MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKHU POCCUMCKOUN ®EJIEPAITN
denepanbHOE FOCYAaPCTBEHHOE OIOPKETHOE 00Pa30BaTENbHOE YUPEKACHHE
BBICIIIETO NMPOdeccHoHaNbHOr0 00pa3oBanus «POCCUICKUIT XMMHUKO-TEXHOIOT MUECKHH
yauBepcuteT umenu .M. Menneneesa»

AHHOTAIIMH
paGouyux NPOrpamMm M CUHILINH
18.03.01 Xumunueckasi TEXHOJIOTHS
npoduib «XuMUYeCKasi TEXHOJIOTHS TYTOMJIABKUX HEMETALTHYECKUX
U CWIINKATHBIX MATEPHATOB)

(¢popma oOyueHust — 3a04Has1)

4.4. AHHOTAaNMHU Pa00YHUX NPOrPpaMM JMCHHILIHH
4.4.1. IncunmiinHbl 00A3aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTanuA padoyeil NporpaMMbl JMCUUILINHBI
«HHocTpannslii a361k» (b1. B.1)

1. Heap nucuumimHbl — npuoOpereHre o0ydaonmmucs ooriel, KOMMYHHUKaTUBHOMN
U TpodecCHOHATLHONW KOMIIETEHIM, YPOBEHb KOTOPBIX HA OTAEIBHBIX ATalax sA3bIKOBOM
MOJATOTOBKM  TO3BOJIIET  MCIONB30BaThb  MHOCTPAHHBIM  SI3bIK  NPAKTHUYECKH Kak B
npodeccHoOHANbHON (MPOM3BOJACTBEHHON M HAy4YHOW) JESITENbHOCTH, TaK H Ui IleNieid
caMo00pa3oBaHu.

2. B pesyabrare M3y4eHHs TUCHHUIIMHBI 00y4aIOMMiics J0/KeH:

Obaadams crenyromuMu o0mmekyasTypHbIME (OK) KoMIeTeHIMsAMu:

— CIIOCOOHOCTBIO K KOMMYHHKAIIMM B YCTHOM M MHCbMEHHOW (hopMax Ha PYCCKOM U
MHOCTPAaHHOM  SI3bIKAaX JJIs1  pEIIeHUs 33/7a4  MEXJIUYHOCTHOTO U MEXKYIBTYpHOTO
B3aumozceiicTeusa (OK-5).

3nams:

— OCHOBHBIE  CIIOCOOBI ~ COYETAEMOCTH  JIEKCMYECKUX  €IUHHIl U  OCHOBHBIC
CII0BOOOPA30BaTEIbHBIC MOJICTIN;

— PpYycCKHE OHKBUBAICHTHl OCHOBHBIX CJOB M BBIPOXEHHH pedd B Ipolecce
MEXIJIMYHOCTHOTO U MEKKYJIBTYPHOTO B3aUMOJICHCTBUS;

— OCHOBHBIE IIPUEMBI K METOIbI pe(hepUpPOBAHUS 1 AaHHOTUPOBAHUS JTUTEPATYPHI;

— TMaCCHBHYIO M aKTHBHYIO JIEKCHMKY, B TOM YHCJE OOIIEHAYYHYIO M CIHEIHATIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO ISt paOOTHI HAJl TUIIOBBIMU TEKCTAMU;

— TnpueMbl pabOThl ¢ OPUTUHAIBHON JIUTEPATYPOil HA MHOCTPAHHOM SI3BIKE.

Ymemy:

— paboTaTh ¢ OPUTMHAIBHON JUTEPATYPOI HA HHOCTPAHHOM SI3bIKE;

— paboTaTh CO CIOBapeM;

— BECTH NEPENUCKY HA U3Y4aeMOM SI3BbIKE C LIEbI0 MEXIUYHOCTHOTO U MEKKYJIBTYPHOTO
B3aUMOJICHCTBHUS,

— BECTH  PEYEBYIO  JIEATENIHOCTh  INPHUMEHUTENBHO K  cdepe  OBITOBOM
npodeccrnoHaIbHON KOMMYHHUKAIUH.

Braoemy:

— HHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEXKIMYHOCTHOTO U MEXKYJIBTYPHOTO OOIIEHUS,
HaBBIKAMM ¥ YMEHHUSMHU pEYEBON JEATETbHOCTH NPUMEHHUTEIbHO K cdepe OBITOBON U
npogeccHoHaTbHOW KOMMYHUKALIMU, OCHOBAMU ITyOIMYHON pedH;



— OCHOBaMH peQepuUpOBaHHMs W AaHHOTHPOBAHHMSA JIMTEPAaTypbl Ha H3y4aeMOM
MHOCTPAaHHOM $I3BIKE.

3. Kpatkoe conep:kaHue TUCHUNIHHBI

Beenenue. [Ipenmer u poib HHOCTpAaHHOTO s3bIKa. KpaTkue ncropuyeckue cBeneHust oo
M3y4aeMOM s3bIKE. 3a/1laui U MECTO Kypca B IOArOTOBKE OakanaBpa TEXHUKU U TEXHOJIOTHU.

Mopnynsb 1. I'paMMaTindeckue TPy THOCTH U3y4aeMOTO SI3bIKA!

1.1.  JInuHble, NpUTSKATENbHBIE U TpOUNE MecTOMMEHUs. CIpspKEHUE TI1aroa-CBs3KH.
M3meHenne Triarona-cBA3Kd B (opmax HacTosmero BpeMeHH. OOpa3oBaHuEe pa3iIMYHBIX
BUJIOBPEMEHHBIX (POpM ¢ MOMOINbIO Tharona-cBs3ku. OOpazoBaHue U ymnoTpebnenue ¢Gopm
NACCUBHOTO 3aiiora. V3MeHeHHe TIJIaroja-cBS3KM B pPAa3IMYHBIX (opMax MpOUIEAIIEr0 U
Oyayiero BpeMeHu. [ 1aros-cBsizka B OTPULIATENIHBIX MTPEUIOKCHUSAX.

1.2. Tlopsnoxk cioB B mOpemiokeHUU. [IpsAMol MOpPSIOK CJIOB  YTBEPIUTEIBHOIO
NpPEUVIOKEHNsT B PA3jIMuYHBIX BHJOBPEMEHHBIX (Qopmax. I3MeHeHue mopsaka CJIOB B
BOIIPOCUTENIBHBIX NPEANOKEHUAX. [IopsaI0K €I0B U OCTPOEHUE OTPULIATENBHBIX MPEII0KEHUH.
OMpaTndeckne KOHCTPYKIIUH.

Mopyns 2. UteHue TeMaTH4eCKUX TEKCTOB:

2.1. Benenue B crieuanbHOCTD.

2.2. 1.1. Mennenees.

2.3. PXTY um. JI.1. Menneneena.

ITonaTHe 0 BuAax yTeHus Ha npumepax TekcToB o xumuu, [1.1. Menneneese, PXTY um.
JI.W1. MenpaeneeBa. AKTUBU3ALNS JIEKCUKU ITPOYUTAHHBIX TEKCTOB.

Monynsb 3. IIpakTuka ycTHOM pedyu o Temam:

3.1. «I"'oBopuM 0 cedey.

3.2. «Bropoze».

3.3. «PailoH, rze s )KUBY».

MoHonorudeckasi peub 1o TemMe «o cedey.

Monynsb 4. I'paMMaTndeckue TPy THOCTH U3y4aeMOTO SI3bIKA!

4.1. Nnpunutus. @opmel nHpuautuBa. [IponomkeHHbId U nepPeKTHBIH WH(DUHUTHUB.
Oyukiun  MHOUHUTHBA B mpemiokeHun. OOpa3zoBaHue W ynorpeOieHue HH()UHUTHBHBIX
00OpOTOB THMA «CJIOXKHOE MOJUIeXKAILEe» U «CIOKHOE IOINMOJHEHHEe». Bapmantel mepeBoaa
MHOUHUTUBHBIX OOOPOTOB Ha PYCCKHM S3BIK.

4.2. BunoBpemeHHble (GopMbl riaroioB. OOpa3oBaHHE NPOCTBHIX, MPOIOKEHHBIX,
nepdekTHpIXx U nep(eKTHO-NPOAODKEHHBIX BpeMeH. BompocuTenbHble NpPEIOKEHUS B
pa3nuyHbIX BpemeHax. OOpa3oBaHue OTpUIATENbHBIX (DOPM TJIaroJia B pa3inyHbIX BpEMEHaX.

Monayns 5. W3ywarommee uTeHME HAy4YHO-TIONYJSIPHBIX TEKCTOB 10 BBIOpaHHON
CHELIMAJIBHOCTH.

IIpumepHas TeMaTHKa TEKCTOB:

5.1. «Xumu4deckasi TEXHOJIOTUS M HAYYHBIE METObI»

5.2. «XUMHUYECKOE IPEIIPUITHEY.

Monynsb 6. [IpakTuka ycTHOHM peuyu Mo TeEMeE:

6.1. «CtyneHuyeckast >kM3HbY.

6.2. «Xumus, U3MEPEHUSI B XUMUUECKON TEXHOJIOTUN

Mopnyne 7. I'paMMaTHdecKkue TPy THOCTH U3y4aeMOTO SI3bIKA!

7.1. lIpuuactus. [Ipuyactus HacTosero u npoureamero Bpemenu. Ileppexrasie Gopmbl
npuyacTus. MecTo npuyacTuil B peAoKeHnu. Pasnnunple BapuaHThl IEpeBOJa MPUYACTHI Ha
pycckuii s13b1k. [IpruyacTHbIe 000POTHI M IPUEMBI HX MTEPEBOJIA HA PYCCKUH SI3BIK.

7.2. CocnararenpHoe HakJIOHEHHE. DOPMBI COCIAraTeIbHOTO HAaKJIOHEHUS B M3y4aeMOM
A3bIKke. MogjanbHble TJaroibl M HMX MCIOJB30BAHUE B IMPEUIOKEHHMSIX B COCIArarelbHOM
HAaKJIOHEHMH. TuUIBl YCIOBHBIX NpEIOXKEHWH. BapuanTel mnepeBosa MNpeaoKeHU B
COCJIaraTeIbHOM HAaKJIOHEHUU U YCIIOBHBIX ITPEIIOKEHUN.

Monynse 8. M3ydaromiee YTeHHE TEKCTOB 110 TEMATHKE:!

8.1. «Xumuueckas madbopaTopusi».



8.2. «M3MepeHus B CIeMAIbHOM JabopaTopum.
Monynsb 9. IIpakTuka ycTHOHM pedyu o Temam:
9.1. «Ctpana n3y4aemoro s3blka».

9.2. «IIpoBeneHue 1€10BOM BCTPEUN.

9.3. «3ak0ueHNE KOHTPAKTA».

4. O0beM yueOHOI JUCHUNINHBI
Bcero 1 cemectp 2 ceMecTp 3 cemecTp
. B B B B
Bunpl yue6HOM paboThI B 3a4. B 3a4. B 3a4. B 3a4.
aKas. aKas. aKas. aKas.
el el e el
Jacax Jyacax qacax qacax
OO1ast TpyI0eMKOCTh
TUCUUIUIMHBI IO y4eOHOMY 8 288 2 72 2 72 4 144
TUIaHy
AyIUTOpHBIE 3aHITHSL: 0,95 34 0,31 11 0,31 11 0,34 12
Jlexrmu (JI) - - - - - - -
Hpaicriieckue sansmis 095 | 34 | 031 | 11 | 031 | 11 | 034 | 12
(13)
CamocrosrenbHas paboTta 6.6 203 1.6 57 1.6 57 3.4 123
(CP)
Bua uToroBoro KOHTpOJIA: 1.0 36 0.1 4 0.1 4 0.25 9
3a4eT/9K3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«®uiocopus» (b1.b.2)

1. Heas aucuMminMHbl — CPOPMUPOBATH y CTYACHTOB KOMIUIEKCHOE INPE/ICTaBICHUE O
poinu u mecre Quiaocopur B CUCTEME T'yMAaHUTAPHBIX, COLMAIBHBIX M ECTECTBEHHBIX HAYK,
MO3HAKOMUTh HX C OCHOBaMHU (HIOCO(PCKOrO 3HAHMS, HEOOXOIUMBIMU JUIS PELICHUS
TEOPETUUYECKUX M NMPAKTHYECKHUX 3a/1a4.

2. B pe3yabTare H3y4YeHUs JMCHUNIMHBI 00yYaIOIMiics 10/KeH:

Obnadams crenyromumMu o01mekynsTypHbIME (OK) KoMIeTeHIMsAMu:

— CIIOCOOHOCTBIO HCMOJb30BAaTh OCHOBBI (DUIOCO(CKUX 3HAHUM Ui (OPMHPOBAHUA
MHUpOBO33peHuecKkoil nozuuuu (OK-1).

3namy:

— OCHOBHOE CO/Iep’KaHHe TJIABHBIX (PUI0CO(PCKUX IIKOJ U HANpaBJICHUH, IpeICTaBUTENeH
3TUX IIKOJN, CBSI3b M paznuuue uX (uiocopckux wuaei, cBsi3b HCTOPHUKO-(PUIOCOPCKUX
KOHIICTILMI ¢ COBPEMEHHBIMU MTPOOIeMaMy MHIMBUIYaIbHON U OOIIECTBEHHOM KU3HH.

Ymems:

— NOHMMAaTh M AHAJU3UPOBATh MHUPOBO33PEHUYECKUE, COLMAIbHbIE M HHIWBUIyalbHBIC
po0JIeMbl COBPEMEHHOM KHU3HH;

— TPaMOTHO BECTH JUCKYCCHIO, apryMEHTHPOBAHO OTCTauBaTh CBOIO IO3UIUIO IO
3HaYMMbIM (pusocodckuM mpodiaemMaM COBPEMEHHOM KM3HM, ONMUPAsCh Ha HapaOOTaHHBIM B
uctopuu (unocopuu MaTepuas; IPUMEHATh MOIyueHHbIE (UIOCO(CKHE 3HAHUS K PELICHHIO
npodeccroHaNbHBIX 3a/a4.

Braoems:

— TMpenacTaBieHUsIMU O (uiocoduu Kak Hayke M CHUCTEME LIEHHOCTEH, ee MecTe B
crcTeMe T'yMaHUTApHOTO 3HAHMS;

— OCHOBaMH (pUII0CO(PCKOTO MBIIIICHHUS;

— KaTeropuaJibHbIM ammaparoM H3y4aeMOW AUCHMIUIUHBI, (unocohckuMu MeTogamu
aHaJM3a Pa3IMYHBIX POOIJIeM, HaBbIKaMH (UIOCO(CKOM KYIbTYPHI Ul BEIPAOOTKH CUCTEMHOTO,
LIEJIOCTHOTO B3IJIAJa HAa JNEHCTBUTENBHOCTh M MECTO XMMHMHM M XMUMHMYECKOW TEXHOJOTHUH B
LIEJIOCTHOM KapTHHE MHpa.




3. Kpatkoe conep:kaHue TUCHUILTHHBI

Beenenue. @unocodusi, ee MpouCXokIeHUE U POJIb B OOIIECTBE.

Moaynb 1. OcHoBHbIE (UIOCO(CKUE IIKOJIBI.

AntnuHas ¢unocopus (nocokparuku, coductsel, Coxpar, Jemoxput, Ilnatow,
ApuCTOTENb, ITUHUCTUYECKU-pUMCKas (unocopus). OcHOBHBIE NMPOOIEMbI CPEAHEBEKOBOI
¢unocopun u smnoxu Boszpoxaenus. Dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpoceemenus. Hemenkas knaccuueckas ¢unocodus. Pycckas ¢umocodus XIX —
XX BB. OcHOBbI MapkcucTCKoi ¢unocopuu. OCHOBHBIE HANpaBJIEHUS COBPEMEHHOM
¢dunocopumn.

Monayns 2. @unocopckue KOHIENIIMU OBITHS U TIO3HAHUSL.

[Tpo6nema ObiTust B uctopuu ¢unocopuu. IloHATHS MaTepHAIBLHOTO U HJICATBHOTO.
OcHoBHbIe (punocockre HampaBiIeHUS: MaTepUaTu3M U uaeanusM. [IpuHUIMD TI006aTbHOTO
9BOJIIOLIMOHU3MA B COBPEMEHHOM HAYYHOU KapTUHE MUpA.

Konnenuuu npoctpancTBa 1 BpeMEHU B UCTOPHH (HUIIOCO(DUN U HAYKH.

IIpoucxoxaenue cosHanus. Ponb Tpyna B IpoucxoxaeHUU co3Hanus. Mneanucruaeckue
U MaTepuagucTUYeckue KoHuenimu co3Hanus. Cosznanue u  Mmo3r. Co3HaTenbHOE U
6ecco3narenbHoe. CozHaHue U s13bIK. Co3HaAHME U CAMOCO3HAHHME.

KoHnenuuu rHoceonoru B UCTOpUM  (GUIOCOGUHU: CEHCYalu3M, PpalMOHAJIN3M,
CKENTULIU3M, arHOCTUIIM3M, KOHIEIIIHS BPOXKACHHBIX UACH, anpruopu3M. J{nanekTuka no3HaHus:
YYBCTBEHHOE U palMoHanbHOe. OCHOBHBIE TEOPHH UCTHUHBI.

Monyns 3. IIpo6siemsl yenoBeka B ¢punocopuu.

YenoBek kak nmpeaMeT ¢puiaocodckoro aHanuza B uctopun punocodpun. [Ipoucxoxaenue
YeJoBeKa: NPUPOJHbIE M COLMAIbHBIE YCJIOBUS AHTPONOCOLMOreHe3a. buosjorumueckoe u
coLMaNbHOE B yejaoBeke. HIMBUA, MHIMBUAYAIbHOCTD, INYHOCTb.

CMbIcH KU3HU U TpeiHa3HadeHue yesnoBeka. JKu3Hb, cMepTh, OeccmepTue. JBuxkeHue
HEHACUJIMs, €ro poJib B coBpeMeHHOM xku3Hu. Llenm wu nennoctu. CBoOoma Bomu |
OTBETCTBEHHOCTb JINYHOCTH. HpaBCTBEHHbIE, PETUTHO3HbIE, SCTETUUYECKUE [IEHHOCTH.

Monyns 4. @unocodust ICTOPUHN U OOIIECTBA.

YenoBek B cHCTeME COLMANbHBIX cBs3eil. JlMuHOCTP W Maccel, cBoOoda H
HeoOxonuMocTh. Duiocopuss uCTOpUU: (GOPMALMOHHAS M LMBWIM3ALMOHHAS KOHLEIIHH
UCTOpHYECKOTrO pa3BUTHA. IIporpeccucTckue M HUKIMYeCKHe MOJAETH pa3BuTHs. [nobanbHble
npo6eMbl COBpeMeHHOCTH. KoHIlenuust yCTOHYMBOTO pa3BUTHUS U CLICHAPUH OYAyILEro.

OOmiecTBoO U ero crpykrypa. CounanbHas, MOJIUTUYECKAs U AyXOBHas cdepsl 00IIecTBa.
Konnenuuu rocynapcrsa B ucropuu punocopckoit Mpicau. I'paskjanckoe 001eCTBO U TPaBOBOE
rocyzapcTBo.

Monyns 5. @unocodckue npoOiaeMpl XUMUN U XUMUYECKON TEXHOJIOTHH.

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa Hay4HOTO 3HaHHs, €ro METOAbl U (HOPMBIL
HayuHble peBoIOIIMM M CMEHA TUIIOB pallMOHAJIBHOCTH. Hayka B COBpeMEHHOM Mupe. DTUKa
HayK{ U OTBETCTBEHHOCTb YYEHOTO.

[Ipobnema cooTHomIeHUsT Haykd M TeXHUKU. ColuanbHble TOCIEACTBUS HAy4HO-
TEXHHYECKOTO Iporpecca. OJTHUYECKHE U OSKOJIOTMYECKHE HMIIEPATUBBI Pa3BUTHA HAyKU U
TEXHUKH.

MecTo XUMUH B CUCTEME €CTeCTBEHHbIX HayK. OCHOBHas mpobjaeMa XMMHUU KaK HAyKH U

npousBojacTBa. llenm w  3amaum  xumudeckod — TexHosnorud. Chneuuduka  XUMHUKO-
TEXHOJIOTUYECKOr0 3HaHUsA: (yHAAMEHTAILHOE U MPUKIAHOE, SIMIIMPUYECKOE U TEOPETUIECKOE.
4. O0beM y4eOHOI TUCHUNIMHBI
o B 3auernpix | B akazgem.
Bunpl yue6HON paboThI
€AMHULIAX qacax
OOm1as TpyA0EMKOCTh AUCITUILIMHBI 110 Y4eOHOMY IJIaHy 5 180
AyIHUTOpPHBIE 3aHATUS: 0,33 12
Jlexuu (JI) 0,22 8
[Ipaktuueckue 3ansarus (I113) 0,11 4




CamocrosrtenpHas padora (CP) 4,42 159
By nTOroBoro KOHTpOJIs: 3K3aMEH 0,25 9

AHHOTanuA padoyeil MPOrpaMMbl JUCHUIIMHBI
«Hctopus» (b1. B.3)

1. Heap aucuumiIuMHbl — QopMupoBaHue Yy OOyyaroOmuxcs KOMIUIEKCHOTO
IIPEJCTABICHUS] O POJIM M MECTE€ HUCTOPUU B CUCTEME T'yMAaHUTApHBIX U COLMAIBHBIX HAayK,
KyJbTYpHO-UCTOPUYECKOM cBoeoOpasuu Poccum, ee Mecre BO BCEMUPHO-UCTOPHYECKOM
npoiecce, 00 OCOOCHHOCTSX W OCHOBHBIX JTamax €€ HCTOPHUYECKOTO pa3BUTHS;, BBEJICHHE
CTYIEHTOB B Kpyr HCTOPUYECKHX MpoOJeM, CBA3aHHBIX C O0iacTeio  Oyayieit
po(hecCUOHATBHON 1eATEbHOCTH.

2. B pesyabTare H3y4eHUs1 JUCHUIINHBI 00y4AIOLIUICA JOJIAKEH:

Obaadams crenytomuMu o0mmekyasTypHbIME (OK) KoMIeTeHIMsAMu:

— CIIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIEC 3Tallbl M 3aKOHOMEPHOCTH MCTOPUYECKOTO
pa3BuTHS 001IeCcTBA A1l POPMUPOBAHUS rpaxkaanckoi mosurmu (OK-2).

3uamo:

— OCHOBHBIE HaNpaBJICHUs, IPOOJIEMBI U METOJIbI HCTOPUIECKON HAYKH;

— OCHOBHBIE ATaIlbl U KITI0UEBbIe COOBITUS ucTopuH Poccun u Mupa;

— OCOOCHHOCTH pa3BUTUSI POCCHUHCKOTO TOCYAApCTBA, BBIJAIOMIMXCS JAeATeNel
OTEYECTBEHHOH M BceoOIIel UCTOPHUH.

Ymems:

— COOTHOCHUTH 00IIIe HCTOPHUYECKHE MTPOLIECCHI U OTACIbHBIE (PaKThI;

— BBISABJIATH CYLIECTBEHHBIEC YEPTHI HCTOPHUECKUX MPOLIECCOB, SIBICHUH U COOBITHIA;

— aHaIM3UPOBATH COLMAIBHO-3HAYUMBIE TTPOOIIEMBI;

— (opMynupoBaTh M apPryMEHTHPOBAHO OTCTaUBAaTh COOCTBEHHYIO MO3UIHMIO IO
Pa3IUYHBIM MPOOIeMaM HCTOPHUH.

Braoems:

— Mpe/ICTaBJICHUSAMHI 00 UCTOPUHU KaK HayKe, €€ MecTe B CHCTeME T'yMaHUTAPHOTO 3HAHMUS;

— MPEJICTaBJICHUSAMH 00 OCHOBHBIX 3TallaX B UCTOPUHU YEJIOBEUYECTBA M UX XPOHOJIOTUH;

— KaTeropHajJbHO-IIOHATUIHBIM alnapaToM U3y4aeMOM AUCLUILINHBL

— HaBbIKaMM aHAJIM3a UCTOPUUECKUX UCTOYHHUKOB.

3. Kpatkoe conep:kaHue TUCHUIIHHBI

Hctopus xak Hayka, €€ MECTO B CHCTEME COLUAIbHO-I'YMaHUTApHBIX HAayK, OCHOBBI
METO/I0JIOTUA HCTOPUYECKON HAYKH.

Conepxanne u 00Ias XapaKTEPUCTUKAa OCHOBHBIX 3TallOB OTEUYECTBEHHOH HCTOPHUH.
Hauvano poccuiickoil rocynapcrBeHHocTH. KueBckas Pycb. DTHOKyIbTYypHBIE M COLIMAIBHO-
[IOJIMTUYECKUE  MPOLECCHl  CTAHOBIEHUS  POCCUMCKOM  rocymapcrBeHHocTu. [IpuHsartue
XpUCTHAHCTBA.

Pycckue 3emnu B XII — Hauane XVI BB. OOpa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropudeckoe 3Hayenue. Poccus B cepenune XVI — XVII BB.

Poccuniickoe rocymapctBo B XVIII Beke — Beke MOIEpPHM3aLUU U IPOCBELICHUS.
Pedopmer Ilerpa 1 kak mepBas MONBITKA MOJEPHMU3ALMU CTpaHbl, €& OCOOEHHOCTH.
®opmupoBanue Poccuiickoil nmnepun. OCHOBHBIE HaIIpaBJIEHUs «EBPOIEU3ALMN» CTPaHbI.
DOBOIONHUS COLMAIBHON CTPYKTYphI oOecTBa. [anpHeiimee pacmupenue rpanun Poccuiickoi
UMIIEPUU.

Poccusa B XIX cronerun. IIpomsbinuienHsiii nepeBopoT B EBpomne u Poccun: oOmee u
ocobenHoe. Baxwneiimme ycnosus nepexoaa Poccun kK MHAYCTpUAIbHOMY OOIIECTBY — PELICHUE
KPECTBSIHCKOI'O BOIIpOCA u OTpaHHUYECHUE CaMO/IepIKaBHUs. JUINTENbHOCTD,
HEMOCJIEe0BaTENbHOCTh, IMKINYHOCTh IMpolecca OypikyazHoro pedopmupoBanus. Poib
cyObeKkTUBHOro (hakTopa B mpeojoiieHun oTcraBaHus. Pedopmbl XIX Beka, UX 3HaueHHeE.
OomecTBenHbIe ABIKeHMS B XIX Beke.



Poccus B Hauane XX Beka (1900 — 1917rr.). OcoGeHHOCTH COLUATBHO-DKOHOMUYECKOTO
pasButusi Poccum B Hawame XX Beka. OOBEKTHBHAs TMOTPEOHOCTh HMHIYCTPUAIBHOM
Moaepau3auud Poccun. CooTHoleHue noautuueckux cuin B Poccum B Hauane XX Beka.
Hapacranue «kpusuca camonepxkaBusi. IlepBas poccuiickas peBomtonus. OOpazoBaHue
nonurtudeckux mnapruii. l'ocymapcrBeHHas nayma Hadama XX BEKa Kak IIEPBBIA  OIIBIT
poccuiickoro mapnamentrapusma. CtonsimuHcKas arpapHas pedopma. Ilepast MupoBast BoiitHa U
yuactue B Heill Poccum. ®eBpanbckas peBomouus 1917r. u KopeHHbIE HW3MEHEHUs B
MIOJINTUYECKOU KU3HU CTPAHBI.

dopmupoBaHue U CYIIHOCTH coBeTckoro ctpost (1917-1991rr.). [loarotoBka u moGena
OxTs16pbpcKoro BoopykeHHoro Boccranusi B Ilerporpane. II Beepoccuiickuit che3n CoBeToB u
€ro pemeHus. DKOHOMHYECKash M COIMalbHAasl MOJUTHKA OOJBIIEBUKOB. I'parkaaHckas BoiHa U
uHocTpanHas uHTepBeHIMA. Cyap0a u 3Havenne HOIla. VYTBepxkaeHue oaHOMAPTUHHON
nosmruyeckoi cucrembl. O6pazoBanue CCCP. [Tonutnueckast 60pbda B HapTHUH U TOCYAAPCTBE.
CCCP B roapl nepsbix naTuierok (konen 20-x rr. — 30-e rr.). @opmupoBaHue pexuMa JINYHOU
Bracty CTaJvHa M KOMAaHJHO-aJMUHUCTPAaTUBHOM CHCTEMBI YIIPABJIEHUS TOCYAapCTBOM.
Buemnsts nomutuka CCCP B 20-30-e rr. CCCP Bo Bropoit MupoBoii  u Benukoit
OteuecTBEHHOH BOMHE. VI3MeHEHNE COOTHOIIEHUSI CHJI B MUPE I10CJI€ BTOPOI MUPOBOW BOMHBI.
Hauano «xosiogHoii BoHHBI». TpyaHoctu mnocieBoeHHoro passutuss CCCP. VikecroueHue
MOJIMTUYECKOTO  PeXUMa W HJeoJorudeckoro  KoHtposs. IlomeiTku — oOHOBIEHHS
«rocyaapctBeHHOro conpamuzMan. XX cwe3q KIICC u ocyxnenue Kynpra tuyHocTH CTallnHa.
«OTTemnenb» B TyXOBHOH cdepe. DkoHOMHUUeckue pedopmbl cepeantbl 60-X rooB, MPUUYUHBI
UX He3aBeplIeHHOCTH. HapacraHue KpU3HMCHBIX SIBJICHUH B COBETCKOM oOmiectBe B 70-¢ —
cepenune 80-x ronos. Buemnsaa noauruka CCCP B koHue 60-x Havasne 80-X IT.: OT pa3psaku K
000CTpEeHHI0 MEXIyHapoAHOH obOcraHoBkH. «llepecTpoiika»: CyIIHOCTb, IIeNM, 3aJayH,
OCHOBHBIE 3Tansbl, pe3ynbrathl. Pacag CCCP. O6pazoBanue CHI'.

CraHoBneHHE HOBOW poccuiickoil rocyaapctBeHHocTH (¢ 1991- mo Hacrosiiee Bpemsi).
JluGepanbHas KOHLEMIMUS POCCHUMCKHX pegopM: TMepexol K PpbIHKY, (opMupoBaHue
rpakJaHCKOro oOIecTBa M MpaBoBoro rocynapcrea. «lllokoBas Tepamnus» 3KOHOMHUYECKUX
pebopm B Hawame 90-x romoB. Konctutynus Poccuiickoit  ®enepanuu  1993r.
MexHaroHanbHbele oTHOoUIeHus. [TonmuTrueckue mapTuu U oOliecTBeHHbIe OBMkKeHus: Poccun
Ha coBpeMeHHOM OJrane. Poccus Ha mytm MopaepHusauuu. Poccus B cucTeMe MHUPOBOM
SKOHOMMKH U MEXAYHAPOAHBIX CBSA3EH.

4. O0beM yuyeOHOM THCHHMILINHBI

o B 3auetnbix | B akanmem.
Bunpl yue6HOM paboThI
eIMHUIIAX qacax

OO11ast TPYA0EMKOCTh AUCIUILIMHBI 10 Y4€OHOMY IJIaHy 4 144
AyIHUTOpPHBIE 3aHATHS: 0,39 14

Jlexumm (JI) 0,22 8

[Ipaktuueckue 3ausarus (113) 0,17 6
CamocrosrenbHas pabora (CP): 3,36 121

Pedepar 0,58 21

IToaroToBka K KOHTPOJIBHBIM paboTam 0,56 20

CaMocTOsITENbHOE N3YUEHHUE Pa3/IeIOB Kypca 2,22 80
By utoroBoro KOHTpOJIS: SK3aMEH 0,25 9

AHHOTanusA padoyeid NporpaMMbl U CIUNJINHBI
«Pusnveckas KyabtTypa u cnopm (b1.5.4.)

1. Heab AuCHMIUVIMHBI — (OPMHUPOBAHHE MHUPOBO33PEHUS U KYJIBTYPbl JIMYHOCTH,
IPaKIaHCKOU MIO3ULIUH, HPaBCTBEHHBIX Ka4eCTB, YyBCTBa OTBETCTBEHHOCTH,
CaMOCTOSITEJIBHOCTH B IPUHATHH PEIICHH, CIOCOOHOCTH MCIIONB30BaTh pazHOOOpa3Hbie (hOPMBI
(bU3nUecKO KyIbTyphl, CIIOPTa U TypU3Ma Ul COXPAHEHHS M YKPEIUIEHUS CBOETO 3JI0POBbS U



3JI0POBBS CBOMX OJM3KUX B MOBCETHEBHOM KU3HU U MTPO(PECCUOHATBHON 1S TEbHOCTH.

2. B pesyabTaTe n3y4eHusi AUCHUIIMHBI 00y4AKOLINICS JOJIKEH:

Obnadamse crenyromuMu o01mekyasTypHbIME (OK) KoMIeTeHIMsAMu:

— CcHocOOHOCTBIO K caMOOpraHu3aiu u camoodpazosanuio (OK-7);

— CIOCOOHOCTBIO HCIIOJIB30BAaTh METOJBI U CpeAcTBAa (U3MYECKOM KyIbTYPbI IS
oOecrieyeHHs MOTHOLEHHOH COMaIbHOM U podeccnonanbHoil nestensHocTH (OK-8).

3uamo:

— HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3NYECKOH KYIbTYpBI, CIOPTA, TYPU3Ma U 310POBOTO
oOpas3a XHu3HU;

— COLMAJIBHO-OMOJIOTMYECKIE OCHOBBI (PM3UYECKOM KYIBTYpPHI U CIIOPTA;

— BIUSHHUE O3/0POBHUTEIBHBIX CHCTEM (DU3MYECKOTO BOCHHMTAHUS Ha YKpEIUICHUE
3JI0pOBbs, TPOPMIAKTUKY TPO(PECCHOHATBHBIX 3a00JI€BaHUI U BPEJHBIX IPUBBIUCK;

— cnocoObl KOHTPOJIA M OLCHKM (U3WYECKOr0 pPa3BUTUA U (PU3HUYECKOU
IIOATOTOBJIEHHOCTH;

— MpaBWiIa M CIOCOOBI MJIAHUPOBAHUS MHIUBUAYATbHBIX 3aHATUI pa3IMYHON IENEBOU
HaIPaBJIEHHOCTH;

—  HUCTOPHUIO (HU3MYECKON KYNbTYyphl M CIOPTA, UMETh IPEACTABICHHE O 3HAYMMBIX
CIIOPTHUBHBIX COOBITHSIX HE TOJIBKO CBOCH CTpaHbl, HO 1 MUPOBOTO YPOBHS;

— Ba)KHEHIINE TOCTIKEHUS B 00JIACTH CIIOPTA;

— crnopruBHble Tpamuuun MXTU-PXTY um. JI.M. Menaeneesa, MOMHUTH O MOJBUrax
CIIOPTCMEHOB B roJipl Benukoit oredecTBeHHOM BOWHBI 1941-1945 rr.

Ymems:

— CaMOCTOSITEIIbHO 3aHUMATHCS (PU3MUECKON KYIbTYpPOU U CIIOPTOM;

— OCYIIECTBIIATh CAMOKOHTPOJIb 332 COCTOSIHUEM CBOETO OpraHn3Ma M coOJIr0/1aTh MpaBuiia
TMTHUEHBI U TEXHUKU 0€30TIaCHOCTH;

— moadHpaTh HWHAMBUAYaJlbHBIE KOMIUIEKCHI IO O3J0POBUTENIBHOW U (PU3UUECKOM
KYJIBTYpE, 10 pa3JIN4YHbIM BUAAM CIIOPTA;

— OCYLIECTBIATh TBOPUYECKOE COTPYJHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHITHH
¢bu3nvecKoil KynbTypoil.

Braoems:

— CpelICcTBaMM M METOJaMM YKPEIJIeHUS HWHAWBUIYAJbHOTO 310POBbs, (HU3UUYECKOTO
CaMOCOBEPILIECHCTBOBAHMSI;

— JIOJDKHBIM  ypOBHEM  (PM3UYECKOM  MOJArOTOBICHHOCTH, HEOOXOIUMBIM  JJIs
Ka4eCTBEHHOT'O YCBOEHMsI MPO(eCCHOHAIBHBIX YMEHUN U HaBBIKOB B Ipoliecce 00yueHHs B BY3e,
st obecrieueHus] IMOJIHOLIEHHOW COIMaNbHOW M NPOQECCHOHANBHON JesITeNbHOCTH TOCIie
OKOHYaHUs y4eOHOTO 3aBECHUS.

3. Kpatkoe conep:kaHue TUCHUILIAHBI

Mognyns 1. Ilpeamer «®Pusnyeckas KynbTypa U cnopt». Mcropus ¢pusnueckoil KyibTypsl
u criopra (PKuC).

Mosynb 2. OCHOBBI 3J0pOBOTO 00pa3a KU3HHU.

Monyns 3. buonorudeckue ocHOBBI (PM3UUECKOM KyJIBTYpHI U CIIOPTA.

Monyns 4. IIpodeccronansHo-npukiIaaHas puzndeckas KyJabTypa U CIopT.

Kaxaplii MOAY/Ib AMCLHUIIIMHBI BKIIOYAET TEOPETUUYECKUI, TPAKTUUYECKUNA U KOHTPOJIBHBIN
pasznensl. [IpakTuyeckuil paszien COCTOUT U3 METOJUKO-IPAKTUYECKUX M Yy4eOHO-TPEHHUPOBOYHBIX
3aHATHH (podeccnoHaIbHO-NPUKIAIHAs (Pru3nyecKast MOArOTOBKA).

Teopernueckuii pazznen (GOpMHUPYET CHUCTEMY HAYYHO-IPAKTUUYECKUX M CIICIHATbHBIX
3HaHUHM, HEOOXOAMMBIX M TOHUMAaHMS HPUPOAHBIX W  COLMAIBHBIX  IPOLIECCOB
(byHKIMOHUPOBAaHUS (U3NUYECKON KyJIbTYpHl OOIECTBA M JIMYHOCTH, YMEHHMS UX aJallTUBHOTO
TBOPYECKOTO  HUCMOJB30BAHUS  JUIS  JIMYHOCTHOIO M NPO(ECCHOHATBHOTO  pPa3BUTHS;
CaMOCOBEPILICHCTBOBAHMS, OpraHU3allly 3JI0POBOTO 00pa3a HU3HHU NP BBHINOJHEHUN y4eOHOM,
npo(eccHOHATBFHON M COLIMOKYIBTYPHOU NeSITETbHOCTH.

MeToIMKO-IIPaKTUYECKUE 3aHATUSL MIPETyCMATPUBAIOT OCBOEHHE OCHOBHBIX METOJOB U



croco0oB (HopMUpPOBaHUSA YUEOHBIX, MPOPECCHOHATBHBIX M KU3HEHHbIX YMEHUH M HaBBIKOB
cpeacTBaMH (PU3NYECKOH KYJIbTYphI U criopTa. Ha MEeToIMKO-IPaKTHYECKUX 3aHATUSAX YICISIETCS
BHUMaHHME: OCHOBHBIM Mpo0OjemMaM CHOPTUBHON TPEHMPOBKH; BIUSHUIO (U3HUYECKUX
yrpakHeHH Ha (opMupoBaHue MNpoPECCHOHATBHBIX KayecTB OyaylIero Crenualucta u
JMYHOCTH 3aHUMAIOILETocs; BO3JEHCTBHIO CPENCTB (PU3NYECKOTO BOCIUTAHMS HA OCHOBHBIC
(U3UOJIOTHUECKUE CHUCTEMBl M 3BEHbSI OIOPHO-ABUTATEIILHOIO amnmapaTa 3aHUMAlOIIerocs;
BOIIpOCAaM IPOBENEHUS COPEBHOBaHMM (IpaBUja COPEBHOBAHUM, CHUCTEMa PO3BITPHILIEH,
ompereneHue nodeaureneid, 000py10BaHNE U MHBEHTAPh).

[IpodeccuonanpHO-NIPUKIAIHAS ~ MOArOTOBKA TMPOBOJAMTCA C Yy4eToM Oyaymien
npo(heccHOHaATBLHON AEATEIEHOCTH 00Y4atOIeroCs.

Y4eOHO-TpEHUPOBOUHbIE  3aHATHUSA  OasUpPyOTCs HA  IIMPOKOM  HCIIOJIb30BAaHUU
TEOPETHUUECKUX 3HAHUA M METOAWYECKUX yYMEHHWH, Ha MPUMEHEHHH Pa3HOOOPA3HBIX CPEACTB
¢u3n4eckoil  KyIbTypbl, CIOPTUBHOH M  HPO(PECCHOHATBHO-TIPUKIAAHON  (pruznyeckon
MOJITOTOBKH CTYACHTOB.

Kontponensiit pasgen. Kpurepuem ycHemHOCTH OCBOEHHUs Yy4eOHOro MaTepuaa
ABIISICTCS OIIGHKA MpEenojaBaTelsi, YYUTHIBAIOIIAS PETYISPHOCTb MOCEIIEHUS 00s3aTeIbHbIX
y4eOHBIX 3aHATHH, 3HAHMH TEOPETUYECKOTO pas3jesia M[porpaMMmbl W BBINOJIHEHHE
YCTAaHOBJICHHBIX HA JAaHHBIM CEMECTp KOHTPOJIbHBIX TECTOB oOmield Qusnueckod u
TEOPETHUYECKON MOATOTOBKHU Ul OTAEIBHBIX TPYIN PA3IUYHON CHOPTUBHOM HampaBIEHHOCTH.
KoHTponbHBIH pa3aen BXOAUT B IPAKTUUECKUE 3aHATHS.

4. O0beM yuyeOHOM THCHHMILINHBI

Bcero 1 cemectp 2 cemMecTp
Bunpl yae6HOM paboThI B3ady. | Bakaj. | B3ad. | Bakal. | B3ad. | Bakal.
el Jacax e Jacax el Jacax
OO01ast TpyI0eMKOCTh ) 7 1 36 1 36
JUCHUIUIMHBI 110 y4eOHOMY IJIaHY
AyIHUTOpPHBIE 3aHATUS: 2,0 72 1,0 36 1,0 36
Jlexuuu (JI) 0,22 8 0,11 4 0,11 4
CamocrosrenbHas pabota (CP) 1,56 56 0,78 28 0,78 28
Bua uToroBoro KOHTpOJIA: 0,22 ] 0.11 4 0.11 4
3a4er/3ayer

AHHOTANUA Y4e0HOI NMPOrpaMMbl JMCUMILINHBI
«Maremartuka» (b1.B.5)

1. Heasb AucuumiImHbl — GOpMUPOBAHKE Y OOYUAIONIUXCSA CUCTEMbI OCHOBHBIX MTOHSTHH,
HCIIOJIb3YEMBIX UIA HNOCTPOCHUA BAXXHEUINNX MaTeMaTHUIECKUX MOI[GJ'ICI\/'I, H YMCHUA
HCIOJIb30BATb MAaTCMATUYCCKUC MCTOAbI IJIA OITMCAHUS PA3JIMYHBIX TPOLCCCOB.

2. B pe3yabTare n3y4yeHusi JTUCHUTIMHBI 00yYAOIIMIICH T0JIKEH:

Obnaoams crniengyromumu obmenpodeccruonanbHbiMU (OITK) KommeTeHIusIMu :

— CrHocoOHOCTBIO u TOTOBHOCTBIO UCII0JIb30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIUIUIMH B TpodeccruoHanbHoi nesrenproctu (OIIK-1).
3nams:

— OCHOBBI Ju(pdHepeHInATBHOT0 ¥ UHTETPAILHOTO MCYHCICHUS, TUPepeHITNATbHBIX
ypaBHEHHUI;

— MaTeMaTH4eCKUue TEOPUU U METO/IbI, JIeXKAIUE B OCHOBE MIOCTPOCHUS MAaTEMaTHYECKIX
MOJICTICH;

— OCHOBBI IPUMEHEHHS MaTEeMaTHUYECKUX MOJIENIel M METO/IOB.

Ymems:

— BbIOMpaTh MaTEMaTUYECKUE METO/Ibl, IPUTOAHBIC JJIS1 PEICHUs] KOHKPETHOH 3a1a4H;

— HUCTOJb30BATh MAaTeMaTHUECKUE TMOHSTHUS, METOAbBl M MOJENU JJs OIUCAHUSA
Pa3IMYHBIX TPOIIECCOB;




— BBIABJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUME B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

— HUCTOJB30BAaTh OCHOBHBIE METO/Ibl CTATUCTHYECKON 00OpabOTKH TaHHBIX;

— IPUMEHATh MAaTEMATUUYECKUE 3HAHUS Ha MEXAUCLIUIUIMHAPHOM YPOBHE.

Braoemu:

— OCHOBaMH (pyHIaMEHTAIbHBIX MAaTEMAaTHUYECKUX TCOPHH W HABBIKAMHU HMCIOJIb30BAHUS
MaTEMaTHUYECKOI0 anmnapara;

— METOJIaMH CTaTUCTHUYECKONW 00paboTKKU MHPOPMALIUH.

3. KpaTkoe comepxxanue JMCUMILTHHBI

1 cemecTp.

1.BBenenue.

IIpenmer u Metonpl MaTemaTuku. ONMcaHUE OCHOBHBIX pa3zienoB Kypca. llpaBuna u
TpeOOBaHUS IPU U3YUEHUH Kypca.

2. DneMeHTsl anreOpshl.

YucnoBele MHOXECTBA, KOMIUIEKCHbIe uucina. Omnpepenurtenn II u III nopsaxos.
BekTopsl: OCHOBHBIE IOHATHS, CKAIIPHOE, BEKTOPHOE U CMEIIAHHOE IIPOU3BEIACHUS BEKTOPOB.
AHanutuueckas reoMeTpHs: IpsiMasi Ha IUIOCKOCTH, KpuBble Il mopsanka. Matpuupl: aelcTBUs
HaJ MaTpUllaMu, IPUBEICHUE K CTylIeHYaToMy BUay U Buay ['aycca. Panr matpunpl. O6paTHast
matpunia. Teopema Kponekepa-Kamemnu. Pemenune cucrteM JHMHEHHBIX —anredpanyecKux
ypaBHeHHd. CoOCTBEHHbIE YKclia 1 BeKTOphl. KBajgpaTuuHbie GOpMBI.

3. ®ynknus ogHoit nepemenHoi. [Ipenen pynkimu. HenpepbBHOCT QyHKIMH.

@ynkiusa. Crnocobsl 3amanus pynkuuu. Ilpenen ¢ynkuum B Touke. OIHOCTOpPOHHME
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeuHO Malibie U OecKOHe4HO Oosbiue (QyHKIMH,
X CBOMCTBAa M B3auMHas cBs3b. CBoiicTBa mpenenos. IlepBwlii M BTOpOH 3amedareibHbIE
npenensl. HempepbslBHOCTh (QYHKIIMM B TOYKe M Ha mpomexyrke. CBoiicTBa (QyHKIMIA,
HENPEphIBHBIX HA OTpe3kax. Touku pa3pbiBa QYHKIHUN U UX KIIaCCH(PHUKAILINA.

4. IuddepeHunanbHoe UCUUCICHUE QYHKIIMH OJHOM MepeMeHHOM.

[TpousBonHas (QYHKIMM, €€ TeOMETPUYEeCKUH M MexaHudeckui cmbici. [IpaBuia
muddepennpoBanus. Tabnuia OCHOBHBIX NpOM3BOAHBIX. JluddepeHunan QyHKIUH, €ro
OPUMEHEHUs] K TNPUOMMKEHHBIM  BBIYMCICHUSAM. VHBapMaHTHOCTH  (OPMBI  IIEPBOTO
mupdepennmana. [IpousBoanas cnoxHoW GyHkuu. JuddepeHunupyeMocTs QYHKIHUU:
OlpeliesieHue, TEOpeMbl O CBA3M  JUPPEpeHIUPYEMOCTH C  HENPEphIBHOCTBIO U C
CyIllleCTBOBaHHEM Mpou3BoJHON. OcHOBHBIE TeopeMbl AuddepeHnanbHoro ncunciaenus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlomutans (packpsiTue HeompeneneHHocTe). I[IpousBoanbie
BBICIIMX NOPsAKOB. JlokanbHBIN 3kcTpeMyM (yHkImu. HeoOxoauMble U TOCTaTOYHbBIE YCIOBUS
skcTpemymMa. [IpaBuno uccnenoBaHus (YHKIMHM Ha MOHOTOHHOCTh M 3KCTpeMyM. IlpusHaku
BBIITYKJIOCTH ¥ BOTHYTOCTH (yHKUMHU. Touku neperuda. HeoOxoaumoe n 10cTaTOYHOE yCIOBHS
nepern0a. AcuUMNTOTH (YHKIMHM, HMX BHIBl M CcHocoObl HaxoxzaeHus. OOmas cxema
uccneoBaHus (PyHKIMHA, MOCTpOSHHE UX TPapHKOB.

5. MHTerpanbHoe ucunciaeHue GyHKIUU OJHOM epeMeHHOM.

[lepBooOpasznast ¢ynkuusa. HeompeneneHHbIii WHTErpal W ero cBoiictBa. TaGmuia
OCHOBHBIX HHTErpajioB. MeToasl HHTETPUPOBAHUSA: HEMOCPEACTBEHHOEC HMHTEIrPUPOBAHHUE,
MHTErPUPOBAaHUE NIOJACTAHOBKOM, MHTETPUPOBAHUE 10 YacTsIM. MIHTerpupoBaHue paniMOHaJIbHBIX
npobeit. MHTerpupoBaHue HEKOTOPHIX HPPALMOHAIBHBIX U TPUTOHOMETPHUECKUX (DYHKIIHIA.
OmnpeneneHHblil MHTETpall, €ro reOMETpUUYECKUi cMbIC]. CBONCTBA ONPEEIIEHHOTO MHTETpaa.
®opmyna Herotona-Jleitonuna. Teopema o0 cpeaHeM 3HAYEHMM. 3aMeHa IEPEMEHHOH U
UHTETPUPOBAHHUE II0 4YacTsAM B OIpPEACIeHHOM HHTerpane. I[IpunoikeHus OIpeneeHHOro
MHTErpaja K BBIYMUCICHHUIO IUIoIaaei miockux ¢uryp. [loHsTre HeCOOCTBEHHBIX WHTErPajoB:
OIIPENEIICHUs, CBOMCTBA, METObI BEIYUCIICHUS.

2 cemecTp

1. IuddepenuunanbHoe ucyuciaeHue (QyHKIMM HECKOJIbKHUX NEPEMEHHBIX. DJIEMEHTbI
TEOPUH TOJIS.



@OyHKIMKM ABYX U 0OoJjiee NMEpEeMEHHBIX: OmNpeaeieHue, o0aacTh ompeneneHus, 001acTh
M3MEHEHMsI, TeOMETpHUECKasi HMHTEpIpeTanus, JUHUM YpoBHS. llpexen QyHKIMM B TOUKe.
YactHbple MpoM3BOJHBIE (Ha mpuMepe (QYHKIUH ABYX mnepeMeHHbIX). HuddepenunpyemMocTs
(GyHKINU HECKOJNBKHX nepeMeHHBIX. JloctaTounsle ycnoBus auddepenunpyemoctu. IlomHas
npousBosHas. [IpousBoanas cioxHod (ynkuuu. Ilonasii muddepenuman. MHBapuaHTHOCTD
nonHoro  auddepenHnmana.  AHATUTHYECKUH  OpHU3HAK  HOJHOro  auddepeHiuania.
HuddepenurpoBanne QyHKIHMH OJHOM W ABYX NEPEMEHHBIX, 3aJaHHOM HesBHO. YacTHbIe
NPOM3BOJHBIE M TOJHbIE auddepeHnmansl BhICHIMX MOPAAKOB. Teopema O paBeHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (11 (YHKIMHM JBYX IEpeMEHHBIX). JIOKaabHBIE 3KCTPEMYMBbI
(GYHKIMU BYX MEPEMEHHBIX: HEOOXOIMMOE U JIOCTATOYHOE YCIOBHS HKCTpeMyMa. Y CIOBHBIN
SKCTpeMyM (MeToa MHokuTenell Jlarpamka). Haubosnpiee n HauMeHblee 3Ha4eHue (yHKIIUU B
3aMKHYTOH oOmacti. OcHOBHbIE TOHATHS Teopuu mois. CkamspHoe mnoje. [loBepxHocTH u
nuHUAK ypoBHsA. IIpon3BoaHas 1o HanpablIeHHIO. I pagueHT CKaJspHOrO IOJISL U €r0 CBOMCTBA.
BexropHoe nosie. Jluseprenuus noss. Potop nomst. CBsA3b MEXQy IT'PaAUEHTOM U IPOU3BOIHOM
I10 HAIPAaBJICHHUIO.

2. KpatHble uHTErpasl.

JIBOMHON MHTErpayl: ONpENEIECHUE, T€OMETPUUYECKUM CMBICH, CBOMCTBA. Bprumcienue
JIBOMHOIO HMHTErpajga B ACKapTOBOM U MHOJSPHOM cucremax koopauHar Muterpan Ilyaccona.
TpoliHOW MHTErpail: ONpeIeIIeHUE, T€OMETPUUYECKUN CMBICI, CBOMCTBA. BbluncieHne TpoHHOro
uHTerpana. IIpunosxeHns ABOMHOTO ¥ TPOWHOTO UHTETPAJIOB.

3. KpuBonuHeliHbIe ¥ TOBEPXHOCTHBIE MHTET PAJIbI.

KpuBonuHENHHBIM MHTETpall MO KOOPAWHATaM: ONPEIEIICHUE, CBOMCTBA, BBIYHCICHHE.
Pa6ora B cuitoBoM nosie. @opmyna ['puna. KpuBonuHeiiHble HHTErpalbl, HE 3aBUCALINE OT IMyTH
uHTerpupoBanus. IlotenimanbHas QyHKIMS, MOTeHIHANbHOE Tose. [IoHsATHEe MOBEepXHOCTHOTO
unTerpana. Ilorok Bekropa uepe3 nmoBepxHocThb. Teopema ['aycca-Octporpaackoro. ®@opmyna
Croxkca.

3 cemectp

1. Iuddepenunanbubie ypaBHEHUS IEPBOTO MOPSIKA.

Juddepennunanbaple  ypaBHEHMS: MOPSAOK, pEIIEHHe, TeopeMa CYLIECTBOBAHUS U
€IMHCTBEHHOCTH peweHus. 3amada Komm. YpaBHEHHs ¢ pasgeislolMMUCS [EPEMEHHBIMU.
Onnoponuele auddepeHranbHble ypaBHeHUd. JIuHeliHble auddepeHnnanbHble ypaBHEHUS
NIEPBOTO MOPAIKA. YPaBHEHUS B MONHBIX Auddepenimanax. MHTerpupyromumii MHOXKHUTENb.

2. IuddepenunanbHble ypaBHEHUSI BTOPOTO U A-TO MOPSAKA.

Juddepenunanbable ypaBHEHUS] BTOPOTO MOPsiKa, TOMyCKaIOIUe NOHWKEHNE MopsaKa.
Jluneiinple nuddepeHraIbHbe YpaBHEHUsT BToporo nopsaka. CpoiicTBa pemienuid. JInnenHas
He3aBUCUMOCTh (yHKuui. Onpeaenurens Bpornckoro. CTpykTypa oOLIero pemeHus JMHEHHOTo
muddepeHnanbHble  ypaBHEHUsT BTOPOro mnopsaka. DyHaaMeHTalbHas CUCTEMa pelleHUi.
Jluneiinple ogHOpOAHBIE TU(QepeHIaIbHbIE YPaBHEHUS BTOPOIO MOPSAKAa C MOCTOSHHBIMU
KodpduureHTaMH: MOCTpoeHue oduiero pemeHus. Meron Diinepa. JIuHeiliHble HEOTHOPOAHbIE
muddepeHIManbHbIE YPAaBHEHUS BTOPOTO MOPsAKA ¢ MOCTOSIHHBIMU Koddduunentamu. Oo1ee u
YaCTHOE pelIeHHUs] HEOAHOPOAHBIX ypaBHeHUH. JInHeliHble quddepeHraibHble ypaBHEHUS 1-TO
HOpsZKa: CBOMCTBAa pELICHUH, TEOpeMbl O CTPYKType OOILEro perieHus, METOJ BapualiH
NOCTOSIHHBIX. JIuHeiHble nuddepeHIManbHbIe YpaBHEHHUSI 7-TO TOPSAJKAa C IMOCTOSIHHBIMU
KodppuureHTaMu. AITOPUTM MOCTPOCHUS OOILEro pelieHusl.

3. Cuctemsl tuddepeHaIbHbIX YpaBHEHUH.

Cuctemsl quddepeHnranbHbIX YpaBHEHUH NEpBOro Mopsijika: o0IIue MOHATHS, TeopemMa
CyIIECTBOBAaHMsI M E€AMHCTBEHHOCTH  oOmiero  pemeHusi.  CucteMbl  JMHEHHBIX
TuddepeHIMaIbHBIX YPAaBHEHUH MEPBOro MOPSIKA: MHTETPUPOBAHME METOJIOM HCKIIOUCHHS.
CucteMbl TUHEHHBIX AU (epeHINaTbHBIX YpaBHEHUI MEepBOro MopsiaKa: CBOMHCTBA peLICHHH,
TEOpPEMBI O CTPYKType OOIIEero peuieHus, METOJl BapHalluid MOCTOSHHBIX. CHCTeMbI JMHENHHBIX
OJIHOPOJHBIX M  HEOJHOPOJHBIX JU((EepeHIUaNbHbIX ypaBHEHUH €  MOCTOSIHHBIMH



KodppuuueHTaMu. DJIEMEHThl TEOPUHM YCTOWYMBOCTH. METOAbl UYMCICHHOTO pPEeIIeHUS
muddepeHnnanbHbIX YpaBHEHUH.

4. Yucnossle ¥ (PyHKIIMOHAIBHBIE PSJIBL.

YucnoBble pAabl: OCHOBHBIE TOHSTHS, CBOWCTBA CXOMSALIMXCS PSIOB, HEOOXOIWMBIN
IIpU3HAaK cxoaumoctu. ['apmonmdeckui psa. Psagel [upuxie. 1IpusHaku cpaBHEHMs PSAIOB C
MOJIOKUTENbHBIMU wieHaMH. [lpusnak [lanambGepa. MHTerpanbHblii M pajiuKaibHbII NPU3HAKU
Komm. 3nakouepemyronmecs: psaabl: npusHak JleiiOHuia. 3HaKornepeMeHHbIE PSAIbl: HOHATHS
abCONIOTHOW M YCIIOBHOM CXOAMMOCTH, NpPHU3HAK aOCONIOTHOW CXOJUMOCTH, CBOMCTBA
a0COJIIOTHO M YCIIOBHO CXOJISIIIMXCS PSIIOB.

@OyHKIMOHAIBHBIE PAAbI: OCHOBHBIE MOHATHS, 00JacTh CXOAMMOCTU. CTENEHHbIE PAIbI:
paanyc, WHTEpBai, 001acTh cxoauMocTu. CBoicTBa cTemeHHBIX psinoB. Psager Teiinopa u
MaksiopeHa: CBOMCTBa, YCIOBHE CXOJMMOCTH psila K HCXOAHON (YHKUIMH, OCHOBHBIC
paznoxenus. Pasnoxkenune QyHKIUM B psag MakiiopeHa ¢ HMOMOIIbI0 OCHOBHBIX Pa3iIOKEHUH.
I'maBHOe 3HayeHue ¢yHKUMU. OKBHUBaJeHTHble (yHKUMH. [Ipumenenue psgoB Teitnmopa u
MakiiopeHa i1 BBIYUCIICHMS IIPEIETIOB.

5. 3akmouenue. Mcnonp3oBaHME MaTeMaTHYECKUX METOJOB B IIPAKTHYECKOM
NEeATENbHOCTH.

4. O0beM yueOHOM TUCHHMILINHBI

Bcero 1 cemectp | 2 cemectp | 3 cemectp

Bunpl yaeGHOM paboThI 3a4. | ak. | 3a4. | aKk. | 3a4. | aK. | 3a4. | aK.
el | yac. | en. | 4ac. | en. | 4ac. | ex. | dac.

OOm1ast TpyA0€MKOCTb AUCIUIUINHBI TIO 15 | 540 5 180 4 144 6 |16

yueOHOMY IUIAHY

AyIUTOpHBIE 3aHATHS: 1,76 | 64 0,6 22 0,6 22 10,56 | 20
Jlexmum (JI) 0,88 | 32 0,3 11 0,3 11 {028 | 10
[Ipaktuueckue 3anstus (113) 0,88 | 32 0,3 11 0,3 11 0,28 | 10
CamocrosrenbHas padora (CP) 12,6 | 454 | 4,14 | 149 | 3,3 | 118 52 | 187

Bua uToroBoro KOHTpOJIA:

0,62 | 22 0,25 9 0,11 4 0,25 9
3K3aMeH / 3a4eT / 3K3aMeH

AHHOTanuA padoyeil MPOrpaMMbl JUCHUININHBI
«HMupopmarnka» (b1.b5.6)

1. Heap aMCHUIUIMHBI — TpHOOpeTeHHE 0a30BbIX 3HAHUW O COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUSAX, a TaKKe YMEHHH M MPaKTHUYECKHX HaBBIKOB B 00JacTu
MH(POPMATHUKH, HCIIOJIB3YEMbIX IMPU PEIIEHUH HAYYHBIX M MPAKTUYECKUX BBIYMCIMTEIbHBIX
3aj1a4y CTY/IGHTaMU BCEX CHENHUaTbHOCTEH.

2. B pe3yabTare H3y4YeHUs JMCHUNIMHBI 00y4aIOMMiics 10/KeH:

Obnaoams crniengyromumu obmenpodeccruonanbHbiMu (OIK) KommeTeHIusIMu :

— BJIaJIcHUE TIOHUMAHMS CYITHOCTU U 3HaUCHHs MH(POPMALMHK B Pa3BUTHH COBPEMEHHOTO
oO1miecTBe, 0CO3HAHHUS OMACHOCTH M YrpO3bl, BO3HHKAIOIIMX B 3TOM Ipoliecce, CIOCOOHOCTHIO
coOmoaTh OCHOBHBIE TpeOOBaHUS HH(POPMAIIMOHHON O€30IMacHOCTH, B TOM YHCJE 3alUThI
rocynapctBeHHo# Taiiubl (OIIK-4);

— BIJIQZICHUE OCHOBHBIMHM METOJaMHM, CHOCOOAaMH W CpPEACTBAMH IOJIyYEHHs, XpaHEHHUS,
nepepaboTku MHGPOpPMAlKK, HMETh HaBBIKM pabOThl C KOMIIBIOTEPOM KakK CpelCTBOM
yrpasienus nadopmarueit (OIIK-5).

3nams:

— CBOMCTBa MH(pOpPMAIIMH, CTIOCOOBI €€ XpaHEeHUs1 U 00paboTKH;

— CTPYKTYPY, IPUHIIUIIBI pa0OTHI H OCHOBHEIE BO3MOXKHOCTH DBM;

— TOTIOJIOTHIO U apXUTEKTYPY BBIYMCIUTEIbHBIX CETEH;

— MPUHIIMIIBI 3ApECalliy T0JIb30BaTENeH, KOMIBIOTEPOB U PecypcoB B ceTu VIHTEepHeT;

— pasnuuath U pacmudpoBbiBaTh [P — anpec, 1oMeHHOE UMSI KOMITBIOTEPA;




— a TaKkKe BJAJeTh HABBIKAMU CaMOCTOSATENBHOTO PpEIIEeHHUS 3a7ady Ha KOMIIBIOTEpE,
BKJIIOYAIOIIUE TOCTAHOBKY 337a4H, pa3padOTKy aIropuTMa 1 OLEHKY ero 3pQpeKTuBHOCTH;

— CTPYKTYPY, IPUHIHIIBI paboTHl 1 OCHOBHBIE BO3MOXHOCTH DBM;

— OCHOBHBIE THUIIBI AJITOPUTMOB, S3bIKH IPOTPAMMHUPOBAHUS;

- CTaHJapTHBIE IPOrpaMMHBIE 0OECTIEYCHUsI CBOCH MPOPECCHOHATBHOM NEATETLHOCTH;

— QITOPUTMBI PEILICHUS HEJIMHEMHBIX YPaBHECHU;

— aNTOPUTMBbI OJTHOMEPHOM ONTUMU3ALIUH.

Ymems:

— MHCaTh U OTIAKUBATH MporpamMmsl Ha VBA 1o pa3paboTaHHBIM alropuTMam;

— MPUMEHSTh METO/Ibl MATEMATUYECKON CTATUCTUKHU JIJIsl PEIIEHUs] KOHKPETHBIX 3a/1a4;

— UCHOJB30BaTh IMAKEThl MPHUKIAIHBIX IPOrpaMM NpU JajnbHeilleM oO0ydeHHu u
IIPAKTUYECKON JESTEIbHOCTH.

Braoemw:

— HaBBIKAMHM CAMOCTOSITEJIBHOIO pEIIEHHs 3aJad Ha KOMIIBIOTEpE, BKIIOYAIOIINE
MIOCTAHOBKY 3a/laud, pa3paboTKy aJropuTMa M OLEHKY €ro 3(QQEeKTHBHOCTH METOAaMU
MaTeMaTHYeCKOM CTaTUCTUKY JUIs 00pabOTKH SKCIIEPUMEHTA;

— METOJIaMH peasn3alliy aITOPUTMOB Ha KOMIIbIOTEpaXx.

3. KpaTkoe comepxxanue JMCUMILTHHBI

3.1. ApxuTtekTypa KOMIBbIOTEPOB U KOMIIBIOTEPHBIX CETEH.

VcTopust pa3BUTHS BBIUNCIUTEIBHON TEXHUKHU U TIEPCOHATIBHBIX KOMIIBIOTEPOB.

Kpatkast ucTopusi pa3BUTHS BBIUYUCIUTEIFHON TEXHUKH U MEPCOHAIBHBIX KOMITBIOTEPOB
(ITIK). Boruucnurenshas mamuna ®@on-Heiimana u mammna Teiopunra. Paspabotku Hopbepra
Bunepa.

Apxurekrypa IIK, annaparusie cpeacraa [1K.

Vcnonp3yemMble CHUCTEMBI CUUCICHHS, 3J€MEHThl MaTeMaThudeckoi Joruku. OOree
npeacrasienue o IIK u mx Bo3moxHocTAX. @DyHknuoHanpHas cxema I[IK, marucrtpanbHo-
MoxayinbHbI npuHumMn noctpoenust IIK. Amnmapartnsie cpeacrBa IIK: Muxpomponeccop,
OlepaTHUBHAs M KAII MaMsTh, BHEIIHAS MaMATh, IIMHBI aJpeca, KOMaHJ M JaHHBIX, TAaKTOBBIN
rereparop. [IpuHIMI OTKPBITON apXUTEKTYphl: CUCTEMHAs IIMHA, pa3psaaHoCcTb. [lepudepuiinsie
ycrpoiictBa I1K: knaBuatypa, Mbliib, MOHUTOP, IpuHTEp U Ap. OCOOEHHOCTH MpPEACTaBICHUS
JaHHBIX Ha MalIMHHOM YypoBHe. [IpenmymiecTBa 1u¢poBOro MpencTaBaeHUs HWH(GOPMAIHH
nepesi aHaJIOrOBBIM MPECTABICHUEM: BBICOKOE KaUeCTBO 3alMCHU M 0TOOpaxKeHUs MH(pOpMaIuH,
IPOCTOTa M HAAEKHOCTh AyOiaMpoBaHMsA (KONMMPOBaHUs) MHPOpMAIMU 0e3 MOTEepU KauecTBa.
CucteMbl cuMcieHUs (IecsATUYHAs, ABOWYHAS, BOCbBMEpPHUYHAs, IIECTHAAaTepUyHasi), IpaBuiia
IIEpPEeBOJIa M3 OJHOM CHCTEMbl B JPYTYyIO. OJIEMEHTHl MAaT€MaTH4YECKOW JIOTMKHU: TMOHATHUS
(opMabHON JIOTUKH, OCHOBHBIE JIOTMUYECKHE OIepauuud u (GopMysbl, JIOTUYECKHE OCHOBBI
pabotsr T1K.

KoMIbloTepHBIE CETH: TONOJIOTUHU CETEN, X XapaKTEPUCTHUKH.

KoMmmbloTepHass ceTb — COBOKYIHOCTH KOMIIBIOTEPOB M Pa3iIM4YHBIX YCTPOWCTB,
oOecrieynBaromUX UH(HOPMAITMOHHBIN OOMEH MEX/Ty KOMIIBIOTEpaMH B CETH 0€3 UCIOIb30BaHUS
KaKUX-TH00 MPOMEKYTOUHBIX HOcHTene nHpopmanuu. Tonojoruu cereil: 3Be3Hast, MIUHHAS,
KoJblieBass. CeTH 3aKpbITOrO TUIIA: JIOKAIBHBIE M PACTIPEACICHHBIE CETH, KOPIIOPATUBHBIE CETH.
[IporpamMmHO-TeXHHYECKOE OOecledeHne: ajanTep, KOTOPbI yIpaBiseTcsl ClenUalbHOM
IIPOrpaMMONl  IpaliBEpOM;  OIEpPAallMOHHAs  CUCTEMA,  YIPABISIIOMIAs  KOMIIBIOTEPOM,
IPEJOCTaBIISIONIUM PECYPChl; MPOTOKOJBI - OCOObIE SI3BIKM, Ha KOTOPBIX OOMEHHBAIOTCA
uHpopmanueir komnbiotepel B cetu (TCP, TCP/IP, UDP). I'mobanbHble CeTH pPa3IMYHOTO
macmtaba (WAN —Wide Area Net, MS Network u Internet). Bo3moxuoctu cetn UHTepHeT.
OnexkrtpoHHas mnouta. Jloctyn k uH(poOpManuoHHBIM pecypcam. Cucrema TeleKOH(epeHIHH.
Anpecanus 1 npoToKoJsl B IHTEpHET.

MynbTuMeana — AManoroBas KOMIBIOTEPHAs CUCTeMa, 00eCTIeYNBAlOIasi CHHTE3 TEKCTa,
rpaduKy, 3ByKa, pe4H U BUAEO.

YcrpoiictBa MyiabTuMeana. TpeOoBaHHs K MyJbTUMEIUHHBIM CPEICTBAM KOMITBIOTEPOB.



PacmimpenHble  BO3MOXKHOCTH ~ 00paOOTKM, IpeoOpa3oBaHMs, CHHTe3a  HMH(opMaIuu
(koMIplOTEepHasi ~ aHuUManusa, MoauduKanus  U300paKeHHWH,  TpexmepHas  rpaduka).
MynbsTrMeauiiHble porpaMMsbl. [IporpamMmel pegakTupoBaHus, MOHTaKa 3ByKa U BU€0. Buneo-
penakTopsl, MoAyau crneud((eKToB, MOHTAKHBIE CTYyIUH. OJEKTPOHHBIE IPE3EHTALUH
(ocHoBHBIE BO3MOXXkHOCTM MS PowerPoint), sTambl co3gaHus Npe3eHTalii, CTPyKTypa
MPE3CHTAIMI U 0COOEHHOCTH PAOOTHI C PEIAKTOPOM.

3.2. IIporpammHOe obecrieueHue.

CtpykTypa onepaoHHBIX CUCTEM, ITaKeThl MPUKIAAHBIX porpamMm, Microsoft Office.

Knaccudukanus nporpamMmmubix cpeictB. CHCTEMHOE W NPUKIAJHOE MPOTrpaMMHOE
obecnieuenue [1K. O630p omneparmonnbix cuctem (OC). Ilpunnuner coznanust u cocraB OC:
aapo, uHrepdeiic, npaiiBepsl. Kparkas xapaktepuctuka WINDOWS, MonynabHBIH HpUHIHIT
noctpoenus. Cpena WINDOWS: okHa, ux 31eMeHThl, padoTa B MHOTOOKOHHOM pexume. Pabora
c oobexramu WINDOWS. Spnbiku u pabora ¢ Humu. [lanku: co3panue, nepeMMEHOBAHUE;
KOIIMPOBAaHUE U NepeMeleHne 00bEeKTOB (ITANOK U SPIIBIKOB), yaaneHue oobekroB. Kopsuna u ee
HazHaueHue. Hactpoiiku WINDOWS: nata m Bpemsi, HacTpoika MBIIIH, 3KpaHa. DJIEMEHTHI
texHuueckoro ceppuca IIK: yctaHOBKa omnepaliOHHOM CHUCTEMbI, CO3JaHUE WHJMBHUIYyaJIbHOU
OTIEPALIMOHHON CpeJIbl IMOJIB30BATENs, MOAJACPKKa IETOCTHOCTH HH(OpMAINK, paclIMpeHne U
MOJIEpHU3ALUS KOH(PUTYypaIluy anmapaTHbIX U IPOrPAMMHBIX CPEJICTB.

TexcroBelii pegakrop WORD, penakTopbl MaTeMaTHUECKUX U XUMHYECKHX (POPMYII.

OCHOBBI UCHOJIB30BAHUS MPOrPaMM OOILEro Ha3HaYeHUs (KpaTKuil 0030p) Ha MpUMepax
TekcToBoro penaktopa WORD, peaakTopoB MaTeMaTH4eCKUX M XUMHUYECKUX (OpPMYIL.
Ocobennoctu TexkcToBoro penakropa WORD. Beon u penaktupoBanue texkcta. Konuposanue u
nepemeiieHue oOBEKTOB, pabota ¢ Tabaumamu. Beibop Buaa, pasmepa wmpudra,
¢dopmaTupoBanue CcuUMBOJOB M ab63aueB. Kommposanue ¢dopmata. OcoOEHHOCTH CO3daHUs
CChUIOK, ornaBineHui. Co3gaHue JOKYMEHTOB  pas3iauuHbIX  (opM  (CTaHOAPTHBIX U
HEeCTaHAApTHBIX). lcmonb3oBaHue pemaakropa MaTeMaTHdeckKux (opMyl B TEKCTOBBIX
JNOoKyMeHTax. Penaktop Xumuueckux ¢Gopmys, Ha3HauYeHHME U OCOOCHHOCTH paloThI.
KonupoBanue xumuueckux GopMys B TEKCTOBBIE JOKYMEHTHI.

Cucrema ynpaBnenus 6azamu nanHbix ACCESS: co3nanue monwsizoBatenbckux CYB],
(dbopMHpOBaHUE 3aIIPOCOB, OTYETOB U POPM.

Nudopmanmonnsie cucrtembl. Cucrembl ymnpaBieHuss OaHkamMu U 0a3aMH JIaHHBIX.
Pensiunonnas mozens naHHbIX. CTPyKTypa 3amucH, MeTOJbl poctyna K uHpopmauuu. OOMeH
JaHHBIMU ¢ IpyruMu npunoxeHussMu WINDOWS: TekCTOBBIMU peJaKTOpaMHU U 3JIEKTPOHHBIMU
tabmumamu. Pensuuonnas 6a3za ganHeix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ, MaHEIb
uHCTpyMeHTOB. Co3JjaHMe W OTKphITHE 0a3bl JAaHHBIX. BBOA M penakTUpoBaHHE NaHHBIX B
pexuMe TaONUIBl U peXUMe KOHCTpykTopa. dopMupoBaHUe 3ampocoB. 3ampochl MPOCTHIE U
MHOT'0Ta0JUYHbIe, 3alpockl ¢ yciaoBuaMu. Co3aanue otyetoB U ¢popM. TexHomorus peaausaluu
npocrenmux 3agau cpeacreamu CYBJ] ACCESS.

Pemennie BblUMCIUMTENbHBIX 3anad ¢ wucnoib3oBanueM EXCEL: oOGpaboTka Tabmwii,
HOCTpOEHHE IpaUKOB U AUArPaMM, BEIUMCIEHUE MATPUYHBIX BHIPAKEHUH.

Hasnauenne onextponnbix Tabmury (MS EXCEL). OcobeHHOoCTH — TaOIUYHOTO
nporeccopa EXCEL u ucnonp3oBaHue €ro Ajs peleHuss MHGOPMALMOHHBIX U MH)KEHEPHBIX
3agau. Texnuka pabotel ¢ EXCEL. Oxno EXCEL. AGcontoTHas U OTHOCUTENbHAS aapecarusl.
Beinenenue siueek, nepemenienue no padouemy aucry. Pacuer mo ¢opmynam. KomupoBanue
¢dopmyn. Iloctpoenue rpadukoB. Pacuer (yHKIIMOHANBHBIX 3aBHCUMOCTEH M MOCTPOCHHE
rpapuueckux u300pakeHUil ¢ ucnonb3oBaHueMm ctangaptHeix (yHkimit EXCEL u macrepa
¢ynkuuii. [locTpoeHue MOBEpXHOCTEH C HCHONb30BaHHMEM MacTepa auarpaMMm. PabGota ¢
tabauuamu. dopmatupoBanue, ohopmiieHue Tadbaul. YnciaoBble U NOIb30BaTENbCKUE (GOPMATHI.
CBoanble TaOmuuel. [locTpoenme auarpamm. Pa3paGoTka M peanuzanus HPOCTEHIINX
QITOPUTMOB C HcHojb3oBaHueM Bo3MokHocTell EXCEL (HaxoxIeHHe MaKCHMaJlbHOTO
(MMHHUMAaJIBHOTO) 3JIEMEHTa BEKTOpa W MaTpHIIbl, HAXO0XJIEHHE CYMMBI 3JIEMEHTOB BEKTOpa U
MaTpHIIbl, BBIYMCICHUE MATPUYHBIX BBIPAXKEHUH ).



3.3. AITOpUTMBI U OCHOBBI IPOIPAMMUPOBAHUS:

ANTrOpUTMBI, TUIIBI AITOPUTMOB.

[Tonsatue anroputma u ero cBoiictBa. CrocoObl 3amucy aIrOPUTMOB. MOAYIbHBIN
MIPUHIIUI IOCTPOEHUSI AITOPUTMOB U IIPOTPaMM.

XapakTEpUCTUKH SI3bIKOB POTPaMMHPOBAHMUS.

OCHOBHBIE CTPYKTYpbl M NPUHIUIBI CTPYKTYPHOTO MPOTPaMMHUPOBAHUS WIIITIOCTPALIUS.
CTpykTypHOE€  NIPOrpaMMHPOBAHME, €ro 0COOEHHOCTH. Texnonorus  0OBEKTHO-
OPUEHTUPOBAHHOIO IPOIPaMMUPOBAHMS; CBOMCTBA A3BIKOB: HACJIEJOBaHUE, WHKAICYJISALMA,
nosuMopdu3M. TToOHATHS S3BIKOB: KJAacChl M OOBEKTHI. DBOJIOUMSA U KIacCU(UKALUs S3bIKOB
nporpaMMmupoBanusl. lIoHATHS TpaHCISLMK, KOMIWISALUM, HWHTEPHPETALUU, UX Ppa3IndMsl.
bazoBbie anropuTMuueckue KOHCTPYKIMHU (ClieZIOBaHUE, BETBICHUE, TIOBTOPEHHUE), TIPUMEPHI UX
peasninzan. OCHOBHbBIE KOHCTPYKLUU SI3bIKOB IPOrpaMMHUPOBAHUs. SI3bIKH IPOrpaMMHUPOBAHHUS
BBICOKOTO YPOBHS.

BbruucnuTenpHbple anropuTMbl U NPOrpaMMHbBIE peanm3auud Ha VBA mis oO6paboTku
uH(pOpMaIUH.

IIpouecc pemenust 3agad Ha KommbloTepax. lIporpammupoBanune Ha s3bike VBA:
OCHOBHBIC OIIEpaTOPHI SA3bIKa, MpoLeaypsl U QpyHKIMHU. Pa3paboTka u peamuzaius npocTeimmx
aropuTMOB 00pab0TKM MHpOpManuu (peuieHue 3ajady C OJHOMEPHBIM W MHOTOMEPHBIM
o0bemMoM MHGpopManun). YncaeHHbIe METO/IbI aHATH3a OJTHOTO HEJMHEHHOIO YpaBHEHHS: TIOUCK
KOpHEH, pelIeHHe 3aJauyd OJHOMEpPHOW ONTHUMM3alMU (HAaXOXJEHHE TOYEK MaKCHUMyma |
MUHHUMYMa (QYHKUIUH). MeToabl CTaTHCTHYECKOW 0O0pabOTKM pe3ylbTaTOB HM3MEPEHUH OJHOM
BEJIMYMHBI: BEIYUCIEHHE TOYSUHBIX (CPEHETO0, TUCTIEPCUH, CTAaHAAPTA) U MHTEPBAIBHBIX OI[EHOK
CIIy4aliHOM BEIUYMHBI.

3.4. 3auuTa uHGOpPMALIUH.

ANTOPUTMBI 3aIUTHI HH(OPMAIIMH: METO/IbI 3alUThl, KOMIIBIOTEPHBIE BUPYCHI U O0pHOa
c Humu. [loHsTne 0€30MACHOCTH KOMIIBIOTEPHOM HWHGpOpPMAlMU: HAASKHOCTh KOMIIBIOTEPA,
COXPAaHHOCTb [aHHBIX, 3alUTa OT BHECEHUS W3MEHEHMM HEYNOJHOMOUYEHHBIMU JIMLAMU,
COXpPAaHEHHE TaWHbl IEPENUCKHM B DJIEKTPOHHOM ceTH. Meronsl peanusanuy  3aluThl
uHpOpMAIMK: TPOTrpaMMHBIE, alaparHble, OpraHU3allMOHHbIE.  VCTOpUS BO3HHUKHOBEHHS
BUPYCOB M aHTHBHPYCOB. CHOCOOBI 3apa’keHusl, 3alMThl 1 00psObI ¢ BupycamMu. OcoOeHHOCTH
paboThl aJrOPUTMOB BHPYCOB: PE3UJEHTHOCTh, MOIMMOP(UYHOCTH U camoluudpoBaHue.
KomnbroTepHble BUpYCHI, UX crielduka U aHTUBUpycHble porpammbl (Kacnepckuii, Dr. Web,
Avast, AVG). Cnoco6bl mudpoBanus u nepenayd MHPOpPMALMKU HA JaJbHUE PACCTOSHUSL.
OTKpBITHIH U 3aKpBITHIN KiTI0uM muppoBanus. JledpparmMeHTanus 1ucka.

4. O0beM yueOHOH THCHHUILINHBI

o B 3auernpix | B akanmem.
Bunpl yaeGHOM paboThI
eIMHHLAX Jacax

OO01m1ast TpyA0€MKOCTb AUCHUIUIMHBI TI0 Y4eOHOMY IJIaHy 3 108
AyIHUTOpPHBIE 3aHATUS: 0,39 14

Jlexuun (JI) - -

Jla6opatopubie pa6oTsl (JIP) 0,28 10

I[IpakTuueckue 3ansaTus (I13) 0,11 4
Camocrostensnas pa6ot (CP) 2,5 90
PacueTHo-rpaduyeckre paboThI 0,6 20
Pedepat 0,3 10
Jlpyrue BBl CAMOCTOSATENBHON PaboOTHI 1,67 60
Bu uTOroBOro KOHTpOJIS: 3a4eT 011 4




AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«®u3uka» (b1.B.7)

1. Heap aucuMmiMHbl — MpUOOpEeTEeHHE 3HAHUN 1O OCHOBHBIM paszfienaM (U3UKUA H
YMEHUS MPUMEHSTh UX B APYIUX €CTECTBEHHOHAYYHBIX TUCIMILIIMHAX.

2. B pe3yabTare H3y4yeHUs JMCHUNIMHBI 00y4AIOIMiics J0JKeH:

Obnaoams cnenyromumu obmenpodeccuoHanbubiMu (OIIK) u mpodeccrnoHanbHEIMU
(ITK) koMneTeHIUSAMU:

— CrHOCOOHOCTBIO W TOTOBHOCTBIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI (U3UKK B
npodeccuonansHoi nestenbHocTH (OITK-1);

— TOTOBHOCTBIO HCIIONIb30BaTh 3HAHHMS O COBPEMEHHOH ()M3MYECKON KapTHHE MUpa,
MPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHUHM BEIIEeCTBA sl TMOHUMAHUs
OKpyXxatolero mupa u spiaeHuit npupoasl (OI1K-2);

— YMEeTh IIAHUPOBATh U MPOBOIUTH (PU3UUECKUE IKCTIEPUMEHTHI, IPOBOJUTH 00pabOTKy
UX pPe3yJbTaTOB U OILCHMBATH MOTPEUIHOCTH, BBIABUIaTh TUIIOTE3bl M YCTAHABIUBATH I'PAHMIIBI
ux npumenenus (I1K-16);

— WCMOJb30BaTh 3HAHMUS OCHOBHBIX (DM3UYECKUX TEOPHH AJIS PEIIEHUH BO3HUKAIOLIMX
¢bu3nyecKkux 3a7ay, CaMOCTOATEIBHOTO MPUOOPETeHUsT (PU3MUECKUX 3HAHUHM, U1 MOHUMAHUS
OPUHLIUIOB paboThl TPUOOPOB M YCTPOMCTB, B TOM WYHCJIE BBIXOAAIIMX 32 MPEICIb
KOMIIETEHTHOCTU KOHKpeTHOro HanpasieHus (11K-19).

3namo:

— (u3nyeckre OCHOBBI MEXaHHWKH, (U3MKM KoJeOaHW M BOJIH, AJIEKTpUYECTBA H
MarHeTusMma, 3JeKTPOJUHAMMKH, CTaTUCTUYECKOM (HM3MKHM M TEPMOAMHAMHUKH, KBAaHTOBOM
¢buzuku;

— CcMbICI (hPyHIAMEHTAIbHBIX (U3UYECKUX 3aKOHOB, IMPUHIUIIOB W IOCTYJIATOB; HMX
(OpMYITMPOBKH M I'PAaHUIIBI IPUMEHUMOCTH;

— CBSI3b LIUPOKOTO Kpyra (pU3MYECKUX SBICHUN ¢ (pyHIaMEHTAIbHBIMU NPUHLUIIAMU U
3aKOHaMH (pU3HKH;

— OCHOBHBIE METO/IbI PELICHHS 3314 110 ONMUCAHHIO (PU3NYECKHX SIBJIICHU;

— METOJIbl 00pPabOTKU Pe3yNbTaTOB (PU3NUECKOTO IKCIIEPUMEHTA.

Ymemo:

— IPUMEHSATh TEOPETUUECKUE 3HAHUS U SKCIIEPUMEHTAIbHBIE METO/Ibl UCCIICAOBAHUS MIPU
peleHnu npogpecCHOHATBHBIX 3a1a4;

— MPOBOJIUTH PACUYETHI, OCYLIECTBIATh aHAIU3 M HAa OCHOBE ATOTO JejaTb 00OCHOBAHHBIE
BBIBO/IbI;

— aHaIM3UpPOBATh PE3yAbTaTbl HAOMIOACHUH M HKCIEPUMEHTOB C IPUMEHEHUEM
OCHOBHBIX 3aKOHOB U TIPUHIIUIIOB (PU3UKH;

— OIpeneNsATh XapakTep (U3NYECKUX IMPOLECCOB MO KOMIUIEKCY 3KCIEePUMEHTAIbHOM
uH(bOpMAaIMY TPU TOMOIIH IPaUKOB, TAOIUI] U ypaBHEHUH;

— IPEJCTaBIATh 00PAOOTAHHYIO HKCIIEPUMEHTAIBHYIO U TEOPETUYECKYI0 HH(OPMAIUIO B
YCTHOM M MHCBMEHHOH (opMe, B TOM UHUCIIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTUH.

Braoemy:

— HaBBIKaMH pabOTHI C IIMPOKUM KPYroM (pu3n4ecKux mpruOopoB U 000pYyOBAHUS;

— HaBBIKAMU 00OCHOBAHUS CBOUX CY)KJIEHUI 1 BbIOOpA METO1a UCCIIEIOBAHNUS.

3. Kpartkoe conep:kaHue TUCHUIIHHBI

2 cemecTp

Beenenue Ilpenmer ¢usuku. MeToasl (U3MUECKOTO HCCIENOBAHUS: OMBIT, TMIIOTE3A,
HKCIIEPUMEHT, TEOPUSl.

1. ®usnyeckue OCHOBBI MEXaHUKH.

IIpenmer kunematuku. Ilepememnienue, ckopocTh, yckopeHue. Kunemarmueckue
XapaKTepUCTUKU BPALIATEIbHOTO JBUXKEHUS. 3akoHbI HploTOHA. 3aKOH BCEMHPHOI'O TATOTEHHUSL.



JIBUKeHHE Tela IEPEMEHHOW Macchl. 3aKOH BCEMHUPHOTO TArOoTeHUs. J[IBuxkeHue Ttena
nepeMeHHONM Macchl. YpaBHeHusa Memepckoro. ®opmyna I[luonkosckoro. VYmpyrui u
HEYNpYruii ynaapel mapoB. MOMEHT HHEpUMHM MAaTE€pUaIbHOM TOYKM M TBEPAOrO TeEJA.
Kunematuka rapmonuueckux kojebanuil. uddepennmansHoe ypaBHEHHE T'apMOHHUYECKUX
konebanuii. [loHATHE O 3aTyXalomMX U BBIHY)XICHHBIX KojieOaHHsX. BoiiHOBoe IBMKEHHE.
BoJHBI IPOJOJIBHEIE U MIONIEPEYHBIE.

2. OCHOBBI MOJICKYJISIPHOM (PU3HKH.

DJeMeHThl TEPMOJMHAMUKH U (hru3nyeckod KuHeTuku. MneanbHblil ra3. Pacnpenenenue
bonpiimana u ero oOmedusudeckuii cmbici. PeanbHbiii Ta3. YpaBHenue Ban-nep-Baanbca.
Tepmoaunamudeckuid Metoq B (usuke. PaBHOBecHble cocrosiHua. Havana TepMoaAMHAMMKH.
[{uknel. DHTpONHUSA U €€ CTAaTHCTUYECKOE TOJIKoBaHWe. SBneHue mepenoca. Juddysus. 3akon
®uxka. TemnonpoBoHOCTh. 3akoH Pypbe. BHyTpeHHee TpeHue (BA3KocTb). 3akoH HpioTOHA.

3. DieKTpocTaTUKa U MOCTOSIHHBIN 3JIEKTPUUECKUN TOK.

3akon Kynona. Teopema Octporpanckoro-I'aycca. [unosb. JlManekTpuku B
JJIEKTPOCTATUYECKOM II0JIE.

3 cemecTp

1. DnekTpoMarHeTusm.

3akon Ammepa. 3akoH buo-Caapa-Jlammaca. Cuna JlopeHma. MarseTtuku.
DJNeKTpOMaruuTHast MHAYKIMS. YpaBHeHHE MakcBesa.

2. Onruka.

Wntepdepentust BosH. udpakius BonH. [lonspuszanus BonH. TeruioBoe u3inydeHHE.
3akon Kupxroga. ['mmoresa Ilnanka. KBantoBoe oObsicHeHHE TEMIOBOro u3inydeHus. Dddekr
Komnrona. Snepnas monens aroma. [loctynatel bopa. ATom Bonopoaa o bopy.

3. DneMeHThl KBaHTOBOM (hU3HKH.

I'mnoresa ne bpoina. BomHoBoe ypaBHenue IllpenuHrepa s CTaluOHApHBIX
cocrosHuil. OneiTel LTepHa-I'epnaxa. MHorosnexktponHsiit atoM. Dddekt 3eemana. [punimn
ITaynu. KBaHTOBBIE cTaTucTHUeckue pacnpeneneHus boze-Oiinmreiina n ®epmu-/lupaka.
®oHonsbl. 3akonbl Jlebas u DifHIITeHA. XapakTepUCTHKH sApa: 3apsjl, Macca, SHEprus CBsI3U
HYKJIOHOB. JSlnepHble peakuuu. DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS M OCHOBHBIE KJIACCBI
JJIEMEHTAPHBIX YaCTHUILI.

4. O0beM yuyeOHOM THCHHMILINHBI

Bcero 2 cemecTp 3 cemecTp
Buner yaebHoii paboTh B3a4y. | BaK. | B3a4y. | BaK. | B3ad. | B akK.
el Jac. el Jac. el Jac.
OO61mast TpPyI0eMKOCTh AUCIUTIINHBI TI0 10 360 5 130 5 130
yueOHOMY IIAHY
AyIUTOpHBIE 3aHATHS: 1,21 44 0,55 20 0,66 24
Jlextuu (JI) 0,44 16 0,22 8 0,22 8
JlaGopatopusie padotsl (JIP) 0,33 12 0,11 4 0,22 8
[Ipaktuueckue 3ausarus (113) 0,44 16 0,22 8 0,22 8
CamocrosrenpHas padora (CP) 8,29 298 4,19 151 4,08 147
Bung utoroBoro KOHTpOJIS: 0.5 18 0.25 9 0.25 9
HK3aMEH/IK3aMeH
AHHOTanuA pado4eil NPOrpaMMbl AU CHHUIIIMHBI
«O0mas u Heopraunyeckas xumns» (b.1 b.8)
1. Heap gucuumiauabl — GOpMUPOBaHHME Yy OOYYArOMIErocs IEIOCTHOTO

€CTECTBEHHOHAYYHOTO MUPOBO33PCHHUSL.
2. B pe3yabTare H3y4yeHHUs TUCHHUILIAHBI 00YYAIOIUKCS TOJIKEH:
Obaaoams cnenyromumu obmenpodeccruonanbHbiMu (OIK) kommeTeHInsIMu:
— CIMIOCOOHOCTHIO ¥ TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX



JUCLUUIUIMH B ipodeccronanbHoi aesrenbHocTH (OIIK-1);

— TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHMS O CTPOEHHM BEILIECTBA, IMPUPOJE XUMHUYECKOM
CBSI3M B Pa3JIMUHBIX KJ1acCaX XMMUYECKMX COCIUHEHUH U1l IOHMMAaHMs CBOMCTB MaTEpUaloB U
MEXaHHU3Ma XUMUYECKHUX IIPOLIECCOB, MPOTEKAIOIINX B oKkpyxkatouiem mupe (OIIK-3).

3namy:

— 3JIEKTPOHHOE CTPOEHHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUU XUMHMUYECKOH CBSA3M B COEAMHEHUSIX PA3HbIX TUIIOB, CTPOCHHE BELIECTBA
B KOHJEHCUPOBAaHHOM COCTOSIHUM;

— OCHOBHbBIE€ 3aKOHOMEPHOCTH IPOTEKAHUSI XMMUYECKUX IPOLECCOB U XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS;

— METO/bl ONMCAHUS XMMUYECKUX PABHOBECUH B paCTBOPAX 3JIEKTPOJIUTOB,

— CTPOCHHUE U CBOWCTBA KOOPAVHALMOHHBIX COCIMHEHUN;

— XMMHMYECKHUE CBOICTBA JIEMEHTOB Pa3jINYHBIX PYIN NEPUOJUYECKOW CHUCTEMBI U UX
BAKHEUILNX COCIUHECHUM.

Ymemy:

— BBINOJHATh OCHOBHBIE XUMHUYECKHE OIEpallMU, OIPEAEIATh TEPMOJUHAMUYECKHE
XapaKTEPUCTUKU XUMUYECKUX PEAKLIMI U PaBHOBECHBIE KOHIIEHTPALIMH BEILIECTB;

— UCIOJIb30BaTh OCHOBHBIE XHMHUYECKHE 3aKOHBI, TEPMOJUHAMHYECKHUE CIIPABOYHBIE
JaHHBIE JJIS1 peLIeHUs TPO(eCcCHOHANBHBIX 3a/ay;

— MpPOTHO3UPOBATh BIMSIHUE pPa3IUYHbIX (PAKTOPOB Ha PABHOBECHE B XUMHUYECKUX
peakuusx.

Braoemw:

— TEOPETHUYECKUMH METOJaMU ONMCAHUS CBOMCTB IPOCTBIX M CIOKHBIX BELIECTB Ha
OCHOBE DJIEKTPOHHOIO CTPOEHUsI HMX aTOMOB U IIOJIOXEHHMS B NEPUOAMYECKON CUCTEME
XUMHUYECKUX JIEMEHTOB;

— DKCHEPUMEHTAIbHBIMU METOJIAaMH OMPEIENCHUS HEKOTOPhIX (HU3MKO-XUMHUECKUX
CBOJCTB HEOPraHMYECKUX COECTUHEHUM.

3. Kpatkoe conep:kaHue TUCHUTLIHHBI

CrpoeHne aTOMOB M IEPUOINYECKUI 3aKOH.

BonHoBbIe cBOWCTBa MaTepualibHBIX 00BeKTOB. YpaBHeHue ne bpoiinsa. CooTHouieHue
HeornpeneneHHocTeil ['eizenOepra. [lonsTHe o kBaHTOBOW MexaHMKe U ypaBHeHuu lllpeannrepa.

CoBpemMeHnHass (opMyIHpPOBKa MEPUOANYECKOTO 3aKoHa. Ileproauueckas cucrema u ee
CBSI3b CO CTPOEHHEM aTOMOB. 3allOJHEHUE D3JIEKTPOHHBIX CJIOEB MU 000JI0YeK aTOMOB B
nepuoanudeckor cucreme sneMeHToB J[.M. MenneneeBa. Crenenu oxucineHus. Baxkueiimue
OKHUCJIUTEIN M BOCCTAHOBUTENIN. BakHeHIINE CXeMbl IIPEBPAILCHMs] BEIIECTB B OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKLUAX.

XHUMHYECKas CBSA3b U CTPOEHUE MOJIEKYJI.

KoBaneHTHast cBA3b, OCHOBHBIE IIOJIOXKEHHUSI METOJla BAJICHTHBIX CBsizel. Paccmorpenue
CXeM NEepPEeKpbIBaHUS aTOMHBIX OpOHTajel nmpu oOpa3oBaHUM CBsized B Mojekynax. OCHOBHBIE
MOJIOKEeHUs MeTo1a MoeKyIsipHbIX opouTtaneit (MO JIKAO). Obuiue cBeaeHNs 0 KOMIUIEKCHBIX
COEIMHEHMAX, UX CTpoeHue. MeXMoNeKysspHas U BHYTPUMOJIEKYJIIpHas BOJOPOJHAs CBSI3b.
HonHas CBs3p Kak HpeAeibHbIA Ciydail KOBaJeHTHOM cBs3u. OOIiue mpencTaBieHUs O
MEXMOJIEKYJIIPHOM ~ B3aUMOJCHCTBUM: OPUEHTALMOHHOE, WHAYKLHOHHOE, JHUCIEPCHOHHOE
B3aUMOJEHCTBUS.

DHepreTuka peakuil U XMMHUYECKOE PABHOBECHE.

[Tonatne 0 XMMHUYECKOH TEpMOIMHAMUKE, TEPMOIAMHAMUYECKUE (YHKLUU COCTOSHUS
(xapaktepuctuueckue (GyHKUMM). XHUMHUYECKoe paBHOBecue. VICTMHHOe W Kaxylieecs
paBHOBecHs. KOoHCTaHTa XMMHYECKOIO PaBHOBECHS. DJIEKTPOXMMHYECKHUE IPOLECCHI, MOHITHE
00 3JIEKTPOJHBIX MOTEHIMANaX. DJIEKTPOJABMKYINAs CHIa OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¥ KPUTEPUI CaMOIIPOM3BOJIBHOIO MTPOTEKAHNUS ITPOLIECCOB.

PaBHOBecus B pacTBOpax

ITpoeccbl,  compoBoXkaarolIle  00pa3oBaHME  JKUJKUX  UCTHHHBIX  PAacTBOPOB



HEIJIEKTPOJIUTOB U BJIEKTPOJIUTOB. ACCOIMHUPOBAHHBIE M HEACCOLIMUPOBAHHBIE 3JIEKTPOJIUTHI.
Crenenr pucconmanuu. KoHcTaHTa gucconHanuy. PaBHOBecHEe B CHCTEME, COCTOSIIEH U3
HACBIIIEHHOTO pPacTBOpa MaJIOPAaCTBOPUMOIO 3JIEKTPOJUTAa U €ro KpHUcTaioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COeIMHEHMI. PaBHOBECHE qUCCOIMAMU BOIbI, HOHHOE MPOU3BEACHHUE
BOJIBI U €TI0 3aBUCUMOCTH OT Temmeparypsl. [lIkana pH. ['maponmus coseil.

CKopocCTb peakiuii U KaTaaus.

[lonatue o xumuyeckodl kuHeTuke. OQHOCTAIUMHBIE M CJOXKHBIE PEAKIMHU. 3aKOH
neictBytommx macc. Koncranra ckopoctu peakuuu. MOJNEKYASPHOCTb M MOPSAOK PEAKLHH.
3aBUCUMOCTb CKOPOCTH PEaKLUHUH OT TEMIIEPATyphl; SHTAJbIIUS AKTHUBAlUU. ['OMOTeHHBIH U
TeTEPOreHHbIN KaTaaus.

XuMus s- ¥ p- DJIEMEHTOB

Bopopoa-nepBpiii 31EMEHT NEPUOAUYECKON CUCTEMBI, €r0 JBOWCTBEHHOE ITOJIOKECHHE.
Onements! 1 - 2 u 13 - 18 rpynn nepuogu4eckoil CUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHUU
ANEKTPOHHBIX KOHQUTYypalui, BEIUYUH PAIUYCOB, DSIEKTPOOTPUIATEIBHOCTH € DHEPTHU
MOHU3AIUM aTOMOB. THUIIUYHBIE CTETIEHH OKUCICHHUS. XMMUYECKUE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEpPHOCTH B CTPOEHMHM M CBOMCTBaX OCHOBHBIX THUIOB coeauHeHui. IlpuponHbie
COEIMHEHUS, TIOJIyYEHUE U IPUMEHEHHUE.

Xumust d- u f- aeMeHTOB

OneMeHThl 3-12 Tpynn NepUOJMYECKOW CHCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHUH
AIIEKTPOHHBIX KOH(PUTYpAIMi, BETHYHUH PAINYCOB, SHEPTUU MOHHU3AINH, XapaKTePHBIX CTeTICHEN
OKUCTICHHUS, KOOPAMHAIIMOHHBIX 4YHCel aToMoB. IlpuponHble cOoeIMHEHUS, MOJY4YeHHE U
COTOCTaBJIeHHE (PU3NUECKUX U XUMHUYECKHUX CBOMCTB MPOCTHIX BemiecTB. CTpOeHUE U CBOMCTBA
OCHOBHBIX THUTIOB coeIMHEeHUN. OCOOEHHOCTH f- 2IEMEHTOB.

4. O0beM yueOHOM TUCHHMILINHBI

Bcero 1 cemectp 2 cemecTp
Bunpl yae6HOM paboThI B3a4y. | Bakajl. | B3ay. | Bakal | B3ad. | B akas.
el qacax el qacax el gacax
OO1mmast TpyA0€MKOCTb AUCIUTUINHBI 12 432 6 216 6 216
1o y4eOHOMY IIIaHy
AyIUTOpHbIC 3aHATHS: 0,72 26 0,36 13 0,36 13
Jlexunn (JI) 0,22 8 0,11 4 0,11 4
[TpakTuaeckue 3anstus (I13) 0,22 8 0,11 4 0,11 4
Jlaboparopusie pa6oTs (JIP) 0,28 10 0,14 5 0,14 5
CamocrosrensHas padora (CP): 10,78 388 5,39 194 5,39 194
CamocTosiTennbHOE U3yUeHUE 10,78 388 5.39 194 5.39 194
pa3ziesioB JUCIUILINHBI
Bun koHTpoIIs: 5K3aMeH/3K3aMeH 0,5 18 0,25 9 0,25 9
AHHOTaUMA padoyeil NPOrpaMMbl JUCHUTNIINHBI
«Oprannveckas xumus» (b.1 B.9)
1. Heap auCHMIVIMHBI — TMpHOOpeTeHHe OOyYaroIMMUCS 3HAHUM O CTPOEHHUH

OpPraHMYEeCKUX COCIMHCHUI, OCHOBHBIX XHMHUYECKHX CBOWMCTBaX pa3lIMYHBIX KJIACCOB
OpPraHUYeCKUX COCJUHCHMH M METOJaX WX TMOJyYeHHs, KaK MpPOMBIIUICHHBIX, TaK U
1a00paTOPHBIX.

2. B pe3yJbTaTe H3y4eHUs JMCHUILIMHBI 00y4YarOUMiics J0/KeH:

Obaaoams cnenyromumu oomekynbTypHbiMU (OK) u obmenpodeccrnonansabiMu (OITK)
KOMIIETECHIUSMHU:

— CIIOCOOHOCTBIO K caMOOpraHu3alnuu u camooOpaszoBanuto (OK-7);

— CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCHHIUIAH B TipodeccronansHoi aestenbHocT (OITK-1)



— CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
IUCUUIUIMH B TPO(PECCHOHANBHON JEATEIbHOCTH, HPUMEHSTh METOJbl MaTeMaTHYeCKOTO
aHaJIM3a U MOJAEIIMPOBAHUS, TEOPETUUECKOTO U dKcepuMeHTalibHoro uccinenopanus (OIMK-2);

— CIOCOOHOCTH MCIOJIb30BaTh 3HAHUSI O COBPEMEHHOM KapTUHE MUPA, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUM BELIECTBAa Ul NOHMMAHMS OKPY)KAIOLIEro Mupa U
apnenuit npuposst (OIIK-3).

3nams:

— TEOPETUUYECKUE OCHOBBI CTPOEHHUS M CBOWCTB Pa3INMYHBIX KIJIACCOB OPraHUYECKUX
COCIUHEHU;

— CIocoObl TMONYyYeHUST M XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKHX
COCIUHEHU;

— OCHOBHBIE MEXAHU3MBbI IPOTEKAHUSI OPTaHUYECKUX PEAKLIUM.

Ymemo:

— IPUMEHATh TEOPETUUYECKUE 3HAHMUS NIl CHUHTE3a OpPraHMYECKUX COEIUHEHUI
pa3IMYHBIX KJIACCOB;

— aHAJIM3UPOBATh U MIPE/ICKA3BIBATH PEAKIIMOHHBIE CBOWCTBA OPraHUYECKUX COEANHEHNI;

— COCTaBJISITh CXEMBI CUHTE3a OPIraHUUYECKUX COEANHEHUMN, 3aJaHHOTO CTPOEHUSI.

Bnaoems:

— OCHOBaMHU HOMEHKJIATYpPbI U KJIaCCU(UKAIIUU OPraHMYECKHX COCAMHEHUIA;

— OCHOBHBIMH T€OPETUYECKUMH MTPEICTABICHUSIMHI B OPraHUYECKONH XUMMUH;

— HaBBIKAMH OOOCHOBAHHUS pALMOHANBHBIX CIIOCOOOB TMOJNYYEHHS OPraHMYECKHX
BEILECTB.

3. Kpatkoe conep:kaHue TUCHUNIHHBI

Homenknarypa oOpraHM4eckMX COE€OUHEHMI. Teopuss XHMHUYECKOTO CTPOECHMS H
HachbleHHble  yrieBogopoasl (YB). Ilpupona xosanmentHoit cBsizu. Dopmynsl Jlbrouca.
@opmanbHbIl 3apsaa. OpdexTsl 3amectuTenei. IIpomexyTouHble COSAWHEHHS M YaCTHIIbI
OPraHMYECKUX peakUusAX. OHepreTuueckas JauarpamMma peakuuu. MexaHu3M peakLuu.
Crepeonsomepus, ee BUAbl 1 0003HAUCHUSL.

Anudatnueckue coenuHeHus. HacelnieHHble U HeHachllleHHble YB. Ankansl,
IUKJIOAIKaHbI, AJKEeHbI, AJKHHBI, IMOJUEHbI (IUEHBI). B KakaoM Kiacce paccMaTpUBarOTCs
CIIEAyIOIIME pa3/ieibl: HM30MEpUs, HOMEHKIATypa, (u3nyeckue H XUMHUUYECKHE CBOICTBa,
crocoObl NOTy4YeHUsl. MeXaHUu3Mbl peakiuii. DHepreTudeckas JuarpaMma peakiuil.

Apomatuueckue coenuHenus. Teopuu apomatnuHocTd. CoennHeHHs OEH30IbHOTO pAAa.

Nzomepust. Homenknarypa. CrocoObl monydeHus. XUMUYECKHE CBOWCTBA. BrmsHue
3aMecTuTeNnel B OEH30JIbHOM KOJIbLIE Ha HAINpaBJICHHME U CKOPOCTb pEakIHil 3JeKTpo(UIbLHOrO
3aMellEeHUsl.

4. O0beM yuyeOHOM THCHHMILINHBI

Bib! yucGHoi paoTs! B 3auernsix | B akangem.
€MHULIAX qacax

OO11ast TpyA0€MKOCTb AUCHUILINHBI 0 Y4eOHOMY IJIaHy 3 108
AyIHUTOpPHBIE 3aHATUA: 0,33 12

Jlexuu (JI) 0,11 4

[Ipaktuueckue 3ausarus (113) 0,22 8

Jlabopatopusie 3anstus (JIP) - -
CamocrosrensHas padora (CP) 2,56 92
By uTOroBoro KOHTpOJIA: 3a4ET C OLIEHKOU 0,11 4

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«®u3znueckas xumns» (b1.5.10)

1. Heap nucHMIIMHBI — PACKPBITHE CMBICIA OCHOBHBIX 3aKOHOB, YIIPABJISIOLIUX X0JI0M



XUMHYECKOTO TMporiecca, 0003HaueHHe oOjacTell NPUIIOKEHHs STHX 3aKOHOB M oOydeHHe
rPaMOTHOMY MPUMEHEHUIO WX TPU PEIICHUH KOHKPETHBIX TEOPETHUYECKUX M TPAKTHUECKUX
3aad.

2. B pe3yabTaTe H3y4eHUs: JUCHUIIMHBI 00YyYAKOUIUIACS T0JIKEH:

Obaaoams cnenyromumu obmenpodeccruonanbHbiMu (OIK) kommeTeHIusIMu:

— CIOCOOHOCTBIO U TOTOBHOCTh HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCHHIUTAH B ipodeccronanbHon aestensHoctr (OIIK-1);

— TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUS O COBPEMEHHOHN (u3MUeckod KapThHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMU BEIIECTBA Ui TMOHUMAaHUS
OKpYy’Karomiero Mmupa u sisienuit npupost (OI1K-2);

— TOTOBHOCTBIO WCIIOJB30BaTh 3HAHHE O CTPOCHUHU BEIIECTBA, MPHUPOJA XUMUYECKOU
CBSI3M B Pa3JIMYHBIX KJIaCCaX XUMUYECKUX COCTUHEHUH I MOHUMAaHHs CBOWCTB MaTepUAIOB U
MeXaHU3Ma XUMHUYECKHX MPOIECCOB, MPOTEKAOIMIMNX B OKpykatomem mupe (OIIK-3).

3nams:

— OCHOBHBIC 3aKOHBI (M3MUYECKON XUMHUU, B3aHMMOCBS3h (U3MUECKUX U XUMHUYECKHX
XapaKTEePHUCTUK MPOIIecca;

— MYTH ONpeAeNieHUS BAKHEUIINX XApaKTEPUCTUK XUMHUYECKOTO  PaBHOBECHUS
(KOHCTAaHTHI PaBHOBECHSI, PABHOBECHOTO BBIXOJa MPOJYKTa, CTEICHH MPEBPALICHUS HCXOTHBIX
BEIIIECTB) U BIUSHUS PA3IUYHBIX (DAKTOPOB HA CMEIICHUE XUMHUYECKOTO PABHOBECH S,

— yCIIOBHS YCTaHOBJCHHS (Da30BBIX PABHOBECHH B OJHO- MU MHOTOKOMIIOHEHTHBIX
CUCTEMaX, BO3MOKHOCTU DPAa3/ICJICHUS CIIOKHBIX CUCTEM Ha COCTaBIISIONINE KOMIIOHEHTHI;

— TEepPMOJMHAMHUYECKOE OIMMCAHHE CBOWCTB HJCANBbHBIX U HEUJCAIbHBIX PacTBOPOB,
MOAXO/IbI K HAXOKJICHUIO MapIUaTbHBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpA.

Ymemu:

— MPUMEHSATh TEOPETHUYECKUE 3HAHUS M DKCIEPHUMEHTaIbHBICE METOJbI HCCIECIOBAHUS
¢bu3nyecKoil XUMHUM IPU PELICHUHU MPOo(ecCHOHANBHBIX 3a/1a4;

— MPOBOJUTH TEPMOJAUHAMUYECKUE PACUETHI, OCYIICCTBIISITh aHATN3 U HA OCHOBE JTOTO
nenath 000CHOBAHHBIE BHIBOBI;

— TMpeAcKa3biBaTh M HAXOAWTh ONTHUMAJTbHBIC YCJIOBHS MPOBEACHHUS XUMHUYECKOTO
mpolecca ¢ eblo MOMyYeHHUs] MAaKCUMAIbHO BO3MOKHOTO BBIX0/1a MHTEPECYIOIIEro MPOIyKTa;

— TMPEACTaBIATh JaHHBIC JTaOOPATOPHOTO HCCIEeAOBaHUS B Tpaduveckoil ¢opme U Ha
OCHOBE TIOJYYCHHBIX 3aBUCHMOCTEH OIpeNesiTh COOTBETCTBYIOIIME TEPMOIUHAMHUYECKHE U
KMHETUYECKUE XapaKTEPUCTUKN XUMHUECKON CUCTEMBI 1 XUMUYECKOTO MPOIIecca;

— MPOBOJUTH AaHATU3 M KPUTUYECKH OIEHUBATH IOJTYYECHHBIE HKCIIEPUMEHTAIbHBIC
JaHHbBIE, 0000IIaTh U JeNaTh 000CHOBAHHBIC BBHIBOJIBI HA 0a3e MPOBEAEHHBIX OTIBITOB.

Braoemy:

— KOMILIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJOB (DU3MUECKOH XUMUH IS
pelIeHrs KOHKPETHBIX HCCIEI0BATENbCKUX 3a/1a4;

— HaBBIKAMH OTPENICTICHHS COCTOSHUSI PAaBHOBECHS M CAMOTIPOU3BOJILHOTO HAIIPABJICHUS
XUMUYECKOTO MpolLecca;

— npueMaMu OO0paOOTKH TMOJIYYCHHBIX OMBITHBIX JaHHBIX [UIsl BBIIBICHUS W
YCTAHOBJICHHSI B3aMMOCBSI3ed MEXAy TEPMOJIMHAMUYECKHMH CBOWCTBaMU U (U3NUYECKUMU
napaMeTpamu mporecca;

— 3HAHUSMU OCHOBHBIX 3aKOHOB (M3MYECKOW XUMHH [  COJepKaTelbHOM
WHTEPIIPETAIINH TEPMOTUHAMHUYECKUX PACUETOB.

3. KpaTkoe comep:xanue QTMCUMILTAHbBI

XuMuyeckasi TepMOIUHAMUKA. 1-bIif U 2-0¥ 3aKOHBI TEPMOJMHAMUKH, TIOocTynat [lnaHka.
B3aumocBs3b TEIIOTH, pabOThl U M3MEHEHUS BHYTPEHHEH YHEpPIHH B IMPOIEccaxX C yd4acTHEM
uaeanbHoro raza. TemmoéMkocTh TBEPIBIX. JKUIKUX U Ta3000pa3HBIX BEHIECTB. TEPMOXHUMHMSL.
Breruncnenne TermoBbIX 3PQPEKTOB XUMHUYECKHX PEaKluid, MpoIeccoB (a30BbIX IMEPEXOIOB,
pacTBOpeHUss U Jpyrux (HU3MKO-XUMUYECKHX IMporeccoB. ODHeprus [ubbca u sHeprus



['enpMrosiplia Kak KPUTEPHM HAINpPaBICHUS XUMHUYECKOTO mpouecca. Pacdyér abcomoTHOi
SHTponuH. XHMHUYECKO€ paBHOBecHue. KOHCTaHTa XMMHUYECKOIO PpABHOBECHS U METOIbl €€
pacdy€ra M DKCIEPUMEHTAJIBHOTO OIpeleicHUus. PaBHOBECHBIM BBIXOJ MNPOAYKTA, BIIMSIHUE
JABJICHUSA, TEMIEPATYpbl, IPUMECU HMHEPTHOTO ra3a Ha PAaBHOBECHBIM BBIXOJ. YPaBHEHHUs
n3oTepMbl U u3z00apel  Bant-T'opda. Cratucrtuueckas  TepmoauHamuka.  Pacuér
TEPMOAMHAMHYECKUX (GYHKIMN Ha Oa3e MpeACTaBICHUI O CyMME MO COCTOSTHHSIM.

da3oBble paBHOBECHUS B OJJHOKOMIIOHEHTHBIX cuctemax. da3oBbie mepexonasl U (pazoBast
JuarpaMMa COCTOSHMs Ul OJHOKOMIIOHEHTHBIX cUCTeM. TpoHHas Todka. YpaBHEHHUE
Knaneiipona-Knaysuyca. 3aBUCHMMOCTb J1aBJI€HMsI HACBIIIEHHOTO I1apa OT TEMIIEpaTyphl.
Omnpenenenne TepMOIUHAMUYecKux (yHKIMHA mnpouecca ¢a3zoBoro mnepexona. Kpuruueckas
TEeMIIEpaTypa.

Tepmonunamudeckas Teopust pactBopoB. Kiaccudukanuss pactBopoB. CrocoObl
BBIpQXKEGHUsI cocTaBa pacTBopa. llapruanbHble MOJISIpHBIE BEIMYMHBL. YpaBHeHus ['ub60ca-
Hrorema. WneansHble pacTBOphl. TepmoauHaMuueckue (QYHKIUM CMEIICHUs AT WAealbHbIX
pactBopoB, 3akoH Payns. IlpenenbHO-pa3OaBieHHble pacTBOpbI, 3akoH ['enpu. HewmpeanbHble
pacTBOpBI,  IIOJIOXKUTENbHBIE W OTPULATENIbHBIE  OTKJIOHEHMs OT  3akoHa  Pays.
TepMoauHaMHUYECKOE OINMCAaHME HEUACAIBHBIX pPAacTBOPOB, AaKTUBHOCTh, KO3(duiueHt
akTuBHOCTH. KosumuraruBHble CBOMCTBa pPAacTBOPOB HEJIETYYHMX BEIIECTB B  JIETY4YEM
pactBopurene. Kpuockonus, s30ymmockonus. OcMoc, OCMOTHYECKOE AaBIICHHE.

@da30oBble paBHOBECHS B MHOIOKOMIIOHEHTHBIX CHCTeMax. JluarpaMMbl «IaBJICHUE-
COCTaB», «TEMIIEPATYpPa-COCTaB», «COCTaB Iapa-COCTaB >KUJAKOCTH» JUIsl HACAIbHBIX U
HEeHJICIbHBIX pacTBOpoB. 3akoHbl [106ca-KonoBanoBa, Aseorpornus. PHU3UKO-XMMHUYECKHE
OCHOBBI pa3JieNIeHUs] KHUJIKUX cMeced, pekTuukaims. OU3HKO-XUMUYECKUH M TEePMUYECKUI
aHanu3. Pa3nuunble TUIIBI AMArpamMM IJIaBKOCTH. DBTEeKTUKA. [IpaBuio ¢a3 u mpaBuio peryara.

4. O0beM y4eOHOI AUCHUNIMHBI

. B 3agernbix | B akanem.
Bunpl yue6HOM paboThI
eIMHUIIAX qacax

OOm1as TpyA0EMKOCTh AUCITUILIMHBI 110 Y4eOHOMY IJIaHy 5 180
AyIHUTOpPHBIE 3aHATHS: 0,61 22

Jlexuum (JI) 0,33 12

[Ipaktuueckue 3ausarus (113) 0,28 10
CamocrosrenpHas padora (CP) 4,14 149
Bua utoroBoro KOHTpOJIs: SK3aMEH 0,25 9

AHHOTanuA padoyeil NPOrpaMMpl JUCHHIJIMHBI
«Konnounnas xumus» (b1.b.11)

1. Heab IMCHUNIMHBI — O3HAKOMJICHHE OOYUYaIOIIUXCS C OCHOBAMH TEPMOJIMHAMUKHI
MMOBEPXHOCTHBIX SBJICHH, CIOCOOAMU TOJTYYCHUS] W BAKHEUIIUMU CBONCTBAMU JIMCIEPCHBIX
CHCTEM.

2. B pe3yabTaTe H3y4eHUs: JUCHUILIMHBI 00yYAKOUIUIACS T0JIKEH:

Obnaoams crnienyromumu obmenpodeccruonanbHbiMu (OITK) KommeTeHIusIMu :

— CHOCOOHOCTBIO W TOTOBHOCTBIO HCHOJB30BaTh OCHOBHBIE 3aKOHBI (U3UKU B
npodeccronanshoi nestenbaocTu (OITK-1);

— TOTOBHOCTBIO HCIONB30BaTh 3HAHUS O COBPEMEHHOW (hM3MUYECKON KapTUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHWU BEIIECTBA Ui TMOHUMAaHUS
OKpyXxatolero mupa u sasiaeHuit npupoas (OI1K-2);

— CIOCOOHOCTh  HWCIOJIb30BAaTh  3HAHHUS O  COBPEMEHHOW  KapTUHE  MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMU BEIIECTBA JUIS TMOHUMAaHUS
OKpy»Karolero Mupa u asienuit npupozs! (OIIK-3).

3nams:



— OCHOBHBIE IIOHATHS M COOTHOIIEHUS TEPMOJAMNHAMUKH IIOBEPXHOCTHBIX SIBICHUU
(TepMOIMHaMUKa IOBEPXHOCTHOIO CJIOS; aAre3us, CMauMBaHUE M paCTEKaHUE KHUAKOCTEH;
THUCIIEPCHOCTh U TEPMOJMHAMUYECKUE CBOMCTBA TEJ; aJCOPOIHs ra30B U MapoB, afcopOIus U3
pacTBOpOB);

— OCHOBHBIE METO/IbI ITOJyYEHHS JUCIIEPCHBIX CUCTEM;

— OCHOBHBIE CBOWCTBA JHCIEPCHBIX CHUCTEM (JIEKTPOIIOBEPXHOCTHBIE CBOWCTBA;
KMHETUYECKUE M ONTHYECKHE CBOMCTBA; CBOWCTBA PAaCTBOPOB KOJUIOMIHBIX MOBEPXHOCTHO-
AKTUBHBIX BEIIIECTB);

— OCHOBHBIC IIOHATUS U COOTHOLICHWS TEOPUM AarperaTUBHOM YCTOMYMBOCTH U
KOAryJsiuu TU0(OOHBIX TUCIEPCHBIX CUCTEM;

— OCHOBHBIE 3aKOHOMEPHOCTU CTPYKTYpOOOpa30BaHHs M PEOJIOTHUYECKUE CBOWCTBA
JHUCIIEPCHBIX CUCTEM;

Ymemu:

— IPOBOJUTH PAcCUeThl C HCIOJb30BAHMEM OCHOBHBIX COOTHOILIEHUN TEPMOJIMHAMUKU
IIOBEPXHOCTHBIX SIBJIEHUI U pacueThl OCHOBHBIX XapaKTEPUCTUK JTUCIEPCHBIX CUCTEM;

Braoemw:

— METOJAMU M3MEPEHMsI IOBEPXHOCTHOTO HATSDKEHUs, KpacBOro YIJia, BEJIWYMHBI
ajcopOLIMM W YIENbHOM  TNOBEPXHOCTH,  BSI3KOCTH,  KPUTHYECKOM  KOHIECHTpAIMH
MUIEITI000Pa30BaHusl,  DJICKTPOKMHETUYECKOTO  MOTEHIMalla;  METOJAaMU  MPOBEICHHS
JUCIIEPCUOHHOIO aHallM3a, CHUHTE3a JUCHEPCHBIX CHCTEM M OLEHKM HX arperaTuBHOMU
YCTOMYUBOCTH.

3. Kpatkoe conep:kaHue TUCHUNIHHBI

Monyns 1. Ilpeamer u npusHaku 0OBEKTOB KOJUTOMIHOW Xumuu. Kommougnas XxuMus -
HayKa O IOBEPXHOCTHBIX ABJICHUSAX U JUCHEPCHBIX cucTeMax. OCHOBHBIE IPU3HAKH IUCIIEPCHBIX
CUCTEM - TETEPOreHHOCTb M JUCIEPCHOCTH, IIOBEPXHOCTHAS DHEPrusl; KOJIMYECTBEHHBIC
XapaKTepUCTUKU AuctiepcHocTy. Kimaccudukanus AucnepcHbIX CUCTEM.

Monayns 2. TepmMoauHaMHKa TOBEPXHOCTHBIX siBIeHMH. OOmas XapakTepuUCTHKa
NOBEpXHOCTHOM sHepruu. IloBepxHOCTHOE HaTspKeHHe. YpaBHeHue ['mbOOca-I'enbMromnbia s
BHYTpEHHEH yeTbHONH MOBEPXHOCTHON PHEPTUH (ITOJTHON MOBEPXHOCTHOM YHEPTUH).

Merton u30bITKOB ['mOOca. @yHmameHTambHOE ajcopOIMOHHOE ypaBHeHHe ['mbOOca.
YactHoe BblpakeHHE ypaBHeHUs [u60ca. [loBEpXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
MHAKTHUBHBIE BEIIECTBA.

Anresuss u xoresus. YpaBHeHue [lrompe s paGotbl aare3ur. CmaumBaHUe, 3aKOH
IOnra. VYpasuenue [lronpe-lOnra. Pactekanue XuAKOCTeH, KOA(POHUIMEHT pacTeKaHUs IO
Iapkuncy. D dexr MapaHroHu, mpaBuio AHTOHOBA.

[IpaBuno ¢a3 I'mbbOca wm nucnepcHOCTh. BiusHMEe KpPUBU3HBI TOBEPXHOCTH Ha
BHyTpeHHee JaBieHue Ten (ypaBHenue Jlammaca). Kamwnnsphbele sBieHus. YpaBHEHHE
KenpBuHa. BinsHuEe IUCHEpCHOCTH Ha PacTBOPUMOCTb, KOHCTAHTY PaBHOBECHS XUMHYECKOMU
peakuuu, Temieparypy GpazoBoro nepexoja.

Metoabl MoONydeHUs JAUCHEPCHBIX CUCTeM. YpaBHeHue PeOunpepa pams paOoThbl
mucnieprupoBanus. Jddexr PeOunnepa. 'omorenHas u rereporeHHasl KOHACHCAIMs. DHEPrus
I'n60ca ob6pazoBanus 3apozpiiia HOBOH (a3bl. Kuneruka oOpazoBaHust HOBOH (asbl.

Monayns 3. AncopOuuonnsle paBHOBecus. Ilpupona aacopOUMOHHBIX cHil. AncopOuus
ra3oB M [1apOB HAa OAHOPOJHON MoBepXHOCTU. 3akoH I'enpu. Moaens u ypaBHeHue JleHrmropa.
Teopus nonumonexkyinsipHoi ancopOuuu bpynayspa, Ommerta, Temnepa (BOT). Onpenenenue
yZeJIbHOU MOBepXHOCTU MeToaoM BOT.

AncopOnus Ta3oB M HAapoB Ha MOPUCTBIX Marepuanax. Knaccudukauus mop 1o
Jy6ununy. Teopust kanwuisipHON KoHJeHcauuu. Pacuer nnTerpansHoit u auddepeHuuanbHoi
KPHBBIX pacipeiesieHus: 00beMa 1op Mo pa3mMepam.

AncopOuusi Ha MHKpPONOPUCTHIX Marepuanax.  IlorennuaneHas Teopust IlonsHu.
Xapakrepuctuueckass KpuBas ajacopbumu. OO6oOmieHHOe ypaBHeHHe Teopuu JlyOuHHHA
00BEMHOTO 3ar0JIHEHUsI MUKpOIIOp, ypaBHeHHe [lyOuHuHa - PagymkeBuya.



AncopOrusi  MOBEpPXHOCTHO-aKTHBHBIX — BemecTB. IlpaBuno [okmo -  Tpayoe.
3aBUCUMOCTh MOBEPXHOCTHOIO HATSDKEHUS OT COCTaBa pacTBopa. YpaBHeHue lllumikoBckoro.
VYpaBHEHHUs] COCTOSHHMS TIa3000pa3HbIX MOBEPXHOCTHBIX (3ICOPOIIMOHHBIX) IUIEHOK. Bech
Jlenrmropa.

Monaynbe 4. DieKTpuUYecKue SBJICHUS Ha TOBEPXHOCTH. MexaHu3Mbl 00pa3oBaHUs
nBoitHoro annekrpudeckoro cios (J9C). YpaBuenus Jlunnmana. DeKTpoKanuuispHble KPUBBIE.
Teopun ctpoenuss 1DC. Pemenue ypaBuenus Ilyaccona-bonpumana mis auddysnoit yactu
J3C. A3C no teopuu LlltepHa, nepesapsaka NOBEPXHOCTH.

ONEKTPOKMHETUYECKUE  SBJICHUS, DJJIEKTPOKMHETUYECKHI IOTEHUMAJ. YpaBHEHUE
I'enpmromnpiia-CMOITyXOBCKOTO ISl SJIEKTPOOCMOCA U 3IEKTpodopesa.

Monyne 5. Kunernueckue cBoilcTBa AMCIEPCHBIX cUCTEM. CBS3b CKOPOCTH OCaXKACHUS
YacTUI] C UX pa3MepoM. YcioBus coOmroneHus 3akoHa Ctokca. CelMMEHTAlLMOHHBIA aHANN3
NOJIMAUCTIEPCHBIX cucTeM. KpuBble pacnpepeneHus dwactull 1o pasMmepam. Ilpupona
OpOYHOBCKOTO JBIDKEHMs. 3akoH OiHmTeiiHa - CmonyxoBckoro. CleAcTBUS U3 TEOPHH
OpoyHOBCKOro JBHXKeHUsA. CeTuMeHTaluoHHO-IU(PPy3nOHHOE paBHOBECUE, THUIICOMETPHUYESCKHIMA
3aKOH.

Monyne 6. ArperatuBHas yCTOMYMBOCTb M KOAryjsiiMsl JUCIEPCHBIX CHCTEM.
CenuMeHTAallMOHHAs M arperaTuBHas yCTOWYMBOCTH cucTeM. JInopwibHele M JIH0(pOOHBIE
cucreMbl. Kputepuit mmodumisHocTH 10 PeOunnepy-Llykuny. JlnodunabHble maucrepcHbie
cucrembl. Kraccudukanusi moBEepXHOCTHO-aKTUBHBIX BEIIECTB. TepMOJAMHAMHMKA M MEXaHH3M
murieiooopazoBanus. Crpoenue muneut [IAB. Comobunnzanusa. Kputndeckas KOHIEHTpaIHs
MUIEJUI000Pa30BaHus, METO/IbI €€ OTPE/ICTICHUS.

JInooOuele aucnepcHble cucTeMbl. DakTOpbl YCTOWYMBOCTH JHO(OOHBIX CHUCTEM.
beicTpas u MemienHas koarynsauusa. Kuneruka xoarymsanuu o CMOIyXOBCKOMY. 3aBUCUMOCTh
qycila 4acTUL] Pa3HOTro NMopsiika OT BpeMeHU. OCHOBHBIE NOJI0KeHUS Teopuu [epsruna, Jlannay,
@epes, OpepOeka (JIPO). PacknuHuBaromiee aaBieHHe U ero coctasisitoiue. OOree
YPaBHEHHUE ISl SHEPruu B3aUMOACUCTBMS IUCIEPCHBIX YacTull. lloTeHumanbHbBIE KpHUBBIE
B3aUMOJEHCTBUSA YacTull. HelTpanusanumoHHas M KOHLEHTpalMOHHas koarynasauus. [IpaBuio
[Tynsne-I"apau.

Monyns 7. CTpykTypooOpa3oBaHUE U CTPYKTYPHO-MEXaHUYECKHUE CBOMCTBA AUCIIEPCHBIX
cucteM. Tunsl CTPYKTYp, 00pa3yromuxcs B JUCIIEPCHBIX cucTeMaX. B3auMocBs3b MEXly BUJIOM
NOTEHIMAIbHON KpUBOH B3aumozelcTBus yactull (o teopun JJIDOO) u THIOM BO3HHMKAIOIIUX
CTpykTyp.  KoarynsilnmoHHO-TUKCOTpONHBIE M KOHJEHCAllMOHHO-KPUCTAJNIM3aLlHOHHbIE
CTPYKTYPBIL.

Peonornueckuii Meton HcCCleNOBaHUS OUCIHEPCHBIX cUCTeEM. (OCHOBHBIE NOHATHA U
UJCaIbHBIE 3aKOHBI Pe0JIOrMH. MoIenupoBaHUe PEOJIOTUUYECKUX CBOMCTB Te.

Knaccupukanuss AuCHEpCHBIX CHUCTEM M0 CTPYKTYPHO-MEXaHMUYECKUM CBOICTBaM.
BSI3KOCTh JKMIKHMX arperaTMBHO YCTOMYMBBIX IUCIIEPCHBIX CUCTEM. YpaBHEHUS ONHIITEHHA,
Illraynunarepa, Mapka - XayBuHka. Peosornueckue CBOWCTBA CTPYKTYPUPOBAHHBIX
KHUJAKOOOPA3HBIX U TBEPAOOOPA3HBIX CUCTEM.

4. O0beM yuyeOHOM THCHHUILINHBI

o B 3auernrix | B akamem.
Bunpl yae6HOM paboThI
eIMHUIAX qacax

OO0mas Tpy10eMKOCTh JUCHUTLIIHHBI TI0 Y4eOHOMY TJIaHy 5 180
AyZIHUTOpPHBIE 3aHATUS: 0,72 26

Jlexuuu (JI) 0,28 10

[Ipaktuueckue 3ausarus (113) - -

JlaGopaTopusie padoTsI (JIP) 0,44 16
CamocrositensHas padora (CP): 4,03 145

ITonroToBka K 1a00paTopHBIM paboTam 1,11 40

Jlpyrue BUJbI CAMOCTOSITENIbHOU PabOTHI 2,92 105
Bug uToroBoro KOHTpOJIs: SK3aMEeH 0,25 9




AHHOTanus padoyeil NPOrpaMMbl JUCHUILINHBI
«Anamntnueckas xumus» (b1.5.12)

1. Ieab IMCHMIIMHBI — TPHOOpETeHNE 00YJAIOIUMUCS 3HAHUN 10 OCHOBHBIM T'pYIIaM
METOJIOB XHMHUYECKOT0 aHalin3a, HamOojee IIMPOKO MPUMEHSEMbIX B INPOMBIIUIEHHOCTH U
HCCIIeI0OBATENLCKOM paboTe, a TakkKe KOMIETCHLUH, HEOOX0IMMBIX XMMHUKAaM-TEXHOJIOTaM BCeX
CHeUAIbHOCTEHN /IS peIIeHHUs] KOHKPETHBIX 3a/1a4 XMMUYECKOT'O aHaJIH3a.

2. B pe3yJjbTaTe H3y4eHUs IMCHUILIMHBI 00y4aOUIMiics JOKeH:

Obaaoams crienyromumMu obmenpodeccruonanbHbiMu kommneteHnusmu (OITK):

— CrHocoOHOCTBIO u TOTOBHOCTBIO UCIIOJIb30BATh OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIMIUINH B rpodeccruonansHol aesrensHoctu (OIIK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOSHUM BEIIECTBA, MPHUPOJIE XUMHYECKON
CBSI3U B Pa3IMYHBIX KJIaccaX XUMUYECKUX COCTUHEHUN JJIsi HOHUMaHHs CBOIMCTB MaTepHalioB U
MeXaHHU3Ma XUMUYECKHUX IIPOLIECCOB, IPOTEKAIOIIUX B oKkpyxkatouiem mupe (OIIK-3).

3namy:

— OCHOBHBIE TIOHATHSI, TEPMHUHBI, METO/IbI ¥ IPUEMbI KAUECTBEHHOTO M KOJIMYECTBEHHOTO
XAMUYECKOTO aHajih3a, TEOPHI0 XHMHUYECKMX M (U3UKO-XMMHUYECKHMX METOJIOB aHalIM3a,
MPUHLUIBI Pa0OTHl OCHOBHBIX IPUOOPOB B (PU3UKO-XUMHUYECKIX METOAAX.

Ymemy:

— TPUMEHSATh NPUOOpPETEHHBbIE TMPAKTHUECKHE HABBIKK B  MpodecCHOHATBHON
JEATeIbHOCTH JJISl PEIICHUs] KOHKPETHBIX 3aj1ay.

Braoemu:

— TOHMMaHHEM IeNieil M aIrOpUTMOB XHUMHUYECKOI'O aHalu3a, CIoco0aMM pelIeHUs
aHAJMTUYECKUX 3334, OICHKOW BO3MOXKHOCTEH KaXJIOTO MeToJa aHajiu3a, OCHOBAMHU
METPOJIOTHYECKOM OIIEHKH PE3yJIbTaTOB KOJIMYECTBEHHOIO XUMHUUECKOTO aHAIN3a.

3. KpaTkoe comepxxanue JMCUMILTHHBI

Beenenue. Ilonstne 00 anamutudeckoir xumun (AX) Kak O CHUCTeMe 3HAHUM,
MO3BOJISIONIEH YCTaHOBUTHh Ka4eCTBEHHBIH M KOJMYECTBEHHBIM COCTaB BemiecTBa. 3anaun AX.
AHaATUTHYECKUI CHUTHAJI KaK HOCHTENb KauyeCTBEHHOM M KOJMWYECTBEHHOM HH(popmanuu 06
oObekTe aHanmuza. [lonsTHe o mpobooTOope M mpodomoaroroBke. OCHOBHBIE TpeOOBaHMS,
OpeabsBIseMble K METOJaM XHMHUUYECKOTO aHaju3a. YCIOBHs BBINOJHEHHS OIpeIesICHU.
Amnanutnueckas Gpopma, aHaTUTUYECKHE MPU3HAKUA. AHAIUTHYECKUE KJIACCU(PUKALUN KaTHOHOB
Y aHMOHOB.

Cucremarnueckuit u JapoOHbli  aHamu3. CoBpeMEHHbIE METOAbl HJEHTH(PUKALUU
3JIEMEHTOB U coeluHeHnH. OpraHnyeckue aHaTMTUYECKHE PEareHThl B aHAJIN3€ HEOPraHMUECKUX
BellecTB. PaBHOBECHs B aHAIMTHYECKUX TOMOT€HHBIX M F€TEPOreHHBIX CHCTEMaX.

OCHOBHBIE THIBI peakuuii, TpuMeHseMbIX B AX (KHUCIIOTHO-OCHOBHOE B3aUMO/ICHCTBHE,
OKHCJICHHE-BOCCTAHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxjaeHue). OnucaHue paBHOBECHUS
AHAJMTUYECKUX PEaKkIUil C MOMOUIbI0 KOHCTAHT paBHOBECUS. YYeT MOOOYHBIX peakiuil ¢
MIOMOIIIBIO ammapaTa YCJIOBHBIX KOHCTaHT paBHOBecus. lcmonb30BaHME YCIOBHBIX KOHCTAHT
paBHOBECUS JUIsI ONTHMHU3ALMHM AHAIUTHYECKUX PEAaKUUHd M MNPAKTUYECKUX YCIOBHHM HX
BBITOJTHEHUS.

OCHOBBI METOJIOB KOJIMUECTBEHHOTO XMMHUYECKOTO aHann3a. MeTo/bl KOJIMYeCTBEHHOTIO
aHanu3a. TpeOoBaHuUs, TMpeIbsBISEMble K XUMHUECKUM pEakIHsIM, HCIOIb3yeMbIM B
XMMUYECKOM aHalln3e. OTambl KOJMYECTBEHHOro aHaiu3a. [IoHsATHE O TIpaBUMETPUUYECKOM
a”anu3e. TeopeTuuecKkue OCHOBBI TUTPUMETPHUECKOTO aHaiu3a. [lpuemsl TuTpoBanus. PacueTsl
B TUTpUMeTpuH. [ paduueckoe oToOpakeHue npouecca TATpoBaHust. CKauoK TUTPOBAHUs, TOUKA
HKBUBAJIEHTHOCTH, KOHEUHAs! TOUYKA TUTpoBaHUs. [lepBUUHBIE U BTOpUYHBIE cTaHIApThl. MeToa
KHUCJIOTHO-OCHOBHOTO TUTPOBaHHs. BbIOOp KHUCIOTHO-OCHOBHOIO HHAMKaropa. Ilpumepsl
onpeneneHuil. MeToabl OKHCIUTENbHO-BOCCTAHOBUTENBHOIO TUTPOBaHUS. OKHUCIUTENIBHO-
BOCCTAHOBUTENbHBIN noTeHMan. PakTophl, BIUAIONINE HAa €ro BeIMUnMHy. YpaBHeHue HepHcTa.



Ilepmanranatomerpus.  Momomerpus.  OnTuMu3auus — ycloBHil — ompeseneHus. MeTox
KOMIUIEKCOHOMETPHUUECKOTO0 TUTpoBaHUsA. OCOOEHHOCTH peakIiil KOMIUIEKCOOOpa3oBaHMS
(xemaroobpazoBanusi) uoHOB MerawioB ¢ OJITA. Bwibop onNTUMalbHBIX  YCIOBUI
KOMIIJIEKCOHOMETPUYECKOTO ~ TUTpOBaHWs.  TuTpoBaHME 1O  METONYy  OCaXKIEHUS.
Metponorudeckass OLIEHKAa pe3yJbTaToB aHanu3a. VIHOUMKAaTOpHbIE M WHCTPYMEHTAJIbHbIE
CrocoObl YCTAaHOBJICHUS TOYEK SKBHUBAJICHTHOCTH.

BBenenue B pU3MKO-XMMHUYECKHE (MHCTPYMEHTAIbHBIE) METOABl XUMUYECKOTO aHAIIN3a
(MMXA-®XMA). Knaccudpukanus (U3NKO-XUMHUYECKUX METOJOB aHAIW3a. AHAIMTUYECKUN
CUTHaJI Kak wuH(opMaTuBHAs (QYyHKUUS CcocTaBa BemiecTBa. MeToabl KOJMYECTBEHHBIX
m3MmepeHuii B ®OXMA, uX XapakTepUCTHKA. AHAJIUTUYECKUE M  METPOJIOIMUECKUE
XapaKTEPUCTUKU METOAMK OIIPENEICHMUS.

4. O0beM yueOHOM TUCHHMILINHBI

Bumst yaeGuoit paboTs: B 3auetnbix | B akanmem.
eIMHUIIAX qacax
OO11ast TpyA0€MKOCTb AUCIUIUIMHBI 0 Y4€OHOMY IJIaHy 4 144
AyIUTOpPHBIE 3aHATUA: 0,72 26
Jlexuun (JI) 0,33 12
JlaGopaTopusbie padotsl (JIP) 0,39 14
CamocrostenpHas padora (CP): 3,17 114
[ToaroToBka k 1abopaTopHBIM paboTam 1,11 40
CaMocTosATENbHOE N3YUEHHUE PA3IEIIOB TUCIUILINHEI 2,06 74
Bua uTOroBoro KOHTpOJIS: 3a4ET € OLIEHKOU 0,11 4

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIJIMHBI
«Hnxenepuas rpapuxa» (b1.5.13)

1. Heap AUCHMIVIMHBI — HAyYUTh OOYYAIOLIUXCS BBIOJHEHUIO M YTCHUIO YEPTEXKEH U
IIPaBWJIaM U YCIIOBHOCTSIM, IIPUMEHSIEMBIM ITpH 3ToM (cTtangaptam ECKJI).

2. B pe3yJbTaTe H3y4eHUs JMCHUILIMHBI 00y4arOIIMiics J0/KeH:

Obaaoams crnienyromumu obmenpodeccrnonanbubiMu (OITK) koMneTeHIusIMI:

— TOTOBHOCTh MCIOJIb30BaTh 3HAHUS O COBPEMEHHOM (M3MYECKOl KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUHM BEIIEeCTBA JJs TMOHUMAHUS
OKpy»XKaromero Mupa u sisienuit npupozst (OIIK-2).

3nams:

- crocoObl 0TOOpaXKEHHS MPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH;

- NpaBUJIa U YCIIOBHOCTH MPH BBHITIOJHEHUH YEPTEXKEH;

- BUJIBI U3ACTHIA U KOHCTPYKTOPCKUX JTOKYMEHTOB;

- Ha YpOBHE MPEICTABJICHHUS XapaKTEPUCTHKH (OPMBI  TOBEPXHOCTHU M3ACITHA.

Ymemu:

- BBITIOJIHATh M YUTATh YEPTE)KH TEXHHUUECKUX H3ICIUI C y4eTOM JEHCTBYIOIINUX
CTaHIapTOB;

- BBITIOJIHATH ¥ YUTATh CXEMBI TEXHOJIOIMUECKHX MPOIIECCOB;

- UCIIOJIb30BATh CPEICTBA KOMITBIOTEPHOM Irpa)uKu IS U3TOTOBJICHUS YEPTEXKEH.

Braoemw:

- crioco0amu ¥ pueMaMu U300pakeHus IPeIMETOB Ha MIOCKOCTH;

- rpaguueckoit cuctemoit «Kommacy.

3. Kpatkoe conep:kaHue TUCHUILTHHBI

Monynsb 1. 3aenus 1 KOHCTPYKTOPCKUE TOKYMEHTBHI.

1.1. Bunel usgenuii 1 KOHCTPYKTOPCKUX AOKyMeHTOB. Bunel uznenuii no I'OCT: nerans,
cOOpoYHasi €IUHMIIA, KOMIUJIEKC, KOMIUIEKT. BHIBI KOHCTPYKTOPCKHMX JTOKYMEHTOB: YepTEkK



nerand, cOOpOYHBIA YepTeX, dYepTrex obmero Buma, cneuupukanus, cxema. Ludpsr
KOHCTPYKTOPCKUX JOKYMEHTOB. KpaTkue cBeleHUs O CTPOUTENbHBIX YepTekKax.

1.2. Cxemsbl. Knaccugukamus cxem no BuaaMm u tunaMm. Obo3Hauenue cxem. [IpaBuna
BBIMIOJIHEHUS!  CTPYKTYPHBIX W NPUHIMIHMAIBHBIX  TEXHOJIOTHYECKHX cXeM. Cxembl
pacroyioKeHusl.

1.3. Apmarypa TpybompoBonoB. Kiaccudukauus apmaTypbl TpyOOIpPOBOAOB TIO
Ha3HAYEHUIO, MO0 THUITy HEPEKPHITHS MOTOKa paboueil cpedpl, Mo CIoco0y MPUCOSIAUHEHHS K
TpyOONIPOBOLY, IO COCO0Y TepMETHU3ALUHN IIMTUHIEIS.

1.4. Ocku3bpl M TeXHUUYECKHE pPUCYHKM Jeraneil. IlocnenoBaTenbHOCTh BBINOJIHEHUS
n300paKeHWi  JeTand: BBHIOOP TJIABHOTO HW300paKeHWs; OMNpelesieHHe HeoO0XOIUMOro
KOJIMYeCTBa M300pakeHUIl; MOArOTOBKA IOJIsl YepTeka K M300paKEHUIO NEeTalH; H300paKeHHne
OCHOBHBIX BHEUIHMX M BHYTPEHHHUX OodepTaHui aeranu. OOMep neTaqu HpU BBINOJHEHHH €€
ackuza ¢ Harypel. OdopmiieHHe uepTexell W 3CKH30B jeraneil. [IpaBuna BBINOJHEHUS U
oopMIIeHUS TEXHUYECKUX pUCYHKOB. OO03HAUEHUSI MaTepHasOB.

Mopyns 2. CoenuHenus aeTanei.

2.1. Pe3pOoBble u3fenuss U coenuHeHHs. Pe3pObl: oOpa3oBaHHMe, KiIacCHU(pHUKAINS,
n300paxkeHne u o6o3HaueHue Ha yepTexe. CTaHmapTHBIE pe3bOOoBble m3aenusa. OmnpenencHue
pe3pObl u3MepenueMm. CoequHeHus Aeraneid OOJATOM M INMWIBKOH. Pe3b0oBbie TpyOHBIE
coenquHeHus. L{ankoBbie coeTMHEHMS.

2.2. HNzobpaxenus coenuHeHwid netaneil. @uanneBbie coeauHeHus. lllnmuneBbie u
mroHo4yHble coeauHeHusd. CoenuHeHus MTUGTOM W IIMUIMHTOM. HepazbeMmHbIE cOeIMHEHHS
JeTaneii: cBapka, naiika, CKJieMBaHue, 00BaIbIIOBKA, pa3BaIbIIOBKA, COCAMHEHHE 3aKIICTIKOM.

2.3. T'eomeTpuyecknue XapaKTepUCTUKU (GOPMBI M TMOBEPXHOCTH u3nenuid. Pa3mepsl,
npaBUja WX HaHECEHHs Ha yepTeke. Pa3Mepsl MCIOMHHUTENbHBIE U CIIPaBOYHBIC, TaOapUTHEIE,
KOOPJAMHUPYIOIME M YacTHbIC. ba3bl M3MepHTenbHble, KOHCTPYKTOPCKUE, TEXHOJOTMYECKHE,
BcriomorarenbHbele. Hanecenue pazmepoB ot 6a3. [IpenenbHble OTKIOHEHHS Pa3MepOB TIIAIKUX
LMJIUHIPUYECKUX ITOBEPXHOCTEH, IOIYCKH, IOCAAKH. [IOIMyCKHM M MOCAaKM I ACTaled ¢
pe3sboii. IllepoxoBaTocTh MOBEpPXHOCTEH JeTaiiel, mapaMeTphl ILIEPOXOBATOCTH, IpaBHIIA
HaHECEHHs MapaMeTpoB LIEPOXOBATOCTU MOBEPXHOCTEH Ha depTexke. IIpenenbHble OTKIOHEHHUS
(OPMEI B PacTOIOKEHUSI.

Monyns 3. Ueprexku cCOOPOUHBIX €MHHULL. DJIEMEHTHI KOMIIBIOTEPHOU TpapUKH.

3.1. Yeprexxu cOopounsix eaunull. [IpaBuna BeimosHEeHHS U 0GOPMIICHUS COOPOUHOTO
yepTexa: BHIOOp INIaBHOTO M300pakeHUs, ONpe/eNiCHHe KOJIMUeCTBa U300pakeHni, HaHECEHHE
HOMEpPOB MO3UIIMHA, HAaHECEHHE pa3MepoB (TabapUTHbIC, YCTAHOBOYHBIE, MPHCOEINHHUTEIbHBIC,
sKcruTyaranonnsie). Cnenudukanus. [IpaBuna BeimoiaHeHuss U opopMiIeHUs YepTeka oOIIero
BUJIA.

3.2. JleranupoBaHue yepTexeid cOOpOUHbIX equHuUIl. [IpaBuiia qeTanupoBaHus yepTexei
cOOPOYHBIX €IUHUII. BhIMonHeHHe YepTexkel U TEXHUUECKUX PUCYHKOB JIETaJIeH.

3.3. DnemeHThl KoMmbloTepHOH rpaduku. KommbioTepHas rpaduka M pemaemble €0
3agaun. ['paduueckre 0ObEKTHI, IPUMUTHBBI, aTPUOYTHI, CHHTE3 300paxenus. [Ipencrapnenue
BUJICOMH(pOpPMALIMM M ee MaiuHHas reHepauus. COBpEeMEHHBIE CTaHIApThl KOMITBIOTEPHOM
rpaduku, rpadudeckue A3bIKM U MeTadainbl. Peanuszanus anmapaTHeIX MOIynel rpaduyeckon
cucreMbl. OCHOBHBIE IpauuecKue alrOPUTMbI Ha TUIOCKOCTH U B IIpocTpaHcTBe. [IporpamMmHusbie
rpauuecKue CUCTEMBI U UX IPUMEHEHHE.

4. O0beM yueOHOH THCIHHIJIMHBI

o B 3auernrix | B akagem.
Buner yaeOHOM 1esTEIbHOCTH

eIMHUIIAX qacax
OO11ast TpyA0€MKOCTb AUCHUILINHBI TI0 Y4eOHOMY IJIaHy 4 144
AyauTOpHBIE 3aHITHS: 0,33 12
Jlexrunu (JI) 0,11 4

ITpakTueckue 3ansrus (I13) 0,11 4




JlaGopaTopusbie padotsl (JIP) 0,11 4
CamocrosrenbHas padora (CP): 3,56 128

Kypcosas pabota 0,33 12

Jlpyrue BUIbl CAMOCTOSITEIIBHON paOOThI 3,22 116
Byt HTOroBOro KOHTPOJIS: 3a4€T C OLIEHKOM 0,11 4

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«IIpukaagnas mexanuka» (b1.5.14)

1. Heap mucuumiamHbl —  0OydeHHE TBOPUECKOMY IOAXOAY K BBIIOJHEHUIO
MH)KCHEPHBIX PAacueTOB HAa MPOYHOCTh, KECTKOCTh M YCTOHYMBOCTH SJIEMEHTOB KOHCTPYKIIHIA,
AeTaneil ¥ y3JI0B MallliH U anmnapaTos.

2. B pe3yJjbTaTe H3y4eHUs JMCHUIIMHBI 00y4aOIIMiics J0KeH:

Obaaoams cnenyromumu obmenpodeccruonanbabiMu (OITK) kommeTeHInsIMu:

— CHOCOOHOCTBIO HCIIONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCIHUILINH B
npoeccuonansHoi aestensHoctu (OIIK-1);

— CHOCOOHOCTBIO HCHOJB30BaTh 3HAHMA O COBPEMEHHOH (M3MYECKON KapTHHE MUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHUHM BEIIEeCTBA [l TMOHUMAHUSA
OKpy»XKaromero Mupa u sisienuit npupozst (OIIK-2).

3nams:

— OCHOBHBIC YpPaBHEHMS M METOJbl PEIICHHUS 3a/Jad CONPOTHBICHHUS MaTEepHajOB M
JieTajae MallluH;

— OCHOBHBIE METOJIbl PacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOMYMBOCThH 3JIEMEHTOB
KOHCTPYKLMH MAaIlluH U amllaparoB;

— OCHOBBI TEOPUM pacyera JeTajlieil M Yy3JI0B MAllMH M alnapaToB XUMHUYECKOU
TEXHOJIOTUH.

Ymemu:

— TPOBOJUTH PACUEThl IEMEHTOB KOHCTPYKLIMH HAa OCHOBE METOJOB COIPOTUBICHUS
MaTepHaJIOB;

— PAacCcUMTHIBATH U KOHCTPYUPOBATH JETAIM MALIUH [0 UCXOJAHBIM JaHHBIM;

— IpPOM3BOJUTH pacyeTbl MO OCHOBHBIM KpHUTEpHUSIM paboOTOCNOCOOHOCTH U
KOHCTPYHUPOBAHUS IE€TAJICH MAIlIUH.

Braoemw:

— HaBBIKAMU pacyeTa CONMPOTHUBICHHS MAaTEPHUAIOB aHAIUTUYECKUMHU METOIaMH;

— HaBBIKAMU BBIOOpa MaTEPUAJIOB 110 KPUTEPUSM MPOYHOCTH;

— pacyeTamMu THIIOBBIX JETAJIEH MAaIlWH, IOJb3YsACh CIPAaBOYHOM JIUTEPATYpPOU U
I'OCTamu.

3. Kpatkoe conep:kaHue TUCHUIITHHBI

Bsenenue.

Ponp mnpeamera «llpukiagHas MexaHuka» B (OPMHPOBAHUM MHXKEHEpa XHMHKa-
texHonora. «lIpukiagHas MeXaHMKa» Kak OCHOBA JUIsi MOHUMaHUs paboThl, yCTpOMCTBa H
0e30macHoOM 3KCILUTyaTalui 000pyI0BaHHUSI XUMHYECKOTO IPOU3BOJICTBA.

Monyns 1. Onpenenenue peakiuii onop. Pactskenue-cxxaTue.

1.1. Ompenenenue peaknuii omop. AOCOTIOTHO TBEPAOE TENO0. DJIEMEHTHI CTaTHUKH.
OcHOBHBIE IOHATHUS. AKCHOMBI CTaTHKH. YpaBHEHHs paBHOBecHUs. CBsI3U U UX PEAKLIUU.

1.2. Pactsokenue-cxkarue. OCHOBHbIE JIONYIIEHWS M TNPUHLUUIBI  CONMPOTHUBIICHUS
matepuanoB. Merton ceuenuil. Hanpsbkenus, nepopmaunuu u nepemerieHus. 3akoH [yka.
[TocTpoenune »Hmop BHYTPEHHUX YCWIMH, HampsbkeHHM U nepemerneHuil. Craruyecku
onpeleNMMble W CTAaTMUECKH HEONpeAenuMble 3agaud. JluarpamMMmbl —pacTsHKeHHs  JUis
IUIACTUYHBIX M XPYNKHX MaTepHalioB M HMX XapaKTepUCTUKU. Jlomyckaemble HaNpsKCHHS.



VYcnoBue npoYHOCTH MPU PACTSHKEHUU (CHKATUN).

Monyns 2. Kpyuenne. U3ruo.

2.1. Kpyuenue. 3akoH ['yka npu casure. BuyrpeHHue cunoBsie pakTOpbl IpU KPYUYEeHUH.
HarmpsikeHust B CTEPKHAX KPYIVIOTrO CEYEHUS. Y CIIOBUE IPOYHOCTH IIPU KPYUYCHUH.

2.2. U3rub. 'eomerpuueckre XapakTEpUCTHKU IUIOCKUX cedeHuid. [lonarue yncroro u
nornepeyHoro u3ru6oB. [TpaBuia mocTpoeHus SMIOP MOMEPEYHBIX CUIT U U3THOAIOIIUX MOMEHTOB.
Omnpenenenne HOPMaJbHBIX HANpsHKEHUH. YCIIOBHE MPOYHOCTH nIpu u3rube. OmnpeneneHue
KacaTeJbHbIX HanpshKeHud. Panonanbable POpPMBI cEUeHUH.

Monynsb 3. Ci10kHO€ Hanps)KEHHOE COCTOSTHUE.

3.1. CnoxHoe HanpspkeHHOE cocTossHHE. OCHOBBI TEOPUM HANPSHKEHHOI'O COCTOSIHUA U
TUIIOTE3bl MPOYHOCTU. [IOHATHME HANPSHKEHHOIO COCTOSHMA. [J1aBHBIE IIOIIAJKU U IJIABHBIC
HanpsokeHus. OO0oOmeHHbii 3akoH ['yka. Hasnauenwe rumore3 mnpouHoctu. lloHsiTHe
SKBUBAJICHTHBIX HAIIPSY)KEHUN U KPUTEPUEB IIPOYHOCTH.

3.2. ToHkocTeHHbIE cOCYIbl. TOHKOCTEHHBIE COCYIbl XHMMUYECKUX IPOU3BOJCTB.
Omnpenenenue HanpspkeHUd 1o Oe3MoMeHTHOW Teopu. OCHOBHBIE JomylleHUs. BwiBox
ypaBHeHus Jlarutaca. Pacyer TOHKOCTEHHBIX 000J04Yek 1o ypaBHeHHio Jlamimaca u  mo
CTaHAAPTU30BAHHOM METOIUKE. Y CIIOBUE IIPOYHOCTH.

3.3. Pacuer c©XaTbIX CTEpXKHEH Ha YCTOWYMBOCTb. YCTOMYMBOCTH 3JIEMEHTOB
KOHCTpYKUMH. IloHsATHE KpuUTHUYeCKOW cuibl M Kod(pdHUIMeHTa 3amaca MpodHocTH. Pacuer
KpuTHUYecKoi cuiibl 1o Ditnepy. [Ipenensr nmpumenumoctu Gopmynsl Ditnepa. [Tpakruyeckuii
crnoco0 pacueTa Ha YCTOWYUBOCTb.

Mopyns 4. Jleranu maiivH.

4.1. Coenunenue neranei mammH. Knaccudukanus neraneil MamuH U anmaparToB
XHUMUYECKUX TMPOU3BOJCTB. Pe3pOoBble coenuHeHus. Pacuer OONTOBBIX COENMHEHHWH MpH
MIONIEPEYHBIX U IPONOJIBbHBIX Harpyskax. lllmoHoyHsle coenvHeHus. Ha3zHaueHue U BUAbI
mrnoHok. Pacder mmoHok Ha cpe3 M cmAtue. Buasl cBapku. O6macts nmpumeHeHHs. Bupis
CBapHBIX IIBOB. PacyeT Ha MPOYHOCTH CTBHIKOBBIX U HAXJIECTOYHBIX IIIBOB.

4.2. Banbl ¥ ocH, UX ONOPBI U COeTUHEHHUs. Banbl, uX kiaccuukanus U Ha3HAuYEHUE.
Ocu. IlpoexTnpoBouHbIE pacueTel BajioB M oceil. llogmmnHuku ckonbxeHus. Martepuansl
Bknaapimed. Ilommmnuuku — kadenus. lIpyHOMnuanpbHOE  yCTPOMCTBO U OCHOBHBIE
reoMeTpuyuecKkue pasmepsl. JIOCTOMHCTBA, HEJOCTATKM M OOJIACTH NMPUMEHEHMS MOAIINITHUKOB
Ka4deHus u ckoibxkeHus. [IpuBoausie mydtol. Haznauenne. Knaccudukanus Myt no npuHIUITY
neiictBus U xapakrepy padoTsl. [lopsaok mogdopa Myt U OCHOBBI IPOYHOCTHOTO pacueTa.

4.3. Mexanuueckue nepeaaud. 3yOdareie nepegaud. OKpy)KHOE U PagUaIbHOE YCHIIHUS.
Penykropsl. Onpenenenue u knaccupukanus. [Ipumepsl cxeM peayKTOpOB.

4. O0beM yueOHOM THCHHMILINHBI

Byt yueGHOM paGoTsI B 3auetHBIX B akanem.
eIMHUIIAX qacax

OOm1ast TpyA0€MKOCTb AUCIUIUIMHBI IO Y4€OHOMY IJIaHy 4 144
AyIUTOpPHBIE 3aHSATHS: 0,34 12

Jlexuum (JI) 0,17 6

IIpakTueckue 3ansrus (I13) 0,17 6
CamocrosrenbHas padora (CP) 3,55 128
By uToroBoro KOHTpOJIS: 3a4€T C OLEHKOU 0,11 4

AHHOTaNuA padoyeil NPOrpaMMbpl JUCHHIIJIMHBI
«JIEKTPOTeXHHKA M NMPOMBILLIEHHAs d1eKTpoHuka» (b1.5.15)

1. Heap aucuMniauHbl — ¢GopMupoBaHHEe Yy oOOyyaromMxcs KOMIETEHLUH,
o0ecrneynBarOIUX TEOPETHYECKYI0 M TMPAKTHYECKYIO TOJATrOTOBKY BBIITYCKHHMKA, YMEIOLIEro
BBIOMPATh U KCIUTYaTUPOBATH IEKTPOTEXHUUECKUE M 3JICKTPOHHBIE YCTPOMCTBA, BIa/ICIOIETO



HaBBIKAMHM  HCIIOJIb30BaHMS ~ COBPEMEHHBIX  HMH(OPMAIIMOHHBIX  TEXHOJIOTHH  uIs
aBTOMATH3UPOBAHHOTO MOJICTIMPOBAHUS U Pacy€Ta 3JIEKTPUUYECKUX M AIEKTPOHHBIX LIeTIeH.

2. B pe3yabTaTe H3y4eHUs JMCHUIIMHBI 00Y4aKOIIMIiCS JOIAKEH:

Obnaoams  crnepyromumu  obmekynsTypHbiMu  (OK) u  oOmenpodeccuoHanbHBIMU
komrnereHusamu (OI1TK):

— CIOCOOHOCTBHIO K caMOOpranu3auuu u camoodpasosanuto (OK-7).

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOM (M3NYECKON KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMHM BEIIEeCTBA M TMOHUMAHUS
OKpYy’Karomiero Mmupa u ssienuit npuposl (OI1K-2);

— CIOCOOHOCTBIO BJIa/IeTh OCHOBHBIMHM METOJIAaMH, CIIOCOOaMU U CPEJCTBAMU IMOJTyYCHHUS,
XpaHEeHUs: U nepepadoTKu WH(POpPMAlMK, HaBBIKAMU PAa0OTHI ¢ KOMIIBIOTEPOM KakK CPEJCTBOM
ynpasienus nuadopmarmeit (OIIK-5).

3namo:

— OCHOBHBIE MTOHATHS, OTPEICTICHUS U 3aKOHBI SJIEKTPHUECKUX LIeTICH;

— METOJbl MOJCTUPOBAHMS, aHAIM3a U pacuyéra LENell MOCTOSIHHOTO U IEePEeMEHHOTrO
TOKOB, METOOJIOTHIO AIEKTPOTEXHUUECKUX U3MEPECHU;

— YCTPOHCTBO MW MPHUHLUMIIBI PAOOTBI  AIIEKTPOTEXHHUUECKOTO U  3JIEKTPOHHOTO
o0opyoBaHus, TpaHC(HOPMATOPOB, HNEKTPUUECKUX MAIIMH, ICTOYHUKOB MMUTAHHS.

Ymemu:

— MPUMEHATh TEXHOJOTHMM  MOJEIMPOBAHHMS, aHaiu3a, pacyéra W OSKCIUTyaTalluu
AIIEKTPUYECKHUX CETEH, MPOMBIIUIEHHOTO JIEKTPOOOOPYIOBAHUS U SIEKTPOHHBIX TPHOOPOB;

— BBIOMpATh DIEKTPOTEXHUYECKOE U AIIEKTPOHHOE 00OpYyJOBaHME JJIS PELICHUs 3ajaad
MPOEKTUPOBAHMS U PEATN3ALNH XMMHKO-TEXHOJIOTMYECKHUX ITPOLIECCOB U MPOU3BO/ICTB.

Braoemu:

— METO/IaMU MOJETMPOBAHUS U pacuéTa IeKTPUUECKUX U SJIEKTPOHHBIX IIeTIeH;

— HaBBIKAMHU MPAKTHYECKOH pabOTHI C 3JIEKTPUUECKOH ammapaTypod M 3JIEKTPOHHBIMU
YCTPOMCTBAMU.

3. Kpatkoe conep:kaHue TUCHUIIHHBI

Beenenue. Ilpenmer, OCHOBHBIE TMOHATUS, METOJOJOTHUS  JJEKTPOTEXHUKH U
ANIeKTpOHUKU. KpaTkue ucTOpuueckue CcBeACHHMsA. 3adadyd W MECTO Kypca B IOJATOTOBKE
OakanaBpa TEXHUKH M TEXHOJOTHH.

Monynb 1. DnekTpudecKue Lenu.

1.1.  OcHOBHBIE OIpeleNeHusi, ONHMCAaHUS [apaMeTpoB M METOAOB  pacuéra
AIIEKTPUYECKUX LIeTIeH.

OcHOBHBIE TMOHATUS M O0003HAUYEHHUS DIIEKTPUYECKUX BEIUYMH U  DIEMEHTOB
anekTpudeckux 1ened. OCHOBBI  3IEKTpoOe30macHOCTH. (OCHOBHBIE MOHSTHUS  TEOPHH
aJIeKTpuYecKkuX Lerneil. OCHOBHbIE MPUHLMUIBIL, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKH. MeTOo/Ibl
MOJIETIUPOBAHUS, aHAJIN3A U pacuéTa JTUHEHHBIX SJEKTPHUUECKUX LENeH MOCTOSIHHOTO TOKa.

1.2. DnexTpuyeckrue U3MEpEeHus U IpUOOPHI.

Metoabl M3MEpeHHs 3JIEKTPUYECKHX BEJIMYMH: MPsSMbIE U KOCBEHHbIE. AHAJIOTOBBIC
AJIEKTPOU3MEPUTEIbHBIE U LIU(POBBIE IIEKTPOHHBIE MPUOOPHI: YCTPOUCTBO, IPUHLIUI ACHCTBUS,
oOmactu mpuMeHeHMs. VI3MepeHHe  DIEKTPUYECKUX  BEIMYMH: TOKOB,  HAIPSDKEHHIH,
COITPOTHUBJICHUH, MOLITHOCTH U SHEPTUH.

1.3.  AHanu3 u pacuér JIMHEHHBIX LieNel IEPEMEHHOTO TOKA.

CnocoObl mpencTaBiieHUs] (B BUAE BPEMEHHBIX JHarpaMM, BEKTOPOB, KOMIUIEKCHBIX
qucen) M mapameTpsl (aMIUIMTyJa, 4acToTa, HavdalbHas (aza) CHHYCOMIAIBHBIX (DYHKIIHMA.
MrHoBeHHOe, cpeiHee W JCeHCTBYIOIlee 3HAYEHUS IEPEMEHHOI0 CHHYCOMJAIBHOIO TOKa
(nanpspxkenus 1 J1C). AKTHBHOE, peaKTUBHOE M IOJIHOE CONPOTHUBJICHHUS BETBU. MOIIHOCTH B
nensx nepemeHHoro toka. Koadduiuent momuoctu (cos([))) U ero TEXHUKO-3KOHOMHUYECKOE
3HavyeHue. [IpumeHenue anreOppl KOMIUIEKCHBIX YHCEN B 3JIEKTpOoTeXHUKe. KoMIIeKCHBIN MeToA
pacuéra JNMHEHHBIX Lieneil mepeMeHHoro Toka. bamaHc MOITHOCTH B IIETAX MEPEMEHHOTO TOKA.
Pe3oHaHCHBIE SBJIEHUS B 3JEKTPUUECKUX LemsaX. Pe3oHaHC HampspKeHMH M TOKOB. AHANIN3 U



pacuét TpexdasHbIX erneil mepeMeHHOTO TOKa. ABTOMAaTU3UPOBAHHOE MOJICIIMPOBAHKE U PACUET
AIIEKTPUYECKHUX M ANEKTPOHHBIX (MmakeTsl mporpamMM MultiSim, Mathcad, Excel).

Monynp 2. DNeKTpOMarHuTHbIE YCTPOUCTBA U DJIEKTPUUYECKUE MALLIMHBL.

2.1. Tpancopmaropsl.

Ha3nauenue u oOnactu mpuUMEHEHHUs TpaHCPOPMATOpPOB. YCTPOHCTBO W MPUHIIMII
neWcTBus  ogHO(azHOro TpaHchopmaropa. AHaIN3  AIEKTPOMArHUTHBIX IPOLIECCOB B
TpanchopmaTtope, cxema 3ameuieHusa. llotepu osHeprum B TpaHchopmaTope. Buemnue
XapaKTEPUCTHUKHU.

2.2. ACUHXpOHHBIE MALINHBI.

YCTpoiicTBO M NPUHIMII  JEHCTBUS  TpeX(PasHOrO  aCHMHXPOHHOI'O  JIBUTATEIIS.
Mexanuueckue 1 paboune XapaKTepUCTUKU. DHEpPreTHUecKue auarpaMmbl. [1yck acMHXpOHHBIX
JBUraTeNeil ¢ KOPOTKO3aMKHYTBIM M (pa3sHBIM pOTOpoM. PeBepcupoBaHue M peryiaupoBaHHE
4acTOThI BPAILICHHUS.

Monyinb 3. OCHOBBI 211EKTPOHUKHU.

3.1. DnemenTHast 6a3a COBPEMEHHBIX AJIEKTPOHHBIX YCTPOUCTB.

[TomynpoBoAHUKU. YClIOBHBIE 0003HAUEHUS, MPUHIMII JIEHCTBHS, XapaKTEPUCTHKH M
Ha3HAY€HUE IOJIYNPOBOJHUKOBBIX JHOJOB, TPAaH3UCTOPOB, THUPUCTOpPOB. IHTerpanpHbIe
MHUKPOCXEMBI, UX Ha3HaueHHe, KJIacCu(UKAIMI 1 MapKUPOBKA.

3.2. IcTOYHMKY BTOPUYHOTO JIEKTPOIIUTAHUS U YCUIINTENN JIEKTPUUECKUX CUTHAJIOB.

[TomynpoBOTHUKOBBIE BBINMPSMUTENH: KJIACCHU(pUKAIIHs, OCHOBHBIE apaMETPhl, CXEMBI U
OPUHIOUO PabOTHl BBHIIPAMUTENS. OiekTpuueckue ¢GuibTpbl. Kiaccudukanus v OCHOBHBIE
XapakTepucTUku ycuiurened. OOpaTHble CBS3W B omnepanuoHHbIX ycwurenix (OVY), ux
BIIMSIHHE Ha MapaMeTpbl U XapaKTepUCTUKU ycunuTens. OCHOBHBIE THITBI YCUIIUTENCH Ha Oaze
oy.

4. O0bémM yueOHOM TUCHMILINHBI

Bus: yueGuoit paboTs! B 3agernsix | B akangem.
eIMHUIIAX qacax
OO1ast TpyA0€MKOCTb AUCIUILINHBI 0 Y4eOHOMY IJIaHy 5 180
AymutopHas pabora: 0,39 14
Jlexuuu (JI) 0,11 4
[Ipaktuueckue 3ausrus (I1P) 0,11 4
JlaGopaTopusbie pabdotsl (JIP) 0,17 6
CamocrosrenpHas pabora (CP): 4,36 157
KontposnbHbie paboThl 1,11 40
Pedepar 0,56 20
CaMocTosTENbHOE U3YUEHHUE PA3/IEIOB TUCIUILINHEI 2,69 97
Buj uTOoroBoro KOHTpOJIst: 3K3aMeH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«be3onacHocTth xku3HenesteabHocTH» (B1. b.16)

1. Heap aucuuniuHbl — GopMUpOBaHHE TPOPECCHOHATBHON KYIbTYphl O€30MIaCHOCTH,
o KOTOPOW TOHMMAeTCsi TOTOBHOCTh M CIIOCOOHOCTh JIMYHOCTH HCIIONB30BaTh B
npo¢ecCHOHATBHON JIEITeIbHOCTH NPUOOPETEHHYIO0 COBOKYIHOCTh 3HAHUH, YMEHUI U HaBBIKOB
s obecriedueHust Oe3omacHOCTH B cepe NpodecCHOHANBHONW eATeNbHOCTH, XapakTepa
MBILIUIGHUS M I[IEHHOCTHBIX OPHEHTAllMif, TpU KOTOPBIX BONPOCH  0E30MACHOCTU
paccMaTpUBAIOTCS B KAUECTBE MPHOPUTETA.

2. B pe3yJjbTaTe H3y4eHUs JMCHUILIMHBI 00y4alOUIMiics J0/KeH:

Obnaoams  crnepyromumu  oOmekynsTypabiMu  (OK) u  obmenpodeccuoHanbHBIMU
kommneTeHusamu (OITK):



- CMOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI IKOHOMMYECKMX 3HAHMHA B Pa3IHYHBIX
cdepax xuzHenesTenbHocTy (OK-3);

— CHOCOOHOCTBIO K caMOoOopranu3auuu u camooopaszoBanuio (OK-7);

— CHOCOOHOCTBIO UCIIOB30BATh MPHEMbI OKa3aHUS MEPBON MOMOIIM, METO/IbI 3aLIUTHI B
yCIOBUSX upe3BbluaiiHbIX cuTyanuil (OK-9).

— BJAJETh OCHOBHBIMHU METOJIaMU 3aIlUTHI IIPOU3BOJCTBEHHOTO MEPCOHANIA M HACEIECHUS
OT BO3MOXHBIX IOCJIEACTBHIA aBapuii, KatacTpod, cruxuitHbx 6eacteuii (OITK-6).

3namy:

— OCHOBHBIE TEXHOC(EpHBIE OMACHOCTH, X CBOMCTBA M XapaKTEPUCTUKH;

— XapakTep BO3JACHCTBHUS BPEAHBIX M OMACHBIX (PAKTOPOB HA YEJIOBEKA U MPUPOJHYIO
cpely, METOJbl 3allUThl OT HHUX NPUMEHHUTEIbHO K cdepe cBoel mpodeccuoHaTbHON
JeATeIbHOCTH.

Ymemo:

— WJAEGHTU(PHUIHUPOBATH OCHOBHBIE OMIACHOCTH CpeJibl OOUTaHHS YETIOBEKa;

— OIIGHMBATh PUCK MX peaIM3alMd, BBHIOMpPATh METObl 3aLIUThl OT OMACHOCTEH
NPUMEHUTENBHO K cdepe cBoel MpoecCHOHATBHON IEATENbHOCTH M CIOCOObI OOecredyeHus
KOM(OPTHBIX YCIOBUH )KU3HEACSITEIHHOCTH.

Braoems:

— 3aKOHOJATEJIbHBIMM M TPAaBOBBIMH aKTaMH B 00JacTH O€30MacHOCTH M OXpaHbl
OKpyXarolel cpenpl, TpeOOBaHUSIMH K O€30MaCHOCTHM TEXHUYECKUX pErJIaMEeHTOB B cdepe
npodeccuoHABLHOM IS TENLHOCTH;

— cnoco0aMu U TeXHOJIOTHSIMHU 3aIIUThI B YPE3BbIUANHBIX CUTYAIIHAX;

— TOHATUIHO-TEPMHHOJIOTUYECKHM aImapaTroM B 001acTi 0€301aCHOCTH;

— HaBBIKAMU  palMOHAIM3alMM  NPO(ECCHOHANBHON  JAEATEIBHOCTH € IIEJIBIO
oOecrieyeHns OE30MAaCHOCTH U 3AIIUTHI OKPYXKAIOIIEH Cpebl.

3. KpaTtkoe conep:kaHue TUCHUIINHBI

1. Beenenue B Oe3omacHOcTh. OCHOBHBIE MOHATHS M ompeneseHus. be3omacHOCTh u
YCTOMYUBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykrypa TeXHOC(HEPHI €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOE cocTosIHIE TeXHOC(hephl U TeXHOC(epHOIT 6€30MacHOCTH.

3. Unentuduxanus 1 BO3JCHCTBUE HA YeJIOBEKAa BPEAHBIX M OMACHBIX (PAKTOPOB Cpeibl
oOuTaHuUS.

Knaccudukanuss HeraTMBHBIX (aKTOpPOB cCpeibl OOMTaHUS dYeloBeKa. XHMHUYECKUe
HeraTuBHbIE (AaKTOpbl (BpeaHble BellecTBa). MexaHMYeCKHMEe M aKyCTHUYeCKHe KoyeOaHus,
BUOpanst MU IIyM. OJEKTPOMarHUTHbIE M3JIydyeHHs WU Tojsd. MoHu3upyrommue H3IydeHue.
Onekrpuueckuii Tok. OnacHele MexaHndeckue (axropsl. Ilpoueccsl ropeHHst U MOXKapoOB3PHIBO-
OTacHbIE CBOMCTBA BEUIECTB U MaTepuanoB. CTaTHYECKOE NEKTPHUECTBO.

4. 3amuTa 4eaoBeKa U cpeibl OOUTaHUs OT BPEIHBIX U OMACHBIX (PAKTOPOB MPHPOJIHOTO,
aHTPOIIOT€HHOT'0 ¥ TEXHOTEHHOTO MPOUCXOKICHUS.

OCHOBHBIE IPUHIIMIIBI 3AIUTHL. 3allUTa OT XUMUYECKUX U OMOIOTMYECKMX HETaTUBHBIX
¢dakTopoB. 3amMTa OT JHEPreTUYEeCKUX BO3JeHCTBUN M (u3nmyeckux mnoiseil. ObecrieueHue
0€30MacHOCTH ~ CHCTeM, palOoTaloMX IMOJ JaBieHHWEM. be30macHOCTbh  HKCIUTyaTalluu
TpyOOIPOBOJIOB B XUMHUYECKOW MPOMBIIIICHHOCTH. be3onacHas skcriyaTanus KOMIIPECCOPOB.
AHaJIu3 1 OLIEHUBaHHUE TEXHOT'€HHBIX M MPUPOTHBIX PUCKOB.

5. Ob6ecrieuenue KOMGOPTHHIX YCIOBUH IS )KU3HU U JEITEIbHOCTH YenoBeka. [lonsarue
KOM(OPTHBIX WM ONTUMAIBHBIX YCIOBUH. MukpoxinMaT nomeiienuii. OcBenieHue u CBeToBast
cpezia B IOMEIICHUH.

6. Ilcuxodusnonornyeckre 1 SproHOMUYECKHE OCHOBBI OE30MIACHOCTH.

IIcuxuueckue mporecchl, CBOWCTBA U COCTOSHUS, BIMSIOIIME Ha Oe30MacHOCTb. Buabl u
YCJIOBHUS TPYIOBOU AEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30MaCHOCTH.

7. Upe3BblyaliHble CUTYallul M METOJIbI 3aIIUTHI B YCIOBUSAX UX PEeaTH3aLUH.

O6mue cenenus o YC. Iloxap u B3pbIB. ABapuM HA XMMUYECKH OMACHBIX 00bEKTax.



Pamnanmonnpie  aBapuu. [IpuOopsl  paauanMOHHON, XUMHYECKOW pPa3BEIKUd W
JO3UMETPUYECKOTO KOHTpOJs. YUpes3BblualiHble CUTyalldd BOEHHOTO BpPEMEHHU. 3allura
HACEJICHUS B 4YPE3BBIYAHHBIX CHUTyalMsIX. YCTOWYMBOCTH (DYHKIIMOHUPOBAHHUS OOBEKTOB
SKOHOMUKH B UPE3BbIUAWHBIX CUTYAIUSX.

8. YnpaBneHue 0€30MacHOCTHIO KU3HEACSITETLHOCTH.

3akoHOJATENbHBIE M HOPMATHBHBIC MPABOBBIC OCHOBBI YIPABICHHUS O€30TACHOCTHIO
KHU3HEJEATCILHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHus Oe3omacHocThio. CTpaxoBaHue
puckoB. ['ocymapcTBeHHOE yrpaBlieHHE 0€30MACHOCTHIO.

4. O0beM yueOHOM THCHHUILINHBI

Bi1 yuc6HOi paGoTs! B 3agernbix | B akazem.
eIMHUIIAX qacax
OO1m1as TpyA0EMKOCTh AUCIUILIMHBI 110 Y4eOHOMY IJIaHy 4 144
AyIHUTOpPHBIE 3aHATHS: 0,33 12
Jlexuum (JI) 0,22 8
JlaGopaTopusbie padotsl (JIP) 0,11 4
CamocrosrenpHas pabora (CP): 3,42 123
[ToaroToBka K KOHTPOJBHBIM paboTaMm 1,11 40
IToarotoBka K 1abopaTopHBIM paboTaM 0,56 20
Jlpyrue BUJbI CAMOCTOSTEIbHONU pabOThI 1,75 63
Bua utoroBoro KOHTpOJIs: HK3aMEH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIJIMHBI
«IIpoueccsl n annapaTsbl XuMH4YecKoil TexHoaorun» (b1.5.17)

1. lleap AUCHMIUIMHBI — BMECT€ C KypcaMd OOImeH XWMHUYECKOH TEXHOJOTHH,
XAUMUYECKUX TPOLIECCOB W PEAKTOPOB U Jp. CBA3aTh OOIIEHAYYHYI0 U OOIIEHHKEHEPHYIO
MOJITOTOBKY XMMHKOB-TEXHOJIOTOB, YTO HEOOXOAUMO MPH MOJArOTOBKE OaKajaBpoB MO JTaHHOMY
HaMpaBJICHUIO JJIsl HAYYHO-UCCIIEA0BATEILCKOM U MPAKTUUECKOM paboThl HAa NPEATIPUATHAX.

2. B pe3yJjbTare H3y4eHUs JMCHUIIMHBI 00y4arOUMiics J0/KeH:

Obaaoams crienyromumMu obuienpodeccruonanbHbiMu kommneteHnusmu (OITK):

— CIIOCOOHOCTHIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCHHIUTAH B TipodeccronansHoi aestensHoctr (OIIK-1);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOM (M3MYECKON KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOEGHUHM BEIIECTBA [JIi IMOHUMAHHUS —
OKpy»Xaromero Mupa u ssienuii npupozst (OI1K-2);

— TOTOBHOCTBIO HCHOJIb30BaTh 3HAHHUA O CTPOEHUM BEIIECTBA, MPHUPOJE XUMHUYECKOMH
CBSI3U B Pa3jIMYHBIX KJIaccaX XUMUYECKUX COCTUHEHMN JJIsi HOHUMaHHs CBOMCTB MaTepHalioB U
MeXaHH3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAOIUX B okpyskatomieMm mupe (OIIK-3).

3namy:

— OCHOBBI TEOPUH NEpeHOCa HUMIYJbCa, TEIUIa W MAacChl; MPUHIMIIBI (U3HUYECKOTO
MOJIETTUPOBAHUS TPOIECCOB; OCHOBHBIE YPAaBHEHUS JBM)KEHUS >KUIKOCTEH; OCHOBBI TEOPHH
TEIUIONepelaur; OCHOBBI TEOPUU MAacCOIEepeauyd B CUCTEMax CO CBOOOJHOW M HEMOJBMKHOM
rpaHuiei pasznena (as; TUMOBBIE HPOIECCHl XUMHUYECKOM TEXHOJIOTUH, COOTBETCTBYIOIIKE
amnmapaThl U METOJIbI UX pacyuera;

— METOJAbl TOCTPOEHHUS SMIHUPUYECKUX U TEOPETUUYECKUX MOJeJIed XHUMUKO-
TEXHOJIOTHYECKUX MTPOLIECCOB.

Ymemu:

— OMpeneNaTh XapakTep ABWKEHHS >KUAKOCTEH M Ta30B; OCHOBHBIE XapaKTEPHUCTUKU
IPOIIECCOB TEIJIO- U Maccolepeadn; pacCUUThIBaTh MapaMeTpbl U BHIOUpATh anmapaTypy AJs
KOHKPETHOT'O TEXHOJIOTHYECKOTO MPOLECCa;

— paccuMThIBaTh OCHOBHBIE XapaKTEPUCTHKH XUMHKO- TEXHOJOTMYECKOIo Ipoliecca,
BBIOMPATh PALIMOHATIBHYIO CXEMY.



Braoemw:

— METOJaMM TEXHOJOIMYECKHX pPacyeTOB OTHAEIbHBIX Y3J0B M JETANEH XUMHUYECKOTO
obopymoBaHus;

— HaBBIKaMU IIPOEKTHPOBAHUS TUIIOBBIX aIllllapaTOB XMMHYECKON POMBIILIIEHHOCTH;

— METOJAaMHU OIpEIeNiCHHs]  pAIlMOHAIBHBIX TEXHOJIOTMYECKUX PEXKHUMOB pPaOOTHI
000py0BaHUSI.

3. KpaTkoe conep:kaHue TUCHUIINHBI

Monyne 1. I'maponuHaMHuuecKue MNpPOLECCHl U anmnapaTbl XUMHYECKOH TEXHOJIOIMH.
OcHoBBI TeopuH siBJIeHUH niepeHoca. OOmme 3aKOHOMEPHOCTH TUAPOIMHAMUKH, TEIUIONIEpeiaun
u Macconepenauu. JKuakoctu u rasel. ['maponumnamuka. Teuenwe B TpyOax M KaHasax.
[Tono6Hoe npeobpazoBanue ypaBHenuss HaBbe-Ctokca. be3pazMepHblie nepeMeHHbIe - KPUTEPUH
rUIpOoJUHaMuUecKkoro moaobus (Dinepa, PeitHonbaca, @pyna, TOMOXPOHHOCTH), UX
¢u3nyeckuil CMBICH; NapaMeTpuueckue Kpurepuu. KpurepuaabHoe ypaBHEHHE JIBUIKECHUS
BSI3KOHU JKuAKOCTH. BpIOOp ckopocTeil noTokoB. Ilepemenienue sxuKocTeil U ra3oB ¢ MOMOIIBIO
MaIlIMH, TOBBIIIAIONINX AABJICHUE.

Monynp 2. Tennosble MpoLecchl U annaparbl XMMUYECKOW TEXHOJIOTUH.

OcCHOBHBIE TEIUIOBBIE MPOIIECCHl B XMMHYECKOM TexHosoruu. JuddepennmansHoe
ypaBHEHHE TIepeHoca HHepruu B (¢opme TemaoThl. KOHBEKTUBHBIH TEPEHOC TEIJIOTHI.
PapguanTHbIi TerutonepeHoc. Teronepenaya B HOBEPXHOCTHBIX TEIUIOOOMEHHUKAX.

Monyne 3. Ilpomeccsl u anmapaTel pa3feiaeHUs TOMOT€HHbIX cucTeM. (OCHOBHBIE
MacCcOOOMEHHBIE IPOLIECCHI).

OcHoBBI MaccooOMeHHbIX TporeccoB. uddepenunanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Maccel B OMHapHBIX cpefax. Macconepeaaya. MarepuaibHbli OalaHC HEMPEPHIBHOTO
yCTaHOBHUBIIETOCs Mpolecca. Pacyer MaccOOOMEHHBIX MPOLIECCOB U aIapaToB Ui CHCTEM C
OJIHUM pAaCIpENEIAEMBIM KOMIIOHEHTOM.

Pacuer mnomepeyHoro cedeHus (AMamMeTpa) KOJOHHBI; MpPENENBbHO JOMycTUMAas |
HSKOHOMHYECKH ONTUMAaJIbHAs CKOpPOCTH CIUIOHIHOM (a3bl. OCHOBBI pacueTa BBICOTHI
MaccOOOMEHHBIX allapaToB C HENPEPBIBHBIM M CTYNEHYAaThIM KOHTakToM (a3. Oomme
OPUHLUIBL YCTPOMCTBA W KJIACCH(UKALMS ammapaTtoB Uil MacCOOOMEHHBIX MpPOIIECCOB B
cucreMax «ra3 (map)->XKuaKkoctb». OcoOeHHOCTH KOHCTpYKLui abcopbepoB. OCHOBBI pacueTa u
anmnapatsl JUIsl IUCTUIUIALIY.

Monyne 4. OcHOBHBIE THIpOMEXaHHYECKHE mpolecchl. IIpomeccsl M anmaparsl
pa3feneHus FeTepOreHHbIX CUCTEM.

Pa3nenenne xUAKUX M ra3oBbIX I€TEPOr€HHBIX CHUCTEM B IOJI€ CHJI TsKEeCTU. TedueHue
yepe3 HEMOJBHUKHBIE 3E€pPHHUCTBIE U IICEBJOOKMKEHHbIE clOoM. DUIBTpOBaHHE CYCIEH3UH U
OYHUCTKA I'a30B OT IbUIeH Ha PUIbTpax.

4. O0beM y4eOHON JUCHUNIMHBI

Bcero 6cemecTp 7 cemecTp
Buner yuebHoii paboTh 3a4. | akaa. | 3a4. | akad. | 3a4. | akaj.
el gac. en. | uac. el Jac.
OO61mast TpyI0eMKOCTh TUCIUTUIHHEI TI0 10 360 5 130 5 130
yueOHOMY IIAHY
AynutopHas pabora: 1,12 40 0,56 20 0,56 20
Jlextuu (JI) 0,56 20 0,28 10 0,28 10
[Ipaktuueckue 3ausarus (113) 0,56 20 0,28 10 0,89 10
CamocrosrenpHas pabora (CP): 8,38 302 4,19 151 4,19 151
CaMocTosTeIbHOC N3yUEHHUE PA3/ICIOB 838 | 302 | 419 | 151 | 419 | 151
JUCIATUIAHBI
By uToroBoro KOHTpOJIS: 3K3aMeH/IK3aMeH 0,5 18 0,25 9 0,25 9




AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«Oo0mas xummnuyeckasi texnosiorus» (b1.5.18)

1. Heap QMCHUIUIMHBI — MPHOOpETEHNE OOYYAIOIIMMUCS 3HAHUN OOLIMX XMMHUYECKUX
MIPOU3BOJICTB, MPOOJIEM CUHTE3a M aHAIN3a XUMUKO-TEXHOJIOTHYECKUX CUCTEM.

2. B pe3yJjbTaTe 0CBOCHMS TUCUMILUIUHBI 00YYAIOLIUIACS 10JI7KEH:

Obaaoams cnenyromumu obmenpodeccuoHanbubiMu (OIIK) u mpodeccrnoHanbHEIMU
(ITK) xoMmeTeHIIUSMU:

—  CIIOCOOHOCTBIO U TOTOBHOCTBIO  MHCIIOJIb30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIMILIMH B rpodeccruonansHoi aesrensaoctu (OIIK-1);

— CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUECKUE PEIICHUs PH pa3padoTKe
TEXHOJIOTUYECKUX MTPOLIECCOB, BHIOMPATh TEXHUUECKUE CPEICTBA M TEXHOJIOTUH C YIETOM
AKOJIOTUYECKUX nocnencTsuil ux npumenenus (I1K-4).

3nams:

— OCHOBHBIE MPUHLUIIBI OPraHU3alUl XUMHYECKOTO MPOU3BOJICTBA, €0 UePaApPXUUECKON
CTPYKTYpHI;

— METO/Ibl OLICHKU 3P PEKTUBHOCTH MTPOU3BOJICTBA;

— o0mue 3aKOHOMEPHOCTH XHMHUYECKUX MPOIECCOB; OCHOBHBIE XHMHUYECKHE
MIPOM3BO/ICTBA;

Ymemu:

— pacCcYUTHIBaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUUECKOTO MpoLecca;

— BBIOMpATh PallMOHAIIBHYIO CXEMY IPOU3BO/ICTBA 3aJaHHOTO MPOIYKTa;

— OLICHMBATh TEXHOJOIMUYECKYIO 3P PEKTUBHOCTh MPOU3BOICTBA;

Braoemu:

— MeTo/1aMH aHan3a 3(p(HEeKTUBHOCTH pabOThl XUMHUECKUX MPOU3BOJICTB.

3. Kpartkoe conep:kaHue TUCHUNIHHBI

Mopayns 1. BBenenne. XuMuueckoe mpou3BOACTBO.

XuMHuUecKasi TeXHOJOrHs Kak Hayka. [loHsTHe 0 XuMUueckoMm IpousBojacTBe. OoOmue
¢byHKIuN (MHOTO(YHKIMOHATBHOCTh) XUMHUYECKOTO Mpou3BozcTBa. OOIas TEeXHOJOTrHYecKas
CTPYKTypa XHMHUYECKOTO Mpou3BoAcTBA. OCHOBHBIE ONEpALUU B XUMUYECKOM HPOM3BOJICTBE.
OCHOBHBIE TEXHOJOI'MYECKHE KOMIIOHEHThI. KadecTBeHHBIE M KOJIWYECTBEHHBIE IOKA3aTeNn
3pPEKTUBHOCTH XHUMHMYECKOro Mpou3BojacTBa. Kiaccudukanus cwipbs. Bropuunoe coipbe
(oTX0mBI TPOM3BOJACTBA M OTXOABI MOTpeOineHus). Boma kak celppe M BCHOMOTATENBHBIN
KOMIIOHEHT XMMHYECKOI'0 MpPOU3BOJCTBA. [IpoMbllieHHass BOJOMOArOTOBKa. OpraHuzanus
BOJ000OpPOTa HAa XUMHUYECKOM MPEANPUATHH. DHEProeMKOCTh XMMHYECKOIO MPOHU3BOJCTBA.
OCHOBHBIE BH[BI 3SHEPreTUYECKUX pecypcoB. IlepBUUHBIE M BTOpPHYHBIC HSHEPreTHUYECKUE
pecypcel.  Mepapxuueckass —opraHu3anus HpOLECCOB B XUMHUYECKOM  IPOU3BOJICTBE.
Mertoponornyeckre OCHOBbI XUMHUYECKON TEXHOJIOTHH KaK HAYKH: CUCTEMHBIM aHaIN3 CIOXKHBIX
CXEM M B3aMMOJCUCTBHI UX JIIEMEHTOB.

Monaynb 2. ®U3NKO-XMMHYECKHE OCHOBBI XMMUYECKUX MTPOLIECCOB.

DOUBNKO-XHMHUYECKHUE 3aKOHOMCEPHOCTU XUMHUYCCKUX npeBpameHHﬁ -
CTCXUOMETPUICCKHUC, TCPMOJAUHAMUYICCKHC, KHUHCTHYCCKHUC. bazucnHas CHUCTEMaA
CTCXUOMETPUICCKUX ypaBHeHHfI. IlokazaTtenu XUMHYECKOTO npeBpamcHuss — CTCICHb

MpEeBpaIlEHUs, BBIXOJA TMPOAYKTa, HUHTerpainbHas u JauddepeHranbHas CeIeKTHBHOCTH.
CrexuomeTpusi B TEXHOJIOTMUECKHX pacueTax. PaBHOBecHe B TEXHOJOTMYECKHUX pacyuerax.
TemnoBoil 3¢ dekT peakiuu B TEXHOJOTHYECKUX pacuetaX. CKOpOCTh PeakIuu U CKOPOCTh
npeBpamieHusi  peareHToB. KuHetmueckoe  ypaBHeHue peakuuu. Ilytm  moBbllieHHst
3(GGEeKTUBHOCTH XMMHUYECKUX MPEBPALIEHUN HA OCHOBE 3HAHUSA HX (U3HKO-XUMHYECKHX
CBOMCTB.

Mopyns 3. XuMUUeCKHEe TPOLIECCHI.

CtpyKTypa NpoUECcCCOB B XMMUYECKOM peakTope. MoaenupoBaHue, Kak HaydHbId METOJ
uccienoBanus npoueccoB. Cxema MaTeMaTHueCKoro MOJASIUPOBAHUS XUMHUECKUX MPOLECCOB U



peaktopoB. Mepapxuueckas CTpyKTypa MpPOLIECCOB B XUMHYECKOM PEAKTOPE U UepapXuvecKas
cucrema w™ojeneid. OmnpeneneHue XUMUYECKOTO Tporecca. Kiaccupukanus XUMHYECKUX
MPOIIECCOB MO pPa3JU4YHbIM MpU3HAKaM. BiusHue XUMHYECKUX MPU3HAKOB U YCJIOBUU
MPOTEKaHUsI TOMOTEHHOTO TpoIiecca Ha ero nokaszarenu. CrocoObl nHTeHcuukanuu. [lorstue
ONTUMATBHBIX TeMIiepaTyp. OnTUMaIbHbIC TEMIEPATYPHI ISt 0OPAaTUMBIX U HEOOPATUMBIX DK30-
U DHIOTEPMUYECKHUX IIPOLIECCOB.

CTtpyKTypa TreTeporeHHOro Ipolecca U ero cocrasiisioniue (cragum). HaGmomaemas
CKOPOCTh ~XHMHYECKOTO TpeBpamieHus. OoOnactu (peXuMbl) TPOTEKaHUs Ipoliecca,
JTUMHUTHpPYIOIIAs CTaaus. [ eTeporeHHbli XUMHUECKHi mpolecc 'Ta3(3KUAKOCTh)—TBeproe".
O6ocHOBaHUE, MOCTPOCHHUE U aHAIW3 MATEMAaTUYECKOW MOJENH ISl pEaKkiuii TopeHust (MOAeThb
"cxxumaromiasicst cdepa') U TOMOXUMHUYECKOH (MoJenb 'C HEB3aMMOACHCTBYIOMIMM sapoM").
HaGmroaemasi CKOpOCTh MpeBpallieHusi, BpeMsl MPEBPALIEHUS W MYyTH WHTEHCU(PUKAIUU IS
pasnu4HBIX ~obOjacTeil mpoTekaHWs —mpouecca. ['eTeporeHHBI  XMMHYECKHH  Iporecc
"ra3(>KUIKOCTh)—KUAKOCTh". OOOCHOBaHME, TOCTPOCHUE U aHAJIN3 MATEeMAaTHYECKON MOIEIH.
HabGmomaemasi CKOpOCTh  MpeBpaimieHuss W o0nacté  mpoTekaHuws mpormecca. [lytu
WHTEHCU(UKALIUY IS PA3IHYHBIX PEKUMOB MPOIIecca.

I'ereporeHHslii KaTanu3 Ha TBepAOM KaTanuzarope. OO0CHOBaHUE, TOCTPOCHHUE U aHAJIH3
MaTeMaTHYECKOM MOJIETIM Ha KaTAIMTHYECKON MOBEPXHOCTH U B MMOPUCTOM 3€pHE KaTalln3aTopa.
HabGmomaemasi cKOpoCTh TMpeBpaimieHuss W 00macTu mpoTekaHus Tnporecca. CreneHb
UCIIOJIb30BAHUSI BHYTPEHHEW MOBEPXHOCTH. IlyTM UWHTEHCHUPUKAMK  KATaTUTUYECKHX
npoieccoB. BrusiHue TemjonepeHoca Ha TEeTEPOreHHBIM M TIeTepOreHHO-KaTaTuTUYECKUN
IIPOLIECCHI.

Monynb 4. XUMHUYECKHE PEAKTOPBI.

[IpencraBnenne o xuMH4eckoM peaktope. O030p KOHCTPYKIMH U CTPYKTYpPHBIX
AJIEMEHTOB XUMHUYECKHX peakTopoB. OOOCHOBaHHWE U TOCTPOSCHHWE MaTeMaTHYECKHX MOenen
mpolecca B peakTopax pasnuyHoro tumna. Kiaccudukaiuys nponeccoB B XUMHUECKOM pEakTope
U WX MareMmathdeckux wojenei. Cucremaruszanuss M KiaccuuKaus MaTeMaTHYECKUX
ONMCAHUN MPOLECCOB B peakTopax. M30TepMuyeckuil NpoLEcC B XUMUYECKOM PEAKTOpE:
PEXUMBI HJI€AJTLHOTO CMEIICHHUS] MEePUOANYECKMH U MACATIbHOTO BBITECHEHHUS, PEXHUM
U7eabHOTO CMEIICHUs B TPOTOYHOM peaktope. CpaBHeHUE 3P PEeKTHBHOCTH PabOTHI PEaKTOPOB,
ONHUCBHIBAEMBIX  PA3IUYHBIMU  MOJEISIMH — HUACAIBHOTO CMELIEHUS U  BBITECHEHUS.
Hewnsorepmuuecknil mpoiiecc B XMMHUYECKOM PEAKTOpPE: OpraHU3alusl TEIUIOBBIX MOTOKOB U
PEKHMOB B XUMUYECKUX peakTopax. PacmpeneneHre TeMreparypbl U KOHIEHTpallUi (CTeHeHH
MpEeBpallIEHUsI) B PEAKTOPe B PEKUMAax HUJCATHHOTO CMEIICHHWS U paclpeesieHus,
aauabaTuyeckoM H C TermmooOMeHoM. CBs3b TeMIepaTypbl M CTEIEHH TpPEBpAIICHUS B
anunabatuueckoM rmpouecce. ComocTaBieHHEe € M30TEPMUUYECKUM pexuMoM. Yucio u
YCTOWYHMBOCTH CTAIIMOHAPHBIX PEKUMOB B aIMabaTUUECKOM PEaKTOPe MAeaIbHOTO CMEIICHHS U
aBTOTEPMHUYECKOM PEAKTOPE MJICATbHOTO BBITECHEHUS. ONTUMHU3ALMS XMMUYECKOTO Ipoliecca B
peakrope. [IpoMbllIeHHbIE XUMUYECKUE PEAKTOPHI.

Monayns 5. XuMuueckoe Mpou3BOACTBO: XMMHUKO-TexHoIornyeckas cucrema (XTC).

Crpykrypa XTC. CocraB XTC: snemeHThl, CBsi3H, nojacucreMbl. DineMeHTbl XTC, ux
knaccudukanus. MHOTO(GYHKIIMOHATBHBIC AJIEMEHThI. TeXHOIoTn4YecKre cBsi3u 31eMeHToB X TC
(motoxm). Onucanune XTC. Onucarenbueie u rpadudeckue moaenu XTC. CucteMHbIi TOIX0 K
ux BbIOOpyY npu cuHTe3e u aHanuze XTC.

Mopayns 6. Ananus XTC.

CsoiictBa XTC kak cuctemsl. [lossiaerne B XTC HOBBIX KaueCTBEHHBLIX CBOMCTB, HE
XapaKTepHBIX I OTIENbHBIX AJIEMEHTOB. MaTepuanbHbIi M TEMIOBOM OamaHchl. MeTtoauka
COCTaBIICHUSI W pacueTa MaTepuanbHbIX M TemnoBeix OamancoB XTC u ee moacucreMm.
banancoBbie ypaBHeHHsI B cxemax ¢ peuukioM. Dopmbl mpeacTaBlieHds OalaHCOB (TaONHUIIbI,
auarpaMmbel W qp.). MarepuanpHblii  0ajmaHc AN MEXaHHMYECKHX, MacCOOOMEHHBIX U
PEaKIIMOHHBIX AJIEMEHTOB U mojacucTeM. O000IIeHHbIE CTEXHOMETPUUECKHE COOTHOILIICHUS U MX
Pa3HOBUAHOCTU MJI TMOACHCTEM. DHTAJbIHUUHBINA, dHEPreTHUecKUi (MO TONTHOW SHEPrUH) H



skcepreTuueckuii  Oamancel u  KIIJ[. DOkcepreTwdeckwii aHaiM3 Kak METOJ OIEHKHU
3G PEKTUBHOCTH HCTIONB30BaHMs MOTEHIIMANIA CHIPbI U YHEPTUU. TEeXHOAIKOHOMHYECKHI aHaIN3
XTC. Ompenenenne ocHOBHBIX mokazarenedd 3¢pdexktuBHocTH XTC. UyBCTBHTEIBHOCTH K
OTKJIOHEHUSAM YCJIOBMM JKCIUIyaTalluM M HapylmeHUsM pexuMma, HaaexHoctb XTC,
6e301acHOCTb MPON3BOACTBA. [IpoOIeMBbl ITycKa U OCTaHOBKH arperaros.

Mognynb 7. Cunte3 XTC.

[Tonatue u 3amaum cunte3a (mocrpoenusi) XTC. OcHoBHble dTanbl pazpadorku XTC.
Ponp maremarmueckux M 3BpUCTHUECKHX MeTOoAO0B. OcHOBHble KoHuenuuu cuHTeza XTC.
CuHTe3 ogHOpOHBIX HojacucTeM. OCHOBBI IOCTPOEHUS ONTHUMAJIBHOM CTPYKTYpPBHI HMOACHCTEM
TEII00OMEHHUKOB, pa3eieHUs CI0KHOM CMECH, peaKTOPOB.

Monynb 8. IIpoMbllIIEHHBIE XMMUUYECKHE TPOU3BO/ICTBA.

IToctpoenne XTC KOHKpETHBIX MPOU3BOJCTB U OpraHU3allks MPOLECCOB B XUMUYECKUX
peakropax. [lepcrieKTUBHBIE HAIIPABIEHUS B CO3/1aHUHM 0€30TXOJHOTO MPOMU3BO/ICTBA.

4. O0beM yueOHOM TUCHHMILINHBI

. B 3agernbIx B akanem.
Bunpl yue6HON paboOThI
eIMHUIIAX qyacax

OOm1as TpyA0EMKOCTh AUCITUILIMHBI 110 Y4eOHOMY IJIaHy 6,0 216
AyIHUTOpPHBIE 3aHATHS: 0,55 20

Jlexuum (JI) 0,22 8

[Ipaktuueckue 3ausarus (113) 0,22 8

JlaGopaTopusbie padotsl (JIP) 0,11 4
CamocrosrenpHas padora (CP) 5,20 187
Buj uroroBoro KoHTpOIs: HK3aMEH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«Cucrembl ynpasJieHUs XMMHKO-TeXHOJIOrH4eckumMu nponeccamn» (b1.6.19)

1. Heap nUCHUIUIMHBI — AaTh 0A30BBIE 3HAHUS [0 TEOPHU CHCTEM YIPABICHHS
XUMHKO-TexHonornyeckumu mpoueccamu (CY XTII), npuBuTh HaBBIKM M yMEHHE aHAIU3a
CBOMCTB XHUMHUKO-TeXHOJIoTH4Yeckux rmnpoueccoB (XTII) kak o0OBEKTOB ympaBieHUS U
IIPAKTUYECKOI0 IPUMEHEHNS TEXHUUECKUX CPEJICTB YIIPaBJICHHUS.

2. B pesyabTaTe 0cBOCHHSI TUCHUIUINHBI 00Y4YAIOIIUICA J0JIKEH:

Obaaoams crienyromumMu obuienpodeccruonanbHbiMu kommneteHnusmu (OI1K):

- BJIAJICHUEM OCHOBHBIMH METOJAaMH, CHOCOOaMH U CpEICTBAMH IOJY4EHUS,
XpaHeHus, NepepaboTKu MH(POpPMAalKU, HABBIKAMH PAaOOTHl C KOMIIBIOTEPOM KakK CPEJCTBOM
yrpasienus uadopmarnueii (OI1K-5);

- CIOCOOHOCTBIO M T'OTOBHOCTBIO OCYILIECTBIIITh TEXHOJOTHUYECKHH mpolecc B
COOTBETCTBUM C PErJaMEHTOM M HCIOJB30BaTh TEXHUYECKHE CPEACTBA I H3MEPEHMS
OCHOBHBIX IapaMETPOB TEXHOJIOIMYECKOI0 IIpoLecca, CBOMCTB chipbs U npoaykuuu (11K-1);

- CIOCOOHOCTBIO BBIABIATH W YCTPAHATh OTKIOHEHHS OT PEXHUMOB pabOTHI
TEXHOJIOTUYECKOT0 000PyI0BaHMs U ITapaMeTpoB TexHoJoruueckoro mnpouecca (I1IK-11).

3uamo:

— OCHOBHBIE IIOHATHSI TEOPUM YIPABJIECHUS; CTaTUYECKHME M JUHAMHUYECKHE
XapaKTePUCTUKU OOBEKTOB YIPABICHHUS;

— ocHoBHble BHUIbI CAY u 3akoHbl perynupoBaHus; TunoBble CAY B XUMHYECKOU
IIPOMBIIIJIEHHOCTH;

— METOAbl M CpEeACTBAa M3MEPEHMsS] OCHOBHBIX TEXHOJIOTMUECKHUX IapaMeTpOB;
ycronunBocts CAY;

— OCHOBHbIE MOHATHS O HenuHEeWHbIX CAY, penelHbIX cuUCTEMaX, JOTHUECKUX
aJITOPUTMAX YIPaBJICHUS, AJANITUBHBIX U ONTUMAJIBHBIX CUCTEMAaX YIpPaBJICHUS.

Ymemy:

— OIpeNeNsATh OCHOBHBIE CTaTWYECKHE M JIMHAMHYECKHE XapaKTePUCTUKU OOBEKTOB



YIpaBJIEHUS;

— BBIOMpaTh PAlMOHATIBHYIO CHCTEMY DETYIMPOBAHMS TEXHOJOTHUYECKOTO MpoIiecca;
OlleHUBaTh ycToMunBOCTh CAY;

— BBIOMpATh KOHKPETHBIE THIIBI TPHOOPOB it AMarHocTuku X TTI.

Braoemw:

— METOJaMHM TEOPUHU aBTOMAaTUYECKOI'O PETYJIUPOBAHUS, OpPraHU3alMi U pacy€Ta CUCTEM
ONTUMAJILHOTO YIPABJIEHUS NPOLECCAMH XUMHUECKON TEXHOJIOTHUHU 3aLIUTHI OT KOPPO3UHU.

3. Kpartkoe conep:kanue quCHUIIHHBI

Monynb 1. OCHOBHBIE TOHATHS YIIPABIECHUS XUMUKO-TEXHOJIOTMUECKUMHU IIPOLIECCaMHU.

3HaueHUe aBTOMAaTHUYECKOI0 YIPABIEHUS JUIsl Pa3BUTUSA XUMUYECKOW IIPOMBILIUIEHHOCTH.
OCOOCHHOCTH  YNpaBJICHUS XUMHYECKUM MPEANPUATHEM M XUMHUKO-TEXHOJIOTUYECKUM
nporeccoM. TexHHKO-2KOHOMHYEeCKHH 3((deKkT BHEOpeHUs aBTOMATHU3UPOBAHHBIX CUCTEM
ymnpasienus. Poib cucreM ympaBieHuss B oOecriedeHHMH O€30MacHOCTH  XHUMHYECKOTro
IIPOM3BOJICTBA U OXpaHbl OKpYyKarolel cpeabl. OCHOBHbBIE TEPMUHBI U onpenenenus. Mepapxus
yrpasieHus. OCHOBHbIE MNPUHLUMIBI yhpasieHus. Kiaccudukamus cucreM ymnpaieHUs
®ynkunoHanbHasa ctpykrypa CAY. Ilokazarenu kauecTBa ylpaBJIeHHUS.

Monyinb 2. OCHOBBI TEOpUH aBTOMATUUYECKOTO YIIPABJICHUS.

Maremaruueckue moaenu CAY. Jlunamuueckue xapakrepuctuku CAY. Mcnonb3zoBanue
ONEepalMOHHOr0 ucunciaeHus Ui aHanusa CAY. Tunosbsle n1uHaMu4ecKkue 3BeHbs. BpemeHHbIe
U YaCTOTHBIE XapaKTEPUCTHKU. OKBUBAJICHTHBIC IPEOOpPa30BaHUA CTPYKTYPHBIX CXEM.
YcroitunBocTh muHelHBIX CAY ¢ oOpatHOil cBs3bio. Kiaccudukanus u OCHOBHbBIE CBOICTBa
00BEKTOB yIpaBiieHHs. MeToAbl OIpeneNeHus CBOWCTB OOBEKTOB YympaBieHus. OCHOBHBIE
3aKOHBI peryanpoBaHus. PerynsTopsl Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX ceTeld. L{ndpoBbie
U pobacTHbIE CHUCTEMBI yIpaBieHHs. BblOOp 3akoHa peryiupoBaHusi W OHIpeseTeHHe
ONTUMAJIBHBIX IAPAMETPOB HACTPOUKHU IIPOMBILUIEHHBIX PETYJISATOPOB.

Monyne 3. M3MmepeHue TEXHOJOTMYECKUX MapaMeTPOB XMMHKO-TEXHOJIOTHYECKOTO
mporecca.

l'ocynapcTBeHHass cUCTeMa MPOMBIIUIEHHBIX NPHOOPOB M CPEACTB aBTOMAaTH3AllUU.
OCHOBHBIE TEpMHUHBI M OIpeleNeHHs MeTpojoruu. Meroasl u3Mmepenuil. Cpencrtsa
U3MEPUTENBHON TEXHMKH, HX CTaTUYECKHE W JAMHAMHuyeckue cBoictea. I[lorpemnoctu
n3MepeHuil. CriocoObl mepenaun MHPOpPMALUU Ha paccTosiHue. OpraHu3anus AUCTAHIIMOHHOM
nuarHocTukyn XTII. M3mepeHune OCHOBHBIX TEXHOJOTMYECKMX IApaMeTpPOB: JaBJICHHUS,
TEMIIEPATYPBI, PACX0Aa U KOJMYECTBA, YPOBHS KHUAKOCTU M CBIIYYHX MaTE€pHaJIOB, COCTaBa U
(U3UKO-XUMHUYECKUX CBOWCTB BEILIECTB.

Monyne 4. OCHOBBI NPOEKTUPOBAHUS ABTOMAaTUYECKUX CHCTEM YIPABJICHUS XUMHUKO-
TEXHOJIOTMYECKMMH MTPOLIECCAMHU.

Oco6ennoctu ynpaBiaenus XTII. PerymupoBanune OCHOBHBIX TEXHOJIOTHYECKUX
IIapaMeTpoB: pacxoja, AaBlIEHUs, TemrepaTypbl, ypoBHs, pH. Texuuueckue cpencrtsa CAYVY.
OcCHOBHBIE Pa3HOBUAHOCTH YIPABISIIOIIMX YCTPOMCTB. THIBI, XapakTEPUCTUKHM M PACUET
MCIIOJHUTEIBHBIX MEXaHU3MOB U PEryIHpyronmx opraHoB. OdopmiieHHe NMPOEKTHOIO 3aJaHUs
Ha AaBTOMATH3ALMIO TEXHOJOIMYECKOro Ipouecca. BpiOop ToO4Yek H3MepeHHs, KOHTPOJI,
yIpaBIs€MbIX IApaMETPOB U  YHOpaBIAOIMX Bo3aciicTBuil. CraHgapTel UM YCJIOBHBIE
oOo3HaueHus i TexHoJoruueckux cxeMm. OcHoBHble cBeneHus 06 ACY TII B xumuueckoit
npoMmbieHHocTu. [Ipumepsr ACY TII B XuMuyeckoi NpOMBIIUIEHHOCTH. OCHOBHBIE BBIBObI
o kypcy. CoBpemennsie TenaeHuu B pazputuu CY XTIL

4. O0béM yueOHO TUCHUNIMHBI
Bun yue6HO# paboThl i;ﬁ:ﬁ?;x B 2§2§§M'
OO1m1as TpyA0EMKOCTh AUCIUILINHBI 10 Y4eOHOMY IJIaHy 5 180
AynutopHas pabora: 0,78 28
Jlextuu (JI) 0,28 10




[MpakTrueckue 3ansarus (I13) 0,22 8

JlaGopaTopusbie padotsl (JIP) 0,28 10
CamocrosrenbHas padora (CP): 3,97 143

CaMOCTOATENEHOE H3YYEHHE PA3IEIOB JUCIUILIMHBI 3,97 143
By uroroBoro KOHTpOJIS: SK3aMeEH 0,25 9

4.4.2. IncuMiiuHbl BApUATUBHOM YacTH (00s3aTe/IbHbIE JUCHUIIMHBI)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OCHOBBI 5)KOHOMHKH H ynpaBjeHnus npoussoacrsom» (b1.B.O/I.1)

1. Heab AMCHMUIVIMHBI — TIOJyYCHHE CHUCTEMbl 3HaHMUH 00 HKOHOMHUYECKUX
3aKOHOMEPHOCTSX  (PYHKUMOHMPOBAHUS  MPOMBIIUIEHHOTO  IPOU3BOJCTBA B  CHUCTEME
HAIlMOHAJIBHOW SKOHOMHUKHM; OOy4eHHE HKOHOMHYECKOMY MBIIIJICHUIO W HCHOJIb30BAHUIO
[IOJIY4YCHHBIX 3HAHUM B IIPAKTUYECKOU JNEATEIBHOCTH.

2. B pesyabraTe n3y4eHusi AUCHUIIMHBI 00y4AKOLIUICS JOJIKEH:

Obnaoams cnenytommmu  o0mekynbTypHbiMu  (OK) u mpodeccuonansupivu  (I1K)
KOMIIETEHIIUSMMU:

— CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOB HSKOHOMHKM B Da3IMuYHBIX cdepax
xusHenestensHoctu (OK-3);

—  CIIOCOOHOCTBIO  AHAJTM3HUPOBATH  TEXHUYECKYI  JIOKYMEHTAallMI0, MHOA0HpaTh
00opyZ0BaHuE, TOTOBUTD 3asBKH Ha MpHOOpeTeHne u peMoHT obopynoanus (I1K-9).

3nams:

— OCHOBBI 5KOHOMMKH B PA3JIMYHBIX chepax KU3HEACSITEeIbHOCTH;

— HOPMAaTHBHBIE MIPABOBBIE AKThI, PErTIAMEHTUPYIOIIHE JEATEIBHOCTD NPEAIPUATHUS;

— MeTOJbl pa3pabOTKH OTEPATUBHBIX M TPOU3BOJICTBEHHBIX IJIAHOB;

— METOJbl ¥ CIOCOOBI OTIIATHI TPYAA.

Ymemy:

— COCTaBJIATH 3a5BKU Ha 000PYI0BaHNUE;

— COCTAaBJIATH OTUETHI 10 BBIIIOJHEHUIO TEXHUUECKUX 3a/IaHUM;

— COCTAaBJIATh TEXHUYECKYIO TOKYMEHTALIHIO;

— OpraHu3oBaTh pabOTy KOJJICKTHBA B YCIOBUSX ACHCTBYIOIIETO MPOU3BOICTBA;

— TOTOBUTH WCXOJHbIE JaHHBIC NJs1 BbIOOpa M OOOCHOBAaHUS HAYYHO-TEXHUYECKUX H
OpPraHM3aLMOHHBIX PELIEHUI HA OCHOBE SKOHOMHUYECKOTO aHaIN3a;

— pa3pabaThiBaTh OINEPATUBHBIC IUIAHBI PAa0OT TEPBUYHBIX MPOU3BOJCTBEHHBIX
MOAPA3IACIICHUN.

Braoemu:

— METOJAMHU M HMHCTPYMEHTaMHU IIPOBEIEHUS DSKOHOMHYECKOIO aHajau3a 3arpaT u
PE3yJIBTAaTOB AEATEIbHOCTH IPON3BOACTBEHHBIX TOAPA3ICICHUN;

— HHCTPYMEHTaMH IIJJaHUPOBAaHUS M BBINOJIHEHHUS MEPONPHUATHM IO IPOU3BOICTBY
IIPOYKLIUH;

— OCHOBaMHM SKOHOMHYECKUX 3HAHUH B Pa3IMYHBIX cepax KU3HEASITETLHOCTH.

3. Kpatkoe conep:kaHue TUCHUILIHHBI

Monyns 1. Beegenne. OCHOBBI pbIHOUYHONW SKOHOMHUKH.

1.1 DxoHOMHUECKHE MOTPEOHOCTH, Ojara M pecypchl. DKOHOMUYECKUE CHCTEMBl U HX
CymHoCTb. OOIIecCTBEHHOE MPOU3BOACTBO U 3KOHOMUYECKHE OTHOLIeHHUA. [Ipon3BoCcCTBEHHBIE
BO3MO>KHOCTH OOIIIECTBA U SKOHOMUYECKUH BbIOOp. KprBas mpon3BOACTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBarOUIed MNpPEaeNbHOW MOJIE3HOCTUM. THMBI M MOAETH SKOHOMHUYECKUX CHCTEM.
DJeMeHT KOHOMUYECKOH cucTeMbl. TpanuiuonHas 3koHoMudeckas cucremMa. CoOCTBEHHOCTD:
(GOpMEI ¥ IyTH UX MpeoOpa3zoBaHUs.



1.2 PpIHOUHBIN MeXaHM3M crpoca U mnpeioxeHus. CoBepleHHass U HECOBEPIICHHAs
KOHKypeHIUU. ToBapHBIA (pBIHOYHBINA) THUI OOIIECTBEHHOrO Npou3BoACTBa. CyIIHOCTh H
YCIIOBUSI BO3HUKHOBEHMSI pbIHKA. BU/ibl pbIHKOB U UX CTpyKTypa. @yHKkuuu peiHka. ToBap u ero
cBoiicTBa. Cripoc U npeuiokKeHue Ha phIHKE. [IoHATHE «3IaCTUUHOCTBY. DIaCTUYHOCTh CIpoca
U TpEeNoKeHus, TouedHas U nayrosas. CoBeplieHHas W HECOBEPIIEHHAs KOHKYPEHLHH.
Monomnonusa. Makcumu3zanus npruObLTH MOHONOTHCTOM. ONUTONONHS.

1.3 IloHsATHE HALIMOHAJIBLHOW SKOHOMMKH, OCHOBHBIE MAKPOSIKOHOMMUYECKUE TIOKA3ATENH.
[ToHATHS COBOKYIMHOTO CIPOCa M COBOKYIIHOTO NPEIOXKEHHs, (DAKTOphI, BIMSIONIME HAa HUX
u3MmeHenus. [lotpebnenus u cOepexeHus. DKOHOMHYECKH KpyroobopoT. IIpowusBojcTso,
oOmeH u pacnpeznenenue. [lorpednenue, coepexeHre, THBECTULIUN TOBAPOB U YCIIYT.

1.4 ®unancoBass cucremMa M (uUHAHCOBas MOMUTHKA oOmiecTBa. [ ocynapcTBeHHbIH
O0/UKET M rocyapcTBEeHHBIN aoir. Hanoru u HajoroBas cucrema.

Monyinb 2. DKOHOMUYECKUE OCHOBBI YIIPABJICHUS IPOU3BOICTBOM.

2.1 Ilpenmpuarue Kak CyObEKT PHIHOYHOIO XO3AHCTBA. DKOHOMMYECKHE 3aKOHBI U
0COOEHHOCTM MX NpOSBICHUS Ha npeanpustuu. Ponp cnenmanucra XUMHYECKOH
IpOMBILUIEHHOCTH. [Ipennpustue B cucreMe pbHIHOYHOM OSKOHOMHUKH. Ilpeampusarne — Kak
CyOBeKT W  OOBEKT MPEeANPUHUMATENBCKON  JeSITeNbHOCTH. 3aKOHOJaTeNnbHass  0Oasza
IIPEINPUHUMATENbCKON eATenbHOCTH. HOpMaTHUBHO-IIpaBOBBIE aKThl, PETJIAMEHTHPYIOIINE
NeATeNbHOCTh MNpeanpusaTus. OpraHu3allMOHHO-TIPABOBbIE (POPMBI  MpPEANPUHUMATEIIBCKOM
JeATeIbHOCTH U KpUTEepUH uX BbIOOpa. @opMbl cOOCTBEHHOCTH. BHENIHSS M BHYTPEHHSS cpesia
IIPEAIIPUATHSL.

2.2 MarepuanbHO-TexHUYeckas ©0a3a mnpousBojcTBa. CwIpbeBas M TOIUIMBHO-
JHepreTuyeckass 0aza XUMHUYECKUX MpOU3BOACTB. IIpou3BojacTBeHHas mporpamMma H
IIPOU3BOJICTBEHHAS] MOIIIHOCTD MpeanpusaTus. KauecTBo U KOHKYpEHTOCHOCOOHOCTh MPOAYKIUH.
OkoHOMHUYecKoe OOOCHOBaHME BbIOOpa Chipbsi U TomuBa. PecypcocOepexeHue.
ANbTEpHATUBHBIE UCTOUYHHUK CHIPbs U SHEPruK. Opranusanus CKJIaICKOro Xo3sA1iCcTBa.

2.3 MarepuanbHO-TEXHUUECKUE pecypchl npeanpusaTis. OCHOBHBIE MPOU3BOACTBEHHBIC
(GOHIBl XMMUYECKMX MpPEeaNpHUsITUi: TOHATHE, Kiaccupukamus u cTpykrypa. [lonstue u
CTPYKTypa OCHOBHBIX cpeAcTB. OILlEHKa OCHOBHBIX CpEICTB. MeTOoapl OLIEHKHM OCHOBHBIX
¢onmo. Ilokasarenn HCHOJIB30BAHUS OCHOBHBIX MPOM3BOJICTBEHHbIX (oHIO0B. M3HOC U
amMopTH3anus OCHOBHBIX (oHmoB. OueHka 3((EeKTUBHOCTH HCIOIB30BaHUS OCHOBHBIX
MPOM3BOACTBEHHBIX (POHIOB. Bocmpon3BoacTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpelcTBa
OPEINPUATHS: TTOHATUE, COCTaB U CTPYKTypa. Mcrounnku dopmupoBaHus 0OOPOTHBIX CPECTB.
OOopaunBaeMocTh  OOOPOTHBIX CPEACTB. MarepuaibHble 3amachl Ha  OPEANPHUITHH.
Onpenenenue noTpeOGHOCTH B 00OPOTHBIX CPEJICTBAX.

2.4 Tpynossle pecypcel npennpusarus. IlepcoHan npennpusTvss U €ro CIpPyKTypa.
OCHOBBI OpraHu3aly TpyJda Ha OpeanpusTHi. D(GEeKTUBHOCTh UCIOIB30BaHUS MEpCOHANA U
pabouero BpemeHu. IIpou3BOAUTENBHOCTh Tpyda M oruiata Tpyaa. Opranuzanus 3apaOOTHOM
I1aTel Ha npeanpusatTii. CocTaB M CTPYKTYpa MPOMBILUIEHHO-IIPOM3BOACTBEHHOIO IIEPCOHAA.
ITpou3BOUTENBHOCTD TPYyZa: NOHATHUE, IT0OKA3ATEIN U METOAbl U3MepeHus. uauBunyanpHas u
oOIIecTBEHHAass  NMPOU3BOJUTEIBHOCTh  TpyJda. PesepBbl U (AKTOpbl  MOBBIIICHUS
IIPOU3BOJUTENBHOCTH TpyAa. POpMBI, CUCTEMBI U pa3MeEp OILIATHI TPYAA HA NPEAIPUATHH.

Monyib 3. TeXHUKO-9KOHOMMUYECKUN aHAJIN3 HHKEHEPHBIX PELLIECHUM.

3.1 Joxonpl U pacxonbl Ha IPOU3BOJACTBO, U PEANU3ALUI0 NPOSYKLHU MPEANPUATHUS.
W3nepxku TOpPOU3BOACTBA MPOAYKIUU (CeOECTOMMOCTH), MPHOBLIb, PEHTA0ENIBHOCTH U
neHooOpasoBanue. IloHAaTHe 3arpaThl Ha MPOU3BOACTBO U  pPEAIM3ALMI0 MPOIYKIIHU
(cebecroumocTh). Buasl u 3HaueHue kiaccudukauumu 3arpar. CTpykTypa 3aTpaT Ha
MPOU3BOJICTBO U pealn3aluio Npoaykuuu. OcoOeHHOCTH pacdeTa 3aTpaT Ha MPOU3BOACTBO U
pean3anuio NPOAYKIUH B KOMIUIEKCHBIX IPOU3BOACTBaX. OCHOBHBIE ITYTH CHUXKEHUS 3aTpar Ha
MPOU3BOICTBO NpoAyKIMH. Jloxonsl npeanpusts. [lonsaTiue npubbUIM U 10X01a NPEINPUSTHS,
METO/Ibl UX pacuera. PeHTaOenbHOCTb, €€ BUbl U MeTO/Ibl pacyera. ITyTH noBbIIeHUs TpUOBLITH
U peHTa0eIbHOCTU Ha MPEIIPUATHIX.



3.2 LleHooOpa3oBaHue M IICHOBas MOJUTHKA. LleHa Ha MPOAYKIUIO U TPUHIUIBI
1eHooOpazoBanusi. Bunel nen. CTpykTypa LeHbl, cucTeMa LIeH. B3auMocBs3H 1IeH U U3JepiKeK.
IlenoBas nonutuka. PazpaboTka 1IeHOBOM CTpaTerHH.

3.3 ®uHAHCOBO-KPEIUTHbIC OTHOIICHUS MPEANPUATHH M CHUCTEMa HAJIOTOOOJIOKEHHSL.
[Tonatue, coctaB W CTpyKTypa ¢uHaHcoB mnpeanpusaTus. CymHOCTb, (YHKUMU W 3a4a4d
¢unancoB npeanpusaTus. CoOCTBeHHbIE U 3aeMHbIe (pUHAHCOBBIE pecypchl. banaHc 10X010B U
pacxonoB. Hanoroas mnonutuka. IlpuHumnel HamoroobOnoxxkeHus. Hamorm u minatexw,
YCTaHOBJICHHBIE 3aKOHOJATEIILCTBOM: BHJIbl, CTaBKH, OOBEKTHI HAJIOTOOOJIOKEHHS M CPOKHU
yIUIaThl HAJIOTa B OFOJIKET.

4. O0beM yueOHOM TUCHHMILINHBI

. B 3auerHbIx B akanem.
Bun yue6HO# paboTh
€IMHULIAX gacax

OO61ast TpyA0EeMKOCTh NUCIUTUINHBI 0 YYeOHOMY TUIAHY 3,0 108
AyIHUTOpPHBIE 3aHATUS: 0,22 8

Jlexumm (JI) 0,22 8

[Ipaktuueckue 3ausarus (I113) - -
CamocrosrenpHas pabora (CP): 2,52 91

CaMocCTOsITENbHOE N3YUEHHUE PA3JEIOB TUCIUILIMHEI 2,52 91
Bug utoroBoro KOHTpOJIs: SK3aMEH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbl JTUCHHUIJIMHBI
«IIpaBoBenenune» (b1.B.0/1.2)

1. Hdeab AUCHUMIMHBI — OBJIAJICHUE OCHOBAMHU IPABOBBIX 3HAHUH; (hopmMupoBaHuUE
MPaBOBOM KYJIBTYPbl aKTUBHOI'O, 3aKOHOMOCTYIITHOTO TpaXKIaHUHA.

2. B pe3yabTaTe M3y4eHHs IMCUUILUIMHBI 00y4al0IMIACH JOJIZKEH:

Obnadams crnepyromumMu o01mekyasTypHbIME (OK) KoMIeTeHIMsAMu:

—  CHOCOOHOCTBIO HMCIOJB30BAaTh OCHOBBI TMPABOBBIX 3HAHHWHA B Pa3IMYHBIX cdepax
nesitenbHOCTH (OK-4).

3namu:

—  OCHOBBI POCCHUMCKOM MPaBOBOM CUCTEMBbI U POCCUNUCKOT0 3aKOHOAATENbCTBA, OCHOBBI
opram3anui ¥  (QYHKIIMOHUPOBAHUS CYACOHBIX M HHBIX TMPABONPUMEHUTEIBHBIX U
MPaBOOXPAHUTEIbHBIX OPraHOB;

— TpaBOBbIE ¥ HPABCTBEHHO-ITUYECKHE HOPMBI B cdepe mnpodecCHoHaTbHOU
eI TebHOCTH;

— TIPaBOBBIC HOPMBI, PETYIHPYIONINE OTHOIICHHWE YEIIOBEKAa K YEIOBEKY, OOIIECTBY,
OKpYKAIOLIEH Cpele;

— TpaBa U 00S3aHHOCTH IPaKJAHUHA;

—  OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIbCTBA;

—  OCHOBaMH XO3SIICTBEHHOTI'O MPaBa.

—  TIPaBOBBIC ACMEKTHI MPOPECCHOHATHHON ACSITETLHOCTH.

Ymemns:

—  HUCIOJb30BaTh 3TUYECKUE U MTPABOBBIE HOPMBI, PETYIUPYIONINE OTHOIIEHUE YEJIOBEKa
K YeJNOBEKy, OOIIEeCTBY, OKpYKalIleld cpele, UCIOJIb30BaTh MpaBa M CBOOOIBI YEIIOBEKa U
TpaXXIaHUHA TP pa3pabOTKe COLMATBHBIX MPOCKTOB;

—  HUCIOJb30BaTh U COCTABJIATh HOPMATHUBHBIEC U MPABOBBIE TOKYMEHTBI, OTHOCAIIUECS K
npodeccuoHAIbHON AEeITeNTbHOCTH, MPEANPUHUMATH HEOOXOTUMBIE MEPhl K BOCCTAaHOBIICHHUIO
HapYILIEHHBIX MPaB;

—  peanu30BBIBATH MpaBa M CBOOOJBI YETIOBEKAa W TPpakJaHWHA B PA3IMUHBIX cdepax
KU3ZHEACITEIbHOCTH;

—  J1aBaTh HPABCTBEHHYIO OLICHKY KOPPYMNIIMOHHBIM MPOSIBJICHUSIM.



Braoemw:

— TIOJIyYCHHBIMH TIPAaBOBBIMH 3HAaHUSMH B TPO(PECCHOHATBHOM W HHBIX cdepax
NEeATEIbHOCTH.

3. Kpatkoe conep:kaHue TUCHUILITHHBI

Ilonatne m npusHaku rocypapcrBa. @opmsl rocyaapcrBa. DyHKIHU TOCyJapcTBa.
ITonstve n npusHaku npasa. OCHOBHBIE IIPABOBbIE CUCTEMBI COBPEMEHHOCTHU. [loHsATHE U BUIBI
UCTOYHUKOB IpaBa. OmnpeneneHUe 3aKOHa U IOJ3AKOHHBIX aKTOB. JlelicTBME HOPMAaTHBHBIX
MIPaBOBBIX aKTOB BO BpeMeHHU. OOparHas cuia 3akoHa. [IoHATHE MpaBOBBIX HOPM, UX CTPYKTYpA.
Cucrema mpaBa. YacTHoe M myOiauMyHOE MpaBo. MarepualibHOE U IPOLECCYaIbHOE IMPaBo.
[IpaBooTHOLIEHHE: O0OBEKT, CYOBEKT U COJiepKaHue MpaBooTHOMEHHH. FOpuauueckue Gpakrol.

Konctutynus — ocnoBHoi 3akon Poccuiickoii ®enepanuu. deneparuBHOE yCTPOHUCTBO
P®. Cucrema rocynapCTBEHHBIX OpraHoB M IpHHUMI pasfeneHus Biacted B PD. Ilonstue
rpaxnaancTea. llpu3Hanue, coOirofeHHe, 3allMTa PAaBHBIX IpaB JKEHIIMH W MYXYHMH Kak
OCHOBHas1 00513aHHOCTb TOCYIapCTBA.

[Tonatue u npeaMeT aIMUHHCTpaTUBHOTO InpaBa. O0mas xapakrepuctuka Konekca PO
00 aZIMUHHCTPATUBHBIX MPABOHAPYIICHUSIX. AJIMUHUCTPATUBHBIC PABOHAPYIICHUS: TIOHATHE U
IIPU3HAKU. ATMUHUCTPAaTUBHAs OTBETCTBEHHOCTh: TOHATUE U NPUHLHUIELL. [loHATHE, TpU3HAKU U
BU/Ibl 3 IMUHUCTPAaTUBHBIX HAKA3aHUU.

IloHdaTHe W mnpeaMeT YroJOBHOIO IpaBa. YTIOJIOBHAs OTBETCTBEHHOCTBb: IIOHATHE,
OCHOBaHME BO3HUKHOBeHus. IloHsTue mpecrymieHus: mnpusHakd, crpykrypa. Cocras
npectymieHus. Coydactie B mpecTyruieHud. OOCTOsTENbCTBA, MCKIIOYAIOIIME MPECTYIMHOCTh
nesiHud. llonsTue, nenu M BUIBI HAKa3aHUN. YTOJIOBHAs OTBETCTBEHHOCTH 3a COBEPIICHUE
IpeCTyIUIeHUu. YCIOBHOE OCYXJIE€HHE, OCBOOOXKICHHE OT YrOJOBHOW OTBETCTBEHHOCTH.
[Ipenmer u OOBEKT KPUMHUHAJIMCTHKU. MeToAasl W 3ajJauyd KpUMHUHAIMCTUKU. [loHsTHe
KPUMHHAJIUCTUYECKON — uaeHTHQHUKanmuu. OOBEKTBI M BHABl  KPUMHUHAIMCTHYECKOM
uaeHTugukanuu. KpuMunanuctuueckas TexHuka. KpuMuHanucTuueckas TakTHUKA.

DKOJIOTHYECKOE NPaBO: MOHITHE, NPEAMET METOA M UCTOYHUKU DKOJOIMYECKOIo MpaBa
P®. IloHATHe, BUABI U CTPYKTYpa DKOJOTMYECKUX INPABOHAPYIIEHUM, OTBETCTBEHHOCTb 3a UX
COBEPIICHHUE.

[Tonatue nnpopmaryn. OTBETCTBEHHOCTh 3a HapyLICHHE 3aKOHOJATENbCTBA O 3alIUTE
uHpopmanmu. ['ocymapcTBeHHass TaiiHa: TIOHATHE, 3allMTa, MPAaBOBOE pEryIHpOBaHHE
roCyJapCTBeHHOH, ciykeOHOM u wuHON uHpopmauuu. KoupuaenuumansHas uHboOpManys:
MOHATHE, BUbI U 3alIUTA. 3allUTa IEPCOHAIBHBIX JaHHBIX IPa)kIaHUHA.

Ilonarue, mnpeaMer M METOX TIpaxkJaHCKoro Impasa. [loHATHE rpaxaaHCKOro
npaBooTHOWIeHUsA, ero  crneunpuka. CTpykTypa  Ipa)JIaHCKOTO  MPABOOTHOLICHHMS.
[TpaBoaeecniocoOHOCTh CYOBEKTOB T'PaKJAHCKOIO MPAaBOOTHOLICHHS. I'pakaHe Kak CyOBEKThI
rpakJaHcKoro npasa. GU3nUecKue 1 IPUANYECKHE JIUIA: TIOHATHE, TPU3HAKY, KIACCUPHUKALIHSL.
IOpunuueckue ¢axtel. IlpaBo cobctBenHoctH. Ilonstue aBTOpckoro mpaBa. IlonsTue
nateHTHoro mnpasa. Ilonstue uuTemnekryanpsHoi coOctBeHHOCTH (MC) M HCKIIOUMTENBHOTO
npaBa. Knaccudpukamus VC. Cuctema nmpaBoBOW OXpaHbl MHTEIEKTYalbHOM COOCTBEHHOCTH,
aBTOPCKMX U NaTEHTHBIX IPaB.

[Tonstue xo3sficTBEeHHOro (MpPeANPUHUMATENBCKOr0) mpasa. IIpeaMeTr Xo3sHCTBEHHOIO
(mpeAnpUHUMATENBCKOT0) MpaBa, MPU3HAKH, METOJAbI MPaBOBOro perynupoBaHus. [loHsTue
XO35ICTBEHHOW U NPEAIPUHUMATEIIBCKON NEATEIbHOCTH.

[TpaBoBO€ peryiaupoBaHHE CEMEWHBIX OTHOLICHUH. 3aKIIOueHHe U MpeKpalleHue Opaka.
[TpaBa u o6s3aHHOCTH pojuTeneii u nqereid. AnumeHTbl. OopMbl BOCIIUTAHUS IETEH, OCTABIIUXCS
0e3 morneyeHus poauTeIIeH.

IIpeamer U MeTox TpyHOBOro ImpaBa. TpydoBOM IOroBOp: IOHATHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpems otabixa. TpynoBsle ciopsl. Jucuuiuinya Tpya.

Ilonatne m ucroku koppynuuu. HopmatuBHOE ompezneneHue xoppynuuu. IIpuannb
pacripoctpaneHust koppynuuu. Hakasyemble n HeHakazyemble (GopMbl Koppynuuu. CKpbIThIE
(maTeHTHbIe) (GopMbl Koppynuuu. DOpMbl KOppyNUUHU-TIpecTymieHus. DPopMbl KOPPYIIHUU-



npoctynka. @OpMbl MOJUTHUECKOW Koppynuuu. HopmaTuBHBIE MpaBOBbIE akThl B cdepe
npotuBoAekcTBus  koppynuuu. denepanbHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
MIPOTUBOACUCTBUU KOPPYIILIUU».

4. O0beM yueOHOM THCHHMILINHBI

. B 3auerHbIx B akanem.
Bunpl yueGHOM paboThI
€ IMHUIIAX gacax

OO0mas TpyA0eMKOCTh AUCHUTIINHBI TI0 Y4eOHOMY TIIIaHy 3,0 108
AyIHUTOpPHBIE 3aHATHS: 0,11 4

Jlexumm (JI) - -

[Ipaktuueckue 3ausarus (113) 0,11 4
CamocrosrenpHas padora (CP) 2,78 100
Bug uToroBoro KOHTpOJISL: 3a4e€T 0,11 4

AHHOTanuA padoyeil NpOorpaMMbl U CUHUILINHBI

«Teopusi BeposiTHOCTEH U MaTeMaTu4eckasi cratuctuka» (b1.B.O/.3)

1. Heap pucuumimHbl — GOPMHUPOBAHUE CHCTEMbI OCHOBHBIX MOHSATHH, UCIIOIB3YEMbIX
JUIE  TIOCTPOCHMSI BAXXKHEWIIMX MAaTeMaTHUYECKUX MOJEJICH, W YMCHHS HCIOJIb30BaTh
MaTeMAaTUYECKUE METOJIbI JUIsl OTMCAHMSI PA3JIMYHBIX MPOIIECCOB.

2. B pe3yabTaTe n3y4eHHs AUCHHILINHBI 00YYAIOIIUACS TOJI/KEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CIIOCOOHOCTHIO IIAHUPOBATH U MPOBOAUTH (PU3MIECKHE M XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY MX pPE3ylIbTaTOB M OIEHHBATh MOTPEIIHOCTH, BBIIBUTATh THIOTE3bI U
YCTaHaBIMBATh TPAHUIBl UX MPUMEHEHHUs], MPUMEHSATH METOAbl MAaTEMAaTHYECKOTO aHalIu3a M
MOJICTUPOBAHUS, TEOPETUUECKOr0 U dKcepuMeHTaibHOro uccienopanus (I1K-16).

3nams:

— OCHOBBI TEOPUHU BEPOSITHOCTEN U MATEMATUYECKON CTATUCTUKY;

— MareMaTH4YeCKHMEe TEOpUM M  METOJbl, JIekKAllUe B OCHOBE IOCTPOECHMS
MaTeMaTUYECKUX MOJICICH;

— OCHOBBI IPUMEHEHUSI MaTEMaTUUECKUX MOJIEJIEN U METOOB.

Ymemu:

— BbIOMpaTh MaTeMaTHYECKHE METO/IbI, IPUTOIHBIE TSl pellIeHHs] KOHKPETHOM 3a1auu;

— HCIOJIb30BaThb MAaTEMATUYECKUE MOHATHUS, METOAbl M MOJEIU JJs OIMCAHUA
pa3IMYHBIX IPOLIECCOB;

— BBIABIITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

—  HCIOJb30BaTh OCHOBHBIE METO/bI CTATUCTUYECKON 00pabOTKH TaHHBIX;

— I[PUMEHATh MAaTEMATUUYECKUE 3HAHUS Ha MEXAUCLUIIIIMHAPHOM YPOBHE.

Braoemu:

— OCHOBaMH (hyHJAMEHTAJIbHBIX MAaTEMaTHUECKUX TEOPUI U HAaBBIKAMH HUCIOJIb30BAHUS
MaTEMaTHUYECKOI0 anmnapara;

— METOJaMHU CTaTUCTHUYECKOU 00pabOTKK HHPOPMALIUH.

3. Kpartkoe conep:xanue JTUCHUITHHBI

1. Teopus BeposTHOCTEN. CirydaiiHble BETUYMHBI U UX 3aKOHBI PaclpeacIeHUs.

IIpenmer teopun BeposTHOcTell. CiydaiiHble coObITHSA. [IpOTHBOIOJIOKHBIE COOBITHSL.
HeszaBucumbie coObitusa. OtTHocuTenbHas yactoTa. Kiaccmueckoe U TeOMETPHUYECKOe
ONpEACIICHUE BEPOSTHOCTU. OJIEMEHTapHas TEOpUsl BEPOSTHOCTEH. MeToabl BBIYMCIICHUS
BeposiTHOcTel. [IpocTpaHcTBO  3neMeHTapHBIX  coObiTMid.  Kiaccuueckoe —ompezeneHue
BEpOATHOCTH. AnreOpa  cOOBITUH: TeOpeMbl O  BEPOATHOCTH  CYMMBI  COOBITHIA,




MIPOTHBOIIOJIOKHBIX COOBITHH, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yromux
MIOJIHYIO Tpynny. AKCHOMAaTHYECKOE ONpeeeHue BEpOSITHOCTU. CTaTUCTUYECKOE OIIPEEIEHNE
BEPOSITHOCTHU. Y CIIOBHAs BEPOSATHOCTb. T€0OPEMBI O BEPOSTHOCTU IIPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHH. [lonmHast BepositHOocTh. [loBTOpHBIE HcnbiTanus. Popmyna beprym.
JloxanpHas 1 uHTErpasbHas Teopemsl Myaspa-Jlamnaca. @opmyiia [lyaccona.

[loHATHEe ciny4allHOM BelnUYMHBI. JIUCKPETHBIE U HENPEPHIBHBIC CIIy4ailHbIC BEJIMYUHBI.
3aKkoH pacrnpezeneHus ciydyailHoW BennuuHbl. OYHKIUS paclpeiesieHus, ee CBOICTBa, rpaduk.
IIn0THOCTBL pacmpeneseHuss HENpEPhIBHOM ClydyaliHOM BEJIWYMHBI (IUIOTHOCTH BEPOSITHOCTH).
@opMysia g BEPOATHOCTH IIONAJAHUA HEIPEPHIBHOM CIy4alHOM BEJIIMYMHBI B JIaHHBIN
MHTEPBAJ, BBIPAKEHHBIM 4epe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPUYECKUNA CMBICT (POPMYIIBL.
bunomunanbHOe pacnpenenenue, pacnpenencHue Ilyaccona, paBHOMEpPHOE paclpeiciIeHUE,
HOPMAaJIBHOE pacIpeelIeHue, SKCIIOHEHIUAILHOE PaCIIPEACIICHUE.

2. MaremaTtuueckas CTaTUCTHKA.

[Ipeamer Maremaruueckoil  craTucTuku. OCHOBHBIE 3aJlayd  MaTeMaTH4eCKOM
CTaTUCTUKH. BwiOopounblii Merton. Craructuueckoe omucanue. Bruibopku. I'mctorpamma wu
noJurod 4vactor. Craructuueckas (dMmupudeckas) QyHKuus pacnpepaeicHus. Bpibopounsie
XapakTepUCTUKU U ux pacnpeneneHus. CocrosrenbHble, 3(PQEKTUBHbIE CMENIEHHBIE U
HECMEIIIEHHbIE OLIEHKH napameTpoB. CTaTMCTUUYECKOE CpEeAHEe, CTaTUCTUYECKash JUCIEPCUs U
CTaTUCTUYECKOE CPE/IHEE KBAPATUUHOE KaK TOUEUHbIE OLIECHKH HEM3BECTHBIX: MATEMATHUECKOTO
OKHUJaHMsI, JUCIIEPCUH, CPEIHEr0 KBAJPaTUYHOTO OTKJIOHEHUS. [|OBEpUTENbHBIE UHTEPBAIIBI U
MHTEpBAJIbHBIE OIICHKH. JlOBepUTENbHbIE OLIEHKM HEU3BECTHOM BEPOSTHOCTU MO OOJBLINM
BbIOOpKaM. JloBepuTenbHAs OIIEHKa MaTEMaTHYECKOTO OXKUJaHUs MPH HEU3BECTHOM JUCIEPCHH.
JloBepuTenbHas OLEHKa CpPEJHEro KBaJpaTHYHOTO OTKJIOHEHUs. TouHble BBIOOPOUHBIE
pactipenenenusi: CrprofeHta (t- pacmpenenenue), Pumepa-Cuenexopa (F-pacnpenenenue),
Tupcona (y’-pacnpenencuue). [IpoBepka CTATHCTHYECKUX TMIIOTE3. MaTeMaTHUeCKHe METOIbI
IIPOBEPKU CTATUCTHUUYECKUX TMIIOTE3. DIEMEHTBI TEOPUHU KOPPEISALUU.

4. O0beM yueOHOI 11 CUNTITHHBI

o B 3aueTHBIX B akanem.
Bunpl yae6HOM paboThI
eIMHUIIAX qacax

OO11ast TPYA0EMKOCTh AUCHUILIMHBI 10 YIeOHOMY IJIaHy 3 108
AyIHUTOpPHBIE 3aHATHS: 0,33 12

Jlexumm (JI) 0,11 4

[Ipaktuueckue 3ansarus (I113) 0,22 8
CamocrosrenpHas padora (CP) 2,55 92
Bu uToroBoro KOHTpOJIS: 3a4€T 0,11 4

AHHOTanuA padoyeil NPOrpaMMbpl JTUCHHIJIMHBI
«JlomostHUTEIbHBIE IJIaBbI oprannveckoit xumumw» (b1.B.0/1.4)

1. Heap auCHMIVIMHBI — TMpHOOpeTeHHEe OOYyYarOIMMUCS 3HAHUM O CTPOEHHUH
OPraHMYECKUX COEAVHEHMH, OCHOBHBIX XHMHYECKHX CBOMCTBaX pa3jMYHBbIX KJACCOB
OpPraHMYeCKUX COCJUHEHWH M MeTOoJax HX TMOJyYyeHHs, KaK NPOMBIIUICHHBIX, TaK U
1a00paTOPHBIX.

2. B pesyabraTe n3y4eHusi AUCHHUILIMHBI 00y4AKOLINICS JOJIKEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CIOCOOHOCTBIO TUIAHUPOBATh U NMPOBOAUTH (PU3NYECKUE U XUMUUECKUE HKCTIEPUMEHTHI,
IPOBOJUTH 00pabOTKYy HMX pe3yJbTaTOB M OLEHMBATH MOTIPEIIHOCTH, BBIJBUTATh THUIOTE3bI
yCTaHABIMBATh I'PAHUIBI WX NPUMEHEHHS, NPUMEHSATh METOJbl MAaTEMAaTUYECKOTO aHaIn3a |
MO/JIETMPOBAHUS, TEOPETUUECKOr0 U dKcepuMeHTasibHOro ucciaenopanus (I1K-16);

— TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB, COEIMHEHUN U
MaTepHalloOB Ha X OCHOBE JUIsl PELIeHHUs 3a1a4 npodeccuonanbHoi aesrenbHoctu (I1K-18);




— TOTOBHOCTBHIO H3y4aTh HAYYHO-TEXHHUYECKYI0 HWH(MOPMAINIO, OTCUECTBEHHBIA W
3apyOexkHbBIN OMBIT M0 Tematuke uccnepaoBanus (I1K-20).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOSHUSI M CBOWCTB PA3IMYHBIX KJIACCOB OPraHMYECKUX
COCIUHEHU;

— CHOCOOBI TIOMYYCHUS] U XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHX
COCIUHCHU;

— OCHOBHBIE MEXaHH3MbI TPOTEKAHUS OPraHUYECKUX PEaKIIUA.

Ymems:

— MPUMEHATh TEOPETHYECKUE 3HAHUS JUII CUHTE3a OPraHMYECKUX COCTUHEHUI
Pa3IMYHBIX KJIACCOB;

— aHATM3WPOBaTh H MPEACKA3BIBATh PEAKIMOHHBIE CBOMCTBA OPraHUYECKHX
COCIUHEHU;

— COCTaBIISATh CXEMbI CHHTE3a OPTraHUYEeCKUX COCTUHECHUI, 3aJAaHHOTO CTPOCHUSI.

Braoemo:

— OCHOBaMHU HOMEHKJIATYPhI U KIACCH(PUKAIIUU OPTAHUYECKUX COCTUHEHUI;

— OCHOBHBIMH T€OPETUYECKUMU MPECTABICHUSIMU B OPTraHHYECKON XUMUU;

— HaBbIKAaMU OOOCHOBAHHUS DPAIMOHAIBHBIX CIOCOOOB TMOJy4EHUS OPraHHUYECKUX

BELIECTB.
3. KpaTkoe comepxxanue JMCUMILTHHBI
["ajloreHONnpoON3BOHEIE. Knaccudukarms. Homenkunarypa. Anxun- u

AITMIITAIOTeHHIbl.apoMaThdeckue  rajoreHuanl. M3omepus. Homenknarypa. CmocoObl
nonydeHus. [IpocTpaHCTBEHHOE M 3JEKTpOHHOE cTpoeHue. dusznueckue cporcTBa. Peakiuu
HYKJICO(UIBHOTO 3aMelieHus U oTimierieHus. [loHsaTHe HyKIeo(UIBPHOCTH U OCHOBHOCTH
peareHTOB. AMOUICHTHBIE HYKJIeopIbHbIE peareHThl. CHHTE3.

DNEeMEHTOOPraHWYeCKue COeAMHEHUs. Tumbl CBA3ed B AJIEMEHTOPraHUYECKUX
coenuHeHUsAX. CrocoObl MONYyYeHHS JUTHH- U MAarHUHOPTaHMYECKUX COequHEeHui. Peakius
I'punbspa, mexanu3M. Peakiiuu ¢ KapOOHHIBHBIMUA COCTUHEHUSIMHU.

Cruptel. ®enonbl. [IpocTthie 3dupbl. DTNOKCHCOSAMHEHMS. AJBIETHIIBI, KETOHBI.
KapOoHOBBIE KHCTOTHI U UX MPOU3BOJHBIC. B KaXI0OM Kacce paccMaTpHBAIOTCS CIEAYIOLINE
pasfensl: HU30MEpHs, HOMEHKJIATypa, (HU3UYECKUEe U XUMHUYECKHE CBOWCTBA, CIOCOOBI
noxy4yeHusi. Mexanusmel peakiuuii. CUHTE3.

KapOoHOBBIE KHCIOTBI W WX MPOU3BOJAHBIE. B KakaoMm Kiacce paccMaTpUBAIOTCS
CIIEIYIOIINEe pa3JeNibl: H30MepHUs, HOMEHKIAaTypa, (U3NYECKHEe M XUMUYECKHUE CBOMWCTBA,
criocoObl ony4yeHusi. Mexanu3msel peakiuid. CuHTe3.

Manonossiit 3¢up. Ilomyuenune. Crpoenne, CH-KucnotHocts. Peakuuu koHaeHcarmu
MaJIOHOBOTO 3(Hpa U MAJIOHOBOW KUCIOTHI C albJerujaMu. AMHHOKHCIOTHI. [lukapOOHOBEIE
KHUCJIOTHI.

Azotconepxamiue coeauHeHusa.  Hutpocoenunenus. AmuHbl. B kaxaom kiacce
paccMaTpUBAOTCS CIAEAYIOIINE pa3/ieibl: U30MEpHs, HOMEHKIIATypa, GU3NUECKUE U XUMHUYECKUE
CBOICTBa, CIIOCOOBI MoNydeHusl. MexaHu3mbl peakuuid. CuHTE3.

A3a- ¥ 1Ma30COEIMHEHHUSL.

[TonyueHne [MA30COEOMHEHUM pEaKLUed OUA30TUPOBAHMSA: YCIOBHUS I[POBEICHUS
peakuuu u MexaHusM. Dusndeckue cBoMcTBa. XuMHUeckue cBoMcTBa. [lomyyeHue wu
MIpUMEHEeHUE a3ocoeauHeHu. CUHTES.

4. O0beM yueOHOM THCHHMILINHBI

B 3agyernsix | B akagem. gacax
Bun yue6HO# paboThl €AMHNLIAX

OO0masi Tpy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY 6,0 216
IUIAHY

AyIUTOpPHBIE 3aHATHS: 0,5 18




Jlexunu (JIek) 0,28 10
[Ipaktuueckue 3anstus (113) 0,22 8
JlaGopaTopHsie 3anartus (J1ab) - -
CamocrosrenpHas pabora (CP): 5,25 189
Jlpyrue BUJbI CAMOCTOSTENbHONU PaboOThI 5,25 189
Bun koHTpoOIIs 3K3aMeH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbpl JTUCHHUIJIMHBI
«HCcTpyMeHTA/IbHBIE METOIbI XUMU4YecKkoro anaausa» (b1.B.O/1.5)

1. Ieab TUCHUIVIMHBI — TPHOOpETEHNE 00YJAIOIIUMUCS 3HAHUN 10 OCHOBHBIM T'pYIIIaM
METOJIOB XHMHUYECKOT0 aHalin3a, HamOojee IIUPOKO MPUMEHSEMBIX B INPOMBIIUIEHHOCTH U
HCCIIeI0OBATENLCKOM paboTe, a TakkKe KOMIETCHLUH, HEOOX0IMMBIX XMMHUKaM-TEXHOJIOTaM BCeX
CHELIMAIILHOCTEN JUIsl PEILIEHUSI KOHKPETHBIX 3a/1a4 XMMHYECKOI0 aHAJIN3a.

2. B pesyabrare H3y4YeHHs] JAUCHUIVIMHBI O00y4alUWiics MO MporpaMmme
0akaJlaBpUATAa 10JIKEH:

Obaaoams crnepyromumu npodeccuonanbubiMu (I1K) komneTeHIusIMu:

- CIOCOOHOCTBIO MPOBOJUTH AHAIHU3 CHIPbs, MAaTEPUATIOB U TOTOBOI MPOIYKIIUH,
OCYILECTBJIATh OLIEHKY pe3yibTaTtoB aHanusa (11K-10);

- CIOCOOHOCTBIO IUIAHUPOBAaTh M TMPOBOJAUTH (U3HYECKHME U  XUMHUYECKHE
HKCIEPUMEHTBI, IPOBOJIUTH OOpabOTKY pe3yJbTaTOB U OLIEHUBATh HOTPEIIHOCTH, BBIABUIaTh
TMIIOTE3bl U U yCTAaHABJIMBATh IPAHULIBI UX IPUMEHEHUS, IPUMEHATh METOAbl MAaTEMAaTUYECKOIO
aHalM3a U MOJICTTMPOBAHUS, TEOPETUYECKOTO U dKCIIepruMeHTanpHoro uccnenoBanus (I1K-16);

- TOTOBHOCTBIO MPOBOJUTH CTaHAAPTHBIE M CEPTU(UIMPOBAHHBIC HCIBITAHUS
MaTepUasoB, U3ACTHUN U TexHonorndeckux mnporeccos (I[1IK-17);

3nams:

- TEOPETUYECKUE OCHOBBI METOJOB HHCTPYMEHTAJIbHBIX METOJOB XHMHUYECKOTO
ananmuza (UMXA);

- nporiecchl HOPMUPOBAHMS AHATUTHYECKOTO CUTHANA B pa3nuuHbix UMXA;

- paccMOTpeHHe IPUHIUIIOB U3MEPEHHI B CTAaHIAPTHBIX MPHOOpax;

— ocHoBbI MeTpoJioruu UMXA B coorBercTBuu ¢ pekomenaamusimu MIOITAK.

Ymemy:

- IPUMEHATh NMPUOOPETEHHBIE TEOPETHUECKUE 3HAHUS U NPAKTUUYECKHUE HABBIKU B
npo(hecCHOHATBLHOMN AEATEIHOCTH TSl PEIICHUSI KOHKPETHBIX XMMHMKO-aHATMTUYECKUX 3a/1a4.

Braoemw:

- Metonosiorneii UMXA, mMUpoKo UCHIOIB3YEMBIX B COBPEMEHHOW aHAIMTHUYECKOMN
IIPAKTHUKE;

- cucTeMOi BbBIOOpa MeTOJa KaueCTBEHHOI'O M KOJIMYECTBEHHOTO XHMHUYECKOTO
aHaIn3a;

- OLICHKOW BO3MO>KHOCTEM METO/1a aHAJIN3a;

- OCHOBHBIMH ~ CHOCOOAMU  METPOJIOTHYECKOH  00pabOTKM  pe3ysibTaToB
KOJIMYECTBEHHOI0 XMMUYECKOI0 aHaJIM3a.

3. Kpartkoe conep:kanue TUCHUIIHHBI:

OOmas xapakrepuctuka MMXA. OCHOBHblE MCTOYHHMKH IOTPELIHOCTEH pe3yIbTaToB
aHajM3a U cnocoObl ux oneHku. OueHka npezena oOHapyXEeHHUs C UCHOJIb30BaHUEM (HOPMYIIbI
Kaiizepa u cTaHZapTHOrO OTKJIOHEHHMSI MUHUMAJIBHOTO AeTektupyemoro curtana no MIOITAK.
JluHelHbIN AUana3oH omnpeaesieMbIX KoHIeHTpanuil. CranaapTabie 00pa3bl coctaBa. OCHOBHbIE
AHAJMTUKOMETPOJIOTHYECKUE XapPaKTEPUCTUKU METOJIOB M pe3ybTaTOB aHajM3a, CIIOCOOBI MX
OLIGHKU: Tpenen oOHapyXeHHs, KO3(Q(UIHUEHT 4YyBCTBUTEIBHOCTH, TPAHUIBI JMANA30HOB
OTIpEAEIAEMBIX COACPKAHUM, CEIEKTUBHOCTD, ITPELIU3MOHHOCTD, IIPABUIBHOCTD, KCIIPECCHOCTD.
Mertoaasl mpo6ooTOOopa, pa3ieneHuss 1 KOHIEHTPUPOBAHNUS BEILIECTB.

Metononoruss UMXA. IIpreMbl KOJIMYECTBEHHBIX U3MEPEHUNM (METOM I'paJlyHpOBOUYHOM




3aBUCMMOCTH BHEUIHETO M BHYTPEHHEIrO CTaHAApPTa, METOJ J00aBOK). AHAIUTHYECKUE W
METPOJIOTUYECKUE XaPAKTEPUCTUKU PA3JIMYHBIX WHCTPYMEHTAJIbHBIX MeTon0B. llonsTHE 00
arTecToBaHHOW Metonuke. IIpoGnembr BeiOOpa merona aHamuza. OOOOLIECHHbIE CBEICHHS O
I'OCT P UCO 5725 (2002).

OOmiass  xapakTepuCTHKa  CIEKTPaJbHBIX  METOJOB  aHanu3a. Kiaccudukanums
CHEKTpPAJIbHBIX METOJO0B aHanu3a. llodydyeHne XWMHUKO-aHAJIUTUYECKOH HHPOpPMaLUU TpU
B3aUMOJIEHCTBUM AJIEKTPOMArHUTHOTO M3JIY4YEHHUsS C BELIECTBOM. ATOMHAasi M MOJIEKYJspHas
CHEKTpOCKONusi. AGCOPOIIMOHHBIE U SMUCCUOHHBIE METOIbl aHATIN3A.

ATOMHO-?MHUCCHOHHBIM CHEKTPaJbHBIA aHanu3. TeopeTHYecKue OCHOBbI aTOMHO-
SMHCCHOHHOTO CIEKTPaJIbHOTO aHanu3a. Mcrounuku Bo30yxiaeHus crnekrpos. KauecTBeHHas
XapaKTEepUCTUKA AaHAIUTUYECKOTO CUTHana. VIHTEHCHBHOCTh CHEKTpPaJbHBIX JUHUI Kak Mepa
COJepKaHUsl dJIeMEeHTa B mpobe. DaKkTopbl, BIMSIONIME HA HWHTEHCUBHOCTH CHEKTPAJIbHBIX
muHuid.  CrHekTpajibHble TPUOOPHI M CHOCOOBI  PErHCTPAallMU  CIEKTpa. paciuudpoBKa
HMHUCCHOHHBIX CIIEKTPOB U UACHTU(DUKAIMS SJIEMEHTOB I10 UX CIIEKTpaM. ATOMHO-3MHCCHOHHBIN
aHaIM3 C MHJYKTUBHO CBSI3aHHOM Mia3Moi. KonmdecTBeHHBIN aHanu3. ATOMHO-3MUCCHUOHHAs
¢doromerpus miuameHu. ['a3oBble TUIaMeHa KaK BUbI HU3KOTEMIIEpaTypHO mia3msel. biok-cxema
IUIaMeHHOro (oToMeTpa. Bo3MOXKHOCTH METOZ]a U €ro OrpaHu4eHusl. AHMOHHBIM U KaTHOHHBIH
s dextpl. ObmacTu NPUMEHEHHUSL.

ATOMHO-abcopOIoHHast ~ crekTpomerpus. OOmas  XapakTepucTHKa MeToja U
aHAJIMTHYECKOTro curHazia. [lornomnienue 31eKTpOMarHuTHOTO U3ITy4eHHs CBOOOHBIMUA aTOMaMH.
bnok-cxema mpubopa. Mcrounukn MoHOXpomaThdeckoro uziaydeHus. CrocoObl aTOMHU3aLUH
npo6Obl. CpaBHEHHE aHATUTHUYECKUX XapaKTEPUCTHK METOJIOB aTOMHON abcopOIuu M aTOMHOM
OMHUCCHH.

AHanuTHuecKass MOJIEKYJSIpHas CHEKTPOCKONUsA. MeToabl ONTUYECKOW MOJIEKYJISIPHOU
CIEKTPOCKOIUU. XapaKTEPUCTUKA aHAIMTUYECKOTO CUrHaja. lloriomenne 31eKTpOMarHuTHOrO
U3JTy4EHUsI MOJIEKYJIaMH. DJEKTPOHHBIE MEPEXOAbl M CHEKTPHI MOTJIOLIEHUS MOJIEKYN. 3aKOH
byrepa-Jlam6epra-bepa. MomnsapHbiii koagduunent nornomenus. CrnekrpogoToMeTpuieckuil 1
¢doromerprueckuil aHanu3. ONTUMHU3ALKS YCIOBUHA aHATUTUYECKUX orpenesneHuil. OTKIOHeHUs
ot 3akoHa byrepa-JlamGepra-bepa. Anmapatypa uisi CIeKTpo- U HOTOMETPUIECKUX U3MEPEHUH.
TouHOCTh pe3ynbTaToB (OTOMETpHUECKUX ompeneneHuid. luddepenunanbuas ¢GoToMeTpHs.
Mertoap! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHUSI.

dnyopumerpuueckuil aHanu3. lIpuposa aHAIMTUYECKOrO CUTHaNAa (IIyOpeCcUEHIMH U
dochopecrienniun. KBaHTOBBIM M SHepreTudeckuil BbIXOJbl. DakTOpbl, BIHAIOLIME Ha
MHTEHCUBHOCTh  (pimyopecuieHuuu. TemmeparypHoe M KOHLIEHTPALMOHHOE  TYLICHHE
¢dnyopecueHMM. 3epKalbHas CHUMMETPHs CHEKTPOB IOIJIOLIEHUS W HCIycKaHus (TpaBUIIO
Jlepmmna). 3akoH BaBuinoBa. Cxema (yopuMmeTprueckux u3MepeHuid. Beibop mepBuUYHOrO u
BTOPUYHOTO cBETO(GUIBTPOB. I'palynpoBoUHas 3aBUCUMOCTb U KOJIMYECTBECHHBIN aHAIIN3.

TypOunumerpudeckuii 1 HedenoMeTpuuecKHil MeToabl aHanu3a. PaccesHue cBera
JUCIIEpCHBIMM ~ cucTeMaMU. CBsI3b  ONTHYECKOM IUIOTHOCTM  JUCIIEPCHOM CHUCTEMBI €
KOHIIeHTpauueil onpenensemoro BemectBa. Koadduument myrnoctu cucremsl. TeopeTnyeckue
OCHOBBI TypOuaAUMeTpuHU U HeenomeTpuu. Y paBHeHue Panes. CpaBHUTENbHAS XapaKTepPUCTHKA
aHAJIMTHMYECKUX CUTHAJIOB B TypOuauMerpuu u Hederomerpuu. TpeboBaHus, NpeabsBIsieMble K
UCII0JIb3YEMBIM aHAIMTUUECKUM PEAKLHAM.

OOmias xapakTepUCTHUKA JIEKTPOXUMHUYECKUX METOJIOB aHAJIM3a U UX KIacCU(UKAIMS.
Knaccudpukanust s51eKTpoJOB B 3JIEKTPOXUMHUYECKMX MeTojax aHanuza. llomspusyembie u
HEIOJAPU3yEeMbIE DJIEKTPOAbL. VICIOnb3yeMble XMMUYECKHE U DIEKTPOXUMHUYECKUE PEaKLIMM,
TpeOoBaHMs, PeAbsBIsSEMbIC K 3TUM peakiusiM. Bosmoxunoctn DXMA.

KonnyktoMeTpuss M KOHIyKTOMeTpuueckoe TuTpoBaHue. OOmas XapaKTepUCTHKA
MEeTOMa. AHAIWTUYECKUH CUTHAI B KOHAYKTOMETpUHM. YJelnpHas W OKBUBAJICHTHAas
JIEKTPONPOBOAHOCTh  PAacTBOPOB  neKTpoJmToB.  llomBwxknHocTs  moHOB.  IIpsmas
KOHIYKTOMETPHUST M KOHJIYKTOMETpHuYeckoe TuUTpoBaHue. Kpusble TuTpoBaHMs. DakTOpHL,
BIMAIOIIME HA BHJA KpHUBBIX TUTpoBaHUA. [IpuHIUMNManbHas cXeMa YCTAHOBKM IS



KOHJYKTOMETPUYECKUX WM3MEpPEHUM, MWCIOJIb3yeMble JJIEKTPOAbl. Bo3MmoxkHOCTM MeTona.
IIpumeps! onpenenennii. BeIcOKOYaCTOTHOE TUTPOBaHUE. BO3MOXKHOCTH METO1a.

[ToTeHuMoMeTpUsa U MOTEHIIMOMETPUUECKOE TUTPOBAaHUE. MIHIMKAaTOpHBIE 3IEKTPOABI U
JJIEKTPOAbl cpaBHEHMs. IloTeHnman aJekTpoJa Kak AaHAJIUTHYECKUil curHan. Monomerpus.
JlonHaHOBCKkuM W auddy3uoHHbI norteHnuansl. Kinaccupukanuss HMOHOCETEKTHBHBIX
31eKTpoI0B. YpaBHeHue Hukonbckoro-JitseHMana. MeToabl KOJTUYECTBEHHBIX OMpPEACICHUN U
ycnoBust ux npumenenus. [Ipsmas norenunomerpus (pH-metpust, noHoMeTpusi). BozmoxHoCTH
MeToa. Meroab! TuTpoBanus. O6paboTka KPUBBIX MOTEHIIMOMETPUYECKOTO TUTPOBAHHUSL.

Bonbramnepomerpudeckue MeTonsl aHanuza. Kiaccuueckas nossiporpadus. Ilomspo-
rpamMbl. MHTEepripeTanust nosisporpamMMm. OcCTaTOYHBIM M KOHAECHCATOPHBIM TOKH. YpaBHEHHE
nossiporpadguueckoid  BonmHbl  ['efipoBckoro-MnbkoBuya.  [loTeHIManm  TMOTYBOJHBI  Kak
KayeCTBEHHAs]  XapaKTepPUCTHKAa  aHAJUTUYECKOro  CUTHaia. Bpibop u  Ha3HauyeHHe
noysiporpaduueckoro ¢ona. Ilpenenpupiii  aup(Gy3MOHHBIH TOK Kak KOJHMYECTBEHHAs
XapaKTepUCTUKA AHAJUTHYECKOTO0 CUTHama. AmIepoMeTpudyeckoe TurpoBanue. OoOmias
XapaKTepUCTUKA METOJla M AaHATUTHUYECKOro CuUrHasia. BpiOop ycioBuil ammepomMeTpruuecKux
n3Mepenuil. [IpuHIMNMaNbHas cxeMa aMIEPOMETPUUECKOTO TUTpoBaHus. KpuBble THTpOBaHMSL.
ITpuMephl IPaKTUYECKOTO UCIIOJIB30BAHUS METO/IA.

Kynonomerpuueckuii MeTos aHaiausa

Knaccudpukanuss  merogoB  KylnoHoMmeTpud.  KonmyecTBO — aiieKTpUyecTBa  Kak
aHanmuTUdeckuil cur”ain. [Ipsmas KyJoHOMETpHs M KyJIOHOMETPUYECKOE TUTpoBaHME. Pacuer
KOJIMYECTBA  DJIGKTPUYECTBA,  3aTPAy€HHOTO  HA  DJJIEKTPOXMMMUYECKYH0  PEaKIUIo.
Kynonomerpuueckoe tutpoBanue. BpiOop Toka »snekrponusa. [IpuHnmnuampHas cxema
YCTAaHOBKHM ISl KYJIOHOMETPHUYECKOrOo TUTpoBaHuUA. [IpakTHueckoe INpUMEHEHHE METO/a.
OnekTporpaBuMeTpudeckuil aHaiau3. OOIas XapakTEpUCTHKAa METOJa W  AaHAIUTUYECKOTO
CUTHaJa.

OOmas xapakTepucTUKa XpoMaTorpauyeckux MeTOoJ0B. TeopeTHYecKHe OCHOBBI
XpomaTorpaduyeckux MeroaoB. Xpomatorpamma. Ilapamerps! yaepxkuBanus. KauectBeHHas u
KOJINYECTBEHHAs] XapaKTePUCTUKH AaHATUTHUECKOrO0 CUTHaJla B KOJOHOYHOM XpomaTorpaguu.
@U3MKO-XMMUYECKHE OCHOBBI XpomaTorpaguueckoro mpouecca. Kiaccudukanus MeTonoB
XpoMaTorpaduu IO arperaTHOMy COCTOSIHHIO (a3, MO MEXaHU3My pasJelieHUs U CIoco0y
opopmuenus mnpornecca. CreneHb pasfeleHUs W KpuTepuil cenekTuBHOCTH. Kpurepuii
pasaenenus. OmnTuMu3anus TMPOLIECCOB  paszjeneHuss cmecedl BemectB.  KoadduuueHnt
pacripenenenus. OcHOBHOe ypaBHeHHe xpomartorpaduu. CBsizb (OpMbI BBIXOJHON KpPUBOW C
M30TEPMON  pacmpenenieHuss B KOJOHOYHOW xpomarorpaduu. BpicoTa, >KBUBaJIEeHTHas
TeopeTHyeckoil Tapenke. Kunernueckas treopust xpomarorpaduu. YpasHenue Ban-/leemrepa.

I"azoxxunkoctHas xpomatorpagus. OOmas xapakrepuctuka meroaa. [IpuHnunuanbHas
cxema ra3oBoro xpomarorpada. YcTpoilcTBo U Ha3HaueHue y3/10B xpomarorpada. TpeboBanus,
IpeabsBlIsieMble K HEMOABI)KHOM M MOABIWKHOM (a3am. [lerekropbl. MeToapl UASHTUDHUKALIUN
BEIIECTB B ra3oBoil xpomarorpaduu. VaeHTudukanus KOMIOHEHTOB pa3feiisieMbIX CMecel ¢
MIOMOIIBIO JIOTapU(MHUUECKUX HMHACKCOB yraepkuBaHUs. CrnocoObl KOJMYECTBEHHOTO AaHANM3A.
ITpuMepbl NPaKTUUECKOTO UCIOIB30BAHUS Ta30BOM XpoMaTorpaduu.

KunkoctHast xpomarorpadus. Kiaccudukanus MeTon0B *KUAKOCTHON XpoMaTorpadpum.
Oco6ennoctn  BOXX. IlpunnunuanbHas cxema KHJAKOCTHOro xpomartorpada. Tumbl
netextopoB B BOXX. XKunkoctaoancopoumonnas BOXX. HopmansHo-(]a3oBblit u oOpaiieHo-
(a30BbIi BapuaHTHI: COPOEHTHI, SIIFOCHTHI, pa3zesseMble BemecTBa. Y paBHeHue Hokca. Meto bl
UACHTU(UKAIIMK BELIECTB M KoJUYecTBeHHOro aHanu3a B BOXXX. IIpumepsl mpakTuueckoro
ucnonb3oBanus BOXKX. PacnpenenurensHas OymaxHass Xxpomatorpagusi. KadectBeHHass u
KOJINYECTBEHHAs] XapaKTEPUCTUKU AHAIUTHYECKOTro curHaia. OO6macte npumeHeHus. [enb-
xpomartorpadus. IlonBmwkHas u HenoiBwkHas ¢as3pl. OOmee ypaBHEHHE, OIHUCHIBAIOLIEE
npoiiecc renb-xpomatorpaguu. BozmoxkHocTH renb-xpomarorpaduu. [Ipumeps! npakTHYECKOTo
ucnojb3oBaHus. MloHooOMeHHass U MOHHas Xpomatorpadus. TpeGoBaHUs, NpeabsABIsIEMbIE K
peakuusiM HOHHOTO oOMeHa. OcoOeHHOCTHM HOHOOOMEeHHOH xpomarorpaduu. KoncranTta



noHHOro obmena. M3orepmbl noHHOTO OoOMeHa. Katmonutsl u anuoHuThl. Kosdduuument
cenekTUBHOCTH. MoHHas xpomarorpadus. biaok-cxema nonHoro xpomarorpada. Pazaenstomue
Y KOMIIEHCAIIMOHHBIE KOJIOHKH. AHAIUTUYECKUE BO3MOKHOCTH METO/1A.

ABTOMaTHYECKMM M aBTOMAaTH3UpPOBaHHBIM aHanu3. Jlpyrue meroasl aHanu3a. J(MCKpeTHbIE
aBToOMaThyeckue a”anusaTopbl. IlpuHnun nelictBus. HenpepbIBHBIM IIPOTOYHBIM aHAIA3 U
MPOTOYHO-UHKEKIMOHHBIA aHanmu3. lloHsTHe 00 aHaTUTHYECKOW MacC-CIEeKTPOMETPUHU.
CymHocTs MeToa. AHAJIN3 OPTraHUYECKUX BELIECTB. DJIIEMEHTHBIN aHAIN3.

4. O0beM yueOHOM TUCHUILINHBI

Bib! yucoHOi paboTs! B 3agernHbIX B akanem.
eIMHUIIAX qyacax

OO01ast TpPyA0€MKOCTh AUCIUTIINHBI TI0 y4eOHOMY TLIaHy 3,0 108
AyIUTOpPHBIE 3aHATHS: 0,67 24
Jlexuun (Jlex) 0,22 8

JlaGopatopusie padoTsl (JIad) 0,44 16
CamocrosrensHas padora (CP) : 2,22 80
CaMOCTOATENBHOE U3YUEHHUE PA3JIEN0B TUCIUIUINHEI 2,22 80
Bun KOHTpOIIA: 3a4eT ¢ OLIEHKOU 0,11 4

AHHOTanuA padoyeil NPOrpaMMpl JTUCHHIJIMHBI
«Ixkogorus» (b1.B.0OJ1.6)

1. Heap jaucuumiauHbl — GOPMHUPOBAHME TMPEJICTABICHHS O COBPEMEHHBIX
HKOJIOTHYECKUX TMpolieMax, 0 (PU3MKO-XMMHYECKHX MpOIEeccax, MPOTEKAIOUINX B Pa3IMYHBIX
KOMIIOHEHTaX OKPY)KaIoLIeH cpenpl W O CTENEHM AaHTPOIOTEHHOTO BO3JICHCTBHS Ha JTH
IpOIIeCcChl; BHIPA0OTKA HABBIKOB CUCTEMHOTO MOAX0JAa K M3YyYEHUIO M PEIICHUIO 3KOJIOIMUYECKUX
npo6JsieM, BO3HUKIIUX B pe3y/ibTaTe MPOMBIIUIEHHO-XO3HCTBEHHOW NEATEIbHOCTH 4YEI0BEKa;
pa3BUTUE MBIIJICHHUS, MO3BOJISIONIETO IPAaBWIBHO OICHMBATh JIOKAJIbHbIE M OTAAJICHHBIC
MOCIIEICTBUS IPUHUMAEMBIX PEILICHUH Il OKpYXKAOIeil cpeibl U YeJIOBEeKa.

2. B pe3yJjbTaTe H3y4eHUs JMCHUIIMHBI 00y4aOLIMIiCS JOKEeH:

Obaaoams crnenyronumu obmenpodeccuonanbubiMu (OIIK) komneTeHIMSIMHE:

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (PHU3MUECKOW KapTHUHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHUHM BEIIEeCTBA s TMOHUMAHUSA
OKpyXarorero Mupa u ssienuii npupoast (OIIK-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHUM BEIIECTBA, MPUPOAEC XUMHUECKOM
CBSI3U B Pa3jIMYHBIX KJIaccaX XMMUYECKUX COCTUHEHMUN JJIsi HOHUMaHHs CBOMCTB MaTepHalioB U
MEXaHU3Ma XUMUYECKHUX IIPOLIECCOB, MPOTEKAIOIHNX B okpyxkatouiem mupe (OIIK-3).

3namy:

— OCHOBHBIE 3aKOHBI 0011IEH 3KOJIOTHH;

— 3aKOHOMEPHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHUU OHOC]EpHI;

— COBpEMEHHBIE IKOJIOTHUECKUE MPOOIIEMBI;

— OCHOBBI PALIMOHATIBHOTO MPHUPOJIOTIOIB30BaAHUS;

— OCHOBHBIE IIPUHIIMIIBI 3aLUTHI IPUPOTHON CPEAbl OT AHTPONOT'€HHBIX BO3/AEHCTBHIA;
CTPOCHHE OCHOBHBIX Treocdep 3eMid U OCHOBHBIC (DU3MKO-XUMHUECKUE IMPOIECCHI,
MPOTEKAIOIINE B HUX;

— OCHOBHBIE TIOHATHUS U IPUHIIUITBI KOHIENIIUN YCTOWYMBOTO Pa3BUTHUS;

— OCHOBHBIC CBEIEHHS O TIJI00anbHOM TpoOsiieMaTuKe, TMPHPOJIHBIX pecypcax,
IUTAHETapHBIX T'PAaHUIAX, AHTPOTIOIC€HHOM BO3JCHCTBHHM HA OKPY)KAIOLIYIO CPENy, YIpaBlICHHH
Ka4eCTBOM OKPY)KaIOLIEH cpelibl;

— TMPUHLUIIBI 3€JICHOM XUMUU.

Ymemy:



— IMPUMEHATh TNOJYYECHHBIE 3HAHMUS JUIS OLEHKU COCTOSIHUS OKpY)KAIoIIEeH Cpensl U
palMOHaIbHOTO UCII0JIB30BAHUS IPUPOJHBIX PECYPCOB;

— HCIIOJIb30BaTh CETEBHIC KOMITBIOTEPHbIE TEXHOJIOTMM U 0a3bl JaHHBIX JIS PELICHHS
KOHKPETHBIX 3KOJIOTUYECKHUX MPOOIIEM.

Braoemw:

— MOHATHIHBIM armapaToM B 006JacTu o0IIel SKOJOTHH, pallMOHAIBHOTO UCTIOIb30BAHUS
IIPUPOJIHBIX PECYPCOB U 3aLIUTHI OKPYKAIOLIEN CPEIBI.

3. KpaTkoe copepxxanue JMCUMILTHHBI

BBeneHne, OCHOBHBIE OHITHSI TUCLUIUINHBL.

MecTo NUCIUIUIMHBI B CUCTEME OOIIEero M XUMHYECKOro oOpa3oBaHUs. DKOJOTHUECKOe
oOpa3oBanue U oOpa3oBaHUE A YCTOMYMBOTO pa3Butus. OOIIECTBO M OKpyKaromlas cpena.
IToHATHE YyCTOWYUBOIO pa3BUTHS.

Moayns 1. OOmme Bompockl skosoruu. buocdepa. buoskonorus. buocdepa u
YCTOMYUBOCTb.

1.1 OcHOBHblE 3aKkOHBI OKosoruu. buoskonorus. Ilonstue 006 >KOcHUCTEMaX.
YcToitunBoCcTh 3KOCcHCTeM buocdepa, ee IBoMONUS U YCTOHYMBOCTh. DKOCHCTEMBI 3eMIU U
ycToH4YMBOCTb. OCHOBHBIE CBEACHNUS O IUIaHeTe 3eMilsl. OCHOBHBIE MTOHATHS 3KOJOTMU. 3aKOHBI U
OpUHOUNBL  3Kojoruu. [loToku »Heprum u BemectBa B 3KocucreMax. (OCHOBHbIE
OMOTreOXMMHUYECKUE LUKIBI (KPyroBOpOTHl BemlecTB). LIMKIMuHOCTh mpoueccoB B Ouocdepe u
YCTOMYUBOCTb.

1.2 Hapononacenenue. YenoeuecTBO Kak uyacTb Ouocdepsl. Jlemorpaduueckue
PO OIeMbI

JluHaMMKa 4eIOBEYECKOM MOMYJISIIUM, POXKAAEMOCTb, CMEPTHOCTb, BO3pacTHAas
cTpykrypa. IIpobaemMbl COBpeMEHHOTro 3Tarna pocTa YMCIEHHOCTH HaceneHus. I'eorpaduueckoe
pacnpezeneHue HaceaeHus. PeryiupoBanye HapoAOHACEIEHHUS.

Monayne 2. Crtpoenune u coctaB reocgep 3emsid. OcCHOBHbBIE (DPU3UKO-XUMHUECKHUE
MPOIIECCHl, MPOTEKAOIIUE B reocdepax.

2.1 Atmocdepa 3emnu

Ctpoenue atmocdepsl, posib (OTOXUMHUYECKUX peakuuid B (OPMHUPOBAHHUU COCTABA
aTMocdepsl.

[TapuukoBsiii 3¢dekr. [TapaukoBbie Ta3sl B atMocgepe. KiimmaTnueckue mociencTBHs
AHTPOIIOTEHHOMN JESITEIbHOCTH.

Pacnpenenenue KOHIEHTpauu 030Ha B atMocdepe. O30HOBBIHM cioi. [IpupoaHbIil UK
030Ha. COBpPEMEHHOE COCTOSTHME 030HOBOTO ciod. IlocnencTeus paspymieHUss 030HOBOIO CIIOS
3emiM ais 4enoBeka M O6uocdepsl B nenoMm. CtparocdepHblii 030H M TPONOC(EpHBIH 030H:
CXOJICTBO U paznuuusi. MexXIyHapoAHOE COTPYAHUYECTBO B OO0JIACTM  OTpaHUYEHHUE
IIPOM3BOJICTBA U MCIIOJIb30BaHMsI 030HOPa3pYIIAIOIINX BellecTB. MOHpeanbCKUil MPOTOKOII.

KucnoTtHsle 70K1U 1 IpoLiecchl OKUCICHUs puMeceil B Tporiochepe. POTOXUMHUECKHUMA
CMOT.

2.2. 'uppocdepa 3emnu

Bunet Bom Ha 3emme. IlpecHbie Boabl. ['mapomornueckuit uukia. ['moOGanbpHbIE
9KOJIOTHYECKUEe MpoOseMbl Tuapocdepsl. [J1aBHbIE KAaTHOHBI M AHHOHBI MPUPOAHBIX BOJI.
KucinoTHo-oCHOBHOE paBHOBecME B MNpUPOAHbIX Bodax. LIlenoYyHOCTH NPUPOAHBIX BOA.
OcHOBHBIE IPUYMHBI, OJTalbl W IOCIEICTBUSA  3aKUCICHHUS NPUPOJHBIX  BOJOEMOB.
OKHUCITUTENbHO-BOCCTAHOBUTENIbHBIE TPOLIECCHl B HPUPOAHBIX BojgoeMax. Crparudukanus
IPUPOJHBIX Bo1oeMOB. [Ipoueccsl adprpodukanyu BogoemMoB. IIpudnHbl U IOCIEACTBUS.

2.3. Jlutocdepa 3emnun

3emHass kopa. IlouBa. Crpoenune mnouBeHHOro cnos. CocrtaB mnouB. OpraHuueckue
BellecTBa B MouBe. Pojb JKMBBIX OpPraHU3MOB B ()OPMHPOBAHHWU TMOYBEHHOTO cjosi. Tspkelnble
MeTaJlel B noyse. [lerpananus nous. BogHast u BeTpoBas 3po3us IOYB.

Monyne 3. AHTPONIOr€HHOE BO3JEHCTBHE HAa OKPYKAIOIIYI CpPelly M paluOHAIbHOE
IIPUPOIOTIOJIB30BAHUE.



3.1. TIlpupomuwsie pecypcbl. [loHsiTue 00 OTXO0max MPOU3BOACTBA M TOTPEOICHHUS.
ManooTxoHble U 0€30TX0IHbIE IPOU3BOCTBA.

3.2 Ilomsatme o0 IUIAaHETApHBIX  TIpaHULAX. AHTPONOI€HHBIE  BO3MYIICHMUS
OMOTEOXMMHUYECKUX ITUKIIOB a30Ta U Gocopa. OCHOBHBIE IPUHIUIIBI 3€JIEHOH XUMUU.

Monynb 4. YcroilunBoe pa3BUTHE

[Tonatue 006 ycroiiuMBOM pa3BuTUH. VcTopus CTaHOBJIECHHMA NOHATHA. Bxian
OTEUEeCTBEHHbIX  yueHbIX. llenn  ycroiumBoro  pasutus OOH. MexnynapoaHoe
COTPYIHHYECTBO B OOJIACTH YCTOWYMBOIO pa3BUTHs. lIpOMBIIITIEHHAs 3KOJOTHUS M 3eleHast
XUMUS KaK HHCTPYMEHT 00ecreueH sl yCTOHYMBOrO pa3BUTH. DKOJIOTHYECKast ITHKA.

4. O0beM yueOHOM THCHUILINHBI

. B 3agernHbIX B akanem.
Bunp! yue6HOU paboOThI
eIMHUIIAX qyacax

OO61ast TpyA0EeMKOCTh NUCIUTUINHEI 0 YYeOHOMY TUIAHY 3,0 108
AyIHUTOpPHBIE 3aHATHS: 0,34 12

Jlexumu (JI) 0,17 6

[Tpaktuueckue 3ausarus (113) 0,17 6
CamocrosrenbHas padbora (CP): 2,55 92

CamocrosTenbHble paboThI € 3aJaHUSIMU 1,88 68

Jlpyrue BUbI CAMOCTOSITENILHON pabOTHI 0,67 24
Bug uTOroBoro KOHTpOJISL: 3a4€T 0,11 4

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«IIpoexTHpoBaHue AeTasnell MammH U annaparos» (b1.B.O/1.7)

1. eap AMCHUIVIMHBI — (GOPMHUPOBAHHE TBOPUECKOTO IMOJAXOAA K BBIMOJHEHHIO
MH)KCHEPHBIX PacueTOB HAa MPOYHOCTh, KECTKOCTh M YCTOHYMBOCTH SJIEMEHTOB KOHCTPYKIIHIA,
JieTaneil v y3J10B MallliH U amiapaToB.

2. B pe3yJbTare H3y4eHUs JUCHUIIMHBI 00y4aIOMMIics J0JKeH:

Obaaoams crnenyromumu obmenpodeccruonanbabiMu (OITK) kommeTeHIusIMu:

- CIOCOOHOCTBIO MCTI0JIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCHHILTAH B ipodeccronanbHo aestensHoctr (OIIK-1);

- CIOCOOHOCTBIO HCHOJB30BaTh 3HAHMUSA O COBPEMEHHOHM (U3NYECKOil KapTuHe
MHUpa, TPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BELIECTBA I NOHUMAaHHS
OKpy»Karomero Mupa u ssienuii npupozast (OIIK-2);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUS O CTPOCHUH BEILECTBA, IPUPOIE XUMUUYECKON
CBSI3M B Pa3JIMYHBIX KJIaCCaX XUMUYECKUX COCTUHEHUH I MOHUMAaHHs CBOWCTB MaTepUAIOB U
MeXaHUu3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAOIMIMNX B OKpykatomem mupe (OIIK-3).

3nams:

— KOHCTPYKIIMH, THIIAXH U KPUTEPUH pabOTOCIIOCOOHOCTHU JeTaneil MaluH, cOOpOYHBIX
enuHUIL (y3JI0B) U arperaTos;

— OCHOBBI TEOPUU COBMECTHOW pabOTHI M METOJbl pacueTa JAeTajled W Y3JIO0B MAllluH U
annapaToB XUMHYECKOH TEXHOJIOTHH.

Ymemu:

— BBINOJHATh U YHUTAaTh TEXHUYECKHUE CXEMbI, YEPTEXKH M ICKU3bl JeTanel, y3JIoB U
arperaToB MallliH, COOPOYHBIX UepTEXel U YepTexH 00IIero BUa;

— TMPOU3BOJAMTH pacyeTbl 10 OCHOBHBIM KpUTEpUSM paboOTOCHOCOOHOCTH U
KOHCTPYHPOBaHUs JeTalieil MalllvH;

— MPOU3BOJUTH pacyeThl U KOHCTPYHUPOBAHHE JeTajeld MallliH U MEXaHU3MOB C yU4ETOM
MIPOU3BO/ICTBEHHON TEXHOJIOTUU U SKCIUTYaTaI|H.

Braoemy:

— HaBBIKAMU KOHCTPYUPOBAHHS U TEXHUYECKOTO TBOPUECTBA;

— IpaBUJIaMHU TIOCTPOCHUS TEXHUUYECKUX CXEM M YepTexeil;



— OCHOBHBIMH METOJIaMHU pacyeTa U MPOEKTUPOBAHHUS MEXaHUYECKHUX Y3JI0B U JIEMEHTOB
TEXHUKU.

Kpartkoe conepxxanue 1ucuMIIHHBI

Monayns 1. Pacdyer XuMHuUecKoro ammapara € MEXaHHYECKUM IepeMEelIMBAIOIIUM
YCTPOMCTBOM.

ITo BceM 3Tamam KypcOBOTO HpoeKTa o(hopMIIIETCs €iHas MOsICHUTENbHAs 3anmucka. B
MOSICHUTENIBHYIO 3allMCKY BKIIIOYAIOTCSA TIPOCKTHBIE W IPOBEPOYHBIE PACUEThl THUIOBBIX
SJIEMEHTOB B COOTBETCTBMM C JCHCTBYIOIIUMH MeToAMKaMu. I[IpousBomutcs: BBIOOD
KOHCTPYKLMOHHBIX MaTEepHaJIOB; pPacuyeT OCHOBHBIX T'€OMETPHUECKHX pa3MEpOB armapara;
pacyer TOJIIMH CTEHOK ammapata M pyOamku; moadop MNpHBOAA; pacdeT (IIaHIEBOTO
COEJIMHEHUS KPBIIIKK C KOPIyCOM afmapaTa; pacdeT Bajla MEUIaJKd Ha BUOPOYCTONUMBOCTD U
MPOYHOCTB; NOJI00P U pacueT My(Thl; TOA00p U pacyeT YIUIOTHEHHS.

Monynsb 2. Ueprex 00111ero Buaa ammapara.

Brimonnsercs yeprex oOIIero Buia ammapara C BHAAMH, pa3pe3aMH, CEUCHUSMHU U
BBIHOCHBIMH 3JIEMEHTAMU, JAIOUIMMHU IIOJHOE MpEACTaBiIeHUue 00 ero yCTpOWCTBE M NPUHIUIIE
paboTbl. UepTex o01iero Buja anmnapara COIEpiKuT:

— H3o0paxenue ammapata (BHUIbL, pa3pe3bl, CEUYEHHUsS, BBIHOCHBIE 3JIEMEHTHI),
coJiepKalue OKOHYATEIbHbIC KOHCTPYKTUBHBIEC PEILICHUS.

— OCHOBHBIE pa3Mephl.

— Pacnonosxenue mrynepos, JroKa, OTIOp anmnapara.

— Tabnuiyy Ha3HaYeHMS WITYLIEPOB B ammapare.

— TexHUYeCKyI0 XapaKTepUCTUKY U TEXHUYECKUE TPEOOBaHUS K HEMY.

Ha BTOpOM mHcCTE BBINOJHSIOTCA YEPTEXKH COOPOUYHBIX €IUHMII M Jeraneid. Ueprexu
BBITOJIHAIOTCSA Ha JHcTax ¢popmara Al.

KypcoBoli mpoekT sBIseTCS CaMOCTOSITEIbHOM padoToOil CTyaeHTa, KOTOpPbIM HeceT
MIOJIHYIO OTBETCTBEHHOCTD 32 €€ KauecTBO (MPaBMIIBHOCTh PacueToB, 0popMIICHHE YepTexel) u
CBOEBPEMEHHOCTD BBITMIOJIHEHUSI BCeX 3TanoB paboT. IlpenonaBarens — pyKOBOJHUTENb MPOEKTa
HanpasisieT paboTy CTyIeHTa, KOHCYJIbTHPYET MO HESICHBIM BONPOCaM, ONpENeNsieT CTEHEeHb
3aBEPILEHHOCTH OTIENbHBIX 3TAllOB MPOSKTUPOBAHUS.

O0beM yueOHOI JUCHUNIMHBI

. B 3auernbix | B akanmem.
Bunpl yae6HOM paboThI
eIMHULIAX gacax

OO11ast TpyA0€MKOCTh AUCIUILIMHBI 0 Y4eOHOMY IJIaHy 2,0 72
AyIHUTOpPHBIE 3aHATUS: 0,28 10

Jlexuun (JI) - -

[Ipaktuueckue 3ansarus (I113) 0,28 10
CamocrosrenpHas padora (CP) 1,61 58
By uTOroBoro KOHTpOJIS: 3a4ET C OLIEHKOM 0,11 4

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«HaueprartenbHas reomerpus» (b1.B.O/1.8)
1. Henap DUCUMIVIMHBI — HM3YYCHHE CIIOCOOOB OTOOpPAKEHHSI MPOCTPAHCTBEHHBIX

(opM Ha IIIOCKOCTH, BHITIOJIHEHHUE M YTCHUE YEPTEKEH, MPaBMWII U YCIOBHOCTEH, MPUMEHSIEMbIX
rpu 3toM (cranaaptsel ECKJ).

2. B pe3yJjbTaTe H3y4eHUs JMCHUIIMHBI 00y4arOUIMiics J0JKeH:

Obaaoams crnenyromumu npodeccruonanbabiMu (ITK) kommereHusmu:

- CIOCOOHOCTh HMCIIOJIb30BaTh MPHUKIAAHBIE IPOrPaMMHBIE CPEICTBA MPU PELICHUU
NPAaKTUYECKUX 3a/1a4 NMPO(EeCcCHOHANBHON NEATEIBHOCTH, METOAbI CTaHAAPTHBIX UCHBITAHUN TIO
ompeesieHUI0 (PU3NKO-MEeXaHUYECKHX CBOMCTB M TEXHOJOIMUECKUX MOKa3zaTeNeil MaTepraioB U
TOTOBBIX MAIIMHOCTPOUTENBHBIX H3JEIUH, CTaHAapTHBIE METOAbl HUX IPOEKTUPOBAHUS,
IPOTPECCUBHBIE METOABI dKcIuTyatanuu usaenuii (I1K-3);



— CMOCOOHOCTh TPUHMMATH y4YacTHE B pPa3pabOTKE CPEACTB TEXHOJOTHYECKOTO
OCHAII[EHUS] MAIIMHOCTPOUTENBHBIX Npon3BoacTB (I1K-9);

- CIOCOOHOCTh HCHOJB30BAaTh COBPEMEHHBIE MH(POPMAIIMOHHbIE TEXHOJOTHH NpPHU
IIPOEKTUPOBAHUHM MAIIMHOCTPOUTENBHBIX N31enuH, pon3BoacTs (IIK-11).

3uamo:

— c1I0COOBI 0TOOPAXKEHHSI IPOCTPAHCTBEHHBIX (HOPM Ha IIIOCKOCTH;

— IPaBWJIA U YCIIOBHOCTH IIPH BBIIIOJIHEHUHU YEPTEKEN;

— BHJIbI CHMMETPHU T€OMETPHUUECKUX QUTyp;

— BO3MOJKHOCTH IPUMEHEHMSI METOJIOB HAuyepTaTEIbHOW TI€OMETPUM Ul DPELICHUs
(U3UKO-XUMUYECKHX 3a/1a4.

Ymems:

— BBIIIOJHATh U UYUTAThb YEPTEKHU T'€OMETPUUYECKMX MOJENEH C YYETOM JEHCTBYIOIIMX
CTaHJIapTOB.

Braoemuw:

— crioco0aMu M MpHeMaMu M300pakeHus MPEMETOB Ha TNIOCKOCTH.

3. KpaTkoe comepxxanue JMCUMILTHHBI

Monyns 1.00mmue npaBuia BbIMOJIHEHHS YePTEKEH.

1.1. TIlpaBuna BbINOJNHEHUS H  OQOPMICHHS 4YEpPTeXEeH B  COOTBETCTBUU C
I'OCT. ®opmatel: pa3Mepbl W O0O3HAYEHHE OCHOBHBIX U JIOTIOJHHUTENBHBIX (hopmMaToB.
Pacnonoxenne ¢opmaroB. MacmTal: HaTypadbHBI MacmTald, CTaHIApTHBIE MAacHITaObl
YMEHBIICHHUA M YyBenudeHus. Jluauu: tunsel U tommmHa JuHui. [pudt: THOBI 1 pasmeps
mpudToB. OCHOBHBIE HAMHCH I'PaUUECKUX U TEKCTOBBIX JJOKYMEHTOB.

1.2. Teomerpuueckue mnoctpoeHus. CONpsDKEHUS: OCHOBHBIE BUIBl U IIpaBUia
BBIIIOJIHEHUS. YKIOHBI M KOHYCHOCTHM: pacueT M IIpaBWJla HaHECEHMsI Ha ueprexe. [leneHue
OKPY’KHOCTH Ha paBHbIe yacTU. HaHeceHNe BBIHOCHBIX U pa3MEPHBIX JIMHUM HA YEPTEKE.

Monyns 2. [IpoeriupoBaHue reOMEeTpHUECKUX GUTYP.

2.1. Meron npoexkuuil. Bugsl nmpoennpoBanus. LleHTpanpHOE NpoenupoBaHUE: LIEHTP
IIPOCLIMPOBAHMS, IIJIOCKOCTh NPOEKUMH, Npoenupyromue Jydd, npoeknuud. CBolicTBa
LEHTPAJILHOTO NpoenrpoBaHus. JI0CTOMHCTBA U HEAOCTATKU LEHTPAIBHOIO IPOELIUPOBAHUS.

[TapamnensHoe mnpoeuupoBanue. HanpasneHune mnpoenupyromux Jayded. CBolicTBa
napajuleJbHOrO  npoeuupoBaHus. IIpoenmupoBaHue  KOCOYrojJpHOE UM NPSIMOYTOJIBHOE
(oproronansHoe). CBoiicTBa OpPTOrOHANBHOrO mpoeuupoBaHus. OOpa3oBaHHE KOMIUIEKCHOTO
yeprexka (dmropa Monka). OpToroHanbHblii yepTesk Touku. Koopannatel Touku. Iloctpoenue
TOYKH I10 €€ KOOPAUHATaM.

2.2. Ilpsimbie muuauM. CriocoObl 3aanust npsAMoil Ha yepTexxe. Kimaccudukanus mpsiMbIx
II0 PaCHOJIOKEHUI0 OTHOCUTEIBHO APYr JApyra: HpsMble MEPECEKAOUIUECs, NapaljelbHbIE U
ckpemuBaromuecs. Knaccupukaiysi npsMbIX OTHOCHUTENBHO IUIOCKOCTEHW MPOEKLUU: MpsMbIe
0O0IIero M YaCTHOTO IMOJIOKEHHS — MPsIMbIe YPOBHS U Ipoerupyromue. [IpuHa iexxHoCTh TOUKH
npsaMon. TeopeMa o0 mpoenupoBaHUU IPSIMOTO YIIa.

2.3. IInockoctb. CriocoObI 3a1aHus TUIOCKOCTH Ha yepTexe. Kinaccudukanus miockocTei
[0 PACHOJIOKEHHIO OTHOCUTENIBHO IUIOCKOCTEH MPOEKIMHA: IUIOCKOCTH OOIIero M YacTHOTO
II0JIOXKEHUS — MPOEMpYIOIKe U YpoBHs. [IpuHaIeKHOCTh TOUKU U IPSIMOM MIIIOCKOCTH.

2.4. Kpussle nunun. Knaccupukanuss KpuBBIX: LUPKYJIbHBIE U JIEKaJbHbBIC,
3aKOHOMEpPHBIE U He3akOHOMepHbIe. [Iopsanok kpuBoi nuHuu. [lnockue KpuBbIe JIMHUA BTOPOTO
NopsiZIKa: 3JUTUIC, mapadoia, runepbosa. [IpocTpaHCTBEHHbIE KpHUBBIC: IMJIMHAPUYECKAs H
KOHUYECKasi BUHTOBbIE JIMHUU.

2.5. TloBepxnoctu. OOpa3oBaHne ¥  3aJaHHE IOBEPXHOCTEH HA  4YEpTExKe
(kuHEMATHYeCKU M KapKacHbI cmocoObl). [lonstHe 00 ompexenuTene MOBEPXHOCTH.
Knaccudpukanuss moBepXHOCTEH: JHMHEHYaThle W HEJIMHEWYaThle, IMOBEPXHOCTH BpallCHHUS,
MIOBEPXHOCTH C JBYMS HANpaBISAIOLIMMU M IUIOCKOCTbIO THapajienu3Ma. BuHHTOBBIE
MIOBEPXHOCTU. XapaKTepHbIE JTUHUH NTOBEPXHOCTEN BpallleHUs: MEPHUIMAHBI, IJIaBHbII MEPUAMAH,
napajuienu, 3KBaTop, ropiao. ITpuHauiexkHOCTh TOUKH TOBEPXHOCTH.



2.6. T'eomerpuueckue Tena. [I[poekum MHOTrOrpaHHUMKOB (IpaHHbBIE T'€OMETPUUYECKUE
Tena), B TOM YHCJE MpaBUWIbHBIE (TETpa’lp, reKca’p, OKTa’Ap, AOJAEKa’dap, MKOca’ap), Tela
BpalleHust (LUIMHIP, KOHYC, 1ap, TOP).

2.7. CummMmerpusi reomerpuyeckux (uryp. CUMMeETpUsi OTHOCUTENIBHO IUIOCKOCTH,
psAMON, TOukd. CHMMETpHSI BpallleHUs], TOPSIIOK OCH CUMMETPHUH.

2.8.  OmnpeneneHue HaTypaJlbHONW  BEIWYMHBI OTpe3Ka MNPAMOM U IUIOCKON
¢urypsl. OnpeneneHue HaTypalbHON BEIMYMHBI OTPE3Ka MPSAMON CHOCOOOM MPSIMOYTOJIHHOTO
TPEYrOJIbHUKAa M CII0OCOOOM IPOCIUPOBAHMS Ha JOMOJHHUTEIbHYIO IIOCKOCTh. [locTpoenue
HATYpaJbHOH BEIMUYMHBI TUIOCKON (DUTYPHI.

2.9. Ilepeceuenne reoMeTpHuecKux  00pa3oB. IlepeceueHne  MHOTOTrPaHHUKOB,
MHOTOTpaHHMKA C IOBEPXHOCTHbIO BpalleHus. IlepecedeHne MOBEpXHOCTEH BpallleHUs: JBYX
MPOCLUPYIOIINX IMOBEPXHOCTEH, NpoelMpyrolen ¢  Henpoeuupyromeil. Ilepeceuenue
HENPOELUPYIOUINX IOBEPXHOCTEH BpALlEHUS C MapauleJbHBIMM oOcsMH. Teopema o
[IEPECEYEHNH COOCHBIX IOBEpXHOCTEHl BpamieHusa. IlocTpoeHne JMHUM THepeceueHus
HENPOCLUPYIOLUIMX IOBEPXHOCTEH BpalllEHUS C MEPECEKAIOIIMMUCS OCAMH  METOAO0M
KOHIIGHTpUYecKuX cdep. YacTHble cilydyal IepecedeHHs IMOBEPXHOCTEH BTOPOTO MOpsIKa:
TeopeMa MoOHXa U €€ CIIeICTBUE.

Monyns 3. M3o6paxenus npeameros o ['OCT 2.305-2009.

3.1. N3o6paxenus. Buapl nuzobpaxxenuii mo 'OCT: Buabl, pa3pessl, CeUeHUs], BBIHOCHbIC
sneMeHTbl. OCHOBHBIE BHUJIBL | J1aBHBIM BUJ, TpeOOBaHUs, NMPEIbSABISIEMbIE K TNTABHOMY BUIY.
JloToTHUTENbHBIE M MECTHBIE BHJBL. Pa3pesbl, KiaccupHKaius pa3pe3oB MO PACHOJIO0KESHUIO
CEKYyLIEH IUIOCKOCTHM OTHOCHUTEIBHO IIJIOCKOCTEM MpPOEKUMi: pa3pe3bl BEPTUKAJIbHBIE,
TOpPU30HTAJIbHBIE M HakJIOHHBIE. Kiaccuukaiys pa3pe3oB MO YHUCITY CEKYIIMX IUIOCKOCTEH:
pa3pe3bl IpPOCTbIE U CIOXKHBIE — CJOXKHBIE CTYNEHUYaTble MU CIOKHBIE JIOMaHbIE pa3pesbl.
CoBmenieHHble u300pakeHus. MecTHble pa3pe3bl. CedeHus: HaJ0KEHHBIE U BBIHECCHHBIE.
BrirocHbie 3nemenTsl. [IpaBuina 0o0o3HaueHHs N300paskeHHI.

3.2. HaksioHHbIE ceueHus reoMerpuueckux ten. [loctpoeHue npoekuuil 1 HaTypajbHbIX
BEJIMYUH TE€OMETPUYECKUX Tel. HakIOHHbBIE ceueHuss MHOTIOIpaHHUKOB. Bunapl u mpasumiia
IIOCTPOEHHUS CEUYEHUM LMIUHApPA. 3aBUCUMOCTh BHJAa HAKIOHHOTO CEYEHHsS KOHyca OT
pacroJIOKEHUsI CEKYIIEeH IUIOCKOCTH OTHOCHTEIBHO OCH KOHyca. HakioHHbIE cedeHus mapa.
IIpaBuiia moCTpOEHMSI HAKJIIOHHBIX CEYEHUM COWIEHEHHBIX TEI.

3.3. AkcoHoMmerpuyeckue uepTexku wu3aenuid. O0pa3oBaHHEe aKCOHOMETPUYECKOTO
yeprexka.  IlepBuyHas w  BropuyHas  npoekimu.  KoapuuumeHTbl  HCKaXeHUs
aKCOHOMETPHUYECKOro ueprexxa. I[lepexos OoT HaTypadbHBIX KO3(PPUIMEHTOB HMCKKEHHUS K
IIPUBEICHHBIM. Buapl akcoHOMeTpuHM. BBINOJIHEHHE UYEpPTEKEHM MHOTOYIOJIBHUKOB U
OKPYXXHOCTEHl B TPSIMOYTOJIBHOM M KOCOYroJIbHOW (TOPHU3OHTAJIBHONH U (PPOHTAIBHOMN)
N30METPUAX. AKCOHOMETPUUECKUE YEPTEIKU FEOMETPUIECKHX Tell. Pa3pe3bl B aKCOHOMETPHH.

3.4. [Ipumenenre 00pa3oB M METOJOB HAuepTAaTENbHOW T'€OMETPUHU IS PELICHHUS
bu3nKO-XUMHUECKHUX 331a4. [ paduueckoe n300pakeHne cOCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM:
OTPE30K COCTaBa, TPEYTOJIbHUK COCTaBa, TETpadAp cocTasa. I paduueckoe n3o0paxeHne CBOWCTB
MHOTOKOMIIOHEHTHBIX cHcTeM. ['paduyeckoe n300pakeHHE CTPYKTYPHI BEIIECTB, HMPUMEPHI
M300paXCHUS BEIIECTB.

4. O0beM yueOHOM THCHUIINHBI

o B 3aueTHBIX B akanem.
Bunpl yaeOHOM nesTenbHOCTH
eIMHUIIAX qyacax

OO11ast TPYA0EMKOCTh AUCIUIUIMHBI 10 Y4€OHOMY IJIaHy 4 144
AyIHUTOpPHBIE 3aHATHS: 0,44 16

Jlexumm (JI) 0,17 6

[Ipaktuueckue 3ausarus (113) 0,27 10

JlaGopaTopusie padotsl (JIP) - -
CamocrosrensHas pabora (CP): 3,44 124

PacueTHo-rpaduyeckue paboThl 0,94 34




IToaroToBka K KOHTPOJIBHBIM paboTam 0,55 20

Jlpyrue BUJbl CAaMOCTOSITENIEHON pabOThI 1,83 66

Bua uTOroBoro KOHTpOJISL: 3a4ET C OLIEHKOU 0,11 4

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«®Pu3nyeckass XMMHs TYTOMJIABKUX HEMETAJIMYECKUX CWIINKATHBIX MaTEePHAJIOB)
(b1.B.O/1.9)

1. Heapr aucuumIMHBI — TnpuoOpeTeHHe MpPEeACTaBICHHM O  CTPYKTypax
TYTOIUIAaBKUX HEMETAJUIMUECKUX CUIMKATHBIX MarepuainoB (THCM) B pa3nuuHbIX COCTOSHUSX U
X CBOHCTBAaX, a TaKkke O (PU3MKO-XUMHUYECKUX 3aKOHOMEPHOCTAX IPOIIECCOB, JIEKAIIUX B
OCHOBE ITPOEKTUPOBAHMS COCTABOB M TEXHOJIOTUY NOJYYEHMSI Pa3JIMUHBIX CUJIMKATHBIX U APYTUX
TYTOIUIABKUX HEMETAIUNIMYECKMX MaTepUaloB (KEPAaMUKH, BSDKYIIMX MaTE€pUaloB, CTEKIA H
CUTAJIIOB).

2. B pesyabTaTe n3y4eHusi AMCUHUILIMHBI 00y4AIOMIMICS H0JIKEeH:

Obaaoams crnenyromumu npopeccuonansubiMu (I1K) komnereHnusMu:

— CMOCOOHOCTBIO TUIAHUPOBATh U NMPOBOAUTH (PU3NYECKUE U XUMUUECKUE HKCTIEPUMEHTHI,
IPOBOJUTH 0OpaOOTKY MX pEe3yabTaTOB M OLIEHHBATH MOTPEIIHOCTH, BBIIBUTATh THIOTE3bl U
yCTaHABIMBAaTh TPaHMIBI UX NPUMEHEHMs, IPUMEHATh METOJbl MAaTEMAaTUYECKOrO aHalIu3a U
MOJEIUPOBAHUS, TEOPETUUECKOTO U IKCIIepUMeHTalbHOTO nccaenoBanus (I1K-16);

— TOTOBHOCTBIO MPOBOJUTH CTaHJIAPTHBIE U CEPTU(PUKALMOHHBIE HCIBITAHUS
MaTepUasoB, U3ACTHUN U TexHonorndeckux mnporeccos (I1K-17);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUE CBOWCTB XMUMUYECKUX 3JIEMEHTOB, COEAMHEHUN U
MaTepHalioOB Ha X OCHOBE JUIsl pelIeHus 3a1a4 npodeccuonanbHoi aesrenbHoctd (I1K-18);

— TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHUYECKYI0 HMH(POPMAIMIO, OTEUECTBEHHBIA W
3apyOeXHBIN OMBIT 10 TeMaTuke uccnenosanus (I11K-20).

3nams:

— O0COOEHHOCTH CTPOCHMSI CHUJIMKATOB M JIPYTMX TYTOIUIABKMX HEMETaJIIMYECKHX
MaTepHalioB, B KPUCTAIUTMYECKOM, CTEKJIIO0OPa3HOM, BHICOKOAMCIIEPCHOM U KHJIKOM COCTOSHUH,
B3aMMOCBSI3U CTPYKTYpbl U CBOWCTB MAaTEpHUajoB B PA3IMUHBIX COCTOSHUSAX, a TaKXKe IYTH
ynpasieHus cBoiicteamu THCM;

— METOJIbl TePMOJMHAMUYECKOT0 ONUCAHHUS XUMUYECKHX M (Da30BBIX PABHOBECHIl B
MHOTOKOMIIOHEHTHBIX CUCTEMAX;

— METO/IbI IIOJyYEHMsI, CBOMCTBA U IPUMEHEHNE HEKOTOPBIX HECUIIMKATHBIX COEIMHEHUN
KpEMHUS, UCTIOJIb3YEMBIX B TEXHOJIOI' MM CUIIMKATOB;

— OCHOBHBIE IOJIOKEHHS Y4eHHsS O (Pa30BBIX PABHOBECHSIX M JUAarpaMMax COCTOSHHS
pa3IMYHBIX CUIMKAaTHBIX CHCTEM, JIeKallUX B OCHOBE pacyeTa COCTaBOB TEXHUYECKHX
CUJIMKATHBIX ITPOJIyKTOB;

—  (U3UKO-XMMHMYECKHE OCHOBBl BAXHEWIIMX IPOLECCOB, MPOUCXOIAIIUX MpPH
BBICOKOTEMIIEPATYPHOM CHUHTE3€ CHJIMKATOB U JIPYTUX TYTOIUIABKUX COCTUHEHUHN (AMCCOLnaIys,
Aeruaparanys, TBepAo(}azoBble peakiHM, CHEKaHWe, PEeKpPUCTAUIM3alus, IUJIaBJICHHE,
o0pa3oBaHue 3apObILIeH U POCT KPUCTAIIIOB).

Ymemns:

— OIpeAensATbh TEPMOJWHAMHUYECKUE XApAKTEPUCTUKM XHMHUYECKUX pEakuuid W
PaBHOBECHBIE KOHLIEHTPALIMH BEILECTB;

— IPOTHO3UPOBATh BIMSHHME PA3IMYHBIX (PAKTOPOB HA PaBHOBECHME B XUMHYECKHUX
peakuusx;

— OIIpPENENATh HAPaBICHHOCTD IPOLECCA B 3alaHHBIX HAYaJIbHBIX YCIOBUSX;

— YyCTaHaBJIMBaTh TpaHUIBl OOnacTel yCTOH4YMBOCTH (a3 B OJHOKOMIOHEHTHBIX U
OMHAPHBIX U TPEXKOMIIOHEHTHBIX CUCTEMAX;

— ONIPENeJIATh COCTaBbl COCYIIECTBYIONINX (ha3 B T€TEPOreHHbIX CUCTEMAX;

— COCTaBJATb KHHETUYECKHE YPABHEHUS PEAKUUH U MPOrHO3UPOBATh BIIUSHUE




TeMIIepaTypbl Ha CKOPOCTh MPOIIECCa;

— HCIOJIb30BaTh 3HAHHMS O CTPOCHUU BELIECTBA, NPHUPOAEC XUMHUYECKONW CBS3U B
pa3UYHBIX KJaccaX XUMHUYECKUX COCIMHEHMM [JIsi TOHMMAaHHUS CBOMCTB MaTepUaioB U
MeXaHUu3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM MUPE.

Braoemy:

— METOJIUKON paboThl C auarpaMMaMd COCTOSHHS M YMETh HCIIOJb30BaTh UX JUIS
pEIIeHUs TMPAKTUYECKUX 3aJa4 CHJIMKATHON TEXHOJOTHUH, BKIIOYash BHIOOP ONTHUMAbHBIX
COCTAaBOB TEXHUYECKUX MPOIYKTOB M OIICHKY TapaMeTPOB (PU3UKO-XUMUYECKUX MIPOIIECCOB;

— TEOPETUYECKHUMHU OCHOBAMH IPOIECCOB CHUHTE3a CUJIMKATOB, BKJIIOYAs 3HAHUS HX
MEXaHu3Ma, KHUHETHMKM U BIHUSHHUS OCHOBHBIX TEXHOJIOTMYECKUX DIapamMeTpoB Ha HX
HalpaBJieHUuEe, CKOPOCTb U CTEINEHb 3aBEPIICHHOCTH;

— METOJAAMH U CpPEJICTBAMH TEOPETUUYECKOTO U HKCIEPUMEHTAIBHOTO HCCIEI0BAHMS
MPOLIECCOB CHHTE3a, M3YYEHUS CBOMCTB CHIIMKATHBIX MAaTEPUAIOB B PA3IUYHBIX COCTOSHHUIX
BEIIIECTBA.

3. Kparkoe cogepkaHue I CUHUILINHBI

Monynb 1. Coenunenns kpeMuus B TexHosnorun THCM» (camocToATeNbHOE U3YYEHUE).

OnemeHTapHblii kpeMHui. llonydyeHue, cBoiicTBa, nmpumeHeHHe. CHIMIMABI KPEMHMSL.
[Tonmy4yenue, cBoiictBa, npumeHenue. KapOun kpemuus. Ilomydenue, cBoicTBa, NMpPUMEHEHHE.
KpemueBogoponbl. Ilonyuenue, cBoiicTBa, mnpumeneHue. Kpemueranorensl. Ilomyuenue,
CBOMCTBa, mnpuMeHeHue. Kpemuuiloprannueckue coeauHenus. [lomydyeHue, CBOMCTBa,
MIPUMEHEHUE.

Moaynb 2. Cunukatel 1 Ipyrue TyroljaaBKUE COCTMHEHHUS B PA3JIUYHBIX COCTOSIHUSX.

Xumuyeckasi CBS3b B CHJIIMKATax W JPYrHe TYrOIUIaBKUX coeluHeHMsX. CUIMKaTtbl U
JIpyrue  TYroIUIaBKHE€  COEAUMHEHUsT B  KpUCTAIUIMYECKOM  cocTtossHuu.  CTpyKTypa
KPUCTAITMYECKUX CUIMKaTOB M uX kiaccudukamus. [Momumopdusm. TNomutunmsm. JledexTs
KPUCTAJUIMYECKOM pEeLIEeTKH: TBEpPAble pAcCTBOPbl 3aMElICHUs, BHEJIPEHUS W BbIYUTAHUS;
TouyeuyHble TerioBble nedekthl o [loTTku u DpeHkento; JTUHEWHbIE AePEeKThl — KpaeBble U
BHUHTOBBIC JTUCIOKAIIUU.

PacnimaBel cunmukatoB. OCOOEHHOCTH KHUAKOTO COCTOSIHUS M CTPOCHHME pACIUIaBOB
cunukatoB. OcoOEHHOCTH M CBOMCTBA CUIMKATHBIX paciuiaBoB CHIIMKATBHl B CTEKIO00pa3HOM
COCTOSTHUM. ['MMOTe3bl CTPOEHUs CTeKa. YCIOBUS 00pa3oBaHUs CTEKOJ. BUABI CTEKON U HX
cBoiictBa. CuiMKaThl B  BBICOKOJUCIEPCHOM  COCTOSTHUH. OCOOCHHOCTH  CBOMCTB
BBICOKOJUCIIEPCHBIX CUCTEM. Y CTOMUYMBOCTh U KOATYJSALMS KOJUIOMIAHBIX CHIIMKATHBIX CHCTEM.
Konnounneie cBoiicTBa KpeMHe3ema, reld KPEeMHEBOW KHUCIOThL. CTPYKTypHO-MEXaHUYECKUE
CBOMCTBA CWJIMKATHBIX BBICOKOJMCIIEPCHBIX CHCTEM Ha IMpUMEpax KpPEeMHEreled U CHUCTEMBbI
IJIMHAT — BOJIA.

Monyne 3. Ydenue o (a3oBbIX PaBHOBECHSIX M JUArpaMMbl COCTOSHUSI CHIJIMKATHBIX
CHUCTEM.

3HaueHHE [MarpaMM COCTOSIHMS [JIsl PELICHUS TEeXHUYECKUX 3a7ad B TEXHOJIOTHUHU
CWJIMKATOB U JAPYTUX TYroIulaBKuX coeauHeHui. [IpaBuno ¢a3 ['n6bca u ero mpuMeHeHue npu
paboTe ¢ TuarpaMMamMu COCTOSTHHSI. MeTO bl TOCTPOESHHS TUarpaMM COCTOSTHUSI.

JuarpamMmbl  COCTOSIHUSL ~ OJAHOKOMIIOHEHTHBIX  CHCTEM.  OJJEMEHThl  CTPOEHUS
OJIHOKOMIIOHEHTHBIX ~ JuarpaMMm coctostHus. Jluarpamma coctosHus — cuctembl  SiO».
[Tonumopduble MoaubUKAINKU KpEMHE3eMa - KBapIl, TPUAUMHUT, KPUCTOOATUT, XapaKTePUCTUKA
UX CTPYKTYpHI U CBOMCTB. [locnenoBaTenbHOCTh U CKOPOCTh (Da30BBIX MPEBPAIICHUM B CUCTEME
SiO; u BIUSHUE MHUHEPAIM3ATOPOB HA 3TU TMpeBpaiieHus. V3MeHeHue yAenbHOTO o0Bema
MaTepuana npu (a3oBbiX mpeBpaieHusX. OTKIOHEHUS OT PaBHOBECHBIX COCTOSIHHM B cHCTEME
Si0;. Oco0Oble pPa3HOBUIHOCTH KpeMHe3eMa (KO3CHUT, KHUTUT, CTHUILIOBHUT, BOJOKHHUCTHIH
KpEMHE3eM) M YCIOBHs MX MOJTy4eHHs U cBoiicTBa. KBapiieBoe cTekio. 3HaueHue cucreMsl Si0O,
JUTSL XUMUU ¥ TeXHOJoruu cuimkatoB. Cuctemsl MgO, ALOs.

JluarpaMMbl COCTOSIHUSI JABYXKOMIIOHEHTHBIX CHCTEM. (OCHOBHBIE THIBI JUArpaM,
AIIEMEHTHI UX CTPOCHHUS U TpaBuia padoThl ¢ HUMU. [IpaBuio pplyara U ero MpUMEHEHUe s



KOJIMYECTBEHHBIX PACUeTOB B JIBYXKOMIIOHEHTHBIX CHUCTeMax. JlmarpaMMbl COCTOSIHUSI CUCTEM
Na,0-Si0,, CaO-Si0,, Al;03-Si0,, MgO-SiO;. OcOOEHHOCTH JTHX CHCTEeM | KpaTkas
XapaKTEePUCTHUKA CYIECTBYIOIINX B HUX COCJAMHCHUH (CHIMKAThl HATPHUS, METACUIIMKAT KaJIbIIHS,
IBYXKaJbLIMEBBIH CHJIMKAT W €ro MOJUMOP(GHU3M, TPEXKAJIbIIMEBbI CHIMKAT, MYIUIHT,
dopcreput, sHcTaTHT). OmnpeneneHue IMOCIeI0BATENILHOCTH (Da30BBIX IMPEBpALICHUI B ITHX
CHCTEMaxX NpU HU3MCHEHUHM TEMIIePaTyphl. 3HAYEHHE CHUCTEM JUIS XUMHUM M TEXHOJIOTUHU
CHJIMKATOB U JIPYTUX TYTOIJIABKHX COCIMHECHUIA.

JlnarpaMMbl COCTOSHUSI TPEXKOMIIOHEHTHBIX cUcTeM. OCHOBHBIC THIIBI JUArpaMM,
ONMIEMEHTHl MX CTPOCHUS M TMpaBWwia paboThl ¢ HHUMHU. M30TepMUYECKHE CeUeHHS U
NoJUTEepMUUECKHe pa3pesbl. [IpuMeHeHre mpaBuiia pbluara Jjisi KOJIMYECTBEHHBIX PacueToB B
TPEXKOMIIOHEHTHBIX cucreMax. Juarpammsl coctosHusi cucreM Na,O-CaO-SiO,, CaO-AL0;-
Si0,, MgO0-A1,03-Si0,, MgO-CaO-SiO;. Oco6eHHOCTH 3TUX CUCTEM M KpaTKasl XapaKTepHCTUKA
CYILECTBYIOIIMX B HUX COCAWHEHHUH (JCBUTPUT, TEJICHUT, AHOPTHUT, IWIIHHENb, KOPIHEPHT,
canupuH, MOHTHUYCIUIUT, MEPBUHUT, OKEPMaHWUT, JMAHOICHJ, TBEPJAbIE pPAaCTBOPHI STHX
coenuHeHuit). OnpesieneHue MocCiIe0BaTeIbHOCTH (Aa30BbIX NPEBpPAIICHHH B ITUX CHUCTEMax
NpyU U3MEHEHHHM TEMIIepaTypbl. 3HAYEHUE CUCTEM JJIsi XHMUU M TEXHOJOTMH CHIIMKATOB M
APYTUX TYrOIUIAaBKUX COCAMHEHHH.

Monyne 4. DU3UKO-XMMUYECKUE OCHOBBI TPOIIECCOB MTPH CHHTE3€ CHIIMKATHBIX H APYTHX
TYrOIUTABKUX COCAMHEHUH.

Jucconmanus. KoncranTta paBHOBECHS! U yIPYroCTh AMCCOLUANNH M UX 3aBUCHMOCTB OT
TeMIIepaTypbl Ui KapOOHATOB, CyIb(})aTOB U HUTPATOB, MCIOJIB3YEMBIX B KaUeCTBE CHIPHEBBIX
MaTepralioB B TEXHOJIOTUH CHIIMKATOB M APYTUX TYTOIUIABKUX MaTE€pUAIIOB.

Jerunparanus. PopMbl CBsS3M BOJBI B TBEPIBIX TeJIaX M €€ CTPYKTYPHOE COCTOSIHUE!
KOHCTUTYLIMOHHAS,  KPUCTAUIM3ALMOHHAs W  ajAcopOIMOHHAs  BojAa. | MIAPOKCHIBI,
KPHUCTAJUIOTH/IPAThl TIOCTOSTHHOTO M TIEPEMEHHOT0 COCTaBa, IEOJUTH. MexkcioeBas BoJa B
TITMHHUCTBIX MUHepanax. DakTopsl, BIUSIONIME HA Mpoliecc Aeruapataunu. [loBeaeHne BeniecTs
U CTPYKTYpHBIE H3MEHEHHUS TIPH JeTUAPATAIIMN. DHTAIBIIHS ACTUAPATAIIH.

TeepnodazoBsie peakimu. OOmuMe CBEACHUS M 3HAYCHUE TETEPOTCHHBIX PEAKIMH ISt
TEXHOJIOTUU CWJIMKATHBIX M APYTUX TYTOIUIAaBKUX MaTepuaioB. Buabl m MexaHusMm nuddysuu
npu  TBepHO(a30BBIX peakuusx ¥ CTaauM, JHUMUTHPYIOIIME MX CKOpPOCTb. CXeMbl
G dy3MOHHBIX MPOIECCOB HAa MPUMEpPE HEKOTOPBIX PEakKIMii B TBEPIOM COCTOSHUHU. Teopus
Tammana-XenBana. OnucaHue KUHETUKU TBEPAO(A30BBIX pPEaKIHMid C MOMOIIBIO Pa3ITHYHBIX
mojeneir. OcoOEHHOCTH peakluii B TBEPAOM COCTOSHHU U (PaKTOPBI, BIUSIONIHE Ha UX CKOPOCTb.
Ponmp sxmakoii W ra3oBoil (a3 mpm TBepHO(}a3oBBIX peakiusx. TepMoanHaMUYecKas
XapaKTEePUCTUKA PEaKIUi B TBEPJOM COCTOSIHUH.

Cnekanue. CymHOCTb, MpPHU3HAKM M JBIDKYIIAs CHJIA Tpolecca CIeKaHus. Bumipl
criekanus. MexanusMm TBepaodaszoBoro crekanus nmo dpenkento u [TuHecy, MexaHu3M ApYrux
BUJIOB CIIeKaHUs. PoJb KpUBU3HBI MOBEPXHOCTH HA IPAaHMIIE Pa3Jielia «IIOpa-TBEPIOE TENO0» IPU
ClleKaHWH. ['paJiueHT KOHIIEHTpAIlMK BaKaHCHI B TBEPJIOM MOPUCTOM Teje. KuHeTtuka mporecca
cniekanus. KoanecueHus W KpUTepuanbHbl pasmep mop no [erysuny. Ponp BszkocTd u
MOBEPXHOCTHOTO HATSDKEHHS JKUAKOM (ha3bl MPH )KUIAKOCTHOM CrieKaHHH. DaKTOPbI, BIUSIOMINE
Ha MpPOLIECC CIeKaHus. BiusHuE crieKaHWs Ha CTPYKTYPY M CBOMCTBA CHJIMKATHBIX M JPYIHX
TYrOIUIAaBKUX MaTE€PUAJIOB.

Pexpucrammmzamusa.  CymHocTh, TNpU3HAKM W JBWKYyIIas  CWJia  Iporecca
pekpucTaiM3auuy. [lepBu4yHas W BTOpUYHAS pEKpUCTAUIM3alMsa. MexaHu3M M KUHETHKa
nporecca pekpuctaumsanud. Cxema pocTa 3epeH NPH BTOPUYHOW PEKPHUCTAIUIM3AIMHU T10
bypke. Ponb KpUBH3HBI TMOBEpXHOCTH Ha TPaHUIC CONPHKOCHOBEHUS 3€peH IpH
pekpucTaum3anui. DakTophl, BIUSIOMNE HA CKOPOCTh PEKPHCTAJUIM3AIMM, U €€ BIUSHUE Ha
MHKpPOCTPYKTYPY W CBOWCTBAa CWJIMKATHBIX M JPYTHX TYTOIUIaBKUX MarepuanoB. Ilnaenenue.
[TnaBnenune kak (azoBbIi mepexona mepBoro poaa. CTPYKTypHBbIE M3MEHEHHUs NPH IUIABJICHHU.
[IpearuiaBienue W Mpolecce KOOMEPATUBHOTO MO3UIIMOHHOTO pasymnopsiaodeHus. Temmneparypa
TUIaBJICHUSI M €€ CB3b C TEIUIOTOM IUIaBICHUS M W3MEHEHHEM SHTPOINMH. BHyTpeHHHE U



BHEIIHKWE (aKTOPbI, BIHMIIOIIME HA TEMIEpaTypy IUIaBieHUs. TyYrormaBkue BeEILECTBA.
Crennduka rniaaBieHUs] KPUCTAIUIMYECKUX U aMOP(HBIX TEJL.

Kpucrammuzanus. OOpa3oBaHue IIGHTPOB KPUCTAUIU3AIUM M POCT KPUCTAJUIOB.
OCoOeHHOCTH ¥ MEXaHU3M TOMOTEHHOTO U I'eTEPOTreHHOTO 3apo/bllIeoOpa3oBaHus HOBOU (a3bl
B pacmiaBax. CKJIOHHOCTh pacIljlaBOB CHJIMKATOB K MEPEOXTAKIACHUIO. MexaHu3M pocrta
KPHUCTAJIOB B CHJIBHO M €J1a00 MepechIleHHbIX paciyiaBaX. Posb 1eeKToB KpHCTALTHUECKON
pemieTku (AUCIOKANMIA) MPU POCTE KPHUCTAIUIOB. 3aBUCUMOCTh YHCIa 00pa3yromuXcsl HEHTPOB
KPUCTATU3AMM U JIMHEHHON CKOPOCTH POCTa KPHCTALIOB OT CTEMEHU MEePEOXIIaKICHHUS.
Kpussie Tammana. 3HadeHue mporecca KPUCTALIM3AIMM B TEXHOJOTMHU CHIMKATOB M €ro
BJIMSIHME HAa CBOMCTBA TEXHUUYECKUX MPOJTYKTOB.

4. O0beM y4eOHON JUCHUINIMHBI

. B 3agerneix | B akanmewm.
Bunpl yue6HON paboThI
eIMHUIIAX qyacax

OO11ast TPYA0EMKOCTh AUCHUIUIMHBI 10 Y4eOHOMY IJIaHy 6 216
AyIHUTOpPHBIE 3aHATHS: 0,56 20

Jlexumm (JI) 0,22 8

[Ipaktuueckue 3ausarus (I113) 0,17 6

JlaGopaTopusie padotsl (JIP) 0,17 6
CamocrosrenpHas pabora (CP): 5,20 187

IToaroToBka K KOHTPOJIBHBIM paboTam 1,00 36

Pedepat 1,50 54

CaMOoCTOSTENBHOE N3YUEHHE TUCIUIUINHBI 2,70 97
By uroroBoro KOHTpOJIs: SK3aMEH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbpl JTUCHHIJIMHBI
«TenoBble MpoLECCHI M arperaThbl TYrOMJIABKUX HEMETAJTHYECKUX CHJIMKATHBIX
martepuaJioB» (b1.B.0O/1.10)

1. Heap aMCHMIIMHBI — NOpHOOPETEHHWE  3HAHMW [0 TEOPETUYECKUM OCHOBAM
TeHepallii Tella W TEIUIOBBIX MPOLECCOB, MPOTEKAIOUIMX IPH MOJYYCHHH CHIMKATHBIX
MaTepHalOB W M3JCIUH, a TaKKe MPHHIMIAM pabOThl, YCIOBUSM OJKCIUTyaTallid, OCHOBaM
IIPOEKTUPOBaHMs TensoBbIx arperatoB THCM.

2. B pe3yabTarTe 0CBOCHHS JHCHUIUIMHBI 00yYAIOIIHIICS T0JKeH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— TOTOBHOCTBIO K OCBOCHHUIO U IKCIUIyaTallud BHOBb BBOJAMMOTo obopynoBanus (ITK-
8);

— CIIOCOOHOCTBIO  AHAIM3MPOBATH  TEXHUYECKYIO  JOKyMeHTanuioo. [loaOupatsh
00opyZ0BaHKe, TOTOBUTH 3asBKH Ha puodpeTenue u peMoHT obopynoBanus (I1K- 9);

— CIIOCOOHOCTBIO BBISBJISATH W YCTPAHATh OTKJIOHEHUS OT PEXUMOB pPabOTHI
TEXHOJIOTUYECKOT0 000PyI0BaHMsI U ITapaMeTpoB TexHoJoruueckoro npouecca (I1K-11).

3nams:

— TEOPeTHYECKHE OCHOBBI OPraHM3aLMU TEIIOBOH 00pabOTKH B TEIUIOBBIX arperarax
CUJIMKaTHOM TEXHOJIOTHH

— MpHUHLMIBI BBIOOpa U pacyera (pyTepoBOK TemioBsix arperaroB THCM

—  TEOPETHUYECKHE OCHOBBI MpOIECCAa CYLIKH CHIPHEBBIX MaTEpUAIOB W H3ICIUN
CUJIMKaTHOM TEXHOJIOTHH;

— KOHCTPYKIMHM M MPHHLUUIBI PabOThl OCHOBHBIX TeruloBeIXx arperatoB THCM wu
CYLIWJIOK JUISl CYLUKH ChIpbs U u3neanit THCM.

Ymemu:

—  OCYILECTBJIAATH BBIOOP TEIIOBOM 00pabOTKHM M MCTOYHHMKA TEIUIa ISl TPOU3BO/ICTBA
nmanHoro suga THCM




— TMPOU3BOAUTH BHIOOp KOHCTPYKIMH TEIUIOBOTO arperara Juis IPOU3BOJICTBA
THCM wu ocymiecTBisTh HE0OX0AMMbIE KOHCTPYKTUBHBIC M TEIUNIOTEXHUYECKHE PACUETHI;

—  BBIIOJHATH ¥ YNTATh YEPTEKU OCHOBHBIX TeIIOBBIX arperatos THCM;

—  HCIIOJIb30BaTh CPEJCTBA KOMITBIOTEPHOU T'padUKH I U3TOTOBIICHUS YePTEKEH.

Braoemy:

— 3HaHUSIMH 00 3((EKTUBHOCTH HUCIOJB30BaHUS U CIIOCO0aX SKOHOMHUHU TeIUla MpHU
npoussojactse THCM

— 3HaHUAMH OO0 OCHOBHBIX (PU3HKO-XMMHYECKUX Ipoleccax, MPOUCXOIANIUX MpU
cuateze THCM u ux cBsi3u ¢ mpoleccaMu TerioooMeHa

— 3HAHMSIMHU O COBPEMEHHOM TeIUIoTeXHHYeckoM obopynoBanuu THCM

—  METOJMKOM KOHCTPYKTUBHBIX M TEIUIOTEXHUUYECKHX PACUETOB TEIUIOBBIX arperaroB
THCM.

3. Kpatkoe conep:kaHue TUCHUILIHHBI

OOmue »meMeHTbl KOHCTPYKLUHU TEIUIOBBIX arperaToB: 30Ha IeHEepaluy TeIula M 30Ha
TEXHOJIOTMYECKOr0 IIpoLecca.

I'enepanyss TEIUIOTHI B TEIUIOBBIX arperarax  Buiael TommBa M HMX OCHOBHBIE
XapaKTepUCTUKU. PacueT mporecca ropeHus TOIUIMBA, CIOCOOBI M YCTPOMCTBA Ui CHKUT'AHUS
Pa3HBIX BHUJIOB TOILIMBA. BUIBI 3JIEKTpOHArpeBaTesIed M Iedeld CONPOTUBIICHUSA: MaTEPUAIbI,
KOHCTPYKILIUU U YCIIOBHS CITY>KOBI.

Ponb ra3oBBIX MOTOKOB B OpraHu3amu paboTsl TemaoBeIX arperatroB THCM.
OcobeHHOCTH ABUKEHHSI Fa30BbIX NOTOKOB B ycTaHOoBKax THCM.

TennooOMeHHbIE TPOLECCHl MPH TEMJIOBOM 00paboTke B mewax u cymmikax THCM.
KoHBeKTHBHBIH pexuM paboThl TEIJIOBBIX arperatoB. PaquannoHHbIA pesKuM pabOThl TEIIOBBIX
arperaToB. Pa3HOBHTHOCTH U 00JIaCTH MPUMEHEHHS paJlallMOHHOTO TEIJI000MeHa.

[Tpo6embl TEMIONU30IAMN pU paboTe TEIUIOBBIX arperatoB. TpeboBaHus K GpyTepoBke,
OTHEYIIOPHBIE U TEIUIOU30JALHUOHHBIE MaTEpPHUaIbl, HCIOJIb3yeMbIE I[PU KOHCTPYUPOBAHUU
teruioBelx  arperatoB THCM. Pacuer (¢yTepoBOK B  YCIOBUSAX CTAallMOHAPHOTO H
HECTaLMOHAPHOTI'O TEIUIOBOTO MTOTOKA.

IIponeccel, MpoOUCXOAAIIME IMPHU YAAJICHUM BIArd M3 MAaTepUalOoB WIH H3JEIUH,
MEXaHU3MBbI [IEPEMEILEHNUs BIard BHYTPU MaTepHalla, yCaJO4HbIe HANIPSHKEHUs, IIOBEPXHOCTHBIN
Y KPUTHYECKUH I'PaJJMEeHT BIAXXHOCTU. BBIOOp ONTHMaIbHBIX peXUMOB cylmku. KoHCTpyKuuu u
OPUHIUO PAaOOThl CYLIMJIOK JUIS CYIIKM CHIPhEBBIX MaTepHaOB W CYIIKH KEePaMHUYEeCKHUX
U3JIECIIUN.

OcHOBHBIE (DU3MKO-XUMHUYECKUE TMPOIECChl, MPOUCXOASIINE MpU OOXKHUIe H3ACTHHA
KEpaMHUYECKOW TEXHOJIOIMH, HHTEPBAJl CIICYEHHOIO COCTOSIHUA U €r0 BIMSHUE HA OpPraHU3aLUIo
nporecca ooxura. Knaccudukanus neueit s ooxura kepaMmudeckux nznenuid. Konerpykuus u
OpUHLUMO palboThl TMedyeld mnepuoaudeckoro naeiicteus  Ileun HempepeIBHOTO AEHCTBUS,
KJ1accu(pUKaus Mo pexumMy o0Xura u BULy KepaMuueckux uznenuid. KoHCTpyKuus 1 npuHIMI
NEUCTBUA  TYHHENBbHBIX II€YEH  OTKPBITOrO IUIaMEHH. Pacduer NpOU3BOAUTENBHOCTH,
TE€OMETPUYECKUX Pa3MEPOB M CTPYKTypa TEIUIOBBIX OajlaHCOB TYHHENBHBIX nedeld. [IpuHimn
paboThl, 0COOEHHOCTH KOHCTPYKLMH W 00JacTh NMPUMEHEHUS My(QENbHBIX Medel s o0xura
U3JeNui KepaMU4ecKo TexHosoruu. OcoOEHHOCTH KOHCTPYKUMH M 00JacTh HPUMEHEHUS
KOHBEHepHbIX Teueil. Oiekrpuueckue mnedd. TpeGoBaHus K MaTepually HarpeBarels,
0COOEHHOCTH KOHCTPYKIMM M OpraHu3anuu oOxwura. BreicokoTemmnepaTypHbI€ 3JEKTpHUECKUE
Heyu JJsl 00KUra u3eNuii TEXHH4EeCKON KepaMUKH.

TennoBble arperatbl CTEKOJIBHOM TexHoJIoruu. lIpomecchl, mnpoucxondiue Ipu
TepMOOOPaOOTKE CTEKOJbHOM ImuXThl. Kiaccudukanus CcTeKIOBapeHHBIX meuyeil. Bpidop
KOHCTPYKLIMU CTEKJIOBApEHHOM Teud B 3aBUCHUMOCTH OT COCTaBa CTEKJIa, BHMJA U CIOco0Oa
BbIpA0OTKU cTekjousaenuid. KOHCTpyKuus M NpUHIMI ACUCTBHUS Ie4Yed MepuoJIuvecKoro
nevictBus. KoHCTpykuus M NpUHOUN JEHCTBUS BAaHHBIX II€4eH HENPEPBIBHOIO JEUCTBHA.
Knaccudukamus, oduue 3eMeHThl KOHCTPYKUUU. KOHCTPYKIIMY ¥ IPUHIIUIT ASHCTBUS TUIIOBBIX
ne4yel HENpEepbIBHOTO JAEHCTBHS JUIsl NMPOU3BOACTBA CTEKJIAa M cTekiomsnenuil. CpaBHEHHE



pa3HBIX TUIIOB IMEYe 1Mo TeroBoi 3 dekTuBHOCTU. [Iporeccsl TermooOMeHa u Bapka CTEKIa U
B BaHHBIX 1€4aX HENPEPBIBHOTO AEHCTBUSA. PacueT KOHCTPYKTUBHBIX Pa3MEPOB CTEKJIOBAPEHHBIX
neueil  HEeHmpepbIBHOTO — JEMCTBUS, CTPYKTypa TEIUIOBBIX OanaHcoB.  Vcmonmb3oBaHHe
ANIEKTPOIHEPTUM JUIsl BapKHM CTEKJIA. DJIEKTPUYECKUE IEUU NMEPUOJUYECKOIO U HENPEPBIBHOTO
neucTBus, TpeOoBaHMs K d3JekTpojaMm. [ azosnekrpuueckue neud. CpaBHEHHE IUIAMEHHBIX,
AIIEKTPUYECKHUX, Ta303JEKTPUUYECKUX Meued 1o 3(P(PEeKTUBHOCTH HCIONB30BAHUS TEIIOBOU
JHEPIUH, YACIBHOMY ChbeMy. BerioMorarenapHble e4u CTEKOJIBHON TEXHOJIOTHH.

TennoBble arperaTsl A1 MPOM3BOJACTBA BXKYIIUX MarepuaioB. IIpouecc oOpa3oBaHus
KJIMHKepa B MEYHBIX arperarax. MOKpbIid U Cyxoi crioco0 Mpou3BOICTBA LIEMEHTHOTO KIMHKEpA.
@OU3MKO-XMMUYECKHE TMPOLECChl, MPOTEKAIoIIMe TMpH OOXKWUIEe CHIPbEBOM CMecH U
TEIJIOTEXHUUYECKUE XapaKTEPUCTUKH OCHOBHBIX TEXHOJIOIMYECKUX 30H IIEUHOr0 arperara.

Konctpykuuss u mnpuHuuMn palOoThl BpalAIOMIMXCS Med4eld MOKpOro crocoba
npousBojacTBa. Ilpomecchl TemmooOMeHa BO  Bpamlamomeiicss MeYd MOKPOTro  crocoba
IPOU3BOJICTBA, IYyTH MHTEHCU(MKALMM KOHBEKTUBHOM Temyonepenauu. [leunble arperatsl
CyXOro croco6a MpOU3BOJICTBA C 3all€YHBIMHM TEIUIOOOMEHHMKaMU. BBIHOCHBIE PEAaKTOPHI-
JeKapOOHU3aTOPBI MEYHBIX arperaroB Cyxoro crnoco0a, UX pasHOBUAHOCTH M MPUHIUM PaOOTHI.
KoHCTpYKIIMM U TEIIOTEXHHUUYECKHE OCOOCHHOCTH PabOThl XOJOAWIBHUKOB MEYHBIX arperaTtoB
JUI IPOM3BOJCTBA LIEMEHTHOTO KJIMHKepa PacueT KOHCTPYKTMBHBIX Pa3MEPOB BpaLIAOLIMXCS
neyeil, CTpyKTypa TEIUIOBOTO M MaTepHalbHOIO OallaHCOB BPAIIAIOLIUXCS Meuell MOKPOro U
CyXoro croco0a Mpou3BOJICTBA IEMEHTHOIO KJIMHKepa. ['a30-MaTepualibHble TOTOKU B MEYHBIX
arperatax LEMEHTHOTO IPOM3BOJICTBA M MX B3aUMOCBA3b C IMPOLECCAMU TEIIOOOMEHa.
KoHcTpykiiuss M NOpUHLIMN JAEHCTBUA IIAXTHBIX ME€Yed M Ie4ed KUIALIEro Ciaos s
NIPOU3BO/ICTBA M3BECTH. [ MIICOBAapOYHBIE KOTJIbI, YCTAHOBKM COBMECTHOI'O MOMOJA M OOXKHTa
(cymkn) celpbeBbIX MaTepuanoB. KoHTpoib Hag paboTo TEIIOBBIX arperaros.

4. O0beM yueOHOM TUCHMILINHBI

Bunpl yaeGHOM paboThI Beero
B 3au. en. B akaz. gacax
OOm1as TpyA0EMKOCTh AUCIUILIMHBI 110 Y4eOHOMY IJIaHy 4 144
AyIHUTOpPHBIE 3aHATHS: 0,75 27
Jlexumm (JI) 0,33 12
[Ipaktuueckue 3ausarus (I113) 0,41 15
CamocrosrenpHas padora (CP) 3 108
Kypcosoii npoext (KII) 1,5 54
Jlpyrue BUbl CAaMOCTOSITENTLHON paboThI 1,5 54
Buj uroroBoro KoHTpOIs: SK3aMeH 0,25 9

AHHOTanuA padoyeil NporpaMMbl JUCHHUILIMHBI
«Munepanorus u kpucramuiorpapus» (b1.B.0O/.11)

1. Meap aMCHUIUIMHBI — TpUOOpeTeHHWe 3HAHMM 00 OCHOBHBIX IOHATHSX
KpUcTayuiorpaguy, KpUCTAJUIOXMMHM, MHHEPAJOrMM M meTrporpaduu Ais MNOHUMaHHS
B3aMMOCBSI3U BHYTPEHHETO CTPOEHUS TBEPJOTO Tesa € ero (PU3MKO-XUMHUECKUMH CBOHCTBaAMHU
IUISL yIIPABICHUS CTPYKTYPOU U KaUe€CTBOM TEXHMUYECKHX MAaTEPUATIOB.

2. B pe3yJjbTaTe H3y4eHUs JMCHUILUIMHBI 00y4YarOMIMiics J0/KeH:

Obaaoams cnenyromumu obmenpodeccuonanbubiMu (OIIK) u mpodeccrnoHanbHBIMI
(ITK) xoMIeTeHIIUSMU:

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSI O CTPOCHHUU BEILECTBA, MPHPOJE XUMHUECKOU
CBSI3U B Pa3IMYHBIX KJIaccaX XUMUYECKUX COCTUHEHUN JJIsi HOHUMaHHs CBOIMCTB MaTepHalioB U
MeXaHU3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAIIMX B oKpy»katomem mupe (OIIK-3);

— TOTOBHOCTBIO MCIOJb30BaTh 3HAHHE CBOMCTB XMMHMYECKHX 3JIEMEHTOB, COCAUHEHHUN U
MaTepHalioOB Ha X OCHOBE JUIsl PeLIeHHUs 3a1a4 npodeccuonanbHoit aesrensHoctu (I1K-18);

— TOTOBHOCTBIO HM3Yy4aTh HAyYHO-TEXHUYECKYI0 HMH(POPMAIMIO, OTEUECTBEHHBIA W



3apyOeXHBIN OMBIT N0 TeMaTuke uccienoanus (I11K-20).

3uamo:

— OCHOBHBIE MOHATHS KpHCTaorpaduu;

— OCHOBHBIE TIOHATHS KPUCTAJUIOXUMHUH;

— OCHOBHBIE MIOHATHS MUHEPAJIOTUU U IIeTporpaduu.

Ymems:

— ONpeAessATb OCHOBHBIE KpHCTALIOrpAaUUECKUe XapaKTEPUCTHKH  HJICANbHBIX
KpPHUCTaJIOB;

— ONpeAeNsATh OCHOBHBIE KPHCTAIOXMMHYECKHE XapaKTEPUCTUKH KPUCTATUIMYECKUX
CTPYKTYP KPHUCTAIJIOB;

— ONpeAessATb OCHOBHBIE KPUCTAUIOONTHYECKHE XapaKTEPUCTHKH MHHEPAIbHOTO
CBIPbS U TEXHUUYECKUX MPOJYKTOB;

— TPOBOJUTH KpHCTAIOrpaduieckoe, KPUCTALIOXMMHUYECKOE U MHUHEPATOrMYecKOoe
ONKCAaHHE MUHEPAILHOTO CHIPhSI CUIIMKATHOM MPOMBIIIIEHHOCTH.

Braoemw:

—  METOJUKOU OnucaHust MOp(HOJIOTHH KPUCTAIIIOB,

—  METOJUKOU ONMUCaHUS OCHOBHBIX THUIIOB KPUCTAIIIMYECKHX CTPYKTYP;

—  METOJIUKOW MPOBEACHUS KPUCTAIUIOONTUYECKOTO aHAIM3a MUHEPAJIOB, TOPHBIX MTOPO
U TEXHUYECKOTO KaMHsI.

3. Kpatkoe conep:kaHue TUCHUIIIHHBI

Beenenue.

Conepxxanve M 3amaud Kypca. Mcropus pa3BuTHsS MHUHEPAJIOruu, KpHcTaiorpaduwu,
KpUCTaNTOXUMHH. CBsA3b KpUCTAIUIOrpaduy, KpUCTAIUIOXUMUU, MUHEPAJIOTUH U MIeTporpaduu ¢
00IIeTeOPEeTUYECKUMHU AUCIUTUIMHAMU U CTIEHHAIbHBIMUA KypPCaMHU.

Monyns 1. Kpucramnorpadus.

1.1. Kpucrannuueckas CTpyKTypa M XapaKkTepHbIe CBOHCTBA KPUCTAJLIIOB.

Kpucrannuueckass pemerka. XapakTepHble CBOICTBa KpPUCTAIOB (OJHOPOAHOCTb,
aHU30TPONHS M CHOCOOHOCTh K CaMOOTPAHEHUIO). DJIEMEHTHl OTPaHEHUs] KPHCTAIOB. 3aKOH
MOCTOSIHCTBA YI10B. OCHOBHBIE METO/IbI BBIPAIIMBAHUS KPUCTAIUIOB (M3 pacTBOPOB, PacIljIaBOB,
U3 PacTBOpa B pacIliaBe).

1.2. CumMeTpus KpUCTAIJIOB. DJIEMEHThl CHMMETPUU U CUMMETPUUECKUE OTIEPALIHH.

TeopeMbl cioxeHUs 37eMEHTOB cuMMeTpun. Popmyna cummerpund. CUMMETpHUs Kak
OPUHLUI KIacCU(PHUKAIMKU KPUCTAIOB. EAMHUYHBIE M CUMMETPHUYHO DaBHBIC HAINpaBICHUS.
Kareropuu, cunronuu. 32 kjacca CHMMETpHUH (TOYEUHBIE IPYMIIBl KpucTasioB). KoopanHaTHble
CHCTEMBl M CHUMBOJIBI I'paHeil. BrIOOp KOOpAMHATHBIX OCel B KpUCTaUIaX HU3ILIEH, CpeaHed U
BeIciieil kareropuu. [Ipoeknum crepeorpaduueckue U THOMOCTepeorpapuueckue. 3aKoH
npocTbix umcen. Kpucramiorpapuueckue cumBOibl rpaHeil kpuctawioB. CuMBossl Musuiepa
(hkl).

1.3. ®opMbl HIeANTBHBIX U PeaIbHBIX KPUCTAIIOB.

3aKOHBI pacloyiokeHus rpaHel B kpucramiax. Popmbl KpuctamioB. Ilpocteie u
KOMOUHUpoBaHHbIE (opMbl. OrpaHeHHe KPUCTAJUIOB HM3ILIEH, CpeAHEH U BBICIIEH KaTerOpHH.
Peanbublie kpuctamuibl. PopMbl peabHBIX KPUCTAIUIOB. VICKa)keHHBIE U YCIOKHEHHBIE (DOPMBI.
Kpucrannnueckue ckenersl U AeHAPUTHL. HUTEeBUIHBIE M BOJIOKHUCTbIE (OPMBI KPHCTAJIOB.
HezakoHomepHble, NpUOIMKEHHO-3aKOHOMEPHbIE U 3aKOHOMEPHbBIE  CPOCTKHU  (JIpYy3bl,
napajielibHble CPOCTKH, IBOMHUKH CpacTaHHs U JBOWHUKU MPOPACTAHUS, NOJMCUHTETHUUYECKHE
JBOMHUKHU, CPEPOITUTHI, STUTAKCHUS.

Monyns 2. Kpucramioxumus.

2.1. KpucraaioXuMuuecKkue XapakTepUCTHUKU CTPYKTYP KpPUCTAILIOB.

[Ipeamer u 3amgaun KpucTaioXxumuu. OnMcaHue AaIbHETO MOPsIKA B KPUCTAUIAX C
MOMOIIIbIO TIPOCTPAHCTBEHHBIX pemieTok. Kpucramimueckas CTpykTypa U CHOCOOBI ee
MOJIEIUPOBaHUs. DJIEMEHTapHas sueiika KPUCTAJUIMYECKON PELIeTKH KaK CUCTeMa TPaHCISALHM.
[Tapametpsl, cummerpus (popma) u tumsl nentpoBok (P, C, I, F) snemenTtapubix sueek. 14



pemetok O.bpaBe, ux pacrnpezaeneHrue Mo CUHIOHUAM. [IoHSATHE O MPOCTPAHCTBEHHBIX TPyIIax
CUMMETPHU. DJEMEHThl CUMMETPUU KPUCTATUYECKUX CTPYKTYp (IJIOCKOCTH CKOJB3SILIEro
oTpakeHUs M BuHTOBbIE ocu). Cummerpus 230 mpocrtpancTBeHHbIX Ipynn E.C.Denoposa.
CumBonel  A.lllendnuca. IlpencraBieHne KpUCTAUIMYECKHX CTPYKTYp B BHJE IIAPOBBIX
YJIIaKOBOK M KJaJoK. I'ekcaroHaipHas W KyOuyeckas  IUIOTHEHMIIHE  YHaKOBKH.
KoopannanuonHsle 4ncia 1 KOOpAMHAITMOHHBIE MHOTOTPaHHUKH.

2.2. OCHOBHbIE CTPYKTYPHBIE TUIIBI KPUCTAJUIMUECKUX BELLECTB.

CucreMaTnka KpUCTATMYECKUX CTPYKTYp. OmucaHue CTPYKTYPHBIX THIIOB HPOCTBIX
BellecTB (Meau, Maruus, rpadura, anMasza u jap.), OuHapHbIX coeauHeHui Tuma AX, AX,
(ranuta, (aroopurta, pyTuia u Ap.), TEpHAPHBIX COCTMHEHUN (IIMUHEIH, IEPOBCKUTA U JIp. ).

2.3. CtpyKTypa OCHOBHBIX MOJH(UKALNN KpeMHE3eMa U CTPOCHHUE CUITUKATOB.

CTpyKTypa OCHOBHBIX MOJM(HKAIUNA KpemMHe3eMa (KpUCTOOANUT, TPUAMMHT, KBaply).
Cucremarvika CUJIMKATOB: OCTPOBHBIE [SiO4]4', KOJIBLIEBLIE [SiO3]n2', LEIIOYEeYHBIE [Si309]n4',
couctsie  [Si0s]%, kapkacHbsie [SiO], [AISi;05]",[ALS1L0s]" u np. Koopaunamnmonnoe
COCTOSIHUE ATIOMUHUS B CUJIMKaTax. Pa3nuyue B CTpOCHUM alOMOCHIIMKATOB (IIOJIEBBIE IIMATHI,
He(eluH, U p.) U CUIIMKATOB AJIFOMUHUS (CHIIMMAaHUT, TUCTEH, MYJLIUT U Jp.).

2.4. UneHTuduxanms KpUCTALIMYECKUX BEIIECTB C MOMOIIBI0 PEHTTEHOCTPYKTYPHOTO U
pPEeHTreHo(a30BOr0 aHAJIH30B.

VYpaBuenue bperra-Bynedha u nHbpOpMaTUBHOCT pEHTTEHOBCKUX METOJIOB aHAJIM3a MPHU
M3yYEHUH KPUCTAJUIMYECKUX BEIIECTB.

Monyns 3. Munepanorus u nerporpagus.

3.1. Baxueiimme Ki1acchl MHUHEPANIOB W UX JUArHOCTHKA O (PU3MKO-MEXaHUYECKUM
CBOWCTBAM.

OcobenHoctu coctaBa M (u3MYEeCKUe CBOWCTBA. ['eHe3nc W (OpPMBI HAXOKIAECHUS
MUHepanoB B mnpupoje. CaMOpoaHble METaulbl U MEeTAIOUIbl. 30JI0TO, IUIaTUHA, Ipadur,
anmas, cepa. Okcuabl U TuIpoKcuabl. OKCHIBI Keme3a: TeMaTHT (KPacHBIH JKele3HsK), MarHETUT
(MarHUTHBIN KEJE3HSIK), XPOMUT (XPOMUCTBIN KEJE3HAK), TUMOHUT (OypsIii skene3Hs k). OKCUIbI
KpeMHHUS: KBapll (TOpHBIA XpycTallb, KHJIBHBIA KBapll, MOPHUOH), XaJllEJOH, ararbl, omaji -
IPUPOJHBIN I'elib KpeMHEKUCTOThl. CHUIMKAThI: MOJIeBbIe MINAaThl, HeeIuH, MUPOKCEHBI, TIHHBI,
TanbK, acOecT, CepHeHTUHUT, NUPOPMUIUT. Anatut u ¢ocoputsl. KapOoHaThl, HUTpATHI,
cynb(arbl: KaJbIUT, MAarHe3uT, JOJOMMWT, THIIC, COJa, TPOHA, MHpPAOWIUT (rOpbKas COJIb),
QIYHUT (KBAcLOBBIH KaMeHb). ['ajoreHuipl: rajuT W KaMeHHas COJib, CHJIbBUH, (DIIOOPHT.
Cynbhuapl, apceHuabl U aHTUMOHHBI: NUPUT (CEpHBIA KOJYEIaH), XaJbKOMUPHUT (MEIHBIH
KoJTyesaH) 1 Jip. JlnarHoctuka MUHEpaJIOB MO UX (PU3MKO-MEXaHUUYECKUM CBOMCTBAM: F€HE3HC U
(bopMBI HAXOXAEHUS MHMHEPAJIOB B MPHUPOJE, LIBET, LBET YEPThbl, MPO3PAYHOCTh, CHAMHOCTD,
TBEPJIOCTh, INIOTHOCTh M UX MIPUMEHEHHE B IPOMBIIIJICHHOCTH. .

3.2. Cucremaruka TOpHBIX IOPOJ M HUX JUArHOCTUKA MO (PU3MKO-MEXaHUYECKUM
CBOWCTBAM.

MarmaTHuecKkue TOpHblE TMOPOAbI: INIyOMHHBIE MOPOJbl (IPaHUTHI, HE(ETMHOBBIE
CHeHUTHl M Jp.). WznuBmumecs mnopoasl (6a3aneThl, nophuputsl u ap.). IIpomykTs
BYJIKQaHHYECKOH JesTenbHOCTH (Tydbl, meM3a, nepauTsl U ap.). XKuiibHble TOpoab! (IerMaTHUThI,
KWIbHBIA KBapl). OcagodyHble TOpHbIE MOPOJbI: OOJIOMOYHBIE MOPOJBI (MECKH, MECYAHUKH),
[JIMHBl  (KAOJIMHOBBIE, MOHTMOPUJUIOHUTOBBIE). XHUMHUYECKHE U OHOJOrMYECKHE OCaIKH
(MHMHEpaJbHbBIE COJIU: aHTMJPUT, THIIC, KAMEHHAs COJb, KAPHAJIUT U JIp.; KapOOHATHbIE MOPOIbL:
U3BECTHSIKH, MEJI, JOJIOMHUTBI, MarHE3UThI, MEPIeiif; KPEMHE3EMHCThIE TOPO/Ibl: OMTOKH, TPETIEIbI,
TMAaTOMHUTHI). MeramoppHuueckue TopHbIE MOPOJbl: NEPEeKPUCTAIM30BAHHBIE TMECKH H
NEeCYaHHUKH (KBAapIUTHI), EPEKPUCTAIIN30BAaHHbBIE U3BECTHAKU U Mell (MpamMop), CIaHLbl U JIp.
JlMarHocThKa ropHbIX MOPOJ MO UX (U3NKO-MEXAaHUYECKHM CBOICTBaM: MUHEpaJbHBIA COCTaB,
CTPYKTYpa, TEKCTypa U T€HE3HMC TOPHBIX MOPOJ] U IPUMEHEHUE B IPOMBILILIEHHOCTH.

3.3. Kpucrammoontuyeckue MeETOJbl HUCCIEIOBAaHUS MHUHEPAIbHOTO  ChIpbS U
TEXHUYECKUX MPOIYKTOB.

OCHOBHBIE ONTHYECKHE XapaKTEPUCTHKH KPHUCTAIJIOB: TOJSpU3alUs M JABOHHOE



Ty4denpeoMIeHUEe CBETa B KPHCTAIaX, MOKA3aTeNn MPEIIOMIICHUS, ONTUYECKUE WHAUKATPHUCHI
KPUCTAIIJIOB BBICIICH, CpeIHEH W HU3IICH KaTerOPHH U JAUCIIEPCHsI WHIUKATPUCHI, aHU30TPOITHUS
MOTJIONIEHUST CBeTa KpHUcTaulaMu (mieoxpousm). [IpakTUKyM 1O KPHCTAUIOONTHYECKUM
METO/IaM UCCIIEOBAHMSI MUHEPATHLHOTO CHIPhSI U TEXHUYECKUX MPOIYKTOB: MUKPOCKOTIHYECKUN
(B IpOXOASIIIIEM U OTPAXKEHHOM CBETE) 1 IMMEPCUOHHBIN METO/BI aHAITN3A.

4. O0beM yueOHOM THCHHMILINHBI

. B 3agerneix | B akangem.
Bunp! yue6HOU paboOThI
eIMHUIIAX Jacax

OOm1as TpyA0EeMKOCTb AUCITUILIMHBI 110 Y4eOHOMY IJIaHy 3 108
AymutopHas pabora: 0,22 8

Jlexumu (JI) 0,05 2

[Ipaktuueckue 3ausarus (113) 0,17 6
CamocrosrenpHas pabora (CP): 2,67 96

IToaroroska moxkiiaga 0,78 28

CaMoCTOSATENbHOE U3YUEHHUE PA3JIEN0B IUCIUILIMHBI 1,5 54
Bug uToroBoro KOHTpOJISL: 3a4ET 0,11 4

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«XHuMHYeCKasi TEXHOJOTUSI TYTOMJIABKUX HEMETANINYECKHX U
cuiIMKaTHbBIX MaTepuaao» (b1.B.0/1.12)

1. Heap AuMCUMIIIMHBI — NpPUOOpPETEHHE TPEACTaBICHUH 00 O0OLIMX OCHOBax
TEXHOJIOTUU CHIIMKATHBIX MAaTE€PUAIOB, U3y4eHUE (PU3NKO-XUMHUUECKUX U WH)KEHEPHBIX OCHOB
TEXHOJIOTMU U METOJOB YIPABIEHUS IPOILIECCaMU MPOU3BOACTBA CHJIMKATHBIX MaTe€pUalOB U
U3JIEIMH; 03HAKOMJIEHUE C COBPEMEHHBIM YPOBHEM TEXHOJIOTMM Pa3IUYHbIX BUJIOB CHIIMKATHBIX
MaTepUasoB.

3agaum JUCLMIUINHEIL:

— oOyueHHE OCHOBaM TEXHOJOTHMYECKUX IPOLECCOB OOpPabOTKM  CHIMKATHBIX
MaTepuasos,

— BbIpa0OTKa HABBIKOB OPraHU3alMM TEXHOJIOTMYECKUX CXEM, IO3BOJIIIOIIUX
MPOU3BOJIUTH U3/ETHS C 33JaHHBIMU XapaKTEPUCTUKAMH.

2. B pesyabTaTe n3y4eHusi AMCUHUILIMHBI 00y4AIOMIMICS H0JIKEH:

Obnaoams cnepyroumu npodeccruonansabiMu (I1K) kommerenusmu:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYHIECTBIIATh TEXHOJIOTMYECKUA MTPOIIecC B
COOTBETCTBUM C PETJIAMEHTOM U MCIIOJIb30BaTh TEXHUUECKUE CPEJCTBA ISl U3MEPEHUS
OCHOBHBIX IapaMETPOB TEXHOJIOIMYECKOI0 IpoLecca, CBOMCTB chlpbs U npoaykiuu (11K-1);

— CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUECKUE PEIIEHUs TPH pa3padoTke
TEXHOJIOTHYECKUX MTPOLIECCOB, BHIOMPATh TEXHUUECKUE CPEICTBA U TEXHOJIOTUH C YIETOM
AKOJIOTHUYECKUX mociencTBuit ux npumenenus (I1K-4);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX JIEMEHTOB, COEIMHEHUN U
MaTepHalioB Ha MX OCHOBE JUIs PelIeHus 3a1a4 npodeccruonansHoi aearensHoctu (ITK-18).

3nams:

— KJIacCH(UKAILMIO OCHOBHBIX BUJIOB CHUIMKATHBIX MAaTEpHAIIOB U U3CIIHII;

— CBHIpbEBYIO 0a3y TEXHOJOTHH BSHKYIIMX MaTepUalioB, CTEKIOU3JENUH, CHUTaJUIOB,
KEepaMH4ECKHX U3JEJINNA U OTHEYIIOPOB U IPUEMBI UX MOJArOTOBKH M KOHTPOJIS Ka4eCTBa;

— TEXHOJIOIMYECKHE CXEMBbI IMOJIy4eHUS PA3TUYHbIX TUIIOB CHJIMKATHBIX MaTepHaJIOB U
u3genuid U BUABI 00OpYNOBaHMs, HCHIOJb3yeMble Uil HUX pealu3aluu; — CHOCOOBI
IIPUTOTOBIICHUS CBHIPHEBBIX CMecel, (pOpPMOBaHMS, CYILIKH, BBHICOKOTEMIIEpATypHOU 00pabOTKH
CHJIMKATHBIX MaTepHaJIOB U U3/IENHi;

— OCHOBBI (PM3MKO-XUMHUYECKUX TMPOIIECCOB, MPOTEKAIOIIMX IPU CHHTE3€ CTEeKIa,
KEPAMUKH, BSOKYILUX U CTEKIOKPUCTAIUINYECKUX MaTepHasoB;

— CBONICTBAa CWJIMKATHBIX MAaTEpHUajOB M HX B3aUMOCBA3b C TEXHOJOTMYECKUMU



¢baxTopamu, a TaKKe CrocoObl M MPUEMbI, 00ECTIeYNBAIOIINE TOTYYEHUE U3ACTHA U MaTEepUaIoB
C 3aJIJaHHBIMH CBOMCTBaMU;

— OCHOBBI KOMIIOHOBOYHBIX PELICHUN TEXHOJIOTMUECKOTo 000pyJ0BaHUSI.

Ymemy:

— BBIOMPATh CHIPHEBBIC MATEPUAIIBI JJIS peaTU3allH TEXHOJIOTHYECKUX ITPOLIECCOB
MOJTyYEeHHUS U3JENUI U3 CTEKJIa, KEPAMHUKH U BSDKYILIUX MaTepHAJIOB;

— PacCUUTBIBAaTh COCTABHI CHIPHEBBIX CMeEceil, 00eCIeYNBAIOIIUX [TOJTyYEeHHE CHITMKATHBIX
U3JIEeIIMI U MaTEepUANIOB C 3aJaHHBIMUA CBOWCTBAMY;

— BBIOMpaTh Hanboee 3 (HEeKTUBHBIE TEXHOJIOTMYECKHE CXEMbl U PEXHMMBbI HA Pa3HBIX
nepezenax MPOU3BOJICTBA CUIIMKATHBIX MaTEPUATIOB U U3/ICIIHA;

— KOHTPOJIMPOBAThH KAU€CTBO MOJIY4aeMbIX MAaTEPUAIIOB U U3JIEIINH;

— MPOU3BOANUTH PACUETHI [0 TEXHUKO-IKOHOMUYECKOMY 00OOCHOBAHHUIO TEXHOJIOTMYECKHUX
CXEM MPOU3BOJCTBA CHIIMKATHBIX MAaTEPHAIIOB U U3/ICIHI;

— IIPOBOJUTH QHAJIU3 HAYYHOU, TEXHUYECKON U HOPMATUBHOU JOKYMEHTALIVH.

Braoems:

— METOJIaMH U CPEJCTBAMU TEOPETHUECKOTO U 3KCIIEPUMEHTAIBHOTO UCCIIETOBAHUS
NPOIIECCOB CHUHTE3a, N3YYCHUS CBOMCTB TYrOIUIABKMX HEMETATMUECKUX M CUITMKATHBIX
MaTepHaJIOB;

— MpHUeMaMHu POEKTUPOBAHUS COCTABOB ChIPbEBBIX CMeceil, 00eceunBaroIIMX
MOJTy4YEeHHUsI MaTepHaJIOB U U3JIENUH ¢ 3aJaHHBIMU (PU3UKO-XUMHUYECKUMH, MEXaHUYECKUMHU U
Xy0’KECTBEHHBIMU CBOHCTBAMH;

— 3HaHUSIMU 00 OCHOBHBIX Ipolieccax U 000pyI0BaHUH, 00ECTICUNBAIOLINX MPOBEICHUE
TEXHOJIOTHYECKUX MTPOLIECCOB, 00ECTIEUUBAIONINX BBICOKOE KaUeCTBO MPOIYKIIUH;

— METO/IaMU MPOBEICHHSI CTaHIAPTHBIX UCIIBITAHUN IO OIpeIeIeHUI0 (PU3UKO-
XUMUYECKUX U (PU3NYECKHX CBOWCTB OCHOBHBIX BHJIOB TYIOIJIABKUX HEMETANTMYECKUX U
CHJIMKATHBIX MaTepHaJIOB

— K€PaMHUKH, CTEKJIa, BKYIIUX MaTEPUATIOB;

— METO/IaMH pacyeTa SKOHOMUYECKOH 3(h(heKTUBHOCTH BHEIPSIEMbIX TEXHOJIOTMYECKHX
peIIeHH U IPOEKTOB;

— palMOHAIbHBIMU IPUEMaMHU MOUCKA U UCIIOJIb30BaHUSI HAYYHO-TEXHUYECKON
uH(pOpMalUH.

3. Kpartkoe cogepkaHue I CHHUILIHHBI

Moayns 1. OOmme NpUHUMIBI TEXHOJOTUH TYTOIUIABKMX HEMETANIMYECKUX U
cunukatHeix Matepuanos (THCM).

OcHOBHBIE TOHATUS M TepMmuHOsoruss B TexHojgorun THCM. Hcropust pasButus
TEXHOJIOTUH KEPaMUKH, CTEKJIAa U BSKYIIMX MaTepuasioB. [IpuHIMNUanbHble CXeMbl TEXHOJIOTHMA
CHJIMKATHBIX MaTEpUAJIOB — KEPAMUKH, BSDKYLIMX U CTEKJIA, UX OOLIUE U OTIMYUTEIbHbIE YEPTHI,
MOCJIEI0BATEIbHOCTh TEXHOJIOTMUECKUX Mepe/IeoB

CelppeBble  MaTepuanbl, HX TMOJArOTOBKA, COCTABJICHHE CHIPbEBBIX  CMece.
XapaKkTepucTUKa OCHOBHBIX BHUJIOB IMPUPOJHBIX, CUHTETUYECKUX M TEXHOI'CHHBIX CBHIPHEBBIX
MaTepualioB, MCHOJb3yeMbIx B TexHosnorun THCM, u mpeabsBiseMble K HUM TpeOOBaHMSL.
KpemHe3eMucTbie, IIMHO3EMHCTHIE, TI0JIEBOIINATOBbIE, KAPOOHATHBIE U CYJIb(paTHbIE ChHIPHEBBIC
matepuaisl. [Ipoune nmpupoaHbie ChlpbeBble MaTepHaibl. VICHonb30BaHUE B KaueCTBE ChIPbsS
OTXOZIOB TPOM3BOJACTBA TYIOIUIaBKUX HEMETAIMUECKUX M CHJIMKATHBIX MAaTepuaioB U
TE€XHOTEHHBIX MTPOAYKTOB JPYTUX OTpacieil MPOMBIIIIEHHOCTH.

Jlo6brua, oforamieHue, ycpeaHeHHe, 00paboTKa MHUHEpPAIbHOTO  CBHIPbS,  €ro
TPaHCHOPTHPOBKAa M XpaHeHHe. OCHOBHBIE CHOCOOBI (PU3UKO-MEXaHUUECKOH IMOJrOTOBKH
CBIPHEBBIX MaTepUAIOB (ApoOIIeHUE, TOMOJI, PacceB, KilacCU(UKaLus U T.1.).

TeopeTrnyeckne OCHOBBI Ipoliecca U3MeNbUYeHUsl TBepAbIX Ten. Crenuduka mpoueccoB
OpobnaeHus W momoja. TBepAOCTh M XPYHNKOCTb  CBHIPbEBBIX  MaTepHalioB;  IIKaia
PasMoJIOCIOCOOHOCTH CHIPHEBBIX MaTepuanoB. Beibop cnocoba u3menbuyeHus: B 3aBUCUMOCTH OT
TBEPIOCTH W XPYNKOCTH Marepuana. DHU3UKO-XMMHUYECKHE METOJbl HHTEHCU(UKALIUU



NPOIIECCOB HM3MENbUYCHUS;, BIUSHUE IOBEPXHOCTHO-aKTUBHBIX J00aBok. Cyxoe M MOKpoe
u3MeNbueHHe. BiusHME TOHKOCTM W3MENbYEHHS HA KAuyeCTBO  CBHIPBEBBIX  CMECEH.
Knaccudukanus v npuHIUN AeHCTBUS U3MEIbUUTEIICH OCHOBHBIX THUIIOB.

MexaHuueckasi COPTUPOBKAa M KJAacCH(PUKALMs HW3MEIbUCHHBIX MaTepUasIOB. 3€pHOBOM
COCTaB MOPOIIKOOOPA3HBIX MAaTEPHAIIOB U PA3IMUHBIE CIIOCOOBI €T0 BBIPAKECHHUS.

CMmecHuTenbHbIE YCTPOWCTBA M MPHHUMI HX JeiicTBui. KOHTpodb 0AHOpOIHOCTH
CBIPDHEBBIX CMeECEH; KpUTEpUU KauyecTBa CMEIIMBAHUS W UX BIUSHHE Ha MOCIEAYIOIIUE
TexHoJIorn4yeckue mporecchl. CrocoObl TPaHCIIOPTUPOBKHM M XPAHEHUS CHIPHEBBIX CMECEH.
['panynupoBanue u OPUKETHPOBAHUE IIUXT.

Monynb 2. OO01iasi TEXHOJOTHUS BSHKYIIIMX MaTEPUATIOB.

OCHOBHBIE TEPMHMHBI ¥ TOHSTHUS, UCIOJIb3YeMbIe B TEXHOJOTMU BSDKYIIMX MaTEpUAIOB,
METOJbl OLEHKM KauecTBa BSKYIUX MaTepuanoB. OOmas TEXHOJOrMYecKas cxema
IPOM3BOJICTBA BSIKYIIMX MAaTe€pHajoB, MOCIIEIOBATEIbHOCTh TEXHOJOTHUECKUX MEpeaesioB U
3aj7lauyl, peraeMble Ha HUX.

Knaccugukanus 1 xapakTepucTHKa ChIPhEBBIX MATEPUAIOB JUISl POU3BOCTBA BXKYIINX
MaTepHuaioB (KapOOHAaTHOE, IIIMHUCTOE, KapOOHATHO-TTIMHUCTOE, TIIMHO3EMHUCTOE U CYIb(paTHOE
CBIPbE, JOMEHHBIE U IEKTPOTEPMOPOCPOPHBIE HIJTAKH, 3071b1).

TexHonorus, cBOICTBa U MPUMEHEHHUE THIICOBBIX BSDKYIIMX BUIIBI THIICOBBIX BSDKYLIUX U
CXeMbl MX TMPOU3BOACTBA. Jleruapatamus TUIICOBOTO KaMHsA. TEXHOJIOTHS TIPOU3BOJCTBA
CTPOMTENBHOTO U BBICOKOMPOYHOro runca. OcoOeHHOCTH KPUCTALTMYECKON CTPYKTYpHI 0- U f3-
CaS04-:0,5H,0. TBepaeHrE I'UIICOBBIX BKYLIUX.

TexHonorus, CBOMCTBA, MPUMEHEHHE M3BECTKOBBIX M MAarHE3WAIbHBIX BSKYIIUX. Buapl
M3BECTKOBBIX BSDKYLIMX MaTepuasoB. ChIpbeBble MaTEpUaiIbl M CXEMbI IPOU3BOICTBA HETaIlleHON
U3BECTH. TEXHOJIOTMUECKUE MapaMeTphbl MpoLecca MOJyYeHUs OKCHJA KaJIbIUS B IIAXTHBIX U
BpalaloIuxcs mnedax. ['maparanus ¥ TBEpACHHE H3BECTKOBBIX BXKYIIMX M HUX CMeced ¢
[IJJAKOM, MYIIIOJaHaMHU, KBaplEeBbIM MECKOM M T.A. TBepJAeHHE H3BECTKOBO-KPEMHE3EMHUCTHIX
KOMIO3ULIUN MpH THApPOTepManbHOM 00paboTke. OCHOBHBIC BHIBI HU3/JETUIl Ha OCHOBE
M3BECTKOBO-KPEMHE3EMUCTBIX ~ BSDKYIIUX M O0JAacCTM MX HNpUMEHEHHs. Pa3HOBHIHOCTH
MarHe3HalbHbIX BSDKYIIMX BemecTB. ChIpbeBble MaTepHUalbl U TEXHOJOTHA HMX IOTYyYCHHS.
3aTBOPUTENH I MarHe3uajabHbIX BSKYIIMX BEIIECTB, TUApaTalus U crieln(uKa uX TBEpACHHUS.
CBoiicTBa M NMpUMEHEHHE KayCTUYeCKOTO MarHe3uTa U KayCTUYeCKOTo JJOJIOMUTA.

TexHoNorus,, CBOMCTBA M TPHUMEHEHHE TMOpPTIAHALEMEHTa. XHUMHUYECKUH COCTaB
KJIMHKepa. Poib OTAENBHBIX OKCHAOB B KIMHKEpe. ['napaBiauyeckuii, KpeMHE3eMHCTHI WU
TJIMHO3EMHUCTBIH MOJTYNH, KO3((UIIMEHT HACKIEHUS KIMHKEpa U3BECThI0. MUHEpaIornyecKHii
COCTaB KJIIMHKEpA. XapaKTepPUCTHKA OCHOBHBIX MUHEPAJIOB U UX CBOIicTBa. CXeMbI MPOU3BO/ICTBA
MOPTJIaHALEMEHTa Pa3IMYHBIMH CIIOCOOAMHU: MOKPBIM, CyXMM, KOMOMHHUPOBaHHBIM. TEeXHUKO-
HKOHOMHYECKUE MPEUMYILECTBA KaKJOT0o M3 HHUX. TeXHOJIOrMyeckoe 3Ha4eHHWe MHUHepabHOU
Opupoasl U (U3MYECKUX CBOMCTB cChIphsi. Poib 100aBOK, BBOAMMBIX B CBHIPHEBYIO CMECh U
nopmiaHaunemMeHT. JlpoOneHue u H3MeNbUEHHE CBHIPHEBBIX MaTepuanoB. I[loaroroBka wu
KOPPEKTHUPOBAHUE CHIPbEBOIT CMECH.

ITporiecc 06pa3oBaHusl KIMHKEpa BO BPALIAIOIIMXCS Medax. TeXHOIOrnyeckre 30Hbl BO
Bpalaromencs neyn. XuMHUKO-MUHEpaTIoruyeckue U (pU3nYeckue MpeBparieHus 00KUraeMoro
MaTepuaia no aiauHe nedu. OxyaxaeHue KIMHKepa. XO0JIoAWIbHUKY. V3MenbueHne KIMHKepa u
MOJIy4eHHUE IIeMeHTa. XpaHeHue, yIakoBKa U OTrpy3ka 1ieMeHTa. KoHTpoJib Ipou3BOICTBA.

'mapatanys KIMHKEPHBIX MUHEPaIoB. XHUMUYEeCKUH M (Pa3oBbI cOCTaB MPOAYKTOB
BBICOKOTEMIIEPATYPHOTO CHHTE3a U €ro BIUSHHE HA TUPABIMYECKHE CBOMCTBAa BSKYIIMX
maTepuaioB. [Iporieccsl TBepaeHUs U (HOPMUPOBAHUS CTPYKTYPbI LIEMEHTHOTO KaMHS.

Koppo3sust nopTiiaHALIeMEHTHOTO KaMHS

TexHonorusi, CBOHCTBA M TNPUMEHEHUE CHELHAIbHBIX IeMeHTOB. llymionaHoBele U
HnuIaKonopTiaanaiueMenTsl CocTaBbl, OCHOBHBIE CBOMCTBA, 0COOCHHOCTH TEXHOJIOTHU U 00JIaCTH
npuMeHeHus. benblil v IBeTHbIE LIeMeHThI.. TaMIoHaKHbIE [IEMEHTBHI.

['mMHO3eMUCTBIN IEMEHT. XUMHKO-MHUHEPAJIOTHYECKU COCTaB, CIOCOOBI MOMyYeHUs U



coiictBa. O6nmacTu npuMeHeHus. Pacimpsiomuecs: HEMEHTbl Ha OCHOBE MOPTJIaH/IEMEHTa U
TJIMHO3EMHUCTOTO [IEMEHTA, CYIb(OaTIOMUHATHBIE U CYIb(PO(eppUTHBIC IIEMEHTHI.

CtpoutenbHble pacTBOPBI, OETOH, kene300eToH. ChIpbeBble MaTepUabl,
NPUHIUIHATIbHBIE TEXHOJIOTHYECKHE CXeMbI TIoydeHusi. OCOOEHHOCTH COCTaBOB M CBOMCTB
06eTOHOB paznU4HOTrO BuJa. OCHOBHBIE METO/IbI (POPMOBAHMSI, UCTIONIb3YEMbIE B TEXHOJIOTUU
BSDKYIIMX MaTepUaioB (BUOPOYIUIOTHEHHE, IIPECCOBAaHME, TpaMOOBaHUE, IECHTPO(YrHpOBaHHE).

Monynb 3. OO1iast TEXHOJIOTHSI KEPAMHUKHU U OTHEYIIOPOB.

BBenenue B TexHogoruio kepamuku. CTpykTypa KepaMuieckoro marepuana. OCHOBHBIE
TEPMUHBI U TOHSTHUS, UCTIOb3yeMble B TEXHOJOTUU KepaMUKU U orHeynopoB Kiaccuduxanus
KEepaMUYeCKHX MaTepUajIoB U U3/EIUil 10 COCTaBy, CTPYKType U oOnacTsaM npumeHenus. OOmas
TEXHOJIOTUYECKasi CXeMa IPOU3BOJCTBA KEPaMHUKH, IIOCIEA0BATEIbHOCTh, HAa3HAYCHHE WU
CYIIHOCTb TE€XHOJIOTUYECKUX IEepeesIOB U 3a7ayH, peliacMble Ha HUX — MOJIrOTOBKA ChIPhEBOU
cMmecH, popMoOBaHUE, CYIIKA, OO0XKHT.

Knaccupukanuss ©  XapakTepUCTHKA CBHIPHEBBIX MAaTEepHaoOB Ul MIPOU3BOJCTBA
TPaIUIIMOHHOM KepaMHKU (TUIACTMYHBIE M OTOLIAIOUIME MaTepuaibl, miaBHHu). Celpbe I
MPOU3BOJICTBA OTHEYNOPOB M TeXHWYECKOW (pyHKUMOHANBHON) Kepamuku. [loaroroBka
CBIPbEBBIX MaTepHaoB. [IpHHIUIBI pacyeTa ChIpbeBbIX cMeceil. TUIIbI CHIPHEBBIX KEPAMUYECKUX
Mmacc. [IpuUroToBieHuEe CBIPHEBBIX CMECE MOKpPBIM M CyXUM cHocoOoM, 000pynoBaHHE,
UCIIOJIb3yeMOE IIPU ITOM

dopmoBaHHE KepaMU4ecKoro mnoiydaldpukara: IuiacTuueckoe (opMoOBaHUE, JUThE U3
BOJHBIX CYCIEH3WH, JUTbe TOJ JaBieHueM). CyIHOCTh MPOLECCOB U INPUMEHIEMOE
obopynoBaHue

Pousib m 3amaun mporecca Cymiku B TEXHOJOTMM KepaMuKH. Pexumsl cymku. CylHOCTh
MPOILIECCOB, MPOTEKAIOIINX MTPH CYIIKE

BricokoTemnepatypHble MPOLECCH], MPOTEKAalolue MPH H3TOTOBJIEHUM KEPAMHUKU.
[TapameTpsl, XapakTepU3yIOIIHe MOJHOTY CIIEKaHUs KEPAaMUKU U MX U3MEHEHUE B 3aBUCUMOCTH
OT Temreparypsl o0kura. BinusiHue yciaoBH BBICOKOTEMIIEPATYpHOTO CHHTE3a Ha KOHEUYHBIN
(a30BBIil COCTAB MOJy4aeMbIX MaTepPHAJIOB

Texnonorus, cBoWcTBa, MPUMEHEHHE CTPOUTEIBbHOM KepamMuKH. I'py0asi crpouTenbHas
KepaMMKa (TJIMHSHBIA KHUPIHMY, 4Yepenuua, JpeHaxHble Tpyosl). Kiaccubuxaums wuspenuid,
npeabsBisieMble TpeOOBaHMS M 00JaCTH NpPUMEHEHHUs. THIOBas TEXHOJOTMYEeCKass cxema
M3TOTOBJIEHUSI TPYOOH CTPOUTENHHOM KEpaMUKU METOJ0M IUIACTHMYECKOro (OpMOBAaHUS Ha
pUMepe TIIMHIHOTO KUPInYa.

OO6nunoBouHble, (pacaaHble IUIMTKA U TUIMTKU JUIS 10JIOB. Paznuuus B TpeOOBaHUSAX K
u3aenusaM. TexHOJIOorus MIMTOK C MCHOJIb30BAHUEM MOTOYHO-KOHBEHEPHBIX JTMHUN. OCHOBHBIE
BU/JIbl XUMUYECKU CTOMKUX KEPAMUYECKUX U3/ICIHH.

TexHomnorus, cBOWCTBa, MpUMEHEHHE TOHKOW Kepamuku. Kiaccudukauus dapdopo-
(basHCOBBIX M3JENUN  (XO35MCTBEHHBIE, CAHUTAPHO-TEXHUYECKUE, DIICKTPOTEXHHUECKHE).
TpeboBanust k HUM. TUNIOBBIE CXEMBI MMOJATOTOBKM MAacc, IIACTUYECKOro (pOPMOBAHUS U JTUThS.
I'mazypoBanune u paexopupoBanue ¢aphopo-pasHcoBbix wuzaenuif. OcoOeHHOCTH OOXKHra.
OcCHOBHbBIE HAIIPaBICHMUS Pa3BUTUS TEXHOJIOTUH. ['1a3ypoBaHue M JeKkopupoBaHue ¢apopo-
¢asHcoBBIX M3enuil. OCOOEHHOCTH MPOU3BOACTBA CAHUTAPHBIX KEPAMMUYECKUX H3ACIHNA U
AIIEKTPOU30JIATOPOB.

TexHomnorusi, CBOMCTBAa, NpPUMEHEHHE OTHEYNOpPHBIX MarepuaioB. Kiaccudukanus
orHeynopoB. OCHOBHBIE JKCILTyaTallUOHHBbIE CBOWCTBAa OTHEYMOpoOB. [X B3auMOCBs3b CO
CTPYKTYpO#, XUMHUECKUM U (pa30BbIM cocTaBoM. Crnenuduueckue TpeOOBaHHMS K CHIPHEBBIM
MaTepuaiaM Juisd MPOU3BOJCTBA OTHEYNOPOB. THHOBas cXeMa HM3rOTOBJICHHS OIHEYIOPOB Ha
IpUMepe TEXHOJOIMM INaMOTHBIX u3nenuid. KpemHesemucreie orneynopsl. Oraeymnopsl U
KepaMuKa M3  KBapueBoro crekna. OrsHeynmopsl Ha  OCHOBE  OKCHJA  MarHus.
XpoMoMarHe3uajgbHble M MarHe3uajbHO-IINMHEIUIHBbIE  OrHeynopbl.  OrHeymopsl H
BBICOKOTEMIIEpAaTypHble  3JJIEKTpOHarpeBaTend M3  Kapbuga  KpemHHsA.  JlerkoBecHble
(TETION30JIAIUOHHBIE) OTHEYHNOPHBIE M3/ENHUS M U3JENIUs U3 BBICOKOOTHEYIOPHBIX BOJIOKOH.



Crtpoenne u Temodu3nyeckue CBOWCTBA u3aenuil. TexHodKOHOMHUYECKas 3((EeKTUBHOCTH
UCIIOJIb30BAHUSl TEIUIOM30JALIMOHHBIX OTHEynopoB. COBpEMEHHbIE HANpaBICHUs pa3BUTUS
IIPOU3BOJICTBA OTHEYIIOPOB.

Texnonorus, CBOHCTBa, NpPUMEHEHHE TEXHWYECKOH kepamuku. Knaccudukarms
TEXHUYECKOM KepaMHKH IO CcOcTaBy M obOnactaM npumeHeHus. OOmme 0coOeHHOCTH
TEXHOJIOTUH U3JEeNUi TeXHHuecKoi kepamuku. Crieruduyeckue TpeOoBaHMs K ChIpbI0. MeToabl
dopmoBanusi. OcoOeHHoctu oOxkwura. CroenuanbHble METOJIBI 00pabOoTKHM  (MeTaTu3aIus,
MexaHuueckass o0paboTka). TurmoBas cxema TEXHOJIOTUM TEXHHUYECKOH KepaMHKH Ha MpUMepe
KOPYHAOBBIX U3JIEHH. Kepamuka Ha OCHOBE MHIUBUIYaJIbHBIX OKCHUJIOB.
BricokornHo3emMucTas 1 Marde3uajibHas Kepamuka. Marepuanbsl KOHIEHCATOPHOU KEpaMUKH.
Baxkneiiirie TUIBI THE30KEpAaMUKH MarHuTHasT KepaMHKa Ha OCHOBE (eppOIITUHENCH.
Kepamuka Ha ocHOBe OECKHCIOPOTHBIX BHICOKOOTHEYIIOPHBIX COSIMHEHHUN (HATPU/IbI, KapOHIbl,
cwmnuael. Kepamuueckne KOMIO3UMIMOHHBIE MaTepuanbl. Pojb TEXHHYECKOW KEepaMUKU U
Hay4HO-TEXHUYECKOM IIporpecce.

Monynb 4. O01mas TeXHOJIOTHs CTeKJIa M CUTAJIIOB.

OCHOBHBIE MOHSTHS U ONPEIEIECHMS], UCIIOJIb3YEMBIE B TEXHOJIOTMU CTEKJIA U CUTAJIJIOB.
CrexnooOpa3Hoe COCTOSIHHME M CBOICTBa CTekoxd.. Temmeparypa cTekjaoBaHus Tg M MHTEpBal
crekioBaHusad. OCOOCHHOCTH WM3MEHEHHsI CBOWCTB B HHTepBaine crekioBaHHs. COBpeMEHHBIC
IIPEICTABIICHNS O CTPOCHUM CTEKIIA.

TexHosorn4eckue CBOMCTBA CTEKJA. BA3KOCTb M €€ poJib B TEXHOJIOIMU CTEKIIA.
Kpucrannm3anonHasi CIOCOOHOCTh CTEKOJI M €€ poJib B TEXHOJOIMHM cTekna. Pusuko-
XUMUUYECKHE U MEXaHM4YeCKHe CBOiicTBa crekia. Temnodusnueckue, >MeKTpoPU3NUECKUe U
ONTUYECKUE CBOWCTBA M UX POJIb B TEXHOJOTMM U DKCIUIyaTallUU CTEKOJ U CTEKIOW3ICIIHMN.
BnusiHue XMMHYECKOTO COCTaBa M TEMIEPATypbl HAa 3TH CBOMCTBA. XMMHUYECKasl yCTONYNBOCTh
crekoi.. Ilpexensl mMpo4yHOCTH CTeKJa Ha pacTsDKeHue, M3rud, cxarue, yaap. CrnocoOsl
YIIPOYHEHHUs cTekia. [[puHIMNIbI TPOEKTHPOBAHMSI CTEKOJ C 3aJaHHBIMU JKCIITyaTallMOHHBIMU U
TEXHOJIOTMYECKMMH CBONCTBAMU

Knaccugukanuss TpoMBIIIEHHBIX CTEKOJ U CTEKJIOU3JENUN N0 XMMHYECKOMY COCTaBYy,
CBOWMCTBAM, Ha3HAYEHHUI0O U OOJAcCTAM TNpPUMEHEHUs TeXHOJOTMYeCKHe TMpoLecchl B
npou3BojacTBe crekina. (OOoOIIeHHass TEXHOJOTHYECKas CXeMa M OCHOBHbBIE CTaJuu
IIPOU3BOJICTBA CTEKIION3IEIU .

Knaccudukanus n xapakTepucTHKa ChIPEBBIX MAaTEPUANIOB /ISl IPOU3BOJICTBA CTEKIIA U
cuTauioB. OCHOBHBIE CBIPBEBBIE MAaTEpUalbl — KHUCIBIE, IIEJIOUYHBIE, IIEIOUYE3EMEIIbHBIE.
BcenomorarenbHble  ChIPbEBBIE MaTe€pUalbl — YCKOPUTENIH, OCBETJIMTENIH, BOCCTAHOBUTEIIH,
oOeclBeUMBATENN, KPACUTENH, TIIYHIUTEIU.  TeXHOJOTHYECKHE CXeMbl M OCOOCHHOCTHU
MIOATOTOBKH ChIPbs M IPUTOTOBJIEHMSI IIUXThI HA CTEKOJIBHBIX 3aBOJaX.

CrexnoBapenue.  OCHOBHBIE ~ JTambl  CTEKJIOBApEHUS:  CHJIMKATOOOpa3oBaHUE,
CTEKJI0O00pa3oBaHME, OCBETJIEHHE, TIOMOIEHH3alMsl, CTyAKa. TEeXHOJOTHYECKHE OCHOBBI
NPOMBIIIICHHOTO CTEKJIOBapeHUs. Buabl medeill. YcinoBuss M1 0COOEHHOCTH MPOBapa LIMXTHI B
IIPOMBIIIJIEHHBIX CTEKJIOBAPEHHBIX MeuYaxX. TeXHOJOTNYECKUE PEKUMBI BapKU OCHOBHBIX TUIIOB
IPOMBIIUICHHBIX CTEKOJ.  Meroabl MHTEHCU(HKAIUKU CTEKJIOBApPEHUS — JOMOJIHHUTEIbHBINA
AJIEKTPOINOAOrPEB, NIEPEMEIIMBAHNE CTEKIIOMACCHI, dJICKTPOBAPKA, TEIUIOBAs U30JIALMA [IEYCH.

@®opmoBanue  crexiousnenuil.  HempepblBHOe W mukiMyeckoe — (opMoBaHHE.
TexHOoJIOrn4ecKkre XapakTepUCTHKHN U ITapaMeTpbl MPOMBILIUIEHHBIX CLIOCO00B (pOpMOBaHMS.

TennoBast 00paboTKa CTEKIOU3AETUI (OTXKUT, 3aKajKa). XapaKTepUCTUKA IPUMEHAEMOT0
oOopynoBaHusi. MexaHuueckas W XuUMHUYeckas o00paOOoTKa IOBEPXHOCTH CTEKJIOU3AEIHA.
Ha3nauenne u kimaccudukanus crnoco0oB o00paboTku. DU3NKO-XUMHUYECKUE HPUHIUIBI U
TEXHOJIOTHYECKHE PEXUMBI METOJI0B 00paboTKH. KOHTpOJIb MPOU3BOICTBA.

JIucroBoe crekino. TexHonornueckas cxeMa MnoJry4eHus. XapakTepuCcTUKa, aCCOPTUMEHT,
CBOMCTBA JIMCTOBBIX CTEKOJ. THIIBI U TEXHUKO-DKOHOMHUYECKHE ITOKA3ATENIM CTEKIOBAPCHHBIX
neueil, MpHUMEHSEeMbIX B MPOU3BOJACTBE JIMCTOBOro crekna. Knaccupukamus MeTos0B
¢opmoBanus.  [IpuHLUIBI,  TEXHOJOTMYECKUE  PEXKHUMBI,  amnmaparypHoe  odopmieHue



dbopmoBanus crekia gyepes Jgoaouky (BBC), co cBoboaHol moBepxHOCTH cTekiomacchl (BBBC),
Ha paciuiaBe metamia (¢uoar-meron). CpaBHHUTENbHAS XapaKTEPUCTHKA METOIO0B (POPMOBAHHS
aucToBoro crekiga. CoBpeMEHHblE TEHJIEHIUHU Pa3BUTHS TEXHOJOTHMU JIMCTOBOIO CTEKJIA U
paciIupeHus €ro aCCOPTUMEHTA.

ApXUTEKTYpHO-CTPOUTEIBHOE  CTEKJIO. TexHojormyeckas CcXeMa HW3TOTOBJIEHUS.
HazHaueHue, acCCOPTUMEHT U XapaKTEPUCTHKA OCHOBHBIX BHJIOB APXUTEKTYPHO-CTPOUTEIBHBIX
CTEKOJ (apMHMpPOBAHHOE U Y30pYaTOE CTEKJIO, CTEKJIOOJIOKH, CTEKJIOMAaKeThl, IEHOCTEKJIO,
OOJIMIIOBOYHBIE MaTEpUaNbl Ha OCHOBE CTEKiIa). TEeXHOJIOTMYECKHE CXEMbl W IapameTphbl
IIPOU3BO/ICTBA.

TapHoe crexio. TexHOoJIoTHYecKast CXeMa U3roToBiIeHus. Buapl, Ha3HaAY€HUE U OCHOBHBIE
TpeOOBaHUs, NPEAbABISEMbIE K CTCKISAHHOW Tape. TeXHOJOTMYEeCKHE CXEMbl U IMapaMeTpsl
IIPOM3BOJICTBA. METOAB! YIIPOUHEHUSI CTEKJIOTAPHI.

ACCOPTHMEHT U COCTaBbl copmo6ozo cmekaa. OCOOCHHOCTH BapKu U BBIPAOOTKU
XpYCTaJbHBIX U LIBETHBIX CTEKOJ. MeTO bl IEKOPUPOBAHUSI COPTOBOTO CTEKJIA.

Texnuueckoe ctexso. TexHosormueckass cxema noJydenus. Kiaccudukarus
TEXHUYECKOTO CTEKJIa [0 HA3HAYEHMIO, COCTaBaM, CBOWMCTBAM. XapaKTEPUCTHKA OCHOBHBIX
TUIIOB TEXHUYECKOIO CTEKJIA.

Cutamuipl ¥ OUIAKOCHTAIBL.  TeopeTndyeckue OCHOBBI HarpaBJIeHHOH 0O0BEeMHOM
KpUCTaJIIM3aluu crekoi. KaranusaTopsl KpUCTaIM3alluM, UX BUJBI U NPEABSABISEMbIE K HUM
TpeboBaHUsA. TeXHOJOrHYecKne CXEeMbl IOJIYYeHHs] CUTAJUIOB. XapaKTepUCTHKa OCHOBHBIX
BUJI0B. OCOOEHHOCTU CBOWCTB M IPUMEHEHHS.

4. O0bem y4eOHON HATPY3KH

o B 3auetnbix | B akazmem.
Bunpl yue6HOM paboThI
eIMHUIIAX qacax

OO01m1ast TpyA0€MKOCTb AUCIUILIMHBI 10 Y4eOHOMY IJIaHy 5 180
AyIHUTOpPHBIE 3aHATUS: 0,34 12

Jlexumn (JI) 0,17 6

[Ipaktuueckue 3ansarus (I113) 0,17 6
CamocrosrenpHas pabora (CP): 4,55 164

Pedepar 1 36

IToaroToBka K KOHTPOJIBHBIM paboTam 1 36

IToaroroBka K mpakTH4ecKUM padoTam 1 36

CaMocTosTENbHOE N3YUEHHE PA3JIENOB Kypca 1,44 52
By uTOroBoro KOHTpOJIS: 3a4ET € OLIEHKOM 0,11 4

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«MHCTpyMeHTAIbHBIEC MeTOAbI (hu3nKo-xuMHYeckoro ananusa» (61.B.0/1.13)

1. Heap AUCHMIUIMHBI — TPHOOPETEHWE 3HAHWKM W HABBIKOB B IJIAHUPOBAHUH U
MPOBENEHUN  (U3HKO-XMMHUYECKUX  HCCIEAOBAHUN  TYrOTUIABKUX  HEMETAUTUYECKHX U
cumkatHbiX MatepuanoB (THuCM) ¢ ucnonbp3oBaHHEM COBPEMEHHBIX TPUOOPOB U METOOB.

2. B pe3yabTaTe M3y4eHHs JMCUUILUIMHBI 00y4aI0IIMIACH JOJIZKEeH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CIIOCOOHOCTHIO IIAHUPOBATH U MPOBOAUTH (PUZMYECKHE M XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY MX pPE3ylIbTaTOB M OIEHHBATh MOTPEIIHOCTH, BBIIBUTATh THIOTE3bI U
yCTaHABIMBATh TPAHMIIBI UX MPUMEHEHHS, MPUMEHSATh METOJbl MATEeMaTUYECKOTO aHaIM3a U
MOJICTMPOBAHHUS, TEOPETUUECKOr0 U dKcepuMeHTaibHOro uccienopanus (I1K-16);

— TOTOBHOCTHIO TIPOBOJMTH CTaHAAPTHBIE U  CEPTU(PUKANMOHHBIE HCIBITAHUS
MaTepUasoB, U3ACTHUN U TexHonorndeckux mnporeccos (I[1K-17);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUSI CBOMCTB XMMUYECKUX COCAMHEHUN U MaTEpPHAJIOB
Ha MX OCHOBE JJIs pelieHus 3a1au npodeccuonansHoi aestensHoctu (ITK-18).

3nams:



— COBpEMEHHBIC Hay4HbIC JOCTH)KEHUS W TepCIEKTUBHBIC HAaIpaBleHUs paboT B
o0acTH aHalu3a TYrOIUIABKUX HEMETAJUIMYECKUX M CHIIMKATHBIX MaTepUaNOB;

— BO3MOXXHOCTH HMHCTPYMEHTAJIBHBIX (U3UKO-XUMHUECKUX METOJOB aHajdu3a Ipu
peleHr KOHKPETHOW Hay4HOMH 3a/1aun U 00J1aCTH UX IPUMEHEHHS

— OCHOBHBIE AaHAJIMTHYECKHE M  HMHCTPYMEHTAJIbHBIE METOAbl  HCCIEAOBAHUSA
TYTOIUIABKUX HEMETAJUNIMYECKMX U CHJIMKATHBIX MAaTEpHajJoB M HMX METPOJIOTMUYECKUE
XapaKTEPUCTHUKHU.

Ymemo:

— 00OCHOBaHHO BBIOMpATh METOJBI HCCIEIOBaHMSA, COOTBETCTBYIOLIHE IPHPOJE
aHAJIM3MPYEMOI0 MaTepuaia 1 3a1a4aM dKCIIEPUMEHTA;

— IJJAaHUPOBATh U IPOBOJUTH AHAJTUTHUECKUE UCCIIEA0BAHMS;

— aHaJIM3UPOBATh NOJIYYEHHBIE PE3YNIbTATHI U ONPENEIISATH IOTPEIIHOCTH U3MEPEHUH.

Braoemw:

— MeToAaMu paboThl C HAYYHO-TEXHUYECKOH, CIIPABOYHOM JUTEPAaTypOl M 3JIEKTPOHHO-
OMONMOTEYHBIMH pECypcaMy, B TOM YHMCIIE, IO BOMPOCAM aHAIMTHUYECKUX HCCIEJOBAaHUN
THuCM;

— IPAKTUYECKMMM HAaBBIKAMU IIPOBEJICHUS AHAJUTHUYECKUX OIpEAEIeHU, MEeToaaMu
MOATOTOBKH MPOO K aHAIH3Y;

— CIOCOOHOCTBIO M TOTOBHOCTBIO K COBEPILICHCTBOBAHUIO METOJHMK UCCIEAOBAHUSA M UX
IPUMEHEHHIO B CaMOCTOSATENBHOM HAy4HO-MCCIEIOBATEIbCKON JEATENHOCTH B 00JacTH
HEOPraHMYECKOT0 MaTepUaIOBEICHMUS.

3. Kpartkoe conep:kaHue TUCHUNIHHBI

Beenenne.  DOU3UKO-XMMUYECKHE M TEXHUYECKME  CBOMCTBA  TYIOIUIABKUX
HEMETAJIIMYECKUX U CUJIMKATHBIX MaTEpUaIoB U MHCTPYMEHTAIbHbIE METO/Ibl X UCCIIEI0BAHUS.

1. Metoab! uccnenoBanus pa3oBOro COCTaBa U CTPYKTYPhI CHIIMKATHBIX MaTepHAJIOB.

1.1. Tepmuyeckue METOAbI aHAIH3A.

Knaccupukanuss TepMHUUECKUX METOJNOB aHaimu3a: auddepeHnnanbHO-TepMUYECKU,
TEPMOIPaBUMETPUYECKUM, Ta30BOJIOMOMETPUYECKHUM, auinatomerpudeckuil. IIpocteie wu
middepenunanpupie  KpuBble — HarpeBaHusa.  OCHOBBI ~ METOJOB  TepMorpapuu
middepenunansuo-Trepmuyeckoro ananusza (ATA). Tepmuueckue 3¢ ¢dexTsl, CONPOBOKAAIONINE
¢u3nyeckue M XUMHUYECKHE MPEBPALICHUS MaTepHajgoB. MeToabl TEpMOTPAaBUMETPHUH U
middepenumanbHoit TepmorpaBumerpun. Q — nepuBatorpadus. [lepuBatorpadus, anmnapartypa
U TEXHUKa MpOBeJIcHMs aHanu3a. KauecTBEHHBIH M KOJIMYECTBEHHBIN JiepuBaTOrpaduiecKkuit
aHamu3. PacmmdpoBka nepuBarorpaMMm. Meron  auddepeHIuanbHOM  CKaHUpYroIen
nepusarorpaduu (JJCK). TeopeTnueckre 0OCHOBBI METOIA.

1.2. PentrenoazoBslii aHaIHU3.

Bo3HukHOBeHHE W TpUPOAAa PEHTICHOBCKUX Jydei. Jludpakuus peHTIeHOBCKOIO
u3nydyeHus. YpasHenue Bynbga-bperra. IcToUHUKH pEHTT€HOBCKOTO M3IY4EHUs, YCTPOHCTBO
PEHTI€HOBCKUX JU(pakToMeTpoB. WaeHTUUKAIMS KPUCTALIMUECKHUX BEIIECTB METOJIOM
nopouika. [Ipurorosnenne o6pasios. KauecTBeHHbIN peHTreHo(a3oBblif ananu3. PacmmdpoBka
pentreHorpamm. OlleHKa pa3MepoB HaHOKpHcTaioB MetongoM JleGas-llleppepa. Metobl
KOJIMYECTBEHHOTI'O PEHTIeHO(Aa30BOro aHaIN3a.

1.3. CnektpodoToMeTpruiecKHii aHaIH3.

OcHoBHbIE 3aKOHBI CBETOIOIJIOLEHUS. CriocoOsl IIPEICTaBICHUS
crniekTpodoToMeTpruiecKkux BeauunH. [IpudarHbl oTKIOHEHUH OT 3akoHa byrepa-JlamGepra-bepa.
TexHuka onTHueckor criekTpockonuu B Y® u BuauMoit obnactsax cnekrpa. [Ipumenenue stoi
CTHEKTPOCKOIUM ISl U3Y4EHHs TPOMYCKAHUs, OTPAKEHUS U MOTJIOIICHUs CBeTa OECLIBETHBIMU U
OKpAIIeHHBIMU CUJIMKAaTHBIMU MaTepHalaMH.

Teopernueckue ocHoBel KosiebarenpHoi (MK- m KP-) cnekrpockonuu crekosn u
KPUCTAJUIMYECKUX CUIMKaTOB. TexHuka n nposeneHue aHanu3os Ha K- u KP-cnekrpomerpax.
Wurepnperauust cnekrpoB. Ilpumenenne WK u  KP-cnekTpockomuum s CTpyKTYpHBIX
UCCIIEJOBAaHUM CUIIMKATHBIX MaTEpUAJIOB.



1.4. Mukpockonusi.

Ontuyeckass Mukpockornusa. CoOBpeMEHHBIE MeTaulorpauuyeckue  MHUKPOCKOIIBI.
[IpyHOMOMaNbHBIE CXEMBl ONTHMYECKMX MHMKPOCKOIIOB, OCHOBHBIE THIIBI ONTHYECKHX
MUKpockonoB. IloHsaTue onTtuueckoro ysenuueHuss. (OCHOBHBIE METOJUMKH CHEMKHM Ha

METaJUIOTpapUIECKIX MUKPOCKOTIAX.

OnekTpoHHass ~ MuUKpockomus.  PactpoBas ~ Mukpockomus.  IIpocBeumBarormias
Mukpockonus. IloaroroBka oOpa3loOB Ui MCCIEAOBAHUS MaTepHaAOB HA MHKPOCKOIIAX.
Wudopmanus, moimydaeMass Ha PACTPOBBIX M IPOCBEUMBAIOUIMX MHUKpockomax. llpsmoe wu
KOCBEHHOE HCCIICZIOBaHUE.

2. Meronsl WHCCIeNOBaHHUS JMCIEPCHOCTH CHIIMKATHBIX MAaTepHajoB U IOPOBOH
CTPYKTYPBI HCKYCCTBEHHOI'O KaMHSI.

2.1. Meroasl ompenesneHUs]  JTUCHEPCHOCTH  MOPOLIKOOOpPA3HBIX  MaTepHasoB.
XapakTepucTuka JUCHEepCHbIX cucTeM. OCHOBBI aHalIM3a IMOPOLIKOOOPA3HBIX MAaTEPUAIIOB.
Teopust S5KkBUBaJICHTHBIX Cdep.

Mertoap! onpeneneHuss TOHKOCTH MOMOJia. Y IelibHAs MOBEPXHOCTh MOPOIIKOOOPa3HBIX
MmaTepuasioB. OmnpeneneHue yIEIbHOM TMOBEPXHOCTH METOJOM BO3AYXONPOHUIIAEMOCTH.
Omnpenenenue yaeabHOW NOBEPXHOCTH 110 METOLy HU3KOTEMIIepaTypHO aicopOLuu a3oTa.

Mertoapl onpeaeneHuss TPaHyJIOMETPUYECKOr0 cocTaBa MarepuaioB. CHTOBOI aHamu3.
XapakrepucTuka MmKaidbl cuT. CeaMMEHTAIllMOHHBI aHalu3 U OCOOCHHOCTH €ro MpPOBEICHUS
IpU aHAIM3€ pa3M4HbIX MaTepuanoB. CenapaluoHHbIM aHanu3. CBeroBas ONTHYECKAs
MHUKPOCKOTIHS.

Mertoa nazepHOM nudpakiuu, TEOPETHYECKHE OCHOBBI MeToja. [IpuHuuMm nedcTBus
JIa3epHOT0 MUKpOAHAIN3aTopa.

CpaBHMTENbHBIN aHAIU3 PE3yAbTaTOB OMPEIETICHUs TUCIIEPCHOCTH MOPOIIKOOOPA3HBIX
MaTepHaJIOB, MOJYYEHHBIX PA3IMYHBIMUA METOJAAMHU M IPHUUHBI MX PACXOKICHHUS.

2.2. MeTozpl HccaeI0BaHusl IOPOBOM CTPYKTYpPbI KalMJUIAPHO-TIOPUCTHIX TEl.

XapakTepucTHUKa KamWUIApHO-MOPUCTHIX Tesl. Kiaccupukanus mnop B MOPUCTHIX
MaTepuanax. B3auMOCBs3b MeXay KanWUIIPHO-TIOPUCTOW CTPYKTYpOH MaTepuajla U €ro
(U3UKO-TEeXHUYECKUMHU CBOMCTBaMHU. XapaKTEpUCTUKH IOPOBOTO IMPOCTPAHCTBA LIEMEHTHOIO
KaMHS.

Knaccupukanuss MeTomoB — ONpeneNeHus  MOPUCTOW  CTPYKTYphl — MaTepHalloB.
Omnpenenenne MOPUCTOCTH METOJOM PTYyTHOM mopomerpuu. Pacuer oOvema M auamerpa mop
Mmatepuana. OnpezeneHre OTKPBITOM MOPUCTOCTH METOJOM HachllleHus. Pacyer 3akpbiTol
MOPUCTOCTH.

Onpenenenue ko3 duirenTa u CKOPOCTH KaWJIISIPHOTO BOAOIOIIIONICHHUS MaTepHara.

3. Meto/ibl UCClIeIOBAaHUS MEXaHUYECKUX U YIIPYT'HX CBOUCTB.

3.1. Metoap! onpeaeneHns: MIPOYHOCTHBIX XapaKTEePUCTHK.

OOopynoBaHue U METOJbI OINPENEIeHUS] IPOYHOCTH IPU CKATUH, PACTSDKEHUM, U3THOE,
MOJIFOTOBKA U XpaHEHHe 00pa3LoB.

3.2. Meronpl omnpeneneHus
MHTEHCUBHOCTHU HAIPSDKEHUH).

3.3. OnpeneneHue MOyl YIPYroCTH KEpaMHUUECKUX MAaTEpUasoB MO cTpesie mporuda u
PE30HAHCHBIMU 3BYKOBBIMH METOJAMHU.

4. O0beM yueOHOM TUCHHMILINHBI

TPELUIMHOCTOMKOCTH  (KpUTHUYECKHH K03 duumeHt

o B 3auetnbix | B akazmem.
Bunpl yae6HOM paboThI
eIMHUIIAX qacax

OO11ast TpyA0€MKOCTb AUCIUILINHBI IO Y4eOHOMY IJIaHy 4 144
AyIUTOpPHBIE 3aHATUA: 0,28 10

Jlexuuu (JI) - -

[Ipaktuueckue 3ausarus (113) 0,28 10
CamocrostenpHas padora (CP): 3,61 130




CaMocTosATENbHOE U3YUEHHUE PA3IEIOB TUCIUILINHEI 3,61 130

Bua uTOroBoro KOHTpOJIS: 3a4ET € OLIEHKOU 0,11 4

AHHOTanuA padoyeil NPOrpaMMpl JUCHHIJIMHBI
«MartepuaJjioBeeHne u 3ammra otT kopposum» (b1.B.0/1.14)

1. Heap AMCUMNIMHBI — IPHOOpPETEHNE 3HAHUN, HEOOXOUMBIX JJIS1 CAMOCTOSTEIEHOTO
peLIeHUsT BOIPOCOB, CBS3aHHBIX C BHIOOPOM  MaTepHaOB OOOPYAOBAaHUS MPOU3BOJCTBA
TYTOIUIAaBKUX HEMETAJUTMYECKUX W CUJIMKATHBIX MAaTepUalioB, a TaKXKe SKOHOMHYECKUX U
HKOJIOTUYECKUX (DaKTOPOB.

2. B pe3yabTaTe M3y4eHHs JMCUUILUINHBI 00y4aI0IMIACH JOJIKEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CrHOcOOHOCTBIO TMPHUHUMATh KOHKPETHbIE TEXHMYECKHE pEIIeHUs NpU pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHH C Y4ETOM
AKOJIOTUYECKUX nocnencTBuit ux npumenenus (I[1K-4);

— CIOCOOHOCTBIO MPOBOJAUTH AHAJIU3 CHIPbS, MAaTE€pPHajJOB W TOTOBOW MPOAYKIIHH,
OCYILECTBJIATh OLIEHKY pe3ynbraroB aHanusa (I1K-10);

— TOTOBHOCTHIO TIPOBOJMTH CTaHAAPTHBIE M  CEPTU(PUKANMOHHBIE HCIBITAHUS
MaTepUasoB, U3ACTHUN U TexHonorndeckux mnporeccos (I[1K-17);

— TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHUE CBOWCTB XMMHUUYECKHUX JIEMEHTOB, COEIUHEHUN U
MaTepHalioB Ha X OCHOBE ISl PelIeHus 3a1a4 npodeccruonansHoi aearensuoctu (ITK-18).

3nams:

— KJIacCU(UKalMIO, CTPYKTYPY, COCTAaB ¥ CBOMCTBAa MaTepHAaJIOB;

— MapKUPOBKY MaTEPHUAJIOB 10 POCCUMCKUM CTaHAapTaM;

— OCHOBHBIC KOHCTPYKLIMOHHBIE U (YHKIMOHAJIbHBIE  MaTepHalibl MPOU3BOJCTBA
TYTOIUIABKUX HEMETAIUTMYECKUX M CHIIMKATHBIX MAaT€pPUAJIOB.

Ymemo:

—  paluoHAIbHO MOAOUPATh  KOHCTPYKIIMOHHBIH Marepuan Uil XUMHUKO-
TEXHOJIOTMYECKOI0 Ipolecca (peakropa, ammapara, MallMHbl) C Y4ETOM METOJOB 3allUThl OT
BO3MOYHOT'O BO3JICUCTBUS TEXHOJOTUUYECKON CPEBL.

Braoemy:

— METOJaMH OIIPEIEJIEHNs] CBOMCTB MaTEPUAJIOB;

— JAaHHBIMU JJI1 TPUHSTHS KOHKPETHBIX TEXHUYECKHX PEIIeHUH MpH pa3paboTke
TEXHOJIOTHYECKUX MPOLIECCOB MPOU3BOJACTBA TYrOIUIABKUX HEMETAJUIMUYECKMX U CHIIMKATHBIX
MaTepHaioB ¢ TOYKH 3PEHUS] TEXHUKO-3KOHOMUYECKOH 3(ppekTuBHOCTH.

3. Kpatkoe conep:kaHue TUCHUILIHHBI

1. Beenenue.

MartepuanoBeieHue Kak Hayka: [elH, 3aJadyd W 3HAueHUue AUCUUIUIHHBL. OO0mme
TpeOoBaHUs, PEAbIBIsEMbIC K MaTepuaiaM B 3aBUCUMOCTH OT YCIOBHM HCIOIb30BAHUS WIH
JKCIUTyaTallii.3HAY€HUE MaTepUalioB B Pa3BUTUM XUMUKO-TEXHOJOTMYECKUX IPOLIECCOB U
oOecrieyeHnn UX 0€30MacCHOCTH.

2. OcHOBHbIE TOHATHS O CTPOEHUH, CTPYKTYyp€ M CBOMICTBaX MarepuajoB. MeTo.ibl
M3Y4YEHUS! CTPYKTYPBI U CBOMCTB MaTE€pHAaIOB.

Crpoenue marepuanoB. Kpucramimueckue u amopdHbie MaTepuanbl. HaHOMaTepuasbl.
CtpykTypa W CTpPOEHHE METAUIMYECKUX M HEeMeTalIMYecKux MarepuanoB. CBoiicTBa
MarepuaioB. MeTo bl OIpeaeneHus CBOMCTB MaTepuanoB. 1loka3aTenu MEXaHUYECKUX CBOUCTB,
omnpejeasieMble IpU JTUHAMUYECKUX U [IUKIMYECKUX UCTIBITAHUSX.

3. ®U3NKO-XUMUYECKUE OCHOBBI MAaTEPUAJIOBEICHUS.

OcHOBBI Teopuu CIUIaBOB. JluarpamMmbl COCTOSIHMSI CIUIaBOB. JlMarpamMMbl — «COCTaB-
CBOWCTBOY.

4. Merannuueckue MaTepuabl.

Kenes3o u crnasel Ha ero ocHoBe. CTalld ¥ YyT'yHBI.



Kenezoyrnepoaucteie crutaBbl. CTPYKTYpbl CIUIABOB JKENe30-yriaepoa. JluarpaMmsl
COCTOSIHUS JKeJe30-1eMeHTUT. KOMIOHeHTHI, (a3bl U CTPYKTYPHBIE COCTABIISIOLINE CTaJlel U
OeJIbIX YYTYHOB.

KoHCTpyKIIMOHHBIE MeTauInyeckue MaTepuayibl. KOHCTPYKIIMOHHBIE CTald M CIUIABBI
WHCcTpyMeHTanbHBIE CTalM W criiaBel. UyryHel M TBepable cmiaBbl. CBoiicTBa, 001acThb
NPUMEHEHHSI, MapKUPOBKA.

Teopuss ¥ mpakTUKa TEPMUYECKOH W XUMHKO-TEPMHYECKOM OOpabOTKHM METaIIOB H
CIUIaBOB. BiusiHue TepMHUYECKOH, TEPMOMEXaHUYECKOH M XUMUKO-TEPMUYECKON 00pabOTKH Ha
MEXaHMUYECKHE CBOWCTBA cTainu. Buabl u crocoOsl nemeHtrauuu. Juddy3noHHoe HachleHHEe
noBepxHocTu Hemetawamu. Juddy3nonnas meranauzams.

L{BeTHBIC METAILJIBI M CIIJIABBI HA UX OCHOBE.

OOmias xapakTepucTHKa M KiacCU(UKanusg MEAHbBIX, AIIOMUHUEBBIX, MarHUEBBIX U
TUTAHOBBIX CIIJIAaBOB. TyromiaBkue METaIbl U CIJIaBbl HA UX OCHOBE.

5. OCHOBBI KOpPO3UU METAIUIOB. [IpHHIIUIIBI M METO/IBI 3AIIUTHI OT KOPPO3HH.

OcHOBHBIE TNPUYMHBI KOppo3uu MeTamioB. [lokasatenu kopposuu. Knaccudukarus
KOPPO3HOHHBIX MPOLECCOB. XUMHUecKasi Koppo3us. ['azoBast koppo3us. Kopposus B JKUAKOCTIX
— HEdJIeKTPOJIUTaX. OIJEKTPOXUMHUYECKas Koppos3usa. Koppo3us MeTamioB B YCIOBHUAX
TEXHOJIOTUYECKUX CPe]l XUMHUECKUX TTPOU3BOJICTB.

[TpyHIMOBI W METOJBI 3aLIUTHI OT KOPpo3uH. KOppo3MOHHOCTOIKME MeTauindecKue
MaTepuabl. 3allUTHbIE MOKPHITHSA. MeToabl 3alluThl MallMH M alnapaToB XHUMHYECKHX
MIPOU3BOJICTB TYTOTUIABKUX HEMETAJUIMYECKUX U CHIIMKATHBIX MaTEPHUajIoB OT KOPPO3UH.

6. HemeTtannuueckue Matepuasl.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeauHeHHH. CTpoeHHe U CBOICTBa
noJuMepoB. TepMOpeakTHBHbIE W TEPMOIUIACTUYHBIE MOIUMEpbl. OCHOBHBIE Pa3HOBUIAHOCTU
MIPOMBIIIICHHBIX TOJIMMEPOB U TIacTMacc. Pe3nHbl 001Iero Ha3HaueHus!, ClelualbHbIe Pe3UHBI
1 005acTy UX NpuMeHeHus. JIakokpacouHble MaTepUabI.

TyromnaBkue HeMeTaJUTMYECKHE U CHIIMKAaTHBIE MaTepuanbl. Kepamuueckre MaTepHasibl.
KoHCcTpyKIIMOHHAs, HHCTpYMEHTaJIbHAs M TeXHHUYECKass KepaMmuka. Heopranumdeckoe CTEKIO.
Curamnsl. I'pagut. Acbect. CBoiicTBa 1 00IaCTH TPUMEHEHHSL.

KomnosuumonHele MaTepuaibl Ha METAUIMYECKOM M HEMETaIMYecKOl OCHOBE.
Kepamunyeckne KOMIO3ULIMOHHBIE MAaTEPHAIIbL. Y TIIEPOJHBIE KOMIIO3UIIMOHHbBIE MAaTEPUAIIbI.

7. 9KOHOMHUYECKH 000CHOBaHHBIM BHIOOP MaTEPHAJIOB sl KOHKPETHBIX EJIEH.

BbiOop ~ KOHCTPYKIIMOHHBIX  MaTEpUAOB Ui TNPOM3BOJCTBA  TYrOIUIABKUX
HEMETANTMYECKUX U CHIIMKATHBIX MAaTEPHUaTIOB. DKOJOTHYECKHE ACHEKThl MaTepHaOBEeICHUS U
3alUThl METAIJIOB OT KOPPO3HUHU.

4. O0beM yueOHOM TUCHHMILINHBI

. B 3agernHbIX B akanem.
Bunpl yue6HON paboOThI
eIMHUIIAX qacax

OO1m1as TpyA0EMKOCTh AUCITUILIMHBI 10 Y4eOHOMY IJIaHy 3 108
AyIHUTOpPHBIE 3aHATHS: 0,33 12

Jlexuun (JI) 0,16 6

[Ipaktuueckue 3ausarus (I113) 0,17 6
CamocrosrenbHas pabora (CP): 2,55 92

Pedepat 1,05 38

CaMocTOsTENbHOE U3YUEHHE PA3ENIOB JUCLMILIINHBI 1,39 50
Bug uToroBoro KOHTpOJISL: 3a4ET 0,11 4

AHHOTanuA padoyeil NPOrpaMMpl JTUCHHIJIMHBI
«MopaeaupoBaHue XUMHKO-TeXHOJOrn4eckux npoueccon» (b1.B.O/1.15)

1. Heap aUMCHUNJIMHBI — TPUOOpPETEHHWE 3HAHUKW B OO0JACTH KOMITBIOTEPHOTO
MOJICTMPOBAHUS XUMHUKO-TEXHOJOTUYECKUX MPOLECCOB C MPUMEHEHHEM COBPEMEHHBIX CUCTEM



KOMITbIOTepHOM Marematuku, B 4vactHocth MATLAB u VBA, a Takke mnpuoOpereHue
NPAaKTUYECKUX HABBIKOB pa3pa0OTKU NAaHHBIX KOMIIBIOTEPHBIX MOJIEJIEH € OJHOBPEMEHHBIM
peleHreM 3a7ay CTPYKTYPHOU U apaMeTpHYecKor UACHTHU(HUKAIUH.

2. B pe3yJbTaTe 0CBOCHHS TUCHMILIUHBI 00YYAIOLIUIACS 10JI7KEeH:

Obnaoams cnenyromumu obmenpodeccuonanbubivu (OIIK) u mpodeccuoHampsHBIMU
(ITK) koMneTeHIUSAMU:

— CIOCOOHOCTBIO BIIaJIETh OCHOBHBIMU METOJaMH, CIIOCO0AaMH M CPEICTBAMH TOITYYCHHS,
XpaHeHus, nepepaboTKu HH(GOpMAIMM, HABBIKAMH paOOThl KOMIBIOTEPOM KakK CpEeACTBOM
yrpasienus uadopmarnueii (OI1K-5);

— TOTOBHOCTBIO TPHUMEHATh AHATUTHYECKHE M YUCIEHHBIE METOJbl PpEIICHHS
MIOCTaBJICHHBIX 3a/1a4, UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIE TEXHOJIOTHH, IPOBOIUTD
00paboTKy HMH(pOpPMALMKU W HCHOJIB30BAHUEM IPUKIAJHBIX MPOrPAMMHBIX CpEACTB chepbl
po(hecCHOHATBHON I TEIbHOCTH, HCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH MPO(PECCHOHATIBHON JAEATENBHOCTH, MAKEThl MPHUKIAAHBIX MPOTpamMM JUIs
pacuéra TeXHOJOrHuecKux napameTpoB obopynoBanus (I1K-2);

— CIOCOOHOCTBIO HaJlaXKMBATh, HACTPAUBAThH U OCYILIECTBIIATH IPOBEPKY 000PYAOBAaHUS U
nporpammubIx cpeacts (I1K-6).

3namy:

— METOJbl MOCTPOCHUS SMIUPUYECKUX (BEPOSITHOCTHO-CTATUCTHYECKUX) U (DU3HKO-
XUMUYECKUX (TEOPETHUECKUX) MO/IETIeH XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB;

— METObI UACHTHU(PHUKALNN MATEMAaTUYECKUX OMMCAHUN TEXHOJIOTMYECKUX MPOIIECCOB Ha
OCHOBE IKCIIEPUMEHTAIBHBIX JAHHBIX;

— METOJbl ONTUMM3AIMH XUMHUKO-TEXHOJOTHYECKUX TIPOLECCOB € NPUMEHEHUEM
SMIUPUYECKUX U/WIN (PUZUKO-XUMHUYECKUX MOJIENeH.

Ymemy:

— NPUMEHSTh M3BECTHbIE METOJbl BBHIYMCIMTEIHHON MaTEeMAaTUKU M MaTeMaTHUECKOM
CTaTUCTHKH JUIs PEUIeHUs KOHKPETHBIX 3aJjay pacuera, MOJAEIMPOBAHHUS, MACHTU(DUKAUU U
ONTUMH3AIMH TPU HCCIEIOBaHUU, MPOEKTUPOBAHUM W YIPABICHUU MpPOLIECCAaMH XMMHYECKOU
TEXHOJIOTUH;

— HUCIIOJIb30BaTh B CBOEH MPaKTHUECKOM JESTENbHOCTH ISl JOCTHKEHHS MOCTABICHHBIX
1esieil U3BECTHBIE MaKeThl MPUKIIAIHBIX TPOIPaMM.

Braoemy:

— METOJIaMH MaTeMaTU4eCKON CTaTUCTUKU A1 00pabOTKM pe3yslbTaTOB AKTHUBHBIX U
MACCHUBHBIX 3KCIIEPHUMEHTOB;

— METOJaM{ BBIYMCIUTENBHOW MaTEeMAaTUKU Uil pa3pabOTKU U pealu3aluyd Ha
KOMIIbIOTEpaxX aJIrOPUTMOB MOJICIUPOBAHUS, HICHTU(OUKAIUN M ONTUMM3ALMU  XUMHUKO-
TEXHOJIOTHYECKUX MTPOLIECCOB.

3. Kpatkoe conep:kaHue TUCHUIITHHBI

1. OcHOBHBIE MPHUHLHUIBI KOMIBIOTEPHOTO MOJECTHPOBAHUS XUMHKO-TEXHOJOTHUECKUX
nporueccos (XTII).

MaremaTnueckie SMIUPUYECKHEe W MaTeMaTHueckue (U3UKO-XUMHUECKUE MOJICTH H
KOMIIBIOTEPHOE MOJIENUpOBaHUe. J|eTepMUHHPOBAHHBIE M BEPOSITHOCTHBIE MaTEMaTUYECKHE
Mozenu. [IpuMeHeHre MeToI0JIOTHH CHCTEMHOTO aHajIi3a Uil peleH s 3a/1a4 MOJICTUPOBAHMSL.
[IpuMeHeHHEe TPUHIMIA «YEPHOTO  SIIMKa» MPU  MATEeMaTHUYECKOM  MOJECIMPOBAHUM.
ABTOMATHU3MPOBAaHHBIE CUCTEMbl MPUKIAAHOM uHPopMaTuku. Mepapxudeckas CTpPYyKTypa
XMUMUYECKUX TPOU3BOJICTB M MX MareMaTuyeckux mojeneid. IlpumeHeHHe KOMMbIOTEPHBIX
MoOJIeNe XMMHUYECKHUX IPOLECCOB JUIA aHalIu3a, ONTUMHU3AIMM U CHHTE3a XHUMHUKO-
TEXHOJIOTHYEeCKUX  cucTeM. OCHOBHBIE TPUEMBl  MaTEMaTHYECKOrO  MOJEITUPOBAHHMS:
SMIMUPUYECKUH, CTPYKTYPHBIH ((PU3MKO-XUMUYECKUH) U KOMOWHUPOBAHHBIM (TEOPETUUECKUN).
ITocTpoeHue CcTaTUYECKUX U AUHAMHUYECKUX Mozenel. Pemenue npsameix 3anad. [IpoexkTHbId u
MOBEPOUHBI (OLIEHOYHBIN) pacyeT mpoiieccoB. Pemenune oOpatHeix 3agau. [lapamerpuyeckas u
CTPYKTypHasi WACHTHU(QHKALMA MaTeMaTHYeCKHMX MOJeNeld. YCTaHOBJIGHHE a/e€KBATHOCTH



MaTeMaTH4eckux  mojeneid. Crparerus  INpOBENEHUS  PacueTHBIX  MCCIENOBaHUH U
KOMIIBIOTEPHOT'0 MOJEIUPOBAHUS PEAIBHBIX IIPOLECCOB.

2.IlocTpoeHue 3MNUPHUUECKUX MOJEIEH.

@opMyIMpOBKa 3aJa4d ANINPOKCUMALMKM JAHHBIX I ONMMCAHUS DKCIIEPUMEHTAIBHBIX
3aBUCUMOCTEH M IOJYYEHHMS OMIIMPHUYECKMX MOJEIEH IpoueccoB. Buusl kpurepues
annpoxkcuManuu. Kpurepuil MeTona  HaMMEHBIIMX KBaaparoB. Pemenue 3anaun
alIIPOKCUMALMK Ul HEJIMHEWHBIX M JIMHEWHBIX II0 IlapameTpaMm Mojenei. Marpuynas
(dbopMynupoBKa 3a7aYM ANMPOKCUMAIMHU. AHATUTUYECKHH M aJTOPUTMHUYECKHH MOAXOJbI IS
peuieHusl 3aJayd anmnpoKCUMAalUU U1 JUHEHUHBIX U JIMHEAPU30BAaHHBIX MOJEJIEH METOI0M
HaUMEHBIINUX KBAJPaTOB.

3aKOH HOPMAJBHOIO pACHpPENENICHUsl A BEKTOPHBIX CIIY4alHbIX  BEIMYMHBI M
OIIPEIEICHUE UX YHUCIOBBIX XapaKTEPUCTHUK. MaremMarudeckoe OKHUIAaHUE U JUCIIEepCUs I
BEKTOPHBIX CIIy4alHBIX BEIWYMH. [IUCIIEpCHOHHBIM U KOppeNsUUOHHBIM aHanu3. [loHATHs
JUCIEPCUM  BOCIIPOM3BOJUMMOCTM M aJCKBAaTHOCTH, a TaKXKe€ OCTaTOYHOM JUCIIEPCHH.
Omnpenenenue BHIOOPOUHBIX KOA(PPHUIMEHTOB KOPPEIALUU U KOI(DPUIHEHTA MHOKECTBEHHON
Koppensiuuu. CTaTUCTUYECKMHA TOJAXOJ K ONpPEAETCHHI0 OIIMOOK W TOTrpPEHIHOCTEeH B
JKCIIEPUMEHTAIIBHBIX TOYKAX U3MEPEHUM.

PerpeccuoHHBIM U KOPPEIALMOHHBIA aHAIU3 U1 IIOCTPOCHUS 3MIIMPUYECKUX MOJCIIECH
Ha OCHOBE JIaHHBIX IMACCHUBHOIO HKcrepuMeHTa. [loHATHS (QYHKIUM OTKIMKA M (HaKTOPOB.
OCHOBHBIE JIONYIIEHHUSI PETPECCHOHHOTO M KOPPEJSALMOHHOrO aHanu3a. Kpurepuu mpoBepku
OJTHOPOJHOCTH Jaucnepcuii. BpiOop BuJa ypaBHEHUH perpeccuu, a TaKKe ONpeseeHne
KOA(QQUIIMEHTOB perpeccud W HX 3HAYMMOCTU C HCHOJIb30BaHHWEM Kputepus CTblOieHTA.
[Ipouienypa  MCKIIOUEHUS  HE3HAUMMBbIX  Kod(p(uiueHToB  perpeccuu.  OnpezeneHue
aJICKBATHOCTU PErPECCUOHHBIX MOJEIIEH € MOMOILBIO KpuTepus Puiepa.

OCHOBHBIE TOJIOKEHHUSI TEOPUH MIIaHUPOBaHUS SKcriepuMeHTOB (I): momHbIN (akTopHBIH
skcnepuMeHT (IIPD) m obpabotka ero pesynbratoB. ONTUMaabHBIE CBOWCTBA MAaTPHULIBI
IUTAHUPOBAHUSI M CBOWCTBO OPTOTOHaJIbHOCTH. OrmpeneneHue kod3(pduuueHToB Moaened, ux
3HaYMMOCTH W TpPOBEpKa aJEKBAaTHOCTH YypaBHEHMs perpeccu. CBOWCTBO poTaTabenbHOCTH
MOJIHOTO (PaKTOPHOT'O IKCIIEPUMEHTA.

OCHOBHBIE MOJIOKEHUS TEOpUHU IIaHUpOBaHUS sKcrepuMeHToB (II): opToroHaibHBIM
LEHTpabHbIM KoMo3uoHHbIH tian (OLIKII) sxkcepumenToB 1 06paboTKa €ro pe3ysibTaToB.
ObecnieyeHre OPTOrOHATILHOCTH MAaTPUIlbl IJIAHUPOBAHUS U ONPEETICHUE BETUUMHBI 3BE3HOTO
wieya. OmnpeneneHue Ko3(QUIMEHTOB MOJENM, UX 3HAYMMOCTH M OLEHKA aJeKBaTHOCTU
ypaBHEHHUs perpeccuu. PacueTHoe BhIYMCICHHE KOOPAUHAT TOYKU ONTUMYMa (IKCTpEMyMa).

OnTtumuzanus SKCIEPUMEHTAIBHBIX MCCIEAOBAHMNM C NpUMEHEHHEM MeTtona bokca-
Bunbcona. OcHOBHBIE NOAXOABl K ONTHUMM3ALUMM SKCIEPUMEHTAIBHBIX HCCIIEJOBaHUIL.
OKCIIEpUMEHTAIBHO-CTaTUCTHUECKU MeToA. CTparerust ABMXKEHHS K ONTHUMYMY LEJIEBOM
¢bynkunn (QyHKIMM — OTKIMKA) TPAJAUEHTHBIM MeETOJ0M. KpuTepuu TOCTIKEHUS «IIOYTH
CTallMOHAPHOHN 00J1aCTU» U METOJAbl YTOUHEHUS MOJIOKEHUSI ONTHUMAIbHON TOYKU B (haKTOPHOM
IIPOCTPAHCTBE.

3. [locTpoenue pU3NKO-XMMUYECKUX MOJIEIICH.

Oranel MaTeMaTHYecKoro MojenupoBaHus. DopMylnpoBKa THIIOTE3, I[OCTPOEHUE
MaTeMaTH4eCKOTO OMUCAHUs, pa3paboTKa MOJIEIUPYIOLIETO aJrOpuTMa, MPOBEpKa aJeKBaTHOCTH
MOJIETM M WICHTU(DUKALUS HX I[apaMeTpoB, pacyeTHbIE HCCIECIOBaHUS (BBIYMCIUTEIbHBIN
HKCIIEPUMEHT).

CocraBneHne CUCTEM ypaBHEHUH MaTEeMaTHYeCKOI'0 OMMCAHMS MPOLIECCOB U pa3paboTKa
(BBIOOP) AITOPUTMOB UX pelIeHHs. bo4YHBIM NPUHLUI TOCTPOEHUS CTPYKTYPHBIX
MaTeMaTudyeckux mojeneil. O600IeHHoe onMcaHue ABMKEHHUS MOTOKOB (a3 B ammapaTax ¢
[IOMOIIBI0  THUAPOAUHAMUYECKUX  MOJEIEH,  YYHUTHIBAIOIIMX  COCPENOTOYECHHBIE U
pacripesielieHHble MCTOYHMKHU BEIIecTBa M 3HEpruM (Temaotsl). JIoKaibHbIE MHTEHCHUBHOCTH
HCTOYHMKOB BEIIECTBA M TEIUIOTHI B IOTOKAaX, COOTBETCTBYIOLIME pPA3IUYHBIM (UUKO-
XUMHUYECKHUX IpoueccaM. OCHOBHBIE THUIIBI YPaBHEHUN MaTeMaTHYECKOIO ONMUCAHUS XUMHKO-



TEXHOJIOTMUYECKHUX NpOIeCCOB — KOHEYHBbIE, OOBIKHOBEHHbIE aupdepeHnnanbupie |
muddepeHnranbHble YpaBHEHHS B YaCTHBIX TPOU3BOIHBIX.

MaremaTuueckoe MOJEIMPOBAHUE CTALMOHAPHBIX W JUHAMMYECKHUX  PEXUMOB
THJIPABIUYECKUX MPOIIECCOB B TPYOOIPOBOJIHBIX CUCTEMAX, II00ANbHbIC U JEKOMIO3UIIMOHHbIE
METO/Ibl PELIECHUS CUCTEM HEJIMHEHHBIX YPaBHEHWI, a TakXe SBHbIE U HESBHBIE METOIbI
YHUCJICHHOTO PEIIeHHs] CUCTEM OOBIKHOBEHHBIX OU(QepeHnnanbHbix ypaBHeHuil. CocTaBieHue
YpaBHEHHUH MaTEeMaTHYEeCKOro omnucaHus mpouecca. [locTpoenne HMHPOPMAIMOHHBIX MAaTPHIL
MaTeMaTHYeCKUX MOJeNeil A BbIOOpa OOINEro ajroputrMa peUieHHs — MOJCIUPYIOIETro
anropuT™Ma.  Peanuzamus = aNrOpUTMOB — pEUICHMS ~ HEIMHEHHBIX W OOBIKHOBEHHBIX
muddepeHunanbHbIX ypaBHeHHH. Onucanue ctannoHapHbiX pexumoB XTIl ¢ mpumeneHnem
CUCTEM JIMHEWHBIX W HEIMHEWHBIX ypaBHEHUH. VTepalMOHHBIE aJIrOPUTMBI PELICHUS.
[IpumeHeHne MeTOJOB MpOCTHIX uTepanuii U HepioroHa-PadcoHa i mojydeHus perieHHs.
[Ipobnema cXOIUMOCTH Tpolecca pemieHus. JIeKOMIO3ULIMOHHBIA METOJI PELICHUs CIO0XKHBIX
cHUCTeM KOHEUHbIX YypaBHeHuil. IlocTpoeHune wWH-QOPMALMOHHOW MaTpHULbl A BbIOOpa
ONTUMAJILHOTO AJTOpPUTMa perieHus 3aaaun. [loHaTue xecTkocTu cucteM audQepeHIaIbHbIX
YPaBHEHUH M KPUTEPUHU KECTKOCTH. SIBHbIe (ObICTpbIE) M HEABHbIE (MEIUIEHHBIE) METOJIbI
pewenust. Meroasl epsoro (Meron Disiepa), BToporo ( Moau(UIIMpOBaHHBIE METO/AbI Diiepa)
u yetBepToro nopsjaka ( meron Pynre-Kyrra). OnieHka TOYHOCTH METOJIOB — OIIMOOK YCEUCHHS.
[lepexonHble OMMOKM ¥  OMMOKM OKPYIVICHMS TNpPH  YHCICHHOM  HHTEIPUPOBaAHHUH
muddepeHunanbHbIX  ypaBHeHHH. CrocoObl oOecrieyeHHs CXOAMMOCTH pELIeHUs 3a7ayM.
[IpumeHeHne HESBHBIX METOAOB Ui PELICHHsS JKECTKHMX cHcTeM AudQepeHnInaIbHbIX
ypaBHeHuil. Onpenenenns mara MUHTErpUpOBaHKs HTEPALIMOHHBIM MeTotoM. MeTtoioB KpaHka-
Hukonbscona (MeTo Tpanenuid.

Maremarnyeckoe MOJEIUPOBAHUE CTALIMOHAPHBIX PEXKUMOB IIPOLIECCOB TEIUIONEPEaAUN
B IUTACTUHYATBIX W 3MEEBHKOBBIX TEIJIO0OOMEHHHMKAX. MaremMaTudeckoe ONMCcaHue MpoIeccoB ¢
NpPUMEHEHHEM MoJieNell MJeaJbHOro CMEIIEeHUs U BbITeCHEHHMs. BwiOop u rpaduueckoe
IIPEACTABJICHUE AITOPUTMOB pelleHus. [IpuMeHeHre CTaHIapTHBIX METOAOB BBIYUCIUTEIBHOU
MaTEMaTHKH JJIs1 pELICHUs 3a1a4.

MaremMaTnyeckoe MOAEIUPOBAHUE CTALIMOHAPHBIX PEXKUMOB IIPOLIECCOB TEIUIONEPEAAUN
B NPSMOTOYHBIX U MPOTUBOTOYHBIX TPYOUaTHIX TEIJIOOOMEHHHUKOB, pelieHue 3aaaun Kommu u
KpaeBoi 3aJjauil PU UHTETPUPOBAHUN CHCTEM OOBIKHOBEHHBIX IU((epeHInaTbHBIX YpaBHEHHH.
MaremMaTnyeckoe OIMCAaHUE IPOLECCOB C NMPUMEHEHUEM MOJENIEH WIEaIbHOIO BBITECHEHHS.
Pemenne 3amaun Komm u kpaeBoil 3amaun. IIpencraBieHue aaropuTMOB BBIYKCICHUH B BHUJIE
MHGOPMAIIMOHHON MaTpHULBl CUCTEMbl YpaBHEHHH MaTEMaTHMYECKOrO OMHUCAHUS U OJOK-CXeM
pacueroB. Maremarnueckoe omnucanue XTIl ¢ npuMeHeHHeM cHCTeM OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHeHU. Onmcanne 0OBEKTOB C paclpeieieHHbIMU B MPOCTPAHCTBE
napaMmerpamu. GopMynupoBKka HadalbHBIX M KpPAeBbIX YCIOBUM 3ajad perieHus. UucieHHbIN
anroput™ l-ro nopsanka mia pewmeHus 3agadun Komm. Meron «TipucTpenkum» Uil peuIeHHs
KpaeBOM 3a1a4u.

MaremaTrnyeckoe MOIECIMPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOpaxX C
Memankoid. OnucaHue MHUKPOKMHETUYECKMX 3aKOHOMEPHOCTEH IPOTEKaHWsS IPOU3BOJIBHBIX
CIIO)KHBIX XUMHUYECKUX peakIMil B JKUAKOM (ase Ui MHOTOKOMIIOHEHTHBIX CHUCTEM.
OmnpeneneHne KIOYEBBIX KOMIIOHEHTOB CJIOJKHBIX XHMHUYECKMX PEAaKUUH C NPHUMEHEHUEM
METOJIOB JIMHEHHON areOpbl - paHTOB MaTPULl CTEXMOMETPUUECKUX KOI(DDUIIMEHTOB peaKIiy.
MaremaTnuyeckoe OINUCaHUE PEaKTOPHOIo Ipolecca ¢ pyOalikoi Aas MPOU3BOJIBHONW CXEMbI
INPOTEKAaHUsI XMMUYECKOM peakuuu. BpiOop alropuTMoB pemieHHs 3ajJaud ¢ MPUMEHEHHEM
MHOOPMAIIMOHHON  MaTpHUIlbl  CUCTEMbl  YpPaBHEHHMH  MaTeMaTHYeCKOro  ONHUCAHUA U
NPEeCTaBICHUS AITOPUTMa PELICHUS C TOMOIIIBIO OJIOK-CXEMbI pacyeTa mpoliecca.

MaremMaTnyeckoe MOIEIUPOBAHUE HECTAMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX C
Memankoid. Maremaruueckas IOCTAHOBKa 3aJaud A peakuud C  IPOU3BOJIBHOMU
crexuomerpudyeckol cxemoil. dopmymupoBka 3amaun Komm — 3agaum ¢ HadaJbHBIMU
ycnoBusiMH.  Pa3HOCTHOe Tpe[cTaBiI€HHE CUCTEMbl OOBIKHOBEHHBIX AU(QepeHInaIbHbIX



ypaBHeHuid. IlocTpoenne WHGOPMAIMOHHON MAaTpULBl JUIA BbIOOpa alropuTMa peIICHUs.
I'paduueckoe mpeacTaBiIeHrEe alrOPUTMA PEIIeHUs B BUJIE OJIOK-CXEMBI pacyera.

MaremaTHueckoe MOJETUPOBAHHE CTAIIMOHAPHBIX PEXHMMOB B TPyOUaThIX peakTopax ¢
IIPSIMOTOYHBIM U IIPOTUBOTOYHBIM JABHKCHUEM TEIUIOHOCUTENNE. Maremarudeckast IOCTaHOBKA
3aJa4y JUIs peaklMM C KOHKPETHOM cTeXxuomerpudeckoi cxemoil. @opmynupoBka 3agaun Komm
— 33J1a4M C HA4YaJbHBIMU YCJIOBHUSMH M KPAacBOM 3aJayd — 3aJa4d C KPAcBbIMU YCJIOBUSMH.
PazHOocTHOE TMpencTaBlieHHE CHUCTEM OOBIKHOBEHHBIX UG epeHINAIbHBIX  YPaBHEHHMA.
[Toctpoenne MHPOPMALMOHHBIX MAaTPUIl A BbIOOpa anroputMoB pemeHus. ['paduueckoe
NPECTaBICHUE AITOPUTMOB pPEILICHUs B BUJIE OJIOK-CXEMBbI pacueTa.

MaremaTnueckoe MOAEIMPOBAHUE HECTAIIMOHAPHBIX PEKUMOB IPOLIECCOB B TPyOUATHIX
PEaKTOPax U YUCICHHBIE AITOPUTMBI IUCKPETU3ALUY JUIS pEIIeHUs] cucTeM U depeHIINaTIbHBIX
YPaBHEHUH € YaCTHBIMM IPOU3BOJHBIMU. MareMaTnyeckas MOCTAHOBKA 3aadyu Ul PEaKUuu ¢
KOHKPETHOM CTEXMOMETPUYECKOM cxeMOou. DOpMyIUPOBKA HAYAIBHBIX U I'PAHUYHBIX YCIIOBMM.
HuddepeHunanbuple  ypaBHEHUS B YaCTHBIX  MPOM3BOJHBIX -  BIUIMITUYECKOTO,
napaboaMyeckoro W TUNEpOOJMYECKOTO  THUMOB. ANTOPUTMBI  pelICHHs  YypaBHEHUH
napabojuyeckoro  Tuma. Marematuyeckas ~ MOJIENb  XMMHMYECKOrOo  IpEeBpalleHus B
M30TEPMHUUECKUX YCIOBUSAX JUIsl HECTAIIMOHAPHOTO TMpoliecca B TPyOUaThIX anmaparax ¢ y4eToM
IPOJOJILHOTO TEpPEeMEIIMBaHUs M C TNPUMEHEHHEM OJHOIapameTpuueckor auddy3snonHoim
MOJINIH JJIsl ONUCAHUS TUAPOAMHAMUYECKON 0OCTAHOBKH B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI
peuieHuss B BHJAE CUCTEM  HEINMHEWHBIX ypaBHEHHMH, a Takke OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHEHUH TIEPBOTO U BTOPOTO MOPSIIKOB.

Maremarnyeckoe MOJAEIUPOBAHUE CTALMOHAPHBIX PEXUMOB IIPOLIECCOB HENPEPHIBHON
MHOTOKOMIIOHEHTHOH peKkTu(uKanuu 1 abcopOuun. MaremaTtndyeckoe OINUCaHHWe Ipolecca
MHOTOKOMIIOHEHTHOH peKTU(UKAIMK B TapeiabuaTod KojJoHHe. MopenupoBanue (Ha3zoBoro
PaBHOBECHS U IPOLIECCa MACCOIEPENayu Ha TapejKaX B MHOTOKOMIIOHEHTHBIX CUCTEMax. Y4er
TEIUIOBBIX OallaHCOB Ha Tapejkax IMpH MOJAEIMPOBAHHUU Tpolecca B PEKTU(UKATMOHHOM
KOJIOHHE. JIeKOMIIO3MIIMOHHBIA aJlfOPUTM pacueTa mpolecca PeKTU(PHUKAIMH B KOJIOHHOM
ammapare. MaTeMaTH4yeckoe ONMCaHHe [poliecca MHOTOKOMIOHEHTHOM abcopOuuu B
HAacaJO4YHOM KOJIOHHE. MonenupoBaHue Mpolecca MHOTOKOMIIOHEHTHOM Maccollepenadyd B
CEKLUAX HACaJOYHON KOJIOHHBI. ANTOpUTM pEUICHUs KpaeBOM 3afaud [Uisl MOJEIMPOBAHUS
nporecca abcopOIMHU B HACAJOYHOM KOJIOHHE.

4. OCHOBBI OITUMHU3ALUU XUMUKO-TEXHOJOTUYECKUX IIPOLIECCOB.

Pemenne 3amady  onTUMU3anUMM  C  TEPMOJMHAMUYECKMMH, TEXHOJIOIMYECKUMH,
9KOHOMHUYECKUMHU, TEXHUKO-DKOHOMUYECKUMHU U DKOJIOTUYECKUMHU KPUTEPUAMU OIITUMATIBHOCTH.
OntumansHeie pecypcocOeperatomme XTII. BpiGop kpuTepueB ONTHUMAanIbHOCTU (LIEIEBBIX
¢ynkuuit). PopMynMpoBKa MHOTOKPUTEpHUATIbHOM 3ajaud onTtumuzanuv. OcoOeHHOCTH
pemieHus  onTtUMM3auMOHHBIX 3amad XTIl m1pu  HanmuyuMum  HECKOIBKUX  KPUTEpPUEB
ONTUMAJIbHOCTH, OBPAKHOM XapakTepe LeneBoi (yHKIHUN U HAJUYUHM OrpaHU4eHui 1-ro u 2-ro
pona.

ANTOpUTMBI OJHOMEPHOM M MHOIOMEpPHOW ONTHMHU3AIMU. METoapl CKaHMPOBAHMI,
JIOKaM3alM1 HKCTpeMyMa, 30JI0TOro ceyeHus U yucen PuOoOHauum B cilaydae OIHOMEPHOM
onTuMu3auuy. Meroasl MHOTOMEPHOU ONTUMU3ALMY HYJIEBOTO, IIEPBOTO U BTOPOr'0 MOPSIKOB.
CuMIuiekcHele, CilydaiiHble M T'paJMEHTHbIE METOAbl MHOIOMEpPHON onTumuzauuu. Meton
mrpapHbIX GYHKIUN.

5. 3akmouenue. IIpumenenne komnbrorepHbix monened XTII mpu npoexkrupoBaHUM
xuMHuueckux npoussoacts — B CAIIP. 3agaun cucteM aBTOMaTU3MPOBAHHOTO NPOEKTUPOBAHUS
(CAIIP) u cTpyKTypa CHUCTEM KOMIIBIOTEPHOTO MpoeKTHpoBaHud. MHdopmanmonHoe u
matematudeckoe obecniedenue CAITP. ABToMaTu3npoBaHHOE MTPOEKTUPOBAHKE C IPUMEHEHHEM
KoMIbrOTepHBIX Moaenen XTII.

IIpuMeHenne KoMmbrOTepHBIX Moxened XTII mpu ynpaBieHMM TEXHOJIOIMYECKUMU
npoueccamu — B ACVYTIIL. KommsrorepHoe mopenupoBanue XTIl B pexume peanbHOro
BpeMeHU. CHcTeMbl MpsMOro HU(POBOTO (KOMIBIOTEPHOTO) YHPABICHHUS TEXHOJIOTMYECKUMHU



IIpOLECCAMU. OcobenHoctu peanuszanuu KOMIIBIOTEPHBIX MoJeneun XTII B
aBTOMAaTU3MPOBAHHBIX CUCTEMaXx YIpPaBJIEHUS TeXHoornuyeckuMu npoueccamu (ACYTII).
4. O0beM yueOHOM THCHUILINHBI

Buzb! yae6HOI paboTsI B 3auerHbIx B akanem.
€IMHUIIAX gacax

OO01ast TpyI0eMKOCTh TUCITUTITHHBI 3 108
AyIHUTOpPHBIE 3aHATHS: 0,45 16

Jlexuum (JI) 0,28 10

[Ipaktuueckue 3ausarus (I113) - -

JlaGopaTopusbie padotsl (JIP) 0,17 6
CamocrosrenpHas padora (CP) 2,44 88
Bug uTOroBoro KOHTpOJISL: 3a4ET C OLIEHKOU 0,11 4

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«JIabopatopnbie padoTsl o puzndeckor xumun» (61.B.0/1.16)

1. Heap AUCHMIVIMHBI — W3YY€HHE OCHOBHBIX 0A30BBIX IKCIIEPHUMEHTAIBHBIX METOJIOB
¢usnyeckoil xumuu, obnacteid M NpeAesoB NPUMEHEHUS STHX METOJOB HCCIEeIOBaHMA,
MOHMMAaHUE WX MPUHIMIHAIBHBIX BO3MOXXHOCTEH M OTPAHUYECHUHN MPH PEIICHUH KOHKPETHBIX
HKCIEPUMEHTANBHBIX 33/1a4.

2. B pe3yJbTaTe H3y4eHUs JMCHUILIMHBI 00y4aOIIMIics JOKEeH:

Obaaoams crienyromumu npodeccuonanbubiMu KoMiereHusamu (I1K):

— CHOCOOHOCTBIO TMPOBOAMTH CTaHAAPTHBIE U CEPTUHUKAIMOHHBIC HCHBITAHUS
MaTepUasoB, U3ACTUN U TexHonorndeckux mporeccos (I[1K-17);

— TOTOBHOCTBIO HCHOJIB30BAaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOPUH JUIS pELICHHUS
BO3HUKAIONINX (PU3MUYECKHX 3a][a4, CAMOCTOSITEIIbHOTO NMPHOOPETeHUsT (PU3UUECKUX 3HAHUM, JUIs
MOHUMAHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOAALIMX 32 MPEACbl
KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19).

3nams:

— MPUHLHUIBI PAOOTHI U CXEMBI HCIIOJIb3YEMbIX H3MEPUTEIIbHBIX YCTAHOBOK;

— BO3MOJKHOCTM METOJIOB CIIEKTPOXMMHUHU JJIsi TPOBENEHHs KayeCTBEHHOIO0 U
KOJIMYECTBEHHOI'O aHallM3a XMMUYECKUX CHCTEM, OIpENesIeHUs] TePMOJMHAMUYECKUX CBOWCTB
XUMUYECKUX BEIECTB;

— KOHAYKTOMETPMYECKHMH M MOTCHIUOMETPUYECKUH  METOABl  HaXOXKJCHHUS
TEPMOJAMHAMHYECKUX  XApAaKTEPUCTHK  AJIEKTPOJIUTOB (AKTUBHOCTEH M KOA()(PUIIMEHTOB
aKTUBHOCTH, KOHCTAHTBI IUCCOLMAIINH, TEPMOJUHAMUYECKUX XaPaKTEPUCTUK PEAKIIUH);

— (PUBHMKO-XUMHYECKUE METObI HCCIIEJOBAHUS U aHaIM3a (a30BbIX paBHOBECHUI B O/IHO-
¥ MHOTOKOMITOHEHTHBIX CUCTEMaX, ITyTH MOCTPOCHHUs (Ha30BBIX JUATPAMM COCTOSHUS;

— DKCHEPUMEHTAIbHBIE METOAbl M3yYCHUs KHMHETUKH XUMUYECKHX pPEaKUui, CHocOOBI
OTpeJieNIeHUs] KOHCTAHT CKOPOCTEH U MOPsAKa XMMUYECKUX PEaKIHid.

— KaJOPHUMETPUUYECKHE METOJbl ONpeAETeHUs TEINIOEMKOCTH, TEIJIOBBIX 3((EeKToB U
APYrUX TEPMOXUMHUUECKUX CBOMCTB U3ydaeMbIX OObEKTOB.

Ymemy:

— MNPUMEHATh TEOPETHUYECKHE 3HAHUS U DKCIEPUMEHTAIbHBbIE METOAbl MCCIEIOBAHUS
¢bu3nyecKoil XUMHUM IIPU PeLIeHNU NPo(ecCHOHaNbHBIX 3a/1a4;

— cdopmynupoBaTh MpobiieMy W 0OOCHOBaTh BBIOOP AKCIEPHUMEHTAIBHOTO METO0J1a
UCCIIeI0BAaHUs], TOCTABUTH LIEJIU U 3314l U HAMETHUTb ITyTH UX JTOCTHKECHHUS;

— MPOBECTH MaTeMaTUYEeCKyl0 OOpabOTKYy »HKCIEpUMEHTAIbHBIX JaHHBIX Ha 0asze
TEOPETUUYECKUX 3HAHUM 1O (PU3NUECKON XUMMH;




— TMPEACTaBIATh JaHHbIE JaO0OPAaTOPHOTO HCCIeNoBaHMSA B rpaduyeckoid Gopme U Ha
OCHOBE TMOJYYEHHBIX 3aBUCUMOCTEH OMPENENsITh COOTBETCTBYIOIIME TEPMOJAMHAMUYECKUE U
KMHETUYECKUE XapPAKTEPUCTUKN XUMHUECKON CUCTEMBI 1 XUMUYECKOTO MPOIIeCcca;

— MPOBOJUTH aHATU3 M KPUTUYECKH OICHUBATH IOIYYCHHBIC SKCIIEPUMEHTAIbHBIC
JaHHBIE, 0000IIaTh U JeaTh 000CHOBAHHBIC BBHIBOJIBI HA 0a3e MPOBEAEHHBIX OTIBITOB.

Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX AKCHEPUMEHTATBHBIX METOJOB (DPU3UYECKOW XUMHUU JUIS
pelIeHUs] KOHKPETHBIX HCCIIEI0BATENbCKUX 33/1a4;

— OKCIIEPUMEHTAILHBIMH  METOJIaMU  HCCJICIOBAHUS  COCTOSHUS ~ XUMUYECKOTO
PaBHOBECHS U KHHETUKH XUMHUUYECKOTO MPOLEecca.

— npueMaMu OOpa0OTKH TMOJIYYCHHBIX OMNBITHBIX JaHHBIX JUIsl BBISIBICHUS W
YCTAHOBJICHHSI B3aMMOCBSI3Ed MEXKAYy TEPMOJIMHAMUYECKHMH CBOWCTBAMU U (U3NUYECKUMU
napaMeTpamu mporecca;

— 3HAHUSMU OCHOBHBIX 3aKOHOB (PU3MYECKOW XHMHH [ COJEpKaTeIbHOM
HMHTEPIIPETAINH MTOJTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YIbTaTOB.

3. KpaTkoe comepxxanue JMCUMILTHHBI

[Ipumenenne METONOB  (DU3MKO-XMMHYECKOTO HCCICNOBAaHUSA IS OMpPEIeICHUS
TEPMOJIMHAMUYECKUX U KHHETUYECKUX XapPAKTEPUCTUK XUMHUYECKIX CHCTEM.

CrekTpoXuMUYEeCKHe METOAbl HccieoBaHusl. KadecTBEeHHBIM aHaIM3 BEIECTBa
(ompeneneHre MEXBSACPHBIX PACCTOSIHHUI, MOMEHTOB HWHepuuu Moiekyn). OnpeneneHue
KOJIMYECTBEHHBIX XapaKTEPUCTUK (CTENEHH AMCCOIMAIMM ¢ KOHCTAHThI JIUCCOLMAIIAU
AJIEKTPOJIUTOB, TETNIOEMKOCTH BEIIIECTBA).

DnekTpoxuMuueckue  Metoabl  uccienoBanus.  Konpykromerpus.  OmnpeneneHue
KOHCTaHTBl JWCCOIMAIIMKM CcIab0ro AIIEKTPOJIUTa, CTEMEHU AUCCOIHMAINH, AJICKTPUUYECKOM
MPOBOAMMOCTH  TpU  OECKOHEYHOM  pa30aBIEHUM  KOHAYKTOMETPHUYECKUM  METOJIOM.
[ToTernnmometpus. OmnpeneneHne TepMOINHAMUYECKUX XapaKTEPUCTUK XUMUYECKOW peakiuu (
AH®, AG°, A.S°), TemrepaTypHoro kodppuumnenta IJIC (dEO/ dT), craumaptaoii DJ1C (E°),
W3YYCHUE BIUSHUS JO0ABOK Ha MOTEHIIMAI dIEKTPOIA.

@Pa30BOE€ pPAaBHOBECUE B OJHOKOMIIOHEHTHBIX cHCTEMax. DU3ZNKO-XMMUYECKUN aHaJu3.
N3yuenue 3aBUCUMOCTU CBOMCTB cUCTeMBbI OT €€ coctaBa. KpuBsie oxnaxaeHus. OnpeneneHue
cocTaBa IBTEKTHYECKOW cMmecH. [locTpoeHne auarpaMm KUMEHHS W JUArpaMM IUIaBKOCTH ISt
OuHapHBIX cucTeM. OrpaHUYEeHHAS PACTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CHCTEMAaX.

Xumuueckoe paBHoBecue. OrpenesieHUe KOHCTAaHTbl XUMUYECKOTO pPaBHOBECHS U
TEII0BOTO A (deKTa XUMUUECKOHN peakiny Ha TIPUMEPE PEaKIuil pa3ioKeHHUS.

Tepmoxumus. Kanopumerpusi. Omnpenenenue TEIUIOEMKOCTH BEILIECTB
KAJIOPUMETPUUYECKUM METO/IOM.

4. O0beM yuyeOHOM THCHHUILINHBI

Bcero Scemectp 6 cemecTp

Buner yae6HO# paboThI 3a4. | akaj. | 3a4. | akazd. | 3a4. | akajm.

el yac. el yac. el yac.
OO61mast TpyI0E€MKOCTh TUCITUTUIHHEI TI0 4 144 ) 7 ) 7

yueOHOMY IUIAHY

AymutopHas pabora: 1 36 0,5 18 0,5 18
JlaGopaTopusbie padotsl (JIP) 1 36 0,5 18 0,5 18
CamocrosrtenpHas pabora (CP): 2,8 100 1,4 50 1,4 50
By nTOroBOro KOHTPOJIS: 3a4eT/3a9eT 0,2 8 0,1 4 0,1 4

AHHOTaNUA Y4e0HOI NMPOrpaMMbl JMCUMILINHBI
«J/IabopaTtopHbie padoTsl o oprannyeckoi xumumw» (b1.B.0O/1.17)
1. Henp AUCHUIUIMHBI — TPHOOpETEHHE OOYUYAIOIIMMHUCS OCHOBHBIX HABBIKOB
CHUHTE3a OPTraHUYECKHUX BEILECTB.



2. B pe3yabTraTe H3yYeHHs AMCHUILUIMHBI OO0y4aloLIUiicsi 1O Tporpamme
0akaJlaBpUATA 10JIKEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komMnereHnusMu:

- CIOCOOHOCTBIO IUIAHUPOBATh M IMPOBOAUTH (PU3HUECKHE U XUMHUYECKHE
HKCTIIEPUMEHTBI, TPOBOJIUTH 0OPAaOOTKY X PE3yJIbTaTOB U OLICHUBATH MTOTPEIIHOCTH, BBIIBUraTh
TUIIOTE3bl YCTAHABJIMBATH I'PAHUIIBI WX NMPUMEHEHUS, IPUMEHSITh METOJbl MAaTeMaTHYECKOIrO
aHaJIM3a U MOJIETIMPOBAHUs, TEOPETUUECKOTO U dKCIIEpUMEHTaIbHOTO HccnenoBanus (11K-16)

- TOTOBHOCTBIO  HCIOJIb30BAaTh 3HAHUS CBOWCTB XMMHYECKHX 3JIEMEHTOB,
COCJMHEHUII W MaTepuajJoB HAa HMX OCHOBE /IS pELIeHUs 3aJad NpoQecCHOHaTbHON
nesitenbHoCcTH (I1K-18)

- TOTOBHOCTBIO M3y4aTh HAayYHO-TEXHHYECKYI0 MH(POPMAILIMIO, OTCYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (I11K-20).

3nams:

- TEXHUKY 0€30MacCHOCTH B JIAOOPATOPHH OPraHUYECKON XUMUH;

- IPUHLUIBI 6€301aCHOT0 00paleHus ¢ OPraHNYECKUMH COCTMHEHHUSIMU;

- METOJbl MU BHUJABI XpoMaTorpaduu i ONpEAeSCHHS COCTaBa pPEaKIUOHHOM
cMecH;

- TEOPETUUYECKHE OCHOBBI CIIOCOOOB BBIJCNCHHS, OUYUCTKH U HIACHTU(UKAINH
OpPraHUYECKUX BEIIECTB;

- HKCMEPUMEHTAIbHbIE ~ METOJAbl  TPOBENCHHUS  OPraHMYeCKUX  PeaKlui,
MPOTEKAIOIIUX MO Pa3IMYHBIM MEXaHU3MaM;

- OCHOBHBIE 00IIIME METOJUKN B3aUMHOM TpaHchOpMaIK KJIAaCCOB OPraHUYECKUX
COEVHEHU .

Ymemo:

- OPUMEHATh  TEOPETUYECKWE 3HAHHUA U OKCIEPUMEHTAIbHBIE  METOJIBI
UCCIIeIOBAaHUs OPraHUYECKON XUMUH MIPH PELICHUH MPO(PECCHOHATBHBIX 3a/1a4;

- chopmynupoBaTh ~ mpobremMy U 00OCHOBaTh  BBIOOpP  MPUOOPOB U
HKCIIEPUMEHTAIBHBIX METO/IOB UCCIIEJOBAHNUS, TOCTABUTh LENH U 33Ja4udl U HAMETUTh MyTH UX
JOCTH)KEHUS;

- CHUHTE3MPOBATh COSAMHEHUS 10 NMPEAT0KEHHON METOTUKE;

- NPOBECTH BBIJIEJICHHE M OYMCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE
TEOPETHUUECKUX 3HAHUH MO0 OPraHnYeCcKOi XUMHH;

- BbIOMpATh pPALMOHATBHBIN CIOCOO BBIACTICHUS U OYUCTKH OPraHUYECKOIro
COEIMHEHUS;

- NpPEACTaBIATh JIaHHBIE JIA0OPATOPHOTO MCCIIEJOBAHUS B BHJE TIPaMOTHO
0(OpPMIICHHBIX METO/IUK;

- NPOBOJIUTH AHAINU3 U KPUTUYECKHU OLICHUBATh MOJIyYCHHbIE SKCIIEPUMEHTAIbHbIC
JaHHbIe, 0000IIaTh U JIe1laTh 000CHOBAaHHBIE BHIBOJIbI HA 0a3€ MPOBEIEHHBIX OTBITOB;

- BbIOpATh cOCO0 MIEHTU(PUKALMU OPraHUYECKOTO COSAMHEHUS.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX SKCIEPUMEHTAIBHBIX METOJIOB OPraHUYECKOM XUMHU
JUISL PELIeHNs KOHKPETHBIX UCCIIEI0BATENILCKUX 3a/1a4;

- HKCIEPUMEHTAIbHBIMH METOJaMU IIPOBEICHUS] OPraHUYECKUX CUHTE30B.

- OCHOBHBIMH METOJaMH UJCHTU(DUKALIUU OPraHUYECKUX COEAUHEHUM

- npueMamu 00pabOTKH U BbIJICNICHHS] CHHTE3UPOBAHHBIX BEILECTB;

- 3HAHUSIMH OCHOBHBIX 3aKOHOB OPraHMYECKOM XHMHUHU JJIs1 COAEP)KaTelbHOM
MHTEPIPETAlMU TOTYYEHHBIX SKCIIEPUMEHTAIbHBIX PE3YJIbTATOB.

3. Kparkoe conepkanue 1uCHUIINHBI

be3onacHble npreMsl 1 MpaBuiIa paboThl B 1a0OPaTOpPUN OPraHMYECKOM XUMUU.

OO6mme Meronsl paboTel B JlabopaTopuu opranmdeckod xumuu. Ilocyna, HamGonee
yacTo npumMeHsiemas B jabopartopuu. HarpeBanme. Oxnaxaenue. IlepememmuBanue. MeTobl
UICHTU(QUKAIMYA U OYMCTKA OpPraHMYecKUX BeulecTB. MeHTudukanus opraHudeckux BeIecTB



MOCPEACTBOM pa3nuuHblXx BuIOB xpomarorpadpum (TCX, xpomarorpaduss Ha Oymare,
noHooOMeHHasi xpomatorpadus, BOXX), Temmeparypsl miaBieHus U pedpakTOMETPHUH.
MeTob! CrieKTpaabHON UASHTH(PHUKAIIMYA OPTaHUIECKUX COCTMHEHUH.

Lenmn u 3agayM SKCHEPUMEHTAa B OPraHMYECKOM CHHTE3€. TeopeTHdYecKHe OCHOBBI
mporecca. Buibop ycnoBuii peaknuu. Pacder cunTeza. OOmme mnpaBuiaa MOATOTOBKH U
npoBeeHus cuHTe3a. Texnuka 6e3onacHoctu. [Ipubop msa nposenenus cuntesa. [lposenenue
onbiTa. KOHTpOsb 32 X0A0M peakiuu. BrlieneHue, ouucTka M aHaimu3 MnpoaykTa. CHHTE3bI
BEIIIECTB PA3IMYHBIX KJIACCOB OPraHMYecKUX coefuHeHuil. [IpoBeaeHne sKCriepuMeHTaIbHbBIX
METOJIOB UCCIICIOBAHUS PEAKIIUA.

[IpoBenenue peakiuii, TPOTEKAIOIIUX 10 MEXaHU3MaM

- HYKJICO(DUIBHOTO 3aMeIleHUs] — CHHTE3 rajor€HaJIKaHOB;

- HYKJICO(PUIBHOTO MPHUCOCIUHEHUS — CHHTE3 CIOXHBIX 3(UpPOB KapOOHOBBIX
KHCJIOT, aMUJI0B KapOOHOBBIX KUCIIOT, a30TCOACPIKAIIINX allbJACTH/I0B U KETOHOB;

- AJIEKTPO(UIBHOTO 3aMEIIEeHHUs] B apOMaTUYECKOM DsIly — PeaKIUyd HUTPOBAHHUS,
OpoMupoBaHus, CyIbPUPOBAHUS;

- peakuuii AMa30THPOBAHUS U a30COUYCTAHUS;

- peaxiuii OKUCIeHUs (CHHTE3 alleToHa, 1,4-0eH30XWHOHA, OCH30WHOW KUCIOTHI) U
BOCCTAHOBJICHHS.

4. O0beM yueOHOI TUCHUNIMHBI
Bunpl yue6HOM paboThI B 3agernbix | B akanem.
eANHUIAX gacax
OO0mas TpyA0eMKOCTh TUCIUIUIMHBI IO Y4eOHOMY TIaHy 4,0 144
AyIHUTOpPHBIE 3aHATUS: 0,39 14
Jlexumn (Jlek) - -
[Ipaktuueckue 3ausitus (113) - -
JlaGopaTopus 3ansTus (Jlad) 0,39 14
CamocrosrenpHas pabora (CP): 3,5 126
By KOHTpOJSA: 3a4ET C OLIEHKOM 0,11 4

4.4.3. IucuMuIinHbl BADMATHBHOM YacTH (IMCUUILINHBI 110 BHIOOPY)

AHHOTanusA padoyeil MporpaMMbl U CIUNJINHbBI
«JIeKTUBHBIE KypChI 10 pu3nyeckoi KyabType u cnopty» (b1.B./[B)

1. Heab AuCHMIUVIMHBI — (OPMHUPOBAHHE MHUPOBO33PEHUS U KYJIBTYPbl JIMYHOCTH,
rpaXkIaHCKOU MO3HIINHY, HpPaBCTBEHHBIX Ka4ecTB, YyBCTBa OTBETCTBEHHOCTH,
CaMOCTOSITEIIbHOCTU B IPUHATHH PEIICHH, CIOCOOHOCTH MCIIOIB30BaTh pazHOOOpa3HbIe (hOPMBI
¢bu3nvecKoil KyJabTyphl U CIIOPTa, U TypU3Ma Uil COXPAHEHUS M YKPEIJICHUs CBOETO 37I0POBbS U
3JI0POBbS CBOMX OJU3KUX B MOBCETHEBHOM KU3HU U MTPOPECCUOHATBHON 1S TEbHOCTH.

2. B pe3yJjbTaTe H3y4eHUs JMCHUILIMHBI 00y4arOIIMiics JOKeH:

Obaadame cnenyromumu o0mekynsTypHbiME (OK) KoMTeTeHIMSIME:

— CcHocOOHOCTBIO K caMOOpraHu3auu u camoodpazosanuio (OK-7);

— TOTOBHOCTBIO HCIIOJIb30BAaTh METOJBl M CpEACTBA (PU3MUECKOM KyIbTYpBl IS
o0ecrieyeHHs1 MOTHOLEHHOH COIMaIbHOM U podeccnonanbHoil nestensHocTH (OK-8).

Snamu:

— HAay4YHO-TPAKTUUYECKHUE OCHOBBI (pU3MUECKON KyJIbTYpPHI U CIIOPTA, U 3A0POBOro o0pasa
KHU3HU;

— COLMAJIbHO-OMOJIOTHYECKHE OCHOBBI (PM3UUECKOM KYJIBTYpPHI U CIIOPTA;

— BIMSHHUE O3J0POBUTEIBHBIX CHCTEM (PU3MUECKOr0 BOCIUTAHMS Ha YKpeIUICHHE
3J10pOBbs, TPOPUIAKTUKY TPO(PECCHOHATBHBIX 3a00JI€BaHUI U BPEJHBIX IPUBBIUCK;

— CcmocoObl  KOHTPOJSI M OLEHKM (U3UYECKOTO  pa3BUTHI M (U3HUECKOH
MO/ITOTOBJICHHOCTH;



— TpaBwWJia U CHOCOOBI MUIAHUPOBAHUS WHAMBUAYAIbHBIX 3aHATUN PAa3IMYHON IIETEBOM
HAIPaBJICHHOCTH;

— cnoptuBHble Tpaguiuu MXTU-PXTY um. JI.1. Menneneesa.

Ymemn:

— CaMOCTOSITETIbHO 3aHUMATHCS (PU3MUECKON KYJIbTYPOU U CIIOPTOM;

— OCYIIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma 1 coOIIo1aTh MpaBuia
TUTUEHBI U TEXHUKHU 0€30TaCHOCTH;

— BBIMOJHATh MHAMBHUYATbHO MOJOOpPAHHBIE KOMIUIEKCH MO (PU3NYECKON KYIbType U
pa3IUYHBIM BUIAM CIIOPTA;

— BBITIOJIHATH MTPOCTEHIIINE TPHEMBI CAMOMACCaXKa U PeNlaKCaIluu;

— BBIMOJIHITH PUEMBI 3aITUTHl U CAMOOOOPOHBI, CTPAXOBKHU M CAMOCTPAXOBKH;

— OCYUIECTBJISATh TBOPYECKOE COTPYAHUYECTBO B KOJUIGKTUBHBIX (OpMax 3aHITUN
(bu3M4ECKOi KyIbTypOil U CLIOPTOM.

Braoemy:

— CpeICTBaMM M METOJaMU YKPEIUICHHS HHIMBUAYAJIBHOTO 3J0POBbs, (H3UUYECKOTO
CaMOCOBEPILEHCTBOBAHMSI;

— JOJDKHBIM  YpPOBHEM  (PM3MUYECKOW TMOATOTOBJIEHHOCTH, HEOOXOTUMBIM  JUIS
Ka4eCTBEHHOT'O YCBOEHHMSI MPO(eCCHOHAIBHBIX YMEHUN U HaBBIKOB B Ipoliecce 00yueHHs B BY3e,
st obecrieyeHus] IMOJIHOIEHHOW COIUaNbHOW M MPOQEeCcCHOHANBHON JesSTeNbHOCTH TOCIe
OKOHYaHUS Y4eOHOTO 3aBEICHUS;

— TeXHUYECKUMH U TAKTUYECKUMHU HaBBIKAMH B OJJTHOM U3 BUJIOB CIIOPTA.

3. Kpatkoe conep:kaHue TUCHUIIHHBI

[TpakTryueckuii pa3ien mporpaMMbl peaau3yeTcs Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHUSX B
y4eOHBIX Tpymnmax mo oOmied Qu3ndeckol MOArOTOBKE WMIM MO BBIOPAHHBIM BHJaM CIOPTA.
ITpakTuyeckuil paszzen BKIOYaeT B ceds mojapaszieibl: Mo obmeld (uznyeckold MOATOTOBKE
(ODII) u cnermanwsHoM pusuueckoit moaroroske (CADIT).

VY4eOHO-TpEHUPOBOYHbIE  3aHATHA  Oa3UpyOTCAs HA  IIUPOKOM  MCIOJIb30BaHUU
TEOPETHUUECKUX 3HAHUH M METOJAWYECKUX YMEHHI, Ha MPUMEHEHHH Pa3HOOOpA3HBIX CPEACTB
¢bu3n4ecKoil KylbTypbl, CHOPTHUBHOM U MPO(PECCHOHANBHO-TIPUKIAIHOMN MOATOTOBKH CTYICHTOB.

KoHTponpHBIN pa3zen ocymiecTBiIseT OOBEKTHBHBIN Yy4eT Ipolecca U pe3ylbTaToB
y4eOHOH JeATeNbHOCTH CTYJIEHTOB M OCYIIECTBISIETCS 10 PEUTUHIOBOW CHCTEME, MPUHATON B
PXTY uwm. JI.1. Menneneena.

4. O0beM y4yeOHOM THCHHUILINHBI

B ToM uucne no
. Bcero
Bunpl yae6HOM paboThI ceMecTpam
4acoB
2 4 6
OO0mas TpyA0eMKOCTh AUCHUTIINHBI TI0 Y4eOHOMY TIIaHy 328 108 108 112
AynuTOpHBIE 3aHATUS 328 104 104 108
[Ipaktuueckue 3austus (113) 316 104 104 108
By uTOroBoro KOHTpOJIA: 3a4er 12 4 4 4

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«Bpruncanrenbnas marematuka» (b1.B./IB.1.1)

1. Leap AMCHUNIMHBI — IPUOOPETEHHE TEOPETUYECKUX 3HAHUN M MPAKTHYECKHX
YMEHMM M HaBBIKOB MCIIOJb30BAaHUS COBPEMEHHBIX MAaTEMaTHYECKMX METOAOB C NPUMEHEHUEM
nakera wmareMmarndeckux nporpaMMm MATLAB nns pemeHuss mMpokoro Kpyra 3aaad
BBIYMCIUTEIBHON MATEMATUKH.

2. B pesyabTaTe n3yueHusi AMCUUIIMHBI 00y4AIOIIMICS T0JIKEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CIOCOOHOCTBIO MPOBOJAUTH AaHAJIU3 CHIPbS, MAaTE€pPUaJOB W TOTOBOW MPOAYKIIHH,
OCYILIECTBJISITh OLIEHKY pe3yibTaToB aHanusa (11K-10);



— CIOCOOHOCTBIO TUIAHUPOBATh U MPOBOAUTH (PU3NYECKUE U XUMUUECKUE HKCTIEPUMEHTHI,
POBOJUTH 0OpabOTKY MX pe3yabTaTOB M OLIEHHBATH MOTPEIIHOCTH, BBIIBUTATh THIOTE3bl U
yCTaHABIMBATh T'PAHUIIBI UX MPUMEHEHHS, NMPUMEHSATh METOJbl MAaTEMAaTUYECKOTO aHalInu3a |
MO/JICTUPOBAHUS, TEOPETUUECKOT0 U dKcepuMeHTaibHOro uccienopanus (I1K-16).

3HaTh:

—  (U3MKO-XMMHUYECKHE M XHUMHKO-TEXHOJIOTMUECKHE 3aKOHOMEPHOCTH MpPOTEKAHUS
IPOIIECCOB M3MEHEHUs arperaTHOro COCTOSHHS Mapo(ra30)->KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
MPOIIECCOB M OCHOBHBIX MTPOLIECCOB pa3eeHHUs] XUMHUYECKONW TEXHOJIOTHH;

— METOJbl MU aJNTOPUTMBI KOMIIBIOTEPHOTO MOJETUPOBAHMS OCHOBHBIX IPOLIECCOB
XUMUYECKON TEXHOJIOTMU M TEXHOJIOTHYECKUX CXeM XHUMUYECKHUX ITPOU3BOJICTB;

— TMPUHIMIIBI MPUMEHEHHUs] METOIOJOTMHM KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMHUKO-
TEXHOJIOTUYECKUX MPOILIECCOB MPU aBTOMATU3UPOBAHHOM IPOEKTUPOBAHUM U KOMIIBIOTEPHOM
YIIPaBJICHUH XUMHYECKHMMHU ITPOU3BOJICTBAMH.

Ymern:

— pelaTh 3aJa4d KOMIIbIOTEPHOTO0 MOJICIMPOBAHUS MPOLIECCOB Mapo(Ira30)->KUAKOCTHBIX
paBHOBecHil, aOCOpOIUH, AUCTUWUISLMY, PEKTU(DHUKAIUN U KUAKOCTHON SKCTPAKIIIH;

— NMPUMEHSTh NOJY4YE€HHbIC 3HAHUS MPHU PEIICHUH NPAKTUYECKUX 3a/1a4 KOMIbIOTEPHOTO
MOJIETIUPOBAHUSI OCHOBHBIX IPOILIECCOB XUMHUYECKOM TEXHOJIOTMM U TEXHOJOTUYECKUX CXEM
XUMUYECKUX TPOU3BOICTB.

Baanern:

— METOJaMM TNPUMEHEHHUS CTaHAAPTHBIX MaKeToB MNpukiagHbix nporpamm (IIIIII) u
nakeToB Mmozenupyoomux mporpamm (IIMII) ans MozaenupoBaHusT OCHOBHBIX IIPOIIECCOB
XUMUYECKON TEXHOJIOIMH M TEXHOJOTUYECKHX CXeM XMMUYECKHX IPOU3BO/ICTB.

3. Kpatkoe conep:kaHue TUCHUIIHHBI

Beenenune. llenn wu 3agaunm  Kypca. KpaTkuii HCTOpHMYECKHMII OYEpK pa3BUTHSA
OTEUYECTBEHHON M 3apyOeXHOU BBIYMCIUTEIbHON MaTeMaTuku. OCHOBHBIE 3Talbl pa3pabOTKU U
peanu3anum aaropuTMOB Ha KOMIIbIOTEpax.

Monyns 1. BeruucnutensHas MmareMaTiuka. OCHOBHBIE 3Talbl: pa3padoTKa M peanu3anus
aITOpUTMOB Ha KommbioTepax. Cucrema xommbioTepHOil mMarematuku (CKM) MATLAB s
peleHus 3a/1a4 BEIYUCIUTEIEHOW MaTeMaTHKH.

1.1. Co3nanue M-mporpaMM M OCHOBHBIE OMNEpaTOpbl M-si3bIKa MPOrPaMMHPOBAHUS
MATLAB. Bapuantel ctpykrypbl nporpamm Ha MATLAB: opranuzamus pabouero crojia
Desktop Layout; ocHoBHble omepanun B Command Window; ocHoBHble omeparuu B Editor;
JUHEWHO OpraHMW30BaHHas NporpaMMa (aaropuTM); BETBJIEHUS C OIHHM  YCJIOBHUEM,
HECKOJIbKUMH YCJIIOBUSIMH, BJIOXKEHHBIE, CO CIIMCKOM YcIOBHM. if, switch; morudeckue oneparuu
and, or, not; LUKJIBI CO CYETYUKOM, C MIPETYCIOBUEM, C IOCTYCIOBUEM, C IPEPHIBAHHEM ITOJIHBIM
U [IPEPBHIBAHUEM YACTUYHBIM, C 3a/laHHBIM IIarOM CUETYUKA, C OTAEIbHBIM OTCYETOM UTEpaluii;
for, while, break, continue; ¢ BbI30BOM (YHKIIHIA; ¢ AMaIOoroM ¢ moib3oBarenem B Command
Window 1 B ciellHanbHBIX TUATOTOBBIX OKHAX.

1.2 CrangapTHble 1 HECTaHJAPTHBIE QYHKIIMU M-sI3bIKa IPOrpaMMHUPOBAHUS U OCHOBHBIE
pewarenu (solvers) MATLAB: ¢ynkuuu ¢ rpaduueckuM BBIBOJIOM pe3ysbTaToB; plot, subplot,
surf, mesh, polar; pyHKIHEU ¢ YUCIOBBIM BBIBOJIOM pe3yinbraToB B Command Window; ¢pyHkuuu
C 3alMChI0 Pe3yabTaToB B (aiiia; (QyHKIUM, BIOKEHHBIE B IVIaBHYIO (YHKIMIO; QYHKIUH C
IEPEMEHHBIM YHUCJIOM apryMEHTOB; ()YHKLHH, BBI3bIBAIOILUE JAPYryI0 (YHKLHIO, UM KOTOPOM
NepeIaHo KaK apryMeHT.

Monayns 2. Bektopsl u Marpuibl. CucreMa JMHEHHBIX anreOpandyeckux ypaBHEHUH
(CJIAY).

2.1. ObpatHas marpuua. YMHoxkeHue Marpull. Oneparop inv; omneparopsl strcat, int2str,
num?2str; omepatopsl length, min, max, mean, sort; oneparops! dot, tril, triu, eye, zeros, ones,
diag; onepatopsl rand, linspace, logspace, repmat; onepatops! size, det, trace, norm.

2.2. Meton I'aycca. Meton nmpocTteix utepauuid. Oneparopsl linsolve, rank, eig.

2.3. O6ycnoBieHHOCTh cucTeMbl. Hncerno o0ycnoBienHoctu. Oneparopsl cond, rcond.



Monayns 3. OOpaboTka pe3ynbTaTOB H3MEpEeHUs OAHON BenuuuHbl. [Ipubmmxenue
byHKInn.

3.1. Kpurepuii Ctoronenrta. Oneparops polyfit, polyval.

3.2. Annpoxcumanusi. Oneparop Isqcurvefit.

3.3. Untepnomsuus. Oneparopsl interpl, linear, spline, nearest.

Monynb 4. UucneHHOE HHTETPUPOBAHUE.

4.1. Metoas! IpAMOYrojbHUKOB. Oneparopsl sum, mean.

4.2. Meroap! Tpaneuuii. Onepatop trapz.

4.3. Merox Cummncona. Onepatop quad, int.

4.4. Meton Hetorona-Koteca 8 nopsinka. Oneparop quadS.

Mopyns 5. YpaBHEHHE ¢ OJHUM HEU3BECTHBIM.

5.1. Meroa nenenust nonosam. Oneparopsl conv, deconv, polyval, polyder.

5.2. Metox kacatensHbIX. OnepaTopsl roots, poly, fzero.

Monynp 6. CucteMa HEeJIMHEWHBIX YpaBHEHU.

6.1. Meron Herorona-Padcona. Onepatopsr solve, diff, subs.

6.2. Metoa npoctbix utepauuii. Oneparopst simplify, collect, pretty.

Monynb 7. O1HOMEpHas ONTUMHU3ALIHSL.

7.1 Metoas! oqHoMepHOU ontumusaiu. OnepaTtopsl fminbnd

Monyns 8. MHOrOMepHast ONITUMH3ALIHSL.

8.1 MeTtosabl MHOTOMEpHO# onTuMu3anuu. Oneparopsl fminsearch, linprog, fmincon.

Monyns 9. luddepennmanbHbie ypaBHEHUS.

9.1 Metoas! pettenus auddepeHnuanbHeix ypaBHeHUH. OnepaTtops! dsolve, diff

3akiodyeHue. 3aKIiounTeNbHas JIEKIUS 10 MOABEICHUIO UTOTOB Kypca.

4. O0beM y4eOHOI JUCHUIIMHBI

. B 3agernsix | B akangewm.
Bunpl yae6HOM paboThI
eIMHUIIAX qacax

OO011ast TpyA0€MKOCTb AUCIUILIMHBI 0 Y4eOHOMY IJIaHy 3 108
AyIHUTOpPHBIE 3aHATUS: 0,33 12

Jlexuun (JI) - -

JlaGopaTopusbie padotsl (JIP) 0,33 12
CamocrosrenpHas pabora (CP): 2,56 92

IToaroToBka K 1abopaTopHBIM paboTam 0,94 34

CaMocTOsITENbHOE N3YUEHHUE Pa3/IEIOB Kypca 1,5 54
By uToroBoro KOHTpOJISL: 3a4€T 0,11 4

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«Inckpernas maremaruka» (b1.B./[B.1.2)

1. Heap AucHUNIUHBI — GOPMUPOBAHNE CUCTEMBbI OCHOBHBIX MOHSATHUMN, UCTIOIb3YEMbBIX
JUI TIOCTPOCHHUS BAKHEUIINX MaTeMaTHYECKHX MOJENeld, U MaTeMaTUYeCKUX METOJOB Jis
ONMCAHUS PA3IMUHBIX IPOLECCOB.

2. B pe3yabTaTe M3y4eHHs JMCUUILUIMHBI 00y4aIOIMIACH JOJIKEH:

Obaadams cienyrmuMu MpohecCHoOHaTbHBIMA KOMITETEHITUSMU:

— CHOCOOHOCTBIO TMPOBOAWTH AaHATU3 CHIPbS, MaTepUaIOB M TOTOBOW MPOMYKIIHH,
OCYILECTBJISTh OLIEHKY pe3yibTraroB aHanusa (I11K-10);

— CIIOCOOHOCTHIO IIAHUPOBATH U MMPOBOAUTH (PU3MIECKHE M XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY MX pPE3ylIbTaTOB M OIEHHBATh MOTPEIIHOCTH, BBIIBUTaTh THIOTE3bI U
yCTaHABIMBATh TPAHMIIBI UX MPUMEHEHHs, MPUMEHSATh METOJbl MATEeMAaTUYECKOTO aHaIu3a U
MO/JICTUPOBAHUS, TEOPETUUECKOr0 U dKcepuMeHTaibHOro ucciaenopanus (I1K-16).

3nams:

— OCHOBHBIC TOHSTHS U METOJbl JUCKPETHOW MaTeMaTUKH, MAaTeMaTHMYECKHX METOJIOB
peteHus npodeccHoHaNbHBIX 3a/1a4.



Ymemo:

— NPUMEHATh MaTeMaTHYECKHUE METOJbl NMPH PELICHHH THUIOBBIX NMPO(ECCHOHATBHBIX
3az1ay.

Braoemy:

— METOJIaMH ITOCTPOEHHsI MAaTEeMaTHUECKO MOJIENIM THIIOBBIX MPO(ECCHOHAIBHBIX 3a1a4
U COJIEpKaTENbHON MHTEPIPETALIUN TIOJYYEHHBIX PE3YJIBTATOB.

3. Kpatkoe conep:kaHue TUCHUIIHHBI

1. BBenenue. Ponb TUCKpeTHOW MaTeMaTUKU MPHU pa3pabOTKE U SKCIUTyaTallud XUMUKO-
TEXHOJIOTUYECKUX CUCTEM.

2. DieMeHThl TEOPUU MHOXKECTB U aJIreOpanuecKue CTpYKTYpHI.

BBenenue B AMCKpeTHYIO MaTeMaTuKy. Poiib AUCKpeTHON MaTeMaTHKH NP pa3paboTKe U
HKCIUTyaTallMl XMMUKO-TEXHOJOTHUYECKUX CHCTEM. MHOXECTBa, OTHOWICHUS U (YHKIUH.
3amaHue MHOXECTB M OCYIIeCTBICHHME omnepauuii Hajx HUMU. CrocoObl 3amanus. Onepanuu
00BbEeTMHEHHUS, TIEPEeCceUeHus], pa3HOCTH, JOMOJIHEHUS U AEKapTOBa MPOU3BEACHUS. AKCHOMATHKA
Teopur MHOXKecTB. Anredpa Kantopa. MuHuMH3anus npeacTaBieHUd MHOXECTB. JluarpaMmel
Diinepa-Benna. bunapneie otHomeHus. CriocoOwl 3aanus OMHApHBIX OTHOIICHMH. CBOHCTBa
OuHapHbIX oTHOHIeHUH. Pa3ouenns. OTHOLIECHNUS SKBUBAJIIGHTHOCTH U nopsiaka. IIpencrasienue
N-apHbIX OTHOIIECHUI OMHapHBIMH. Anrebpa oTHomeHHH. DyHkunMu. VHBEKIMS, CIOPBEKLIUS U
Oouekuus. AnreOpanmdeckue CTpykTypbl. [lomyrpynmel. Monouasl. ['pymmel. [loarpynmsl.
[Muxnuueckue rpynnsl. ['pynmel mojacranHoBok. M3omopdusm rpynn. CMexHbIE KIacchl IO
noarpynne. Hopmanenbie nenurenu. ®Pakrop-rpynnsl. Konblia: onpeneneHus, CBOMCTBa,
npuMmepsl. [lomns.

3. DnemeHTHI TEOpUU rpados.

I'padpl. 3amanme u xapakrepuctuku rpadoB. Buasl rpacdos. [oarpadsl. Matpurst
CME&KHOCTH M MHIUAEHTHOCTH. Crenenu BepumH. Mapmpyrsl Llenu. uknel. Paccrosnue
MeXly BepiiMHamMu. JluameTp u paauyc rpada. YHapHble 1 OMHapHbIe ONepaliy HaJl rpadami.
Jomnonnenune rpada. YnaneHue M JoOaBieHue BepUIMH. YJaleHHe W Jo0aBieHHe pedep.
OtoxnectBnenne BepiiuH. Pacmeruienue BepmuH. OObenunenue rpadon. Ilepeceuenue
rpadoB. KomrmoHeHThl cBA3HOCTH. Moctbl. BepimHHas u pebepHas cBSI3HOCTb. CBS3HOCTD
OPUEHTHUPOBAHHBIX I'padoB. AJTOPUTM BBHIYHMCICHUS CBSA3HOCTU. BHYTpEHHsSI YCTOHYMBOCTD.
BepummaHoe yncno He3aBuCMMOCTH. PeGepHoe uncio He3aBucuMocTu. BepimHHoe u pebepHoe
nokpeiTie rpada. BremHss ycroiunmBocTh. BepummmHHOoe U peGepHOE YHUCIO BHELIHEH
ycToiuuBOCTH. L{MKIIBI M pa3pe3bl. DinepoBsl LUKIBL. ['aMuIbTOHOBBI UKIBL. [InanapHOCTH U
ykiajka rpagos. ['panu miockoro rpaga. Packpacka rpados. XpomaTtuueckoe yncio. ['unoresa
yeTblpex Kpacok. JlepeBbsi. Ompenenenusa. CpoiictBa. Teopema Knonu. ®dynaameHTanbHas
cuctema 1UKIOB. OCTOB HaMMEHBIIErO Beca. YTOPSNIOYECHHBIE JEpeBbs. buHapHbIE AepeBbs.
JlepeBbst cOPTUPOBKHU. AJITOPUTM MOUCKA B IEPEBE COPTUPOBKH.

4. byneBbl QyHKIUH.

Anre6pa noruku. byness! ¢pynkuun. CriocoObl 3ananus. byneBbl pyHKIUN OHON U IBYX
HnepeMeHHbIX M HuX cBoiicTBa. MDopmynbl OyineBoil anreOpel. OCHOBHbIE 3aKOHBI OyjIeBOU
anreOppl.  OkBUBaJIeHTHOCTh  (opmyn.  Ilpunuun  aBoiictBeHHOCTH.  COBEpLICHHBIE
TU3BIOHKTUBHBIE W COBEPILEHHbIC KOHBIOHKTUBHBIE HOpMaibHble (QopMbl. CuCTEMBI
3JIEMEHTapHBIX OyeBbIX (PyHKIMI. DYHKIMOHAIBHO MOIHBIE CUCTEMBI JJIEMEHTAPHBIX OYJIEBBIX
¢bynkuuii. Ilpumepbl (GyHKIMOHATBHO MNOJHBIX Oa3ucoB. BakHeillme 3aMKHYTbhIE KIIACCHI.
Teopema o (yHKUMOHATBHON mMoOJHOTE. MuHHMMH3anus OyneBbiX ¢yHkuuid. CokpalleHHas,
TyNuKOBass M MHHMMaibHas ¢opmbl. Kaptel KaprHo. Meroa couetaHus HWHAEKCOB U METOA
Kyaitna. MuHMMH3a11usi KOHBIOHKTUBHBIX HOPMaJIbHBIX (hopM. O630p MPHUIIOKEHUH TUCKPETHON
MaTEMaTHKH. Pa3paboTka 3 PEeKTUBHOTO MaTEMaTHYECKOTO, IIPOrpaMMHOTI O,
UHPOPMALIMOHHOTO UM  TEXHUYECKOro OO0ecredyeHuss Ha OCHOBE METOJI0B JUCKPETHOU
MaTEMaTHKH.

5. Mcuncnenue BbICKa3bIBaHUM.

BBenenue B MaTeMaTH4ECKYO JIOTUKY. KpaTkue cBeeHMs U3 UCTOPUM MaTEMaTHUECKON



noruku. Ponp MaremMaTHUecKOW JIOTUKM TpH  pa3pabdOTKe M OKCIUTyaTallid XUMHUKO-
TEXHOJIOTMYECKUX cucTeM. PopMaibHble akCHOMaTHYeCKue cUcTeMbl. CHMBOJIBI, BBIPAXKEHMUS,
¢dopmyinbl, akcuombl. [IpaBuiio BeIBOIa, HEMIOCPEICTBEHHOE CIIEICTBHUE, BBIBOJ, Teopema. Jloruka
BbICKa3biBaHuil. Jlornyeckuii BbIBoA. Akcuomsl. [IpaBuino modus ponens. Teopema neaykiuu u
npaBwio  cwwuiornsMa. IlomHora ©  HenpoTuBOpeYyMBOCTh. He3aBUCHMMOCTB — akCHOM.
Paspemmnmocts Teopuu. [pyrue axcuomarusauuu. I[IpoBepka BBIBOAMMOCTH C IIOMOLIBIO
UCTHUHHOCTHBIX Tabmui. CekBeHuuu [enunena. Moaens mupoB Kpunke. Meron pesomrormii
Pobuncona. Metox knay3 Bonra. O6partsblii Metox MacnoBa (61aronpusiTHeIX HaOOpOB).

6. Vcuncnenue npeaukaToB U HEYETKasl JIOTHKA.

Jloruka mpenukaToB. ABTOMaTH3allUs JIOTHYECKOTO BbIBoja. [lepemenHble, (pyHKIMH,
TEpMbI, TNPEIUKaThl, KBAHTOPHL, (opmyiabl. O6macte neiictBus kBaHTOpa. CBOOOIHBIE U
CBsI3aHHBIE IepeMeHHbIe. VIHTepnperaiyy, paBHOCWIBHOCTE. Pacno3HaBanue oOIe3HAYUMOCTH.
[Tpobnema paspemiuMocTH. AKCHOMBI M TpaBUja BBIBOJA MCUHCIEHHs NpeaukaroB. Teopema
Jenykuuu. HenpoTruBopeuumBOCTH W IOJIHOTA. BbIHECEHHME KBAaHTOPOB U IIPEABAPECHHAs
HopMmanbHas Qopma. CKyleMOBCKHE cTaHIapTHble (OpMbl. DpOpaHOBCKUN YHHMBEPCYM U
Teopema DpbOpana. [logcranoBka u yHupukanus. Meto pe3ostonuii u ero noiaHora. Crpareruu
Merona pesomouui. JIu3proHkThl XopHa. [IpuHOMI JIOTMYECKOTO MPOrpaMMHUPOBAHMSL.
Heuerkne MHOectBa. Heuerkas snoruka. llosBnenue u cyrs Hederkoctu. dDopmanusanus
HeuyeTKocTH. DyHKIMA NpUHALIEKHOCTU. JIMHrBHCcTHYecKkas nepeMeHHad. Onepauuu Haj
HEUETKUMH MHOKecTBamH. Hederkas apudmeruxka. Meroasl nedazsuduxanmu. Heuerkue
oTHomeHUsA. CTaHAapTHBIE HEYETKHE JIoTndeckue onepaunn. Hederknii BeiBoa. Crenenu i

7. Koneunsle aBToMatel, MamMHbl ThropuHra-Ilocra, c0KHOCTb BBIUMCIEHUMN.

OneMeHThl Teopuu aBToMaToB. [loHATHE aBTOMaTHOrO MpeodpazoBaHUs WHPOPMAIMU U
KOHeuHoro aBroMara. CriocoObl 3a7anust aBTomatoB. ABTromarsl Munu u Mypa. [IporpamMmHast u
anmnapaTHas peaju3alys aBTOMATOB. DKBUBAJEHTHOCTh U MMHHMMM3ALMs aBTOMATOB. MalinHbl
Teropunra-Ilocra. dopmanuzanus MOHATUS aIropuT™Ma U (HopMalbHBIE MOJAEIH aJrOPUTMOB.
Mammna TeropuHra: onpezeneHus, CBOUCTBa, rpadel nepexonoB. Mammuna [Tocra. IIporpammer
s mamuH.  [IpoGnema  pacmosnaBanus. IIpoGimema  OCTaHOBKM. — AJNTOPUTMHYECKH
Hepaspemumble 1poOsaeMbl. CIOKHOCTh alropuTMOB. Mephl ClIOXXHOCTH. BpemeHHas u
€MKOCTHAsl CJIOKHOCTb. ACHMITOTHYECKAsl CIOKHOCTb, MOPANOK CIOKHOCTH, CJIOKHOCTb B
CpelHEM M B XyAlleMm ciydae. TpyaHopaspemuMsble 3anayd. HexnerepMuHUpOBaHHAs MalllWHA
Teiopunra. Kmaccet P u NP. NP-nonnble 3amaun. NP-nonHoTa mpoOneMbl BBIIOJTHUMOCTH
(dopMyn TOTUKK BbICKa3bIBaHMNA. O030p NpUIIOKEHUH MaTeMaTuueckoil noruku. HanpaBienus
UCIIOJIb30BAaHUS anmapaTa MaTeMaTHMYecKOW JIOTMKM B 3a/layax MpPaKTU4YeCKON HMH(POPMATHUKH.
Cnemudukanus u  BepupUKalMs  OPOTPaMMHO-aNIapaTHbIX  MPOEKTOB,  JIOTMYECKOE
IPOrpaMMHUpPOBAHUE, TOCTPOECHUE OHTOJIOTUH, S3bIKM OOIIEHUS HHTEIIEKTYaIbHbIX ar€HTOB.

4. O0beM y4eOHOI TUCHUNIMHBI
o B 3auernsix | B akangem.
Bunpl yue6HOH paboThI 3a1e Ae
eAMHUIAX qacax
OO11ast TPYA0EMKOCTh AUCHUILIMHBI 10 Y4€OHOMY IJIaHy 3 108
AyIHUTOpPHBIE 3aHATUS: 0,33 12
Jlexumm (JI) - -
JlaGopaTopusbie padotsl (JIP) 0,33 12
CamocrosrenpHas pabora (CP): 2,56 92
By uTOroBoro KOHTpOJISL: 3a4€T 0,11 4
AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«XumuYeckasi KUHeTnka u kataau3» (b1.B.JIB.2.1)
1. Henap MMCUMIVIMHBI — OBJAJCHWE 3HAHUSAMU OO0 OCHOBHBIX KHHETHUYECKUX

3aKOHOMCPHOCTAX IMPOTCKAHUA XUMHUYCCKUX TPOLCCCOB, IIYTAX BbIABJICHHA MCTOIOB,



MO3BOJISIOIIMX YCTaHABIMBATH MPUPOIY CKOPOCTh-OMPENEISIONIeH CTalul U JIeNaTh BHIBOABI O
BO3MOYXHOM MEXaHHU3ME PeaKIUy, TOHUMATh POJIb KaTaau3a AJisi XMMUYECKON TeXHOJIOTHH.

2. B pe3yJjbTaTe H3y4eHUs IMCHUIIMHBI 00y4aIOUIMiics J0KeH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

- CIOCOOHOCTBIO IUIAHUPOBAaTh M TNPOBOJAUTH (U3MYECKHME U  XMMHUYECKHE
AKCIIEPUMEHTHI, MPOBOAUTH 00pabOTKY UX PEe3yabTaTOB U OLICHUBATH MOTPEIIHOCTH, BBIABUTATH
TUIOTE3bl M yCTAHABIMBATH TPAHUIIBI MX MPUMEHEHHS, MPUMEHSITh METOJbl MaTeMaTHYECKOTO
aHalM3a U MOJICTTMPOBAHUS, TEOPETUYECKOTO U dKCIIepuMeHTanpHoro uccnenoBanus (I1K-16);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHUSI OCHOBHBIX (PM3MUYECKUX TEOPHIA JJIs1 PEeLICHUS
BO3HUKAIONIMX (PU3MUYECKHX 3a][a4, CAMOCTOSITEIbHOTO NMPHOOPETeHUsT (PU3UUECKUX 3HAHUM, JUIs
MOHUMAaHWSI PUHIIMIIOB PabOTHI MPUOOPOB U YCTPOUCTB, B TOM YUCIIE BBHIXOSIINUX 32 MPEIEIbI
KOMIIETEHTHOCTU KOHKpeTHOro HanpasieHus (11K-19).

3nams:

— OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUUECKUX PEaKLIU;

— TEOpHUM XMMHUYECKOH KHHETUKH, IIyTH TEOPETHYECKOTO pacueTa CKOpOCTeH
XUMHYECKUX PEAKIUi U OTPAHUYEHUS B MPUMEHUMOCTH PACYETHBIX METO/IOB;

— OCHOBBI TeOpUU (POTOXMMUYECKUX U IIEMHBIX pEaKlUid, pPEaKIuil B pacTBOpaXx.
0COOEHHOCTH UX CTaJMITHOTO IPOTEKAHUS U YCIOBUS OCYILECTBIICHHS;

— OCHOBHBIE YEpThl TOMOTEHHOIO M TETEPOreHHOTO KaTaln3a, MPHUYMHBI YCKOPEHHUS
XHMUYECKOTO Mpoliecca B MIPUCYTCTBUU KaTalu3aTopa.

Ymemu:

— MPUMEHATh TEOPETHUYECKHE 3HAHUS U HKCIIEPUMEHTAJIbHBIE METOAbl HMCCIEIOBAHUS
(Gu3MUeCKON XUMHUU Ui PEIICHUS BOIMPOCOB, BO3HUKAIONIUX MPH HM3YyYCHUH KHUHETHUKU
XUMHUYECKUX PEAKLIML;

— HaxOJIUTh CKOPOCTh U yCTAHABIUBATH MOPSIOK XUMHUYECKOU PEAKIIHH;

— MPOBOJUTH aHATU3 M KPUTUYECKH OICHUBATH IOJTYYCHHBIE HKCIIEPUMEHTAIbHBIC
JaHHBIE, 0000IIaTh U JeaTh 000CHOBAHHBIC BBHIBOJIBI HA 0a3e MPOBEAEHHBIX OTIBITOB.

Braoemu:

— 3HAHUSIMHU OCHOBHBIX 3aKOHOB XMMHUYECKOW KUHETHKH, BIHSHUS PA3TUIHBIX (DAKTOPOB
(TemmepaTypsbl, JaBIEHUS, KaTAIU3aTOPa) HA CKOPOCTh XUMHYECKON PEaKIIHH.

— KOMIUIEKCOM METOJIOB OTIpe/IeIeHHUs TOPSJIKAa M CKOPOCTH PEeaKLnu;

— MOAXOJAaMH [IJIsl YCTAHOBIIEHUS JHUMHUTHUPYIONIEH CTaud W MEXaHHM3Ma H3y4yaeMoi
XUMUYECKOHN peaKIii.

3. Kpatkoe conep:kaHue TUCHUNIHHBI

Xumuueckast KuHeTnka. CKOpoCTh XMMHUECKON peakliy, KOHCTaHTa CKOPOCTH, MOPSIOK
U MOJIEKYJISIpHOCTh peakuuu. KuHernka HeoOpaTuMbIX peakuuil 1-ro, 2-ro, 3-ro ¥ HyJIEBOTO
nopsiikoB. JIuddepeHnuanbaple M1 WHTETpalbHBIE METOJBI OMpEACNCHUs MOpPSAKA PEaKIIHH.
Cnoxuble peakiuu. [IpuHIIMI HE3aBHCHUMOTO TPOTEKAaHUS OJIEMEHTAPHBIX  PpEeaKIUu.
OOpatumble, TapauielbHbIE U MOCJIENOBaTeNbHbIe peaknuu 1-ro mopsaka. [IpuHnun
JTUMUTHUPYIOIIEH CTAINH MOCIEI0BATEIBHON XUMUYECKON peakunu. MeTo] KBa3uCTallMOHAPHBIX
KOHIIEHTpalui, oO0JacTh MNpUMEHEHHUs. BiusHHe TeMieparypbl Ha CKOPOCTh pPEaKIIHH,
npubnmxeHHoe mnpaBwio Baut-I'opda. VYpaBHenue Appenuyca, auddepeHuuanbHas u
UHTETpaibHble (OPMBI YpaBHEHHUs. DKCIIOHEHIIUATbHAs opMa ypaBHEHHsI AppeHunyca. JHeprus
aKTUBAIIUU U TPEIIKCIIOHCHIINATBHBI MHOKUTENb.

Teopun XMMHUYECKONH KUHETHKH: TEOPHsI aKTUBHBIX COYJapeHUIl M TEOpHUs MEePEXOTHOrO
cocrosiaust TIIC (akTuBHpoBaHHOTO KOoMIUIekca). OcHoBHBbIe monoxeHuss TAC, MexaHusm
aKkTHBallMU MoJjekyil. KoHcTaHTa cKOpoCTH OMMONIEKYJISpHON peakimuu. PU3NYECKUH CMBICIT
MPEIPKCIIOHCHIIMAILHOTO MHOXHUTENST M DHEPTUM aKTUBAIlMM B pPaMKaX TEOPUM AKTHUBHBIX
coynapenuii. Crepuueckuii paktop, HEOOXOAUMOCTh €r0 BBEJCHUS B KHHETUYECKOE YpaBHEHUE
peakuuu. JlocTOMHCTBA W HEJOCTaTKU TEOPUM AKTUBHBIX cOydapeHuil. MexaHusm
MOHOMOJICKYJISIDHBIX Ta30BbIX peakiuii B pamkax TAC. Cxema Jlungemana. Teopus
nepexonHoro coctosaust (aktuBupoBaHHoro kommiekca) (TIIC wmu TAK). OcHoBHBIE



nosoxkeHust TIIC, kuHeTHueckas cxema peakuuu. AKTUBUPOBAHHBIM KOMIUIEKC M €r0 CBOMCTBA.
[ToBepxHOCTh mMOTEHIMANbHOW »Hepruu. KoopamHara peakuuu, NpoQuib MYTH pEakiuH,
JHeprus aKTUBaLUU. OHTaNbNuA u SHTPONUS aKTUBaLUU. HcronkoBanue
MPEIPKCIIOHEHIIUATBHOTO MHOXHTENSI U CTEPUUECKOTO (hakTopa B paMKax TEOPUU MEPEXOTHOTO
COCTOsAHMA. JIOCTOMHCTBA U HEAOCTATKHA TEOPHUH.

@OTOXMMHYECKHE peakuu. XUMHUYecKue M (GoTodu3nyeckue CTaauu, BTOPUYHBIC
nponeccel. Kunernka ¢oroxumuueckux peakiuil. CeHCHOMIM3UPOBAHHBIE (POTOXMMUYECKHE
peakiuu. llermHbple peakiuy, MeXaHU3Mbl 3apOKICHUSA, pa3BUTHS U OOpbIBa  IIETH.
Hepa3BeTBieHHBIE U Pa3BETBICHHBIE LIEIIHbIE PEaKLMK. BeposTHOCTHAs TeOopusl pa3BETBIEHHBIX
peakuuil. IlpenenbHple sABIEHUS B LENHBIX pPEAKUUAX, HWKHUHA UM BEPXHUU IIPEACIIbI
BocIuiaMeHeHus. . OCOOEHHOCTH MPOTEKaHWsI XUMUYECKUX peakiuii B pacTBopax. KietouHslii
s dext. Kunernueckas cxema npoTekaHusi OMMOJNIEKYIApHON peakuuu B pactBope. [IpenensHbie
cllyya TNpOTEKaHus peakuuu. beictpole (AU Yy3MOHHO-KOHTPOJIUPYEMbIE)  pEaKIHH,
nu(dy3nOoHHBII Tpeaen KOHCTAaHTBI CKOPOCTH peakiuu. YpaBHeHHe bpencrena-breppyma.
KuHeTnka MOHHBIX peakuuil B pacTBopax. BiMsHME HMOHHOM CHIIBI pacTBOpa Ha CKOpOCTb
peakuuii ¢ ydactueM HMOHOB. MakpokuHeTuka. Ponb nu¢¢y3un B KHMHETHKE Te€TEpOreHHBIX
peakuuii. PazanuHble pexUMbl IPOTEKAHUS peakuil (BHELIHA KMHETHYECKas 00J1acTh; 00iacTu
BHEIITHEH U BHyTpeHHel nuddysun).

Karanu3. I'omoreHHmlii M reTeporeHHbld Karanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTUYECKUX peakiuil. BausHue karanmzaTtopa Ha TEPMOJAMHAMUYECKHE U KUHETHUYECKHE
napaMmeTpsl peakiuuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaIMTUIECKas aKTUBHOCTh. | OMOTreHHBIN
kartanu3. CIuTHBIA U pa3[esbHbIE MEXaHW3Mbl KaTAJIUTHYECKOIO IEHCTBUSA. DHEPreTHUUECKUE
JIMarpaMMbl  B3aUMOJCHCTBUSL peareHToB ¢ KarainuzatopoMm. OOmmii u  cneuuduyeckui
KHCIIOTHO-OCHOBHOM  KarTajus. Karanusz  KomImuiekcaMum — NEPEXOJHBIX  METaJlIOB.
@depMeHTaTUBHBIA KaTain3. I'ereporeHHblll KaTanu3. THUMBI TeTEpOTreHHBIX KaTaau3aTOpPOB.
3aKoH JEHCTBYIOIIMX ITOBEpXHOCTEN. KrHeTHKa reteporeHHbIX peakuuid. Teopun katanusa.

4. O0beM yuyeOHOM TUCHHUILINHBI

o B 3auernrix | B akagem.
Bunpl yae6HOM paboThI
eIMHUIIAX qacax

OO11ast TPYA0EMKOCTb AUCHUILIMHBI 10 YIeOHOMY IJIaHy 5 180
AyIHUTOpPHBIE 3aHATUS: 0,44 16

Jlexumm (JI) 0,22 8

[Ipaktuueckue 3ausarus (113) 0,22 8
CamocrosrenpHas padora (CP) 4,31 155
By uToroBoro KOHTpOJIs: 3K3aMeH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«/lomostHuTEIbHBIE TJIaBbI (pu3ndeckoi xumun» (b1.B./1B.2.2)

1. Ieab AMCHUIUIMHBI — O3HAKOMJIEHHE C TEPMOJMHAMUYECKOI Teopuei pacTBOPOB
AJIEKTPOJIMUTOB U ANEKTPOXUMUYECKUX Ienel (raJbBaHUYECKUX 3JIEMEHTOB), MOHITh OCHOBHBIC
KUHETHYECKHE 3aKOHOMEPHOCTH NPOTEKAHHUS XHMHMUYECKHX IPOIECCOB, POJIb KaTaiuza Ui
XUMHUYECKON TEXHOJIOTHH.

2. B pe3yabTate H3y4yeHus JHCUMILIMHBI 00y4AIOIMIACSH 10JI2KeH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CHocOOHOCTBIO  IJIAHUPOBATh M NPOBOAMTH  (PU3MUECKHE U XUMHUYECKHE
HKCIIEPUMEHTBHI, IPOBOJUTH 00paOOTKY MX PE3yabTaTOB U OLIEHUBATH MOTPEIIHOCTH, BbIIBUTaTh
TUIOTE3bl M yCTAaHABIMBATH TPAHUIIBI MX MPUMEHEHHS, MPUMEHSITh METOJbl MaTeMaTHYECKOTO
aHalM3a U MOJICTTMPOBAHUS, TEOPETUYECKOTO U dKCIIeprUMeHTanbHoro uccnenoBanus (I1K-16);

— TOTOBHOCTBIO HCHOJIB30BAaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOPUH JUIS pELICHHUS
BO3HUKAIONIMX (PU3MUYECKHX 3a][a4, CAMOCTOSITEIIbHOTO MPHOOpETeHUsT (PU3UUECKUX 3HAHUM, [T



MOHUMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOMHCTB, B TOM YHCIIE BBIXOAALIMX 32 TPEACIbI
KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (11K-19).

3nams:

— OTJIMYUTENIbHBIE OCOOCHHOCTH B MOBEACHUU PACTBOPOB AJIEKTPOJIIMTOB, CBS3aHHBIC C
IIPOXOKACHUEM IEKTPUUECKOIO TOKA;

— TEOPHIO ralbBaHUUECKUX SIBJICHUN;

— TEOpPUU KUHETUKH, IIyTH TEOPETHUYECKOr0 pacyeTa CKOPOCTEH XUMHUYECKUX PEAKLUN 1
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METO/OB;

— OCHOBBI T€OPUH (POTOXUMHUYECKUX U LEHMHBIX PEAKIUH, 0COOEHHOCTH UX CTAJAUHHOIO
IIPOTEKAHUS U YCIIOBHS OCYILECTBIICHHUS;

— OCHOBHBIC 4YE€pTbl N'OMOI€HHOIO M TI'€TEPOr€HHOTO KaTalau3a, INPUYHUHBI YCKOPEHUs
XMMHUYECKOTO IIpoliecca B IPUCYTCTBUU KaTaIU3aTOPA.

Ymemy:

— MPUMEHATH KOHAYKTOMETPUYECKME M ITOTEHLUOMETPUYECKHUE H3MEpEeHus It
OTIpe/IeIeHUs] TEPMOJMHAMUYECKUX (QYHKIIMH XUMUYECKUX PEaKIiii, KOHCTAHThl AUCCOLUAIIH,
IIPOU3BEICHUS pacTBOPUMOCTH, pH pacTBOpOB U T.A.

— IPUMEHATh TEOPETHUYECKUE 3HAHUSA U DKCIIEPUMEHTAJIbHBIE METOJbl HMCCIEI0BAHUSA
¢u3nYeckoil XUMHM JUIi PELICHHS BOMPOCOB, BO3ZHUKAIOMIMX IPH H3YYEHUH KHHETUKU
XUMHUYECKUX PEAKLIML;

— IPOBOJUTH AHAIU3 M KPUTUYECKH OLEHUBATh IIOJYYEHHBIE SKCIIEPUMEHTAIbHBIE
JaHHbIe, 0000IIATh U JenaTh 000CHOBAHHbIE BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIIBITOB.

Braoemu:

— KOMILJIEKCOM COBPEMEHHBIX JJIEKTPOXUMUYECKUX METOJNOB MCCIECJOBAaHMS I
ONpeAcIeHUs] TEPMOIUHAMUYECKUX XaPAKTEPUCTUK JIEKTPOJIUTOB U XUMUUECKUX PEAKIUI;

— METOJAMM  OIIPElENICHUs IopsAJKa M CKOPOCTH  pEaKlUH, YCTAHOBJICHUS
JUMUTHUPYIOLIECH CTaIMM U MEXaHU3Ma U3Yy4aeMOU XUMUYECKOU peaKilvy;

— HaBBIKAMM COCTAaBJICHMSI TaJbBaHUYECKMX JJIEMEHTOB JUIsl IE€JIeH ONIpPEIEIICHUs
TEPMOIMHAMUUECKHUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS MCCIEAYEMOM peakluu;

— 3HaHUSMHU OCHOBHBIX 3aKOHOB XMMUYECKON KUHETHUKH, BIMSIHUS PA3TUUYHBIX (PAaKTOPOB
(TeMmepaTypbl, TaBIEHUS, KaTaJU3aTOPa) HA CKOPOCTh XUMHYECKOH peaKIvu.

3. Kpartkoe conep:kaHue TUCHUIIHHBI

PacTBOpBl  27EKTPOJUTOB. JekTpoctaThuueckas Teopus Jlebas-Xiokkens. Pacuer
aKTUBHOCTH M CPEIHHMX MOHHBIX KOA(P(PHUIIMEHTOB aKTUBHOCTH CUIIBHBIX 3JIEKTPOJIUTOB B
pa30aBIEHHBIX W KOHIICHTPUPOBAHHBIX PACTBOPOB U PACTBOPAX YMEPEHHOH KOHIIEHTpPALUU.
VYaenpHas U MOJIIpHas 3JEKTPUUYECKHE MPOBOAMMOCTH. CKOPOCTh ABMKEHHUS U IOJBHUKHOCTH
noHOB. [IpenenbHple MOJISpHBIE NEKTPONPOBOJIHOCTH MOHOB. 3aKOH HE3aBUCUMOTO JBMKECHUS
noHoB Konbpayma. [IpuMenenne u3mMepeHnii 3J1IeKTpUIECKON POBOAUMOCTH JUIsl OIIPEEIICHUS
CTEINEHH U KOHCTAHTBI IUCCOLMAIIMU CIIA0bIX SJIEKTPOIUTOB.

DNeKTpOoXUMHYECKHE cUcTeMBbI (11enn). Bo3HMKHOBEHHE CKadyka MOTEHIMalla HarpaHHILIe
pasnena npoBogHukoB | u Il pona. JIBOMHON 31EKTpUYECKUM CIOM. DJIEKTPOABMXKYLIasl CHJIa
rajlbBAHUYECKOTO  JJIEMEHTA, OJIEKTPOJHBIM NOTEHUMan. TepMoaMHaMuyeckass Teopus
rajJbBaHUUYECKUX SIBJIEHUH, ypaBHeHue HepHcra. DnexkTpoxumuueckas (GopmMa OCHOBHOIO
ypaBHEHUs TEPMOJIMHAMUKH, TemiepaTypHblii koapduuuent I/C. Dnextpoast I u II pona,
ra3oBble U OKHUCIMTEIbHO-BOCCTAHOBUTENIbHBIE IEKTPObl. THUIIBI TraJbBaHUYECKUX IJIEMEHTOB:
XUMUYECKHE, KOHIIEHTPAMOHHBIE, C IEPEHOCOM U 0e3 nepeHoca. XUMUYECKHe UCTOYHUKH TOKa,
TOIUIMBHBIE 3JIEMEHTBHI.

Xumuueckas KuHeTnka. CKOpoCTh XMMUYECKON PEAKIIMU, KOHCTAaHTa CKOPOCTH, MOPSAIOK
U MOJIEKYISIpHOCTh peakuuu. Kuneruka HeoOpaTuMbix peakuuil 1-ro, 2-ro, 3-ro ¥ HyJIeBOTO
nopsaakoB. /luddepeHnmanbible ¥ MHTErpajbHbIE METO/AbI OINpPEIENICHUs HOPsAKA pPEeaKIUH.
Cnoxuple peakuuu. [lpyHIMnD HE3aBUCHMMOIO MPOTEKaHUS JJIEMEHTAPHBIX  PpEaKLHUM.
OOpatumble, mnapajjelbHble M IOCIeNOBaTeNbHbIE peakiuu 1-ro mnopsaka. Braushue
TEeMIepaTypbl Ha CKOPOCTb peakuuu, npubimkeHHoe mnpasuio Baurt-I'odda. VYpaBuenue



Appennyca, muddepeHnInaIbHas U HUHTErpajbHbIC (OPMBI ypaBHEHUS. DKCIOHEHIMATbHAs
¢dopma ypaBHEeHHs] AppeHryca. DHEPTUs aKTUBAIMU U MTPEIIKCIIOHECHIIMATBHBII MHOKUTEb.

Teopun XUMHUYECKOW KUHETUKU: TEOPUS aKTUBHBIX COYIAPEHUN U TEOPUS NEPEXOJHOrO
cocrosiHust TIIC (akTUBMPOBAHHOTO KOMIUIEKCA). OHTalbIMS M DSHTPONUS AKTHUBALUU.
®oTOXMMHUYECKHE peaKkUuu. XUMU4Yeckue U (GoToduznyeckue CTaJu, BTOPUYHBIC MPOIECCHI.
Kunernka ¢oroxumuueckux peakiuil. CeHCHOMIM3UPOBAHHBIE (POTOXMMUYECKHE PEaKIUH.
LlenHble peakuuy, MEXaHU3MbI 3apOKICHMS, Pa3BUTHSI M 0OpbIBa Ienu. Hepas3BeTBieHHbIE U
pa3BETBIICHHBIE LIENIHbIE peakuuu. BeposTHOCTHas Teopus Ppa3BETBJIECHHBIX PEAKLUM.
IIpenenbHble ABIEHUS B LIEMHBIX PEAKLUAX, HUKHUM U BEPXHUN [IPEIEIIbl BOCIUIAMEHEHHUS.

Karanu3. I'omoreHHsli M rereporeHHblid Karanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTUYECKUX peakiuil. BiausHue karanuzaTtopa Ha TEPMOJAMHAMUYECKHE U KUHETHUYECKUE
napaMmeTpsl peakuuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaIUTHYECKasi aKkTUBHOCTb. |'OMOreHHbI
kartanu3. CIuTHBIA U pa3[esbHbIE MEXaHW3Mbl KaTaJIUTHYECKOIO JIEHCTBUSA. DHEPreTHUUECKUE
IUarpaMMbl B3aMMOJICHCTBHSI peareHTOB ¢ KartanusaropoMm. OOmmii u cneuuduyueckuii
KHCJIOTHO-OCHOBHOW ~ KaTaJlu3. Karanu3z  komImiekcaMu — IEPEXOJHBIX  METaJlIOB.
@epMEHTAaTUBHBIN KaTanu3. l'ereporeHHbIll KaTanu3. TUIbl T€TEPOTCHHBIX KaTaJIM3aTOPOB.
3aKoH JIEHCTBYIOIMX [TOBEPXHOCTEN. KMHETHKA reTepOreHHBIX pEeaKIUi.

4. O0beM yueOHOM TUCHHMILINHBI

. B 3agernbix | B akangem.
Bunpl yueGHOM paboThI
eIMHUIIAX qacax

OO11ast TpyA0€MKOCTb AUCIUILIMHBI 0 Y4eOHOMY IJIaHy 5 180
AyIHUTOpPHBIE 3aHATUS: 0,44 16

Jlexuun (JI) 0,22 8

[Ipaktuueckue 3ausarus (I113) 0,22 8
CamocrosrenpHas padbora (CP) 4,31 155
By uToroBoro KOHTpOJIs: 3K3aMeEH 0,25 9

AHHOTanuA padoyeil IPOrpaMMbpl JUCHHIJIMHBI
«XuMHYecKasi TEXHOJI0Tus BSKyux marepuanos» (b1.B./IB.3.1)

1. Heap AMCHMIVIMHBI — TOJYYECHUE 3HAHWN, YMEHHH, BiaJeHHd U (QOopMHpOBaHHE
KOMIIETEHIIM B 00JAaCTH TEXHOJOIMU BSDKYIIMX MAaTEPUANIOB; MPOLECCAX, MPOUCXOSAIUX MIPH
CUHTE3€, TUApaTallil WU TBEPAEHUU BSDKYILUX MaTepUaJIOB, CTPYKTYpE U JOJITOBEYHOCTU
[EMEHTHOTO0 KaMHS, TEXHHYECKOTO M TEXHOJOTUYECKOTO KOHTPOJIS, IKOJIOTMUYECKHX HpobiIeM
IIPOU3BOJICTBA BSKYIIMX MaTEpUAJIOB.

2. B pe3yabraTe n3y4eHusi AUCHUIIMHBI 00y4AKOLINICS JOJIKEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBIISATH TEXHOJOIMYECKHHM Mpolecc B
COOTBETCTBUM C PErJaMEHTOM M HCIOJb30BaTh TEXHUYECKHE CPEACTBA I H3MEPEHMS
OCHOBHBIX IIapaMETPOB TEXHOJIOIMYECKOI0 IIpoLecca, CBOMCTB chipbs U npoaykuuu (11K-1);

— CrHOCOOHOCTBIO NPUHUMATh KOHKPETHBIE TEXHUYECKHE pELICHHs INpH pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHH C Y4ETOM
AKOJIOTUYECKUX nocnencTBuil ux npumenenus (I[1K-4);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHHE CBOMCTB XMMHMUYECKUX 3JIEMEHTOB, COSIUHEHUN U
MaTepHalioB Ha X OCHOBE JUIs pPelIeHus 3a1a4 npodeccuonanbHoi aesrenbHoctu (I1K-18);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MYECKMX TEOPUM IS pelIeHHs
BO3HUKAIONIMX (PU3MUYECKHX 3a][ad, CaMOCTOSITEIbHOTO MPHOOpETeHUsT (PU3UUECKUX 3HAHUM, [T
MOHMMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIE BBIXOISIIUX 32 MPEAEIbI
KOMIIETEHTHOCTH KOHKpeTHoro HanpasineHus (I1K-19).

3namy:



— TEOPETHUYECKUE OCHOBBI U CIIOCOOBI OCYIIECTBICHUS TEXHOJIOTHYECKUX MTPOLIECCOB
IIOJIy4EHUSI OCHOBHBIX BUJIOB BSDKYILMX MaTepUaJOB;

- IPUHLMIBI TOCTPOEHUS TEXHOJOTUYECKMX CXEM IPOU3BOJACTBA BSKYILIUX
MaTepUaJIOB;

- OCHOBHBIC TpeOOBaHMSA CTAaHJAPTOB HA CHIPbEBBIE MAaTepHaAbl U TOTOBYIO
NPOJYKIHIO;

- OCHOBBI OXpaHbl OKpY)XKaloIlled cpeapl INpU OpPraHu3allMd U YIpaBJIEHUU
IIPOU3BOJICTBAMHU BSDKYIIIMX MaTEPUAJIOB.

Ymems:

- 000cHOBaTh BHIOOp criocoba MpoU3BOJICTBA MOPTIAHALIEMEHTA C YYETOM CBOKCTB
U PpalMOHAIBHOTO  MCIOJBb30BAaHUS  NPUPOAHBIX  CHIPHEBBIX  MAaTEpHUaNOB,  TOIUIMBA,
ANIEKTPOIHEPT UM, A TAKKE C MAKCUMAaJIbHO BO3MOKHBIM HCIIOJIb30BAHUEM BTOPUUHBIX PECYPCOB;

- yCTaHaBIMBATh TPEOOBAHMS K TEXHOJOTUYECKUM MPOIECCaM C LENbI0 CHUKEHUS
MaTEPUATIOEMKOCTH, JHEPTOEMKOCTH U CO3AAHUSI MaJIOOTXOAHBIX TEXHOJIOIHH;

- OCYILECTBJIATh TEXHOJIOIMYECKUH MpOIECC B COOTBETCTBUU C PETJIAMEHTOM U
UCIOJIb30BAaTh ~ TEXHUYECKHE  CpPEACTBA  JUII  M3MEPEHUS  OCHOBHBIX  I1apaMETpPOB
TEXHOJIOTMYECKOI0 ITPOLIECCA, CBOWCTB CBIPbS U MPOAYKIMH.

Braoemu:

- METOJaMH MPOBEACHUS CTAHAAPTHBIX HCIBITAHUN IO OMpeleNeHHIo (PpU3HKO-
XUMUYECKUX U (PU3MYECKHX CBOWCTB BSDKYILIMX MaTepHAIIOB;

- METO/IaMHU U CPEICTBAMHU TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO UCCIIEIOBaHMS
IIPOLIECCOB CHHTE3a, U3YUEHUS CBOICTB BSDKYILUX MaTepUalIOB.

3. KpaTkoe coaepxxanue QJMCUMILTHHBI

Hcropuss ¥ nepcrneKkTUBBl pPa3BUTHS XUMHUHM M TEXHOJIOTMM BSDKYLIUX MaTEpUANIOB.
CoBpeMEHHOE COCTOSTHUE U NTEPCIEKTUBBI TPOU3BOACTBA NopTiianauemMenTa B P®, crpanax EC u
B MUDE.

TepmuHONOrvs B XUMHM M TEXHOJOTHMHM BSXKYIIMX MatepuaioB. Knaccudukarus
BSUKYIIMX ~ MarTepuanoB. TeopeTHMUecKMe OCHOBBI  IPOSIBICHUS  BSKYIIUX  CBOMCTB.
ITopTnananeMeHT Kak OCHOBHOM BUJI T'MIPABIMUYECKUX BSDKYIIMX MaTEpUANIOB.

BemecTBeHHBI  cOCTaB  MOpPTIAHALEMEHTA. XHMMHKO-MUHEPAJIOTMYECKUH  COCTAaB
MOPTIAHALEMEHTHOTO  KJIMHKepa. MoaynbHble  XapaKTEPUCTUKH  NOPTIAHALEMEHTHOTO
KJIIMHKepa. Poib BTOpPOCTENEHHBIX KOMIIOHEHTOB. PaBHOBECHBIM MMHEpAJIOTMUYECKUN COCTaB
MOPTIaHALEMEHTHOTO KiIMHKepa. HepaBHOBeCcHbIE MUHEpallbl B KIMHKepe. TBepble pacTBOPHI.
[Tomumopdusm, 1ePeKTHOCTb U OIOYHOCTH KPUCTAIIOB KIIMHKEPHBIX MHHEPAJIOB.

CoIpbeBble MaTepuaibl Ul INPOU3BOJCTBA MOpTIAHAUEMEHTA. 3BECTHAKOBBIE H
AIFOMOCHJIMKATHBIE MOPOJBI, KOPPEKTHPYIOLHe N00aBKU. XUMHYECKHH W MHHEpPaTOTHYeCKUuit
coctaB MaTepuainoB. [Ipumecu B colpbe. PU3NUECKUE CBOWCTBA: TBEPAOCTD, BIIAXXHOCTD U APYrHe
TEXHOJIOTUYECKNE XaAPaKTEPUCTUKU. VICIOJIb30BaHWE MPOMBIIUIEHHBIX U OBITOBBIX OTXOJOB B
KaueCTBE CBIPbEBBIX MarepuasioB. CocTaB M CBOMCTBA KEJIE30COAEP)KALIMX MaTepHaIOB:
IIMPUTHBIE OrapKH, KOJIOIUHWUKOBAs IIbUIb, JKEJE3HBIE PYyIbl, OTXOAbl PA3IMUHBIX OTpacien
IIPOMBIIIJIEHHOCTH. KpeMHE3eMHUCTblE M TIMHO3EMMCTBIE KOPPEKTUPYIOIIME KOMIIOHEHTHI.
Karanutnueckue u Moauduuupyrone KOMIOHEHTHL. [ HIcocoaep:kamue MaTepuasbl.
Hcnonp30BaHue rUICOCOAEPKALUX OTXOI0B IIPU IIPOU3BOJCTBE LIEMEHTA.

[IpyHIMNMaTBEHBIE TEXHOJOTMYECKHE CXEMBI IPOU3BOJICTBA NOPTIaHALlEMEHTa. MOKpBIi,
CyXOH, TOJyCyXOM M MOJYMOKPBIH CHOCOOBI HPOM3BOJICTBA, TEXHUKO-3KOHOMUYECKHE
MIPEUMYILECTBA KAXKI0TO U3 HUX.

ITponiecchl MOArOTOBKU ChIPbEBOM cMecu. JloOblua CBHIPHEBBIX MaTEPUANIOB, CIIOCOOBI
TPaHCIIOPTUPOBKHU CBIPBS Ha 3aBOJI, HOpMa 3aI1acoB ChIPbsl HA IPEIIPUATHH.

JpoGienune MarepuanoB. Beibop ApoOMIIBHBIX arperaTtoB B 3aBHCHUMOCTU OT CBOMCTB
CBIPbs, CTAIMIHHOCTD IPOOICHHUS, CYILIKa MaTepHAIIOB.

N3menbuenue matepuainoB. [lyTu nHTeHCHUKAIMK TOMOJIA CBIPhEBBIX cMecei. [Tomon B
CYXOM M MOKpPOM cOCTOsSIHUM. COBMECTHBIM IOMOJI U CyWIKa Chlpbd. OnTuMusanus Impouecca



TOHKOT'O U3MEJIbYCHUS MaTEPUAIIOB.

ChlpbeBoii IIUTaM Kak JIUCIEpCHas cuctema. BakHelnMe CTpyKTYpHO-MEXaHUUYECKUE
CBOMCTBA IUIaMa: BIAXXHOCTb, TE€KydecTb. [lyTW CHMIKEHUS BIQKHOCTH LUuIama, (UIbTpanus
ama.

Pa3zmep u ¢opma yacTuil B CyXuUX MOPOIMIKOOOPa3HBIX ChIPbEBbIX cMecsxX. OIHOPOAHOCTD
cocTaBa U (PU3MYECKOI CTPYKTYPHI MOPOLIKOB. TeKy4ecTh U sIBICHHE ayTOTe3UHU B MOPOILKAX.

KoppektupoBanue 1 ToMOreHu3anys CbIpbeBOTI0 1IJJaMa U CyXUX ChIPbEBBIX CMECEH.

ITporieccbl  o0xHra MOPTIAHALEMEHTHOTO KIMHKepa. TepMUYecKue MpeBpalleHus
OTJIEIbHBIX CHIPbEBBIX KOMIIOHEHTOB IIPM HAarpeBaHUU. MeEXaHM3M M KHHETHKAa IPOLIECCOB
CYLIKHU, JerWapaTaluy, Juccouuanuu. Peakuuy B TBEPIOM COCTOSIHMM, MEXAHU3M M KMHETHKA
tBepao(dazoBeix peaknuii. [Ipomecchl ¢ ydactuem x)uakoil (aspl.. MexaHW3M M KHHETHKA
peakiuii ¢ yyacTHeM KJIMHKEPHBIX PacIulaBOB. MexaHu3M oOpa30BaHUs KIMHKEPHBIX IPaHYI.
Ponp ckopoctu oxnaxaeHus B (OPMUPOBAHMM KOHEYHOIO MHHEPATOTHYECKOr0 COCTaBa.
CTpykTypa MOpTIAaHALEMEHTHOTO KIMHKEPa, KPUCTAIIN3AIMsI OCHOBHBIX KIIMHKEPHBIX (a3.

OcobenHoctn  00OXwWra TNOPTIAHAUEMEHTHOTO KJIMHKEepa B Ie4Yax pPa3IM4HOMN
KOHCTPYKIIMU. TEeXHOJOrn4ecKkrue 30HbI Bpamawuiencs mnedu. [loarotoBka u CxKUraHue
TEXHOJIOTUYECKOTO TOIUMBA. VICMONb30BaHHE TOIIMBOCOJCPIKAIIMX OTXOJOB MpU OOXKHIre
KIHKepa. PyTepoBOYHBIE MAaTEPHAIIbl KIMHKEPOOOKUTaTeNIbHBIX reueil. O0pazoBaHue oOMa3Ku
U Kojel Bo Bpamtamoueiics neun. KpyrooGopor marepuana B meud. lIbuieBbIHOC M3 Teueid,
CHOCOOBI YTHIIN3ALUHU YIOBICHHOM MBLIH.

IIponeccel momMosia MOPTIIAHALEMEHTHOIO KIIMHKEPAa U IOJYYEHHUsS INOPTIAHILUEMEHTA.
BnusiHue MUKpOCTPYKTYphl Ha pa3MasblBaéMOCTh KIIMHKEpOB. Pacxox sHepruu npu

DOkoyornyeckue  mpoOJjeMbl  MPOM3BOJACTBA  MHOpTiIaHaueMeHTa.  [loBbllieHue
SHEPro’PeKTUBHOCTH NMPOU3BOJICTBA LIeMEHTA. BBIOPOCH! BPEIHBIX BELIECTB B OKPYXKAIOIIYIO
cpefy NpH MPOU3BOJCTBE LIEMEHTA U METObl OOPHOBI C HUMHU.

@DU3NKO-XUMUYECKUE MPOLECCHl TMApaTallMM M TBEPACHHUS IOPTIAHILEMEHTA.
XHUMHMUECKUE PEAKIMM TUApPATAUU MUHEPAJIOB MOPTIAHALEMEHTHOTO KIMHKepa. ['mapaTtanus
AJIOMUHATOB M aJOMO(EpPPUTOB KaIbLUs B MNPUCYTCTBUU JBYBOAHOro rumca. CKOpocTb
ruapaTaluy MUHepaioB. MexaHusM mnpouecca ruapartanuu, reopun Jle Hlatense, Muxasnuca,
COBPEMEHHBIE TEOPUU T'MpaTalluy NopTiaHaLeMeHTa. KuneTrnka npouecca rufjpaTaliiy aauTa u
Opyrux MuHepanoB. lIpupona MHIYKIMOHHOTO Iepuoja Mpolecca THIpaTauuu. BnushHue
TEMIIEPATypbl HAa CKOpPOCThb Ipoliecca THApaTaluy. 3aMeUIMTENM U YCKOPUTEIM Ipolecca
rUJIpaTaluy nopriananeMenTa. Kpucranmuzamus rugpatibeix Ga3. XUMHYECKUNH COCTaB )KUKOM
¢da3pl mpu ruApataluM M TBEPICHUM MOPTIAaHILEMEHTa. MexaHu3M o0pa3oBaHHUA M pPOCTa
3apojplield ruApaTHbIX (a3. BiusHue paznuuHbIX (AKTOPOB Ha CTPYKTYpYy M Mopdosioruio
runpatHeix  (a3. IlepBuuHble M BrOpuuHble TruapaTHble ¢a3zpl. CTIpyKTypa U COCTaB
00pa3yIoIMXCs KPUCTATUIOTUIPATOB.

CxBaTblBaHHE M TBEpACHUE LIEMEHTHOrO pacTtBopa. Ponb rumca kak peryiastopa
CXBaTbIBAaHUS LEMEHTAa. B3anMozelcTBHE pa3lIMUYHBIX KPUCTAUIOTUAPATOB JAPYr C APYroM:
anresusi, Koresus, KpHCTaIM4eckue cpocTkd. OOpa3oBaHME  KPHCTAIIMYECKOTO U
reJIEKPUCTAIUIMYECKOIO Kapkaca B LEMEHTHOM KaMHE. ApMupyrolas pojb KPYHIHBIX
KpucTamioB. O0beMHbIE U3MEHEHHUS PU TBEPACHUH LIEMEHTOB, KOHTPAKLIUS.

CuHHTEe3 IPOYHOCTH LIEMEHTHOI0 KaMHs. KiuHeTHKa TBEpIEeHUS LIEMEHTA, BIUSHUE HA HEE
XMMUKO-MUHEPAJIOrn4eCKOro, BELIECTBEHHOIO COCTaBa, IUCIEPCHOCTH LIEMEHTa, YCIOBUU
TBeplaeHus. CTpyKTypa 3aTBEpAEBLIET0 IIEMEHTHOro KamHs. Teopus mukpoOetoHa. DopMmsl
CBSI3M BOJIbI B IIEMEHTHOM KaMHE, CTPYKTypa Nop. TpaHCIOPTHBIE SIBIEHUS B IIEMEHTHOM KaMHE.
Merons!l nccaen0BaHUs MUKPOCTPYKTYPbI IEMEHTHOI'O KaMHs.

Koppo3uss um [0JroBEYHOCTh LEMEHTHOIO KaMHsA. BuIbl M MeXaHU3MBI KOPPO3HH.
ABTOKOppPO3Us IIEeMEHTOB. Mephl 60pbObI C KOPPO3HEH 1IEMEHTOB.

CTpouTenbHO-TEXHUYECKUE CBOMCTBA NMOPTJIAHAUEMEHTAa. AKTHUBHOCTb, MapKa M KJIAcc
Opo4yHOCTH LeMeHTa. [l1oTHocTh M oObeMHass Macca IeMeHTa. TOHKOCTh IOMOoJa.
Boponorpe6HOCTh, HOpMabHAs TyCTOTa, BOJOYIEPKMBAIOLIAsi CIIOCOOHOCTb, BOJOOTIEICHHE



nemMeHToB. CXBaThIBaHHE, paBHOMEPHOCTh HW3MEHEHHS 00beMa IIEMEHTHOTO  TecTa.
TemnoBbIeNICHHE TIPU TBEPJCHUU LIEMEHTOB. BiusHUE pa3audYHBIX (PAKTOPOB HA MPOYHOCTH
[IEMEHTHOTO KaMHSI.

4. O0beM yueOHOM TUCHUILINHBI

. B 3agernbix | B akangem.
Bunpl yaeGHOM paboThI
eIMHUIIAX Jacax

OO11ast TpyA0€MKOCTh AUCIUILIMHBI 0 Y4eOHOMY IJIaHy 9 324
AyIHUTOpPHBIE 3aHATUS: 0,5 18

Jlexumm (JI) 0,17 6

[Ipaktuueckue 3ausarus (113) 0,17 6

JlaGopaTopusbie padotsl (JIP) 0,16 6
CamocrosrenpHas pabora (CP): 8,25 297

CaMocCTOSITENbHOE U3YUEHHUE PA3JIEIOB IUCIUILIMHEI 8,25 297
By utoroBoro KOHTpOJIS: SK3aMEH 0,25 9

AHHoTanus padodeil MPOrpaMMbl JUCIHILIHHDBI
«Xumunyeckasi TexHoaorusi kepamuxkmw» (b1.B.1B.3.2)

1. Heap aucuMnIuHbl — npuoOpeTeHre 00yJaroUMUCS 3HAHUNH OCHOBHBIX MPOLIECCOB
KEpaMU4ECKMX IPOU3BOJACTB, TEXHOJOIMH OCHOBHBIX BHUJOB KEPAMHYECKHX M3AEIUN
(TEXHMYECKON KEepaMMKH, OrHEYNOpPOB, CTPOUTENBHOM M XO3SICTBEHHOM KEpaMUKH) U HX
(U3UKO-XUMHUECKUX  CBOMCTB  (CTPYKTYpHBIX,  MEXaHMYECKHX, TEPMOMEXaHHUYECKHX,
TEIIO(U3NIECKUX, HEKTPOPU3NIECKUX, MATHUTHBIX, ONITUYECKUX U JIp.).

3agauM AMCIUIUIMHBL: (OPMHUpPOBAHME  MPEACTABICHUH 00 OCHOBAaX TEXHOJIOTHU
KEpaMUKH; 03HAKOMJIEHHE C MPOLIECCAMU M3TOTOBJICHMSI KEPAMUYECKUX MATEpUAIOB U M3JENNN
OCHOBHBIX BHJIOB; PUOOpETEHNE 3HAHUI O CBOMCTBAaX KEPaMUYECKUX MATEPHAJIOB U METOJax
IIPOBEJICHUS CTaHIaPTHBIX UCIIBITAHUMN 10 UX OIPEIEICHHUIO.

2. B pesyabraTe n3y4eHusi AUCHHUIIMHBI 00y4AKOLINICS JOJIKEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CHOCOOHOCTBIO OCYILECTBIIATH TEXHOJIOTUYECKUH MpPOIecC B COOTBETCTBHUH C
pPErIaMEHTOM M HCIO0JIb30BaTh TEXHUYECKHE CPEACTBA ISl U3MEPEHHUS OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

— TOTOBHOCTBIO TNPHUHMMATh KOHKPETHbIE TEXHHUYECKUE pELICHHS IpU pa3paboTKe
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHH C Y4ETOM
AKOJIOTUYECKUX nocnencTBuil ux npumenenus (I[1K-4);

— TOTOBHOCTBIO UCIIOJIb30BATh 3HAHUE CBOMCTB XUMUYECKHX JIEMEHTOB, COEIMHEHUN U
MaTepHalioB Ha X OCHOBE JUIsl PelIeHus 3a1a4 npodeccuonanbHoi aesrenbHoctu (I11K-18);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKHX TEOPHH Ui pEIIeHUs
BO3HUKAIONINX (PU3MUYECKHX 3aJ]la4, CAaMOCTOSITEIIbHOTO NMPHOOpETeHUsT (PU3UUECKUX 3HAHUM, JIIs
MOHUMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIE BBIXOISIIMUX 32 MPEACIbI
KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19).

3nams:

- TEXHOJIOTMYECKHE IIPOLIECCHI MOJTyYEHUS OCHOBHBIX BH/JIOB
KepaMUKH(TEeXHUUECKON KepaMHUKH, OTHEYIIOPOB, CTPOUTEIBHOM U X035 HCTBEHHOW KEPaMUKH);

- METO/IbI TEOPETUYECKOTO MPOEKTUPOBAHUS U IKCIIEPUMEHTAIIBHOTO UCCIIEOBAHMS
CTPYKTYpPBI U CBOMCTB OCHOBHBIX BHJIOB KEPAMUKHU;

- OCHOBHBIE TpeOOBaHMSA CTAHJAPTOB HA CHIPbEBBIE MaTepHallbl U TOTOBYIO
IPOAYKIHIO;

- OCHOBBI ~ OXpaHbl  TpyJda, TEXHUKH OE30MaCHOCTH, IMPOTUBOIMOKAPHOM
0€30MacCHOCTM M 3allUThl OKpYXKAaloWeH cpeapl TNpU OpPraHu3aldd M YIPaBICHUHU
NPOU3BOJICTBAMH KEPAMMKH; TMPUHIMIBI OpPraHM3alldd dSHEPro- U pecypcocOeperaronmx



IIPOU3BOJICTB KEPAMHUUYECKUX MAaTEPUAJIOB.

Ymems:

- IIPUMEHATh TEOPETUYECKHE 3HAHMS IO XMMHM MU TEXHOJOIMM KEpaMHUYECKUX
MaTepuasioB npH BoinoidHeHnn HUP, kBanupukanmoHHON paboThl, a TakkKe MPH MPOX0KICHUH
IIPOU3BOJCTBEHHON IIPAKTUKH;

- yCTaHaBIMBATh TPEOOBAHMS K TEXHOJOTUYECKUM MPOIIECCaM C LENbI0 CHUKEHUS
MaTepUaIOEMKOCTH, JHEPrOEMKOCTH U CO3/1aHUs MAJIOOTXOAHBIX TEXHOJIOTUH;

- ONpEACIATh CBOMCTBA OCHOBHBIX BHJOB KEPAMHUUECKUX MaTEpUAIOB; IPOBOIUTH
aHaJIM3 Hay4YHO-TEXHUYECKOM JIUTEpaTyphl.

Braoems:

- 3HaHUSIMU O B3aUMOCBS3U COCTaBa, CTPYKTYPhI, CBOMCTB U TEXHOJOTHMH OCHOBHBIX
BUJIOB KEPAMUUYECKUX MATEPUAIIOB;

- croco0aMy OpraHu3allMd W OCYLIECTBICHHUH BXOJHOTO KOHTPOJISL CBIPbS H
MaTepHaIIOB, UCIIOJIb3YEMBIX B IPOM3BOCTBE KEPAMUKHY;

- METOJaMU OpraHu3ald M OCYIIECTBICHUS KOHTPOJISI CBOMCTB TI'OTOBOU
IPOIYKIMH, CIOCOOaMU MOUCKA U aHAJN3a HAyYHO-TEXHUUECKOU JIUTEePaTyphl.

3. Kpatkoe conep:kaHue TUCHUIIHHBI

KpaTtkue cBeneHuss mo HMCTOPUM KEPAaMHUKH, COBPEMEHHBIH YPOBEHb U IE€PCIEKTUBBI
pasBuTus. OOoOOIIeHHass CcXeMa TEXHOJOIMYECKOTo TIpolLecca IMPOU3BOACTBA KEPAMHUKH H
OTHEYIIOPOB U XapaKTEPUCTUKA OCHOBHBIX IIEPEEIIOB.

IIponieccel TEXHOJIOTMM KepaMUKHU. [3MenpueHHe M 3€pHOBOM COCTaB IIOPOLIKOB.
VYpaBHeHMsT U3MeNbueHUS. B3auMOCBA3b  CTPYKTYpbl KE€PAaMHMUYECKHX  MaTepuajlioB ¢
JHMCIIEPCHOCTBI0 TOpomIKoB. Kiaccudukanus M XapakTepUCTUKAa METOJOB TUCIIEPTUPOBAHUS,
MeXaHU3MbI aucneprupoBanus. [Tongd6op 3epHOBOro cocrana.

CMmemMBaHue M TMOATOTOBKa Macc. TpeboBaHMS K OJHOPOJHOCTH Macc, CIOCOObI ee
oueHkd. CTpoeHue (QOPMOBOUHBIX MacC Ui MOJYCYXOro IPECCOBAaHUS, IUIACTUYECKOTrO
(bopMOBaHUs, IUIMKEPHOTO JIUThsI. BpeMeHHbIE TEXHOIOTHYECKHE CBA3KH U TpeOOBaHMS, K HUM
IIPEbSABISIEMBIE.

®opmoBanue nonydadpukara. Knaccugpukamnus cnocodos npeccoBanus. TeopeTrnueckue
OCHOBBI M NPaKTHYECKasl peajn3alys pa3IndHbIX CIIOCO0O0B, BIMSHUE PA3IMYHBIX (PAaKTOpOB Ha
mpouecc npeccoBaHus. YpaBHeHusa bepexnoro u Ilommnbckoro-Cmons. Ilnmactuyeckoe
¢dopmoBanne. CTpoeHHE M PEOJOrMYECKHE CBOMCTBAa ()OPMOBOYHBIX Macc. XapaKTEPUCTHKH
¢opmoBoUHBIX Macc. CriocoObl macTuyeckoro gpopmoBanus. JINTbe KepaMHUUECKUX IUTUKEPOB—
KJaccupuKays METOJI0B, TpeOoBaHMA K CYCHEH3HMs M, OCOOEHHOCTH mpolecca. Psa
Fo¢pmeiicrepa.  CrocoObl  peryaupoBaHUs ~ CBOMCTB  HUIMKepa U mnoiydadpukaTta.
WuTeHcnpuKkanus JIuThsl.

OcHOBHBIE ~METOJBl CYIIKM KepaMH4ecKoro mnoiydabpukata U  CIOCOOBI  ee
uHTeHcupuKauu. YyBCTBUTEIBHOCTD K cylike o HocoBoii u mo Ymxkckomy.

O6xur kepamuyeckoro mnosydadpukara. OCHOBHBIE IMPOLECCHI, MPOUCXOAIINE MpPU
oOxwure. M3meHenue cBoicTB momydalOpukara B oOxkure. CriekaHue Kak OCHOBHOW Ipoliecc,
IpOUCXOAAIIMKA pu o0xure. OCHOBHBIE CTaauu criekaHusl. CriocoObl OLIEHKU U XapaKTePUCTUKH
cnekanus. TBepmodaszoBoe crnekanue. JKuakodasHoe crekanue. PeakIIMOHHOE CcIieKaHHeE.
CrniocoObl MHTEHCU(PUKALIMHU TPOLIECCOB CIIEKaHMS.

JlonomHUTEbHbIE BUIBI 00pabOTKM KepaMHUECKMX H3JENUN — IIIHM(OBKA, MOJIUPOBKA,
MeTaJllIn3alus, naiika, 1eKOpupoBaHueE.

Crpoenne u cBoiicTBa KepaMuKH. Da30BbIi COCTaB, Makpo- M MHKPOCTPYKTYpa,
MOPUCTOCTh U IUIOTHOCTh KepaMHUKH. PacnpeseneHne KpucTaJuInyecKol U CTEKIOBUAHON (a3 u
nop. Buael op. IIpoHuiiaeMocTs KepaMUKH.

Mexannyeckue W yIpyrue CBOWCTBA KepaMUKHU. TeopuM MEXaHWYECKOM IIPOYHOCTH
(Oposana-I'puddurca, BeiiGynna, kuneruyeckast Teopus). MexaHu3Mbl pa3pylieHus: KEPAMUKH.
IIpouHOCTH KEPAMUKHU IIPU PA3IUYHbBIX BUJAX MEXaHUUECKUX BO3AEUCTBUM. TpEeIIMHOCTONKOCTD,
crocoObl €€ OLEHKU. TBEepAOCTb W U3HOCOCTOMKOCTh KepaMuku. DakTopbl, Oompeaessomue



($U3NKO-MEXaHNYECKUE CBOMCTBA KepaMUKH. [1yTH TOBBIIEHUS MEXaHUYECKUX CBOMCTB.

Tennopusuueckne  cBoWicTBa  KEpaMUKU.  TeIIOEMKOCTb,  TEIJIONPOBOJHOCTS,
TepMUuYeckre KOAPPUUIUEHTH JIMHEHHOTO H OOBEMHOTO paCIIMPEHUS KEpaMUYECKUX
matepuanoB. Teopus Jlebast mpUMEHHUTENBHO K KepamuueckuMm marepuaiam. @opmyna Jlo606a.
dakTopbl, ompeaessOmUe TermIo(u3nYeckrue CBoicTBa KepaMuKH. IlyT moBbIIICHHS
TETUI0PU3UIECKUX CBOMCTB.

TepMoMexaHnueckre CBOMCTBA KepaMHUKH. TepMHUecKHe HAIpsDKEHUS B MaTepHalle U
U3JIEeIUAX, TEPMOCTOMKOCTb KepaMHuKU. DakTophl, ONpenessrolue TEPMOCTOMKOCTb. MeTo bl
oueHkd. OrHeynmopHocTb U JAepOpMAIMOHHBIE CBOICTBa KEPaMUKH TIPU IOBBIIICHHBIX
temneparypax. llomsydects (Kpur) KepamMukd. MeToabl OLEHKU. BiusiHME CTPYKTYpHI,
IIOPUCTOCTH, Temmeparypsl. JUIMTenbHas IPOYHOCTH KepaMuku. [lyrm moBblleHHA
TEPMOMEXAHUYECKUX CBOMCTB.

Onekrpodusnueckue  cBoiictBa  kepamuku.  [IpoBoaumocth.  30HHas  TeopuUs
npoBoauMocTy. [lonmsgpusanusa kepamuku. Buasl nosnspusanuu. JIudnekTpudecKue NOTEPU U
JJIEKTpUYECKass TMPOYHOCTh KepaMuku. Buasl u  wmexaHusmbl 1pobos. IIbe3okepamuka.
Cer"eroanekTpuyecKue Marepuaibl. XapakKTepUCTUKU U BUbI IbE30- U CETHETONIEKTPUUECKUX
KEpaMHUUYECKUX MaTepuanoB. IIeTis CerHeTONEeKTPUYECKOTO TUCTEPE3UCa, XapaKTEPHbIE TOUKH.
3akon Kropu-Belica nans cerHerosnexkTpuueckux MarepuanoB. DakTopsl, OIpelensromue
ANIEKTpO(PU3NYECKHE CBOMCTBA KepaMUKH. [1yTH MOBBIIICHUS SJIEKTPO(PU3UUECKUX CBOMCTB.

MarsuTHble CBOMCTBA KEpaMUKHU. XapaKTEPUCTUKU U BUIbl MArHUTHBIX KEPAMUYECKUX
MatepuainoB. lleTns MarHUTHOrO rucrepesuca, xapakTepHble TOukH. 3akoH Kropu-Beiica ans
MarHuTHBIX MarepuanoB. DPakToOpbl, ONPEAECIAIOIIME MAarHUTHBIE CBOWCTBA KepaMuku. Ilyru
MIOBBIIICHNUS MAarHUTHBIX CBOMCTB KEPAMHUUYECKUX MAaTEPUAJIOB.

Onrtuyeckue cBoiicTBa kepamuku. 3akoH Jlambepra-byrepa-bepa mpumenurenbHo K
KepaMHU4yeckuM MaTepuasiaM. KepamMuka Kak IOJIYyIIpO3padyHoe Tejo, Oelu3Ha KepaMHUKU |
METOAbl ce OLEeHKH. OnTudeckas NpO3pavyHOCTh KEPaMUUYECKHMX MarepuanoB. PakTopsl,
BIMSIOIIME Ha OENM3HY M ONTHYECKHe CBOMCcTBa KepaMukd. IIyTu mOBbIMIEHUS O€MM3HBI U
ONTUYECKUX CBOMCTB KEPAMUYECKUX MATEPUAIIOB.

XUMHUYECKUE CBOMCTBA KepaMuKU. [loBeneHne kepaMuKy B Pa3iu4HbIX KOPPO3UOHHBIX
cpenax. KucnorocrolikocTs. CTOMKOCTh KEpaMHUYECKHX MAaTEpUAIOB K pacTBOpaM IIEJIOYEH.
[I[1akoycTOMYMBOCTb. Y CTOMYUBOCTE KEPAMUKHU K BO3JIEHCTBHIO (U3HOJOTMUYECKHX Cpe.
Marepuansl A8 HUMIUIaHTaUWU. buouHepTHass M OHOakTUBHAas Kepamuka. @DakTopsl,
OIPEIEAOINEe XUMUUECKUE CBOWCTBA KepaMHUKHU. [IyTH IMOBBIIEHUS XUMHYECKHX CBOMCTB
KEpaMHU4YECKUX MATEPUAJIOB.

4. O0beM yueOHOM THCHHMILINHBI

o B 3auernpix | B akagem.
Bunpl yue6HOM paboThI
eIMHUIIAX qacax

OO11ast TPYA0EMKOCTh AUCIUILIMHBI 10 YIeOHOMY IJIaHy 9 324
AyIHUTOpPHBIE 3aHATUS: 0,5 18

Jlexumm (JI) 0,17 6

[Ipaktuueckue 3ausarus (113) 0,17 6

JlaGopaTopusbie padotsl (JIP) 0,16 6
CamocrosrtenpHas pabora (CP): 8,25 297

CaMOCTOSTENbHOE N3YYEHHUE PA3IEIIOB TUCIUILINHEI 8,25 297
By utoroBoro KOHTpOJIS: SK3aMEH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«XuMuveckas Texnosnorus crekiaa» (b1.B./1B.3.3)

1. Heap TUCHUIIUHBI — MPUOOPETCHUE 3HAHUNM W KOMIIETCHIIMI B 00JIACTH (PU3BHUKO-
XHUMHH CTEKJIOOOPA3HOTO COCTOSHUS BEIIECTBA; CTPYKTYpPhl U CBOWCTB CTEKOJ B CBSI3U C HX
XUMHUUYECKUM COCTABOM, YCIOBUSIMH CHHTE3a M OKCIUIyaTallMM; TEOPETUYECKUX OCHOB



CTEKOJIbHOM TEXHOJIOTMU U UX NMPAKTUYECKOM peanu3aly B IPOU3BOJCTBE OCHOBHBIX BHJOB
CTEKJIOU3IEIIHM.

2. B pesyabTaTe n3y4eHusi AUCHHUIIMHBI 00y4AKOLIUICS JOJKEeH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CHOCOOHOCTBIO OCYILECTBIIATH TEXHOJIOTUYECKUH TMpPOIECC B COOTBETCTBUH C
pPErIaMEHTOM M HCIO0JIb30BaTh TEXHUYECKHE CPEACTBA ISl U3MEPEHUS OCHOBHBIX IapaMETPOB
TEXHOJIOTMYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

— TOTOBHOCTHIO TNPHUHMMATh KOHKPETHBbIE TEXHUUYECKUE pELICHHS IpU pa3paboTKe
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTMU C Y4ETOM
AKOJIOTUYECKUX nocnencTBuil ux npumenenus ([1K-4);

— TOTOBHOCTBIO UCIIOJIb30BATh 3HAHUE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COCIMHEHUN U
MaTepUaIoB Ha UX OCHOBE JUIsl pelieHus 3a1au npodeccuoHanbol nesrenproctu (11K-18);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MYECKHX TEOPHH Ui pEIIeHUs
BO3HUKAIONIMX (PU3MUYECKHX 3a][a4, CAMOCTOSITEIIbHOTO NPHOOpPETeHUsT (PU3UUECKUX 3HAHUM, JIIs
MOHUMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOAALIMX 32 MPEACbl
KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (11K-19).

3nams:

— O0COOEHHOCTH CTPYKTYpBl, CTPOCHHMS M CBOMCTB BEIIECTBA B CTEKJIO0OpazHOM
COCTOSIHUY;

— oOmme 3aKOHOMEPHOCTH  (PU3UKO-XMMUYECKUX  SIBJIEHHH M  IPOIECCOB B
CTEKJI000pa3yoINX PacIulaBax U CTEKJIaX;

— TEOPETUYECKHE U TEXHOJOIMYECKHE OCHOBBI IIPOLIECCOB CTEKOJIBHON TEXHOJIOTHH,
OCHOBHBIE TEXHOJIOTUYECKHUE PEKHUMBI U TapaMeTpbl PA0OTHI TUIMIOBBIX MPOMBIIUICHHBIX JTUHHUH.

Ymemy:

— aHaJIM3UPOBATh B3aMMOCBS3M XMMHMUYECKOI'O COCTaBa, CTPYKTYPhl U CBOMCTB CTEKOJ;

— TPOTHO3UPOBATh YPOBEHb CBOMCTB M OLIEHHWBATh BO3MOKHBIE 00JACTH NMPUMEHEHHUS
CTEKOJI B 3aBUCHMOCTH OT XUMHUYECKOTO COCTaBa U TEXHOJIOTMH MTOJIy4YEHNS;

— TPUMEHSTh OCHOBHBIE TEOPETUYECKUE MOJIOKEHUS K aHAJIU3y Pe3y/IbTaTOB HAYYHBIX U
TEXHOJIOTHYECKUX UCCIIE0BaHUM B 00J1aCTH CTEKJIA.

Braoemw:

— METOJlaMHU MPOBEJCHUS CTAHIAPTHBIX UCIIBITAHUH 110 ONPEAETICHUIO CBOMCTB CTEKON U
CTEKJIOU3CIINIA;

— MEeTOJaMH pacyeTa PU3NKO-XMMUYECKUX CBONCTB CTEKOJT;

— HaBBIKAMU TIOCTAHOBKM W TIPOBEJEHUS SKCIIEPUMEHTA, aHAIW3a W U3JI0KEHUs
pe3ybTaTOB OSKCIEPUMEHTa NpU BBINOJHEHMHM HCCIEI0BATEIbCKOW paboTel B obiactu
TEXHOJIOTUH CTEKJIA.

3. Kpartkoe conep:kaHue TUCHUIIHHBI

CoBpeMeHHbIN ypOBEHb U MEPCIEKTUBbI Pa3BUTHUS TEXHOJOTUH cTeksa. CTekiaoobpasHoe
COCTOSIHUE U CTpPOEHHE CTeKJa. XapaKTepHble MPH3HAKH CTEKIOOOPAa3HOTO COCTOSHHUA.
Knaccugukarus 1 0cCOOEHHOCTU CTPOEHUS Pa3IMYHbBIX TPYII CTEKOI.

TexHonornuyeckue M OKCIUIyaTallMOHHBIE  CBOMcTBa  cTekia. Teoperndeckue
NPEeCTaBICHUs U peabHbI YPOBEHb CBOMCTB CTEKOJ Pa3HbIX TUIOB. OOIIME 3aKOHOMEPHOCTH
BIIMSIHUSA OTJENbHBIX KOMIIOHEHTOB CTEKJIa Ha ero CBOMCTBa. [IpMHLMIIBI pacyeTa CBONCTB U
MPOEKTUPOBAHUS COCTABOB CTEKOJ C 3aJ@HHBIMH SKCIUTYaTALlMOHHBIMH M TEXHOJIOTHYECKUMU
XapaKTePUCTUKAMHU.

OO0oOmIeHHass TEXHOJOTMYecKass CXeMa IPOU3BOJCTBA CTEKJIA U  CTEKJIOU3JENHUH.
OCHOBHBIE TEXHOJIOTMUECKHE CTAAUU U UX XapakTepucTrka. CBOWCTBA CTEKOJIbHBIX PacIljlaBOB U
CTEKOJ1, OTIPEIEIAIONINE TEXHOJIOTHUECKHE 0COOEHHOCTH MTPOU3BOICTBA CTEKIIOU3IEIUH.

ChipbeBble MaTepHalibl JUIs CTEKJIOBApEHUs], MPEIbsABIsEMble TPeOOBaHHSL, 0COOCHHOCTH
UX TOJArOTOBKM Ha CTEKOJbHBIX 3aBOJAX. TEXHOJIOTHS TOATOTOBKM CTEKOJIBHBIX IIMXT.
TeopeTndeckre U TEXHOJIOTMYECKHE OCHOBBI CTEKIOBAPEHUS U MPOM3BOACTBA CTEKIOU3IEIHUMN.



[TpakTrdeckas peanu3anus CTEKIOBAPEHUS B COBPEMEHHBIX CTEKIIOBAPEHHBIX MeYax.
dopMoOBaHHE CTEKIIOU3ACTHI — TEOPETHUECKHUE OCHOBBI, CITIOCOOBI (DOPMOBaHUSI.

OTXHT CTEKJIOM3NIENNN — Ha3HAuYeHUE, TEOPETHYCCKOE 0OOCHOBAHHME TEXHOJOTHYECKHUX
PEKHMOB, TpaKTHUYeCKas  peaju3aluss B  TEXHOJOTMYECKHX JIMHUSAX  I[POHW3BOJICTBA
CTEKJIOU3IEIIUH.

Buner Opaka cTekiia U CTeKIOU3ICNHiA, TUArHOCTUKA U MEPOIIPHUSATHS 110 UX YCTPAHEHUIO.

4. O0beM y4yeOHOM THCHHUILINHBI

. B 3agernbix | B akaznem.
Bunp! yue6HON paboOThI
eIMHUIIAX qyacax

OO1m1as TpyA0EMKOCTh AUCIUILIMHBI 110 Y4eOHOMY IJIaHy 9 324
AyIHUTOpPHBIE 3aHATUS: 0,5 18

Jlexuun (JI) 0,17 6

[Ipaktuueckue 3ausarus (113) 0,17 6

JlaGopaTopusie padotsl (JIP) 0,16 6
CamocrosrenpHas pabora (CP): 8,25 297

CaMoCTOSTENIbHOE U3yUEHHE PA3JIEIOB TUCIUILINHEI 8,25 297
Bug utoroBoro KOHTpOJIs: SK3aMEH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OcHoBBbI MeHe:kMeHTa u MmapkeTuHra» (b1.B./IB.4.1)

1. Heap AMCHUIVIMHBI — TIOJIYYE€HHE CHUCTEMbl 3HAaHMM O 3aKOHOMEPHOCTSIX
(YHKIMOHUPOBAHUS TPEANPHUITUNA B CHUCTEME HALMOHATBHON SKOHOMHKH, IMPEICTABICHUHA B
o0nacTH  MEHEKMEHTa M  MapKeTHHra, BKJIIOYas  METOJOJOTMYECKHE OCHOBBI U
3aKOHOMEPHOCTH, (PYHKIH, METObI, OPraHU3aLMOHHBIE CTPYKTYpPBI, OpraHU3aIMI0 IPOIIECCOB,
TEXHUKY ¥ TEXHOJOTHI0 MEHEIKMEHTa W MAapKeTHHra B YCJIOBUSAX PHIHOYHOH SKOHOMHKH;
3aJI0’)K€HHE OCHOB ITPO(HECCHOHATILHOM JeSITENLHOCTH 0aKaaaBpOB.

2. B pe3yiabTaTam u3ydyeHusi JMCHUILUIMHBI 00yYaIOLIMiics JOKEeH:

Obaaoams cnenyromumu obmenpodeccuoHanbubiMu (OIIK) u mpodeccrnoHanbHEIMU
(ITK) xoMmeTeHIIU MU

— CIOCOOHOCTBIO MOHMMATh CYIIHOCTh W 3HaueHHEe HWHGOpPMAIMM B pPa3BUTHU
COBPEMEHHOT0 MH(OPMAIIMOHHOTO 00IIeCTBa, CO3HABATH OMACHOCTh U YTPO3bl, BO3HUKAIOIIUI B
3TOM IIpolecce, coOr0AaTh OCHOBHBIE TPeOOBaHUS WH(OPMAIIMOHHON O€30MacHOCTH, B TOM
qrclie 3alIUThl TocyaapcTBeHHOoH TaifHbl (OI1K-4);

— FOTOBHOCTBIO MCHOJIb30BAaTh HOPMAaTUBHbBIE JOKYMEHTHI MO0 Ka4eCTBY, CTaHAApTU3AIUU
U cepTU(UKAIMU TPOAYKTOB M MX W3AEIUNA, DJIEMEHThl HKOHOMMYECKOIO aHaju3a B
npakTuaeckoi aestensHoctu (I1K-3);

—  CIIOCOOHOCTBIO  AHAJIM3HUPOBATh  TEXHUYECKYI JIOKyMEHTAallMlo, MNOA0HMpaTh
o0opy/Zi0BaHUE, TOTOBHUTH 3asBKU Ha NprodpeTenue u peMoHT obopynosanus (I1K-9);

— TOTOBHOCTBIO M3y4aTh HAay4YHO-TEXHHYECKYI0 HWH(POpPMAIMIO, OTEUECTBEHHBIA U
3apyOexHbIN OMBIT N0 TeMaTuke uccnenoanus (I11K-20).

3nams:

- TPHUHLHUIIBI COCTABJICHUS TEXHUYECKON JOKyMeHTauuu (rpaukoB paboT, HHCTPYKIIHH,
IUIAaHOB, CMET, 3asBOK Ha MaTepHalibl U 000pyAOBaHUE) U JIp.;

- TEOpETHYECKHE OCHOBBI M METO/IbI BEIPAOOTKH LI€Iel U cTpaTernu OusHeca;

- MPHUHLHMIBI TOJATOTOBKM JOKYMEHTAIlMM U CO3JAHHUs CHUCTEMbl MEHEIKMEHTa
Ka4yecTBa MpeANpHUITHS;

- METO/Ibl U TEXHOJIOTUU MPUHATHS U peasln3alluyl yIpaBIeHYECKUX PEeIICHUI.

Ymemn:

— COCTaBJIATH 3asBKU Ha 000PyI0BaHUE;

— pas3pabaTbIBaTh TEXHUYECKYIO IOKYMEHTALIHIO;

— IPUHUMATh YIIPABJIECHYECKUE PEIICHUS U OPraHU30BbIBAaTh UX BHIMIOJIHEHUE;



- cobupaTh, 00pabaThIBaTh U UCIIOJIB30BATh YIIPABICHYECKYIO0 HHPOPMALIHIO;

- paboTaTh ¢ ynpaBJIeHUYECKOHN TOKyMEHTalWeH, MOIb30BaThCs 3aKOHAM, HOpMaMHU
Y IIpaBWJIaMU aMUHUCTPATUBHOMN AEATEIbHOCTH;

- pacripenieniaTh 00s3aHHOCTH U OTBETCTBEHHOCTb;

- HCII0JIb30BAaTh METO/Ibl MOTHBAILIMH [1E€PCOHANA;

- KOHTPOJIMPOBATh U PETYIUPOBATH UCIIOJHEHUE TJIAHOB.

Braoemu:

- HaBbIKAMU INPUMEHEHMSI ONTUMAJbHBIX MOAXOAO0B JJIs AMArHOCTHKU M aHaIHU3a
PBIHKA;

- METO/IaMU PYKOBO/ICTBA [IEPCOHAJIOM;

- MHCTpyMEHTaMHU 3(PEKTUBHOTO YIPABICHUS IPEIIPUATHEM.

3. Kpartkoe conep:kaHue TUCHUNIHHBI

Monynb 1. OcHOBBI ynpaBieHUs IPEAIPUATHEM

1.1 Beegenue. IIpenmer, MmeToa U coaepkaHue AUCUUTUIMHBI «OCHOBBI MEHEIKMEHTA U
MapKeTuHTa». Teopus ympaBieHUs: yIpaBlieHHE KaK IMOTPEOHOCTh M Kak (hakTop ycmexa
JESITEIbHOCTH, CYIIHOCTh M COACPKAHME YIPABIEHUS, MECTO TEOPUHU YIPABIICHUS B CHUCTEME
COBPEMEHHBIX 3HAHHM, crenuduka yrnpaBIeHYECKOW IEsTEeIbHOCTH, COBPEMEHHBIE MPOOJIEMbI
ynpaBieHHs. ['€He3uc Teopuu yOpaBieHUsS: YIPaBICHUECKUE PEBOJIOLUYN, BO3HUKHOBEHHE
HAay4yHOM TEOPUM YNPABJIECHUS, UCTOKUM M TEHACHIUHU PA3BUTHS POCCUMCKOrO YIPABIICHUS.
3aKOHOMEPHOCTH W TPHUHIMIIBI YIpaBIEHUsS: CYObEKTHBHBIE M OOBEKTHBHBIC (DaKTOpHI B
YIIPaBJICHUH.

1.2 Cucrema ympaBiieHHS TpeANpHIATHEM U ee CTpyKTypa. OueHka 3¢pQPeKTHBHOCTH
yrpasieHus. CucreMa yrnpaBJeHHUs: OHATHE CHCTEMBbl YIPABICHHS, paclpeesieHie (QpyHKIIH,
IIOJIHOMOYUI U OTBETCTBEHHOCTH, IIPUHIUIIBI IOCTPOEHUS CUCTEM yrpasiieHus. LlenTpanuzanus
U JELECHTpaIu3alusl yIpaBiIeHUs, JEIETHPOBAHUE IIOJIHOMOUYUN B IpoOLiEcCax YIPaBIICHUS.
Opranu3annoHHas CTpyKTypa U ee BHbl. OCHOBHbIE TMOHATHS 3(P(PEKTUBHOCTH YIPaBICHUS.
[Toxa3zatenu 3¢)(heKTUBHOCTH YIpaBICHUS.

Moaynb 2. OCHOBBI MEHEIKMEHTA

2.1 Llenu B cucteme ynpasienus. Pazpabotka ctpaTeruil ¥ niaaHoB opranuzanuu. Llenu u
LieJIeTIoaraHue B YIpPaBICHUM: pPOJb IL€JM B OpPraHU3allid U OCYLIECTBICHHM IPOLIECCOB
yIpaBlieHHs, Kiaccu(UKalys Lenel, MOCTPOCHUE JepeBa Lesied; coueTaHue pasHooOpas3us
nened U (GyHKIMA MEHEIKMEHTa; CHCTeMa YIPaBICHHS IO IEeNIAM; CTpaTerus U TaKTUKa
yrpasiieHus. CyIIHOCTb, IPUHIMITBEI B METO/IbI IIaHUpOoBaHus. [Ipouiecc BEIpaOOTKH CTpaTEerHH.
@DOpMBI TEKYILETO IJIAHUPOBAHUSI.

2.2 Texuosorusi pa3paOOTKM W TNPHUHATHS YIOPaBICHUECKUX pernieHuid. PaspaboTka
YIPaBJIEHUYECKUX PEUICHUN: TMOHATHE U KJIACCH(PUKALUsA YIPABICHYECKHX PELICHMI,
OCHOBOIIOJIATAlOIINE 3JIEMEHTHI JIEATENbHOCTH, YCIOBUS WU KPUTEPUU IPUHATHS pELICHUH,
IIPOLIECC M MOJENU [PUHATHS YIPABIECHYECKUX PpELIEHUH, pealu3alnus yIpaBIeHUECKUX
peLeHui.

2.3 BnacTb B CHCTEME yNpaBIEHUS. JIUAEPCTBO U CTUJIb yIpaBieHus. OTHOLIEHUS BIACTH
B CUCTEME YIPABJCHMS: IOHATHE M THUIIOJOTHS BJIACTH; BJIAcTb U ABTOPUTET MEHEIKEpa;
NpU3HAKH, (DAKTOPBI M MPOSBICHUSA HEYNPABISEMOCTH; MCTOYHUKU BJIACTH B YIPABICHUU
OpraHM3alMeil; MapTHEPCTBO B MPOLECCax MEHEKMEHTA. JIMaepcTBO M CTWIb YIpaBJICHHUS:
nporecchl () OPMUPOBaHHSI ¥ OCHOBHBIE COCTaBJISIOIIME JIMAEPCTBA, (OpMajbHBIE U
HedopMasibHbIe (DAKTOPHI JUAEPCTBA, MPOSBICHUE JTUACPCTBA B CTHIIC YIPABICHUS, TCHACHIIHS
Pa3BUTHS CTUIISI YIIPABIEHUS.

2.4 MoTuBaIlMOHHBIE OCHOBBI YIPaBJICHUS U KOH(MIUKTHI. MOTHBaIMs AEATEIBHOCTH B
YIPaBIEHUH: MOTUBBI JEITEIILHOCTH YEJIOBEKA U UX POJIb B YIPABICHUH, OCHOBHBIE MOHATHS U
JIOTHKA TIpolecca MOTHBALUH, (aKkTopsl (OPMHPOBAHUS MOTHUBOB TpPYHA; HCIIOJIb30BaHUE
MOTHBAIlMU B NPAKTUKE MEHEKMEHTa; (akTopbl 3PPEKTUBHOCTH MOTHBALIUU; COBPEMEHHBIC
KOHIICTIIMM MOTUBAIMU. [ pynmnoBas TUHAMHUKAa U KOHQIMKTHI: POJIb TPYNIBl B MOBEACHUU U
JeATENbHOCTH YelOBeKa, (POPMHUPOBAHUE TPYIIIN, B3aUMOJCHCTBUS B TPYIIE U B OpPraHU3allH;



BO3HUKHOBEHHE, TMPOSBICHUE M PA3HOBHIHOCTH KOH(JIMKTOB, BIMSHHE KOH(IMKTOB Ha
yIIpaBJICHHE.

Monyinb 3. OCHOBBI MapKETHHTA.

3.1 MapkeTuHr Kak cucTema yrpaBJIeHHUsI, pETyJUpPOBaHMs U U3y4eHUs pblHKaA. [ToHsTHE
MapKETHHTa, IPOUCXO0XKIEHUE U CYIIHOCTh MAapKETHUHTIa, LI€JI1 MapKkeTuHra. OCHOBHBIE ITPU3HAKU
MapKETUHIOBOTO CTWJA ynpasieHus. Konuenuuu mapkernHra. OCHOBHBIE BHUJIbI MapKETHHIA.
MapxkeruHrosas cpena.

3.2 Kommuiekc MapketuHra. OCHOBHbIE MapKETHHIOBbIE MHCTpYMEHTHI. CojepikaHue u
npoliecc yrpaBlieHHs MapKeTMHroM. OcCHOBHbIe (yHKUMHM MapkeTuHra. ToBapHas, IeHOBas,
cObITOBas 1 KOMMYHUKAIIMOHHAsE ONUTHKH (pupmbl. ToBapHble cTpareruu. PazpaboTka HOBBIX
TOBapoOB.

4. O0beM yueOHOM TUCHHMILINHBI

. B 3agernbix | B akangem.
Bunp! yue6HON pabOThI
€AMHULIAX qyacax

OO011ast TpyA0€MKOCTb AUCIUILIMHBI 0 Y4eOHOMY IJIaHy 3 108
AyIHUTOpPHBIE 3aHATUS: 0,11 4

Jlexumm (JI) 0,05 2

[Ipaktuueckue 3ausarus (113) 0,05 2
CamocrosrtenbHas pabora (CP): 2,77 100

CaMOCTOATENbHOE N3YUEHUE PA3/IETIOB IUCHUIUIMHBI 2,77 100
By uTOroBoro KOHTpoOIs: 3a4eT 0,11 4

AHHOTanuA padoyeil NPOrpaMMbl JTUCHHUIJIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIMpOBaHus U ynpasJjieHus kauyecrsom» (b1.B./1B.4.2)

1. Heap TMCHUIUIMHBI — TPUOOPETEHHE CIIOCOOHOCTEH MPUMEHSTH KOHTPOJBHO-
U3MEPUTENIbHYIO M HCIBITATENIbHYI0O TEXHHMKY, OCBOCHHE METOJOB U CPEICTB TEXHUYECKOTO
peryaupoBaHusl, METOJIOB KOHTPOJISI Ka4eCTBA BBHIITYCKAEMOW MPOIYKIIMU, COBPEMEHHBIX CHUCTEM
YIpaBJICHUS KAYECTBOM.

2. B pe3yabTaTe H3yYeHHs TUCHMILIUHBI 00YUYAOLIUIACS 10JI/KEeH:

Obaaoams cnenyromumu obmenpodeccuoHanbubiMu (OIIK) u mpodeccrnoHanbHEIMU
(ITK) xoMIeTeHIIUSIMU

— CIIOCOOHOCTHIO BNIAJETh MOHUMAHUEM CYIIHOCTH U 3HAUYEHUS MHPOPMALMHU B Pa3BUTHH
COBPEMEHHOT'0 MH(OPMAIIMOHHOTO 00IECTBa, 0CO3HAHUE OMACHOCTH U YTPO3bl BO3HUKAIOIINUX B
3TOM TIpoliecce, CHOCOOHOCTBIO COOMIOAATh OCHOBHbIE TpeOoBaHUSA HWH(POPMAUOHHON
0€30MaCHOCTH B TOM YHMCJIE 3aIUTHI TocyaapcTBeHHOo TaitHbl (OI1K-4);

— TOTOBHOCTBIO HCIOJHATH HOPMAaTHUBHBIE JOKYMEHTHI 110 KOHTPOJIO KauecTBa,
CTaHJApTH3ALMH U CePTU(UKALMU MPOIYKTOB U M3ZETHI, FIeMEHTbl SKOHOMUYECKOTO aHAIN3a
B npaktuueckoit nesarenpHoctu (11K-3);

—  CIIOCOOHOCTBIO  AHAJTM3HUPOBATh  TEXHUYECKYI0  JIOKyMEHTAallMl0, MNOA0HMpaTh
o0opyZ0BaHue, FTOTOBUTH 3asBKH U MPUOOpPETaTh U peMOHTUpoBaTh obopynosanue (I1K-9);

— TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHYECKYI0 HH(POPMAIMIO, OTEUECTBEHHBIA W
3apyOeXHBbIN OIBIT N0 TeMaTuke uccienopanuii (I1K-20).

3nams:

— 3aKOHOJATeNIbHble M HOPMAaTHUBHO TNPABOBBIE aKThl, METOJMWYECKHE MaTepuaibl IO
TEXHUYECKOMY PEryIHPOBAHHUIO;

— NEepPCHEeKTHBBl TEXHUYECKOTO Pa3BUTHS U OCOOEHHOCTH JEATENbHOCTU OpraHU3aIuil,
KOMIIETEHTHBIX Ha 3aKOHOAATEJIbHO-IIPABOBOM OCHOBE B 00J1aCTH TEXHUYECKOTO PEryINPOBAHUS;

— OCHOBBI TEXHUYECKOT'O PEryJIMpOBaHUS.

Ymemo:

— NPUMEHATh METOJAbl U NPUHIMIBI CTAaHAAPTU3ALUHN IMPH pa3padoOTKe CTaHAAPTOB U
JIPYruX HOPMATUBHBIX IOKyMEHTOB;



— TPOBOAMTH TOATBEPXKICHHE COOTBETCTBHS MPOAYKIMH, MPOLECCOB U  YCIYT
NPEIbSBISEMBIM TPEOOBAHUM;

— MPUMEHSTh METO/IbI KOHTPOJIS ¥ YIIPABJICHUS! KAUECTBOM;

— aHAIM3MPOBATH JAHHBIE O KaYeCTBE MPOAYKIUU U ONPEIENATh MPUUNHBI OpaKa;

— UCIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU JUIA IUIAHUPOBAHUSA M IPOBEAEHUS padoT
110 TEXHUYECKOMY PEryJlInpOBaHUIO.

Braoems:

— HaBBIKAMH HCIIOJIb30BAHUS OCHOBHBIX HHCTPYMEHTOB YIPABJICHUS Ka4€CTBOM;

— HaBbIKaMH O(OpPMIICHUS PE3yIbTATOB HCHBITAHUA M TPUHATHS COOTBETCTBYIOLIMX
peLIeHu;

— HaBBIKaMH 0(OPMIICHHUS] HOPMAaTUBHO-TEXHUYECKOH JTOKYMEHTAIUH.

3. Kparkoe cogepaxaHue 11 CUUIIIMHBI

Monyns 1.

1.1 Beegenue. 3akoH P® «O TeXHMUECKOM pErylIMpOBaHUM». Mepbl TEXHUYECKOIO
peryaupoBaHusi, OCHOBAaHHbIE Ha 3aKOHOJATEILCTBE OO0 OTBETCTBEHHOCTH 3a KayecTBO H
0€301aCHOCTb MOCTABISIEMOM MPOAYKINH («3aKOH O 3alUTe MpaB NOTPEOUTEEH»).

1.2 HeorBparuMocTh OTBETCTBEHHOCTHM M3rOTOBUTENS M OpraHu3all B LEMHU
«U3TOTOBUTENb-TIpOJaBel-noTpeduTensy. HenoOpokauecTBeHHass mnpoayKius. VIckaxkeHHas
uHpopManus o PaKTUYECKUX XapaKTepUCTUKaX NpoayKuuu. PanbcuuipoBaHHas IPOayKIHAL.
OTBETCTBEHHOCTH MPOJABIA U U3TOTOBUTEIIS.

1.3 Jloka3zarenbcTBO J10OPOKAYECTBEHHOCTH DPEATM3YEeMOU MPOIYKIUU H3TOTOBHUTEIIEM.
CBs3b MeXy HanuuueM Jedekra U BelnuyuHOU ymep6a. KauecTBeHHast MpoyKuusi-ycloBUE
BBDKMBaHUS (UPM B KOHKYPEHTHOI Ooproe.

1.4. Texnuueckoe peryjIMpoBaHHE, OCYIIECTBIsIEMOE TOCYyIapcTBOM B o0jacTu
0€30MacCHOCTH MPOAYKTOB. TeXHHYECKHEe peryiaMeHThl M OIEHKa COOTBETCTBHs. Bujsl
TEeXHUYECKUX perinaMmeHToB. CoaepikaHue TEXHUUYECKUX periaMeHToB. [IpaBuia moctpoeHus.

1.5. @opMmbl TexHMYECKOro peryiaupoBaHus. [loATBep)kJIeHHE  COOTBETCTBHUSA,
rOCyJIapCTBEHHBIH KOHTPOJIb, HAI30pP.

1.6. Axkpenuranus kKak (opma rocy1apcTBEHHOIO TEXHUYECKOIO perynupoBanus. Llenun
U TIPUHIMIBI aKKpeAUTAlMH. AKKpeIuTalus OpraHoB MO CEePTHU(UKALUU M HCHBITATEIBHBIX
nabopatopuil.  CepTUHMKAIMOHHBIE  WCHBITAaHUA  NPU  AKKpeAUTALMH.  3apyOexHas
aKKpeIuTalus.

1.7. Mepsl, mnpenycMaTpHBaroOIlie HCHOJIb30BaHUE JOOPOBOJBHBIX CTAHAAPTOB U
no6poBosibHOM ceptuduranuu. KauectBo. Bhenmpenue cuctem kauectBa. OOydeHue u
nH(GOPMHUPOBAHHE TOTPEOUTEEH.

1.8. IIpuHuuOB 1 GOPMBI MOATBEPHKACHUS COOTBETCTBHS. CXEMBI.

Monyns 2.

2.1 Meronuyeckue OCHOBBI YNpaBieHUs KauecTBOM. CTaauM »KU3HEHHOTO IMKIJIA
OPOAYKIMH. MeToIbl OIIEHKH KauecTBa npoayKiuu. CTaHIapTu3aius B yIpaBJIeHUN KaueCTBOM
— Mexnynapoansie ctangapthl cepur 9000. 3apyOeskHbli 1 0T€4eCTBEHHBIN OMBIT YIPAaBICHUS
kagectBoM. Konnenuus «BceoOriero ynpasieHus kauecTBoM». MeTposiornueckoe odecrieueHue
Ka4yecTBa MPOAYKIHH.

2.2 JIuueH3upoBaHue. 3aKOH O JIMLIEH3UPOBaHUMU.

2.3 Cepruduxanus Kak npoueaypa noaTBepKJICHUsS COOTBETCTBHUS.

2.4 IlpuHuMIEl ¥ GOPMBI TOATBEPKACHHUS COOTBETCTBUS.

2.5 Cxembl cepruukanuu U aexnapupoBanus. Onucanue cxem jaexnapupoBanus (17-
71). 1 cepTU(UKALINY.

2.6 JIoOpoBosbHOE MOATBEP)KICHUE COOTBETCTBUS. DKCIIOPTUPYEMasi U UMIIOPTUpyeMast
HOPOAYKIMS, MoJuIeXkanias 00sS3aTeIbHOMY OJITBEPXKJICHHIO COOTBETCTBHS. YCIOBHS BBO3a Ha
Tepputoputo Poccun npotykunu, noanexanieid o0s3aTelbHOMY MOATBEPKICHUIO COOTBETCTBUS.



4. O0beM y4eOHON JUCHUNIMHBI

. B 3agernbix | B akangem.
Bunpl yueGHOM paboThI
€AMHULIAX qyacax

OO11ast TPYA0EMKOCTb AUCHUILIMHBI 10 YIeOHOMY IJIaHy 3 108
AyIUTOpPHBIE 3aHATUS: 0,11 4

Jlexumm (JI) 0,05 2

[Ipaktuueckue 3ausarus (I113) 0,05 2
CamocrosrenbHas pabora (CP): 2,77 100

CaMOoCTOSATENbHOE U3YUEHUE PA3/IEIOB IUCHUILUINHBI 2,77 100
By uTOroBoro KOHTpOJIs: 3a4eT 0,11 4

AHHOTanuA padoyeil NPOrpaMMbl JTUCHHIJIMHBI
«O0opynoBaHMe M OCHOBBI IPOEKTHPOBAHMS NMpPeANPHATHI
10 NPOU3BOACTBY BSLKYyIIMX MaTepuaiaos» (b1.B./IB.5.1)

1. Heap aucHUIUIMHBI — TpHOOpETeHHWE 3HAHWUM, YMEHUH, BIAJACHUN U
(dbopmMupoBaHHe KOMIIETEHIMNA B 00MacTH 00OpYIOBAaHHUS 3aBOJIOB IO NMPOU3BOJACTBY BSDKYIIMX
MaTepHaAJIOB, BBIOOPY ONTHUMAIBHOIO BHUIa 00OPYIOBAHMS JUIS OCYIIECTBICHUS TOM MM MHOU
CTaJUM TEXHOJOIMYECKOro IpOLEcca, OCHOBAM MPOEKTUPOBAHUS TEXHOJIOTMUECKUX JIMHUN
3aBOJIOB 10 MPOU3BO/ICTBY BSDKYILUX MaTepHAIIOB.

2. B pe3yibTaTe M3yyeHUs JMCHUIIMHBI 00yYaKOIIMiicCs J0JKeH:

Obaaoams cnenyromumu npodeccruonanbabiMu (ITK) kommereHusamu:

- CHOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUsI IpU pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTMH C Y4EeTOM
9KOJIOTUYECKUX nocnencTBuit ux npumenenus (I[1K-4);

- TOTOBHOCTBIO K OCBOEHHIO M AKCIUIyaTalld BHOBb BBOJMMOIO OOOpYyHOBaHUS
(IIK-8);

- TOTOBHOCTBIO UCIIOJIb30BATh 3HAHUS OCHOBHBIX (PM3MUYECKUX TEOPHUA IJIs PELICHUS
BO3HUKAIOUIMX (PU3MUYECKHX 3aJ][a4, CAaMOCTOSITEIIbHOTO MPHOOpPETeHUsT (PU3UUECKUX 3HAHUM, TS
MOHMMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIE BBIXOISAIIUX 32 MPEACIbI
KOMIIETEHTHOCTH KOHKpeTHoro HanpasineHus (I1K-19).

3nams:

- OPUHLMIOBL  paboOThl M AKCIUTyaTallUd COBPEMEHHOIO  TEXHOJIOTUYECKOTO
00OpyZ0BaHuUs JJIs IPOU3BOACTBA BSKYILIUX MAaTEPUAIIOB;

- OPUHIUIBl [OCTPOEHUS TEXHOJOIMUYECKHMX CXEM IPOM3BOJACTBA BSDKYIIUX
MaTepuaioB, TpaBWiIa MoA0Opa U COIVIACOBAHUS O0O0OPYIOBaHMA JJIsI OCYLIECTBIICHHS
KOHKPETHOTO XMMHUKO-TEXHOJIOTHYECKOT0 MPOIIecca;

- OCHOBBl KOMIIOHOBOYHBIX DELICHHH TEXHOJOTHYECKOro O00OpYyIOBaHHS U
MeXaHHU3aIMH TPAHCIOPTHBIX ONEPALlUi 10 11eXaM U Y4acTKaM BCEro MPOU3BOJICTBA;

Ymemy:

- 00OCHOBaTh BBIOOP O0OOPYIOBAaHHS C YYETOM CBOMCTB M PalMOHAIBHOTO
UCITIOJIb30BAHUS MPUPOJHBIX CHIPBEBBIX MAaTEPUAIOB, TOIIMBA, JJIEKTPOIHEPIHM, a TaKXKe C
MaKCHUMaJIbHO BO3MOYHBIM HCII0JIb30BaHHEM BTOPHUUYHBIX PECYPCOB;

- yCTaHaBJIMBaTh TpeOOBaHHUS K OOOPYIOBAaHMIO M TEXHOJIOTMUECKHM JIHMHHUSIM C
LEJIBI0 CHIDKEHUSI MaTEPUATIOEMKOCTH, SHEPrOEMKOCTH M CO3/IaHUS MAJIOOTXOJHBIX TEXHOJIOTHif;

- NPUHUMAaTh  KOHKPETHbIE  TEXHMYECKHE  peleHHs  Ipu  pa3paboTke
TEXHOJIOTUYECKUX MPOIECCOB, BBIOMpaTh OOOpYAOBaHHE W TEXHOJOTHMH C  y4ETOM
HKOJIOTUYECKUX MOCIEICTBUI UX TPUMEHEHUS;

Braoemy:

- METOJaMU MPOEKTUPOBAHUS U pacyeTa OCHOBHBIX TEXHOJOTMUECKUX JIMHHH IS
MPOM3BOJICTBA BSOKYILIUX MaTepPHAJIOB;



— METOJaMH HCIOJb30BaHUS OCHOBHBIX (DH3MYECKUX TEOPHHA Uil pEIICHUs
BO3HUKAIOUIMX MpOoOJieM, /Uil MOHUMAaHUs MPUHIMIIOB paboThl 000pyIOBaHUS U YCTPOMCTB, B
TOM YHCJIE BBIXOJANINX 3a IIPEENIbl KOMIETEHTHOCTH KOHKPETHOT'O HAIIPABJICHHUS.

3. Kparkoe conep:kanue 1UCHUNTHHBI

Knaccudukanus o6opynoBanus Ui MPOU3BOJCTBA BSUKYIIUX MaTepuanoB. OCHOBHBIC
MoKa3aTesy paboThl TEXHOJIOTHYECKOTO 000PY10BaHMS.

Knaccudpukanuss mnpoueccoB wusmenbyeHus. CrnocoObl HM3MENbYCHUS MaTepHasoB.
Knaccudukanus obopynoBanus 1t u3MelbyeHus MatepuanoB. O6opynoBaHue A ApoOIeHus
TBEPJBIX MaTepHaliOB: LIEKOBbIE M KOHYCHble ApoOminku. OOopynoBaHue i ApOOJICHHS
MSTKHX, IUIACTMYHBIX M BIQXKHBIX MAaTe€pPHajoB: BAJKOBbIE U IIEYHO-BAJIKOBBIC JPOOMIIKH,
3yOuarbie apoOuinku. OcoOEHHOCTH KOHCTPYKIMH BaJKOBBIX JAPOOHIOK MOPTIAHIIIEMEHTHOTO
kiauHKepa. OOopynoBaHue JUIsl OpOOJCHHS XPYNKUX MaTepHaloB: MOJIOTKOBBIE M yIapHO-
OTpa)kaTeNIbHbIe JAPOOMIKU. J[pOOMIKU-CYIIMIIKH CBIPBEBBIX MaTEpUANOB M Keka. TumoBble
CXEeMBbI IpOOJICHUSI MAaTEPHAJIOB C PA3IMYHBIMU (PU3UUECKUMH XapaKTePUCTHKAMH.

[IlapoBele MenbHUILBI, WX KiIaccupukanus. KOHCTPYKIMS OCHOBHBIX JAeTaleil U y3JOB
[IAPOBBIX MEJIbHUI. TeopHsi pabOThl MAPOBBIX MEJILHUL]. BiIusHNE TEXHOIOTHYECKUX (PaKTOPOB
Ha pabOTy MIAPOBBIX MENBHUI. ACHUpPAIUS MENbHULl. 3aMKHYTBHIH UK pabOThl MIApOBBIX
MEJbHHUL, CIIOCOOBI OpPraHU3alMK 3aMKHYTOTO IIUKJIA. [ TMHOOONTYIIKY U POTOPHBIE MEIbHHIIBI.
MenpHunbsl  camousMmenbdeHus Aspodon u  I'mapodon. BeprukanbHble CpeIHEXOAHBIC
MenbHULBL. [laxTHBIE, a3poOMIIbHBIE M POJIUKO-MAsTHUKOBBIE MEJbHUIBL. BuOpoMenbHUIIbI,
CTpyHiHble MenbHUIBL. HoBBIE BHABI NOMONBHBIX arperatoB, MenbHUIEI HOROMIL.
TexXHOIOrn4ecKne CXeMbl U3MENbUEHUS, X aHAJIN3 U TEXHUKO-DKOHOMUYECKAs OLIEHKA.

Jlo3atopsl 1 nutatenn. CrocoObl JO3UPOBKU MaTepHasioB. [103aTophl MepHOAMYECKOTO U
HEMPEPbIBHOTO JEHCTBUS, OOBEMHBIE M BECOBBIC J03aTOPhI. Jl03aTOPBI-IIUTATENN CHIPHEBBIX
[UIAMOB: KOBILIIOBBIN IUTATEIb, aBTOMAaTUYECKUN PEAKTUBHBINM IIUTATEIIb UIAMA.

Ob6opynoBanue s KiIaccu(UKAIMM MaTepuanoB. MeTobl pa3feieHus MaTepHalIOB 110
pasmepam 3epHa. OCOOCHHOCTH KOHCTPYKIIMH CHT UM TPOXOTOB, MHCIOJB3YEMBIX JUIA
IIPOM3BOJICTBA BSDKYIIMX MaTepuanoB. Teopus cemapalMyd YacTUL[ B BO3AYLIHOM IIOTOKE.
OCOOCHHOCTH KOHCTPYKIIMHM CEMaparopoB, HCIOJNb3YEMbIX IS IPOM3BOJACTBA  BSDKYIIMX
MmatepuanoB. OOopynoBaHHe Uil KiIacCH(UKAIIMU TBEPABIX YaCTHI[ B CBHIPHEBBIX ILIaMax.
JlyroBsle CUTa, TUIPOLIUKIIOHBI.

O6opynoBanue A BHYTPH3aBOJCKOM TPaHCHOPTUPOBKH MaTepuasioB. OcoOeHHOCTH
KOHCTPYKLIMU BHYTPU3aBOJCKHX TPAHCIOPTHBIX YCTPOWMCTB, MCIOJIb3YEMBIX ISl IPOU3BOJCTBA
BSDKYIIMX MaTepuanoB. O6opynoBaHue sl TPAHCIIOPTHPOBKHU CHIPHEBBIX IILIIAMOB.

ObopynoBanue sl 00SCIBITUBAHUS TEXHOJIOTHUECKUX ra3oB. CrocoObl OUMCTKU Ta30B
oT nbplI. OcoOEHHOCTH KOHCTPYKLIMU 00OpYyIOBaHUS il OOECTIBUIMBAHUS TEXHOJIOTMYECKHX
ra3oB, HCIOJB3YeMOrO JUIsl MPOM3BOJCTBA BSDKYIIMX MarepuaioB. KoMmOumHMpoBaHHBIE
YCTaHOBKH 11 OOECHBUIMBAHMS MPOMBIIIJICHHBIX Ta30B. MHOrocraiuiiHoe oOecrblUTUBaHUE
ra3oB. BeiOop onTUMabHOM CXeMbl OOeCbIIMBaHMS. TEXHUKO-9KOHOMHYECKAsE OIEHKA CXEMBbI
00ecCTbLINBaHUS.

OOopynoBanue Ui XpaHEHUs W ycpenHeHHs wmarepuanoB. CKiaapl s XpaHEHHS
CBIpBEBBIX MaTepuaios. [IpenBapuTenbHoe ycpeqHEHNE MaTEpUAJIOB Ha cKilajax. BepTukanbHbie
Y TOPU3OHTAJIbHbIE IIaMOacceiHbl. ['OMOreHn3aMOHHbBIE CUIIOCa CHIPEEBON MYKHU.

IemenTHbIE cunoca. [IHeBMOpa3rpyxareinu HEMEHTa. Y TaKOBOYHBIE MAIIVHBI.

O6opynoBanue A1 00KHUra NOPTIAHALEMEHTHOTO KIMHKepa. BriGop meunoro arperara
B 3aBHCHMOCTHU OT CIOCcO0a MPOW3BOACTBA MopTiaHAueMeHTa. Knaccupukaius Bpamarommuxcs
nevyen. DJIeMEHThl KOHCTPYKLMHN Bpalllalouiuxcs nede. Y cTpoiicTBa uisl BO3BpaTa yJIOBIECHHON
npiid B medyb. OcoOEHHOCTH KOHCTPYKIMHM BpAILIAIOIIMXCA Ie4e MOKpOro crocoba
NPOU3BOJICTBA, BHYTPHUIIEUHBIC U 3all€UHble TEIIOOOMEHHBIE ycTpoicTBa.  OcoOeHHOCTH
KOHCTPYKIIMH BPAIAIOLIUXCS Teyeil cyxoro crnoco0a Mpou3BO/ICTBA.

CycrnieH3nOHHbIE TUKIOHHBIE TEII00OMEHHUKHU. [1]aXTHO-IIMKIOHHBIE TEIIIO0OMEHHUKH,
cucrema Oaifmaca ra3oB. CycleH3MOHHBIE TEIUVIOOOMEHHUKU C JIeKapOOHU3aTOpaMH CHIPHEBON



MykH. Cxembl BKIIIOYEHHUS JeKapOOHM3aTOPOB B CHCTEMY LHMKJIOHHOTO TEIJIOOOMEHHHKA.
PazHoBumHOCTH JeKapOOHU3ATOPOB. TEXHMKO-DKOHOMHYECKHE IOKazaTelu 3(PPEKTUBHOCTH
npUMEHEHHsT  JekapOoHu3aTopoB. (OcoOEHHOCTHM  KOHCTPYKLMH  BPAIIAIOLUIUXCS  Medel
KOMOMHUpPOBaHHOTO crmocoba mpousBoactBa. lleun cucremsr Jlemons. KonBeliepHbie
KaJIbLIMHATOPBI. [ Openky Bpamaromuxcs neqei.

VYcrpoiicTBa Uil TpaHYISLHUH CBHIPHEBOM MyKH. YCTpoWCTBa Al 00€3BOKHBaHHUS
chlpbeBbIX IIamMoB. IllaxTHele mneunm panst oOxkura kiauHkepa. Ilednm kumsimero cios,
CIICKATEJIbHBIE PEIIETKH, L[MKJIOHHBIE TONKHU. TemoBble arperarsl Uil NOJY4YEHMs KIMHKepa
METO/IOM ILJIaBJIEHUS, BarpaHKHU.

KnunakepHsle XonoqwisHUKU. bapaGaHHble M peKynepaTopHble XOJOAWIBHUKH, ITyTH
noBbIIeHUsT 3()(EeKTUBHOCTH pabOTHl  PEKYNEepPaTOPHBIX XOJOIMIBHUKOB. KOIOCHHUKOBBIE
NIEPETATKUBAIOIINE XOIOAUIBHUKH.

OO6opynoBanue JuUid CyIIKH MaTepuanoB. bapaGaHHble, BUXPEBbIE CYIIWJIKH, CYIIHJIKH
KUITSALIETO CJI0s1, a3pO(POHTAHHBIE CYLIHIIKH.

OO6opynoBanue i1 NPOU3BOJACTBA BSDKYIIMX MAaTEpHUajoB BO3AYLIHOTO TBEPACHUS.
OO6opynoBaHue i1 MPOU3BOJCTBA T'MIICOBBIX BSDKYHIMX MarepuaioB. CymrmibHble OapabaHbl,
TMIICOBAPOYHBIE KOTJIBI MEPUOAMUYECKOTO U HENPEPhIBHOTO JeicTBus. [1laxTHbIE U a3pOOMIIbHBIE
MEJIBHUIBI, YCTAHOBKU Ul OOKMIa THIICa B KHIIALIEM CJioe, KOHBeilepHble meuu. TernsoBble
arperartsl JJIsl IPOU3BOICTBA BBICOKOIIPOYHOTO TUIica: JeMIidep, caMo3arnapHUK, aBTOKJIaB.

OO6opynoBanue a1 MPOU3BOACTBA U3BecTU. OCOOCHHOCTH KOHCTPYKIMH BpAIaoIUXCs
neueit i oOxkura wus3Bectd. lllaxTHele meun s oOkura usBectd. OOopynoBaHue Uis
MIOJIy4EHUS U3BECTU-ITYIIOHKHU, U3BECTKOBOTO TECTA.

OCHOBBI TNIPOEKTHPOBAHUSA 3aBOJOB BSKYIIMX MarepuanoB. CTpyKTypa NpPOEKTOB U
B3aMMOCBSI3b COCTABJISAIOUINX UX YacTed. HOpMbI TEXHOJIOrM4eCKOro MPOEKTUPOBAHMSL.

TexHHKO-?KOHOMHUYECKOoe 000CHOBaHHE IpoeKTa. BbiOOp paiioHa M TOUKH CTPOUTENHCTBA
npeanpusaTis. OG0CHOBAHUE €T0 MOIIHOCTH, ACCOPTHUMEHTA BBIIYCKAeMOU MPOAYKIMH, aHAIIU3
00€CIIEYEeHHOCTH  CBhIpbEM, JJIEKTPOIHEpruel, TEXHOJIOTMYECKMM TOIUIMBOM H  BOJOM.
OOGocHOBaHME cIOCOOa TEXHOJOIMYECKOro mpolecca npousBoacTsa. Obecneuenne TpeOoOBaHuU
OXpaHbl OKpYXarolllel cpensl Npu MpOoeKTHpoBaHUM. [locienoBaTeabHOCTh TEXHOJIOTHYECKHUX
pacueToB IpU NPOEKTUpOBaHMM. BpiOOp 0a30BOro cocraBa MOPTIAHILEMEHTHOTO KIIMHKEpa.
MarepuanbHbiii Oananc 3aBoja. [IpMHIMIIBI pacyeTa arperaTHO-MOTOYHBIX JIMHHUHA, M0a00p
000pyIOBaHUs AJIs1 KOMIUIEKTAI[UH arperaTHo-MOTOYHBIX JTUHUHN. ['padudeckas yacTh mpoekra.

4. O0beM y4eOHOI TUCHUNIMHBI
Bcero
Bunpl yae6HOM paboThI S qulcc:i{.

OO0m1ast TPYyA0€MKOCTb AUCIUIUIMHBI 10 Y4eOHOMY IJIaHy 7 252
AyIHUTOpPHBIE 3aHATHS: 0,28 10

Jlexuum (JI) 0,11 4

[Ipaktuueckue 3ausarus (I113) 0,17 6
CamocrosrtenpHas pabora (CP): 6,47 233

Kypcosoit npoexr (KII) 2,0 72

CaMocCTOsATENBHOE U3YUEHHUE PA3JIENOB TUCIUILUIMHEI 4,22 152
Bug utoroBoro KOHTpOJIS: SK3aMEH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbpl JTUCHHUIJIMHBI
«O0opynoBaHue M OCHOBBI IPOEKTHPOBAHMS NMPeANPHATHI
1o npousBoacTBy kepamukmw» (b1.B./[B.5.2)

1. Heap AucHMIIMHBI  TpHOOpeTeHHE OOy4YaIOIMMUCA YIIyOJIEHHBIX 3HAHUU U
KOMIIETEHIIMI B o001acTé 0OOpYIOBaHMS H OCHOB MPOCKTHUPOBAHUS MPEANPHATHHA TIO
MIPOU3BOJICTBY KEPAMHUKH.



2. B pe3yJibTaTe N3yyeHUs IMCHUIIMHBI 00y4arOUIMiics J0KeH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CrHOcOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHMYECKHE PELICHHs Npu pa3paboTKe
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHU C Y4ETOM
AKOJIOTUYECKUX nocnencTBuil ux npumenenus (I[1K-4);

— TOTOBHOCTBIO K OCBOEHUIO U HKCIUTyaTallii BHOBB BBOAUMOro obopynoBanus (I1K-8);

— CHOCOOHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MUYECKHX TEOPHUH Ui peLIeHHUs
BO3HUKAIONINX (PU3MYECKHX 3a]la4, CAMOCTOSITEIIbHOTO MPHOOPETeHUsT (PU3UUECKUX 3HAHUM, [T
MOHUMAHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOAALIMX 32 MPEACbl
KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus (11K-19).

3nams:

— IPUHIUIBI PabOThI, TOCTOMHCTBA M HEIOCTATKH, HanOoJiee MPOrpecCUBHBIE CHOCOOBI
HKCIUTyaTallii 000PyI0BaHUS Ul POU3BOJCTBA KEPAMHKH;

— pacueT 1 000CHOBAHUE ACCOPTUMEHTA TOTOBOM MPOIYKIIMH U MOIIHOCTU HPEANPHUATHS,
pacyeTbl MOTPEOHOCTH CBIPhsI, MATEPHATIOB, 000PYIOBAHUS;

— OCHOBBI KOMIIOHOBOYHBIX PEIIEHUH TEXHOJIOIHUECKOT0 000pyIOBaHMs M MEXaHU3alUU
TPaHCHOPTHBIX ONEpALUH MO IIeXaM U Y4acTKaM BCEro MpOU3BOCTBA.

Ymemo:

— BBINOJIHATH PACUEThl MO TEXHUKO-3KOHOMHUYECKOMY 0OOCHOBAHHIO 11€JIECO00PA3HOCTH
MPOEKTUPOBAHHUS (CTPOUTENHCTBA), TEXHOJIOTHMYECKON pa3paboTKe MPOEeKTa;

— MPUMEHSTH 3JIEMEHThI aBTOMATU3aIMH PabOThl 000PYOBAHNUS;

— MPOBOJIUTH aHAJIM3 HOPMATUBHOM JTOKYMEHTALIMH.

Bnaoems:

— 3HAaHUSAMU O TIPOTPECCHUBHBIX TEXHOJOTHMUECKHX IIpoleccax U 000pyHoBaHUM,
o0ecreynBaroIuX BbICOKOE€ KAaueCTBO MPOIYKIMH, MOBBIILICHHE MPOU3BOAUTEIBHOCTH TpyJa U
KyJBTYpBI IPOU3BO/ICTBA;

— TEXHUYECKUMH pEHICHUSMH, O0O0ECleuMBAIONIMMU  yMEHBIICHHUE 3arpsi3HEHUs
OKpYXKarolllel cpeibl, YIydlleHue yCIOBUH TpyAa;

— croco0amMM MOUCKA U aHAJIM3a HOPMATUBHOM JJOKYMEHTAIIHH.

3. Kpatkoe conep:kaHue TUCHUNIHHBI

OO6opynoBaHHe U OCHOBBI IPOEKTUPOBAHUS — Ba)KHEHIIAs COCTaBHAsI 4aCTh TEXHOJIOTUU
KepaMuKHu. [lepcrieKTUBBI pa3BUTHUS KEPAMUUECKOM MPOMBIIIIIEHHOCTH. OCHOBHBIE HAIIPABJICHUS
COBEPILEHCTBOBAHMS OOOPYZOBaHUS M TEXHOJOIMYECKMX mporeccoB. OOmast Oi0k-cxema
MaIllMHbI, CHCTEMbl CHHXPOHHM3ALIUU U TPEIOXPAHUTEIbHbIE CUCTEMBI.

OO6opynoBaHue Uil U3MENbYEHUS U TMOATOTOBKU (POPMOBOYHBIX Macc. OCHOBHBIE THIIBI
npoOuiok, MenbHull. [IpuHIMIBEI X pabOThl, KOHCTPYKTUBHBIE 3JeMEHThl. O00pyaOBaHUE IS
COPTHPOBKH. ['pOXOTHI, CUTa, cenapaTophl, IIMKIOHbI, KIacCUPUKATOPbIL. [IpHHIMIBI pa3aeneHus
MaTepHaJIOB, OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHl 000pyAOBaHUs. BpineneHne nbuieBUIHBIX
¢pakuuit. CnocoObl M MeTonsl NbUICydaBnuBaHus. I[lbuieynaBnuBaroniee 000pyAOBaHHE.
MarnutHas cenapanus ¢ MIpUMEHEHHEM 3JeKTPOMAarHUTOB M CHUJIbHBIX MOCTOSIHHBIX MarHUTOB.
Oo6opynoBaHue AJs J03UPOBAHMSL, TPAHCIOPTUPOBKU M XpaHEHHs] MaTEPUAIOB.

OO6opynoBaHue Uil CMEIIMBAHUS MaTEpUANIOB, I NEPeKaYMBaHUS KUAKUX Macc, I
HOJIep)KaHUSI MX BO B3BELICHHOM COCTOSHMM. TUIIBI M yCTpoiicTBa cMmecuTeneil, Menasok,
HacocoB MaimHsl /i 00€3BOXKUBaHUS IUIMKEPOB. [ paHynMpoOBaHKE MOPOIIKOB: IPAHYNIATOPSI,
IPaHyJIATOPBI KUITAIIETO CIOSI.

[TpuMepsl KOMIIOHOBKH 00OPYAOBAaHUS MaccO3aroTOBUTENbHBIX LIEXOB.

ObopynoBanue ans (HopMOBaHUs 3aroTOBOK (monydabpukara) - As IMJIACTHYECKOTO
dopmoBaHus, s (GOPMOBAHUS METOJIOM PACKATKHU, JUIs (POPMOBAHUS METOAOM JIONPECCOBKU
(wrramnoBku). OCHOBHBIE THMBI HpeccoB. Buasl Opaka, HMX NPUYMHBI, JAHATHOCTHKA,
MEpPONPUATHS [0 CHIXKEHUIO Opaka.

OO6opynoBaHue Ui MPeccOBaHUs MOPOLIKOOOpa3HbIX Macc. Kiaccudukanus mnpeccos,
KOHCTPYKTUBHBIE 0COOCHHOCTH, TEXHUKO-3KOHOMUYECKHE TToKa3aTean paboTbl. OCHOBHbIE BH/IbI



Opaka 1 UX MPUYUHBL.

Ob6opynoBanue 11t (OPMOBAHUS METOJOM JIUThSI KEPAMHUYECKHX HUIMKEpOB. MalInHbI
JUISL JIATBS 3aTOTOBOK M3 BOJHBIX NTMKEPOB, U3 MapaMHOBBIX HITUKEPOB, METOJIOM OOTOUYKH.

I'mazypoBaHue W HaHECEHHWE PHUCYHKOB Ha KepaMHuYecKue u3ienus. Mokpele U cyxue
MeTO/bI TIa3ypoBaHusi. OCHOBHBIE METOJIbl HAHECEHUS! PUCYHKOB: IIEIKOrpadus, mepeHeceHune
IITAMIIOM, POTOKOJIOP.

OcCHOBHBIE TE€H/ICHIINHM COBEPILICHCTBOBaHMS MalIvH. [IpuMeHeHre MUKPOIIPOIIECCOPOB U
KOMIIBIOTEPOB JJIsi ONTUMHU3AIUKM Pa0dOThl MAIIMHBI, XpaHEHUS U NepepaboTku MHPOPMALUH O
paboTe MallMHBI, KOHTPOJS COCTOSHUS Y3J10B M UX CBOEBPEMEHHON 3aMEHBI, OIpeciiCHUE
HeucrpaBHOCTeH. IlpuMeHeHHe HOBBIX MaTepHalioB, COBEPIIEHCTBOBAHUE KOHCTPYKLUHU
arperara.

OCHOBBI TPOCKTHPOBAHUS MPEANPUATUH Ui TNPOM3BOACTBA KepamMuku. OOmue
MOJIO)KEHUsI O  MPOEKTUPOBaHMU. Pa3gensl MpoeKTa MPOMBIIICHHOTO — MPEIIpUsTHS.
OcoOeHHOCTH MPOEKTUPOBAHMS NMPH PEKOHCTPYKIUH JACHCTBYIOLIETO NpeAnpusTus. Tumossie
peleH s 1o BEIOOPY U pa3MELICHHI0 000pyJ0BAHUS.

4. O0beM yueOHOM TUCHHMILINHBI

Bcero
Bunpl yueGHOM paboThI S qulcc:i{.

OO11ast TPYA0EMKOCTh AUCIUIUIMHBI 10 Y4eOHOMY IJIaHy 7 252
AyIHUTOpPHBIE 3aHATHS: 0,28 10

Jlexuum (JI) 0,11 4

[Ipaktuueckue 3ausarus (I113) 0,17 6
CamocrosrtenbHas pabora (CP): 6,47 233

Kypcosoit npoekt (KII) 2,0 72

CaMOCTOSATENBHOE N3YUEHHE PA3JIEN0B TUCIUIUIMHEI 4,22 152
Bug utoroBoro KOHTpOJIs: SK3aMEH 0,25 9

AHHOTanuA padoyeil NPOrpaMMpl JUCHHUIJIMHBI
«O0opynoBaHHe ¥ OCHOBBI IPOCKTHPOBAHMSA CTEKOJIbHBIX 3aB010B» (B1.B./1B.5.3)

1. Leap AMCHUIUIMHBI — TPUOOPETECHHE 3HAHUM M KOMIETEHIUH B oOjactu
TEXHOJIOTUYECKOTO 000PYJOBAHUS COBPEMEHHBIX CTEKOJIHBIX 3aBOJIOB, IPUHIIUIIOB €ro padoThI
U KOHCTPYKTUBHOTO O(OPMIICHUS, PEKUMOB U 0COOEHHOCTEH SKCILTyaTalllu, B3aUMOJICHCTBHS
OTJENIbHBIX BHJIOB 00OPYIOBaHMS B COCTaBE TEXHOJOTMUECKUX JIMHUH, OCHOB MPOCKTUPOBAHUS
TEXHOJIOTMYECKHUX JIMHUNA CTEKOJIbHBIX IPOU3BOJICTB.

2. B pesyabTaTe n3y4eHusi AMCHHUILIMHBI 00y4AIOIIMICS T0JIKEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CIIOCOOHOCTBIO TPUHMMATh KOHKPETHBbIE TEXHUYECKUE pELICHUs IpH pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTMH C Y4EeTOM
9KOJIOTUYECKUX nocnencTBuit ux npumenenus (I[1K-4);

— TOTOBHOCTBIO K OCBOCHHIO U 3KCILTyaTallud BHOBb BBOAUMOT0 obopynoanus (I1K-8);

— CIIOCOOHOCTBIO MCHOJIB30BATh 3HAHMUS OCHOBHBIX (DM3UYECKUX TEOPUN ISl PEIICHHS
BO3HUKAIONIMX (PU3MUYECKHX 3a][a4, CAMOCTOSITEIIbBHOTO MPHOOpPETeHUsT (PU3UUECKUX 3HAHUM, JIIs
MOHUMAaHUS MPUHIIUIIOB pabOThl MPUOOPOB U YCTPOICTB, B TOM YHCIE BBIXOISALIUX 32 MPEACIbI
KOMIIETEHTHOCTH KOHKpeTHoro Hanpasinenus (I1K-19).

3nams:

— THUIBl, TPUHOMIBL PAOOTBl, OCOOCHHOCTH KOHCTPYKIMM UM CHUCTEM YIpPaBIICHHS
OCHOBHOT'O MEXaHUYECKOT'0 M TEIJIOTEXHUYECKOTO 000pYJOBaHUS CTEKOIBHOTO IMPOU3BOICTBA;

— TEXHUKO-3KOHOMHUYECKHE  XapaKTepUCTHKH  OOOpYAOBAaHUS U  OCHOBBI  €TO
JKCIUTyaTallMM B COCTaBE TEXHOJOTUYECKUX JIMHUM;



— OCHOBHBIC OTambl W MPUHIUNBI MPOSKTUPOBAHUS TEXHOJOTUYECKUX JUHUHN
MPOU3BOACTBA CTEKIOU3ICIIUM.

Ymemu:

— BbIOMpaTh  pauMOHanbHble U 3()(EKTUBHBIE TEXHOJOTUYECKHE CXEMbl H
TEXHOJIOTUYECKHUE PEKUMBI U3TOTOBJICHHUS CTEKIION3ICIINH;

— noabupats 000pyIOBaHHE TEXHOJIOTHUECKUX JIMHUHM MPOU3BOACTBA CTEKIOU3ICIUN U
MIPOBOJUTH €0 KOMIIOHOBKY;

— aHATU3HPOBATH TEXHUUYECKYIO U HOPMATUBHYIO IOKYMEHTAIIHUIO.

Braoemw:

— METOJIlaMH pacueTa OCHOBHBIX MMapaMeTPOB U XapaKTEPUCTUK TEXHOJIOTHUYECKOTO
000pyZ0BaHUs CTEKOJIBbHBIX 3aBOJIOB;

— METO0/IaMU COCTaBJICHHSI TPOU3BOJICTBEHHOM MPOrpaMMbl CTEKOJIBHOTO MTPOU3BOJICTBA;

— HaBBIKAMH HCTOJIB30BAaHUS MPOTPAMMHBIX CPEICTB U MPHUKIAJHBIX MPOTpaMM s
TEXHOJIOTUYECKUX DPACYETOB OOOPYNOBaHHS M MPOEKTUPOBAHHUS TEXHOJOTHUECKUX JIMHUMI
MPOU3BOACTBA CTEKIOU3ICIIUMN.

3. Kpatkoe conep:kaHue TUCHUITHHBI

TexHudecknii  ypoBEHb CTEKOJIbHBIX TEXHOJIOTMA W  MacmTabbl  MalIuHHOTO
IIPOM3BOJICTBA cTeka B Mupe U B Poccuu. [ToAroToBKa ChIpbEeBBIX MAaTEPUAIOB, IPUTOTOBIICHHUE
IIUXTBl U €€ 3arpy3ka B CTEKJIOBApEHHBIC MEUM - HOPMATHBHBIE TPEOOBAaHUS K CHIPHIO, €rO
MIOJITOTOBKE, MPUTOTOBJICHUIO HIMXTHI. TeXHOJOIMYECKHE CXEMbl, OCHOBHOE U BCIIOMOTaTEIbHOE
o0OpyZOBaHHE, €ro KOMIIOHOBKAa B J03MPOBOYHO-CMECUTENIBHBIX JHHHUAX W OTICNCHHIX
COCTaBHOI'O I1€Xa CTEKOJbHOro 3aBoia. CrocoObl M CHUCTEMBl 3arpy3Kd IIHUXTHI U 00sl B
CTEKJIOBapEHHBIE MEYH.

d®opmoBanue creknousaenuil. Knaccudukanus cnoco6oB GpopMoBaHHS CTEKIOU3ICTHIA.
Matepuansl ans  W3roToBieHUs ¢GopM ©  (QOPMYIOMIMX YCTPOWCTB ¥ MPHUHIMIBL HX
KOHCTpyHpoBaHusi. DOpMOBBIE KOMIUIEKTHI CTEeKIO(opMyromux MamuH. CrnocoObl MHUTaHUS
CTEKJIOMACCON CTEKJIO(POPMYIOIIMX MalIWH. YCTPOHCTBO mUTaTeNnel, uX KiaccUpHUKalus u
TEeMIIepaTypHbIE PEXKUMBI PaOOTHI.

[Tpunuunsl  GopMoBaHMs, OCHOBHOE M  BCIOMOTraTelbHOE 00OpyIOBaHHME Ui
MIPOM3BO/ICTBA JINCTOBOIO CTEKJIA, CTEKISIHHBIX TpyO. [IpokaTHbIe cTekIohopMyrolie MaIIHHbI
- Pa3HOBUAHOCTH, YCTPOMCTBO, TEXHHUYECKas XapaKTEPUCTHKA, OCOOEHHOCTH HKCIUTyaTallWH.
KommoHoBka 060pyioBaHus B TMHUSX HEMPEPHIBHOTO MpoKaTa. Pacuyer mpou3BOAUTENHLHOCTH U
MOIIIHOCTH MPHUBOJIa TPOKATHON MAITUHBL

Ob6opynoBanue g (opMOBaHMS IITYYHBIX CTEKJIOM3JEIUH - TPECCOBBIE ABTOMATHI,
BBIYBHBIE IPECCOBBIAYBHBIE CTEKIO(OPMYIOIINE MAIIUHBI, [EHTPOOEKHBIE MAIIWHBI.
OpraHu3anus MNUTaHUS CTEKIO(GOPMYIOIIMX MAaIIMH cTekiaoMaccoi. TexHonorudyeckue u
KHHEMAaTUYeCKUE CXeMbl paboThl  CTEKIO(OPMYIOIIMX MAIWH, WX KOHCTPYKTHBHBIC
0COOEHHOCTH, TEXHUYECKas! XapaKTepUCTUKA, TPEOOBAHMS K SKCILUTyaTal|H.

ObopynoBanue i TepMUYECKOW OOpabOTKM CTEKIOM3Jenuid - Kiaccudukaims,
YCTPOICTBO TEMJIOBBIX arperaroB, IMpPHUMEHSEMble TEIUIOHOCUTENM U CUCTeMbl 00OTrpeBa,
TEXHUYECKAas XapaKTePUCTHKA.

OCHOBBI TPOEKTUPOBAHUS CTEKOJIbHBIX 3aB0JIOB. OOIIMe MOJ0XKEHUS, OCHOBHBIE CTAJUU
npoekTupoBaHus.  [IpuUHLOMIBI ~ TPOEKTUPOBaHHMS M KOMIIOHOBKHM  00OpymOBaHUSA
TEXHOJIOTHYECKUX  JIMHUHN NPOMU3BOJICTBA CTEKJIOM3AEIHH. Meroauku pacuera
IPOM3BOICTBEHHON IPOTpaMMbl MPOU3BOJICTBA, MOTPEOHOCTH OCHOBHOTO U BCIOMOTaTEIbHOTO
obopynoBanusi. Obuue ceenenust o ECK/I.

4. O0beM yueOHOM THCHUIINHBI

Bcero 7 cemecTp 8 cemecTp
Bunpl yae6HOM paboThI B3ad. | Bakal | B3ad. | Bakad. | B3ad. | Bakal.
e Jacax el Jacax el Jacax
OOm1as TpyA0EeMKOCTh
R 6 216 4 144 2 72
JMCIMIUIMHBI TI0 Y4eOHOMY IIJIaHY




AyIHUTOpPHBIE 3aHATUS: 2,3 84 1,3 48 1 36

Jlexum (JI) 0,4 16 0,4 16 - -
[Ipaktuueckue 3ausarus (113) 0,9 32 0,9 32 - -
Kypcosoii npoexr (KII) 1,0 36 - - 1 36
CamocrosrenpHas pabora (CP): 2,7 96 1,7 60 1 36
CaMocTosTENnbHOE U3yUEHHE 2.7 96 1.7 60 1 36
pa3esioB JUCIMILTHHBI
Bun HUTOrOBOI'O E(OHTpOJISIZ 1.0 36 1.0 36 ) )
HK3aMEH/3a4eT C OIICHKOM

AHHOTanuA padoyeil NPOrpaMMbpl JTUCHHIJIMHBI
«CrnenuajJbHble TEXHOJOTHMU MPOU3BOACTBA BKYIIUX MaTepuaaos» (b1.B./1B.6.1)

1. Heap aucuMmiMHbl — yrayOJieHue 3HAHUM, YMEHUH, BIageHUN U (HOpMHUpPOBaHUE
KOMIIETCHIIMI B OO0JAacTH NPOU3BOJCTBA CIEIMAIbHBIX BSDKYIIMX MaTepHalioB, H3y4YCHUs
IIPOLIECCOB THAPATALMU U CBOMICTB CIELMAIBHBIX BSDKYIIMX MAaTEpHUaIoB AJS IMOCIEAYIOUIEH
MIPOU3BO/ICTBEHHO-TEXHOJIOTUYECKOH M HAYyYHO-HUCCIIEOBATEILCKOM JEesTeNbHOCTH B 00JIacTH
TEXHOJIOTUH BSDKYIIMX MaTEpUAJOB.

2. B pesyabTraTe n3y4eHusi AUCHHUIIMHBI 00y4AKOLINICS JOJIKEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBIIATH TEXHOJOIMUECKHI Mpolecc B
COOTBETCTBUM C PErJaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA I HW3MEPEHMS
OCHOBHBIX IIapaMETPOB TEXHOJIOIMYECKOI0 IIpoLecca, CBOMCTB chipbs U npoaykuuu (11K-1);

— TOTOBHOCTBIO IPOBOAMTH CTAaHAAPTHbIE U  CEPTH(PUKALMOHHBIE  HCIBITAHUS
MaTepUasoB, U3ACTHN U TexHonorndeckux mnporeccos (I[1K-17);

— TOTOBHOCTBIO HCII0JIb30BaTh 3HAHUE CBOMCTB XUMUYECKUX 3JIEMEHTOB, COEIMHEHUHN U
MaTepHalioB Ha MX OCHOBE JUIs PelIeHus 3a1a4 npodeccruonansHoi aearensuoctu (ITK-18).

3namo:

— OCHOBHBIE BUJIbI CTICUANIBHBIX BSUKYIIMX MAaT€PHAJIOB U CIIOCOOBI UX MOJTYYEHUS;

— OCHOBHBIE TPeOOBaHUS HOPMATHBHOM JOKYMEHTAIlMM HAa CHIPEBbIC MaTepHalbl U
rOTOBYIO NIPOYKIHIO;

— METO/Ibl OLICHKU Ka4eCTBa FTOTOBOM MPOIYKIIHH.

Ymemy:

— TPUMEHSTH TEOPETUUYECKHE 3HAHUS 10 XMMHUH U TEXHOJOTUU CHELUAIBHBIX BXKYILIUX
MaTepHUajioB B CBOEH HAYYHO-IIPOU3BOJICTBEHHON IEATEIbHOCTH;

— OMNpeAessaTh CBOMCTBA Pa3IMUHBIX BUAOB CIIEUAIBHBIX BSDKYILIMX MaTEPUAIIOB;

— TPOBOJAUTH CTAHJAPTHBIE U CEPTU(PUKALMOHHBIE UCIIBITAHUS MAaTEPUAIIOB, U3ACTHHA U
TEXHOJIOTMYECKHUX MPOLIECCOB.

— yCTaHaBJIMBATh TPEOOBAHUS K TEXHOJOTHYECKHUM MpoleccaM C ILeIbl0 CHIKCHHS
MaTEPHUATIOEMKOCTH, JHEPTOEMKOCTH U CO3AAHUSI MaJIOOTXOAHBIX TEXHOJIOTHH;

— TPOBOJWTH aHAJIN3 HAYYHO-TEXHUYECKON JIUTEPATYPBHI.

Braoemu:

— HaBbIKAaMH OpPraHM3allMM W OCYIIECTBIEHUM BXOJHOIO KOHTPOJSA CBIpbI U
MaTEpUajIOB, UCIOJIb3YEMBIX B IIPOM3BOCTBE CIIELNAIbHBIX BSDKYIINX BEIIECTB;

— HaBBIKAaMHM BEJCHMSI TEXHOJOTMYECKOIO IIpoliecca MNPOM3BOJCTBA CIELMAIBHBIX
BSDKYIIMX MaTEpUAIOB B COOTBETCTBUH C TPEOOBAHUSIMU TEXHOJOTHUECKOTO PETIIAMEHTA;

— HaBbIKaMH IJIAHUPOBAHUS M MPOBEJICHUS HAYYHBIX UCCIIEIOBAHUI B 00JIACTH CUHTE3a
HOBBIX CIELMAJIBHBIX BSKYIIMX MAaTEPHUAJIOB.

3. Kpatkoe conep:kaHue JUCHUNIHHBI

Monynp 1. TexHOI0THS THIICOBBIX BSDKYIIMX MaTEpHUAJIOB

Knaccugukanus runcoBbIX BsSDKYIIMX. BUABI ChIpbEBBIX MaTEpPUANOB Il IPOU3BOICTBA



THIICOBBIX BsDKYyIMMX. Mcmonb3oBaHue cynbdarcomepikammx oTxonoB (¢ochorumnca u ap.) B
MIPOU3BOJICTBE THIICOBBIX BSDKYIIMX MaTepuasioB. OCOOEHHOCTH TEXHOJIOTUYECKON MOArOTOBKH
cynb(darcomepKammux 0TX00B Ul UX MOCIEeNyIoNeH nepepaboTKU B THIICOBBIE BSDKYIIHUE.

@DU3NKO-XMMUYECKUE OCHOBBI Ipolecca Jeruzaparanuu runca. CocTaB IPOJIYKTOB
JETHApaTalii, OCOOCHHOCTH MX KPUCTAJUIMYECKOTO  CTPOCHMSA. BimsHue  ycnoBHii
JerujpartalMy THUIICA HAa CBOWCTBA M KadyecTBO THUIICOBOro Bsbkymiero. IIpomsBoactso
CTPOUTEIIBHOTO M BBICOKONPOYHOro rumca. [Ipou3BOACTBO aHTHAPUTOBOIO BSDKYLIETO U
BBICOKOOOKHUTOBOTO THIICA.

I'mpparanys U TBEpAEHUE TUIICOBBIX BSXKYIUX. MEXaHU3M T'HApaTaluu CTPOUTEIBHOTO
TUIICA M aHTHUAPUTOBOIO BSKYHIETro. PerynupoBaHue NpoOLIECCOB CXBAaTbIBaHUS U TBEPACHUS
THIICa, KIIaCCH(PUKALNS XUMUYECKUX T00aBOK. CBONCTBA TUIICOBBIX BSDKYIIHUX.

KoMmnosunnonsusle TUNcoBble BsDKylIMe. [IpuumMHBI  HU3KOM BOJOCTOMKOCTH U
MOBBIIIEHHON TOJI3y4eCTH TUIICOBBIX U3ienuii. CocoObl MOBBIIEHHUS BOJOCTOWKOCTH THIICOBBIX
BsDKyIUX. COCTaBbl, IOJIy4EHUE U CBOMCTBA KOMIIO3ULIMOHHBIX TUIICOBBIX BSDKYILIHX.

Monynb 2. TexHOoa0Tus U3BECTKOBBIX M MarHe3UaJbHBIX BSKYIIIMX MAaTEPUAJIOB

Bunst m3Bectn. Knaccudukanus u TpeGoBaHMS K KayecTBY KapOOHATHOTO CBHIPbS JUIS
MIPOM3BO/ICTBA M3BECTU. BiMsiHUe TeXHOJIOTHYECKUX (PAaKTOPOB HA MPOLECC OOKUTa U KauecTBO
n3BecTH. [Ipon3BoACTBO BO3AYILIHOM U3BECTH.

I'mpparanus ¥ TBepAeHUE BO3AYIIHOM M3BECTH. MexaHU3M B3aMMOJIEUCTBUS U3BECTHU C
BOJOM. l'ameHue W3BECTH B IYIIOHKY U TeCTO. TBepAEHHE HU3BECTKOBBIX PAacCTBOPOB IpHU
oOBbIYHOHM TeMmreparype. MexaHU3Mbl THAPATAIHOHHOTO M KapOOHATHOTO TBEPJCHUS U3BECTH.
TBepreHue N3BECTKOBO-IIECUAHBIX PACTBOPOB IIPH MOBBILIEHHBIX TemnepaTypax. Cucrema CaO-
Si0,-H,0O. B3aumoseiicTBre okcuaa KajubIus ¢ KPEMHE3EMOM B Cpe/e HACHIIIEHHOTO BOSHOTO
napa. MexaHu3M ruJpoCHINKaTHOTO TBEPAECHHS U3BECTKOBBIX PAaCTBOPOB.

Pa3HOBHIHOCTH MarHe3MajlbHbIX BSKYIIMX MaTEpUajoB. YCJIOBHS JUCCOLMALUU
YIJIEKUCIIOro MarHus. IIpon3BoACTBO KayCTUYECKOTO MarHe3uTa U KayCTHUYECKOTO JOJOMHUTA.
3aTBOpEHHE MarHe3uWalbHBIX BSDKYILMX pacTBOpaMu  cojiell. MexaHu3sM  TBepIeHUs
KayCTUYEeCKOTO MarHe3ura M KaycTuyeckoro ponomura. CBOHCTBa M 0ONACTh NMPUMEHEHHS
MarHe3uabHbIX BSUKYIUX BELLECTB.

Mopyns 3. CnenuanbHble [IEMEHTBI

ANOMUHATHBIE LIEMEHTBl. XUMUYECKUI U MHUHEPAJIOTrHUYECKUIM COCTaB INIMHO3EMHUCTOIO
nemeHTa. [lonydyeHne riMHO03eMHUCTOrO LIEMEHTA IUIABJIEHUEM M METOAOM criekaHus. CTpoeHue U
CBOMCTBA BBICOKOQIIOMUHATHOTO paciijiaBa, BIMSHUE PeXHMa OXJIaKICHUs Ha (pa3oBbIid cocTaB
kinuHKepa. Ilpomecchl ruapatanu M TBEPACHUS TIMHO3EMUCTOro LeMeHTa. OcoOeHHOCTH
TEXHOJIOTUH BBICOKOTJIMHO3EMHCTBIX LIEMEHTOB.

Pacmmpsifolpecss u  Hampsraromue [eMeHTHl. Jlepopmanus 1EMEHTHOro KaMHS,
MEXaHHU3M €ro pacIlUpeHHs] U CaMOHANpsDKeHHsA. Buasl pacmmpsromuxcsi KOMIIOHEHTOB, UX
XapaKTepUCTHKA, KHHETUKA THApaTaluu. TeXHOJOTHs M CBOMCTBAa CyNIb(aTHPOBAHHBIX
KIIMHKEPOB.

Moayns 4. Pa3HOBUIHOCTH MOPTIaHALIEMEHTA

Knaccudpukanuss nemeHtoB. PasHoBuaHOCTH mopTianauneMeHta. HopmupoBaHue
CIELIMAJIbHBIX CBOMCTB LIEMEHTA.

Bricokonpounbie ¥ OBICTPOTBEpACIONINE [IEMEHThl. ONTUMH3ALKs TPOLECCOB 00KUra U
U3MEJIbUCHUS KJIMHKepa. MoauduuupoBaHue CTPYKTYpbl KIMHKEPHBIX MHHEPAIOB H
ontuMu3anys (a3zoBOro COCTaBa KIMHKEpa. BimsHue n00aBOK, YCKOPSIOMIMX MPOIECC
tBepAcHUs. OcCOOCHHOCTH TEXHOJIOTHH 0COO00BICTPOTBEPACIOIINX IEMEHTOB.

JlekopaTuBHbIE LIEMEHTHI. [Iprposa BETHOCTH KIMHKEPHBIX MUHEPAJIOB U LIEMEHTOB.
OCOo0OeHHOCTH XMMHUYECKOTO U MHUHEPATOTHYECKOTO COCTABOB CHIPHEBBIX CMECEH M KIMHKEPOB.
[Tpou3BoaCcTBO GENOro MOPTIAHALIEMEHTA, METOIbI OTOSTMBAHUS KIIMHKEPA.

MHOroKOMNOHEeHTHBIe 1eMeHThl. Kiaccudukanus mn00aBOK [Uis IIEMEHTOB. BiumsiHue
aKTUBHBIX MMHEPAJIbHBIX NOOABOK Ha TPOLIECC TBEPACHUS U CBOMCTBA BSDKYIIMX BEIIECTB.
CoctaBbl, CBOHCTBa M OOJIACTH NMPUMEHEHHS MHOTOKOMIIOHEHTHBIX LeMeHTOB. I[Iporecchl ux



THIpaTallil ¥ TBEPJAEHUsS, COCTaB M CTPyKTypa THApaTHbIX (a3. YCTOHYHMBOCTH
MHOTOKOMIIOHEHTHBIX LIEMEHTOB IIPOTUB ACUCTBUS arpECCUBHBIX CPEL.

Tamnonaxxusle 1emeHThl. [lomydeHue, cocraBbl, CBOIiCTBa M 00JIaCTh NPHUMEHEHHS.
OnTtumu3zanus coctaBa U CBONCTB.

Mopnyns 5. Martepuansl I CyXUX BSOKYIIUX KOMITO3ULIUI

OcHOBHBIE TEPMUHBI 1 onipeseeHus. Kiiaccuukanus cyxux BSOKYIIUX KOMIO3HIIUH.

Marepuansl Uit TPOU3BOJACTBA Cyxux BsDKymux kommnosunuidi (CBK). OO6mue
TpeboBaHus K Marepuanam ais npousBoacTsa CBK. Munepanbubie Bsoxymue. Mcnonbs3oBanue
MOJIMMEPHBIX BXKyHMX MatepuanoB B coctaBe CBK. 3amomnutenu mist CBK. Knaccudukanus
u cBoiictBa neckoB. Hanomnurenu nns npousBoiactBa CBK. BnusHue HanonHutenell Ha
cBoiictBa CBK. IlpuponHble M CHUHTETHYECKHE BOJIOKHMCTblE HanojHutenu. [Ipupoansle u
ucKyccTBeHHble murMeHThl st CBK.

OynkiuoHanbHble 100aBku s npousBoacTBa CBK. Moaudukamus cTpouTenbHbIX
pactBopoB aoOaBkamu. OOmme TpeboBaHMA K (PYHKIHOHAIBHBIM JoOaBkaMm. Kiaccuduxanms
no6aBok, J00aBKM TepBOW M BTOpoM ouepenu. Bogopenyuupytommue 100aBku ——
IUIACTU(HUKATOPBI, Cylep- M TUIEepPIUIaCTU(UKATOPBI: COCTaB, CTPYKTypa, CBOMCTBa,
CpPaBHUTENIbHBIC XapaKTEPUCTHKU. MeXaHH3M BOJOPEIYLUPYIOIIEro JACHCTBUS J0OABOK.
Penucneprupyembie MOJIMMEpPHBIE MOPOLIKK: COCTaB, I[IOJIYyYEHHE, CBOMCTBA. BrusHue
peANCIIEPTUPYEMBIX IOJMMEPHBIX IIOPOLIKOB Ha CBOMCTBAa CTPOMTEIBHOIO pacTBOpa.
BopoynepkuBatonue W 3arymaiomue  100aBku.  BosayxoBomiekaromipme  J0OaBKU—
nopoobpazoBarenu. Mexanusm neiictBus [IAB npu BoBiiedeHHMH BO3JlyXa B CTPOMTEJbHBIN
pactBop. [loGaBKu—TieHOTaCUTENM, MEXaHW3M WX JAcicTBus. [IpuMeHeHHe TeHoracureneil B
cocraBe CBK npu npoun3BoacTBE caMOYIUIOTHSIOIMXCS U CaMOBBIPAaBHUBAIOIIMXCSI PACTBOPOB.
Jlo6GaBKH — PETyIsATOPHI CXBAThIBAaHUS U YCKOPHUTEIH TBepAeHUs. [IpoTuBoycanouHble 100aBKH.
Bbrokoppo3us 3aTBepAEBIINX CTPOUTEIBHBIX PACTBOPOB U MEPHI €€ MPeA0TBPAICHHUs, JOOaBKI—
Onouumbl.

Monynb 6. TexHOJIOTus CyXUX BSKYLIIUX KOMIIO3ULIUI

PazpaboTtka coctaBoB u mpousBojacTBO CBK. OmeHka mNpOeKTUPYEeMBIX CBOMCTB
PacTBOPHOM CMECH M 3aTBEPAEBILIETO CTPOUTEIHLHOIO pacTBOpa. BriOop BsKylero marepuana,
3aI0JIHUTENS], HAIOJHUTENS U J00aBOK MepBoit ouepenu. [IpenBapurenbHOE HCTIBITAHUE CBOMCTB
CBK. Ilombop mo6aBok BTOpoil oduepenu. BpiGop oxonuarenbhoit penentypsl CBK.
[TpunnunuaneHass TexHosorndeckas cxema npousBojactBa CBK. OcobenHoctu mpousBoCTBa
CBK pa3nuyHoro Ha3HAYEHUs.

Cpoiictea CBK, pacTtBopHbIX cMeceli U 3aTBEpACBIIMX PAacCTBOPOB Pa3IMYHOIO
HazHaueHus. CBolcTBAa TOTOBBIX K YINOTPEOJEHHIO pacTBOpPHbIX cmecell. CBoiicTBa
3arBepaeBIIMX pacTBopoB. Meronsl ucnbeitanus CBK. Ilpumepneie peuentypsr CBK pns
BBITMIOJIHEHUS] IUIMTOYHBIX, BBIPABHUBAIOIIMX pabOT, CHUCTEM TEIJIOM3OJIALUH, YCTPOICTBA
HaJMBHBIX M0JIOB, TApon30auoHHbIX CBK.

4. O0beM yueOHOM THCHUILINHBI

o B akan.
Bunpl yue6HON paboOThI B 3au. en. qacax
OO11ast TPYA0EMKOCTb AUCIUILIMHBI 10 Y4eOHOMY IIJIaHy 9 324
AyIHUTOpPHBIE 3aHATHS: 0,72 26
Jlexumm (JI) 0,22 8
JlaGopaTopusie padora (JIP) 0,17 6
[Ipaktuueckue 3ausarus (113) 0,33 12
CamocrosrtenpHas pabora (CP): 8,0 289
Pedepat 2,0 72
[ToaroToBka K 1a00paTOPHOMY NMPAKTHKYMY 2,0 72
CaMOoCTOSATENBHOE N3YUEHHUE PA3JIEN0B TUCIUIUIMHEI 3,75 135
Bug utoroBoro KOHTpOJIS: SK3aMEH 0,25 9




AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«CrnenuajJbHble TEXHOJOTMU MPOoU3BoaAcTBa Kepamukn» (b1.B./1B.6.2)

1. Heap AUCHMIVIMHBI — TpHOOpETeHHE OOydYaIOUIMMHCS YIIyONEeHHBIX 3HAHUM,
HEOOXOJMMBIX CIEIMATUCTaM B O00JacTH TEXHOJOTMHM KEpaMUKH, JUIS TOCJIeIyIouei
MIPOU3BO/ICTBEHHO-TEXHOJIOTUYECKOH M HAy4YHO-HCCIEIOBATEIbCKOM  JIEATENBbHOCTH,  JUIA
MOJTy4YEeHHUS TPOAYKIMH 3aJaHHOT'O Ka4eCTBA U TEXHUYECKU I'PAMOTHOTO €€ MPUMEHEHHS.

2. B pe3yJjbTaTe H3y4eHUs JMCHUILIMHBI 00y4aIOIIMiics JOKEeH:

Obaaoams crnenyromumu npodeccuonansusiMu (I1K) komnereHnusMu:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYILECTBIIATH TEXHOJOIMUECKUI Mpolecc B
COOTBETCTBUHM C pErjJaMEHTOM M UCIOJIb30BaTh TEXHUYECKUE CPEACTBA Ul H3MEpPEHUs
OCHOBHBIX IapaMETPOB TEXHOJIOIMYECKOI0 IIpoLecca, CBOMCTB chlpbs U npoaykuuu (11K-1);

— TOTOBHOCTBIO TPOBOAMTH CTAaHAAPTHBIE U  CEPTH(PUKALMOHHBIE  HCIIBITAHUS
MaTepUasoB, U3ACTUN U TexHonorndeckux mporeccos (I[1IK-17);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOWCTB XUMHUUECKUX HIEMEHTOB, COCJUHEHUH U
MaTepHaJioB Ha MX OCHOBE JUIsl PelIeHus 3a1a4 rnpodeccruonansHoi aearensuoctu (ITK-18).

3name:

— TEXHOJIOTUYECKUE MPOLECChl MOIYYEHHUS CHEIHUATbHBIX BUAOB KEPaMHMKH; METOJbI
TEOPETUUYECKOTO M SKCIEPUMEHTAIBHOTO HCCIEeOBaHUs B OOJACTH CHHTE3a CIEIHMAIbHBIX
KEepaMHUYECKUX MaTepHasoB;

— TpeOOBaHUs CTAHJIAPTOB Ha CIELMAIbHBIC BUABI TOTOBOI MPOAYKIIMH; METO/bI OLICHKU
Ka4yecTBa TOTOBOM MPOIYKINH;

— OCHOBBI OXpPaHbl TpyJa, MPOTUBOTIOKAPHONH TEXHUKU M 3aLIUThI OKPYXArOIIEH Cpeibl
IIpY OpraHU3alUK U YIPABICHUH MPOU3BOJCTBAMH KEPAMUYECKUX MAaTEPUATIOB.

Ymemy:

— TPUMEHSTh TEOPETUYECKHE 3HAHMs MO XUMHUHM M TEXHOJIOTHH CIIEIHAbHBIX
KepaMHYeCKHX MaTepuasoB npu BeinosHeHnn HUP u BbImycKHON KBaMu(HUKAIIMOHHON paboThHI;

— yCTaHaBJIMBATh TPEOOBAHHUS K CIELUAIBHBIM TEXHOJIOTMYECKUM IPOLIECCaM C LEIbI0
CHIDKEHUS MAaTEePUATIOEMKOCTH, YHEPrOEMKOCTH U CO3AaHUS MAJIOOTXOIHBIX TEXHOJIOTH;

— IPOBOJUTH aHAJIU3 HAYYHO-TEXHUYECKOH JTUTepaTyphl.

Braoemu:

— 3HAHUSIMHU O B3aUMOCBSI3M COCTaBa, CTPYKTYpPbI, CBOUCTB M TEXHOJIOTUHU CIIELUAIBHBIX
BUJIOB KEPAMUYECKUX MAaTEPUAIIOB;

— METO/IaMU OpPraHU3alMy U OCYIIECTBICHUS KOHTPOJISI CBOMCTB TOTOBO MPOIYKIIUY;

— IUTAHMPOBAaHUEM M MPOBEICHUEM HAayYHBIX MCCIEIOBaHUM B OOJACTH CHHTE3a HOBBIX
CIELUAIbHBIX KEPAMUUYECKUX MAaTEpHAIIOB;

— croco0amMM NMOKCKA U aHAINM3a HAyYHO-TEXHUYECKON JINTEpaTyphI.

3. Kpatkoe conep:kaHue TUCHUNIAHBI

Knaccugukanus kepamMuku u orueynopoB. OCHOBHBIE BUABI U3/IENUI, M3TOTABIMBAEMbIX
U3 CTPOMTENBHOM KEepaMHMKM, OTHEYHNOpOB, TEXHHYECKOM KepaMHMKM, WX Ha3HauYeHHE U
NpUMEHEHHE, TEXHUYECKHE TOKa3aTeH, IPUMEHAEMbIE JUIS UX XapaKTepUCTUKH.

XUMHUYECKasi TEXHOJIOTUS CTPOMTENbHOM M XO3MHCTBEHHO-OBITOBOM  KEpPaMHUKH.
OTnuuuTeNnbHbIE OCOOCHHOCTM TEXHOJOIMHM HW3JeNUH  CTPOMTEIbHOM KEpaMUKH U HX
kinaccupukanusa. CTeHOBblE MaTepualibl W OCOOGHHOCTHM MX TEXHOJNOTMH. TexHomorus
JPEHAKHBIX M KaHAIM3ALMOHHBIX TPYO, (acagHbIX MIIUTOK, IUIMTOK JUIS IOJIOB. XUMHYECKH
CTOMKas KepamHKa. XO3siCTBEHHO-ObITOBasi kepamuka. M3genuss u3 dasHca u ¢apdopa.
I'ma3ypoBaHue 1 JeKOPUPOBAHUE U3ACITIHMA.

XuMuueckass TEXHOJOTHs OTHEynopoB. TpeOoBaHHS K OTHEYHNOPHBIM MaTepHallaM.
Knaccudukanus, Tunel U BHABI OTHEYNOPOB, XUMHUYECKUH M (a30oBbIil cocTaBbl, (hU3MKO-
XHUMUYECKHE M OKCIUTyaTallMOHHbIE CBOMcTBAa. TeXHOJIOrMYecKue CXeMbl MPOU3BOJICTBA,
OTJIMYUTENbHbIE TPU3HAKM U OCOOCHHOCTH TexHosoruu. [IpuMeHeHue OrHeynmopoB B
MPOMBIIIJICHHBIX TEIJIOBBIX arperaTax.



XuMuUecKasi TEXHOJIOIHs TeXHHYeCKOoH kepamuku. Knaccudukanus ¥ OTIHUYUTEIBHBIC
0COOEHHOCTH TEeXHHUYECKoW Kepamuku. Kepammka M3 TyrominaBkux okcuioB. Kepamumka Ha
OCHOBE CHJIMKATOB U AIFOMOCHJIMKATOB. KepaMuka Ha OCHOBE AMOKCHIa TUTAHA, TUTaHATa Oapus
U JpYruX COEAMHEHHUH C BBICOKON JAMANIEKTPUUYECKON MNpOHMIIaeMOCTbio. Kepamuueckue
KOHJZIeHCaTopbl. CEerHeTonIeKTpUYECKHE MaTepualbl, NbE30KepaMUUeCKUe MaTepuaybl. Buisl
(beppoMarHuTHOM, CBEpXIpoBoAAIIeld Kepamuku. OnTuueckas Kepamuka. Kepamuueckue
OpoHeBble Marepuaibl. Kepamuka Ha OCHOBE BBICOKOTEMIICPATYPHBIX OECKUCIOPOIHBIX
COCIMHEHUN. BUIpl, CBOMCTBA U IPUMEHEHUE PA3JIMYHBIX MATEPUAJIOB TEXHUYECKON KEPAMHUKH.

Kepamuueckre KOMMO3UIIMOHHBIE MaTepuaibl. OCOOCHHOCTH METAJUIM3AalUN KEPaMHKH.
Bakyym-moTHble cram kepamMukd ¢ MetauiamMu. OcoOEHHOCTHM MeXaHW4YecKod 00paboTKu
KepaMUKHU. llepcriekTuBBI  COBEPIICHCTBOBAaHUS TEXHOJIOrMM Kepamuku. llepexon Ha
HAaHOYPOBEHb — JaJbHENIIEEe PAa3BUTHE TEXHOJIOTUU KepaMHUKU. OTKa3 OT TEXHOJIOTHH, BPEIHBIX
IS 37I0POBbS JIIO/IEH U OKpy»Katoliel cpezpl. [[pumenene HoBoro o00pya0BaHusl.

4. O0beM yueOHOM TUCHHMILINHBI

o B akan.
Bunpl yue6HOU paboOThI B 3au. en. qacax
OO0m1ast TPYA0€MKOCTb AUCIUIUIMHBI 10 Y4eOHOMY IJIaHy 9 324
AyIHUTOpPHBIE 3aHATHS: 0,72 26
Jlexuum (JI) 0,22 8
JlaGopaTopusie padora (JIP) 0,17 6
[Ipaktuueckue 3ausarus (113) 0,33 12
CamocrosrenbHas pabora (CP): 8,0 289
Pedepat 2,0 72
IToaroToBka K 1a00paTOPHOMY NMPAKTHKYMY 2,0 72
CaMocCTOsATENBHOE U3YUEHHUE PA3JIENOB IUCIUILUIMHEI 3,75 135
By uroroBoro KOHTpOJIs: SK3aMeH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbpl JTUCHHIJIMHBI
«CrnenuajbHble TEXHOJOTHHU CTEKOJ H MaTepuajioB Ha ux ocHoBe» (b1.B./1B.6.3)

1. Leap AMCHUIVIMHBI — TPUOOPETECHHE 3HAHUKA M KOMIETEHIUH B oOjactu
CHELIMATIBHBIX, HOBBIX M MEPCIEKTHBHBIX BHJOB CTEKOJI, MAaT€pHAloOB HAa HUX OCHOBE,
CTEKJIOU3/IEIHNH U CIIEHUAJIbHBIX TEXHOJIOTHM, NCIIOJIB3YEMBIX IIPU UX ITPOU3BOJICTBE.

2. B pe3yabraTe n3y4eHusi AUCHUIIMHBI 00y4AKOLINICS JOJIKEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— CIIOCOOHOCTBIO OCYILIECTBIISATh TEXHOJOTMYECKHH TMPOLIECC B COOTBETCTBHU C
pErIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA ISl U3MEPEHHUS OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

— TOTOBHOCTBIO TPOBOAMTH CTAaHAAPTHbIE W  CEPTH(PUKALMOHHBIC  HCIIBITAHUS
MaTepUasoB, U3ACTHUN U TexHonorndeckux mporeccos (I[1K-17);

— TOTOBHOCTBIO HCII0JIb30BaTh 3HAHUE CBOMCTB XUMUYECKUX JIEMEHTOB, COEIMHEHUHN U
MaTepHalioB Ha X OCHOBE IS PelIeHus 3a1a4 npodeccruonansHoi aearensuoctu (ITK-18).

3namo:

— KIacCU(UKALUIO, XUMHYECKHE COCTaBbl, CHEIU(UYECKHE CBONCTBA CTEKOJI H
MaTepHaJIOB Pa3IMYHOTO PYHKIIMOHAIHHOTO Ha3HAYCHUS;

— TEOPETHYECKHE OCHOBBI, CIIOCOOBI U METOJbl WX IMOJYYEHHS, MapaMeTpbl OCHOBHBIX
CTaJui MPOU3BOJICTBA;

— OCHOBHBIE HallpaBJICHUsI U NIEPCIIEKTUBBI Pa3BUTHS TEXHOJIOTHUI.

Ymemo:

— TPOBOJAUTH U3MEPEHUS CIIEU(PHUECKIX CBOWCTB CTEKOJ U MaTEPHUAJIOB;



— HCIOJb30BaTh  HOPMAaTHBHBIE JOKYMEHTHl MO KayeCTBY, CTaHIApPTH3aLUU H
cepTuduUKaMK MPOTYKTOB U U3ACTUNH;

— TMPUMEHATh TEOPETUUYECKHE TMOJIOKEHUSI K aHalIu3y pe3yJbTaTOB HAy4YHBIX U
TEXHOJIOTUYECKHX MCCIEAOBAHMI B 00JIACTH CIIEUATBHBIX BHJIOB CTEKOJ M MaTEPHAJIOB.

Braoemw:

— METOJaMH JKCIEPHUMEHTAIBHOTO OIpEesIeHUs] Celn(UIECKUX CBOMCTB CTEKOJ H
MaTepHaJiOB B COOTBETCTBHH C UX (DYHKIIMOHAIBHBIM Ha3HAUYCHUEM;

— HaBBbIKaMU IUIAHUPOBAHMS, MOCTAHOBKHU M MPOBEJICHUS SKCIIEPUMEHTA, U3JI0KEHUS U
aHalM3a pe3yabTaTOB KCIIEPUMEHTA MPHU BBIMIOJTHEHUU UCCIIE0BATEIHCKON paOOTHI;

— METOJaMH YIPABJICHUS XUMHKO-TEXHOJOTUYECKUMH MPOLIECCAaMH B IMPOU3BOJCTBE
CHelUalbHbIX BUIOB CTEKOJ U MaTepHUAJIOB.

3. KpaTkoe comepxxanue QJMCUMILTHHBI

Ncropudeckuil acmekT cO3AaHHsl U Pa3BUTHS COBPEMEHHBIX TUIIOB U BHUJOB CTEKOJ U
CTEKJIOMAaTEpHUaJIOB, MX MECTO B CTPYKTypE€ COBPEMEHHOIO MaTepuajoBeleHus. Tunosble
TEXHOJIOTHYECKHE CXEMBbI B TIPOM3BOICTBE cTekia. Kiaccudukanus cTeKoa ¥ CTEKIOU3ICIIHMA.

KpynHOTOHHa)KHBIE BUABI CTEKOJI — JIUCTOBOE, TapHOE, COPTOBOE  CTEKIIO.
XapaKkTepucTUKa, aCCOPTUMEHT, COCTaBbl, CBOIMCTBA, 00JacTH MPUMEHEHUs. TeXHOJIOrHuecKue
napamMeTppl W OCOOEHHOCTH TPOU3BOJACTBA CTEKIoM3enuid. KOHTpoib TEeXHOJOrHYeCKuX
IIPOLIECCOB M KaUECTBA CTEKJION3AEINN. TEXHNKO-IKOHOMUUECKHE [T0KA3aTEIN IPOU3BOICTBA.

TexHuueckue BUAbI CTEKOJ — XUMHUKO-1a00paTOpHOE, MEUIIMHCKOE, CBETOTEXHUYECKOE,
KBapIeBoe, onruyeckoe. Knaccupukanus, Ha3HAueHUE, ACCOPTUMEHT TEXHHUYECKHX CTEKOJ.
OCOoOeHHOCTH XMMMYECKHX COCTaBOB, BEIYIIME OSKCIUTyaTallUOHHBIE CBOWCTBA, MOKAa3aTeNd
KauecTBa. TEeXHOJOTrMYecKHe CXEeMbl M TMapaMmeTpbl MPOU3BOJACTBA. PacTBOpUMBIE M KUIKUE
CTEKJIA.

TeopeTnyeckne M TEXHOJOTHMYECKHE OCHOBBI MPOMBIIIJICHHOW MNepepabOTKU CTeKiIa —
MEXaHUYECKOH, TEPMUUYECKOH, XUMUYECKOU. Peska, mmudoBKa, TMONMUPOBKA CTEKIA.
MommupoBanre. Meroabpl U CrOCOOBI YNIPOYHEHMsI CTEKJa — 3aKajieHHble, Oe30IacHbIe,
JAMUHHUPOBAHHbIE CTEKJIA. TEXHOJOTUYECKHE CXEMbl U MapameTpbl IMPOU3BOJCTBA, CBOWCTBA,
oOnacT mnpuUMeHeHUs. XUMHUYecKas MOoJupoBKa cTeksia. OCOOEHHOCTH CIEKaHUS CTEKOJ.
IlenocTekio — CTpyKTypa, CBOMCTBA, IPUMEHEHUE.

CTeKIIHHOE BOJIOKHO CTPOUTENIBHOI'O M TeXHMYEeCKoro HasHaueHus. Kiaccuduxanms,
TUIIBL M COCTaBbl CTEKOJI, CHEIHU(UYECKHE CBOMCTBAa BOJOKOH. TEXHOJOTHYECKHUE CXEMBI,
MeTOoabl (POPMOBAHUS, OCHOBHOE oOopynoBaHue. OO6iacTé MpUMEHEHHMS W NEPCHEKTHBBI UX
pacuImpeHusl.

OManun u mnokpeiThs. Kraccudukanusi CHIMKATHBIX TOKPBITUN, XapaKTEepPHCTHUKA
OCHOBHBIX THUIMOB. OCOOCHHOCTHM XHUMHYECKHX COCTAaBOB M MAaKPOCTPYKTYpPhI SMajeBbIX
NOKphITHH. DU3MKO-XMMUYECKHE TPOLECChl W SBJIEHUA MPU HSMAIUPOBAHUM METAILJIOB.
TexHoJOTHYECKas CXeMa, XapaKTEPUCTHKA OCHOBHBIX TEXHOJOTMUECKUX CTAIUN 3MaIUPOBAHUS,
npuMeHsiemoe o0opya0oBaHUeE.

Crexnokpucrammueckue  Mmatepuaibl  (CKM).  OOmue  MONOXKEHHUS  TEOPUU
KAaTaJM3UPOBAHHOM KpUCTAIM3AllMM  CTEKJIa Kak HaydyHOM oOcHOBbI mnonydeHuss CKM.
Ocnouble Tunbl CKM - ¢a3oBblii cocTaB, CTpYyKTypa, CBOWCTBA, 00IacTH NPUMEHEHUS.
[lepcnextuBabie CKM.

4. O0beM yueOHOM THCHHUILINHBI

o B akan.
Bunpl yue6HOM paboThI B 3au. en. qacax

OO1m1ast TpyA0€MKOCTb AUCIUIUIMHBI 10 Y4eOHOMY IJIaHy 9 324
AyIHUTOpPHBIE 3aHATHS: 0,72 26

Jlexuum (JI) 0,22 8

JlaGopatopusie padora (JIP) 0,17 6

[Ipaktuueckue 3ausarus (113) 0,33 12
CamocrosrenbHas pabora (CP): 8,0 289




Pedepat 2,0 72

[ToaroToBka K 1a00paTOPHOMY MPAKTHKYMY 2,0 72

CaMocCTOSTENBHOE U3YUEHHE PA3JIEIIOB TUCIIUILINHBI 3,75 135
Bug utoroBoro KOHTpOJIs: SK3aMEH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«OcHoBbI kBaHTOBOI xumumw» (b1.B.J1B.7.1)

1. eau quCHUNIAHBI:

- JIOTUYECKH  OpPraHM30BaHHOE O3HAKOMJIEHHE C OCHOBHBIMH  TOHSATUSIMHU
COBPEMEHHOM KBAaHTOBOW XMMHH;

- W3YyYCHHE OCHOBHBIX KBAaHTOBO-XMMHUYECKHX METOJIOB pacyera CTPOEHUS U
CBOMCTB XMMHUYECKHX CHCTEM;

- O3HAKOMJICHHE C OCHOBHBIMU IMPEACTABJICHUSMH O XUMHUYECKOM CBSI3M U
MEXKMOJIEKYJISIPHBIX B3aUMOJICHCTBUSIX;

- O3HAKOMJICHHE C OCOOEHHOCTSMH XHMHUYECKOW CBSI3H, MEXMOICKYISIPHBIX
B3aUMOJCHCTBUI U CBOMCTB MOJIEKYJIIPHBIX CUCTEM U IIOJIMMEPOB;

- MpUOOpETEeHHE HABBIKOB pabOThl C OCHOBHBIMH KBAaHTOBO-XMMUYECKUMU
KOMIBIOTEPHBIMHU HPOrpaMMaMH, UCIIOJIb3yEMbIMU Ha MPAKTUKE.

2. B pe3yabTaTre wH3yyeHusi AUCHMILVIMHBI O0y4YalIUMiicsi MO mporpamMmme
0akajaBpuaTAa J0JIKEH:

Obnaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

- FOTOBHOCTBIO MPUMEHSTh AHAJIUTUYECKHE U YHUCJICHHBIE METOJbl pELICHUS
MOCTABJICHHBIX 3a/a4, UCIOJIh30BaTh COBPEMEHHbIC HH(DOPMAIIMOHHBIE TEXHOJIOTUHU, TIPOBOAUTH
00paboTKy HH(pOpMAIlUKM C HCMOJB30BAHUEM NPUKIATHBIX MPOTPAMMHBIX CpPEICTB C]epsl
npodeccruoHabHOM NesSTeNbHOCTH, HCIIOIh30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUN U Oa3bl
JAHHBIX B CBOEH Mpo(hecCHOHATBHOM 00JIaCTH, MaKeThl MPUKIAJAHBIX MPOTpPaMM Ui pacuera
TEXHOJIOTUYECKUX MapaMeTpoB obopynoBanus (I1K-2);

- CIIOCOOHOCTBIO IUIAHUPOBATh U TMPOBOJAUTH (U3MYECKHE U XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOAUTH 00pabOTKY UX Pe3yabTaTOB U OLICHUBATH MOTPEIIHOCTH, BBIABUTATH
TUINOTE3bl U YCTAHABIMBATH T'PAHULIBI UX MPUMEHEHUs, MPUMEHATh METOAbl MAaTEMaTUYECKOIO
aHalM3a U MOJICTTMPOBAHUS, TEOPETUUECKOTO U dKCTIepruMeHTanpHoro uccnenoBanus (I1K-16).

Suams:

- OCHOBHBIE€ MOJIO)KEHHUSI KBAaHTOBOM XHWMHH, COBPEMEHHOM TEOpUHM XUMHUUYECKOU
CBA3UM M MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUSL U NPUMEPHI €€ MPUMEHEHHS K KOHKPETHBIM
XUMHYSCKUM CHCTEMaM;

- MPUHLUIIBI  KOJMYECTBEHHOW XapaKTEpPUCTUKH ATOMHOW U BJIEKTPOHHOM
CTPYKTYPbI MOJIEKYJISIPHBIX CUCTEM U MOJIUMEPOB;

- OCHOBHBIE B3aMIMOCBSI3M M@Ky OJIGKTPOHHOW CTPYKTypoi U  (usuko-
XUMHUYECKMMHU CBOMCTBAMU BELIECTB, JIEKAaIllMe€ B OCHOBE YIIPaBJIECHUS CBOMCTBaMU;

- BO3MOYKHOCTHM OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUYECKUX PACUETHBIX
METO/IOB ¥ 00JIACTH X TPUMEHUMOCTH.

Ymems:

- MPUMEHATh KBAHTOBO-XMUMHMYECKHE TMOAXOAbl H METOJbl JJsl  pacuera,
MHTEpIpPETALMU U NPEJICKa3aHUsl CTPOCHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U MOJIMMEPOB.

Bnaoemns:

- SJ€MEHTAapHBIMM HaBbIKAMU TMPUMEHEHHS] KBAaHTOBO-XMMHUYECKHUX MOAXOJO0B M
METOJIOB M MHTEPIPETAUN PE3YJAbTATOB MPU PELIEHUU MPAKTHUYECKUX TEXHOJOTMYECKUX 3a/ay
Y CTaHJIAPTHBIMU KBAHTOBO-XUMHUYECKUMU KOMITBIOTEPHBIMU ITPOTPAMMAMH.

3. Kparkoe conep:kanue 1uCHUIIHHBI

Beenenne. IlpenMer kBaHTOBOM XuMHMHM. PoOnb KBaHTOBOM XHMUHA B OIMCAHUMU
XUMHUUYECKUX SIBJICHUW M TPOLECCOB. B3anMMOCBA3b KIACCHUYECKOM M KBAHTOBOW MOJENIEH



MOJIEKYIL.

Mopayab 1. O6mmue nNpuHIMITE KBAHTOBOW XUMHUH

OcCHOBHBIE TIOJIO)KEHUSI KBAaHTOBOM MeEXaHUKU. BapuallmoHHBIH METOJ HAXOKJICHUS
BOJIHOBBIX (pyHKIMii. [IpubnrkeHne HE3aBUCUMBIX YacTHUIl. MeToJ CaMOCOTJIACOBAHHOTO TIOJIS
11t aToMoB. [TpubnnxeHne HeHTPaTbHOTO MOJIA. ATOMHBIE OPOUTAIH U UX XapaKTEPUCTHKH.

OHO3NEKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJIHOBBIE (DYHKIIUU U METO/BI UX pacyeTa.

AHTHCUMMETPUYHOCTh  JJIEKTPOHHOW  BONHOBOM  ¢dyHkumu.  CrnuH-opOHTAIH.
Herepmunant Cnelitepa. Beenenune B meroabl Xaptpu-®Pokxa u Kowna-Illama, xumuueckas
TPAKTOBKA pE3ylbTAaTOB. DJIEKTPOHHBbIE KOH(UIYpallM aTOMOB C TOYKHM 3pPEHHs] KBAaHTOBOM
XUMUHU.

MoayJasb 2. MeToasl KBAaHTOBON XUMHH

[Tpubnuxenne bopua-Onmnenreiivepa, anuabaTHYEeCKUi TOTEHIMAT U IMOHSTHE
MOJIEKYJIIpHON  cTpyKkTypbl. Metonpl Xaprpu-®oka u Kowna-lllsma g MoseKysbl.
[Tpubmmxenne MO JIKAO. DnektpoHHas Koppensuus. Meroa KOH(UrypalmoHHOTO
B3aUMOZCHCTBUA. Teopus Bo3MyleHU. Pacuer sHEpruu qucconuanuy XUMUYECKUX CBSI3EH.

Uepapxust MmeTo10B KBaHTOBOKM xuMuH. Heammnupuueckass kBaHToBas xumus. bazucHbie
(GYHKIUU U1 HEeAMITUPUUECKUX pacyeToB. ATOMHBIE M MOJICKYJIApHBIE Oa3ucHble Habopsl. Poib
0a3ucHBIX (DYHKIMI B ONMUCAaHUU CBOMCTB Moiekyhd. ITomysmmnupudeckue meronabl. BanenTHoe
npulIInKeHue. m-3NeKTpoHHoe npubmmwkenue. Meron Ilappusepa-Ilomna-Ilappa. [Ipoctoit u
pacIIMPEHHBIN METObI XFOKKEIIA.

TOYHOCTH KBAHTOBO-XUMHUUYECKUX PACUETOB CBOWCTB MOJIEKYIL.

Mopyasp 3. XuMuueckas CBA3b U MEXMOJIEKYJISIPHbIE B3aUMOEHCTBUS

OpbOuranbHas KapTUHa XUMUYECKOM cBs3M. KOHCTpyKTHBHas M JECTPYKTHBHAs
uHTepdepeHus opouTaneil. MonekynsipHble OpOUTAIN U UX CUMMETpUIHASA KilacCU(pHUKAIMSL.
Koppensuuonnslie auarpamMmbl. DJIEKTpOHHbIE KOH(DUTYpalluy JABYXaTOMHBIX MOJIEKYJ. AHalu3
3acesieHHocTel opOuTaneit mo Mamukeny. [loHsTue o 3apsiiax u mopsiikax cBsizei.

IIpocTpaHCTBEHHOE pacHpeneeHUue JJIEKTPOHHOM IUIOTHOCTHM M XMMHUYECKas CBSA3b.
MesxmoutekyssipHble  B3aumojaeicTBus. JledopmalioHHast 351eKTpoHHas IUIOTHOCTh. Cuibl B

MOJIEKYJIaX.

3axmroueHre. KBaHTOBask XUMHUsSI KaK MHCTPYMEHT IIPOTHO3a B XMMUH.

4. O0beM y4eOHOI TUCHUNINHBI

Bunpl yae6HOM paboThI B 3agernHbIX B akagem.
eMHUIAX gacax
OO11ast TPYA0EMKOCTh AUCIUILIMHBI 10 YIeOHOMY IJIaHy 3,0 108
AyIHUTOpPHBIE 3aHATHS: 0,34 12
Jlexuun (Jlek) 0,17 6
[Ipaktuueckue 3austus (113) 0,17 6
CamocrosrenpHas pabora (CP): 2,55 92
Bun koHTpOIs: 3a4eT/IK3aMeH 0,11 4
AHHOTanuA padoyeil NPOrpaMMbpl JTUCHHUIJIMHBI
«JlomonuTenbHble riaassl pusukmw» (b1.B.1B.7.2)

1. Leap (MCHMIVIMHBI — IPHOOPETEHUE 3HAHUN 110 OCHOBHBIM pa3zenaM (pU3UKH U
YMEHHMIO IPUMEHATDH UX B JPYTUX €CTECTBEHHOHAYUYHBIX IUCLUIIMHAX.

2. B pesyabTaTe n3y4eHusi AMCHHUILIMHBI 00y4AIOMIMICS T0JIKEH:

Obaaoams crnenyromumu npodeccruonansabiMu (ITK) kommereHusmu:

— TOTOBHOCTBIO MPUMEHSATh AQHAIUTHYSCKHE W YHCICHHBIE METOABl PEIICHHUS
MOCTABJICHHBIX 33]1a4, UCIIOJIb30BATh COBPEMEHHbIC NH(POPMAIIMOHHBIE TEXHOJIOTHUH, IPOBOUTH
00paboTKky HMH(pOpPMALUU C MCIOJb30BaHUEM NPUKIAIHBIX HPOTPAMMHBIX CPEICTB Cchepbl
po(heccHOHaTBbHON JIeTEIbHOCTH, HCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JIaHHBIX B CBOEW mHpodeccroHasbHOW 00IacTH, MaKeThl MPUKIATHBIX HPOTpaMM sl pacdyera




TEXHOJIOTUYECKUX napaMeTpoB obopynoBanus (I1K-2);

— TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHHSI OCHOBHBIX (DPU3WYECKUX TEOPHUIl Ui pelIeHUH
BO3HUKAIONINX (PU3MUYECKHX 3a][a4, CAMOCTOSITEILHOTO MPHOOPETeHUsT (PU3UUECKUX 3HAHHM, JIIs
MOHUMAaHUS MPUHIIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOISALIUX 32 MPEACIbI
KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus (11K-19).

3nams:

— (uU3MYECKUEe OCHOBBI KBAHTOBON CTAaTHUCTUKH (MCXOJHBIE «0a30BbIE» IOJIOKEHUS,
OCHOBHBIE€ KBaHTOBBIE CTATUCTUYECKHUE PACTIPECIICHU);

— DJEMEHTHl 30HHOM TEOPUM IIPU TPAKTOBKE pa3jIM4YHBIX CBOMICTB METaJIOB,
JUBJIEKTPUKOB U MOIYIIPOBOJAHHUKOB;

— 0aszoBble (hU3MUYECKHE TMOHATHS O KBAHTOBBIX TEOPHUAX TEIJIOEMKOCTU (Ha MpHUMEpe
KPUCTANTNYECKUX TE);

— 2JIeMEHTHl (QU3UKU TBEPAOro Tesa (MCXOJHBIE MOHATHS O KpHcTauiorpaduu, THmax
KPUCTAIUIMYECKUX  CTPYKTYp; CBEOEHMs O  SBJIEHMM U  KBAHTOBOM  TPaKTOBKE
CBEPXIIPOBOAUMOCTH).

Ymemu:

— TMPUMEHATh MCXOAHbIC (U3MUECKUEe (TEOPETUUECKUE) 3HAHUS TPH PeIleHUH
npodeccroHabHBIX 33/1a4;

— MPOBOJUTH OLIEHOYHBIE PACUEThl U OCYILECTBIATh (Ha KaUECTBEHHOM YpPOBHE) aHAJIM3,
Ha0IIONAEMBIX SIBIIEHUI.

Braoemw:

— HaBBIKAMU OOOCHOBAHUSI CBOMX CYXKIEHHUH, YTO CIIOCOOCTBYET MPaBUIHLHOMY BEIOOPY
METOAMUKH ITPOBOJUMOIO CTYJAEHTOM HUCCIIEI0OBAHUS.

3. Kpatkoe coaepkanue 1uCUNJINHBI

1. DneMeHTBl KBAHTOBOM CTaTUCTHKHU.

OneMeHTbl KBAaHTOBOW cTaTuCTUKU. KBaHTOBas cucTeMa M3 OJUMHAKOBBIX YacCTHII.
[IpyHIMI TOXAECTBEHHOCTH OJMHAKOBBIX YacTHll. CHMMETpPUYHBIE W HECUMMETPUYHBIE
BOJIHOBBIC (DYHKITUH, OTHCHIBAIOIIME COCTOSHHS TOXKIECTBEHHBIX MHUKpodacTull. Bo30oHBI H
¢depmuonsl. [Tpunnun [Maynmu. KBantoBele cratucrudeckue pacnpenaenenus bose-Diinmreiina u
®epmu-/lupaka. BeIpoxk1eHHBIN 21EKTPOHHBIN I'a3 B KpUCTAUIaX (METAILIBI).

2. Meranbl, U3IEKTPUKHU U MOITYIIPOBOJHUKH C TOUKH 3PEHUS 30HHOU TEOpUHU.

OHepretuueckue 30HBI: cratuctuka ®depmu-llupaka, sneprus PepMu. DJIEKTPOH B
NEPUOINYECKOM I0JIe KpucTaiia: 3¢ (heKTUBHAs Macca IEKTPOHa.

3. DneMeHTHl (U3UKU TBEPAOTO TETA.

®usuka tBEporo Tena (OTT): onpenenenue, cBA3b C APYTUMU AUCUUIUTMHAMH, OOBEKTHI
U3yueHHsI, Kpyr pemaemblx 3anady. CBs3p ¢  Kpuctauiorpapuei, KpHCTALIODU3UKOH U
kpuctasoxumueil. KongencupoBanHoe cocrosiHue. Ilonxon k omnucaHuio TBEPABIX Tell.
Crpykrypa kpuctamioB. Cummerpus U  (uU3MYECKHE CBOWCTBA KpPHUCTAIOB. THIIBI
KPUCTANINYECKUX CTPYKTYp (oOmas xapakrepuctuka). [I1OTHBIE ymakoBKHM: KyOWdecKas u
rekcaroHajgbHas (Ha KadecTBEHHOM YypoBHeE). [loHsATHE O CBEpXNPOBOAMMOCTH (KBAaHTOBBIC
NPECTaBJICHUS HAa KAUECTBEHHOM YPOBHE).

4. O0beM yueOHOH TUCHMILIHHBI

Bunpl yue6HOM paboThI B 3aueTHBIX B akanem.
eIMHUIIAX yacax
OO11ast TpyA0€MKOCTb AUCHUIUIMHBI 10 Y4eOHOMY IJIaHy 3,0 108
AyIUTOpPHBIE 3aHATHS: 0,34 12
Jlexunu (Jlek) 0,17 6
[Ipaktuueckue 3austus (113) 0,17 6
CamocrosrensHas pabora (CP): 2,55 92
Bun koHTpOIs: 3a4eT/IK3aMeH 0,11 4

4.5. IlpakTukn




AHHOTanusA padoyeit nporpammsel yueOHo# npaktuku (b2.Y.1)

1. Hdeap AMCUMMIIMHBI — TOIYYEHHE CTYACHTAMH OOIIMX MPEACTaBICHUN 00 OCHOBHBIX
BUJIaX TYTOIUIABKMX HEMETAJUIMYECKUX M cuiaukaTtHelX martepuanoB (THCM), 3HakomcTBO ¢
paboToif TPEeANpHUATHI W TEXHOJOTWYECKUX JIMHUW TIO0 WU3TOTOBICHHUIO HU3MEIHA WX ITHX
MaTepHaloB, a TaKXXe MOJy4YeHHE NEPBUYHBIX NMPOPECCUOHATIBHBIX YMEHUNA M HABBIKOB ITyTEM
CaMOCTOSITEJIBHOTO TBOPYECKOI'O BBIIIOJHEHMSI 3a/1a4, IOCTABIEHHBIX IPOIrPAMMO MPAKTUKH.

2. B pesyabraTe n3y4eHusi AUCHHUILIMHBI 00y4AIOLINICS JOJKEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— TOTOBHOCTb IPUMEHATh AHAIUTUYECKUE U YHUCIEHHBIE METOJbl PEUICHUS
MIOCTaBJICHHBIX 3a/1a4, UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIE TEXHOJIOTHH, TPOBOIUTh
00paboTKy WHPOpPMAIUM C HCMOJB30BAHUEM NPUKIAIHBIX MPOTPAMMHBIX CPEICTB C]epsl
po(hecCHOHANBHON JIeITETLHOCTH, HCIIOJIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
TAHHBIX B CBOEH MpodeccHOHAIbHOM 00JacTH, MaKeThl MPUKIAAHBIX MPOTpaMM JUIS pacyeTa
TEXHOJIOTUYECKUX MapaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO  HCIOJIb30BaThb  HOPMAaTHBHBIE JOKYMEHThl IO  KauyecTBY,
CTaHJApTH3AMH U CepTU(UKALUU MPOTYKTOB U M3ZCTHUH, FIEMEHTbl SKOHOMUYECKOTO aHAIN3a
B npaktuueckoit nesarenpbHoctu (I11K-3);

- TOTOBHOCTb MCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COEIMHEHUI
¥ MaTepHajoB Ha UX OCHOBE JJIs pelieHus 3a1a4 npodeccruonanbHo aesrensHoctu (1TK-18);

- TOTOBHOCTh M3y4aTh HAay4YHO-TEXHHYECKYI0 HH(OPMAIUIO, OTEYECTBECHHBIH U
3apyOeXHBIN OMBIT N0 TeMaTuke uccienosanus (I11K-20).

3namy:

- ocHoBHEI¢ Bl THCM u n3aennii Ha UX OCHOBE;

- OCHOBHBIE CIIOCOOBI M TEXHOJOTMYeckHe mnapamerpsl mnpousBoictBa THCM wu
U37eNINii Ha UX OCHOBE;

Ymemo:

— onpenaensaTh BuA U HazHaueHrne THCM u uznenuit Ha ©X OCHOBE;

- HCII0JIb30BaTh HOPMAaTUBHBIE JOKYMEHTHl IO KauecTBY, CTaHIApPTU3ALUU U
cepTH(UKALUU MPOAYKTOB M H3JENUHN, 3JIEMEHThl SKOHOMHUYECKOTO aHAIM3a B MPAKTHYECKOU
NEeSITEIbHOCTH;

Braoemw:

- KOMIUIEKCOM TI€pBOHAYAJIbHBIX 3HAHUNH M TPEACTaBICHUH 00 oOpraHuzauu
npou3BoacTBa THCM u u3nenuii Ha X OCHOBE;

- HABBIKAMU H3JI0)KEHHUS IOJIyYEHHBIX 3HAHWW B BHUJAE OTYETA O IPOXOXKIAECHUU
IIPAaKTUK{, ONMCAHHUA MCXOJHBIX MAaTE€pPHAJIOB, TEXHOJOTMYECKOM CXEMbl IPOM3BOJCTBA,
KOHTPOJIS1 KaueCTBa FOTOBOW IIPOAYKIINH;

- HaBbIKAMU DPAabOTBl € HAyYHO-TEXHMUYECKOW, CIIPABOYHON JIUTEpaTypoil u
AIEKTPOHHBIM PECYpCaMu 0 TEOPETUUECKUM U TexHosiornueckuM acrekram THCM.

3. KpaTtkoe conep:kanue pa3iesioB JMCHHUIIIMHbI

Monynb 1. O3HaKOMIJIEHHE C TEXHOJIOTUEN ITPOU3BOJCTBA U CTPYKTYPOH IIPEAIPUATHS 110
npousBojcTtBy THCM.

O3HaKkoMJIEHHE C MCTOPHEN IPOM3BOJCTBA CUIMKATHBIX MAaTEpUAJIOB M M3JEIMM Ha MX
OCHOBE, IIPUPOJHBIMM MaTE€pUalaMM, HCIOJIb3YEMbIMH M1 3TUX Lened. O3HakoMIIEHHE C
OCHOBHBIMHM TEXHOJOTMUECKUMH CTaausIMU U criocobamu mpousBojactBa THCM, cBoiicTBamu
u3enui 1 00JacTAMU UX IPUMEHEHHUSL.

OOmass xapakrtepucTuka mnpennpusatusi. HomeHknarypa U 00beMbl BBITYCKacMOMU
npoaykuuu. Meron npousBonacTBa. IIpuHIMNManbHAs TEXHOJOTHYECKAash CXeMa MPOU3BOJCTBA
npoaykuuu. CTpyKTypa NpeAnpusiTUs, OCHOBHBIE IPOU3BOJICTBEHHBIE 11€XA U OTJEIICHHUS.

Monynp 2. M3ydeHre OCHOBHBIX TEXHOJIOTMUECKUX IMPOILIECCOB, IAPaMETPOB U METOJIOB
UX PETYIIMPOBAHUS HA KOHKPETHOM MPEANpUATUH 110 pou3BoacTBy THCM.



OcCHOBHBIE MPOU3BOICTBEHHBIE NPOLECCH] B COOTBETCTBUU C TEXHOJOTUYECKOH CXEMOMU
npeanpustis.  OCHOBHBIE — MapaMeTphl  MPOU3BOJCTBEHHBIX  NPOIECCOB U pabOTHI
TEXHOJIOTHYECKOTO 000pynoBaHUs. MeTOabl KOHTPOJS M YIPABJICHUS TEXHOJIOTMYECKUMHU
npoueccamu. KoHTposb kauecTBa rOTOBOM MPOTYKIMH.

Mopnyns 3. Cucremarusanus Marepuanna, IoAr0TOBKa OTYETA.

OO6oOuieHne M cucTeMaTH3alys JaHHBIX IO CTPYKTYpE, TEXHOJIOTUH IPOU3BOJICTBA,
IPUMEHSEMOMY 000PYI0BAaHHIO, BBIITYCKAEMOW MPEANPUATHEM NPOAYKIIMH, METoAaM U popmMam
KOHTPOJIs MpoayKuuu. ITouck u c60p HEAOCTAIOMIUX JAHHBIX.

O3HakoMJIEHHE C TMEPCIEeKTUBHBIMUA HAay4YHBIMU pa3paboTKamMu B 00JAacTH CO3/aHUS U
npumeHenuss THCM. Ilocemenune Hayunbsix mnabopatopuil kadenp U 3HAKOMCTBO €
opraHu3zanyeit paboThl B UCCIIEI0BATEIbCKON J1a00paToOpuu.

IloaroroBka 1 HamMcaHWE OTYETA.

4. O0beM yueOHOM THCHUILINHBI

. B 3agerneix | B akagem.
Bunp! yue6HON paboOThI

eIMHUIIAX qyacax
OOmast TpyA0€MKOCTb AUCHUIUIMHBI IO y4eOHOMY IIIaHY 3,0 108
CamocrosrensHas padora (CP) 3,0 108
CaMoCTOATENBHOE MOJYYEHUE U OCBOCHUE 3HAHUW, yMEHUI 3.0 108

Y HaBBIKOB B COOTBETCTBUU C MPOTPAMMOI

By KOHTpOJSA: 3a4€ET C OLIEHKOU — —

AHHOTanusA pado4eil NporpaMMbl
HAay4YHO-Hccie0BaTe1bckoi padorsl (b2.H.1)

1. Heap aucuumIMHbBI — mpuoOpeTeHue oOydyaromuMcsl 3HAHUA M KOMIIETEHIMH TI0
OpraHu3alui W TPOBENECHUIO HAYyYHBIX HCCIEIOBAHUN B OOJIACTH TEXHOJOTHH TYTrOIJIaBKUX
HEOPraHMYECKUX M CHIMKATHBIX MaTepHalioB, MO OOpabOTKE W MPEACTABICHHUIO PE3YJIbTaTOB
HAYYHBIX UCCIIEI0BAaHU B (hopMe HAyYHBIX MyONUKAIMNA U BBICTYIUICHUH.

2. B pe3yabraTe n3y4eHusi AUCHHUILIMHBI 00y4AKOLINICS JOJIKEH:

Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:

— IUTAHUPOBATh M MPOBOAMUTH (PU3MUECKHE M XUMHUYECKHUE SKCIEPUMEHTHI, IPOBOIUTH
00paboTKy X pe3yJbTaTOB M OLIEHUBATh NOTPEIIHOCTb, BHIABUIaTh TUIIOTE3bl U YCTAHABINBATh
IPaHULbl UX NPUMEHEHHUs, IPUMEHATh METOAbl MATEMAaTUYECKOTO aHAJIM3a U MOJEIMPOBAHMUS,
TEOPETUYECKOTO U KCIIepUMeHTanbHoro uccienoBanus (11K-16);

— TOTOBHOCTBIO HM3Yy4aTh HAyYHO-TEXHHYECKYI0 HMH()OPMAILIMIO, OTEYECTBEHHBIH U
3apyOeXHbIN OMBIT N0 TeMaTuke uccienopanus (I11K-20).

3nams:

— COBpEMCHHBbIE Hay4dHbI€ JOCTIIKEHHS W IEepPCIEeKTUBHBIC HampaBlieHHs paboT B
00J1aCTH TEXHOJIOTUHU TYTOTUIABKUX HEOPTaHUYECKUX U CHIIMKAaTHBIX MaTepuanos (THCM);

—  CTaTUCTHYECKHE METO]IbI 00pPadOTKHU 3KCIIEPUMEHTAIBHBIX PE3YIbTATOB;

— COBPEMEHHBIE METOJbl UCCIICOBAHMS TYTOIUIABKUX HEOPraHMYECKUX M CHIMKATHBIX
MaTepHaIoB.

Ymemo:

— I[PUMEHATh 3HAHMS, TOJYYEHHbIE IIPU HU3YYEHHUHM €CTECTBEHHOHAYYHBIX U
CHEeUATbHBIX TUCHUIUIMH, JUIS peuleHus (yHIaMEHTAIbHBIX M NPUKIAJHBIX 337ad B 00JacTu
TEXHOJIOTMH TYTOIUIaBKUX HEOPraHUYECKUX M CJIMKATHBIX MaTEpUasoB;

—  (opmynupoBaTh LIENH U 331a4M HAYYHOTO MCCIIeI0OBaHMUS;

— o00pabaTeiBaTh, AaHAIM3UPOBATH, WHTEPIPETUPOBATH M 0000IIATh PpE3yIbTATHI
HAy4YHOTO MCCIIE0BaHNUS;



— TMPEICTaBIIATh MOJYYEHHBIC PE3yNbTaThl HAYYHOTO HCCIEIOBaHMS B BHUJIE OTYETOB,
HAy4HBIX CTATEH, IPE3CHTALUN.

Braoemu:

— HaBbIKAMU IUJJAHUPOBAHUS W TMPOBEJCHUSA HAy4YHBIX HCCIENIOBaHUM B 0OJacTu
TEXHOJIOTUH TYTOTUIABKUX HEOPTaHUYECKUX U CHIIMKATHBIX MaTePHAJIOB;

— HaBbIKaMH pabOTBl C HAYYHO-TEXHHYECKOH, CIPABOYHOM JHUTEpaTypol U
3JIEKTPOHHBIMHU PECYpCaMHu.

3. Kpatkoe conep:kaHue TUCHUNIHHBI

1. ITocTaHoBKa LeIM U ONpezeTeHne 3a1a4 ucciueaoBanus. ONeHKa aKTyalbHOCTH TEMbI
Hay4YHOU paboThl. [InannpoBanue HayyHOU PabOTHI.

2. CocTaBieHHE aHATTUTHYECKOT0 0030pa M0 TeMe HCCIeI0BAHMUS.

3. BeiOop MeT0/10B Hccae0BaHus AJIs pEIICHUs] KOHKPETHBIX HAYYHBIX 3a/1a4.

4. OueHka JOCTOBEPHOCTH IIOJIYYEHHBIX pe3yibTaToB. MeETObl CTaTUCTUYECKOU
00pabOTKH IKCTIEPUMEHTATBHBIX IAHHBIX.

5. I'padmueckoe mpencTaBieHUE pe3yiabTaToOB uccienoBaHus. IloaroroBka noxiana u
MPE3EHTAIMH [0 TeME PaOOTHI.

OtanaMyd Hay4yHOTO MWCCIICAOBAHUS SBISIIOTCA: aHaIM3 U 000OIIEHHWE COBPEMEHHBIX
TEOPETHUYECKUX MPEACTABICHUHN U UX MPAKTUUECKON pearn3aliiy 1o TeMaTHKE HAyYHOU paboThI;
¢dopmynupoBaHue IIeNeH, 3ahad M HaNpaBJICHUI MCCIEAOBaHUS; BBIsBICHHE 3(PPEKTUBHBIX
METOJIOB M METOJUK JOCTH)KEHHUS JKENaeMbIX pe3ylIbTaTOB WCCIEIOBaHMS, IPOBEICHUE
COOTBETCTBYIOIMX OSKCIEPUMEHTOB IS TOJYyYCHHUS NPAKTUUYECKUX PE3yJIbTaTOB; aHAIU3,
UHTEepOpeTanyst u 0000IIeHHe pe3ylbTaTOB MCCIENOBaHUSA; (OPMYIMPOBKA BBHIBOJOB;
HalMCcaHue OTYeTa. YKa3aHHbIC 3TAlbl JOJDKHBI IPUCYTCTBOBATH B HAYYHOM OTYETE CTY/AEHTA U
NPEICTaBIATHCA UM Ha 3a4eTe.

Bupl HaydHBIX HCCIEJOBAHUMN, BHIIOTHIEMbIX CTYIEHTOM:

— AHanuTHYecKHe HCCIEeIOBaHMs, HANpaBlIEHHbIE Ha HM3yYEHHWE M aHAJIU3 HOBBIX
TEXHOJIOTUH B 00J1aCTH TYTOIUIABKHX HEOPraHUYECKHUX U CHIIMKATHBIX MaTEpUAIIOB.

— Hayunsle uccnenoBaHus, HalpaBJICHHbIE Ha PEUICHWE KOHKPETHBIX HAyYHBIX 3a/1a4
IUIsL CO3/IaHUS] HOBBIX MaTEpUAJIOB U U3yYEHHE UX CBOMCTB.

4. O0beM yueOHOM TUCHHMILINHBI

. B 3agernbix | B akan.
Bunpl yaeGHOM paboThI A

eIMHUIAX qacax
OO11ast TpyA0€MKOCTh AUCHUIUIMHBI TI0 YIeOHOMY IIJIaHy 3 108
AyIHUTOpPHBIE 3aHATHS: 3 108

CamocrosrenbHas padora (CP): - -
Buj uTOroBOro KOHTPOJIS: 3a4eT C OLIEHKOM - -

AHHOTanMA padoyeil nporpaMmMsbl Npou3BoaAcTBeHHOM npakTuku (b2.11.1)

1. Heap AUCHMIUIMHBI — TPAKTHUYECKOE O3HAKOMIICHHE W H3YyYeHHE IPOIIECCOB
MIPOM3BO/ICTBA OCHOBHBIX BHUJIOB BSDKYIIMX MAaTepUANIOB, CTPYKTYpPbI MPEANPUSTHI, METOJI0B U
0COOEHHOCTEH YNpaBJICHUS TEXHOJOTMYECKMM IPOLIECCOM M OCHOBHBIM TEXHOJIOTMYECKUM
obopymoBaHUEM.

2. B pe3yJjbTaTe H3y4eHUs TMCHUIIMHBI 00y4YarOUIMiics J0KeH:

Obaaoams crienyromumu npodeccuonanbubiMu KoMrereHusamu (I1K):

- CIOCOOHOCTBIO M T'OTOBHOCTBIO OCYIIECTBIIITH TEXHOJOTHUYECKHH Mpolecc B
COOTBETCTBUHM C pErJaMEHTOM M UCIOJb30BaTh TEXHUYECKUE CPEACTBA Uil H3MEpPEHUs
OCHOBHBIX IapaMETPOB TEXHOJIOIMYECKOI0 IIpoLecca, CBOMCTB chlpbs U npoaykuuu (11K-1);

- TOTOBHOCTBIO TPHUMEHATh AHAIUTHYECKUE M YHUCICHHBIE METObl PEIICHUS]
MIOCTaBJICHHBIX 3a/1a4, UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIE TEXHOJIOTHH, TIPOBOIUTh
00paboTKy HMH(pOpPMALMU C MCIOJb30BaHUEM NPUKIAIHBIX HPOTPAMMHBIX CPEICTB Chepbl
po(heccHOHANBHON JIeTETbHOCTH, HCIIOJIb30BATh CETEBBIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl



TAHHBIX B CBOEH MpodeccHoHaIbHOM 00JacTH, MaKeThl MPUKIAAHBIX MPOTpaMM JUIS pacyeTa
TEXHOJIOTUYECKUX mapaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO ~ HCIOJIb30BaThb  HOPMAaTHBHBIE  JOKYMEHThl IO  KauyecTBY,
CTaHJApTH3ALMH U CePTU(UKALUU MPOIYKTOB U M3ZCTHH, FIEMEHTbl SKOHOMUYECKOTO aHAIN3a
B npaktudeckoit nesarenpbHoctu (11K-3);

- CIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUsI IpU pa3padboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHU C Y4ETOM
AKOJIOTUYECKUX nocnencTBuil ux npumenenus (I[1K-4);

- CHOCOOHOCTHIO HCIIOJIb30BaTh IpaBuJIa TEXHUKHU 0e30macHOCTH,
MIPOU3BO/ICTBEHHON CaHUTAPHH, TOKAPHOKH 0€30IaCHOCTH M HOPMBI OXpaHbl TPyAad, U3MEPATh U
OLICHMBATh IapaMETpPbl MPOU3BOJACTBEHHOTO MHMKPOKJIMMATa, YPOBHS 3albUIEHHOCTH U
3ara3oBaHHOCTH, IIIyMa, U BUOpamuu, ocBenieHHocty pabounx mect (I1K-5);

— CIOCOOHOCTBIO  HAJ@KWBaTh, HACTpauBaTh U  OCYLIECTBIATH INPOBEPKY
o0opynoBanus u nporpammubix cpeacts (I1K-6);

- CIOCOOHOCTBIO ~ TPOBEPSATH  TEXHUYECKOE  COCTOSHHE,  OpPraHU30BBIBATH
npo(UIAKTUYECKHE OCMOTPBI U TEKYIIMHA PEMOHT O0OpYIOBaHMs, FOTOBUTH 00OpYyJOBaHUE K
PEMOHTY U IpUHUMATh 06opynoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOEHHIO M AKCIUIyaTalldM BHOBb BBOJMMOIO 00OpYyHOBaHUS
(IIK-8);

- CIOCOOHOCTBIO  AHAIM3MPOBATH TEXHUYECKYIO JOKYMEHTAIMIO, [0A0HpaTh
o0opyZ0BaHue, TOTOBUTH 3asBKH Ha MpHoOpeTeHue u peMoHT obopynosanus (I11K-9);

- CIOCOOHOCTBIO MPOBOJUTH AHAIHM3 CHIPbs, MAaTEPUATIOB U TOTOBOI MPOIYKILIHUH,
OCYILECTBJIATh OLIEHKY pe3yibTaroB aHanusa (I11K-10);

- CIOCOOHOCTBIO BBIABIATH U YCTPAHATh OTKJIOHEHHS OT PEXUMOB pabOTHI
TEXHOJIOTHYECKOro 000PyA0BaHUS U TapaMeTpoOB TexHoorudeckoro mporecca (ITK-11);

- CIOCOOHOCTBIO IUIAHUPOBAaTh M TMPOBOAUTH (U3NYECKHE U XUMHUYECKHE
HKCIIEPUMEHTBHI, IPOBOJUTH 00pabOTKY MX PE3yIbTaTOB U OLIEHUBATh MOTPEIIHOCTH, BbIIBUTaTh
TMIIOTE3bl U yCTAHABIMBATh IPAHUIIBI MX NPUMEHEHMS, IPUMEHATh METOJbl MaTEMaTH4YECKOIO
aHaJM3a U MOJICIIMPOBAHUS, TEOPETUUYECKOT0 U dKCIIepuMeHTanbHoro uccienosanus (I1K-16);

- TOTOBHOCTBIO MPOBOJUTH CTaHJAPTHBIE M CEPTU(UKAIMOHHBIC MCIBITAHUS
MaTepHaloB, u3enuil U TexHoaoruueckux npoieccon (I1K-17);

- TOTOBHOCTBIO ~ MCIIOJIb30BaTh 3HAHME CBOMCTB XUMHUYECKMX DJIEMEHTOB,
COCMHEHUII M MaTepualoB Ha UX OCHOBE /Ul peUIeHHs 3agad Hpo¢eccHOoHaTbHON
nestensHocTH (ITK-18);

- TOTOBHOCTBIO HCIOJIB30BATh 3HAHUSI OCHOBHBIX (DM3MUYECKUX TEOPHU JJIs pEeLIeHUs
BO3HUKAIONIMX (PU3MUYECKHX 3aJ][ad, CAaMOCTOSITEIbHOTO MPHOOpETeHNsT (PU3NUECKUX 3HAHUM, JIIs
MOHUMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIE BBIXOISIIMX 32 MPEAEIbI
KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);

- TOTOBHOCTBIO H3ydaTh HAyYHO-TEXHHUYECKYIO HMH(OPMAIUIO, OTEUECTBEHHBIH MU
3apyOeXHbIN OMBIT N0 TeMaTuke uccienoanus (I11K-20).

3nams:

- TEXHOJIOTMYECKHE IIPOLIECCHI, MPUHLMIINAIBHYI0 TEXHOJOTHYECKYIO CXEMY
IIPOU3BOJICTBA " OCHOBHOE TEXHOJIOTHUYECKOE o0opyZi0BaHUE, UCIOJIBb3YeMOE B
IIPOU3BOJICTBE BKYIIMX MAaTEPUAIOB WM U3IEINN HA UX OCHOBE;

- OpPraHM3aLMOHHYI0 CTPYKTYpY MpEANpUATUN 10 TNPOU3BOACTBY BSDKYILUX
MaTEpUajIoB MM U3JEIINN HAa UX OCHOBE;

- OCHOBHBIE TMPHHLUIIBI, METOAbl U (OPMBI  KOHTPOJISA  TEXHOJOTHYECKOTO
IpoLecca, HICXOIHOTO ChIpbsl U KayecTBa MPOAYKIUH;

- OCHOBHBbIE HOpPMAaTHBHbIE JOKYMEHTBHI 10 CTaHIAPTU3ALUU U CcepTU(UKALUU
IIPOYKIIMH MPEANIPUATUI O IPOU3BOACTBY BSIKYIIUX MATEPHAIIOB;

- IpaBUJIa TEXHUKU OE€30MaCHOCTH, SKOJOT'HH U MPOU3BOJACTBEHHONW CAaHUTAPUH;



Ymems:

- NPUHUMATh  KOHKPETHbIE  TEXHMYECKHE  peIIeHHs  INpH  pa3paboTKe
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHHUYECKHE CPEACTBA M TEXHOJIOTUH C YYETOM
HKOJIOTUYECKUX MOCIEACTBUI UX MPUMEHEHUS;

- UCIOJb30BaTh HOPMATUBHBIC JIOKYMEHTHI M0 Ka4yeCTBY, CTaHIAPTU3AIUH U
cepTH(UKALUU MPOAYKTOB M H3JEJNUH, DJIEMEHThl SKOHOMHUYECKOTO aHAIN3a B MPAKTHUYECKOU
NeATeIbHOCTH;

Braoemw:

- CIOCOOHOCTBIO ~ AHAJIM3MPOBATH TEXHOJOTWYECKUH Tpolecc Kak OOBEKT
YIIpaBIEHUs, BBISBISATH U YCTPAHATH OTKJIOHEHHUS OT PEXHUMOB pabOTHl TEXHOJOTHYECKOTO
000pyZ0BaHUS U NAPAMETPOB TEXHOJIOTHYECKOT0 MPOLIEcca;

- CIOCOOHOCTHIO u TOTOBHOCTBIO  OCYIIECTBIIATH TEXHOJIOTUYECKUI
IPOIIECC B COOTBETCTBUU C PETIIAMEHTOM.

3. Kpatkoe conep:kaHue JUCHUNIHHBI

OOmas xapakrepuctuka mnpeanpusatus. HomeHknarypa U oO0beMbl BBIITYCKAaeMOU
npoaykiuu. Meroa mpousBojacTBa. lIpuHIMNIUanbHas TEXHOJIOTMYECKas CXeMa IPOHM3BOJICTBA
npoaykiuu. CTpyKTypa NpEeANpHsTHsS, OCHOBHBIE NPOMU3BOJCTBEHHBIC II€Xa M OTIEJICHUS.
XapaKTepUCTUKU OCHOBHOTO 000PYIOBaHHMS.

OcCHOBHBIE MTPOU3BOJACTBEHHBIE MPOIIECCHl B COOTBETCTBUU C TEXHOJIOTHUECKOH CXeMOn
npeanpusatus. OCHOBHbIE  MapamMeTpbl  MPOM3BOACTBEHHBIX  IMPOLECCOB M pabOThI
TEXHOJIOTHYECKOTO 000pynoBaHUs. MeTOoAbl KOHTPOJS W YHOPaBICHUS TEXHOJOTHYECKUMHU
nporeccamu. KoHTpoJib KauecTBa rOTOBOW MPOTYKIHH.

BrinosHeHne MHAMBUIYaTIbHOTO 3aaHHUS.

OO6oOmienne M cucTeMaTU3alus JAQHHBIX IO CTPYKTYpe, TEXHOJOTHMHM MpPOM3BOJCTBA,
IPUMEHSEMOMY 000PYIOBaHHIO, BHIITYCKAEMON MPeINpUsTHEM MPOIYKIIUU, METoAaM U (popmam
KOHTpOJIs TpotyKuuu. [ToaroroBka n HanmMucaHue oT4era.

4. O0beM yuyeOHOM THCHHMILINHBI

Buist yueGuoit paBoTs! B 3agernsix | B akagem.
eIMHUIIAX qyacax

OO11ast TpyA0€MKOCTh AUCIUILINHBI IO Y4eOHOMY IJIaHy 3,0 108
CamocrosrensHas padora (CP) 3,0 108

ITocemenue npeanpusatuii no npoussoactsy THCM 1,0 36

PaboTa Ha peanpUATAN 0 UHIUBUAYATbHOMY 3a/1aHUIO 1,5 54

[TonroroBka u caavya oTyeTa Mo MPaKTUKE 0,5 18
Bua uToroBoro KOHTpOJIS: 3a4€T C OLIEHKOM - -

AHHOTanMA padoyeil nporpaMMsbl npeaaunIoMHoi npakTuku (b2.11.2)

1. e AuCHMNJIMHBI — BBITOJIHEHUE BBIITYCKHON KBATM(DPUKALMOHHON pabOTHI.

2. B pe3yJjbTaTe H3y4eHUs IMCHUIIMHBI 00y4alOUIMiics J0KeH:

Obaaoams crienyromumu npodeccuonanbubiMu KoMrereHusamu (I1K):

- CIOCOOHOCTBIO M T'OTOBHOCTBIO OCYILIECTBIIITH TEXHOJOTHUYECKHI mpolecc B
COOTBETCTBUM C PpErJaMEHTOM M UCIOJIb30BaTh TEXHUYECKUE CPEACTBA Uil H3MEpEHUs
OCHOBHBIX IaPaMETPOB TEXHOJIOIMYECKOI0 IIpoLecca, CBOMCTB chlpbs U npoaykuuu (11K-1);

- TOTOBHOCTh IPHUMEHATh AHAJUTHUYECKHE M YHUCICHHBIE METOMAbl pEIICHUs
MIOCTaBJICHHBIX 3a/1a4, UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIE TEXHOJIOTHH, IPOBOIUTh
00paboTky HH(pOpPMALKMU C MCIOJb30BAaHUEM NPUKIAIHBIX HPOTPAMMHBIX CPEICTB Cchepbl
po(hecCHOHATBHON JIeITEIbHOCTH, HCII0JIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOIOTUU U 0a3bl
JAHHBIX B CBOEH MpodeccHoHalbHOM 00JacTH, MaKeThl NMPUKIAAHBIX MPOTpaMM JUIs pacyeTa
TEXHOJIOTUYECKUX MapaMeTpoB obopyaoBanus (I1K-2);



— TOTOBHOCTh  MCIIOJIb30BaThb  HOPMAaTHBHBIE  JOKYMEHTBI 110  KadecTBY,
CTaHJApPTH3ALMH U CePTU(UKALUU MPOIYKTOB U M3ZICTHH, FIeMEHThl SKOHOMUYECKOTO aHAIN3a
B npaktudeckoit nesarenpHoctu (I11K-3);

- CMOCOOHOCTh NMPUHUMATh KOHKPETHbIE TEXHHUYECKHE pEIICHUs Mpu pazpaboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHU C Y4ETOM
9KOJIOTUYECKUX nocnencTBuil ux npumenenus ([1K-4);

- CMOCOOHOCTh UCTIOJIb30BaTh MPaBUIIa TEXHUKH 0€30MaCHOCTH, MTPOU3BOICTBEHHOM
CaHWTApUH, TOXKAPHOH OE30MacHOCTH M HOPMBI OXpaHbl TPyAa, H3MEPATh U OLECHHUBATb
IapaMeTpsl MIPOU3BOJCTBEHHOIO MHUKPOKJIMMATa, YPOBHSI 3allbUIEHHOCTH U 3ara3oBaHHOCTH,
1ryma, u BUOpanuu, ocBemeHHocTa padbounx mect (I1K-5);

- COCOOHOCTh  HaJaXHBaTh, HACTpPauBaTh U  OCYIIECTBIATH  IPOBEPKY
oOopynoBanus u nporpammubix cpeacts (I1K-6);

- CIOCOOHOCTh ~ MPOBEPSATh  TEXHUYECKOE  COCTOSIHHE,  OpPraHU30BBIBATh
npo(UIAKTUYECKUE OCMOTPBI U TEKYIIMHA PEMOHT O0OpYIOBaHMs, TOTOBUTH 00OpYyJOBaHUE K
PEMOHTY U IpUHUMATh 06opynoBanue u3 pemonra (I1K-7);

— TOTOBHOCTh K OCBOCHHIO U HKCIUIyaTallii BHOBb BBOoUMOTro obopynosanus (I1K-
8);

- CIOCOOHOCTh ~ AHAIM3MPOBATH  TEXHUYECKYIO JOKYMEHTAIMI0, I0J0HpaTh
o0opyZ0BaHue, TOTOBUTD 3asBKH Ha MpHoOpeTeHue u peMoHT obopynosanus (I11K-9);

- CIOCOOHOCTh MPOBOJUTH AHAIU3 ChIPbsi, MAaTepPHaJOB M TOTOBOM MPOJIYKIIHUH,
OCYILECTBJISATh OLIEHKY pe3yibTraroB aHanusa (I11K-10);

- CIOCOOHOCTh BBISIBIIATH M YCTPAHATH OTKJIOHEHHUS OT PEKUMOB pabOThI
TEXHOJIOTUYECKOT0 000PyI0BaHMs U TapaMeTpoB TexHoJoruueckoro mnpouecca (I1K-11);

- CHOCOOHOCTh  IUJIAHMPOBAaTh W  MPOBOAMTH  (PU3MUECKHME UM XMMHUYECKHE
HKCIIEPUMEHTBHI, IPOBOJUTH 00pabOTKY X PE3yIbTaTOB U OLIEHUBATH MOTPEIIHOCTH, BbIIBUTaTh
TMIIOTE3bl U yCTAHABIMBATh IPAHUIIBI UX NPUMEHEHMS, IPUMEHATh METOJbl MaTEMaTUYECKOIO
aHalM3a U MOJICTTMPOBAHUS, TEOPETUYECKOTO U dKCIIepruMeHTanpHoro uccnenoBanus (I1K-16);

- TOTOBHOCTh TMPOBOJHUTH CTaHAAPTHbIE M CEPTH(PUKALMOHHBIE HCIBITAHUS
MaTepuasoB, U3ACTHN U TexHonorndeckux mnporeccos (I1K-17);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHMUECKUX 3JIEMEHTOB, COEIMHEHUM
¥ MaTepHajIoB Ha UX OCHOBE JUJIs pelieHus 3a1au npogeccuonanbHoi aesrensHoctu (1TK-18);

- TOTOBHOCTh HCHOJIb30BAaTh 3HAHUS OCHOBHBIX (PM3NUYECKUX TECOPHUH ISl peIieHus
BO3HUKAIONIMX (PU3MUYECKHX 3aJ][a4, CAaMOCTOSITEIbHOTO MPHOOpETeHNsT (PU3UUECKUX 3HAHUM, JIIs
MOHUMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIE BBIXOJSAIIMX 32 MPEAEIbI
KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);

- TOTOBHOCTh M3y4aTh HAay4HO-TEXHHYECKYI0 HH(OPMAIMIO, OTEYECTBEHHBIH U
3apyOexHbIN OMBIT N0 TeMaTuke uccienoanus (I11K-20).

3nams:

- INPUHLIMIBI  [TPOEKTUPOBAHMS TNPEANPUATUN, TEXHOJOTUYECKUX JIMHUH IO
npousBoactBsy THCM, pasmemenue, ¢(yHKIMOHUpOBaHME M OOCIY)KMBAaHHE OCHOBHOTO
TEXHOJIOTHYECKOT0 000PyA0BaHMS;

- INPUHLUIBI  YIPABIEHUS  OCHOBHBIMHM  TEXHOJOTMYECKMMHM  IPOLECCAMM
IIPOMBIILIJIEHHOTO ITPOU3BOJICTBA;

- OpPraHM3alMI0 ¥ IPOBEACHHE BXOJHOTO, ONEPALMOHHOTO KOHTPOJIS, KOHTPOJIA
KauecTBa FOTOBOM MPOAYKIUH;

- INPUHLIMIBI U METOAbl BBIIOJIHEHUS SKCIIEPUMEHTOB W HUCIBITAHUH IO TEME
BBIITYCKHON KBaJTH(PUKAIIMOHHON paboThI;

Ymemy:

- BBINOJIHATE MMOUCK, 00pabOTKY, aHAJIN3 U CUCTEMAaTHU3aluI0 HAYYHO-TEXHUYECKOM
uHpOpMalUY, OCYLIECTBIATh BBIOOP METOJMK U CPEACTB pEIICHHs 3a/4ad, IOCTABICHHBIX
POrpaMMOi MPAKTUKHU U TEMOH BBIITYCKHOM KBaJTM(HKAIIMOHHON pabOTHI;



- BBIIIOJIHATH OCHOBHBIE TEXHOJIOTMUECKUH pacueTsl pu npoussBoactse THCM;

— BBIMOJIHATE 00pa0OTKy U aHAJIN3 PE3yAbTaTOB SKCIIEPUMEHTOB U HCTIBITAHUH;

— OCYILECTBIATh KOHTPOJb TEXHOJIOIMYECKOM IUCHMIUIMHBI IPU IMPOU3BOJCTBE
THCM;

- aHAIN3MPOBAaTh  BO3ZHUKAIOIIME B IIPOM3BOJACTBEHHOM M Hay4yHO-
HCCJIEJOBATENIbCKON AESITEIbHOCTH 3aTPYJHEHHSI U UCKATh ITyTU UX Pa3pelleHus;

Braoemu:

- CIOCOOHOCTBHIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIIeHUs! pu pa3paboTke
TEXHOJIOTUYECKUX TPOIECCOB, BBIOMpaTh TexHoJoruu mnpousBoiactea THCM c¢  yuetom
9KOJIOTMUECKUX MTOCIEICTBUN UX TPUMEHEHNS;

- CIOCOOHOCTBIO K MCIIOJIb30BAHUIO MOJTYYEHHBIX TEOPETHUYECKUX U MPAKTHUECKUX
3HaHUH B 00JaCTM XMMHUM U TEXHOJOTMM JUIS peUIeHus 3agad MpodecCHOHAIbHON
NEeSITEIBHOCTH.

3. Kpatkoe conep:kaHue TUCHUILIHHBI

Henn u 3amaun npeluIUIOMHOM npakTHKu. CoOCTaBiI€HHME M COTJIaCOBAaHME ILJIaHA
BBITNOJIHEHUS BBITYCKHON KBaTH(PUKAMOHHON pabOThl, KOHTPOJBHBIX TOYEK, BUJA M 0O0beMa
IIPEJICTABIISIEMOrO K Ka)/10H KOHTPOJBbHOW TOUKe Marepuana. OpraHn3aliMOHHO-METOIUYECKHE
MeponpusTHs.  MHCTpykTaku Ha  paboueM  MecTe, IO  3JEKTpOOE30MacHOCTH U
IIPOTHBOIIOXKAPHOM OE30MaCHOCTH.

CO6op HayyHO-TEXHMUYECKOW HMH(OpMAIMM IO TeME BBIMTYCKHON KBaIU(DUKATUOHHON
pabotbl. OTpabOTKa METOMK U BBINOJHEHHE HKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUM.

O6ocHoBanue oOmeil koHnenuuu JuHuM 1o mnpousBojacTBy THCM. Ilogbop u
COIVIaCOBAHUE IPOU3BOJUTEIILHOCTH OCHOBHOTO U BCIIOMOTaTEJIBHOTO TEXHOJIOIMYECKOIO
oOopynoBaHusi. BbIMojHeHHE OCHOBHBIX TEXHOJOIMUYECKMX pacueToB. Omnmcanue paboThI
TEeXHOJIOrn4eckoi auHuu npoussoacrsa THCM.

Co6op, oOpabotrka u cucremaTuzanus Mmarepuana. OdopmieHus or4yera IO
IPEIAUINIOMHON MTPaKTUKE.

4. O0beM yuyeOHOM THCHHMILINHBI

. B 3agyernsix | B akagem.
Bunpl yae6HOM paboThI

€AMHNLIAX qacax
OO1ast TpyA0€MKOCTb AUCHUILINHBI 0 Y4eOHOMY IJIaHy 9,0 324
CamocrosrensHas padora (CP) 9,0 324

By uToroBoro KOHTpOJIS: 3a4€T C OLIEHKOM - -

4.6 I'ocynapcTBeHHAsi UTOTOBasi ATTeCTALUS

AHHOTanusA pado4eil MPorpaMMbl
rocyaapcrBeHHoii utorosoii arrecranuu (b3)

1. Leap rocyrapcTBeHHOW HMTOrOBOW aTTeCTAMM — OOBEKTUBHAS OIICHKA YPOBHS
c(OPMHUPOBAHHOCTH  OOIIEKYIbTYpPHBIX, 00IIENpodecCHOHANBHBIX U MPOGECCHOHATBHBIX
KOMIIETEHIMI BBIITYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTH K BBIMOJIHEHUIO PO(ECCUOHATBHBIX
3ajay.

2. BbIyCKHUK, OCBOUBIIHII MPOrpaMMy 0aKaJIaBpHaTa, 10J17KeH:

Obnaoams cnenyromumu oomexynbTypasiMu (OK), obmenpodeccunonansubivu (OITK)
u npodeccuonanbubMU (1K) koMmeTeHIMsIMU, COOTBETCTBYIOIIMMHU BUIaM MPOdeccHoHaNbHOM
NeATeNIbHOCTH, Ha KOTOPBIE OPUEHTHPOBAHA MporpaMma OakanaBpuara:

- CIOCOOHOCTBIO UCHOJIB30BATh OCHOBBI (PMIIOCOPCKUX 3HAHUHM Il HopMUpOBaHUS
MupoBo33peHueckoil nozuuuu (OK-1);

- CIOCOOHOCTBIO  QHAJIM3UPOBATh  OCHOBHBIE O3Talbl M 3aKOHOMEPHOCTH
MCTOPHUYECKOTO Pa3BUTHsA o01IecTBa Uit hopMupoBaHus rpaxaanckoi nosunuu (OK-2);



- CMOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI IKOHOMMYECKMX 3HAHMHA B Pa3IHYHBIX
cdepax xuzHenesTenbHocTy (OK-3);

- CIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBBI MPAaBOBBIX 3HAHUHM B pa3iMyHBIX cepax
nesitenbHOCTH (OK-4);

- CIOCOOHOCTBHIO K KOMMYHHUKAIIMHM B YCTHOW U MUCHbMEHHON (POPMax Ha PYCCKOM H
MHOCTPAaHHOM  SI3bIKAaX JJIsI  pEIIeHUs 3a4a4  MEXJIUYHOCTHOTO U MEXKYIBTYpHOTO
B3aumozeicteus (OK-5);

- CIOCOOHOCTHIO paboOTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATH COLMAILHBIE,
STHUYECKHE, KOH(PECCHOHANbHbIC U KyAbTypHbIe pasnuuus (OK-6);

- CIOCOOHOCTBIO K CaMOOpraHu3aiuu u camooopazosanuio (OK-7);

- CMOCOOHOCTBIO HCMOJB30BATH METOJBl U MHCTPYMEHTHI (PM3HUECKOW KYJIBTYpHI
11t o0ecrieyeHrs MOTHOLCHHOHM colManbHOM U podeccnonanbHoi nestenbHocta (OK-8);

- CIOCOOHOCTBIO HCIIOJIB30BaTh TNPUEMbl OKa3aHMUs MEPBOM IMOMOIIH, METOIbI
3allUTHI B YCIOBUAX upe3BbluaiiHbIX cutyanuil (OK-9);

- CIOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJB30BATh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIMILIMH B rpodeccruonansHoi aearensHoctu (OIIK-1);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O COBPEMEHHOH (pu3nyeckoi KapTUHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOECHUU BELECTBA JUId I[OHHUMAaHUSA
OKpYy’Karomiero Mmupa u sisienuit npupost (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOEHUH BEILECTBA, IPUPOIE XUMUUECKON
CBSI3U B Pa3IMYHBIX KJIaccaX XUMUYECKUX COCITUHEHUN NIl HOHUMaHUs CBOMCTB MaTepHalioB U
MeXaHHU3Ma XMMUYECKUX IIPOLIECCOB, MPOTEKAIOIIMX B okpykatoueM mupe (OI1K-3);

- BJIQJICHUEM IOHMMAaHHUS CYIIHOCTH M 3HA4YeHUs HHGOpMAnUu B Pa3BUTUU
COBPEMEHHOT0 HH(OPMAIIHOHHOTO O0IIECTBA, OCO3HAHMSI OIIACHOCTU M YTPO3bl, BOSHUKAIOLIUX B
3TOM TIpoliecce, CHOCOOHOCTBIO COOMIOAATh OCHOBHbIE TpeOoBaHMSA HH(POPMAMOHHON
0€301acCHOCTH, B TOM UYHCJI€ 3aIIUThI TocyaapcTBeHHOM TaitHbl (OI1K-4);

- BJIAJICHUEM OCHOBHBIMM METOJAaMH, CHOCOOaMH U CpEICTBAMM MOJY4EHUS,
XpaHeHus, MepepaboTKu MH(POpMAalKK, HaBBIKAMH PabOThl C KOMIIBIOTEPOM KakK CpEeJCTBOM
ynpasieHnus uHdopmarueit (OIIK-5);

- BJIQJICHUEM OCHOBHBIMM METOJIAMH 3aLIUTHl IIPOU3BOJCTBEHHOIO IE€PCOHANA H
HaCeJIeHHUs OT BO3MOXKHBIX MOCIEICTBUI aBapuii, katacTpod, cruxuiiubix 6enctBuii (OI1K-6).

- CMOCOOHOCTBIO M T'OTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTHMUYECKHH mpolecc B
COOTBETCTBUM C PETJaMEHTOM M HCIOJB30BaTh TEXHUYECKHE CPEACTBA I H3MEPEHMS
OCHOBHBIX IapaMETPOB TEXHOJIOIMYECKOI0 ITpoLecca, CBOMCTB chIpbs U npoaykiuu (11K-1);

- TOTOBHOCTBIO TPUMEHATh AHATUTUYECKME W YHMCICHHBIE METOJbl PpEIICHUS
MOCTaBJICHHBIX 3a/1a4, UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIE TEXHOJIOTHH, TIPOBOIUTh
00paboTKy HMH(pOpPMALMU C HCIOJb30BaHUEM NPUKIAIHBIX HPOTPAMMHBIX CPEICTB Cchepbl
po(hecCHOHATBHON JIeITETbHOCTH, HCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH MNpodeccHoHalbHOM 00JacTH, MakeThl MPUKIAAHBIX MPOTpaMM JUIs pacyeTa
TEXHOJIOTUYECKUX MapaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO  HCIOJIb30BaThb  HOPMAaTHBHBIE  JOKYMEHThl IO  KaudecTBY,
CTaHJApTH3ALMH U CepTU(UKALMU MPOIYKTOB U U3IETH, FIeMEHTbl SKOHOMUYECKOTO aHAIN3a
B npaktuieckoit nesarenpHoctu (11K-3);

- CMOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIIeHUsl IpU pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTMU C Y4EeTOM
AKOJIOTHUECKUX nociencTBuil ux npumenenus (I1K-4);

- CHOCOOHOCTHIO HCIIOJIb30BaTh IpaBuJIa TEXHUKHU 0e30macHOCTH,
MIPOU3BO/ICTBEHHON CaHUTAPHH, OKAPHOKH 0€30IMaCHOCTH M HOPMBI OXpaHbl TPyAa, U3MEPATh U
OLICHUBATh IapaMeTpbl IMPOU3BOACTBEHHOIO MMKpPOKIMMAaTa, YPOBHsS 3albUIEHHOCTH U
3ara3oBaHHOCTH, IIIyMa, U BUOpaluu, ocBereHHocTy padounx mect (I1K-5);



— CMOCOOHOCTBIO ~ HAJAKWMBaTh, HACTPauBaTh U  OCYILIECTBIATH INPOBEPKY
o0opynoBanus u nporpammubix cpeacts (I1K-6);

- CIOCOOHOCTBIO ~ TIPOBEPSITH  TEXHUYECKOE  COCTOSHHE,  OpraHU30BBIBATH
npo(UIAKTUYECKHE OCMOTPBI U TEKYIIMHA PEMOHT O0OpYIOBaHMs, TOTOBUTH 00OpYyJOBaHUE K
PEMOHTY U IpUHUMATh 006opynoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOEHHIO M HKCIUIyaTal[dM BHOBb BBOJMMOIO OOOpYHZOBaHUS
(IIK-8);

- CMOCOOHOCTBIO  AHAIM3MPOBATh TEXHUYECKYIO JOKYMEHTAIHIO, I0A0HpaTh
o0opya0BaHue, TOTOBUTH 3asBKH Ha MpHOOpeTeHne u peMoHT obopynosanus (I11K-9);

- CIOCOOHOCTBIO MPOBOJUTH AHAIHU3 CHIPhs, MAaTEPUATIOB U TOTOBOM MPOIYKIIHUH,
OCYILECTBJISATh OLIEHKY pe3yibTaToB aHanusa (11K-10);

- CIOCOOHOCTBIO BBIABIATH U YCTPAHATh OTKJIOHEHHS OT PEXHUMOB pabOTHI
TEXHOJIOTUYECKOT0 000pyI0BaHMs U TapaMeTpoB TexHoJoruueckoro mnpouecca (I1IK-11);

- CHOCOOHOCTBIO IUIAHUPOBAaTh M TMPOBOJAUTH (U3MYECKHME U  XUMHUYECKHE
HKCIIEPUMEHTBHI, IPOBOJUTH 00paObOTKY MX PE3yabTaTOB M OLIEHUBATh MOTPEIIHOCTH, BbIIBUTaTh
TUIOTE3bl M YCTAHABIUBATh I'PAHMIIBI UX NPUMEHEHHUs, PUMEHATh METOJbl MaTeMaTHUECKOro
aHaJIM3a U MOJICIIMPOBAHUS, TEOPETUYECKOT0 U dKCIIepuMeHTanbHoro uccienoanus (I1K-16);

- TOTOBHOCTBIO MPOBOJIUTH CTaHJIAPTHBIE M CEPTU(UKAMOHHBIC MCIBITAHUS
MaTepUasoB, U3ACTHUI U TexHonorndeckux mpoieccos (I1K-17);

- TOTOBHOCTBIO  HCIIOJIb30BaTh 3HAHWE CBOMCTB  XMMHUYECKHX DJIEMEHTOB,
COCMHEHUII ¥ MaTepualoB Ha HUX OCHOBE Ui peUIeHHs 3agad Ipo¢eccHOHATbHON
nestenbHoCcTH (ITK-18);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHUS OCHOBHBIX (PM3MUYECKUX TEOPHUA IJIs PEeLICHUS
BO3HUKAIOUIMX (DU3MUYECKHX 3a][a4, CAMOCTOSITEIIbHOTO MPHOOpPETeHUsT (PU3UUECKUX 3HAHUM, [T
MOHUMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOAALIMX 32 MPEAebl
KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);

- TOTOBHOCTBIO H3ydaTh HAyYHO-TEXHHUYECKYIO HMH(OPMAIUIO, OTCUECTBEHHBIH M
3apyOeXHbIN OMBIT N0 TeMaTuke uccienoanus (I11K-20).

3aBepIaronIuM 3TarnoM o0y4deHus o HanpasieHuto moarotoBku 18.03.01 Xumudeckas
TEXHONOTUs, NpopmI0 «XUMHUECKas TEXHOJOTHs TYTOIUIABKMX HEMETaUIMYEeCKUX |
CUJIMKATHBIX MAaTepHajioB» SABISETCS 3alllUTa BBIMTYCKHOM KBaJM(UKAIIMOHHOW pabOThI
OakanaBpa.

B pesynbrare mpoXokAEHUsS TOCYAAPCTBEHHOM HTOTOBOM aTTecTaluy (BBIIOJIHEHHUS
BBIITYCKHON KBaJTHM(PHUKAIIMOHHON pabOThI) CTYACHT AOJKEH:

3nams:

— TOPAJOK OpraHu3allUH, TUIAHUPOBAHUS M TPOBEJCHUS HAYYHO-HCCIIEIOBATENbCKUX
paboT ¢ MCIOJIb30BaHUEM MOCIETHUX HAYYHO-TEXHUYECKUX JOCTH)KEHUH B TaHHOH 00sacTu;

— (u3MKO-XMMHYECKHEe OCHOBBI CHHTE3a TYrOIJIABKUX HEMETaNIMYEeCKUX U
CHJIMKAaTHBIX MaTepHAJIOB U IPUMEHSATH STH 3HAHUS HA IPAKTUKE;

— OCHOBHBIE TPeOOBaHUS K MPEICTABICHUIO PE3YJIbTaTOB MPOBEICHHOTO UCCIIEI0BAHUS
B BUJIE HAYYHOT'O OTYETa, CTaThbH WM JIOKJIA/1a;

Ymemu:

— CaMOCTOSITEIIbHO BBISBIIATH MEPCHEKTHBHBIC HANPABJICHUS HAYYHBIX HCCIIEOBAaHUM,
00OCHOBBIBAaTh AKTYaJbHOCTb, TEOPETUYECKYI0 M MPAKTUUYECKYI0 3HAYHUMOCTh IPOOJIEMBI,
IPOBOJUTH AKCIIEPUMEHTAIbHBIE HCCIICJOBAHUS, AaHAIM3UPOBaTh W  HHTEPIPETUPOBATH
MOJIy4EeHHBIE PE3yJbTaThl;

— OCYIIECTBJIATh MOUCK, 00pabOTKy M aHaJIM3 HayYHO-TEXHUYECKOH MH(OpMaluu Mo
TeMe BBINOJIHIEMOM paboThl, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHiA;

— paboTaTh Ha COBPEMEHHBIX NpUOOpax, OPraHu30BbBIBATh NPOBEAECHUE KCIIEPUMEHTOB
Y MCTIBITAaHUH, TPOBOJIUTH UX 00pabOTKY M aHAIM3UPOBAThH PE3YJbTAThI;

Braoemy:



— METOHOJIOTHEH W METOAUKON IPOBEACHUS HAYYHBIX HCCIEJOBAaHUN; HAaBBIKAMHU
CaMOCTOSITEIIbHOW HAY4YHOH M UCCIIEI0BATEIbCKOM pabOTHI;

— HaBbIKaMH palOThl B KOJUICKTHBE, TUIAHUPOBATh M OPraHU30BHIBATh KOJUICKTHBHBIC
Hay4yHbI€ MHCCJIEIOBAHUS; OBJAJEBaTh COBPEMEHHBIMHM METOJAMHU HCCIICOBAHMS M aHAIM3a
MOCTaBJICHHBIX MPOOIIEM;

— CIIOCOOHOCTBIO pelIaTh MOCTABJICHHBIC 3a/aud, WCHOJb3ysd YMEHHsS U HaBBIKU B
OpraHu3aly HayYHO-HCCIIEI0BATEIbCKIX U TEXHOJIOTHUECKUX PadoT.

BBIMYCKHON KBaTM(PUKALMOHHON pabOThl. ANEIUIIIMSA O HECOTJIACHH C pe3yJbTaTaMu
3aIUTHI BHITYCKHOM KBaNU(HUKAIIMOHHON pabOThl HE MPUHUMACTCH.

3. KpaTtkoe conep:kaHHe rocy1apCTBeHHO HTOIOBOM aTTeCTALMHA

['ocynapcTBeHHass UTOroBas arrectauusi oOydaromuxcs B (OpMe 3aluThl BBITYCKHOM
KBAJTM(HUKAIMOHHONH pabOThl MPOBOJAUTCA TOCYAAPCTBEHHOM HK3aMEHAIIMOHHON KOMHUCCHEH
(I'9K).

3amuTa BBITYCKHON KBAIM(UKAIMOHHOW pabOTHI sBiIETCS 00s3aTeNnbHOM mpole ypon
UTOTOBOMl  TOCYIapCTBEHHOM aTTeCTallud CTYACHTOB BBICHIMX Y4YEOHBIX 3aBEJICHHIA,
3aBepIIAONIMX OOyuyeHHe [0 HaNpaBiICHUIO NOATOTOBKM OakanaBpuara. OHa MPOBOAUTCS
nyOoJIMYHO Ha OTKpHITOM 3acefanuu DK cormacHo yTBepXAeHHOMY JeKaHaToM rpaduky, Ha
KOTOPOM MOT'YT IIPUCYTCTBOBATh BCE HKEJIAIOLIHE.

Martepuaibl, IpeCTaBIAEMbIE K 3aIIUTE:

BBIITYCKHAsI KBaU(HUKAIIMOHHAs paboTa (MOsSCHUTENbHAS 3aIIUCKA);

3aJaHue Ha BeinnojgHeHne BKP;

oT13bIB pykoBoautens BKP;

peuensus Ha BKP;

npe3eHTalys (pa3IaTouHbIi MaTepuan), MOANUCaHHAs PYKOBOIUTEIEM;

JOKJIAJ.

B 3amaun I'OK BXoAsT BBISBICHHE MOJITOTOBICHHOCTH CTYJEHTa K MPO(ECCHOHATHHON
JEATeNbHOCTH W MPHUHATHE pPEHIeHHs O BO3MOXHOCTH NPUCBOCHUS €My KBaJH(pUKALUU
«baxanaBpy.

Pemienne o mpuCyXIE€HUHM BBIMTYCKHUKY KBaIH(UKaLUU «OakanaBp» MpPUHUMAETCs Ha
3acenanuu ['OK mpocThiM OOJBIIMHCTBOM MPH OTKPHITOM T'OJIOCOBAaHMM YJIEHOB KOMHCCHU Ha
OCHOBAaHUHU pE3yJAbTAaTOB HUTOTOBBIX MCHBITAaHUM. Pe3ympraTel oOnpeaensorcs OLEHKaMu
«OTJIMYHO», «XOPOILIO», «yIOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIILHO.

OOyuaromuiicss MMEeT NpaBO MOAATh B AaNeUIAHUOHHYI0 KOMHUCCHIO amleuIALHUI0 O
HapyIIEHUH, [0 €T0 MHEHHUIO, YCTAHOBJIEHHOHN IPOLIETyphI 3aIlUThI

4. O0beM rocyiapcTBeHHOM HTOTOBOH ATTECTALMH

I'ocynapcTBeHHass MTOroBas aTTecTallds HPOXOIUT B 8 ceMecTpe Ha 0Oa3e 3HAHUH,
MIOJIYUEHHBIX CTyJEHTaMU IpHU M3ydyeHUH AucuMIIMH HampasieHus 18.03.01 Xwumnueckas
TexHoyorusi, mnpoduinb «XUMHUYECKas TEXHOJOTHS TYrOIUIaBKUX HEMETAUIMYECKUX U
CHJINKATHBIX MaTEPUAIIOBY.

Kontpones 3HaHuii  oOyyaroliMxcs, TOJYYEHHBIX MpPU  OCBOCHHMM  OCHOBHOM
o0pa3oBaTENIbHOW  MPOrpamMMbl,  OCYIIECTBISeTCS B (QOpMe  3allUThl  BBIIYCKHOMH
KBaJTU(HUKAIIMOHHOHN paboThl ¥ MPUCBOCHUS KBaTU(PUKALIUU «OaKalaBpy.

. B 3agernsix | B akagem.
Bunpl yue6HOM paboThI

€AMHNLIAX qacax
OO11ast TpyA0€MKOCTb AUCIUILIMHBI TI0 Y4eOHOMY IJIaHy 6 216
CamocrosrensHas padora (CP): 6 216
Brimosnnenue, nanucanue u opopmienue BKP 6 216

Bun xontposns: 3amura BKP




4.6. DakyIbTATHBBI

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«IlepeBox HayuHO-TexHHYecKOi quTeparypsD (PT/.1)

1. Heab IMCHUIUIMHBI — IpUOOpeTeHNe 00ydaromMMucs o0mIei, KOMMYHUKAaTUBHON M
npoeCCHOHABHOW KOMIIETEHIIMH, YpPOBEHb KOTOPbIX Ha OTAEIBHBIX JTamax s3bIKOBOM
MOJITOTOBKH TO3BOJISICT BBIMOJHATh PA3IMUHBIE BUABI MPO(ECCHOHAIBHO OPUEHTHPOBAHHOTO
IepeBojia B IIPOU3BOACTBEHHOW U HAYYHOU NEATEIbHOCTH.

2. B pesyabTaTe n3y4eHusi AUCHHUIIMHBI 00y4AKOLIUICS JOJIKEH:

Obaadamy crenyromuMu o01mekyasTypHbIME (OK) KoMIeTeHIMsAMu:

— CHOCOOHOCTHIO K KOMMYHHKALIMM B YCTHOM W MUCBMEHHOHM (opmMax Ha PYCCKOM U
MHOCTPAaHHOM  SI3bIKax Ui pEIIEHHMs 3aJad  MEXINYHOCTHOTO M MEXKKYJIBTYPHOIO
B3aumopeicteus (OK-5);

— TOTOBHOCTBIO HM3Yy4aTh HAyYHO-TEXHHYECKYI0 HMH(OPMAILNIO, OTEYECTBEHHBIH U
3apyOeXHBIN OMBIT N0 TeMaTuke uccienosanus (I11K-20).

3nams:

— OCHOBHBIE CIIOCOOBI JOCTHXKEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIC;

— OCHOBHBIE [TPUEMBI IIEPEBOAA;

— SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHM $I3bIKA KAK CUCTEMBI;

— J0CTaTOYHOE [UIsl BBINIOJIHEHUS IIE€PEBOJA KOJIMYECTBO JIEKCUYECKUX E€AMHHIL,
(bpazeosoru3MoB, B TOM YHCJIE COLIMATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIYECKUX peasIuil.

Ymemy:

— IIPUMEHATH OCHOBHBIE ITPUEMBI IIEPEBOA;

— OCYILIECTBISATh MHUCHMEHHBIA TMEPEBOJ C COOJIOJCHUEM HOPM JIEKCHUYECKOU
SKBUBAJIEHTHOCTH, COOIIOIEHIEM I'PaMMATHYECKHX, CHHTAKCHYECKHX M CTUIMCTUYECKUX HOPM;

— 0(OpPMIIATH TEKCT NEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYUIECTBJIATH IEPEeBOJ] C COOJIONEHHMEM HOPM JIEKCHUYECKOW HKBUBAJICHTHOCTH,
COOJIIOJICHUEM TPAaMMAaTHYECKUX, CHHTAKCUYECKUX U CTUIMCTUYECKUX HOPM TEKCTa MepeBoja U
TEMIIOPAJIbHBIX XapPAKTEPUCTHK UCXOAHOTO TEKCTA;

Braoemw:

— METOJUKOW TMpeInepeBOYECKOr0 aHalM3a TEKCTa, CHOCOOCTBYIOUIEH TOYHOMY
BOCIIPUATHIO HCXOJHOTO BBICKA3bIBAHNUS;

— METOJIMKOM MOATOTOBKM K BBINIOJHEHHUIO MEPEBOJa, BKIOYAs MOMCK MH(POpMAIMU B
CIIPaBOYHOM, CIIELIMAIILHON JIUTEPAType U KOMIIBIOTEPHBIX CETSAX;

— OCHOBaMHU CHCTEMBI COKpAlllCHHOW IE€pEeBOJYECKONM 3alMCH IPU  BBINOJHEHUH
NIEPEBOIA;

— OCHOBHOW MHOSI3bIYHOM TEPMUHOJIOTUEN CIIEIMATbHOCTH,

— OCHOBaMU peepupoBaHusl U aHHOTHPOBAHUS JIUTEPATYPHI 10 CIIEUATLHOCTH.

3. Kpatkoe conep:kaHue TUCHUIITHHBI

Beenenne. IIpenmer u ponb mepeBojga B COBpeMEHHOM oOmiecTBe. PasznuuHble BHIIBI
nepeBoja. 3a1a4u ¥ MECTO Kypca B MOJArOTOBKE 0akaiaBpa TEXHUKH U TEXHOJIOTHH.

Monyns 1

1.1. CpaBHeHuE mOpsiAKa CIOB B AHIVIMHCKOM M PYCCKOM MpeanokeHusx. llepeBon
IIPOCTOT0 MOBECTBOBATEIBHOTO MPEAJIOKEHNUS HACTOSIIETO, OYAYILEro U MPOIIEANIETO BPEMEHH.
OcobeHHOCTH TepeBOJa BOMPOCUTENBHBIX M OTPHULATENBHBIX NPEIOKEHUM B Pa3iIUYHBIX
BpEMEHaX.

1.2. IlepeBon npennoxenuii Bo BpeMmenax Indefinite, Continuous. Utenue u nepeBo 1mno
TeMe «XUMHU.

Monyns 2.

2.1. TlepeBon mpemiokeHuii Bo BpemeHax rpynn Perfect, Perfect. Continuous
(yTBepaMTeNbHbBIE, BOIPOCUTENFHBIE M OTpHUIATeNbHBIe (opMbl). OCOOEHHOCTH YHOTpeOIeHUs]
BCIIOMOTaTENbHBIX TJIaroJIoB.



2.2 IlepeBoj cTpajaTenpbHOro 3ajora. TpyAHbIE cilydad MEpPEBOJa CTPafaTelbHOro
3ajgora. YreHue u mnepeBoj TekcToB no TeMe «Hayka u HayuHble MeToAbD». AKTHBU3aLUA
JIEKCUKU IPOUYNTAHHBIX TEKCTOB.

2.3. IlepeBox npuaatouHbix npempioxenuil. Ilpuaarounsie nogiexamue. [Ipunarounsie
ckazyemble. Ilpumarounsie  onpenenurenbHble.  [Ipugarouneie  0OCTOSATENBCTBEHHBIE,
IIPUIaTOYHBIE JOTIOJTHUTEIIbHBIE.

2.4. Tumbl yCIOBHBIX NPEUIOKEHHH, MpaBuia U 0COOCHHOCTH MX mepeBona. [Ipakruka
nepeBoa Ha MpUMepax TeKCTOB 0 Xumuu, /{.M. Menoeneese, nayke u mexHoi02uu.

2.5. IlepeBon mnpeasioKEHUH € Y4YETOM IIpaBWia corjlacoBaHMsi BpeMeH. IIpsimas u
KOCBEHHasl Peyb.

2.6. PaznuuHble BapuaHThI IEPEBO/IA CYILIECTBUTEIBHOIO B IIPEAIOKEHUU.

2.7. MonanbHbI€ IIarojbsl 1 0COOEHHOCTH MX NepeBoia. Pa3BuTHe HABBHIKOB IEpeBOJia IO
Teme «Hayka 3aBTpamHero JHs».

2.8. CrenmanpHasi TEpMUHOJIOTHS 110 TeMe «JlabopaTopus».

2.9. Cokparenusi. OcoOEHHOCTH UX MepeBojia. Pa3zBuTre HaBBIKOB MEepeBOa HAa IpUMEpe
TEKCTOB 10 TeMe «JIabopaTopusi, U3MEpEeHUs B XUMUUY.

Mopyns 3.

3.1. Henmuunsle dopmsl riarona. Muduantus (HeompeneneHnas ¢opma riarosa). Posp
MHOUHUTHBA B MPEAJIOKECHUN U BApUAHTHI IEPEBOIa Ha PYCCKUil s3bIK. [IpruacTus u repyHamid.

3.2. HudunutuBHble 000poTh.. OOOPOT JOMONHEHHE C HMH(PUHUTHBOM. BapuaHTbI
IIEPEBO/Ia Ha PyCCKUM A3bIK. TepMuHoiorus no reMe «CoBpeMEHHbIE TEXHOJIOTUNY.

3.3, O6Gopor mnomnexamiee ¢ HHQUHATHBOM. PasnuuyHble BapuaHThl IMEpPeBOJA.
Tepmunoiorus no reMe «XuMHUYECKast TEXHOJIOTUSA».

3.4. IlepeBoa mpuyacTHBIX 000POTOB. AOCOMIOTHBINA MpHYacTHBI OOOPOT M BapUaHTHI
nepeBoJia. PazButue HaBBIKOB IIEPEBOJIA IO TEME «XUMHUYECKasi TEXHOJIOTUSD).

4. O0beM yueOHOM TUCHHUILINHBI

Buumst yaeGuoi paBoTs: B 3auetnbix | B akanmem.
eIMHUIIAX qyacax

OO11ast TpyA0€MKOCTb AUCIUILIMHBI IO Y4eOHOMY IJIaHy 4 144
AynuTOpHBIE 3aHATUS 0,55 20

Jlexninn - -

[IpakTryeckue 3aHATHS 0,56 20
CamocTosTenpHas padbora: 3,33 120
Bua uTOroBoro KOHTpOJIS: 3a4ET € OLIEHKOU 0,11 4

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«paxnmanckasi 3amMTa B Ype3BblYaiiHbIX cuTtyanusax» (OPT/ .2)

1. Heap aucHMIJIMHBI — TMOJATOTOBUTH CTYAEHTA K OCMBICIEHHBIM IPAKTUYECKUM
JCUCTBUSAM IO OO0ECIEUYEeHUIO0 CBOECH O0€30MacHOCTHM W 3alIUThl B YCJIOBHUSX BO3HHUKHOBEHUS
Ype3BbIYaiHON CUTYallMy PUPOJIHOT0, TEXHOTEHHOI'O M BOEHHOI'O XapakTepa.

2. B pesyabraTe n3y4eHusi AUCHUILIMHBI 00y4AKOIINICSH JOJIKEH:

Obnaoams cnenyrommmu o0mekyasTypHbiMu (OK), obmenpodeccunonanpabivu (OITK)
u npodeccuonanbHbMu (I1K) komneTeHusIMu:

- CIOCOOHOCTBIO HCIIOJIB30BaTh TNPUEMBl OKa3aHMUs MEPBOM IMOMOIIHM, METOIbI
3allUTHI B YCIOBUAX upe3BbluaiiHbIX cutyanuil (OK-9);

- BJIJICHUEM OCHOBHBIMM METOJIAMH 3aLIUTHl IIPOU3BOJCTBEHHOIO IEPCOHANA U
HaCeJIeHHUs OT BO3MOXKHBIX MTOCIEICTBUI aBapuii, katactpod, cruxuitubix 6encteuii (OI1K-6);



— CHOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUsl IpU pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHU C Y4ETOM
AKOJIOTUYECKUX nocnencTsuil ux npumenenus (I1K-4).

3namo:

- XapaKTepUCTUKH MPUPOAHBIX OCICTBHI, TEXHOTCHHBIX aBapuil U KaracTpo( Ha
panuanoHHO, XMMUYECKH 1 OMOJIOTHYECKHU OTAaCHBIX 00BEKTaX, MOpakaroye (akTophl JPYrux
OIIaCHOCTEW;

- OCHOBBI BO3JICHCTBUS OMACHBIX (PaKTOPOB UPE3BBIYAMHBIX CUTYAIM Ha YeIoBeKa
U IPUPOJIHYIO CpeAY, NONYCTUMBIE NPEAEIbHbIE KPUTEPUHM HEFATUBHOIO BO3EHCTBHUS;

- Mepbl 0e30I1acCHOTO MOBEICHUs NpU MpeObIBaHUU B pallOHAxX (30HAX) IOXKApOB,
PallMOAaKTUBHOT0, XUMHUYECKOT0 U OMOJIOTUYECKOTO 3arpsi3HEHNU S

- COCcOOBI M CPE/ICTBA 3aLIUTHI YEJIOBEKa OT BO3ACUCTBHS MOPaKaIOUINX (HaKTOPOB
Ype3BbIYaHBIX CUTYallUi IPUPOJAHOTO, TEXHOTEHHOI'O U BOEHHOI'O XapaKTepa.

Ymemu:

- HCII0JIb30BAaTh CPEACTBA 3aIlUTHl OPraHOB JIbIXaHUS U KOXKH, MEAULIMHCKUE IS
CaMO3allUThl U OKA3aHUS IOMOLIY IPYTUM JIIOISIM;

- IIPUMEHSATH [IEPBUYHBIE CPEICTBA MOKAPOTYLIEHUS Ul JTOKAJIU3ALMK U TYIIECHUS
M0Kapa, BOSHUKILETO B ayIUTOpuu (J1abopaTtopun);

- OKa3plBaTh cebe M JAPYrMM TNOCTPAJaBIIMM MEAMLIMHCKYI0 TOMOIIb C
UCIOJIb30BAHUEM TA0CIbHBIX U MOAPYYHBIX MEAUIIUHCKUX CPE/ICTB.

Braoemw:

- npuéMaMi TPOBEIEHUS] YAaCTHMYHONW CaHMTApHOM OOpabOTKM NpU BBIXOJE W3
paiioHa (30HbI) paJMOAKTHBHOTO, XUMUYECKOTO U OMOJOTUYECKOTO 3arpsi3HEHUS (3apaXKeHus);

- croco0amH ¥ TEXHOJIOTHSIMU 3aIIUThI B YPE3BbIYANHBIX CUTYAIIHSX.

3. KpaTtkoe conep:kaHue JUCHUIINHBI

1. OmacHoctu npupoaHoro xapakrepa. CTuxuiiHble O€ICTBHSA, SBJICHHUS MPHUPOJIBI
pa3pyLIUTEIbHON CUIIBl — 3€MJIETPSACEHUS], HABOJHEHHUS, CEJIEBbIE MOTOKH, OTOJI3HU, CHEKHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbl, 3aCyXH, yparaHsl, OypH, Mo>Kapbl.

2. OnmacHOCTH TEXHOT€HHOTO XapakTepa. ABapuH M KaTacTpo(bl Ha paJualiMOHHO
OMAacCHOM OOBEKTEe, XUMHYECKH OINACHOM OOBEKTe, OHOJOrMYecKH OINAacHOM OOBEKTe; Ha
TpaHcmopTe  (KEJIE3HOJOPOXKHOM,  aBTOMOOMJIBHOM,  PEYHOM,  aBHALlMOHHOM);  Ha
THJIPOCOOPYKEHHSIX; HA KOMMYHAJIBHBIX CUCTEMaX >KM3HE00ecieueHHs.

3. OnmacHOCTH BOEHHOTO Xapakrepa. [I[puMeHeHune opykus MacCoBOTO MOPaKEHUS
(IepHOTO, XMMHYECKOro, OHOJOTMYECKOr0), OOBIYHBIX CPEICTB C  3aKUraTebHBIM
HAIlOJIHEHUEM, HOBBIX BHUAOB OpYXHS. 30HBI 3apaKEHHUsI OT CPEACTB MOPaKEHHA M HX
BO3/ICIICTBUE HA HACEJIIEHNE U OKPYKAIOLLYIO IPUPOIHYIO CPENY.

4. TloxapHast 0e30MacHOCTh — COCTOSHHE 3alllMIIEHHOCTH HaCeJIeHHUs,
UMyIIeCcTBa, oOmlecTBa M rocynapcrtBa oOT moxapoB. IloxkapHass omacHOCTh (IPUYMHBEI
BO3HUKHOBEHHUS MOXKAPOB B 3JaHUSX, JIECHBIE MOXapbl). JIokanu3auus U TYyLIEHHE MOXKapOB.
[TpocTeiimue TexHUUECKUe cpencTBa noxaporymenus (oraerymmrenu OII -8, OY-2) u npaBuiia
I10JIb30BAHMSI M.

5. KoMmIuiekc MmeponpusaTuii rpa)k1aHCKOM 3alUThl HACEICHMUS.

Onogenienne M MHPOPMHUpPOBaHUE HacelneHHss 00 omacHocTH. IIpuHsATHE HaceleHHEM
curHajoB onosemeHus («Baumanue Bcem!», «BospymHas TpeBora», «PaanannoHHas
OMAacCHOCTbY, «XuMHUueckas TpeBora», «OT0O0i OMacHOCTH») M MOPAJOK JAEHCTBHS MO HHUM.
DOBaKyalus HaceleHHs M3 30HbI onacHOCTH. CrocoObl 3Bakyallud OKCTpPEHHas 3BaKyalus
CTYACHTOB U3 ayIUTOPUU IIPY BOSHUKHOBEHUH I10Kapa.

CpenctBa MHAMBUAYATbHOU 3amuThl opranoB aeixanus (I'I1-7, I'TI-7B, ITI-9, P-2, V-
2K, PIIA-1, PIII'-67M, PV-60M, «®enukcy», I'I3K, AL, AIII-3, I13V-K, UII-4M, UII-5, UII-
6, KHUII-8), koxu (JI-1, O3K, KUX-4M, KIX-5M) uenoBeka. MeaUIIMHCKHE CPEACTBA 3ALUTHI.

CpencrBa KOJUIEKTMBHOM 3alMThl HacejaeHus. Has3HaueHue,  3aluTHBIE CBOMCTBA
yoexumnr. IlporuBopaauanumonnsie ykpoiTust (IIPY, noazemHble memexoaHble MEpeXoibl,



3aryyOJeHHbIe CTAHIMM METPOIIOJINTEHA), IIPOCTEHIINE YKPBITUA (TpaHILUEH, OKOIIbI,
nepekpbIThie menn). [IpaBuia 3ausaTus yoexxua.

6. OxazaHue nepBOM MEIUIMHCKOM INOMOIIM INpPU OXKOraX, PAaHEHUSX, 3apPaKECHUSX.
[IpoBeneHue 4acTUUHONW CaHUTAPHONH OOPAaOOTKM KOXKHBIX MOKPOBOB UEJIOBEKA MPHU BBIXOJE U3
30H paJMOAKTHBHOTO, XMMHUYECKOTO M OMOJIOTMYECKOTO 3apakKeHUs (3arpsA3HEHHUs), U3 30H
I10>KapOoB.

7. JlukBupanus MOCIEACTBUN YPE3BBIYAaNHOW CHUTyaluu. PaguanuoHHas M XUMHUYECKast
pa3Belnka odara TOpakeHUs (3apakeHws). ABapuiiHO-criacarenbHble paboThl. CrenuanbHas
00paboTKka TEXHUKH, MECTHOCTH, OOBEKTOB (JIe3aKTHBAIUS, Jera3anus, Ae3UHQEKIus,
JE3UHCEKITNSA).

8. DKcTpeHHas »5BaKyalllss M3 ayAauTopud (JabopaTopuu) B YCIOBUSAX I0XKapa,
pazuaiOHHOr0, XMMUYECKOT0, OMOJIOTHYECKOTO 3arps3HEHUs] TEPPUTOPUH C HCIIOIb30BaHUEM
npocreimmx cpeacts 3amuthl («Dennkcy, I'/[3K, nportusoraza I'TI-7 ¢ ATIT-3).

4. O0beM yueOHOM TUCHHMILINHBI

. B 3agernsix | B akagem.
Bun yue6HO# paboTh
€AMHULIAX qacax
OO11ast TpyA0€MKOCTb AUCIUILINHBI IO Y4eOHOMY IJIaHy 1 36
AyIUTOpPHBIE 3aHATUA: 0,11 4
Jlexun 0,11 4
CamocrosrenbHas paboTta 0,78 28
Bua uToroBoro KOHTpOJISL: 3a4€T 0,11 4
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