOIas CTPyKTypa XUMHUYECKOTO
npou3BoAcTBa.  OCHOBHBIE  INOACHCTEMBI  XHMHYECKOrO0  Npou3BoAcTBA.  OCHOBHBIE
TE€XHOJOTMYECKHE KOMIIOHEHTBI XUMUYECKOTO IPOU3BOJICTBA.

KauecTBeHHBIE U KOIMYECTBEHHBIC [TOKA3aTEIN XUMUYECKOTO MIPOU3BOACTBA: TEXHOJIOTUYECKHE,
IKOHOMUYECKHUE, IKCILTyaTalllOHHbIE, COLIUAJIbHBIE.
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1.3. CrpIpbeBble pecypchl, BOJa M J3Heprusi B XMMHYECKOM IPOM3BO/JCTBeE.
Knaccudukanus cbIpbeBbIX PECypCcoB IO pa3iMYHbIM IpHU3HaKaM — (a30BOMY COCTOSHHUIO,
IIPOMCXOXKICHNI0, HMCTOYHHMKaM. MMHepanbHOE Chipbe (PyIObl M IIOJE3HBIE HCKOIAEMBbIE),
OpraHUYECKOE MPUPOAHOE ChIpbe (TOPIOUME HCKOMAEMBIE), PACTUTEIBHOE U KMBOTHOE CHIPBE,
BTOPUYHOE CBHIPhE — MX HCIIOJIb30BAaHHE U MyTH nepepaboTku. OCHOBHBIE CIIOCOOBI EPBUYHOM
00paboTKH ChIphsl (OOOTaIIeHHe, OYMCTKA, MOJATOTOBKAa K TPAHCIOPTHUPOBKE M IepepaboTke).
[ToHsTHE, CYIIHOCTh ¥ TPUMEPHI YIIIyOJIEHUS MCIOJB30BAaHUS CBHIPbS, KOMOWHHPOBAHUS
MIPOU3BOJICTB U KOMILJIEKCHOM 1epepabOTKH ChIPbSL.
3HaueHUE U UCII0JIb30BaHUE BO/IbI B XUMUYECKUX NMPOU3BOACTBaX. McTounuku Boabl. TpeboBaHus
K TEXHOJIOTUYECKOU U ObITOBOI Boze. [IpoMbliieHHast HOArOTOBKA BOABI U METOJIbI €€ OYHCTKHU
oT npumeceil. OCHOBHBIE METO/Jbl KOHTPOJS KAa4eCTBAa BOJABI. DKOHOMMS BOJONOTPEOIECHUS B
npou3BoJcTBE. BomooOopoTHble cuUCTeMbl. BUIBI M HCTOYHHKU HHEPrMM B XHMHUYECKOM
IPOMBIIIICHHOCTH. MacmTaObl MOTpeOIeHHs M CIIOCOOBI YMEHBIICHNS SHEPTeTUYECKHIX 3aTpar.
CymHOCT, M TpUMEpbl pPEreHepalud W pPeKymepalud SHEePTUud. DHEProTeXHOJIOTUYECKUE
CUCTEMbI. BTOpuuHbIE 3HEPreTUYECKUE PECYPCHI.

Pa3neu 2. TeopeTuueckue 0CHOBbI XMMHYECKHX MPOIECCOB H PEAKTOPOB.

2.1. OcHoBHBIE ompeaeeHUs U MOJIOKeHHA. DU3UKO-XUMUYECKHE 3aKOHOMEPHOCTU
XUMHYECKHX TMPEBPALCHUI — CTEXHOMETPUYECKHE, TEePMOJMHAMUYECKHE, KUHETHUYECKHUE.
[Toxazarenn XHWMHUYECKOrO TMpEBpallleHUusi — CTENEeHb [pPEBpallleHUs, BbIXOJ IPOAYKTa,
uHTerpaibHasgs U auddepeHIanbHas CeJIeKTUBHOCTH, CKOPOCTH pPEaKIMH M IpeBpalleHUs
pEeareHToB.

2.2. Xumuueckue npoueccol. Omnpenenenne. Kinaccupukamnus XuMUYECKUX MPOIECCOB

[0 pa3IUYHbIM IpPU3HAKAM — XHMUYECKUM (BHJ XUMHUYECKOW pEaKluu, TEPMOJNHAMUYECKUE
XapaKTEepUCTHKH, CXeMa IMpeBpalleHui) U (a3oBbIM (YUCIIO M arperaTHoe cocTosiHue (a3).
['omorennslii xumuueckuii mnpomecc. OmpeneneHue W OpUMepbl. BiusHue XUMHUYECKUX
NPU3HAKOB U YCIOBHM MpOTEKaHMs Ipolecca Ha ero nokaszarenau. CriocoObl MHTEHCH(DUKALINY.
[TonstTe onTUManbHBIX TemmepaTyp. OnNTuManbHble TeMIepaTypbl [UIsl OOpaTUMBIX U
HEOOpaTHUMBIX 9K30- M DHHIOTEPMHMUYECKHX peakuuid. [eTeporeHHblid (HeKaTaIUTUYECKUA)
xumuueckuil npomecc. Onpeaenenue u npumepbl. CTpyKkTypa mpoliecca U ero COCTaBISIONINe
(ctagun). HaGmonaemast CKOpoCTh XMMHUYECKOT 0 MpeBpateHust. O0nactu (pexXuMbl) IPOTEKAHUS
mpoiiecca, JUMHTHPYIOMAs cTaaus. | eTeporeHHbl XUMHYEeCKui mporecc "ra3 (KUAKOCTH) -
TBepaoe". O60CHOBaHNUE, TOCTPOEHUE U aHAJIN3 MAaTEMAaTHYECKOM MOJIEH [T peakMi rOpeHus
(Mmomens "cxumaromascs cdepa') u TomoxuMHUeckor (Monens ¢ HEB3aMMOJIEHCTBYIOIIUM
saapom"). Habmromaemasi CKOpocTh IpeBpallieHusl, BpeMs IPEBPaLeHNs U TyTH UHTEHCU(PHUKAIIUN
JUI pa3M4yHbIX oOjacTed MmpoTekaHus mpoiecca. ['eTeporeHHsld XMMHUYECKH mpoiecc '"ra3
(KuaKoCcTh) - XHUIKOCTH". OOOCHOBaHME, NMOCTPOEHUE W aHAIU3 MaTeMAaTUYECKOM MOJIENH.
Habmiomaemass  ckopocTh  TpeBpalleHHs M 00JacTM  MpoTekaHus mporecca. Ilytu
MHTEHCU(PHUKAIIUH ISl pa3IYHBIX PEKUMOB IIpoliecca.
Karanutnueckuit npouecc. Onpenenenune, KiaccupuKkaiys, npuMepsl. I eTeporeHHbIi KaTaau3 Ha
TBepAOM Kartanu3atope. OOOCHOBaHME, MOCTPOCHHE M aHAJIU3 MaTeMaTH4YeCKOW MOJENu Ha
KaTaJIMTUYECKOM MOBEPXHOCTH M B MOPUCTOM 3epHe Kartaiusaropa. HaOmromaemast ckopocTh
npeBpalieHuss M 00yacTH mpoTekaHus mnporecca. CrTeneHb WCHOIb30BAaHUS BHYTpPEHHEH
noBepxHocTH. [lyTn MHTEHCH(pHUKAIIMY KaTATUTHYECKUX MPOIIECCOB.

2.3. Xumuueckue peakrTopbl. OmpesnelieHHe W HA3HAYEHUE XMMHYECKOTO PEAKTOPA.
PeakToppl B XMMHYECKMX M HEXMMHUYECKHX OTPACIsIX MPOMBIIUIEHHOCTH. O030p THIOB
XUMHYECKHX PEAKTOPOB, UX CTPYKTYPHBIE 3JIEMEHTHI (peaKIMOHHAs 30Ha, YCTPOMCTBa BBOJA U
BBIBOJIA, CMEILICHMS, DPAa3/EiCHUS M PpaCIpeAeCHUs IMOTOKOB, TEIJIOOOMEHHBIE 3JIEMEHTHI),
OCHOBHBI€E [TPOLIECCHI U SIBJICHUS B HUX. CUCTeMAaTH3alMsl IPOLIECCOB B XUMUYECKOM PEAKTOPE 10
MacmTaly MX TPOTEKAHUS: XUMHUYECKAsh peakiys, XMUMHUYECKUH IpoLecc B 3JIEMEHTApHOM
o0beme, MpoIlecchl B PEaKUMOHHOM 3JEMEHTE M B PEAKTOpe B IEJIOM, UX B3aUMOCBS3b M
uepapxuueckas CTpyKTypa MaTeEMaTHUECKON MOJIENH TIpoliecca B peaktope. IIpuMepsl npouecco
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B Pa3IMYHBIX BUAAX XUMHUYECKUX peakTopoB. Kiaccuduxamus mporeccoB B peakTopax IIo
pa3IMYHBIM MpPU3HAKAM - BUJ XUMHUYECKOT0 Mpoliecca, OpraHu3aius MOTOKOB peareHToB (cxema
JIBUKEHUSI PETEHTOB YEPE3 PEAKTOP, CTPYKTypa MOTOKOB B PEAKLMOHHOM 30HE), OpraHu3anus
TEIUIOBBIX TOTOKOB (TEIUIOBOM pEXHM, cXeMma TeIuiooOMeHa), CTallMOHApPHOCTh Ipoliecca.
O06o0cHOBaHME U IOCTPOEHUE MAaTEMATUYECKON MOJIENIN IIPOLIECCa B PEAKTOpaX pa3IuvyHOIo THIa
KaK CHCTEMbl ypaBHEHUI MaTEepPHAIbHOTO U TEINIOBOTO 0aJlaHCOB Ha OCHOBE JIAHHBIX O CTPYKTYpe
[IOTOKA, XMMMUYECKHUX IIPEBpAIICHUAX, SBICHMUAX IIEpeHOoca Teljla M BEIIeCTBA U HUX
B3auMozeiicTBun. CucreMaTu3anus U KiacCU(PHUKAIUs MaTeMaTUYECKUX MOJeNel MPOIECCOB B
peakTopax. M3oTepMudeckue mpoueccel B XUMUYECKOM PeakTope. BiausHue cTpykTypbl moTtoka
(umeanbHOE CMEIIEHHWE W BBITECHEHHE), CTAllMOHAPHOCTH TMpoiecca (IPOTOYHBIA U
NEePUOANYECKUI), TapaMeTPOB U YCIOBUN MPOTEKaHUS IIpolecca (TeMiepaTrypa, KOHLIIEHTpalus,
naBjieHue, 00beM peakIIMOHHOM 30HbI, BpeMs), BUJIa XUMUUYECKOM peakuuu (IIpocTasi U CI0XKHas,
oOparrmasi U HeoOpaTHMasl) M €€ IMapaMeTpOB Ha MPOPWIM KOHIICHTPAIMK W IOKa3aTeln
mpolecca B peakTope (CTerneHb MpeBpalleHUs, BBIXOJ MPOIYKTa, CEJIEKTHBHOCTH MpoIlecca).
OcHoBbl pacdera mporecca B peakrope. ComocraBieHue 3((HEKTHBHOCTH IPOIECCOB B
peaKTopax, OIMUCHIBAEMBIX MOJICTISIMHU UACATLHOTO CMEIIEHHUS U BITeCHeHus. Hemzotepmuueckue
IpoLEecChl B XHUMHUYECKMX peakTopax. OpraHusanusi TEIUIOBBIX IIOTOKOB M PEKUMOB B
XUMHYECKHX peakTopax. Pacnpenenenue remmnepaTypsl, KOHIIEHTPAIMHA U CTENIEHH MTPEBPALLICHUS
B pEaKTOpe B pPEKMMaxX HACAILHOTO CMEIICHHS U BBITECHEHHs, aauabaTHUYecKOM U C
TeruiooOMeHoM. CBsi3b TEMIEPATyphl M CTENEHU MpeBpallleHus B aanabaTHYecKoM Ipolecce.
ConocrtaBieHue ¢ H30TEPMUUYECKUM PEKUMOM. YHCIIO U yCTOMUMBOCTh CTALIMOHAPHBIX PEKUMOB
B PEaKTOpax UAeabHOTO CMEIICHHUS.

2.4. IlpoMbllLIeHHbIe XUMHYECKHE peakTopbl. Ha KOHKPETHBIX puMepax NpeIMeTHO
paccMaTpUBAIOTCS MPOMBIIIIEHHBIE PEAKTOPHI ISl IPOBEIEHUS TOMOTE€HHBIX, T€TEPOTr€HHBIX U
KAaTaJIUTHUYECKUX TPOIECCOB — THUIBl PEAKTOPOB, KOHCTPYKTUBHBIE XapaKTEPUCTHKU U
0COOEHHOCTH peXrMa, 00JIaCTH MCTIOJIb30BaHMS.

Pa3nea 3. XumMnueckoe Nnpou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYECKasi CHCTeMA.

3.1. CTpykTrypa M oOnmMcaHue XHMHKO-TEXHOJOTHMYECKOH CcHCTeMbl. XUMUYECKOE
MPOU3BOJICTBO Kak XUMUKO-TexHomoruueckas cuctema (XTC). [Tousarue cucrems u XTC. CoctaB
XTC: anemMeHTsl, cBs3M, nojacucteMbl. DnemMeHTsl XTC, knaccudukanus mo BUAY MPOLECCOB U
Ha3HaueHuio. TexHomornueckue cBs3u diemeHToB XTC (motokm). IlocnmemoBarenbHas,
napaijenbHas, pa3BeTBICHHAs, IOCIENOBaTENbHO-00BOAHAs (Oaiimac), oOpaTHas (peruKi)
TeXHOJOornyeckue cBs3u. Mx cxemsl u HasHaudenne. Onucanne XTC. Bumer momenern XTC -
onucaTenbHble U rpadudeckue. OnucaTeabHble MOJETH - XUMHUYECKasi CXeMa U MaTeMaTHYecKas
mojenb. I'papuueckue Monenu - QyHKIMOHAIbHAS, TEXHOJIOIMYECKasl, CTPYKTypHast U ApyTrue
(cienmanbHble) cxeMbl. HazHaueHue, MpMEeHEeHHe U B3aUMOCBSI3b MOIENEH.

3.2. Anaim3 XTC. Ilonstue, 3anaun u pe3ynbrarsl aHanuza X1TC - coctosnue XTC,
MaTepuaibHBIA U TEIJIOBOM OaslaHChI, MMOKA3aTeNu XUMHUECKOro npoussojictBa. CpoiictBa XTC
KaK CHCTEMBI: B3aMMOCBS3aHHOCTb PEXKHMMOB DJIEMEHTOB, Pa3JIMYME€ ONTHUMAJIbHOCTU 3JIEMEHTA
OJIMHOYHOTO U B CHUCTEME, YCTOMUMBOCTh M CYIIECTBOBAHUE CTAI[MOHAPHBIX PEKHUMOB U JIp.
MarepuanbHblii U TeruioBoW OaynaHChl. MeToAMKa COCTaBICHHMS M pacdyeTa MaTepHalIbHBIX U
termoBeix OamancoB XTC m ee momcucreM. OcoOGHHOCTHM pacyeTa OajdaHCOB B CXeMax C
peunkioM. @opMbl MpeacTaBieHust 0alaHCOB (TaONMIbI, AUarpaMMbl U JIp.). MaTepuaabHbIN
OanaHc /1711 MaCCOOOMEHHBIX U PEaKIIMOHHBIX 3JIEMEHTOB. Vcronbp30BaHNEe CTEXMOMETPUUECKHUX,
TEPMOJIMHAMMUYECKUX M MeXK(]a3HbIX OanaHCOBBIX COOTHOLIEHUH. CTeneHb HCHOJIb30BAHUS
CBIPBEBBIX PECYPCOB. DHTAJIBIUNHBIN, SHEPTeTUUECKHH (110 TOJIHOM SHEPTUN) U IKCEPreTUYECKHI
6amancel u KIIJ[. x comocTaBiaeHue u ucnoib3oBanue B ananuze XTC.

3.3. Cunte3 XTC. [lonsarue u 3anaun cuate3a XTC. OcHoBHBIE 3Tanbl pazpadotku XTC.
Ponp marematnyeckux M 3BpUCTUYECKMX METOAOB. OCHOBHBIE KOHLENUUU Mpu cuHtese XT1C:
MOJIHOE HCIOJBb30BaHUE CHIPbEBBIX M SHEPreTHYECKHX PECcypcoB, MUHHUMHU3ALUS OTXOJIOB,
ONTUMAJIFHOE UCIOJb30BaHUE ammapaTypbl. WX copepikaHMe U CIOCOOBI  pealu3alvu.
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KoMOnHMpoBaHHBIE NPOM3BOACTBA, COBMELIEHHBIE IPOLECCHl, BTOPUYHBIE SHEPreTUUECKUE
peCypChl,  DHEPrOTEXHOJOTMYECKHE  CHCTeMbl, mnepectpamBaeMble XTC, 3aMKHYyTBbIE,
MaJIOOTXO/IHbIE IMPOU3BOJACTBA - MX IOHATHS, OCOOCHHOCTH W TpuMeHeHue. OIHOpPOIHBIE
TEXHOJIOTUYECKNUE CXEMbI: CHUCTEMa PEKyIEepaTUBHOIO TEIUIOOOMEHA, CHUCTeMa pa3JesIeHUs
MHOTOKOMIIOHEHTHOH CM€CH, cucTemMa peakTopoB. OCHOBBI IOCTPOECHUSI HMX ONTHUMAaJIbHOMN
CTPYKTYpBI

Pa3nea 4. IlpoMblnuieHHbIe XMMHYECKHE NPOU3BOACTBA. XUMUUECKHE IPOU3BOACTBA
paccMaTpUBAIOTCA NPEAMETHO KAK PEANU3alps HU3YyYEHHBIX TEOPETUYECKHX OCHOB XHMHKO-
TexHoyoruueckux mpoueccoB u XTC, xoHuenuuii moctpoenus BbicokodddexruBnoit XTC.
OCHOBHOM aKIEHT Jenaercs Ha (PU3MKO-XMMUYECKHE OCHOBBl KOHLEHIMM IOCTPOEHUS
TEXHOJIOTMYECKOM CXEMBbI MPOU3BOJACTBA U €ro noacucreMm. IIpou3BOACTBO CEPHONM KHUCIIOTBHI.
ITponsBoncTBo aMmmuaka. IIponsBoacTBo a30THOM KUCIOTHL. [Ipon3BoacTBO cTHpOIIa.

Pa3nes 5. CoBpemMeHHbIe TeH/IeHIMH B PA3BUTHM XMMHUYeCKOH TeXHOJIOruu. Tekyiiee
COCTOSIHUE XMMHMYECKOHN ITPOMBIIIJIEHHOCTH B MUPE M TCHIECHUUU €€ pa3BUTHs. [lepcniekTuBHbIE
MCTOYHUKU CBIpbS U dHepruu. Kiactepusanust XuMuueckoi npoMbIuieHHOCTH. COBMEIICHHbBIE
nporeccel. ['mOkue U mepecTpaMBaeMble TEXHOJOTMYeckHe cxeMbl. HoBble XuMuKO-
TEXHOJIOTMYECKHE MTPOLIECCHI U CIIOCOOBI MOTy4YeHHs npoaykToB. HanoTexHonorus.

4. O0béM y4eOHOI THCIUNIHHBI:

Bup y4eOHoii padoThI 3E Oﬁben;i::;.u:nnmi;p.q'
O01as TpyA10eMKOCTb 1Y CHUNITHHBI 7 252 189
KonrakTHasi padoTa — ayIUTOPHBIE 3aHATHSI: 2,67 96 72
Jlexun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
JlaGopatopusbie pabotsl (JIP) 0,89 32 24
CamocrosiTeJibHAas pa6oTa 3,33 120 90
CaMocCTOATEIbHOE NU3YUYEHHUE PA3AEIOB IUCLUIIIMHbI 3,33 120 90
Bua konTposs:
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MpOMEXYTOUYHAs aTTeCTalHs 1 0,4 0,3
[ToaroToBKa K dK3aMeHY 35,6 26,7
Bu HTOroBOro KOHTpOs IK3aMeH

AHHOTanus padoveil NPOrpaMmbl IUCHUIIITHHBI
«CI/ICTeMbl ynpaBneHml XUMHKO-TEXHOJOIHYECKUMMHN npoueccaMn»

1 Heap AuCHMIUIMHBI — 1aTh 0a30BbI€ 3HAHUS 110 TEOPUU CUCTEM YIPABICHUS XUMHUKO-
texHosoruueckumu npoueccamu (CY XTII), mpuButh HaBbIKK M yMeHuUs aHanu3a cBoiictB XTI,
KaK 0OBbEKTOB yIpPaBIEHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHUUECKHUX CPEJCTB YIIPaBJICHUS.

2 B pe3yabTare u3yyeHus JMCHUILIMHBI 00Y4YAIOIMIiCS TOJIKEH:

Obaaoams cleqyOmUMU KOMIETECHIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

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

3namey:

— OCHOBHBIE IIOHSTHSI TEOPUHU YIIPaBJICHHUS],

— CTaTUYECKHUE U TMHAMUYECKHE XapaKTePUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BHJBl cuUcTeM aBToMarmyeckoro ympasieHus (CAY) u  3aKkoHBI
pETyJINPOBAHNS;

— unoBble CAY B XUMHUYECKOW TPOMBIIITIEHHOCTH;

— METOZBI ¥ CPEACTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKUX TAPAMETPOB;

— ycroituuBocth CAY;
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— OCHOBHbIe MOHATHS O HenuHeHHbix CAY, peneiiHbIX cHucTemMax, JIOTHYEeCKUX
QIroOpuTMax yInpaBJIeHUs, aJalITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPaBICHUS.

Ymemy:

— OIIpeNeNsATh OCHOBHBIE CTaTHMYECKHE M JAMHAMUYECKUE XapaKTEPUCTHKUH OOBEKTOB
YIPaBJICHUS;

— BBIOMPAThH PAllMOHATIBHYIO CUCTEMY PETYJINPOBAHUS TEXHOJIOTHYECKOTO MPOIEecca;

— OLIeHUBaTh ycTOWUnUBOCTh CAY;

— BBIOMPATh KOHKPETHBIE TUIBI TpUOOpoB Asst auarHoctuku XTI

Braoemy:

— METOJIaMH T€OPHUHM aBTOMATUYECKOI'0 PETYIMPOBAHMS, OPTaHU3ALUU U pacdy€ra CUCTEM
ONTHUMAJIBHOTO YIPABJIEHHUS MPOLIECCAMUA XUMHUYECKON TEXHOJIOTHH.

3. KpaTkoe cogepkaHue JUCHMILINHBI:

Paznen 1. OcHoBHBIE MOHATHSA ylpaBJieHUs XHUMHMKO-TEXHOJOTHYeCKUMM
npoueccamm. 3HAUEHHE AaABTOMATHUYECKOrO YINPABICHUA Ui Pa3BUTHS  XUMHYECKOM
MPOMBIIUICHHOCTH. (OCOOCHHOCTH YIPABJICHUS XMMHYECKUM TPEANPUATHEM U XUMHUKO-
TEXHOJIOTHYECKUM IIPOLIECCOM. TexHUKO-35KOHOMUYECKU I sddekt BHEJIpEHUS
ABTOMATU3UPOBAHHBIX CHCTEM yIpaBieHUs. Poib cucreM yhpapieHHss B OOECICUCHHH
0€30MacHOCTH XMMHUYECKOTO MPOU3BOJICTBA M OXPAHBI OKpYXkatomiei cpeapl. OCHOBHBIE TEPMUHBI
u onpenencaus. Mepapxus ynpasnenus. OCHOBHBIC NMPUHIMIBI ynpasieHus. Kiaccupukammst
cucrteM ynpasienns OynknuonanbHas ctpykrypa CAY. Ilokaszarenu kauecTBa ynpaBieHUsI.

Pa3nen 2. OcHOBBI TeOPUH ABTOMATHYECKOT0 yIpaBJjieHusl. MareMaTndecKue MOeIn
CAY. lunamuueckue xapakrepuctuku CAY. Mcnonbp3oBaHue onepanioHHOIO UCUUCICHUS IS
ananmu3za CAY. TumnoBble AMHAMUYECKHE 3BEHbs. BpeMeHHbIE M YaCTOTHBIE XapaKTEPHUCTHKHU.
DOKBUBaJCHTHbIE TMpeoOpa3oBaHUs CTPYKTYPHBIX CXeM. YcToiumBOCTh JuHEHHbIX CAY c
oOpatHOl cBs3bto. Kitaccugukanusi 1 OCHOBHBIE CBOICTBa OOBEKTOB ympaBieHHUs. MeTonbl
oTpefieNieHUs] CBOUCTB 00BEKTOB yrpaBieHus. OCHOBHBIC 3aKOHBI PETYIUPOBAHUS. Perynaropsl
Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX ceTell. [{udpoBbie u podacTHBIE CHCTEMBI yIPABIICHHUS.
Breibop 3akoHa perynupoBaHHS W ONpPEJEICHHE ONTUMAIbHBIX MapaMeTpOB HACTPOUKH
MPOMBIIUICHHBIX PETYJIATOPOB.

Pa3nen 3. U3mepenne TeXHOJOTHYECKHUX MAPaMETPOB XHMHKO-TEXHOJIOTHYeCKOIo
npounecca. ['ocynapcTBeHHasi cucTeMa MPOMBIIUICHHBIX MTPUOOPOB U CPEJCTB aBTOMATH3AIIUH.
OcCHOBHBIE TEpMHHBI M OIpeAeleHus MeTpoiorud. Meroasl u3Mmepenuil. Cpencrsa
W3MEPUTEIIBHOM TEXHUKH, HMX CTaTUYECKME W JHMHAMU4Yeckue cBoiicTBa. llorpemHnocru
u3mepenuil. CriocoOwl nepenaun nHbopManuu Ha pacctosHue. OpraHu3anus JIUCTAHIIMOHHOM
nuarHoctukn  XTII. M3MepeHne OCHOBHBIX TEXHOJIOTMYECKUX MapaMETpOB: JIABJICHUS,
TeMIEepaTypbl, pacxoja U KOJIMYECTBA, YPOBHS KUIKOCTH U CHITYYHX MATEpPHAIIOB, COCTaBa U
(U3UKO-XMMHYECKUX CBOHUCTB BEIIECTB.

Paspnen 4. OCHOBBI IPOCKTHPOBAHUSA ABTOMATHYECKHX CUCTEM YIIPaBJICHHS XUMHKO-
TeXHOJIOrH4ecKUMU npoueccamu. Ocodennoctu ynpasnenus XTI, PerynupoBanue 0CHOBHBIX
TEXHOJIOTHYECKUX MapaMeTpoB: pacxoja, JaBJeHUs, TeMreparypsl, ypoBHs, PH. Texuuueckue
cpeactBa CAY. OCHOBHbIE PA3HOBUIHOCTH YIPABISIOIUX YCTPOUCTB. TUIIBI, XapaKTEPUCTUKU U
pacu€T MCIOJHUTEIBHBIX MEXaHW3MOB U PETYIUPYIOMUX opraHoB. OdopmiieHne MPOEKTHOTO
3a/laHus Ha aBTOMATHU3AIMI0 TEXHOJIOTUYECKOTO mporiecca. BeIOOp Touek u3MepeHusi, KOHTPOIs,
YIPABISIEMBIX TTAPAMETPOB U YIIPABIISIONINX BO3/ieHcTBHM. CTaHIapThI M YCIOBHBIE 0003HAYCHUS
s TexHomormueckux cxem. OcHoBHble cBegeHus o0 ACY TII B XUMHUYECKOH
npombinuieHHOCTH. [Ipumepsr ACY TII B xuMuyeckoi TpOMBITIUIEHHOCTH. OCHOBHBIE BBIBOIBI
no kypcy. CoBpemennsbie TeHaeHuu B pazsutuu CY XTII.
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4. O0bém y4eOHOM TUCIUIIHHBI:

Bun yueOHo# padoThI Obbem AnCUMIINHbE
3E Akaa. 4. | AcTp.u.

O01as TPYA0eMKOCTb IUCIUTITHHBI 5 180 135
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexiun 0,433 16 12
ITpaktrueckue 3ansatus (113) 0,433 16 12
Jlaboparopusie paboTs (JIP) 0,433 16 12
CamocTosiTejibHas padoTa 2,67 96 12
CamocTosITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 2,67 96 72
Bua konTposs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroToBKa K 3K3aMEHY 35,6 26,7
Buj1 H”TOroBOro KOHTPOJIs IK3aMeH

AHHOTaNUs padoyeil MPOrpaMmMbl JUCHUNIMHBI
«MopaeupoBaHHe XUMHKO-TEXHOJOTHYECKHUX MPOLECCOB)»

1 Heap qpucuuminHbl — npuodpeTeHre 0a30BbIX 3HAHMI 110 OCHOBHBIM pa3fieliaM Kypca,
a TaKkKe YMEHUH U TMPAKTUYECKUX HABBIKOB B 00JAaCTHM MOJEJIMPOBAHUS XUMHUKO-
TEXHOJOTHYECKHUX MPOIIECCOB, UCTIOIb3YEMbIX MPHU PEUICHUH HAYYHBIX U MPAKTHUYECKUX 3a/1a4.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIIUIICS 10JIKEH:

Obaaoams cleqyOmIMA KOMIETSHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

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:

- METOJIbl TOCTPOEHHUS SMIMPUYECKUX (CTATUCTUYECKUX) U  (PU3MKO-XMMHUYECKHX
(TEOpEeTHYECKUX) MOJIENEeH XUMHKO-TEXHOJIOTHYECKUX TPOIIECCOB;

- METO/Ibl UIEHTH(PHUKAIIMYA MAaTEMATUYECKUX ONHUCAHUN TEXHOJIOTHYECKUX MPOIIECCOB Ha
OCHOBE IKCIEPUMEHTAIbHBIX TAHHBIX;

- METOAbl ONTHMM3ALMHM XUMHUKO-TEXHOJOTMYECKHX IPOLIECCOB C MPHUMEHEHUEM
AMIOUPUYECKUX U/ UITN PU3UKO-XUMUYECKUX MOJEIEH.

Ymemy:

- IPUMEHATh W3BECTHBIE METOJIbl BBIUMCIMTEIBHON MaTeMaTUKH M MaTeMaTU4ecKOi
CTAaTHCTUKH JUIsI PEIICHUs] KOHKPETHBIX 3aJad pacueTa, MOJCTUPOBaHUsS, HACHTU(DUKAIMUUA U
ONTUMM3AIMH TIPU HCCIETOBAHUM, TPOEKTUPOBAHUN M YIPABIECHUH INPOLIECCAMU XHMUYECKOU
TEXHOJIOTHH;

- HCIIOJIb30BAaTh B CBOEW MPAKTHUECKON NEATEIbHOCTH JUIS JOCTHXKEHUS JITHX Lienei
M3BECTHBIE MMAKETHI MPUKIIATHBIX IPOTrPaMM.

Bnaoemp:

- METOJJaMH MaTeMaTHYeCKOM CTaTHCTHUKU JJIsi 0OpabOTKH pe3yibTaTOB AKTUBHBIX H
MACCUBHBIX KCIIEPUMEHTOB;

- METOJaMU BBIYMCIUTEIBHON MaTeMaTHKU [UIsl pPa3pabOTKU W peanu3alud  Ha
KOMIIBIOTEpaxX aJrOPUTMOB MOJEIUPOBAHUS, HIAECHTU(UKALUA M ONTUMHU3ALUNA XUMHUKO-
TEXHOJIOTMYECKHX IPOLIECCOB.

3. Kpartkoe cogep:xanue JTUCUMIIHHbBI

Tema 1. OcHoBHBIe NOHATHSA. OCHOBHBIE IPUHLIUIIBI KOMIIBIOTEPHOTO MOJIEITHMPOBAHUS
XUMHUKO-TexHoJlornueckux  mporieccoB  (XTII). Maremarndeckue  SMOUPUYECKHE U
MaTeMaTHYecKue  (U3UKO-XMMHYECKHE MOJEIM U KOMIIBIOTEPHOE  MOJAEIHPOBAHMUE.
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JleTepMuHUpPOBaHHbIE U BEPOATHOCTHBIE MaTeMaTudeckue mMozenu. IlpuMenenune metononorun
CHUCTEMHOI'0 aHajM3a Ul PEeLICHMs 3aJad MoJeIupoBaHus. IIpuMeHeHue npuHLOKINA «9EPHOTO
AIMKa» IPU MaTEMaTUYECKOM MOJEIMPOBAaHUM. ABTOMAaTHU3UPOBAHHbBIE CUCTEMBI NPHUKIAJIHON
uHpopmatuku. Mepapxuueckass CTpyKTypa XUMHMUYECKHX IIPOM3BOJICTB U UX MaTEeMAaTHYECKHUX
Mozened. lIpuMeHeHne KOMIBIOTEPHBIX MOJEIEH XHMHYECKMX IIPOLECCOB I aHAJIN3a,
ONTHMM3ALMM W  CHHTE3a XMMMKO-TEXHOJOIMYECKHX cHCTeM. (OCHOBHBIE  IIPHEMBI
MaTeMaTHYECKOTO MOJICIIUPOBAHUS: SMIUPUUYECKUNA, CTPYKTYpPHBIH ((DU3MKO-XUMUYECKUN) U
KOMOMHUPOBaHHbIN (TeopeTnueckuil). IlocTpoeHne craTHUeCKUX U JUHAMUYECKUX MOJENEH.
Pemenue npsmeix 3aga4. IIpoekTHBIN 1 TOBEPOUHBIN (OLIEHOUHBII) pacyeT npoleccoB. Pemenue
oOpatHbIX 3a1a4. [lapamerpuueckas U cTpyKTypHast HACHTU(UKALMSA MAaTEMAaTHIECKUX MOJIENIEH.
VYcTaHoBIIeHHE a/IEKBAaTHOCTU MaTeMaTHYecKux Mmojenei. CTparerusi NpoBEAECHUs pPacuyeTHBIX
MCCJICJOBAHUM U KOMIIBIOTEPHOI'O MOJIEIMPOBAHUS PEAIbHBIX IIPOLIECCOB.

Paznen 1. IlocTpoeHme >SMIHpPUYECKHX Mojesdell XMMHKO-TEXHOJOTHYECKHX
NPOLIECCOB.

Tema 1.1. dopmyJupoBKa 3aJa4d ANNPOKCMMALMHU JAAHHBIX /IJIf ONHUCAHMA
IKCIIEPHMEHTAJIBHBIX 3aBHCHMOCTEH M IOJYYCHHS SMIHMPHYECKHX MoOJesIell NMPOLeccoB.
Buns! kputepues annpokcumanuu. Kpurepuil MeToa HaMMEHBIINX KBaApaToB. Penmenue 3axaun
annpoKCHMalUM U1 HEJIMHEWHOM M JMHEMHOM 10 mapaMmerpam Mojesed. MarpuyHas
(dopMynupoBKa 3a7auyd anIpOKCUMalWU. AHAJIUTUYECKUN U aJITOPUTMHUECKUN MOAXOJIbI JUIS
pellleHus 3a7add anmnpoKCUMAlUM Ul JIMHEWHBIX WM JIMHEAPU30BAaHHBIX MOJEIEH METOI0M
HAaUMEHBIINX KBaJPaTOB.

Tema 1.2. HopmajbHblii 3aKOH pacnpeaejeHusi JIA BEeKTOPHBIX CJOy4YalHbIX
BeJIMYMHBI M ONpe/iesieHHe MX YHCJI0BBIX XapaKTepUCTHK. MareMaTuueckoe 0XKUJIaHUE U
JUCTIEpCHUs UIsl BEKTOPHBIX CIIy4alHBIX BEIMYMH. J(MCIIEPCUOHHBIN U KOPPEIALIMOHHBINA aHAIN3.
[TonsiTust [Uciepcuy BOCTIPOU3BOJAMMOCTH U a/IEKBATHOCTH, @ TaKXKeE - OCTATOYHOM HCIEPCHH.
Onpenenenue BbIOOPOUHBIX KO3(D(PUIMEHTOB KOPpeIsUH U Kod(pUIMEHTa MHOXXECTBEHHOU
koppemsii. CTaTUCTUYECKMM TMOAXOA K OINpeNeleHHI0 OLIMOOK W MOTPEIIHOCTEH B
HKCIEPUMEHTAIbHBIX TOUKAX U3MEPEHUM.

Tema 1.3. PerpeccHOHHBII W KOPpeJISIMMOHHBIA AaHAJIU3 JJsl TOCTPOEHMA
IMINMPHUYECKHX Mo/ieJIell HA 0CHOBE IaHHBIX NAaCCHBHOIO 3KcnepuMeHnTa. [Tonsatus GpyHkumun
oTKiMKa U (akTopoB. OCHOBHBIE JOMYIIEHUS PETPECCHOHHOTO U KOPPENSILIMOHHOTO aHalu3a.
Kpurepun mpoBepku oAHOpOAHOCTH aAucnepcuil. Beibop Bua ypaBHEHUI perpeccuu, a Takxke
onpezeneHue Kod()PUIMEHTOB perpeccMM W MX 3HAYMMOCTH C HUCIOJb30BAaHUEM KpPUTEPHS
Crerogenra. [Ipoueaypa uckiroueHus: He3HaUMMBbIX K03 duuumentoB perpeccun. Onpenenenue
aZIcKBaTHOCTU PETPECCUOHHBIX MOJEINIEN ¢ TOMOIIBIO kputepus dumepa.

Tema 1.4. OcHOBHbIE TOJIOKEHHSI TEOPUH TJIAHUPOBaHHUS SKcnepuMeHToB (I):
NoJHbIA (pakTopHbIi IkcnepuMeHT (IIDJ) n o6padoTka ero pe3yiabTaroB. ONTUMAIbHBIE
CBOIiCTBa  MaTpuIlbl IUIAHUPOBAHMS W  CBOWCTBO  OpTOroHajbHocTH. OmpexneneHue
K03 PHUIMEHTOB MOAeNeH, NX 3HAUUMOCTH U NPOBEpKa aJEKBAaTHOCTH YPABHEHUS PErpecCuu.
CBoliCTBO pOTaTabEIbHOCTH MOJTHOTO (PaKTOPHOT'O SKCIIEPUMEHTA.

Tema 1.5. OcHOBHBIE TOJOKEHUS] TEOPUH TJIAHMPOBaHUA JKcmepumeHToB (11):
OPTOrOHAJIbHBIN HeHTPaJbHbIH KOMNO3UUMOHHBIA 1aH (OLKII) skcnepuMeHTOB U
o0padoTka ero pe3yiabTaroB. OOecredeHne OPTOTOHAIBHOCTH MATpPUIbl NJIAHUPOBAHUS U
OTpeNieJIeHue BEIWYMHBI 3Be3qHOTO Iwieda. Ompenenenne KOIGGUIIMEHTOB MOMACIH, WX
3HAYMMOCTH U OLIEHKA aJIeKBaTHOCTH ypaBHEHUS perpeccuu. PacueTHoe BBIYHMCIEHUE KOOPIUHAT
TOYKH ONTUMYyMa (IKCTpEeMyMa).

Tema 1.6. OnTHMHM3anMA JKCINEPHMMEHTAIbHBIX MCCJIEJ0BAHUH C NPHMEHEHHEM
Merona bokca-Buiabcona. OcHOBHBIE MNOAXOABI K ONTUMHU3ALUU DKCHEPUMEHTAIBHBIX
UCCIJIEOBAaHUM. DKCIIEPUMEHTAIbHO-CTATUCTUYECKUI MeTO . CTpaTerusi IBUKEHUS K ONTUMYMY
1esneBoil GpyHKIuK (QyHKIMHM OTKIIMKA) TPAAUEHTHBIM MeTOA0M. Kputepun qoCTHXKEHHSI «ITOYTH
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CTallMOHAPHOM 00JIaCTH» U METOJIbl YTOUYHEHHS MOJIOKEHHUS ONTUMAIBbHON TOYKH B (hPaKTOPHOM
IIPOCTPAHCTBE.

Pa3nea 2. IlocTpoenne pu3nKo-XMMHYECKMX XHMHKO-TEXHOJIOTMYECKHUX NPOLIECCOB.

Tema 2.1 Dranbl MareMaTH4ecKoro mojaejupoBaHusi. DopMynMpoBKa THIOTE3,
MOCTPOCHHE MAaTEeMAaTUYECKOTO OMUCAHMs, pa3padoTKa MOJEIHUPYIOUIETO alropuTMa, MpOoBEpKa
aJIeKBaTHOCTH MOJENW U HJAGHTU(UKALKUA HX [apaMeTpoB, pacUYETHbIE HCCIETOBAHUS
(BBIUMCITUTEIBHBIN SKCIEPUMEHT).

Tema 2.2 CocraBJ/ieHHe CHCTEM YPABHEHNH MATEeMATHY€CKOI0 ONUCAHUS NMPOILECCOB
H pa3padorka (BbIOOp) AJrOPUTMOB HMX pelIeHUsi. bBIIOYHBI NPUHLMII TOCTPOCHUS
CTPYKTYpPHBIX MaTemaTHueckux Mmojeneil. O0001eHHoe onucaHue IBHKEHUS MOTOKOB (a3 B
amnmaparax € IOMOIIBIO THIPOJMHAMMYECKUX MOJCIIECH, YYHUTHIBAIOIIMX COCPEIOTOYEHHBIE U
pacnpezieieHHbIe MCTOYHHKHU BEIECTBA W SHEpruu (TeruioTel). JlokallbHble MHTEHCHUBHOCTH
HCTOYHHKOB BEUIECTBA W TEIUIOTHl B TIOTOKAaX, COOTBETCTBYIOIIME pA3IUYHBIM (H3UKO-
XUMUYECKHUX mponeccaM. OCHOBHBIE THUIIBI YPaBHEHUN MAaT€MAaTHUYECKOTO OMHCAHUS XUMHUKO-
TEXHOJIOTMYECKUX MPOIECCOB — KOHEYHbIE, OOBIKHOBEHHBIC IU(QepeHINATbHBIE |
muddepeHIanbHbIe YPaBHEHUS B YACTHBIX TPOU3BOIHBIX.

Tema 2.3 MaremaTnueckoe MoOJeJMPOBAHHE CTANMOHAPHBIX M JHHAMHYECKHX
PEeKMMOB THAPABJIMYECKHX INPOLECCOB B TPYOONPOBOJHBIX CHCTeMAaX, IJIO0AJIbHbIE M
JAeKOMIIO3ULIIMOHHBbIE METO/AbI PellIeHUsI CHCTeM HeJIMHeHbIX YPaBHEHHIl, a TaKKe SABHbIE 1
HesIBHbIC METOJAbl YHCJICHHOI0 PelIeHUsI CUCTeM OOBIKHOBEHHBIX AudepeHInaNbHbIX
ypaBHeHmii. CocTaBieHHE YpaBHEHHMII MaTeMaTHMUYeCKOro omucaHusi mporecca. [loctpoenue
MH(OPMALIMOHHBIX MAaTPHIl MAaTEMAaTHUECKUX MOJIeNIe A1l BEIOOpa OOIIero ajJropuTMa pereHus
— MOJCJIMPYIOLIEro aJroputMa. Peanmsanus anropuTMOB pEILICHUS HEIUMHEHHBIX W
OOBIKHOBEHHBIX U depeHnanbHbIX ypaBHeHu. Onucanue cranuoHapHbix pexkumoB XTII ¢
IIPUMEHEHUEM CHCTEM JIMHEHMHBIX WM HEJIMHEWHBIX ypaBHEHMU. lTepanoHHBIE aaropuTMBbL
pewenus. IlpumeHeHne metonoB mpocThix uTepauuit u HetoroHa-Padcona mns nmomydenus
pemenus. [Ipobnema cxogumoctu mpolecca peuieHus. [[eKOMIO3MIMOHHBIM METOJ pelIeHUs
CJIOKHBIX CUCTEM KOHEUHBIX ypaBHeHUH. [locTpoeHne nHpopManroHHON MaTpHIbl s BbIOOpa
ONTUMAJIFHOTO aIropuTMa perieHus 3anadu. [loHsTue xectkoctu cucteM AuddepeHInaIbHbIX
YPaBHEHUH M KPUTEPUHM KECTKOCTU. SIBHBIE (OBICTpBIE) W HEABHbIE (MEUIEHHBIE) METOMIbI
pemienus. Metozsl nepBoro (MeToJ1 Jisepa), BToporo ( MOAU(GHUIIMPOBaHHbIE METOABI Dijiepa) U
yeTBepToro nopsaaka ( meron Pynre-Kyrra). OneHka TOUHOCTH METOJIOB — OIIMOOK yCEUECHHSI.
[lepexonHple OWMOKM W  OWIMOKM  OKPYIJIEHUS TPH  YHUCIEHHOM HWHTETPUPOBAHUU
muddepeHManbHbIX  ypaBHeHUH. CrnocoObl oOecnedeHus] CXOAMMOCTH PpEIIeHUs 3a/lauH.
[TprMeHeHNEe HessBHBIX METO/I0B IS pEILIEHHs )KECTKUX cucTeM AU depeHnanbHbIX ypaBHEHUH.
Onpenenenus mara UHTETPUPOBAHUS UTEPALTMOHHBIM MeToA0oM. MetonioB Kpanka-Hukosnbcona
(MeTo[ Tpameuui).

Tema 2.4 MaremaTudeckoe MOJAEJUPOBAHME CTAMOHAPHBIX PEKUMOB IPOLECCOB
TelJIonepeAaY B IVIACTHHYATBIX MW 3MEEeBHKOBBIX TEIVIOOOMEHHMKAaX. MaremaTHueckoe
OIMCAaHNE MPOLECCOB ¢ MIPUMEHEHUEM MOJIeIel UeaIbHOTO CMEIlIEHUs U BhITeCHEHUS. BriOop u
rpaduyeckoe MpeJCTaBICHUE alrOpUTMOB pelleHus. [IpuMeHeHue CTaHIapTHBIX METOOB
BBIYMCIINTEIILHOM MAaTEMATUKH JIJIsl PEIICHUS 3a1a4.

Tema 2.5 MartemaTnueckoe MOAeJIMPOBAHME CTAIMOHAPHBIX PEKHUMOB IPOLECCOB
TemJjionepeaayu B NPSAMOTOYHBIX M TPOTHBOTOYHBIX TPYOUATBHIX TeNJI1000MEeHHUKOB,
pemienue 3aga4u Komm n kpaeBoii 3a1a4i NpH HHTETPHPOBAHNH CHCTEM O0BIKHOBEHHBIX
AupdepeHINANbHBIX YPABHEHU. MartemaTudyeckoe ONMHCAHHWE MPOLECCOB C NPUMEHEHUEM
Mojieiel uaealbHOro BhiTecHeHUs. Pemenue 3agaun Komm u kpaeBoit 3agauu. [IpencraBnenue
QITOPUTMOB  BBIUMCICHUH B BUAEC HHPOPMALMOHHOM MAaTpPUIBl CHUCTEMBl YPaBHEHUI
MaTeMaTHYECKOro OMHCaHus U OJok-cxeMm pacueToB. Marematnueckoe ommcanue XTIT c
MIPUMEHEHHUEM CUCTEM OOBIKHOBEHHBIX AH(depeHITnaIbHbIX YpaBHeHnH. Onrcanue 00bEKTOB C
pacnpeieNeHHBIMU B TPOCTPAHCTBE MapaMerpamMu. DOpMylIHpOBKa HAYaIbHBIX M KpPAaEeBBIX
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yCIIOBUHM 3ajay pemieHusd. YucneHHsld anroput™ l-ro mopsiika aias pemieHus 3agaun Komm.
Meton «aIpUCTpeNIKn» AJI PEIIEHUS KPacBOU 3a1a4H.

Tema 2.6 MaTtemaTu4eckoe MoJeJIMPOBAHNE CTALIMOHAPHBIX PE:KMMOB IPOLECCOB B
peakTopax ¢ MemaJjkoil. OnucaHue MHUKPOKMHETHUYECKHX 3aKOHOMEPHOCTEH IPOTEKaHUS
NPOU3BOJILHBIX CIOXHBIX XMMHUYECKHX pPEaKUuil B KUAKOW (a3ze A MHOTOKOMIIOHEHTHBIX
cucteM. OnpeneneHue KI0YeBbIX KOMIIOHEHTOB CII0KHBIX XMMUUYECKUX PEAKIIMI C IPUMEHEHUEM
METOJIOB JIMHEHHOW anreOphl - PAaHrOB MATPHUI] CTEXUOMETPUICCKUX KOA(D(DUIIMEHTOB PEaKIUH.
MaremaTHueckoe ONHMCAHHWE PEAKTOPHOro Ipolecca ¢ pyOalIkoll A MPOU3BOJILHOW CXEMbI
NPOTEKaHUsS XWMHYECKOW peakuuu. BpiOOp anropuTMOB pelIeHus 33Ja4dl C NMPUMEHEHUEM
MH(POPMALIMOHHOM MaTpHIIbl CUCTEMBl YPABHEHUI MaTEMaTHUECKOTO ONIMCAHUS U IPE/ICTaBICHUS
ITOPUTMA PEIICHUS C MOMOIIBIO OJIOK-CXEMBI pacyueTa Mporecca.

Tema 2.7 MaremaTu4eckoe MOJAeJTUPOBAHNE HECTAIIMOHAPHBIX PEsKMMOB IMPOLECCOB
B peaKkTopax ¢ MelmaJKoi. MatemaTuyeckas II0CTaHOBKA 3a/1a4y JJI PEAKLIUK C IIPOU3BOJIBHON
cTexuomeTpudeckon cxemonl. @opmyinnpoBka 3anaun Komm — 3a1aum ¢ HadyaabHBIMU YCIOBUSMHU.
PasHocTtHOE mpencTaBieHHe cUCTEMbl OOBIKHOBEHHBIX JU(PQPEpeHLNaIbHbIX YpaBHEHUH.
[TocTtpoenue uHpOpManMOHHONW MaTpullbl A BblOOpa aiaroputma peuieHus. ['padudeckoe
IpEeJICTaBICHUE AITOPUTMA PELIEHHSI B BUJIE OJIOK-CXEMBI pacyera.

Tema 2.8 MaTtemaTn4ueckoe Moie TMPOBAHUE CTAIIHOHAPHBIX PEKUMOB B TPYOUaTHIX
peakTopax ¢ MNPSAAMOTOYHBIM M TPOTHBOTOYHBIM JBH)KEHHEM TeIJIOHOCHTeJIeil.
Maremarnueckas IOCTaHOBKA 3a7auu Ul PEaKIIMUA ¢ KOHKPETHOW CTEXMOMETPUUYECKON CXEMOM.
dopmynupoBka 3anaun Komm — 3aqa4un ¢ Ha4YaJIbHBIMU YCIIOBUSIMM M KPA€BOU 3a/1a4y — 3a/1a4U C
KpaeBbIMU YCIOBUSIMH. Pa3znocTtHOE IIPEJICTaBICHUE CUCTEM OOBIKHOBEHHBIX
muddepeHanbHbpIX  ypaBHeHHH. [locTpoeHne wWHGOPMAIMOHHBIX MATpHUIl JUIs  BbIOOpa
QITOPUTMOB perieHus. ['paduyeckoe npeacraBieHrne aITOPUTMOB PEIIEHUS B BUE OJIOK-CXEMBI
pacuera.

Tema 2.9 MatemaTn4eckoe MOaeJJMPOBAHNE HECTALIMOHAPHBIX PEKMMOB MPOLECCOB
B TPYOUYATBIX peaKTOpPax M YMCJIeHHbIe AJTOPUTMbI JMCKPETH3ALMH /ISl PellleHUs] CUCTeM
aupdepeHIHANbHBIX YPaBHeHHH ¢ YaCTHBIMHM NPOM3BOAHBIMU. MartemaTudeckas
IIOCTAaHOBKA 33Ja4M JUI PEaKIMU C KOHKPETHON CTEXMOMETPHYECKOU cxeMoi. DopMynupoBKa
HayaJlbHbIX U TPaHUYHBIX yciaoBUi. JuddepeHinanpHbple ypaBHEHNS B YACTHBIX MPOU3BOJIHBIX -
AITMNTUYECKOT0, MapaboIMYecKoro M THUMEepOOIMYECKOro THUIIOB. AJITOPUTMBI  PEIICHUS
ypaBHEHMI Mapaboiuueckoro tuma. MaTemaTtudeckas MOJENb XUMHUYECKOro IMPEBpAIlEeHUs B
M30TEPMUYECKUX YCIOBHSX JJI HECTAllMOHAPHOTO Ipolecca B TpyOUaThIX anmaparax ¢ yueTom
IPOJIOJIBHOTO TIepeMEIIBaHusl U € TNPUMEHEHHEM OJHOIapaMeTpuieckoil audQy3noHHOIM
MOJIENIN /ISl ONMCAaHUsl TUAPOJIUHAMUYECKONH OOCTAaHOBKH B PEAKIIMOHHOM IOTOKE. AJTOPUTMBI
pelleHus B BUI€ CUCTEM HEIMHEWHBIX YpaBHEHH, a Takke OOBIKHOBEHHBIX JU(hepeHIInaTbHbIX
YPaBHEHHUI IEPBOIO U BTOPOTO MOPSIIKOB.

Tema 2.10 MaremaTn4yeckoe MOAeJMPOBAHUE CTAIIMOHAPHBIX PeKMMOB NMPOLECCOB
HeNpepbIBHON MHOTOKOMIIOHEHTHOM peKkTHUKAuuu H adcopOumm. MaTtemaruueckoe
ONMCAaHHWE TMpollecca MHOTOKOMIIOHEHTHOM peKTU(UKalMM B  TapenbuaTod  KOJOHHE.
MopenupoBanue (a3oBOro paBHOBECHsST M IIpollecca Maccolepelayd Ha Tapelkax B
MHOTOKOMIIOHEHTHBIX CHCTEMax. YUeT TEIUIOBBIX OalaHCOB Ha Tapeskax MPH MOJEIHPOBAHUU
nporecca B peKTU(PHUKAIMOHHON KOJOHHE. JIeKOMIO3MIIMOHHBIM alropuTM pacdera mpoliecca
pekTuduKkanuyd B KOJOHHOM  ammapare. MareMmaTudyeckoe  ONHMCaHHME  Ipoliecca
MHOTOKOMIIOHEHTHOM abcopOuuu B HacaJoyHOW KoOJOHHE. MojenupoBaHue mpolecca
MHOTOKOMIIOHEHTHOM MaccoNepelauyd B CEKUMUAX HACaJO4YHOM KOJIOHHBI. AJITOPUTM pEelIeHUs
KpaeBoO# 3a/1a4M 11 MOJECIMPOBAHMSI ITpoliecca abcopOMy B HACATOYHOM KOJIOHHE.

Pazgesn 3. OCHOBBI ONITHMHU3ALMH XHMHKO-TEXHOJIOTHYECKHX NPOLIECCOB.

Tema 3.1 Pemenue 3a7a4  ONTHMH3ANMH C  TePMOAWHAMHYECKHMH,
TeXHOJIOrH4eCKUMH, IKOHOMHYECKUMH, TEXHHKO-DKOHOMHUYECKHMH H IKOJOTHYECKHMH
KpHUTepUsiMM onTUMAabHOCTH. OnTuManbsHbie pecypcocoeperatoniie XTII. Beibop kputepuen
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ontuManbHOCTH  (ueneBbiX  (yHKmit). @DOopMynUpoBKa MHOTOKPUTEPHAIBHOW — 3a7auu
ontumuzauu. OCOOEHHOCTH pELIeHHs ONTUMHU3AaUMOHHBIX 3azad XTIl npu Hamuuum
HECKOJIbKUX KPUTEPUEB ONTUMAIBHOCTH, OBPRKHOM XapakTepe LeJIeBOd (DYHKIMHM M HATHYUU
orpaHu4eHuid 1-ro u 2-ro poxa.

Tema 3.2 AJropuT™Mbl OJHOMEPHOWl W MHOIOMEPHOIl oNnTHUMH3AUUHU. MeTo/bI
CKaHUPOBAHMUS, JIOKAJIM3ALMKU 3KCTPEMyMa, 30J0TOro ceueHuss u yucen duboHauu B cirydae
OJIHOMEpPHOM onTUMHU3alyu. MeTobl MHOTOMEPHOM ONITUMH3ALUHU HYJIEBOTO, IEPBOIO U BTOPOTO
nopsAakoB. CHMIIIEKCHBIE, CIIy4alHbIE M TPaJMEHTHBIE METOABl MHOTOMEPHOW ONTHUMH3ALMH.
Mertoa mrpadHbIX GYHKIHH.

3akirouenue.

A. Ilpumenenne komnbroTepHbIX Moaeaeil XTII npu npoekTHpOBaHUM XMMHYECKHX
npousBoacTB — B CAIIP. 3anaun cucrem aBromaru3upoBaHHOTo npoekTupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOTO IpoeKTHpoBaHus. MH(popMalmoHHOE U MaTeMaTU4yecKoe
obecnieuenne CAITP. ABTOMAaTH3UPOBAHHOE NPOEKTUPOBAHUE C IPUMEHEHUEM KOMIIBIOTEPHBIX
moaenen XTII.

b. Ilpumenennme koMmnblOTepHbIXx Moaedeid XTII npu  ynpasieHum
TexHoJioruyeckumu npoueccamu — B ACYTIL. Kommnbrotrepnoe MmonenupoBanue XTII B
pexxume peasibHOro BpeMeHH. CHcTeMBbl MPSIMOTo HU(POBOro (KOMIIBIOTEPHOr0) YIpPaBICHUS
TEXHOJIOTUYECKUMU Tiporieccamu. OCOOEHHOCTH peain3aluu KoMIbloTepHbIXx Monenerd XTII B
aBTOMATH3UPOBAHHBIX CHCTEMAax yIpaBieHHs TexHosornueckumu npoueccamu (ACYTII).

4 O0beM yueOHOH THCHHMILINHBI

. O0bem JMCHHUIIIMHBI
Bup yueoHoii padoThl

3E Axkaa. 4. | Acrtp. u.

O01as TPyA10eMKOCTb TN CIUNITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,33 48 36
Jlexinmn 0,89 32 24
JlabopaTtopusie padoTs (JIP) 0,44 16 12
CamocrosiTesibHas padora 2,67 96 12
KoHnTakTHas camocTosTelbHas padoTa 0,4 0,3
2,67
CamocTosITeIbHOE U3YUECHHE Pa3/IeI0B AUCIUILIMHBI 95,6 71,7
Buj HTOroBOro KOHTPOJIS: 3auer ¢ OLEHKOM
AHHOTAaIUs padoyeil MPorpaMMbl U CHHNIHHBI
«®Du3nueckasi KyJbTypa U COpT»
1 ear auCHUMIMHBI — (HOPMHPOBAHWE MHUPOBO33PEHUS M KYJIBTYPHl JHUYHOCTH,

rpa)kAaHCKOW MO3UIIMH, HPAaBCTBEHHBIX KaUE€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSI TEIbHOCTH
B TPUHATHM pEUICHUH, CHOCOOHOCTH MCIIONB30BaTh pPa3HOOOpa3Hble (HOpMBI (U3NYECKOM
KYJIBTYpBI, CIOPTA U TYpHU3Ma Il COXPAHEHUS U YKPETIJICHHUS CBOETO 3/10POBbS U 3/10POBbS CBOUX
ONMU3KHX B MOBCETHEBHOM JKMU3HU U MPO(HECCHOHATBHON 1EATEIbHOCTH.

2 B pe3yjabTaTe H3y4YeHUs1 AUCHMILIMHBI 00y4ar0Hiics JOJIKEH:

Obnadamye cleAyOMUMI KOMIIETCHIIUAMU ¥ UHAUKATOPAMH UX TOCTHIKEHUS:

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

3Hamey:

- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKOMN KYJIbTYphI U 3I0POBOT0 00pa3a KU3HU;

- BIMSHHME O3JOPOBHUTENBHBIX CHCTEM (DU3MYECKOTO BOCHUTAHUS HA YKpEIUICHHUE
310pOBbsl, IPOPHUIAKTUKY IPOPECCUOHATIBHBIX 3a00JI€BAaHNI U BPEIHBIX NPUBBIYEK;

- CrmocoOBbl  KOHTPOJII M OHEHKM  (U3MYECKOT0 Pa3BUTUA M (PU3UUECKOU
MOATOTOBJIICHHOCTH;
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- MpaBWJIa M CIOCOObI IJIAHUPOBAHUS MHIUBUAYAJIBHBIX 3aHATUN Pa3IMYHON IEJIEBOM
HaIPaBJICHHOCTH;

- UCTOPHIO (PU3MUYECKON KYIBTYPHI M CHOPTA, MPEACTABICHNUE O 3HAYUMBIX CIIOPTUBHBIX
COOBITUSIX HE TOJIBKO CBOEH CTpaHbl, HO U MUPOBOI'O YPOBHS, BOXKHENIIINE TOCTUKEHUS B 0071aCTH
CIIOpTa;

- cnoptuBHble Tpamuruu PXTY wum. .M. MenneneeBa, NMOMHHUTh O TIIOJBUrax
CIIOPTCMEHOB B rojibl Bennkoit oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymemn:

- TOAJICPXKUBATh JTOJDKHBIA YPOBEHb (PU3MUECKON MOATOTOBICHHOCTH JUIA 0OecreueHUs
HOJHOLIEHHOM cOlMaIbHOM U IpOoQecCHOHaIbHON NesATeIbHOCTH;

- HCIOJIb30BaTh OCHOBBI  (DM3MYECKOM KYJIbTYphl [UIS OCO3HAHHOTO  BBIOOpA
310pOBbecOEperarouX TEXHOJIOTUI ¢ Y4eTOM BHEIIHUX M BHYTPEHHUX YCJIOBUH peanu3aluu
PO eCCUOHAIBHON JeATEIbHOCTH;

- CAaMOCTOATENBHO 3aHUMAThCsl (PU3MUECKON KYIbTYPOH U CIOPTOM;

- OCYIIECTBIIATH CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHHW3Ma U COOII0ATh MpaBuia
TUTUEHBl U TEXHUKU 0€30I1aCHOCTH.

Braoemw:

- CpelCcTBaMu U METOJaMHU YKpeIUIeHUs 3J10pOBb, bu3nveckoro
CaMOCOBEPILIEHCTBOBAHMS;

- JOJDKHBIM YpOBHEM (M3UYECKOH MOATOTOBIEHHOCTH, JJIsl 0OecredeHnsl OIHOLEHHOM
COLMAIBHON U PO(EeCCHOHANTBHOM eI TeIbHOCTH.

3 Kpartkoe coaep:xaHue JTUCHUILIHHBI

Paszoen 1. llpeamer @uznueckas Kynbrypa u cnopt. Mcropus @KuC

1.1. TIPEAMET ®U3NYECKAS KYJIBTYPA U CIIOPT. 3agaun 1 MeCTO TUCIUILINHBI
B TMOJroToBKe OakamaBpa. OpraHuzanus ydyeOHOTO TIpolecca B paMKax JCHCTBYIOIICH
peliTuHroBoi cucremsl. TpeOoBaHuUs K 3a4eTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxaenue Gpu3nyecKux yrnpaxxHeHui u urp. Jpesnue
omumnuansl. Onummnuiickoe aBwkeHue. CHOPTUBHBIE OOIIECTBAa: HCTOPUS (U3KYIBTYpPHO-
CHOPTUBHBIX OOIIECTBEHHBIX oOpraHuzauuil. CHOpTCMEHbI B Toibl Benukoil oredecTBEeHHOMN
BOVHBI.

Pa3zoen 2. OcHOBBI 310p0OBOT0O 00pa3a KU3HU

2.1. BPAYEBHBIM KOHTPOJIb M CAMOKOHTPOJIb HA 3AHATHUAX
®U3NYECKOU KYJIbTYPOU 1 CITOPTOM.

BpauebOHblil KOHTpPOJIb U BpaueOHOE OCBHUAETENIbCTBOBaHKE. [legarornueckuii KOHTPOIIb.
CaMOKOHTpOJIb: €0 OCHOBHBIE METOJIbl, NOKa3aTeldH, KpuTepud U oueHKu. IIpodunaktuka
CIIOPTUBHOrO TpaBMmaru3Ma. OCHOBHBIE BHJbI TPaBM Yy pa3HbIX crnenuannsanui. Oxa3aHue
NEepPBOi MOMOIIIHN JJISl CTY/IEHTOB BY30B XMMHUKO-TEXHOJIOTMYECKOTO IPOQHIIS.

2.2. TUTMEHWYECKOE OBECIEYEHHUE 3AHATHI O3JIO0POBUTEJILHOM
OUBNYECKOU KYJIbTYPOI. I'uruena Gpu3ndgeckoro BOCIUTAHUSA U CIIOPTA. PexXiM MuTaHus
IpU 3aHATUAX (PU3NUecKol KyabTypoil u cioptoM. CouunanbHas rurueHa. ConnanbHO-ONacHbIe
00J1€3H1 U MEpBI TPOPHIAKTUKH.

Pa3zoen 3. buonornyeckue ocCHOBBI (PM3MUECKOM KYJIBTYpHI U CLIOPTA

3.1. BUOJIOTUYECKUE OCHOBBI ®HU3UYECKON KVJIbTYPhI M CIIOPTA.
OpranusM yenoBeka Kak eIuHas caMmopa3BUBaroIlasics Ouosorumueckas cucrema. dusznueckoe
pa3BUTHE 4eNoBEKa. J[BUrarenbHas aKTHMBHOCTh M €€ BIMSHME Ha YyCTOMYMBOCTb, U
aJlalTallMOHHbIE BO3MOYKHOCTH YEJOBEKa K YMCTBEHHBIM M (PU3MYECKHMM Harpy3skam IpH
Pa3IMYHBIX BO3JECHUCTBUAX BHEIIHEHN CPEBI.

3.2. OBPA3 JXM3HM M ErO0 OTPAXEHUME B ITPO®ECCHUOHAJILHOM
JNEATEJIBHOCTU. 3mopoBbhe uenoBeka KakK II€HHOCTh. 3MIOPOBBIM 00pa3 KU3HU U €ro
cocraBisone. Ponb M BO3MOXXHOCTH (PU3MYECKOH KyJIbTYpbl B 00ECHEUEHUH 370POBBS.
ConmanbHbBIN XapakTep MOCIEACTBUNA IS 310POBbS OT YIOTPEOICHUSI HAPKOTUUECKUX CPEJICTB U
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Jpyrux ncuxoakTuBHBIX BemiecTB (ITIAB), qonuHra u nUmeBsIX J00aBOK B CIIOPTE, AIKOTOJIS U
TabakokypeHus. JIONMMHT KaK MCKYCCTBEHHOE IOBBIIIEHHE (PU3NYECKOl paboTOCIOCOOHOCTH U
€ro OTpUIIATEJIbHbIC TTOCIECTBHUS.

Pas3zoen 4. llpodeccronanbHo-pukiIagHas puzndeckas KyJIbTypa U CIIOPT

4.1. OBIIAA OUNYECKAA U CIIOPTUBHASA TTIOAT'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meroaudeckue TPUHIUIIBI (PU3HUYECKOTO BOCITHUTAHUS.
OcHoBBI ¥ dTambl O0y4ueHUs NBIWKeHUsM. PasButne (usmueckux kadectB. DopmupoBaHue
NICUXUYECKUX KayecTB B Tmpouecce (usumueckoro BocnuTaHus. CHOpTHBHAs MOJArOTOBKA.
CtpyKTypa HOArOTOBIEHHOCTH CIIOPTCMEHA. MacCOBBIH CIIOPT U CIIOPT BBICHIMX JTOCTUKEHUHN, UX
nenu u 3agadd. CrIOpPTUBHBIE COPEBHOBAHHUS KaK CPEICTBO M METOJ OOIIeH U crenuaibHOM
(U3HYECKOI MOATOTOBKH CTY/ICHTOB.

4.2. ®USBNYECKAS KVYJIBTYPA UM CIIOPT B IIPO®ECCHUOHAJIBHOM
NEATEJIbBHOCTU BAKAJIABPA. JludHass © COIMAIBHO-3KOHOMHUYECKas HEOOXOIMMOCTh
ncuxo(u3nuecKkoil MOArOTOBKU uenoBeka K Tpynay. Mecro IIII®DII B cucremMe moAroToBKH
Oynymuero crienuanucra. [IpousBoacTBeHHas Gpusnyeckas KyiabTypa u criopt. [IponsBoacTBeHHas
rumHacTtuka. Oco6eHHOCTH BbIOOpa (hOpM, METO/IOB U CPEACTB (PU3MUECKON KYJIbTYpPhI U CIIOPTa
B pabouee 1 CBOOOHOE BpeMs crienuainucToB. [IpodunakTika npodecCHOHATBHBIX 3a00JIeBaHUT
cpeacTBaMu (PU3NYECKOU KyJIbTYpHI U criopTa. J|omoTHUTEIbHBIE CPECTBA MOBBIIICHUS 00IIeH U
po(ecCHOHATBHOM  pa0OTOCTIOCOOHOCTH. BimsiHHMEe WHIUBUIYalbHBIX OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATUN (PU3UUECKOM KYIbTYpPOM U CHOPTOM HA OPTaHU3M.

4 O0beM yueOHOH THCHMIIINHBI

Beero Cemectp
5 1 cemectp 4 cemectp
Bunsr yaeGHoi paboTh A AKa
3E Iflaﬂ' 3E | Akan. u. | 3E u A

OO6m1ast TpyA0€MKOCTh TUCIUIUIUHBI TIO
yueOHOMY IIaHY
KonTtakTHas padora — ay1uTOpHbIE

2 72 1 36 1 36

2 72 1 36 1 36

3aHAITHSA:
Jlexuuu (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktuueckue 3ansatus (I113) 1,8 64 0,9 32 0,9 32
Bua uTOroBOro KOHTpoJIs: 3ager 3ager
Beero Cemectp
B . 1 cemectp 4 cemectp
Wbl y9eOHOU paboThI A
3E | Actp.u. | 3E | Acrp.u. | 3E fITp'
OO61mas TpyA0€MKOCTh JUCIUTLIHHBI TIO 9 54 1 97 1 97
y4eOHOMY TIaHY
KonTakTHas padoTa — ayiuTOpHbIE 2 54 1 27 1 27
3aHATHS:
Jlexmmm (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuyeckue 3anstus (I13) 1,8 48 0,9 24 09| 24

Buj1 MTOroBOro KOHTpOJIS: 3auer 3auer
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AHHOTaNUs padoyeid MPOrpaMMbl JUCUUILIIMHBI
«DJIeKTUBHBbIE TMCUUILIUHBI 10 (PM3NYECKOI KYJIbTYpe H CIOPTY»

1 Heap aucuuMmiauHbl — QopMupoBaHue (PU3MYECKONW KyJABTYPbl JHYHOCTH U
CHOCOOHOCTH HAIPABJIEHHOTO MCII0JIb30BaHMsI Pa3HOOOPA3HBIX CPEJCTB (PU3NUYECKOM KYJIbTYpHI U
CTHOpTa, TypH3Ma JJIsl COXPAaHEHHS M YKPEIUICHHUS 370POBbs, NCUXO(PU3MUECKON MOATOTOBKH U
CaMOIIOJTrOTOBKHU K Oyayiiei npogeccnoHaabHOM AeATeIbHOCTH, IOJyY€HIUHN HaBbIKA B OJTHOM U3
BbIOpaHHBIX BUOB CIIOPTA.

2 B pe3yabTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH

Obnadamys cleAyOMUMU KOMIIETCHIIUAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

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

3nams:

- Hay4YHO-TIPAKTUYECKUE OCHOBBI (PU3UUECKOM KyJIbTYpHI U 310pOBOr0 00pa3a xKHU3HH;

- BIJIMSHUE O3/I0POBUTENBHBIX CHUCTEM (PU3UYECKOTO0 BOCHUTAHMS Ha YKpEIUJICHHE
3J10pOBbs, NPOPHUIAKTUKY IPOPECCHOHATIBHBIX 3a00€BaHNUN U BPEIHBIX MPUBBIYEK;

- CmocoOBl  KOHTPOJII M OHEHKH  (U3WYECKOTO Pa3BUTUA H  (PU3UUECKOU
HOJTrOTOBJIEHHOCTH;

- MpaBuja U CrocoObl MJIAHUPOBAHUS MHAMBUAYAIbHBIX 3aHATHHM pa3IM4HOMN I1eJ1eBOI
HaIlpaBJIEHHOCTH;

- cnioptuBHbIe Tpaguuud MXTU-PXTY um. JI.1. Menneneesa.

Ymemu:

- MOJAEPKUBATh JOJKHBIM YPOBEHb (PU3NYECKOW MOATOTOBICHHOCTH i 00ECIIeUEHUs
MOJTHOLEHHOM COIMaIbHON U MPOPECCHOHATIBLHOMN 1A TeIbHOCTH;

- HUCHOJB30BaTh OCHOBBI (PM3WYECKOM KYJIBTYpbl JUIsl OCO3HAHHOTO BbIOOpa
3/10pOBbeCcOEperarIMX TEXHOJIOIUNH ¢ y4eTOM BHEIIHHUX M BHYTPEHHMX YCIOBHMH pealn3aluu
MpoeCCHOHAIBHON JEATEIHHOCTH,

- CAaMOCTOATEJIBHO 3aHUMAThCsl (PU3UUECKON KYIbTYPOH U COPTOM;

- OCYILLECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U COOJI01aTh IpaBuia
TUTHMEHBl U TEXHUKH 0€30I1aCHOCTH;

- BBINOJIHATh MHJMBUYaJIbHO MOAOOpaHHbIE KOMIUIEKCHI MO (PU3MYECKON KYIbTYpe U
pas3IMYHBIM BUJAM CIIOPTa;

- OCYILECTBJIATh TBOPYECKOE COTPYAHHYECTBO B KOJUIEKTHBHBIX (opMax 3aHATUI
(bu3nUecKoil KyIbTypoil U CIOPTOM;

- BBIMOJIHATH IPUEMBI 3aIIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKHU.

Bnaoemy:

- CpelICTBaMu U METOaMHU YKpeIIeHUs 3/10pOBbBS, ¢du3nveckoro
CaMOCOBEPILIEHCTBOBAHMS;

- JTOJDKHBIM YpOBHEM (PM3UYECKON MOATOTOBIEHHOCTH, Uil 0OeCTIeYeHUs] OTHOLCHHOM
COLIMATILHON U TPO(EeCCUOHATILHON e TENIbHOCTH;

- TEXHUYECKUMHU U TAKTUYECKMMH HAaBBIKAMU B OJTHOM M3 BUJOB CIIOPTa;

- UCMOJb30BaTh MPUOOpPETEHHbIE 3HAHUSI M YMEHHS B IPAKTHUUYECKOH NESATENbHOCTH U
[IOBCEHEBHOM KU3HU

3 KpaTkoe coaep:kaHue THCHUTLIAHBI

Pasoen 1. OcHOBBI TIOCTPOCHHS O3/I0pPOBHUTENBHON TpEeHHUPOBKU. TeopeTruecko-
METOJMYECKHE OCHOBBI (U3NYECKOM KynbTypsl M croprta. CopaepxaTelbHble OCHOBBI
03/I0pOBUTEIBHON (PU3HMUECKON KYJIbTYpHI U criopTa. OCHOBHBIE HAIIPABICHUS: 03/J0POBUTEIILHO-
peKpeaTHBHOE, 03/10pOBUTEIBHO-PEaOUIUTAIIIOHHOE, CIIOPTUBHO-PEA0MIINTALIUOHHOE,
rurueHnyeckoe. lloBelieHne (YHKIMOHAIBHOTO COCTOSIHUSL OpraHusMa H  (usnueckon
noAroToBiaeHHocTH. CrnocoObl perjaMeHTanuu Harpys3ku: OusKynbTypHO-0310POBUTENIBHBIE
METOAMKH M cUcTeMbl. OCHOBHbIE (ha3bl O30OPOBUTEIBHON TpeHUpPOBKH. OIEHKA COCTOSHUS
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3I0pOBbSI M (PH3UUECKOM MOATOTOBICHHOCTH 3aHUMAIOIINUXCSI (PU3UUECKOM KYIBTYPOU U CIIOPTOM.
OynaknuonaabHbie mpoosl (HCC, AL, )KEJI u T.1.).

Paszoen 2. ]JIpurarenbHble BO3MOXXHOCTH YEJIOBEKAa — BOCHUTAHUE (PU3UUYECKUX KAUeCTB.
BO®CK I'TO. Meronuka opranu3anuu U TmpoBeneHus BuaoB wucnbiTaHuii ['TO. Cucrema
B3auMOJIeHiCTBUA B cepe PU3NIECKO KyabTyphl U criopTa. Bocrintanue Gpu3MuecKux KayecTs,
oOyuaronuxcs (OT/JebHbIC KAYeCTBEHHBIC CTOPOHBI ABUTIATEIBHBIX BO3MOXKHOCTEH YEIIOBEKA).

Paszoen 3. Meroauka opraHM3allid M TPOBEACHUS CIIOPTUBHBIX COPEBHOBAHUHN U
(GU3KYJIBTYPHO-MACCOBBIX MEPONPUATUH. XapaKTEepUCTHKA CIOPTHUBHBIX COPEBHOBAHUN MU
(U3KYIBTYpHO-MACCOBBIX  MeponpusATHii. CHOPTUBHBIE COPEBHOBAHHS, NPOBOJUMBIE 10
OOIIECNIPUHATEIM TpaBwiaM. EMUHBIN KajdeHJapHbId IaH (QU3KYJIbTYPHBIX M CIIOPTUBHBIX
MeponpusTuii). Opranusanus ClioOpTUBHBIX MepolpusATHi. Onumnuiickas xaptus. PenepaibHble
(crenuanbpHble, HALMOHANIBHBIE) 3aKOHBI criopTe. Kiaccugukanus criopTUBHBIX COPEBHOBAHUM.
HpasctBennbie otHouieHust B cropre. Fair Play («UectHas urpa») — Kak OCHOBa STHYHOTO
nosefeHus B crnopre. Koaekc cnoptuBHOM 3TukM. [IpodunakTvka HapyleHHH CHOPTHUBHOM
stuku. BAJIA. Kogexc BAJIA. MexayHapoaHast KOHBEHIIHS 0 60pb0e C JIOMUHTOM B CIIOPTE.

4 O0bemM yueOHOH THCHHMIIINHBI

B Cemectp
Bun yuebnoit paboTsl aKajeM. 1 9 3 4
yacax
O01masi Tpy10eMKOCTb TUCHHILITHHbI 308 56 92 90 9
10 y4e0HOMY ILIAHY
KonrakTHasi paboTa — ayAuTOpPHBIE 192 30 64 64 30
3aHATHSA
[Ipaktuueckue 3ansatus (I113) 192 32 64 64 32
Camocronitesnnasi padora (CP) 136 24 28 26 58
KonTakTHas camocTosiTeNibHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 1352 238 27.8 258 57.8
THACIIATUINHEI
Bua uTOoroBoro KOHTpoJIA: 3ager 3ager 3ager 3ader
Cemectp
. B actp.
Bun yae6HO# paboTh qacax 1 2 3 4
O01mas TpyA0eMKOCTb 1N CHUTIITHHBI 246 42 69 67.5 67,5
Mo y4eOHOMY IJIAHY
KonTakTHas padoTa — ayiuTOpHbBIC 144 24 48 48 24
3AHATHA
[Tpaktuueckue 3austus (I13) 144 24 48 48 24
CamocrositensHas padora (CP) 102 18 21 19,5 435
KonTakTHas camocTosTenpHas padora 0,6 0,15 0,15 0,15 0,15
CaMocTosTeIbHOE U3YUCHUE Pa3/IeIoB 101.4 17.85 20,85 19.35 43.35
IACIIATUINHEL
Bua uToroBoro KOHTpoOJIA: 3auer 3auer 3auer 3auer
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AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIHMHBI
«BBenenne B MH(pOPMAITMOHHBIE TEXHOJIOTHID)

1 Ieab AMCHUIIMHBI — 03HAKOMJIEHHE CTYACHTOB C TEOPETUUYECKUMH, IPAKTHYECKUMU U
METOI0JIOTUYECKMMU OCHOBAMHU COBPEMEHHBIX MH()OPMAIIMOHHBIX CHCTEeM. B pamkax u3yueHHs
JUCLHUIUIMHBL Y CTYAEHTOB (DOPMHUPYIOTCSI TEOPETUUECKUE 3HAHMSI U MPAKTUYECKHE HABBIKH 110
MHCTPYMEHTAJIBHBIM CPEACTBaM IMPOTrpaMMHOTro obecriedeHusi. CTyeHThI U3y4aroT Ha MPAKTHKE
BUIbI MH(OPMAIIMOHHBIX TEXHOJIOTUH.

2 B pesyabTaTe H3yYeHHs] JUCHHUILUINHBI 00y4aI0IUIICS T0JIKEH::

Obnadamye cleayOMUMU KOMIIETCHIUAMHU ¥ HHAMKATOPAMH UX TOCTHXKEHUS:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11;
OIIK-5.5; OIIK-6.1; OIIK-6.2; OIIK-6.3.

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI CTYACHT JOJKEH:

3namey:

— MPOLIECChl, METOJbI TOMCKa, cOopa, XpaHeHHs, O0OpabOTKH, TpeICTaBICHUS,
pacnpocTpaHeHuss MHPOPMAIIMK W CIOCOOBI OCYIISCTBJICHHS TaKHX IIPOIIECCOB M METOJIOB
(vHpOpPMAIIMOHHBIE TEXHOJIOTHH)

— COBpEMEHHBIC MHCTPYMEHTAJIbHBIC CPEIbl, MPOTPAMMHO-TEXHHUYECKUE TIATPOPMBI U
POTPaMMHBIC CPEIICTBA, B TOM YHCIE OTEYECTBEHHOTO IMPOM3BOJICTBA, HCIIOJIB3YEMbIC JIJIs
penieHus 3a/1a4 mpoPeCcCHOHATBHON ACSITEILHOCTH, ¥ IIPUHITUIIBI UX PAOOTHI.

Ymemn:

— BBIOMpaTh U HUCIOJB30BAaTh COBPEMEHHBbIE WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE U
WHTEJUICKTYyaJIbHbIE TEXHOJOTHUH, WHCTPYMEHTAJbHBIE CPEJbl, MPOTPAMMHO-TEXHUYECKUE
mwiatrGopMbl U TPOrpaMMHBIE CpPEACTBA, B TOM YHCJE€ OTEYECTBEHHOTO MPOM3BOJACTBA, NS
petieHus 3a1a4 npodecCHoHaNbHOMN ACSITENHHOCTH

— aHANTM3UPOBaTh MPO(ecCHOHANBHBIEC 3a7aul, BEIOMPATh U HCIIOJIB30BATh MOJIXOMASIINE
HUT-texnomorun.

Braoemy:

— HaBbIKaMH paloTBHI ¢ JexaluMu B ocHoBe U T-periennit naHHBIMU

— HaBbIKAMM TPUMEHEHHUS COBPEMEHHBIX HHPOPMAIMOHHO-KOMMYHUKALIMOHHBIX U
MHTEJJIEKTYaJIbHBIX TEXHOJIOTMHA, WHCTPYMEHTAIBHBIX CPEJICTB, B TOM YHCIIE OTEUYECTBEHHOTO
MIPOU3BOJICTBA, JUIsl pELICHUS 3a/1a4 MPOPECCUOHANIBHOMN 1€ATEIbHOCTH.

3 Kparkoe conep:kanue JMCIHHIITHHbI

1 cemecTp — OCcHOBBI HH(POPMALMOHHBIX TEXHOJIOIH I

Pa3nea 1. BBenenne B HHPOPMANMOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa oOIepallMOHHBIX CHUCTEM, MaKeThl MPUKIAAHBIX Hporpamm, Microsoft
Office. Knaccudukanuss nporpaMMHbIX cpeacTB. CHUCTEeMHOE M MPUKIAJAHOE MPOrpaMMHOE
obecnieuenue [1K. O630p oneparnmonubix cuctem (OC). [Ipunnmmst coznanus u coctaB OC: sapo,
uHtepdeiic, apaiiepel. Kparkas xapaktepuctuka WINDOWS, MOAynbHBIM HOpUHIUI
noctpoenus. Cpena WINDOWS: okHa, ux 35meMeHTbI, paboTa B MHOTOOKOHHOM PEXKHME.

1.2. TekctoBslii penaktop WORD, peaakTopbl MaTeMaTHYECKHX U XUMHUECKUX (HOpMyII.
Bo3moxxHOCTH co3maHus 3eKTpoHHBIX mpe3eHtauuit (Power point). Co3naHue JOKYMEHTOB
pa3nu4HbIX (HopM (CTaHAAPTHBIX U HecTaHAApTHHIX). Co3/aHue U pellaKTUPOBAHHE TEKCTOBBIX
JIOKYMEHTOB C MAaTEMaTUYECKUMHU U XUMHUYECKHUMH (pOpMyIaMH.

1.3. Tabmuunsnii nmporeccop EXCEL: 0030p, TumbI U anpecanus sueek, popmar syeexk,
BcTpoeHHBIE (PyHKIMHU, GdopmatupoBanre Tabaui. EXCEL: Bo3moxxHOCTH TaOIM4YHOTO
pelaKkTopa ¥ HUCIHOJb30BAHUE €ro i pelieHHs HMHPOPMALMOHHBIX W WH)XCHEPHBIX 3ajad.
[TocTpoenue rpaukoB U qUATPAMM.

1.4. EXCEL. Omepauuun c¢ wmaccuBamu. Pa3paboTka u peanuzanus NpOCTEHIINX
QITOPUTMOB C MCIIOJIB30BAHUEM BO3MOXHOCTEM perakTopa (HaxXxoKICHHE MAaKCHMAJbHOTO
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(MMHMMAJIBHOT'O) 3JIEMEHTA BEKTOpA M MATPHIlbl, HAXO0XIEHUE CyMMBbI 3JIEMEHTOB BEKTOpa U
MaTpUllbl, BBIYUCICHHE MATPUUYHBIX BbIpake€HUI). PelleHne BBIUMCIUTENBHBIX 33434 C
ucnonb3oBanueM tabnuil. Pemenue CJIAY ¢ ucnonp3oBaHueM oOpaTHON MaTPUIIBL.

1.5. EXCEL Iloctpoenne TtpadukoB wu amarpamMm. Pacder ¢yHKIMOHAIBHBIX
3aBHCUMOCTEHl M TMOCTpPOEHHE TpadUUecKUX H300paKEHUH C HCHOJIB30BAHMEM CTaHAAPTHBIX
¢byakumiit EXCEL u mactepa ¢ynkiuii. [ToctpoeHne nmoBepXxHOCTEH ¢ UCIIOIh30BaHUEM MacTepa
nuarpamm. [loctpoeHnue nuHuN TpeHAaa.

Pa3znes 2. AropuT™MbI M1 OCHOBBI IpOorpaMmMupoBanus Ha si3bike MATLAB.

2.1. Anroputmsl, Tumbl anroputmoB. [loHsTHe anroputma M ero cpoiicTBa. CriocoObl
3allACH AJITOPUTMOB. MOZIyIbHBIM NPUHLUI IOCTPOEHHUS AITOPUTMOB M Iporpamm. llaker
komnbroTepHoil marematuku MATLAB. XapakTepucTUKu S3bIKOB IPOrpaMMHMPOBAHUS.
OBourolius U KJIacCU(UKaLUs S3bIKOB IPOrpaMMUPOBAHUS, UMIIEPAaTHUBHbIE, ()YHKIIMOHAJIBHBIE,
JIOTUYECKHE, OOBEKTHO-OPUEHTHUPOBAaHHbIE, UX KomOuHauuu. IloHsaTuss TpaHcusAuuy,
KOMIIWISILIMY, MUHTEPIPETALUU, UX pa3inuuus. SI3bIKM NporpaMMHpOBaHHUS BBICOKOTO YPOBHS.
CtpyKkTypHOE TMIpOorpaMMUpOBaHue, ero ocoOeHHocTH. (O030p TMAaKeTOB KOMIIBIOTEPHOM
matemaruku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHblE CTPYKTYpbl M HIPHUHLHUIIBI CTPYKTYPHOT'O
IpOrpaMMHUPOBaHUs, WUIIOCTpauus. ba3oBble aaropuTMHuecKkue KOHCTPYKLUH (CIelO0BaHMUE,
BETBJICHHE, IIOBTOPEHME), UX peanu3anuu. Oneparopsl A3bika nporpamMmMmupoBanuss MATLAB.
OcHoBuble pematenu (solvers) MATLAB nns peanusauuy BBIYMCIMTEIbHBIX aJITOPUTMOB.
bubnuoreka cranaaptHeix GyHkuumi Size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenue rpadukoB (GyHKIUM OJHOW M JIBYX TNEepeMEHHBIX. lcmoib30BaHUE
¢ynkuuit plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmnenue
rpauKoB(3aroIoBKH, MOAMNKCH IO OCSIM U TIp.).

2.4. Onepauuu HaJ MacCHUBaMM: BEKTOPAaMM M MaTpHUIIAMM - CJIOXKEHHUE, YMHOXXECHHE,
TpaHCIIOHUPOBaHuUE, oOpaleHue (inv), BEIYUCIEHHE HOpMBI (norm), panra (rank) u onpenenuTens
MaTpuilsl (det ). ATTOPUTMBI HAX0XKICHUSI MAKCUMaIbHOT0, MUHUMAJIBHOTO 3JIEMEHTA B MacCUBE,
AITOPUTMBI COPTUPOBKH U UX peanu3anus (Hampumep, Selection Sort).

Paznen 3. Yuciaennble Meroabl. Peanusanmsi mpocreiilmx ajJropuTtMoB B cpeje
MATLAB.

3.1. UncneHHble METO/bI, XapaKTEPUCTUKA U UX OCOOEHHOCTH, MOHATHE CXOJUMOCTH
MeTOJla. DJIEMEHThl TEOPUM MOTPEIIHOCTEH, KiacCU(pUKALUs MOTPEIIHOCTEeH, aOCONIOTHAs U
OTHOCHTEJIbHAS TIOTPEIIHOCTh, OHATHE (PYHKIIMM HOPMBI. BBeZieHNEe B CTATUCTUKY. AJITOPUTMBI
JUISL CTaTUCTHYECKON 00paboTKH HH(pOpMAIMK (BBIYUCICHNE TOUEUHBIX U HHTEPBAIBHBIX OL[CHOK
pe3ynbTaTOB M3MepseMoi BenmnuuHbl), ux peanuszanmuu B [IKM MATLAB. Hcnonb3oBanue
¢ynkuuit min, max, median, var, polyfit, polyval.

3.2. lTpubmmxenne Gynkumii. MaTepnonsuus MuorowieHamu. KycouHas MHTepHOSAIS
(crutaiin). Ouenka norpemHoctd. @ynkiun MATLAB s pabotsl ¢ MHorowneHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BrlunciieHue onpeaeneHHbIX UHTETPAIIOB, aITOPUTMbI METOAOB MPSMOYTOJIbHUKOB,
Tpaneuuii 1 CUMIICOHA, OLIEHKA MOTrPEIIHOCTH MEeTO0B. Peanusanus airopuTMOB YHCIEHHBIX
METOJIOB BBIUMCIIEHHSI OIpENeleHHbIX MHTerpagoB B cpeae MATLAB, npumenenue
CTaHJapTHBIX QpYyHKLMH trapz, quad, integral

3.4. UccnenoBanue (QyHKIMM OJHOW NepeMeHHOH. PelieHne HeMMHEWHOro ypaBHEHHS
f(x)=0. Otnenenue KOpHEW. AJTOPUTMBI YTOUHEHHUS KOPHS (METOJ TOJOBHUHHOIO JEJIEHUS,
Herotona, npocroil nrepaunn). CpaBHUTEIbHBIE XapaKTEPUCTUKU. Peannsanus aaroputMoB B
cpene MATLAB no 6710Kk- cxemam | ¢ UCTIOJB30BaHUEM pelaTenei roots, fzero.

3.5. HccnenoBanue ¢yHKIMM OAHOM nepeMeHHOi. I[louck »skcTpemyma (yHKIHH
BbruucnuTenpHble alropuTMbl HaXOXKAECHUS JIOKAIBHBIX U INIOOAIBHBIX AKCTPEMYMOB (METOJ
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JIeNICHHsI OTpe3Ka IOI0JIaM, METOJ 30JI0TOTO CEUeHHs ), UX pealu3aluu 1o OJOK- CXeMaM U ¢
ucrnonp3oBanueM pemarens fminbnd B cpene MATLAB.

Pa3nea 4. KomnblorepHsblie cetu. ba3pl faHHBIX.

4.1. KoMnblOTEpHbIE CETH: TOMOJOTUHU CETEH, UX XapaKTepUCTUKU. TOMOJOTHM CEeTEeH:
3BE€3]Has, IIMHHAsA, KoublieBas. CeTH 3aKphITOrO THUIA: JIOKAJIbHBIE U paclpeieiICHHbIE CETH,
KoprnopatuBHble ceTd. [IporpamMmHO-TexHHMYEcKoe oOecreueHue: aapecanusi, OonepanroHHas
cUcTeMa, ajanTephbl, JpaiBepbl, MPOTOKOJIBI (0COObIe S3BIKM, Ha KOTOPHIX OOMEHHMBAIOTCS
nHpopmanmelr KoMIbTepsl B cetd, Hanpumep, TCP, TCP/IP, UDP).

4.2. T'nobampHble ceTr pasiauuHoro maciiraba (WAN —Wide Area Net, MS Network,
Internet). Bosmoxuoctu cetn MuaTepHer, Cuctema TeneKoH(EpeHIHI. DJIEKTPOHHAs IOYTA.
Hoctyn k wuH(pOpManmuoHHBIM pecypcaMm. 3ammra uHpopmauuu. [lonstue Oe3omacHoCTH
KOMIIBIOTEPHONH HH(GOpPMallMU: HAAECKHOCTh KOMITBIOTEpPA, COXPAaHHOCTb JAHHBIX, 3aIIUTa OT
BHECEHHUS M3MEHEHUH HEYNOJHOMOYEHHbIMM 50 JUIaMH, COXpAaHEHUE TalHbl MEPENUCKU B
AIEKTPOHHOU CeTU AJITOPUTMBI 3alTUTHI UH()OPMALIUU: METO/IBI 3aLIUTHI, KOMIIBIOTEPHBIE BUPYCHI
u Ooppba ¢ HUMH. MeToIbl peaiu3aliy 3aluThl WH(POPMAIMK: POTPaMMHBIE, allapaTHBIE,
OpraHHU3aIMOHHEIE.

4.3. Undpopmanmonnsie cuctembl. CHCTEMBI yIpaBieHHs OaHKaMu W 0a3aMy JaHHBIX.
Pensimmonnas monens ganHbiX. CTpyKTypa 3amucH, METOAbl J0ocTyna K uHbopMmanuu. OOMeH
JaHHBIMU ¢ Apyrumu npusiokeHusMu WINDOWS: TekcTOBbIMU peJakKTOpaMu U 3JIEKTPOHHBIMU
TaOJIMLIAMMU.

4.4, Penaumonnas Oasza ganHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ, ITaHEIb
uHCTpyMeHTOB. Co3/1aHKe U OTKPBITHE 0a3bl JaHHBIX. BBOA M pelakTHpOBaHKE TaHHBIX B PEKUME
TaOJIMLbl M pPEXUME KOHCTpyKTOpa. DOpMUPOBAaHHE 3alpoCOB. 3ampochl IPOCTbIE U
MHOT0TabJIMYHBbIE, 3a1POChI ¢ ycioBUsAMU. Co3aHne oT4eToB U GopM. TeXHOIOrus pean3anuu
npocreiimux 3aaau cpeacrsamu CYBJl ACCESS.

2 cemectp — [IpodunbHoe nporpaMmMHoe o0ecrnedeHne sl pelieHus 3a1a4
npodeccCuoHATIBLHOM eI TeJIbHOCTH

Pasnea S. IIKM Python u oco0eHHOCTH ero peanu3anuy JJisi pelIeHUs] PaCYeTHBIX
3a7a4 B XUMHUH M XUMHY€CKOI TeXHOJIO0THH.

5.1.  OOBEKTHO-OPHUEHTUPOBAHHBIM  s3bIK  IporpamMMupoBanHus  Python:  0630p.
Oco0eHHOCTH U CBOICTBa 00BbEKTHO-OpUeHTUpOoBaHHOrO nporpammupoBanus (OOII). Coznanue
U UCTIOoJIb30BaHue nucTpudyTnBa Anaconda. Mudpactpykrypsl Spyder, Jupiter, CTpyKTypa si3bIKa.
OCHOBHBIE CTPYKTYPHI TaHHBIX (CIIMCOK KOPTEX, OOBEKTHI) M OMEpalliy HaJl HUMU. AJITOPUTMBI.
OCHOBHBIE AITOPUTMHUYECKIE KOHCTPYKIMH (CIeI0OBaHNE, BETBICHUE, LIUKIIb) U UX pean3aius
B Python.

5.2. Beenenue B nporpammupoBanue Ha si3pike Python. CTpykTypa mporpamMmsl, OTCTYIIBI,
MOJYJIH, OnepaTopbl, GyHKINUN (MMEHOBaHHbIE M aHOHMMHBIE), 0coOeHHOCTH. CTaHIapTHBIE U
HecTtaHaapTHele QyHKIMKU Python (o6miero HasHaveHws, MaTeMaThyeckue, oOpaboTKa CTpOK,
BBO/I/BBIBO/T).

5.3. Pa3paboTka airopuTMoB, MPOrpaMMUPOBAHHE U OTJIajaKa mnporpamMMm Ha Python (B
cpene Spyder). Ynpasnstomiue koHncTpykuuu if, for, while.

5.4 O630p MpeIMETHO-OPUEHTUPOBAHHOM OnOIMOTEeKH Moynel Python nis HaydHBIX U
WH)XEHEPHBIX BbluucieHuit SciPy (Moaynu scipy u numpy, a Taxke matplotlib), cpaBHeHue
MATLAB. OcHoBHas cTpykTypa AaHHbIX NumPy 11 BEKTOPHBIX M MAaTPUYHBIX BBIYMCIICHUI
ndarray. OcCOOEHHOCTH BBINOJHEHUs JEHCTBUH HaJx MaTpulamMH (CIOKEHUE, BBIYUTAHHE,
yYMHOXeHHe, oOpanienue) Ha s3bike Python. MHpopmanronnbie MaTpuuHble GyHKIIMH (HOpMa,
omnpenenurens, panr). Meroas! ndarray — T, copy, shape, size, ndim u ap., uHIEeKCHpoOBaHue,
MaTpUYHOE MPOU3BeAeHHE U HYHKIIMU MOyl numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.
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5.5 Toctpoenue rpadukoB B Python ¢ ucnons3oBanuem momyns matplotlib. @ynkim
moayas matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka
napaMeTpoB U aHHOTHPOBAaHUE IPa(UKOB.

Pasnea 6. Metoabl BHIYHMCIAUTEILHOH MaTeMaTHKH. OCHOBHBbIE 3TAlbl pelIEHUS
3aga4 Ha JBM. Pemenne cucreM JTuHelHbIX ajredopandyeckux ypapuenuii (CJIAY).

6.1. [Ipsimbie 1 UTEpallMOHHBIC YUCIECHHBIE METOJIbl. DJIEMEHThI TEOPUM MOTPEUTHOCTEH.
[Tonsitue HOpMBI. OcoOeHHOCTH MaIMHHON apudmetnku (kpatkuii moBTop). OcobeHHOCTH
BBINOJIHEHUS IEHCTBUM HaJl MaTpuLlaMu (CJIO’KEHHE, BbIYMTAaHUE, YMHOKEHHUE, oOpallleHle) Ha
s3p1ke Python, mHpopManronHbie MaTpu4Hble QYHKIMH (HOPMa, ONPEICTUTENb, PAHT).

6.2. Pemenue cuctem nuHEHHBIX anreOpamveckux ypaBHeHumit (CJIAY). IlocTanoBka
3agaun. [lorpemrHocTH. MeTONIBI C KCHOJIB30BAHWEM OOpPATHON MaTpPUIBl M METOJA IPOCTHIX
utepanuii. Pemenne CJIAY B Python ¢ ucnons3oBanuem moayseit numpy.linalg u scipy.linalg. u
¢byuknmii det, rank, inv, cond, norm, solve.

6.3. O030p meronoB pemenuss CJIAY. BolunciaurenbHas yCTOHYHMBOCTb, CXOIUMOCTb
MeT010B. OOYCIIOBIIEHHOCTh CUCTEMBI JIMHEHHBIX anredpandeckux ypaBHenuit (CJIAY) u uucno
00yCJIOBIECHHOCTH.

Pasznen 7. O0pabdoTka pe3yabTaToB U3MepeHHMsi 01HOI BeJnunHbl. [Ipudaumkenue
(yHKIIMM MHOrOYIeHAMH C OJHOW He3aBHCHMMOH mnepeMeHHOil. Pemenue cucrem
HeJIMHelHbIX ypaBHeHuil (CHY) yncjieHHbIMH MeTOaMu.

7.1. O6paboTKa 3KCIEPUMEHTANbHBIX JAHHBIX. TOUEYHbIE M WHTEpPBAJIbHbBIE OLCHKH.
®yukuuu Python. Onpenenenue kpurepust CTbrofieHTa

7.2. Ilpubnuxenue ¢GyHKIuA. MeTonbl HHTEPHOISIUU 3aBUCUMOCTEH C OIHOMU
HE3aBUCHMOI epeMeHHOoN. MHTepronsuonHbiii MHOTOWIeH Jlarpanxka, peanu3zanus B Python.

7.3. llpubnmwxenue ¢QyHKIMA. MeToapl anmpoKCHUMAIMM 3aBUCUMOCTEH C OAHOM
He3aBUCHUMO nepemeHHol. Meton HanMenbnx kBagparoB (MHK). Ucnonb3oBanue dyHkiumit
Python nmns  ammpoxkcumanmu u MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4. AnropuT™bl MeToJla MpOCcTOi utepaunu u Metoga Hetotona - Padcona ans permenus
CHY. CkopocTb CXOAMMOCTH, OLIEHKU NorpemHocTy. Peannsanus meronoB B Python.

7.5. Metoauka WUCHIONB30BaHUS peliatened B MoAyle scipy.optimize, (QyHKIUH
root_scalar, root.

Pa3znea 8. Pemenne 3aga4 MHOIOMEpHOH ONTHMM3AUMH YHMCICHHBIMH METOJAAMHU.
AHaJau3 U pemieHue AuddepeHuNATbHBIX YPABHEHU YU CJIEHHBIMHM MeTOaMU.

8.1. Knaccudukanus 3amzad ¥ METOAOB ONTHMHU3ALMHU. METOJ TpaJUeHTHOTO CITyCKa.
Meron nedopmupyemoro MHOrorpanauka. Peanuzamus merosios B Python.

8.2. Berpoennsie metozs! SciPy. Beibop pemaTens B Moyie scipy.optimize Berpoennbie
metoab! SciPy, pyHkiuy minimize scalar, minimize.

8.3. AnropuT™MBI METOIOB peteHust TuddepeHITNaIbHBIX YpaBHEHHA. MeTo el Diiepa u
ero mogudukanuu. Peanuszanus meronoB B Python. BeiGop pemarens B Moxyne scipy.integrate,
¢dbynakuuum solve ivp, solve bvp.

4. O0beM AUCHMILIMHBI M BUIbI Y4eOHOH padoThl

Cemectp
Beero 1 cemectp 2 ceMecTp
Bun yuebHo# paboThI
3E Axkan. 3E Axkan. 3E Axan.
9, q, 9.
OO01asi TPy/10eMKOCTh THCHMILJIMHBL | 6 216 4 144 2 72

KonTakTHasi pabora — ay1MTOPHbIE
3aHATHS:

B TOM 4HcCIIe B (hopMe MPaKTHIECKON 1 36 0.5 18 05 18
MOATOTOBKU

Tlexumu (JI) 047 | 17 | 047 | 17 - -

3,78 | 136 2,36 85 1,42 51
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[Tpaktuueckue 3ausarus (113) 1,42 51 0,94 34 0,47 17
B TOM 4HCJIe B (hOpMe IPAKTUIECCKON 05 18 0,25 9 0,25 9
IIOTOTOBKH
JlaGopaTtopHsie padoTsl (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4HCIIe B (hOpMe MPAKTUIECCKON 0.5 18 0,25 9 0,25 9
[TOJITOTOBKH
CamocrositesibHas padora (CP) 1,22 44 0,64 23 0,58 21
ITepepaboTka yaeOHOrO MaTepuana 0,06 2 0,06 2 - -
[ToaroroBka K MpakTUYECKUM 0,17 5 0,06 9 0,11 4
3aHATUIM
[ToaroroBka k 1a00paTOpHBIM 0,31 11 0,06 2 0,25 9
paboTam
[ToaroToBKa K 3K3aMeHY 0,36 13 0,36 13 - -
[ToaroToBKa K MPOMEKYTOUHOMY 0,17 5 0,06 9 011 4
KOHTPOJIIO
KoHTakTHas camocTosTenbHas pabora 0,2 - 0,2
Jlpyrue BBl CAMOCTOSITEIIBHON 0,17 5.8 0,06 5 0,11 38
paboThI
Bujabl KOHTpOJISI
IK3aMeH 1 36 1 36 - -
KoHTakTHas camocTosTenbHas pabora 0,4 0,4 -
CamocTosTenbHO U3YUECHHUE Pa3IeTIOB 1 35,6 1 356 - i
JHACIATUTHHEI
Buj nTOroBOro KOHTpoJIs: JK3aMeH 3auer
Beero 1 CCMGCTIS eMeCTpZ ceMecTp
Bun yuebHoit paboThl
3F Axan. 3E Actp. 3E Actp.
q, T, q,
OO0masi Tpy/10eMKOCTh IHCHMILJIMHBI | 6 162 4 108 2 54
KonTakTHasi padoTa — ay1uTOpHBIE 3,78 102 236 6375 | 142 | 38.25
3aHATHA:
B TOM 4HCJIe B (hOpME TPAKTHICCKON 1 97 0.5 135 0.5 135
IMOITOTOBKHU
Jlexruu (JI) 0,47 | 12,75 0,47 12,75 - -
[Tpaktrueckue 3ausatus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4HCIIe B (hopMe MPAKTUIECKON 0.5 135 0,25 6,75 0,25 6,75
IIOITOTOBKH
Jlaboparopusbie pabotsl (JIP) 1,89 51 0,94 255 0,94 25,5
B TOM 4HCIIe B (hOpMe TPAKTUICCKON 05 135 0.25 6,75 0,25 6.75
IMOITOTOBKHU
CamocrosiTtesnnasi pa6ora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
[TepepaboTka yueOHOTO MaTepuana 0,06 15 0,06 1,5 - -
[ToaroTroBka K MpakTUYECKUM 0,17 45 0,06 15 0,11 3
3aHATHAM
[TonroroBka K 1a00paTOpPHBIM 031 | 825 0,06 15 025 | 675
paboTam
[ToaroroBka K ’K3amMeHy 0,36 9,75 0,36 9,75 - -




106

IToaroroBka K IpOMEXKyTOYHOMY 0,17 45 0,06 15 0,11 3
KOHTPOJIFO

KonTakTHas camocrosiTenbHas paboTa 0,15 - 0,15
Jlpyrue BUABI CaMOCTOSITEIHHOM 0,17 4,35 0,06 15 0,11 2,85
paboThI

Buabl KOHTpOJISt

IK3aMeH 1 27 1 27 - -
KonTakTHas camocrosiTenbHas paboTa 0,3 0,3 -
CaMOCTOSATEIBHO U3YYCHHE Pa3/ICIIOB 1 26.7 1 26.7 - i
TACIATUINHEI

Buja uTOroBoro KOHTpoJIs: IK3aMeH 3auer

5.2 JlucuuniuHbl YacTH, (POPMHUPYEMOH YYACTHUKAMH 00pa30BaTeIbHbIX OTHOIICHHU I
(o0s13aTesIbHBIE BAPMATUBHBIE JUCIUNJIMHBI)

AHHOTaNUs padoyeil MPOrpaMmMbl JUCHUNIHMHBI
«J/Ia0opaTopHBI NPAKTUKYM [0 OPraHUYECKON XMMUI)

1 Hesab AMCUMIUIMHBI — TIPUOOPETEHNE CTYIEHTAMH OCHOBHBIX 3HAHWM U HABBIKOB JUIS
OCYIIECTBIICHUS] CHHTE3a OPraHUYCCKIX BEIICCTB.

2 B pe3yabTare H3y4eHHs IMCUMILINHBI 00y4al0IIMIACH 10JI2KEeH:

Obaadoame CIIENYIOMAMA KOMIETCHIIMSIMHA U UHAUKATOPAMH UX JIOCTHIKCHUS:

VK-1.1; YK-1.4; YK-1.5.

Buame:

— TeXHUKY 0€30MaCHOCTH B JJA0OPATOPUU OPTAHUYECKON XUMUH;

— MPUHIUIBI 0€30ITACHOTO O0PAIIEHUS C OPTaHUICCKIUMHE COSTMHCHUSIMU;

— METOJIbI ¥ BUJIBI XpOMAaTOrpaduu JIJIsl ONPEICTICHUS COCTaBa PEAKIIMOHHOW CMECH;

— TEOPETUYECKUE OCHOBBI CIIOCOOOB  BBIJECNIICHUS, OUYUCTKA U HACHTU(UKALUU
OpPTaHWYECKHUX BEIIECTB;

— 3KCTIIEpUMEHTAIBHBIC METOJIBI MPOBEICHUS OPTAaHHYECKUX PEAKIUi, MPOTEKAOIINX TI0
pa3IMYHBIM MEXaHU3MaM;

— OCHOBHBIE OOIIME METOAMKH B3aMMHON TpaHChOpPMAIMU KIACCOB OPTraHUYECKUX
COCTUHEHUH.

Ymems:

— MPUMEHSATh TEOPETUYECKHE 3HAHUA M OKCIEPHUMEHTalIbHBbIE METOJAbl HCCIEeIOBAHUS
OpPTaHWYECKON XUMUH TIPU PEIICHUH MPOPECCHOHANTBHBIX 3a/1a4;

— chopmynupoBaTh MpodieMy u 000CHOBATH BHIOOP MPUOOPOB M IKCTIEPUMEHTATBHBIX
METOJIOB MCCIIEI0OBAHNUS, IOCTABUTD 1€ U 33]]a4l U HAMETUTD MTYTU UX TOCTHIKEHUS;

— CHUHTE3UPOBATh COSAMHEHHUS T10 MPEATI0KEHHON METOIHKE;

— MPOBECTH BBIJICIICHUE M OYNCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUICCKIX
3HAHUM 0 OPTaHUYECKOW XUMUU;

— BBIOMPAThH PAIIMOHANBHBIN CTIOCO0 BBIIETICHHS M OYUCTKH OPTaHMYECKOTO COCTUHEHUS;

— MPEACTaBIAThH JaHHBIE JIA0OPATOPHOTO MCCIEAOBAHUS B BUJIE TPAMOTHO O OPMIIEHHBIX
METO/JINK;

— MPOBOJIUTh AHAIM3 M KPUTHUYSCKHA OICHUBATh IIOJYyYCHHBIC SKCIICPUMEHTAILHBIC
JaHHBIE, 0000IIaTh U JeNlaTh 000CHOBAHHBIC BHIBOJIBI HA 0a3€ MPOBEAEHHBIX OIBITOB;

— BBIOpaTh crioco0 MACHTHU(PHUKAIIMKA OPTaHUIECKOTO COCTUHEHHUS.

Brnaoemw.:

— KOMIIJIEKCOM COBPEMEHHBIX YKCIMEPUMEHTATBHBIX METOJO0B OPTraHUYECKON XHUMHUH IS
pEIICHUsT KOHKPETHBIX HCCIIE0BATEIbCKUX 3a/1a4;
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— 9KCIEPUMEHTAIILHBIMU METOIaAMHU MTPOBEICHUSI OPTaHUYECKUX CUHTE30B.

— OCHOBHBIMU METOJIaMH HJICHTU(UKAIIUYA OPraHUYECKUX COCIMHEHHM

— npueMamMu 00pabOTKH U BbIACTICHUS CHHTE3UPOBAHHBIX BEILIECTB;

— 3HAHUSIMU OCHOBHBIX 3aKOHOB OPraHMYECKOW XUMHUHM IS COJAep)KaTelbHOU
MHTEPIPETAINHU TOTYIEHHBIX SKCIIEPUMEHTAIBHBIX PE3YyIbTATOB.

3 Kpartkoe coaep:xanue JUCUUILIMHBI

Pasoen 1. «Ilpasuna u memoowi pabomwl 8 1a60PAMOPUU OP2AHULECKOU XUMUUY»

1.1  IIpaBuna 6e30omacHOi pabOTHI B 1a0OpPaTOPUU OPTaHUYECKON XUMHUH

Bbe3zonacHble mpueMsbl U paBuIIa padoOTHI B JIA0OPATOPUN OPraHUYECKOW XUMUH.

1.2  Meroapl pabOThI B 1a0OPATOPUH OPTraHUIECKON XUMUH

OOmme wmeroxpl paboTel B J1aboparopuu opraHuyeckod xumud. HarpeBanue.
Oxnaxnaenue. [lepemermBanue.

1.3  JlaGoparopnas mocyna, 000pyJ0BaHHE U IPUOOPHI

[Tocyna, nanbosiee yacto mpumeHsiemas B naboparopuu. [Ipubopsl s onpenencHus
Temrneparypsl masneHus. Becer. Tepmometp. PotopHslit nciapurens. Pedpakromerp.

Pazoen 2. «Memoovl udenmughuxayuu, ouucmrku U GblOENeHUs OPSAHUYECKUX
COeOUHeHUL

1.1  Xpowmarorpadus

Wnentudukanuss  OpraHMYECKMX  BEIIECTB  IOCPEACTBOM  Pa3iIHYHBIX  BHUJIOB
xpomatorpaduu (TCX, xpomatorpadus Ha Oymare, HoHOOOMeHHass xpomatorpadus, BOXKX).
[Tpumenenne TCX i naeHTU(OUKAIMA OPTAHUICCKUX COCTUHEHHUH. AJICOPOSHTHI M DITFOCHTHI,
ucnonszyembie B TCX. Boibop amioenta. Obnapykenue BemiecTB. OOHapyXeHHE BEIIECTB.
Koaddurment ynepxuanus. Koaddumuent pacnpenenenus. Pabora ¢ kanuuispamu.

1.2  Meronbl OYUCTKH XKUIKUX BemiecTB. [leperonka

OKcTpakuus, Uil W3BJICUEHUS (BBIACJICHHS) OPraHUMYECKOro BeLIecTBa W3 BOJBI.
DKCTpakuusi C TMOMOUIBIO JIETUTEThHOW BOPOHKH. BBICYIIMBaHUE SKCTPAKTOB OCYIIUTEIEM.
[Teperonka. Bunel neperonku (ppakiunoHHa, BaKyyMHasi, IEPErOHKa ¢ HapoM, IpU aTMOCPEpHOM
naBieHun). BeicymmBanue skuakoctei. Ocymutenu. OmnpeneneHne TeMIeparypbl KUMEHUs U
kod(¢unmenTa npenomienus. @pakironHas neperonka. Pabora ¢ ¢punbTpoBasibHOI Oymaroil.
OTronka pacTBOpHUTEISI.

1.3 Meroxbl OYMCTKH TBEPABIX BemecTB. [lepekpucrammmzanus

MeTopl OYUCTKU TBEPBIX BellecTB. Bosronka (cyonumanus). TemmnepaTypa BO3TOHKH
U TeMmIeparypa IIJIaBIE€HMs, BO3TOHsIOUIerocst BemiectBa. [Ipubop A/ BO3TOHKH.
[Tepeocaxxnenue. [lepexpucrannuzanusa. Itansl nepekpucramumianuu. [logdop pactBopurens.
Haceimennsnii pactBop. [opsiuee dunbrpoBanue, BakyymHas (uibtpanus. OnpeneneHue
TEMIEpaTyphl MIaBJIeHus. Temneparypa IIaBleHus: CMEIIaHHON MPOOHI.

Pazoen 3. «Cunmes opeanuueckux coeouneruil»

3.1  Cunresn

[lenn u 3agaun SKCIIEpPUMEHTa B OPraHMYECKOM CHHTe3e. TeopeThyecKkue OCHOBBI
nporecca. Bwibop ycnoBuii peaknuu. Pacuer cuHTe3a. OOmume mnpaBwia HOATOTOBKU U
npoBefeHus cuHTe3a. TexHuka 6ezomacHocTH. [Ipubop g nmposenenus cunresa. [Iposenenue
ombiTa. KOHTpONb 32 X0IOM peakuuu. Bwinenenue, ounucTka u aHanu3 mpoaykta. CHHTE3bI
BEIIECTB PA3JIMYHBIX KIACCOB OPTaHUYECKUX coennHeHHH. [IpoBereHne sKCIepuMeHTaIbHBIX
METO/IOB HCCIIeIOBaHUS PEAKIIUH.

[IpoBenenue peakuuii, IPOTEKAONIUX 10 MEXaHU3MAM:

- HyKJI€0()UITFHOTO 3aMEIICHUs — CHHTE3 TaJIOT€HAIKaHOB;

- HYKJICO(HIIBHOTO MPUCOSANMHEHUSI — CHHTE3 CIIOKHBIX (UPOB KapOOHOBBIX KHCIIOT,
aMUI0B KapOOHOBBIX KUCIIOT, a30TCOACPIKANINX ATbJACTUIOB U KETOHOB;

- DNEKTPOGUIBHOTO 3aMEIICHUs B apOMaTHUYeCKOM PSSOy — peaKkud HUTPOBAHUSA,
OpoMHUpOBaHUs, CYTb(PUPOBAHUS;

- peakuuii AMa30TUPOBAHUS U A30COUYCTAHMUS;



108

- peaknuil okucieHus (CMHTE3 aimeroHa, |,4-0eH30XMHOHA, OEH30HWHOW KHCIOTHI) U
BOCCTAHOBJICHUS.

4 O0beM yueOHOM IMCUMILINHBI.

Bi yue6Hoii paGoThI O0beM TUCUMTTUHBI
3E Akan. 4. | AcTp.u.

O01as TPYA0eMKOCTh IUCIUTITHHBI 5 180 135
KonrakTHasi pa6oTa — ayJJUTOPHbIE 3aHSATHSI: 1,78 64 48
Jlaboparopusie pabots (JIP) 1,78 64 48
CamocrosiTejibHas padoTa 3,22 116 87
KoHTakTHas camocTosTelbHas paboTa 399 0,2 0,15
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI ' 115,8 86,85
Buj1 HTOrOBOro KOHTPOJIS: 3auér

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIMHBI
«®Pu3nyeckas XuMHS TYTOIUIABKUX HEMETAIMYECKUX U CUJIMKATHBIX MaTepPUAaIoB»

1 Heab TMCHUIUIMHBI — TOyYeHHE OOYYaIONIMMHUCS TPEACTABICHUN O CTPYKType U
CBOMCTBAX TYrOIUIaBKUX HEMETAINIMYECKUX U cUIMKaTHBIX MarepuasnoB (THCM) B pa3znnuHbIx
COCTOSIHUAX; O (PU3MKO-XMMUYECKUX 3aKOHOMEPHOCTAX IPOLECCOB, JIEKALIMX B OCHOBE
TexHoNoTuu monydeHust padnuyabix THCM, u oOydeHue MeToauku paboTel ¢ Hambolee
3HauuMbIMU B TexHonorussx THCM auarpaMmaMu cOCTOSTHUS.

2 B pe3yabTaTe H3y4eHus: AUCHUILIMHBI 00y4aIOLIUICA T0JI/KeH:

Ob6nadams CleAyOIMUMU KOMIIETEHIIUSAMHU M UHAWKATOPAMH UX JOCTHXKEHUS:

VK-1.2, IIK-5.1, [IK-5.2, [IK-5.3.

3namy:

— ocoOenHoctu crpoeruss THCM B KpHCTalJIMYECKOM, CTEKJIOOOpa3HOM,
BBICOKOAMCIIEPCHOM U KUAKOM COCTOSIHUH, B3aUMOCBSI3U CTPYKTYPBI U CBOWCTB MAaTepHUAJIOB B
Pa3IMYHbIX COCTOSTHUSX, a TAK)Ke MyTH ynpasieHus ceoiictBamu THCM;

— OCHOBHBIE€ TOJIOXKEHUS y4eHHs O (Da30BBIX PAaBHOBECHSX U JUArpaMMax COCTOSHMS
pasznnusbix THCM, nexainx B OCHOBE pacueTa COCTaBOB TEXHUYECKUX CHIIMKATHBIX POLYKTOB
(KepaMHKH, BSDKYIIUX MaTepUaloB, CTEKJIA U CUTAIIIIOB);

— (U3UKO-XMMHUYECKHE OCHOBBl BaXHEHUIIMX IMPOLIECCOB, MPOUCXOIANIMX TMpHU
BbIcOKOTeMMepaTypHoM cuHTe3e THCM (muccommanus, Jeruapartanus, TBepAopa3oBbe
peakuuu, criekaHue, peKpucTauin3alys, aBleHne, KpUCTaUIU3alysl U3 pacIuiaBoB).

Ymemo:

— MPOTHO3UPOBATh BIMSHHUE DPA3IUYHBIX (PAKTOPOB HA PABHOBECHE B XUMHUYECKHX
peakuusx;

— OIPENENATH HAIIPaBJICHHOCTH MPOLIECCa B 3aJaHHBIX HAYAJIbHBIX YCIOBUSX;

— YyCTaHaBJIMBaTh TpaHUIBl oOJacTeil ycToMuMBOCTH (a3 B OJAHOKOMIIOHEHTHBIX M
OMHAPHBIX U TPEXKOMITIOHEHTHBIX CUCTEMaX;

— OIpeNEeNATh COCTaBbl COCYIIECTBYIONINX (a3 B TETEPOreHHbIX CUCTEMAX;

— IPOTHO3MPOBATH BIUSHHUE PA3INYHBIX (PAaKTOPOB Ha CKOPOCTH IpoIiecca;

— MHCIIOJIb30BaTh 3HAaHUS O CTPOEHUM BELIECTBA, MPHUPOAE XUMHUYECKOM CBA3M B
pasUYHBIX KJIAcCax XUMHUYECKUX COECJUHEHUH s MOHMMAHUSA CBOWCTB MAaTepHaloB U
MeXaHM3Ma XUMUYECKUX MTPOLECCOB, MpoTekaromux npu cuarese THCM.
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Bnaoemy.:

- MGTOHHKOﬁ pa6OTbI C auarpamMmaMu COCTOSAHHA W YMCTb HCIOJIB30BaTb UX JJIA
pelICHUA MPAKTHYCCKUX 3aJaqd CHJIMKATHOM TCXHOJIOTHMH, BKJIXOYas1 BbI60p OIITUMAJIBHBIX
COCTAaBOB TEXHUYECCKUX IIPOAYKTOB U OLICHKY IMapaMETPOB (I)I/ISI/IKO'XI/IMI/ILICCKI/IX IIpONLECCOB;

— TCOPCTUYCCKUMU OCHOBAMH IIPOLCCCOB CHHTC3a CHIIMKATOB, BKJIIOYAsA 3HAHHA HX
MCXaHHU3Ma, KHHCTUKHU U BIIMAHNA OCHOBHBIX TEXHOJIOTMYECKUX IMMapaMETPOB HAa UX HAIIPpaBJICHUC,
CKOPOCTH U CTCIICHDb 3aBCPIICHHOCTH,

— METOJaMU U CPEACTBAMU TEOPETHYECKOT0 M HIKCIIEPUMEHTAILHOIO HCCIEAOBaHUS
MPOILIECCOB CHUHTE3a, M3YYECHHs] CBOMCTB CWJIMKATHBIX MaTepUAIOB B PA3IUYHBIX COCTOSTHUSX
BEIIECTBA.

3 Kpartkoe coaep:kanue TUCIUNTHHBI

Pazoen 1. Cunuxamul u opyzue my2oniagKue cOeOUHEeHUsA 6 paznudHblX COCMOAHUAX

1.1 Cunukamol u Opyaue myeoniagékue cCOeOUHEeHUsl 8 KPUCANIUYECKOM COCMOAHUU.
XuMudeckass CBS3b B CWJIMKaTax M JApPYyrue TYroliaBKUX coeAuHeHusx. Kaccubukanus
cwkatoB. CTPyKTypa KPUCTALIMYCCKHX CHUJIMKATOB M WX Kiaccupukamus. [lommmopdusm.
[Momutunmsm. JleheKkTbl KpPUCTAUIMUECKOW PEIISTKH: TBEPAbIE pPacCTBOPHI 3aMEICHHUS,
BHEJPCHUS U BBIYUTAHHS, TOUCUHBIC TerioBble HedekTsl o [lorTkn u dpeHkento; INHEeHHbIC
ne(eKThl — KpacBbIe M BUHTOBBIC TUCIOKAIUH.

1.2. Pacnnaswl cunuxamos.

OCc0oOCHHOCTH KUJKOTO COCTOSIHHS M CTPOCHHE PACIIaBOB CHUIMKATOB. T€OpHH CTpOSHUS
xuakocterd. OcCOOEHHOCTH U CBOMCTBA CUJIMKATHBIX PACILJIABOB

1.3. Cunuxamuol 6 cmeki006pazHOM COCMOSAHUU.

['unote3sr ctpoenuss crekna. OCOOEHHOCTH CTEKIOOOpPa3HOTO COCTOSIHHS. Y CIOBHS
o0Opa3oBaHMs CTeKOJ. BUABI CTEKON U UX CBOMCTBA.

1.4. Cunuxamul 8 6b1COKOOUCNEPCHOM COCMOSAHUU.

Oco0eHHOCTH CBOWMCTB BBICOKOAMCIIEPCHBIX CHUCTEM. Y CTOHYMBOCTH M KOATYJSILIHS
KOJUIOUJIHBIX CHJIMKATHBIX cucTteM. KoisouaHble CBOWCTBA KpeMHE3eMa, Teld KpPEeMHEBOU
KUCIOTHl. CTPYKTYpHO-MEXaHHYECKHE CBOMCTBA CHUJIIMKATHBIX BBICOKOAUCIIEPCHBIX CHUCTEM Ha
puMepax KpeMHereNel U CUCTEMBI «TJIMHA-BOJIaY.

Pazoen 2. Yuenue o pazoevix pagnogecuax u ouazpammovl COCMOAHUA CUTUKANHBIX
cucmem

2.1. Ilpasuno ¢paz ['ub6ca. 3HaueHUE TUArpaMM COCTOSIHUS IS PEUICHUS TEXHUUECKUX
3a/1a4 B TEXHOJIOTUU CHJIMKATOB M JPYTMX TYTrOITUIABKUX COCIWHEHHUM, TEPMHUHOJIOTHS, IPABUIIO
¢da3 ['nb6ca u ero mpuMeHeHHe MpU padboTe ¢ AUArpaMMaMH COCTOSIHHSI. MeTo bl TOCTPOeHUS
JUarpaMM COCTOSTHUS

2.2. Jluacpammvl cocmosiHusi OOHOKOMNOHEHMHbIX cucmem. DIEMEHThI CTPOSHUS
OJTHOKOMIIOHEHTHBIX ~ JHarpaMM COCTOsHUS. Jlmarpamma  coctostHus — cuctembl  SiO2.
[Tonumopdubie MoaudUKaIIK KpeMHe3eMa - KBapll, TPUIUMUT, KPUCTOOAIIUT, XapaKTePUCTUKA
UX CTPYKTYpHI U cBOWCTB. [locrnenoBarenbHOCTh U CKOPOCTh (Pa30BBIX MPEBPAIICHUN B CCTEME
SiO2 u BiWsIHME MUHEpPAIM3aTOPOB HA STH TpeBpalicHus. V3MeHeHHe yaeabHOro obObema
Marepuaia mpu (Gpa3oBbIX MpeBpameHusX. OTKIOHEHUS OT PAaBHOBECHBIX COCTOSSHHN B CHCTEME
SiO2. OcoOble pa3HOBUIHOCTH KpeMHE3eMa (KO3CUT, KHUTHT, CTHINOBHUT, BOJIOKHHCTBIH
KPEMHE3eM) M YCIIOBHSI MX TIOJIyUEHHS U cBo¥cTBa. KBapiesoe crekino. 3HaueHue cucreMol SiO2
JUISL XUMHUH U TeXHoJoruu cuiaukatoB. Cucremb MgO, Al203

2.3. luaecpammovl cocmosanusi 08yxkomnoHeumuwix cucmem. OCHOBHBIC THUIIBI TUATPAMM,
AJIEMEHTHI X CTPOCHHS W MpaBuia paboTel ¢ HUMU. [IpaBuo pelyara U ero NpuMEHEHUe IJis
KOJIMYECTBEHHBIX PACYETOB B JIByXKOMIIOHCHTHBIX CHCTEMaX.

Huarpammbl  coctosiHuss  cucremM  NaxO-SiOz, CaO-SiO,, Al03-Si02, MgO-SiOo.
OCOOEHHOCTH 3THX CHCTEM M KpaTKas XapaKTEePUCTHKA CYIIECTBYIONIUX B HUX COCTUHEHUUN
(cunmuKaThl HATPUS, METACUIIMKAT KaJbIUsl, JABYXKAIBIIMEBBIA CHUJIIMKAT U €r0 MOJTUMOP(HU3M,
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TPEXKAIBIIUEBBIA CUIMKAT, MYJLTUT, HopcTepuT, SHCTATUT). OmpeiesieHue MoCiIeI0BaTeIbHOCTH
(ha30BBIX MPEBpAIIEHUI B 3TUX CUCTEMax IIPU U3MEHEHUH TeMIlepaTypbl. 3HaUCHUE CUCTEM IS
XMMHUU ¥ TEXHOJIOTUH CUIIMKATOB U JAPYTUX TYTOIUIABKUX COEIMHEHHA.

2.4 Juazpammel cocmosanus mpexkomnonenmuvix cucmem. OCHOBHBIE TUIIBI AMArpamMM,
9JIEMEHTBl WX CTPOCHHMA U TMpaBwia padoTbl ¢ HHUMHU. M30TepMUYECKHE CEYCHHS U
HOJIUTepMHUUECKUe pas3pe3bl. [IpuMeHeHue npaBuia pelyara Ui KOJMYECTBEHHBIX PacueToB B
TPEXKOMIIOHEHTHBIX cucTeMax. Jluarpammbl coctosiHus cuctem Nax0-CaO-SiOz, CaO-
Al,03Si02, MgO-Al203-Si0O2, MgO-CaO-SiOz. OcoOeHHOCTH OJTHX CHCTEM M KpaTKas
XapaKTepUCTHKA CYLIECTBYIOIIUX B HUX COCTUHEHUN (IEBUTPHT, T€ICHUT, AaHOPTUT, IITHHEIb,
KOpJIUEpUT, carndupuH, MOHTUYEIIUT, MEPBUHUT, OKEPMAHUT, TUOICHUJ, TBEPIbIE PACTBOPHI
THX coeAuHeHuil). OnpenencHue MOCIeI0BaTeNbHOCTH (Pa30BBIX MPEBpAIICHUN B ITHUX
cucTeMax Ipy U3MEHEHUH TeMIIEPATyphl. SHAUYCHUE CUCTEM JUIsI XUMUH U TEXHOJIOT MU CUIINKATOB
U IPYTUX TYTOIUIaBKUX COCTUHECHUN.

Pazoen 3. @uzuxo-xumuueckue ocHogvl npoyeccos npu cunmeze THCM

3.1. Juccoyuayusa. Koncranta paBHOBECHS, YIIPYTOCTh TUCCOIUAIMN U UX 3aBUCUMOCTh
OT TeMIepaTypbl Ul KapOOHATOB, CyJIb(AaTOB M HUTPATOB, UCIOJIb3YEMBIX B KAUECTBE ChIPHEBBIX
MaTEepHAJIOB B TEXHOJIOTUH CUIIMKATOB M JPYTUX TYTOIUIABKHX MaTEpPHAJIOB.

3.2. lecuopamayus. ®opMbl CBSA3U BOJbI B TBEPABIX TeJaX U €€ CTPYKTYPHOE COCTOSTHHE:
KOHCTUTYLMOHHAs,  KPUCTAUIM3AlMOHHAss W ajcopOnuoHHas  Boxa. [ WIOpokcuusl,
KPUCTAJUIOTUAPATH MOCTOSHHOTO U IEPEMEHHOI0 COCTaBa, LIEOJUTHI. MexcioeBas BOAA B
TJIMHUCTHIX MUHepasiax. PakTopbl, BIMSIONIME HA Tporiece Aeruaparanuu. [loBeaeHne BemecTs
U CTPYKTYpHBIE U3MEHEHUS NP JAerUapaTaliyi. DHTAIbIM JeruapaTaluu

3.3. Teepooghazosvie peakyuu. O01IME CBEICHUS U 3HAUCHUE FETEPOrEHHBIX PEAKIIUHN IS
TEXHOJIOTUU CHJIMKATHBIX U JPYTUX TYroIUIaBKUX MarepuanoB. Buabl u mexanusm auddysuu
IIpU TBEPI0(PA30BBIX PEAKLUAX U CTAAUU, TUMUTUPYIOIINE UX CKOPOCTh. CxeMbl MU y3nOHHBIX
MIPOILIECCOB Ha MMPUMeEpE HEKOTOPBIX peakluil B TBEpAoM cocTossHuu. Teopusa Tammana-XenBana.
OnucaHune KUHETUKH TBEPA0(a30BbIX PEAKIMI ¢ TOMOIIbIO pa3Iu4HbIX Mojienei. OcoOeHHOCTH
peaKIMii B TBEPJIOM COCTOSHUM U (DaKTOPBI, BIUSIOIINE HA UX CKOPOCTh. POJIb KUIKOM 1 ra30BOM
(a3 mpu TBep0(Pa30BEIX peaKknusix. TepMoIUnHAMHYECKAs XapaKTEPUCTUKA PEAKIIUK B TBEPIOM
COCTOSIHUH.

3.4. Cnekanue. CylHOCTb, MPU3HAKU W JABIDKYILIAs CUJia Ipolecca crekaHus. Bujel
criekaHusa. MexaHusMm TBepAo(dazoBoro crekanus no @penkento u [Innecy, MexaHu3M Jpyrux
BUJIOB CIIeKaHUs. Pob KpUBU3HBI MOBEPXHOCTH HA TPAHUIIE pa3zesia «Iopa-TBEepaoe TeI0» Mpu
CreKaHMU. ['palueHT KOHIIEHTpalluu BaKaHCHI B TBepIOM mopuctoM Tene. Kunetnka mporecca
cnekanusa. KoanecueHuuss M KpuTepuanbHblii pazmep nop mno I'erysuny. Posb Bs3kocTu H
MMOBEPXHOCTHOTO HATSHKCHUS KHUIKOH (ha3bl MPH KUAKOCTHOM clieKaHUH. DaKTOPHI, BIHSIOINIHIE
Ha Mpolecc creKaHus. BiausHue criekaHus Ha CTPYKTYpY M CBOWCTBA CHIIMKATHBIX M JPYTUX
TYTOIJIABKUX MaTEPHAJIOB.

3.5 Pexpucmanmuzayus. CylnHOCTb, TNPU3HAKKM U JBHWXKYIIAas CHjIa Ipolecca
pekpucram3anuy. [lepBruuHas W BTOPWUYHAS pEKpHCTALTU3AIMs. MeXaHu3M W KHHETHKA
nporiecca pekpuctaummsanuu. Cxema pocTta 3epeH Npu BTOPUYHON pekpucTauiM3anuu mno bypxke.
Postb KpUBH3HBI MMOBEPXHOCTH Ha TPAHWIIE COMPHUKOCHOBEHUS 3€PEH NPH PEKPUCTAIUIH3AIINH.
@DaKTopbl, BIUAIONME HA CKOPOCTh PEKPUCTAJUIM3ALIMHU, U €€ BIMSHUE HA MUKPOCTPYKTYPY U
CBOWCTBA CHJIMKATHBIX M JPYTUX TYrOIUIABKIX MaTEepPHAaJIOB.

3.6. Ilnaenenue. IlnaBnenue kak (a3oBeld mepexoj; mepBoro poja. CTPyKTypHbIE
W3MEHEHHs TIpH IUIaBieHuH. [IpenruiaBieHne W TpoIecc KOOIMEPAaTHBHOTO MO3WIIMOHHOTO
pasymnopsiiodeHus. Temrneparypa IaBlIeHUs U €€ CBA3b C TEIUIOTOH IUIaBICHUS U U3MEHEHUEM
SHTponuu. BHyTpeHHMEe M BHeHIHHE (QAKTOPbI, BIMSIOIIME HA TEMIEpaTypy IUIaBIECHUS.
Tyromnnaskue BemecTa. Crienuduka niaBIeHUs] KPUCTAUIMYECKUX 1 aMOP(HBIX Tell.

3.7. Kpucmannuzayus. O6pa3oBaHUe IIEHTPOB KPHUCTALIU3AINNK W POCT KPUCTAIIIOB.
OcoOeHHOCTH U MEXaHU3M F'OMOTEHHOTO U T€TEPOT€HHOT0 3apOoIbIle00pa3oBaHusl HOBOH (ha3bl
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B pacmnaBax. CKIOHHOCTb DAaCIUIAaBOB CHIIMKATOB K IEpeoXJIaxIeHuro. MexaHu3Mm pocra
KPHUCTAJUIOB B CUJIBHO M €1a00 MEpeChIEHHbIX paciuiaBax. Ponb neekToB KpuCTaiIn4ecKoil
peLIeTKN (IUCIOKAIMii) IPU POCTE KPUCTAIIIOB. 3aBUCUMOCTh YHCIa 00Pa3yrOIUXCs LIEHTPOB
KPUCTAJNIN3ALMU U JIMHEHHOW CKOPOCTH POCTa KPUCTAJUIOB OT CTEHNEHU IEPEOXJIAKICHUS.
Kpusbie Tammana. 3HaueHHe mpouecca KPUCTAUIM3ALUM B TEXHOJOTMU CUJIMKATOB U €ro
BJIMSIHUE HA CBOMCTBA TEXHUYECKUX ITPOLYKTOB.

4 O0beM yueOHOH TUCHMILINHBI

. O0BbeM TUCIUNIINHBI
Bupa yueOHoii padoThl et

3E Akan. 4. | Actp.u.
O061mast Tpy10eMKOCTh TUCIHMILIHHBI 6 216 162
KonrakTHasi padoTa — ayuTOPHBIE 3aHATHSI: 2,68 96,4 72,3
B TOM 4HcJje B GopMe NPaKTHYECKOIl MOATOTOBKH 0,89 32 24
Jlekuun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
JlaGopaTtopHsie padoTs (JIP) 0,89 32 24
B TOM 4HCIIEe B popMe MPAKTHUECKON OTOTOBKH 0,89 32 24
CamocTrosiTeJibHAas pa6oTa 3,32 119,6 89,7
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

3,32
CamMocTosATEIbHOE U3YUYEHUE PA3AEIOB IUCHUILIMHbI 119,2 89,4
Bujx HTOrOBOro KOHTpOJIst 3adeT ¢ OLEHKOM

AHHOTanus pado4ye NPorpaMMsbl M CHHUIIIMHBI
«TenioBble mpoueccbl M arperaTbl TYronJaBKUX HEMETANIMYECKUX U CHIMKATHBIX
MaTepuajIoB»

1 Iesb AMCOMIVIMHBI — AATh CTYJ€HTaM 3HaHUS 110 TEOPETUYECKUM OCHOBAM I'€HEPALIUU
TEIIa U TEIUIOBBIX IPOLECCOB, MPOTEKAIOUUX MPU MOIYYEHUHM CUJIMKATHBIX MaTepUaloB U
U3JIeNHiA, a TaK)Ke MPUHIUIAM PabOThI, YCIOBHUSAM JKCIUTyaTallid, OCHOBAM IMPOEKTHPOBAHUS
TeruioBbIx arperatoB THCM.

2 B pesyabTaTe H3y4eHHs] JUCHHUILINHBI 00y4aI0IIUICH TOJIKEH::

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH MX JOCTHXKCHHUS:

YK-2.1; YK-2.5; VK-2.8; TIK-6.1; [1K-6.2; [1K-6.3

3namo:

— TEOPETHUYECKHE OCHOBBI OpPraHU3alliK TEIUIOBOW 0O0pabOTKM B TEIJIOBBIX arperarax
THCM;

— NPUHLUIBI BBIOOpa U pacueTta GpyTepoBok TemnoBbix arperatoB THCM;

— TEOPETUYECKHE OCHOBBI IIPOLIECCA CYIIKH ChIPbEBBIX MaTepuasoB u usaeauit THCM;

— KOHCTPYKIIMU ¥ TPUHIIUIIBI pabOThl OCHOBHBIX TeIUIOBbIX arperaroB THCM u cymmiiok
JUTSL CYIIKH ChIPBSL U U3JIETTUH.

Ymems:

— OCYIIECTBJISITH BBHIOOP TEIIOBOM OOpaOOTKM M MCTOYHWKA TEIUIa I MPOU3BOJICTBA
nmanHoro suga THCM;

— MPOU3BO/IUTH BHIOOP KOHCTPYKLMHU TEIUIOBOTO arperata ais npousBojactsa THCM wu
OCYIIECTBIISATH HEOOXOJUMbIE KOHCTPYKTUBHBIE U TEIUIOTEXHUYECKUE PACUETHI;

— BBINIOJIHATh U YATATh YEPTEKH OCHOBHBIX TEIIOBBIX arperatoB THCM;

— HCII0JIB30BATh CPEJICTBA KOMIIBIOTEPHON TpaduKH I U3TOTOBICHUS YepTEkKeH.

Braoemy:

— 3HaHWSIMH 00 2((PEKTUBHOCTH HUCIOIB30BAaHUS M CIOCO0AaX SKOHOMHH TeIUia MpHU
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npousBojicTBe THCM;

— 3HaHUSAMH 00 OCHOBHBIX (PM3UKO-XMMHUYECKHX MPOIECCaX, TPOUCXOSAIINX P CHHTE3E
THCM wu ux cBsI3U ¢ poLIecCaMu TETNIO0OMEHa;

— 3HAHUSAMH O COBPEMEHHOM TETUIOTEXHIUYeCKoM obopyaoBanuu THCM;

— METOJUMKOW KOHCTPYKTHBHBIX M TEIUIOTEXHUYECKHUX PACUuETOB TEIUIOBBIX arperaTroB
THCM

— KOHCTPYKLIMU ¥ IPUHLMIIBI paO0Thl OCHOBHBIX TeIUIOBbIX arperaroB THCM u cymumiok
JUISL CYLUKH ChIPbS U U3JIETUH.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pasznes 1. OcHoBHBIE Npolecchl B Tem1o0BbIX arperatax THCM

1.1. T'enepanus TEIIOTHI B TEIUIOBBIX arperarax.

Buibl TonnBa U MX OCHOBHBIE XapaKTepuCTUKH. DU3NKO-XMMUYECKHE OCHOBBI ITpoIiecca
ropenus. CriocoObl 1 yCTPOWCTBA ISl CKUTAHUS TBEPAOTO, JKUIKOTO U Ta3000pa3HOTro TOIUIHMBA.
CrocoObl reHepanuy TeIula C MOMOIIBI0 3JIEKTpOdHepruu. Buabl HarpeBateneil ans mnedei
COIIPOTHUBIICHUS: MaTEPUAIIBI, KOHCTPYKIIMU U YCIIOBHS CITYKOBI

1. 2. JIBu>keHHEe ra30BbIX IOTOKOB B TEIUIOBBIX arperarax.

EcrecTBeHHOE M NPUHYAMUTEIBHOE JBUKEHHUE Ia30B, HANOPBI, CBSI3b MEXAY HAIlOPAMH.
ConpoTuBieHus MpHu ABMKEHUU Ta30BbIX TOTOKOB. [Iprcnocobiaenus s nepeMenieHus ra3os.
OcoOeHHOCTH JBUKEHUSI Fa30BBIX IOTOKOB B ycTaHOBKax THCM.

1.3. IIpoueccel TermiooOMeHa U pexXKUMbI PaOOTHI TETNIOBBIX arperaTos.

TennooOMeHHbIE MpolecChl MPU TEIUIOBOM 00paboTke B newyax u cymmikax THCM.
Buemnuit u BHyTpenHuil TeruiooOmeH, kpurtepuit BMO. KoHBeKTHBHBIH peXuM pabOThHI
TEIUIOBBIX arperaroB. AHanu3 ypaBHeHUs HproToHa. PannanuoHHbIi pexxuM paOOThl TEMJIOBBIX
arperatoB. Amnanu3 ypaBHeHus Credana-bonbpiimana. Pa3HOBHOHOCTH — paauaIlMOHHOTO
TEIJI000MeHa: paBHOMEPHO pacIpe/iesIeHHbIN, HalpaBJICHHBINA, KOCBEHHBIH.

1.4. ITpoGnembl TEIIOU30JIALUH ITPH paboTe TETJIOBBIX arperaTos.

lopsiuee u xonomgHoe oxnaxiaeHue. TpedoBaHus K ¢yTepoBKe, MOAOOP M pacuer
3pPeKTUBHON TeruioBod u30aAMU. OTrHEyHnopHbIE U TEMJIOU3OJIALMOHHBIE MaTepHabl,
WCIIOJIb3yeMbI€ TPU KOHCTPYMpPOBaHMM TeIUIOBbIX arperatoB THCM. Metonuka cocTaBiieHHs!
TEIUIOBBIX OaslaHCOB TeryIoBbIX arperatoB THCM.

Paznea 2. Cymmiiky U TenioBbie pe;KUMbI X padoThl

2.1. Teoperndeckue OCHOBBI ITPOLIECCA CYIIKH.

3akoH /lanbToHa. BHemHsAs u BHyTpeHHsAa 1uddy3us BiIaru, 3aBUCUMOCTb OT CTPYKTYPbI
MaTrepuaa, COCTOSIHUS BJIark U MapaMeTpoB TeIIoHocuTeNsa. KuHeTnka Cymku, nepuoabl CyIIKU.
Mexanu3Mbl ~ NEpEMEIIEHHsT  BIark B IPOLECCEe  CYNIKHM:  BIIArONPOBOAHOCTE U
TEPMOBIIATONPOBOJHOCTh. YcajKka MaTepuana, BIUSHUE Pa3NUYHBIX (AKTOPOB HA BEIUYHUHY
yCaJO4YHBIX HanpsokeHUuH. [[OBEpXHOCTHBI M KPUTHUECKHWA TPAAMEHT BIAXKHOCTH, BIIHMSHUE
apaMeTpoB TEIUIOHOCUTENS Ha MPOLECcC CYIKU. IHTeHCHBHOCTD CYIIKH, BHIOOP ONTUMAIBHOTO
peXrMa CYIIKU U3

2.2. KOHCTPYKIIMH ¥ MPHUHIIUIEI pa0OTHI CYIIWIOK TSl CYIIKH CHIPHEBBIX MATEPHUAJIOB
" U3JIeTUN

CriocoObl CyIIKM B 3aBHCHMOCTH OT YCJIOBHH TemiooOMeHa, 00JIacTH MPUMEHEHHUs B
CYIIMJIKAX PA3JIU4YHOrO0 Ha3HauyeHHWs. KOHBEKTHMBHAs CyIIKa MEJIKOKYCKOBBIX M CBIIYyYUX
MarepuanoB. PaguanuoHHas Cylika HW3AENWWA, OpraHu3alus pagualldOHHOW  CYILIKH
KpPYIHOTa0apUTHBIX U3JeNUi cI0KHOU (popmbl. CrIOCOOBI ANEKTPOCYIIKU. DINEKTPOKOHTAKTHAs
CyIlIKa KPYMHOTA0APUTHBIX W3JIENHMA, CYyIIKa TOKaMHU BBICOKOW YacToThl. Kiaccuduxarms
CYIIWJIOK, TPEOOBaHMS K CYLIMIKAM Pa3IMYHOro Ha3HaueHusl. KOHCTPYKIIMY U MPUHIUI pabOThI
OapabaHHOMW CYIIUIIKU 7Sl CYIIKH METKOKYCKOBBIX MaTepUaIOB, ICHTOYHAS CYIIUIIKA JIJIS CYIIKH
IPaHyJIMPOBAHHOTO ChIphs. KOHCTpYKIMS M NpUHLUI PAOOTHl NMHEBMATUYECKOW CYIIMJIKU:
COBMEIIICHUE IPOOJICHUS, TOMOJIA U CYIIKH. KOHCTPpYKIUS ¥ MPUHLIMT pabOThl pacbUIMTEIBHOM
cymnaky. CyInIKy I CYIIKU U3AENINA KEPAMUYECKOM TEXHOJIOTUU: KOHCTPYKIUS U PHUHIINIL
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paboThl KAMEPHOW CYIIMJIKY NEPUOAUYECKOTO IEHCTBUS, TYHHEIBHBIX U KOHBEHEPHBIX CYIIMIIOK
HENPEPBIBHOIO JCHCTBYs. Pa3HOBHIHOCTH KOHBEHEPHBIX CYIIMJIOK B 3aBHCHMOCTH OT BHJA
153 (05078

Pa3nes 3. TermioBble arperarsl AJIs1 00:KMTa KEPaAMUYECKUX U3/1eJTuil

3.1. OcHOBHbBIE (PHU3UKO-XMMHUYECKHE IPOLECCHI, TMPOUCXOA[IINE TPU TEIJIOBOM
00paboTKe U MX BIMSHHME HAa OpraHMU3aluIo npouecca ooxura. Cajlka KepaMHUUECKUX U3AEIHH B
1eYb, IJIOTHOCTH CAJIKU U €€ BIMSAHHUE Ha PABHOMEPHOCTh 00KHTa U IPOU3BOAUTEILHOCTD I1E€YH,
criocoOsl canku. Knaccudukanus nedeu.

3.2. Ileun nmepuoanyeckoro AeicTBUs. ['OpHBI, KOJIBLIEBbIE, KAMEPHBIE C BBIKATHBIM
nojgoM, KoHerpykius, mpuHuun padboTsl 1 001aCTH IPUMEHEHUS.

3.3. TyHHENbHBIE [I€YX OTKPBITOTO IIaMeHu. KOHCTpYyKIMs, MPUHIKT paboThl, ABIKEHHE
ra3oBpIX IIOTOKOB M OpraHu3auus TUAPaBIMYECKOrO pexuma. TyHHEIpHBIE II€Yd IS
ckopoctHoro ob6xwura (ITAC), 0cobeHHOCTH KOHCTPYKIIUH U TPUHIUIT PaOOTHI.

3.4. MydenbHble 1 KoHBelepHble neud. [Ipuniun padboTsl 1 0COOEHHOCTH KOHCTPYKIUH.
TermmooOMeH B MyQenbHBIX Iedax, TpeOOBaHHMS K MaTepuaisy M KOHCTPYKIHS Mydes.
OcCOo0eHHOCTH KOHCTPYKIMHU U 00JacTh NMPUMEHEHUs] KOHBEMEpHBIX Iedel, MHOIOKaHalIbHbIE
HEeYH.

3.5. Dnextpuyeckue neuu. TpeOoBaHMs K MaTepuayly HarpeBaTelsi, OCOOEHHOCTH
KOHCTPYKLIMHU U OpraHu3aIiuy 00xura. BeicokoTeMIiepaTypHbIe JJIEKTPHYECKUE TIEUH 151 00KHTa
U3JIENIMHA TEXHUYECKON KEPAMUKH

Pa3neu 4. TenJioBble arperarbl CTeK0JbHONH T€XHOJIOTHH

4.1. Knaccudukanus crekiaoBapeHHbIX reded. [Ipoueccsl, mpoucxonsdume mpu
TEPMOOOPabOTKE CTEKONBbHOM muXThl. Kitaccuukamusi CTEKIOBapeHHBIX 1edei. Bribop
KOHCTPYKLIMM CTEKJIOBApEHHOW IMe4YM B 3aBUCHUMOCTH OT COCTaBa CTEKJa, BUAA M crocoda
BBIPA0OTKH CTEKIIOU3AETUH.

4.2 Tleun nepuoanueckoro nercTBuss. KOHCTpyKIMsA M NPUHIMI AEUCTBUS TOPIIKOBBIX
ne4yerm NEepHOAUYECKOro JeWcTBUSA. Bapka cCTekia B TOPIIKOBBIX Iie4ax. BaHHbIE mnedn
NEPUOANYECKOTO AEUCTBHUS

4.3. [leun HenpeprIBHOTO AekcTBUA. KOHCTPYKIMS M MPUHIMN JEHCTBUS BaHHBIX Meuei
HenpepbIBHOTO neictBusd. Knaccudukarus, oOmue sneMeHTsl KOHCTpYKUMU. KoHcTpykuuu u
MPUHIUI JEHCTBHS THUIIOBBIX II€YEH HENPEPBIBHOIO JEWCTBHS I NPOM3BOJCTBA CTEKIA M
crexyion3enuii. CpaBHeHHE pa3HBIX THUIIOB Meuyeil mo TemioBod s¢dextuBHOCTH. [Iporeccs
TEI1000MeHa U BapKa CTEKJIa B BAHHBIX I€4axX HEMPEPbIBHOTO JIEHCTBUS.

4.4. DOnextpuueckne neuu. Vcronb3oBaHME JJIEKTPOIHEPIHMM MJIsi BapKO CTEKJIA.
DJeKTpUYecKre ey MepruoJUUecKoro U HepPephIBHOTO JAeHCTBUS, TPEOOBAHUS K SJIEKTPOIaM.
["a3osnekTpuyeckue nevu.

4.5. BcnomorarenpHble I€YM CTEKOJIbHOW TexHonoruu. Ileum nns omkura crexkna u
CTEKJIOU3AEH, meun JuIst 3aKkaiku. [leun ans ¢pro3unra.

Paspnen 5. TenioBbie arperarsl I NPOU3BOACTBA BAKYILIHMX MAaTEPHATIOB

5.1. Ipouecc obpazoBaHusi KIMHKEpa B MEUHBIX arperatax. MOKpbIil U cyxoi crnocod
IIPOU3BOJICTBA LIEMEHTHOIO KJIMHKEpa. MOU3HKO-XMMHYECKHE IMPOLECCHI, MPOTEKAIOLIUE IPU
00XHUre ChIPEBOM CMECH U TEIIOTEXHUYECKHE XapaKTEPUCTHKU OCHOBHBIX TEXHOJIOIMUYECKHUX
30H IIEYHOT'O arperara.

5.2. Ileun w™mokporo cmnocoba mpousBojcTBa. KOHCTpyKUMS M NPUHIUN PpabOTHI
Bpalamomuxcs meueil Mokporo cmoco0a mpousBoactBa. [Iporeccsl TemooOMeHa BO
BpaIaronieicss meun MOKpPOTO Crocoda MPOM3BOJCTBA, MYyTH WHTEHCH(DUKAIIMA KOHBEKTHBHOMN
TEIUIONEPEIauH.

5.3. [Teunsie arperaThl CyXoro crnocoda npou3BoicTBa. KOHCTPYKITMU 1 TPUHITUI PaOOTHI
3aMeYHbIX TeMI000MEeHHUKOB. KOHCTPYKIINY 1 MPUHIIUIT paOOThI peaKTOPOB-AeKapOOHNU3aTOPOB.

5.4. XonoaunpHUKH KIMHKEpa. KOHCTPYKITMY M TEMIIOTEXHUYECKUE OCOOEHHOCTH pabOThI
XOJIOIMJIBHUKOB KJIIMHKEPA MIEYHBIX arperaTtoB AJIs IPOU3BOJCTBA LIEMEHTHOTO KIMHKEPA.
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5.5. JIpyrue yCTaHOBKHM LIEMEHTHOW TEXHOJOrMU. KOHCTpyKUMsS M NPUHLUI ACUCTBUS
HIAXTHBIX MeYeil U Nevel KUIAIIETo Cos UIsl MPOU3BOJICTBA U3BeCTH. [ MIIcOBapoUYHbIe KOTIIBI,
YCTaHOBKH COBMECTHOTO ITOMOJIAa 1 00KUTa (CYIIKH) CHIPbEBBIX MaTEpPHAJIOB.

Pa3znen 6. KypcoBoe npoekTupoBanme

6.1. KoHCTpYKTHBHBIN U TEIUIOBOM pacyeT NpOEKTUPYEMOTO TEIUIOBOT'O arperara. pacuer
TOpPEHUs TOIUIMBA; pacyeT MPOU3BOAUTEIHHOCTH M OCHOBHBIX Pa3MEpOB TEIJIOBOIO arperara;
TEIUIOBOM OajaHC TEIJIOBOTO arperara; pacyeT U 1ojA00p BEHTUIISITOPOB U IBIMOCOCOB.

6.2. I'padnueckas yacth: nBa aucta ¢popmara A-1.

4. O0beM y4eOHOM JUCHHUILJIMHBI

Beero - Cemectp .
Bup yuebnoii paboTbl . AKaL . AKaL . AKaL
q, q, q,
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 4 144 3 108 1 36
KonrakTHasi paboTa — ayAuTOpPHBIE
SAHSITHS 1,35 | 48,8 0,9 324 | 045 | 164
B TOM 4YHcJe B (popMe NPaKTHIECKOM 0,44 16 i i 0,44 16
NMOJATOTOBKH
Jlekuun 0,44 16 0,44 16 - -
[Tpaktuueckue 3ansarus (113, KIT) 0,88 32 0,44 16 0,44 16
B TOM 4YHCJIe B (pOopMe IpaKTHUUECKON
IOJITOTOBKU ) i i i 0.4 16
CamocTrosiTesbHasi padora 1,65 60 1,11 40 0,55 20
KoHnTakTHas camocTosiTellbHas paboTa 0,4 - 0,4
CamocrosiTenbHOE U3yUCHHE Pa3/IeTIOB 1,65 596 1,11 40 0,55 196
JIACIIUILTUHBI
Buabl KOHTPOJIA:
IK3aMeH 1 36 1 36 - -
KonTaktHas paboTa — MpOMEKYTOUTHAS 0.4 0.4 i
aTTecTalus 1 ' 1 ' -
[ToaroToBKa K dK3aMEHY. 35,6 35,6 -
Buja nToroBoro KOHTpoOJst IKk3amMeH Kzszz}‘:gn
Beero - Cemectp -
Bun yue6HO# paboThI . Actp. . Actp. . Actp.
q, q, q,

OO6m1ast TpyA0EMKOCTh TUCIUTUIMHBI 4 108 3 108 1 27
KonTakTHasi padoTa — ay1uTOpHbIE
SAHSITHS 1,35 | 36,6 0,9 243 | 0,45 | 12,3
B TOM 4HcJe B (pOpMe NPAKTHYECKOM 0,44 12 i i 0,44 12
MOJATOTOBKH
Jlexnun 0,44 12 0,44 12 - -
[Tpaktrueckue 3ansatus (113, KIT) 0,88 24 0,44 12 0,44 12
B TOM 4HCIIe B (hOpMe MPAKTUIECKON ) i i i 0.44 19
MOJITOTOBKHM (npu Hanuuuu) '
CamocTosiTe1bHas1 padoTa 1,65 45 111 30 0,55 15
KoHTtakTHas camocTosTenbpHas pabota 1,65 0,3 1,11 - 0,55 0,3
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CamocrosiTenbHOE U3yUYCHHE Pa3IeTIOB 44,7 30 14.7
JUCLUIIINHBI
Buabl KOHTPOJIA:
JK3aMeH 1 27 1 27 - -
KonTaktHas paboTa — mpOMEKyTOYHAS
0,3 0,3 -
arTecTamnus 1 1 -
IToaroroBka K K3aMeHy. 26,7 26,7 -
K BOM
Bua uTOroBoro KOHTpoOJIs: JK3amMeH ypcoBo
MPOEKT

AHHOTanuA padoyeil NMpOrpaMmbl AHCUUIIMHBI
"MaTepuaJioBeeHHe B TEXHOJOTMH TYTOMJIABKUX HEMETANINYECKHX H
CHJIMKATHBIX MaTepPUaJIoOB'

1. Heap JMCUMIUVIMHBI — TPHOOPETEHUE CTYyJICHTAMH 3HAHWUW, HEOOXOIUMBIX JUIS
CaMOCTOSITENIbHOTO PEIIEHUs] BOIPOCOB, CBA3aHHBIX C BHIOOPOM MaTepUanoB O0OPYIOBaHHS
MPOU3BOJICTBA TYrOIUIABKUX HEMETAJUIMYECKUX U CUJIMKATHBIX MaTepuajioB, a Takke
SKOHOMMYECKUX M SKOJIOTHUECKUX (HaKTOPOB.

2. B pe3yabTaTe M3y4eHUs IMCUMILUIUHBI 00y4YaI0IMIACH 0JIZKEeH:

Obaaoams cleqyOImUMU KOMIETCHIIUSIMHA U UHAMKATOPAMH UX JTOCTHKEHUS:

YK-2.2; YK-2.4; YK-2.10; I1K-2.1; I1K-2.2; TIK-2.3.

3namov:

- KJIaccU(UKaIHUIO, CTPYKTYpY, COCTaB M CBOMCTBAa MaTEpHUaiOB, HUCIIOIb3yeMbIX, B
YaCTHOCTH, B TCXHOJOIHAX TYTOIJIABKUX HEMCTAJIMYCCKUX U CUITUKATHBIX MaTepI/IaJ'IOB;

- MapKUpPOBKY MaTEpHUAJIOB, HCIIOJIb3yEMbIX, B YACTHOCTH, B TEXHOJIOTHSX TYTOILIABKUX
HEMETAJIMUECKUX ¥ CHIIMKATHBIX MAaTepHAJIOB, [0 POCCUNMCKUM CTaHAAPTaM;

- OCHOBHBIE KOHCTPYKLIHMOHHBbIE U (YHKIIMOHAJIbHBIE  MaTepuaibl MPOU3BOJCTBA
TYTOILIAaBKUX HEMETAINIMYCCKUX U CUIIMKATHBIX MaTCpI/Ia.HOB;

Ymems:

- palMOHAIILHO MO00paTh KOHCTPYKIIMOHHBIN MaTepua st XUMHUKO-TEXHOJIOTUIECKOTO
mporecca (peakTopa, ammapara, MAaIlUHBI) C Y4E€TOM METOJIOB 3allUThl OT BO3MOKHOTO
BO3JICUCTBUS TEXHOJIOTUYECKON Cpebl;

Bnaoemn:

- METOJaMU ONpPENENICHUs] CBOMCTB MaTEpHAJIOB, HUCIONb3YEeMBIX, B YaCTHOCTH, B
TCXHOJIOTUAX TYTOIIJIABKUX HEMCTAINIUYCCKUX U CUIIMKATHBIX MaTCpI/Ia.HOB;

- JaHHBIMH JJs TPUHATAS KOHKPETHBIX TEXHUYECKUX peUIeHH Mpu pa3zpaboTke
TEXHOJIOTUYCCKUX HpOHeCCOB HpOI/ISBO,}ICTBa TYTOIUIaBKUX HEMCETAUIMYCCKUX W CUIIMKATHBIX
MaTepuaioB ¢ TOYKU 3PEHUS TEXHUKO-IKOHOMUYECKOH 3(P(HEKTUBHOCTH.

3. Kpartkoe cogep:xanue TUCUMILIIMHbBI

Pa3nen 1. Beenenne. @u3NKO-XMMUYeCKHEe OCHOBBI MAaTEPHATOBeIeHUSA

MarepuanoBeneHne Kak Hayka: €M, 3aJadyd ¥ 3HAUYeHHE IUCHHUIUTMHBL OO1mme
TpeOoBaHUs, MPEAbSIBIIEMbIE K MaTepUagaM B 3aBUCUMOCTH OT YCJIOBHM HCIIOJIb30BAHUS WU
SKCIUTyaTarui. Pa3BuTHe Hayku o Marepuaiax. Pojgb pycCKHX YYEHBIX B Pa3BUTHH HAYKH.
JocTrxeHus B 00J1acTH CO3/JaHUSI HOBBIX MaTEPHANIOB, TEXHUKO-PKOHOMUYecKast () (heKTHBHOCTh
WX TpPUMEHEHUs. 3HAYCHHE MaTepUaJIOB B PA3BUTHUU XUMHUKO-TEXHOJIOTHUYECKUX TPOIECCOB U
obecrnieueHnn ux 0€30MacHOCTH.

OCHOBHBIE ITOHATHS O CTPOEHUH, CTPYKTYPE U CBOMCTBaX MaTepUaIOB. MeTO bl U3y4eHUs
CTPYKTYpPBI U CBOMCTB MaTepHUaJIOB.

Crpoenue marepuanoB. OCHOBHBIC THIBI KpUCTAUIMUECKUX permieTok. Kimaccudukanus
KPUCTAJUIOB 1O THUIAM CBSA3U. AHHU30TPONHS CBOMCTB KpHUCTALIOB. CTpOoeHUE pealbHBIX
KpucTaJyioB. JledekThl peanbHbIX KPUCTAUIOB U UX BIIMSHHUE HA CBOICTBA METAJUIOB U CILIABOB.
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CpoiicTBa mucnokanuid. JluarpamMma «JIOTHOCTH Je(EeKTOB-POYHOCTbY». Kpucrammmsanus
MeTauioB U cmuaBoB.  Camomnpou3BodbHas — KpucTaumm3auus. HecamonpowusBosibHas
KpucTaIm3anus. AMoppHbIe MaTepuanbl. AIIOTPONTUYECKUE TIPEBPAIICHUS METAIIIIOB.

CgoiictBa matepuayioB. [lokazarenu cBoricTB. Kimaccudukanus cBoiicTB. MexaHU4YecKue,
¢u3nueckne, XUMHUYECKUE, HKCIUTyaTAal[MOHHBIE M TEXHOJOTHYECKHWE CBOHCTBA MaTEepHAalOB.
[loka3aTenun MeXaHMYECKMX CBOWCTB, ONpPEAENsE€Mble IPH CTATUYECKUX HCIBITAHUAX Ha
pacTsbkeHue U u3ru0. Metoibl onpeesieHus TBepAOCTH MaTepuaioB. [TokazaTenn MexaHHUECKUX
CBOMCTB, ONpeIEIsAEMbIE IPU IMHAMHYECKUX U IUKJINYECKUX UCTIBITAHUSX.

OcHOBBI TeOpuM CIUIABOB. /lnarpaMmbl COCTOSHMSI CILIABOB. T€pMUHBI U ONPEAEICHUS.
JuarpamMmsl — «cocTaB-cBOKMCTBO». Da30BbIi cOCTaB CILIABOB. 3aBUCUMOCTh MEKy CBOMCTBaMU
CIUIaBOB M TUIIOM auarpammsl coctosinus. [Ipasuio H.C. Kypuakoga.

Pa3znes 2. Metasimyeckue MaTepuaibl

XKene3o u crumaBsl Ha ero ocHoBe. Ctanu W yyryHbl. JKene3oyriaepoaucTbie CIUIABbI.
CTpyKTypbl CIUIABOB KeJ1€30-yriepo. JuarpaMmbl COCTOSAHHUS Keae30-UeMeHTUT. KoMIOHEeHTHI,
(da3bl ¥ CTPYKTYPHBIE COCTABIISIFOIINE CTAJICH U OCTBIX YyTYHOB.

KoHcTpyKIIMOHHBIE METANIMYECKHE MaTepUAIIbl. Y TJIEPOJAUCTHIE U JIETUPOBAHHbBIE CTAJIH.
Knaccugukarnus craneid, onpeneieHUe IMOHIATHS KadecTBa CTald (TpeOOBaHUS K KadecTBY).
Bnusinue yriieposia ¥ MOCTOSHHBIX (T€XHOJOTHYECKHX) MpUMecel Ha Ka4yeCTBO CTaJId, METOIbI
VIYYIICHUS KadecTBa CTaJu (MOBBIIICHUE €€ KOHCTPYKIHMOHHOM MPOYHOCTH). BrusiHue
JETUPYIOLIUX 3JIEMEHTOB Ha CBOMCTBA crainu. KoHcTpykiumoHHble cranu. MHCTpyMeHTanbHbIe
cramu. Kitaccudukanust yriiepoAuCThIX U JETHPOBAHHBIX cTayiell. MapkupoBka craneil UyryHbl
u TBep/ble cruiaBbl. CBOMCTBA M Ha3HaueHue uyryHa. [Ipouecc rpaduruzanuu. UyryHsl cepble,
OeJble, KOBKHUE, BRICOKOIIPOUHBIE, MX CBOWCTBA, 00JIACTh MPUMEHEHHSI, MAPKHUPOBKA.

Tepmuyeckass o6pabotka. Teopus U MpakTHKa TEPMHUYECKOW M XMMHKO-TEPMHUYECKOMN
00paboTkn MeTayioB M ciuiaBoB. [Ipupoaa, MexaHW3M M YCIOBUS MPOTEKAHUSI CTPYKTYPHBIX
npeBpaleHuii B cTanu. Buasl Tepmuueckoil o6paboTku ctanu: orxur I u Il pona, nonaHsiil u
HENOJHBIM OT)KWUT, HOpPMaju3alus, 3aKajka, OTIYCK. 3aKaJMBaeMOCTb W IPOKAINBAEMOCTb
ctaneil. BnusiHue Tepmuueckoil oOpabOTKM Ha MEXaHMYECKHE CBOWMCTBa cTaiu. Du3nMvecKue
OCHOBBI XUMHKO-TepMuueckoir oOpaboTku. uddy3noHHoe HachllleHHE MOBEPXHOCTU CTalU
HeMeTalaMu. Buael u  cmocoOwsl nemMeHTanmu. A3oTupoBanue  cranu. [uddysuonnas
MeTtayum3anus. NoHHas XuMUKO-TepMudeckas 00padoTka.

[[BeTHBIE METAIIBI U CIIJIABBI HA X OCHOBE. OO0IIas XapaKTepUCTHKA U KIacCU(PHUKAIUs
MeAHbIX cIaaBoB. JlaTyHu, OpoOH3BI, MeIHO-HHKeNeBble cIiaBbl. OOIIas XapaKTepUCTHKa
ATIOMUHHUEBBIX CIUTaBOB. JleopMupyembie aTlOMUHUEBBIE CIUIABbI, JIMTEHHBIE aTIOMUHUEBBIC
crutaBbl. O0IIas XapakTepUCTHKa MarHUEBBIX CIUIaBOB. JleopMupyemble MarHueBbIe CILIABHI.
JluteitHple MarHueBble CIUIaBbl. TUTAaH W CIUIaBbl HA OCHOBE THTaHA. BiusHHE JErHpyrOMIMX
AJIEMEHTOB Ha CTPYKTYpPY U CBOMCTBA TUTAHOBBIX CIUIABOB. bepHiuinii U CIIaBbl HA €T0 OCHOBE.
TyrormiaBkre METaUIbl U CIUIABBI HA UX OCHOBE.

[TopomikoBble MeTaTHUECKUE MaTepuaibl. Marepuanbl ¢ OCOOBIMH AJIEKTPUUECKUMU
CBOMCTBaMH.

Paznen 3. OcHoBbl KoOppo3unm MeTa/IOB. IIpUHOMIBI M MeTOAbI 3AIIMTBI OT
KOPPO3HUH.

OcHoBHBIE TPUUYUHBI Koppo3uu MeTauioB. [lokazarenu koppos3uu. Krnaccuduxarms
KOPPO3HOHHBIX MPOIECCOB. XUMHUECKasi Koppo3us. ['a3oBast koppo3usi. Kopposus B KUIKOCTIX
— HEIJEKTPOJUTAX. DIEKTPOXUMHUUECKass Koppo3us. KuHeTHKa 3JIeKTPOXUMUYECKON KOPPO3HH.
Koppo3us MeTanioB B yCI0BUSIX TEXHOJOTHUYECKUX CPES XMMUYECKUX TTPOU3BOJICTB.

[IpuHUKMIBI 1 METOABI 3aIIUTHI OT KOppo3uu. Koppo3moHHOCTONKHE METaUIMUYEeCKUE U
HEMETaJUIMYECKUE MaTepruaibl. MeToabl 3alUThl MAllIMH U allllapaToB XUMUYECKUX ITPOU3BOJCTB
0T Koppo3uu. THruOUTOPHI KOPPO3UH. DIIEKTPOXUMUYECKAS 3aIIUTA. 3aITUTHBIE TTOKPHITHS.

Pasznen 4. Hemeranim4yeckne MaTepuasibl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJSPHBIX coeauHEHHH. CTpoeHue M CBOMCTBA
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noauMepoB. TepMopeakTUBHbIE M TEpPMOIUIACTHYHbIE moauMepbl. CTpoeHME M CBOMCTBA
mnactMacc.  OCHOBHBIE  Pa3HOBUJAHOCTH  NPOMBIIUIEHHBIX —IOJMMEPOB M IUlacTMacc.
["a30HaII0JIHEHHBIE [1JIACTMACCHI.

OcoOeHHOCTH CTPOEHUS, CBOMCTBA PE3NHOBBIX MaTepuaoB. Pe3unsl 00111ero Ha3HaueHUs,
CrHelHaibHbIe PE3UHBI U O0JIACTH UX MPUMEHEHUSI.

Jlakokpacounsie maTepuaibl (JIKM). OcuoBnsie Buasl JIKM. Kpacku, taku, rpyHTOBKA,
LINATIEBKA.

Kepamnueckue marepuanbl. KOHCTpyKUIMOHHAs, MHCTPYMEHTaJdbHas M TEXHUYECKAs
kepamuka. Heopranmueckoe crexno. Kiaccudukamnus cTekos MO Ha3HAYEHUI0 W 001acTH
npumenenus. Cutaiuisl. ['padut. Acbect. CBoicTBa M 0071aCTH IPUMEHEHHUSI.

Cma3ouHble Macia, INIACTUYECKUE CMa3KH, TBEPAbIE CMa304Hble MaTepHualbl. CMa304HO-
OXJIQXKAAKOUIUE )KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MAaTEPUAJIbI.

AHTU(GPUKIIMOHHBIE METAJUIMYECKUE U HEMETANTNYECKUE MaTePHAIIbI.

Komnosunmonnsle marepuansl (KM). OOmas XapakTepucTUKa KOMIO3UIIMOHHBIX
marepuanoB. JlucnepcHo-ynpouennsle KM, cioucteie KM,  Bosnokaucteie KM.
Komnosunmonnsle Marepuaibl Ha MeTaJUIMYECKOM M HeMmeramindeckol ocHoBe. CAII
(crieyeHHBIE ~ aNIOMUHUEBBIE  MOPOIIKH). ApPMHUPOBAHHBIE  IOJUMEPHBIE  MaTEpUAIIbL.
Kepamunueckre KOMIIO3UIIMOHHbBIE MAaTEPUAJIbL. Y TJIEPOIHbIE KOMIIO3ULIMOHHBIE MATEPHAIIBI.

[loHsATHS 0 HAHOTEXHOJIOTUsAX, HAHOMaTepuaiax. [[puMeHeHrne B MPOMBIIITIEHHOCTH.

Bnusinue 00myyeHus Ha CTPYKTYpY, MEXaHUYECKHE CBOWCTBA U KOPPO3UOHHYIO CTOMKOCTh
MaTtepuanoB. PainalilnOHHOCTOMKUE CTAIM U CILIABHI.

Pa3nes 5. JxoHoMHYeckH 000CHOBAHHBIH BHIOOP MaTepuasoB.

Bb100p KOHCTPYKIIMOHHBIX MaTepHANIOB i KOHKPETHOI'O TEXHOJIOTHYECKOTo Mpoliecca.
Boibop  marepuanoB i NPOU3BOACTBA TYrOIUIABKUX HEMETAITIMYECKMX M CHJIMKATHBIX
matepHanoB. Kputepuu u anroputm BeIOOpa KOHCTPYKIIMOHHBIX MaTEpUAIOB. DKOJIOIMUYECKHE U
HKOHOMUYECKHUE acleKThl MaTepUaIOBECHHUS U 3aIIUThI MATEPHAIIOB OT KOPPO3UH.

4. O0beM y4eOHOM JUCHUILINHBI

O0BeEM QUCIUILINHEI
Bunsl yaeOHOM paboThI

3E ‘ Axkaj. 4. ‘ Actp.u.
O0mas TpPyA0EMKOCTh JMCIHIIIHHBI 110 Y4eOHOMY IUIAHY 3 108 81
KonrakTHasi pa6oTa - ayAuTOPHbIE 3aHATHS: 0,9 32 24
Jlexumn (Jlek) 0,9 32 24
CamocrositesnbHas padora (CP): 2,1 76 57
KonTakTHas camocTosTensHas padoTa 0,2 0,15
2,1

CamocTosATeTbHOE U3YUYEHUE Pa3/IeTOB AUCIUIIINHBI 75,8 56,85
Bua konTposs: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHbI
«MuHepaJorusi 1 KpUCTAJLIOrpadus TYTOIVIABKMX HEMETAVIMYECKUX M CHIIMKATHBIX
MaTepuaJIoB)»

1 Heap AUCHMIUIMHBI — NPUOOPETEHHUE CTYJAEHTaAMH 3HAHUM 00 OCHOBHBIX MOHSTHSIX
Kpuctaymiorpaguu, KpUCTAUIOXUMHUU, MHUHEPATIOTUM W meTrporpaguu  Ajiss MOHUMaHUS
B3aMIMOCBSI3M BHYTPEHHETO CTPOCHHS TBEPJOTO Tela C ero (GU3NKO-XUMHUYECKUMU CBOHCTBAMU
JUISl YIIPABJIEHUS CTPYKTYPOH M Ka4E€CTBOM TEXHMYECKUX MATEPUAJIOB.
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2 B pe3yabTaTe H3y4eHHUs! AMCHUILINHBI 00YYaIOLIUICS 10JIKeH:

Obaaoams cleqyOmUMU KOMIETCHIUSIMHA U UHAMKATOPAMH UX JTOCTHKEHUS:

VYK-1.1; YK-1.4; YK-1.5; [IK-2.1; [IK-2.2; TIK-2.3

3uame:

— OCHOBHBIE IOHATHUS KpUCTaIIorpaduu;

—  OCHOBHBIE IOHATHUS KPUCTAIIOXUMUM;

— OCHOBHBIC TIOHATHSI MUHEPAJIOTUH U TIETporpaduu.

Ymemn:

— OIpeneisTh OCHOBHbIE KpHCTAJUIOrpadUyecKue XapaKTePUCTHKU HUIeabHBIX
KpPHUCTAJIJIOB;

— ONpeAeNsATh OCHOBHBIE KPUCTAJUIOXUMHYECKUE XAPAKTEPUCTHKU KPUCTAJUIMYECKHX
CTPYKTYp KPHCTAJJIOB;

—  OIpeneisTh OCHOBHbIE KPHUCTAJUIOONTUYECKHE XapaKTEPUCTUKU MUHEPAIbHOTO CHIPhS
U TEXHUYECKUX MPOTYKTOB;

— TPOBOJIUTH KpHUCTALIOrpapruecKoe, KPUCTANIOXUMHUECKOE W MHUHEpPAIOTHYECKOe
OTHCAaHNE MUHEPAIBHOTO CHIPhSI CUITMKATHOW MTPOMBIIIIICHHOCTH.

Braoemw:

—  METOAMKOW omucaHusi MOp(OIOTrUN KPUCTAIIOB,

—  METOJHMKOW ONMCAaHHUS OCHOBHBIX THIIOB KPHCTAIUIMUECKUX CTPYKTYD;

—  METOJHMKOW MPOBEIEHUS aHAIN3a MUHEPAJIOB, TOPHBIX MOPOJ] M TEXHUIECKOTO KaMHSI.

3 KpaTkoe coaepixanue TUCHUNIHHBI

Pazoen 1. Kpucmannoepagus

Kpucrammudeckass CTpyKTypa M XapakTepHble CBOHCTBa KpHcTawioB. CHMMeTpus
KpucTayioB. @OpMBbI UICABHBIX U PEeaIbHBIX KPUCTAIIIOB.

Pazoen 2. Kpucmannoxumus

Kpucrannoxumudeckue XxapakTepUCTUKH CTPYKTYP KpUCTAIIIOB. OCHOBHBIE CTPYKTYpPHBIE
TUIBI KPUCTAIUTMYECKHX BenlecTB. CTPYKTYpa OCHOBHBIX MOJU(HUKAINN KpeMHe3eMa U CTPOCHHE
cuIIMKaToB. MaeHTnduKkaus KpUCTallIMYeCKUX BEIIECTB C MOMOLIbI0 PEHTI€HOCTPYKTYPHOTO U
peHTreHo(a30BOro aHaJIN30B.

Pa3zoen 3. Munepanoeus u nempozpagus

Baxwnelimme KiIacchl MHHEPAIOB W WX JUArHOCTUKA M0 (PU3UKO-MEXaHUYECKHM
cBoiictBam. CucTeMaTMKa TOPHBIX TOPOJ M HMX AHATHOCTHKA TO (PU3HKO-MEXaHHUYECKUM
cBoiicTBaM. KprcramioonTnieckne MeTO bl HCCIIEIOBAHUS MUHEPAITBHOTO CHIPbS M TEXHHYECKUX
IPOIYKTOB.

4 O0beM yueOHOH THCHHMILINHBI

But yueHoii paGoThI O0bem 1MCOMIIIMHBI
3E Akan. 4. | Acrtp.u.
O01mas Tpy10eMKOCTb IV CHUITTHHBI 3 108 81
KoHTakTHasi padoTa — ayINTOPHbIE 3aHSITHS: 1,34 48,2 36,15
B TOM 4HcJje B GopMe NPaKTHYECKO MOAT0TOBKH 0,445 16 12
Jlexmun 0,44 16 12
[Tpaktuueckue 3anstus (I13) 0,89 32 24
B TOM yHclie B (hopMe IPAKTUUECKON OJITOTOBKU 0,445 16 12
CamocrosiTeJibHAas pa6oTa 1,66 59,8 44 85
KonTakTHas camocTosTenpHas padoTa 0,2 0,15
1,66
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeSIOB JUCITUTLIHHBI 59,6 447
Buj1 HTOr0BOro KOHTPOJIst 3auer
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AHHOTAaIUs padoyeil MporpaMMbl T CHHIJIHHBI
«XHMHYeCKasi TEXHOJIOTUS TYTOMJIABKUX HEMETAUIHYECKHX U CHJIMKATHBIX MaTEePHAJIOB)

1 Hesb AUCHUILUIMHBI — [TOJIy4eHHE 00yUYaIOIUMUCS MPEJCTaBIeHUH 00 OOIINX OCHOBAX
TEXHOJIOTHI TYroIIaBKMX HEOpPTaHWYecKuX U cuiaukaTHeix marepuanoB (THCM) u oOyuenue
OCHOBaM TEXHOJIOTMYECKUX MPOIIECCOB OOpPaOOTKM CHIIMKATHBIX MaTepuajoB U BbIpabOTKa
HaBBIKOB OpPraHU3allMM TEXHOJIOTHUYECKUX CXEM, I[O3BOJSIOMIUX MPOU3BOJUTD U3JIETUS C
3aJJaHHBIMU XapaKTEPUCTUKAMH.

2 B pe3yabTaTe N3y4eHHs IMCUUILIUHBI 00y4AIOMIMIACH 10JI2KEH:

Obaaoams cleqyOIMUMU KOMIETCHIIUSIMHA U UHAMKATOPAMH UX JTOCTHKEHUS:

[TK-1.1; TTIK-1.2; TIK-1.3; TIK-5.1; TIK-5.2; TIK-5.3

3namo:

— KJIaccu(UKAITMI0 OCHOBHBIX BUIOB CHUTMKATHBIX MAaTEPHAJIOB U U3ICIIHIA;

— CBIPbEBYIO 0a3y TEXHOJOTHH BSKYIIUX MaTepUaOB, CTEKJIOU3AENUHN, CHTAUIOB,
KepaMUUYECKUX U3/ICIIUNA U OTHEYIIOPOB U MPUEMBI X MOATOTOBKHM U KOHTPOJIS Ka4eCTBa;

— TEXHOJIOTUYECKUE CXEMBI MOJYYCHUS PA3TUYHBIX TUIIOB CHJIMKATHBIX MaTepUaloB U
U3JICHIA U BUBI 000PYIOBaHUS, UCIIOIB3YEMBIC JIJISl MX Peallu3alliu;

— CIOCOOBI PUTOTOBIICHUS CBIPBEBBIX cMmeceit, dbopmoBaHus, CYIIKH,
BBICOKOTEMIIEPATYPHO 00pabOTKH CHIIMKATHBIX MAaTEPHAJIOB U U3/ICIUN;

— OCHOBBI (PUBHMKO-XMMHUYECKUX IMPOLECCOB, MPOTEKAIOIUX IIPU CHHTE3E CTeKJa,
KEPaMUKH, BSOKYIIUX U CTEKJIOKPUCTAIUIMYECKUX MAaTEPHAJIOB;

— CBOWCTBAa CHJIMKATHBIX MaTEpHaiOB M HX B3aUMOCBSI3b C TEXHOJIOTHMYECKUMU
dakTopaMu, a TAKKE CIIOCOOBI U TPUEMBI, 00SCTICUNBAIOIINE TIOTyYeHUE H3CIINN U MaTepUAIIOB
C 33JIaHHBIMU CBOMCTBAMH;

Ymems:

— BBIOMPATh CHIPbEBBIE MaTepuaibl ISl peanu3alii TEXHOJIOTUYECKUX TMPOIECCOB
MOJTYYCHUS U3JIETTUIN U3 CTEKJIa, KEPAMUKH U BSDKYIIIUX MaTEPHAIOB;

— pacCUUTHIBaTh COCTABbI CHIPHEBBIX CMecel, 00ECTIEUNBAIOIINX OTyYeHHE CUITUKATHBIX
W3JIeTTUH U MaTEPHAJIOB C 33JIaHHBIMU CBOWCTBAMH;

— BpIOUpaTh HambOosee 3(h(PEeKTHUBHBIE TEXHOJIOTMYECKHUE CXEMbl U PEKHUMBI Ha Pa3HBIX
nepeenax Mporu3BOICTBA CHIIMKATHBIX MaTEPUAIOB U U3CIINIA;

— KOHTPOJUPOBATh KAYECTBO MOJYyYaEMbIX MaTEPUATIOB U U3JIETUH;

— TIPOU3BOJAUTH PACUYETHI MO TEXHUKO-IKOHOMUYECKOMY O0OCHOBAHUIO TEXHOJIOTHYECKUX
CXEM IPOU3BOJICTBA CHIIMKATHBIX MAaTE€pPUAJIOB U U3/EIINN;

— IPOBOJUTH aHAIN3 HAYYHOU, TEXHUUECKOW U HOPMATUBHOM TOKYMEHTallUH

Braoemy:

— METOJIaMH M CpPEACTBAaMU TEOPETHUYECKOT0 U SKCIEPUMEHTAIBHOIO HCCIIEIOBAHUS
MPOIIECCOB CHUHTE3a, H3YYCHHS CBOMCTB TYrOIUIABKMX HEMETAIUTMYECKUX W CHIJIMKATHBIX
MaTepHuaoB;

— IpHeMaMu  TPOEKTUPOBAHUSI COCTABOB CBHIPBEBBIX CMeEcei, 00eCIeunBaroNInX
MOJTyYeHHUs] MaTepUaIoB M M3JEIUN C 3aJlaHHBIMU (PU3UKO-XUMUYECKUMHU, MEXaHUYECKUMHU U
XyJI0KECTBEHHBIMHU CBONCTBAMU;

— 3HAHUSAMHU 00 OCHOBHBIX IpoIeccax U 000PYyAOBaHUH, 00ECTIEUUBAIOIINX MPOBEACHUE
TEXHOJIOTHYECKHUX MPOIECCOB, 00ECMEYNBAIOIINX BEICOKOE KAYECTBO MPOIYKITUH;

— METOJaMH TPOBEJCHHUS CTAaHAAPTHBIX WCIBITAHHA MO0 OMpeAeNeHUuI0 (U3UKO-
XUMUYECKUX WU (PU3NYECKHX CBOWCTB OCHOBHBIX BHJOB TYrOIUTABKMX HEMETAJUTMYECKUX U
CUJIMKATHBIX MaTepUaNIOB — KEPAMHKH, CTEKJIA, BSHKYIIUX MAaTEPUAJIOB;

— METOJIaMM pacueTa SKOHOMHUYECKOW 3(P(EKTUBHOCTH TEXHOJOTMYECKHX pELICHUH U
MIPOEKTOB;

— palMOHANBHBIMU TNpUEMaMH TOMCKa U  HUCIOJb30BaHUS HAyYHO-TEXHUYECKOU
uHpOpMaLIUH.
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3 KpaTkoe coaepskanue Iy CHUNITHHBI

Pazoen 1. Obouwan mexnoaocusn axcyuiux Mamepuaioe»

1.1 Obwas mexnonocuueckas cxema npouU3800CMEa GAAHCYUUX MAMEPUATIO8

OcHOBHbBIE TEPMHHBI U TOHSTHUS, UCIOJIb3YEMbIE B TEXHOJIOTUH BSIKYIIMX MaTE€pHAaJOB,
METO/IbI OLIEHKH KauecTBa BUKYIIMX MaTeprasioB. OOI111asi TEXHOJIOTHYECKas CXeMa IPOU3BOACTBA
BSDKYIIIUX MaTEPUAJIOB, MOCIEA0BATEIHHOCTh TEXHOJIOTUYECKUX MEPEIEIOB U 33/1a4H, pelllaeMble
Ha Hux. Kiaccudukanus u xapakTepUuCTHKA CHIPbEBBIX MATEPUAJIOB JJIsI IPOU3BOJICTBA BSKYIIIUX
MaTepuaioB (KkapOoHaTHOE, MIMHUCTOE, KapOOHATHO-TJIMHUCTOE, TTIMHO3EMUCTOE U CyNb(aTHOe
CBIPbE, JIOMEHHBIE U 3JEKTPOTEpMO(pOC(HOpPHBIE HITAKH, 3071bI).

1.2. I'uncosvie saxcyujue

TexHonorus, CBOMCTBA U MPUMEHEHUE TUIICOBBIX BSIKYIIUX BUIBI TUIICOBBIX BSLKYIIMX U
CXeMbl HX TMpoM3BOACTBA. Jleruimparanus THUIICOBOrO KaMHs. TeXHOJIOTHS MPOU3BOJICTBA
CTPOUTEIIEHOTO M BBICOKOMPOYHOTO THIica. OCOOCHHOCTH KPUCTAUTHICCKOW CTPYKTYPHI O- U 3-
CaS04-0,5H,20. TBepaeHne THIICOBBIX BIKYITUX

1.3. H36ecmkosvie u MazHe3uaibhvle ssicyujue

TexHonmorus, cBOMCTBA, MPUMEHEHNE U3BECTKOBBIX W MarHe3HAJIbHBIX BKYIIMX. Bumsi
M3BECTKOBBIX BSDKYIIUX MaTepraioB. ChIpbeBbIe MAaTEpUalIbl U CXEMBI IPOU3BOJICTBA HETAIIICHON
M3BeCTU. TEeXHOJIOTHYECKHEe MapaMeTphl Mpollecca MOJIYYSHHUS! OKCHA KajbIUs B IIAXTHBIX H
Bpalnaronuxcs nevyax. ['uaparamnus u TBepJeHre N3BECTKOBBIX BSKYIINX U UX CMECEH ¢ IIJIaKoM,
MYII0JIaHAMHU, KBAPILIEBBIM MIECKOM U T.J1. TBEpIeHHE N3BECTKOBO-KPEMHE3EMHUCTHIX KOMIIO3UIIUN
npu ruAporepManbHOi  o0paboTke. OCHOBHBIE BHUABI M3JEIUNA Ha OCHOBE HM3BECTKOBO-
KPEMHE3EMHUCTBIX BSDKYIIUX W OOJIACTH WX TPUMEHEHUs. Pa3HOBHIHOCTH MarHe3uaibHBIX
BOKYIIUX BemiecTB. ChIpbeBble MaTepHalibl M TEXHOJOTHS UX MONydeHUs. 3aTBOPUTENH IS
MarHe3ualbHBIX BSKYIIUX BEIIECTB, TUIApaTalus u crnenuduka ux TBepaeHus. CBoicTBa U
MPUMEHEHNE KayCTUYECKOI'0 MarHe3uTa U KayCTUUECKOTO JIOJIOMUTA.

1.4. Illopmananoyemenm

TexHonorus, CBOWICTBA M NPUMEHEHHE MOPTIAHAUEMEHTa. XHMHYECKHUH COCTaB
KJIIMHKEpa. PoJIb OTHENbHBIX OKCHIOB B KIMHKEpe. [MApaBIMYEeCKUM, KPEMHE3EMUCTBIM M
TJIMHO3EMUCTBIA MOJYNH, KOd(DPHUIIMEHT HACHIIIIEHUs KIIMHKEpa U3BECThI0. MUHEpamoru4ecKuit
COCTaB KJIMHKepa. XapaKTePUCTHKA OCHOBHBIX MUHEPAJIOB U UX CBOWCTBa. CXEeMBbI TPOU3BOICTBA
MOPTIAH/IIIEMEHTa PA3TUYHBIMU CIIOCOOAMHU: MOKPBIM, CYXHM, KOMOMHUPOBAaHHBIM. TEXHUKO-
HSKOHOMHUYECKUE MPEUMYIIECTBA KKIOTO M3 HUX. TEXHOJIOTMYECKOEe 3HAYECHHUE MUHEpaTbHOMN
OpPUPOAbI M (PU3UUYECKUX CBOMCTB ChIpbs. Poib 100aBOK, BBOJUMBIX B CBHIPEBYIO CMECHh H
noptianaiemMenT. JlpoOiieHne u W3MeTbYeHHE CBHIPEBBIX MaTepuayioB. IloaroroBka u
KOPpPEKTUPOBaHUE ChIpbeBOM cMecH. [Iporiecc 0Opa3oBaHus KIMHKEPA BO BPAIIAIOIINXCS TIeUax.
TexHomornueckre 30HBI BO Bpallaromieiics neyr. XUMHUKO-MUHEPATOTHIeCKue U (U3HIECKUE
nmpeBpalieHus 00XXKWraemMoro wmarepuana 1o JumHe nedd. OXJaxkaeHue KIMHKepa.
XononunebHUKH. M3MenbueHHe KIWHKEpa W TOJYyYeHHE IIEMEHTAa. XpaHeHHWe, yIMaKkoBKa |
oTrpy3ka nemeHTta. KoHTponb mnpou3BojcTBa. [maparanus KIMHKEPHBIX MHMHEPAJOB.
Xumudeckui u (ha3oBbI COCTAB MPOAYKTOB BRICOKOTEMIIEPATYPHOTO CHHTE3a 1 €r0 BIHMSHUE Ha
TUIPABIMYECKHE CBOWCTBA BSDKYIIMX MartepuainoB. [Iporecchl TBepieHUs U (OPMHUPOBAHUS
CTPYKTYPHI IIEMEHTHOTO KaMHs1. Koppo3ust mopTiaaHAIIeMEHTHOTO KaMHS.

1.5. Cneyuanvhble yemernmol

TexHomorus, CBOWCTBA W NPHUMEHEHHE CIENUATBHBIX IIeMeHTOB. [lyIiomanoBeie u
HUIaKOMOPpTIaH IeMeHThl. COCTaBbl, OCHOBHBIE CBOWCTBA, OCOOEHHOCTH TEXHOJOTHUHU U 00JIaCTH
NpuMeHeHUs. benblil U [[BETHBIE LIEMEHTHI. TaMIOHAKHBIE [IEMEHTHI. [ IMHO3EMUCTBIN [IEMEHT.
XUMHUKO-MUHEPAIOTUYECKUNA COCTaB, CIIOCOOBI MOIy4eHUsI U cBoicTBa. OOIacTH MPUMEHEHHUS.
Pacmmmpsronuecss 1eMeHThl Ha OCHOBE TMOPTIAHALIEMEHTAa W TJIMHO3EMHUCTOr'O IIEMEHTa,
Cylb(OoaTIOMUHATHBIE U CYIb(pOo]eppUTHBIC LIEMEHTHI.

Pazoen 2. Oowaa mexnonocusa Kepamuku u 02Heynopos

2.1. Bseoenue 6 mexHono2uro Kepamuku
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Crpykrypa Kepamuueckoro Marepraina. OCHOBHbIE TEPMHUHBI U TIOHATHUS, UCIIOJIb3yEMBIE
B TEXHOJIOTUM KepaMHKHU U orHeynopoB Kiaccudukaius kepaMruueckux MaTepuainoB U U3AETUi
10 COCTaBY, CTPYKTYpe 1 00nacTsm npuMeHeHust. O011as TeXHOIOrnyeckast cxema Mpou3BO/ICTBA
KEpaMUKH, MOCIEA0BATEIIbHOCTh, HAa3HAYEHUE W CYIIHOCTh TEXHOJOTMYECKHUX IEPEeNesioB U
3a[1auu, pelaeMble Ha HUX — IMOJITOTOBKA CHIPhEBOW cMecH, (JOPMOBAHHE, CYIIKa, OOMKHT.

3.2. Cuipbesbie cmecu 8 npouzso0cmee Kepamuku u Cnocodbl Ux n0020MosKU

Knaccupukanuss M XapaKTepHCTUKA CHIPHEBBIX MAaTEpUANOB JUIA IPOM3BOJCTBA
TpaAULMOHHOW KepaMuku. CbIppe I8 NPOU3BOJCTBA OTHEYNOPOB M  TEXHUYECKOHN
(ynkmonanbHoi) kepamuku. IloArOTOBKa CHIPHEBBIX MarepuaioB. [IpuHLIMIBI pacueTa
CBIPbEBBIX cMeceil. THuIlbl ChIPbEBBIX KepaMUUyeCKuX macc. [IpuroroBieHue ChIppeBBIX CMecen
MOKPBIM U CYXUM CIIOCOO0M, 000pyI0BaHHE, UCIIOJIE3YEMOE IPH STOM.

2.3. Obwue mexnonocuyeckue NPUHYUNDL NPOUIE0OCIBA KEPAMUYECKUX U0l

dopmoBaHHME KepaMHuecKoro noiydadpukaTa: miaacTuyeckoe (hopMOBaHUE, JIUTHE U3
BOJHBIX CYCHEH3UH, IJUThe ToJ JaBieHueM). CyIHOCTh TMPOLIECCOB U MPUMEHSEMOE
oOopynoBanue. Ponb 1 3amaum mporecca CyIIKM B TEXHOJIOIMH KEpaMUKHU. PeXUMBbl CyILKH.
CylHOCTh MpOLIECCOB, MPOTEKAUIMX NpH CyLIKe. BplcokoTemMneparypHble IPOLIECCHI,
IPOTEKAolMe IpH H3rOTOBICHUM KepamMuku. [lapamerpsl, XapakTepus3yrollue IOJIHOTY
CIEKaHUsl KepaMUKH M HMX W3MEHEHHE B 3aBUCUMOCTH OT TemIepaTypbl oOxkura. BrnusHue
YCIIOBUH BBICOKOTEMIIEPATYPHOTO CHHTE3a Ha KOHEYHBIA (Da30BBIA COCTAaB TOJYy4aeMBIX
MaTepHaoB.

2.4 Cmpoumenvhas Kepamuka

TexHonorus, cBoOiCTBa, MPUMEHEHUE CTPOUTENBHOM KepaMukH. ['pybas crpoutenbHas
KepamuKa (IJIMHSHBIN KUpIUY, Yepenulia, IpeHaxkHble TpyObl). TumnoBas TexHosornyeckas cxema
U3TOTOBJICHUS. TPyOOH CTPOMTENBHOM KepaMHMKH METOAOM IIJIaCTUYECKOro (GopMoBaHMs Ha
npuMepe riauHsSHOro Kupnuda. O61noBoYHbIe, (hacaJHbIe INIUTKU U TUIMTKU IS [TOJIOB.

2.5 @apgop, asnc

TexHomorus,  CBOWCTBa, NpPUMEHEHHWE TOHKOW  Kepamuku. Kiaccuduxanus
daphopodasHcoBbIx n3nenuil. Tunosble cXeMbl MOATOTOBKU MACC, MJIACTUYECKOT0 (POPMOBAHUS
u muThs. ['nasypoBanue u nekopuponanue happopodasHcoBbix nzneanit. Oco6eHHOCTH 00KHra.
OcHOBHBIE  HampaBlI€HUS Ppa3BUTHs  TeXHOJOruu. [yasypoBaHme U JIEKOPUPOBaHUE
dapdopodasacoBpix u3znenuil. (OCOOEHHOCTH TMPOM3BOJCTBA CAHUTAPHBIX KEPAMHUYECKUX
U3JIEIIMNA U DJIEKTPOU30JIATOPOB.

2.6 Ocneynopuas kepamuxa

TexHonorus, cBoiicTBa, NPUMEHEHHE OTHEYNOpPHBIX MarepuanoB. Kiaccuduxamnms
orHeynopoB. OCHOBHBIE 3KCIUIyaTallUOHHBIE CBOMCTBA OTHEymopoB. X B3aMMOCBSA3b CO
CTPYKTYpO#, XuMuyeckuM U (pa3oBbIM cocTaBoM. Crernuduueckue TpeOOBaHUS K ChIPbEBBIM
MaTepuaiaMm Ji1 MPOM3BOACTBA OTHEYNOPOB. THIIOBas cxema M3rOTOBJIEHMSI OTHEYIIOPOB Ha
npUMepe TEXHOJOTHMU IIAaMOTHBIX wu3faenuid. KpemHesemmuctbie orHeymnopbl. OrHeynopsl U
KepaMHKa W3 KBaplEBOIO CTEKJIa, HA OCHOBE OKCHAA MarHus, XpOMOMAarHe3uaJbHbIE U
MarHe3uallbHO-IIMUHENUIHbIe ~ OrHeynopel.  OrHeymopsl M BBICOKOTEMIIEPATypHBIE
3JIEKTPOHArpeBaTeNd U3 Kapouaa KpeMHus. JlerkoBecHble (TEIIOM30ISIIMOHHBIE) OTHEYIOPHbIE
U3JIENHS U U3JIENHSI U3 BHICOKOOTHEYIIOPHBIX BOJIOKOH.

2.7 Texnuueckas kepamuka

TexHomorus, CcBOWCTBa, TIPUMEHEHHWE TEXHUYECKOW Kepamuku. Kiaccudukanus
TEXHUYECKOH KepaMHMKH IO COCTaBY U 00sacTsIM mpuMeHeHHs. OO011e 0COOEHHOCTH TEXHOJIOT U
u3JIenuii TexHuueckon kepamuku. Crienupuyeckue TpeOboBaHMs K ChIpbi0. MeTo bl OpMOBaHUS.
Ocobennoctu oOxura. CrnernuanbHble METOIbl 00padOTKM (METaIU3aIMsl, MeXaHHYecKas
oOpaboTka). TumoBas cxemMa TEXHOJOTMU TEXHHYECKON KepaMUKHU Ha IpUMEpe KOPYHIOBBIX
m3nenuid. Kepamuka Ha OCHOBE WHIMBUAYAJIBHBIX OKCHIOB. BbICOKOINIMHO3eMUCTas W
MarHe3uajibHas Kepamuka. Marepuaibl KOHACHCATOPHOM KepaMuKH. BakHelline TUrbl
be30KepaMUK MarHuTHas KepaMuka Ha ocHoBe (eppormmnuneneil. Kepamuka Ha OCHOBE
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OECKUCITOPOIHBIX BBICOKOOTHEYNOPHBIX COCIMHEHUM (HUTPHUABI, KapOWIbl, CUIULUILI). Poib
TEXHUUYECKON KepaMHUKHU U Hay4YHO-TEXHUYECKOM Iporpecce.

Pazoen 3. Obwas mexnonozus cmekia u CUMAJ1108

3.1. Obwue mexnonocuueckue NPUHYUNBL NPOU3BOOCHBA CIMEKIOU30eNU

OcCHOBHBIE TIOHATHUSL U ONPEJIEICHUS, UCTIOJIb3YEMbI€ B TEXHOJIOTUU CTEKJIa U CHUTAJUIOB.
Crexsioo0pa3HOe COCTOSIHHE M CBOWCTBa cTeKoi. Temmeparypa crekiioBaHusi Tg M MHTEpBaj
crexinoBanus. OCOOCHHOCTH W3MEHEHHS CBOWMCTB B HMHTEpBaie crekioBaHUs. COBpEMEHHBIC
MPEJICTABICHUS O CTPOCHUHU CTEKJIA.

TexHonmornyeckne CBOWCTBA cTekia. Bs3kocTh M €€ pojib B TEXHOJOTHHM CTEKIA.
KpucrannuzanuonHnas crnocoOHOCTh CTEKOJI M €€ pPOjb B TEXHOJOTMHM cTekia. DU3UKO-
XUMHUYECKHE M MEXaHMYECKHE CBOMCTBa CTekia. Termogu3ndeckue, 3MeKTpoPu3ndIecKue M
ONTUYECKHUE CBOMCTBA U UX POJb B TEXHOJOTHMH M HKCIUTyaTallMM CTEKON U CTEKJIOU3ACIUH.
BnusiHre XMMUYECKOr0 COCTaBa M TEMIIEPATYPhl HA 3T CBOMCTBA. XUMHUYECKAS] YCTOMYHBOCTh
crekos. CriocoObl ympouHeHus crekia. [IpuHIMIBI MPOEKTUPOBAHMS CTEKON C 3aJaHHBIMHU
AKCIUTYaTallAOHHBIMM ¥ TEXHOJIOTHYECKUMHU cBoMcTBamMu. Kimaccudukanus MpOMBIIIICHHBIX
CTEKOJI U CTEKJIOW3JEINM MO XMMHYECKOMY COCTaBY, CBOMCTBaM, Ha3HAYEHHUIO U 00JacTAM
MIPUMEHEHUS

TexHonornueckue mporeccsl B Mpou3BoJCTBe cTekia. OO0oOIIeHHass TeXHOIoTrnYecKas
CXeMa ¥ OCHOBHBIC CTaJUU MPOU3BOACTBA cTekou3aenuii. Kimaccudukamus u xapakrepucTuka
CBIPBEBBIX MaTepUANIOB JI MIPOU3BOJICTBA CTEKIA U cUTAIOB. OCHOBHBIE U BCIIOMOTATEIbHbBIE
ceIpbeBble Matepuainbl. CtekinoBapeHre. OCHOBHBIC ATallbl CTEKJIOBapeHHs. TeXHOIOTHYECKHe
OCHOBBI TPOMBIIUIEHHOTO CTeKJIoBapeHus. Buapl meueil. TexHomorndeckue peKUMBI BapKH
OCHOBHBIX THUIIOB TIPOMBINIICHHBIX CTEKOJA. MeTo/Ibl HMHTEHCU(UKANNUN CTCKIOBAPCHHUS.
®opMoOBaHHE CTEKION3AENNI. OTHKUT U 3aKalIKa CTEKIOU3AeNnid. MexaHuueckass U XUMU4ecKas
00paboTKa MOBEPXHOCTH CTEKJIOU3AeTui. OU3UKO-XUMUYECKNE TPUHIIUIBI U TEXHOJIOTHUYECKUE
PEXUMBI METO10B 00paboTku. KoHTpob pon3BoaCTBA.

3.2. Jlucmosoe cmexno

TexHonmornueckass cxema TIOJy4eHHs. XapaKTEPUCTUKA, ACCOPTUMEHT, CBOMCTBa
JUCTOBBIX CTEKOJ. THUMBI M TEXHUKO-dPKOHOMHYECKHE TMOKa3aTeIM CTEKJIOBAPEHHBIX IIeUeH,
MPUMEHSIEMbIX B TPOU3BOJACTBE JUCTOBOrO crekna. Kmaccudukaius MeTonoB (HOpMOBaHUS.
[TpuHIUTIBI, TEXHOJIOTHYECKUE PEKUMBI, anmapaTrypHoe opopmieHue GopMOBaHHS CTEKIIa Yepe3
nogouky (BBC), co cBobonnoit moBepxHoctu ctekinomaccel (BBBC), Ha pacruiaBe mMeramna
(pnoar-meton). CpaBHUTENbHAS XapaKTEPUCTHKA METOJO0B (POPMOBAHMS JUCTOBOTO CTEKIIA.
CoBpeMEHHbIE TEHJEHLUMU pa3BUTUS TEXHOJIOTMHM JIUCTOBOIO CTEKJIAa M PACIIMPEHUS €ro
ACCOPTHUMEHTA.

3.3. ApxumexkmypHo-cmpoumenbHoe CIMeK10

TexHonmoruueckasi cxema M3rotopieHus. HazHaueHue, aCCOPTUMEHT M XapaKTEpHUCTHKA
OCHOBHBIX BHJIOB apXHTEKTYPHO-CTPOUTEIBHBIX CTEKOJI (ApPMHUPOBAHHOE M Y30pYaTO€ CTEKIIO,
CTEKJIOOJIOKH, CTEKJIOMAKEeThl, MEHOCTEKIO0, OOJIMIIOBOYHBIE MaTepuaibl Ha OCHOBE CTEKIIA).
TexHomoTHYeCKHe CXeMbI U TTapaMeTPhl IPOU3BOJICTBA.

3.4. Tapnoe u copmosoe cmexno

TexHomornueckasi cxemMa U3roTOBJICHHUS TAPHOTO cTeKiIa. Buipl, Ha3HaUE€HNWE U OCHOBHBIC
TpeOOBaHUS, MPEABABIIEMbIE K CTEKISHHOW Tape. TEeXHONOTHYECKHE CXEMbl U TapaMeTpbl
MPOU3BOJCTBA. METObI YIIPOUHEHHS CTEKJIOTAaphl. ACCOPTUMEHT M COCTaBbI COPTOBOTO CTEKJIA.
Oco0eHHOCTH BapKU U BBIPAOOTKH XPYCTAIBHBIX U I[BETHBIX CTEKOJ. METObl JEKOPUPOBAHUS
COpPTOBOTO CTEKJIA.

3.5. Texnuueckoe cmekno

Texnonornueckass cxema mnoxydeHus. Kiaccudukanus TEXHHYECKOro CTEKJIa IO
Ha3HAUYEHMIO, COCTaBaM, CBOMCTBAM. XapaKTEPUCTUKA OCHOBHBIX THIIOB TEXHHMYECKOTO CTEKJIA.
PactBOpuMoOE CTEKIIO.
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3.6. CmexnokpucmaniuyecKue mamepuaivl

Teopernueckne OCHOBBI ~ HAINPABICHHOH OOBEMHOM  KPUCTAJUIM3AIMM  CTCKOIL.
Karanu3aTopel KpUCTaUIM3allMK, WX BHABI W MPEAbABIAEMbIe K HHUM TpeOOBaHUSI.
TeXHONOrHYeCKne CXEMbl TIOJyYeHHUS CHTAJUIOB. XapaKTePUCTUKA OCHOBHBIX  BHJIOB.
Oco0eHHOCTH CBOICTB U IPUMEHEHMUSL.

4 O0bem yueOHOH TUCHMILINHBI

Bi yue6Hoii paGoTsI O0beM TMCUMITHHBI
3E Akan. 4. | Actp. 4.

O01as TPYA0eMKOCTh IUCIUTITHHBI 4 144 108
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 1,79 64,4 48,3
B TOM 4HcJje B GopMe NPaKTHYECKO#l MOATOTOBKH 0,445 16 12
Jlekuun 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
B TOM 4YHCJIe B (hopMe NIPAKTUIECKON MOATOTOBKH 0,445 16 12
CamocTrosiTeJibHAas pa6oTa 2,21 79,6 59,7
KoHnTakTHas camocTosTeNbHas paboTa 291 0,4 0,3
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI ' 79,2 59,4
Buj1 HTOroBOro0 KOHTPOJIS 3auer ¢ OLEHKOI

5.3 lucuunjuHbl 4acTH, (POPMHUPYEMO YUACTHUKAMH 00pa30BaTeIbHBIX OTHOIIEHH
(1M CUMILTHHBI IO BHIOOPY)

AHHOTanus pado4ye NPorpaMMbl 1M CHHUIIIMHBI
«MHCcTpyMeHTaIbHbIE MeTO/AbI (PU3HMKO-XMMHYECKOr0 AaHAIN3a B XMMHYeCKO TeXHOJIOTHH
BSIKY X MATEPHAJIOB»

1 He.]'lb AUCHUIIJIMHBI — HpI/IO6peTeHI/Ie 3HaHUM W HAaBBIKOB B IUIAaHUPOBAHUHU U

IMPOBEACHNU (1)1/131/IKO-XI/IMI/I‘~ICCKI/IX I/ICCJ'IG,I[OBaHI/Iﬁ BXKYIIUX MaTCpHaAJIOB,

¢dbopMupoBaHue

KOMIETEHIIUH B o0llacT  aHaNIM3a HCOPTaHUYCCKUX MATCpUAJIOB C HUCHOJB30BAHUCM

COBPEMEHHBIX IPUOOPOB U METO/IOB.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KeH::
Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH MX JOCTHXKCHHUS:

VK-1.3, I1K-3.1, IIK-3.2, T1IK-3.3
3namo:

— COBPEMEHHBIC HAYYHBIC JOCTUKCHHUA U IICPCIICKTUBHBIC HAIIPABJICHUSA pa60T B o0JracTu

aHaJIn3a BsOKYIIUX MATCPpHUAIOB;

— BO3MOXHOCTH MHCTPYMEHTAJIBHBIX (U3UKO-XUMHUECKUX METOJOB aHaiMu3a IpHU
pelIeHnr KOHKPETHON Hay4YHOH 3a7auu U 00J1aCTU UX IPUMEHEHHUS;

— OCHOBHBIC AHAINTUYECKHE U NHCTPYMEHTAIBHBIE METO/IbI UCCIEIOBAHUS TYIOILUIABKUX
HEMETAJUIMYECKUX U CUJIMKATHBIX MAaTEPUAJIOB U UX METPOJIOTUYECKUE XapAKTEPUCTUKHU.

Ymemo:

— 000CHOBaHHO BBIOMpAaTh METOJIBI

HCCIIEIOBAHUS,
aHAJTM3UPYEMOT0 MaTepraa u 3ajadaM dKCIICPUMEHTA;

— TUIAHUPOBATh U MPOBOJUTH aHATUTHUYECKUE UCCIICIOBAHNUS,
— aHAIM3UPOBATH MOJYYEHHBIE PE3YIbTATHI H OMPEIEISTh MOIPEIIHOCTH U3MEPEHUI;

Bnraoemy:

COOTBCTCTBYIOIIHE

pUpoJIe

— MeToZaMu pabOThl ¢ HAYYHO-TEXHUYECKOH, CIIPABOYHOIN JTUTEPATypOi U 3JIEKTPOHHO-
OMONIMOTEUHBIMH pecypcaMH, B TOM 4HCJE, 10 BONPOCAM AHAIUTHUYECKUX MCCIIEJOBAaHUMN

BSDKYIIMX MAaTE€pUaJIOB;
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— IPAKTUYECKMMM HaBBIKAMHU IPOBEICHUS AHAIUTUYECKUX OINpPEACICHUH, METONaMU
MOJITOTOBKH MPO0 K aHAIIU3Y;

— CIOCOOHOCTBIO M TOTOBHOCTBIO K COBEPIIEHCTBOBAHUIO METOJUK MCCIEIOBAHUSA U HX
IPUMEHEHHI0O B CaMOCTOSITEJIbHOM HayyHO-UCCIIEAOBATEIbCKOM JAEATENbHOCTH B 00JacTu
HEOPraHUYECKOT0 MaTEPUAIOBEACHHUS.

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Paznen 1. Meroabl ucciefoBanus (pa3oBoro cocraBa M CTPYKTYPbl BSIKYLIHX
MaTepHaJIoB

1.1. Tepmuueckue METO/Ibl AaHATIU3A

CyTb MeTOJI0B TEpMHUECKOro aHanu3a. Kiaccudukanus repMUUecKUX METOJI0B aHaIHU3a
B 3aBHCHMOCTH OT OIpENeNIsIeMBbIX CBOMCTB BemiecTBa: auddepeHnnanbHO-TepMUYECKHIM,
TEPMOI'PaBUMETPUUECKHM, Fa30BOJIOMOMETPUYECKUH, TUITATOMETPUYECKUH.

OcHoBbl  nuddepenmmanbo-Tepmudeckoro  anamm3a (HATA). Tepmorpamma u
TepMuueckue 3(pQexTsl. XapakTepucTUKa TepMHUECKUX 3PQPEKTOB. DTAJOHHBIE BEIECTBA U
TpeboBanus K HUM. [loaroroska npo0 u ¢akropsl, Baustouue Ha pe3yabratsl ITA.

OCHOBBI TEPMOIPaBUMETPUYECKOIO aHaau3a. MeToabl ONpeneacHusl U3MEHEHUSI MacChl
UCCJIEyEMOI0 BEIECTBA IMPU TEPMUYECKOM aHAIM3€: CTaTUYecKass TEepMOIPaBUMETpPHS,
JUHAMUYecKas TepMOrpaBUMeTpus, u3o0apHas TtepmorpaBumerpus. JuddepenunanbHas
TEPMOIPaBUMETPHS U €€ BOZMOKHOCTH.

JlepuBarorpaguueckuil aHaau3 W €ro OTJIMYUTENIbHbIE OCOOEHHOCTH. AIMapaTypHOe
o opMIICHHE: OCHOBHBIC y3JIbl Ml PUHIUN paboThI AepuBaTorpada. [Toaroroska nmpod u TeXHUKA
npoBesieHUs] aHanu3a. KadyecTBEHHBI M KOJIMYECTBEHHBIM JepuBarorpaduyeckuii aHaius.
PacumdpoBka nepuBarorpamMm. @DakTopbl, BIUSIONIME HA TOYHOCTH JAEPHBATOTPAPHUECKOTO
aHanmu3a. BbiOOp ONTUMaNbHBIX YCIOBUN NMPOBEJEHHs aHAIW3a MPU HUCCIEIOBAHUH CHIPHEBBIX
MaTepuasoB, U3yUYEHUU TPOILIECCOB CHHTE3a BSKYUIMX MAaTEpUalOB M CBOMCTB M3JEIHI Ha HUX
ocHoBe. Q-nepuBarorpadus.

Hudpdepenunansuas  ckanupyromas — kanopumerpus  (JACK):  orminuuwnrtenbHble
0COOEHHOCTH MEeTOoJla U O0JIACTH MPAKTUYECKOT'O MCIIOJIb30BAaHUS MPU UCCIETOBAaHUU BSKYIIUX
MaTepuasoB.

1.2. PenrtreHorpaduyeckue METOJIbl aHAIN3a

Bo3HuKHOBEHME M NIPUPOJA PEHTTEHOBCKUX JIyded. XapaKTEpUCTUKH PEHTTEHOBCKOIO
u3nydeHus. Jnppakius peHTTeHOBCKOro u3inydeHus. YpasHenue Bynbga-bperra. Mcrounuku
PEHTT€HOBCKOTO u3nydeHus. OCHOBHbIE y3/Ibl W MNPUHOMI pabOThl  PEHTIE€HOBCKHUX
TU(PPakTOMETPOB. MeTOIbl CbeMKH PEHTI€HOTPAMM.

KauectBennsiii pentrenodaszoBsiii aHanui. [Ipuroronenue obpasmos. PacmmdpoBka
peHTreHorpamMM. MneHTudukanus KpUCTAUIMYECKUX BEIIECTB METOJOM mopomka. OieHka
pa3MepoB HaHOKpucTtaiioB MmetogoMm Jlebas-Illeppepa. KonmuuecTBeHHBIN peHTreHO(a30BbIN
aHanu3. [IpaBuiia mpoBeneHHsS KOJMUYECTBEHHBIX ONpEAENICHUH. MeToapl KOJIMYECTBEHHBIX
oTpezieNIeHui: METOJ CTaHAApTHBIX CMEcel; MeTOJl BHYTPEHHEro CTaHJapTa; METOoJ]l J00aBOK;
METO/ BHEIIHETo cTanaapTa. MaccoBblit K03()(pUIIMEHT MOTIIOMEHUS (L.

1.3. MHUKpPOCKOITMYECKHN aHaJH3

OnTnueckass MHUKpOCKONHUs. TeopeTHuecKkne OCHOBBI ONTHYECKOM MHUKPOCKOIHNU.
[TpuHuMn pAelcTBUS ONTUYECKOTO MHUKPOCKONA U €ro XapakTepUCTUKH. (OCHOBHBIE THIIbI
ONTUYECKUX MUKPOCKOIOB U MX YCTpOHCTBO. [loAroToBKa nmpob Kk aHaiau3y: Mpo3padyHble HITH(HI,
MOJINPOBAHHBIE U eI, [IPO3PAaYHO-TIOJIUPOBAHHBIE eI CoBpeMeHHbIE
MeTayuiorpaduyeckie MUKpPOCKONbl. OCHOBHbIE METOAMKH CHEMKH Ha METaIorpaduuecKux
MHUKPOCKOIax. MeTonb! CliennaabHOr0O MUKPOCKOIIMYECKOTO aHAJIN3A.

OnexTpoHHas MuUKpockonusa. TeopeTnueckue OCHOBBI MeTofa. (OCHOBHBIE BHJIbI
3JIEKTPOHHBIX MUKPOCKOIIOB. [IpocBeunBaromumii 35eKTpoHHbIN Mukpockon (II9M): yctpoitcTBo
U TNpUHIUO JedcTBUA. PacTpoBblil (CKaHMPYIOIIMK) SJIEKTPOHHBIM Mukpockon (POM):
YCTPOMCTBO W TpWHIMN JAceicTBusA. CKaHUpyOIHME 30HIOBbIE MHKpockonbsl (C3M):
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CKaHUPYIOIIUE DJIEMEHTbl W MpUHIUN AercTBUs. [loaroroBka oOpasLoB A MCCIIEAOBAHUS
MaTepHaJoB Ha MUKpockonax. MHpopmanus, noigydaeMas Ha pacTpPOBBIX M IPOCBEUMBAIOIINX
MHUKPOCKOIIax. MeTo bl HCCIIeJOBaHUs: IIPSIMbIE U KOCBEHHBIE.

Pasznes 2. MeToabl HCC/Ie0BAHNUS IMCIIEPCHOCTH MOPOIIKOB U MOPOBOIl CTPYKTYPbI
HCKYCCTBEHHOI'0 KaMH$

2.1. Metoab! HccneJ0BaHUs AUCIEPCHOCTH MOPOIIKOOOPA3HbIX MaTepHUaIoB

JucnepcHple cucTeMbl. XapaKTepUCTHKA JUCHEPCHBIX cucteM. OCHOBBI aHanM3a
HOPOUIKOOOpa3HbIX MaTepuayoB. ['paHyIoMeTpUYecKUi COCTaB JUCIEPCHBIX MAaTEpUAIOB Kak
BOXHBIM  (PAKTOp PpEaKIMOHHOM CIOCOOHOCTH CBHIPHEBBIX MAaTepHajoB B  IPOLECCax
KJIMHKEpOOOOpPa30BaHUs U LIEMEHTOB NpH ruaparanuu. CrocoObl onpeieneHus: pa3MepoB YacTHUI]
HenpaBWIbHON (hopMbl. Teopust SKBUBaJICHTHBIX cdep.

Mertoabl onpeeneHus yAeabHON MOBEPXHOCTH MOPOLIKOOOPA3HBIX MATEPUATIOB: METOA
BO3/yXOIIPOHMUIIAEMOCTH; METOJ| HU3KOTeMIeparypHoil aacopOuuu aszora. CyTb METOJOB,
annaparypHoe opopmieHue, 00paboTKa pe3yabTaToB.

MeTtoabl onpezeneHus: rpaHyJI0METPUUECKOr0 COCTaBa MOPOIIKOOOpa3HbIX MaTepUalIOB:
CUTOBOM aHaJIN3; CEAUMEHTALIMOHHBIN aHAJIN3; CENapallMOHHBIA aHAJIN3.

Meton nazepHON IUQpaKIUU, TEOPETHYECKHE OCHOBBI MeTona. lIpuHIum aencTBH
Ja3epHOro MUKpoaHanu3aropa. I'panynorpammel. JuddepennuanbHas 1 MHTErpaibHas KpUBbIE
pacrpeaeseHus 4acTull 110 pa3Mepam.

ConocraBUTeNbHBIA aHAIM3 WM IPUYUHBl PACXOXKACHUS PE3YJIbTATOB OIPEACICHUS
JUCIIEPCHOCTH MOPOIIKOOOPA3HBIX MAaTEPUAJIOB, OJYUYEHHBIX PA3INYHBIMU METOJAMHU.

2.2. Meronpb! uccinen0BaHus IOPOBOU CTPYKTYPbI KallUJUIIPHO-IIOPUCTBIX TEI

XapakTepucTKa KamWUIIPHO-TIOPUCTHIX Tell. Kiaccupukamuss mop B TOPHCTHIX
MmatepHaiax. B3auMocBs3b MeX 1y KamWIISIPHO-TIOPUCTOM CTPYKTYPOI MaTepualia u ero pu3uKo-
TEXHUYECKUMHU CBOICTBaMH.

Knaccudukanus MeTo10B onpeeneHus opoBoi CTPYKTypbl MaTepuanoB. Onpenenenue
MIOPUCTOCTH METOJOM PTYTHOM NOPOMETPHUM. YCTPOMCTBO, NPUHIUI JCHCTBUA M JHANA30H
U3MEPEHUs] MOPOMEPOB HU3KOIO M BBICOKOro JaBieHus. Juddepenunansuas u uHTErpagbHas
noporpammsl. Pacuer o0bema u quamerpa nop marepuana. OnpeseneHne OTKpbITONH NOPUCTOCTH
METOJIOM HaChIILIEHUs. PacueT 3akpbITON IOPUCTOCTH.

Pa3nea 3. MeToabl onpeeeHUs MeXaHMYECKUX CBOMCTB BSIKYLIUX MATEPHAJIOB

@DaxTOopsel, BIMSIOIIME Ha MPOYHOCTHBIE MOKA3aTEIM BSDKYIIUX MarepuanoB. MeToJsl
orpezeNieHus MPeesioB MPOYHOCTH IIPU CKATUHU, pAaCTsLKEHUH, u3rude. TpeOoBaHUs cTaHIapTOB.
Hcnonb3yemble Matepuainsl. [ToarotroBka o0pa3noB M ycioBHsA HUX XpaHeHUs. Mcmombzyemoe
o0opynoBaHue 1 ocHacTKa. O6paboTKa MOITYYEHHBIX pPe3yabTaToB.

4 O0beM yueOHO# JUCUMIIJIMHBI

Bua yuebHoii padorbr O0bem 1M COMIIIMHBI
3E Akan. 4. | Acrtp. u.
O01mas Tpy10eMKOCTb 1M CHUITTHHBI 4 144 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 48
B TOM 4HcJje B GopMe NPaKTHYECKO MOAT0TOBKH 0,89 32 32
Jlexun 0,44 16 16
JlaboparopHbie padboTs (JIP) 0,89 32 32
B TOM 4ucIIe B popMe MPAKTUYECKON OTOTOBKU 0,89 32 32
CamocrosiTeJibHAas pa6oTa 2,67 96 96
KonTtakTHas camocTosiTenbHas pabota 0,4 0,4
2,67
CaMOCTOSTEeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 95,6 95,6
Bua uTOroBoro KOHTpoJIf: 3auem ¢ oueHKol
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AHHOTAaIUs padoyeil MporpaMMbl T CHHIJIHHBI
«MHCcTpyMeHTAbHBIE MEeTOIbI (PU3UKO-XUMHUYECKOT0 aHAJIN3A
B XMMHU4Y€CKOH TeXHOJOTUM KePaMUKW»

1 Heap aMcUUIUIMHBI — TpuOOpeTEeHHE 3HAHWKM M HAaBBHIKOB B IUIAHHUPOBAHUU U
pOBEIEHUN  (PU3MKO-XMMHUYECKUX  HUCCICIOBAaHMHM  TYrOIUIaBKUX  HEMETANIMYECKUX U
cumkatHeix MaTepuanoB (THuCM), ¢dopmupoBanue kommereHIMA B 00JacTH aHaiIM3a
KEpPaMHUYECKUX MATEPUAIOB C UCIIOJIb30BAaHUEM COBPEMEHHBIX IPUOOPOB U METO/I0B.

2 B pesyabTaTe H3yYeHHs] JUCHHUILUINHBI 00y4aI0IUIICS T0JIKEH::

Obnadamye cleayOMUMU KOMIIETCHIUAMHU ¥ HHAMKATOPAMH UX TOCTHXKEHUS:

YK-1.3; [IK-3.1; TIK-3.2; TIK-3.3

3namo:

- COBpEMEHHBIE HAYYHBIC JOCTIKEHUS U MEPCIIEKTUBHBIC HANIPaBJIeHUs padoT B 001acTu
aHaJM3a KepaMU4eCKUX MaTepHalloB;

- BO3MOYKHOCTH HMHCTPYMEHTAJbHBIX (PU3MKO-XMMUYECKMX METOAOB aHaJIu3a IpH
pelIeHUH KOHKPETHON HayqHOMU 3a/1auM U 00JaCTU UX PUMEHEHUS;

— OCHOBHBIE aHAJTUTUYECKHE U UHCTPYMEHTAJIbHBIE METObl UCCIIEI0BAaHUSI KEPAMUYECKUX
MaTepUajoB U UX METPOJIOTMUYECKHE XapaKTEPUCTHKHU.

Ymemn:

- 000CHOBAaHHO BBIOMpATh METOJABI HCCIICOBAaHUS, COOTBETCTBYIOIIME NPUPOIC
aHAJIM3UPYEeMOro MaTepuaia 1 3ajadaM SKCIepUMEHTa;

- IJIAHUPOBATh U MPOBOIUTH AHATTUTUUECKUE UCCIIEIOBAHMS;

- aHAJM3UPOBATh MOJIyYEHHbIE PE3YJIbTATHI U ONPEAEIIATH MOIPEIIHOCTH U3MEPEHUI;

Braoemy:

- MeToJaMH paboThl C HAyYHO-TEXHUYECKOM, CIIPaBOUYHON JIUTEPATypol U 3JIEKTPOHHO-
OMOIMOTEYHBIMU pecypcamMH, B TOM 4YHCIE, [0 BOINPOCAM aHAJIMTUYECKUX HCCIIETOBaHUM
KEpaMHYECKUX MaTepUAIOB;

- MPAaKTUYECKMMM HaBBIKAMHU IPOBEACHUS AHAIUTUYECKHX OMNpEIeNCHUH, MeToJaMH
MOATOTOBKHU MPO0 K aHAIIU3Y;

- CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K COBEPLICHCTBOBAHUIO METOAMK MCCIIEOBAHUS U UX
IPUMEHEHHUI0O B CaMOCTOSITEJIbHOM HAay4YHO-HCCIIEOBATEIbCKON JEeATENbHOCTH B 00JaCTH
HEOPraHUYECKOTO MATEPUAIOBEICHHS.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

Paznen 1. Metoabl mcciaenoBaHusi NpuUpoAbl, (Ga30BOro cocraBa M CTPYKTYPbI
HeMeTaLNINYeCKUX MATepuaJioB

1.1. Tepmuueckue METOJbI aHATTN3A

CyTb METOI0B TepMHUECKOro aHanu3a. Kinaccudpukanus TepMUYECKUX METO/I0B aHAIHM3A!
muddepenimanbHo—Tepmudecknii  ananmuz  (ATA),  auddepenunanbHo—ckaHupyromas
kanopumetpus (IACK), nuddepennmnansuas tepmorpasumerpust (ATT), aunatomerpus.

OcHoBbl U depeHInaTbHO-TEPMUYECKOTO aHallM3a. TepMorpaMMa M TEepMHUYECKHE
s dexTr. XapakTepucTHKa TepMUIeCcKuX 2P (HEeKTOB. ITATOHHBIC BEIMIECTBA U TPEOOBAHUS K HUM.
[ToaroroBka mpo6 u paxTopsl, Baustomue Ha pe3ynbrarsl I TA.

OCHOBBI TEPMOTPaBUMETPHUUECKOIO aHaan3a. MeTobl onpeaeNeHus] N3MEHEHHUS MacChl
UCCIIEAYEMOIO BEIECTBA IIPU TEPMUYECKOM aHAIM3E: CTAaTUYecKas TEepPMOIPaBUMETpPHS,
JUHAMHUYECKas TepMOrpaBUMETpusi, Hu300apHas TepMorpaBumerpusd. JuddepenunaabHas
TEPMOIPaBUMETPHS U €€ BOZMOKHOCTH.

JlepuBaTorpaduyecknii aHaIu3 M €ro OTIIMYMUTEIbHBIE OCOOCHHOCTH. AmmapaTypHOe
oopmiieHHre: OCHOBHBIE Y3JIbI U PUHIMIT paboTHI AepuBarorpada. [loaroroska npod u TeXHUKA
MpoBeCHUS aHanu3a. KadecTBeHHBIM M KOJMYECTBEHHBIM JepUBaTOTpaAGUUECKUl aHAIH3.
Pactmm¢poBka nepuBarorpamm. DakTophl, BIUSIOMIME HA TOYHOCTH JEPUBATOTPAPUUECKOTO
aHanu3a. BeIOOp ONTHUMaNbHBIX YCIOBUN NMPOBEJICHMS aHAIW3a MPU UCCIEAOBAHUM ChIPHEBBIX
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MaTepUasoB, W3YYEHUM IMPOIECCOB CHUHTE3a TYrOIUIABKMX HEMETANIMYECKUX U CUIMKATHBIX
MaTEpUaJIOB U CBOMCTB U3EIUN HAa UX OCHOBE.

Huddepenumansuas  ckanupyromas  kamopumerpust  (JACK):  ornmuutensHbIe
OCOOEHHOCTHM METOAa M O00JIaCTH MPAKTUYECKOro MCIIOJIb30BAaHUS IIPU  UCCIIEAOBAaHUU
HEMETAJUIMYECKUX MATEPUAJIOB.

OCHOBBI AMIATOMETPHUM, OOJIACTH NMPUMEHEHMs. ANmaparypa M TEXHUKA [POBEICHUS
aHaJIn3a.

1.2. Penrtrenorpaduueckre METO/IbI aHAIIA3A

Bo3HUKHOBEHME U IIPUPOJA PEHTTEHOBCKUX JIy4ed. XapaKTepUCTUKH PEHTTEHOBCKOIO
n3nydeHus. CIUIOIIHOE M XapaKTepUCTUYECKOE PEHTreHOBCKoe u3inydeHue. Jludpaxmus
PEHTICHOBCKOTO M3NydeHHs. YpaBHeHue Bymnbga-bperra. VcTouHUKHM pPEHTI€HOBCKOTO
u3nydeHus. 3akoH Mo3nu. OcCHOBHBIE y3lIbI M HPUHLUUI pabOThl  PEHTI€HOBCKHX
TU(PPaKTOMETPOB. METOIbI ChEeMKH JHPPAKTOTPAMM.

KayectBenHslit peHTreHodas3oBblii ananus. [Ipurorosnenue obpasuos. PacmmdpoBka
mudpakrorpaMM. VaeHTUGUKAIMS KPUCTALUTMYECKUX BEIIECTB METOAOM mopomka. OneHka
pasmMepoB HaHOKpHcTaioB MerojoM Jlebas-Illeppepa. KommuecTBeHHbIM peHTreHO(})a30BbIN
aHanu3. [IpaBuiia mpoBeneHHsS KOJMYECTBEHHBIX ONpesesieHnd. MeTopl KOJIMYECTBEHHBIX
OIpe/IeIeHNI: METOJI CTaHAAPTHBIX CMeceil; MeToJ BHYTPEHHEro CTaHaapTa; MeToJ J100aBOK;
METO/1 BHEIIIHETO CTAHAAPTA.

PentrenoctpykrypHsblil ananu3. Onpenenenne uaaekcos Musuiepa, Pacuer napameTrpos
a, b, C u o0bema aﬂeMeHTapHoﬁ STIEW KU BEIISCTBA.

1.3  UK-cnektpockomnus

Teopernueckue ocHOBbI KosiebaTenbHO crnekTpockonuu THuCM. Bunpel konebanwuii
atomoB B THuUCM. Ypasuenue byrepa - Jlambepra - bepa npumenutensno kK THuUCM. Texnuka
u nposenenue ananu3oB Ha MK-cnexktpomerpe. KauecTBenHslil n konnyectBeHHbIN MK-ananms.
WuTepnperanus crnekrpos. IIpumenenne UK-cnexkTpockonuu i CTPYKTYPHBIX HCCIIEI0BaHUI
HEMETAJUTMYECKUX MaTepuaoB MatepuanoB. AnnapatypHoe opopmienne UK-cnekrpockonuu u
HK-®ypse. [Ipo6omoaroToBka *UAKUX U TBEPbIX MaTEPUAIIOB.

14  Mukpockonuueckuii aHanus

OnTnueckass MHUKpOCKoNHs. TeopeTHuecKkne OCHOBBI ONTHYECKOM MHUKPOCKOIHNU.
[TpyHuMI AEWCTBUSL ONTUYECKOTO MHUKPOCKONA M €ro XapakTepUCTUKH. (OCHOBHBIE THIIbI
ONTUYECKUX MUKPOCKOIMOB U MX YCTporcTBO. [ToAroToBKka nmpob k aHaiau3y: Npo3padyHble HITH(HI,
MTOJIMPOBAHHbBIE U QBI, MPO3PavyHO-TIOJIMPOBAHHBIE HUTHQBI. CoBpeMeHHbIE
MeTayuiorpaduyeckre MUKpPOCKONbl. OCHOBHbIE METOAMKH ChEMKH Ha MeTaliorpaduyecKkux
MHUKpOCKOIax. MeTo/ibl criennaabHOr0 MUKPOCKOIIMUECKOT O aHAJIN3A.

DnexTpoHHass MUKpockomnusa. TeopeTuueckue OCHOBBI MeTofa. OCHOBHBIE BHJIbI
AIIEKTPOHHBIX MUKpOcKonoB. [IpocBeunBaromiuii anekTponHsiii Mukpockon (II9M): ycTpoiicTBo
U TpUHIUN JedcTBUS. PacTpoBblil (CKaHHUPYIOIIMKA) 3JIEKTPOHHBIM Mukpockon (POM):
yCTpOMCTBO M HpUHIMN AeicTBUsA. CkaHupyromue 30HAO0BbIE MHKpockonsl (C3M):
CKaHUPYIOIIME JJIEMEHThl M MNpuHUUN AeictBus. [loaroroBka oOpa3noB Al HCCIIETOBaHUS
MaTepHajoB Ha MUKpockonax. MHdopmanus, nogydaeMas Ha pacTPOBBIX M MPOCBEUMBAIOIINX
MHUKPOCKOTIaX.

Paznen 2. Meroasl  HMccaeq0BaHUSI  JMCHEPCHOCTH  NMOPOIIKOOOPAa3HBIX
HEMEeTAJUIMYEeCKMX MaTepuayioB (rpanyiaomerpus). McciaenoBanue mopoBoil CTPYKTYPHI
MaTepHajoB.

2.1  Mertoapl HCCIIEOBaHUS TUCTIEPCHOCTH MTOPOITKOOOPA3HBIX MaTEPHAIOB

JucnepcHble cucTeMbl. XapaKTepUCTHKA JUCHEPCHBIX cucTteM. OCHOBBI aHanM3a
MOPOLIKOOOpa3HbIX MaTepuaynoB. ['paHyIOMeTpUYECKUH COCTaB JUCIEPCHBIX MaTEpUAIOB Kak
BO)XHBIM (DaKTOp pEeaKMOHHOM CHOCOOHOCTH CHIPBEBBIX MaTepuanoB. CrocoObl OpeaeseHus
pa3sMepoB YacTUI] HENTPaBUIbHON (opMbl. TeopHs SKBUBAJIEHTHBIX cdep.
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MeTo/b1 onpeiesieHus] TPAaHYJIOMETPHYECKOTO COCTaBa MOPOITKOOOPA3HBIX MATEPUAIIOB:
CHUTOBOM aHAJIN3; CEIMMEHTAIIMOHHBIN aHaAIU3; JIa3epHas rPaHyJIOMETPHS.

CuToBoii aHaU3 1 00JIACTH €0 MIPUMEHEHHS. MeToInKa MPOBEACHUS aHATTN3a 10 CyXOMY,
MOKpPOMY U KOMOMHHPOBAHHOMY c11oco0y. Buabl cut. Paznuunbie Kitaccuukamuu mKai CUT.

CenumenTauroHHblid aHanu3 B TexHosiorun THuUCM. YpaBuenue Crokca. OrpaHuyeHust
MIPUMEHUMOCTH CEUMEHTAIlMOHHOTO aHanu3a 1o oTHomeHuro kK THuCM. OcobeHHOCTH
MIPOBEICHUS CEUMEHTALMOHHOTO aHalu3a MpPHU HMCCIEIOBAHUU MOPOIIKOB JUIsl TPOU3BOJACTBA
THuCM. IluneTouHblidi M BECOBOM METOJbl aHajdu3a, WX OrPaHUYEHUS] U BO3MOXKHbBIC
MOTPEITHOCTH.

Meron na3zepHoil nudpakiuu, TEOPETHYECKHE OCHOBBI Meroaa. [IpuHumMm nercTBus
Ja3epHOro Mukpoananuzatopa. JuddepeHnmansHas U WHTErpaabHAs KPUBBIC PACIPEICICHHUS
YaCTHUI] IO pa3Mepam.

CornocTaBUTENbHBIN aHAMU3 W NPUYMHBI PACXOXKICHUS PE3YJIHTATOB OIPEACIICHUS
JTUCTIEPCHOCTH MOPOIIKOOOPA3HBIX MAaTEPUAJIOB, MOMYUYEHHBIX PA3IMYHBIMUA METOJAMHU.

Meroapbl onpeneneHus yAeIbHOM MOBEPXHOCTH MOPOIIKOOOPA3HBIX MATEPUATIOB: METO/
BO3/IyXO- M Fa30MPOHHUIIAEMOCTH; METOJ1 HU3KOTEeMIepaTypHoil aacopOuuu azora. CyTh METOJIOB,
anmaparypHoe opopMieHHE, 00paboTKa pe3yIbTaToB.

2.2 MeTobl uccie10BaHus MOPOBOM CTPYKTYPbI KAMMIIIIPHO-TIOPUCTHIX TEI

XapakTepucTUKa KalWUIIPHO-TIOPUCTRIX Tell. Kiaccupukanus mop B MOPUCTHIX
Marepuanax. Buabsl nopucrtoctu. OTKpbITass M 3aKpblTas MOPUCTOCTb. B3auMOCBA3b MEXIy
KaMUIIPHO-TIOPUCTON CTPYKTYpPOH MaTepHaia U ero PU3n4ecKUMHU CBONCTBAMHU.

Knaccudukanus MeTo10B oripeieieHus TOPOBOM CTPYKTYPhI MATEpUAJIOB.

Mertoabl onpesiesieHus: OTKPHITOM MTOPUCTOCTU: METO TUAPOCTATUYECKOTO B3BEIIMBAHMUS,
MUKHOMETPUYECKHI METOJI, SKCIIpecC METOI. PacyeT 3aKpbITO MOPUCTOCTH.

Omnpenenenre MNOPUCTOCTH METOJIOM PTYTHOW HOPOMETPUHU. Y CTPONCTBO, MNPUHIUI
JEUCTBUS W JAMana30H HU3MEPEHHs IMOPOMEPOB HHU3KOTO U BBICOKOTO  JABJICHUS.
JuddepenunansHas 1 HHTErpabHas oporpammsl. Pacuer o0bema 1 Auamerpa rnop Marepuara.

Pazgean 3. MerToabl HCCIeI0BAHMS MEXAHMYECKHX CBOICTB HeMeTALIMYeCKHX
MaTepHaJIoB

3.1 OrnpeneneHre MEXaHUYECKOW MTPOUYHOCTH

OcHoBbl Teopun mnpouHocth THuCM. Teopum npouHoctu MmatepuanoB. DakTopsl,
BIUAIONIME HA MPOYHOCTh. CTathueckas M JUHAMHYECKAass MPOYHOCTb. METOIbl ONpeaesieHus
MIpeeNIOB MPOYHOCTH TIPU M3THOe, CkaThH, pacTsbkeHuu. [loaroroBka oOpas3IioB U yCIOBUS
xpanenus. Mcnonszyemoe o0opynoBanue u ocHacTka. OOpaboTKa MOTyYeHHBIX Pe3yIbTaToB.

3.2 Ornpenenenne TBEPIOCTH

KadecTBeHHBIE W KOJWYECTBEHHBIE METOJbI OMNpEACNCHUs TBEpAOCTH. DaKTOpHI,
BIUSIONIME HA TBEPJOCTh HEMETAJUIMYECKUX MaTepuanoB. KauecTBeHHbIE METOJbI - IIKaja
MuHepasioB Mooca. Paznuuns konmuyecTBeHHbIX MeTonoB — Kuyna, bpunens, Poksemna,
Bukkepca. CpaBHeHHE KONUYECTBEHHBIX METOJOB Mexay coboit. ObopynoBanue ist
OTIpeNIeTICHUST TBEPIOCTH KEPAMUYECKUX MATEPHUAJIOB.

4 O0beM yueOHOM TMCUMILINHBI.

O0beM TMCUMTLTUHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4, 4.

O0mas TpyA0eMKOCTh JIMCIUILTHHBI 4 144 108
KontrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHS: 1,33 48 36
6 MoM Huciie 8 hopme npaKmuueckoil H0020mo8KuU 0,89 32 24
Jlexuun 0,44 16 12
JlabopaTtopHbie padoTs (JIP) 0,89 32 24
8 MOM Uuciie 8 hopme NPaKmuieckol no020moeKu 0,89 32 24
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CamocrosiTesibHas padora 2,67 96 72

KoHTtakTHas camocTosTenbHas paboTa 567 0,4 0,3
CamocTosiTebHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI ' 95,6 71,7
Buja uToroBoro KOHTpoJIs: 3a4er ¢ OLEHKOM

AHHOTAIUs padoyeil MporpaMMbl T CHHIJIHHBI
«MHCcTpyMeHTAbHBIE MEeTOIbI PU3UKO-XUMHYECKOT0 aHAJIN3A
B XHMHYECKOH TEXHOJIOTHH CTEKJIAa»

1 Ieap AMCUMMIIMHBI — TOATOTOBKA O0YYAIOLINXCS K MPOBECHUIO (PU3UKO-XUMHUECKUX
UCCIICIOBAaHUI MaTepualoB Ha OCHOBE CTEKJIa, (OPMHUPOBAHHME HEOOXOAUMBIX HaBBIKOB,
JOCTaTOYHBIX JUISI CAMOCTOSITENIFHOTO BBIOOPA METO/1a aHAJIHM3a, TIOATOTOBKHU MPOO 1 BBHITIOTHEHUS
MIePBUYHON 00pabOTKH TaHHBIX.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIIUIICS T0JIKEH:

Obnadamye cleayOMUMU KOMIIETCHIUAMU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:

VK-1.3; I[IK-3.1; IIK-3.2; IIK-3.3.

3name:

— TEOPETHUYECKHE OCHOBBI MHCTPYMEHTAJIbHBIX METOJO0B (PU3UKO-XMUMHUUYECKOTO aHAIU3a
CTEKOJI U CTEKJIOKPUCTAIUIMUECKUX MaTepUaOB;

— BO3MOXXHOCTM HHCTPYMEHTAJIbHBIX METOJOB aHaji3a HpPU pPELICHUH KOHKPETHOMU
HAY4YHO-TEXHMYECKOH 33/1a4M, a TAK)KE UX OIpaHUUYCHMSI U 00J1aCTH IPUMEHEHUS,

— NPUHLUIHAIBHOE YCTPOICTBO MPUOOPOB, UCHIOIB3YEMBIX JIJIsl AaHAIIN3A;

—TpeboBaHMs K 00pa3laM U METOJIMKU IPOOOIOATOTOBKH.

Ymemn:

— 000ocHOBaTh BBIOOP PAaCCMOTPEHHBIX B JAMCLUUIUIMHE METOJOB, HMCXOAs U3 3adad
HCCIICJIOBaHUM;

— IUIAHUPOBATh HKCIEPUMEHTAIbHbIE HCCIEI0BaHUS W TOATrOTAaBIMBATH MHPOOBI K
aHaIu3y;

— IPOBOAUTH MEPBUUHYIO0 00pabOTKY JaHHBIX M aHAJIN3 NOJYyYEHHBIX PE3YNIbTAaTOB;

Braoemu:

— MpPaKTUYECKHUMH HaBbIKaMH pabOThl C HAYYHO-TEXHUYECKOM, CIIPaBOYHOM IUTEpaTypoit
U DJIEKTPOHHO-OMONIMOTEYHBIMH  pecypcamMH,  TOCBSIIEHHBIMH  (PU3MKO-XMMHUYECKUM
MCCJIEJOBAHMSIM CTEKOJ U CTEKJIOKPUCTAINIMYECKIX MaTEpUaoB;

— CHOCOOHOCTBIO U TOTOBHOCTBIO K INPUMEHEHHIO 3KCIEPUMEHTAlIbHBIX METOAMK B
CaMOCTOSITENIbHOW HAayYHO-HCCIIeI0BATENbCKOM EATENbHOCTH B 00JIaCTH MaTepHUajIoB Ha OCHOBE
CTEKJIa.

3 Kpartkoe conep:kanue JMCIHHUIITHHBI

Paszoen 1. Memoowl uccrnedosanus ¢pazoeo2o cocmasa u cmpyKmypbl Mamepuaniog Ha
ocHo6e cmeka

14. Tepmudeckue METOIBI aHATN3A

Tepmuueckuii  u  auddepeHunansHo-TepMudecknii  meroabl  aHanmuza  (TA),
muddepennmansHo-ckanupyomas kanopumerpus (JCK), cHHXpOHHBIH TepMUYECKUIl aHaIH3.
XapakTepucTuka TepMudeckux s¢¢extoB. MHTeprnperanuss W pacmimppoBKa TEPMOTPAMM.
Bnusinue pasnuunbix ¢akrtopoB Ha Bua KpuBbix JATA u JICK. Dranonnsle BemectBa M
TpeboBaHuss k HuM. Jlunmaromerpuueckuii Mmetoi. OOmme cBeneHuss o0 ammaparype s
TepMu4eckoro axanusa. lloaroroBka mpo0 M TexXHMKa MpPOBEAEHUS aHanu30B. [Ipumepsl
MCII0JIb30BaHUs B TEXHOJIOTUH CTEKJIA U CTEKJIOKPUCTAININYECKUX MAaTEPUATIOB.

1.5. KadecTBeHHBIN U KOJTUYECTBEHHBIN peHTreHO(a30BbIN aHATN3

BoO3HUKHOBEHME U NPUPOJA PEHTTEHOBCKUX JIy4ed. XapaKTepUCTUKH PEHTTEHOBCKOIO
n3nydeHus. Judpakius peHTITeHOBCKOTO U3NydeHus. YpaBHeHHe Bynbda-bparra. OcHoBHBIE
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y3JIbl M IPUHLIUI pabOTHl PEHTI€HOBCKOTrO AudpakTomerpa. KauecTBeHHBIN peHTreHo(])a30BbIH
aHanmu3. VneHTuukanus KpUCTANIMYECKUX BEIIECTB METOAOoM mnopolka. OLeHka pa3MepoB
HaHOKpHUCTaOB MeTozoM J[lebas-Ileppepa. MeToapl KOJIMYECTBEHHOTO PEHTI€HO(A30BOTr0O
ananu3a. [logroroBka mpo6 v TeXHMKA NPOBEACHUS aHaNU30B. [IpuMeHeHue npu ucciae10BaHuN
KPUCTAJUIM3aLUU CTEKOI.

1.6. AOGcopOIHOHHAs CIIEKTPOCKOIHUS

OcHoBHbIE 3aKOHBI CBETOIOTJIOILICHHUS. Crioco6b1 IIPEACTABICHUS
criekTpooToOMEeTpUUECKUX BeMurH. [IpudamHbl OTKIIOHEHUH OT 3akoHa byrepa-JlamGepra-bepa.
[ToaroroBka 0Opa3ioB, anmnaparypa u TeXHuKa u3MepeHus B YO u BUIUMOM 001acTsIX CIEKTpa.
IIpuMeHEeHnE ONTUYECKOM CIEKTPOCKONHHU I M3YYEHHUs IPOIYCKaHUS W IOIJIOLIEHUS CBETa
OeCLIBETHBIMU U OKpAIIEHHBIMH MaTepHajlaMy Ha OCHOBE CTEKJIA.

1.7.  KonebatenpHas CHEKTPOCKOHS

Teopernueckne ocHoBbl kosebarenpHOM (MK- m KP-) cnektpockonuu crekon u
KPUCTAJNIMYECKUX CHIIMKAaTOB. Meronuka nposenenus aHanu3oB Ha K- n KP-cnekrpomerpax.
WNurepnperanus cnexkrpoB. lIpumenenne WK wn  KP-cnektpockonuu Uit CTPYKTYPHBIX
MCCJIEOBAHUN CTEKOJI U CTEKIOKPUCTAININYECKUX MaTEpUaJIOB.

1.8.  Onrtuyeckas u 3MEKTPOHHAS MUKPOCKOTIHS

OnTnueckass MUKpocKonus. TeopeTHueckne OCHOBBI ONTHYECKOM MHUKPOCKOIINU.
[TpuHuMn AeWcTBUS ONTUYECKOTO MHUKPOCKONA M €ro XapakTepUCTUKH. (OCHOBHBIE THIIbI
ONTUYECKUX MUKPOCKOIOB U MX ycTpoicTBO. [loaroroska npo6 k ananu3y. OCHOBHbIE METOJUKI
ChEMKHU Ha COBPEMEHHBIX MUKPOCKOIaXx.

OnexTpoHHas MukKpockonusa. Teopetndeckue OCHOBBI MeTofa. (OCHOBHBIE BHJbI
AJNIEKTPOHHBIX MMKPOCKONOB. IIpocBeuMBarOmUi 3IEKTPOHHBIA MHUKPOCKOII: yCTPOMCTBO H
OPUHIUN JAeUCTBUs. PacTpoBblii (CKaHUPYIOMUI) 3JIEKTPOHHBII MHKPOCKOI: YCTPOWCTBO H
npuHuun aeictBus. CKaHUPYIOIIKME 30HI0BbIE MHUKPOCKOIBI: CKaHUPYIOIIME 3JIEMEHThl U
npuniun jgeiicreus. [lonroroBka o6pasnos mis uccienoanus. MHpopmanus, noiaydaemas Ha
PacTpOBBIX U MPOCBEUMBAIOIINX MUKPOCKOIax. MeTo/ bl NCCIeI0BaHMs: IPSMbIE U KOCBEHHBIE.

Pa3neu 2. MeToas! nccieA0BaAaHUA JUCTIEPCHOCTH MOPOIKO00PAa3HBIX MATEPHAJIOB, a
TaKKe MEXaHHYEeCKHUX CBOMCTB CTEKOJI U CUTAJVIOB

2.1 Metozp!l Hccae10BaHUs JUCIIEPCHOCTU ChIPbS U MOPOIIKOOOPA3HbIX MaTepHajoB Ha
OCHOBE CTEKJIa

JlucriepcHble CHUCTEMbl M HX XapaKTepUCTUKU. OCHOBBI aHaln3a IMOPOLIKOOOpPA3HBIX
MaTepuaioB. ['paHyJIOMeTpHUYECKHI COCTaB AMCIEPCHBIX MaTepHajioB KaK Ba)KHbIM (pakTop
peaKLMOHHON CHOCOOHOCTH CBIPBEBBIX MaTepUasoB. MeTtobl OIpeeIIeHUs
IPaHYJIOMETPUYECKOTO  COCTaBa  IOPOIIKOOOpPA3HbIX  MaTepHajOB: CHUTOBOM  aHaJM3;
CEIMMEHTAlMOHHBIA aHAJIN3; JIA3€PHBIA JUCIEPCUOHHBIM aHaIu3. TeOpeTHYECKHE OCHOBBI
meTo10B. [lonroroBka mpod U TeXHUKA MPOBEICHHS aHATN30B. DYHKIIUH pacipeesIeH s YacTUI]
0 pa3Mepam U ux rpaguueckoe npecTaBIeHuE.

Mertoabl onpeeneHus yAeIbHON MOBEPXHOCTH MOPOIIKOOOPA3HBIX MAaTEPUATIOB: METOA
BO3IyXOIPOHUIIAEMOCTH; METOJ] HU3KOTeMIepaTrypHol ajcopoumu azora. CyTh METOJIOB,
anmaparypHoe opopmieHre, 00paboTKa pe3yabTaToB.

2.2. Metoapl WCCIEIOBaHUS TOPOBOM CTPYKTYpPHI MOPHUCTBIX CTEKOJI M CHEUYCHHBIX
CUTAJIJIOB

XapakTepucTuka KalWuIIpHO-OpUcThIX Ten. Kiaccudukanus mnop B MOPUCTHIX
MatepHaiax. B3auMocBsa3b MeX 1y KalWIIISIPHO-TIOPUCTOM CTPYKTYPOI MaTepualia u ero pu3uKo-
TEXHUYECKUMHU CBOICTBAMH.

Knaccudukanus MeTo10B onpeeneHus opoBoi CTPYKTypbl MaTepuanoB. Onpenenenue
OTKPBITON TOPUCTOCTH METOJOM HaChIIIEHUsI. PacueTr 3aKkpbITON TOPUCTOCTH.

2.3 Metopl onpeseieHns MPOYHOCTHBIX XapaKTepUCTUK M CTaTHCTUYeCKas oOpaboTka
pe3yJIbTaTOB U3MEPEHUI
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OO0mue cBeeHNs 0 MEXaHUYECKUX M YIPYTHX CBOHCTBAX CTEKOJ U CUTAILIOB. DaKTOPHI,
BIUSIOUIME Ha MPOYHOCTHBIC MOKa3aTenu. MeTolbl ONpeNesieHrs NPEeaesioB MPOYHOCTH IMPHU
CXKaTUH, pacTsHKeHuH, u3rube. MuUKpoTBepAOCTh U MeTOAbl ee ompeneneHus. lloaroroska
o0pa31oB U mnpoBeaeHUe ucnbiTanuid. Mcnonszyemoe oOopynoBanue um ocHactka. OOpaboTka
MOJTyYEHHBIX pe3ynbTaToB. CTaTUCTHYECKass 00paboTKa pe3yabTaTOB U3MEPEHUH.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TMCUMILTHHBI
Buna yueOHoii padoTnl Axan, | Acip.
3E
4. 4.

O01mas Tpy10eMKOCTb 1N CHUIITTHHBI 4 144 108
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
B TOM YHcJe B (hpopMe MPAKTHYECKOH MOATOTOBKHI 0,89 32 24
Jlexun 0,44 16 12
JlaGopaTtopHsie padoTs (JIP) 0,89 32 24
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKH 0,89 32 24
CamocrosiTesbHasi padoTa 2,67 96 72
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

2,67
CamocTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 95,6 71,7
Bujx HTOroBOro KOHTpOJIS: 3adeT ¢ OLEHKOM

AHHOTANUs pado4yei MPOrpaMMbl JUCHUILIIMHBI
«XHUMHYeCKas] TEXHOJIOTUS BSLKYIIUX MATEPHAJIOB)

1 Heap aucuMmiauHbl — QopMupoBaHHE Yy OOYYArONIUXCS CHUCTEMHBIX 3HAHUH U
KOMIETEHIIM B OOJIACTH TEXHOJIOTMH BSIKYIIMX MaTepUaNoOB, HEOOXOIUMBIX B UX OymyIiei
poeCCUOHAIBHON JESTEIHHOCTH.

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

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH MX JOCTHXKCHHUS:

ITK-1.1; TTIK-1.2; TIK-1.3; TIK-5.1; TIK-5.2; TIK-5.3.

3namy:

— TEOPETUYECKHE OCHOBBI U CIHOCOOBI OCYIIECTBJICHUS TEXHOJIOTMUECKUX IPOIECCOB
MOJTyYEHUs] OCHOBHBIX BUOB BSDKYIIIUX MAaT€pPUAIIOB;

— MPUHITUIBI TOCTPOCHUS TEXHOJIOTUYECKUX CXEM MPOU3BOICTBA BKYIIUX MaTEPHAIIOB;

— OCHOBHBIE TPEOOBAaHUS CTAaHAAPTOB HA CHIPHEBBIC MATEPHAIIBI U TOTOBYIO MPOTYKITHIO;

— OCHOBBI OXpaHBl OKpYKAalIed Cpeabl TMpud OpraHU3alMd ©  YIPaBICHUU
MIPOU3BOJICTBAMH BSIKYIIMX MaTepUasoB;

Ymems:

— 000CHOBaTh BBHIOOp crmoOcoOa MPOM3BOJCTBA MOPTIAHAIIEMEHTA C YYETOM CBOMCTB H
paIroHaIbHOTO UCTIONB30BAHUS IIPUPOTHBIX CHIPHEBBIX MATEPHANIOB, TOTUIMBA, DJIEKTPOIHEPTUH,
a TaKk)Ke ¢ MaKCHMaJIBHO BO3MOKHBIM HCITOJIb30BAHUEM BTOPHUYHBIX PECYPCOB;

— yCTaHaBIMBaTh TPEOOBAaHMS K TEXHOJIOTHYECKHMM TMPOIECCaM C I CHUIKEHUS
MaTepUaIOEMKOCTH, SHEPTOEMKOCTH U CO3/IaHUS MaJIOOTXOIHBIX TEXHOJIOTHH;

— OCYIIECTBJISITh TEXHOJIOTMYECKUU TPOLECC B COOTBETCTBHM C PETJaMEHTOM H
WCITOJIH30BaTh TEXHUUECKHE CPEACTBA JIJIST H3MEPEHHUS OCHOBHBIX MMAPAMETPOB TEXHOJIOTHIECKOTO
mpoliiecca, CBOMCTB ChIPbs U IPOIYKIUU;

Braoemy:

— METOJaMU TIPOBEACHMSI CTAaHAAPTHBIX MCIBITAHUM 1O OMpeIeNieHUuI0  (U3HKO-
XUMHUYECKHX U PU3NIECKUX CBONCTB BSKYIIMX MaTEPUAJIOB;
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— METOJaMU M CpPEICTBAMHU TEOPETHYECKOT0 M SKCHEPUMEHTAIBHOIO HCCIEI0BAHMS
IIPOLIECCOB CHHTE3a, U3YYCHMS CBOMCTB BXKYILMX MaTE€pPUAIIOB.

3 Kpartkoe coaep:xaHue JUCHUILUIAHBI

Pa3zjnen 1. OCHOBBI T€XHOJIOTUM BSIAKYIIHX MATEPHATI0B

1.1. Hcropus npousBoJCTBa U KiIaccu(UKAIM BSOKYIIMX MaTepUaioB

Hctopust U TEepCHEKTUBBI Pa3BUTHUS XUMHHM W TEXHOJIOTHH BSDKYIIUX MAaTEpUAIOB.
TepMuHOIIOTHST B XMMHHM M TEXHOJIOTMM BSDKYIIMX MarepuanoB.TepMUHONOrUS B XUMUU H
TEXHOJIOTUH BSDKYIIMX MaTtepHraioB. Kinaccupukaius BSOKYIUX MaTepHalioB.

1.2. XuMUKO-MHUHEPATIOTUYECKUI COCTAB MOPTIAHALEMEHTHOIO KIIMHKEPA.

BemecTBeHHbI  cOCTaB  MOpPTIAHAUEMEHTA. XHWMUKO-MUHEPAJOTHUYECKUM  COCTaB
NOPTIAAHAUEMEHTHOTO  KIMHKEepa. MOAyJIbHbIE  XapaKTEPUCTHUKUA  MOPTIAHALEMEHTHOTO
KJIIMHKEpa. PoJb BTOPOCTENEHHBIX KOMIIOHEHTOB. PaBHOBECHBIN MUHEPATOTMYECKHII COCTaB
MOPTIAHAUEMEHTHOIO  KJIMHKepa. PacueT paBHOBECHOIO MHHEPAJIOIMYECKOTrO COCTaBa.
HepaBHoBecHble MuHEpasbl B KIuHKepe. TBepabie pacTBophl. IIpenenbHble COCTaBbl TBEPABIX
pactBopoB. [Tonumopduszm,aepexkTHOCTh U OJIOYHOCTH KPUCTAIIIOB KIIMHKEPHBIX MUHEPAJIOB.

1.3 CeipbeBble MaTepHualbl 1Sl IPOM3BOCTBA TOPTIAH/ILIEMEHTA.

W3BecTHSIKOBBIE U QIIOMOCUJIMKATHBIE  TMOPOJIbI, KOPPEKTHUPYIOIIHE JIO0aBKU.
XUMHUYECKUH U MHUHEPATOTUYECKU COCTaB MaTepualioB. TeXHWYEeCKHe TPeOOBaHUS K COCTaBY
OTZIENIbHBIX CBHIPbEBBIX KOMIIOHEHTOB. [IpumMecu B chipbe. Dusnueckue CBOICTBA: TBEPIOCTD,
BIIQ&KHOCTh M JIPYrMe€ TEXHOJOTMYECKHE XapaKTEPUCTUKHU. VCIonb30BaHNE NPOMBINUICHHBIX U
OBITOBBIX OTXOJOB B KayecTBE ChIpbeBbIX MarepuanoB. [llmakm, wuX XUMHUYECKUH,
MUHEpAJIOTMYECKUA  COCTaB, CTPYKTypa. XHMHMYECKUH M MHUHEPAIOTMYECKHMH  COCTaB
He(eIMHOBOTO IIJJaMa, €r0 OCHOBHBIE CBOMCTBA KaK CHIPHEBOTO KOMIIOHEHTA. 30JIbI B KAUECTBE
CBIPHEBOTO KOMIIOHEHTa, OCHOBHBIE TpPEOOBAaHMSA K XMMHUYECKOMY COCTaBy U (PU3NYECKUM
cBoiictBaM. CoCTaB M CBOWCTBAa XKEJIE30COAEP)KAIUX MAaTEepHANIOB: IMHPUTHBIE OrapKwy,
KOJIOIIHUKOBAs IbUIb, JKEJE3HBIC PYIbl, OTXOAbI PA3JIMYHBIX OTPACIE€H NPOMBIIUIEHHOCTH.
KpeMmHe3eMucTele M TIIMHO3EMHUCTBIE KOPPEKTHPYIOUIME KOMIIOHEHTHl. KaranuTuyeckue Hu
MoU(ULIMpYIONIE KOMIIOHEHTHI: TUIABUKOBBIN LINAT, KPEMHE(TOPUCTBIM HATPHM, XJIOPUCTHII
Kanpuuii. ['uncoconepxkamue marepuansl. Vcronap30BaHWE THUIICOCOAEPXKALIMX OTXOIOB IIPHU
IIPOU3BOJICTBE LIEMEHTA.

1.4 IlpuHuMNuaabHbIE TEXHOJOTMYECKHUE CXEMbl MPOM3BOJACTBA MOPTJIAHILIEMEHTA.
Mokpblil, CyX0i, MOTYCYyXOH U MOJYMOKPBII CLIOCOOBI MTPON3BOJICTBA, TEXHUKO-3KOHOMHUYECKHE
[IPEUMYILECTBA KaXI0r0 U3 HUX.

Pazneu 2. ®duzuko-xuMnuyeckne ¥ TEXHOJIOTHYECKHe MTPoLecChl IIPOU3BOACTBA
MOPTJIAHALEMEHTA

2.1. IToaroToBKa ChIPBEBBIX CMECEN JUIsl MPOU3BOJICTBA BSKYIIIUX MAaTEPHAIIOB

IIporiecchl MOATOTOBKH ChIpbeBOM cMecH. JloObl4a CBHIPHEBBIX MaTEpHANIOB, CIIOCOOBI
TPAaHCIOPTUPOBKH CHIPBS HAa 3aBOJI, HOPMa 3al1acoB ChIPbSl HA IPEANIPUATHH.

HpoGnenue maTtepuanoB. BeiOOp ApOOMIBHBIX arperatoB B 3aBHCHMOCTH OT CBOWCTB
CBIPBS, CTAIUHHOCTD JPOOJIEHUS, CYIIKa MaTepHAIIOB.

W3menbuenne marepuainos. Iyt nateHcuduKanuy nomosna celpbeBbix cmeceid. [Tomorn B
CYXOM M MOKpPOM COCTOSSHMU. COBMECTHBIA MOMOJ W CyIIKa ChIpbid. ONTUMH3ALMSA TpoIecca
TOHKOTO M3MeENbUeHUsl MarepuanoB. OLEeHKa cTeneHu H3MenpueHus. ['paHynomeTpudecKuil
COCTaB CBIPbEBOM CMECH U €0 CBSI3b C 3aTpaTaMH SHEPTHH HA IIOMOJI.

ColppeBOl 1IIaM Kak JucrepcHas cucteMa. Poiib TIUMHBI U M3BECTHSAKA B CO3JaHUU
CTPYKTYpHI IJIamMa. BakHelmme CTPyKTYpHO-MEXaHHMYECKHE CBOMCTBa IIJIaMa: BIIAKHOCTb,
TEKy4eCTb. BiysiHue pUpoIbI CHIPHEBBIX KOMIIOHEHTOB U UX AUCIIEPCHOCTH HAa CBOMCTBA IIJIaMa.
[TyTu cHMXKEeHMSI BIIaXXHOCTH IIJIamMa, (PUIbTpalus nuiaMa.

Pazmep u popma gacTuil B Cyxux MOPOLIKOOOPA3HBIX CHIPbEBBIX cMecsax. OTHOPOTHOCTh
cocTtaBa U (PU3NYECKONW CTPYKTYphl MOPOIIKOB. TeKkyuecTb U SBJICHHE ayTOre3MUB MOPOIIKAX.
ArpervpoBaHue U CIIEKMBAEMOCTh TOPOIIKOOOPa3HBIX CHIPHEBBIX CMECEH.
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KoppektupoBanue u romMoreHM3alnusi ChIpb€BOIO IlIJJaMa U CYXHMX CBIPHEBBIX CMECEH.
MeTopl HenPEepPHIBHOIO aHAJIM3a COCTAaBa ChIPbsI 11 KOPPEKTUPOBAHUS CBIPBEBBIX CMECEH.

2.2 ®U3HUKO-XUMHUECKHUE MPOLECCHI MPH 00KUTe MOPTIAHIEMEHTHOTO KIMHKepa

IIponiecchl oOkura MNOPTIAHILUEMEHTHOIO KIMHKEpa. TepMudeckue IpeBpallieHus
OTJIEJIbHBIX CHIPHEBBIX KOMIIOHEHTOB IIPU HArpeBaHUM. MeXaHU3M U KMHETHKA IPOLIECCOB CYILKH,
JETHpaTalyuy, IACCOLMAanMU. Peakuum B TBEpAOM COCTOSIHMM, MEXaHU3M M KUHETHKA
TBepAoda3oBbix peakuuii. [locienoBarensHocTh 00pasoBanus ¢a3 B cucremax CaO — SiOz, CaO
—Al>03, Ca0 — Fe 03, CaO — SiO, — Al;03 — Fe;03. O6pazoBanue MPOMEKYTOUHBIX COSTUHEHUH.
BnusHue KaTanuTHYECKUX, MOAUMDUIMPYIOIIUX NpUMeceid, ra3oBod (a3sl Ha MPOLECCHI
TBepaodaszoBoro cnekanus. [Iponeccsl ¢ yuactueMm kuakoi ¢a3zpl. DBTEKTUUECKHE PACIIABBL.
CrpyKTypa U CBOWMCTBAa KJIMHKEPHBIX pacilaBoB. MeXaHN3M M KMHETHKA PEAKLUil C yJyacTHEM
KJIMHKEPHBIX pacIlaBoB. BiusHue KaTaaUTUYECKMX W MOJU(PHUUMPYIOUIMX IpUMeced Ha
IPOIECChl  KIIMHKEPOOOPa30BaHUs C YydacTHeM SKUAKOW (azbl. MexanusMm 00Opa3oBaHUsS
KJIMHKEpHBIX rpanyi. [locienoBaTenbHOCTh KpUCTAIM3AMK (a3 Mpu OXJIaXKICHUN KIMHKEpa.
Ponb cxopocty oxnaxkaeHus B (QOPMHPOBAHUM KOHEYHOTO MHUHEPATOTMYECKOTO COCTaBa.
CrpyKkTypa HOPTIAHALEMEHTHOIO KIMHKEpa, KPUCTAJUIM3aLUs OCHOBHBIX KJIMHKEpHBIX (a3.
BnusiHue TexHonornueckux pakTopoB Ha PEAKIIMOHHYIO CLIOCOOHOCTH CHIPbEBBIX CMECEH.

2.3 TexHousiorusi 00XKUIa NOPTIAHALEMEHTHOTO KIIMHKEpa

OcobeHHOCTH  OOKMra TMOPTJIAHALIEMEHTHOTO KIMHKEpa B Tedax pPa3IMYHOM
KOHCTpyKUMHU. TexHosornueckue 30HBI Bpawmaromeiics neud. [loaroroBka u coxuraHue
TEXHOJIOTUYECKOTO TOIUIMBA. lCrmonb30BaHUE TOIIIMBOCOJEPKAIUX OTXOJO0B TPU OOXKHUTE
KJIMHKepa. PyTepoBOYHBIE MaTEpUaIIbl KIMHKEPOOOKUraTeIbHbIX Neueil. OOpazoBaHue 0OMa3Ku
U KoJjel Bo Bpamaromeilica neuud. Kpyroo6opor martepuana B neuu. [lbuieBbiHOC M3 1meueid,
CHoCcOOBl YTUIIM3ALUN YIOBICHHOM MBUIH.

2.4 TexHonorus nomoJa nopTiaaHALEeMEHTa

IIpoueccel moMosa MOPTVIAHALEMEHTHOIO KIMHKEPAa M IOJYYEHUS MOPTJIAHALUEMEHTA.
BnusiHne MUKpOCTPYKTYpBI Ha pa3MajibiBAEMOCTh KIIMHKEPOB. Pacxo1 sHepruu npu u3mesbueHun
nemenTa. I1yTu cHikeHus sHepro3aTpaT Ha U3MellbUeHne IeMeHTOB. IHTeHcHpuKkaTopbl moMosa
nemeHTa. OnTuMu3anus rpaHyJIOMETPUYECKOr0 COCTaBa LIEMEHTOB.

2.5 Dxonoruyeckue npodeMsl PONU3BOICTBA MOPTIAH/IIEMEHTA.

[ToBpiieHNE 3HEProdPGEKTUBHOCTH IPOU3BOJCTBA IIEMEHTAa. BbIOpOCH BpeaHBIX
BEIIIECTB B OKPYXKAIOIYIO Cpely PH MPOU3BOICTBE LIEMEHTA U METO/Ibl OOPHOBI ¢ HUMH.

Paznen 3. 'maparanusi, TBepeHHe U CBOIICTBA MOPTJIAHALIEMEHTA

3.1 ®u3uKOo-XUMHUYECKHE TPOLIECCH THAPATALlMK U TBEPAEHUS NOPTIIaHLIEMEHTA

XUMUYECKHE PEAKIUM THUIpAaTallud MHHEPAJIOB MMOPTIAHALEMEHTHOIO KIMHKEpA.
['unparanus amOMHUHATOB U alOMO(QEpPUTOB KalblMs B MPHUCYTCTBUHM ABYBOJHOIO THIICA.
CkopocTh ruapaTaniui MHHEpanoB. MexaHu3m mnporecca ruaparanuu, teopun Jlelllatense,
Muxasnuca, COBpeMEHHble TEOpUM THApaTalMi MopTiaHauneMenTa. KuHeTuka mpornecca
rUApaTaliii ajauTa W JOpyrux MuHepanos. [Ipupoaa MHIYKIIMOHHOrO Iepuoja Ipolecca
rujpaTanuyi. BiusHue TeMmmepartypbl Ha CKOPOCTh Ipoliecca THUApaTalvd. 3aMeJIUTeNd U
YCKOpHUTENIM Tpolecca THIpaTaluy MopmiaHaneMeHTa. Kpucrammuzanuss TruapaTHbIX ¢as.
XUMHUYECKUHN COCTaB XHUAKOH (Da3bl IpH TUApATAIIMN U TBEPACHUH MMOPTIIAHIIIEMEeHTa. MeXaHu3M
00pa30BaHus U POCTa 3apoAbliIel rHIpaTHBIX (a3. BnusHue pa3nuuHbix (HakTopoB Ha CTPYKTYPY
u Mopdororuto ruapaTHsix (a3. IlepBuuHble U BTOpUUYHBbIE TUApaTHbIE ¢a3zbl. CTpykTypa H
cocTaB 00pa3yroIUXcs KPUCTAIIOTHAPATOB.

3.2 TBepaeHue NOPTIIAHALIEMEHTA

CxBaTplBaHME M TBEPJAEHUE LIEMEHTHOro pacTtBopa. Ponb rumca kak peryiastopa
CXBaTbIBaHUs LEeMEHTA. B3auMoIeNCTBHE pa3IMYHBIX KPHUCTAUIOTHIPATOB APYr C APYTOM:
aare3usi, KOre3us, KpUCTaJuIMdeckue cpocTku. OOpazoBaHHE KPUCTAUIMYECKOTO H
TeJIEKPUCTAININYECKOr0 KapKaca B IEMEHTHOM KaMHe. ApMHPYIOIIast pOJIb KPYITHBIX KPUCTAJUIOB.
OObemMHbBIE U3MEHEHUS TIPH TBEPICHUH LIEMEHTOB, KOHTPAKLIHSI.
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CuHTe3 NPOYHOCTH LIEMEHTHOTO KaMHsl. KuHeTHka TBepIeHus LIEMEHTA, BIUSHUE Ha HEE
XUMHUKO-MHHEPAJIOTMYECKOT0, BEUIECTBEHHOI'O COCTaBa, JUCIEPCHOCTH LIEMEHTa, YCIOBUI
TBepaeHus. CTPYKTypa 3aTBEpIEBIIET0 IEMEHTHOTO KaMHs. Teopust Mukpoberona. @opmbl CBA3U
BOJbl B IIEMEHTHOM KaMHE, CTPYKTypa mop. TpaHCHOpTHBIE SBIEHUS B IIEMEHTHOM KaMHE.
MeTto1b1 Hccae10BaHUSI MUKPOCTPYKTYPbI LIEMEHTHOT'O KaMHSI.

3.3 Koppo3us nopTianaieMenTa

Koppo3uss ¥ 10AroBeYHOCTh IIEMEHTHOTO KamHs. BuIbl M MeXaHU3Mbl KOPpPO3HUU.
ABTOKOppO3US IIEMEHTOB. Mepbl 00pbOBI ¢ KOPPO3HUE LIEMEHTOB.

3.4 CTpouTesIbHO-TEXHUUECKHE CBOICTBA MOPTIAHALIEMEHTA

AKTHBHOCTh, MapKa M KJAcC MPOYHOCTH ILieMeHTa. [lIoTHocTh M oObeMHas Macca
1eMeHTa. TOHKOCTh momosa. BomomorpeOHOCTh, HOpMaibHAs TYCTOTa, BOJIOYAEPKHBAIOLIAS
CIOCOOHOCTh, BOAOOT/ENCHHE IIeMEHTOB. CXBaThIBaHUE, PABHOMEPHOCTh M3MEHEHHs o0bema
[IEMEHTHOTO TecTa. TerIoBbIIeNeHre TP TBEPJCHUN IIEMEHTOB. BinsiHue pa3nuaHbix (pakTopoB
Ha MPOYHOCTH LIEMEHTHOTO KaMHSI.

4 O0beM yueOHOH THCHHMILINHBI

. O0bem 1M CUMIIIMHBI
Buj yueOHoii padoThI
3E Akana. 4. | AcTp.u.
O01as TpyA10eMKOCTb 1Y CIUNITHHBI 8 288 216
KonrakTHasi padoTa — ayJuTOPHBIE 3aHATHSI: 2,67 96 72
B TOM 4YHcCJe B (hpopMe MPAKTHYECKOH MOATOTOBKH 0,89 32 24
Jlexuun 0,89 32 24
[Tpaktnueckue 3anstus (113) 0,89 32 24
JlabopaTtopusie padoTs (JIP) 0,89 32 24
B TOM 4ucIe B popMe MPAKTHUECKONW OTOTOBKU 4,33 156 117
CamocTOsITeTbHOE U3YUCHHE Pa3/IeTIOB AUCITUTLIMHBI 4,33 156 117
Bua konTposs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroToBKa K K3aMeHY. 35,6 26,7
Bu HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«XuMn4yeckasi TEXHOJIOTUSI KEPAMHUKHI

1 Heab JMCHUIUIMHBI — IpUOOpEeTEeHHE 0OYUYaAIOIIMMUCS 3HAHUH OCHOBHBIX MPOIECCOB
KEpaMHYECKNX IPOU3BOJICTB, TEXHOJOIMI OCHOBHBIX BHJIOB KEPAMMYECKUX M3JEIUI
(TEeXHUYECKOM KepaMUKH, OTHEYINOPOB, CTPOUTENBHOM M XO3SMCTBEHHOM KEpPaMUKH) M HX
(GU3UKO-XMMHUYECKUX  CBOMCTB  (CTPYKTYpHBIX, = MEXaHHUYECKHX, TEPMOMEXAHUYECKHUX,
TETIOPU3NUECKUX, HEKTPOPUZNIECKUX, MATHUTHBIX, ONITHYECKUX U JIP.).

2 B pe3yjabTaTe H3y4YeHUs1 AUCHMIIMHBI 00y4ar0MiiCs JOJIKEH:

Obnadamye cleayOMUMI KOMIIETCHIIUAMHU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:

[K-1.1, IK-1.2, TIK-1.3, TIK-5.1, TTIK-5.2, TTIK-5.3.

3nams:

- TEXHOJIOTHYECKHE MTPOLIECCHI TIOJYYEHHS] OCHOBHBIX BUJOB KEPAMUKH U OTHEYIIOPOB;

- METOJBl TEOPETUYECKOI0 IIPOECKTUPOBAHMS U HKCIIEPUMEHTAIBHOIO HCCIENOBaHUS
CTPYKTYPBI U CBOMCTB OCHOBHBIX BUJI0B KEPAMUKHU U OTHEYIIOPOB;

- OCHOBHBIE TpeOOBaHMS CTAHIAPTOB Ha CHIPbEBbIE MAaTEPHAIIBI U TOTOBYIO MPOIYKILHUIO;

- OCHOBBI OXpaHbl TPY/Aa, TEXHUKH O€30IIaCHOCTHU, IPOTHBOIIOKAPHOM 0€30MaCHOCTH U
3aIUTHl OKPYKAOLIEH Cpebl IPU OpraHU3allMyd U YIPaBICHUU NPOU3BOJACTBAMHU KEPaMUKHU U
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OTHEYIIOPOB.

Ymems:

- TPUMEHATh TEOPETUYECKHE 3HAHUS IO XHMHUU M TEXHOJOTHH KEPaMUYECKHX H
OTHEYIIOPHBIX MaTepUaJoB B KYpCOBOM U JUIUIOMHOM IPOEKTUPOBAaHMM, a TaKXKe IpH
POXOXKJICHUN TPOU3BOJCTBEHHON MPAKTUKH;

- yCTaHaBJIMBaTh TPEOOBaHMsS K TEXHOJIOTMYECKHUM IpOLEcCaM C IEJbI0 CHHKEHMS
MaTEepUaIOEMKOCTH, SHEPTOEMKOCTH U CO3AaHUS MAJTOOTXOAHBIX TEXHOJIOTHH;

- ONpEAENATh CBOMCTBA PAa3IMUHBIX BHIOB KEPAMHUECKUX MaTepHAJIOB;

- IPOBOJUTH AHAJIN3 HAyYHO-TEXHUUYECKOH JINTEPATYPHI.

Braoemy:

- 3HAaHUSIMH O B3aUMOCBSI3U COCTaBa, CTPYKTYPHI, CBOICTB M TEXHOJIOTHH OCHOBHBIX BHJIOB
KEpaMHUYECKUX MAaTEPUaIOB;

- 3HAHUSAMHU O TEXHOJIOTUYECKOM IIPOLIECCE TPOU3BOJICTBA KEPAMUYECKUX MAaTEPUAIOB KaKk
€/IMHOM LIeN0YKe MOCIe0BaTEeIbHbIX B3aMMOCBSI3aHHBIX CTa/INH;

- METOJAMM OPraHU3alld U OCYIIECTBJIECHUS KOHTPOJSI CBOWCTB IOTOBOWM NPOIYKIUH,
crioco0amu MOKMCKA U aHaJM3a Hay4YHO-TEXHUYECKOM JTUTepaTyphl.

3 Kpartkoe conep:kanue JMCHHUIITHHbI

Pa3nen 1. Beenenue

Kparkue cBeneHHss MO HUCTOPHHM KEPAaMHKH, COBPEMEHHBIH YpPOBEHb M IEPCIIEKTHUBHI
pa3BUTHSL.

OO0o001eHHass cXeMa TEXHOJOTMYEeCKOro Ipolecca IPOU3BOJACTBA KEPaMUKH U
OTHEYIIOPOB U XapaKTePUCTUKA OCHOBHBIX IEPEIEIIOB.

OCHOBHBIE XapaKTEPUCTHKH, MCIIOIb3yEMbIE JIJIsl ONMCAaHMUS YIAaKOBKH TBEpAOH (a3bl U
COOTHOILIEHUS MEX/1y TBEPIOH, *KUJIKOM 1 ra3000pa3Hoil (pazamu.

OCHOBHBIE THITBI CTPYKTYp KepaMHUECKUX MaTepuayioB. [ImoTHOCHeKmascs Kepamuka,
KepaMUKa 3E€pHHCTOrO CTPOEHHUsS, T[OpUCTas MpOHHUIAeMas KepaMuKa, KepaMHuKa U3
YIbTPaJAUCIIEPCHBIX MTOPOIIKOB.

Paznen 2. Ilponecchl TEXHOIOTHH KEPAMUKH.

2.1 3menbueHne 1 3¢pHOBOM COCTaB MOPOLIKOB.

B3auMocCBsI3b CTPYKTYpBl KepaMMUYECKHMX MAaTEpUaloB C TUCIEPCHOCTBIO HCXOJHBIX
MOPOILIKOB. MeTo/bl MpeACTaBICHUS U XapaKTEpPUCTUKH 3€pHOBOro coctaBa. Kinaccudukanusa u
XapakTEepUCTHKa METO/OB JAMCIEPrupoBaHMsA. MeXaHU3Mbl JUCIIEPTUPOBaHMs. ATrperarsl,
UCIOJIb3YEMbIE JJI U3MENbYEHUS], U 00JIacTU UX PUMEHEHHUSI.

Tonkuit nomos. OCHOBHBIE CIIOCOOBI TOHKOT'O ITOMOJIa. MeTOo/1bl 3aIUThl H3METbUaeMbIX
MaTepHaloB OT 3arpsI3HEHUS.

Oco0eHHOCTH U3MENbYEHHUS IIACTUYHBIX MaTepHAIIOB.

Paznenenne mopomkoB 1o KpynHocTH. [lombGop 3epHOBOro cocrtaBa IOPOIIKOB.
XapakTepuCcTUKa YIMAaKOBKA MOHO- H  TMOJU(PAKIHOHHBIX MOpPOMKOB. [IpepeiBHBIE W
HENpEepPbIBHBIE 36PHOBBIE COCTABBI.

2.2. CMemMBaHue ¥ IOArOTOBKA Macc.

TpeGoBanust K OJHOPOJHOCTH Macc, CIOCOOBI €€ OIEHKH. THUIOBBIE CXEMBI
IPUTOTOBICHUSI (OPMOBOYHBIX Macc JJs IOJNYyCYXOro IPEecCOBaHHUs, IUIACTUYECKOTO
(dbopmMoBaHus, HUIMKEPHOTO JUThs. CTpoeHne (POpMOBOUHBIX Macc.

BpemeHHbIe TEXHOJIOTHYECKHE CBA3KH H X POJIb IIPH (POPMOBAHUH M CYIIIKE, KOMIIOHEHTHI
CBSI30K, TPEOOBAaHHUS K CBS3KAM.

2.3. Metonsl hopmoBanus mosrydadpukara.

[Tonmycyxoe mpeccoBanue. CymHocTh MeToaa. Kiaccudukamus crmoco0oB mpeccoBaHus
110 HANpaBJICHUIO YCWINH, CKOPOCTH U PEXUMY HarpyxeHus. DeHOMEHOIOrn4ecKkoe OnucaHue
OJTHOOCHOTO TPECCOBAHMS B XKeCTKOM marpuue. [loBenenue TBepaoil, ®KHUIKOH U ra3000pa3HOi
¢a3 mnpu mpeccoBaHuu. BrusHMe naBIeHHMS M BPEMEHU IPECCOBaHMs Ha IUIOTHOCTb
nonypabpukara. B3auMOCBsA3b YIIIOTHAEMOCTH M IUIOTHOCTH NoiydadpukaTa C JaBICHUEM
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IIPECCOBAHUS M COJEpPKAHUEM CBS3KU. [lOHATHS KpUTHYECKMX BIAXKHOCTH, IUIOTHOCTH U
nasiieHus. Pacnpenenenue qaBieHus U IVIOTHOCTH MO BBICOTE 3aroTOBKU. CIIOCOOBI MOBBIIIEHUS
PaBHOIUIOTHOCTU. J[BYCTOPOHHEE M CTYIEHYATOE OJHOOCHOE IIPECCOBAaHUE, IIPECCOBAHUE B
«IUTaBaOIUX» Gopmax.

N3ocratnueckoe MpeccoBaHUE U €r0 BApUAHTHI.

I'mppoauHamMuyeckoe, dJIEKTPOruApOINHAMUYECKOE U B3PBIBHOE IIPECCOBAHME.

Bubpammonnoe ¢opmoBanue. Bapuantel merona. BnusHue OCHOBHBIX (PAKTOpPOB Ha
MJIOTHOCTH TONTyhabpuKara.

[Tnactrueckoe popMOBaHUE U €r0 BapHaHTHL. JedopManoHHbIE CBOWCTBA TIACTHYHBIX
mMacc. Meroapl OLEHKHM IUIACTMYHOCTH. BiusHMEe OCHOBHBIX (akTOpOB (conxepKaHMs
JTUCTICPCUOHHON Cpebl, JUCTICPCHOCTH TBEPJOi (hasbl, Ta30BBIX BKIIOUEHUI) Ha CBOHCTBA
IUTACTUYHBIX MACC.

dopmoBaHHE 3aroTOBOK BblAaBIuBaHHEeM. (OcOOCHHOCTH JegopManuu MacChl B
IIHEKOBBIX U MTOPLIHEBBIX Ipeccax.

dopmoBanre MeToqOoM packatku. OCHOBHBIE (AKTOPHI, ONPECISIONINE MPOTEKAHUE
nporecca. @opmbl 17151 U3TOTOBJICHUS U3AEIUHA U PEAbABIsIEMbIE K HUM TpeOOBaHMSL.

Meto1 1onpeECCOBKHU.

dopmMoBaHHE METOAOM OOTOUKH.

JIutbe Kepammuecknx nuMKepoB. Kiaccupukamuss MeTomoB nuThs. TpeGoBaHUS K
JUTHEBBIM cycneH3usM. JluTee u3 BojHBIX cycneH3uil. CriocoObl peryiaMpoBaHHs CBOMCTB
nutiKepa u noinydadpukara. MaTeHCHpUKALINS JTUTHSI.

JIutbe nonydadpukara u3 HEBOJHBIX cycneH3uil. [Inenounoe nuthe.

JIutbe U3 TEPMOIIACTUYHBIX HUIMKEPOB. OCHOBHBIE OCOOCHHOCTH M BapHUaHThl METO/A.
Crioco0b! perynupoBaHusl CBOMCTB IIIHKepa. OCHOBHBIE OCOOEHHOCTH YAAJCHHsS BPEMEHHOM
TEXHOJIOTMYECKOU CBSI3KH.

2.4. Cymika kepaMuyeckoro noiygpadpukara.

VY nanenue BpeMeHHON TEXHOJOTUYECKON CBSI3KM KaK MPOIECC BHYTPEHHETO M BHEIITHETO
MaccooOMeHa. YcaJouHble SIBJIEHUS B INpolecce CYIIKU. MakcuMaiabHO AOMYCTHUMAas CKOPOCTb
CyIIKA. MeToabl OIEHKM CYIIMJIBHBIX CBOWCTB mnonydadpukara U UINTEIbHOCTH CYILKH.
OCHOBHBIE METO/IbI CYIIKH KEpaMUYECKOro norydadbpukaTa u criocoobl ee HHTEHCU(UKALTUH.

2.5. O0xur kepaMu4eckoro nonygadpukara.

OcCHOBHBIE POLIECCHI, TPOUCXOAAIIHE TIPpU 00xure. MI3meHeHnue cBoiicTB noygpadbpukaTta
B 0o0xwure. CriekaHue Kak OCHOBHOMW IMPOLECC, MPOUCXOIALIMM npu o0xure. OCHOBHbBIE CTaIuU
cnekanus. CriocoObl OIIEHKH U XapaKTePUCTUKU CIIEKAHUS.

TeepnodazoBoe cniekanue. Bnusaue ocHOBHBIX (pakTopoB. CIOCOOBI MHTEHCU(PHUKAIIHH.

PeaknmoHHoOe criekaHmue.

XKunkogaznoe criekanue. OCHOBHbIE CTAAMHU Tpoliecca. BiansHue 0CHOBHBIX (PAaKTOPOB U
cnoco6b! nHTeHcupuKkanuu. XKuakodasHoe criekaHre Mpu B3auMOJICHCTBUU TBEPAOH U JKUIKOM
das.

2.6. JlonionHUTEIbHBIE BUIBI 00paOOTKU KEpaMUUECKUX U3JIEH: NUM(OBKA, MOIUPOBKA,
MeTaJlIN3alus, aka, 1eKOpUpOBaHUE.

Paszpnen 3. CtpoeHue u cBOKCTBA KEPAMUKH.

3.1. ®a30BbIi cOCTaB, MAKPO- U MUKPOCTPYKTYpPa, IOPUCTOCTh U MJIOTHOCTH KEPAMHUKH.

Pacnipenenenne kpucramnmyeckod U CTEKJIOBHIHOM (a3 u mop. Buasl mop,
IPOHMIIAEMOCTH K (PIFOMAAM U €€ CBsI3b C OPOBOH cTpyKTypoil. [TapameTpsl, XapakTepu3yromue
MOPOBYIO CTPYKTYpPY, pachpeiesieHue mop mo pasMmepam. Meroabl HUcciieoBaHHs (a30BOro
COCTaBa, MUKPOCTPYKTYpPHI U IOPUCTOCTH.

3.2. MexaHu4ecKHe U ypyrue CBOMCTBA KEPAMUKH.

VYipyrue cBolcTBa KEpaMHUKHU, MEXaHU3MBI pa3pyLIeHUs KepaMUKH. IIpoyHOCTh KepaMuKu
MIPU PA3INYHBIX BHUAAX MEXaHHMUECKUX BO3JEHCTBUMA. TpPEeIMHOCTOMKOCTh KEPAMUKH U CIIOCOOBI
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ee NoBbILIEHUS. TBEpA0OCTh U U3HOCOCTOMKOCTh KEpaMUKHU. METO/1bI ONpeeICHUSI MEXaHUUECKUX
U YIPYI'MX CBOMCTB KEPAMUKH. 3aBUCUMOCTb CBOMCTB OT CTPYKTYpbl MaTe€pHalla U TEMIIEPATypBhI.

3.3. Temno¢dusnyeckre CBOMCTBA KEPAMHUKH.

TemnoemMkocTs, TEPMHUUYECKUN KO3 pULreHT JUHENHOTO pacipeHus,
TEIUIONPOBOAHOCT, U TEMIEPATYPOIPOBOJHOCTh KEPAaMHUKH, UX 3aBUCHMOCTh OT COCTaBa M
Temneparypbl. MeTtonsl oneHku. TepMudeckue HaNpsDKEHUs B Marepuale M U3JIEIHsX,
TEPMOCTOUKOCTh KepaMHUKU. DaKTOpBI, ONpEessoIue TePMOCTOUKOCTb. MeTOIbl €€ OLICHKHU.
[1yTr noBbIllIEHUS] TEPMOCTONKOCTH. MOPO30CTOMKOCTh KEPAMUKH.

3.4. OrneynmopHOCTh H JehOpMAIMOHHBIE CBOWCTBA KEPAMHUKH TIPH MOBBIIICHHBIX
TEMIIEPATYPaX.

OrneymnopHocTh U onpenernsonue ee paxkropsl. [Tomsydects (kpuil) kepaMuku. MeTo bl
OLICHKH. BinsiHHME CTPYKTYypBbl, TOPUCTOCTH, TEMIIEpATypsl. JJInTeNbHas IPOYHOCTD KEPAMUKH.

3.5. DiekTpopU3NIECKUE CBOWCTBA KEPAMUKH.

IIpoBoguMoOCTp  KE€paMHMKH, €€ MEXaHU3Mbl U  TeMIlepaTypHass 3aBUCHUMOCTb.
Kepamuueckue NpOBOJHUKM, CBEPXIPOBOJHUKH, IOJYNPOBOJHUKM M AUDJIEKTPUKH.
[Tonsspuzanuss KepaMuKd, €€ BUABI U CBA3b C JUIJIEKTPUYECKOW IPOHMUIIAEMOCTHIO.
TemnepaTypHass M YacTOTHAash 3aBUCUMOCTb JUAJIEKTPUYECKOW MPOHUIIAEMOCTH KEPAMUKH.
JuanexTpudeckre MoTepy, UX BUbI U CBA3b C XMMUYECKUM, (Da30BBIM COCTABOM U CTPYKTYpOH
Kepamuku. TemmepaTypHas UM 4YacTOTHasT 3aBUCUMOCTU  JUDJIEKTPUYECKUX  IOTEPb.
OneKkTpuyeckas MPOYHOCTh KEPaMHUKH, BUIBI M MEXaHM3Mbl Ipo0os. MeToabl H3MEepeHUus
AIEKTPUYECKUX CBOMCTB.

3.6. [Ibe30kepaMuuecKue MaTepualbl.

OcHoBHbI€ NIOKa3aTeNn. BiusiHie cocTaBa U CTPYKTYpbI Ha ITb€30CBOICTBA.

3.7. MaruuTHble CBOWCTBAa KEPAMUKH.

OcHoBHbIE CBeEHHS O mpupone (¢eppomMarHeTu3mMa KepaMUKHU, HaMarHWYeHHOCTb,
MarHMTHas IPOHUIAEMOCTh, KO3pUUTHBHas cuia. Temneparypa Kropu. Marmutomsarkue u
MarHuToxectkue pepputhl. BiusHue CTpyKTypbl Ha MarHUTHBIE CBOMCTBA.

3.8. Onrnueckue CBOWCTBAa KEPAMUKH.

B3aumopeiicTBue KepaMHMKU CO CBETOM, pacCesHHE, MOTJIOLIEHHE U OTpa)KeHHE CBETa.
KepaMmuka kak mosympospadHoe Teno, Oeln3Ha KepaMHKH U METOJAbl €€ OLEHKU. BiusHue
IIpUMeCced Ha ONTUYECKUE CBOMCTBA KEPAMHUKHU.

3.9. XuMuueckue CBOMCTBAa KEPaMHUKHU.

®DaxTOopHl, ONPEAEIAIONINE COIPOTUBIEHNE KOPPO3UU: XUMHUECKAsi NHEPTHOCTh TJIaBHBIX
U BTOPOCTENEHHBIX COCTaBJISIOLNIMX KEPAMUKH, IOBEPXHOCTHAas TEKCTypa U IOPHUCTOCT,
o0Opa3oBaHUe 3allUTHOTO CIosl, TemmepaTypa. [loBeneHue pa3inM4YHBIX BHMJIOB KEpaMHUKH B
KOPPO3HOHHBIX cpenax. IImako- u cTeKI0yCTOWYNBOCTh, YCTOMYMBOCTh KEPAMUKH K JEHCTBHIO
BOJBI M €€ TMapoB (BIAKHOCTHOE pACIIMPEHHE), KHUCIOT, IIeJoueii, Ta30BbIX cpel,
OMOCOBMECTUMOCTh KepaMHKu. KaTanutudyeckue cBONCTBA KEPaAMUKHU.

4 O0beM yueOHOH TUCHHMILINHBI

O0bemM TUCUUIIMHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
4. 4.

O01mas Tpy10eMKOCTb IV CHUINTHHBI 8 288 216
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 2,67 96 72
6 mom uucie 6 popme nPpaKmuyecKoil n0O20moeKu 0,89 32 32
Jlekiuu 0,89 32 24
[Tpaktuueckue 3ausatus (113) 0,89 32 24
JlaGopatopusbie padotsl (JIP) 0,89 32 24
8 MoM yucie 8 hopme npaKmu4eckol no020moeKu 0,89 32 32
CamocrosiTesibHas padora 4,33 156 117
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KonTakTHas camocTosTenpHas paboTa 433 - -
CaMOCTOSTEeIbHOE U3YUCHHE PA3/IeSIOB JUCITUTIIMHBI ' 156 117
Bua konTposs:

9K3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS aTTECTAIIHS 1 0,4 0,3
[TonroToBKa K 9K3aMEHY. 35,6 26,7
Bua uTOoroBoro KOHTpoJIs: IK3aMeH

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«XHMHYecKas TEXHOJIOTUA CTEKJIAa»

1 Heab AMCHUIIMHBI — IPUOOPETEHUE YYalTUMUCS 3HAHUM U KOMIIETEHIMI B o0nacTu
(UBUKO-XUMHHM CTEKJIO00pa3HOTO COCTOSHUS BEIIECTBA, TEOPETHUYECKHMX OCHOB CTCKOJIBHOM
TEXHOJIOTHH 1 UX MPAKTUYECKOMN peann3aiii B IPOU3BOACTBE OCHOBHBIX BUIOB CTCKIOU3ICIIUMN.

2 B pe3yabrare n3y4eHHs JMCUUILIHHBI 00y4AIOMINICH 10JI2KEeH:

Obaadame CIIENYIOMAMA KOMIETCHIIMSIMHA U UHAUKATOPAMH UX JIOCTHIKCHUS:

TIK-1.1; IIK-1.2; IIK-1.3; I[IK-5.1; I[IK-5.2; IIK-5.3.

Buame:

— 0COOEHHOCTH CTPYKTYPhBI U CBOMCTB BCIICCTBA B CTeKH006paSHOM COCTOsIHHNU,

— o0ue 3aKOHOMEPHOCTH (PU3UKO-XMMUYECKUX MPOIECCOB B CTEKIO00pa3yrOIIMUX
paciiaBax M CTEKJax;

— TEOPETUYECKHE M TEXHOJIOTMYECKHE OCHOBBI IMPOIECCOB CTEKOIBHON TEXHOJIOTHH,
OCHOBHBIE TEXHOJIOTHYECKHE PEXKUMBI M ITapaMeTpbl pabOThl THTIOBBIX MPOMBIIIICHHBIX THHUH.
Ymemy:

— aHAJIM3UPOBATH B3aUMOCBA3HU XUMHUYCCKOI'0 COCTAaBa, CTPYKTYPhHI U CBOICTB CTCKOJI;

— MPOTHO3UPOBATH YPOBEHb CBOWCTB W OIEHWBATh BO3MOXHBIE OOJACTH MPUMEHEHUS
CTEKOJI B 3aBUCUMOCTH OT XUMHYECKOI'0 COCTABA U TEXHOJIOTHUH MOJIYUECHUS,

— IPUMEHATH OCHOBHBIE TEOPETUUECKHE MOJOKEHUS K aHAINU3Y PE3YbTaTOB HAYYHBIX U
TEXHOJIOTUYECKHUX HCCIIEA0BAHUI B 00JIaCTH CTEKIIA.
Braoemy:

— 3KCHCPUMCHTAJIIBHBIMU METOJaMH ONIPCACIICHUA CBOICTB CTCKOJ,
— METOJaMH pacucTa (1)I/I3I/IKO'XI/IMI/ILIGCKI/IX XapaKTCPUCTHUK CTCKOJI;

— HaBbIKAMH TIOCTAHOBKM M TIPOBEACHMSI DKCIEPUMEHTa, aHalu3a U HU3JI0KEHUS
pe3yJbTaTOB HKCHEPUMEHTA TIpH BBHIMOJIHEHUH HCCIENI0BaTEeIbCKOW paboThl B 00jacTu
TEXHOJIOTHH CTEKJIA.

3 Kpartkoe conep:xanue JMCIHUIITHHBI

Pazoen 1. Cmpykmypa u ceoticmeéa cmekoin

1.1 Beenenue. Ctexnoo0pa3Hoe ¥ KPUCTATUIMYECKOE COCTOSHUE BEIIECTBA, CTPYKTYPHBIE
mapaMeTpsl CTEKOIT

Crekno kak Martepuan. [IpupogHOe CTEKIO W HCTOPUYECKHI AaCMeKT CTEKIIOISIHS.
Knaccudukanust crexon mo HazHadeHuto. O030p crekosl paszHbIX TUNOB.CTEKII000pa3Hoe H
KPUCTAIJIMYECKOE COCTOSIHUE BEIECTBA, CTPYKTYPHBIC TTapaMeTPhl CTEKOI.

Ompenenenne mnoHsATHH "cTekno", "cTekiooOpazHoe cocrosiHue", 'cTekioBaHHE'.
Oco0eHHOCTH CTEKJIOBHJHOTO U KPHUCTAJUTMUECKOTO COCTOSIHHUS BEIIECTBA. XapaKTepHBIE
NpU3HAKU CTEKJI000pa3HOro cocrosiHus. TemmepaTypa cTekioBaHus Tg U UHTEepBajl
CTCKJIOBAHUHA. OCO6€HHOCTI/I U3MEHEHHS CBOIICTB B HUHTCPBAJIC CTCKIIOBAHU.

OcHoBHbIE THNOTE3bl CTpoeHus crekia. [loHsTHe o0 crekimooOpazoBarensx U
MOIU(PHUKATOPaX, MOCTUKOBOM M HEMOCTHKOBOM KHcJopoze. KpucramioxuMudeckuii moaxon K
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OTHCAaHHIO CTPOEHUS CTeKIa. MUKPOHEOJHOPOAHOE CTPOCHHE CTEKIO000Pa3yIOIIUX PACIIaBOB U
CTEKOJL

CTpyKTypHbIE NapaMeTpbl CTEKOJI: CTENEHb CBSA3aHHOCTH CETKHM, CHJIa IOJS KaTHOHA,
IPUPOJA U SHEPTHsI CBA3HU, NOJIAPU3YEMOCTh, JIEKTPOOTPULIATEIBHOCT KaTHOHOB. OCOOEHHOCTH
CTPOCHHUSI PA3IMYHBIX TPYII CTEKOJ — CHIMKATHBIX, OopaTHbBIX, (ocdaTHbiXx. COBpeMEeHHBIC
IIPEJICTaBJICHUs O CTPOCHHUHU CTEKJIA.

1.2 BsA3KOCTh ¥ OBEPXHOCTHOE HATSKEHUE CTEKOI.

Bsskocts crekna. TemneparypHas 3aBUCUMOCTD BA3KOCTH, €€ MaTEMaTHYECKOE ONMCAHNUE.
DOHeprusi akTUBAIMK BSI3KOTO TEUYEHUS U ee ompereneHue. BiusHue pa3nuuHbix (pakTopoB Ha
BA3KOCTb CTEKOJI. XapaKTePUCTHYECKUE TEMIIEPaTypbl M COOTBETCTBYIOIIME MM 3HAYCHUS
BA3KOCTU. TeXHOJIOrMYecKas Kajla BI3KOCTH. [IOBEpXHOCTHOE HATSKEHUE CTEKIIA U €r0 POJjb B
TEXHOJIOTUH.

1.3 MexaHuueckue CBOMCTBA CTEKOI.

IInotHocTh cTeKkna. BiusHue cocraBa W TEIUIOBONO IPOLUIOTO HA IUIOTHOCTB.
TemnepaTtypHas 3aBUCHUMOCTb IIJIOTHOCTH CTEKJIA.

Teopernueckass M TeXHUYECKas MPOYHOCTb. BBICOKOIIPOYHOE COCTOSIHME CTEKIa H
NpUPOJa €To pa3ynpovYHeHus. Teopun MpoYHOCTH CTeKa: sHepreTudeckas Teopus [ puddurca,
CTaTHCTHYECKasl Teopus. BiausHue cocraBa, CTPYKTYphl U TEIJIOBOIO IIPOLUIOTO Ha IPOYHOCTh
6e3nedextHoro u aedexkrHoro crexina. MacmTaGHBIN (aKTOp W €ro BIMSHUE HAa MPOYHOCTH.
Cratuyeckas 1 IMHAMU4ECKas IPOYHOCTb. METObI yIIPOUHEHUS CTEKION3IEINMN.

Y napHas BS3KOCTb. TBEPAOCTh KAK XapaKTEPUCTUKA ITPOYHOCTH ITOBEPXHOCTHOIO CIJIOA
crexia. Ponb TBepAOCTM Ipu MeXaHMYECKOM 0oOpaboTke CTekIou3lenuid. Ympyras Hu
IUTaCTHYECKass JeopManus CTeKJIa B pa3IMYHBIX TEMIIEPAaTypHBIX HHTEpBajiax. [ paHUIIBI
IIPUMEHUMOCTH 3aKoHa ['yka.

Bnusinue cocrtaBa, TEMJIOBOrO MPOILIOro, TEMIEpaTypbl Ha (U3NKO-MEXaHUUYECKHE
CBOMCTBA.

1.4 Tennodu3suveckue cBONCTBA CTEKOI.

IIpupona TemnoBoro pacmmpeHus crekia. Jluinatomerpudeckas KpuBas pacIllUpeHUs U
XapaKTEPUCTUYECKNE TOYKHM Ha HEel. BiMsHME XMMHUYECKOro cocraBa M CTPYKTYpHI CTEKJIA Ha
TemneparypHblid koagunuent nuneitHoro pacmupenus (TKJIP). TemnepatypHas 3aBUCUMOCTb
TKJIP. Pons TKJIP B TeXHOJIOTMH ¥ IPUMEHEHHUH CTEKJIA.

IIprpona TEmIONpOBOAHOCTH CTEKOJ. 3HAYEHUS TEIIIOEMKOCTH MPOMBILIUIEHHBIX CTEKOJL.
BnusiHue cocraBa u TemrepaTypsl Ha TEIII0OQU3NYECKHE CBONCTBA.

CBs3b TEpPMOCTOMKOCTH C MEXaHHYECKUMH U (PU3MYECKMMM CBOWCTBAMU CTEKJIA.
VYpaBuenuss Bunkensmena-lllorra u  bapreneBa. BiusHue coctaBa CTe€KlIa, CKOPOCTH
OXJIXACHUS (HArpeBaHWs), TOJIIMHBI W3JCIUA Ha TEPMOCTOUKOCTh. Te€pMOCTOMKOCTH
IIPOMBIIIIEHHBIX CTEKOI.

1.5 DnekTpruyeckue CBOMCTBA CTEKOI.

[Ipupona mpoBOAMMOCTH CUIIMKATHBIX CTEKOJI U pacIiaBoB. TemnepaTypHas 3aBUCUMOCTh
MIPOBOJIMMOCTH. DHEPIrUs aKTUBALMU ITpoBOoAUMOCTH, TeMiiepatypa TK-100. Bnusaue cocrasa u
CTPYKTYPHBIX MapaMeTpoB CTeKJIa Ha MpoBoauMocTh. [Tomumenounoii a¢pdexr. [ToBepxHocTHas
1 00BbEeMHast 3JEKTPOIPOBOAHOCTD.

[Ipupona mnonspuzanuu B CTeKIax (dIEKTPOHHAs, WOHHAsA). Jludnmekrpuyeckas
MPOHUIIAEMOCTh CTEKOJI, €€ CBS3b C JPYTMMH CBOWCTBaMHU (TUIOTHOCTh, KO3(PGUIUEHT
npejaomMieHus). Buasl OUAIEKTpUYECKUX TMOTEeph: MOTEPHU IMPOBOAMMOCTH, PEIaKCAI[MOHHBIE,
pe3oHaHCHbIe. Buabl mpobos. 3HaueHus AMDIEKTPUUECKUX CBOMCTB NMPOMBIIUIEHHBIX CTEKOJL.
BnusiHne cocraBa u TeMIiepaTypsl Ha IUAJIEKTPUUYECKUE CBOWCTBA CTEKOJL.

1.6 OnTrueckue CBOMCTBA CTEKOI.

CriekTpbl COOCTBEHHOTO MPOIYCKAaHHUS CTEKOJ B ONTHYECKOM JHara3oHe JJIUH BOJH.
VYcnoBusa npo3padyHOCTH, MOHATHE MPAHUYHON JUIMHBI BOJNHBI. CIIEKTpalbHbIE XapaKTEPUCTUKU
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HCOKpAIICHHBIX W  HOBCETHBIX  CTCKOJL. MexaHu3MBI OKpaliMBaHusd CTCKJIa HWOHHBIMH,
MOJIEKYJISIPHBIMHU, KOJUIOMIHBIMU KPACUTEIISIMHU.

OTtpaxkeHHEe CBeTa M €ro HUCIOJIb30BAaHUE B TEXHOJIOTMU cTekia. [losHoe BHyTpeHHee
OTpa’kKe€HHE KaK OCHOBA IOJIy4Y€HUs] ONTUYECKUX CBETOBOJIOB, JIMH3 DpeHes.

[Tokazarens npeaoMiIeHUs U JUCIEpCUs MOKaszaress IpejJoMiieHus crekia. Juarpamma
A60e 1 knaccupuKkanus ONTHYECKHX CTEKOJ. BiusHue pasnuyHbX (akTOpOB Ha IOKa3aTellb
npenomiieHus: crekon. Pedpakuus. Obnactu mpUMEHEHUSI CTEKOJ ¢ Pa3IMYHBIMU ONTHYCCKIUMHU
HOCTOSIHHBIMH.

1.7 Xumnueckas yCTOHYMBOCTb CTEKOJL.

MexaHu3M XMMHUYECKOIO paspyllieHHs] CTEKJa IMPH B3aUMOJCHCTBUU C pa3IMYHBIMU
peareHTamMHu (BOJOM, KHUCIOTamH, Liejdo4yamu). BiusHue cocraBa, Temieparypbl, Buja |
KOHIIGHTPAllUM peareéHTa Ha XMUMHMYECKYI0 CTOMKOCTh cTekia. [lonumenoyHoit >pdext mnpu
B3aI/IMOI[€I\/JICTBI/II/I CTCKJIa C BOIIOI71 1 KHCJIOTaMHU. FI/II[I)OJII/ITI/I‘-IGCKI/IG KJIaCChl U maccmbnxaunﬂ
CTEKOJ IO XMMHYECKOM cTOMKOCTH. IIyTH MOBBIIEHHS XHMHUYECKOH CTOMKOCTH CTEKON MU
CTEKJIOU3IEIU .

Paszoen 2. Ocrogbl cmekoibHOU MexHoN02UlU

2.1. O06mmue NPUHIKIBI CTEKOJIBLHON TEXHOJIOTHH.

Tunsl 1 BUABI CTEKOJI M U3/IETTMI HA X OCHOBE. XapaKTePUCTUKA OCHOBHBIX KOMIIOHEHTOB
U KiaccupuKalusg CTEKOJ MO XUMUYecKkoMmy coctaBy. OO0OIIeHHAs TEXHOJOTHMYecKas cxema
MPOU3BOJCTBA CTEKJIAa M crekiou3nenuid. OCHOBHBIE TEXHOJIOTHYECKHE CTaaud H UX
XapaKTEepUCTHUKA.

2.2. ColpbeBble MaTepHUAIIbl U MPUTOTOBIICHUE CTEKOJIBbHOMN IINXTHI.

Knaccudukanus  ChpbeBBIX ~ MaTepHaloB,  HCIOJNB3YeMbIX B CTEKOJIbHOU
MPOMBINIUICHHOCTH. TpeOoBaHUs, TPENbABISIEMbIE K CBHIPHEBBIM MaTepHaiaM, CTaHIAApTHI.
['maBHBIE M BCIIOMOTaTelIbHbIE CHIPHEBBIE MaTepuaibl. TEXHOIOTUYECKHUE CXEMBI MOJATOTOBKH
CHIPBbEBBIX MAaTEPUAIOB Ha CTEKOJIBHBIX 3aBoAaX. CTEKOIbHBINA 00# KaK CHIPhEBOW MaTepuan s
ctekoBapeHus. CoBpeMeHHOE COCTOSIHUE ChIPhEBOM 0a3bl CTEKOJIbHON MPOMBIIIIICHHOCTH.

TpebGoBanusi, peAbSIBIsIEMbIE K CTEKOJIBHOM MIUXTE, X 00OCHOBAaHUE U OOecIreueHue B
YCIOBHSIX NPOMBIIUIEHHOTO MPOM3BOJACTBA. TeXHoJormyeckas cxXxema M IapamMeTpbl
MPUTOTOBJICHUSI IMXTHL. TpeOoBaHUs, TMPEIBABIIEMblE K  YCIOBUSIM XpaHEHUS U
TPAHCIOPTUPOBKH ILIUXTHI.

Meroanka pacuera MPOMBIIUICHHBIX CTEKOJBHBIX IIMXT MO 33JaHHOMY COCTAaBYy CTEKJIA.
KoppektupoBka peuentyp muxTt. KOHTpoJb KauecTBa ChIPbEBBIX MaTE€pUaioOB M MMXTHL. [lyTn
COBEPILIEHCTBOBAHUS TEXHOJIOTUU MOATOTOBKH CTeKOIbHOU mMXThl. [Ipumenenne ACY TII npu
MOATOTOBKE CHIPhEBBIX MAaTEPUATIOB M COCTABIICHUH IITUXTHI.

2.3. TeopeTnyeckne U TEXHOJIOTMYECKHUE OCHOBBI CTEKIIOBAPEHUSI.

DUBNKO-XUMHUUYECKHE MPOTIECCHI U MOCTIEA0BATEIIFHOCTD (DA30BBIX TPEBPAIICHH B IITUXTE
B XO0Ji¢ CTeKJIoBapeHus. [IATh 3TanmoB CTEKIOBapeHMs, UX XAPAKTEPUCTHKA, JIUMHUTHPYIOLIUE
MIPOIIECCHI, TEMIIEPATYPHBbIC HHTEPBAJIHI.

[IpakTuueckas peanuszanus CTEKIOBApPEHHUS] B COBPEMEHHBIX CTEKJIOBAapEHHBIX Ieyax.
VYcnoBuss 1 0COOEHHOCTH TIPOBapa CTEKOJBHOW IMHUXTHI B MPOMBIINIJIEHHBIX CTEKIOBAPEHHBIX
nevyax (TOPUIKOBBIX, BaHHBIX). OCOOEHHOCTM W POJb TEIIOOOMEHa HW MaccooOMeHa B
CTEKJIOBAPEHUH, IyTH ONTHMU3AIMU OSTUX sBJIeHHH. Kaprorpamma 3epkanga CTEKJIOMAacCHI.
TexHONMOrMUECKUe PEXKUMBI BAPKH CTEKOJ PA3TMUYHBIX TUMOB. OCOOEHHOCTH U TEPCHEKTUBBI
MPUMEHEHUS JJICKTPOdHEPTHH B  CcTekioBapeHWH. CpaBHUTEIBHBIM aHAIU3 TEXHHUKO-
HKOHOMHYECKHUX MOKa3aTenel paboThl CTEKJIOBAPEHHBIX MeUel pa3INiHON KOHCTPYKLIUH.

Knaccudukanus, npupoaa u NpuYrHbI MOSBICHHUS TOPOKOB CTEKIOMacchl. Jluarnoctuka
MOPOKOB U MYTH UX YCTPAHCHHUS.

2.4. ®opMoOBaHUE CTEKIOU3ICTUMN.
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TexHomornyeckne CBOMCTBA CTEKOJBHBIX PACIIaBOB  (BSI3KOCTb, IOBEPXHOCTHOE
HATSDKEHHME, KPHUCTAJUIM3allMOHHAS CIIOCOOHOCTh) M HUX pOJb B mporeccax (opMOBaHUS
crexsonsnienuit. "JInunueie" u "kopotkue" crexia. Kunerrnka oxjaxaeHus U TBEPJCHUS CTEKIIa
npu popmoBanuu. Kinaccudukanus u pa3sHOBUIHOCTU CIOCOO0B (hOpMOBaHUS, X TPUMEHEHUE
JUTst GOPMOBAHUS CTEKIIOU3ACIUI Pa3HOTO THIIA.

2.5. OTKUT CTEKIOU3IECINH.

TepMmuueckue HaPsHKEHUS B CTEKJIE, MEXAHU3MbI U 3aKOHOMEPHOCTH UX BO3HUKHOBEHUS
Y pelaKcaluy, BIMSHUE Ha CBOMCTBA CTEKIION3Aenid. MeToabl U3MEpEHUs HallPSKEHU, YPOBEHb
JIOTYCTUMBIX HAIPSDKCHUM B CTEKIOU3CIUSIX.

OTxur crekna Kak 3aBepliarolas CTagusi TEXHOJIOTMHM MPOU3BOJCTBA CTEKIOU3ACIINMN.
TeMneparypHblii U BA3KOCTHOM UHTEPBAJIbI OTKUTA. TEXHOJOTHYECKUE PEKUMBI OTKUTA, METOIbI
ux pacuera. KOHTpOIp KauecTBa OTHKUra.

2.6. DKOJIOrMYecKre acleKThl IPOU3BOJICTBA CTEKIIA

OcHoBHbIe (haKTOPBI BO3ACUCTBUS Ha OKPYKAIOIIYIO cpely. TeKylire ypoBHU YMUCCHH B
OKPYXKAIOIIYIO CPelly W MOTPEOJICHUS PECYpCOB B MPOU3BOJCTBE cTeKia. [IpoM3BOACTBEHHBII
SKOJIOTUYECKUIT MOHUTOPUHIA U KOHTPOJIb Ha MPEANPUITHSIX CTEKOJbHON IPOMBIIUIEHHOCTH.
Mepbl 110 IPEAOTBPAIICHUIO H CHIYKCHUIO BEIOPOCOB 3arps3HSIIOIINX BEIIECTB IPH ITPOU3BOJICTBE
crekia. llpuMeHeHue cTEKON NpU HUMMOOWIM3ALMHM PATUOAKTHUBHBIX OTXOAOB. Y THIIHM3AIUS
OTXOJIOB JIPYTUX MTPOU3BOJICTB B TEXHOJOTHUHU CTEKJIA.

4 O0bem yueOHOH TUCHMILINHBI

O0beM IMCUMIIHHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
4. u.

O01as TPyA10eMKOCTb TN CIUNITHHBI 8 288 216
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2,67 96 72
B TOM 4HcJje B GopMe NPAaKTHYECKO MOAT0TOBKH 0,89 32 24
Jlexuun 0,89 32 24
[TpakTuueckue 3anstus (I13) 0,89 32 24
JlabopaTtopusie padoTs (JIP) 0,89 32 24
B TOM 4ucIe B popMe NPAKTHYECKON OATOTOBKU 0,89 32 24
CamocrosiTejibHas padoTa 4,33 156 117
KonTtakTHas camocTosiTenbHas pabota - -

4,33
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUILIMHbI 156 117
Bua koHnTpos:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
[ToAroToBKa K 3K3aMeHY 35,6 26,7
Buj MTOroBOro KOHTpoOJIsi: JK3aMeH

AHHOTanus pado4ye NPOrpaMMbl 1M CHHUIIJIMHBI
«OCHOBBI HAYYHBbIX I/ICC.]ICIIOBaHI/[ﬁ B TEXHOJOI'MH BSIZKYHIUX MATEPHUATIOB)»

1 Heab AuCHMIUIMHBI — MPUOOpPETEeHHE OOYUYAIOIMIMMUCS 3HAHUM M KOMIETEHIUH 1o
OpraHM3alyl U MPOBEICHUIO0 HAYYHBIX HCCIIEOBAaHUI B 0OOJACTH TEXHOJOTHUHM TYTOIUIABKUX
HEOPraHMYECKUX M CHUJIIMKATHBIX MaTepHalioB, MO OO0pabOTKE M NPEICTABICHUIO PE3yJIbTAaTOB
HaY4HBIX UCCIIEI0BaHUN B (hOpMeE HAyUHBIX MyOIMKAIMH, TOKIaJ0B U MPE3EeHTALNH.

2 B pe3yabTaTe H3y4eHUs] TUCHHUILINHBI 00y4aI0UICS T0JIKEH:

Obnadamye cleayOMUMI KOMIIETCHIUAMHU U HHAUKATOPAMH UX TOCTHU KEHUS:

VK-1.3, I1K-4.1, T1K-4.2, TIK-4.3.
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3uamo:

— COBpPEMEHHbIE HAay4YHBIE JIOCTHKEHHUS U TIEPCIIEKTUBHBIEC HAPaBJICHUs paboT B 001acTu
TEXHOJIOTUH TYTOIJIaBKUX HEOPraHMUECKUX U CUIMKaTHBIX Marepuaios (THCM);

— CTaTUCTUYECKUE METOJIbl 00pabOTKH IKCIIEPUMEHTAIbHBIX PE3YJIbTATOB;

— COBPEMEHHbIE METO/Ibl UCCIIE0BAaHMs TYTOIUIaBKUX HEOPIaHWYECKUX M CHUIIMKATHBIX
MaTepUaos;

Ymemu:

— IPUMEHSATh 3HAHUS, [10JIyYE€HHbIE IPU U3YYEHUHU €CTECTBEHHOHAYUHBIX U CIELUAIbHBIX
JUCLUUIUIMH, JJIs peleHus (pyHIaMEHTaJbHBIX M NMPHUKIAIHBIX 3a/1a4 B OOJIACTH TEXHOJIOTHU
TYTOIIABKUX HEOPraHMYECKUX U CUIIMKATHBIX MaTepHUasoB;

— (hopMyIMPOBATh LENIN U 33]]a4l HAYYHOT'O UCCIIC0OBaHUS;

— [IPOBOJUTH 00pabOTKY pEe3yJbTaTOB SKCIIEPUMEHTA, OLIEHUBATh IOTPEIIHOCTH,
aHaAJIM3UPOBATh, UHTEPIPETUPOBATH U 00001IaTh PE3yIbTaThl HAYYHOT'O UCCIIEOBAHUS;

— IPEJCTABIATh IMOJIyUYE€HHBIE PEe3yJIbTaThl HAYYHOTO MCCIEJOBAHUS B BUJAE OTYETOB,
HAay4HBIX CTATEH, IPE3CHTALNM;

Braoemy:

— HaBbIKAMU IIJJAHUPOBAHUS W TPOBEJCHUS HAy4yHBIX HCCIEIOBaHUM B o01acTu
TE€XHOJIOTHH TYTOIUIaBKUX HEOPraHUUECKUX U CUIIMKATHBIX MaTepUaJIOB;

— HaBBIKaMU pabOTHI C HAYYHO-TEXHUYECKOH, CIIPAaBOYHOH JIUTEPATYPOH U DIIEKTPOHHBIMHU
pecypcami.

3 Kpartkoe conep:kanue JMCHUIITHHbI

Pazgen 1. IlnanupoBanue U OpraHu3anusi HAYYHOI0 UCCIeJ0BAHUSA

Bunel HayuyHBIX HcclelOBaHUN. AHAIMTUYECKUE MHCCIIEIOBAaHUS, HaIlpaBIEHHbIE Ha
U3y4eHHE U aHAJIU3 HOBBIX TEXHOJIOTHH B 00JIACTH TYrOIUIABKMX HEOPTaHMYECKUX M CUIIMKATHBIX
MaTepuaioB. HayuHble nccienoBanus, HapaBieHHbIE HA pElIeHHe KOHKPETHBIX HAYYHbIX 3a/1a4
JUISl CO3JaHUsI HOBBIX MaTEPUAjIOB U U3YYEHHUE UX CBOMCTB.

[locraHoBKka 1enu M ompeneraeHue 3aaad uccienoBaHus. CocTaBiIeHHE MNPOTrpamMMbl
uccienoanust. CTpyKTypa U COJIEep’KaHNE OCHOBHBIX Pa3JIelOB OTYETA O BBIIOJIHEHUN HAYYHO-
HCCIIEIOBATENbCKONM paldoThl. BpiOOp MeTomoB uccienoBaHUS A PEIIEHUST KOHKPETHBIX
HaYYHBIX 3ajay.

Paznea 2. IllnanupoBanne n 00padoTka pe3yJbTaTOB HAYYHbBIX MCCJIe0OBAHUI

[InanupoBaHue Hay4HbIX HcciaenoBaHuid. @PakTOpHOE M CHUMILIEKC-TNIAHUPOBAHUE
sKcriepuMenTa. OnTUMH3aIUs Pe3ylbTaTOB AKCIEPUMEHTA METOJOM KPYTOTO BOCXOKJEHUS.
OneHka MOTpeHIHOCTH HJKcrmepuMeHTa. CratucTudeckas oOpabOTKa 3KCIEePUMEHTAIbHBIX
naHHbIX. KoppensuuoHHbIN U perpecCUOHHBIN aHAIN3 KCIIEPUMEHTAIbHBIX JaHHbIX.

I'paduueckoe mnpeacTaBieHUE pe3ylbTaTOB HKCHEpUMEHTA. MeToa HauMEHBIINX
KBa/ipaToB. Vcronb30BaHNne cTaHAAPTHBIX KOMIIBIOTEPHBIX MPOTpamMM JAJIs aHaIu3a Pe3yJbTaToB
IKCIIEPUMEHTA.

Paspnen 3. BoinosiHeHHe U NIpeACTABJICHHE Pe3YJIbTATOB HAYYHBIX HCCJIEI0BAHUN

OneHka aKkTyaJlbHOCTH TeMbl Hay4yHOH paboTel. dopMmynupoBaHue Lened M 3a1ad
HCCJIEIOBaHMsI; COCTaBJICHHE aHAJIUTHYECKOro o030pa IO TeMe HCCIeIoBaHus; BHIOOD
3QPEKTUBHBIX METOJAOB M METOAMK JOCTH)KEHHUS JKEJIAaeMbIX pe3ylIbTaTOB HCCIEIOBAHUS;
MIPOBEJICHNE COOTBETCTBYIOIIUX 3KCIEPUMEHTOB JJIsi MOJNyYEHUs] MPAKTHUYECKUX PE3yJbTaToB;
aHalu3, UHTepIpeTanys U 0000IIeHne pe3yabTaTOB MCCIeOBaHUs; (POPMYINPOBKA BBHIBOJIOB;
HalMCcaHHe OTYeTa.

ITonroroBka Hay4yHOro 1OKJIa/1a U IPE3EHTALINN.
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4 O0beM yueOHOH THCHHMILINHBI

O0beM TUCIUNIINHBI
Bugsl yaeOHOM paboThI 3au. e Axkan. AcTpoH.

qac. gac.
OO0masi Tpy10€eMKOCTh 1M CHUILIIHHbI 4 144 108
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1,78 64 48
6 MoM uucie 6 hopme nPaKmuuecKolli N0020moeKu 1,78 64 48
[IpakTuueckue 3anstus (I113) 1,78 64 48
8 mom yucie 8 hopme npaKmuyeckol N0O20Mo6KuU 1,78 64 48
Camocrositesibaas padora (CP): 2,22 80 60
CamMocTosITeIbHOC H3YUYCHHE Pa3/ICTIOB JUCITUILUIMHBI 35,6 26,7
OT4YeT 0 HAy4YHO-UCCIIEI0BATEIbCKOM paboTe 2,22 44 33
KoHTakTHas camocTosiTellbHast paboTa 0,4 0,3
Bujg uTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOH

AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIMHBI
«OCHOBBI HAYYHBIX UCCJIEIOBAHUN B TEXHOJIOTUH KEPAMUKI)

1 Henap aucuMmjMHbl — NproOpeTeHre O0y4arolMMKCS 3HAHUM M KOMIETEHLUH 110
OpraHu3aly, TNIAHUPOBAHUIO U IPOBEAECHUIO HAYUHBIX UCCIIEOBAaHUM B 00JIACTH KEPAMUYECKUX
MaTepHajoB, IO TIOMCKY Hay4yHoO-TexHumueckoil mureparypel (HTJI); mo oOpabotke u
IPEJCTABICHNUIO PE3yJIbTaTOB HAyUHBIX HCCIIEOBaHUI B (QopMe HayuHBIX MyOIMKalUH,
JIOKJIAJIOB M MPE3CHTAIUH.

2 B pesyabTaTe H3y4eHUs1 AUCHUILIMHBI 00y4aI0UICH JOJI/KEH:

Obnadams CIeIYyIONTUMU KOMITIETCHIIMSIMU U UHANKATOPAMH UX JOCTHKECHHUS

VK-1.3; [IK-4.1; 11K-4.2; TIK-4.3

3uams.

- COBpPEMEHHbIE HayuHbI€ JOCTHKEHHS U MEPCHEKTUBHBIE HAMIPaBiIeHHs paboT B 001acTH
KepaMHYECKHX MaTepuasos;

— CII0COOBI IUTAHUPOBAHMS M IPOBEICHUS HAYYHBIX UCCIIEIOBAHUM B 00JIACTH TEXHOJIOTUU
TYTOIJIaBKUX HEOPTraHUUECKUX U CUIIMKATHBIX MaTepUaOB;

- crocoObl MOMCKa PEeNIeBAaHTHON HAyYHO-TEXHUUECKOM JINTEPATyphI;

- CTaTHUCTUYECKHE METO/1bl 00pabOTKH SKCIIEPUMEHTAIBHBIX PE3YIbTATOB;

- COBpEMEHHBIE METOJIbl MCCIEAO0BAaHUS TYTOIUIABKUX HEOPraHMYECKHX W CHIIMKATHBIX
MaTepUasoB.

Ymemo:

- NPUMEHSATD 3HAHUS, IOJTYYEHHbIE IPU U3YUYEHUHU €CTECTBEHHOHAYYHBIX U CIIELUAIbHBIX
JUCIUIUINH, Ui pelieHus (yHIaMEHTAIbHbIX U NMPUKIAJAHBIX 3a7ad B OOJACTH TEXHOJOTUHU
TYTOIUIABKMX HEOPTaHUUYECKUX U CUIIMKATHBIX MaTepUaJIOB;

- (opMynUpPOBATH LENH U 33]Ja4l HAYYHOTO UCCIIeI0BaHuUs, €r0 MporpamMmy;

— OCYILECTBJIATH IOUCK PEJIEBAHTHON HayYHO-TEXHUYECKOW JIUTEPATYPhI;

- MPOBOAUTH O0OpabOTKY pEe3yNbTAaTOB JKCIEPUMEHTA, OIIEHWBATh MOTPELIHOCTH,
aHAJIM3UPOBATh, UHTEPIPETUPOBATH U 0000IIATh Pe3yabTaThl HAYYHOTO UCCIIEI0BAHUS;

- NPEACTABIIATH IOJIYYEHHBIE PE3yJbTaThl HAYYHOI'O HCCIIEIOBAaHUS B BUJE OTYETOB,
Hay4YHBIX CTaTe€H, MpPE3CHTAIUM.

Bnaodemy:

— HaBbIKAMM IUIAHUPOBAHMA M TPOBEJICHMS HAy4HBIX HCCIEIOBaHUI B oOjacTu
TE€XHOJIOTHH TYTOIUIABKUX HEOPraHUUECKHUX U CUIIMKATHBIX MaTepUaJIOB;

— HaBbIKaMM pabOTBhI C HAYYHO-TEXHUUECKOH, CIPAaBOYHOM JINTEPATYpOU U 2J1€KTPOHHBIMU
pecypcami.
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3 Kpartkoe cofep:kanue JMCIHUIITHHbI

Pa3gen 1. Beenenue.

Bunpl HayuyHBIX HccleOBaHUN. AHAJIUTUYECKUE HCCIENOBAaHMs, HalpaBiICHHbIC Ha
U3y4eHHE U aHAJIU3 HOBBIX TEXHOJIOTHH B 00JIACTH TYrOIUIABKMX HEOPraHUUYECKUX M CUIIMKATHBIX
MaTepuainoB. HayuHble nccienoBanus, HalpaBieHHbIE HA PEIIEHNE KOHKPETHBIX HAYYHbIX 3a/1a4
JUI CO3/1aHUS HOBBIX MaTepUaJIOB U U3YUYEHHUE UX CBOMCTB.

Pa3nes 2. CTpykTypa 1 INIAHMPOBaHHME HAYYHBIX HCCICAOBAHMIA.

[InanupoBaHue HayuyHbIX HccienoBaHui. IlocraHOBKa LieIM M oIpelesNeHue 3anay
uccnenoBanus. CocTaBieHUe MPOrpaMMbl UCClIeoBaHUSA. BbIOOp MeTOOB MCCleAOBaHUS IS
peLIeHNs] KOHKPETHBIX HAayYHbIX 3a/]au.

CtpykTypa M COJIEp)KaHME OCHOBHBIX pa3/€lIoOB OTYETA O BBIIOJHEHUU HAY4YHO-
UCCIIEI0BATEIbCKONU PAOOTHI.

Pa3nes 3. [lonck HAYyYHO-TeXHUYECKOM JTUTEPaTyPbl.

CoBpeMeHHbIE CHCTEMBbI MIOMCKA HAayYHO-TEXHUUYECKON uTepatypsbl. [lapamerpsl noucka
HTJI. Ouenka 00bEKTHBHOCTH, PEIEBAHTHOCTH U T0CTOBepHOCTH HH(popmariu n3 HTJL.

Pasnen 4. O0padoTka pe3yJIbTATOB HAYYHBIX MCCIEIOBAHUI.

[InanupoBanne Hay4yHbIXx uccieqoBaHui. OlleHKa MOrPEUIHOCTH AKCIEPUMEHTA.
CraTtuctuyeckas 0o0paboTKa SKCIIepUMEHTAIbHBIX JaHHbIX. KOoppesssuoHHbINH 1 perpecCUOHHBIN
AQHAJIN3 SKCIEPUMEHTAJIbHBIX JaHHbIX.

I'paduueckoe mnpeacraBieHUE pe3yiabTaTOB HKCHEpUMEHTAa. MeToJ HauMEHBLINX
KBa/ipaToB. Vcroyib30BaHNE CTaHAAPTHBIX KOMIIBIOTEPHBIX IPOrpamMM JJIs aHaIN3a Pe3yJbTaToB
JKCIEPUMEHTA.

Pa3nes 3. BolnosiHeHMe U NIpeAcTABJIeHHE Pe3yJIbTATOB HAYYHBIX HCCJIEOBAHMI.

OneHka aKkTyaJlbHOCTH TeMbl Hay4yHOM paloTel. dopmynupoBaHue Lened M 3anad
UCCJIEIOBAHMSI; COCTAaBJICHHME aHAJIMTUYECKOTO o0030pa IO TEME HCCIeI0BaHus; BbIOOD
3QPEKTUBHBIX METOJAOB M METOAMK JOCTH)KEHHUS >KEJaeMbIX pe3yJbTaTOB HCCIIEIOBAaHUS;
IIPOBEJICHNE COOTBETCTBYIOLIUX 3KCIEPUMEHTOB JJISl MOJYyYEHUs MPAKTHUYECKUX PE3yJbTaTOB;
aHalu3, UHTepIpeTanys U 0000IIeHne pe3yabTaToOB UCCIEA0BaHuUs; (HOpMyTUPOBKA BBIBOJIOB;
HalMcaHhe OTYeTa.

IlonroroBka Hay4yHOTrO TOKJIa/a U IPE3CHTALINN.

4 O0beM yueOHOH THCHHMILINHBI

O0beM TMCHMIINHBI
Bunpr yue6HOM paboThl 3au. e Axaj. AcTpoH.

Jac. yac.
OO01asi TPy10€eMKOCTb M CHUIITHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
6 MoM 4ucie 6 hopme nPpaKmuuecKoli N0020moeKu 1,78 64 48
[TpakTuueckue 3anstus (113) 1,78 64 48
8 MOM Uuciie 8 hopme NPaKkmuieckol no020moeKu 1,78 64 48
CamocrosiTesbaas padora (CP): 2,22 80 60
CamocTosiTenbHOE U3YUE€HHE Pa3/IeJI0B JUCIUILIMHbI 35,6 26,7
OT4YeT 0 HayYHO-UCCIIEI0BATEIbCKON paboTe 2,22 44 33
KonTakTHas camocrosiTenbHas paboTa 0,4 0,3
Bua uTOroBOro KOHTpoJIs: 3adeT ¢ OEHKOH

AHHOTanus pado4ye NPOrpaMMbl M CHHUILJIMHBI
«OCHOBBI HAYYHBIX HCCJICIOBAHNI B TEXHOJOTMH CTEKJIA»

1 Heap aucuMmIMHbI — MpUOOpeTEeHHE OOYJYAIOIMIMMHUCS 3HAHUN W KOMIIETCHIIUN I10
opraHu3alvi MW MNPOBCACHHUIO HAaYYHBIX I/ICCJIGIIOBaHI/Iﬁ B O6HaCTI/I TEXHOJIOTUU CTCKJIa H
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MaTepHajoB Ha €ro OCHOBE, IO O00pabOTKE M NPEICTABICHUIO PE3YIbTaTOB HAyYHBIX
UCCIIEIOBaHMM B (pOpMe HayuHBIX MyOIMKAIUH, TOKIAI0B U PE3CHTAIUH.

2 B pesyabTaTe H3yYeHHs] JUCHHUILUINHBI 00y4aI0IUIICS T0JIKEeH:

Obaaoams clieayOmUMU KOMIETCHIIUSIMHA U UHAMKATOPAMH UX JTOCTHKEHUS:

VK-1.3; I[IK-4.1; I[IK-4.2; [IK-4.3.

3Hamy:

— METOJI0JIOTMUYECKHEe OCHOBBI Hay4YHO-HCCIIEA0BATEIBCKOM 1eATEIbHOCTH;

— 1po0JIeMbl, COBPEMEHHBIE HAYYHbIE JOCTUKEHHS U NIEPCIIEKTUBHBIC HAIIPaBJIEHUs paboT
B 00J1aCTH TEXHOJIOTUH CTEKJIa M MAaTEPHaJIOB Ha €T0 OCHOBE;

— CUCTEMYy Hay4YHO-TEXHMYECKOH HWH(pOpMAIMK, COBPEMEHHbIE CIIOCOOBI paboThl C
MCTOYHUKAMU HAYYHO-TEXHUYECKOM U MAaTEHTHOM JINTEPaTyphl;

— METO/IbI INIAHUPOBAHUS HKCIIEPUMEHTA U 00PaOOTKHU TaHHBIX;

— HOpPMAaTHBHBIE JJOKYMEHTHI, CTAHJapThI, B TOM 4Kciie Ha odopmieHue otyera o HUP u
OubIuorpadguuecKoro onucaHus UCTOYHUKOB JIUTEPATYPHI;

ymemy:

— NIPUMEHSTH 3HAHUS, IOJIyYEHHbIE IIPU U3yYEHUHN €CTECTBEHHOHAYYHbIX U CIEIMAIbHBIX
TUCIUIUINH, Ui perieHuss GyHIaMEHTAIbHbIX U MPUKIAAHBIX 3a7ad B 00JacTU TEXHOJOTUU
CTEKJIa U MaTEepUajIoB Ha €ro OCHOBE;

— MIPOBOJUTH MATEHTHBIE UCCIICOBAHMSI;

— BBIOMPATh M 0OOCHOBBIBATH TEMY H OOBEKT HAYYHOTO UCCIICTOBAHMS;

— (opmynupoBaTh LEAM M 33Jaud  HAYYHOI'O MCCIEAOBaHUS, COCTABIATH IUIAH
JKCIIEPUMEHTA;

— IPOBOJUTH 00pabOTKY pe3yabTaToB SKCIEPUMEHTa, OLEHUBAaTh IOIPEIIHOCTH,
aHAJIM3UPOBATh, UHTEPIPETUPOBATH U 0000IIaTh Pe3yabTaThl HAYYHOTO UCCIIEI0BAHUS;

— JIeNnaTh BBIBOJIBI U (hOPMYIHPOBATh PEKOMEHAAIINHU JJI IPAKTUUYECKOTI0 UCIOIb30BaHUS
Pe3yNIbTaToOB UCCIEA0BAHMUS;

— 0(OpMIIATH U IPEJCTABIIATD MTOJTYYEHHbIE PE3YIbTaThl HAYYHOI'O UCCIIEIOBAaHUS B BUJIE
OTYETOB, HAYYHBIX CTaTel, Mpe3eHTaluH;

enadems.:

— HaBbIKaMU cOopa M 00pabOTKH ¢ HAYYHO-TEXHUYECKOW, CIPaBOYHOM JIUTEpaTypoil u
AIIEKTPOHHBIMU PECYPCaAMU;

— HaBbIKAMU HCIIOJIB30BAaHUS METOJOB TEOPETUYECKHX HCCIIEOBaHUM, HAKOIUICHHUS,
00paboOTKH U aHaM3a HKCIIEPUMEHTAIbHBIX IaHHBIX;

— HaBbIKaMU O(OpMIIEHUS PE3yIbTaTOB 00pabOTKN HAyYHO-TEXHUUYECKON HH(pOpMaluK 1
HKCIIEPUMEHTANIBHBIX JIaHHBIX B COOTBETCTBUU C HOPMATUBHBIMU JOKYMEHTaMH;

— HaBBIKAMU MYOJIMYHOM peun, apryMeHTall1, BEIEHUS TUCKYCCUU.

3 Kpartkoe coaep:xkaHue TUCUMILIHHBI

Paszoen 1. Memooonoeuueckue oCHO8bI HAYUHO-UCCIE008AMENLCKOL 0esIMeNbHOCMU

1.1  HayuHo-uccnenoBatenbckas padoTa: ONpeesieHne; KIaCCU(PUKAIMSI; TOIXOIbI.
Knaccugukanus HayyHO-UcclenoBaTelbckux padoT. CylmHOCTP U BO3MOXXHOCTH METOJIOB
TEOPETUYECKUX M AMIHUPUYECKUX HUCcleqoBaHMM. MHAyKuus u Agenykuus, aHajau3 U CUHTES,
abcrparupoBanue. Habmoienue, cpaBHeHHE U U3MEpEeHUE. DKCIIEPUMEHT U 3KCIIEPUMEHTAIbHO-
AHAJTUTUYECKUU METO/I.

OcHOBHbBIE HaNPaBJICHUsI HAYYHO-UCCIEI0BATEIbCKUX paboT Kadeapsl B 00JIaCTH CTEKIIa
U CTEKJIOKPUCTAIIIMUECKUX MaTepuanoB. COBpeMEHHbIE METO/IbI HCCIIEI0BAHUS.

1.2 Dranbl Hay4HO-UCCIIEAOBATENbCKOM padoThl. [lonck, HakoruieHne u 00paboTKa
HAyYHO-TEXHUUYECKON HHpOpMaLiK

OcnoBuble 3tansl HUP. Opranuzanust paboThl ¢ HAyYHO-TEXHHUYECKOM M IMAaTEHTHOM
uHpopmarmel. Tumbel JUTEpaTypHBIX HCTOYHHMKOB. Poccuiickue ©  MEXIyHapOIHBIC
pedeparuBHble U MATEHTHBIE 0a3bl JaHHBIX. HaykomeTpuueckue mokaszarenu. ParmoHanbHbIe
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npuemMbl paboThl ¢ HAy4HOH JuTepaTypoil. Buabl Hayunbix myOmukanuid. CTpyKTypa Hay4dHOU
cratbu. [IpuHIUIBI pedepupoBaHUs U KOHCHEKTHUPOBAHUSA HAYYHO-TEXHUYECKOH JIUTEpaTypHl.
[TarentHsiii mouck. OOmme mnpaBuiga OGOPMIICHUS HAYYHO-HCCIEIOBATEIBCKONH pPaOOTHI.
HopmaTuBHBIE JAOKYMEHTBI, CTaHIAapThl, B TOM uHcie Ha odopmieHue ordera o HUP u
O6ubmorpadguuecKoro OrnMcaHus UCTOYHUKOB JINTEPATYPhI

Pazoen 2. Ilnanuposanue u oopabomka pe3yiomamos Hay4HblX UCC1e008aHUl

2.1  IInanupoBaHHE HAYYHBIX UCCIICTOBAHUM.

Br100op 1 060cHOBaHME HAIIpaBIEHHs HAyYHOT 0 UccienoBanus. OnpeaeneHue penaeMoi
npobaembl, BEIOOp 00BEKTa M MpeaMmera ucciepoBaHus. Beibop m paspaboTka oOmieil wiu
YaCTHOW METOJUK IIpoBeAeHus wuccienoBanus. OOmas cxema IUIAHWPOBAaHUS Hay4HBIX
uccnenoBanuii. OmeHka  morpemHocTH — dKcnepuMmeHta.  Cratuctuueckas — oOpaboTka
9KCHEPUMEHTAIbHBIX JaHHbIX. MeToabl 00pabOTKH 3KCIIEPUMEHTANIBHBIX JaHHBIX C IIOMOIIBIO
COBPEMEHHBIX MPOTPaMM ISl YHCICHHOTO aHAJIN3a M BU3YAJIU3aI[Mi HAYYHBIX U CTATHCTUYECKUX
naHHbIX. ['paduyeckoe npencrapieHne pe3yabTaToOB SKCIIEPUMEHTA.

Pazoen 3. Buinonnenue u npedcmasnenue pe3yivmamos HAy4HblX UCC1e008aHU

OneHka aKkTyaJIbHOCTH TeMbl HayyHOH paloTel. dopmynupoBaHue Lened M 3axad
UCCIICIOBAaHMS;, COCTABJICHHWE AaHAIMTUYECKOTO 0030pa IO TEMe HCCIEIOBaHUs; BBIOOD
3G (GEeKTUBHBIX METOJOB M METOJUK JIOCTHIKEHHS >KEIAeMBIX pe3yJbTaTOB MCCIIEJOBAHUS;
IPOBEICHUE COOTBETCTBYIOMIMX JKCIIEPUMEHTOB JUIS IMOJyYEHHs MPAKTHUYECKUX PE3yIbTaTOB;
aHaju3, UHTepIpeTanus U 0000LIeHne pe3yabTaToOB UCCiIeNoBaHUs; (OpMYyITUPOBKA BBIBOJIOB;
HanucaHue oTtdeTa. [loaroToBka HaydHOTO NOKIana W mpe3eHTanuu. [1oaroToBka K Hay4dyHOMN
KoH(pepeHmu. Hanucanue te3ucos, oopmienue 1okiana (yCTHbIN, CTEHIOBBIN).

4 O0beM yueOHOH THCHHMILINHBI

Bcero B 7 cemectpe
Bunael yue6HOM paboThI 3au. e Akan. AcTp.
Jac. Jac.
O01as TpyA10eMKOCTh TN CIUNITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,78 64 48
B TOM 4HcJje B GopMe NPAaKTHYECKO# MOAT0TOBKH 1,78 64 48
[TpakTrueckue 3anstus (I113) 1,78 64 48
B TOM 4ucIe B popMe MPAKTUYECKONH OTOTOBKU 1,78 64 48
CamocrosiTeJibHAas pa6oTa 2,22 80 60
KonTakTHas camocTosiTenpHas paboTa 0,4 0,3
2,22
CamMocTosATEIbHOE U3YUYEHHE Pa3AeIOB IUCIUILIMHbI 79,6 59,7
Buja uTOroBOro KOHTpOJIS: 3ayer C OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIMHBI
««O00opyr0BaHHE M OCHOBbI NPOEKTUPOBAHUS MPEINPHUATHIA 110 POU3BOICTBY BSIKYIIMX
MaTepUATIOB»

1 Henb AMCHUIUIMHBI — TIOJyYEHHE CTYACHTaAaMU 3HAHWM, YMEHUW, BIAJACHUN U
(dopmupoBaHne MPOPecCHOHATBHBIX KOMIIETEHIIMA U MHIMKATOPOB UX JTOCTHXKEHHUS B OOJIACTH
000py/10BaHUs 3aBOJIOB 110 MPOU3BOACTBY BSXKYILIUX MATEPHAJIOB.

2 B pe3yabraTe H3y4eHUs] AUCHUILINHBI 00y4aIOLIUICH J0IAKEH:

Obaaoams cleqyOImUMU KOMIETECHIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

IK-1.1, I1K-1.2, TIK-1.3, TIK-6.1, TIK-6.2, TTK-6.3

3Hamy:

— NOPAOK OpPraHu3aluy, INIAHUPOBAHUS U IIPOBEACHUS TEXHOJIOTMYECKOTO IIPoLiecca;

— TEXHOJIOTHYECKOE 000pyI0BaHHE U MPaBUJIA €T0 HKCILUTyaTaLUH.
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Ymemn:

— HCIOJIb30BaTh TEXHUYECKHE CPEACTBA [UIsl HM3MEPEHHUsS OCHOBHBIX IapaMETPOB
TEXHOJIOTMYECKOI0 IIPOLIECCA, CBOMCTB ChIPbS U NMPOIYKIIUH;

— nojdupaTh TEXHOJOTHYECKHE IMapaMeTphl Mpolecca MNPOU3BOACTBA TYrOIIABKUX
HEMETAJUIMYECKUX U CUJIMKATHBIX KOMIIO3UIIMOHHBIX MaTEpUAIOB.

Braoemn:

— HaBBIKAMU OCYULIECTBJIATH TEXHOJIOIMUECKUN ITPOLIECC B COOTBETCTBUU C PETJIAMEHTOM.

— OCHOBAaMH IPOCKTHUPOBAHUS TEXHOJOTUYECKOW JIMHUW MPOU3BOACTBA JUI MOTy4EHUS
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPUAJIOB C 3alaHHBIMHU CBOMCTBaMH.

3 Kpartkoe coaep:xkaHue JUCUMILIHHbI

Paszoen 1. J[pobunvno-nomonvrnoe 0b60pydosanue 3a860008 O NPOU3BOOCMEY G5AHCYUIUX
Mamepuanos

Knaccudukanus o60pyaoBaHUs JUIsI MPOW3BOJCTBA BSDKYIIUX MarepuanoB. OCHOBHBIE
MoKa3areiau paboThl TEXHOJIOTMYECKOTO 000pYyI0BaHUSI.

Knaccudukanus npornecco uzmenpyenns. Crnoco0bl n3MenbueHus: MatepuainoB. Pacxon
SHEPruu NpU U3MeIbYeHHH MatepuainoB. Knaccubukanus oOopyaoBaHUS ISl U3MENbYCHUS
marepuanoB. OOopymoBaHHe Ui IpOOJICHHSI TBEPIBIX MAaTEPHAJOB: INEKOBBIE M KOHYCHBIC
npoounku. OOGopymoBanue uisi APOOJIEHHUS MATKUX, MIIACTUYHBIX M BIQXKHBIX MaTepHAIOB:
BAJIKOBBIC W IEYHO-BAJKOBBIE IPOOMIIKH, 3yOuaThie OpoOuiaku. OCOOSHHOCTH KOHCTPYKLUHU
BaJIKOBBIX JPOOHIIOK MOPTIAHALIEMEHTHOTO KinHKepa. O6opyaoBaHue Ajsi JpoOJIeHUs XPYIKUX
MaTepHaJoB: MOJOTKOBBIE U yapHO-OTpayKaTeIbHbIE TPOOUIIKH. JIpOOHIIKH-CYIIHIIKHA CHIPbEBbIX
MaTepuaioB U Keka. THMOBBIE cXeMbl JPOOJICHHS] MATepUAIOB C PA3THMUYHBIMH (PU3NYECKUMU
XapaKTepUCTUKAMHU.

HlapoBble MenbHUIBI, UX Kiaccuukaius. KoHCTpyKIUs OCHOBHBIX JeTajeid U y3JoB
n1apoBbIx MenpHUL. Memtomue Tena. [lpuBoa MenbHUL. Teopust paGoOThl MIAPOBBIX MEIBHULL.
BausiHue TexHonornueckux (hakTopoB Ha paboOTy IIApOBbIX MenbHUIL. VHTeHcupukanms
IPOLIECCOB M3MENbYEHMsI. ACIUpalys MENbHUI. 3aMKHYTBIA IIUKI paObOThl IMIAPOBBIX MEJIBHUII,
Croco0bl OpraHM3aluu 3aMKHYTOro nukia. IllapoBblie MeTbHUIBI-CYIIMIKH, OCOOEHHOCTH HX
KOHCTPYKUUHU. [JIMHOOOATYUIKM W pPOTOpPHBIE MENbHUIBI. MENbHUIBI CaMOU3MENIbYEHUS.
BeprukanbHble cpeaHexoJHble MeNbHUIbl. BuOpoMenbHMIBI, cTpyilHble MenbHUIBL. HoBble
BU/IbI TOMOJIBHBIX arperaToB. TE€XHOIOIMUECKHUE CXEMbI U3MENIbUEHUS, UX aHaJIU3.

Pa3zoen 2. Bcnomozamenvroe mexanuyeckoe 0060py0o8aHue 3a60008 No Npou3soocma)y
BAACYUJUX MAMEPUATO8

Ho3zatops! u nutarenu. CrocoObl 103UpOBKU MaTepraiioB. [103aTopel EpUOANYECKOTO U
HenpepbIBHOTO JeiicTBUA. OCOOEHHOCTH KOHCTPYKLMH OOBEMHBIX /103aTOPOB HEMPEPHIBHOTO
JENCTBUS, UCMOJIb3YEMbIX JJIsi MPOU3BOJICTBA BSXKYIIUX MaTEpUANIOB: JHUCKOBBIE, JIGHTOUYHBIE,
BUOpAIIOHHBIC, BUHTOBBIE, BO3BPATHO-NOCTyNATEIbHbIC, SUYEHKOBBIC. JIGHTOYHBIE BECOBBIE
J103aTOPBl C MEXAHUYECKOM W DJIEKTPOHHOW pETyJIHpPOBKOW. J03aTOPBI-MHUTATENN CHIPHEBBIX
IJIJAMOB: KOBIIOBBIN MHUTATENb, aBTOMATUYECKUN PEAKTUBHBINA UTATEINb IJIAMA.

Ob6opynoBanue Ay Kiaaccuukanuu marepranoB. OcoOEHHOCTH KOHCTPYKIUHU CHUT U
IPOXOTOB, NCIIOJIb3YEMBIX JJIs1 IPOM3BOACTBA BSUKYILIUX MAaTEPHAIIOB: KOJIOCHUKOBBIE BO3BPATHO-
nocTynareibHble, BUOpallMOHHbBIE, BAJIKOBbIE IPOXOTHL. Teopust cenapalvy 4acTUIl B BO31YILIHOM
IIOTOKE. YCJIOBUS Cemapallud 4YacTHll, 30HBl pasfeneHusd. KOHCTpyKuuu cemnapaTopos,
HCIIOJIb3YEMBIX JIJISl IPOM3BOCTBA BSDKYIIUX MAaTEpUAIOB: BO3IYIIHO-TIPOXOJAHON CTaTUYECKUI
cernaparop, V-cenaparop, IMHAMUYECKHI IIEHTPOOEKHBIN cenmapaTop, cenapaTop ¢ BHIHOCHBIMHU
LUKJIOHAMH, CEMapaTopbl C MOTOKOM BTOPUYHOTO Bo3ayxa. O0opyaoBaHue isl KjIacCUuPUKAIUN
TBEP/IBIX YACTHUIl B CHIPEBBIX IIIJIAMaX.

OGopynoBanue Il BHYTPHU3aBOJACKOW TPaHCHOPTUPOBKH MarepuanoB. OcobeHHOCTH
KOHCTPYKLIMU YCTPOWCTB JJIsl MPOU3BOJACTBA BSDKYIIMX MAaTEpPHANIOB: JICHTOYHBIEC, CKPEOKOBBIC
TpPaHCIIOPTEPHl, KOBIIOBbIE  DBJIeBaTOpbl. BHHTOBBIE TpaHCHOPTEPHl U  a’poxkenoda,
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THEBMOBUHTOBBIE, ITHEBMOKaMEpHBIE HACOCHL, 3piu(Tel. O0OpyaOBaHUE AJIsi TPAHCIIOPTHPOBKU
CBIPBEBBIX IJIAMOB.

OGopynoBanue At  OOCCIBUIMBAHHUS  TEXHOJIOTMYECKUX Ta3oB. (OcoOeHHOCTH
KOHCTPYKIUU 00OPYAOBaHUS JJIsi 00ECIbUIMBAHUS TEXHOJOTHUYECKUX Ta30B ISl MIPOU3BOJICTBA
BSOKYIIMX MaTEpUAJIOB: IbUICOCAJAUTENIbHBIE KaMephl, IHMKIOHBI, TPYINIOBBIE W OaTapeiiHble
IIUKJIOHBI, CKpy0Oepbl. CriocoObl MoBbIIeHUS 3()PEKTUBHOCTH (PYHKITMOHUPOBAHUS ITUKIIOHOB.
[TpUHIMIBL  ANEKTPOCTATUYECKOTO OO0ECHBUIMBAHUSA Ta30B. IEKTpopuiabTpel. PykaBHBIC
¢bunbTpel. ['paBuitnbie  ¢GuiabTpel. KomMOMHHMpOBaHHBIE YCTAaHOBKHM [UIsl  OOECTIBUIMBAHUS
IPOMBIIIJICHHBIX Ta30B. BEHTHIIATOPHI U IBIMOCOCHL. MHOTOCTaAMHOE 00ECTIBUIMBAHUE Ta30B.

O6opynoBanue 1jsl XpaHEeHUS U ycpeaHeHus marepuanoB. llItabenbHble U CUIIOCHBIE
ckinaapl. IlpenBaputenbHOE ycpeAHEHME MaTEpUaloB Ha CKiIajdax. BepTukaibHble U
TOPU30HTANIbHBIE  IIJJaM0acceiHbl,  CIOCOOBI  MEepEeMEIIMBAHMSI  CBHIPHEBBIX  IIIAMOB.
I'oMOreHn3anoOHHbIE CUIIOCA CBIPbEBOM MYKH.

Lementnble cunoca. [IHeBMOpa3rpyxarenu HeMeHTa. Y TaKOBOYHbIE MAIlIUHBI.

Paszoen 3. Tennosoe obopyoosanue 3a460008 N0 RPOU3BOOCIBY BANCYUUX MAMEPUATOE

O6opynoBanue [uisi oOOXHra MOPTIAHIUEMEHTHOrO KiuHkepa. Kiaccudukamms
BpalllaloLUXCcsl eyel. DIeMEeHThl KOHCTPYKIMHU Bpamiatomuxcs neyeil. [lpusos Bpamarommumxcs
neyeil. YIUIOTHUTENbHBIE YCTPOMCTBA TOPSYEr0 M XOJOJHOTO KOHLA BpPAILAIOIICHCS Ieyu.
VYcerpolicTBa Bo3Bpara MbUIM B IIe4b. BHyTpuIieuHble U 3arneyHble TEIII000MEHHbIE YCTPONCTBA.
Oco0OeHHOCTH KOHCTPYKLIMM  BpalIAIOIIUXCS Teuel cyxoro cmoco0a MPOU3BOJCTBA.
CyCreH3MOHHBIE IMKJIOHHBIE TeII000MeHHHUKH. II[aXTHO-IMKIIOHHBIE —TEIUIOOOMEHHUKH,
CycneH3uoHHbIE TEIIOOOMEHHHKH C JeKapOOHU3aTOpaMu ChIphEBOM MyKH. TexXHUKO-
OKOHOMHYECKHE IMOKa3aTrean 3(P(HEKTHBHOCTH NMPUMEHECHHS JeKapOoHM3aTopoB. OCOOCHHOCTH
KOHCTPYKLIMH BpAILAIOIUXCsl eueit KOMOMHUPOBAHHOTO crioco0a rpou3BocTBa. Ileun cuctemsl
Jlenone. ['openkn Bpamarmmxcs meyen.

VYcrpoiicTBa Ans TpaHY/SIIMU  ChIPEBOW MYyKH. YCTpOMCTBa sl 00€3BOKHMBAHUS
ceIpbeBbIX IUIaMOB. [llaxTHbIe meun 1t 00kHUra KIMHKEpA.

KnunkepHele XononunbHUKU. bapabaHHble U peKylnepaTropHble  XOJOJIUIbHUKH.
KonocHukoBbIe nepeTankuBaromne X010 JUIbHUKH.

OO6opynoBanue Ui CylIKd MaTepuaioB. bapaOaHHbIE, BUXPEBbIE CYIIMUJIKH, CYIIHJIKH
KUIISIILETO CJI0s1, a3pO(OHTaHHBIE CYIIHIIKH.

Pasoen 4. Cneyuanvroe obopyodosanue 3a60008 no npou3so0Cmay cunca u u3gecmu

O6opynoBaHue JUisi HPOM3BOACTBA THUIICOBBIX BSDKYIIMX MaTepuaioB. CyHIMIbHBIE
6apabaHbl, TUIICOBAPOYHbIE KOTJIbI NEPUOJUUYECKOTr0 U HempepblBHOro AeiictBus. lllaxTHble u
a’pOOMIIbHBIE MENTbHUIIBI, YCTAHOBKU JJIs1 00KUTa TUICA B KUIISIIEM CJIOe, KOHBEHEpHbIe Neun.
TemioBble arperaThl ISl MPOU3BOJCTBA BBICOKOMPOYHOrO THUIIca: Aemidep, caMo3anapHUK,
ABTOKJIAB.

O6opynoBanue A Mpou3BoACcTBa U3BecTH. OCOOEHHOCTH KOHCTPYKIIMU BPAIIAIOIINXCS
neueit 1 o0xura u3Bectd. LlaxTHele meun Uit 00XKHUra U3BECTH, OCOOCHHOCTH KOHCTPYKIIMH
nedyeil mpu paboTe Ha TBEpAOM M Ta3zoo0pazHOM TorutuBe. OOOpymoBaHWE IS TOTYUCHUS
TUIPATHOW U3BECTH, U3BECTU-TIYLIIOHKH.

Pazoen 5. Ocnoswt npoexmuposanus 3460008 axHCYWUX Mamepuanos, evinoanerue Kil

OCHOBBI IIPOEKTHPOBAHMS 3aBOJOB BKYIIUMX MarepuanoB. CTpyKTypa NpPOEKTOB H
B3aMMOCBS3b COCTABISIIOIIMX MX 4YacTed. OIHOCTaguiHOE MPOEKTUPOBAHME, TEXHOpPaOOuuil
npoeKT. J[ByxcraguitHoe MpOeKTUPOBAHUE, TEXHUYECKHH MPOEKT U paboune yepTesku. Hopmbl
TE€XHOJIOTHYECKOT0 MPOEKTHPOBaHUs. TeXHUKO-3KOHOMUYECKOe 000CHOBaHME MpoekTa. Bridop
paiioHa M TOYKH CTPOUTENbCTBA mpennpuarus. OOOCHOBaHHE €ro MOIIHOCTH, aCCOPTUMEHTA
BBIIIYCKAEMON  MPONYKLWH,  aHajdu3  OOECIEUYEeHHOCTH  CBIPhEM,  DJIEKTPOIHEPIHeEH,
TEXHOJIOTUYECKUM TOIUIUBOM M BOAOH. OOOCHOBaHME croco0a TEXHOJOTHYECKOro Mpolecca
npou3BojcTBa. ObecnieueHne TpeOOBaHUI OXPaHbl OKPYXKAIOMIEH Cpeabl P MPOSKTHPOBAHUH.
ConepxkaHne TEXHOJOTMYECKOW YacTHW MPOEKTa, OOIIMe pPEeKOMEHIAlMU IO ee pa3padoTKe.
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[TpuHIMIBI TPOEKTHUPOBAHUS CHIPHEBBIX IIEXOB, BapUAHTHl KOMIIOHOBKH 00OpYJIOBaHUSI.
[TocnenoBarenbHOCTh TEXHOJOTMUECKUX PACYeTOB IPU HPOEKTHUPOBAHWMU. MarepuanbHbIi
OanaHc 3aBoja, pacyeT MOTPEOHOCTH B MCXOAHBIX MaTepHajax, dKCILTyaTallMOHHON MOIIHOCTH
OCHOBHBIX  IIPOM3BOJICTBEHHBIX  IIeXOB. Pacuer  KojauuecTBa  €IMHUI]  OCHOBHOI'O
TEXHOJIOTHYECKOr0 00opynoBanus. [IpuHIMIBI pacueTa arperatHo-NMOTOYHBIX JIMHUM, 0I00p
000pyI0BaHUs Ul KOMIUIEKTALlMU arperaTHO-NMOTOYHbIX JIMHUHA. TpeGoBaHUs K COAEp KaHUIO,
KOMITOHOBKE U 0(hOpMIICHHUIO TpaduecKOi YacTH MPOEKTa.
4 O0beM yueOHOH TUCHMILINHBI

Beero Cemectp
Bu e6HOM DAGOTLL 7 cemecTp 8 cemecTp
Aya p 3E Axan. 3E Axan. 3E Axan.
q. q, q,
OO01mast TpyT0eMKOCTh TUCITUTUTHHBI 7 252 5 180 2 72
KonTakTHasi padoTa — ay1uTOpHBIE 2,67 9% 1.78 64 0,89 30
3aHATHA:
B TOM 4mcJje B popMe NpPaKkTHIECKOi 0,89 32 i i 0,89 30
MOATrOTOBKH
Jlexnun 0,89 32 0,89 32 - -
[Tpaktuueckue 3ansaTus (I113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIe B (hOpME TPAKTUICCKON 0,89 32 i i 0,89 30
[IOJrOTOBKH
CamocrosiTesibHas padoTa 3,33 120 2,22 80 1,11 40
KoHTtakTHas camocTosTenbHas pabora 0,4 - 0,4
CaMOCTOSITEeIbHOE U3YUCHUE Pa3JIeliOB 3,33 119.6 2,22 80 1,11 39.6
JIACIIUIUTHHBI
Buabl KOHTPOJIA:
Kypcosoii nmpoekt + + - - + +
OK3aMeH 1 36 1 36 - -
KonTaktHas paboTa — mpoMeKyTOUHAs
0,4 0,4 -
aTTecTalus 1 -
[ToaroroBka K 3K3aMeHy. 35,6 35,6 —
Buja nToroBoro KOHTpoJIs: OK3aMeH Kypcogoii
NMPOEKT
Beero Cemectp
B yue6Hoi paGoTs! 7 cemecTp 8 cemecTp
3E Actp. 3F Actp. 3E Actp.
q, q, 9.
OO6m1ast TpyA0€MKOCTh TUCITUTUIHHBI 7 189 5 135 2 54
KonrakTHas padora — ayiuTopHbIE 267 | 721 | 1,78 | 481 | 089 24
3aHATHS:
B TOM 4mcJje B popMe NpPaKkTHYECKOii 0.89 24 i i 0.89 24
NMOJATr0TOBKH
Jlexnun 0,89 24,0 0,89 24.0 - —
[Tpaktuueckue 3ausaTus (I113) 1,78 48,1 0,89 24,0 0,89 | 24,0
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 0.89 24 i i 0.89 24
ITOJATOTOBKH
CamocTosiTe1bHas1 padoTa 3,33 | 899 | 2,22 599 | 111 | 30,0
KoHnTakTHas camocTosiTelbHas paboTa 3,33 0,3 2,22 — 1,11 0,3
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CaMoCTOSTENILHOE U3YUCHHUE Pa3/IeiI0B
YHCHUE pasi 89,7 60 29,7
U CIATIINHEBI
Buabl KOHTPOJIA:
KypcoBoii npoekT + + — +
IK3aMeH 1 27 1 27 —
KonrtakTHas pabora — IpOMEKyTOUYHas
0.3 0,3 -
arTecTanus 1 1 -
[ToaroroBka K 3K3aMeHy. 26,7 26,7 -
KypcosBoii
Bua uTOroBoro KOHTpoJIs: IK3aMeH yp
NMPOEKT

AHHOTaNUA padoyeil NPOrpaMMbl AU CHUNIMHBI
«O00opynoBaHNe U OCHOBbI NPOEKTHPOBAHMS MpeANPUATHI
10 NPOU3BOACTBY KEPAMUKU)

1 Heab AuCHMIVIMHBI — TpuoOpeTeHHe OO0YyYaroLMMMCA YIIyOJIEHHBIX 3HAaHUA H
KOMIIETEHIIM B 00JacTh OOOpPYHOBaHUS M OCHOB MPOCKTHPOBAHUS TPEANPHATHN 10
IPOU3BOJICTBY KEPAMUKH.

2 B pe3yJjbTaTe H3y4eHUs! JUCHUILIMHBI 00YYAIOUIUACS T0JI/KEH:

Obnadamye cleAyOMUMU KOMIIETCHIUAMU U HHAUKATOPAMH UX TOCTH)KEHUS:

[K-1.1, I1K-1.2, T1K-1.3, TIK-6.1, TTK-6.2, TTK-6.3.

3namo:

- IPUHIMIBI PaOOThl, JOCTOMHCTBA M HEIOCTAaTKU, HauOoJiee MPOrpecCUBHbIE CIIOCOOBI
IKCIUTyaTalli 000pyJ0BaHMs ISl IPOU3BO/ICTBA KEPAMUKU;

- pacueT ¥ 000CHOBAaHUE aCCOPTUMEHTA TOTOBOM MPOIYKIIMN U MOLTHOCTH MPEANPUATHS,
pacueTsl NOTPeOHOCTHU CBIPhS, MAaTEPHAJIOB, 000PYI0BaAHMUS;

- OCHOBBI KOMIIOHOBOYHBIX PEIIEHUI TEXHOJIOIMYECKOro 000PYA0BaHHS U MEXaHU3AIH
TPAaHCIOPTHBIX OIEPAIMii 10 IIeXaM U Y9aCcTKaM BCETO IPOM3BOJICTBA,

Ymemu:

- BBITIOJIHATH PAcueThl MO0 TEXHUKO-DPKOHOMHYECKOMY OOOCHOBAHUIO IIEJIECO00PAa3HOCTH
NPOEKTUPOBAHUS (CTPOUTEIHCTBA), TEXHOJIOTUYECKOH pa3paboTKe MPOEKTa;

- IPUMEHSATH 3JIEMEHTHl aBTOMATU3alUK pabOThl 000pYy10BaHUS;

- IPOBOJIUTH aHAJIN3 HOPMATUBHOM JIOKYMEHTALUY;

Braoemy:

- 3HaHUSAMM O TIPOTPECCHBHBIX TEXHOJOTMUECKUX Tpoleccax M 00OpYyIOBaHUH,
00eCTIeYNBArOIINX BBICOKOE Ka4eCTBO MPOAYKIINH, TIOBBIMICHHE MPOU3BOAUTEIHHOCTH TPYAA H
KYJIBTYpBI IPOU3BO/JICTBA;

- pemieHHusIMH, O0ECTeUMBAIONIMMH YMEHbBIICHHE 3arps3HEHHs] OKPYKAIOMIeW Cpesbl,
yIy4IlIeHUe YCIOBUM Tpyaa;

- croco0amu MOMCKa U aHaJlM3a HOPMAaTUBHOM TOKYMEHTALIUH.

3 Kpartkoe conep:kanue JMCHUIITHHBI

Pazgen 1. O6opynoBanue 1yist modydeHust POPMOBOUYHBIX MACC

1.1. O6opynoBaHue i MOTYUEHUS U3MEIbYEHHBIX KOMIIOHEHTOB KEPaMUYECKHX Macc.

3amada MoTy4YeHUs] N3MEIbYCHHBIX TMTOPOIIKOB B KEPAMHUECKUX MPOM3BOJICTBAX B CBSI3U
co cnenn(uIecKkuMy TpeOOBAaHUAMHU K UX AHcriepcHOocTH. PaboTta npobieHus 1 u3MeNbYeHuUs.

OcHOBHbIE ~ TUIBI  JAPOOMIBHO-IOMOJBHOIO  OOOPYIOBaHMS, HCHOJIB3YEMOIO B
KEepaMHUYEeCKHX MPOU3BOACTBAX. J[pOOMIIKHM - IIEKOBBIE, KOHYCHBIC, MOJIOTKOBBIE, BAJIKOBBIE (B
TOM 4YHCI€ CHEUATU3UPOBaHHbIE JUIsI TIpyOoOro JIpoOjeHHsl IJIMHBI), TJIMHOPE3KH,
JIe3UHTETPaTOPhl, IMOMOJIbHBIE OET'YHBI, CPEIHEXOJIOBBIC MEJIBHUIBI, LIAPOBHIC MEJIBHUIIBI
HENPEPHIBHOTO U NEPUOJUUECKOTO I€HCTBHS, BUOPAILIMOHHBIE MEIBHUIIBI, CTPYHHBIE MEJIbHULIBL,
aTTPUTOPBI, IJIAHETAPHBIE MENBHUIIBL. [IpuHIMI UX pabOTHl, OCHOBHBIE AJIEMEHTHI KOHCTPYKIIHHA
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U CpPaBHUTENIbHAS TEXHOJOTHMYECKAas OIICHKA Pa3IMYHBIX APOOMIBHO-TIOMOJBHBIX MAIIHH.
OcoOennoctu pa®oThl 00OpyHOBaHUS JJiE TOHKOTO U CBEPXTOHKOTO HM3MEJbUCHUS.
CpaBHHTENbHAs OLEHKAa MAIIMH [0 MBUICBBIJCICHUIO MPH IOMOJIE M TPAHCIOPTHPOBAHUU
MOpOIIKOB. Peanuzarusi MepomnpusiTUil MO OXpaHe TpyAa U OKpYKaloIIed Cpelapl IMyTeM
palMOHATIBHOTO BBIOOpA METOJIOB M3MeENbUeHUsI U 000opynoBaHus. COBpeMEHHbIC TCHICHIIUU B
MIPOU3BOJICTBE IPOOUIBHO-TIOMOJIBHOTO 000pYI0BaHUS.

1.2. OGopynoBanue misi pa3fciieHUsT MATePUAIOB IO KPYMHOCTH, JJIsSi MarHUTHOTO
oOorarieHus, T03UPOBaHUS U TPAHCIOPTUPOBKU BHYTPH IIEXOB.

Mertoabl pa3zieneHuss MaTepualoB MO pa3MepaM 3epHa. BO3MOXHOCTH, OTrpaHUYEHUS,
paloHaidbHble O00JIaCTH MCHOJb30BAaHUS PA3IMYHBIX METOJOB: TpPOXOueHHus (paccena),
pasjeneHrss B BO3IYIIHOM IOTOKE W THUApaBIMUYEcKOW kiaccuduranuu. OCHOBHBIC THIIBI
000py/0BaHus, MPUMEHSEMOr0 B KEPaMHMUYECKON TEXHOJIOTHH: CHUTa U TIPOXOTa, BO3AYILIHBIE
Cermaparopbl, THAPOKIACCUPUKATOPHI W  THAPOUUKIOHBL.  OLeHKa  CpaBHHUTEIHHOMN
s dexTUBHOCTH mTpollecca pa3ieieHHs B Pa3IMYHbIX THUMax oOopynoBaHus. CoBpeMEHHbBIE
TEH/ICHIIH B COBEPIICHCTBOBAHUH YCTPONCTB IS Pa3/IeICHUS.

YcrpoiictBa Uisi  BbIAETCHHS TOHKUX MOPOIIKOB M3 BO3AYIIHOTO TMOTOKa U
o0ecTbUIMBaHUSl BO3/yXa: ammaparbl s LHEeHTPOOEKHOTo, (MIBTPAIMOHHOTO W MOKPOTO
NbUICYIaBIMBAaHUS M UX OCOOEHHOCTH, a TAaKKe€ OCHOBBI pacuera B MpoIleccax MPOU3BOACTBA
KepaMUKH. 3HAUYE€HUE MbUICYIABIMBAHUSA IS OXpaHbl TPyAa W YCTPAHEHHs 3arps3HEHHS
OKpyXaromie cpenbl. TeHICHIMHM COBEPIICHCTBOBAHMS OOOPYIOBaHHS [JIsl Cemapanuu |
00ecnblIMBaHUS.

OcHoBHbIE TUIIBI 00OPYIOBaHUS JI1 MATHUTHOW OYMCTKH M3MEIbUYEHHBIX MaTEpHAalOB.
O6opynoBanue i TPAHCIIOPTUPOBKA M XPaHEHHsS M3MEJIbUEHHBIX IMOPOIIKOOOPA3HBIX
MmatepHranoB. OCHOBHbIE THIIBI TPAHCIIOPTEPOB, JIEBATOPOB U YCTPOMCTB JIJIsl THEBMATHYECKOTO
TPAaHCIIOPTA, UX CPAaBHUTEIbHBIE OIIEHKH. ByHKepbI, CHIIOCHI, MTUTATEeNH, 103aTOphl. COBpeMEHHBIE
TEH/IEHIIUHM COBEPIIEHCTBOBAHUS 3TOT0 000PYI0BAHHUS.

[TpuMepbl KOMITOHOBOK JIPOOHMIIBHO-TIOMOJIBHOTO O0OpYIOBaHHUS W OOOPYAOBAHUS IS
paszeneHus MaTepHuaia 1o KpymnHocTu. PacyeTsl MaTepuanbHOro 6ajaHca M ydeTa BO3BPATHBIX
noteps. [IpuHIunBl BEIOOpa 000PYAOBAHHUS.

1.3. O6opynoBaHue i CMEIIMBaHUS (POPMOBOYHBIX MacC U MX 00E3BOKUBAHMSL.

3amava cTagiy CMEIIMBAaHUS KOMIIOHEHTOB M BBEIEHHS BPEMEHHOHM TEXHOJIOTHYECKOM
CBSI3KM B 3aBUCUMOCTH OT MeToia (opmoBaHusa. Kiaccudukaius mnpoueccoB MOATOTOBKU
KEePaMUYECKHX MACC M COOTBETCTBYIOIINX BHJIOB CMECHTEIIBHOTO 000PYIOBAHHS.

YcrpoiicTBO 1 paboTa MallIMH HEMPEPBIBHOTO JEHCTBUS AJIS1 CMEUIMBAHUS U YBIAKHEHHS
rpy0okepamuueckux Macc. JlonactHele cmecutenu. [lapoyBrnaxHuTenu.

YerpoiicTBo 1 paboTa cMecHuTeneld epruoInIecKoro ASHCTBUS sl CMEITMBAHUS MacC B
IIPOM3BOJICTBE OTHEYNOPOB U I'pyOOil KepaMUKU: CMECHTEIbHbIE OET'YHBl M JIPYrHe MAaIIUHBI
nosno6Horo tuna. CriocoObl aBTOMaTU3aIMK YIIpaBIeHUs pab0TOM cMecuTenel nepuoinyeckoro
JIEHCTBHS.

CpaBHHTENBHAsT OIEHKA CMECHUTENICH NPUMEHHTENBHO K IUIACTHYHBIM M TIOJYCYXHM
MaccaM M T€H/ICHIIUN COBEPIIEHCTBOBAHUS 3TOT0 000pYy10BaHHUS.

HInukepHbIe MEIATKA TIEPUOTUIECKOTO IEHCTBUS JJIsl TIOATOTOBKH TOHKOKEPAMUYECKUX
Macc (BKJIIOYas paclyCKaHWe TJIMHHUCTBIX KOMIIOHEHTOB). YCTpOICTBO, Ha3Ha4eHHUE W
CpaBHUTENbHAS OIEHKA pa3IMYHBIX THUIOB MEIIANIOK: TOPH30HTAJIBHBIE M BEPTHKAIBHBIC,
JIONIACTHBIE, POTIEIIIEPHBIE.

[TpuHIUTIBI yCTPOHCTBA M CXEMBI MCTIOJIb30BaHUS HETIPEPBIBHO-IEHCTBYIOIIMX MAIIIH JIJIS
pacIycKaHus TIIMHUCTBIX KOMIIOHEHTOB. TEHJEHLMU COBEPIICHCTBOBAHUS MEIIAJIOK M MAaIlluH
JUTSL pOCITYCKa TJIUH.

OcHoBHOE 000pyJOBaHUE, IPUMEHSEMOE JJIsi 00E3BOKMBAHUS KEPAMHUECKUX Macc MpH
IUTMKEPHOW TOJrOTOBKE CYCHEH3UH, OCOOCHHOCTH PEXKHMMOB M KHHETUKH (UIBTPOBAHMUS.
Pemenus, obecrieynBaroniyie MEXaHHW3AIMI0 M aBTOMATH3AIMIO PadOThl (UIBTP-TPECCOB.
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BrnasxHoCTh NOTy4aeMbIX KOp)KeH M UX JanbHeimas nepepadboTka. Vicnonp3oBaHne WIU OYUCTKA
GWIbTpaToOB I INPEeNOTBpAILEHHs] 3arpsA3HEHUs OKpyxarouled cpeapl. TeHaeHuuu B
COBEPILIEHCTBOBAHUH 000PYI0BaHUS AJIsi 00€3BOKUBAHHS INTUKEPOB.

OcCoOeHHOCTH HAcoCOB, NMPUMEHSEMBIX I 3aKaukd (PUIBTP-IIPECCOB U TpaHCIIOpTa
LJIMKEPOB; MEMOpaHHbIE U YEPBSIYHbBIE HACOCHL. TEHIEHIIMU B UX COBEPLIEHCTBOBAHUU.

[losyyeHne mpecc-MOpPOUIKOB W3 KEPaMHUYECKMX LUIMKEpOB. (OCHOBHBIE THIIBI U
0COOEHHOCTH KOHCTPYKIMM pacbUIMTEIbHBIX CYLIMII, U CYILINJ B KUIISILIEM CJIOE, IPUMEHIEMBIX
B KEpPaMHYECKON TEXHOJIOTHH. [ paHyIATOPBI U UX CPABHEHME C PACTIBUIMTEIBHBIMU CYLIMIIAMHU.

[TpumMepbl KOMIIOHOBOK JIpOOHMIIBHO-TIOMOJIBHOTO 000OpYIOBaHUA M OOOPYAOBAHUS IS
HOJArOTOBKH (hOPMOBOYHBIX Macc. Macco3aroTOBUTEIbHBIE LIEXH.

Paznen 2. O6opynoBanue aiist GOpMOBaHUS 3aTOTOBOK

2.1. O6opynoBanue A1 GOPMOBAHUS 3arOTOBOK CIIOCOOOM ILIACTUYECKOr0 (hOPMOBAHHUS.

OCOoOEHHOCTH TIACTUYECKOTO (hOPMOBaHUS KepaMHuecKux macc. OCHOBHBIE BapHAHTHI
IPOLIECCOB IIACTUYECKOro (POPMOBAHUS: NPOTSDKKA, IITEMIeIbHOe (OpMOBaHUE, packaTka B
Tena BpamieHus. [Ipumensiemble 1711 HUX TUIIBI 000PYAOBAHHUS.

JIeHTO4HbIE IPECCHI U MSUIKH. Y CTPOMCTBA JIEHTOYHBIX ITPECCOB C BAHTOBBIMHU JIONIACTAMU
1 0COOEHHOCTH MX OCHOBHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB (KOPITYC, 3arpy304HO-IIUTAaTEIbHOE
YCTPOMCTBO, BHUHTOBBIE JIONACTH, TOJIOBKA, MyHAIITYK). IIpomeccel, mnpoucxopsmue npu
(dbopMOBaHUM Ha JICHTOYHBIX Ipeccax. Buer Opaka 1 criocoObl UX MpeToTBPAICHHS.

Bakyy™MmHble JeHTOuUHBIE Hpecchl. MexaHu3Mbl U 3(PQPEKTUBHOCTb BAaKYyMHUPOBAaHHUS.
BopokonbueBbsle 1 MacisiHble BaKyyMHbIEe HAacOChl. OCHOBHBIE TUIIBI KOHCTPYKLIHUNA BaKyyMHBIX
IIPECCOB U UX CPAaBHUTEIbHAS XapaKTepUCTHKA. Bakyymmsuiku. PexuMbl BakyyMHUpOBaHMs U
TUIIBI BAKyYMHBIX HacoCOB. BepTukaibHbIe Mpecchl it (POPMOBAaHUS KaHATU3AIMOHHBIX TPYO.
Oco0eHHOCTH UX YCTpOMCTBA.

DneMeHTHI pacueTa JIGHTOYHBIX PECCOB C BUHTOBBIMM JIONACTAMU. [Ipon3BOIMTENBHOCT
IIPECCOB, JaBJICHHE MPECCOBAHUA U MOTpedisieMas MOIIHOCTE. OCHOBHBIE CBEJIEHUS O Mpeccax
JUISL TITACTHYECKOro (OpMOBaHUS IOPIIHEBOIO TuMa. TEHAEHIMH B COBEPILIEHCTBOBAHUU
o0opynoBaHus A1 GOPMOBAHHS METOJIOM IPOTSKKH.

TpeOGoBanusi, peAbsIBIsIEMbIE K MaIIMHAM JJisi Hape3Ku ChIpIa (3aroTOBOK) U3 Opyca,
BBI/IaBJIMBAEMOT0 JICHTOUYHBIM IIpeccoM. OCHOBHBIE THIIBI PE3ATENBHBIX alllapaToB. Y CTPOHCTBO
Y KHHEMaTHKa paboThl OJJHOCTPYHHOT'O pe3aTeIbHOIO CTaHKa.

[Tpunuun paboThl pe3aTenbHBIX YCTPOHCTB ¢ ¢orodnemenToM. OOmme cBeneHus o6
YCTPOMCTBAX JJIsI aBTOMAaTUYECKOM CaJIKM HApEe3aHHOTrO chipua. [IpuMepbl KOMITOHOBOK MPECCOB
JUISL IPOTSDKKHU C TIPEIIECTBYIOIUM UM 000pyIOBaHHUEM.

Ob6opynoBanue It (POPMOBAaHUS M3JENUNA TOHKOW KepaMUKu. OCOOEHHOCTH Mpolecca
dbopMoOBaHHMS TeN BpAIICHHWS PACKATKOW TOHKOKEpaMHUUYECKOW Macchl. BiusHme pexnma
(dopMOBaHUS Ha CTPOCHME W Ka4yecTBO CPOPMOBAHHBIX H3lenui. JledekTsl u crnocoObl ux
YCTpaHEHHS.

OcHOBHBIE BUBI MAIIMH IS [TOJIy4€HHUS 3ar0TOBOK. @OpMOBaHNE TOHKOCTEHHBIX TOJIBIX
U IUIOCKUX U3Jenuid (X03aicTBEeHHBIM (apdop, (asHC) Ha PYUHBIX U MEXAHU3UPOBAHHBIX
CTaHKax.

[IpuHIMn ycTpolicTBAa M OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI I10JyaBTOMATOB:
ylpaBJIeHUE BCEMHU olepauusMud (OPMOBAHUS C TOMOLIbIO pPacCHpeeNUTeTLHOIO Baa.
Paznuynble BapuaHThI npoliecca popMOBaHUS: OTHOCTAIMHHOE U ABYXCTaauiiHOe (hopMOBaHueE,
dopmoBanue 1mabioHaMu M ponukamMu. KuHemarmueckue cxeMmbl Haubosiee XapaKTEpHbIX
M0JIyaBTOMAaTOB. TeHJAEHIINH B COBEPIICHCTBOBAHUU O00OpYIOBaHUS 11 (OPMOBAHUSI METOJIOM
pacKaTKH.

HItemnensHble mpecchl A IIacTudeckoro QopmoBanus. OcoOeHHOCTH mpolecca
ITEMIENbHOr0 (POPMOBAHUS U3ACTUN M3 rpyOOKepaMHUECKUX IIACTUUHBIX Macc. OCHOBHBIE
TUIIBI IIPECCOB, NMPUMEHSAEMBIX IS JOIPECCOBKH OTHEYNIOPOB M KUCIOTOYIOPHBIX W3ICIINH,
¢dopmoBanus uepenuipl. Mx ycTtpoiictBo M paborta. Ilpumepsl KOMIOHOBOK IPECCOB IS
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IITEMIENBFHOTO  MPECCOBAaHMS C  MPEOIIECTBYIOIIMM  O0OpyAOBaHHEM. TeHIEHIMH B
COBEpILEHCTBOBAHUH 000py10BaHUs AJ1s1 POPMOBAHUS METOIOM JJOIIPECCOBKHU.

[Tyt monHON MexaHu3auu mnpoiecca GOpMOBaHUS X03sICTBEHHOTO (hapdopa u dasiHca
¢ 00beAMHEHUEM IIpecca JUIsl MPOTSHKKH, YCTPOMCTBA Ui Hape3aHHs IJ1acToB, (POPMYIOLIETO
arperara i KOHBEMEpHOTo CyIINJIa B €IMHBIN arperaT - HOTOUYHYIO JUHUIO. [IprMepbpl KOMIIOHOBOK
IPECCOB IS IITEMIIEIbHOI0 IIPECCOBAHUS C IPEIIECTBYIOUIMM 000pyI0BAaHUEM.

2.2. O6opynoBaHHe AJIsl IPECCOBAHMS 3aTOTOBOK U3 MTOPOIIKOB.

Oco6eHHOCTH M BapHaHThl Mpoliecca MPeccOBaHUS M3Jenuil u3 nopomkoB. CrnocoOsl
peryaupoBaHus JaBICHUS M IUIOTHOCTH. TpeOoBaHHMs K TOPOIMIKaM Ui MOJIYCYXOro
npeccoBanus. [[pyunHbI OABIICHUS U IIyTH yCTPAaHEHHS HEPABHOILIIOTHOCTH, IEPENPECCOBOYHBIX
TPEUIMH W JpYrux JeeKToB NpeccoBOK. OCHOBHBIE BapHAHTHl NPUMEHSIEMBIX PEKHMOB
peccoBaHus (OJHOCTOPOHHEE U JIBYXCTOPOHHEE C)KAaTHE: UCIOJb30BaHME IIABAIOIIMX (BOpM,
CTYIIEHYAThIE PEKUMBI IPECCOBAHU).

Knaccugukanus npeccoB Mo MCTOYHMKAM CO3AAaHUS MPECCYIOIEro YCHIUs, 10 TUIaM
IPECCYIOIIMX U MEPEMEIIAOIINX MEXaHU3MOB, 110 peXHUMaM IpeccoBaHMs. PeBosibBEpHBbIE U
POTOPHBIE MPECCHI.

Mexannyeckue 1mpeccel. IIpuHuun AeMcTBUS M JOCTOMHCTBA  KOJEHOPBIYAKHOIO
mexaHu3Ma. KoHCcTpyKius u paboTa TUIHYHBIX KOJEHOPBIYAXKHBIX MPECCOB I NPECCOBAHMS
OTHEYIOPOB, CTPOMUTEIBHOTO KHUpIHWYa M IUIMTOK. MeXaHU3Mbl [UIsl 3achlIKM Macchl M
BBITAJIKUBAHMS M3ACIUN. YCTPOWCTBAa JUIsl TUAPABIMYECKOIO PETYJIMPOBAHMS [aBJICHUS Ha
MEXaHUYECKUX Mpeccax.

[IpuHuun nefcTBUS W OCHOBHBIE 3JIEMEHTBl KOHCTPYKLHUH (PPUKIUOHHBIX IPECCOB.
Crenuduueckue 0COOGHHOCTH Ipolecca IpeccoBaHus Ha d3Tux mpeccax. CrnocoOsr
aBTOMaTH3alMM (PUKIIMOHHBIX IPecCOB. BUHTOBBIE MPECCHI € 1YTrOCTaTOPHBIM MPUBOJIOM.

I'unpaBnuueckue mpeccbl. (OCOOEHHOCTM M OCHOBHbIE O0JacTH NPUMEHEHUs
TU/IPABIMYECKUX IIPECCOB B KEPAMUYECKOM TEXHOJOTrMU. OCHOBHBIE THIBI I'MAPABIMYECKHUX
IIPECCOB, MPUMEHSIEMBIX B IPOU3BOJCTBE OTHEYNOPOB, KEPAMUUYECKUX IUIUTOK U TEXHUUYECKOM
kepaMuku. OOOpyZOBaHME TUAPABIMYECKONM CXEMbI IIPECCOB: HACOCHl, AKKYMYISTOPBHI,
npeoOpa3oBareny  JaBi€HMs,  30JOTHUKM,  KjamaHbl.  ABTOMaTH3alldsg  yIPaBICHUS
THJIPaBINYECKUMU IpeccaMu (pacCcMaTpUBAETCS Ha PUMEPE OJHOTO U3 ITPECCOB).

OcHOBHbBIE OCOOEHHOCTH M METO/IbI IPECCOBaHUS U3JeIni cinoxHol popmbl. Hekoropbie
KOHCTPYKTUBHBIE peLIeHHs Tpecc-(hopM, KEPHOB U ITyaHCOHOB, 00€CIIEUNBAIOIINX BEIpABHUBAHHE
kodp¢uumeHToB  cxartus. [wapocratmyeckoe W KBAa3MM30CTATUYECKOE  IPECCOBAHUE.
BubponpeccoBanue. ['a3octaTnueckoe mpeccoBaHue.

CoBpeMeHHbIE TEHJEHIIMHM COBEPLIEHCTBOBAHUS IIPECCOB U1 MOJIYCYXOrO MPECCOBAHUS.
[Ipecc-bopMbl s TpeccoBaHUS KEepaMMUECKHUX IUIMTOK: 3€pKajibHblEe, C Iepenayei,
rUApocTaTUdYecKue mramMisl. [IpuMepsl KOMIIOHOBOK MPECCOB IS MOJIYCYXOro IIPECCOBAHUSA U
MPEIIIECTBYIOLIET0 000y 10BaHUS.

2.3. O6opynoBanue ansi (OpMOBaHHUs 3arOTOBOK METOAOM JUThS, METOJIOM OOTOYKH.
JononmuauTtensHas 00paboTKa.

OcobeHHOCTH Tpoliecca JMThbS KEPaMHUYECKHUX I[UIMKEPOB B TOPUCTBIE (POPMBEI.
TpeboBanus Kk NUTMKEepaM U MOpUCTHIM popmam. Knaccudukaius METO10B JINThS, TPUMEHSIEMBIX
B KepaMHUuecKoil TexHosoruu. O6opynoBaHue JUTEHHBIX 1IE€XOB JJIsl IPOU3BOACTBA CAHUTAPHO-
CTPOUTENIBHOM  KepaMUKH. Memankyu, Hacochl, NIIIMKEPONPOBOJbI, YCTPOMCTBA  JUIS
BaKyyMHpOBaHUsl IUIMKepoB. [lepexox OT JNMTEHHBIX KOHBEHEPOB K MEXaHU3UPOBAHHBIM
JIUTEHHBIM CTEHAAM.

YcrpoiicTBO W paboTa KapycelnbHOH MAaIIMHBI JUIS OTJIMBKM TOHKOCTEHHBIX IOJBIX
W3JIEITMA METOJIOM CIMBHOTO JINTBSI.

OOGopynoBaHue sl TOPAYETO JHUThS H3JENUNA M3 TEPMOIUIACTUYHBIX IIIJTMKEPOB.
TunuyHble KOHCTPYKIMH JIUTEHHBIX MAIIUH U PEXUMBI KX PaOOTHI.

CriocoObl M3roTOBIECHHS TOHKUX KEPAMUYECKUX IUICHOK, a TAK)KE KepaMUUYECKON (aHephl.
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OcobeHHocT TUThA 1o faBieHueM. O0opyI0BaHUE IS TUTHSI U3ACIHMA I10/1 TAaBICHUEM.

KoMmnoHoBoYHbIE pelieHns mo pa3MelleHno 00opyaoBanus npu GoOpMOBaHUN METOJIOM
auThs. TeHIeHIINU COBEPUICHCTBOBAHUS 000PYJOBAHUS IS JIUThSI KEPAMHUCCKUX U3ICTHUI.

O6opynoBanue 1151 00paboTKH pe3aHrueM (00TOYKH) 3aTOTOBOK M30JISITOPOB. MOKpHI 1
CyXxo# criocoOblI ria3zypoBanusi. O60pynoBaHue IS TIIa3ypOBaHUS U3IEINN METOaMU OKYHAHUS,
MOJIMBA, MYyJbBEPU3ALUH, DJIEKTPOCTATUYECKUM, OJHOBPEMEHHBIM MPECCOBAHUEM ILTUTOYHOTO
CJIOS M TJIa3ypH. Y CTPOMCTBO IIa3ypOBOYHOr0 KOHBENEPA IS TIIUTOK.

PotopHble M pOTOpPHO-KOHBEHEpHbIE JMHUM M BO3MOKHOCTH HMX HCIIOJIB30BAaHUS B
TEXHOJIOTUHU KEPAMUKH B CPAaBHEHUH C POOOTU3UPOBAHHBIMU KOMILIEKCAMH.

Pa3nen 3. OCHOBBI IPOEKTUPOBAHUS PEIIPUITUN IO TPOU3BOJICTBY KEPAMUKH

3.1. O0mue nosIoKeHUsl O MPOEKTUPOBAHUU.

TexHuko-skoHOMUYEeCkoe O00OCHOBaHME, BBIOOp MeCTa CTPOUTEILCTBA, 3a/JaHUE Ha
npoektupoBanue. OcHoBHbIC ompeneneHus. [Ipeanpoexktusie padoTel. OO0IIas MOSCHUTEIbHAS
3anucka. [ 'eHepanbHbId IJ1aH ¥ TpaHCHopT. TexHonornueckue pemenus. Opranuszaius U yeIoBUs
Tpyda pabOOTHUKOB. YIpaBlieHWE NPOU3BOJACTBOM U MPEANPUATHEM. APXUTEKTYPHO-
cTpouTenbHble pemieHus. CroernuanbHoe 000pyAOBaHME, CETH M CUCTeMbl.  OpraHuzanus
cTpoutenberBa. OxpaHa okpyxkaromeil cpenpl. CrenuanbHO-TEXHUYECKUE MEPOIPHUSITHS
rpaXAaHCKoW 00OpOHBL. MeponpuaTus M0 MNPEAYNPEKACHUIO YPE3BbIYAWHBIX CHUTYaAIUH.
CwmerHast nokymMeHTanus. DPPeKTHBHOCTh HHBECTHUIINH.

Ponb cnenmanucra npu npoeKTUpoBaHUU. J(eHCTBYIOIME HOPMATUBHBIE TOKYMEHTHI 110
cTpouTenbecTBY. HOpPMBI  TEXHOJIIOTMYECKOTO MPOEKTUPOBAHUS M TEXHUKO-IKOHOMHUYECKHE
MOoKa3aTeNn npeanpuatuid kepamudyeckoi npomseineHHoctd. Cucremsl ECKJ, ECT, ECT/JC
B IPOEKTHPOBaHUH. [IprMeHeHrne KOMITBIOTEPOB MPHU MPOCSKTHPOBAHHH.

3.2. ConeprkaHue KypCOBBIX CTYJEHUECKUX PAOOT M JUINIOMHOTO MTPOEKTUPOBAHHUS.

TemaTuka KypcOBBIX CTYAE€HUYECKHX pabOT W JUIUIOMHBIX MpoekToB. O0beM U
COJiepKaHUe KYypCOBOM CTyAeHYecKoH paboThl M AMIIIOMHOro npoekTta. OcobeHHOCTH
MPOSKTHPOBAHUS TP PEKOHCTPYKIIMH JEHCTBYIOIIEr0 NpeanpusTus. VICTOYHHKH HE0OX0aMMOi
UHpOpPMALIUU 71 KypCOBOIO U AMIIJIOMHOTO MpOeKTUpoBaHMs. [IpruMeHeHrne BBIYMCIUTEIbHON
TEXHUKHU TPU TIPOSKTHPOBAHHH.

TpeboBanust Mo OQOPMICHHIO PACUETHO-MOSICHUTENFHOW 3alUCKU K JAUIUIOMHOMY
npoekty. Pazmensl, Bxomsamme B y4eOHBIM TmpoekT. (OOOCHOBaHHE 11€JECO00PA3HOCTH
NPOEKTHPOBaHUs 00beKTa. BbIOOp palioHa M TOUKM CTpOUTEIbCTBA MpeanpusaTis. O6G0cHOBaHUE
€ro MOUIHOCTH, aCCOPTUMEHTa BBIIYCKaeMON MPOAYKLUHU, aHAJIN3 OOECIEUEHHOCTU CBIPHEM,
AIIEKTPOIHEPTHel, TEXHOJOTMUECKUM TOIIMBOM U BOJOH.

OO6ocHoBaHMe crocoba TEXHOJOTHUECKOro Ipolecca Hpou3BojacTBa. ObecneueHue
TpeOOBaHUII  OXpaHbl  OKpyXKarolleil cpeasl npu  npoektupoBaHuu.  Coaep:kaHue
TEXHOJIOTUYECKON YacTH TNpoeKTa, oOIIMe pekoMeHAaluuu mno ee paspabotke. IlogbemHo-
TPaHCIIOPTHOE O0OPYJAOBaHME W BHYTPUILIEXOBOM TpaHCHOPT. [IpUHIMIBI NPOEKTHPOBAHUS
Macco3aroTOBUTENIbHBIX 11€XOB, BApUAHTHl KOMIIOHOBKH 000pyaoBaHus. [IpoekTupoBaHue 11eX0B
dbopMoOBaHUS KepaMHUYECKHUX 3aroToBoK. [IpoekTupoBaHHe 1E€XOB O0OXHTra KepaMUYeCKHX
3aroToBOK. [ [pHHIMIIBI ¥ IPEANOCHIIKY BBIOOPA IEYHOTO arperarta.

3.3. TunoBsIe pemieHus 0 BHIOOPY M pa3MEIICHUIO 000PYyT0BaHHUS.

ITpon3BOACTBO OrHEYNOPOB, KAHATU3ALMOHHBIX TPYyO, KHUCIOTOYHOPHBIX W3AEIHM.
[Tpon3BOJACTBO CTEHOBBIX MAaTEpUAIOB, KEepaMHUYECKHX TpPYOOK, CaHUTAapHOH KepaMHKH,
xo3siicTBeHHOrO (Qapdopa u dasHca, 3MeKTponuszonaTopoB. Hexoropsie obmume ocoGeHHOCTH
TEXHOJIOTHYECKHUX CXEM IIPOU3BOJICTBA TEXHUUECKON KEPaMHUKHU.

Bribop coctaBa kepamuueckoro mnoiydadbpukata W u3genus. MarepuanbHbIl OGaaHC
3aBOJIa, pacyeT MOTPeOHOCTH B UICXOIHBIX MaTepHalax, SKCILTyaTalluOHHON MOIITHOCTH OCHOBHBIX
IIPOU3BOJCTBEHHBIX 1IEXOB; pacyeT KOJIMYECTBAa E€OUHHUI] OCHOBHOIO TEXHOJIOTHYECKOTO
o0opynoBanus. [IpuHIUIBL pacyeTa arperaTHO-MOTOYHBIX JIMHUHN, MOAOOp 00OpyIOBaHUS IS
KOMIUICKTAIlMM ~ arperaTHoO-MIOTOYHBIX  JIMHUKA. MeTonsl  pacueTa  JKCIUTyaTallMOHHBIX
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XapaKTEPUCTHK OCHOBHOTO TEXHOJIOTHYECKOT0 000y 10BaHHUS.

I'paduueckas yacth nmpoekTa. TpeOOBaHUS K COACPIKAHUIO, KOMIIOHOBKE U O OPMIICHUIO
rpaduueckoil 4yactu mpoekTta. I[locienoBaTeNbHOCTh BBITOJHEHUS AWILUIOMHOTO IPOEKTA.
[IpencraBieHne MpoeKToB K 3amute. [1opsaoK 3aUThl TPOSKTa.

3aknroueHue. Ponb  coBepiieHCTBOBaHHS O00OpYHOBaHUS B MPOTPEcce TEXHOJIOTUU
KEepaMUKH Ha COBPEMEHHOM 3Tare.

4 O0beM yueOHOH TUCHMILINHBI

Beero . Cemectp -

Buz yueonoi pabotst 3E Axan. | 3E | Axan. 3E Axan.

T, q, q,
OO011as TpyA0€MKOCTh JTUCITUILUIHHBI 7 252 5 180 2 12
KonrakTHas paboTa — ayAuTOpPHbIE 2,67 96 1.78 64 0,89 30
3AHATHA:
6 mom uucie é hopme npaKmuuecKou 1,78 64 0,89 30 0,89 30
noozomoexu
Jlekuun 0,89 32 0,89 32 - -
[TpakTaeckue 3aasitus (I13) 1,78 64 0,89 32 0,89 32
6 mom uucie 8 hopme NpaKmu4eckoul 1,78 64 0,89 30 0,89 30
n0020Mo6KU
JlaGopaTtopHsie padots (JIP) - - - - - -
CamocrosiTesibHas padoTa 3,33 120 2,22 80 1,11 40
KoHnTakTHas camocTosTeNbHas paboTa 0,01 0,4 - - 0,01 0,4
CaMocTosATenbHOE U3YUEHUE Pa3/IeoB 332 | 1196 | 2,22 80 1,10 39.6
IACIIATUINHEL
Buabl KOHTpOJIA:
KypcoBoii npoekT - - - - + +
IK3aMeH 1 36 1 36 - -
KonTakTHass paboTa — MPOMEKYTOUHAS

0,4 0,4 -
aTTecTalus 1 1 -
IToaroToBKa K K3aMeHY. 35,6 35,6 -
Buj MTOroBOro KOHTpOJIS: 9K3aMeH Kypcogoii

NMPOEKT
Beero - Cemectp -

B yaeOroH paboTs: 3E | Actp. | 3E | Actp. 3E Actp.

q. q, q,
O01mas TpyA0eMKOCTh AUCIUTIIINHBI 7 189 5 135 2 54

KonTakTHas padoTa — ayiuTOpHbBIE
JaAHATHUA:

6 mom uucie é popme npaKmu4ecKou 1,78 48 0,89 24 0,89 24
Hn0020Mo6KuU

2,67 72 1,78 48 0,89 24

Jlexun 0,89 24 0,89 24 - -
[TpakTaeckue 3austus (I13) 1,78 48 0,89 24 0,89 24
8 MOM uuce 8 popme NPaKmu4eckoll 1.78 48 0,89 24 0,89 24
1n0020MosKU

JlaGopatopusbie padotsl (JIP) - - - - - -
CamocrosiTesibHas paboTa 3,33 90 2,22 60 1,11 30

KoHTakTHas camocTosaTeNbHas paboTa 0,01 0,3 - - 0,01 0,3
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CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 332 | 897 |2.22 60 110 29.7
JIACITUIIINHBI
Buabl KOHTpOJIA:
KypcoBoii npoekT - - - - + +
IK3aMeH 1 27 1 27 - -
KonTakTHass paboTa — MPOMEKYTOUHAS

0,3 0,3 -
aTTecTanus 1 1 -
[ToIrOTOBKA K DK3aMEHY. 26,7 26,7 -
Buj1 MTOroBOro KOHTPOJIS: 9K3aMeH Kypcooii

NMPOEKT

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«O0opyaoBaHue ¥ OCHOBBI IPOEKTHPOBAHMS CTEKOJIbHBIX 32BO10B»

1 Heab AUCHMILINHBI COCTOUT B TPUOOPETEHUH 00YyJaIOIIMMUCS 3HAHUHM U KOMITETEHITHH
B 00JIACTH COBPEMEHHOT'O OOOpYyIOBaHMS, HCIOJIB3YEMOT0 Ha BCEX CTaausaX IPOU3BOICTBA
U3JIIUI U3 CTEKOJI, M KOMIUIEKTAllM MEXaHU3UPOBAHHBIX TUHUI U3 3TOT0 000pYI0BaHUSI.

2 B pe3yabTaTe H3y4eHHs IMCUUILIUHBI 00y4AIOMIMIACH 10JI2KEH:

Obaaoams cleqyOIUMU KOMIETCHIIUSIMHA U UHAMKATOPAMH UX JTOCTHKEHUS:

IIK-1.1; TIK-1.2; IIK-1.3; [IK-6.1; IIK-6.2; I[IK-6.3

3namo:
- TUMBI, TPUHIUIBI pabOThl, OCOOEHHOCTH KOHCTPYKIIMU U CHUCTEM YIIpaBJICHUS OCHOBHOTO
MEXaHMYECKOTO U TEIJIOTEXHUYECKOTO 000PYI0BAaHUS CTEKOIBLHOTO MMPOU3BOJICTBA;
- TEXHHMKO-DKOHOMUYECKHE XapPaKTEPUCTUKH OOOPYIOBAaHUS M OCHOBBI €r0 JKCIUTyaTallid B
COCTaBE TEXHOJOTUYECKHUX JTMHUI;
- BCTIOMOTaTeJIbHOE 000PYI0BAHUE CTEKOJBbHBIX 3aBOJIOB;
- 00111Me TIOJIOKEHUS O TPOSKTUPOBAHUU MTPOU3BOJICTBA;
- OCHOBHBIC 3Tanbl U TPHUHIUIBI MPOSKTHPOBAHUS TEXHOJOTUYECKUX JMHUU MPOU3BOJICTBA
CTEKJIOU3/IETIUH, OCHOBBI KOMIIOHOBOYHBIX PELICHUW MPU MPOEKTHPOBAHUU TEXHOJIOTHYECKHUX
JUHUN TTPOU3BOJICTBA CTEKIIOU3IEITHIA.

Ymemn:
- BBHIOMpATh palMOHAIbHBIE W OS()PEKTUBHBIE TEXHOJIOTUYECKHE CXEMBl HM3TOTOBIICHUS
CTEKIIOU3JICITUI;
- TOA0UpPaTh U IPOBOJUTH KOMIIOHOBKY 000PYJIOBAaHUS TEXHOJIOTUYECKUX JTUHUN MPOU3BOJICTBA
CTEKJIOU3IECITIUH.

Braoemy:
- METOJJaMH pacueTa OCHOBHBIX IMapaMeTPOB U XaPAKTEPUCTHUK TEXHOJIOTHYECKOTO 000PYI0BAHUS
CTEKOJIBHBIX 3aBOJIOB;
- METOJaMHU COCTaBJEHHUs MPOU3BOJCTBEHHON MPOrpaMMbl CTEKOJBHOIO IPOU3BOJICTBA;
METO1aMH OLIEHKH 3((HEKTUBHOCTH PAOOTHI TEXHOJIOTHYECKON JIMHUH.
- MeTo/JaMu MoAdOpa W KOMIIOHOBKH OOOpYIOBaHUS TEXHOJOTUYECKUX JIMHUN MPOU3BOICTBA
CTEKJIOU3/IETTUI.

3 Kpartkoe conep:xanue JMCIHUIITHHBI

Paszoen 1. Obopyoosanue ona npucomosnenus, Xpanerus, MpaHcnopmupoO8anusl u

3a2py3KU WUXMbl 8 CMEKI08APEHHbLE Neyu

1.1. OO6opynoBanwue Jisi MOATOTOBKH ChIPHEBBIX MATEPUAIOB U MPUTOTOBJICHHS ITUXTHI

HopmatuBHble  TpeGoBaHMsST K  MPOLECCY  TMOATOTOBKH  CHIPbS  CTEKOJBHOMN
MPOMBIIIICHHOCTH, KOHAMIIMOHHBIE ¥  HEKOHAMIIMOHHBIE CBIPbEBBIE MAaTE€pPUAIbI IS
MPUTOTOBJIEHUS CTEKOJIbHOM IIUXTHI.

TexHonornueckue cxeMbl MOATOTOBKH KBapLIEBBIX MECKOB, I0JIOMUTOB, MTOJIEBBIX IIMATOB
U IPYTHX MPUPOTHBIX CHIPHEBLIX MaTeprasioB. OCHOBHOE M BCIIOMOTaTeIbHOE 000PYIOBAHUE JIS
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00pabOTKM CBIPHEBBIX MATEPHAJIOB — CYyIIWIbHBIE Oapa®aHbl, IPOOMIIKH, MEJIbHUIIBL,
KJIacCHU(UKATOPbI, TPAHCIIOPTHBIE CPEICTBA U MbLICYJIaBIMBAIOIINE YCTPOICTBA.

TpeboBanust k crekonbHON muxTe. CpaBHUTENbHAs XapaKTEPUCTUKA M BBIOOD
o0opy/noBaHusl Jii MPUTOTOBJICHUS CTEKOJbHOW IIMXTHL. Jlo3aTopbl C aBTOMaTHYECKUM
ynpasiaeHueM. KoHTeliHepHbIe, JTONacTHbIE, TapeibyaTble W IIJIaHETapHbIE CMECUTENIU LIUXTHI.
TexHonoruueckas cxema ¥ KOMIIOHOBKa 000py/IOBaHUS T03UPOBOYHO-CMECUTEIbHBIX JIMHUN U
OTHeNeHni mnpousBoauTeNbHOCTEIO OT 50 mo 500 um Oomee T1/cyrku. CranmapTHOE W
HecTaHIapTHOe 00opynoBaHue cocTaBHBIX 1exoB U JJCO cTexonbHBIX 3aBONOB. LlukioHHbIE
IbIJICYJIABIMBAIOIINE YCTPOUCTBA, PYKaBHBIE (DMIIBTPHI U JIEKTPOPHIBTPHI B COCTaBHBIX LIEXAX U
JCO. YcTpoiCTBO, NPHUHIUIT ACHCTBUSA AJICKTPODHIBTPOB M OIEHKA CTENEHH OYHCTKH
BO3/yLIHBIX CpPE.

1.2. O6opynoBanue isl 3arpy3KH IMIMXTHI U BO3BPATHOTO 005 B CTEKJIOBAPEHHYIO M€Yb.

CriocoObI 1 cHCTEMBI 3arpy3KH HIMXTHI M 0051 B CTEKIIOBAPEHHBIE TIEYH MTEPUOANIECKOTO U
HENpPEepPBIBHOTO JeicTBUsA. TpeOoBaHMS K BO3BpaTHOMY 000 W 00OpyJIOBaHHE I €ro
MOJTOTOBKHU.

YeTpoilcTBO, NpUHIMI ACHCTBUA, pacyeT TEXHUYECKUX IOKAa3aTeleil M 3KCIUTyaTalus
OCHOBHBIX MEXaHMYECKHX 3arpy3uYMKOB IIUXThI: CTOJbHBIX, BUHTOBBIX, IUTYHXEPHbIX H
POTOPHBIX. 3arpy34uKU-TEINIOOOMEHHUKHU sl TTo0TpeBa WUXThl U 00s. [IpuHimne! nmoabdopa
TEIUIOHOCUTENEH A HarpeBa MXThl. CHCTEMBI aBTOMATHYECKOI'O YIPABJIEHUS IpolLieccaMu
BBIPA0OTKH CTEKIIOMACCHI M 3arPY3KH IUXTHI U 005 B TIEUb.

OcoOeHHOCTH 3arpy3Kd IIMXTHl W 00 B JJIEKTPHUECKUE CTEKIOBAPCHHBIC IICUU.
KoHcTpyk1us v TEXHUYECKUE XapaKTEPUCTUKHU 3arPY3UUKOB IS 3JIEKTPOIECUEH.

Paszoen 2. Obopyoosanue 015 8bipabomxu u popmosanusi cmexia

2.1. O6opyznoBaHue /Ui MUTAHUS CTEKIO(POPMYIOIUX MAIIKH.

CriocoObl TUTaHUS CTEKJIOMAcCOW MallliH HENPEPHIBHOTO U JUCKPETHOrOo (OPMOBAHUS
crexyon3nenuid. Iluranme creknomaccoil MalMH C  OTAENEHHOW 30HOH (OpPMOBaHUS B
IIPOU3BOJICTBE JIUCTOBOTO U MPO(UIBLHOTO CTEKOJ, CTEKISIHHBIX TpyO: cucteMbl BBC nogounbie
u Oeznonounsie, I'BT, ¢moar-ycTaHoBKH, MpOKaTHbIE MalIMHbL. MeXaHHUECKUE KallelbHble U
cTpylHbIe uTaTeau. KoBneBoi, mapoBoil U BaKyyMHBIN MUTATENIH. Y CTPOMCTBO MUTATENIEH, UX
KJaccu(uKalus ¥ TeMIlepaTypHble PeXHMbl padoThl. CHHXpOHH3ALUS pPabOThl MUTATENS U
CTEKJIO(OPMYIOIIECH MAIIIUHBI.

2.2. Teopernyeckne OCHOBBl (hopMoBaHus creknousgenuil. Knaccudukanus u
XapaKTepUCTHKA COBPEMEHHBIX CIIOCO00B (POPMOBAHMSI CTEKJIA U CTEKJIOU3IEIINH.

Oco6eHHOCTH TeII000MEHa OECLBETHBIX U OKpAIIEHHBIX CTEKJIOMACC ¢ (HOPMYIOIIUMHU
YCTPOMCTBAMU B TEMIIEpaTypHOM HHTepBasie popmoBaHus. TerioBble pexXUMbl UKINYECKUX U
HENpephIBHBIX  TporeccoB  (opmoBaHusa. OCHOBHBIE  TEXHOJOTHMYECKHE  IMapaMeTphbl,
XapakTepusymomue pexuMm  GopmoBaHus. M30TepMuueckoe U BBICOKOTEMIIEPATypHOE
dopmoBanue crexnousnenuii. CBsA3b NPOU3BOAMTEIHLHOCTH CTEKIO(QOPMYIOIIMX MAIIUH C
TEXHOJIOTUYECKUMHU TTapaMeTpaMu BbIpaOaThIBAEMbIX U3JIEIUH.

2.3. O6opynosanue cuctem jogouanoro (BBC) u 6e3nomounoro (BBBC) BepTukanbHOTO
BeITATMBaHUA cTekia. Mammnbl cucteM BBC u BBBC: TexHomornueckue cxembl (OpMOBaHUS
JICHTBI, YCTPOUCTBO U 000PYAOBaHUE MOAMAIIMHHBIX KaMmep. [IpuHumn neicTBus, ycTpocTBO U
HKCIUTyaTalusl TAHYJABHBIX MALIMH Ul JIOJJOYHOTO M O€3J0J0YHOTO BBITATMBAHUS JIMCTOBOTO
crekia. KuHemaTmka, yCTpOMCTBO TMpUBOJAa M perynupyromux cucrteM MamuH BBC.
CpaBHMTENbHAs XapaKTEpUCTHKA TAHYJIbHBIX MamuH. MHTeHcudukanus BeIpaOOTKH U
coBepieHcTBoBaHUEe KOHCTpyKinu mammH BBC. Mexanu3Mmbl isi 0OTOOPTOBKH, MOAPE3KH U
OTJIOMKH JIUCTOB MIPU MAIIMHHOHN BBIPAOOTKE.

Knaccupukanus ©  XapakTepuUCTHKA pPA3JIMYHBIX CIHOCOOOB U YCTAaHOBOK IS
MEXaHU3UPOBAHHON BBIpaOOTKH TpyO, TpyOOK U cTepkHed. TexHomoruyeckas cxema
dbopmoBaHUs TPYOBI O€3JI0I0YHBIM BBITATHBAHUEM, YCTPOUCTBO U 000PYIOBAHUE MTOAMAIITMTHHOM



158

kaMmepsl. [lpuHnun neWcTBUs, yCTPOHCTBO, KMHEMAaTHMKa IPHUBOJA M PETYIUPYIOLIUX CHUCTEM
MmamuH tuna BBT. MaTeHcuukamus paboTel 1 coBepiieHcTBOBaHNEe MauH BBT.

TexHonornueckne cxembl y3710B (OpPMOBaHUS TPYOOK M CTEpKHEH TOPU3OHTAIBHBIM
cnocobom (merox [lanuepa). IlpuHuun nelcTBUS MallMH, UX YCTPOMCTBO, TEXHUYECKas
XapaKTEPUCTHKA, KCILTyaTalusa U aBToMaTu3anus padotsl. CoBepIIeHCTBOBaHNE KOHCTPYKIIUHU U
MOBBIIIEHUE POU3BOIUTEIBHOCTH KOHBEHEPHBIX TAHYJIbHBIX MAIIUH.

2.4. O6opynoBaHue AJis MPOU3BOJCTBA MPOKATHOIO CTEKJIA. Pa3HOBUIHOCTH MPOKATHBIX
MalluH, UX Ha3HAYE€HHE U CPABHUTEIIbHAS OLIEHKA. Y CTPOMCTBO, XapaKTEPUCTUKA U IKCILITyaTalHs
CTOJIbHBIX MAIIMH M YCTAaHOBOK IIEPHOMUECKOI0 ITPOKaTa JINCTOBOIO CTEKJIA. BakoBble MaIlIMHbI
HENPEPBIBHOTO IpOKaTa CTeKJIa — NPUHLUI JEHCTBUS, YCTPOHCTBO, PEXUM pabOTHI.
XapakTepucTuKa KOHCTPYKIMM M 3KCIUlyaTallds BaJIKOBBIX MAIMH HENPEPBIBHOIO IpOKaTa
CTeKJa: JUCTOBOTO, y30p4yaToro, apMUPOBAHHOIO, MPOQPMIUPOBAHHOTO U KOBPOBO-MO3aUYHOTO.
Mammnaer [1JI-1-16-, HII-1001, III'-4, JIYAC-1, IIIIC-500. KommnoHOBKa M TEXHHYECKAas
XapaKTepUCTHUKa OOOpYIOBaHHUS B JHHHUSIX HENpepbIBHOrO mpokara. CoBeplIeHCTBOBAHUE
KOHCTPYKLIMH M CHUCTEM YIpaBIEHMUsI IPOKATHbIX MalIMH. PacueT mNnpous3BOAUTENBHOCTH,
MOIIIHOCTHU MPUBOJA U MPOYHOCTU OCHOBHBIX JIEMEHTOB KOHCTPYKIIMI MPOKATHOW MAILUHBI.

2.5. Ob6opynoBanme st (hOPMOBaHHUsS JTUCTOBOTO CTekia ¢uoar-cocoooM. Kpatkas
XapaKTepUCTHKA CTEKJIOBAPEHHBIX MeueH A MPOU3BOICTBA JIMCTOBOTO CTEKIA (hI10aT-METOIOM.
Opranu3anys moABoAa CTEKIOMACChl BO (iroaT-BaHHY. Y CTPOWCTBO, OCHOBHBIE KOHCTPYKTHBHBIC
JJIEMEHTBI, XapaKTepUCTUKAa BaHHBI C paciuiaBoM Mmertamia. OcoOeHHOCTH O0OpYIOBAHMS IS
($hopMOBaHMS TOHKOTO U YTOJIIEHHOTO (0oJiee 6.5 MM) TMCTOBOTO CTEKJIa. DKCILTyaTalisi BAHHBI.
[TepcniekTuBbl pa3BuTuUs duioaT-npoiecca (GOpMOBaHUS JUCTOBOTO MOJIHMPOBAHHOTO CTEKJIA.

2.6. IIpuHIMIEI GOPMOBAHMS MITYYHBIX CTEKIOM3ACHA. TpeOOBaHU K MaTepraiaM JUIst
U3rOTOBIEHUS GOPM M (POPMYIOIIMX YCTPOICTB, MPUHLMIIBEI UX KOHCTpYUpoBaHHs. OCHOBHbIE
IPUHLIMIIBI KOHCTPYHUPOBaHUS (OpPM JUIsl MPOU3BOJACTBA HITYYHBIX (3-X MEpHBIX) U3JEIUNA U
JIByXMEPHBIX U3JeNInil OECKOHEUHOM CIUIomHOCTH. KOHCTPYKIIMU YEpPHOBBIX U YUCTOBBIX (hOPM U
OCOOEHHOCTHM MX U3roToBieHHUs. OJHO- W  MHOIOMECTHbIE (OPMOBBIE  KOMILIEKTHI
crexyopopmyromux MamuH. Ilopoku  cTekion3aenuid, BbI3BaHHbIE TEPMHUYECKUM U
MEXaHUYECKUM BO3/eiicTBHEM (POPMBI Ha TBEPACIOIIYIO CTEKIOMACCY.

2.7. MammuHsl 11 IpeccoBaHus crekionsnenuil. Knaccudukanus u skcrutryataioHHast
OlICHKa IpeccoBbIX MamuH. [IpeccoBele aBTOMAaThl: Ha3HA4YEHHE, TEXHOJOTMYECKas cxema
palboThl, YCTpOMCTBO, KHHEMAaTHKa, TEXHMYECKass XapaKTepUCTHKa U  SKCIUTyaTalus.
KoHcTpyKkiiun 1nosyaBTOMaTHYECKMX W aBTOMATUYECKUX IPECCOB.  YCTPOMCTBO NpHUBOJA
IPECCOBBIX ABTOMATOB, CUHXPOHHU3ALMS UX pabOThI C MUTaTeneM crekiaoMaccoil. O6opyaoBaHue
JUIS IEHTPOOEKHOTO (hOPMOBAHUS, YCTPOUCTBO U MPUHIIMIT ACUCTBUS LIEHTPUQYT.

2.8. BeiryBHBIE CTEKIO(POPMYIONINE MAIIMHBL. Pa3HOBHIHOCTH TPOIIECCOB BBITYBAHHS.
OCOOEHHOCTH THMTaHUS CTEKIOMAaccOil BBIIYBHBIX aBTOMAaTOB. BBIIyBHbIE MalMHBI IS
BbIPA0OTKH TOJICTOCTEHHBIX Y3KOTOPJIBIX U TOHKOCTEHHBIX OECIIOBHBIX IMOJIBIX CTEKJIOU3AETHI.
Knaccugukaius n skcrutyaTalliOHHbIE XapaKTEPUCTUKY BBIAYBHBIX CTEKJIO(POPMYIOIIMX MAIIHH.
BbinyBHBIE MalIUHBI JUIsl BBIPAOOTKH TOJICTOCTEHHBIX Y3KOTOPJBIX M3AENUi (croco0 ABOHHOTO
BBIJTyBaHUs1). ABTOMAThI C KanelbHbIM NUTaHueM (¢puaepHsie), potropusie (Pyapan, BB 7, BB-
12), cexuunonnslie cepun 1S u AB. TexHonornueckue cxembl paboThl MaIlIMH, TPUHIUI JEHCTBUS,
YCTPOMCTBO, KOHCTPYKTUBHBIE OCOOEHHOCTH, B3aMMO/ICHCTBHE U CHHXPOHU3AIM UX PabOThI C
KaleJbHbIM MHTATEJIeM CTeKJIoMacco. THUMbl CHHXPOHM3AaTOPOB U HMX NPUHIUN JEHCTBUS.
CoBepIIeHCTBOBAHNE KOHCTPYKIIMU M TTOBBIIIEHUE TPOU3BOIUTENILHOCTH 000py10BaHuUs (3a CUET
NPUMEHEHHUS MHOroMecTHbIX ¢GopM u 1p.). I[IpoOrembl poOOTHM3aLKMK BCHOMOIaTeIbHBIX
onepauui.

BakyymHble BbIIYBHBIE aBTOMAaThl JMJii BbIPAaOOTKHM TOHKOCTEHHBIX OECIIIOBHBIX
cTexyon3enuii  (mocyasl, koab, oOseryeHHOM Tapsl). [IpuHIMNHMAIBLHOE — YCTPOWCTBO
KapyCeJbHBIX MAIlIMH C BAKYYMHBIM MTUTaHUEM, pOTOPHBIX MamuH (BC-24), poTOpHBIX MaliuH ¢
tabnerounbiM TUTaHueM (BP-24) u nuHEWHO-KOHBEHEPHBIX MAIllMH CTPYHHO-TA0JIETOYHOTO
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nutanus (Kopuunr). TexHosnorumueckas cxema BbIIYBAaHMs, NPUHLUI JEHCTBUS, yCTPONCTBO,
PEXKUM pabOThl, KOHCTPYKTUBHBIE OCOOCHHOCTH BBIAYBHBIX aBTOMAaTOB, 00OpYyIOBaHUE JUII MX
OUTaHusl cTekioMaccoii. OCOoOEHHOCTH JKCIUTyaTalliM BBIIYBHBIX aBTOMAaTOB B COCTaBe
ABTOMATUYECKUX JIMHUM.

2.9. IlpeccoBbinyBHBIE CcTeKIO(GOpMyomue MamuHbl. [IpUHIUNBI U CTaguu mpolecca
MIPECCOBBIYBAaHUS, €T0 XapaKTEPUCTUKA U MCIOJIB30BaHHUE B MAIIMHHOM MPOU3BOJCTBE MOJBIX
CTEKJIOU3/AeNi (Iocyabl, Tapbl). Pa3HOBUIHOCTH MPECCOBBIIYBHBIX aBTOMATOB: KapyCEJIbHbBIE
MaruHbl Tunia [IBM-12, mamunsl HenipepsiBHOTO Bpatnienus (IIBP-12), u koHBeliepHbIe MaIIMHBI
HenpepeiBHOTO Bpamienus (HL-6-12). Cekumonnsie aBromatsl (cepuu IS, AB). Haznauenwue,
TEXHOJIOTMYECKasi CXeMa, NPUHLHUI JeHCTBUS, YCTPOHCTBO, PEXHM paboOThl. YCTPOWCTBO
CHJIOBOT'O TIPUBO/Ia aBTOMATOB M CHHXPOHU3AIUS UX PaOOTHI C MUTATEIEM CTEKIOMACCOM.

Pazoen 3. Ocnosvi npoekmuposarusi CmeKobHbIX 3460008 (KYPCO8OU NPOeKn)

3ajaHue Ha IpoeKkTHpoBaHHe mnpeanpuatus. OIHOCTaJUIHOE TPOEKTHUPOBAHUE IIO
TUTIOBBIM TIPOEKTaM - paboyhe MPOEKThl U JABYXCTAJUHHOE MPOEKTUPOBAHWE HETUIIOBBIX
O0BEKTOB - TEXHUYECKHE NIPOEKThl M paboune veprexku. CmeTHas yacTh Ipoekra. Hopmbl
TEXHUYECKOTO MPOEKTUPOBAHUS.

TexHNKO-IPKOHOMHUYECKOEe OOOCHOBAaHUE MPOSKTUPYEMOTO OOBEKTa W OOOCHOBaHUE
1€JIeCO00Pa3HOCTH €ro MPOeKTHPOBaHUs. BeIOOp paiioHa CTpOUTENHCTBA, UCXOTHBIE JAHHBIC IS
IIPOEKTUPOBAHUS: MOILHOCTD IPEINPUSITHSI, HOMEHKJIATypa U TEXHUUECKHUM yPOBEHb ITPOYKIINH,
00€CreYeHHOCTh CHIPbEBBIMU MaTepualaMM, TOILTUBOM, JJIEKTPOIHEPTHEl U TPYAOBBHIMU
pecypcamu. Bompocbl KOHKYpeHIMM M KOHKYPEHTHI B BBIOpAaHHOH c(epe NpOHu3BOJCTBA,
orpezieNieHue MEePCIeKTUBHBIX MOTPeOUTeNel TPOSKTUPYEMON MPOIYKIIUU U COCTOSIHUE PBhIHKA
cObITa.

OOme pexkoMeHJalMKU Mo pa3paboTKe TEXHOJIOIMYECKOW 4YacTh IIpoeKTa U ee
conepkanue. OOOCHOBaHME BbIOOpA TEXHOJIOTMUYECKOM CXeMBbl IPOEKTUPYEMOTO MPOU3BOICTBA U
MOKAa3aTeNIM HAyYHO-TEXHUYECKOTO YPOBHS TEXHOJIOTMUYECKUX MPOEKTHBIX PELHICHUMN.

Omnpenenenre KOJIMYECTBA OTXOJOB Ha KaXKIOW CTaJWU NPOM3BOJACTBA PA3IUYHBIX
U3JIeNUd U3 crekia. Pacder mpou3BOACTBEHHON NPOrpaMMbl MPOEKTHUPYEMOIO INPEANPUATHS,
onpezeNieHue Mokaszareneil [uisi moabdopa U pacyeTa BCeX BHJIOB 00OPYJOBaHMS, ONpeiesieHue
o0IIMX MoKa3aTeneil Mpou3BoACTBA.

[TpoextupoBanue coctaBHbiXx 1ex0B (CL[) ¥ 103MPOBOYHO-CMECUTEIBHBIX OTICICHHI
(ACO), npuHIMIBI KOMIOHOBKH 000pyn0oBaHus B HUX. [[pUHIMIBI pacyeTa TUIOMIAau CKIIaI0B,
CUJIOCOB U OYHKEpOB JJi IIMXThl U CHIPbEBBIX KOMIOHEHTOB. PacueT mokasareneil paboThl U
MPUHIIMIIBI TO00Pa MEXaHUUYECKOTO U TerioTexHuueckoro odopynosanus B J{CO u CII.

[IpoexktupoBanre MamuHOBaHHBIX 1exoB (MBILI). Ilpunnumsr BbeiOOpa BHIa
CTEKJIOBAPEHHOW IMeYH U ee TabapUTHBIX pa3MepoB, UCXOS M3 MPOU3BOAMTEIHLHOCTH W BUAA
BbIpabaTeiBaeMoil mpoaykuuu. Ilonbop oGopyroBaHust i paOOTHl CTEKJIOBapEeHHON IMEYH.
[Tpunummne! BeIOOpa BuAa 060pya0BaHUs ISl BBIPAOOTKU U (POPMOBAHUS PA3TUYHbBIX U3ACTUN U3
CTEKJIa U CUTAJIJIOB.

[Tog6op obopymoBanus st GOpMOBaHMS, OTKHTa, 0OpaOOTKM M KOHTPOJIS KadyecTBa
CTEKJIOM3/ICTINI, MPUHIIUIIBI pacueTa MapamMeTpoB UX padOThl M KOMIUIEKTOBAHUS B €IUHYIO
JVHHUIO.

I'padpuueckas vacte mnpoekta. TpeboBanuss ECKJl x conepkaHHIO, KOMIOHOBKE U
obpopmiiennro Tpaduueckux pabor mpoekra. Cranmaptei P® Ha mpoekTHpoBaHHE
MPOMBINIICHHBIX 0OBEKTOB.
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Cemectp
Bu eO0HOM paboThI peero 7 cemectp 8 cemectp
Aya p 3F AII(laI[. 3E AI;aI[. 3F Altcla):[.

OO0mast TpyI0eMKOCTh JUCIUTIINHBI 7 252 B 180 2 72
KonTakTHasi padoTa — ay1uTOpHBIE 2,67 96 1.78 64 0,89 32
3aHATHSA:
B TOM 4HcJe B (pOpMe NPAKTHYECKOH 0,89 32 ) ) 0,89 32
MOJATOTOBKH
Jlexnun 0,89 32 0,89 32 - -
ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HCJIe B (hOpME MPAKTUICCKON
HOATOTOBKH 0,89 32 - - 0,89 32
CamocrosiTesibHas padoTa 3,33 120 2,22 80 1,11 40
KoHTakTHas camocTosTenbHas pabora 0,4 - 0,4
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 3,33 2,22 1,11
R —— 119,6 80 39,6
Bujabl KOHTpOJIS:
KypcoBoii npoekt - - - - + +
IK3aMeH 1 36 1 36 - -
KonTaktHas paboTa — MpOMEKyTOYHAS 0.4 0.4 i
aTTecTalus 1 ' 1 ' -
[ToaroToBKa K dK3aMEHY. 35,6 35,6 -
Buja nToroBoro KOHTpoOJIs: IKk3amMeH Kzsgz}‘::“

Bn e¢OHOM pabOoThI Beero 7 CeMeCTgeMeCT% cemectp

abh P 3E A(t:ITp. 3E ASITp. 3F AiTp.

OO6mast TpyA0€MKOCTh TUCIUTUIMHBI 7 189 5 135 2 54
KonrakTHas padora — ayiuTopHbBIE 2,67 72 1,78 48 0,89 24
3aHATHS:
B TOM 4HCJIe B (pOpMe NPAKTHYECKOHI 0,89 o4 ) i 0,89 24
MOJATr0TOBKH
Jlexnun 0,89 24 0,89 24 - -
[TpakTnaeckue 3austus (I13) 1,78 48 0,89 24 0,89 24
B TOM 4HCIIe B (hopMe MPAKTHIECKON 0.89 24 i i 0.89 24
MOJITOTOBKU ' '
CamocrosiTesibHas padora 3,33 90 2,22 60 1,11 30
KoHTakTHas camocTosiTellbHas paboTa 0,3 - 0,3
CamocTosTenbHOE U3YYeHUE Pa3JIesioB 3,33 89.7 2,22 ) 1,11 9.7
JUCHUIIINHBI ' ’
Buabl KOHTPOJIA:
Kypcosoii npoexm - - - - + +
IK3aMeH 1 27 1 27 - -
KonTaktHass paboTa — MpOMEKyTOUHAS 1 0.3 1 0.3 i i
aTTecTalus
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[ToaroroBka K 3K3aMeHy. ‘ 26,7 ‘ 26,7 ‘ -
KypcosBoii
NMPOEKT

Bua uTOroBoro KOHTpoJIs: IK3aMeH

AHHOTanugA padoyeil NPOrpaMmMbl AU CHUNIHMHBI
«CrnenuajbHble TEXHOJOTHHU MPOU3BOACTBA BSLKYIIUX MATEPHAJIOB)

1 Heap AUCHUIUIMHBI - YIUIyOJIeHUE 3HAHUHN, YMEHHH, BIAJACHHA U (HOPMHUPOBAHHE
KOMIETEHIMH B 00JaCTH (PU3UKOXMMUU U TEXHOJOTHUU CHEIHAbHBIX BSKYIIUX MaTEpHUasoB,
MOHMMAHUS OOIIMX 3aKOHOMEPHOCTEH MPOW3BOJCTBA M TPUMEHEHHUS ITHX MaTepUaioB IS
nocJyenyrouein MIPOU3BOACTBEHHO-TEXHOJIOTHYECKOMN u Hay4HO-UCCIEI0BATEIbCKOM
JESATETLHOCTH B 00JIACTH TEXHOJOTUHU BSDKYIIMX MAaTEpPUAJIOB.

2 B pe3yabTare u3y4eHus AUCHUUIIMHBI 00yYAIOUIUICH T0JIKEH:

Obaadame CIIENYIOMAMA KOMIETCHIIMSIMHA U UHAUKATOPAMH UX JIOCTHIKCHUS:

[IK-3.1, T11K-3.2, [1K-3.3, TIK-5.1, TIK-5.2, T1IK-5.3.

3nams:
® OCHOBHBIC BU/IbI CIICIIHAIBHBIX BSOKYIIUX MATEPUATIOB U CIIOCOOBI UX MOJTyYEHUS;
® OCHOBHBIE TPEOOBAHMS HOPMATHBHOM JOKYMEHTAIIMU HA CHIPHEBBIE MATEPHAIIBI U TOTOBYIO

IPOJYKLHIO;
®  METO/Ibl OLIEHKU KaueCcTBa FOTOBOW MPOIYKILIHUH.

Ymems:

® [PUMEHATh TEOPETUYECKHE 3HAHMS MO XMMHM M TEXHOJOTHM CHEIHUAIbHBIX BSHKYIIMX
MAaTEepHaJIOB B CBOEH HAYYHO-TIPOU3BOACTBEHHOM I€SITEIBHOCTH;

® TPOBOJUTH CTaHAAPTHBIE U CEPTU(DHUKAIMOHHBICE WCIBITAHUS MATEPHANIOB, HW3JCIHA U
TEXHOJIOTMYECKUX MPOLECCOB.

® YCTaHABIMBAaTh TpPeOOBaHUS K TEXHOJNOTMYECKUM TMpoIeccaM C MeNbl0 CHUKCHUS
MAaTepPHATIOEMKOCTH, SHEPrOEMKOCTH M MAJIOOTXOAHBIX TEXHOJIOTHI;

® [IPOBOAUTH AHAJIN3 HAYYHO-TEXHUYECKOU JINTEPATYPHI.

Braoemy:

® HaBBIKAMHM OpraHM3alMd U OCYILIECTBICHUS BXOIHOTO KOHTPOJSA CBHIPbS M MaTE€pUAIIOB,
HCMOJIB3YEMBIX B TPOU3BO/ICTBE CIIEIIMANBHBIX BSKYIIUX BEIIECTB;

® HaBBbIKAMH BEJECHHUS TEXHOJOTHMYECKOrO IMpolecca MPOU3BOJCTBA CHEUUATBHBIX BKYIIUX
MaTepuaioB B COOTBETCTBUH C TPEOOBAHUSIMU TEXHOJOTHUECKOTO PErJIaMeHTa;

e HaBbIKaMU IUIAHUPOBAHUS U MPOBEACHUS HAYUYHBIX MCCIICIOBAHUN B 00IaCTH CHHTE3a HOBBIX
CHEIHUATbHBIX BSDKYIIMX MAaTEpUaJIOB.

3 Kparkoe coaep:xaHue TUCUHUILIHHBI

Pasoen 1. Texnonocus 2uncogwix 6acywux mamepuaios

Kiaccudukanms runcoBbIX BsSOKYIUX. BUABI CHIPHEBBIX MATEPHAJIOB ISl IPOU3BOJICTBA
TUIICOBBIX BsOKyIUX. Mcmonp3oBanue cynbdarcomepkammx oTrxonoB (docdorumnca u nap.) B
MIPOU3BOJICTBE TUTICOBBIX BSIKYIIUX MaTepuanoB. OCOOEHHOCTH TEXHOJOTHYECKOW MOJATOTOBKH
cynb(haTcoIepKalIuX 0TX0A0B I UX MOCIeayoIel epepaboTKH B THUIICOBBIEC BSKYILKE.

OU3UKO-XMMHYECKHE OCHOBBI Mpoliecca nerujaparauuu rumca. CoctaB MNPOIYKTOB
JEeTUapaTannu, 0COOEHHOCTH X KPUCTAJUIMYECKOTO CTPOSHUs. BinsiHUe yCIoBHiA AeTHapaTaiiun
TUIICa HA CBOMCTBA M KQYE€CTBO TMIICOBOTO BSIKYIIIETO.

[Ipon3BOACTBO CTPOUTENBHOIO M BBICOKOIPOYHOIO THICA. TE€XHOJOTMYECKHUE CXEMBbI
MIPOM3BOJICTBA. TEXHOJIOTMYECKHE MapaMeTpbl palboThl ammapaTtoB Ui JeTWapaTaldy THUIICa.
[Tpon3BOACTBO aHTUAPUTOBOTO BSIKYIIETO M BBICOKOOOKHTOBOTO THUIICA.

['mpparanus U TBepAEHUE TUICOBBIX BSKYIIMX. MexaHu3M TuApaTalyi CTPOUTEIBHOTO
rurnca. PerynupoBaHue MpoOUECCOB CXBAaTbIBaHWS W TBEPIACHHS THUIICOBOTO BSIKYLIETO,
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KJIaCCHU(UKALIMS XUMUIECKUX JT00aBOK. MeXaHW3M THIpaTalluyd aHTUPUTOBOTO BOKYIIETO. Poib
AKTUBHU3aTOPOB TBEPICHUS aHTUApUTA. CBOICTBA TMIICOBBIX BSKYIIUX.

CMmemianHble runcocojaepxkamue BspKymue. IIpuumHBl HU3KOH BOJOCTOMKOCTH U
MTOBBIIICHHON TTOJI3y4eCTH THIICOBBIX M3/Ieail. CrIOCOOBI MOBHIIICHHUS BOJOCTOMKOCTH THIICOBBIX
BsoKymuX. CoCTaBbl, TMONY4YeHHE ¥ CBOMCTBa THIICOCOJEpKammX BsoKymmx. OO0nacThb
MIPUMEHEHUS TUTICOBBIX BSIKYIIHX.

Pa3zoen 2. Texnonoeus u36ecmko8bix u MaeHe3UATbHBIX BANCYUYUX MANEPUATOB

Bunapl uzBectu. Knaccudukanus u TpeboBaHUS K KAa4eCTBY KapOOHATHOTO CHIPHS JIS
MIPOM3BOJICTBA M3BECTH. BIusiHuEe TEXHOIOTHYECKNX (haKTOPOB Ha MPOLIECC 00KUTa U KAYECTBO
W3BECTH.

[Ipon3BOACTBO BO3AYIIHOW H3BECTH. XapaKTEpPUCTHUKA [EYHBIX arperaroB s
MIPOM3BOJICTBA U3BECTH. BiMsiHME KauecTBa CHIPhEBBIX MaTEpPHAIOB HAa BBIOOD IMEYHOTO arperara.

I'mpparanus u TBepACHUE BO3NYIIHOW M3BECTH. MeEXaHW3M B3aUMOJACUCTBUS M3BECTHU C
BOJIOM. ["amenre u3BeCcTH B MyNIOHKY U TECTO. TBEpICHHE U3BECTKOBBIX PACTBOPOB IMPU OOBIYHOM
TeMriepatype. MexaHu3Mbl THIPATAIIAIOHHOTO U KapOOHATHOTO TBEPACHUSI U3BECTH. TBEpIAcHUE
M3BECTKOBO-TIECUAHBIX PACTBOPOB IPH MOBBIINICHHBIX TeMIepaTypax. B3aumosaelcTBue okcuaa
KaJIbLMS C KPEMHE3EMOM B CPEJE HACBIIIEHHOTO BOASIHOTO napa. MexaHu3M r'uIpOCUIIMKaTHOTO
TBEPJICHHUS U3BECTKOBBIX pacTBOPOB. OOJIaCTh MPUMEHEHHUS BO3AYIITHOM H3BECTH.

Pa3noBuaHOCTH MarHe3uanabHBIX BSDKYIIUX MarepuaigoB. OCOOCHHOCTH IHUCCOLMALNU
MarLe3urta u jojaomuta. [[pou3BoICTBO KayCTHYECKOIO MarHe3uTa U KayCTUYECKOTO J1I0JIOMHUTA.
3aTBOpPEHHE MAarHE3HAIbHBIX  BSDKYIIUX  pacTBOpaMu  cosied. MexaHu3M  TBEPIACHUS
KayCTHYECKOTO0 MAarHe3ura M KayCcTH4decKoro pojomuTa. CBOMCTBA M 00JacTh NMPUMECHCHHS
MAarHe3uajbHbIX BSHKYIIUX BEIIECTB.

Pazoen 3. Cneyuanvnole yemenmol

Tamnonaxusie 1eMeHTHl. [lomydeHue, cocTaBbl, CBOWCTBA M OOJACTh MPUMEHEHUS.
OnTtumuzanus cocraBa U CBOMCTB.

AJIFOMUHATHBIE IEMEHThl. XUMUYECKUA U MUHEPAJIOTHYECKU COCTaB TJIIMHO3EMHUCTOTO
neMeHTa. [lonydeHne ramHO3eMHUCTOrO IEMEHTA MJIaBJIEHUEM U METOI0M criekaHusl. CTpoeHue u
CBOMCTBA BBHICOKOQIIOMHUHATHOTO PAcCIlIaBa, BIUSIHUE PEXKUMA OXJIAKIECHUS Ha (a30BbIA COCTaB
knuHKepa. [Iporecchl ruapaTani ¥ TBEpAEHHUS TIIMHO3EMUCTOro IieMeHTa. OcoOeHHOCTH
TEXHOJIOTHH BBICOKOTJIMHO3EMHCTHIX 1IEMEHTOB.

Pacmmpsromuecs u  Hampsraronpe meMeHThl. Jlegopmarus IIeMEHTHOTO KaMHS,
MEXaHU3M €ro pACIIMPECHUS W CaMOHANPSHKEHUsA. BHABI pacIMpsrOmMXCs KOMIIOHEHTOB, MX
XapaKTepUCTHKA, KHUHETUKA THUApaTalui. TeXHOIOTHs U CBOWCTBAa CYNb(PaTHPOBAHHBIX
KJIMHKEPOB.

Pa3zoen 4. Paznosuonocmu nopmaanoyemenma

Knaccudpukanus uemeHntoB. PasHoBugHOCTM mopTiaHanemMenta. HopmupoBanue
CIICIIUATBHBIX CBOMCTB IIEMEHTA.

Bricokomnpounbie U OBICTpOTBEpACIONTHE IeMEeHThl. ONTHMH3AIHS MPOIIECCOB 00XKHUTa U
W3MENbUCHUS KIMHKepa. MoauduiupoBaHiue CTPYKTYpbl KIMHKEPHBIX MHHEPAJIOB H
ontuMm3anus (a3oBOrO cocTaBa KIWHKepa. BrusiHHe m00aBOK, YCKOPSIONIUX TMPOIECC
TBepaeHUsA. OCOOEHHOCTH TEXHOJIOTHH 0COO00BICTPOTBEPACIONINX IIEMEHTOB.

JlexopaTtuBHbIe 1IeMeHThI. [Ipupoaa MBETHOCTH KIMHKEPHBIX MHUHEPAJIOB U LIEMEHTOB.
OCco0EHHOCTH XUMHYECKOTO M MUHEPAIOTHYECKOTO COCTABOB CHIPHEBBIX CMECEH U KIIMHKEPOB.
[Tpou3BoaCTBO O€IOr0 MOPTIAHAIIEMEHTA, METOIbI OTOCTMBAHUS KIHMHKEPA.

MHOroKOMMNoHeHTHBIE 1eMeHThl. Kiaccubukarus 100aBOK 1 IIEMEHTOB. BnusHmue
AKTUBHBIX MHHEPAIbHBIX 100aBOK Ha TMPOIECC TBEPACHHUS M CBOWMCTBA BSDKYIIMX BEIIECTB.
CocraBpl, CBOWCTBa M 00JIACTH TPUMEHEHUS MHOTOKOMIIOHEHTHBIX IIEMEHTOB. [Iporiecchl mx
TUApaTallii W TBEPIACHUS, COCTaB U CTPYKTypa TUApAaTHBIX ¢a3. YCTOHYMBOCTH
MHOTOKOMIIOHEHTHBIX [IEMEHTOB MPOTHUB AEHCTBUS arpeCCUBHBIX CPE/I.

Pa3zoen 5. Mamepuanwsi 0151 cyxux cmpoumenbHulx cmecell
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OcHoBHBIE TEPMHHBI U otipesienenus. Kiaccudukanus cyxux CTpOUTENBHBIX CMECEH.

Marepuainsl 11 IPOU3BOJICTBA CyXHUX CTpouTenbHBIX cMecer (CCC). Obmue TpedoBaHus
K Marepuanam Jis npousBojicta CCC. Munepanbshble BsKymue. Mcnonb30Banne moamMepHbIX
BsoKyImux MarepuanoB B coctae CCC. 3anmomaurenu mis CCC. Knaccudukanus u cBoMCTBa
neckoB. Hanonuurenu ans npoussojctBa CCC. BnusHue Hanonnureneil Ha cBoiictBa CCC.
[IpuponHble W CUHTETUYECKHE BOJIOKHUCThIE HamoidHUTeNu. [IpupoaHble M HCKYCCTBEHHBIE
nurmenTsl st CCC.

OyHkoHanbHbie A00aBku s mpousBoacTBa CCC. Moaudukanus CTpOUTETbHBIX
pactBopoB nobGaBkamu. OOmue TpeboBaHUs K (QyHKIMOHANBHBIM qoOaBkam. Kiaccuduxanms
no0aBoK, [00aBKM TMepBOii W BTOpod ouepenu. Bomopeayuupyrommue 100aBku ——
IUIACTU(HUKATOPBI, CyHmep- M TUIEpIIacTU(UKATOPBI:  COCTaB, CTPYKTypa, CBOWCTBA,
CPaBHUTEIbHBIE XapaKTEPUCTUKH. MeXaHu3M BOJIOPEAYLHUPYIOIIEro JACUCTBHS JOOABOK.
BonoynepxuBatomiye n00aBKU: COCTaB, CTPYKTypa M CBOMcTBa. MeXaHU3M BOJOYAEpKaHUS.
Penucneprupyemple TOTUMEpHBIE TOPOILIKHU: COCTaB, MOJYy4YeHHE, CBOWCTBA. BrusHue
peAMCIIEPTUPYEMBIX IOJUMEPHBIX IOPOIIKOB Ha CBOMCTBA CTPOUTENBHOIO PACTBOPA.
BopoynepxxuBaromue W 3arymjaiomme  Ao0aBku.  BozmyxoBoBiekaromue — A00aBKH—
nopoobpaszoBarenu. Mexanusm zeiicteust [IAB npu BoBieueHHMH BO3ayXa B CTPOMTENBHBIN
pactBop. JloOGaBKH—TIeHOTacUTENH, MEXaHW3M HX nedcTBus. [IpuMmeHeHHe mneHoracuresneil B
cocrape CCC mpu Npou3BOJICTBE CAMOYIUIOTHSIIOIIMXCSA U CaMOBBIPABHUBAIOIIUXCS PACTBOPOB.
JloGaBkH — perynsiTopbl CXBaTbIBaHUS M yCKOpUTenu TBepaeHus. [IpoTuBoycagounbie 100aBKH.
brokoppo3us 3aTBepAEBIINX CTPOUTENIBHBIX PACTBOPOB U MEPHI €€ MPENOTBPALLEHUS, 100aBKU—
OUOLIMIBL.

Pazoen 6. Texnonozus cyxux cmpoumenvHulx cmecetl

ITocnenoBarenbHOCTh Pa3pabOTKU PELENTyp CyxXuX cMmecell. Pacuer opueHTHpPOBOYHOTO
COCTaBa CTPOUTENBHOrO pacTBopa. OlEHKa MPOEKTHPYEMbIX CBOWCTB pPAacTBOPHOM cMecH H
3aTBEPJIEBIIET0 CTPOUTENIBHOTO pacTBopa. BpIOOp BsKylIero wmarepuana, 3amoIHHUTENS,
HaTNoJHUTENA U 100aBoK nepBoit ouepeau. [lpensapurensnoe nucneiranue ceoiicts CCC. [Tonbop
nobaBok BTOpoi ouepenu. Bwibop oxonuarenbHolt penentypsl CCC. IlpuHnunuanbHas
texHosornueckas cxema mpousBoacTBa CCC. Ocobennoctu npousBojactBa CCC paznuyHOTo
Ha3HAYCHMS.

CpoiictBa CCC, pacTBOpHBIX cMecell M 3aTBEpJEBUIMX pPacTBOPOB Pa3IM4YHOIO
Ha3zHaueHUs1. CBOMCTBA TOTOBBIX K YHOTPEOJIEHUIO pacTBOPHBIX cMeceit. CBOMCTBA 3aTBEPIEBIINX
pactBopoB. Metoabl ucneitanus CCC. Ilpumepnsie peuentypel CCC i BBINOJIHEHUS
IUIUTOYHBIX, BBIPABHUBAIOLINX PAaOOT, CHCTEM TEIUIOM3OJISAIMH, YCTPOWCTBAa HAJUBHBIX MOJIOB,
ruapounsonsiunoHHbIx CCC.

4 O0beM yueOHO# JUCUMIIJIMHBI

Bcero 7 cemecTp 8 cemecTp
Bunst yaeGHoI paboTh 3F Axan. 3F Axapn,. 3E Axan.
q. q, q.

OO11ast TPYA0€MKOCTh IUCIUIITUHBI 9 324 4 144 5 180
KonTakTHasi padoTa — ayIuTOpHbIE 4 144 178 64 599 80
3aHATHSA: ' ’
B TOM 4HcJe B (pOpMe NPAKTHYECKOM
O OTOBKI 0,89 32 0,445 16 0,445 16
Jlexnun 1,33 48 0,44 16 0,89 32
JlaboparopHbie padboTs (JIP) 0,89 32 0,44 16 0,44 16
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 0,89 30 0,445 16 0,445 16
MIOJITOTOBKH
[Tpaktnueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTejibHas pa6oTa 5 180 2,22 80 2,78 100

[TonroroBka K Ja00paTopHbIM paboTam 1 36 0,5 18 0,5 18
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KonTakTHas camocrosiTenbHas paboTa 0,4 0,4
CamocTosTenbHOEe H3yUYCHHE Pa3IeIOB 3 107.6 1,72 61.6 1,28 16
JTUCIUTLTAHBI
Buabl KOHTpOJISA:
JK3aMeH 1 36 - - 1 36
KonTakTHas paboTa — MpOMeKyTOIHAS
0,4 - 0,4
aTTecTanus 1 i 1
[ToaroToBKa K 9K3aMeHy 35,6 - 35,6
3aver ¢
Buja nTOoroBoro KOHTpoOJIs: - JK3aMeH
OII€HKOIi
Bcero 7 cemectp 8 cemectp
Bunet yueGHoiI paboThl 3F A(I:{Tp. 3E ASITp. 3E A(:{Tp.
OO0m1ast TPYI0EMKOCTh IUCIUILTNHBI 9 243 4 108 5 135

KonrakTHasi paboTa — ayAuTOpPHBIE
3aHATHUS:

B TOM 4mcJjie B (popme
NPAKTHYECKO# MOATr0TOBKH

4 108 1,78 48 2,22 60

0,89 24 0,445 12 0,445 12

Jlexun 1,33 36 0,44 12 0,89 24
JlabopaTopusbie padoTsl (JIP) 0,89 24 0,44 12 0,44 12
B TOM 4YHCJIe B (pOpMe IpaKTUUECKON
OATOTOBKH 0,89 24 0,445 12 0,445 12
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padora 5 135 2,22 60 2,78 75
[ToaroroBka k 1a60paTOpHBIM 1 27 0.5 135 0.5 135
pabotam
KoHnTakTHas camocTosiTellbHas paboTa 0,3 0,3 -
CaMocTosATENbHOE N3YUYEHUE PA3/IETIOB 3 80.7 1,72 46,7 1,28 345
IHACIIATUINHEL
Buabl KoHTpOJIA:
IK3aMeH 1 27 - - 1 27
KonrakTtnas pabora —

0,3 - 0,3
ITPOMEXKYTOYHAsl aTTECTALMS 1 i 1
[ToaroroBka K ’K3aMeHy 26,7 - 26,7

3auer ¢
Bupa uToroBoro KOHTpoJIs: . JK3aMeH
OLICHKOI1
AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHbI
«CnenmnajbHble TEXHOJIOTHH MPOU3BOACTBA KEPAMHKI)
1 Heab AUCHMILVIMHBI — TPUOOpPETeHHE OOYYAIONIMMHUCS YIIyOJIeHHBIX 3HAHHM,

HEOOXOJMMBIX CIHEIUaICTaM B O0JacTH TEXHOJOTUHM KEPaMUKH, I TOCIETyIOIIeH
MPOU3BOJICTBEHHO-TEXHOJIOTHYECKOH U  HAyYHO-UCCIEI0BATEIbCKOW  JEATEIbHOCTH, s
MOJTYYCHUS TPOTYKITMN 3aJIaHHOTO Ka4eCTBa M TEXHUYECKH TPAMOTHOTO €€ TPUMEHEHUS.

2 B pe3yabTaTe N3y4eHHs IMCUUILIAHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSMA U UHIMKATOPAMH MX JOCTHXKCHHS:

I1K-3.1, I[1K-3.2, [1K-3.3, T1IK-5.1, T1IK-5.2, TIK-5.3.
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3uame:

- TEXHOJIOTMYECKHE MPOLECChl IMOJYyYEHHUs CIEHHAIBbHBIX BUJOB KEPAMHKH; METObI
TEOPETUYECKOTO U JKCIEPHUMEHTAIBHOTO HCCIEIOBAaHUS B OOJACTH CHHTE3a CIEIHAIbHBIX
KepaMHUYECKHX MAaTE€pUaJIOB;

- TpeOOBaHUs CTAaHAAPTOB Ha CIEIHAIbHBIC BHIBI TOTOBOM MPOIYKIINH;

- METO/Ibl OLIEHKU Ka4yeCTBA TOTOBOM MPOIYKLUU;

- OCHOBBI OXpaHbl TPy/1a, IPOTUBOIOKAPHON TEXHUKH U 3aLUTHI OKPYKAIOIIEH Cpebl IPU
OpraHu3aly U YyIpaBICHUU IPOU3BOACTBAMU KEPAMUUECKUX MATEPUAJIOB.

Ymems:

- DOPUMEHATh TEOPETHUYECKUE 3HAHUS 110 XUMUUM W TEXHOJOTMH CIHEUHaJIbHBIX
KEepaMHUYEeCKUX MaTepuanoB npu BeimogHeHnd HUP 1 BeImyckHOM KBaIM(UKAIIMOHHONW PabOTHI;

- YCTaHaBIIMBaTh TPeOOBaHMS K CIEHUAIbHBIM TEXHOJIOTHMYECKUM IMPOIeccaM C IeJIbI0
CHIDKEHUSI MaTepUaIOEMKOCTH, SJHEPIrOEMKOCTH M CO3/1aHUsI MAIIOOTXOAHBIX TEXHOJIOTUI;

- IPOBOAUTH aHAJIN3 HAYYHO-TEXHUYECKOU JINTEPaTypHI.

Braoemy:

- 3HaHHUSIMU O B3aMMOCBSI3U COCTaBa, CTPYKTYPbI, CBOMCTB U TEXHOJIOTUMU CIELUUATIbHBIX
BUJIOB KEPAMUYECKUX MAaTEPHUAJIOB;

- METOJaMHU OpTaHU3allui U OCYILECTBICHHS KOHTPOJISI CBOMCTB FOTOBOM MPOJYKIIUH;

- IUIAHUPOBAHMEM M IIPOBEJCHUEM HAy4YHBIX HCCIENOBAaHUM B 00JACTH CHHTE3a HOBBIX
CIIEUAJIbHBIX KEPAMUYECKUX MATEPUAIIOB;

- cnoco0amy MOKMCKa U aHATTN3a HAyYHO-TEXHUYECKOH JINTepaTyphl.

3 Kpartkoe coaep:xanue JUCHMILIHHbBI

Pazmen 1. Knaccudukamuss kepamuku. XHUMHUYECKas TEXHOJOTHS CTPOUTEIHHOW U
XO035ICTBEHHO-OBITOBON KEPaMUKHU

1.1. Knaccudukanus kepamukud. OCHOBHBIE BHUIbI H3JCIHMA, W3TOTABIMBAEMBIX U3
CTPOUTENIBHON KEPAMMKH, OTHEYIIOPOB, TEXHUYECKON KEpaMHUKH, UX Ha3HAUYE€HUE U IPUMEHEHUE,
TEXHUUYECKHE NTOKA3aTeNN, IPUMEHSIEMbIE JUIsl UX XapaKTEPUCTUKH.

1.2. Xumudeckas TEXHOJOIHS CTPOUTENBHOW U XO35MCTBEHHO-OBITOBOM KEpPaMUKH.
OTnuuuTenbHble OCOOEHHOCTH TEXHOJOTMU M3JENUA CTPOUTENbHOM KEepaMHKH U UX
kinaccupukanus. CTEHOBbIE MaTepuanbl M OCOOCHHOCTM MX TEXHOJIOTHU. TexHosorus
JPEHAXXHBIX W KaHAJIW3alUWOHHBIX TPyO, (pacagHbIX IJIMTOK, IJIUTOK AJS MOJIOB. XHUMHUYECKH
CTOMKasi KEpaMHuKa.

1.3. Xo3siictBeHHO-ObITOBass Kepamuka. M3nenust u3 ¢asHca u gapdopa. CanurapHo-
CTpOUTEIIbHAs KepaMuKa. [ 1asypoBaHue U JEKOPUPOBAHUE U3JIETHMH.

Pasznen 2. Xumudeckre TEXHOJIOTMH OTHEYITOPOB M TETUIOM30ISMOHHBIX MaTEPUAIIOB

2.1. TpeboBaHMs K OTHEYNOPHBIM MaTepuanaM M TEIUIOM3OJSAILMOHHBIM MaTepHallaM.
Knaccudukanus, TMNbl U BHUIBI OTHEYNOPOB, XUMHUYECKUH U (a30BbIA COCTaBbI, (PU3UKO-
XUMUYECKHUE U DKCIUTyaTallMOHHBIE CBOKCTBA.

2.2. TexHOIOTUYECKUE CXEMBI ITPOU3BOJICTBA, OTIMUNTEIbHBIE TPU3HAKU U OCOOCHHOCTH
TEXHOJIOTMHU OTHEYIIOPOB.

2.3. TexHOJIIOTUYECKUE CXEMBI ITPOU3BOJICTBA, OTIMUNTEIbHBIE TPU3HAKU U OCOOCHHOCTH
TEXHOJIOTMM KEPAMMYECKUX TEINIOU3OJIALMOHHBIX MarepuanoB. [IpuMeHeHHEe OrHeynopoB Hu
TEIJION30JISILIUOHHBIX MaTEPHUAIIOB B IPOMBILIUICHHBIX TETUIOBBIX arperarax.

Pa3znen 3. Xumuueckne TEXHOIOTMHM TEXHUUECKON KEPAMUKHI

3.1. XuMuHyeckue TEXHOJOTMM TexHHueckod kepamuku. Kraccubpukauus u
OTJIMYUTENbHBIE OCOOCHHOCTH TEXHUYECKOH KepamMuku. Kepamuika M3 NPOCTBIX M CIOXHBIX
TYTOIUIaBKUX OKCUAOB. Kepamuka Ha OCHOBE CHIIMKATOB U aJTIOMOCHIINKATOB.

3.2. Kepamnka Ha OCHOBE TMOKCHJA THTaHA, TUTaHATa Oapus U APYTUX COCAMHEHHH C
BBICOKOM JTUBJIEKTPUUECKON MPOHHUIIAEMOCTBIO. Kepamuueckue KOHJEHCATOPBHI,
CErHETORJIEKTPUKH, ITbe30Kepamuka. GeppoMarHuTHas KEpaMuKa.
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3.3. MamuHoctpoutenbHas kepamuka. CpepxmpoBondias Kepamuka. OnTudeckas
kepamuka. Kepamuueckas 6pons. buokepamuka.

Pazmen 4. Kepammka wu3 OECKHCIOPOJHBIX COCIMHEHHWH ¥  KepaMUYECKUE
KOMIIO3UI[MOHHbIE MaTepHalbl. Mexanuuyeckas o0paboTKa 1 MeTayuIu3alus KepaMUuKu

4.1. Kepamuka Ha OCHOBE BBICOKOTEMIIEPATYPHBIX OCCKHUCIOPOTHBIX COCTUHEHHN.
Kepamuueckre KOMIIO3UIIMOHHBIE MATEPHAIIBI.

4.2. OcoOEHHOCTH MEXaHMYECKOW OOpabOTKM KepaMUKd. MeTtaum3anus KEepaMUKH.
BakyyMm-11oTHbIE cliau KepaMUKU ¢ METAJIJIaMH.

4.3. IlepcrieKTUBBI COBEpPILICHCTBOBAaHUS TEXHOJOTMU Kepamuku. llepexonm Ha
HAHOYPOBEHb — JlajibHEeHIIee pa3BUTUE TEXHOJIOTHH KepaMuKu. OTKa3 OT TEXHOJIOTH, BPEIHBIX
JUTSI 3JI0POBBSI JIIOJIEH U OKpYXaroIiei cpenbl. [[puMeHeHre HOBOro 000pyI0BaHHUS.

4 O0bem yueOHOH TMCHMILINHBI

Beero . Cemectp 5

Bun yacouoii padotsr 3E | Axan. 3E | Axkan. 3E | Axan.

q. . .
OO6m1asi TpyA0€MKOCTh AUCIUILIMHBI 9 324 4 144 B 180
KonrakTHas paboTa — ayAuTOpPHbIE 4 144 1,33 48 267 96
3AHATHA:
6 mom uucie é popme npaKmu4uecKou 0,89 30 i i 0,89 32
noozomoexu
Jlexnuu 1,33 48 0,44 16 0,89 32
ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
JlaboparopHbie padboTs (JIP) 0,89 32 - - 0,89 32
8 MOM Hucie 8 hopme NPaKmuieckoll 0,89 30 i i 0,89 32
Nn0020Mo6KU
CamocrosiTesibHas padoTa 4 144 2,67 96 1,33 48
KonTakTHas camocTosTenpHas paboTa 0,01 0,4 0,01 0,4 - -
CaMocCTOsATeIbHOC U3YUCHUE PA3/IeIIOB 3.99 | 1436 | 2.66 95.6 1,33 48
JUCIIUILINHEI
Buabl KOHTpOJIA:
IK3aMeH 1 36 - - 1 36
KonTakTHass paboTa — MPOMEKYTOUHAS

0,4 - - 0,4
aTTecTalus 1 1
[ToAroToBKA K 9K3aMeHY 35,6 - - 35,6

3auer ¢
Bu MTOroBOro KOHTPOJIS: o IK3aMeH
OLICHKO1
Beero - Cemectp -

Bun yaeoroii padoter 3E | Actp. 3E | Actp. | 3E | Actp.

q. q, q,
O01mas TpyA0eMKOCTh AUCIUTIIINHBI 9 243 4 108 5 135
KonTakTHas paboTa — ayAUTOPHBbIE 4 108 1,33 36 2 67 72
3aHATHA:
6 MoM yucie 8 hopme npakmuyeckoi 0,88 24 i i 0,89 o
noozomoexu
Jlexun 1,33 36 0,44 12 0,89 24
[Tpaktuueckue 3ausatus (113) 1,79 48 0,89 24 0,89 24
JlaGopatopusbie padotsl (JIP) 0,88 24 - - 0,89 24
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8 MoM uucie 8 popme NPAKMuU4ecKoul 0.88 24 i i 0.89 o4

1n0020mMosKU ’ ’

CamocrosiTesibHas pa6oTa 4 108 2,67 72 1,33 36

KoHTakTHas camocTosTeNbHas paboTa 0,01 0,3 0,01 0,3 - -

CaMocTosATeIbHOC U3YUCHUE PA3/ICIIOB 309 | 1077 | 266 717 133 36

JIACITUIIIHHBI

Buabl KOHTpOJIA:

9K3aMeH 1 27 - - 1 27

KonTakTHast paboTa — MPOMEKYTOUHAS 03 i i 03

aTTecTanus 1 ' 1 ’

IToaroToBKa K 3K3aMEHY 26,7 - - 26,7
3auer ¢

Buj HTOroBOro KOHTPOJIS: . IKk3aMeH
OLIEHKO¥

AHHOTANUsA padoyeid MPOrpaMMbl JUCUUILIIMHBI
«CrnenuajbHble TEXHOJOTHH CTEKOJ U MATEPUATIOB HA UX OCHOBE»

1 Heas AMCHMIUIMHBI — YIUIyOJieHUE 3HAHWM, YMEHHW, BIaJIeHUH u (HOpPMHUPOBAHHE
KOMIIETEHIIM B OO0JIACTU CTPOUTEIBHBIX, TAPHBIX, COPTOBBIX, TEXHHUYECKUX BHJOB CTEKOI,
MaTepHaJoB Ha UX OCHOBE, CTEKJIOM3/CIIUN U CIIEIUATbHBIX TEXHOJIOTHH, UCTIOIb3YEMBIX MPU UX
MIPOU3BOJICTBE.

2 B pe3yabTaTe H3y4eHHus AU CHUILIHHBI 00YUYAIOUIUICS 10/IKEH

Obaadoams clieqyOIMUMU KOMIETCHIIUSIMHA U UHAMKATOPAMH UX JTOCTHKEHUS:

IIK-3.1; TIK-3.2; [IK-3.3; [IK-5.1; I[IK-5.2; IIK-5.3

3namy:

— KJIacCU(UKAINI0, XUMHUYECKHE COCTABBI, (PU3MKO-XMUMHUYECKUE W IKCIUTyaTallMOHHBIC
CBOMCTBA CTEKOJI U CTEKJIOMATEPUATIOB PA3TMYHOIO HA3HAUCHUS;

— TEOPETUYECKUE OCHOBBI, CIOCOOBI U METO/bI MOJIyUYEHHUsI CTEKOJ U CTEKJIOMAaTEepHalIOB,
napameTpbl OCHOBHBIX CTaJAUi UX MPOU3BOJICTBA;

— OCHOBHBIC HAINpaBJICHUS W TIEPCHEKTUBBI PA3BUTHUA TEXHOJOTHH CTEKJIa W
CTEKJIOMaTEPHUAIIOB.

Ymems:

— MPOBOJUTH U3MEPEHHUS CIEIU(PUIECKUX CBONCTB CTEKOJ M CTEKIIOMATEPHAIIOB;

— UCIOJIb30BaTh ~ HOPMATHBHBIE  JIOKYMEHTBI IO  TEXHOJOTHSAM, KadyeCTBy W
CTaHJapTU3ALUN CTEKIION3IETHI;

— IPUMEHATh TEOPETUYECKUE TIOJNIOKEHUS K AaHaIM3y pPe3yJbTaTOB HAYYHBIX H
TEXHOJIOTHYECKHUX UCCIIEOBAHUI B 0OJIACTH CTEKOJ U CTEKIOMAaTEPHUAaIOB.

Bnaoemp:

— METOJaMH JKCIEPUMEHTAJIbHOTO OTMpeeNieHUs] CIenu(pUUIecCKUXx CBOWCTB CTEKON U
MaTepHaIOB B COOTBETCTBHUH C X (DYHKIIMOHAILHBIM Ha3HAUYCHUEM;

— HaBbIKaMU IUJIAHUPOBAHUS, TOCTAHOBKU W MPOBEACHMS SKCIEPUMEHTA, U3JI0KEHUS U
aHaJIM3a pe3yJIbTaTOB SKCIIEPUMEHTA MPHU BBIMOJIHEHUN UCCIIEI0BATEIbCKOM paboThI;

METOJaMH YIPaBJICHUS XHWMHUKO-TEXHOJIOTMYECKMMU TpoLeccaMd B TMPOU3BOJICTBE
KPYMTHOTOHH)KHBIX U CIIEIUATBHBIX BUIOB CTEKOJ U CTEKIIOMATEPHAIIOB.

3 Kpartkoe conep:kaHue JMCIHUILTHHBI
Pazoen 1. Texnonocusi KpynHoOmMoHHANCHBIX BUOOE CIEKOJL

1.1. JluctoBoe cTekno. XapaKTEPUCTHUKA, ACCOPTUMEHT, XHUMHYECKHH COCTaB,
TCXHOJIOTHUYCCKUC U OKCIUTYAaTallTUOHHBIC CBOIICTBA JIUCTOBBIX CTEKOJI. TeXHOJIOTrHYecKast cxeMa
MMPOU3BOACTBA, COCTAB TCXHOJIOT'MYCCKUX .HI/IHI/II\/'I, XapPaKTCPUCTHKA OCHOBHBIX TCXHOJOTHUYCCKUX
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craguii. Tunbl CTEKJIOBapeHHbIX TNI€YeHM I8 MPOU3BOJACTBA JIMCTOBOIO CTEKJIA, HX
KOHCTPYKTHUBHBIC OCOOEHHOCTH U TEXHUKO-DKOHOMUYECKHE ITOKA3aTEeIH.

Teopernueckrne OCHOBBI U TEXHOJIOTHS (POPMOBAHUS JIUCTOBOTO CTEKJIA Yepe3 JIOA0UKY
(BBC — BepTHKanpHOE BRITSTHBAHUE CTEKJIA), CO CBOOOIHOM moBepXxHOCTH cTekiioMacchl (BBBC
— 0e3710/104HOe BEPTUKAJIbHOE BBHITSATMBAHUE CTEKJIA), HA paciuiaBe MeTaiia («(haoaT»-MeTox).
CpaBHUTENbHAS XapaKTEPUCTUKA Pa3UYHBIX METOAOB (OpPMOBaHMS IO KAdyeCTBY CTeKIa M
TEXHUKO-7KOHOMUYECKUM TOKA3ATEISIM.

TexHonornueckue napameTpsl 1 00OpylOBaHUE ISl OTXKUIA JIMCTOBOIO cTekia. Pe3ka,
KOHTpOJIb KaueCTBa, YIIAaKOBKa JIMCTOBOI'O CTEKJIA.

OO6siacTi IpUMEHEHUs JINCTOBOro cTekia. JIMCTOoBOE CTEK/IO Kak OCHOBAa IOJyYEHUs
CBETO- W TEIUIO3ANIUTHBIX CTEKOJ, CTEeMAaJUTa, MOJUIMPOBAHHBIX, 3€PKATbHBIX, 0C30MACHBIX U
JIPYTUX BUIOB CTEKJIA.

1.2.  ApXUTEKTYpHO-CTpPOUTENBHOE CTEKJIO. Buipl, XapaKTepUCTHKa, ACCOPTUMEHT
APXUTEKTYPHO-CTPOUTEIBHOTO CTEKJIa. APMHUPOBAHHOE U y30pUaTO€e CTEKIIO, KOBPOBO-MO3anyHas
IUINTKA, CTEKIOOJIOKM, MapOIUT — Ha3HA4YeHHWEe, XHMHUYECKUH COCTaB, CBOMCTBA.
TexHOIOTuYeCcKre CXEMbl, COCTaB TEXHOJIOIMYECKUX JIMHHUI, TEXHOJOTMYECKHUE IapaMeTphl
CTEKJIOBapeHUsl, HOPMOBAHUS, OT)KUTA.

1.3. Crexnsanbie TpyObl. Knaccugukanus, Ha3HauCHHE, XUMHUECKUE COCTaBBbl CTEKOI,
cBoicTBa. TexHoJornyeckas cxema MpPOU3BOJCTBA, COCTAB TEXHOJOTUYECKUX JUHUN. MeToabl
TOPU30HTAILHOTO M BEPTHKAIBHOTO BRITATUBAHUS TPYO U IPOTOB. TeXHOIOTHUECKHE TTapaMeTPhI
MIPOU3BOJICTBA, TEXHUKO-3KOHOMUUYECKHE MMOKA3aTEeH.

1.4. CrexnsHHas Tapa. Buapl, Ha3HaueHUe, aCCOPTUMEHT CTEKIISTHHOM Tapbl. TpeboBanus,
NpEABbSBISIEMbIE K CTEKJIOTAape, XMMUYECKHE COCTAaBbl, CBOMCTBAa CTEKOJ]. TeXHOJIOrMuecKas
CXEMa, COCTaB TEXHOJIOTHYECKUX JIMHUM, TEXHOJIOTHUYECKUE PEKUMBI U TEXHUKO-IKOHOMUYECKHE
napamMeTpbl MPOu3BOJCcTBA. KOHTpOJIL KadecTBa CTEKJIOTapbl. MeToAbl YIOPOYHEHUS |
TTOBBIIICHHS SKCITyaTallMOHHON HAJCKHOCTH CTEKJIOTaPHI.

1.5. CoproBoe cTeksio. ACCOPTUMEHT U3JIENNNA, XUMHUUECKHUE COCTaBbl COPTOBOTO CTEKIIA.
Mertoasl oOecuBEeUMBAaHUS U OKpAIIMBaHUS CTEKJA. TeXHOJOTMYecKass CcXeMa, COCTaB
TEXHOJIOTMYECKUX JIMHUM, TEXHOJOTMYECKHE PEKUMbl MPOU3BOACTBA H3Aenuil. Meroabl
dbopMOBaHUS COPTOBBIX U3JIENHNA pa3nuYHON (GopMbl. Mexanndeckas U XUMHUYECKas 00paboTka,
OTHEBas NOJUPOBKA. JlekoprupoBaHHEe COPTOBOrO CTEKIIA.

Pasoen 2. Texnonocua mexuuueckux U008 cmexoiu

2.1. KBapueBoe crekio. Kmaccudukarus, THIIBI 1 MapKu KBapIeBOTO CTEKJA, 00JIaCTH
npumMeHeHus. COBpeMEHHBIC TTPEACTABICHHS O CTPOCHUH KBAapIIEBOTO CTEKIA. TEeXHOIOTHYECKUE
Y DKCIUTyaTallHOHHBIE CBOMCTBA, BIMSHUE TPUMECEH HAa CBOMCTBA KBapIeBOro cTekia. ChIpheBbIE
MaTepHabl IS OJYyYEHUS KBAPIIEBOTO CTEKJIA PAa3HBIX TUIIOB.

TexHonorus Hempo3payHOro KBAapLEBOTO CTEKJIA. OJIEKTPOTEPMHUECKHH METOJ
HaTUTaBlIeHUs 3aroTOBOK. DopMoBaHue U3enuil U ux o0paboTKa.

TexHoOMOTHs MPO3PAaYHOTO U 0CO00 YUCTOTO KBAPIEBOTO CTEKJIa. MeTobl HAIJIaBICHUS
3aroTOBOK: JIEKTPOTEPMHUUECKUE, Ta30IIIaAMEHHBIN, Tapoda3Hblil U MIa3MOXUMUYECKUN CHHTES.
DopMOBaHUE U3ICIIHI.

[TpuHIMMI TTONTyYeHUsI KBApLOUIHOTO CTEKIIa (BUKOP) U €ro MpaKkTUyecKas peaan3arus.

2.2. Onrtnueckoe crekno. Knaccudukarus, HOMEHKIATypa, 00JIACTH TPHUMEHEHUSI.
XHUMHUYECKUE COCTaBbl ONTUYECKUX CTEKOJ. HeTpaguuumoHHble COCTaBbl CTEKOJI C YHUKAJIbHBIMU
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ONTUYECKUMHU TNOCTOSHHBIMU. [lokazaTenn KkauecTBa ONTHUYECKOrO CTeKJIa. MeTobl
KOPPEKTUPOBKHU ONTUYECKUX MTOCTOSHHBIX.

ColpbeBble MaTepuanbl JJi ONTHUYECKOTO CTEKJIOBAapeHUs. TEeXHOJIOrMuyeckas CXema,
COCTaB TEXHOJIOTMYECKUX JIMHHUH, OCOOCHHOCTHM TEXHOJIOTMYECKHUX CTaJui IPOU3BOACTBA
(crexinoBapeHue, HopMoBaHME, OTXKUT, Pa3/ieiKa «ChIPOro» CTekia). TeopeTndeckue OCHOBBI U
IpaKkTUYecKas peaau3alys TOHKOIO OT)KUra ONTUYECKOTO CTEKJIA.

2.3. XuMHKO-J1a00paTopHOE U TepMOMeETpUIecKoe cTeki1o. Kinaccudukanus, TpeboBanus,
BeAyllUE CBOMCTBA XMMHKO-Ta0OpPATOPHBIX CTEKOJ. XHMHYECKHE COCTaBBl  CTEKOJ
(HaTpuilKaIbLMICUIIMKATHBIE, OOPOCHUIMKATHBIE THUIIA «IIMPEKC», ATIOMOCUIMKATHBIE), POJIb
OTJICIbHBIX KOMIIOHEHTOB B JOCTMKEHHMM 3a/laHHBIX CBOMCTB. TEXHOIOrMUYEcKas CXxema, COCTaB
TEXHOJIOTMYECKUX JIMHUN, 0COOEHHOCTHU TEXHOJIOIMUECKUX CTA Ui IMPOU3BOCTBA.

TepMomeTpuyeckue crekiia — cnenuduueckue TpedoBaHMsl, COCTaBbl. TeXHOJIOrHYecKast
cXeMa IPOU3BOJICTBA, XAPAKTEPHCTUKA OCHOBHBIX TEXHOJOIMUECKUX CTaIuil M3rOTOBJICHUS
TepMOMeTpoB. Ha3HaueHue U TEXHOIOTHYECKHE PEXUMBI CTAPEHUSI TEPMOMETPOB.

2.4. MeauuuHckoe cTekso. TuUmbl M XMMHUYECKHE COCTaBbl MEIUIIMHCKHUX CTEKOJ.
Crieruduueckue MeTo/Ibl KOHTPOJIS XUMHUECKOW CTOMKOCTU CTEKOJI. TeXHOJIOrMUeCKHe CXEMbI
IIPOM3BOJICTBA PA3JIMUHBIX W3JEIUM U3 MEIULUHCKOIO CTekja (MEIMLMHCKAs Tapa, aMIlyJbl,
LITPULLBI).

2.5. Caerorexnuueckoe crekno. Kmaccudukamus, Ha3HaueHHE, 00JacTH MPUMEHEHUSI.
CBeTOTEXHUYECKUE XapAKTEPUCTUKN CTEKOJI U IPEbSBIsIEMbIE K HUM TpeOOBaHMs. XUMUYECKUE
COCTaBbl IIBETHBIX, IJIYUICHBIX, YBUOJEBBIX M JPYI'MX THUIIOB CBETOTEXHHYECKHUX CTEKOJ.
OCOOEHHOCTH U TEXHOJIOTUYECKUE PEKUMBI IPOU3BOJICTBA CBETOTEXHUYECKUX U3JIEIHH.

2.6. DnekTpoBakyyMHOe€ CTeKJIo M cnau. HasHadueHue, kinaccuukanus, HOMEHKIATypa
AJIEKTPOBAKYYMHBIX CTeKoJd. TpeOoBaHMsA, MpeabsBIsEMble K 3JIEKTPOBAKYYMHBIM CTEKJIaM B
CBS3M C YCIOBUSIMH HX 00paboTKM M 3kcrulyarauuu. Crnenu@uueckue BaKyyMHbIE CBOMCTBA
(ra30nmpoHUIIaeMOCTh, Ta300TJEIEHUE, YCTOMYMBOCTH K IapaM IIEJIOYHBIX METalIOB M K
ANIEKTPOIIN3Y). XUMHUYECKHE COCTaBbl 3JIEKTPOBAKYYMHBIX CTEKOJI. TE€XHOJIOTMUYECKHE CXEMBl U
napaMeTpsl IPOU3BOJICTBA 3JEKTPOBAKYYMHBIX M3/ETUH.

Ha3nauenue, Buibl, TpeOoBaHMs, KOHCTPYKIMM crnaeB. KpaTkas XapakTepuCTUKa
MaTepuaioB Juid crauBaHus. HanpsbkeHus B crasx, COrJIaCOBAHHBIE M HECOITIACOBAHHBIE CIIAU.
ITepexonnble crekna. CTEKIONPUIION, CTEKJIO- U CUTAJIOLIEMEHTHI. MeTOo bl ClTauBaHusl.

2.7. Xunkue u pactBopumble crekia. [lonarue cunukatHoro moxyns. OmnpeneneHue u
KJaccu(uKaus XKHUIKUX U PAacTBOPUMBIX CTekoid. OCHOBHBbIE HapaMeTphl, TPeOOBAaHUSA K
COCTaBaM, aCCOPTUMEHT KHUAKUX U PACTBOPUMBIX CTEKOJI, 00JIaCTH IPUMEHEHHUS.

TexHonorus XUAKOro crekia. JByxcTaguiiHblid criocod — TEXHOJIOTHYECKUE PEKUMBI U
napaMeTpbl TMOJY4YeHHs] W PacTBOPEHUS «CUJIMKAT-TJIBIOBI», OCHOBHOE TEXHOJIOIMUECKOe
o0opynoBanue. OgHOCTaIUIHBIN CTIOCO0 — CHIPHEBBIE MATEPHAIIBI, TEXHOJIOTMUECKHE ITapaMeTPhl
npon3BoJcTBa. CpaBHUTEIbHAS XapAKTEPUCTUKA METOJOB MOITYUEHMSI )KUIKOTO CTEKIIA.

Pasoen 3. Texnonocus xyoodcecmeenHno2o cmekia

3.1. XynoxxecTBEHHOE CTEKJIO — OCHOBHbIE BUBI U3JIENIUH, Kiaccu(UKanus 1Mo crnocody
pOoU3BOJICTBA. TpeOOBaHUS K XMMUYECKOMY COCTaBY CTEKOJ B 3aBUCUMOCTH OT BHUJIa U3JCTUS U
criocoba ero ¢opmoBanus. OCOOCHHOCTH BapKH XPYCTAIBHBIX CTEKOJ. COBpEMEHHBIE TTPHUEMBI
TEXHOJIOTUH U3JIEJIUI U3 XpYCTaJIsl.
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3.2. PyuHoe mpoW3BOACTBO CTEKISHHBIX H3Aenuii. OOOpyHOBaHHE YYacTKa PY4HOTO
¢opmoBanus. OCHOBHBIE MPHUEMBI H3TOTOBJICHHS TOHKOCTEHHBIX M TOJICTOCTEHHBIX MOJIBIX
U3JeNUil Pa3HOTO THIIAa METOJaMH CBOOOJHOTO BBIAYBaHUS. Buabl ¢opMm ans pydHOro
W3TOTOBJICHUSI U3/1€TUI, TpeOOBaHUS K HUM.

3.3. Topsiuee nekopupoBaHUE U XOJOgHAs O0OpadOTKa U3AENUA U3 COPTOBOTO U
xpycranpHoro crekna. Kiaccudukanus, kpaTkas XapakTEpUCTUKa CIIOCOOOB, TpeOOBaHUSA K
ctekiaM. OCHOBHBIE IPUEMBI U 000PYAOBaHUE I JEKOPUPOBAHMS U3AETHI pa3HOro THUIA.

3.4 Burpax u ™o3auka. CoBpeMeHHas KiacCU(UKALUs BUTPAXKHBIX H3JIEIUN.
XUMHYECKUE COCTAaBBI U CIIOCOOBI MPOU3BOICTBA MPO3PAYHBIX U TIYIICHBIX BUTPAKHBIX CTEKOJL.
Marepuansl, 000pylOBaHHE M CHOCOOBI HM3TOTOBJICHHUS KJIACCHUECKOTO MAeYyHOI'O BHUTPaXa,
BUTpaxa B TexHHKe TuddaHu, 3aTMBHOTO JJAKOBOTO BUTPaXka M IJICHOYHOTO BUTpaXka. Mo3anka
B COBPEMCHHOM HWHTEpPhEpPEe M HAPYKHOM O(MOPMIICHUU 3[aHUH M COOPYKCHUU. XUMHUYCCKHEC
COCTaBbI U CIIOCOOBI M3TOTOBIICHUSI MO3aWYHBIX CTEKOJ, BUJbI CTEKIISHHBIX 3arOTOBOK JIJIS
W3TOTOBJICHUSI MO3auUKH. XapaKTepUCTHUKA CBA3YIOIIMX, HCIOJIB3YEMbIX I H3TOTOBJICHUS
Mo3auKH. [Ipsimoit 1 0OpaTHBIN HAOOP MO3aWYHBIX KOMITO3HIIH.

Paszoen 4. Texnonozus npomviuLienHol nepepabomxu cmexia u Crmexkaou30enu

4.1. Mexanudeckass oOpaboTka crtekna. Buabl mMexaHmueckoid 00paOOTKH, MEXaHH3M
abpa3MBHOIO pa3pylIeHHUs] CTEKJa U CUTALUIOB. Pexxumbl paboThl aOpa3MBHOIO MHCTPYMEHTA.
AOpa3uBHBIE MaTepUaIbl U CBSI3KM a0pa3sMBHBIX WHCTPYMEHTOB. MeXaHWYeCKOoe MOJHUPOBAHHE
CTEKOJI U cUTAJUIOB. [loupoBaIbHbIE TOPOLIKU U TIOJUPOBATBHUKHY.

4.2. Pe3ka nucroBoro crekya. OCHOBBI PE3KH CTEKJA TBEPAOCIIABHBIMHM POJIMKAMH.
Mexanu3m o0pa3oBaHus OOPO3JKU U TPELIMHBI B CTeKiIe. BiusHIe BHYTpEHHUX HaNpPsOKEHUN B
CTeKJIe Ha ero pe3ky. O0opynoBaHue JUIsl pe3KH JIUCTOBOTO CTEKJIAa TBEPIOCIIIIaBHBIMU POIMKAMHU.
Oco0eHHOCTH BOAOCTPYHHOM M ruapoabpa3uBHON pe3ku. JlazepHas pes3ka cTekia MeTOJaMHu
TEPMOUCIAPEHUsS M TepMopacKajblBaHMs. Pe3ka crekya Mpu MOMOIIM alMa3HbIX OTPE3HBIX
KpPYTOB.

4.3. MonnupoBaHue cTekia. Buabl nznenuii, moiay4aeMbIx Ipy MOMOILM MOJIJTUPOBAHUS.
Coznianue XyA0KECTBEHHBIX M3JIEIMA M THYTOrO CTeKJIa. TeXHOJOrndeckas cxema MOJyYeHHs
rHyToro crexiaa. OcobeHHOCTH 000pyI0BAHNUS, UCIIOIB3YEMOTO IS MOTYUYEHHsI CTEKJION31EIUN
METOJIOM MOJUIMPOBAHUS.

4.4. VYnpounenue crekna. CnocoObl yNpoyHeHHMs CTeK/Ia. YTPOYHEHUE CTEKJa
TpPaBJICHHEM [OBEPXHOCTH, HAHECEHHEM IOKPBITHH, Ta30TepMUYECKON  00pabOTKOIA.
HuskoremneparypHblii M1 BBICOKOTEMIIEPATYPHBIH MOHHBIA 0OMeH. Tepmuueckoe yrnpoYHEHHE
crekna (3akanka). OCOOEHHOCTH CTPYKTYpPhI 3aKajJ€HHOTO CTeKiIa. TeXHOJOoru4eckas cxema
MOJIyYEHUsI 3aKaJeHHOIro cTekja. MallMHONMMHUK JUIsl TOJyYeHHUS 3aKaJeHHbIX H3AENud U3
CTeKJIa.

4.5. ITpon3BOACTBO MHOI'OCIOMHOTO CTEKJAa. TPUIUIEKC M TEXHOJIOTHMU €r0 MOJy4YEHHS.
OCo0eHHOCTH TMONTyYeHHsI THYTOTO TpHUILIeKca. TexHomornyeckas cxema ImoydeHus TpUIUIeKca.
Ob6opynoBaHue, HCIOJIB3yeMOE Ul MOJY4YeHUsl TpUIUIeKca. BHUIbI MynecTOMKUX CTEKOJI M UX
cBoiicTBa. KOHTpOb KauecTBa MyJeCTOUKUX CTEKOJL.

[Ipon3BOACTBO CTEKIONAKETOB. BUIbI 1 KOHCTPYKIIMU CTEKJIOMAKETOB. TE€XHOIOrHYeCKas
CXeMa MOJIyYEeHHsI CTEKJIOMAKETOB. BakyyMHBIE CTEKIOMAKETHI.

4.6. Cnekanue ctekos. Buabl uznenuid, mojiydaeMbIX METOJIOM CIleKaHUs. Bs3kocTHbIE
napaMmeTpsl mpolecca crekanusi ctekos. Cragun nporiecca criekanus. OcoOeHHOCTH CIIeKaHUS
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KPUCTAJIIU3YIOIIUXCS CTEKOJI. [Tonyuenue CIIEUEHHBIX CTEKJIOBUIHBIX u
CTEKJIOKPUCTAININYECKUX MaTEPUAJIOB.

Pasoen 5. Texnonocua mamepuanog na ocHoge cmexia

5.1. Ilenocrekno —  kiaccupukanus, CTPYKTypa,  (U3HKO-XUMHYECKHE U
SKCIUTyaTalMOHHbIE CBOWCTBA. TEIIOM30ISAIMOHHOE U 3BYKOU3O0JIALIMOHHOE IEHOCTEKI0. Buibl
U3JIeNHN U3 MEHOCTeKJIa — OJIOUHOEe W TpaHyJIMpPOBAaHHOE, MEHOrpaBUil. XOJOJHBIE U TOPAYUE
crocoObl moiyyeHus: neHocrekia. OcoOEHHOCTH 00pa30BaHUS MEHOCTPYKTYPHI Y CTEKJIA MPHU
MOPOLIKOBOM CIIOc00€ ero Npou3BOICTBA. BH bl meHooOpa3zoBarteseil 1 MEXaHU3MBI UX JICHCTBHUS.
TexHOJIOTHYECKHEe CXeMbl M 000pyIOBaHME IJIs MOJYYECHHs PA3JIMYHBIX BUIOB HU3JCTUN W3
IIEHOCTEKJIA.

5.2. CTeknsHHOE BOJIOKHO CTPOUTEIBHOTO U TEXHUYECKOro Ha3HaueHus. Kinaccuduxarus,
XapaKTepUCTHKA, Ha3HAUYEHUE CTEKISIHHBIX BOJOKOH. XUMHYECKHE COCTaBbl CTEKIOBOJIOKOH.
CBoiiCTBa CTEKJIOBOJIOKOH — MEXAaHUUYECKHE, FIEKTPUUECKUE, XUMUYECKUE, TEIIIOU30JIALIUOHHBIE;
BIIMSTHUE HA HUX PA3JIMYHBIX (DaKTOPOB.

JIByXCTaAUWHBIN U OTHOCTAUNHBIA METOABI (POPMOBAHUS HETIPEPHIBHOTO CTEKJIOBOJIOKHA
- TEXHOJIOTUYECKHE CXEMbl, COCTaB TEXHOJIOTMYECKUX JIMHUN, TEXHOJOTHYECKHE IapaMeTphbl
IIPOM3BO/ICTBA, CPAaBHUTENIbHASL XapaKTEPUCTUKA METO/I0B.

XUMUYECKHE COCTaBbl U TpPeOOBAHMUA K TEXHOJOTMYECKHMM CBOMCTBAM CTEKOJ JUIS
MOJIyYEHUSl IUTANENIbHOIO CTEKJIOoBOJOKHA. Kiaccudukanus MeTronoB (oOpMOBaHHS, CXEMBbI
ycTaHOBOK. CpaBHUTENbHAS XapaKTEPUCTUKA METO/I0B, TEXHUKO-DPKOHOMUYECKHUE MTOKA3aTEIH.

BricokoTeMneparypoycToiiunBbIe " CIELIMAIIbHBIE BOJIOKHA (xBapueBoe,
KPEMHE3EMHUCTOE, BBICOKOMOAYJIBHOE, I0JI0€, NMPO(UIMPOBAHHOE), CHOCOOBI HMX MOJy4YEHHS,
00J1aCTH IPUMEHEHHUSL.

CTeKJI0IIaCTUKU — OCHOBHBIE BU/IbI, CBOMCTBA, 00JIACTH IPUMEHEHHUS.

5.3. Crexsioamanu U nokpelTusa. Knaccudukanus 1 XapakTepUCTUKa OCHOBHBIX THIIOB
NOKPBITUII Ha OCHOBE cTekJa. ['pyHTOBbIE M NOKPOBHBIE AMaIM IO YEPHBIM MeETaJlIaM.
TexHonornueckne CBOMCTBA SMajiei: BA3KOCTb M IUIABKOCTb, MOBEPXHOCTHOE HATSKEHUE,
TEMIIEpaTypHbIH KOY(PPUIIMEHT JUHEHHOTO pacHIMpeHus. TepMHUecKue HalpsHKEHUsS B
KOMITIO3ULIMH «METAILT — AMaJIb». MeTobl ONIpeIeIeHHsI TEXHOJIOTHYECKUX CBOMCTB dMae.

Teopetnueckne OoCHOBBI AMaMpoBaHusl. DU3NKO-XUMHUUECKHE MPOLIECCHl U SBICHUS Ha
MOBEPXHOCTH MeTallyla TpPHU OOXKUTE TOKPBHITHS. AKTHBATOPHl CIHEIUICHUS M MEXaHU3M HUX
neiictBusi. OOOOIIEHHBIE YCIOBUS JIOCTHMIKEHUS MPOYHOIO CIEMJICHHUS SMajld C METaJJIOM.
MeTto1b1 OnIpeeNeHNs IPOYHOCTH CLETUIEHUS «TTOKPBITHE — METAJLD».

TexHonorust smanupoBaHus. TexHoOJIOTHYECKass CXeMa M XapaKTePUCTHKA OCHOBHBIX
TEXHOJIOTMYECKUX cTaguil smanupoBanus. OOOpyJOBaHHE M TEXHOJOTUYECKUE PEKUMBbI
MOJTOTOBKU MOBEPXHOCTHU METajlla, BapKu SMajiei, rpaHyIsluy, TOMoJa, HAaHECEHUs, 00XKura
smaniell. JIByXOOXKHTOBblE M OJHOOOKUTOBBIE MOKPBITUSA. OAHO-, ABYX- M MHOTOCIOWHBIE
MOKPBITHS.

5.4. OCHOBBI TEXHOJIOTHHM CTEKIOKPHCTAIMYECKUX MaTepuayioB. OOIIuE IMOJIOKEHUS
TEOpPUM KaTaJIM3UPOBAHHOM KpPUCTAJUIM3ALUU CTEKJIAa KaK Hay4HOW OCHOBBI MOJIYYEHHS
crekinokpucrammyeckux Marepuanos (CKM). KaranuzaTops! kpucramiuzanuu. TeopeTuueckoe
000CHOBaHUE IBYXCTYIIEHUATOTO PEKUMa TepMO0OpadboTKu cTekon st momyderuss CKM.

Knaccudukanms, xapaktepuctuka ocHOBHbIX TUNOB CKM. Xumunueckuit u (a3oBblit
COCTaB, CTPYKTypa, BEAYIIME CBONCTBA CUTAIIOB U NIIAKOCUTAJLIOB.
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CrekonbHas u kepamudeckas TexHosorun CKM — TexHosornyeckue cxembl, OCHOBHBIE
TEXHOJOTMYECKHE CTaAud MU pexuMbl. CpaBHUTEIbHAs XapaKTEPUCTHKA CTEKOJbHOW U
Kepamudeckoit Texnonoruu. O6mactu npumenenust CKM.

4 O0bem yueOHOH TUCHMIINHBI

Cemectp
Bceero
Bun yueOHOI paboThI 7 cemectp 8 cemectp
3E Axag. 3E Akaj. 3F Axap.
Y. q. q.
OO1ast TpyA0E€MKOCTb JUCHUIIIHHBI 9 324 4 144 5 180

KonTakTHasi padbora — ay1MmTOpHbIE 4 144 1.78 64 222 80

3aAHATHA:
B TOM 4HcJje B popMe NPaKTHIECKOi 0,89 30 0,44 16 0,44 16
MOATOTOBKH
Jlexnuun 1,33 48 0,44 16 0,89 32
ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
JlaboparopHbie paboTsI (JIP) 0,89 32 0,44 16 0,44 16
B TOM 4HCJIe B (hOpMe PAKTHUCCKOMH 0,89 30 0,44 16 0,44 16
[IOJATOTOBKHU
CamocrosiTesbHasi padoTa 4 144 2,22 80 1,78 64
KoHTakTHas camocTosTelbHas paboTa 0,4 0,4 -
CaMocTosATEIbHOE U3YUYEHUE PA3/IEIIOB 4 143.6 2,21 79.6 1,78 64
TIACIIATUTHHBI
Buabl KOHTpOJIA:
IK3amMeH 1 36 - - 1 36
KonTakTHass paboTa — MPOMEKYTOUHAS
0,4 - 0,4
aTTecTalnus 1 - 1
[ToaroToBKa K dK3aMeHY 35,6 - 35,6
3auer ¢
Bu MTOroBOro KOHTpOJIS: o 9K3aMeH
OLICHKOI1
Beero 7 ceMeCT(]; eMeCTPS ceMecTp
Bun yuebnoit paboThl
3F Acrtp. 3E Actp. 3E Actp.
q. q, q,

O01mas TpyA0€MKOCTh AUCIUTIINHBI 9 243 4 108 5 135

KonTakTHast paboTa — ayAuTOpPHBbIE 4 108 1,78 48 222 60

3aHSATHS:

B TOM 4HucJIe B (pJOpMe NMPAKTHYECKOM 0,89 24 0,44 12 0,44 12
NMOATOTOBKH

Jlekiyu 1,33 36 0,44 12 0,89 24
[TpakTaeckue 3austus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie paboTs (JIP) 0,89 24 0,44 12 0,44 12
B TOM YHCIIe B pOpME MPAKTUIECKOM 0,89 24 0,44 12 0,44 12
MOJITOTOBKH

CamocrosiTejibHasi padoTa 4 108 2,22 60 1,78 48
KonTtakTHas camocTosiTenbHas pabota 0,3 0,3 -
CamocTosTepbHOE H3YYCHUE Pa3/IeIIOB 4 291 178
TUCITUTUIAHEL (11U Opyaue 8udvl 107,7 ' 59,7 ' 48

camocmosimenvHou pabomoi)
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Buabl KOHTpOJIA:
IK3aMeH 1 27 - - 1 27
KonTakTHass paboTa — MpPOMEKYTOUHAS
0,3 - 0,3

aTTecTalus 1 - 1
[ToaroToBKa K 3K3aMeHY 26,7 - 26,7

3auyer ¢
Bua uToroBoro KOHTpoJIA: - IK3aMeH

OIlEHKOM

5.4 IlpakTuka

AHHOTanuUs padoyeil MpoOrpaMmmbl
«YueOHasi MPAKTUKA: 03HAKOMUTEIbHAS MPAKTUKA)»

1 Heab AUCHUNJIMHBI — TIOJIYYEHHE CTYIACHTAMHU OOIIMX MPEICTAaBICHUM 00 OCHOBHBIX
BUJaX TYrOIJIaBKUX HEMETaJUIMYECKUX M CHiIMKaTHbIX MatepuaioB (THCM), 3HakoMcTBO C
paboToi TpEeANpPUITUA W TEXHOJOTUYECKHX JIMHUN IO HW3TOTOBJICHUIO H3JEIHN M3 3THUX
MaTepuasoB, a TaKXKe MOJIyYeHHE MEePBUYHBIX MPO(ECCHOHATBHBIX YMEHHI U HaBBIKOB IyTEM
CaMOCTOATEJIBHOTO TBOPYECKOTO BBIITOJIHEHHUS 3a1a4, IOCTaBJIECHHBIX ITPOTPAMMOM MPAKTUKH.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4aIOIIMIACH 10JI2KeH:

Obaadame CIIENYIOMAMA KOMIETCHIIMSIMA U UHANKATOPAMH UX JOCTHKCHHUS

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

3name:

— ocHoBHEBIE BBl THCM m u3aennii Ha UX OCHOBE;

- OCHOBHBIE CIIOCOOBI M TEXHOJOTMYecKue mapamerpbl mpousBojacTBa THCM wu
U31eJIMi Ha UX OCHOBE;

Ymems:

— onpenensaTs BUa U HazHaueHne THCM u u3nenuii Ha X OCHOBE;

- WCIONb30BaTh HOPMATHUBHBIE JOKYMEHTBl IO KaueCTBY, CTAHAAPTU3ALMUN U
cepTudUKaIMK MPOAYKTOB M H3JCIIHUMA, DJIEMEHTHl KOHOMHYECKOTO aHaju3a B
MPaKTUYECKOU eATETbHOCTH;

Brnaoemw:

- KOMIUIEKCOM TIEPBOHAYAJIBHBIX 3HAHUM W TPEJICTaBIeHUNA 00 OpraHu3anuu
npou3BoacTBa THCM u u3genuii Ha UX OCHOBE;

- HaBBIKAMHM M3JI0’KEHMSI TMOJYUYECHHBIX 3HAHUW B BHUJAE OTYETA O MPOXOXKICHUHU
MPAaKTUKH, ONWUCAHUS MCXOJHBIX MaTEpPUATIOB, TEXHOJOTHUYECKOM CXEMBI
MIPOU3BOJICTBA, KOHTPOJISI KAUE€CTBAa TOTOBOM MPOIYKIIUU;

- HaBbIKAMU pabOThl C HAay4YHO-TEXHUYECKOW, CIPABOYHON IUTEpaTypoil u
3JIEKTPOHHBIM PECYpCaMU IO TEOPETUYECKUM U TEXHOJIOTMYECKUM acleKTam
THCM.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pazoen 1. O3nakoMJIeHHE ¢ TEXHOJIOTHEN MPOU3BOACTBA M CTPYKTYPO# NpeanpusaTust

no npoussoacrsy THCM.
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O3HaKOMJIEHHE C UCTOpUEH MPOM3BOACTBA CHJIMKATHBIX MAaTEpUAOB M M3JAEIUIl Ha UX
OCHOBE, MPUPOJHBIMU MaTepuajaMH, HUCIOJIb3YEMBbIMH I 3TUX Leneil. O3HaKOMIIEHHE C
OCHOBHBIMH TEXHOJIOTUYECKUMU CTaaAusIMH H criocobamu mpousBojictBa THCM, croiicTtBamu
U3JIeNHid U 00JaCTIMH UX IPUMEHEHHUSI.

OOmast xapakrtepucTuka mnpennpuatus. HomeHknarypa M 00BEMBbI BBITYCKaeMOM
npoaykuuu. Meroa npousBojcTBa. [IpuHIMNUanbHas TEXHOJIOIMYECKash CXxema IpPOU3BOJACTBA
nponykuuu. CTpyKTypa NpeAnpusTis, OCHOBHbIE IPOM3BOJCTBEHHBIE 11€XA U OTIEIICHUS.

Pazoen 2. W3ydyeHHe OCHOBHBIX TEXHOJOTHYECKHMX IPOIECCOB, MApaMeTpPoB U
MeTOJ0B HMX PeryJHpOBaHHUsI HA KOHKPETHOM mpeanpusatuu mo mpoussoacrsy THCM.
BeinosiHeHHe MHAMBUAYAJIBHOIO 3aJaHHS.

OCHOBHBIE ITPOU3BOJICTBEHHBIE MPOLIECCHI B COOTBETCTBUU C TEXHOJOTMYECKOW CXEMOM
npennpusatus. OCHOBHble  HapaMeTpbl  MPOU3BOJACTBEHHBIX  MPOIECCOB U PabOTHI
TEXHOJIOTHYECKOro o00opynoBaHus. MeToabpl KOHTPOJISI U YIPABICHHUS TEXHOJOTMYECKUMU
npoueccamu. KoHTposib kayecTBa rOTOBOM NPOLYKIIUU.

Pa3zoen 3. Cucremaruzanusi MaTepuaJa, NoAroTOBKa 0T4YeTa.

OO6o00menre u cucTemMarusalus JaHHBIX MO CTPYKType, TEXHOJOTHU MPOU3BOJCTBA,
pUMEHsIeMOMY 000pYyIOBaHHUIO, BBIITYCKAaEMOM MPEANIPUITAEM HPOIYKIIHH, METO1aM U popMam
KOHTpoJIs ipoaykiuu. [Touck u cOop HeZOCTAIOMMX JaHHbBIX.

O3HakOMJIEHHE C MEPCHEKTUBHBIMU Hay4YHBIMU pa3paOOTKaMu B 00JIACTH CO3JaHUS U
npumenenus THCM. [ocemenne HayuHbIX JlabopaTopuil Kageap 1 3HaKOMCTBO C OpraHU3aueit
paboTHI B HCCIIEI0BATENIbCKON 1a00paToOpun.

[ToaroroBka U HanKMCaHWE OTYETA.

4 O0beM yueOHOH THCHHMILINHBI

Bup yueOHoit padoThbl Obnem npakiku
3E | Akag.u. | Actp.u.

OO0mas TPy10eMKOCTh MPAKTHKH 3,0 108 81
CamocrosiTesibHas padora 3,0 108 81
B TOM 4ncJje B (popMe NPaKTHYECKOI MOATOTOBKH 3,0 108 81
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3
CamocCTosATEeNIbHOE N3YYCHHUE Pa3/IeiiOB MPAKTUKH U OCBOCHUE 3,0 1076 807
3HaHWM, YMEHUI U HaBBIKOB B COOTBETCTBHH C MPOTPAMMOM ’ ’
Bua uTOroBOro KOHTpoJIs: 3a4éT ¢ omeHkKoi

AHHOTanus pado4eil NPporpaMMal
«IIpou3sBoaCcTBEHHAs NPAKTHKA: TEXHOJIOTHYeCKast
(TPOEKTHO-TEXHOJIOrHYeCKasi) MPAKTHKA»

1 Heab aucuumiauHbl — (HOPMUPOBAHHE Yy OOYYAIOIIUXCS CUCTEMHBIX 3HAHUN H
KOMITIETCHIIMK B OOJACTH TEXHOJOTMHM TYTOIUIABKUX HEMETAUIMYECKUX W CHIWKATHBIX
MaTepuaIoB, HEOOXOIUMBIX B UX OymyIeil mpodecCHoHATbHON ASSITENFHOCTH.

2 B pe3yjbTare H3yYeHUs TUCHHUILUIMHBI 00y4YAIOIIUIACH 10JIKEH

Obnaoams cleqyOMUMA KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.6, IIK-1.1, [IK-1.2, [IK-1.3, IIK-3.1, IIK-3.2, [1K-
3.3, IIK-6.1, I[IK-6.2, IIK-6.3.

3name:
° TEXHOJIOTUYECKUE MPOIIECCHI, MPUHIMITHAIBHYIO TEXHOJOTHUECKYIO CXEMY
MIPOU3BOJICTBA u OCHOBHOE TEXHOJIOTUYECKOE o0opy/oBaHue, HCIONb3yeMOe B

npousBoactse THCM;
. OPraHU3aAMOHHYIO CTPYKTYPY NpeanpusaThii no npousBoactsy THCM;
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J OCHOBHBI€ MPUHIUIIBI, METOJIbI U OPMBI KOHTPOJISI TEXHOJIIOTUYECKOTO TpoIiecca,
MCXOJIHOTO CBHIPbsl M KAYeCTBA MPOYKIIUU;

. OCHOBHBIC HOpPMATUBHBIC JOKYMEHTBHI 1O CTaHIAPTH3AIMH W CEepTUPUKALIUN
MPOAYKIMHU MPeanpusiTuii 1o npousBoactsy THCM;

J IpaBuJia TEXHUKH 0€30MacHOCTH, SKOJOTHH U ITPOU3BOJICTBEHHOW CAaHUTApUU;

Ymems:

. NPUHUMATh  KOHKPETHBIE  TEXHHYECKHME  pEIIeHHus  npu  paszpaboTke

TEXHOJIOTHYECKHUX MPOLECCOB, BBHIOMPATh TEXHUYECKHUE CPEICTBA M TEXHOJOTMH C Y4E€TOM
HKOJIOTUYECKUX MOCIIEICTBUM UX TPUMEHEHUS,

J UCIIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTBHI [0 KAadyeCTBY, CTaHIApPTH3aLUU U
ceprudUKany MPOITYKTOB M W3JCTHH, SJIEMEHTh SKOHOMHYECKOTO aHAIN3a B MPAKTUYECKOU
JESITEIbHOCTH

Braoemy:

J CIIOCOOHOCTBIO BBISBJIATH M YCTPAHATh OTKIOHCHHSI OT PEXUMOB pPabOTHI
TEXHOJIOTHYECKOTro 000pyI0BaHUs U MapaMeTPOB TEXHOJIOTHUECKOTO MpoIiecca;

CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJISTh TEXHOJOTHMYSCKHN IpOIecC B
COOTBETCTBUU C PErIIaMEHTOM

3 KpaTkoe coaep:kanue Q1 CHUNTAHBI

Pa3zoen 1. O3nakomnenue c mexnonozueil nPpou3800Cmea u CMmpyKmypoi npeonpusamusi
no npouszeoocmey THCM

OOmass xapakTepucTuka mnpeanpusatus. HomeHknarypa u 00BbEMBbI BBITYCKAaEMOM
npoaykuuu. Croco0 npou3sBojcTBa. [IpuHIMIMATBEHAS TEXHOJIOTHYECKAs CXeMa MPOU3BOJICTBA
npoaykuuu. CTpyKTypa NpeanpusTvs, OCHOBHBIE TNPOU3BOJICTBEHHBIC II€Xa U OTHCNICHUS.
XapakTepuCTUKU OCHOBHOTO 00OPY/IOBaHMUSI.

Paszoen 2. H3zyuenue 0CHOGHbBIX MEXHOI02UYECKUX NPOUECCOB, RAPAMEMPOE U MEN 0008
UX pecynupoeanus Ha KOHKpemHom npeonpusmuu no npouzeoocmey THCM. Beinonnenue
UHOUBUOYAILHOZ0 3A0AHUAL.

OcHOBHBIE TTPOU3BOJICTBEHHBIE MPOIECCHI B COOTBETCTBUM C TEXHOJIOTHYECKOM CXEMOM
npennpusatus. OCHOBHblIE  TapaMeTpbl  MPOM3BOJACTBEHHBIX  MPOIECCOB U pabOTHI
TEXHOJIOTHYECKOT0 00O0pyaoBaHUs. MeToAbl KOHTPOJISI M YIPaBICHUS TEXHOJOTHYECKUMU
npoueccamu. KoHTpoIb KayecTBa TOTOBOM MPOIYKIIMH.

BrinonHenne nHANBUYaTbHOTO 33/ T1aHHUSL.

Paszoen 3. Cucmemamu3sayus mamepuana, n0020mosKka omuema.

OO6001meHrne 1 cucTemMaTuszalus JaHHBIX IO CTPYKTYpEe, TEXHOJOTHHU IPOU3BOJICTBA,
MPUMEHSIEMOMY 000PYIOBaHHIO, BHITYCKAEMOU MpeANpUiITHEeM MPOIYKIINH, MeTo1aM U (hopMam
KOHTpoOJI npoaykiuu. [lonck u coop HegocTaromux qaHHbIX. [[oAroTOBKA M HaMmKMCaHWe OTYETA.
[ToaroroBka v HaNMMCaHWE OTYETA MO BHIIOJIHEHUIO UHANBUYAbHOIO 3a/1aHHUS.

4 O0beM yueOHO# JUCUMIIIIMHBI

O0beM NPpaKTHKH

B .
U/bl Y4eOHOH padoThI 3E Axkamx4. | AcTp.u.

OO0masi Tpy10eMKOCTh MPAKTUKH 3 108 81
CamocrositesbHas padora (CP): 3 108 81
B TOM 4mncJje B (popMe NPaKTHYECKOI MOATOTOBKH: 3 108 81
KonTakTHas camocTosiTenbHas paboTa 3 0,4 0,3

CaMocTosiTenbHOE U3YUEHUE PA3/IeTIOB MPAKTUKH 107,6 80,7
Buja HTOrOBOro KOHTPOJIS: 3ader ¢ oneHKoM
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AHHOTanus padoyeil NPporpaMMbl
«IIpou3BoaCTBeHHAs IPAKTHKA: HAYYHO-MCCJIEI0BATEIbCKAS padoTa»

1 Heap npakTuku — (GOPMHPOBAHME YHHMBEPCATBHBIX U MPO(PECCHOHATBHBIX
KOMIIETEHIIMM U TNpPUOOpPETeHHE HAaBBIKOB B O0JIACTH TYTOIUIABKUX HEMETAIMYECKUX H
CHWJIMKaTHBIX MaTE€pPHAJIOB ITOCPEICTBOM IIJIAHUPOBAHUS U OCYLLECTBICHUS SKCIIEPUMEHTAIIBHOM
JESITEIbHOCTH.

2 B pe3yabTare u3yyeHus JMCHUIIMHBI 00YYAIOLIMIACS T0JIAKEH:

Obaaoams cleqyOmUMU KOMIETSHIIMSIMA U UHAMKATOPAMH UX JTOCTHKEHUS:

VK-1.1, VK-1.4, VK-1.5,I1K-2.1, I1K-2.2, I1K-2.3, I1K-3.1, [1K-3.2, [1K-3.3, [1K-4.1, [1K-
4.2, 11IK-4.3, [1IK-5.1, TIK-5.2, [TIK-5.3.

3uams:

— MOPSIIOK  OpraHM3aliM, IUIAHUPOBAHMS M IPOBEIEHUS HAyYHO-UCCIIEI0BATEIbCKUX
paboT ¢ UCIOJIb30BAHUEM MOCIEAHUX HAYYHO-TEXHUUYECKUX TOCTHXKEHUH B TaHHOM 00J1acTH;

— TEOPETUYECKHE OCHOBBI CHHTE3a TYrOMJIABKUX HEMETAJUIMUECKUX U CHIUKATHBIX
MaTepUajIoB U NPUMEHSTh 3TU 3HAHUS Ha IIPAKTUKE;

— OCHOBHBIE TPEOOBAHMS K MPEICTABICHUIO PE3YIIBTATOB MIPOBEACHHOTO UCCIICIOBAHUS B
BU/JIC HAYYHOT'O OTYETa, CTAThU WU JOKIAJa;

Ymems:

— CaMOCTOSITENIbHO BBISBJISATH IEPCIEKTUBHBIE HANpaBICHUS Hay4YHBIX MCCIIEI0BaHUM,
000OCHOBBIBaTh AaKTYalbHOCTh, TEOPETUYECKYI0O U MPAKTUYECKYI) 3HAUYUMOCTh MPOOJIEMBI,
IPOBOAMTH 3KCIEPUMEHTAJIbHbIE MCCIEAOBAaHUSA, aHAJIM3UPOBAaTh U  HHTEPIPETHPOBATH
MOJTy4YeHHBIE PE3YIbTaThI;

— OCYILECTBJIATh MOHUCK, 0OpabOTKY M aHajIM3 HayYHO-TEXHUYECKOM MH(pOpManuu 1o
pOQUITIO BHIMOIHIEMON pabOThI, B TOM YUCIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHA;

— paboTaTh Ha COBPEMEHHBIX NPUOOPax, OPraHU30BbIBATH POBEACHHUE SKCIIEPUMEHTOB U
UCIBITaHUH, MPOBOJIUTH UX 00paOOTKY U aHAJIM3UPOBATh PE3yNIbTAThI;

Braoemy:

— METOAOJOrHel M METOAMKONM MpPOBEAEHUS HAayYHBIX HCCIEI0BAaHUM; HaBbIKaMH
CaMOCTOSITEJIbHOW HayYHOU U UCCIIEA0BATEIIbCKON paboTHI;

— CIIOCOOHOCTBIO peIllIaTh IOCTABJIEHHBbIE 3aJauyd, MCIONb3ysd YMEHHUS U HaBBIKU B
OpraHu3alMKi HayYHO-HCCIEeI0BATENbCKUX M TEXHOJIOTHYECKUX paldoT;

— HaBBIKAMU KPUTHUYECKOI'0 aHaIM3a HAayYHO-TEXHUUYECKOW JMTEpaTypsl, pa3paboTKU U
(bopMynupoBaHUs COOCTBEHHBIX METOJI0JIOTMYECKUX MOAXO0/I0B K PEIICHHIO0 HAYUYHBIX TPOOJIEM.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Paspnen 1. BoinosiHeHHe U NIpeACTABJIEHHE Pe3YJIbTATOB HAYYHBIX HCCJIEI0BAHUMI

1.1 BeinosHeHre HaAyYHBIX HCCIEIOBAHUH.

CocraBnenue nporpammsl ucciefoBanus. CTpyKTypa U coiepKaHie OCHOBHBIX pa3zesioB
0TYeTa 0 HayYHO-HMCCIIEeI0BaTENbCKOM paboTe.

dopmynupoBaHue Lefed U 3a/1a4 HCCIe0BaHUs; COCTaBIEHUE aHATTUTUYECKOro o030pa
[0 TeME HCCIeI0BaHMs; BBIOOP A(PPEKTHUBHBIX METOJOB M METOAUK JOCTHKEHMS JKEIaeMbIX
pe3yJbTaTOB UCCIIEI0BAHUS.

[IpoBeneHnE COOTBETCTBYIOIIMX OJKCIHEPUMEHTOB Il IOJYYEHUS MPAKTHYECKUX
pe3yJIbTaTOB; aHAIN3, HHTEPIpETalus 1 000011IeHNEe Pe3yIbTaTOB UCCIIE0OBaHUS; (POPMYIHPOBKA
BBIBOJIOB; HallMCaHUE OTYETA.

1.2 TlonrotoBka Hay4HOTro AOKJIaJa U MPE3CHTALUH.
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4 O0beM yueOHOH TUCHMILINHBI

Bun yuebnol paboThl OOnem mpaKTuiH
3E Akan.u | Actp.u

O01asi TPY10€eMKOCTh NPAKTHKH 6 216 162
KonTakTHas padora — ay1MTOPHbIE 3aHATHS 2,67 96 72
B TOM 4HcJje B popMe NPaKTHYECKOIl MOATOTOBKH: 2,67 96 72
[IpakTrueckue 3aHATHS 2,67 96 12
B TOM 4HcIe B popMe MPAKTHYECKON TOATOTOBKU 2,67 96 72
CamocrosiTejibHas padoTa 3,33 120 90
B TOM 4HcCIIe B popMe MPAKTHYECKON TOJATOTOBKU 3,33 120 90
KoHTtakTHas camocTosTenbHas paboTa 333 0,4 0,3
O06paboTKa Pe3ynbTaTOB M COCTABJICHUE OTYETA ' 119,6 89,7
Buj kouTpoas: 3auer c oueHkom

AHHOTanus padoyeil nporpaMmbl

«IIpousBoacTBEeHHAS MPAKTHUKA: MPeIIUIIJIOMHAs MPAKTHKA)

1 Iles1b AMCHMIIJIMHBI — BHINOJIHEHUE BBITYCKHONW KBaTHM(PHUKALIMOHHON paboThI

2 B pe3yabTaTe H3y4eHUs] JUCHHUILINHBI 00y4aIOIUIICS 10JIKEeH:

Obaadoams cleayolUMU KOMIETCHIUSIMA W MHAUKaTopamu ux noctkeHus: [1K-1.1,
[1K-1.2, TIK-1.3, TIK-2.1, TIK-2.2, TIK-2.3, TIK-3.1, [1K-3.2, [1K-3.3, [1K-4.1, [1K-4.2, T1K-4.3,
[1K-5.1, T1K-5.2, TIK-5.3, TIK-6.1, TIK-6.2, I[1K-6.3.

3nameo:

— MPUHIUIBI U METO/IbI BHITIOJIHEHUS SKCIIEPUMEHTOB M UCIIBITAHUI 11O TEME BBITYCKHON
KBAJTM(PHUKAIIMOHHON paboThI;

— NPUHIUIBI IPOEKTUPOBAHUS MTPEANIPUATHH, TEXHOJIOTUYECKUX JIMHUMN 110 IIPOU3BOJICTBY
THCM, pa3menienue, (QpyHKIHOHUPOBAHUWE W OOCIYKMBAaHHE OCHOBHOI'O TEXHOJOTHYECKOTO
000pyI0BaHus;

— NPUHLIUIBI YIIPABIEHUS OCHOBHBIMH TEXHOJIOTMYECKUMU ITPOLIECCAMU ITPOMBIIITIEHHOTO
IIPOU3BO/ICTBA;

— OpraHu3alHIo U MPOBEIECHNE BXOIHOTO, ONIEPAlIMOHHOTO KOHTPOJISI, KOHTPOJIS KauyecTBa
TOTOBOM NMPOIYKIUY;

Ymemn:

— BBINIOJIHATh TOUCK, OOpabOTKYy, aHalM3 M CHUCTEMAaTHU3allMI0 HAayYHO-TEXHHUYECKOU
UHpOpPMalIMK, OCYHIECTBIATh BBIOOD METOJIMK W CPEACTB pelIeHHs 3a/1ad, MOCTABICHHBIX
MPOrpaMMOi MPAKTUKU U TEMOM BBIMTYCKHOMN KBaTU(pUKAMOHHON pabOThI;

— BBINOJHATh OCHOBHBIE TEXHOJIOTMYECKHE pacueThl npu npoussojactse THCM;

— BBINOJIHATH 00pabOTKY U aHAJIU3 PE3yJIbTaTOB SKCIIEPUMEHTOB U UCIIBITAHUN;

— OCYUIECTBJIATH KOHTPOJIb TEXHOJOTMYECKON JUCIMILIMHEI ITpy npousBoacTee THCM;

— aHaJIM3UPOBATh BO3HUKAIOIIME B NPOM3BOACTBEHHON M HAy4YHO-UCCIIEI0BATENIbCKON
JeSITeIbHOCTH 3aTPYIHEHUS U UCKATh IYTH UX pa3pelIeHHUs,;

Bnaoems:

— CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pelIeHUs MpH pa3padoTke
TEXHOJOTMYECKHX TIPOILIECCOB, BbIOMpaTh TexHoJoruu mnpousBojactBa THCM ¢  yuerom
HKOJIOTMUECKUX MOCIEICTBUN UX IPUMEHEHNS;

— CIIOCOOHOCTBIO K MCIIOJB30BAaHMIO TOJYYEHHBIX TEOPETHUYECKUX M MPAKTUYECKUX
3HaHUH B 00JIaCTH XMMHHU M TEXHOJIOTUH JUI PELICHUs 3a1a4 NPO()EeCCUOHAIBHOM eI TeIbHOCTH.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pazoen 1. Beeoenue: yenu u 3a0auu npedOuniomHou npaKmuxu
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Hemn w 3amaunm npenaurioMHoW mnpakTuku. CoOCTaBleHHME M COTJIaCOBaHUE IUIaHA
BBITMIOJTHEHUS BBIMMYCKHOM KBaTu(UKALUOHHONW pabOThl, KOHTPOJIBHBIX TOYEK, BUAA U 00BbeMa
NPECTaBISIEMOT0 K KaX/10i KOHTPOJBHON TOYKEe Marepuana. OpraHu3alliOHHO-METOINYECKHE
MeponpusTus. MHCTpyKTaxu Ha paboyeM MecTe, 10 3JIeKTPOoOe30NacCHOCTH U TPOTUBOMOXKAPHOI
0€30MacCHOCTH.

Pazoen 2. Bvinonnernue 8binyckHoll K8ATUDUKAYUOHHOU pabombl

COop HayyHO-TEXHUYECKOW HH(pOpMAIMKM TO TEeME BBITYCKHON KBaTM(PUKALMOHHON
paboTsl. OTpaboTKa METOIUK U BBHIIOJHEHHE SKCIIEPUMEHTANIbHBIX UCCIICIOBAHUIA.

Ob6ocHoBanue oOmel KoHIenuuud JuHUM 10 mnpousBoactsy THCM. Iloxbop wu
COTJIacOBaHUE MPOU3BOJUTEIBHOCTH OCHOBHOTO M BCIOMOTAaTE€IbHOTO TEXHOJIOTMYECKOTO
o0opynoBaHusi. BpImonHeHnE OCHOBHBIX TEXHOJIOTMYECKHX pacueToB. Omnucanue padoThl
TEXHOJOTHYECKOM JTuHUU npousBoacTea THCM.

Co6op, oOpabotka wu cucremaruzauusi wmarepuana. OdopmieHnus oTdera 1O
PEIIUIIOMHON TPAKTHKE.

4 O0beM yueOHOH THCHHMILINHBI

Buj yuyeoHoii pa6oThi O0beM npakTuKHN

3E Akan. 4. | AcTp. 4.

O0mas TPyA0eMKOCTh NPAKTUKH 9 324 243

CamocrosiTesibHas paboTa 9 324 243

B TOM uncjie B popMe MPAKTUUECKOM MOATOTOBKH 9 324 243

KonrtakTHas camocTosiTenpHas pabota 04 0,3
9

CaMOCTOSITeIbHOE U3YUYCHHUE Pa3JIeNIOB MPAKTUKHU 323,6 2427

Buj MTOrOBOro0 KOHTPOJISI: 3auer ¢ oeHKOil

5.5 I'ocynapcTrBeHHAst HTOrOBas aTTeCTALMA: MOATOTOBKA K NPoLeAYype 3alIUThI U 3a1UTA
BBINIYCKHOW KBAJM(PUKAIMOHHOI PadoThI

AHHOTanus padoyeil NPOrpaMmbl
«l'ocynapcrBeHHasi HTOrOBas aTTecTalus:
MOATOTOBKA K Npoueaype 3alMThI U 3allIMTA BHINNYCKHON KBAJIU(UKAIMOHHOH padoThDy

1 LHeab rocyiapcTBeHHOM UTOTOBOM ATTECTALMH: MOATOTOBKH K NMPoOLeAYype 3aIUThI
U 3aIIMTA BBIIYCKHON KBATU(UKAIMOHHOH PadoThl — BBISIBICHHE YPOBHS TEOPETUUYECKOU U
MPAaKTHUYECKOH MMOArOTOBIEHHOCTHU BBIITYCKHHKA BYy3a K BBIITOJHEHUIO MPO(GECCHOHAIBHBIX 33134 U
cooTBeTcTBUSL ero mnoarotoBku tpedoBanusM PI'OC BO mno HampaBiaeHHMIO MOATOTOBKH
O6akanmaBpoB 18.03.01 Xumuueckasi TexXHOJOrus, Npopmwib «XHMHYECKAsT TEXHOJOrHUs
TYrOIIABKMX HEMETANINYECKUX U CHJIMKATHBIX MAaTEPUAJIOBY.

2 B pe3yabTare M3y4eHus JMCHHUIIIMHBI 00y4AIOIMMIiCS JO/IKeH:

Obaaoams cleqyomUMU KOMIETEHIIMSIMA U UHAMKATOPaMH UX JTOCTHKEHUS:
VYK-11; YK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-2.1; YK-2.2; YK-2.3; YK-2.4; VK-2.5;
YK-2.6; YK-2.7; YK-2.8; YK-2.9; VK-3.1; YK-3.2; YK-3.3; YK-3.4; YK-3,6; YK-4.1; YK-4.2;
VYK-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; VK-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; YK-8.1; YK-8.2; VK-8.3; YK-8.4; YK-8.5; YK-8.6; YK-8.7;
VYK-8.8; YK-8.9; YK-9.1; YK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; YK-11.1; YK-11.2;
VYK-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-
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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; IIK-1.1; IIK-1.2; I[1K-1.3; I[1K-2.1; I[1K-2.2; [IK-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:

— MOPSIIOK  OpraHM3alllM, IUIAHUPOBAHMS M IPOBEIEHUS HAyYHO-UCCIIEI0BATEIbCKUX
paboT C UCIOJIb30BAaHUEM IOCIEJHUX HAYYHO-TEXHUYECKHUX JOCTUKEHUN B JaHHON 00J1acTH;

— (hU3UKO-XMMHUYECKHE OCHOBBI CUHTE3a TYTOIJIABKUX HEMETAIJIMYECKUX U CHIIMKATHBIX
MaTepUajIoB U IPUMEHSTH 3TU 3HAHUS Ha IIPAKTUKE;

— OCHOBHBIE TPEOOBAHMSI K MPEICTABICHUIO PE3YJIHTATOB MIPOBEJACHHOTO UCCIICAOBAHMS B
BUJIE HAYYHOI'O OTYETA, CTaThU WIN JOKJIAJA;

Ymemu:

— CaMOCTOSITENIbHO BBISBJISATH IEPCIEKTUBHBIE HANpaBICHUS Hay4YHBIX MCCIIEI0BaHUM,
00OCHOBBIBaTh AKTYaJbHOCTb, TEOPETUYECKYI0 U IPAKTUYECKYI0 3HAUYUMOCTh IPOOJIEMBI,
IPOBOAMTH 3KCIEPUMEHTAJIbHBIE MCCIEAOBaHUSA, aHAJIM3UPOBAaTh U  HHTEPIPETHPOBATH
IIOJIy4YEHHBIE PE3YJIbTaThI;

— OCYILECTBJIATH ITIOMCK, 00pabOTKY U aHAJIN3 HAYYHO-TEXHUYECKON HHPOPMALIMU IO TeMe
BBINOJIHAEMON pabOThl, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX IPUOOPAX, OPraHU30BbIBATH IPOBEIEHUE IKCIIEPUMEHTOB U
UCTIBITAHUH, IPOBOAUTH UX 00pabOTKy M aHATM3UPOBATh PE3YIIbTATHL;

Braoemy:

— METONOJIOTMEH M METOAUKON NPOBENCHMS HAy4YHBIX WCCIIEIOBaHUM; HaBbIKaMHU
CaMOCTOSITENIbHON HAYYHON U MCCIE0BaTENbCKON paboThI;

— HaBbIKaMU PAa0OTHI B KOJIJIEKTUBE, IJIAHUPOBATh M OPraHU30BbIBaTh KOJUIEKTHUBHBIE
HayyHbI€ HCCIIEIOBaHMs; OBJIAJCBaTh COBPEMEHHBIMU METOJAMHU MCCIEAOBAHUSA W aHAJINA3a
MOCTaBJIEHHBIX MPOOJIEM;

— CIIOCOOHOCTBIO pEIlIaTh IOCTABJIEHHBbIE 3aJauyd, MCIONb3ysd YMEHHUS U HaBBIKU B
OpraHu3alMi HayYHO-UCCIeI0BATEIbCKIX U TEXHOJIOTHYECKUX paboT.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

I'ocynapcTBeHHass UTOroBasi aTTecTalys: MOATOTOBKA K MPOLELYpE 3aIIMTHI U 3alluTa
BBIIYCKHON KBalIM(PHUKAMOHHON pabOThl MPOXOAUT B § ceMecTpe Ha Oa3e 3HaHWM, yMEHUH U
HaBBIKOB, IIOJIyYEHHBIX CTYAE€HTAaMM NpU HU3ydeHMH aucuuiuinH Hanpasienus 18.03.01.
XumMuyeckass  TexXHoJorusi, npodmwib «XUMHYeCKAS  TEXHOJOIWsl  TYrOIJaBKHX
HEMeTAJIMYECKHX U CHIINKATHBIX MAaTePHAI0B» U MPOXO0XKIEHUS IIPAKTHK.

l'ocynapcTBeHHast UTOroBasi aTTecTalus: MOJATOTOBKA K IMPOLEAype 3allUThl U 3alluTa
BBIMYCKHON KBaJTU(HUKAIIMOHHONH pabOThl MPOBOAMUTCS TOCYJApCTBEHHON HK3aMEHAIlMOHHOM
komuccuent (I'0K).

KoHTponbs ypoBHS COPMHPOBAHHOCTH KOMIIETEHIIMHA OOy4aromuxcsi, MpuoOpPEeTeHHBIX
npu ocoeHnn OOII, ocymecTtBisercs myrem mpoeaeHus 3amuTel BKP u npucBoenus
kBauukanuu «bakanaBpy.

3amura BKP sBusercs o06s3aTenbHONM IpoLeaypodl HMTOrOBOM  TOCYIapCTBEHHOM
aTTeCTalluU CTYJCHTOB BBICIINX YUEOHBIX 3aBeJICHH, 3aBEepILAIOIINX 00yUSHHE 110 HAlPaBJICHUIO
MOATOTOBKM OakayiaBpuata. OHa MPOBOAMTCS MyOIMYHO Ha OTKphITOM 3acemannu [OK B
COOTBETCTBUH C JIOKAJIbHBIMH HOPMATUBHBIMU M PAaCHOPSAUTEIbHBIMA aKTaAMU YHUBEPCUTETA.

Martepuaisl, IpeACTaBIIEMBIC K 3aIIUTE:

BBIITYCKHas! KBaM(UKAIIMOHHAs paboTa (TOsSCHUTENbHAS 3aITUCKA);

3ajanne Ha BemonHenrne BKP;

0T13bIB pykoBoaurens BKP;
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peuensus Ha BKP;

npe3eHTanus (pa3IaToYHbIid MaTepral), MOAMKCAaHHAS PYKOBOIUTENIEM;

JIOKJIa/.

B 3amaun ['DK BXoasT BBISBIECHWE MOATOTOBICHHOCTH CTYJEHTa K MPOGECCHOHATBHOU
JIEATEIbHOCTH U MPUHATHE PEIICHUSI O BO3MOXKHOCTHU BBIJAUU MY AUILIOMA.

Pemenne o mpucyXIeHHHM BBITYCKHUKY KBalu(duKanuyu OakaiaBpa MPUHUMAETCS Ha
3aceqanuu ['OK mpocThiM OOJNBITMHCTBOM MPU OTKPBITOM T'OJIOCOBAHUU WICHOB KOMHCCUU Ha
OCHOBAaHUHU PE3YJIbTATOB MTOTOBBIX WCHBITAHUNU. Pe3ynbTrarel OmpenesnstoTcss OICHKAMH
«OTIUYHOY, «XOPOIIOY, «YAOBIETBOPUTEIBHOY, KHEYTOBICTBOPUTEIHLHOY.

OOyuaromuiicsi UMeeT MpaBO IOJaTh B ANCUIAIMOHHYI0O KOMHUCCHIO ameUISIUI0 O
HapylIeHWHU, T[O €ero MHEHUI0, YCTAaHOBJICHHOM TMpPOLEAYypbl 3alIUTHl  BBITYCKHOMN
KBATH(UKAIIMOHHON pabOThl. ATEIUIANMS O HECOIJIACHH C PE3yJIbTaTaMH 3alllMThl BBIITYCKHOM
KBaJIM()UKALIMOHHOW pabOThl HE IPUHUMAETCSL.

4 O0beM yueOHOH TUCHMILINHBI

Buner yue6HoI paboThI 3E Akan. 4. | Actp. 4.
Oo0mas Ttpynoemkoctb I'MA 1o yueOHOMY Iu1aHy 6 216 162
KonrakTHas paboTa — ayAuTOpPHBbIE 3aHATHS - - -
CamocrosiTesibHas padora: 6 216 162
KoHTakTHas paboTa — UTOTOBast aTTECTALIHS 6 0,67 0,5
Brimonnenue, Hanmcanue u opopmicane BKP 215,33 161,5
Bua xonTpossn: samuta BKP

5.6 ®akyabTaTUBBI

AHHOTalus padoyeil NPorpaMMbl M CHHUIIJIMHBI
«IlepeBo HAYYHO-TEXHHYECKOH JTUTEPATYPHD)

1. Heap AucOMIUIMHBI — MpUOOpPETeHnEe 00YJYarOIIUMHUCS 00IIel, KOMMYHUKATHBHOW H
npoecCHOHANbHOM KOMIIETEHIMI, YpPOBEHb KOTOpPBIX Ha OTHEJIbHBIX JTanax S3bIKOBOM
MOJTOTOBKU TO3BOJIET BBIMONHITH Pa3iHuHble BUIBI MPO(ECCHOHATBEHO OPUEHTUPOBAHHOTO
MepEeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pe3yabTaTe M3y4eHUs IMCHUILINHBI 00y4al0 M IACA JOJIZKeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH HX JOCTHXKCHHSI :

VYK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3namo:

— OCHOBHBIE CIIOCOOBI IOCTH)KEHUS SKBUBAJIEHTHOCTH B TIEPEBOJIC;

— OCHOBHBIE NTPUEMBI MIEPEBOJIA;

— SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITUU SI3bIKA KAK CHUCTEMBIL;

— J0CTaTOYHOE [UIsl BBIINOJHEHHMS NIE€PEBOJA KOJWYECTBO JIEKCUYECKHUX EAUHUL,
(b pa3eonoru3MoB, B TOM YHCIIE COIUATHHBIX TEPMUHOB U JTMHTBOCTPAHOBETUECKUX PEATTHIA;

ymemn.

— IIPUMEHSATH OCHOBHBIE IPUEMBI IEPEBOA;

— OCYUIECTBIIAITh TMHCHbMEHHBIN TEpeBOJ] C COOJIOAEHHEM HOPM JIEKCHYECKOU
HKBUBAJIEHTHOCTH, COOJIIOICHUEM TPAaMMATHUYECKHUX, CHHTAKCHUECKUX M CTUITHCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT MEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYILIECTBIATh TEPEBOJ C COONIOJEHUEM HOPM JIEKCHYECKOW OSKBUBAJICHTHOCTH,
coOI0ICHHEM TpaMMaTHYECKUX, CHHTAKCUYECKUX U CTUIIMCTHUYECKUX HOPM TEKCTa MepeBojia U
TEMITIOPAJIbHBIX XaPAKTEPUCTUK UCXOJHOTO TEKCTA;

gnademsn:
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— METOAMKON MPEINepeBOJUYECKOr0 aHajiu3a TEKCTa, CIOCOOCTBYIOUIEH TOYHOMY
BOCIIPHSATHIO HCXOIHOT'O BBICKa3bIBAHUS;

— METOJUKOM MOJITOTOBKH K BBHIMOJHEHUIO MEPEeBOJa, BKIOYAs MOUCK MHPOpMALUU B
CIPAaBOYHOM, CIIEUAILHON JIUTEPATyPE U KOMIIbIOTEPHBIX CETHX;

— OCHOBaMH CHUCTEMBbI COKPAIIEHHOW IIEPEeBOTYECKOM 3aMKCH MPH BHITIOJIHEHUH NIEPEBO/IA;

— OCHOBHOM MHOSA3BIYHOM TEPMUHOJIOTHEN CIELUaIbHOCTH;

— OCHOBaMU pedepupoBaHys U aHHOTHPOBAHUS JINTEPATYPHI 110 CIIEIUATBHOCTH.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

Pazgen 1. OcHOBHBIE JIEKCHYECKHEe U CTHJIHCTHYECKHE 3aKOHOMEPHOCTH IepeBo/a
HAYYHO-TeXHHYECKOH JINTepaTypsbl

1.1 Jlexcuueckue 3aKOHOMEPHOCTH HAyYHO-TEXHUUECKOT 0 nepeBoia. CMBICIOBON aHAIIN3
Hay4YHO-TEXHMUYECKOI'0 TEKCTa M ero cermeHranus. CTHIMCTHYECKHE OCOOCHHOCTH Hay4yHO-
TEXHUYECKHUX TEKCTOB. [Ipeoonenne TpyIHOCTEH, CBSI3aHHBIX C PACX0XKICHHIEM CHHTAKCHUECKUX
CTPYKTYpP HHOCTPAHHOTO U PYCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHnue Mopsiika CIIOB B aHTJIMHCKOM M PYCCKOM TpeioxeHusx. [lepeBo cios,
yCTaHOBJICHHE 3HadyeHus ciioBa. IlepeBos cBOOOIHBIX U (Pa3e0IOrHYECKUX CIOBOCOYETAHUI.
[TepeBo/ 3ar010BKOB TEKCTOB U CTaTel

1.3 Cokpamenust. OcoOeHHOCTH MX NepeBosia. Pa3BuTHe HaBBIKOB IEepeBOjia Ha IPUMEpPe
TEKCTOB O TeMe «XHUMHUYecKas jadoparopus» «3MepeHus: B XUMHI».

1.4. Jlexcuueckue TpaHcOpMaLMU INPH IEPEBOJE TEKCTOB 0 TEMAaTHKE XHUMHU U
XUMHYECKON TEXHOJIOTHH.

Pa3znen 2. OcHOBHBIE TPaMMaTH4YeCKHe 0COOEHHOCTH MepeBoaa.

2.1. OcobenHoCTH MIepeBo/Ia peaoxkenuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe mepeBoJa TEKCTOB MO TEMAaTHKE XHUMHUYECKOW TEXHOIOTUH
IlepeBoa MpUIATOYHBIX NPEIJIOKEHHAMN.

2.2. Meto/ibl ¥ IPUEMBI ITEPEBO/Ia CTPAIATENILHOTO 3aJ0Tra Ha IpUMeEpe NIepeBo/ia TEKCTOB
no teme "TexHonoruu Oyaymiero".

2.3. Tunbl yCIOBHBIX MpPEUIOKEHUH, MpaBuila U 0cOOEHHOCTH uX nepeBofa. [IpakTuka
NepeBo/ia YCIOBHBIX NMPENIOKEHUH Ha MPHMEpax TEKCTOB MO0 Pa3IMYHBIM pa3/ieiaM XUMHUH U
XUMHUYECKON TEXHOJIOTHH.

2.4. MojanbHbI€ TJIArOJIbl 1 OCOOCHHOCTH MX TMEpeBoJia Ha MpUMEpe MepeBoja TEKCTOB
«Texnonorusy, «IIpomsllieHHOE 060PYAOBaHHE»

Pa3nea 3. OcoGeHHOCTH NepeBoa NpelJIoKeHHi ¢ HeJIMYHBIMHM (POpMaMHU IJI1aroJia

3.1 Uudpunutus (HeonpenenenHas Gopma riarona). Ponb HHQUHUTHBA B IPEIOKEHUH U
BapUaHTHI IepeBOa Ha pycckuii s3bIk. [Ipuyactus u repynauit. BapuanTsl nepeBojia Ha pyccKHii
SI3BIK.

3.2 Wuounutusaeie oOopotel. OOopor pomoigHeHue ¢ UHOUHUTUBOM. OO60pOT
noJyIexaiiee ¢ THQMHUTHBOM. Pa3nnyHble BAPHAHTHI MIEPEBO/IA.

3.3 IlepeBox mpuyacTHBIX 0OOPOTOB. AOCONIOTHBIM MPUYACTHBIA OOOPOT M BapHAHTHI
nepeBojia. Pa3BuTre HaBBHIKOB MepeBoia B chepe XUMUU U XUMUIECKON TEXHOIOTHH.

Pa3nea 4. OcobennocTu pedepaTHBHOIO NepeBoaa

4.1. Anroput™ npeanepeBo14eckoi padoThl ¢ HAyYHO-TEXHUUYECKUM TEKCTOM 110 XMMHKO-
TEXHOJIOTHYECKOI TeMaTHKe.

4.2. Anroput™m cocraBieHHs pedepara TO XHMHUKO-TEXHOJIOTHMYECKOH TEMaTHKe
(aHHOTAITNH)

4.3. Anroput™m paboThl 1O pedepaTUBHOMY IMEPEBOAY IO XHMHKO-TEXHOJIOTHYECKON
TEMaTHUKe.
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4. O0beM y4eOHOM JUCHUIIMHBI

Cemectp
Bcero 5 o S
Bun yueGHO# paboThI ceMezrp e ZTp
3E Akar . | 3E | | 3p | N
q, q,
O6mwias TpyRoeMKOCTE 4,0 1440 | 20 | 720 | 20 | 72,0
JUCIUILINHEI
Konrakrnast pagora - 1,8 644 | 09 | 320 | 09 | 320
ay/INTOPHbIE 3aHATHS:
[Tpaktrueckue 3ansatus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHasi padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonrakrHasg caMocTogTeabHAs 0.4 0.2 0.2
pabora
C 2,2 11 11
aMOCTOSITENIbHOE U3yYCHUE 79.6 398 398
pa3nenoB AUCITUTLIMHBI
Buabl KOHTpOJIS:
3aver 3aver
Cemectp
Bcero 5 o
Bun yuebHoit paboTbl ceMecATp CeMeCATp
3E Actp.u. | 3E | 2P| 3g | O
q, q,
O61as TpyA0eMKOCTh 4 108 5 54.0 5 54
JTACIIATUINHBI
K _
OHTAKTHAasA padorta 18 483 0.9 24 0.9 24
ay/INTOPHbIE 3aHATHS:
[Tpaktuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padora 2,2 60,0 11 30,0 1,1 30,0
K
OHTAaKTHas CaMOCTOSTEIbHAS 0.3 0.15 0.15
paborta
C 2,2 11 11
aMOCTOSITENIbHOE U3yYeHUE 59,7 29,85 29,85
pa3aeNnoB AUCIHUILTAHBI
Buabl koHTpOJIA:
3auer 3auer
AHHOTanus pado4ye NPOrpaMMbl M CHHUILJIMHBI
«['paxxnanckas 3amUTa B YpPe3BbIYANHBIX CUTYALUSIX)
1. Heab AUCHMIUIMHBI -- TOATOTOBUTH CTYAEHTA K OCMBICICHHBIM MPAKTHYCCKUM

NeHCTBUSAM MO OOECIEUEHHUI0 CBOEH OEe30MacHOCTH M 3aIUThl B YCIOBHUSIX BO3HUKHOBEHUS
Ype3BbIYAaiHON CUTYalluu IPUPOJHOT0, TEXHOTEHHOTO U BOGHHOT'O XapaKkTepa.
2. B pesyabTrare n3y4eHusi AMCUHUILIMHBI 00y4arOIIUICA JOJIKEH:
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Obnadamye cleAyOMUMU KOMIIETCHIUAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

VK-8.1/8.2, VK-8.5, VK-8.7.

3uamo:

- XapaKTepUCTHKH IPHUPOJHBIX OEICTBUI, TEXHOI'CHHBIX aBapuil M KaTacTpod Ha
panuanoHHO, XUMHUECKU M OMOJIOIMYECKH OMACHBIX 00bEKTaX, Hopakarome (hakTophl Pyrux
OITaCHOCTEM;

- OCHOBBI BO3JICHCTBHSI OMACHBIX (PAKTOPOB UPE3BBIYAMHBIX CUTYaIMii Ha YelloBeKa M
IPUPOIHYIO CPENy, JOIyCTUMBIE MPeAEIbHbIE KPUTEPUU HEFATUBHOTO BO3CHCTBUS;

- Mepel 0€30macHOr0 MOBEJACHHS TNpU NpeObIBaHUM B pailoHax (30Hax) IOXKapos,
PalMOaKTUBHOT0, XUMUYECKOT0 ¥ OMOJIOTHYECKOT0 3arpsI3HEHHUS;

- CIOCOOBI M CpENICTBA 3aIIMTHI YeNOBEKa OT BO3JEHCTBHSA IMOpPAXaroUIMX (HaKTOPOB
Ype3BbIYANHBIX CUTYALUI IPUPOJIHOIO, TEXHOT€HHOT'O M BOEHHOI'O XapaKTepa.

Ymemu:

- MCIIOJIb30BaTh CPEJACTBA 3AIIUTHl OPraHOB JIbIXaHHUS W KOXH, MEAMLIMHCKUE I
CaMOo3allUThl U OKA3aHUS TOMOLIH IPYTUM JIIOISM;

- IPUMEHSTh NEPBUYHBIE CPEACTBA IOXKAPOTYILEHHs Ui JIOKAIW3alUUK U TYLICHUS
10’Kapa, BO3HUKILIETO B ayTUTOPUH (J1abopaTtopun);

- OKa3bIBaTh cebe U IPYrMM MOCTPAAABIINM MEAULUHCKYIO IOMOIb C UCIOJIb30BaHUEM
TaOEIbHBIX U MOAPYIHBIX MEAUIIMHCKUX CPEICTB.

Braoemy:

- npuéMaMu IPOBEJCHUS] YaCTUYHOM CaHUTapHON 0OpabOTKU NpU BBIXOAE U3 pailoHa
(30HBI) paAMOAKTUBHOIO, XUMHUYECKOT'O U OMOJIOTHUECKOTO 3arps3HEHUs (3apaskeHtsl);

- croco0amMy M TEXHOJIOTUSIMH 3aIUTHI B YPE3BBIYAHBIX CHTYALIUAX.

3. Kparkoe cogep:kaHue JTUCHHUIINHBI.

Pa3zoen 1. Onacnocmu npupoonoeco xapakmepa

Cruxuiinple OeICTBUS, SBJICHUS IMPUPOIBI PA3PYLIUTEIbHON CHIIBI - 3€MJIETPSICEHus,
HABOJIHEHUS, CEJEBbIE MOTOKH, OIMOJI3HU, CHEXHBIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, OOBAJIbI,
3aCyXH, yparassl, Oypu, IoXaphl.

Pasoen 2. Onacnocmu mexnozennozo xapakxmepa

ABapun u KaracTpo(bl Ha paJWallMOHHO ONAaCHOM OOBEKTE, XHMUYECKH OINacHOM
0o0beKTe, OWOJIOTMYECKHM OHacHOM OOBEeKTe; Ha  TpaHCHopTe  (MKele3HOJIOPOKHOM,
aBTOMOOWJIBHOM, PEYHOM, aBHAILIMOHHOM ); Ha TUPOCOOPYKEHHIX; HA KOMMYHAJIbHBIX CUCTEMAaX
KHU3HE0OECTIeUeHHMS.

Pazoen 3. Onacnocmu soennoco xapakmepa

[IpumeHeHne  OpYXHS ~ MacCoOBOrO  TOPaXEHUs  (SIePHOrO,  XUMHYECKOro,
OMOJIOTHYECKOT0), OOBIYHBIX CPEJCTB C 3KUTATEIHHBIM HANOJHEHUEM, HOBBIX BHUIOB OPYXKHS.
30HBI 3apa)kK€HUs OT CPEACTB MOPAKEHUS M MX BO3ACHCTBHME HA HACEJIEHUE U OKPYKAIOIIYIO

MPUPOJIHYIO CPENy.

Paszoen 4. Ilosxcapnas 6e3onacnocms

[ToxxapHast omacHocTh. [lokapHast oxpana. Kmaccudukarmus moxapoB B 3MaHUSX U
nomenieHusx. Ctaauu pa3BuTHS NoxkapoB. Jlokanuzauusa U TyleHue noxapoB. IlepBuunbie
cpeactBa noxkaporymenus (or"erymmrenu OII -8, OY-2, OBII-5, BHyTpeHHUI NOXKapHbIN
BOJIONIPOBO/) U MpaBWJIa MOJIb30BAHUSA HWMHU. ABTOMATUYECKHE CUCTEMBl MOKAPOTYIIEHUS —
CIPHUHKJIEpHBIC U JpeHuYepHble. OTHETYyIIaNe BellecTBa — BOJA, MEHBI, HETOPIOUME Tra3bl U
pa3baBuTeNn, TOPOIIKOBBIE COCTABbI, IAJIOr€H3aMEIICHHbIE YTTIEBOA0POIbI.

Pa3zoen 5. Komnnexc meponpusmuii 2paxcoanckou 3aujumsl HaceieHus

Onogemienue u MHGOpPMUpPOBaHME HaceleHUsi 00 omacHocTu. [lpuHsATHe HaceleHHEM
curHaiioB omnoBeuleHus: («Buumanune Bcem!», «BosmymnHas TpeBora», «PaauarnmonHas
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OMACHOCTBY», «XHMHUECKass TpeBoray, «OTOOW OMACHOCTH») W TOPSIAOK JCUCTBUS IO HUM.
DBakyalusi HaceJeHuss W3 30HBI omacHOCTH. CrocoObI ABaKyalMHu. OKCTpPEHHas HBaKyallus
CTYJICHTOB U3 ayJJUTOPUU NPU BOSHUKHOBEHHUH TOXKapa.

CpencrtBa uHIUBUIyaIbHOM 3amuThl opranoB aeixanus (I'TI-7, T'TI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, «®enukcy, I'JI3K, AL, AI1T-3, TI3Y-K, UI1-4M, UII-5, UII-6, KUII-8),
koxu (JI-1, O3K) uenoBexka. MeauImHCKHE CPEICTBA 3AIIUTHI.

CpencrBa KOJUJIEKTHMBHOM 3aluThl HaceleHus. Ha3zHaueHue, 3amiUTHbIE CBOMCTBA
yoexum. [IporuBopammanvonnsie ykpbiTusa (I1IPY, mom3emMHble memexoaHple TEPEXOmbl,
3aray0JieHHbIE CTAHIIUY METPOIIOJIMTEHA), POCTEHIIINE YKPBITUS (TPAHILEH, OKOIIbI, TEPEKPHITHIC
mienn). [TpaBuia 3aHATHS yOSKHINIA.

Pazoen 6. Oxazanue nepsoii nomowu

Oxa3aHue nepBOi MOMOLIH IIPU 0’KOTaxX, paHEHUsX, 3apakeHusixX. [IpoBeneHue yactuaHon
CaHMTapHON OOpPabOTKM KOXKHBIX IOKPOBOB YEJIOBEKA IPU BBIXOAE M3 30H PaAMOaKTHBHOIO,
XUMHUYECKOT0 U OMOJIOIrMUYECKOT0 3apayKeHUs (3arps3HEHUs), U3 30H M10XKapOB.

Pazoen 7. Jlukeuoayus nociedcmauti upe3goluatiHol Cumyayuu

ABapuiiHo-cniacatenpHble paboThl. DKCTpEHHAs dBaKyallus U3 ayJIUTOPUH (J1abopaTopum)
B YCJIOBHSIX MOXKapa, paualliOHHOT0, XUMHUYECKOT0, OMOJIOTUYECKOTO 3arpsi3sHEHUSI TEPPUTOPUHI
C UCIIOJIb30BAHUEM IPOCTeHIIuX cpeacTB 3amuThl («Denukey», ['JI3K, nporuBoraza ['TI-7 ¢ AI1T-

3).

4. O0beM y4eOHOH TUCHMIIINHBI:

O0BeM TUCHUILTAHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
q q
O0mas Tpy10eMKOCTh JMCIUILTHHBI 1 36 27
KonTakTHas padoTa — ay1IMTOPHBbIE 3AHATHS: 0,44 16 12
Jlekun 0,44 16 12
CamocrosiTesibHas padora 0,56 20 15
KoHnTakTHas camocTosiTellbHas paboTa 0,2 0,15
0,56
CamocTosiTenbHOE U3YUYEHHE Pa3/IeI0B JUCIUILIMHBI 19,8 14,85
Bua uTOroBoro KOHTpoJIst: 3a4er

6. TPEBOBAHUA K YCJIOBUSAM PEAJIM3ALIUU ITPOI'PAMMbBI BAKAJTIABPUATA

6.1 Odmecucremublie TpedoBanus K peasusauuu OOII 0akasaBpuara

VYHHUBepCUTET pacrojaraeT Ha MpaBe COOCTBEHHOCTH WM WHOM 3aKOHHOM OCHOBaHHUH
MaTepuaIbHO-TEXHUYECKUM 0bOecriedeHreM 00pa30BaTeIbHON eATEIbHOCTH (MOMEUICHUSIMH U
obopynoBanuem) ais peanuzannu OOII 6akanaBpuara.

Kaxnprit  oOywaromuiics B TeYEHHE BCETO TepHoja oOO0ydeHHs oOecrednBaeTcs
WH/IWBUYAIbHBIM ~ HEOTPAaHWYCHHBIM  JIOCTYIIOM K  JJIGKTPOHHOH  HMH(OpPMAIMOHHO-
00pa3oBaTeNbHON Cpejie YHUBEPCUTETA. DIEKTPOHHAs HH(POPMaIIMOHHO-00pa3oBaTeNbHas cpeia
obecreunBaeT BO3MOXXHOCTh JIOCTYyIa OOydYaromierocss u3 00l TOYKH, B KOTOPOH HMMEETCs
JOCTYNl K MH(POPMALMOHHO-TEICKOMMYHUKAITMOHHOW ceTu «VHTepHeT», KaKk Ha TEepPPUTOPUU
YHHUBEpPCUTETA, TaK U BHE €€.

DnexTpoHHas HHPOpPMaAIIMOHHO-00pa30BaTeNIbHAs cpella YHUBEPCUTETa 00eCIIeYNBAET:

— JOCTyHn K Y4YeOHBIM IUIaHaM, pPabO4YMM MporpaMMaM JTUCHUIUIAH (MOIyJeH), TpPaKTHK,



185

AJIEKTPOHHBIM YYEOHBIM U3JIAHUSM U 3JEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpaMmax JTUCIUILIINH (MOyJel ), IPAKTHK;

— (opmupoBaHUE AMEKTPOHHOTO TOPTPOIUO 00YUAIOMIETOCS, B TOM YUCIIE COXPAHEHUE ero padoT
U OLICHOK 32 3T paboThI;

— Qukcanuio xoma o0pa3zoBaTENBLHOTO MPOIECCa, PE3YILTATOB MPOMEKYTOYHON aTTECTaIllud U
pesynbTaToB ocBoenust OOIT 6akanaBpuara;

— TpoBeleHUE YYCOHBIX 3aHITHHA, MPOILEAYpP OICHKH pPEe3yIbTaTOB OOYYCHHUS, peallu3alus
KOTOPBIX NPEIyCMOTpPEHa C NPUMEHEHHEM OJJIEKTPOHHOIO OOYyYeHHs, JUCTAHIMOHHBIX
00pa3oBaTesIbHbIX TEXHOJIOTUH;

— B3aMMO/ICHCTBHE MEX]ly YUaCTHUKaMH 00pa30BaTeNIbHOTO MpoIiecca, B TOM YHCIIe CHHXPOHHOE
U (WIKM) aCHHXPOHHOE B3aMMOJIEUCTBUS TOCPECTBOM ceTH «MHTepHeT».

OYHKIMOHUPOBAHUE  JJIGKTPOHHOM  MH(GOPMAIMOHHO-00pa30BaTeNIbHOM  cpefbl
o0OecrieunBaeTCs COOTBETCTBYIOIIMMH  CPEACTBAMH  HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHI U KBanudukanueir paOOTHUKOB, €€ WCIONb3YIIIUX U MOAAECPKUBAIOIINX.
OYHKIIMOHUPOBAHNE AJICKTPOHHONH WH(POPMAITMOHHO-00PA30BATEIBLHOW CPEllbl COOTBETCTBYET
3aKoHoaTenbcTBY Poccuiickoit @enepannu.

6.2 TpeGoBaHus kK MaTepUaIbHO-TEXHUYECKOMY 00ecredeHuI0

MarepuanbHO-TeXHHUYECKass 0a3a  YHUBEPCHUTETa COOTBETCTBYET  JCHCTBYIOIIUM
NPOTHBOIIOXKAPHBIM TMpaBWJIaM W HOpPMaM H O0CCIIEYMBAaET MPOBEJACHUE BCEX BHJIOB
JUCIUTUIMHAPHOH ¥ MEXKIUCHUIUTMHAPHOW  TIOJITOTOBKM, IPAKTUYSCKOM W HAYYHO-
UCCIIEIOBATEIBCKOW PA0OThI 00YUYArOIIUXCSI, TPEAYCMOTPEHHBIX YY€OHBIM ILIAHOM.

[Tepeuens MaTepHATLHO-TEXHUYECKOTO OOCCIICUCHUS BKITFOYACT: JICKIIMOHHBIC YUeOHBIC
aynutopuu (00OpyIOBaHHBIE BHUICONPOCKIIMOHHBIM OOOPYJOBaHMEM [UIsl TMpPE3CHTAIuH,
CpEJICTBAMHU 3BYKOBOCITPOM3BE/ICHUS, SKPAHOM, H UMECIONINE BBIXOJ B MHTEpHET), TIOMEIICHHS
JUTSL TPOBEJICHUS] CEMUHAPCKUX M MPAKTHUECKUX 3aHITHH (000pyqOBaHHbBIE Y4eOHOU MeOemnbio),
OuOIMOTEKY (MMEIONIYI0 paboure KOMITBIOTEPHBIE MeCTa JJisi OOyJarouuxcsi Mo Iporpamme
OakanaBpuaTa, OCHAIIEHHBIE KOMIBIOTEPAMU C JOCTYNOM K 0a3aM JaHHBIX U BBIXOJOM B
WuTepHer), mabopatopuu, OCHANICHHBIE COBPEMEHHBIM OOOPYJAOBAHHEM IS BBITIOJTHEHUS
HAyYHO-UCCIENOBAaTeNIbCKOH  paboOThl, KOMIIBIOTEpHBIE Kiacchl. [Ipm  MCHOIB30BaHUM
QJICKTPOHHBIX H3JaHUN YHHBEPCUTET OO0CCIICUMBAET KaXJAOr0 OOYYaroIIerocs BO BpeMs
CaMOCTOSITENIbHOM TOJATOTOBKM pPabOYMM MECTOM B KOMIIBIOTEPHOM KJacce C BBIXOJOM B
WHTEpHET B COOTBETCTBUH C TPYIAOEMKOCTBIO N3YYaeMbIX TUCITUTUINH.

[TomemnieHus: TPEACTABISIIOT CcOOOW yueOHBIE ayTUTOPUHU IJs TPOBEACHHS Y4EOHBIX
3aHATHH, TMPETYCMOTPEHHBIX IPOrpaMMOl OakajgaBpHuara, OCHAIEHHbIE O0OpYJIOBaHUEM H
TEXHUYECKUMHU CPEJCTBAMU O0YUYEHHS, COCTaB KOTOPHIX OMpEeNseTcss B pabouux MporpaMMmax
JTUCITUTIIAH (MOJTyJIeH).

MartepuanpHo-TexHuueckoe obecredernre OOII OakanaBpraTa BKIIOYAET:

6.2.1 ObopynoBanue, He00X0AUMOe B 00pa30BaTeIbLHOM IpoLecce

- Ilapk eévicokomemnepamypHo20 2a308020 U dJIeKMPOMEPMULECcK020 000PY008aAHUSL:
€YU BBICOKOTEMIIEPATypHBIE TUTEIIbHBIE C Ta30BBIM 000TPEBOM IS BAPKH CTEKIIA; SJIEKTPOIeUH
COMpOTUBIIEHUSI C HarpeBarenssMu u3 xpomuta JsaHtaHa (BHUMOTO); snexTponeun
conpotuBiieHuss BakyymHble (tun CIIBD, CIIBJI); mneun nabopaTopHble THUTEIbHBIE
AIIEKTPUYECKHE C CHJIMTOBBIMM HArpeBaTelsIMM U aBTOMATUYECKUM  PEryJIHpPOBAHUEM
temneparypsl IIJI 5/12,5; mneub onexTpuyeckas Ui ONTHYECKOTO CTEKJIOBApEHUS CO
CTEKJIOMEIIAIbBHOW MAIMHOM; IeYb JJIEKTPUYECKas C YCTAHOBKOW NJisi BBITATUBAHUS JIEHTHI
CTEKJIa; [TeYb JICKTPUUECKas C PETyINPyeMOi ra30Boil Cpeoit; meun 3JIeKTpuieckrue MypeabHbIe
U YCTaHOBKHM BBICOKOTEMIIEPATypHBIE C MPOTPAMMHBIM YIIPABICHUEM; II€4Yb SJIEKTPUUYECKAS
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rpagueHTHast; 0o0OpyJOBaHWE Ui OTJIMBKM CTEKOJIbHBIX pAacIlIaBOB; CYIIWJIbHbIE IIKa(]bl;
cymmiabHble mKadel Bakyymusie (MLW).

- Obopyoosanue 0151 cuHmesa u NOO20MOBKU 00PA3Y08 MAMEPUATLO8.

BECHI DJICKTPOHHBIE TeXHUUYecKHe U aHamutudeckue Cauw-120D, Caux 220, DB-60H u ap.; Becbl
nabopatopusie (ACCULAB VICON); Becol ananutuueckue (Gibertini Crystal); mabopatopras
wianetapHas MenbHuia RetschPM 100 ¢ pa3mosibHBIME TelaMud H OapabaHamu; MeJIbHHIIA
BaJKOBasi Ja0opaTopHas; MeJNbHMLA IMIapoBas JabopaTopHas; MEJNbHULBI  [IAPOBBIC
JIByXKaMepHbIe; ApoOUiIKa IeKkoBas jadopaTopHas; ycraHoBka AIIP; MmenpHuma BuOpannonHas
(BUBPOMALILI); mensuuna tianerapaas (CAH/I, CarypH); npoOuiika mekoBas; BHOPOCTOI ¢
HAaOOPOM CHUT; UCTUPATENU JUCKOBBIE C HAOOpAaMU CUT; aHAJIMTUYECKas MPOCEUBAIOIIAsl MalIHA
AS 200 basiC ¢ KOMIUICKTYIOIIUMH; OAHOIUCKOBAS HMUIH(OBAIBLHO-TIONIUPOBATIbHAS MaIluHA C
ABTOMATHYECKHM IPHUCIIOCOOJICHUEM ISl MoJaud 00pasiioB; yiabTpa3ByKoBas BaHHa ProSonic
1000; turnm xopyHaoBbie oobeMoM 10 — 500 mut; Turmm mamotHeie oobemMom 500 — 1000 mo;
XuUMH4Yeckass mnocyna dapdopoBas; XUMUYECKash IOCyla CTEKJISHHAs; BBITSDKHBIE IIKa(bl;
yCTAaHOBKAa JUIsI NUIM(OBKM © TOJUPOBKHM MAaTEpHajoB; BHOPOCTOJIBI; YCTaHOBKA IS
rerepoazHOro OCaxICHUS.

- Ilpubopwsl u 0b60opyoosanue 0151 NPOBeOeHUsE CIMPYKMYPHLIX UCCTIE008AHUIL:
pPEHTreHOBCKHUE AudpakToMeTphl ¢ 0Oazamu kpuctawiorpadpudeckux pganHeix ICDD w
uHPOPMAIMOHHO-TTOMCKOBO#H cuctemoit SciGlassSofrwareSuite, B 1.u. audpakromerp D2 Phaser
Bruker AXS; nepusatorpadsl ¢ dororpaduueckoil M 3JIEKTPOHHOM PErHCTpaIieii, Ipudop
CHHXPOHHOTO Tepmudeckoro ananuza STA 449 F3 Jupiter; nuddepeHimanbHplii CKAaHUP YOI
KaJIOpUMETP; CHEKTPAIbHO-aHATUTUYECKUI KOMIUIEKC Ha 0a3e MOHOXpomaropa/crekrporpada
MS3504i; criekTpomMeTp KOMOHMHAIIMOHHOTO PAcCesHHs CBETa MCCIIEIOBATEIBCKOrO Kiacca C
BBICOKOpa3peliarinuM  KoH(pOKabHbIM ~ MuKpockormom  Horiba, LabRamHRVisible-NIR;
ontuvyeckue MHUKpockombl, B T.4., Olimpus BX 51 ¢ KOMIBIOTEpHBIM yIpaBICHUEM H C
BBICOKOTEMITIEpaTypHbIM cTonkoM LinKam; nasepslii ananuzarop aneMeHTHOro cocraBa LEA-
S500 ¢upmber «Solar»; Macc-CieKTpoMeTp ¢ HWHAYKTHBHO cBsizaHHOW 1miasmoi iICAP-Q;
demTocekyHaHb Ja3epHbli koMiuiekc TETA-X ¢ cucTteMoil NUarHOCTUKH H3JIY4€HUS H
MO3UITMOHUPOBAHUS, YKOMIUICKTOBAHHBIA OMTHYECKUM CTOJIOM; IUppoBoii ocimmiorpad TDS-
154D, ronmomerp I'SM, wmukpockon JENAPOL; na3epHblii TrpaHyJOMeTp; MHUKPOCKOI
ontudeckuii mossgpuzanuoHubiii (ITIOJIAM-211); mukpockon Metatorpaduueckuii (MUH-8);
MmamuHbl paspeiBHble (FM-250, FM-500); ycraHoBKa aisi oInpelesieHUsl TerIoNpOBOIHOCTH
orHeynopoB HectanuoHapHbM MeTozoM (ISO 8894-1, MeTon KpecTOBHHBI); YCTaHOBKA IS
OTpesieNIeHus]  TEIUIONPOBOJHOCTH  BBICOKOTEIUIONPOBOJHBIX ~ MaT€pHaliOB  CTALlMOHAPHBIM
metomoM; mocT emkocteii (E8-2); tepaommerp (E6-13); msmepurenr ummutanca (E7-20);
ocummtorpad (MPY-1M); mukpockon ckanupyrontuii snektporHsiii (TESCAN); nepuBaTorpad
(MOM).

- Ilpuboper u obopyodosanue O0as NPOBEOeHUs MEXHONO2UYECKUX —UCNbIMAHULL:
YHUBEpCallbHas pa3pbiBHas MamnHa Shimadzu; auinatoMeTpsl BEpTUKAIBHBIE U TOPU30HTATBHBIN
¢ KoMIboTepHbIM yrpasieHueMm Dil 402 PC; MUKpOTBepIOMEPHI C PYYHBIM U aBTOMATHUECKHM
Harpy)XeHuem; mpuOopsl AJs onpeaeseHus yaenbsHoi noepxHoct nopoukos [ICX 11 (SP) u
[1CX-2; mpodunomerp I[Iporon — MUDT 130; ycraHOBKM Al ONpENEleHHUs] XUMHUYECKON
CTOMKOCTH MatrepuaioB; nosspuckon-noiaspumerp I[IKC-125; ycranoBku it onpeneneHus
IUTIOTHOCTH MaTepuaio; pH-MeTpsr; pegpakromerp A60Oe ontuaecknit NAR-3T;
THJIPaBIMYECKUN Tpecc pyyHOH; THApABIMUYECKUH npecc nmoiayaBToMat ycunueMm jao 10 t (UII-
10); runpaBnuueckuil npecc nonyaBromar ycwiueM no 50 T (UI1-50); ruapaBanydeckuii mpecc
nomyaBroMaT ycwimeM po 100 T (MIIC-100); xnumaruueckas kamepa abopaTtopHas;
BHUCKO3MMETP BUOpPALMOHHBIN; BUCKO3MMETP POTAIIMOHHBIN; BUCKO3UMETp OHIJEpa; Mpuodop
Bacunbesa; npubop Buka; npubop Jle-1llarense.

6.2.2 YyeOHO-HAIIAAHBIE MOCOOUA
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KommiekThI n1akaToB K JIGKIMOHHBIM KypcaM; HaOopbl 00pa3Ii0B BHICOKOTEMITEPATYPHBIX
HEMETANIMYECKUX MAaTepUaloB W JEMOHCTPALlMOHHBIX H3JEJIMH W3 HUX; Habop 00pasLoB
TUNMYHOTO Opaka W3IENHil; Makatbl TUNOBBIX moctepoB HUP, wabopsl mnpoaykuuu
IOPOMBIIUICHHBIX —IPEeINpUATHI; KOMIBIOTEpPHas IporpamMma IO OOYYEHHUIO BEJCHHS
TEXHOJOTMYECKOr0 Ipoliecca Mpou3BocTa noprianainemenra «75th ECS/CEMulator System
from the World Leading Cement Equipment Manufacturer)) ¢upmsr «FLSmidt; marasano-
JUAAKTUYECKUH MaTepuall 0 TEXHOJIOTMM IPOM3BOJACTBA M3JEIUN U3 CTEKIa, KEpaMHKH,
BSOKYIIMX U KOMIIO3ULMOHHBIX MaT€pHAJIOB; allbOOMBI JU(PPAKTOrPaMM INIMHUCTBIX MUHEPAJIOB;
anp0oMbl  MK-CrieKTpoB ~ HEOpPraHMYECKHUX  COCIUHEHHMH;  anbOOMBI  PEHTTEHOIpaMM
HEOPraHUYECKUX MATEPHAIIOB.
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6.2.3 Komnbiorepsl, HH(pOPMALMOHHO-TEJIEKOMMYHUKALMOHHbIE ceTH,
annapaTHoO-NporpaMMHBbIe U ay/IMOBH3yaIbHbIE CPeCTBA

[lepconanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHBIE mpourpsiBatensimu CD u DVD,
IOPUHTEpAaMH W TNPOrPAaMMHBIMHM  CPEICTBAMHU; IPOEKTOPBI;, 3IKpaHbl, ayJUTOPUU CO
CTallMOHAPHBIMHU KOMILIEKCAMH OTOOpaXeHUs1 MH(OPMAIIHH C JIFOOOTO 3JIEKTPOHHOTO HOCUTEIS;
WEB-kamepsbl; mudpoBas Kamepa K ONTHYECKOMY MHKPOCKOIy; HH(POBOW ¢doToarmmapar;
KONHMPOBAJILHBIE AIAPaTHh; JIOKAIbHAS CETh C BBIX00M B MIHTEpHET.

6.2.4 IleuyaTHble 1 JIEKTPOHHBIE 00pa3oBaTe/ibHbIEe 1 HH(OPMAINIMOHHbIE PecypPChl

NupopManimoHHO-METOIMYECKAE MaTepuaibl: ydeOHbIE MOCOOMs O IUCIHUILTMHAM
BapUaTUBHOW YacTU MPOrpaMMbl; METOJUYECKUE PEKOMEHJALMU K MPAKTUYECKUM 3aHATHUSAM;
KaTaJIOTH TUIIOB U BUIOB MPOJYKIIUU U3 BHICOKOTEMIIEPATYPHBIX HEMETANTNYECKUX MAaTEPUAIIOB;
KaTaJIOTW MPOAYKLUMHU IPOMBIIIJIEHHBIX MPEIIPUATHI; pa3laTOYHbI MaTepuan K JIEKLHOHHBIM
Kypcam; y4eOHbIe (PUIBMBI TIO MPOIECCaM TEXHOJOTHH M CIIOCO0aM MPOU3BOACTBA OTEIbHBIX
BUJIOB M3/EJIHI; 3JIEKTPOHHbIE yueOHbIe U3JaHUs 10 IUCLUITIMHAM BapuaTUBHOMN YacTH, HAyYHO-
HOITYJISIPHBIE JIEKTPOHHBIC U3AAHUS.

OneKkTpoHHbIe 00pa3oBaTellbHbIE pecypchl: KadeapanbHble OMOIMOTEKH 3JIEKTPOHHBIX
U3JaHUK 110 JUCHUIUTMHAM BapHATUBHOW YAaCTH; JJIEKTPOHHBIC IPE3CHTAllMM K pasjesiam
JEKIMOHHBIX KYpPCOB; Y4e€OHO-METOAMYECKHE pa3paboTKU Kadeapbl B 3JIEKTPOHHOM BUJE;
yuyeOHble  (QMIBMBI K pa3lenaM JUCHHIUIMH; O3JCKTPOHHBIE KaTajord TPOIYKIIHU;
UH(POPMALIMOHHO-METOJMUECKUE MaTepUallbl B IEYATHOM U 3JICKTPOHHOM BUJIE IO IPOU3BOJICTBY
U3JeNMii M3 BBICOKOTEMIIEPATYpPHBIX  HEMETAJUIMYECKHX  MaTepHalioB;,  COOpHUKHU
TEXHOJIOTUYECKUX CXeM, OyKJIeThl M KaTajJoru OOOpYAOBaHMs, CIPABOYHUKH IO CHIPHEBBIM
Martepuajiam, CIIpaBOYHHUKH 110 HAWITYYIIHM JOCTYITHBIM TEXHOJIOTHSM IPOU3BOCTBA M3/ICTHIA U3
KEpPaMUKH, CTEKJIa, IPOU3BOJICTBA BXKYIIIMX MAaTEpUAIOB; CIIPABOYHbIE MaTepHallbl B I€YaTHOM U
DIIEKTPOHHOM BHJI€ IO CTPOCHHIO M CBOIMCTBaM TYTOIUIABKUX HEOPTaHUYECKUX BEIIECTB;
3JIEKTPOHHAs KapTOTeKa MO pPeHTreHo(}ha30BOMY aHAIM3Y; 3JIEKTPOHHAsE KapTOTeKa 1Mo (a3oBbIM
IarpaMMaM  COCTOSIHHSI TYTOIJIaBKHUX COCIMHEHWH; SJIEKTPOHHAs KaproTeka ¢ororpaduii
MHUKPOCTPYKTYPbI TYTOIJIABKUX HEOPTaHUUECKUX BEIIECTB.

[TomemieHust 411 caMOCTOSITENBHON pabOThl O0YYarOIIMXCsl OCHAIEHBI KOMIIBIOTEPHON
TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHHA K ceTH «lHTepHeT» M obecrnedyeHbl JOCTYNOM B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

VYHuBepcuter obecriedeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOIO U CBOOOAHO
pacipoCTpaHseMOro MpPOrpaMMHOIO  OOECHEUEHUs, € MOM HUCle OmeuecmeeHHO20
npou3zeoocmea (CocTaB omnpezensercs B pabouyMx MporpamMmax JIUCHMIUIMH (Moaynel) u
noonex;cum 06H08NIEHUI0 NPU HEOOXOOUMOCHIN).

[Tpu ucnonb30BaHWM B 00PA30BATEIBHOM TPOIIECCE MEYATHBIX W3JaHUN, B YHUBEPCHTETE
chopmupoBaH OUOINOTEUHBIH (POH/I, YKOMITJIEKTOBAHHBIN NEUaTHBIMH U3JIaHUSIMU U3 pacyeTa He
meree 0,25 3K3eMIuIsIpa KaXJI0TO M3 M3/IaHUH, YKa3aHHBIX B pa0OYHX MporpaMmax JAUCIUTUINH
(Monynei), mporpamMmax MpPaKTHUK, HA OJHOIO OOYYaroIIerocs M3 YHUCIa JIMI, OJHOBPEMEHHO
OCBaWBAIONINX COOTBETCTBYIOIIYIO IUCHUIUIMHY (MOMYIB), TMPOXOISIINX COOTBETCTBYIONIYIO
NPaKTUKY.

OO6yuatomumcst obecrieueH M0OCTyn (YOAJICHHBIM JOCTYN), 6 MOM uucie 6 cayuae
npUMEHeHUs INeKMPOHHO20 00yUeHUA, OUCMAHUUOHHBIX 00PA306AMENbHBIX MEXHON02UH, K
COBPEMEHHBIM MPO(eCcCHOHANTBHBIM 0a3aM TaHHBIX 1 HH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM,
COCTaB KOTOPBIX ONpefenseTcs B pabodyMx MporpamMMax JAUCHUIUIMH (MOAYJeH) M MOAJICKUT
0OHOBIIEHHUIO (TPY HEOOXOAMMOCTH).

OOyuaronyecs: U3 Ynciia HHBAJIUI0B U JIHI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
oOecrieunBarOTCs MeYaTHBIMU U (UJTN) JIEKTPOHHBIMU 00pa30BaTebHBIMU pecypcamMu B opmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 3]I0POBbSL.
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Jns peanu3anvyd OCHOBHOM 0Opa3oBaTeNbHOM NpPOTrpaMMbl MOATOTOBKH OakajJaBpOB
UCTONB3YIOTCS (QOHABI Yy4eOHOH, y4eOHO-METOAMUYECKOW, Hay4HOH, MepuoJu4ecKoil HaydHO-
TEeXHUYeCKOH jureparypsl  Mubopmanmmonno-6ubnmuoreunoro uentpa (MBL)) PXTY
um. JI.11. MenzeneeBa u xadeap, ydacTBYIOLMX B PeaIU3aLUU IPOTrPAMMBI.

Nudopmannonno-oubnuoreunsiii nentp PXTY um. JI. U. MenzaeneeBa oOecrieunBaet
UHQOPMALIMOHHYIO  MOJJEPXKKY  pealu3allid  MpOrpaMMbl, COAEHCTBYET  IOATOTOBKE
BBICOKOKBAIM()UIIUPOBAHHBIX  CIELUAINCTOB, COBEPIICHCTBOBAHHIO Y4eOHOro Ipolecca,
HAY4YHO-HUCCIIEJOBATEIbCKON PabOThl, CIIOCOOCTBYET PA3BUTHUIO MPO(ECCHOHANTBHON KYyIbTYpPbI
OyIylIero crenuaiicTa.

UBL] ynuBepcurera oOecreynBaeT OOYYAOIIMXCS OCHOBHOW y4eOHOH, y4eOHO-
METOJAMYECKOW M HAaydyHOW IUTEpaTypoil, HEOOXOIUMOW Ui peanu3aliil ¥ KadyeCTBEHHOTO
OCBOCHMS 00y4aroIIMMUCS MO IporpaMMe OakajgaBpuaTa oOpa3oBaTEIBHOrO Mpolecca 0 BCEM
qucuuruiiHaM, npaktTukam u IMA  ocHOBHO# 00pa3oBaTenbHON NpoOrpaMmbl HOATOTOBKU
OakaaBpOB.

OO6mwuit 06semM MmaOTOOTpaceBoro ¢ponma MBI Ha 01.01.2022 cocraBnsier 1 719 785 ak3.

@®oHx yyeOHONW M yueOHO-METOJIMYECKOH JIUTepaTypbl YKOMIUIEKTOBAH IEYaTHBIMU
U3JIAaHUSIMU U3 pacyeTa He MEHee 2 3K3EeMIULIPOB Ka)/10ro M3 U3JaHUil OCHOBHOM JINTEPATYPHI,
NEPEeYUCICHHOM B pabo4Mx MporpamMmax AWCLUIUIMH (MOJynel), NMpakTHK, U He MeHee 1
AK3EMIUIApA JOTIOJHUTEHHON JINTepaTyphl Ha 4 00y4YarOIIUXCsL.

@oHA JONOJHUTENBHOM JMTEpaTyphl BKJIKOYAET IOMMMO Y4e€OHOH JIUTEepaTyphbl
odpuLManbHbIe, CHpPaBOYHO-OMOMMOTpaduuecKkre, CHeUaTIM3UPOBAaHHBIE OTEYECTBEHHBIE U
3apyOeXKHbIE EPHOANUYECKUE U HHPOPMALIMOHHBIE U3JaHUSL.

NudpopMannoHHO-OMOINOTEUHBIA  IIEHTP OO0ECIeYrBaeT CaMOCTOATENBbHYIO paldoTy
00y4aroIuXcsl B YUTAIBHBIX 3aJ1aX, PEI0CTABIIASA IUUPOKUI BEIOOP JINTEPATYPhI 110 aKTyaJIbHbIM
HaNpaBJICHUSM, a TaKkKe OO0ecleYnBaeT JJOCTYH K TpodeccHOoHaNbHBIM 0a3aM JaHHBIX,
UH(POPMALIMOHHBIM, CIIPABOYHBIM M TIOMCKOBBIM CUCTEMAM.

Kaxnpiit oOyuatromuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOOH TOYKH, B KOTOPOM
UMeeTcs I0CTyI K ceTu IHTepHeT, K 31eKTpoHHO0-010anoTeuHol cucteme (ObC) YHuBepcurera,
KOTOpasi COJEPXKUT pa3jiuyHble M3JaHUsl 1O OCHOBHBIM H3Y4YaeMbIM AUCHMIUIMHAM U
chopMHpOBaHa MO COIJIACOBAaHUIO C MpaBooOJafaTels MU y4yeOHOM M yd4eOHO-MEeTOAMUYECKON
JUTEPATYpPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro u
uH(popManmoHHoro oocimyxkuBanuss B MBL| peann3oBaHa TeXHOJOTUS AJIEKTPOHHOW OCTaBKHU
JIOKYMEHTOB.
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JIEeKTPOHHBbIe HH(OPMAIIHOHHBIE PecypPChl, HCIIOJIb3yeMble B IIpouecce 00y4eHus

PexBu3UTHI 10TOBOpa
(Homep, 1aTa 3aKJIKYEHHs], CPOK

XapakTepucTuka

o JIEKTPOHHbII JeHCTBHS), CCbLIK H CAIT 0n0anoTEeYHOro (POHAA, NOCTYI K
pecypc 3BC, cymma 10roBopa, KOTOPOMY NpeA0CTaBJIsIeTCs
. JAO0TOBOPOM
KOJIHYeCTBO KJIKYeil
DNEKTPOHHO- [IpuHaIeKHOCTD — CTOPOHHSAA Komnexkumnu: «Xumus» - u3a-Ba
OuobIMoTeyHas PexBusuthel noroopa — OO0 HOT, «XUMHUSI» - U3I-Ba
cucrema (ObC) «M3narenscTBO «JIaHb» JlaGoparopusi 3HaHUH, «XUMHI» -
«JIAHb» Horosop ot 26.09.2020 U3I-Ba «JIAHDbY, «XUMUI»-
Ne 33.03-P-3.1-2173/2020 KHUTY (Kazauckwii
HaIlMOHAJILHBIN
Cymma norosopa — 747 661-28 UCCIICIOBATEIILCKUN

C 26.09.2020 mo 25.09.2021

Jorosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KomnuecTBo kirouen — 10CcTyn
JUTSL 3aperUCTPUPOBAHHBIX
noJip3oBarelier PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid 10CTyN NOCE
MePCOHATBHON PETUCTPAIIUU HA
caiite OBC.

TEXHOJOTHYECKU  YHUBEPCUTET),
«XuMus» - U31-Ba
OU3SMATIIUT», «MudopmaTrkay

- U3I-Ba «JIAHDbY,
«Muadopmarrka»-HarmoHanbHbIH
OTKpBITHIH YHuBepcurer
«AHTYHUT», «Hx)eHepHO-
TEXHUYECKHE HAyKW» - U3/-Ba
«JIAHb», «Teopernueckas
MexaHuka» - wm3g-Ba  «JIAHDby,
DKOHOMMKA U MEHEJKMEHT» - U3/1-
Ba JlamkoB u K., a Taxxe
OTZEJIbHBIE H3JaHus B

COOTBECTCTBHHU C HOFOBOPOM.

[IpuHagIexHOCTh — CTOPOHHSS
PexBusute morosopa — OO0
«M3parenbcTBO «JIaHbY
Jorosop 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 Ha caiit 9bC —
http://e.lanbook.com

KomnuecTBo kimrouelt — 1ocTyn
JUISL 3apeTUCTPUPOBAHHBIX
noJip3oBatelier PXTY ¢ moboro
KOMITBIOTEpA.

Komnexknuu: «Xumus» - H31-Ba
HOT, «X MU - H311-Ba
JlaGoparopusi 3HaHUH, «XUMHS» -
KHUTY (Ka3zanckuit
HaIlMOHaJILHBIN
HUCCIIE0BATEIbCKUM

TEXHOJIOTUYECKUH  YHUBEPCHUTET),
«XTMHUS - u3J1-Ba
OU3BMATIINT», «MudopmaTukar
- Hanwmonanbubiii  OTKpBITHINA
YHuBepcurer «HTYUT»,
OKOHOMMKA U MEHEJKMEHT» - U3]1-
Ba JlamkoB u K., a Ttaxxe
OTJIEJIbHBIE W3/IAHUS U3 KOJUIEKIN
OpYTHUX U3/1aTENbCTB B
COOTBETCTBUU C J[oroBopom.



http://e.lanbook.com/
http://e.lanbook.com/
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VY naneHHslid JOCTYII ITOCIIE
IIEPCOHAIBHON PETUCTPALlUU Ha
caiite ObC.

[IpuHaIeKHOCTD — CTOPOHHSAA
PexBusuthel 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 pPErUCTpalK Ha
caiite OBbC.

«Xumusa» - wu3a-Ba  «JIAHby,
«MHadopmaruka - A311-Ba
«JIAHb», «HXKEeHEpHO-
TEXHUYECKHWE HAyKW» - W3J-Ba
«JIAHby, «Teopernueckas
MexaHuka» - wu3g-Ba  «JIAHDby,

«Pusuka» - wm3n-sa «JIAHb», a
TaKKe€ OTHENIbHBIE M3JaHHA W3
IPYrUX KOJUIEKIIMH 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.U. Menpneneesa | http://lib.muctr.ru/
(na 6aze AUBC
«pOucy) JocTtyn miist moyib30Barenei

PXTY c nro06oro koMmproTepa
Nndpopmannonno- | [IpuHannexHOCTh CTOPOHHSIS. OneKTpoHHas 6ubanoreka
CIpaBOYHast PexBusntel koHTpakTa — OO0 HOPMaTHUBHO-TEXHUUYECKUX
cucremMa «MHDOOPMITPOEKT-Llentp» m3nannii. Copepxut 6omee 40000
«TEXOKCIIEPT» HallMOHAJIbHBIX CTAaHAAPTOB U p.
«Hopwmsl, npaBuna, | Kontpaxt ot 24.12.2021 HT/[
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/
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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 BUHUTU PAH | [IpuHaie:kHOCTb — CTOPOHHSAA 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 anektponnas 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 no 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 Oonee 5600
POCCHICKMX HAay9IHO-TEXHUYECKHX
KYPHaJIOB.



http://diss.rsl.ru/
http://www.viniti.ru/
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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 kimtouelt — noctyn
g nonb3oBareiier PXTY o IP-
aJpecaM HeorpaHu4yeH

l'apant — cnpaBo4YHO-IIpaBOBasd
CUCTEMA II0 3aKOHOJAATEIbCTBY
Poccuiickoit enepanumn.

OJEeKTPOHHO- [IpuHaaIeKHOCTD — CTOPOHHSSA DJeKTpOHHAas oubimoreka
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¢eccroHaIbLHOI0
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

JUTSL 3aPETUCTPHPOBAHHBIX

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  «DJIEKTpOHHAs
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



http://www.garant.ru/
https://biblio-online.ru/
https://biblio-online.ru/
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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 oTpacisM  3HaHMM  JUIs1  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
3aperucTpUPOBAHHBIX
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 no 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 Uznarensctea Annual Reviews. ITaker «Full Collection» 1932-2005



http://www.studentlibrary.ru/
https://znanium.com/
http://elibrary.ru/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
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ApxuB n3narenscta Unctutyra dhusnku (BenukoOpuranus). [Taker «Historical Archive
1874-1999» ¢ mepBOro BhIycKa KaKI0Tro skypHaia mo 1999, 1874-1999

Apxus wmsnarenscrtBa Nature Publishing Group. ITaker «Nature» ¢ IepBOrO BBIIYCKA
nepBoro Homepa o 2010, 1869-2010

Apxus m3narenscra Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIITYCKa KKJIOTO skypHana o 1995, 1849-1995

ApxuB m3narensctBa Sage. [laker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBIITYCKa KKJI0TO skypHasa o 1998, 1890-1998

Apxus nznarenbctsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BbIIyCcKa
KaxJ10T0 KypHaia mo 1996, 1798-1997

Apxus mznarensctea Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BellTycka Kaxaoro xypHaia mo 2011, 1827-2011

Apxus xxypHasioB Koponesckoro xumudeckoro oomecta(RSC). 1841-2007

ApPXHMB KOJUICKIIMH KYPHAJIOB AMEPUKAHCKOTO reodusudeckoro cowsa (AGU),
npeocTapisieMblil m3arenbectBoM Wiley Subscription Services, Inc. 1896-1996

becrinarubie ounnansHbie OTKPHITHIE pecypchl IHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunser 6onee 10000 HayyHBIX KYpHAJIOB MO Pa3IMYHBIM OTPAC/IAM 3HAHUN
(oxoJo 2 MuuTHOHOB cTatei) n3l134 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 U3/1aTE€IBCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza pannbix Bkimtouaer Oosnee 300 peleH3MpPYEeMBbIX >KYpHAJOB MO OHOMEAMIIMHE,
MEIMIIMHE U €CTCCTBCHHBIM HaykaM. Bce cTtaThu, pa3MenieHHbIe B 0a3e, HAXOAATCS B CBOOOHOM
JOCTYTIE.

4. DnexTpoHHBIH pecype arXiv https://arxiv.org/

Kpynnetinmm OecriaTHBIN apXHWB SJEKTPOHHBIX HAYYHBIX MYyONUKalUWA TO pas3zenam
(bu3KKYN, MaTEMaTUKH, THPOPMATHKH, MEXaHUKH, aCTPOHOMUU U Ononoruu. imeercs 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 JIOCTYIIE.

6. U3natenbcTBO ¢ OTKpBITHIM gocTynoM InTech http://www.intechopen.com/

[TepBoe u kpymHeiiiee B MUPE U3/1aTEIbCTBO, MyOIUKYIOIIEEe KHUTH B OTKPBITOM JOCTYIIE,
okosio 2500 HayuHbIX u3naHuil. OCHOBHAs TeMaTHYyecKas HaNpaBJICHHOCTb - (PU3MYECKHE U
TEXHUUYECKUE HAYKH, TEXHOJIOTHH, MEIUIIMHCKUE HAYKH, HAYKH O JKU3HH.

7. baza nannbIx xumudeckux coeaurennit 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/



http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
http://www.chemspider.com/
http://journals.plos.org/plosone/
http://www.uspto.gov/
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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 WHCTUTYT MIPOMBIIIIICHHOM COOCTBEHHOCTH (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypcesl DUIIC cBoboHOTO HOCTYyTIA!

- 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  IOCIEIHETrO
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 mpOIEHTOB YHCICHHOCTH MENAarOrmyecKuX paOOTHUKOB YHUBEPCHUTETA,
yuactBytouux B peanuzanuu OOIl OakanaBpuaTa, W JIML, NPHUBJIEKAEMbIX 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 PadOTy, COOTBETCTBYIOIIYIO MPOQUIIO MPenojaBaeMoN IHCHUIUIMHbI
(Momyst).

He menee 5 mpoLEHTOB 4YMCIEHHOCTH NEAArorMYecKUX pabOTHUKOB YHUBEPCUTETA,
yuactByrouux B peanuzanuu OOIl OakanaBpuaTa, W JIMI, NPHBIEKAEMBIX YHUBEPCUTETOM K
peammzanuu OOIl GakanmaBpuaTa Ha HMHBIX YCIOBUAX (MCXOJs M3 KOJIMYECTBA 3aMeENIaeMBbIX
CTaBOK, NPHBEIEHHOIO K IEJIOYUCIEHHBIM 3HAYEHUSAM), SBISIIOTCA PYKOBOAMUTENSAMU M (MIIH)
paOOTHMKaMU MHBIX OpraHU3allil, OCYIIECTBISIOIIMMH TPYAOBYIO JI€ATEIBHOCTH B
npodeccuoHallbHON c(epe, COOTBETCTBYIONICH MPOo(ecCHOHATBEHON NEATEIbHOCTH, K KOTOPOH
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 00pa30BaTEbHON IESTETFHOCTH YHHBEPCUTETA HA WHBIX YCIOBUSAX (MCXOS 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 YUCIIE YYEHOE 3BaHHE,
MOJIyY€HHOE B MHOCTPAaHHOM rocyAapcTBe U npu3zHaBaeMoe B Poccuiickoit denepanun).
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6.4 TpedoBanus k puHaHCOBBIM yca0BuAM peasuszanuu OOII 6akanaspuara

dunancoBoe obecneuenue peanusanuu OOII GakamaBpuaTta ocymiecTBIseTcsS B 00bemMe
HE HIDKE 3HaueHH 0a30BBIX HOPMATHBHBIX 3aTpaT HAa OKa3aHHE TOCYJApCTBEHHBIX YCIYT IO
peanu3anuu 00pa3oBaTeNIbHBIX MPOrPaMM BBICHIETO 00pa3oBaHKs — MPOrpaMM OakalaBpuaTa u
3HAYCHUH KOPPEKTHPYIOUIMX KO3(QPHUIMEHTOB K 0a30BBIM HOPMATHBaM 3aTpPaT, ONPEIEIIIEMbIX
MuH#CTEpCTBOM HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanmu.

6.5 TpeGoBaHus K NPUMEHsIEMbIM MEXaHM3MAM OLIEHKH KadyecTBa 00pa3oBaTe/ibLHOI
JAesiTeJIbHOCTH U MOoATroToBKHU o0ydarwmuxcs no OOII 6akanaBpuara

KadectBo 00pa3zoBaTenbHOW JEATEIBHOCTH H IMOArOTOBKH oOyuarommxcs OOIL
OakanaBpuaTa ONpeessieTCs B paMKaX CUCTEMbI BHYTPEHHEH OLIEHKH, a TAK)KE CUCTEMbI BHELITHEH
OLICHKH, B KOTOPOI YHUBEPCUTET IPUHUMAET y4acTHe Ha JOOPOBOJILHOI OCHOBE.

B memsix cosepmenctBoBanusi OOIl OakanaBpuaTa TpU TPOBENECHUH PETYISIPHOM
BHYTpPEHHEH OLIEHKH KauecTBa 00pa30oBaTeNbHOM IeATEIbHOCTH U TOJTOTOBKU 00YUYaIOIIUXCs 110
OOII 6akanaBpuara MpuBJICKaeT padoToaareici u (W) uX 00beIUHEHUS, UHBIX IOPUIHYCCKUX
U (unu) QU3NYECKHX JINII, BKIIF0Yas Melarorn4eckiuX pabOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEU CHCTEMBI OIEHKH KadyecTBa 0Opa30BaTEIbHOU ACATEIHHOCTH IO
OOII 6akanaBpuata OOyYaIOUIUMCSI MPEIOCTABISAETCS BO3MOXKHOCTh OILICHUBAHUS YCIIOBUH,
COJIepKaHUs, OpraHU3allMK U KadyecTBa 0Opa30BaATEIHHOTO MpOIEcca B IIEJIOM M OTICIBHBIX
JTUCIUILINH (MOZYJIeH) U IPaKTHK.

Baemrnsis orieHKa KauecTBa 00pa30oBaTEIIbHOM ACSITEILHOCTH 10 ITporpaMMe OakanaBpuara
B paMKax MpoLEAypbl TOCYJapCTBEHHOM aKKpPEAUTAlMU OCYHIECTBIAETCS C  IENbIO
MOJITBEPKJICHUSI COOTBETCTBUSI 00Pa30BATEIBLHOM JIEATEIBPHOCTH TI0 MporpaMMe OakaiaBpuaTa
tpeboBanusim ®I'OC BO.

Bremnsis orieHka kauecTBa 00pa30BaTeIbHON IEATETLHOCTHU U MOJITOTOBKH 00 YJarOITUXCsl
no OOII GakanaBpuaTa MOXET OCYIIECTBISATHCS B pamMKax MHpodheCcCHOHATbHO-00IEeCTBEHHON
aKKpeJAUTAINH, TPOBOIUMOM pabOTOATENIMHU, NX OOBEAMHEHUSIMHU, a TAK)KE YIIOTHOMOYEHHBIMU
UMHU OpPTaHHU3AlMSIMH, B TOM YHCII€ MHOCTPAHHBIMU OPTaHU3ALUSIMH, JTHUOO0 aBTOPU30BAHHBIMU
HallUOHATBHBIMH  MPOGECCHOHATHHO-O0IIECTBEHHBIMU ~ OpPTaHU3alMsIMH,  BXOJSAIIUMH B
MEXIYHAPOAHBIE CTPYKTYPBI, C LIEJIbIO PU3HAHUS KAYECTBA M YPOBHS MOJATOTOBKHU BBIITYCKHUKOB
OTBEYAIOLIUMHU TpeOOBaHUSAM MNPOPECCHOHANBHBIX CTaHAAPTOB (MpU Hamuuuu) | (WIK)
TpeOOBaHUSM PhIHKA TPY/AA K CIIEHUATNCTaM COOTBETCTBYIOIIETO MPOduIIs.

7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbI OHEHKHA
KAYECTBA OCBOEHUA OBYYAIOIIIUMUCSA ITPOI'PAMMbI BAKAJIABPUATA

B cootBerctBuu ¢ ®I'OC BO 3++ no Hanpasnenuto noarotosku 18.03.01 Xumuyeckas
TeXHOJIOTUsSl OIleHKa KadecTBa ocBoeHHs oOydvarorumucs OOIl OakamaBpwara BKITIOYAET
TEKYILUI KOHTPOJIb YCIEBAEMOCTH, MPOMEXYTOUHYIO arTecTanuto u ' MA obydaronuxcs.

HopmatuBHO-MeToaMueckoe  oOecriedeHre  TEeKYLIEro  KOHTPOJs  YCIEBAaeMOCTH,
npomexxyrouHoi arrectauuu u I'MA oOyuarommxcst mo OOII GakanaBpuara ocymiecTBisieTcs B
cootBercTBUM ¢ @I'OC BO 3++ 1 10KaabHBIMU HOPMAaTHBHBIMH AKTAMU YHUBEPCHUTETA.

Tekymmii KOHTPOJIbL M MPOMEXKYTOUHAs aTTecTallds IO BCEM BHAaM y4eOHOM
JESTEIbHOCTH O0Yy4aronuxcs OCYIIECTBIISIETCS B COOTBETCTBUU ¢ TpeOoBaHusiMu [lonmoskeHus
O PEUTHHTOBOM CHCTeME OLIEHKHM KadecTBa y4yeOHOM paborbl crymeHToB B PXTVY
nM. JI.11. MenneneeBa, npunsaroro pemenueM YueHoro cosera PXTY um. [[.1. Menneneesa
or 26.02.2020, mnporokosn Ne &, BBeIeHHOro B JelcTBUE mpukazoM pektopa PXTY
um. JI.1. Menneneesa ot 20.03.2020 Ne 27 O/1.
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Texkymmii KOHTPOJb YCIIEBAEMOCTH OOYYalOLIIUXCs OOECIeYrBaeT OLEHKY YpPOBHSA
OCBOCHMS JIMCLUMIUIMH, [POXOXKIAEHUS MNpakTHK, BeimoiaHeHuss BKP wu  mposogutcs
npernojiaBaTeyeM Ha JOOOM U3 BHUIOB YYEOHBIX 3aHATUH. OQ0A3amenbHOll coCmasnsaouieil
meKyuiec0 KOHmpOoJsa yCneeaemMoCmu A6AAemcsa ydem npenooasameimu noceuyaemocmu
Yueonvix 3anamuil ooyuarowumuca. 11o pezynpraTamM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH TpU
pas3a B ceMecTp JJIsl BCeX KypCOB IO BCeM AUCLMILTUHAM MPOBOJIUTCS aTTecTalus 00yJarouxcs.

[TpomexyTouHasi aTTecTanys MPOBOAUTCS B (OpME 3K3aMEHOB, 3a4E€TOB C OLEHKOW U
3a4E€TOB YIS BCEX KypCOB MO AUCHUILTUHAM U MIPAKTHKaM, MPEIyCMOTPEHHBIM YU€OHBIM IIAHOM.
Pe3ynbTarhl caun 3a4€TOB OLEHMBAIOTCS Ha «3aYTEHO», «HE 3aU4TE€HO»; 3a4€TOB C OLEHKOH U
3K3aMEHOB — Ha «OTJIMYHO», «XOPOLLIO», «yJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOM.

[Tpu ocBoennu Hactosmeit OOIT GakanaBpuara U3y4eHUE YaCcTH JUCIUILINH MOXKET OBbITh
3aMEHEHO Ha OHJIAHH-KYpChbl, INpPU YCIOBHM, YTO B PE3YyIbTaTe€ OCBOCHMS OHJIAWH-Kypca
dopmupyIOTCS TE K€ KOMIIETCHIMH (YacTH KOMIIETEHIMH), YTO M B paMKax YKa3aHHBIX
muctumuinH. OHIaiH-Kype TOJKEH ObITh BEIOpaH M peaan3oBaH B cOOTBeTCTBUU ¢ [lonoxenuem
0 3a4eTe pe3yJIbTaTOB OCBOEHUS OTKPBITHIX OHJIAH-KYpPCOB, pealn3yeMbIX 00pa30BaTeIbHbIMU
opranuzauusamu, B PXTY um. [I.U. Menaeneesa, npuHATOro pemesueM Y4yeHoro coseta PXTY
uM. J[.1. MengeneeBa ot 27.03.2020, mpotokosn Ne 9, BBeIeHHOTO B ACMCTBUE MPUKA30M PEKTOPA
PXTY um. JI.11. MenneneeBa ot 27.03.2020 Ne 29 O/JI.

I'MA ocymecTBiseTcss B COOTBETCTBMHM C TpeOoBaHusiMu [lojokeHHsT O TOpsiIKe
MPOBEJICHUSI TOCYIapCTBEHHOW HTOrOBOM aTrTecTallMd MO OO0pa30BaTeIbHBIM MpPOrpaMMaM
BBICIIET0 00pa30BaHus — MporpaMmamM OakaiaBpuara, IporpaMMaM CIIeHUAINTETa, IPOTpaMMamM
maructparypsl B PXTY um. JI.1. Menneneesa, npuHATOrO peuieHrueM Yuenoro cogera PXTY um.
H.N. Menneneea ot 30.10.2019, npotokon Ne 3, BBEIEHHOTO B JIEWCTBHE MPHUKA30M PEKTOPA
PXTY wum. .M. Menneneea ot 14.11.2019 No 646A; IlonoxeHus O BBITYCKHOU
KBAJTM(UKAIMOHHON paboTe it 00ydarommxcsi Mo o0pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHusi — TmporpaMMaM OakalaBpuara, MporpaMmaM CHE[HaluTeTa, Iporpammam
maructparypsl B PXTY um. JI.M. MenneneeBa, NpuHATOTO pemeHruemM YdeHoro copera PXTY
uM. JI.1. Menneneesa ot 30.10.2019, npotokos Ne 3, BBeIeHHOTO B ICMCTBUE MPUKA30M PEKTOpa
PXTY um. JI.W. MenaeneeBa ot 14.11.2019 Ne 646A.

K I'MA nomyckarorcst oOydaromyecs, He UMEIOIINe aKaJIeMHUUeCKON 3a10JKEHHOCTH U B
MOJIHOM 00beMe BbInoJHUBIIME yueOHbIN M1ad no OOII 6akanaBpuara B coorBerctBuU ¢ PI'OC
BO 3++ no nampasnenuto noaroroBku 18.03.01 Xumuueckasi Texnosorusi. [y npoBeneHus
['MA B yHUBepcUTETE €KETOAHO (GOPMUPYIOTCSA FOCYAAPCTBEHHBIE HK3aMEHAIIMOHHBIE KOMUCCUH
(I'OK) n anemsunonnsie komuccuu. Tembl BKP oTpaxaror akryanbHble TpoOIeMbl, CBSI3aHHbIE
¢ HanpasiieHueM noaAroToBku 18.03.01 Xumuueckasi TEXHOJIOTHsl. YHUBEPCUTET YTBEPKIAET
nepeyeHb TeM BBITYCKHBIX KBaJU(UKALMOHHBIX padoT, mpeaiaraeMbix oOydarommmces (nainee —
nepevyeHb TeM), U IOBOJUT €ro 0 CBEACHUS 00yUJaIOLIUXCs He M03/IHee YeM 3a 6 MecsLEeB J10 1aThl
Hayaja rocyJapCTBEHHOM UTOTOBOI aTTecTaluH.

Tema BKP mnepconHanbHO Ui KaXa0ro oOydaromlerocs YTBEp)KIAEeTCs IPUKA30M
IIPOPEKTOpa MO YHUBEPCHUTETY IMepe]] HauajaoM BBIIIOJIHEHHS BBITYCKHOW KBaTH(QHUKAIIMOHHOMN
pabotbl. JlaHHBIM TpUKa30M yTBepxkaaeTcss Takxke pykoBoautens BKP. Ilepexn nauanom
BbinoaHeHus: BKP oOyuwaromuiicsi COBMECTHO ¢ pyKOBOJIUTENEM COCTaBJISET WHAUBUAYaAJIbHbIN
IUTaH NOATOTOBKY U BhinonaHeHuss BKP, npenycMarpuBaroninii ouepeIHOCTb U CPOKHU BBITIOJHEHUS
OTIIeNbHBIX 4acTeld paboTbl. TekcT moscHutenbHoW 3anmucku BKP mpoepsercs Ha Hanmuuume
HENPaBOMEPHBIX 3auMCcTBOBaHMi. [IpoBepka ocyiecTBisieTcss B cooTBeTCTBUM ¢ [losoxxeHneM o
MOPSJKE MPOBEPKH BIMYCKHBIX KBATU(UKALMOHHBIX Pa0OT M HAyYHBIX JOKIJIAJOB 00 OCHOBHBIX
pe3yibTaTtax MOJArOTOBICHHBIX HAay4YHO-KBAJIM(UKAMOHHBIX paboT (auccepranmii) Ha 00BbeM
3aMMCTBOBAaHUSI W WX pa3MelIeHUuss B  D3JIEKTPOHHO-OmOmuoreunoit cucreme PXTY
uM. JI.11. MenneneeBa, NpuHATBIM pemieHueM YueHoro cosera PXTY um. .M. MenzaeneeBa
ot 30.10.2019, mnporoxkon Ne 3, BBeIeHHBIM B JeWcTBHE mpukazoM pekropa PXTY
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uMm. JI.1. Menneneena ot 14.11.2019 Ne 646A.

3amuta BKP npoBoautcs Ha OTKpBITHIX 3acemanusix DK ¢ yyacTueM He MeHee IBYX
Tpereii ee cocraBa. ['paduk 3ammtel BKP cocraBnsieTcs mo coriiacoBaHuio ¢ 00y4JaronuMucs 1
JIOBOJIMTCS 10 CBEJICHMsI OOydJaronuxcsi He mo3aHee, 4yeMm 3a 30 gHeit qo0 Havana padotel ['OK.
Pesynprarer  paboret DK ompenmensitoTcss — ONEHKAMH  «OTJIMYHO»,  «XOPOIIOY,
«YAOBIIETBOPUTEIBHOY», «HEYIOBIECTBOPUTEIBHO» U OOBSBIAIOTCS B TOT JK€ JEHb IOCIe
opOpMIICHHST B YCTaHOBIIEHHOM IMOPSJIKE MPOTOKOJOB 3acenaHuii komuccuil. [1o oxoHuaHHU
pabotsl pencenatens [ DK cocTaBisieT OTYET O MpoaesaHHON paboTe.

Jnst oOyyaromuxcs W3 4Yuciaa MHBAIMAOB W JIMI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMH
3nopoBbsi ['MA mpoBOAMTCS C y4eTOM OCOOEHHOCTEH HuX NCHUXO(PU3UYECKOTO pPa3BUTHS,
WHUBUIyaJIbHBIX BO3MOXXHOCTEH M COCTOSTHUS 3/10POBBSI.

8 PABOYME ITPOI'PAMMBI IUCHUIIINH, ITIPAKTUK U T'HA

Pabouune mporpamMmbl JUCHHIUINH, MpakTuK u 1A
bnox 1. Obazamenvnasn wacmo
. InocTpaHHBbIN SA3bIK
. Uctropus (Ucropus Poccun, BceoOIast HCTOpus)
. [IpaBoBeneHue
. Gunocodus
. OCHOBBI 5KOHOMUKH M YIPABJICHHUS TPOU3BOJICTBOM
. CollnanabHO-TICUXOJIOTMYECKUE OCHOBBI PA3BUTUS JTMUYHOCTH
. OO1as 1 HeopraHuyeckasi XUMHsI
. Opranuueckas XuMHst
. AHanuTHYeckas XuMus
0. ®usnueckas XUMHS
1. Komtonguas xumust
12. Marematuka
13. ®wusuka
14. TIpo6nemMbl yCTOWYMBOTO pa3BUTHUS
15. bezonacHOCTh KU3HEAEATETbHOCTU
16. NnxeHepHas U KOMIIbIOTepHas rpaduka
17. IlpukiagHast MeXaHUKa
18. IIporuecchl U anmapaTbl XUMHUYECKOM TEXHOJIOTUH
19. OO61ast xuMHUYeCcKast TEXHOIOTUSI
20. CucteMsl yrpaBlieHUs] XUMHKO-TEXHOJIOTHUECKUMH MTPOIECCAMHU
21. MonenupoBaHue XUMHKO-TEXHOJIOTHUECKUX MPOIIECCOB
22. dusndeckas KyabTypa | CIIOpT
23. DJeKTUBHBIE AUCHUIUIMHBI IO GU3NYECKOH KYIbType U CIIOPTY
24. OcHOBBI HH(POPMAITMOHHBIX TEXHOJIOTUH
25. IIpodunbpHOE mporpaMMHOe obecrieueHue JUIst pereHus 3a/1a4 npopeccuoHaIbHON
JeSTeTbHOCTH
Yacmo, chopmupyemas yuacmuuxamu 00pazo8amenbHbiX OMHOUEHUL
26. JTabopaTOpHBII MPAKTUKYM 110 OPTAHUIECKON XUMUHU
27. duznyeckast XUMHS TYrOIUTABKMX HEMETAIIMUECKUX U CUJIMKATHBIX MaTepHajioB
28. TerutoBBIC TPOIIECCHI M aTrPEraThl TYTOIJIABKUX HEMETANTMISCKAX U CHIIMKATHBIX
MaTepHaoB
29. MatepuanoBe/ieHUe B TEXHOJIIOTUH TYTOIJIABKUX HEMETANTHIECKAX U CHITMKATHBIX
MaTepHaoB

PP OOO~NOOTEWDNPE
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30. MuHepanorus u Kpucrauiorpagus TyrorjaBKuX HEMETAJUIMYECKUX M CHIINKATHBIX
MaTepuasoB
31. XuMudeckasi TEXHOJIOTHSI TYTOIJIABKUX HEMETAUTNYECKUX U CHIIMKATHBIX MaTepHajIoB
Jucyunnunwvl no gvibopy
32. lHCTpyMEeHTaNbHBIE METO bl (PHU3UKO-XUMUYECKOTO aHATN3a B XUMUYECKOW TEXHOJIOTUI
BSDKYILIUX MaTepHalioB
33. HCTpyMEeHTANIbHBIE METOIBI (PU3UKO-XUMUYECKOTO aHATN3a B XUMUYECKOW TEXHOJIOTUI
KepaMUKU
34. IHcTpyMeHTaNbHbIE METOAB! (PU3UKO-XMMHUYECKOTO aHAIM3a B XUMUYECKON TEXHOIOTHU
CTeKJIa
35. XuMuveckas TEXHOJIOTHSI BSDKYIIHX MaTepHajioB
36. Xumuueckasi TEXHOJIOTUSI KEPAMUKHU
37. Xumudeckasi TEXHOJIOTHUS CTEKJIa
38. OcHOBBI HAYYHBIX HCCIIEAOBAHUN B TEXHOJIOTUU BXKYIIUX MAaTEPHATIOB
39. OCHOBBI HAYYHBIX HCCIEIOBAHUN B TEXHOJIOTUN KEPAMHUKH
40. OcHOBBI HAYYHBIX UCCIIECOBAHUI B TEXHOJIOTHH CTEKIIa
41. O6opynoBaHHEe U OCHOBBI TPOSKTUPOBAHUS MIPEANPHUATHIA IO TPOU3BOJICTBY BSIKYIIHX
MaTepuasoB
42. O6opynoBaHHEe M OCHOBBI TPOSKTUPOBAHUS IPEANPHUSATHIA IO IPOU3BOJICTBY KEPAMUKHU
43. O6opynoBaHUE U OCHOBBI MPOEKTUPOBAHUS CTEKOJIbHBIX 3aBOJIOB
44. CrienpanbHbIE TEXHOJIOTHU TTPOU3BOICTBA BSIXKYIIUX MAaTEPHUAIIOB
45. CnennanbHble TEXHOJIOTHH MTPOU3BOJICTBA KEPAMUKHU
46. CrieniabHBIE TEXHOJIOTUHU CTEKOJI M MaTEPUAIOB HA UX OCHOBE
bnok 2. Ilpakmuka
47. YueOHas MpaKTUKa: O3HAKOMUTEIbHAS TPAKTHUKA
48. IIpousBocTBEHHAs MPAKTHUKA: TEXHOJIOTHYECKasl (MPOEKTHO-TEXHOJIOTUYECKas)
MPAKTUKA
49. TlpousBoICTBEHHAs MPAaKTUKA: HAYYHO-HCCIEA0BaTeIbCcKas paboTa
50. TTpon3BoACTBEHHAS MPAKTHKA: MPEIUILIOMHAS TIPAKTHKA
bnox 3. I'ocyoapcmeennas umoeosas ammecmayus
51. IToaroroBka K Mpoleaype 3aIlIUThI U 3alUTa BHITYCKHOW KBATU(DUKAITMOHHON pabOTHI
OT]]. Daxyrbmamuensle OUCYUNTUHDBL
52. IlepeBo HAYYHO-TEXHUYECKOU TUTEPATYPHI
53. I'paxxmanckas 3auTa B Ype3BbIUANHBIX CUTYAIHIX

Bxosmmx B OOII mo Hanpasnennto moaroroku 18.03.01 Xumuyeckasi TexHoJ10THsA, TPOPUIbL
«XHUMHYeCKAas] TEXHOJOTHS TYTOMJIABKMX HEMETAJIHYECKNX U CHIMKATHBIX MATEPHAJIOB»,
BBITIOJIHEHBI B BUJIE€ OT/IETILHBIX JIOKYMEHTOB, SIBJISIONIUXCS HEOTheMIieMoi yacThio JanHou OOIL.

9 ®OHAbI ONEHOYHBIX CPEACTB UIAA TPOBEAEHUA TEKYIIEI'O
KOHTPO.IS1 YCIEBAEMOCTH, MTIPOMEXKYTOUYHOM ATTECTAIIUU U THA
OBYYAIOIIUXCSA OOII BAKAJTABPUATA

B cootBerctBumn ¢ ®I'OC BO 3++ nmo Hanpasnenuto noarotoBku 18.03.01 xumuyeckas
TeXHOJIOTUS JIJIsl aTTeCTallui OOY4YarolUXCsl HAa COOTBETCTBHE MX MEPCOHATIbHBIX JOCTH)KEHUMN
nostanHbiM TpeboBanusiM OOII GakanaBpuara pazpabdoransl POC 1o KaxI0l AUCHUILIUHE,
npakTuke, 'MA, BKItoyaromiyie TUIIOBbIE 3a/1aHus1, KOHTPOJIbHbIE paOOThI, TECTHI, CUTYAaIlHOHHbIE
3aJaHus, KeHc-3a/auM, BOIMPOCHI K 3adeTaM M HSK3aMeHaM (6wbifpamp HydHcHOe), CPEICTBA U
METO/Ibl OIIEHKH, [TO3BOJISIIOIINE OLICHUTh 3HAHUS, YMEHHS], HAaBBIKU U YPOBEHb IPHOOPETECHHBIX
KOMIIETECHIIUH.



201

@®OC no qucumruinHam, npaktukam, ' MA paspabarteiBatorces B cooTBeTcTBHH C [lopsinkom
pa3paboTKU U YTBEPXKIAEHUS 00pa30BaTENIbHbIX IPOrpaMM, YTBEPXKIAECHHBIM peIlIeHUEM YUYeHOIro
cosera PXTY um. JI.1. MengeneeBa ot 25.06.2020, nporokon Ne 12, BBe/IeHHbIM B JCHCTBUE
npuka3om pektopa PXTY um. JI.1. Menneneena ot 29.06.2020 Ne 48-O/1.

@®OC no gucuumiuHam, npaktukam u ['MA (nepeyens nucuuiuivH, npaktuk u I'MA u3
y4eOHOTO IJIaHa):

bnox 1. Obazamenvnasn wacmo
. MlHocTpaHHbIN A3bIK
. Uctopus (Ucropust Poccun, BceoO1mas ucropust)
. [IpaBoBenenune
. ®unocodpus
. OCHOBBI 5KOHOMUKH U YIPABJIECHUS IPOU3BOJICTBOM
. ConanbHO-TICUXOJIOTHYECKUE OCHOBBI PA3BUTUS JIUMYHOCTH
. O01as ¥ HeopraHu4eckas XuMHs
. Oprannyeckast XuMHst
. AHaJIUTHYECKAsh XUMUS
0. ®u3nueckas XuMus
. Konmnonnnas xumus
12. Matematuka
13. ®usuka
14. IIpobaembl yCTOHYMBOTO pa3BUTHSA
15. be3onacHOCTb KU3HEAEATEIbHOCTH
16. mxeHnepHasi 1 KOMITbIOTEpHAsI rpaduka
17. IlpuknagHas MexaHUKa
18. IIporecchl 1 anmapaTbl XMMUYECKOW TEXHOJIOTUH
19. Obmas xuMHUYecKasi TEXHOJIOTUS
20. CucteMsl yrpaBlieHUs] XUMHKO-TEXHOJIOTHUYECKUMH MTPOIECCaAMHU
21. MonenupoBaHue XUMHKO-TEXHOJIOTHUECKUX MPOIIECCOB
22. dusndeckas KyJabTypa | CIIOpT
23. DJeKTUBHBIE AUCHUIUIMHBI IO GU3NYECKOH KYIbType U CHOPTY
24. OcHOBBI HH(POPMAITMOHHBIX TEXHOJIOTUH
25. IIpodunbpHOE nmporpaMmMHOe obecriedeHue JUIst peleHus 3a/1a4 IpodeccuoOHaTbHON
JeSTeTbHOCTH
Yacmo, chopmupyemas yuacmuuxamu 00pazo8amenbHbiX OMHOULEHUL
26. JIabopaTopHBII NMPaKTHUKYM IO OPraHUYECKON XUMHUU
27. dusnyeckast XUMHS TYTOIUIABKIX HEMETATMUECKUX U CHIIMKATHBIX MaTepHaIIOB
28. TemnuoBbIe MPOLIECCHI U arPEraThl TYTOIIABKUX HEMETAININYECKUX U CHITMKATHBIX
MaTepHaJloB
29. MarepuanoBeieHUE B TEXHOJIIOTUH TYTOMJIaBKUX HEMETANTMYECKUX U CHIIMKATHBIX
MaTepHaJIOB
30. Munepanorus u Kpuctauiorpagus TyrorjaaBKuX HEMETANTHYECKUX U CHITMKATHBIX
MaTepHaJloB
31. XuMudeckas TEXHOJOTHs TYTOIJIABKUX HEMETANTNYECKUX U CHITUKATHBIX MaTepHajIoB
Hucyunnunvl no vibopy
32. IHcTpyMeHTalbHbIe METOAB! (PU3UKO-XMMHUYECKOTr0 aHaIM3a B XUMUYECKON TEXHOIOTUU
BSDKYIIMX MaTEPUATOB
33. MHCcTpyMeHTanbHbIe METOAB! (PU3UKO-XMMHUYECKOTr0 aHaIM3a B XUMUYECKON TEXHOJIOTHU
KEepaMUKH
34. HcTpyMeHTalbHbIE METOAB! (PU3UKO-XMMHUYECKOT0 aHaIM3a B XUMUYECKON TEXHOIOTUU
CTeKJIa
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35. Xumudeckasi TEXHOJIOTHUS BSKYITUX MAaTEPHUAJIOB
36. Xumuueckasi TEXHOJIOTUSI KEPAMUKHU
37. Xumudeckasi TEXHOJIOTHUS CTEKJIa
38. OCHOBBI HAYYHBIX HCCIIEAOBAHUN B TEXHOJIOTHH BSKYIIUX MaTEPUAIIOB
39. OCHOBBI HAYYHBIX HCCIIEAOBAHUN B TEXHOJIOTHH KEPAMUKHU
40. OcHOBBI HAyYHBIX UCCIICOBAHUN B TEXHOJIOTHH CTEKJIa
41. O6opynoBaHKE U OCHOBBI MPOCKTUPOBAHUS MIPEANPUITUM 110 TPOU3BOACTBY BSHKYIIUX
MaTepuaioB
42. O6opynoBaHHe U OCHOBBI TPOEKTUPOBAHUS MPEANPHUATHIA IO IPOU3BOJICTBY KEPAMUKH
43. O6opynoBaHNE U OCHOBBI IPOEKTUPOBAHHUS CTEKOJIbHBIX 3aBOJIOB
44. CnieunanbHbIe TEXHOJIOTUHU TPOU3BOCTBA BSIXKYIIUX MAaTEPHAIIOB
45. CnennanbHble TEXHOJIOTHH MTPOU3BOJICTBA KEPAMUKHU
46. CnenraabHbIE TEXHOJIOTUHU CTEKOJI M MaTEPUAJIOB Ha UX OCHOBE
bnok 2. [lpakmuka
47. YueOHast MpaKTUKa: O3HAKOMHUTEIIbHAS IPAKTHKA
48. IIpousBocTBEHHAs MPAKTHUKA: TEXHOJIOTHYECKas! (MPOEKTHO-TEXHOJIOTUYECKAs)
MpaKTHKa
49. Tlpou3BocTBEHHAs MPAaKTUKA: HAYYHO-HCCIEA0BaTeIbCKas paboTa
50. ITpou3BoaCTBEHHAS MPAKTHKA: MPEIIUTUIOMHAS TIPAKTHKA
bnox 3. I'ocyoapcmeennas umoeosas ammecmayusi
51. IToaroroBka K Mpoleaype 3alIUThI U 3alUTa BHITYCKHOW KBATU(PUKAITMOHHON pabOThI
OT]]. Daxyremamuensle OUCYUNTUHDBL
52. IlepeBoa HAYYHO-TEXHUYECKOU TUTEPATYPHI
53. I'pakiaHcKas 3amuTa B Ype3BEIYAHBIX CUTYaITUIX
Bxosmux B OOII no Hanpasnenuto noaroroBku 18.03.01 Xummu4yeckasi TeXHOJIOTHs1, IPOPHIL
«XUMHYeCKAas] TEXHOJIOTHS TYTOMJIABKMX HEMETAIMYECKUX U CHINKATHBIX MAaTEPHAJIOBY,
BBITIOJIHEHBI B BUJIE OTJIEIbHBIX IOKYMEHTOB, SIBISIOLIMXCS HEOTheMIIeMoi yacThio JanHou OOIL.

10 METOAUMYECKHUE MATEPHUAJIBI ITIO JUCIUIIJIMHAM, IIPAKTUKAM U I'HA

MeTtoauueckre Marepuanbl MO AUCHUIIIMHAM, mpakTukaM U [MA (nmepedeHb NUCHUIUIMH,

npakTuk U I'MA u3 yuebHoro rasa):

bnok 1. Obsazamenvras wacmo
. IHOCTpaHHBIN A3bIK
. Uctopust (Ucropus Poccun, BceoO1mas ucropus)
. [IpaBoBeneHnE
. ®dunocodpus
. OCHOBBI SKOHOMUKH U YIIPaBJICHUS TPOU3BOJACTBOM
. CollnanbHO-TICUXOJIOTHYECKUE OCHOBBI PA3BUTUS JTMUHOCTH
. O01mas 1 HeopraHuYecKasi XUMHSI
. Opranuueckasi XuMus
. AHayTHYeCKask XUMUS
0. ®usnueckas XUMHS
1. Komtonguas xumust
12. MaremaTuka
13. ®usuka
14. TIpobnembl yCTORYMBOTO pa3BUTHS
15. be3onacHOCTh KU3HEACATETLHOCTH
16. mxeHepHast ¥ KOMITbIOTEpHAs rpaduka
17. TlpuknagHas MeXaHUKa
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18. IIporuecchl 1 anmapaTbl XMUMHUYECKOM TEXHOJIOTHH
19. Obmas xuMuyecKasi TEXHOJIOTUS
20. CucteMsl yrpaBlieHUs] XUMHKO-TEXHOJIOTHUECKUMH MTPOIIECCAMHU
21. MonenupoBaHue XUMHKO-TEXHOJOTHUECKUX IIPOLIECCOB
22. ®usndeckasi KyabTypa U CIIopT
23. DJIeKTUBHBIE AUCHUIUIMHBI IO (PU3NYECKOH KYIbType U CIIOPTY
24. OcHOBBI HH(POPMAITMOHHBIX TEXHOJIOTUH
25. [IpodunsHOE MporpaMMHOE 0OOeCTIeUeHUE IS peIIeHUs 3a1a49 PO eCCHOHAITBHON
JeSATeIbHOCTH
Yacmo, chopmupyemas yuacmuuxamu 0opazoeamenbHbiX OMHOUEHUL
26. JIaBopaTOpHBII MPAKTHKYM 10 OPTaHUYECKON XUMUU
27. duznyeckast XMMUS TYrOIUIABKMX HEMETAIIIMUECKUX U CUIIMKATHBIX MaTepHajioB
28. TemnuoBbIE MPOLIECCHI M arPeraThl TYTOIUIABKUX HEMETAIINYECKUX U CHIIMKATHBIX
MaTepHualoB
29. MarepuanoBeieHUE B TEXHOJIIOTUH TYTOIJIABKUX HEMETANTHIECKUX U CHIIMKATHBIX
MaTepHualoB
30. Munepanorus u Kpuctauiorpadus TyrorjaBKuX HEMETAUNTMIECKUX U CHIIMKATHBIX
MaTepHuaoB
31. XuMudeckas TEXHOJIOTHSI TYTOIJIABKUX HEMETAUTUNYECKUX U CHIIMKATHBIX MaTepHajoB
Hucyunnunwvl no vi60py
32. IHCTpyMEHTaNbHbBIE METOABI (PH3UKO-XMMHUYECKOT0 aHAIM3a B XUMUYECKON TEXHOIOTHU
BSDKYIIMX MaTepUanoB
33. MHCTpyMEHTaNbHBIE METOAB! (PU3UKO-XMMHUYECKOTO aHAIM3a B XUMUYECKON TEXHOIOTHU
KEepaMUKH
34. IHCcTpyMEHTaNbHBIE METOABI (PH3UKO-XMMHUYECKOT0 aHAIM3a B XUMUYECKON TEXHOIOTHU
CTeKJ1a
35. XuMuveckast TEXHOJIOTHSI BSDKYIIHX MaTepHajioB
36. XuMuveckas TEXHOJIOTHUsSI KEpaMHUKHU
37. XuMuveckast TEXHOJIOTHSI CTEKIIa
38. OCHOBBI HaAYYHBIX HCCIIEIOBAaHUN B TEXHOJIOTUHU BSKYIIUX MaTepUAIOB
39. OCHOBBI HAYYHBIX HCCIIEIOBAHNN B TEXHOJIOTUN KEPAMHUKHU
40. OCcHOBBI Hay4HBIX HCCIIEI0BaHUN B TEXHOJIOTMU CTEKJIA
41. O6opynoBaHHEe M OCHOBBI TPOEKTUPOBAHUS MIPEIIPUATHIA IO TPOU3BOJICTBY BSIKYIIHX
MaTepHaoB
42. O6opyioBaHKHE ¥ OCHOBBI TPOEKTUPOBAHUS MPEANPUATHIA IO TPOU3BOJICTBY KEPAMUKHU
43. ObopynoBaHHEe M OCHOBBI TPOEKTUPOBAHHS CTEKOJIHHBIX 3aBO/IOB
44. CnenuanbHble TEXHOJIOTUH NPOU3BOCTBA BSKYILUX MaTepUAIOB
45. CneunanbHble TEXHOJIOTHH MTPOU3BOJICTBA KEPAMUKHU
46. CnenanbHbIE TEXHOJIOTUHU CTEKOJI U MaTEPUAIOB Ha UX OCHOBE
bnok 2. [lpakmuka
47. YueOHas IpaKTUKa: O3HAKOMUTEIbHAsI IPAKTHUKA
48. TIpon3BoICTBEHHAS MPAKTHKA: TEXHOJOTHYECKas! (MMPOSKTHO-TEXHOJIOTHYECKAs )
MPaKTHUKA
49. TIpon3BOICTBEHHAS TIPAKTUKA: HAYIHO-HUCCIIEOBATEIbCKAs padoTa
50. ITpou3BoACTBEHHAS MPAKTHKA: MPEATUITIOMHAs PaKTHKA
bnok 3. I'ocyoapcmeennas umoeosas ammecmayus
51. ITonroroBka K MpoLeaype 3alIUThI U 3alllUTa BBITYCKHOW KBAIU(PUKAITMOHHON pabOThI
DT]]. DaxyremamusHvle OUCYUNTUHDL
52. TlepeBo HAyYHO-TEXHUIECKOH JTUTEPATYPHI
53. I'paxxnaHckas 3aIuTa B Ype3BbIUANHBIX CUTYAIHIX
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Bxosaumx B OOII no nHanpasnenuto noaroroku 18.03.01 Xumuueckasi TeXHOJIOTUsi, TPOPHUIbL
«XHMMHYeCKasd TEXHOJIOTUS TYroIIaBKMX HEMeTAUINYECKHUX U CHIIMKATHBIX MaTepPHaJIOB»,
BBITIOJIHEHBI B BUJIE OT/IEIbHBIX JJOKYMEHTOB, SIBJISIOUINXCSA HEOTheMIeMoi yacThio fanHoi OOIL.

11 PABOYAS ITPOI'PAMMA BOCIIMTAHUA

Pabouass mporpamma Bocnutanusi, Bxojmsmias B OOIl mo HampaBIeHHIO TOJITOTOBKU
18.03.01 Xwumudueckass TexHOJOTUA, TpoPmwib «XUMUYECKAass TEXHOJIOTHS TYTrOIUIABKUX
HEMETAJUIMUYECKUX U CUJIMKATHBIX MAaTE€pUaIOB), BBINOJIHEHA B BUJE OTACIBHOIO JOKYMEHTA,
SIBJISIFOIIETOCST HEOThEMIIEMON YacThio manHoit OOII.

12 KAJJEHJIAPHBIN IIJTAH BOCIIMTATEJIbHOU PABOTBI

Kanennapuelii mian BocnuTarenbHoW pabotel, Bxomsmuid B OOIl mo HampaBieHHIO
noarotoBku 18.03.01 Xwumuueckas TEXHONOTHS, MNPOoGUIbL «XHUMHYECKass TEXHOJOTHS
TYTOIJIAaBKMX HEMETATMYECKUX W CUIIMKATHBIX MaTEPHAJIOBY», BHITIOJIHEH B BHJIE OTACIBHOTO
JIOKYMEHTA, SIBJISIOLIErocsl HeoTheMJeMoil yacTbio ganHo OOIL.

PXTY um. JI.1. Meuneneena
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