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4.4.1. IncuMiuiiHbl 00s13aTe/IbHOI yacTu (0a30Basi 4acTh)

AHHOTAIIUSA
padoueii MPOrpaMMbl TUCHUHILTHHBI
«AHocTpannbii m361k» (B1.6.1)

1. Heab AMCHUNJMHBI — TpUOOpeTeHrne oOydJaronuMucs oOImeld, KOMMYHUKATHBHOM H
npoeCCHOHATbHON ~ KOMIIETEHIIM, YPOBEHb KOTOPBIX Ha OTAEIBHBIX ATanax  SI3bIKOBOM
IIOATOTOBKH  IIO3BOJISIET  UCIOJB30BaTh  MHOCTPAHHBIM  A3BIK  INPAKTUYECKH Kak B
npodeccuOHaTbHON (IPOU3BOJICTBEHHOM M Hay4yHOW) NESATEIBHOCTH, TaK W JUIA IIeJiel
caMo00pa30BaHUsL.

2. B pe3yabrare  u3yYeHHS] JUCHMIUIMHBI  oOydawummiics 10  mporpamme
0akajlaBpHAaTa J10JIKeH:

Ob6nadams cnenyromuMu oomeKyabTypHbME (OK) KoMIeTeHIusAMu:

- CIOCOOHOCTh K KOMMYHHUKAIIUU B YCTHOW U MUCbMEHHOM (JOpMax Ha PyCCKOM M HHOCTPAHHOM
SI3BIKAX JUTS PELICHUS 3314 MEKJIMYHOCTHOTO ¥ MEXKYJIbTYpHOTrO B3aumoeicteus (OK-5).
3namo:

— OCHOBHbIE CIOCOOBI ~ COYETaeMOCTH  JIEKCHUECKHX €M HUI] U OCHOBHbBIE
CJI0BOOOpa30BaTeJIbHbIE MOJIEIIN;

— PYCCKHME SKBMBAJIEHThl OCHOBHBIX CJIOB M BBIPAKEHUH pedM B IPOLECCE MEXKINYHOCTHOTO U
MEXKYJbTYPHOTO B3aUMOJICHCTBUS;

— OCHOBHBIE IIPUEMBI U METO/Ibl pEPEPUPOBAHUS U AHHOTUPOBAHUSI JIUTEPATYPHI;

— IIACCUBHYI0 U AaKTHBHYIO JIEKCHMKY, B TOM 4YHcCl€ OOLICHayuyHYI0 U CIELHUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JUIsl PA0OTHI HAJl TUTIOBBIMH TEKCTAMU;

— IpueMbl pabOThl C OPUTHHAIILHOM JINTEPATYpOil HA MHOCTPAHHOM SI3bIKE.

Ymemo:

— paboTaTh ¢ OPUTMHAIBLHOMN JINTEPAaTYpOil HA UHOCTPAHHOM SI3BIKE;

— paboTaTthb cO CloBapeM;

— BECTH MEPENHUCKYy Ha H3Yy4aeMOM S3bIKE C LEIbI0 MEXJIMYHOCTHOTO M MEXKKYJIBTYPHOIO

B3aMOJCHCTBUS;

— BECTH peueByIo JeSATENbHOCTh MPUMEHUTEIHHO K chepe OBITOBOM u
npo¢eCcCuOHAIbHOW KOMMYHUKAITUH.
Braoems:

— HHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXKJIMYHOCTHOI'O U MEKKYJIbTYPHOIO OOIIEHHUS, HABbIKAMU
U YMEHUSMHU PEUYEBON JEATEIbHOCTH MPUMEHUTENBHO K cepe ObITOBON U MpodeccuoHaTbHON
KOMMYHHMKAIMU, OCHOBAMHU IyOIMYHON peyn;
— OCHOBaMH pedepHpOBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI HA U3Y4a€MOM WHOCTPAHHOM SI3bIKE.
3. Kparkoe cogep:kanue TuCUMIIHHBI:
Beenenue. Ilpenmer u ponp HMHOCTpaHHOro s3blka. KpaTkue ucTtopudeckue cBeJeHHs 00
M3y4aeMOoM s3bIKe. 3a7jaul U MECTO Kypca B IIOJArOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTUH.
Moayas 1. l.I'paMmaTrueckue TpyAHOCTH U3y4aeMOro sI3bIKa:
1.1 JInuHble, NPUTSHKATENBHBIE U IPOYME MECTOUMEHMS.
CrpsixeHue riaroya-cBs3KH.
N3menenune rnarona-cBs3ku B ¢dopMax Hacrosmiero BpemeHH. (OOpa3zoBaHue pa3iIMuYHBIX
BUJIOBPEMEHHBIX (opM ¢ moMomplo rinaroia-cBsa3ku. OOpasoBanue u ynorpebieHue Gopm
MacCUBHOTO 3ajora. V3MeHeHue riarona-cBs3KM B pa3jiMuHbBIX (popmax MpoLIeAlero u Oyayiiero
BpeMeHH. ['11aroi-cBsa3ka B OTpULATEIbHBIX IPEIIOKCHUAX.

1.2 Tlopsmoxk cioB B mpemiokeHHH. lIpsmMoil MOpsiIOK CIOB yTBEPAMTENIBHOIO IPENIOKEHHS B
Pa3UYHBIX BUAOBPEMEHHBIX (opMax. M3MeHeHHe MOopsiiKa CIOB B BOIIPOCUTENBHBIX MPEII0KECHHUSAX.
[Topsiok clIOB ¥ MOCTPOEHUE OTPULIATENbHBIX MPEATI0KEeHUN. DMpaTHUECKHEe KOHCTPYKLIUH.

Moayas 2. Il.YTeHre TeMaTn4eckKux TEKCTOB:

2.1. BBenenne B cnenmnajibHOCTh



2.2 I.11. MenneneeB
2.3. PXTY um. JI.. Menpaeneena
[lonsTe o BMAax 4YTeHHUs Ha IpuMepax TeKCToB o Xumuu, /{.HU. Menoeneese, PXTY um, J[.U.
Menoeneesa.
AKTHUBH3A1US JIEKCUKHU IPOYUTAHHBIX TEKCTOB.
Monyas 3. 1. [IpakTrka yCTHOW pedH 1O TEMaM:
3.1. «I"'oBopuM 0 cebe»,
3.2. «B roponey,
3.3. «PaiioH, ra€ s KUBY».
MoHosoruueckast pedb 1o TeMe «o cede.
Mopnyas 4. |.I'pammaTrueckue TpyAHOCTH U3y4aeMOro s3bIKa:
4.1. Undpunutu. @opmbl nHpuHUTHBA. [IpomomxkeHHbI W nepdeKTHbIM WHOUHUTHB. DYHKINUU
nHOUHUTHBAa B mpemnoxeHnn. OOpa3oBaHue M ynoTrpeOieHHe HHOUHUTHBHBIX OOOPOTOB THIIA
«CJI0KHOE MOJIEXKAIIEEe» U «CI0XKHOE JI0NOIHEHUeY. BapuaHTsl nepeBoia HHOUHUTUBHEIX 000pOTOB
Ha PYCCKUH S3BIK.
4.2. BunoBpemeHHble GopMmbl riarosioB. O0pazoBaHHE MPOCTHIX, HNPOJOJIKEHHBIX, NEP(HEKTHBIX U
nep(eKTHO-TIPOAODKEHHBIX BpeMeH. BompocuTenbHbIe TNPEATIOKEHUS B pPAa3IMYHBIX BpEeMEHaXx.
OO6pa3oBaHue oTpuLaTeNbHbIX (HOPM IJ1arosa B pa3IMyHbIX BpEMEHaX.
Moayas 5. Il. M3yuaromiee ureHre HAyYHO-TIOMYJISIPHBIX TEKCTOB 110 BHIOPAHHOH CIIEIIUATEHOCTH.
IIpumepHas TemMaTHKa TEKCTOB:
5.1. «Xumuueckasi TEXHOJIOTUS U HAYYHBIE METObI»
5.2. «XUMHUYECKOE MIPEATPUATHE.
Mopnyas 6. 1. IIpakTrka ycTHON peun 1o Teme
6.1. «Cmyoenueckas H#uzmby.
6.2. «Xumus, U3MEPEHUs: B XUMHUUECKON TEXHOJIOTUN
Moayas 7. |. 'pammaTrnyeckue TpyITHOCTH U3y4aeMoro s3bIKa:
7.1. Ilpuyactus. [lpuyactus Hacrosiiero u npoieamniero BpeMeHu. [lepdextapie GopMbl IpUyacTus.
MecTo npuyacTuii B NpeUIOKEHUU. Pa3ianyHble BapuaHTHI N1€PEBOJA MPUYACTUNA HA PYCCKUM S3BIK.
[IpruacTHbIe 000POTHI U IPUEMBI UX MIEPEBO/A HA PYCCKUM SA3BIK.
7.2. CocnaratenbHoe HakioHeHHE. DOpMBI COCIIaraTeIbHOTO HAKJIOHEHMS B HM3y4aeMOM SI3BIKE.
MopnanbHble IJ1arojbl U UX UCIHOJIb30BAaHUE B IMPEJIOKEHUSIX B COCIAraTelbHOM HAaKJIOHEHHUU. THIIBI
YCIOBHBIX TpEAJIOKEHUN. BapuaHTel nepeBoia NPEIIOKEHHM B COCIAraTeJbHOM HAKJIOHEHUM U
YCIIOBHBIX ITPEIIOKEHUH.
Moayas 8. Il.M3ydatomiee yreHue TEKCTOB 110 TEMaTHUKeE:
8.1. «Xumnueckas 1abopaTtopus».
8.2. «M3MepeHus B crielualIbHON 1abopaTopum.
Mopayas 9. lll.ITpakTika ycTHOM peun 1o TeMam:
9.1. «CTpaHa n3y4aeMoro si3bIKay,
9.2. «lIpoBeaeHuE AETOBON BCTPEUM»,
9.3. «3aKitoueHNEe KOHTPAKTa».
4. O0beM y4eOHOI TUCHUTIITUHBI
4.1. Ounas popma:

Bun yuebHoit paboTbl B B Pacnpenenenue yacos o
3aUETHBIX | aKaJeM. | ceMecTpam
€IMHUIIAX | Yacax cemectp 1 ceMecTp 2 ax.
aK. Jachl (3er) qacsl (3€T)
O01mas Tpy10eMKOCTh 8,0 288 144 144
AUCHUTLINHBI 0 y4e0HOMY 4 4
ILUIAHY
AyIUTOpPHBIE 3aHATHS 2,2 80 48 32
(1.3) (0.9)
Jlexumn (Jlek) - - - -




[Tpaxtuueckue 3ausatus (I113) 2,2 80 48 32
(1.3) (0.9)
CamocrosiTeJbHasi pa6oTa 4.8 172 96 76
(CP): (2.7) (2.1)
Bun KOHTPOJIA: 1 36 3auer ¢ JK3aMeH
3a4eT/IK3aMeH OIIEHKOi1 36 (1)
4.2.  3aounas opma:
Bun yueGHO# paboThI B B Pacnpezgesienue 4yacoB 1o
3a4YeTHBIX | aKaJeM. ceMecTpam
eAMHULAX Jacax Cemectp | Cemectp | Cemectp
1 2 3
Ax.gacel | Axk.yacel | AK.4achl
(BET) (BET) (BET)
O01as Tpy10eMKOCTh 8,0 288 72 72 144
AUCHHIIHHBI 10 Y4eOHOMY (2) (2) 4)
TUIAHY
AyIMTOpHBbIE 3AHATHS 0,95 34 11 11 12
(0.31) (0.31) (0.33)
Jlexumu (Jlek) - - - -
[Ipaktuueckue 3austus (I13) 0,95 34 11 11 12
(0.31) (0.31) (0.33)
CamocrosiTeibHast paboTa 6,6 203 57 57 123
(CP): (1,6) (1,6) (3,4)
Bun KOHTPOJIA: 0,45 17 3auer 3auer JK3aMeH
3a4eT/IK3aMeH 4 4 9
0,1) (0,2) (0,25)
AHHOTAIUA
padoyeii MporpaMMbl JUCHHUILIMHBI
«®unocodus» (b1.5.2)
1. Hear aucummaunbl «Dumocodusi» — chHopMUpOBATH Yy CTYIEHTOB

KOMIIJICKCHOC

NPEJCTaBICHUE O PO U MecTe (GMIOCOPUM B CHUCTEME T'YMAHHUTApHBIX, COLMAIBHBIX MU
€CTECTBEHHBIX HayK, MO3HAKOMHUTb UX C OCHOBaMM (PHIIOCO(CKOro 3HaHMS, HEOOXOIUMBIMU
JUIS pELIEHUs TEOPETUYECKUX U NIPAKTUYECKUX 3a/1ad.

B pe3yabTare u3yuyeHMsi JMCUUILIMHBI o0yuaiommiicsi Mo mporpamMe OakajaBpuarta

JOJIZKeH::

Obnadams cnenyronumu o0mekyasTypHbiMU (OK) KoMmeTeHITusIMU:

CIIOCOOHOCTBIO  HCIIOJIB30BaTh  OCHOBBI  (punmocockux 3HaHMUW JUIsT  (OPMUPOBAHUS
MHpoBo33peHdeckoit nosuipu (OK-1);

3nams:

OCHOBHOE€ COJIep’KaHuE TJIaBHBIX (MIOCO(CKUX IIKOJ U HAMpaBlIEHUH, MPeICTaBUTENIeN ITUX
IIKOJI, CBSI3b M paziiuue uX GpuiocoPpckux uaeu, cBA3b UCTOPUKO-(PUIOCOPCKUX KOHIETIUH C
COBPEMEHHBIMHU MPOOIeMaMU HHANBUAYAIBHON U O0IIECTBEHHOM JKU3HH.

Ymemo:

MOHUMATh U aHAJTU3UPOBATH MUPOBO33PEHUECKHE, COIMANIbHBIE M MHAUBHIYaJIbHbIE MPOOIEMBI
COBPEMEHHOM >KM3HHM; I'PAaMOTHO BECTH JUCKYCCHIO, apryMEHTHPOBAHHO OTCTAaWBATh CBOIO
MO3UIHUIO 10 3HAYUMBIM (GUIOCOPCKUM MpoOIeMaM COBPEMEHHOM >KHU3HH, OINUpasch Ha



HapaOOTaHHBI B HCTOpUH (GHIOCOGUH MaTepual; NMPUMEHATh NOJIy4eHHbIe (uiocodcekue

3HAHUA K PEIICHUIO MTpodeccCHoHaNbHBIX 33/a4;

Brnaoemu:

— TMpeacTaBiIeHUSAIMH O (Quiocopuu Kak Hayke U CUCTEME IICHHOCTEH, ee MecTe B CHCTEMeE
TYMaHUTApPHOTO 3HAHH; OCHOBaMHU (hHUI0CO(CKOro MBIIUICHHUS; KaTErOPUAIbHBIM amIapaToM
M3y4aeMO# TUCUHUIUINHBIL, PHIOCO(PCKUMHU METOAAMU aHAIN3a PA3INYHbIX TPOOJIEM, HaBbIKAMU
¢unocopckoil  KyabTypbl Ais  BBIpaOOTKM  CHCTEMHOIO, IIEJIOCTHOTO  B3IJsila Ha
JNEHUCTBUTENBHOCTD U MECTO XUMHUU U XUMUYECKON TEXHOJIOTUH B LIEIOCTHOM KapTHHE MUpA.

3. Kparkoe coaep:kaHue TMCHUILIHHBI:

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

Mopayas 1. OcHoBHBIe ¢uiIocopcKHe HIKOIbI.

Antnunas ¢unocodus (mocokpatuku, coductel, Cokpar, Jemokput, IlnaTton, Apucrorens,
AIUTMHUCTHYECKU-pUMCKas ¢punocodust). OCHOBHBIEC MPOOJIEMBI CpeTHEBEKOBOH (punocoduu u 3moxu
Bospoxnaenus. dwunocopus Hosoro Bpemenu (XVII — XVIII BB.) Haeonmorus Ilpocsemienus.
Hemenkas knmaccuyeckast punocodus. Pycckas dumocopuss XIX — XX BB. OCHOBBI MapKCHUCTCKOU
¢bunocopun. OCHOBHBIEC HAIIPABIIEHUSI COBpEMEHHOM (hunocopuu.

Mopnyas 2. ®uiiocodckre KOHUENIUN ObITHS M MO3HAHMS.

[Tpo6nema 6bITHS B ncTOpuH (pusnocoduu. [loHATHS MaTepuaIbHOIo U naeaabHoro. OCHOBHbIE
¢mnocodckre HampaBIeHHUS: MATEPHATIN3M U Hieanu3M. [IpuHIMN T1006anbHOTO HBOJIOIMOHU3MA B
COBPEMEHHOW Hay4yHOU KapTHHE MUDA.

Konuemnum npocTpancTBa U BpeMEHH B UCTOPHH (HMIIOCO(OUU 1 HAYKH.

[Tpoucxoxaenue cozHanus. Ponb Tpyna B MpOMCXOKIEHUU co3HaHUS. Mpeanucruueckue u
MaTepHATUCTUYECKHE KOHIENuN co3Hanusa. Co3Hanue n mMo3r. Co3HaTelbHOEe M Oecco3HaTeIbHOE.
Coznanue 1 s13pik. Co3HaHKME U CAaMOCO3HAHUE.

KoHuenuy rHoceoyornd B UCTOPUU (PUIOCO(PHU: CEHCYaTN3M, PallMOHAIU3M, CKETTHIIN3M,
arHOCTHIIM3M, KOHIICTIIIUSA BPOXKIEHHBIX UACH, anmpuopu3M. J(ManeKkTuka MO3HaHUS: YYBCTBEHHOE U
patoHaabHoe. OCHOBHBIE TEOPUU UCTUHBI.

Mopnyas 3. IIpo0Jembl 4yesoBeka B (punocopuu.

YenoBek kak mpeamer (uiaocopckoro aHaiauza B uctopuu ¢uiocodpuu. Ilpoucxoxnenue
4eJI0OBEKa: IPUPOJHBIE U COLMANIBHBIE YCIIOBHS aHTPOIIOCOLMOTeHe3a. bronornueckoe u conuaibHOE B
genoBeke. HIMBUA, MHANBUAYAIBHOCTD, IMYHOCTb.

CMBICT JKM3HM M TIpelHa3HaueHue uesoBeka. JKu3Hb, cMepTb, Oeccmeprtue. JIBmxeHue
HEHACWIHs, €ro pojb B coBpeMeHHOM xu3Hu. Llenn u nenHoctu. CBoOona BOIM U OTBETCTBEHHOCTH
nruuHocTH. HpaBcTBEHHBIE, pEIMTHO3HBIE, 3CTETUUECKHE LIEHHOCTH.

Monyab 4. ®unocodusi HCTOPUHU U 00IIECTBA

YenoBek B cHCTEME COLMANIBHBIX CBsi3ed. JIMUHOCTH M Macchl, cBOOOMAa U HEOOXOAMMOCTb.
®unocoust uctopuu: GopmManvoHHAs U LUBWIM3ALMOHHAS KOHIIETILUU HCTOPUYECKOTO Pa3BUTHUS.
IIporpeccucTckie M LMKIMYECKHE MOJAEIM pPa3BUTHA. [J1o0anbHble MpPoOIEMbl COBPEMEHHOCTH.
Konnenmust ycTo4rBOTO pa3BUTHS U CLIEHAPUU Oy TYIIETO.

OObmectBo U ero crpykrypa. ColumanbHasi, MOJMTHYECKass U AyXOBHast cepsl oOriecTna.
Konuenmuu rocymapcta B ucropuu ¢unocodckoit mpiciau. ['paxknaHckoe o0IIECTBO M MPaBOBOE
rocy1apcTBo.

Monayasb 5. @usiocodekue npodjieMbl XUMUM U XUMUYECKON TEXHOJIOTHH

Hayynoe u BHeHayuHoe 3HaHWe. CTpyKTypa HAay4HOTO 3HAHHS, €r0 METOJbl U (OPMBI.
Hayunble peBomoniuu 1 cMeHa THIOB palmoHanbHOCTU. Hayka B cOBpeMeHHOM MHpe. DTUKa HAyKU U
OTBETCTBEHHOCTb YUYEHOTO.

[TpoGiiemMa cooTHOIIEHNS HAYKU U TeXHUKH. CollMaabHbIe MOCIEICTBUS HAYyUHO-TEXHUYECKOTO
nporpecca. OTUYECKHE U KOJOTMYECKHEe UMIEPATHBBI Pa3BUTUSI HAYKH U TEXHUKU.

MecTto XMMHM B CHUCTEME €CTeCTBEHHBbIX HayK. OCHOBHas mpoOiieMa XMMHHM Kak HAayKd U
npou3BojacTBa. Llenmu u 3amaun xuMuyeckod TexHosoruu. Crenuduka XMMHUKO-TEXHOJIOTHYECKOTO
3HaHUA: (PyHAAMEHTAJIbHOE U MPUKIIATHOE, SMIIUPUIECKOE U TEOPETUUYECKOE.

4. O0beM y4eOHOI TUCIHUNIUHBI:



4.1.  Ounas ¢popma:

Ob6beMm
Buzpl y4ueoHoii padoTs B 3aueTHBIX B akagem.
eIMHUIIAX Jacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 5,0 180
AyIUTOPHBIE 3aHATHSI: 1,33 48
Jlexiuu (JIek) 0,89 32
Jlaboparopusie paboTs (JIab) - -
[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
Buja xonTpoJisi: 3auer/3K3aMeH 1,0 9K3aMeH
(36)
4.2.  3aounHas gopma:
Ob6beMm
Bujni yueduoit padoTnt B 3aueTHBIX B akanem.
€IMHULIAX qacax

OO6masi TpyA0eMKOCTh JUCHHUIJIMHBI 10 Y4eOHOMY IJIaHy 5,0 180
AyIuTOpHBIE 3aHSITHS: 0,33 12
Jlexmu (Jlek) 0,22 8
JlaGopatopusbie pabotsl (J1ab) - -
[TpakTueckue 3ansatus (I113) 0,11 4
CamocrositessHas padora (CP): 4,42 159
Buja konTpoOJIsi: 3aueT/3K3aMeH 0,25 Jk3ameH (9)

AHHOTAUA

padoueii mporpaMMbl JUCUHUILIMHBI

«Hcropus» (b1.b.3)

1. Heasb aucuMmiauHbl — GOPMHUPOBAHNE y CTYIEHTOB KOMIUIEKCHOTO TPEICTABICHUS O POJH H
MECTe€ HCTOPUU B CHUCTEME T'YMaHMTAapHbIX M COLMAIBbHBIX HAayK, KYJIbTYPHO-MCTOPUUYECKOM
cBoeoOpa3uu Poccum, ee MecTe BO BCEMHPHO-UCTOPHUYECKOM IpoIiecce, 00 OCOOSHHOCTIX U
OCHOBHBIX 3Tanax e€ HCTOPHUYECKOTO pa3BUTHS; BBEIEHUE CTYAEHTOB B KPYr HMCTOPHYECKHX

po0JieM, CBA3aHHBIX ¢ 00J1aCThIO0 OyayIel mpodecCHOHATBHON AesTETHHOCTH.

2. B pe3yabraTre HM3y4eHHsl IMCHUILUIMHbI O00YyYaloLWiicsi MO NporpaMme 0OakajlaBpuUaTa

JTOJIZKEH.

Obnaoams crnenyromumu o0mekyabTypHbiMU (OK) KoMIeTeHIIUSAMHU:




— CHOCOOHOCTh aHAJM3UPOBATh OCHOBHBIE ATAIbl U 3aKOHOMEPHOCTH MCTOPUYECKOTO Pa3BUTHS
obrecTBa It hopMUpoBaHus rpaxkaaHckon mozunuu (OK-2).
3uams:

— OCHOBHBIE HallpaBJIEHUs, IPOOIEMbI U METO/IbI UCTOPHUUECKON HAYKH;

— OCHOBHBIE 3TAllbl U KIIF0YEBbIe COOBITUS CTOpUU Poccun u mupa;

— 0COOEHHOCTH pa3BUTHS POCCUICKOIO rOCyJapcTBa, BBIIAIOLIMXCS JAeATeNIeH OTeUeCTBEHHOM U
BCEOOIIEH HCTOPUH.

Ymems:

— COOTHOCHTBH OOIIME MCTOPUYECKHE MPOLECCH H OTACIbHbIC (PAKTHI; BBISBIATH CYIIECTBEHHBIC
YepThl UCTOPUUECKUX IPOLIECCOB, SIBJIEHUIN U COOBITUN; aHAIM3UPOBATH COLMAIbHO-3HAYNMBbIE
poOIEMBI;

— (¢GopMynIMpOBaTh U apryMEHTHPOBAHO OTCTaMBATH COOCTBEHHYIO IO3ULMIO IO PA3JIUYHBIM
npobieMaM UCTOPHH.

Braoemy:

— IpEeACTaBICHUSIMHU 00 UCTOPUHU KaK HAyKe, €€ MECTE B CUCTEME I'YMaHUTAapHOI'O 3HAHUS,

— IpeAcCTaBIEHUSIMM 00 OCHOBHBIX J3Tamax B MCTOPHUU dYeJOBEYeCTBa MU HX
XpOHOJIOTHUH,

— KaTeropuaJbHO-TIOHATUNHBIM aIlllapaToM M3y4aeMOW JUCLUILINHEI,

— HaBbIKaMU aHaJIM3a UCTOPUYECKUX HNCTOUYHUKOB.

3. Kparkoe cogepxxanue 1uCUMIIHHBI:

B copepxanue Kypca BKIIIOYAaeTcs IMOHATHE OO0 HCTOPUM Kak Hayke, 0 €€ MecTe B CUCTEME

COLIMAJIbHO-TYMaHUTAPHBIX HAyK, U3JIaraloTCsl OCHOBBI METOI0JIOTMHA HCTOPUYECKON HAYKH.

PackpriBaeTcs conmepkaHue W OOIIas XapaKTEPHCTUKAa OCHOBHBIX JTAllOB OTEYECTBEHHOM
ucropuu. Havano poccuiickoii rocygapctBeHHOCTH. KnueBckast Pycb. OTHOKYIBTYpHBIE H COLIMAIIBHO-
MIOJINTUYECKHE MPOLIECCHl CTAHOBIJIEHUS POCCUICKOM rocyaapcTBeHHOCTU. [IpunsaTHE XpUCTHAHCTBA.

Pycckue 3emmu B XII — nawanme XVI BB. OOpaszoBanue Poccuiickoro rocynapcrsa, €ro
ncropuueckoe 3HaueHue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocynapctBo B X VIII Beke — Beke MoaepHHU3alMu U npocsenienus. Pegopmel [letpa I
KaK TIepBas MOIBbITKA MOJEpHU3aLMU CcTpaHbl, €€ ocobeHHocTH. PopmupoBanue Poccuiickoit
nMmiepud. OCHOBHBIE HANpPABICHUS «EBPOIEU3ALUN» CTPaHbl. OJBOJIIOLMS COLUAIBHON CTPYKTYpPBI
obuiecta. JlanpHeliee paciupenue rpanul Poccuiickoit mmmnepuu.

Poccus B XIX cronerun. IlpombinuienHslii nepeBopot B EBporne n Poccun: olriee 1 oco6eHHoe.
Baxneiimue ycnosus nepexoja Poccun kK MHAYCTpHUaIbHOMY OOIIECTBY — PEIIEHNE KPECThSIHCKOTO
BOIIPOCA M OTPaHUYEHUE caMoJeprKaBus. JUINTENbHOCTD, HEMIOCIEA0BATEIbHOCTD, IUKINYHOCTD
nporiecca OypskyazHoro pedopmupoBanusi. Posib cyObeKTHBHOTO (DakTOpa B MPEOI0JICHUU
orctaBanus. Pegopmbr XIX Beka, ux 3Hauenue. OOmecTBeHHbIe ABIKeHUS B XIX Beke.

Poccus B nauane XX Beka (1900 — 1917rr.). OcoGeHHOCTH COLMATBbHO-3KOHOMUYECKOTO
pa3BuTHs Poccun B Hauane XX Beka. OObeKTHUBHAS MOTPEOHOCTh MHYCTPHUATBHON MOIEPHU3ALIUU
Poccun. CooTtHomenue nonutudeckux cui B Poccun B Hauane XX Beka. Hapacranue kpusuca
camozepskaBus. [lepBas poccuiickas peBomtorusi. O6pazoBaHNue TOTUTUYECKUX MapTHH.
l'ocynapcrBenHas gyma Hadana XX BeKa Kak IEpBBIM ONBIT POCCUICKOTO NapjiaMEeHTapu3Ma.
CronbinuHckas arpapHas pedopma. [lepas mupoBas BoifHa U yyactue B Helt Poccun. @eBpanbekas
peBomtonias 1917r. 1 KOpeHHbIE U3MEHEHHUSI B IOJUTUYECKOMN )KU3HU CTPAHBI.

dopMmupoBaHHE U CYHIHOCTh coBeTckoro crpos (1917-1991rr.). IloaroroBka u mobena
OxTta6pbckoro BoopyxkeHHoro Bocctanusi B Ilerporpazae. 11 Beepoccuiickuii chezn CoBeToB U €ro
pemieHus. OKOHOMHYECKass M COLMalbHAs MOJUTHKA OOJBIIEBUKOB. ['paXkiaHckas BOWHA U
nHocTpaHHass wuHTepBeHNUsA. Cyns6a wu 3Hauenne HOIla. VYTBepxkaeHwe OJHOMAPTUHHOMN
nonutuyeckoi cucremsl. O6pazoBanue CCCP. Ilonutudeckas 6opp0a B mapTUM M TOCYIApCTBE.
CCCP B roas! nepBbIx msTHIeToK (KoHer 20-x rr. — 30-e 1T.). @opMupoBaHue peKuMa JTHIHON BIACTH
CranyHa 1 KOMaHIHO-aIMUHUCTPATUBHON CUCTEMBI YIPABIEHUS rocyAapcTBOM. BHeIHAS noauTHKa
CCCP B 20-30-¢ rr. CCCP Bo BTOpO#1 MupoBoii m Bemmkoit OtedecTBeHHOW BoitHe. M3MeHeHue



COOTHOLICHUS CUJI B MUpPE I0CJIe BTOPOM MUPOBOM BOMHBI. Havanmo «xosogHoil BoiHbED. TpyaHocTu
nocineBoeHHoro pa3putuss CCCP. VYxecroyeHHWe TMOJUTHUYECKOTO PEXKUMA M HACOJOTMYECKOrO
KoHTpous. [lonbITkn 00HOBIIEHUS «rocynapcTBeHHOro counanuzMay. XX cve3l KIICC u ocyxnenue
KynbTa nquyHoctu CranuHa. «OTTenenb» B 1yXOBHOH cdepe. DKOHOMHYECKHE PedOpPMBI CepeHbI
60-x romoB, MPUYMHBI WX HE3aBEpIICHHOCTH. HapacTaHue KPHU3UCHBIX SBICHHUA B COBETCKOM
obmecte B 70-¢ — cepenune 80-x ronos. Buemnss momutuka CCCP B konne 60-x Havane 80-X IT.: OT
pa3psaKu K 000CTpEHHUI0 MexayHapoaHou oOctaHOBKHU. «llepecTpolika»: CyIIHOCTb, IENH, 33/1a4H,
OCHOBHBIE dTarbl, pe3yiabTaThl. Pacman CCCP. O6pazoBanue CHI'.

CraHoBlieHHME HOBOM pOCCHUNCKON rocynapcTtBeHHOCTH (¢ 1991- mo Hacrosiiiee Bpems).
JIubGepasibHas KOHIIETLIHS POCCHMCKUX pedopm: mepexol K PbIHKY, (OpPMHUpPOBAHHE TPAKIAHCKOTO
obmiecTBa U mpaBoBoro rocynapcersa. «lllokoBas Tepamus» dkoHOMUYeckuX pedopm B Hauvane 90-x
rogoB. Koncturynuss Poccuiickoit  ®epepanmu  1993r.  MexHallMOHaIbHbIE  OTHOILICHMUS.
[Monutnyeckue nmaptuu U oOIECTBEHHBIE IBIXKEeHUsST Poccun Ha coBpemeHHOM stane. Poccus Ha myTu
MozepHu3auuu. Poccust B cucteMe MUPOBOIM SKOHOMHMKHU U MEXAYHAPOIHBIX CBSA3EH.

4. O0beM y4eOHOI TMCHUIIITHHBI
4.1. Ounas dopma:

Bun yuebHo# paboTh B 3aueTHBIX B akazem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHUIIIMHBI 110 Y4eOHOMY IVIaHY 4,0 144
AyIMTOpHBIE 3aHATHS: 1,3 48
Jlexruu (JIek) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,4 16
CamocrositeabHas padora (CP): 1,7 60
Pedepar 0,6 20
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,3 10
CamocTrosiTenbHOE U3YUYEHHUE pa3/iesioB Kypca 0,8 30
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1,0 Ik3amen (36)

4.2. 3aounas ¢popma:

Bun yuebHoit paboTbl B 3auerHbIX B akagem.
SIMHHIIAX qacax

OO0mas TpyA0eMKOCTh JMCHUILJIUHBI 110 Y4eOHOMY IUIAHY 4,0 144
AyJAUTOpPHBbIE 3aHATHS: 0,39 14
Jlexmm (Jlek) 0,22 8

[Mpaktnyeckue 3ansatus (I13) 0,17 6

CamocrositesbHas padora (CP): 3,36 121
Pedepar 0,58 21




[ToaroToBka K KOHTPOJIBHBIM paboTam 0,56 20

CamocTosTeTbHOE U3YUYCHHE Pa3IesioB Kypca 2,22 80

Buja uTOoroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 0,25 Ok3ameH (9)
AHHOTAIUA

pado4eil NporpaMmabl JUCHUIIMHBI
«®u3nueckas Kyabrypa u cnopr» (b1.5.4)

1. Heab AMCHUIUIMHBI (U3NYECKOTO BOCIUTAHHUS CTYACHTOB COCTOUT B (hOpMHUpOBaHUH
MHPOBO33PEHHUS U KYJIbTYpPbI JIMYHOCTHU, TPAXIaHCKON MO3UIMH, HPABCTBEHHBIX KayeCTB, YyBCTBA
OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH B TPHHATHU PEUICHWH, CIIOCOOHOCTH WCIIOJIB30BaTh
paszHooOpaszHbie popmbl HPU3NUECKON KYIbTYpPbI, CIOPTA U TypU3Ma JUIsl COXPAHEHUS U YKPETUICHUs
CBOETO 3JI0POBBSI M 37I0POBbSI CBOMX OJIM3KMX B IOBCEIHEBHOW JXU3HU M NPOQPEeCcCHOHATHHON
JeSITEIbHOCTH.

2. B pe3yabTaTe U3y4eHus: JUCIUILIMHBI 00yJalOIIUiics MO MporpaMMme OakaiaBpuaTta J0JKEH:
Obnadams crnenyronumu o0mekyabTypHbiMU (OK) KoMIeTeHIUsAMU:

— CImocOOHOCTh K caMOOpraHu3aiuu u camooopasosanuio (OK-7);

— CHOCOOHOCTh HCHOJB30BATH METONBI M CpElCTBA (DPU3MUYECKOW KYJIBTYpPHI Ui OOECTICYECHUs
MOJTHOIIEHHO# connanbHO# 1 mpodeccnonansHoi nesireaproctd (OK-8).
3uamo:

— Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3NUECKON KYIbTYphI U CIIOPTA;

—  COIMAIbHO-OUOJIOrMYECKHUEe OCHOBBI (PU3NYECKON KYJIbTYpPBI U CIIOPTA;

— BIMSHHME O3JIOPOBHUTENBHBIX CHCTEM (PU3MUYECKOIO BOCHUTAHMSA Ha YKPEIUIEHHE 3/10pOBbS,
npopHIAKTUKY MPO(pECCHOHATBHBIX 3a00JI€BaHUN U BPEIHBIX PUBBIYEK;

— c1ocoObl KOHTPOJIS U OLEHKU (PU3NYECKOr0 pa3BUTHS U (PU3UUECKOI MOATOTOBIEHHOCTH;

— mpaBwila M CHOCOObl IUIAHWPOBAHUS WHIUMBUIYaJIbHBIX 3aHATUN PA3IMYHOM 1IENEBOM
HaIpPaBJIEHHOCTH;

—  HUCTOpHIO (U3UYECKOM KyNbTYphl M CIIOPTA, UMETh MPEJCTABICHUE O 3HAUUMBIX CIIOPTUBHBIX
COOBITHUSIX HE TOJBKO CBOEH CTpaHbl, HO M MHUPOBOTO YPOBHS; Ba)KHEHIlINME JOCTH)KEHUS B
00J1aCTH CIIOpTa;

— cnoptuBHbele Tpaguuuun MXTU-PXTY wum. .M. MengeneeBa, NOMHHUTh O NOABUTaxX
CIIOPTCMEHOB B rojipl Benukoii oreuecTBeHHOM BoMHbBI 1941-1945 1T
Ymemy:

— CaMOCTOSITEIbHO 3aHUMAThCS (PU3NUECKOM KYIbTYpOU U CLIOPTOM;

— OCYILIECTBJISITH CAMOKOHTPOJIb 32 COCTOSSHMEM CBOEro OpraHu3Ma U coOJojaTh IpaBHiia
TUTHEHbI U TEXHUKH 0€30I1aCHOCTH;

— OCYILECTBJIAITh TBOPYECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATHH (U3UUECKOit
KYJIbTYPOH U CIIOPTOM.

Bnaoemu:

— CpeacTBaMH M METOJaMM  YKPEIUIEHUS HMHIUBUAYaJbHOTO  370pPOBbs, (PU3UUECKOTO
CaMOCOBEPILIECHCTBOBAHMS;

— JIOJDKHBIM YpOBHEM (PU3MYECKON MOJArOTOBIEHHOCTH, HEOOXOAMMBIM [UIsl KaueCTBEHHOTO
YCBOEHHSI TPOQECCHOHATBHBIX YMEHMH M HaBBIKOB B Ipolecce OOydeHuss B By3e, JUIA
o0OecrieyeHHs TIOJHOLIEHHON COIMabHOM U Mpo(ecCHOHAIbHON JEeSTeNIbHOCTH IOCie
OKOHYaHHUs1 y4eOHOTO 3aBEJICHHUS.

1. Kparkoe cogepkaHue IUCHHIINHBI
Pazaesbl fuCHMIUVIMHBI U BUABI 3AHATHH



Mony HaszBanue moayns Bcero Yacos
b Jlex MII3 |[IIDIT | KP
1. [Ipeamer «dusndeckas KyiabTypa U 18 2 6 9 1
ciopt». Uctopust ®KuC
2 OcHOBBI 37J0pOBOTO 00pasa KU3HU 18 2 6 9 1
(30XK)
3 buonornueckre 0CHOBBI (PU3UYECKOM 18 2 6 9 1
KYJBTYPBI U CIIOPTa
4 [IpodeccnonanpHO-TIPUKIIATHAS 18 2 6 9 1
¢dusnyeckas KyJIbTypa U CIOpT
Bcero uyacoB 72 8 24 36 4

Kaskabiii MoayJib IporpaMmMbl MMeeT CTPYKTYPY:
- JICKUUH WJIK TEOPETUYECKUN pa3en;
- TPAaKTUYECKUU paszed, COCTOMT H3: METOAMKO-TpakTHdeckux 3aHatuii (MII3) u ydeOHO-
TPEHUPOBOYHBIX 3aHATUH (MTpodeCCHOHATFHO-TIPUKIIAAHAs (pU3nIecKas moarotoska, [1I1MDII);
- KOHTposbHBIN paznen (KP).

TeopeTudeckuii pa3aes GopMUPYET CUCTEMY HaAyYHO-TTPAKTUUICCKUX U CICIHATBHBIX 3HAHHM,
HEOOXOMUMBIX JJI1 TOHMUMAaHUS TPUPOIAHBIX M COIMAIBHBIX MPOLECCOB (PYHKIIMOHUPOBAHUS
(bu3nvecKoil KyabTypbl OOIIECTBA M IMYHOCTH, YMEHUS MX aJallTUBHOTO TBOPUYECKOTO MCIIOJIb30BAHUS
JUIS  JUYHOCTHOTO U MPO(ecCHOHANBHOTO PAa3BUTHS; CaMOCOBEPIICHCTBOBAHMS, OPraHU3alUud
3I0POBOTO 00pa3a >KM3HU TPU BBIOJHEHHH Y4Y€OHOH, MPOo(hecCHOHAIBHOW W COIMOKYJIbTYPHOMH
NEeSATEIbHOCTH.

MeTtoauKo-nipakTH4YecKHe 3aHATHS IIPEAyCMAaTPUBAIOT OCBOEHHUE OCHOBHBIX METO/JOB HU
croco6oB (opmupoBaHus Y4eOHBIX, NPO(ECCHOHANBHBIX M JKU3HEHHBIX YMEHHH M HAaBBIKOB
CpeacTBaMu (U3UYECKOM KYJIbTYPHI U CHOPTA.

Ha MeToanko-npakTHYeCKUX 3aHATUSIX YIEIAETCs BHUMAHUE:

- OCHOBHBIM Np00JIeMaM CIIOPTUBHOW TPEHUPOBKHU;

- BIMSHMIO (DPU3MYECKMX YNpPaXHEHUH Ha (opMHpoBaHUE NMPO(ECCHOHAIBHBIX KauecTB OYIyIIero
CHelHalnCcTa U JMYHOCTH 3aHUMAIOILErocs;

- BO3JICMCTBHUIO CPEACTB (PU3MUECKOIO BOCIIUTAHHS HA OCHOBHBIE (DU3MOIIOTHYECKHE CUCTEMbI U 3BEHbS
OTIOPHO-/IBUTaTEIbHOIO anapaTa 3aHUMaroIIerocs;

- BONpOCaM IPOBEJEHUS COPEBHOBAaHUM (IIpaBWJIa COPEBHOBAaHUM, CHUCTEMA PO3BITPHILIEH,
ompeseneHue nodeauTesnei, 000pyI0BaHNe U UHBEHTAPh).

IIpodeccuonanbHO-NPUKIAAHAS  NMOATOTOBKA  TPOBOJAUTCA C  ydyeToM  Oyaymieit
npodeccnoHaNbHOM EATEIbHOCTH CTY/IEHTA.

Y4eOHO-TPEHUPOBOUHBIE 3aHATHUSI 0a3UPYIOTCS Ha IIMPOKOM HCIOJIb30BAaHUU TEOPETUUYECKUX
3HaHUI U METOJMYECKUX YMEHUH, Ha MPUMEHEHUH Pa3HOOOPa3HbIX CPEACTB (pU3HUeCKON KyIbTYpHI,
CHOPTUBHON U IPO(eCCUOHATIBHO-TIPUKIAIHON (PU3NUECKON OTOTOBKU CTYJEHTOB.

KonTpoabHblii pasaen. Kputepuem ycrnenmHocTH OCBOEHHs y4eOHOro marepuaia sBIsSeTCs
OLIEHKa IpernojaBaTelis, YUUTHIBAIOLIAS pe2yIapHOCMb NOCeWeHUs 0053amebHbIX Y4eOHbIX 3aHamul,
3HAHUHA TEOPETHMYECKOIO pas3zesia IPOrpaMMbl U BBIIIOJHEHUE YCTAaHOBJIEHHBIX Ha JIaHHBIM ceMecTp
KOHTPOJIBHBIX TECTOB 00mIel (PU3NYEeCKOW M TEOPEeTUYECKOW MOATOTOBKHU JUISl OTIENBHBIX TPYIII
pa3IMYHOM CIOPTUBHOM HamnpaBieHHOCTH. KP BXOIUT B mpakTHUYeCKuE 3aHATHUS. .

4. O0beM y4eOHOM JUCHUNJIMHBI:

4.1. OuHnas popma:

B B I VI
Bunael yue6HOM paboThI 3a4ETHBIX | AKaJEM. | CEMECTp | CEeMecTp
CIMHUIAX | Yacax
OO6masi Tpy10eMKOCTh THCIIHIIIHHBI 110 2,0 72 36 36
Y4eOHOMY IIaHY
AyIUTOPHBIE 3aAHSITHSI: 2,0 72 36 36
Jlextuu (JIek) 0,5 8 4 4




[Tpaxtrueckue 3ansatus (I13) 1,0 60 30 30
KoHTpoibHbIi pa3iesn, BXOAUT B ayIUTOPHBIE 0,5 4 2 2
sansaTus (KP)

Buja kouTpoJisi: 3a4er / 3k3aMeH 3auer 3auer 3auer

4.2 .3aounas popma:

B B I Vi
Bunbl yueOHOM paboThI 3aueTHpIX | AKAACM. cemectp | cemectp
CIMHALAX | oo
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 2,0 72 36 36
Y4eOHOMY IJIAHY
AyIUTOPHBIE 3aHIATHSI: 2,0 72 36 36
Jlexumu (Jlek) 0,22 8 4 4
CamocrosiTtesbaas padora (CP): 1,56 56 28 28
Bun koHTpoOJIA: 3aUueT / IK3aMeH 0,22 8 3ager 3ager
AHHOTAIIUSA

paboueii IPOrpaMMbl TUCIHHILTHHBI
«Maremaruka» (b1.B.5)

1. Ieab AUCHMIIMHBI — ABIsIETCA (POPMUPOBAHUE Y CTYAECHTOB CUCTEMbI OCHOBHBIX MOHSATHH,
HCIOJIb3YEMBIX JJIsl IOCTPOEHHUS BAKHEHIINX MaTEMaTUYECKUX MOJIENIEH, U YMEHHUS
UCIOJIb30BAaTh MAaTEMaTUYECKHE METOBI JIIsl OIIMCAHUS PA3IMUHBIX ITPOLECCOB.

2. B pe3yabTaTte u3y4yeHus TUCHMIJIMHBI 00y4aIOIIMiicA 10 MporpaMme 0akajaBpuara

HOJIKeH:

Obnadams crnenyronumu oobmenpodeccuonanbHbiMu (OITK) komneTeHusaMu:

— CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

JMCIUILIMH B ipodeccuoHanbHoi nesitenbroct (OT1K-1).
3namo:

— OCHOBBI T (DEepeHIINATBHOIO U NHTErPAIbHOT0 HCUHUCIEHUS, MU depeHIInaIbHbIX ypaBHEHUM;

— MaTeMaTH4eCcK1e TEOPUU U METOIbI, JIeXKAI[e B OCHOBE MTOCTPOEHUSI MaTEMaTHYECKUX MOJENeH;

— OCHOBBI IPUMEHEHUS MAaTEMaTHUECKUX MOJIEJIEN U METOIOB.

Ymemn:

— BBIOMpATh MaTeMaTUUYECKHE METO/IbI, IPUTOAHbIE JUIsl pELIEHNs] KOHKPETHOM 3a1a4u;

UCIOJIb30BaTh MaTeMaTUYECKHE MOHATHUS, METOJIbl U MOJIEIH JUI OTMCAHUSI Pa3INYHbBIX IPOLIECCOB;

— BBIABJIATh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, JIEJKalllle B OCHOBE KOHKPETHBIX MPOIECCOB;

HCIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKH TaHHBIX;

MPUMEHSTh MaTeMaTHUYECKHE 3HAHUSI Ha MEXIUCIUIUIMHAPHOM YPOBHE.

Bnaodemu:

— OCHOBaMH (pyHJJaMEHTAJIbHBIX MaTEMAaTUYECKUX TEOPUN U HABBIKAMH UCIIOJIb30BAHUS

MaTeMaTHYeCKOro anmnapara;

— METOJIaMH CTaTUCTUYECKOH 00paboTku nHpopManuu.

Kpartkoe coneprkanue TuCHUTIITUHBIL:
1 CEMECTP
1.BBenenue.
[Tpeamet u meToabl MaTemMaTuku. OMKMCaHNe OCHOBHBIX pa3nenoB Kypca. [IpaBuna u TpedoBaHus
MIPU U3Y4YEHUH Kypca.



2. D1eMeHThI aJIredpshl.

UucnoBble MHOXKeECTBa, KoMIUIeKCHble yucia. Omnpenenutrenu Il u III mopsiakoB. BekTopsl:
OCHOBHBIE MOHSATHSI, CKaJSIPHOE, BEKTOPHOE M CMEIIaHHOE MPOW3BEIACHUSI BEKTOPOB. AHAIUTUYECKAS
reoMeTpusi: IpsMas Ha IUIOCKOCTH, KpuBble Il mopsnka. Marpuinpsl: OeiicTBUS HaJ MaTpULaMH,
MpPUBEJICHUE K CTyleHYaToMy Buny u Buay laycca. Panr marpuiel. OOpatHas matpuma. Teopema
Kponekepa-Kanennu. Pemenne cucreM JTMHEHHBIX anreOpandeckux ypaBHeHH. COOCTBEHHBIC YHCIa
1 BEeKTOpHI. KBaapaTtudneie GOpMBI.

3. ®yukuus oxHoi nepemenHoi. [lpenen pynkuun. HempepbiBHOCTH QyHKIUM.

Oynkuus. CiocoOsl 3ananus pynkuuu. [Ipenen pynkuuu B Touke. OTHOCTOPOHHUE TPEAECTIHI.
IIpenensl Ha GeckoHeYHOCTH. beckoHeuHO Masble 1 OeCKOHEUHO OoJbIIMe GYHKINHU, UX CBOMCTBA U
B3auMHas cBs3b. CBolicTBa npeaesnos. [lepBrlil u BTopoil 3ameydarenbHble peesbl. HermpepblBHOCTD
(GbyHKIMU B TOUKE U Ha IpoMexyTke. CBoiicTBa (yHKIMH, HEIIPEPBIBHBIX HAa OTpe3Kax. Touku
pa3pbiBa QYHKIMU U UX KIaCCHPUKAIUS.

4. IuddepenunanbHoe ucuucjieHne PyHKIMN OHOM NepeMeHHOI.

[Ipou3BonHas GyHKLUH, €€ TEOMETPUUYECKUNA U MeXaHW4YecKuil cMbIcil. [IpaBuna
muddepenmmupoBanusi. Tabmaua OCHOBHBIX TPOU3BOAHBIX. [luddepenuman Gpyakmum, ero
IIPUMEHEHMS K IPUOJIMKEHHBIM BbluucaeHusIM. THBapuaHTHOCTH (hopMBbI iepBoro nuddepeHuana.
[TpousBoanas crnoxxHou ¢pyHKuMu. JuddepeHnupyeMocts GyHKINU: ONMpEaeTIeHHE, TEOPEMBI O CBSI3H
T pepeHIPYEeMOCTH ¢ HEMPEPHIBHOCTHIO U € CYLIECTBOBAHUEM ITPOU3BOAHON. OCHOBHBIE TEOPEMBI
middepennmanpaoro ucunciaenus: Pomrst, Jlarpanka, Komm. I[TpaBuno Jlonurans (packpsiTie
HeornpeesneHHocTel). [Ipon3BoHbIe BHICIINX NOPSAKOB. JIOKaIbHBIN 3KCTpeMyM (DYHKIIUH.
Heo0xoanMeie U TocTaTOYHBIE YCIOBHS SKCTpeMyMa. [IpaBuito nccienoBanust GyHKIUU Ha
MOHOTOHHOCTb U 3KCTpeMyM. [Ipru3HaKy BBITYKIOCTH M BOTHYTOCTH GYyHKIMH. Touku neperuoa.
Heo6xoauMoe u 1ocTaToyHOE YCIIOBHS reperinda. ACUMOTOTHI (YHKIIUHU, UX BHJIBI U CTIOCOOBI
HaxoxaeHusd. OOuias cxema ucciae10BaHus QyHKIUN, TOCTPOCHUE UX IPa(UKOB.

S. MaTerpajbuoe ucuncjieHue GQyHKIMU OIHOM NepeMeHHOM.

[TepBooOpasnas ¢pynkuus. HeonmpeneneHnsiit HTErpai u ero cBoicTBa. Tabimiza OCHOBHBIX
UHTErpajioB. MeToAbl MHTETPUPOBAHUS: HEMOCPEACTBEHHOE NHTErPUPOBAHNE, HHTETPUPOBAHHE
MI0/ICTAHOBKOM, MHTErpUpOBaHueE 1Mo YacTaM. HTerpupoBaHue palnoHalIbHbIX APOOeH.
WHTerpupoBaHue HEKOTOPHIX UPPALMOHATIBHBIX U TPUTOHOMETpUYecKUX (pyHKIMH. OnpeneneHHbIH
WHTETpaJl, €ro reoMeTpuyeckuii cMpici. CBOMCTBA onpeaenienHoro nurerpaina. ®opmyna HerotoHa-
Jleitonuna. Teopema o cpeHeM 3HaUYCHUU. 3aMEeHa IEPEMEHHON U MHTETPUPOBAHUE 10 YacTsAM B
ornpezaeneHHOM nHTerpane. [lpunoxxeHus onpeaeneHHOro MHTErpaia K BBIYUCIEHUIO TIoLanen
iockux ¢uryp. IloHsTHE HECOOCTBEHHBIX HHTETPAJIOB: ONpPEAETICHHUs, CBONCTBA, METOIbI
BBIYHCIICHUSI.

2 CEMECTP

1. JIuddepenuuanbHoe ncuucienne GyHKINN HECKOIBKUX NlepeMeHHbIX. JJIeMeHThI TeOPUH

noJIsl.

OyHKIMM IBYX U O0Jiee EPEMEHHBIX: ONpeesieHne, 001acTh ONpeiesieHus, 001acTh U3BMEHEHUS,
reoMeTpHuecKasl MHTepIIpeTanus, TMHUK ypoBHs. [Ipenen pyHkum B Touke. YacTHBIE TPOU3BOAHbIE
(Ha mpumepe GyHKIUU ABYX NepeMeHHbIX ). uddepenunpyeMocts GyHKINN HECKOIBKIX
nepeMeHHbIX. JlocTaTounble ycnoBus quddepenimpyemoctu. [lonnas npousBoaHast. [IponsBoaHas
cnoxHoi ¢pyHkiun. [lonueii nuddepenman. MaBapuanTHOCTH MOsIHOTO AU depeniuana.
AnanuTHueckuil nmpusHak nonHoro quddepenumana. Juddepenunporanue GyHKIMHU OTHON U IBYX
MIEPEeMEHHBIX, 3aJaHHON HesIBHO. YacTHbIe MPOU3BOIHbIE U MOJIHBIE TU(depeHIINaIbl BBICIINX
nopsiakoB. Teopema 0 paBeHCTBE CMEIIAHHBIX MTPOU3BOIHBIX (U1 (YHKIIUHU JBYX EPEMEHHBIX).
JlokanbHble SKCTPEMYMbI PYHKIIMH JBYX NEPEMEHHBIX: HE0OOX0IUMOE U JOCTATOYHOE yCIOBHS
HKCTpeMyMa. Y CIIOBHBIN IKCTpeMyM (MeTo MHOXkUTenel Jlarpanska). HanOonbIiee 1 HauMeHbIee
3HaueHHe PYHKIMH B 3aMKHYTOM 06sacTi. OCHOBHBIE MOHATHS Teopuu noisi. CkanspHoe moJe.
IToBepxHocTH U IMHUM ypoBHs. [Ipon3BoiHas 0 HampaBieHUIO. 'paAMeHT CKaIsPHOIO MO U €T0



cBoiicTBa. BexTopHoe nosne. Jlueprenuus nosus. Porop nosns. Cesi3p MEXy IpaJueHTOM U
MPOU3BOJHOMN MO HAIIPABJICHUIO.

2. KpaTHble MHTErpaJbl.
JIBOWMHOM MHTErpall: ONpeeIeHUEe, FEOMETPUUECKUIA CMBICI, CBOMCTBA. BbhIunciieHre ABOMHOIO
MHTErpajla B IEKapTOBOM U MOJISIpHOM cuctemax koopauHat Murerpan [lyaccona. Tpoinoit unrerpan:
onpeJieleHue, FeOMETPUIECKUI CMBICII, CBOMCTBA. Briuncnenue tpoiiHoro unrerpana. llpuioxenus
JIBOMHOT'O U TPOMHOTO MHTETPAJIOB.

3. KpuBoJinHeiiHbIEe ¥ IOBEPXHOCTHBIE HHTErPAaJibl.
KpuBonuHelHbIM HHTErpal 110 KOOpAXHATaM: OIlpe/ieJIeHHe, CBOICTBa, BhrunciaeHue. Pabora B
cuinoBoM nosie. @opmyna ['puna. KprBoauHelHbIe HHTErpasibl, HE 3aBUCALIUE OT ITyTH
uHTerpupoBanus. [lorennuansHast QyHKIMS, HOTEHIMAIBHOE 1ToJIe. [[oHsATHE TOBEPXHOCTHOTO
uHTerpana. [lotok BekTopa yepe3 noBepxHoctb. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.

3 CEMECTP

1. JudpepenunajibHble ypABHEHUS MEPBOr0 MOPSAIAKA.
Juddepennnanpapie ypaBHEHHS: TOPSAOK, PEIICHUE, TEOpeMa CYIIECTBOBAHUS U €TUHCTBEHHOCTH
pemenus. 3anaya Komu. YpaBHeHUs ¢ pa3AesaioMMuUcs nepeMeHHbIMU. O THOPOIHbIE
muddepeHnranbapie ypaBHeHus. JInneitapie mudepeHraababple ypaBHEHUS IEPBOTO HOPSIIKA.
VYpaBHenus B nonHbIX quddepennnanax. MHTErpupyrommi MHOXKUTEb.
2. IuddepeHunansHbie ypaBHEHUS BTOPOTO U N-TO MOPSIKA.

Juddepenunanbabie ypaBHEHHS BTOPOTO MOPSIKA, JOMYCKAIONINE TOHWKEHUE TTopsaKka. JIuneiinsie
muddepeHnranbHble ypaBHEeHHs BToporo nopsiaka. CoiicTsa pemenuil. JInneiiHas He3aBUCUMOCTD
¢bynkuuii. Onpenenurens Bpornckoro. CTpykTypa obmiero pemeHus JuHeiiHoro audQepeHnnanbHbie
YpaBHEHUs BTOPOro nopsaka. @yHraMeHTalbHas cucTeMa pelieHui. JInHeliHble OMHOPOHbIE
middepeHranbHbIe YpaBHEHHSI BTOPOTO MOPSAKA ¢ TOCTOSHHBIMU KO3 (PpUIIMEeHTaMu: TOCTPOCHHE
ob1ero pemenus. Meton Ditnepa. JIunelinble HeoqHOPOAHBIE JU(PepeHIINaTbHbIE YPABHEHHS
BTOPOTO MOPS/IKA C TIOCTOSHHBIMU KO3 durentamu. O011ee 1 9acTHOE pEIIeHUs] HEOTHOPOTHBIX
ypaBHeHMH. JIuHelHble quddepeHnmanbHble ypaBHEHHs N-T0 MOPsAIKa: CBONCTBA PeLIeHUH, TeOpeMbl
0 CTPYKTyp€ OOIIEro peuieHus, MeTO 1 Bapralliy OCTOSHHbIX. JInHeliHble quddepeHnnanbHble
ypaBHEHHMs N-T'O TMOPSIIKA C TOCTOSTHHBIMHU KO3 GUIIMEHTaMH. AJITOPUTM MOCTPOEHUS 00IIEro
peueHusl.

3. Cucremsl A PpepeHnHaATBLHBIX YPABHCHH .

Cucremsl 1uddepeHIHaIbHBIX YpaBHEHUH IEpBOro NopsaKa: oOIIHe MOHITHS, TeopeMa
CYIIECTBOBAHUS U €TMHCTBEHHOCTH 0011ero pemeHus. CucteMbl TUHEHHBIX AupdepeHInanIbHbIX
YpaBHEHU MEPBOTO MOPSJIKA: UHTEIPUPOBAHNE METOJIOM UCKIItoUeHUs. CUCTEMBI JINHEHHBIX
muddepeHIMaNbHBIX YpaBHEHUH IEPBOro MOPsI/IKA: CBOMCTBA pEIIeHUH, TEOPEMBI O CTPYKTYpe
o01Iero pemieHus, MeTo i Bapualiy MOCTOSHHBIX. CUCTEMBI JINHEHHBIX OJTHOPOJIHBIX U HEOJHOPOIHBIX
mudQepeHInanbHbIX YPaBHEHUH C TOCTOSIHHBIMU K03 uiineHTaMu. D1eMeHThl TEOPHH
YCTOWYMBOCTU. MeTObl YUCIECHHOTO pelieHus: AUPPepeHInaTIbHbIX YPAaBHEHHUH.

4. Yncnosblie U GyHKIMOHAIBHBIC PSAIBI.

UYucnoBsle psi/ibl: OCHOBHBIE TIOHSTHS, CBOMCTBA CXOIALINXCS PSIIOB, HEOOXOAUMBIN MPU3HAK
cxogumoctu. ["'apmonndeckuii psag. Psael Jupuxne. ITpusHaku cpaBHEHHs PSAOB € TOJIOKUTEIBHBIMU
uyieHamu. [Ipusnak JlanamOepa. MHTerpanbHblil ¥ paaukaibHbliil npuzHaku Komu.
3Hakouepenyomuecs psaabl: npu3Hak Jleitonuna. 3HakonepeMeHHbIE Psi/Ibl: MOHATHS a0COIOTHON U
YCJIIOBHOM CXOJMMOCTH, TPU3HAK a0COMIOTHON CXOAMMOCTH, CBOMCTBA a0COFOTHO M YCIIOBHO
CXOIALIUXCS PSAAOB.

OYHKIMOHAIbHBIE PSAIbl: OCHOBHBIE MOHATHUSA, 00J1aCTh CXOAMMOCTH. CTeNeHHBIE PSIIbL: paIuyc,
MHTEpBaJ, 00s1acTh cxoaquMocTh. CBoicTBa cTeneHHbIX psiioB. Paael Teiinopa u Makiopena:
CBOICTBA, yCIIOBHE CXOJUMOCTH psifa K HCXOIHOM (PYHKIIMH, OCHOBHBIE pa3ioxeHus. Pa3noxenue
¢byHkuuu B psig MakiopeHa ¢ MOMOIIbI0 OCHOBHBIX pa3iiokeHuil. [ maBHOe 3HaueHne QyHKIUH.
OkBuBaneHTHble pyHkuuu. [Ipumenenue psnos Telnopa u MakiiopeHa /sl BBIYMCICHUS MTPEIETIOB.
5. 3akimouenue.



Hcnonp3oBaHnne MaTeMaTHYSCKUX MCTOAOB B HpaKTH‘ICCKOﬁ JACATCIIbHOCTH.

O06bem yueOHOW TUCIIUIUIAHEIL:
Ounast popma:

Bcero 1 cemectp 2 ceMmecTp 3 cemectp
Brizibl yaeOHOI pabOTHI 3ad. en./ 3ad. ej./ 3ad. ej./ 3ad. ej./
aK.Jac aK.Jac aK.Jac aK.Jac
OO0MIas TPYI0EMKOCTh TUCIIATUTHHBI
IO IO 15/540 5/180 41144 6/216
[1aHy
AyIUTOpPHBIC 3aHTHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexiuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[IpakTHyeckue sanstus (I13)[2,65/96 0,88/32 0,88/32 0,88/32
CamocrostenpHas pabora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
) DK3aMEeH- 3adeT OK3aMeH-
Bua — KOHTpoIsi: oK3ameH/3auer  [2/72 1/36 1/36
3aounas opma:
Bcero 1 cemectp 2 cemecTp 3 cemecTp
Bu/ibl yueOHOH pabOTEI 3au. en./ 3a4. en./ 3au. en./ 3au. en./
aK.4ac aK.Jac aK.Jac aK.4ac
O0Imas TPy 10EMKOCTh AUCIIUTUTMHBI
MO S B8 15/540 5/180 41144 6/216
[1aHy
AYIUTOPHBIC 3aHATHS: 1,76/64 0,6/22 0,6/22 0,56/20
JTexruu (JIek) 0,88/32 0,3/11 0,3/11 0,28/10
[TpakTuyeckue sanstus (I13)(0,88/32 0,3/11 0,3/11 0,28/10
CamocrostenbHas pabora (CP):  [12,62/276 3,2/116 3,2/115 6,2/223
) JK3aMEH- 3ayeT DK3aMeH-
Bun  kouTposis: sx3amen/3auer  |0,62/22 0,25/9 0,11/4 0,25/9
AHHOTaUA

pado4eii MporpaMMbl AUCHUNJIMHBI
«Nudopmaruka» (b1.5.6)

1. Heap AUCHUIIMHBI — (QOPMHPOBAHHWE Y CTYJACHTOB CHCTEMBl OCHOBHBIX ITOHSTHIA,
UCIIONIB3YEMBIX JUIsI TOCTPOCHUS BAXKHEUIIUX MaTEeMAaTUYECKUX MOJENeH, U yMEHHS
WCTIOJIH30BATh MATEMATHYECKIE METOIBI JIIsl ONIMCAHUS PA3JIMUHBIX ITPOIECCOB.

2. B pe3yabTtare u3yuyeHHs IMCUHMIUIMHBI O0y4yaloummiicsi mo mporpaMmMe 0akajaBpuara
JMOJIZKEH:

Obnaoams crnenyromumu obmenpodeccruonanbHbiMu (OITK) kommeTeHIIUAMU:

- BJIaJICHHE TMOHWMAHHS CYINTHOCTH W 3HA4YeHUS WH(POpPMAIMH B Pa3BUTHH COBPEMEHHOTO
o0111ecTBEe, OCO3HAHUS OMACHOCTH M YTPO3bl, BOZHUKAIOUIMX B 3TOM IPOIECCe, CTIOCOOHOCTHIO
coOJII0/1aTh OCHOBHBIC TpeOoBaHUsI MH(GOPMAIIMOHHONW O€30MaCHOCTH, B TOM YHCIIE 3aIUTHI
rocyznapctBerHoi TaitHsl (OI1K-4);



— BJIaJICHHE OCHOBHBIMH METO/IaMH, CIIOCOOAMU W CpEACTBaMHU IOJYYEHHUsS, XpaHEHUS,
nepepaboTku MHGOPMAIIMH, WMETh HABBIKM pabOThl C KOMIIBIOTEPOM KakK CpPEICTBOM
yrpaeienus uapopmanueii (OI1K-5).
3namo:

— cBoiicTBa HH(pOPMAIUH, CIOCOOBI €€ XpaHeHHs! U 00pabOTKH;

— CTPYKTYpY, IPUHLHUIIBI paOOThl U OCHOBHbIE BO3MOKHOCTH DBM;

— TOIIOJIOTHIO M apXUTEKTYPY BBIYUCIUTEIbHBIX CETEH;

— IPUHLUIBI aIpecaliy M10Jb30BaTeNeH, KOMIIBIOTEPOB U PECYpCOB B ceTu VIHTepHET;

— pasznnyatk U pacmudpossiBath [P — agpec, ToMeHHOE UMsI KOMIIBIOTEPA;

— CTPYKTYpY, IPHUHLHUIIBI paOOThl U OCHOBHBIE BO3MOKHOCTH DBM,;

— OCHOBHBIE THIIbI AITOPUTMOB, A3bIKH IPOTPAMMUPOBAHMS;

— CTaHJapTHBIC MPOTrPaMMHBIE OOECTIEYeHUsI CBOCH POPECCHOHATIBHOM 1S TebHOCTH;

— QITOPUTMBI PELICHUS HEIIMHEWHBIX YPaBHECHUH;

— aNropUTMbI OJJHOMEPHOW ONTUMU3ALMH.

Ymemo:

— ImMcaTh ¥ OTJIAXMBATh IporpaMMel Ha VBA 1o pa3zpaboTaHHBIM aIropuTMaM;

— IPUMEHATh METO/Ibl MATEMAaTHUECKOW CTATUCTHKY JUISl PEILICHUsI KOHKPETHBIX 3a/1a4;

— HCHOJb30BATh MAKEThl MPUKIAAHBIX IIPOrpaMM MpHU AajbHeHIeM O00y4eHUU U HMPaKTUYEeCKOH
JESITEIIbHOCTH.

Braoemy:

— HaBBIKAMU CaMOCTOSITEJIBHOIO PELICHHS 33/Jad Ha KOMIIbIOTEpE, BKJIIOYAIOIINE MOCTaHOBKY
3a1aud, pa3paboTKy alropuTMa M OLEHKY ero 3((eKTHBHOCTH METOAaMH MaTeMaTHYeCKOH
CTaTUCTHKH [y 00pabOTKU IKCIIEPUMEHTA;

— METO/IaMHU peajiu3allii aITOPUTMOB Ha KOMIIBIOTEpAX.

1. Kparkoe conep:kanue IUCHUIIHHBI:

3.1. ApxurekTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® UCTOpPHUSl DPA3BUTHUS BBIUMCIMTEIBLHOW TEXHUKM U NEPCOHAIBHBIX KoMIbloTepoB. Kparkas
UCTOpUSL  Pa3BUTHSA  BBIYMCIUTENBHOM TEXHUKM U TepcoHalbHbIX  KommbiorepoB  (TIK).
Boruucnurensnas mamuna @oH-Helimana u mammna Triopunra. Pazpaborku Hopbepra Bunepa;

e apxurtektypa [IK, anmapataeie cpencrsa [1K. Mcnons3yemble CHCTEMBI CUMCIICHUS, DIIEMEHTHI
Matematuueckoi soruku. O6mee npeacrasiaenue o [1K u ux BosmoxHoctax. OyHKIIMOHATBHAS cXeMa
IIK, wmaructpanpHO-MOoAynbHbIM npuHiun noctpoeHus IIK.  Amnmaparaeie cpexncta  IIK:
MUKPOMPOIIECCOp, ONEpaTUBHAS M KAIII MaMATh, BHEIIHAA NaMATh, IIWHBI aJpeca, KOMaH[ U JaHHBIX,
TaKTOBBbIM reHeparop. IIpyHIMI OTKPBITOM apXWUTEKTYypbl: CHCTEMHas LIMHA, pPa3psAHOCTD.
[lepudepuiinpie ycrpoiictBa [IK: knmaBuaTypa, Mblllb, MOHMTOpP, mpuHTEp U Ap. OcoOeHHOCTH
NPEJCTaBICHUS JaHHBIX Ha MalIMHHOM YypoBHe. IlpeumymiectBa 1u(ppPOBOro MNpeacTaBIeHUS
nH(pOpMallMK Tepe]l aHAJIOrOBBIM IPEJCTABIEHHUEM: BBICOKOE KauecTBO 3allUCU U OTOOpaKeHUs
uHpOpMalUK, TPOCTOTa U HAAECKHOCTh AYOIMpoBaHMS (KOMMPOBaHUs) MHPOpManuu Oe3 MoTepu
kauecTBa. CuHCTEMBI CUUCIEHMS (JIeCATUYHAsA, JIBOMYHAs, BOChBMEpHYHAs, LIECTHaAUATepUUHas),
IIpaBWwiIa NEPEBOAA U3 OJHOM CHCTEMBI B JPYIYIO. JJIEMEHTHl MAT€MAaTHUYECKOM JIOTMKU: HOHSTHS
(hopManbHOU JOTHKH, OCHOBHBIE JIOTUUECKHE OTepalu U (GopMyIibl, TIorndeckue ocHOBBI paboTsl 11K

® KOMIIBIOTEPHBIE CETH: TOIOJOTUU CETeH, HX XapakTepucTuku. KommbroTepHas ceTb -
COBOKYITHOCTh KOMIIBIOTEPOB U PA3JIMYHBIX YCTPOHCTB, 0OecreuynBaromux HHGOPMALMOHHBIH 00MeH
MEXIYy KOMIIbIOTEpaMU B CETH 0€3 HCIOIb30BaHMUS KAKUX-THMOO IPOMEXKYTOUHBIX HOCHUTENEH
uHpopmanuu. Tonojgoruu ceteil: 3Be3Has, MMHHAs, KoJblieBasd. CeTH 3aKpbITOrO TUMA: JIOKAIbHBIE U
pacnpesielieHHble CeTH, KOpIopaTuBHbIE ceTH. lIporpamMmmHO-TexHHUYecKoe obOecrieueHue: ajantep,
KOTOpBIM  yNpaBiseTCs CHEUMAIBbHOM IPOrpaMMOil  JpaiiBEpOM;  OIE€palliOHHAas CHCTEMA,
YIpaBISONIas KOMIBIOTEPOM, MPEJOCTABISIOUINM PECYPChI; TPOTOKOJBI - 0OCOOBIE A3BIKH, Ha KOTOPBIX
obmenuBatotrcs uH(popmanueir kommnbiorepsl B cetn (TCP, TCP/IP, UDP). I'moGameHble ceTu
pasnmuunoro macmraba (WAN —Wide Area Net, MS Network u Internet). Bo3moxHoctn ceru



WutepHer. DnekrponHas noura. Jloctyn Kk ”HGOpMaLMOHHBIM pecypcam. Cucrema TeseKoHpepeHIIHiA.
Anpecanusi ¥ IpoTOKOJIbI B IHTEpHET;

® MyJIbTHUMEHA — JUAIOTOBasi KOMIBIOTEPHAs CHCTEMa, OOECIeUYMBAIOIIAs CHUHTE3 TEKCTa,
rpaduky, 3ByKa, peud M BHUACO. YCTpOHCTBA MylbTUMeaua. TpeOoBaHUS K MYJIbTUMETUNHBIM
CpeAcTBaM KOMIIBIOTEpOB. PacumimpeHHble BO3MOXXHOCTH 00pabOTKM, MpeoOpa3oBaHus, CUHTE3a
nHpopManuu (KOMIBIOTEpHAs aHUMAaIWsA, Moau(dHKanusa HN300paKeHUM, TpexMmepHas Trpaduka).
MynbsTumenuiiaele nporpaMMsl. IIporpamMmel perakTUpoBaHHUs, MOHTaXXa 3ByKa M BHIeo. Buueo-
peaakTopsl, MOAYIH creud(deKToB, MOHTAaXHbIE CTYAHH. DJIEKTPOHHBIE Mpe3eHTAlu (OCHOBHBIC
Bo3MokHOCTH MS PowerPoint), 3Tambl co3maHusi Mpe3eHTAlMid, CTPYKTypa Mpe3eHTalud u
0COOEHHOCTH pabOThI C PETAKTOPOM.

3.2. [IporpamMHOe obecrieueHue:

e CTPYKTYpa OIICPAllMOHHBIX CHCTEM, IIAaKEThl MPHKIAAHBIX mporpamm, Microsoft Office.
Knaccudukanusa nporpamMmmubix cpeacts. CucteMHoe U MpHUKIagHOe porpammHoe obecnieuenue [1K.
0O0630p omepanuonubix cucreM (OC). INpunrmumsel cozmanus u coctaB OC: spo, uHTEpdeiic,
npaiiBepel. Kpatkas xapaktepuctuka WINDOWS, wmonyneubii mpunmun mnoctpoenus. Cpena
WINDOWS: okHa, ux »31eMeHTBHl, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekramu
WINDOWS. Spneiku u pabora ¢ HumH. [lanmku: co3mgaHue, NEperMMEHOBaHHWE; KOMHUPOBAHUE H
nepeMelieHne oO0bEeKTOB (IarmoK M SpJIBIKOB), yaajgeHue o0bekToB. Kop3sumHa M ee Ha3zHayeHHE.
Hactpoitku WINDOWS: nata u Bpemsi, HacTpoiika MBIIIH, 3KpaHa. DIEMEHTbl TEXHUYECKOTO CepBHCa
[IK: ycraHOBKa ONEPALMOHHOW CHCTEMBI, CO3JaHUE WHIMBUIAYAJbHOM OIEPAMOHHOW CpElbl
T0JIb30BaTes, MOJACPKKA [IETOCTHOCTU UH(OPMALIUY, PACIIMPEHHE U MOJEPHU3AIMS KOHPUTYpalluu
anrmapaTHbIX U IPOrPAMMHBIX CPEICTB

e TexcroBsiii penaktop WORD, penakTtopbl MareMaTH4eckux U XUMUYECKUX Gopmysn. OCHOBBI
MCIOJIb30BaHUS MIPOTPaMM O0IIEero Ha3HaueHUs (KpaTkuil 0030p) Ha MpUMepax TEKCTOBOTO PEeIaKTopa
WORD, pegakTopoB MareMaTH4YeCKHX U XUMUYISCKUX (hopmysr. OCOOEHHOCTH TEKCTOBOTO PEIaKTOpa
WORD. BBox u penaktupoBanue TekcTa. KommpoBaHMe H mepemelieHne oOBEeKTOB, pabora ¢
tabymnamu. Beibop Buma, pasMepa mpudra, popmaTHpoBaHUE CUMBOJIOB M a03areB. Komuposanue
¢dopmara. OCOOEHHOCTH CO3/aHUS CCBUIOK, ornaBieHud. Co3gaHue JOKYMEHTOB pa3iMuyHBIX (OpM
(cTaHIapTHBIX W HECTAHAAPTHHIX). VICroIb30BaHNE PEeJaKTOpPa MaTEMATHIECKUX (POPMYI B TEKCTOBBIX
JIoKyMeHTax. PenakTop xumuyeckux (opmys, HazHaueHHEe M OCOOEHHOCTH paboTsl. Kommposanue
XUMHAYECKHX ()OPMYII B TEKCTOBBIC JJOKYMEHTHI.

eCucrema ymparieHus Oazamu JaHHBIXx ACCESS: co3manme mnombs3oBatenbekux CYB/],
¢dopmupoBaHue 3ampocoB, oT4eToB U (popMm. MHpopmannonnsie cuctembl. CHCTEMBI YyIpaBlIeHUS
Oankamu U 0a3zaMu JaHHBIX. PensnnoHHas Monenb AaHHbIX. CTPYKTypa 3alucy, METOJbI JOCTYIa K
nHpopmanmu. OOmeH nanabME ¢ apyrumu npuioxenusmu WINDOWS: tekcToBeIME peilakTopamMmu U
ANEeKTpOHHBIMU Tabmuuamu. Pensuuonnas 6a3a manneix ACCESS. 'maBHOE OKHO, MEHIO KOMaH]I,
naHens MHCTpyMeHTOB. Co3aHue W OTKpHITHE 0a3bl JaHHBIX. BBOX M peNakTHpOBaHWE TaHHBIX B
peXuMe TaONUIBI W PEXUME KOHCTpyKTOpa. DOpMHpOBaHHE 3ampoCOB. 3ampoChl TPOCTHIE U
MHOTrOTabJIM4YHbIe, 3ampochl ¢ ycioBussMH. CozgaHue OT4eToB M (GopM. TeXHOJIOTHS peanu3alnuu
npocrenmux 3anay cpeacrsamu CYBJ[ ACCESS.

ePemieHne BBIYMCITUTENBHBIX 3ama4 ¢ ucnoib3oBanueM EXCEL: o0pabotka Tabmuil,
MOCTpOEHHE TPAdUKOB U JUArpaMM, BBIYHCICHHE MAaTPUYHBIX BeIpaKeHHH. Ha3zHaueHne 3JIeKTPOHHBIX
tabmu (MS EXCEL). OcoGennoctu tabmuunoro npoueccopa EXCEL u ucnons3oBanue ero s
penreHrs WHOOPMAIIMOHHBIX W HHXKEHEPHBIX 3amad. Texawka padorel ¢ EXCEL. Oxno EXCEL.
AbGcontoTHas ¥ OTHOCHTENbHas ajpecanus. BolieneHue sueek, mepeMenieHre mo paboyemy JHUCTY.
Pacuer mo ¢opmynam. Komuposanue ¢opmyn. Iloctpoenue rpadukos. Pacuer (QyHKIHMOHATIBHBIX
3aBUCHMOCTEHN U MOCTpoeHHe IrpaduyecKux N300pakeHU C UCIIOIB30BaHUEM CTAaHAAPTHBIX (PyHKIMN
EXCEL u macrepa ¢ynkiuii. [TocTtpoeHne MoOBEepXHOCTEH € MCIOIb30BAHHEM MacTepa JIuarpaMM.
Pabora c¢ Tabmumamu. ®dopmartupoBanue, odopmiieHre TaOIUIl. UWCIOBBIE M TMOJIH30BATEIHCKUE
dbopmatel. CBomnble TaOmumpbl. [locTpoenue muarpamm. PazpaboTka w peanmusamusi TPOCTEUITUX
QITOPUTMOB €  HUcMonb3oBaHueM Bo3MokHocTed EXCEL  (HaxoxxaeHHMe  MaKCHMalbHOTO



(MUHUMAJILHOTO) 3JIEMEHTA BEKTOPA U MATPUIIbI, HAXO0XKJICHUE CYMMBI 3JIEMEHTOB BEKTOPA U MATPULIBI,
BBIYHCIICHHE MAaTPUYHBIX BBIPAKECHHI).

3.3. AIropuT™MBI 1 OCHOBBI IPOIPaMMHUPOBAHUS:

® AJITOpPUTMBI, TUIBI AIrOpUTMOB. lloHsTHE anmropuTMa U ero cpoicTBa. CHocoObl 3amucu
anropuTMoB. MOyIbHBIN TPUHIMI HOCTPOEHUS AJITOPUTMOB U IIPOTPAMM.

e XapaKTepUCTUKU S3BIKOB MIporpaMmMupoBaHusi. OCHOBHbIE CTPYKTYpPhl H  MPUHIIMIIBI
CTPYKTYPHOIO  IMpOorpaMMUpoBaHus  wunoctpauus. CTpyKTypHOE  INpPOrpaMMUPOBAHUE,  €ro
ocobeHHocTH. TexHONMOTHsI OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHMS;, CBOMCTBA SI3BIKOB:
HacJieJoBaHKe, MHKAICYIAuus, noauMophusM. TIoHATHS S3BIKOB: KiIacChl U OOBEKTHI. DBOJIIOLUS U
KJIacCU(UKALUS S3BIKOB MpOrpaMMupoBaHus. [ToHATHS TpaHCIANNY, KOMITUJISIIUN, WHTEPIPETAIINH,
X pazauuusi. ba3oBple anropuTMHUYECKHME KOHCTPYKUUU (CI€AOBaHUE, BETBJIEHHE, ITOBTOPEHHE),
MpUMEpPBl UX pean3alUu. OCHOBHBIE KOHCTPYKLHH $3BIKOB IPOrpaMMUpOBaHUs. SI3bIKK
MIPOrpaMMHUPOBAHUS BHICOKOTO YPOBHS.

¢ BoryncnuTebHBIE aNTOPUTMBI M TMPOrpaMMHBIC peanu3anuu Ha VBA i 0O0paboTkm
unpopmanuu Ilponecc pemeHus 3agad Ha Kommbiorepax. lIporpammupoBanue Ha sizbike VBA:
OCHOBHBIE OIIEpaTOpbl s3bIKA, MpoueAypbl W ¢yHKuuu. Pa3paboTka M peanmm3amusi MPOCTEUIIMX
aIropuTMOB 00pabOTKH MHGpOpManuu (pelieHre 3aad ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00BEMOM
uHpopmanun). UHCIeHHbIE METOJbl aHAIMW3a OJHOTO HEITUHEWHOTO YpaBHEHUS: IIOWUCK KOpHEH,
pelieHre 3aJayd  OJHOMEPHOW ONTHUMM3AlKMK (HAXOXJACHHWE TOYeK MaKCUMyMa U MHHUMyMa
¢bynkuun). MeToasl CTaTUCTHYECKOW 0O0pabOTKM pe3yabTaTOB HW3MEPEHUH OJHON BEIWYHMHBI:
BBIUHCJICHHE TOYEUHBIX (CpeIHEero, IUCIEepPCUH, CTaHIapTa) U HMHTEPBAIBHBIX OLIGHOK CIy4JailHON
BEJINYUHBI.

3.4. 3amuTa nHpopmaIuu:

ANTOPUTMEI 3aIIUTH HH()OPMAIIMH: METOJIBI 3AIIUTHI, KOMITBIOTEPHBIC BUPYCHI 1 00ph0a ¢ HUMHU.
[TonsTe Oe30macHOCTH KOMMBIOTEPHONH WHGOpPMAIMU: HAAEKHOCTh KOMIIBIOTEpPA, COXPAHHOCTH
JMAHHBIX, 3allTa OT BHECEHUS HW3MEHEHHI HEYIOJHOMOYCHHBIMH JIMIIAMHU, COXPAHEHUE TaWHBI
MEPenucKl B DIEKTPOHHOM ceTu. MeToabl peanu3aliy 3alluThl WH(GOPMAILMU: MPOTPAMMHEIE,
anmnapaTHble, OpraHu3alioHHble. VcTopusi BO3HUKHOBEHHS BUPYCOB M aHTUBHPYCOB. CrocoObl
3apakeHusi, 3amMThl U O0opbObl ¢ BHpycamu. OCOOEHHOCTH pabOThl AITOPUTMOB BHPYCOB:
PE3UEHTHOCTD, MONIUMOP(PUUHOCTD U camomudpoBanue. KoMmbroTepHble BUPYCHI, UX CHEIU(PUKA U
antuBupycHsie mporpammbl (Kacmepckuii, Dr. Web, Avast, AVG). CnocoOwl mudpoBanus u
nepenayn MHGOpPMAIMU Ha JalbHUE paccTOSHUSA. OTKPBITHIA W 3aKpBITHIA KIIOUM MIUGPOBAHUA.
Jedbparmenrarnus aucka.

2. O0beM yuyeOHOI TMCUUNJIMHBI:
2.1. Ougnas dopma:

Bunel yue6HoI paboTh B 3auerHbIX B akazgem.
eAMHHIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyJAUTOpPHBIE 3aHATHS: 1,3 48
JlaGopaTtopusbie 3ansatus (J1ab) 1,3 48
CamocrositesbHas padora (CP): 1,7 60
PacueTHo-rpaduueckre paboThI 0,6 20
Pedepar 0,3 10
Jlpyrue BUIbI CaMOCTOSITENBHON pabOThI 0,8 30
Buj koHTpoOJIsA: 3a4eT/IK3aMeH 3auer

2.2. 3aouHas ¢opma:

Bunsl yueOHoM paboThI B 3auerHbIx B akazgem.
eIMHUIIAX Jacax
O0mas TPyA0EMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AyIMTOPHbIE 3aAHSITHS 0,39 48




JlabopaTtopHsie 3ansatus (J1ab) 0,28 10
[Ipaktuueckue 3austus (I113) 0,11 4
CamocrositesibHas padora (CP): 2,5 90
PacuetHo-Tpaduueckue padboThl 0,6 20
Pedepar 0,3 10
Jlpyrue BUJbI CAMOCTOSITENIHON PaOOTHI 1,67 60
Buja konTpoJsi: 3aueT/3K3aMeH 0,11 3auer
(4)

AHHOTaUA
padoueii MporpaMMbl JUCHUNIMHBI
«Duzuka» (b1.b.7)

1. HeJb IMCHUILIMHBI — IPUOOPETEHUE CTYACHTAMH 3HAHUI 110 OCHOBHBIM pasjiesiaM (HU3UKU H

YMCHHIO IIPUMCHATD UX B APYI'UX €CTCCTBCHHOHAYUYHbIX JUCHUIIJIMHAX.

2. B pe3yabraTe HM3y4eHHs IMCHUILUIMHbI 00yYalolWiicsi MO NporpaMme 0OakajlaBpuUaTa

JOJI/KEH:

Obaaoams cnenyromumu odmenpodeccuonansabiMu (OIIK) u mpodeccuonansuabivu  (I1K)

KOMITETCHIMSIMU:
CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIONIb30BaTh  OCHOBHBIE  33aKOHBI  (U3UKU B
npodeccuonanbroii aesteaproctu (OITK-1);
TOTOBHOCTh  HUCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOW (M3MYECKOH KapTWHE MHUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHM BELIECTBA Uil I[TOHUMAaHUS
OKpyXaromiero mupa u sieieanit npupoasl (OI1K-2),
CIIOCOOHOCTBIO TIAHUPOBATH U MPOBOIUTH (PU3UUECKHE IKCIIEPUMEHTBI, IPOBOIUTH 00PabOTKY
UX pe3yIbTAaTOB U OIICHUBATh IOTPEUIHOCTH, BBIABUTATh TUIIOTE3bl U YCTAHABIUBATH TPAHHIIBI
ux npumenenus ([1K-16);
TOTOBHOCTBIO HCIMOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MUYECKMX TEOpUH Uil pelIeHui
BO3HHUKAIOIMUX (DU3NYECKUX 3a/lady, CAMOCTOSITEILHOIO MPHOOpeTeHHs (U3NYECKUX 3HAHUM,
JUI TIOHMMaHUS TIPUHIIMIIOB Pa0OTHI MPHOOPOB M YCTPOWCTB, B TOM YHCJE BBIXOISIIMX 32
Hpeesbl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus (ITK-19).

3nams:
¢u3nueckue OCHOBbI MEXaHUKH, (PU3MKM KOJIEOAHUN M BOJH, HJIEKTPUYECTBA M MarHeTH3Ma,
ANEKTPOJUHAMHKH, CTATHCTHYECKON (PU3NKN M TEPMOANHAMUKH, KBAHTOBOW (DU3MKH;
CMBICT  (YHIAMEHTAIBHBIX (PU3MYECKMX 3aKOHOB, NPHUHIUIIOB H  TIOCTYJIATOB, WX
(GOpMYITHPOBKH U TPAHHIIBI TPUMEHUMOCTH;
CBSI3b IIMPOKOTO Kpyra (U3NYeCKuX SBICHUH ¢ pyHIaMEHTaIbHBIMU PUHIUIIAMU M 3aKOHAMHU
buzuky;
OCHOBHBIE METO/IbI PELICHHUS 3aJ]ay 10 OMUCAHUIO (PU3NYECKUX SIBICHU;
METO/1bI 00pabOTKH pe3yNbTaToOB (PU3NUECKOTO IKCIIEPUMEHTA.

Ymemo:
NPUMEHSTHh TEOPETUIECKHE 3HAHUS U DKCTIEPIMEHTAIBHBIE METO/IBI HCCIICIOBAHUS TIPU
peleHnH TpodecCHOHATIBHBIX 3aj1ay;
MIPOBOJIUTH PACUYETHI, OCYIIECTBIIATH aHAJN3 ¥ HA OCHOBE ATOTO JIeNaTh 00OCHOBAHHBIC
BBIBO/JIBL;
aHATM3UPOBATH PE3YIbTATHI HAOIIOICHUN M SKCIIEPUMEHTOB C TPUMEHEHHEM OCHOBHBIX
3aKOHOB M TIPUHIIUTIOB (PH3HKH;
OTIPENIeNATh XapaKkTep PU3NUECKUX MPOIIECCOB IO KOMIUIEKCY IKCIIEPUMEHTATLHON
UH(pOpMAIIMU IPH TOMOIIX TPa(UKOB, TAOIUI] U YpaBHEHH;



—  TPeICTaBIATh 00paOOTAHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETHUECKYIO0 HH(POPMAIIMIO B yCTHOU
U MUCbMEHHOH (OopMe, B TOM YHUCIIE C UCIIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Bnademy:
— HaBBIKaMH pabOTHI ¢ MIMPOKUM KPYroM (PU3UYECKUX MPUOOPOB U 00OPYIOBAHHS;
— HaBbIKAMHM 0OOCHOBaHUS CBOMX CYXJIEHHUH U BbIOOpa METOJIa UCCIIE0BaHUS;

3. KpaTkoe copepxaHue JUCLHUILIAHBIL:
Cemectp 2
Beenenue
[Ipenmer ¢pusuku. MeTopl HU3NIECKOTO UCCICTOBAHUS: OTIBIT, TUIIOTE3a, SKCTIEPUMEHT, TEOPHSL.
1. ®usnyeckre OCHOBBI MEXAHUKH

IIpenmer  kuHematuku.  Ilepememenue,  ckopocts,  yckopeHue.  Kunemarumueckue
XapaKTEPUCTUKU BpAIIATEIbHOIO JABI)KEHUA. 3aKkoHbl HproTOHAa. 3aKOH BCEMUPHOIO TATOTECHHS.
JIBukeHHEe Tea MEepeMEHHOW Macchl. 3aKOH BCEMHUPHOIO TIATOTEHMs. [IBuKeHHE Tena MnepeMeHHOU
Macchl. YpaBHenuss Memepckoro. @opmyna L{nonkoBckoro. Ynpyruid 1 HEyNnpyrui yaapel 1apoB.
MoMeHT nHepuMHu MaTepUaIbHOW TOYKH U TBEpAOro Tesa. KnHeMaTHka rapMOHMYECKUX KOJICOaHUM.
HuddepenunanbHoe ypaBHEHME TrapMOHMUYeckuX KojeOanuil. IlonsTme o 3aryxamomux U
BBIHY/ICHHBIX KoJieOaHusAX. BonHoBoe aBukeHune. BoJIHbI IPO10JIbHBIE U MTOIIEPEYHbIE.
2. OcHOBBI MOJIEKYJISIPHOUN (DU3UKH

DOneMeHTbl TEpPMOJMHAMUKM U (u3nueckoil kuHeTuku. WneanbHblil ras. Pacnpenenenue
bonpiiMana wu ero oOmedusnueckuii cmbica. PeanpHblii ra3. YpaBHeHue Ban-nmep-Baanbca.
Tepmonunamudeckuit Mmetoq B gusuke. PaBHOBecHbIe cocTosiHus. Hagana tepmonuHamMuku. [[UkibL.
OHTponMs M €€ CTaTUCTUYecKoe TojKoBaHue. SIBineHue mnepenoca. uddysusa. 3akon Puka.
TennonpoBonHocTs. 3akoH Pypre. BHyrpeHHee TpeHue (Ba3kocTh). 3akoH HproToHa.
3. DnexTpocTaTHKa U MOCTOSHHBIN 2JIEKTPUUECKUNA TOK

3akon  Kymona. Teopema  Octporpaackoro-I'aycca.  Jumons.  JudjiekTpuku B
JIEKTPOCTATUYECKOM II0JIE.
Cemectp 3
1. DnexTpoMarseTusm

3akon Ammepa. 3akoH buo-Caapa-Jlamaca. Cuna Jlopeniia. MaraeTuku. D1eKTpoMarHuTHAs
MHAYKIMA. YpaBHeHHe MakcBea.
2. OnTuka

Nntepdepentust BosnH. Audpakuus BoaH. lonspuzanus BosnH. TeruioBoe usiiyueHue. 3aKOH
Kupxroda. I'nnoresa [1nanka. KBantoBoe o0BsicHeHue TeroBoro usnyudeHus. ekt Kommnrona.
Anepnas monens aroma. Ilocrynarel bopa. Atom Bonopoaa o bopy.
3. DnemMeHThl KBaHTOBOM (pU3UKH

I'unore3a ne bpoiina. BonnoBoe ypaBHeHnue IllpenunHrepa misg CTallMOHApHBIX COCTOSIHUM.
Onprtel  llTepHa-I'epnmaxa. MuorosnektpoHusiii atom. Oddexr 3eemana. I[Ipunmun Ilaymu.
KBanTtoBbIe cTatucTnyeckue pacnpeneneHus boze-OiHmreiina u @epmu-lupaka. OHOHBI. 3aKOHBI
HebGas u OiHmTelHa. XapaKTEepUCTUKH s1pa: 3apsl, Macca, SHEprus CBSA3M HYKJIOHOB. SlnepHble
peakuuu. yHgamMeHTaNbHbIE B3aUMOACHCTBUS U OCHOBHBIE KJIACCHI QJIEMEHTAPHBIX YaCTHII.

4.00beM yuyeOHOH THCUHMILINHBI:
4.1. Oynas popma:

Bcero 2 cemecTp |3 cemectp
Bujib1 yueoHoit paoTe 3a4. e/ 3a4. e/ 3a4. e/
aK.4yac aK.gyac aK.4yac
Oo0mas Tpy10eMKOCTh AUCHHILJIMHBI 110 Y4e0HOMY IJIAHY 10/360 4,0/144 6,0/216
AyIMTOpPHBIE 3AHSATHS: 3,6/128 1,35/48 2,25/80
Jlexuuu (Jlek) 1,35/48 0,45/16 0,90/32
JlaGopatopusie 3anstus (J1ad) 0,9/32 0,45/16 0,45/16




[paktuueckue 3ansatus (I13) 1.35/48 045/16 0.90/32
CamocrosiTeibHas padora (CP): 4 4/160 1.65/60 2 75/100
Bun xoHTpoJIsi: 3a4eT/IK3aMeH 2/72 IK3aMeH IK3aMeH
1/36 1/36
4.2. 3aounas dopma:
Bcero 2 cemecTp |3 cemecTp
Bujib1 yueoHoii paoTet 3a4. 1./ 3a4. e/ 3a4. e/
aK.uac aK.uac aK.uac
Oo6mas Tpy10eMKOCTh JUCHHILIMHBI 10 Y1e0HOMY IUIAHY 10/360 5,0/180 5,0/180
AYAHTOPHBIE 3AHATHS: 1,21/44 0,55/20 0,66/24
Jlexumu (JIek) 0,44/16 0,22/8 0,22/8
JlaGoparophsie 3aHsTus (J1ad) 0,33/12 0,11/4 0,22/8
[paktuueckue 3austus (I13) 0,44/16 0,22/8 0,22/8
CamocrosiTtenbHas padora (CP): 8,29/298 4.19/151 4.08/147
Bua koHTpoJn: 3aueT/3K3aMeH 05/18 IK3aMeH | JK3aMeH
’ 0,25/9 0,25/9
AHHOTAIIUSA
padoyeii MporpaMMbl JUCHUNJIMHBI
«O0mas u Heoprannueckas xumus» (b1.5.8)
1. Ileap AMCHMIUIAHBI — MPUHOOPETEHHUE 3HAHUKW W KOMIIETCHIMH, (OPMHUPOBAHHE COBPEMEHHBIX

HpeILCTaBJIeHI/Iﬁ B o0J1acTu TCOPETUYCCKUX OCHOB XUMHNHU U XUMHUHU IJICMCHTOB.
2. B pe3yabTaTe H3y4eHHs TUCHUILIMHBI 00y4YaloIMiics M0 mMporpaMMe 0aKajiaBpuaTa q0JKeH:
Obnadams cnenyronumu oodmenpodeccuoHanbHbiMu (OI1K) komnereHuamu:

— CIIOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJB30BAaTh OCHOBHBIC 3aKOHBI

JMCIUILIAH B ipodeccnonansHoi aesitenbaoctr (OTTK-1);

— TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHHMA O CTPOCHHUHU BEIICCTBA, IMPHUPOAC XUMHUYECKON CBS3H B
PA3IMYHBIX KJIaCCaX XHUMHYCCKUX COG}II/IHCHI/Iﬁ I IIOHHMMaHUA CBOMCTB MarepuajioB M

C€CTCCTBCHHOHAYYHBIX

MeXaHH3Ma XUMHUYECKHX MPOLIECCOB, TPOTEKANIUX B OKpyxkaroieM mupe (OITK-3).

3nams:
— DJEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYI;

— OCHOBBI TCOpUU XUMHUYECKOH CBSI3U B COCIMHEHUIX Pa3HbBIX THIIOB, CTPOCHUC BCLICCTBA B

KOHACHCUPOBAHHOM COCTOSHUU;

— OCHOBHBIC 3aKOHOMCPHOCTH TMPOTCKAHHUA XHUMHYCCKHUX TMPOHECCCOB M XAPaKTCPHUCTHUKU

PaBHOBECHOT'O COCTOSAHUAA,

— MCTOJbI OIMMCAHUA XUMHNYCCKHUX paBHOBCCI/Iﬁ B pacTBOpPaAxX 3JICKTPOJIHUTOB, CTPOCHHUC U CBOMCTBaA

KOOPJAWHALIMOHHBIX COETMHEHUI;

— XHMHYECKHE CBOMCTBa DJIEMEHTOB Pa3JIMYHBIX TPYIII HCpHOI{H‘-ICCKOfI CHUCTCEMBI MW HX

BaXXHEHIIINX COCTUHEHUM;
Ymems:

— BBIIIOJIHATH OCHOBHBIC XUMHWYCCKUC orcpanuu,
XAPaKTCPUCTUKU XUMHUYCCKUX peaKL[I/Iﬁ 1 PaBHOBCCHBIC KOHICHTPAIMU BCHICCTB;

ONpeaensaTh

TCPMOAUHAMUYCCKUC




— HCHOJIb30BaTh OCHOBHBIE XMMUYECKHE 3aKOHBI, TEPMOJIMHAMUYECKUE CIIPABOYHBIC JAHHBIC JIJIsI
penieHus mpohecCuOHaIbHBIX 3a7a4;

— MPOTHO3UPOBATH BIUSHHUE PA3IMYHBIX (DAKTOPOB HA PABHOBECUE B XUMUYCCKUX PEAKITUSX;
Bnaoemu:

— TEOPETUYECKUMH METOJAaMU OIMCAaHUS CBOMCTB NIPOCTBIX U CIOXHBIX BELIECTB HAa OCHOBE
3JIEKTPOHHOT'O CTPOEHHUS UX aTOMOB U IOJOKEHHS B NMEPUOJUYECKON CHUCTEME XHMHYECKHUX
AJIEMEHTOB;

— OKCIEpUMEHTAIBHBIMU METOJAaMH OIpEAENCHUSI HEKOTOPBIX (U3UKO-XUMUYECKUX CBOWCTB
HEOPraHWYECKUX COETUHECHMI.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI:

CrpoeHue aTOMOB U IIEpUOANYECKUI 3aKOH.
BonHOBBIE  CBOiicTBa MaTepuanbHBIX OOBEKTOB. YpaBHeHue Jne bpoitna. CooTHOIICHHE
HeonpeneneHHoctel I'eizenoepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuH [lIpenunrepa.
CoBpemenHass (GopMylIupOBKa IMEPHOAMYECKOrO 3akoHa. llepuogmueckas cucremMa M €€ CBs3b CO
CTpOCHHEM aTOMOB. 3alOJIHEHHE DJIEKTPOHHBIX CIIOEB U 000J0YEK aTOMOB B MEPUOIUYECKON CHCTEME
anementoB /.M. MenneneeBa. CteneHrn OKHUCIICHHS. BakKHEHIIME OKHUCIUTEIN W BOCCTAHOBHUTEIH.
Baxxneiiine cxeMbl IPEeBpaILEHUS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

XuMHu4ecKasi CBA3b U CTPOCHUE MOJIEKY!I.
KoBasieHTHast cBsi3b, OCHOBHBIE IIOJIOKEHHS METOJAa BAJICHTHBIX CBs3eil. PaccmorpeHue cxem
MEepPEKPhIBAaHUS aTOMHBIX OpOUTaNIel Mpu 00pa3oBaHUU CBsi3ed B MoJieKyjaax. OCHOBHBIC MOJOKEHUS
MeToj1a MoJekyisipHbix opoutaneit (MO JIKAO). Obuiue cBeeHnst 0 KOMIUIEKCHBIX COSAMHEHUSX, HX
cTpoeHue. MexMolleKylispHas W BHYTPUMOJICKYJSipHAsE BOJOpPOAHAs CBsi3b. VIOHHAs CBSI3b Kak
npeneiabHbId  cay4dail KOBaJIeHTHOM cBsizu. OOmMe MpeAcTaBIeHUS O MEXKMOJEKYIIPHOM
B3aUMOJICHCTBUU: OPUEHTALIMOHHOE, HHAYKIIMOHHOE, JUCTIEPCUOHHOE B3aUMOICHCTBHUS.

DHepreTukKa peakiii 1 XMuMHUYECKOe paBHOBECHE.
[lonsiTe O  XUMHUYECKOW  TEPMOJAMHAMHKE, TEPMOJAMHAMUYECKHE  (DYHKIIMU  COCTOSHUS
(xapakTepuctudyeckue (yHKIUHU). XUMHUYECKOe paBHOBecHe. VICTMHHOE W Kaxylleecs paBHOBECHS.
KoHcTanTa XMMUYECKOTO PaBHOBECHUS. DJIEKTPOXUMHUYECKHE IMPOIECCHI, MOHSATHE 00 DJIEKTPOJIHBIX
MOoTeHIMaNax. DJNEKTPOJABWKYIIAs CUJa OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA M KPUTEPHUI
CaMOITPOU3BOJILHOTO MPOTEKAHMSI TPOLIECCOB.

PaBHOBecus B pacTBOpax
[Ipoueccrl, compoBoXKaaroIMe 00pa30BaHUE >KUJIKHX HCTHHHBIX PpAcCTBOPOB HEDJIEKTPOIUTOB U
3JEKTPOJIUTOB. ACCOLIMMPOBAHHBIE M HEACCOLUMUPOBAHHBIE AJIEKTPOJIUTHL. CTENeHb IUCCOIUALUU.
Koncranta nuccoumanuu. PaBHOBecre B cHCTEME, COCTOSIEH U3 HACBIIEHHOTO pacTBopa
MaJOpacTBOPUMOTO 3JIEKTPOJIMTa M €ro KpucCTauioB. PaBHOBecue B pacTBOpax KOMILJIEKCHBIX
coenuHeHuil. PaBHOBecue nucconuanuy BOJbI, MOHHOE MPOU3BEICHNE BOABI U €r0 3aBUCHUMOCTH OT
temneparypsl. lkana pH. I'ugponus conen.

CxopocTb peakiuii U KaTaaus.
[lonsitne o xumuueckol kuHeTuke. OIHOCTAAUIHBIE U CIOXKHBIE PEAKLIMHU. 3aKOH ACHCTBYIOLIUX
Mmacc. KoncranTa ckopoctu peakuuu. MoJekyasspHOCTh U MOPSAOK peakuu. 3aBUCUMOCTh CKOPOCTH
peakLu OT TEMIIEPATyphl; SHTAIBINS aKTUBALMH. [ OMOTE€HHBIN 1 reTepOreHHbIN KaTaaus.

XWUMHUSA S- ¥ P- DIEMEHTOB

Bonopoa-nepBelil 21€MEHT EPUOIUYECKON CUCTEMBI, €I0 JIBOMCTBEHHOE TMOJIOKEHHUE.
OneMeHTHI 1 -2 n 13 - 18 rpynm nepuoindecKon cucTeMbl. 3aKOHOMEPHOCTH B U3MEHEHUHN
ANEKTPOHHBIX KOH(PUTYpAIUil, BETUYHH PAJUYCOB, AIEKTPOOTPUIIATETLHOCTH U SHEPTUU NOHU3AIHH
aTOMOB. THUIMYHBIE CTENIEHNU OKUCIEHUA. XUMUYECKUE CBOMCTBA MTPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH
B CTPOCHHMH U CBOKCTBAX OCHOBHBIX TUIIOB COEAMHEHUN. [IpupoaHbIle COeIMHEHUS, TTOTYUYECHUE U
MPUMEHEHHUE.

Xumusg d- u f- anemenTos

OneMeHThl 3-12 Tpynnm TMEepUOJAMYECKOW CHUCTEMBI. 3aKOHOMEPHOCTH B HM3MCHECHHH
ANEKTPOHHBIX KOH(UTypaluii, BEIWYHNH PAJUYCOB, DHEPrUM HOHHU3AIMHU, XaPAKTEPHBIX CTEMeHen



OKHUCJICHUsI, KOOPJMHALMOHHBIX uucen aromoB. Ilpupoanble coeAMHEHUs, TOJY4YCHHE U
COTIOCTaBIICHHE (PU3NYECKHX W XUMHUYECKHUX CBOMCTB TPOCTHIX BemiecTB. CTPOCHHWE M CBOWMCTBA
OCHOBHBIX THIIOB coenuuenuii. Ocobennoct f- aemMenToB.

4.00beM yueOHO# JUCUNIIJIMHBI:

4.1. Ounas dopma:

Bcero 1 cemectp 2 cemMecTp
Bupl yue6HOM paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | B akan.
ell. gacax ell. gacax el gacax
OO0wmas Tpy10eMKoOCTh
AUCHUILINHBI 10 y4eOHOMY 12 432 4 252 5 180
IUIAHY
AyIMTOpHbIE 3aHATHSI: 4,44 160 2,67 96 1,78 64
Jlexumu (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (I13) 0,89 32 0,89 32
Jlaboparopusie 3ansaTus (J1ad) 1,78 64 0,89 32 0,89 32
CamocTrosiTesbHasi padora 556 200 333 120 297 80
(CP): i) i) )
CamocrosTenbHOE U3yUeHUE 556 200 333 120 297 80
pa3eiioB AUCIMILIAHBI ' ' '
Bua KoHTpOJIA: 3K3aMeH 2 72 1 36 1 36
4.1. 3aounas dopma:
Bcero 1 cemecTp 2 cemecTp
Bunet yueGHoi paboTh Bzau. | Bakaz. B 3au. Bakan. | B3au. | B akan.
el. gacax el. gacax el gacax
OO0mas Tpy10eMKoOCTb
AUCHUILINHBI 0 y4eOHOMY 12 432 6,0 216 6,0 216
IUIAHY
AyIMTOPHBIE 3aHATHS: 0,72 26 0,36 13 0,36 13
Jlexumn (JIek) 0,22 8 0,11 4 0,11 4
[Tpaxtuueckue 3ausarus (I13) 0,22 38 0,11 4 0,11 4
Jlaboparopusie 3ansTus (J1ao) 0,28 10 0,14 5 0,14 5
CamocrosiTesbHast padora 1078 388 5 39 194 539 194
(CP): ) ) )
CamocrosiTenbHOE U3yUeHHE 10.78 188 5 39 194 5 39 194
pa3aeNoB AUCIUILTUHBI ' ' '
Bua xoutpoJisi: 3x3amen 0,5 18 0,25 9 0,25 9
AHHOTALUA

pado4eil MporpaMmMal JUCHHUILIMHBI
«Opranunveckas xumus» (b1.5.9)

1. Henp AMCHMIVIMHBI — NPUOOPETEHUE CTYAEHTAMM 3HAHUH O CTPOCHUH OPraHMYECKUX COEAUHEHUI,
OCHOBHBIX XHMHYECKHX CBOWCTBAaX pPa3IMYHBIX KIACCOB OPraHUYECKHX COEAMHEHUH M MeTojax HX
IMOJIy4YC€HHUA, KaK IPOMBIINIJICHHBIX, TaK 1 naGopaTopHHx.

2. B pe3yibTare M3yueHMs JHCUMILIMHBI 00y4YalOUIMiics 0 MporpaMme 0aKajaBpHaTa A0JIKeH:
Obnaoams cnepyrommmu  o0wmekyabTypHbiMu  (OK) u  oOmenpodeccuonansabiMu  (OIIK)

KOMIIETEHIIUSIMH:



— CHoCOOHOCTBIO K CaMOOpraHu3aiu u camooopasoanuio (OK-7);

— CIOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIHH B ipodeccuonanbroi aesreapaoctu (OITK-1)

— TOTOBHOCTBHIO WCIIONB30BaTh 3HAaHUS O COBPEMEHHOW (DHU3MYECKOH KapTHHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHHM BEUIECTBA [JIsi TMOHUMAaHUSA
OKpY’Karomiero Mupa u ssieauii mpupozst (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHUU BEUIECTBA, MPUPOJIEC XMMHYECKON CBSI3U B
Pa3IMYHBIX KJACCaX XHWMHUYECKUX COCAMHEHWH [Jii MOHUMAaHUS CBOWCTB MAaTE€pUAJIOB H
MEXaHU3Ma XUMUYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriem mupe (OITK-3).

3uams:

TEOPETUUECKHE OCHOBBI CTPOCHHS U CBOMCTB Pa3IMYHbBIX KJIACCOB OPraHUYECKUX COEeIMHEHUMN;
CIoCcoObI MOTyYEHUSI 1 XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX COETMHEHUI;
OCHOBHbIE MEXaHU3MbI POTEKAHUSI OPraHUYECKUX PEaKIIHil;
Ymems:
— TMPUMEHSATh TEOPETUYECKHE 3HAaHUA NJs CHUHTE3a OPraHWYEeCKUX COCTUHEHHM pPa3IUYHBIX
KJIACCOB;
— aHAIM3UPOBATh U MPEJICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHEHHUI;
— COCTaBJIATh CXEMbI CHHTE3a OPTaHMUYECKUX COSIUHEHUH, 3aJaHHOTO CTPOCHHS,
Braoemy:
— OCHOBaMH HOMEHKJIATYpPbI U KIacCU(PUKAIIMN OPraHUYECKUX COCIMHEHUII;
— OCHOBHBIMHU TE€OPETHUECKUMU MPEJCTABICHUSIMU B OPraHNYECKON XUMUU;
— HaBBIKAMU 00OCHOBAHHUS PAIlMOHATIBHBIX CIIOCOOOB MOTYYSHHS] OPraHUYECKUX BEUIECTB.
3. Kparkoe conep:kanue TUCIHUNIHHBI

Homenknarypa opraHmdeckux coequHeHHid. Teopusi XUMUYECKOTO0 CTPOCHUS M HACHIIICHHbBIE
yraesonopoasl (YB). Ilpupona koBaneHTHON cBsizu. Popmyinsl Jlbtonca. dopmanbHbld 3aps.
Oddextrr 3amectuteneit. IIpoMexyTouHble COEIMHEHUS M YACTUIBI OPTaHUYECKUX PEaKIUIX.
DHepreTuyeckass auarpamMma peaknuu. Mexanusm peakuuu. Crepeonzomepusi, €€ BUIbI U
0003HAYECHHU.

Anudaruueckue coenuHeHus. HacbimeHHble W HEHAchIIeHHbIe YB. AJKaHbl, UKIOATKAHBI,
aJIKeHBI, aKUHBI, MOJIMEHBI (AMeHbI). B KaxaoMm Kiacce paccMaTpUBAIOTCS CIEAYIONIME pa3lIeibl:
M30Mepus, HOMEHKIAaTypa, GU3NUeCKue U XUMUYECKUE CBOMCTBA, CIIOCOOBI MOMydYeHHs. MeXaHU3MBbI
peakuuii. JHepreTuyeckas [uarpaMmma peaKuuin.

Apomatudeckue coenunenus. Teopun apomarnyHoctu. CoenuHeHUs: OEH30IBHOTO Psijia.

N3omepus. Homenknatypa. CrocoObl mojyueHHs. XUMHYECKHE CBOMCTBAa. BrusiHue
3aMmecTuTeNneld B OCH30JbHOM KOJBIIE HAa HAMNpaBJICHHE M CKOPOCTh PEaKIUN AIEKTPOPUIBHOTO
3aMEIICHHS.

4. O0beM y4yeOHOUH AUCHHUILINHBI:
4.1. Ounas dopma:

B B
Bun yueOHOM paboThI 3a4YETHBIX aKaJieM. yacax
eIMHUIIAX

OO6masi TPy10eMKOCTh THCIIHIIJIMHBI M0 Y4e0HOMY IUIAHY 3,0 108
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexruu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,88 32
CamocrositesbHas padora (CP): 1,77 60
Jlpyrue BUJIbI CAMOCTOSITEIILHOM PabOTHI

Bua koHTpoOJs: 3a4eT / 3K3aMeH 3auer ¢

OLIEHKOi1




4.2. 3aounas gopma:

B B
Buy yaeOHO# paboTh 3a4ETHBIX aKajieM. gacax
eMHMIIAX
OO0mas TPy10eMKOCTh TUCIUIIIHHBI 10 Y4e0HOMY IJIaHY 3,0 108
AYAUTOpPHBIE 3aHATHS: 0,33 12
Jlexuunu (Jlek) 0,11 4
[Tpaxktrueckue 3ansatus (I113) 0,22 8
CamocrosiTesibHas padora (CP): 2,56 92
Jlpyrue BUJIbI CAMOCTOSITEIIbHOM PabOTHI
Bua koHTpoOJIA: 3aUeT / IK3aMeH 3auer ¢
0,11 OLICHKOMH
(4)

AHHOTAIIUSA
padoueil NporpaMMbl AUCHUILINHBI
«®usuueckas xumus» (b1.5.10)

1. ]_le.]'lb AUCHHUIUVIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YIHIPABJIAIOIIHUX XOAOM XHWMHUUYCCKOI'O
mpoliecca, MOKa3aTh OOJIACTH TPWIOKEHUS ITHX 3aKOHOB W HAYYHTh OOyYaroImerocss TpaMOTHO
MPUMEHATH UX NPU PEHICHUN KOHKPETHBIX TCOPETUYCCKUX U MPAKTHUICCKUX 3a1ad.

2. B pe3yabTare u3yueHMs JHCHHUILIHHBI 00yYalOUIMiics M0 MporpaMMe 6aKajaBpHaTa J0JIKEH:
Obnaoame cnenyroumu  oomekyabTypabiMu  (OK) u  obmenpodeccrnonansaeivu  (OI1TK)

KOMITETCHIMSIMU:

CIIOCOOHOCTBIO M TOTOBHOCTb MCIOJIb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
JMCIMILUTUH B TpodeccronanbHoii aestensHoctu (OITK-1);

TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS O COBPEMEHHOM (DU3MYECKON KapTHMHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIeCTBA JJsi IOHMMAaHUSA
OKpYy’Karolero Mupa u sisnenuit npupozast (OITK-2);

TOTOBHOCTHIO HCIOJIb30BaTh 3HAaHHE O CTPOEHHM BEIIECTBA, NMPUPOJA XUMHYECKOM CBSI3U B
pPa3IMYHBIX KJlaccaX XHWMHUYECKUX COEIMHEHUH JUIsl MOHUMaHMs CBOMCTB MAaTE€pHaIOB U
MeXaHH3Ma XUMHUYECKHX MPOLIECCOB, TPOTEKAONIUX B OKpyxkaroiieM mupe (OITK-3).

3uamo:

OCHOBHBIC 3aKOHBl (U3UYECKOM XHMMHUH, B3aUMOCBA3b (U3MYECKMX M XHUMHYECKUX
XapaKTEpUCTHUK IIPOLECCa;

INyTH OMNpeAeNeHUs] BaXXHEMIINX XapaKTEepUCTHUK XMMHUYECKOTO pPaBHOBECHS (KOHCTaHTHI
paBHOBECHS], pABHOBECHOI'O BBIXOJA MPOJYKTa, CTENIEHU MPEBPAIIECHUs UCXOIHBIX BEILECTB) U
BIIMSIHUS PA3TUYHBIX (PAKTOPOB Ha CMEIIEHHE XMMHYECKOT'O PABHOBECHS;

YCIIOBUSL YCTAHOBJIEHUS (DA30BBIX PAaBHOBECHI B OJHO- U MHOTOKOMIIOHEHTHBIX CHCTEMaX,
BO3MOXKHOCTH pa3JIeNIeHUs CI0XKHBIX CHCTEM Ha COCTABJISIONINE KOMIIOHEHTHI;
TEPMOJNHAMHYECKOE OMUCAHHE CBOMCTB MACAJIbHBIX U HEWJCAIBbHBIX PACTBOPOB, MOAXOMBI K
HAXO0X/ICHUIO MapIHaIbHBIX MOJISIPHBIX BEIMYMH KOMIIOHEHTOB PacTBOpA.

Ymemo:

IPUMEHATh TEOPETHUYECKHE 3HAaHUSA M OKCIEPUMEHTAJbHBIE METOABl  MCCIEAOBAHUSA
bu3nyeCcKoi XMMUU MpHU pelIeHHH NPoPecCUOHANBHBIX 33/1aY;

IIPOBOAMTH TEPMOJMHAMUYECKHE PACUETHI, OCYLIECTBIIATh aHAJIN3 M HA OCHOBE 3TOT0 JEJaTh
000CHOBaHHbIE BBIBOJIBI;

MPEeJICKa3bIBaTh M HAXOAWTh ONTHMAaJbHbIE YCIOBUS MPOBEACHMS] XMMHUYECKOTO Ipolecca ¢

HCJIBIO MOJIYYCHUA MAKCUMAJIbHO BO3MOKHOI'O BbIXOJd HHTCPECCYIOMICTO IMPOAYKTA,



— TPEACTaBIATh JaHHBIE JJAOOPATOPHOIO MCCIEAOBAaHUS B Trpaduueckoil ¢opmMe M Ha OCHOBE
NOJTYYCHHBIX 3aBHCHUMOCTEH  ONpeNeNsiTh COOTBETCTBYIOUIME TEPMOAWHAMUYECKHE U
KWHETUYECKUE XapaKTEPUCTUKN XUMHYECKOM CUCTEMBI 1 XUMHYECKOTO MTPOIIecca;

— TMPOBOJIUTH aHAIU3 U KPUTHUECKHU OLICHUBATh IIOJIyYEHHBIE SKCIIEPUMEHTAJIbHBIE aHHBIE,
0000111aTh 1 Jes1aTh 0O0CHOBAaHHBIE BBIBOJIbI HA 0a3e NPOBEIEHHBIX OINBITOB.
Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOAOB (GU3NYECKONH XUMHMM JJIs PpeIICHUs
KOHKPETHBIX HCCIIEN0BATEIIbCKUX 3a/1a4;

— HaBBIKAMU OIPEJCIICHUS COCTOSHUS PABHOBECHS U CaMOIIPOM3BOJIBHOTO HalpaBiICHUS
XUMHUYECKOI0 IIpoIeCCa;

— mpueMamMu OOpabOTKU IOJYYEHHBIX OIBITHBIX JAHHBIX JUI BBIBIEHUS M YCTAHOBIICHUS
B3aMMOCBSI3€M MeX1y TEpMOJMHAMUYECKMMHU CBOMCTBAMM M (PU3MYECKUMHU IapaMeTpamu
poLecca;

— 3HaHUSAMHM OCHOBHBIX 3aKOHOB (DM3MYECKOM XUMMM JJI COAEP)KATeIbHOW HHTEpIpeTaluu
TEPMOJUHAMHYECKHUX PACYETOB;

3. Kparkoe cogepxanue 1ucCUHNIHHBI
Xumuueckass TepMOAMHAMUKa. 1-plif M 2-0il 3aKOHBI TepMOAMHAMUKH, mocTynar Ilmanka.

B3aumocBsi3p  TEmnoThl, padOThl M M3MEHEHUs BHYTPEHHEHW OSHEpPruuM B IMPOIECCax € ydacTUEM
uaeaisbHoro rasa. TemioéMkocTh TBEPABIX. Kuakux M ra3zoo0pa3HbIX BewlecTB. TepMOXUMUS.
Boruuciienne TeroBbIX A(GQPEKTOB XUMHUYECKHUX PEaKIMid, NpOIeccoB (a30BBIX IEPEXOJ0B,
pacTBOpEHUs U JAPYrux (PU3MKO-XMMHUYECKHX IpoueccoB. JHeprus I'm60ca u sHeprus ['enbMmronbua
KaK KPUTEpUU HAIMpaBICHHUs] XUMHUYECKOro Ipouecca. Pacuér abcoitoTHON 3HTponHHU. XUMHUYECKOE
paBHOBecue. KOHCTaHTa XMMHUYECKOrO PAaBHOBECHS M METOIbI €€ pacu€ra M IKCIEPUMEHTAIbHOIO
onpezeneHusi. PaBHOBECHBI BBIXOJA MPOJYKTA, BIUSHUE JABJICHUS, TEMIIEpaTypbl, IpUMECU
MHEpTHOI'O ra3a Ha paBHOBECHBIM BBIXOJ. YpaBHEHMs M30TepMbl U u300apsl Baut-T'odda.
Cratuctudeckas TepMoauHamMuKa. Pacuér TepmoanHaMudeckux (yHKIUA Ha 0a3ze MpeAcTaBICHUN O
CYMME IO COCTOSIHUSIM.

da30Bble paBHOBECHS] B OJHOKOMIIOHEHTHBIX cuctemax. Pa3zoBble mepexoisl U (a3oBast
auarpamMma COCTOSIHUS JUISl OHOKOMIIOHEHTHBIX cucTeM. TpoiiHas Touka. YpaBHeHue Kiameilipona-
Krnaysmyca. 3aBucuMOCTb JaBi€HMsI HACBIILIEHHONO IMapa oOT Temueparypel. Onpenenenue
TepMOJIMHAMUYECKHX (YHKLUH npolecca (azoBoro nepexona. Kpurnyeckas temmeparypa.

Tepmonnnamuueckast Teopust pactBopoB. Kiaccugukanus pactBopo. CriocoObl BbIpaXeHHs
cocTaBa pacTBopa. [lapiuanbHble MOJSpHBIE BEIHMUMHBL. YpaBHeHUs ['m60ca-/{rorema. MneanbHble
pactBopel. TepmonuHamuyeckue (DYHKUMM CMELIEHUs s HJI€ANbHBIX PACTBOPOB, 3aKOH Payis.
IIpenensHO-pa30aBieHHbIe pacTBOpbI, 3akoH I['eHpu. HewpaeanbHble pacTBOpBI, MOJIOKUTENIBHBIE U
OTpULaTeNIbHbIE OTKJIIOHEHHMs] OT 3akoHa Payns. TepmonuHamuyeckoe OINMUCAaHUE HEUIEATbHBIX
pacTBOPOB, AKTUBHOCTb, KOAPPHUIIMEHT aKTUBHOCTU. KosMraTuBHbIE CBOMCTBA paCTBOPOB HENETYUUX
BELIECTB B JIeTyueM pactBopurene. Kpunockonus, 30ymnnockonus. OcMoc, 0CMOTHYECKOE AaBJICHHUE.

da30BbIc paBHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTeMaXx. J[narpaMMBbl «JaBJI€HHE-COCTABY,
«TEeMIIEpaTypa-CoCTaBy, «COCTAaB Mapa-CoCTaB KUIKOCTH» JJIsl UJCAIbHBIX U HEUCAIbHbBIX PACTBOPOB.
3akonbsl ['mb6ca-KonosanoBa, Aseorponus. PDU3MKO-XMMHUYECKHE OCHOBBI pa3feleHUs >KUAKHX
cMmecet, pektudukanusi. OU3NKO-XUMUYECKUN U TEPMUYECKHUI aHaiu3. PaznuyHble TUIBI IUarpamm
T1aBKOCTH. OBTeKTHKA. [IpaBuiio a3 u mpaBuiio peryara.

4. O0beM y4eOHOI TUCIHUIIHHBI:
4.1. OuHas popma:

Bunst yae6Hoii paboTh B sauernbix B akageM. gacax
eINHUIIaX
O0mas TpyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY ILIAHY 5,0 180
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32




[Tpaxtrueckue 3ansatus (113) 0,89 32

CamocrositesbHas padora (CP): 2,22 80

Bua koHTpoOJIA: 3aUueT / IK3aMeH DK3aMeH
1.0 (36)

4.2. 3aounas opma:

N B 3adeTHBIX
Bupl yue6HOM paboTh SR B akanem. yacax

OO0masi Tpy10eMKOCTh JMCIUIJIMHBI 10 Y4eOHOMY IJIAHY 5,0 180

AyIMTOpHBIE 3aAHATHS: 0,61 22

Jlexumu (Jlek) 0,33 12

[Tpaktuueckue 3ansatus (113) 0,28 10

CamocrositesbHas padora (CP): 4,14 149

Bun koHTpoJIsA: 3aueT / IK3aMeH JK3aMeH
0,25 )

AHHOTAIIUSA
padoueii mporpaMMbl TUCUUIIMHBI
«Komsonanast xumus» (b1.b.11)

1. Heﬂb AUCHMIIIMHBI — OBHAKOMJICHHUE CTYACHTOB C OCHOBaMH TEPMOJUHAMUKU MMOBEPXHOCTHBIX

ﬂBJ’IGHHfI, crocodamu MMOJIYy4YCHHA U BaXHEHUIITIMH CBOMCTBAMH JAUCIICPCHBIX CUCTEM.

2. B pe3yabTare u3y4eHUs] NUCHUILIMHBI O0yuyaloumiicsi mo mporpamMe OakajlaBpuara

JOJIKeH:
Obnadamy cnepyromumu obmmenpodeccnonanbubiMu (OITK) komneTeHIusIMH:

CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenbaoctr (OITK-1);

TOTOBHOCTBIO ~HCIOJB30BATh 3HAaHUS O COBPEMEHHOW (U3MYECKOil KapTHHE MUpa,
NPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHM BEIIECTBA JUII TOHUMAaHHS
OKpY’Karolero Mupa u sisnenuit npupo;st (OI1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOSHHM BEIIECTBA, MPHPOJIE XMMUYECKOH CBS3H B
pa3IMYHBIX KJlaccaX XMMUYECKUX COCIMHEHUMN NJI1 TOHUMAHUSI CBOMCTB MaT€pHAIOB U
MeXaHU3Ma XUMUYECKHX TIPOIIECCOB, MPOTEKAIINX B oKpyxkaromeM mupe (OITK-3);
3namo:

OCHOBHBIE TIOHATHUSI W  COOTHOIICHUS TEPMOJUHAMUKH  TIOBEPXHOCTHBIX  SIBICHHM
(TepMOIMHAMHKA TIOBEPXHOCTHOTO CIJIOS; aAre3usi, CMAayMBaHWE M PACTCKaHHE KHUIKOCTEH;
JUCTIEPCHOCTb U TEPMOJIMHAMHUYECKUE CBOMCTBA TeJ; aJicopOLMs ra3oB U MapoB, acopouus U3
PacTBOpPOB);

OCHOBHBIE METO/IbI OJTYUYEHHUS JUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBA IUCIIEPCHBIX CUCTEM (IJIEKTPOIIOBEPXHOCTHBIE CBOMCTBA; KHHETHUECKUE U
ONTUYECKHE CBOWCTBA; CBOMCTBA PACTBOPOB KOJUIOMTHBIX MMOBEPXHOCTHO-AKTUBHBIX BEIECTB);
OCHOBHBIC TOHATUS WM COOTHOLICHHMS TEOPUH arperaTMBHOW YCTOHYMBOCTH M KOAryJsIUH
110(OOHBIX TUCTIEPCHBIX CHCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOPA30BAHHS U PEOJIOTUIECKHAE CBOWCTBA ITUCTIEPCHBIX
CHCTEM.

Ymemo:

NPOBOJIUTH pacueThl C HCIOJB30BAaHMEM OCHOBHBIX COOTHOIICHHH TEPMOJWHAMHKH
MIOBEPXHOCTHBIX SIBIICHHUI U PAacUeThl OCHOBHBIX XapaKTEPUCTHUK TUCTIEPCHBIX CHCTEM;



Braoemy.:

— METOJAaMU HU3MEpEHHUs MOBEPXHOCTHOI'O HATSKEHMsI, KpaeBOro yria, BEJIMYMHBI aJcOpOLUU U
YIEIbHOW TOBEPXHOCTH, BS3KOCTH, KPUTHMYECKONM KOHLEHTPAaLMU MHULEIO00pa30BaHusl,
JNEKTPOKMHETUYECKOrO IIOTEHIMANA; METOJaMU IPOBEIEHUS OUCIEPCHOHHOIO aHaju3a,
CUHTE3a AUCIIEPCHBIX CUCTEM UM OLIEHKU UX arperaTMBHON yCTOMYHMBOCTH.

3. Kparkoe cogep:xanne 1ucCUHMIIHHBI
Moayas 1. [Ipeamer u npu3zHaku 00bEKTOB KOJUIOMTHOW XUMUHU
KommonnHas XumMus - Hayka 0 IOBEPXHOCTHBIX SIBJIICHUSAX U IUCHEPCHBIX cucTteMax. OCHOBHBIE

IIPU3HAKHU JIMCIEPCHBIX CHCTEM - TIETEPOr€HHOCTh U JIUCIEPCHOCTb;, IOBEPXHOCTHAs JSHEPrus;
KOJINYECTBEHHBIE XapaKTepUCTUKHU aAucnepcHocTu. Kiaccudukanus aucnepcHbIX CUCTEM.

Moayasb 2. TepMomHaAMHKa TOBEPXHOCTHBIX SIBICHUH

OOwast XxapakTepuCTUKa MOBEPXHOCTHOM 3Hepruu. [loBepXHOCTHOE HaTsKEHHE. YpaBHEHHUE
I'u66ca-I'enbMromnpiia At BHYTPEHHEH YICIBbHON MOBEPXHOCTHOW YHEPTUM (IIOJHOM MOBEPXHOCTHON
SHEPTHH).

Merton u30eiTkoB ['60ca. DyHmameHnTabHOe ancopOmonHoe ypapaenune ['mb0ca. YactHoe
BbIpakeHue ypaBHeHMs ['106ca. [loBepXHOCTHO-aKTUBHBIE M TOBEPXHOCTHO-WHAKTHBHBIE BELECTBA.

Anresus u xoresus. YpaBHeHue lronpe mns pabotel aare3uu. CmauuBanue, 3akoH FOHra.
VYpaBuenue [lronpe-FOnra. Pacrekanue sxuakocreil, koapdunuent pactekanus no ['apkuncy. Opdekr
Mapanronu, npaBujio AHTOHOBA.

[TpaBmwiio ¢a3 I'mb6bca u nucnepcHOCTh. BinsHuME KPUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE
nasnenue Tten (ypaBHeHue Jlaruiaca). Kanwnnsipuele sBinenus. YpaBHeHue KenbBuHa. BiusHue
JUCIEPCHOCTH Ha PAaCTBOPUMOCTb, KOHCTAHTY DPABHOBECUS XHWMHUYECKOW peaklMH, TEMIIepaTrypy
¢azoBoro nepexoaa.

Metoapl TONMy4YeHHS ~JUCTIEPCHBIX CHCTeM. YpaBHeHue PeOunmepa i paboTh
mucrieprupoBanus. Ddext PeOunnepa. 'omorenHas u rereporenHas KoHjaeHcauus. JHeprus 'u60ca
o0pa3oBaHUs 3apo/ibiiia HOBOH (a3el. Kunetnka oOpa3oBaHus HOBOM (ha3bl.

Moayab 3. AncopOIMOHHBIE paBHOBECHS.

[Ipupona aacopOIMOHHBIX CHII. AJCOpOIMs Ta30B U MapoB Ha OJHOPOJHON TMOBEPXHOCTH.
3akoH ['enpu. Mogens u ypaBHeHue Jlenrmiopa. Teopust nonumonexymnsipHoi ajncopouuu bpynayapa,
Ommera, Temtepa (BOT). Onpenenenne yaenbHoi noBepxHoctu Metogom BOT.

AncopOuus ra3oB M MmapoB Ha MOpHUCThIX Marepuanax. Knaccudukanus nop no yOuHuny.
Teopust xanuwuigpHOW KoHJeHcanuu. Pacuer wuHTerpasbHoll u aud@epeHnanbHON  KPUBBIX
pacripesiesnieHus: ooObeMa 1op Mo pasmMepam.

AncopOuMsi Ha MHKpPONOPHUCTBIX —MaTepuaiax. [TorenuuansHas Tteopus IlonsHu.
Xapakrepuctuueckas kpuBas agcopOuuu. O6o01meHHoe ypaBHeHne Teopun JlyOnHuHa 00beMHOro 3a-
MIOJIHEHUSI MUKpOIIOp, ypaBHeHue JlyOuHunHa - PanymikeBuya.

AncopOrusi MOBEpXHOCTHO-aKTUBHBIX BemecTB. IlpaBuno /oo - Tpaybe. 3aBUCMMOCTD TO-
BEPXHOCTHOT'O HATSXKEHHUSI OT cocTaBa pacTBopa. YpaBHeHHe IIIuIkoBckoro. YpaBHEHUS COCTOSHUS
ra3000pa3HbIX MOBEPXHOCTHBIX (3ACOPOIMOHHBIX ) MIIEHOK. Becsl JleHrMiopa.

MOZ[yJIb 4 SHCKTpI/I"ICCKI/Ie SIBJICHUS HA TIOBEPXHOCTHU.

Mexanu3mbl 00pa3oBaHus ABOHHOrO 3nekTpudeckoro cinos ([A3C). YpaBuenus Jlunnmana.
Onexrpokanuiuisipabie kpuble. Teopuu crpoenus JI9C. Pemenune ypaBuenus Ilyaccona-bonbiimana
mig auddysnon  yactu  JADC. JIOC mno Teopum Illtepna, mnepesapsika TOBEPXHOCTH.
DNEeKTPOKMHETUYECKUE SIBIICHUS, JJIEKTPOKMHETHUECKUH TMOTEeHIMal. YpaBHeHHE [ enbMronbiia-
CMOITyXOBCKOIO IS 3JIEKTpoOoCcMoca U ekTpodopesa.

Moayab 5. Kunernueckue cBOHCTBA AUCIIEPCHBIX CHCTEM

CBsI3b CKOPOCTH OCAXKACHMSI YAacTUIl C UX pa3MepoM. YcioBusa cobmoaeHus 3akoHa CTokca.
CeaMMEHTAlMOHHBIN aHANU3 TMOJUIUCIIEPCHBIX cucteM. KpuBble pacmpeneneHus dYacTull [0
pasmepam. [Ipupona 6poyHOBCKOTO NBIKEHHS. 3akoH DWHITEHHA - CMonyxoBckoro. CinencTBus u3
TEOpUU OpPOYHOBCKOTO JBUKECHMUSL. CeanmeHTaniMoHHO-1U (D Hy3HOHHOE paBHOBECHE,
TUIICOMETPUYECKHUI 3aKOH.



Monayab 6. ArperatuBHasi yCTOWYMBOCTD U KOATYJISIIINAS TUCIIEPCHBIX CHCTEM

CenuMeHTAllMOHHAS W arperatuBHAs YCTOHYMBOCTH cucTeM. JInoduibHbie u nmodoOHbIE
cucrembl. Kpurepuit immopumibnoctu no Pebunnepy-Ilykuny. JInodunpHble AUCHEpCHBIE CUCTEMBI.
Knaccuukanuss THOBEpXHOCTHO-aKTHUBHBIX — BEHIECTB. TepMOAMHAMUKA W MEXaHW3M  MHU-
nemwiooopazopanus. Crtpoenue wmwunemn I[IAB. ComoOwmmsanusa. KpuTnueckas KOHIIGHTpAIus
MUIIEIUI000Pa30BaHMsl, METOBI €€ OIPEeICICHUSI.

JInodobusie nucnepcHble cucteMbl. DakTOpbl yCTOMUUBOCTH THO(OOHBIX cucTeM. boicTpas u
MemieHHas koarynsauusa. Kuneruka koarymsiuuu no CMOIyXOBCKOMY. 3aBUCHUMOCTh YHCJA YaCTHULL
pasHoro nopsaka ot BpemeHu. OCHOBHbIE TOJI0KeHus Teopun [epsiruna, Jlannay, ®epses, OBepOeka
(UIPO). PacknunamBaromiee naBieHHWE M ero cocrapisiomme. OOmiee ypaBHEHHE IJIsl SHEPTrUU
B3aUMOJICMCTBUS JUCIEPCHBIX 4YacTull. [loTeHuuanbHble KpUBBIE B3aUMOICHCTBUS dYacTull. Hent-
panu3alMOHHAs U KOHLIEHTpaunoHHas koarysinus. [Ipasuno [ynsne-I'apau.

Mopayas 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUUECKHUE CBOMCTBA JUCTIEPCHBIX
CUCTEM

Tunel CTpyKTYp, OOpa3yrOIIMXCS B JAUCIEPCHBIX CHUCTEMax. B3auMoCBS3b MEXIy BUAOM
MOTEHLIMAJIbHOW KpuBOHM B3ammojeicTBus vactull (nmo teopuun [JJIDO) u TUIIOM BO3HHUKAIOIIUX
CTpYKTYp. KoaryinsnuoHHO-TUKCOTPONHBIE U KOH/IEHCALIMOHHO-KPUCTAJUIM3aMOHHBIE CTPYKTYPHI.

Peonoruueckuit MeTos ucciaea0BaHUs TUCTIEPCHBIX cucTeM. OCHOBHBIC TTOHATHUS U UJI€aTbHBIC
3aKOHBI peosioruu. MoaenpoBaHue peoiorHueCKUX CBOMCTB Tell.

Knaccugukanuss AuCrepCHBIX CUCTEM IO CTPYKTYPHO-MEXaHHYECKHM CBOMCTBaM. Bs3KOCTH
KUJKUX arperaTMBHO YCTOMYMBBIX IJUCHEPCHBIX CUCTEM. YpaBHeHUs OuHmTeiHa, [lltayaunrepa,
Mapka - XayBuHka. Peonoruueckue CBOWCTBa CTPYKTYpPUPOBAHHBIX JKUJIKOOOpasHBIX U
TBEPAO0OOPA3HBIX CUCTEM.

4. O0beM y4eOHOI TUCIUNIHHBI:
4.1. Ounas dopma:

o B 3aueTHBIX B akanem.
Bunel yue6HoI paboThI
eIMHUIIAX gacax
O01mas TPyA0eMKOCTh IHMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5,0 144
AyIUTOPHBbIE 3aHATHS: 1,78 64
Ulexnnu (JIek) 0,89 32
UlaGoparopubie 3ansTus (J1ab) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
ITonroToBka K 1a00paTOpHBIM paboTam 1,11 40
Jlpyrue Bubl CaMOCTOSITEILHOM paboThI 1,11 40
JK3aMeH
Bua uTOroBOro KOHTPOJISi: 3a4eT/3K3aMeH 1,0 (36)
4.2. 3aouHas popma:
Brjgsl yaeGHOR paboTs! B 3ageTHBIX B akanem.
eMHHIIAX qacax
O0mas TPyA0eMKOCTh JMCIUILIMHBI 10 Y4eOHOMY ILIAHY 5,0 144
AyAUTOPHBbIE 3aHATHS: 0,72 26
Ulexmum (JIek) 0,28 10
Jlaboparopubie 3ausTust (J1ab) 0,44 16
CamocrositesibHas padora (CP): 4,03 145
ITonroToBka K 1a00paTOpHBIM paboTam 1,11 40
Jlpyrue BUIBI CAMOCTOSITEIIBHON pabOThI 2,92 105
IK3aMeH
Bua uTOroBOro KOHTpOJIsi: 3a4eT/3K3aMeH 0,25 9)




AHHOTAIINSA
paboyeii NPOrpaMmbl JUCHUIUVIMHBI «AHAJIUTHYECKAS] XUMHUA U (PU3HKO-XMMHUYECKHE
MeToabl aHaau3za» (b1.5.12)

1. Henp AucuUMNIMHBI — TpHOOpeTeHHE OOYYArOMHMMCS 3HAHUH IO OCHOBHBIM TPYIINIaM METOJIOB

XUMHUYCCKOI'O aHa/In3a, HaunboJee IMUPOKO NPUMEHAEMBIX B ITPOMBIIIIICHHOCTHU U HCCIIEI0BATEIHLCKOM pa60Te, a
TaKXKE KOMHGTCHHHﬁ, HGO6XOI[I/IMBIX AJid pCIICHUA KOHKPETHBIX 3ala4 XUMHWYCCKOI'0 aHaIn3a.

2. B pe3yabTaTe H3yueHus: AUCHUIIMHBI 00yUYaloOUIUiics M0 MporpaMMe 6aKajJaBpHaTa 10/KeH:
Obnadams cnenyronumu oomenpodeccnonanbHbiMK (OIIK) koMmeTeHIUsIMMU:

— CHOCOOHOCTBIO U TOTOBHOCTHIO HCHOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX
JUCHHUIUTAH B ipodeccuonanbhoit nesreabroctu (OITK-1);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUS O CTPOSHUM BEUIECTBA, MPUPOJE XUMHYECKOW CBS3U B
pa3IMYHBIX Kjaccax XUMHUYECKHMX COEIUHEHHWM Ui MOHMMAHUS CBOMCTB MaTepHUajoB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIIUX B Okpyskatoiiem mupe (OITK-3).
3Hams:

— OCHOBHBIC TIOHATHS, TCPMHUHBI, METOJbI W MPHEMBI KAYECTBEHHOTO M KOJUYECCTBEHHOTO
XUMHUYECKOTO aHAJIM3a, TEOPHUI0 XUMHYECKMX W (PU3NKO-XMMHUYECKUX METOJOB aHaJM3a,
MPUHIIMIIBI pA0OTHl OCHOBHBIX MPUOOPOB B (PU3UKO-XUMHYECKHX METO/aX.

Ymemo:

— MPUMEHATh MPUOOpPETEHHbIE NMPAKTUYECKHE HABBIKM B MPOQPECCUOHAIBHON JESITENbHOCTH IS
pellleHrsT KOHKPETHBIX 3aJad; BJaJeTh. MOHUMaHUEM Ielieii U aJIrOpUuTMOB XUMHUYECKOTO
aHajgn3a, CrocodamMu peIIeHUs aHATUTUYECKUX 3a7ad, OILEHKOM BO3MOXHOCTEH KaKIIOTO
METOJla aHaiu3a, OCHOBAMH METPOJIOTUYECKOW OLEHKH pPe3ylbTaTOB KOJIUYECTBEHHOTO
XUMHYECKOTO aHaJu3a.

Braoemy:

— TMOHUMAaHWEM Iele W aNroOpuTMOB XHWMHUYECKOTO aHalu3a, CHocobaMH  pelleHus
AQHAJIUTUYECKUX 3a/ad, OLEHKOW BO3MOXKHOCTEH KaXXJOr0 METOAAa aHaliu3a, OCHOBaMHU
METPOJIOTUYECKON OLIEHKH PE3YJIbTATOB KOJMYECTBEHHOIO XMMUYECKOTO aHAJIN3a.

3. Kparkoe cogepixanue 1ucCUMNJIHHBI:

Beenenue. [lonstre o0 ananutuyeckoil xumuu (AX) Kak O CUCTEMe 3HAHUU, MO3BOJISIONICH
YCTAaHOBUTh KAUE€CTBEHHBIM M KOJWYECTBEHHBINM COCTaB BemiecTBa. 3amadud AX. AHaIUTHYECKUN
CUTHAJ KaK HOCHUTENb KaueCTBEHHOW M KOMUYeCTBeHHOH nH(popmManuu 06 oOvekTe ananuza. [lonstue
o mpoboorbope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHUSA, TMPEIBSIBISIEMbIE K METOAaM
XUMHUYECKOTO aHaiu3a. Y CIIOBUS BHITIOTHEHUS onpeaeneHuil. AHanutudeckas GopMa, aHaTUTHUYECKHE
MpU3HAKU. AHAJIMTUYECKHE Kilaccu(UKallMY KaTHOHOB U aHUOHOB.

Cucrematuueckuii 1 qpoOHbIN aHanu3. CoBpeMeHHbIE METObI UACHTH(PHUKAIIUU IIIEMEHTOB U
coennHeHN. OpraHnyecKHe AaHAJIWTHYECKHE pEarceHThl B aHAJIM3€ HEOPraHMYECKUX BEIIECTB.
PaBHOBecusi B aHAIMTHUYECKUX TOMOTE€HHBIX M Te€TEpPOreHHBIX cucTteMax. OCHOBHbBIE THUIIbI PEAKIUM,
npuMensieMbix B AX (KHCIOTHO-OCHOBHOE B3aUMOJEHMCTBHME, OKHCIEHUE- BOCCTAaHOBJICHUE,
KOMILIEKCO0Opa3oBaHue, ocaxeHue). OnucaHue paBHOBECHs aHATUTHUYECKUX PEaKIUil ¢ MOMOIIbIO
KOHCTaHT paBHOBECHs. YYeT MOOOYHBIX peakUuid C TOMOINBIO amnmapara YCJIOBHBIX KOHCTaHT
paBHOBecHus. Vcronp30BaHHWE YCIOBHBIX KOHCTAaHT PABHOBECHUS Ul ONTHUMHU3ALUMUA AHAIUTHYECKHUX
peakuuii Y TMPAKTUYECKUX YCIOBUUA WX BbITOJTHEHHUS. (OCHOBBI METOAOB KOJUYECTBEHHOTO
XUMHUYECKOTO aHanu3a. MeTojabl KOJIMYECTBEHHOro aHaiu3a. TpeOoBaHUs, NpeabsBIsSeMble K
XUMHUYECKUM PEAKIUSAM, UCHOJIb3YEMbIM B XMMHUYECKOM aHaIKu3€e. JTalnbl KOJUYECTBEHHOTO aHaIU3a.
[lonsAiTHe O rpaBUMETPUYECKOM aHainu3e. TeopeTHdYecKne OCHOBBI TUTPUMETPHYECKOTO aHaIM3a.
[Tpuemsl TuTpoBanus. Pacuersl B TuTpuMeTpuu. ['padudeckoe oToOpakeHUE MpoIiecca TUTPOBAHMSL.
Cka4oK THUTpPOBaHUS, TOYKAa SKBUBAJICHTHOCTH, KOHEUHAs TOYKa THUTpoBaHHsA. [lepBuuHBIE U
BTOPUYHBIC CTAaHAAPTHL. METOJ KHCIOTHO-OCHOBHOTO THUTPOBaHUS. BBIOOpP KHCIOTHO-OCHOBHOTO



uHaukaropa. Ilpumeps ompeneneHuil. MeToabl OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS.
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIA NOTEHIHAN. PAaKTOPBI, BAUSIOIINE HA €r0 BEIUYUHY. Y DPaBHEHHE
HepHncra.

[lepmanranaTomeTpus. Nonomerpus. OnTumuzanusi  yCJIOBHI orpezeseHusl. Meton
KOMIUICKCOHOMETPUYECKOTO  TUTpoBaHUs.  OCOOCHHOCTH  peakIuii  KOMIUIEKCOOOpa3oBaHUs
(xematooOpa3zoBanusi) HWOHOB  MetaioB ¢ OJITA. Bpeibop  onTUMaidbHBIX  YCIOBH
KOMILIEGKCOHOMETPUYECKOTO THUTPOBaHUs. TUTpPOBaHHE IO METOJY OCaxaeHus. MeTrpojiornueckas
OLICHKa pe3yJbTaToB aHanu3a. HIUKaTOpHbIE U MHCTPYMEHTAJIbHbIE CIIOCOOBI YCTAHOBIIECHUSI TOYEK
SKBUBAJICHTHOCTH.

Beenenue B (QU3MKO-XUMHUYECKHE (MHCTPYMEHTAJIBHBIE) METOJbl XHMHMYECKOTO aHaau3a
(MMXA-®XMA). Knaccudpukarus pU3HKO-XMMUYECKHX METOJIOB aHaIM3a. AHAIMTHYECKUN CHUTHAI
KaKk mHpopMaTuBHas (DYHKIMSA COCTaBa BemlecTBa. MeETObl KOJIMYECTBEHHBIX H3MepeHuil B DXMA,
UX XapaKTepUCTUKA. AHAIUTUYECKHE U METPOJIOTHUYECKUE XaPAKTEPUCTUKU METOIUK OMPEICICHUSI.

4. O0beM y4eOHOI TUCHUTIIHHBI
a. Ounas dopma:

. B 3a4eTHBIX B akanem.
Buabl yueOHoii padoThI
eIMHHIAX yacax
O01asi TPYA0€eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Ulekmum (JIek) 0,45 16
JlabopaTopHbie 3ausTust (J1ab) 1,33 48
CamocrositesibHas padora (CP): 2,22 80
IlonroroBka K 1a00paTopHbIM paboTaM 1,11 40
Jlpyrue BUbl CaMOCTOSITENBHON pabOThI 1,11 40
Buja nTOroBoro KOHTpOJIA: 3a4eT/3K3aMeH 3adeT ¢ OEeHKOH
b. 3aounas ¢opma:
Bujabi yaeGuoii paors: B 3a4eTHBIX B akanem.
eIMHUIAX yacax
O01asi TPYA0€MKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyIUTOpPHBbIE 3aHATHS: 0,72 26
Ulexnnu (JIek) 0,33 12
UlaGoparopubie 3ansTus (J1ab) 0,39 14
CamocrositesibHas padora (CP): 3,17 114
IlonroroBka K 1a00paTopHbIM paboTaM 1,11 40
Jlpyrue BUJbl CAMOCTOSITENIbHONU PabOoThI 2,06 74
Bua uTOroBOro KOHTPOJISi: 3a4eT/3K3aMeH 0,11 3auer c(:l))uenkon

AHHOTAUA
padoueii MporpaMMbI TUCHHILTHHBI
«HAnxenepuas rpapuka» (b1.5.13)

1. Heab AUCHUILIMHBI — HAYYUTH CTYACHTOB BBIMONHITH M YUTATh YEPTEKU IO MpaBUIAM M
YCIIOBHOCTSIM COTJIACHO CTaHJapTaM €IWHOW CHUCTEMBl KOHCTPYKTOPCKOHW JOKYMEHTAITU!
(ECKII).

2. B pe3yabTrare u3yYeHHs] TUCHUIUVIMHBI O0YYAKOUIUICA MO TMporpaMMe OGakajaBpuHaTa
JOJIZKEH
Obnadams CIENyIOUTUMA KOMIIETCHITUSIMU:

— CIOCOOHOCTBIO K CAMOOPTaHM3aIH U caMooOpa3zoBanuto (OK-7),



— TOTOBHOCTH HCIOJB30BaTh 3HAHHS O COBPEeMEHHOW (U3MYECKOW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BeElIeCTBA JJsi TOHUMaHUs
OKpYyKaroIiero Mupa u sisiieauii mpupost (OITK-2).
3namo:

—  CIocoOBI 0TOOpaXKEHHS MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

— IMpaBWJIa U YCIOBHOCTH MPU BIMOTHEHUN YEPTEXKEI;

—  BH/JIbI U3/I€TUI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

— Ha ypOBHE IIPE/ICTABICHUS XapaKTEPUCTUKH (OPMBbI U IOBEPXHOCTHU U3ACIUH.

Ymemo:

—  BBIIOJHATH U YUTATh YEPTEKU TEXHUUECKUX U3JICIUIA C yYETOM ACHCTBYIONIUX CTaHIApTOB;

— BBIIOJIHATH U UATATh CXEMbI TEXHOJIOTMYECKHUX IIPOLIECCOB;

— HCIIOJIb30BATh CPEJICTBA KOMIBIOTEPHON TpaduKU Ui U3TOTOBICHUS YEePTEkKEH.

Braodemu:

— crnocobamu U MpueMaMH U300pakeHus MPEeMETOB Ha TIOCKOCTH;

— rpaduueckum makerom «Komrmacy.

3. Kparkoe conep:kanue 1MCUUNJIMHBI:

Mopnyas 1. U3gesine 1 KOHCTPYKTOPCKHUE IOKYMEHTHhI.

3HaKOMCTBO C BHUJAaMH U3JCIUA U KOHCTPYKTOPCKHX JOKYMEHTOB, CXEMBL. Apmarypa
TpyOOIIpOBOJa U3yueHUE Pe3b0, Pe3bOOBBIX U3/ETIUI U BBIIIOJHEHUE 3CKU30B M UepTEKel jaeraneil ¢
pe3bOoi.

Mopnyas 2. CoennHeHnne aeraJjiei.

CrangaptHble pe3bOOBble u3nenus U coenuHeHus. CoeauHeHue JeTaneid O00JITOM W IIMUIBKOM.
Pe3nboBEIC TpyOHBIE coenamHeHus. [lankoBeie coenuHenus. DaHneBble coequHeHUs. HepasbeMHbIe
coeMHEeHUs neTaneil. ['eomeTpruyeckue XxapakTepucTUKu (GOpPMbI U ITOBEPXHOCTH U3JICIHIH.

Mopnyab 3. UepTexun cO0POYHBIX eIUHULL. JJIeMEeHThl KOMIIbIOTepPHOil rpadguku.

[IpaBuna BeInoNHEHUs: U O0hopMIIeHUS cOOpOYHOro uepTexka. JleraaupoBaHue depTexeil cOOPOUHBIX
€IMHUIL. DJIEMEHTHI KOMITBIOTEPHOH rpadukH.

4. O0beM yueOHOH AUCHMILIMHBI:

4.1. Ounas dopma:

Bunsl yueOHol paboThl B 3agerHbIX B akanem.
€IMHUIIAX Jacax
O01asi TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 4,0 144
AyauTOpHBbIE 3aHATHSA: 1,3 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,7 24
JlaboparopHsbie 3ansaTus (J1ad) 0,2 8
CamocrositesbHas padora (CP): 2,7 96
Kypcosast pabota 0,4 12
Jlpyrue BUIBI CAMOCTOSITENIEHOM PabOTHI 2,3 84
Buja konTpoas: 3ader / 3K3aMeH - 3auer
C OLICHKOM
4.2. 3aounas opma:
Bunsl yueOHoI paboThI B 3agerHbIX B akanem.
€IMHUIIAX Jacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyIUTOPHBIE 3aHSITHSI: 0,33 12
Jlexumu (Jlex) 0,11 4
[Tpaktuueckue 3ansatus (I113) 0,11 4
JlabopaTopusbie 3ansatust (J1ab) 0,11 4

CamocrositesbHas padora (CP): 3,56 128




Kypcoas pabora 0,33 12
Jlpyrue BUJbI CAMOCTOSITENIHOM PabOTHI 3,22 116
Bua koHTpoIs: 3aueT / IK3aMeH 0,11 3auer
C OLIEHKO¥
(4)
AHHOTaIUA

padoyeii mporpaMMsbl JUCHUTLUINHBI
«IIpuxkaaanas mexanuka» (b1.b.14)

1. Heab AMCHMIUIMHBI — HAY4YUTh OOYYAIOLIErOCs TBOPYECKOMY MOAXOAY K BBIMOJHEHUIO
MHKEHEPHBIX PacyeTOB HA MPOYHOCTh, KECTKOCTh U YCTOMYMBOCTh 3JIEMEHTOB KOHCTPYKLHUM,
JIeTajey y3JI0B MalllMH U anmnaparos.

2. B pesyabTrare usydeHusi AUCHUILIMHBI 00Y4YAKIIUiicS MO NMporpaMmMme OakajlaBpuara

HOJIKeH:
Obnaoams cnenyromumu odmenpodeccuonanbubiMu (OITK) koMmnerenusamu:

- CIIOCOOHOCTBIO  HUCITOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIHUIUIMH B
npodeccuonanproii aestenbroctu (OITK-1);

- CIIOCOOHOCTBIO  HCIIOJIb30BAaTh 3HAHHUS O COBPEMEHHOW (HU3MYEeCKOW KapTUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEUIECTBA [Isl IOHUMAaHUS
OKpy»Xaromiero mupa u sieiieanit npupoasl (OI1K-2).
3Hams:

— OCHOBHBIC YpPaBHEHMSI W METOJbI DPEIICHUS 3aJad COMPOTHUBIICHUS MaTEPHAIOB M JcTaliei
MalluH;

- OCHOBHBIE METOJIbI PACUYE€TOB HA MPOYHOCTh M YKECTKOCTH 3JIEMEHTOB KOHCTPYKIIMI MaIluH U
anmnaparos;

- OCHOBBI TEOPHUH pacyeTa JeTajel U y3JI0B MAILIMH U alllapaToB XUMUYECKON TEXHOJIOTHH.
Ymemy:

— MPOBOJIUTh pPAcCyYEeThl dDJIEMEHTOB KOHCTPYKIIMM Ha OCHOBE METOJO0B COMPOTHBIICHUS
MaTepuasos;

- pPacCUMTHIBATh U KOHCTPYUPOBATh JE€TAIM MAIIUH MO0 UCXOJAHBIM JaHHBIM;

—  TPOU3BOJHUTH pacyueThl MO OCHOBHBIM KpPUTEPHSIM PabOTOCIIOCOOHOCTH M KOHCTPYHUPOBAHUS
JleTajiel MalllvH.
Braoemy:
—  HaBBIKaMH pacyera CONPOTUBIICHUS MATEPUATIOB aHAIUTHYECKUMU METOIAMH;
—  HaBBIKAMH BbIOOpa MaTEPHUAIIOB MO KPUTEPUSIM TIPOYHOCTH;
—  pacyeTaMM TUIIOBBIX JIeTajlel MallKH, 0JIb3YACh clipaBoYHOM uTepatypoi u I'OCTamu.
3. Kparkoe conep:kanue TUCHUTIHHBI:

1. Beenenue

Pons mpeamera «llpuknamgnas mexaHuka» B (GOPMHUPOBAHMHM WHXEHEpAa XHWMHKA-TEXHOJIOTA.

«[IpuknagHas MexaHWKa» Kak OCHOBa [UIsl TIOHMMaHUs paboThl, ycTpolcTBa W 0Oe30macHOi

SKCIUTyaTaluy 000pyI0BaHUS XUMUYECKOTO ITPOU3BOJICTBA.

2. Moayas 1 «Onpenenenne peakuuii onop. PacrskeHue-caxaTue».

Paznen 1.1. Onpenenenue peakuuii onop.

AOGCOTIOTHO TBEpAOE TeN0. DNEeMEHThI CTaTUKU. OCHOBHBIC TIOHATHSA. AKCUOMBI CTAaTUKU. Y paBHEHUS

paBHOBecHsi. CBSI3U U UX PEAKIINH.

Pasnen 1.2. PacTshxeHue-cxaTue.

OcCHOBHBIE JOIMYIIEHUS W TPHUHIIUIBI COMPOTUBICHUST MarepuaioB. Meton ceuenuii. Hampsokenus,

nedopmaruu U nepemenienus. 3akoH ['yka. [Toctpoenne smiop BHYTPEHHUX YCUIUH, HAMPSIKECHUA U

nepemenieHud. CTaTUYECKU OIpENEeNIMMbIE M CTaTHYECKH HEONpeneauMble 3aaadd. JlmarpaMmbl



pacTsDKEHUs JUIsl TUIACTUYHBIX M XPYNKHX MaTepualoB M HX XapaKTepUCTUKH. Jlomyckaemble
HanpsHKeHUs. Y CJI0BUE IPOYHOCTH MPU PACTSKEHUU (CKATUN).

3. Moayas 2 «Kpyuenune. U3ruo».

Paznen 2.1. Kpyuenue.

3akon ['yka npu casure. Buyrpennue cuiioBble (akTOphl NMPH KpydeHUH. HampspkeHust B CTEpIKHAX
KpYIJIOrO C€YEeHHs. Y CIIOBUE IPOYHOCTH NIPU KPYUCHHH.

Paznen 2.2. U3ruo.

I'eomerpuueckue XapakTEepUCTUKM IUIOCKMX cedeHui. [loHATHME 4McTOro M IMONepeyHoro HU3ruooB.
[IpaBuia MOCTPOCHHUS 3IIOP MOMEPEYHBIX CHII U M3THOA0MMX MOMEHTOB. OnpeiereHne HOpMallbHBIX
HanpspkeHud. YcioBue npouHocTd mpu  u3rube. OmpesneneHue KacaTelbHBIX — HANPSKCHUH.
ParmonanbHbie (OpMBI CEUCHHIA.

4. MoayJab 3 «CJ10:KkHO€ HATIPSKEHHOE COCTOSTHUE).

Paznen 3.1. CiioxHOE HANPS>)KEHHOE COCTOSIHUE.

OCHOBBI TEOPUM HANPSHKEHHOIO COCTOSHUSA W THIIOTE3bl NPOYHOCTH. [loHATHE HampspKEeHHOrO
cOCTOsIHUS. | 7aBHBIE MJIOLIAJAKU U TJaBHble HanpspkeHus. O0oOueHHbll 3akoH ['yka. HasnHauenue
TUNOTE3 NPOYHOCTH. [IOHATHE SKBUBAJICHTHBIX HAIPSDKEHNUN U KPUTEPUEB IIPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCYBI.

ToHKOCTEHHBIE COCY/bl XMMHUYECKMX IMPOU3BOACTB. OlpenesieHue HanpsyKeHUH Mo 0e3MOMEHTHOMH
teopun. OcHoBHbIE nonyuieHus. BoiBojg ypaBHeHus Jlamnaca. Pacder TOHKOCTEHHBIX 000JI0YEK IO
ypaBHeHu1o Jlarmiaca 1 o CTaHIapTU30BaHHON METOAMKE. Y CJIOBHE TPOYHOCTH.

Pa3nen 3.3. Pacuer cxxarbIX cTep:KHEN HAa YCTOWYUBOCTb.

VYcTolunBOCTh 37€MEHTOB KOHCTpyKUuil. IloHsTHe kputmueckoil cuibl u ko3 duiueHra 3amaca
npouHoctu. Pacder kputuueckod cuibl mo Jinepy. [Ipenenst npumenumoctu Gopmyssl Ditnepa.
[IpakTuueckwuii croco6 pacuyera Ha YCTOMYUBOCTbD.

5. MoayJas 4 «/leTranu Mamun».

Pasnen 4.1. CoenuHeHne gerajeil MalyH.

Knaccudukanus aeraneil MalvH M anmnapaTtoB XMMHUYECKUX MPOU3BOJCTB. Pe3p00OBbIE COENMHEHUS.
Pacuer OONTOBBIX COEIUHEHHMH TpU TIONEPEYHBIX U MPOJOJbHBIX Harpyskax. lllmoHouHsle
coenquHeHus. HaznaueHue u Buabl MMNOHOK. Pacder mmMoHOK Ha cpe3 M cMmsTHE. Buasl cBapku.
Ob6nacte npumeHeHus. Buabl cBapHbIX HIBOB. Pacyer Ha NMpPOYHOCTH CTHIKOBBIX M HaXJECTOUHBIX
IIBOB.

Pa3nen 4.2. Bansl u ocu, UX ONOPBI U COEAMHEHHUS.

Banbl, ux xmaccudukamums u HazHadyeHue. Ocu. [IpoeKTUpOBOYHBIE pacueThl BaJIOB M OCEH.
[Tonmunuuky ckonbxeHus. Matepuansl Briagsimeil. [logmmnuuku kxadyenud. [IpuHnunuansHOE
YCTPOMCTBO M OCHOBHBIE T€OMETpUYEeCKHEe pa3Mmephl. JlOCTOMHCTBA, HENOCTaTKM U 00JacTu
NPUMEHEHMs TOJALIMIIHUKOB KadeHuss U CcKoiabxkeHus. IlpuBonnele MydrTel. HasHauenue.
Knaccudpukanusa my¢dpt no npuHuumy JIedcTBUS U Xapakrepy padotsl. Ilopsimox mopdopa mMydT u
OCHOBBI IIPOYHOCTHOT'O PacyeTa.

Pa3nen 4.3. Mexannyeckue nepeaayu.

3y6uatslie nepenaun. OKpykHOE U pasuanbHoe ycunus. Penykropsl. Onpenenenue U kiaccudukanus.
[Tpumepsl cxeM peyKTOpOB.

4. O0beM yueOHOH TN CUMILIUHBI:

4.1 Ounas dopma:

Buzsl yaeOHOM paboThI B 3agerHbIX B akazgem.
eIMHUIIAX Jacax
O0mas TpyA0EMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexrm (J1) 0,89 32
[Tpaktiueckue 3arstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Bua kKoHTpoOJIsA: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM




4.2. 3aouHas Gopma:

Bugsl yaeOHOM paboThI B 3aueTHbIX B akanem.
eIMHUIIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
AY/JAUTOPHBIE 3aHATHSL: 0,34 12
Jextuu (JIek) 0,17 6
[Tpaxtuueckue 3ansatus (I113) 0,17 6
CamocrositeabHas padora (CP): 3,55 128
Buja xoHTpoOJISi: 3a4eT / 3K3aMeH 0,11 3auer ¢
OLICHK O
(4)

AHHOTaAIUA
K Y4eOHOoil mporpamMmMe Q¥ CUUILIHHbI
«DJIeKTPOTEXHHKA M MPOMBINLIeHHasI djekTponnkay (b1.5.15)

1. Heas qucuunmianHbl — GopMHUpPOBaHUE y 00YJAFOIIETOCsS KOMIIETEHIINN, 00ECTIEYUBAIOIIIX TEOPETHUECKYFO
W TPaKTHUYECKYI0  IOATOTOBKY  BBIMYCKHMKA, YMEIOLIETO  BBIOMpaTb W 3KCIUIyaTHPOBAaTh
AIIEKTPOTEXHUYECKHE U DIIEKTPOHHBIC YCTPOWCTBA, BIAJICIONIErO HABBIKAMH UCIIOIB30BAHUSI COBPEMEHHBIX
WHPOPMALIMOHHBIX TEXHOJIOTUH JJIsl aBTOMATH3UPOBAHHOTO MOJACIMPOBAHUS U pacdeTa 3JIEKTPHUECKUX U
3JIEKTPOHHBIX LICMEH.

2. B pe3yabTaTe H3y4eHHs1 AMCHUTIMHBI 00YYaIOIIHIACS 110 MporpaMme OakaiaBpuara J0JKeH:

Obnaoams  caenytomumu  o0mekyabTypHbIMH ~ (OK) u  obmenpodeccuonansupivu  (OI1K)
KOMIIETEHIIUSAMHU:

— CIIOCOOHOCTHIO K cCaMoopranu3aiuu u camoobpasosanuio (OK-7);

— TOTOBHOCTBIO HCHOJIB30BaTh 3HAHUS O COBPEMEHHOW (DM3NYECKOW KapTWHE MHUpa, MPOCTPaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHWW BEIIECTBA JJIsl TIOHUMAaHUS OKPYXKAIOIIETO MHpa W SIBICHUM
npupossl (OIIK-2);

—BJIaJICHUEM OCHOBHBIMH METOJAMH, CIIOCO0aMH W CpEJICTBAMH IONYYCHHUS, XpaHEHHS W TepepadOoTKh
nHpopManuK, HaBIKaMH PaOOThI C KOMITLIOTEPOM Kak CpeCTBOM yrpasieHnus napopmanueii (OITK-5).
3nameo:

— OCHOBHBIE TTOHSTHUS, OTIPENIEJICHHS] U 3aKOHBI JIEKTPUUECKUX LIeTIeH;

METO/BI MOJICTTUPOBaHUS, aHANN3a M pacuéra lLernel MOCTOSHHOTO U MEPEMEHHOTO TOKOB, METO/IOJIOTHIO
NIEKTPOTEXHUUYECKUX U3MEPEHUI;

— YCTPOMCTBO M MNPHUHUUNBI PabOTBl  AIEKTPOTEXHWYECKOT0 M 3JIEKTPOHHOTO  00OpyIOBaHUS,
TpaHc(OPMATOPOB, HNEKTPUUECKUX MAIIHH, HCTOYHHKOB THTAHHSI.
Ymemn:

— IPUMEHATh TEXHOJOIMHM MOJEIUPOBAHUS, aHAIM3a, pacdéra M HKCIUIyaTallud 3JEKTPUUYECKUX CETeH,
MPOMBIIITICHHOT'O 3JIEKTPOOOOPYI0BaHUS U STIEKTPOHHBIX MTPUOOPOB;

— BBIOUPATH DIIEKTPOTEXHUYIECKOE U DIIEKTPOHHOE 000pYIIOBaHWE JJISl PEIICHUs 3aJ]lad MPOSKTUPOBAHUS U
peanu3anuy XuMHUKO-TEXHOJIOTHYECKUX IPOLIECCOB M MPOU3BOACTB.

Braoemy:
— METOJaMHU MOJICIIMPOBAHHS U pacu€Ta dIEKTPUIECKUX U AIEKTPOHHBIX IIeTiei;
— HaBBIKAMH MPAKTHYECKOHN pabOTHI C 3JEKTPHUYECKOH alnapaTypou 1 3JI€KTPOHHBIMH yCTPOHCTBAMH.

3. KpaTkoe conep:kaHue AU CHHILTHHBI

Benenue. Ilpenmer, OCHOBHbIE TMOHSATHS, METONOJIOTHS JJIEKTPOTEXHUKH M DIEKTPOHHMKH. KpaTkue
HCTOPUYECKHE CBEJICHNUS. 3aJ1a4i M MECTO Kypca B IMOATOTOBKE OakajgaBpa TEXHUKU M TEXHOJIOTHH.

Moayas 1. DnexTprudecKkue nenu

OcCHOBHBIE OTIpe/IEIeHUs, OIMCAHMUS TAPaMETPOB U METOJIOB PacyETa 3JEKTPHUECKHX LETEH.



OCHOBHBIE TIOHATHSA M 0003HAYEHUS OJICKTPUYCCKUX BCIWYHUH W 3JIEMCHTOB JJICKTPHYCCKHX ueneﬁ. OcHOBBI
anekTpode3onacHocTr. OCHOBHBIC ITOHATHS TCOPUH JIEKTPUUCCKUX Iereid. OCHOBHBIC TTPUHITUIIBI, TEOPEMBI U
3aKOHBbI JJICKTPOTCXHUKMU. MGTOI[I)I MOACIIUPOBAHUSA, aHaliu3a U pacqéTa JIMHEMHBIX SJICKTPUUYCCKUX ueneﬁ
IIOCTOSAHHOI'O TOKA.
1.2. DnexTpuyeckne U3MEpeHus U MPUOOPHI.
Metonel  U3MEpEHMsT  DJIEKTPUYECKMX  BEIMYMH: IPAMBIE W KOCBEHHBbIE.  AHAaJIOrOBBIC
AJIEKTPOM3MEPUTENIbHBIE U HHU(POBBIE 3JIEKTPOHHBIE MPUOOPHI: YCTPOWCTBO, MPUHIUI JEHCTBUS,
obnacTi npuMeHeHus. M3MepeHue 31eKTpUYeCKUX BEJIMYMH: TOKOB, HANpsKEHUH, COMPOTHUBIICHUH,
MOILHOCTH U SHEPIHH.
AHau3 U pacy€T JMHEUHBIX LENEeH NEPEMEHHOT0 TOKa.
CrniocoOpl mpencraBieHuss (B BHUJE BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napameTpsl (aMIUIMTyZa, 4acToTa, HavyajibHas (as3a) CHUHYCOMAANbHBIX (YHKIMH. MrHOBEHHOE,
cCpelHee W JCHCTBYIOLIEE 3HAYEHHUS IMEPEMEHHOro CHUHycouJaabHOro Toka (Hampspkenus u DC).
AKTHBHOE, PEaKTHBHOE U IOJIHOE COIPOTUBIICHMS BETBU. MOIIHOCTH B LENAX IEPEMEHHOIO TOKA.
Koagppunment moraocta (cos([1)) U ero TeXHUKO-3KOHOMUYECKoe 3HadeHue. [IpuMenenue anreOpsl
KOMIUIEKCHBIX 4YHMCENl B DJEKTpoTexHHKEe. KOMIUIEKCHBII MeToJ pacuéra JMHEWHBIX Lenen
IIEpEMEHHOT0 ToKa. bajmaHc MolHOCTH B ILENsX NEPEeMEHHOro ToKa. Pe3oHaHCHbIE SBIEHHS B
IEKTPUUECKUX Lensax. Pe3oHaHc HampsokeHMH M TOKOB. AHanu3 U pacuy€r TpexdasHbIX Ienei
[IEPEMEHHOI0 TOKa. ABTOMaTU3UPOBAHHOE MOJEIMPOBAHNUE U PACUET IIEKTPUUECKUX U DJIEKTPOHHBIX
(maketsr mporpamm MultiSim, Mathcad, Excel).
MopayJib 2. D51eKTPOMAarHUTHbIE YCTPONUCTBA U 3JIEKTPUUECKHE MAIIMHbI
2.1. TparchopmMaTopsl.
Hasnauenne u oOnacté TpuUMEHEHHUS TpaHCPOPMATOPOB. YCTPOWCTBO W TPUHIUN JIEHCTBUA
onHo(azHoro Tpanchopmaropa. AHaiIM3 3JIEKTPOMAarHUTHBIX IMPOLECCOB B TpaHchopMaTope, cxema
3ameneHus. [lorepu sHeprum B TpaHcdopmaTope. BHelHne XapakTepUCTUKH.
2.2. ACUHXPOHHBIE MaIIUHBI.
VY CTpOWCTBO M MIPUHITUI JEHCTBUS TPeX(Pa3HOTO aCHHXPOHHOTO JABHTraTels. MexaHnveckue u pabodne
XapaKTepUCTUKU.  OHeprernueckue  auarpaMmbl.  Ilyck  acMHXpOHHBIX — JIBHTaTened ¢
KOPOTKO3aMKHYTBIM U (ha3HbIM poTOpoM. PeBepcupoBaHue U peryimpoBaHie YacTOThl BpaIllEHNUS.
MopnyJb 3. OCHOBBI 3J1€KTPOHUKH
3.1. DnemeHnTHas 0a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOICTB.
[TonmynpoBoHUKH. YClIOBHBIE O0O3HA4YeHMs, MPUHLUI ACUCTBUS, XapaKTEPUCTUKU W Ha3HAYEeHUE
MOJIYIIPOBOJIHUKOBBIX ~JIMOJIOB, TPAH3UCTOPOB, THUPHUCTOPOB. HHTerpansbHble MHUKPOCXEMBI, HX
Ha3zHauyeHHe, Kiaccu(uKaus 1 MapKHUpPOBKa.
3.2. cTOYHUKH BTOPUYHOTO 3JEKTPONUTAHUS U YCUIINTENH IEKTPUUECKUX CUTHAJIOB.
[TomynpoBOTHUKOBBIE BBIIPSIMUTENN: KJIACCU(UKALMSA, OCHOBHBIE MapaMeTpbl, CXEMbl U MPUHLUI
paboThl BBIIpAMUTENA. OiekTpuueckue ¢uibTpel. Kitaccupukanuss M OCHOBHBIE XapaKTEPUCTUKU
yeunurened. OOpaTHble CBSI3M B ONepaluoHHbIX ycwiutensx (OY), ux BIUsSHME Ha HapaMeTphl U
XapaKTepUCTUKHU ycunuTtens. OCHOBHBIE TUIIBI ycuiuTeneil Ha 6ase OV.

1. O0bém yueOHOI TMCHUNIHHBI:

1.1. Ounas dopwma:

o B 3aueTHBIX B akanewm.
Bunel yue6HoI paboTh
eIMHUIIAX qacax

O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AYIUTOpPHBIE 3aHATHS 1,3 48
Jlexiuu (JIek) 0,4 16
Jlaboparopusbie 3ausTus (J1ab) 0,9 32
CamocrositesabHas padora (CP): 2,7 96
KonTtposbHble paboThl 1,1 40
Pedepar 0,6 20
CaMOoCTOATEIbHOE N3YUYEHHE PA3ESIOB TUCHUIIINHBI 1,0 36
Buj uToroBoro KOHTpoOJIsi: 3a4eT/IK3aMeH 1,0 IK3aMeH




(36)

1.2. 3aounas popma:
Bitbt yueGHOi paGoTs! B 3aueTHEBIX B akanmewm.
eIUHHIIAX yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AYJAUTOPHBbIE 3aHATHS . 0,39 14
Jlexuun (Jlek) 0,11 4
[Tpaxtuueckue 3ansatus (113) 0,11 4
Jlabopatopusie 3austus (J1ab) 0,17 6
CamocrositesibHas padora (CP): 4,36 157
KonTtposbHbie paboThl 1,11 40
Pedepar 0,56 20
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeIOB AUCIUILINHBI 2,69 97
By MTOroBOro KOHTpOJISA: 3a4eT/IK3aMeH JK3aMeH
0,25 )

AHHOTAIIUSA
Y4€eOHOM MPOrpaMMbl 1M CHUATIINHbBI
«be3onacHocThb ku3HeaeaTeabHOCTH» (B1.5.16)

1. Heab aucuMmiMHbl — GOpMHpPOBaHHE Yy OOydaromierocs Mpo(ecCHOHATBHON KYIbTYpHI
0€30I1aCHOCTH, MOJ KOTOPOM IOHMMAeTcs TOTOBHOCTb U CIIOCOOHOCTh JIMYHOCTHU
MCTIOJIB30BATh B MPO(ECCHOHANBHON NeSITeTHHOCTH MTPUOOPETEHHYIO COBOKYITHOCTD 3HAHUH,
YMEHUM.

2. B pe3yabTare u3ydyeHUsl TMCHHILUIMHBI 00ydawuMiicss mo mporpamMme 0akajaBpuara
JOJIZKEH

Obnadams cnenytomumu o0mekynbTypHbiME (OK) u obmenpodeccuonansabivMu  (OI1K)

KOMITETEeHIMSMHU:

CIIOCOOHOCTBIO K caMOopraHu3anuu u camoobpasosanuto (OK-7);

CIOCOOHOCTBIO HWCTOJNB30BAaTh MPHUEMBI OKa3aHUS TIEPBOM ITOMOIIM, METOJABI 3aIlUTHl B

yCIIOBUSIX Ype3Bbluaitibix cutyarmii (OK-9);

BJIaJICHUEM OCHOBHBIMHM METOJIaMH 3alLUThI MIPOM3BOJICTBEHHOIO MEPCOHAJIa U HACENeHHUs OT

BO3MOXKHBIX MOCIIE/ICTBUIT aBapuii, kKatacTpod, ctuxuitabix oencreuii (OI1K-6);

CIOCOOHOCTBIO ~ WCIIONIB30BAaTh TpaBWIa TEXHUKM OE30MaCHOCTH, MPOHM3BOJICTBEHHOM

CaHWTapHH, TOXAPHOH OE30MacHOCTH W HOPM OXpaHbl TpyAa, U3MEPATh W OLEHHUBAThH

napamMeTpsl IPOU3BOJICTBEHHOTO KJIMMAaTa, YPOBHS 3albUIEHHOCTH M 3ara30BaHHOCTH, IIyMa U

BUOpanuu, ocBemeHHocTy padbounx mect (ITK-5).

3nams:

OCHOBHBIE TEXHOC(EPHBIE OMTACHOCTH, X CBOWCTBA M XapaKTEPUCTHKH;

XapakTep BO3JEHCTBHS BPEIHBIX W OMACHBIX (DAKTOPOB Ha 4YeJIOBEKAa M TPUPOJHYIO Cpemdy,

METO/IbI 3aIIUTHl OT HUX MPUMEHUTENILHO K cepe cBoel MpodecCHOHANBHOM NesITeTbHOCTH.

Ymems:

UICHTU(HUIUPOBATH OCHOBHBIE OIACHOCTH CpeJibl OOUTaHMS YeIOBEKa;

OLIEHUBATh PUCK MX pEAIN3alMH, BHIOUPATh METOBI 3AIUTHI OT OMIACHOCTEH MPUMEHUTENBHO K

chepe cBoeil mpodeccHOHANBHON MAEATEeIBHOCTH M CIOCOOBI oOecmedeHus KOM(pOPTHBIX

YCIIOBHI KU3HEEATSITLHOCTH.

Braoemw:



— 3aKOHOJATEIbHBIMHU M MPABOBBIMU aKTaMH B 00JaCTH O€30MaCHOCTH U OXPaHbI OKPYKAIOLICH
cpedbl, TpeOoOBaHMSAMM K  0OE30MAaCHOCTM  TEXHMYECKMX  pErJIaMeHToB B cdepe
po(hecCHOHANTLHOM e TEIbHOCTH,

— cnoco0aMH U TEXHOJOTHSIMU 3aLUThI B YPE3BbIYAHHBIX CUTYALHX;

— NOHATUHHO-TEPMHHOJIOTHYECKHUM aMlapaToM B 00JacTu 6€301aCHOCTH;

— HaBbIKAMU pPALMOHATIM3ALMU MPO(ECCHOHATBHONW JESITEIbHOCTH C LENbl0 00ecredeHus
0€30I1aCHOCTH U 3alIUThI OKPY’KaKOIIEH Cpeibl.

3. Kparkoe coaepixanue 1UCHMNIHHBI.

Beenenue B 6e3onacHocTh. OCHOBHBIE MOHATHS U onpeaeieHus. be3onacHocTs U ycroilunBoe
pa3BUTHE.

Yenosek u texHochepa. CTpykrypa TeXHOC]EpH! U €€ OCHOBHBIX KOMIIOHEHTOB. COBpeMEHHOE
COCTOSIHUE TEXHOC(EPHI U TEXHOCHEPHOI OE30MaCHOCTH.

WnenTudukanys u Bo31eHCTBUE Ha YeJIOBEKa BPEIHBIX U OMACHBIX (PAKTOPOB Cpe/ibl OOUTaHMSL.

Knaccugukarus HeraTUBHBIX (DaKTOPOB Cpeibl OOMTAHUS YETIOBEKAa. XUMHUECKUE HETaTUBHbIC
¢dakTopsl (BpeaHbIE BellecTBa). MexaHMYEeCKHEe U aKyCTHYecKHe KoyeOaHus, BUOpauus M HLIyM.
DneKTpOMarHuTHbBIE U3JIydyeHus U nosst. MoHusupyrome niiydyeHue. DieKTpudeckuil Tok. OnacHble
MexaHudeckue ¢akrtopbl. I[Ipolecchl ropeHuss M I0XKapOB3pHIBOOIIACHBIE CBOMCTBA BELIECTB U
MatepuanaoB. CTaTHYeCKOE ANEKTPUUYECTBO.

3amura 4eiroBeKa M Cpelbl OOWMTaHHMsS OT BPEAHBIX M ONACHBIX (AaKTOPOB MPUPOJHOTO,
AHTPOIIOr€HHOI'0 U TEXHOT€HHOT'O MPOUCXOKICHHUSL.

OCHOBHBIE NPUHIUIMBI 3AIIUTHL. 3alMTa OT XMMHUYECKMX M OHOJIOTMYECKUX HEraTHBHBIX
¢dakTopoB. 3ammTa OT DJHEPIeTHYECKUX BO3JACHCTBUH U (Qusmueckux moineil. Obecreuenne
0€30I1aCHOCTH cucTeM, paboTaroUIMX O] AaBjieHHeM. be3onacHOCTb 3KcITyaTaluu TpyOOnpoBOOB B
XMMHUYECKON IPOMBIIUIEHHOCTH. be3omnacHas skcIutyaTalusi KOMIOPEcCOpoB. AHaJIU3 U OLCHUBaHUE
TEXHOTEHHBIX U IPUPOJIHBIX PUCKOB.

Obecnieuenne KOMGMOPTHBIX YCIOBHHM JUIsI JKM3HM M JIGATEIILHOCTH 4denoBeka. lloHsTue
KOM(OPTHBIX WM ONTUMAIBHBIX YCIOBHM. MUKpOKIMMaT noMelieHuil. OcBeleHre U CBeToBas cpeja
B [TIOMEILIEHUH.

[Tcuxodusnonornyeckre u 3proHOMUYECKHE OCHOBBI 0€30MaCHOCTH.

[lcuxuyeckue mpoIecchl, CBOMCTBA M COCTOSIHUS, BIHUAIONINE Ha O€30MacHOCTh. Bumbel u
YCIIOBUS TPYIOBOH JEATENBHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30IaCHOCTH.

UpesBblyaiiHble CUTYalluu U METO/IbI 3aIUTHI B YCIOBUSIX UX peaU3alUU.

O6ume ceaenus o YC. Iloxkap 1 B3pbIB. ABapUM Ha XUMHUYECKH ONACHBIX 0OBEKTaX.

Pagunanmonnsie  aBapun.  IlpubGopbl  pagumanMoOHHOM,  XMMHUYECKOW  pa3BelkKM U
JO3UMETPUYECKOr0 KOHTPOJs. Upe3BpluailHble CUTyallud BOCHHOI'O BPEMEHM. 3alllUTa HACEJICHUS B
Ype3BbIYAMHBIX  CUTyalMsSIX. YCTOMUMBOCTH (DYHKIMOHHUPOBAHUSA OOBEKTOB SKOHOMHUKH B
Ype3BBIYAHBIX CUTYaLMSIX.

VYrpasieHnne 6€30MacHOCTbIO )KU3HEIEATEIbHOCTH.

3akoHOJATEeIbHbIE W HOPMAaTHBHBIE IIPAaBOBbIE OCHOBBI  YIpaBlIE€HUs 0€30MAaCHOCTHIO
AKHU3HEICATEIbHOCTU. DKOHOMUYECKHE OCHOBBI YIpaBiieHUs! 0e30macHOCThio. CTpaxoBaHHE PHCKOB.
I'ocynapcTBeHHOe yrpaBieHne 0€30MacHOCTHIO.

4. O0beM y4eOHOI TUCIUIIIHHBI:

4.1. Ounas popma:

Bun yuebHoit paboTbl B 3auetHbIX B akanem.
eIMHUIAX qacax
O01asi TPy10€eMKOCTh IMCHMILUIMHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyIUTOpPHBbIE 3aHATHSA: 1,33 48
Jlexruu (JIek) 0,89 32
JlabopaTopnsie 3ausatust (J13) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
[loaroroBka K KOHTPOJILHBIM paboTaM 1,11 40
ITonroToBka Kk 1a00paTOpHBIM paboTam 0,56 20




| Buja nTOoroBoro KOHTpoOJIs: 3a4eT/IK3aMeH 1,0 \ Jx3ameH (36) \
4.2. 3aouHas opma:
Bun yueGHO# paboThI B 3aueTHbIX B akanewm.
€IMHUIIAX qacax
O01asi TPy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 4,0 144
AYAUTOpPHBIE 3aHATHS: 0,33 12
Jlexruu (JIek) 0,22 8
Jlaboparopusie 3anstus (JI3) 0,11 4
CamocrositesbHas padora (CP): 3,42 123
[ToaroToBKa K KOHTPOJILHBIM paboTam 1,11 40
[Toaroroska K J1abopaTopHBIM paboTam 0,56 20
Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI 1,75 63
Bua uTOroBOro KOHTpOJIsi: 3a4eT/IK3aMeH 0,25 IK3aMeH
)

AHHOTaUA

K Y4eOHOoil mporpamMmme Iy CUUILTHHbI
«IIpouecchl U anmapaTbl XuMu4eckoi Texuojgorun» (b1.5.17)

1. Heap AUCHUIVIMHBI — BMECTC C JUCHMIUIMHAMH OOIICH XHUMHUYCCKOHM TEXHOJOTHEH,
XUMUYECKUMHM  TMpPOLECcCaMd U peakTopaMu U JPYTHMH,
OONICHH)KEHEPHYIO TOJTrOTOBKY XHMHKOB-TEXHOJIOTOB,
0akaiaBpoB 10 TaHHOMY HalpaBlIEHUIO JJI HAYYHO-HUCCIIEI0BATENIbCKON M MPAKTUYECKON paboTh

Ha NPEANPUITHIX

2. B pesyabTare M3ydeHusl AUCHMIUIMHBI oOydamwummiica Mo mnporpaMme OakajlaBpHaTa

JOJIZKEH.

CBA3aThb
4qTo H€O6XOI[I/IMO npyu MNOAroTOBKE

00IIeHAYYHYIO

Obnadams cnepyromumu obmmenpodeccuonanbabivMu (OIIK) komnereHIusAMH:

— CHOCOOHOCTBIO M TOTOBHOCTBIO UCIIOJIF30BAaTh OCHOBHBIC 3aKOHEI

JMCIUILIHH B ipodeccnonanbHoi nesirenbaoctr (OITK-1);

— TOTOBHOCTBIKO HCIIOJBb30BAaTh 3HAHHUA O COBpeMeHHOﬁ (bHSquCKOﬁ KapTUHE

CCTCCTBCHHOHAYYHBIX

MMPOCTPAHCTBECHHO-BPEMCHHBIX 3dKOHOMCPHOCTAX, CTPOCHUU BCHICCTBA [JIA ITOHUMAHUA

OKpyXaromiero mupa u siiieanit npuposl (OI1K-2);

— TOTOBHOCTBIO HUCIIOJIB30BATb 3HAHHA O CTPOCHHU BCEIICCTBA, IMPUPOAC XUMHYECKOM CBSI3U B
PA3IMYHBIX KJIaCCaX XHUMHYCCKUX COG}II/IHCHI/Iﬁ JJIs1  IIOHUMaHUsA CBOICTB MarepuajioB M

MeXaHH3Ma XUMUYECKUX MPOIIECCOB, MPOTEKAIUX B okpyskatoieM mupe (OITK-3).

3nams:

— OCHOBBI TCOPHHM TICPCHOCA HUMIIYJIbCA, TCIJIa HU  MACChI;

IMPUHIIHIIBI

MUpa,

¢bu3uueckoro

MOJICJIMPOBAHUS TPOILIECCOB; OCHOBHBIE YPaBHEHHUS JBUXKEHHUS KUIKOCTEH; OCHOBBI TEOPUU
TETJIOTIEPEIavi; OCHOBBI TEOPHH MAacCOIepeladl B CHCTEMax CO CBOOOJTHON M HEMOJBHKHOU
rpaHuiieil pasnena (as; TUMOBBIE MPOLECCH XUMUYECKOW TEXHOJOTHH, COOTBETCTBYIOIIHE
amnmapaThl 1 METO/bI UX pacueTa;

METO/Ibl MOCTPOEHHUS SMIIMPUYECKUX U TEOPETUYECKUX MOJENIed XUMHUKO-TEXHOJIOTHYECKUX
MPOLIECCOB.

Ymems:

ONpEeNENATh XapakTep ABMKEHUS KUIAKOCTEH U ra30B; OCHOBHBIE XapAaKTEPUCTUKHU IPOLIECCOB
TEIJIO- M Maccolepeavyd; pacCUUThIBATh TMapaMeTpbl W BBIOMpaTh ammaparypy Ui
KOHKPETHOT'O TEXHOJIOTHYECKOTO MPOIIECCa;

paccUMTHIBATh OCHOBHBIE XapaKTEPUCTHKU XUMHUKO- TEXHOJOTHYECKOrO MpoIlecca, BHIOUPATh
palMOHAIBHYIO CXEMY.



Braoemy:
— METOJaMU TEXHOJOTMYECKHMX pacyeToB OTIENbHBIX Yy3JI0B U JeTalied XHUMHYECKOIro
000pyI0BaHNS;
— HaBBIKAMHU MTPOEKTUPOBAHMSI TUIIOBBIX alapaTOB XMMHUECKON MPOMBILIUICHHOCTH;
— METO/aMH ONpeIeNIeHUs] PALIMOHAIBHBIX TEXHOJIOTHUECKUX PEXUMOB paboThl 000pyI0BaHUS.
3. KpaTkoe conepkaHue JUCHMILINHBI
Moayas 1. I'mapoauHaMuyYecKrue MPOIECCHl U anmapaThl XUMUYECKOW TeXHOJIOoTuu. OCHOBHI TEOPHH
aBiieHud nepeHoca. OOuIye 3aKOHOMEPHOCTH THAPOJWHAMHUKH, TEIUIONEpeNayd W MacColepeqauH.
Kunkoctu u rasel. ['maponunamuka. Teuenue B Tpybax m kaHanmax. [lomoOHOe mpeoOpazoBaHue
ypaBHenus Haswe-CrToxca. be3pasmepHbie mepeMeHHbIE - KPUTEPUU THUAPOIUHAMUYECKOTO MOJ00US
(Oiinepa, Pelinonbiaca, ®pyaa, TOMOXPOHHOCTH), WX (HU3UYECKUI CMBICT; TMapaMeTpUUYECKue
kputepuu. KpurepuaibHoe ypaBHEHHE [BHXKEHHUS BSI3KOW >KUIKOCTH. BBIOOp CKOpOCTeil MOTOKOB.
[lepemernienue )XUAKOCTEHN U ra30B C MOMOIIbIO MAIINH, MOBBIIIAIONINX JTaBICHUE.
Moay.s 2. TennoBeie MPOLECCH] U allapaThl XUMUYECKONW TEXHOJIOTHUH.
OcCHOBHBIE TEIUIOBBIE MPOIECCHl B XHUMHUYeCKOoW TexHosoruu. JuddepenunansHoe ypaBHEHHE
nepeHoca 3Hepruu B popme TerioTsl. KOHBEKTUBHBIN MEPEeHOC TEIUIOTHL. PagraHTHEI TemnonepeHoc.
Temonepenada B MOBEPXHOCTHBIX TEIIIOOOMEHHUKAX.
Mopayas 3. Ilpoueccsl u anmapaTsl pas3ieiaeHus TOMOreHHbIX cucTeM. (OCHOBHBIE MaccOOOMEHHbBIE
IIPOLIECCHI).
OcHoBbl MaccooOMeHHBIX TporeccoB. uddepennnansHoe ypaBHeHHE KOHBEKTUBHOTO MIEpEeHOCa
Macchl B OMHApHBIX cpenax. Maccorepenada. MaTepralnbHbIN O0anaHc HEMPEPBIBHOTO
yCTaHOBUBIIETOCS Mpoliecca. Pacuer MacCOOOMEHHBIX MPOLIECCOB U AIapaToB AJIs CUCTEM C OJTHUM
pacrnpenensieMbiM KOMIIOHEHTOM.
Pacuer nmonepeuynoro ceuenus (quamMerpa) KOJIOHHBI; MPEACTBHO TOMYCTUMAas U SKOHOMHYECKH
ONTUMAJIFHAS CKOPOCTHU CIUTOMTIHOM (ha3bl. OCHOBBI pacdeTa BRICOTHI MACCOOOMEHHBIX aIIapaToB ¢
HEMpPEPHIBHBIM U CTYIIEHYATHIM KOHTAKTOM (a3. OO1ue NpuHIUIIBI yCTPOUCTBA U KilaccupuKaius
anmapaToB JIJIi MACCOOOMEHHBIX MPOIECCOB B CUCTEMaX «ra3(Imap)-XKuaKoctby. OcobeHHOCTH
KOHCTpYKLUK abcopOepoB. OCHOBBI pacueTa U amnmaparhl s AUCTUIUIALINY.
Moayans 4. OcHOBHBIE THIPOMEXaHMYECKHE TIpolecchl. [lpoliecchl W ammaparbl pa3ziesieHHs
TeTePOTreHHBIX CHCTEM.
Paznenenne KUAKAX W Ta30BBIX TETEPOTEHHBIX CHUCTEM B TIOJIE CHJI TSOKECTH. TedeHue dvepes
HEMOJIBIKHBIE 3€PHUCTHIC U TCEBI00KMKEHHBIE ClIoN. DUIBTPOBAHNE CYCTICH3UI U OYMCTKA ra30B OT
nblIeH Ha PUIBTpaXx.
4.00beM yueOHOi TMCHUIJIMHbBI:
4.1 Ouynas dopwma:

Bcero 5 cemecTp 6 cemecTp
But yueOroii padoret 3a4. AK. yac. 3au. ex. Ak. 4ac. 3a4. Ak. 4ac.
en. el

O01as Tpy10eMKOCTh
AUCHMILIHHBI 10 Y4eOHOMY 10 360 5 180 5 180
JIaHy
AyAUTOpPHBbIE 3aHATHS: 3,56 128 1,78 64 1,78 64
Jlexumm (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktnyeckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
(CC*‘II;‘)‘.’CT""T”"“” padota | 4441 160 222 80 | 222 | 80
CamMocTosTenpHOE U3YUYCHHE 4,44 160 2,22 80 222 80
pa3/eNIoB JTUCIIATIIMHBI
Bua wuTOroBoro KOHTpOJIA: IK3aMeH JKk3ame
3a4eT/IK3aMeH 2,0 72 10 (36) 1.0 H (36)




4.2. 3aounas popma:

Bcero 6 cemecTp 7 cemecTp
Bunbt yueOHOM pabOThI 3au. 3au.
AK. yac. 3au. ex. AK. ygac. AK. ygac.
el. (P18
O01mas Tpya0eMKOCTh
AUCHMIJIMHBI 10 Y4eOHOMY 10 360 5 180 5 180
IJIAHY
AyIUTOPHBIE 3aHITHS: 1,12 40 0,56 20 0,56 20
Jlexrun (JIek) 0,56 20 0,28 10 0,28 10
[Tpaktaeckue 3arstus (I13) 0,56 20 0,28 10 0,89 10
(Cé‘lﬁ‘)‘.’c“””e""“a" padota | gag | 302 4,19 151 | 419 | 151
CaMocTOosTEIbHOE H3YUCHHE 8.38 302 4,19 151 4,19 151
pasesIoB JUCIIUTLIHHEI
Buxy WTOrOBOr0 KOHTPOJIS: 0.5 18 0,25 9K3aMeH 0,25 JK3aMeH
3a4yeT/IK3aMeH (9) (9)
AHHOTAUA
K Y4e0HOii mporpaMme JMCIHIIMHBI
«O6masn xumu4eckasi Texosiorus» (b1.5.18)
1. Ieap aMCHMIUIMHBI — (DOpPMHUpPOBaHWE 3HAHMH B  OOJIACTH  peaM3alidd XHMHKO-

TEXHOJIOTHYECKUX IPOLIECCOB C YUETOM (U3UKO-XUMHUECKUX OCOOCHHOCTEN MPOTEKAIOIINX
peakimii, BEIOOpa ONTUMAIIBHBIX YCIOBUI pean3yeMbIX MPOLECCOB, BEIOOpa A PEKTUBHBIX
PEaKTOPOB, IPUOOPETEHUSI HABBIKOB B COCTABICHUM MaTE€pUAJIbHBIX M TEIJIOBBIX 0OallaHCOB,
B pacueTe IMpoOILIECCOB U pPEaKTOPOB Ha OCHOBE MaTeMaTHYEeCKOro MOJIEIMpPOBaHUS,
MOJTy4eHHUsl 3HaHUH B 007acTH pa3pabOTKU IHEProcOeperaonux XuMHUKO-TEXHOJIOTHYECKUX
cucreM (XTC), 0e30TXOQHBIX U MaJIOOTXOJHBIX TEXHOJIOTMH Ha MpHUMEpPE COBPEMEHHBIX
IIPOU3BOJICTB.
2. B pe3yabTaTe u3yuyeHusl IMCHUILUIMHBI 00ydawumiics mo mporpamMme 0akajaBpuara
HOJIKeH:
Obnaoams cnenytoumu odenpodeccuonanbabiMu (OIIK) u npodeccnonansubivu (I1K)
KOMIIETEHIUSIMMU:
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCHOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenproct (OI1K-1);
CHOCOOHOCTBIO ~ NPUHMMATh KOHKPETHblE TEXHUYECKHME pelleHHs Npu  pazpaboTke
TE€XHOJIOTMYECKHUX IPOLIECCOB, BHIOMpAaTh TEXHUYECKUE CPEJICTBA U TEXHOJIOTUHU C Y4YETOM
IKOJIOTHYECKUX mocieacTBuil ux npumenenus (I1K-4).
3nams.
OCHOBBI TEOPUH XUMHUYECKUX MPOIIECCOB U PEAKTOPOB;
METOJIOJIOTHIO HCCIIEIOBaHMUs B3aUMOJEHCTBUS XHMHUYECKUX IIPEBPALICHUM W  SIBICHUU
nepeHoca Ha BCeX MacIITaOHBIX YPOBHSIX;
METOAMKY BbIOOpa peakTopa 1 pacuéra Mpouecca B HeM;
OCHOBHbBIE PEaKIIMOHHbIE MPOIIECCHI U PEAKTOPhl XUMHUYECKON U OMOTEXHOJIOTHH;
OCHOBHBIE TPUHIUIBI OpPraHU3alMU XHMHUYECKOTO0 TMPOU3BOJACTBA, €r0 HEepapXHUUecKylo
CTPYKTYPY, METO/IbI OLIeHKH 3((HEKTUBHOCTH MPOU3BO/ICTBA;
OCHOBHBIE XUMUYECKHE ITPOU3BOJICTBA.
Ymems:
paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUUECKOT0 IIPOIIecca;
BBIOPATh PAlMOHANBHYIO CXeMY IPOU3BOJICTBA 33JJaHHOTO MPOYKTa;



—  OLEHUTHh TEXHOJOTMYECKYI0 3((EeKTUBHOCTh MPOU3BOJACTBA; BbIOpaTh 3()()EKTUBHBIA THUI
peakTopa;
— TPOBECTHU PACYET TEXHOJOTMUECKUX MapaMeTPOB IS 3aJaHHOTO MPOIECCa;
— ONpEAEITUTH MapaMeTPhl HAWTYYIIeH OpraHU3alny IIPoIecca B XUMUUECKOM PEaKTope.
Bnademy:
— Merojgamu aHanu3a 3(GeKTHBHOCTH pabOThl XMMHUYECKHUX IPOU3BOJICTB;
— MeToAaMM pacyeTa W aHajlu3a IMPOIEecCOB B XHMHUYECKHUX PEaKTOpax, OIpeaesieHUs
TEXHOJIOTMYECKUX ITOKa3aTelIcH;
— MeToJaMH BBIOOpa XUMHUYECKUX PEaKTOPOB.

3.Kparkoe conepxxaHue TUCUUIIAHBI

Moayasb 1. Xumuueckasi TEXHOJIOTHUSI 1 XUMAYECKOE TPOU3BOCTBO

1.1. OcHOBHBIE OIpEACIICHHS U MOJI0KEHHUSL.

XuMuyeckasi TEXHOJOTHS - HayKa 00 SKOHOMMYECKH, SKOJIOTMYECKH M COLMAbHO OOOCHOBAHHBIX
croco0ax U mporieccax rnepepaboTKH ChIPhsi C K3MEHEHHUEM €T0 COCTaBa U CBOMCTB ITyTEM IPOBEICHUS
XUMHUYECKUX U (U3MKO-XMMHUECKHUX TIPEeBpallleHUid B TMpeAMeThl MOTpeOJIeHUs] U CpecTBa
npon3BoACcTBa. OOBEKT XUMHUYECKONW TEXHOJOTHMH - XHUMHYECKOE IPOU3BOACTBO. MexoTpaciaeBoit
XapakTep XUMMUYECKON TEXHOJOTUU. Pa3BUTHE XMMUYECKUX MTPOU3BOJCTB U XUMHYECKOU TEXHOJIOTHUU.
MecTo XMMHYECKOW TEXHOJIOTUH B MPOMBIIUICHHOW c(epe W METOJ0B XMMHYECKOH TEXHOJOTUU B
HEXUMUYECKHUX OTPACISAX MPOMBIIUIEHHOCTH. MeTOoAbl XUMUUYECKOW TEXHOJIIOITMH — CUCTEMHBIN aHAIN3
U METOJIbl MAaTEMaTU4YeCKOro MojiennpoBanusi. CUCTEMHBIN aHAJIU3 CJIOKHBIX CXEM M B3aUMOJAECUCTBUN
3JIEMEHTOB CX€Mbl — IIOHATHE M coAepxkaHue wmetojna. dusmyeckoe u MaTEeMaTUYECKOE
MOJCJIINPOBAHNE, OIPEACIICHNE W OCHOBHBIE IIOHATHSA, HMX MECTO B HHKEHEPHO-XMMHUYECKHUX
UCCIIEIOBaHMIX U pa3paboTkax. MecTo 1 3HaueHHue HATYPHOT'O U BBIYUCIUTEILHOTO SKCIIEPUMEHTA.

CopneprkaHue U 3a1a4i yaeOHOTO Kypca.

1.2. XuMuueckoe mpou3BOICTBO.

[loHATHE O XMMHYECKOM TNPOM3BOJCTBE Kak O CHCTEME MallMH M allapaToB, COEJMHEHHBIX
MaTepUATLHBIMH U DHEPreTHYECKUMH TIOTOKAMH, B KOTOPBIX OCYIICCTBIISIFOTCS B3aUMOCBSI3aHHBIC
XUMHUYECKHE TpeBpalleHus M (U3UYECKUe IMpoLecChl MNepepadOTKH  ChIpbsi B HPOAYKTHI.
MHOro(yHKIIMOHATLHOCTh  XMMHYECKOTO TPOW3BOJICTBA - TIIOJIyY€HHE WPOAYKTOB, DHEPro- u
pecypcocOepexeHre, MHUHMMHU3ALUS BO3JEHCTBHS Ha OKpyKaroulyro cpeny. OOmas cTpykTypa
XUMHAYECKOTO TPOU3BOJICTBA - COOCTBEHHO XHMHYECKOE TIPOU3BOJICTBO, XPAHEHHUE CBIPbS U
MPOAYKIUH, TPAHCIOPT, CUCTEMbI KOHTpPOJIA U O6e30nmacHOCTH. OCHOBHBIE MOJCHUCTEMbI XMMHUYECKOTO
MIPOU3BOJICTBA - TIOJTOTOBKA CHIPhS U MAaTEPHAJTIOB, XUMUYECKHE U (PU3UKO-XMMUIECKHE TIPEBPALICHHUS.
BBbIJICJIEHUE TPOJYKTOB, 00€3BpEKMBAHUE YTUIU3ALMS OTXOJOB, TEIJIO- U 3HEproodOecreyeHue,
BOJIOTIOATOTOBKA, YIPaBJIEHUE MPOU3BOJICTBOM. OCHOBHBIE TEXHOJIOTMYECKHE KOMITOHEHTHI - CBIPHE,
BCIIOMOTaTeNIbHbIE MaTepHajbl, OCHOBHOW M JOMOJHHUTEIbHBIN MPOAYKThI, OTXO/bI, YHEPreTHUECKUE
pecypcel, 000pyI0BaHUE, CTPOUTEIHHBIE KOHCTPYKIIMH U TIPUOOPHI, TPOU3BOICTBEHHBINH MEPCOHAI.
KayecTBeHHBIE M KOJMYECTBEHHBIE IOKA3aTed XWMHYECKOTO TIPOU3BOJACTBA: TEXHOJIOTHUECKUE
MOKa3aTeN - MPOU3BOMUTEILHOCTh W MOIIHOCTh TPOU3BOJACTBA, BBIXOJ TPOIYKTa, PACXOTHBIC
KOX(Q(QHUIMUEHTHl MO CBHIPbI0 W DHEPrUM, HHTEHCUBHOCTh IMPOIECCOB, KaueCTBO MPOAYKTa;
HSKOHOMHYECKHE IIOKa3aTeNl - Ce0eCTOMMOCTh MpPOAYKTa, NPUBEICHHBIC 3aTPaThl, YACIbHBIC
KaIluTalbHbIE 3aTPAThl, IPOM3BOAUTEIBHOCTD TPYAA; SKCITyaTallUOHHbBIE TIOKA3aTeNIH - HaJIe)KHOCTh U
0e30macHOCTh (DYHKIITMOHUPOBAHHS CHCTEMBI, YYBCTBUTEIHHOCTD, PETYIHPYEMOCTh U YIPABISEMOCTb
mpolecca; CoLMalbHble TI0Ka3aTeld - BO3JCHCTBHE Ha OKPYKAIOUIYI0 cpeny, O0e30MacHOCTh
0OCITy>)KUBaHWsI, CTETICHbh MEXaHU3AIMY 1 aBTOMATU3AIUH.

1.3. CoipbeBbIe pecypchl, BOJa U JHEPTUsl B XUMHUYECKOM ITPOU3BO/ICTBE.

Knaccudukamusi ChIpbeBBIX pPECypcoB TIO PA3IUYHBIM MpH3HAKaM - (a30BOMY COCTOSIHUIO,
MPOUCXOXKACHUIO, HUCTOYHUMKAaM. MMHepaabHOe CbIpbe (pyAbl M TOJIE3HbIE HMCKONaeMble),
OpTaHUYeCKOe IPHPOTHOE CHIPhE (TOPIOYHE HWCKOMAaeMbIe), PACTUTEIBHOE W JKHBOTHOE CHIPEE,
BTOPHUYHOE CBIPbE - MX MCIIOJIB30BaHME M MyTH NepepaboTku. OCHOBHbIE CHOCOOBI MEPBUYHOMN
00paboTKu ChIphs (0OOTaleHne, OYMCTKa, MOAr0TOBKA K TPaHCIOPTUPOBKE U nepepadbotke). [lonsrue,



CYIIHOCTb M TPHUMEPHl YIIYOJEHHS HCIOIB30BaHUS ChHIPhs, KOMOMHHMPOBAHUS MPOU3BOJICTB U
KOMIUIEKCHOM MepepabOoTKU ChIPbS.

3HaYeHHnEe W UCMOJIb30BaHUE BOJBI B XMMHUYECKUX MPOU3BOjACTBaX. VicTounuku Boabl. TpeGoBaHus k
TEXHOJIOTUYECKOH U OBbITOBOM Bone. IIpomblnieHHass MOArOTOBKA BOABI U METOJNbI €€ OYHUCTKU OT
npumMeceif. OCHOBHBIE METOJBl KOHTPOJS KadecTBAa BOJBL. OJKOHOMHS BOAONOTPEOICHUS B
Mpou3BoJICTBE. BO/100GOPOTHBIE CHCTEMBI.

Bupl 1 MCTOYHUKY SHEPTUU B XUMHYECKOM MPOMBIIUIEHHOCTH. MaciTalbl MOTpeOIeHNs U CTIOCOOBI
YMEHbILIEHUS dHepreTuyeckux 3arpaT. CyIIHOCTh U IPUMEPHI pereHepalui U PeKyIlepanuu YHEPruH.
DHEproTexHOJIOTUYECKUE CUCTEMBI. BTOpHUHBIE SHEPTeTUUECKUE PECYPCHI.

Mopayaib 2. TeopeTnueckie OCHOBbI XMMHUECKUX MPOIIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPEICICHUS U MOJI0KECHUS

OU3UKO-XUMUYECKUE 3aKOHOMEPHOCTHM XMMHUYECKMX IMPEBpAlleHUH - CTEXHOMETPHYECKHE,
TEPMOAMHAMMUYECKHE, KuHeTHueckue. [lokasatenn XMMHMYECKOTrO IPEBPALLEHUS - CTENEHb
MpeBpalIeHHs], BBIXOJ MPOJYKTa, MHTerpaibHas U auddepeHnanbHas CEIEeKTUBHOCTH, CKOPOCTHU
peaxkiuu 1 NpeBpalleHusi peareHToB.

2.2. XuMHUY€ECKHE MPOIECCHI.

Omnpenenenne. Kiaccudukanust XMMAYECKHX TPOLECCOB MO PA3UYHBIM MPU3HAKAM - XUMHYECKUM
(BUI XUMHUYECKOW peaklny, TEPMOJUHAMHYECKHE XapaKTEPUCTUKU, CXeMa IPeBpaIleHuii) u (pa3oBbiM
(aucino u arperaTHoe coctosiHuE (haz).

I'oMorennsIif xumudeckuii nporecc. OmnpenenaeHue U MpuMepbl. BiusHiue XUMUYECKUX MPU3HAKOB U
YCIIOBUH TIPOTEKaHUs TpoIiecca Ha ero moka3aTtesd. CriocoObl MHTCHCU(PUKAIUH.

[TonsiTre onTUMaNbHBIX TeMieparyp. OnTuManbHble TEMIEPATyphl 711 00paTUMBIX U HEOOPaTUMBIX
9K30- U SHAOTEPMHUUYECKUX PEAKIIAMN.

I'ereporeHHblii (HeKaTaTUTHUECKUN) XUMHUYECKHi mporecc. Ompenenenue u npumepsl. CTpykTypa
mpouecca M ero cocrapistowmue (craauu). Habmronaemas cKOpocTh XHMHUYECKOTO IPEBPAIICHMUS.
Ob6nacTu (peXUMBbI) IPOTEKAHUS MIPOLIECCa, TUMUTHPYIOIIAs CTAHS.

I'ereporennsiii xumuueckuil mpouecc '"raz (KUIKOCTh) - TBepaoe". OOocHOBaHUME, NOCTPOEHUE U
aHallM3 MaTeMaTU4YecKoW MoJenu Juis peakuuid ropeHus (Mmonenb "cxkumaromascs cdepa") u
TOMOXUMHYECKOW (Mozenb 'c  HeB3aumonaeucTBywommMm sapom").  HaOmiomaemas  cKOpocTh
IIpeBpaIleHys], BpeMs MPEeBpaIleHUsI U MyTH WHTEHCU(DUKAIMM JJIS Pa3InYHbIX 00JIacTel MpOTEKaHUs
npotecca.

I'eteporenHslit XUMUUecKUi mpouecc "ra3 (KUAKOCTb) - KUAKOCTH". OOOCHOBaHHUE, MMOCTPOEHHUE U
aHaJIu3 MareMaTudeckoid Mmonenu. HaGmromaemass CKOpOCTh MpeBpalleHus U o0JacTh MPOTEKaHUs
nporecca. [Iytn nHTeHCHUKaUK Ui Pa3IudHbIX PeKUMOB MpoLecca.

Karanmutuueckuit mpouecc. OmnpeneneHue, kiaccudukanus, npuMepbl. ['eTeporeHHbI KaTaiu3 Ha
TBepIOoM KaTanuzatope. OOOCHOBaHME, IOCTPOEHHE M AaHaJW3 MaTeMaTH4ecKoil Mojenu Ha
KaTaJUTUYECKONM TIOBEPXHOCTM M B IOPHUCTOM 3€pHE Karainu3atopa. HaOmromaemas cKopocTh
npeBpaleHust ¥ 001acTi npoTekaHus npouecca. CTeneHb UCTOIb30BaHUS BHYTPEHHEH MOBEPXHOCTH.
[1yt nHTEHCH(UKAMN KaTaTUTUYECKUX ITPOLIECCOB.

2.3. XMMHUYECKHE PEAKTOPBI.

OmnpeneneHre M Ha3HAuYE€HUE XUMHUYECKOTO peakTopa. PeakTophl B XMMHMUYECKUX M HEXMMHUYECKHUX
OTpacisiX MPOMBIIUIEHHOCTH. O030p THIOB XMMHUYECKHUX PEAKTOPOB, UX CTPYKTYpHBIE AIIEMEHTHI
(peakuMoOHHAas 30Ha, YCTPOICTBAa BBO/IA U BBIBO/IA, CMEIICHHUSI, pa3/IeJIeHUs U paclpeiesieHUs] TOTOKOB,
TETJI00OMEHHBIE JIEMEHTBI), OCHOBHBIE MIPOIIECCHI U SIBJICHUS B HUX.

CucremaTu3aius MpoleccoB B XMMUYECKOM pEaKTOpe MO MaclTaly MX NMPOTEKaHWs: XUMHUYECKas
peakiysi, XUMHUYECKHI TpolecC B 3JIE€MEHTapHOM 00beMe, MPOILEeCChl B PEAKIIMOHHOM 3JIEMEHTE U B
peaxkTope B IIeJIOM, - UX B3aUMOCBSI3b U HepapXuyeckasi CTpYKTypa MaTeMaTUYECKON MOJeNnu mporecca
B peakTope. [Ipumepsl nporieccoB B pa3IMUHBIX BUAAX XUMUUYECKUX PEAKTOPOB.

Krnaccudukanus npoieccoB B peakTopax MO pa3IU4HbIM MPH3HAKaM - BUJ XUMHUYECKOro Ipolecca,
OpraHu3aiys MOTOKOB PEareHTOB (CXeMa JBM)KEHUS PETeHTOB Yepe3 PeakTop, CTPYKTypa MOTOKOB B
pEaKIMOHHON 30HE), OpraHu3alus TEIUIOBBIX IOTOKOB (TEIIOBOM pPEXUM, CXema TeriooOMeHa),
CTallMOHAPHOCTH MpOIIECCa.



ObocHOBaHME U TOCTPOCHUE MAaTEMaTHYECKONW MOJENU MpOIecca B PEaKTOpax pazIMYHOro THUMA KaK
CHCTEMBbl YPaBHEHHI MaTepHUaIbHOIO U TEIIOBOIO OAJIaHCOB HA OCHOBE JIaHHBIX O CTPYKType IOTOKa,
XUMHUYECKUX IPEBpPALICHUSX, SBJICHUSAX II€pEeHOCAa TEeIUla M BEIEeCTBA U HX B3aUMOJACHUCTBUHU.
Cucrtemaru3zanus U Kjaccu(uKays MaTeMaTHYECKUX MOZEIIeH POLECCOB B pEaKTOPAX.
N3oTepmuueckne mporecchl B XUMUYECKOM peakTope. BiusHue cTpykTypsl NOTOKa (MA€anbHOE
CMELIEHHUE U BBITECHEHHUE), CTALlMOHAPHOCTHU Ipolecca (IPOTOYHbIN U NEpUOUYECKUIl), TapaMeTpOB
U YCIOBHMI NpoTeKaHMs Ipoliecca (TemrepaTypa, KOHLIEHTpalMs, JaBl€HHE, O0BEM PpEaKLHOHHOU
30HBI, BpeMs), BUa XUMHUYECKON peakuuu (mpocTas U ClloKHas, oOparuMas U HeoOpaTHMas) U ee
napaMeTpoB Ha MPO(UIM KOHIEHTPAIMKA 1 MTOKa3aTeJ I  Mpolecca B peakTope (CTENeHb MpeBpalieHus,
BBIXOJI ITPOJYKTa, CEJIEKTUBHOCTH Iporecca). OCHOBHI pacyera mpoiiecca B peaktope. ConocraBieHue
3G (GEKTUBHOCTH TPOLECCOB B pPEAKTOpaX, OINUCHIBAEMBIX MOJCISIMH HICATBHOIO CMEUICHUS |
BBITECHEHHS.

Heuzorepmuueckue mnporeccsl B XMMHUYECKUX peakTopax. OpraHu3anusi TEIUIOBBIX IOTOKOB H
pPEKMMOB B XUMMUYECKMX peakTopax. PacmpezneneHue TtemnepaTypbl, KOHLEHTpAaLUH U CTENEHU
MPEBpaIlEHHs] B PEAKTOPE B PEXKHMMAax HICATHHOIO CMEIICHUS M BBITECHEHHUS, aquabaTHUECKOM H C
TeriooOMeHoM. CBs3p TemmepaTrypbl M CTENEHH MpeBpalleHuss B aquadaTMYECKOM IIpolLecce.
ConocraBieHue ¢ U30TEPMHUUECKUM PEXKUMOM. UHCIIO M YyCTOWYMBOCTH CTAllMOHAPHBIX PEKUMOB B
peaKkTopax UaeaqbHOr0 CMELICHHUS.

2.4. IIpoMbIIIIEHHBIE XUMHUYECKHUE PEAKTOPBHI.

Ha KOHKpeTHbIX mpuMepax MPEIMETHO pPacCMaTPUBAIOTCS IMPOMBILIUIEHHBIE PEaKTOpbl s
IIPOBEJEHUSI MPOLECCOB TOMOI€HHBIX, TE€TEPOr€HHbIX W KaTAIUTHYECKUX - THUIBl PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEXHUMa, 00JIACTH UCIIOIb30BAHUS.

Mopayasb 3.XuMHuueckoe NpoU3BOACTBO, KaK XMMHUKO-TexHoJoruueckas cucrema (XTC).

3.1. CTtpykTypa u onucaHHe XUMHKO-TEXHOJIOTHYEeCKOH CHCTEMBI.

XUMHUECKOe MPOM3BOJCTBO Kak XHMMHUKO-TexHosormdeckas cucrema (XTC). Ilonstue cucremsl u
XTC. CocraB XTC: snemeHTHl, CBsi3u, moacuctembl. DnemeHThl XTC, kimaccupukamus 1o BUAY
IIPOLIECCOB M Ha3HaueHHio. TexHosoruueckue cBsizu aneMeHToB XTC (nmotoku). IlocnenosarenbHas,
napajulefibHasi, pa3BEeTBIIEHHAs, IOCJIEN0BaTeIbHO-00BoAHAs  (Oaiimac), oOpaTHas  (pEeLuKi)
TEXHOJIOTHYECKHE CBsI3U. VX cXeMbl U Ha3HaueHHE.

Onucanne XTC. Bunel moneneir XTC - onucarenbHble U rpapuyeckue. OnucarenbHble MOJEIH -
XMMHYECKas cXeMa M MaTeMmarudeckas Mozenb. ['padpuueckue Monenu - (PyHKIHMOHAIbHAS,
TEXHOJIOTUYECKasi, CTPYKTYpHass W Apyrue (crenuaibHbie) cxembl. Ha3HaueHwe, NMpUMEHEHHE W
B3aMMOCBSI3b MOJIETICH.

3.2. Ananm3 XTC.

[Tonsitue, 3amaum u pesynbTaThl aHanuza XTC - coctossHue XTC, mMaTepHalbHBIA W TETUIOBOM
OayaHChl, MOKa3aTea XMMUYECKOTO IIPOU3BO/ICTBA.

CaoiictBa XTC Kak cucTeMbl: B3aUMOCBSI3aHHOCTh PEXKHUMOB 3JIEMEHTOB, pa3M4yHMe ONTUMATbHOCTU
3JIEMEHTA OJJMHOYHOI'O U B CUCTEME, YCTOMUYUBOCTD U CYLIECTBOBAHUE CTALlMOHAPHBIX PEKUMOB U IP.
MatepuranbHbIi U TEIJIOBOM OanaHCchl. MeTOMKa COCTABICHUS U pacdeTa MaTepHalbHbIX U TEIJIOBBIX
6anmancoB XTC u ee moacucteM. OcoOeHHOCTH pacueTa OalaHCOB B CXEMax C penukyioM. Dopmbl
MpeACTaBICHUS OaaHCOB (TabIUIIBI, TUATPaAMMBI | JIp. ).

MarepuanbHblii  06anmaHc JUIs  MacCOOOMEHHBIX M PpEaKIMOHHBIX 3JeMeHTOB. Mcmosib3oBaHue
CTEXHOMETPUYECKUX,  TEPMOAMHAMMYECKHX M  MeX(]a3HbIX  OaJaHCOBBIX  COOTHOIICHHUH.
CTexroMeTpUUECKHE COOTHOIIEHUS M UX pa3HOBUAHOCTU. CTeneHb MCHOIb30BaHUS CBHIPHEBBIX
peCypcCoB.

DOHTaNBNUIHBIN, SHepreTuyeckuil (MO MOJHOM >HepruM) U skcepreruyeckuit Gamancsl u KITIA. Hx
COIOCTAaBIIEHHE U ncronb3oBanue B aHanuse XTC.



3.3. Cunre3 XTC.

Iousitue u 3agaum cuure3a (mocrpoeHusi) XTC. OcHoBHble 3Tanbl pazpadorkn XTC. Poab
MaTeMaTH4YeCKUX U IBPUCTHYECKUX METO/I0B.

OcHoBHble KoHUenuuu npu cuHTe3e XTC: mosHOEe HMCIOJB30BaHUE CBHIPHEBBIX M SHEPreTHUYECKUX
pecypcoB, MUHMMU3AaLMsA OTXOJOB, ONTHUMAJIbHOE HMCIOJIB30BaHUE ammaparypsl. VX copepkaHue u
crocobObl peanuzanuu. KomMOMHHMpOBaHHBIE IPOM3BOJCTBA, COBMEIICHHBIE IPOILECCHl, BTOPUYHBIC
SHEPTEeTUUYECKHE PECYPChl, SHEPTOTEXHOJIOTHUECKUE CUCTEMBI, nepectpauBaemble XTC, 3aMKHYTHIE,
MaJ0OTXO/AHbIE MPOU3BOJICTBA - UX MOHATHS, OCOOCHHOCTH U MIPUMEHEHHUE.
OnHopoAHBIE TEXHOJIOTMYECKHE CXEMBI: CHCTeMa pPEKYNEpaTUBHOTO TEIJI0OOOMEHa, CHUcTeMa
pazzieneHuss MHOTOKOMIIOHEHTHOM CMECH, CUCTEMA peakTOpoB. OCHOBBI TOCTPOEHUS UX ONTUMAIBHON
CTPYKTYPBI
Mopnyasb 4. [IpoMbllIEHHBIE XUMUYECKHUE TPOU3BOCTBA.
XUMHYECKME TPOU3BOJCTBA  pPACCMATPUBAKOTCS  MPEIMETHO KAk  peanu3alus MU3YYEHHBIX
TEOPETUYECKUX OCHOB XUMHKO-TE€XHOJOTHUeckux mpoueccoB u XTC, KOHUENUMA NOCTPOEHUs
BbicOKOA((pexTrBHONU XTC. OCHOBHOH aKIIEHT JenaeTcs Ha (PU3UKO-XUMUYCCKUE OCHOBBI KOHIICTIITHH
MIOCTPOEHHUSI TEXHOJOTMYECKOM CXEMbl MPOU3BOACTBA M ero mnojcucreM. [Ipom3BonacTBo cepHOit
kucaotsl. [IponsBoacTtBo ammuaka. [Ipon3BoacTBo a30THOM KUCHOTHL. [Ipon3BOACTBO cTHpOna.
Moayasb 5. CoBpeMeHHbIE TEHICHLIUU B Pa3BUTUU XUMUYECKON TEXHOJIOTUH.
Tekyliee COCTOSSHHE XWUMHYECKOM TMPOMBIIIJIEHHOCTH B MHUPE M TEHJICHIMU €€ Pa3BUTHS.
[lepcnekTHBHBIE MCTOYHUKHM ChIpbSl M 3Hepruu. Kiactepuszanus XUMHUYECKOH MPOMBIIUIEHHOCTH.
CoBwMmelieHHbIe TIpoLiecChl. ['MOKHe U nepecTpanBaeMble TEXHOJIOTHYECKHUE cXeMbl. HOBBIE XMMHKO-
TEXHOJIOTUYECKHE MPOLIECCHl U CIIOCOOBI OMyYeHUsl MPOAYKTOB. HaHOTEeXHOIOT .

3. O0beM yueOHOI TMCHUIJIMHBI:

3.1. Ounas popma:

. B 3ageTHBIX B akanem.
Buabl yueOHoii padorsi
eAMHHIIAX qacax
O01as TPyA0eMKOCTh THCHUILIHHBI N0 Y4€0HOMY IJIAHY 7 252
AyAUTOpPHBIE 3aHATHS: 2,59 80
Jlexruu (JIek) 0,89 32
IMpaktrueckue 3anstus (I13) 0,44 16
Jlaboparopusbie 3ausTus (J1ad) 0,89 32
CamocrositesbHas padora (CP): 3,78 136
Buja xonTpossi: 3a4er/3K3aMeH 1,0 JK3aMeH
(36)
3.2. 3aouHas gopma:
. B 3aueTHbIxX B akanem.
Buabl yueOHoii padorsl
eAMHHIIAX qacax
O01as TPyA10eMKOCTh JUCHUIIIHHBI 10 Y4eO0HOMY TUIAHY 7,0 252
AyJAUTOpPHBbIE 3aHATHS: 0,56 20
Jlexumm (Jlek) 0,22 8
[MpakTrueckue 3austus (I13) 0,11 4
JlaGopatopubie 3ansTus (J1ad) 0,22 8
CamocrositeabHas padora (CP): 6,19 223
Buja koHTpoOJIsi: 3a4eT/3K3aMeH 0,25 JK3aMeH
9)

AHHOTAIUA
K Y4eOHOoil mporpamMMe Iy CHUIIIHHbBI



«CucremMbl ynpaBJjieHHsI XHMHKO-TeXHOJIOrn4eckumu npoueccammn» (51.5.19)

1. Heap AucHMIIMHBI — GopMHpOBaHUE 0A30BBIX 3HAHUW MO TEOPHHM CHUCTEM YIIPaBIICHUS
XuMHUKo-TexHosornueckumu rnporeccamu (CY XTII), ananuzy corictB XTI kak 00beKTOB
YIPABIEHUS U IPAKTUYECKOTO IPUMEHEHHSI TEXHUUECKUX CPEJCTB YIPABIICHUS.

2. B pe3yabTare M3y4eHUs TMCUMILUIMHBI O0y4alOIMCA MO MporpamMMme GakajaBpuara
HOJIKeH:

Obnaoams cnenyrommmu obmenpodeccuonanbubiMu (OITK) u nmpodeccrnonansupiMu (11K)
KOMIIETEHIUSIMMU:

— BIJIQJICHUEM OCHOBHBIMU METOJaMH, CHOCO0aMH U CpPEICTBAMHU IOJy4YeHUS, XpaHEHUS,
nepepaboTku MH(POpPMAIMK, HABBIKAMHU Pa0OThl ¢ KOMIIBIOTEPOM KaK CPEACTBOM YIPABIICHUS
undopmarnueit (OI1K-5);

— CIOCOOHOCTBIO U TOTOBHOCTBIO OCYHIECTBIIATH TEXHOJIOTMYECKUH MPOIIECC B COOTBETCTBUU C
pPErjIaMEHTOM U MCIOJIb30BaTh TEXHUUECKUE CPEJCTBA JUIsl U3MEPEHUSI OCHOBHBIX IIapaMETPOB
TEXHOJIOTMYECKOT0 TPoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

— CIIOCOOHOCTHIO BBISIBIISITh U YCTPAHATH OTKJIOHEHHUS OT PEKUMOB PabOThl TEXHOJIOTHMYECKOTO
000pyI0BaHuUs U TApaMETPOB TeXHoorn4eckoro mporuecca (ITK-11).
3nams:

— OCHOBHBIC TOHSTUS TEOPUU YIPABICHUS; CTATUYECKUE U JMHAMUYECKUE XapaKTEPUCTHKHU
00BEKTOB yIpaBieHUs; OCHOBHbIE BUIbI CAY U 3aKOHBI PETYIUPOBAHUS;

— TunoBele CAY B XMMHUYECKOW MPOMBIIUIEHHOCTH; METOAbl U CPEJCTBA U3MEPEHUS] OCHOBHBIX
TEXHOJIOTMYECKUX IMapaMeTpoB; ycTonuuBocTh CAY;

— OCHOBHbIE MOHATUS O HenuHeHHbIXx CAY, penedHbIX cHUcTeMax, JOIMUYECKUX aJropUTMax
yIpaBieHUs, aJaNTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPABJICHHUS.

Ymemn:

—  OpeneNsTh OCHOBHBIC CTATHUECKUE U JHHAMUYECKHE XapaKTEPUCTUKN OOBEKTOB YIPABIICHHUS;

— BBIOMpATh pallMOHAIBHYIO CHCTEMY PETYJIUPOBAaHUS TEXHOJOTHYECKOIO MPOIecca; OIEHUBATh
ycroiunBocth CAY;

— BbIOMpPATh KOHKPETHBIE TUIIBI TPUOOPOB A nuarHoctuku XTI
Braoemy:

— METOJaMU TEOpPUH AaBTOMATHYECKOIO pEryJupOBaHUS, OpraHM3allMM U pacdyéra CHUCTEM
ONTUMAJIBHOTO YIPABJICHHUS NPOLECCAMH XMMHUYECKOM TEXHOJIOTMHM TOHKOTO OpPraHMYECKOIO
CUHTE3a.

3. Kparkoe cogepxxanue 1ucCUHNIHHBI
Mopnyab 1. Ocnoéuvie nonamus ynpasieHusi XUMUKO-MeEXHON0SUYECKUMU npoyeccamu. 3HaUeHHE
aBTOMATUYECKOTO YINpaBi€HMs] s pa3BUTUS XUMHUYECKOW MpoMblieHHoCcTH. OcolOeHHocTH
YIOpPaBIEHUS XUMHYECKUM TMPEANPUATHEM U XUMHKO-TEXHOJOTMYECKMM IpoleccoM. TexHuko-
SKOHOMMYECKUH 3((EeKT BHEApeHUs aBTOMATU3UPOBAHHBIX CHCTEM YympasieHus. Ponb cucrem
yIpaBlieHUs] B oOecriedeHnu Oe30MacHOCTH XHMMHUYECKOTo IPOU3BOJACTBA M OXpaHbl OKpYXKarolein
cpenpl. OcHOBHbIE TepMuHBI U onpexaeneHus. Hepapxus ynpasieHus. OCHOBHBIE TPUHIUIIBI
ynpasienus. Knaccupukanus cuctem ynpasinenus OyHkumoHanbHas cTpykrypa CAY. Ilokaszarenu
KauecTBa YIIPaBJICHUS.
Moayab 2. OcHogbt meopuu agmomamuideckoco ynpaeieHus.
Marematnueckue monenu CAY. /lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepanrMoHHOro ucuucienus s anann3a CAY. TunoBsle TMHAMUYECKUE 3BE€HbS. BpeMeHHbIe 1
YaCTOTHBIE XapaKTEPUCTUKH. DKBUBAJICHTHBIE TPE0OPa30BaHUS CTPYKTYPHBIX CXeM. Y CTOMUHUBOCTh
muHeitHbIXx CAY ¢ oOpaTHOM cBs3bio. Kitaccuduxaiysi 1 oCHOBHbBIE CBOMCTBA OOBEKTOB YIIPABICHHUS.
Mertob! onpezieNieHus CBOMCTB 00bEKTOB ynpasieHus.. OCHOBHBIE 3aKOHBI PETyIMPOBAHMSL.
PerynsTopsl Ha OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTel. [{udpoBbie u poGacTHbIE CHCTEMBI



yrpasiieHUs. Bb100p 3ak0Ha peryaupoBaHus U ONpeeNIeHHE ONTUMAIIBHBIX TapaMeTPOB HACTPOHKHU
ITPOMBIIIJICHHBIX PETYJIATOPOB.

Mopnyas 3. H3mepeniue mexHon02u4ecKux napamempos XuMuKko-mexHo102uiecKo20 npoyecca.
locynapcTBeHHast cucTeMa MPOMBIIUICHHBIX MPHOOPOB U cpeAcTB aBToMaTu3auuu. (OCHOBHbBIE
TEPMUHBI U OIIpEAEIECHUS METPOJIOTUU. MeTo bl u3MepeHuid. CpeacTBa U3MEPUTEIbHON TEXHUKHU U UX
cTaTMYecKue | JuHamuueckue cBoiictBa. Ilorpemnoctn wu3Mepenuit. CrocoObsl  mepenauu
uHpopmanun Ha pacctosHue. Opranuzanus aucTaHunoHHo auarHocTukd XTII. M3mepenue
OCHOBHBIX TE€XHOJIOTMUECKHX MapaMeTpOB: JIAaBJICHUs, TEMIEPATYPbI, PACX0/la U KOJIWYECTBA, YPOBHS
KHUJIKOCTH U CBITYYHX MAaTEPUAIOB, COCTaBa M (PU3UKO-XMMHUYECKHX CBOWCTB BEILIECTB.

Moayab 4. Ocnogbl  npoekmupo8anusi — AMOMAMU4ecKux CUcmem  YNpaeieHus  XUMUKO-
MEexXHOI02UYeCKUMU NPOYECCamul.

OcobGennoctu ynpasienust X TI1. PerynupoBaHrie OCHOBHBIX TEXHOJIOTUYECKUX [TAPaMETPOB: pacxoa,
JaBJeHus, Temmneparypsl, ypoBas, PH. Texuuueckue cpencrsa CAY. OcHOBHBIE pa3HOBUAHOCTU
YIOPABISIOUIUX YCTPOUCTB. THIIBI, XapaKTEPUCTUKHU U PACUET UCIIOJHUTEIBHBIX MEXaHU3MOB U
perynupyromux opranoB. OdopMiieHne MPOEKTHOTO 3aJaHHUsI HA aBTOMATH3aLUIO TEXHOJIOTHUECKOTO
nporuecca. Beibop Touek nu3MepeHusi, KOHTPOJIs, YIPaBIseMbIX TapaMeTPOB U YIPABISIOMINX
Bo3aeicTBUI. CTaHIapThI U YCIIOBHBIE 0003HAYEHUS JJIs1 TEXHOJIOTNYECKUX cxeM. OCHOBHbBIE
ceeaenust 00 ACY TII B xumuueckoii nmpomsiniienHocTd. [Ipumepst ACY TII B xumuueckoit
poMblIiIeHHOCTH. OCHOBHBIE BBIBOJIBI 110 Kypcy. CoBpeMeHHble TeHaeHIuu B pazButuu CY XTII.

4. O0béM y4eOHOI TUCIUNTHHBI:
4.1. Ounas popma:

B 3aueTHBIX B akanem.
Bun yaeOHo# paboTh €IMHHLIAX yacax
Oo0mas TpyA0eMKOCTh TUCIHUIIJIMHBI 110 Y4eOHOMY MJIAHY 5,0 180
AyIMTOPHBIE 3aHATHS 1,33 48
Jlexruu (JIek) 0,89 32
[Tpaktiueckue 3anstus (I13) 0 0
Jlaboparopusie 3ansTus (J1ad) 0,44 16
CamocrositeabHas padora (CP): 2,67 96
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 2,67 96
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1,0 IK3aMeH
(36)
4.2. 3aounas popma:
B 3aueTHEBIX B akanem.
Bun yue6Hoi paboTbl eAVHMIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
AyAUTOpPHBbIE 3aHATHS . 0,78 28
Jlexruu (JIek) 0,28 10
[Tpaktuueckue 3anstus (I13) 0,22 8
JlabopatopHsie 3aHsTus (J1aod) 0,28 10
CamocrositeabHas padora (CP): 3,97 143
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 3,97 143
Buj HTOroBOro KOHTPOJIS: 3a4eT/IK3aMeH 0,25 JK3aMeH
9)

4.4.2 lucuMnIvMHbI BADUATUBHON 4YacTH (00s13aTe/IbHbIE TUCHUILIHHBI)

AHHOTAIUA
K y4e0HOil mporpaMmMe JUCHUILIMHBI «OCHOBBI JIKOHOMUKH U YIIPABJICHHUS] IPOU3BOICTBOM
(h1.B.O.1)



1. HeJb JMCHUIUIMHBI — MTOJIyYE€HHE CHCTEMBbI 3HAaHUH 00 3KOHOMUYECKHX 3aKOHOMEPHOCTSIX
(GYHKIMOHMPOBAHUS  NPOMBILIUIEHHOIO  IPOM3BOJACTBA B  CHUCTEME  HAIlMOHAJIbHOU
HSKOHOMHKH, OOY4YeHHE HSKOHOMHYECKOMY MBIIUICHUI0 W HCIOJIb30BAHUIO TOTYYEHHBIX
3HAHWUU B IIPAKTUYECKOMN NEATEIbHOCTH.

2. B pe3yabTare u3ydyeHusl IMCHUILUIMHbI 00ydawumiics mo mporpaMme 0akajaBpuara
JOJIKeH:

Obnaoame  cnenyromumu  obmekynsTypabiMu  (OK) u  mpodeccuonansusiMu  (11K)

KOMIIETCHIIUSIMMU:

— CHocoOHOCTh  HCIIONIB30BaTh  3HAaHUS OCHOB  SKOHOMUKHM B pas3iIMuHBIX  cepax
xu3HenesrensHoctu (OK-3);
— CHOCOOHOCTh aHAIU3UPOBaTh TEXHMYECKYIO JOKYMEHTAlUI0, NoA0upaTh 00OpyJIOBaHuE,

TOTOBUTH 3asBKU Ha MPHOOpeTeHune 1 peMoHT obopynoBanus (ITK-9).

3namo:

— OCHOBBI ’KOHOMUKH B Pa3IMYHbIX cepax KU3HEAEATEIbHOCTH;
— HOPMAaTHBHbIE PABOBbIE AKThI, pErJIAMEHTUPYIOIINE IEATEIbHOCTh NPEAIPUATHUS;
— METOo/bI pa3pabOTKH ONEPAaTUBHBIX U IMPOU3BOACTBEHHBIX IIJIAHOB;
— METOBI ¥ CIIOCOOBI OTIATHI TPY/IA.
Ymems:
— COCTaBJIATH 3asBKU Ha 000PYIOBaHUE;
— COCTaBJIATH OTYETHI 110 BBIITOJIHEHUIO TEXHUYECKUX 3a/1aHUH;
—  COCTaBJIITh TEXHUUYECKYIO JOKYMEHTAIHUIO;
— OpraHu3oBaTh pabOTy KOJUIEKTHUBA B YCIOBHSIX JCHCTBYIOLIETO MTPOU3BO/ICTBA;
— TOTOBHUTh WCXOJHBIC JaHHBIE [UIA BBIOOpAa M OOOCHOBAHWS HAyYHO-TEXHUYECKHUX U

OpraHU3al[MOHHBIX PELIEHUI HA OCHOBE YKOHOMUYECKOTO aHaIN3a;

— pa3pabarbIBaTh ONEpaTUBHBIE IUIaHbI PAOOT NEPBUYHBIX POU3BOJCTBEHHBIX MOAPA3ICICHUMN.

Braoemy:

— METO/JaMU U MHCTPYMEHTaMHU IPOBEJIEHUS SKOHOMHUYECKOTO aHallu3a 3aTpaT U pe3yJbTaToB

JeSITeIbHOCTH NMPOU3BOJICTBEHHBIX MOpa3eiIeHUl;

— MHCTPYMEHTaMH IUIAaHUPOBAHUS U BBIIIOJIHEHUS MEPOIIPUITHH 11O IPOU3BOACTBY MPOAYKLINN;

— OCHOBaMM SKOHOMHYECKUX 3HAHUI B pa3IMYHbIX chepax KU3HEeIeATeTbHOCTH.

3. Kparkoe cogepxxanue 1ucCUHNIHHBI

Monyasb 1. Beedenue. Ocrogul pbinounoti 5KOHOMUKU
1.1 DxoHoMuyeckue noTpedHOCTH, Onara U pecypcbl. DKOHOMHYECKHE CHUCTEMBI U MX CYLIHOCTb.
OOwiecTBeHHOE TNPOU3BOJCTBO M 3KOHOMUYECKHE OTHOUIeHHs. [Ipon3BOACTBEHHBIE BO3MOKHOCTH
oO1ecTBa u YKOHOMUYECKU BbIOOP. KprBasi Mpon3BOCTBEHHBIX BO3MOXHOCTEH. 3aKOH yOBIBArOIICH
MIPENEIbHON TOJE3HOCTUM. THUNBI M MOAENM JKOHOMHMYECKHX CHCTEM. OJIEMEHT 3KOHOMHYECKON
cucreMmbl. TpagunuoHHas »dKoHomHueckas cucrema. CoOcTBEHHOCTb: (GOpMbI M TYyTH HX
npeoOpa3oBaHuUs.
1.2 PeiHOYHBIN MeXaHW3M crpoca u npeaioxenus. CoBepIIeHHAs W HECOBEPIIEHHAss KOHKYPEHIIUH.
ToBapHbIif (pBIHOYHBINA) THUI OOIIECTBEHHOTrO MPou3BOACTBA. CYIIHOCTh U YCIOBHS BO3HHUKHOBEHUS
ppiHKa. Buael pelHKOB M uMX crpykTypa. ®DyHkiuu peiHKa. ToBap m ero cpoiictBa. Crnpoc
IIPEIOKEHUE HA PBIHKE. [IOHATHE «37IaCTUYHOCTBY. DINACTUYHOCTD CIIPOCA U NMPEATIOKEHNUS, TOUEUHAs
u ayropasi. COBepIICHHAs W HECOBEPIICHHAs KOHKYpeHIIMU. MoHomoims. MakcumMuzamusi mpuobLTr
MOHOIIOJIUCTOM. OIUTrOnous.
1.3 TloHATHE HAMOHATBHON SKOHOMHUKH, OCHOBHBIE MAaKpOIKOHOMHYECKHE IoKa3aTenu. l[loHsaTus
COBOKYITHOTO CIpPOCa M COBOKYITHOTO MPEJIOKEHHs, (aKTOpbl, BIMSIONIME HAa UX H3MEHEHUS.
[Torpebnenuss u  cOepexxeHusi. ODKOHOMHYECKMH  Kpyroobopor. IlpousBoinctBo, o0OMEH U
pacnpenenenue. [lorpebnenue, coepexenre, MHBECTUIIMH TOBAPOB U YCITYT.
1.4 ®unancoBass cucremMa M (UHAHCOBas MOJMUTUKA oOmecTBa. ['ocynapcTBeHHbIH OOKeT u
roCyJ1apCTBEHHBIN noir. Hamoru u Hajgorosas cucrema.



Moayab 2. DkoHomuueckue 0CHOBbL YNpasieHus npou3eo00Ccmeom
2.1 Tlpennpustre Kak CyObEKT PHIHOYHOTO XO3SMCTBA. DKOHOMHYECKHE 3aKOHBI U OCOOCHHOCTH WX
IIPOSABJICHUS Ha MpeanpusaThuu. Posb cnenuanucra XMMUYECKOH IpoMblluleHHOCTH. [lpennpusitue B
cuUcTeMe PBIHOYHOM 3KoHOMUKHU. Ilpeanpusitue — kak cyOBEKT M OOBEKT INMpeaIpUHUMATEIbCKON
NesTeIbHOCTH. 3aKOHOaTeIbHAas 0a3a MpeapUHUMATEIbCKON AeaTeNbHOCTH. HOpMaTHBHO-TIpaBOBbIE
aKThl, pErjJaMEHTHPYIOIIUE JeATeNbHOCTh mnpeanpustus. OpraHu3aliOHHO-IIPaBOBbIE  (OPMBbI
NPEINPUHIMATEIBCKON IEATEIIEHOCTH U KPUTEpUU UX BbIOOpa. DopMbl cOOCTBEHHOCTH. BHEmHsAS 1
BHYTPEHHSA Cpella IPEIIPUITHS.
2.2 MarepuanbHo-TeXHUYecKass 0a3a mpousBojcTBa. ChIppeBas M TOILIMBHO-DHEpreTHueckas 0aza
XUMHMYECKHX IpPOU3BOACTB. [IpoM3BOACTBEHHas mporpaMma W INPOU3BOACTBEHHAs MOIIHOCTb
npeanpusatus. KaduecTBO M KOHKYpEHTOCHOCOOHOCTh MPOAYKUIMH. DKOHOMUYECKOE OO0OCHOBaHHE
BbIOOpa ChIpbst M TOIuIMBA. PecypcocOepexenue. AJbTepHATUBHBIE UCTOYHUK ChIpbS U JHEPIUU.
Opranu3zanus CKJIaJcKoro Xo3siicraa.
2.3 MarepuanbHO-TEXHUYECKHE pecypchl npeanpusatus. OCHOBHbIE IPOU3BOACTBEHHbIE (HOH[BI
XUMHAYECKUX MPEANPUATHIA: TOHITHE, KiIaccudukanus u cTpykrypa. [loHaTHE U CTPYKTYpa OCHOBHBIX
cpeactB. OreHKa OCHOBHBIX CpeAcTB. MeToabl OLeHKH OcCHOBHbIX (onnoB. Ilokazatenu
WCTIOJIb30BaHUSI OCHOBHBIX NPOW3BOACTBEHHBIX ()OHIO0B. M3HOC M amMOpTH3anus OCHOBHBIX (DOH/IOB.
Onenka 3(ppeKTUBHOCTH HUCHOJIb30BaHUS OCHOBHBIX NPOM3BOACTBEHHBIX (OHIOB. BocnpoussoacTso
OCHOBHBIX cpeacTB. OOOPOTHBIE CPEACTBA MPEANPHUATHS: MOHATHE, COCTaB M CTPYKTypa. McTOUHUKN
¢dopmupoBaHus 000pOTHBIX cpeacTB. O0OpaunBaeMOCTb OOOPOTHBIX CpeACTB. MarepuasibHbIe 3anachl
Ha npennpustun. Onpenesnenrne NoTpeOHOCTH B 0OOPOTHBIX CPEJICTBAX.
2.4 Tpynosblie pecypebl npennpustus. llepconan mnpennpustus u ero crpykrypa. OcCHOBBI
OpraHu3an TpyAa Ha npeanpusTud. D(H(EKTHBHOCTH HMCIONB30BaHUS TEpCOHANa W PabOYero
BpemeHu. [IpomsBoaurenbHOCTh Tpyna M ominara Tpynaa. Opranuzanus 3apaOboTHOHW IUIaThl Ha
npennpustu.  CoctaB M CTPYKTypa  IPOMBIIIJIEHHO-IIPOU3BOJCTBEHHOIO  II€pCOHAA.
[Ipon3BOIUTENBHOCTh TPyAA: IOHATHE, IOKA3aTelad W METOIbl M3MepeHMs. MHamBuiayanpHas u
OOIIEeCTBEHHAsI MTPOM3BOAUTEIBHOCTD Tpy/Aa. Pe3epBsl u (hakTOphI MOBBIIICHUST TPOU3BOAUTEIILHOCTH
Tpyaa. @opMbl, CHCTEMBI U Pa3MEP OILIATHI TPYAA HA MIPEANPUATHH.
Monyasb 3. Texuuxo-3KOHOMUHECKUL AHATU3 UHHCEHEPHBLX PeUleHUll
3.1 Jloxoasl M pacxonpl Ha INPOU3BOJACTBO, U PEANN3ALMIO NMPOAYKLUUU Hpennpustus. Mznepxkn
MIPOM3BOJICTBA MPOAYKIUHU (ce0eCTOMMOCTh), MPUObLIb, PEHTA0ENBHOCTh M IIEHOOOpa3OBaHUE.
IToHsaTHe 3aTpaThl HA MPOM3BOJCTBO U PEAN3ALUI0 MPOIYKIMU (ce0eCTOMMOCTb). Buabl U 3HaueHne
kinaccupukanun 3atpar. CTpykTypa 3arpaT Ha NPOM3BOJACTBO M pPEATU3ALUI0 MPOAYKLHUU.
OcobeHHOCTH pacyeTa 3aTpaT Ha MPOM3BOJACTBO M pPEAIM3ALMI0 MPOAYKIHU B KOMIUIEKCHBIX
npousBojicTBaX. OCHOBHbIE MYTH CHHXXEHMsS 3aTpaT Ha MPOU3BOACTBO MPOAYKIHUH. JloXombl
npennpusatus. [TonaTue npuObUM U J0X0Ja NMPEeIIpUATHs, METObl UX pacdyera. PeHTabenbHOCTh, ee
BUJIBI U MeTO/IbI pacueTa. [lyTu noBblieHus: npuObLIN U peHTA0EIbHOCTH Ha MPEIIPUITUSX.
3.2 lleHooOpa3oBaHue W L€HOBasl MOJMUTHKA. LleHa Ha MPOAYKIMIO U MPUHIMIIBI IEHOOOPAa30BaHUSL.
Buner nen. CtpykTypa 1eHbl, cucTeMa IieH. B3aumocBsizu neH u usznepkek. LleHoBas monuTHKa.
PazpaboTka 11eHOBOI1 cTpaTeruu.
3.3 ®OuHAHCOBO-KPEIUTHBIE OTHOILIEHUS MPEeANpHUsITHl U cuctemMa HainorooOioxenus. [lonstue,
COCTaB M CTpyKTypa ¢uHaHcoB npennpuatus. CymHocTb, (QyHKIMM M 3agaud  (UHAHCOB
npeanpusitusi. CoOCTBEHHBbIE W 3aeMHbIE (DMHAHCOBBIC peCypchl. bajmaHC TOXOJOB W PacxoJoB.
HanoroBast mnosnutuka. IlpuHumnel HamorooOnoxeHus. Hamorm u miarexu, YCTaHOBJIEHHBIE
3aKOHOAATEIBCTBOM: BU/IbI, CTABKH, 00BEKTHI HAJIOTOOOJIOKEHUSI U CPOKHU YIIIAThl HAJIOTa B OIOJIKET.
4. O0beM y4eOHOI TMCHUIIUHBI:
4.1. Ounas ¢popma:

Bug yuebHoit paboTbl B 3auerHbIx B akanem.
SIMHATIAX qacax
OO0masi TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MUIAHY 3,0 108
AyIUTOpPHBbIE 3aHATHS: 1,0 32
Jlexumu (Jlek) 0,45 16




[Tpaktrueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
CamocTosITeIbHOC H3YUYCHHUE PA3ICTIOB TUCIIUIUIMHBI 1,1 40
Bup xouTpoJisi: 3a4er/3K3aMeH 1,0 IK3aMeH
(36)
4.2. 3aounas gopma:
Bun yaeOHol paboThl B 3aderHBIX B akanem.
eIUHUIIAX yacax
O0masi Tpy10eMKOCTh JIHCIUILIHHBI 110 Y4eOHOMY IIAHY 3,0 108
AyIUTOPHBIE 3aHIATHS: 1,0 32
Jlexumu (Jlek) 0,22 8
[Ipaktuueckue 3ausatus (113) - -
CamocrositeabHasi padora (CP): 2,0 91
CaMoCTOsTEIbHOE U3YUEHUE PA3/IEI0B IUCHUIIIMHbI 2,0 64
Bua koHTpoOJIs: 3aUeT/3K3aMeH 0,25 9K3aMeH
©)

AHHOTAIIUSA

K y4e0HOl nmporpaMme JUCHUILIHHBI
«IIpaBoBenenne» (b1.B.0/1.2)

1. Heau AUCHMILVIMHBI — TIOJIyYEHHUE OCHOB IPABOBBIX 3HAHUH, (OpMHpOBaHHE IMPABOBOU
KYJIbTYpPbl aKTUBHOT'O, 3aKOHOIIOCIIYIIIHOT'O I'PaK/IaHUHA.
2. B pe3yabraTe M3ydeHUs] JUCHUILUIMHBI 00YyYAIOLIUICA MO MporpamMme fakajaBpuara
HAOJIKEH .

Obnadams cnenyronumu 06mexkyasTypabsiMu (OK) komneTeHIusIMu:

CIIOCOOHOCTBIO MCIOIB30BAaTh OCHOBBI MPABOBBIX 3HAHUI B Pa3MUYHBIX cepax AeSITeNbHOCTU
(OK-4).

3uamo:

OCHOBBl POCCHUHCKOM IIPAaBOBOM CHUCTEMBI M POCCHMCKOIO 3aKOHOJATEIbCTBA, OCHOBBI
opranm3ani ¥ (YHKIUOHUPOBAHMS CYINEOHBIX ¥ HHBIX TPABONPUMEHUTEIBHBIX U
MPAaBOOXPAHUTEIBHBIX OPTraHoOB;

MIPABOBBIE M HPABCTBEHHO-ITUYECKHE HOPMEBI B cpepe MpodhecCHOHATLHOM NesTeNIbHOCTH,
MPaBOBbIE HOPMBI, PETYJIHUPYIONIUE OTHOIICHHE YeJIOBEKa K YEJIOBEKYy, OOIIECTBY,
OKpYKarollleil cpee;

mpaBa U 00S13aHHOCTH TPAKIAaHWHA;

OCHOBBI TPYJIOBOT'O 3aKOHOIATEIIbCTBA;

OCHOBaMU XO35IICTBEHHOTI'O MIPaBa;

MIPABOBBIE ACTIEKTHI TPOGECCHOHATHHON JAEeSITENEHOCTH.

Ymemy:

WCIIOJIb30BaTh 3TUYECKHWE W TMPABOBBIE HOPMBI, PETYJHUPYIOIIME OTHOIICHHE YEJIOBEKa K
YeNoBEeKYy, OOIIECTBY, OKPYXKAIOUIeH cpele, HCIONb30BaTh MpaBa M CBOOOABI UEIOBEKA U
TpakJIaHWHA TIPU Pa3pabOTKe COIUATBHBIX TPOCKTOB;

UCIIOJIb30BaTh W COCTAaBJISATh HOPMATHUBHBIE M TPABOBBIE JOKYMEHTBI, OTHOCSIIMECS K
po(hecCHOHANBEHOM IeATEeNhbHOCTH, MPEINPUHUMATE HEOOXOIMMbIE MEPBI K BOCCTAHOBJICHHUIO
HapyIIEHHBIX MPaB;

pealM30BbIBATH MpaBa H CBOOOJMBI YeJIOBeKa M TpakJaHWHA B pa3iIMYHbIX cdepax
JKU3HEEATEIbHOCTH;



— JlaBaTh HPABCTBEHHYIO OLICHKY KOPPYNIIMOHHBIM ITPOSBIICHUSIM.
Bnaodemu:
MOJy4eHHBIMU IPABOBBIMHU 3HAHUSMHU B IPOPECCUOHATILHON 1 MHBIX chepax NesTeTbHOCTH.
3. Kparkoe cogep:xanue 1ucCUMIIHHBI:

ITonsiTue n npusHaku rocyaapcersa. @opmsl rocynapersa. Pynkuuu rocyaapcersa. [lonarue u
npusHakyd IpaBa. OCHOBHBIE IIPABOBBIE CUCTEMbI COBpeMEHHOCTU. IloHSATHE M BHIBI MCTOYHUKOB
npaBa. OnpezneneHUe 3aKOHa M MOA3AaKOHHBIX akToOB. JleiicTBE HOPMATHUBHBIX IIPaBOBBIX AKTOB BO
BpeMmeHu. OOpatHas cuiia 3akoHa. [IoHsTHE TPaBOBBIX HOPM, UX cTpyKTypa. Cuctema nmpasa. YacTHoe
1 myOaumdHOE TIpaBo. MatepuanbHOE U IpolieccyaabHoe mpaBo. [IpaBooTHOMIEHHE: 00BEKT, CYOBEKT U
cojiep:kaHue npaBooTHoweHui. KOpunnyeckue paxTsl.

Koncturymusi — ocnoBHot 3akoH Poccuiickoit @enepauun. deneparuBHoe ycTpoictBo PD.
Cucrema rocynapcTBEHHBIX OpPraHOB W NpUHLMI paszaeneHus Biacted B PD. Ilonsatue rpaxkaaHcTsa.
[Tpuznanue, coOito/ieHHE, 3alUTa PAaBHBIX IMPaB >KCHIIMH M MYXYMH KaK OCHOBHas 00sS3aHHOCTh
rocyznapcTrBa.

[TonsiTue u mpeamer aaMUHUCTpaTUBHOro mpasa. OOmias xapakrepucrtuka Kopekca PO 00
aJIMMHHUCTPATUBHBIX IIPAaBOHAPYIICHUAX. AJAMHMHHUCTPATHBHBIC INPABOHAPYIUCHHMA: IIOHATHE U
MIPU3HAKU. AJIMUHUCTPATHBHAA OTBETCTBEHHOCTb: IOHATUE U NpuHUMNLL [loHATHE, nmpu3HAKK U
BH/Ibl aIMUHUCTPATUBHBIX HAKA3aHUM.

[TonsiTue W mpeAMET YroJIOBHOTO IpaBa. YTOJOBHAs OTBETCTBEHHOCTh: IOHSATHE, OCHOBAHUE
BO3HUKHOBeHUs. [loHsATHE MpecTyUIeHusi: Ipu3HaKy, cTpykTypa. Coctas npectyruienus. Coydactue
B npecTyruieHud. OOCTOATEeNbCTBA, UCKIIOYAIONINE NPEeCTYNHOCTh AesHus. [loHsTue, neau u BUAbI
HaKa3aHWi. YTo/I0BHAsA OTBETCTBEHHOCTh 32 COBepllIeHHe NMpecTyIUIeHUu. Y CIOBHOE OCYKICHHE,
OCBOOOXKJICHHE OT YrOJIOBHOM OTBETCTBEHHOCTH. lIpeaMer M 0OBEKT KPUMMHAIMCTUKU. MeToasl U
3aJaul  KpUMUHAIMCTHKH. [loHATHE KpuMuHamuctuyeckod wuneHTH(GuUKkanuu. OOBEKTHl W BUABI
KpUMHHAIMCTUYECKON unaeHTuukanuu. KpuMmuHanucTuueckas TexHMKA. KpuMuHanucTHueckas
TaKTHKa.

OKOJIOTUYECKOE NIPaBO: MOHATHE, NPEAMET METOJ M MCTOYHUKU 3Kojormdyeckoro mpasa PO.
[TonsiTHEe, BUIBI U CTPYKTYpa 3KOJOTUYECKUX MTPABOHAPYIIEHUH, OTBETCTBEHHOCTh 33 UX COBEPIICHHE.

[Tonsatue wuHpopmanuu. OTBETCTBEHHOCTh 3a HapylIeHME 3aKOHOAATENbCTBA O 3alUTe
uHpopmanuu. l'ocynapcTBeHHas — TaliHa:  TOHATHE,  3allUTa, [PaBOBOE  PETyJIUPOBaHUE
rOCyJapCTBEHHOH, cimyxeOHoi u uHON uHpopmauuu. KoHnpuneHumanbHas uHGOpMaIUs: MOHATHE,
BU/IBI U 3alUTA. 3alllMTa EPCOHAIBHBIX JaHHBIX I'PaXk/laHUHA.

[TonsiTve, mpeaMET U METOJ TPakJaHCKOTo IpaBa. [IoHATHE Ipa)1aHCKOrO MPaBOOTHOIIEHHUS,
ero crneuuduka. CTpyKTypa TpaxAaHCKOTO MpaBooTHoueHus. [IpaBogeecriocoOHOCTh CYOBEKTOB
IpaXJaHCKOIO MPaBOOTHOILIEHMs. ['pakgaHe Kak CyOBEeKTH TpakAaHCKoro mnpasa. dusnyeckue u
IOpUANYECKUE JIMLA: TOHATHE, TNpu3Haku, Kiaccupukanus. IOpuanueckue ¢aktel. IlpaBo
cooctBeHHocTH. IloHsatme aBTOpckoro mpaBa. [loHstTue mareHTHoro mpaBa. Ilonsarue
uHTeekTyanbHoil cooctBenHocTH (MC) u nckmountensHoro npasa. Kinaccupukauus UC. Cucrema
IIPaBOBOM OXPaHbl HHTEIUIEKTYaJIbHONH COOCTBEHHOCTH, aBTOPCKUX U MAaTEHTHBIX MPaB.

[TonsiTe XO3sIMICTBEHHOTrO (MpeANpUHUMATENHCKOr0) TMpaBa. llpeamer Xo3siICTBEHHOTO
(IpeanpUHUMATENBCKOTO) TpaBa, IPU3HAKM, METOABl IpPaBOBOro perynuposanus. llonarue
XO03MCTBEHHOW U MPEATPUHUMATEIIBCKOMN 1E€ATEIbHOCTH.

[TpaBoBOE peryanpoBaHue CEMEWHBIX OTHOLICHUN. 3aKiIl0ueHue U npekpaienue opaxa. [Ipasa u
0o0s;3aHHOCTH pojauTened W nered. AmmumeHTtsl. Dopmbl BOCNUTaHUSA JETEH, OCTaBIIUXCS 03
MOTIEYEHUS POAUTETIEH.

IIpeamer u meTox TpymoOBOroO IpaBa. TpydoBOMl JOrOBOp: IMOHATHE, CTOPOHBI, COJAEPKAHME.
Pabouee Bpemsi. Bpems otasixa. Tpynoelie criopsl. Juciuminaa Tpya.

IlonsTne u wucroku koppynuuu. HopmaruBHoe omnpeneneHue koppynuuu. [IpuumHsl
pacripocTpaHeHust koppynuuu. Haka3zyemble u HeHakazyemble (opmbl koppynuuu. CKphIThIE
(;maTteHTHBIE) POpMBI KOppynHH. POpMbI KOppYNUUU-TIpEcTyIUIeHHs. POPMbI KOPPYIIUU-TIPOCTYIIKA.
®opmMbl MONUTHYECKOH Koppynuuu. HopmaTuBHBIE NpaBOBble aKThl B cdepe MPOTHBOJACHCTBUS
koppynuuu. @enepanbHbliil 3akoH 0T 25.12.2008 Ne 273-D3 «O npoTHUBOIEHCTBUU KOPPYIILIAN.



4. O0beM y4eOHOI TUCHUIIHHBI:
4.1. Ounas dopma:

Bunpr yueOHOM paboThI B 3aueTHEBIX B akazem.
eIUHHIIAX yacax
O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY IIAHY 3,0 108
AyIUTOPHBIE 3aHITHSI: 0,9 32
Jlexumu (JIek) 0,45 16
ITpaktuyeckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Bua koHTpOJIA: 3a4eT / IK3aMeH 3a4yer
4.2. 3aouHas opma:
Buzsl yaeOHOM paboThI B 3aueTHbIX B akanem.
eIMHULIaX yacax
O0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
AyIMTOPHBIE 3aHATHS: 0,11 4
Jlexumu (JIek) - -
[IpakTuueckue 3ansatus (113) 0,11 4
CamocrositesbHas padora (CP): 2,78 100
Bup xoutpoJsi: 3a4er / 3k3amMeH 0,11 3auer
(4)
AHHOTAIIUSA

K Y4e0OHOM nporpamMMe JUCHHUILIHHBI
«Teopus BeposiTHOCTEl U MaTemaTndeckas crarucruka» (51.B.0/1.3)

1. Heap AucHUIUIMHBI — (QOPMUPOBAHUE Y CTYIEHTOB CHUCTEMBl OCHOBHBIX MOHSITHIA,
WCIIOJIb3YEMBIX IS TOCTPOCHUS BAKHEHINIMX MAaTEMaTHYECKUX MOJEICH, W YMCHHS
HCIOJIb30BaTh MAaTEMATUUECKHUE METOIbI ISl OMTMCAHMSI PA3TTUYHBIX MTPOIIECCOB.

2. B pesyabTaTe M3ydyeHUs] JUCHUILUIMHBI 00ydalomuiics Mo mporpaMMe 0akajiaBpuara
JMOJIKEH:

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) komnerenusmu:

— CINOCOOHOCTBIO TUIAHHUPOBATh U MPOBOIUTH (U3MUYECKHE W XUMHYECKHE OSKCIIEPUMEHTHI,
MPOBOANTE 00pPabOTKY MX PE3yJIbTATOB M OICHUBATH ITOTPEITHOCTH, BBIABUTATH THIIOTE3bI U
YCTaHABIIMBATh TPAHUIIBl MX NMPUMEHEHHUS, MPUMEHSITh METOJbI MaTEMaTHICCKOTO aHAJIM3a U
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO U dKCIIepUMeEHTaIbHOTO ucciaenoBanus (ITK-16).
3namo:

— OCHOBBI TEOPUH BEPOSTHOCTEH M MATEMaTUIECKOW CTaTUCTUKU;

— MareMaTHYeCKHEe TEOPUHM W METOJBI, JIeKAIINe B OCHOBE IOCTPOCHUS MaTEMAaTHUYECKUX
MOJCICH;

— OCHOBBI IPUMEHEHHUS MATEMATHYECKUX MOJIENIel U METOOB.

Ymemn:

— BBIOMpATh MAaTEMATHYCCKUE METOBI, IIPUTOTHBIC JJIS PEIICHUST KOHKPETHOH 3a1a4u;

—  HCMOJB30BaTh MAaTEMaTUYECKUE TOHATHS, METOABl U MOJENH [Isl OMUCAHUS PA3TUYHBIX

MIPOIIECCOB;

— BBISBJIATH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, JISKAIIFe B OCHOBE KOHKPETHBIX MPOIIECCOB;

— HCIIOJIb30BaTh OCHOBHBIE METOBI CTATHCTUYCCKOW 00pa0OTKH TaHHBIX;

— MPUMEHATH MAaTEeMAaTHYCCKUE 3HAHUS Ha MEXTHCIUIIMHAPHOM YPOBHE.

Braoems:

— ocHoBamMH (YH/IAaMEHTANbHBIX MATEeMATUYECKUX TEOPUHM W HaBBIKAMU HCIIOIH30BAHUS




MaTEeMaTHYECKOTO anrmapara;
— METOJIaMH CTaTUCTUYECKOU 00pabOTKH WH(MOpMAIUH.

3. Kparkoe cogepkaHue IMCUUNJIUHBI:
1. Teopus eepossmnocmeii. Cnyuaiinvie 6eIU4UHbL U UX 3AKOHbI PACNPEOETIeHUS.
[Ipeamer Teopun BepositHocTed. CirydaitHbie coObiThs. [IpoTrnBononoxkueie coObiTHs. HesaBucrumelie
coObITHs. OTHOCUTENBbHAA YacToTa. Kiaccuyeckoe M reOMETPHYECKOE OINPE/IEICHUE BEPOSTHOCTH.
DJieMeHTapHas Teopusi BepOsATHOCTEW. MeTonbl BbIUMCIEHUA BepoaTHocTed. I[IpoctpaHcTBO
3JIEMEHTapHBIX coObITH. Kiaccndeckoe omnpeneneHne BEpOSTHOCTH. Anredpa COOBITHI: TEOPEMBI O
BEPOSATHOCTH CYMMBI COOBITHII, IPOTUBOIOIOKHBIX COOBITHI, CyMMa BEpOSITHOCTEH HECOBMECTHBIX
COOBITHH, 0O0pa3yloUMX TOJHYI0 Tpynmy. AKCHOMaTHYECKOE OIpENeIeHHE BEpPOSATHOCTH.
CraTucTudeckoe ONpeIesIeHHe BEPOSITHOCTU. YCIOBHAs BEPOSITHOCTh. TeOopeMbl O BEPOSTHOCTU
MIPOU3BEICHNUS 3aBUCHMBIX M HE3aBUCHMBIX coObITHiA. [lonHast BeposTHOCTh. [I0BTOpHBIE MCTIBITAHUS.
®opmyna bepnymu. JlokanbHas u nHTErpaibHas Teopembl Myaspa-Jlannaca. @opmyna [lyaccona.
[lonsTue cnyuyaiiHOM BenUYMHBL. JIMCKpPETHbIE M HENpPEPHIBHBIE CIy4yallHble BEJIWYMHBI. 3aKOH
pacnpeseneHus cay4yaitHoi BenuuuHbl. DYHKIMS paclpeneieHus, ee cBoiicTBa, rpaduk. [lnotHOCTH
pacnpesielieHuss HENpepblBHOM ClydyallHOW BEIMYMHBI (IUIOTHOCTH BeposiTHOcTH). Dopmyna ais
BEPOATHOCTH TMOMAJIaHUSI HEMPEPhIBHOW CIIyd4allHON BETUYMHBI B JAHHBIM WHTEpPBaJ, BBIPAKCHHBIN
4yepe3 IUIOTHOCTh BEPOSTHOCTH, TEOMETPUYECKUN CMBICI (OpMYIbl. BUHOMHUabHOE pacmpesesieHue,
pacnpenenenue Ilyaccoma, paBHOMEpHOE  pacHpelelieHHe, HOpMalbHOE  paclpeneieHue,
AKCIIOHEHIIMAJILHOE paclpesiesieHuE.
2.MaTemMaTH4eCKas CTATUCTHKA.
[Ipenmer Marematumueckoi cratucTUKU. (OCHOBHBIE 3aJaud  MaTeMaTUYeCKOM CTaTUCTUKH.
Brei6opounsiii meroa. Cratuctuueckoe omucanue. Bpibopku. ['mcrorpamMmma W IMOJMIOH YacToT.
Cratuctuueckas (dMnupuueckas) QyHKUMs pacrpeneiacHus. BplOOpodHbIE XapaKTEepUCTUKU M HMX
pacnpenenenus. CocrosTenbHble, 3QQEKTUBHBIE CMEIIEHHBIE 1 HECMEIICHHbBIE OLICHKH MapaMeTpOB.
CraTucTuueckoe cpeiHee, CTaTUCTUYECKas JUCIEPCUsl U CTAaTUCTUYECKOE Cpe/lHEE KBAJAPAaTUUHOE KaK
TOUEYHbIE OLICHKM HEU3BECTHBIX: MATEMAaTUYECKOTO OKUAAHMS, TUCIIEPCUH, CPEAHETO KBAIPATUUHOTO
OTKJIOHEHMs. [loBepuTenbHbIE HMHTEpPBalIbl M HMHTEpPBAJIbHBIE OLIEHKHU. JlOBEpUTENbHbIE OIEHKU
HEU3BECTHON BEpOATHOCTH MO OONbIIMM BBIOOpKaM. JloBepuTenbHas OLIEHKAa MaTeMaTH4YeCKOIro
OXKUJAHWS TIpU HEU3BECTHOW aucrnepcuu. JloBepuTenbHas OLIEHKAa CPEAHEr0 KBaJApPaTUYHOIO
oTkJoHeHus. TouHble BbIOOpOYHBIE pacmpeneneHus: CrelofeHTa (t- pacnpenenenue), duiepa-
Cuenexopa (F-pacnpenenenue), [Tupcona (xz-pacnpez[eneHHe). [IpoBepka CTAaTUCTUYECKUX THIOTE3.
MaremaTnueckrne METObl IPOBEPKH CTATUCTUUECKUX TUIIOTE3. DJIEMEHTBI TEOPUH KOPPEIISALIHH.

4, O0beM yueOHOI TMCUNITHHBI:
4.1. Ounas gopma:
Bunpl yue6HOI paboThI B 3aueTHBIX
B akagem. gacax
SIMHUTIAX
O0masi TPy10eMKOCTh JUCHUILINHBI 110 y4e0HOMY TJIAHY 3,0 108
AyIUTOPHbIE 3aAHSITHS 1,33 48
Jlexiuu (JIek) 0,44 16
[Mpaktndeckue 3austust (I13) 0,88 32
CamocrositebHas padora (CP): 1,67 60
3aver ¢
Bujx koHTpoOJIA: 3a4eT/3K3aMeH - .
OIIeHKOIi
4.2. 3aouHas popma:
Bunst yaeGHoi paboTh B 3auerHBIX
B akanem. gacax
CIMHUTIAX
OO0masi Tpy10eMKOCTh JUCHUILINHBI TI0 y4eOHOMY TJIAHY 3,0 108




AyYIUTOPHBIE 3aHATHSL: 0,33 12
Jlexunu (Jlek) 0,11

[TpaxTuueckue 3ansatus (I13) 0,22 8
CamocrositeasHas padora (CP): 1,67 92
Buja xoHTpoOJIs: 3aUeT/IK3aMeH 0,11 Ba(';r;,T

AHHOTAIUA
padoueil mporpaMMsbl AUCHUIINHBI
«JlaGopaTopHblie padoTsl o oprannveckoit xumun» (b1.B.0/1.4)

1. Heap AUMCOMIUIMHBI — TPHOOpETEHUE OOYYAIONMMHUCS OCHOBHBIX HAaBBIKOB CHHTE3a
OpraHUYECKUX BELIECTB.
2. B pe3yabTaTe U3ydeHUsl AUCHHUILUIMHBI 00yYAIOLIUIICA MO MporpamMme OakajaBpuara
HOJIKEH:

Obaaoams crnenyromumu npodeccruonanbabiMu (ITK) koMmmeTeHIusIMU:

CIIOCOOHOCTBIO TJIAHUPOBaTh U MPOBOIAUTH (PU3NYECKUE M XUMHUYECKHE HKCIIEPUMEHTHI,
MIPOBOANTH OOPa0OTKY WX PE3yJIbTaTOB M OICHWBATH IMOTPEIIHOCTH, BBIABUTATh THIIOTE3HI
yCTaHaBJIMBATh I'PAHULIBI UX MPUMEHEHUs, TPUMEHATh METO/bl MAaTEMAaTUYECKOIO aHalu3a U
MO/ICJIMPOBAHUS, TECOPETUUYCCKOTO M IKCIIEpUMeHTaIbHOTO rccienoBanus (I1K-16)
FOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB, COCIUHEHUU U
MaTepUaJIOB HA UX OCHOBE JJIsl pelIeHus 3a1a4 npodeccuonanbhoi aestenbuoctu ([1K-18)
TOTOBHOCTBIO M3y4aTh HAYyYHO-TEXHHUYECKYI0 HMH(OPMAIINIO, OTEYECTBEHHBIN M 3apyOeKHBIM
ombIT 10 Tematuke uccienoBanus (ITK-20).

3nams:

TEXHUKY O€30MaCHOCTH B JIA0OPATOPUU OPTraHUYECKON XUMHH;

MPUHIIMITEI 0€30MTaCHOTO 0OpAIIeHUs C OPTAaHUYECKUMU COCTUHEHUSIMU;

METO/Ibl U BUJIBI XpoMaTorpauu JJist ONPEACIICHUs COCTaBa PEAKIIMOHHON CMECH;
TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIIETIEHUS, OYHUCTKH W UIACHTH(PUKAIUU OPTraHHUYECKUX
BEIIIECTB;

HKCIIEPUMEHTAIIbHBIE METO/bl MPOBEACHHUS OpPraHMYECKUX pPEaKUuid, MPOTEKAIoLUX IO
Pa3IUYHBIM MEXaHU3MaM;

OCHOBHBIE 0011[Me METOAMKH B3aUMHOMN TpaHCHOpPMAIUH KIACCOB OPraHUUYECKUX COSAMHEHUN.
Ymems:

NPUMEHATh TEOPETHUYECKHE 3HAHUSA U OKCIEPUMEHTAIbHBIE METOJAbl  UCCIEIO0BAHUS
OpraHUYECKON XMMHUH MPU PEIICHUHU MPOo(HEeCCUOHATBHBIX 3a/1a4;

chopMynupoBath MpodieMy u 000CHOBATH BHIOOP MPUOOPOB M IKCIIEPUMEHTAIBLHBIX METOOB
HCCTIEIOBAHMS, TIOCTABUTH TIEJIH U 33/1a91 U HAMETUTD ITYTH UX JTOCTHKCHHUS;

CHUHTE3UPOBATH COEAMHEHUS 10 MPEIJIOKEHHON METOIMKE;

MPOBECTH BBIICJICHUE W OYHCTKY CHUHTE3MPOBAHHBIX BEIIECTB HAa OCHOBE TEOPETUUYECKHX
3HAHUU 110 OPTAHUYECKOU XUMUHU;

BBIOMPATH PAIMOHATBHBIA CITIOCO0O BBIJICICHUS M OUMCTKH OPTaHMYECKOTO COCTMHEHHSI;
MPEJICTaBISITh JAaHHBIE JIA0OPATOPHOTO WCCIEAOBAHUS B BHJE TI'PAMOTHO O(GOPMIICHHBIX
METO/IHK;

MPOBOJIUTh AHANM3 M KPUTHYECKU OILICHUBATh MOJYYEHHBIE SKCIEPUMEHTAIbHBIE aHHBIE,
000011aTh 1 1e7aTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ MPOBENEHHBIX OIBITOB,

BBIOpaTh c1O0CO0 MACHTU(DUKAIIMH OPTaHUYECKOTO COSTUHEHUSI.

Braoems:



— KOMIIJIEKCOM COBPEMEHHBIX dKCIIEPUMEHTAIIBHBIX METOJ0B OPraHUYECKONH XUMHH ISl PELICHUS
KOHKPETHBIX MCCIICNOBATENbCKUX 33124,

— OKCIIEPUMEHTAIBbHBIMU METO/IaMU IPOBEACHUSI OPraHUUECKUX CUHTE30B.

— OCHOBHBIMM METOJaMU UACHTU(DHUKAILIMY OPIraHUYECKUX COeIMHEHUN

— npuemMamu 00pabOTKH U BBIACTICHHUS CHHTE3UPOBAHHBIX BEILIECTB;

— 3HAHWAMM OCHOBHBIX 3aKOHOB OpPraHMYECKOM XMMMM U1 COIEPKATECIBHOM MHTEPIIpPETALMH

IIOJIYYEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTATOB.
3. Kparkoe cogep:xanne 1ucUHMIIHHBI

be3onacHbie mpreMbl U paBuiia paboThl B 1AOOPATOPUN OPraHUYECKONH XUMUH.

OOume wMeroabl paboTel B JabopaTopuu opranumdeckoil xumuu. Ilocypa, Hamboiee dvacto
npuMeHsiemas B jabopatopun. HarpeBanme. Oxmaxnaenue. IlepememmBanue. MeToasl
UACHTUGUKALMM W OYMCTKHM OpraHUYeCKUX BemecTB. MaeHTudukanus OpraHMYecKUX BEIIECTB
MOCPENICTBOM pa3nuuHbIX BuaoB xpomarorpadhuu (TCX, xpomarorpadus Ha Oymare, HOHOOOMEHHas
xpomarorpadus, BOXKX), temmeparypsl miaBiieHuss W pedpakTomMeTpund. MeTonbl CIEKTPaIbHON
UACHTU(DUKAIINHA OPTAaHUIECKUX COSIUHEHHIA.

[lenn ¥ 3agaum SKCIEPUMEHTa B OPraHUYECKOM CHHTe3€. TeopeTnyeckne OCHOBBI IIpoLEcCa.
Bri6op ycnoBumii peaknuu. Pacuer cuHte3a. OOmume mpaBuia MOATOTOBKH M TPOBENEHHS CHHTE3A.
Texnuka 6e3onacHoctu. [Ipubop ns nposenenus cuntesa. Ilpoenenue omneita. KoHTposs 3a Xxo10M
peakuuu. Bpiaenenue, ounctka W aHanu3 npoaykra. CHHTE3bl BEUIECTB pA3JIMYHBIX KJIACCOB
OpraHMYECKUX coequHEeHUH. [IpoBeneHne SKCIEpUMEHTANIBHBIX METOJOB HUCCIIEI0BAHUS PEAKLIMIA.

IIpoBenenue peakuil, NPOTEKAOIIUX 10 MEXaHU3MAM:

— HYKJICO(QHIBHOTO 3aMEIIEHUS — CUHTE3 I'aJIOr€HaJIKaHOB;

— HYKJICOPWIBHOTO TPUCOCIMHEHUS — CHHTE3 CJIOXHBIX AI(PHUPOB KapOOHOBBIX KHCIIOT,
aMHJI0B KapOOHOBBIX KUCIIOT, a30TCO/AEPIKAIINX aIbJIEIHI0B U KETOHOB;
— DJIEKTPOQWIBHOTO 3aMEIEHUs B apoOMaTHMYECKOM psAgy — peakUuud HUTPOBaHMUS,

OpoMupoBaHus, CYIb(PUPOBAHUS;

— peaKIuil TUa30THPOBAHUS M a30COUCTAHUS;

— peakinuil oKucieHus (cuHTe3 areToHa, 1,4-0eH30XMHOHA, OCH30MHON KHUCIOTHI) H
BOCCTaHOBJICHHSI.

4. O0beM y4yeOHOWH AUCHHUILINHBI:

4.1. Ounas dopma:

Bunsl yaeOHOM paboThI B 3aueTHbIX B akanewm.
eIMHUIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AyIUTOpHBbIE 3aHATHSA: 1,11 40
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ansatus (I113) - -
JlabopaTopus 3austus (JIab) 1,11 40
CamocrositesbHas padora (CP): 0,89 32
Buj koHTpoJIsi: 3a4eT / IK3aMeH 3aver ¢
] OLICHKOM
4.2. 3aouHas gopma:
Buzsl yaeOHOM paboThI B 3aueTHbIX B akanewm.
eIMHUIaX qacax
O0mas TpyA0eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 72
AyIUTOPHBIE 3aAHSITHSI: 0,28 10
Jlexiuu (JIek) - -
[Ipaktuueckue 3ansatus (I113) - -
JlaGoparopus 3ausTus (J1ab) 0,28 10
CamocrosiTesbaas pa6ora (CP): 1,61 58
Bun xkouTpoJisi: 3a4er / 3k3aMeH 0,11 3auer ¢




OIIEHKOM

(4)

AHHOTAIUA
pado4eil NporpaMmal AUCHUIIMHBI
«TeopernyecKkue OCHOBBI TEXHOJIOIMH Heoprannveckux BemecTs» (b1.B.0/1.5)

1. Meab IUCHUIUIHHBI: TPUOOpPETeHHE OOYYAIONIMMUCS 3HAHMA OOIMMX 3aKOHOMEPHOCTEH
MPOTEKAHUS OCHOBHBIX IIPOLIECCOB TEXHOJOTUU HEOPTaHWYECKUX BEIIECTB M OOOCHOBAaHUHU HX
ONTUMAJIBHBIX TEXHOJOTUYECKUX NTAPaMETPOB U MOKa3aTesei.
2. B pe3yabTare n3yueHus AMCUMIJIMHBI 00yJaloUiics o nporpamme OakanaBpuara JOHKEH:
osradems cnenyrommmu npodeccnonansubivu (1K) komneTeHIusIMH:
- CIOCOOHOCTHIO TUTAHUPOBATH U MPOBOIUTH (UZNYECKUE U XMMHUYECKUE HKCIIEPUMEHTHI, IPOBOIUTH
00paboOTKy WX pEe3y/lbTaTOB M OICHWBATH IOTPEIIHOCTH, BBIIIBUTATh THIIOTE3bI M yCTAaHABIUBATH
IPAaHMIBl WX NOPUMEHEHUs, NPUMEHATh METOAbl MAaT€MAaTHUYECKOrO0 aHalh3a U MOJEIMpPOBaHUS,
TEOPETHYCCKOTO M AKCIIepUMeHTaIbHOro uccienoanus (I1K-16);
- TOTOBHOCTBIO UCITIOJIb30BaTh 3HAHHE CBOMCTB XUMHUYECKUX 3JIEMEHTOB, COEIMHEHU U MaTepUaIoB Ha
MX OCHOBE JUIS pelicHus 3a1a4 npodeccuonanboit aesrenbHoctu (ITK-18);
- TOTOBHOCTHIO U3y4aTh HAYYHO-TEXHUYECKYIO MH(OPMAIINIO, OTEYECTBEHHBIH U 3apYOEKHBIN OIMBIT
no Tematuke uccienoBanus (I1K-20).
3namo:
- TEOPETUYECKUE OCHOBBI MOTYYCHUSI HEOPTAaHUYECKUX BEIIECTB;
- MEXaHU3Mbl OCHOBHBIX HEOPTraHMYECKHUX PEAKIHii U UX 00IMe KHHETHUYECKHE 3aKOHOMEPHOCTH;
- METOJIbI ONITUMU3AIIUN TEXHOJIOTUUECKHX MTPOILIECCOB MPOU3BO/ICTBA HEOPTaHUUECKHUX BEILIECTB;
- TEXHONOTHWI0O W OOIIMe TMNPUHIUIBl OCYIIECTBICHUS XHUMHUYECKUX TPOIECCOB OCHOBHOTO
HEOpPraHMYECKOT0 CUHTE3a;
Ymemn:
- UCHOJb30BaTh METOJbl HCCIIEJJOBAaHMSI U ONPEIENICHUs IapaMEeTPOB IPOLIECCOB OCHOBHOTO
HEOPraHUYeCKOro CUHTE3a;
- AaHAJIM3UPOBATH B3aUMOCBSI3b TEXHOJIOTHYECKUX MapaMeTpoB U 3 (HEKTUBHOCTH TpoIlecca U KauecTBa
IPOLYKLIMH;
- MPOBOAUTH IKCIIEPUMEHTHI 10 33/ITaHHBIM METOIMKAM;
- AaHAJIU3UPOBATH PE3YyJIbTAThl SKCIEPUMEHTOB;
Braoemy:
- METOJJaMU Kau€CTBEHHOT'O M KOJIMYECTBEHHOI'O aHAJIM3a HEOPTAaHMYECKUX BEILIECTB;
- METOJIaMU TEOPETUYECKOTO U AIKCIEPUMEHTAJIbHOIO HCCIIEJOBAHMSI TEXHOJIOIMYECKUX IPOILIECCOB
MIPOU3BOJICTBA HEOPTaHUYECKUX BELIECTB;
- IIOCTPOCHUS ¥ ONITUMH3AIINN TEXHOIOTUUECKONU CXEMBI.
3. KparTkoe cogep:kaHue JUCHUIINHBI

Monaynbs 1. OIHOKOMIIOHEHTHBIE M JIByXKOMIIOHEHTHBIE CUCTEMBI. J(MarpamMmbl COCTOSTHUS
JIBYXKOMIIOHEHTHBIX CHUCTEeM: monutepma, nonubapa. Ilonms kpucramnmzanuu. DBTeKTHKA. KpuBbie
pacTBOPUMOCTH M IUIABKOCTH C SIBHBIMH M CKPBITBIMH MakcuMymamu. [lporecchl ucnapeHwus,
KPUCTAJUIM3ALUU, OXJIaXKICHUS U HarpeBaHus. TpeXKOMIIOHEHTHbIE CUCTEMBI. /[narpaMmbl COCTOSIHUS
TPEXKOMITIOHEHTHBIX cucTeM. CucreMbl ¢ cOOpa3oBaHMEM KpUCTAIOTHAPATOB. JIBOWHBIE cCOMH:
KOHTPYSHTHO PACTBOPSIOIIMECS W WHKOHTPYIHTHO pacTBopstomuecs. IIpouecchl pacTBopeHus
WCTIapeHUs.

Bunbl mpoiieccoB pacTBOpeHHUs TBEPIBIX BEHIECTB: (PU3UUECKOE pPACTBOPEHUE, XUMUYECKOE
pacTBOpEeHHE, IKCTparupoBaHwe U3 TBepAoro. CKOPOCTh PACTBOPEHUS W TYTH €€ TTOBBIMICHUS.
[Iporeccel BblleNaunBaHUs.



Kpucranmnuzamuss u3 pactBopoB. [lomurepmudeckass U U30TepMUYECKash KPHUCTATUIM3AIUS.
BricanmuBanne. Ocaxaenue. Ctaann kpuctayumzanui. OOpa3oBaHHe 3apOJbIIIeH KPUCTATMYECKON
(a3l

Kunernka wMaccoBoii kpuctaim3anuu. CBs3b MEXKAY CKOPOCTHIO KPUCTAIM3ALUH U
pa3mepamu 00pa3yroLUMXCcs KPUCTAIIOB. BinsiHUe CTeNeHn nepechileH sl pacTBOPOB, TEMIIEPATYPHI,
BSI3KOCTH, TIOBEPXHOCTHOT'O HATSHKEHHS, EPEMEUINBAaHUS HAa CKOPOCTH Ipoliecca KPUCTATU3AUUU U
pasMep oOpasyromuxcst kpuctamwioB. Cokpucrammmsanus npumeceid. MHTEHCHpUKAIUS TPOIECCOB
KpucTtamu3anuu. [IpombliieHHbIE METO Il KPUCTATU3ALINH.

Monayns 2. Wouubiii oOMeH. OCOOEHHOCTH HCIOJBb30BaHUS MOHOOOMEHHBIX IPOLIECCOB B
MOJIyYEHUH HEOPraHW4ecKHX BemiecTB. Turmbl MOHUTOB. KaTMOHOOOMEHHBIE, aHHOHOOOMEHHbBIE WU
amop¢Hbie MOHOOOMEHHBbIE CcMOJbl. CBOICTBA HOHHTOB, OOMEHHAs E€MKOCTh, TEPMOXHMHYECKAs
CTaOUIIbHOCTh, MEXaHUYECKas! IPOYHOCTh, OCMOTHYECKAsl CTAOMIBHOCTh. TepMOAMHAMUKA U KHHETHKA
nonnoro oomena. Koapduuuent pacrpenenenus nonos. CenekTuHocTs. Pa3nenenne cMecu HOHOB.
DOKCTpaklUsg B TEXHOJOTMM HeOpraHmdyeckux coyied u kuciaoT. CBOHCTBAa OSKCTPAareHTOB U
CEJICKTUBHOCTh HM3BJICUCHHUS. OKCTPAKUMA HEUTpaJbHbIMM peareHtamu. KatnoHooOMeHHass u
aHMOHOOOMEHHAs SKCTpaKklusa. B3auMOCBsA3b CTPOEHUS SKCTPAreHTOB, SKCTPAKIIMOHHON CIIOCOOHOCTH
u  cenektuBHOCTU.  Kpurtepum  BbIOOpa  skcTpareHToB.  OIHOCTyNEHUYaTas  AKCTPAKIIHS.
MHorocryneHuarass IpOTUBOTOYHAS SKCTpakius. MaTepuanbHblii OalaHC U OCOOCHHOCTH pacuera
SKCTPAKIIMOHHBIX KACKAJIOB.

AGcopbuus. I[IpumeHeHre aOCOPOLMOHHBIX MPOLECCOB B TEXHOJIOTUHM HEOPTaHMYECKUX
BelecTB. PaBHOBeCHE W KHHETHMKA Ta30XKHIKOCTHBIX peakiui. JuddepeHimanbaple ypaBHEHUS
abcopO1u ra30B HEMOABMKHBIMU KHUAKOCTAMU U uX perienus. Kosdduument yckopenus adbcopOuuu
B CclIydae HeOOpaTHMBIX MTHOBEHHBIX PEAKIIHH Ta3a ¢ )KUJIKOCThI0. OCOOCHHOCTH pacdyera adcopOIu,
COIIPOBOXKAAEMOI 00paTUMOil peakiuen.

AOGcopOIus mepeMemrBaeMbIMU JKUAKOCTSIME U ee Mojenu. Pacuer ckopoctu abcopbumw,
COIPOBOXKAAEMON XUMUYECKOM peaKiuei.

Monyne 3. Apncopbuums. Buael amcopOmuy W WX NPUMEHEHHE B TPOMBIIUICHHOCTH
HEOpraHWuYecKux BemiecTB. M30uparenbHOCTh ancopbuuu, koddduumeHT pazaeneHus. Kuneruka
a7IcoOpOIMU U IeCOPOIIMH U3 TPaHyIl acOpOeHTA.

Jlunamuka anacopOuuu. YpaBHEHHWE MaTepHallbHOTO OamaHca. Mopaenu AWHAMUKH aJcOpOIUu:
paBHOBECHAsI U HEpaBHOBECHAs M30TEpMUYECKasl afcopOuMs, Hen3oTepMuueckas aacopouusd. nuna
30HBI MacCOIIEPENAUH U €€ ONPECIICHUE.

Karanu3 w karamurhueckue Tmpouecchl. Buabsl Karanu3a: TOMOIEHHBIM M TE€TEPOTEHHBIM,
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIN, KHUCIOTHO-OCHOBHOHM, NONU(MYHKIIMOHATBHBIA. [eTeporeHHbIN
KaTaJlu3 B TEXHOJOTUU HEOPTaHUYECKHUX BEIECTB.

[IpoGnema Hay4HO-00OCHOBAHHOTO MOA0Opa KaTaiu3atopoB. Poib XUMHUYECKOTo cOCTaBa, yAeIbHOU
MMOBEPXHOCTH, TOPUCTOCTU, Me(EKTOB CTPYKTYphl. I[IpoMoTupoBanue karamuzatopoB. (CBoiicTBa
MIPOMBIIIJICHHBIX KaTaIU3aTOpOB. AKTUBHOCTh. CeleKTUBHOCTh JAeicTBUS. CTaOMIbHOCTh paOOTHI BO
BpeMeHH. MexaHudeckass NpPOYHOCTh. ['MapaBinyeckoe coONpoTuBIeHHE ciosi. Macco- u
TEIUIONEPEeHOC B 3epHe KaTanuzatopa. OCHOBHBIE (DaKTOPHI, BIUSIOIINE HA CBOMCTBA IPOMBIIIICHHBIX
karanu3aTtopoB. CocTaB, OpUCTast CTPYKTypa, GopMma U pasmep 3epeH. KuHeTHka KaTaluTHYeCKUX
peakiuii. CTeneHb NpeBpalieHus, CKOpocTh U KOHCTaHTa CKOPOCTH peakuuid.  Kuneruka
TeTepOreHHO-KAaTATUTHYSCKUX pEaKIiid, OCHOBHBIC CTaJMH, TIOHATHE JUMHUTHPYIOIICH CTaJuu
peaxiuu.

OCHOBHBIE MEXaHU3MBI TE€TEPOTCHHO-KATAIUTUYECKUX PEAKIUA. CBSI3b MEXKIY MEXaHU3MOM
peakuu 1 GopMoii KHHETUYECKOTO YPaBHEHHSI.

Tonmoxumuueckne peakiuu. OOJACTH HWCMOIB30BAHUSI TOMOXUMUYECKUX pEAKIUil B
HEOPraHUYeCKON TEXHOJOTHUH.

®usznyeckass MOJEIb TONOXMMHUYECKOW peakuuu. YeTelpe CTaauu pa3BUTHS PEAKIUU.
CkopocTth 00pazoBanusi 3apojbiimeidl. Kunetnka Tomoxumuueckux peakuuii. Baytpumuddysnonnoe
TOPMOKEHHUE. Mopaens HWIHHAPUYECKON TIOPBI. Crnenududeckue 3aKOHOMEPHOCTH.
HuddepennnanbHas W WHTETpaNbHAsS KUHETHYECKHE KpHBBIC. BHUIBI KHHETHYECKHX YpPaBHEHHIA.



Mogens cxumaromeiics cdeprl. Mcrmonp3oBaHMEe KHHETHYECKMX YpaBHEHMM JJIs  aHaIW3a
JKCIIEPUMEHTAIIbHBIX JTaHHBIX.

4, O0beM y4eOHOH TUCIHIIINHBI:
4.1. Ounas gopma:

B 3auerHbIx B akanewm. yacax
Bunx yueOHol paboThl eIMHUIaX

O01asi TPy10eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 6,0 216
AYAUTOpPHBIE 3aHATHS: 2 72
Jlextuu (JIek) 0,5 18
[Tpaxktrueckue 3ansatus (I113) 15 54
Jlaboparopusie 3ansaTus (J1ad) - -
CamocrositesibHas padora (CP): 3 108
Jlpyrue BUbI CaMOCTOSITEIHFHON pabOThI 3 108
Bun xoutpoJsi: 3a4er / 3k3amMeH 1,0 IK3aMeH

(36)

4.2. 3aouHas Gopma:
B 3aueTHbBIX B akagem. yacax
Bun yae6HO# paboThI €QUHULIAX

O0mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 6,0 216
AyIMTOpHBIE 3aHATHS: 0,5 18
Jlexuunu (Jlek) 0,12 4.5
[Tpaktuueckue 3ansatus (I113) 0,38 13,5
Jlaboparopusbie 3ansaTus (J1ad) - -
CamocrositesbHas padora (CP): 5,25 189
Jlpyrue BUJbl CAMOCTOSITENIbHOM paboThI 5,25 189
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 IK3aMeH

©9)

ABTOp yueOHOI MPOTrpaMMBI:
AN. MuxaiinnueHko — A.X.H., npogpeccoB kapeapsl THBu D11 PXTY um. JI.. Menneneena.

AHHOTAUHA padoyeii MPOrpaMMbl THCHHILIHHbI
«AHCTpyMeHTAJIbHbIE METOIbI AHAIN32
B T€XHOJIOTMU Heoprannveckux BemecTs» (b1.B.0/1.6)

1. Heasb AMCUMIUIMHBI — TPHOOpPETEHUE OOYYAIOIIMMICS OMpPEIEICHHOr0 o0bheMa 3HAHWH U
HeO6XOJII/IMI)IX HABBIKOB, OOCTAaTOYHBIX JIJIA CaAMOCTOATCEIBHOI'O BI)I60pa HHCTPYMCHTAJIbHBIX
METOJIOB aHAJM3a MPUPOTHOTO CHIPS, CHUHTE3UPOBAHHBIX MATEPUAIIOB W MPOJIYKTOB
HeOpFaHquCKOﬁ XHUMHH, a TaK¥XKeE KOMHeTeHHHﬁ, HCO6X0}II/IMLIX TEXHOJIOraM-HECOpraHNKaM B
3aBUCHUMOCTH OT Kpyra pelraeMbIX UCCIeI0BATEIbCKUX 3a]1a4.
2. B pe3yabTare u3ydyeHusl TMCHHUILUIMHBI 00ydalwlMiicss Mo mporpamMme 0akajaBpuara
JMOJIKEH:
Obnadams cnenyronumu npodeccuoHanbabiMU ([1K) komneTenusamu:
— CIOCOOHOCTBHIO MPOBOJUTH aHATHN3 CBHIPhS, MATEPHAIIOB M TOTOBOM MPOAYKIIUHU, OCYIIECTBIATh
oreHKy pe3yiabpraroB aHanusa (I1TK-10);
— CIOCOOHOCTHIO TUIAHUPOBATH U TMPOBOJIUTH (DU3MUECKHE M XHUMHUYECKHE DKCIIEPEMEHTHI,
MPOBOIUTH 00pPabOTKY pPE3yJbTaTOB M OIIEHWBATH MOTPEITHOCTH, BBIIBUTATh THIOTE3BI M U




yCTaHABIIMBATh TPAHMIIBI UX TPUMEHEHUS, MIPUMEHITh METOJIbI MaTEMAaTHYECKOro aHalu3a U
MO/ICIIMPOBAHUS, TECOPETUUECKOTO M SKCIIEpUMEHTaIbHOTO rcciaeaoanus (ITK-16);

— TOTOBHOCTBIO MPOBOJIUTH CTAaHAAPTHBIE W CEPTHPUIIMPOBAHHBIC WCIBITAHUS MATEPHAIIOB,
U3JEUi B TeXHoJoruueckux mporeccos (ITK-17);

— TOTOBHOCTBIO HCIOJb30BATh 3HAHUE CBONCTB XUMHUYECKUX JJIEMEHTOB, COCAMHCHUH H

MaTepHaJIOB Ha MX OCHOBE JJIs pelIeHus 3a1a4 npodeccruonanbHoi aesrenpaoctu (ITK-18).

3uams:

— TEOPETHUYECKHE OCHOBBI METOAOB HHCTPYMEHTAJIBHBIX METOJOB XHUMHUYECKOIO aHaJINn3a
(MMXA),

— mporecchl OPMUPOBAHHUS AHATTUTUYECKOTO CUTHANIA B pasnnuHbix UMXA;

— PaccMOTpEHHUE MPUHIIMIIOB U3MEPEHUN B CTaHAAPTHBIX IPUOOpPAX;

— ocHoBbI MeTposiorud UMXA B coorBeTcTBUU ¢ pekoMmeHaanuamu UMIOITAK.

Ymemo:

— IPUMEHATh IPUOOPETEHHbIE TEOPETUYECKHWE 3HAHMS U [PAKTUYECKHE HaBBIKU B
poeCCHOHATLHOMN IEATEFHOCTH TSI PEIICHHSI KOHKPETHBIX XUMHUKO-aHATUTHUECKUX 3a71ay;
Braoemy:

— wmerogonoruert UMXA, mupoKo UCIIONb3yeMBbIX B COBPEMEHHON aHAIIMTHYECKOM ITPAKTHKE;

— cucTeMoi BbIOOpa MeToja KaueCTBEHHOT'0 U KOJIMYECTBEHHOTO XMMHUECKOr0 aHaIn3a,;

— OLICHKOM BO3MOXHOCTEH METO/a aHaIN3a;

— OCHOBHBIMHM CHOCOOAaMH METPOJIOTHUYECKOH O0OpaboTKH pe3yJabTaTOB KOJMYECTBEHHOT'O
XUMHUYECKOI0 aHaJIn3a.

3. Kparkoe cogepxxanue 1uCUMIIHHBI:

Beenenne. OOmas XxapakTepuCTHMKa HWHCTPYMEHTAJIbHBIX METOAOB aHaiu3a. OCHOBHbIE

UCTOYHHUKM MOTPELIHOCTeH pe3ylbTaTOB aHaiaM3a M cHnocoObl uX oneHkH. Kiaccuduxauus
WHCTPYMEHTAJBHBIX ~ METOAOB  aHanmm3a. Kiaccudukanms mpod: TouedHas, TeHepalbHas,
IIPOMEKYTOUHasi, JabopaTopHas, KOHTpoibHas. IIpoGoor6op u mpobomoaroroBka MeTosl
n3MenpuyeHust. CriennaabHble METObI PA3JI0KEHHUS.
Moayabs 1. DnekTpoXMMUYECKHEe MeTOJbl aHanu3a, kiaccupuxanusg. [loTeHumomerpus u
KOHAYKTOMeTpus. MoHOCEeNneKTUBHBIE 3JEKTPObl. DIEKTPOXUMUYECKUE MapaMeTphbl aHAIU3UPYEeMON
cuctembl. Kpussle TuTpoBanus. @akTopsl, BIMSIOMINE HA BUJ KPUBBIX TUTpOBaHUs. [[puHIMNIManbHbIe
CXEMbl YCTAHOBOK [UIsl TPOBEACHMS JIIEKTPOXUMHUYECKMX H3MepeHuid. OOmias XapakTepHCTHKa
IEKTPOXMMUYECKHX METOJOB aHajiu3a M UuX KilaccupuKalus. H3MepeHui. XapaKTephcThKa
KOHJYKTOMETPUYECKOTO METO0/a. OJIEKTPONPOBOJHOCTh PAcTBOPOB AJIeKTposauToB. HoHHas cuia
pacTtBopoB. [10ABMKHOCTH HOHOB.

doToMeTpuYeCKHEe METO/Abl aHalu3a.  BbIOOp [UIMHBI BOJIHBI NPU  (POTOMETPUUECKUX

n3Mepenusx. [loctpoenne kanubpoBoyHoro rpaduka. OnpeaeneHre KOHIEHTPALUH.
Mopayas 2. HccnenoBaHusi MarepuasoB METOJAMH ONTHYECKOH U AIEKTPOHHOW MMKPOCKOIHH.
Bo3MOXXHOCTH ONTHUYECKOTO aHalu3a. Buabl MUKpoIpenapatoB M CHOCOObI HMX TNPUTOTOBJIECHUS.
N3ydyeHue marepuanoB B IUIOCKO-TIOJISPU30BAHHOM MapajuIeIbHOM, CXOJSIIEMCS U OTPaXKECHHOM
csere. O0Opy10BaHKE /1151 MUKPOCKOITMYECKUX UCCIICIOBAHUM.

OJIEMEHTHBI ~ aHaIW3. OJEKTPOHHO-30HJOBBIM  PEHTICHOCIEKTPAIBHBI ~ MHUKpPOAHAIIN3.
Teopernueckne OCHOBBI METOAA. YCTPOWCTBO MHKpoaHanu3aropa. lccienoBaHue IOBEPXHOCTH,
($azoBOro M 31eMEeHTHOro cocraBa. OCOOEHHOCTH MOArOTOBKM 0Opa3loB. TpeGoBaHMS K ITallOHAM.
DOMHUCCHOHHBI MHUKPOCIEKTPAJIIbHBIA aHAIKW3 C JIa3epHBIM O0TOOpoM MpoObl. KauecTBeHHBIH U
KOJIMYECTBEHHBIM AYMUCCHOHHBIA aHAJIN3. Y CTPOICTBO JIa3epHOTr0 MUKpoaHaiu3zaropa. Moaudukanuu
METOJ1a.

Metonet  pentreHorpaduu.  PeHTreHoazoBblii W PEHTIEHOCTPYKTYpPHBIM  aHaIM3.
B3aumMoneiicTBre peHTT€HOBCKOTO M3JIyueHHs ¢ BelecTBoM. YpaBHeHue Bynbda-bparra. [Ipuanumns:
U BO3MOXKHOCTH TMOPOIIKOBOIO MeToAa, pacueT audpakrorpamMm. OnpeneneHue CHHTOHHH,
NapaMeTpoB PeLIeTKH. BiusHue pa3MepoB YacTHIl Ha PEHTTEHOBCKYIO MU(PAKLIUIO B HUX. MeTomabl
KOMIIBIOTEPHOTO pacueTa Audpakrorpamm.



Tepmuueckue meronapl aHanusza. Tepmudeckuil U TudepeHIInaTbHO-TEPMUYECKUH METOIbI
aHanuza. TepmorpaBumerpudeckuii u quddepeHInanTbHO-TEPMOTrPaBUMETPUUYECKIIT METO/ bl aHATTN3A.
O6opynosanne mis Tepmorpaduu. TpedoBanust k stanonam. Bug kpubix ITA u TI'A. ®akropsi,
Biusitomue Ha Buj kpuBbix JITA u TT'A.

Moayas 3. JlaGopatopubie paboTel. [IpoBeneHHE JIEKTPOXUMUYECKUX, (OTOMETPUUECKUX
m3mepenuit. Onucanue mopdosorun obpasna no mukpodororpaduu. Onucanue pe3yabTatoB POA,
P®nA, ATA.

4. O0beM y4eOHOI TUCHUIIHHBI:
4.1. Ounas dopma:

Bunpr yueOHOM paboThI B 3aueTHBIX B akanmewm.
eIUHUIIAX yacax
OO611asi TPY10€eMKOCTh TMCHUILIMHBI M0 Y4eOHOMY IJIAHY 3 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmu (Jlek) 0,44 16
Jlaboparopusie paboTs (J1ab) 0,89 32
CamocrositesabHasi padora (CP) : 1,67 60
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeI0B AUCIUIUIMHBI 1,67 60
Buj xoHTpoOJISA: 3a4eT/IK3aMeH 3aver ¢
OLIEHKOM
4.2. 3aounas popma:
Bunsr yue6HOI paboThI B 3aueTHBIX B akagem.
eUHUIIAX yacax
OO0masi Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,67 24
Jlexmm (Jlek) 0,22 8
JlaGopatopubie pabotsl (JIab) 0,44 16
CamocrositesibHas padora (CP) : 2,22 80
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 2,22 80
Buja xonTpoJisi: 3auer/3K3aMeH 0,11 3auer ¢
OLIEHKOM
4)

ABTOp y4eOHOI MPOrpaMMBI:
N.A. Tlountankuna — K.T.H., 1oneHT kagenpsl THB u OI1 PXTY um. JI.11. Menneneesa.

AHHOTaUA
K Y4eOHOil mporpamMMbl M CUHMILTHHbBI
«Ixoaorusm» (b1.B.O.7)

1. Hear aucHUmMIMHBI — CcHOPMHUPOBATH Yy OOYYAIOMIETOCS TPEICTABICHHE O COBPEMEHHBIX
HKOJIOTHYECKUX TMpodiieMax, O (PU3MKO-XMMHUYECKHUX Ipoleccax, MPOTEKAIUINX B Pa3IMYHbIX
KOMITOHEHTaX OKPY)KaIOIIEeH Cpebl M O CTETIEHNW aHTPOIIOTCHHOTO BO3ICUCTBUS HA 3TH MPOIECCHI;
BbIpabOTaTh y CTYJCHTOB HABBIKU CHCTEMHOIO MOJIX0/a K W3YUYEHHUIO M PEIICHUIO 3KOJIOIMYECKHX
npoOsieM, BO3HHUKIIUX B pPE3YJIbTaTe MHPOMBIILICHHO-XO3HCTBEHHOW JEATEIIFHOCTH 4YellOBEKa,
Pa3BUTH MBIILICHUE, TIO3BOJISIIOIIEE MPABUIIHHO OIICHUBATH JIOKAIBHBIE U OTJAICHHBIC TOCIEICTBUS
IIPUHUMAEMBIX PEIIEHUN I OKPY>KAOLIEH CPEIbl M YETIOBEKA.

2. B pe3yibTare u3yyeHus IMCUHUIIMHBI o0yuyalommiicsi Mo mporpamMme OakajiaBpuara

JOJI2KeH:
Obnaoams crnenyromumu obmenpodeccruonanbHbiMu (OITK) kommereHusMu:



— TOTOBHOCTBIO HCIOJB30BaTh 3HAaHUA O COBPEMEHHOH (HU3MUECKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBA [JJIsi TMOHHUMAaHUS
OKpYyKaroIiero Mupa u sisieHuii mpuposi (OI1K-2);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHUS O CTPOCHUM BEIIECTBA, MPUPOJEC XUMHUYECKON CBSI3U B
pa3NUYHBIX KJIaccaX XUMHUYECKUX COCAMHEHWH sl MOHMMAaHUS CBOWMCTB MaTEpUaNoOB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxatoiiem mupe (OITK-3).
3uams:

— OCHOBHBIE 3aKOHBI O0IIIEIT KOJIOTUH;

— 3aKOHOMEPHOCTHU CTPOCHUS M (PYHKIIHOHUPOBAHUN OHOC]EPHI;

— COBPEMEHHBIE 3KOJIOTHUYECKHE MPOOIEMBbI;

— OCHOBBI PAaIlMOHAIBHOTO MTPUPOIOTIOIE30BAHMS;

— OCHOBHBIE MPUHIUIIBI 3aLIUTHI TPUPOIHOM CPEIbl OT aHTPOIOTEHHBIX BO3/ICHCTBUI;

— CTpOEHHE OCHOBHBIX Treochep 3emMiIu H OCHOBHBIE (DU3UKO-XUMHUYECKHE IPOLECCHI,
MPOTEKAOIINE B HUX;

— OCHOBHBIC MMOHITHS U MIPUHIUIIBI KOHIICTIIIUN YCTOHYNBOTO Pa3BUTHS;

— OCHOBHBIE CBEACHMSI O IIOOAIBbHON MpobieMaTHKe, MPUPOIHBIX pecypcax, IUIaHETAPHBIX
TpaHMIIaX, aHTPOIIOTEHHOM BO3JCHCTBUU Ha OKPYKAIOUIYIO CPEdy, YIPABICHHUU KauyeCTBOM
OKpYKaroIllen Cpeibl;

— TPUHIUIIGI 3eJICHON XUMHUH;

Ymemy:

— TpPUMEHSTHh TOJyYeHHBbIE 3HAaHUS U OICHKH COCTOSHHS OKpYXKAaloIIeH Ccpeasl H
paIMOHaIBLHOTO UCIIOJIb30BAaHUS TPUPOJIHBIX PECYPCOB;

— WCIOJNIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTMU H 0a3bl JAHHBIX JUISI PEIICHUS
KOHKPETHBIX 9KOJIOTHYECKHUX PoOIieMm;

Braoemy:

— TMOHATHMHBIM ammaparoM B o0JacTu oOOIIeH HKOJOTHH, PAIMOHATBHOTO HCIIOJIb30BAHUS

MPUPOIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOMIEH CPEeIbl.

3. Kparkoe cogepxxanue 1ucCUMIIHHBI
BBenenne, OCHOBHBIE TOHATHUS IUCITUTLTNHEL.
MecTo TUCHMITIIMHBI B CUCTEME O0ILEro ¥ XMMHYECKOro 00pa3oBaHusl. DKOJIOrHUEcCKoe 00pa3oBaHue U
oOpa3oBaHMe s ycTOMUMBOro pa3utusa. OO0IecTBO U okpyxaromas cpeaa. [loHsTiue ycroifunBoro
pa3BUTHSA.
Moayas 1. O6mue Bompockl 3kosoruu. buocdepa. buoskonorus. buochepa u ycTrondmBOCTb.
1.1 OcHoBHBIE 3aKOHBI 3K0JI0rUU. bruoskonorus. [Toustie 06 s3xocucremMax. Y CTOMYMBOCTh SKOCUCTEM
buocdepa, ee aBomtonus U yCTOMUUBOCTh. DKOCUCTEMBI 3eMJIH U YCTOMYUBOCTh. OCHOBHBIE CBEJICHHS
o ma"ere 3emist. OCHOBHBIE IOHATHS YKOJOTHH. 3aKOHBI M MPUHLMIIBI 3K0osoTuu. I1oToKM 3HEpruu u
BemiectBa B 3kocucteMax. OCHOBHbIE OHOr€OXMMHUYECKHE IMKIBl (KPYrOBOPOTHI BEIIECTB).
[{ukanuHOCTH MpoLeccoB B Onochepe u yCTOHUUBOCTb.
1.2 Hapononacenenue. UenoBeuecTBo Kak yacTb Onocdepsl. Jlemorpaduuecknue npodieMbl
JluHaMuKa 4eI0Be4eCKON MONyJIsIHUH, POXKIAeMOCTb, CMEPTHOCTh, BO3pacTHas CTpykTypa. [Ipobnemsl
COBPEMEHHOTO dTara pocTa YHCICHHOCTH HaceleHus. | eorpaduyeckoe pacrpeleieHue HaceleHUsI.
PerynupoBanue HapogoHaCEICHHUS.
Moayas 2. Crtpoenne u coctaB reocdhep 3emiun. OcHOBHbIE (U3HUKO-XUMHUYECKHE MPOIECCHI,
poTeKaromue B reochepax
2.1 Atmocdepa 3emin
Crpoenue atMocdepsl, posib GOTOXUMHUECKUX PEaKIUi B (POPMUPOBAHUU COCTABA aTMOC(EPHI.
[TapuukoBeiii  3¢dexr. IlapaukoBbie Tazel B atrMocdepe. Kiumarthueckwe  MOCIEICTBHS
aHTPOIIOTEHHOH 1S TeTbHOCTH.
Pacnipenenenne konmeHtpanuu o30Ha B atmocdepe. O30HOBBINA ciiol. [IpupomHbIii MUK O30HA.
CoBpeMeHHOE COCTOSTHHE 030HOBOro cios. llociencTBust pa3pylieHUs 030HOBOTO CIOS 3eMIIH s
yenoBeka u 6uocdeps B 1ienoM. CtparocdepHblii 030H U TPONTOChHEpHBIN 030H: CXOJCTBO U Pa3IudHs.



MexnyHapoJIHOE COTPYIHHYECTBO B OO0JIACTH OTpaHUYCHHE IMPOU3BOJCTBA U HCIOJIH30BAHHS
030HOpa3pyIHIaoIKX BeMecTB. MOHpeanbCKUid MPOTOKOJ.
KucnoTHbIe 10U ¥ POIIECCHl OKUCTICHUS TpuMeceit B Tporocdepe. POTOXUMHUECKUN CMOT.
2.2. 'mppocdepa 3emin
Bunst Bon nHa 3emie. IlpecHsie Boawl. ['maponormueckuii nuki. [nmoOanbHbIE HSKOIOTHYECKHE
npobiembl TUapochepsl. ['TaBHBIE KaTHMOHBI M aHUOHBI MPUPOJIHBIX BoA. KuCIOTHO-OCHOBHOE
paBHOBecue B TpupoaHbix Bojax. lllemounocts mpupoansix BoA. OCHOBHBIE NMPUYUHBI, 3Talbl U
MOCJIE/ICTBHS 3aKHMCIICHHUS MPUPOIHBIX BOAOEMOB. OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIE IPOLIECCH B
MPUPOAHBIX BogoeMax. CtpaTudukanus MpUpoIHBIX BOAoeMOB. [Iporiecchl agTpoduKkanuy BOJIOEMOB.
[IpuumnHEl U TOCENCTBUS.
2.3. JIutocdepa 3emuu
3emHas kopa. [lousa. Ctpoenue nouBeHHoro ciosi. CocraB noys. OpraHuyeckue BEIIeCTBa B IOYBE.
Ponb XuBBIX OpraHu3MoB B (OPMHPOBAHUHM IMOYBEHHOTO CJOs. TspDKenble METaulbl B IOYBE.
Herpananus nous. BonHas u BeTpoBas 3po3us MOYB.
Mopayas 3. AHTpOIIOT€HHOE BO3ACHCTBME HAa OKPYXKAWOIIYyI0 Cpely U  pallOHalIbHOE
MIPUPOIONOIB30BAHUE
3.1. IIpuponnsie pecypcol. [TorsiTHe 00 0TX0MaX MPOM3BOJACTBA U MOTpeOICHMS. MalOOTXOMHBIE U
0€30TX0/IHBIE TPOU3BOJICTBA.
3.2 TloHsATHE O TUTAHETAPHBIX T'PaHUIAX. AHTPOIIOTCHHBIE BO3MYIICHUS OMOTCOXMMHYCCKHUX IUKIIOB
azoTa u (hochopa. OCHOBHBIE IPUHITUIIBI 3€JICHON XUMUU.
Mopnyasb 4. YcToliunBoe pa3BuTue
[TonsiTre 06 ycroitunBoM pa3BuTuu. VIcTOpusi CTAaHOBIEHUS MOHATHS. BKaa 0Te4eCTBEHHBIX YYCHBIX.
Hemn ycroitumoro pazsutuss OOH. MexayHapogHoe COTPYOHHUYECTBO B 00JACTH yCTOMYHMBOTO
pasButud. [IpoMbllsieHHast KOJIOTUSL U 3elieHass XUMUS KaK MHCTPYMEHT OOecleueHusl yCTOMYUBOro
pa3BUTHs. DKOJOTUYECKAs ITHKA.

4. O0beM y4eOHOI TUCHUNIHHBI:

4.1. Ounast popma:

o B 3aueTHBIX B akanem.
Bun yae6Ho# paboTh

eIMHUIIAX qacax
O01mas TPyA0eMKOCTh JHCHHUILIMHBI N0 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHSITHSI: 0,9 32
Jlexumu (Jlek) 0,45 16
[Tpaktnyeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CaMocTosITeTbHBIC PA0OTHI C 3aIAHUSIMHU 0,8 28
ITonroToBKa K KOHTPOJBHBIM paboTam 0,65 24
Jlpyrue BUJbl CAMOCTOSITENIbHON PabOoThI 0,65 24
Buja koHTpoOJIsi: 3a4eT/3K3aMeH 3auer

4.2. 3aounas opma:
Bux yueGuol paboTs: B 3aueTHBIX B akanewm.

eIMHUIIAX Jacax
OO01masi TPyA0eMKOCTh JHCHUIIMHBI 110 Y4e0HOMY IJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,34 12
Jlexumu (JIek) 0,17 6
[Tpaktryeckue 3anstus (I13) 0,17 6
CamocrositesbHas padora (CP): 2,55 92
CaMocCTosTeIbHBIC PA0OTHI C 3a/IaHUSIMHA 1,88 68
Jlpyrue BUIbI CaMOCTOSITENBHON pabOThI 0,67 24




Bua xouTpoJisi: 3a4eT/3K3aMeH 0,11 3auer

(4)

AHHOTAIUA
K Y4e0HOii IporpaMMbl JHCIUNIHHBI
«KypcoBoii mpoeKkT mo npoueccam 1 annaparam
xumuueckoii Texnonorum»( 51.B.0/1.8)

1. Heab AUCHUILUIMHBI — PACHIMPUTH, CUCTEMATH3UPOBATh M KCIOJIH30BATh HAa IMPAKTUKE
3HAHUNA OCHOB THAPABIMYECKHX, TEIJIOBBIX U MACCOOOMEHHBIX MPOIIECCOB XHUMHUYECKON
TEXHOJIOTHH, TIO3BOJISIONINX BBITYCKHUKAM OCYIIECTBIISITH HAYYHO- MCCIEAOBATEIbCKYIO U
MPAKTUYECKYIO PadOTy Ha MPEANPUATHUSX.

2. B pe3yabrare M3ydeHUs] JUCHHUILUIMHBI 00yYaIOIIUIiCA MO MporpamMme GakajaBpuara
HOJIKeH:

Obaaoams cienyromumu npodeccuonansubivu (ITK) komMneTeHmusIMHz:

— CHOCOOHOCTBIO TPUHUMATh KOHKPETHbIE TEXHUYECKHE pEeIIeHUs TMpu pa3zpaboTke
TEXHOJIOTHYECKHUX TPOIECCOB, BHIOMPATh TEXHUYECKHE CPEIICTBA M TEXHOJIOTHH C YICTOM
9KOJIOTMYECKUX MOCeACTBUI ux npumenenus (I1K-4);

— CHOCOOHOCTBIO BEISIBIISITh M YCTPAHSATH OTKJIOHEHHSI OT PEKUMOB PaOOThI TEXHOJIOTHIECKOTO
000py/I0BaHuUs U TApAaMETPOB TeXHoorn4eckoro mporuecca (ITK-11).

— CHOCOOHOCTBIO TUIAHHPOBATh M TPOBOJIUTH (DU3MUECKHE W XUMHUYCCKHE SKCIICPUMEHTHI,
MPOBOAUTH 00pabOTKY UX Pe3yabTATOB U OLIEHUBATH MOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bI U
YCTaHABIIMBAThH TPAHUIIBI UX TIPUMEHEHUS, IPUMEHSITh METOIbI MATEMATHYECKOTO aHAIN3A U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepUMeHTaIbHOTO uccienoBanus (ITK-16).
3namy:

— METO/Ibl pacyeTa TeIUIo- 1 MaCCOOOMEHHBIX amapaTos;

— OCHOBHBIC TIPUHIIUIIBI OPTaHU3AIUH TTPOIIECCOB XMMHYECKON TEXHOJIOTUH;

— THUIIOBBIE MTPOLIECCHl XUMHUECKON TEXHOJIOTUH, COOTBETCTBYIOIIUE aNapaThl U METOIBI UX
pacuera;

— METO/Ibl COCTaBJICHHS TEXHOJOTHYECKIX CXEM C HAHECEHHEM BCeX alllaparoB.

Ymems:

— COCTaBJIATH MaTepUaIbHbIC U TEIIOBBIC OAIAHCHI JUIS CUCTEM Ta3->KUAKOCT;

— PpacCUYMTHIBATH APAMETPHI TETIJIO- 1 MACCOOOMEHHOTO 000PY/IOBaHHS X HACOCOB;

— moabupaTh cTaHAapTHOE 000PYAOBaHKE, UCTIOIH3YEMOE B XUMUUYECKOM MPOMBITINIEHHOCTH.
Braoems:

— METOJOJIOTHEeH pacueTa OCHOBHBIX MapaMeTPOB THIPOMEXAHHUYECKUX, TEIUIOBBIX H
MacCOOOMEHHBIX MPOIIECCOB;

— OCHOBaMH MPaBUJIHHOTO MOI00pa TETI0 U MACCOOOMEHHOTO 000pPYIOBAHUS;

— METOJIaMH COCTAaBJICHHS TEXHOJOTHYECCKUX CXEM M IpadmuecKoro u300pakeHUsT OCHOBHOTO
000pyIOBaHUS.

3. Kparkoe conep:kanue TMCIHHNIHHbI

BBenenne. Omnucanue NPUHIUIUAIBHON CXEMBl PEKTU(UKAIMOHHONW YCTAaHOBKH HEMPEPHIBHOTO
neiicteus. CpaBHeHHE W 00JaCTH NPUMEHEHHUs HACAJO0YHBIX M TapelbyaThlX KoJoHH. [ToctpoeHwme
PaBHOBECHOM JIMHUU HA OCHOBE MOTYYCHHBIX HHIUBUIYATbHBIX 3a/IaHUN.

Moayas 1. Pacuem pekmughukayuoHHOU KOJIOHHBL.

Pacyer wnHacamouHoil W Tapenb4yaToil PEKTU(PUKANMOHHONW KOJIOHH HEMPEPHIBHOTO JCHCTBHSL.
MarepuanpHbiii  0amaHC KOJOHHBI. Pacder MuHUManbHOTO W pabodero (JIerMoBOro YHCHA.
[Toctpoenue pabounx muHUNA. Pacyer CKOPOCTH MapoB M AuaMeTpa KOJOHHBI. OmnpeneneHue BBICOTHI
anmaparta. Pacder THIpaBIMYECKOTO COMPOTHBICHUS KOJIOHHBL CpaBHEHHWE JaHHBIX pacdyeTa
HACaJIOYHOW U TapenbuaTold KOJNOHH. COMOCTaBICHHE [AHHBIX, MOJYYEHHBIX [0 MporpaMMam
KOMITBIOTEPHBIX M PYYHBIX pacdeToB. BIOOp KOJOHHEI.

Monyasb 2. Pacuem u 68b160p menioooMeHHUKOS.



Pacyer u BbIOOp TETNIOOOMEHHUKOB (MCHApUTENs, KOHACHCATOpA, MOJOTPEBATENs, XOJIOIMIBHUKOB
TUCTHIUISITA W KyOoBOoro ocratka) mo oOmieil cxeme. ComocTaBieHHE NaHHBIX, IMOJYYEHHBIX IO
MporpaMMaM KOMITBIOTEPHBIX U PYYHBIX pacueToB. I mapaBindeckuii pacueT. BeiOop onTuManbHOTO
BapHaHTa TEII0O0OMEHHHUKA.
Moayas 3. [uopoounamuyeckue pacuemol.
Pacyer ruapaBiIMuecKOro COMPOTUBIEHHUS TPyOONpoBOoJaOB. Pacdyer ONTHMAaNbHBIX JAWAMETPOB
TpybonpoBoioB. PacueT u moadbop HacocoB.
Moayas 4. I paghuueckoe ogpopmaenue.
TexHonoruueckast cxema. PekTudukanmoHHAas KOJOHHA OIPENEJIEHHOTO THUIA C HM300paKeHHEM
JeTanell KOHTaKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B MOAyIe 1.
4, O0beM yueOHOM TMCUMILUINHBI:
4.1. Owunas ¢popma:

o B 3adeTHBIX B akanmewm.
Bunpl yaeOHoI paboThI
SIMHUIIAX qacax
OO01masi Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IJIAHY 2,0 12
AyAUTOpPHBIE 3aHATHS: 0,44 16
Jlexumu (Jlek) -
[IpakTnueckux 3anaruil 3ansarus (113) 0,44 16
CamocTtostensHas padota (CP): 1,56 56
- 3auer ¢
Buj koHTpoOJISi: 3a4eT/3K3aMeH .
OIIEHKO¥i
4.2. 3aounas popma:
Bl yaeGHOR paboTE! B 3aueTHEBIX B akanewm.
eIMHUIIAX qacax
O01masi TPY10eMKOCTh JUCHHUILIHHBI 10 Y4e0HOMY IJIAHY 2,0 12
AyIUTOPHBIE 3aHSITHSI: 0,28 10
Jlextuu (JIek) - -
[Tpaktnyeckux 3anstuid 3ausatus (I13) 0,28 10
CamocrostensHas padota (CP): 1,61 58
0,11 3auer ¢
Bupa xoHTpoOJIsi: 3a4eT/3K3aMeH OIIeHKOM
(4)
AHHOTAIUA
K Y4eOHO# mporpamMmMe JMCUHUIIIHHbBI
«Haueprareannasi reomerpusi» (b1.B.0/1.9)
1. eap IUCHUIUIMHBI — TNPUOOPETEHHE CTYJACHTAMH 3HAHUN B 00JaCTH HavepPTATEIbHOM

r€OMETPUM, OCBOCHHE OCHOBHBIX IIOJIO)KEHUH pa3pabOTKU TMPOEKIUOHHBIX YepTekeH,
MPUMEHAEMbIX B HWHXEHEPHOW MPAKTUKE, pPa3BUTUE MPOCTPAHCTBEHHBIX MPECTABICHUN,
HE0OXOIMMBIX B KOHCTPYKTOPCKOI paboTe.

2. B pe3yabTtare u3yuyeHHs IMCHUILIMHBI oOOydamommiicssi Mo mporpamMme OakajaBpuara
HOJIKeH:
Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) kommereHIusAMU:

— CHOCOOHOCTh  HCHOJB30BAaTh TMPHUKIATHBIE IPOrPAaMMHBIE CpPEICTBA TpPU  pEIICHUH
MPaKTUYECKUX 3a]1a4 Mpo(eccHOHANbHOM 1eATeIbHOCTH, METO/Ibl CTAHAAPTHBIX UCIBITAHUH 1O
OIpeJIeNIeHUI0 (PU3UKO-MEXaHUYECKUX CBOIMCTB M TEXHOJIOTMYECKHUX IOKa3zaTeslell MaTepuanoB
U TOTOBBIX MAIIMHOCTPOMUTENBbHBIX W3JETHM, CTaHIapTHbIE METOJAbl UX MPOEKTUPOBAHUS,
MPOTrPECCUBHBIC METO/IbI 3KCILTyaTanuu usaenuit (IK-3);



— CHOCOOHOCTh NPUHHMATH y4yacTHE B pPa3pabOTKE CPEACTB TEXHOJOTHYECKOTO OCHAIICHHS
MAaIIHHOCTPOUTEIbHBIX pou3BoacTB (ITK-9);

— CHOCOOHOCTH  HCIIOJIb30BaTh  COBPEMEHHBIE  HMH()POPMAIMOHHBIE  TEXHOJOTHH  IPH
MPOEKTHPOBAHNUHU MAIIMHOCTPOUTEIbHBIX H3euH, ipousBoacTs (ITK-11),
3uams:

— OCHOBHBIE 3aKOHBI T€OMETPUUECKOT0 (POPMUPOBAHUS, TOCTPOCHUS U B3aUMHOI'O IIEPECECUCHHUSI
MOJIENIEN IUIOCKOCTH W IPOCTPAHCTBA, HEOOXOAMMBIE JUIS BBINOJIHEHMSI YTEHUS uepTexei
KOHCTPYKUUW, pEelIeHUE TMO3ULUUOHHBIX, METPUYECKHUX 3a7a4, BBIIOJHEHHUE PA3BEPTOK
IIOBEPXHOCTEH;

— mpeumymiecTBa rpaduueckoro crocoba mpencrabieHus nHpopmanuu; rpagudeckue Gopmbl,
IrpaMMaTHKYy.

Ymems:

— BOCIPHHMMATh ONTHMAJIbHOE COOTHOIICHHWE YacTeid M LEJIOro Ha OCHOBE TIpaduyuecKux
MOJEJIe, NMPaKTUYECKH PEaIM3yeMbIX B BHJIE YEPTEkKEU KOHKPETHBIX IMPOCTPAHCTBEHHBIX
00BEKTOB; HMCIIOIB30BATh YEPTEK, TEXHUUECKUN PUCYHOK UIA TPaHUUECKOro MpeICTaBICHUS
TEXHUYECKUX PELLICHUN;

— wucnonb3oBath craHaaptel ECKJI, KOHCTPYKTOPCKYIO JIOKYMEHTALMIO (YEPTEXHYI0 H
TEKCTOBYIO) B IPOU3BOJICTBEHHOI, TPOEKTHOMN U UCCIIEI0BATENIbCKON padoTax.

Braoemy:

— OCHOBHBIMH TOHSTHSIMH, CBSI3aHHBIMH C TpadUyecKuM MpecTaBlieHueM HHPOpMaUu
rpaduyecKuMu croco0aMu pelIeHUs METPUYECKUX 3a]ad IPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTekax, METOJaMH MPOCHHUPOBAHUS M H300paKEHUS MPOCTPAHCTBEHHBIX (GOpM Ha
IJIOCKOCTH MPOEKIUH.

3. Kparkoe conep:xanue 1MCUUNJIMHbI:

[Ipeamer HauepraTenbHOI reomeTpun. Buael npoerupoBanusi. KoMIIEKCHBIN 4epTex TOUKH HA
2 1 3 nnockocTu MpoeKuui. CBS3b CUCTEMBI IIOCKOCTEN MPOEKLIMH ¢ CHUCTEMOM MPSIMOYIOJIbHBIX
koopauHat. KowmmiiekcHblii ueptex mnpsMoi. llpsiMble W IMIIOCKOCTH, YacTHOTO IOJIOKEHUSI.
Onpenenenne HaTypajdbHOM BEIMUMHBI OTpe3Ka. B3auMonprHayIexKHOCTh TOUKHU U NMpsAMOil. [ 1aBHbIE
JUHUM IUIOCKOCTH. B3amMHoe pacrnonokeHne AByxX mpsaMbiX. OrmnpeneneHue BHIAMMOCTH Ha
KOMIUIEKCHOM 4epTexe. B3aumHoe pacronokeHue MNpsSAMOM M IUIOCKOCTH, JBYX IUIOCKOCTEH.
[lepneH UKy pHOCTh MOPSIMOM M IUIOCKOCTH, JBYX MpPsAMBIX, JBYX IUIockocTell. CrnocoOsl
npeoOpa3oBaHusl KOMIUIEKCHOro dyepTeka. CrocoO BpalleHHs BOKPYT HPOCHHUPYIOUIMX MPSIMBIX.
Crioco6 BpaiieHusi BOKpyr npsiMod ypoBHsl. IlnockomapamiensHoe nepemernierne. Crnocod 3aMeHbl
iockocTeil nmpoekuuii. OCHOBHBIE 33/1a4M, pellaeMble CIocoOOM 3aMeHbl IUIOCKOCTEH MpPOEKI.
KpuBsbie nunun u nosepxHoctu. O0pa3zoBaHue, 3a1aHue U n300paxeHue nopepxuocreid. [lopepxnoctu
BpallleHHUs: KOHYC, cepa, nuiauHap, Top. Ilepeceuenre moBepxHocTu ¢ IuiockocThio. [lepeceuenune
MoBEepXHOCTH C auHuel. [lepeceuenne moBepxHocTed. MeTton cexkymux rmiockocreil. [lepeceuenue
noBepxHocTell. MeTos KOHIEHTpuueckux cdep. MeTonq KoHUEHTpuueckux cdep. Merton
AKCLEHTPUUECKUX cep. AKCOHOMETPUUYECKUE TTPOEKIIUH.

4. O0beM yueOHOMH AUCHMILIMHBI:
4.1. Ounas dopma:

Bunpr yue6HOM paboTh B 3aueTHEBIX B akanmewm.
eIMHHIIAX qacax
O01asi TPy10€eMKOCTh IMCHMILUIMHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyIuTOpHBbIE 3aHATHSA: 1,3 48
Jlexumu (JIek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,7 24
JIaGoparopusie 3ausaTHs (J1ab) 0,2 8




CamocrositesbHas padora (CP): 2,7 96
Pacuetno-rpaduueckue paboThl 0,9 34
[ToaroroBka K KOHTPOJILHBIM paboTam 0,6 20
Jlpyrue BUbI CAMOCTOSITENIHOM PabOThI 1,2 42
Buj koHTpoOJs: 3aueT / 3K3aMeH - 3auer
C OLIEHKOM
4.2. 3aouHas opma:
Bunpl yueOHoI paboThI B 3aueTHbIX B akanewm.

CIMHHIIAX Jacax
O01mas Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 4,0 144
AyIMTOpHBIE 3aHATHS: 1,3 16
Jlexuunu (Jlek) 0,4 6
[Tpaktrueckue 3ansatus (I13) 0,7 10
JlaGopaTophsbie 3ansaTus (J1ab) - -
CamocrositesbHas padora (CP): 3,3 124
PacuerHo-Tpaduueckue paboThI 0,9 34
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,6 20
Jlpyrue BUIbl CaMOCTOSITENbHON pabOThI 1,8 70
Buj koHTpos: 3aueT / 3IK3aMeH 0,1 3auer

¢ onenkoii (4)

AHHOTAIUA

K Y4eOHOii mporpaMmme 1 CUMIIMHBI
«MarepuaJioBefieHHe M 3a1IUTa 0T Koppo3uu» (b1.B.0/1.10)

1. He.]'ll/l AUCHHUIIJIMHBI an06peTeHHe CTYACHTaMHU 3HaHI/II71, HGO6XO,Z[I/IMI>IX 1 CaMOCTOATCIIBHOI'O

pelIeHNs BOMPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepUaloB OO0OPYIOBaHUS MPEANPHUSATHH TOHKOTO

OpPraHUYecKOro CHHTE3a; IMoJydyeHHe uHpopManuu O (UIUYECKON CYIIHOCTH SIBJICHHUH,

MPOUCXOJIIMX B MaTepualax, MHCIOIb3YyeMbIX, B YaCTHOCTH, B TEXHOJIOTHUAX TOHKOIO

OpPraHMYECKOT0 CHHTE3a; YCTAHOBJIEHUE 3aBUCUMOCTH MEXKIY COCTaBOM, CTPOEHHEM U CBOMCTBAaMU

MaTEepUajoB, HUCIOJIb3YEMBIX, B YAaCTHOCTH, B TEXHOJIOTUAX TOHKOTO OPraHMYEeCKOro CHHTE3a;

M3yuyeHHe TEOPHH U MPAKTUKU PA3IHMUHBIX CIIOCOOOB YIPOUYHEHHs] MaTepuasoB, 00eCIeUnBaIOLINX

BBICOKYIO HAJIe)KHOCTb M JOJIOBEYHOCTH JETallell MallluH, MHCTPYMEHTa M JPYIMX H3IENINN;

O3HAKOMJIEHHE C OCHOBHBIMM TIpYyNIIAMH METAIMYECKMX M HEMETAUIMYECKHX MaTepHalloB,

HCIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTMSIX TOHKOTO OPraHUYECKOTO CHMHTE3a UX CBOWCTBAMHU U

00J1aCTsIMHM TPUMEHEHHS.

. B pe3yabTare u3yueHust JUCHUIIMHBI 00yYAKOIIUIics 0 MPporpaMMe 0aKajaaBpuaTa J0JIKeH:

Obaaoams crnenyromumu npodeccuonansabivu (I1K) komnereHnusIMu:

— CIIOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHUYECKHWE pEeUIeHHs TMpu  pa3paboTke
TEXHOJIOTUYECKUX TMPOLIECCOB, BHIOMpATh TEXHUYECKHE CPEJICTBA M TEXHOJIOTUH C YYETOM
9KOJIOTMYECKUX TociencTBri ux npuMeHenus ([1K-4);

— CHOCOOHOCTBIO MPOBOAUTH aHAJH3 CHIPhS, MATEPUAIOB M FOTOBOM MPOJYKIIMHU, OCYIIECTBIAThH
oreHKy pe3yiabraroB ananusa (ITK-10);

— TOTOBHOCTBIO TMPOBOJWTH CTAaHAAPTHBIE U CEPTU(UKAIMOHHBIC WCIBITAHUS MaTEpHUasoB,
u3eaui 1 TexHonorndeckux mpoieccos (ITK-17);



— TOTOBHOCTBIO MCIOJb30BaTh 3HAHUE CBONCTB XMMMUYECKHUX DJJIEMEHTOB, COCAVUHEHUH H
MaTepHaioB Ha KX OCHOBE JUIS pelIeHus 3aaa4 npodeccronansHoi aesrenproctu (ITK-18).
3uams:

— KJaccu(UKaluio, CTpyKTypy, COCTaB M CBOMCTBA MaTe€pHaJIOB, UCIIOJIb3yEMbIX, B YACTHOCTH, B
TEXHOJIOTUSX TOHKOTO OPraHM4eCKOIro CUHTE3a;

— MAapKUpOBKY MAaTE€pUaJIOB, UCIOJb3YEMbIX, B YAaCTHOCTH, B TEXHOJIOTHSX TOHKOIO
OpPraHMYECKOI0 CUHTE3a [10 POCCUICKUM CTaHapTaM;

— OCHOBHBbIE KOHCTPYKUHMOHHBbIE U (YHKIMOHAJIbHBIE MaTepHalibl, TpPUMEHSEMblE B
000py10BaHUU NIPEAIPUATUIA TOHKOTO OPraHUYECKOI'0 CUHTE3A.

Ymems:

— palMOHAJIBHO MONO0PaTh KOHCTPYKLUMOHHBIM MaTepuan Uil XHMHKO-TEXHOJIOTUYECKOTO
npouecca (peakropa, ammapaTa, MalldHbI) C YYETOM METOAOB 3allUThl OT BO3MOKHOTO
BO3JICUCTBUS TEXHOJIOTUYECKON CPEJIBI.

Braoemy:

— METO/IaMU OIIPE/EICHUSI CBOMCTB MAaTE€pPHAJIOB, UCIIOJIb3yEMbIX, B YACTHOCTH, B TEXHOJIOTHUSIX
TOHKOI'0 OPraHUYECKOr0 CUHTE3a,

— JaHHBIMM I8 TPUHSATUS  KOHKPETHBIX TEXHUYECKMX PEHICHHH mpu  pa3paboTke
TEXHOJIOTMYECKUX IPOLECCOB TOHKOTO OPraHMYECKOTrO CHUHTE3a C TOYKU 3PEHHUS] TEXHUKO-
HYKOHOMHYECKON APPEKTHBHOCTH HKOJIOTHIECKON OE301MacHOCTH.

3. Kpartkoe conep:xaHue THCHMILINHBI

MarepuanoBe/ieHuE Kak HayKa: 11€JIH, 331a4d U 3HaYeHHE TUCUUIUINHBI. 3HaUeHHE MaTepHUajIoB
B Pa3BUTUU XUMHUKO-TEXHOJIOTHUYECKUX MPOILIECCOB M 00EeCTIeYeHNH UX OE€30MacCHOCTH.

OU3NKO-XUMHUYECKNE OCHOBBI MaTEPUAJIOBEICHUS
OCHOBHBIE IOHATHUS O CTPOEHUU, CTPYKTYPE U CBOMCTBAX MaTepHaioB. MeTOAbl U3yUEHUS] CTPYKTYPhI
Y CBOMCTB MAaTepHaiOB.

OcHOBBI TeOpuM CIUIABOB. JluarpamMmbl COCTOSIHUSL CIUIaBOB. TE€pMHUHBI M OIpEAENICHHUS.
JluarpaMMbl — «COCTaB-CBOMCTBO». Da30BbIil COCTaB CIUIABOB. 3aBHUCHUMOCTh MEXKIY CBOWCTBAMH
CIUTaBOB M TUIIOM nuarpammsl coctosiHus. [Ipasuno H.C. Kypnakosa.

Merannndeckue MaTepHaIbl.

Kene3o u cnnaBel Ha ero ocHoBe. J[MarpaMMbl COCTOSIHUSA KEIE€30-IIEMEHTUT. KOMITIOHEHTH!,
(ha3bl U CTPYKTYPHBIE COCTABIIAIONINE CTAJICH U OCJIBIX YYTYHOB.

YrinepoaucTele W JIETMPOBAHHBIE CTalMd, MapKUpoBKa. YUyryHbl cepble, Oenble, KOBKHE,
BBICOKOIIPOYHBIE, X CBOICTBA, 00JaCTh MPUMEHEHHS, MAPKUPOBKA.

Tepmuueckass o0paboTka. Teopus M TpakTHKAa TEPMHUECKOH U XUMHUKO-TEPMUUYECKOU
00pabOTKH METAJJIOB U CIIJIaBOB.

[[BeTHBIE METAJUIBl U CIJIABBI HA WX OCHOBE, CBOWCTBA, 00JMAcTH MpuMeHeHus. [lopoirkoBbie
MeTaJlJIn4YecKre MaTepralibl. MaTepuaisl ¢ 0COOBIMH 3JIEKTPUUECKUMU CBOMCTBaMH.

OcHOBBI KOppO3UHN METAIUIOB. | [pUHIINIIBI U METO/IBI 3AILUTHI OT KOPPO3HH.

Koppo3us MeTanioB B yCIOBUAX TEXHOJOTUYECKUX CPEJl XUMHUUECKUX MPOU3BOJCTB.

[IpuHUMOBI W  METOABl 3alUTBl  OT KOppo3uu. KOppO3HMOHHOCTOMKHE METaNIMYeCKue |
HEMETAJJTMYeCKHe MaTepuayibl. MeToabl 3alluThl MAllMH M allapaToB MPEANPUSTHH TOHKOIO
OpPraHUYECKOT0 CUHTE3a OT KOPPO3HH.

Marepuansl Ha OCHOBE BBICOKOMOJEKYISPHBIX coenuHeHuil. CTpOoeHHe W CBOWCTBA
noyinMepoB. TepMopeakTUBHBIE U TEPMOIIACTHUHbIE NoauMepbl. CTpoeHHE M CBOMCTBA IJIACTMACC.
OcHOBHbIE PA3HOBHIHOCTH TPOMBIIUIEHHBIX IOJMMEPOB M IUIacTMacc. ['a30HaNoOJIHEHHbIE
MJIACTMACCHI.

Oco0EHHOCTH CTpPOEHHs, CBOWCTBA PE3WHOBBIX MaTepHaoB. Pe3nHBI 001Iero Ha3HAYeHUS,
CHelHalbHbIe PE3UHBI U 00JIACTH UX MIPUMEHEHUS.

Jlakokpacounsie marepuansl (JIKM). OcnoBubie Bumsl JIKM. Kpacku, nmakwm, TrpyHTOBKa,
HINATIeBKA.

CuwnukaTtabie Matepuaisl. [ padut. Acbect. CoiicTBa 1 001aCTH MPUMEHEHHS.



OOmast xapakTepuCTHKa KOMIIO3UIIMOHHBIX MAaTEepHAaJIOB.
cioucteie KM, BomokHucteie KM. KoMNo3uiuoHHbIE MaTepualibl
HeMmerauimueckor ocHoBe. CAIl  (crieuyeHHbIE  aJIOMUHUEBbBIC

IMOJIMMEPHBIC MaTCpHUaAJIbI.

DKOHOMUYECKH 000CHOBAHHBIN BEIOOP MaTEPHUAJIOB.
BbI00p KOHCTPYKIIMOHHBIX MAaTEpHUANOB Ui O00OPYAOBaHHS MPEANPHITANH TOHKOTO OPraHUYECKOTO
CHUHTE3a. DKOJOTUYECKHE M YKOHOMUYECKUE ACMEKThl MATePUATIOBEICHUS U 3aIlUThl MaTEPUATIOB OT

KOPPO3HH.
4. O0beM y4eOHOI IMCHUIIHHBI

4.1. Ounas ¢popma:

IIOPOILKH).

MucnepcHo-ynpodyenusle KM,
Ha METaJUIMYECKOU U
ApMupoBaHHbIE

B 3auetHbIx B akanem.

Bunbt yue6HOI paboThHI eMHATIAX gacax
Oo0mas Tpy10eMKOCTh TUCIHILINHBI 10 YY€0HOMY TUIAHY 3,0 108
AyIUTOpHBIE 3aHSATHSI: 1,3 48
Jlexmmm (Jlek) 0,9 32
[Mpaktuueckue 3ansrus (I13) 0,4 16
CamocrositenbHas padora (CP): 1,7 60
Pedepar 0,6 20
CaMOCTOSITENNbPHOE H3YYCHHE Pa3/IENOB JUCIUTUIHHBL 1,1 40
Bua koHTpOJIs: 3a4eT/IK3aMeH - 3auer

4.2. 3aounas popma:
B 3auetnbIx B akanem.

Buner yaeOHO# paboThI eMHATIAX gacax
Oo0masi Tpy10eMKOCTh JUCIHILIAHBI TI0 YY€0HOMY IUIAHY 3,0 108
AyauTOpHBIE 3aHATHS: 0,3 12
Jlexmmm (Jlek) 0,15 6
[TpakTrueckue 3anstus (I13) 0,15 6
CamocrositeabHas padora (CP): 2,7 92
Pedepar 0,6 20
CaMOCTOSITENBbHOE U3YUYEHHE PA3JENIOB JUCHUIUINHbI 2,0 72
Bua konTpoJs: 3a4eT/3K3aMeH 0,1 3auer

(4)

ABTOpBI IPOTPaMMBI:
IIpodeccop Barpamsu T.A. (PXTY um. Menzeneesa)
[Ipodeccop Kykos A.Il. (PXTY um. Menneneena)

AHHOTaIUA

K y4eOHOil mporpaMmme M CUMILIMHBI
«MoneaupoBaHHe XUMHUKO-TeXHOJIOrHYecKuX npoueccos» (b1.B.0/1.11)

1. Heap AUCHUIUIMHBI — TMOJY4YeHHE OOyYaloIMMCA 3HAHUM B O0OJACTH KOMIIBIOTEPHOTO
MOJIETUPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX IPOLECCOB C MPUMEHEHHEM COBPEMEHHBIX CHCTEM
KoMITbIOTepHOW MaTemaTuku, B yacTHoctTh MATLAB u VBA, a taxke mpuoOpeTeHue um
MPAKTUYECKHX HABBIKOB Pa3pa0OTKU JAaHHBIX KOMIIBIOTEPHBIX MOJeNell ¢ OJHOBPEMEHHBIM

perieHueM 3a/1a4d CTPYKTYPHOU U IMapaMeTPUIECKON HICHTH(PUKAIINH.

2. B pe3yabTaTre H3yYeHUs] JMCHUIUIMHBI o0ydamlmiica 1o nporpaMMe OakajaBpHaTa

JOJIZKEH.




Obnaoams cnenyromumu obmenpodeccuonansabiMu (OIIK) u mpodeccnonanpabpiMu  (11K)
KOMIIETEHIMSIMHU:

— BJAJCHHEM OCHOBHBIMH METOJAMH, CIOCOOAaMH M CpEICTBAMH IOJNyYCHHs, XpaHCHHS,
nepepaboTKu MH(OpPMaLMU, HaBbIKaMU paOOThl KOMIBIOTEPOM KaK CPEICTBOM YIPaBJICHUS
undopmarmeit (OI1K-5);

- TOTOBHOCTBIO IIPUMEHSATh aHAJUTUYECKHE U YHMCICHHbBIE METOJABI PELICHHs] OCTaBIEHHBIX
3aJa4, WCIOJb30BaTh COBPEMEHHBbIE HMH(OPMAIMOHHBIE TEXHOJIOTWUH, MPOBOIUTH 00pabOTKY
uHboOpMallUM M UCIOJB30BAaHUEM  NPUKIAJHBIX  [POrPaMMHBIX  CpPEACTB  cdepsl
poeCCUOHATIBHOMN JeSITeIbHOCTH, UCIIOIB30BATh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTHH M 0a3bl
JAHHBIX B CBOEH NPO(PECCHOHANBHON NeATENbHOCTH, MAKEThl NPUKIAJHBIX MPOrpaMMm i
pacuéra TeXHOJOrHYeCKUX napameTpoB obopynoBanus (I1K-2);

— CHOCOOHOCTBIO HaJIa)KMBaTh, HACTPaWBaThb M OCYIIECTBIATH IIPOBEPKY OOOpYIOBAaHUSA U
nporpammubix cpencts (ITK-6);
3namo:

— METOJABI TIOCTPOCHUS SMIHPUYECKUX (BEPOATHOCTHO-CTATUCTHUECKUX) U (PU3UKO-XUMHUYECKUX
(TeopeTHUeCcKUX) MOAETIeH XMMHUKO-TEXHOJIOIMYECKUX IPOLIECCOB;

— METOABl UICHTH(PHUKAINNA MAaTEeMaTHUYECKUX OMHCAHUI TEXHOJIOIMYECKHX MPOIIECCOB HA OCHOBE
HKCHEPUMEHTAIbHBIX JaHHBIX; METOJbl ONTHUMM3ALUN XUMHUKO-TEXHOJIOTHYECKUX IPOLECCOB C
MPUMEHEHHEM SMITUPHUYECKUX U/HITN PU3UKO-XUMUYECKIX MOZICIICH.

Ymemn:

— TPUMEHSTHh M3BECTHBIE METOBI BBIUMCIUTEILHOW MAaTEMATUKA U MAaTEeMaTHYECKOW CTaTUCTUKU
JUI pelleHUs] KOHKPETHBIX 3a/lad pacyera, MOJCIUPOBAHM, UIASHTU(PUKALNN U ONTHMHU3ALUU
IIPU MCCIIEJIOBAHUH, TIPOSKTUPOBAHUH M YIPABICHUU MPOIECCAMU XMMUYECKOH TEXHOJOTHH, a
TaKXe YMEeTh UCIOJIb30BaTh B CBOEH NPAaKTUYECKON NEeSATEIbHOCTH ISl JOCTHKEHMS 3TUX LIl
M3BECTHBIE MTAKETHI MPHUKIIAJIHBIX TPOTPAMM.

Braoemy:

— METOJaMH MAaTeMaTH4eCKOH CTaTUCTHUKH JUIsi 0OOpabOTKH PE3ylIbTaTOB aKTHBHBIX M MACCHUBHBIX
HKCHEPUMEHTOB, a TaKKe€ METOJaMH BBIYMCIUTEIBHON MaTeMaTUKU i pa3paboTKH U
peanu3any Ha KOMITBIOTEPAX aJIrOPUTMOB MOJEIMPOBAHUS, WACHTU(DHUKAIIMA ¥ ONTUMH3AINA
XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB;

3. Kparkoe cogepxxanue 1ucCUMNJIHHBI:

3.1. OcHosHble npuHyunsvl KOMHLIOMEPHO20 MOOENUPOBAHUA  XUMUKO-MEXHOI02UYECKUX
npoyeccog (XTII). MareMaTHUECKUE SMITUPUUYECKIE, MaTeMaTHIYEeCKNEe (PU3NKO-XUMHUECKUE MOJICIH H
KOMIIBIOTEPHOE MOJIeIMpPOBaHue. J[eTepMHUHUPOBAaHHBIE U BEPOATHOCTHBIE MAaTEMaTHYECKUE MOJIEIH.
[IpumMeHeHne MEeTOI0IOTHH CHCTEMHOTO aHajIM3a Ul PEUIeHus 3a7ad MoAennupoBanus. [Ipumenenne
MPUHIUIA «YEPHOTO ALIMKA» IPU MaTeMaTHUYECKOM MOJIEIMPOBAHNU. ABTOMAaTU3UPOBAHHBIE CUCTEMBI
npuknagHoil wHpopmaruku. Mepapxuwueckas CTPyKTypa XWUMHYECKHMX MPOU3BOJACTB M HX
MaTeMaTH4ecKux Mojened. IIpumMeHeHne KOMIBIOTEPHBIX MOJAEIeH XMMHUYECKHUX IPOLECCOB s
aHanmM3a, ONTHUMHU3AIMM M CHHTE3a XHMHKO-TEXHOJOTMYeCKHX cHucTeM. OCHOBHBIE TPHEMBI
MaTeMaTHYeCKOr0 MOAETUPOBAHUSA: OSMIUPUYECKUN, CTPYKTYpHBIH ((PU3UKO-XUMHUECKUI) U
KOMOMHHpOBaHHbBIN (TeopeTnueckuil). [locTpoeHune craTuyecknx u AMHAMUYECKUX Mozelnel. Pemenue
npsMbIX 3a1ad. [IpoekTHBIH M MOBepouHBIN (OLIEHOYHBII) pacueT mpoieccoB. PemeHne oOpaTHBIX
3amad. [lapamerpudeckast U CTPYKTYpHas HISHTH()HUKAINS MaTEMaTHYECKIX MOJIEJIeH. Y CTaHOBJICHNE
aJIeKBaTHOCTU MaTeMaThdyeckux Mojeneid. Crparerus NHpOBENEHHUS pPACUETHBIX HCCIEIOBAaHUN U
KOMITBIOTEPHOTO MOJICTTUPOBAHHS PEATHHBIX MPOIECCOB.

3.2. I[locmpoenue smnupudeckux mooenel.

(hopMyIHpOBKa 3a/1a4H aANMPOKCUMAIINN JAHHBIX JUTSI OMMCAHUS DKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH 1
MOJTyYeHUs SMIIMPUYECKHX MoJee mporueccoB. Buabl kpurepueB anmpokcumanuu. Kpurepuit
METO/Ia HAMMEHBIITNX KBaJpaToB. Penienne 3a1aum anmpoKCHMAIUIH TSl HeTMHEWHBIX M IMHEHHBIX IO
napamerpam Mmojeneil. MarpuuyHast ¢GOpMyIMpPOBKa 33Jaydl anmnpOKCUMAIMH. AHAIUTHYECKUH U
ATOPUTMUYECKAN  TIOAXONBI JUISi  pEIICHUS 3aJa4yd  anmnpoKCHMAIMHM Ui JIMHEWHBIX |
JIMHEApU30BaHHBIX MOJIENEN METO0M HaUMEHBIIIUX KBaJIPaTOB,;



3aKOH HOPMAaJIbHOTO PacIpeesieHus 1751 BEKTOPHBIX CIIy4aifHBIX BETMUYMHBI U OTIPE/ICICHUE X
YHCIIOBBIX XapaKTEepUCTUK. MaTemaTuyeckoe OXHAaHWE U JUCHEpPCHUs Uil BEKTOPHBIX
CIIy4yalHBIX BEJMYMH. [[MCIIEpCHOHHBIM M KOppEISUMOHHBIM aHanmu3. llonsTtus nucnepcuu
BOCIPOU3BOJMMOCTH M aJICKBaTHOCTH, a Takke ocTaToyHo aucnepcuu. OnpeneneHue
BBIOOPOYHBIX KOA(D(DHUIIMEHTOB KOPpEIAud U KodPHUIMeHTa MHOKECTBEHHON KOPPETIAIUH.
CraTucTH4ecKkuil MOJIX0J] K OMPENEICHUI0 OMMUOOK M MOTPEIIHOCTEH B SKCIEPUMEHTAIbHBIX
TOYKaxX U3MEPEHU,

PErpECCUOHHBIN U KOPPEISLMOHHBIA aHAIU3 Ul IIOCTPOEHUS SMIIMPUYECKUX MOJENIEeH Ha
OCHOBE JAaHHBIX IACCUBHOTO HKcrepuMmeHTta. lloHaTtus ¢QyHKuMM OTKIMKA W (PaKTOPOB.
OcHOBHbIE JTOMYUICHHUS] PETPECCHOHHOTO U KOPPEISILIMOHHOrO aHanu3a. Kputepuu nmpoBepku
OJTHOPOJAHOCTH Jucrnepcuil. BpiOop Buaa ypaBHEHUIl perpeccuu, a TakKe OIpeaeicHHe
KO3 (ULIMEHTOB perpeccud M HX 3HAYUMOCTH C HUCHOJb30BaHHWEM kputepus CTblOJEHTA.
[Ipouenypa wuckiIOYeHHS HE3HAYUMBIX  KoddduuuentoB perpeccun. OmnpeneneHue
a/IeKBaTHOCTHU PETPECCHOHHBIX MOJIeNIel ¢ MOMOIIbI0 kputepus durepa;

OCHOBHBIE TIOJIOKEHHSI TEOPUU IUTAHUpOBaHMsI SKcrepuMeHTOB (I): monHbIA  (aKTOpHBIM
skcriepuMenT (I1PD) m oOpaborka ero pesynbraToB. ONTUMaabHbBIE CBOMCTBA MAaTpPHUIIbI
IUTAHUPOBAHUS U CBOMCTBO OpTOroHanmbHOCTU. OrmpeneneHue KOIPPUIMEHTOB MOJENeH, UX
3HAYUMOCTU U TPOBEpPKA aJeKBATHOCTH ypaBHEHHsS perpeccuu. CBOHCTBO pOTaTaOENIbHOCTH
MOJIHOTO (paKTOPHOTO IKCIIEPUMEHTA;

OCHOBHBIE IIOJIO)KEHHUS Teopuu IUIaHupoBaHusi dkcrnepumeHToB (II):  opToronanbpHbIM
HeHTpainbHbl  Kommo3unuonHbld  Twian  (OLIKII) »skcnmepumenToB u  o0paboTka ero
pe3ynbraTtoB. ObecrieueHue OpPTOTOHAJIBHOCTH MAaTpULbl IUIAHUPOBAHUSI U ONpEEIICHUE
BEJIMYMHBI 3Be3MHOro Iuieda. OnpeneneHue KOAXPQPUIMEHTOB MOJACTH, UX 3HAYUMOCTH U
OlLICHKa aJICKBaTHOCTU YypaBHEHUsl perpeccuu. PacueTHOe BBIUMCICHHE KOOPAMHAT TOYKHU
onTuMyma (IKCTpeMyMa);

ONTUMM3ALMS IKCIIEPUMEHTAJIbHBIX HCCIEI0OBaHUI ¢ MpuMeHeHrneM Merona bokca-Bunbcona.
OcHOBHBIE MTO/IXO/1bI K ONTUMHU3ALNU SKCIIEPUMEHTAIIBHBIX UCCIIETOBaHUM.
DKcIepUMEHTAIbHO-CTaTUCTUYeCKH MeToJl. CTparerust IBHKEHUS K ONTUMYMY LEJIEBOH
¢byHKMM (QYHKUMM OTKJIMKA) TPaJUEHTHBIM MeToaoM. Kpurepunm IOCTHKEHHS «IOYTH
CTaLlMOHAPHOHN 00JIACTH» M METOJIbl YTOUHEHUS TMOJI0KEHUS ONTUMAIIbHON TOUKH B (PaKTOPHOM
MIPOCTPAHCTBE.

3.3. Illocmpoenue guzuxo-xumuyeckux mooenei.

JTambl ~ MaTeMaTU4eckoro  MojaenupoBaHus. DopMmynMpoBKa  TUIOTE3, IMOCTPOCHHE
MaTEeMaTHYeCKOro  ONMCaHus, pa3padoTKa MOJEITUPYIOUIEr0  alropuT™Ma, IpOBEpKa
aJIeKBaTHOCTU MOJIEIM U HJCHTU(UKAIUS UX [apaMeTpoB, pacyeTHbIE HCCIIEIOBAHUS
(BBIUMCTUTEIBHBIN SKCIIEPUMEHT);

COCTaBJICHUE CHUCTEM YypaBHEHMH MaTeMaTHMYeCKOro OIMCaHMs MpPOIEecCOB U pa3zpaboTka
(BBIOOP) @NTrOPUTMOB HX pELICHUs. bBJIOYHBIM NPUHIMI MOCTPOEHHUS CTPYKTYPHBIX
MareMaTudeckux mojeneit. O000IeHHoe OnucaHne JABMIKEHUS MOTOKOB (a3 B ammaparax ¢
MOMOIIBIO  THAPOAMHAMHYECKUX  MOJEJNeW,  YUYUTHIBAIOIIMX  COCPEAOTOYEHHBIE U
pacnpe/ielieHHble MCTOYHUKU BEIIeCTBa M SHEpruu (TerwioTsl). JlokaabHble MHTEHCHBHOCTH
MCTOYHHUKOB BEIECTBA M TEIUIOTHI B MOTOKAaX, COOTBETCTBYIOIIME Pa3IUYHBIM (UIUKO-
XUMHUYECKUX MporeccaM. OCHOBHbIE TUIBI YpaBHEHUI MaTEeMaTHUYECKOTO OMHCAHMSI XUMHUKO-
TEXHOJIOTUYECKUX TPOLECCOB — KOHEYHbIE, OOBIKHOBEHHBIE JU(QepeHInaIbHbIe U
muddepeHIraIbHbIe YpaBHEHHS B YACTHBIX MPOU3BOIHBIX;

MaTeMaTHYECKOE MOJIETMPOBAHNE CTALIMOHAPHBIX U JUHAMUYECKUX PEKHMOB I'MIPABINUECKUX
MPOIIECCOB B TPYOONPOBOAHBIX CHUCTEMax, IJIOOAJIbHBIE M JIEKOMIIO3UIIMOHHBIE METOMbI
pelIeH s CHCTEM HEeNWHEHHBIX YpaBHEHWH, a TakKe SIBHbIC W HESBHBIC METO/bI YHCICHHOTO
pelIeHHs] CUCTEM OOBIKHOBEHHBIX U] QepeHnnanbHbX ypaBHeHUH. CocTaBieHne ypaBHEHUN
MaTeMaTH4eckoro omnucanus npouecca. IloctpoeHne  MHGOPMAIMOHHBIX  MAaTPHI]



MaTeMaTHYeCKUX Mojeneil ans BblOopa OOIIEro aaropuTMa peHIeHUs — MOJEIHUPYIOLIETOo
anroput™Ma. Peanuzanus — anropuTMOB  pEIIEHUsS  HEJIMHEMHBIX U OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHeHHH. Onucanue crainmonapHbeix pexxumoB XTII ¢ mpumenennem
CUCTEM JIMHEWHBIX W HEJIUMHEHWHBbIX YypaBHEHMU. lTepanrOHHBIE aNrOPUTMBI PEIICHMUS.
[IpumeHeHne MeTOJOB MPOCTHIX HTepauuii ' HpioToHa-Padcona ans moigydeHus pemieHHs.
[IpoGnema cxonuMocTH mpoliecca penieHus. JJeKOMIO3UIIMOHHBII METOJ PeIICHUSI CIOMKHBIX
CHCTEM KOHEYHbIX YypaBHeHHH. [locTpoenme wuHGOPMAIIMOHHONW MaTpHLbl IS BbIOOpa
ONTUMAJILHOTO aJIropuTMa peteHus 3aaadu. [lousaTue xxecTkocTu cucteM AuddepeHnrnaIbHbIX
YpaBHEHUN U KPUTEPUU >KECTKOCTU. SIBHbIE (OBICTphIC) W HESIBHBIC (MEIJICHHBIE) METOJIbI
pemeHusi. Metoapl mepBoro (Metoj Ditsiepa), BToporo (MoaudUIIMpOBaHHBIE METOAbI Dijepa)
u yeTBeproro nopsaka (Mmerox Pynre-Kyrra). OnieHKa TOUHOCTH METOJIOB — OUTHOOK YCeUSHHS.
[lepexonuple OmMUOKM ¥  OMMUOKA OKpPYIJICHHS TMPH YHUCIEHHOM HWHTETPUPOBAHUU
middepeHmanbHbX  ypaBHeHUH. CrocoObl oOecreueHHss CXOAMMOCTH pEIIeHUS 3alayu.
[IpumeHeHne HESIBHBIX METOJOB JJIsi PEHICHUS JKECTKUX CcucTeM AuddepeHnnaIbHbIX
ypaBHeHUH. OmpezeneHuss Iara WHTETPUPOBAHUS WTEPALMOHHBIM METOAOM. MeTo/0B
Kpsnka-Hukonbcona (Meton Tpaneuui);

MaTE€MaTU4eCKOe MOJEINPOBAHUE CTALIMOHAPHBIX PEKHUMOB IIPOLIECCOB TEIUIONEpEaYd B
IJIACTUHYATBIX M 3MEEBUKOBBIX TEINIOOOMEHHHKaX. MaTeMaTHuecKoe OMHCAaHUEe MPOLIECCOB C
IIPUMEHEHUEM MOJIEIe HAEaJbHOrO0 CMEIIEHUsS U BbITeCHEHMs. BpiOop u rpaduueckoe
IIPEACTABIICHUE aJIrOPUTMOB pemieHus. IIpumenenne cTanIapTHBIX METOI0B BBIYMCIUTEIbHON
MaTeMaTUKU JJI pelIeHUs 3a/]1a4;

MaTE€MaTU4eCKOe MOJEINPOBAHUE CTAIMOHAPHBIX PEKHUMOB IIPOLIECCOB TEIUIONEpEaYd B
MPSIMOTOYHBIX U MPOTUBOTOYHBIX TPYOUATHIX TEMJIOOOMEHHHMKOB, pelieHue 3anadn Komwu u
KpaeBOM 3aJa4dl TpH HWHTETPUPOBAHUHM CUCTEM OOBIKHOBEHHBIX AH(QepeHIraIbHbIX
ypaBHeHUH. MaTeMaTuyeckoe omnucaHue MPOLIECCOB C NMPUMEHEHHEM MOJENEH HIealbHOro
BbITeCHEHUA. Pemenne 3amaun Komm u kpaeBoil 3amauu. IlpencraBieHue anropuTMoB
BBIUMCIICHUI B BUJE WH(OPMALMOHHOW MATPHUIBI CHUCTEMbl YPaBHEHHMH MaTeMaTHYECKOTO
onucaHus u Oy0k-cxeMm pacueroB. Maremarudeckoe onucanue XTIl ¢ mpuMmeHeHneM cuctem
OOBIKHOBEHHBIX AU (depeHInalbHbIX ypaBHeHU. Onucanue 00beKTOB C pacipeeIeHHBIMU B
IIPOCTPaHCTBE napaMmerpaMu. PopMyIMpOBKa HaYaIbHBIX U KPAEBBIX YCIOBHUU 3a7a4 PELICHUS.
YucnenHslid anroput™ 1-ro nopsaka i pemenus 3anaun Komm. Meron «ipuctpenkn» s
peLIeHHs KpaeBoM 3a/1auu;

MaTe€MaTU4eCKOe MOJCIMPOBAHUE CTALMOHAPHBIX PEXUMOB IPOLIECCOB B PEAKTOPAX C
Memankoi. OnucaHne MHUKPOKMHETUYECKUX 3aKOHOMEPHOCTEN IPOTEKAHUS IMPOU3BOJBHBIX
CIIO)KHBIX XMMMYECKHX PEaKIUil B JKUAKOM (aze aai1 MHOTOKOMIIOHEHTHBIX CHCTEM.
OnpeneneHne KIOYEBBIX KOMIIOHEHTOB CIIOXHBIX XUMHUYECKMX DPEAKIMH C NPUMEHEHUEM
METOJIOB JIMHEHHOM anredpsl - paHrOB MaTPHI] CTEXMOMETPUUECKUX KO3((DUIIMEHTOB PEAKIIUH.
MaremMaTHueckoe OIMCaHHe PEaKTOPHOIo IMpoliecca ¢ pyOaliKol JUisi TPOU3BOJIBHONW CXEMBI
MIPOTEKAaHNUs XUMHUYECKON peakuuu. BpiOOp anropuTMoB pelieHus 3ajadd ¢ NPUMEHEHUEM
MHPOPMAIIMOHHOM  MAaTpHUIlbl CHCTEMBl ypaBHEHMH MaTeMaTHYeCKOTO OINUCAaHHUA U
MIpe/ICTaBICHMS] aJITOPUTMa PELIEHUS C TOMOIIBIO0 OJIOK-CXEMbI pacyeTa Mpolecca;
MaTeMaTU4eCKOe MOJEIUPOBAHUE HECTALMOHAPHBIX PEKHUMOB IIPOLIECCOB B PEAKTOpax ¢
Memankord. Martemarnueckas IOCTaHOBKA 3aJaud A peakUuu C TPOU3BOJIBHON
crexuoMeTrpuueckon cxemoil. dopmynupoBka 3amaun Komm — 3amadu ¢ HavyaldbHBIMHU
ycIoBUAMHU. Pa3HOCTHOE mpeacTaBlIeHUE CHUCTEMBbl OOBIKHOBEHHBIX AH(QepeHInanbHbIX
ypaBHeHuii. Iloctpoenrne wHGOPMAIIMOHHOW MATPHUIIBI IS BbIOOpA aJIrOpuTMa PEIICHUS.
I'paduueckoe npecTaBiIeHUE alTOPUTMA pEIIEHUs B BUJIE OJIOK-CXEMBI pacyera;
MaTeMaTHUYeCKOe MOJEIUPOBAaHUE CTAI[MOHAPHBIX pPEXHMOB B TpPyOUaThIX pEaKkTOpax C
MPSAMOTOYHBIM W NPOTUBOTOYHBIM  JBHWKEHHEM  TEIUIOHOCUTENeW. Maremarndeckas
IIOCTAaHOBKA 3aJ1a4yM Ul PEaKLMKU ¢ KOHKPETHOM CTEXMOMETPUUYECKON cxeMor. PopMynrpoBKa
3amaun Komm — 3amaum ¢ HadaabHBIMHM YCIIOBUSMH M KPAaeBOM 3a7auM — 3aa4M C KPAaeBBIMU
yciaoBUAMHU. Pa3HOCTHOE TMpesicTaBleHHE CHCTEM OOBIKHOBEHHBIX AH(QepeHrnanbHbIX
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ypaBHeHui. IlocTpoeHne MHPOPMALMOHHBIX MAaTpHIl Ui BbIOOpa alrOpUTMOB PELICHHS.
I'paduueckoe npeacTaBiaeHUe alrOPUTMOB PELLICHHsSI B BUJIE OJIOK-CXEMBI PacyeTa;
MaTeMaTHYECKOEe MOJICIUPOBAHUE HECTAIMOHAPHBIX PEKUMOB MPOIECCOB B TPYyOUaTHIX
peakTopax M YMCICHHBIE  QJITOPUTMBl  AMCKPETU3aLMM i1 PEIIEHUS  CHCTEM
mudQepeHInanbHbIX YpaBHEHHH C YaCTHBIMH IPOM3BOJHBIMU. MaremaTrndeckas MOCTaHOBKA
3a/1a4M U1 PEAKLMU ¢ KOHKPETHON CTEXHOMETPUUYECKON cxeMo. DOopMyIupOBKa HAa4aJIbHBIX
U TpaHW4HBIX ycioBui. J[luddepeHnuanbHple ypaBHEHUS B YACTHBIX MPOHM3BOJIHBIX -
UIMNTUYECKOT0, MapaboJU4YecKOro M TUIepOOIMYECKOro THUIOB. AJITOPUTMBI pPELICHUs
ypaBHEHHI MapabojaryecKkoro Tuma. MaremaTuyeckas MOJelb XMMHUYECKOTO MPEBPALICHUS B
M30TEPMHUECKUX YCIOBMSIX [UIl HECTAllMOHAPHOIO Ipolliecca B TpyOuaThIX ammaparax ¢
y4€TOM IIPOAOJBHOIO IEPEMEUIMBAaHUA M C IPUMEHEHUEM OJHONApPaMETPUYECKON
IupPy3nOHHON MOAenu sl ONUCAHMUSA TI'MIPOAMHAMHYECKOM OOCTAaHOBKM B pPEaKIMOHHOM
IIOTOKE. AJTrOpUTMBI pELIEHUS B BUAEC CHCTEM HEIMHEHHBIX YpaBHEHUH, a TaKke
OOBIKHOBEHHBIX AU((epeHInanbHbIX YpaBHEHU IEPBOIO U BTOPOTO MOPSIKOB;
MaTE€MaTU4eCKOe MOJEIMPOBAHUE CTALMOHAPHBIX PEKHMOB IIPOLIECCOB  HEIPEPBIBHOU
MHOTOKOMIIOHEHTHOM peKTHU(HUKAmu W abcopObumu. MaremaTtndeckoe OINMMCaHUe Ipolecca
MHOIOKOMIIOHEHTHOM peKTU(UKalMK B TapelibyaToil KojoHHe. MoaenupoBaHue (azoBOro
PaBHOBECHSI M IIPOLIECCa MAcCoIlepejauy Ha TapesIKaX B MHOTOKOMIIOHEHTHBIX CUCTEMaX. YUeT
TEIUIOBBIX OaJlaHCOB Ha TapejKkax IpPH MOJEIMPOBAHUU IIpoliecca B PEKTU(PUKALMOHHOM
KOJIOHHE. JI|eKOMIO3UIIMOHHBIM alropuT™M pacyeTa Ipolecca peKTU(PUKAIUU B KOJIOHHOM
anmapare. MareMaTHUecKoe ONUCAHHWE Ipollecca MHOTOKOMIIOHEHTHOM abcopOuuu B
HAacaJOYHOM KOJIOHHE. MojenupoBaHHe IpoLecca MHOTOKOMIIOHEHTHOM Macconepenadud B
CEKLUSAX HACaJ04YHOM KOJOHHBI. AJITOPUTM pEIICHUs KPAaeBOW 3aJauu Ul MOJEIMPOBAHUS
npouecca abcopOIiy B HaCaI0YHOM KOJIOHHE.

1.4. Ocnosbi onmumusayuu XuMuKO-mexHoI02U4ecKux npoyeccos:

pemieHue  3aga4  ONTUMHU3AIMM € TEPMOJMHAMHYECKMMH,  TEXHOJIOTMYECKUMHU,
SKOHOMUYECKHUMH, TEXHUKO-D)KOHOMUYECKUMU U HKOJIOTMYECKUMU KpUTEPUSIMU
ontumanbHOCTH.  OnTuManbHble  pecypcocOeperatone  XTII.  Beibop  kpurepues
ONTUMAJIBHOCTU  (UENeBbIX (QyHKUMI). DOpMYyIMpOBKA MHOTOKPUTEPUATBHOW  3aJa4yu
ontumuzaiii. OCOOEHHOCTH pelleHUs] ONTHUMM3AUMOHHBIX 3amad XTIl npu Hanmmuum
HECKOJIbKUX KPUTEPUEB ONTHMAIbHOCTH, OBPAXKHOM XapakTepe 1eeBoil PyHKINU U HaJIu4uu
orpaHuueHuii 1-ro u 2-ro poxa;

QITOPUTMBl  OJHOMEPHOM W  MHOTOMEpPHOM ONTHUMM3aluHA. MeTonbl CKaHMPOBAHHS,
JIOKQJIM3alMM dKCTpEMyMa, 30J10TOro ceueHuss u uucen duboHaum B ciiydae OAHOMEPHOMH
ONTUMU3ALMHA. MeTO bl MHOTOMEPHOW ONTUMHU3ALMU HYJIEBOIO, IEPBOIO ¥ BTOPOTO MOPSIAKOB.
CuMIekcHble, ciiydyailHble M TpaJUeHTHbIE METOJbl MHOTOMEPHOH onTumu3anuu. Meton
mTpadHbIX QYHKIUI.

3.5. 3axnouenue:

IIPUMEHEHHE KOMIBIOTEPHBIX Mojened XTIl npu npoekTHpOoBaHUM XUMHUYECKUX ITPOU3BOICTB
— B CAIIP. 3agaun cucrem aBToMarm3upoBaHHOro npoektupoBanus (CAIIP) u ctpykrypa
CHUCTEM  KOMIIBIOTEpHOro  mpoekThupoBaHus. HWHdopmannonHoe W MaTeMaTUyecKoe
obecnieuenne CAIIP. ABToMaTu3MpOBaHHOE MPOEKTUPOBAHUE C IPUMEHEHUEM KOMITBIOTEPHBIX
mopenent XTII;

IIPUMEHEHHE KOMIBIOTEpHbIX Mozened XTIl npu  ynpaBieHHMHM TEXHOJIOTMYECKUMU
npoueccamu — B ACVYTIL. KommnberotepHoe mopenupoanue XTII B pexume peabHOTO
BpeMeHH. Cucremsbl npsMoro Hu@poBoro (KOMIbIOTEPHOTO) YIPABIEHUS TEXHOJIOTHYECKUMU
MPOLIECCAMMU. OcoOeHHOCTH  peanu3allid  KOMMbIOTepHbIX — mogjeneir XTIl B
aBTOMATHU3MPOBAHHBIX CHCTEMaX YyIpaBlieHUsl TexHonornueckumu npoueccamu (ACYTII).
O0beM yueOHOH TN CUMILIUHBI:

4.1. Oynas dopma:



Bunpr yue6HOM paboTh B 3auerHbBIX B akanem.
CIMHUIIAX Jacax
OO0mas Tpy10eMKOCTb JHCIUIITHHBI 3,0 108
10 y4eOHOMY ILIAHY
AYAUTOpPHBIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,89 32
JlabopaTopnsbie 3ansTust (J1ab) 0,44 16
CamocrosiTeJbHast padora (CP): 1,66 60
Jlpyrue BUbI CaMOCTOSITEILHON pabOThI 1,67 60
Buja koHTpoJIsi: 3a4eT/IK3aMeH - 3auer ¢
OLICHKOM
4.2. 3aounas ¢popma:
Buzsl yaeOHON paboThI B 3aueTHBIX B akanewm.
CIIMHUIIAX Jacax
OO0mas TPy10eMKOCTh THCIIUIITHHBI 3,0 108
10 y4e0OHOMY INIAHY
AyaUTOpHBbIE 3aHATHS: 0,45 16
Jlexmuu (JIek) 0,28 10
Jlaboparopueie 3aHsaTus (J1ad) 0,17 6
CamocronTeabHasi padora (CP): 2,44 88
Jlpyrue BUIbl CaMOCTOSITENBHON pabOThI 2,44 88
Bua koHTpoOJIsA: 3aUeT/3K3aMeH 0,11 3ader ¢
OLICHK O
(4)

AHHOTAUA
K Y4eOHO# mporpamMMe J¥CUHUIIIHHbBI
«Mmunepanorus u kpucrasiaorpadpus» (b1.B.O/.12)

1. leab AMCHMILUIMHBI - COCTOUT B NPUOOPETEHUH CTYAEHTaMU 3HAHUH 00 OCHOBHBIX MOHSTHUSX
Kpuctauorpadguu, KpUCTAUIOXUMHH, MUHEPATOTUH W TeTporpaduu s  MOHUMaHHS
B3aMMOCBSI3U BHYTPEHHETO CTPOEHUS TBEPAOro Tella ¢ ero (pU3MKO-XUMHUECKUMH CBOHCTBAMHU
JUISL yIIPABIICHHSI CTPYKTYPOU M KQUE€CTBOM TEXHHUYECKUX MAaTEpPHAJIOB.

2. B pe3yabrare u3y4YeHusl AMCHUILUIMHBI 00y4yaloLMiicsi Mo mporpamme OakajaBpHaTa
HMOJIKeH:
Obaadoamse CIENYOMUMA KOMIETCHIIUSIMU:

- TOTOBHOCTBIO HCIIOJIb30BAaTh COBPEMEHHBIC 3HAHHWS O KPUCTAJUIOXUMHUYECKOM CTPOCHHUU
BEILIECTBA JIJIsl TOHUMAaHUS OKPY’Karolero Mupa u sisinenuit npupost (OI1K-2);

- CIOCOOHOCTBHIO HCITONIF30BATh 3HAHMUS O CTPOCHHWH BEUIECTBA, MPUPOJE XUMHUYECKOH CBS3U B
Pa3IUYHBIX KJaccax COeTUHEHUH 11l MOHUMaHus uX pusnko-xuMudeckux cBoiicts (OITK-3);

- CIOCOOHOCTHIO TPOBOJUTH KPUCTAJUIOXUMHUYECKUH aHal W3 CHIPbs, MAaTEpPHaIOoB U TOTOBOU
MPOJIYKIINH, OCYLIECTBIATH OLIEHKY pe3ynbraroB aHanm3a (I1K-10);

- CIIOCOOHOCTBHIO IMJIAHUPOBATh U MPOBOJAUTH KpHUCTaLIOTpaduieckoe, KPpUCTAIUIOXUMHUECKOE U
MHUHEpAJIOTUYECKOe M3Y4YEeHHE, NMPOBOAUTH OOPaOOTKY €ro pe3yibTaToB, MPUMEHSITh METO[IbI
KomIbioTepHOro Mozaenuposanus (ITK-16);

— FOTOBHOCTb UCIIOJIb30BaTh 3HAHUS KPUCTAIUIOXUMHUYECKUX CBOMCTB COEIMHEHHI U MaTepHaJlOB

Ha UX OCHOBE JUTS pelIeHus 33/1a4 npodeccuoHanbHoi nesirenpaoctr (ITK-18).
3nams:



— OCHOBHBIE 3aKOHBl W TIOHSTHS KpUCTAIOrpaduu, KPHUCTAUIOXMMUU, MHHEPAIOTHH U
nerporpaduu;

OCHOBHBIC TIOJIOKEHUSI CTPOCHHS KPUCTAITMYECKUX TBEPABIX TEN: KPUCTAITMYECKAst CTPYKTypa
BEIIIECTBA, IPOCTPAHCTBEHHBIC TPYNIBI CHUMMETPHH, OCHOBHBIC THIIBl KPHUCTAUIMUYECKHX
CTPYKTYp, B3aUMOCBSI3b KPUCTAIUTNICCKOU CTPYKTYPHI U (PU3UKO-XUMUYECKUX CBOHCTB;

— 0oO0ITMe TPUHIUIBI KIACCU(PUKAIIMKA U ONMTUCAHUS KPUCTALIUIECKUX CTPYKTYP

— OCHOBHBIC KpHCTAUIOTpAaQUUYECKUE H KPUCTAIUIOXMMHYECKHE METOJbI HCCIICIOBAHUS
KPUCTAJUTMYECKUX TBEPJBIX TEIT;

Ymemn:

— OIpeAeNATh W OINUCHIBATh OCHOBHBIC CTPYKTYPHBIC THIBI (YUCIIO (HOPMYJIBHBIX €IUHUIIL,
KOOPJIWHAIIMOHHBIC YHCIIA, KOOPJAWHAIMOHHBIE MHOTOTPAHHUKH, HAJIMYUE TUIOTHEUIITUX
YIAKOBOK), pellaTh THUIIOBBIC 3aJadydl 110 OINPEACIICHUI0 KAaTerOpPHH, CHHTOHWUHU, THUITY
[EHTPUPOBAHMSI KPUCTAITNICCKOU PEIICTKH;

— YCTaHaBJIMBATh B3aWMOCBS3b MEXKIY KPHCTALINYECKON CTPYKTYPOH M (PU3HKO-XUMHUYCCKUMHU
CBOMCTBAMH;

— UCHONB3YyS 3HAHHUA OCHOBHBIX JHUAarHOCTUYECKMX CBOWCTB MHHEPAJIOB M TOPHBIX IOPOJ
MIPOBOJIMTH WX OIUCAHWCE,

— HCHOJB30BaTh COBpeMeHHble IHTepHeT-pecypchl, TemaTH4eckue 0a3bl JaHHBIX U
MOJICTTMPOBAHUE B MPUKIAJAHBIX MporpaMMax JUisi COCTABIICHUS OIHMCAaHUS 3aJaHHOTO
KPUCTAJUTMYECKOTO BEIIECTRA.

Bnaoemw.:

— METOJIMKOM ONUCaHusI MOP(HOJIOTHU KPUCTATUIMYECKUX TBEP/IbIX TE;

— METOAMKOU onpeeieHus GopMys CHMMETPHH KPUCTAIUTHIECKIX MHOTOTPAHHHKOB;

— METOAMKOM KPUCTAINTIOXUMHUYECKOTO OMUCAHMSI OCHOBHBIX TUIIOB KPUCTAJUIMYECKUX CTPYKTYD;

— HaBBIKAMH UJICHTHU(PUKAIIMN BEIIECTBA MO JJAHHBIM Ka4ECTBEHHOT'O PEHTTEHO(A30BOr0 aHAIH3A;

— METOJMKOW OIpeAesieHUss W ONHMCAaHUS OCHOBHBIX MHHEPAJIOB W TOPHBIX TOPOA IO
JTUArHOCTHYECKUM MTPHU3HAKAM.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

Beenenue. Coneprkanue, 3aaud ¥ B3aUMOCBSI3b € APYTUMHU AUCHUIITIMHAMU CIIEHUAIBHOCTH.

OcHoBbl  kpucramiorpapuu. Kpucramimueckas CTpyKTypa U CHUMMETPHUS KpPUCTAJIOB.
CummeTpus Kak IPUHIMI KIaCCU(PUKAIIMY KPUCTAIMUECKUX TBEPABIX TN, MOHATHE 00 U30TPOITHBIX
U aHM3OTPOINHBIX KpucTauiax. OCHOBHBIE CBOWMCTBA KPHUCTAJUIOB: aHU3O0TPOMIMS/M30TPONHS,
OJTHOPOJHOCTb, CIIOCOOHOCTb OTpPAHATHCS, CUMMETPHUsS. DJIEMEHThl CHUMMETPUM KOHEUYHBIX (QUryp.
®opmyna cummerpud. [IoHATHS KaTeropuy, CHHIOHUM, B CUMMETpUH. MeX1yHapoaHasi CUMBOJIMKA
U TeopeMmbl cioxeHus. 32 Bupa cumMmerpud. IlpaBmia Kpucramiorpaduyeckoil yCTaHOBKH
KpHUCTAJIJIOB, CTepeorpapuueckue MpoeKIuU 3JIEMEHTOB CHUMMETPHUH U MPOEKIUHU I'PaHel KPUCTAIJIOB.
®opMbl HeATBHBIX KPUCTAIUIOB: MPOCThIE 1 KOMOMHUPOBAaHHBIE ()OPMBI OTPAaHEHHMSI, TPOCTHIE (POPMBI
OTpaHEHUsT HM3LIEH, CpeIHEH M BBICIIECH KaTEropui, NPOEKUUU TrpaHeil. PeanbHble KpUCTaJUIBL:
OCHOBHBIE METOJbI BBIPAIIMBAHUS KPUCTAJUIOB W3 PAacCTBOPOB M pACIUIaBOB, (DOPMBI peabHBIX
KPHUCTAJIJIOB.

OCHOBBI KpUCTAJIZIOXUMHUH. DJIEMEHTHI IPOCTPAHCTBEHHON PEIIETKU. TpaHCisus. DI€MEHTBI
CUMMETPHUH KPUCTAJUIMYECKUX PEUIETOK. JJIeMEHTapHas siueiika. TUIbl TpaHCIAIMOHHBIX pemeTok. 14
TUNOB pemeTok bpasa. IlpocTpancTBenHbie rpynnsl o enopoBy. 230 NMpocTpaHCTBEHHBIX I'PYII.
OcHOBHbIE CTPYKTYpHBbIE TUIBI. ONMUCaHNE KPUCTAIIMYECKUX CTPYKTYP: YUCIO (POPMYIbHBIX €IUHUI
U CcTexuoMmeTpuyeckas (opMyna COEAMHEHUs, KOOPJMHALMOHHOE 4YHCIO, KOOPAWHAIIMOHHBIN
MHOT'OTPaHHUK, PEHTTEHOBCKAs IUIOTHOCTh, IUIOTHEWINWE YINAKOBKM M 3aIlOJIHEHHOCTh ITyCTOT,
MpOeKIUs Ha 6a30BYI0 TUNIOCKOCTh. ONKCcaHue CTPYKTYPHBIX TUIIOB MPOCTHIX BEIIECTB (MeIu, MarHus,
rpadura, anMasa u 1p.), OuHapHbix coeauHeHuid Tuna AX, AX, (ramuta, Quroopura, pyTuia u ap.),
CIIO)KHOOKCH/IHBIX ~ COCIUHEHMH  (IIMUHENW, TepoBckUTa U 1p.). Kpucramioxumuueckas
kjaccuukanus cuiukaroB. [ToHsTHs nzoMopdusM U momuMopPu3M KpUCTAITUIECKUX TBEPBIX TEIl.
TBepable pacTBOpHI U yciaoBUs WX oOpazoBaHus. OOIIME MPEACTABICHUS O PEHTTEHOBCKUX METOAaxX



aHallM3a, Ka4eCTBEHHOM pEHTreHO(a30BOM aHajiu3e, WJACHTH(HUKAIUS BEIIecTBa IO JaHHBIM
peHTreHo(a3oBoOro MeToa aHajIu3a.

CoBpeMeHHBIE TeMaThyeckue O0a3bl JaHHBIX M0 KpUCTALIOrpaduu, KPUCTAIOXUMHH H
MUHEPAJIOTHU U TPHUKJIAJIHBIC KOMIIBIOTEPHBIE TPOTrPAMMBI JIJIsSI ONTMCAHKS KPUCTAJUTMYECKUX TBEPIBIX
TEIL.

OcHoBbI MuHepasiorud u rnerporpaduu. OOmMe CBEACHHS O MHUHEpanax: KiIacCH(pUKAIH
MUHEpPAJOB MO XUMHYECKOMY COCTaBy M OCHOBHBIC MPEJICTABUTEIN PaA3HBIX  KJIACCOB,
JTUArHOCTUYECKHE CBOMCTBA MHHEpANoB (TeHe3uc, MOp(OJIOTHs, XUMHUYECKUM COCTaB, IBET, IIBET
4yepThl, OJIECK, TBEPAOCTb, CIIAMHOCTh, MPO3PAYHOCTD, IJIOTHOCTH UIp.). OnpeneneHne MUHEPAJIOB 0
ux (pusnko-MexaHW4decKuM cBoiicTBaM. OOIIME CBEJCHUS O TOPHBIX MOPOJAX: CHCTEMATHKa TOPHBIX
MOpOJl MO TEHE3UCy. ONHUCAHUE TMPEJICTABUTENICH PpPA3HBIX THUIOB TOPHBIX IOPOJl, OCHOBHBIE
XapaKTEPUCTUKHA TOPHBIX MOpoJ (Fe€HEe3UC, MUHEPAIbHBIM COCTaB, CTPYKTypa, TEKCTypa, TBEPAOCTb,
IJIOTHOCTH TOPHBIX TOpoN). OnpeneneHne TOPHbIX MOPOT O UX (PU3UKO-MEXaHUIECKUM CBOKWCTBAM.
4. O0beM yueOHOW JUCUUIIIMHBI
4.1. Ounas dopma:

Bunet yueGHoi paboTh B 3aueTHBIX B akanem.
eIMHULIAX yacax
O01mas TpyA10eMKOCTb 1M CHUILTTHHBI 3,0 108
10 y4eOHOMY ILIAHY
AyIUTOpHBIE 3aHITHS: 1,33 48
Jlexuun (Jlek) 0,44 16
[Tpaxtrueckue 3ansatus (I1p) 0,44 16
JlaGopaTtopHsbie 3ansatus (J1ad) 0,44 16
CamocrosTeabHas padora (CP): 1,67 60
CamocrosiTeTbHOE U3YUYEHHUE pa3/iesioB Kypca 1,67 60
By MTOroBOro KOHTpoOJIsA: 3a4eT/IK3aMeH - 3aver ¢
OIIEHKOH

4.2. 3aounas dpopma:

Bunel yue6HoI paboTh B 3agerHbBIX B akazgem.
eIMHUIIAX yacax

O0mas TpyA0eMKOCTb 1M CHUTLTTHHBI 3,0 108
10 y4eOHOMY IIAHY
AyIuTOpHBIE 3aHSITHS: 0,45 16
Jlexruu (JIek) 0,17 6
[Tpaktuueckue 3ansatus (I1p) 0,17 6
JlaGopatopusbie 3ansaTus (J1ad) 0,11 4
CamocrosiTeabHas padora (CP): 2,44 88
CamMocTosATeIbHOE U3YUYEHHE PA3AEIOB Kypca 2,44 88
Buja xonTpoJsi: 3auer 0,11 3ayer ¢

onenkoi (4)

AHHOTAUA
K Y4eOHOi mporpamMMe J¥CUUIIIHHbBI
«XuMHYecKasi TEXHOJIOTHsI Heoprannvyeckux Bemects Y.1,2» (b1.B.0/1.13)



Yacrs 1.
1.Ileap JMCHMIUIMHBI — MpUOOpeTeHHe O00y4YaroIMMUCS 3HAHUKA HAYYHBIX OCHOB M KOMIIETEHIIHH,
MOJIy4eHUe U 3aKperuieHne mpodeccHnoHalbHbIX YMEHUN U HABBIKOB B 00JacTU (PU3MKO-XUMHUYECKUX
OCHOB M TEXHOJOTHHA MPOU3BOJACTBA psAla BAXHEWIINX HEOPraHMYECKUX MPOAYKTOB, a TaKKe
MIPUHIIMIIOB Pa3paOOTKH U YIIPABICHUS TEXHOJIOTUSIMU HEOPraHUYECKUX BEIIECTB.
2. B pe3yabTaTe U3y4eHusl AUCHUILIMHBI 00y4ANIUICS 110 MporpaMMe 6aKajIaBpuaTa J0JIKeH:
Osnadems cnenyrommumu npodeccruonansubivu (I1K) koMnereHImsIMu:
CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJIOTMYECKHH IMPOILECC B COOTBETCTBUH C
pEerJaMeHTOM U HCIONb30BaTh TEXHUYECKHE CPEJCTBA JII M3MEPEHHS OCHOBHBIX IapaMeTpoOB
TEXHOJIOTMYECKOT0 Ipolecca, CBOUCTB ChIpbs U npoaykiuu ([1K-1);
— CIIOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PELICHUsI MIPU pa3pabOTKe TEXHOJIOTHYECKUX
MPOIIECCOB, BBHIOMpATh TEXHUYECKHE CPEICTBA M TEXHOJOTMHM C YYETOM SKOJIOTHYECKHX
nocaencTBui ux npumencaus (ITK-4);
CIOCOOHOCTBIO TPOBOJUTH AHAIM3 CHIPhS, MATEPUAIOB U TOTOBOM MPOAYKIMH, OCYIIECTBISTH
OLIEHKY pe3yibTaToB ananu3a (I1K-10);
TOTOBHOCTBIO HCITOJIb30BATh 3HAHWE CBOWCTB XMMHYECKUX DJICMEHTOB, COCIUHEHUN U MaTEepPHaJOB
Ha MX OCHOBE JIJIs pellieHus 3a1a4 npodeccruonansHoi aesrensuoctu (ITK-18);
— TOTOBHOCTBIO M3yd4aTh HAyYHO-TEXHUYECKYIO MH(OPMAINIO, OTEYECTBEHHBIH M 3apYOEIKHBINA OIIBIT
o temaruke uccienoBanus (ITK-20).
3nams:

— Ha3HAYEHHE U 00JIaCTH IPUMEHEHUS IPOAYKTOB OCHOBHOTO HEOPTaHUYECKOTO CHHTE3a;

— TEOPETUYECKHE OCHOBBI M MEXAaHW3Mbl OCHOBHBIX HEOPTaHMYECKUX peakuui u ux oOlmme
KHUHETUYECKUE 3aKOHOMEPHOCTH;

— TEXHOJIOTMI0O M OOIIMe TMPHHIUIBI OCYIIECTBICHHUS XHMHYECKHX MPOIECCOB OCHOBHOTO
HEOPraHMYECKOTO CHHTE3a;

— pasnu4YHBIE CHOCOOBI peKylnepanud W YTWIM3AIWW Ta30BbIX, JKUIAKUX W TBEPIABIX OTXOIOB
MIPOU3BOJICTBA HEOPTAHUYECKUX BEILECTB;
Ymems:

— paboTaTh ¢ JUTEPATypHBIMH HCTOYHHKAMHU IO BOIPOCaM, CBSI3aHHBIM C HEOPTaHUYECKHUMHU

nporeccamu;

— MPUMEHSTH TIOyYeHHbIC 3HAHUS JUIA PEIICHUs] KOHKPETHBIX TEXHOJIOTHYECKUX 3a7ay;

— aHAJTM3UPOBATh B3aWMOCBS3b TEXHOJOTHUECKUX TapamMeTpoB U 3((eKTHBHOCTH Mporecca, KayecTBa

Y CBOMCTB MPOTIYKITHH.
Braoemy:

— METOJaMH pacueTa HeOOXOIMMBIX MapaMeTpOB Ha OCHOBE DKCIEPHUMEHTATbHBIX U JIMUTEPATYPHBIX
JTAHHBIX;

METOAAMU TEOPETUYECKOT0 U SKCIEPUMEHTAIBHOTO HCCIIEAOBAHUS TEXHOJOIMUYECKHX IPOLECCOB
MIPOU3BOJICTBA HEOPTAHNIECKUX BEIIECTB U MATEPHUAJIOB;

METOJIJaMU Ka4Y€CTBEHHOTO M KOJIMYECTBEHHOTO aHallh3a COCTaBa, KaueCTBa M CBOWCTB MPOIYKIIHH;
METOAAMH JKCEPreTUYECKOT0 aHAIM3a UM TEXHOOKOHOMHUYECKOW ONTHMHU3ALNU TEXHOIOTUYECKUX
CXEM.

3. Kparkoe conepxxanue JMCUMILIAHBI:

- yrayOJieHHOe H3y4eHHE (PU3MKO-XMMHUYECKUX OCHOB W TEXHOJIOTHMH TMPOW3BOJCTBA BAKHEUIIINX
HEOPTaHWYECKUX MPOIYKTOB: BOAOPOJA, a30Ta, KUCIOPOJA, AMOKCHIOB CEPbl U YTIIEpPOJa, PEIKHX
ra3oB, aMMHaka, kapoamuia, MUHEpaIbHBIX KUCJIOT U yI0OpEeHUH, CIUPTOB;

- paccMOTpeHHE TEXHOJOTHUH TEePMUYECKOW TMepepadOTKH ChIPbs, HAXOJAIIETOCS B Pa3sIuIHOM
($ha30BOM COCTOSIHUM C TIENIBIO TOJTyYeHHs Ta30BOU (hasbl, coeprkalieil B MOJIEKYJISIPHOM COCTOSTHUT
OCHOBHBIE MTPOYKTHl HEOPTAHUYECKON TEXHOJIOTUH;

- (PMBUKO-XMMHYECKHE OCHOBBI M TEXHOJOTHH IPOIECCOB Pa3/eleHUs Ta30BBIX CMeCeH CII0KHOTO
cocTtaBa COPOIMOHHBIM, KOHICHCAIIMOHHBIM, MEMOpPaHHBIM M APYTMMU METOJaMH C MOJy4eHUEM
YUCTBIX MHAWBUAYAJIIbHBIX I'a30B, 00 ra30BBIX CMecEN 3aIaHHOI'0 COCTaBa — CUHTE3-Ta30B;



- U3YUCHUC COOCTBEHHO mponecCcoB OCHOBHOI'O HCOPTraHUYCCKOI'0 CHUHTC3a U Pa3IMYHBIX CII0CO00B
PEKyIICpallii U YTHIIM3allWH T'a30BbIX, JXUIAKHUX W TBEPABIX OTXOJ0B IMPOU3BOJACTBA HCOPraHUYCCKUX
BCIICCTB.

4. O0beM y4eOHOH JUCHUIIMHBI:
4.1. Oynas dopma:

Bupl yue6HOM paboThI B 3aueTHBIX B akazem.

SIMHUIIAX gacax

O0mas TpyA0eMKOCTh IMCIHUIIJIUHbI 2 72

10 y4e0HOMY ILIAHY

AyIUTOPHbIE 3aHSITHS: 1 36

Jlexumu (Jlek) 0,5 18

[Tpaktuyeckue 3ausatus (I1p) 0,5 18

CamocrositeabHas paoora (CP): 1 36

CaMocTosTeIbHOE U3YUICHHE PA3/ICIIOB Kypca 1 36

Buja xoHTpoJisi: 3auer - 3a0

4.2. 3aounas dopma:

Bunel yue6HoI paboThl B 3agerHbIX B akagem.
eIMHHIAX gacax
O0mas TpyA0eMKOCTb JMCIHIIIHHbI 2,0 72
10 y4eOHOMY ILIAHY
AyIMTOpHBIE 3aHATHS: 0,33 12
Jlexumu (Jlek) 0,17 6
I[Mpaktuyeckue 3austus (I1p) 0,16 6
CamocrositeJbHast paora (CP): 1,56 56
CaMocTosTeIbHOE U3YUCHHE Pa3/IeiIOB Kypca 1,56 56
Buja koHTpOJIS: 3a4eT/IK3aMeH 0,11 3a0
(4)

ABTOp yueOHOI MPOTrpaMMBI:
H.B Hedenosa — k.1.H., nouent kapeapst THB PXTY um. /.. Menneneesa.

Yacrs 2.

1. Heap kypca TexHONOTMS MUHEpPANbHBIX KHUCIOT cOojled M ynoOpeHMH 3akiovaercs B
paciiipeHud W YriyOJeHUM 3HAHUM 1O HAINpPaBJICHUIO MOJTOTOBKM OakalaBpOB B XHMHKO-
TexHosmornueckom BVY3e B o0macté (U3MKO-XMMHUYECKMX OCHOB TEXHOJIOTUM OCHOBHBIX
HEOPraHMYECKUX  KHUCJOTHBIX, COJI€BBIX U  YAOOpUTENbHBIX TMPOAYKTOB XHUMHUYECKOMN
MPOMBIIIICHHOCTH, @ TaK)K€ COMYTCTBYIOIINX MPOIECCOB: MOJATOTOBKH ChIPbs, 00€3BpEKUBAHUS
U peKyIepamnuy MPOMBIIIIICHHBIX BHIOPOCOB.

2. B pesyabrare HM3y4YeHHMs AMCHMIUIMHBI 00y4yalolMiicss mo mporpamMe OakajaBpuara
JOJIZKeH::

Osnadems cnenyrommmu npopeccruonansHbiMu (11K) komnereHmsIMu:
—  CIIOCOOHOCTBIO M TOTOBHOCTHIO OCYIIECTBISATh TEXHOJOTHYECKHH MpoIlecC B COOTBETCTBUU C
pPErIaMEHTOM U MCIIONB30BaTh TEXHUYECKUE CPEIACTBA JII M3MEPEHHUS OCHOBHBIX IapaMeTpOB

TEXHOJIOTUYECKOTO TpoIiecca, CBOMCTB Chipbs u npoaykiuu (ITK-1);



—CIMOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHHs MPHU pa3paboTKe TEXHOIOTMYECKHX
MPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEIACTBA U TEXHOJOTMM C YYETOM SKOJIOTHYECKHX
nociencTBui ux npumenenus (IK-4);

— CIIOCOOHOCTHIO TPOBOJAUTH AHANU3 CHIPbsl, MaTepUaloB M TOTOBOW MPOAYKLHH, OCYHIECTBIIATH

olieHKy pe3yibraroB ananuza (I1K-10);

TOTOBHOCTBIO MCITOJIb30BaTh 3HAHUE CBOWMCTB XMMHYECKUX JIEMEHTOB, COEAUHEHUN U MaTepHalIOB

Ha UX OCHOBE JUIS pelIeHus 3a1a4 npogpeccuonanbHou nesrensHocty (I1K-18);

TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYI0O MH(POPMAIUIO, OTEUECTBEHHBIA U 3apyOEKHBIH OIBIT

no Tematuke uccienoBanus (I1K-20).
3namo:
— OCHOBHYIO KJacCH(UKALMI0 U XMMHUYECKHE CBOMCTBAa MPOAYKTOB OCHOBHOTO HEOPTaHMYECKOTO
CUHTE3a;
— TEOPETHYECKHE OCHOBBI IIOJYyYEHHUS HEOPraHWYECKUX BEIECTB; MEXaHM3Mbl OCHOBHBIX
HEOPraHUYECKUX PeaKlMi U UX 00Le KHHETHUECKUE 3aKOHOMEPHOCTH;

OCHOBHBI€ TUIIbI U KOHCTPYKILIUU PEAKTOPOB I IPOBEAEHUS IPOLIECCOB;

— METOAbl MOJEIMPOBAHMS W ONTUMHU3ALMM TEXHOJOIMYECKMX MPOLECCOB IMPOU3BOJCTBA
HEOpPraHUYECKUX BEILECTB;

CHUCTEMbI aBTOMaTU3UPOBAHHOI'O TPOEKTUPOBAHUS TEXHOJOTUUECKHUX MPOLIECCOB U OTAEIIbHBIX Y3JI0B
TEXHOJIOTHYECKOM CXEMEI,

TEXHOJIOTHUIO M OOUIME MPUHIMUIIBI OCYIIECTBICHUS XUMUYECKHX MPOIECCOB MOJIYYEHHUS KHUCIOT,

coJieil, 1esI04el U MUHEPATIbHBIX YI00pEHMUI;

— pa3iuuHble CMOCOOBI pEKyNepaluu € YTWIM3AIUM Ta30BbIX, JKUIKUX M TBEPIbIX OTXO/IOB
IIPOU3BOJICTBA HEOPTraHUYECKOT O BEILIECTB;

Ymemn:

— UCIIOJIB30BaTh METO/IbI UCCIIEIOBAHNS U ONIPEACIICHHS] IApaMETPOB TEXHOJIOTUYHBIX ITPOLIECCOB;

—  aHAIM3HPOBATh B3aMMOCBA3b TEXHOJOTHYECKHX MapaMeTpoB ¢ 3(PGEKTUBHOCTHIO Mpolecca H
KaueCTBOM IMPOIYKIUH;

— IIPOBOJUTH YKCIIEPUMEHTHI 110 33JaHHBIM METOAMKAM; aHAJIN3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTOB.
Braoemy:

— METO/IaMH pacyeTa He0OXOAUMBIX TEXHOJOTHUECKUX MapaMeTPOB Ha OCHOBE SKCIIEPUMEHTAIBHBIX U
JUTEPATyPHBIX TaHHBIX;

—METOJJaMH TEOPETHYECKOTO M 3KCIIEPUMEHTAIBHOTO HMCCIIEJOBAHMSI TEXHOJIOTHYECKUX IIPOLIECCOB
MIPOU3BOJICTBA HEOPTaHNYECKUX BEIIECTB;

— OIpenencHus MapaMEeTpPOB MaTeMATUYECKHUX MOJEJIEH TEXHOJIOTMYECKUX —aIlaparoB IO
AKCIIEPUMEHTAILHBIM JAaHHBIM;

— IporpamMmamH JUIsl IOCTPOEHUS M ONTUMHU3ALUU TEXHOJIOTHYECKON CXEMBI;

— METOJaMH TEXHUKO-3KOHOMHMUYECKOIN ONTUMU3ALUU TEXHOJIOTUYECKUX CXEM.

3. Kparkoe conepxxanue Kypca

BBenenne. 3HaueHNE COJIEBBIX U IIEJTOYHBIX IIPOAYKTOB B 3KOHOMUKE CTPAHBI.

1. ®H3UKO-XMMHYECKHME OCHOBBI TEXHOJOTHHM COJIEBBIX M IIEJIOYHBIX NPOAYKTOB. PaBHOBecue B
MHOTOKOMIIOHEHTHBIX BOJHOCOJIEBBIX COJIEINIAaBKMX CHUTeMax. KMHeTHka mporeccoB B BOJAHOCOJIEBBIX
U COJICTUIABOBBIX CUCTEMAX.

2. CeippeBble MaTepHajbl U TEXHOJIOTHYECKHe TpeOoBaHMs K HUM. ChIpbEeBbIE MCTOYHHMKH, METOMIbBI
MIOJITOTOBKHU CBHIPbs K XUMHUECKOH nepepaboTke. MeTobl nepepaboTKu ChIpbs B YAOOPEHHUS U COJIH.

3. TexHOJOTHsI OCHOBHBIX COJIEBBIX M IIEIOYHBIX MPOIYKTOB. Kiaccuukanus coneBbIX MPOIAYKTOB,
TpeOoBaHUS K UX KayecTBY. THUIOBBIE TMPOIECCHl W ONEpalldd B TEXHOJOTUU YIOOpEeHUH.
IIpon3BOACTBO CONEBBIX M IMIETOYHBIX MPOAYKTOB (KaIMUHBIX, (POCATHBIX, a30THBIX, CIIOKHBIX
ynoOpeHui, coabl, HEKOTOPbIX coyiell. OCHOBHBIE OTXOJbI NMPOU3BOJCTB, METO/Abl MX YTUIM3ALUU U
00e3BpekuBaHMs. TeXHUKO-IKOHOMHYECKAs OI[EHKa TPOU3BOCTB, TEHACHIIMU PAa3BUTHUS OTPACIIH.

4. B3anMOCBS3b TEXHOJIOTUU U CBOMCTB COJIEBBIX MPOIYKTOB.

TexHonorns MUHEpaIbHBIX YA0OPEHUIA, COel U mesoueit



3HaueHUe COJIEBBIX M MICTOYHBIX MPOJYKTOB B 3KOHOMHUKE cTpaHbl. ChIPhEBBIC MCTOYHHUKH, METOIBI
MOJITOTOBKH CHIPhsI K XUMHUYECKOH mepepadboTke. Kiraccuukarus cojeBbIX MPOIYKTOB, TPEOOBAHUS K
WX KauecTBY. THIIOBBIC MPOLECCHI M OMEpallid B TEXHOJOTMH ymoOpeHuit. MeTtonasl mepepaboTku
CBIPbsI B y1OOpeHus u coti. PU3NKO-XUMHUECKUE OCHOBBI MTOJTYYCHHS COJICH M3 PACTBOPOB: (ha3oBbIE
paBHOBECHSI 1 KHHETHKA MPOIIECCOB B BOAHOCOJICBBIX cucTeMaX. [Ipor3BOICTBO CONEBBIX M MIECTOYHBIX
MPOAYKTOB (KaauiHbIX, (ochaTHBIX, a30THBIX, CIOXKHBIX YyTOOpEHWU, CONbI, HEKOTOPBIX COJIEH).
OcHOBHBIE OTXOABl TPOU3BOJACTB, METOABl WX YTHIW3ANUA € 00e3BpekUBaHUSA. TEXHUKO-
HYKOHOMHYECKAs OI[EHKA IMPOU3BOICTB, TCHACHIIUN Pa3BUTHUS OTPACIIH.

4, O0béM yueOHOH TUCIHIIINHBI:
4.1. Ounas dopma:

Bunpl yueOHoI paboThI B 3aueTHBIX B akanem.
eIIMHUIIAX qacax
O01mas Tpya10eMKOCTb 1N CHUNITIHHBI 3 108
10 y4e0OHOMY ILIAHY
AyIMTOpHBIE 3aHATHS: 1 36
Jlexruu (JIek) 0,5 18
[MpakTrueckue 3anstus (I1p) 0,5 18
CamocrosiTeabHasi padora (CP): 1 36
CaMocTosTenpbHOE U3yUYEHUE PA3AEIOB Kypca 1 36
Buj koHTpOJISI: 3K3aMeH 1 JK3aMeH
(36)
4.2. 3aounas ¢popma:
Bunet yueGHoi paboThl B 3aueTHBIX B akanem.
eIMHUIIAX qacax
O01mas Tpya10eMKOCTh TN CHUNITHHBI 3,0 108
10 y4e0OHOMY ILIAHY
AyAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexruu (JIek) 0,22 8
[MpakTrueckue 3anstus (I1p) 0,22 8
CamocrosTeabHas padora (CP): 2,31 83
CamocTrosiTenTbHOE U3YUYEHHUE pa3/iesioB Kypca 2,3 83
Bujx KoHTpOJIsI: IK3aMeH 0,25 IK3aMeH
9)

ABTOp yueOHOU MPOrpaMMBbI:
N.A. IlerponaBnoBckuit — A.T.H., mpodeccop kadeapst THB PXTY um. /.. Menneneesa.

AHHOTAUA
pado4eil MporpaMmMal JUCHHUILIMHBI
«lomosnuTenbusble raasel pusukn» (b1.B.0/1.14)

1. Heap nucuMnanHbl — IpuoOpeTeHUE CTyJeHTaMH Oosiee ri1y0oKuX GU3NYECKUX 3HAaHUN U yMEHHE
IIPUMEHSITh UX B IPYIMX €CTECTBEHHOHAYUYHBIX JUCLUIIINHAX.

2. B pe3yabTaTte H3y4YeHHs TUCHMILIMHBI 00y4aOIHMiics M0 NporpaMMe 0aKaJaBpuaTa JA0JIKeH



Obaaoams crnenyromumu npodeccuonansabivu (I1K) komnereHIusIMu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI  (DU3UKU B
npodeccuonanbHou nestenpHoctd (OITK-1);

— TOTOBHOCTH HCIOJB30BaTh 3HAaHUS O COBPEMCHHOW (HM3MUECKOW KapTHHE MHUpa,
POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHHM BEIIECTBA JUIS TTOHUMAaHWUSI
OKpyXaromiero Mupa u sieienuit npupoasl (OI1K-2),

— CHOCOOHOCTBIO TUIAHMUPOBATH U TIPOBOJUTH (DU3MUYECKHE SKCIIEPUMEHTHI, IPOBOIUTH 00PabOTKY
UX PE3yJIbTATOB M OIICHUBATh MOIPEIIHOCTH, BHIIBUTATh TUIIOTE3bl U YCTAHABJIMBATH TPAHUIIBI
ux npuMenenus (ITK-16);

— TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHWS OCHOBHBIX (DM3UYCCKUX TEOPHH [UIS  PCIICHHA
BO3HUKAIOMIUX (DU3MYECKHUX 3a/la4, CaMOCTOSITEIBHOIO MPUOOpPETCHHUS (U3UYECKUX 3HAHHIA,
JUIS TIOHMMAHHS TIPUHIIMIIOB pa0OThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIC BBIXOMSIIMX 32
npejiesbl KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).
3namo

— (u3MYECKHe OCHOBBI KBAHTOBOM CTATUCTHKU (MCXOIHBIC «0a30BbIC» TIOJIOXKECHHUS, OCHOBHbBIE
KBAaHTOBBIC CTATHCTUYECKUE PACTIPEICICHNUS);

— DIJIEMEHTHI 30HHOW TEOPHH IMPH TPAKTOBKE PA3JIMYHBIX CBOWCTB METAJUIOB, JUAICKTPHUKOB M
MOJTYITPOBOTHUKOB;

— 0a3oBble (pU3MUECKUE TOHATHS O KBaHTOBBIX TEOPHUAX TEIUIOEMKOCTH (HA MpUMepe
KPUCTAININYECKHUX TEI);

— oaneMeHThl (u3uku TBEPAOrO Tena (MCXOMHBIC TMOHATHS O KpHCTALIOrpaduu, THITAX
KPUCTAUTMYECKUX  CTPYKTYp; CBEACHHS O  SBJIGHHM W  KBAHTOBOH  TPaKTOBKE
CBEPXIPOBOIMMOCTH).

Ymemo:

— TPUMEHSTh UCXOJIHBIC PU3NUYECKUE (TEOPETUUYCCKHEC) 3HAHUS [TPU PEUIICHUN
npodeCCHOHANBHBIX 3a/1a4;

— TPOBOJUTH OIICHOYHBIC pPAcYEThl M OCYHICCTBIATh (HA KA4YeCTBEHHOM YPOBHE) aHaJM3,
Ha0JIt0/1aeMBIX SIBJICHHM.

Braoems:

— HaBBIKAMH 00OCHOBAHUS CBOMX CYXJICHHH, YTO CITOCOOCTBYET MPAaBUIBHOMY BBIOOPY

METOMKH MTPOBOJIUMOTO CTYJCHTOM UCCIICTOBAHMS.

Kparkoe cogep:kanue TUCHHUIINHBI:

1. DileMeHTBHI KBAHTOBOM CTATHCTHKH

OneMeHTbl KBaHTOBOM CTaTUCTHKM. KBaHTOBas cucremMa W3 OIMHAKOBBIX yacTul. IIpuHnmn
TOXKJIECTBEHHOCTH OJMHAKOBBIX 4YacTUL. CHMMETpUYHbIE U HECUMMETPUYHbIE BOJHOBbIE (YHKIIUH,
OIMCBIBAIOLINE COCTOSHUS TOXKAECTBEHHBIX MHKpodacTHll. bo3oHsl u depmuonsl. [punnun Ilaynu.
KBanToBbIE cTatucTHyeckue pacnpeaeneHus boze-OitHmrelina nu ®epmu- upaxa. BeipoxaeHHBIH
ANEKTPOHHBIN T'a3 B KpUCTaIaX (METaJlJIbl).

2. Meranbl, AUJIEKTPUKH M MOJYNPOBOAHUKH € TOYKH 3PeHHs 30HHOH TeopHu

OHepreTudeckue 30HbI: cratucTuka Pepmu-/lnpaka, sHeprusa depmu. DIEKTPOH B MEPUOANYECKOM
noJie KpucTaa: 3ppeKTUBHA Macca HIEeKTPOHA.

3. DyiieMeHThI (PU3NKHU TBEPAOTO TeJia.

®dusuka tBEporo Tena (PTT): onpenenenue, CBA3b C IPYTUMHU JTUCHUILTMHAMHU, OOBEKTHl U3yUEHHUS,
Kpyr pemaeMbix 3aaad. CBs3p ¢ Kpucramuiorpaduel, KpUCTALIOPU3UKON U KPUCTAIIIOXUMHEH.
KonnencupoBanHoe cocrosHue. Ilogxon k onucanuro TBEPABIX Ten. CTpyKTypa KpHCTAJUIOB.
Cummerpusi ¥ (QU3MYECKHE CBOWCTBA KPUCTAIOB. THIBI KPUCTAUIMYECKUX CTPYKTYp (oOmas
XapakTepucTuka). [ImoTHele ynmakoBKU: KyOMYeckas M rekcaroHajbHas (Ha KaueCTBEHHOM YpPOBHE).
[TonsiTHE O CBEPXIIPOBOAUMOCTH (KBAaHTOBBIE MPEACTABIECHUS HA KAUECTBEHHOM YPOBHE).

4. O0beM y4eOHOI TUCIUNTHHBI:



4.1. Ouynas dpopma:

B 3auerHbIx
Bunet yueOHOM paboTh eIMHULAX B axanem. qacax
OO0uasi TPy10eMKOCTh JUCHUNJIMHBI [0 Y4€0HOMY IJIAHY 3,0 108
AyIUTOpHbIE 3aHATHS: 0,8 32
Jlexmu (JIek) 0,4 16
[Ipaxtrueckue 3anatus (113) 0,4 16
CamocrosiTeibHas padora (CP): 1,2 40
Bua koHTpoJs: 3a4eT/IK3aMeH 1,0 Z)K:(*,gga)eﬂ-

4.2. 3aounas ¢opma:

B 3aueTHBIX
B akanem. gacax

Buner yaeOHo# paboThI eIMHATIAX

OO0mas TpyA0eMKOCTh AUCHHUIIMHBI 10 Y4eOHOMY IIaHy 3,0 108

AyIMTOpHBIE 3aHATHSI: 0,22 8

Jlekiuu (JIek) 0,11

[Ipaxtuueckue 3anarus (113) 0,11

CamocrosiTtenbHas padora (CP): 2,53 91

Bunx xoHTpoJsi: 3a4eT/IK3aMeH 025 IK3aMeH-
’ 9)

AHHOTaUA

pado4eii MporpaMMbl AUCHUNJIMHBI
«JlaGopaTopHslie padoTsl o pusnveckoit xumumw» (b1.B.O/.15)

1. Heab AUMCHMIVIMHBI — O3HAKOMHUTb M PACKPbITh BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
HKCIEPUMEHTAIBHBIX METOJIOB (M3WYECKON XMMHH, HAYYHTh CTYIEHTa BUAETH OOJIACTH H
npeaenbl MPUMEHEHUs] 3TUX METOJOB MCCIEIOBAHUS, YETKO NMOHMMATh MX MPUHLUIHAIbHBIC
BO3MOYKHOCTH M OTPAaHUYEHUS TIPH PEIIEHNH KOHKPETHBIX SKCIIEPUMEHTAIBHBIX 33/1ad.

2. B pe3yabrare M3y4eHHsl AUCHMILIMHBI 00y4yaloluiicsi Mo mporpamme OakajaBpHaTa
J0JIZKEH:

Obnadamy cnepyromumu npodeccuonanbHbMu (I1K) komnereHusmu:

— CIIOCOOHOCTBIO TPOBOAWTH CTAHIAPTHBIE M CEPTU(UKAIMOHHBIC UCTIBITAHUS MaTEepPHaJoB,
u3zeanil 1 TexHooruueckux mpoieccos (ITK-17);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHMS OCHOBHBIX (DU3MYECKUX TEOpUH s pelIeHus
BO3HHUKAIOIMIUX (PU3NUECKUX 3a7ay, CAMOCTOSTENILHOIO MIPHOOpETeHNsT (PU3NUECKUX 3HAHUH,
JUIsl TIOHUMaHMsI IPUHLUIIOB pabOThl MPHUOOPOB U YCTPOICTB, B TOM YMCJE BBIXOAALIMX 32
npeJieNbl KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19).

Buame:

— TPUHITUIBI PA0OTHI M CXEMBI UCIIOJIB3YEMBIX H3MEPHUTEILHBIX YCTAaHOBOK;

— BO3MOXHOCTH  METOAOB  CHEKTPOXMMHH  JJI  TPOBEACHHS  KAuyeCTBEHHOTO U
KOJIMYECTBEHHOTO aHajh3a XUMHUYECKHX CHCTEM, OIPEACICHHUS TEePMOIUHAMHUYCCKHX
CBOMCTB XUMHYECKUX BEIIIECTB;

— KOHJIyKTOMETPHYCCKHIA 51 MTOTCHIIMOMETPUICCKU I METO/IBI HAXOKIEHUS
TEPMOJUHAMHYECKHX XapaKTEPUCTUK DIIEKTPOIUTOB (AaKTUBHOCTEH M KOX(D(HUIIMEHTOB
AKTUBHOCTH, KOHCTAHTHI JIUCCOIMAIIAH, TEPMOIMHAMUICCKUX XapaKTCPUCTHK PEAKIIHH);



— (hM3UKO-XMMHUYECKUE METOJbl MCCIICAOBAHMS U aHamu3a (a30BBIX PABHOBECHH B OJHO- U
MHOT'OKOMIIOHEHTHBIX CHCTEMaXx, IIyTH NOCTPOeHUsI (Pa30BBIX AUArpamMM COCTOSIHHUS;

— DKCHEPUMEHTAJbHBIE METOABl H3YYEHUS KHHETUKM XHUMHUYECKHX PpEaKIHi, CrIocoObI
OIpeJIeJIEHUs] KOHCTaHT CKOPOCTEH U MOpsAKa XMMUYECKUX PeaKIHii.

— KaJIOPUMETPUUYECKHE METOJIbI OIPENIeICHUs TeIII0EMKOCTH, TEIUIOBBIX 3(P(PEKTOB U IPYrux
TEPMOXHUMHUYECKUX CBOMCTB N3y4yaeMbIX OOBEKTOB.

Ymemu:

— IPUMEHATh TEOPETUYECKUE 3HAaHUS U HKCIEPUMEHTAJIbHbIE METOJbl HCCIIEIOBAaHUS
(bu3NYecKoil XUMHUM NIPU PELICHNH PO(PECCHOHANBHBIX 33/1a4;

— cdopmynaupoBath npoOneMy U 0OOCHOBaTb BBIOOp SKCIEPUMEHTAIBHOIO METOoJa
WCCIICIOBAHMS, TOCTABUThH LIEJIH U 33/1a4M U HAMETHUTD ITyTH MX JOCTHKCHHUS;

— IPOBECTH MaTeMaTH4YeCKyl0 OO0pabOTKy 5SKCIEpUMEHTAJbHbIX JaHHbIX Ha 0asze
TEOPETUYECKUX 3HAHUN 0 (PU3UIECKON XUMHUU;

— IpPEICTaBIATh JJaHHBIE JIAOOPATOPHOIO MCCIEA0BaHMs B rpaduyeckoil opme U Ha OCHOBE
MOJyYCHHBIX 3aBHCHMOCTEH OIpeneNiaTh COOTBETCTBYIOIIME TEPMOJWHAMHYECKUE U
KMHETHUYECKUE XapaKTePUCTHUKN XUMHUECKONW CUCTEMbl 1 XUMHUYECKOTO IIPOIIecca;

— MpPOBOJIUTH AHAIM3 U KPUTUYECKH OIICHHWBATH IOJIyUYE€HHBIE SKCIIEPHMEHTAIbHBIC JaHHBIC,
0000111aTh 1 JeaTh 000CHOBAaHHbIE BHIBOJIbI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JKCHEPUMEHTAIbHBIX METOJ0B (U3NYECKOH XUMHUHU Jis
peleHusI KOHKPETHBIX MCCIIE0BATENbCKHX 3a/1a4;

— DKCHEPUMEHTAJIbHBIMH METOJIaMH HCCIIEIOBaHMs COCTOSHUS XMMUYECKOI'O PABHOBECHS U
KMHETHKH XUMHYECKOTO TPOIIecca.

— mpueMamu OoOpabOTKU IOJIyYEHHBIX OIBITHBIX JAHHBIX IS BBISBICHUS U YCTAHOBJICHHS
B3aMMOCBSI3€H MEXIYy TEPMOAMHAMHUYECKUMHU CBOWCTBAMH M (DU3MUYECKHMH IMapaMeTpamMH
npoliecca;

— 3HAHUSMH OCHOBHBIX 3aKOHOB (PM3MUYECKOW XMMHUHU ISl COAEPKATEIBbHONW MHTEPIPETALuU
MOJTyYEHHBIX SKCIIEPUMEHTAIbHBIX Pe3yJIbTaTOB.

3. Kparkoe cogepxxanue JuCHMNIHHBI

[IpuMeHneHne MeTO/I0B (PU3UKO-XUMHUUYECKOTO UCCIIEIOBAHMS ISl OTIPE/ICTICHUSI TEPMOAMHAMUYCCKUX
1 KUHETUYECKUX XapaKTEPUCTUK XUMUUYECKHX CUCTEM.

CrnekTpoxuMH4yecKue MeToAbl uccjeqoBaHus. KadecTBEHHBIN aHanM3 BeliecTBa (ONpeseieHue
MEXbSIJIEPHBIX  PACCTOSHUN, MOMEHTOB WHEpPIUU Mojekyn). OrmnpeneneHre KOJIWYECTBEHHBIX
XapaKTEPUCTUK (CTETICHH TUCCOIMAIMM M KOHCTAHTBHI JIUCCOIMAIIMU JJIEKTPOIUTOB, TEIJIOEMKOCTH
BEIIECTBA).

DJIeKTPOXMMHUYECKHEe MeToAbl ucciaenoBanusa. Konaykromerpusi. OnpeneneHue KOHCTAHTHI
JUCCOILMAIMN CTa0Oro AIIEKTPONINTA, CTETMEHHM IWUCCOLMAIINU, SIEKTPUYECKOM MPOBOAMMOCTH MPH
OeCKOHEYHOM pa30aBiieHWH KOHAYKTOMeTpuueckuMm Metoiom. Iloren mmomerpusi. OmnpeneneHue

TEPMOJAVHAMUYECKUX XAPAKTEPUCTHUK XUMHUYECKON PEaKLHUH (ArHO, ArGO, A,$°); TEMIIEPATYPHOTO

ko3 ¢urmenta IJIC (dE° / dT ), cranmaptaoi D/IC (E®), u3yueHue BIAUSHUS J0OABOK HA MOTEHIIAAI

AIEKTPO/IA.
®a30B0e paBHOBECHE B OTHOKOMIIOHEHTHBIX cucTeMax. Pu3uKO-XuMHYecKHi aHaau3. M3yuenue
3aBUCHMOCTH CBOWCTB cHUCTeMBbl OT €€ cocraBa. KpuBble oxnaxaeHus. OmnpeneneHue cocTaBa
IBTEKTUYEeCKOW cmecu. [locTpoeHuWe aMarpaMM KUTMEHUS W JUarpaMm IUTABKOCTH M7 OMHApHBIX
cucteM. OrpaHrYeHHAas PaCTBOPHUMOCTh B TPEXKOMITOHEHTHBIX CHUCTEMaX.
Xumuueckoe paBHoBecue. OmpelereHUe KOHCTaHThl XMMHYECKOTO PABHOBECHS U TEIIOBOTO
s¢dexTa XUMIUUECKON peakIMK Ha IPUMEpe peakluid pa3ioKeHUs.
Tepmoxumus. Kanopumerpusi. OnpeneneHue TEIIOEMKOCTH BEHIECTB  KAJTOPUMETPUUECKUM
METO/IOM.

4. O0beM y4yeOHOUH JUCHHUILINHBI:

4.1. Ounas dopwma:



Buabi yueoHoii padoThI B sauerhix B akanem. yacax
€IMHUIIAX
O01mas TpyA10eMKOCTh I CHUILIUHBI 110 Y4eOHOMY 30 108
TJIAHy '
AyIUTOPHBIE 3aHITHS: 0,89 32
JlaGopaTtopHsbie 3ansatus (J1ab) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
CaMoCTOsITeNTbHOE U3YUYEHHUE PaA3/ICNIOB Kypca 2,11 76
Bujx koHTpoOJISi: 3a4eT - 3auer
4.2. 3aounas ¢gopma:
Buabi yueoHoii pa6oThI B sauerhi B akanem. yacax
€AMHUIIAX
O01as TpyA10eMKOCTh JUCHUILIUHBI 110 Y4eO0HOMY 30 108
IUIAHY '
AyIUTOPHBIE 3aHITHS: 0,28 10
JlaGopaTtopHsbie 3ansatus (J1ab) 0,28 10
CamocrositeabHasi padora (CP): 2,44 94
Bujx koHTpoOJISi: 3a4eT 3auver
0,1
(4)
AHHOTaUA
padoueii mporpaMMbl TUCUUIIMHBI
«OcHoBbI kBauTOBOI xumun» (51.B.0/1.16)
1. Heap aucuMmiauHbl: mpuoOpeTeHHe OOYYAIOIIMMUCS 3HAHWK B 00JIACTU COBPEMEHHOM

KBaHTOBOM XUMMHU.

JIOTUYECKH OpraHM30BaHHOE O3HAKOMJICHHME C OCHOBHBIMH TIOHATHUSMU COBPEMEHHOMU
KBaHTOBOM XUMUH;

U3YYEHHE OCHOBHBIX KBAaHTOBO-XMMHUYECKHX METOJIOB pacyera CTPOEHUS U CBOMCTB
XUMHYECKHX CHCTEM;

03HAKOMJIEHHE C OCHOBHBIMH IPEICTABICHUSIMH O XUMHUYECKOW CBSI3M U MEXMOJIEKYISIPHBIX
B3alMOJECHCTBUAX;

03HAKOMJIEHHE C OCOOCHHOCTSIMH XHMHUYECKOW CBSI3U, MEKMOJIEKYJISIPHBIX B3aUMOJEHCTBUI U
CBOMCTB MOJIEKYJISIPHBIX CUCTEM U IOJIMMEPOB;

NpUOOpeTeHNE HABBIKOB pabOThl C OCHOBHBIMH KBaHTOBO-XMMHUYECKUMHU KOMITbIOTEPHBIMH
IIpOrpaMMaMH, UCIIOJIb3YEMbIMU Ha MPAKTHKE.

B pe3yabTare M3yuyeHMsl JMCUUILIMHBI Oo0yualommiicsi Mo mporpamMe OakajaBpuarta
HOJIKeH:

Obnadams crnenyronumu npodeccuonanbupiMu (I1K) kommerenmusmu:

TOTOBHOCTBIO MPHUMEHSTh AHAIUTUYECKUE U UUCICHHBIE METOJbl PEIICHHs IOCTaBICHHBIX
3aJla4, UCIOJIb30BaTh COBPEMEHHbIE HWH(OPMAIIMOHHBIE TEXHOJIOTHUH, NMPOBOJUTH 00pabOTKY
uHbOpMAllUM  C  HCIOJIb30BAaHMEM  NPUKIAJHBIX  [POTPAMMHBIX  CpPEACTB  cdepsl
npodeccnoHanbHOM AEsITeNbHOCTH, HCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHbBIE TEXHOJIOTMH U
0a3bl JaHHBIX B CBOEW NpOQecCHOHATbHON 00JacTH, MAaKeThl MPHUKIAAHBIX MPOTrpaMM s
pacdera TeXHOJOTHYECKUX apameTpoB obopynoBanus (I1K-2);




— CHOCOOHOCTBIO IUIAHUPOBATh W MPOBOJIUTH (PU3MUECKHE MU XHUMHYECKHE SKCIEPUMEHTHI,
IPOBOJIUTH 00pabOTKY MX pe3yiabTaTOB M OLEHHMBATH MOIPEIIHOCTH, BBIIBUIATh TMIIOTE3bI U
YCTaHABJIMBATh I'PAHULIBI UX IIPUMEHEHUs, IPUMEHATh METOJAbl MAaTEMaTUYECKOTO aHAIN3a U
MOJICIIMPOBaHHUs, TEOPETHIECKOT0 U dKCIIepuMeHTaIbHOr0 uccienoBanus (I1K-16).
3uamo:

— OCHOBHBIC TIOJIOKEHUS KBAHTOBOM XHMHUH, COBPEMEHHOW TEOpHUU XHMHMYECKOH CBS3H H
MEKMOJIEKYJIIDHOIO  B3aUMOJCUCTBUS UM IIPUMEpPbl €€ IPUMEHEHUS K KOHKPETHBIM
XUMHYECKUM CUCTEMAM,;

— TMPHUHLMNBI KOJWYECTBEHHOM XapaKTEPUCTUKA AaTOMHOM U DJJIEKTPOHHOM CTPYKTYPHI
MOJIEKYJISIPHBIX CUCTEM H ITOJINMEPOB;

— OCHOBHBIC B3aUMOCBSI3M MEXJIY OJEKTPOHHOM CTPYKTYpol ¥  (DU3HKO-XUMHUYECKUMHU
CBOMCTBAMM BEIIECTB, JIEXKALUE B OCHOBE YIIPABJIICHUsI CBOMCTBAMU;

— BO3MOXHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMUYECKHX PACUETHBIX METOAOB H
00J1aCTH UX IPUMEHUMOCTH.

Ymemn:

— MPUMCHSTh KBAHTOBO-XHMHYECKHE IOIXOIbI M METOIBI JUIS pacueTa, HHTCPIPETALMH M
MpeJIcKa3aHus CTPOCHUS U CBOMCTB MOJICKYJISIPHBIX CHCTEM U TOJIMMEPOB.
Braoems:

— DJJIEMEHTapHBIMU HAaBBIKAMU IPUMEHEHHUs KBaHTOBO-XMMHYECKUX IOJXOJOB U METONOB U
UHTEpIpETallMM PE3yJbTAaTOB IPU PEUICHUM MPAKTUYECKUMX TEXHOJIOIMUYECKUX 3ajady u
CTaHJAapPTHBIMU KBAHTOBO-XMMHYECKMMH KOMIIBIOTEPHBIMU IIPOrPaMMaMH.

3. Kparkoe coaep:kaHue TUCHUTLIHHBI

Bsenenue. IIpenmer kBaHTOBOM XUMMH. POib KBaHTOBOM XMMMH B ONIMCAHUN XUMHUYECKHUX SBICHUN U

nporeccoB. B3anMoCBs3b KIIACCUYECKOW U KBAHTOBOM MOJIEIEH MOJIEKYJI.
Moayas 1. O0mire NpUHIKITBI KBAHTOBOM XUMHH

OcHOBHbIE TIOJIOKEHMSI KBAHTOBOM MeXaHMKH. BapuallMOHHBIM METOJ HaxOXKIEHHsI BOJHOBBIX

¢bynkuuid. IlpubnmkeHune He3aBUCHMBIX 4YacTUL. MeToJ] caMOCOIJIaCOBAaHHOTO TMOJs JUIsl aTOMOB.

[Tpubnmxenne NeHTpaIbHOro MoJid. ATOMHBIE OpOUTANIN U UX XaPAaKTEPUCTUKH.

O/HO2TEKTPOHHBIE U MHOTO3JICKTPOHHbIE BOJIHOBBIE (DYHKIIUU U METO/BI UX pacueTa.

AHTUCUMMETPUYHOCTD 3JIEKTPOHHOM BOJIHOBON QyHKumu. CrimH-opoutanu. [lerepmunant Cnelrepa.

Beenenne B Meronel Xaprpu-®oka u  Kona-llIama, Xxumuueckas  TpakTOBKa peE3yJbTaTOB.

DNeKTpOHHbIE KOH(UTYpaIIK aTOMOB C TOYKH 3pE€HUSI KBAHTOBOW XUMHUH.

Mopnyas 2. MeTo1bl KBaHTOBON XHUMHUHU

[Ipubnmxenne bopHa-OnnenreliMepa, aauabaTUYeCKUil TMOTEHIMAN M TOHSATHE MOJEKYISIPHON

cTpyktypbl. Meronsl Xaptpu-®oka u Kona-lllsma ans monekynsl. ITpubmmxenne MO JIKAO.

DneKkTpoHHass Koppensanus. Meroa KOH(PUTYpPallMOHHOTO B3aUMOJIEHCTBUS. Teopust BO3MYILICHHIA.

Pacuer sHeprum nucconyany XMMHUYECKHUX CBSI3EH.

Hepapxust MeTo10B KBaHTOBOM XuMuu. Heamnupuueckas kBaHToOBasi XuMus. bazucHele QyHKIUM 11

HEAMITUPUYECKUX PACUETOB. ATOMHBIE U MOJIEKYJIsipHbIe Oa3ucHble HA0OpHI. Poib 6a3uCHBIX (yHKIUI

B OIMCaHUM CBOMCTB Mojekyn. [lomysmnupuueckue wmetonsl. BamentHoe mnpubnuxenue. m-

anekTpoHHoe npudbamxenue. Meton Ilappuzepa-Ilomna-Ilappa. IIpoctoit u paciimpeHHbI METOBI

XIOKKes.

ToyHOCTH KBAHTOBO-XMMHUYECKHX PACUETOB CBOMCTB MOJIEKYIL.

Mopnyasb 3. XuMuueckas CBA3b U MEXMOJIEKYJIIPHBIE B3aUMOAEHCTBUA

OpOuTanbHasi KapTHHAa XUMHYECKOW CBs3U. KOHCTpyKTHBHAs W JECTPYKTHBHAs HHTep(epeHIus

opbutaneii. MonekynspHble OpOUTAaNM W UX CHUMMETpHiiHas kiaccudukanus. KoppensuuoHHbIE

auarpamMmbl.  OJIEKTPOHHBbIE KOH(QUIypalluu JIBYXaTOMHBIX MOJIEKYJd. AHalIM3 3acelleHHOCTe!
opburaneit mo Mammukeny. [ToHsTHE 0 3apsax U NOPsIKAax CBSI3EH.

[IpocTpaHcTBeHHOE  pacmpefefieHHe  AJIEKTPOHHOW  IJIOTHOCTM M XUMHUYecKas  CBA3b.

MexxMoneKyasipHble  B3auMOAEHCTBUsS. [lepopmanmoHHass dJEKTpOHHAs IUIOTHOCTb. Cuibl B

MOJIEKYJIaXx.

3axnroueHre. KBaHTOBast XMMHUs KaK MHCTPYMEHT IIPOTHO3a B XMMHUH.



4. O0bem yueOHOH THCHMILINHBI:
4.1. Ounas ¢opma:

Bunpl yue6HOM paboTh B 3aueTHBIX B akanmewm.
eAUHULIAX yacax
O01asi TPY10€eMKOCTh TMCHUILIHHBI M0 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHITHSI: 0,9 32
Jlexumu (Jlek) 0,45 16
ITpaktuyeckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Bua koHTpoOJIA: 3aUeT / IK3aMeH - 3ader ¢
OIIEHKOH

4.2. 3aouHas popma:

Bunel yue6HoI paboTh B 3agerHBIX B akanem.
eIMHULIAX yacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
AyIMTOPHBIE 3aHATHS: 0,34 12
Jlextuu (JIek) 0,17 6
[Tpaktrueckue 3ansatus (I13) 0,17 6
CamocrositesbHas padora (CP): 2,55 92
Bua xouTpoJisi: 3a4er/3K3aMeH 0,11 3ader ¢
OLICHKOM
(4)
AHHOTAIUA

K Y4eOHO# mporpamMMe JMCUUIIIHHbBI
«OcHOBBI IpoeKTHPOBaHUs U o6opynoBanue» (51.B.0O/.17).

1. leabl0 IMCHUILUIMHBI SIBIISETCS MPHOOpPETEHHE 3HAHWM, YMEHMM M NPAaKTUYECKUX HABBIKOB B
WH)KEHEPHBIX OCHOBAaX M METOAAX MPOEKTUPOBAHMS MPEINPUATHNA 10  MPOU3BOACTBY
HEOPraHMYECKUX BELIECTB, MPUHIUIHAIBHBIX MOAX0JaX K KOMIIOHOBKE OOOpYJOBaHUS, pacyere
anmapaToB JUIS OJIYYEHHUS IPOYKTOB HEOPraHUYECKON TEXHOJIOTHH.

2. B pe3yabTaTe OCBOEHHSI AMCHUILIMHBI «OCHOBBI MPOEKTUPOBAHUS M OOOPYHIOBAaHHME» CTYACHT
JOJKEH
Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:
— CHOCOOHOCTBIO AHAM3UPOBATh TEXHUYECKYIO JOKYMEHTAIUI0, MOAOUpaTh 00OpyAOBaHUE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHrne 1 peMoHT obopynoBanus (I1K-9);
- TOTOBHOCTBIO MCIIOJIL30BATh 3HAHNE CBOMCTB XUMHUYECKHUX DJICMCHTOB, COC)II/IHCHI/Iﬁ U MaTcpUuajioB HA
HX OCHOBE JIs PEIICHUs 3a/1a4 mpodeccuonanbroit aesrenproctu (ITK-18).
3namu:
— OCHOBHBI€ TEH/ICHLIUU PAa3BUTHS XUMUYECKOW TEXHOJIOTHH;
— OCHOBHBI€ CTaJIUU TPOECKTUPOBAHUS MPEANPUATUN XUMUYECKON MPOMBIIIEHHOCTH;
— MCXO/IHbIE TAHHBIE U1 TPOEKTUPOBAHUSI POMBIIIJIEHHOTO XUMHUYECKOTI0 IPOM3BO/ICTBA;
— IMOCJIEIOBATEIbHOCTh  BBIIOJHEHHUS ~ MPOEKTHBIX  pPacyeToB,  OCOOEHHOCTH  BBIMOJHEHUS
MaTepuaIbHBIX U TEIJIOBBIX PACUETOB TUIIOBBIX MPOIECCOB HEOPTaHMUECKONH XUMUH;
— TpeOoBaHuUs, PEABSABISIEMbIE K TEXHOJIOTHYECKOMY 000PY/I0BAHUIO;
— KJIaccupUKalUI0 U OCOOEHHOCTH KOHCTPYKIMHM OOOpYAOBaHUS Il IPOBEJIEHUS XUMHUKO-
TEXHOJIOTMYECKUX TPOLIECCOB;
Ymems:



— J1aBaTh TEXHUKO-3KOHOMUYECKOe 0OOCHOBAHHE MTPOEKTA;
— BBIOMpATh CTAHAAPTHBIE 3JIEMEHThl TEXHOJOIMUYECKHX allaparoB U IPOBOAUTh WH)KEHEPHBIE
pacueTsl 10 JaHHBIM HCTOYHUKOB TEXHUUYECKOH JIMTEPATypHI;
— BBIIOJIHATH MaT€PUAIIbHBIE, TEXHOJIOTHYECKUE, TEIIJIOBBIE PACYETHI IIPU TPOEKTUPOBAHUH
— aHAJIM3UPOBATh PE3YJIbTAThl PACUETOB;
— aQHAJIN3UPOBATh B3aUMOCBS3b TEXHOJOTMYECKUX, KOHCTPYKTUBHBIX U MEXaHUYECKHX OCOOEHHOCTEN
anrmapara;
— COCTaBJIATH CHEIU(PHUKALNIO TEXHOJIOTHUECKOT0 000py10BaHuUS;
— MCIIOJIb30BaTh MAaKEThl MPUKIAAHBIX IporpaMm s odopmienus rpapudeckoit yactu KII m JI1
XUMHUKO-TEXHOJOTHYECKHX allapaToB U TEXHOJOTHYECKUX CXEM;
Braoemy:
— HaBbIKAMM I1OMCKA, M0JIb30BAaHUS U aHAJIN3a TEXHUYECKOW JOKYMEHTAINH,
— HaBblKaMM pa3pabOTKM HPUHUUIMAIBHON U TEXHOJOTMYECKOHM CXEMbl IPOM3BOJICTBA M €€
KOMILJICKTOBAHUSI HEOOXOJUMBIM 000PYI0BAaHHEM;
— HaBbIKAMU pa3pabOTKM M TpapHUuecKoro H300pa)KeHUs aInapaTypHO-TEXHOJOTHUECKUX CXeM,
TUIIOBOTO OOOpPYNOBaHUS M €ro OTHAEIbHBIX Y3JIOB C IIOMOIIbIO IPOTrPaMMHBIX CPEICTB JUIS
IIOCTPOCHHSI TEXHOJIOTMYECKUX alllapaToB U CXEM.
3. KpaTkoe coep:xaHue U CUUIIAHBI
IIpy u3yyeHMM AMCUUIUIMHBI 0CO0O€ BHMMAHHUE YJENAETCS BONpPOCaM BIMSHUSA YCIIOBHI
IIPOBEJECHUS IPOLECCOB HAa BBIOOP KOHKPETHOI'O TEXHOJOTMYECKOI0 O0OpYAOBAaHHUSA, IOATOTOBKE
JOCTOBEPHBIX ~ MCXOJHBIX  JIaHHBIX JJIS  BBIINOJIHEHUS  IPOEKTOB, HaBbIKaM  pPa3pabOTKU
TEXHOJIOTUYECKHUX CXEM I10 UX OMMCAHUSAM B TEXHOJIOTMYECKUX PETIAMEHTAaX U COOCTBEHHBIM JIAHHBIM,
MOJy4YeHHbIM B J1aOOpaTOpUM MpPU BBINIOJHEHUH KBAIM(UKALMOHHOM pPaboTHI, IIpaBUJIaM
M300pakeHMs armapaTypHO-TEXHOJIOTHYECKHX CXEM C YUYETOM B3aUMOPACITIONIOKEHHS 000pyIOBaHUS U
€ro TEXHOJIOTHYECKOr0 Ha3HAYEHUSI.
Mopnyas 1. BBenenue B npoexktupoBanue. Llens u oOuiee conepkanue Kypca, €ro cBsi3b ¢ ApyruMu
micuuiuinHamu.  OOme  cBefeHuss 00 OCHOBHBIX — CTaAMAX IPOEKTUPOBAHMS XMMHUYECKHX
MIPOM3BOJICTB, BHJaX KOHCTPYKTOPCKHMX JOKYMEHTOB M MCXOJHBIX JaHHBIX AJs MPOEKTUPOBAHUS
IIPOMBIIIJIEHHOTO XMMHYECKOTO MPOM3BOACTBA, & TAKXKE IMPOECKTHUPOBAHUU B CHCTEME IOArOTOBKU
OaxanaBpa (KypcoBO€ U IUIIJIOMHOE MPOEKTUPOBAHUE).
Moayab 2. OCHOBbI NPOEKTHPOBAHUS XMMHU4YecKoro odopynoBanmsa. Knaccudukauus cun u
HanpsLKEHUH, IPUYMHBI BOSHUKHOBEHUSI U UX nocneactsus. Kinaccudpukauus nedpopmannii. Kputepun
BbIOOpA KOHCTPYKIIMOHHBIX MaTepuanoB. Kiaccudukanus TeXHOIOrHYeCKoro 000py/J0BaHUS.
Mopayabs 3. Pacuer OCHOBHBIX Y3JIOB M JAeTajlell XMMHMKO-TEXHOJOTHYeCKOro 00OpY/10BaHHUS.
MemOpaHHast TeopHsi B MEXaHHYECKUX pacdyeTax M OCHOBHbIE jomymieHus. OCHOBBI MEXaHUYECKOTO
pacuera OTJeNbHbBIX 3JIEMEHTOB TEXHOJIOTMYECKUX allapaToB ¢ UCIOJIb30BAaHUEM JIaHHBIX CIIPABOYHON
TEeXHUYECKOH suTepaTypbl. Kiaccudukaius v pacueT TOHKOCTEHHBIX O0OJIOYEK Ha IMPOYHOCTb,
HKECTKOCTh U YCTOWYMBOCTb KOHCTPYKIMH. DMIOPHI CHJI U U3THOAIOUIMX MOMEHTOB, BOZHUKAIOIIUX B
obosouke anmapata. PnaHIpl, Ha3HAYeHUE, KIacCU(UKAIU, pacueT U OCHOBHBbIC MapaMeTphl s
BbIOOpAa CTAaHJAPTHBIX 3JIEMEHTOB II0 CIPAaBOYHOM TeXHHUYEeCKoW suteparype. Kiaccudukanus,
KOHCTPYKLIMST M MEXAaHMYECKUH pacyeT TeIUIOOOMEHHBIX amlapaToB >KECTKOW KOHCTPYKIMH U C
KOMIIEHCAIel TeMIepaTypHbIX HalpsKEeHU; KOJIOHHBIX allapaToB, annapaToB BHICOKOTO JaBIIECHHUS,
PEaKIIMOHHOTO 000PY/I0BAHHUS.
Monayas 4. KypcoBoii npoexkr. [IpuHunnuaipbHas TEXHOJIOTMYECKash CX€Ma M €€ KOMIUIEKTOBAaHHE
OCHOBHBIM U BCIIOMOTATEJIbHBIM 000pyZOBaHUEM. bamaHCOBbIE 1 MEXaHMYECKHE PAacyeThl THUIIOBOTO
TEXHOJIOTUYECKOrOo  oOopynoBaHus.  UepTeku  TEXHOJOTMYECKOM  CXeMbl U OCHOBHOTO
TEXHOJIOTMYECKOI'0 anmnapara ¢ IpUMEHEHHEM TaKeTa IPUKIIAJHBIX IPOTPaMM.

4. O0beM yueOHOI TUCIHIIHHBI
4.1. Ognas dhopma

Bceero 7 cemecTp 8 cemecTp
B 3au. B akan. | B zau. \ B akan. B ] B akan.

Bunsl yueOHol paboThI




ell. gacax el gacax 3ad. Jacax
ell.
OO0mmas TpyA0eMKOCTh 6 216 5 180 1 36
JUCIATUTHHBI
KonTakTHasi padora — 25 9 5 79 05 18
ayJIMTOPHbIE 3aAHATHS:
Jlexmmm (J1) 1 36 1 36 - -
[TpakTuaeckue 3austus (I13) 1 36 1 36 - -
Kypcogoii npoekt (KCP) 0,5 18 - - 0,5 18
CamocrosiTesibHasi padoTa
(CP) 2,5 90 2 72 0,5 18
Bux kourpoas: . 1 3.(36) | 1 | Ik3.(36) | - 320
IK3aMeH/3a4eT ¢ OlleHKOM
4.2. 3aounas opma
Bcero 9 cemecTp 10 cemecTp
Bunel yue6HoI paboThI B3auy. | Bakan. | B3au. | B akan. 3:31 B akan.
el gacax el gacax en ’ Jacax

OO61mast TpyA0eMKOCTh 5 216 4 144 5 79
JUCIATUTHHBI
KonTakTHasi padora — 0,63 225 0.5 18 0,17 5
ay/IMTOPHbIE 3aAHATHS:
Jlexmmm (JI) 0,25 9 0,25 9 - -
[Tpaktiueckue 3anstus (I13) 0,25 9 0,25 9 - -
Kypcooii mpoext (KCP) 0,13 45 - - 0,17 6
%‘lﬁ‘)"”"’”em’“a” padora | 557 | 1805 | 35 | 117 | 083 | 62
Bua koHTpoOJS: Ik3.(9) i
IK3aMeH/3a4eT ¢ OIeHKOi 1 3a0 (4) 1 Ix3.(9) 3a0(4)

ABTOp yueOHON POrpaMMBbI:
N.A. ITountankuHa — K.T.H., foueHT kadeapsl THB PXTY um. J[.11. Menneneena.

AHHOTaUA padove NPOrpaMMbl INCIATLIHHBI
«IIpoexTupoBanme aerajeii mammd u annapatos» (61.B.0/1.18)

1.eap aAuCHUNIAHBI

— Hay4YuTh CTYJCHTOB TBOPYECKOMY TOJIXOY K BBITOJIHCHUIO WH)KCHEPHBIX PACUETOB Ha MPOYHOCTb,
KECTKOCTh U YCTOMYNBOCTH 3JIEMEHTOB KOHCTPYKIIAH, IeTAlICH U y3JIOB MAIlIMH U allapaToB;

— H3YYHTbh TUIIOBBIX DJIEMEHTOB KOHCTPYKIUNA XUMHYECKOTO 000Dy I0BAHHUS;

— OCBOWUTHb METOJUKH MPOCKTHPOBAHUS M OOecrieueHrne HEOOXOAMMOW TEXHUYECKOW HH(opmarmen
JUTSL BOCTIPUSITHSI CTY/ICHTaMH Psifia MOCIEIYIOMINUX JUCIIUTIINH.

2.B pe3yabTaTe H3y4eHHUs1 JUCHUILIMHBI 00y4aIOLIUiics M0 MporpaMMe daKkajaBpuaTa JI0J/KeH

Obnadams cnenyrouumu npodeccuoranbabiMu (I1K) komneTenusamu:

— MJIAHUPOBATh M MPOBOJIUTH (PU3UUECKHE U XUMHUYECKHE IKCIIEPUMEHTHI, TPOBOAUTH 00paOOTKY HX
pE3yNbTaTOB M OIEHUBATh IMOTPEIIHOCTH, BBIABUTATh THIIOTE3bl U yCTAHABIWBATH TPAHUIIBI MX



MPUMEHEHHUS, IPUMEHSITh METO/Ibl MATeMATUYECKOTO aHAllM3a U MOJACIUPOBAHUS, TEOPETUIECKOTO
U 3KcrepuMenTanbHoro ucciemaoBanus (ITK-16);

— HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PM3UYCCKUX TCOPHH ISl PEIICHUS BO3ZHUKAMOIMNX (hU3MUEeCKHX
3a/la4, CaMOCTOSITEILHOTO NpUOOpeTeHUs] (PU3NYECKUX 3HAHUW, AN TOHUMaHUS MPUHIIMIIOB
paboTel MPUOOPOB M YCTPOMCTB, B TOM YHCJIEC BBIXOMANIMX 3a TPEACIbl KOMIIETCHTHOCTH
KoHKpeTHOro Hamnpasienus (ITK-19);
3namo:

— KOHCTPYKLHUHU, THIQXU U KPUTEPUU PabOTOCHIOCOOHOCTH JeTalied MalluH, COOPOYHBIX EIUHUIL
(Y3JI0B) U arperarTos;

— OCHOBBI TEOPHH COBMECTHOW PabOTHI M METOJBI pacyera AeTalieil W y3J0B MalluH M ammmapaToB
XUMHYSCKOM TEXHOJIOTHH,

Ymemn:

— BBINOJHATH U YUTATh TEXHUUYECKUE CXEMBbI, YePTEIKU U ICKU3BI JeTaliel, Y3JI0B U arperatoB MalllvH,
cOOPOYHBIX UepTekKel 1 YepTex M 00IIero BUA;

— MPOU3BOJUTH pACYEThl IO OCHOBHBIM KPHUTEPUSM PaOOTOCTIOCOOHOCTH W KOHCTPYHPOBaHUS
JIeTajey MaIllyH;

— TMPOU3BOJUTH pPAacyeThl M KOHCTPYHPOBAHHME JeTalled MallMH U MEXaHHU3MOB C YYETOM
MIPOU3BOJICTBEHHOW TEXHOJIOTHH U YKCIUTYaTaIlHH,
Braoemy:

— HaBBIKaMU KOHCTPYHPOBAHUS M TEXHHYECKOTO TBOPUECTBA;

— TpaBWIAMH ITOCTPOCHUS TEXHHUECKUX CXEM M UEPTEKEH;

— OCHOBHBIMH METOJAMH pacueTa MW NPOSKTUPOBAHHUS MEXAHHUYECKUX Y3JO0B U DIIEMEHTOB
TEXHHKH.

3.Kparkoe conep:kaHue JMCHUIIHHBI:
Moayas 1. «Pacuer XMMHMYECKOTO amnmapaTta C MEXaHUYECKUM IEepeMEeUIMBaIOLIIM

YCTPOMCTBOM.

ITo BceM sTamam KypcoBOro mpoekTa opopMIISeTCS €IuHas IMOSICHUTENbHAs 3amucka. B
MOSICHUTENIbHYIO 3alMCKY BKIIIOYAIOTCS NMPOEKTHBIE U NMPOBEPOYHBIE PACUEThl TUIIOBBIX 3JEMEHTOB B
COOTBETCTBHUHM C ACUCTBYIOIMMH MeToauKamMHu. [IpousBoauTcs:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTEPHAIIOB;

2) pacdeT OCHOBHBIX T€OMETPUYECKHX Pa3MEpOB allapara;

3) pacdeT TOJIIUH CTCHOK armapara u pyOaliku;

4) moxbop MpHBO/A;

5) pacuet (1aHIIEBOTO COCAMHEHHS KPBIIIKU C KOPITYCOM arlnapara;
6) pacuer Bajia MEUIAJIKH HA BUOPOYCTOWYMBOCT M MPOYHOCTB;

7) moxdop u pacyer MyQTHI;

8) mombop M pacyeTr yIUIOTHEHHS.

Monayasb 2. «Heprex o011ero Bua anmaparay.

Boimonnsercs deprex o0IIero BuAa amnmapaTa ¢ BHJAMM, pa3pe3aMH, CEYEHHUSMHU U
BBIHOCHBIMH 2JIEMEHTAMH, JAIONIIMHU TTOJTHOE TPEICTABICHUE 00 €ro YCTPOICTBE U MPUHIIUATIE PaOOTHI.
YepTex 001Iero BU/IA armapara COIepKuT:

1. Uzobpaxenue anmapata (BUIBI, pa3pe3bl, CEUEHHUS, BBIHOCHBIE 3JIEMEHTHI), COAepKallne
OKOHYATeJIbHbIE KOHCTPYKTUBHBIC PEIICHHUS.
OcCHOBHBIE pa3Mephl.
Pacnonoxenue mtynepos, JIOKa, OMOp anmapara.
Tabnuily Ha3HAUYEHUS IITYLEPOB B armapare.
TexXHUYECKyI0 XapaKTePUCTHKY U TEXHUYECKHE TPeOOBAaHUS K HEMY.

ok~ wm



Ha BTOpOM JHMCTE BBIMOJTHSAIOTCS YEPTEKH COOPOYHBIX EAWHHI] U JeTaneil. Ueprexu
BBITIONHSIOTCS Ha JincTax (opmara Al.

KypcoBoii poeKT sBISETCS caMOCTOSTENbHOW paboToil CTyneHTa, KOTOPBI HECceT MOJIHYIO
odopmiieHHE
CBOEBPEMEHHOCTh BBINIOJHEHUsI BCEeX JTamoB paboT. llpenogaBatens — pYyKOBOIUTENb IPOEKTA

OTBETCTBEHHOCTb 32 €€ KadyecTBO (IPaBUJIBHOCTb PacyeTOB, yepTexKen) u

HaIpaBJIACT pa60Ty CTYACHTA, KOHCYJIbBTHPYCT IIO HCACHBIM BOIIpOCaM, OIPEACIICT CTCIICHD

3aBCPUICHHOCTU OTACIIBHBIX 3TAIIOB IIPOCKTUPOBAHMA.

4.00beM yueOHOH TUCHUILIHHBI
4.1. Ounas dopma:

Bupl yueOHOM paboThI B B akanewm.
3a4ETHBIX qacax
eIMHUIIAX

OO0mas TPy10eMKOCTh JTHCIUILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108

AyaUTOpPHBbIE 3aHATHS: 0,44 16

Jlexuuu (JI) - -

[Ipaktuueckue 3ansatus (I113) 0,44 16

CamocrositesibHas padora (CP): 2,56 92

Bupa xonTpoJIsi: 3a4er / 3k3aMeH KypcoBoii

npoekt/ 3a0

4.2. 3aounas opma:

Bunsr yue6HoI paboThI B 3aueTHBIX B akanem.
SAMHUIAX gacax
OO0mas Tpy10eMKOCTh JTHUCIIUIIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
AyauTOpHBbIE 3aHATHSA: 0,28 10
Jlextuu (JIek) - -
[Tpaktuueckue 3ansatus (I113) 0,28 10
CamocrositesbHas padora (CP): 2,61 94
Buja xoutpoJisi: 3a4er / 3k3amMeH 0,11 3auer
(4)

AHHOTANUA
pado4eii MporpaMMbl AUCHUNJIMHBI
«/JlonoTHUTEILHBIE TJ1aBbI opranuyeckoii xumun» (b1.B.0/1.19)

1. Heab AMCHMIVIMHBI — NpHOOpeTeHHEe OOYyYarOIMMUCS 3HAHHA O CTPOCHHUU OPraHUYECKUX

COEIMHEHMH, OCHOBHBIX XMMHUECKHUX CBOMCTBAaX Pa3IMYHbBIX KIACCOB OPTaHUYECKUX COECTUHEHHM

Y METOJIaX UX MOJy4eHMs, KaK IPOMBIIIICHHBIX, TaK U JJA0OPATOPHBIX. .

2. B pesyabraTre H3yYeHUsl IMCHHMILUIMHBI O00y4yamomuiicsi Mo mporpamMMme OakajaBpuHara

HOJIKeH:

Obnadams cnenyronumu npodeccuoHanbHbiME (1K) kommeTeHMsMM:

— CHOCOOHOCTBIO IUIAHUPOBATh M IPOBOAUTH (U3UYECKHE M XUMHUECKHE DSKCIIEPHUMEHTHI,
POBOJUTH 00pabOTKYy WX pe3yiIbTaTOB M OIICHWBATH IOTPEIIHOCTH, BBIABHTATh THIOTE3BI
yYCTaHABIMBATh TPAHUIIBl UX MPUMEHEHHS, MPUMEHSITh METOJbl MaTeMaTHYECKOro aHaIMu3a U
MOJICTTMPOBAHHUSI, TEOPETUIESCKOTO U IKCIIeprMeHTanbHOro uccienosanus (ITK-16)

— TOTOBHOCTBIO HCIIONIb30BaTh 3HAHUSA CBOWCTB XHMHUYECKHUX D3JIEMEHTOB, COCJUHEHUH U
MaTepralioB Ha UX OCHOBE JIJIsS pelIeHus 3a1a4 npodeccnonanbHoi nesiteraprocty (ITK-18)




— TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHMUYECKYI0 HWH(OpPMAIMIO, OTEYECTBEHHBIH U 3apyOeKHBIN

ombIT 1o Tematuke ucciaempoBanus (ITK-20).

3uamo:
— TEOpPETUYECKHE OCHOBBI CTPOCHMS U CBOMCTB Pa3JIMYHbIX KJIACCOB OPTraHUYECKUX COCINHEHUM;
— CIIOCOOBI IIOJIyYEHUSI U XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX COECIMHEHU;
— OCHOBHBIE MEXaHU3MBbI IPOTEKaHMs OPraHUYECKUX PEaKLU;

Ymemn:
— IPUMEHATb TEOPETUYECKHE 3HAHUA JUIsl CUHTE3a OPraHUYEeCKHX COCAMHEHUH pa3Iu4HbIX

KJIACCOB;
— aHaJIM3UPOBATh U NPEICKA3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPraHMYECKUX COCIUHCHU;
— COCTaBIIAATh CXEMbI CUHTE3a OPraHUYECKUX COCIMHECHMM, 3aJAHHOTO CTPOCHUS;

Bnaoemw:
— OCHOBAaMH{ HOMEHKJIATYPHI U KIACCU(PHUKAIIMH OPTaHUIECKUX COCTUHEHUN;
— OCHOBHBIMH TEOPETHUYECKUMU IPEJICTABICHUIMHU B OPraHUYECKON XUMHUU;
HaBBIKAMU 00OCHOBAHUS PAllMOHAIBHBIX CIIOCOOOB MOTYYECHUsI OPTaHUYECKUX BEIIECTB.
3. Kparkoe cogepxxanue 1uCHUIIHHBI
["asloreHonpon3BoIHEIE. Knaccudukanus. Homenkiarypa. Anxun- 51
aJUTMIITaJIOreHUIbl.apoMaTuieckue rajgoreHuisl. M3omepus. Homenknarypa. CrnocoObl moOgydeHus.
[IpocTpaHncTBEHHOE M 3JIEKTPOHHOE cTpoeHue. Pusznueckue cBoMCTBa. Peakuuu Hykineo(QuiIbHOrO
3aMelleHus U oTiiervieHus. [loHsaTHe HykIeopUIbHOCTH U OCHOBHOCTH peareHTOB. AMOUJEHTHBIE
HyKJ1eo(puiIbHbIE peareHTbl. CHHTES.
DeMEeHTOOpraHnYeCcKHe COeJMHEHUs. TUIIbI CBA3EH B 3JIEMEHTOPraHMYECKUX coeqUHEeHusAX. CriocoObl
IIOJIyYEHUS JTUTUN- 1 MarHMMOpPraHU4ecKux coennHeHuil. Peaknusa ['punbsapa, mexanusMm. Peaknuu ¢
KapOOHWIIbHBIMHU COEITMHEHUSMU.
Crupter. ®enonsl. [Ipocteie »dupel. DmnokcucoeanHEeHUs. ANbaeruabl, KeToHbl. KapOoHOBbIE
KHMCJIOTBI M UX NPOU3BOJAHBIE. B KakIOM Kilacce paccMaTpHUBAIOTCS CIEAYIOLUE pa3lieibl: H30MEPH,
HOMEHKJIaTypa, (pU3MUecKue U XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJTYYCHHUS. MeXaHU3MBl PEaKIHid.
Cunres.
KapOoHoBBIE KHCIOTHI M HMX NpPOM3BOAHBIE. B KakaoM Kiacce paccMaTpUBAaIOTCS ClIEAYOIINE
paszfensl: U30MepHsi, HOMEHKJIaTypa, (pu3nyeckue W XHMHUYECKHE CBONCTBA, CHOCOOBI MOTYYEHHS.
Mexanusmsl peakiuii. CUHTE3.
ManonoBsiit 3¢up. Ilomydenne. Crpoenune, CH-KucnotHocts. Peakimn KoHIEHCAIIMM MaJIOHOBOTO
3¢upa U MaJIOHOBOM KHUCIIOTHI C alibJiernilaMi. AMUHOKHUCIOTHI. JIMKapOOHOBbIE KUCIOTHI.
A3zorconepxkamue coenuHeHus. Hutpocoenunenus. AMuHBL B kaxmom kiacce paccMaTpuBaroTCA
CIIEYIOIIME Pa3/eibl: U30MEpHs, HOMEHKIATypa, (PU3NYECKUe M XUMHUYECKHE CBOMICTBa, CIOCOOBI
nostydeHusi. Mexanusmsl peakunid. CUHTES.
A3a- ¥ 1Ma30coeINHEHUS.
[lonydyeHne nua30COEAVHEHUH peakUuedl AMAa30TUPOBAHUA: YCJIOBHS IIPOBEACHMS pEAKUUU U
MexaHu3M. @usnmyeckue cBoMcTBA. XMMHYeckue cBolctBa. [losrydeHnme ©  IpuUMEHeEHUE
azocoenuHeHU. CUHTES.

4. O0beM y4eOHOI TUCIUIIIHHBI:
4.1. Ounas popma:

B 3aueTHEBIX B akazeM. yacax
Bun yae6HO# paboThI €IMHHLIAX

O0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MUIAHY 6,0 216
AyIUTOPHBIE 3aHSITHSI: 2,22 80
Jlexumu (JIek) 1,33 48
[Mpaktrueckue 3austus (I113) 0,89 32
JlaGoparopusie 3ausaTHs (J1ab) - -
CamocrosiTesbaas pa6ora (CP): 2,78 100
Jlpyrue BUIbl CaMOCTOSITENBHON pabOThI 2,78 100

Buja koHTpoOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH




(36) |

4.2. 3aounas Gopma:

B 3ageTHBIX B akagem. gacax
Bun yae6HO# paboThI €IMHULIAX

O0masi Tpy10eMKOCTh TMCIUILIHHBI 110 Y4eOHOMY ILIAHY 6,0 216
AYAUTOpPHBIE 3aHATHS: 0,5 18
Jlextuu (JIek) 0,28 10
[Tpaxktrueckue 3ansatus (I113) 0,22 8
Jlaboparopusie 3ansaTus (J1ad) - -
CamocrositesbHas padora (CP): 5,25 189
Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI 5,25 189
Buja xoHTpoJisi: 3a4er / 3k3aMeH 0,25 IK3aMeH

©)

4.4.3. IucuMNJIMHBI BADHATHBHON 4aCcTH (IUCHHUILIUHBI 10 BHIOOPY)

AHHOTANUA padoyell MporpaMMbl AU CIUTIIHHBI

«JJIeKTUBHBIE Kypchl 10 (pusnyeckoii KyabType u cnopry» (b1.B./IB)

1. Heab (MCOMIIHHBI:

- OBJIaJICHUC CHCTEMOH MMPAKTUYICCKUX YMCHI/Iﬁ

u HaBBIKOB,

COBEPIICHCTBOBAHUE NICUXO(PU3NIECKUX CIIOCOOHOCTEIH;
—  pa3BUTHE CIIOCOOHOCTEW HCIONB30BaTh pa3HOOOpa3Hbie (HOpMBI (HU3HUECKON KYIBTYPHI,
CriOpTa W TypH3Ma IS COXPAaHEHHUS M YKPEIUICHUS CBOETO 3JJ0POBBS M 3J0POBbSI CBOMX OJIM3KUX B

MMOBCEIHEBHOM KU3HU U HpO(i)eCCI/IOHaJ'ILHOI\/'I JCATCIBbHOCTH,

O6eCHe‘lI/IBaIOH_[I/IX

— (GopMHpOBaHME MOTHBALlMOHHO-IIEHHOCTHOTO OTHOIICHHUS K (PU3MYECKOH KYJIbTYpE,
(u3MYEeCKOMY COBEPLICHCTBOBAHUIO U CAMOBOCIIMUTAHUIO, YCTAHOBKA Ha 3/10pOBbII 00pa3 KU3HU;
— 0o0ydeHue TEXHHMYECKHM U TaKTHYECKUM IPHEMaM OJJHOTO U3 BHJIOB CIIOPTA.

2. B pe3yabTrare M3ydeHHsl TUCHMILIMHBI 00ydawumiicss mo mporpamMme 0akajaBpuara
JOJIZKEH
Obaaoams crnenyromumu o0mekyapTypHbIMU (OK) KoMneTeHuusIMu:
CIMIOCOOHOCTh K caMOOpTaHu3aIuK U camoobpasosanuio (OK-7);
CTIIOCOOHOCTH MCIIOIB30BaTh METOMBI M CPeACTBa (PU3MUECKON KYIBTYPHI UTsl 00eCTICYeHUS
HIOJTHOLICHHO# COIMaNbHOI U npodeccuonanbHoi aesirensHocTh (OK-8).
3uamo:
Hay4YHO-TIPAKTHUECKUE OCHOBBI (PU3MUYECKON KYIbTYpPhI U CIIOPTA;
COIMAIIEHO-OMOIOTUYECKHE OCHOBBI (PM3NIECKOM KYJIBTYpBI U CIIOPTA;
BIIMSIHUE 03/I0pPOBUTEIIBHBIX CUCTEM (PM3MYECKOrO BOCIUTAHUS HAa YKPEIJICHHUE 3/I0POBbS,
MpoGMIAKTUKY MTPO(HECCHOHABEHBIX 3200JIeBaHHI U BPEAHBIX PUBBIUCK;
CIOCOOBI KOHTPOJISI U OLIEHKU (PU3UUECKOT0 Pa3BUTHS U GPU3UUECKOM MOJATOTOBICHHOCTH;
NpaBUja M CIOCOOB! IUIAHUPOBAHMS WHIUBHUIYaJbHBIX 3aHATHHA pa3IMYHON IENIEBOM
HaIpaBJICHHOCTH;
cnoprusHble Tpaguuuu MXTHU-PXTY um. JI.11. Menneneesa.
Ymemn:
BBINOJIHATh WHAMBHUIYATbHO MOJOOpaHHBIE KOMIUIEKCHI MO (PU3HUYECKOW KyIbType H
Pa3IMYHBIM BHIAM CIIOPTA;
OCYILIECTBIISATH CAMOKOHTPOJIb 32 COCTOSIHHEM CBOEr0 OpraHu3Ma M coOJI0JaTh MpaBuiia
TUTUEHBI U TEXHUKU 0€30IacHOCTH;
OCYIIECTBIISITh TBOPYECKOE COTPYAHUYECTBO B KOJUJICKTHBHBIX (popMax 3aHSATHI



($u3nUecKoil KyIbTypoOii U CIIOPTOM;

- BBINOJIHATH IPUEMBI 3aILUTHI 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.

Bnaoems:

- CpeACTBAMH M METOJAaMHU YKPEIUIEHHUS HHIMBUAYAJIbHOIO 370POBbs, (HU3UYECKOTrO
CaMOCOBEPIIECHCTBOBAHMS;

- JOJDKHBIM YPOBHEM (PM3UYECKON MOATOTOBIEHHOCTH, HEOOXOJUMBIM JIsi KaYeCTBEHHOTO
YCBOGHHSI TPOQPECCHOHATBHBIX YMEHHMH M HaBBIKOB B Ipolecce OOy4YeHuss B By3e, JUIA
o0ecrieyeHHs IOJHOLICHHOM COLMaNbHOM M MPO(ECCHOHAIBHOM JIEATENILHOCTH  IOCHe
OKOHYaHHUs y4eOHOTO 3aBECHUS;

- TEXHUYECKUMH U TAKTUYECKMMH HaBBIKAMHU B OJTHOM M3 BUJOB CIIOPTA.

3. KpaTkoe cofep:kaHue JMCHUIINHBI

Kypc mucuumuimsbl «JJIeKTHBHBbIE NUCHHUILVIMHBI N0 (u3dnuyeckoil KyJbType M CHOPTY»
peanu3yercss uyepe3 BapUaTUBHBIM KOMIIOHEHT (3JIEKTUBHBIM MoAynb) 328 wyacoB (BHJ cropra IO
BBIOOpY CTY/IEHTA), B 3a4E€THBIC €IUHHIIBI HE TIEPEBOUTCS, SIBJISCTCS 00A3aTEIbHBIM JIJIsI UCTIOTTHEHUS
P 04HOU popme 00yyeHuUs.

[IporpamMmma paccuuTaHa Ha M3yYEHUE JUCLUUIUIMHBI «JIEKTMBHbIE JMCHMIIMHBI 110
(pu3nyecKkoii KyJbType U CIIOPTY» B TEUEHUE LIECTH CEMECTPOB U MPEIONaraeT, YTo o0yyaromuecs
UMEIOT TEOPETHYECKYIO TOJTOTOBKY B OONAaCTH AMCUHUIUIMHBI «Du3ndeckas KyJabTypa U CHOPTY,
3aKaH4YMBAETCS 3a4€TOM B KOHIIE KaXX10T0 cemecTpa. KOHTpOsb ycrieBaeMOCTH CTYJEHTOB BEAETCA 110
IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IIpakTH4yeckue 3aHATHS.

[TpakTrueckuil paszen nporpamMmbl peau3yeTcsi Ha Y4eOHO-TPEHUPOBOYHBIX 3aHATHUSIX B
y4eOHBIX Tpynnax no odmei pu3nuecKoi MoAroToBKe WK M0 BEIOPAHHOMY BHJY CLIOPTA.

[lpakTHyeckue 3aHATUS TIOMOTAIOT TMPUOOPECTH OMBIT TBOPYECKOH  IPAaKTUYECKOM
NeSTeIbHOCTH, PAa3BUBAIOT CaMOCTOSATEIBHOCTE B (DU3UYECKOM KyJIbType M CHOpPTE B LEJIAX
TOCTIDKEHUS (PU3MYECKOTO COBEPIICHCTBA, MOBHIIAIOT YPOBEHb (DYHKIIMOHAIBHBIX M JBUTATEIBHBIX
CIOCOOHOCTEH, HanpaBiIeHHO (POPMUPYIOT KaYeCTBA U CBOMCTBA JIMYHOCTH.

[TpakTrueckuil pas3znen BKIIOYaeT B ceOs mojapaszensl: 1o olmeil (u3nueckol MoAroToBKe
(O®II) u cienmanbHOM (puznyeckoit moAroToBke 1o Buaam crnopra (CAPII).

Y4eOHO-TPEHUPOBOUHBIE 3aHATHUSI 0a3UPYIOTCA Ha IIMPOKOM HCIOJIb30BAaHUU TEOPETUUYECKUX
3HaHUI U METOAMYECKUX YMEHU, Ha MPUMEHEHUHN Pa3HOOOPA3HBIX CPEACTB PU3NUECKOM KYIbTYPHI U
CIIOpTa, CIOPTUBHOM U MpOo(dhecCHOoHANBbHO-TIPUKIIAIHON (PU3NYECKON TOATOTOBKE.

VYaensercs BHHMMaHHE BOIIpOCaM IPOBEJIEHHUsS COPEBHOBaHMH (IIpaBUiIa COPEBHOBAHMUHU,
CHCTEMa PO3bITPHIILLIEH, ONIpeieTIeHe TooeuTeNnel, 000py10BaHUE U UHBEHTAPh).

KpurepreMm ycnemHocTH OCBOSHHMs Y4eOHOro Marepuana sBISETCS SKCIEepTHas OLEHKa
IIPENOJIaBaTels, YUYUTHIBAIOUIAS pe2YIAPHOCMb NOCEeWeHUs. O00A3AMEeNbHbIX YYeOHbIX 3aHAMULL
BBIMOJIHEHUE YCTAaHOBJIEHHBIX Ha JAaHHBIH CeMEeCTp KOHTPOJBbHBIX HOPMAaTHBOB (TECTOB) OOILEH
(u3MYeCcKoil U CIOPTUBHO-TEXHUYECKOW MOATOTOBKH ISl OTAENIBHBIX I'PYNI Pa3IN4yHON CIOPTHUBHON
HaIPaBJIEHHOCTH.

4. O0beM y4eOHOH TUCHHUIIINHBI:

4.1. Oynas ¢opma:

B CemecTpsl
Bun yuebHoit paboTbl aKaJieM. | I Il v \Y \4
Jacax

OO6masi Tpy10eMKOCTh THCIIHIIIHHBI 110 328 32 66 66 66 66 32
Y4eOHOMY IIaHY
AYyIUTOpPHBIE 3aHATHS: 328 32 66 66 66 66 32
[Mpaktryeckue 3anstus (I13) 328 32 66 66 66 66 32
Bupa utoroBoro KOHTpoOJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4eT | 4YeT | dYeT | 4er | 4er | 4er




4.2. 3aounas popma:

B CemecTpbl
Bun yae6HO# paboThI aKajeMm. 1| v \4
yacax

O01mas Tpy10eMKOCTh IUCHUILIUHBI 110 Y4eOHOMY 328 108 108 112
ILUIAHY
AYyIUTOpPHBbIE 3aHATHUS: 328 104 104 108
[Tpaktrueckue 3ansatus (I113) 328 104 104 108
Bua uToroBoro KOHTpoJIA: 3auer 3auer 3auer
3a4eT / IK3aMeH 4 (4) (4)

AHHOTAUA
K y4e0Hoii nmporpaMme JUCIHUIIIHHBI
«Berunciaureannass marematuka» (b1.B.J1B.1)

1. HeJb JMCHUILUIMHBI — HAYYUTh OOYYArOIIUXCA TEOPETUUYCCKUM 3HAHHUSAM, U MPAKTUISCKUM
YMEHUSIM M HaBBIKAM HCIIOJIb30BAHUS COBPEMEHHBIX MAaTE€MAaTHUYECKHMX METOJI0OB C
IIpUMEHEHUEM MakeTa maremarudyeckux nporpaMmm MATLAB nns pemieHus MIMpOKOro
Kpyra 3a7a4 BHIYUCIUTEIbHOW MATEMATHKHU.

2. B pesyabTrare M3ydeHHs IUCHMIUIMHBI o0ydalwumiics mo mporpamMMe 0akajaBpuara
HOJIKEH:

Obaaoams crienyromumu npodeccnonansabivu (ITK) komneTeHIusIMHE:

CIIOCOOHOCTBIO MPOBOAUTH AHAIM3 CHIPbs,, MATEPHATIOB M TOTOBOM MPOYKIIUHU, OCYIIECTBIIATD

orieHKy pe3yibraroB ananuza (I1K-10);

CIIOCOOHOCTBIO TIJIAHUPOBaTh U MPOBOAUTH (PU3NYECKUE M XUMHUYECKHUE HKCIIEPHUMEHTHI,

MIPOBOANTH 00pabOTKY MX pEe3yNbTaTOB M OLEHMBATh MOTPEIIHOCTH, BBIIBUTaTh TMIOTE3BI U

YCTaHABJIMBAaTh TPaHMIIBI UX MPUMEHEHUS, IPUMEHITh METOJbl MaTEMaTHYECKOrO aHalu3a U

MOJICTTUPOBAHMUSI, TEOPETUIECKOTO U IKCIIepuMeHTa bHOro uccienosanus (I1K-16);

3HaTh:

(U3UKO-XMMHUYECKHE M XUMHKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTH MPOTEKaHUsl MPOIIECCOB

M3MEHEHMsI arperaTHOTO COCTOSIHUS Mapo(Ta30)-KHUJIKOCTHBIX CUCTEM, PEaKTOPHBIX MPOLIECCOB

1 OCHOBHBIX IIPOILIECCOB pa3fesieHusi XMMUUYECKOI TEXHOJIOTUY;

METOJbl U AJITOPUTMBI KOMIIBIOTEPHOIO MOJEIUPOBAHUS OCHOBHBIX IPOLIECCOB XMMHUYECKOU

TEXHOJIOTUHU U TEXHOJOTMYECKUX CXEM XMMHUYECKUX MPOU3BO/ICTB;

IOPUHLMIBL  [PUMEHEHHMST  METONOJIOTMM  KOMIIBIOTEPHOIO  MOJEIMPOBAHUS  XUMHUKO-

TEXHOJIOTUYECKHX IPOILIECCOB MPHU aBTOMATU3MPOBAHHOM NMPOEKTHUPOBAHUHM U KOMIIBIOTEPHOM

YIPaBIECHUN XUMUYECKUMH IPOU3BOICTBAMH.

YMers:

pemars 3aJaud  KOMIIBIOTEPHOIO MOJEIMPOBAaHUSA INPOLECCOB  Mapo(Ta30)-KUIKOCTHBIX

paBHOBECH, a0COPOINU, TUCTUIUIALNHA, PEKTUPUKAIINHA U KUJKOCTHON IKCTPAKITUH;

IPUMEHATH IIOJIyYEHHBIE 3HAHUS INPU PEIIEHUM INPAKTHUYECKUX 337ad KOMIIBIOTEPHOIO

MOJIETTUPOBAaHUSI OCHOBHBIX IPOLIECCOB XMMHUYECKOH TEXHOJOTHMM U TEXHOJOTHYECKHX CXEM

XUMHUYECKHUX TIPOU3BOACTB.

Bmaners:

METOJIaMU NPUMEHEHHUsl CTaHJApPTHBIX MakeToB mNpukiaaHbix nporpamMm (IIIIII) m makeros

Mozaemupyronux nporpamm (IIMIT) mist MogenupoBaHusi OCHOBHBIX MPOIIECCOB XUMUYECKON

TEXHOJIOTMH U TEXHOJIOTMUECKUX CXEM XUMHUUYECKUX NTPOU3BOJICTB.

3. Kparkoe cogepxxanue 1ucCUHNIAHBI

Beenenne. Llenn u 3anaun kypca. KpaTtkuii ncropudeckuili o4epk pa3BUTHSL OTEUECTBEHHON U

3apyOeKHOW BBIUUCIUTENbHON MaTeMaTuku. OCHOBHBIE 3TaIlbl pa3paboTKU U peain3alii alrOpUTMOB



Ha KOMITbIOTEpax.
Monayab 1. BerumcnurensHas Marematuka. OCHOBHBIC JTambl: pa3padOTKa M pean3alus
QIrOpUTMOB Ha KoMIbtoTepax. Cucrema komnbroTepHoil MmareMatuku (CKM) MATLAB nns pewenus
3aJ1a4 BRIYHMCIIUTEIbHON MaTEMAaTHKUY.
Tema 1.1. Cozmanue M-nporpamMm M 0CHOBHEIC oneparopsl M-sa3bika nmporpammupoBanus MATLAB.
BapuanTtsl ctpykTypsl nporpamMm Ha MATLAB.
Opranuzanus padodero crosa Desktop Layout;
Ocuouble oneparuu B Command Window;
OcHosuble oneparuu B Editor;
JluneltHo opraHM30BaHHAs MMpoTrpaMMa (aITrOpPHUTM);
BeTBiieHus ¢ OAHMM YCIIOBHEM, HECKOJBKMMH YCIOBHMSMHM, BIIOKCHHBIC, CO CIHUCKOM YCIIOBH. if,
switch; noruueckue oneparpu and, or, not;
HuKIBI CO CYETYMKOM, C MPEAYCIOBUEM, C MOCTYCIOBHEM, C NMIPEPHIBAHUEM MOJHBIM U MPEPHIBAHHUEM
YaCTUYHBIM, C 3aJlaHHBIM IIArOM CYETYMKa, C OTICIBbHBIM OTcueToM wurepaiuii; for, while, break,
continue; ¢ BeI30BOM (hyHKIIHIA; ¢ Tramorom ¢ mois3osaresem B Command Window u B cienuanbHbIX
JHAJIOTOBBIX OKHAX;
Tema 1.2 CrangapTHble M HecTaHAapTHbIE (QVHKIMKH M-sg3bIKka OPOrpaMMUPOBAHMS U OCHOBHEIE
pemrarenw (Solvers) MATLAB.
dyuknuu ¢ rpagudeckuM BbIBOAOM pe3yibTatoB; plot, subplot, surf, mesh, polar;
@DyHKIMYU ¢ YUCIIOBBIM BBIBOJIOM pe3ynibTaroB B Command Window;
DYHKIINHU C 3aMHUChIO PE3YJBTATOB B (paili;
OyHKIWH, BIOKEHHBIC B TJIABHYIO (YHKITHIO;
OYHKIIUU C IEPEMEHHBIM YHCIIOM apTryMEHTOB;
OYHKIMHU, BBI3BIBAIONINE IPYTYIO QYHKIIHIO, UMsI KOTOPOU MEPEIaHO KaK apryMEHT;
Mopayas 2. Bextopsl u maTpuilsl. Cuctema JIMHEHHBIX anreopandeckux ypaBuenuii (CJIAY).
Tema 2.1. O6paTHas MaTpuLa. YMHOKEHNE MATPHIL.
Omepartop inv;
Omeparops! Strcat, int2str, numa2str;
Omeparopst length, min, max, mean, sort;
Omneparops! dot, tril, triu, eye, zeros, ones, diag;
Omneparops! rand, linspace, logspace, repmat;
Omneparopsi Size, det, trace, norm;
Tema 2.2. Meroa "'aycca. MeTo MpOCTHIX UTEPALIHA.
Omneparopsi linsolve, rank, eig;
Tema 2.3. O0YCIIOBIIEGHHOCTh CUCTEMbBL. UNCI0 00YCIOBICHHOCTH.
Omneparopsl cond, rcond,;
Moayasb 3. O6paboTka pe3yapTaTOB U3MEPEHUsI OHOM BennuuHbl. [Ipubnumxenue GyHkum
Tema 3.1. Kputepuii Ctrl0IcHTA.
Omneparopsr polyfit, polyval,
Tema 3.2. AtmpokcrMaIusi.
Omeparop Isqcurvefit;
Tema 3.3. MUnTepnosius.
Omneparopsr interpl, linear, spline, nearest;
Monayasb 4. UnciieHHOE HHTErPUPOBaHUE
Tema 4.1. Metoasl IpIMOYTOJILHHKOB
Omneparopsl SUM, mean;
Tema 4.2. MeToanl Tpaneui
Oneparop trapz;
Tema 4.3. Meroa CuMmncoHa
Omneparop quad, int;
Tema 4.4. Meroa HeroTona-Koreca 8 mopsaka




Omnepatop quads;
MoayJb 5. YpaBHeHUE C OJJHUM HEU3BECTHBIM
Tema 5.1. MeToJ elIcHUs TOI0IaM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa kacaTeJbHBIX
Omneparopsi roots, poly, fzero;
Mopayas 6. CricteMa HETMHEWHBIX ypaBHEHUI
Tema 6.1. Meton HeroTona-Pagcona
Omneparopsr solve, diff, subs;
Tema 6.2. MeTo IPOCTHLIX UTEPALIUH.
Omneparopsr simplify, collect, pretty;
Moayasb 7. OnHOMEpHasi ONTUMU3ALMS
Tema 7.1 Metoasl 0OAHOMEPHON ONTUMHU3AINHU
Omneparopsr fminbnd;
Moayab 8. MHOromMepHas ONTUMU3ALUS
Tema 8.1 MeTo1bI MHOTOMEPHON ONTUMU3ALIUNA
Omneparopsl fminsearch, linprog, fmincon;
Monayas 9. luddepeHnmansabie ypaBHESHUS
Tema 9.1 Metoasl penreHus guddepeHInaIbHbIX YPaBHEHUMN.
Omneparops! dsolve, diff;
3akinioueHue. 3aKIIOUUTENbHAS JIEKIUS 110 IMOBEICHUIO0 UTOTOB Kypca.
4. O0beM yueOHOMH AUCHMILIMHBI:
4.1. Ounast popma:

B 3au. B akanem.
Bun yuebHO# paboTh EIMHULIAX qacax
OO01asi TPY/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3 108
AyIUTOpHBbIE 3aHATHS: 0,9 32
Jlexuuu (Jlek) - -
JIaGoparophsie 3ansaTHs (JIab) 0,9 32
CamocrositesbHas padora (CP): 2,1 76
[TonroroBka Kk 1a00paTOpHBIM paboTam 1,05 38
CaMocTosITENbHOE U3YUYEHHUE PA3/IETI0B Kypca 1,05 38
Buja nToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH - 3auer
4.2. 3aouHas gopma:
B 3au. B akanem.
Bun yuebHoit paboThl eAMHULAX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 3 108
AyIUTOPHBIE 3aHSITHSI: 0,33 12
Jlextuu (JIek) - -
JlaboparopHsbie 3aHsaTHs (J1ad) 0,33 12
CamocrosiTesannas pa6ora (CP): 2,56 92
ITonroToBka K 1a00paTOpHBIM paboTam 1,06 38
CamocTosiTeTbHOE H3YUCHHE Pa3/IesioB Kypca 1,5 54
Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,11 3auer
(4)

AHHOTAIUA
paboyeii mporpaMmal JUCHUIIMHBI




«/Iuckpernas maremaruka» (51.B./1B.1.2)

1. Heap AUCHUILUIMHBI — (QOPMUPOBAHWE Y CTYICHTOB CHUCTEMBI OCHOBHBIX IOHSTHH,
UCTOJNB3YyEeMBIX  JUII  TIOCTPOCHUS  BAXHEWIIMX  MaTeMaTWYeCKHX  MOJECNeH, H
MaTEMaTHYECKUX METOJIOB JUIsl OMUCAHUS PA3JIUMYHBIX MTPOIIECCOB.

2. B pe3yabrare udydeHHs JUCHUIUIMHBbI 00y4YalolIUiicsl M0 mporpaMMe 0akajaBpuarTa
JMOJIKEH:

Obnadams cnenyrouumu npodeccunonanbHbiMe (1K) komneTenusamu:

— CIIOCOOHOCTBHIO MPOBOJUTH AHATHN3 CBHIPhS, MATEPHAIOB M TOTOBOM MPOMYKIIUHU, OCYIIECTBIATH
oreHKy pe3yiabpraroB ananusa (I1TK-10);

— CIOCOOHOCTHIO TUIAHUPOBATH W MPOBOIUTH (PU3NYCCKUE M XUMHUYECKHUE OKCIICPHUMEHTHI,
MPOBOJIUTH 00pPabOTKY MX pE3yabTaTOB M OLIEHHBATH IOTPEIIHOCTH, BBIJBUTATh THIIOTE3BI U
yCTaHABIIMBATh TPAHUIIBl MX MPUMEHEHUS, MPUMEHITh METOJIbI MAaTEMAaTHYEeCKOrO aHallu3a U
MOJICTTUPOBAHHsI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOro uccienoBanus (ITK-16).
3uams:

— OCHOBHBIC MOHATHS U METOJIbI TUCKPETHOW MAaTeMAaTHKH, MAaTEMAaTUYECKUX METOJIOB PEIICHUS
npodeCCHOHATBHBIX 33/ad.

Ymemy:

— TMPUMEHATh MATEMaTUICCKUE METO/IBI TIPU PEIICHUH THIIOBBIX IPO(ECCHOHATBHBIX 3a1ad.
Braoems:

— METOJIaMH TIOCTPOCHUS MAaTEeMaTHYEeCKOH MOJCIN THIIOBBIX NPOPECCHOHAIBHBIX 3a7ad |
COJIePIKATEIBHON WHTEPIPETAIIMH TOTYYCHHBIX PE3YJIbTaTOB.

3. Kparkoe conep:kanue TUCIUNIUHBI:

Beenenue.

Ponib MCKpeTHOM MaTeMaTHKHU MPH pa3padOTKe M IKCIUTyaTallMH XMMHKO-TEXHOJOTHUECKUX

CHCTCM.

1. DJieMeHTbI TEOPMH MHOKECTB M ajiredpanyeckne CTPYKTYpbl.

BBenenue B AMCKpeTHYIO MareMaTuky. Ponb AMCKpeTHOW MaTeMaTHKH IMpH pa3paboTKe U
SKCIUTyaTallul XHWMHUKO-TEXHOJIOITMYECKUX CHCTEM. MHOXeCTBa, OTHOLIEHUS M (QYHKIMH. 3aJaHue
MHOXECTB U OCYIIECTBICHHE omnepauuii Hajx HUMHU. CriocoObl 3amanusd. Onepauuu oObeIUHEHUS,
nepeceyeHmsi, pa3HOCTH, JOTIOJIHEHNS U JIeKapTOBa IPOU3BEIEeHUs. AKCHOMATHKa TEOPUH MHOMXECTB.
Anrebpa Kantopa. MunnMmu3anus npeacraBieHnit MHOXecTB. [luarpammel Diinepa-Benna. bunapusie
otHomieHus. CriocoOrl 3a1aHusl OMHAPHBIX OTHOIIEHUH. CBOICTBA OMHApHBIX OTHOLIEHUH. Pa3ouenus.
OTHOIIEHUS SKBUBAJIEHTHOCTH M mopsaka. [IpenctaBneHue N-apHBIX OTHOLIEHWH OWHAPHBIMU.
Anrebpa otHomeHui. @yHkiuu. MHbeKuns, CIOpbEKIUs U Ouekuus. Anredpandeckue CTPyKTYpHI.
[onyrpymnmel. Monouasl. I'pynmsl. Iloarpynmel. [{ukinyeckue rpynmnbl. ['pynmbl MOACTaHOBOK.
N3omopdusm rpynn. CmexHble kiaccel mo noxarpymnmne. Hopmanbable nenurtenu. PaxTop-rpymiibl.
Kounbna: onpenenenus, cBoiicTBa, mpumepsl. [1oms.

2. DJIeMeHTHI Teopuu rpagos.

I'padbl. 3aganue u xapakrepuctuku rpadon. Buast rpagos. [loarpadsl. Matpuiisl cMexHOCTH
n uHIUAeHTHocTu. Crenenu BepmnH. Mapumpytel Lenu. Lluxnsl. PaccrosiHue mexay BeplIMHaMHU.
Huamerp u pammyc rpada. YHapHBIe W OWMHaApHBIE omepanuu Han Trpadamu. JJomomnenue rpada.
VYnanenue u noOaBiieHHE BepLIMH. YjaaneHue U jgobasineHue pedep. OTOXKIAESCTBICHHE BEPIIMH.
Pacmennenune BepmmH. OObenunenue rpados. Ilepecedenue rpadoB. KoMmmoHEHTHI CBSI3HOCTH.
Moctbl. Bepmmnanas u pebepHas CBA3HOCTb. CBS3HOCTb OPHUEHTHPOBAHHBIX TIpadoB. AJTOpUTM
BBIUHCIICHUS CBA3HOCTU. BHYTpeHHsa ycToiunBOCTh. BepminHHoe uncno He3aBucuMocTH. PebepHoe
YHUCIO HE3aBHCUMOCTH. BepmmHHOe M pebepHoe MOKpbITHE Trpada. BHemHss ycTOHYHUBOCTS.
BepmmaHoe um pebGepHOE YHCIIO BHEIMIHEW YCTOWYMBOCTH. [[UKIbI M paspe3bl. DUIEPOBHI ITUKIIHI.
I'amunbToHOBBI HKKIBL. [nanapHoCTh U ykiaaka rpados. I'panu miockoro rpada. Packpacka rpados.
Xpomartudeckoe uucio. ['mmoreza yetsipex Kpacok. JlepeBbs. Ompenenenusi. CpoiictBa. Teopema



Komu. ®@yHnamenTanpHas cucreMa HMKIOB. OCTOB HaWMEHBLIETO Beca. YIOPSIOYEHHBIE JEPEBBA.
bunapneie nepeBbs. JlepeBbs COPTUPOBKU. AJTOPUTM MOUCKA B AEPEBE COPTUPOBKH.

3. ByaeBb! pyHKIUM.

Anrebpa noruku. byneBer ¢pynkmuu. CrnocoOwl 3amanus. byneBbl GyHKIMM OJTHOW U JBYX
MEpEeMEHHBIX U UX cBoicTBa. Dopmynbl OyneBol anredpsl. OCHOBHBIE 3aKOHBI OyJeBOW anreOphl.
OkBuBaJEHTHOCTh  (popmyn. Ilpunnun nBoiictBeHHocTH. CoOBEpIIEHHBIE JU3BIOHKTHBHBIE U
COBEpILIECHHbIE KOHBIOHKTUBHBIE HOpMabHbIe (OpMbl. CHCTEMBI 3JIEMEHTAPHBIX OyJIeBBIX (YHKIUH.
OyHKIMOHAIBHO TOJHbBIE CUCTEMBI 3JIEMEHTAapHbIX OyneBbIX (yHKUuH. [Ipumepsl QyHKIMOHAIBHO
MOJIHBIX 0a3ucoB. BakHeiimme 3aMKHyTBIE Kiacchl. TeopeMa o (QYHKIMOHAIBHON TOJHOTE.
Munumnzanus OyneBblx (yHkuuid. CokxpalleHHas, TynMKoBas M MHHMMaibHas (opMmbl. KapTbl
Kapno. Meroa coueranust unaekco u Meros KyaitHa. MUHMMHU3a11s1 KOHBIOHKTUBHBIX HOPMAaJIbHbBIX
¢dopm. O630p npuIIoKEeHUH JUCKpeTHON MaTemaTtuku. Pa3paboTka 3¢ppekTnBHOro MaTeMaTu4eckoro,
MPOrPaMMHOT0, HH(POPMAITMOHHOTO M TEXHUYECKOTo OOECIeYeHUsI Ha OCHOBE METOJIOB JAMCKPETHOMN
MaTEMaTHKHU.

5. Ucunciienne BbICKa3bIBAHUI.

BBenenne B maremarnyeckyro JIOTMKY. KpaTkue cBeneHUss W3 HCTOPHM MaTEMaTHYECKOH
joruky. Ponb MareMaTH4eCcKON JOTMKU IpHU pa3paboTKe M AKCIUTyaTallMM XUMHUKO-TEXHOJIOTHUECKUX
cucreM. DopMmasibHble aKCHOMaTH4ecKue cucTeMbl. CUMBOJIBI, BBIPAXKEHUS, (POPMYIIbI, aKCHOMBI.
[IpaBmwiio BBIBOJA, HENOCPEICTBEHHOE CJEJICTBUE, BBIBOJ, Teopema. Jloruka BbICKa3bIBaHUA.
Jlornueckuii BeiBoj. Akcuombl. [IpaBuiio modus ponens. Teopema feyKIUH U MPABHIO CHIUIOTU3MA.
[lonmnora wm HenmporuBopeunBoCTh. HesaBucumocts akcuom. Paspemmmocts Teopum. [dpyrue
akcuoMaTu3anuu. IIpoBepka BEIBOAMMOCTH € TIOMOIIbIO UICTUHHOCTHBIX Tabaul. CekBeHLnu | eHIieHa.
Mopens mupoB Kpunke. Meton pesomonuii Poouncona. Meron kimay3 Bonra. OOpaTHbI MeTO[
MacnoBa (6aronpusTHbEIX HAOOPOB).

6. Ucunciienne npeAuKaToB U HeYeTKAasl JJOTHKA.

Jloruka nmpeaukaToB. ABTOMaTH3alMs JOrHUECKoro BbiBoJa. [lepemenHble, QyHKIMH, TEPMBI,
MpeIUKaThl, KBAaHTOPHI, (opmynsl. OOmactp aelicTBUs KkBaHTOopa. CBOOOAHBIE U CBSI3aHHBIE
nepeMeHHble. VHTepnperanuu, paBHOCHIBHOCTh. Pacmo3HaBanue ooOme3Haunmoctd. [IpoGiema
paspemMocTi. AKCHOMBI W TpaBWia BbIBOJA HWCYHCIEHHUS MNpeaukaToB. Teopema IeqyKIUH.
HenpotuBopeunBoCTh M MOJIHOTA. BbIHECEHHME KBAHTOPOB W TpelBapeHHass HOpMayibHas (opma.
CkynemoBckHe craHAapTHbIe (opMbl. DpOpaHOBCKUI yHUBEpCYM U Teopema DpbOpana. [loacranoBka
u yHu(pukanusa. Meton pe3omonmidi u ero nmoigHorta. CTpaTernu Meroja pe3oatonuil. J{M3bIOHKTHI
Xopna. I[IpuHmmn sormdeckoro nporpammupoBanus. Hederkme MHoOxkecTBa. Hewerkas noruka.
[losBnenne wu cyrtp Hederkoctu. Dopmamuzanmsa HedeTkocTH. DyHKIUS NPHUHALIEKHOCTH.
Jlunrsuctuyeckas nepeMenHas. Onepanuy Haj HEUYETKMMU MHOKecTBaMu. Heuerkas apudmeruka.
Mertoas! nedaszzudukanuu. Heyetkne otHomenus. CTaHaapTHbIE HEYETKHE JIOIMYECKHE OIlepaluu.
Heuerkuii BpIBOA. CTEneHM WCTUHHOCTM W CTENEHU YyBepeHHOCTH. HedeTkuil anamor wmerona
PE30JIFOLIUN.

7. Koneunsbie aBToMaThl, MalIMHbI Thopunra-Ilocra, c10:KHOCTH BEIYUCICHHU .

OneMeHTsl Teopuu aBToMaroB. [loHsATHE aBTOMaTHOro mpeoOpa3zoBaHUs HH(DOpPMALUM U
KOHeuHOTO aBTomaTa. CrocoOwl 3amaHusi aBToMartoB. ABTomaTel Mumm u Mypa. Ilporpammuas u
anmapaTHas peanu3alys aBTOMAaTOB. OKBHUBAJEHTHOCTh W MHHHMU3ALAS aBTOMATOB. MalluHbI
Teropunra-Ilocra. ®opmanuzanus NoHATHS anropuT™Ma U GopMaabHble MOJIETHN aNropuTMOB. MairHa
Toropunra: ompeneneHus, cBoicTBa, rpadsl nepexonoB. Mammuna [locra. IIporpammsl 11 MamuH.
[Ipo6nema pacnosznaBanus. [IpoOnema OCTaHOBKH. ANTOPUTMUYECKH HEpa3pelIMMble MPOOJIEMBI.
CnoHOCTb anropuTMoB. Mephbl ClI0KHOCTH. BpeMeHHas 1 éeMKOCTHAas! CII0KHOCTb. ACUMITOTUYECKAs
CJI0)KHOCTh, MOPSAJIOK CIOXKHOCTH, CIOXKHOCTh B CpPEJHEM U B XyalleM ciydae. TpyaHopaspermmmbie
3amaun. HenerepmunupoBannas mammHa Teiopunara. Kmaccet P u NP. NP-nonmubie 3amaum. NP-
MOJIHOTa MPOOJIEMBbI BBIMOJIHUMOCTH (OpPMYI JIOTUKM BbICKa3biBaHUN. OO030p MpHIIOKEHUN
MaTeMaTHUYeCKON JIoruku. HampaBiieHuss HCIIONB30BaHMS ammapaTa MaTEMAaTUYECKOW JIOTMKH B
3ajayax mpakTHueckod uHpopmaTuku. Crnenudukanus U BepUPHUKALUsS MPOrpaMMHO-aNINapaTHBIX



MPOEKTOB, JIOTUYECKOE  MPOrpaMMHUPOBAHHE, IOCTPOCHUE  OHTOJIOTUM, S3BIKH  OOIICHUS
WHTEIUICKTYaJIbHBIX areHTOB.
4. OO0bem yueOHOH TUCHMILINHBI:

4.1. Ounas dopma:
Bupl yueOHOM paboTh B 3auetHbBIX B akazem. 4acax
SIMHUIIAX

OO0mas Tpy10eMKOCTh JUCHUILIMHBI 110 y4e0HOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,9 32
Jlexuuu (Jlek) - -
Jlaboparopusbie 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 2,1 76

Buj koHTpoJIsi: 3a4eT/3K3aMeH - 3auer

4.2. 3aounast popma:
Bunet yueGHoI paboTh B 3ayerHBIX
B akanem. yacax
CIMHUTIAX

O0mas TPy10eMKOCTh JUCHUILINHBI 110 y4eOHOMY TJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) - -
Jlaboparopusbie 3ausatus (J1a0) 0,33 12
CamocrositeabHas padora (CP): 2,56 92

Buj koHTpOJIsi: 3a4eT/3K3aMeH 0,11 3?2; T

AHHOTaUA
padoueii mporpaMMbl THUCUUIIMHBI
«Xumnyeckasi kKnHetuka u karaams» (b1.B.J[B.2.1)
1. Heap aucuMmIMHBI — CcQOpMHUpPOBaTH 3HaHUS Yy oOyyaromerocss o0 OCHOBHBIX

KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHHsSI XUMHUYECKUX MPOIIECCOB, MYTAX BBISBICHUS
MCTOHOB, ITO3BOJAIOMNIUX YCTAaHABJIWBATL IIPHPOAY CKOpOCTB-OHpGJICJI?[IOHIeﬁ craauu un
JieNaTh BBIBOJBI O BO3MOXXHOM MEXaHHM3ME pPEakiUd, TMOHWMAaTh pOJIb Karaius3a s
XUMHUYECKOU TEXHOJIOTHH.

2. B pe3yabTaTe M3y4eHUsl AUCHHUILIMHBI 00y4YalOLIUiicd Mo mporpamme GakajaBpuara
JMOJIZKEH:

Obaaoams cnenyromumu npodeccuonanbabiMu (ITK) kommereHIusAMU:

— CIOCOOHOCTHIO TUIAHUPOBAaTh W TMPOBOJAUTH (U3UYECKHE U XHMHUYECKHE DKCIEPUMEHTHI,

MPOBOJUTH 00pabOTKY MX pe3yJbTaTOB M OLEHHBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bI U
YCTaHABJIMBAaTh TPaHMIIBI UX NPUMEHEHUS, IPUMEHITh METOJbl MaTEMAaTHYECKOIO aHalu3a U
MOJICTTHPOBaHMsI, TEOPETUYECKOTO U dKCIIepuMeHTaIbHOro uccienosanus (I1K-16);

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHMUS OCHOBHBIX (DU3MUECKUX TEOpPUM Ui pelIeHUs
BO3ZHUKAIOMINUX (PU3NYECKUX 3a7ad, CAMOCTOSTEIbHOTO MPHOOpeTeHus (U3NYeCKUX 3HaHUH,
JUI TIOHUMaHUSl MPUHLUIIOB paboThl MPUOOPOB U YCTPOICTB, B TOM YHCJE BBIXOJIAIIUX 3a
npejiesbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).
3uamo:



— OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH NPOTEKAHMSI XUMHUUECKHUX PEAKIIMIL;

— TEOpUM XHMMHYECKOM KHHETUKH, IIyTH TEOPETUYECKOIO pacdyeTra CKOPOCTEH XUMHUYECKUX
peakuuii ¥ OrpaHUYeHHs] B IPUMEHUMOCTH PACYETHBIX METO/I0B;

— OCHOBBI TeOpUH (HOTOXMUMHUYECKUX U HEMHBIX PEaKIIHii, peaKuii B pacTBOpax. 0COOEHHOCTH UX
CTaJIMHHOTO MPOTEKaHUS U YCIOBUS OCYIIECTBICHUS;

— OCHOBHBIE YEPThl TOMOT'€HHOI'0 ¥ T€TEPOT€HHOI0 KaTalnn3a, IPUYUHbI YCKOPEHUS XMMUYECKOTO
Ipolecca B IPUCYTCTBUU KaTaau3aTopa.

Ymemy:

— IPUMEHATb TEOPETUYECKHE 3HAHHWA U  OKCIIEPUMEHTAIBHBIE METOJbl  UCCIICJOBAHUS
¢bu3nyecKoil XWMHUU JUIS PpEIHICHHUS BOIPOCOB, BO3HUKAIOIIMX TMPU H3YYEHHUU KHHETHUKH
XMMHYECKUX PEAKIIUI;

— HaXOJUTh CKOPOCTh U YCTAHABJIMBATH MOPSIOK XUMUYECKON PEAKLINH;

— IPOBOJUTH aHAJIM3 M KPUTUYECKU OLIEHUBATh IIOJYyYEHHBIE AIKCHEPUMEHTAJIbHBIE JaHHBIC,
00001maTh 1 fenath 000CHOBAHHBIE BHIBOJIBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HAHMSIMH OCHOBHBIX 3aKOHOB XUMHUYECKOW KWHETHKH, BIHSHUSA PA3IUYHBIX (PAKTOPOB
(Temmeparypsl, 1aBJI€HUs, KaTaIU3aTOpa) HA CKOPOCTh XUMUUECKON PEaKIIUH.

— KOMIUIEKCOM METOJIOB OIIPE/ICTICHUS MOPSAKA U CKOPOCTU PEAKLIUH;

— M0AXO0JlaMU Ul YCTAaHOBJIEHUS JIMMUTHPYIOLIEH CTaluK U MEXaHU3Ma U3y4aeMOM XUMUYECKOM
peakiuu.

3. Kparkoe cogepxxanue 1ucCUHNIHHBI

XumMnuyeckass KMHeTHKA. CKOPOCTh XMMHUYECKOM pEeaKUuu, KOHCTAHTa CKOPOCTH, MOPSIOK U
MOJICKYJISIPHOCTD peakiui. Kunetnka HeoOpaTUMbIX peakiuii 1-ro, 2-ro, 3-ro 1 HyJIEBOTO MOPSIAKOB.
Juddepennnanbabie 1 UHTETPAIbHBIE METO/BI ONpeAeNeHus nopsaka peakiuu. CI0XKHbIE pEeaKIIHH.
[IpyHUMI HE3aBUCUMOrO MpPOTEKaHUs DSJIEMEHTApHBIX peakuuid. OOpaTuMble, NapajielbHblE U
1ocJjeioBareabHble peakuuu 1-ro nopsaka. [[puHIMN AMMUTHUPYIOLIEH CTaJuM IOCIEI0BAaTEIbHON
XUMHUYECKON peakiuu. MeTos KBa3UCTallMOHAPHBIX KOHLIEHTpalUUi, 00JacTh NpUMeHeHus. BiusHue
TeMIlepaTypbl Ha CKOPOCTb peakuuu, npuonmxkeHHoe npasuio Bant-I'odda. YpaBuenue Appenunyca,
mud¢epeHManbHas U UHTerpanbHble (OpPMBI ypaBHEHHUS. OKCIOHEHIMalbHas (opMmMa ypaBHEHUS
Appennyca. DHeprus akTUBallMK U IPEIIKCIIOHEHIINAIbHBIA MHOKUTENb.

Teopun XMMHUYECKOM KHUHETHKU: TEOpUs AaKTHBHBIX COYIApEHHN M TEOpHsl MNEepeXOJHOro
coctosiHust TIIC (akTuBUpOoBaHHOTO KoMIuiekca). OcHoBHBIE nonoxeHuss TAC, MeXaHnU3M akTHBALlUU
MOJIEKYIL. Koncranra CKOpOCTH OMMOIEKYIISIpHON peaKuu. dusnueckui CMBICIT
MIPEIIKCIIOHEHIIMAIBHOTO  MHOYKUTENST M DHEPrMM AaKTUBALlMM B pPaMKaX TEOPUM aKTHUBHBIX
coynaperuii. Ctepuueckuii (akTop, HEOOXOAMMOCTH €r0 BBEACHUS B KMHETHMYECKOE ypaBHEHHUE
peakuuu.  JlocroMHCTBa M HENOCTaTKM  TEOPUM  aKTUBHBIX  coydapeHuil.  MexaHusm
MOHOMOJIEKYJISIpHBIX Ta3oBbIX peaknuii B pamkax TAC. Cxema Jlunnemana. Teopusi mepexoaHOTO
cocrostHus  (aktuBupoBaHHoro kommiekca) (TIIC wnmu TAK). OcnoBublie mnonoxenus TIIC,
KMHETUYEeCKass CXeMa peakuuu. AKTHUBHUPOBAaHHBIM KOMILJIEKC U ero cBoicTBa. [loBepxHOCTh
NoTeHIMaabHOM »Hepruu. KoopaunHaTa peakuuu, NpoQuib IMyTH peaKIHMM, SHEPrus akTHBALUU.
OHTanblMsl W DHTPONHUSA AaKTUBAUMU. VIcTonkoBaHME NPEIIKCIIOHEHIIMATLHOTO MHOXKUTENS U
CTepHUECKOro (axkTopa B paMKax TEOPHM IEPEXOJHOTO COCTOSHHS. JlOCTOMHCTBA M HEIOCTATKU
TEOPUHU.

@DOTOXMMHUYECKHE peaklnu. XUMU4ecKrue 1 (oTopU3nIecKrue CTaauu, BTOPUYHBIE MPOLIECCHI.
Kuneruka ¢oroxumuueckux peaxiuil. CeHcnOmim3npoBaHHble poToxumudeckue peakiuu. LlenHbie
peaKIMy, MEXaHU3Mbl 3apOXKJIEHUs, pa3BUTUSI U 0OpbIBa Lenu. Hepa3BeTBieHHbIE U pa3BETBICHHBIC
LENHbIE peaklny. BeposTHOCTHAs TeopHs pa3BeTBICHHBIX peakiuil. [IpenenbHble sBIEHUS B LIEMHBIX
peaKIMsIX, HIDKHUM M BepXHHH mpenensl BocraameHeHHs. OCOOEHHOCTH MPOTEKaHHsT XUMHYECKUX
peakuuii B pactBopax. Kierounbiii 3ddext. Kunernueckass cxema mpoTeKaHHs OUMOJIEKYJISIPHOM
peakiuu B pactBope. IlpenenpHble ciyyau MpoTeKaHWs peakuuu. beictpeie (nud¢dy3uonHo-
KOHTPOJMpYEMbIe) peakiuu, Nud@y3uoHHBIA TMpeaen KOHCTaHThl CKOPOCTH peakluu. YpaBHEHHE
Bbpencrena-beeppyma. KnHeTnka MOHHBIX peakluil B pacTBOpax. BiMsiHMEe MOHHOM CHIIBI pacTBOpa Ha



CKOpOCTh peakiuii ¢ yyacTueM MOHOB. MakpokuHeTuka. Ponb quddy3un B KHHETHKE TeTEpOreHHbIX
peakiuid. PaznmuuHble peKUMBI NMPOTEKaHMs peakiuil (BHEIIHAS KHHETHYeckas o0nacTh; o0aacTu
BHEIITHEW U BHyTpeHHeH nuddy3un).

Karanu3s. 'oMoreHssiii 1 rereporeHHbii kaTanns. OCHOBHBIE 3aKOHOMEPHOCTH KaTAIUTUYECKUX
peakuuil. BnusHue karanuszaropa Ha TEPMOAMHAMUYECKHE M KUHETHMYECKUE IIapaMeTpPhl PEAKLHUH.
CeneKTUBHOCTh KaTaln3aTopa, KaTaJIWTUYECKash aKTUBHOCTb. ['oMoreHHbl kartanu3. CIOUTHBIA U
pa3aesbHbI MEXaHU3MbI KaTATUTUYECKOIO AEUCTBUSA. DHEPreTHYeCKUe JUarpaMMbl B3aMOAEHCTBUSA
peareHTOB ¢ KaTanu3aTtopoM. OOmui M crneuupuueckuil KUCIOTHO-OCHOBHOM Karanu3. Karamus
KOMIUIEKCAMHU TEPEXOAHBIX MeTaIoB. DEepMEHTATUBHBIM KaTanu3. I'ereporeHHbl karanus. Twumsl
IeTEPOreHHBIX KaTalu3aTopoB. 3aKOH JEHCTBYIOIIMX IOBEpXHOCTEH. KuHeTHKa reTeporeHHbIX
peakuuii. Teopun katanusa.

4, O0bem yueOHO JUCUMIIIIUHBI:
4.1. Ounast popma:
Bt yuebHoii pa6orhi B 3aueTHBIX B akanem.
eTMHHUIAX yacax
O0mas TPyA0eMKOCTh JMCIHUILIHHBI 10 Y4eOHOMY IIAHY 5,0 180
AyAUTOpPHBbIE 3aHATHS: 1,8 64
Jlexumu (Jlek) 0,9 32
[Tpaktrueckue 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
Bun koHTpoJIsA: 3aueT / IK3aMeH JK3aMeH
1,0
(36)
4.2. 3aounas popma:
Bub: yuebaoi pabors: B 3a4eTHBIX B axkaaem.
eIMHHUIAX yacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 5,0 180
AyauTOpHBbIE 3aHATHS: 0,44 16
Jlexruu (JIek) 0,22 8
[Tpaktnueckue 3ansatus (I13) 0,22 8
CamocrositesbHas padora (CP): 4,31 155
Buja koHTpoJIsi: 3a4eT / IK3aMeH JK3aMeH
0,25 )

AHHOTAIUA
padoueii MporpaMMbl TUCUUIIMHBI
«JlonoHUTEIbHBIE TJ1aBbl Ppusnueckoii xumun» (b1.B.JIB.2.2)

1. Heab AMCHUILUIMHBI — 03HAKOMUTHCS C TEPMOJIUHAMUYECKON TEOpUEH PACTBOPOB DIIEKTPOIIMTOB U
QJICKTPOXUMHUYECCKUX uenef/'l (I‘aJ'II)BaHI/I‘IeCKI/IX 3HeMeHTOB), IIOHATH OCHOBHBIE KHHECTHUYCCKHEC
3aKOHOMCPHOCTU TIMPOTCKAHUA XUMHYCCKHUX TMPOLECCCOB, pOJIb KaTalu3a IJid XUMHYECKOHN
TEXHOJIOI'UH.

2. B pe3yabTaTte u3y4yeHHusi JMCHHUIINHBI 00ydalomumiics o mporpaMMe 6aKajaBpHaTa J0JKeH:

Obnaoams cnenyromumu npodeccuonanbabiMu (ITK) kommereHIusAMU:

— CIIOCOOHOCTHIO TUIAHUPOBATH W MPOBOJWTH (PU3NICCKHUE M XHUMHYCCKHE SKCIICPUMEHTHI,
MPOBOANTH 00paOOTKY UX pPE3yNbTaTOB M OICHHBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3BI U
yCTaHABIMBATh TPAHUIIBl X MPUMEHEHHS, MIPUMEHITh METOJIbI MAaTEMaTHYeCKOro aHalu3a U
MO/ICIIMPOBAHUS, TCOPETUUCCKOTO M IKCIIEpUMEHTAIbHOTO uccaeaoBanus (ITK-16);



— TOTOBHOCTBIO HCIOJb30BATh 3HAHUS OCHOBHBIX (U3MYECKHX TEOpPUHA Uil PELICHHS
BO3HHUKAIOIMINUX (DU3MYECKUX 3a/1ad, CAMOCTOSTEIBHOIO NMPHOOpETeHUs (PU3MUECKUX 3HAHWM,
JUI TIOHMMaHUs TIPUHIMIIOB pabOThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOAALINX 32
npeieibl KOMIIETeHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).
3uamo:

— OTJIMYUTEIbHBbIE OCOOEHHOCTHM B IIOBEACHUU PACTBOPOB 3JEKTPOJIMTOB, CBSI3aHHBIE C
IIPOXO0XKACHUEM JIEKTPUYECKOIO TOKA;

— TEOPHIO raJIbBAHUYECKUX SBJICHUN;

— TEOpUU KHUHETUKH, IIyTHM TEOPETUYECKOr0 pacuera CKOPOCTEH XHMMHMUYECKMX pPEaKkUud U
OTrPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOOB;

— OCHOBBI TEOpUH (POTOXMMHUYECKHX M LEHHBIX pPEaKUui, OCOOCHHOCTH WX CTaAUHHOTO
IIPOTEKAHUS U YCIIOBHSI OCYILECTBIICHHUS;

— OCHOBHBIE YEPThl TOMOT'€HHOI'O ¥ T€TEPOT€HHOI0 KaTaluu3a, IPUYMHBI YCKOPEHUS XUMUYECKOTO
Iporecca B IPUCYTCTBUH KAaTaau3aTopa.

Ymemn:

— IPUMEHATb KOHIYKTOMETPUYECKHE U IOTEHLHUOMETPUYECKHE W3MEPEHHUs Ul OIpPEIEICHUS
TEPMOJUHAMUYECKUX  (DYHKUMNH  XUMHYECKMX  peakuuil, KOHCTAHThl  JHUCCOLMALUH,
IIPOU3BENEHUS PacTBOpUMOCTH, pH pacTBOpoOB U T.1I.

— TIPUMEHATh TEOPETUYECKHE 3HAHUS M OKCIEPUMEHTAJbHBIE METOAbl  HCCIEAOBAHUSA
¢u3nyeckoil XuUMHM JUIS PELICHUs BOIPOCOB, BO3HMKAIOIUX MPU H3YUYEHUM KHHETUKU
XUMHYECKUX PEAKIIUI;

— IPOBOJUTH AaHAJIM3 M KPUTUYECKU OLIEHUBATH IIOJYyYEHHBIE DKCIEPUMEHTAJIbHBIC IAHHBIC,
00001maTh 1 JenaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXMMHMYECKMX METOJIOB HUCCIIENOBAHMS JUIS ONPEACIICHUS
TEPMOJUHAMHYECKUX XapaKTEPUCTUK IJIEKTPOJIMTOB U XUMUYECKUX PEAKLUM;

— METOJaMHU ONpPEIEICHUs IOPSAKAa U CKOPOCTH PEAKLUUH, YCTAHOBIEHHS JIMMHTHPYIOLICH
CTaJlnM U MEXaHU3Ma N3Y4aeMON XUMHUYECKON peaKuy;

— HAaBBIKAMH  COCTAaBJIEHUSA  TaJbBaHWYECKMX  JJIEMEHTOB Ul LEJNEed  ONpeAeIIeHUs
TEPMOJMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEYEMON PEAKIIUH;

— 3HAHMSIMHM OCHOBHBIX 3aKOHOB XUMHUYECKOW KWHETHKHU, BIIMSHUSA PA3IUYHBIX (PAKTOPOB
(TemnepaTypbl, JaBJIE€HUS, KaTaIu3aTopa) Ha CKOPOCTh XUMUYECKOH PeaKIMH.

3. Kparkoe cogepxxanue 1ucCUHNIHHBI

PacTBOpBI 3/1eKTPOIUTOB. DiekTpocTaTudeckas teopus Jlebas-Xrokkens. Pacuer akTUBHOCTH U
CPEIHUX MOHHBIX KO3((UINEHTOB aKTUBHOCTU CHUJIBHBIX AJIEKTPOJIUTOB B pa30aBJICHHBIX U
KOHILEHTPUPOBAHHBIX PAacTBOPOB M PacTBOPAaX YMEPEHHOM KOHILEHTpalUM. YJAelbHas M MOJISIpHAs
ANEeKTpUYecKue TpoBOAUMOCTH. CKOPOCTh ABMXKEHUS U MOJABMKHOCTh MOHOB. IIpenenbHbie MosipHbIe
JJEKTPONPOBOJHOCTH HMOHOB. 3aKOH HE3aBUCHUMOro JBMkeHus HOHOB Kombpayma. [Ipumenenue
U3MEPEHUH DIIEKTPUYECKOW MPOBOAUMOCTH I ONPEAEIICHUs CTENIEHUW M KOHCTAaHTBHI JUCCOLMALINHN
CJIa0bIX AJIEKTPOJIUTOB.

JeKTPpOXUMHUYECKHEe cucTtemMbl (uenu). BO3HMKHOBEHHE CKauka IMIOTEHIMAla HarpaHule
pasnena npoBogHukoB | u |l poma. JIBoitHOH 3neKkTpuuecKuil CiOH. DNEKTPOABMXKYILAS CHIIA
raJIbBAHUYECKOTO 3JIEMEHTA, MIEKTPOJHBIN NOTEHIMAN. TepMOIMHAMUYECKAs! TEOPHSI TAIbBAHMYECKUX
ABNCHUH, ypaBHeHue HepHcera. DnexkTpoxumuueckas ¢opMa OCHOBHOI'O ypaBHEHHUS TEPMOJUHAMUKH,
temneparypubiii  koapounuent OAC. Onextpoast | u Il poma, razoBble M OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE JJIEKTPOJBI. Tunel raJIbBAHUYECKUX JJIEMEHTOB: XUMHUECKUE,
KOHIEHTPALlMOHHbIE, C TEpeHOcOM U 0e3 mepeHoca. XUMHUYECKHE HCTOYHHKU TOKA, TOIJIMBHBIE
JJIEMEHTBI.

XuMnuyeckass KMHeTHKAa. CKOPOCTh XMMHUYECKOM PEAKINU, KOHCTaHTa CKOPOCTH, MOPSIOK H
MOJIEKYJISIPHOCTD peakiui. Kunetnka HeoOpaTUMBIX peakiuii 1-ro, 2-ro, 3-ro 1 HyJl€BOTO MOPSIAKOB.
Juddepennnanbible 1 UHTETpaJIbHbIE METO/bI ONpeaeneHus nopsaka peakiuu. Cl0oKHbIE peaKIHH.
[IpyHIMD HE3aBUCUMOTO TNPOTEKAHUS »JIIEMEHTApHbIX peakiuil. OOpaTuMble, MapaijienbHble U



MOCJeIOBaTeNbHbIE peakiuu 1-ro mnopsaka. BriusHue TeMmrepaTypbl Ha CKOPOCTh PEaKIUH,
npuompkeHHoe npasuiio Bant-I'odda. YpaBuenne Appennyca, auddepeHnnanbias 1 HHTErpaTbHbIE
¢dbopmbl ypaBHEHHA. DKCIIOHEHUHMalbHAs (opMa ypaBHEHHs AppeHuyca. DHeprus akTUBAUM U
MPEAIKCIIOHEHIMATbHBIN MHOKUTEIIb.

Teopun XUMHYECKOM KUHETUKH: TEOPUS AKTHBHBIX COYJApEHUHM U TEOpHUs IIEPEXOIHOIO
cocrossnuss  TIIC  (akTUBMpPOBaHHOIO  KOMIUIEKCA). OHTAIbIUA U  DHTPONHUSA  aAKTUBALUU.
@DOTOXMMHUYECKHE peakuuu. XuMHU4Yeckne M (OTOPU3UYECKUE CTaJAWH, BTOPUYHBIC ITPOIECCHI.
Kuneruka doroxumuueckux peaxkuuili. CeHcnOmim3npoBaHHble GpoToxumudeckue peakiuu. Llenubie
peaKIfy, MEXaHU3Mbl 3apOXKJICHHs, pa3BUTHS U OoOpbIBa 1enu. Hepa3BeTBlieHHBIC U pa3BETBICHHBIC
LIEMIHbIE peakluu. BeposTHOCTHAs Teopusl pa3BETBICHHBIX peakuuil. [IpenenpHble sBIeHUS B LENHBIX
peaKlusaX, HUKHUNA U BEPXHUH Mpe/Iebl BOCIITIAMEHEHUS.

Karaum3. ['omoreHHsbIil 1 rereporeHHbli karanus. OCHOBHBIE 3aKOHOMEPHOCTH KaTAIUTUYECKHUX
peakuuii. BnusiHue karanuzaTopa Ha TEPMOAMHAMMUYECKHE U KMHETHMYECKHE NapaMeTpbl PEaKIUH.
CeneKTUBHOCTh KaTalu3aTopa, KaTaJuTUYeCKas AaKTUBHOCTh. ['oMoreHHsld kaTanu3. CIOUTHBIA M
pa3aesbHbI MEXaHU3Mbl KaTATMTUUECKOIO JAEUCTBUSA. DHEPreTHUYeCKUe JuarpaMMbl B3aUMOAEHCTBUS
peareHTOB ¢ Kartaiu3aTtopoMm. OOmui u crenupuyeckuil KUCIOTHO-OCHOBHOHM Kkatanus. Kartamms
KOMIUIEKCAMU TEepexoAHbIX MeTauioB. dDepmeHTaTUBHBIN Kartanu3. ['ereporeHHslii karanu3. Tumbl
TFeTEePOreHHBIX KaTaJIM3aTOPOB. 3aKOH JACHCTBYIOHIIMX NOBEpXHOCTEH. KuHeTHKa TIeTepOoreHHbIX
peaKkuuid.

4. O0beM yueOHOMH AUCHMILIMHBI:

4.1. Ounast popma:

. B 3a4eTHBIX B akaagem.
Buabl yueOHoii padboThI
eTMHHUIAX yacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AyAUTOpPHBbIE 3aHATHS: 1,8 64
Jlexuunu (Jlek) 0,9 32
[Tpaktnueckue 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
Buj koHTpoJIsi: 3a4eT / IK3aMeH JK3aMeH
1,0
(36)
4.2. 3aounas popma:
Bub: yuebaoi pabors: B 3a4eTHBIX B akaaem.
eIMHUIAX yacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 5,0 180
AyIUTOpHBbIE 3aHATHSA: 0,44 16
Jlextuu (JIek) 0,22 8
[Tpaktryeckue 3anstus (I13) 0,22 8
CamocrositesbHas padora (CP): 4,31 155
Bua xonTposs: 3aueT / IK3amMeH JK3aMeH
0,25 (9)

AHHOTAUA
padoueii mMporpaMMbl TUCUUIJIMHBI
«TexHuka rKcriepuMeHTANBLHBIX HccaenoBanmii» (b1.B./1B.3.1)



1. Heab AMCHMIUIMHBI: TpUoOpeTeHHEe O0YYAIOUUMUCS 3HAHUKA OCHOB METOOJOTHMH, MPHUHIIUIIOB
OpraHU3alMK UCCIIEAOBAaHUM B XMMUYECKON TEXHOJIOTUN HEOPIaHNYECKUX BEILECTB.

2. B pe3yabTrare n3ydyeHus JUCHUILIMHBI 00y4aloUIuiicsl 0 mporpaMMe 0aKkajJaBpuaTa J0JKeH:
Obaaoams clieayrmuMu TpodheCCUOHATEHBIMUA KOMIIETCHITHSIMHU:

— FOTOBHOCTBIO CHCTEMATHU3UPOBATH M 00001aTh HHGOPMAIIHIO MO UCIIOIB30BAHUIO U (DOPMHUPOBAHUIO
pecypcoB npennpusitus (I1K-16);

— TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUE CBOMCTB XUMHUYECKUX JJIEMEHTOB, COCIUHEHUN U MaTepUaoB
Ha MX OCHOBE JIJIs pelIeHus 3a1a4 npodeccruonansHoi aesrenpuoctu (ITK-18);

— TOTOBHOCTBIO M3Y4aTh HAYYHO-TEXHHYECKYIO MH(OPMAIIUIO, OTCYSCTBEHHBINH M 3apyOeKHBIH OIBIT
o temaruke ucciaenoBanus (ITK-20)

3name:

- METOJIbI UcCie0BaHMs (Ha30BbIX PAaBHOBECHUN B T€TEPOTCHHBIX CHUCTEMax, KPUTEPUH yCTAHOBJICHUS
paBHOBECHS;

- 0COOCHHOCTH HCCIICJIOBAaHUS PABHOBECHUH B CHCTEMaX «ra3 - JKHUIKOCTBY, OKHIAKOCTb — TBEPIOE
TEJIO», «ra3 — TBEPIOE TEII0»;

- METO/IbI U3yYEHUSI KWHETUKU TOTIOXUMHUYECKUX U T€TePOreHHO-KAaTATUTHIECKUX MPOIIECCOB

Ymemn:

- mpuMeHATh npaBwia [uOOca Mg HAXOXKIACHUS MPEASIbHON pa3MEPHOCTH B HCCICIOBAHUH
PaBHOBECHI;

- KOHCTPYHPOBATh JKCIEPUMEHTAIbHYIO YCTAaHOBKY I HUCCIICJIOBAaHHSI PAaBHOBECHUS W KUHETHKHU
reTEPOreHHBIX MPOIIECCOB;

- MPOBOAMUTH YKCIIEPUMEHTHI 110 33/ITaHHBIM METOIMKAM;

- AaHAJIU3UPOBATH PE3YyIbTATHI SKCIIEPUMEHTOB;

Brnaoems:

- METOJaMHU TEOPETUYECKOTO M IKCIIEPUMEHTAJIHLHOTO HCCIIEIOBAHUS TEXHOJOTMUYECKUX IPOIIECCOB
MIPOU3BOJICTBA HEOPTaHUYECKUX BEIIECTB U MAaTEPUAJIOB;

- METOJIJaM1 MaTeMaTUYeCKOi 00pabOTKU Pe3yJIbTAaTOB SKCIIEPUMEHTA.

3. Kparkoe conep:kanue JUCHUNIHHBI

Mopnyas 1. OcHOBHbIE 33Jauu DKCIIEPUMEHTAJIBHBIX HCCIEIOBAHUM B XHMHUYECKOM TEXHOJIOTHH.
Matemaruueckass 00paboTKa pe3ynbTaToB dKcHepuMeHTa. OCHOBHbIE IPUHILIMIIBI U3y4eHUs (ha30BBIX
PaBHOBECHI, BHITEKAIOIIME U3 KOHIIETIUHN AUHAMHUYECKOro paBHOBecHs. Mcnonp3oBaHue mpasuia ¢as
['nb6ca nns HaxoXAEHUSA TpPEAETbHOM pa3MEpHOCTH B HCCIENOBAaHUSAX (Pa30BBIX PaBHOBECHU.
Kpurepun ycraHOBIEHHs NPAaKTHYECKOro paBHOBecUs. OCHOBHBIE METOABI M3YyUEHUS PaBHOBECUS:
CTaTUYECKUW, TMHAMH4YeCKui. MccienoBaHue paBHOBECUS B CHUCTEME JKHMJIKOCTh - TBEPIAOE TEIIO.
HccnenoBanue paBHOBECHs B CUCTEME I'a3 - KUIKOCTb. MccnenoBanue paBHOBECUS B CUCTEME ras -
TBepAoe Tesno. OCHOBHBIE TUIIBI CUCTEM, ITapaMETPhl U HHTEPBAT UX U3MEHEHHUSI.

Moayas 2. HccrnenoBaHue KWHETHKHM KaTaTUTHMYECKMX peakIMi B CHCTEMax ra3 - Karaiau3aTtop U
KHUJKOCTh - KaTanu3aTop; OOIIMe MPUHIMIbBIL, JUMUTUPYIOUIME CTagud. OKCIIEPUMEHTAJIbHbIE
BO3MOKHOCTH HCKIIIOYEHUS JU(PQPY3MOHHBIX COCTABISAIOUIMX. MHOTOKOMIIOHEHTHBIE CHCTEMBI,
MPUHIMIIBI "UCKITIOUEHUS" KOMIIOHEHTOB MIPH OIPE/IeIeHUH KOHCTAaHT U K03 duumentos. [IpoTounsiii
PEaKToOp MICATBHOTO BBITECHEHHUSI U €r0 MOJENTh MPUMEHUTEIbHO K 00paTHOU 3anave. HTerpaabHbIi
n nuddepeHnmanbHbil peakTophl. LlUpKynsiuoHHble ycTaHOBKU. CpaBHHUTENbHAS XapaKTepUCTHKA
IIPOTOYHBIX U [UPKYISIIUOHHBIX PEAKTOPOB.

Moayan 3. JlaGopatopubie pa®oThl. MeTonbl aHamm3a W KOHTPOJS TMPOIECCOB B TEXHOJOTHH
HEOPraHMYECKUX BEIIECTB: MHUKPOCKONMYECKUH MeToJi, Xpomartorpadusi, HU3KOTeMIIepaTypHas
ajzcopOuus a30Ta, TEPMUUYECKUIN aHAIIN3.

4. O0beM yueOHO# JUCUMIIJIMHBI
4.1. Ounas ¢popma



Bunpr yue6HOM paboTh B 3au. exn. B akazn. gacax
O0masi TpPyA0eMKOCTh JAMCUHMILIMHBI 10 8 288
Y4eOHOMY ILIaHy
AyaUTOpPHBIE 3aHATHS: 8 144
Jlexuuu (Jlek) 0,5 18
Jlaboparopusie paboTsr (JIab.) 3 108
[Tpaktuyeckue 3ansatus (I13) 0,5 18
CamocrositesbHas padora (CP) 4 144
Bua KoHTpOJISA: 3K3aMeH - 3a0
4.2. 3aounas popma
Bunet yueGHoI paboThl B 3au. en. B akan. gacax
O0masi TpPya0eMKOCTh JMCHMILUIMHBI 10 8 288
Y4eOHOMY ILIaHy
AYyIUTOpPHBIE 3aHATHUS: 1 36
Jlexuuu (Jlek) 0,12 4.5
JlaboparopHsie paboTsr (JIab.) 0,75 27
[Ipaktuueckue 3austus (113) 0,12 4.5
CamocronTesnnnas padora (CP) 6,89 248
Bua KoHTpOJIA: 3K3aMeH 0,11 3(1?
AHHOTAIUA

padoueii mporpaMMbl U CHUILTHHBI
«Metoabl uccaenopanus B THB» (b1.B./1B.3.2)

1. He.]'lb AUCHHUIIJIMHBI HpI/IO6peT€HI/Ie O6y‘{aIOH_II/IMI/ICH 3HaHHUM METOJ0B HCCICIOBaHUSI mpoueccoB
XUMHYSCKOM TEXHOIOTHUU HCOPTaHNYCCKUX BCIICCTB.

2. B pe3yabTaTte u3y4yeHus TUCHUIJIMHBI 00y4AIOIIHMIICA 10 MPOorpaMMe 0aKaJaBpHaTa J0JIKeH:
Obnadamye cneayomUMU TpoQpecCHOHATbHBIMA KOMIIETEHIUSAMMU:

— TOTOBHOCTBIO CUCTEMATU3UPOBATh U 000011aTh HH(OPMALIHIO 110 UCTIOIb30BAaHUIO U (POPMUPOBAHUIO
pecypcos npennpustus (ITK-16);

— TOTOBHOCTBIO MCIOJIb30BAaTh 3HAHHE CBOMCTB XUMHUECKUX 3JIE€MEHTOB, COCAMHEHUN M MaTepuaioB
Ha WX OCHOBE JUIS pelIeHus 3a1a4 npogpeccuonansHoi nesrensHoctr (I11K-18);

— TOTOBHOCTBIO M3Y4aTh HAYyYHO-TEXHHUYECKYIO MH(OPMAIINIO, OTEUECTBEHHBIH U 3apyOeXkHBII OIBIT
o Temaruke uccienoBanus (I1K-20)

3nams:

- OCHOBHBIE KOHCTPYKIIMOHHBIE MaTepHajbl, J1adopaTopHOE OOOPYIOBaHUE I H3MEPEHHS WU
KOHTPOJIS IaBJICHUs, TEMIIEPATYPbl, CKOPOCTH T'a30BbIX TTOTOKOB;

- METOIBI CO3JTaHMsI HU3KHUX M BEICOKUX JTABIICHUI U TEMITEpaTyp;

- OCHOBHBIC TPHHILMIIBI HUCCIEIOBaHMA pPABHOBECHHW B TIeTEPOTeHHBIX CHCTEMaX M KHHETHKH
TOIIOXMMHUYECKHX U TeTEPOTEHHO-KAaTATUTHYECKUX MPOIIECCOB;

- METOIbl (PU3UKO-XMMHUUYECKOT0 aHAJIN3a, IPUMEHEMbIE JUIS aHAJIN3a PE3yIbTaTOB SKCIIEPUMEHTA.



Ymemn:

- OCYIIECTBJISITh BEIOOP KOHCTPYKIIMOHHBIX MaTEPHUAJIOB U MOHTaX JTAOOPATOPHON YCTAaHOBKHU;

- MPOBOJUTH HJICHTU(DHUKAIIMIO BEIIECTB C MOMOIIBI0 METOI0B (PM3UKO-XUMHYECKOTO aHAIIN3a,

- MPOBOAMUTH IKCIIEPUMEHTHI 110 33/IaHHBIM METOMKAM;

- AaHAJIU3UPOBATH PE3YyIbTAThI SKCIIEPUMEHTOB;

Brnaoems.:

- METOJIaMH TEOPETUYECKOr0 M JKCIEPUMEHTAILHOIO MCCIICOBAaHUS PABHOBECUS U KHUHETUKH
MIPOM3BOJICTBA HEOPTaHUYECKHUX BEIIECTB U MaTEPHAJIOB;

- METOJIaMH MaTEeMaTHYECKON 00pabOTKH pe3ysIbTaTOB IKCIIEPUMEHTA.

3. Kparkoe comepxxanue Q11 CUUIITHHbBI

Moayas 1. DxcriepuMeHTalIbHBIE HCCIACAOBaHUS B XMMHYECKOM TexHOJIOrMH. Maremaruueckas
o0pa0oTKa pe3y/nbTaToB dJKcHepuMeHTa. KOHCTpPYKLIMOHHBIE MaTepuaibl, MpPUMEHSIEMbIE B
nabopatopun. [Tpubopsl Ayt M3MEpEeHUsT U KOHTPOJISI CKOPOCTH Ta30BOTO IMOTOKA, TEMIEPATyphl U
naBineHus. [lpuHuunbel HU3ydyeHUs paBHOBECHS B TE€TEPOrCHHBIX CUCTEMax: CTaTUYECKUH,
IMHAMUYeCKUU. THITBI cucTeM, mapaMeTphl U MHTEpBAI UX u3MeHEHUs. OCHOBHbBIE METOJbI (PU3HUKO-
XUMHUYECKOTO aHaJIU3a.

Mopnyas 2. VccnenoBanue KUHETUKM TOITIOXUMHUYECKUX U KaTaJUTHUUYECKUX peakluil B cUCTeMax ras -
KaTraau3aTop W KUAKOCTh - Karaiau3aTop; OOLIMe NPUHLMUIBL, JUMUTHPYIOIIUE  CTaIHH.
MHOrOKOMIOHEHTHBIE CUCTEMbI, MPUHLUIBI "UCKIIOYEHHS"' KOMIIOHEHTOB IIPU ONPEICICHUU
KOHCTaHT U KOA()(PHUITUEHTOB.

Moayas 3. JlaGoparopabie paboTel. MeTonbl aHaiM3a W KOHTPOJS MPOILECCOB B TEXHOJIOTHUU
HEOPraHMYECKUX BEIIEeCTB: MHUKPOCKONMYECKUH METOH, XpomaTtorpadus, HU3KOTEeMIepaTypHas
azcopOuus a30Ta, TEPMUUYECKUIN aHAIIU3.

4. O0beM y4eOHOH JUCHUIIMHBI
4.1. Oynas dpopma

Bunsl yueOHoI paboTh B 3au. en. B akaz. yacax
O0masi TPya0eMKOCTh JMCHMILIMHBI 10 8 288
Y4eOHOMY IIaHy

AyIHMTOPHBIC 3AHATHS: 8 144

Jlexruu (JIek) 0,5 18
JlaboparopHbie paboTsr (JIa0.) 3 108
[Tpaktuyeckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP) 4 144

Bupa xoHTpoJsi: 3k3amMeH - 3a0

4.2. 3aouHas ¢popma

Bunel yue6HoI paboTh B 3au. en. B akan. wacax
O0masi Tpya0eMKOCTh AUCHMILUIMHBI 110 2 79
Y4eOHOMY IJIaHY

AYyIUTOpPHBIE 3aHATHS: 1 36
Jlexumu (Jlek) 0,12 4.5
JIaGoparopusie pabotsl (J1ab.) 0,75 27
[Tpaktuueckue 3ansatus (I13) 0,12 45
CamocrositesbHas padora (CP) 0.11 32




Bua KoHTpOJISA: 3K3aMeH -

3a0
4)

AHHOTAIINSA
K Y4eOHOoil mporpamMMe QM CHUILTHHBI
«OcHOBBI MeHeTKMenTa u MmapkeTrunra» (b1.B.J[B. 4.1)

1. Heap AUCHMIVIMHBI —  TIOJYYCHHWE CHCTEMBl 3HaHMH O  3aKOHOMEPHOCTSIX
(YHKITMOHUPOBAHMSI PEATIPUSATHI B CHCTEME HAITMOHATBHOW YKOHOMUKH, MTPEICTABICHHIA B
o0JIacTH MEHE/DKMEHTa W MAapKEeTWHTa, BKIIOYAas METOAOJIOTUYECKHE OCHOBBI U
3aKOHOMEPHOCTH, (YHKIIUH, METOJIbI, OPTaHMU3AIMOHHBIC CTPYKTYPBI, OPTaHU3AIHIO
MPOIIECCOB, TEXHUKY M TEXHOJIOTHIO MEHEKMECHTAa W MapKETHHIa B YCIIOBHSX PBIHOYHOU
HKOHOMHUKH; 3aJI0’)KEHIE OCHOB NMPO()ECCHOHAIBHON AEATEIBHOCTH OaKaJIaBpOB.

2. B pe3yabraTe M3ydeHHUsl AUCHHMILUIMHBI 00ydalomuiics mo mporpamMe 0akajiaBpuarta
JAOJIZKEH:

Obaaoams cnepyroummu oomenpodeccuonansusiMu (OIIK) u npodeccrnonansasiMu (I11K)

KOMIICTCHIIUSIMMU

MOHUMAThH CYIIHOCTh U 3HaU€HUE UH(OpPMALUU B Pa3BUTUU COBPEMEHHOTO MH(OPMALIMOHHOTO
oOmiecTBa, CO3HaBaTh OMACHOCTh M YIPO3bl, BOZHUKAIOUIUI B ATOM IMpolecce, COOI0IaTh
OCHOBHBIC TpeOOBaHMS HMH(POPMAIMOHHOW OE30macHOCTH, B TOM  YHCJIEC  3alIUTHI
rocyaapctBerHoi Tainsl (OITK-4);

UCIIOJIb30BaTh HOPMATHBHBIC JOKYMEHTBHI 10 KaueCTBY, CTaHIApTHU3AMH W cepTUdUKanmm
MPOJYKTOB U UX U3JETHIl, 3JIEMEHThI SdKOHOMUYECKOTO aHaJIN3a B MPAKTHUECKOHN JAeITeIbHOCTH
(IIK-3);

AHAIM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIHIO, TOA0UpaTh 000pyI0BaHUE, TOTOBUTH 3asIBKU Ha
npuobpetenue u peMoHT obopymoBanus (ITK-10);

TOTOBHOCTh HW3y4aTh HAYYHO-TEXHUYCCKYIO WH(OPMAIINIO, OTEYCCTBEHHBIN W 3apyOe:KHBIH
ombIT 1o TeMatuke ucciemaoBanus (ITK-20).

3Hnams:

MIPUHITAITEI COCTABJICHHUS TEXHUYECKOH JOKyMeHTauu (TpadukoB paboT, HHCTPYKIIHMA, TIJIAHOB,
CMET, 3aBOK Ha MaTepHaJibl 1 000PYAOBaHUE) U JIP.;

TEOPETUYECKHE OCHOBBI M METO/IbI BRIPAOOTKH 1I€Ne U CTpaTeruu On3Heca;

MPUHIIMIIBI TIOATOTOBKH JOKYMEHTAIIMHM JJIS CO3/IaHWs CHCTEMbl MEHEIKMEHTa KauecTBa
MPEIPHUITHS,

METOJTbI ¥ TEXHOJIOTHH TIPUHSITHS U PEATU3alNN YIIPABICHUECKUX PEIICHHH.

Ymems:

COCTaBIIATh 3asBKH Ha 000PYAOBaHHUE;

pa3pabaThiBaTh TEXHUYECKYIO JOKYMEHTAITUIO;

MIPUHUMATD YIIPABICHUYECKHE PEIICHUS U OPTaHU30BBIBATH UX BHITIOTHEHUE,

cobupath, 00pabaThIBaTh M UCIOIB30BATh YIIPABICHYECKYIO HH(OPMAIIHIO;

paboTaTh ¢ ynpaBIeHUYECKON TOKyMEHTaIlMeH, MOIb30BaThCs 3aKOHAM, HOPMaMU M TIPpaBUIIaMU
aJIMHHHCTPATHBHOM JCSITEILHOCTH;

pacmpenensats 00s13aHHOCTH U OTBETCTBEHHOCTb;

HCIIOJIb30BaTh METO Il MOTHBAIIMH ITEPCOHAIA;

KOHTPOJIHPOBATH M PETYIUPOBATH UCIIOJIHEHUE TIIAHOB.

Braoems:

HaBbIKAMU TPUMEHEHUS ONITUMAIBHBIX MOAXO0B JJIsi AMATHOCTUKH U aHAIHM3a PHIHKA;
METOJIaMH PYKOBOJICTBA TIEPCOHAIIOM;

HHCTpYMeHTaMu d(H(PEKTHBHOTO YIIpaBIEHUS MPEANPUSITHEM.
3. Kparkoe conep:kanue TMCIHHNIHHbI



Mopnyas 1. OcHOBBI ynpaBJieHHsl NpeANPUATHEM

1.1 Beeoenue. Ilpeomem, memoo u cooepsrcanue oucuyuniunvl « OCHOBbL MeHeOHCMeHMA U
mapkemuneay. Teopus yUpaBleHUs: YOpaBIeHWE KaK MOTPEOHOCTh M Kak (akTop ycmexa
NESTeNIbHOCTH, CYIIHOCTb U COJAEp)KaHHUE YIPABJICHHS, MECTO TEOpUU YIIPABICHHUS B CHCTEME
COBPEMEHHBIX 3HAHWM, crhenuduKa yHIpaBIeHYCCKONW JEATeIbHOCTH, COBPEMEHHBIE MPOOIEMBI
ynpaBieHus. ['eHe3uc Teopuu ympaBlieHUs: yNpaBICHUECKHUE PEBOIIOIUHU, BOSHUKHOBEHHE HAYyYHOU
TEOPUU YIPABICHUS, UCTOKH M TEHACHIIUU PA3BUTUS POCCHICKOTO YIPABIICHUS. 3aKOHOMEPHOCTH U
MIPUHIIMIIBI YIPABIIEHUS: CyObEKTUBHBIE U OOBEKTUBHBIE (PAKTOPHI B YIIPABICHUU.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Ouyenxa r¢hgpekmuenocmu
ynpaenenus. Cuctema YyNpaBiCHUs: IOHSATHE CUCTEMbl YIIPaBJICHHs, pacrpeneiacHue (yHKIUH,
MMOJIHOMOYUN W OTBETCTBEHHOCTH, NMPHUHIMUIIBI TIOCTPOSHUSI CHUCTEM yrmpaBieHus. LleHTpanu3anus u
JeleHTpanu3alys  yOpaBlieHUs, JIeJIeTUpPOBaHHWE TOJHOMOYMI B  IpolEeccax  yIpaBJICHHUS.
OpranuzanvonHas CTpykrypa u ee Buabl. OCHOBHBIC MOHATHS S()(OEKTHBHOCTH YIPABICHHUS.
[Tokazarenu 3(hPpeKTUBHOCTH yIIPABICHUS.

MoayJsb 2. OCHOBBI MeHETKMEHTA

2.1 Ilenu ¢ cucmeme ynpasnenusn. Pazpabomka cmpamezuit u nnanos opzanusayuu. llenu n
LIeJIeNoJIaraHue B YIPABIICHUH: POJIb L€ B OPTraHU3AIMKA U OCYIIECTBICHUHU MPOIECCOB YIPABJICHHUS,
kinaccupuKanus 1emeil, MOCTpoeHUe JAepeBa IeNeil; codyeTaHue pa3zHooOpazus uened U (QpyHKuun
MEHE/DKMEHTA; CHCTeMa VIIPABICHHUS IO IEJSIM; CTpAaTerus M TaKTHKa ynpabieHus. CymHOCTb,
NPUHLIMIBI W MeToAbl maHupoBaHusa. [Ipouecc BbIpaboTku cTpareruu. DOpMBI  TEKYIIEro
TUTAHUPOBAHUSI.

2.2 Texunonocus paspabomkKu u RnpuHaAmMUA ynpasieHuyeckux peuwienuil. PazpaboTka
VIOPaBIEHYECKUX  PEIICHWH: TOHATHE W  KIacCCH(PUKAIUsA  yNPABICHUYSCKUX  PEHICHHM,
OCHOBOMOJIArarolue 3MEeMEHTHl AeSITeIbHOCTH, YCIOBUS M KPUTEPUU MPUHATHUS PEILIESHUi, mpoiecc U
MOJICTIN TIPUHSATHUS YIIPABICHUSCKUX PEIICHUM, PeaTu3alns YIIPaBICHUSCKUX PEIICHHH.

2.3 Bracmo 6 cucmeme ynpaeneHusn. 1ud0epcmeo u cmuib ynpagienus. OTHOLUICHUS BIACTH
B CHCTEME YIPABIICHUS: MOHSATHEC W THUIIOJOTHUS BIACTH, BJIACTh M aBTOPUTET MCHEIKepa; MPU3HAKH,
(bakTopbl W TPOSIBICHUS HEYNPaABISIEMOCTH; WCTOYHUKM BIACTH B YIPaBIECHUH OpraHu3aluei;
MapTHEPCTBO B MpoIleccaX MEHEHKMEeHTa. JIMIEpCTBO M CTHITh YIIPABJICHHUS: POIIECCH POPMUPOBAHUS
U OCHOBHBIE COCTaBISIONIWE JIUAEPCTBA, GopManbHble M HedopmanbHbie (DAKTOPBI JHUIEPCTBA,
MIPOSIBIICHUE JINJICPCTBA B CTHJIC YIIPABJICHHUS, TSHICHIIHS PA3BUTHS CTHIIS YIIPABICHUSI.

2.4 Momueayuonnvle 0CHO8bl ynpasieHus u KOH@aukmel. MoTUBaIUs NEATEIBHOCTH B
VIPaBJICHUU: MOTHBBI JICITEILHOCTH YEIIOBEKA U MX POJIb B YIIPABICHUH, OCHOBHBIC IOHSATHUS U JIOTUKA
mpolecca MOTUBALUU, (akTopbl (HOPMUPOBAHHMS MOTHBOB TpPY/Aa; HCIOIH30BAHUE MOTHBALUU B
MPAKTUKE MEHEDKMEHTa; (akTopel 3(PPEKTUBHOCTH MOTHUBAIIUU; COBPEMEHHBIC KOHIICTIIIUN
MOTHBaIMK. ['pymnmoBas JWHAMUKA U KOH(DIUKTHI: POIb TPYIIBl B TOBEAECHUU U ACSITEILHOCTH
4enoBeka, (POPMUPOBAHHUE TPYIIIN, B3aUMOJICHCTBUS B TPYNIC W B OPraHU3AIMH, BO3HUKHOBEHHE,
MPOSIBIIEHUE U PA3HOBUAHOCTH KOH(IIMKTOB, BIUSHUE KOH(DIUKTOB HA yIIpaBICHHE.

Mopayasb 3. OCHOBbI MapKeTHHIA.

3.1 Mapkemunz Kak cucmema ynpaejieHus, pezyiuposanus u uzydyenus poinka. Iloustue
MapKeTHHTa, MPOUCXOXJICHWE W CYIIHOCTh MapKEeTHHTa, Ield MapkeTuHTra. OCHOBHBIC INPU3HAKH
MapKeTUHTOBOTO CTwisl yrnpaBieHus. Konuemiuu wmapkeruHra. OCHOBHBIE BHJBI MapKETHHTA.
MapkeTuHroBas cpena.

3.2 Komnaexc mapkemunza. OcnogHnvie mapkemunzogvle uncmpymenmst. ConepxaHue u
TIpoIiecc yrpasieHuss MapkeTHHroM. OCHOBHBIC (DYHKIIMK MapkeTHUHTa. ToBapHas, IIeHOBasI, COBITOBAs
Y KOMMYHUKAIIMOHHAs TIOJUTHKU GUpMBL. ToBapHbIe cTpaTeruu. PazpaboTka HOBBIX TOBapOB.

4.,  OO0beM yuyeOHOM TMCUMILINHBI:

4.1. Ounas popma:

Bun yuebHoit paboTbl B 3a4eTHBIX B akanem.
eIMHULAX yacax

O0mas TPyA0eMKOCTh JMCHHMILJIMHBI 110 Y4eOHOMY ILIAHY 2,0 72

AyIMTOPHbIE 3aAHSITHS: 1,0 36




Jlexmn (Jlek) 0,5 18

[Tpaktueckue 3arstust (I13) 0,5 18
CamocrosrenbHas pabora (CP): 1,0 36
CaMocCTOsITeIbHOE U3YUECHHE Pa3/IeNIOB AUCITUIUIMHBI 1,0 36
Bua uToroBoro KOHTpoJIA: 3a4eT/3K3aMeH - 3auer

3aounas opma:

Bun yaeOHO# paboThI B 3aueTHBIX B akanmem.
eIMHULAX yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AyY/JIUTOPHBIE 3aHATHS: 0,22 8
Jlexiuu (JIek) 0,17 6
ITpaxtuueckue 3ansatus (I113) 0,05 2
CamocrosrenpHas padora (CP): 1,67 60
CaMoCTOsITEIbHOE U3YUYEHHE Pa3/IesIOB JUCIUILINHBI 1,67 60
Bua uTOroBOro KOHTpoOJIsi: 3a4eT/IK3aMeH 0,11 3ager
4)
AHHOTaNUA

padoueil NporpaMMbl AUCHUILINHBI
«OCHOBBI TEXHHYECKOI'0 PeryJTHpOBaHusi
u ynpasJienne kadecrsom» (b1.B.JIB. 4.2)

1. Heabp AUCHMILUIMHBI — HAYYUTHh CTYJACHTOB MPUMEHSATH KOHTPOJIHHO-U3MEPHUTENBHYIO W
HCIBITATEIPHYIO TEXHHUKY, METOJIaM M CPEJICTBAM TEXHHYECKOTO PETyJTUPOBAHUS, METOJIaM
KOHTPOJISl KadecTBa BBIMYCKAaeMOW NPOAYKIIMH, COBPEMEHHBIM CHCTEMaM YIIpaBJICHHUS
Ka4eCTBOM.

2. B pe3yabTaTe M3y4eHUs] AUCHHUILUIMHBI 00y4YalOLIUiic Mo mporpamMme GakajaBpuara
JAOJIZKEH:

Obnaoams cnenyrommmu o0mmekyabTypHbiMA (OK) u obmenpodeccuonansubivmu (OITK)

KOMIICTCHITHSIMH:

— TOHUMAaTh CYITHOCTh M 3Ha4eHHE MHPOPMAIUU B PA3BUTUH COBPEMEHHOT'O HH(POPMAIIHOHHOTO
oOmiecTBa, CO3HaBaTh OMACHOCTh M YIPO3bl, BO3HHUKAIOUIMI B 3TOM Mpolecce, coOmoaaTh
OCHOBHBIE TpeOoBaHUs HWH(OpPMAIMOHHOW OE30MacHOCTH, B TOM UHCIE  3allUThI
rocynapctBennoi taitael (OITK-4);

— HCIIOJIB30BaTh HOPMAaTHBHBIC JOKYMEHTHI O KA4eCTBY, CTaHJAPTH3AIMU W CEePTHPHUKAITUN
MPOJYKTOB U UX U3JICTHH, JIEMEHTHI 2dKOHOMUYECKOTO aHAIM3a B IPAKTHYECKON JIeATETHbHOCTH
(IIK-3);

— aHAJTM3WPOBATh TEXHUYECKYIO JOKYMEHTAIHIO, TTOJI0UPAaTh 000PYI0BaHKE, TOTOBUTH 3asIBKH Ha
npuoOperenue u peMoHt obopynosanus (ITK-10);

— TOTOBHOCTh HW3y4YaTh HAYYHO-TEXHHYECKYI0 HWH(OPMAIIMIO, OTCUSCTBCHHBIH W 3apyOCe)KHBIN
ombIT 1o Tematuke ucciaempoBanus (ITK-20).
3nams:

- 3aKOHOAATENbHbIE W HOPMATUBHO TMPABOBBIE aKThl, METOAMYECKHE MaTepHuaibl IO

TCXHUYCCKOMY PETYIHNPOBAHHIO,



- TEepPCHEeKTHBBl TEXHUYECKOTO pa3BUTUS M OCOOCHHOCTH JIESATEIBbHOCTH OpraHU3alui,
KOMIIETEHTHBIX ~Ha  3aKOHOJATEIbHO-TIPaBOBOH OCHOBE B  OOJIACTH  TEXHHUYECKOTO
peryiaupoBaHus;

- OCHOBBI TEXHUYECKOI'O PEryJIUPOBAHMUS.

Ymems:

- TPUMEHITh METOJbl W TPUHIUIBI CTAHIAPTH3AIMHU MPH pa3paboTKe CTaHIAPTOB H APYTUX
HOPMATHBHBIX JOKYMEHTOB;

-  MPOBOAWTH MOATBEP)KICHHE COOTBETCTBHUS MPOIYKIIMHU, MPOIECCOB M YCIYT MPEIbSIBISICMbBIM

TpeOOBaHUM;

- MIPUMCHATH MCTOABI KOHTPOJIA U YIIPABJIICHHA KaUCCTBOM;

- AHAJIMU3UPOBATH JAHHBIC O KAaUCCTBC MPOAYKIMU U OMPCACIIATh ITPUINHBL 6paKa;

- HCIIOJIb30BAaTh KOMIIBIOTCPHBIC TCXHOJOTUMW IUIA IUIAHUPOBAHWUA W IMPOBCACHHA pa60T 110
TEXHUYECKOMY PETYJIUPOBaHHIO.

Braoems:
- HaBBIKaMU HCIIOJIb30BaHHS OCHOBHBIX HHCTPYMEHTOB YIIPABJICHUSI KAYECTBOM;
- HaBbIKaMHU 0(hOPMIICHHUS PE3yIbTATOB UCIBITAHUN U MPUHSATHSA COOTBETCTBYIOIINX PEIICHHUIA;

- HaBbIKaMU 0()OPMIIEHUSI HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIUH.
3. Kparkoe conep:kanue JUCHUANIMHBI

Mooynyp 1.

1.1 Beeaenne. 3akon P® «O TexHMYeCKOM peryJiupoBaHHN.

Mepsbl TEXHUYECKOTO PETYIMPOBAHNUS, OCHOBAHHBIE HA 3aKOHOJATEIbCTBE 00 OTBETCTBEHHOCTH
3a Ka4eCcTBO U 0E30MaCHOCTb MOCTABISIEMOM MPOAYKIINH («3aKOH O 3aIUTe MPaB MOTpeOuTeneii»).

1.2 HeoTBpaTMMOCTb OTBETCTBEHHOCTH W3IOTOBHMTEJISI M OPraHM3alMM B LelH
«U3rOTOBHTE/Ib- IPOJABeIl- HOTPeOUTe b,

HenobpokauectBennass  mpoxykunust.  Vckaxkennas — uwHpopmanus 0  (DaKTHYECKHX
XapakTepucTukax npoaykuuu. danscuduuupoBanHas npoaykius. OTBETCTBEHHOCTb MpoJaBLa U
M3TOTOBUTESL.

1.3 /loka3arejbCcTBO J00pPOKAa4YeCTBEHHOCTH PpeajiM3yeMoOd NPOAYKIHMH H3TOTOBHTEJEM.
CBs3b Me:K1y HaJIMuMeM JeeKTa M BeJIMUMHON yuiepoa.

KadecTBeHHast MpOAYKLUA-YCIOBUE BBDKUBAHUS (PUPM B KOHKYPEHTHOH Oopboe.

1.4. TexHuueckoe peryJiupoBaHHe, OCYLIeCTBJIsieMOe TOCyAapcTBOM B 00JIacTH
0e30macHOCTH NPOAYKTOB. TeXHMYeCKHe perJiaMeHThl M OLleHKA COOTBETCTBHUS.

Bunet Ttexnmueckux persiaMeHToB. CoaepikaHuE TEXHUYECKMX persiaMeHToB. [lpaBuia
IIOCTPOCHHSI.

1.5. ®opMBI TEXHHMYECKOI'0 PeryJIMpoOBaHHUs.

[TonTBepk1eHNE COOTBETCTBHS, TOCYAAPCTBEHHBINH KOHTPOJIb, HAA30P.

1.6. AkkpenuTanus Kak (popMa rocyiapcTBeHHOI0 TeXHUYECKOI0 peryJiupoBaHusl.

[lenrn W NPUHOMIIBL AaKKpEAUTALUH. AKKpEAMTAlMsl OpraHoB IO cepTU(UKALUN U
UCHBITaTeNbHBIX J1abopaTopuil. CepTudUKAIMOHHBIE MCIBITAHUS NPU aKKpEeIUTalUH. 3apyOekHas
aKKpeIUTaLHs.

1.7. Mepbl, npeaycMaTpuBaiouiie HCHO0Jb30BaHHE JA00POBOJIBLHBIX CTAHAAPTOB M
A00pOBOJIbHOM cepTHHUKALNH.

KauectBo. BHenpenue cucreM kadectBa. OOydeHune u nHGOPMHUPOBAHUE MTOTpeOUTENEH.

1.8. IlpuHuunsl 1 GopMbI NOATBEPKACHUS COOTBETCTBHA. CXeMBI.

Moaynb 2

2.1 MeTtoauyeckme OCHOBbI YNPaB/IeHUA KaYeCTBOM.

CTaguMn KM3HEHHOrO LMKNA NpoAyKuuu. MeToAbl OLLeHKM KayecTBa npoaykumun. CtaHaapTusaumsa B
ynpaBieHun KayectBom - MexayHapogHble ctaHaapTbl cepumn 9000. 3apybeXkHblh M OTeYECTBEHHbIA OMbIT
ynpaB/eHUA KauecTBOM.

Konnermms «BceoOrero ymnpaBieHUst KAYECTBOM.



Mertponoruueckoe o0ecrieueHre KayecTBa IPOTyKIUH.

2.2JIuueH3upoBaHue. AKKpeIuTaAlusl.

3aKOH O JIMLEH3UPOBAHUU.

2.3 CepTudukanus Kak npoueaypa noaTBepaeHusi COOTBETCTBHUS.

2.4 llpuHuunbl 1 (pOpMbI NOATBEPKIEHUS COOTBETCTBHUS.

2.5 Cxembl cepTU(UKANUN U T1eKJIAPUPOBAHMS.

Omnwucanue cxem aexnapupoBanus (14-71) u cepTudukaim.

2.6 loOpoBoJIbHOE MOATBEP:KIEHHE COOTBETCTBUSA. JKCIOPTUPYeMasi U UMIIOPTUPYeMast
NPOAYKIHUS, OVIeKAIIAsA 00513aTeJIbHOMY OATBEPKICHUI0 COOTBETCTBHS.

VYcnoBuss BBO3a Ha Tepputoputo Poccum mpoaykuuu, MoJuIexkamiei  00si3aTelIbHOMY
MIOATBEP>KIEHUIO COOTBETCTBUS.

4. O0beM yueOHOH TUCHMILINHBI:

4.1. Ounast popma:

B 3aueTHBIX B akanmewm.
Bunst yueOHOI paboThI eQUHULIAX yacax
O01as TPyA0eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
AyIMTOpHBIE 3aHATHS: 0,88 32
Jlexumn (Jlek) 0,44 16
JlaGopaTtopHbie padoTsI (J1ab) - -
[Tpaktueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,12 40
IToaroToBka K KOHTPOJIBHBIM paboTam 0,30 10
Jlpyrue BUIBI CAMOCTOSITENILHOW PaOOTHI 0,82 30
Bujx koHTpOJIS: 3aUueT - 3ager
4.2. 3aouHas gopma:
B 3aueTHBIX B akanewm.
Bunasr yue6HOM paboThI €IMHULIAX qgacax
O01as TPyA10eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY IUIAHY 2,0 72
AyAUTOpPHBIE 3aHATHSL: 0,22 8
Jlexruu (JIek) 0,17 6
JlaGopatopubie pabotsl (JI1ab) - -
[Tpaktnyeckue 3anstus (I13) 0,05 2
CamocrositesbHas padora (CP): 1,67 60
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,28 10
Jlpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 1,39 50
Bua xonTpoJsi: 3auer 0,11 3ager
(4)

AHHOTAUA
padoueii mMporpaMMbl TUCUUILJIMHBI
«TexHoJsioruss MUHepaJbHbIX ynoopenuii» (b1.B./[B.5.1)

1. Heab aucuuniuHbI

— pacmpeHre W yriuyOJeHWEe 3HaHWA B 00JacTH (PH3UKO-XMMHUYCCKUX OCHOB TEXHOJIOTHH
OCHOBHBIX HEOPTaHWYECKUX KHCIOTHBIX, COJCBBIX M yIOOPUTEIBHBIX MPOJAYKTOB XUMHUYECKOM
MIPOMBIIIIJIEHHOCTH, @ TAKK€ COMYTCTBYIOIINX MPOILIECCOB: MOATOTOBKH CHIPbsI, 00€3BPEKUBAHUS U
peKyTepaIuy MPOMBINUICHHBIX BEIOPOCOB;



2.

O3HAKOMJICHUSI C HWCTOYHUKAMU MHUHEPATHHOTO CBIPhS, TEXHOJOTHYECKHMMH TpPEeOOBAHUIMH,
MpeIbsBISEMbIMA K HEMY W METOJAAMHM MOJrOTOBKM MHHEPAIbHOTO ChIPbS K XHUMHUYECKOM
nepepadboTKe;
U3y4eHUs (PU3NKO-XUMUUYECKHX OCHOB TEXHOJIOTMU COJIEBBIX U MIETOYHBIX MPOAYKTOB;
M3YYEHHUS TUIIOBBIX MPOIIECCOB U OIEPalii B TEXHOJIOTHH YA0OpEHUH, coleil U menoyei;
03HAaKOMJICHHUS C METOJaMH YTHIIM3AIMK U 00€3BpeKUBAHUS OCHOBHBIX OTXOOB IIPOU3BOJICTBA;
B3aMMOCBSI3U TEXHOJIOTUU TOTyYEHHUS! U CBOMCTB COJIEBBIX MPOJAYKTOB;
TEXHUKO-3KOHOMHYECKOI OLIEHKU MTPOU3BOJICTB.
B pe3yabTare u3ydyeHusi AMCHUIIMHBI 00YYAIOLIMICS 10 IpOorpaMMe 0aKaJaBpuaTa J0JKeH:
Obaadoame CIENYIOMUMA KOMIICTCHIIUSIMU:

CIIOCOOHOCTBIO  MPUHMMATh KOHKpPETHBbIE TEXHHYECKHE pelIeHHs IMpu  pazpaboTke
TEXHOJIOTMYECKUX MPOLIECCOB, BBIOMpATh TEXHUYECKHE CPEICTBA M TEXHOJOTHU C YYETOM
HKOJIOTHYECKUX MmocieacTBuil ux npumenenus (ITK-4);

CIIOCOOHOCTBIO IJIAHUPOBATh W TPOBOAUTH (PU3NYCCKUE M XHUMHUYECKHUE OKCIICPHUMEHTHI,
MPOBOANTH 00paOOTKY MX PE3YyJIbTaTOB M OIICHHBATH MOTPEIIHOCTH, BBIJIBHUTATh THIIOTE3BI U
yCTaHABIMBATh TPAHUIIBl UX MPUMEHEHUS, IPUMEHITh METOJIbl MaTEeMaTHYeCKOro aHalu3a U
MO/ICJIMPOBAHUS, TECOPETUYECKOTO M IKCIIepuMeHTaIbHOTO recieaoBanus (ITK-17);
TOTOBHOCTBIO HCIOJb30BaTh 3HAHUWE CBONCTB XHMHUYECKHUX OJIIEMEHTOB, COCAMHEHHNA W
MaTepUaIOB Ha UX OCHOBE JIJIsI pelIeHus 3a1a4 npodeccuonanpHoi aestenapuoctu (ITK-18);
TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYI0 MH(POPMAIIMIO, OTCUECTBEHHBIM M 3apyOeHBII
ombIT 10 TeMatuke uccienoBanus (I1K-20).

3nams:

TEXHOJIOTHIO U OOIIME MPUHIUIBI OCYIISCTBICHUS XHUMHUYECKHUX IIPOLECCOB IMOTyUEHUS
MUHEPAJIBHBIX YIOOPEHU, COJIeH U 1eN0Yel;

pa3iuuHble CrOcOObl PeKyNepalud U YTHIW3AlHUU Ta30BbIX, KHUIKHUX W TBEPABIX OTXOJOB
MIPOU3BOJICTBA HEOPTAHUYECKOTO BEILIECTB.

Ymemo:

UCIIOJIb30BAaTh METOJBl MCCIEJOBAaHUS M OIpPEACNICHUs MapaMeTpPOB TEXHOJOIMYECKUX
MPOIIECCOB; aHAIM3UPOBATH B3aUMOCBSA3b TEXHOJIOTHYECKUX MapaMeTpoB C 3(HPEKTUBHOCTHIO
rpoliecca U Ka4eCTBOM MPOAYKIIUHU; TPOBOJIUTH SKCIIEPUMEHTHI 110 3aJJaHHBIM METOAUKAM;
aQHATM3UPOBATH MOJIYYCHHBIC PE3YIIHTATHI.

Braoemy:

METO/IaMH Ka4YECTBEHHOI'O U KOJMYECTBEHHOTO aHAIN3a HEOPTraHUYECKHUX BEUIECTB;

METOAaMH TEOPETHYECKOTO U JKCIEPUMEHTAIBHOTO HCCIEAOBAHUS TEXHOJIOTHYECKUX
MIPOLIECCOB MPOU3BO/ICTBA HEOPTaHUUECKHUX BEIIECTB U MATEPUAJIOB;

OTpEeNIeTICHUsI TapaMeTPOB MaTeMaTHYECKHUX MOJENIeH TEXHOJOTUYECKUX ammnapaTroB II0
AKCIIEPUMEHTAIILHBIM JJAaHHBIM;

MOCTPOEHUS U ONTUMHU3ALNHI TEXHOJIOTUYECKON CXEMBI;

AKCEPreTUUECKOro aHaJIN3a U TEXHOPKOHOMUYECKON ONTHUMHU3ALUH TEXHOJIOTHUECKUX CXEM.

3.Kpatkoe coiep:kanune Kypca

Benenune. TexHosorus MUHEpaJIbHBIX YAOOpEHUN B SKOHOMHKE CTpaHbl. ChIpheBbIE HCTOUYHUKH,
METOABI IMOJATOTOBKH CBIPbSl K XMMHYECKOH mepepaborke. Kiaccuduxamnus cojeBbIX HpPOAYKTOB,
TpeOoBaHUsI K MX KayecTBY. THIOBBIE MPOIECCHl U OMEpalMy B TEXHOJOIMH yaoOpeHuil. Metomsl
nepepaboTKU ChIpbst B ya0OpeHuss u coiu. DPU3UKO-XMMHUYECKHE OCHOBBI TOJYYEHHUS COJled H3
pacTBOpPOB: (pa30BbIe PABHOBECHs U KUHETUKA IPOLIECCOB B BOJHOCOJIEBBIX cucteMax. IIponsBoacTso
COJIEBBIX U IIEIOYHBIX MPOAYKTOB (KIMHHBIX, (ocaTHBIX, a30THBIX, CIOXKHBIX YAOOpPEHMIA, COMBI,
HEKOTOpBIX coJieil). OCHOBHbBIE OTXOJbI MPOU3BOJCTB, METO/ABI MX YTUJIM3ALUU U 00E3BPE)KUBAHUS.
TexHUKO-2KOHOMHUYECKAas OLICHKA IIPOU3BOACTB, TCHICHLIMHA PAa3BUTHUS OTPACIIH.



4. O0beM y4eOHOH JUCIHIIMHBI
4.1. Ounas dopma

Bcero 6 cemecTp 7 cemecTp
Bunpl yueOHoI paboThI B3ay. | Bakang. | Bsau. | B akan. 33{ B akan.
el. yacax erl. yacax en ’ gacax
OO01mast Tpy10eMKOCTh 5 180 3 108 5 79
JIUCITATITUHBI
KonTakTHas padora —
ayJIMTOPHbIE 3aAHATHS: 15 >4 1 36 0.5 18
Jlextuu (JI) 0,83 30 0,83 30 - -
[Tpaktuueckue 3ansatus (I113) 0,17 6 0,17 6 0,5 18
CamocrosiTesibHas padoTa
(CP) 2,5 90 1 36 1,5 54
Bux konrpoas: ) 1 [9k3320| 1 | 2x3.36) | - 320
IK3aMeH/3a4eT ¢ OleHKOi
4.2. 3aounas ¢hopma
Bcero 6 cemecTp 7 cemecTp
Bunet yueGHoiIi paboTh B 3au. Bakag. | Bzau. | B akan. 3£1 B akan.
el. yacax erl. yacax en ’ yacax
OO61mas TpyA0eMKOCTh 5 180 3 108 5 79
JICITUTUIAHBI
Kourakruasn padora - 0,38 45 0,25 27 o013 | 18
ayJAUTOPHBbIE 3aHATHS: ' ’ ’
Jlexumu (J1) 0,21 7,5 0,21 7,5 - -
[TpakTaeckue 3arstus (I13) 0,17 6,0 0,04 15 0,13 45
CamocrosiTeibHas padora 4.26 158 25 9 1,76 63,5
(CP)
Bux onrpoas: | 036 13 0,25 | Dx3.9) | 011 | 3a0 (4)
IK3aMeH/3a4eT ¢ OlleHKO

AHHOTaIUs padoyeil mMporpaMMbl THCHUTLIAHBI
«Kpuorennsbie Texnosorum» (b1.B./[B.5.2)

2. Ileab AMCOMTIMHBI
— MpUOOpeTeHHEe 3HAHWN, YMEHUN U MPaKTHYECKUX HABBIKOB B OOJIACTH XOJOIMIBHON TEXHUKHU H
MOJyYeHHH Ha OCHOBE KpPUOTEHHBIX TEMIIepaTyp HEOPraHWMYECKNX BEIIECTB CTYIEHTAMH,
OOydJarolUMUCS TIO0 pa3jMYHbIM  HAMpaBICHUSM TOATOTOBKM OakalaBpOB B  XHUMHKO-
TEXHOJIOTHIECKHUX BY3aX.
2. B pe3yabTare u3y4eHus AUCUUILIMHBI 00y4AOUIUIACS 110 MporpaMMe 6aKaJIaBpUaTAa J0JIKeH
Obnadams CIeyONUMA KOMITETCHITHSIMU:
— CHOCOOHOCTBIO TNPUHMMATh KOHKPETHBIE TEXHMYECKHE pEeLIeHHs TNpu  pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEJCTBA M TEXHOJOTUU C YYETOM
9KOJIOTMYECKUX nocieacTBrid ux npumenenus (I1K-4);



— CIOCOOHOCTHIO TUIAHUPOBATH U TMPOBOJUTH (U3UUYECKHE U XHUMHUYECKHE SKCIICPUMEHTHI,
MIPOBOAUTH 00pabOTKY UX pPE3yNbTaTOB M OICHUBATH MOTPEIIHOCTH, BBIIBUTaTh TMIOTE3bI U
yCTaHaBJIMBATh T'PAHUIIBI UX MPUMEHEHHUS, TPUMEHSATH METO/bl MaTEMaTUYECKOTO aHalu3a U
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U dKCIIepUMEHTaIbHOTo uccaenopanus (I1K-17);

— TOTOBHOCTBIO HCHOJIb30BaThb 3HAHHUE CBOWCTB XHMHUYECKUX OJJIEMEHTOB, COCAUHEHUN U
MaTepHaJIOB Ha KX OCHOBE JJIs pelIeHus 3a1a4 npodeccruonanbhoi aesreiapuoctu (I1K-18);

— TOTOBHOCTBIO M3ydaTh HAyYHO-TEXHHUYECKYI0 HH(OPMAINIO, OTEYECTBEHHBIN U 3apyOeKHbII
ombIT 110 TeMatuke ucciaenoBanus (ITK-20).

— 001acTH MPUMEHEHHS XOJIOIUIBHBIX U KPUOTCHHBIX YCTAaHOBOK;

— METOJbI MOJIYYEHHUS] YMEPEHHOTO X0JIOJa;

— OCHOBHBIE (M3UKO-XUMHYECKUE CBOMCTBA TEIIIOHOCUTEICH;

— METO/IbI MOJyYEHHUS TITyOO0KOTO X0J10/1a;

— MUHUMAaJbHYIO paboTy OXJIaXKICHHUS, OKMKCHHE Ta30B U Pa3elIeHHUs T'a30BbIX CMECeH;

— OCHOBHBIC MPOIICCCHI TOHMKCHHS TEMITEPATYPHI B aIMa0aTHBIX YCIOBHUSX;

— HENPEPHIBHOE OXJIAKICHUE U MOHATHE HU3KOTEMIIEPATYPHOTO LIUKJIA;

— KJIACCUYECKHE UJICAIBHBIE U TEOPETUUECKUE HU3KOTEMIIEPATYPHBIE LIUKIIbBI;

— KOHCTPYKIIMM OCHOBHBIX aIllIapaTOB XOJOJAWIBHON U KPUOTEHHON TEXHUKU;

— KOHCTPYKIIMOHHBIE OCOOEHHOCTH BO3yXOPA3ACIUTEIbHBIX YCTAHOBOK;

— METO/IbI BBIJICJICHUS PEJIKUX T'a30B U3 aTMOC(HEPHOT0 BO3AYXa;

— (usmyeckre OCHOBHI MOJTYYEHHS BOJOPOIa U3 KOKCOBOTO rasa;

— Ha3HauYeHHUE U OCOOEHHOCTU KPUOTECHHBIX BOJOPOIHBIX U T€IHEBBIX YCTAHOBOK.

Ymemsy:

— TMPUMEHSTh TPUHLHUINBI TEPMOAMHAMUKH K aHaJIM3y M pacuery padouux TMpOIECCOB B
HHU3KOTEMIIEPATYPHBIX CUCTEMAX

— OCTaBJIATh SHEPTEeTHUECKHUE U IHTPOMHUIHBIE OaTaHChl MAIlIMH, allllapaToB U YCTAaHOBOK;

— pelarb YpaBHEHHsI OCHOBHBIX IIPOLIECCOB CONMPOBOXKAAIOIIUXCS IOHMKEHUEM TEMIIEPATYPhI
JUISl HU3KOTEMIIEPATyPHBIX CUCTEM;

—  ONPEACIISATH NMapaMeTPbl COCTOSHUS IO TEPMOJIMHAMUYECKUM JUarpaMMam;

— - paccyMTaTh U MPOEKTUPOBATH MACCO- U TETNIOOOMEHHBIE alapaThl;

— BBIIOJHATH TEPMOra30JMHAMUYECKUA M KOHCTPYKTHMBHBIE PACUETHl HU3KOTEMIIEPATYPHBIX

MallliH.
Bnaoemw:
— OCHOBHBIMHM HaBbIKAMH PabOTHI ¢ TEPMOAMHAMUYECKUMH JuarpaMMamu razos tuna S — T, I -
IgP, T—P —1-X-Y ararxe METOJaMHi pacueTa BO3yX0pa3eIUTeIbHbIX YCTAHOBOK.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Mopnyas 1. Beenenue. 3HaueHHe KPUOTEHHBIX MPOLIECCOB ISl TEXHOJIOIMH HEOPTaHUYECKUX
BeniecTB. OCHOBHBIE NMPOAYKTHl KPUOTEHHBIX IIPOLIECCOB pa3/IEeleHMs BO3AyXa M KOKCOBOIO rasa u
obnactu ux npumenenus. [lonydenne ymepennoro xomnona.Ilonstue u kinaccuduxaius Xon0UIbHBIX
MamuH. PabGoume BemiecTBa XOJNOAMIBHBIX MamMH. KoOMIpecCMOHHBIE XOJIOAWIbHBIE MAIIKHBI.
[TapoakekTOpHBIE  XONOAWJbHBIE  MamIMHBL.  AOCOpPOLMOHHBIE  XOJOJWIbHBIE  MAIlIUHBI.
TepmoauHaMuyeckue OCHOBBI TIIyOOKOro oxjaxjaeHus. CBOWCTBa pealbHBIX Ta30B. MeToabl
noyiydeHusi riiyookoro xonozga. [IpoccenupoBanue raza. AnnabaTHuecKkoe pacIIMpeHue rasza ¢
COBEpILIECHHEM BHEIIHEH paboThI.
Pacimpenne raza B anuabatHoit BuxpeBo Tpybe Panmka —Xwumma. Ilponeccsl oxnaxkaeHwus,
OCHOBaHHBIE Ha UCIONB30BaHUU cBoWCTB He. LIuKibI riryOoKoro oxinakaeHus

Moayas 2. I[Ipou3BOACTBO a30Ta W KHCIOpPOJA M3 BO3AyXa KPUOTEHHBIM METOJIOM.
dusnyeckue CBONWCTBA BO3yXa. AIbTepHAaTUBHBIE METO/IBI pa3JelIeHNs Bo3yXa. Pa3ienenue Bo3ayxa
METOJIOM TJyOOKOTO OXJaXJeHUs M peKTU(PUKAIMHU: TOATOTOBKA BO3AyXa K pa3JieleHHIO.



MunuManbHas paboTa pas3zeneHus Bo3ayxa. Pextudukamms Bo3ayxa. AnnapaTtypa Ui peKTHQHUKAIUNA
BO3/IyXa.Y CTAHOBKH KPUOTEHHOTO pa3/elieHUs BO3ayXa

Moayas 3. [Ipon3BoicTBO MHEPTHBIX T'a30B. [lomyueHue aproua,KpunToHa U KCEHOHA.
[Tonyuenue HeoHorenMeBO# cmecH. [Ipon3BOACTBO BOIOPOAA M a30TOBOJIOPOIHOM CMECH KPHUOTEHHBIM
pazzieIieHueM KOKCOBOTO rasa

Monayab 4. KproreHnnsie BOJIOPO/IHbIE U TelIMEBbIe ycTaHOBKU. Bomopoa.CBoiicTBa BOgopo/a.

OxumxeHue Bo10po/ia METOAOM JIpoccenupoBaHus. BogopoaHbie 0XXKMKUTENH.
Hpyrue Tumnsl BOAOPOAHBIX KPUOTEHHBIX cucTeM. I enuit. CBoiicTBa renus. OxXmKeHue reiaus

I'enueBbie pedpuxepaTopbl

4. O0beM y4eOHOM JUCHHIIMHBI

4.1. Ognas dhopma

Bcero 6 cemecTp 7 cemecTp
Buner yueGHoI paboThI B3au. | Bakan. | B3au. | B akan. 3??1 B akan.
en. yacax el. yacax e ’ yacax
OO61mast TpyA0eMKOCTh 5 180 3 108 5 79
JICITUTUTAHBI
KonTakTHasi padora —
ayJAUTOPHBIE 3aHATHS: 15 >4 ! 36 0,5 18
Jlexruu (JI) 0,83 30 0,83 30 - -
[Tpaktuyeckue 3ansatus (I13) 0,17 6 0,17 6 0,5 18
CamocrosiTesibHas padora
(CP) 2,5 90 1 36 1,5 54
Bu wonrpoas: ) 1 | 2xs3a0| 1 | 2x.(36) | - 320
IK3aMeH/3a4eT ¢ OlleHKOii
4.2. 3aounas opma
Bcero 6 cemecTp 7 cemecTp
Bunel yue6HoI paboTh B3au. | Bakang. | B3au. | B akag. 3:3{ B akan.
enl. gacax el. gacax en ' qgacax
OO01mast TpyA0€MKOCTh 5 180 3 108 9 79
JUCITUTLIAHBI
Konrakruasn padora - 0,38 45 0,25 27 |o013| 18
ayIMTOPHBIC 3AHATHS: ' ' '
Jlexmmm (J1) 0,21 7,5 0,21 75 - -
[Tpaktueckue 3ansatus (I13) 0,17 6,0 0,04 15 0,13 45
CamocrosiTesibHas padoTa 4.26 158 25 9 1,76 63,5
(CP)
Bux kourpoas: . 0,36 13 025 | Dk3.(9) | 0,11 | 3a0 (4)
JK3aMeH/3a4eT ¢ OLEeHKO
AHHOTAUA

1. leanb auCHMNJIMHDI

padoueii mMporpaMMbl TUCUUILIMHBI
«AncopOuusi B TEXHOJIOrHM Heoprannyeckux semecrs» (b1.B./1B.6.1)




— TIOATrOTOBKAa COBPEMEHHOIO CIIELUAINCTA, CIIOCOOHOrO paboTaTh B O0JIACTH aACOPOIIMOHHBIX
TEXHOJIOTHH,

— O3HAKOMJICHHE CTYACHTOB C OCOOCHHOCTH TEXHOJIOTMH aJICOPOLIMOHHBIX MPOIIECCOB,
CBSI3aHHBIX C IPUMEHIEMBIMH CIIOCO0AMH pereHepaIiy acopOeHTOB;

— OCBOCHME METO/I0B pacyeTa aJCOPOLMOHHBIX YCTAaHOBOK Ha IPUMepax THUIOBBIX MPOLIECCOB.

2. B pe3yabTare H3y4yeHus IMCUUILIMHBI 00y4aoIMiics Mo nporpaMMe 0aKkajJaBpuaTa J10JKeH
Obnadams cnenyronumu npodeccuonanbabiMu (ITK) komneTeHusaMu:

- CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISTH TEXHOJOTHUECKUI MPOIIECC B COOTBETCTBUU C
pEerJTaMeHTOM U HCIOJIb30BaTh TEXHUYECKHE CPEACTBAa Ui H3MEpPEHHUsT OCHOBHBIX IapaMeTpoB
TEXHOJIOTUYECKOT0 MPOLecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUE CBONCTB XWMHUYECKUX JJIEMEHTOB, COCIWHEHUN H
MaTepHaJIOB Ha KX OCHOBE JJIs pelIeHus 3a1a4 npodeccruonanbhoi aesreiaproctu (I1K-18);

- TOTOBHOCTHIO M3y4YaTh HAYYHO-TEXHUYECKYIO0 MH(POPMAIINIO, OTEYECTBEHHBIN U 3apyOeKHbBIN
ombIT 110 TeMatuke uccienoBanus (I1K-20).
3namo
- CBOMCTBA a/ICOPOIIMOHHBIX CUCTEM;

- TUIIBI IPOMBIIINIEHHBIX a/ICOPOEHTOB;

- 0COOCHHOCTH Macco- M TEIUIONEepeHoca MpH aacopOLny;

- CIIOCOOBI pereHepanuu aacopOoeHTOB;

- OCHOBHBIE TIPUHIIHUITBI OPTaHU3ALUH aICOPOLIMOHHBIX MPOLIECCOB;

- OCHOBHBIE TEXHOJIOTUYECKHUE U allllapaTypHble 0COOEHHOCTH MPOLIECCOB.

Ymemo

- oA00paTh aACOPOCHTHI /IS KOHKPETHBIX MPOIIECCOB;

- COCTaBUThb M PAcCUUTaTh MaTEpPHAJIbHBIM M TEIIOBOM OanaHC mIpolecca, MCXOAs W3 3alaHHBIX
YCIIOBUI;

- COCTaBUTh NPHUHLMIIHAIBHYIO CXEMY M IIPOBECTH TEXHOJIOIMYECKUH pacueT aacopOLHuOHHON
YCTQHOBKH.

Braoemyo

- METO/IaMH{ TIONTy4eHHUsI U 00pabOTKH SKCTIEPUMEHTANIBHBIX JaHHBIX M0 aJICOPOIIMOHHBIM CUCTEMAM;

- OCHOBHBIMU HaBBbIKaMH pabOThI € J1a0OpaTOPHBIMU aJCOPOLIMOHHBIMU YCTaHOBKAMU;

- METOJIaMH1 pacyeTa M OpraHu3aluy aJICOPOLIMOHHBIX MPOLIECCOB;

- CBEJIEHUSIMHU 00 OCOOEHHOCTSIX aJCOPOLIMOHHBIX TEXHOJIOTUN U 000PYAOBAHHUS.

3. Kparkoe coaep:kanue JUCHUNITHHBI

Moayap 1. ®Duszuko-XMMHUYECKHE U HMH)KEHEpHbIE OCHOBBI a/JCOPOLIMOHHBIX IPOLECCOB.
OcHoBHblE TOHATHS B Teopuu aacopOuuu. KpaTkue cBeneHHs O HPOMBIIUIEHHBIX aicopOeHTax.
Ancop6irionHoe paBHoBecue. Kunermka aacop6bumu. Termno- m mMaccooOMeH B aJCcOpOLIMOHHBIX
nporeccax.

Mopnyas 2. TexHoJi0rust a1cOPOIMOHHBIX ITPOLECCOB:

CnocoObl  pereHepanuu  afcopOSHTOB W KiacCUUKAIUS aJICOPOIIMOHHBIX IPOIECCOB IO
criocobam pereHepanuu. Llukianueckue mporecchl, IPUHLIUIBI TOCTPOCHUS [IUKIOIPaMM, OpraHu3anus
MPOIIECCOB, MOA00P aJCOPOSHTOB, MPUMEPHI HCTIOTB30BAHMUS.

Moayab 3. OcHOBHbIE THUIMBI aJCOPOIMOHHBIX TIporeccoB. Ilpomecchl OCYHIKHM Ta3oB C
TepMHUYECKON pereHepanueil azacopOenrta. [lpuHnunuaneHas cxema, TEXHOJIOTHsS Ipolecca,
a/1cOpOCHTHI-OCYILIUTENH, KOHCTPYKTUBHBIE 0COOEHHOCTH OCHOBHOTO 000pyI0BaHUsI.
KopoTtkomukioBeie mporeccsl ¢ O0e3HarpeBHOW pereneparueit agcopoenta (KIIA). Ocymka razos.
Ancop61rioHHOe paszzaeneHue Bozayxa. OCHOBHBIE TEXHOJIOTHUYECKHUE U almapaTypHble 0COOEHHOCTH
MIPOLIECCOB.

Moayas 4. JlabGopaTopHblii NpakTHUKyM 10 aucuuiuidHe. [lpumepHslii  mepeueHb
ab0paTOPHBIX padoT:
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HccnenoBanre ajncopOuuu  azora u  kKuciaopoga mnpu 25°C u  arMoc(epHOM JaBieHHH
BOJIIOMOMETPHUYECKUM METOJIOM;

M3MepeHre KHHETHYECKMX KPUBBIX alcOpOIMU a30Ta Ha a[JcopOeHTax pasIiuHbIX TUIOB mpu 25°C
1 aTMOC(HEPHOM JIaBJICHUH B pacdeT K03 HUIIMEHTOB BHYTpeHHEH Tudy3uu;

OrnpezenieHre HACHITHOM MIOTHOCTH aJICOPOEHTOB;

Omnpenenenre CyMMapHOTo 00beMa Iop YIIIEPOIHBIX aJCOPOEHTOB 10 BOJIE;

N3mepenue w3otepMm ancopOIUM a30Ta W aproHa Ha IeoiMuTax mpu 1-8§ artM W KOMHATHOMN
Temnepatype. Pacuer yctaHOBKH paszesieHus Bo3ayxa MetojoM KIIA;

HccnenoBanyne JMHAMUKY aICOPOLIMU TTAPOB BOJBI B CIIO€ TBEPIOTO MOTIOTUTES;

N3mepenue BBIXOIHBIX KPUBBIX aICOPOIIUH TMOKCUAA YTIepoaa Ha IEOIUTax;

OmnpeneneHre MWHAMUYECKOW K DPABHOBECHOW EMKOCTH aJCOpPOSHTOB MO TapaM BOJBI IO
BBIXOJHBIM KPHBBIM;

Pacuer ycTaHOBKHM OCYIIIKHM BO3/lyXa C HArpEBHOM perenepanuen aacopoeHTa.

. O0beM yueOHOH TUCHUILTUHBI

4.1. Ounas ¢opma

Bceero 6 cemecTp 7 ceMecTp
Bunel yue6HoI paboThI B 3au. | B akax. | B 3au. | B akax. | B 3au. | B akan.

el. yacax ell. qacax ell. qacax
Oo0mas TPYA0EMKOCTh
AUCHMIUIMHBI 1O  y4eOHOMY 5 180 3 108 2 12
TUIAHY
AYyIUTOpPHBIE 3aHATHUS: 2,5 90 1 36 1,5 54
Jlexmuu (JIek) 0,83 30 0,83 30 - -
[Tpaktuyeckue 3ansatus (I13) 0,17 6 0,17 6 - -
JIabopaTopHbIil NPaKTUKYM 1,5 o4 - - 1,5 54
Camocronitesnnasi padora (CP) 2,5 90 2,5 72 0,5 18
Bun lfOHTpO.TIH: 3a4eT C i i ) 320 i 3a
OIIEHKOI M 3a4eT
4.2. 3aounas ¢popma

Bcero 6 cemecTp 7 cemecTp
Bunel yue6HoI paboTh B 3au. |B akan. | B 3au. | B akax. | B 3au. | B akan.

el. gacax ell. qacax ell. qacax
Oo0mas TPYA0EMKOCTh
AUCHMIUIMHBI 1O  y4eOHOMY 5 180 3 108 2 12
TJIAHY
AyauTOpHBbIE 3aHATHS: 1,25 45 0,25 9 0,38 13,5
Jlexumu (Jlek) 0,21 75 0,21 7,5 - -
[Mpaktuueckue 3ansatus (I13) 0,04 15 0,04 1,5 - -
JIabopaTopHBIi MPaKTUKYM 0,38 13,5 - - 0,38 13,5
CamocrositesbHas padora (CP) 0,4 14,5 2,64 95 1,51 545
Bux  womrpons: - sauer ¢ | g, 8 0,11 | 3a0@) | 0,11 | 3a@)
OIIEHKOI 1 3a4eT

AHHOTAIUA

pabo4eii mporpaMmal JUCHUIIMHBI



«Texnosorus karaauzaropos» B1.B./1B.6.2

1. Ieap IMCHMIUIMHBI: TpUOOpPETEHHE OOYYAIOUIMMHCS 3HAHUH (PHU3HMKO-XMMHYECKHX OCHOB
TEXHOJOTHH KaTau3aTOPOB, a TAK)KE OCHOBHOT'O TEXHOJIOTHYECKOTO 00OPYIOBAHMS KaTalIM3aTOPHBIX
MIPOU3BOJICTB.

2. B pe3yabTare u3y4eHus AUCHUILIMHBI 00yYAONIUICS 110 MpPorpaMMe 6aKajiaBpuaTa J0JKeH
Oébnadams cnenyrommmu npodeccuoHanbHpIMU KommeTeHusaMu (11K):

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTHYECKHUH MPOIECC B COOTBETCTBUU C
pEerilaMeHTOM U HCIOJb30BaTh TEXHUYECKHE CPEACTBA JUIsl M3MEPEHUs OCHOBHBIX MapaMeTpoB
TEXHOJIOTUYECKOT0 MPOLEcca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHWE CBOWCTB XMMHYECKUX 3JIEMEHTOB, COCAMHEHUN M MATEpHUAIOB
Ha UX OCHOBE JUIS pelIeHus 3a1a4 npodeccuonansHoi nesrensaoctu (I1K-18);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHHUYECKYIO MH(OPMAINIO, OTEYECTBEHHBINH U 3apYOEKHBIM OIMbBIT
o temaruke ucciaenoBanus (ITK-20)

3nams:

- COCTaB U CBOWCTBA KaTaJIU3aTOPOB;

- METO/Ibl MOJTYYEHHs KaTalu3aTOpOB, OCOOEHHOCTH MPOBEACHUSI CTAIUI NIPOU3BOJICTBA U UX BIIUSHUE
Ha CBOMCTBAa KOHEUHOT'O IIPOJIYKTA;

- OCHOBBI ()OPMOBAHUS ¥ TEPMOOOPAOOTKH KATaIN3aTOPOB M HOCUTEIICH,

- 000pyZI0BaHKE B ITPOU3BOJICTBE KATAIU3aTOPOB.

Ymems:

- aHAJIIM3UPOBATh B3aUMOCBS3b COCTABA ChIPbs, TEXHOJIOIMYECKUX MapaMEeTPOB U CBOMCTB MOJYy4aeMbIX
KaTaJan3aTopoB;

- 000CHOBATh U COCTABUTh TEXHOJOTHYECKYIO CXeMY KaTanu3aTopa 3aIaHHOTO COCTaBa M CBOWCTB.

- IPOBOJUTH UCCJIEI0OBAHUS 110 3a/JaHHBIM METOIMKAM U aHAIIU3UPOBATh PE3yNbTaThl SKCIIEPUMEHTOB;
Braoemy:

- 3HAaHUSIMHM TEXHOJIOTUU KaTaJIn3aTOPOB 3aJJaHHOTO COCTaBa U (DOPMBI;

- IPUHIUIIAMH [10100pa TEXHOJIOTMYECKONH CXEMbI U 000pyIOBaHMS B MOJYYECHUH KaTaTu3aTOPOB JUIS
Pa3IMYHbIX IPOU3BOJICTBEHHBIX MPOIIECCOB.

3. Kparkoe coaep:kanue JUCHUNIHHBI

Moayas 1. Knaccuduxanus, cocras, CBOWCTBa KaTanu3aTopoB. THUIIBI KaTalu3aTOPOB: CMEIIAHHBIE,
OCaXJCHHbIC, IIJABJICHbIC, CKEJETHbIC, HAHECEHHbIe, KaTaJIu3aTopbl Ha OCHOBE HPHUPOJIHBIX
MaTEPHAJIOB U METOIbI X NoydeHus1. OCHOBHBIE CTaJuU B IPOM3BOJICTBE KaTAIN3aTOPOB: CMELICHHE,
OCaXJEHME, OTAENEeHUE OcaJka OT MAaTOYHOIO pacTBOpa, IIPOMBIBKAa ocaika, (opMoBaHUE
KaTaju3aropa, Cyllka, NpokajauBaHue. POpMOBaHHME KaTaJu3aTOpPOB W HocuTeneil: (opmMoBaHue
Koaryjsiiie B Karjie, TablieTUpOBaHUE, TPaHyIMpPOBaHUE OKaThIBaHHEM, J3KCTpy3us. Hocurenu u
HaHeceHHble KaTaiau3aTopbl. CriocoObl HAaHECEHUS! aKTHBHBIX KOMIIOHEHTOB Ha HocuTenb. IIpumepsl
TEXHOJIOTUYECKHUX CXEM MOJyUYeHUs KaTalu3aToOpOB.

Moayans 2. JlaGopatopubsie paboTel. [lomyueHue KaTaauM3aToOpoB pa3TUYHBIMH  METOJAMH:
OCaXICHHBIC, HAHECEHHBIC, CMEIIaHHble. MOAU(PUIIMPOBAHUE TPUPOTHOTO CHIPHS IS TMOJYUEHUs
Karaau3zatopoB. @DopMOBaHME  KaTalM3aTOpOB  METOAOM  TabnerupoBaHus. VccnempoBanue
XapaKTEPUCTUK MOPUCTON CTPYKTYPHI U KATAIUTUUECKUX CBOMCTB KAaTalU3aTOPOB.

4. O0beM y4eOHOH JUCHUIIMHBI
4.1. Oynas ¢opma

Bcero 6 cemecTp 7 cemecTp
Bunel yue6HoI paboTh B 3au. |B akax. | B 3au. | B akax. | B 3au. | B akan.
en. yacax exl. qacax en. qacax
Oo0mas TPYA0EMKOCTh 5 180 3 108 2 72




AUCHMIUIMHBI 1O  y4eOHOMY
IUIAHY
AYyIUTOpPHBIE 3aHATHUS: 2,5 90 1 36 1,5 54
Jlextuu (JIek) 0,83 30 0,83 30 - -
[Tpaktuyeckue 3ansatus (I13) 0,17 6 0,17 6 - -
JIaGopaTopHBbIii TPaKTUKYM 1,5 o4 - - 1,5 54
CamocrosiTesibHas padora (CP) 2,5 90 2,5 12 0,5 18
Bun lfOHTpOJISI: 3a4eT C i i ) 320 i 3a
OLICHKOI1 U 3a4eT
4.1. 3aounas gopma

Bcero 6 cemecTp 7 cemecTp
Bupl yueOHOM paboThI B 3au. |B akan. | B 3au. | B akan. | B 3au. | B axkan.

ell. qacax ell. yacax ell. yacax
Oo0masn TPYAOEMKOCTh
AUCHMIUIMHBI [0  y4eOHOMY 5 180 3 108 2 72
ILUIAHY
AyIMTOpHBIE 3aHATHS: 1,25 45 0,25 9 0,38 13,5
Jlexuunu (Jlek) 0,21 7,5 0,21 7,5 - -
[Tpaktrueckue 3ausatus (113) 0,04 1,5 0,04 1,5 - -
JlaGopaTopHBIN TPAKTUKYM 0,38 13,5 - - 0,38 13,5
CamocrositeabHasi padora (CP) 0,4 14,5 2,64 95 1,51 545
Bux — womrpoas:  sater ¢ 5, 8 011 | 3a04) | 011 | 3a(4)
OLICHKOI1 U 3a4eT

AHHOTAIUA
padoueii mporpaMMbl JTUCUUIIMHBI
«BBe/ieHNe B XHMHYECKYI0 TEXHOJIOTHIO PEaKTHBOB H 0¢000 4yncThIX BemecTB» (b1.B./1B.7.1)

1. Heap aMCHUIUIMHBI: MpHOOpeTeHHE OOydYaloIMMUCS 3HAHUW W MPaKTUYECKUX HABBIKOB IIO
TEXHOJIOTUHM PEaKTUBOB U 0CO0O0 YUCTHIX BELIECTB, a TAK)KE€ 03HAKOMJIEHHE C OCHOBHBIMHU ITPOLIECCAMU
UX TPOU3BOJICTB.

2. B pe3yabTarte u3y4yeHus TUCHHUIJIMHBI 00y4a0IMiics Mo NporpaMMe 6aKkajiaBpuaTa J10JKeH:
Obnaoams  cnenyrommmmu — obmenpodeccuonanbubiMu  (OIIK) u  mpodeccuonansubivu — (11K)
KOMIICTEHIHSIMH

- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCIUILTUH
B nipodeccuonanbHoi aestenaproctu (OITK-1);

- TOTOBHOCTBIO HCIOJb30BaTh 3HAHUS O CTPOEHUHM BEIIECTBA, IMPHPOJEC XHUMHUYECKOW CBSI3U B
Pa3MMYHBIX KJaccaX XMMHYECKHX COEJIMHEHHH Il TIOHUMaHWs CBOWCTB MAaTEpUANIOB M MEXaHWU3Ma
XMMHUYECKHX MPOIECCOB, MPOTEKAONIMNX B oKpyxkaromeM mupe (OI1K-3);

- CIIOCOOHOCTHIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJOTHYECKHH MPOIECC B COOTBETCTBUU C
periaMeHTOM M HCMOJb30BaTh TEXHUUECKUE CPEJACTBA Ui M3MEPEHHUS OCHOBHBIX I1apaMeTpoB
TEXHOJIOTUYIECKOT0 TpoIecca, CBOWCTB Chipbst U npoaykimu (ITK-2);

- TOTOBHOCTBIO MHCIIOJIb30BaThb HOPMATHUBHBIE JOKYMEHTHl 110 KauyecTBY, CTaHAAPTH3alMU U
CepTHU(UKAIMKA TPOAYKTOB M W3ACIHHA, AJIEMEHTHl AKOHOMHUYECKOTO aHalIW3a B TPAKTHYECKOH
nestenpHocTH ([TK-3);



- CIIOCOOHOCTBHIO MPUHUMATh KOHKPETHBIC TEXHUYECKUE PEIICHUS TPU pa3pabOTKe TEXHOJIOTUYCCKUX
MIPOIIECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA M TEXHOJIOTHH C YYETOM IKOJIOTHYCCKHX TOCICICTBHIA
ux npumenenus (I1K-4);

3name:

- KJIacCU(DMKAIMIO PEAKTUBOB U 0CO00 YMCTHIX BEIIECTB U TPEOOBAHUS K HUM;

- TEOPETUYCCKUE U MTPAKTUICCKHE OCHOBBI UX MOJTyYCHUS;

- METOJIbI OYMCTKH BEIECTB;

- 0COOEHHOCTH IIPOU3BOJICTBA U KOHTPOJIS HEOPraHUYECKUX PEAKTHBOB M 0CO00 YMCTHIX BEIICCTR;

- BKOHOMHUYECKUE M IKOJIOTHUECKUE MPOOIIEMbI TPOU3BOJICTBA U ITyTH UX YMEHBIIICHHS,

Ymemn:

- HKCIIOJIb30BaTh METOJbI WCCIICOBAHMS W OINPEACICHUS MapaMeTpOB M IOKa3aTeled MpoIeccoB
MOJIyYEHHUSI PEAKTHBOB M 0CO0O0 YMCTHIX BEIIECTB;

- AQHAIM3UPOBATH B3aUMOCBSI3b TEXHOJIOTUYECKUX TNapaMeTpoB C 3(P(HEKTHBHOCTHIO Tporecca U
Ka4eCTBOM IPOTYKIIUH;

- BBIOMPATh KOHCTPYKIIMOHHBIC MAaTEepUAIBl I OOOPYIOBAaHWS, WCIIOIB3YEeMOTO B IPOIECCax
MOJTyYCHHUSI PEaKTUBOB M 0COO0 YUCTHIX BEIICCTB;

- POBOJIUTH SKCTICPUMEHTHI 10 33/IaHHBIM METOIUKAM U aHATH3UPOBAThH PE3YJIbTAThl SKCTICPUMEHTOB.
Brnaoemw:

- HaBblKaMu pabOTBI C KarajoraMd W JOKYMEHTAIlMCH OTCYSCTBCHHBIX U 3apyOeKHBIX
MIPOU3BOIUTEIICH PEAKTHBOB M 0CO00 YMCTHIX BEIICCTB;

- METOJIaMH TEOPETUYECKOTO M DIKCIEPHUMEHTAIHHOIO HWCCIICIOBAHUS TEXHOJOTHYECKHX IIPOIECCOB
MOJTyYCHHUSI PEaKTUBOB M 0COO0 YUCTHIX BEIICCTB;

- METOJIaMU OTIPEICIICHUS Ka4eCTBa PEAKTUBOB M 0CO00 YHCTHIX BEIIECTB.

3. Kparkoe coaep:kanue IUCHUIITIHHBI

Moayab 1. OcoO0eHHOCTH YMCTBIX BEILECTB U PEAKTUBOB, X IPOU3BOICTBA U KOHTPOJIS.

1.1. Ycropusi, COBpeMEHHOE COCTOSIHME U MEPCHEKTUBBI PAa3BUTHS MIPOU3BOJICTBA YUCTHIX BELIECTB U
peaktuBoB B Poccuiickoit ®enepanuu, crpanax CHI' u 3a py6esxxom. Homenknarypa u obimactu ux
norpebsienus. OpraHuzanus NPOU3BOJCTBA. 3aJaud OTPACIU B YCKOPEHHH HAay4YHO-TEXHHUYECKOTO
rporpecca.

OO011ue cBeIeHNs U TEOPETUUECKUE OCHOBBI OYMCTKU HEOPTaHUYECKUX BELIECTB.

1.2.1. Obume cBeneHUs U OCHOBHBIE MOHATHS O YUCTOTE BemiecTBa. Yucrtora BemiecTtBa. DOpMbI
npuMeceil. HopmupoBaHnue npumecen.

Hcroynnku nmpuMecei B YUCTOM BEILIECTBE.

Hcrounukn npumeceil. BiausiHue BHEIIHUX 3arpsi3HEHUN Ha cTeneHb o4ncTKU. [lomananue npumeceit
u3 aTMocdepsl. 3arps3HeHUe MaTepualioM annapaTypsbl.

Oco0eHHOCTH POU3BOJICTBA U KOHTPOJIS UUCTHIX BEIIECTB U PEaKTHBOB.

OCOOEHHOCTH  MPOEKTUPOBAHMS, OKCIUTyaTalldM M ONTUMHU3AIMM  HpOM3BOJCTB. ['nOkue
aBToMmarusupoBanHble cucteMbl (I'AIIC). Marepuainbl /Ui U3roTOBJICHUS amnmnapaTypbl. XpaHEHUE U
TPaHCIIOPTUPOBAHUE IIPOLYKTOB.

Kontpons mpoaykToB. OT60p po0 U MX MOATOTOBKA. MeTOABI ONPECICHHS COACPKAHUS TTPUMECE.
Onpenenenue cnenn(puIeckux CBONCTB MPOAYKTOB.

DKoJjoru4eckre MmpoOieMbl NMpPou3BOACTBA. VCTOUHMKHM 3arpsi3HeHus okpysxaromied cpeasl. [lytu
CHIDKEHHSI KOJIMYECTBA OTXO0B, BHIOPOCOB M CTOYHBIX BOJI.

DOkoHOoMHYecKHe 0cOOeHHOCTH. ChIpbeBasi, JHEpreTuyecKas 1 Apyrue COoCTaBiIsIoNIe ceOecTOMMOCTH
npoayKuuu. Iyt X yMeHbIIEHHUs.

Monayab 2. XUMHAYECKHUE METOJIbI OUMCTKH BEIIECTB.

Teopernueckue OCHOBBI OUHUCTKH BEIIECTBA U KIACCU(PHUKAIMS METOJJOB OUUCTKH.
TepMonnHaMuyeckue OCHOBBI OYHCTKH BemecTB. KoaduiueHnt pasaeneHus (pacrnpeieseHus)
npumeceil. Knaccudukauss MeTofoB O4YMCTKM BemiecTB. CpaBHHMTENbHAsl OLIEHKA BO3MOXHOCTEH
METO/IOB.

2.2.  OuuncTKa METOJIaMH OCAXKICHUS U3 PACTBOPOB.



OuncTka pacTBOPOB OcCaxAeHUEM NpuMeceid. OUncTKa OCaXJACHUEM OCHOBHOTO BemiecTBa. QUyuCTKa
PacTBOPOB OT MpUMecei NX COOCAXKIEHUEM C HEOPTaHUYECKUMHU UITH OPTaHUYECKUMU KOJIJIEKTOPaMHU.
Metoasl  M30MpATENbHOTO  OKHCICHHS WM  BOCCTAHOBJICHHs  mpuMmeceil. M30uparenpHoe
KOMILIEKCOOOpa3oBaHue B pacTBOPE.

2.3. Ouncrka ¢ IepeBoOM IPUMECH U OCHOBHOTO BEIIECTBA B Ta30BYIO (a3zy.

lanorenuansiii Meton. I'mapunneiii meroa. OYuCTKAa € HKCIHOJB30BAHUEM 3JIEMEHTOPTaHUYECKHX
coequHeHni. KapOOHUITBHBINA METO/T.

XUMUYEeCKUE TPAHCIIOPTHBIE PEAKIIHH.

OcoOeHHOCTH W BBIOOP TPAHCHOPTHBIX PEAKIMMA JUIsl OYUCTKU BeriecTB. CrocoObl OCYIIECTBICHUS
TpaHcrnopTa (mepeHoc BellecTBa MOTOKOM rasa-peareHTra, MoJIeKyJsipHoil nuddysuelt, nocpeacTBom
KOHBEKIIUHN).

Mopayib 3. ®U3HKO-XUMHUYECKHUE METO/IbI OUUCTKH BEIECTB.

JuctTruisimuoHHbIe (PeKTH(PUKAITMOHHBIC) METOIBI.

OcoOeHHOCTH TPOBENEHUS Mpolecca MPU MallbIX cojaepkaHusx npumeceid. CrocoObl opraHU3alUuu
TUCTHJUISIIIMOHHBIX TIporieccoB. [IpocTas meperonka, peKTuQUKAIUs, SKCTPAKTUBHAS PEKTUDUKALIHSL.
Xemopektudukanus. MonekynsipHas AUCTWLIALUA. Vcronb30BaHHEe METOJIOB PEKTH(PHUKALMU IS
MOJTyYeHHsT 0COO0 YUCTHIX BEIIECTB.

KpucrannuzannoHHbie METOBI.

Kpucrammmzanus u3 pactBopoB. PpakIMOHHPOBAHME IPUMECEN B IpPOLECCaX KPUCTALIM3ALMMN W3
pactBopoB. OCHOBHBIE IMOKa3aTeNu M 3aKOHOMEPHOCTH (PaKIMOHUPOBAHUA. BiusHue pasnuyHbIX
dakTopoB Ha (pakuMOHWpOBaHWE TmpuMeceld. [IpakTHyeckoe HCIOJIB30BaHUE IPOIIECCOB
KPUCTAJTTU3AMU JIs1 IOJyYEHHS YMCTHIX BEIIECTB U PEaKTHBOB.

Kpucrannuzauust u3 pacmiaBoB. TeopeTuueckre OCHOBBI. 30HHas IiaBka. OCHOBHBIE (PaKTOPHI,
Bhustome Ha d3(PQEKTUBHOCTh IMpoliecca. BapuaHTBl €ro OCYHISCTBICHHUS U HCIOJb3yeMas
anmaparypa. [[pumeHeHue 30HHOM TUTaBKU JUIsl OYMCTKH BemiecTB. HampapienHas Kpuctauidsalusi.
3.3.  DKCTpakIMOHHBIE METOIBI.

Knaccudukanms skcTpareHToB. DKCTPAKITMOHHBIE CUCTEMBI JIJISi OYHCTKA HEOPTAaHUYECKUX BEIIECTB.
MHoroctyneHuarsie Mporecchl OYUCTKUA. (OCOOEHHOCTH ammapaTypHOro odGOpMIIEHHS MPOIECCOB
YKUJIKOCTHOM KCTPAKIUH.

3.4.  AncopOIHOHHBIE METOJIBI.

OCHOBHBIE 3aKOHOMEPHOCTH M OCOOCHHOCTH aJCOpOIMU TMpuUMeced H3 ra3oB, MapoB, PacTBOPOB.
HaubGonee pacnpocTpaneHHble THIBI COpOEHTOB. [IpakTHueckoe mNpuUMEHEHHE aaCOPOIMOHHBIX
METOJIOB JJISI OYUCTKU HEOPTaHUYECKHX BEHIECTB. XpOMaTOrpauIeCKUii METOJI MOTYyUYECHUS YHCTHIX
BEILIECTB.

NonooOMeHHBIN METO/ TONyYeHUs YUCTHIX BemlecTB. [lonmydenue monutoB. VX TepMoxumuueckas
YCTOWYMBOCTh, MEXAHMUYECKas YCTOMYMBOCThb. TepMOAMHAMHMKAa HMOHHOIO pPaBHOBECHS, IWHAMHUKa
HOHHOTO oOMeHa. OCOOECHHOCTH HCIOJL30BAaHHS HOHOOOMEHHOIO METOJAa B TEXHOJIOTMH YHCTBIX
BEILIECTB.

3.6.  DIEKTPOXHUMHYECKUE METOJIBI.

Teopetnueckue ocHOBBI. AmnmnaparypHoe opopmiuenue. ObmacTv NpUMEHEHHUSL.

3.7. MemOpaHHBIE METO/BI.

Bunet memOpan, wux xapaktepuctuka. OOnactu mnpumenenus. Crenuduka ammapaTypHOTo
oopMIIeHHUS.

3.8. dusuyeckwe METOABI OYUCTKM BeEHIECTB. MarHuTHas cemapaius, NeHTPUYTupoOBaHue,
TepMoaud dy3usi.

4. O0beM y4eOHOH JUCHUIIINHBI
4.1. Oynas ¢opma

Bunsl yueOHol paboThI B 3auerHsIxX enuHunax | B akanem. yacax
O0masi TPpyaioeMKOCTh JUCHMILIMHBI 110 5 180
Y4eOHOMY IIaHY




AynUTOpPHBIE 3aHATHS: 2 72
Jlextuu (JIek) 1 36
[Tpaktuyeckue 3ansatus (I13) 1 36
CamocrositesibHas padora (CP) 3 108
Bua KOHTpOJISA: 3a4eT ¢ OLEHKOM - 3a0
4.2. 3aounas ¢opma
Bupl yue6HOM paboThI B 3aueTHbBIX enununax | B akamem. gacax
O0masi TPya0eMKOCTh JAUCHUIJIMHBI MO 5 180
Y4eOHOMY IJIAHY
AyaUTOpPHBIE 3aHATHS: 0,5 18
Jlexuuu (Jlek) 0,25 9
[IpakTuueckue 3ansatus (I113) 0,25 9
CamocrositesbHas padora (CP) 4,39 158
Buja koHTpoOJISi: 3a4eT ¢ OlleHKOM 0,11 3a0 (4)
AHHOTAIIUSA

paboyeii mporpaMMbl JUCHUIJIMHBI
«MeToabl BOAONMOATOTOBKH B TEXHOJIOTHU HEOPTAHUYECKHUX BelleCTB)»
(51.B.B.7.2)

1. eap AMCHMIUIMHBI: TpUOOpeTeHHe OO0YYarolUMMMCA 3HAHUM M IMPAKTHUYECKHX HABBIKOB I10
METOAaM BOJIOTIOATOTOBKH B TEXHOJIOTUH HEOPTAaHUYECKHIX BEIIECTB.

2. B pe3yabTare u3y4eHus JMCUUILIMHBI 00y4alomMiics Mo nporpaMme 0aKajJaBpuaTa q10JIKeH:
Obaaoams  cnenytomumu — obmenpodeccuonanbubiMu - (OIIK) u  mpodeccnonansubivu — (11K)
KOMIETEHIHSMHU:

- TOTOBHOCTBIO WCIIOJB30BAaTh 3HAHMUSA O CTPOCHUHM BEUIECTBA, IMPHPOJE XHUMHUYECKOW CBS3U B
Pa3NUYHBIX KJaccaX XMMHUYECKMX COEJIMHEHHMH U1 TMOHUMAaHUs CBOWCTB MaTEpUaloB M MEXaHU3Ma
XMMHYECKHX MPOIECCOB, MPOTEKANIHMX B okpyxkaromeM mupe (OITK-3);

- CIIOCOOHOCTBHIO M TOTOBHOCTBIO OCYLIECTBISATh TEXHOJOTMYECKHUH MpOIecC B COOTBETCTBUU C
periIaMeHTOM H HCIOJIb30BaTh TEXHUUECKHE CPEJCTBA JUII M3MEPEHHUS OCHOBHBIX ITapaMeTpoB
TEXHOJIOTUYECKOr0 Mpoliecca, CBOMCTB chipbs 1 npoaykuuu (ITK-2);

- TOTOBHOCTBIO HCIOJB30BaTh  HOPMATHBHBIE TOKYMEHTHI 110 KaueCTBY, CTaHAAPTHU3AIHMH U
CepTHU(UKAIMU TPOAYKTOB M M3ACIHH, 3JIEMEHTHl AKOHOMHUYECKOTO aHalM3a B MPAKTHYECKOM
nesrenpaocTH (TTK-3);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUs MpU pa3paboTKe TeXHOJIOTHYECKUX
MPOIIECCOB, BEIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHU C YIETOM SKOJIOTHYECKHUX TOCIEICTBHA
ux npumenenus (I1K-4);

3namo:

- TpeOOBaHUS K KauecTBY BOJbl, HCIOJB3YEMOH [UIl pPAa3IUYHBIX MLeJeld MPOMBIIIJIEHHOCTH M|
SHEPTeTUKH, [T TATbBAHMYECKUX TIPOU3BOJICTB, JUIS DJIEKTPOHHON TEXHHUKH, 0CO00 YHCTOM.

- TEOPETUYECKHE U MPAKTHUECKUE OCHOBBI COBPEMEHHBIX METO0B BOJIOTIOATOTOBKH;

- 0COOCHHOCTH TIPOM3BO/ICTBA M KOHTPOJIS BOJIBI PA3INYHON KBaM(UKAIIH;

- BKOHOMHUYECKUE U FKOJIOTHYECKUE MPOOIEMbl TPOU3BOICTBA BOJBI M YT UX YMEHBIIECHUS;

Ymems:

- IPUMEHSATH MOJIy4YEeHHbIE 3HAHUA Ha MTPAKTHKE;



- HWCIOJI30BaTh METOJIBI WCCIICOBAHHS M OMpEACNICHUS TMapaMeTpoOB M IOKa3aTeledl MpoieccoB
MTOJTYYCHUS BOJIBI;

- AQHAIM3UPOBATH B3aUMOCBSI3b TEXHOJOTUYECKUX TNapaMeTpoB C 3(P(HEKTHBHOCTHIO Tporecca U
Ka4eCTBOM IPOTYKIIUH;

- BBIOMpaTh KOHCTPYKIIMOHHBIE MaTepuanbl Uisi OOOpPYIOBaHUS, HCIOIB3YEeMOrOo B  TpoIleccax
ITOJITOTOBKHM M OYHUCTKHU BOJIBI;

- POBOJIUTH SKCTIICPUMEHTHI 110 33/IaHHBIM METOIUKAM U aHATU3UPOBAThH PE3YJIbTAThl SKCIICPUMEHTOB.
Brnaoems.:

- HaBblKaMu pabOTBI C KarajoraMd W JOKYMEHTAIlMed OTEYECTBCHHBIX U 3apyOeKHBIX
IIPOU3BOIUTEIICH PEAKTHBOB U 0CO00 YHCTHIX BEIECTR;

- METOJIaMU TEOPETUYECKOTO M IKCIEPUMEHTAIBHOIO HMCCIEAOBAHUS TEXHOJOTHYECKUX IMPOIIECCOB
MOJIyYEHHUSI PEAKTHBOB M 0CO0O0 YMCTHIX BEIICCTR;

- METOJIaMH OTIpeICNICHUs] Ka4eCTBa PEAKTUBOB M 0CO00 YHCTHIX BEIIECTB.

3. Kparkoe comepxanue Q1M CUMILIHHBI.

Moayb 1. OcoOeHHOCTH YUCTON BOABI, €€ MPOU3BOJCTBA U KOHTPOJs. Dr3nueckre MEeTOIbl OUUCTKH.
[TokazaTenu kauecTBa BoJbl. MeTObI X onpeaenieHus. TpeOoBaHUs K KAUYECTBY BOJIBI: MUTHEBOM, IS
MIPOMBILIJIEHHOCTH W 3HEPreTUKH, ISl TalbBAaHUYECKUX IPOU3BOJACTB, IS 3JEKTPOHHOW TEXHHKH,
0c000 YHCTO.

[Ipumecu B npupoiHO# Boae. MeToabl UX yJaneHusl.

CpaBHeHHE METOJ0B OUYMCTKH BOJBI. CrOCOOBI BOJOMOATOTOBKH. METOAbl OYMCTKUA OT B3BEIICHHBIX
YacTHII.

du3ndyecKkue METObl OYMCTKH: OTCTaWBaHKE, (DUIBTPOBAHUE YEPE3 3CPHUCTHIC 3arpy3KH (HACHIITHBIC
GUIBTPHI MEPUOJUYECKOrO ACUCTBUS, (GUIBTPHI C IUIABAIOIIEH 3arpy3Kod, (GUIBTPHl HEMPEPHIBHOTO
necTBus ). OWIBTPYIONINE 3aTPy3KH TSI MEXaHUYECKUX (DHUIIBTPOB.

OubTpoBaHUE Yepe3 MOPHUCTYIO Heperoponky. MemOpanHbie MeTonbl. TpeOoBaHUS K MeMOpaHaM.
OcHOBHBIE TOKa3aTenu MeMOpaH M MeMOpaHHBIX mporeccoB. Marepuansl MeMOpaH. Buabl
O6apomeMOpaHHBIX MPOLIECCOB BOJOOYUCTKH (MuKpoUIBTpAIHS, yIbTpapuIbTpaIus,
HaHo(UIbTpaIus, oOpaTHbI ocmoc). Opranuzanusi Tpoiecca (QUIbTPOBAHUS, THIIBI aIIapaToB.
CpaBHeHHE BapUaHTOB aMmaparypHoro odopmieHuss MeMOpaHHBIX IPOLECCOB. Y CTaHOBKHU
MeMOpaHHON OYHCTKH BOJIBI.

Moayab 2. XuMuyeckue U GU3NKO-XUMUYECKHUE METOABI OUUCTKU BOJBI.

XuMHuueckue MeToabl ouucTKH Bojabl. [Iporeccwl okucnenus. OcamutenbHbie MeTONbl. OcaxaeHue
METOJIaMHU U3BECTKOBaHUS U COJ0oU3BecTKOBaHMs. O0e3xKene3nBaHue.

Koarynsauusi. OCHOBBI TEXHOJIOTMH Koaryisiuu. Heopranwdeckue M OpraHUYECKHE KOaryJsHTHI.
OoKyISIIUA.

Mertonabl 06€33apaxuBaHusI BOJIBI.

OU3NKO-XUMUYECKUE METOABI OUUCTKU BO/BI. COpOIIMOHHBIE TPOIIECCHI; UCTIONB3YEMbIe COPOCHTHI.
HNonnbrit oOMeH. OcCHOBHbIE XapaKTepUCTHKH HOHUTOB. CoBpeMeHHbIE HOHHTHI. PereHeparus
MOHUTOB. [IpombIlIIeHHBIE U OBITOBBIE HOHOOOMEHHBIE YCTAaHOBKH. DUIBTPBI CMEIIAHHOTO JCWCTBHUS.
JuctumisinoHHble (peKTU(PHUKAIIMOHHBIE) METOIBI.

OcoOeHHOCTH TIPOBENEHUS TpoIlecca MPU MallbIX cojaepkaHusx npumeceid. CrocoObsl opraHU3aluu
JTUCTUJUISIIIMOHHBIX TporieccoB. [IpocTas meperonka, pekTudukarms,

Ywmsiraenue Bonbl. Pearentneiit metoa. Monnslit oOmMeH. Tepmuueckue meToasl. CpaBHEHHE METO/IOB
o0eccouBaHusl.

MemOpaHHBIE METOBI YMSITYCHHS U 00ECCOTUBAHUS BOJIbI. XUMUYECKHE PeareHThI sl MeMOpaHHOU
TEXHOJIOTHU. BJIOKM MpUTOTOBIIEHUS U JO3WPOBAHUS XUMHUYECKHUX peareHTOB. KOHAMIIMOHMpOBAaHUE
BOJIBL.

Monayas 3. BogonoarotoBka B TEXHOJIOTUH HEOPTaHUYECKUX BEIIIECTB.

[Ipumepsl BOJOMOJATOTOBKM B TEXHOJIOTMM HEOPraHMYECKMX BellecTB. BoxonmoarotoBka uist
MIPOM3BOJICTBA MUHEPATHHBIX yIOOPEHUA.



Oco0eHHOCTH MOATOTOBKH BOJBI IS SHEPTOTEXHOIOTUYECKUX CXeM. TeXHOIOTHs BOJOIOTOTOBKH B
MIPOU3BOJICTBE CEPHOM KUCIOTHI.

[Torydenne 0co60 YMCTOM BOJBI. Y CTAHOBKH VISl HCTIOJIB30BAHMSI B MUKPOJJIEKTPOHHKE.

Bo3moxHbIe HampaBiIeHHS COBEPILIEHCTBOBAHHUS CYIIECTBYIOUIUX TEXHOJOTHI BOJOMOATOTOBKH.
MemOpaHHasi TEXHOJIOTUS KaK OCHOBa co3/aHus 3(PPEKTUBHBIX CHCTEM BOIOMOATOTOBKH. [IpuMepsl
UCIOJIb30BaHUS KOMOWHUPOBAHHBIX M KOMIUIEKCHBIX MEMOpaHHBIX YCTAaHOBOK. PeKOHCTpyKIus
CUCTEM BOJOIOATOTOBKH

DneKTpoMeMOpaHHbIE MTPOLIECCHL. DIEKTPOAUAIN3HBINA METO OYUCTKH BOJbl. MemOpaHHas aera3aius.
Oco0OeHHOCTH  TPOEKTUPOBAHMS, OKCIUTyaTallMd W ONTHMH3AIMM  MPOW3BOJACTB. | nOkue
aBromaTtusupoBannbie cuctemsl (["ATIC).

Marepuainsl 1Jist U3TOTOBJICHUS amlapaTyphl.

DKoJoru4eckue npooiaeMbl IPOU3BOACTBA BObI. VICTOUHMKY 3arpsa3HeHHs OKpyKatouieit cpeabl. [lytu
CHUKEHUS KOJMYECTBA OTXO0B, BHIOPOCOB M CTOYHBIX BOJI.

DkoHoMHYecKHe 0cOOeHHOCTH. ChIpbeBasi, JHEpreTUYecKas 1 Apyrue COCTaBiIsIonIe cebecTOMMOCTH
npoaykuuu. [IyTn ux ymeHbIeHuUs.

4. O0beM y4eOHOH JUCHUIIMHBI
4.1. Ounas dopma

Bunet yueGHoI paboTh B 3aueTHBIX equHNLax | B akageM. gacax

O0masi TPpya0oeMKOCTh JAUCHUIJIMHBI MO 5 180

Y4eOHOMY IIaHY

AyIUTOpHBIC 3aHITHS: 2 12

Jlexuunu (Jlek) 1 36

[Ipaktuueckue 3ansatus (I113) 1 36

CamocronTesnnnas padora (CP) 3 108

Buj koHTpoOJISI: 3a4eT ¢ OLleHKOM - 3a0

4.2. 3aounas ¢opma

Buapl yue6HO# paboTh B 3aueTHEBIX enunnnax | B akamem. gacax

O0masi TPpyaoeMKOCTh JAUCHUILIMHBI 1O 5 180

Y4eOHOMY IIaHy

AyIuTOpHBbIE 3aHATHSA: 0,5 18

Jlexruu (JIek) 0,25 9

[Tpaktuyeckue 3anstus (I13) 0,25 9

CamocrositesbHas padora (CP) 4,39 178

Buja koHTpoOJIsI: 3a4eT ¢ OLIeHKOM 0,11 3a0 (4)
AHHOTaUA

paboueii MPorpaMMbl THCHHILTHHbI
«YueoHnas npakruka» (b2.Y.1)

1. Leap yuyeOHOM MPAKTUKHU — MMOJTyYEHUE CTYJCEHTAMHU OOIIUX MPEICTaBIeHUNH 00 OCHOBHBIX THUITaX
XUMHKO-TEXHOJOTHYECKHX MPOIIECCOB, 3HAKOMCTBO C pa0OTON OCHOBHBIX MPHOOPOB 1 000pyIOBaHUS
JUIl  KAHETMYECKMX M TEXHOJOTHMYECKHUX HCCIENOBaHUW, a TaKXke TMOJy4eHUE TNEPBUYHBIX
npodeccHOHABHBIX yMEHUW W HaBBIKOB CaAMOCTOSITEIHBHOTO TBOPYECKOTO BBIMIONHEHUS 3ajad
MPaKTUKH.



2. B pe3yabTraTe u3ydyeHUus JUCHHUILIMHBI 00y4aIONIUiics M0 NPorpaMMe 0aKajaBpuaTa 10/ KeH
Obaaoams crnenyromumu npodeccuonansabivu (I1K) koMneTreHIusIMu:

— TOTOBHOCTH K OCBOCHHIO U 3KCILTyaTallid BHOBb BBOAMMOro obopynoBanus (I1K-8);

— CIOCOOHOCTh aHAM3UPOBATh TEXHUYECKYI0 JIOKYMEHTAlMI0, Moa0upaTh 000pyaoBaHuE,
TOTOBHTH 3asBKH Ha IpHoOpeTenne u peMoHT obopyaoBanus (ITK-9);

— CHOCOOHOCTh IUIAHMPOBAaTh M TNPOBOAMTH (PU3MYECKHE M XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOJIUTH 00PaOOTKY MX pPE3yabTATOB M OIIEHWBATh MOTPEIIHOCTH, BBIIBUTaTh THIOTE3bI U
YCTaHABIMBATh TPAHUIBl WX TNPUMEHEHHs, MPUMEHITh METOJbl MaTeMaTH4YEeCKOTro
MOJICTTUPOBaHMsI, TECOPETUIECKOTO U dKCIIepuMeHTaabHOro uccaenopanus (I1K-16);

— TOTOBHOCTH HCIIOJIb30BaTh 3HAHHE CBOMCTB XHMMHUYECKUX JJIEMEHTOB, COCOUHEHUI U
MaTepUaJIOB Ha UX OCHOBE JIJIs pelieHus 3a1a4 npodeccuonanbHoi aesteaprocty (ITK-18);

— TOTOBHOCTH HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PUM3MYECKHX 3a/1ady, CaMOCTOSTEIHLHOTO
npuobperenus: GU3NUECKUX 3HAHUH, JUIS MOHUMaHHs paboThl MPUOOPOB M YCTPOUCTB, B TOM
YHCIIE BBIXOIAIINX 32 TPEIesibl KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19);

— TOTOBHOCTh HM3y4aTh HAyYHO-TEXHHYECKYI0 HH(OpPMAIMIO, OTECYECTBEHHBIM M 3apyOe:HBIH
ombIT 110 TeMatuke ucciaenoBanus (ITK-20).
3nams:

— OCHOBHBIE CIIOCOOBI MOJATOTOBKU 00PA3IOB sl UCCIIEeI0OBAHUIA;

— OCHOBHBIE (PMBHUKO-XHUMHUYECKHE, (UZUKO-MEXaHUYECKHUE M TEXHOJIOTUYECKUE XapaKTePUCTUKU
00pasIoB.

Ymemo:

— paccuuThIBaThb HEOOXOJMMBIE TEXHOJOTHYECKHE TIapaMeTphl IMPOIECCOB Pa3JIOKEHUS,
pacTBOpPEHUS, KPUCTAUIU3ALMU, OCAXKACHUS, CYIIKH, aCOPOLIUU.

Braoemy:

— KOMIUJIEKCOM 0a30BbIX 3HAHUH MOCIEI0BATEIbHOCTH TEXHOJIOTHYECKHUX OTEpallHii;

— HaBBIKAMU M3JI0KEHUS TOJYYEHHBIX 3HAaHMH B BUAE OTYETa O MPOXOXKAECHUU TNPAKTHKH,
ONUCaHMUS HUCXOJHBIX MapaMEeTPOB XHMMKO-TEXHOJOTMYECKMX IPOLIECCOB Pa3IOKEHHUS,
pacTBOpEeHUS, KPUCTAIUIN3ALUN, OCAXKACHUS, CYILIKH, aCOPOLIUH.

3. Kparkoe cogep:kanue y4eOHOM NPAKTHKH

VYyeOHasi mpakTHKa IpoBoAUTCS B 4 cemecTpe B (opMe TEOPETHUECKHUX 3aHSITUN U 1a00paTOPHBIX
pabor.

1. OcHOBHBIE 00JIACTH MTPAKTHYECKOTO TPUMEHEHHUS DIIEKTPOXUMHUH [T YETIOBEYECTBA.

2. Heopranuueckue TeXHOJIOTUU U OXpaHa OKPYXKaroIled Cpe/ibl.

3. OCHOBBI XMMHMKO-TEXHOJIOTMUECKUX Mpo1ieccoB. [loaroroska o0Opa3nos Juist UcCIe10BaHUM.

4. CoBpeMeHHbIE TEXHOJIOTUU 1 000pyI0BaHNE B HEOPTraHUYECKON XUMUH.

5. DKCTIepIMEeHTaIbHOE OCBOCHUE OCHOBHBIX CTAIHMi M METOJIOB KOHTPOJISI XUMHUKO-TEXHOIOTUIECKIX
MIPOILIECCOB U KayecTBa MPOTYKIHH.

6. [lonroroBka oTyeTa 0 NPOXOKACHUN YUEOHON MPAKTUKH.

TpeboBanusi, npeabsBiIsieMble K HAUCAHUIO W TPEICTABICHUIO OTYETa M IMOATOTOBKH pedepara Ha
3aJlaHHYIO TEMY.

Conepxanue yuyeOHOM MPAKTUKHU ONPENENSIeTCs ¢ y4EeTOM BO3MOXKHOCTEH M HMHTEpecoB Kadeapsl U
MPUHUMAIOIIECH OpraHu3alHH.

4. O0beM y4eOHOI NPAKTHKH

4.1. O4Hoe oTAEC/ICHUE

B 3auernpix | B akanem.

Bunsl yueOHol paboTh
eIMHUIIAX qacax

O0mas Tpy10eMKOCTh AMCUMILIMHEI 110 y4eOHoMy miany | 3.0 108

CamocrositenbHas pabota (CP) 3,0 108

CamocTosTenbHOE MOTy4YeHHEe M OCBOCHHE 3HaHuil, ymenuii | 3,0 108




1 HaBBIKOB B COOTBETCTBHU C nporpaMMoﬁ

Bua uTOroBOro KOHTpOJISi: 3a4eT ¢ OLEHKOM - 320

4.1. 3aouHoe oTHC/ICHHE

B 3auerHpix | B akanem.

Bupl yueOHO# paboThI S — qacax
OO0mast Tpy10eMKOCTh JUCHHUIIIMHBI 110 y4eOHOMY I1aHy | 3.0 108
CamocrositenbHas padota (CP) 2,89 104
CamocrosTenbHOE MOIYYEHUE U OCBOCHHE 3HaHUM, YMEHUHN 2.89 104

Y HAaBBIKOB B COOTBETCTBHH C IPOTPAMMOIA

Bua HTOroBOro KOHTPOJISAA: 3a4€T ¢ OLEHKOU 0,11 3a0(4)

AHHOTAUA
padoueii MporpaMmmbI
HAY4YHO-HCcJIen0BaTeIbcKoii padoTs! (62.H.1)

1. Ilesqs Hay4YHO-HMCCIEA0BATEIbCKOM PadoThl — GopMHUpOBaHUE NMPO(HECCHOHAIBHBIX KOMIIETEHIMH
IIOCPEICTBOM IUIAHUPOBAHMS U OCYIIECTBJICHUS JKCIEPUMEHTAIBHOW JNEATEIIBHOCTH HAa OCHOBAaHUU
0a30BbIX U CIEIHUATBHBIX JUCLUIUINH, a TAK)KE CAMOCTOSTENILHO N3YUYEeHHON HH(OpMaIUH.
OcHoBubiMu 3amauamMu HUP sBisiercss mpuoOpeTeHHe HABBIKOB IUIAHUPOBAHHS M BBITIOJTHEHUS
Hay4YHO-MCCIIEI0BATENbCKOM paboThl; 00paboTKa, HHTEpHpeTanuss U HPEJCTaBICHHE HAayYHBIX
Pe3yJIbTaTOB; MOJArOTOBKA K BHIMOJIHEHHIO BBIITYCKHON KBAIU(PUKALIMOHHON paOOTHI.

2. B pe3yabTaTe M3y4eHUsl AMCHMILINHBI 00y4al0MIACA 10 MporpaMMe 0aKajIaBpuaTa J0JKeH
Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTHUECKHUH MPOLIECC B COOTBETCTBUU C
periIaMeHTOM M UCHOJIb30BaTh TEXHUUECKUE CPEICTBA JUIsl U3MEPEHUSI OCHOBHBIX ITapaMeTPOB
TEXHOJIOTMYECKOTO TpoIiecca, CBOMCTB chipbs u npoaykiuu (ITK-1);

— TOTOBHOCTBIO IPUMEHSTh AHATUTHUECKUE U YHCIICHHBIE METO/IbI PEILIEHHs! TOCTABIEHHBIX
3ajJa4, UCI0JIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJIOTUH, TPOBOIUTH 00pabOTKyY
MH(}OPMALINY C UCTIOIb30BAaHUEM MPUKJIIAJHBIX TPOIrPAMMHBIX CPEJCTB CPeEepbl
po¢eCCHOHATILHOMN 1eATENIbHOCTH, UCI0Ib30BATh CETEBbIE KOMITbIOTEPHBIE TEXHOJIOTUHU U
0a3bl JaHHBIX B CBOEH MPOo(eCcCHOHaIbHON 00J1aCTH, MAKEeThl MPUKIIAJAHBIX IPOrPAMM IS
pacuera TeXHOJOTHUECKUX TapameTpoB obopynoBanus (I1K-2);

— TOTOBHOCTBIO UCIIOJIB30BaTh HOPMATUBHBIE TOKYMEHTHI 110 Ka4eCTBY, CTaHapTU3AlNU U
cepTu(dUKaMK MPOIYKTOB U U3JIEINMA, SIIEMEHTHl S)KOHOMUYECKOT0 aHAJIN3a B IPAKTHUECKON
nesrenpHocTH ([TK-3);

— CIIOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PELIeHHUsI PU pa3paboTKe
TEXHOJIOTUYECKUX MPOIIECCOB, BEIOUPATH TEXHUUECKUE CPEJICTBA U TEXHOJIOTHH C YIETOM
IKOJIOTMIECKUX nocieacTBrid ux npumenenus (I1K-4);

— CHOCOOHOCTBIO MCIIONIB30BaTh MIPaBUiIa TEXHUKH O€3011aCHOCTH, TPOM3BOJICTBEHHOM
CaHWUTApPHUH, TOXKAPHOI 0€301MaCHOCTH U HOPMBI OXPaHbI TPYJIa, U3MEPSTh U OLIEHUBATh
rapaMeTpsl MPOU3BOJCTBEHHOTO MUKPOKJIMMATa, YPOBHS 3alIbIJIEHHOCTH U 3aTa30BAHHOCTH,
nryma, 1 BUOpanuu, ocBemeHHocty pabounx mect (ITK-5);

— CIIOCOOHOCTBIO HaJaXKUBATh, HACTPAUBATh U OCYILECTBIISITh IPOBEPKY 000PYIOBaHUS U
nporpammiubix cpencts (ITK-6);

— CHOCOOHOCTBIO MPOBEPATh TEXHUUECKOE COCTOSIHUE, OPraHU30BBIBATh MPO(UIAKTUYECKHE
OCMOTPBI ¥ TEKYILIUH PEMOHT 000pYI0BaHMsI, TOTOBUTh O0OOPYAOBAaHHE K PEMOHTY U
npuHUMaTh 00opynoBanue u3 pemonta (I1K-7);



— CHOCOOHOCTBIO aHATM3UPOBATH TEXHUYECKYIO TOKYMEHTALMIO, TOAOUPATh 000pYAOBaHHE,
TOTOBHTH 3asBKH Ha IproOpeTenne u peMoHT obopyaoBanus (I1K-9);

— OpraHU3alOHHO-YIPAaBIECHYECKAs IEATEIbHOCTS!

— CcIocOOHOCTBIO aHATTM3UPOBATh TEXHOJIOTUYECKHI Tipoliecc kKak 00bekT ynpasienus (I1K-12);

— TOTOBHOCTBIO OIPENIENIATh CTOMMOCTHYIO OLIEHKY OCHOBHBIX IPOU3BOICTBEHHBIX PECYPCOB
(TIK-13);

— TOTOBHOCTBIO OPIaHU30BBIBATh PaOOTY UCIIOJHUTEIEH, HAXOIUTh U IPUHUMATh
YIIPaBJICHYECKUE PEIICHHs B 00JIaCTH opraHu3anuu u HopmupoBanuu Tpyaa (I1K-14);

— TOTOBHOCTBIO CUCTEMATH3HPOBATh U 00001ATh HH(POPMAIIHIO IO UCIIOIB30BAHUIO U
dopmupoBanuto pecypco npeanpusitus (ITK-15);

— Hay4YHO-MCCIIEJJOBATENIbCKAS JESITEIbHOCTD:

— CHOCOOHOCTBIO TNIAHUPOBATH M MMPOBOAUTH (PU3UUECKUE U XUMUYECKHUE IKCTIEPUMEHTHI,
MIPOBOJIUTH 00pabOTKY MX PE3yJIbTaTOB U OLEHUBATH MOTPEIIHOCTH, BBIABUTATh THIIOTE3BI U
yCTaHaBJIMBATh TPAHULIBI UX IPUMEHEHUS, IPUMEHSTh METO/Ibl MAaTEMATUYECKOI0 aHaIMu3a U
MOJICTTUPOBAHMSI, TECOPETUIECKOTO U IKCIIepuMeHTa bHOro uccienosanus (I1K-16);

— TOTOBHOCTBIO IPOBOJIUTH CTaHJAPTHBIC U CePTU(UKALMOHHBIE UCTIBITAHUS MaTEPUAJIOB,
U3Jeui ¥ TexHoJaoruueckux mporeccos (ITK-17);

— TOTOBHOCTBIO UCITIOJIF30BATh 3HAHUE CBOWCTB XUMHYECKUX IIEMEHTOB, COSTUHEHHUHA U
MaTepUaJIOB HA UX OCHOBE JIJIs peLIeHus 3a1a4 npodeccuonanbHol nestenaprocty (I1K-18);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOPUH JJIs peLLICHHS
BO3HUKAIOIMINX (PU3MUECKUX 3a]ay, CAMOCTOATEIBHOI0 IPUOOpeTeHNs (PU3NUECKUX 3HAHUH,
IUTs TOHUMAHUS TPUHIUIIOB paOOTHI IPUOOPOB U YCTPOUCTB, B TOM YHCJIE€ BBIXOASAIINX 32
npeJielbl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus (ITK-19);

— TOTOBHOCTBIO U3y4aTh HayYHO-TEXHUYECKYIO HH(OPMAIIHIO, OTE€YECTBEHHBIN 1 3apyOe/KHBIN
OmbIT 110 TeMatuke uccienoBanus (I1K-20).
3namo:

— TIOPS/IOK OpraHW3alWy, IUIAHWPOBAaHUS W TPOBEICHHS HAYYHO-HCCIIEIOBATENBCKUX paboT ¢
UCIOJIb30BAHUEM TOCIEHNUX HAYYHO-TEXHUUECKUX JOCTH)KEHUH B TaHHOM 001acTy;

— TEOPEeTUYECKHE OCHOBBI XUMHKO-TEXHOJIOTHIECKUX MPOIECCOB;

— CBOWCTBa XUMHUYECKUX DJIEMEHTOB, COSTMHEHUN U SJICKTPOIHBIX MaTEPUAIOB HA UX OCHOBE IS
peleHus HayqYHO-MCCIIeI0BaTeIbCKUX 3a1ad.

Ymemy:

— OCYUIECTBIIAATH MOUCK, 0OpabOTKY M aHaJIN3 Hay4YHO-TEXHUYECKOW MH(OpMaLUU MO0 MPOPUITIO
BBITIOJIHEMOW Pa0OTHI, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTb Ha COBpPEMEHHBIX Hpubopax ansd  (U3MKO-XUMHYECKUX  HCCIEIOBaHUH,
OpPraHU30BBIBATh NPOBEJICHHE SKCIEPUMEHTOB M HCHBITAHUH, NMPOBOAUTH UX 00pabOTKYy M
aHAJM3UPOBATH PE3YIIbTATHI;

— TPUMEHSTh TEOPETUYECKHE 3HAHUSA, IOJyYEeHHbIE MpPHU HM3YyYEHUH €CTECTBEHHO-HAYUHBIX
JMCLUIUIAH JIJIs1 aHAJINU3a SKCIIEPUMEHTAIbHBIX JIaHHBIX;

Bnaoemw:

— OCHOBHBIMH HAaBBIKAMU OpraHU3allMd HAyYHO-HCCIEIOBATENbCKUX ¢ TEXHOJIOTHUECKUX
IKCIIEPHUMEHTOB;

— MeTOJIaMH TOMCKa ¥ W3YYCHHS HAyYHO-TEXHWYECKOH WH(pOpMamuu TIO TEMAaTHKe
HCCIEI0BAHUS.

3. Kpartkoe cogep:xanue TUCUMILIMHbI

B nporiecce ocBoeHMs TUCIMITIIMHBI 00YYarOIUIACS AODKEH MOATOTOBUTH M MPEJCTABUThH K 3alIUTE
Hay4yHO-HccienoBaTenbekyto padoty (HUP), BeimonHeHHYI0O HA COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU
Y TEXHUKH U COOTBETCTBYIOLIYIO BEIOPAHHOMY HAIIPaBJICHHIO MOATOTOBKH U IPOTpaMMe 00yUeHHsI.

B mpeacraBnennoi k 3ammure HUP nomkHBI MONMY4YUTh OTpaKeHHE 3HAHUS M HABBIKH, IOJTYYEHHBIE
o0yJaroImuMcs TP OCBOEHUH MpOrpamMMbl OakaiaBpuara, B TOM YHCIE NPU MU3YyYEHUHU CIIEHUATBHBIX
nucuuruinH.  IIpeacraBnennas k 3amure HUWP nmomkHa coaepkarb OCHOBHBIE TEOPETHUYECKHE



MOJIOKECHHUS, IKCIEPUMEHTANIBHBIEC PE3YNIbTAThl, MPAKTHUYECKUE IOCTH)KCHHUS, BBIBOJLI MO paboTe u
CHHUCOK ILIUTUPOBAHHON HAay4YHO-TEXHUYECKOW JMTEpaTyphl, BKJIOYas IMYOJUKALUU B HAyYHBIX

KypHaJIax 1Mo TeMaTHKe paboThI.

4. O0beM y4eOHOI NPAKTUKH
4.1. OuHoe oTaeJeHne

o B zavernrix | B akamewm.
Bunpl yueOHoI paboThI
SIMHUIIAX yacax
OO01mast Tpy10eMKOCTh JAMCHHMILIMHBI 10 y4eOHOMY IJ1aHy | 3.0 108
CamocrositenpHas padota (CP) 3,0 108
CaMocTosTeNbHOE MOYYEHUE U OCBOCHHE 3HAHUM, YMEHUNI 30 108
Y HaBBIKOB B COOTBETCTBHH C MPOTPaMMOK '
Bua uTOoroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM - 320
4.2. 3aouHoe oTae/IeHHE
o B 3auernrix | B akagem.
Bunel yue6HoI paboThI
eIUHHIIAX yacax
O0mas Tpy10eMKOCTh AMCHMILIMHEI 110 y4eOHOMY ILuIany | 3.0 108
CamocrositesbHas padora (CP) 2,89 104
CaMocTosTEeIbHOE OCBOCHHE 3HAHUM, YMEHUH M HaBBIKOB B 289 104
COOTBETCTBHUH C IMTPOTPAMMOIL '
Bua uTOroBOro KOHTpOJIA: 3a4eT ¢ OLEHKOM 0,11 3a0(4)

AHHOTAIUA
padoueii mporpaMMbl JTUCUUIIMHBI
«[IpousBoacTeeHnas npakruka (b2.11.1)

1. Henb nNpakTUKH — TPaKTUYECKOE HW3YYEHUE TEXHOJOTMUYECKUX CTaJuid IMPOU3BOJCTBA
HEOPraHUYeCKOW BEIIECTB, CTPYKTYpPhl MPEANpPHUATHS, METOJOB U OCOOCHHOCTEHW ympaBIICHHs
MIPOM3BOJICTBEHHBIM TiporieccoM. DopMupoBaHue y 0OOydarolmerocss CHoCOOHOCTH OCYIIECTBISATH
TEXHOJIOTMYECKHI MPOLIECC B COOTBETCTBUU C PETIAMEHTOM.

2.B pe3yabTaTe U3yueHus! AUCHUIIMHBI 00yYAOUIUICA MO MPorpaMMe 0aKajIaBpUaTAa JT0JIKeH:
Obnaoams crnenyromumu npodeccuonansabiMu (I1K) komnereHnusaMu:

— CHOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOTUYECKHUN TPOIECC B COOTBETCTBHH C
pErJIaMeHTOM M HCIIOJIB30BaTh TEXHHUYECKUE CPEACTBA JUISI U3MEPEHUSI OCHOBHBIX ITapaMEeTPOB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIphs 1 mpoaykiuu (ITK-1);

— TOTOBHOCTBIO TMPHUMCHSITh AHAIATHYCCKUE W YHCICHHBIE METOJbI PEIICHUs TOCTaBICHHBIX
3a/1a4, UCIOIb30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTUU, MPOBOJUTH 0OpabOTKY
nHQOpPMAIMA  C  WCIOJNB30BAaHWEM  IMPHUKJIAJHBIX  IPOTPAMMHBIX  CPEACTB  cepbl
npodeccHoHaNBbHON JESITEeNFHOCTH, HCIONh30BAaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTHH U
0a3pl MaHHBIX B CBOEH TPO(ECCUOHATHLHOW O00JACTH, MaKeThl MPHUKIATHBIX MPOTPaAMM IS
pacuera TeXHOJIOTHYECKUX mapameTpoB obopynoBanus (I1K-2);

— TOTOBHOCTBIO HCIIOJb30BaTh HOPMATHUBHBIC JIOKYMEHTHI IO Ka4deCTBY, CTaHIAPTU3AIHWUA H
cepTu(UKAIMK MPOJTYKTOB U U3JICIIHIA, SJIEMEHTHI S3KOHOMHUYECKOTO aHaIN3a B MPAKTUYCCKOM
nesrenpHocTH ([TK-3);



CHOCOOHOCTBIO  NPUHMMATh KOHKPETHbIE TEXHHUYECKHE pElIeHHs Tpu  pa3paboTke
TEXHOJIOTUYECKHUX IPOILIECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJOTHUU C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (IK-4);

CIIOCOOHOCTBIO  HCIIOJIB30BAaTh  MpaBuUjia TEXHUKU O€30MacHOCTH, MPOU3BOJICTBEHHOM
CaHUTApUU, TOXKApPHOM OE30MaCHOCTH M HOPMBI OXpaHbl TPyla, U3MEPATh U OICHHUBATH
napaMeTpsl MPOU3BOJCTBEHHOTO MHKPOKJIMMATa, YPOBHS 3allbJICHHOCTH M 3ara3oBaHHOCTH,
Iryma, 1 BUOpanuu, ocsemeHHocTa padbounx mect (ITK-5);

CHOCOOHOCTBIO HaJlA)KMBaTh, HACTPAWBATh W OCYLIECTBISATH NPOBEPKY OOOPYHAOBaHUS U
nporpammubix cpencts (ITK-6);

CIIOCOOHOCTBIO TPOBEPSATh TEXHUYECKOE COCTOSIHHE, OpPraHU30BBIBATH NPO(MUIAKTHUYECKHE
OCMOTpPbI M TEKYyIIUH pPEMOHT OOOpYyIOBaHUS, TOTOBUTH OOOPYJOBaHHE K PEMOHTY H
npuHUMaTh o0opynoBanue u3 pemonta (I1K-7);

TOTOBHOCTBIO K OCBOCHUIO U SKCILTyaTal[ii BHOBb BBOAMMOTr0 obopymoBanus (ITK-8);
CIIOCOOHOCTBIO aHAIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAallMI0, MOA0HpaTh 0OO0pYIOBaHHE,
TOTOBHUTD 3asBKH Ha MPHOOpeTeHre 1 peMOHT obopynoBanus (ITK-9);

CIOCOOHOCTBIO TIPOBOJMTH aHAIN3 CHIPbS, MATEPHAJIOB U TOTOBOW MPOIYKIMH, OCYIIECTBISATh
OIIEHKY pe3ysibTaToB ananu3a (I1K-10);

CIOCOOHOCTBIO BBISIBISITH M YCTPAHATH OTKJIOHEHHS OT PEXKHMOB PabOTHI TEXHOJIOTHYECKOTO
000pyI0BaHUs M MapaMeTPOB TexHoorundeckoro mpoiuecca (IK-11);
OpraHU3aIMOHHO-YIIPaBlIeHYeCKas 1eATeIbHOCTb:

CIMOCOOHOCTHIO aHATM3UPOBATH TEXHOJOTHMUYESCKUH Mporiece Kak 00bekT yrnpasienus (ITK-12);
TOTOBHOCTBIO OMPEENATh CTOMMOCTHYIO OIEHKY OCHOBHBIX IPOU3BOJCTBEHHBIX PECYPCOB
(TIK-13);

TOTOBHOCTBIO ~ OPTaHM30BBIBATH  pabOTy  HCIOJIHUTENECH, HaXOIUTh W  NPUHUMATh
yIIPaBICHYECKHE PEIICHHS B 00JIACTH OpraHu3aiuy u HopmupoBanuu tpyaa ([1K-14);
TOTOBHOCTBIO CHCTEMAaTHU3HpOBaTh M 0000maTh WHGOPMALMIO 10 HUCHOJIB30BAHUIO H
dopmupoBanuto pecypcos npeanpustus (ITK-15);

HAY4YHO-MCCIIEJOBATENbCKAS S TEIbHOCTD:

TOTOBHOCTBIO MPOBOJUTH CTaHAAPTHBIE M CEPTU(PUKAIMOHHBIE WUCHBITAHUS MaTepHAalOB,
u3JIeui 1 TexHomorndeckux mpoieccos (ITK-17);

TOTOBHOCTBIO HCITOJIb30BaTh 3HAHWE CBOWCTB XWMHYECKHX DJEMEHTOB, COCIUHEHUH U
MaTepUaJIOB Ha UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccnonanbHoi nesteraprocty (I1K-18);
TOTOBHOCTBIO ~HCIIOJIb30BaTh 3HAHMS OCHOBHBIX (DM3MYECKUX TEOpHHM Il  pelIeHus
BO3HHUKAIOMINX (DU3MYECKUX 3a/lady, CAMOCTOSITEIBHOIO NMPHOOpeTeHHs (U3NUECKUX 3HAHHM,
IUIE TIOHWMaHUs TIPUHIMIIOB pa0OTHl MPHOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOMAIINX 32
npeiesbl KOMIIETEHTHOCTH KOHKpeTHOTro Hampasienus ([TK-19);

TOTOBHOCTBIO M3Y4aTh HAYYHO-TEXHHUYECKYIO WH(OPMAIINIO, OTEUECTBEHHBIH W 3apyOeHBIH
ombIT 1o Tematuke uccienoBanus (ITK-20);

3namey:

TEXHOJIOTUIECKHE TPOIIECCH 1 OCHOBHOE TEXHOJIOTHYECKOE 000pyI0BaHNE, HCITOIB3YEMOE MPH
MOJIyYUEHUHU COJIeH, KHUCIOT, Ieio4Yeil, MHHEpalbHbIX YAOOpEHUH U APYrux NPOAYKTOB
HEOPTaHWYECKON XUMUU;

OCHOBHBIE TIPUHIIHITBI, METOBI U (POPMBI KOHTPOJISI TEXHOJIOTHYECKOTO MPOIEcca W KauyecTBa
TIPOJlKLIHH;

OCHOBHBIE HOPMATHUBHBIC JOKYMEHTHI 110 CTaHIAPTH3AIMH U O00OPYIOBAHUS U CEPTUDUKAITUH
IPOJTYKLIUH;

npaBUia TEXHUKH O€30MacHOCTH W IPOU3BOJICTBEHHOM CaHMTApHUU; OPTaHU3ALUOHHYIO
CTPYKTYpY NPEATIPUSTHUS;

Ymemo:

UCMOJNb30BaTh  TEXHUYECKHE  CpeACTBa  JUId  H3MEPEHHs  OCHOBHBIX  IapaMeTpOB
TEXHOJIOTUYECKOTO MpOolecca IPOU3BOJICTB HEOPIraHNYECKUX BEILECTB;



— aQHATU3UPOBATh TEXHUYECKYIO JOKYMECHTAIIMIO, PEaM30BBIBATH HA MPAKTHKE TpPEeOOBaHUS
HOPMATHBHOM JTOKYMCHTAIIHH.
Braoems:

— MeTogaMd  moa0opa  TEXHOJIOTHYECKOro  O0OpYyIOBaHHUS,  METOJAMH  YIPaBICHHS
TEXHOJIOTHYECKUMH TPOLIECCAMHU IIPOM3BOJICTRA,

— METOJaMH OCYIICCTBICHHS TEXHOJIOTHYECKOTO MPOIECC B COOTBETCTBUH C PETIIAMEHTOM.

3. KpaTkoe conepkaHue JUCLIUILINHBI

[Ipon3BocTBEHHAs IPAKTUKA COCTOUT U3 ABYX 3TaIlOB:

03HAaKOMJICHHE C TEXHOJIOTUEHN NPOU3BOACTBA HEOPIraHUUECKUX BEILECTB;

IIPAKTUYECKOE OCBOEHHE TEXHOJOTMYECKHUX IMPOLIECCOB MU METOJIOB MX KOHTPOJIS Ha MPEANPUITHU B
COOTBETCTBUH C HHIUBUIYaJIbHBIM 3aJaHUEM.

1. DKCKYpCHOHHOE 03HAKOMJICHHE C TEXHOJIOTHUEH MPEANPHUATHS COOTBETCTBYIOIIETO POt U cOop
HE00X0AMMOro MaTepHaa JUisl TOArOTOBKH OTUYETa MO MPAKTUKE.

OTuer 1o MpakTUKE BKIIIOYAET:

- ACTOPUYECKYIO CIIPaBKY O IIPEAIIPUATHH;

- HOMEHKJIaTypy BBIITYCKa€MOM MPOAYKLUY;

- BUJIbI U1 HOPMBI PacXofia ChIpbEBbIX MaTEPHUAJIOB;

- OIIMCaHHE OCHOBHBIX TEXHOJIOTMYECKHUX IIPOLECCOB ITPOU3BOJICTBA;

- METOIbl U (POPMBI KOHTPOJISE TEXHOJIOIMUECKUX IPOLIECCOB;

- MEpOIpUATUS IO YCTPAaHEHUIO OTKJIOHEHMH (HapyllIeHUH) peXUMHBIX I[apaMeTpoB pabOThI
000pYyI0BaHUS M TEXHOJIIOTUYECKUX ITPOLIECCOB.

2. llpakTHueckoe OCBOEHHE TEXHOJOTMYECKHX IPOLIECCOB OCYUIECTBISIET B COOTBETCTBUU C
MHIVBUAYAJIBHBIM 33JaHUEM 110 PAKTUKE, KOTOPOE BKIIIOYAET:

- U3y4YEHHE aCCOPTUMEHTA BBIITYCKAEMOW MPOIYKIMH, UX BUIOB U MapoK;

- 1tpedoBanusg ['OCTa, TY u napyroil HOpMAaTUBHOW JOKYMEHTAallMM K KayeCTBY BBIIIyCKaeMOM
IPOJYKLINH;

- U3y4YEHHE ChIPbEBBIX MaTEPUAIIOB U METOI0B BXOJJHOTO KOHTPOJIS;

- U3y4YeHHUE MapaMeTPOB TEXHOJOTHYECKOIo IMpoliecca, MPeAyCMOTPEHHBIX B PErjaMeHTe, U METOJI0B
€ro KOHTPOJIS;

- OIIMCaHMe BUJIa ¥ TUIIa 000pYA0BaHUS AJIsl OCYIIECTBIEHUS TEXHOJIOIMYECKOT0 MPOIlecca;

- IeficTBUS 0OCITYKUBAIOIIEr0 IIEpCOHANa IPU Ype3BbIYaHBIX CUTYalUsX,

- Marepuajbl MO CTPYKTYpe MpPEeANpUsATHS, METOJAM €ro YIpaBJieHUs, CUCTEME cObITa TOTOBOMN

MIPOYKIIHH.

4. O0beM NPOU3BOACTBEHHOM NPAKTHKH
4.1. OuHoe oT/Ae/IEHHE

o B 3auerHpiX | B akazgem.
Bunel yue6HoI paboTh
eIMHUIIAX gacax

OO0masi Tpy10eMKOCTh JUCHHMILIMHBI 10 y4eOHOMY I1aHy | 3.0 108
CamocrositesbHas padora (CP) 3,0 108
[Tocemenue npennpusTui 1,0 36

PaboTa Ha npeanpuaTUN N0 HHANBUAYAIBHOMY 3a/1aHUIO 1,5 54
[TogroroBka u ciaya oT4yeTa Mo NPaKkTHKE 0,5 18

Buja urorosoro KOHTPOJIAI: 3a4€T C OLIEHKOM — 320

4.2. 3a04HoOe OTHC/IeHHE

B 3auetHpix | B akazewm.

Bunsl yueOHol paboThI
eIMHUIIaX | yacax

O0was TPy10eMKOCTh IUCHUILIMHBI 10 y4e0HOMY ILUIaHy | 3.0 108




CamocrositeabHas padora (CP) 2,89 104

[Tocemenue npennpuaTuit 1,0 36

PaboTa Ha npeAnpHUATHN 0 HHAUBUAYAJILHOMY 33 JaHHIO 1,5 o4

[ToaroroBka u cavya oT4eTa MO MPAKTHKE 0,5 18

Buja HTOroBOro KOHTpOJIsA: 324€T ¢ OLEHKOM 0,11 3a0(4)
AHHOTAIUA

padoueii MporpaMMbl THCHHILITHHbI
«IIpenmuniaomuasi npaktuka» (b2.I1.2)

1. Llesib NPAKTHKH — 3aKPEIUICHUE TEOPETHYECKUX 3HAHUH U MPAKTUYECKUX HABBIKOB, MOJTYYECHHBIX B
nporecce 00ydeHHs 1o Imporpamme OakalaBpuaTa; NPHOOpPETEHHE NMPAKTUYECKOrO OMbITa paboThl C
UCTOYHMKAMU HAyYHO-TEXHHUYECKOH WH(OPMAIMM, OIbITa I[OCTAaHOBKM W BBHINOJHEHUS HAY4HO-
UCCIIEOBAaTEIbCKUX M IIPOEKTHBIX 3ajad; OBJAJCHHE METONOJOTHEH U MerogamMu o0paboTKH
pE3yNbTaTOB HMCCIEJOBaHMs; COOp, MOATOTOBKAa W aHAIM3 MaTEepPUalOB IO TEMAaTHUKE BBITYCKHOU
KBaJTM(PUKAITMOHHON pabOTHI.

2.B pe3yabTare N3y4eHHs IMCHUILIHHBI 00y4alOUIMICA 10 PorpaMMe 0aKaJaBpuaTa 0/ KeH:
Obaaoams crienyromumu npodeccuonansabivu (I1K) komneTreHIusIMu:

CIIOCOOHOCTBIO TUTAHMPOBAaTh M IPOBOJUTH (PU3MUYECKHE W XUMHUYECKHE JKCIICPUMEHTHI,
MIPOBOANTH 00paOOTKY MX PE3YJIbTaTOB M OIICHWBATH IOTPEIIHOCTH, BBIIBHTaTh THIIOTE3bI U
yCTaHABIMBATh TPAHUIIBl UX MPUMEHEHUS, IPUMEHITh METOJIbl MaTEeMaTHYeCKOro aHalu3a U
MO/ICIMPOBAHUS, TECOPETUYECKOTO M IKCIIEpUMeHTaIbHOTO recienoanus (ITK-16);
TOTOBHOCTBIO MPOBOJWTH CTAHAAPTHBIE M CEPTU(UKANMOHHBIC WCIBITAHUS MAaTEPHUAJIOB,
U3Jeui B TexHoJaorudeckux mpoueccos (ITK-17);

TFOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOMCTB XHMHUYECKHX D3JICMEHTOB, COCIUHCHHUH |
MaTepUaJiOB Ha UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccnonansHoi nestenaprocty (I1K-18);
TOTOBHOCTBIO HUCMOJB30BaTh 3HAHHUS OCHOBHBIX (DU3MUECKUX TEOPUHl Mg peIIeHUs
BO3ZHUKAIOMINUX (PU3NYECKUX 3a7a4, CAMOCTOSTEIHHOTO MPHOOpeTeHus (PU3NYeCKUX 3HaHUH,
JUTSL TIOHUMaHUSI TIPUHIIAIIOB PabOThI MPUOOPOB M YCTPOMCTB, B TOM YHCJIE BBIXOMSANIUX 32
npeiesbl KOMIIETEHTHOCTH KOHKpeTHOTo Hampasienus (ITK-19);

TOTOBHOCTBIO M3ydYaTh HAYYHO-TEXHHYECKYIO WH(OPMAIIMIO, OTEYECTBEHHBIN M 3apyOC:KHBIH
ombIT 10 TeMatuke uccienoBanus (ITK-20).

3uame.

OCHOBBI OpPraHU3alliy U METOI0JIOTHIO HAyIHBIX HCCIICIOBAHUN;

COBpPEMEHHBIC HAyYHBIC KOHIICTIIIUN TEXHOJIOTUN HEOPTAHUUYECKUX BEIIIECTB;

CTPYKTYPY B METOJIbI YIIPABJICHUS COBPEMEHHBIM ITPOU3BOICTBOM.

Ymemy:

paboTaTh ¢ TEKCTAaMH HAyYHBIX CTaTed OTCUSCTBEHHBIX M 3apyOSKHBIX HAYUYHBIX >KYPHAJIOB,
MOJIB30BAThCS ~ HAYYHO-CIIPABOYHBIM  ammapaTtoM, OQOPMIISITH  PE3YJIbTaThl  HAYIHBIX
HCCIIEIOBAaHUM;

HCIIOJTb30BATh TOJYYCHHBIC TCOPETHUSCKHUE 3HAHUS JTS TOCTAHOBKH 33124 HCCIICTOBAHUS.
Brnaoems:

HABBIKAMU  CaMOCTOSITEIbHONW  Hay4HO-HCCIIEOBATEIbCKOM  JESATeNBbHOCTH, paboThl ¢
HMCTOYHUKAMU Hay4yHOU nH(popManuu, pedepupoBanuss HAyIHBIX MyOIUKAIIHIA;

3. KparTkoe cogep:kaHue JUCHUIINHBI
Tematuka mNpeAIUIUIOMHON TMpPaKTUKU CTYIACHTOB OakanaBpuaTa OIpelesieTcs TeMaTHKOW HX
BBIITYCKHBIX KBAIM(UKALMOHHBIX pabOT M MOXXET MPOBOAMTHCA B HAYYHO-HCCIIEIOBATEIHCKOM HIIH



NPOEKTHOM (opmare (IpU BBHINOJHEHHH HAYyYHO-UCCIENIOBATEIbCKOW WM PacyeTHO-TIPOECKTHON
paboTHl COOTBETCTBEHHO).

Hayuno-uccnenoBarenbckass MpakTHKa IPOXOMUT B HAYYHBIX JaOOpaTOPHsIX, TEXHOJOTHUYECKUX
MOJIpa3JeNICHUsAX, MH(GOPMAIIMOHHBIX LIEHTPaX Hay4YHO-HCCIEI0BATEIbCKOM OpraHu3allud Wi B
naboparopusix Beimyckatomeil kapeaper PXTY um. JI. Y. MenneneeBa. CTyAeHTBI 3HAKOMSTCS C
TeKyIie paboToii 1abopaTopuu, OCBaMBAIOT METOJIbI UCCIEIOBAHUS SIEKTPOXUMUYECKUX MPOLIECCOB
no temaruke BKP, mpoBoaar oraenbHble (PU3MKO-XMMHUYECKHE M TEXHOJOTHUECKHE HCIBITAHHSA,
MpUOOpPETAIOT HABBIKM TOUCKA HAYYHO-TEXHMYECKOH uH(popManuu U paboThl ¢ 0a3zaMu JaHHBIX,
y4acTBYIOT B 00pabOTKe pe3yabTaToOB HCCICIOBAHUS U MIOATOTOBKU UX K ITyOJIHKAIUH.
[IpenmumniomMHasi MpakTUKa CTYIEHTOB, BBIMOJHSAIOIIUX  PACUETHO-NIPOCKTHYIO  BBIMYCKHYIO
KBAJTM(HUKAIMOHHYIO pabOTy, NPOXOJUT B NPOHM3BOJICTBEHHBIX II€XaX M TEXHUYECKUX OTHENax
MPOMBIIIIEHHOTO mpeAnpusatus. CTyAeHTbl 3HAKOMATCS CO CTPYKTYpOH MpeanpusiTiusi, HOpMaTHUBHO-
TEXHOJIOTUYECKOM TOKyMEHTAlUEeH, perlaMeHTaMi IPOU3BOJICTBA, U3YYal0T CUCTEMY MEHEKMEHTA U
KauecTBa mpoAykiuu. OCHOBHOE BHUMAHUE yJEseTCs MPaKTUYECKUM BOIpocaM (PyHKIIMOHUPOBAHUS
TEXHOJIOTUYECKAX JIMHUKA TPOM3BOJCTBA MPOAYKIUH, IMpoOieMaM JIHAarHOCTHKM Opaka TOTOBOM
OPOAYKIIMK M MEpPONpPUATHUSAM [0 €ro yCTPaHeHWI0, BOMpPOCcaM HHTEHCUUKAUUU pPabOThI
TEXHOJIOTUIECKUX JTUHHA.

Bo BpeMs mpoxoxaeHus NpeJAUILIOMHON MPAKTUKH CTYIACHTHI COOMPAIOT MaTepUabl 10 TeMaTHKe
BBIITYCKHOW KBAIM(UKAMOHHOW PabOThI, aHAIM3HPYIOT MX, HAMEUYalOT OCHOBHBIC HAIPABICHHUS M
3aauu paboThl, BEIPAOATHIBAIOT METOIOJIOTHUIO PEIICHUS STUX 3a]1a4.

4. O6beM npeIUIIOMHON PAKTHKH

4.1. Ounas ¢opma

o B 3adernbix | B akanmem.
Bunet yueGHoI paboThl A

eIMHUIAX qacax
OO01mas Tpy10eMKOCTh NPAKTHKH MO y4eOHOMY miiany | 9 324
CamocrositensHas padbora (CP) 9 324
Buja KoHTpOJISI: 324€T ¢ OLIEHKOM - 3a0

4.2. 3aounas gopma

. B 3avernbix | B akanem.
Bunsl yueOHoM paboTh

eIMHHIIAX qacax
OO01mast Tpy10eMKOCTh NPAKTHKH MO y4eOHOMY muiany | 9 324
CamocrostenbHas pabota (CP) 8,89 320
Bua KOHTpoOJIs: 3a4eT ¢ OLeHKOI 0,11 3a0(4)

AHHOTAIUA
pado4eii MPOrpaMmmbl
rocyiapcrBeHHoi uToropoii arrecrauuu (b3)

1. Heap rocysapcTBeHHOl MTOroBOW arrecTauMu — OOBEKTUBHAs OLIEHKA  YPOBHS
cOPMUPOBAHHOCTH  OOIIEKYJIBTYPHBIX,  OOmenpodeccHoHabHBIX U MpodeccroHaIbHBIX
KOMITETCHITMI BBITYCKHUKA YHHBEPCHUTETa, €0 TOTOBHOCTH K BBIOJHCHHUIO MPOQECCHOHATBHBIX
3a/ad.

3agaum rocy1apcTBeHHOH HTOTOBOI aTTECTAMM — YCTAaHOBIICHHE COOTBETCTBHS COJEPIKAHHMS,
YPOBHS U KadecTBa MOJATOTOBKU BhIMycKHUKA TpeboanusiM O®I'OC BO; MmoTuBaIus BEITYCKHUKOB Ha
JTanbHEHIIee TIOBBIIIICHUE YPOBHS KOMIIETEHTHOCTH B wu30paHHOW cdepe mpodeccrnonambHoOM
JeSTeIbHOCTH HAa OCHOBE YIIYOJEHHS M PACHIMpPEHHUs IMOJNYYEHHBIX 3HAHUW W HABBIKOB MyTEM
MIPOJOJDKEHHS TI03HABATEIFHOW JIEATEFHOCTH B c(epe MPaKTHUECKOTO TPUMEHEHHs 3HAaHUU |
KOMIIETECHIIUH.



2. DBbImycKkHUK, OCBOMBIIMI mporpammy OakajaBpuaTa, JOJDKEH 00JIagaTh  CIEAYIOIIMMU
OO0IIEKYJIbTYPHBIMU KOMIIETEHLIUSAMMU:

— CIOCOOHOCTBIO HCIIONB30BAaTh OCHOBHI (puocodpckux 3HAHUK IS (HOPMHPOBAHUS
MupoBo33pendeckoi mosuiun (OK-1);

- CMOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIE ATANbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs 00LIecTBa Uit POpMUpPOBaHUs rpaxaanckoi nosumun (OK-2);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI HKOHOMMYECKHMX 3HAHMM B Pa3IUuYHBIX cpepax
xusHenestensaoctu (OK-3);

- CMOCOOHOCTBIO HCIIONIb30BaTh OCHOBBI IPABOBBIX 3HAHWH B PAa3NUYHBIX cdepax
nestenproctr (OK-4);

- CIOCOOHOCThIO K KOMMYHHUKAIlUM B YCTHOM M NHMCBMEHHOH (opMax Ha pycCKOM U
MHOCTPAHHOM $f3bIKaxX JUIsl PEIIEHUs 3a7ad MEXJIMYHOCTHOIO U MEXKYJIbTYPHOTO B3aMMOACHUCTBUS
(OK-5);

- CIIOCOOHOCTBIO PAabOTaTh B KOJUICKTHBE, TOJIEPAHTHO BOCHPUHHMATH COLIMANIBHBIE,
ITHHUYECKUE, KOH(PECCHOHANIBHBIC U KyIbTypHbIe pasinuuns (OK-6);

- CIIOCOOHOCTBIO K CaMOOpraHu3aliiy U camoodpazobanuto (OK-7);

- CIOCOOHOCTBIO HCIIOJIB30BaTh METOJbl U MHCTPYMEHTBHI (PU3MUECKOM KyJIbTYphl IS
obecrieueH s OJHOLCHHOM COMabHO# U podeccnoHanbHoi aesrensHoctd (OK-8);

- CIOCOOHOCTBIO UCTIONB30BaTh MPUEMBbl OKa3aHHsI EPBOW MMOMOIIH, METOABI 3aIIUTHI B
yCII0BUSX upe3Bbluaiinbix cutyarmii (OK-9).

BeimyckHuk, ocBoMBIIMH ~ mporpaMMmy — OakanaBpuaTa, JOJDKEH — 0o0janaTh  CIEAYHOIIMMHU
obmenpodecCHOHATBHBIMU KOMIICTCHIIASIMH

- CIOCOOHOCTBIO U FTOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B podeccruonanbroi aesreiapaoctu (OIIK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHA O COBPEMEHHOH (H3UYECKOW KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEpPHOCTSIX,  CTPOSHHM  BemlecTBa  JUIi  [TOHMMAaHUS
OKpY’Karoliero Mupa u sipnenuii npupoast (OITK-2);

- TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS O CTPOSHHH BEIIECTBA, MPUPOAE XUMHYECKOU
CBSI3W B PA3MUYHBIX KJIaccaX XUMHYECKHX COCTUHEHWU Ui MMOHMMaHHUS CBOWCTB MaTepHAIIOB U
MEXaHU3Ma XUMUYECKHX MPOLIECCOB, MPOTEKAIIHUX B OKpyxkarouieM mupe (OITK-3);

- BJIaJICHEM TOHUMaHHMsI CYITHOCTH Y 3HAYEeHUS MH()OPMAIU B pa3BUTHH COBPEMEHHOTO
MH(GOPMAIIMOHHOTO OOIIECTBAa, OCO3HAHUS OMACHOCTH M Yrpo3bl, BO3HUKAIOIIMX B 3TOM IIpOIEcCe,
CIOCOOHOCTBIO COONIO/IaTh OCHOBHBIE TpPeOOBaHUS MH(POPMAIMOHHON 0€30MacHOCTH, B TOM 4YHCIE
3aIuThl rocyaapcTBenHol TaiHbl (OITK-4);

- BJIaJICHUEM OCHOBHBIMHU METOJIaMH, CIIOCO0aMM M CPEACTBAMHU IMOJYUYCHHsI, XpaHEHUs,
nepepaboTkn HWH(OPMAIMH, HaBBIKAMH pabOTHl C KOMIBIOTEPOM KaK CpPEIACTBOM YIIPaBIICHUS
urdopmarmeit (OITK-5);

- BJIQJICHHEM OCHOBHBIMH METOJAMH 3allUThl MPOU3BOJCTBEHHOTO TIEpCOHANA U
HaceJIeHUs OT BO3MOXKHBIX MOCIIE/ICTBUI aBapuil, katactpod, cruxuitHbix Oeactuii (OITK-6).
BbimyckHUK, OCBOMBIIMN mporpamMMmy OakajnaBpuara, JOJDKeH 007aaaTeh npodeccHoHaNIbHBIMU
KOMIICTEHIMSIMHA, COOTBETCTBYIOIIUMH BHJaM TpPOPECCHOHATBHON AEATEIBHOCTH, Ha KOTOpHIE
OpHEHTHPOBaHa Iporpamma OakanaBpuara:

- CIOCOOHOCTBIO M TOTOBHOCTBIO  OCYIIECTBIISITh TEXHOJIOTUYECKHH TPOIECC B
COOTBETCTBUHM C PETJIAMEHTOM W HCIIOJIb30BaTh TEXHUYECKHE CPEICTBA JJISI M3MEPEHHUS OCHOBHBIX
napameTpoB TEXHOJIOTMYECKOTO Tpolecca, CBOMCTB chIpbst U npoaykiun (ITK-1);

- TOTOBHOCTBIO TPHUMEHSATh AQHAJUTHYECKHE W  YHCJICHHBIE METONIbl  pEIIeHUs
MOCTABJICHHBIX 3a/1a4, HWCIOJh30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJOTHUH, IMPOBOIUTH
00paboTKy HMH(POPMALMU C UCIOJb30BAHUEM MPHUKIATHBIX IMPOTPAMMHBIX CPEACTB  chepbl
poeCCHOHATTLHON JEATENBHOCTH, HCIIOJIF30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTHH W 0a3bl
JTAHHBIX B CBOEH NpPOQEecCHOHATBHOM OO0JIACTH, MAKeThl NPUKIAJHBIX MPOrpaMM s pacyera
TEXHOJIOrHYeCKuX napameTpoB obopynosanus (I1K-2);



- TOTOBHOCTBIO HCIOJIB30BaTh HOPMATHUBHBIE JOKYMEHTHI 110 Ka4eCTBY, CTaHIAPTU3ALIH
U cepTUu(UKALUU NPOSYKTOB U M3AEIHM, 3JEMEHThl HKOHOMMUYECKOTO aHajlu3a B IPAKTHUYECKOH
nesitenbaoctr (ITK-3);

- CIOCOOHOCTBIO IPUHUMATh KOHKPETHbIE TEXHMUYECKHE peIIeHUus IpHU pa3pabdoTke
TEXHOJIOTUYECKUX IIPOLIECCOB, BBIOMpATh TEXHUUYECKUE CpPEACTBA M TEXHOJOTMH C Y4eTOM
9KOJIOTHYECKHUX MocieacTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIOJIB30BAaTh IMpaBUJIa TEXHUKH O€30IIaCHOCTH, MPOU3BOACTBEHHON
CaHWUTApUH, MOKAPHOM OE30IaCHOCTH M HOPMBI OXpPaHbl TPYyJa, U3MEPSTh U OLICHWBATh MapaMeTphbl
MPOU3BOICTBEHHOTO MUKPOKJIMMATA, YPOBHS 3allbUICHHOCTH M 3ara30BaHHOCTH, LIyMa, ¥ BHOpamuy,
ocBernienHoctd padounx mect (ITK-5);

— CIOCOOHOCTBIO HAIAXHBATh, HACTPAUBATh U OCYIIECTBIIATH MPOBEPKY 00OPYIAOBAHUS U
nporpammubix cpencts (ITK-6);

- CIIOCOOHOCTBIO IIPOBEPATH TEXHUYECKOe COCTOSIHUE, OpPraHU30BBIBAThH
poGUIAKTHYECKHE OCMOTPBI U TEKYIIMHA PEMOHT 000py10BaHUsl, TOTOBUTh O0OPYJOBaHUE K PEMOHTY
U IpUHUMATh 000pynoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO U IKCILTyaTallid BHOBb BBOAUMOro obopynosanus (I1K-8);

- CIOCOOHOCTBIO ~ QHAJIU3UPOBaTh  TEXHMYECKYIO  JIOKYMEHTalUIo,  HOoJA0MpaTh
000pyIOBaHUE, TOTOBHUTH 3asBKU Ha MpHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9);

- CIOCOOHOCTBIO TMPOBOAMTH AHAJIU3 ChIPbs, MaTepUajoB U TOTOBOW NPOAYKIHH,
OCYIIECTBIIATH OIIEHKY pe3yibTaroB aHamu3a (ITK-10);

— CIOCOOHOCTBIO  BBISBIATH M yCTPAHATh OTKJIOHEHHS OT PEKUMOB  PabOTHI
TEXHOJIOTHYECKOT0 000PYI0BaHMsI U TTapaMeTPOB TeXHoJoruueckoro mnpouecca (ITK-11);

- CIOCOOHOCTBIO IUTAHUPOBATh U MIPOBOJUTH (PU3NUYECKHUE U XUMHUECKUE IKCIIEPUMEHTHI,
IPOBOJUTh OOPabOTKY HMX pe3yiabTaTOB M OLEHUBATh IMOIPEIIHOCTH, BBIABUIaTh TMIIOTE3Bl U
YCTAHABJIMBATh TPAaHUIBl UX TMPUMEHEHMs, MPUMEHSTb METOJbl MAaTeMaTHYECKOIo aHajlu3a W
MOJICIIMPOBAHHS, TEOPETHIECKOT0 U IKCIIepUMeHTaIbHOrO nccnenoBanus (I1K-16);

- TOTOBHOCTBIO MPOBOJIUTH CTaH/IaPTHBIE U CEPTU(UKAIIMOHHBIE UCIIBITAHNS MaTEPUAJIOB,
u3JIeTui ¥ TexHonornueckux mpoieccos (ITK-17);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHME CBOMCTB XMMHMUYECKHUX JJIEMEHTOB, COCAUHEHUN U
MaTepHaIoB Ha UX OCHOBE JUIS pelleHus 3a1a4 npodeccuonanbHoi nesrenbroctr (I1K-18);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOPUM AJIs pELICHHs
BO3HHUKAIOMIMUX (U3UUYECKUX 33734, CaMOCTOATEIbHOrO NpUOOpeTeHUs (U3NYECKUX 3HAHWUU, I
MOHMMAaHMsI MPUHLUIOB pabOThl MPUOOPOB M YCTPOMCTB, B TOM YHUCIIE€ BBIXOIAIIMX 3a IPEIENbI
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus ([TK-19);

- TOTOBHOCTBIO M3Yy4aTh HAy4YHO-TEXHMYECKYIO HH(OpMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN ONBIT 10 Tematke uccienopanus (I1K-20).
3aBepIuaronIMM 3TaroM 00ydeHus 1o HarpasieHHio noarotoBku 18.03.01 Xumuueckas TEXHOIOTHS,
npopumo  «TexHomoruss ~ HEOPraHWUYECKHUX  BEIIECTB»  SIBISETCS  3allUTa  BBITYCKHOM
KBaJIM(HUKAIIMOHHOM paboThl OakasaBpa.

B pesynbrare mpoxoKIeHHs TOCYJapCTBEHHOM HMTOroBOM aTTecTaluu (BBITOJIHEHHUS BBITYCKHOU
KBaJIM(UKAIIMOHHON pabOTHI) CTYJEHT JOJKEH:
3namo:
— MOPSAAO0K OpraHU3aINH, TUIAHUPOBAHUS U MIPOBEJCHUS HAYYHO-HCCIIEeI0BATEIbCKUX PaboT ¢
UCIOJIb30BAHUEM TOCIEHNUX HAYYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOM 001acTH;

— (QU3UKO-XMMHUYECKUE OCHOBBI CHHTE3a HEOPTAaHUYECKUX MAaTEPHAIOB, IPUMEHSTh 3TU

3HAHUS Ha IPAKTHKE;

— OCHOBHBIE TpeOOBaHM K MIPECTABICHUIO PE3Y/IbTATOB IIPOBEACHHOTO UCCIIE0OBAHMS B BUJIE

HAY4YHOT'O OTYETa, CTAThbU WM JOKJIA/a;
Ymems:

— CaMOCTOSITEJIHO BBISBIIATH NEPCHEKTUBHBIC HAIIPABJICHUS HAYYHbIX HCCIIEI0OBaHUH,

00OCHOBBIBaTh aKTYaJIbHOCTh, TEOPETUUYECKYIO U MPAKTUUECKYIO 3HAYMMOCTH ITPOOJIEMBI,



IIPOBOAUTD SKCIIEPUMEHTAIIbHBIE NCCIIEJOBAHMsI, AaHAJIU3UPOBATh U UHTEPIPETUPOBATH
IIOJIy4YE€HHBIE PE3YJIBTATHI;

— OCYILECTBJIATH TIOUCK, 00pabOTKy U aHAIN3 HayYHO-TEXHUYECKOH HH(pOpMAIIUU IO TEME
BBINOJIHAEMON PabOThI, B TOM UHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOIUM;

— paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPraHU30BBIBATH MPOBEJCHUE YKCTIEPUMEHTOB U
UCTIBITAHUH, IPOBOAUTH UX 00PabOTKY U aHATM3UPOBATH PE3YIIbTATHL;

BJIAJETh:

— METOJOJIOTHEN U METOMUKOU IPOBEACHUS HAyUYHbIX CCIICJOBAHUI; HABBIKAMU
CaMOCTOSITENTbHON HAYYHOM U UCCIIEI0BATEIbCKON pabOTHI;

— HaBBbIKaMHU pabOThI B KOJUIEKTHUBE, INIAHUPOBATh U OPraHU30BbIBaTh KOJJICKTUBHbBIC HAyYHbIE
HCCIIEI0OBaHMs; OBJIaZIeBaTh COBPEMEHHBIMU METOAAMM UCCIIEIOBAaHUS U aHAIN3a
MIOCTaBJIEHHBIX MPOOIIEM;

— CHOCOOHOCTBIO PEUIaTh NOCTABIEHHBIE 33/1a4M, UCTIOIb3Yysl YMEHUS U HaBBIKU B
OpraHu3alK HayYHO-HCCIIEeI0BATENbCKUX U TEXHOJIOTHYECKUX padoT.

3. KpaTkoe coaep:kaHue rocyiapcTBeHHON HTOrOBOM aTTeCTaAllUM

l'ocynapcTBeHHass uTOroBas —aTrrecTanus oOydaromuxcs B (QoOpMe  3allUThl  BBITYCKHOMN
KBaJTM(PUKAITMOHHON pabOTHI MPOBOAUTCS TOCYAAPCTBEHHOM dK3aMeHannoHHOH komuccuei (I'9K).
3amMra BBITYCKHOW KBaJU(UKALMOHHOM pPabOThl sABISETCS 00s3aTE€IbHON NpOLIETYypOi HTOrOBOM
roCy/lapCTBEHHON aTTECTAllMU CTYJIEHTOB BBICIINX Y4€OHBIX 3aBEICHMI, 3aBepIlaoluX 00y4eHue 1o
HaIpaBJICHUIO MOATOTOBKU OakanaBpuara. OHa MPOBOJIUTCS MYOJUYHO Ha OTKpPbITOM 3acepanuu ['OK
COTJIACHO YTBEP)KACHHOMY JIeKaHATOM rpaduKy, Ha KOTOPOM MOTYT IIPUCYTCTBOBATDH BCE JKENIAIOIIHE.
Marepuaisl, IpeCTaBIIEMbIE K 3aLIUTE:

BBIITYCKHAsI KBaTM(UKAMOHHAs paboTa (T0sSCHUTENbHAS 3aITUCKA);

3ajanne Ha BeinonHenne BKP;

o13bIB pykoBogutens BKP;

peuen3us Ha BKP;

npe3eHTanus (pa3gaTouyHblil MaTepual), MOANUCAHHAsS PYKOBOAUTEIIEM;

JOKJIAJ.

B 3amaun I'OK BXOJST BBISIBJICHUE MOATOTOBICHHOCTH CTYICHTA K MPO()ECCHOHATBLHON IeATeTbHOCTH
U TIPUHSATHE PELIEHUs! O BO3MOXHOCTH MTPUCBOCHUS €My KBaTH(PUKALMU «OaKalaBpy.

Pemenue o npucyxaeHun BhITYCKHUKY KBaU(UKalUK «OaKkaiaBp» MpuHUMaeTcs Ha 3aceqanuu ['OK
IIPOCTBIM OOJIBIITMHCTBOM IPU OTKPBITOM T'OJIOCOBAHUU YJIEHOB KOMUCCHM Ha OCHOBAaHHM pPE3yJIbTaTOB
UTOTOBBIX  UCHBITAaHWUN. Pe3ynbTaThl  ONpEnensioTcs  OLEHKAaMU  «OTIMYHO»,  «XOPOLIO»,
«YZIOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.

OOyuaromuiics UMeET MpaBo MOJaTh B ANEUIAIIMOHHYIO KOMHUCCHIO alleJJISIUI0 O HApYILIEHUH, [0 €ro
MHEHUIO, YCTAaHOBJIEHHOM MPOLIEyphl 3aILUTHI

4. O0beM rocy1apcTBeHHON UTOTOBOI aTTEeCTALMU

l'ocynapcTBeHHass WTOroBas arTecTalUsl MPOXOAUT B 8 cemecTpe Ha 0Oa3ze 3HAHUM, MOITYYEHHBIX
CTYJEHTaMM TNpHU U3ydeHHH JucuuiuinH HanpasieHus 18.03.01 Xumuueckas TexHosorus npoduib
«TexHOI0rusl HEOPraHNYECKUX BELIECTBY.

KonTponbp 3HaHuii 00ydaromuxcsi, IOJYYEHHBIX IIPM OCBOCHMHM OCHOBHOH 0Opa3oBaTenbHOM
IpPOrpaMMbl, OCYIIECTBJsieTcss B (opMe 3allUThl BBITYCKHOW KBaJHU(PHUKAIIMOHHON paboThl U
MIPUCBOEHHUS KBaJIM(UKaMK «OaKaiaBpy.

Bunasl yueOHoM paboTh Beero

B 3au. en. B akaz. gacax
O0mas Tpy10eMKOCTh JUCHUILIMHBI 10 Y4eOHOMY 6 216
TUIAHY
CamocrositeabHas padora (CP): 6 216
Brimonnenue, nanucanue u opopmierne BKP 5 216
Buja konrpoJs: 3amura BKP +




4.8 ®aKyaIbTaTUBBI

AHHOTAIUA
pado4eil NpOorpaMmabl AUCHUIIMHBI
«IlepeBox Hay4YHO-TeXHHYeCKOH JuTepaTtyps» (PT/.1)

1. IleJib AUCHMILIMHBI - TPHOOPETEHHE 00yUYAIOIUMHUCS O0IIeH, KOMMYHUKATUBHON U
npodeccuoHanbHOM KOMITETEHIINH, YpOBEHb KOTOPBIX HA OTEIBHBIX 3Tanax sA3bIKOBOI
MOJITOTOBKH MO3BOJISIET BHITIOIHATH PA3IUYHBIC BUIBI MPOPECCHOHATHHO OPUEHTUPOBAHHOTO
[IEpEBO/IA B POU3BOICTBEHHOM U HAYYHOU JEATEIbHOCTH.

2. B pesyiabrare u3ydeHusi TUCHUILINHBI CTYIEHT J0JIKEH:
Obnaoams cnenyromumu oouexyromypuoimu (OK) komrereHIusIMu:

- CIIOCOOHOCTHIO K KOMMYHHUKAIIMM B YCTHOM M MHChbMEHHOM (opMax Ha PYCCKOM HU
WHOCTPAHHOM $A3bIKaX I PEIICHUS 3aJady MEXKIUYHOCTHOIO U MEXKYJIBTYPHOIO
B3anmoericteus (OK-5).
3uams:

- OCHOBHBIE CIIOCOOBI JOCTUKEHUS SKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE IPUEMBI MTEPEBO/IA;

- S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUU SI3bIKA KaK CHUCTEMBI;

- JIOCTATOYHOE VISl BHITIOJTHEHHS TIEPEBOIa KOJIMYICCTBO JICKCUICCKUX SIUHUIL, (hPa3eoIOTU3MOB,
B TOM YHCJIE COI[UATIBHBIX TEPMUHOB U JIMHTBOCTPAHOBEAUECKUX PEAHil.

Ymemo:

- IPUMEHSITh OCHOBHBIE IPHUEMBI [IEPEBOA;

- OCYIIECTBJIATh MMCbMEHHBIN MEPEBOJ] C COOJIIOJICHHEM HOPM JIGKCUYECKON HSKBHUBAJICHTHOCTH,
COOTIOICHUEM TPaMMaTHYECKHUX, CAHTAKCHUECKHUX M CTUITMCTUYECKUX HOPM;

- oopMIIATH TEKCT TIEPEBOA B KOMITBIOTEPHOM TEKCTOBOM PEAAKTOPE;

- OCYUIECTBISTH MEPEBOJI C COONIOICHUEM HOPM JIEKCHUECKON SKBUBAJIEHTHOCTH, COOIIOICHUEM
rpaMMaTHYE€CKUX, CHUHTAKCUYECKUX H CTUJIUCTHYECKUX HOPM TEKCTa TepeBoja |
TEMIIOPAJIbHBIX XapaKTEPUCTUK UCXOIHOTO TEKCTA.

Braoemy:

- METOJMKOHW MpearnepeBoIYeCKOro aHaau3a TEeKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCIPHSTHIO
HCXOJ/IHOTO BBICKA3bIBAHUS,

- METOJMKOW TMOATOTOBKM K BBHIMOJHEHHIO T[E€pPEeBOJIa, BKIOYAas NOHUCK HWHGOpManuud B
CIIPaBOYHOM, CIIEIUATILHON JIUTEpaType U KOMITBIOTEPHBIX CETSIX;

- OCHOBaMH CHCTEMBbI COKPAIIEHHOW MePEeBOAUYECKON 3aIIMCH MTPH BBINOJHEHUH N1EPEBOA;

- OCHOBHOM MHOSI3BIYHON TEPMHUHOJIOTMEN CIEUAIBHOCTH;

- OCHOBaMH pedepupOBaHUS U AaHHOTUPOBAHUS TUTEPATYPHI MO CIIEUATHHOCTH.

3. KpaTkoe conep:kaHue TUCHUTINHBI:

Beenenue. [IpenMer u poins mepeBoja B COBpeMEHHOM o01iecTBe. Pa3nuunbie BUABI IEPEBOA.
3ajaun 1 MECTO Kypca B MOJATOTOBKE OaKkanmaBpa TEXHUKH W TEXHOJIOTHH.

Moayas 1.

1.1. CpaBHeHHE MOpPSIKA CIOB B aHTJIMHCKOM M PYCCKOM MpemioxeHusx. [lepeBon mpoctoro
MMOBECTBOBATEIHLHOTO MPEANIOKEHUS HACTOSAIIETO, OyIYIIIEro U MPOIIEIIIeT0 BpeMEHH.

Oco0eHHOCTH TIepeBOAa BOIMPOCHUTENBHBIX M OTPHUIIATEIIBHBIX TMPEUIOKEHUN B Pa3TMUHBIX
BpEMEHax.

1.2 TlepeBon npemmokeHuit Bo BpemeHax Indefinite, Continuous. UTeHne u mepeBo 1Mo TeMe
"Xumus".

Moayas 2.

2.1. IepeBox npeamokeHuit Bo Bpemenax rpymim Perfect, Perfect



Continuous (yTBepIuTebHbIC, BOINPOCHUTEIBHBIC M OTpHUIaTeNbHbIe (Hopmbl). OcoOeHHOCTH

y1'IOTp€6J'IeHI/I5I BCIIOMOTaTCJIBbHBIX I'JIar0OJIOB.

2.2 IlepeBoa ctpanatenbHOro 3ajiora. TpyaHbie ciayyan nepeBojia cTpagaTesIbHOro 3a10ra.
Utenue u mepeBoa TEeKCTOB mo Teme "Hayka um HaydHble METOAbI". AKTHUBH3aLMS JIEKCUKH

IMPOYHUTAHHBIX TCKCTOB.

peub.

2.3. IlepeBoa NpUAATOUHBIX MPEITIOKEHUH.

IIpunaTouHsle nouieKaue.

[Ipunarounblie ckazyeMsble.

[IpunaTounblie onpeaenIuTeIbHbIE.

[TpunaTounbie 0OCTOSATENLCTBEHHBIE, TPUIATOYHBIE JOTIOJIHUTEIbHBIC.

2.4. Tunsl YCIOBHBIX MPEUIOKEHUH, TpaBUiIa U 0COOEHHOCTH UX MEPEBO/A.

[IpakTrka nepeBoia Ha IpuMepax TeKCToB 0 Xumuu, /.. Menoeneese, Hayke u mexnoiocuu.
2.5. IlepeBoa mpenIoKEHHUI C y4eTOM MpaBuja corjacoBaHus BpeMmeH. lIpsimas u kocBeHHas

2.6. Paznnunble BapraHThI IEPEBO/IA CYIIECTBUTEIHLHOTO B MIPEAJIOKECHUH.

2.7. MopanpHbI€ TJ1arojbl 1 0COOEHHOCTH UX MEepeBO/Ia.

Pa3Butne HaBbIKOB nepeBojia o Teme "Hayka 3aBTparinero ans'".

2.8. CnienmasibHast TepMHuHOJIOTHSA 110 Teme "JlaGopaTopus".

2.9. Cokpamenus. OcoOeHHOCTH HX TMepeBoia. Pa3BuTHe HABBIKOB IEpEBOJA Ha MpPUMEpE

TEeKCTOB 1o TeMe "JIabopaTtopusi, U3BMEpEeHUsI B XUMHH "

Monyas 3.
3.1. Henwunele ¢hopMbl T1arosna.
NudpuautuB (HeompeneneHHas ¢opma riarona). Pombs WHQUHHTHBA B TNPENIOKECHUU U

BapHaHTHI IIEpEeBO/Ia HA PYCCKUH sA3bIK. [IpuyacTus u repyHIuu.

3.2. UHpuHATUBHBIE OOOPOTHI.
O06opoT nonoiaHeHue ¢ UHPUHUTUBOM. BapuaHThl nepeBojia Ha pycckuil si3bIk. TepMuHoIOrUs

1o TeMe "CoBpeMEHHbIE TEXHOJIOTHH".

3.3. O6opot no yiexariee ¢ *HPUHUTUBOM. Pa3nnuHble BApHaHTHI IEPEBOA.
TepmuHnosiorus no teme "XumMuueckass TEXHOIOTH .
3.4. IlepeBoJ MpUYACTHBIX OOOPOTOB.
AGcomoTHBIN npuyacTHEI OG0POT U BapHaHTHI IEPEBOIA.
Pa3BuTHe HaBBIKOB NEpeBOAA MO TeMe " XUMHUYECKast TEXHOIOTHS '
1. O6bem yueOHOI TUCIUITUHBI:

4.1. Oynas dopma:

Bcero 1 cemectp 2 ceMecTp
Bunsr yaeGHoii paboTh B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
el. gacax el yacax el. yacax
OO0mas TpyroeMKoCTh
AUCHMILIMHBI 0 Y4eOHOMY 4.0 144 2,0 72 2,0 72
IUIAHY
AyaUTOpHBbIE 3aHATHS: 1,78 64 0,89 32 0,89 32
Jlexuuu (JIek) - - - - - -
[Tpaxktrueckue 3ausatus (I13) 1,78 64 0,89 32 0,89 32
Jlaboparopusbie 3ausTus (J1ad) - - - - - -
CamocrosiTesibHast padoTa 299 80 111 40 111 40
(CP): ' ' ’
CamocTosTETbHOE U3yUYCHUE 299 80 111 40 111 40
pa3aenoB OUCIHUIIINHBL ! ! !
Bua xonrTpoas: 3auer 3auer - 3auer - 3auer -

4.2. 3aounas ¢popma:




Bcero 1 cemectp 2 ceMecTp

Bunpl yueOHoI paboThI B3ay. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
eIl qacax el qacax el qacax

OO0mas Tpy10eMKOCTb
AUCHUILINHBI 10 y4eOHOMY 4.0 144 2,0 12 2,0 12
IJIAHY
AyIUTOpHBbIE 3aHATHS: 0,44 16 0,22 8 0,22 8
Jlexmum (JIek) - - - - - -
[Ipaktrueckue 3ausarus (I113) 0,44 16 0,22 8 0,22 8

Jlaboparopusbie 3austus (J1a0) - - - - - -

CamocrosiTesibHast padoTa

(CP): 3,56 128 1,78 64 1,78 64
CamocTrosTenbHOE U3yUYCHHE 3,56 128 178 64 178 64
pa3ZIeJIOB JOTUCHUITIIINHBI
Buja KOHTpOJISi: IK3aMeH 3ager 3ager 3ager
0,22 0,11 0,11
(8) 4) 4)
AHHOTAIIUSA

Y4eOHOM MPOrpaMMbl IM CHUIIINHbBI
«I'paxpanckas 3a1IUTAa B Ype3BbIYailHbIX cutyanusax» (PT.2)

VY4deOHas IUCIMIUIMHA YATACTCS B paMKax (akyJIbTaTHBa B | ceMecTpe u 3aKaHYMBACTCS 3a4ETOM.
1. Heap AMCHMIVIMHBI - TOATOTOBUTH CTYJEHTAa K OCMBICIEHHBIM NPAKTUYECKUM JEHCTBHUSM IO
oOecriedeHnto cBoei 0€30MacHOCTH ¥ 3alUTHI B YCIOBUSX BO3HUKHOBEHHS YPE3BBIUANHON CHUTYyalluu
MIPUPOJHOT0, TEXHOT€HHOT'O M BOEHHOT'O XapaKTepa.
3amada w3ydeHHs CBOAMWTCA K (POPMHPOBAHWIO YMEHHH M HAaBBIKOB, MO3BOJSIONIMX HAa OCHOBE
M3YyUYEHHs OMACHBIX U MOPaKaIOUIMX (PAKTOPOB Ype3BbIUANHBIX CUTYallUi MPUPOTHOTO, TEXHOTEHHOTO
U BOGHHOTO XapakTepa, APYTHX OIIAaCHOCTEH YyMEJIO pelIaTh BOMPOCHl CBOEH OE30MacHOCTH C
UCIOJIb30BAHUEM CPEJICTB CUCTEMBI IPAXKAAHCKOM 3alIUTHI.
2. B pe3yabTare 0CBOEHUS TUCHUIIIMHBI CTYI€HT J0JIKEH:

Ob6nanath caenyromumu oomeKyabTypHbMH (OK) KoMneTeHnusamMu:

- CIOCOOHOCTBIO HCIIOJB30BaTh MPUEMBI OKa3aHUS TIEPBOM MOMOIIM, METOMBI 3aIIUThl B

YCIIOBHSIX Ype3BbIuaiiHbIx curyanuid (OK-9).

3namu:

- XapaKTepUCTHKH MPUPOJHBIX OEICTBHIA, TEXHOTCHHBIX aBapWii M KaracTpo(d Ha paauaroHHO,
XUMHUYECKH U OMOJIOTHYECKHU OMACHBIX 00BEKTaX, Mopaxaronue (pakTopbl Apyrux onacHoCTel;

- OCHOBBI BO3JICHCTBHSI OMACHBIX (PAKTOPOB UPE3BHIYANHBIX CHUTYaIlMil HAa YEIOBEKA M MPUPOIHYIO
cpeny, IOMyCTUMBIE IPeieNbHbIE KPUTEPUN HETAaTUBHOTO BO3JICHCTBHUS;

- Mepbl 0e30IacHOro MOBE/IEHUs MpHU NMPeObIBAaHUN B palloHax (30HaX) MOKapoOB, PaIHMOAKTUBHOIO,
XUMHAYECKOT0 ¥ OMOJIOrHYECKOro 3arpsi3HEHMS;

- CIOCOOBI M CPEJICTBA 3AIIUTHI YEIOBEKA OT BO3ACHCTBUS MOPAXKAIONINX (PAKTOPOB UPE3BHIYANHBIX
CUTyallui IPUPOAHOTO, TEXHOI'C€HHOTO U BOEHHOTO XapaKTepa.

Ymemn:

- MCIIOJIb30BaTh CPEJICTBA 3AIIUTHl OPraHOB ABIXAHUS U KOXKH, MEIUIIMHCKHUE Ul CaMO3alUThl U
OKa3aHHS TOMOIIU JIPYTHM JTFOJISIM;

- NPUMEHATh MEPBUYHBIE CPEACTBA MOXKAPOTYIIEHUS IS JIOKAIM3AallMKM U TYIICHUS MOXKapa,
BO3HUKILIETO B ayTUTOPHUH (J1abopaTopun);



- OKa3plBaThb ce0e W JPYIHMM TOCTPAJABIIUM MEAWIMHCKYIO TIOMOINb C HCIIOIh30BAaHHEM
TaOeNbHBIX U MOJIPYYHBIX METULIUHCKUX CPECTB.
Braoemy:
- mpuéMaMM MPOBEICHUS YAaCTUYHON CaHUTApHOM OOpaOOTKM MPHU BBIXOJE M3 pailoHa (30HBI)
PallMOAaKTUBHOTO, XUMHYECKOTO U OMOIIOTUYECKOTO 3arpsi3HEHNS (3apaKeHHs);
-- C0c00aMu 1 TEXHOJIOTHSIMU 3aILIUTHI B YPE3BBIYAIHBIX CUTYAIIHSIX.
3. Kparkoe coaep:kanue JUCHUIINHBI.

1. OnacHoctu mpupoaHOro Xapaktepa. CTuxuiiHble OeICTBUS, SIBICHUS MPUPOABI PA3PYIIUTEIHHON
CWIbI - 3EMJIETPSACEHUS, HABOJHEHMsI, CEJIEBbIC IIOTOKHU, OIOJI3HHU, CHEXHBIE 3aHOCHI, U3BEP)KEHUE
BYJIKQHOB, 00BaJIbl, 3aCyXH, yparauel, OypH, Moxapsl.

2. OnacHOCTH TEXHOTCHHOTO XapakTepa. ABapHH U KaTacTpo(bl HA PaAMALMOHHO OMACHOM
00BbEKTE, XHWMHUYECKH OIACHOM OOBEKTe, OHOJOTMYECKH OIMacHOM OOBEKTe; Ha TpPAHCIIOPTE
(>K€Ne3HOIOPOKHOM, aBTOMOOMJIBHOM, pPEYHOM, AaBHALIMOHHOM); Ha TUAPOCOOPYKEHHUAX; Ha
KOMMYHAJIBHBIX CUCTEMaX KM3HEOO0eCIeueHusI.

3. OnacHocTu BOGHHOrO Xapakrepa. [IpuMeHeHne opyxkus MaccoBOTO MOPAXKEHUS (SIEPHOTrO,
XUMHUYECKOT0, OMOJIOTHYECKOT0), OOBIUHBIX CPEACTB C 3a)KUTaTEIbHBIM HANIOJHEHUEM, HOBBIX BUIOB
OpyKusi. 30HBI 3apak€HUsl OT CPEJCTB MOPAKEHUS U UX BO3/JCHUCTBHE HA HACEJIEHUE U OKPYKAIOLIYIO
MIPUPOJIHYIO Cpeny.

4. IloxxapHas 6€30MacHOCTb — COCTOSTHUE 3aIIMIIEHHOCTH HACEJIeHHUs, UMYIIECTBa, 00IIeCTBa 1
rocynapcTBa oT noxkapoB. [loxkapHasi omacHOCTh (IPUYUHBI BOSHUKHOBEHHS IMOXKAPOB B 3/IaHUSX,
JecHble mokapbl). Jlokanuzamuss W TymieHue mnoxapoB. IIpocrelilme TEXHUYECKHE CpeACTBa
noxkaporyienus (oraerymurenu OI1 -8, OY-2) u npaBumna noiab30BaHUST UMH.

5. Komruiekc MeponpusTuii rpakJaHCKON 3alllUThl HACEJICHMUS.

Onogemienue u uHGOpMHUpOBaHUE HaceneHus 00 omacHOCTH. [IpuHATHE HaceleHHeM CUTHAJIOB
onopemenusi («Baumanue BceM!», «Bosmymmnas TpeBora», «PamuandoHHas — OMAaCHOCTHY,
«Xumuueckas tpeBoray, «OT0oil omacHOCTU») U MOPAIOK ACUCTBUS MO HUM. DBaKyallus HaceIeHUs
13 30HBI onacHOCTU. CrnocoObl 3Bakyallud OKCTPEHHAas 3BaKyalusi CTYJIEHTOB M3 ayJUTOPUH MpU
BO3HUKHOBEHHH I1OXKapa.

CpencrtBa uHAMBUAYaIbHOM 3amuThl opranoB aeixanus (I'TI-7, I'TI-7B, ITI-9, P-2, V-2K, PIIA-1,
PIIT'-67M, PY-60M, «®enukcy, I'JI3K, AT, AII-3, [13Y-K, UII-4M, UII-5, UT1-6, KHUII-8), koxu
(JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauIMHCKHE CPEICTBA 3AIIUTHI .

CpenctBa KOJUIEKTHUBHOW 3alllUThl HaceleHus. Ha3HaueHue,  3alIMTHBIE CBOWCTBAa YOEXKUII.
[IporuBopanuanuonnbsie ykpbiTus (IIPY, nona3emHble memiexoaHble MNEpexojbl, 3ariyOJeHHbIE
CTaHIIMM METPOIOJMTEHA), MPOCTeHIIne YKPBITUS (TpaHIIeH, OKOMBI, MepeKpbIThie mienu). [Ipasuna
3aHATHUS yOeKUIIIA.

6. OkazaHue NepBOM MEIMIIMHCKOM MOMOIIM TMpHU 0KOraxX, paHEHHUsX, 3apaxeHusax. [IpoBenenue
YaCTUYHOM CaHUTapHOM 00pabOTKM KOXXHBIX IIOKPOBOB YE€JIOBEKa IMPU BBIXOJAE W3 30H
PalliOaKTUBHOT0, XMMUYECKOTO U OMOJIOTMYECKOT0 3apa)KeHus (3arpsi3HeHNs ), U3 30H M10XKapOB.

7. JlukBupoanus TOCIEACTBUM 4YpE3BBIYAMHOW cHUTyauuu. PanuanvoHHas M XHMHUYECKas
pa3Beqka ouara nopakeHus (3apakeHus). ABapuitHo-cracaTenbHble paboTel. CrieninanbHas 00paboTka
TEXHHUKHU, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIIMS, iera3anus, 1e3uHPEeK1Ins, Je3NHCEKIUS

8. DKcTpeHHas »9Bakyauus u3 ayauropuu (maboparopuu) B YCIOBHUSIX TOXKapa,
paavaloOHHOr0, XMMHUYECKOT0, OHOJOTHYECKOrOo 3arpsi3HEHUS TEPPUTOPUU C HCIIOIb30BAHHEM
npoctenmmx cpeacts 3amuthl («Dennkey, ['/13K, npotusorasa I'TI-7 ¢ JI1T-3).

4. O0beM y4eOHOM JUCHUIIMHBI:

4.1. Ounas dopma:

B 3aueTHBIX
Bupl yueGHO# paboTh eIUHHIIAX B axanem.
yacax
O01mas Tpy10eMKOCTh JMCHUUILIHHBI 10 Y4€0HOMY IIAHY 1,0 36
KonrakTHas padora: 0,44 16
Jlexiuu (Jlek) - -




JlabopaTtopHsie padoTs (J1ab) - -
[Ipaktuueckue 3austus (I113) 0,44 16
CamocrositesibHas padora (CP): 0,56 20
Buj koHTpOJIsI: 3a4eT/IK3aMeH - 3auer

4.2. 3aounas ¢opma:

B 3adeTHBIX
Buabl yue6HOI paboThl eJUHHLIAX B axaneu.

yacax
Oo0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IJIAHY 1,0 36
KonTakTHas padora: 0,17 6
Jlexmm (Jlek) - -
Jlaboparopubie paboTs (JIab) - -
ITpaktuueckue 3ansatus (I113) 0,17 6
CamocrositesbHas padora (CP): 0,72 26

3auer
Bua xoHTpoJIA: 3aueT/3K3aMeH 0,11 @)

5. TPEBOBAHMUS K YCJIOBUSAM PEAJIM3AIIUU TPOI'PAMMbI BAKAJIABPUATA

5.1. TpeGoBaHus K KaApoBOMYy o0ecre4eHH IO

KagpoBoe  obGecneueHue  mporpamMMmbl — OakajlaBpuaTa  COOTBETCTBYET — TpeOOBaHHIM
dI'0OC BO:

— peanM3alMi0 NporpaMMbl  OakajaBpuaTa  OOECNEUMBAIOT  HAy4HO-IIEJaroruvyeckue
paOOTHUKM YHHBEPCUTETA, a TAKXKE JIMIA, IPUBJIEKAaeMbIe K pealu3aliy IporpaMmbl OakajaBpuaTa Ha
YCIIOBHSIX TPAKIAHCKO-TIPABOBOTO JIOTOBOPA;

— KBaTM(UKAIMUA PYKOBOAALIMX M HAyYHO-NEJArOrMYECKUX paOOTHUKOB YHHBEpPCHTETA
COOTBETCTBYET  KBAJIM(UKALMOHHBIM  XapaKTepPUCTHUKaM,  YyCTaHOBIEHHbIM B  Exunom
KBaJTM(UKAIIMOHHOM CIIPAaBOYHHUKE JIOJDKHOCTEH PYKOBOIUTENEH, CHEIHATUCTOB M CIyXalluX,
pasnene «KpamupukanroHHbIE XapaKTEPUCTHKH JOJDKHOCTEM pYyKOBOAMTENEH U CIELHATUCTOB
BBICIIETO  MPO(ECCHOHANIBHOIO U JOMOJHUTEIBHOTO  NMPOPECCHOHAIBHOIO  00pa30BaHUS,
YTBEP)KJICHHOM IpHKa3oM MUHHCTEpCTBA 3ApaBOOXPAHEHUS M COLMAIbHOrO pa3BuTusi Poccuiickoi
@®enepaunu ot 11 sHBaps 2011 r. Ne 1u (3apeructpupoBan MuHHCTEpCTBOM rOCTHIMKM Poccuiickoit
®enepanun 23 mapta 2011 1., peructpanuonnsiii Ne 20237) u npodeccrnoHaIbHBIM CTaHAAPTAM;

— J0JISI IITaTHBIX HAayYHO-TIENAarOorMYeCKUX paOOTHHUKOB (B MPHUBEACHHBIX K IEIOYNCICHHBIM
3HAQUYEHHSIM CTaBOK) Oojee 50 TMPOIEHTOB OT OOIIEro KOJWYECTBA HAYYHO-TEJArOTHYECKHUX
paOOTHHKOB YHUBEpPCUTETA (aKaJeMUUYECKUI OakanaBpHar);

— J0dsS  HAyYHO-TIEJarOTHYECKUX paOOTHUKOB (B TPHBEICHHBIX K  IEJIOYUCICHHBIM
3HAYEHHUSIM CTAaBOK), UMEIOIIMX YYEHYIO CTENEeHb U (WJIM) y4yeHOe 3BaHHe, B OOIEM 4ucie Hay4dHO-
MeIarorMyeckx pabOTHUKOB, PEAHU3YIOIIMX MporpaMmy OakanaBpuata, 6osiee 60 MpoLeHTOB;

— J0dsS  HAyYHO-TIEJarOTHYECKUX pAaOOTHUKOB (B TPHBEICHHBIX K  ICJIOYUCICHHBIM
3HAQYEHHUSIM CTaBOK), HWMEIIMUX 00pa3oBaHWE, COOTBETCTBYIOIIEE MPOGUII0 MpernogaBaeMoi
JUCLUUIUIMHBL (MOIyJs), B OOILIEM 4YHCIIe Hay4YHO-TIEJaroru4ecKux paOOTHHUKOB, pPEaTH3yIOLINX
nmporpammy OakaiaBpuara, COCTaBJsATh OoJiee 80 MPOICHTOB;

— CPEeIHEroJ0BOE YUCIIO MyOIMKalMi HaydHO-TIearorn4eckux pabOTHUKOB YHUBEPCUTETA 32
NEepUoJl peaju3alu MporpamMmbl OakanaBpuara B pacuetre Ha 100 Hay4HO-TIearormyeckux
pabOTHUKOB (B MPHUBEICHHBIX K IEIIOUYNCIIEHHBIM 3HAYCHUSIM CTaBOK) JIOJDKHO COCTAaBIJIATH HE MEHee 2
B JKypHajlax, MHAEKCUpyeMbIX B Oa3ax nmanubix Web of Science wmm Scopus, wim He menee 20 B
KypHaIax, HHICKCHPYEMbIX B POCCHIICKOM MHJIEKCE HAyYHOTO IIATHPOBAHUS;



