4.2 Y4eOHbIi IJIAH OATOTOBKH 0aKaJIaBpOB

Y4eOHbIN TIaH MOATOTOBKM OakajaBpoOB pa3pabOoTaH B COOTBETCTBUU C TPeOOBaHHUAMHU
(benepanbHOrO TOCYJAapCTBEHHOTO O0pa30BaTEIbHOIO CTAaHJApTa BBICIIETO OOpa30BaHUS IO
HanpasyieHuto 1noarotoBku 18.03.01 Xumuueckas TEXHOJIOTUS, YTBEPXKAECHHOTO INPUKA30M
MunucrepcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparmu ot 11.08.2016 r. Ne 1005.

B y4eOHOM mnaHe oToOpa)keHa JOTWYEcKas MOCIEJOBATEIbHOCTh OCBOCHHUS LIUKIOB M
pazznenos OOII (aucuumuinH, NPakTUK), oOecreunBaonmXx (popMrupoBaHEe KOMIIETCHINN. YKa3zaHa
o01mast TpyA0EeMKOCTh TUCIMIUIMH, MOJIyJIEH, MPAaKTHK B 3a4€THBIX €IMHHIIAX, a TAKKE UX 00Ias u
ayJUTOpHAs TPYJIOEMKOCTb B Hacax.

Y4eOHBI MaH MOArOTOBKHM OakanmaBpoB 1o HampasieHuto 18.03.01 Xumuueckas
TEXHOJIOTHS, MPOPMIb «XUMUYECKast TEXHOJIOTUSI OMOMAaTEpUaIOBy MPUIIaracTcs.

4.3 KanennapHubiii yueOHbl1ii rpaguk

[TocnenoBaTenbHOCTh peaM3alliil MPOrpaMMbl OakajaBpuaTa IO TOAAM M CEMecTpam
(BKIIOUAs TeopeThuyeckoe OO0y4YeHHEe, NPAKTUKW, Hay4HbIE HCCIEIOBAHUSA, NPOMEXKYTOUHBIE WU
rOCYJapCTBEHHYIO HTOTOBYIO aTTECTAI[MM, KAHUKYJbI) NPUBOJUTCA B KaJCHIAPHOM Y4eOHOM
rpaduke (MpuioxkeHne — padbouuii yueOHbI 11aH).

4.4. AHHOTAUM Pa00YMX NPOrpaMM AMCUMILINH

4.4.1. [ucunnjanHbl 00513aTeILHOM YacTH (0a30Basi 4acTh)
AHHOTaNUA padovell NPOrpaMMbl TUCHHUILIHHBI
«noctpannblii s1361k» (b1.5.01)

1. Heab AUCOMIUVIMHBI — TpuoOpeTeHHe OoOy4yaromMMHUCS oOmIei, KOMMYHHMKAaTHUBHOW U
npoeCCUOHATPHON  KOMIIETEHLIMH, YPOBEHb KOTOPBIX HA OTJCNBHBIX 3Talax s3bIKOBOM
MIOATOTOBKM IIO3BOJISIET HCIOJB30BaTh MHOCTPAHHBIM SI3bIK IPAKTHUYECKH KaK B
npodeccnoHanbHOM (IPOM3BOACTBEHHON W HAy4YHOW) JEATEIhHOCTH, TaK M Ui IleNiei
camMoo0pazoBaHUsl.

2. B pesyabTare H3y4YeHHs] JUCHHUILUIMHBI 00y4aroluiicsi Mo mMporpaMmMe 0axkajaaBpuara
HOJIKeH:

Obnadame cnenyromumMu oouexyrvmyprovimu (OK) KoMIeTeHIUSIME:

- CIOCOOHOCTh K KOMMYHHUKAIIMU B YCTHOM M MUCbMEHHON (pOpMax Ha PyCCKOM U
MHOCTPAHHOM $I3bIKAX JJISl PELIEHUS 3a7a4 MEXINYHOCTHOTO U MEXKYJIBTYPHOTO
B3aumoeiictus (OK-5).
3nams:

— OCHOBHBIE CHOCOOBI COUETAEMOCTH  JIGKCMUECKUX  €IMHUI M  OCHOBHBIE
CJIIOBOOOPA30BaTEIbHBIC MOJICTIH;

— PYCCKHE 3KBHUBAJIEHTBHI OCHOBHBIX CJIOB M BBIPAXXEHHUH pPEUU B MPOLECCE MEKINIHOCTHOTO U
MEXKYJIbTYPHOTO B3aMO/IEHCTBHUS;

— OCHOBHBIE IIPHEMBI U METO/IbI peepupOBaHHSI 1 AaHHOTHUPOBAHUS JINTEPATYPHI;

— TACCHBHYI0 M AaKTHBHYIO JIEKCHKY, B TOM 4YHCJI€ OOLICHAYYHYI0 U CIHELHAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JUIsl paOOThI HAJl TUIIOBBIMH TEKCTaAMM;

— TpueMbl pabOThI C OPUTHHATILHOM JIUTEpaTypOil HA UHOCTPAHHOM SI3BIKE.

Ymemo:

— paboTaTh ¢ OPUTMHAIBHON JINTEPATYPOi Ha MHOCTPAHHOM SI3bIKE;

— paboTaTh CO CIOBApEM;

— BECTU INEPENUCKY Ha U3y4YaeMOM S3BIKE C IIEJIBI0 MEXJIMYHOCTHOTO U MEXKKYJIBTYpPHOTO
B3aHMMOJCHCTBUS;
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— BECTH PEYEBYIO NEATEIHHOCTh NMPUMEHHMTENBHO K cdepe OBITOBOM M IpodeccnoHaIbHON
KOMMYHHKaIUH.

Bnaoemy:

— WHOCTPAaHHBIM SI3BIKOM Ha YPOBHE MEXKIMYHOCTHOIO M MEXKYJIBTYPHOTO OOIICHUS,
HaBbIKAMH M YMEHUSIMH DPEUYEBON JEATENbHOCTH NPUMEHHUTEIBHO K cdepe OBITOBOU H
npodecCHOHATBLHON KOMMYHHKAIIMU, OCHOBAMH Iy OJIMYHON pedH;

— OCHOBaMH pedepHpOBaHUS U AHHOTUPOBAHUS JHUTEPATyphl Ha W3y4aeMOM HHOCTPAHHOM
A3BIKE.

3. KpaTkoe conep:kanue IHCHUTINHBI:
Beenenwne. Ilpeamer u poinb MHOCTPAHHOTO si3blka. KpaTkue mcTopuyeckue cBeICHUs 00
M3y4aeMoOM s3bIKe. 3a/1aui ¥ MECTO Kypca B IMOATOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTHH.
Pasnea 1. [.I'pammaTiueckuie TpyJHOCTU U3y4aeMOTO SI3bIKA!
1.1 JInunble, npuTSHKATEIbHBIE U IPOYHE MECTOUMEHUS.
CrpsixeHue 1i1aroja-cBs3KHy.
W3menenune rimaroia-cBs3ku B (opmax Hacrosmero BpemeHu. OOpa3oBaHuE pPa3IMYHBIX
BUJIOBPEMEHHBIX (OpM ¢ MOMOIIBI0 Tiarona-cBsi3ku. OOpa3zoBanue u ynoTtpediieHue Gopm
MACCUBHOTO 3ajiora. Vi3MeHeHHe Taroyia-CBsi3Ki B pa3inyHbIX (popMax MpoIIemero u Oyaymero
BpeMeHH. [ 1aros-cBs3ka B OTpULATENBHBIX TPEATIOKEHUAX.
1.2 Ilopsnok cioB B npeanoxkeHuu. IIpsiMoil MOpsAIOK CIIOB yTBEPAUTENBHOIO IMPENTIOKEHUS B
pa3NUYHBIX BHJIOBpEeMEHHbIX (opmax. M3MmeHeHMe TOpsIKa CJIOB B  BONPOCUTEIBHBIX
npeuiokeHusX. [IopsAaoK CIOB M MOCTPOCHHE OTPULIATENBHBIX NPEAoKeHHNH. DMparndeckue
KOHCTPYKLIUH.
Pasznea 2. I1.Utenne TeMaTHYECKUX TEKCTOB:
2.1. Beenenue B crieniuanbHOCTh
2.2 I.11. Menneneen
2.3. PXTY um. JI.. MeuaeneeBa
[TonaTne o BHIAX YTEHHs HA MpHUMEpax TEKCTOB O Xumuu, /.M. Menoeneese, PXTY um. J].H.
Menoeneesa.
AKTHBHU3a1Us JIEKCUKU IPOYUTAHHBIX TEKCTOB.
Pa3nea 3. I1I. [IpakTuka ycTHOI peuu 1o TeMam:
3.1. «I"'oBopuM 0 cebe»,
3.2. «B ropoze»,
3.3. «PailoH, rae s )KUBY».
MoHonoruueckast pedb 1o TeMe «o cede.
Pa3nea 4. [.I'pammaTiueckue TpyJHOCTH U3y4aeMOro SI3bIKa:
4.1. Napuautu. @opmsl nHpunutHBa. [Iponomkennsiii 1 nephexTHblii nHGUHUTUB. DyHKINH
uHOUHUTHBA B mpeanoxeHud. OOpa3oBaHue M ymnoTpedieHHe WHPUHUTUBHBIX OOOPOTOB THIIA
«CIOXKHOE TOJUIeXKAIEe» U «CIOKHOE JOTOJIHEHHE». BapuaHTbl mepeBoja HH(OUHUTHBHBIX
000pOTOB Ha PYCCKHIA S3BIK.
4.2. Bunopemennsie Gpopmbl rinaroiaoB. OOpa3oBaHue MPOCTHIX, MPOJOKEHHBIX, TEPHEKTHBIX U
nep(eKTHO-IIPOIOIDKEHHBIX BpEeMEH. BONpocUTENnbHBIE MPEUIOKEHUSI B PA3IMYHBIX BpEMEHaX.
OO6pa3oBaHue OTpULIATETBHBIX (HOPM TJIaroja B pa3InYHbIX BpEeMEHaX.
Pazgean S. 11. U3yuaroiee yTeHne Hay4YHO-MOMYJIIPHBIX TEKCTOB IO BRIOPaHHON CIIEUAIBHOCTH.
IIpumepHas TeMaTHKa TEKCTOB:
5.1. «Xumu4ueckasi TEXHOJIOTHUSI U HAYYHBIE METOIbD)
5.2. «XumMHn4uecKoe NpeaIpUusaTue.
Pa3nea 6. 1. [IpakTuka ycTHOH peuu 1o Teme
6.1. «CmyodeHnueckas Huznw.
6.2. «Xumus, U3MEPEHUSI B XMMHUECKON TEXHOJIOTUN
Paspen 7. I. ' paMMaTuueckue TpyAHOCTH U3y4aeMOro sA3bIKa:
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7.1. Tpuuactusa. [lpuuactus HacTosAmero | mpomenuiero BpeMeHH. IlepdexTHbie (HopMBbI
npu4acTus. MecTo npuyacTuil B NpeUloKeHUU. Pa3nvuHble BapuaHThI IEpeBOJa NMPUYACTUM Ha
pycckuii a3bIK. [IpudacTHbIe 000POTHI M IPUEMBI UX NIEPEBOJA HA PYCCKUM S3BIK.

7.2. CocnararenbHoe HakJIOHEHHE. DOpPMBI COCIaraTelbHOIO HAKJIOHEHHS B U3y4aeMOM S3BIKE.
MopaibHble IJIarosibl U UX HCIOJIB30BAHHUE B IPEMIOKECHMAX B COCIIAraTeIbHOM HAKIOHCHUHU.
Tunel yClIOBHBIX IIPEMIOKEHUM. BapuaHTel IiepeBoja NPEIIOKEHUM B  COCIAraTeIbHOM

HAKJIOHEHUH U YCJIOBHBIX IPEAIOKEHUM.
Paznea 8. I1.13yyatomiee ureHre TEKCTOB MO TEMATUKE:
8.1. «Xumuueckas 1ab0paTopus».
8.2. «M3MepeHus B crieUaIbHON J1ab0paToOpum».
Pa3nea 9. [I.IIpakTuka ycTHON peuu No TemMam:
9.1. «Crpana u3yuyaemoro s3bIKa»,
9.2. «IIpoBeneHue 1€10BOM BCTPEUN»,
9.3. «3aKI0ueHNEe KOHTPAKTay.
4. O0beM y4eOHOI TUCHUNIMHBI:

Buib! yaeGHOM paboThI B B Pacnipenenenue yacos 1o
3aueTHEIX | AKAIEM. ceMecTpam
equHunax | vacax | Cemectpl | Cemectp 2
Ak.4achl AKk.4achl
(BET) (3BET)
O0masi Tpya0eMKOCTh JMCHHIIJIHHBI 8,0 288 144 144
1o y4eOHOMY ILUIAHY 4) 4)
Kounrakthas pa6ora (KP): 2,2 80 48 32
1.3) 0.9
Jlexuuu (Jlek) - - - -
[Ipaktuueckue 3anusarus (I113) 2,2 80 48 32
(1.3) (0.9
CamocrositenbHas padora (CP): 4,8 172 96 76
2.7 2.1
Buja xonTpoJsi: 3a4eT / 3K3aMeH 1 36 3ader ¢ JK3aMeH
OLICHKOM 36
(0))
Buib! yaeOHOM paboThI B B Pacnipenenenue yacos 1o
3ayeTHEIX | ACTPOH ceMecTpam
OM.
eQUHUIIaX | Yacax Cemectp 1 Cemectp 2
Actp.uacel | AcTp.yacsl
(BET) (3ET)
O0mass Tpya0eMKOCTh JMCHHIIJIHHBI 8,0 216 108 108
1o y4eOHOMY ILUIAHY 4) 4)
Konrakthas pa6ora (KP): 2,2 60 36 36
(1.3) 0.9)
Jlexuun (Jlek) - - - -
[Ipaktuueckue 3ausarus (I113) 2,2 60 36 36
(1.3) (0.9
CamocrositenbHas padora (CP): 4,8 129 72 57
2.7 (2.1
Buja xonTpoJsi: 3a4eT / 3K3aMeH 1 36 3ader ¢ JK3aMeH
OLIEHKOM 36 (1)
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AHHOTANUA padovel MPOrpaMMbl TUCHHUILIHHBI
«®unocopusn» (b1.5.02)

1. Heap pucouniaunsl «Punocopus» — cPOpMHPOBATE y CTYIEHTOB KOMILIEKCHOE
NPEJCTAaBICHUE O POJIM U MecTe (PUIOCOPHM B CHCTEME T'YMAaHHUTApHBIX, COLHAIBHBIX H
€CTECTBEHHBIX HayK, TO3HAKOMHTb MX C OCHOBaMH (PHIOCO(PCKOTO 3HAHUS, HEOOXOAUMBIMU
IUISL PELICHUs] TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4.

2. B pesyabTare H3y4eHHs JUCHHUILUIMHBI 00y4aroluiicss Mo mporpaMmMe 0axkajaaBpuara
JOJIZKeH::

Obaaoams cnenyromumu oouexyromypaoimu (OK) kKoMneTeHIusIMH:

— CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI (DMIOCO(MCKUX 3HAHUN s (POPMUPOBAHUS
MupoBo3z3peHyeckoi nozunuu (OK-1);

— CHOCOOHOCTBIO HCIOJB30BATh OCHOBHI TPABOBBIX 3HAHMW B Pa3IUYHBIX chepax
nesitenbHoCcTH (OK-4).
3nams:

— OCHOBHOE COJIep)KaHUE TJIaBHBIX (MIOCO(CKUX IIKOJM M HAINpaBICHWH, NpeAcTaBUTeNeH
ATHX ILIKOJ, CBSI3b W paziuuue uX (MIOCOPCKUX HICH, CBA3b HCTOPHKO-(PHIOCOPCKUX
KOHIICTILMI ¢ COBPEMEHHBIMU NPOOIeMaMy HHIUBUAYAILHON U OOIIIECTBEHHON KU3HH.
Ymemy:

— TIOHUMaTh M AaHAJU3UPOBATh MHMPOBO33PEHUECKUE, COLHUAIbHBIE W WHIUBHIyaJbHBIC
npoOJeMbl COBPEMEHHOM JKW3HH; TIPaMOTHO BECTH MAHMCKYCCHIO, apryMEHTHPOBAHHO
OTCTaMBaTh CBOIO MO3UIUIO TI0 3HAYMMBIM (PHIOCOPCKUM MpoOiieMaM COBPEMEHHON KHU3HH,
ONUpasch Ha HapaOOTaHHBIH B HCTOpHM (uocoduu marepuain; NPUMEHATH MOTy4YECHHBIC
¢bmtocopckre 3HaHUA K PEUICHUIO TPOPECCUOHATBHBIX 331a4;

Braoemu:

— TpeAcTaBICHUSAMHU O (uIocohuu Kak HayKe W CHCTEME IIEHHOCTEH, ee MecTe B CHCTEME
TYMaHUTApHOTO 3HAHMs, OCHOBaMHU (PUIOCO(PCKOTO MBIIUICHUS; KaTEropualbHBIM
anmapaToM H3y4aeMOW JAUCHUIUIMHBI, (UIOCOPCKMMM METOAaMHU aHaliM3a pPa3InYHbIX
npo6ieM, HaBbIKaMH (QHUIOCOPCKONW KyJIbTYpbl AJs BHIPAOOTKH CHCTEMHOTO, IEIOCTHOTO
B3MVIsJIa HA JICUCTBUTEIBHOCTh U MECTO XMMUU M XMMHUYECKOH TEXHOJIOTUH B IEJIOCTHOM
KapTUHE MHpA.

3. Kparkoe cogep:kanue TUCHUIINHBI:

Beenenne. dunocodusi, ee mpoucxoxkaeHNE U Poib B O0IIECTBE.

Pa3nea 1. OcHoBHBIE pui10cOdcKHE HIKOIBI.

AnTnuHas ¢unocodus (nocokparuku, copuctel, Cokpar, emokpur, [Tnaron, Apucrorens,
AITMHUCTHYECKU-pUMCKas ¢uiocodusi). OCHOBHBIE MPOOJIEMBI CPEIHEBEKOBOH (uimocopuu u
snoxu Bozpoxnenus. @unocodust HoBoro Bpemenu (XVII — XVIII BB.) Uneonorus [Ipocserenus.
Hewmeukas knaccuueckas punocodus. Pycckas gunocodust XIX — XX BB. OCHOBBI MapKCHUCTCKON
¢mnocopun. OCHOBHBIEC HANPaBJICHUSI COBPEMEHHON (HII0COpUH.

Pa3nea 2. ®dunocopckue KOHIeNuMN ObITHS U MO3HAHUS.

[Ipobnema ObiTHs B ucropuu Quiuocopun. IloHATHS MaTepuanbHOTO M HICATBHOTO.
OcHoBHbIe mIOCO(CKUE HAMpaBICHUS: MaTepuanu3M u uaeanusMm. [IpuHOUN r106aIHHOTO
9BOJIIOLIMOHU3MA B COBPEMEHHOU HayYHOU KapTUHE MUPA.

Konuenmuu npocTpaHcTBa U BpeMEHH B UCTOPUU GHIIOCO(UHU U HAYKH.

IIpoucxoxnenue co3Hanus. Ponp Tpyza B IPOUCXOXKACHUM CO3HAHUA. Mneanuctuyeckue u
MaTepHATUCTUYECKHE KOHIeNuu co3Hanus. Co3Hanue u Mo3r. Co3HaTeabHOe U 0€CCO3HATENIBHOE.
CoszHanue 1 s13pIk. CO3HaAHME U CAMOCO3HAHUE.

Konuemniuy rHoceosoruy B UCTOpHH (Huinocoduu: ceHeyanusM, paliioHaIN3M, CKEITHLIU3M,
arHOCTHUIIM3M, KOHLICTIIIUS BPOXKIACHHBIX UIeH, anpuopu3M. JluajaeKThKka MO3HaHUsS: YyBCTBEHHOE U
pannonanbHOe. OCHOBHbIE TEOPHUH UCTHHBI.

Paznea 3. IIpo6aembl yenoBeka B pusiocodun.
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YenoBek kak npeamer (uiocodckoro anamusa B uctopuu ¢uiocodun. IIpoucxoxnenue
YeJoBeKa: TMPHUPOJAHBIE M COLMAJIBHBIE YCIOBUS aHTPONOCOLMOreHe3a. buonoruyeckoe u
COLIMAJIHOE B YeJoBeKe. IHIUBUA, HHIUBUAYATbHOCTh, THYHOCTb.

CMBICH KM3HM M TIpeHa3HAueHUe 4enoBeka. JKu3Hb, cmepTh, Oeccmeptue. [IBmkenHue
HEHACWJIMS, €r0 POJib B COBpeMeHHOM xu3HH. Llenn u nennoctu. CBoOoa BOJIM U OTBETCTBEHHOCTD
nnuHocTH. HpaBcTBEHHBIE, PEIUTHO3HBIC, 3CTETHUECKUE LIEHHOCTH.

Pa3nea 4. dunocopus ncropun u odmecTsa

YeoBEK B CUCTEME COLMAIBHBIX CBs3eH. JIMYHOCTL M Macchl, cBOOOAAa U HEOOXOIUMOCTE.
®dunocodus ucropun: GOpMaLMOHHAS U UBHIN3AUOHHAS KOHIEIINN UCTOPUUECKOTO Pa3BUTHA.
[TporpeccucTckue W IMKINYECKHE MOJeNu pa3BuTHs. ['nmobaibHble TPOOIEeMbl COBPEMEHHOCTH.
Konuenmus ycTOHYMBOTO pa3BUTHS U CIICHAPHH OYIYIETO.

O6mmecTBo 1 ero crpykrypa. CouuanbHasi, MOJIUTHYECKas U AyXoBHas chepsl oOIIecTBa.
Konuenmuuu rocynapctsa B uctopuu punocodcekoit mpican. ['paxknaHckoe oOIIECTBO U MPABOBOE
roCyJJapcTBO.

Pa3nea 5. ®dunocopckue npodaeMbl XMMHA U XHMHYECKOH T€XHOJIOTHH

Hayuynoe u BHeHayuHoe 3HaHHMe. CTpyKTypa HAy4yHOTO 3HAHHSA, €T0 METOABI U (OPMBI.
HayuHble peBOIONNH U CMEHA THIIOB palioHaIbHOCTH. Hayka B cOBpeMEHHOM MHpe. DTUKa HAYKU
Y OTBETCTBEHHOCTh YUCHOTO.

[Ipobnema cooTHOmIEHUsT Haykd M TeXHUKH. CoOUMaIbHBIE TIOCIEACTBUS HAyYHO-
TEXHUYECKOT'0 Mporpecca. ITHYECKUE U SKOJIOTHUECKUE UMIIEPATHUBbI Pa3BUTHSI HAYKH U TEXHHUKH.

Mecto XMMHUU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mpobiemMa XMMUHU KaK HayKH U
npousBojcTBa. Llenu u 3amaun xumudeckoil Texnonoruu. Crierugpuka XUMHKO-TEXHOJIOTHYECKOTO
3HaHUS: QyHAaMEHTAIBHOE U MPHUKJIATHOE, SMIUPUIECKOE U TEOPETUIECKOE.

4. O0bem yueOHOM TMCUMILUINHBI:

B 3aueTHbIx B akanem. B actponom.
Bupsl yueOGHOM paboTh CAUHHUIAX Hacax Hacax

O0masi Tpya0eMKOCTh AUCHUIIMHBI 0 5,0 180 135
y4eOHOMY IIaHy

Kounrakthas pa6ora (KP): 1,33 48 36
Jlexnuu (Jlek) 0,89 32 24
[Ipaktuueckue 3ausarus (I113) 0,44 16 12
CamocrositenbHas padora (CP): 2,67 96 72
CamocrosiTenpHOe U3y4eHUE  Pa3/esioB 2,67 96 72
JTUCIATLTAHBI

Buja xouTpoJisi: 3a4er / 3k3aMeH 1,0 Ik3ameH (36) 27

AHHOTANUA padovel MPOrpaMMbl TUCHHUILIHHBI
«HUcrtopus» (b1.5.03)

1. Heab 1MCHUIUIMHBI — JOPMHUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO MPEICTABICHUS O POJIA U
MECTE UCTOPHH B CHCTEME T'YMAaHHUTApHBIX M COLMAIBHBIX HAYK, KyJIbTYpPHO-UCTOPUYECKOM
cBoeoOpas3uu Poccun, ee Mecte BO BCEMUPHO-UCTOPUUECKOM IIpoliecce, 00 0COOCHHOCTSIX U
OCHOBHBIX 3Tarnax €€ HCTOPUUYECKOTO PAa3BHUTHUS; BBEACHUE CTYJICHTOB B KPYT MCTOPUUYECKUX
npo6ieM, CBA3aHHBIX ¢ 001acThIO OyayIeit nmpodecCHoHaNbHOM AesITeIbHOCTH.
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2. B pesyabTare M3y4eHHMs AWCHMILUIMHBI 00y4YalOIIMiicsl MO NMporpaMmMe OakajaBpuara
JMOJIKEH:

Obaaoams cnenyromumu oouexyromypHoimu (OK) koMneTeHIusIMHu:

— CHOCOOHOCTh AaHAJM3UPOBATh OCHOBHBIC OTalbl W 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs oOuIecTBa A1 GopMHUPOBaHUS rpakaanckoil nosuimu (OK-2).
3uamo:

— OCHOBHBIC HalPaBJICHUS, TPOOIEMbI U METO/IbI UCTOPHUECKON HAYKH;

— OCHOBHBIE 3Tallbl U KII0UYEBbIe COOBITHSI UCTOpUHU Poccun u mupa;

— 0COOEHHOCTH Pa3BUTHUSI POCCUHCKOTO TOCYAAPCTBA, BHIAAIOLINXCS JAesTENeH 0Te4eCTBEHHOM
1 BceoOIIel ncTopuu.

Ymems:

— COOTHOCHTH OOIIME MCTOPUYECKHE TMPOLECCHl U  OTHCNbHBIE (DAKTHI;  BBISBIATH
CYIIECTBEHHBIE YEPThl MCTOPUYECKHUX IIPOILIECCOB, SBICHUHA W COOBITHH; aHAIM3UPOBATH
COLIMAJIbHO-3HAaYUMBbIE TTPOOIIEMBI;

— (GopMyIHpOBaTh M APTyMEHTHPOBAHO OTCTAaMBATh COOCTBEHHYIO MO3UIUIO MO Pa3IUYHBIM
npobiemMaM UCTOPHH.

Braoemy:

— TpeACTaBICHUSMHU 00 UCTOPHH KaK HayKe, €€ MECTE B CUCTEME TYMaHUTApPHOTO 3HAHUS;

— TPEeACTaBICHUSMHU 00 OCHOBHBIX 3Talax B UCTOPHH YEJIOBEYECTBA U UX XPOHOJIOTHH;

— KaTeropualbHO-TIOHATUHHBIM aIlllapaToM U3y4aeMOil TUCIUIUINHBI;

— HaBbIKaMU aHAJIN3a UCTOPUYECKUX UCTOUHUKOB.

3. Kparkoe coaep:kaHue IMCHMIIIMHbBI:

B conepxanue Kypca BKJIIOYAeTCsl MOHATHE 00 MCTOPUHM Kak HayKe, 0 €€ MecTe B CHUCTEME

COLIMAJIBHO-TYMAHUTAPHBIX HAYK, U3JIarat0TCsl OCHOBBI METO0JI0TUY UCTOPUUECKON HAYKH.

PackppiBaeTcst copepikaHue M 0OIIas XapaKTEpHCTUKAa OCHOBHBIX JTaloB OTEYECTBEHHOU
uctopuu. Hauano poccuiickoii rocygapctBeHHOcTH. KueBckas Pycb. OTHOKyJIbTypHBIE H
COLIMAJIBHO-TIOJINTUYECKUE IIPOLECCHl CTAaHOBJICHUS POCCHUMCKOM TOCyAapCTBEHHOCTH. I[IpuHsATne
XpUCTUAHCTBA.

Pycckue zemmmu B XII — mawame XVI BB. OGpaszoBanue Poccuiickoro rocymapcrBa, €ro
ucropuueckoe 3HaueHue. Poccus B cepennne XVI — XVII BB.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOIECpHHU3AIMU U TNPOCBElIeHUs. Pedopmbl
Iletpa 1 xak mnepBas MONBITKA MOAEPHHU3AIMU CTpaHbl, €€ ocobeHHocTH. DopmupoBaHHe
Poccuiickoit umnepun. OCHOBHBIE HalPaBIEHUS «EBPONEU3ALUIN» CTPaHbl. DBOIIOLUSA COLMAIBLHON
CTPYKTYpbI ob1iecTBa. JlanbHeilee pacimupenue rpanul Poccuiickoit umMmepuu.

Poccus B XIX crometun. IlpombinieHHsiii nepeBopor B EBpome u Poccun: obmee u
ocobenHoe. Baxueitmue ycnoBus nepexoga Poccun kK MHIYCTpUATbHOMY OOIIECTBY — pELICHHE
KPECTBSIHCKOTO BOIIPOCAa U OIPAaHUYECHME CaMOAEp:KaBUsA. JJIUTENbHOCTb, HENOCIIEN0BATEIbHOCTD,
UKIMYHOCTh Tpouecca OypkyazHoro pedopmupoBanus. Ponb cyObekTHBHOTO (akTopa B
npeononieHnn orcraBanus. Pedopmbl XIX Beka, ux 3HaueHue. OOmecTBeHHbIe IBMKEHUS B XIX
BEKE.

Poccus B mauane XX Beka (1900 — 1917rr.). OcoOGEHHOCTH COLUATHLHO-IPKOHOMUYECKOTO
pa3ButHs Poccun B Hauane XX Beka. OObeKTHBHAS NOTPEOHOCTh MHLyCTPHAIBHON MOJCpHU3AINH
Poccun. CootHomenue nonuruuyeckux cuil B Poccum B Hauane XX Beka. Hapacranue kpusuca
camoznepkaBusi. IlepBast poccuiickas peomonua. OOpa3oBaHHE MOTUTHYECKUX MAPTHM.
I'ocynapcrBenHas nyma Hadana XX BEKa Kak IIEPBBIA OIBIT POCCUUCKOrO IapilaMEeHTapU3Ma.
CronbimuHckast arpapHas pedopma. IlepBas mupoBass BoiiHa M yuyacTue B Heill Poccum.
®eBpanbckas peBoaonus 1917r. 1 KOpeHHbIE U3MEHEHUS B IOJUTUYECKOM JKU3HU CTPAHBI.

dopmMupoBaHue M CYIIHOCTh coBeTckoro ctpos (1917-1991rr.). IlomroroBka u moOena
OxTs6prcKOro BoopykeHHoro Bocctanus B [lerporpane. II Beepoccuiickuii cbe3n CoBeTOB U €ro
pemieHus. DKOHOMHYECKass M COLMaNbHAs NOJUTHKAa OOJbIIECBUKOB. ['paxknaHckas BoOWHA H
uHocTpanHast wuHTepBeHuus. Cynpba u 3Hauenume HOIla. VYTBepkaeHue oxHOMAPTUHHON
nonutuyeckoi cucremsl. O6pazoBanne CCCP. Ilonutuyeckass 60pp0a B MapTUU U TOCYAAPCTBE.
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CCCP B roapl nepBbix natuieTok (konen 20-x rr. — 30-e rr.). opMupoBaHue pexruMa JTUIHON
BinacTy CranuHa U KOMaHAHO-aJIMUHUCTPATUBHON CHCTEMBI YIPaBJIEHUS rOCyJapcTBOM. BHemHss
nosutuka CCCP B 20-30-e rr. CCCP Bo BTOpoil MupoBoil u Bemukoii OredecTBEHHON BOIHE.
N3meHeHne COOTHOLIEHUS CUJI B MHUPE IOCIE BTOPOM MHUPOBOM BOMHBL Hagano «XxonogHou
BONHBI». TpyaHoctu nocineBoeHHoOro passutusi CCCP. YikecToueHue MOIMTUYECKOTO pexUMa U
UJIC0JIOTUYECKOTO KOHTPOJIsA. [IonbITKH OOHOBJIEHUS «TOCYJApPCTBEHHOTO COIMamn3May. XX Chbe3ll
KIICC wu ocyxnenue kynpta JuyHoctd Crammba. «Otrenens» B JTyXOBHOM  cdepe.
DOkoHoMHYecKre pedopMbl cepearHbl 60-X TOIO0B, MPUUMHBI UX He3aBeplieHHOCcTH. Hapacranue
KPU3UCHBIX SIBJICHUN B COBETCKOM oOmiecTBe B 70-¢ — cepeaune 80-X rogoB. BHemHss noauTuka
CCCP B xonue 60-x Havane 80-X IT.: OT pa3psIKu K 0OOCTPEHHIO MEXIYHApOIHOW OOCTAaHOBKH.
«IlepecTpoiika»: CyIIHOCTb, ILI€JIM, 3aJayd, OCHOBHbIE OJTambl, pesynbrarel. Pacnmag CCCP.
Oo6pazoBanue CHI'.

CraHOBIIEHHE HOBOM poccuiickod rocygapctBeHHOcTH (¢ 1991- mo Hactosmiee Bpewms).
JluGepanbHas KOHLEMIUS POCCUICKUX pedopM: mepexol K phIHKY, (OpMUPOBAaHUE I'PakKIAHCKOTO
o01ecTBa ¥ mpaBoBOro rocyaapctna. «lllokoBas Tepanus SKOHOMHUYECKUX pedopM B Havase 90-x
rogoB. Koncrtutyuusa Poccuiickoit ®enepaunn  1993r. MekHalMOHaIbHBIE  OTHOLIEHMS.
[TonuTuyeckne mapTuu U oOLIeCTBEHHBIE NBMXKEHUs Poccum Ha coBpemeHHOM a3tame. Poccust Ha
IIyTH MoJepHu3anuu. Poccus B cucteme MUPOBOM SKOHOMUKH U MEKTyHAPOHBIX CBSI3EH.

4. O0beM y4eOHOI TUCHUNIMHBI:

Bunst yueOHoI paboThI B 3aueTHbIX B akanewm. B actponom.
eIMHUIIAX qacax qacax

O0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 4,0 144 108
y4eOHOMY IJIaHy
Konrakthas patora (KP): 1,3 48 36
Jlexnuu (Jlek) 0,9 32 24
[Tpaktuueckue 3ausarus (I113) 0,4 16 12
CamocrositenbHas padora (CP): 1,7 60 45
Pedepar 0,6 20 14
[TonroroBka K KOHTPOJIBHBIM paboTam 0,3 10 7,5
CaMocCTOsATENbHOE N3yUEHUE Pa3/IEIO0B 0,8 30 22,5
JUCLUUIUIAHBI
Buja konTpoJsi: 3a4er / 3k3amMeH 1,0 Jk3ameH (36) | Dx3amen (27)

AHHOTanuA padoyeil IporpaMMbl IMCHUIITTHHBI
«Pu3znyeckas KyJabtTypa u cnopr» (b1.5.04)
1. Heau AMCHMUNJIMHBI:

- OBJIa/ICHUE METOJIOJIOTHEN HAYYHOTO MO3HAHMS (pU3nYecKor KyJIbTYpHl U CIIOPTa;

- OBJIQJICHUE CHUCTEMOM NPAKTUYECKUX YMEHHH M HABBIKOB, OOECIIEUMBAIOIINX
COBEPILECHCTBOBAHHE MCUXO(PHU3NUECKUX CIIOCOOHOCTEH;

- pa3BuTHE cCIOCOOHOCTEH UCIIONB30BaTh Pa3HOOOpa3HbIe (POPMBI (PU3HMUECKON KYJIBTYPHI,
CIOpTa W TypH3Ma JJsl COXPAaHEHHS U YKPEIUICHHS CBOETO 3/70POBbS U 370POBbS CBOMX
ONMU3KUX B MMOBCETHEBHOM JKU3HU M MPO(ECCHOHAIBHON AEATEIbHOCTH;

- (dbopMHpOBaHHE MOTHBAIIMOHHO-IIEHHOCTHOT'O OTHOLICHHS K (U3UYECKOH KyJbType,
(¢u3nYecKOMy COBEPIICHCTBOBAHUIO M CAMOBOCIIMTAHMIO, YCTAHOBKA Ha 3JI0OPOBBIN 00pa3s
KHU3HH.

2. B pe3yabrare u3y4yeHus
0akaJlaBpUAaTAa J0JIKEH:
Obaaoams cnenyromumu oouexyromypuoimu (OK) KoMneTeHIusIMHA:

- CIOCOOHOCTh K caMoOpraHu3anuu u camoodpazoanuto (OK-7);

- CIOCOOHOCTh HCIOJIb30BAaTh METOABI M CpeAcTBa (DU3MYECKOW KyJNbTYphl JUIS
obecreyeHns: NOTHOLECHHOM colMaibHOM U podeccnonanbHoi nestensHoctd (OK-8).

AUCHUILVIMHBI  O0y4YalOIIMiics 10 mporpamme
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3uamo:

- HAY4YHO-TIPAaKTHYECKHE OCHOBBI (PU3MUECKON KYJIBTYPHI U CIIOPTA;

— COLMAJIEHO-OMOJIOTUYECKHE OCHOBBI (PU3UUECKOM KyJIbTYpHI U CIIOPTA;

— BIMSIHUE O3I0POBHUTEIBHBIX CHCTEM (PU3UYECKOTO BOCHHTAHUS Ha YKpEIUICHUE
30POBbs, TPOPHUIAKTUKY MPOPECCHOHATBHBIX 3a00JICBaHUI U BPEAHbBIX PUBBIUEK;

— CHOCOOBl  KOHTPONST M OUEHKM  (PU3UYECKOTO  Ppa3BUTUS M (PU3UUECKOM
[OJATOTOBJIEHHOCTH;

- npaBUja ¥ CHOCOOBI TUIAHMPOBAHUS WHIMBHUIYAJIbHBIX 3aHATHHA pa3IMYHON LIEIEeBOM
HAIpPaBJIEHHOCTH;

— UCTOpUIO (PUBWYECKOM KYJBTYpbl W CIOPTa, WMETh MPEJCTABICHHE O 3HAYUMBIX
CHOPTUBHBIX COOBITUSIX HE TOJIBKO CBOEW CTpaHbl, HO M MHPOBOI'O YpPOBHS; BasKHEHIINE
JOCTHKEHUS B 00J71aCTH CIIOPTa;

- crioptuBHble Tpaguuuu MXTHU-PXTY um. J[.M. MenneneeBa, MOMHUTh O MOJABUIAX
CIIOPTCMEHOB B TO/ibl Bennkoil oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymems:

- CaMOCTOSITENIFHO 3aHUMAThCs (PU3NUYECKOH KYJIbTYPOH U CIIOPTOM;

— OCYILIECTBIISATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M coO0AaTh MpaBuia
TMTHEHbI U TEXHUKU 0€301acHOCTH;

— OCYILIECTBIISATh TBOPYECKOE COTPYIHHUYECTBO B KOJUIEKTUBHBIX (OpMax 3aHATHHA
¢du3nUecKoil KyJabTypoil U CIOPTOM.

Bnaoems:

- CpeACTBAaMH W METOJAMH YKpEIUIEHUS WHAWBUIYAIBHOTO 30POBbA, (PU3HUECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

— JIOJDKHBIM ~ ypOBHEM  ()M3MYECKOH  MOATOTOBJICHHOCTH,  HEOOXOOUMBIM  JIJIs
Ka4eCTBEHHOI'0 YCBOCHHUS MPO(ecCHOHANbHBIX YMEHUI M HaBBIKOB B Ipoliecce 0Oy4YeHus B
By3€, A 00ecreueHHs MOJHOICHHOW COIMaNbHOW M NMPO(EeCCHOHAIBHONW NeATeNTbHOCTH
1ocje OKOHYaHUs y4eOHOTO 3aBe/ICHHS.

3. Kparkoe cogep:kanue THCHUTIINHBI
Pa3zneibl AUCHUIIMHBI U BUABI 3AHATHI

Paznen Ha3zBanue moayns Bcero Yacos
Jlex MII3 |IIIPIT | KP

1. IIpenmer «Dusndeckas KyapTypa U 18 2 6 9 1
cnopt». Uctopuss ®KuC

2 OCHOBBI 3/1T0pPOBOT0O 00pa3a >KU3HU 18 2 6 9 1
(30X)

3 buonornueckre 0OCHOBBI 18 2 6 9 1
(bu3nUeCcKoil KyJIbTYpPbI U CLIOPTA

4 [TpodeccronanbHO-pUKIaIHAS 18 2 6 9 1
¢duznueckas KyJbTypa U CIOPT

Bcero yacos 72 8 24 36 4

Ka:xnplii pazaes nporpaMmmbl HMeeT CTPYKTYpPY:
- JIEKLIUY WM TEOPETUUECKHI pa3aen;
- TPaKTUYECKUH pa3fes, COCTOUT HU3: METOAUKO-TpakTHueckux 3aHiatuii (MII3) u yuebHo-
TPEHUPOBOYHBIX 3aHATUH (ITpodeccuoHanbHO-TIpUKIaIHas Gpusnueckas noaroroska, [1I1PIT);
- KOHTpoJbHBIN pazaein (KP).

Teopernueckuii paszgea QopMupyer cucTeMy HayYHO-TPAKTHUYECKUX M CIIEHUAIBHBIX
3HAaHUH, HEOOXOAWMBIX JUIsI  TMOHMMAHHUS  TNPHPOJHBIX U  COLMAIBHBIX  IPOLIECCOB
(GYHKIMOHMPOBAaHUS (DU3UYECKON KyJNbTYyphl OOIIECTBA M JIMYHOCTH, YMEHHS HX aJalTHBHOTO
TBOPYECKOTO  HCIOJNB30BAaHUS  JJS  JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  Pa3BUTHS,
CaMOCOBEPILICHCTBOBAHMS, OPraHU3alUU 370pOBOro 00pa3a >KU3HU INPH BBIIOJHEHUU Y4YeOHOH,
npoeCCUOHATBHON M COLIMOKYIBTYPHOM IESTETbHOCTH.
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MeTtoauko-nnpakTH4YecKue 3aHATHA IPEIyCMATPUBAIOT OCBOCHHE OCHOBHBIX METOAOB U
croco0oB (OpPMHUPOBAaHUS Y4YEOHBIX, MPO(PECCHOHANBHBIX W IKU3HEHHBIX yYMEHUH U HaBBIKOB
cpeacTBaMu (PU3UUECKOM KYJIbTYpHI U CIIOPTA.

Ha MeTonuko-npakTHYeCKuX 3aHATHSIX yIEIseTCsl BHUMAHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKH;

- BIIMSHUIO (QU3NYECKUX YIPAKHEHUN Ha (GOpMHpOBaHKE MPOPECCHOHATBHBIX KauecTB OyayIero
CHEHMAINCTa U JUYHOCTH 3aHUMAIOIIErocs;

- BO3JICHCTBUIO CPEeNCTB (PU3NYECKOTO BOCIUTAHHMS HAa OCHOBHBIC (DU3MOJOTHUECKUE CHCTEMBI U
3BEHbsI OIIOPHO-/IBUTATEJILHOTO alapaTa, 3aHUMaloIErocs;

- BOIpOCaM IIPOBEJEHUS COPEBHOBaHMM (TMpaBHUja COPEBHOBAHUM, CHUCTEMA PO3BITPHILIEH,
orpeesieHue nodeaureneid, 000pya0BaHNE U MHBEHTAPh).

IIpodeccuoHaNBbHO-NPUKIIAAHASL  MOATOTOBKA TPOBOAMUTCS C ydyeToM Oynaymiei
npoeCCUOHANTLHOMN IEATEIIbHOCTU CTY/ICHTA.

Y4eOHO-TPEHUPOBOYHbIE  3aHATHS ~ 0a3UpyrOTcs  HA  HIMPOKOM  HCIOJIb30BaHUU
TEOPETUYECKHX 3HAHUM M METOJUYECKUX YMEHMH, Ha NPUMEHEHUH Pa3HOOOPA3HBIX CPEACTB
¢u3n4ecKoil KylbTyphl, CIIOPTUBHONW M MPOQEeCCHOHATBHO-TIPUKIATHON (PU3HUECKON MOATOTOBKU
CTYJICHTOB.

KonTpoabHslii pazaen. Kpurepruem ycnemHocTH 0CBOCHUS y4eOHOT0 MaTepHaia siBIseTcs
OLICHKA MpENOaBaTeNs, YUUTHIBAIOLIAS pecyIAPHOCIb HNOCeUjeHUsi 00A3amenbHblX YUeOHbIX
3ausAmuil, 3HAaHUN TEOPETUUECKOTO pa3jiesa MporpaMMbl U BBIIIOJIHEHNE YCTaHOBJIEHHBIX HA JAHHBII
CeMEeCTp KOHTPOJIBHBIX TECTOB 00MIeH (pru3nueckoi M TeOpEeTUYECKON MOATOTOBKU JJIsl OT/EIbHBIX
Ipyn pa3Iu4yHON CIOPTUBHON HamnpasieHHOCTU. KP BXOIUT B mpakTUUueCcKue 3aHATHUS.

4. O0beM y4eOHOH TUCHUIJIMHBI:

B B I VI
Bunst yueOHoI paboThI 3aUETHBIX | AKaJeM. | CEMECTp | CEMECTp
eIMHUIAX | dYacax
O0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 2,0 72 36 36
y4eOHOMY IJIaHy
Konrakthas pa6ora (KP): 2,0 72 36 36
Jlexuun (Jlek) 0,5 8 4 4
[Tpaktuueckue 3ausarus (113) 1,0 60 32 32
Buja xkonTpoJsi: 3a4er / 3k3aMeH 3auer 3auer 3auer
B B I VI
Bunbt yueOHO pabOThI 3a4ETHBIX | ACTPOH. | CEMECTp | CEeMEcCTp
eIMHUIIAX | dYacax
O0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 2,0 54 27 27
y4eOHOMY IIaHy
Kounraktnas pa6ora (KP): 2,0 54 27 27
Jlexumn (Jlek) 0,5 6 3 3
[Tpaktuueckue 3ausarus (I113) 1,0 45 22,5 22,5
KoHTponbHbIH pa3zien, BXOAUT B ay IMTOPHBIE 0,5 3 1,5 1,5
3anstus (KP)
Buja xkonTpoJisi: 3a4er / 3k3amMeH 3auer 3auer 3auer

AHHOTaNUA y4e0HOIl MPOrpaMMbl JUCHHUIIIIMHBI
«Marematuka» (b1.5.05)

1. Heab AMCUMIUIMHBI — SBISETCS (POPMUPOBAHHE Y CTYJCHTOB CUCTEMBI OCHOBHBIX MOHATHUH,
HCIOJIb3YCMBIX JII TOCTPOCHUA BaXXHEUINNX MaTEeMaTHYECKUX Moneneﬁ, H YMCHUA
HCIOJIb30BATb MATCMATUYCCKUC MCTOABI JIS1 OTIMCAaHUA PA3JIMYHBIX IMTPOLCCCOB.

2. B pesyabTare M3y4eHHMs AMCHMILUIMHBI 00y4YalOIIMiicsi MO0 NMporpaMmMe OakajaBpuara
JAOJIZKEH:
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Obnaoamse cnenyromumu oowenpogheccuonanrvrvimu (OIK) koMmneTeHIIsIME:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUILIAH B ipodeccuonansHoi nesitenbHocT (OITK-1).
3uams:

— OCHOBBI (P PepeHIINaTBHOTO U HHTETPATBHOTO UCUUCIICHUS, MU DHepeHIInaTbHBIX
YPaBHEHUN;

- MaTeMaTUYECKUEe TEOPUM M  METOJbl, JIeKAIIME B OCHOBE IOCTPOCHHUS
MaTeMaTHUYECKUX MOJCIICH;

- OCHOBBI IPUMEHEHMS] MATEMAaTUYECKUX MOJIETIEN U METO/I0B.
Ymemy:

- BbIOMpAaTh MATEMAaTUYECKUE METO/bI, IPUTOHBIE JJIS PELLIEHUS] KOHKPETHOM 3a/1a4y;

- UCIIOJb30BaTh MAaTEMAaTHUUECKUE IOHATHS, METOABl W MOJEIM JJs ONMCAHUA

pa3IMYHBIX IPOLECCOB;

— BBISBJISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, JIeXKAlllu€é B OCHOBE KOHKPETHBIX

IIPOLIECCOB;
- UCTIOJIb30BaTh OCHOBHBIE METObI CTATUCTUYECKON 00pabOTKH TaHHBIX;
— IPUMEHATHh MaTEMaTUUECKHE 3HAHNUS HAa MEXIUCLHUIUIMHAPHOM YPOBHE.
Braoemy:
— OocHOBaMHM  (pyHIAMEHTAJbHBIX  MAaTEeMAaTHYECKUX  TEOpUH U HaBBIKAMHU
MCII0JIb30BaHUsI MATEMATHUUECKOTO anapara;
— METOJaMHU CTaTUCTUYECKON 00paboTKu HH(OpMAITUH.
3. Kparkoe cogep:kanue IMCHUTIINHBI:
1 CEMECTP

1.BBegenue.

IIpenmMer u Mmetonsl Marematuku. OmnucaHMe OCHOBHBIX pa3fenoB Kypca. IlpaBuna u
TpeOOBaHUS NPU U3YUYCHHUHU Kypca.

2. D1eMeHTHI aJredpsbl.

UucnoBble MHOXeCTBa, KoMIuiekcHble uucia. Omnpeaenurenu 11 u III mopsiaxoB. Bektopsr:
OCHOBHBIE IOHATHUS, CKaJsIpHOE, BEKTOPHOE M CMEIIAHHOE IIPOM3BEIEHUS BEKTOPOB.
AHanuThueckas TeoMeTpusi: npsMas Ha IUIOCKOCTH, KpuBble 11 nmopsnka. Matpuiel: aeicTBus Haj
MaTpullaMM, TPUBEACHUE K CTyleH4YatoMy Buay M Bumy laycca. Panr marpuinsl. OOparHas
matpunia. Teopema Kponekepa-Kanemnmu. Pemienue cucreM JHMHEHHBIX — anreOpanyecKux
ypaBHeHu. COOCTBEHHBIE YHCia U BeKTOpBl. KBagpatuunbie popmsl.

3. ®ynkuus ogHoil nepemenHoii. [Ipenen pynxkuun. HenpepsiBHOCTD QyHKINH.

@yuxkius. CrocoOsl 3ananus ¢pyHkuuu. Ipeaen ¢pynkuuu B Touke. OJHOCTOPOHHHE MPEIEIbI.
[Tpenensr Ha GeckoHeuHOCTH. beckoHeuHO Malble M OecKOHEeUHO Ooblue (yHKIMH, UX CBOMCTBa
u B3auMHas cBsa3b. CBolictBa mpenenoB. [lepBblii M BTOpPOH 3aMeyaTeNIbHBIE IPEIEIIbI.
HenpepbiBHOCTh (pyHKIIMM B TOYKE M Ha mpoMmexyTke. CBoiCTBa (yHKIMH, HEMPEPBHIBHBIX Ha
orpe3kax. Touku pa3pbiBa QyHKIIMH U UX KIACCUDUKAIIHSL.

4. IndpepenunanpbHoe HCUUCIeHNE (PYHKIMH OHOM IepeMeHHOI.

[IpousBogHasi (QyHKIWH, €€ TEeOMETPHUYECKHid U MexaHWdeckwil cmbichn. [IpaBuma
middepennupoBanus. Tabmuua OCHOBHBIX Npou3BOAHBIX. Jluddepenuman ¢yHkum, ero
OpUMEHEHUs K  OpUONMKEHHBIM  BBIYUCICHHSM. HBapmanTHOCTH  (OpPMBI  IEPBOTO
mudpdepennmana. IlpousBogHas cnoxHOW  QyHkumu. JuddepeHmupyemocts  QyHKIHH:
OTIpeJIeJIEHUE, TEOPEMBI O CBSI3U TU(HEPEHIIMPYEMOCTH C HEMPEPBHIBHOCTHIO U € CYIIECTBOBAaHUEM
npou3BoiHONW. OCHOBHBIE TeopeMbl JuddepeHnmaibHoro ucuncnenus: Pomns, Jlarpanxa, Komm.
IIpaBuino Jlonurans (packpbiTMe HeomnpenesneHHocTe). IIpon3BogHbIE BBICIIMX TMOPSAKOB.
JlokanbHbIi SkcTpeMyM ¢yHkMUA. HeoOxoaumMble U TocTaTOYHbBIE yCIOBHS KCTpeMyMa. [IpaBuio
uccieoBaHus (PYHKIIMM HAa MOHOTOHHOCTBh W 3KCTpeMyM. IIpu3HaKku BBITYKJIOCTH M BOTHYTOCTH
¢ynkuuu. Touku mneperuba. HeoOxomaumoe W JOCTaTO4YHOE YCIOBUS Iepernda. ACHMOTOTHI
(GYHKIIUY, UX BUJBI U CIOCOOBI HaxoxaeHus. OO0mIasi cxema UCCiaeoBaHus (PYHKIIHA, TOCTPOCHUE
UX TpauKoB.
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S. MHTerpajbHoe ucunciaeHue GyHKIHMU OHOM epeMeHHOoI.

[TepBooOpasnas gynkuus. HeornpeneneHHslii UHTErpall U ero cBoicTBa. Tabmmia OCHOBHBIX
UHTETpaioB. MeToibl MHTErpUPOBAHUSA: HENOCPEACTBEHHOE WMHTEIPUPOBAHHUE, WHTEIPUPOBAHME
MOJICTAHOBKOM, HMHTETPUPOBAHUE IO YacTsIM. VIHTerpupoBaHHE pAIMOHAIBHBIX JIPOOEH.
HHTerpupoBanue HEKOTOPHIX UPPAMOHATBHBIX U TPUTOHOMETpUYecKHX (GyHKUUN. OnpeneneH b
MHTETpall, ero reoMerpuueckuii cmelci. CBoiicTBa omnpenenaeHHoro nurerpana. @opmyna Herorona-
JleitOnuma. Teopema o cpenHeM 3HaUYEHUH. 3aMEHA NMEPEMEHHON M MHTETPHUPOBAHUE MO YacTAM B
onpeneneHHOM uHTerpane. [IpunoxkeHusl OonpeneseHHOro MHTErpana K BBIUMCICHHIO IUIOLIanen
wiockux ¢Guryp. IloHsATHE HECOOCTBEHHBIX HMHTEIPAJIOB: OIPEICICHUs,, CBONCTBA, METOJbI
BBIYHCIICHUS.

2 CEMECTP
1. Tn¢pdepenmmanbHoe ucuncjaeHne QPyHKIMH HECKOJIBKHMX NEpPeMEHHBbIX. JJIeMEHThI TeOpUH
MOJIA.

Oynkiuu AByX U 0Oojee TEpEeMEHHBIX: ONpeAesieHHe, 00JacTb OmpeneseHus, 00JIacTh
M3MEHEeHMS, TeOMETpUIeCcKas HHTepIpeTays, TuHuK ypoBHs. [lpeaen ¢pynkuuu B Touke. YacTHbie
NpOM3BOJIHBIE (HAa mpuMepe (QYHKIUHM JBYX MepeMeHHbIX). JuddepennupyemMocts ¢GyHKIUN
HECKOJIbKUX TepeMeHHBIX. JlocTarounsle ycnoBus auddepenuupyemoctu. [lonHas nmpousBogHas.
[TpousBonnas cnoxHoW Qynkuuu. Ilomublii nuddepeniman. MHBapHAHTHOCTH IOJHOTO
middepernmana. AHAIMTHUECKUH Npu3HAK mosHoro uddepenimana. uddepenuponanue
(GYHKIMH OJHOM M JABYX NEpPEMEHHBIX, 33aJJaHHOM HesBHO. YacTHbIE NPOM3BOJHBIC U IOJIHBIC
muddepeHnransl BHICIIMX MOPSAAKOB. TeopeMa O paBEHCTBE CMEIIAHHBIX MPOU3BOMHBIX (IS
GyHKIMH J1ByX TepeMeHHBIX). JIoKanbHbIE JKCTpEMyMbl (YHKIMH JIBYyX IEPEMEHHBIX:
HE00XO/IMMOE M JIOCTaTOYHOE YCIIOBHSI SKCTpEMyMa. Y CIOBHBIM 3KCTpEeMyM (METOA MHOXKHTEIEH
Jlarpanxa). Haunbonpiiee 1 HauMeHbllee 3HaueHHE (PYHKIMHU B 3aMKHYTOW 0Onactu. OCHOBHBIC
noHsTust teopun noiasd. CkanspHoe nose. IloBepxHocTM M nauHUM ypoBHA. IIpomsBogHas 1o
HaIlpaBJICHUIO. ['paueHT CKaJSIPHOIO IOJIA U €ro cBoMcTBa. BekTopHOoe nose. IuBepreHuus mnoss.
Potop nomns. CBs3b MeXAy IpaJMeHTOM U IPOU3BOIHOM 110 HAIPaBJIEHUIO.

2. KpaTHble HHTErpaJbl.

JIBOMHOM MHTErpai: onpeneieHue, FeOMETPUYECKUM CMBICII, CBOMCTBA. BrIunciaeHue qBOMHOTO
UHTErpajla B JCKapTOBOM M NOJApHOM cucreMax koopauHar HMurerpan Ilyaccona. TpoiiHoit
MHTErpaJl: OIpElEIeHUEe, TEOMETPUUYECKUN CMBICH, CBOMCTBA. BbIUMCICHHE TPOMHOIO MHTErpaa.
[IpunoskeHus JBOMHOTO U TPOMHOIO UHTErPAIIOB.

3. KpuBoJnHeiiHbIe M TOBEPXHOCTHbIC HHTErPAJIbI.

KpuBoarHeHHbIN HHTETpaJl 0 KOOpIUHATaM: ONpeeieHne, CBOMCTBa, BbuncieHue. Pabora B
cwioBoM 1none. Popmyna ['puna. KpuBoiauHeilHble HHTErpajibl, HE 3aBUCALIME OT IIYTH
uHTerpupoBanus. lloteHumanbHas QyHKUUS, MOTEHIHMadbHOE moiie. IloHsATHE MOBEPXHOCTHOTO
unterpana. Ilorok Bekropa uepe3 moBepxHocTh. Teopema I'aycca-Octporpanckoro. ®@opmyiia
Crokca.

3 CEMECTP

1. IudgdepennnanbHble ypaBHEHHS NMEPBOro NOpsiaAKa.

JuddepeHumanbaple  ypaBHEHHUS: TMOPSJIOK, pelIeHHe, TeopeMa CYLIECTBOBaHHMA U
€IMHCTBEHHOCTH pemeHus. 3agada Komm. VYpaBHEHMS ¢ pa3iensIOIIMMUCA NEPEMEHHBIMU.
Onnoponusie auddepenunansupie  ypaBHeHHs. JluneitHble nud¢epeHuansHble  ypaBHEHUS
MIEPBOTO MOPAIKA. Y paBHEHUS B MONHBIX Aupdepennuanax. MHTerpupyommii MHOKHUTENb.

2. IndpepennnaibHbie ypaBHEHHs BTOPOI0 U 1-T0 MOPSIKA.

JuddepeHnmansaple  ypaBHEHHS BTOPOTO IMOPSAKA, JOMYCKAIOUIME TOHIKEHHE MOpsIKa.
Jlunetinsie auddepeHnnanbuple ypaBHEHUsT BTOporo mnopsiaka. CoiictBa pemeHuid. JluneitHas
He3aBUCUMOCTh (yHKIuH. Onpenenurens Bporckoro. CTpykTypa 0OIIEro pemeHus TUHEHHOTo
muddepeHnranbable  ypaBHEHHS BTOporo mopsaka. @DyHIamMeHTanbHas CHCTEMa peIIeHHH.
Jlunelinple omHOpoaHbIe AU depeHInaNbHbIE YPaBHEHUS BTOPOTO MOpPsSAKA C IOCTOSHHBIMH
ko3 uureHTaMu: MocTpoeHue obmiero pemieHus. Meron Diinepa. JIuHeiHble HEOAHOPOIHBIC
muddepeHnranbHble ypaBHEHHS BTOPOTO MOPSJIKA C MOCTOSIHHBIMU K03 dunmenramu. Obmiee u
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YaCcTHOE PELICHHs HEOJHOPOIHBIX ypaBHeHUH. JIuHeiiHble nuddepeHanbibple ypaBHEHUS 1-TO
MOpsiIKa: CBOWCTBA pEIICHUH, TEOpeMbl O CTPYKType OOIIEero pemieHusi, MeTOJ BapHaluu
nocTossHHBIX. JluHelHble nudpdepeHnnanbHble YpaBHEHUS A-TO TOPSAAKA C TOCTOSHHBIMU
Kod(duimeHTaMu. AITOPUTM MTOCTPOCHHS OOIIErO PEIIeHUs.

3. Cucremsl 1 pepeHnHAIBLHBIX YPABHECHHU.

Cuctembl auddepeHInanbHBIX ypaBHEHHI IEPBOrO MOpPAIKA: OOILIME TMOHATHA, Teopema
CYIIECTBOBaHMS M €IMHCTBEHHOCTU 00mIero pemieHus. Cuctemsl JUHEHHBIX Au}QepeHnanbHbIX
YpaBHEHUI IE€pBOr0 MNOpsJKa: HMHTEIPUPOBAHME METOAOM MCKIIOUeHUs. CHCTEMBbl JIMHEHHBIX
muddepeHInanbHbIX YpaBHEHUI MEPBOTO MOpPsIKAa: CBOMCTBA pEIIEHUH, TEOPEMBI O CTPYKType
O0IIero pemieHus, METOJA BapHallMd MOCTOSHHBIX. CHCTeMbl JUHEWHBIX OJHOPOIHBIX U
HEOJHOPOAHBIX TU(PEepeHINATbHBIX YPAaBHEHUH C MOCTOSHHBIMU KO3(duineHTamMu. DIeMeHTHI
TEOPHUH YCTOMUMBOCTU. METO/Ibl YUCIIEHHOTO pelieHns AudepeHnanbHbIX ypaBHEHUN.

4. Yucnosble U PyHKIMOHAIBHBIE PSIAbI.

YucinoBele psAbl: OCHOBHBIE TOHSATHS, CBOMCTBA CXOISIIUXCS PSAZOB, HEOOXOAUMBINA NMPHU3HAK
cxoquMoctd. ['apmonmueckunt paxn. Pager  [Jupuxiue. IlpusHaku cpaBHEHHMS psIOB  C
NoJOXKUTENbHBIME uiieHaMu. [Ipusnak JlamamOepa. VHTerpanbHbIl M paJuKaldbHbIM HpPU3HAKU
Komm. 3nakouepenyromuecss psapl: npusHak JleiiOHuna. 3HakornepeMeHHbIE pSAbl: MOHATHS
a0COFOTHON U yCIIOBHOM CXOJIMMOCTH, MTPU3HAK a0COTIOTHOM CXOIMMOCTH, CBOHCTBA aOCOIOTHO U
YCJIOBHO CXOJSAIIUXCS PSAAOB.

OyHKIIMOHAIBHBIE PSJBl: OCHOBHBIC IOHATHSA, OOJACTh CXOAUMOCTH. CTENEHHBIE PSIIBL:
paguyc, uWHTEpBaji, o00jacTb cxoauMocTu. CBOHMCTBa cTeneHHbIX psaoB. Psaner Teitnmopa u
MakropeHa: cBOICTBa, yCIIOBHE CXOJAUMOCTH psijia K UCXOAHOH (DYHKIIMH, OCHOBHBIE Pa3IOKCHHUS.
Paznoxenue GyHKIuU B psii MakiiopeHa ¢ MOMOIIbIO OCHOBHBIX Pa3sioKeHUH. I 1aBHOE 3HaYeHHE
¢byHkuuu. DxBuBaneHTHbIEe pyHKuMU. [Ipumenenue psaoB Teitnopa u MaknopeHa sl BBIYUCICHUS
IIPEACIIOB.

S. 3akio4enue.

Hcnonp30BaHnEe MaTEMaTUYECKUX METOAOB B ITPAKTUYECKON AESTEIBLHOCTH.

4. O0beM y4eOHOI TMCHUITHHBI:
Bcero 1 cemectp 2 cemecTp 3 cemecTp
Buzel yaeOHoit paboTs! 3a4. ex./ 3a4. ex./ 3a4. ex./ 3a4. ex./
aK.yac aK.4yac aK.yac aK.yac
Oo0mas TPYAOEMKOCTH
AHCUHILTHHEL IO yH{eOHOMY 15/540 5/180 4/144 6/216
MJIAHY
Kounrakthas pa6ora (KP): 5,3/192 1,77/64 1,77/64 1,77/64
Ulektuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[TpakTudeckue sansaTusa (113) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrositesbHas padora (CP): 7,7/276 2,23/80 2,23/80 3,24/116
Bua xonTpoJss: 3auer / 3k3aMeH 2/72 3Ki731\2€ﬂ- 3auer 3“;2\?“-
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buzel yaeOHoit paboTsI 3a4. e1./ 3a4. e1./ 3a4. e1./ 3a4. e./
acTp.uac acTp.uac acTp.uac acTp.uac
Oo0mas TPYAOEMKOCTH
AHCUHILTHHEL IO yH{eOHOMY 15/405 5/135 4/108 6/162
MJIAHY
Kounrakthas pa6ora (KP): 5,3/144 1,77/48 1,77/48 1,77/48
Ulekiuu (JIex) 2,65/72 0,88/24 0,88/24 0,88/24
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[TpakTudeckue sansaTusa (113) 2,65/72 0,88/24 0,88/24 0,88/24

CamocrositesbHas padora (CP): 7,71207 2,23/60 2,23/60 3,24/87
JK3aMeH- 3auer JK3aMeH-
Bun xoHTpoOJA: 3a4eT / IK3aMeH 2/54 127 127

AHHOTanuA padoyeil IporpaMMbl JMCHUIITTHHBI
«Audopmatuka» (b1.5.06)

1. Heab auCHMIVIMHBI — (OPMHUPOBAHME Yy CTYACHTOB CHCTEMbl OCHOBHBIX IOHATHUH,
UCIOJB3YEMBIX U1 TOCTPOCHHMS BAXXKHEMIIMX MAaTeMaTUYECKUX MOJENIEH, U yMEHHUS
UCIOJIb30BaTh MaTEMaTUYECKNE METO/BI [Tl OIIMCAHMSI Pa3IMYHbIX IPOLIECCOB.

2. B pesyabTare M3y4eHHMs AWCHHMILUIMHBI 00y4YalOIIMiicsl MO NMporpaMmMe OakajaBpuara
HOJIKeH:

Obaaoams crnenyromumu oouenpogeccuonanvruimu (OIK) komneTeHIusIMHu:

— BJAJEHHE TMOHMMAaHUS CYUIHOCTH M 3Ha4eHHUs WH(POpMAIMKM B Pa3BUTHH COBPEMEHHOTO
o0IiecTBe, OCO3HAHUS OMACHOCTHM W YIpo3bl, BO3HHUKAIOIIMX B HSTOM IpoIliecce,
CHOCOOHOCTBIO COOJIOAATh OCHOBHBIE TpeOoBaHU HH(POPMAITMOHHON 0€30MacHOCTH, B TOM
YucIie 3alUThl rocyaapcTBeHHOM TaitHbl (OI1K-4);

— BJAJEHHE OCHOBHBIMHM METOJAMH, CIIOCOOAMU U CpPEIACTBAMHU IOJNYYCHHS, XPaHCHHS,
nepepaboTku HMH(OpMAIMKM, MMETh HABBIKM pPAa0OTBI C KOMIIBIOTEPOM KaK CpPEICTBOM
ynpasienus uadopmarmeit (OI1K-5).

3uams:

— cBoiicTBa HH(pOpMAIUH, CIOCOOBI €e XpaHeHUsI U 00pabOTKHU;

— CTPYKTYpY, IPHUHLIHUIIBI PaOOTHI 1 OCHOBHBIE BO3MOXKHOCTH DBM;

— TONOJIOTHIO U apXUTEKTYPY BBIYMCIUTEIBHBIX CETEMH;

— TPUHIUIBI aApECcalM N10JIb30BaTelNe, KOMIIBIOTEPOB U pecypcoB B cetu MHTepHeT;

— paznuyatk U pacmudpoBsiBath [P — agpec, tToMeHHOE UMSI KOMIIBIOTEPA;

— CTPYKTYpY, IPUHLIHUIIBI pa0OTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

— OCHOBHBIE THITBI AITOPUTMOB, SI3BIKA IPOTPAMMHUPOBAHUS;

— CTaHJapTHBIC MPOrpaMMHBIE OOeCTIeYeHUsI CBOEH MPO(ECcCHOHATBHOMN e TeTbHOCTH;

— QITOPUTMBI PEILICHUS HEIMHEWHBIX YPAaBHECHUI;

—  aNrOpUTMbI OJHOMEPHOM ONTHUMM3ALUH.

Ymemo:

— THUcaTh ¥ OTJIAXXHMBATH MporpaMMbl Ha VBA 1o pazpaGoTaHHBIM alropuTMam;

— TNPUMEHATH METOABI MATEMATUUECKOM CTATUCTUKYU AJIS PELLIEHUS] KOHKPETHBIX 33/]a4;

— UCNOJb30BaTh MAaKeThl NPUKIAAHBIX NPOrpaMM TMpH JaibHEimeM oOydYyeHHH U
IIPAKTUYECKON AEATEIbHOCTH.

Braoemy:

— HaBBIKAMH CaMOCTOSTEJBHOIO PELIEHUS 3a7a4 Ha KOMIIBIOTEPE, BKIIIOYAIOIINE TTOCTAHOBKY
3a7iauu, pa3paboTKy aJIfOPUTMA U OLEHKY ero 3(PPEeKTUBHOCTH METOJaMU MaTeMaTUYEeCKOH
CTaTUCTHKH [ 00pabOTKH IKCIIEPUMEHTA;

— METOJaMHU peajln3allii aITOPUTMOB Ha KOMIIBIOTEpaAX.

3. Kpartkoe cogep:xxaHue TUCHHUIINHBI:

3.1. ApXHUTEKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® UCTOpHUSl PAa3BUTHUS BBIYMCIUTEIBHON TEXHUKM M MEPCOHAIBHBIX KOMIIbIOTEpOB. Kparkas
UCTOpUSL Pa3BUTHUSA  BBIUMCIMTEIBHOM TEXHUKM M IepcoHalbHbIX KomnbiorepoB  (1IK).
Brruucnurensnas mammnaa @on-Helimana n mamuna Triopunra. Pazpaborku Hopbepra Bunepa;

eapxurektypa IIK, anmapatneie cpenctBa IIK. HMcnonp3yemble CUCTEMBI CUHCIEHMS,
3JIEMEHTBl MaTeMmatudeckoil joruku. OOmee mnpexacraBienne o [IK u HMX BO3MOXKXHOCTSX.
®ynkumnoHanbHasg cxema 1K, marucrpanbHo-monynpHbld npuHLun nocrpoenus 11K, AnnapaTtHsie
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cpeacta IIK: Mukpompoueccop, onepaTuBHasi M K3II IaMATh, BHEIIHSAS NaMATh, IIMHBI aJpeca,
KOMaHJ M JIaHHBIX, TAKTOBBINA IeHepaTop. [IpMHIMI OTKPBHITON apXUTEKTYphl: CUCTEMHAas LIMHA,
paspsanHocTh. [lepudepuitnbie ycrpoiicta IIK: knaBuarypa, MbIllb, MOHHUTOpP, HNPUHTEP U Jp.
OcoOeHHOCTH TIpe/CTaBlICHUs] JaHHBIX Ha MAalIMHHOM YypoBHe. IIpenmymiectBa 1mQpoBoro
npeAcTaBIeHU MH(OpMAIMK Tepe/l aHaJIOrOBBIM NPEICTaBICHUEM: BBICOKOE KaueCTBO 3allUCU U
oTtoOpaxkeHHst HH(POpMaIUH, MPOCTOTA U HAAECKHOCTh AyOIUpOBaHMS (KOMUPOBaHUA) HHPOpMALIUN
6e3 morepu KadecTBa. CuCTeMbl cuUMClIeHUS (AE€CATUYHAs, JBOWYHASA, BOChBMEpUYHA,
LniecCTHaAUaTepu4Has), IpaBWia IepeBoJa M3 OJHOM CHCTEMBl B JIPYryl0. OJIEMEHTHI
MaTEeMaTUYECKOM JIOTUKU: TMOHATHUSA (POPMAJIbHOM JIOTMKH, OCHOBHBIE JIOTHUECKHE OIEpaluu MU
(dhopMyIIbI, TOTHYECKHE OCHOBBI padoThI 11K

® KOMIIBIOTEPHBIE CETU: TOMOJOTUU CETEeH, MX XapakTepucTuku. KommplorepHas ceTh -
COBOKYITHOCTb KOMITBIOTEPOB M PA3JIMYHBIX YCTPOWCTB, OOECIEUMBAIOIIUX HH()OPMAITMOHHBIN
00MEH MeX]ly KOMIIBIOTEpaMH B CETH 0€3 HCII0JIb30BaHMsI KAKUX-JINOO IPOMEXKYTOUYHBIX HOCUTENIEH
uHpopmanuu. Tomojoruum cereil: 3Be3qHAs, WIMHHAS, KoibleBas. CeTH 3aKphITOrO THIIA!
JOKAJIbHBIE M pacHpelelIeHHblE CeTH, KOpHopaTUBHbIE ceTU. [IporpamMmHO-TEXHUYECKOE
obecrieyeHue: ajanrtep, KOTOPBIA yNpaBiseTCs CIELUANBHOM IMporpaMMoll  IpaiBepoMm;
OIIEpalMOHHAs CUCTEMA, YIIPABIISIONIAs KOMIIBIOTEPOM, MPEAOCTABISIONINM PECYPChI; IPOTOKOJIBI -
0coOble S3bIKM, HA KOTOPBIX OoOMeHuBaioTcsi uHpopmanueir komnbstoreps! B cetu (TCP, TCP/IP,
UDP). I'mo6anwHubie cetu paznumanoro macmrada (WAN —Wide Area Net, MS Network u Internet).
Bo3moxxnoctu cetn WnTepHeT. DnekTpoHHas moura. JlocTynm K WHGOPMALMOHHBIM PECypCaM.
Cuctema TenexoHpepeHuuii. Aapecanys 1 IpoToKoisl B IHTEpHET;

® MyJIbTHMEMA — JMATIOroBasi KOMIBIOTEpHAs CHUCTEMa, 0OeCHeunBalolias CHHTE3 TEKCTa,
rpaduKy, 3ByKa, peYH W BHUAEO. YCTPOWCTBA MyJbTUMenua. TpeOoBaHUS K MyJIbTUMEAUHHBIM
CpeAcTBaM KOMIIBIOTEpPOB. PacuinpeHHbIE BO3MOXHOCTH 00pabOTKH, MpeoOpa3oBaHMs, CHHTE3a
uHpopManuu (KOMIBIOTEpHAs aHMMAIMs, MOAM(UKAIUS H300paKeHUH, TpexMepHas Tpaduka).
MynsTumenuiiaele nporpammel. IIporpammel penaktupoBaHusi, MOHTaXka 3ByKa U BUco. Buneo-
penakTopsl, MOAYIH cnemd((EeKToB, MOHTAXKHbBIE CTYIUH. DJICKTPOHHBIE MPE3CHTAIMH (OCHOBHBIC
Bo3MOkHOCTH MS PowerPoint), sTambl co3maHus Tpe3eHTAIMi, CTPYKTypa Mpe3eHTaluid u
0CO0EHHOCTH pabOThI C PEIAKTOPOM.

3.2. IIporpamMHOe oOecrieueHue:

® CTPYKTYpa OIEPALMOHHBIX CHUCTEM, IMaKeThl MPUKIAAHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpamMmmubix cpeactB. CHCTEMHOE W MPUKIATHOE MPOrpaMMHOE oOecreyeHne
ITK. O630p onepanuonnsix cucreM (OC). ITpunmuns! co3nanus u cocta OC: sapo, unTepdeiic,
npaiisepel. Kpatkas xapakrepuctuka WINDOWS, MoaynbHbli npuHiun nocrpoenus. Cpena
WINDOWS: oxHa, WX 3JeMEHThl, paboTa B MHOI'OOKOHHOM pexume. Pabora ¢ oObekramu
WINDOWS. Spnbiku u pabora ¢ HumH. [lamku: cozgaHue, neperMEHOBaHUE, KOMHMPOBAHUE U
nepeMenieHne 00beKTOB (MAroK M SIPJBIKOB), ynajieHne oObekToB. Kop3uHa M ee Ha3HauYeHHE.
Hactpoiiku WINDOWS: nata u Bpems, HacTpOMKa MBIIIH, SKpaHa. DJIEMEHThl TEXHHUYECKOIO
cepuca IIK: ycTraHOBKa ONEpallMOHHON CHUCTEMBI, CO3[JaHUE WHAUBUAYAIbHON ONEPaLlMOHHON
Cpedbl TOJb30BaTENs, MOJJICPKKA LEIOCTHOCTH HH(POPMALMU, PACIIMPEHHUE M MOJACPHU3ALUS
KOH(UTypaIiy anmnapaTHbIX U MPOrPaMMHBIX CPEICTB

e TexctoBelii penaktop WORD, penakTopsl MareMaTHYecKMX H XHUMHUYECKHX (OPMYIL
OCHOBBI HCIIOJIB30BaHMSI TPOTrpaMM OOLIero Ha3zHaueHUs (KpaTkuii 0030p) Ha mpuMmepax
TekcToBoro pemaktopa WORD, penakropoB MaTeMaTHYECKUX W XMUMHYECKHX  (OpMyIL.
Ocob6ennoctu tekcroBoro peaakropa WORD. BBog u pemakrupoBanue Texcta. KomupoBanue u
nepemMeleHue 00beKToB, padora ¢ Tabmumamu. Beibop Buaa, pasmepa mpudra, popmarupoBaHue
cuMBOIIOB M ab63aneB. KomumpoBanue dopmara. OcoOCHHOCTH CO3MaHHUS CCBHUIOK, OTJIABICHHIA.
Co3nanue JOKYMEHTOB pa3iu4HbIX (opM (CTaHAAPTHBIX W HECTaHAAPTHHIX). Mcmonb3oBaHue
penakropa MaTeMaTH4eCKUX (OPMYyJ B TEKCTOBBIX JOKyMEHTax. PemakTop xumudeckux ¢opmyd,
Ha3zHaueHue U ocobeHHocTH padoTel. KonnpoBanue XuMudeckux popMyi1 B TEKCTOBBIE TOKYMEHTHI.
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e Cucrema ynpasienuss 0Oazamu nanHbix ACCESS: cosznanue mnonb3oBatenbckux CYB/,
¢dbopmupoBanue 3anpocoB, oT4eToB U hopM. MHpopmannonusie cucreMbl. CHCTEMBI yIpPaBICHUS
O6aHkaMu U 06a3aMu JaHHBIX. PensiuonHas Moaens naHHbIX. CTPYKTypa 3alicH, METOBI OCTyHa K
uHpopmanuu. OOMeH pgaHHBIMEH C JApyruMu npuioxeHusmMu  WINDOWS:  TekxcToBeIMU
pemaakTopamMu U 3JIEKTPOHHBIMH Tabiuuamu. Pensunonnast 6a3za nanueix ACCESS. I'maBHOE OKHO,
MEHIO KOMaHJl, MNaHeab HWHCTpyMeHToB. Co3laHuMe M OTKphITHE Oa3bl JaHHBIX. BBom u
pelaKkTUpOBaHHE JTAaHHBIX B PEXKHUME TAOIUIIBI U PeKUME KOHCTpyKTOopa. POpMUpOBaHHE 3aIIPOCOB.
3anpocel MpPOCThie M MHOrOTaOJIMYHBIE, 3ampockl ¢ ycinoBusMu. Co3gaHHe OTYETOB U (POPM.
TexHonorus peanuzauuu npocreiimux 3anad cpeacrsamu CYB/] ACCESS.

e PemieHne BBIYMCIUTENBHBIX 3amad ¢ wucnonb3oBanneM EXCEL: o6paboTtka Tabmui,
MOCTpOeHHE TIpaUKOB U JAMarpaMM, BBIYHMCICHHE MAaTPUYHBIX BblpakeHuil. Ha3nauenwue
anekTpoHHbIX Tabmun (MS EXCEL). Ocobennoctu Ttabmuunoro mporeccopa EXCEL wu
MCTIOJIB30BAHUE €r0 JJS pelieHuss WHPOPMAIMOHHBIX M WH)XXEHEPHBIX 3a1a4. TexHuka paboTsl ¢
EXCEL. Oxno EXCEL. AGcomioTHas W OTHOCHTEIbHas ajpecanus. BbiaeneHue siueek,
nepemeleHue no padouemy mucry. Pacuer mo ¢opmynam. Kommuposanue ¢opmyin. Iloctpoenue
rpadukoB. Pacuer pyHKIIMOHAIBHBIX 3aBUCUMOCTEH M MOCTpOeHHE rpaduyeckux n300pakeHHi ¢
ucrnonb3oBanueM crangapTHeix  Qynkuumit EXCEL u  wmactepa ¢ynkumil. Iloctpoenue
MOBEPXHOCTEH C MCIOJIB30BAaHMEM MacTepa auarpamm. Paborta ¢ taGnuuamu. ®opmatupoBaHHe,
oopmienue Tabnun. Yucnossle u nojb3oBareibekue popmarbl. CBoanble Tabnuubl. [loctpoenue
auarpamm. Pa3paboTka u peanusanust NpOCTEHIINX alTOPUTMOB C UCIIOIB30BAHUEM BO3MOKHOCTEH
EXCEL (HaxoxaeHue MaKCUMaJIbHOIO (MHUHHUMAJIbHOIO) JJIEMEHTAa BEKTOpa M MaTpULBL,
HaXOXKJICHUE CYMMBI JIEMEHTOB BEKTOPA U MATPHIIbI, BEIUMCIIEHUE MAaTPUYHBIX BBIPAXKEHUH).

3.3. AIropuT™MBI 1 OCHOBBI IPOIPAaMMUPOBAHHUS:

e ArOpUTMBI, TUIIBI AIrOpuTMOB. [loHsTHE anropuTMa U ero cBoiicTBa. CriocoObl 3amucu
aIrOpuTMOB. MOYJIBHBIN NPUHIUI IOCTPOEHUS AJITOPUTMOB U IPOIPaMM.

® XapaKTepUCTUKU SA3BIKOB MpOrpaMMHpoBaHus. (OCHOBHBIE CTPYKTYpbl W IPHHLUIIBI
CTPYKTYpHOTO IporpaMMupoBaHMsi wumtoctpauus. CTpyKTypHOE IpOrpaMMHpPOBaHHUE, €ro
ocobeHHocTH. TexHONOTHsI 00BEKTHO-OPUEHTUPOBAHHOTO MTPOrPaMMHUPOBAHUS; CBOMCTBA SI3BIKOB!
HaclieIOBaHUEe, MHKANCYIISIIUA, ToTUMOp(u3M. [ToHATHS A3BIKOB: KIacChl U OOBEKTHI. DBOMIONHUS U
Kinaccuukanusi  A3BIKOB  IporpamMmupoBaHusi.  [loHATHMS — TpaHCHSUMH, — KOMIMJISIHH,
MHTEPIIPETALMY, UX pa3iuuusi. bazoBble anropuTMUYECKNE KOHCTPYKIIUHU (CIEI0BAaHUE, BETBICHHUE,
MIOBTOPEHME), IPUMEPBl UX peanu3anud. OCHOBHBIE KOHCTPYKLHHU SI3BIKOB IPOrPAMMHPOBAHMSL.
S3bIKM IPOrpaMMHUPOBAHUS BBICOKOT'O YPOBHSI.

e BoiuncnuTenbHple aNroOpuTMbl M MpOrpaMMHbIE peanu3aiun Ha VBA ans oO6paboTku
uHpopmanuu Ilponecc pemenus 3amau Ha KommbioTepax. IIporpamMupoBanue Ha s3bike VBA:
OCHOBHBIE OIEPATOPHI sI3bIKA, MpoleaAypbl U ¢(yHKuMU. PazpaboTka M peanu3anus MPOCTEHIINX
aIrOpuTMOB 00pab0TKKM MHpOpPMAaLKHU (pEelIeHHEe 3a1a4 ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00BEMOM
uHpopmanun). YucleHHbIE METOJbl aHaJIH3a OJHOTO HEIMHEHMHOro ypaBHEHMS: NMOUCK KOpHEH,
pellleHre 3aJauyd OJHOMEPHOM ONTHUMM3AalMM (HAXOXKJIEHUE TOUEK MaKCMMyMa M MHUHUMyMa
¢byHkuun). MeToapl CTaTHCTUYECKOH 0OpabOTKM pe3yabTaTOB H3MEPEHUH OTHOW BEITHMUYMHBL:
BBIYHCJIICHUE TOYEYHBIX (CPEIHEro, TUCIEPCUHU, CTaHJApTa) U MHTEPBAIBHBIX OLEHOK CIydaiHOU
BEJIMYUHBI.

3.4. 3amura uHGOpMAITUH:

AJTOpUTMBI 3aIIUTHl MH()OPMAIIUK: METOJbI 3aIIUTHI, KOMIIBIOTEPHBIE BUPYCHl U Oopnba C
HumH. [loHsATHe O6€30MacHOCTH KOMIBIOTEPHOW WH(POpPMALUMU: HAASKHOCTh KOMIIBIOTEPA,
COXPAaHHOCTb JaHHBIX, 3al0UTa OT BHECEHMsS HW3MEHEHUN HEYNOJIHOMOYEHHBIMH JIMIIAMH,
COXpaHEHME TalHBI NEPENUCKH B AJIEKTPOHHOM ceTH. MeTobl peanu3aiy 3aiMThl HHPOPMAaLUU:
IporpaMMHBIE, —amnmnapaTHbIE, OpraHU3allOHHBIE. Hctopuss BO3HMKHOBEHMsSI BHUPYCOB U
aHTuBUpycoB. CrocoObl 3apa)xeHus, 3amUTBl U O0pbOBl ¢ BUpycamu. OcoOeHHOCTH pabOTHI
JITOPUTMOB BUPYCOB: PE3UIEHTHOCTb, MOTUMOPPUUHOCTS U camomunppoBanue. KommbroTepHbie
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BUPYCHI, X crneuupuka U aHtuBupycHble nporpammsl (Kacmepckwuii, Dr. Web, Avast, AVGQG).
CrniocoOb! mudpoBanus U nepeay nHGopMaluy Ha JallbHUE paccTOsTHUA. OTKPBITHIN U 3aKPBITHIN
kmoun mudposanus. Jlepparmentanus qucka.

4. O0beM y4eOHOI AUCHUNIMHBI:
Bunsl yueOHoi paboThI B 3agernpix | B akagewm. wacax | B actponom.
eIMHUIIAX qyacax
OO0mas Tpy10eMKOCTh M CHUILIHHBI N0 3,0 108 31
y4eOHOMY IIaHy
Kounrakthas patora (KP): 1,3 48 36
JlaGopaTopusbie 3ansatusi (JIad) 1,3 48 36
CamocrositesbHas padora (CP): 1,7 60 45
PacuetHo-rpaduueckue padboThl 0,6 20 15
Pedepar 0,3 10 7,5
Jlpyrue BUIbI CAMOCTOSITENILHONW PabOTHI 0,8 30 22,5
Buja xkonTpoJisi: 3a4er / 3k3amMeH - 3auer -

AHHOTANUA padoyell MPOrpaMMbl TUCHMILIHHBI
«®uszuka» (b1.6.07)

Lesqb IHCHMIVIMHBI — IPHOOPETEHUE CTYIEHTAMU 3HAHUN 110 OCHOBHBIM pa3zzienaM (U3NKU

¥ YMEHHIO IPUMEHSATh UX B IPYTHX €CTECTBEHHOHAYYHBIX TUCIUILIMHAX.

B pe3yabTaTe M3ydeHusl AUCHUIVIMHBI O0ydawuuiics Mo mporpamme 0akajaBpuaTta

JAOJIZKEH:

Obaaoams cnenyromumu oouenpogeccuonanvuvimu (OIK) komneTeHIusIMHu:
CHOCOOHOCTBIO M TOTOBHOCTBIO  HCHOJB30BATh  OCHOBHBIE 3aKOHBI  (U3UKA B
npodeccuonanbHoi nestensHocTd (OIIK-1);

TOTOBHOCTh MCIIONb30BaTh 3HAHHUA O COBPEMEHHOW (PHU3MUECKOW KapTHHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEUIECTBA Ui IMMOHUMAaHUS
OKpykaroliero Mupa u ssieHuit npupoasl (OIIK-2).

3nams:
duznyecKrne OCHOBBI MEXaHHUKH, (U3UKH KOJICOAHHI U BOJH, AJIEKTPUIECTBA M MAarHETU3MA,
AIIEKTPOAMHAMUKY, CTATHCTUYECKOH (PU3UKHM U TEPMOIUHAMUKH, KBAHTOBOH (hr3uKH;
CMBICIT (YHIAMEHTAIbHBIX (U3MUECKUX 3aKOHOB, MPUHIMIIOB W TIOCTYJAaTOB; HX
(OpMYIMPOBKH U TPAHULIBI TPUMEHUMOCTH;
CBSI3b LIMPOKOTO Kpyra (U3UYECKUX SBICHUH C (QyHAaMEHTAIbHBIMU MPUHIMIIAMH U
3aKOHaMH (PU3UKH;
OCHOBHBIE METO/IbI PELICHHUS 3aJ1a4 110 OMUCAHUIO (DU3UYECKUX SIBICHUI;
METO/bI 00pabOTKH Pe3yabTaTOB (PU3UUECKOTO IKCICPUMEHTA.

Ymemo:

NPUMEHITh TEOPETHUUECKUE 3HAHUS M HKCIEPUMEHTAIbHbIE METO/bl HCCIEIOBaHMUS INPHU
peneHnH mpodeCCUOHATBHBIX 3a1a4;

IPOBOJIUTH PAacUEThl, OCYIIECTBIATH AaHAIU3 U HAa OCHOBE 3TOro JenaTb OOOCHOBAaHHBIE
BBIBOJIbI;

aHAM3UPOBaTh PE3yJIbTaThl HAOIIOACHUH M HKCIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB M MPUHIIUIIOB (PU3HKH;

OTpeNeNiATh XapakTep (U3MUECKUX NPOIECCOB IO KOMIUIEKCY JSKCIEPUMEHTAIBHON
MH(OPMALIUHU TIPU MIOMOLIH T'padUKOB, TAOIHIl U YpaBHEHUH;

NPEICTaBIATh 00pabOTaHHYIO SKCIEPUMEHTAIBHYI0O W TEOPETHYECKYI0 HH(OpMAIUio B
YCTHOM W THCbMEHHOW ¢opMe, B TOM UHCIE C HCIOIb30BAaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHA.

Braoemy:

HaBBIKAMHU paOOTHI C ITUPOKUM KPYroM (PU3HIECKHX MPUOOPOB 1 000y IOBAHUS;
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— HaBBIKAMU OOOCHOBAHUS CBOUX CYKJCHHUH M BHIOOPA METO/1a UCCIICI0BAHMS;
3. Kparkoe conepxxanue IMCUMILIAHBI:
Cemectp 2
Bsenenue
[Tpenmer ¢puznku. MeTopl (HU3NYECKOTO HUCCIEIOBAHMUS: OIIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHSL.
1. ®uznyeckue OCHOBBI MEXaHUKHU
IIpenmer xuHematuku. Ilepememienue, ckopocTh, yckopeHue. Kunemarnueckue
XapaKTepUCTUKU BpaIIAaTEIbHOrO ABMXKEHMs. 3akoHbl HpIOTOHA. 3aKOH BCEMHUPHOIO TATOTEHMS.
JIBu>KeHME Tella IEPEMEHHON MacChl. 3aKOH BCEMHUPHOTO TATOTEHUs. [IBUKEHHE Tella IEpEMEHHON
Macchl. YpasHeHus Memepckoro. @opmyiia [{lnonkoBckoro. Yupyruii 1 HEyNpyrui yapsl Mapos.
MoMeHT WHepUMM MAaTepUaJbHOW TOYKM U TBepAoro Ttena. KuHeMaTmka TrapMOHHUYECKUX
konebanuil. uddepenunanbuoe ypaBHeHHe rapMOHHUECKUX KojeOanuii. [TonaTue o 3aTyxaronmx
Y BBIHYKJCHHBIX KoJieOaHMsX. BoaHOBOe nBMKeHUE. BOHBI TPOIOIbHBIE U TOTIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIPHOH (pU3HKH
DneMeHTHl TepMOJMHAMUKU M (pusnyeckol kuHeTWkH. MneanbHelii ra3. Pacmpenenenue
Bonprimana u ero oOmedusuueckuii cmbici. PeanpHblii Ta3. YpaBHeHue Ban-gep-Baannbca.
Tepmoaunamuveckuid metox B ¢usuke. PaBHOBecHble cocrosHHMs. Hauama TepMoIuHAMUKH.
[uknel. DHTpONHST M €€ CTAaTHCTUYECKOE TONKoBaHWe. SBieHme mepeHoca. uddysus. 3akon
®uka. TemnonpoBogHocTs. 3akoH Dypwe. BHyTpeHHee TpeHue (BsA3kocTh). 3akoH HproToHa.
3. DnexTpocTaTHKa U MOCTOSIHHBIN 3JIEKTPUUECKUNA TOK
3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumonb.  JIMdnekTpuku B
JJIEKTPOCTATUYECKOM II0JIE.
Cemectp 3
1. DnexTpoMarHeTusm
3akon Awmmepa. 3akoH  buo-CaBapa-Jlannmaca. Cuna  JlopeHna.  MarsHeTuku.
DnexkTpoMarHuTHas MHAYKIMs. Y paBHeHHEe MakcBesuia.
2. OnTuka
Wntepdepennus BonH. Audpaxmus Bois. [onspusanus BonH. TemioBoe uzinydeHue. 3aKoH
Kupxroga. I'nnoresa [Tnanka. KBantoBoe o0bsicHeHHe TemI0BOro u3nydeHus. ekt Komnrona.
Anepnas monens aroma. IToctynarsl bopa. Atom Bonopoaa o bopy.
3. DneMeHTHl KBaHTOBOM (hr3UKH
I'nnoresa ne bpoinsa. BonHoBoe ypaBHenue Illpeaunrepa Ui CTallMOHAPHBIX COCTOSTHUM.
Omnbitel  lTepHa-I'epaaxa. MHuorosnekTponsslii arom. Dddext 3eemana. [lpunnun Ilaynm.
KBantoBble craTucTHueckue pacnpeneneHuss bose-OiHmrteiina n ®epmu-/lupaka. DOHOHBI.
3akonsl [lebas m OiHIITelHA. XapaKTEepUCTHKH sipa: 3apsid, Macca, SHEprus CBA3H HYKJIOHOB.
Anepuble peaknuu. DyHIaMEHTAIbHbIE B3aUMOJEHCTBUS U OCHOBHBIE KJIACChI 3JIEMEHTapHBIX
YaCTHULL.
4.00beM yueOHOM TMCUMILINHBI:

Bcero 2 cemecTp |3 cemecTp
Bujit yueGHO# paboThl 3a4. ef1./ 3a4. ef1./ 3a4. ef1./
aK.uac aK.yac aK.gyac
O0masi Tpy10eMKOCTh JUCHUIIMHBI 10 Y4€0HOMY IJIAHY 10/360 4,0/144 6,0/216
Konrakrnas pa6ora (KP): 3,6/128 1,35/48 2,25/80
Jlexumu (Jlek) 1,35/48 0,45/16 0,90/32
JlaGoparopusie 3anarus (J1ad) 0,9/32 0,45/16 0,45/16
[Ipaktuueckue 3ausitus (I113) 1,35/48 0,45/16 0,90/32
CamocrositenbHas padora (CP): 4,4/160 1,65/60 2,75/100
Bux xoHTpoOJIsi: 3a4eT / 3K3aMeH 272 JK3aMeH | JK3aMeH
1/36 1/36
Bcero 2 cemecTp |3 cemecTp
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Bunast yue6HO# paboTh 3ay4. e/ 3a4. ex./ 3a4. ef./

acTp.yac acTp.yac | actp.4ac
O0masi TpyI0eMKOCTh M CIHUILIHHBI 110 Y4e0HOMY IIaHy 10/270 4,0/108 6,0/162
Konrtakrnas pabora (KP): 3,6/96 1,35/36 2,25/60
Jlexumu (Jlek) 1,35/36 0,45/12 0,90/24
Jlaboparopusie ansTust (J1ad) 0,9/24 0,45/12 0,45/12
[Ipaktuueckue 3ausitus (I113) 1,35/36 0,45/12 0,90/24
Camocrostenbnas padora (CP): 4,4/120 1,65/45 2,75/75

Bunx xoHTpoOJIsi: 3a4eT / 3IK3aMeH 2/54 JK3aMeH | JK3aMeH

1/27 1/27
AHHOTanuA padoyeil IporpaMMbl IMCHUIITTHHBI
«Oo0mas n Heopranunveckas xumus» (b1.5.08)
1. Heab AUCHMIUVIMHBI — TIpUOOpETEeHHE 3HAHMW M  KOMIETEHIMH, (QopMHpOBaHUE

COBPCMCHHBIX HpeILCTaBJIeHI/Iﬁ B o0JacTu TCOPCTUICCKHUX OCHOB XUMHHU U XUMHUHU SJICMCHTOB.

2. B pesyabTare M3y4eHHMs AMCHHMILUIMHBI 00y4YalOIIMiicsi MO NMporpaMmMe OakajaBpuara

HOJIKeH:

Obaaoams crnenyromumu oouenpogeccuonanvruimu (OIK) komneTeHIusIMHu:
CHOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCLHUIUIMH B ipodeccuonanbHoil aestenbHocTH (OIIK-1);

TOTOBHOCTBIO HCIOJIB30BATh 3HAHUS O CTPOCHUU BEIECTBA, NPUPOAEC XMMHUYECKON CBSI3U B
Pa3NUYHBIX KJaccax XUMHUYECKUX COCJMHEHUH JIsl MOHMMAaHUS CBOWCTB MaTepUaioB U
MeXaHHM3Ma XUMHUYECKUX ITPOLECCOB, TPOTEKAIOIINX B OKpyskatoueM mupe (OIIK-3).
3nams:

AIIEKTPOHHOE CTPOEHHE ATOMOB U MOJICKYJ;

OCHOBBI TEOPHHM XUMHUYECKOW CBSI3M B COCJMHEHUSX PA3HBIX THIIOB, CTPOCHHUE BEIIECTBAa B
KOHJICHCUPOBAHHOM COCTOSIHUU;

OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHUs] XMMHUYECKHX IMPOIECCOB U XapaKTEPUCTHKHU
PaBHOBECHOT'O COCTOSIHUS;

METOAbl OMHCAHUS XWMHYECKHX PaBHOBECHH B pacTBOpax JJIEKTPOJIMTOB, CTPOCHHE U
CBOMCTBA KOOPAVHALIMOHHBIX COCIUHECHUN;

XMMHUYECKHE CBOMCTBA DJIEMEHTOB PA3MUYHBIX TPYMI MEPUOAUYECKON CHUCTEMBI M HX
BaXKHEHUIIINX COCAUHEHMIA,

Ymemo:

BBITIOJIHATH  OCHOBHBIE XMMHYECKHE OINEpaluu, ONpeAeNsTb TEePMOJAMHAMHUYECKUE
XapaKTePUCTUKH XUMUYECKHX PEeaKLUil 1 paBHOBECHbBIE KOHIICHTPAIIUU BEILECTB;
UCIIOJIb30BaTh OCHOBHBIE XMMUYECKHE 3aKOHBI, TEPMOAMHAMUYECKHE CIIPABOYHBIEC JTAaHHBIC
JUIS pelieHns NpopeCcCUOHATBHBIX 3a1a4;

NPOTHO3UPOBATDH BIMSIHUE PA3IUUHBIX (PAKTOPOB HA PABHOBECHE B XMMUYECKHUX PEAKIUIX;
Bnaodemy:

TEOPETUYECKUMH METOJIaMH OIMCAHHsI CBOWCTB MPOCTHIX M CIIOKHBIX BEIIECTB Ha OCHOBE
AJIEKTPOHHOT'O CTPOEHHSI UX aTOMOB U MOJIOKEHHS B MEPHOAMYECKON CUCTEME XUMUYECKUX
HIIEMEHTOB,;

HKCIIEPUMEHTAIBHBIMU METO/IaMHU ONpEACTICHUS HEKOTOPBIX (DPU3UKO-XUMHUECKUX CBOWCTB
HEOPraHUYECKUX COCIMHEHUN.

3. KpaTkoe coaepxaHue JUCHHUIINHBIL:

CrpoeHne aTOMOB U TIEPUOJUUECKUI 3aKOH.

BonHoBble CBOiicTBA MaTepHalbHBIX O00BEKTOB. YpaBHeHue Je bpoiua. CooTHomieHue
HeonpenenenHoctei ['elizendepra. [lonsTre o kBaHTOBON MexaHuKe U ypaBHeHuu lllpeaunrepa.

CoBpemenHas (HopMyIHpPOBKaA MEPHOAMUYECKOro 3akoHa. Ilepuonmueckas cucremMa M €€ CBs3b CO
CTPOCHHEM aTOMOB. 3allOJHEHUE JIIEKTPOHHBIX CIIOEB M OOOJOYEK AaTOMOB B IEPHOAMYECKOU
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cucteMe osiaemeHToB J[.M. MenaenceBa. CrencHM OKHCICHHS. BakHEHIINE OKHUCIUTEIM U
BOCCTAHOBUTENHM.  BakHelmme  cXxemMbl  IpEBpALIEHUs]  BEIIECTB B OKUCIMUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKLIUAX.

XUMHYECKas CBA3b U CTPOECHUE MOJIEKYJI.
KoBaneHTHast cBs3b, OCHOBHBIE IOJIOKEHHS METOJAa BAJIECHTHBIX CBsA3ei. PaccMoTpeHue cxem
NEPEeKpPhIBAaHUS AaTOMHBIX opOuTasieil mpu o0pa3oBaHMU CBsA3ed B Mojekyiax. OCHOBHBIE
MOJIOKEHUsT MeTofa MoJeKyisipHbix opoutaneit (MO JIKAO). O6mue cBeACHUS O KOMIUIEKCHBIX
COEMHEHMAX, UX CTpOoeHHE. MeXMoJeKyyspHas W BHYTPUMOJIEKYJSIpDHAs BOJOPOAHAs CBS3b.
HoHHast CBs3b Kak IMpeNeNbHBIA cioy4dail KoBaJeHTHOW cBsi3u. OOmme mpencTaBleHUsT O
MEKMOJIEKYJISIPHOM ~ B3aUMOJCHCTBUU:  OPUCHTALMOHHOE, HHIYKIHUOHHOE, JIHUCIIEPCHOHHOE
B3aUMOJCHCTBUS.

OHepreTuka peakuil 1 XMuMHUYECKOE PaBHOBECHE.
[ToHATHE O XHMMHUYECKOH TEpMOJMHAMMKE, TEPMOIAMHAMUYECKHE (DYHKIUM  COCTOSHUS
(xapakrepuctuueckue GyHKIun). XuMU4eckoe paBHOBecHe. VICTHHHOE U KaXKylleecss PaBHOBECHS.
KoHcTaHTa XMMHUYECKOTO paBHOBECHS. DIEKTPOXUMHUYECKUE MPOLIECCHI, MOHATHE 00 AIIEKTPOAHBIX
MOTEHLMAaIaX. DJIEKTPOABMKYIIAs CHUJIa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA U KpPUTEPU
CaMOIIPOU3BOJIBHOTO IIPOTEKAHHUS IIPOLIECCOB.

PaBHOBecus B pacTBOpax
[Tporecchl, compoBoXaaromue 00pa30BaHUE >KUAKHX HCTUHHBIX PACTBOPOB HEDJIEKTPOJIUTOB U
ANEKTPOJINTOB. ACCOLIMMPOBAHHBIE U HEACCOLIMUPOBAHHBIE AIEKTPOINUTHL. CTENEHb AMCCOLUALMH.
Koncranta pucconuanuu. PaBHOBecHe B CHUCTEME, COCTOSILEH M3 HACBILIEHHOIO pPacTBOpa
MajopacTBOPUMOTO 3JIEKTPOJINTA M €ro KPUCTAUIOB. PaBHOBEcHE B PAcTBOpax KOMIUIEKCHBIX
coeMHEeHM. PaBHOBECHE AUCCOLMALIMU BOJbI, MOHHOE IIPOU3BEACHHUE BOABI U €r0 3aBUCUMOCTD OT
temneparypsl. llkana pH. I'ngponus conen.

CKopocTb peakiuil 1 KaTanus.
[Tonsitue o xumuueckoil kuHeTuke. OAHOCTAIUNHBIE U CIOXKHBIE PeaklUUU. 3aKOH JAEHCTBYIOLIUX
Macc. KoHcraHTa ckopocTH peakuuu. MONEKYJISpHOCTh M MOPSIOK PEAKIUH. 3aBUCUMOCTH
CKOPOCTH PEAKLUH OT TEMIEpPATyphl, DHTAJIBIUSA AKTUBALMU. ['OMOreHHBII M TI€TEpPOreHHBIN
KaTajus.

XHUMHUSA S- U p- JJIEMEHTOB

Bopopoa-nepBbeiii 37EMEHT MNEPUOJAMYECKOM CHUCTEMBI, €r0 JBOWCTBEHHOE IOJIOKEHHUE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuoguyeckoil CUCTEMbI. 3aKOHOMEPHOCTH B W3MEHEHUU
AJIEKTPOHHBIX KOH(QUTYypauui, BETUYMH PATUYCOB, JJIEKTPOOTPUIATEIBHOCTH W HSHEPIUU
MOHM3AIMK aTOMOB. THUIHMYHBIE CTENEHW OKHMCIEHUS. XMMHYECKHE CBOWCTBA IMPOCTBIX BELIECTB.
3aKOHOMEPHOCTH B CTPOEHMM M CBOWCTBAaX OCHOBHBIX THUIOB coeauHeHui. Ilpuponneie
COCIMHEHYS, II0JyYECHHUE U IPUMEHEHUE.

Xumus d- u f- snemeHnTos

OnemeHTsl 3-12 rpynn NEepUOAMYECKONM CHUCTEMBL. 3aKOHOMEPHOCTH B W3MEHEHHMH
AJIEKTPOHHBIX KOH(UTYpaIii, BEIUYHH PaJdyCOB, SHEPIMH HMOHU3AIUH, XapaKTEPHBIX CTEHEeHEH
OKHUCJICHUS, KOOpPAMHALIMOHHBIX uuncen aromoB. [lpupoaHble CcOeqUHEHMs, IOJIYy4YEHHE U
COIOCTaBJICHUE (PU3NYECKHX M XMMHUYECKHX CBOWMCTB IMPOCTHIX BemiecTB. CTpOEHHE U CBOWCTBA
OCHOBHBIX THIIOB coeinHeHHH. OcoOeHHOCTH f- 37IeMEHTOB.

4.00beM yueOHOM TMCUMIUINHBI:

Bcero 1 cemecTp 2 cemecTp
Bunst yueOHoI paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
el qacax el gJacax el qacax

OO0mas Tpy10eMKOCTh
AUCHMILINHBI 0 Y4eOHOMY 12 432 7 252 5 180
NJIaHY
AYANTOpHEIE 3aHATHS: 4,44 160 2,67 96 1,78 64
Jlexkiuu (JIex) 1,78 64 0,89 32 0,89 32
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[Ipaktuueckue 3ausarus (I113) 0,89 32 0,89 32 - -

Jlaboparopusie 3ansaTus (J1ad) 1,78 64 0,89 32 0,89 32

CamocrosiTesibHas padoTa 5,56 200 333 120 2,22 80

(CP):

CaMocTosATENbHOE U3yUYEHNE

Pa3IEI0B CITIHHI 5,56 200 3,33 120 2,22 80

Buja konTpoJisi: 3a4et / 3k3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 cemecTp

Bunst yueOHoI paboThI B3au. | Bacrp. | B 3au. B actp. | B3au. | Bactp.
en. yacax en. qyacax en. yacax

OO0mas Tpy10eMKOCTb

AUCHMILINHBI M0 Y4eOHOMY 12 324 7 189 5 135

IUIAHY

AyAMTOpHbIE 3aHSITHS: 4,44 120 2,67 72 1,78 48

Jlexunu (Jlek) 1,78 48 0,89 24 0,89 24

[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -

JlaGopatopusbie 3ansartus (J1aod) 1,78 48 0,89 24 0,89 24

CamocrosiTesibHass paboTa 5,56 150 333 90 2,22 60

(CP):

CaMocTosTENIbHOE U3yUYEHNE

N — 5,56 150 3,33 90 2,22 60

Buja kouTpoJisi: 3a4er / 3k3aMeH ) 54 1 IK3aMeH 1 IK3ame

27) H (27)

AHHOTANUA padovel MPOrpaMMbl TUCHHUILIHHBI

«Opranunyeckas xumus» (b1.5.09)

1. Heab AMCHMIUVIMHBI — TpUOOpEeTeHHE CTYJCHTaMU 3HAHUH O CTPOEHHUH OPraHUYECKHUX
COEMHEHMI, OCHOBHBIX XHMHMUYECKHMX CBONCTBaX pa3IMYHbIX KJIacCCOB OPraHUYECKUX

COGILI/IHGHI/Iﬁ U MCTOAAaX UX IMOJTYYCHH, KaK MIPOMBIINIJIICHHBIX, TaK U na60paT0pHI>1x.

2. B pesyabTare M3y4eHHMs AWCHMILUIMHBI 00y4YalOIIMiicsi MO NMporpaMMe OakajaBpuara

JOJIZKCH:

Obnaoame crnenyromumu obwexyromypuvimu (OK) u obwenpogeccuonanvuvimu (OIIK)

KOMIICTCHIUAMMU:

—  CIMOCOOHOCTBHIO K cCaMOOpraHu3auu u camooopazopanuto (OK-7);

CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCITUILINH B ipodeccuonanbHoi aestensaoctu (OITK-1)

TOTOBHOCTBIO HCIIONIb30BaTh 3HAHUS O COBPEMEHHOM (DU3MYECKON KapTUHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEUIECTBA Ui MOHUMAaHUS
OKpYyaroliero Mupa u sisienuii npuposl (OIIK-2);

TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHUS O CTPOEHUU BEIIECTBA, IPUPOJE XMMHUECKON CBS3H B
Pa3NMYHBIX KJaccax XUMHUYECKUX COCJUHEHUH IJIsl MOHMMAaHUS CBOWCTB MaTepUaioB MU
MeXaHM3Ma XUMHUYECKUX MTPOLIECCOB, TPOTEKAIOIINX B OKpyskaromeM mupe (OIIK-3).
3nams.

TEOPETUYECKHE OCHOBBI
COCIMHEHMI;

CHOCOOBI TMONyYeHHs] M XUMHUYECKHME CBOWCTBA OCHOBHBIX KIJIACCOB OPraHUYECKHUX
COCIMHEHMI;

OCHOBHBIE MEXaHU3MBbI IPOTEKAHHsI OPTaHUYECKUX PeaKIuil;

CTPOCHUA U CBOICTB Pa3IMUHBIX KJIACCOB OPraHUYCCKHUX
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Ymemo:
— TNPUMEHATb TCOPETUYECKHUE 3HAHMSA IJI1 CUHTE3a OPraHUYECKUX COCIMHEHMM pa3iIM4HBIX
KJIaCCOB;
— aHAJIM3UPOBATH U MPEICKA3bIBATH PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COCIUHECHU;
— COCTaBJIATH CXEMbI CUHTE3a OPraHUYECKUX COCAUHEHUH, 3aJaHHOTO CTPOEHUS;
Braoemy:
OCHOBaMH HOMEHKJIATYPhI U KIACCU(PHUKAIIMH OPTaHUYECKUX COCINHEHHIA;
— OCHOBHBIMH T€OPETHUYECKUMU IIPEACTABICHUSIMU B OPraHUYECKON XUMUH;
— HaBBIKAMU OOOCHOBAHMS PALMOHAIBHBIX CIIOCOOOB MOMYYSHHUS OPTaHUYECKUX BEILECTB.
3. Kparkoe coaep:xaHue IUCHHUIIIMHBI

Homenkiiatypa opraHuyeckux COeIMHEHUN. Teoprss XUMUYECKOTO CTPOEHHUS U HACHILECHHbBIC
yraesonopoasl (YB). Ilpupona koBanenTtHOM cBsasu. Dopmynsl Jlptonca. @opmanbHbI 3apsi.
O¢dexter 3amectuteneit. [IpomMexyTouHble COEAMHEHHUS W YaCTUIBl OPraHMYECKUX PEaKIUsX.
OHeprerTuyeckas auarpamMma peakuuu. MexaHusMm peakuuu. Crepeomszomepus, €€ BHIb U
0003HAYCHHUSI.

Amudaruueckue coenuHenus. HacwleHHble 1 HEeHACHIICHHBIE Y B. AnKaHbl, IUKIOAIKaHBbI,
QJIKEHBI, AJKUHBI, [TOJINEHBI (IueHbl). B kax1oMm Kiiacce paccMaTpUBAarOTCS CIEIYIOIIME pa3JIebl:
U30MEpHs, HOMEHKJIAaTypa, (u3nyeckue U XUMHUYECKHE CBOMCTBA, CHOCOOBI MOJIYYCHHUS.
MexaHn3MBbl peakiil. DJHepreTnyecKkas AMarpaMMa peaxkiui.

Apomaruyeckue coequHenus. Teopun apomatnyHocTH. CoenuHeHus: OEH30IbHOTO psijia.

N3omepus. Homenknatypa. CrocoObl TmoNlydeHHs. XWUMUYECKHE CBOWCTBA. BiusHue
3aMecTHTeNeld B OCH30JbHOM KOJIbIIE Ha HANpaBICHHWE U CKOPOCTh PEAKIMH 3IEKTPOPHILHOTO
3aMEILCHMUS.

4. O0beM y4eOHOI TUCHUNIMHBI:

B 3ayeTHBIX B akagem. | B actpoHOM.
Bun yue6HO# paboThI eAMHMIIAX yacax qacax
O0mas TpyA0eMKOCTb JMCIUILIHHBI 110 3,0 108 81
y4eOHOMY IVIaHY
Konrakthas pa6ora (KP): 1,33 48 36
Jlexumn (Jlek) 0,45 16 12
[Tpaktuueckue 3ausarus (113) 0,88 32 24
CamocrositesbHas padora (CP): 1,77 60 45
Jlpyrue BUIbI CAMOCTOSITEIILHON PabOTHI 1,77 60 45
Bua koHTpoOaA: 3a4eT / IK3aMeH _ 3auer ¢ _
OLICHKOM

AHHOTANUA padovell MPOrpaMMbl TUCHHUILIHHBI
«®uznveckas xumus» (b1.65.10)

1. Ienp AMCOMIVIMHBI — PACKPHITH CMBICI OCHOBHBIX 3aKOHOB, YIPABIISIOIIUX XOJOM
XMMHYECKOr0 Tpoliecca, IMoKa3aThb O00JacTH TNPUIOKEHUS STUX 3aKOHOB U HAYYHUTh
00yyYaromerocsi rpaMOTHO TNPHUMEHSATh WX TNPHU PEUICHUH KOHKPETHBIX TEOPETUYECKUX U
MPAaKTUYECKUX 3a/1a4.

2. B pesyabTare M3y4eHHMs AWCHMILUIMHBI 00y4YalOIIMiicsi MO NMporpaMmMe OakajaBpuara
HOJIKeH:

Obaaoams crnenyromumu oouenpogeccuonanrvuvimu (OIK) komneTeHIusIMHu:

— CHOCOOHOCTBIO M TOTOBHOCTH HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B ipodeccuonanbHoil aesitenbHocTH (OIIK-1);

— TOTOBHOCTBIO HCIIONB30BaTh 3HAHUS O COBPEMEHHOM (U3MYECKON KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIECTBA JUIsl TOHUMAaHUSA
OKpYyaroliero Mupa u sisienuii npuposl (OIIK-2);
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— TOTOBHOCTBIO HCHOJIB30BATh 3HAHHE O CTPOCHUM BEIIECTBA, MPUPOAA XMMUYECKON CBSI3U B
Pa3NMYHBIX KJaccax XUMHUYECKUX COCJMHEHUH ISl MOHMMAaHUS CBOMCTB MaTepUaloB U
MeXaHU3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAOMINX B OKpYy:xatoiieM mupe (OIIK-3).
3nams:

— OCHOBHBIC 3aKOHBI (DU3MYECKOW XUMHUH, B3aUMOCBS3b (PU3MUYECKUX M XUMHYECKHX
XapaKTepUCTHK IPOIecca;

— TYTUH ONpeAeNeHHs BaXHEHIIMX XapaKTEePUCTHK XHMHUYECKOTO paBHOBECUS (KOHCTAHTHI
pPaBHOBECHSI, PABHOBECHOT'O BBIXOJ[a MPOJIYKTa, CTEIICHU MPEBPAIICHUS UCXOAHBIX BEILIECTB)
U BIIMSIHUS pa3IMYHBIX (DAKTOPOB HA CMEIICHHE XUMUYECKOTO PaBHOBECHS;

— yCIOBHS YCTaHOBJIEHHUS ()a30BBIX PABHOBECHW B OJJHO- M1 MHOTOKOMIIOHEHTHBIX CHUCTEMaX,
BO3MOYKHOCTH pa3/ieJIeHUs CIIOKHBIX CUCTEM Ha COCTABIISAIONINE KOMIIOHEHTHI,

— TEpMOJMHAMHMYECKOE ONHCAaHHE CBOMCTB MACATBbHBIX U HEHUJCATbHBIX PACTBOPOB, MOAXOIbI
K HaXOKJCHUIO MapLUaIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpA.

Ymemo:

— TpPUMEHATh TEOPETUYECKHWE 3HAHUS M OKCIEPUMEHTAIbHbIE METOJbl HCCIECIOBAHUS
(bu3nUecKoil XMMHUU TPU PEIICeHNH NPOo(hecCHOHANBHBIX 3a/1a4;

— TPOBOJIUTH TEPMOJANHAMHUECKUE PACUEThI, OCYIIECTBIATh AHAINU3 U HAa OCHOBE ATOTO JIeNIaTh
000CHOBAHHBIE BEIBOJIBL,

— TpeICKa3blBaTh U HAXOAWTH ONTHUMAJIbHBIC YCIOBHS MPOBEICHUS XUMUYECKOTO Ipolecca ¢
IEJIBIO TIOTYYESHUSI MAaKCUMAJIbHO BO3MOXKHOTO BBIX0/1a MHTEPECYIOIIETO MPOIYKTa;

— TPEICTaBIATH JAaHHBIE JIAOOPATOPHOTO HCCIIEAOBaHUS B Tpaduueckoil popMe u Ha OCHOBE
MOJYYCHHBIX 3aBHCUMOCTEH OIpeneNiaTh COOTBETCTBYIOIIME TEPMOJAWHAMHUYECKUE U
KUHETHYECKUE XapaKTEPUCTHUKN XUMHUYECKOW CUCTEMBI U XUMHUECKOTO MPOIIecca;

— TMPOBOJUTH AHAJIU3 U KPUTHUYECKH OLIEHUBATh IOJYUYEHHBIE SKCIIEPUMEHTAIBHBIE JaHHBIC,
0000111aTh 1 JenaTh 000CHOBAaHHBIE BHIBO/IBI HA 0a3e MPOBEAEHHBIX OMBITOB.
Bnaoems:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOIOB (PH3MUECKOM XMUMMU IS PELICHUs
KOHKPETHBIX MCCIIEN0BATENbCKUX 3a/1a4;

— HaBBIKAMU OINpPEJCIICHUS COCTOSIHMSI PABHOBECHS M CaMOIPOM3BOJIBHOTO HAalpaBICHUS
XMMHUYECKOTI0 MpolLecca;

— mpueMamMu OOpabOTKM TOJIyYEHHBIX OIBITHBIX IAHHBIX JUIS BBISBICHHUS M YCTaHOBJICHUS
B3aMMOCBSI3€l MEX/1y TEPMOIMHAMUYECKUMHU CBOWCTBAMHM U (DU3MYECKHMH IapaMeTpaMu
pouecca;

— 3HaHUSAMH OCHOBHBIX 3aKOHOB (PM3MUYECKOM XMMHHU JJISI COAEPIKATEIbHOW MHTEpHpeTaluu
TEPMOJUHAMHYECKHUX PACUETOB;

3. Kparkoe coaep:xaHue IUCUHUIIIMHBI

XuMuueckass TepMOJMHAMUKA. 1-blii M 2-0M 3aKOHBI TEPMOJIMHAMUKH, mocTyiaT [lnaHka.
B3auMocCBs3p TEMmIOTHL, pabOThl M M3MEHEHHUS BHYTPEHHEH SHEpruM B IpOIeccax C y4yacTHEM
uaeasbHOro Trasza. TemnoéMKocTh TBEPABIX. JKHIKMX M Ta3000pa3HbIX BeEHIECTB. TepMOXUMHIL.
Brruncnenue TemnoBbIX 3((EKTOB XWMHUYECKHUX pEaKLUuH, MpoueccoB (a3oBbIX IEPEX00B,
pacTBOpEHUs U IPYTUX (PU3UKO-XMUMUYECKUX MpolieccoB. DHeprust ['nd6ca u sneprus ['eapmromnsia
KaK KPUTEPUHU HAIPABJICHUSI XMMUYECKOro Mporecca. Pacuér abcomoTHON SHTpONUU. XUMHYECKOEe
paBHOBecue. KoHCcTaHTa XMMHUYECKOTO paBHOBECUSI U METOJbI €€ pacdyéra U SKCIIEPUMEHTAIBLHOTO
onpezaeneHusl. PaBHOBECHBI BBIXOA MPOAYKTa, BIMSHHME [aBICHMs, TEMIIEpaTypbl, IpHUMECU
MHEPTHOTO Ta3a Ha pPAaBHOBECHBIN BBIXOJA. YpaBHEHHs H30TepMbl U Hu300apel Baut-T'odda.
Crartuctuueckas TepMoanHaMuka. Pacuér repmoanHamMudeckux (QyHKIMA Ha 06a3e mpeicTaBiIeHUN
0 CyMME I10 COCTOSIHHSM.

da3oBblc paBHOBECHS B OJHOKOMIIOHEHTHBIX cucTemax. Da3oBble mepexoabl u (aszoBas
auarpamma COCTOSIHUA JUIsl OMHOKOMIIOHEHTHBIX cUCTeM. TpoliHas Touka. YpaBHeHue Knaneiipona-
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Knay3uyca. 3aBucCMMOCTh JaBJi€HUSI HACBHIIIEHHOrO TMapa OT Temmeparypsl. OmnpeneneHue
TepMOAMHAMHUYECKUX (DYHKIMIA nporiecca ga3oBoro nepexona. Kpuruueckas remmneparypa.

Tepmoaunamuueckas Tteopusi pactBopoB. Kiaccudukanuss pactBopoB.  CrocoOs
BBIpQ)XKEHUS cocTaBa pacTBopa. [lapuuanbHble MOJISIpHBIE BETHUUHBL. Y paBHeHus ['n66ca-/{rorema.
WneanbHble pacTBOpbl. TepMmoauHamMuueckue (YHKIMHA CMEIIEHUS A HICAIbHBIX PAaCcTBOPOB,
3akoH Paynsa. IlpenenbHO-pa3z0aBiieHHBIE pacTBOpHI, 3akoH ['eHpu. HewmpeanbHble pacTBOpHI,
II0JIOKUTENIBHBIE U OTPULIATEIbHBIE OTKIOHEHNUS OT 3aKoHa Payns. TepMoauHamMuueckoe OnucaHue
HEHUJICAIbHBIX PACTBOPOB, AKTUBHOCTh, KO3 duimeHt aktuBHocTU. KomnmuraTtuBHble CBOICTBa
pPacTBOPOB HEJIETYYMX BEUIECTB B JIeTyueM pacTBoputene. Kpnockomnus, s30ymmockomnus. Ocmoc,
OCMOTHYECKOE JIaBIICHUE.

@da30oBble pPaBHOBECHMS B MHOIOKOMIIOHEHTHBIX cHcTeMax. JluarpamMmsl «JaBlieHUE-
COCTaB», «TEMIIEPATYypa-COCTaB», «COCTaB Iapa-CoOCTaB JKUAKOCTW» M HUACAIBHBIX U
HEUJICAIbHBIX pacTBOpoB. 3akoHbl ['n66ca-KonoBanoBa, Aszeorponus. DPHU3NMKO-XMMUYECKHE
OCHOBBI pa3elieHUs >KUIKUX cMmeced, pektudukanus. DUIUKO-XUMUYECKHH M TEPMUYECKUN
aHanu3. Pa3nuuHble TUIBI AUarpamMM IUIaBKOCTH. DBTEKTUKA. [IpaBuio (a3 u mpaBuio peryara.

4. O0beM y4eOHOI TUCHUNIHHBI:

Bunsr yaeOHOI paboThI B sasernbix B akanmeM. yacax B actponom.

¢IUHULIAX qacax
OO0mas Tpy10eMKOCTh M CHUIIUHBI N0 5,0 180 135
y4eOHOMY IIaHy
KonTakTHas padora: 1,78 64 48
Jlexnuu (Jlek) 0,89 32 24
[Ipaktuueckue 3anarus (I113) 0,89 32 24
CamocrositesnbHas padora (CP): 2,22 80 60
Buja konTpoJisi: 3a4er / 3k3aMeH 1.0 IK3aMeH IK3aMeH

’ (36) 27)
AHHOTANUA padovel MPOrpaMMbl TUCHHUILIHHBI
«Komnougnas xumus» (b1.b.11)
1. Heap JAMCHUIUIMHBI — O3HAKOMIIEHHE CTYACHTOB C OCHOBAMHU TEPMOJUHAMUKH

MOBEPXHOCTHBIX SIBJICHUH, CIIOCOOAMH MOTyYEHHS U BaKHEHITUMH CBOMCTBAMHU JUCTIEPCHBIX
CHCTEM.

2. B pesyabTare M3y4eHHMs AWCHMILUIMHBI 00y4YalOIIMiicsi MO0 NMporpaMMe OakajaBpuara
HOJIKeH:

Obaaoams crnenyromumu oouenpogeccuonanvuvimu (OIK) komneTeHIusIMHu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B ipodeccuonanbHoil aesitenbHocTH (OIIK-1);

— TOTOBHOCTBIO HCIIONB30BaTh 3HAHUS O COBPEMEHHOM (U3MYECKON KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBA JUIsl IOHUMAaHUSA
OKpYyaroliero Mupa u sisienuii npuposl (OIIK-2);

— TOTOBHOCTHIO MCIOJIb30BaTh 3HAHUS O CTPOCHUHU BELIECTBA, IPUPOAEC XUMUUYECKON CBS3U B
pa3IMyYHBIX KJAcCaX XUMHYECKUX COEIMHEHUH /i NOHMMAHHSA CBOMCTB MaTEpUajoB H
MeXaHHM3Ma XUMHUYECKUX MTPOLIECCOB, MPOTEKAIOINX B OKpysxatomeM mupe (OIIK-3);
3nams:

— OCHOBHBIE TIIOHSTHSI U COOTHOIIEHHS TEPMOJMHAMUKHM TIOBEPXHOCTHBIX  SIBJICHUI
(TepMOIMHAMUKaA MMOBEPXHOCTHOIO CJIOSI; aAre3Ws, CMAauYMBAaHUE U PACTEKaHHUE KHMIKOCTEH;
JUCTIEPCHOCTD U TEPMOJANHAMHUYECKUE CBOWCTBA Tel; aCOpOIMs ra30B U MapoB, aacopOIus
U3 PacTBOPOB);

— OCHOBHBIE METO/IbI IIOJYUYEHUS AUCIIEPCHBIX CUCTEM;
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— OCHOBHBIE  CBOMCTBAa  JUCHEPCHBIX  CUCTEM  (DJIEKTPOIOBEPXHOCTHBIE  CBOICTBA;
KMHETUYECKUE U ONTUYECKHE CBONCTBA; CBOMCTBA PaCTBOPOB KOJUIOMIHBIX NOBEPXHOCTHO-
AKTUBHBIX BEILIECTB);

— OCHOBHBIE IIOHATHSA U COOTHOILEHUS TEOPUH arperaTMBHON YCTOMYMBOCTH MU KOAryJsiuu
110(OOHBIX TUCTIEPCHBIX CHCTEM;

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTypoOOpa3oBaHHsS M  PEOJOTHUECKHE CBOWMCTBA
JUCIIEPCHBIX CUCTEM.

Ymemn:

— TMPOBOIUTH pacyeTbl C MHCIOJIb30BAHHUEM OCHOBHBIX COOTHOIIEHHUH TEPMOAMHAMMKHI
MIOBEPXHOCTHBIX SIBJIEHUH U PacueThl OCHOBHBIX XapaKTEPUCTUK JUCIEPCHBIX CUCTEM;
Braoemy:

— METOJaMM U3MEPEHUs MOBEPXHOCTHOTO HATSKEHMS, KPaeBOTO YIila, BEIMUMHBI acOpOIUU
U y/eIbHON MOBEPXHOCTH, BA3KOCTH, KPUTUYECKON KOHIICHTPALUU MHUIEII000pa30BaHus,
AIIEKTPOKMHETHUYECKOIO MOTEHIMAa; METOJaMHM IPOBEIEHUS TUCIEPCUOHHOIO aHaln3a,
CUHTE3a AUCIIEPCHBIX CUCTEM M OLIEHKU X arperaTUBHONW yCTONYMBOCTH.

3. Kparkoe coaep:xaHue IUCHHUIIIMHBI

Pasnea 1. [Ipeamer u npusHaku 00BEKTOB KOJIOUIHONW XUMHUH

KomnonnHasgs xumus - Hayka O IIOBEPXHOCTHBIX SIBJIEHUSX M JUCHEPCHBIX CHUCTEMaX.
OCHOBHBIE NPU3HAKM JUCHEPCHBIX CUCTEM - IE€TEPOr€HHOCTb U AMCIIEPCHOCTDH; MOBEPXHOCTHAsS
SHEPIHUsl; KOJIMYECTBEHHBIE XapaKTEPUCTUKH TucnepcHOCTH. Kiaccupukarus TucnepcHbIX CUCTEM.
Pasnen 2. TepmoanHaMuKa NOBEPXHOCTHBIX SIBJICHUN

OOm1ast XapakTepHCTUKa MOBEPXHOCTHOW 3Hepruu. [loBepXHOCTHOE HATsKEHUE. YpaBHEHHE
I'u66ca-I'enpMronbua Juis  BHYTPEHHEH — yIENbHOM  MOBEPXHOCTHOM  3HEpru  (MOJTHOU
IIOBEPXHOCTHOM 3HEPIUn).

Merton n36bITKOB [ 'M60ca. @yHaameHTanpHOe aacopOuronHoe ypaBHenue ['nd6ca. YactHoe
BbIpa)keHHEe ypaBHeHUs [uOOca. IloBepXHOCTHO-aKTMBHBIE U IOBEPXHOCTHO-MHAKTHUBHBIC
BELIECTBA.

Anresus u koresus. YpaBHenue lronpe mis pabotel aare3un. CMaumBaHue, 3akoH FOHra.
VYpaBuenune ronpe-lOnra. Pactexanue sxuaxocteil, KOdQQHUIMEHT pacTekaHus 1Mo [ apKuHCY.
D¢ dext Mapanronu, npaBuiio AHTOHOBA.

IIpaBuno ¢a3z ['m66ca um nucnepcHocTh. BiusHHE KPUBU3HBI MOBEPXHOCTH HAa BHYTpPEHHEE
nasineHue Ten (ypaBHeHue Jlamnaca). Kanusidpuele sBnenus. YpaBHenue KenbBuna. BnusiHue
JUCIEPCHOCTH HAa PACTBOPUMOCTH, KOHCTAaHTY PaBHOBECUS XUMHUYECKOW pEaKLMH, TEMIIEpaTypy
¢dazoBoro nepexoja.

Metoapl TOMy4YeHHMS JUCHEPCHBIX CHCTEeM. YpaBHeHMe PeOunzmepa s paboThI
mucneprupoBanus. Dddext Pebunmepa. 'omoreHHas u reTreporeHHas KOHICHCAIWs. DHEPTHUS
I'n66ca obpazoBanus 3apojsiiia HOBOH (a3bl. Kunernka o6pazoBaHust HOBOH (a3bl.

Pa3gen 3. AncopOunoHHbIE paBHOBECHS

[Tpupona ancopOIMOHHBIX cui. AACOPOIMs ra3oB U MapoB HAa OJHOPOJHON TMOBEPXHOCTH.
3akon I'empu. Mogens u ypaBHeHue Jlenrmiopa. Teopust MONMMMONEKYJISPHOW aacopOUUU
bpynayapa, Ommera, Temtepa (BOT). Onpenenenue ynenbHol nosepxHoctu metogoM bOT.

AncopOrust Ta30B U MapoB Ha MOPHUCThIX MaTepuanax. Kmaccudukanus nop mo JyOuHuny.
Teopuss kamwsipHoil KoHAeHcanuu. Pacder wuHTerpambHOM U auddepeHnnanbHON KPUBBIX
pacripenenenust oobemMa 1mop mo pasmMepam.

AncopOmusi Ha MHUKPOMOPHUCTBIX MaTepuaniax. ITorenunansHass Tteopus IlonsHu.
XapakrepucTuueckas Kpupas agcopouuu. O6o0uieHHoe ypaBHeHne Teopuu JlyOuHnHA 00bEMHOTO
3aIMoJTHEHUs MUKponop, ypaBHeHue JlyounuHa - PanymkeBuya.

AncopOrus MOBEpXHOCTHO-aKTUBHBIX BeriecTB. [Ipasuiio [Jiokio - Tpay6e. 3aBucumocTs mo-
BEPXHOCTHOI'O HATSKEHHUS OT cOCTaBa pacTBopa. YpaBHeHue llInmkoBckoro. YpaBHEHHs COCTOSI-
HUS ra3000pa3HBIX MOBEPXHOCTHBIX (a1COPOLMOHHBIX) IUIeHOK. Beckl JIenrmiopa.
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Pasnen 4. DnexkTpudeckue sIBIEHNUS HAa IOBEPXHOCTH

Mexanu3mbl 00pa3oBaHust ABOWHOTO 3nekTpuueckoro cios (IA9C). Ypasaenus Jlummmana.
OnexTpokanuiuispHele Kpusble. Teopunm crpoenus JOC. Pemenue ypaBHenus Ilyaccona-
Bonbumana s auddyznoit wactu JI3C. ADC no teopun LltepHa, nepesapsiika HOBEpXHOCTH.

DNEKTPOKMHETUYECKUE SIBJIECHUS, DJIEKTPOKUHETUUECKUN MTOTEHIMA. Y paBHEHHE | enbMrosib-
11a-CMOITyXOBCKOTO ISl 3JIEKTPOOCMOca U 3JeKTpodopesa.

Pasnea 5. Kunetnueckue cBoiicTBa TUCHIEPCHBIX CUCTEM

CBs3b CKOPOCTH OCaXJIEHHUS YaCTHIl C UX pa3MepoM. YcloBus coOironeHus 3akona Crokca.
CenuMEHTAlMOHHBIA aHAINW3 MOJIMAUCIEPCHBIX cucteM. KpuBble pachpeneneHus 4acTHI] 110
pasmepam. [Ipupoga OpOyHOBCKOTO OBMKEHH. 3akoH DiHINTeHA-CMOIyXoBCcKOro. CleCcTBUS U3
TEOpUU OpOYHOBCKOTO JBUKECHMUSL. CeanmMeHTariMOHHO-U (D (Hy3HOHHOE paBHOBECHE,
TUIICOMETPUYECKUM 3aKOH.

Pasnen 6. ArperatuBHasi yCTOMYMBOCTD M KOATYJISALUSA AUCIIEPCHBIX CUCTEM

CeaMMeHTAallMOHHAs W arperaTHBHAs yCTOMUMBOCTU cucTeM. JlnoduiabHble u ar0poOHBIE
cucremsbl. Kpurepuii mnopminbsnoctu o Peounnepy-Lllykuny. JInogunsHble AUCIEPCHBIE CUCTEMBI.
Knaccudukanuss MNOBEpXHOCTHO-aKTHBHBIX BEIIECTB. TepMOAMHAMHKA M MEXaHU3M MH-
nemtoobpazoanus. Crpoenune mmiemn [TAB. ComoOunmszamus. Kputudeckas KOHIGHTpALUS
MUIIEII000Pa30BaHMsI, METOBI €€ ONPEIEICHUSI.

JInodpoOHbIe muctiepcHble cCUCTeMbl. DakTOPBl YCTOHYMBOCTH JIMO(POOHBIX cucTeM. beicTpas
U MeuleHHas Kkoaryisauus. Kunetmka koaryiasamuu 1o CMOJYyXOBCKOMY. 3aBUCHUMOCTh YHCIIA
4acTHILl pa3HOTO Nopsaka oT BpeMeHH. OCHOBHBIE NOJ0XkeHU Teopun Jlepsaruna, Jlannay, @epses,
Ogepbeka (AJIDPO). PacknunuBatomee AaBieHHe W ero cocrapisiomue. OOmiee ypaBHeHHE s
SHEPrUM B3aUMOJAECUCTBUS TUCIEPCHBIX YacThll. [loTeHIManpHble KpUBBIE B3aUMOACUCTBUS YACTHLI.
HelrpanuzannonHas u KOHIEHTpauuoHHas koaryisanus. [Ipasuino Hlynsue-I'apau.

Pazgen 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA IMCTIEPCHBIX CUCTEM

Tumnbl cTpyKTYp, 00pa3ylomuXcs B JUCHEPCHBIX CHUCTeMax. B3auMOCBs3b MEXIy BHUIOM
MOTEHIMATBHON KpuBOW B3aumojercTBus yactull (o teopuu JJIDOO) u TUMOM BO3HUKAIOLIUX
CTpyKTyp. KoaryisaunoHHO-THKCOTPONHbBIE M KOHIEHCAIIMOHHO-KPUCTANIN3ALIMOHHBIE CTPYKTYPHI.

Peonornueckuii MeTox MCCIEAOBAaHUS JUCHEPCHBIX cHCTeM. (OCHOBHBIE TIOHATUS U
UjcalbHbIE 3aKOHBI PE0JIOTHH. MoenupoBaHe peoJorH4eCKUX CBOMCTB Tell.

Knaccudukanus AUCepCcHBIX CHCTEM MO CTPYKTYpHO-MEXaHHYECKUM CBOMCTBaM. Bs3kocTb
KHUJIKUX arperaTUBHO YCTOWYMBBIX JUCIEPCHBIX CUCTEM. Y paBHeHus OWHITeiHa, lltayaunrepa,
Mapka-XayBuHka. Peonorndeckne  CBOMCTBa  CTPYKTYPUPOBAaHHBIX  JKHUAKOOOpasHBIX U
TBEPIOOOPA3HBIX CUCTEM.

4. O0beM y4eOHOI TUCHUNIMHBI:

. B 3auerHbIX B akanewm. B actponom.
Bunst yueOHoI paboThI

eIMHUIIAX gacax qacax
O0uas TPyA0eMKOCTb M CHUILIUHBI N0 5,0 180 135
Y4eOHOMY IJIaHy
KonrakthHas pa6ora (KP): 1,78 64 48
Jlexuu (JIek) 0,89 32 24
UlaGopaTopusble 3ansatus (J1ad) 0,89 32 24
CamocrosiTesibHas padora (CP): 2,22 80 60
[TonroToBka K 1adopaTopHbIM paboTam 1,11 40 30
Jlpyrue BUJbI CAMOCTOSITENIbHOM PabOTHI 1,11 40 30
Bujx koHTpOJISA: 3a4eT / IK3aMeH 1,0 Jxzamen Jkezamen
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AHHOTANUA padovel MPOrpaMMbl TUCHHUILIHHBI
«Ananutnyeckas xumusn» (b1.5.12)

1. Heab AMCHUIVIMHBI — TpUOOpeTeHHEe OO0YyYaroIUMCs 3HAHUNA 1O OCHOBHBIM TIpyIam
METOZIOB XUMHYECKOT0 aHalln3a, Haubosee MUPOKO MPUMEHSIEMbIX B MPOMBIIUIEHHOCTH U
UCCIIEIOBAaTENIbCKOM paboTe, a TakkKe KOMIICTCHIUH, HEOOXOIUMBIX JJsl pEeLICHUs
KOHKPETHBIX 3a/1a4 XMMUYECKOTO aHaJIH3a.

2. B pesyabTare M3y4eHHMs AWCHMILUIMHBI 00y4YalOIIMiicsl MO NMporpaMmMe OakajaBpuara
JAOJIZKEH:

Obaaoams crnenyromumu oouenpogeccuonanvuvimu (OIK) koMmneTeHIusIMHu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B ipodeccuonanbHoil aesitenbHocTH (OIIK-1);

— TOTOBHOCTBIO HCIOJIB30BATh 3HAHUS O CTPOCHUH BEIECTBA, NPUPOAEC XUMUYECKON CBSI3U B
Pa3NUYHBIX KJaccax XUMHUYECKUX COCJMHEHUH ISl MOHMMAaHUS CBOWCTB MaTepUaloB U
MeXaHM3Ma XUMHUYECKUX MTPOLIECCOB, TPOTEKAIOIINX B OKpyskaromeM mupe (OIIK-3).
3nams:

— OCHOBHBIC TIOHATHS, TEPMHUHBI, METOABI M TPUEMBl Ka4eCTBEHHOI'O U KOJIMYECTBEHHOTO
XMUMUYECKOTO aHajH3a, TCOPHIO0 XUMHUYECKUX U (U3MKO-XMMHYECKHMX METOJIOB aHaju3a,
NPUHIUIB paOOTHl OCHOBHBIX IPUOOPOB B (PU3UKO-XMMUYECKHX METO/IAX.

Ymemo:

— TpPUMEHATh NPUOOpETEHHBIE MPAKTUYECKHE HABBIKM B MPO(ECCHOHATBHON AEATENbHOCTH
JUIS  peIIeHUs KOHKPETHBIX 3ajad; BIAAETh: IOHMMaHUEM Ilefieil W alropuTMoB
XMMUYECKOTO  aHajM3a, CHoco0aMH  pelIeHHs aHATUTHMYECKUX  337ad, OICHKOH
BO3MOXKHOCTEH KaXIOro METOAAa aHalInW3a, OCHOBAMHM METPOJIOTUYECKOH  OLEHKH
Pe3yIbTaTOB KOJMYECTBEHHOTO XMMHYECKOTO aHATN3a.

Braoemy:

— TIOHMMaHHEM IeJieil W aJIropuTMOB XUMHUYECKOTO aHajHu3a, CIOCOo0aMH pELICHUs
AHAINTUYECKUX 3a]ay, OLICHKOW BO3MOYKHOCTEH KakJOr0 METOJla aHaliu3a, OCHOBaMU
METPOJIOTMYECKOM OLIEHKH PE3YJIbTaTOB KOJNYECTBEHHOIO XUMHUUYECKOT0 aHAIN3A.

3. Kparkoe coaep:kaHue IMCHMIIJIMHbBI:

Beenenue. [lonstre 06 ananutndeckoit xumun (AX) Kak 0 CUCTEME 3HAHUH, TTO3BOJISIONIEH
YCTaHOBUTh KauE€CTBEHHBIM M KOJUYECTBEHHBIN cocTaB BemiecTBa. 3amauud AX. AHAIUTHUYECKHUI
CHUTHQJI KaK HOCUTENIb KAaueCTBEHHOM M KOJIMYECTBEHHOW HH(pOpManuu 00 OOBEKTe aHaIu3a.
[TonsiTre o mpobooTdope u mpodomnoaroToBke. OCHOBHBIE TPEOOBaHUS, IPEIBIBISIEMbIC K METOIaM
XMMHAYECKOTO aHalu3a. YCJIOBUS  BBINOJHEHHUS ONpeleneHuid. AHamuThuyeckas ¢opma,
aHAJTUTUYECKHE MPU3HAKH. AHATUTUYECKHE KIIaCCU(DUKALMU KAaTUOHOB U AaHUOHOB.

Cucremarnueckuil U 1poOHbIN aHamu3. CoBpeMeHHbIE METOIbl UACHTU(UKALIUHN JIEMEHTOB
n coeauHeHUH. OpraHUYecKUEe AaHAJUTHUECKHE PEarcHThl B aHAJIN3€ HEOPIaHWYECKUX BELIECTB.
PaBHOBecus B aHAIMTUYECKMX TOMOT€HHBIX M T€TEPOreHHbIX cucTeMax. OCHOBHBIE TUIIBI PEAKIIHM,
npuMeHseMblx B AX (KHUCIOTHO-OCHOBHOE B3aMMOJEHCTBHE, OKHCIEHHE- BOCCTAHOBJICHHE,
KOMILIEKCOOOpa3oBaHue, ocaxaeHue). OnucaHue paBHOBECHS AHAIMTUYECKUX pEAaKIUHd ¢
MOMOIIIbI0O KOHCTAHT pPABHOBECHS. Y4eT MOOOYHBIX pEaKIMii ¢ MOMOIIBIO ammapara yCIOBHBIX
KOHCTaHT paBHOBecHs. lIcmonb3oBaHHE YCIOBHBIX KOHCTaHT PABHOBECHS JJIs ONTHUMHU3ALMU
AQHAINTUYECKUX pEaKkUud U TNPAKTUYECKUX YCIOBMM HX BBINONHEHHUA. (OCHOBBI METOJIOB
KOJINYECTBEHHOT'O XMMHUYECKOro aHaiu3a. MeToapl KOJIMYECTBEHHOro aHaiu3a. TpeboBaHwus,
IIPEIBABISEMBbIE K XHMUYECKUM pPEAKLUSAM, HCIOJIB3YEMbIM B XHMHUYECKOM aHAJIM3€. OTalbl
KOJIMYECTBEHHOro0 aHanu3a. lloHATHE O TrpaBUMETpUYECKOM aHaiu3e. TeopeTHYeCKUE OCHOBBI
TUTPUMETpUUECKOro aHanusa. [Ipuemsl TutTpoBanusa. Pacuerst B Tutpumerpuu. I'paduueckoe
oroOpaxkeHHe mporecca TUTpoBaHUS. CKAa4OK THUTPOBAHUS, TOYKA SKBHUBAJCHTHOCTH, KOHEYHAs
Touka TuTpoBaHus. [lepBuyHBIE M BTOpUYHBIE CTaHAAPThl. METOJ KHCIOTHO-OCHOBHOTO
TUTpOBaHUA. BBIOOpP KHCIOTHO-OCHOBHOrO MHIMKaTopa. Ilpumepsl ompenenenuil. MeTosl
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOTO TUTPOBaHUs. OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIN OTEHIUAIL.
@axTopsl, BIUAIOIIKAE HA €r0 BEJIMUMHY. Y paBHeHUEe HepHcra.
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IepmanranaTomerpus.  Momomerpus.  OnTHME3anus — ycIoBMM  ompeneneHus.  Meton
KOMIJIEKCOHOMETPHUECKOT0  TUTpoBaHHUA. (OCOOCHHOCTH peakuuid  KOMILIEKCOOOpa3oBaHUs
(xemarooOpa3oBanusi) wuoHOB MeTaluioB ¢ DJITA. Bpibop  ONTUMaNBHBIX  YCIOBUHN
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUS. TUTpoBaHME IO METOAY OCaxaeHus. MeTposoruueckas
OLIEHKA pe3yJIbTaTOB aHaju3a. VHAMKATOpHBIE M WHCTPYMEHTAJIbHBIE CIIOCOOBI YCTaHOBJICHUS
TOYEK SKBUBAJIECHTHOCTH.

BBenenne B ¢usuko-xumuueckue (MHCTPYMEHTAJIbHBIC) METOJAbl XMMHUYECKOTO aHalln3a
(MMXA-OXMA). Knaccudukaius (PUINKO-XUMUYECKUX METOJOB aHaiu3a. AHATUTHYECKUN
CUTHaJI Kak MH(pOpMaTUBHAs (PYHKIMS COCTaBa BemlecTBa. MeTo/ bl KOJMYECTBEHHBIX U3MEPEHUI B
OXMA, ux XxapakTepuUCTHKa. AHAJIUTHUYECKUE U METPOJOTMYECKUE XAPAKTEPUCTUKU METOIUK
OIIpeiEICHUS.

4. O0beM y4eOHOI TUCHUNIHHBI:

. B 3ageTHBIX B akanem.
Bunsl yueOHoi paboThI B actponom. yacax
eIMHUIaX qacax

O0mas TpyA0eMKOCTb JMCIUIITTHHBI 4,0 144 108
1Mo y4e0HOMY ILIAHY

KonTakTHas padora: 1,78 64 48
Ulexuun (Jlek) 0,45 16 12
JlaGopaTopusbie 3ansatusi (JIad) 1,33 48 36
CamocrositesbHas padora (CP): 2,22 80 60
[TonroroBka K 1a0opaTopHbIM paboTam 1,11 40 30
Jlpyrue BUbI CAMOCTOSITEIIbHONU PabOTHI 1,11 40 30
Buj koHTpOJISA: 3a4eT / IK3aMeH - 3a4er ¢ oneHkoi -

AHHOTANUA padovel MPOrpaMMbl TUCHHUILIHHBI
«Hnxenepuas rpapuxa» (b1.5.13)

1. Heab AMCHUIVIMHBI — HAYYUTh CTYACHTOB BBINOJIHATH M YUTATh YEPTEKHU IO MpaBHIAM U
YCIIOBHOCTSIM COTJIaCHO CTaHJapTaM €IWHOW CHUCTeMbl KOHCTPYKTOPCKOM JTOKYMEHTaluu
(ECKJD).

2. B pesyabTare M3y4eHHMs AWCHMILUIMHBI 00y4YalOIIMiicsi MO NMporpamMe OakajaBpuara
JAOJIZKEH:

Obnaoams caenyrommmu oowexyromypuvimu (OK) u obwenpogeccuonanvnvimu (OIIK)
KOMITETCHIIMSMHU:

—  cnocoOHOCTBIO K caMOOpraHu3auu u camooopaszoBanuio (OK-7);

— BJAJEHHEM OCHOBHBIMHM METOJAMH, CIIOCOOAMM M CpPEACTBAMHU IMOJYYCHMS, XPaHCHHS,
nepepaboTku MH(POpPMALMU, HaBBIKAMU pabOThl C KOMIBIOTEPOM Kak CpPEICTBOM
ynpasinenus uapopmarmeit (OIIK-5).
3nams:

— cnoco0bl 0TOOpa)KEHHsI TPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

— TpaBWIA U YCIOBHOCTH NPH BHITIOJTHEHUH YEPTEXKEH;

— BUJBI U3JIEIUN U KOHCTPYKTOPCKHX IOKYMEHTOB;

— Ha ypOBHE MPEICTABICHHS XapaKTEPUCTHKH (POPMBI ¥ IOBEPXHOCTHU M3/IETHMA.

Ymemo:

— BBINOJIHATH U YUTATh YEPTEKU TEXHUUECKUX U3JICIUI ¢ yUETOM JIEHCTBYIOUINX CTaHAAPTOB;

— BBINOJIHATH U YUTATh CXEMbI TEXHOJIOTUYECKHX IPOLIECCOB;

— HCIIOJIb30BaTh CPE/ICTBA KOMITBIOTEPHOU IpaMKH JUIsl U3TOTOBIICHUS YEPTEKEH.

Bnaoemy:

— crnoco0amu U IpueMaMy U300paKeHHsI TPEIMETOB Ha IIOCKOCTH;

— TpaduueckuM nakerom «Komrmacy.

3. Kparkoe coaep:kaHue IMCHHUIIIMHbBI:
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Pasnen 1. U3nesme 1 KOHCTPYKTOPCKHE JOKYMEHTBI.

3HAKOMCTBO C BHJAaMHM U3JEIMM U KOHCTPYKTOPCKMX JIOKYMEHTOB, CX€Mbl. Apmarypa
TpyOOIpoBOa U3yUeHHE PEe3b0, Pe3bOOBBIX M3CIUN U BHIMIOTHEHHE 3CKU30B U YePTEIKEH JeTanei
¢ pe3b0oil.

Pasnen 2. Coenunenue neranei.

CranpmaptHele pe3bOoBbIe U3AeTUs U coequHeHus. CoequHenue netaneii 00ITOM U IIMHIBKOM.
Pe3nboBbie  TpyOHBIE coenuHeHus. llamkoBble coenuHeHus. (DnaHIEBbIE  COCTUHCHHSI.
Hepaszwemuble coenuHeHust neraneid. ['eomerpuueckue XapakTepUCTHKH (OPMBI U MOBEPXHOCTHU
U3JIEIIUN.

Pasnen 3. YUepTesku cOOPOYHBIX eIMHHUI. DJIEMEHThI KOMIILIOTEPHOM rpadukm.

[IpaBuna BbIMOMHEHHUS U OQopMIIeHHS CcOOpOYHOro dYepTeka. JleranmupoBaHHe uepTexen
COOPOUHBIX €IUHMII. DIEMEHTHI KOMITBIOTEPHOU IpaduKu.
4. O0beM y4eOHOI TUCHUNIMHBI:

Bunast yueOHoii paboThl B 3aueTHBIX B akanem. yacax | B actponoMm.
eIMHUIIAX qacax

OO0mas Tpy10eMKOCTb M CHUILIHHBI N0 4,0 144 108
y4eOHOMY IIaHy

KonTakTHas padora: 1,3 48 36
Jlexnunu (JIek) 0,4 16 12
[Tpaktuueckue 3ausarus (I113) 0,7 24 18
JlaGopaTopusble 3ansatus (J1ad) 0,2 8 6
CamocrositenbHas padora (CP): 2,7 96 72
Kypcosast pabota 0,4 12 9
Jlpyrue BUIbI CAMOCTOSITENIbHOU PabOTHI 23 84 63
Buja konTpoJisi: 3a4et / 3k3aMeH _ 3auer _

C OLICHKOH

AHHOTANUA padoyel MPOrpaMMbl TUCHHUILIHHBI
«IIpuknagnas mexanuka» (b1.5.14)

1. Heab IMCHUIUIMHBI — HAYYUTh 00YYarOIIErocsi TBOPUECKOMY MOAXOIY K BBIIIOJHEHUIO
MHXXEHEPHBIX pPAacyeTOB HA IPOYHOCTb, JKECTKOCTh M YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKLUH, JETAJIEH y3JI0B MAllIUH U alaparos.

2. B pe3yabTarte M3y4eHHs AMCOMILIMHBI 00y4alOIIUiica MO0 MporpaMMe 0aKkajlaBpuarta
HOJIKeH:

Obaaoams cnenyromumu oouenpogeccuonanvuvimu (OIK) komneTeHIusIMHu:

— CHOCOOHOCTBIO HCHOJB30BAaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX JMCLUUIUIMH B
npodeccuonanbHoi nestensHocTd (OIK-1);

— CHOCOOHOCTBIO HCHOJB30BATh 3HAHUS O COBPEMEHHOH (HU3MYECKOM KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEIECTBA JUIsl MOHUMAaHUSA
OKpykaroliero Mupa u ssieHuii npuposl (OIIK-2).
3uams:

— OCHOBHBIE YpaBHEHHUS M METOJbl PEIICHHs 3aJad CONPOTHBIICHHWS MATEpUaOB U AeTaleil
MallluH;

— OCHOBHBIE METO/Ibl PACUETOB HA IPOYHOCTD U KECTKOCTh NIEMEHTOB KOHCTPYKIUI MAIlIH U

anmnapaTos;

— OCHOBBI TEOPUHU pacyeTa JieTajeil 1 y3JI0B MAIlIMH U alllapaToB XUMHUYECKON TEXHOJIOTHH.
Ymems:

— TPOBOJAUTH pacCyeThl 3JIEMEHTOB KOHCTPYKIIMM Ha OCHOBE METOJOB CONPOTUBICHUS
MaTepuaios;

— PpaCCUUTBIBATb U KOHCTPYHUPOBATH ACTAJIM MAIIIUH 11O UCXOAHBIM JTaHHbBIM;
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IPOM3BOJIUTH PACUETHI 110 OCHOBHBIM KPUTEPUAM PaOOTOCIIOCOOHOCTH M KOHCTPYHPOBAHUS

JleTanei MalvH.

Bnaodemy:

HaBbIKAMU pacyeTa CONPOTHUBIICHUSI MAaTEPUAJIOB aHATUTUUECKUMU METOJaMU;

HaBBIKAMHU BBIOOpA MaTEPUAIIOB 110 KPUTEPUSM IPOUYHOCTH;

pacueTaMy TUIOBBIX JeTajlell MalllUH, OJIb3YACh clipaBoYHOM Juteparypoi 1 'OCTamu.

3. Kparkoe coaep:kaHue IMCOHUIIJIMHbI:
1. Beenenme
Pones mpenmera «llpukiagHas MexaHuUKa» B (OPMHPOBAHUM HWH)KEHEpPA XHUMHUKa-
texHouora. «lIpukianHas MexaHuKa» KaKk OCHOBA Il IOHUMAaHUs pabOThl, YCTPOICTBA U
0e30macHoil SKCIUTyaTaluu 000PYAOBAaHHUS XUMHUUYECKOTO IPOU3BOJICTBA.
2. Paznen 1 «Onpenesienne peakuuii onop. Pactsixenue-cikarue».
Pazgen 1.1. Onpenenenne peakiuii onop.
AOGCOIIOTHO TBEPO€ TEO0. DIEMEHTHI CTaTUKU. OCHOBHBIE TIOHATHS. AKCHOMBI CTATUKH.
VYpaBHeHust paBHOBeCHs. CBS3M U UX PEAKLUU.
Pasnen 1.2. PacTsxkeHue-coxkaTue.
OcCHOBHBIE JONYIIEHHWS W NIPUHLUIBI CONPOTUBIIEHUS MaTepuanoB. MeToa ceueHui.
Hanpsokenus, nepopmanmu u mnepememienus. 3akoH ['yka. Iloctpoenue srmrop
BHYTPEHHUX YCWJIUH, HanpsbkeHUHM M nepeMenieHui. CTaTMYeCcKH OINpeAeIuMBble U
CTaTMYECKH HEONpENeNUMble 3agaud. JluarpamMmbl pacTsDKEHHS U1 IUTACTUYHBIX U
XpYIKUX MaTepHajioB M HUX XapaKTepUCTHKHU. [lomyckaeMble HalpsDKEHUA. Y CIIOBUE
IIPOYHOCTH IPU PACTKEHUU (CHKATHH).
3. Paznen 2 «Kpyuenune. U3rud».
Paznen 2.1. Kpyuenue.
3akon ['yka npu casure. BHyTpenHue cuioBbie (akTopsl pu KpyueHuH. Hanpsokenus B
CTEPKHSX KPYIJIOrO CEYEHUs. Y CIIOBHE NIPOYHOCTHU IIPU KPYUECHUHU.
Paznen 2.2. U3ruo.
I'eomerpryeckue XapakTEpUCTUKU IUIOCKUX cedeHul. [IoHATHE YUCTOrO U MONEPEUYHOrO
n3ruOoB. IlpaBuna mocTpoeHus SMIOP MONEPEYHBIX CUJ W HM3TUOAIONIMX MOMEHTOB.
OmnpeneneHre HOPMaJbHBIX HANpPsDKEHUH. YCIOBHE TNPOYHOCTH TpU  HU3THOeE.
Onpenenenue KacaTeabHBIX HanpspKeHui. ParmonanbHbie (YOPMBI CEUCHUIA.
4. Paznen 3 «Co:kHOe HATIPSIZKEHHOE COCTOSITHHE).
Paznen 3.1. CrioxkHO€E HaNPS>KEHHOE COCTOSIHUE.
OCHOBBI TEOpUU HAIPSDKEHHOTO COCTOSIHUSL M TUIOTE3bl MPOYHOCTU. [loHsATHE
HaNpsHKEHHOTO COCTOSHUs. [ TaBHBIE IJIOLIAIKU U TJIaBHbIE HarpspkeHUs. OO00IIeHHBIH
3akoH ['yka. HazHauenue runore3 npodHocTu. [IoHATHE SKBUBAJICHTHBIX HANPSLKCHUN U
KPUTEpUEB NIPOYHOCTH.
Paznen 3.2. TOHKOCTEHHBIE COCYBI.
TOHKOCTEHHBIE COCYIbl XMMHUYECKMX NPOM3BOACTB. OlpenesneHUuEe HaNpsHKEHUH 110
6e3mMomMeHTHOM Teopun. OcHOBHbIE aonyuieHus. BeiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0YeK M0 ypaBHEHHIO Jlamuiaca u 1o cTaHIapTU30BAaHHON METOJUKE.
YcnoBue IpoYHOCTH.
Pa3nen 3.3. Pacuer cxarbIX cTep)KHEN Ha yCTOWYUBOCTb.
VY CTONUMBOCTD 31EMEHTOB KOHCTPYKIMA. [ToHATHE KpUTHUECKOH CHITBI U KOA(PHUIIHEHTa
3arnaca npoyHocTu. Pacyer kpurnyeckoil cuibel no Oinepy. Ilpenensl mpuMeHMMOCTH
dbopmyiel Ditnepa. [Ipaktudeckuit cmocod pacuera Ha yCTOWYHBOCTb.
5. Paznen 4 «/lertanu Mmammun».
Pa3nen 4.1. CoenuHenune aeraneil MalluH.
Knaccudukanus neraneit MallMH M anmapaToB XMMHUYECKHUX NPOU3BOACTB. Pe3pOoBbIC
coeauHeHus. Pacyer OONTOBBIX COEAMHEHWH TPH TOMEPEYHBIX M TMPOJOIBHBIX
Harpy3kax. llImoHounsle coenqunenns. HazHaueHne u BUabI IIIOHOK. Pacuer MIIOHOK Ha
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cpe3 u cmarue. Bunel cBapku. O6nacts nmpuMeHeHus. Buabl cBapHbIX mBoB. PacueT Ha
IIPOYHOCTh CTBIKOBBIX U HAXJIECTOYHBIX IIBOB.
Paznen 4.2. Baibl ¥ ocH, UX ONOPBI U COSAMHEHMUS.
Banpl, ux kmaccudukanus u HazHaueHue. Ocu. IIpoeKTHpOBOYHBIE pacyeThl BaJOB H
oced. [logmmnHukM CKOJIbKeHUsA. Marepuansl BKIaapimei. lloamMnHuKn KadyeHus.
[IpuHUMIHanbEHOE YCTPOMCTBO M OCHOBHBIE I'€OMETPUYECKHE pa3Mepbl. [[0CTOMHCTBa,
HE/IOCTATKU U 00JIACTH MPUMEHEHHS TOAIIMITHUKOB KaueHUs M CKobkeHus. [IpuBoaHbIe
mydrtel. Hasnauenmwe. Knaccudpukanuss Mypr mo HpuHIMITY OEHCTBUS M XapakTepy
pabotsl. [Topsnok mogdopa My(T 1 OCHOBBI TPOYHOCTHOTO pacyeTa.
Pa3nen 4.3. Mexanndeckue nepeaadu.
3yb6uatsie nepenaun. OKpykHOEe M paauanbHoe ycunus. Pemykropel. OmpeneneHue u
knaccupukanus. [IpuMepsl cxeM peayKTOpOB.

4. O0beM y4eOHOI TUCHUNIMHBI:

Bunast yueOHoii paboTh B 3aueTHbIX B akanewm. B actponowm.
eIMHUIIAX qJacax qacax
OO0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 4,0 144 108
y4eOHOMY IIaHy
KonTakTHas padora: 1,78 64 48
Jlexuuu (JI) 0,89 32 24
[Ipaktuueckue 3ausarus (113) 0,89 32 24
CamocrositesbHas padora (CP): 2,22 80 60
Bua koHTpoOaA: 3a4eT / IK3aMeH _ 3aver ¢ _
OLICHKOM
AHHOTanuA padoyeil IporpaMMbl IMCHUIITTHHBI
«JIEKTPOTEXHUKA M MPOMbILLICHHA 31eKTpoHuka» (b1.B5.15)
1. Heab aucnMmaMHbl —  (GOpMHpPOBaHHME Yy  OOYYaloOWmIErocss  KOMIIETEHIHH,

o0ecreynBaIUX TEOPETUUYECKYI0 M IMPAKTHMYECKYI0 MOJrOTOBKY  BBITYCKHHKA,
YMEIOIIETO BBIOMpAaTh M OKCIUIyaTHPOBATh AJIEKTPOTEXHUYECKUE M DIICKTPOHHBIC
YCTPOICTBa, BIAJCIONIETO HABBIKAMU HCIIOIH30BAHUS COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHI JUIsl aBTOMAaTHU3UPOBAHHOTO MOJEJIMPOBAHUS M pacueTa 3JIEKTPUUECKUX U
JJIEKTPOHHBIX LIETIEH.

2. B pe3yabTaTte M3y4eHHs AMCOMILIMHBI 00y4alOIIUiica MO0 MporpaMMe 0aKkajaBpuarta
JOJIKeH:

Obnaoams cnenyromumu oouexyrvmyprovimu (OK) u obwenpogeccuonanvuvimu (OIIK)

KOMIIETEHIUSIMU:

CHOCOOHOCTBIO paboTaTh B KOJUIGKTHBE, TOJIEPAHTHO BOCIPHUHUMATh COLIMAJIBHBIE,

STHUYECKHE, KOH(PECCHOHATBHBIC U KyNbTypHbIe paznuaus (OK-6);

CHOCOOHOCTBIO K CaMOOpTraHu3alu u camoodpazoanuio (OK-7);

TOTOBHOCTBIO HCIIONIb30BaTh 3HAHUS O COBPEMEHHOM (DU3MYECKOH KapTUHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BELIECTBA Ui IMMOHUMAaHUS
OKpYyaroliero Mupa u sisienuii npuponsl (OIIK-2);

BJIaJICHHEM OCHOBHBIMH METOJIaMH, CIOCOOaMU M CpeICTBAMM IMOJNYYCHHs, XpaHEHUS U
nepepaboTku MH(POpPMALMU, HaBBIKAMU pabOThl C KOMIBIOTEPOM Kak CpPEICTBOM
ynpasienus uapopmarmeit (OIIK-5).

3uamo:

OCHOBHBIC TTOHSTHS, ONIPECIICHHS U 3aKOHBI SJICKTPUUECKUX LIETICH;

METO/AbI MOJICIMPOBAHUS, aHAU3a U pacuéra Hemnel MOCTOSHHOIO M MEePEMEHHOTO TOKOB,
METOAOJIOTHIO AJIEKTPOTEXHUUECKUX U3MEPEHUH;
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— YCTPOMCTBO M HMPUHIUIBI pabOTHI IEKTPOTEXHUYECKOTO U 3IEKTPOHHOTO 000pYyHI0BaHMS,
TpaHc(hOpMaTOPOB, FIEKTPUUIECKUX MAIINH, HICTOYHUKOB MTUTAHHUS.
Ymemo:
— TMPUMEHATh TEXHOJOTMM  MOJAEIUPOBaHUSA, aHaiuu3a, pacuéra M IKCIUIyaTaluu
AIIEKTPUUYECKUX CETEH, MPOMBILIUIEHHOT'O 3JIEKTPOOOOPYIOBAHUS U AIEKTPOHHBIX MPHOOPOB;
— BbIOMpATh 3JIEKTPOTEXHUYECKOE W DJIEKTPOHHOE OOOpYJOBaHUE Il pEIIeHUs 3ajad
IIPOEKTUPOBAHMS U PEATTU3ALNN XUMHUKO-TEXHOJIOTMUECKUX MPOLIECCOB U IPOU3BOACTB.
Braoemy:
— METOJAaMM MOJEIUPOBAHUS U pacdy€Ta EKTPUUECKUX U AIEKTPOHHBIX LIETIEH;
— HaBBIKAMU TPAKTHYECKOW pabOTBl C AJIEKTPUYECKOW ammapaTypod U 3JIEKTPOHHBIMHU
YCTPOMCTBAMMU.
3. Kparkoe coaep:xaHue IUCHHUIIIMHBI
Beenenue. IlpenMer, OCHOBHBIE NOHATHS, METOJMOJIOTHSI 3JEKTPOTEXHUKH M AJIEKTPOHUKHU.
Kpartkue ucropuueckue cBeleHHs. 3aaud M MECTO Kypca B MOATOTOBKE OakaliaBpa TEXHHKH U
TEXHOJIOTHH.
Paspnen 1. Dnexrpuueckue uenu
1.1.  OcHOBHBbIE OIIpeIEIEHMS], OIIMCAHNS TApPAaMETPOB U METO/IOB PACUETA IJIEKTPUUECKUX LIETIEH.
OCHOBHbBIE MOHATHS U 0003HAYCHUS DIEKTPUUECKUX BEIMUYUH U JIEMEHTOB JICKTPUUECKUX LETEH.
OcHoBBI 371eKTpoOe3onacHOCTH. OCHOBHBIE MOHSATHS TEOPHH JJIEKTpUyeckux wnerneil. OCHOBHBIE
IIPUHLIMIIBI, TEOPEMBI M 3aKOHBI AJIEKTPOTEXHUKH. MeETObl MOAEINPOBAHUSA, aHAIM3a U pacuéra
JIMHEUHBIX JIEKTPUYECKUX LENeH TOCTOSHHOIO TOKA.
1.2. DnexTpuueckue U3MEpEeHust U IPUOOPHI.
MeTtoapl  M3MEpPEHMsI  UIEKTPUYECKUX  BEIMYMH: TpSMBIE M KOCBEHHBbIE. AHAJOrOBBIE
AJIEKTPOU3MEPUTENIbHBIE U IU(PPOBBIC HIEKTPOHHBIE MPUOOPHI: YCTPOWCTBO, MPUHLUI JEHCTBHS,
obnacTi npuMeHeHus. 3MepeHne aIeKTpUYeCKUX BEeIUYHH: TOKOB, HAPSKEHNUH, CONPOTUBIICHUH,
MOIIHOCTH U DHEPIHH.
1.3.  AHanu3 u pacy€T TMHENHBIX LeNel IePEMEHHOr0 TOKA.
CrniocoObl mpezcTaBieHUss (B BHIE BPEMEHHBIX JMAarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napamMeTpsl (aMIUTUTYAa, 4acToTa, HadaimbHas (as3a) cUHycoummanbHbIX (yHKIMA. MrHoBeHHOE,
CpenHee M JEHCTBYIOIEE 3HAUEHUS! MEPEMEHHOI0 CUHYCOMJanbHOro Toka (Hampsbkenus u DJ1C).
AKTHBHOE, pEaKTUBHOE U IIOJIHOE COIIPOTUBIIEHMS BETBH. MOIIHOCTh B LIENAX EPEMEHHOIO TOKA.
Koaddunment momHuoctr (cos(a)) M €ro TEXHHUKO-DKOHOMUYECKOe 3HaueHue. [IpumeHeHme
anreOpbl KOMIUIEKCHBIX YHCEN B AJIEKTpOTeXHUKE. KOMIIeKCHBIN MeTo pacuéra TMHEHHBIX IeTen
IIEPEMEHHOT0 ToKa. bajlaHC MOIIHOCTH B LENAX NEPEMEHHOIO TOKA. Pe30HaHCHBIE SABIICHUS B
AJIEKTPUUYECKUX LEMsAX. Pe3oHaHC HampsyKeHUH U TOKOB. AHaIM3 U pacuéT TpexQasHbIX Iernen
IIEPEMEHHOTO TOKa. ABTOMAaTU3MPOBAHHOE MOJEIMPOBAHME M pacu€T dJIEKTPUUYECKUX U
AJIEKTPOHHBIX (TakeTsl nporpamm MultiSim, Mathcad, Excel).
Pasnen 2. DneKTpoMarHuTHBIE yCTPOMCTBA U AIEKTPUUECKUE MAILIUHBI
2.1. Tpancdopmartopsl.
Ha3nauenue u oOmacTd NpUMEHEHHs TpaHC(HOPMATOPOB. YCTPOWCTBO M TNPHUHLHMIT JEHCTBUS
oxHo(azHoro TpanchopmaTopa. AHaIU3 EKTPOMArHUTHBIX POIIECCOB B TpaHc(hopMaTope, cxema
3amerienus. [lorepu sHepruu B Tpancopmarope. BHeniHne XxapakTepuCTUKH.
2.2. ACUHXPOHHBIE MaIINHBI.
YCTpOWCTBO M NPUHIMI JAEHCTBHS Tpex(a3HOro acMHXPOHHOIO IBUTATeNss. MexaHWdecKue u
paboune XapaKTEpPUCTHKH. ODHEpreTHudYeckue auarpamMmbl. IlyCK acCHHXpPOHHBIX JBUTATENEH ¢
KOPOTKO3aMKHYTBIM H (Da3HbIM pOTOpOM. PeBepcrpoBaHue 1 peryTupoBaHHe YaCTOThI BpaIllCHHS.
Pasnen 3. OCHOBBI 2JIEKTPOHUKH
3.1. DnemenTHast 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOUCTB.
[TonmynpoBoHUKHU. Y CIIOBHBIE 0003HAUEHUS], IPUHIIMI JIEHCTBHS, XapaKTEPUCTUKU U Ha3HAYCHHE
MIOJIyIIPOBOJIHUKOBBIX JIMOJIOB, TPaH3UCTOPOB, TUPUCTOPOB. MHTErpajibHble MHKPOCXEMBI, HX
Ha3zHaueHHe, KjJaccu(uKaus 1 MapKUPOBKa.
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3.2. IcTOYHUKM BTOPUYHOTO 3JIEKTPONUTAHMS U YCUIINTENN AIEKTPUIECKUX CUTHAIIOB.
[TomynpOBOIHUKOBBIE BBIMPSAMHUTENH: KIACCU(PHUKAIH, OCHOBHBIC MAapaMETPhl, CXEMbI M MPUHIIUIT
paboThl BeIpsAMHUTENS. DnekTpuueckue GuibTpbl. Kimaccupukamus 1 OCHOBHBIE XapaKTEPUCTUKH
yeunureneid. OOpatHble cBsA3M B omnepanMoHHbIX ycunureasx (OY), ux BIMsHUE HA MapaMeTpsl U
XapaKTepUCTUKH ycuiauTess. OCHOBHBIE THIIBI ycuauTenei Ha 6aze OY.

4. O0béM y4eOHOI TUCHUNIMHBI:

N B 3auernbIx B actponom.
Bunbt yueOHOI paboThI R B akanmeM. gacax qacax
OO0mas Tpy10eMKOCTb M CHUILIUHBI T1O 5,0 180 135
y4eOHOMY IJIaHy
KonTakTHas padora: 1,3 48 36
Jlexuuu (Jlek) 0,4 16 12
JlaGopaTopusble 3ansatus (Jlad) 0,9 32 24
CamocrositesbHas padora (CP): 2,7 96 72
KontposbHble paboThl 1,1 40 30
Pedepar 0,6 20 15
CaMocTosiTeTbHOE U3yUEHUE Pa3/IeioB 1.0 36 27
JVCIIUTUTAHBI
Buja konTpoJisi: 3a4er / 3k3aMeH 1.0 IK3aMeH IK3aMeH
’ (36) 27

AHHOTanuA padoyeil IporpaMMbl IMCHUIITTHHBI
«be3onmacHocTh xu3HeaessTeabHOCTH» (b1.5.16)
1. Heab qucuMmaMHbI — GopMupoBaHue y o0ydaromerocss NpopecCuoHaNbHON KyIbTyphI
0€30MacHOCTH, TMOJA KOTOPOH IOHMMAEeTCsl TOTOBHOCTb M CIIOCOOHOCTb JIMYHOCTH

UCTOJIB30BaTh B TNPO(ECCHOHANBHON JEsITEIbHOCTH MPUOOPETEHHYI0 COBOKYIHOCTb
3HaHUM, YMEHHUM.

2. B pe3yabTaTte M3y4eHHs AMCHMILIMHBI 00y4alOIIUiicA MO0 MporpaMMe 0aKkajaBpuarta
HOJIKeH:

Obnaoams cnenyrommmmu odowexkyromypuvivu (OK) u obwenpogheccuonanvnvimu (OIIK)
KOMITCTCHIIMSIMU:

— CHOCOOHOCTBIO HCIIONIb30BaTh OCHOBBI SKOHOMHYECKUX 3HAaHUH B pPa3iMYHBIX cdepax
)kusHeaestenbHoctu (OK-3);

—  CMOCOOHOCTHIO K CaMOOpraHu3auu u camooopazopanuto (OK-7);

— CHOCOOHOCTBIO HCIIONIB30BaTh HPUEMBbl OKa3aHUS IEPBOW IOMOIIM, METOJbI 3aIIUTHI B
yCIIOBUSX upe3BbluaiiHbix cutyanuii (OK-9);

— BJIAJICHUEM OCHOBHBIMU METOJIAMU 3aLIUThl IPOM3BOJCTBEHHOIO [IEPCOHANA U HACEIEHUS OT
BO3MOYKHBIX MTOCTIEICTBUI aBapHii, KaTacTpod, ctuxuiHbix Oeacteuii (OITK-6).
3nams:

— OCHOBHBIE TEXHOC(EPHBIE OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH;

— XapakTep BO3ACWUCTBUS BPEIHBIX M OMACHBIX (PAaKTOPOB HA YEJOBEKA U MPHUPOTHYIO Cpely,
METO/BI 3aIIUTH OT HUX MPUMEHUTENBHO K chepe cBoer MpodecCnoHaIbHOM eI TeTbHOCTH.

Ymems:

—  UACHTU(HUIMPOBATH OCHOBHBIE OMIACHOCTH CPE/Ibl OOUTAHUS YEeTIOBEKa,

— OIIGHMBaTh PHCK WX peaju3alyy, BBHIOMpPAaTh METOAbl 3aIlUTBl OT ONAcHOCTEH
NPUMEHHUTEIBHO K cdepe cBoell mpodecCHOHANbHOW JEATENbHOCTH U CIIOCOOBI
obecrneueHrnst KOM(OPTHBIX YCIIOBUH JKU3HEICATETHHOCTH.

Braoemy:

42



— 3aKOHOJATENIbHBIMH U TPABOBBIMM AaKTaMM B 00JacTh O€30MacHOCTH M OXpaHbl
OKpY’Kalollel cpespl, TpeOOBaHUAMH K 0€30MacCHOCTH TEXHHYECKHUX PErjiaMeHTOB B cdepe
npohecCHOHANBLHON e TEHHOCTH;

— cnoco0aMH U TeXHOJOTHSIMU 3alIUThI B YPE3BBIYAHBIX CUTYAIUX;

— TOHATUIHO-TEPMHHOJIOTHYECKUM amIapaToM B 00JacTu 6€301acHOCTH;

— HaBBIKAMU DPALMOHAIM3AIMU TPOPECCHOHATBHON JAEATEIIbHOCTH C MLEJbl0 O0ecredeHus
0€30MacHOCTH U 3aIlUTHl OKPY KAIOIIEH Cpebl.

3. Kpartkoe cogep:xaHue TMCHHUILINHBI.

Beenenne B Oe3omacHocTh. OCHOBHBIE TIOHATHS M ompeaeneHus. besomacHocTh U
YCTOMUYUBOE Pa3BUTHE.

YenoBek u TtexHocdepa. CTpykTypa TexXHOCHEpbl U €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMEeHHOE COCTOSIHHE TeXHOC(hEephl U TeXHOCPEepHOU 0€30acHOCTH.

WUnentudukanyss ¥ BO3ACHCTBHE HA YEJNOBEKAa BPEIHBIX M OMACHBIX (DAKTOPOB CpPEIbI
oOuTaHus.

Knaccudukanuss HeratuBHBIX (DaKTOpPOB Cpelsl OOMTaHHMS 4YeJIOBEeKa. XHUMHUYECKHE
HeraTUBHBIE (aKTOPHI (BpeIHbIC BeliecTBa). MexaHHUeCKUe U aKyCTUYeCKue Koyiebanus, BUOpanus
U IIyM. DJIEKTPOMArHuTHBIE U3Ty4YeHUs U 1ojs. MoHU3upyomue u3iaydeHne. JNeKTPHUECKUil TOK.
Omnacuele MexaHuueckue (akTopsl. I[Ipoleccsl ropeHHs M MOKapOB3PHIBOONACHBIE CBOWCTBA
BEIIECTB M MaTepuanoB. CTaTH4eCcKOe 3JIEKTPUIECTBO.

3ammrTa 4yeraoBeKa M cpelbl OOMTaHMS OT BPEOHBIX M OMACHBIX (DaKTOPOB MPHPOTHOTO,
AHTPOIIOTEHHOT'O ¥ TEXHOTEHHOT'O MPOUCXOXKICHHSL.

OCHOBHBIE NPUHLMUIIBI 3aIIUTHI. 3alIUTa OT XMMHUYECKMX W OMOJOTMYECKHX HEraTUBHBIX
¢dakTopoB. 3ammuTa OT HHEPreTUYECKUX BO3ACUCTBUI M ¢usndeckux mnoiei. OGecrneyeHue
0e30macHOCTH  cHCTeM, paloTalolMX MOA  JaBlIE€HHEM. be3omacHOCTh  3KCIUTyaTaluu
TpyOOIIPOBOJOB B XHMMHYECKOH MPOMBINUICHHOCTH. be3omacHas sKcIuTyaTaluss KOMIIPECCOPOB.
AHanu3 1 OLEHUBaHNUE TEXHOTCHHBIX M MIPUPOTHBIX PHCKOB.

Obecnieuenne KOMQOPTHBIX YCIOBHM A KU3HH U JESITEIbHOCTH uenoBeka. [lonsarue
KOM(OPTHBIX WJINM ONTUMAIBHBIX YCIOBHHA. MUKpOKIMMaT nomermieHnid. OcBemeHne u cBEToBas
cpeaa B IOMEIICHUH.

[cuxodusnonornyeckne u 3ProHOMUIECKUE OCHOBBI 0€30MaCHOCTH.

[lcuxuyeckue mporecchl, CBOMCTBA M COCTOSIHMS, BIUSIOMIKE Ha Oe3omacHOCTb. Buasl u
YCIIOBUSA TPYIOBOU JAEATEIBHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

Upe3BbluaiiHbIE CUTYallMH U METOIBI 3AIIUTHI B YCIOBUSAX UX PEaTU3aLHH.

O6ume ceaenus o YC. Toxap 1 B3pbIB. ABapUy HA XUMUYECKH OMACHBIX 00BEKTaX.

Pagnanmonnsie  aBapuu. [IpuOopsl  paguanMOHHOM, XMMHUYECKOH  pa3BeAkd U
JO3UMETPUYECKOr0 KOHTPOJIs. Upe3BblualiHble CUTYaIlMH BOGHHOTO BPEMEHH. 3allluTa HACEICHUS B
Ype3BbIUAHBIX CHUTyalUsX. YCTOWYMBOCTh (PYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHUKU B
Ype3BbIUYANHBIX CUTYAIUIX.

VYnpasienue 6€301acHOCTBIO KU3HEAEATETbHOCTH.

3akoHOJATEIbHBIE W HOPMATHUBHBIC IIPAaBOBBIE OCHOBBI YIPABJICHUS O€30MaCHOCTHIO
KHU3HEJEATSTbHOCTH. DKOHOMUYECKHE OCHOBBI yIpaBiieHUs 0e30macHocTh0. CTpaxoBaHHE PHCKOB.
I'ocynapcTBeHHOE yrpaBieHne 0€30MacHOCTHIO.

4. O0beM y4eOHOI TUCHUNIMHBI:

Bun yueGHOM paboThI B 3auetHpix | B akagem. wacax | B actpoHoMm.
€IMHUTIAX gacax

OO0mas Tpy10eMKOCTb M CHUILIUHBI 110 4,0 144 108
y4eOHOMY IIaHy

Kounraktnas pa6ora (KP): 1,33 48 36
Jlexuuu (Jlek) 0,89 32 24
JlaGopatopusie 3anstus (JI3) 0,44 16 12
CamocrositesnbHas padora (CP): 1,67 60 45
[ToaroToBka K KOHTPOJIBHBIM 3aHATHIM 1,11 40 30
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[TonroroBka K 1abopaTopHbIM paboTam 0,56 20 15

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 Jk3ameH (36) Jk3ameH (27)

AHHOTANUA padoyel MPOrpaMMbl TUCHHUILIHHBI
«IIpoueccsl U anmapaTsl XumMu4eckoit Texnosgornmw» (b1.6.17)

1. Heap AMCHUILUIMHBI — BMECTE€ C IUCIMUIUIMHAMM OOIIEH XUMHUYECKOH TEXHOJOTHEH,
XMMUYECKMMH TPOIleCCaMH W PEAaKTOpaMH U JAPYTHUMH, CBSI3aTh OOLICHAYYHYIO H
OOIIEMH)KEHEPHYIO  MOJATOTOBKY  XHMHKOB-TEXHOJIOTOB, 4YTO HEOOXOAMMO IIpH
MOJrOTOBKE OaKalaBpoOB IO JIAHHOMY HAIPaBJICHHUIO JJIs1 HAYYHO-HUCCIIEOBATEILCKON 1
MPAaKTUYECKON pabOTHl HAa MPEAIPUATHIX

2. B pe3yabTaTte M3y4eHHs AMCHMILIMHBI 00y4alOIIMiicA MO0 MporpaMMe 0aKkajgaBpuarta
HOJIKeH:

Obnadoame cnenyromumu oowenpogheccuonanvrvimu (OIK) koMmneTeHIIsIME:

—CIOCOOHOCTBI0O M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B ipodeccuonanbHoil aesitenbHocTH (OIIK-1);

—TOTOBHOCTBIO HCIIONIb30BaTh 3HAHUS O COBPEMEHHOM (DU3MYECKOH KapTUHE MHUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUHU BELIECTBA JJI NMOHMUMAHMS —
OKpYyaroliero Mupa u sisienuii npupossl (OIIK-2);

—TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOECHUHU BELIECTBA, IPUPOAEC XUMUUYECKON CBS3U B
pa3IMyYHBIX KJAcCaX XUMHYECKHX COEIMHEHUH /s NOHMMAHHSA CBOMCTB MaTEpUajoB U
MeXaHHM3Ma XUMHUYECKUX ITPOLECCOB, IPOTEKAIOIINX B OKpyskatomeM mupe (OIIK-3).
3nams:

—OCHOBBI TEOpUHM TIEpEHOCAa HMIIYyJIbCa, Teljia M MacChl; TNPHHLUUIBL (PU3HYECKOTO
MOJIETTMPOBAHUS MPOLIECCOB; OCHOBHBIE YPABHEHUS JBUKECHMSI KUAKOCTEN; OCHOBBI TEOpUU
TEIUIONIEpelaul; OCHOBBI TEOPUH MAacCOollepeljaud B CUCTEeMax €O CBOOOIHOW U
HETIOABIDKHOW TpaHUIel pa3zaena (as3; THIOBbIE MPOIECCHl XUMHUYECKOW TEXHOJIOTHH,
COOTBETCTBYIOIIME aNlapaTbl U METOJIbI UX PacyeTa;

—METO/bI IOCTPOEHUS SMIIMPUUECKUX U TEOPETUUECKUX MOJENIEH XMMHUKO-TEXHOJIOTMUECKUX
IIPOLIECCOB.

Ymemy:

—ONpPEIENATh XapaKTep JBWKEHUS JKUIKOCTEM U Ta30B; OCHOBHBIE XapaKTEPUCTUKHU
MPOIIECCOB TEIJIO- U MAacCONepeaayd; PacCUUTHIBATH MMAapaMeTpbl M BBIOMpATh amlmaparypy
JUIsL KOHKPETHOT'O TEXHOJIOTMYECKOI0 IIPOLECCa;

—paccuMThIBaTh OCHOBHBIE XApPAKTEPUCTHKM XUMHUKO- TEXHOJOTMYECKOrO Ipolecca,
BBIOMPATH PAIlIOHAIBHYIO CXEMY.

Braoemu:

—METOAMHM TEXHOJOTMYECKUX pacyeTOB OTACIBHBIX Y3J0B M JAeTaleil XMMHUYECKOIO
000pyIOBaHNUS;

—HaBBIKAMHU [TPOEKTUPOBAHMSI TUIIOBBIX allapaTOB XUMUYECKON IPOMBIIITIEHHOCTH;

—METOJJaMH  ONpEICNCHHUs  PAIMOHAIBHBIX  TEXHOJOTMYECKHMX  PEKUMOB  pabOTHI
000pyIOBaHUSI.

3. Kparkoe coaep:kaHue IMCHHUIIJIMHbBI:

Pasnea 1. 'maponnHamuyeckue IpoLecchl U anmnaparbl XMMUUECKON TEXHOIOTMH. OCHOBBI TEOPUH
ABIICHUN nepeHoca. O01ue 3aKOHOMEPHOCTH THAPOANHAMUKH, TEIUIONEpeaud U Macconepeaayn.
Kunxoctn u rasel. I'mapoaunamuka. Teuenune B TpyOax u kananax. [lomoOHoe mpeoGpaszoBaHue
ypaBHeHuss HaBbe-Crokca. be3pazmepHble NepeMEHHbIE - KPUTEPUM T'MAPOJMHAMHUYECKOIO
nonobust  (Diinepa, Peiinonmpaca, ®pyaa, TOMOXPOHHOCTH), HX (DU3UYECKHH  CMBICI;
napameTpuueckue Kputepuu. KpurepuaiabHoe ypaBHEHHME JBHKEHHUS BSI3KOHM kuakocTu. Buibop
cKopocTeld MmoTokoB. llepemenieHne KUAKOCTEM W Ta30B € IMOMOUIBIO MAllWH, MNOBBIIAIOIIMX
JIaBJICHHUE.

Pasnen 2. TennoBsle nporieccsl ¥ anmnapaTbl XMMUUYECKON TEXHOJIOTUU.
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OcCHOBHBIE TEIUIOBBIE MPOIECCHI B XWUMHUUYECKOH TexHonoruu. JuddepeHuunansnoe ypaBHEHHE
nepeHoca HHepruu B (opme TermnoThl. KOHBEKTHUBHBIM TMEPEHOC TEIJIOTHIL. PaauaHTHBIM
TeruionepeHoc. Temonepenaya B MOBEPXHOCTHBIX TEMIO0OMEHHHUKAX.
Pa3nen 3. Ilporeccsl u ammapaTsl pa3aeneHus ToMoreHHbIx cucteM. (OCHOBHBIE MacCOOOMEHHBIE
MIPOLIECCHI).
OcHOBBI MaccOOOMEHHBIX MporeccoB. uddepeHnnanbHoe ypaBHeHHE KOHBEKTHBHOTO IepeHoca
Maccel B OWHapHBIX cpeaax. Macconepenaya. MaTepuanbHblii  OallaHC  HENPEPHIBHOTO
yCTaHOBMBIIETOCS Tpoiecca. Pacyer MaccOOOMEHHBIX MPOLECCOB W ammNapaToB Uil CUCTEM C
OJITHUM paCIIpPENEIIEMBIM KOMIIOHEHTOM.
Pacuer nomepedyHoro ceueHus (quameTpa) KOJOHHBI; MPEAEIBHO AOMYCTHMAas U SKOHOMHYECKH
ONITUMAJIbHAsI CKOPOCTHU CIUIOIMIHOM (ha3bl. OCHOBBI pacueTa BHICOTHI MAaCCOOOMEHHBIX ammaparoB ¢
HETPEPHIBHBIM U CTYNEHYAaThIM KOHTAKTOM (pa3. OOue NpuHIUIB YCTPOUCTBA U Kiaccu(ukanus
anmaparoB JUIsI MacCOOOMEHHBIX IPOLIECCOB B CHCTeMax «ra3(map)-KuakocTb». OcoOeHHOCTH
KOHCTpYKUUH abcopbepoB. OCHOBBI pacdeTa U anmapaThl A JUCTHIUIALNH.
Pasnen 4. OcHoBHBIE TI'MApoMexaHMYecKHe Mpouecchl. I[Ipomeccsl M anmapaTel pa3JeneHUs
reTePOre€HHBIX CUCTEM.
Pa3nenenue >KMIOKMX M Ta30BbIX TE€TEPOT€HHBIX CHUCTEM B IOJIE CUJ TsDKECTU. TeueHue uepes
HEINOJIBUYKHBIE 36PHUCTBIE U IICEBIOOKNKEHHBIE C10U. PUIBTPOBAHUE CYCIIEH3UN U OYMCTKA ra30B
OT IbUIeH Ha QUIbTpax.

4. O0beM y4eOHOI TUCHUNIMHBI:

Bcero 5 cemecTp 6 cemecTp
Bupt yueonoii pabots: 3au. Ak.yac. | 3au.en. AK. yac. 3au. AK. yac.
en. en.
OO0mas Tpy10eMKOCTb
AUCHHUILINHBI 0 Y4eOHOMY 10 360 5 180 5 180
IUIAHY
Konrakthas pa6ora (KP): 3,56 128 1,78 64 1,78 64
Jlexmu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausarus (I113) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas pabora 4,44 160 222 80 222 30
(CP):
CaMocTosTENbHOE U3yUYEHNE 4.44 160 222 80 2.22 30
pa3fenoB AMCUUILUIMHBI
Buan xonTpoasi: 3aver / IK3aMeH JK3aMeH
sk3aven 201 7 Lo g | M| @6
Bcero 5 cemecTp 6 cemecTp
Bunsl yueOHoi paboThI 3au. | Actp. 3au. ex. Actp. 3au. Acrp. uac.
en. qac. yac. en.
OO0mas Tpy10eMKOCTb
AUCHHUILINHBI 110 y4eOHOMY 10 270 5 135 5 135
IUIAHY
Konrakthas patora (KP): 3,56 96 1,78 48 1,78 48
Jlexnunu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausarus (113) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHast paboTa 4,44 120 2,22 60 2,22 60
(CP):
CaMocTosTENbHOE U3yUYEHNE 4.44 120 222 60 222 60
pa3fenoB AMCUUILUIMHBI
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Buan xonTpoasi: 3aver / IK3aMeH JK3aMeH
2,0 54 1,0 1,0
IK3aMeH 27 27
AHHOTANUA padovel MPOrpaMMbl TUCHHUILIHHBI
«O0mas xumuueckas rexnouaorus» (b1.b.18)

1. Heap aucuumiuHbl — (GOpMHpPOBAHWE 3HAHMNA B  OOJIACTH  pealM3allid XUMHKO-
TEXHOJIOTUYECKUX  TIPOLIECCOB C  Y4eTOM  (PU3UKO-XMMHUYECKHX  OCOOCHHOCTEH
MPOTEKAIOIINX PEeaKIHii, BHIOOpa ONTUMATBHBIX YCIOBHHA pEaTH3yeMbIX IPOIECCOB,
BbIOOpa A(PQPEKTHUBHBIX  pPEAKTOPOB, MPHUOOPETEHUS HABBIKOB B  COCTABICHHUH
MaTepHUaTbHBIX M TEIUIOBBIX OaTaHCOB, B pacdere MPOIECCOB M PEaKTOPOB HA OCHOBE
MaTEMaTHYeCKOr0 MOJICTMPOBAHMS, TMIOJYYCHHUS 3HAHUKW B o0nacTu pa3pabOTKu
sHeprocOeperaonmx XUMHUKO-TexHomorudeckux cucteM (XTC), O0e30TXOMHBIX U
MaJOOTXOHBIX TEXHOJIOTHI Ha IPUMEPE COBPEMEHHBIX MPOU3BOJICTB.

2. B pe3yabTarte M3y4eHHs AMCOMILIMHBI 00y4alOIIUiicA MO0 MporpaMMe 0aKkajaBpuarta
JAOJIZKEH:

Obnadame cnenyromumu oouenpogheccuonanvruvimu (OIK) komneTeHIsIME:

— CHOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIHIUTH B ipodeccruonanbHon aestenbHocTh (OIIK-1);

— TOTOBHOCTBIO WCMOJH30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOW KapTUHE MHUpAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUU BEIIECTBA JUISI TOHUMAaHUS
OKpy>Karo1iero Mupa u ssieHuit npuposs! (OI1K-2);

— TOTOBHOCTHIO HCIIOJIH30BATh 3HAHUS O CTPOSHUU BEIIECTBA, MPHUPOJIC XUMHUECKON CBSI3H B
Pa3IMYHBIX KJAcCaX XUMHYECKHX COCIWHEHWH N7 TOHMMAaHHUs CBOMCTB MaTepUANOB U
MeXaHU3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAIOMINX B OKpYyxatoiiem mupe (OIIK-3).

3nams:

— OCHOBBI TEOPUU XUMHUYECKUX MPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO HCCJICIOBAHUS B3aUMOJICHCTBUS XWMUYECKUX TNPEBPAICHUNA U SBICHUI
MEPEeHOca Ha BCEX MACIITAOHBIX YPOBHSX;

— METOAMKY BBEIOOpA peakTopa U pacyéra mpoiecca B HeMm;

— OCHOBHBIE PEAKIIMOHHBIC MTPOLIECCHI U PEAKTOPBI XUMHUECKON 1 OMOTEXHOJIOTHH;

— OCHOBHBIC TPHUHIUIBI OPTraHU3AlUK XUMHUYECKOTO TPOU3BOJICTBA, €T0 HEPAPXUUYECKYIO
CTPYKTYPY, METO/bI OLIeHKH () (HEKTHBHOCTH TPOU3BOCTBA,

— OCHOBHBIE XUMHUYECKHE MPOU3BOCTBA.

Ymemo:

-paccUMTaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUYECKOTO TIPOoIiecca;

-BBIOPATh PAIMOHAIBHYIO CXeMY TIPOU3BOICTBA 33IaHHOTO TPOIYKTa;

-OLICHUTH TEXHOJIOTMYECKYIO 3((PEKTUBHOCTH MPOU3BOCTBA;

-BBIOpaTh 3((HEKTUBHBIN THIT PEaKTOPA;

-IIPOBECTH pacueT TEXHOJIOTHUYECKUX IMapaMeTPOB IS 33JaHHOTO MPOIIECcca;

-OMPEIeNTh MapaMeTPhbl HAWITYYIIIel OpraHU3aI|H MPOIIecca B XUMHUYECKOM PEaKkTope.
Bnaoemu:

— MeToAamu aHanu3a 3(p(PeKTUBHOCTH pabOThl XUMUYECKUX ITPOU3BOJICTB;

— METOJaMM pacueTa W aHaliu3a TNPOIECCOB B XHMHUYECKUX PEAKTOpaX, OIpeaeTeHUs
TEXHOJOTHYECKHX TOKa3aTelei;

— METOJaMH BHIOOpA XUMUYECKIX PEAKTOPOB.

3. Kparkoe coaep:kaHue IMCHHUIIIMHbBI:

Pa3zpnen 1. Xumuueckas TEXHOJIOTHS M XUMHUECKOE MMPOU3BOICTBO

1.1. OcHOBHBIE OIpeACIICHUS U TTOJTO0KEHHUS.
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XuMHUUecKasi TEXHOJOTHs - HayKa 00 HIKOHOMHYECKH, SKOJIOTUYECKH U COLUAIBHO 0OOCHOBAaHHBIX
cocobax W Tpoleccax MnepepaboTKH ChIpbs C HU3MEHEHHEM €ro COoCTaBa M CBOMCTB IyTeM
NPOBEAICHUS XUMHUYECKUX M (U3MKO-XMMHMUYECKHX TPEBPALICHUH B NpPEAMETHl NOTpeOJIeHUs
cpeactBa mpousBoAcTBa. OOBEKT XUMHYECKOW TEXHOJIOTUH - XHMHUYECKOE MPOU3BOJICTBO.
MexoTpacineBoi XapakTep XUMHUYECKOW TEXHOIOruu. Pa3BuThe XUMHUYECKHUX IPOU3BOIACTB U
XMUMHUYECKON TEXHOJOTUH. MeCTO XMMHUYECKOW TEXHOJIOTHU B MPOMBIIIICHHOW cdepe U METO0B
XUMHUYECKON TEXHOJOTMU B HEXMMMUYECKHUX OTPACISIX MPOMBILUIEHHOCTH. MeToabpl XUMHUYECKOU
TEXHOJOTMM — CHCTEMHBIM aHaJIW3 M METOJbl MaTeMAaTHUYECKOTro MojaenaupoBaHus. CHCTEMHBIN
aHaJIN3 CIIOKHBIX CXEM M B3aUMOJEHUCTBUI 3JIEMEHTOB CXEMBbl — IOHSATHE U COJEP)KaHHUE METOJA.
du3nyecKkoe 1 MaTeMaTU4YECKOE MOJEINPOBAHUE, ONPEAEIEHUE U OCHOBHBIE NIOHATHS, UX MECTO B
WH)KEHEPHO-XMMHUYECKHX HCCIENOBAaHUAX M pa3paboTkax. Mecro M 3HaYeHHE HATypHOTO U
BBIYHUCIIUTEIBHOTO 3KCIIEPUMEHTA.

Coneprxanue u 3a/1a4u y4eOHOTO Kypca.

1.2. XuMuueckoe mpou3BOACTBO.

[loHsTHE O XMMHYECKOM IPOU3BOJACTBE KaK O CHCTEME MAallMH M allaparoB, COEAUHEHHBIX
MaTEpUAIbHBIMU M DHEPIETUUECKUMHU IOTOKaMH, B KOTOPBIX OCYILECTBIISIOTCS B3aUMOCBSI3aHHBIE
XMMUYECKHE TpeBpamieHuss © (U3NYECKUe TPOLECChl MNepepadOTKU ChIPbS B  MPOAYKTHL
MHOro(yHKIIMOHAIBHOCTh XMMHYECKOTO TPOU3BOJCTBA - MOJYYEHHE IPOIYKTOB, SHEPro- M
pecypcocOepexenre, MUHUMU3ALUS BO3ICHCTBUS Ha OKpyKaromlylo cpexy. OOmasi CTpyKTypa
XMMHUYECKOTO TPOM3BOJCTBA - COOCTBEHHO XHMHYECKOE IPOU3BOJACTBO, XPAaHEHHE CHIPbS U
NPOAYKIUH, TPAHCIOPT, CHCTEMBI KOHTpoisi U Oe3omacHOCTH. (OCHOBHBIE MOJCHCTEMBI
XMMHUYECKOTO TPOM3BOJCTBA - MOJATOTOBKA CHIPhS M MaTepHajoB, XUMUYECKHE U (UUKO-
XMMHYECKHE MPEBPAILCHHs. BbIJICICHUE IPOYKTOB, 00€3BpEKUBAHNE YTHIIN3AIUSA OTXO/I0B, TEILIO-
U DHeprooOecreyeHue,  BOJOMOATOTOBKA,  YIpPABICHHWE  NPOU3BOJACTBOM.  OCHOBHBIE
TEXHOJOTMYECKHE KOMIIOHEHTBl - CBIPbE, BCIIOMOIaTEJbHBIE MaTEpHalbl, OCHOBHOH H
JOTIOJTHUTEIBHBIN MPOIYKTHI, OTXOJbI, YHEPreTUUYECKUE pecypchl, 000pyIOBaHUE, CTPOUTEIILHBIC
KOHCTPYKLIMHU U IPUOOPHI, MPOU3BOJACTBEHHBIN TIEPCOHAIL.

KauecTBeHHBIE U KOIMUYECTBEHHBIE IOKA3aTEIM XUMHUYECKOTO IPOM3BOJCTBA: TEXHOJIOIMYECKHE
IIOKA3aTelIu - MPOU3BOJUTENIBHOCTh M MOIIHOCTh IPOU3BOACTBA, BBIXOJ MPOAYKTA, PACXOJHBIE
KO3(QQHUIHUEHTHl 1O CBHIPbI0 W OSHEPrHMM, WHTEHCHBHOCTb IIPOLIECCOB, KAauyeCTBO MPOJYKTA;
HSKOHOMHMYECKUE TI0Ka3aTeld - Cce0eCTOMMOCTh TMPOJYKTa, NPUBEIACHHBIC 3aTPaThl, YJEIbHBIC
KalUTaJbHbIE 3aTpaThl, MPOM3BOAMTEIBHOCTh TPYyJAa; OSKCIUIyaTallMOHHBIE TIOKa3aTeld -
HA/IeKHOCTh M 0€30MacHOCTh (PYHKIIMOHUPOBAHUS CHUCTEMBbI, UYyBCTBUTEIBHOCTD, PETYIHUPYEMOCTD
U YIpPaBJIEMOCTb IPOLECCA; COLMAIbHBIE NOKA3aTENINU - BO3ACHCTBHE Ha OKPYXKAlOLIYI0 Cpeny,
6e30macHOCTh 00CITy)KMBaHUS, CTEIICHb MEXaHU3AIMH U aBTOMAaTHU3aLINH.

1.3. CeIppeBbI€ peCypChl, BOJIa M SJHEPTHSI B XUMUYECKOM ITPOU3BO/ICTBE.

Knaccudukanusi ChIppeBBIX PECYpCcOB IO PaszIMYHBIM IpH3HAKaM - (a3oBOMY COCTOSIHHIO,
IIPOUCXOXKACHNUIO, HMCTOYHMKaM. MuHepanbHOE CbIpbe (pyAbl U TOJE3HBIE HMCKOIMAEMBIE),
OpPraHMYECKOE IPHUPOJHOE ChIpbe (IOpPHOYHME HCKOMAEMBIE), PACTUTEIBHOE U JKUBOTHOE CBHIPHE,
BTOPUYHOE CHIPbE - MX HCIOJB30BAHHME U IyTH NepepaboTKu. OCHOBHBIE CIOCOOBI MEPBHUYHOU
00paboTKK CBIpbsi (OOOTralieHue, OYMCTKA, IMOATOTOBKA K TPAHCIOPTUPOBKE M IepepaboTke).
[ToHATHEe, CYIIHOCTH M TPUMEpPHl YIIyOJNCHHS MCIOJB30BAaHUS CBHIPbS, KOMOWHHPOBAHUS
MIPOU3BOJICTB M KOMIUIEKCHOM NEpepadOTKU CHIPbSL.

3Ha4yeHue U UCIIOIB30BaHKUE BOJIBI B XMMUYECKHX MPOU3BOACTBAX. McToOuHUKH BOAbI. TpeGoBaHus K
TEXHOJIOTUYECKO 1 ObITOBOH Boje. [IpomblilieHHast MOATOTOBKA BOABI M METOJBI €€ OYHCTKHU OT
npumMeceif. OCHOBHBIE METOJBl KOHTPOJII KadecTBa BOJAbL. OJKOHOMHS BOJONOTPEOJICHUS B
npou3BoAcTBe. Bon1ooOOpOTHBIE CHCTEMBI.

Buasl ¥ MCTOYHHMKM SHEPTUM B XMMHUYECKOM INPOMBIIUIEHHOCTH. MacmTalObsl moTpebiieHus u
CIOCOOBl yMEHBIIECHUSI DJHepreTuueckux 3arpar. CyHIHOCTh W TIPUMEpPHl pereHepanuu u
peKynepanuy 3HEprUi. DHEPrOTEXHOJIOTUYECKUE CUCTEMBI. BTOpHUHBIE SHEPreTUUECKUE PECYPCHI.
Pasnea 2. Teopernyeckue 0OCHOBBI XMMHUECKUX MPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE OIIPEENECHUS U TIOJOKEHUS
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OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKUX IPEBPALLEHUN - CTEXHOMETPUYECKHE,
TepMOJUHAMHUYECKHE, KuHeTHYeckue. IlokasaTenn XUMHUYECKOrOo NPEBpAIICHMsSI - CTEIEHb
IpeBpalleHus], BBIXOA MPOIyKTa, UHTETpaibHas U AuddepeHnnanbias ceIeKTUBHOCTH, CKOPOCTH
peakuuy 1 peBpalleHusl pearcHTOB.

2.2. XIMHYECKHE MPOLECCHI.

Omnpenenenue. Knaccupukanus XUMHYECKUX TPOIIECCOB M0 PA3JIMYHBIM MPU3HAKAM - XUMUYECKUM
(BUA XMMMYECKOM peaklMH, TEPMOAMHAMHUYECKUE XapaKTEPUCTHUKH, CXEMa IpEBpPALLEHUI) U
(a30BBIM (YHCIIO U arperaTHoOe COCTOSIHUE (a3).

I'oMoreHHsbI xuMuueckuid npouecc. OnpenenacHue U NpuMepsl. BiusHue XMMUUECKHUX NTPU3HAKOB
U YCJIOBUH NMPOTEKaHMsI Mpolecca Ha ero nokaszarenu. CrocoObl HHTEHCU(UKAITUH.

[TonaTtne onTUMaNbHBIX TeMmmeparyp. ONTHUMajbHbIE TeMIeEpaTypbl Ui OOpaTUMBIX U
HEOOPAaTUMBIX K30- U SJHJOTEPMUUYECKHUX PEaKIUil.

I'ereporeHHslil (HEKaTaIUTHUECKU) XuMudeckuil npouecc. Onpeaenenue u npuMepsl. CTpykTypa
mpoliecca M ero cocrapisiomue (craaun). Habmogaemass CKOPOCTh XMMHUYECKOTO MPEBPALCHHUS.
Ob6nactu (peXxMMBbI) MPOTEKAHUS MPOLIECCa, TUMUTHPYIOIIAS CTAIHSL.

I'ereporeHHplii XUMUYECKU# mporecc "ra3z (KUAKOCTh) - TBepaoe". OO0CHOBaHUE, TOCTPOCHUE U
aHaJM3 MaTeMaTWYeCKOW MOJENHM s peakiuii ropeHus (Monens "cxumaromascs cdepa") u
TOMOXUMHUYECKOH (Momens '"c HeB3aumMoneHcTByroumM siipoMm"). Habmiomaemass ckopocTb
IpeBpallleHus, BpeMsl MpPEeBpaIleHUuss W IMyTH MHTCHCU(DMKALWU JJIs pas3IuyHBIX obOiactel
IIPOTEKaHUs Ipolecca.

['ereporeHHbIl XUMUYECKUH mporiece "ra3 (KUAKOCTB) - KHUIKOCTE". OOOCHOBaHHE, TOCTPOCHUE U
aHaM3 MaTeMaTudeckoil moxenu. Habmomaemas cKOpOCTh MpeBpalieHuss U 0071acTH MPOTEKaHUs
nporecca. [lyTn nHTeHCHUKAIUK [T Pa3IMYHBIX PEKUMOB IpoLiecca.

Karanutnueckuit nponecc. Onpenenenue, kiaccupukanus, npuMepsl. ['eTeporeHHblil KaTtanins Ha
TBepIOM Karanuzarope. OOOCHOBaHHE, TMOCTPOEGHHE W aHAIU3 MaTeMaTHYECKOW MOJeNu Ha
KaTaJIUTUYECKON TOBEPXHOCTH M B TOPUCTOM 3epHe KaTanuzaTopa. Habmiomaemass cKOpocTb
npeBpamieHust MW o0NacTH MpoTekaHus mporecca. CTemneHb HCIOJNB30BaHUS BHYTPEHHEH
noBepxHOCTHU. [1yTH HHTEHCU(UKAITMHN KaTaTUTUIECKUX MTPOLIECCOB.

2.3. XMMHUYECKHUE PEAKTOPBHI.

OmnpeneneHre U Ha3HAYEHUE XMMUYECKOIO peakTopa. PeakTopsl B XMMMUECKUX U HEXMMHYECKHX
OTpacisiX MPOMBINUIEHHOCTH. O030p THUIMOB XMMHUYECKUX PEAKTOPOB, MX CTPYKTYpPHBIC 3JEMEHTHI
(peakuyoHHas 30HA, yCTpOICTBa BBOJA W BBIBOAA, CMEILIEHUS, pa3[elICHHUs M paclpeiesieHus
MIOTOKOB, TETJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE TIPOIIECCHI U SIBJICHUS B HUX.

CuctemaTtu3anys MpoIeccoB B XUMHUECKOM PEAKTOpe MO0 MacIITady MX MPOTEKAHUS: XUMHUYECKast
peakiys, XUMUYECKHH MPOLECC B AIEMEHTAPHOM 00beME, MPOLIECCH B PEAKIIHOHHOM JIEMEHTE U B
peakTope B LIEJIOM, - UX B3aUMOCBSI3b U HEpapXUyuecKas CTPYKTypa MaTeMaTHUECKON MOJenH
nporuecca B peakrope. IIpuMepsl poLeccoB B pa3InyHbIX BUJIAX XUMUYECKUX PEAKTOPOB.
Knaccudukanus npoueccoB B peakTopax Mo pa3InYHbIM MPU3HAKAM - BUJ] XUMHUYECKOTO IpolLecca,
OpraHu3aIys IOTOKOB peareHTOB (CXeMa JBM)KEHUS PEreHTOB Yepe3 PeakTop, CTPYKTypa MOTOKOB B
PEaKIMOHHON 30HE), OpraHW3aIUs TEIUIOBBIX MOTOKOB (TEIJIOBOW PEKUM, CXeMa TeIiooOMeHa),
CTallMOHAPHOCTH Mpoliecca.

ObocHOBaHME U MOCTPOEHHE MATEMaTHYECKOW MOJENH IMpolecca B peakTopax pa3iMyHOro THUIA
KaK CHUCTEMbI YPaBHEHHI MaTepUaIbHOTO U TEMJIOBOTO OaJlaHCOB HAa OCHOBE JAHHBIX O CTPYKType
IIOTOKA, XHMHUYECKUX MPEBpPALICHUSAX, SBICHMSAX IEpeHoca TeIla M BelecTBAa M HX
B3auMoieicTBU. CucteMaTuzanus U Kiaccu(uKalus MaTeMaTHYECKHMX MOJENIeH MpOLEeCCOB B
peakTopax.

N3oTepMuueckre Mmpouecchl B XUMUYECKOM peakTope. BinsHue cTpykTypbl NOTOKa (MA€aabHOE
CMEIIEHNE W BBITECHEHUE), CTALMOHAPHOCTH Tpolrecca (MPOTOYHBIA U TMEPUOIUYECKUIN),
napaMeTpoB M YCJIOBHM NpOTEKaHUs Tpoliecca (TeMiepaTypa, KOHIIEHTpalus, JaBjeHUuEe, 00beM
PEaKIMOHHOM 30HBI, BpEMsi), BHJa XMMHUYECKOM peakuuu (TmpocTasi M CIOXHas, oOpaTumas H
HeoOpaTHMas) U ee MapaMeTpoB Ha Mpo(uiIM KOHIEHTpalUi U TMOKa3aTeNlu Mpolecca B peakTope
(cTerneHp MpeBpaleHMs], BBIXOJ IPOAYKTa, CENEKTUBHOCTD Ipolecca). OCHOBBI pacuera Ipoiecca B
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peakrope. ComnocraBieHne 3()(PEKTUBHOCTH MPOIECCOB B PEAKTOPAX, OMUCHLIBAEMBIX MOJCIISIMU
UJECATBHOTO CMEILIEHUS Y BBITECHEHUS.

HeunzorepMuueckue mnpouecchl B XMMHUYECKHX peakTopax. OpraHusanusi TEIUIOBBIX IMOTOKOB H
pPEXKMMOB B XMMHUYECKHMX peakTopax. PacmpeneneHue Temneparypbl, KOHLUEHTPALUA U CTENEHU
IIPEBpAILEHHs] B PEAKTOPE B PEKMUMaX MJACATLHOTO CMEIICHUS U BHITECHEHUS, aIMa0aTHIECKOM U C
TeriooOMeHoM. CBs3b TemImepaTtypbl M CTEHEHHM INPEBpALICHUs B aquadaTHYECKOM IIpOILEcCe.
ConocraBieHue ¢ U30TEPMUUECKUM PEKUMOM. UHCIIO U yCTONYHMBOCTH CTAllMOHAPHBIX PEXUMOB B
peakTopax UIeaNibHOIO CMEIICHHUS.

2.4. IIpoMBbIIUIEHHBIE XUMHUYECKHE PEAKTOPHI.

Ha KOHKpeTHBIX mpuMepax IMpPEeAMETHO pacCMaTPUBAIOTCS IPOMBILIUIEHHBIE PEAaKTOPbl JJIf
IIPOBEJIEHUS IPOLIECCOB T'OMOIE€HHBIX, TE€TEPOr€HHBIX M KAaTaJIUTHYECKUX - THUIIBl PEAKTOPOB,
KOHCTPYKTHBHBIEC XapaKTEPUCTUKHU U OCOOCHHOCTH PEKUMa, 00JIaCTH UCIIOIb30BAHMUS.

Pa3pnen 3. Xumuyeckoe npousBOACTBO, Kak XUMUKO-TexHOJornyeckas cucrema (XTC).

3.1. CtpykTypa 1 onucaHue XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XuMHU4ecKoe MPOU3BOACTBO Kak XUMUKO-TexHoJoruyeckas cucrteMa (XTC). Ilonstue cucrteMsl u
XTC. CocraB XTC: anemMeHTBI, CBSI3U, MOACUCTEMBbI. DieMeHThl X TC, kimaccudukanus mo BUILY
MpOLIECCOB M HA3HA4YeHWIo. [exHojormdeckwe cBs3u  snemMeHToB XTC  (WOTOKM).
[TocnenoBarenbHass, mapaiieNbHasi, pPa3BETBICHHAs, MOCJEN0BATEIbHO-00BOAHAsA (Oaiimac),
oOpaTHast (peLuKI) TEXHOJOTHUECKUE CBI3H. X cXeMbl 1 Ha3HAYCHHE.

Omnucanue XTC. Bunet moneneit XTC - onucarenshbie U rpadpudeckue. OnucaTenbHble MOACTH -
XMMHYEcKass CXeMa M MaremaTtuyeckas Mojaeib. ['padpuueckue mopenu - (GyHKIHMOHAIbHAS,
TEXHOJIOTHYECKasl, CTPYKTypHas M Jpyrue (cnenuanbHble) cxeMbl. HazHadeHue, NpUMEHEHUE U
B3aUMOCBS3b MOJICIICH.

3.2. Anamusz XTC.

Ilonsatue, 3agaun u pesyaptarhl aHanu3za XTC - coctosHue XTC, matepuanbHbIi U TEIIOBOU
OayaHChl, MOKa3aTeIl XMMUYECKOTO IPOU3BOJICTBA.

CaoiictBa XTC Kak cuCTEMBI: B3aUMOCBSI3aHHOCTb PEXKUMOB JIEMEHTOB, pa3INune ONTUMAaIbHOCTU
AJIEMEHTA OJIMHOYHOI'O U B CHCTEME, YCTOMYMBOCTh M CYLIECTBOBAHUE CTAL[MOHAPHBIX PEXUMOB U
Ap.

MarepuanbHblii M TEIUIOBOW OanmaHchl. MeTOAMKa COCTaBICHHMS W pacdyeTra MaTepHajbHBIX U
teroBbix 0amancoB XTC u ee moacuctem. OcOOEHHOCTH pacdeTa OalaHCOB B CXEMaX C PELUKIIOM.
®opmblI npescTaBIeHus 0alaHCOB (TaOIUIBL, AUATPAMMBI U Ip.).

MarepuanbHblii 0anaHc IS MacCOOOMEHHBIX W PEaKIMOHHBIX 3JEeMEHTOB. Mcmonb3oBaHue
CTEeXHOMETPUYECKUX, TEPMOAMHAMUYECKUX M  MeX(pa3HbIX  OaJaHCOBBIX  COOTHOIICHHH.
CTexroMeTpUUYECKUE COOTHOIIEHUS U HMX Pa3sHOBUAHOCTH. CTENEHb MCIONb30BaHUS CBHIPHEBBIX
pecypcoB.

DOHTaNBIUIHBIN, YHEPreTHUECKUH (110 MOJTHOW 3HEpruu) u skceprerudeckuit O6amancel u KITJ. Mx
COIIOCTABJIEHUE U HcToNb3oBaHue B aHanuse XTC.

3.3. Cunres XTC.

[Monsitne u 3amaum cuHTe3a (moctpoeHusi) XTC. OcHoBHbie sTambl pa3pabotku XTC. Poinb
MaTEMaTUYECKUX U 3BPUCTUUYECKUX METOJIOB.

OcHoBHble KoHIEenuu npu cuHre3e XTC: MoiaHOoe HUCIOJIb30BAHUE CHIPHEBBIX U SHEPreTHUYECKHUX
peECYpCOB, MUHUMU3ALIMSA OTXO/0B, ONITHUMAaJIbHOE MCIOJIb30BaHuE anmnapaTypsl. MIx copepxanue u
cnocoObl peanuzanuu. KoMOMHMpOBaHHBIE MPOU3BOJCTBA, COBMEIICHHBIE MPOIECCHI, BTOPHUHBIC
JHEPreTUYECKUE  PECYPCB, DHEPrOTEXHOJIOIMYECKHE cucTeMsbl, mepecrtpauBaemble XTC,
3aMKHYTBIE, MAJIOOTXOAHbIE TPOU3BOJICTBA - UX MOHATHUS, OCOOCHHOCTHU M IIPUMEHEHHE.
OnHOpOIHBIE TEXHOJIOTMYECKHE CXEMbI: CHUCTeMa pPEKyNEepaTHBHOTO TermjaooOMeHa, cucTeMa
pasfesieHnss MHOTOKOMIIOHEHTHOHW CMECH, CHUCTeMa peakTopoB. (OCHOBBI IIOCTPOEHHUS UX
ONTUMAJIbHON CTPYKTYPbI

Pasnea 4. [IpomblluIeHHBIE XUMUYECKHE IPOU3BOJICTBA.

XHUMHUYECKHNE TIPOM3BOACTBA pACCMAaTpUBAIOTCA IPEAMETHO KaK pealu3alus H3Y4YEHHBIX
TEOPETUYECKMX OCHOB XUMHMKO-T€XHOJOrmueckux mnpoueccoB U XTC, KoHUENuuil MOoCTpOEHHUS
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BbicokOd(pexTrBHONM XTC. OCHOBHOH akIEHT Jenaercs Ha (DU3MKO-XUMHUYECKHE OCHOBBI
KOHLICTIIIMY ITOCTPOEHUSI TEXHOJIOTMYECKON CXEMBI IIPOU3BOACTBA U €ro noacucrem. IIpoussoactso
cepHor kuciotrel. IIpoussoactBo ammuaka. IIpomsBoxcTBo a3oTHOM KucioThel. IIpousBoacTso
CTUpOJIA.
Pasnen 5. CoBpeMeHHbIE TEHAECHIIMH B Pa3BUTUN XUMHUUYECKOM TEXHOJIOTUH.
Tekymee cOCTOSHUE XMMHUYECKOM IPOMBIIUIEHHOCTH B MHUPE M TEHICHLUUU €€ PA3BUTHUS.
IlepcieKTMBHBIE UCTOYHUKHU CBIpbS M 3HEpruu. Knactepmzanus XMMHYECKON IPOMBIIIIEHHOCTH.
CoBmernieHHbIe porecchl. | mOkue u nepecTpanBaeMble TEXHOJIOTHUECKUE cXeMbl. HOBbIE XUMHKO-
TEXHOJIOTUYECKHE TPOLIECCHI ¥ CIIOCOOBI MOTydeHus MpoayKToB. HaHoTexHomorusl.

4. O0beM y4eOHOI TUCHUNIHHBI:

. B 3auerHbIX B akanem. B actponom.
Bunast yueOHoii paboTh
€IMHULIAX gacax gacax

OO0mas Tpy10€eMKOCTb M CHUIIIHHBI T1O 6,0 216 162
y4eOHOMY IIaHy

Konraktnas pa6ora (KP): 2,22 80 60
Jlexnunu (JIek) 0,89 32 24
[Tpaktuueckue 3ausarus (I113) 0,89 32 24
JlaGopaTopusble 3ansatus (Jlad) 0,44 16 12
CamocrositesbHas padora (CP): 2,78 100 75

Buja xkonTpoJisi: 3a4er / 3k3amMeH 1,0 Ik3ameH (36) | Dx3amen (27)

AHHOTANUA padovel MPOrpaMMbl TUCHHUILIHHBI

«CucreMbl ynpaBJjeHUs1 XMMHKO-TeXHoIoru4eckumu npoueccamm» (b1.5.19)

1. Heab AucuMNIMHBI — GOPMHUPOBAaHUE 0A30BBIX 3HAHMI MO TEOPUU CUCTEM YIPABICHUS
XUMHKO-TexHOonornueckumu npoueccamu (CY  XTII), anamu3y cBoiictB XTIl kax
OOBEKTOB yNpaBJIEHUS U TNPAKTUYECKOTO NPUMEHEHHS TEXHHYECKUX CpEICTB
yIpaBJICHUS.

2. B pe3yabTaTte M3y4eHHs AMCOMILIMHBI 00y4alOLIUiicA MO0 MporpaMMe 0aKkajaBpuarta
JOJIKeH:

Obnaoams crnenyromumu oouenpogheccuonanrvruvimu (OIIK) koMmereHIUsIMU:

— CHOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIHILTAH B ipodeccruonanbHo aestensHoctr (OITK-1).
3nams:

— OCHOBHBIC TOHSTHS TECOPHM YNPABICHUS; CTATHUECKUE U AMHAMUYECKUE XapaKTEPHUCTUKU
00BEKTOB yIIpaBlieHHsI; OCHOBHBIE BUbI CAY U 3aKOHBI peryIupoBaHHUS;

— TunoBele CAY B XHMHYECKOH NPOMBIIUICHHOCTH; METOAbl W CpEICTBAa H3MEPEHUs
OCHOBHBIX TEXHOJIOTHUECKUX MapaMeTpoB; ycToHUnBOCTh CAY;

— OCHOBHBIC MOHATHS O HeMMHEWHBIX CAY, peneiHbIX cucTeMax, JIOTHYECKUX alropuTMax
yIpaBJICHUS, AJANITUBHBIX M ONTUMAIIBHBIX CUCTEMAX YIPABICHHUS.

Ymemo:

— OmpenensiTb OCHOBHBIE CTaTHYECKUE U JWHAMHYECKHE XapaKTEPUCTUKH OOBEKTOB
yIpaBJICHUS;

— BbIOMpaTh pALMOHAIBHYI0 CHCTEMY pETYJIHpPOBAHUS TEXHOJOTHMUECKOTO IMpOoIecca;
olleHuBaTh ycTounBocTh CAY;

— BbIOMpPATh KOHKPETHBIE TUIIBI IPUOOPOB s nuarnoctuku XTI
Braoemu:

— MeTOJaMH TEOPUM AaBTOMATHUYECKOTO DErYJIMpPOBAHHUS, OpraHM3allMd M pacuéTa CUCTEM
ONTUMAJILHOTO YIPABJICHUS MPOIECCAMU XUMUYECKOH TEXHOJIOTUH TOHKOTO OPTaHUYECKOTo
CUHTE3A.

3. Kparkoe coaep:xaHue JUCUHUIIIMHBI

Pasznen 1. OcHognvie nonamus ynpaeneHus XumuKo-mexHoa02UYecKUMu npoyeccamu. 3Ha4eHHe
aBTOMATHYECKOTO YIPABJICHUS ISl Pa3BUTHS XUMHUECKOW MPOMBIIUIEHHOCTH. OCOOEHHOCTH
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yOPaBICHUS XUMUYECKUM NPEANPUITHEM U XUMHKO-TEXHOJIOTMYECKHM IpolueccoM. TexHHKo-
HSKOHOMHYECKUI A(PQPEKT BHEAPEHHS aBTOMATHU3UPOBAHHBIX CHCTEM YyrpaBieHus. Poib cucrem
ympaBiieHUs] B oOecrieueHH 0e30MacHOCTH XMMHMYECKOTO MPOU3BOACTBA U OXPaHbl OKpY’Karomien
cpenpl. OCHOBHBIE TepMHHBI U omnpeneneHus. Mepapxust ynpaBneHHs. OCHOBHBIE INPUHIMUIIBI
ynpaBinenus. Kiaccudukanusa cuctem ynpaieHuss @DyHkuumoHanbHas —cTpykTypa CAY.
ITokazarenu kauecTBa yrpaBICHHUS.

Pazgen 2. Ocrosvr meopuu asmomamuyecko2o ynpaeieHus.

Marematnueckue wmonenn CAY. Jlunamuueckue xapakrtepuctuku CAY. Hcenonb3oBaHue
olepaloHHOro ucuuciaeHus g ananusza CAY. Tunosele nuHaMu4eckue 3BeHbs. BpemeHHble n
YaCTOTHBIE XapaKTEPUCTHKH. DKBUBAJIICHTHBIE IPEOOpa30BaHMs CTPYKTYPHBIX CXeM. Y CTOHYHMBOCTD
muaerHpix CAY ¢ oOpatHoit cBs3pio. Kiaccudukanuss ¥ OCHOBHBIE CBOMCTBa OOBEKTOB
ymnpaBieHUs. MeToapl OmpeseieHuss CBOMCTB O0O0BEKTOB ympaBieHUs. OCHOBHBIE 3aKOHBI
perynupoBaHus. Peryistopbl Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHBIX cereil. Lludpobie u
pobacTHBIe cHCTEMBI yIpaBieHUs. BbIOOp 3aKOHA PEryJIMpOBaHUS U ONpEICNCHHE ONTHMAJIbHBIX
IIapaMeTPOB HACTPONUKH ITPOMBIIIJIEHHBIX PETYJISITOPOB.
Pazgen 3. Hzmepenue mexnono2uueckux napamempos XuMuKo-mexHoi02u4ecko20 npoyecca.
'ocynapcTBeHHasi cUCTeMa IMPOMBILIUIEHHBIX MPUOOPOB W CPEACTB aBTOMaTH3auuu. OCHOBHBIE
TEPMUHBI U ONpelieeHus MeTposioruu. Metoael usmepenuid. CpeacTBa U3MEPUTEIBHON TEXHUKU U
UX CTaTMYeCKHe M JMHaMuueckue cBoicTBa. [lorpemHoctn u3mepenuil. CriocoObl mepenauu
uHpopmanuu Ha paccrosHue. Opranuzanust IucTaHuuoHHoW auarHocTuku XTII. M3mepenue
OCHOBHBIX TEXHOJOTMYECKUX IIapaMETpOB: MAABJICHUS, TEMIIEpaTyphl, pacxoia U KOJUYECTBA,
YPOBHS KHJIKOCTH U CHITYYHX MAaTE€PUAIOB, COCTaBa U (PU3UKO-XMMUYECKUX CBOHCTB BEIIECTB.
Pazgen 4. Ocnosvi npoekmupoéanuss aMOMAMUYECKUX CUCMEM  YNPAGAEHUSs  XUMUKO-
MexXHON02UYECKUMU NPOYECCAMU.
Ocob6ennoctu ympasnenust XTII. PerynupoBanue OCHOBHBIX TEXHOJIOTHYECKHUX IapaMeTpPOB:
pacxona, naBieHusi, Temneparypbl, ypoBHs, pH. Texuumueckue cpeactBa CAY. OcHOBHbIE
Pa3HOBUAHOCTH YIPABISAIOIIUX YCTPONCTB. THIBI, XapaKTEPUCTUKH U PACUYET HCIOJHUTEIBHBIX
MEXaHU3MOB U PETYJUPYIONMX opraHoB. OdopMiieHHEe MPOEKTHOrO 33JaHUS Ha aBTOMAaTHU3AlUIO
TEXHOJIOTUYECKOTO Tpoliecca. BbiOop Touek mM3MepeHus, KOHTPOJIs, YIPaBIseMbIX MapaMeTpoB H
yIpaBIAOMMX Bo3aeicTBuil. CTaHIapThl U YCIOBHBIE 0003HAUEHHS ISl TEXHOJIOTHYECKUX CXEM.
OcnoBubie cBefenuss 06 ACY TII B xumumueckoil mpomsbiiuieHHocTd. [Tpumepsr ACY TII B
XUMHUYECKON MNPOMBINIIEHHOCTH. OCHOBHBIE BBIBOABI MO Kypcy. COBpEeMEHHBIE TEHACHLUU B
passutuu CY XTII.

4. O0bém yueOHOM TMCUMILINHBI:

B 3agernsix | B akaneM. gacax B actponom.

Bun yueGHOM paboThI eAMHMLIAX gacax
O0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 5,0 180 135
y4eOHOMY IIaHy
Kounraktnas pa6ora (KP): 1,33 48 36
Jlexuuu (Jlek) 0,89 32 24
JlaGopaTopusble 3ansatus (J1ad) 0,44 16 12
CamocrositenbHas padora (CP): 2,67 96 72
CaMocCTOsATENbHOE N3YUEHUE Pa3/IEI0B 2,67 96 72
JUCLUIUIAHBI
Buja xkonTpoJsi: 3a4er / 3k3amMeH 1,0 Jk3ameH (36) Ik3ameH (27)
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4.4.2 JIucumniiMHbI BADUATHBHOM 4acTH (00513aTe/IbHbIE JUCHUILIMHBI)
AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«OCHOBBI 5)KOHOMHUKH M YNIPaBJIeHUA NPOU3BOACTBOM OMomartepuaios» (b1.B.01)

1. Heab JMCHMIVIMHBI — TIOJlyYeHHE CHUCTEMbl 3HAaHUH 00 HKOHOMHYECKUX
3aKOHOMEPHOCTAX (DYHKIIMOHHPOBAHUS IPOMBIIUIEHHOTO IPOU3BOJICTBA B CHUCTEME
HaIMOHAJIFHOW KOHOMHUKH, 00YYEHHE SKOHOMUYECKOMY MBIIIICHHIO U HCIIOJIb30BAHHIO
[IOJIyYEHHBIX 3HAHUH B IPAKTUYECKOU JCATEIBHOCTH.

2. B pe3yabTaTte M3y4eHHs AMCHMILIMHBI 00y4alOLIUiicA MO0 MporpaMMe 0aKkajaBpuarta
HOJIKeH:

Obnaoams  cnepyroumumu  oowexyromypuoimu  (OK) u  npogeccuonanronoimu  (I1K)

KOMIIETEHIHSMHU:

— CHocoOHOCTh  HCIIOJIb30BaTh 3HAHMS OCHOB OSKOHOMHUKHM B  pasIUuHBIX  cdepax

)kusHeaesTenbHoctu (OK-3);

— CHocoOHOCTh AHAIM3MPOBATH TEXHUYECKYIO JOKYMEHTAIMIO, MOAOUpaTh 00O0pyAOBaHHE,

TOTOBUTH 3asIBKU Ha Mpuodperenue u peMoHt odopyaosanus (I1K-9).

3nams:

— OCHOBBI 9KOHOMUKH B Pa3IMUHBIX c(hpepax KU3HEACITeIbHOCTH;
- HOpPMAaTHBHBIE IIPABOBBIC aKThl, PETJIAMEHTUPYIOIINE IEATEIIbHOCTD PEATIPUITHS;
— METOBbI pa3pabOTKH OMEPATUBHBIX U IPOU3BOICTBEHHBIX TUIAHOB,
- METOBI M CIOCOOBI OTIATHI TPY/a.
Ymemu:
- COCTABJISATh 3asIBKU Ha 000py10BaHUE;
— COCTABJISAATH OTYETHI MO BHIMOJIHEHUIO TEXHUYECKHUX 3a1aHUH;
- COCTABJISATh TEXHUYECKYIO IOKYMEHTAIHUIO;
- OpPraHu30BaTh PabOTy KOJJICKTHBA B YCIOBUAX JIEHCTBYIOIIETO IPOU3BOJICTBA;
- TOTOBUTh HMCXOJHBIC NaHHbIE Js BbIOOpa M OOOCHOBAaHUS HAYYHO-TEXHMUYECKHX U

OpraHU3aIMOHHBIX PEIICHUH HA OCHOBE SKOHOMHYECKOT'O aHaJIN3a;

- pa3pabarbiBaTh  ONEpaTUBHBIC IUIAaHBI  PabOT  MEPBHUYHBIX  MPOM3BOJCTBEHHBIX

IIOAPA3ACIICHAMN.

Bnaoemu:

- METOAaMH W HWHCTPYMEHTAMU TMPOBEACHUS HKOHOMHYECKOTO aHalW3a 3arpar u

Pe3yIbTATOB JIEATEIBHOCTH ITPOMU3BOICTBEHHBIX MOIPA3/ICICHUH;

- MHCTPYMEHTaMU TUIAHUPOBAHUS M BBIMOJHEHUS MEPONPUATHA 1O TPOU3BOJCTBY

IPOXYKLHH;

- OCHOBAMH{ YKOHOMHMYECKHUX 3HAHHUI B PA3IUYHBIX cpepax KU3HEAEeSTeIbHOCTH.

3. Kparkoe coaep:xaHue IUCUHUIIIMHBI

Pa3nen 1. Beeoenue. Ocrogbl pbiHOYHOU IKOHOMUKU
1.1 DxoHOMHYECKHE NMOTPEOHOCTH, Oara M pecypchl. DKOHOMHUYECKUE CUCTEMBl U UX CYIIHOCTb.
OOu1ecTBeHHOE MPOU3BOACTBO U SKOHOMHUYECKUE OTHOIIEHHs. [Ipou3BOJACTBEHHBIE BO3MOXKHOCTH
obmiecTBa M HKOHOMHYECKM BBIOOp. KpHBas Npon3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKoH
yOBIBarolIeil mpenenbHOM Moyie3HOCTUM. THUIbl U MOZENTH SKOHOMHUYECKHX CHCTEM. DIEMEHT
HSKOHOMHYECKOW CHCTEMBI. TpaauiuoHHas 3KOHOMHUYeckas cucrtema. CoOCTBEHHOCTb: (OPMBI U
MyTH UX TPeoOpa3oBaHMsL.
1.2 PorHOYHBIN MexaHU3M cipoca U npeanoxkeHus. CoBepIIeHHas 1 HeCOBEPIIEHHAs] KOHKYPEHIIHH.
ToBapHbIif (PEIHOYHBIH) THI 0OLIIECTBEHHOTO MPOU3BOACTBA. CYIIHOCTD U YCIOBHUS BOZHUKHOBEHUS
pelHKa. Buzasl pelHKOB M uX cTpykrypa. ®yHkumm peiHka. ToBap u ero cpoiictBa. Crpoc u
Npe/UIOKeHHEe Ha pbIHKE. [IOHATHE «3IaCTUYHOCTB». DIACTUYHOCTH CIpOca U MPEATIOKCHHS,
ToueyHas ¥ 1yrosas. CoBepIIeHHas 1 HECOBEPILIEHHAst KOHKYypeHIIMU. MoHomonus. MakCuMH3aIus
npUOBLITH MOHOTIOTUCTOM. OJUT OO
1.3 IlonsiTEe HaMOHAJIBHON 3KOHOMHUKH, OCHOBHBIE MaKpOIKOHOMMUYECKHE IOKa3zarenu. [lonsaTus
COBOKYITHOTO CIIPOCAa M COBOKYITHOTO MpPEIOKEHUS, (PaKTOPbI, BIUSIONIME HA MX H3MEHEHMS.
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[Torpebnenuss u cOepexeHus. IKOHOMUYECKHH Kpyroobopor. IlpouwsBoactBo, oOMeH u
pacnipenenenue. [lorpednenue, coOepexeHne, HHBECTHIIMU TOBAPOB U YCIIYT.
1.4 dunancoBas cuctema M (UHAHCOBAs MOJUTHKA oOmiectBa. ['ocymapcTBeHHBIH OOKET U
rocyapCcTBeHHbIN nonr. Hajgoru u Hanorosas cucreMa.
Pazgen 2. Dxonomuueckue ocHOBbl ynpasiienus npou3so0cmeom
2.1 [penmpusTie Kak CyObEeKT PHIHOYHOTO XO3SHUCTBA. DKOHOMHUYECKHE 3aKOHBI U OCOOCHHOCTH UX
IIPOSIBJIEHUS Ha IpeanpusaTUd. Posb criennanicra XMuMUYeCKON TpoMBbIIIeHHOCTH. [Ipennpusrue B
CHCTEME PBIHOYHOW 3KOHOMHUKH. [Ipeanpusitue — Kak CyObeKT M OOBEKT MpelpUHUMATEIbCKON
JeSTeNbHOCTH. 3aKoHoJaTeNnbHass 0aza MpeanpuHUMATEIbCKON JesTenbHocTH. HopmatuBHO-
IIPaBOBBIE aKThl, PETJIAMEHTHUPYIOIINE AESATENBHOCTh Npeanpuatus. OpraHU3alMOHHO-IIPABOBBIC
(bopMBI TIPEANPUHUMATEIBCKON EATENTbHOCTH U KPUTEPUH UX BbIOOpa. DOpMBI COOCTBEHHOCTH.
BHewHss 1 BHYTpEHHSIS cpeia NPEANPUSITHS.
2.2 MarepuanbHO-TeXHHYecKas 0a3za mpou3BojcTBa. ChIpbeBas W TOIUIMBHO-3HEpreTHyeckas 0aza
XUMHUYECKHUX Mpou3BOJACTB. IIpon3BojacTBeHHas mporpaMMa M IPOM3BOACTBEHHAs MOIIHOCTH
npeanpusTus. KauecTBO U KOHKYPEHTOCIIOCOOHOCTh MPOIYKIMH. DKOHOMUYECKOE 00OCHOBAHHE
BbIOOpa ChIpbs M TomIMBa. PecypcocOepeskeHue. ANbTEpHATUBHBIE MCTOYHHMK CHIPbS M SHEPTHH.
Opranu3zanus CKIaJcKoro Xo3sicraa.
2.3 MarepuanbHO-TEXHUYECKHE pecypchl mpeanpusaTis. OCHOBHbIE NPOU3BOACTBEHHBIC (DOHIBI
XUMUAYECKUX MPEANpUATUI: TOHATHE, KiIaccupukamus U cTpykrypa. I[loHatme u cCTpykKTypa
OCHOBHBIX cpesicTB. OIleHKa OCHOBHBIX cpeicTB. MeToibl olleHKH OCHOBHBIX (hoH0B. [Tokazarenu
MCTIOJIb30BAHUSI OCHOBHBIX MTPOU3BOICTBEHHBIX (POHIOB. MI3HOC M aMOpTH3aIHsi OCHOBHBIX (DOHIIOB.
Onenka  3(pQEKTUBHOCTH  HWCHOJB30BAHMUS  OCHOBHBIX  IPOHM3BOJCTBEHHBIX  (DOHIOB.
BocnpousBoacTBo OCHOBHBIX cpeAcTB. OOOPOTHBIE CPEACTBAa MPEANPHUITUS: MOHITHE, COCTaB U
cTpykrypa. Hctounuku GopmupoBaHus 0O0OpOTHBIX cpeAcTB. OOopaymBaeMOCTh OOOPOTHBIX
cpeactB. MatepuanpHble 3amackl Ha mnpennpusatud. OmnpeneneHue MOTpeOHOCTH B OOOPOTHBIX
CpEICTBAx.
2.4 Tpynosele pecypcsl npennpuarusd. llepconan npennpustus U ero crpykrypa. OCHOBBI
OpraHu3aly TpyJa Ha MpeanpusTtud. D(P(PEeKTUBHOCTh HCIOJIB30BAHUS IEpcoHala U padouero
BpeMmeHu. [IpousBonuTensHOCTh TpyAa M oruiata Tpyna. OpraHu3anus 3apaOoOTHOM IUIaThl Ha
npeanpusatud.  CoctaB M CTPYKTypa  IPOMBILIUIEHHO-IPOU3BOACTBEHHOIO  II€pPCOHAJA.
IIpon3BOUTENBHOCTh TPYJa: MOHATHE, MOKa3aTeaud U METoJbl M3MepeHus. MHauBuayanbHas U
OOIIECTBEHHAs  TPOM3BOAUTEIBHOCTh  TpyAa.  Pe3epBbl W (akTOpbl  IMOBBIIICHHUS
IIPOU3BOIUTENILHOCTH TpyJda. POpMBI, CUCTEMBI U Pa3MEP OIUIATHI TpyJa HA MPEANPUATHH.
Pazgen 3. Texnuxo-skoHoMu4eckull AHanu3 UHICEHEPHLIX PeuleHUli
3.1 Joxonmpl U pacxonbl Ha IMPOU3BOACTBO, M pEAIM3ALMIO NMPOIYKIMHU Npeanpusatus. Msaepxku
MIPOM3BOJICTBA NPOAYKIMH (ce0eCTOMMOCTD), MPUObUIb, PEHTAOETBHOCTh M IIEHOOOpa3OBaHHE.
[TonaTue 3arpaThl Ha NPOM3BOJACTBO M pEANTM3ALMI0 NPOAYKIMU (cedecTouMocTh). Buabl u
3Ha4YeHue Kiaccudukamuu 3arpar. CTpykTypa 3aTpaT Ha MPOU3BOACTBO M PEATU3AIUIO TPOLYKIIHH.
OcobeHHOCTH pacueTa 3aTpaT Ha MPOU3BOJACTBO U pEAM3alUI0 NMPOAYKIMHA B KOMIUIEKCHBIX
mpou3BoAcTBaX. OCHOBHbIE IIyTH CHWKEHHMS 3aTpaT Ha IPOU3BOJACTBO HPOAYKIHMH. Jl0XO.bI
npeanpustus. [lonatue mpudbUIM M 10X0Ja MPEANPHUATHS, METO/Ibl X pacuera. PeHTabenbHOCTD,
ee BUJbI M METOJIbI pacyeTta. [1yTH MmoBbIIeHUs! MPUOBUIN M PEHTA0ETbHOCTH Ha MPEATIPHATHSX.
3.2 llenooOpazoBaHue U IIEHOBast NOJIUTUKA. l[eHa Ha MPOTYKIMIO M IPUHIUIIBI IEHOOOPa30BaHUsL.
Bunel nen. CtpykTypa LIEHBI, cucTeMa LieH. B3auMocBsizu 1ieH U usfepxek. LleHoBas moauTHKa.
PazpaboTka 11eHOBOI1 cTpaTeruu.
3.3 ®uHAHCOBO-KpEAUTHBIC OTHOIICHUS MPEANPUATHA M cucTeMa HaioroobmoxxeHus. [loHstue,
COCTaB U CTpyKTypa (unancoB mnpeanpusatus. CymHOCTb, (YHKUMM M 337a4d  (HUHAHCOB
npeanpustus. CoOCTBEeHHbIE W 3aeMHble ()MHAHCOBBIE pecypchl. bamaHc H0XOZOB M pacxo/oB.
HanoroBast momurtuka. IlpuHnunel HamorooOnoxeHus. Hamorm W miaTexu, YCTaHOBJICHHBIC
3aKOHOJATEJIbCTBOM: BUJbI, CTaBKH, OOBEKTHl HAJOrOOOJOXKEHHS W CpPOKH YIUIAThl Hajlora B
O0KeT.

4. OO0beM yueOHOU ITMCUMILUIUHBI:
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Bun yueGHO#M paboThI B 3aueTHbIX B akanem. B actponowm.
eIMHUIIAX qacax qacax

O0mass TpPya0eMKOCTh JMCHUILIMHBI 10 3,0 108 31
y4eOHOMY IIaHy
AyIMTOpHBIC 3AHATHS: 1,0 32 24
Jlexuun (Jlek) 0,45 16 12
[Ipaktnueckue 3ansarus (I113) 0,45 16 12
CamocrositeabHas padora (CP): 1,1 40 30
CamocTosiTenbHOe U3y4eHUE pazaenos 1,1 40 30
JMCLUIUIMHBI
Buja xkonTpoJisi: 3a4er / 3k3amMeH 1,0 Jk3ameH (36) | Ik3amen (27)

AHHOTANUA padovel MPOrpaMMbl TUCHHUILIHHBI
«IIpaBoBenenue B TexHojorun omomarepuanos» (b1.B.02)
1. Ieau AMCHMIIMHBI — MOJIy4Y€HHUE OCHOB MPABOBBIX 3HAHHM, (hOpMUpPOBaHHE MPABOBOM
KYJBbTYpPbl aKTUBHOTO, 3aKOHOTIOCIYIITHOTO TPaXkIaHUHA.
2. B pe3yabTaTte M3y4eHHs AMCHMILIMHBI 00y4alOIIUiicA MO0 MporpaMMe 0aKkajaBpuarta
HOJIKeH:
Obnaoams  cnepytouumu  oowexkyromypuvivu  (OK) u  npogeccuonanvnvimu  (I1K)
KOMITETCHIIUSIMU:

CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI MPABOBBIX 3HAHWNA B PAa3IMYHBIX cdepax
nesrenbHOCTH (OK-4);

CIIOCOOHOCTBIO pabOTaTh B KOJJICKTUBE, TOJEPAHTHO BOCIPUHUMATH COIMANIBHEIE,
STHUYECKHE, KOH(PECCHOHATBHBIC U KyNbTypHbIe pasznnuus (OK-6);

TOTOBHOCTBIO HCIIOJb30BATh HOPMATHBHBIE JOKYMEHTHI MO KadyeCTBY, CTaHAAPTU3AIUU U
cepruukanyy  TPOAYKTOB U  H3JACTUH, DIEMEHThl HSKOHOMHYECKOTO aHaim3a B
npaktuuecko aestenbHocTH (I1K-3);

3uamo:

OCHOBBI POCCUKCKOHN IMPAaBOBOM CHUCTEMBI U POCCHUKMCKOIO 3aKOHOAATENBCTBA, OCHOBBI
opranm3anu ¥ (QYHKIHOHUPOBAHUS CYACOHBIX M WHBIX MPABONPUMEHHUTEIBHBIX U
MPaBOOXPAHUTEIBHBIX OPraHOB;

NpaBOBbIE W  HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mpodeccrnoHaIbHON
JESTENIbHOCTH;

IIPaBOBBIE HOPMBI, PErYJUPYIOLUIME OTHOIIEHHUE 4YEJIOBEKAa K YEJIOBEKY, OOIIECTBY,
OKpYXKaroIleH Cpee;

mpaBa 1 00s13aHHOCTHU TPaKIaHWHA;

OCHOBBI TPYJIOBOT'O 3aKOHOJATENbCTBA;

OCHOBaMU XO3SIIICTBEHHOT'O MIpaBa;

MIPaBOBBIE aCMEKThI MPO(HECCHOHATLHON AEATEIbHOCTH.

Ymems:

WCIIOIb30BaTh ATUUYECKUE U MTPABOBBIE HOPMBI, PETYJIHPYIOLIME OTHOIICHUE YEIOBEeKa K
YeJIOBEKY, OOILECTBY, OKpY’Kalollel cpeie, MUCIONb30BaTh MpaBa M CBOOOABI YEIOBEKa U
rpa)<IaHuHa TIPH pa3paboTKe COLUATBHBIX MPOCKTOB;

WCIIOBb30BaTh U COCTABJISATh HOPMATHUBHBIE U MPABOBBIE JTOKYMEHTBI, OTHOCSIIHECS K
npoecCHOHANLHOW ~ NIEATENBHOCTH,  MPEANPUHUMATH  HEOOXOAWMBIE  MEPHl K
BOCCTAaHOBJICHUIO HAPYIICHHBIX MPAB;

peaNn30BBIBATh MpaBa W CBOOOABI YEIOBEKA W TPAKIAHWHA B Pa3IUYHBIX cdepax
JKU3HEJEATEIIHOCTH;

JaBaTh HPABCTBEHHYIO OLICHKY KOPPYIIIUOHHBIM MPOSIBICHUSIM.
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Bnaoems:

- MOJyYCHHBIMH TIPaBOBBIMHM 3HAHUSAMH B NPOPECCHOHATBLHOH UM MHBIX cepax
JIeATEIIbHOCTH.
3. Kparkoe coaep:xaHue IUCHHUIIIMHBI

ITonsarue u npusHaku rocyaapcrsa. @opmsel rocyaapersa. @yHkuuu rocygapcrsa. [lonsatue u
npusHaky npaBa. OCHOBHBIE IIPABOBBIE CUCTEMBI COBpeMEHHOCTU. [loHATHE M BUABI UCTOUYHUKOB
npaBa. OnpeneneHne 3aKOHa U MO/I3aKOHHBIX aKTOB. /[efiCTBME HOPMATHUBHBIX IIPABOBBIX aKTOB BO
BpemeHnu. OOparHas cuia 3akoHa. [IoHATHE MpPaBOBBIX HOPM, UX CTpyKTypa. Cucrema mpasa.
YactHoe W myOimyHOe mpaBo. MarepuainbHOe W TpoleccyajgbHoe mpaBo. [IpaBooTHOIIEHHE:
00BEKT, CYOBEKT U COoZIepKaHue MpaBooTHOMIEHHUH. FOpuandeckue GpaxTsl.

Koncturynus — ocnoBHol 3akoH Poccuiickoit @enepaunn. denepatuBnoe ycrpoictso PO.
Cucrema rocy1apCTBEHHBIX OpPraHOB M NPUHLMI pasjeneHus Biactedl B PO. [lonsTue rpaxaaHcTsa.
[Tpu3nanue, cobmOeHNE, 3aIIUTa PABHBIX MPAB JKEHIIWH U MY>KYMH KaK OCHOBHAas OOS3aHHOCTb
rocyzapcrsa.

[lonarue u npeamer axMuUHHCTpaTuBHOrO mpaBa. O6mas xapakrepuctuka Kogexca PD 06
aJIMUHUCTPATUBHBIX TPABOHAPYUICHUAX. AOMUHUCMpAmMUEHble NpasoHapyuienus: TOHATHE U
MIPU3HAKU. AOMUHUCMPAMUBHASL OMBEMCMEEeHHOCMb. IOHATHE U TPUHLUIBL. [loHATHE, TpU3HAKK U
BU/Ibl aIMUHUCTPATUBHBIX HAKA3aHUH.

[lIoHATHE M mpeaMeT yroJO0BHOIO IIpaBa. YTOJOBHAs OTBETCTBEHHOCTB: IOHATHE, OCHOBAHUE
BO3HUKHOBEHUA. [lonamue npecmynienus: TIpU3HaKH, CTpykTypa. CocTaB MpecTyIICHMUS.
Coyuactue B npectymieHHd. OOCTOATENBCTBA, UCKIIIOYAIONINE MPECTYNHOCTh AesHus. [loHsTue,
LeJIM ¥ BUJIbl HAKa3aHUll. Y2on06Has omeemcmeeHHocmb 3a cogepuieHue npecmynienuti. Y CIOBHOE
OCY’KJIeHHE, OCBOOOKICHUE OT YTOJIOBHOW OTBETCTBEHHOCTH. [IpeMeT 1 00BeKT KpUMUHATTUCTUKH.
Mertoab! 1 3a71auu KpUMUHATUCTUKH. [loHsATHE KpUMUHATHCTHYECKON HaeHTU(DUKauu. OObEKTH U
BU/IBI KPUMHMHAIUCTUYECKOU UICHTU(DHUKALHIH. Kpumnnanucruueckas TEXHUKA.
Kpumunnanucruyeckas TakTUKa.

OKOJIOTUYECKOE MPaBO: MOHATHE, IPEIMET METOJ U MUCTOYHUKH 3Kojormueckoro npasa PO.
IlonsTe, BUABI M CTPYKTYypa DSKOJOIMYECKUX IPAaBOHAPYIUEHUN, OTBETCTBEHHOCTb 3a UX
COBEpIICHHUE.

[Monartue wunpopmaruu. OTBETCTBEHHOCTh 3a HApyLICHHE 3aKOHOAATENbCTBA O 3aIIUTE
uHpopmanuu. [ocynmapcTBeHHass TaiiHA: TOHATHE, 3allUTa, [PABOBOE PETYJIHUPOBAHUE
rOCyJapCTBEHHOM, ciry:keOHO# u nHoi nHpopmarun. Konduaenunansaas napopmanus: IOHATHE,
BUJIBI U 3alUTA. 3alllUTa IEPCOHAIBHBIX JAHHBIX I'PaX1aHNHA.

IlonsaTHe, MpeAMET U METOJ I'PayKAAHCKOIO NpaBa. [loHsATHE rpaskJaHCKOr0 MPAaBOOTHOLLICHHUS,
ero cnenuduka. CTpyKTypa Ipa)JIaHCKOro IpaBOOTHouIeHUs. [IpaBogeecrnocoOHOCTh CyOBEKTOB
IpaXJaHCKOTO MPaBOOTHOIIEHU. ['pax1aHe Kak CyObeKThl TpaKIaHCKOTo npaBa. Ousnueckue u
IOPUIMYECKUE JIUIA: TIOHATHE, MpHu3HaKW, Kiaccupukamus. FOpugmueckue ¢akrtel. I[IpaBo
coocrBenHoctu. Ilonartme aBropckoro mpaBa. [lonstue mareHtHoro mpasa. [loHsTHe
uHTeIeKTyansHoi cooctBeHHocTH (MC) m wuckmounmtensHoro mpaBa. Knaccudukanus HWC.
Cuctema npaBoOBOW OXpaHbl HHTEIUIEKTYaJIbHON COOCTBEHHOCTH, aBTOPCKUX U MAaTEHTHBIX MPaB.

[lonsTE XO035HCTBEHHOro (MpEANPUHUMATENBCKOr0) mpasa. [IpeaMer Xo3sSHCTBEHHOIO
(mpeanpuUHUMATENBCKOr0) IpaBa, IpPHU3HAKH, METOJbl IPaBOBOro perynupoBanus. Illonsarue
XO351iICTBEHHOU U MPEAIIPUHUMATEIIBCKOMN NEATEIIBHOCTH.

[IpaBoBoe perynupoBaHME CEMEWHBIX OTHOIICHWH. 3akiioueHHe W TpeKpalieHue Opaka.
[IpaBa u 00s13aHHOCTH poauTenei u nereil. ATMMeHThl. POPMBI BOCIIUTAHHS JETEH, OCTaBIIUXCS
0e3 MmoreyeHus: poAuTEINeH.

IIpenmer u MeToa TPyLOBOTO mpasa. TpyaoBO JOTOBOP: MOHSATHE, CTOPOHBI, COAEPIKAHUE.
Pabouee Bpems. Bpems otasixa. TpynoBblie criopsl. JuciuminHa Tpyaa.

Ilonatne wu wucroku xoppynuuu. HopmatuBHOe omnpenenenue koppynuuu. IIpudunsl
pactipocTpaHeHuss Koppynuuu. Hakazyemble M HeHakasyemble (opMbl Koppynuuu. CKphITHIE
(matentHble) GopMbl  Koppynuuu. DopMbl KOPPYHMUHUH-TIpECTyIJIeHus. DPOpMbI  KOPPYIIHH-
npocrynka. ®opmbel monuTHueckoil koppynuuu. HopmaTtuBHBIE TpaBOBbIE aKThl B cdepe
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nporuBoaelcTBud  koppynuuu. @DenepanpHpiii  3akoH ot 25.12.2008 Ne 273-d3  «O
MPOTUBOACHCTBUN KOPPYIILIUN.
4. O0beM y4eOHOI TUCHUNIMHBI:

Bunsl yueOHoi paboThI B 3auetHpix | B akamem. | B actponom.
eIMHUIIAX qyacax qacax

O0mas TpyA0eMKOCTb JMCIUILIHHBI 110 3,0 108 81
y4eOHOMY IIaHy

Konrakthas patora (KP): 0,9 32 24
Jlexuuu (Jlek) 0,45 16 12
[Ipaktnueckue 3ansarus (I113) 0,45 16 12
CamocrositesbHas padora (CP): 2,1 76 57
Bua koHTpoJs: 3a4eT / IK3aMeH - 3ayeT -

AHHOTANUA padovel MPOrpaMMbl TUCHHUILIHHBI
«Teopusi BepoSITHOCTEN M MATEMATHYECKAS CTATUCTHUKA B TEXHOJIOTMH O0MOMAaTEPHAIOBY
(b1.B.03)

1. Heab AuCHMIIMHBI — (OPMHUPOBAHHUE Y CTYACHTOB CHCTEMBl OCHOBHBIX HOHSTHIH,
UCIOJIBb3YEMBIX JJIl TOCTPOEHUS BAKHEHWIIUMX MATEMaTHUUECKUX MOJENIEH, M yMEHMS
UCI0JIb30BaTh MaTEMATUUECKNE METO/BI JUIl OIIMCAHMSI PA3IMYHbIX IPOLIECCOB.

2. B pe3yabTarte M3y4eHHs AMCOMILIMHBI 00y4alOIIUiicA MO0 MporpaMMe 0aKkajlaBpuarta
HOJIKeH:

Obnadoams cienyromumu npogeccuonanvuvimu (I1IK) koMmmnereHusIMU:

5. cnocoGHOCTBIO TUIAHUPOBATh M NMPOBOAUTH (PU3UYECKHE U XUMHUYECKHE 3KCIIEPHUMEHTHI,
IPOBOJIUTH 00pabOTKy MX Pe3yIbTaTOB M OLEHUBATH IOTPEIIHOCTH, BBIBUIAaTh TUIIOTE3bI U
YCTaHABIIMBATh IPAHUIIBI KX TPUMEHEHUS, TPUMEHSITh METOIbl MATEMATHYECKOTO aHAIIN3a U
MOJEJIUPOBAHUS, TEOPETUUECKOT0 U dKcepuMeHTaibHOro uccienoBanus (I1K-16).

3uame:

6. OCHOBBI TEOPHUH BEPOATHOCTEN U MATEMATUUYECKON CTAaTUCTUKH;

7. MaTeMaTUYeCKHe TEOpPHUM W  METOHbI, JieXKallhe B OCHOBE TIOCTPOCHHS
MaTeMaTHUYECKUX MOJCIICH;

8. OCHOBBI IPUMEHEHHUSI MATEMaTUYECKUX MOJIETIEH U METOJIOB.
Ymemn:

- BbIOMpATh MATEMAaTUYECKUE METO/bI, IPUTOHBIE AJIS PELLIEHUS] KOHKPETHOM 3a1auy;
- UCIIOJb30BaTh MAaTEMAaTHUECKUE IOHATHS, METOABl W MOJEIM JJs ONMCAHUA
pa3IMYHBIX IPOLECCOB;
— BBISBJISITH MaTEMaTHUUECKHE 3aKOHOMEPHOCTH, JIeXKAlllu€ B OCHOBE KOHKPETHBIX
IIPOLIECCOB;
- UCTIOJIb30BaTh OCHOBHBIE METObI CTATUCTUYECKON 00pabOTKH TaHHBIX;
— IPUMEHATh MaTEMaTUUECKHE 3HAHNUS Ha MEXIUCLIUIUIMHAPHOM YPOBHE.
Braoemy:
- OcHOBaMHM  (pyHIAaMEHTAJbHBIX  MAaTEeMAaTUYECKUX  TEOpUH U HaBBIKAMHU
MCII0JIb30BaHUsI MATEMaTHUUECKOTO anapara;
- METOJaMHU CTaTUCTUYECKON 00paboTKu HH(OpMAITUH.
3. Kparkoe cogep:kanue IMCHUTIINHBI:
1. Teopus eeposmuocmei. Cnyuatinbie 8eIUYUHBL U UX 3AKOHbI PACNPeOeeHUs.
[Ipenmer Teopuu BeposiTHOCTe. CnydaitHple coObITHS. [IpOTHBOIMONOXHBIE  COOBITHSI.
HeszaBucumelie coOpiTusi. OTHOCHTENBHAA YacToTa. Kiaccnyeckoe U reoMeTpudeckoe omnpeesieHue
BEPOSTHOCTH. OJIEMEHTapHasi TEOpUs BEPOSATHOCTEH. MeToabl BBIUMCIEHHUS BEPOSITHOCTEM.
[TpocTpaHcTBO 3yIeMEHTapHBIX coObITHH. Kiaccuuyeckoe ompeneneHue BeposSTHOCTH. Anrebpa
COOBITHI: TEOpPEeMBI O BEPOSITHOCTU CYMMBI COOBITHH, HPOTHBOIOJOXHBIX COOBITHH, CyMMa
BEPOSTHOCTE HECOBMECTHBIX COOBITHH, OOpa3yIoUIMX MOJHYI0 TIpymimy. AKCHOMaTHYeCcKOoe
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ornpezaeneHue BeposATHOCTU. CTaTUCTUUECKOE ONPEAEIECHUE BEPOSTHOCTHU. Y CIIOBHAsI BEPOSATHOCTb.
TeopeMbl O BEpOSTHOCTH TPOU3BEICHHUS 3aBUCHUMBIX M HE3aBUCHUMBIX COObITHHA. [lomHas
BeposATHOCTB. [loBTOpHBIE McnbITanusA. Dopmyiia bepryiu. JIokanbHas U MHTETpaibHAsE TEOPEMBI
Myagpa-Jlamnaca. @opmyina Ilyaccona.

Ilonsatue ciy4aiiHON BenWYMHBI. JIMCKPETHBIE W HENPEPHIBHBIE CIIy4alHbIE BEIUYMHBI. 3aKOH
pacmipenienieHust ciydyailHOM BenuuuHbl. DYHKIMSA paclpelesieHus, €€ CBOMCTBa, TIpaduk.
[InoTHOCTH pacmpeneiacHus HENPEpPBIBHOM ClIy4YallHONW BEIWYMHBI (IUIOTHOCTH BEPOSITHOCTH).
@opMyna Ui BEPOATHOCTHU IONAJAHUs HENIPEPBIBHOW CIIy4allHOM BEJIMYMHBI B JAHHBIA UHTEPBAJ,
BBIPQ)KEHHBIN Yepe3 TUIOTHOCTh BEPOATHOCTH, T€OMETPUYECKH CMBICT (GopMyIbl. buHoMuansHoe
pacupeneneHue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE  pacHpezelieHHe, HOPMAaJIbHOE
pacipenesieHue, YKCIIOHEHIIUAIIBHOE PACIIPEEIICHUE.

2.Mamemamuueckas cmamucmuxa.

IIpenmMer MaremMaTHueckod cTaTUCTUKU. OCHOBHBIE 3aJayd MaTEMaTHMYECKOH CTaTHUCTHUKH.
Bribopounsiii Mmeron. Crartuctuyeckoe omucanue. Bpibopku. I'mctorpamMma M IMOJUIOH YacToT.
Cratuctuueckas (amMnupuueckas) QyHKIMS pacnpeaeieHus. BriOOpouHble XapaKTepUCTUKU M MX
pactpenenenusi. CocrositenbHble, 3(QQEKTUBHbIE CMEUICHHbIE M HECMEIICHHBIE OIICHKH
napameTpoB. CTaTUCTHUECKOE CpEIHEEe, CTaTUCTHUYECKas AMCIIEPCHS U CTaTUCTHUYECKOE CpeaHEee
KBaJPAaTUYHOE KAaK TOYEYHBIC OLICHKUM HEU3BECTHBIX: MATEMATUYECKOIO OKHUJAHUSA, IUCIECPCUH,
CPEIHEro KBAaJPAaTHUYHOIO OTKJIOHEHHUsA. JOBEpUTEIbHBIE WHTEPBajbl U HMHTEPBAIBHBIC OLECHKH.
JloBepUTENIbHBIE OLEHKM HEU3BECTHOM BEPOATHOCTH IO OONbIIMM BbIOOpKaM. JloBepuTenbHas
OLICHKa MaTE€MaTU4YeCKOr0 OXHUAAHWSA I[PU HEU3BECTHOM IuclepCcHU. JlOBEpUTENbHAs OLEHKA
CpeIHEro KBaJApaTHMYHOTO OTKJIOHeHHA. TouHble BBIOOpOUHBIE pactpeneneHus: CrpiogeHTa (t-
pacupenenenue), ®umepa-Cuenekopa (F-pacnpenenenune), Ilupcona ()y>-pacupeneseHue).
IIpoBepka CTaTUCTMYECKUX THUIOTE3. MaremMaTud4ecKue METOIAbl IPOBEPKU CTATUCTUYECKUX
TUNOTE3. DJIEMEHTHI TEOPUH KOPPETSALIH.

4. O0beM y4eOHOI TMCHUIITHHBI:
Bunp! yueObHOM paboThI B 3auetnpix | B akazmewm. B actponom.

CAUHUIIAX gacax qacax

O0mas Tpy10eMKOCTh AUCHHUILIMHBI 10 3,0 108 81

Yy4eOHOMY IJIAHY

KonrtakTHas padora (KP): 1,33 48 36

Jexuunu (JTex) 0,44 16 12

[Ipaktuueckue 3anarus (I13) 0,88 32 24

CamocrositesnbHas padora (CP): 1,67 60 45

Bua xonTpoJss: 3auer / 3k3aMeH — 3ader 3ader

AHHOTaNUA y4e0HOIl MPOrpamMMbl JUCHHUIIINHBI
«JIaGopaTopHbIie padoThl 0 opranudeckoit xumun» (b1.B.04)

1. Heab AMCHMIVIMHBI — TPUOOpETeHHE OOYYAIOUIMMHUCS OCHOBHBIX HABBHIKOB CHHTE3a
OpPraHUYECKUX BEILECTB.

2. B pesyabTaTre M3y4eHHs JMCHHUILIMHBI 00y4aOLIUIICA MO0 MporpaMMe 0aKkajaBpuarta
JOJIKeH:

Obnadoams cnenyromumu npogeccuonanvuvimu (I1IK) kommnereHIusIMU:

— CHOCOOHOCTBIO IUIAHUPOBATh M TNPOBOAUTH (PU3UYECKHE U XUMHUYECKHE 3KCIIEPHUMEHTHI,
MIPOBOJUTH 00PabOTKY MX pE3yJbTaTOB W OICHWBATh MOTPEIIHOCTH, BBIABUIaTh THIIOTE3bI
YCTaHABJIMBATh I'PAHULIBl UX IPUMEHEHUS, IPUMEHATh METO/Ibl MATEMAaTUYECKOT0 aHAIIN3a U
MOJEIMPOBAHUS, TEOPETUUECKOTO U 3KCIIepuMeHTanbHoro uccienoBanus (I1K-16)

— TOTOBHOCTBIO HCIIOJb30BaTh 3HAHMSI CBOMCTB XMMHYECKUX DIIEMEHTOB, COCIUHEHUM U
MaTepHaliOB Ha MX OCHOBE ISl pelIeHus 3aaa4 npodeccuonansuoii aesrenapuoctu (I1K-18)

57



— TOTOBHOCTBIO U3y4YaTh HAYYHO-TEXHUYECKYIO HH(OPMAIUIO, OTEUECTBEHHBIN U 3apyOe HBII
onbIT Mo TemaTuke ucciaeaoBanus (I1K-20).
3nams:
— TEeXHHUKY 0e30MacHOCTH B Ja00OpaTOPUU OPTaHUYECKON XUMHU;
— TPUHIUIBI 0€301MacHOr0 00paIeHNUs ¢ OPraHMYECKUMH COCTUHEHUSIMU;
— METO/bI U BUABI XpoMaTorpaduu JJis ONpeIeIEHUs] COCTaBa PEaKLIMOHHOM CMecCH;
— TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIIEICHUS, OUYUCTKH M MJICHTH()UKALNN OPraHUYECKUX
BEIIIECTB;

— DKCHEPUMEHTAIIbHBIE METO/bl MPOBEACHUS OPraHMYECKUX peakluil, MPOTEKAIOUUX I10
Pa3IUYHBIM MEXaHU3MaM;

— OCHOBHBIE OOLIME METOAMKH B3aMMHOW TpaHCHOPMALMK KJIACCOB  OPraHUYECKHUX
COCIUHCHHMN.
Ymemo:

— TPUMEHATh TEOPETHUYECKUE 3HAHHMS M OSKCIEPHUMEHTAJIbHBIE METOJbl HCCIIECIOBAHUS
OpPraHUYeCcKOM XMMUHU TP PeIIeHUH NMPOo(HeCcCHOHAIBHBIX 3a/1a4;

— chopmynupoBaTh mpobreMy U 00OCHOBAaTH BHIOOP MPUOOPOB U HIKCIEPUMEHTATHHBIX
METOIOB UCCIIEI0BaHMsI, IOCTABUTh LEJIU U 32141 U HAMETHUTD MYTH UX JOCTHKCHHUS;

— CHHTE3MPOBATh COCIMHEHHS IO MPEI0KEHHONW METO/IUKE;

— TPOBECTU BBIICICHUE U OUYUCTKY CHHTE3UPOBAHHBIX BEUIECTB HAa OCHOBE TEOPETUUECKHUX

3HaHUH 110 OPraHUYECKON XUMUU;

— BBIOMpATh pallMOHAIBHBIN CIIOCOO BBIACTICHUS U OYHCTKHA OPTaHUYECKOTO COCTUHECHNUS;

— TPEeACTaBJATH JaHHBIE J1a0OPATOPHOTO HCCIENOBAHUS B BHUJAE I'PaMOTHO O(OPMIIEHHBIX

METO/IHK;

— TPOBOJUTH AHAJIN3 U KPUTUYECKHU OLIEHWBATH IOJIyYEHHBIE 3KCIIEPHUMEHTAIIbHBIC JaHHBIE,

00001maTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX ONBITOB;

— BBIOpaTh CIOCO0 UACHTU(UKALMN OPTaHUYECKOTO COSIMHEHUSI.

Bnaoemy:

— KOMIIJIEKCOM COBPEMEHHBIX O3KCIEPHUMEHTAIBHBIX METOJIOB OPraHMYECKOW XHMHUHU IS

pelIeHusI KOHKPETHBIX MCCIIE0BATENbCKUX 3a/1a4;

— DKCHEPUMEHTAIbHBIMUA METOAAMHU MPOBEIEHUS OPraHUYECKIX CHHTE30B.

— OCHOBHBIMH METOJJaMH UACHTU(PHUKAIIMA OPTaHUUYECKUX COeTMHEHUN

— npuemMamu 00pabOTKU U BBIJCICHHUS CHHTE3UPOBAHHBIX BEILIECTB;

— 3HAHWSIMM OCHOBHBIX 3aKOHOB OPraHMYECKOW XUMUH ISl COAEPIKATEIbHOW UHTEPIPETAuU

MOJTyYSHHBIX SKCIIEPUMEHTAILHBIX PE3yIbTaTOB.
3. Kparkoe coaep:xaHue JUCUHUIIIMHBI

Be3zonacHble npreMsl 1 IpaBuiia paboThl B 1a00OPaTOPUN OPraHUUECKOM XUMHUU.

OO6mme meronbl paboThl B Jlaboparopuu opranumdeckoil xumuu. Ilocynma, Hambosee uacTo
npuMeHsiemas B jaboparopuu. Harpesanme. Oxnaxzaenue. IlepememmBanue. MeToasl
UACHTU(DUKAIIMM U OYUCTKH OPraHWYEeCKHX BeIlecTB. MaeHTH(uKanus OpraHMYecKUX BELIeCTB
MOCPEeNCTBOM  pa3nuyHbiXx BHIOB xpomatorpagpuu (TCX, xpomarorpadus nHa Oymare,
noHooObMeHHast xpomatorpadus, BOXX), Temneparyps! miaBneHus u pedpaxromerpuu. MeToast
CTIEKTPAIbHON UACHTU(PHUKAIIMYA OPTaHUYECKUX COCTUHEHUH.

Henu u 3amaun 3KCIEPUMEHTa B OPraHUYECKOM CHHTe3€. TeopeThuyeckue OCHOBBI IMpOolecca.
Bri6op ycnoBwmii peakiuu. Pacder cunTe3a. OOmue npaBuiia OATOTOBKY U MIPOBEJCHUS CHHTE3A.
Texnuka Ge3omacHoctH. Ilpubop s mposeneHust cuHresa. Ilposenenue ombita. KonTposs 3a
XOI0M peakuuu. Beinenenue, ounctka u aHanu3 npoAaykra. CHHTE3bl BEHIECTB Pa3IMYHBIX KJIACCOB
OpraHuyYecKux coequHeHui. [IpoBeeHne HKCIEPUMEHTAIBHBIX METOIOB UCCIIEJOBAHUS PEAKIIUi.

[IpoBeneHue peakiui, IPOTEKAOIIUX 110 MEXaHU3MAM:

— HYKJICO(pWIBHOTO 3aMEIICHUS — CHHTE3 T'aJIOTeHAJIKaHOB;
— HYKJICO(QWIBHOTO MPUCOCTUHEHUS — CHHTE3 CIIOKHBIX 3(UPOB KapOOHOBBIX KHCIOT,
aMHJIOB KapOOHOBBIX KUCIIOT, a30TCO/AEPIKAIINX aJIbJICTHI0B U KETOHOB;
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— 3JEKTpPOPUIBHOTO 3aMElICHHS B apOMaTHYEeCKOM psy — peaKkIud HHUTPOBAHUS,

OpoMupOBaHUs, CyIb(OUPOBAHHS;

- peaKHI/Iﬁ AUa30TUPOBAHUA U a30COYCTAHUSA,

— peaknuii OkucieHus (CUHTE3 areroHa, |,4-0eH30XMHOHA, OEH30HWHOW KHCIOTHI) U

BOCCTAHOBJICHHSI.
4. O0beM y4eOHOI TUCHUNIHHBI:

Bunb! yueOHOM pabOThI B 3aueTHbIX B akanem. B actpon.
eIMHULIAX qacax gacax
OO0mas TpyA0eMKOCTb JMCIUILIHHBI 110 4,0 144 108
y4eOHOMY IIaHy
AyIMTOpHBIC 3aAHATHS: 2,22 80 60
Jlexuuu (Jlek) - - -
[Tpaktuueckue 3ausarus (113) - - -
JlaGopatopus 3anstus (JIad) 2,22 80 60
CamocrositenbHas padora (CP): 1,78 64 48
Buja xonTpoJisi: 3a4er / 3k3aMeH _ 3ader ¢ 3ader ¢
OLICHKOM OLIEHKOM

AHHOTANUA padovell MPOrpaMMbl TUCHHUILIHHBI
«JlabopaTopHbIN NPAKTHKYM M0 NMPOLECCAM U aNNAPaTaM XUMHY€CKOI TeXHOJIOTUN»
(b1.B.05)

1. Heab IMCHUNIMHBI — 3aKPEIUICHUE 3HAHWIA, MOMYYEHHBIX MPHU U3YYCHUH IUCIUTUTMHBI
«IIpomecchl u anmapaTbl XHMHYECKON TEXHOJIOTUW» B 00JIACTH OCHOB THJIPABIMYECKUX,
TEII0O0OMEHHBIX W MacCCOOOMEHHBIX MPOIIECCOB, YTO HEOOXOIMMO MPH TOJATOTOBKE
0akayaBpoB TO JAHHOMY HANpPaBICHUIO JII HAyYHO-HCCIIEIOBATEIBCKOW U MPOEKTHO-
TEXHOJOTUYECKON ACSITETLHOCTH.

2. B pe3yabTaTte M3y4eHHs AMCOMILIMHBI 00y4alOLIUiica MO0 MporpaMMe 0aKkajlaBpuarta
JTOJIKEH:

Obnaoame cnenyrommmu oowenpogeccuonanvuvimu (OIIK) u npogeccuonanvnvimu (1K)

KOMIIETCHITHSIMHU:

— CIIOCOOHOCTHIO W TOTOBHOCTBIO HCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JIUCUUIUIMH B Tpodeccuonanbhoi nesreapaoctu (OIIK-1);

— CIIOCOOHOCTHIO HAllaXXUBaTh, HACTPAaWBaTh M OCYIIECTBISATH IMPOBEPKY OOOPYIOBAHHUS U
MPOrPaMMHBIX CPEJICTB B 00JIaCTH MPOU3BOICTBEHHO-TeXHOJIoTrHIeckoi aestensHoctu (I1K-
6);

— CIIOCOOHOCTBHIO TUIAHUPOBATH WU TMPOBOIUTH (DU3MUECKHE M XUMUYECKUE HIKCIIEPHUMEHTHI,
MPOBOANTH OOPAOOTKY MX PE3yJIbTATOB U OIICHUBATH MOTPEITHOCTH, BEIIBUTATh TUIIOTE3HI U
yCTaHABIMBATh TPAHUIIBI UX TIPUMEHEHUS, IPUMEHSATh METOJIbl MATEMAaTUIECKOTO aHau3a U
MOJICTTUPOBAHUS, TEOPETHUYECKOTO M DJKCIEPUMEHTAIBHOTO UCCICIOBaHMs B O0JacTH
Hay4HO-UccaeaoBaresbekoit nearenbuoctu (I11K-16).
3Hamu:

— 3aKOHBI IEPEHOCA UMITYIIbCA, TETIOTHI M MACCHI,

— OCHOBHBIE ypaBHEHHUS TMPUKIAJAHON THAPABIMKA U 3aKOHOMEPHOCTH TEpeMEIICHUS
JKHIKOCTEH;

— OCHOBHBIE 3aKOHOMEPHOCTH TIPOIIECCOB OCAXKACHHS, (UIBTPOBAHUS M TEUCHHS 4Yepes3
3€pHUCTBIC CJIOH;

— (u3MYeCKyl0 CYIIHOCTh MPOIECCOB TEIIO- M MaccOOOMEHAa; OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTH MacCOTepeHOca sl CUCTEM Ta3(Iap )-KUAKOCTh;

— TUIOBBIC MPOILECCH XUMUYECKOW TEXHOJOTHHU, COOTBETCTBYIOIIME aNMapaThl ¥ METOIbI UX
pacuera.

Ymemo:
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OTIpeNIeNIATh XapaKTep IBUKECHHUS )KUIKOCTEH U ra30B;

UCIIOJIb30BaTh OCHOBHBIE KMHETHYECKHE 3aKOHOMEPHOCTH TEIUIO- M MacCoIepeHoca NpHU
aHaJN3€ TEIUIOBBIX K MAaCCOOOMEHHBIX MPOIIECCOB;

COCTaBJIATh MaT€PHAIbHBIC U TETIOBBIC OANAHCHI AJISt CUCTEM ra3 (Tap)->KUIKOCTh;
paccuuTHIBaTh MapaMeTpbl HACOCHOTO, TETJIO- © MAaCCOOOMEHHOTO 000PYA0BaHMS;
COCTaBJIATh TEXHOJOTMYECKUE CXEMbI U U300pakaTh Ha HUX OCHOBHBIE alllaparhl;
aHATM3UPOBATh  JKCIEPUMEHTAJIBHO TOJYYEHHBIE M  TEOPETUYECKH pacCUMTAHHBIC
nokaszareu paboThl armapaToB.

Bnaoemy:

METOAOJIOTHEH pacueTa r’uIPOMEXaHUIYeCKUX, TETIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB;
METOAAMHU COCTABIICHUS TEXHOJIOTUYECKUX CXEM.
3. Kpartkoe coaep:xaHue I CUHMIIIMHBI

Ne Haumenosanue nabopamopruvix pabom
1/

1 | OnpeneneHue peKUMOB TEUEHUS KHUIKOCTEN.

2 | U3yuenne npoduiis CKOpocTeil MoToka B TpyOOnpoBoIe.

3 | I'mapaBnnueckoe CONPOTUBIIEHUE B TPYOOIPOBOIaX (METAIUNIMYECKOM U CTEKIIIHHOM) U
3JIEMEHTax TPYOOIIPOBOIHON apMaTypBHI.

4 | OnpeneneHre THAPABIMYECKOTO CONTPOTHBIICHHS MPSIMOTO Y4acTKa TpyOomnpoBoaa.

5 | Omnpenenenue ruApaBInYECcKOro CONPOTUBICHHS B DJIEMEHTAX TPYOOIIPOBOTHON
apMaTypsl (Tuadparma, 1poccebHbI BEHTUIb).

6 | Onpenenenue ruAPOJMHAMUYECKOTO COPOTUBIICHUS CYXOW CUTYATOM TapeIKu
KOJIOHHOTO ammapara.

7 | Onpenenenue ruApaBIdYECKOr0 COMPOTHBICHHS OPOIIAEMON CUTYATON TapeiIKu
KOJIOHHOTO ammapara.

8 | 3mepeHue rupaBiIMuecKOro COMPOTUBIEHUS TPYOHOTO M MEXTPYOHOTO MPOCTPAHCTBA
TEIIO0OMEHHOTO amnmnapaTa.

9 | KanmbpoBKka pacxo/ioMepa BECOBBIM METOJIOM.

10 | M3yueHune XapakTEPUCTHK LIEHTPOOEKHBIX HACOCOB.

11 | Onpenenenne ko GHUIMEHTA TEIUIONEPeIayt B ABYXTPYOHBIX TEMIO0OMEHHHUKAX.

12 | Tenronepenaya B METAJUIMYECKOM M CTEKJISIHHOM KOKYXOTPYOHBIX TEINIOOOMEHHHUKAX.

13 | UHTEeHCHBHOCTD TEIJIONEpeJauu B IJIACTUHYATOM TEINIOOOMEHHUKE.

14 | U3yuyenue mporecca HECTAllMOHAPHOTO TEIUIOOOMEHAa B ammapare ¢ MEUIaJKOH |
MOTPY>KHBIM 3MEEBUKOM.

15 | Ompenenenue ko3pUIMEHTOB MACCOOTIAUN B Ta30BOM (ha3e NP MCIIAPEHUH KUAKOCTH B
BO3AYIIHBIM MOTOK WJIM NPH KOHJIEHCALMW Tapa Ha IUICHKE XHJIKOCTH B HACaIO0YHOU
KOJIOHHE.

16 | Ompenenenne Ko3((UIMEHTOB MacCOOTAAYH B KUAKOHN (a3e mpu AecOpOLMU THOKCUAA
yIJIepoJia U3 BOJIbI B IJICHOUYHOW KOJIOHHE.

17 | MI3ydeHne COBMECTHOTO TEIIO- U MacCOOOMEHa B HACAIOYHOHN KOJIOHHE.

18 | U3yueHue nporecca MpoCTOM MeperoHKr OMHAPHON CMECH M30IPONAaHOJI-BOJIA.

19 | M3ydeHue nporiecca NpocToil meperoHku OMHAPHOW CMECH BOJIA-ITHIICHTIIUKOJb.

20 | M3ydeHue mpoluecca NepuoAnIecKoi peKTUHUKAIMY OMHAPHON CMECH 3TaHOJI-BOJIA.

21 | Pa3nenenue pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 | OmpeneneHue CKOPOCTH CBOOOTHOTO OCAXKACHUS TBEPBIX YaCTHUI] M BCIIBITHS Iy3bIpEil B
KHUJIKOCTSIX.

23 | N3yuenue npouecca GUiIbTPOBAaHUS CYCIICH3HH.

24 | 'mapoauHaMuKa HEMOJBUXKHOTO U MCEBIO0KIKEHHOTO 36PHUCTOrO CIIOSI.

4. O0bem yueOHOM TMCUMILINHBI:
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Bunsl yueOHoit paboThI B 3auernsix | B akazeM. | B actpoHoMm.
eIMHUIIAX | Yacax Jacax

O0mass TpyaoeMKOCTb JUCHUILVIMHBI 1O 2,0 7 54
y4eOHOMY IJIaHy

Konrakthas patora (KP): 0,89 32 24
JlaGopaTopusle 3ansatus (J1ad) 0,89 32 24
CamocrositenbHas padora (CP): 1,11 40 30

Buja xkonTpoJisi: 3a4er / 3k3amMeH - 3auer -

AHHOTAUA padovel MPOrpaMMbl TUCHHUILIHHBI

«MO)Ie.]II/IPOBaHI/Ie XUMHUKO-TEXHOJOTHYECCKHUX NMMPOHECCOB B TEXHOJIOI'MHA 6I/IOMaTepI/IaJ'lOB»

1.

(b1.B.06)
Heab MCHUIUIMHBI — MOJTyYyeHHE O0yYaromyUMCs 3HAHUNH B 00JIACTH KOMITBIOTEPHOTO
MOJICIMPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX TPOLIECCOB C NMPUMEHEHHEM COBPEMEHHBIX
CUCTEM KOMIBIOTEpHON Marematuku, B yactHocti MATLAB u VBA, a Takxke
npuoOpeTeHne UM TPAKTUYECKUX HABBIKOB pPa3pabOTKM JaHHBIX KOMIIBIOTEPHBIX
MOZCJIEM C OJHOBPEMEHHBIM pEIICHHEM 3aJad CTPYKTYpPHOM M IapaMEeTPUYECKOU
UACHTH()UKAIIH.
B pe3yabTaTe n3yueHusi AUCHUILUIUHBI 00y4YalOMiics Mo MporpaMme 6akajlaBpuaTa
JAOJIZKEH:
Obnaoams cnepyromumu  obwenpogeccuonanvuvimu (OIIK) u npogeccuonanvrvimu
(ITK) koMIeTeHIUSAMU:
BJIaJICHUEM OCHOBHBIMH METOJAaMHM, COcOOaMH M CpPEACTBaMHU NOJIYYEHHUs, XpaHECHUS,
nepepaboTKM WH(POPMALIMK, HaBbIKAMH pabOTHl KOMIIBIOTEPOM KakK CpPEICTBOM
ynpasienus uHpopmarueit (OI1K-5);

TOTOBHOCTBIO NMPUMEHATh aHAJTUTUYECKHE U YHCIEHHBIE METObI
pelIeHusl TOCTaBJICHHBIX 3a/ay, KCIOJIb30BaTh COBPEMEHHbIE HWH(POPMALMOHHBIC
TEXHOJIOTUH, IMPOBOAUTH OO0PabOTKYy HH(OpPMAIMM M HCIIOIB30BAaHHEM IMPUKIIATHBIX
NPOTPAMMHBIX CPEACTB Ccdepbl NPOPEecCHOHATHHON JESTENbHOCTH, HCIOIb30BATh
CeTeBble KOMIIBIOTEPHbIE TEXHOJOTMM M 0a3bl JaHHBIX B CBOEH NpodeccroHaIbHON
NeSITeIbHOCTH, TMAKeThl MPHUKIAJHBIX MpOrpaMM Uil pacuéTa TEXHOJIOTMYECKHX
napametpoB obopynoBanus (I1K-2);

CHOCOOHOCTBIO TUIAHUPOBATh M MPOBOAUTH (PU3UYECKHE U XUMHUYECKHE IKCIIEPHUMEHTHI,
OPOBOIUTH OOpabOTKY HMX pe3yslbTaTOB U OICHHWBATh IOTPEIIHOCTH, BBIIBUTATH
TUIOTE3bl M YCTAHABIMBATH TPAHMUILBI WX [PUMEHEHHs, NPUMEHATh METOJbI
MaTeMaTHYECKOT0 aHAJINW3a U MOJCIUPOBAHMS, TEOPETUUECKOTO M IKCIEPUMEHTAIHLHOTO
uccaenosanus (I1K-16);

3uams:

METOABI TOCTPOEHUS SMIHUPUYECKUX (BEPOSTHOCTHO-CTATUCTUYECKUX) U  (PHU3HKO-
XUMHUYECKHX (TEOPETUUYECKUX) MO/IETIeH XMMUKO-TEXHOJIOTHYECKHUX IPOLIECCOB;

METOAbI WACHTU(DUKAIIMH MATEeMaTHUECKUX OMUCAHUN TEXHOJIOTMYECKUX IMPOIECCOB Ha
OCHOBE 3KCIIEPUMEHTAIBHBIX JIAHHBIX; METO/IbI ONTUMH3ALNN XUMUKO-TEXHOJIOTUYECKUX
IPOIIECCOB ¢ MPUMEHEHHUEM SMITUPUYECKUX H/MIH (PU3HKO-XUMUYECKUX MOJICIICH.
Ymemo:

IOPUMEHITh H3BECTHBIC METOJbl BBIYHCIUTEIBHOM MAaTEeMaTUKM M MaTeMaTU4YEeCKOH
CTaTUCTHKH AN  pELIeHHs KOHKPETHBIX  3aJad  pacuera, MOJEIHPOBAHUS,
WICHTU(QHUKAIIMKA ¥ ONTUMH3AIMU TPU UCCIICAOBAHUH, MPOCKTUPOBAHUH U YIPABICHUU
nporeccaMi XHMHYECKOM TEXHOJOTMH, a TaKKe YMETh WCIOJIb30BaThb B CBOEH
NPAaKTUYECKOH JEsITeIBbHOCTH S JOCTIDKEHUS JSTHX LeJed M3BECTHBIC IaKeTh
NPUKJIAJHBIX TIPOTPAMM.

Braoemy:
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— MeToJaMH MAaTeMaTHYeCKOW CTaTHCTUKU i 0OpaOOTKH pe3ynbTaToB AKTHUBHBIX H
IIACCUBHBIX JKCIIEPUMEHTOB, a TaKXE METOJaMU BBIYMCIUTEIBHON MAaTEMaTUKH IS
pa3paboTKM M  pealu3allid Ha KOMIBIOTEpax alrOpUTMOB  MOJEIUPOBAHHMS,
UICHTU(HUKAIMYA U ONTHMU3ALNN XUMHUKO-TEXHOJIOTHUECKUX MPOIIECCOB;

3. Kparkoe coaep:kaHue IMCOMIIJIMHbBI:

3.1. OcHoénvle NpuHYyunvl KOMNbLIOMEPHO20 MOOEIUPOBAHUS XUMUKO-NEXHOI02UYECKUX
npoyeccog (XTII). MarteMaTHuecKue SMIMPUYECKUE, MaTeMaTH4ecKue (PU3HKO-XUMUYECKHE
MOZEIM W  KOMIBIOTEPHOE  MOJEIUPOBAaHHE. JIeTepMUHUPOBAHHBIE U  BEPOATHOCTHBIE
MaTeMaTH4ecKue Mojaenu. [IpuMeHeHne MeTom0lI0ruM CUCTEMHOIO aHaiau3a )i PElleHus 3ajad
MozenupoBaHus. IlpuMeHeHMe  TNpuHIMOA  «YEPHOTO  SLIMKa» IPU  MATEMaTUYECKOM
MOJICIMPOBAaHUH. ABTOMATU3MPOBAHHBIE CHUCTEMbl MPUKIAAHON HHPopMatuku. Hepapxuueckas
CTPYKTypa XHUMHUYECKUX NPOM3BOACTB U MX MaTreMarndeckux wmogzeneil. Ilpumenenune
KOMIIBIOTEPHBIX MOJIETIEH XMMHUECKUX MTPOLIECCOB JUIsl aHAJIN3a, ONITUMU3ALUN U CUHTE3a XUMHUKO-
TEXHOJOTM4eCKUX cucTeM. OCHOBHBIE TPUEMBI MATEMATHUECKOTO MOJIEIMPOBAHUS: SIMIIMPUIECKUI,
CTPYKTYpHBIH ((pu3uKO-XUMHUUECKUH) M KOMOMHHpOBaHHBINA (Teoperndeckuii). IlocTpoenue
CTaTUYECKUX MU AUMHAMUYECKUX Mojeneil. PemeHue mpsmeix 3anad. IIpoeKkTHBIM M MOBEPOYHBIN
(orieHOUHBI) pacuer mpoueccoB. Pemienne oOpatHbIX 3amay. I[lapamerpuueckas U CTPYKTypHas
UACHTU(DUKAIMS MaTeMaTHYeCKHMX MoJeNeld. YCTaHOBICHHE aJeKBAaTHOCTH MAaTeMaTHYeCKUX
Mozeneil. CtpaTerus NpOBENEHUS PacUETHBIX MCCIEJOBAHUNM M KOMIBIOTEPHOTO MOJEINPOBAHUS
peanbHBIX IIPOLIECCOB.

3.2. I[locmpoenue smnupudeckux mooenei:

e (opmynupoBKa 3amaud amnMpOKCUMAIMM JAHHBIX Ui OINHUCAHHS SKCIEPUMEHTAIBHBIX
3aBUCUMOCTEN M IIOJIyYEHUS SMIIMPUYECKUX MOZECIEH IIpoleccoB. Buusl Kpurepues
annpokcuManuu. Kputepuii MeTroga HauMMEHbIIMX KBaapaToB. PemieHue 3amaum
anIpOKCUMALMU I HEIMHEWHBIX W JIMHEHHBIX II0 IapaMeTrpaM Mojene. MartpuuHas
¢dbopMynaHpoBKa 3a7audl aNMpPOKCUMAIMH. AHAIUTHYECKUNH W AITOPUTMUYECKHNA IOAXOJIbI
JUIS pelIeHMs] 3aJadd allpoKCHUMAlMM JUIs JIMHEWHBIX M JIMHEApU30BAHHBIX MOJeENen
METOJIOM HaUMEHBIINX KBaJpaToB;

® 3aKOH HOPMaJbHOI'O PAaCHpPEEICHUs 111 BEKTOPHBIX CIIy4alHbIX BEJIMYMHBI U ONPEIECIICHNE
UX YHUCIIOBBIX XapaKTEepUCTUK. MaTeMaTuueckoe 0XKMJAaHUE U AUCIEPCUs s BEKTOPHBIX
CIIy4yalHbIX BEIWYMH. [[UCIIEpCUOHHBIM U KOppEeIAUMOHHBIM aHanu3. IlonsaTus nucnepcun
BOCIIPOM3BOJAMMOCTH M aJEKBAaTHOCTH, a TAaKXE OCTaTOYHOM naucnepcuu. OmnpeneneHue
BBIOOPOYHBIX ~ KOX(PQPHUIMEHTOB  KOPpEIsMM U KOd(pUIMEHTAa  MHOXKECTBEHHOM
Koppensaui. CTaTUCTHUECKUI MOIXOA K ONpPEIeNCHHIO OIIMOOK M TMOrpeIHocTedl B
9KCIIEPUMEHTAIbHBIX TOUKAX U3MEPEHUM;

® DPETrPEeCCUOHHBIM U KOPPEISLUUOHHBIA aHAIU3 JUIA IIOCTPOCHMS SMIIMPUYECKUX MOJEIECH Ha
OCHOBE JIaHHBIX MACCUBHOrO 3SKcrepuMeHTa. [loHATHS (QyHKIMH OTKIMKA M (aKTOPOB.
OCHOBHBIE JIOMYLIEHUsS] PETPECCHOHHOIO U KOPPEISLMOHHOIO aHanu3a. Kpurepumn
NIPOBEPKH OJHOPOJHOCTH JucrepcHuil. BpiOop BHIa ypaBHEHUH perpeccud, a TakKxke
orpeneneHue K03(h(HUIMEHTOB PErpecCH U UX 3HAYUMOCTHU C UCIIOJIIb30BaHUEM KPUTEpPUs
Creiogenra. Ilpouemypa HCKIIIOYEHUS HE3HAUYUMBIX  KO3()(DUIMEHTOB  perpeccuu.
Omnpenenenne aaeKBaTHOCTH PETPECCUOHHBIX MOJEIIEN C MOMOILBIO0 Kputepust duiepa;

® OCHOBHBIC TOJIOXKEHHS TEOPHH IUIAHUPOBaHUs 3KcriepuMeHToB (I): monHbBIN (QakTOpHBIHA
skcnepuMenT (IIPD) m oOpaboTka ero pesynbraToB. ONTHMAaIbHBIE CBOMCTBA MATPULIBI
IUTAHUPOBAHMS M CBOMCTBO OopTOroHasibHOCTH. OnpeneneHue Ko3hGHUIMEHTOB MOJIeNeH, uxX
3HAYMMOCTH U MPOBEPKa a/IeKBATHOCTH ypaBHEeHHUs perpeccuu. CBOMCTBO poTaTabeIbHOCTH
MOJTHOTO (haKTOPHOTO SKCIIEPUMEHTA,

® OCHOBHBIE MOJIOKEHMSI TEOpUM IulaHupoBaHus dkcrnepumeHToB (II): OpTOroHanbHBIN
HeHTpanbHbld  Komno3unuoHHbld Tutan (OLIKII) »skcrmepumeHTOB M 00paboTka ero
pe3yabTaroB. OOecrieyeHre OpPTOTOHAJIBHOCTH MATPULBI IJIAHUPOBAHUS U OIpENEeIeHUE
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BEJIMYMHBI 3Be37HOro Iuieda. OmpeneneHue Ko3(pPUINEHTOB MOJAEIH, UX 3HAYMMOCTH H
OLICHKa a/IeKBaTHOCTU ypaBHEHHs perpeccuu. PacdeTHOe BbIYMCIEHHE KOOPAMHAT TOYKH
onTuMyMa (3KCTpeEMyMa);

ONTUMHU3ALMS IKCIIEPUMEHTAIBHBIX HCCIEJOBAaHMM C TIpUMEHeHueM Mmeroga bokca-
Bunbcona. OCHOBHbBIE MOAXOJbl K ONTHUMHU3ALUU 3KCIEPUMEHTAIBHBIX HCCIIEIOBAHUM.
OKCIEpUMEHTAIBHO-CTaTUCTUUECKUM MeTon. CTpaTerusi ABM)KEHUS K ONTUMYMY LIE€JIE€BOI
¢byHkumn (QyHKIUM OTKJIMKA) TPaJMEHTHBIM MeToaoM. Kpurepuum AOCTHKEHHS «IIOYTH
CTallMOHAPHON OO0JIACTH» W METOABl YTOUHEHHsS TIIOJIOKEHUS ONTUMAIBbHOW TOYKU B
(aKTOPHOM MPOCTPAHCTBE.

3.3. llocmpoenue u3uKo-xumuieckux mooenel.

dTambl MaTEMaTHYECKOro MonenupoBaHuss. DopMmynMpoBKa TMIOTE3, IOCTPOCHHE
MaTeMaTHYeCKOT0 OMHCaHUs, pa3paboTka MOJEIHMPYIOLIET0 alropuTMa, IpoBepKa
aJIeKBaTHOCTH MOJIENM M WACHTH(PHKAIMA HX IapaMeTpOB, pPAaCUETHBIC HCCIECIOBAHUS
(BBIUUCITUTEIBHBIN 3KCIEPUMEHT);

COCTaBJICHUE CHUCTEM YpaBHEHHH MaTeMaTH4EeCKOTO OMHCAHUS MPOIECCOB U pa3paboTKa
(BBIOOP) aNrOpUTMOB HMX peEIICHHUA. bBIIOUHBIH NPUHLIMI TMOCTPOEHHUS CTPYKTYPHBIX
MaTeMaTH4ecKkux Mozeneit. O000IIeHHOE ONMCaHne IBHKEHUS MMOTOKOB (a3 B ammaparax ¢
MIOMOUIbI0  TUAPOAMHAMMYECKHX  MOJEJIEH, YYHUTHIBAIOIIUMX  COCPEIOTOYEHHBIE U
pacnpeelIeHHble HCTOYHUKY BELIECTBA U SHEPIUM (TEIIOTHI). JIOKalbHbIE HHTEHCUBHOCTU
MCTOYHHUKOB BEIIECTBA M TEIUIOTHl B IMOTOKAaX, COOTBETCTBYIOLIUE Pa3IMYHBIM (UUKO-
XUMHUYECKUX TmpoueccaM. (OCHOBHBIE THIIBI YpPaBHEHHUH MAaTE€MaTH4YECKOrO OINHCAHUS
XMUMHUKO-TEXHOJIOTHYECKHUX MPOLECCOB — KOHEUHBIE, OOBIKHOBEHHBIE U (hepeHIInaIbHbIE U
muddepeHaibHbIe ypaBHEHHS B YACTHBIX MPOU3BOHBIX;

MaTEMaTHYECKOE  MOJEIMPOBAHME  CTAlMOHApPHBIX W JUHAMHYECKHX  pEXHMOB
THJPAaBINYECKUX  MPOIECCOB B  TPYOONPOBOAHBIX  CHCTEMax, IJIOOAJbHBIE |
JEKOMIIO3UIIMOHHBIE METO/IbI PEILIEHUSI CUCTEM HEIMHEWHBIX YPAaBHEHUH, a TaK)Ke SIBHBIE U
HESIBHBIC METOJbl YHWCIIEHHOTO pPEIIEHUS] CUCTEM OOBIKHOBEHHBIX TU(PEepeHIINaTbHBIX
ypaBHeHuii. CocTaBiieHnEe ypaBHEHUI MaTeMaTH4eckoro onucanus npouecca. Ilocrpoenne
MH(OPMALIMOHHBIX MaTPHUIl MaTeMaTHYEeCKHX MOJAeNel ayisg BbIOOpa OOIIero aiaroputMma
pELIEeHNs] — MOJEIUPYIOIIEro alropuTMa. Peanusanus anropuTMOB pelICHUs] HEMUHEWHBIX U
OOBIKHOBEHHBIX AU depeHnnanbHbIX ypaBHeHn. Onucanue cranuoHapHbix pexuMoB X TIT
C IPUMEHEHHUEM CUCTEM JIMHEHHBIX U HEJIMHEHHBIX YpaBHEHUN. MITepalluOHHBIE aIrOPUTMBI
pemenust. [lpumenenne MeTo10B MpocThiX utepauuii 1 Hetotona-Padceona ans momyuenus
pemenust. IIpoGiema cXxoaMMOCTH TIporecca pemeHus. J[eKOMIO3UIIMOHHBIA MeTO]
pelICHHUsI CIIOXKHBIX CHCTEeM KOHEUHbIX ypaBHeHHMH. IlocTpoenue uHpOpMAIIMOHHOMN
MaTpUIbl JJIsi BBIOOpa ONTHUMAJIBHOIO QJITOPHUTMA pelIeHus 3agaud. [IOHSATHE KECTKOCTH
cucreM auddepeHInanbHbIX ypaBHEHHH W KPUTEPHM >KECTKOCTH. SIBHBIE (OBICTpBIE) U
HEsBHbIC (MEIJICHHbIE) METOJAbI perieHus. Meroasl mepBoro (Merton Jilnepa), BTOPOro
(MomudumpoBaHHbIe MeTOABl Jiiepa) W ueTBeproro mnopsaka (merox Pynre-Kyrra).
OneHka TOYHOCTH METOAOB — OIMMOOK ycedeHus. l[lepexomHble OMMOKHM M OUIMOKU
OKpYTJICHHUS TIPU YHUCICHHOM HMHTETpUpPOBaHUU Nu(pdepeHInanbHbIX ypaBHeHu. CriocoOs!
o0ecrieyeHns: CXOUMOCTH pelIeHus 3a1adn. [IpuMeHeHre HessBHBIX METOJIOB JUIsl PELICHHUs
KECTKUX cUcTeM IudepeHIranbHbIX ypaBHeHUH. OnpenencHus Iara MHTErPUPOBAHHS
urepamoHHbIM MeTooM. MetonoB Kpanka-Hukonbcona (meTon Tpanemuil);
MaTEMaTHYECKOE MOJEIMPOBAHUE CTALlMOHAPHBIX PEXUMOB IPOLECCOB TEIJIONEPENAUN B
TUTACTUHYATHIX M 3MEEBUKOBBIX TEIJIOOOMEHHHKaX. MaTeMaTH4ecKoe OMMCaHHUe MPOLIECCOB
C MpHUMEHEHHEM MoJeNieil WeaqbHOro CMEIICHUsI M BhITecHeHHs. BriOop u rpaduueckoe
IIPEJICTABICHUE  QJIrOPUTMOB  pemieHus.  lIpuMeHeHume  cTaHAAPTHBIX  METOJOB
BBIYHMCIIUTENBHON MaTeEMaTUKH Ul PELLICHNUS 3a/]a4;

MaTEMaTHYECKOE MOJEIMPOBAHUE CTALIMOHAPHBIX PEXUMOB IPOLECCOB TEIJIONEPENAUN B
NPSMOTOYHBIX U MPOTUBOTOUHBIX TPYyOUaThIX TEIUIOOOMEHHUKOB, pelieHue 3anaun Komm u
KpaeBOM 3a/Jayd NpPU HMHTETPUPOBAHMU CHCTEM OOBIKHOBEHHBIX U(PEpeHIINATbHBIX
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ypaBHEHUH. MaremMaTH4eCKOe OIUCAaHUE NPOLECCOB ¢ MPUMEHEHUEM MOJEIEH UCAIbHOTO
BbITECHEHUA. Pemenue 3amaunm Komm u kpaeBoil 3ajmaun. IlpeacraBieHue aiaroputMoB
BBIUUCIICHUI B BUAE MH()OPMAIIMOHHOW MATPHIIBI CUCTEMbl YPAaBHEHHH MaTeMaTHYECKOTO
ornucaHus U OJOK-cxeM pacuyeroB. Matematnueckoe ommcanue XTIl ¢ mpumeHeHueM
cucteM OOBIKHOBEHHBIX A (depeHInaNbHbIX ypaBHeHMHA. Omnucanue OOBEKTOB ¢
pacIpenelIeHHBIMU B IIPOCTPAHCTBE NapaMerpamu. GopMyIMpOBKa HaYaIbHBIX U KPAEBBIX
yCIIOBUH 3aJa4 perieHns. YucaeHHsli anroput™ 1-ro nopsaka ais pemenus 3agaun Kommu.
Meron «IIpUCTPENIKW» U1 PELICHUs KPAeBOU 3a1a4y;

MaTE€MaTHYeCKOe MOJEIMPOBAHUE CTALMOHAPHBIX PEKHUMOB IIPOLIECCOB B PEAKTOPAX C
Memankoi. Onrucanne MUKpOKHHETUYECKMX 3aKOHOMEPHOCTEN MPOTEKaHUS TPOU3BOJIBHBIX
CIIO)KHBIX XMUMHMYECKHX pEeaKIuil B JKUAKOW pa3e uii MHOTOKOMIIOHEHTHBIX CHCTEM.
OnpeneneHne KIOYEBBIX KOMIIOHEHTOB CIIOKHBIX XMMMUYECKHUX pEaKLUil C MPUMEHEHUEM
METOZIOB JIMHEHHON aireOpbl - paHroB MAaTpPHUI] CTEXHOMETPUYECKUX KOA(PPHUIIMEHTOB
peakiuu. MareMaTHUeCKOe ONHMCAHUE pPEAaKTOPHOro Ipolecca ¢ pyOamkoil —ams
MIPOM3BOJILHOW CXEMBbI NMPOTEKAHUSI XMMHUYECKOW peakiuu. BbIOOp aJrOpuTMOB pelIeHHS
3aJjaud €  TPUMEHEHHEM  HMH()OpPMAIMOHHOW  MAaTpUIBl  CHUCTEMBl  ypaBHEHHH
MaTeMaTHYECKOTO0 OMMCAHUS W TPEACTABICHUS aJrOpUTMa PEUICHHs C MOMOIIBIO OJOK-
CXEMBI pacyeTa IpoLecca;

MaTE€MaTHYeCKOE MOJCINPOBAHUE HECTALMOHAPHBIX PEXKUMOB IPOLECCOB B PEAKTOpax ¢
Melankon. Maremarudeckass IIOCTAaHOBKA 3aJadyd Ul pEakUuu C IPOU3BOJIBHOMU
crexuomerpuueckoi cxemor. dopmynupoBka 3agaun Komm — 3agauum ¢ HaydaJbHBIMHU
yclnoBUAMHU. Pa3HOCTHOE MpeacTaBI€HUE CHUCTEMBbl OOBIKHOBEHHBIX TU(PEpeHINATbHBIX
ypaBHeHui. IlocTpoeHnne mHGOPMAMOHHON MaTpHIbl sl BBIOOpA ajJropuTMa peIieHHs.
I'paduueckoe mpeacTaBIeHUE AITOPUTMA PEIICHUS B BUIE OJOK-CXEMBI pacyeTa;
MaTeMaTHYECKOEe MOJICIMPOBAHUE CTAIlMOHAPHBIX PEKHUMOB B TPYyOUyaThIX pEaKToOpax ¢
IPSAMOTOYHBIM M IPOTHUBOTOYHBIM JBIKEHHUEM TEIUIOHOCUTeNnei. MareMarnueckas
[IOCTAaHOBKA 3aJa4d JUI1 pPEaKUUU C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOM.
®opmynupoBka 3anaun Komm — 3agaun ¢ HayalbHBIMU YCIOBHMSIMM U KpaeBOM 3a1aduu —
3aJjaud C KPaeBBIMH YCIOBUSMH. Pa3HOCTHOe mpeacTaBiIeHHE CHCTEM OOBIKHOBEHHBIX
middepeHnmanbHbX ypaBHeHu. [locTpoeHne WHGOPMAMOHHBIX MaTpHIl Ui BbIOOpa
anropuT™MOB peuieHus. ['paduueckoe mpeacTaBiICHUE AITOPUTMOB pEIICHHUs B BUIE OJOK-
CXEMBI pacyeTa;

MaTeMaTHYeCKOEe MOJICIIMPOBAHME HECTALMOHAPHBIX PEXHMMOB IPOLECCOB B TPyOUATHIX
peakropax M  YMCIEHHBIE QITOPUTMBl  JUCKPETH3alUU Ul PCIICHHUS  CUCTEM
muddepeHIManbHbIX  ypaBHEHMH €  YacTHBIMH  NIPOM3BOJHBIMH. Maremarndeckas
[IOCTAaHOBKA 3aJa4d JUI1 pEaKUUU C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOM.
®opMyIMpOBKa HAYaJbHBIX W TPAaHUUYHBIX ycinoBuil. [luddepenHnuanbible ypaBHEHUS B
YAaCTHBIX MMPOU3BOHBIX - AIUIMIITUYECKOT0, MapabOoIMYECKOro U TUIepOOINIECcKOro THUIIOB.
AJNTOpUTMBI peLIeHUs YpaBHEHUH mapabosindeckoro Tuma. MaTemartudeckas MO
XUMUYECKOTO IIPEBPALLECHUS B U30TEPMUYECKUX YCIOBUAX JUIsl HECTALIMOHAPHOIO IIpolecca
B TpyOdYaThIX ammaparax C Y4YeTOM IMpPOJOJILHOTO MEPEMEIINBAaHUS U C TNPUMEHEHUEM
ogHomapameTpuieckoil auddy3noHHO Momenu ANS  ONMMUCAHHUS TUAPOIMHAMHYECKOU
OOCTaHOBKHM B PEAKIIMOHHOM IIOTOKE. AJITOPUTMBI PEIICHUS B BHUJEC CUCTEM HEJIMHEHHBIX
YpaBHEHMH, a Takke OOBIKHOBEHHBIX TU((EpEeHINATbHBIX YPaBHEHUH IIEPBOrO U BTOPOTO
MIOPSIAKOB;

MaTE€MaTUYeCKOe MOJCIUPOBAHUE CTAlMOHAPHBIX PEKHUMOB IPOLECCOB HENPEPHIBHON
MHOTOKOMIIOHEHTHOM pekTH(HKanuu U adbcopOunu. MaTemMaTuiyeckoe OnMcaHue mpouecca
MHOT'OKOMIIOHEHTHOM peKTHU(HUKAIMK B TapeabuaTol KosoHHe. MozenupoBanue (HazoBOro
paBHOBECHs M IIPOLIECCAa MACCONEpPENayd Ha TApEIKaX B MHOTOKOMIIOHEHTHBIX CHCTEMaX.
Yder TeuoBbIX 0OamaHCOB Ha  Tapelkax IMpH  MOJCIUPOBAaHMM  Tpolecca B
pEKTU(UKANMOHHONW  KOJIOHHE. JIeKOMIO3MIIMOHHBIA ~ allTOPUTM  pacuera mpoiiecca
pekTH(UKanIMM B  KOJIOHHOM ammapare. MaremaTHYecKkoe OIMCaHHWe Ipolecca
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MHOTOKOMIIOHEHTHOM abcopOiuu B HacagoyHOW KoJIOHHe. MojenupoBaHue IMpoliecca
MHOTOKOMIIOHEHTHOM Maccolepefayd B CEKIMSIX HacaJOYyHOW KOJIOHHBI. AJTrOpUTM
pelieHust KpaeBOM 3ajaud JUIsl MOJEJIMPOBAaHUS Iporiecca aOcopOLuu B HAacagoOYHOMN
KOJIOHHE.

3.4. Ocnogvl onmumuzayuu XUMUKO-mexHoI02U4eCKUx npoyeccos:

e DpelleHHE  3aJad  ONTUMHM3aLUMU C  TEPMOAMHAMMYECKHMH,  TEXHOJOTMYECKUMH,
SKOHOMHUYECKUMH,  TEXHUKO-DKOHOMHUYECKMMU U  DKOJOTMYECKMMHM  KPUTEPUSAMU
ontumansHocTH.  Onrtumanehele  pecypcocOeperatomue XTI Bpeibop  kputepues
ONTUMANILHOCTH  (1IeNeBbIX  (yHKIMA). DOpMyJIMpOBKa MHOTOKPUTEPUATBHON 3amgauu
ontumuzani. OCOOEHHOCTH pELICHUs ONTHUMHU3AaUMOHHBIX 3amad XTIl mpu Hammuum
HECKOJIbKUX KPUTEPHEB ONTUMAJIbHOCTH, OBPAKHOM XapakTepe IeJeBod (YHKIMUA U
HaJIMYUU OTpaHUYEeHU 1-ro u 2-ro pona;

® ITOPUTMBI OJHOMEPHOM M MHOTOMEPHOM oNnTUMU3aUMh. MeTonbl CKaHUPOBAaHMS,
JIOKAJHU3alMK 3KCTpeMyMa, 30JI0TOro cedeHus u yucen OuboHauu B ciiyyae OJHOMEPHOM
ONTHMHU3ALMUA. MeTolbl MHOTOMEpPHOM ONTHMMHU3ALMU HYJIEBOIO, IEPBOITO M BTOPOTrO
nopsaakoB. CHUMIUIEKCHbIE, CIOy4yallHble M TpaJUEHTHBIE METOAbBl MHOIOMEPHOM
onTUMH3anuu. Meto mtpadHbIX QyHKIUI.

3.5. 3axnouenue:

e T[PUMCHEHUE KOMIBIOTEpHbIX Moxened XTIl mpu DOPOEKTUPOBAHMM XHMHYECKHUX
npou3BoacTB — B CAIIP. 3amaun cuctem aBroMatuszupoBaHHoro npoekruposanus (CAIIP)
U CTIPYKTypa CHCTEM KOMIBIOTEpPHOIO TMpoeKkTHpoBaHus. HWHpopmanmoHHoe W
Maremaruueckoe obOecneuenne CAIIP. ABTOMaTU3MpOBAaHHOE MPOECKTUPOBAHHE C
IIPUMEHEHNEM KOMIIbIOTepHBIX Mozenen XTII;

e T[pUMEHEHUE KOMIbIOTEpHBIX Mogenel XTIl mnpu ynpaBieHUHM TEXHOJIOTMYECKUMHU
npoueccamu — B ACYTIIL. KomnsrotepHoe MoaenupoBanue XTIl B pexume peanbHOro
BPEMEHH. Cucremsl IIPSIMOTO uppoBOro (KOMIIBIOTEPHOTO) yIIpaBICHUSA
TEXHOJIOTUYEeCKUMHU TpoueccaMu. OcoOEHHOCTH peanu3alil KOMIBIOTEPHBIX MoJernei
XTIl B aBTOMaTHU3MpPOBAHHBIX CHCTEMAaX YMPABICHUS TEXHOJOIMUECKHMHU IPOLIECCaMu
(ACVTII).

4. O0bem yueOHOM TMCUMILINHBI:

Bunast yueOHoii paboTh B 3auetHrix | B akanmem. B actponom.
eIMHUIIAX qacax qacax

O0masi Tpy10eMKOCTh AMCHMIIJIMHBI 110 3,0 108 81
y4eOHOMY IIaHy

Kounrakthas pa6ora (KP): 1,33 48 36
Jlexnuu (Jlek) 0,89 32 24
JlaGopaTopusbie 3ansartus (J1aod) 0,44 16 12
CamocrositensHas padora (CP): 1,67 60 45
Jlpyrue BUIbI CAMOCTOSATENILHONW PabOTHI 1,67 60 45
Bua koHTpoOas: 3a4eT / IK3aMeH _ 3auer ¢ _

OLICHKOH

AHHOTaNUA y4e0HOIl MPOrpamMMbl JUCHHUIIIMHBI
«J/IaGopaTopHblie padoThl 10 pusnyeckoit xumuu duomarepuaaon» (b1.B.07)

1. Heab AMCHMIVIMHBI — O3HAKOMHTb M PACKPBITH BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
OKCIICPUMCHTAJIbHBIX MCTOJ0B q)H3PI‘-ICCKOﬁ XUMHHU, HAYYUTH CTYACHTA BUJACTH obiactu 1
MMpEaciibl MNPUMCHCHUA 9THUX MCTOO0B HUCCIICA0OBaHUA, YCTKO IIOHUMAaThb nux
MNPUHIMITHAIIBHBIC BO3MOXHOCTH u OrpaHUYCHUA npu  pClICHUU KOHKPCTHBIX
OKCIICPUMCHTAJIbHBIX 3a/1a4.
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2. B pesyabTaTe M3y4eHHs JMCHHUILIMHBI 00y4aKOLIUIICA M0 MporpaMMe 0aKkajaBpuarta
JAOJIZKEH:
Obaaoams crnenyromumu npogeccuonanvuvimu (I1K) kommereHIIuAMU:

—  CIIOCOOHOCTBIO MPOBOJIUTH CTAaHAAPTHBIE U CEPTHU(PHUKAIIMOHHBIE UCIIBITAHHUS MAaTEPUAJIOB,
u3zenui u Texuonornyeckux npoueccon (I1K-17);

— TOTOBHOCTBHIO HCIIOJIB30BAaTh 3HAHUS OCHOBHBIX (H3MUECKUX TEOpUH IS peLICHHS

BO3HHMKAIOIINX (U3NYECKUX 3a7]ad, CAMOCTOATENBHOTO NpUOOpeTeHHst (U3NIECKUX
3HAHWUW, JJI1 TOHMMAaHUs TPHHIMIIOB PAaOOTHl MPUOOPOB M YCTPOMCTB, B TOM YHUCIIE
BBIXO/ISIIUX 32 IPEIeIbl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (I11K-19).

3uamo:

— TPUHIMIBI pabOTHI U CXEMBI UCIIOIb3YEMBIX H3MEPUTEIbHBIX YCTAaHOBOK;

— BO3MOXHOCTH  METOJIOB  CIIEKTPOXMMHHU JJIsi TIPOBEACHUS  KAYeCTBEHHOTO U
KOJINYECTBEHHOT'O aHalM3a XWMHUYECKHUX CHUCTEM, ONpEACTCHUS TEPMOIMHAMHYECKUX
CBOWCTB XUMHUYECKUX BEIIECTB;

— KOHJIyKTOMETPHUYECKUI U HOTEHIIMOMETPUUECKUI METObI HaXO0XKJICHUS
TEPMOJIMHAMHUYECKUX XAPAKTEPUCTHUK 3JIEKTPOJIUTOB (AKTUBHOCTEH M KOX(PPHUIMEHTOB
aKTUBHOCTH, KOHCTAHTBI IUCCOLUAIINN, TEPMOJMHAMUYECKUX XapaKTEPUCTUK PEaKIUN);

— (U3UKO-XMMHYECKHE METO/bI UCCIICAOBAHMS U aHaJIn3a (Pa30BbIX paBHOBECHUI B OHO- U
MHOT'OKOMIIOHEHTHBIX CHCTEMaX, ITyTH MOCTPOSHHs (Pa30BBIX AUAarpamMM COCTOSIHUS;

— DKCIEPUMEHTAIbHBIE METOJbl HM3YYCHHS KHUHETUKH XUMHUYECKUX PpEaKIHi, CIocoObI
OIpeIeJIEHUs] KOHCTAHT CKOPOCTEH 1 MOPSIIKA XMMUYECKUX PEaKIHii.

— KaJOPUMETPUYECKHE METOAbl ONpEACNCHHUS TEIIOEMKOCTH, TEIJIOBBIX 3(PQEKTOB U
JIPYTUX TEPMOXUMHUECKUX CBOMCTB U3y4aeMbIX 00BEKTOB.

Ymemu:

— TIPUMEHSTh TEOPETHYECKHE 3HAHUS W HKCIEPUMEHTAIbHBIE METOJbl HCCIIEIOBAHUS
(bu3nUecKoil XUMHUU NPU PELICHNH NPOo(ecCHOHANBHBIX 3a/1a4;

— chopmynupoBaTh MpoOieMy © OOOCHOBAaTH BBIOOP OSKCHEPUMEHTAIBHOTO METOAa
UCCIIEI0BAaHMSI, TOCTABUTh LIEJIU U 3a/1a41 U HAMETHTD MYTH UX JTOCTHKCHHUS;

— TIPOBECTH MAaTEeMaTHYECKyl0 00pabOTKy »SKCHEpUMEHTAJbHBIX JaHHBIX Ha 0Oasze
TEOPETUYECKUX 3HAHHN MO (PU3NIECKON XUMUH;

— TPEACTaBIATh JaHHbIE Ja0OpAaTOPHOTO HCCIENOBaHUS B Tpaduueckoi ¢opme M Ha
OCHOBE MOJTyYeHHBIX 3aBUCUMOCTEH OTIpeNIeNATh COOTBETCTBYIOILIHE
TEPMOJMHAMHYECKHE U KHUHETHUYCCKHE XapaKTEPUCTUKU XUMHUECKOW CHCTEMBI U
XMMHYECKOT0 MpolLecca;

— TPOBOJUTH aHAIN3 U KPUTHUYECKHU OLICHUBATD MOJyYCHHbIE SKCIIEPUMEHTAIbHBIC JaHHBIE,
00001maTh U fenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX SKCIEPUMEHTAIBHBIX METOJIOB (PU3NUECKON XUMHUHM IS
peleHHsI KOHKPETHBIX MCCIIEOBATEIbCKUX 3a/1a4;

— DKCHEPUMEHTAIbHBIMUA METOJaMH MCCIIEOBAHUS COCTOSIHUS XUMHUYECKOTO PaBHOBECHUS U
KUHETHKH XUMHUYECKOTO TpoIiecca.

— mpuemMamMu 00pabOTKM MOJTYYECHHBIX ONBITHBIX JAHHBIX JJIS BBISBJICHUS U YCTAHOBIICHUS
B3aMMOCBSI3€H MEX/ly TEPMOJAMHAMUYECKUMHU CBOMCTBAMU U (PM3UUECKUMHU ITapaMeTpaMu
nporecca;

— 3HAHUSIMH OCHOBHBIX 3aKOHOB (PM3UUECKON XUMHHU Ul COJIEPKATEIBbHON HHTEPIPETALuU
MOJIYYCHHBIX 3KCIIEPUMEHTAIILHBIX PE3yIbTAaTOB.

3. Kparkoe coaep:xaHue JUCHHUIIIMHBI

[Tpumenenue METO/IOB (U3UKO-XMMHYECKOTO UCCIIEI0BaHHSA st OTpeieeHus

TEPMOJANHAMHUYECKUX U KHHETUYECKUX XapaKTEPUCTUK XUMUUECKUX CUCTEM.
CnekTpoxuMH4YecKHe MeTOAbl HccjeaoBaHus. KadecTBeHHBI aHaIU3 BEILIECTBA

(ompeneneHre MEXBSACPHBIX PACCTOSIHUI, MOMEHTOB MHEpUuM Mojekyis). OmnpeneneHue

66



KOJIMYECTBEHHBIX  XAPAaKTEPUCTUK (CTENEHU AUCCOLMALMM W  KOHCTAaHThl  JAUCCOLIMALINHU
3IEKTPOJIUTOB, TEIUIOEMKOCTH BEILIECTBA).

JJleKTpOXMMHUYeCcKHe MeToabl HucciaeaoBanusi. Konaykromerpus. Ornpexaenenue
KOHCTaHTBl JWCCOIMAIIMN  CIIA0OTO DJJCKTPOIHTA, CTENEHH UCCOIMAINU, DIICKTPUUIESCKOM
MPOBOAMMOCTH  TpH  OECKOHEYHOM  pa30aBiICHHH  KOHAYKTOMETPUYECKUM  METOJIOM.
Horenunomerpusi. OnpeneneHue TEPMOAMHAMUYECKUX XaPAKTEPUCTHK XUMUYECKOW peaKINu
(AH®, AG°, A_s°), Temneparyphoro koddduumenta JIC (dE° / dT), crangaprroit DJIC (E°),
W3YyYCHHE BIUSHUS T100aBOK HA MOTEHIIUAT dJIEKTPOA.

da3oB0oe paBHOBeCHE B OTHOKOMIIOHEHTHBIX cucTeMax. PU3HKO-XUMUYECKUN aHAJIM3.
N3y4yeHne 3aBUCHMOCTH CBOWMCTB cHCTEMBbI OT €€ cocraBa. Kpusble oxnaxiaeHus. OnpeneneHue
cocTaBa 3BTEKTHYECKON cMmecu. [locTpoeHune nuarpamMM KUNEHUS M JAMArpaMM IUIABKOCTH IS
OuHapHBIX cucTeM. OTpaHUYEHHAs PACTBOPUMOCTh B TPEXKOMIIOHEHTHBIX CHCTEMAaX.

Xumuueckoe paBHoBecue. OrnpeselieHHEe KOHCTaHThl XHWMHUYECKOIO paBHOBECHS U
TEIIOBOTO 3P deKTa XUMUUECKON peakluy Ha PUMEPe PEaKkiuil pa3ioKeHU .

Tepmoxumusi. Kanopumerpus. Ornpenenenue TEIJI0EMKOCTH BEILECTB
KaJIOPUMETPUUECKUM METOJIOM.

4. O0beM y4eOHOI TUCHUNIMHBI:

Bcero 4 cemecTtp S cemecTp

Bunast yueOHoI paboThI
3ad4. €/./aK. yac | 3ad. ei./aK. dyac 3ad4. e1./aK. yac

OO0uas Tpy10€eMKOCTb 1M CHUILTHHBI

4,0 /144 2,0/72 2,0/72
1o y4e0HOMY INIAHY
Konraktnas pa6ora (KP): 1,78 / 64 0,89 / 32 0,89 / 32
Jlaboparopusie 3ansTus (J1ad) 1,78 / 64 0,89/32 0,89/32
CamocrositesbHas padora (CP): 2,22/ 80 1,11/ 40 1,11/ 40
Buja konTpoJisi: 3a4er / 3k3amMeH — 3a4er 3a4yer
Bcero 4 cemecTp S cemecTp

Bunast yueOHoii paboTh
3a4. elI./acTp. 4ac | 3ad4. e1./acTp. yac | 3ad. e1./acTp. yac

OO0mas Tpy10eMKOCTb

4,0/ 108 2,0/54 2,0 /54
AUCHUILINHBI 10 Y4e0HOMY TUIAHY
Konrakthas patora (KP): 1,78 / 48 0,89 /24 0,89 / 24
Jlaboparopusie 3ansTus (J1ad) 1,78 /48 0,89 /24 0,89 /24
CamocrositenbHas padora (CP): 2,22/ 60 1,11/30 1,11/30
Buj koHTpoOJIS: 3a4eT / IK3aMeH - 3auer 3auyer

AHHOTANUA padovell MPOrpaMMbl TUCHMILIHHBI
«Oprannyeckasi XuMHs B TexHo10run omomarepuasion» (b1.B.08)

1. Heab JMCHMIVIMHBI — TPHOOpETeHHE OOYYaIOIUMHCS 3HAaHUH O CTPOCHHH
OpPraHUYeCKUX COCAMHEHHUH, OCHOBHBIX XMMHMYECKHX CBOMCTBAaX pPAa3JIMUYHBIX KIJIACCOB
OpPraHUYECKUX COCIMHEHHA W METOJaX HMX IOJyYeHHs, KaK MPOMBIIUICHHBIX, TaK H
1a00paTOPHBIX.

2. B pe3yabTarte M3y4eHHs AMCOMILIMHBI 00y4alOLIHiicA MO0 MporpaMMe 0aKkajaBpuarta
HOJIKeH:

Obnadams cnenyromumu npogeccuonanvuvimu (I1IK) kommnereHIusIMU:

— CHOCOOHOCTBIO TUIAHUPOBATh M TPOBOJUTH (PU3MUECKHE M XUMHUYECKUE HKCIEPUMEHTHI,
IPOBOJIUTH 00pabOTKy MX pEe3yJbTaTOB U OILCHUBATH MOTPEUIHOCTH, BBIABUIaTh TMIIOTE3bI
yCTaHABJIMBATH TPAHULIBI UX IPUMEHEHUS, IPUMEHSATh METO/Ibl MATEMaTUYECKOIO aHAIN3a U
MOJEJIMPOBAHUS, TEOPETUUECKOTO U dKCIiepuMeHTanbHOro uccienoBanus ([1K-16)
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— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHMsI CBOMCTB XMMMYECKHUX DJIEMEHTOB, COCIUHEHUM U
MaTepHalioB Ha MX OCHOBE ISl pelIeHus 3a1a4 npodeccuonanbhoi aesrenbHoctu (ITK-18)
— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO HHPOPMALINIO, OTCUECTBEHHBIN U 3apyOeKHBIN
onbIT 10 TemaTuke uccnenoBanus (I1K-20).
3nams:
— TEOpPEeTUYECKHE OCHOBBI
COCIUHECHUI;
— CHOCOOBI TMOJyYeHHs M XUMHUYECKHE CBOWCTBA OCHOBHBIX KIACCOB OPraHUYECKHUX
COCIUHECHUI;
— OCHOBHBIE MEXAHU3MBbI IPOTEKAHUS OPTaHUYECKUX PEAKIIU;
Ymemy:
— IPUMEHATh TEOPETUYECKHE 3HAHUS AJI1 CHHTE3a OPraHUYECKHX COEAMHEHUH pPas3InYHBIX
KJIACCOB;
— aHaJIM3UPOBaTh U MPECKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHNYECKUX COEINHEHUN;
— COCTaBJIAATb CXEMbI CUHTE3a OPraHUYECKUX COEIMHEHU, 3alaHHOTO CTPOCHHS;
Braoemy:
— OCHOBaMH HOMEHKJIATYPHI U KIACCU(PUKAIIMA OPTraHUYECKUX COCIUHEHHA;
— OCHOBHBIMH TEOPETUUYECKUMU NPEICTABICHUAMH B OPraHUYECKON XUMHUH;
— HaBBIKAMU 00OCHOBAHUS PAIIMOHAIBHBIX CIIOCOOOB MOJTYYECHUSI OPTaHUUECKUX BEIIECTB.
3. Kparkoe coaep:xaHue JUCUHUIIIMHBI
I'anorenonpousBoansie. Knaccudukanums. Homenknatypa. ANKWI- ¥ aUTWITaJOTCHHIBL.
apoMaTH4ECKHe raJIOr€HU/IbI. N3omepus. Homenxknarypa. Crioco6b1 MIOJIy4EHUS.
[IpocTpaHCTBEHHOE U 3NEKTPOHHOE cTpoeHHe. Pu3nuecKkue CBoOWCTBA. Peakiuu HyKiIeo(pHIbHOTO
3aMelieHus u otieruieHus. [lonsatue Hyki1eopUILHOCTH U OCHOBHOCTH peareHTOB. AMOUICHTHBIE
HyKJIeopuabHbIe peareHTsl. CHHTE3.
DNEMEHTOOPraHUUYECKUE COEAUHEHUs. THIbl CBA3€H B 3JIEMEHTOPTaHUYECKUX COECTUHEHMSX.
CriocoObl mostydeHust IMTHIi- 1 MarHUMopraHnyeckux coequHenuil. Peakuus ['puHbsipa, MEXaHU3M.
Peakiun ¢ kapOOHUIIBHBIMH COCTUHEHUSMHU.
Crnuptel. @enonsl. [Ipocteie 3¢dupsl. DnokcucoeauHeHus. Aybaeruabl, KeToHbl. KapOoHOBBIE
KHCIIOTBI M MX IpOU3BOJHBIE. B KaXIoMm Kiacce paccMaTpUBAIOTCS CIEAYIOLIUE pPa3/eibl:
U30MEpHs, HOMEHKJIAaTypa, (u3nyeckue U XUMHUYECKHE CBOMCTBA, CHOCOOBI MOMYYCHHUS.
Mexanusmsl peakiuil. CUHTE3.
KapOoHOBBIE KHCIOTBI M WX NPOU3BOAHBIE. B KakJOM Kilacce paccMaTpUBAIOTCS CIICAYIOLIHE
pas3ziensl: u3oMepusi, HOMEHKIaTypa, (PU3NUYeCKue U XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYEHHUS.
Mexanusmsl peakiuil. CUHTE3.
ManonoBsiit 3¢up. [Monyuenne. Ctpoenne, CH-KucnotHocTs. Peakiuu koHAEHCAIIMH MaJIOHOBOTO
s¢upa 1 MaJIOHOBON KUCIIOTHI C allbJieTuaMi. AMUHOKUCIIOTHL. JIMKapOOHOBbBIE KHUCIOTHI.
A3sorconepxkaiue coenquHenus. Hutpocoennnenus. AMuHbl. B kakaoM kinacce paccMaTpuBaroTCs
CIICAYIOIIHNE pa3/iesbl: H30MEpHsl, HOMEHKIATYpa, (PU3NYECKHe U XMMUYECKHE CBOMCTBA, CIIOCOOBI
nostydyeHusi. Mexanusmsl peakuuid. CuHTes.
A3a- 1 1Ma30COeIUHEHUS.
[TonyueHue nMa30COEOUHEHUN peakUUel IUa30TUPOBAHMSA: YCIOBUS IIPOBEIACHUS DPEAKLUU WU

CTPOCHUA U CBOICTB PAa3JIMUHBIX KJIACCOB OPraHUYCCKHUX

MexaHu3M. @Pusndeckue CBOMCTBAa. XHMHUYECKMEe cBoiicTBa. I[loilydeHue © INpUMEHEHHE
azocoeHeHU. CHUHTE3.
4. O0beM y4eOHOI TUCHUNIMHBI:
B 3ageTHBIX B akanem. B actponom.
Bun yue6HO# paboThI €AMHULIAX yacax yacax
O0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 6,0 216 162
y4eOHOMY IIaHy
Konrakthas pa6ora (KP): 2,22 80 60
Jlexumn (Jlek) 1,33 48 36
[Ipaktnueckue 3ansarus (I113) 0,89 32 24
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JlaGopaTopusbie 3ansatus (J1ad) - - -
CamocrositesnbHas padora (CP): 2,78 100 75
Jlpyrue BUJbI CAMOCTOSITENIbHONM PabOTHI 2,78 100 75
Buja xonTpoJisi: 3a4er / 3k3aMeH 1,0 IK3aMeH IK3aMeH
36) 27

AHHOTaNUA padovell MPOrpaMMbl JUCHMILIHHBI
«AHCTpyMEeHTAIbHBIE METO/IbI XUMMUYECKOT0 aHAJIN3a B TEXHOJIOTHN 0HOMATEPHATIOB)
(b1.B.09)

1. Heab AMCHUIUIMHBI — TIPUOOPETEHHE OOYYAIOUIMMHCS 3HAHUN MO OCHOBHBIM T'pyIIam
METOI0B XMMHUYECKOTO aHaJIN3a, HanboJjee MHUPOKO MPUMEHSEMBIX B MIPOMBIIIICHHOCTH
U HCCIIEIOBATENbCKOM paboTe, a Takke KOMIIETEHIMH, HEOOXOJUMBIX XHMHKaM-
TEXHOJIOraM BCEX CIELUAIbHOCTEN I PELIEHUS KOHKPETHBIX 33aJad XMMHUYECKOIO
aHaJIn3a.

2. B pe3yabTaTte M3y4eHHs AMCHMILIMHBI 00y4alOLIHiicA MO0 MporpaMMe 0aKkajaBpuarta

HOJIKeH:
Obaaoams crnenyromumu npogeccuonanvuvimu (I1K) kommereHIuAMU:

— CHOCOOHOCTBIO TPOBOAWUTH AHAIM3 CBIPbS, MaTepHaiOB W TOTOBOH MPOIYKIIMH,
OCYIIECTBIIATh OLIEHKY pe3yipTaToB aHanusa (I1K-10);

— CHOCOOHOCTBIO IUIAHUPOBATh M TNPOBOAUTH (PU3UYECKHE U XUMHUYECKHE 3KCIIEPHUMEHTHI,
MPOBOJUTH 00pabOTKYy pe3yJbTaTOB M OIEHUBATH NOTPEIIHOCTH, BBIJBUTATh THUIIOTE3bI H
YCTaHABJIMBATh I'PAHUILBl UX IPUMEHEHUS, IPUMEHATh METO/Ibl MATEMAaTUYECKOT0 aHAIN3a U
MOJEJIMPOBAHUS, TEOPETUUECKOT0 U FKciepuMeHTalibHOro uccinenoanus (I1K-16);

— TOTOBHOCTBHIO NPOBOAMUTH CTaHAAPTHBIE M CEPTH(PUIMPOBAHHBIE MCIBITAHUS MAaTEPUANIOB,
u3enui u TexHonaoruyeckux mnpoueccon (ITK-17).
3nams:

— TEOpPEeTUYECKHE OCHOBBI METOJ0B HMHCTPYMEHTAJbHBIX METOJOB XUMHUYECKOIO aHaJINn3a
(MMXA);

— mporecchl (GOPMUPOBAHUS AHATUTHYECKOTO CUTHANA B pa3nuuHbix UMXA;

— pPaccMOTpEeHHUE MPUHIIUIIOB U3MEPEHUI B CTaHAAPTHHIX IPUOOpax;

— ocHoBbI MeTposorud UMXA B cootBercTBUM ¢ pekomeraauusimu MHOTTAK.

Ymemo:

— TPUMEHATh TPHOOPETEHHbIE TEOPETHYECKHE 3HAHMA W MPAKTUYECKHE HAaBBIKM B
npoeCCUOHATBHON JESITEIBHOCTH JUISL PEIICHUS KOHKPETHBIX XHMHUKO-aHAIUTHYECKUX
3ajady;

Bnaoemy:

— Meronosorued MMXA, mnpoko UCIIOIb3yEMBIX B COBPEMEHHON aHAIIMTUYECKON MTPAKTHKE;

— cHucTeMoii BEIOOpa METO/1a KAaUeCTBEHHOTO U KOJIMYECTBEHHOT'O XUMHUYECKOT0 aHAIIN3a;

— OLICHKOM BO3MOXHOCTEN METOJa aHaJIN3a;

— OCHOBHBIMH CIIOCOOAMHM METPOJIOTUYECKOH OOpabOTKM pe3yabTaTOB KOJIMYECTBEHHOTO
XUMHUYECKOI0 aHaJIN3A.

3. Kparkoe coaep:kaHue IMCHHUIIJIMHbBI:

Oo6mas xapaxktepuctuka VMMXA. OCHOBHBIE HCTOYHUKH IOIPEHIHOCTEN pe3yIbTaTOB
aHanmm3a U crnocoObl ux oneHkd. OneHka mpeaena oOHAPYKEHHsI C HCIOIb30BaHUEM (OPMYJIBI
Kaiizepa u cTaHIapTHOTO OTKJIOHEHHS MUHUMAJIbHOIO AeTekThpyemoro curHana no MIOITAK.
JluHelHBI NUAna30H oIpeneNnsieMbIX KoHIeHTpanuid. CTangapTHbele o0pa3bl coctaBa. OCHOBHBIC
AHAJTUTUKOMETPOJIOTHYECKUE XaPAKTEPUCTUKA METOAOB M PE3yJIbTaTOB aHalU3a, CIIOCOOBI HX
OLIEHKU: Tpenen oOHapyXKeHus, KOd((UIMEHT YyBCTBUTEIBHOCTH, TPAHUIBI JAHANA30HOB
OIIPEAEIAEMBIX COJEP)KAHUMN, CEJIEKTHUBHOCTh, IPELHU3HMOHHOCTb, MPAaBHWIBHOCTb, 3KCIPECCHOCTb.
Mertoabl npo6ooTOopa, pa3iereHuss U KOHIEHTPUPOBAHHUS BEIIECTB.
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Mertononoruas MUMXA. Ilpuembl KOJIWYECTBEHHBIX H3MEPEHMH (METOJA TIpalyHupOBOYHOMI
3aBUCMMOCTH BHEIIIHETO W BHYTPEHHErO CTaHIapTa, MeEToA J00aBOK). AHAJIUTUYECKHE U
METPOJIOTUYECKUE XAPAKTEPUCTUKH PA3IMYHBIX HHCTPYMEHTAJIbHBIX MeTonoB. IloHsTHE 00
artecToBaHHOU Metoauke. [Ipobremsl BIOOpa MeToaa ananuza. O6o0mennsie ceeaenust o [OCT P
HCO 5725 (2002).

OO0mrast XapakTEepUCTHKA CIIEKTPAJIbHBIX METOAOB aHanu3a. Kinaccudukanus cekTpaibHbIX
METOAOB aHanu3a. [lodydyeHne XUMHKO-aHATUTHYECKOW HMH(POpPMALMU MpH B3aUMOJCHCTBUU
JIEKTPOMAarHUTHOTO H3JIy4E€HUS C BEIIECTBOM. ATOMHAs U MOJEKYJIApHAs CIEKTPOCKOMMSL.
AOGCOpOIMOHHBIE ¥ YMUCCHOHHBIC METO/IbI AaHATTN3A.

ATOMHO-DMHCCHOHHBIA  CHEKTpPaJIbHBI  aHanu3. TeopeTudeckue OCHOBBI ATOMHO-
SMHCCHOHHOTO CIIEKTPAJbHOTO aHanu3a. VICTOYHMKM BO30yXIeHHs crekTpoB. KauecTBenHas
XapaKTepUCTHKA aHAJIUTHUYECKOTO CHUrHaja. VHTEHCHBHOCTb CHEKTpPAJIbHBIX JIMHUN Kak Mepa
coJiepKaHus dyeMeHTa B npoOe. DakTopshl, BAUSIOMME HA MHTEHCHUBHOCTD CIIEKTPAJIbHBIX JTMHHM.
CrnekTpaibHble TPUOOPHI M CIIOCOOBI PErHCTPALMU  CIEKTpa. paciuppoBKa SMHCCHOHHBIX
CIEKTPOB M HICHTU(UKAIUSA DJIEMEHTOB MO HUX CHEKTpaM. ATOMHO-DMHUCCHOHHBIA aHalu3 C
MHIYKTUBHO CBSI3aHHOH Tu1a3moil. KonmudecTBeHHbIN aHamu3. ATOMHO-IMHCCHOHHAs (POTOMETpUs
IUIaMeHU. ['a30Bble IUIaMeHa Kak BHUJbl HU3KOTEMIIEPaTypHOM IUIa3Mbl. BloOK-cxema NjaMeHHOIo
¢doromerpa. Bo3mokHOCTH MeTOIAa W €ro OrpaHMYeHHs. AHUOHHBIM M KaTHOHHBIA 3((EeKTHI.
O6nactu npuMeHeHusl.

AToMHO-abcopOIOHHast ~ crekTpoMeTpusi.  OOmas — XapakTepucTHKa  MeToja u
aHAJTMTUYECKOro curHana. llormomeHne 3MeKTpOMarHuTHOTO U3JIy4YEeHHUs CBOOOTHBIMU aTOMaMH.
bnok-cxema npubopa. McTouHMKM MOHOXpoMaTHuecKoro usnmydeHus. CrnocoObl aToMH3anuu
npoObl. CpaBHEHHE AaHAIUTHYECKUX XapaKTEPUCTHK METOAOB aTOMHOW abcopOIMM W aTOMHOU
SMUCCHH.

AHanuTHuyeckass MOJIEKYyJIIpHasi CHEKTPOCKONUsA. MeTonbl ONTHYECKON MOJIEKYIISIPHOI
CIEKTPOCKONMHU. XapaKTepUCTHKA AHAIMTUYECKOrOo curHaia. lloryiomeHune 31€KTpOMarHMTHOTO
U3IIyYEHUsl MOJIEKyJIaMH. OJIEKTPOHHBIE MEPEXOAbl U CHEKTPBI IOTJIOLIEHUS MOJEKYJ. 3aKOH
Bbyrepa-Jlambepra-bepa. Mounspubiii koadduuuent nornomenus. CrnekrpodoTomMeTpudeckuii u
doromerprueckuii ananu3. ONTUMU3AUS YCIOBUN aHAINTHYECKUX omnpenesneHuit. OTKIOHEHHs OT
3akoHa byrepa-JlamOepra-bepa. Anmaparypa ans crnekTpo- ¥ (QOTOMETPUYECKUX H3MEpPEHHI.
Tounocts pe3ynbTaToB ¢oromMerpuueckux omnpexaeneHuid. Juddepennuansas ¢GoToMeTpus.
Metoab! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHUSI.

Onyopumerpudeckuid aHanu3. llpupoma aHaJIMTHUECKOro cUTHaja (IyopeclueHIud |
dochopecriennmn. KBaHTOBBIH U DHEPreTHYECKHd BBIXOAbL. DaKTOpPbHI, BIMSIONIME Ha
MHTCHCUBHOCTh  (uiyopecueHIMH.  TemmeparypHoe W KOHIEHTPAlMOHHOE  TYIICHHE
¢dnyopecueHy. 3epKalbHAsh CHMMETpPHUSl CIIEKTPOB TMOTJIOIIEHUS M UCIyCKaHHUs (IpaBUIIO
JleBmmHa). 3akoH BaBuioBa. Cxema QuyopumeTpuueckux u3MepeHuil. BviOop mepBuUUHOro u
BTOPUYHOTO CBETOMUIBTPOB. I'palyupoBOYHas 3aBUCMOCTb U KOJTMYECTBEHHBIHN aHAIIN3.

TypOounumerpuueckuid u HedeloMeTpHUUSCKUd MeToAbl aHanu3a. PaccesHue cBeTa
JUCTIEPCHBIMU cucTeMaMu. CBsI3b ONTUYECKON MJIOTHOCTH AUCIIEPCHON CUCTEMBI C KOHLIEHTpaluen
ompenenseMoro BemectBa. KoappHUIMEHT MyTHOCTH CHCTEMBL. TEOpeTHYeCKHEe OCHOBBI
Typoumumerpun U Hedenomerpuu. YpaBHeHue Pones. CpaBHuTenbHas —XapaKTepUCTHKA
AHAJTUTUYECKUX CUTHAJIOB B TypOuaumerpuu U Hedermomerpuu. TpeOoBaHus, NpeabsABIseMble K
UCIOJIb3YEMBIM aHATUTUUECKUM PEAKIIUAM.

OOmast xapakTepUCTHKa HIIEKTPOXMMHUYECKUX METOJOB aHaju3a W HX Kiaccudukanus.
Knaccuukanuss 31eKTpoJOoB B AIIEKTPOXMMUYECKMX MeTofax aHanuza. [lomspusyembie u
HENoJIIpU3yeMble IEKTpoabl. lcrnonb3yemble XUMHYECKHE M DJIEKTPOXUMHUYECKHE PEaKIHH,
TpeOOBaHuUs, PEIbABIIEMbIE K ’TUM peakuusiM. Bosmoxxnoctn OXMA.

KonnykromeTpuss © KOHIYKTOMETpHUYECKOe TUTpoBaHue. OO0Imas XapakTepUCTHKa METOAA.
AHanUTUYECKUH CUTHAl B KOHAYKTOMETPUHU. Y7elbHas M DKBUBAJEHTHAs AJIEKTPOIPOBOIHOCTD
pacTBOPOB  3JIEKTPOJIMTOB. [lonBMKHOCTH ~ HOHOB. IIpsimast ~ KOHIOYKTOMETpUS U
KOHAYKTOMETpHUUYECKOe TUTpoBaHue. Kpusble TuTpoBaHus. PakTOphl, BIMSIOIINE HAa BUJ KPUBBIX
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tuTpoBaHus. llpuHLMIUaANbHAsT cXemMa YCTAHOBKM JJI KOHAYKTOMETPUYECKHMX H3MEpPEHU,
HCIIONIb3yEMBIE dJIeKTpoabl. Bo3moxkHocTH Mertona. Ilpumeps! ompeneneHuil. BeicOko4acTOTHOE
TUTpOBaHue. Bo3MOKHOCTH MeTOAA.

[ToreHnmomeTpuss ¥ NOTEHLUMOMETPUYECKOE TUTPOBAHHUE. MHIMKATOPHBIE 3JIEKTPOABI H
JJIEKTPOAbl cpaBHEHHUdA. lloTeHmman »siekTpoja Kak aHanUTUYeCKUM curHail. Honomerpus.
JlonHaHoBckuil M auddy3uoHHbI noTeHMansl. Kinaccupukanus HOHOCETEKTHBHBIX 3JIEKTPOIOB.
VYpaBHenue Huxonbckoro-OiizeHMaHa. MeTolbl KOJWYECTBEHHBIX OIPEAEICHUM M YCIOBHUS X
npuMmeHeHud. llpsamas norenunomerpus (pH-metpus, unoHomerpus). Bo3moxHocTH MeToza.
Mertoab! TuTpoBanus. O6paboTka KPUBBIX MOTEHIIMOMETPUYECKOT'O TUTPOBAHUSI.

Bonbramnepomerpuyeckre Meroabl aHanuza. Knaccuueckass mnomnsporpadus. Ilomspo-
rpamMMbl. MHTepnperanus mnomsiporpamm. OCTaTO4YHBI M KOHJEHCATOPHBIM TOKU. YpPaBHEHHE
nossiporpaduueckoit BonHbl ['eiipoBckoro-MnbkoBrua. [ToTeHIIMAN MOMTYBOTHBI KaK Ka4eCTBEHHAS
XapaKTepUCTHKA AHAIUTUYECKOTO cHUrHana. BriOop u HasHadeHue nossiporpaduyeckoro (osa.
[Tpenenpubiit AU y3nOHHBIN TOK KaK KOJTUYECTBEHHAsI XapaKTEPUCTUKA aHAIMTHYECKOTO CUTHAA.
Amnepomerpuueckoe THUTpoBaHue. OOIas XapaKTepHCTUKAa METO/a U aHAIMTUYECKOTO CHUTHAJA.
Bri6op ycnoBuii amnepomerpudecknx n3MmepeHuid. [IpuHumnuanpHas cxema aMIepoMeTpHIECKOro
tutpoBanus. Kpussle TuTpoBanus. IIpuMepsl IpakTHUECKOTrO UCIOIb30BAaHUS METOA.

Kynonomerpuueckuii MmeTos aHaiausa

Knaccudukanus MmetonoB KynoHomeTpun. KoanuecTBoO 3IeKTpHUECcTBa KaK aHATUTUYECKUN
curHai. IlpsMass KyJOHOMETpUS U KyJIOHOMETPUYECKOE TUTpoBaHHe. Pacder kosmuecTsa
NIEKTPUYECTBA, 3aTPAUYEHHOINO HA  DJJIEKTPOXMMMUYECKYI0 peakuuio. KyrnoHomerpuueckoe
TuTpoBaHue. BrpiOOop Toka  anmekTponmsa. IlpuHIuMnNuanbHas ~— cXemMa  YCTaHOBKH  JUIA
KYJIOHOMETPUYECKOI O TUTPOBAHUS. [IpakTueckoe IIPUMEHEHUE METOoAA.
DnexkrporpaBuMeTpudeckuil anamu3. O0Imas XxapakTeprucTuKa METo/1a M aHATUTUYECKOTO CUT'HATIA.

OOmast  XapakTepHCTUKAa XpOMAaTorpauyeckux MeToA0B. TeopeTHUecKHe OCHOBBI
Xxpomartorpaduyeckux MeTomoB. Xpomarorpamma. Ilapamerpsl yaepskuBanusi. KauecTBenHas u
KOJIMYECTBEHHAs] XapaKTEPUCTHKH AHAIUTHYECKOTO CHUTHaja B KOJIOHOYHOH Xpomarorpaguu.
®U3NKO-XMMHUYECKHE OCHOBBI Xpomartorpaduyeckoro mpouecca. Kiaccupuxanus MeTomoB
XxpoMartorpaduu TO arperaTHOMy COCTOSHHIO (a3, M0 MEXaHM3MYy pa3JeleHUus U CIOoco0y
oopmienus npouecca. CTeneHb pas3ieieHus U Kputepuil cenektuBHOCTH. Kpurepuii paszaenenus.
OnTumu3aius mporeccoB pazaencHus cmeceit Bemects. Koaddunment pacnpenenenus. OcHOBHOE
ypaBHeHHe XxpomaTtorpaduu. CBs3b (HOpMBI BBIXOJHOW KPHUBOH C HM30TEPMOM pacmpenencHus B
KOJIOHOYHOH Xpomartorpaduu. BricoTa, SKBHBaJIeHTHasi TeOpeTHUecKoi Tapenke. Kunermueckas
Teopust xpomarorpaduu. YpasHenue Ban-/leemrepa.

lazoxunkoctHass xpomatorpadus. OOmias xapakTepucTuka MeToza. llpuHIMNuanbHas
cxema razoBoro xpomarorpada. YCTpoicTBO M HazHaueHUe y3J0B Xxpomatorpada. TpebGosanus,
MpeIbsIBIsEMbIE K HEMOJBIKHOW M TOIBIWXKHOW (asam. JleTekTopsl. MeToapl MACHTU(DUKAIMH
BEIIECTB B ra3oBoi xpomarorpaduu. MneHTudukanus KOMIIOHEHTOB pa3/esieMbIX CMeced ¢
MIOMOIIBIO JIOTapU(MUYECKUX HHIEKCOB yaepxuBaHusa. CrocoObl KOJIMYECTBEHHOI'O aHAJN3A.
[TpumMepbl MPaKTHUECKOTO NCIIOIB30BAHUS Ta30BOM XpoMaTorpaduu.

XKunkoctHas xpomartorpadus. Krnaccudukauus MeTOm0B XKUAKOCTHOH XpomaTorpaguu.
Ocob6ennoctu BOXKX. [MpuHnunuanbHas cxema >KUAKOCTHOrO Xxpomarorpada. TUmbsl 1eTeKTOpoB B
BDXX. XwunkoctHo-agcopOuumonnas BOIXKX. HopmanbHo-¢a3oBbiii u  oOparieHo-(ha3oBbIi
BapUaHTBI: COPOEHTHI, OIIOCHTHI, pa3zenseMble BemlecTBa. YpaBHeHue Hokca. Metoas
UACHTHU(HUKAIIMN BEIMIECTB M KoJM4YecTBeHHoro ananmu3a B BOXX. I[lpumepsl mpakTH4eCKOTO
ucnonb3oBanuss BOXKX. PacnpenenutensHas Oymaxknas xpomarorpadus. KauectBeHnas u
KOJIMYECTBEHHAs] XAPaKTEPUCTUKH aHaTUTH4YecKoro curHama. OOmacte mnpumenenus. ['emb-
xpomarorpadusi. [logsmwknas u HenoaBrkHas ¢a3pl. OOIIEe ypaBHEHHE, ONMUCHIBAIOIIEE MPOIEce
renb-xpomarorpaguu.  Bo3moxHOcTH — remb-xpomatorpaguu.  Ilpumepbl  mpakTHYECKOTro
ucnonb3oBanus. MonooOMeHHass um woHHas xpomarorpadus. TpeOoBaHus, TpeaAbsSBIsSEMbIE K
peakusM HOHHOTO oOMeHa. OCOOEHHOCTH MOHOOOMEHHOH XpomaTorpaduu. KoHcTranta HOHHOTO
obmena. M3orepmbl moHHOro oOMeHa. KatnoHuTtsl u aHMOHHUTHL. KOd(QPHUIHMEHT CETeKTHBHOCTH.
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HNonnass  xpomatorpadus.  brnok-cxema  monHoro  xpomarorpada. Pasgensionme u
KOMIIEHCAIIUOHHBIE KOJIOHKH. AHAaJIUTUYECKHE BO3MOKHOCTH METO/1A.
ABTOMAaTHYECKM M aBTOMAaTU3MPOBAHHBIN aHanu3. [lpyrue wmertonasl aHaiu3a. JlMCKpeTHBIE
aBToMaTudyeckue aHanuszartopel. IIpuHnun pelictBusa. HenpepsIBHBIM NPOTOYHBIA aHAIU3 H
MIPOTOYHO-UHKEKIIMOHHBIN aHanu3. [loHsaTue 00 aHaMUTUYECKON Macc-ciekTpomeTpun. CyIHOCTh
MeToa. AHaJIU3 OPraHUYEeCKUX BEIIECTB. DJIEMEHTHBIN aHaIN3.

4. O0beM y4eOHOI TUCHUNIMHBI:

. B 3agernbix | B akagem. | B actpoHOoM.
Bunast yueOHoii paboThl
eIMHUIIAX Jacax qacax

OO0mas TpyA0eMKOCTb JMCIUILIHHBI 110 3 108 81
y4eOHOMY IIaHy

Konrakthas patora (KP): 1,33 48 36
Jlexuun (Jlek) 0,44 16 12
JlaGopatopusbie pabotsl (JIab) 0,89 32 24
CamocrositesnbHas padora (CP): 1,67 60 45
CamocTosTenbHOE U3YUEeHUE Pa3/IesioB 1,67 60 45
JUCLUUIUIAHBI

Bua koHTpoOJA: 3a4eT / IK3aMeH _ 3auer ¢ _

OLICHKOM

AHHOTANUA padovell MPOrpaMMbl TUCHMILIHHBI
«JkoJiorusi B TexHoaoruu ouomarepuasion» (b1.B.10)

1. Heab AMCHUILUIMHBI — ¢HOPMUPOBATH Y 00YUAIOIIErOCs NPEACTABICHUE O COBPEMEHHBIX
HKOJIOTHYECKUX TMpodiieMax, O (U3UKO-XUMHUECKUX IMpOIeccax, MPOTEKAIOMUX B
pa3NUYHBIX KOMIIOHEHTAaX OKpYKAaloImled Ccpeapl W O CTENEHH AaHTPONOTeHHOTO
BO3/ICUCTBUS HA 3TH IMPOLECCHI; BEIPAOOTATh Y CTYACHTOB HaBBIKA CUCTEMHOI'O MOAX0Ja
K M3YYCHMIO M PELICHUIO HKOJOTMYECKUX MpoOJIeM, BO3ZHUKIIMX B pe3ysbTaTe
MPOMBIIIJICHHO-XO35IICTBEHHOW ~ JICATENbHOCTH  YeNOBEKa, Pa3BUTh  MBIIUICHUE,
MO3BOJISIONIEE NPABWIBHO OLEHUBATh JIOKAJIbHbIE M OTJAJICHHBIC IIOCIEICTBHA
IIPUHUMAEMBIX PELICHUN Ul OKPYKAIOLIEN CPEIbl U YEIIOBEKA.

2. B pe3yabTaTte M3y4eHHs AMCOMILIMHBI 00y4alOIIUiicA MO0 MporpaMMe 0aKkajaBpuarta
HOJIKeH:

Obnaoamse cnenyrommmu oowenpogeccuonanvuvimu (OIIK) u npogeccuonanvnvimu (1K)

KOMITETCHIIMSMHU:

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHUS O COBPEMEHHOM (HU3MUECKOW KapTHHE MUpA,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMU BEIIECTBA JJIsi MOHUMaHHA
OKpy>Karolero Mupa u ssieHuit npuposl (OI1K-2);

— TOTOBHOCTBIO MCIOJB30BATh 3HAHMS O CTPOSCHUH BEILIECTBA, MPUPOAEC XUMUYECKON CBSI3U B
Pa3NUYHBIX KJAccax XUMHUYECKUX COCIUHEHUH sl MOHMMAaHUS CBOWCTB MaTepUaioB M
MeXaHHM3Ma XUMUYECKUX MTPOLIECCOB, MPOTEKAIOIINX B OKpy:karomeM mupe (OIIK-3);

— CHOCOOHOCTBIO MPHHHMATh KOHKPETHBIE TEXHUYECKHE peIIeHUs TMpH pa3paboTke
TEXHOJIOTUYECKUX IPOIECCOB, BHIOMPATh TEXHUUYECKUE CPEACTBA M TEXHOJIOTUU C YYETOM
AKOJIOTUYECKUX TociencTBuil ux npumenenus (I[1K-4).
3nams:

— OCHOBHBIE 3aKOHBI O0IIIEH HKOJIOTHH;

— 3aKOHOMEPHOCTHU CTPOCHUS M QYHKIIMOHUPOBAHUN OHOC]EpPHI;

— COBPEMEHHBIE IKOJIOTHUECKUE MTPOOIIEMBI;

— OCHOBBI PAIIMOHAIBHOTO MTPUPOIOTIONIE30BAHMS;

— OCHOBHBIC NPUHLIUIIBI 3aIUTHI IPUPOJHON CPEIBI OT AaHTPOIIOT€HHBIX BO3JIECHCTBUIA;

— CTpOCHHE OCHOBHBIX Teocdep 3eMiIM M OCHOBHBIE (DU3UKO-XUMHUECKHE TPOLECCHI,
MPOTEKAIOIUE B HUX;

— OCHOBHBIC MOHATHS ¥ IPUHLIUIIBI KOHIIETIIUN YCTOHYHUBOTO pa3BUTHS;
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— OCHOBHBIE CBEJEHHsS O II00aIbHON mIpoOieMaTuke, MPUPOAHBIX pecypcax, IIaHEeTapHBIX
rpaHMIIaX, AaHTPOIIOTEHHOM BO3JICHCTBHM Ha OKPY)KAIOILIYIO CPENy, YIPAaBICHUHA KaueCTBOM
OKpY>KarollIeu Cpenbl;

— TPUHIMIBI 3eJICHON XUMUH;

Ymemy:

— TPUMEHATH TOJYYCHHbIE 3HAHUS [UIA OLIEHKH COCTOSHHUS OKpYXKalomel cpeasl |
PaIMOHAIBLHOTO MCTIOJIb30BAHUS IPHPOTHBIX PECYPCOB;

— HCIIONIb30BaTh CETEBbIE KOMITBIOTEPHbIE TEXHOJOTMHM W 0a3bl JaHHBIX [UIS PpEIICHUS
KOHKPETHBIX 9KOJIOTHYECKUX MPOOIIeM;

Bnaodemy:

— TIOHATHHHBIM anmaparoM B OOJIACTH OOIIEH 3KOJOTMH, PALMOHAIBHOTO HCIIOJNb30BAHUS

MPUPOHBIX PECYPCOB U 3AIIUTHI OKPY>KAIOLIEH CpEeIbl.
3. Kparkoe coaep:xaHue IUCHHUIIIMHBI

BBenenne, OCHOBHbIE MOHATHUS AUCIUTITUHBI.

MecTo IUCHMIUIMHBI B CHUCTEME OOIIEro M XHUMHYECKOro OOpa3oBaHUs. DKOJIOIMYECKOe
oOpazoBanre M oOpa3oBaHUE I YCTOHYMBOTO pa3BUTHA. OOIIECTBO M OKpY’Kalolas cpeaa.
IlonsiTHE yCTOWYHUBOIO pa3BUTHS.

Pa3gen 1. O0mue Bonpock! sxonorun. buocdepa. buoskonorus. buochepa n ycToidnBoCTb.

1.1 OcHoBHBIE 3aKOHBI 3Kojiorud. buoskonorus. IlonstHe 00 sKocucTeMax. YCTOMYUBOCTH
skocucteM buocdepa, ee 3BOMIONUS U YCTOMYUBOCTh. DKOCHCTEMBI 3€MIIM U YCTOMYUBOCTD.
OcHoBHbIEe cBeeHUs O TuiaHeTe 3emusi. OCHOBHBIE MOHSATHS SKOJIOTUH. 3aKOHBI M MPHHLUIIBI
skonoruu. IToToku sHeprum u BemecTBa B 3KocucTeMax. OCHOBHBbIE OMOT€OXMMHYECKUE LIUKIIBI
(kpyroBopoThI BemecTB). LIUKIMIHOCTE Tpo1ieccoB B Onochepe u yCTOWIHMBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak 4acTh Onochepsl. Jlemorpadudeckne npodieMsl
JIuHaMUKa 4YelIOBEUECKOW TMOMYJISAIHMHU, POXKAAEMOCTh, CMEPTHOCTh, BO3pAaCTHas CTPYKTYpa.
[TpobnemMbl COBPEMEHHOTO 3Tamna pocTa YHCICHHOCTH HaceneHus. [ eorpadudeckoe pacnpeaencHue
HaceneHus. PerynnpoBanue HapogoHACEICHHUS.

Pa3nen 2. Crpoenue u cocraB reochep 3emuu. OCHOBHbIE (UBHKO-XMMHUYECKHUE MPOLECCHI,
IpoTeKaroIue B reocepax

2.1 Atmocdepa 3emmu

Ctpoenue aTMocdepsl, posib GOTOXUMHUUECKUX PEAKIUN B (POPMUPOBAHUHU COCTaBA aTMOC(EPHI.
[TapuukoBbiii  3¢dext. IlapHukoBbie ra3zel B arMmocdepe. Kimmaruueckue mocieacTBus
AHTPOIIOTEHHOM 1A TETbHOCTH.

Pacnpenenenne KOHIEHTpauu o30Ha B aTMocdepe. O30HOBBIN cnoil. IIpupoaHblii UK 030HA.
CoBpeMeHHOE COCTOSIHME 030HOBOTO ciiosi. [locnencTBus pa3pyiieHus: 030HOBOTO CIIOST 3eMJIIH ISt
yenoBeka u Ouocepsl B neiaom. CrtparochepHblii 030H U TpomocdepHBId 030H: CXOJACTBO U
pasnuuus. MeXAyHapoJIHOE COTPYAHMYECTBO B OOJIACTH OrPaHWYEHUE IPOU3BOJACTBA H
HCTIOJIb30BAaHUS 030HO Pa3pyILIAlOIIUX BellecTB. MOHpealbCKUi POTOKOI.

KucnoTHbIe TOKIU ¥ MPOILIECCHl OKUCTICHUS mpuMeceil B Tporocdepe. POTOXUMHUYECKUN CMOT.

2.2. T'unpocdepa 3emn

Buner Box Ha 3emue. IlpecHbie Bombl. I'maponorwmueckwii 1uki. ['7oOanbHBIE SKOJIOTHYECKHE
npobnemsl Tuapocdepsl. [TaBHBIE KaTHOHBI M aHMOHBI MPUPOJHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecue B MPUPOAHBIX Bogax. Lllenoynocts nmpupoaHbix BojJ. OCHOBHBIE MPUYMHBI, 3TAIbl U
MOCTIC/ICTBUS 3aKUCIICHUS IPUPOTHBIX BOJI0OEMOB. OKUCINTENEHO-BOCCTAHOBUTENIBHBIE TPOLIECCHI B
npUpoAHbIX Bopoemax. Crpatudukanus HPUPOAHBIX BogoeMoB. Ilpomeccsl sdTpoduranun
BO/1I0eMOB. [IpHUnHBI U TOCTIEACTBUS.

2.3. Jlutocepa 3emnu

3emuas kopa. IlouBa. Ctpoenne mouBeHHoro cinosi. CoctaB moyB. OpraHuueckue BELIECTBA B
noyse. Pojib )KMBBIX OPraHn3MoOB B (DOPMUPOBAHHM ITOUBEHHOTO CJI0s1. TspKenble MeTabl B ITOYBE.
Herpaganus nous. BogHast u BeTpoBast 3po3us MOYB.

Pazgen 3. AHTpONOreHHOE BO3JCHCTBME Ha OKPYKAIOUIYI0 Cpely M palHoHalbHOE
MIPUPOJIOTIONIE30BaHHE
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3.1. IIpuponusie pecypcrl. [lorsTre 00 0TXOAaX MPOU3BOACTBA U MOTpedieHUs . MaloOTXOAHbBIE U
0€30TX0/IHBIE IPOU3BOJICTBA.
3.2 [loHATHE O TUIAHETAPHBIX I'PAHHUIIAX. AHTPOIOT€HHBIE BO3MYIICHUS! OMOT€OXUMHUYECKUX IIUKIOB
azota u (hocpopa. OCHOBHBIC MPUHITUIIBI 3€TICHON XUMHUU.
Pa3nen 4. YcroitunBoe pazBuTHe
[Tonatue 00 ycToW4YMBOM pa3BUTHH. VICTOpUS CTAaHOBICHMS MOHATHS. BKiax OTedecTBEHHBIX
yuensiX. Llemn ycroitumBoro paszsutuss OOH. MexayHaponHoe COTPYIHHYECTBO B 00JacTu
yCTOMYMBOrO pa3BuTHs. IIpomblllieHHas »53Kojgorus M 3€J€Has XUMHS KaK HHCTPYMEHT
o0ecreyeHns: yCTOMYMBOTIO Pa3BUTHS. DKOJIOTHYECKas ITHKA.

4. O0beM y4eOHOI AUCHUNIMHBI:

N B 3aueTHbIx B akanem. B actponom.
Bun yueGHOM paboThI
eIMHUIIAX yacax gacax

OO0masi Tpya10eMKOCTh JMCHUILIMHBI 110 3,0 108 31
y4eOHOMY IIaHy

AyIMTOpHBIC 3aAHATHS: 0,9 32 24
Jlexuuu (Jlek) 0,45 16 12
[Ipaktuueckue 3ansarus (I113) 0,45 16 12
CamocrositesbHas padora (CP): 2,1 76 57
CamocrosTenbHble padoThI ¢ 33JaHUSIMHU 0,8 28 21
IToaroroBka K KOHTPOJIBHBIM paboTam 0,65 24 18
Jlpyrue BUIbI CAMOCTOSTENILHONW PabOTHI 0,65 24 18
Buja konTpoJisi: 3a4er / 3k3aMeH - 3auer -

AHHOTANUA padovell MPOrpaMMbl TUCHHUILIHHBI
«IIpoexkTupoBaHue AeTajieil MAIIMH U ANNIAPATOB B TEXHOJIOTHH OMOMATEPUAJIOB)
(b1.B.11)
1. Heab IMCHMIIMHBI — (OPMUPOBAHHUE Y CTYIEHTOB OCHOB MHXEHEPHOTO MBIIIIJICHHUSI.
2. B pe3yabTaTte M3y4eHHs AMCOMILIMHBI 00y4alOIIUiica MO0 MporpaMMe 0akajaBpuarta
JAOJIZKEH:
Obaaoams crnenyromumMu npogeccuonanvuvimu (I1K) kommereHIUAMU:

— CHOCOOHOCTBIO IUIAHUPOBATh M TMPOBOAUTH (PU3UYECKHE U XUMHUYECKHE SKCIIEPHUMEHTHI,
MIPOBOJUTH 00PabOTKY MX PE3yIbTaTOB M OLEHUBAThH MMOTPEIIHOCTH, BHIABUTaTh TUIIOTE3bI U
yCTaHaBJIMBATh TPAHULIBI UX IPUMEHEHUS, IPUMEHSATh METOJIbI MAaTEMAaTUYECKOTO aHaJIM3a 1
MOJEJIMPOBAHUS, TEOPETUUECKOT0 U dKciepuMeHTalibHOro uccienoanus (I1K-16);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (U3WYECKUX TEOPUH Ui peIIeHUs
BO3HHUKAIOMNX (PU3NYECKHUX 33]a4, CAMOCTOATEIBHOTO MproOpeTeHus (PU3NYeCcKUX 3HAHUH,
Il TOHUMaHMS MIPUHLIUIIOB pabOThl MPUOOPOB M YCTPOUCTB, B TOM UYHUCIIC BBIXOAIINX 3a
Ipeiebl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19).
3nams:

— KOHCTPYKLHMH, TUHNAXKU M KPUTEPUU pabOTOCHOCOOHOCTH JeTaliell MaliuH, COOPOYHBIX
eauHu1l (Y3JI0B) U arperaTos;

— OCHOBBI TEOPHUHM COBMECTHOH pabOTBl M METONbl pacyera JeTaleil M y3J10B MallMH M
anmnapaToB XUMHYECKOH TEXHOJIOTHH.

Ymemo:

— BBINOJIHATH U YUTATh TEXHUYECKUE CXEMBI, YUEPTEKU M ICKU3BI JIE€TAJICH, y3JI0B U arperaroB
MaIlliH, COOPOYHBIX YEPTEKEH U UepTex M 00IIero BUa;

— TPOU3BOJIUTH PACUETHI 10 OCHOBHBIM KPUTEPUAM PaOOTOCIIOCOOHOCTH M KOHCTPYHPOBAHUS
JieTaje MaIlluH;

— TPOM3BOIUTH pPACUeThl M KOHCTPYHPOBAHME [ETajeH MallMH M MEXaHHU3MOB C Y4YETOM
MIPOU3BOJICTBEHHOI TEXHOJIOTUH U HKCIUTyaTaI|H.
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Bnaoemu:

HaBBIKAMU KOHCTPYUPOBAHMS U TEXHMUYECKOTO TBOPUECTBA;

IpaBUIAMHU TIOCTPOCHUS TEXHUUECKUX CXEM U UePTEeKEH;

OCHOBHBIMM METOJIaMH pacueTa M MPOEKTUPOBAHMS MEXaHHYECKHUX Y3JIOB U HIIEMEHTOB
TEXHUKH.

3. Kpartkoe coaep:kaHue IMCHHUIIJIMHbBI:

Pasnea 1. «Pacuer xumuueckoro annapara ¢ MEXaHU4ECKUM I1EPEMEIINBAIOIINM yCTPOMCTBOM.

ITo Bcem 3Tamam KypcoBOTro MpoekTa opopMIIIETCs €AMHas TMOSICHUTENbHAs 3amucka. B

MOSICHUTCIIbHYIO 3alIMCKY BKJIHOYAKOTCA MMPOCKTHBIC U MTPOBCPOUHBIC PACUHCThI TUIIOBLIX 3JICMCHTOB B
COOTBCTCTBHHU C HGﬁCTByMH.[PIMPI MCTOJHUKaMU. HpOI/I3BOI[I/ITC$II

1) BBIOOP KOHCTPYKLIMOHHBIX MaT€pPHAJIOB;

2) pacueT OCHOBHBIX T€OMETPUYECKHX pPa3MEpOB amrapara;

3) pacueT TOJIIMH CTEHOK armapara 1 pyOaliku;

4) mnoxnbop npUBOJA;

5) pacuer (aHLIEBOrO COCTUHEHNUS KPBIIIKH C KOPIIYCOM ammapaTta;
6) pacueT Baja MEIIAJIKU Ha BUOPOYCTOHYMBOCTD U MPOYHOCTD;

7) mondop U pacder My(ThI;

8) moxbop U pacyeT yIuIOTHEHUS.

Pazgen 2. «Yeptex ob1iero Buaa anmapara.

BeimonHsieTrcst yepTek o0mIero BHIa ammapaTa € BHIAMH, pa3pe3aMH, CEUCHHSIMH U

BBIHOCHBIMH 3JIEMEHTAMH, JAIONIMMHU TIOJHOE MpeJCTaBleHHEe 00 ero yCTpOWCTBE W MPUHIIMIIE
paboTbl. YepTex 00111ero BUa anmapara CoAepKuT:

1.

bl

N3obpakenue anmapara (BHIbI, pa3pesbl, CEUYCHHs, BHIHOCHBIC JIEMEHTHI), COJCpKAllue
OKOHYATEJIbHbIE KOHCTPYKTUBHBIE PEILICHUS.

OcHOBHBIE pa3MepHI.

Pacnonoxxenue mTynepos, Jr0Ka, ONOp anmnapara.

Tabnuily Ha3HAYEHUS IITYLEPOB B armapare.

TexHHUECKyI0 XapaKTepPUCTHKY U TEXHHYECKUE TPeOOBAHUS K HEMY.

Ha BTOpOM 5uHCTEe BBINOJHSIOTCS YEpPTEKU COOPOUHBIX EIWHUIl M JeTajeil. Ueprexu

BBINOJIHAOTCS HA TucTax popmara Al.

KypcoBoii mpoekT sIBIIsSIeTCSI CaMOCTOSATENIbHOW pabOTON CTyIEHTa, KOTOPBIA HECET MOJIHYIO

OTBETCTBEHHOCTh 3a €€ KadecTBO (IPaBUJIBHOCTh pacyeToB, O(GOpMIIEHHE YepTexei) u
CBOEBPEMEHHOCTh BBINIOJIHEHHSI BceX 3TamoB pador. IlpenonaBarens — pyKOBOAMTENb IMPOEKTa
HampasisieT padoTy CTyAEHTa, KOHCYJBTHPYET IO HESICHBIM BOIIPOCAM, ONpEAETseT CTENeHb
3aBEPILICHHOCTU OTAEIJIBHBIX OTAIlOB IPOCKTUPOBAHUS.

4. O0beM y4eOHOI TUCHUNIHHBI:

Bunsl yueOHol paboThI B 3aueTHBIX B akanewm. B actponowm.
eIMHUIIAX qacax qacax

OO0mas Tpy10eMKOCTb M CHUILIUHBI 11O 3,0 108 81
y4eOHOMY IIaHy

Konrakthas pa6ora (KP): 0,44 16 12
[Ipaktuueckue 3ausarus (113) 0,44 16 12
CamocrositenbHas padora (CP): 2,56 92 69

Buj xoHTpoOss: 3a4eT / IK3aMeH - Kypcosoii -

NPOEKT
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AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«IIpoexkTHpOBaHHE NMPOLECCOB U ANMNAPATOB XUMH4YecKoil TexHoJorum» (b1.B.12)

1. Heab TUCHUIIMHBI — PACIIUPUTH, CUCTEMATH3UPOBATh M HCIIOJIB30BATh HA TMPAKTHKE
3HAaHUW OCHOB THUJPABINYECKUX, TEIUIOBBIX M MacCOOOMEHHBIX MPOILIECCOB XMMHUYECKOM
TEXHOJIOTUH, MO3BOJISIFOIINX BBITYCKHUKAM OCYIIECTBIISATh HAYYHO- MCCIEAOBATEIBCKYIO
U TIPAaKTHYECKYIO padOTy Ha MPEATNPUATHUSIX.

2. B pe3yabTaTte M3y4eHHs AMCHMILIMHBI 00y4alOLIUiica MO0 MporpaMMe 0aKkajaBpuarta
JAOJIZKEH:
006ra0ams cnenyrommumu npogheccuonanrvHuimu (ITK) komneTeHnusIMu:

— CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHUYECKHWE PEIICHUs Tpu pa3paboTke
TEXHOJIOTHYECKHUX MPOIECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTHUHU C yUETOM
sKONOrnYecKux nocneactsuit ux npumenenus (I1K-4);

— CHOCOOHOCTBIO BBIBIIATH M  yCTPAHSATh OTKJIOHEHUS OT PEXUMOB  pPabOTHI
TEXHOJIOTHYECKOT0 000pyI0BaHMA U MTapaMeTpoB TexHooruueckoro nporecca (IIK-11).

— CHOCOOHOCTBIO IJIAHUPOBATH U MPOBOAUTH (GU3NYECKUE U XUMHUYECKHE DKCIICPUMEHTHI,
MPOBOAUTH O0paOOTKYy WX pE3yJbTaTOB W OICHUBATh MOTPEIIHOCTH, BBIABUTATH
TUTNOTE3bl W YCTAaHABIMBATh TPAHUIBl WX TMPUMEHEHHS, TMPUMEHSITH METOJBI
MaTEMATHYECKOTO aHAJIN3a U MOJACIUPOBAHUS, TEOPETHUECKOTO U IKCIEPUMEHTATHHOTO
uccaenosanus (I1IK-16).
3namo:

— METOJIbI pacyeTa TEeIIo- U MAaCCOOOMEHHBIX alapaTos;

— OCHOBHBIE MPUHITUIIBI OPTAHU3AINH ITPOIIECCOB XUMUYECKON TEXHOJIOTUHY;

— THUIOBBIE TIPOIECCHl XUMHUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIUE aIIapaThl U METOIBI
WX pacuera;

— METOJIbI COCTABJICHUS TEXHOJIOTHUECKUX CXEM C HAHECEHHEM BCEX aIllaparoB.

Ymemu:
— COCTaBIIATh MaTepUAIbHBIC U TEIUIOBBIC OAAHCHI IS CUCTEM Ta3-KUAKOCTh;
— PpacCUUTHIBATH MAPAMETPhI TEIUIO- © MACCOOOMEHHOTO 000PYAOBaHUS U HACOCOB;

— moaduparth CTaHJIaPTHOE obopyoBaHue, UCTIONB3yEMOe B XUMHUUYECKOU
MPOMBIIIIJICHHOCTH.
Braoems:

— METOJOJIOTMEH pacyeTa OCHOBHBIX I1apaMETPOB T'MIPOMEXaHUUYECKHUX, TEIUIOBBIX H
MaccOOOMEHHBIX IPOIIECCOB;
— OCHOBaMHM IPaBUJIBHOTO 11000pa TEIUIO U MaCCOOOMEHHOTO 000PYA0BaHMS;
— METOAaMHU COCTAaBJICHUS TEXHOJIOIMYECKHMX CXE€M U TpapHuuecKkoro Hu300pakeHust
OCHOBHOTO 000PYAOBaHHUS.

3. Kparkoe coaep:xaHue IUCUHUIIIMHBI
BBenenne. Onucanue NMPUHIUIHAIBHOW CXEMBbl PEKTH(PHUKAIIMOHHONH YCTaHOBKH HEIPEPHIBHOTO
neiictBusi. CpaBHEHHE W O0JIACTH MPUMEHEHHs HACaIOUHBIX M TapeibyaThiX KoyIoHH. [locTpoenue
PaBHOBECHOM JIMHUY HA OCHOBE MOJIYYEHHBIX MHIMBUYAJIbHBIX 3aJaHUM.
Paznea 1. Pacuem pexmugukayuonHoii KOioHHbL.
Pacuer HacamouyHOW © TapenabuaTOd PEKTH(PHUKAIMOHHON KOJOHH HENpPEpHIBHOTO JIEHCTBHUA.
MarepuanbHblii  0anaHc KOJIOHHBI. Pacder MUHMManbHOro M pabodero (hIerMoBOro 4mMCIiIA.
[Toctpoenne paboumx iuHUHK. Pacuer ckopocTH mapoB M AuaMeTpa KOJOHHBEL OmnpexneneHue
BBICOTHI ammapara. PacueT ruipaBiIndecKoro CONPOTHUBIIEHUS KOJIOHHBI. CpaBHEHHME AAHHBIX
pacuera HacaJOyHOM U TapeinpyaToll KoOJOHH. CoONOCTaBI€HHE MAAHHBIX, IMOJIYYEHHBIX IIO
porpaMMaM KOMITbIOTEPHBIX U PYYHBIX pacyeToB. BbIOOp KOJIOHHBI.
Pa3nen 2. Pacuem u 66160p menioooMeHHUKOS.
Pacuer u BHIOOp TEMII00OMEHHUKOB (MCTIapUTEINsl, KOHJCHCATOpa, MOA0rpeBaTeNs, X0I0AUILHUKOB
IUCTUIIIATAa U KyOOBOro ocratka) mo oomieit cxeme. CormocraBieHUE TaHHBIX, MOJTYYEHHBIX MO
nporpaMMaM KOMIIBIOTEPHBIX M PYYHbIX pacueToB. ['mapaBinuueckuii pacyer. Bribop
ONTUMAJIFHOT'O BapHaHTa TEINIOOOMEHHUKA.
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Pa3nen 3. T'uopoounamuueckue pacuemsi.
Pacyer ruIpaBIMYECKOTO COMPOTHBICHUS TPyOONMpoBOAOB. PacueT onTHUMAalbHBIX IHAMETPOB
TpyOomnpoBo0B. PacueTr u moabop HAacOCOB.
Pa3nen 4. I paghuuecroe opopmnenue.
TexHonornueckas cxema. PektudukanmonHas KOJOHHA OMPENEICHHOTO THIA ¢ U300paKeHHEeM
JIeTajieii KOHTAKTHBIX 3JIEMCHTOB, PACCYMTAHHBIX B MOITyJie 1.
4. O0beM y4eOHOI TUCHUNIMHBI:

. B 3auerHbIX B akanem. B actponom.
Bunsl yueOHol paboThI
SMHHIIAX gacax gacax
O0masi Tpya10eMKOCTh IMCHMILUIMHBI 1O 2,0 7 54
y4eOHOMY IIaHy
Konrakthas patora (KP): 0,44 16 12
Jlexuuu (Jlek) - -
[Ipaktnueckux 3anstuit 3anstus (113) 0,44 16 12
CamocrositenbHas padora (CP): 1,56 56 42
Buj xoHTposs: 3a4eT / 3IK3aMeH - Kypcosoii Kypcosoii
NPOEKT MPOEKT

AHHOTANUA padovell MPOrpaMMbl TUCHHUILIHHBI
«HauepraTesbHasi reOMeTPUA B TeXHOJIO0ruu Ouomarepuanos» (b1.B.13)

1. Heab AMCHUIUIMHBI — IPUOOPETEHHE CTYIEHTAMU 3HAHUH B 00JacTH HauyepTATEIbHOM
TE€OMETPHH, OCBOCHHE OCHOBHBIX IOJIO)KEHHH pa3padOTKU MPOEKIIMOHHBIX YepTeKeH,
NPUMEHSIEMBIX B HHXCHEPHOHN MPaKTHKE, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH,
HEOOXO/IUMBIX B KOHCTPYKTOPCKOM padoTe.

2. B pe3yabTarte M3y4eHHs AMCHMILIMHBI 00y4alOLIUiicA MO0 MporpaMMe 0aKkajaBpuarta
JAOJIZKEH:

Obnaoame cnenyrommmmu oowekyromypusvimu (OK), obwenpogeccuonanvuvimu (OIIK) u

npogeccuonanvuvimu (I1K) kommereHIIUIMU:

— CHOCOOHOCTBIO K cCaMOoOpraHu3anuu u camoodpazosanuto (OK-7);

— BJAJCHHEM OCHOBHBIMH METOAAaMH, CHOCOOAMH M CpEACTBaMHU NOJYYCHHUs, XpaHCHU,
nepepaboTku  WHGOpMANMK, HABBIKAMH pabOTBI € KOMIBIOTEPOM KakK CpEICTBOM
ynpasienus nuadopmarmeii (OIIK-5);

— CHOCOOHOCTh NPUHUMATh YYacTHE B pa3pabOTKe CpPEACTB TEXHOJIOTHYECKOTO OCHAIIECHUS
MalIMHOCTPOUTENBHBIX ITpon3BoAcTB (IIK-9).
3nams.

— OCHOBHBIC 3aKOHbI T'€OMETPUYECKOro (OPMHPOBAHHUS, TIOCTPOCHHS U  B3aUMHOTO
nepecedeHus: MOJeeH MIOCKOCTH U MPOCTPAHCTBA, HEOOXOAMMBIE [T BBITIOJHEHUS YTCHHS
yepTekeil KOHCTPYKLUH, pELICHHE MO3UIMOHHBIX, METPUYECKHUX 3aJad, BBINOJIHEHHE
pa3BEPTOK MOBEPXHOCTEIH;

— TnpeuMyliecTBa TpadHuuecKkoro cmnocoda mpeAcTaBiIeHUs WHPOpMaLUU; TpaduuecKue
(bopMBI, rPaMMaTHKY.

Ymems:

— BOCIPHHHAMATh ONTHUMAJIbHOE COOTHOIIEHHE YacTe M LEJIOro Ha OCHOBE rpaduuyecKux
MoOJIeNIed, MPAKTHUYECKH PeaTu3yeMbIX B BHJE YEPTEKEH KOHKPETHBIX MPOCTPAHCTBEHHBIX
OOBEKTOB;  HCIONB30BaTh  UYEPTEX, TEXHUYECKHUH PUCYHOK Ui  TpaHuuecKoro
NPEJCTAaBICHNUS TEXHUUECKUX PEIICHU;

— wucnonb3oBathk cranaaptel ECKJl, KOHCTpYKTOpPCKYIO JOKYMEHTAlUIO (YEpTEXHYI0 U
TEKCTOBYIO) B IPOU3BOICTBEHHOM, MPOEKTHON M UCCIIEOBATENILCKOM paboTax.

Bnaoemy:

— OCHOBHBIMHM TOHSATHSMH, CBSI3aHHBIMH C TpadUUecKUM IpeICcTaBlIeHueM HH(POpMaLuu
rpaMuecKUMH CIIOCOO0aMU peIIeHUs] METPUUYECKHX 3a/1a4 MPOCTPAHCTBEHHBIX OOBEKTOB Ha
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yepTekax, METOJAaMU NPOCUUPOBAHUS M H300pakeHUS NPOCTPAHCTBEHHBIX (OpM Ha

IIJIOCKOCTH IPOEKIIUH.

3. Kpartkoe cogep:xxaHue TUCHHUIINHBI:

IIpenMer HauepTaTenbHOM reomeTpun. Buabl npoenupoBanus. KoMIIEKCHBIN 4epTeX TOUKH
Ha 2 W 3 T1uiocKocTH mpoeKuuid. CBs3p CHCTEMBI IUIOCKOCTEH TIPOEKLUUH C CHUCTEMOU
IPSIMOYTOJIbHBIX KoopAuHaT. KoMmIuleKcHbIN uepTexk mnpsMoil. IIpsmMble M NMIOCKOCTH, YacCTHOIO
nosiokeHus. OmnpeneneHue HaTypaJbHOM BEIWYMHBI OTpe3Ka. B3auMMONpHHAIEKHOCTh TOUKU U
npsiMoi. ['naBHBIE NMHMM IUIOCKOCTH. B3ammHOe pacnosiokeHue IByX MNpsMbIX. OmnpeneneHue
BUJIUMOCTH Ha KOMILUIEKCHOM 4YepTeke. B3anMHOe pacmosiokeHue NpsAMOW U IIIOCKOCTH, JIBYX
IJIOCKOCTEN. llepneHauKyIspHOCTE NPAMONM M IUIOCKOCTH, IBYX IpPSMBIX, ABYX INIOCKOCTEH.
CrniocoObl peoOpa3zoBaHMs KOMIUIEKCHOTO depTeka. Croco0 BpalleHus: BOKPYT MPOCIHUPYIOLIIX
npsaMbix. Croco® BpamieHust BOKpYr mpsMoil ypoBHs. [linockomapaiienbHoe NepeMelnieHHe.
Crnioco® 3aMeHbl IUIOCKOCTeH mpoekuuid. OCHOBHBIC 3a7ayd, pellacMble CIIOCOOOM 3aMEHbBI
iockocteil mpoekuuil. Kpusble nuauu u nosepxHoctu. OOpa3oBaHue, 33JaHUE U H300paKeHHE
noBepxHocTel. [loBepXHOCTH BpaleHus: KOHyC, chepa, HuIuHap, Top. IlepeceueHrne moBepxHOCTH
¢ miockocTelo. Ilepeceuenune mnosepxHocTH ¢ JauHued. llepecedenune mnosepxHocre. Meron
cekymmx Iuiockocteil. Ilepeceuenne mnoBepxHOCcTe. Metoa KoOHIEHTpUUeckux cdep. Meron
KOHIIEHTpUYECKHX cep. MeTos sKcLeHTpruIecKux chep. AKCOHOMETPHUUECKUE MPOSKIINH.

4. O0beM y4eOHOI TUCHUNIMHBI:

Bunsl yueOHoii paboThI B 3aueTHbIX B akanewm. B actpoHoM.
eIMHUIIAX gacax gacax
OO0mas TpyA0eMKOCTb JMCIUILIHHBI 110 4,0 144 108
y4eOHOMY IIaHy
Konrakthas pa6ora (KP): 1.3 48 36
Jlexuun (Jlek) 0,4 16 12
[Tpaktuueckue 3ausarus (I113) 0,7 24 18
JlaGopaTopusbie 3ansatusi (JIad) 0,2 8 6
CamocrositenbHas padora (CP): 2,7 96 72
PacuerHo-rpaduueckue padboTh 0,9 34 25,5
[TonroroBka K KOHTPOJIBHBIM paboTam 0,6 20 15
Jlpyrue BUIbI CAMOCTOSITENIbHONU PabOTHI 1,2 42 31,5
Buja xouTpoJisi: 3a4er / 3k3aMeH _ 3auer 3auer
C OLIEHKOH C OLIEHKOH
Buja xonTpoJisi: 3a4er / 3k3aMeH 0,1 3auer 3auer
C OLIEHKOH C OLIEHKOH
(C)) (€)]

AHHOTANUA padoyell MPOrpaMMbl TUCHMILIHHBI
«XuMHs, TEXHOJIOTHS U NpUMeHeHne Ouomatepuanos» (b1.B.14)

1. Heabo TMCHMMIMHBI « XUMUS, TEXHOJOTHS ¥ IPUMEHEHUE OMOMATEPUAIOB SBJISCTCS

MOJITOTOBKA OOydYaroIIuxcs B OakanaBpuaTe K BBITOJHEHWIO HAYYHO-HCCIIECOBATEIBCKOU U

TEXHOJIOTHYECKOM paboThl B 00J1aCTH OMOMaTepraoB.

2. B pesyabTare M3ydeHHs TMCHMILIMHBLI O0YYAIONIIUICSA MO NMporpaMme 0akajaBpuara
TOJIZKeH:

Obnadams cnenyromumu odbwenpogeccuonanrvuvimu (OIIK) u npogeccuonanvuvimu (I1K)

KOMIICTCHIUSIMHU:
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- CHOCOOHOCTBIO U TOTOBHOCTBIO MCIIOIH30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUIUIMH B ipodeccnonanbhoil nearenbHoctu (OIIK-1);

- TOTOBHOCTBIO MCIIOJIH30BaTh 3HAHUE CBOMCTB XUMUYECKUX FIEMEHTOB, COSTUHEHUN U
MaTepHaliOB Ha UX OCHOBE JJIS pelIeHus 3a1au npodeccruonanbHon aestenbuocT (I1K-
18);

- TOTOBHOCTBIO MCIIOJIH30BaTh 3HAHUSI OCHOBHBIX (PM3MUECKHUX TEOPHUIl IS pelIeHUS
BO3HUKAIOMIMX (PU3HUECKHX 3a]]a4, CAMOCTOSTEIILHOIO TPHOOpETEeHUs (PU3UUECKHUX
3HAHWUU, AJI1 TOHUMAHUSI IPUHIIUIIOB pabOThI MPUOOPOB U YCTPOIMCTB, B TOM YHCIIE
BBIXOJISIIINX 32 TIPEIeIbl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19);

B pesynbrare uzydenus IUCHUIUIMHBI CTYJCHT OaKkajlaBpuaTa JOJIKEH:
3HaTth:
- 00J1acTH MPUMEHEHHUs1 OMOMaTepHaloB,
- CBOICTBa OMOMATEpPHANIOB, MO3BOJISIIONIME MOMy4YaTh HAa MX OCHOBE M3JENUS W IperapaThl,
OTBeuarolue TpeOOBaHUIM, IPEABIBISIEMbIM K HUM,
- METO/bI IOJyYEHHUs1 OMOMAaTEePHAIOB C 33JaHHBIMU CBOMCTBAMH.
Ymersn:
- COCTaBJISITh MMPOTOKOJI MOJyYeHHs] OMOMaTEepUaoB ¢ 3aJaHHBIMA CBOMCTBAMU
- HCCTIEI0BATh CBOICTBA OMOMaTepUasoB.
Baaners:
- 3HaHUSMU B 00J1aCTH XUMUH, CBOMCTB, TEXHOJIOTHH U 00JacTeil MpuMEHEHUs] OMOMaTepUasoB.
3. KpaTkoe coaep:kaHue JUCHUIIMHBI:
3Hauenne odjacTu OuoMatepuaoB. CtaTucTuyeckue JaHHbIE 00 00JacTH OMOMaTepUaOB.
Ee 3navenwue 1yt HayK U TEXHOJIOTHM O ku3HH. Pa3BuTne o6pasoBanus B o0nactu
OouomatepuanoB. BaxkHeiiue rnevaTHble U3JaHUs B 3TOH 00J1acTH.

OcHoBHBIE 00/1aCTH IPUMEHEHUS OMOMATEPUAJIOB.

[lepeuncastorcess o0aacTu MpUMEHEHUs] OMOMaTEPUaIOB — MAaTEPUAJIOB ISl CO3/IaHUS
MMIUIAHTATOB, MaTepUaIOB B OMOJIOTMYECKU aKTUBHBIX CHCTEMaX, OMOMH)KEHEPHBIX MPOIIECCaX,
pa3aeNnuTeIbHBIX METOaX, MATEPUAIIOB TSl M3ICNIUNA, IPUMEHSIEMbIX BHE OPraHU3Ma,
OHoJerpaupyeMbIX MaTepUAIOB O0IIEro Ha3HAYEHUSI.

Tepmunosorus B 06;1acTu OMoMaTepuanoB. 3HaUCHUE TIOHATUNA OMOMaTepHaIbl,
OMOJIOTHUECKUE MaTepHaIbl, OMOJIOTHYECKasi HEUTPAIBHOCTh, OHOCOBMECTUMOCTb,
OMOpeaKIMOHHAs CIIOCOOHOCTD, OMOAeTpafalysi, OMOIECTPYKIIHSI, FTEMOCOBMECTUMOCTb.
Nmnanratel, sH10npoTe3sl. [IpumMepsl.

IMosmmMepsbI B cO31aHUM MMILJIAHTATOB. UMIIAaHTATHI B cep/IeYHO-COCYAMCTOM cucTeme.
Hcnonb3oBanne 6uomMarepuaioB B CO3AaHUH SHIOMPOTE30B COCYI0B, CEPALIA, JIEBOTO
KEJTyZ04YKa Cep/Ila, CHCTEM BCIIOMOTATEIBHOI0 KpoBoOoOpameHus. [Ipumepsi.

IMomumepsl B cO3AaHNH UMILIAHTATOB. UMIUIAHTATHI B KOCTHO# cHcTeMe. DHIONPOTE3bI
CyCTaBOB (Ta300€IpEHHBIN, KOJICHHBIH, TOKTEBOM, TJICUEBOM ), TFIOCKUX KOCTEH, TPyOUaThIX
kocrel. Koctublii nemer. [Ipumepsi.

[HoamMepsbl B CO31aHNH UMILIAHTATOB. UMILUIaHTATBI, 3aMelal0NIie MATKHE TKAHM.
Marepuansl 17151 CO3AaHUs TPYAHBIX IPOTE30B. BeieHEHHbIE MaTEpUabl 1Jis 3aMEICHUs
MSITKUX TKaHed. Kieun it ckiienBaHus MATKUX TKaHEH. DHIONPOTE3bI CBA30K U CYXOKUIUH.
[IToBHBIE MaTepHUAIIBL.

IHoumeps! B cO31aHNHM MMILVIAHTATOB. UMIUIAHTATHI B CHCTEMaX OPraHOB YYBCTB.
NckyccTBEHHBIN XpyCTaNMK, MaTEpUab U1l 3aMELLEHNS POTOBUIIbI, MaTEPUAIbI IS
3aMEeIIeHUs CIE3HbIX POTOKOB. MaTepuaiibl 1 onepauuil B HepBHOM cucteMe. [Ipumepsl.
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IHosmmMepbI B JieKapcTBeHHBIX cucTeMaX. CHCTEMBbI ¢ XMMHYECKH HeCBSI3aHHBIMH
JIEKaApPCTBEHHbIMHM BelllecTBAMM. JlekapcTBeHHbIE (POPMBI — TaOIETKH, KaTICyJIbl,
JIEKapCTBEHHbBIE TUICHKH, MUKPO- 1 HAHOYACTHUIIBI.

IHoumepsl B JiekapCcTBEHHBbIX cucTeMax. CHCTEMBbI ¢ XHMHYECKH CBA3AHHBIMU
JIEKapCTBEHHBIMH BellecTBAaMU. MeToIbI CBA3BIBAHUS JICKAPCTBEHHBIX BEILECTB C
MOJIMMEPHBIMHA HOCUTENAMU. CUCTEMBI C KOHTPOJIMPYEMBIM BBIJCIEHHEM aKTUBHOT'O BEIIECTBA.
[Ipumepsl.

Buomartepuanbl B OMOMH:KeHepHbIX MeToAaX._[lonuMepHble HOCUTENU AJI TOCTaBKU
TeHEeTUYECKOT0 MaTepuasa MeTooM TpaHcPekuuu. [1o10KKy A1 KIETOYHOW U TKaHEBOU
nHxeHepuu. Ilpumepsl.

Buomartepuanbl B 6MoTexHoJoruu. IMMoOuIM30BaHHBIE OMOKATATN3aTOPBl. MeTOIbI
nMmoOouu3nun. [Ipumepsr.

buoperpaaupyemsl cucteMbl 0011ero Ha3HaYeHust.[ uaposin3yeMble MOJTUMEDPHI,
OKUCJISAIOIIHUECA CUCTEMBI. [Iprmepsl.

4. O0beM y4eOHOH TUCHUILINHBI:

B 3ageTHBIX B akanem.

Bunst yueOHoii paboThl €AMHULIAX qacax
O0mas TpyA0eMKOCTb JMCIUIITHHBI 19 684
1o y4eO0HOMY ILIAHY
AyIMTOpHBIC 3AHATHS: 71 256
Jlexuun (Jlek) 3.55 128
[Ipaktnueckue 3anarus (I113) 3.55 128
CamocrositenbHas padora (CP): 11.9 428
CaMocCTOsATENbHOE N3yUYEHUE Pa3/IEIO0B 427.2
JUCUUIUIAHBI
KonrtakTHas camocrosiTenbHast paborta 0.8

Buja koHTpoOJIA: 3a4eT ¢ OLEHKOM

B ToMm umciie o cemecTpam:

S cemecTp
O0masi TpyA0eMKOCTh B CeMecTpe 6 216
AyIMTOpHBIEC 3AHATHS: 1.78 64
Jlexuuu (Jlek) 0.89 32
[Ipaktnueckue 3anarus (I113) 0.89 32
CamocrositenbHas padora (CP): 4.22 152
CaMocCTOsATENbHOE N3yUEHUE Pa3/IEIO0B 151.8
JUCUUIUIAHBI
KonrtakTHas camocrosiTenbHast paborta 0.2
Buja koHTpOJIsi: 3a4eT / IK3aMeH 3auer
6 cemecTp
O0masi TpPyA0eMKOCTh B CeMecTpe 5 180
AyIMTOpPHBIE 3aAHATHS: 1.78 64
Jlexumn (Jlek) 0.89 32
[Tpaktuueckue 3auarus (113) 0.89 32
CamocrositesbHas padora (CP): 3.22 116
CamocrosiTeIbHOE U3yUYEHHE Pa3/IeTIOB 115.2
JUCUUIUIMHBI
KonrtakTHas camocrosiTenbHast paborta 0.2
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Buja koHTpossi: 3auer / Ik3aMeH

3auer

7 cemecTp

OO0u1as TPy10eMKOCTh B ceMecTpe 4 144
AyIMTOpHBIEC 3AHATHS: 1.78 64
Jlexuuu (Jlek) 0.89 32
[Ipaktnueckue 3ansarus (I113) 0.89 32
CamocrositesbHas padora (CP): 2.22 80
CaMocCTOsATENbHOE N3yUYEHUE PA3/IEIOB 79.8
JUCUUIUIMHBI

KonrtakTHas camocrosiTenbHast pabora 0.2

Buja koHTpossi: 3auer / Ik3aMeH 3auer
8 cemectp

OO0u1as TPy10€eMKOCTh B ceMecTpe 4 144
AyIMTOpPHBIE 3AHATHS: 1.78 64
Jlexuun (Jlek) 0.89 32
[Tpaktuueckue 3auarus (113) 0.89 32
CamocrositenbHas padora (CP): 2.22 80
CaMocCTOsATENbHOE N3yUYEHUE Pa3/IEIO0B 79.8
JUCLUUIUIAHBI

KonrtakTHas camocrosiTenbHast paborta 0.2

Buja koHTpOJIsi: 3a4eT / IK3aMeH

3a4eT ¢ OLEHKOM

B 3aueTHBIX

B actponom.

Buasl yueOHoii paboTh eAMHULIAX qgacax
OO0uas Tpy10eMKOCTb 1M CHUILTHHBI 19 513
10 y4eO0HOMY ILIAHY
AyAUTOpPHBIE 3aHATHSA: 7.1 192
Jlexuun (Jlek) 3.55 96
[Tpaktuueckue 3ausarus (I113) 3.55 96
CamocrositesbHas padora (CP): 11.9 321
CaMocCTOsATENbHOE N3yUEHUE PA3/IEIO0B 320.4
JUCHUTUIAHBI
KonrtakTHas camocrosiTenbHast paborta 0.6
Buja koHTpoOJIA: 3a4eT ¢ OLEHKOH

B TOoM umcJie 110 cemecTpam:

S cemecTp
OO0uias TPy10€eMKOCTh B ceMecTpe 6 162
AyIMTOpPHBIC 3AHATHS: 1.78 48
Jlexuun (Jlek) 0.89 24
[Tpaktuueckue 3anarus (113) 0.89 24
CamocrositesbHas padora (CP): 4.22 114
CaMocCTOsATENbHOE N3yUEHUE PA3/IEIO0B 113.75
JUCHUTUIAHBI
KonrtakTHas camocrosiTenbHast paborta 0.15

Buja koHTpOJIsi: 3a4eT / IK3aMeH 3auer

6 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 5 135
AyIMTOpHBIC 3aAHATHS: 1.78 48
Jlexuuu (Jlek) 0.89 24
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[Ipaktrueckue 3ausarus (I113) 0.89 24
CamocrositenbHas padora (CP): 3.22 87
CaMocCTOsATENbHOE N3yUEHUE PA3/IEIO0B 86.75
JUCLUUIUIAHBI
KonrtaktHas camocrosiTenbHast paborta 0.15
Buja koHTpossi: 3auer / Ik3aMeH 3auer
7 cemecTp
O0mas TpPyA0eMKOCTh B CeMecTpe 4 108
AyIMTOpHBIC 3aAHATHS: 1.78 48
Jlexuun (Jlek) 0.89 24
[Ipaktnueckue 3ansarus (I113) 0.89 24
CamocrositenbHas padora (CP): 2.22 60
CaMocCTOsATEIbHOE N3yUYEHUE Pa3/IEIO0B 59.75
JUCLUUIUIAHBI
KonrtaktHas camocrosiTenbHast paboTta 0.75
Buja koHTpOJsi: 3a4eT / IK3aMeH 3auer
8 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 4 108
AyIMTOpPHBIC 3AHATHS: 1.78 48
Jlexuun (Jlek) 0.89 24
[Tpaktuueckue 3ausarus (113) 0.89 24
CamocrositesbHas padora (CP): 2.22 60
CaMocCTOsATENbHOE N3yUYEHUE PA3/IEIO0B 59.75
JMCHUTUIAHBI
KonrakTHas camocrosiTenbHast paborta 0.15
Buja koHTpOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOM

AHHOTANUA padove NPOrpaMMbl U CIUILIHHBI
«JIeKTHBHBbIEC TUCHUILIMHBI 10 pU3HYecKoil KyJbType U cnopry» (b1.B.15)

1. Heab IMCHUIIMHBI:

—  OBJAJEHHE CHUCTEeMOM TPAKTUYECKUX YMEHHH M HaBBIKOB, 00ECHEUMBAIOIINX
COBEPILEHCTBOBAHHUE MCUXO(PHU3NUECKUX CIIOCOOHOCTEH;

—  pa3BuTHE CIOCOOHOCTEH MCIIONIB30BaTh pa3sHOOOpa3HbIe (POPMBI (PU3HMUECKON KYIBTYPHI,
CTOpTa M TypH3Ma Il COXPAHEHUSI M YKPEIUIEHUS! CBOETO 3/I0POBbS U 3/I0POBBSI CBOMX OJM3KUX B
MOBCEHEBHOM KU3HU U TPOPECCUOHATLHOMN IEATEIIbHOCTH;

—  (opMupoBaHHEe MOTHUBAIIMOHHO-IICHHOCTHOTO OTHOIIEHHS K (PU3NYECKOH KYJIBTYpE,
¢u3nUIecKoMy COBEPILICHCTBOBAHHIO U CAMOBOCIIUTAHHIO, YCTAHOBKA HA 3J0POBBINA 00pa3 *KHU3HH;

— 00ydeHue TeXHUYECKHM U TAKTUYECKHM IIPUEMaM OJHOTO U3 BUJOB CHOPTA.

2. B pe3yabTaTe M3y4eHHs JMCHHUILIMHBI 00y4alOLIUIiCA M0 MporpaMMe 0aKkajlaBpuarta
JAOJIZKEH:
Obaadamye cnepytomuMu o0mekyasTypHbeIME (OK) KoMIeTeHIUsAMU:

- CIOCOOHOCTh K caMOOpraHu3anuu u camooodpazosanuto (OK-7);

- CIOCOOHOCTh HCIIOJIb30BaTh METOABI M CpeAcTBa (DU3UYECKOW KyJNbTYphl JUIS
o0ecrieuyeHHs MOTHOLEHHOHM COIMabHON U MpodeccroHansHol aearensHoctu (OK-8).
3uamo:

- HAYYHO-TIPAaKTHYECKHE OCHOBBI (PU3MUECKON KYJIBTYPHI U CIIOPTA;

- COLMAJIEHO-OMOJIOTUYECKHE OCHOBBI (PU3UUECKOM KyJIBbTYpHI U CIIOPTA;

- BIMSIHUE O3OPOBHUTEIBHBIX CHCTEM (PU3UYECKOTO BOCHHTAHUS Ha YKpEIUICHUE
3I0POBbSL, TPOPHIAKTUKY MPOPECCHOHATBLHBIX 3a00JICBaHMI U BPEAHBIX PUBBIUCK;
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- CrOcOObl  KOHTPONST M OUEHKM  (PU3UYECKOTO  Ppa3BUTUS M (PU3UUECKOU

MIOATOTOBJIEHHOCTH;

- npaBUja M CHOCOOBI TUIAHMPOBAHUS WHIMBHUIYAJIbHBIX 3aHATHHA pa3IMYHON LIEIEeBOM

HaIPaBJIEHHOCTH;

- crioptuBHble Tpaguuuu MXTU-PXTY um. I.1. Menaeneena.

Ymems:

- BBITOJIHATh MHIMBHIYaJbHO IOJ00paHHbIE KOMIUICKCHI MO (PU3HUYECKOW KyIbType U
pa3IMYHbBIM BHJIaM CIIOPTa;
- OCYILIECTBIISATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M coOJ0AaTh MpaBuia

TMTHEHbI U TEXHUKU 0€30IacHOCTH;

- OCYILECTBIISAITh TBOPYECKOE COTPYIHHUYECTBO B KOJUIEKTUBHBIX (OpMax 3aHATHHA
¢bu3nUecKoil KyJIbTypoil U CIIOPTOM;
- BBIMOJIHATH TIPUEMBI 3aIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKHU.

Bnaoems:

- CpeACTBAMH M METOJAMH YKpEIUIEHUS WHAWBUIYAIBHOTO 310POBbA, (PU3HUECKOTO

CaMOCOBEPILEHCTBOBAHMUS;

- JIOJDKHBIM ~ ypOBHEM  ()M3MYECKOH  TMOATOTOBJICHHOCTH,  HEOOXOOUMBIM TS

Ka4eCTBEHHOI'0 YCBOCHHUS MPO(ecCHOHANBHBIX YMEHUI M HaBBIKOB B IIpoliecce 0Oy4YeHus B

By3€, A 00ecreueHHs MOJHOICHHOW COIMaNbHOW M NMPO(ECCHOHAIBHONW NeATeNTbHOCTH

1ocje OKOHYaHUs y4eOHOTO 3aBe/ICHHS;

— TEXHUUYECKUMHU U TAKTUYECKMMH HAaBBIKAMHU B OJTHOM M3 BUJIOB CIIOPTA.
3. Kparkoe coaepxxaHue TUCUHUIIIMHBI:

Kypc aucuuninnssl «JIeKTHBHbIEC TUCHHUILVIMHBI M0 (PU3MYECKON KYyJbType H CHOPTY»
peanu3yeTcsi 4epe3 BapUATHBHBIM KOMIOHEHT (RJIEKTUBHBIM MOAydb) 328 yacoB (B CIOpTa IO
BbIOOpY CTyAEHTa), B 3a4eTHbIE EIWHHUIBI HE MEPEeBOAUTCS, SBISIETCA O00S3aTEIbHBIM IS
WCTIOJTHEHUS TIPU OYHOU (hopme 00yUeHUs..

IIporpaMMa paccuMTaHa Ha HW3y4YEHHE IUCLUIUIMHBI «JJIeKTHBHbIC NUCHHUILUIMHBI 110
¢pusnyeckoil KyJbType M CHOPTY» B TEYEHHME WIECTH CEMECTPOB M IPEAIOJAraeT, 4To
oOyyaromuecsi HMMEIOT TEOPETHUYECKYI0 IMOJITOTOBKY B O0JacTH AUCHUILUIMHBL «Du3nueckas
KyJbTypa U CIOPT», 3aKaHUMBAETCS 3aUE€TOM B KOHIIE KaX10ro cemecTpa. KoHTposb ycneBaeMocTu
CTYJIEHTOB BEJIETCA 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

IIpakTHYeckHe 3aHATHA.

[IpakTuyeckuii pa3gen MporpaMMbl peayin3yeTcs Ha y4yeOHO-TPEHHUPOBOUHBIX 3aHATHUAX B
yu4eOHBIX TpyInax 1o odmei GU3NIecKoi MoAroToBKe WK MO BEIOPAaHHOMY BHJLY CIIOPTA.

[IpakTuyeckne 3aHATUS TIOMOTAIOT TNPHUOOPECTH OMNBIT TBOPUECKOM MPAKTHYECKOU
JESTeIbHOCTH, Pa3BUBAIOT CAMOCTOATENBHOCTh B (DM3WYECKOM KyJIbType W CIOpPTE B LEJAX
JIOCTIDKEHHUSI  (PU3MUYECKOTO0  COBEPIICHCTBA, MOBBIMIAIOT  YPOBEHb  (YHKIHMOHAJIBHBIX U
JBUTaTeNbHBIX CIIOCOOHOCTEH, HAIIPaBICHHO (POPMUPYIOT Ka4eCTBA M CBOMCTBA JINYHOCTH.

[IpakTuyeckuii paszaen BKIOYAeT B ceOs MOapaselnbl: o oomei Gpusnyeckoir MoAroToBKe
(O®II) u cneunanbHOM (hruznyeckoit moAroToBKe 1o Buaam cropra (CDII).

Y4eOHO-TPEHHUPOBOYHbIE  3aHATHS ~ 0a3UpyrOTCs  HA  HIMPOKOM  HCIOJIb30BaHUU
TEOPETUYECKHX 3HAHUM M METOJUYECKUX YMEHMH, Ha NPUMEHEHUH Pa3HOOOPA3HBIX CPEACTB
¢u3nveckoil KyJIpTypsl W CHOPTA, CIOPTHBHOM U NpOoQecCHOHATBHO-NPUKIATHON (r3nyeckon
MIOJATOTOBKE.

VYaensercs BHMMaHHE BOIIpOCAM IIPOBEJEHUS COPEBHOBAaHUM (IpaBUjla COPEBHOBAHUM,
crcTeMa po3bITPHILICH, ollpeaesieHre nodeaurenet, 000pyA0BaHIE U HHBEHTAph).

Kpurepuem ycnemrHoCcTH OCBOCHHsSI y4yeOHOTO Marepuaia sBISCTCS SKCIEpPTHAas OILEHKa
IpernoAaBaTelsl, YUUTHIBAIOILAS pe2ylApHOCMb NOoceujeHusi 00SA3aMeNbHbIX YUeOHbIX 3aHAMuUlL,
BBINIOJIHEHNE YCTAHOBJICHHBIX Ha JAHHBIMH CEMECTp KOHTPOJBHBIX HOPMATHUBOB (TECTOB) OOIIEH
¢u3nueckoii W CHOPTHBHO-TEXHWYECKOW IMOATOTOBKH JJISi OTHENBHBIX TPYNI  pa3IndHON
CIIOPTUBHOW HAIIPABJIEHHOCTH.

4. O0beM y4eOHOI TUCHUNIHHBI:
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B Cemectphl

Bun yue6HO# paboThI aKazeM. I II I v A% VI
qacax
OO0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 328 32 66 66 66 66 32
y4eOHOMY IIaHy
Kounrakthas pa6ora (KP): 328 32 66 66 66 66 32
[Ipaktuueckue 3ausarus (113) 328 32 66 66 66 66 32
Buja konTpoJisi: 3a4er / 3k3aMeH 3a- 3a- 3a- 3a- 3a- 3a-
qer qer qer 4eT | 4er | yer
B Cemectphl
Bun yueGHO#I paboThI ACTPOHOM. I II I v A% VI
Jacax
OO0uas Tpy10€eMKOCTb 1M CHUILTHHBI 246 24 49,5 | 49,5 | 49,5 | 49,5 | 24
1o y4e0HOMY ILIAHY
Konrakthas pa6ora (KP): 246 24 49,5 | 49,5 49,5 | 49,5 24
[Ipaktuueckue 3ausarus (I113) 246 24 49,5 | 49,5 49,5 | 49,5 24
Buj xoHTposs: 3a4eT / IK3aMeH _ 3a- 3a- 3a- 3a- | 3a- | 3a-
qer qer qer 4eT | Yer | yer

4.4.3 IlucuMniIuHbl BADUATUBHOM YacTH (AUCHUIIMHBI 110 BLIOOPY)

AHHOTANUA padovell MPOrpaMMbl TUCHHUILIHHBI

«OCHOBBI MEHEKMEHTA U MAPKETHHIa B TexHosiorun duomarepuasnony» (b1.B.J1B.01.01)

1.

Hear QUCHMIJMHBI — TOJYyYCHHE CHCTEMbl 3HAHUH O 3aKOHOMEPHOCTSX
(GYHKIIMOHMPOBAHUS ~ TPEANPUATHA B CHCTEME  HAIMOHAJIBHOH  DKOHOMHKH,
NPEJCTAaBICHUN B 00JIACTH MEHEKMEHTAa M MAapKETHHIra, BKIIFOYAs METOJOJOTHUECKUC
OCHOBBI M 3aKOHOMEPHOCTH, (DYHKIIUH, METOJbI, OPTraHU3AIlMOHHBIC CTPYKTYPHI,
OpPraHU3aIMI0 TMPOIECCOB, TEXHUKY M TEXHOJOTHI0 MCHEKMEHTAa W MAapKETHHTa B
YCIIOBHSIX PBIHOYHOM 3KOHOMHUKH; 3aJI0KCHHE OCHOB MPO(ECCHOHATBHOM NEATEILHOCTH
0akanaBpoOB.

B pe3yabTaTe u3y4yeHusi AUCHUIUIAHBI 00yYAIOIIMIICA M0 MPOorpaMMe dakajaBpuaTa
JOJI/KEH:

Obaaoams cnenyromumu npogeccuonanvuvimu (I1K) kommereHIuAMU:

— HCHOJb30BAaTh HOPMATHBHBIE JOKYMEHTHI 10 KayeCTBY, CTAHAAPTH3ALMHU M CepTH(PHUKAIUN
IOPOAYKTOB M UX W3JAEIHHA, 3JIEMEHTh SKOHOMHUYECKOTO aHalu3a B NPAaKTUYECKOH
nestenbHOCTH (ITK-3);

— CHOCOOHOCTBIO aHATU3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, MMOAOHpaTh 000pyAOBaHHE,
TOTOBUTH 3asIBKU Ha MprodpeTenne u peMoHT obopynosanus (I1K-9);

— aHAJM3MPOBATh TEXHUUECKYIO JOKYMEHTAIHIO, T0I0MpaTh 000PYJ0BaHUE, TOTOBUTDH 3asBKU
Ha npuodpeTenue u peMoHT obopynoBanus (I1K-10);

— TOTOBHOCTb M3Yy4aTh HAayYHO-TEXHHUUYECKYIO0 MH(POPMALHUIO, OTEYECTBEHHBINH U 3apyOeKHBIN
onbIT 10 TemaTuke uccnenoBanus (I1K-20).
3nams:

— TPUHIUNBI COCTABJICHUS TEXHUYECKOH MOKyMeHTanmuu (TpagukoB paboOT, MHCTPYKIHH,
IUIAaHOB, CMET, 3as8BOK Ha MaTepHallbl U 000PYIOBaHUE) U JIp.;

— TEOpeTUYECKHE OCHOBBI M METO/IbI BRIPAOOTKH LIeJIeH U CTpaTeruu Ou3Heca;
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— TPUHIUNBI MMOATOTOBKH JOKYMEHTAIlUH Ui CO3JaHHUS CHCTEMbl MEHEIKMEHTa KauecTBa

NPEINpPUSTHS;

— METOBl M TEXHOJIOTUH NMPUHATHS U peaTu3alliy yIPaBICHYECKUX PEIICHUI.
Ymemy:
- COCTaBJIATH 3asBKU Ha 000py/I0BaHUE;
- pa3pabarhIBaTh TEXHUYECKYIO TOKYMEHTAIIUIO;
- TPUHUMATH YNPaBJIEHYECKHUE PELICHUS M OPTaHU30BbIBATH UX BBIIOJIHEHHE;
- cobupath, 00padaThIBaTh U UCIOJIB30BATh YIIPABICHUECKYIO HH(POPMAIIHIO;
- paboTtaTh ¢ YNOpaBIEHYECKOM JOKyMEHTAllMel, IO0Jb30BAaThCS 3aKOHAM, HOpMaMH U
NpaBUJIAMU JIMUHUCTPATUBHOMN NEATEIHLHOCTH;
- pacmpenensiTh 00sI3aHHOCTH U OTBETCTBEHHOCTH;
- HCTOJIb30BaTh METO/bI MOTHUBALIMH ITEPCOHATIA;
- KOHTPOJHMPOBATbH U PETYJINPOBATH UCIIOJHEHUE TIIAHOB.

Brnaodemu:

- HaBBIKAMU IMPUMEHEHUS ONTUMAIBHBIX MTOIXOA0B JJIS TUAaTHOCTUKY U aHAIN3a PHIHKA;
- METOAAaMHU PYKOBOJICTBA NEPCOHAJIOM;
- UHCTpYMEHTaMHu 3(PPEKTHBHOTO YIPABICHUS MPEAIPUITHEM.

3. Kparkoe coaep:xaHue IUCUHUIIIMHBI

Pa3nes 1. OcHOBBI ynpaBJieHUsl IPeANPHUATHEM

1.1 Beeoenue. IIpeomem, memoo u cooeprcanue oucyuniunvt «OcHo6bl MeHeOHCMeHma
u mapkemunza». Teopus ynpaBlIeHUs: yNpaBlIeHHE Kak IMOTPEeOHOCTh M Kak (akrop ycmexa
JESTEeIbHOCTH, CYIIHOCTh W COJIEp)KaHHE YIPABJICHUS, MECTO TEOPUH YIIPABICHHS B CHUCTEME
COBPEMEHHBIX 3HAHUM, CIerU(HKa YNpaBICHUYECKON NEATEIbHOCTH, COBPEMEHHBIE IMPOOJIEMBI
ynpaBieHus. ['€eHe3uc TeopuM yMpaBJICHUS: YHPABICHYECKHE PEBONIONMH, BO3HUKHOBEHHE
HAayYHOH TEOpPHH YINpPaBICHUS, UCTOKA M TEHACHIMU PA3BUTUS POCCUICKOIO YIPaBICHHUS.
3aKOHOMEPHOCTH M TPUHIMIIBI YTPaBIEHUS: CYOBEKTHBHbIE M OOBEKTHBHBIE (AKTOPHI B
yTpaBJICHUH.

1.2 Cucmema ynpaenenusa npeonpuamuem u ee cmpykmypa. Ouenka r¢gpgpekmuenocmu
ynpaenenus. Cucrema yHpaBJiCHUS: MOHATHE CHCTEMBl YIPABICHMS, pacrlpeaeieHue (QyHKLUH,
MOJTHOMOYHI U OTBETCTBEHHOCTH, IPUHIUIIBI IOCTPOEHUS CUCTEM yripaBiieHus. LlenTpanuzanus u
JCUEHTpaIN3allisl YIpaBJICHUS, JENErHpOBaHUE TIOJHOMOYMIA B TpoIeccax YIpPaBICHHUS.
Opranu3annoHHas CTpyKTypa U ee BuUAbl. OCHOBHbIE MOHATHS 3((HEKTUBHOCTH YIPABICHHUS.
IToxa3zatenu 3¢)(heKTUBHOCTH YIPABICHHUS.

Pa3nea 2. OcHOBBI MEHEIKMEHTA

2.1 Ilenu 6 cucmeme ynpasnenusn. Pazpabomka cmpamezuii u nnianoe opzanuzayuu.
Llenu u nenenojaraHue B YIpaBJICHUH: POJIb IEJIM B OPraHU3aLUU U OCYILIECTBICHUH MPOLIECCOB
yTpaBJIeHUs, KIacCH(UKaLUs 1eJIeH, TOCTPOEHHUE JIepeBa Ieliel; coueTaHne pa3HooOpas3us 1esei u
(GyHKIMH MEHEKMEHTA; CHUCTeMa YIMpPaBJICHUS MO LEJsAM; CTpaTerdst M TAaKTHKa YIPaBICHMUS.
CymHocTh, NPUHLIMIOBL M MeTOABl IaHupoBanusi. [Iporecc BblpaboTku crpareruu. Dopmbl
TEKYILETo IJIaHUPOBAHUSI.

2.2 Texuonozua paspabomku u npunamus ynpaeienueckux peuwtenuil. Pa3paborka
YIPaBJIEHYECKUX  PELICHWH: TOHATHE M KiJacCU(UKAlUs  YHPABICHYECKHX  PEIICHHH,
OCHOBOIIOJIAraloINe 3JIEMEHTHI IeATEIIbHOCTH, YCIOBUS M KPUTEPUU MPUHSITHS PEIICHUH, polecc
Y MOJETH MPUHATHUS YIIPABICHUECKUX PEIICHUN, pealn3anus YIpaBIeHUECKUX PEIICHUN.

2.3 Baacms 6 cucmeme ynpagieHus. audepcmeo u cmuap ynpaeienus. OTHOILICHUS
BJIACTU B CHCTEME YTIPABJICHUS: MOHSATHE U THUIIOJOTHUS BJIACTH; BJIACTh U aBTOPUTET MEHEIKEPA;
NpU3HAKK, (GAKTOPBl M TPOSIBICHUS HEYNPaBIIEMOCTH; HMCTOYHHKH BIACTH B YIPaBICHUU
OpraHu3aiyei; MapTHEPCTBO B TpolieccaXx MEHEMKMeHTa. JIunepcTBO M CTHIb YHpPABJICHUS:
nporecchl OPMHUPOBAHUS U OCHOBHBIE COCTABIISAIOLINE JTUAEPCTBA, (hOpMaIbHBIE U He(OpMalIbHbIC
(bakTopsl THMIEPCTBA, MPOSBICHUE JUAEPCTBA B CTHIIC YNPaBJICHUS, TEHACHUUS Pa3BUTUS CTHIISA
yTIpaBJICHUSL.
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2.4 Momueayuonnvle ocHogbl ynpaenenus u Kougaukmel. MoTUBaLUS JEATEIHLHOCTH B
yHnpaBJICHUU: MOTHUBBI ACATCIBHOCTH YCJIOBCKA W WX POJIb B YHPABJICHUH, OCHOBHBIC IIOHATUA H
JOTHKa Tpolecca MOTHBAaIMHM, (akTopbl (OPMUPOBAHMS MOTHUBOB TpPYJAd; HCIOJIB30BAaHHUE
MOTHBAIlMM B TPAaKTHKE MEHEIKMEHTa; (akTopsl 3(P(PEKTUBHOCTH MOTHBALIMU; COBPEMEHHBIC
KOHIICTIIMM MOTHBAIMH. ['pynmoBas AMHAMUKAa W KOH(IMKTBI: POJNb TPYNIBl B TOBEIACHUU U
NeSTeIbHOCTH 4YeJOBeKa, (pOopMHUpOBaHUE TPy, B3aUMOACWUCTBUS B TPYINIE M B OpraHU3allHU;
BO3HUKHOBCHHUC, TIIPOABJICHUC W Pa3HOBUIAHOCTU KOH(I)JII/IKTOB, BIIMSAHHUC KOHq)JII/IKTOB Ha
yIIpaBJICHUE.

Pa3nea 3. OcHOBBI MApPKETHHTIA.

3.1 Mapkemunz Kak cucmema ynpaeienus, pecyiupoeanusn u uzyueHus pviuka. Ilonstue
MapKCTHHTIa, MPOUCXOKACHUC U CYHNIHOCTb MAPKCTUHIA, LHCIIW MApPKCTHUHTA. OcHOBHEBIE MMPU3HAKH
MAapKCTHUHIOBOTO CTWJIA YIHPABJICHUA. KOHLIGHI_II/II/I MapKCTHHTa. OcHOBHEIE BUbl MApKCTHHIA.
MapxkeTuHrosas cpeaa.

3.2 Komnaexc mapkemunza. Ocnosnvle mapkemunzogvie uncmpymenmspt. Cosepxanue u
nporecc yrpaBlieHUs MapkeTHMHroM. OcHoBHble (yHKIMM MapkeTuHra. ToBapHas, ILI€HOBasd,
cObITOBas M KOMMYHHKAIlMOHHAs MOJIUTUKUA (GupMbl. ToBapHble cTpaTteruu. Pa3zpaboTka HOBBIX
TOBApOB.

4. OO0beM yueOHOM IMCUMILUINHBI:

. B 3auerHbIx B akanmem. B actponom.

Bup yaeGHoit paboTe! eIMHUIIAX qacax qacax
O0mass TPyAOEeMKOCTb JMCHMILIMHBI 110 2,0 7 54
y4eOHOMY IIaHy
Kounrakthas patora (KP): 0,88 32 27
Jlexuun (Jlek) 0,44 16 13,5
[Ipaktuueckue 3ansarus (I113) 0,44 16 13,5
CamocrositesbHas padora (CP): 1,0 40 27
CaMocCTOsATENbHOE U3yUYEHUE Pa3/IEIO0B 1,0 40 27
JUCIUILTAHBI
Buja konTpoJisi: 3a4er / 3k3amMeH - 3ader 3ader

AHHOTanuA padoyeil NpOorpaMMbl JMCUHITIHHbBI
«OCHOBBI TEXHHYECKOI'0 PeryJMpPOBAaHUA U yIIPaBJIeHHE KAYeCTBOM B TEXHOJIOTMHU
ouomarepuasnon» (b1.B./1B.01.02)

1. Heab AMCUMIUVIMHBI — HAYYUTH CTYJCHTOB MPHUMEHATh KOHTPOJIHHO-U3MEPUTEIBHYIO H
UCTIBITATEIbHYIO TEXHHKY, METOJaM M CpeICTBAaM TEXHUYECKOTO peryJIupOoBaHus,
METOZaM KOHTpOJISi KayecTBa BBIMYCKAeMON NPOAYKIMH, COBPEMEHHBIM CHCTEMaM
YIpaBJICHUS] KAUECTBOM.

2. B pesyabTaTe M3y4eHHs JMCHHILIMHBI 00y4aOLIUIICA M0 MporpaMMe 0aKkajlaBpuarta
JAOJIZKEH:

Obaaoams crnenyromumu npogeccuonanvuvimu (I1K) kommereHIUAMU:

— HCHOJb30BAaTh HOPMATHBHBIE JOKYMEHTHI 10 KayeCTBY, CTAHJAPTH3ALMHU U CepTH(PHUKAINN
IOPOAYKTOB M UX W3/ACIHHA, 3JIEMEHTh SKOHOMHUYECKOTO aHalu3a B NPAaKTUYECKOH
nestenbHOCTH (ITK-3);

— CHOCOOHOCTBIO aHATU3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, MMOAOHpaTh 000pyAOBaHHE,
TOTOBUTH 3asIBKU Ha MprodpeTenne u peMoHT obopynoBanus (I1K-9);

— aHAJM3MPOBATh TEXHUUECKYIO JOKYMEHTAIHIO, T00MpaTh 000PYI0BaHUE, TOTOBUTH 3asBKU
Ha npuodpeTenue u peMoHT obopynoBanus (I1K-10);

— TOTOBHOCTb M3Yy4aTh HAayYHO-TEXHHUUYECKYIO0 MH(POPMALHUIO, OTEYECTBEHHBINH U 3apyOeKHBIN
onbIT 10 TemaTuke uccnenoBanus (I1K-20).
3nams:
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- 3aKOHOJATEJIbHbIE U HOPMATHMBHO MPABOBBIE AaKThl, METOJWYECKHE MaTepHallbl IO
TEXHUYECKOMY PETyJIMPOBAHUIO;

- TEPCIEeKTHBBI TEXHUYECKOTO PAa3BUTHUS U OCOOCHHOCTH JCSATEILHOCTH OpraHU3allui,
KOMIIETEHTHBIX HAa 3aKOHOJATENbHO-TIPABOBOH OCHOBE B 00JIACTH TEXHHYECKOTO
peryJiupoBaHusi;

- OCHOBBI TEXHUUYECKOT'O PEryJIUPOBaHUSI.

Ymemn:

- TPUMEHSTh METOAbl U MPUHIUIBI CTAHAAPTU3ALUHU TIPH pa3padOTKe CTaHIAPTOB U IPYTHX
HOPMAaTHBHBIX JJOKYMEHTOB;

- TMPOBOAWTH  TMOJTBEPKIACHUE  COOTBETCTBUS  NPOAYKLUMH, TMPOLECCOB U YCIYT

NPEIbSBIAEMBIM TPEOOBAHHUSIM;

- TPUMCHSTH METObI KOHTPOJIS U YIPABJICHUS Ka4eCTBOM;

- aHAJM3UPOBATh JAHHBIC O KAYECTBE MPOAYKIIUH U ONPEICNIATh IPUIHHBI OpaKa;

- HCIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJOTMH JUISl TUIAHUPOBAHUS M TPOBEIACHHS PabOT MO
TEXHUYECKOMY PETYJIHUPOBAHUIO.
Brnaoemns:

- HaBBIKaMU MCIOJIb30BaHUS OCHOBHBIX MHCTPYMEHTOB YIIPaBJICHUS KaueCTBOM;
- HaBBIKAMH OQOPMIICHHS pPE3YyJIbTaTOB HCHBITAHUH W TPUHATHA COOTBETCTBYIOLIMX
peleHui;
- HaBBIKaMU 0()OPMIICHUS] HOPMATUBHO-TEXHUUECKOM JOKYMEHTAIIUH.

3. Kparkoe coaep:xaHue IUCUHUIIIMHBI

Paznea 1.

1.1 Beenenne. 3akon P® «O TexHMYeCKOM peryJTHpPOBaAHHN.

Mepbsl  TEXHMYECKOTO  pEryJMpOBaHHs, OCHOBAaHHBIE Ha  3aKOHOJATENLCTBE 00
OTBETCTBEHHOCTH 3a Ka4eCTBO M OE30MaCHOCTh MOCTABIIIEMON NMPOAYKINHU («3aKOH O 3alUTe MpaB
OTpeOUTENCH» ).

1.2 HeoTBpaTMMOCTL OTBETCTBEHHOCTH M3IrOTOBHTEJS W OPraHU3allid B el
«M3rOTOBHTE/Ib- IPOJABeL- MOTPeOUTENb).

HenobpokauectBennass  mpoaykuusi. MckaxenHas uHpopmanus o0  (aKTHYECKHX
XapakTepucTukax npoaykuuu. danscudunupoBannas npoaykuus. OTBETCTBEHHOCTh MPOJAaBLA U
U3TOTOBUTESL.

1.3 Jloxa3aTe/ibCTBO JOOPOKAYECTBEHHOCTH Pean3yeMoil NPOAYKIUH H3TOTOBUTEJIeM.
CBs3b Me:K1y HAIN4YMeM Je(eKTa U BeJTHYNHON ymepoa.

KadecTBeHHas MpoayKLUsA-YCIOBUE BBKMBAHUS (PUPM B KOHKYPEHTHON O6opboe.

1.4. TexHuyeckoe peryJHpoBaHue, OCyLIeCTBJIsAeMOe TIOCYIapcTBOM B 00JacTH
0e3onacHOCTH NPOAYKTOB. TexHMYecKkHe perJiaMeHThbl H OLIEHKA COOTBETCTBHS.

Bunel texHuueckux periaameHToB. ConepikaHMe TEXHUYECKMX periaMeHToB. [IpaBuna
IIOCTPOEHHUH.

1.5. ®opMBI TEXHHYECKOT0 peryJJMpoBaHMus.

ITonTBepkeHNE COOTBETCTBUS, TOCYAAPCTBEHHBIM KOHTPOJIb, HAA30P.

1.6. AkkpenuTanus Kak (popMa rocyapcTBeHHOI0 TEXHUYECKOI0 PeryJInpoBaHusl.

[lenin ¥ NPUHLMIBI aKKpPEOUTALUMU. AKKpEIUTAlMs OpraHoB IO CepTU(UKAIUN U
UCTIBITATENbHBIX J1abopaTropuii. CepTUPHUKAIIMOHHBIC UCIIBITAaHUS MPH aKKpeauTaluuu. 3apyOexHas
aKKpeIUTaLHs.

1.7. Mepsbl, npeaycMaTpuBaliue HCIOJIb30BaHHe NA00POBOJIBLHBIX CTAHAAPTOB H
n00pOBOJILHOM cepTHHUKALINH.

KagectBo. BHenpenue cucrem kadectsa. O0yueHune u MHGOPMUPOBAHHE TOTPEOUTENEH.

1.8. Ilpunuunsl 1 GopMbI NOATBEPKACHUS COOTBETCTBHSA. CXeMBI.

Paznen 2

2.1 MeToau4eckne OCHOBBI YIIPABJIeHHS Ka4eCTBOM.
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Craguy KU3HEHHOTO LMKJIA MPOAYKIIMH.
Cranpmaptuzanus B YIPaBICHUU KaueCTBOM

3apyOeHbII 1 0TeYEeCTBEHHBIN ONBIT YIIPABICHUS KaueCTBOM.
Konuemnus «BceoO1iero yrnpaBieHHst KAYECTBOM.
Mertposoruueckoe odecrieyeHre Ka4ecTBa PO Ty KIHH.

2.2/IuueH3upoOBaHue. AKKpeIuTAIHA.

3aKOH O JIMLEH3UPOBAHUU.

2.3 Ceprudukanusi Kak npoueaypa noATBep:KIeHnsl COOTBETCTBHS.

Meronbl
MexnyHnaponuele cranaaptsl  cepun  9000.

OLICHKA Ka4yecTBa MPOLYKLHUU.

2.4 Ilpyauuns! U popMbI NOATBEPKICHUSI COOTBETCTBHS.
2.5 Cxembl cepTH(UKALNHT U NeKJIAPHPOBAHMSA.
Onwucanue cxem aeknapupoBanus (14-71) u cepTuduKaIum.

2.6 1o0poBoJIbHOEC  NOATBEp:KICHHE

COOTBCTCTBUHA.

JKcnoprupyemMasi W

HMIIOPTHPYeMasi NPOAYKIHS, NOAJIesKAIas 00A3aTeJJbHOMY NOATBEPKACHHIO COOTBETCTBHS.
VYcnoBust BBO3a Ha TeppuTopuio Poccum mponmykium, moJuIiexame o0s3aTenbHOMY

MOJITBEPKICHUIO COOTBETCTBUSI.
4. O0beM yueOHOM TMCUMILUIUHBI:

. B 3auerHbIX B akanem. B actponom.

Bup yaeGHoit paboTe! e IMHUIIAX yacax yacax
O0mass TPyAOEMKOCTb JMCHMILIMHBI 110 2,0 7 54
y4eOHOMY IJIaHy
Kounraktnas pa6ora (KP): 1,0 36 27
Jlexuun (Jlek) 0,5 18 13,5
[Tpaktuueckue 3ausarus (I113) 0,5 18 13,5
CamocrositesbHas padora (CP): 1,0 36 27
CaMocCTOsATENbHOE N3yUEHUE PA3/IEIO0B 1,0 36 27
JMCLIUTUIAHBI
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3ader -

AHHOTANUA padoyvell MPOrpaMMbl TUCHHUILIHHBI
«BbpruucanTeIbHAS MAaTEMATHKA B TexXHoJorun ouomarepuanon» (b1.B./1B.02.01)

1. Heab JIUCHMIUVIMHBI — HAy4YUTh OOYyYaroIUXCAd TEOPETUUYECKUM 3HAHMUAM, H
IIPAKTUYECKMM YMEHHMSAM M HaBbIKaM HCIIOJIb30BaHUS COBPEMEHHBIX MaTEMaTHUYECKUX
METOJIOB C NPUMEHEHHUEM IaKeTa Maremarnueckux nporpamm MATLAB st pemenus
LIMPOKOT0 Kpyra 3a/1a4y BBIYUCIUTEIbHON MAaTEMATUKH.

2. B pesyabTaTe M3y4eHHs JMCHHUILIMHBI 00y4aOLIMIICA M0 MporpaMMe 0aKkajlaBpuarta
JOJIKeH:

Obnaoams crnenyromumu npogeccuonanvuvimu (I1K) kommereHIUAMU:

CHOCOOHOCTBIO  MPOBOAWUTH AHAIM3 CHIPbS, MaTepUaioOB W TOTOBOM MPOIYKIIMH,

OCYIIECTBIIATh OLIEHKY pe3yipTaToB aHanusa (I1K-10);

CIOCOOHOCTBIO TUIAHUPOBATh M TMPOBOAMUTH (DU3UYECKHE U XUMHUYECKHE 3KCIIEPHUMEHTHI,

MIPOBOJUTH 00PabOTKY MX PE3yIbTaTOB M OLEHUBAThH MMOTPEIIHOCTH, BHIABUTaTh TUIIOTE3bI U

YCTaHABJIMBATh I'PAHUILIBl UX IPUMEHEHUS, IPUMEHATh METO/Ibl MATEMAaTUYECKOT0 aHAIN3a U

MOJEJIMPOBAHUS, TEOPETUUECKOT0 U dKciepuMeHTalibHOro uccinenoanus (I1K-16);

3nams.

(U3UKO-XMMHUYECKHE U XUMUKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS IPOIIECCOB

W3MEHEHHUSl arperaTHOro COCTOSIHMSL —1apo(ra3o)-)KUIKOCTHBIX CHCTEM, pPEaKTOPHBIX

IIPOLIECCOB M OCHOBHBIX ITPOLIECCOB Pa3/IEICHHsI XUMUUYECKON TEXHOJIOTHH;

METO/Ibl M aJITOPUTMBbI KOMIIBIOTEPHOT'O MOJEJIMPOBAHNS OCHOBHBIX IIPOLIECCOB XUMUYECKOU

TEXHOJIOTUH U TEXHOJIOTMYECKUX CXEM XMMHUECKHUX IPOU3BOCTB;
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— TMPUHLUNBl TNPUMEHEHHUS METOJOJOTUM KOMIBIOTEPHOTO MOJIECIMPOBAHUS  XUMHKO-
TEXHOJOTMYECKMX  IPOLECCOB  IpPH  ABTOMAaTHU3UPOBAHHOM  IIPOEKTHPOBAaHMM U
KOMITBIOTEPHOM YIIPaBJICHUU XUMHUYECKUMU MTPOU3BOACTBAMHU.

Ymemo:

— pemarb 3aJadyd KOMIBIOTEPHOIO MOJEIMPOBAHHUS IPOLECCOB Mapo(Ia30)->KUIKOCTHBIX
paBHOBECH, a0COPOLINU, TUCTUILIALNUN, PEKTH(PUKAIIUN U KUIKOCTHOHN SKCTPAKIIUU;

— TMPUMEHSTH TMOJYYEHHBbIE 3HAHUS TPU PEIICHUU TMPAKTUUYECKUX 3aJad KOMIIbIOTEPHOTO
MOJIETUPOBAHUS OCHOBHBIX IIPOLIECCOB XUMUYECKOW TEXHOJIIOTMH M TEXHOJIOTMYECKUX CXEM
XUMHUYECKHUX IIPOU3BOACTB.

Bnaodemy:

- METOJaMHU MPUMEHEHHS CTaHJAPTHBIX MaKeTOB MpUKIagHbIX nporpamm (IIIIIT) u makeros
Mozenupyroumx nporpamm  (IIMII) 1nnst  MomenupoBaHMS OCHOBHBIX — IPOLIECCOB
XUMHUYECKON TEXHOJOTUU U TEXHOJOTUYECKUX CXEM XUMHUYECKUX IIPOU3BOCTB.

3. Kparkoe coaep:xaHue IUCUHUIIIMHBI

Beenenne. Llenn u 3anaun kypca. KpaTkuii HCTOpUYECKH 04EpK pa3BUTUSL OTEUECTBEHHON
1 3apyOeXKHOH BBIYUCIUTENbHOM MaTeMaTuku. OCHOBHBIE 3Tanbl pa3pabOTKH U pealn3anuu
QIrOPUTMOB Ha KOMIIBIOTEPAX.

Paznen 1. BpruuciamreabHass marematuka. OcCHOBHbIEe JTanbl: pa3spadoTka u
peaqu3anusi aIropuTMOB Ha KommnbloTepax. Cucrema komnblTepHoii Matematuku (CKM)
MATLAB nuis1 penieHus 3a1a4 BIYUCJINTEIbHOH MATeMATHKH.

Tema 1.1. Co3nanne M-nporpaMM M OCHOBHbIe omepatopbl M-si3blka NPOrpaMMHpPOBAHUS

MATLAB. BapuaHntsbl cTpYKTYpbI iporpamm Ha MATLAB.

Opranuzanus pabodero crona Desktop Layout;

Ocnoguble oneparun B Command Window;

OcnoBublie onepanuu B Editor;

JIuneitHo opraHu30BaHHas IporpaMmMa (aJIrOpUT™);

BeTBieHus: ¢ 0OTHUM YCIOBUEM, HECKOJIBKUMH YCJIOBUSMH, BIOKEHHBIE, CO CIIMCKOM YCIOBHUH. if,

switch; nornueckue oneparuu and, or, not;

[uknpl €O CYETYMKOM, C TPEAYCIOBHEM, C IIOCTYCIOBHEM, C IPEPHIBAHUEM IIOJHBIM H

MpephIBAaHUEM YaCTHYHBIM, C 3aJJaHHBIM IIATOM CYETYMKA, C OTICIBHBIM OTCUYETOM HTepaluii; for,

while, break, continue; ¢ BpI30BOM (hyHKIIMI; ¢ quanorom ¢ nois3oBarenem B Command Window u

B CIICLIMAJIBHBIX TUAJIOTOBBIX OKHAX;

Tema 1.2 CrangapTHble W _HecTaHAapTHble (GyHKuMU M-fi3blka NPOrPAMMHUDPOBAHUS H

ocHoBHbIe pematenan (solvers) MATLAB.

OyHKIMH ¢ TpapUUECKUM BBIBOJIOM pe3yibTaToB; plot, subplot, surf, mesh, polar;

@DyHKIUH C YUCIOBBIM BBIBOJIOM pe3ynbraTtoB B Command Window;

@DyHKIUH € 3aIUChIO Pe3yIbTATOB B (paii;

OyHKIWH, BIOKEHHBIC B TJIABHYIO (QYHKITUIO;

OYHKIMU C IEPEMEHHBIM YHUCIIOM apTyMEHTOB;

OyHKIHH, BBI3BIBAIOIINE PYTYI0 (QYHKIINIO, UMSI KOTOPOU MEPeIaHO KaK apTryMEeHT;

Pa3znea 2. Bexktopsl u mMarpunbl. CucreMa JIMHEHHBIX ajredpan4ecKux ypaBHEHHMH
(CJIAY).

Tema 2.1. OOpaTHasg MaTpUUA. YMHOKEHHE MATPHIL

Omneparop inv;

Omneparopksl strcat, int2str, num?2str;

Omneparops! length, min, max, mean, sort;

Omneparopsr dot, tril, triu, eye, zeros, ones, diag;

Omneparopsl rand, linspace, logspace, repmat;

Omneparoptsi size, det, trace, norm;

Tema 2.2. Metoa I'aycca. MeToa IPOCTHIX HTePalU.

Omneparopsi linsolve, rank, eig;

&9



Tema 2.3. O0YCI10BJIEHHOCTb cUCTeMbI. YHC10 00YCI0BIEHHOCTH.
Omneparops! cond, rcond;
Paznen 3. OOpadorka pe3yabTaToOB H3MepeHHsl OAHOW BeauduHbl. [lpudiamxenmne
GyHkuun
Tema 3.1. Kputepuii CTbloeHTA.
Omneparopsl polyfit, polyval,
Tema 3.2. Annpokcumanus.
Omneparop Isqcurvefit;
Tema 3.3. UnTepnoasinus.
Omneparopsl interpl, linear, spline, nearest;
Pa3nea 4. UnciieHHOe MHTeIPHPOBaHue
Tema 4.1. MeToabl IPAMOYI0JbHUKOB
OmnepaTopsl sum, mean;
Tema 4.2. MeToabl Tpaneuui
Oneparop trapz;
Tema 4.3. Metoa Cumincona
Omneparop quad, int;
Tema 4.4. Meton HeloTona-KoTteca 8 nopsinka
Omneparop quads8;
Pazgen S. YpaBHeHue ¢ 0AHMM HeHU3BECTHBIM
Tema S.1. MeTo ie/1eHNUs ION0JIaM
Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa kacaTeJbHbIX
Omnepatopsl roots, poly, fzero;
Pa3nea 6. CucreMa HeJIMHEHBIX YPABHEHHI
Tema 6.1. MeTon Horotona-Padcona
Omneparopsr solve, diff, subs;
Tema 6.2. MeToa IPOCTHIX UTEPAILUIA.
Omneparops! simplify, collect, pretty;
Pa3znen 7. OnHoMepHasi onTUMM3 AN
Tema 7.1 MeTobl 0IHOMEPHOI ONTUMHU3ALUHI
Omneparops! fminbnd;
Pa3pnen 8. MHoromepHasi onTUMH3 AN
Tema 8.1 MeTo1bl MHOTOMEPHOH ONTUMH3ALMHU
Omneparopsl fminsearch, linprog, fmincon;
Pa3nen 9. ludgdepennnanbHbie ypaBHEHHS
Tema 9.1 MeTtoas! pemienusi AnddepeHnnanbHbIX YPAaBHEHHIA.
Omneparops dsolve, diff;
3akiroueHue. 3aKIIOUUTENbHAS JEKIHS 110 MOABEACHUIO UTOTOB Kypca.
4. O0beM y4eOHON AUCHHUIVINHBI:

B 3au. B akagem. | B actponoMm.

Busl yueOHoI paboThI €AMHHLIAX qacax yacax
OO0mas Tpy10eMKOCTb M CHUILIUHBI 110 3 108 31
y4eOHOMY IIaHy
Konrakthas patora (KP): 0,9 32 24
JlaGopaTopusble 3ansatus (J1ad) 0,9 32 24
CamocrositenbHas padora (CP): 2,1 76 57
[TonroroBka K 1a00paTOPHBIM 3aHATHUSIM 1,05 38 28,5
CaMocCTOsATENbHOE N3yUEHUE Pa3/IEIO0B 1,05 33 28,5
Kypca
Buja konTpoJsi: 3a4er / 3k3aMeH _ 3auer _
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AHHOTANUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«/luckpeTHass MaTeMaTuKa B TexHoJiorun ouomarepuanon» (b1.B./1B.02.02)

1. Heab AucCHMIJIMHBI — (OPMHUPOBAHHUE Y CTYACHTOB CHCTEMBl OCHOBHBIX HOHSTHIH,
UCTONB3YEMBIX Ui MOCTPOSHHS] BAXHEHIIMX  MaTeMaTHUECKUX  MOJENeH, Hu
MaTEMaTUYECKUX METOJOB JUIsl OMCAHUS Pa3JIMYHbIX [TPOLIECCOB.

2. B pesyabTaTre M3y4eHHs JMCHHUILIMHBI 00y4aOLIUIICA M0 MporpaMMe 0aKkajlaBpuarta
JOJIKeH:

Obnaoams crnenyromumu npogeccuonanvuvimu (I1K) kommereHIUAMU:

— CHOCOOHOCTBIO TPOBOAWUTH AHAIM3 CBIPbSl, MaTepHaOB W TOTOBOH MPOIYKIIMH,
OCYIIECTBIIATh OLIEHKY pe3yipTaToB aHanusa (I1K-10);

— CHOCOOHOCTBIO IUIAHUPOBATh M TNPOBOAUTH (PU3UYECKHE U XUMHUYECKHE 3KCIIEPHUMEHTHI,
MIPOBOJUTH 00PabOTKY MX PE3yIbTaTOB M OLCHUBAThH MMOTPEIIHOCTH, BHIABUTaTh TUIIOTE3bI U
yCTaHaBJIMBATh TPAHULBI UX IPUMEHEHUS, IPUMEHSATh METOJIbI MAaTEMAaTUYECKOTO aHaJIN3a 1
MOJEJIMPOBAHUS, TEOPETUUECKOTO U dKcIiepuMeHTabHOro uccienoBanus (I1K-16).
3uams:

— OCHOBHBIC TIOHATHS M METOABl JUCKPETHOW MAaTeMaTUKH, MATeMaTHYECKHUX METO/I0B
pereHust mpo(heCCHOHAIBHBIX 3a/1a4.

Ymemo:

— TPUMEHITh MaTEMAaTHUYECKUE METO/IbI TP PELICHUN THIIOBBIX MPO()ECCHOHANBHBIX 3a/1a4.
Bnaoemy:

— METOAaMHU IOCTPOEHUS MaTeMaTH4eCKOH MOJENN TUIMOBBIX NMPO(ECCHOHANBHBIX 3a/1ad U
COJIEpKaTEIbHON MHTEPIPETALMH TIOJTYyUYEHHBIX PE3yJIbTAaTOB.

3. Kparkoe coaep:kaHue JMCOHMIIJIMHBI:

Beenenue.

Poinb nucKpeTHOM MaTeMaTHKU IPpU Pa3pabOTKe U SKCIUTyaTallud XUMHUKO-TEXHOJIOTHUECKUX

CHCTEM.

1. DJIeMeHTBI TEOPMH MHOKECTB M ajiredpanyecKue CTPYKTypbl.

BBenenue B AMCKPETHYIO MaTeMaTuKy. Pojb AMCKpETHON MaTeMaTHKH MpU pa3paboTKe H
HKCIUTyaTallil XUMHKO-TEXHOJOTHUECKUX CUCTeM. MHOXecTBa, OTHOUICHUSI U (QYyHKIMU. 3ajaHue
MHOXECTB M OCYILECTBIIEHHE orepauuii Haa HUMU. CriocoObl 3aganus. Onepauuu oO0beIUHEHHS,
[IEPECEUEHUs, PA3HOCTH, JONOJHEHUS U JAEKapToBa IPOU3BEIACHUS. AKCHOMAaTHKa TEOPHUH
MHOXecTB. Anredpa Kantopa. MuHMMM3anus MpencTaBlieHH MHOXecTB. Jnarpammsl Dinepa-
Benna. bunapubie otHomenus. CriocoObl 3aianusi OMHapHBIX OTHOIIEHHH. CBoiicTBa OMHAPHBIX
otHomeHUH. Pa3Ouenust. OTHOIIEHUS SKBHUBAJCHTHOCTH U mopsnka. [IperncraBieHue n-apHbIX
OTHOLICHUH OuHapHBIMU. AjreOpa oTHomeHuil. DOyHKiuH. MHbEKUUsA, CIOPBbEKIUS U OHEKIHA.
Anrebpanueckue crpykTypsl. [lomyrpynnsl. Monouasl. I'pynmnsl. [loarpynmsl. [uknuyeckue
rpynmnel. ['pynmel  moacranoBok. M3omopdusm rpymm. CMexXHBIE KIacchl MO MOATPYIIIE.
Hopmansnbie nenurenu. @axtop-rpynmsl. Konbia: onpenenenus, cBoiicTa, npumepsl. [loss.

2. DJIeMeHTBI Teopuu rpagos.

I'padpl. 3amanue u xapaktepuctuku rpadoB. Buaer rpados. Iloarpadsr. Marpurisl
CMEXHOCTH M MHUUJAEHTHOCTH. Ctenenu BepmnH. Mapuipytsl Llenu. [{ukiel. PaccTosaue mMexny
BepmmHaMu. Jluamerp u paamyc rpada. YHapHble W OMHapHBIE OINEpaluud Hal Tpadami.
JHlomonnenue rpada. Ynanenue u go0aBlIeHWE BepIIWH. YaaleHHWe u jgoOamieHue pedep.
Otoxpaectrienue BepiuH. Pacmerenne BepmuH. O0benunenue rpados. [lepeceuenue rpados.
Komnonentsl  cBsizHOcTH. Moctbl. Bepmmunas u  pebepHast — cBsi3HOCTh.  CBSI3HOCTB
OPHEHTUPOBAHHBIX TIpaoB. AJTOPUTM BBIYHCICHHUS CBA3HOCTH. BHYTpEHHSS yCTOHYHMBOCTb.
BepmmaHoe umcio HezaBucUMOCTH. PeGepHoe umcio He3aBucuMOCTU. BepmmHHoe U pebepHoe
nokpeiTue rpada. BremHss ycroiWuyuBocTh. BepmmHHOe W pebepHOE UHUCIO BHEUIHEH
ycroiunBocTu. Lukibl n paspesbl. DinepoBbl LUKIBL. ['aMUIbTOHOBBI LMKIBL IlnaHapHOCTE M
yknazaka rpago. I'panu miockoro rpada. Packpacka rpados. Xpomatuueckoe uucno. ['nmoresa

91



yeThlpex Kpacok. JlepeBbs. Onpenenenus. CoiictBa. Teopema Konu. dyHnameHntanbHas cucrema
uKkiI0oB. OCTOB HaMMEHBILErO Beca. YTMOPSAOYEHHbIE JAepeBbsi. buHapHble nepeBbd. JlepeBbs
COPTHUPOBKH. AJITOPUTM IIOUCKA B IEPEBE COPTUPOBKHU.

3. ByJeBbl QpyHKIHM.

Anrebpa noruku. bynesbl ¢pynkuuu. CriocoObl 3ananus. byneBsl pyHKIUU OJHON U JBYX
NEpPEMEHHBIX U UX cBoiicTBa. Dopmyrbl OyneBoil anreOpel. OCHOBHBIE 3aKOHBI OYJIEBOM aareOpsl.
OkBuBaNeHTHOCTh (opmyin. Ilpunimn nBoiictBeHHOCTH. COBEpIICHHBIE JAW3BIOHKTUBHBIE U
COBEpILCHHbIE KOHBIOHKTUBHBIE HOpMasbHble (opMbl. CHCTEMBI 3JEMEHTapHBIX OyJEBbIX
¢yHkuuid. OYHKIMOHAJIBHO TIIOJIHBIE CHCTEMBI 3JEMEHTapHBIX OyieBbIX ¢GyHkimid. [Ipumeps
(YHKIIMOHATIBHO MOJIHBIX 0a3ucoB. BaxkHeilue 3aMkHyThIe Kiacchl. Teopema o (yHKIIMOHATBEHON
nojgHoTe. MunnMm3anus OyneBbix QyHKuuil. CokpalieHHas, TyMKOBas U MUHUMAalbHas (DOPMBIL.
Kaptel Kapno. Merox coueranus uniaexkcoB u Meron KyailiHa. MuHMMHM3a1usi KOHBIOHKTHBHBIX
HOpMaJIbHBIX (opM. OO630p NMPUIIOKEHUN TUCKPETHOW MareMaTuku. Pa3paboTka 3¢ ¢dexkTuBHOrO
MaTeMaTH4eCKOr0, MPOrpaMMHOT0, MH(POPMAITMOHHOTO M TEXHUYECKOTO 00ecreueHus] Ha OCHOBE
METOZ0B IUCKPETHON MAaTEMAaTHUKHU.

S. Ucuunciienne BbICKa3bIBAaHUM.

BBeneHne B mMareMaTudecKkyro JIOTMKY. KpaTkue cBeleHUS M3 MCTOpPUU MaTeMaTH4eCKON
noruku. Ponp MaremaTHyeckoW JIOTMKM TpU  pa3pabOTKe W IKCIUIyaTallud  XHUMHUKO-
TEXHOJOrn4eckux cucreM. dopmanbHble akCMOMaTH4YeCKUE CUCTEMbl. CHMBOJBI, BBIPAXEHMUS,
¢dopmybl, akcuoMbl. [IpaBuiio BbIBOJa, HETOCPEACTBEHHOE CJEICTBHE, BBIBOJ, Teopema. Jlormka
BbICKa3biBaHui. Jlornueckuii BeiBoa. Akcuombl. [IpaBmino modus ponens. Teopema neaykuuu u
npasuino cwuiorusma. Ilonnora u HenporuBopeunBocTs. HesaBucumocTs akcuom. Paspemmmocts
teopun. [Ipyrue akcmomaruzanuu. [IpoBepka BBIBOAMMOCTH C MOMOIIBIO HCTUHHOCTHBIX TAOUIL.
CexBennun ['enniena. Mogens mupoB Kpumke. Merox pesomtonuii Pobuncona. Metox knay3
Bonra. O6patnslit MeTox MacnoBa (01aronpHusTHEIX HAOOPOB).

6. UcuncieHne npeJuKaToB H HeYeTKasi JIOTHKA.

Jloruka mnpenukaToB. ABTOMaTHM3alMs JIOTHYECKOrO BbIBOjA. llepemeHHBIE, (QYHKLUH,
TEPMBI, PEAUKATHI, KBAHTOPBI, popmybl. ObnacTh neiictBus kBaHTOpa. CBOOOTHBIC U CBS3aHHBIC
nepeMeHHble. VHTeprnperanuyu, paBHOCUIBHOCTh. Pacmo3naBanue oOme3Haunmoctd. IlpoGiema
pa3peimuMocTH. AKCHOMBI M TpaBHja BBIBOAA HCYHMCIEHUS NPEIUKaTOB. Teopema NETyKIMH.
HenpotuBopeunBOCTh U MOMHOTA. BBIHECEHHWE KBAaHTOPOB M MpeABApEHHAs HOpMalibHas (opma.
CkyneMoBckHe cTaHaapTHble (opMbl. OpOpaHOBCKUN YHUBEpCYM M Teopema JpOpana.
[ToncranoBka u yHupukanus. MeToa pe3oironuii 1 ero noiHota. CTpaTerud MeToa Pe30ITIOLIHIA.
Jn3broHKTE X0pHa. [IpuHIuN joruueckoro nporpaMmuposanus. Hedetkue MHoxecTBa. Heuerkas
noruka. [losBienue u cyrs HeueTkocTu. Dopmanusanus HedeTKOCTH. DyHKIMS IPUHATICKHOCTH.
Jluareuctuyeckas nepemenHasi. Onepanuu HajJ HEYSTKUMU MHOKecTBaMu. HeueTkas apupmeTnka.
Mertoas! nedpazzuduranuu. Heuerkue orHomenus. CranaapTHbIE HEYETKHE JOTMUYECKUE OTIepallHH.
Heverkuii BbiBoA. CTENeHM MCTUHHOCTU U CTENEHUM yBepeHHOcTU. HeweTkuil aHanor merona
PE30JIFOLIUA.

7. Koneunsble aBTOMaThl, MamInHbI ThiopuHra-Ilocra, c10:KHOCTH BBIYMCICHU .

OneMeHTHl Teopuu aBTOMaroB. [loHATHE aBTOMAaTHOro mMpeoOpa3oBaHus HH(POpPMAIUK U
KoHeyHoro aBromara. CrocoOsl 3aaHusi aBTomMaToB. ABToMaThl Munu u Mypa. [Iporpammuas u
anmnapaTHas peaju3alys aBTOMAaTOB. ODKBUBAJIEHTHOCTb M MUHMMM3aLUsl aBTOMAaTOB. MaluHbI
Toropunra-Ilocta. ®@opmanuzanusi MOHATHS anropuTMa M (popManbHbIE MOJAETH aJTrOPUTMOB.
Mamuna TeropuHra: ompeneneHus, cBoiicTBa, rpadsl nepexonoB. Mammnua [locra. IIporpammsl
s MamuH. [Ipobnema pacnoznaBanus. [Ipobiema ocTaHOBKH. AJNTOPUTMHUYECKH HEpa3peIInMble
npo6aembl. CI0XKHOCTh aNrOpUTMOB. Mepbl CIOKHOCTH. BpemMeHHass U €MKOCTHasi CIO0XHOCTb.
ACHMIITOTHYECKAsT CIOKHOCTb, MOPSAJOK CI0KHOCTH, CJIOKHOCTh B CPEJHEM M B XYAILIEM CiIydYae.
Tpynnopaspemmumsle 3anaun. HenerepmunupoBanHass mMamuHa Teropunra. Kmacecer P u NP. NP-
noJjHble 3a7auu. NP-momHOTa mpo6aeMbl BBIMOJIHUMOCTH (OPMYIT JIOTUKK BbICKa3biBaHui. O030p
IIPUJIOKEHUN MaTeMaTU4eCKOU JIOTWKU. HarpaBineHus: UCIIONb30BaHUs ammapara MaTeMaTH4eCKOM
JIOTHKH B 3a/1a4ax MpakTudeckoil nHpopmatuku. Crnenudukanus 1 BepudUKanus MporpaMMHO-
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anmapaTHbIX POEKTOB, JOIMYECKOE MTPOrpaMMHUPOBAHNUE, IIOCTPOCHUE OHTOJIOTHM, S3BIKH OOIICHUS
HUHTCJUICKTYAJIbHBIX arCHTOB.
4. OO0bem yuyeOHOM TMCUMILUINHBI:

B 3au. B akagem. | B actponoMm.

Bupl yueOHoI paboThI €AMHHLIAX qacax yacax
OO0mas TpyA10eMKOCTb M CHUILIHHBI N0 3 108 31
y4eOHOMY IIaHy
Konrakthas pa6ora (KP): 0,9 32 24
JlaGopaTopusbie 3ansartus (Jlad) 0,9 32 24
CamocrositesnbHas padora (CP): 2,1 76 57
ITonroroBka K 1a00paTOPHBIM 3aHATHUSIM 1,05 38 28,5
CaMocCTOsATENbHOE U3yUEHUE PA3/IEIO0B 1,05 38 28,5
Kypca
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3ader -

AHHOTANUA padovell MPOrpaMMbl TUCHMILIHHBI
«JlonmosiHUTE IbHBbIE TJIaBbl (PU3UKH B TexXHOJIorun Ouomarepuanon» (b1.B./1B.03.01)

1. Heab IMCHMILUIMHBI — IPHOOpETeHNE 00YYAIOIMMUCS 3HAHUH 110 OCHOBHBIM pasjesaM
(bU3MKK ¥ YMEHUIO TPUMEHSATH UX B JPYTUX €CTECTBEHHOHAYYHBIX JUCHUIUIMHAX.

2. B pesyabTare M3y4eHHs JMCHHILIMHBI 00y4alOLIUIICA MO0 MporpaMMe 0aKkajlaBpuarta
JAOJIZKEH:

Obnaoams cnenyromumu npogeccuonanvuvimu (I1K) kommereHIuAMU:

— CHOCOOHOCTBIO IUIAHUPOBaTh M TPOBOJUTH (PU3UUECKUE HKCIEPUMEHTHI, NPOBOAUTH
00paboTKy WX pe3yJbTaTOB W OLEHMBATH IOTPEIIHOCTH, BBIIBUraTh THUIIOTE3bl U
yCTaHaBIMBaTh IpaHullbl ux npumenenus (I1K-16);

— TOTOBHOCTBIO HCIOJB30BAaTh 3HAHUS OCHOBHBIX (PU3MUECKUX TEOPHH s peIIeHui
BO3HHUKAIOMNX (PU3NYECKHUX 33]a4, CAMOCTOATEIBHOTO MproOpeTeHus (PU3NYeCKUX 3HAHUMH,
Il TOHUMaHMS MIPUHLIUIIOB pabOThl MPUOOPOB M YCTPOUCTB, B TOM UYHUCIIC BBIXOAIINX 3a
Ipeiebl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19).
3nams:

- ¢u3uueckue OCHOBBI KBAaHTOBOM CTaTHCTUKU (MCXOAHbIE «0a30BBIC» IOJIOKEHUS,
OCHOBHBIE KBAHTOBBIE CTATUCTUYECKHE PACIIPEICIICHHS);

— DJIEMEHTHI 30HHOM TEOPUH IMPHU TPAKTOBKE Pa3IUYHBIX CBOWCTB METAJJIOB, AUAJIEKTPUKOB U
MOJIYTIPOBO/IHUKOB;

— 0a30Bble (U3MUECKUE TMOHATHUS O KBAHTOBBIX TEOPHUAX TEIUIOEMKOCTH (HAa TpUMepe
KPUCTAITINYECKUX TEI);

— DJJeMeHThl (QU3MKH TBEPAOTO Tena (MCXOAHBIE MOHATUS O KpUCTAJUIOTpauu, THUIIAX
KPUCTANIMYECKUX  CTPYKTYp; CBEIEHHS O SIBJIGHMM W KBAHTOBOH  TPaKTOBKE
CBEPXIIPOBOAMMOCTH).

Ymemy:

— TPUMEHATh  HUCXOJIHBbIE  (u3MuecKkue  (TEOPEeTHUECKHWE) 3HAHUS TNpPU  PEIICHUH
npodecCHOHANBHBIX 3a]1a4;

— TPOBOJUTH OLEHOYHBIE PACUYETHI M OCYIIECTBIATH (HA KAuyeCTBEHHOM YPOBHE) aHau3,
HaO0II0aEMBIX SIBIICHUIA.

Bnaoemu:

— HaBbIKaMH OOOCHOBaHHUS CBOHMX CYXJICHHUW, UYTO CIOCOOCTBYET NPaBHILHOMY BBIOOPY

METOAMKH ITPOBOUMOTO CTYJACHTOM HCCIICOBAHMUS.

3. Kparkoe cogep:kanue TMCHUTIINHBI:

1. DileMeHTBI KBAHTOBOM CTATHCTHKH
DneMeHThl KBAaHTOBOM CTaTUCTHKH. KBaHTOBas cucTeMa W3 OJMHAKOBBIX YacTHl. I[IpuHIMI
TOKIECTBEHHOCTH OJJMHAKOBBIX YacTull. CUMMETpUYHbIC U HECUMMETPUYHBIC BOJTHOBbIE (DYHKIIUH,
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OIMCBIBAIOLINE COCTOSIHUSA TOXKAECTBEHHBIX MUKpodacTull. bozons! u pepmuonsl. [Tpunuumn [Naymnm.
KBanTOBBIE cTaTHCTHUECKHE pacnpeneneHus boze-Oiinmrelina u @epmu- {upaka. BeipoxkieHHBbIH
AJIEKTPOHHBIN I'a3 B KpUCTaIaX (METaJLIbI).

2. Metanibl, AM3JIEKTPUKH M MOJYNPOBOJAHUKY € TOYKH 3PEeHHsI 30HHOH Teopuu
OHeprerudeckue 30Hbl: ctaTucTuka @epmu-Jlupaka, sneprust epmu. JNEKTPOH B NEPUOIUUECKOM
noJie KpucTajuia: 3pQeKTHBHAS Macca IEKTPOHA.

3. DneMeHTHI (PM3MKHU TBEPAOIO Tea.

@usuka TBEpmoro tema (DTT): ompenenenue, cBA3b € APYTUMH JUCHUIUIMHAMH, OOBEKTHI
U3yueHUs, Kpyr pemaeMbix 3amad. CBs3p ¢ Kpucrawiorpagueil, KpHCTALIOQU3UKOH U
kpuctaimoxumueil. Konaencuposannoe cocrosinue. Iloaxon k onucanuto BEpAbIX Ten. CTpyKTypa
kpuctamioB. Cummerpust U pu3nyeckre CBOWCTBA KPUCTAIIOB. THUITBI KPUCTAIIIMUECKUX CTPYKTYP
(obmras xapakTepucTuka). [IMOTHBIE YyIIakOBKH: KyOW4YecKasi U TeKcaroHaJibHas (Ha Ka4eCTBEHHOM
ypoBHe). [IoHATHE 0 CBEPXIIPOBOAUMOCTH (KBAaHTOBBIE NIPEACTABIEHUS HA KAUECTBEHHOM YPOBHE).

4. O0beM y4eOHOI TNCHUIITHHBI:
B 3au. B akagewm. B actponom.

Bunsr yue6HOI paboTh SAMHULIAX qacax dacax
OO0mas TpyA0eMKOCThb AMCIHUIIIHHBI 110 3.0 108 81
y4eOGHOMY IJIAHY ’
KounrakTHas padora (KP): 0,8 32 24
Jlexumu (Jlek) 0,4 16 12
[Ipaktuueckue 3anstus (I13) 0,4 16 12
CamocrosTenbnas padora (CP): 1,2 40 30
Bunx xoHTpoOJIsi: 3a4eT / 3IK3aMeH 1.0 IK3aMeH IK3aMeH

’ 36) 27

AHHOTANUA padovell MPOrpaMMbl TUCHHUILIHHBI
«SInepnasi pusuka B TexHosoruu omomarepuason» (b1.B.J1B.03.02)

1. Leab aucOMIUIMHBI — TpuoOpereHHe OOydYalOIMMUCS 3HAHUKW 10 OCHOBHBIM
pazgenaM (GU3MKM U YMEHHIO NPUMEHSATh UX B JPYTUX €CTECTBEHHOHAYYHBIX
JTUCLIUIUIAHAX.

2. B pe3yibraTe u3y4YeHUs] MCHUIUVIMHbI oOydawumuiics mno mnporpamme
0akaJlaBpUATA J0JIKEH:
Obnaoams crnenyromumu npogeccuonanvuvimu (I1K) kommereHIUAMU:

— CHOCOOHOCTBIO IUIAHUPOBaTh M TPOBOJUTH (PU3UUECKUE HKCIEPUMEHTHI, INPOBOAUTH
00paboTKy WX pe3yJbTaTOB W OLEHMBATH IOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3bl U
yCTaHaBIMBaTh IpaHullbl ux npumenenus (I1K-16);

— TOTOBHOCTBIO HCIOJB30BAaTh 3HAHUS OCHOBHBIX (PU3MUECKUX TEOPUH IS peIIeHui
BO3HHUKAIOMNX (U3NYECKHUX 33]a4, CAMOCTOATEIBHOTO MproOpeTeHus (PU3NYeCcKUX 3HAHUH,
U1l TOHUMaHMS MPUHLIUIIOB pabOThl MPUOOPOB M YCTPOUCTB, B TOM UYHUCIIC BBIXOAIINX 3a
Ipeiebl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19).
3nams:

- ¢u3uueckue OCHOBBI KBAaHTOBOM CTaTHCTHUKU (MCXOAHBbIE «Oa30BBIC» IIOJIOKEHUS,
OCHOBHBIE KBAHTOBBIE CTATUCTUYECKHE PACIIPEICIICHHS);

— DJIEMEHTbI 30HHOM TEOPUH IMPHU TPAKTOBKE Pa3IUYHBIX CBOWCTB METAJJIOB, AUAIEKTPUKOB U
MOJIYTIPOBO/IHUKOB;

— 0a30Bble (U3MUECKUE TMOHATHUS O KBAHTOBBIX TEOPHUAX TEIUIOEMKOCTH (HAa TpUMepe
KPUCTAIIIMYECKUX TEI);

— DJJeMeHThl (QU3MKH TBEPAOTO Tena (MCXOAHBIE MOHATUSA O KpUCTAJUIOTpauu, THIIAX
KPUCTANIMYECKUX  CTPYKTYp; CBEIEHHS O SIBIGHHM W KBAHTOBOH  TPaKTOBKE
CBEPXIIPOBOAMMOCTH).
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1.

Ymemn:
— TMPUMEHITh HCXOMHBIE  (u3Mueckue  (TEOpeTHUeCKHe) 3HAHUS TPU  PEIICHUU
npodecCHoHANBHBIX 3a]1a4;
— TPOBOJWUTH OIICHOYHBIE PACUYETHI U OCYIIECTBIATh (HA KAUYeCTBEHHOM YpPOBHE) aHAJM3,
HaO0II0aEMBIX SIBIICHUIA.
Braoemy:
- HaBBIKAMU O0OCHOBAHUSI CBOMX CYKJEHUH, UTO CIIOCOOCTBYET MPABUIBHOMY BBIOOPY
METOAMKHU MPOBOJIUMOTO CTYACHTOM UCCIIEIOBAHUSI.
3. Kparkoe coaepxxaHue IUCHHUILINHBI:
MecTo 1 3HaYCHHUE SAACPHON (PU3MKH
[Ipeamer AD. Mecto u 3Hauenume D B coBpeMeHHOM ecTtecTBo3HaHMU. OCHOBHBIC 3aja4M,
nporpaMMa M CTpykTypa Kypca. OcHoBHble 3Tambl pasButusi SID. Buasl ¢dyHIaMeHTaTbHBIX
B3auMoOJIeiicTBUA. MacmrTaObl W eQUHUIBI M3MEpPeHUuH (uzndeckux AuciUIuiuH. OcoOeHHOCTH
(bu3nUecKuX SBICHUNA B MUKPOMUDE.
CraTucTH4ecKkne CBOMCTBA aTOMHBIX sijiep
OCHOBHBIE CTaTUYECKUE CBOMCTBA SIJIEP: MACCOBOE YUCIIO, DJIEKTPUUYCCKHIA 3apsijl, COCTaB, pa3MepHlI,
SHEprusi CBSI3U, CIHH, MOMEHT KOJHMYECTBA JBHKCHHS, MAarHUTHBIH MOMEHT, KBaJpyIOJbHBIH
MoMmeHT. CBoiicTBa siiepHbIX cuil. OCHOBBI TEOPHU SICPHBIX cHi. MoJenu aToMHBIX sijep. Paznmen
Buapl pagMoakTHBHOCTH, paJMOAKTHBHBIE CEMEWCTBA. 3aKOHBI MPOCTOTO H  CIIOKHOTO
pallMoaKTUBHOTO pacmaja. 3aKOHOMEPHOCTH ajibda- OeTa- u ramma- pacnana. [lonsatue o spepHOi
sHepreTuke. [Ipo0ieMbl 1 NEPCIEKTUBBI PAa3BUTUSI MUPOBOW M OTEUECTBEHHOW YHEPTeTHUKH, POJIb
aTOMHOU SHEepruu. DIeMEeHTapHas TEOPHs ACTCHUs. DHEPrusl U MPOAYKTHI AeneHus saep. OCHOBBI
LEMHOTO Tpolecca. SnepHble peaknuu cUHTe3a. TepmosiaepHble peakuuu BO BceeneHHoll u B
nabopaTopHbIX ycioBusX. [IpobiemMbl ypaBiasieMoro TEpMOSIIEPHOTO CUHTE3a
B3aumopneiicTBre H3JIy4eHHUsI ¢ BEIIECTBOM
Honmsupyromee wm3nyuenne. OOImuMe 3aKOHOMEPHOCTH B3aUMOJCHCTBUS  MOHU3HMPYIOLIETO
U3TYYCHUS] C aTOMaMH BeIeCTBa. B3aumMoIeHCTBHE TSIKETBIX 3apsSIKCHHBIX YaCTHIl C BEIIECTBOM.
B3aumoneiicTBre 37€KTPOHOB U raMMa- KBAaHTOB C BEeUIECTBOM. [IpoOern yacTul] HOHU3UPYIOLIETO
u3jeueHus B BemlecTBe. Kiaccuukaius sIIEpHBIX peakluil. 3aKOHBI COXPAHEHUS B SIACPHBIX
peakinusax. MexaHM3MBl W TapaMeTpbl sACpHBIX peakuuil. OCOOCHHOCTH SICPHBIX PEaKIuH,
MPOTEKAIUX MPU BO3ACHCTBHHM YaCTHUI], UMEIOIIUX pa3IMYHbIC MapaMeTpbl (IHEPreTHUECKUE,
MacCOBBI€, 3apsI0BbIC, KOPITYCKYJSIPHO-BOJTHOBBIC). VICTOYHMKH 3apsOKCHHBIX YacTUI[ M TaMMa-
KBAaHTOB. VICTOYHMKM HEHTPOHOB W JPYTrUX HEWTPaIbHBIX YacTHIl. [IpHHIUIBI OOHApy)KEeHUs,
panuoMeTpun W cnektpomerpun B SD. Perumcrpanusi 3apspkeHHBIX M HEUTPAIbHBIX YacTHI
pa3NUYHbIX SHepruil. ['a30BbIe, MOIYIPOBOHUKOBBIE, CHUHTUILISIIHOHHBIC U TPEKOBBIE IETCKTOPHI.
4. O0beM y4eOHOI INCHUNIHHBI:

B 3au. B akanewm. B actponom.

Bunast yueOHO# paboThl eIMHUIIAX qacax Hacax
Oo0masi Tpy10eMKOCTh JUCHUILIUHBI 10
Y4eOHOMY IIAHY 3,0 108 81
KounrakTHas padora (KP): 0,8 32 24
Jlexuun (Jex) 0,4 16 12
[Ipaktuueckue 3anstus (I13) 0,4 16 12
CamocrositenbHas padora (CP): 1,2 40 30
Bunx xoHTpoOJIsi: 3a4eT / 3K3aMeH 1.0 IK3aMeH IK3aMeH

’ (36) 27
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AHHOTanuA padoyeil IporpaMMbl IMCHUIITTHHBI
«DapMaKoJIOrM4eCKH AKTHBHbIE BelIeCTBA M JIEKAPCTBeHHbIe ()OPMbI B XMMUYECKOM
TexHoJiorun ouomarepuanon» (b1.B.J1B.04.01)

1. Ieab AMCHUIUIMHBI - TNpHOOpeTeHHe OOYyuaIONIMMUCS 3HAHUM, YMEHUH, BIaJeHUA U B
(dbopMHpOBaHUN KOMIIETEHIIMI B 0OOJAacTH pa3pabOTKH, MCCIENOBAaHUS, MPOMU3BOJACTBA H
aHajgM3a JICKapCTBEHHBIX ()OpM OMOJOTMUECKHM AaKTHBHBIX BEIECTB C HCIOJIb30BaHUEM
pa3INYHBIX OMOMAaTEepHasoB.

2. B pesyabraTre HM3y4YeHHMsl NUCHHUILVIMHBI o0ydamomuiics mo mporpamMme OakajaBpuara
JOJIZKEH:
Obaaoams cnenyromumMu odowenpogeccuonarvuvimu (OIIK) n npogeccuonarvnvimu (I1K)
KOMITETEHIIUSAMHU:
- CHoCOOHOCTBIO M TOTOBHOCTBIO HCIOJB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JIUCLUIUIMH B podeccuonanbhoi nesreabaoctu (OIIK-1);
- TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCTMHEHUI 1 MaTEpUAIOB
Ha MX OCHOBE JJIS pelieHus 3a1a4 rnpogpeccruonansHoi aearensHoctu (ITK-18);
3HaTh:
- Kimaccu(ukanuio papMakoJIOTHIECKH aKTUBHBIX BEIIECTB;
- OCHOBHBIE TMOHATUSA (apMAaKOKMHETHKH (BBEICHHE, BCAChIBaHHE, paclpelieleHue,
JETIOHUPOBAaHKE, META00IN3M, BBIBEJICHHE);
- OCHOBHBIE (papmakosoruueckue 3((HeKTol, MOHATHI META0OIUT, AHTUMETAOOIUT, OIpEICIICHUE
«PELETITOPY, THIIBI PEIETITOPOB;
- OCHOBHBIE TTOAXO0/IbI K CHHTE3Y aHTUMETA00IUTOB;
- TEXHOJIOTHIO TOTOBBIX JIEKAPCTBEHHBIX (HOpM;
- YCTPOMCTBO M MPUHLHUIIBI IEHCTBHSI OCHOBHOTO 000pYIOBaHMS JJIsl MTOMYUYSHHS JIEKAPCTBEHHBIX
dopm;
- TNpPUHIOUIBI  BBIOOpAa JCHCTBYIOIIMX W  BCIIOMOTATElbHBIX BEIIECTB, PacTBOPUTEIEH,
000pyIOBaHUS TS TIOJTyUEHUS! JISKAPCTBEHHBIX (HOpM;
- HOPMAaTHUBHO-TEXHHYECKYIO  JOKYMEHTAIMIO,  PErJaMEHTUPYIOUIYI0  IPOU3BOJCTBO
JIEKapCTBEHHBIX MPEnapaToB;
- KOHTPOJHUpPYEMbIe MapaMeTpbl U OCHOBHBIE METOJIbI KOHTPOJS KauecTBa MCXOIHOTO CHIPbS U
TOTOBOT'O MPOIYKTA;
- METO/Ibl PEreHEePALUU PACTBOPUTENICH, YTHIN3AIIUN OTXO0/I0B U OYMCTKH CTOYHBIX BOJI.
Ymers:
- paboTtath €O CHOEUUATBHOW  JIMTEPATYypOW: PETUCTPOM  JICKAPCTBEHHBIX  CPEJCTB,
I'ocynapcrBennon @apmakoneei PO;
- COCTaBHTh TEXHOJIOTMUYECKYI0 W almapaTypHYI0 CXEMbl MpPOHM3BOJCTBA JIEKAPCTBEHHBIX
IPEnapaToB U TOTOBBIX JIEKAPCTBEHHBIX (hopM;
- pa3paboTaTh M OCYIIECTBJIATH MEPOIPUATHS MO ONTUMHU3AIMH MPOIECCOB, MO TOBBIILICHHUIO
0€30IacHOCTH U 3KOJIOTMYHOCTH MTPOU3BO/ICTBA.
Baagers:
- HaBblKaMM pPalbOThI B JabOpaTOpPHM, METOJaMU CHHTE3a M aHaiu3a (PapMaKoJIOTHYECKU
AKTUBHBIX BELIECTB;
- HaBBIKAMM HCIIOJIb30BAaHUS HOPMAaTHUBHOW JOKYMEHTAallMM (3aKOHOJAaTesbHas 0aza, Bemylue
MHUPOBBIE (hapMaKoIen) B IPOU3BOICTBE JIEKAPCTBEHHBIX CPEJICTB;
- HaBbIKAMH TIPOBEJCHHS TEXHOJOTHYECKHX DPACYETOB MPOM3BOJCTBA TOTOBBIX JIEKAPCTBEHHBIX
¢bopm; morcka ONTUMAIBHOTO MOIX0a K PEIICHHUIO MPAKTUYECKUX BOIIPOCOB.
3. KpaTkoe cogepxanue IuCHMIIMHBI:

(DapMalconornqecml AKTHBHBbIC BelleCTBA
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Bseoenue. llenu 1 3aaa4il JUCUUIUIMHBL B TIOATOTOBKE 0akalaBpOB XUMHUKOB-TEXHOJIOTOB B
MeauKO-Ononornueckux obmactsax. HMcropuss MHpPOBOH M OTEUECTBEHHOH (PapMaKoJIOTHH.
JlekapcTBeHHbIE cpeAcTBa M uX Kiaccupukanuu. OCHOBHBIE pas3fensl  (papMakoJOTHH:
(apMakOKUHETHKA U (papMaKoIUHAMUKA.

Dapmaxoxkunemuka. 3anadyd, pemraeMble (HapMaKOKWHETHYECKUMH  HCCIICAOBAHUSIMM:
BCACBIBaHUE, pacHpeieNicHHe, [ENOHUPOBAaHHE, METAaboNM3M U BBIBEICHUE JIEKapCTBEHHBIX
cpeactB. CrocoObl BBEIEHUS JIEKAPCTBEHHBIX BEIIECTB B OPraHU3M YEJIOBEKA: JHTEPAJIHHO
(opanbHO, CYOJNMHIBaJbHO, PEKTAIbHO), MApEHTEPANIbHO (MHBEKIMM M HHQY3UH TOAKOXKHO,
BHYTPUMBIILIEYHO, BHYTPUBEHHO), TPaHCAEPMaIbHO. METOIbI OLIEHKH BCAChIBaHMsI JIEKAPCTBEHHBIX
BelIecTB. MeTObI OIICHKH JIETIOHUPOBAHUS, METa00IM3Ma U BbIBEICHHS JIEKAPCTBEHHBIX BEIIECTB.
[TonATHE OMOJOCTYITHOCTH M OMOAKBUBATIEHTHOCTH.

Dapmaxoounamuxa. 3amaud, pemraeMble (papMaKOJIUHAMUYECKHMMH HCCIIEOBAHUSMHU.
dapmakopenentopsl. BzanMopaeiicTBiue OMOTOTUYECKU aKTUBHBIX BEIIECTB C peuentopaMu. THrmbl
penenTopHbIXx cucreM. PapMakoIMHAMUYECKUHM TUIl B3auMoJeicTBUsA. CHHEpPru3M M aHTaroHU3M.
AHTUMETAa00MUTEL.  DPPEKThl METUaTopoB. ATOHHCTBI W AHTarOHMCTHl PA3IUYHBIX THUIIOB
pEeLEenTopOB.

Qusuonocuueckue acnekmol Oeticmeus OUono2UYecKU akmueHulx eeujecms. duznonorus
MeMOpaHHBIX mpoueccoB. CrtpoeHue W (QyHKUMM MeMOpaHHbIX OenkoB. MOHHBIE KaHalbl WU
aKTHBHBIE TPAHCMEMOpaHHbBIE CUCTEMBbI. DJICKTPUUECKas MOIAPU3aLUs MEMOPAHBIL.

@usnonorus HellpoHoB. CTpoeHHe HelpoHa. MOHHBIM MeXaHU3M reHepaluu MOoTeHIrala
JeUCTBUS U JIOKAIBHBIX 0TBETOB. Kitaccudukamus U CTpoeHne HEPBHBIX BOJOKOH. OcOOEHHOCTH
NpOBeICHUS BO30YKICHUS IO MUETUHOBOMY M O€3MHUEIIMHOBOMY BOJIOKHY.

@usnonorus  Mpiml.  CTpoeHHWE  MBILIEYHOTO  BOJIOKHA.  AKTMHO-MHO3WHOBBIN
XeMOMEXaHHUYECKUIl rpeobpa3oBaresb. MexaHuKa U BUABI MBIIICYHOTO COKpatieHus. [lonepeuno-
I10JIOCATHIE U IIaJJKOMBILLIEYHBIE CTPYKTYPBI, KAPAUOMHOLUTHL. CXOJCTBO U Pa3iINuus B CTPOCHUU
U CBOMCTBAX.

@U3M0JI0rUs CUHAINCOB. DJIEKTPUYECKUM M XUMUYECKUI CHHAMbl. JTanbl CHUHANTHYECKON
nepenayn. Knaccudukanus cuHamncos.

Heitipomeouamopwt, ux aconucmsi u amwmaeonucmel. Heripomenumaropsl. Kmaccuduxarms
HEHPOMEANATOPOB B 3aBUCUMOCTH OT XUMHUYECKOM Npupoabl. KomennaTopsl 1 MOyJIATOPSI.

ALIETWIIXOJIMH. H-, M-XOJMHOpenentopsl. MyckapuH M HHMKOTHH. HeraTuBHOE BIMSHMS
KypeHuss Ha opraHusMm. Kiaccudukanus JIeKapcTBEHHBIX IIpenapaToB, ICHCTBYIOIIMX Ha
XOJIMHEPTUUECKYIO CUCTEMY.

Hopanpenanun.  Knaccupukamuss W MeXaHU3MBl  JCWCTBUS  aJPEHOPELIEHITOPOB.
Knaccudukanus BemiecTs, NEHCTBYIOIIMX Ha aJpEHEPrMYECKHE CHHAIICHI: aJpeHOMHMETHKU WU
a/IpeHOOJI0KATOPBI, CUMITATOMUMETHKH U CUMITATOTUTHKH.

Hodamun. CtpoeHrne W MEXaHHU3MbI ACUCTBUS JO()aMUHOBBIX PEIENTOPOB. ATOHUCTHI U
aHTaroHucTsl D-penenTtopos.

Ceporonun.  Knaccuduxammsa  5-HT-penentopoB.  ArOHHCTBI ¥ QHTAarOHUCTHI
CEpPOTOHHMHOBBIX PELIENTOPOB.

['mctamun — wmenuatop BocnaneHus. Kiaccudukanus T'HCTaMHHOBBIX —PELENTOPOB.
AHTUTHCTaMUHHBIE ITpENapaThl

HelipomennaTopbpl-aMMHOKHUCIIOTHI, UX arOHUCTBI U AHTArOHUCTHL. BemniecTsa, AeicTByomue
Ha ”AMK-neilipomeuaTopHbie porecchl: 6apOUTypaThl M TPAHKBHIN3ATOPHI.

OnuouaHbIe PeenTopsl U UX POJib B TEpAanuy 00U, ATOHUCTBI M aHTarOHUCTHI OTTMOMTHBIX
peuenTopoB. OMacHOCTh Pa3BUTHUS JIEKAPCTBEHHON 3aBUCUMOCTH. MOpPPUHU3M.

TexHosornu pa3padoTKu M N3rOTOBJICHHS] OCHOBHBIX JIEKAPCTBEHHBIX (popm

Ocnognvie mepmunsl u nowamus. Knaccupuxanus JIeKapcTBEHHBIX (OpM IO arperaTHoMy
COCTOSIHUIO, THIly JHUCIEPCHBIX CHUCTEM, IyTSIM BBEACHHUS B OpraHU3M (SHTEpaJbHBIE U
MIapEeHTEpAJIbHBIE), 10 NPUMEHEHUIO, A03MpoBaHHIO. KOHTpOJIb KauecTBa HCXOAHOIO ChIPbS,
MIPOMEKYTOUHBIX MPOIYKTOB M FOTOBBIX JIEKAPCTBEHHBIX (POPM.
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Texnonocus  ocuoxkux  gaexapcmeenuvix  opm. OOmas  XapaKTEPUCTHKA  HKUIKUX
JIEKapCTBEHHBIX (POPM: PacTBOPBI, CHPOIIbI, CYCIIEH3UH, IMYJIbcuu. CTepUIbHBIE U alMpPOTeHHBIC
JeKapcTBEHHbIE (hOPMBI: 00IAsi XapaKTEepUCTHKa, Kiaccupukaiys, TpedoBanus. [IpoMblnienHoe
MPOM3BOJICTBO JKUAKUX JIEKapCcTBEHHBIX (GopM. OCOOEHHOCTHM MPOU3BOJACTBA HEKOTOPBIX
MHBEKIMOHHBIX JIEKAPCTBEHHBIX (POPM.

Texnonoeuss meépovix nexapcmeenHvlx ¢opm. TEXHOIOTHUS MOPOIIKOB. XapaKTePUCTHKA
TabNETOK Kak JieKapcTBeHHOW (opMbl. OCHOBHBIE TpYMIbI BCIIOMOTAaTEIbHBIX BELIECTB B
MPOM3BOJCTBE TalneToK. BpiOOp TexHOnOruu TabIeTHUPOBAHUS B COOTBETCTBUU C (U3UKO-
XUMHUYECKMMH W TEXHOJIOTMYECKUMHU CBOMCTBAMM TaOJIETUPYEMBIX Macc. TeXHOJIOIMYeCKHM
npoliecc MPOU3BOJACTBA TaOIETOK: MpsSMOE IMpeccoBaHMe, TpaHynupoBaHue. [lokpbiTHe TabiaeTok
000JI0YKaMH: TPECCOBAaHHbIC, IJIEHOYHBIE W APAXKUPOBAHHBIC MOKPBITUS. TpHUTypalMOHHBIC
tabnetkn. KouTpons kadectBa Tabnetok. [I'panynsl. Mukpoapaxe. Cnancynsl. [[paxe.
TexHosornu nosyyeHus.

Texnonocus  msackux  JnekapcmeenHvix  @opm. OOmas  XapaKTepUCTUKAa  MATKUX
JIeKapCTBEHHBIX (popM: Mazu, remu, cynno3utopuu. CoBpeMeHHbIE TPeOOBAHUS K AIMYJIbCUOHHBIM H
reqeBbIM OcHOBaM. KoHTposib kauecTBa. TexHosiorus M craHAapTu3alus rejled W Maszed Ha
dapmaneBTHUeCKUX TpeanpusaTHsax. Cynmo3uTopuu: ompeaeneHue, odmmue coicTBa. CrocoObl
MIOJIy4€HUs CYNIO3UTOPUEB B IPOMBIIIJIEHHBIX YCIOBHUSX.

Texnonozua 2a3o06pasuvix Jnexapcmeennvlx  Gopm. DapMalEeBTUYECKUE adPO30JIHU:
XapaKTepuCTUKa W Kiaccupukamus. Bumael a’po30JbHBIX CHUCTEM. TEXHONOTHsA pPa3InYHbIX
a’pO30JIbHBIX cHcTeM. TpeOoBaHUs 1 OCOOCHHOCTH TEXHOJIOTHUH TJIa3HBIX JEKapCTBEHHBIX (OPM.

4. O0beM yueOHOH TUCHHUIINHBI:

Bcero Cemectp 5 | Cemectp 6
Bun yueGHO# paboThI
3E Axkan. 3E Axkan. 3E Axkan.
q, 9. q.
OO0mas Tpy10eMKOCTb 7 252 ) 7 5 180
AUCHUTLINHBI
Kounrakthas pa6ora (KP): 3,11 112 0,89 32 2,22 80
Jlexnuu (JIek) 1,335 48 0,44 16 0,89 32
[Tpaktuueckue 3ansarus (113) 1,775 64 0,44 16 1,33 48
CamocrositesbHas padora (CP) 3,89 140 1,11 40 | 2,775 100
CaMocTosATENbHOE N3yUYEHNE
PA3NENIOB IMCIHTLTHHEL 3,88 139,6 | 1,105 39,8 2,77 99,8
KonTakTHas camocTosiTenbHast
paGota 0,01 0,4 0,005 0,2 0,005 0,2
Buj uTOroBOro KOHTpOJIS: 3auer
3ader .
3a4eT/IK3aMeH ¢ OLICHKOM
Bcero Cemectp 5 | Cemectp 6
Bun yueGHO# paboThI

3E AfITp' 3E ‘?{CTP | 3E | Actpa.
OO0mas Tpy10eMKOCTb 7 189 ) 54 5 135
AUCHUTLINHBI
Kounrakthas pa6ora (KP): 3,11 83,94 0,89 24 2,22 59,94
Jlextuu (JIek) 1,335 | 36,02 0445 12 0,89 24
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[Ipaktnueckue 3ansarus (I113) 1,775 | 47,92 | 0,445 12 1,33 35,94

CamocrositesbHas padora (CP) 3,89 | 105,06 1,11 30 2,78 75,06

CaMocTosTENbHOE N3yUYEHNE
PA3/IENOB AUCIMILIHHbL 3,88 | 104,79| 1,105 | 29,865 2,775 | 74,925

KoHTakTHas camocTosTeNIbHAs

0,01 0,27 | 0,005 | 0,135 | 0,005 | 0,135

pabota
Buja utoroBoro KOHTpOJIS: 3auer 3auer
3a4eT/IK3aMeH C OLIEHKOM

AHHOTANUA padoyvell MPOrpaMMbl TUCHHUILIHHBI
«OCHOBBI KOJUIOUIHOW XMMHUH BBICOKOMOJIEKYJISIPHBIX COeTUHEHUI U

KOHIHCHTPUPOBAHHBIX TUCIIEPCHBIX CUCTEM B XMMHY€eCKOIl TEXHOJOTHH 6n0MaTepna.}103»

(51.B.JIB.04.02)

1. Heab AuCOMIUIMHBI - QOpMHUpOBaHUE y OOyYaIOMIMXCS CHCTEMAaTU3MPOBAHHBIX 3HAHUH 00

0COOEHHOCTSIX TMOBEACHUS MOBEPXHOCTHO-aKTUBHBIX BemiecTB ([TAB) Ha pa3snmuuHBIX rpaHUIAX
pasnena (a3, O KOJUIOMIHO-XMMHUYECKHX CBOWCTBaX BBICOKOMOJIEKYJIAPHBIX COEIMHEHUN
(BMC), o crocob6ax crabunmzanuu aucnepcHsix cucreM npu nomoimu [TAB u BMC, a takxke
NOJy4YeHHE U TMOCIeAyIollee NPUMEHEHHE CTYACHTAaMH KIIOYEBBIX IPEJICTABICHUA O
CBOMCTBaX, METOJaX IMOJYYCHHS M aHaliM3a JUCHEPCHBIX CHCTEM; METOA0JIOTHYECKUX
MOJIXO/0B, HAINpPAaBICHHBIX Ha peIIeHHe MpoOJieM, CBSI3aHHBIX C TEXHOJOTMEH |
UCTIOJIb30BAaHUEM JMCIEPCHBIX CHUCTEM B PA3IMUYHBIX O0JACTAX HAYYHOM M NPaKTUYECKOH
JESATEIIbHOCTH YEJI0BEKA.

2. B pesyabrare HM3y4YeHHMs JMCHMILIMHBI o0ydYamomuiics MO nporpaMme OakajaBpHuaTta

JOJIZKEH:

Obaaoams cnenyrommmMu odowenpogeccuonarvuvimu (OIIK) n npogeccuonarvnvimu (I1K)

KOMIICTCHI UMM
CIIOCOOHOCTHIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHbIX

TUCIHUIUTAH B ipodeccronanbHon aestensHocTr (OITK-1);
- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUECKUX 3JIEMEHTOB, COCIMHEHUIN U MaTepHalIOB
Ha MX OCHOBE JJIS pelieHus 3a1a4 npogpeccruonansHoi aearensHoctu (ITK-18);

3HaTh:

- COBPEMEHHBIE MpecTaBieHuss 00 ocooeHHocTs X cTpoenus [IAB u BMC;

- COBPEMEHHBIE TIPEICTABICHUS O TEPMOJIMHAMHUKE TOBEPXHOCTHOTO CJIOS;

- COBPEMEHHbIE TEHACHIIUU Pa3BUTHS HAHOTEXHOJIOTHIA;

- OCHOBHBIE CIIOCOOBI MOJYYEHHUs U CTaOWIM3AINK JUCTIEPCHBIX CHCTeM, coaepxkammx [IAB u
BMC, obnactu mpuMeHEHHUS TAKUX KOMITO3UIIUH;

- OCHOBHBIC MeToAbI aHann3a [1AB;

- COBPEMEHHBIE METO/Ibl OTIPEICTICHUSI PA3MEPOB YACTHI] U UX y/I€IbHON OBEPXHOCTH;

- OCHOBHBIE BU/IbI TUCTIEPCHBIX HAMIOJHUTEIICH;

- OCHOBHBIE OCOOCHHOCTH U 3aKOHOMEpHOCTH anacopoumu [TAB u monuMepoB U3 pacTBOPOB;

- METO/IbI OLIEHKH arperaTuBHON YCTOMYMBOCTH IUCTIEPCHBIX CUCTEM.

YMerh:

- BbIOpaTh Hambosiee TEXHOJOTHYECKH MPUMEHUMYIO CXEMY MOJYYCHHs TUCIIEPCHON CHCTEMBI C
3a/IaHHBIMU XapaKTEPUCTUKAMY;
- 000CHOBaTh MPUMEHEHHE PA3IUYHBIX CTAOMIIN3aTOPOB MIPU NOJYUYCHUU AUCTIEPCHON CHCTEMBI;

nmojiydyatb  JUCIICPCHBIC  CHUCTCMBI C  3aJJaHHBIM  KOMIIJICKCOM  TCXHOJIOTMYCCKHUX U

MOTPEOUTETHLCKUX CBOWCTB.

Baagers:

- OCHOBHBIMH MCTOAaMU KOHHOHI[HOﬁ XUMHHU IIPpU pa3pa60TKe COCTAaBOB PA3JIMYHOT'O HA3HAYCHUS;
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- METOJJaMU UCCJIEA0BaHMS BOJHBIX U HEBOJHBIX pacTBopoB [IAB u BMC;
- METOJJaMHU UCCJIEAOBAHUS TaKUX AUCTIEPCHBIX CUCTEM KaK 30JId, T€JId, YMYJIbCUH U CYCIIEH3HHU.
3. Kpartkoe cogep:xaHue TUCHHUIINHBI:

Kononanas XuMusi BbICOKOMOJIEKY/ISIPHBIX COeIMHEHUIH
Beseoenue
ITAB, ux ocHOBHbIE (YHKIMH U OCOOEHHOCTH TOBEACHUS B OMOMEIMIMHCKUX KOMIIO3UIUSX.
BMC, o0coOeHHOCTHM HX CTPOCHHS U TIOBEACHHS B PAa3JIMYHBIX IHCIEPCHOHHBIX CHCTEMaXx.
HeoOxonuMocTh crabuiau3anuu OMOMETUIIMHCKUX KOMOo3uuui. OOmme mpeacTaBIeHus o
TEXHOJOTHMH OMOMEIMIIMHCKUX KOMITO3MIUi, cmocobax cunre3a IIAB um BMC, mertomax wux
ananmusa. Mcnons3oBanue [TAB u BMC B 6uomenumuse.
Ocooennocmu cmpoenus ILAB. Mesicpaznasn nosepxnocmso
MexdazHas MoBepxXHOCTh — (popMHUpOBaHHE M METOnbl HcchenoBanus. OmnpeneneHue MexdazHoOro
HATSDKEHUS Ha pasiMYHBIX rpaHunax paszgena ¢as. Ocodennoctu crpoenus I11AB u ux moBeneHust Ha
Pa3IMYHBIX TPaHMIIAX paszena das.
Ananusz u npumenenue IIAB
Anamz TIAB. CoBpeMeHHbIE METOABI (PH3UKO-XUMUYECKOro ananmmsa. OmnpereneHue KOJUIOWIHO-
XUMHUUYECKMX XapakrepucTuk pactBopoB IIAB. Ilpumenenne IIAB B kauecTBe SMyJbraTtopos,
crabunu3atopoB, Moromux kommosunmii. CoBpemennble Metoabl cuHTe3a I[IAB. CoBpemeHHOE
aHATUTUYECKOE 000PYI0BaHHUE.
Imynvcuu. Mukposmynvcuu. MuKpokancyiuposanHle cucmembl
Knaccudukarms smynbenil. [lomyuenne sMynbCrii M1 IX OCHOBHBIC XapaKTEPUCTUKH. MaKpO3IMyIIbCHH.
Hanosmynbscun. Mukposmynbseun.  [IpuMeneHne sMyIbCHOHHBIX ()OPM B ITHILEBON MPOMBIIUICHHOCTH,
MequUMHEe W (apMmaneBTHKe. Be3ukynsl —  OCOOGHHOCTH ~ CTPOGHHsI M CBOWCTBA.
MHUKpOKaIICyIMpOBaHHBIE CUCTEMBI, KaK HAaHOpEaKTOphl. [1oyueHre BATAaMUHHBIX KOMIUIEKCOB.
Obwian xapakmepucmuka 6b1COKOMONCKYIAAPHBIX COCOUHEHUIL
OOmrast XapakTepUCTHKAa MOJMMEPHBIX BEIIECTB, OCHOBHBIC TOHATHUS M TepMUHBL. JIMHEWHBIE,
pa3BETBIICHHbBIE u ceTyathle HOJIUMEPBI (mpumepsI). [Tonmnmepu3aMoOHHbIE u
MOJINKOHAEHCALIMOHHBIE METO/IbI ITOJIyYEHHS TIOJIMMEPOB (ITpUMeEpbI). MeTO bl CHHTE3a IOJUMEPOB:
B Ta3oBOil (aze, OyouHas mMoNMMEpU3aLuUs, TMOJMMEPU3ALUs B PACTBOPE, SMYJIbCHOHHAS U
cycneH3uoHHas noiumepusaius. OcodeHHocTH 3THX MeTonoB. Kiaccudukanus moauMepoB I10
XMMHUYECKOMY COCTaBY: TPUPOJAHBIC, CHUHTETHYECKHE, MOAUDUIIMPOBAHHbIC, TOMOIICTIHBIE,
rereporensele, (nmpumepsl). Kiaccudukanus noaumepoB Mo (U3MKO-XUMHUYECKUM CBOMCTBaM:
IMOKOIICTIHBIE W JKECTKOLICTIHBIC TIOJIMMEpPHI, TEPMOIUIACTHI, PEaKTOIUIACThl, IUIACTUKH U
3J1aCTOMEPHI (IIPUMEPHI).
Pacmeopvi nonumepog u ocobennocmu ux oopazoeanus
OcobenHocTn  pacTBOpeHHs noiuMepoB.  JIBe cragum pactBopeHus. HaOyxanue
MEXCTPYKTYpPHOE, BHYTPUCTPYKTYPHOE, OTpaHUYEHHOE, HeOrpaHnYeHHOe. DaKkTopsl, BIAMSIONINE HA
HaOyxaHue U pacTBopeHue noiaumepoB. Kuneruka HaOyxanus.  TepmoanHamuka HaOyXxaHus U
pacTBOpeHUs] MOJUMEPOB. DHTANbNUs cMelieHusi. KomOuHaTopuanbHas 1 HEKOMOMHATOPHATIbHAS
SHTponus cMeuieHus. Bo3moxuble BapuanHTel cooTHomeHMdt AH u AS mnpu pactBopeHMH
nojauMepoB (mpumepsl). JlaBneHue HaOyXaHUsl, OCMOTHUECKOE JaBJIIEHHE PACTBOPOB MOJIHMMEPOB.
VYpaBHEHHE COCTOSIHUSI pacTBOpPOB MoiuMmepoB. IlepBelid, BTOpoil (A2) M TpeTuil BUpPHAJIBHBIE
kodpuuuentsl. Kiaccudukanus pacTBopuTenell MO UX TEPMOJMHAMHYECKOMY CPOJCTBY K
MOJINMEPY. DKCIIEPUMEHTAIILHOE ONPEEIIEHNE MOJIEKYJISIPHOM MacChl U BETUYUHBI Ao.
Cratuctuueckass Teopust pactBopoB mnoiaumepoB dnopu-Xarrunca (PX). VYpaBHeHue
coctosiHust pactBopoB noiuMepoB ®X. Koncranra Xarrunca. Knaccuukanus pactBopureneit mo
UX TEPMOJMHAMHYECKOMY CPOJCTBY K nonmuMepy. Konpopmarmu MakpoMoJIeKys B 3aBUCUMOCTH OT
TEPMOJUHAMHUYECKOIO CPOACTBA PacTBOpPUTENS (OT BEIMUYMHBI KOHCTaHTBl XarruHca). CBs3b
KOHCTaHTbl XarruHca ¢ Ajz. DKCIEPUMEHTaJIbHbIE METOJbI ONPEAEICHUS KOHCTAaHThl XarruHca.
Temnepatypa ®nopu, ee 3HAYEHHME A OLEHKU XapaKTEPUCTHUK MAaKpOMOJIEKYJ] B pacTBOpax,
SKCIepUMeHTanbHOe onpeaeneHue. Kondopmarmu MakpoMosneky B ® — yCIOBHSIX.
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IIpaBuno ¢a3 ['mGbca s cucreM MNOIUMEp-pacTBOpUTENb. JlMarpaMMbl COCTOSIHUSI.
bunonanb, (a3oBoe cOCTOSHHE MOIMMEPHOTO pacTBOpa BhIIE U HIDKEe OuHOAanmu. dazoBbie
nuarpammsl coctosiHus ¢ BepxHed (BKTC) nnm mwxkaelt (HKTC) xputueckuMu TeMiiepatypamu
cmemenus. 3asucuMmoctd BKTC u HKTC ot MonekymnspHoit maccsl noaumepa. s pacTBOpoB,
kakux mnonumepoB xapaktepusl BKTC u HKTC (mpumeps)? Cneunpuka NpUTOTOBICHUS
pactBopoB ¢ BKTC wim HKTC.

XapakmepucmuKku maKpomonexkyn 6 pacmeopax

CpenneuuncnoBasi, CpeJHEMaccoBas U  CPEOHEBA3KOCTHAs  MOJIEKYJSIPHBIE  MaccChl.
CooTHoIIeHHE MEXIYy HUMHU Ui TOJUAMCIEPCHBIX cUcTeM. KoapHUUeHT MOoIuIuCIepCHOCTH.
Juddeperunanbaple  KpUBbIE MOJEKYISIPHO-MAcCOBOTO paclpeieieHus. DKCIepHUMEHTaIbHbIC
METOJIbl OIpPENEICHUs] CPEAHEUNCIIOBOM, CPEAHEMACCOBOM M CPEAHEBSI3KOCTHOW MOJIEKYJISIPHBIX
Macc.

TepmoauHaMuveckue OCHOBBI (DPAKIIMOHMPOBAHUS TMOJUMEpPOB. KpHuTndeckoe 3HaYeHHE
KOHCTaHTbl XaIrTUHCA, IPU KOTOPOM IOJIMMEP IEPECTAET pacTBOPATHCA B pacTBopuTese. MeToasl
(pakIMOHUPOBAHUS TOJUMEPOB: APOOHOE OCaKICHHE, APOOHOE pPACTBOPEHHE, pa3/eleHUE Ha
XpoMaTorpauyeckux  KOJOHKaX, TypOHIMMETPHYECKOE THTPOBAaHUE, TelIb-IPOHHUKAIOIIAs
xpomarorpadus. Onucanue, JT0CTOMHCTBA U HEAOCTATKH.

ITapameTpsl, XapaKTepU3yIoLI1e pa3Mepsl MaKpOMOJIEKYJI B pacTBope:
CPEIHEKBAIpaTUUHbIE PaJUyC MHEPLUU U PACCTOSHUE MEXKAY KOHIIAMHM MaKpOMOJIEKYJbl. Buabl
MOJIMMEPHBIX IIeTIel B 3aBUCUMOCTH OT UX TMOKOCTH: IIENH C TOJHOM CBOOOI0W BpallIeHus, LIeTH C
3aTOPMOXKEHHBIM BpAIlCHUEM, IIEPCUCTEHTHbIE LIENU. Y PaBHEHUS CPEIHEKBAaJPATUYHOIO pajuyca
MHEpUMHU IS 1eneil pasnuuHoro tuna. Ilonsatue cratucruueckoro cermenra Kyna. CooTHoneHue
BEJIMYUH CTATUCTHMYECKMX CEICMEHTOB JUIS LENell pas3MyHOro THUMA. YCJIOBHUS OLEHKH
CPEIHEKBAIPATUUHBIX PaJUyCOB MHEPLUN W PACCTOSHUN MEXIy KOHIIAMA MAaKPOMOJIEKYJI.
Memoouvl onpedenenus MONEKYIAAPHBIX MACC NOAUMEPOE

PaccessiHue cBeta B pacTBOpax MOJIMMEpPOB. PaccesHue cBeTa NUCIEPCHBIMU CHCTEMaMH,
pacTBOopamMu, TOMOT€HHBIMU cpefaMu. KoanuecTBeHHbIE XapaKTEPUCTUKH CBETOpaccesiHusl. Teopus
paccerBaHMs CBeTa MajbIMU yacTullamu (Teopust Penes). YpaBHenue Penest ans cBetopaccesHus
YacTUI[AMHU HEOOJBIINX Pa3MepoB. 3aBHCUMOCTh KOA(PQHUIHMEHTa MyTHOCTH OT KOHLEHTpAIMU U
MOJIEKYJISIPHON Macchl OJIUMEpA.

PaccessHue cBeTa MOJEKYJISPHBIMH pacTBOpaMHu (Teopust OiHmTelHa). DIyKTyaruu
KOHIICHTpaLMU. YpaBHEHHE KO3((UIIMEHTa MYTHOCTH, €r0 3aBHCHUMOCTb OT KOHIICHTPALUU U
MOJIEKYJISIPHOM Macchl OJIUMEpA.

Paccestnue cBeta pacTBopamu monumepoB (teopust Jlebas). YpaBuenue [leOasi, TpaHUIIBI
npuMeHUMocTH. OnpeeneHne MOJIEKyISIpHOW Macchl monumMepoB U Az MetozoM Jlebas. SIBnenue
BHYTPUMOJIEKYJISIpHOH HHTepdepeHuun. OrpeneneHue MOJIEKYJISIPHOH Macchl HOJIMMEPOB IO
YIJIOBOM 3aBHCHMOCTHM HWHTEHCHUBHOCTH paccesHHOro cBera (Meron acummerpun JleGas).
Onpenenenne MOJIEKYJISIPHON Macchl NOJIMMEPOB M pa3MEPOB MAKPOMOJIEKYJ B paCTBOPAaX METOAOM
JBOMHOM 3KCTpanosiuuu (MeToaoM 3umMma).

Bo3MmoskHble KOH(OpMAIMM MaKpOMOJEKYJ B pacTBOpax. 3aBUCUMOCTH KOd(pQHIMEHTa
TPEHUSI OT MOJIEKYJISIPHOM MacChl OJIMMEpa JIJIsl PA3IMUHbIX TUIIOB KOH(OpMAIii MaKpoOMOJIEeKyI.
Huddysus makpomonekyn B pacTBopax. YpaBHeHHEe koddduimenta nudpdys3un B pacTBopax
MOJIMMEPOB, ero aHanu3. OnpenencHue MOJIEKYJSPHON MacChl MOJMMEPOB METOAOM CBOOOTHOU
middysun. CenumeHTanust B pacTBopax moiauMepoB. OrpeneneHue MOJICKYJISPHOH Macchl
[IOJIMMEPOB  METOJOM CKOPOCTHOM Ce€IMMEHTauuu. Peosornueckue CBONCTBA pacTBOPOB
nonuMepoB. OTHOcuTENbHAs, yJenbHAs, NPHUBEAECHHAs M XapaKTEPUCTHUUYECKHE BA3KOCTH
pacTBopoB. Buckoszumerpuueckoe ypaBHeHHE XarruHca. OIpeneneHue MOJEKYJISIpHOH Macchl
IIOJIMMEPOB BUCKO3UMETPUYECKUM METOAOM. Y paBHeHUE Mapka-XayBUHKA.

Booopacmeopumvie nonumepui

Knaccudukanus BPIT (mpumepst). [lomuanekrponutst (I19). Ocobennoctu pactBoperus I103.
3aBUCUMOCTH CTENEHM JUCCOLMALMU MOHOTEeHHBIX rpynn 113D ot pH pacTBopa /i MONUKUCIOT U
MOJMOCHOBaHUH. 3MeHeHue KoH(OpMaruii MakpoOMOJNEKYyl M, KaK CIEACTBUE, NMPUBEIACHHOU
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BA3KOCTH PacTBOPOB OT CTENEHU JUCCOLMALMU MOHOTeHHbIX rpynn [19. BnusHue KoHLEHTpanuu
HU3KOMOJICKYJISIPHBIX 3JICKTPOJIUTOB Ha KOH(OPMAIIMM MaKpOMOJIEKYJI U MPUBEACHHYIO BSI3KOCTb
pactBopoB. [lommamdonutel.  3aBucuMOCTh  KOH(oOpMamumii ©  3apsga  MaKpOMOJIEKYI
nonuamdonutos ot pH pactBopa. M3oanekTpuueckas Touka. Crienugpuueckrue CBOWCTBA pacTBOPOB
I13. DnexTpokMHETHYECKHE CBOMcTBa pacTBopoB I3, snmexTpodopernyeckoe TOPMOXKEHHE U
penakcanoHHbIN 3¢ dekt. Paccesnue cera B pactBopax [19. Ceaumentauus B pactBopax I19.
Bsiskocts pactBopoB I13. DneKTpOBA3KOCTHBIN M MONUAIEKTPOIUTHBINA 3¢ dexTsl. OnpeneneHue
MOJIEKYJISIpHOI Macchl 113.

[Tpumenenue I13. AncopOunonnas (MOCTUYHAsA) (QIIOKYISALMS U CTAOMIN3ALUS TUCTIEPCHBIX
cucrem IID. OOGpa3oBaHME KOMIUIEKCOB IOJHMKHCIOT C KaTHOHAMHM MeETaUIoB. Mexda3Hble
MOJIUMEpHBIE TUICHKU. [10MMANEKTPONNTHBIE KOMIUIEKCHI, YCIOBHS OOpa30BaHUS U Pa3pyLICHHS,
obmactu mpumMeHeHus. Mukpokancynuposanue. Komminexcst BPIT B Tom wmcne u 119 ¢ [TAB.
[Tomumepnsie renu (ctyauu). Knaccudukanus reneid. 19 remm, mexanusm HaOyxanus. Komnarmc
reneil. Cunepesuc reseid. Vcnonb3oBaHue renen.

[TonuaTHIIEHOKCH,  MOJIMIPONMWJIEHOKCHA,  IPOKCAHOJBI,  IOJMBUHUIIOBBIA  CIIUPT,
MOJIMAKPWIIAMHUJL U €r0  COIOJIMMEpPBI,  IOJUBUHWINHUPPOIMIOH,  IOJMAKPUIOBAas U
MOJIMMETAKPUIIOBAast ~ KHCJIOTBL, BOJOPACTBOpPUMBbIE 3(QUpPHI  LEJUIIOJ03bI, KaTuoHHble [I9D
(moMuAMaIMIAUMETUIAMMOHUN  XJIOPUJ, TOJIMKBAPTEHUYMBI), T'MIPOKOJUIOUABI - XMMHUYECKHE
(hopMyIIbI, CBOKCTBA, 00JIACTH IPUMEHEHHUSI.

KonuenTpupoBaHHbIe JUCIIEPCHbIE CHCTEMBbI
Beeoenue

OOBexThl OMOMETUIMHBI U (hapMaIIeBTHKH KaK KJIACCHYECKUE TUCTIEPCHBIE CUCTEMBI.
Hanonnumenu

OCHOBHBIE XapaKTEPUCTUKU HAMOJHUTENeH: (opMa YacTHll, AUCHEPCHOCTh, YHENbHas
MIOBEPXHOCTh. MeToAbl OLIEHKM pa3MepoB dYacTHLl. MeETOoApl NOJyYeHUs AMCIEPCHBIX YACTHII.
[Tpumepb!l HAMTOTHUTENEH, UCTIONIB3YEMBIX B (hapMaleBTHUECKUX U OMOMEIUIIMHCKUX MPOAYKTaX.
Aocopoyuonnoe moouguyuposanue nogepxHoOcmMu Yacmuy, HanOJIHumeel

AncopOrust U3 pacTBOPOB Ha TIOBEPXHOCTH TBEPABIX Tel. AncopOuus HenoHoreHHslx [TAB
U3 TOJNAPHBIX M HEMOJSIPHBIX Cpell Ha MOBEPXHOCTU aJCOPOEHTOB pa3IMYHOW IOJIIPHOCTH.
AncopOrust w3 pactBopoB HOHOTeHHBIX ITAB. Ilpumepsl pemieHHs HEKOTOPBIX KOHKPETHBIX
TEXHOJIOTUYECKUX 3a]ad.

Mesxcuacmuunbvie 63aumoO0elicmeus 6 OUCHEPCHLIX CUCHEMAX

[TonsTHE O MOBEPXHOCTHBIX cUilax 1-ro u 2-ro poxa. PackinHuBaromee qaBieHue, SHEPTUS U
cwia B3auMoAeHcTBUS 4acTull. (OCHOBHBIE COCTABIIAIOIIME PACKJIMHUBAIOLIEIO JAaBJICHUS.
BapuaHTbl 3HEpreTHUECKHUX KPUBBIX B3aUMOJEHCTBUS YaCTULL. THIIBI MEKYACTUUHBIX KOHTAKTOB.
Cmpykmypooopaszoeanue 6 Oucnepcuvix cucmemax. Peonozuueckue ceoiicmea OucnepcHvix
cucmem

Tunsl NpPOCTPAaHCTBEHHBIX CTPYKTYP W YCIOBUS WX BO3HUKHOBeHUs. (CoBpeMeHHas
Kiaccu(UKalusi TPOCTPAHCTBEHHBIX CTPYKTYp.  YCJIOBHUS HX BO3HUKHOBEHHMS, cHeuupuka
crpoenusi. OcHOBBI peosoruu. Kiaccuduxanus AMCIEPCHBIX CHUCTEM MO HUX PEOJIOTHYECKOMY
MOBEICHUIO. DKCIIEPUMEHTAJIbHBIE METOBI OLIEHKH PEOJIOTUYECKUX CBOIMCTB IUCIIEPCHBIX CUCTEM.
Daxkmopwl, enualOUUE HA NPOYUECCHL CMPYKMYPOOOPA306AHUA 6  OUCHEPCHBIX CUCIEMAX

Bnusianue pasmepoB, aHM30METpUM (DOPMBI YaCTHUI], SHEPreTHYECKOH HEOTHOPOIHOCTH
MIOBEPXHOCTU Ha PEOJIOTUYECKOE ITOBEACHUE TUCTIEPCHBIX CUCTEM.

JKcnepumenmanbHbvie MEMOObl OUEHKU AZPe2amuHoOll YCMOouYUeoCmu OUCREPCHBIX CUCIEM

MeTtoa mnpeAenbHBIX CETUMEHTAIMOHHBIX 00heMOB. OIleHKa arperaTMBHON yCTOMYMBOCTH
CHCTEM I10 UX PEOJIOTMUECKOMY ITOBEACHHUIO.

Pezynupoganue cmpykmypHo-mexanu4eckux c60uCme CyCneH3 Uil U IMYIbCUlL

Boanble cycneH3uM NOJSPHBIX HAIMOJHUTENEW M HEMOJIAPHBIX HAIOJHUTENEH. OMYJIbCUU

BOJIa-Macj0. OMYJIbCUU MacJIo-BOJA.
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. O0bem yueOHOH THCHHUIIINHBI:

Bcero Cemectp 5 | Cemectp 6
Bun yuebHO# paboTh
3E Axap. 3E Axan. 3E Axkan.
q, q. 9,
OO0mas Tpy10eMKOCTb 7 252 ) 7 5 180
AUCHUTLINHBI
Kounrakthas pa6ora (KP): 3,11 112 0,89 32 2,22 80
Jlexnuu (JIek) 1,335 48 0,44 16 0,89 32
[Ipaktnueckue 3ansarus (I113) 1,775 64 0,44 16 1,33 48
CamocrositesbHan padora (CP) 3,89 140 1,11 40 | 2,775 100
CaMocTosTENbHOE N3yUYEHNE
PA3NENIOR MMCIHTLTHHEL 3,88 139,6 | 1,105 39,8 2,77 99,8
KonTakTHas camocTosTenbHas
paGora 0,01 0,4 0,005 0,2 0,005 0,2
Buj uTOroBOro KOHTpOJIS: 3auer
3auer .
3a4eT/IK3aMeH ¢ OLICHKOM
Bcero Cemectp 5 | Cemectp 6
Bun yueGHO#M paboThI
3 | AP 3p | AP 3E | Acrpa
OO0mas Tpy10eMKOCTb 7 189 ) 54 5 135
AUCHUTLINHBI
Kounrakthas pa6ora (KP): 3,11 83,94 0,89 24 2,22 59,94
Jlextuu (JIek) 1,335 | 36,02| 0,445 12 0,89 24
[Ipaktnueckue 3ansarus (I113) 1,775 | 47,92 | 0,445 12 1,33 35,94
CamocrositesbHas padora (CP) 3,89 | 105,06 1,11 30 2,78 75,06
CaMocTosTeNbHOE U3yUYEHNE
PA3NENIOB IMCIHTLTHHEL 3,88 | 104,79 1,105 | 29,865 2,775 | 74,925
KonTakTHas camocTosiTenbHast
paGora 0,01 0,27 | 0,005 | 0,135 | 0,005 | 0,135
Buj uTOroBOro KOHTpOJIS: 3auer
3auer .
3a4eT/IK3aMeH ¢ OLICHKOM

AHHOTANUA padovell MPOrpaMMbl TUCHHUILIHHBI
«MaremaTnyeckue MeToabl B xumuu 0uomarepuajon» (b1.B./1B.05.01)

JOJIZKEH:

Obaaoams cnenyrommmMu odowenpogeccuonarvuvimu (OIIK) n npogeccuonanrvnvimu (I1K)

KOMIICTCHLIUAMMU .

1. Heabrwo aucuMmimHbl «MaTemaTuyeckue METOJIbl B XUMHUU OHOMATEpPHAJIOB» SIBISETCS
dbopMupoBanne y OakamaBpOB IIEIOCTHOTO TMPEACTABICHUS O MAaTEeMAaTHYECKUX METOoJax,
HCIOJIb3YEMBIX B XUMUU OMOMATEPHUATIOB.

4. B pesyabrare H3y4YeHHMs IMCHMILIMHBI O0ydYamoluiics MO mnporpaMme OakajaBpHuaTta

CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BATh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHbBIX

TUCIHIUTIH B ipodeccronanbHon aestrenbHocTh (OIIK-1);
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e TOTOBHOCTBHIO HCIOJIB30BATH 3HAHUS O COBPEMEHHON (PH3NUECKOM KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BELLECTBA /17151 IOHUMAaHUS
OKpy>Karo1iero Mupa u ssiaeHuit npupos! (OIIK-2);

e TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOEHUH BEILECTBA, IPUPOJE XUMUYECKOU CBS3U B
pa3IMYHBIX KJlaccaX XMMHMUYECKHUX COEAUHEHUN Ul TIOHUMAHMsI CBOMCTB MaTepUaioB U MEXaHU3Ma
XMMHUYECKHX MPOLIECCOB, IPOTEKAIOMX B oKpyxatouiem mupe (OIIK-3);

e CHOCOOHOCTBIO TUIAHUPOBATH U MPOBOAUTH (PU3NUECKUE U XUMUYECKHE IKCIICPUMEHTHI,
POBOJUTH 00pabOTKY MX Pe3yIbTaTOB U OLEHUBATH NOTPEIIHOCTH, BBIABUTaTh TUIIOTE3bI U
yYCTaHABJIMBATh I'PAHULIBI UX IPUMEHEHMS, IPUMEHSITh METO/Ibl MATEMATUYECKOT0 aHAIN3a U
MOJEJIMPOBAHUS, TEOPETUUECKOT0 U dKciepuMeHTaIbHOro uccnenoanus (I1K-16);

e TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUECKUX 3JIEMEHTOB, COEIMHEHUN U
MaTepHallOB Ha MX OCHOBE ISl pelIeHus 3a1a4 npodeccuonanbroit nesrenbHoctr (I1K-18);

e TOTOBHOCTBHIO HCIOJIB30BATH 3HAHHSI OCHOBHBIX (PU3MUYECKUX TEOPUH /IS pEIICHUS
BO3HHUKAIOMNX (PU3MUECKUX 3a7a4, CAMOCTOSITEIBHOTO NPHOOpETeHUsT (PU3NIECKUX 3HAHUH, [T
MOHUMAaHHMSI IPUHIUIIOB PA0OTHI IPUOOPOB U YCTPOMCTB, B TOM YHUCIIE BHIXOASIINX 32 TPEACIIbI
KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19);

e TOTOBHOCTBHIO M3y4aTh HAYYHO-TEXHUYECKYIO HHPOPMALIUIO, OTCUECTBEHHBIN U 3apyOex HbII
onbIT Mo TemaTuke ucciaenoBanus (I1K-20).

3HaTh:

e  -MaTeMAaTUYECKHME METOJbl aHajau3a YPAaBHEHUN Il ONPENENICHUS BXOAAIMX B HHX
KOX(PHUITUEHTOB;

. -COBPEMCHHBIE  IIPEACTABIICHHMS  PABHOBECHOM, CTATHCTHUYECKOM U HEPABHOBECHOM
TEPMOJUHAMHUKNA M XUMHYECKONH KHUHETHMKHM B ONMCAaHUM XUMHYECKHX IIPOLIECCOB CHHTE3a
Ooromarepuasos;

e -00mIMe mpeaCcTaBICHUS O 3aKOHOMEPHOCTSIX CHHTE3a MOJIMMEPHBIX OMOMAaTepHasoB;

Ymers:

. IIPOBOAMTH KOJIMYECTBEHHBIN aHAIN3 SKCIIEPUMEHTAIbHBIX JaHHBIX, IPEACTABIIAIOINX
MHTEpeC B XMMUU OMOMAaTEepUaIIOB;

. COCTaBJIATh MATEMATUYECKUE MOJIEIN HA OCHOBE COBPEMEHHBIX IPUHIUIIOB
TEPMOJUHAMHUKHN Y KUHETUKU JJIs1 ONIMCAHUS IIPOLECCOB, IPEICTABIISIIOIINX HHTEPEC B XUMUN
Ouomarepuasos;

Baanern:
. MaTeMaTHYECKUM armapaTroMm Ui GU3NKO-XUMHUYECKOTO MOJCIUMPOBAHUS ITPOLIECCOB,

MNPCACTABIAIONINX HHTCPEC B XUMHUU 6HOMaT€pI/IaJIOB.

5. Kpartkoe conep:kaHue 1MCOUIIJIMHbI:

JIuHeliHbIe ¥ HeJIMHEHHbIE 321a4M XUMHUHM OMOMATEPUATIOB

VYpaBHEeHUsT W METOAbl WX TpHUBENEHUs K JUHEHHBIM QopmaMm. OmnpexneneHue
KO3(QQHUIHMEHTOB B ypaBHEHHSX, MPUBOAMMBIX K JHHEHHBIM (GopmamM. HenuHeliHble ypaBHEHUS B
XMMUU OMOMAaTepHUaroB M METOIbI OmpeaeieHus KOod(pQHUIMEHTOB B ATUX YpaBHEHUSX. Meron
«TIOJIOTHAHOM KpHBOI». Mertonabl onpeneneHus Kod(pQHUIMEHTOB B HEIMHEHHBIX YpaBHEHUSIX,
OCHOBAaHHBIE Ha MPUOIMKEHUSX, TMO3BOJIAIONINX CBECTH UX K JIMHEHHBIM ypaBHEHHMSM M 00J1acTh
JONMYCTUMBIX 3HAYCHUH Takux MNpuOmmxkeHud. DPU3NYECKUd CMBICT M HPOTHOCTUYECKHE
BO3MO)XHOCTH METOJIOB MHTEPHOJSIIMM M annpokcuMmanuud. COOTHOLIEHHE MEXIy HOMCKOM
NpUOJIMKEHHBIX AHATUTUYECKUX PELIICHUH W pPeUIeHUH ypaBHEHWMH, NOJIy4YaeMbIX METOAAMHU
BBIUMCIINTENIFHOW MaTeMaTuku. Teopema AOens O Hepa3pelIMMOCTH YPaBHEHUH B pajuKaax.
Teopema Beiiepmtpacca — CroyHa. MaTpuuHOe NpEACTABICHUE CUCTEM JIMHEWHBIX YpPaBHEHMU.
Onpenenurenb. OKBUBWIEHTHOCTb CHCTEM JIMHEMHBIX YpPaBHEHMH IIOJMHOMY N-0il CTENEHH.
[TaTeHTHBIN OMBIT B 00JIACTH MOJICITMPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX MTPOIIECCOB.
JuddepenunanbHbie ypaBHeHHs] B XUMHHM OMOMaTepHaIoOB
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OO6ume moaxonsl K (OPMYIHPOBKE 3a7ady B TepMHHAX AU((HEepeHIUANbHBIX ypaBHEHUH.
JuddepeHunanbuple  ypaBHEHHS € Pa3lIeNAONMMHCA  TEPEMEHHBIMH,  OJHOPOJIHBIC
muddepeHnmanbable ypaBHEeHuUs, TuHeiHbIe 1uddepennnanbapie ypaBHeHus, nuddepeHuanbHbie
ypaBHEHHs B MOJHBIX AupdepeHnnanax u mpobdiemMa Moucka MHTETPUPYIOMIUX MHOXKHUTENCH Ha
IpUMepax 3a4ad XMMHUYECKON KUHETUKU. BO3MOXXHOCTH KMHETHYECKHX METOJIOB B YCTAHOBJIECHHUH
MexaHuszMa peakiuid. Jluddepennuanbipie ypaBHEHHsS KIaCCHYECKOH TepMOAMHAMHKH. BTopoit
3aKOH TEPMOJIMHAMHMKH B TEPMUHAX MHTETPUPYIOIUX MHOXUTENEH: GpopmynupoBka KapaTeogopu.
OO6o0mennplii  popmanu3m  kiaccuueckoi TepMmonuHamukH. IIpeoOpasoBanus Jlexannpa.
VYpaBuenust MakcBemna. TepmoanHamuka nedopMmaly Tell: SHEPreTHYecKas W SHTPONHHas
cocrapisirone  aedopmanuu. Ilonesnas pabora B paBHOBECHOW TEpPMOIMHAMHUKE: ammapar
TEPMOJMHAMHUKN B (PU3MUYECKOW XMMHUHU TeTEpOTe€HHBIX CHCTEM M TMpoLeccoB. AncopOuus Ha
HEOJJHOPOAHBIX MOBEPXHOCTSX W paclpesielieHue aJcOpOIMOHHBIX IIEHTPOB IO 3HEPrusiM. Meron
Porunckoro. MexaHu3M reTeporeHHOro Karajiusa B Teopun banannuna. DHepreTuueckuii Gpaxkrop B
reTeporeHHoM Karaimuse. Mexanusm JIbHrmiopa — XuHIIensByja. YIapHbId MEXaHHU3M B
rereporenHoM Katanuze. Teopust KoGo3zeBa. Teopus akTUBHBIX aHCaMOJIEH.

MeToabl MaTeMAaTH4eCKON CTATHCTUKM M MaTeMATHYeCKHMH anmapar CraTHCTHYeCKOH
TEPMOAUHAMUKH

[Ipumepsl TNpUMEHEHHs TEOPUU BEPOATHOCTH U 3aKOHOB KOMOWHATOPUKM B XHMHHU
o6uomarepuanoB. OyHKuuHU pacrpeneneHus bepHyu u ee npuMeHeHHE B XUMUU OMOMAaTepHaIOB.
Oynkiun pacnpeneneHus laycca M ee NpUMEHEHHE B XMMUU OuomarepuanoB. DyHKIUU
pacnipenenenus [lyaccona u ee mpuMeHeHne B XUMHUH OMoMaTepuanoB. OYHKINU pacnpeaeeHHs
Belibynna u ee mpuMeHeHue B XMMUHU OnomaTepuanoB. DyHKUuM pacrpeneneHus Jlancuura -
Kpamepa u ee npumenenue B xumuu 6nomarepuanoB. COOTHOIIEHUE MOHATUH MaTEeMaTUYeCKOH U
TEPMOJUHAMHYECKON BEPOSATHOCTU. DProJndeckasl TuIoTe3a, OCHOBHbBIE MIPUHIIMIIBI KJIACCUYECKOU
U KBAaHTOBOM craructuku. Pacnpenenenue  bonenmana.  Pacnpenenenue  Makcsena.
MounekynsipHasi CymMma 110 COCTOSIHUSIM M METObI €€ BbIunciIeHus. CyMMa 110 COCTOSIHUSAM CHCTEMBI
B KJACCHUYECKOM M KBAaHTOBOM CTAaTHUCTMYECKOW TepmoauHamuke. Pacmpenenenune bosze —
OniHmreiiHa. Pacnpenenenne ®epmu — [lupaka. BpruncieHue TEepMOAMHAMMUYECKHUX CBOMCTB
MOJIEKYNl B Ta3oBoil ¢aze. Yucno cremeneit cBoboapl. Teopus TteroemMKocTu ra3oB. Teopus
TEIUIOEMKOCTH  KpUCTaUIOB  DifHmrelHa. Teopuss  TemmoeMkocTH  KpuctauioB  JleGast.
OnexTpuueckas IMPOBOJUMOCTb OPraHMYECKMX MaTephasioB. PerierouHble MOJENM PpPacTBOPOB:
BHJIBI MOJIEIIEH U UX aI€KBATHOCTD.

MaremMaTH4YeCKMH anmapar W 3aKOHBI JIMHEHHOW W HEJMHEHOM HepPaBHOBECHOM
TePMOAUHAMHMKH

O06o06uieHHas cuina 1 0000IIeHHass KOOpIMHAaTa B HEPAaBHOBECHOW TepMOAMHAMUKE. Buabl
pellakCcallMOHHBIX IIPOLIECCOB B HEPABHOBECHBIX cucTemax. [lepBrlil 1 BTOpoi 3akoHbl Puka. 3aKOH
@ypoe. 3akon Kupxrod¢a. JIuHeiHble COOTHOLICHHS MEXIYy TEPMOIMHAMUYECKON CHIIOW H
notokoM. ConpspkeHue IOTOKOB: INepekpecTHble sBieHus M npuHiun Kropu. CooTHomeHus
B3auMHocTH Omn3arepa. [lpousBoxactBo sHTponuu u ypaBHeHue Jle-/lonne. Btopoil 3akon
TepMoaAMHAMUKH B (opmyirposke [Ipuroxkuna. CtanroHapHOE COCTOSHHE U €0 YCTOWYHBOCTD.
®azoBbie mopTpeThl auddepeHIanbHbi  ypaBHeHHNA. @DyHkuus JlamyHoBa. Y CTOMYUBOCTH
paBHOBecus K (urykryauusim. budypkamuu. Camoopranuzanus U OpUMEpPbl CaMOOpraHU3alMU B
xumuueckux cucremax. Crpykrypsl Trlopunra. Peakums benoycoBa — JKaboTtuHCckoro.
Oco0eHHOCTH TEPMOJMHAMUKN XUMUYECKUX MTPOIIECCOB B OMOIOTHUECKUX CUCTEMAX.

MareMaTH4YeCKHH anmnapar KHMHETHKH nmpoueccoB B OTKPBITBIX CHCTEMAX H
HEHU30TCPMHUIECCKAA KHHETHKA
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VYpaBHEHHE HENPEPHIBHOCTH IIOTOKAa IIPM HAJIMYMM XHMHMYECKUX peakuui. Pexum
UJEAIBHOTO CMeEIIeHus. Pexum nneanbHoro BoITeCHEHHs. CTallMOHAPHOE COCTOSIHUE B OTKPBITHIX
CUCTEMAX C MO3MLIMHM XMUMHUYECKOM KMHETUKH. DJIEMEHTapHbIE PEaKLUU B OTKPBITBIX CHUCTEMaX.
CnoxHbple peaklMd B OTKPBITBIX cHcTeMax. KWHETHMKa IeTepOreHHBIX peakUuil B OTKPBITHIX
cucremax. OCOOEHHOCTH paBHOBECHS B OTKPHITHIX cucTeMaX. OCOOCHHOCTH KHHETUKH XMMHYECKUX
MIPOIIECCOB B OMOJOTMYECKUX CHCTEMAX.

3ajaul  HEU30TEPMHUUYECKON KUHETHKH. BO3MOXHOCTM METOJOB KaJOpPUMETPUHM B
HCCIIEA0BAHUN KMHETUKU HEU30TEPMUYECKUX peakluid. [1oaxoasl K peIIeHUIO IPOCTEUINNX 3a1a4
HEHU30TEPMUYECKON KMHETHKHU B KBaJapaTypax. YuciaeHHbIEe METOABI HEU30TEPMUYECKON KUHETHUKHU.
TennoBoe BocmiameHeHue. YpaBHeHne CemMeHOBa AJis TEIJIOBOrO BoclulameHeHus. Kputepuit
@pank-Kamenenkoro st TEIIOBOro BOCIUIAMEHEHHs. Pa3BeTBIIEHHBIE LIENU U MpobiieMa HEmHOTro
BOCIIJIAMEHEHHS.

MartemaTH4ecKHil anmaparT KHHETHKH H TePMOAMHAMHMKHM B CHHTe3e IOJHMEpPHBIX
O0MomMaTepHaJoB

Lemubie mpomecchl cHHTE3a MakpoMmosiekyln. CryneHdYarble TPOIECChl  CHHTE3a
MakpomoJekynl. CraTucTudeckass TPHUPOJbI MPOIECCOB CHHTE3a MOIUMEPOB. METO MOMEHTOB
pacmlpeneNeHuss U BUABI CPEIHUX MOJEKYISIpHBIX Macc. [lomumepusanusi Kak HEpa3BETBIICHHBIM
renHoi npomuecc. OcoOEHHOCTH KMHETHKH paguKaabHOU monuMepu3anuu. OCoOOeHHOCTH KHHETUKH
WOHHOW monuMmepu3anuu. DyHKIUU MOJIEKYJISIPHO-MAacCOBOTO  pPAaCIpelelicHHsT B  aHAlIM3e
OCOOCHHOCTEH MeXaHW3Ma CHHTE3a MaKpoMoJeKkysl. KHHeTWka TOJMKOHIEHCAIMU W pacyer
MOJICKYJISIPHOUM MacChl MOJTMKOH/ICHCAIMOHHBIX MTOJMMEPOB IS TPOCTEHIIINX CITy4aeB.

4. O0beM yueOHOH TUCHUILINHBI:

B 3ageTHBIX B akanem.

Bunst yueOHoii paboTh €AMHULIAX qacax
O0mas TpyA0eMKOCTb JMCIUIITHHBI 15 540
1o y4eO0HOMY ILIAHY
AyIMTOpHBIE 3AHATHS: 5.33 192
Jlexuun (Jlek) 1.78 64
[Ipaktnueckue 3anarus (I113) 3.55 128
CamocrositesbHas padora (CP): 9.67 348
CaMocCTOsATENbHOE N3YUYEHUE Pa3/IEIO0B 347.6
JUCUUIUIAHBI
KonrtakTHas camocrosiTenbHast paborta 0.4
Bup xoHTpoOIS: 3a4eT ¢ OLEHKOH

AHHOTANUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«TepmoanHamMuka 1 KHHETHKA B XUMHH U TexHoJI0ruu Ouomarepuanos» (b1.B.J1B.05.02)
1. Heabo aucuumiauHbl «TepMonuHaMMKa W KHHETMKAa B XUMHU U TEXHOJOTHU
OuomarepuasoB» sBISETCS (OPMHUpPOBaHUE y OaKalaBPOB LIEIOCTHOTO IMPEACTABICHHS O
NPUMEHEHUH arnmapara TepMOJUHAMUKY U KHHETUKU B XUMHUH OMOMaTepHaoB.

2. B pe3yabTare M3y4YeHHMs IMCHUILUIMHBI 00YYAIOIIMICH IO NMporpaMMe 0akajaaBpuara
JAOJIZKEH:
Ooénadams caenywmumu oouienpogheccuonanvuvimu (OIIK) n npogpeccuonanvnvimu (I1K)
KOMIIeTeHIUSIMH
e CIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCUUIUIMH B podeccuonanbhoit nesrensaoctu (OIIK-1);
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e TOTOBHOCTBHIO HCIOJIB30BATH 3HAHUS O COBPEMEHHON (PH3NUECKOM KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BELECTBA /711 IOHUMaHUs
OKpy>Karo1ero Mupa 1 ssiaeHuit npupos! (OIIK-2);

e TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOEHUH BEILECTBA, IPUPOJE XUMUYECKOU CBS3U B
pa3IMYHBIX KJlaccaX XMMHMUYECKHUX COEAUHEHUN Ul TIOHUMAHMsI CBOMCTB MaTepUaioB U MEXaHU3Ma
XMMHUYECKHX MPOILIECCOB, IPOTEKAIOLMX B oKpyxkatouiem mupe (OIIK-3);

e CHOCOOHOCTBIO TUIAHUPOBATH U MPOBOAUTH (PU3NUECKUE M XUMUUYECKHE IKCIICPUMEHTHI,
POBOJUTH 00pabOTKY MX Pe3yIbTaTOB U OLEHUBATH NOTPEIIHOCTH, BBIABUTaTh TUIIOTE3bI U
YCTaHABJIMBATh I'PAHULIbI UX IPUMEHEHMS, IPUMEHSITh METO/IbI MATEMATUYECKOT0 aHAIN3a U
MOJEJIMPOBAHUS, TEOPETUUECKOT0 U dKciepuMeHTalIbHOro uccnenoanus (I1K-16);

e TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUECKUX 3JIEMEHTOB, COEIMHEHUN U
MaTepHaJIOB Ha MX OCHOBE ISl pelIeHus 3aaa4 npodeccuonanbroit nesrenbHoctr (I1K-18);

e TOTOBHOCTBHIO HCIOJIB30BATH 3HAHHSI OCHOBHBIX (PU3MUYECKUX TEOPUH /IS pEIICHUS
BO3HHUKAIOMNX (PU3MUECKUX 3a7a4, CAMOCTOSITEIBHOTO NPHOOpETeHUs (PU3NIECKUX 3HAHUH, [T
MOHUMAaHHMSI IPUHIUIIOB PA0OTHI IPUOOPOB U YCTPOMCTB, B TOM YHUCIIE BHIXOASIINX 32 TPEACIIbI
KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus (I1K-19);

e TOTOBHOCTBHIO M3y4aTh HAYYHO-TEXHUYECKYIO0 HHPOPMALIUIO, OTEUECTBEHHBIN U 3apyOex HbII
onbIT Mo TemaTuke ucciaenoBanus (I1K-20).

3HaTh:

- TEPMOJMHAMUYECKHE U KHMHETHYECKHE 3aKOHOMEPHOCTH IPOLECCOB JePOpMaLny, JISKALIIUX B
OCHOBE ITPOIIECCOB MEePePadOTKH OMOMATEPUAIOB B M3/1ETHs OMOMEIUIIMHCKOTO HA3HAUCHMS,

- BO3MOXXHOCTH TEPMOJMHAMUKHM M KUHETHKHU JJIs ONHCAHUS XMMHUYECKUX IPOLIECCOB CHHTE3a U
MoUpUKAIIME OHOMAaTEepPHAJIOB;

- KMHETHYEeCKHE U TEePMOAMHAMHUYECKHE OCOOCHHOCTH NPOIIECCOB CHUHTE3a W MOAH(PHUKAINN
MOJIMMEPHBIX OMOMaTEepHAIIOB;

Ymern:

- IPOBOJUTH 00PaOOTKY IKCIIEPUMEHTANBHBIX JaHHBIX U MX INIyOOKUI TEOpeTHUEeCKUN aHaIu3 Ipu
UCCIIEIOBAaHIH XMMUKO-TEXHOJIOTHYECKHX MPOLIECCOB CUHTE3a U IMepepaboTKH OMOMaTepralloB;

- OCYILLECTBIISITh PaCu€Thl XUMHUKO-TEXHOJIOTHYECKUX IIPOLIECCOB, JIEKALIUX B OCHOBE MOJyUEHUS U
nepepaboTKu OMOMaTepHaoB;

Baanern:

- TPUHIUIIAMHU TOCTPOCHUS (PU3UKO-XUMHUYECKHX MOJEIIEH MPOIECCOB CHHTE3a U MepepaboTKH
O6uomarepuasos.

3. Kparkoe coaep:kaHue IMCHHUIIIMHbBI:
TepmoauHamMuka u KHHeTHKa AepopMannu. Bonpockl nepepadoTkn 6MoMaTepuaioB B
u3aes st OMOMeIMIIHHCKOr0 HA3HAYeHHUsI.

OCHOBHBIEC THIIBI MPOLIECCOB MEPepadOTKU OHMOMATEpPHAOB B W3NS OMOMEIUIITHCKOTO
Ha3HAUeHUs,  CHenuduKa  TEXHOJOTUH  TepepabOTKM  TOJIMMEPHBIX  OMOMAaTepHasoB.
Tepmoaunamuka nedopmalu: >HEpPreTHYecKass W SHTPONHIHAs COCTaBISIONIME JAe(hOpMAaIlHH.
Pacuer temnoBeix 3¢ddexroB npu nedopmarmu Ten. TepMmoyrnpyras WHBEpCUS M €€ IPUYMHBL
Teopuss nedopmanum wuneansHoro kayuyka. Teopuss MyHu u ypaBHeHue bpatneBa. Teopum
KUHETHKH Pa3BUTHA U pellaKCalliM BBICOKO3JacTHUecKoil negopmanuu. Teopuu cTekinoBaHUS U
penakcalioHHbIE SBJICHUS B MOJUMEPHBIX CTEKJIaX. 3aKOHOMEPHOCTH IPOIECCOB TEUCHHS H
cTpykrypa  MarepuaioB. OcCOOCHHOCTH  TEPMOAMHAMUKM M  KHHETHKH  JedopManuu
KpUCTaNTM4ecKUX Ted. IlaTeHTHBI ombIT B 00jacTu mepepaboTKH OMOMATEepHaJOB B H3IENHUS
OMOMETUITMHCKOTO Ha3HAYCHHUS.

MareMaTH4YeCKH anmapar XMMHY€CKOIl KHHeTHKH TOMOT€HHBIX U reTepor¢cHHbIX MpoueccoB
H KJacCH4YeCcKoii TEPpMOAMHAMHUKMH.
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CoOoTHOIIEHHE AHATUTHUYECKMX M YHCICHHBIX METOJOB B XMMHMUYECKOHM KHHETHKE.
Juddepennunanbupie ypaBHEHHS B XUMUYECKOW KWHETHKE U METOJbI MX perieHus. Bo3moxxHocTn
KUHETHYECKUX METOJIOB B YCTAHOBJICHHMM MeXaHW3Ma peakuuil. Juddepennumanpubie ypaBHEHUS
KJIACCUYECKOW TEepMOAVHAMUKHU. BTOpON 3aKOH TEPMOAMHAMHUKU B TEPMUHAX HHTEIPUPYIOLIUX
MHOXHTeNe:  (opmynupoBka Kapareomopu. OO00OmIeHHBIH  (opMaNIn3M  KIACCHYECKOU
tepmoauHamuku. IIpeoOpasoBanusi Jlexxanapa. YpaBuenuss MakcBemna. [lomesnas paborta B
pPaBHOBECHON TEpMOJMHAMUKE: ammapaTr TEPMOAWHAMHUKH B (PU3MUECKOW XMMHUHU TETEpOTEeHHBIX
CHCTEM U TIpoIeccoB. AncopOuMs Ha HEOIHOPOIHBIX TOBEPXHOCTSAX M  pacmpesesieHue
aJIcOpOIIMOHHBIX IIEHTPOB 10 dHeprusM. Meto PoruHckoro. MexaHu3m reTeporeHHOro Karain3a B
teopun banannuna. DHepreTuyeckuii (pakTop B reTeporeHHOM Karanuze. Mexanusm JI3Hrmiopa —
XuHIIEAbBYa. YJApHbI MeXaHHU3M B TreTeporeHHoM Katanmuze. Teopus Koboszesa. Teopus
aKTUBHBIX aHcambOieil. [IpuMeHeHne npencTaBlieHN KHHETUKA U TePMOJUHAMMKH JUIsI ONTUCAHUS
MIPOIIECCOB XUMHUECKOW MOIU(PHUKAIIMYA OMOMaTEepHAaJIOB.

CraTtucTHueckas TePpMOANHAMUKA B XUMHUH 6n0MaTepna.J103

CooTHoIIEHHE TOHATHA  MaTEeMaTHYEeCKOM M TEPMOJMHAMUYECKOW  BEPOSITHOCTH.
Oproauueckas THMIOTE3a, OCHOBHBIE IPUHLMIIBI KJIACCUUECKOM M KBAaHTOBOM CTATHUCTHUKH.
Pacnpenenenune boneumMana. Pactipenenenne Makceseiia. MonekyiisipHas Cymma 110 COCTOSIHUSIM U
MeTonbl €€ BbluMciaeHuss. CymMma IO COCTOSHUSIM CHCTEMBI B KJIACCHUECKOM U KBAaHTOBOM
cTaTucTUYeCKOM TepMonnHamuke. Pacnipenenenue bosze — OiiHiureitna. Pacnpenenenne @epmu —
Jupaka. BpluucieHne TEpMOJMHAMUYECKUX CBOWCTB MOJIEKYJ B Ta30Boi ¢aze. CymMmbl 1O
COCTOSIHUSIM aKTHBHPOBAaHHBIX KOMIUIEKCOB. Umcio creneHeil cBoOonbl. Teopus TemaoeMKOCTH
ra3oB. Teopus TEIUIOEMKOCTH KPUCTAIIOB DHHIITEHHA. Teopus TemIoeMKOCTH KpucTaioB Jlebas.
OnexTpuyeckas IMPOBOJUMOCTb OPraHMYECKMX MaTephasioB. PerierouHble MOJENM pacTBOPOB:
BUJBl MOAENEH M MX aAeKkBaTHOCTb. (CTaTHCTHYECKas TEPMOAMHAMMKA IMOJIMMEPHBIX LEMNei.
CraTtuctuyeckas TepMOJUHAMUKA JJIS1 ONMTUCAHUS TIPOLIECCOB MOIU(UKAIIUN OMOMATEpHAIIOB.

3aKoHBI JIMHEHHOI U HeJIMHEeHO HePABHOBECHON TEPMOAHMHAMUKH

O06o0meHHas cuina 1 0000IIeHHass KOOpIMHAaTa B HEPAaBHOBECHOW TepMOAMHAMHKE. Buabl
pellakCcallMOHHBIX IIPOLIECCOB B HEPABHOBECHBIX cucTemax. [lepBrlil 1 BTOpoii 3akoHbl PuKa. 3aKOH
@ypoe. 3akon Kupxrod¢a. JIuHeiHble COOTHOLICHHS MEXIy TEPMOIMHAMUYECKON CHIIOW u
notokoM. ConpspkeHue IOTOKOB: INepekpecTHble sBieHus M npuHiun Kropu. CooTHomeHHd
B3auMHocTH Omn3arepa. [lpousBoxactBo sHTpornuu u ypaBHeHue Jle-/lonne. Btopoil 3akon
TepMoaAMHAMUKH B (opmymrposke [Ipuroxkuna. CtanroHapHOE COCTOSHHE M €0 YCTOWYHBOCTD.
dazoBbie mopTpeThl auddepeHIanbHbil  ypaBHeHUA. @DyHkuus JlamyHoBa. Y CTOMYUBOCTH
paBHOBecus K (urykryauusim. budypkamuu. Camoopranuzanus U OpUMEpPbl CaMOOPraHU3alUU B
xumuueckux cucremax. Crpykrypsl Trropunra. Peakums benoycoBa — JKaboTtuHckoro.
OCOOCHHOCTH ~ TEPMOAMHAMHKH  XMMHUYECKHX IPOLECCOB B  OHOJIIOTMYECKUX  CHCTEMax.
JluccunaTuBHBIE CTPYKTYPBI B CUHTE3€, IepepaboTke u Moau(HUKanuy 6uomMaTepuasos.

Kunernka NMpouECCOB B OTKPBITHIX CUCTEMAX U HCU30TEPMUUYECCKAA KUHETUKA

VYpaBHEHHE HENPEPHIBHOCTH IIOTOKAa IIPM HAJIMYMM XHMHMYECKUX peakuui. Pexum
UJCAIBHOTO CMeEIIeHus. Pexum uneanbHoro BeITeCHEHHs. CTallMOHAPHOE COCTOSIHUE B OTKPBITHIX
CUCTEMAX C MO3MLIMM XUMHUYECKOM KMHETUKH. DJIEMEHTapHbIE PEaKLUU B OTKPBITBIX CHUCTEMaX.
CnoxHbple peaklMd B OTKPBITBIX cHcTeMax. KWHETHMKa IeTepOreHHBIX peakUuil B OTKPBITHIX
cucremax. OCOOEHHOCTH paBHOBECHS B OTKPHITHIX cucTeMaX. OCOOCHHOCTH KHHETUKH XMMHYECKUX
MIPOIIECCOB B OMOJOTMYECKUX CHCTEMAX.
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Pa3BeTBiIcHHBIE U HEPA3BETBIICHHBIC ILICIIHBIE pEakUMH. 1eopHs pa3BETBICHHBIX IEIHBIX
peaxiuii CeMeHOBa ¥ YCTOHYHMBOCTh OMOMATEPHAIIOB K TEPMOOKHUCIUTEIBHON JECTPYKIINU.

3ajaul  HEU30TEPMHUUYECKON KUHETHKH. BO3MOXHOCTM METOJOB KaJOpPUMETPUHM B
HCCIIEA0BAHUN KMHETUKU HEU30TEPMUYECKUX peakuuid. [1oaxoasl K peIIeHUIO IPOCTEHUINNX 3a1a4
HEHU30TEPMUYECKON KMHETUKHU B KBaJapaTypax. YuciaeHHbIe METOAbI HEU30TEPMUYECKON KHUHETHUKHU.
TennoBoe BocmiameHeHue. YpaBHeHune CemMeHOBa AJis TEIJIOBOrO BoclulameHeHus. Kputepuit
@®pank-Kamenenkoro nansi TEIUIOBOTO BOCIUIAMEHEHHUs. Y CTOWYMBOCTH OHOMATEpHUaIoB K
TepMUYecKoi necTpykiuu. [Ipodiema ycToHYMBOCTH OMOMATEpHAIOB MPH CTEPUITH3ALINH.
Kunernka u TepMoAMHAMHUKA B CHHTe3€ MOJMMEPHBIX 0MOMaTepHaIoB

Lennsle mpomecchl cHHTe3a MakpoMmoJekyh. CTymeHyaTele MpOILECcChl  CHHTE3a
MakpomoJiekys. Cratuctuyeckasl MPUPOIBI MPOIIECCOB CHHTE3a MoinuMepoB. Pacder mpenenbHON
KOHBEPCUHM MOJUMEPHU3AIMOHHBIX TIPOLECCOB M €€ (U3MYeCKHi CMbICI. MeToJ MOMEHTOB
pacripesieNieHust U BUABI CPEAHUX MOJEKYJSIpHBIX Macc. [lommmepusaryst kak Hepa3BETBICHHBIH
nenHoit npouecc. OcoOEHHOCTH KUHETUKU PaTuKaIbHON nonmmepu3anui. OcoOeHHOCTH KUHETUKU
MOHHOW monuMmepu3anuu. @OYHKIUH MOJIEKYJIIPHO-MACCOBOIO pacHpelefieHHss B aHalu3e
0cOOEHHOCTEH MeXaHM3Ma CHHTe3a MakpoMojekyd. KuHeTuka MOTUKOHACHCAMU U pacyer
MOJIEKYJISIPHOM MacChl OJIMKOHACHCAIIMOHHBIX MTOJUMEPOB IS MPOCTEUIIINX CITy4aeB.

4. O0beM y4eOHOI TUCHUNIHHBI:

B 3ageTHBIX B akanem.

Bunst yueOHoii paboTh €AMHULIAX qgacax
OO0mas Tpy10eMKOCTb 1M CHUILTHHbBI 15 540
1o y4eO0HOMY ILIAHY
AyIMTOpHBIC 3AHATHS: 5.33 192
Jlexuuu (Jlek) 1.78 64
[Ipaktnueckue 3ansarus (I113) 3.55 128
CamocrositesbHas padora (CP): 9.67 348
CaMocCTOsATENbHOE N3yUEHUE PA3/IEIO0B 347.6
JUCUUIUIMHBI
KonrtakTHas camocrosiTenbHast paboTta 0.4
Bup xoHTpoOIS: 3a4eT ¢ OLEHKOM

AHHOTaNUA y4e0HOIl MPOrpamMMbl JUCHHUIIIMHBI
«MexaHu4YecKHe MPOLECcChl U annaparbl xumn4ueckoii texnosorun» (b1.B./1B.06.01)

1. Hens aucuumimHbl — (GOPMUPOBAHHME Yy OOYYAIOIIUXCS OCHOB HHXCHEPHOTO
MBIILICHUS.

2. B pesyabTaTre M3y4eHHs JMCHHUILIMHBI 00y4aOLIMIICA MO0 MporpaMMe 0aKkajaBpuarta
JOJIKEH:

Obaaoams cnenyrommmu odowenpogeccuonanvuvimu (OIIK) u npogeccuonanvuvimu (I1K)

KOMITCTCHIIHSMHU:

— CHOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JMCLUUIUIMH B
npodeccuonansHo nesitenbHocT (OITK-1);

— CHOCOOHOCTBIO HCIIOJNIb30BaTh 3HAHHMS O COBPEMEHHOM (pu3MuecKol KapTHHE MUpA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUM BEIECTBA JUIsl MOHUMAaHUSA
OKpy>Karo1ero Mupa u ssienuit npupos! (OI1K-2);

— TOTOBHOCTBHIO MCIIOJIb30BaTh 3HAHUS O CTPOEHUU BEIIECTBA, IPUPOJE XUMHUECKON CBS3H B
pPa3IMYHBIX KJAcCaX XUMHYECKMX COEIMHEHWH N NOHHMMaHUs CBOICTB MaTepUaloB U
MeXaHM3Ma XUMUYECKUX MTPOLIECCOB, MPOTEKAIOIINX B OKpy:karomeM mupe (OIIK-3);
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— CHOCOOHOCTBIO aHAJM3UPOBATH TEXHUYECKYIO JOKYMEHTAIMIO, MOA0UpaTh 000pyIOBaHHUE,

TOTOBUTH 3asIBKU Ha Mprodpetrenue u peMoHT obopyaosanus (I1K-9).

3nams:

— TEOPETUYECKHE OCHOBBI IIPOLIECCOB U3MEIBUYEHMS U CMELICHMUS,
— KOHCTPYKLMH M IPUHLMIIBI JEHCTBUS OCHOBHBIX COBPEMEHHBIX MAIUUH JUIsl U3MEIbYECHUS U

CMEILIEHUsI MaTEPUAOB;

— METOJAMKH pacyeTa TeXHOJIOTMYECKOro 000pyI0BaHUSI.
—  Vmemuv:
— IPOBOAUTH MEXAHWYECKUE PACUETHI IEMEHTOB MAIIMH JUISI U3MEIbYEHUS U CMELICHUS

MaTEpUAJIOB.

Bnaodemy:

— HaBbIKAMU aHAJIN3a MEXaHUUYECKUX MPOLIECCOB XMMHUECKUX IPOU3BOCTB;
— TEXHOJOTMYECKUMH pacyeTaMu 00OpYI0BaHUS;
— pacueTaMu THUIIOBBIX J€TaJell MallluH, M0JIb3YsCh clipaBo4HOM muteparypoil u [OCTamu.

3. Kparkoe coaep:kaHue IMCHHUIIIMHbBI:

1. BBenenue

Ponp mpenmera «MexaHudeckue MPOLIECCHI M allapaTbl XUMHUYECKOW TEXHOJIOTMM» B
dbopMHpOBaHMM HMHXXEHEpa XHMHKa-TEXHOJora. «MexaHn4yeckue TpOoLeccChl U anmapaThl
XMMHUYECKOM TEXHOJIOTMW» —OCHOBAa JJI1 IPOEKTUPOBAHMSI HOBBIX U COBEPLICHCTBOBAHHUSA
JEMCTBYIOIMX TEXHOJIOTMYECKUX YCTAHOBOK XUMUYECKUX MPEATIPUATHIA.

2. Paznea 1. U3MesibueHHe TBEPAbIX BelIeCTB

du3uKo-MexaHu4yeckue cBoicTBa  MarepuanoB. (CrocoObl  u3MenbueHusa. Teopuu
u3MenbueHus. JpoOuiky, paspyliaonme MaTepuan cXatueM (IIEeKOBble, KOHYCHBIE, BaJKOBBIC).
JpoOmiiku ynapHOro JneiicTBus (POTOPHBIE U MOJIOTKOBBIE TPOOUIIKH, MabLIEBbIC U3MEIbUUTEIN).
MamuHsl  yAapHO-MCTUPAIOUIET0  JACUCTBHS  (MEIBHMIIBI C  BpamaromuMmcs  OapabaHoM,
BUOpAIIMOHHBIE MEJIbHULEI). V3MenbuuTeNnu pa3fgaBiIUBAIOIIErO0 M HCTUPAIOLIETO JeHCTBUSA
(OeryHHBIE MENBHHIIBI, KAaTKOBO-TApeNbyaThleé HW3MEIbUUTENH, OUCEpHBIE H3MEIbUYUTEIN).
Crpyitabie MenbpHULBL. O0IacTh NPUMEHEHNUS, IPUHIIUIT ASHCTBHS, KiIaccuuKanus.

3. Pazgen 2. Cmemenue.

ITponeccrr cmemienust. Kiaccudukanus cmecureneid. CMenieHne BHICOKOBS3KHX MOJIMMEPOB
(4epBsiuHbIE MAIIWHBI, BAJIKOBbIE MalIuMHbI). CMecuTenu nepuogudeckoro aedctBus. Kunermka
nporeccoB cMmemnieHus. CMelIeHue ChIMy4Yux MmarepuaioB. bapabGannblie cMecutenu. UepBsuHO-
JIOTIaCTHBIE CMecuTenH. JleHTouHbple cMmecutenu. beryHkoBele cmecurenu. LIMpKymsIMOHHBIE
CMECUTENIN C TICEBIOOKM)KEHHEM CBHIy4ero Marepuaja OBICTPOBPALIAIOIIUMCS POTOPOM.
VYepennutenu.  CMmecuTenu  HENPEPBIBHOIO — ACHCTBUSA.  I'paBUTAllMOHHBIE  CMECHUTENH.
Bubparmonnsie cmecutenu. [IpsSMOTOYHBIE CMECUTEIH.

4. O0beM y4eOHOI TUCHUNIMHBI:

Bunsl yueOHol paboThI B 3auerHbIX B akanewm. B actponowm.
eIMHUIIAX qyacax Jacax

O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 2,0 7 54
yueOHOMY IIaHy

Kounrakthas pa6ora (KP): 0,9 32 24
Jlexuun (Jlek) 0,45 16 12
[Ipaktuueckue 3ausarus (113) 0,45 16 12
CamocrositesbHas padora (CP): 1,1 40 30

Buja konTpoJisi: 3a4er / 3k3aMeH - 3ader -

AHHOTaNUA y4e0HOIl MPOrpamMMbl JUCHHUIIJIMHBI
«MexaHUKa XUMHYECKHX NMPOU3BOACTB TexXHoJoruu omomarepuanon» (b1.B./1B.06.02)
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1. Heab IMCHUIVIMHBI — HAYYUTh 00YYarOIIErocsi TBOPUECKOMY MOAXOIY K BBIIIOJTHEHHUIO
MHXXEHEPHBIX pPAacyeTOB HA IPOYHOCTb, JKECTKOCTh M YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKLHUH, JETAJIEH U y3JI0B MAllIUH U almaparos.

2. B pesyabTaTe M3y4eHHs JMCHHUILIMHBI 00y4alOUIMIICA M0 MporpaMMe 0aKkajaBpuarta
JOJIKeH:

Obaaoams cnenyrommmu odowenpogeccuonanvuvimu (OIIK) u npogeccuonanvuvimu (I1K)

KOMIIETECHIUSIMHU:

— CHOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX JMCLUUIUIMH B
npodeccuonansHoi nesitenbHocT (OITK-1);

— CHOCOOHOCTBIO HCIIOJNIBb30BaTh 3HAHHMS O COBPEMEHHOM (u3Mueckoll KapTHHE MUpA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMM BEIECTBA JUIsl MOHUMAaHUS
OKpy>Karo1iero Mupa u ssiaeHuit npupos! (OI1K-2);

— TOTOBHOCTb HCIIOJIb30BaTh 3HAHUSA O CTPOCHHUU BELIECTBA, NMPUPOAEC XUMHUUYECKON CBS3H B
pPa3IMYHBIX KJAcCaX XUMHYECKHX COCIMHEHWH NJs NOHHMMaHUS CBOICTB MaTepUaloB U
MEeXaHHM3Ma XUMUYECKUX MTPOLIECCOB, MPOTEKAIOIINX B OKpy:karomeM mupe (OIIK-3);

— CHOCOOHOCTBIO aHAJM3UPOBATH TEXHUYECKYIO JOKYMEHTAIMIO, MOJ0UpaTh 000pyIOBaHHUE,
TOTOBUTH 3asBKU Ha Mprodperenue u peMoHT odopyaosanus (I1K-9).
3nams:

— OCHOBHBIE YpPaBHEHMS M METOJbl PELICHUs 3a]a4 CONPOTHUBIIEHHS MAaTEpUaOB U AeTaieil
MallliH;

— OCHOBHBIE METOIbl PACUETOB HA IPOYHOCTh U )KECTKOCTh AIEMEHTOB KOHCTPYKIUI MAIlIMH U
anmnaparos;

— OCHOBBI TEOPHH pacueTa JeTajiel U y3/10B MallMH U allapaToB XUMUYECKOW TEXHOIOTHH.
Ymemo:

— IPOBOAUTH pAacCYEThl JJIEMEHTOB KOHCTPYKIMI Ha OCHOBE METOJOB COIPOTUBIICHUS
MaTepUasos;

— paccuuThIBaTh U KOHCTPYUPOBATh AETAIN MALIUH 10 UCXOAHBIM JAHHBIM;

— TPOU3BOJIUTH PACUYETHI 10 OCHOBHBIM KPUTEPUAM PabOTOCIIOCOOHOCTH M KOHCTPYHPOBAHUS
JeTaJe MalllKH.

Bnaodemy:

— HaBbIKaMU pacyeTa CONPOTUBIIEHUS MaTEPUATIOB AHATUTUYECKUMH METOIaMU;

— HaBBIKAMH BBIOOpA MaTEpPHAJIOB 110 KPUTEPHUSAM MPOYHOCTH;

— pacueTaMu THUIIOBBIX J€Tajedl MallluH, M0JIb3YsCh clipaBo4HOM auTeparypoil u [[OCTamu.

3. Kparkoe coaep:kaHue IMCHHUIIJIMHbBI:

1. M3rub 31eMeHTOB MaIIMH U alnapaToB

1.1. Tuddepennmanbaoe ypaBHEHHE U30THYTOW OCU OalKu. DHEPreTUYECKUN METO
onpeneneHus nepemeuieHuil. Marerpan Mopa. Ilpasuno Bepemaruna.

1.2. PacueT cTraTHUECKU HEONPEACTUMBIX OAJIOK U paM.

2. I[IpouHOCTB COCYIOB U anmnaparoB

Pacuer Ha MPOYHOCTH TOJICTOCTEHHBIX HMUIMHIPOB. CrIOCOOBI MOBBIMICHHUS HECYIIEeH
CIOCOOHOCTH TOJICTOCTEHHBIX [IMIMHIPOB.

3. CoenuHeHue AeTaneil MaluH.

Mexanunueckue mnepenaud. 3yOuarbie nepenauu. YUepBsuHble nepenaud. PemenHbie

nepenadn. Pexykropsl. IIpumepsl cxem peyKTopoB.

4. O0beM y4eOHOI TN CHUNITHHBI
Bunsl yueOHoI paboThI B 3auerHbIX B akanewm. B actponowm.
eIMHUIIAX qyacax gacax

OO0mas Tpy10eMKOCTb M CHUILIHHBI N0
y4eOHOMY IIaHy

Kounrakthas pa6ora (KP): 0,9 32 24
Jlexuun (Jlek) 0,45 16 12

2,0 72 54
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[Ipaktuueckue 3ausarus (I113) 0,45 16 12

CamocrositesbHas padora (CP): 1,1 40 30

Buja konTpoJisi: 3a4er / 3k3aMeH - 3ader -

AHHOTaNUA padovell MPOrpaMMbl TUCHHUILIHHBI
«JlomosiHUTEIBHBIE TJIaBbI (pU3HYecKoil xumun duomarepuanon» (b1.B./1B.07.01)

1. leap AMCHMIUVIMHBI — O3HAKOMUTHCS C TEPMOJUHAMUYECKOW TEOpUEH pacTBOPOB
NEKTPOJIUTOB M AJIEKTPOXUMUYECKUX IeNeH (raJbBaHMUECKUX HIIEMEHTOB), IOHATH
OCHOBHBIE KMHETUYECKNE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHUX IPOLIECCOB, POJIb
KaTajan3a A XMMUYECKON TEXHOJIOTUH.

2. B pesyabTaTe M3y4eHHs JMCHHUILIMHBI 00y4alOLIUIICA M0 MporpaMMe 0aKkajaBpuarta
JOJIKeH:

Obaaoams cnenyromumu npogeccuonanvuvimu (I1IK) kommnereHIusIMU:

— CHOCOOHOCTBIO IUIAHUPOBATh M TNPOBOAUTH (PU3UYECKHE U XUMHUYECKHE 3KCIIEPHUMEHTHI,
MIPOBOJIUTH 00PabOTKY MX PE3yIbTaTOB M OLEHUBAThH MMOTPEIIHOCTH, BHIABUTaTh TUIIOTE3bI U
YCTaHABJIMBATh I'PAHULBl UX IPUMEHEHUS, IPUMEHATh METO/Ibl MATEMAaTUYECKOT0 aHAIN3a U
MOJEJIMPOBAHUS, TEOPETUUECKOT0 U dKciepuMeHTalIbHOro uccinenoanus (I1K-16);

— TOTOBHOCTBIO HCIIONb30BaTh 3HAHUS OCHOBHBIX (U3NYECKUX TEOPUH Ui peIIeHUs
BO3HHUKAIOMNX (PU3NYECKHUX 337a4, CAMOCTOATEIBHOTO MproOpeTeHus (PU3NIeCKUX 3HAHUH,
IS TOHUMaHMS MIPUHLIUIIOB pabOThl MPUOOPOB M YCTPOUCTB, B TOM YHUCIIE BBIXOAIINX 3a
MpeeIibl KOMIIETEHTHOCTH KOHKpeTHOTo HanpasieHus (I1K-19).
3nams:

— OTJIMYHUTEIbHBIE OCOOEHHOCTHM B IIOBEIECHHUH PACTBOPOB 3JIEKTPOJIUTOB, CBSI3aHHBIE C
IIPOXOXKACHUEM AIIEKTPUYECKOTO TOKA;

— TEOpHIO raJIbBAHUYECKUX SIBJIICHUI;

— TEOpUU KUHETHKH, IyTH TEOPETUYECKOIO pacuera CKOPOCTEH XMMMUYECKHUX peakuuid M
OTrpaHUYEHUS B IPUMEHUMOCTH PacCUETHBIX METOJIOB;

— OCHOBBI TEOpPHHM (POTOXMMHUYECKMX M IETHBIX pPEAKIUH, OCOOEHHOCTH HX CTaJUHHOTO
IIPOTEKAHUS U YCIIOBHSI OCYILLIECTBICHHUS;

— OCHOBHBIE YEpTbl TOMOIE€HHOIO M TE€TEPOr€HHOI0 KaTajlu3a, IPUYMHBI YCKOPEHUS
XMMHUYECKOI0 IIpoLecca B IPUCYTCTBUHU KaTalnu3aTopa.

Ymemo:

— IPUMEHITh KOHIYKTOMETPUUECKHE U MOTEHIMOMETPUUECKHE NU3MEPEHUS ISl ONIPENETICHUS
TEPMOJMHAMHYECKUX (PYHKUMH XMMHUYECKMX pEaKUWH, KOHCTAHTBHl JUCCOIMALINH,
IIPOU3BENIEHUS pacTBOpUMOCTH, pH pacTBOpoB u T.1.

— IPUMEHATh TEOPETHUYECKHE 3HAHUS U DKCIEPUMEHTAJIbHBIE METOJbl HCCIIEI0BaHUS
¢u3nueckoil XMMUU Ui pelIeHHs] BOMPOCOB, BO3HUKAIOUIUX TMPH H3YYCHUH KHUHETUKU
XUMHUUYECKUX PEAKIIUN;

— IPOBOAUTH AHAIU3 U KPUTHUECKHU OLICHUBATh MOJIYYEHHbIE HKCIEPUMEHTAIbHBIE JAHHBIC,
00001m1aTh U JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX IEKTPOXUMHUUYECKUX METOJIOB UCCIIEIOBAHUS I ONIPEAETICHUS
TEPMOJUHAMHYECKHUX XapaKTEPUCTUK 3JIEKTPOIUTOB U XUMUYECKUX PEAKIUI;

— METOJaMHU OIpEACNICHUsI NOPSAAKAa M CKOPOCTH PEAKIMH, YCTAHOBJICHUS JIMMUTUPYIOLIEH
CTaJuMU U MEXaHU3Ma U3y4aeMON XUMHUYECKON pEaKIuH;

— HaBbIKAMU  COCTaBJICHMs TaJIbBAHMUYECKUX DJJEMEHTOB I 1€l  OlpeneicHUs
TEPMOJUHAMHYECKUX XapaKTEPUCTUK U KOHCTAaHT PaBHOBECHS HCCIEAYEMON peaKkuy;

— 3HAHWSMHM OCHOBHBIX 3aKOHOB XHMHYECKON KHHETHKH, BIHMSHHUSA DPA3TUYHBIX (PAKTOPOB
(TemmnepaTypsl, JaBJIE€HUS, KaTAJIN3aTOPa) HA CKOPOCTh XMMHUECKON PEaKIIUH.

3. Kparkoe coaep:xaHue IUCUHUIIIMHBI
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PacTBOpBI 3/1eKTPOJMTOB. DJekTpocTaTrueckas Teopus [lebas-Xrokkens. Pacuer akTHBHOCTH
U CPEHUX MOHHBIX KOA(PPHUIIMEHTOB aKTUBHOCTH CUIIbHBIX JIEKTPOJIUTOB B pa30aBICHHBIX U
KOHLIEHTPUPOBAHHBIX PACTBOPOB M PACTBOpPAX YMEPEHHOH KOHLIEHTpAaLMU. Y IeNbHAsE U MOJSpHas
NEKTpUYeCKue MpoBOAUMOCTU. CKOpOCTh ABW)KEHHA M IOJBMKHOCTb HOHOB. [lpenenbHble
MOJIIPHBIE AJIEKTPONPOBOJHOCTH HOHOB. 3aKOH HE3aBHUCHUMOIO IBMXEHMs HOHOB Kosbpaymia.
[IpumeHeHnEe N3MEPEHUI IEKTPUUECKON MPOBOJUMOCTHU AJIsl ONPEAEIEHUS CTETIEHN U KOHCTAHTBI
TMCCOIMAIIUIH CTa0BIX 3JIEKTPOIUTOB.

JJleKTpOXMMHUYecKHe cucTeMbl (umenu). BO3HMKHOBEHHME CKauka MOTEHIIMAlla HarpaHMIle
pasnena npoBogHukoB | m II poma. /IBoitHON 3iekTpUuYECKU CIOW. DJIEKTPOABMXKYIIAs Cuila
raJIbBAHUYECKOTO  DJIEMEHTa,  JJIEKTPOAHBIM  NOTEeHUUan. TepMoauHamMuueckas  TEOpHUs
raJbBaHMYECKUX SBJICHUH, ypaBHeHHMe HepHcra. DnekTpoxumuueckas ¢GopmMa OCHOBHOTO
yYpaBHEHHS TEPMOAMHAMHKH, TemnepaTypHblii koddpounuent DC. Dnexrpoast I m Il poga,
ra3oBble U OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE 3JEKTPOAbl. THIIBI TaJbBaHUYECKHX 3JIEMEHTOB:
XMUMUYECKHEe, KOHIICHTPALMOHHbIE, C TIEPEHOCOM M 0e3 mepeHoca. XMMUYECKHe MCTOYHUKHU TOKa,
TOIUIMBHBIE 3JIEMEHTBHI.

Xumnyeckass KnHeTHKa. CKOpPOCTh XMMHUYECKON PEAKIMM, KOHCTAHTAa CKOPOCTH, MOPSIIOK U
MOJICKYJISIPHOCTh peakuuu. KuHeTnka HeoOpaTHMbIX peakiuii 1-ro, 2-ro, 3-ro ¥ HyJIEBOTrO
nopsiakoB. JluddepeHunanbHple M HMHTETpalbHBIE METOABI OIPENECICHUS TOpPSIKAa PEaKIHH.
Crnoxuable peakuuu. [TpyHIIUT HE3aBUCHMMOTO MPOTEKAHMs AJIEMEHTapHbIX peakiuil. OOpaTtumsle,
napajuleJIbHbIE U MOCJEI0BaTENIbHbIE peakuuu 1-ro nopsaka. BiusHue temnepaTypsl Ha CKOPOCTb
peakiuu, npudImkeHHoe npaBwio Banr-I'odda. YpaBuenue Appenunyca, nuddepeHuuanbas u
MHTErpajibHble (HOpMBI ypaBHEHHs. DKCIOHEHIMalbHas (GopMa ypaBHEeHUS AppeHuyca. DHEprus
aKTUBALUU U MPEA3KCIIOHEHINAIBHBIA MHOXKUTED.

Teopun XMMHYECKOM KHHETHKU: TEOpUS AKTUBHBIX COYJApEHUU M TEOpUsA IEPEXOAHOIO
cocrossHuss TIIC (akTMBMPOBAHHOIO KOMILJIEKCA). OHTANBIUSA U DBHTPONHUSA AKTUBALMH.
@DOTOXMMHUYECKHE DPEaKIUU. XUMHUECKue U (POTOPHU3MUECKUE CTaJWH, BTOPUYHBIC MPOIIECCHI.
Kunetnka Qoroxumuyecknx peakunid. CeHCHOMTU3UPOBAHHBIE (POTOXMMHYECKHE PEaKIIHH.
LlenHble peakuuu, MEXaHU3MBI 3apOXKIEHHs, pa3BUTUS U OOpbiBa Ienu. Hepa3BeTBieHHBIE U
pa3BETBIECHHBIE LIENHbIE peakuu. BeposTHOCTHAs Teopus pa3BETBIECHHBbIX peakuuil. [IpenenbHble
SIBJICHUS B LIEMTHBIX PEAKLNAX, HUKHUN 1 BEPXHUM NTPEeAeIbl BOCIUIAMEHEHUS.

Karanu3. ['oMoreHHblii u rereporeHHbli  Katanu3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KAaTaJIUTHYECKUX peakuuil. BiusHue xaranusaTopa Ha TEPMOAMHAMMUYECKHE M KHHETHYECKHE
napaMmeTpsl peakuuu. CeleKTUBHOCTh KaTalln3aTopa, KaTaJUTHYeCKas aKTUBHOCTb. |'OMOreHHBIH
kartanu3. CIuTHBIA U pa3felIbHbIII MEXaHU3Mbl KAaTaJUTHUECKOTO IEHCTBUS. ODHEPreTHYECKHe
JMarpaMMbl B3aMMOJICHCTBHSI peareHToB ¢ KaranuzaropoM. OOmuil u crienuduuecKuii KUCIOTHO-
OCHOBHOM Karanu3. Karanu3 KoMIiekcaMu NepexoAHbIX MeTalioB. dDepMEeHTaTHBHBIN KaTauus.
I'ereporennsiii  katanu3. TuUIbl  TeTEpOreHHBIX  KaTalu3aTOpoOB. 3aKOH  JACHCTBYIOLIUX
noBepxHocTel. KuHeTnka rereporeHHbIX peakiuil.

4. O0beM y4eOHOI TUCHUNIMHBI:

N B 3auernbix | B akagem. | B actponom.
Bunsl yueOHoI paboThI

€IMHULIAX gacax yacax
OO0mas Tpy10eMKOCTb M CHUIIUHBI N0 5,0 180 135
y4eOHOMY IIaHy
Konrakthas patora (KP): 1,8 64 48
Jlexnunu (JIek) 0,9 32 24
[Tpaktuueckue 3ausarus (I113) 0,9 32 24
CamocrositesbHas padora (CP): 2,2 80 60
Buja kouTpoJisi: 3a4et / 3k3aMeH 1.0 JK3aMeH IK3aMeH

’ (36) 27
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AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«XuMHYeCcKas KHHETHKA B cuHTe3e Oumomarepuanon» (b1.B./1B.07.02)

1. Heap aucuMmiuHbl — cQopMHUpOBaTH 3HaHUSA Yy oOydarmerocs 00 OCHOBHBIX
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHHUS XUMHUYECKUX MPOIECCOB, IMMYTAX
BBISIBIICHUSI METOIOB, MO3BOJISIOLINX YCTAHABIMBATH MPUPOY CKOPOCTh-OIPEALIISIONICH
CTaauH U JeNaTh BBIBOABI O BO3MOXXHOM MEXaHU3ME PEaKIfH, OHUMAaTh POJIb KaTaln3a
I XUMUYECKOH TeXHOJIOTHH.

2. B pesyabTaTe M3y4eHHs JMCHHUILIMHBI 00y4aOUIUIICA MO0 MporpaMMe 0aKkajaBpuarta
JAOJIZKEH:

Obaaoams cnenyromumu npogeccuonanvuvimu (I1IK) koMmmnereHIusIMU:

CHOCOOHOCTBIO TUIAHUPOBATh M TMPOBOAMUTH (DU3UYECKHE U XUMHUYECKHE SKCIIEPHUMEHTHI,

MIPOBOJIUTH 00PabOTKY MX PE3yIbTaTOB M OLEHUBAThH MMOTPEIIHOCTH, BHIABUTaTh TUIIOTE3bI U
yCTaHaBJIMBATh TPAHULIBI UX IPUMEHEHUS, IPUMEHATh METOJIbI MAaTEMAaTUYECKOTO aHaJIN3a 1
MOJEJIMPOBAHUS, TEOPETUUECKOT0 U dKciepuMeHTalIbHOro uccienoanus (I1K-16);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMS OCHOBHBIX (DM3MYECKMX TEOPHH sl pEeLICHUs
BO3HHUKAIOMNX (PU3NYECKHUX 33]a4, CAMOCTOATEIBHOTO MproOpeTeHus (PU3NIECKUX 3HAHUMH,
JUIs. TOHUMaHMS MIPUHLIUIIOB pabOThl MPUOOPOB M YCTPOUCTB, B TOM YHUCIIC BBIXOAIINX 3a
Ipeiebl KOMIETEHTHOCTH KOHKpeTHOoro Hanpasienus (I1K-19).

3nams:

OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEaKLINH;

TEOPHH XMUMHUYECKONW KHUHETHUKH, IMYTH TEOPETHYECKOIO pPacyeTra CKOPOCTEH XMUMHYECKHX
peaKIuii ¥ OrpaHUYEHHS B TPUMEHUMOCTH PACYETHBIX METO/IOB;

OCHOBBI TEOPHH (POTOXMMHUYECKUX U LIEMHBIX PeaKIfi, peakiyii B pacTBOpax. 0COOEHHOCTH
UX CTaJMHHOTO MPOTEKAHUS U YCIOBHS OCYIECTBICHUS;

OCHOBHBIC YEpPTbl TOMOTEHHOIO U TETEPOreHHOr0 KaTaliu3a, MPUYUHBI YCKOPEHUS
XMMHYECKOT0 Tpoliecca B MPUCYTCTBUU KaTaIN3aToOPA.

Ymemo:

OPUMEHATh TEOPETHUECKUE 3HAHMS M OKCIIEPHUMEHTAIbHBIE METOJbl HCCIIEIOBAHUS
¢u3nueckoil XMMUU I pelIeHHs] BOMPOCOB, BO3HUKAIOUIUX IMPH H3YyYCHHUH KUHETUKU
XUMHUYECKUX PEAKIIU;

HAXOJUTh CKOPOCTh U YCTaHABIUBATH MOPSAIOK XMMUYECKON peaKini;

NPOBOJIUTH AHAINW3 U KPUTUYECKH OLICHWBATH IOJIyYE€HHBIE 3KCIIEPHMEHTAIIbHBIEC JaHHBIE,
00001maTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemy:

3HAaHUSIMH OCHOBHBIX 3aKOHOB XMMHYECKOH KHHETHUKH, BIUSHHMS DPA3IUYHBIX (PAKTOPOB
(TeMnepaTypbl, TaBJICHUS, KATaIH3aTOpa) Ha CKOPOCTh XUMHUYECKOH PEaKIIHH.

KOMILJIEKCOM METOOB OIPEICIICHUS MOPAIKA U CKOPOCTH PEAKLINY;

NOJXO/aMU Ul YCTAaHOBJICHUS JIMMUTHPYIOLIEH CTagud W MEXaHM3Ma H3ydyaeMoi
XUMUYECKON PEAKLUU.
3. Kparkoe coaep:xaHue IUCUHUIIIMHBI

Xumuuyeckass KMHHeTHKA. CKOPOCTh XUMUYECKOH peaklnu, KOHCTaHTa CKOPOCTH, MOPSI0K U

MOJICKYJISIPHOCTh peakuuu. KuHeTnka HeoOpaTHMbIX peakiuii 1-ro, 2-ro, 3-ro ¥ HyJIEBOTrO
nopsiakoB. JluddepeHunanbHble M MHTETpajbHBIE METOABI OIpPENECICHUS TOpPSIKAa PEaKIHH.
Crnoxuable peakuuu. [TpyHIIMT HE3aBUCHMMOTO MPOTEKAHMs AJIEMEHTapHbIX peakiuii. OOpaTtumsle,
napajulesibHble U NOCIEeA0BaTeNbHbIE peakiuuu 1-ro mopsaka. [IpyHIMI ITUMUTHpYIOIIEH CTaauu
MOCJIeI0BATEIbHON XUMHUYECKOH peakuuu. MeToJ KBa3HCTAllMOHAPHBIX KOHIIEHTpAIUi, 00iIacTb
npUMeHeHHs. BrnusHue temmepaTypsl Ha CKOPOCTb pPEaKLUH, MPHUONMKEHHOE MpaBuio BaHT-
l'opda. VYpaBuenue Appenuyca, auddepeHnnanbHas M HHTErpalbHbIe (OPMBI  ypaBHEHHS.
DKCIOHEHIMAJIbHAS dopma ypaBHEHUs AppeHnyca. OHeprus aKTUBaLUU u
MIPEIIKCIIOHEHIIMATIbHBIA MHOKUTENb.
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Teopun XMMHUYECKOM KUHETUKH: TEOPUS AKTUBHBIX COYNAPEHUHW U TEOPUSA IEPEXOAHOIO
cocrossHus TIIC (axktuBupoBaHHOro Komiiekca). OcHoBHble mnonoxkeHuss TAC, MexaHU3M
aKTHBalMM MoJekyld. KoHcTaHTa cKopocTH OWUMOJNEKYJspHOM peakunu. DPU3NYECKUHd CMBICI
IIPEIIKCIIOHEHIIMAJIBHOTO MHOXKMTENS M SHEPruM axkTUBAallMM B paMKax TEOPUM AKTHUBHBIX
coynapenuii. Crepuueckuil GpaxTop, HEOOXOIUMOCTh €r0 BBEACHUS B KMHETHUECKOE ypaBHEHHE
peakuuu. JlocToMHCTBAa M HENOCTaTKM TEOPUHM  AKTMBHBIX  COyJdapeHud. MexaHusm
MOHOMOJIEKYJISIPHBIX r'a30BbIX peakuuil B pamkax TAC. Cxema Jlunaemana. Teopus nepexogHoro
cocrosuust (aktuBupoBaHHoro kommuiekca) (TIIC wmm TAK). OcnoBublie nonoxenuss TIIC,
KMHETUYECKasi CXeMa peakUuu. AKTHUBUPOBAaHHBIM KOMIUIEKC U €ro cBoiicTBa. IloBepxHOCTb
NOTeHIMaIbHON »Hepruu. KoopanmHata peakiuu, npoduib MyTH PEaKLUUU, SHEPTUs aKTUBALHH.
OHTanblMsl W DHTPONMS aKTHBALMH. VCTOIKOBaHME MNPEAIKCIOHEHIMAIBHOIO MHOMKUTENI U
CTepuuecKkoro (hakropa B paMKax TEOPHH IMEPEXOJHOr0 COCTOSHUS. JIOCTOMHCTBA M HEIOCTATKU
TEOPUH.

@OTOXMMHUYECKHE peakuu. XUMHUecKue M (POTOPU3MUECKUE CTaJuH, BTOPUYHBIC
nporecchl. Kunernka ¢oroxumuuecknx peakuuid. CeHCHOMIM3UpOBaHHbIE (HOTOXMMHUYECKHE
peakiuu. llemHble peakuuy, MEXaHM3MbI 3apOXKICHHS, pPa3BUTHS M OOpbIBa  LIEMH.
HepasBeTBieHHbBIE U pa3BETBICHHBIC LICNIHbIE peakuu. BepoATHOCTHas Teopus Pa3BETBIICHHBIX
peakuuil. IlpenenbHble sABJIEHMS B LENHBIX pEaKkUMAX, HWKHUM U BEPXHUU IpEeIbl
BocmiaMeHeHusl. OCOOEHHOCTH NPOTEKaHUS XUMHMYECKMX peakiuid B pacTBopax. KierouHsii
s dext. Kunernueckas cxema NMpoTeKaHUsi OMMOJIEKYJISIPHOM peaknuu B pactBope. IIpenensHbie
cllyual  TpOTeKaHWst  peakuuu. boicTpeie  (Iu(Py3MOHHO-KOHTPOIUPYEMBIE)  PEAKIIMH,
i Py3MOHHBIM Tpenen KOHCTAaHTBI CKOPOCTH peakuuu. YpaBHeHue bpencrena-boeppyma.
KuHeTnka MOHHBIX peaklyil B pacTBOpax. BiusHue HOHHON CHIIBI pacTBOpa Ha CKOPOCTb pPEaKIMi
C ydactueM HOHOB. MakpokuHeTuka. Ponb auddy3un B KHHETHKE TETEPOTEeHHBIX PEaKIIH.
Paznuunble peXUMBI IPOTEKAHUS PeaKIMid (BHEIIHAS KHHETHYEeCKas 00JIacTh; 001aCTH BHEIIHEH U
BHYTpeHHEH nuddy3un).

Karanu3. ['oMoreHHbli u rereporeHHbli  KaTanu3. (OCHOBHbIE 3aKOHOMEPHOCTHU
KaTAINTUYECKUX peakuui. BiusgHue Kataiu3aTopa Ha TEPMOJAMHAMMYECKHUE U KHUHETUYECKHE
napaMmeTpsl peakuuu. CeleKTUBHOCTh KaTalln3aTopa, KaTaJUTHYeCKas aKTUBHOCTb. |'OMOreHHBIH
kartanu3. CIuTHBIA U pa3felIbHbIII MEXaHU3Mbl KAaTaJIUTHUECKOTO IEHCTBUS. ODHEPreTHYeCKHe
JMarpaMMbl B3aMMOJICHCTBHSI peareHToB ¢ KaranuzaropoM. OOmuil u crenuduuecKuii KUCIOTHO-
OCHOBHOM Karanu3. Karanu3 KoMIiekcaMu NEpeXoAHbIX MeTaioB. dDepMEHTaTUBHBIN KaTaius.
I'ereporennsiii  katanu3. TuUNbl  TeTEpOreHHBIX  KaTalu3aTOpOB. 3aKOH  JACHCTBYIOLIUX
noBepxHocTel. KuneTnka rereporeHHbsix peakuuil. Teopun karanusa.

4. O0beM y4eOHOI TUCHUNIMHBI:

N B 3auernbix | B akagem. | B actponom.
Bunsl yueOHoI paboThI

€ IMHUIIAX gacax gacax
OO0mas Tpy10eMKOCTh M CHUILIHHBI N0 5,0 180 135
y4eOHOMY IIaHy
Konrakthas patora (KP): 1,8 64 48
Jlexnuu (JIek) 0,9 32 24
[Tpaktuueckue 3ausarus (I113) 0,9 32 24
CamocrositenbHas padora (CP): 2,2 80 60
Buja kouTpoJisi: 3a4er / 3k3aMeH 1.0 JK3aMeH IK3aMeH

’ (36) 27

AHHOTANUA padoyell MPOrpaMMbl TUCHMILIHHBI
«OcHoBBI KBaHTOBOI xumnu omomarepuanon» (b1.B./1B.08.01)

1. Ileaun TUCUMIINHDI:
— JIOTHUYECKM OPraHU30BaHHOE O3HAKOMJICHHME C OCHOBHBIMH TOHSATHSMHU COBPEMEHHOM
KBAaHTOBOM XHUMUU;

115



— W3YyYECHHE OCHOBHBIX KBAaHTOBO-XMMMUYECKHMX METOJOB pacuera CTPOCHHUS M CBOWCTB
XUMUYECKUX CUCTEM;

— O3HAaKOMJICHHE C OCHOBHBIMHU IIPEJCTABICHUIMHA O XUMUYECKON CBSI3U U MEKMOJICKYJISIPHBIX
B3aHUMOJCHCTBUSIX;

— O3HAKOMJIEHHE C OCOOCHHOCTSIMU XMMUYECKOH CBS3U, MEKMOJIEKYJIAPHBIX B3aUMOICHCTBUI
U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U I1OJIUMEPOB;

— npuoOpeTeHre HABBHIKOB Pa0OThl ¢ OCHOBHBIMU KBAaHTOBO-XHMHUYECKUMHU KOMIIBIOTEPHBIMHU
[IPOrpaMMaMH, UCIIOJIb3YEMBIMU Ha IPAKTUKE.

2. B pe3yabTaTe M3y4eHHs JMCHHUILIMHBI 00y4aOLIUIICA MO0 MporpaMMe 0aKkajgaBpuarta
JMOJIKEH:
Obaaoams cnenyromumu npogeccuonanvuvimu (I1IK) kommnereHIusIMU:

— CHOCOOHOCTBIO IUIAHUPOBATh M TNPOBOAUTH (PU3WYECKHE U XUMHUYECKHE 3KCIIEPHUMEHTHI,
MIPOBOJUTH 00PabOTKY MX PE3yIbTaTOB M OLEHUBAThH MMOTPEIIHOCTH, BHIABUTaTh TUIIOTE3bI U
YCTaHABJIMBATh I'PAHUILIBl UX IPUMEHEHUS, IPUMEHATh METO/Ibl MATEMAaTUYECKOT0 aHAIN3a U
MOJEJIMPOBAHUS, TEOPETUUECKOTO U dKcIiepuMeHTabHOro uccienoBanus (I1K-16).
3nams:

— OCHOBHBIE IIOJIOKEHMSI KBAaHTOBOM XUMHUH, COBPEMEHHOW TEOPUU XHMHUYECKOW CBS3U U
MEKMOJIEKYJISIPHOTO B3aUMOJCWUCTBUS U IPUMEPHl €€ IPUMEHEHHS K KOHKPETHBIM
XUMUYECKUM CHCTEMAM;

— TIPUHLMINBL KOJIWYECTBEHHOM XapaKTEpUCTUKUM AaTOMHOW U JJIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJISIPHBIX CUCTEM U IOJIUMEPOB;

— OCHOBHBIC B3aUMOCBS3H MEXAY OJJIEKTPOHHOW CTPYKTYpOoH U (DU3MKO-XUMHUUYECKUMHU
CBOMCTBAaMH BEILIECTB, JIEXKAIIUE B OCHOBE YIIPABJICHUS CBONCTBAMY;

— BO3MOXHOCTH OCHOBHBIX COBPEMEHHBIX KBaHTOBO-XUMHUYECKMX PAaCUETHBIX METONOB U
00JIaCTH UX IPUMEHUMOCTH.

Ymemo:

— TIPUMEHATb KBAHTOBO-XMMHUYECKHE IOAXOABI U METOABI JJI1 pacdyera, MHTEpIpEeTaluud U
IIPEACKa3aHus CTPOCHUS U CBOMCTB MOJIEKYJIIPHBIX CUCTEM U IIOJUMEPOB.

Bnaoemy:

— DJIEMEHTApHBIMH HABBIKAMHU IIPUMEHEHUs KBAHTOBO-XMMHYECKUX ITOAXOJOB M METONOB U
UHTEPIPETALMU PE3YJITATOB IPU PEUICHUH IPAKTUYECKMX TEXHOJIOTMYECKUX 3a1ad |
CTaHIapPTHBIMU KBAHTOBO-XMMHYECKMMH KOMIIBIOTEPHBIMU ITPOIPaMMaMHU.

3. Kparkoe coaep:xaHue IUCHHUIIIMHBI
Bsepnenue. IIpenmer kBaHTOBOM XMMHH. POJIb KBAaHTOBOM XUMMH B ONIMCAHUY XUMHUUYECKUX SBICHUI
U IIpoLeccoB. B3anMOCBs3b KJIIACCUUECKOW U KBAHTOBOM MOJIEIEN MOJIEKYIL.

Pa3gen 1. OOmue npyuHIMIIBI KBAHTOBOW XUMUHU
OCHOBHBIE TOJIOKEHHUSI KBAaHTOBOM MEXaHUKU. BapualMOHHBIH METOJA HAXOXAECHHS BOJIHOBBIX
¢byskuuid. [IpubmmkxeHne He3aBUCUMBIX 4YacTUIl. MeETOJ CaMOCOTJIaCOBAHHOTO TOJIS Ul aTOMOB.
[TpubnmxeHne HeHTPATBHOTO MOMsL. ATOMHBIC OPOUTAIHN U UX XaPaKTEPUCTUKH.
OZHO3JIEKTPOHHBIE U MHOT03JICKTPOHHbIE BOJIHOBBIE (DYHKLIMU U METOBI HX pacyera.
AHTHUCUMMETPUYHOCTb  3JIEKTPOHHOW BOJHOBOW ¢yHkuuu. CrnuH-opOutanu. JlerepMuHaHT
Cneititepa. BBenenne B Metonel Xaptpu-®oka u Kona-lllama, xumuueckas  TpaKTOBKa
Pe3yabTaTOB. DIEKTPOHHbIE KOH(PUTYPAIIH ATOMOB C TOYKHM 3PEHUSI KBAHTOBOM XMMHUHU.

Pa3nes 2. Merosibl KBaHTOBOW XUMHHU
[Tpubmmxenne bopua-OnmenreiiMepa, aguabaTHUECKU MOTEHIMAN U TOHSATHE MOJIEKYISIPHOU
ctpyktypbl. Metoasl Xaptpu-®Poka u Kona-Illsma ans monekynsl. [Tpubmmxenne MO JIKAO.
DneKkTpoHHas Koppesnauus. Metoa KOH(PUIypanrOHHOTO B3auUMOJEHCTBHS. Teopusi BO3ZMYIICHHH.
Pacuer sHeprun qucconuanuu XMMUYECKUX CBSA3CH.
Hepapxusi METOZ0B KBaHTOBOW XxuUMHH. Heammupuueckas kBaHToBasg XuMmus. baszucHble ¢yHKImn
IUI. HEAMITMPHUECKUX pacdyeToB. ATOMHBIE U MOJEKYJsipHbIe OazucHble HaOOpbl. Poib Ga3ucHbBIX
(GyHKUMH B OMHUCAHUM CBOWCTB MoJieKyll. [lomyaMnupudeckre MeTobl. BaneHTHoe npuOImKeHue.

116



n-37ekTpoHHoe mnpuOmmkenne. Meron Ilappuszepa-Ilora-Ilappa. IlpocToit M pacmmpeHHBINH
METOABI XIOKKEIIS.
TOYHOCTH KBAHTOBO-XUMUYECKUX PACUETOB CBOMCTB MOJIEKYJI.

Pasnen 3. Xumnueckas cBS3b U MEKMOJIEKYJISIPHBIE B3aUMOJIEHCTBUS
OpOurtanbpHas KapTUHA XUMHUYECKOW CBs3U. KOHCTpYKTHBHAst M JECTPyKTHBHas HMHTepdepeHuus
opbutaneii. MonekyisipHble OpOMTaNM M MX CUMMeTpHiiHas kinaccudukanus. KoppensiuuoHnHsie
IMarpaMMbl.  DJEKTPOHHbIE KOH(MUTYpalUMU IBYXaTOMHBIX MOJIEKYJ. AHAJIN3 3aCeICHHOCTEH
opbuTtasneit mo Mannukeny. [lonsTre 0 3apsaax v nHopsiAKax CBs3eil.
IIpocTpaHCTBEHHOE  pacHpeleseHUue  JJIEKTPOHHOM  IUIOTHOCTM M XMMHU4YECKas  CBS3b.
MexxMoneKkynsipable  B3auMojaeicTBus. JlepopManmonHasi 3JeKTpOHHAs IUIOTHOCTh. CHIIBI B

MOJIEKYJIAX.

3axntoueHue. KBaHTOBast XUMHUs KaK MHCTPYMEHT IIPOTHO3a B XUMMUH.

4. O0beM y4eOHOI TUCHUNIHHBI:

Bunsl yueOHoit paboThI B 3auerHbIX B akanewm. B actponomMm.
eIMHUIIAX Jacax qJacax
OO0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 3,0 108 31
y4eOHOMY IIaHy

Konrakthas patora (KP): 0,9 32 24

Jlexuun (Jlek) 0,45 16 12

[Tpaktuueckue 3ausarus (I113) 0,45 16 12

CamocrositesbHas padora (CP): 2,1 76 57

Buja konTpoJisi: 3a4er / 3k3aMeH _ 3auer ¢ 3auer ¢
OLICHKOM OLICHKOM

AHHOTaNUA padovel NPOrpaMMbl TUCHHUILIHHBI
«BbpruucanTesibHbIe MeTOAbI B XuMuu 0uomarepuasony» (b1.B./J1B.08.02)
1. lleap AMCHUNIINMHBI
- 03HAaKOMJICHHE C OCHOBHBIMH MOHSTUSMU COBPEMEHHOW BHIYUCITUTEILHON XUMUM;
- U3y4YEHHUE OCHOBHBIX PA3/IEIOB BEIYUCIUTEILHON XUMUHU M UX MIPUMEHEHUS ISl TOHUMaHUs
MIPUPOJIBI CBOMCTB XMMHYECKHUX CHCTEM;
- 03HAaKOMJICHHE C HOBBIMHU Pa3/ieliaMU TEOPHH XUMHUYECKON CBS3H, BOZHUKIIUMHU Ha OCHOBE
Pa3BUTHUS BEIYUCITUTEIHLHBIX METOIOB B XUMUH.
- 03HAaKOMJICHHE C OCHOBHBIMH METO/IaMH BEIYUCITUTEILHON CTPYKTYPHONH XMMHU MOJICKYT U
OOJIBIIMX XUMHYECKHUX U OMOJIOTHUECKUX CUCTEM.
- MPUOOPETEHNE HABBIKOB PA0OTHI ¢ OCHOBHBIMH KOMITBIOTEPHBIMH ITPOTPAMMAMHU,
MCIOJIb3YEMBIMH B MPAKTUKE HHPPAKPACHOHN KOJIEOATETFHOM CIIEKTPOCKOIIUN OPTaHUYECKUX
COCIUHEHMH.
2. B pesyabraTre HM3y4YeHHMs IMCHUILUIMHBI O0y4YalOIIMIiC 1O NporpamMme OakajaBpuara
JOJIKEH:
Obnadamyp creayomMMy TpoQecCnOHaTIbHBIMI KOMIETSHITUSIMU

— CIOCOOHOCTH IUIAHUPOBATh M MPOBOIUTH (U3MYECKHE U XUMHYECKHE HKCIEPUMEHTHI,
MPOBOJUTH O00pabOTKY MX pe3yJNbTaTOB M OLEHHUBATH MOTPEUIHOCTH, BBIIBUTATh TMIIOTE3BI U
YCTaHABJIMBATh I'PAaHUIBl UX NPUMEHEHHUS, IPUMEHITh METOABl MAaTEMATHUYECKOIO aHalIu3a U
MOJIETUPOBAHUS, TEOPETUUECKOTO U AKCIIEpUMEHTANIBbHOrO HccaenoBanus (I11K-16).

3uamo:

- OCHOBHBIE MOHATHUS COBPEMEHHOM BBIYMCIUTEIBHON XUMUY;

- IPUHLMIBI U TPUMEPHl TIPUMEHEHUS COBPEMEHHOW BBIUMCIMTEIBHOW XHMHUHU K KOHKPETHBIM
XUMHUYECKUM CUCTEMAM;

- OCHOBHBIE B3aUMOCBSI3U MEXY COBPEMEHHOM BBIYUCIUTEILHON XUMHUEU U DJIEKTPOHHOM CTPYKTYPOU
U (pU3MKO-XMMUYECKUMHU CBOMCTBaMHU BELIECTB, NMPUMEHSEMBbIC JUIs YIPaBJICHUS] CBOMCTBaMHU
MaTepUasos;
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- BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX METOOB BEIYHCIUTEIILHON XUMUH.
Ymems:
[IpuMeHsSITh METOJAbl BBIUYMCIMTEIBHOW XWMHUU [UJIS pacuera, WHTEPIpETallMd M MpeIcKa3aHHs
CTPOEHUS M CBOMCTB XMMHUYECKUX CHCTEM.
Bnaoemn:

DNeMEeHTapHBIMU HABBIKAMU TPUMEHEHHUS IOAXOJ0B W METOJOB BBIUUCIHTEIBHOW XUMHH TIPU
pEIICHUN MPAKTUYECKUX TEXHOJIOTHUECKUX 3a]1ad C MOMOIIBI0 CTAHIAPTHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHiA.

3. KpaTkoe cogep:kanue TUCHUIINHBI

Beeagenne. Poib 1 MECTO BBIYMCIUTENBHBIX METOJIOB B XUMUHU.

Pa3nen 1. OcHOBHBIE IpeACTABJICHUS

1.1.  MaremaTnueckre MOAEIN B XUMHUHU.

BrruncnurenbHple  METOIBI B XUMHUH. MaTeMaTudeckue MOJCIN M MX MPUOJIMKECHHBIA XapakTep.
Pone Momenun B Hay4yHOM HccinefoBaHuU. Mojenu, ajaropuTMbl M IPOrpaMmbl. UYHCIEHHBIN
9KCIIEPUMEHT.

1.2.  DieMeHThI TEOpUH MOIPEUIHOCTEN.

[Tpubnuxennsle yncina U QyHkuuu. [IpaBuna 3amucu U OKpYIJIEHUS NPUOIMKEHHBIX YHCET U
necTBUil Hajx HUMHU. AOCOJIOTHAasE M OTHOCHUTENbHAS IOTPEIIHOCTh BBIYUCIECHUS CYMMBI U
Pa3HOCTH, TPOM3BEACHUS W YACTHOTO MPUOJIMKEHHBIX 4Hucel. AOCONOTHAs W OTHOCUTEIbHAS
MOTPEUIHOCTh BBIUMCIICHUS (PYHKIIUN OJHOM U HECKOJIBKUX MIEPEMEHHBIX.

1.3.  Cucmembvt Koopounam.
/Jlexapmoea, nonapuasn, yununopuueckas u cepuueckas cucmemot koopounam. Ceazp mexncoy
Humu. Onucanue 6000p000ON0OOOHBIX ANMOMOE 8 ChepuuecKoll cucmeme KOOpounam.

Pasnen 2. CkansipHble U BEeKTOPHbIE BeJJMYMHbI. MaTpHIbI H ONIepaTopbl

2.1.  DnemeHTHI BEKTOPHOTO aHAIU3A.

CkansipHble ¥ BEKTOpHbIE BeIM4YMHbI. ClI0)KEHNE U BbIUUTAHUE BEKTOPOB. CKaIpHOE U BEKTOPHOE
npousBeficHne BeKTOpoB. IlpomsBenenust tpex BekTopoB. JuddepeHurpoBanue BeKTOpa MO
CKaJsIpHOMY apryMeHTy. IIpruMeHeHue BEKTOpOB A ONMUCAaHUs CTPYKTYPbl KPUCTAJIIOB.

2.2.  CkanspHbl€ U BEKTOPHBIE MTOJISL.

CkansipHoe mone. I'pagueHT ckamsapHoit ¢yHKuuu. BektopHoe mose. JMBEpreHIst W POTOP
BekTopa. [lorenmansHoe nose. Teopema Octporpanckoro-I'aycca. Teopema Crokca.

2.3.  IIpaxkThueckue NpUIOKEHUS CKAJISIPHOIO U BEKTOPHOT'O aHAJIN3a B XUMHH.

ATOMBI B MOJIEKYJIaX U B3aUMOJAECHCTBUS MEXKAY HUMU. BHYTpUMOJIEKYISIpPHOE SIEKTPUUECKOE T101€
U 3JIEKTPOCTATUYECKUE B3aUMOJICHCTBUS B MOJIEKYJISIPHBIX CUCTEMAX M KpUCTaJIaX.

24. Martpuiel 1 onepaTopsl.

Martpunpl ¥ omnepaludud HajJ HUMH. TpaHCIOHMpPOBAaHHAs, SPMUTOBA M OOpaTHas MaTPHIIbL.
Omnepatopsl B xumuu. Ormneparopbl OCHOBHBIX (H3UKO-XMMHUYECKHX BeanuuH. KommyTtanms
oneparopsl. Oneparop ['aMuiIbTOHA U €ro KOMINOHEHTHI. JIMHEWHBIA BapualmoHHbIM MeTo Putia.
[IpumeHeHHsT omepaTopoB M MaTpHll B XHMHUHU: BapHallMOHHBIM METOJ pELICHUS YpaBHEHHUS
[Ipenunrepa.

Pa3nesa 3. BeruncanrejbHble MeTObl B XHMHYECKHX 3a1a4axX

3.1. MaremaTH4eckre METO bl KIIaCCHYECKOT0 ONUCaHUsI CTPYKTYPBI U IMHAMUKH MOJIEKYJI.
JIBID>KEHHE MOJIEKYJIBI B JIA0OPATOPHON CUCTEME OTCUeTa U B cHcTeMe LieHTpa Macc. Onucanue
BpAIllaTEIbHOIO ABMXKEHMSI MOJIEKYJIbl. MaTpuiia TeH30pa MOMEHTa MHEPLUU MOJIEKYJIbl. [ 1aBHBIE
MOMEHTBI HHEPLIMU MOJIEKYJIbl. MOMEHTBI HHEPLIMU MOJIEKYJI PA3IMYHOTO CTPOEHUSI.

3.2. YpaBHEHHS MEXaHUKH B 000OIICHHBIX KOOPINHATAX.

[Tonatue 0000UICHHBIX KOOpAMHAT. YpaBHeHUs Jlarpanxka. YpaBHenus [amunbrona. OyHKuus
I'amunbTOHA Kak MOJIHASL DHEPIUsl KOHCEPBATUBHON U30JIMPOBAHHON CHCTEMBI.

3.3. Konebanus aTOMOB B MOJIEKYJIE B 0000IIEHHBIX KOOpJMHATaX.
I'apmonnueckuii moreHnuan. l'apMoHHuYecKue KoiiebaHHs aTOMOB B MoJsekysne. HopmanbHbie
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BAJICHTHBIE  KOJEOaHHS
negopMaluoHHBIE.

3.4. UudpakpacHas konedarenpHasi CIEKTPOCKOTIHS.

Marematnueckue wmoxenn MK-cnektpockonuu. HWK-crekTpel MOraomeHuss OpraHudecKux
COCIUHCHUMN.

3.5. MexaHuueckasi MOJEJIb MOJIEKYJIBI. [Tpubnmxenus,
JEeKaIME B OCHOBE MEXAHWYECKOM MOJEIM MOJIEKYJbl. [I0BEpXHOCTh MOTEHLMAIBHOW 3HEPIUU
MOJICKYJIBI U €€ XapaKTEePUCTHKU. SnepHast KOH(PUTypaluss MOJIEKYJIbI M MOJIEKYJISIpHAs CTPYKTYpa.
Oueprerudeckue 6aprepsl Ha [111D. BanenTHbe H30Mepbl 1 KOHPOPMEPHI.

3.6. KondopmannoHHbiii aHAITH3.

BuyTpeHHune koopauMHaTel MoJiekynbl. [loTeHuManpHas SHEprus MOJEKYJIbl B paMKax
MEXaHUYeCKOM  Mojenu  Mojekyibl. [lpubnmkeHne  aaIUTHUBHOCTH  TApHBIX  aTOMHBIX
B3auMoJeicTBUIl. CHIIOBbIE TMOCTOSIHHBIE MOJIEKYJIBI M HUX pacdyeT. AHrapMOHM3M aTOMHBIX
konebanuil. [Torenuman Mopca. Bpamiarensabie 6apbepbl MOJICKYII.

3.7. IloTeHnuanbHas YHEPTHsl MOJIEKYJIbI.

[TorenmnuanbHast SHEPrus MOJEKYJbl Kak MapamMeTpuueckas (QyHKUUS BHYTPEHHHX KOOpPIMHAT
aTOMOB. DJIEKTPOCTATUYECKOE B3aMMOJEICTBHE aTOMOB M MOJEKYJ. MyJbTHUNOIbHAs MOJEIb.
Atom-aTtomMHOe mnpubmkenue Kwuraiiroponackoro. Oueprus Ban-nep-Baanbca. [loTtenuumans
Jlennapna-/Ixonca u bakunrema-Xwina. Bogoponnas cBsass. Hegocratku MexaHM4eCKOM MOJAEIU
MOJIEKYJIBI.

3.8. BbluucnuTenpHble METOABI [UIA OONBIIMX MOJEKYJSPHBIX cucteM. [. MonekymsipHbIi
ancaMOib. OyHKIMK pacnpeneneHus. Metoa MonekysipHoil tuHamuku. Meron MonTte-Kapio.
3.9. BeruucnurenbHsie METO/bI TS (3103 1918170:¢ MOJIEKYJIIPHBIX CUCTEM. IIL.
BrruncnurenbHblii aciekT Teopun pyHKImoHana miotHoctd. Meron Kona-IlIsma. HeopOuTansHbiid
HOJXOJ.

3.10. BpluncnutenbHble METOABI Ui OonbIIMX MoseKymsapHbix cucteM. III. Meron Kapa-
[Mappunemno. ['mOpuaHbIe METOIBI KKBAHTOBASI MEXAHUKA-MOJICKYJISIpHAS MEXaHUKAY.
3akiroyeHnue. BoluMcIUTENbHBIE METO/BI - COBPEMEHHBII MHCTPYMEHT IIPOTHO3a B XUMUH.

aTOMOB B MOJICKYIJIC: CUMMCTPUYHBIC, AHTUCUMMCTPUYHBIC,

4. O0beM y4eOHOH TUCIHIJIMHBI

Bunsl yueOHoit paboThI B 3auerHbIX B akanewm. B actponom.
eIMHUIIAX gJacax gJacax
O0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 3,0 108 31
y4eOHOMY IIaHy

Konraktnas pa6ora (KP): 0,9 32 24

Jlexuuu (Jlek) 0,45 16 12

[Ipaktnueckue 3ansarus (113) 0,45 16 12

CamocrositesbHas padora (CP): 2,1 76 57

Buja xonTpoJisi: 3a4er / 3k3aMeH _ 3auer ¢ 3auer ¢
OLICHKOM OLICHKOM

IMpakTuku (b2)

AHHOTanuA padoyeil NporpaMMbl NPAKTHKH

«Y4ueOHasl NPAKTHKA: MPAKTUKA 10 NMOJYYEeHHI0 TEPBUYHBIX MPO(eCCUOHATBLHBIX YMEHH I
U HABBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHUI 1 HABBIKOB HAY4YHO-UCCJIEI0BATEIbCKOIM
aesatejabHocT» (B2.B.01(Y))

1. Heap AMCHMIVIMHBI COCTOMT B IMOJYYEHHM CTYICHTAaMH OOLIMX NpPEACTaBICHUN 00
OCHOBHBIX THIIaX OMOMATEpPHAaJOB, 3HAKOMCTBE C pabOTOW MPEANPHUATHH U MHCTUTYTOB,
3aHATBIX MOUCKOM, pa3pabOTKOW METOJIOB CHHTE3a, aHAIM30M OHMOMAaTEepHAlIOB, a TaKXKe
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MOJTYYSHUIO TIEPBUUHBIX MPO(PECCHOHATBHBIX YMEHUN U HABBIKOB ITyTEM CAMOCTOSATEIILHOTO

TBOPUYECKOT'O BBIMOJIHEHUS 3a/1a4, IOCTABJIEHHBIX IPOrPaMMOM MPaKTUKH.

2. B pe3yabTare M3y4YeHHMs IMCHUILIMHBI 00YYAIOIIMICS 1O NMporpaMMme 0axkajaaBpuara

HOJIKeH:

Obaaoams cnenyromumu npogeccuonanvuvimu (I1IK) kommereHIuAMU:

- CIIOCOOHOCTh M TOTOBHOCTBH OCYIIECTBIISITh TEXHOJIOTMYECKHIA MPOIECC B COOTBETCTBUU C
pErIaMEHTOM M MCIIONB30BaTh TEXHUYECKUE CPEICTBA JUIsl M3MEPEHMsS OCHOBHBIX IapaMeETPOB
TEXHOJIOTUYECKOTO MpolLecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- TOTOBHOCTBIO IPUMEHSATh AaHAIUTUYECKUE U YHCIECHHBIE METObl PELIECHHS TOCTABIEHHBIX
3aja4, MCIIOJIB30BaTh COBPEMEHHbIE WH(POPMAIMOHHbIE TEXHOJOTHUH, MPOBOIUTH 00pabOTKy
MHPOPMALIUU C UCTIONBb30BAaHUEM MPUKIIAJHBIX MPOTPAMMHBIX CPEACTB cepbl MpodhecCHOHATEHON
JeSTeIbHOCTH, HCIOJIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOIMH M 0a3bl JaHHBIX B CBOEH
npodeCCUOHATBbHON 00JacTH, MAKeThl MPUKIATHBIX MPOTpaMM JJs pacyeTa TEXHOJIOTMYECKHX
napameTpoB obopynoBanus (I1K-2);

- CHOCOOHOCTh MpPHUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHUs TMpH pa3paboTke
TEXHOJIOTUYECKUX TMPOIECCOB, BHIOMpATh TEXHUYECKUE CPEICTBA M TEXHOJOTHMH C YYETOM
AKOJIOTUYECKUX TociiencTBuit ux npumenenus (I[1K-4).

3Hamb:

- IOPSAAOK TUTAHUPOBAHMS, OPTaHU3AMH U TIPOBEICHHUS HAyYHO-UCCIIET0BATEIBCKUX PA0OT C
MCTIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHI B 001aCTH OMOMaTEepUalioB;

ymembp:

- OCYLIECTBIISITh TOUCK, 00pabOTKy M aHaimu3 HAyYHO-TEXHHYECKOH WH(OpMalUU 10
npopmito cBoeil 00pa30BaTENbHONW MPOrpaMMbl, B TOM YHCJIE€ C NPUMEHEHHEM COBPEMEHHBIX
Internet-TexHoOrMiA;

- HCIIONIb30BaTh COBPEMEHHBIE NPUOOPHI M METOAUKHA M0 MNPO(UII0 MPOrpaMMBI
OakanaBpuaTa, OpPraHM30BbIBaTh IPOBEJCHHE SKCIEPUMEHTOB W HWCHBITAaHWNA, MPOBOIUTH HX
00paboTKy U aHATU3UPOBATH UX PE3YJIbTATHI,

enaoemo:

- CHOCOOHOCTBIO M TOTOBHOCTBIO K HCCIEIOBATEIbCKONW JEATEIBHOCTH MO0 MPOQUITIO
M3y4aeMoi porpaMMbl OaKalaBpHara;

- METOAOJIOTMYECKMMM  IOAXOJaMU K  OpraHu3allud  HAy4yHO-HCCIIEI0BATENIbCKON
JESITENIBHOCTH;

- CHOCOOHOCTHIO Ha TIPAKTUKE WCIOJIB30BATH IIONyYEHHbIE YMEHHUS W HAaBBIKU JUIA
OpraHu3aIH HAyYHO-HCCIIeI0BATEeIbCKUX PadoT.

3.KpaTtkoe conep:kaHue JMCIHHUIIIHHbI:

1. O3HaKkoMJIeHMe ¢ MCTOPHEH OPraHM3anMu, B KOTOPOM NMPOBOAMTCH MpakTuka. J(ns
IIPOU3BOJCTBEHHBIX MPEANPUATHN: O3HAKOMIIEHHE C IIPOM3BOJCTBOM, OCHOBHBIMH BHUAAMH
BBIITYCKAaeMOM MPOAYKLHUH, CTPYKTYPO M HampaBICHUSMH AeATelIbHOCTU. i1 0Opa3oBaTenbHbBIX
OpraHu3alMi: O3HAKOMJICHHE C HCTOPHUEH, CTPYKTYpOM M MECTOM B COBPEMEHHOW CHCTEME
obOpazoBanus. Jlns HaydHO-MCCIIEAOBATENbCKUX OpTraHU3AlMi: O3HAKOMJICHHE C HCTOPHEH,
CTPYKTYpOil ¥ TOCIeOTHHUMHU Haumbonee SPKUMH HAYYHBIMH JIOCTH)KCHUSIMH COTPYAHUKOB
OpraHM3alIiu.

2. IlocemeHne M NPOXOKAeHHEe NMPAKTHKH Ha 0a3ze NPOPHUIbHBIX HHCTUTYTOB H
npeInpuAaTH.

[TocenieHne NHCTUTYTOB U NMPEANPUATHI, 3aHATBIX CUHTE30M, aHAJIU30M U IIPOU3BOJCTBOM
ouomarepuanoB. (O3HAKOMJIEHHE C OCHOBHBIMH CHHTETHMYECKHMMM CTaJUsIMM, CIIOCOOaMHU
MIPOM3BOJICTBA, aHAJM3a M KOHTPOJS KadecTBa OmMomaTepuanioB. IIpmoOpereHue moja KOHTPOJIEM
pYKOBOIUTENEH MPaKTHKH MEPBUYHBIX YMEHMH W HABBIKOB HAy4HO-MCCIIENOBATEIIbCKOM pabOThl B
00macTy pa3pabOTKH WK MPOU3BOACTBA OMOMATEPHAIOB B COOTBETCTBUH C HHIMBHUIYTbHBIM 33 JAHHEM.

3. O3HaKkoMJ/IeHHE C ePCNEeKTHBHBIMU HAYYHBIMH pa3padoTkaMu.
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O3HakoOMJIEHHE C TEpPCHEKTHBHBIMM HAy4YHBIMH pa3pabOoTKaMu B OOJIACTH CO3JAHUS U
npuMeHeHus OuomarepuanoB. CamocTosTenbHas NpopabOTKa MaTepuasa 1o TeMaTHKe
MHAUBUAYAIBHOIO 33 JaHUs.

CamocrodTenbHas TeOpeTHIecKas padoTa BKIIOUAET CIEIYIONUEe TEMAaTUKH:
CuHTeTHYeCcKHe U UCKYCCTBEHHbIE Onomarepuaibl. buomarepuansl it BOCIIONTHEHHUS YTPAauyeHHbIX
byHKUMH TKaHeW, opraHoB u Ouonormueckux cpeln. CHHTE3 MOJUMEPOB U MHBIX KIACCOB
MaTepHaliOB, TPEACTABIAIONIMX HWHTEpeC s COo3JaHus OuomarepuajoB Ha HX OCHOBE.
VYcTaHOBIIEHHE TEOPETHYECKUX M (U3UKO-XMMHUYECKUX 3aKOHOMEPHOCTEH, JIeKalIuX B OCHOBE
CUHTE3a OMOMaTepuaoB.

O3HakOMJICHHE C TEPCIEeKTUBHBIMU HAay4YHBIMH pa3paboTKaMu B OO0JIACTH CO3/aHUS
OuomarepuasoB OCYIIECTBIAETCS B XOJ€ IIOCEIIEHUS HAyYHBIX JIabOpaTopuii, BBICTABOK,
KOH(MEpeHIM W TEeMaTUYECKUX OKCIO3WIMA My3€eB, a TaKKe B XOAE CaMOCTOSITEIhHOM
NpopabOTKKM MaTepuasia MEYaTHBIX M DJIEKTPOHHBIX PECYpCOB MO TEMATHKE HHIUBUAYaIbHOTO
3a/1aHusl.

4. TloaroToBKy OT4YeTa O NPOXOKAEHUH Y4eOHON NPaKTHKU. AHamu3 TpeOOBaHMHU,
IPEIBABISEMBIX K HAlMCAaHUIO M NPEACTABICHUIO OTYETa, IOJArOTOBKA OTYETa O IPAKTHKE.
KonkperHoe conepkanue yaeOHOH MPaKTUKU OTPEEISIETCS C yYETOM BO3MOXHOCTEH U HHTEPECOB
Kadeapel, OpraHu3yoIei NPakTUKY, U IPUHUMAIOIIEH OpraHU3aIiH.
4.00bemM yueOHOM TMCUMILINHBI:

Bunsl yueOHoI paboThI Bcero
3aueT. equHUI] AkazieM. 4acoB
OO0mas Tpy10eMKOCTb JUCHUIIIHHBI 110 Y4eOHOMY 3 108
IJIaHY
Konrakthas pa6ora (KP): - -
CamocrositesbHas padora (CP): 3 108
KonrtakTHas camocrosiTenbHast paborta 3 0.2
CaMOoCTOSITEIbHOE BBINOJIHEHUE PA3esIOB AUCLIUIIINHBI 107.8
Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOM
Bunsl yueOHOI paboThI Bcero
3aueT. equHUI] AcTpoH. yacoB
OO0mas Tpy10eMKOCTb JUCHUIIIHHBI 110 Y4eOHOMY 3 81
IJIAHY
Kounraktnas pa6ora (KP): - -
CamocrositesbHas padora (CP): 3 81
KonrtakTHas camocrosiTenbHas pabora 3 0.15
CaMoCTOSATEIbHOE BBINOJIHEHUE PA3esIOB AUCLHUIIINHBI 80.85
Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOM

AHHOTanuA padoyeil NporpaMMbl NPAKTHKH
«IIpon3BoacTBEHHAs MPAKTHKA: HAYYHO-HCCIeA0BaTeJbCKas padora» (b2.B.02(H))

1. eap Hay4yHO-HCCJIEAOBATENbCKOH PadoThl — (opMupoBaHHe MPOPECCHOHATBHBIX
KOMIIETEHIIMI MOCPEICTBOM IUNIAHUPOBAHUS M OCYIIECTBICHUS SKCIIEPUMEHTAIBHON AEATEIbHOCTH
Ha OCHOBaHMM M3YYECHHBIX TUCLUIUIMH, B TOM YHCIE CHEIHUATIbHbBIX, U CAMOCTOSITEIbHO N3yYEHHOU
uHpOpMaLUH.

2. B pe3yabTate H3y4eHus IHCUMIIMHBI 00yYaKOIIUICS TOKEH:

Obaaoams crnenyromumu npogeccuonanvuvimu (I1K) kommereHIUAMU:

- COoCOOHOCTh aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMI0, oJA0UpaTh 00OpyIOBaHUE,
TOTOBUTH 3asBKU Ha MpHoOpeTeHne u peMoHT obopynosanus (I1K-9);

- CcHocoOHOCTh TPOBOAMTH AaHAJIM3 ChIPhS, MaTEPUAIOB M TOTOBOM MPOAYKLHH,
OCYIIECTBIIATH OLIEHKY pe3yiabpTaToB aHanusa (I1K-10);
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- CIOCOOHOCTh IUIAHUPOBATh U MPOBOJIUTH (PU3MUECKHUE M XHUMHYECKHE SKCIEPUMEHTBHI,
IPOBOJIUTH 00pabOTKYy WX pE3ylbTaTOB W OLEHUBATh MOTPEHIHOCTH, BBIABUTATh TUIOTE3bl U
YCTaHABJIMBATh TPaHULbl MX NPUMEHEHMsI, NPUMEHATh METOJbl MAaTEMAaTUYECKOIO aHajlu3a MU
MOJEJIMPOBAHUS, TEOPETUUECKOT0 U FKCiepuMeHTalIbHOro uccienoanus (I1K-16);

- TOTOBHOCTb MHCIIOJIb30BaTh 3HAHHE CBOWCTB XMUMHUYECKHX DIIEMEHTOB, COEAMHEHHUH U
MaTepHalloB Ha MX OCHOBE IS pelIeHus 3a1a4 npodeccuonanbroit nesrenbHoctu (I1K-18);

- TOTOBHOCTBIO HW3ydaTh HAay4YHO-TEXHHYECKYI0 HH(OpMAIUIO, OTCYCCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

B pesynbrare mpoxoKACHUS INPOU3BOJCTBEHHON IPAKTUKU: HAYYHO-MCCIIEI0BATEIbCKON
paboThI CTYJIEHT JIOJKEH:

3HaAmMb:

— TOpSAOK OpraHu3alli{, IUIAaHUPOBAaHUS W IPOBEACHUS HAyYHO-HCCIIEI0BATEIbCKUX
paboT ¢ HCIIONIb30BaHUEM MOCIETHIX HAYYHO-TEXHUYECKHUX TIOCTHKEHUN B TaHHON 00JIacTH;

— TEOPETHUYECKHUE OCHOBBI CUHTE3a OPIraHMUYECKHUX U BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
IIPUMEHSTH 3TH 3HAHUS HA IPAKTUKE;

— CBOMCTBa XMMMUYECKHX D3JIEMEHTOB, COCAUHEHMH W MaTepHalloB Ha UX OCHOBE s
pELIEeHNs] HayYHO-UCCIIE10BAaTENIbCKUX 33124,

ymembo:

— OCYUIECTBJIATH TOUCK, 00paOOTKy M aHajau3 HAayYHO-TEXHHUYECKOW HH(OpMAIUH MO
PO UITIO BHIMOJIHAEMON pabOThI, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX IMPUOOPAX, OPraHU30BBIBATH MPOBEICHHE YKCIEPUMEHTOB H
UCTIBITAaHUH, IPOBOANUTH UX 00PabOTKY U aHATTU3UPOBATH PE3yJIbTATHI;

— IPUMEHATh TEOPETUYECKUE 3HAHUS, MOJIyYEHHbIE IIPU U3YyUYEHUU €CTECTBEHHOHAYUYHBIX
JUCLMIUIMH 1715 aHAJIN3a SKCIIEPUMEHTAIBHBIX TaHHBIX;

enademp:

— CIIOCOOHOCTBIO peIllaTh IIOCTAaBJICHHBIC 3a7ayd, HCIOJNB3Yysl YMEHUS U HaBBIKA B
OpraHu3aIK HAyYHO-HCCIIEI0BATEIbCKUX M TEXHOJIOTHUECKUX padoT;

- CMOCOOHOCTBIO HM3y4aTh HAYYHO-TEXHMYECKYI0O WH(POpPMAIHMIO, OTEYECTBEHHBIH H
3apyOeKHBIN OIBIT IO TEMATUKE MCCIICIOBAHMUS.

3. KpaTkoe cogep:kanue IUCHUTINHBI:

1.1 BrinonHeHne HayYHBIX UCCIEAOBAHUM.

CocraBieHue nporpammsl ucciegoBanus. CTpyKTypa U COJEp’KaHUE OCHOBHBIX pa3JEloB
OTYeTa O Hay4YHO-HUCCIIEJOBATENbCKOM pabdoTe.

dopmynupoBaHHe eNel U 3a7a4 UCCIIEOBAHUS; COCTABICHHE aHATMTUYECKOT0 0030pa 1o
TeMe HCCIeloBaHus; BbIOOp S((EKTUBHBIX METOJ0B U METOAMK JIOCTHIKCHHUS IKeIaeMbIX
pE3yJIbTaTOB UCCIIEA0BAHUS.

IIpoBeieHNE  COOTBETCTBYIOIMX  OKCIEPUMEHTOB  JUISl  TOJYYEHMs] IPAKTUYECKUX
pe3yJIbTaTOB; aHAU3, UHTEPIpETalus U 0000IIeHHe Pe3yIbTaTOB UCCIEA0BaHMS;, (POPMYITHPOBKA
BBIBOJIOB; HAlIUCAaHHUE OTYETA.

1.2 IloaroroBka Hay4HOI0 JOKJIaJa U MIPE3ECHTALMH.

4.00beM HAYYHO-HCCJICA0BATEIBCKOM padoThI:

. B 3agyetnnix | B akanem.
Bunsl yueOHoI paboThI
eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY IVIAHY 3 108
KonTakTHas padora: 2 72
KonrakTHas camocTosiTe/ibHasi padoTa 0,005 0,2
CamocrositenbHas padora (CP): 0,995 35,8
Bujx uToroBoro KOHTpOJIA: 3a4eT C OLCHKOM

Bunsl yueOHoli paboTh

B 3aueTHBIX

B
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€IMHUIIAX | aCTPOHOM.
qacax
OO0mas TpyA0eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY IUIAHY 3 81
AyIMTOpPHBIE 3AaHATHS 2 54
KonTakTHas camocTosiTeibHasA padoTa 0,005 0,15
CamocrositenbHas padora (CP): 0,995 26,85
Bua uTOroBOro KOHTpOJIs: 3a4eT C OLEHKOM

AHHOTanuA padoyeil NporpaMMbl NPAKTHKH
«IIpon3BoaCTBEHHAS MPAKTHKA: NPAKTHKA 110 MOJYy4YeHHIO NPO¢ecCHOHATbHBIX YMEHUI
U onbITa NpodeccuoHaNbHOM AesiTeabHocTH» (B2.B.03(I1))

1. Ileab NPAKTHKU — TPAKTHUECKOE H3YYEHHE TEXHOJOIMHA MPOU3BOJICTBA M pa3pabOTKH
OouomarepuasoB, CTPYKTYpbl npeanpustus (Bkiaodas kadenpst PXTY umenu J[.W. Menzaeneesa),
METOZIOB M OCOOCHHOCTEHN YIIPaBICHHSI TPOU3BOICTBEHHBIM IPOLIECCOM.
2. B pesyabTare n3y4eHust AMCUHUIIMHBI 00y4AOIIMIICH JOAKEH:

Obnaoams cnenyromumu npogeccuonanvuvimu (I1K) kommereHIIuAMU:

- CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJISTH TEXHOJIOTMYECKHI Tpolecc B
COOTBETCTBUH C PETIAMEHTOM U HCIIOJIb30BaTh TEXHHUUECKUE CPEICTBA JJISI U3MEPEHUS] OCHOBHBIX
[IapaMeTPOB TEXHOJIOTUYECKOTO MpoLiecca, CBOUCTB ChIpbs U npoaykuuu (I11K-1);

— TOTOBHOCTBIO IPHUMEHATh AHAJIMTUYECKHE U YUCJIECHHBIE METOJAbl pEIIeHUs
MOCTABJICHHBIX 3a/1a4, HCIOJIb30BaTh COBPEMEHHBbIE MH(OPMAIMOHHBIE TEXHOJOTHH, MPOBOIHUTH
00paboTKy HWHPOpPMALMKM C HCHOJIB30BAHUEM MPHUKIAIHBIX IPOTPAMMHBIX CpEACTB  chepsl
npoeCCUOHATBHON AESATENbHOCTH, MCIOIb30BATh CETEBBIC KOMIIBIOTEPHBIE TEXHOJOTUU U 0a3bl
JaHHBIX B CBOEW MpodecCHOHANbHOM 0071acTH, MakeThl MPHUKIATHBIX MIPOTrpaMM sl pacyera
TEXHOJIOTUYECKUX napaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO  HCHOJb30BaTh  HOPMATHUBHBIE  JOKYMEHTHI IO  KauyecTBY,
CTaHJApTH3AIMU U CePTU(UKAIUHN MPOTYKTOB U W3JCIUH, 3JIEMEHThl SKOHOMHUYECKOTO aHajH3a B
npaktuueckoi aesrenbHocTH (11IK-3);

- CIOCOOHOCThIO NPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIleHHs MpU pa3paboTke
TEXHOJIOTUYECKUX IPOIECCOB, BHIOMPATh TEXHUYECKUE CPEICTBA M TEXHOJOTHMH C YYETOM
3KOJIOTHYecKuX nocienctsuit ux npumenenus (I1K-4);

- CIOCOOHOCTBIO MCIIOJIb30BaTh MPaBMIIa TEXHUKU OE30MACHOCTH, MPOU3BOICTBEHHOMN
CaHWUTApUH, NOXKAPHOW 0E30MaCHOCTU U HOPMBI OXpaHbl TPYAd, U3MEPATHh M OLIEHUBATh IapaMeTphl
MPOM3BOJICTBEHHOTO MHKPOKIIMMATa, YPOBHS 3albUICHHOCTH M 3ara3oBaHHOCTH, IIyMa, U
BUOpanmu, ocBemeHHocTH padbounx mect (I1K-5);

- CIOCOOHOCTBIO HaJla)KUBATh, HACTPAUBATh U OCYILECTBIIATH IPOBEPKY 000PYIOBAHUS
u nporpamMmusIx cpeacts (I1K-6);

- CIIOCOOHOCTBIO IIPOBEPATh  TEXHUUYECKOE COCTOSIHUE, OpPTraHU30BBIBATH
npopUIAKTHYECKUE OCMOTPBI U TEKYUIMH PEMOHT O0OpYAOBaHUs, T'OTOBUTH 0O0OpYAOBaHHE K
PEMOHTY M IPpUHUMATH 00opyaoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOGHHUIO M 3KCIUTyaTallud BHOBb BBOAMMOTro obopynoBanus (I1K-
8);

- CIOCOOHOCTBIO ~ QHAJIM3UPOBATh  TEXHUYECKYIO  JOKYMEHTAIMIO, I0J0HpaTh
00opyI0BaHUE, TOTOBUTH 3asBKU Ha NMpHOOpeTeHne u peMoHT obopynoBanus (I1K-9);

- CIOCOOHOCTBIO TPOBOJHMTH AHAJIU3 CHIPbSl, MAaTEPUATIOB U TOTOBOWM MPOAYKLHH,
OCYIIECTBIIATh OLIEHKY pe3yipTaToB aHanusa (I1K-10);

- CIOCOOHOCTBIO BBISABISATH W YCTPAHATh OTKJIIOHEHUS OT PEXKUMOB pabOThHI
TEXHOJIOTUYECKOT0 000pyI0BaHMS U TapaMeTpoB TexHoJoruueckoro mporecca (ITK-11);
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— CIOCOOHOCTBIO  IUTAHUPOBATH M NPOBOIUTH  (U3MYECKHE U XUMHUYECKHUE
HKCIEPUMEHTBI, NMPOBOAUTH 00Pa0OTKY MX Pe3yJbTaTOB M OLEHHBATH MOTPEUIHOCTH, BBIJIBUIATh
TUIOTE3bl M YCTAHABIMBATh T'PAHULIBI UX NPUMEHEHUs, NIPUMEHATH METOABl MaTeMaTH4YECKOIO
aHaIM3a U MOJICJIMPOBAHUS, TEOPETUUYECKOTO U IKCTIepUMeHTalbHOro uccneaoanus (I1K-16);

— TOTOBHOCTBIO TPOBOAMTH CTaHAAPTHBIE M  CEPTU(PUKALMOHHBIE HCIIBITAHUS
MaTepuaioB, U3AeInil U TexHosoruueckux mnpoieccon (I1IK-17);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCIUHEHUN
Y MaTepHajoB Ha UX OCHOBE JUI perieHus 3a1au npopeccuonanbHoi aesrensHoctu (IK-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMS OCHOBHBIX (PM3UUECKUX TEOPHH JJISI pEeIICHUs
BO3HHUKAIOMNX (U3NYECKUX 3ajad, CaMOCTOSATEILHOTO MPHOOpeTeHUS (PU3MUECKUX 3HAHWUHU, IS
MOHUMAaHMs MPUHLIUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCIE BBIXOASIIUX 32 MPEACIIbI
KOMIIETEHTHOCTH KOHKpeTHOoro HanpasieHus (I1K-19);

TOTOBHOCTBIO M3Yy4aTh HAayYHO-TEXHHUUYECKYI0 MH(POPMALMIO, OTEUECTBEHHBIN U 3apyOex HbII
onbIT Mo TemaTuke ucciaeaoBanus (I1K-20).
B pesynbrare npoxoxaeHus: yaeOHON NPaKTUKK 00YYarOIIUIACs TOJKEH:

3nams:

— TEXHOJOTMYEeCKHe TpPOLECChl M  OCHOBHOE TEXHOJIOTMYecKoe 000pynoBaHMUE,
UCTIOJIb3yEeMOE B TIPOM3BOJICTBE OHMOMATEpPHAIIOB;

—  OCHOBHBIE ITPUHIIUIIBI, METOIBI X (POPMBI KOHTPOJISE TEXHOJIOTMYECKOT'0 TIPOIECCa M KauecTBa
TIPOYKLIHH;

— OCHOBHBIC HOPMAaTHBHBIE JOKYMEHTHI IO CTaHAAPTH3AIMU U CEPTUPHKALMU IPOTYKIHN
NPEIIPHUATHI 110 TIPOM3BOJICTBY OMOMATEPHAIIOB;

— TIpaBWIa TEXHUKHU OE30MACHOCTU W MPOU3BOACTBEHHON CAaHUTAPHUU; OPraHU3alMOHHYIO
CTPYKTYpy NpEANpUSATHUS;

Ymemu:

— HCHOJB30BaTh TEXHUUYECKHUE CPEACTBAa [UIsl M3MEPEHHS OCHOBHBIX IIapaMeTpOB
TEXHOJIOTMYECKOI0 MTPOLECCa, CBOMCTB ChIPhS U MPOAYKLNN IPEAIPUITHN;

— AHAIM3MPOBAaThb TEXHUYECKYIO JIOKYMEHTALIMIO, pPEAJM30BbIBAaTh Ha  IPAKTUKE
TpeOOBaHUS HOPMATUBHOMN JTOKYMEHTAIIHH.

Braoemy:

— METOJaMH TPOEKTUPOBAHMS TEXHOJOTHYECKUX JMHUH M TMOAO0pa TEXHOIOTHYECKOTO
000pyI0BaHUS, METOJJaMH YIIPABJICHUS TEXHOJIOTMYECKHMMHU MIPOIIECCaMU POU3BOCTBA;

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOTHYECKHH TIPOIECC B COOTBETCTBHU C
pETJIAaMEHTOM.

3. KpaTkoe cogep;kaHue NPpOM3BOACTBEHHOH NPAKTHKH:

OprasnzannoHHbIe MEPONPUATHSA

OpranuzaliliOHHbIE MEPONIPUATHS BKIIIOYAIOT:

¢ 3HAKOMCTBO C HpOFpaMMOI\/'I, OeJaIsAMH M 3a1a4aMi HpOH3BOI[CTB€HHOﬁ MPaKTUKH,
* pa3bsACHEHHE OCOOCHHOCTEH MPOX0KIACHUS MPAKTHUKU HA TPEATNPHUATHAX;

* HHCTPYKTAX 110 OOILIUM TOJIOKEHUSIM PEKUMa;

* UHCTPYKTaX 10 TEXHUKE O€3011aCHOCTH;

* OIIpeieIeHre MPUMEPHOT0 KaJIeHJapHOTO TpaduKa MPOXOKACHUS PAKTHKY;

¢ BblZla4a MHAWBUAYAJIbHOI'O 3aIaHUA.

O3HakoMJIeHHE ¢ TEXHOJIOTHEeH NMPOU3BOACTBA OMOMAaTEPHAJIOB

O3HakoOMJIEHHE C TEXHOJOTHeW pa3pabOTKM M TMPOU3BOJACTBA OHOMATEpPHANIOB BKIIIOYACT
3HaKOMCTBO C TEXHOJIOTMYECKHMMH CXEMaMH IPOU3BOJCTBA OHWOMATEPUATIOB MM METOAAMU
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pa3paboOTKW M HayyHBIMH OCHOBaMH CHHTEe3a OnomaTepuasioB. [Ipu mocemeHuu NpeanpusTHs
(Bxmouas kadenpsl PXTY umenu /.M. MenneneeBa) 6akanaBp 00s3aH (UKCUpOBATH MaTepHall
HEOOXOJUMBIN Ul COCTABICHUS OTYETa, COAEPIKAaHHE KOTOPOTO OMpPENeNseTCs] HHIUBUAYATbHBIM
3aJJaHHEM.

IIpakTHyeckoe 0CBOEHHE TEXHOJOTMYECKHX NMPOLECCOB HA KOHKPETHOM MNpeANpHsITHH
10 NMPOMU3BOACTBY U pa3padoTke OHOMATEPHAJIOB

C6op Martepuasa A BBIIOJHEHUS HMHIUBUAYAIBHOTO 3aJlaHUs Ha MPEIIpUATHIX
IIPOBOAMTCS CTYAEHTAMU 10/l pPyKOBOJCTBOM PYKOBOJUTEINS OT NPEANPUITHS U KOHCYJIBTUPOBAHUU
PYKOBOJIUTENSIMU MPAKTUKH OT YHHUBEPCUTETA. XapakTep COOMpaeMOro Marepuaya OnpeenseTcs
WH/IMBUYaIbHBIM 33JJaHHEeM IPOXOISIIETO MPAKTUKY OakaiaBpa.

3axkiaounTenbHble MeponpusaTus. IloaroroBka u ciava oryera no NpaKTHuke.
PexxumHas npoBepka KOHCIIEKTOB U YEPTEXKENW PYKOBOAUTEIIEM OT IPEAIPUATHS.

[TpoxoxkaeHne 3aKIFOUUTEIBLHOIO HHCTPYKTaXa M KOHCYJIbTAllUU B Y4eOHO-METOINYECKUX
LIEHTaX MPEANpPUATUN WIM JIMYHO C PYKOBOAWUTEISIMM NPAKTUKU OT NPEANpUATHsA (BKIIOYas
kadenper PXTY umenu [I.M. Menneneesa) [loarotoBka otyera u mpueM 3adyeTa ¢ OLEHKOW MO
NpaKTUKE IpernoaBaTeneM kadeapbl OnoMaTepraioB.

4.00beM NPON3BOACTBEHHOM NPAKTHKH:

. B 3agyernbix | B akanem.
Bun yueGHOM paboThI
€VHHLL. qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIAHY 3 108
CamocrositenbHas padora (CP): 3 108
ITocenenue npeanpusTui 1,0 36
PaboTa Ha IpeANPHUITUN 0 MHIUBUAYAIILHOMY 3a/IaHUI0 1,5 54
[ToaroroBka u caavya oT4eTa MO MPAKTUKE 0,495 17,8
KonTakTHas camocrosTensHas paboTa 0,005 0,2

Bua uTOroBoro KOHTpoOJIA:

3a4eT C OLIeHKOM

B
. B 3aueTHBIX
Bun yueGHOM paboThI aCTPOHOM.
CIIMHMUII.
yacax
O0mas TpyA0eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY IVIAHY 3 81
CamocrositenbHas padora (CP): 3 81
[Tocenienue npeanpusTUn 1,0 27
PaboTa Ha nmpeanpuaTHN 0 HHANBUAYATHHOMY 3a/IaHUIO 1,5 40,5
[ToaroroBka u cavya oT4YeTa MO MPAKTUKE 0,495 13,365
KonTakTHas camocrosiTensHas paboTa 0,005 0,135

Bua uTOroBoro KOHTpOJIA:

3a4eT C OLIeHKOM

AHHOTanuA padoyeil NporpaMMbl NPAKTHKH

«Ipenpumiomuas npakTuka» (b2.B.04 (I1x))

1. Ileab NMPaKTHKM — 3aKPEIUIEHUE TEOPETHMUECKUX 3HAHUM M NPAKTUYECKUX HABBIKOB,
MOJIyYSHHBIX B Ipolriecce o0yueHHs 1Mo ImporpaMMe OaxaiaBpuara; IpuoOpeTeHHe MPaKTHYECKOTo
ompiTa paboOThl € HCTOYHMKAMM HAyYHO-TEXHHYECKON WH(OpPMAlUU, OIbITa IOCTAHOBKU U
BBINIOJTHEHUSI HAYYHO-UCCIIEOBATEIbCKUX M TPOEKTHBIX 3aJay; OBJIAJIEHUE METOAOJIOTHEN H
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MeToaMu 00pabOTKU Pe3ysIbTaTOB MCCIENOBaHUS, cOOp, MOATOTOBKA M aHAIU3 MaTEPHAJIOB IO
TEMaTHUKE BBITYCKHOW KBaJTHU(PHUKAIIMOHHON paboTHI.
2. B pe3yabTaTte NPOX0KIeHUs MPeANNJIOMHON NPAKTHKHU CTYEHT J0JI2KeH:
Obaaoams crnenyromumu npogeccuonanvuvimu (I1IK) kommereHIUAMU:

- CNIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTHUECKUI MPOLIECC B COOTBETCTBUU
C PperjaMeHTOM M MHCIONb30BaTh TEXHUYECKHE CpEICTBA s HM3MEPEHHUs] OCHOBHBIX
[IapaMeTPOB TEXHOJIOTUYECKOTO MpoLiecca, CBOUCTB ChIpbs U npoaykuuu (I11K-1);

- TOTOBHOCTBIO NPUMEHATH AHATUTUYECKHUE M YHCICHHBIE METOJbI PEIICHUS IOCTABICHHBIX
3ajJ]a4, UCTOJIb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIIOTUH, IPOBOJUTH 00pabOTKY
uHpOpMALlMM €  HCIOJB30BAaHMEM MPHUKIATHBIX  IPOTPAMMHBIX  CPEICTB  Cepsl
npoeCCUOHATIBHON JeSITeIbHOCTH, UCIIOIB30BATh CETEBBbIE KOMIBIOTEPHBIC TEXHOJIOTHH H
0a3bl JaHHBIX B CBOEH Mpo(ecCHOHANbHONH 00JacTH, MaKeThl MPHUKIAAHBIX MPOrpaMM s
pacueTa TeXHOJOTHUeCKuX napameTpos obopynoanus (I1K-2);

- CHOCOOHOCTHIO MPHUHUMATh KOHKPETHBIE TEXHHYECKHE peIIeHUs Tpu pa3paboTke
TEXHOJIOTUYECKUX IPOIECCOB, BHIOUPATh TEXHUUYECKUE CPEACTBA M TEXHOJIOTUU C YYETOM
AKOJIOTHYeCKUX nociencteuit ux npumenenus (I1K-4);

- CHOCOOHOCTBIO IUIAHUPOBATh W MPOBOJIUTH (PU3UUECKHE M XUMHUYECKHUE HKCICPUMEHTHI,
MIPOBOJIUTH 00PabOTKY MX PE3yIbTaTOB M OLEHUBAThH MMOTPEIIHOCTH, BHIABUTaTh TUIIOTE3bI U
yCTaHaBJIMBATh TPAHULBI UX IPUMEHEHUS, IPUMEHSATh METOJIbI MAaTEMAaTUYECKOT0 aHaJIM3a 1
MOJEJIMPOBAHUS, TEOPETUUECKOT0 U dKciepuMeHTalIbHOro uccienoanus (I1K-16);

- TOTOBHOCTBIO HCIOJB30BATh 3HAHUE CBOWCTB XWMHYECKHUX DJIEMEHTOB, COCIMHEHMUA U
MaTepHaJiOB Ha MX OCHOBE ISl pelIeHus 3a1a4 npodeccuonanbroit nesrenbHoctu (I1K-18);

- TOTOBHOCTBIO HCIOJb30BATh 3HAHUS OCHOBHBIX (PM3MUECKUX TEOPUH M pEeLIeHUs
BO3HHUKAIOMNX (PU3NYECKHUX 33]a4, CAMOCTOATEIBHOTO MproOpeTeHus (PU3NIeCKUX 3HAHUH,
Il TOHUMaHMS MPUHLIUIIOB pabOThl MPUOOPOB M YCTPOWCTB, B TOM UYHUCIIC BBIXOIAIINX 3a
Ipeieabl KOMIETEHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19);

- TOTOBHOCTBIO U3y4YaTh HAyYHO-TEXHHUUYECKYIO HH(OPMAIINIO, OTEUECTBEHHBIN U 3apyOeKHBIN
ombIT Mo TemaTuke ucciaenoBanus (I1K-20).
3uamo:

— OCHOBBI OPTaHU3AIMH U METO/I0JIOTHIO HAYYHBIX HCCIIeIOBAaHUM;

— COBPEMEHHbIE HAy4yHblE KOHLENIMM B O0O0JAaCTH OPraHMYecKoro u MOJIMMEPHOTO
MaTepHalOBeICHUS;

— CTPYKTYPY ¥ METOJIbI YIIPABJICHHS COBPEMEHHBIM IPOU3BOACTBOM OMOMAaTEPUAIIOB.

Ymems:

— paboTaTh ¢ HAy4YHBIMH TEKCTaMH, IOJb30BAThCA HAYYHO-CIIPABOYHBIM aIlllapaToM,
o(hopMIIATH pe3yabTaThl HAYYHBIX UCCIIETOBAHMIA;

— UCTONB30BaTh  TOJIyYEHHBIE  TEOPETHYECKHWE  3HAHMUA A MPOCKTUPOBAHUS
TEXHOJIOTUYECKUX JTMHUNA TPEANPUITHIA OPTraHUYEeCKOTO U MOJIMMEPHOTO CHHTE3A.

Bnaoemps:

— HaBBIKAMU CAMOCTOSITENIFHOW HAay4YHO-HUCCIIEOBATEIBCKON JEATETbHOCTH, PabOTHI C
MCTOYHHKAMU HAy4YHOU nH(popManuu, pedpeprupoBaHus HAyUHBIX ITyOIHKAIIUA;
- METOAaMH  TPOEKTUPOBAHHMS  NPOM3BOJICTB  OHMOMAaTepHalioB, CIoco0amMM  pacuera
TEXHOJIOTUYECKOTO 000PYAOBaHHUS.

3. KpaTkoe cogeps;kaHue npeiIuIJIOMHOH NPAKTHKH

Beenenue: menu M 3aa4u NPeAIUIVIOMHON PAKTHKH.

OmnpezneneHue M COrIacoOBaHUE C PYKOBOJUTEIEM OCHOBHBIX I€JIeH M 3ajau MpeaIuIiIOMHON
npakTuku. CocCTaBJI€HHWE M COTJIACOBAHME IIaHA BBIMOJHEHUS HAayYHO-HCCIEA0BATEIBCKOW WIIN
PacYeTHO-NIPOEKTHOW padOThl B paMKaxX MPeIAUITIOMHON MpakTuku. CorinacoBaHue KOHTPOJIbHBIX
TOYEK, BHJAa U o0ObeMa MPEACTABISEMOrO0 K KaXKIOH KOHTPOJBHOW TOYKE MarepHaia.
OpraHu3allmOHHO-METOJMUECKUe  Meporpuatus. MHcTpykTtaxk Ha  paboueM  Mmecte, IO
ANEKTPOOE30MaCHOCTH U MPOTUBOMOKAPHON 0€30MaCHOCTH, MO TEXHUKE 0e30MacHOCTH paboTHI ¢
BEIIECTBAMH pa3HOM cremeHu omacHocTH. CocTaBlIeHHME YAaCTHOM HMHCTPYKLMH IO TEXHUKE
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0€30MacHOCTH B COOTBETCTBHHM C OCOOCHHOCTSMH OOBEKTOB U METOAOB HCCIIEAOBAHUS II0
YTBEP)KJICHHOI TeMaThke padoThI.

BoinosiHeHne padoT N0 TeMAaTHKe HAayYHO-HCCIEAOBATE]bCKOH WM PaCYeTHO-
NPOEKTHOM padoThl.

Tematuka npeIaUIIIOMHON MPAKTHKH CTYACHTOB OakajaBpuaTa OINpeNeNseTcsl TEMaTUKON
UX BBITYCKHON KBaJIM(UKAITMOHHONW paObOTHl U MOXET MPOBOJUTHCSA B HAYYHO-HCCIIEI0BATEIHCKOM
WIA TPOEKTHOM (opmaTe (IPH BBHIMOJIHEHUH HAYYHO-HCCIEIOBATEIbCKOW MM PacyeTHO-
MIPOEKTHOM pabOTHl COOTBETCTBEHHO).

HayuHo-uccienoBatenbckass padoTa B paMKax MNPEAJUIUIOMHOM IMPakTUKU IPOXOAUT B
HAYYHBIX JJTaOOpaTOPHSIX, TEXHOJIOTHUECKUX MOIPa3/ACICHUAX, MHOOPMAIIMOHHBIX IIEHTPaX HAY4YHO-
HCCIIeI0BATENILCKOM OpraHU3aliy WiIu B 1aboparopusix Belmyckaromeit kadenpsr PXTY um. . 1.
MenneneeBa. CTyAeHTBl 3HAKOMSTCA C TEKylled paboToi j1abopaTopuu, OCBAaMBAIOT METOJbI
CHHTE3a MaTepHajoB, MPOBOAAT OTAEIbHbIC (PU3UKO-XUMHUUECKUE U TEXHOJIOIMYECKHE UCTIBITAHNUS,
nproOpeTaloT HaBBIKM TMOMCKA HAYYHO-TEXHWYECKOH MH(popManuu W paboThl ¢ 0a3aMu NaHHBIX,
YUYacTBYIOT B 00pabOTKe pe3yIbTaTOB UCCIEIOBAHUS U TIOATOTOBKU MX K ITyOJUKAIUH.

[TpenauruioMHas MpakTUKa CTYJEHTOB, BBINOJIHSIOIMIUX PACUETHO-IIPOEKTHYIO BBIMYCKHYIO
KBAJTM(HUKAIIMOHHYIO padOTy, MPOXOIAUT B TNPOU3BOACTBEHHBIX II€XaX M TEXHUYECKHUX OTAETax
IIPOMBIIIIEHHOTO  npeanpusaTvs. CTyIeHTbl 3HAaKOMATCS CO  CTPYKTYpOHM  IpEaIpHsTHSA,
HOPMAaTUBHO-TEXHOJOTUYECKON JOKYMEHTAUEH, peraaMeHTaMy NIPOU3BOJICTBA, U3y4al0T CUCTEMY
MEHEPKMEHTa U KadecTBa MpoayKuuu. OCHOBHOE BHUMAHUE YJIENSETCSA MPAKTUYECKUM BOIPOCAM
(YHKIMOHMPOBAHUS ~ TEXHOJIOTWYECKMX  JIMHUA  TPOM3BOJACTBA  NPOAYKIUH, HpoliemMam
JIMAarHOCTHKK Opaka TOTOBOM NPOIYKIMM M MEPOIPUATHUSM IO €ro YCTPaHEHHIO, BOIPOCaM
MHTEHCU(UKAIMH Pa0OThI TEIUNIOTEXHUYECKUX arperaTos.

Bo Bpemst nmpoXokIeHHs MPEATUINIOMHOM MPAKTUKU CTYJIEHTHI COOMpAIOT MaTepUalbl MO
TEMaTUKE BBIMYCKHOW KBaIM(PUKALMOHHON palbOoThl, aHAIM3UPYIOT HMX, HAMEUYalOT OCHOBHBIC
HaNpaBJICHUs U 3a/1a4i pabOoThI, BEIPaOaTHIBAIOT METOI0JIOTHIO PELICHHUS TUX 3a]1a4.

KoHkpeTHOE conepkaHue NPEeJAMIIIOMHONM TNPAKTUKH ONpPENENsieTCs WHIAMBUAYAIbHBIM
3aJJaHUEM CTYACHTA C YUETOM HHTEPECOB M BO3MOXKHOCTEN OpraHMU3allyii, I'/1€ OHA BBIIIOJHAETCS.

WupuBuayanbHOEe 3alaHue pa3padarbiBaeTcs N0 NPOPHI0 CHENHAIbHOCTH B CTPOTOM
COOTBETCTBHUH C YTBEPKICHHOM TEMOH BBIITYCKHON KBATU(PHKALMOHHON pabOThl CIIEIUAINCTA.

4.00beM npeIuIIOMHON IPAKTHKH:

. B 3auerneix | B akanem.
Bunast yueOHoii paboTh

eAMHMIIAX qacax
OO0mas Tpy10eMKOCTh NPAKTHKH 10 Y4eOHOMY IJIaHY 9 324
CamocrositenbHas padora (CP) 323.8
KonraktHas camocrositenbHast pabora 0,2
Bup xoHTpoOIs: 3a4eT ¢ OLEHKOM

. B 3auernsix | B actponoM.
Bunst yueOHoii paboThI

eAMHMIIAX gacax
OO0mas Tpy10eMKOCTh NPAKTHKH 10 Y4eOHOMY IJIAHY 9 243
CamocrositensHas padora (CP) 242,85
KonraktHas camocrositenbHast pabora 0,15
Bup xoHTpoOIS: 3a4eT ¢ OLEHKOM
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I'ocynapcrBennast uroropas arrecrauus (b3)
AHHOTanusA padoyeil NporpaMmMsl
«3amuTa BHINYCKHON KBAJIU(UKANMOHHON PadoThl, BKJIKYas NOATOTOBKY K 3alllUTe U
npoueaypy 3amurs» (b3.5.01)

1. Heap rocyaapcTBeHHON MTOroBOH aTTecTalMM — OOBEKTHBHAs OICHKA YpPOBHS
c(OPMHPOBAHHOCTU OOILEKYJIBTYpPHBIX, OOIMIETTPO(ECCHOHATBHBIX U MPOPECCHOHATBHBIX
KOMIIETEHIIM  BBIIYCKHMKA  YHUBEPCUTETa, €ro TOTOBHOCTH K  BBINOJHEHHIO
npodeccroHabHBIX 3a/1a4.

2. BhIMyCKHUK, OCBOMBIIMIA NporpaMMy OakajlaBpuara, AODKEH 00JanaTh CIeTyIOUIMH
001IeKYIbTYPHBIMH KOMIEeTEHINUSMM:

- CIOCOOHOCTBIO HCHOJB30BAaTh OCHOBBI (DMIIOCO(CKUX 3HAHUHM A7 (PopMUpOBaHUS
MupoBo3z3peHyeckoi nozunuu (OK-1);

- CIOCOOHOCTBIO aHATM3UPOBATH OCHOBHBIE 3TAIbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs oOuiecTBa A1 GopMHUpOBaHUS rpakaanckoil nosummu (OK-2);

- CIOCOOHOCTBIO MCIIOJIb30BAaTh OCHOBBI 3KOHOMUYECKHX 3HAHHUH B Pa3IUYHbIX chepax
xusHenesrenbHoctu (OK-3);

- CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI MPABOBBIX 3HAHWN B pa3iIMyHBIX chepax
nestensHocT (OK-4);

- CIOCOOHOCThIO K KOMMYHHUKAIIMM B YCTHOM M MUCHMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAHHOM SI3bIKAaX JUIS PELICHUs 3a/1a4 MEKIMYHOCTHOTO M MEKKYJIBTYPHOTO B3aUMOJCHCTBUS
(OK-5);

- CIOCOOHOCTBIO PabOTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHUMATh COIMAJIbHBIE,
STHUYECKHE, KOH(PEeCCHOHANbHBIE U KyIbTypHble paznuuus (OK-6);

- CIOCOOHOCTBIO K CaMOOpraHu3aluu u camoodpazoBanuio (OK-7);

- CIOCOOHOCTBIO MCIIOJIB30BAaTh METOABI M MHCTPYMEHTHI (PM3UUECKON KYJIbTYpPbI IS
obecrieyeHns: NOTHOLCHHOM colManbHOM U podeccnonanbHol nestensHocTH (OK-8);

- CIOCOOHOCTBIO UCIIONB30BAaTh MPUEMBbl OKAa3aHHUS MEPBOW MOMOIIHM, METO/AbI 3aIUThHI
B yCIIOBUSX upe3BbluaiiHbIxX curyanuii (OK-9).

BbImycKHUK, OCBOMBLIMI MporpaMMy OakaiaBpuara, JOJDKEH 007aJaTh CIeIyIoIuMU
o01enpogeccHOHAILHBIMH KOMIIETeHIMSAMU:

- CIIOCOOHOCTBIO " TOTOBHOCTBIO UCTIOJIb30BATh OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCUUIUINH B npodeccruoHanbHoi aesrensHoctr (OIIK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (M3UYECKON KapTHHE MUpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSX, CTPOCHMM BEIIeCTBa Ui  TOHUMAaHUS
OKpy>Karo1ero Mupa u ssiaeHuit npuposl (OI1K-2);

- TOTOBHOCTBIO HCIOJIb30BAaTh 3HAHMUSA O CTPOCHUHU BEILECTBA, NPUPOAEC XUMUUECKOH
CBSI3W B PA3IUYHBIX KJIaccaX XMMHMYECKHX COCIMHEHHUH NSl MOHMMAaHUS CBOWCTB MaTE€pHajOB U
MeXaHHM3Ma XUMUYECKUX MTPOLIECCOB, MPOTEKAIOIINX B OKpy:karomeM mupe (OIIK-3);

- BJAJICHUEM TIOHUMaHMUSA CYIIHOCTM M 3HadeHUs HH(OpManmuu B PpPa3BUTUHU
COBPEMEHHOT0 MH(POPMALMOHHOTO OOIIECTBA, OCO3HAHMS ONMACHOCTH M yTpO3bl, BO3HUKAIOIIUX B
3TOM TIpolecce, CHOCOOHOCTBIO COOMIONATh OCHOBHBIE TpeOOBaHUS  HMH(OPMAITMOHHON
0€30MacHOCTH, B TOM YHUCJIE 3aIIUTHI TocyAapcTBeHHOM TaitHbl (OI1K-4);

- BJIAaJICHUEM OCHOBHBIMH METOJaMM, CIIOCOOAMH M CPEICTBAMM MOJYyYCHHS,
XpaHeHus, nepepaboTKu HHGOpMAIMK, HAaBBIKAMH pPa0OThI C KOMIIBIOTEPOM KaK CpEICTBOM
ynpasienus uadopmarmeii (OIIK-5);

- BJIaJICHUEM OCHOBHBIMH METOJAMHU 3alIUThl MPOU3BOJCTBEHHOrO IE€pcoHala |
HaCeJICHUs OT BO3MOKHBIX MTOCIIEICTBUI aBapwii, kaTacTpod, ctuxuiinbix Oeacteuit (OITK-6).

- BbimyckHuK, OCBOMBIIMH  mporpaMmy  OakamaBpuara, JOJDKEH — 00JaJaTh
Npo)ecCHOHAIBLHBIMH  KOMIIETEHUMSIMU, COOTBETCTBYIOIIMMHU BHJAM MpodecCHOHATbHON
NesITeIbHOCTH, Ha KOTOPBIE OPUEHTHPOBAaHA porpaMMa OakagaBpuaTa:
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— CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJISTH TEXHOJIOTMYECKHH Tpolecc B
COOTBETCTBUM C PEIVIAMEHTOM M MCIIOJIb30BaTh TEXHUYECKHE CPEACTBA JJISI U3MEPEHUS] OCHOBHBIX
[IapaMeTPOB TEXHOJIOTUYECKOTO MPoLiecca, CBOUCTB ChlIpbs U npoaykuuu (I11K-1);

— TFOTOBHOCTBIO INPUMEHATh AHAIUTUYECKUE U YMCIEHHBIE METOJbl PELICHUS
MIOCTABJICHHBIX 3a/1a4, HCIOJIb30BaTh COBPEMEHHBbIC MH()OPMAIMOHHBIE TEXHOJOTHH, MPOBOIHUTH
00paboTKy HWHPOpPMALMK C HCIOJIB30BAHUEM MPHUKIAIHBIX IPOrPAMMHBIX CpPEACTB  chepsl
npoeCCUOHATBHON JEATENbHOCTH, MCIOIb30BATh CETEBBIE KOMITBIOTEPHbIE TEXHOJOTUU U 0a3bl
JaHHBIX B CBOEW MpodeccHOoHaNbHOM 0071acTH, MaKeThl MPHUKIAAHBIX MPOTrpaMM JUIsl pacyera
TEXHOJIOTUYECKUX napaMeTpoB obopynoBanus (I1K-2);

— TFOTOBHOCTBIO  MCIOJb30BaTh  HOPMATUBHBIE  JOKYMEHTBHl IO  KadecTBy,
CTaHJApTH3AMU U CePTU(UKAIIUN MPOTYKTOB U W3JCIUH, 3JIEMEHThl SKOHOMHUYECKOTO aHajn3a B
npaktuueckoi aesrenbHocTH (11K-3);

- CIOCOOHOCThIO NMPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIIeHHUs MpU pa3paboTke
TEXHOJIOTUYECKUX IPOIECCOB, BHIOMPATh TEXHUYECKUE CPEICTBA M TEXHOJOTHMH C YYETOM
AKOJIOTUYEeCKUX nociiencTBuit ux npumenenus (I1K-4);

- CIOCOOHOCTBIO MCIIOJIb30BaTh MPaBMIIa TEXHUKU OE30MACHOCTH, MPOU3BOICTBEHHOMN
CaHWUTApUH, NOXKAPHOU 0E30MaCHOCTH U HOPMBI OXpaHbl TPyAd, U3MEPATHh U OLIEHUBATh MapaMeTphl
IIPOM3BOJCTBEHHOTO MHKpPOKJIMMAaTa, YpPOBHS 3allbUIEHHOCTM W 3ara3oBaHHOCTH, IlymMa, H
BUOpanuu, ocBemeHHocTr padbounx mect (I1K-5);

— CIOCOOHOCTBIO HaJla)KUBATh, HACTPAUBATh U OCYIIECTBIIATH IPOBEPKY 000PYIOBaAHUS
u nporpaMMmHbIx cpeacts (I1K-6);

- CIOCOOHOCTHIO IIPOBEPATh  TEXHUUYECKOE COCTOSIHUE, OpraHU30BBIBATH
NpopUIAKTHYECKHE OCMOTPBI U TEKYUIMH PEMOHT O0OpYAOBaHUs, T'OTOBUTH 0O0OpYAOBaHHE K
PEMOHTY M IPUHUMATH 00opyaoBanue u3 pemonra (I1K-7);

— TOTOBHOCTBIO K OCBOGHHUIO M 3KCIUTyaTallud BHOBb BBOAMMOTo obopynoBanus (I1K-
8);

— CIOCOOHOCTBIO ~ QHAJIM3UPOBATh  TEXHUYECKYIO  JOKYMEHTAIMIO, I0J0HpaTh
000opyI0BaHUE, TOTOBUTH 3asBKU Ha NMpHOOpeTeHne U peMoHT obopynoBanus (I1K-9);

— CIOCOOHOCTBIO TPOBOJHMTH AHAJIU3 CHIPbSl, MAaTEPUATIOB U TOTOBOW MPOAYKLHH,
OCYIIECTBIIATh OLIEHKY pe3yipTaToB aHanusa (I1K-10);

- CIOCOOHOCTBIO  BBISBIATH W YCTPAHATh OTKJIOHEHUS OT pEXKHUMOB pabOThHI
TEXHOJIOTUYECKOT0 000pyI0BaHMS U TapaMeTpoB TexHoJoruueckoro mporecca (ITK-11);

- CMOCOOHOCTBIO  IUTAHUPOBAaTH M NPOBOIUTH  (U3MYECKHE U  XUMHUYECKUE
HKCIEPUMEHTHI, NMPOBOAUTH 00Pa0OTKY MX Pe3yJbTaTOB M OLEHHUBATH MOTPEUIHOCTH, BBIIBUIaTh
TUIIOTE3bl M YCTAHABIMBATh TPAHMIBI MX MPUMEHEHMS, MPUMEHSATh METOJbl MaTeMaTHYECKOTO
aHaIM3a U MOJICJIMPOBAHUS, TEOPETUUYECKOTO U IKCIIepUMeHTalibHOro uccneaoanus (I1K-16);

- TOTOBHOCTBIO TPOBOAMTH CTAaHAAPTHBIE M  CEPTU(PUKALMOHHBIE HCIBITAHUS
MaTepuaioB, U3AeIUi U TexHosoruueckux npoieccon (I1IK-17);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCIMHEHUN
¥ MaTepHajoB Ha UX OCHOBE JUIS pelieHus 3a1au npopeccuonanbHoi nestensHoctu (IK-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMS OCHOBHBIX (PM3UYECKUX TEOPHH JJISI peIIeHUs
BO3HHUKAIOMNX (U3NUYECKUX 3aJad, CAaMOCTOSATEILHOTO MPHOOpeTeHUs (PU3MUECKUX 3HAHWUHU, IS
MOHUMAaHMsI MPUHLIUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCIE BBIXOASIINX 32 MPEACIIbI
KOMIIETEHTHOCTH KOHKpeTHOoro HanpasieHus (I1K-19);

- TOTOBHOCTBIO HM3y4yaTh HAyYHO-TEXHHYECKYI0 HH(OpMAIMIO, OTCYECTBEHHBIH U
3apyOexHBIN OMBIT 10 TemaTuke uccienoanus (I1K-20).

3aBepIuaronMM 3TarnoM oOyudeHHs Mo HampasieHuto noarotoBku 18.03.01 Xummueckas
TEXHOJIOTHS, PO «XUMHUYECKass TEXHOJIOTUA OMOMaTEepHUaIoBy» SBISETCS 3aIINUTa BBITYCKHOM
KBaJTM(HUKAIIMOHHOHN paboThl OakaaBpa.

B pe3ynbrare npOXOXKIEHUS TOCYAApPCTBEHHOW MTOTOBOM aTTecTaluy (BBIMOIHEHUS
BBIITYCKHON KBaTM(PUKALIMOHHOMN pabOThI) CTYACHT JOJIKEH:
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3HATh:

- IOPAZIOK OPTaHU3aIUH, TUIAHUPOBAHHS U TIPOBEJICHHS HAyYHO-MCCIIeI0BATEIbCKUX paboT ¢
MCTIOJIb30BAHUEM TOCIEAHNUX HAyYHO-TEXHUUECKUX JOCTIKEHUH B JaHHOM 001acTH;

- (pu3MKO-XUMHUYECKHE OCHOBHI CHHTE3a OMOMAaTEepUaJIOB;

- OCHOBHBIE TpeOOBaHMUS K PEACTABICHUIO PE3YIHTATOB MIPOBEACHHOTO UCCIICIOBAHUS
B BH/JIE HAYYHOI'O OTUYETA, CTAThU WU JAOKJIAJA;

yMeTh:

- CaMOCTOATEIbHO BBISBIIATH IEPCIIEKTUBHBIE HAIIPABIICHUSI HAYUHBIX UCCIIECIOBAHNM,
00OCHOBBIBATh AKTYaJIbHOCTh, TEOPETHUYECKYIO U MPAKTUUECKYIO 3HAUUMOCTh MPOOIJIEMBI,
IIPOBOAMTD IKCIIEPUMEHTAIIBHBIE NCCIIEI0OBAaHUS, AaHAJTU3UPOBATh U MHTEPIIPETUPOBATH [TOJIyYEHHBIE
pE3yJIbTaTHI;

- OCYIIECTBIISITh OUCK, 00pabOTKy U aHaJIN3 HAYYHO-TEXHUYECKOH NH(OpMAIHH IO TEME
BBINOJIHAEMON PabOThI, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

- paboraTh Ha  COBPEMEHHBIX  NpPUOOpax,  OPraHU30BHIBATH  IPOBEICHUE
HKCIEPUMEHTOB U UCTIBITAHUHN, IPOBOJAUTH UX 00paOOTKy U aHATU3UPOBATh PE3YIIbTATHL;

BJIAJIeTh:

- METOJIOJIOTUEN U METOIUKOU IPOBEAECHUS HAY4YHBIX UCCIICIOBAHNUN; HABBIKAMU
CaMOCTOSITENIbHOW HAYYHOH U MCCIIeI0BaTeIbCKON pabOThI;

- HaBbIKaMH pabOTHI B KOJJICKTHBE, ITUIAHUPOBATH U OPraHU30BHIBATh KOJUICKTUBHBIC HAyUHBIE
HCCIIEIOBaHMs; OBJIaJIeBaTh COBPEMEHHBIMU METOAAMM UCCIIEI0BAHUS M aHAJIN3a IIOCTABICHHBIX
npobiuem;

- CHOCOOHOCTBIO pelIaTh MOCTABICHHBIE 3a/1a41, UCIIONIBb3YS] YMEHHS U HABBIKU B
OpraHU3aIK HAYYHO-HCCIIEI0BATEIbCKIX M TEXHOJIOTHYECKUX paloT.

3. KpaTkoe cogep:kanue rocy1apcTBeHHON HTOr0OBOM aTTeCTALMU:

['ocymapcTBeHHass ~ MTOroBast — aTTecTansl  OakalaBpoB  —  3allUTa  BBITYCKHOMN
KBAJTM(HUKAIIMOHHON pabOThI IPOBOIUTCS TOCYJapCTBEHHOM sK3aMeHanMoHHoi komuccueit (I'9K).
IIpouenypa MOArOTOBKM K 3allMTE BKJIKOYAET OAMH pas3fesl «BpINOJIHEHHE U IpelCTaBICHHE
pE3yJIbTaTOB HAayYHBIX HCCIIEIOBaHWID, B KOTOPHIM BXOAWT ABa nozpasnena: 1.1 BeimonHeHue
Hay4HBIX uccieqoBanui, 1.2 IloagroroBka Hay4yHOro JOKJIaa U MPE3EHTALUH.

Konrtpons 3HaHmii oOywarommuxcs, moaydeHHbIX npu ocBoenuu OOII, ocymecTBisercs
nyteMm nposeaeHus 3auuTbl BKP 1 nprcBoenns kpanudukanmuu «0akanaBpy.

3amra BKP sBisercst 00s3aTeNbHOM MPOLIEAYy POl UTOTOBOM TOCYJApPCTBEHHOM aTTeCTalluu
CTYZICHTOB BBICIINX Y4YeOHBIX 3aBeICHH, 3aBepIIAIOIINX 00yUeHHE M0 HANPABJICHUIO TOATOTOBKU
OakanmaBpuata. OHa TpoBOAUTCA MyONMYHO HA OTKpbIToM 3aceganun [OK  cormacHo
YTBEP)KJICHHOMY JIeKaHaTOM IpaduKy, Ha KOTOPOM MOTYT IPUCYTCTBOBATh BCE XKEJArOIINe.

Martepuassl, IpeCTaBIIEMbIE K 3aIIUTE:

— BBIITYCKHAas KBAIM(UKAITMOHHAs paboTa (OsSCHUTEIbHAS 3aIIUCKA);

- 3ajaHue Ha BeIoaHeHue BKP;

— 0T13bIB pykoBoaurens BKP;

- peuensus Ha BKP;

— npe3eHTanys (pa3gaToyHblii MaTepua), HOAIUCaHHAsI PyKOBOJUTENIEM;

— TOKJIAJ.

B 3amaun I'DK BXOIAT BBISBICHHE MOATOTOBICHHOCTH CTYIEHTa K TPO(eCCHOHATLHOM
NEATENIBHOCTH U IPUHATHE PELLIEHUS O BOZMOKHOCTH BBIJJaUM €EMY JUILIOMA.

Pemenue o mpuCYXIEHMM BBITYCKHUKY KBanu(puKanuy OakajgaBpa NPUHUMAeTCs Ha
3aceganuu DK mpocThiM OONBIIMHCTBOM MPU OTKPHITOM T'OJOCOBAHHMU YJICHOB KOMHMCCHHU Ha
OCHOBAHUU PE3YJIbTATOB UTOTOBBIX UCIIBITAHUNA. Pe3yabTaThl ONpenenstoTcs OUEHKaMU «OTIMYHOY,
«XOpOILOY», «YAOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO.

OOyuaromuiics WMeeT MpaBO MOAATh B AaNeUIALMOHHYI0 KOMHUCCHIO aleJUISIHUI0 O
HapyuleHMM, II0 €ro MHEHMIO, YCTaHOBJIEHHOW  IpOLENYphl  3alllUThl  BBITYCKHOM
KBAJTM(HUKAIIMOHHON DPAa0OTHL. AMNEIISAIMS O HECOIJIACHH C Pe3yJIbTaTaMU 3allUThl BBITYCKHOU
KBAJTM(HUKAIIMOHHON pabOTHl HE TPUHUMAETCS.
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4. O0beM rocyiapcTBeHHOM HTOrOBOM ATTECTAIUM.

['ocynapcTBenHast uroropas arrectanus B popme 3amutsl BKP npoxoaur B 8 cemectpe Ha
0a3e 3HaHMN, MOJYYCHHBIX CTYICHTAMH NPU H3YYEHUHM IWUCLUILIMH HAINpaBJICHUS MOATOTOBKU
OakanmaBpoB 18.03.01 Xwumuueckass TexHonorus mo MNpopmmo «XUMHYECKass TEXHOJIOTHUS
OroMaTepuaoBy W pacCUUTaHa Ha COCPEIOTOUYEHHOE MPOXOXAeHHe B 8 cemectpe (4 Kypc)
oOyueHnus B o0beme 216 akagemudecknx gacoB (6 3ET).

. B 3agyernbix | B akanem.
Buzsl yueOHol paboThI

€AMHHLIAX qyacax
O0mas TpyA0eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY IUIAHY 6 216
KonTakTHas padora - -
CamocrositesnbHas padora (CP) - 216
Brimonnenue, nanucanue u opopmierne BKP - 216
3amura
Bun xontposa: 3amura BKP
L HOHTP n BKP
B
. B 3auerHbIx
Buzsl yueOHoii paboThI aCTPOHOM.
eAMHMLIAX
qacax
O0mas TpyA0eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY IUIAHY 6 162

KonTakTHas padora - -

CamocrositesnbHas padora (CP) - 162
Brimonnenue, nanucanue u opopmierue BKP - 162
3amura

Bun xontposns: 3auura BKP BKP

dakyabraTusbl (OT/)
AHHOTANUA padovell MPOrpaMMbl TUCHHUILIHHBI
«'paxknanckas 3amuTa B Ype3BblvaiiHbIX cutyauusax» (PTA.B.01)

1. HeJb AMCHUILUIMHBI - TOJTOTOBUTH CTYACHTA K OCMBICICHHBIM MPAKTUYECKUM IEHCTBUIM
no oOeCreyeHni0 CBOe O€30MacHOCTH W 3aIlUThl B YCJIOBUSX BO3HHKHOBEHUS
Ype3BbIUAHON CUTYalluu MPUPOIHOTO, TEXHOTCHHOTO U BOGHHOTO XapakTepa.

2. B pe3yiabTare M3y4YeHHs TUCHMIIIMHBI CTYJEHT JOJIZKEH:

Obnaoame cnenyrommmmu oowexkyromypuvimu (OK), obwenpogeccuonanvuvimu (OIIK) u
npogeccuonanvuvimu (I1K) kommereHIUIMU:

— CIIOCOOHOCTBIO HCHOJIB30BATh MPUEMBbl OKa3aHMS MEPBOI MOMOIIM, METOMABI 3aIUTHl B
yCIIOBUSIX upe3BbluaiiHbix cutyauui (OK-9);

— BJIAQJICHUEM OCHOBHBIMU METOAAMH 3aIUTHI TPOM3BOICTBEHHOTO IIEPCOHANA U HACEICHUS
OT BO3MOXHBIX NOCJIEICTBHIA aBapuid, kKatactpod, ctuxuitHeix 6encteuii (OI1K-6);

— CIIOCOOHOCTBIO TPUHMMATh KOHKPETHBIE TEXHHYECKHE peIleHUs Npu pa3paboTke
TEXHOJIOTUYECKUX MPOLIECCOB, BEIOUPATh TEXHUUECKUE CPEICTBA U TEXHOJIOTUU C YYETOM
9KOJIOTUYECKUX nociiencTBuit ux npumenenus (I[1K-4).

3nams:

— XapaKTEepPUCTHUKU MPUPOJHBIX OEICTBMI, TEXHOTEHHBIX aBapuii W KaracTpod Ha
panuanoHHO, XMMUYECKH M OMOJIOTUYECKH OMACHBIX 00BEKTaX, MOpakarore pakTopbl
JIPYTUX OIACHOCTEN;

— OCHOBBI BO3JCHCTBHSI OINACHBIX (PAKTOPOB UPE3BBIYAWHBIX CUTYaIlMi HAa YelOBEKa WU
NPUPOHYIO CPeAy, TOIMYyCTUMBIE TIPE/IebHbIE KPUTEPUN HETATUBHOTO BO3JICHCTBHUS;
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— Mepbl 0e30macHOro TMOBEACHUS TpU MNpeOblBaHWM B paloHax (30HAX) TIOXKapoB,
PalMOaKTUBHOT0, XMMUYECKOTO M OMOJIOTMYECKOT0 3arpsi3HEHMS;

— cmocoObl M CpPEACTBAa 3allUTHl YellOBeKa OT BO3JACHCTBUS MOpaxaomux (akTopoB
Ype3BbIYAHBIX CUTYalMi IPUPOAHOIO, TEXHOTEHHOT'O U BOEHHOI'O XapaKTepa.

Ymemo:

- HUCHOJB30BaTh CpEACTBA 3alUThl OPraHOB JbIXaHWS M KOXH, MEAMLIHMHCKHE I
caMo3allliThl ¥ OKa3aHUs IOMOLIH IPYTUM JIFOSIM;
- IPUMEHATH NEPBUYHBIE CPEACTBA MOXKAPOTYLIEHMs AJs JOKAJIM3AalUK U TYIIEHUs M0Xapa,

BO3HUKIIIETO B ayAUTOPUH (J1abopaTopun);

- OKa3blBaTh ce0e W JPYyruM MOCTPAZAaBIIUM MEIUIMHCKYIO IMOMOIIb C HCIOJIb30BaHUEM

TaOEIbHBIX U MOAPYYHBIX MEIUIIUHCKUX CPEICTB.

Bnaoemy:

- npuéMaMy MPOBEIEHHs YaCTUYHOM CaHUTAapHOH 00pabOTKM MpH BBIXOJE U3 paiioHa (30HBI)

PaIMOAKTUBHOTO, XUMUYECKOTO U OMOJIOTMUECKOTO 3arpsi3HEHUS (3apaXKeHus );

- crnoco0aMM U TEXHOJIOTHAMU 3aIIUTHI B UYPE3BbIYANHBIX CUTYAIHSX.

3. KpaTkoe conep:kanue IHCHUTINHBI.

1. OmnacHoctu mnpupoaHoro xapakrepa. CrTuxuiiHble O€ICTBHA, SBJICHUS MPUPOIBI
pa3pyLIUTENbHON CUIIBI — 3€MJIETPSICEHUS, HABOJHEHMS, CEJIEBbIE IOTOKH, OIIOJI3HHM, CHEXKHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparaHsl, OypH, MoKapsbl.

2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu U KatacTpodbl Ha paJUalliOHHO OMAaCHOM
00bEKTe, XMMHUYECKH ONAacCHOM OOBEKTe, OMOJIOTMYECKH OMAacCHOM OO0BEKTe; Ha TpaHCIOpTe
(’KeJIe3HOIOPOKHOM, aBTOMOOMIJIBHOM, PEYHOM, AaBHALIMOHHOM); Ha THAPOCOOPYKEHUSX; Ha
KOMMYHJIBHBIX CHUCTEMaX JKU3HE0O0ECTICUCHHUS.

3. OmnacHocTM BOEHHOro Xxapakrepa. IIpuMeHeHHMe OpyKus MaccOBOTO IOPAKEHUS
(SLIepHOT0, XMMHUYECKOT0, OMOJIOTHYECKOT0), OOBIYHBIX CPEJICTB C 3)KUraTeIbHBIM HAIMIOJHEHHUEM,
HOBBIX BUJIOB OPYXHs. 30HBI 3apaKEHUsI OT CPEJCTB MOPAKEHUSI U UX BO3JCICTBUE HA HACETICHUE U
OKpY>KaIOI1yI0 IPUPOJHYIO CPELY.

4. TloxapHas 0€30MacCHOCTh — COCTOSIHUE 3aIIMIICHHOCTH HAaCeNeHHs, HMYIIECTBa,
o0I1IecTBa U rocyAapcTBa oT nokapon. [loskapHas OnacHOCTH (MPUYKMHBI BOSHUKHOBEHUS MOKapOB
B 3/1aHUAX, JIeCHble noxapel). Jlokanmzauus u TyumeHue noxkapos. I[lpocreiimme TexHHUUECKHE
cpenctBa noxaporyumenus (oruerymurenu OI1 -8, OY-2) u npaBusiia noyib30BaHUS UMH.

5. Kommiekc MeponpusaTHil Tpa’kJaHCKOM 3alllUThl HACEIECHHUS.

OmnoBemnienne U MHQOPMHUpPOBaHUE HaceleHHss 00 omacHOCTH. llpuHsATHE HaceleHuem
curHasos onoseuieHus («Baumanue Bcem!», «Bo3aymnas TpeBora», «PaauanoHHas OacHOCTbY,
«Xumuueckass TpeBora», «OTOOM OMacHOCTH») M MOPAJOK JACHCTBHS 1O HUM. OBaKyauus
HaceleHus U3 30HbI omacHOCTH. CrocoObl »Bakyalnu OKCTpEHHas H3BaKyalusi CTYACHTOB W3
ayJIMTOPUU NPU BOZHUKHOBEHUU T0OXKapa.

CpencrtBa mHAUBUAyalbHOU 3amuThl opranoB asixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-2K,
PITIA-1, PIII'-67M, PY-60M, «®enuxc», I'ZI3K, AN, AIIl-3, 1I3V-K, UII-4M, UII-5, UII-6,
KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauIMHCKIE CPEICTBA 3aIUTHI.

CpencTBa KOJJICKTUBHOM 3aIlIMTHI HaceleHus. Ha3HaueHue, 3allUTHRIE CBOWCTBA YOEKHII.
[TpotuBopagunannonnsie ykpoitus (IIPY, moaszemHble nemexoaHble MEpexofbl, 3ariyOleHHbIe
CTaHLIMM METPOIIOJINTEHA), IPOCTEUIINE YKPBITHS (TpaHILEH, OKOIIbI, IepeKphIThIe 1mienu). [IpaBuiia
3aHATUS yOCKUIIIA.

6. OxazaHue MepBOM MEAMIMHCKONW IOMOIIM IpPU O0XXKOrax, PaHEHMSX, 3apaKCHUSIX.
[TpoBeeHne 4YaCTUYHOM CaHUTAPHOM 00PaOOTKM KOXKHBIX TIOKPOBOB YEJIOBEKA MPH BBIXOJIE U3 30H
PaAMoOaKTUBHOI0, XUMUYECKOTO U OMOJIOTrMYECKOI0 3apakeHUs (3arpsA3HEHMs]), U3 30H I0XKapOB.

7. JIluxkBupmauus IIOCIEACTBUM Ype3BbIYAMHOM cUTyauuu. PaguanuoHHas ¥ XHMHUYECKas
pa3Benka odara TMOpaxxeHHs (3apakeHus). ABapuiiHO-criacaTelbHble pa0oThl. CrenuanbHas
o0paboTKka TEXHHMKH, MECTHOCTH, OOBEKTOB (I€3aKTHBAIMs, Jera3anusi, JAe3uHQEKIHs,
J€3UHCEKLUS.
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8. DOKcTpeHHass »SBakyalMs W3 ayauTopuu (JlabopaTopuu) B YCIOBHSX IOXapa,
panuanoHHOr0, XMMHUYECKOTrO, OHOJIOTMYECKOrO 3arps3HEHUsT TEPPUTOPHU C HCIIOJIb30BaHUEM
npocreimux cpencts 3amuThl («Dennkey, I'/A3K, npotusoraza ['TI-7 ¢ AI1T-3).

4. O0beM y4eOHOH TUCHUIJINHBI:

. B 3auernbix | B akangem. B actpos.
Bunsl yueOHoii paboThI
€IMHULIAX Yacax Yacax

Oo6ma

Aasi TPYAOEMKOCTh IMCHUILIMHBI 0 1,0 36 27
y4eOHOMY IIaHy
Konrakthas pa6ora (KP): 0,44 16 12
Jlexuun (Jlek) 0,44 16 12
CamocrositesbHas padora (CP): 0,56 20 15
CamocrosiTelbHOE ~ HM3YYEHHUE  Pa3/eiioB 0,56 20 15
JUCIUTUTNHBI
Buja konTpoJisi: 3a4eT/3K3aMeH - 3ayer 3ayer

AHHOTANUA padoyell MPOrpaMMbl TUCHMILIHHBI
«IlepeBox Hay4YHO-TexXHUYecKOM JuTepaTtypbs» (PT/.B.02)

1. Heab IMCHUIUIMHBI - TpuoOpeTeHHe OOydaromMMuUcs OO0Iel, KOMMYHUKAaTUBHOW U
npoeCCUOHATBLHON KOMIIETEHIINH, YPOBEHb KOTOPBIX Ha OTHENBHBIX ATanax s3bIKOBOM
MOJITOTOBKH MO3BOJISIET BBITOJIHATH pas3nu4YHbIe BUIBI npodeCCHOHATBLHO
OPHEHTUPOBAHHOTO MEPEBOIa B TPOU3BOICTBEHHOIN U HAYYHOH ESTEILHOCTH.

2. B pe3yabTate M3y4YeHHUs TUCHMIIMHBI CTYIEHT JOJIKEH:

Obaaoams  crnenyrwomumu  oowexyromyproiva - (OK) u  npogeccuonanvuvimu  (I1K)
KOMITETCHIIMSMHU:

— CIIOCOOHOCTBHIO K KOMMYHHUKAllMM B YCTHOM W THMCbMEHHOM (OpMax Ha pPYCCKOM U
MHOCTPAaHHOM SI3bIKaX JUIA pelIeHHs 3a4ad MEXJIUYHOCTHOTO M MEXKYJBTYPHOTO
B3aumozeiictaus (OK-5);

— TOTOBHOCTBIO  HW3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(POpPMAlHIO, OTCUYECTBEHHBIH U
3apyOeKHBIN ONBIT 10 TeMaTuke uccienoanus (I1K-20).
3nams:

- OCHOBHBIE CITOCOOBI JOCTH)KEHUS SKBHUBAJICHTHOCTHU B TIEPEBO/IC;

- OCHOBHBIE ITPHEMBI IIEPEBOIA;

- SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKA KaK CUCTEMBI;

- JIOCTaTOYHOE JUIs  BBIMOJHEHHWS  MEepeBOJa  KOJIMYECTBO  JICKCHUECKUX  EIMHMII,
(b pa3eosoru3MoB, B TOM YHCJI€ COLUATBHBIX TEPMHUHOB M IMHTBOCTPAHOBETYECKUX PEAUN.
Ymemy:

- TPUMEHSTb OCHOBHBIEC IPHEMBI IIEPEBOAA;

- OCYWIECTBIATH  NHCbMEHHBIH  TepeBO] €  COONIONEHHEM  HOPM  JIEKCHUYECKOU
HKBUBAJICHTHOCTH, COONIOIEHUEM TI'pPaMMaTUYECKHX, CHUHTAKCHUYECKHUX M CTHUIIMCTHYECKUX
HOPM;

- 0o(opMIIATH TEKCT MEPEBOIa B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

- OCYWIECTBIISITh TEpeBOJ C COOJIOJEHHWEM HOPM JIEKCHYECKOH 3KBUBAJIEHTHOCTH,
COOJIFOJICHMEM TI'pPaMMATHUECKUX, CHHTAaKCHYECKUX U CTHJIMCTHYECKUX HOPM TEKCTa
NepeBo/ia M TEMIOPATBHBIX XapaKTEPUCTHK UCXOJHOTO TEKCTA.

Braoemu:
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- METOJAMKOH MpeArnepeBOAUYECKOro aHAIN3a TEKCTa, CIOCOOCTBYIONIEH TOYHOMY BOCTIPHSITHIO
HCXOJHOTO BBICKA3bIBAHUS;
- METOAMKOH TIOATOTOBKM K BBINIOJHEHUIO NEPeBOJa, BKIIOYAs IMOMCK HMH(OpManuu B
CIPaBOYHOM, CIIELIMATILHON JIUTEPATYPE U KOMIIBIOTEPHBIX CETAX;
- OCHOBaMH CHUCTEMBI COKPAILIEHHON NEPEBOUYECKOMN 3alliCU IIPU BHIIIOJHEHUH N1EPEBOJIA;
- OCHOBHOM MHOSI3bIYHOM TEPMHUHOJIOTMEN CIIEUAIBHOCTH;
- OCHOBaMH pe(epUpOBaHUS U AHHOTUPOBAHMS JIUTEPATYPHI IO CHEIUATBHOCTH.
3. KpaTkoe cogep:kanue IUCHUTINHBI:
Beenenue. Ilpeamer u posib mepeBoia B COBPEMEHHOM oOmiecTBe. PazimnuHble BUABI
nepeBoia. 3a1a4u U MECTO Kypca B OATOTOBKE OakajaBpa TEXHUKH U TEXHOJIOTHH.
Pazgen 1.
1.1. CpaBHeHue mnOpsAKa CIOB B aHIJIMICKOM M PYCCKOM mpeioxeHusx. llepeBon
MIPOCTOTO MIOBECTBOBATEIILHOTO MPE/UIOKEHUS HACTOAIIETO, OYAYIIEro U MPOIIEIIEero BpeMEHH.
Oco0eHHOCTH TIepeBOJa BOMPOCUTENBHBIX U OTPULATENBHBIX MPEUIOKEHUH B Pa3IHUHBIX
BpEMEHaX.
1.2 IlepeBon npemnoxkeHuii Bo BpemeHnax Indefinite, Continuous. UteHue u mepeBoj o
teme "Xumus".
Pazgen 2.
2.1. IlepeBox npeoxkenuii Bo Bpemenax rpynn Perfect, Perfect
Continuous (yTBepauTeIbHBIE, BOMPOCUTENIbHBIE U OTpuLaTeiabHbie (popmbl). OcobeHHOCTH
yIoTpeOIeHHUS BCIOMOTATENIbHBIX IJ1arojoB.
2.2 IlepeBox cTpanarenbHOro 3ainora. TpyaHble ciayyau IepeBoia CTPaJaTeIbHOTO 3a10ra.
Urenue u nepeBoJ TekcToB o TeMe "Hayka v HaydHble METOIbI". AKTUBH3ALMS JIEKCUKU
IIPOYUTAHHBIX TEKCTOB.
2.3. IlepeBoa MpUAATOUHBIX MPEIIOKEHUH.
[IpunaTtouynbie noaJIeKAILIKE.
[IpunatouHble cKazyeMble.
ITpunaTrouHble ONpeaEIUTEIbHBIE.
[Tpunarounsie 0OCTOATEIBCTBEHHBIE, TPUJATOUYHBIE JOMOTHUTEIbHBIE.
2.4. Tumbl yCIOBHBIX MPEUIOKEHUH, TpaBUiIa U 0COOEHHOCTH UX MEPEBO/A.
[lpakTuka mepeBoJa Ha HpUMEpax TEKCTOB o Xumuu, J.H. Menoeneese, nayke u
MEexXHOI02UU.
2.5. IlepeBon mpeayio)keHUH € YYETOM IMpaBuia corjiacoBaHus BpeMeH. [lpsmas u
KOCBEHHAs peub.
2.6. PaznuuHble BapuaHThI IEPEBOA CYIIECTBUTEIBHOIO B IIPEIIOKEHUH.
2.7. MopanbHbI€ TJIaroiibl 1 0COOCHHOCTH MX TIEPEBOA.
Pa3ButHe HaBbIKOB niepeBoAa 1o teMme "Hayka 3aBTpamniHero nHs".
2.8. CnenmansHas TepMuHoOIOTHS 110 TeMe "Jlabopatopus".
2.9. Cokpamienusi. OcoOeHHOCTH HMX TepeBoja. Pa3BuTue HaBBIKOB MEPEBOAA HA MPUMEPE
TekcToB 1o Teme "JlabopaTopusi, U3BMEpeHus: B XuMuH'.
Pazgen 3.
3.1. Hennunble hopMBI raroa.
NudpuautuB (HeompeneneHHas ¢opma riarona). Ponb mHQUHUTHBA B MPEIOKEHUH U
BAPUAHTHI IIEPEBOJIA HA PYCCKUH sA3bIK. [IpryacTus u repyHaui.
3.2. UHpUHUTUBHBIE OOOPOTHI.
O6opor pononHeHue ¢ HHOUHUTHBOM. BapuanThl mepeBojJa Ha PYCCKUIl S3BIK.
Tepmunosorus o reMe "CoBpeMEHHbIE TEXHOIOTHH .
3.3. O6opoT nmoyiexkaiee ¢ ”HGUHUTUBOM. PazinruHble BapuaHTHI IEPEBO/IA.
Tepmunosorus no reme "XumMuueckast TEXHOJIOTHUS .
3.4. [lepeBo1 mpUYACTHBIX 0OOPOTOB.
AGcomoTHBIH puyacTHEIH OO0POT U BapuaHTHI IEPEBO/IA.
Pa3BuTHe HaBBIKOB NiepeBoa 1o TeMe " XuMuueckasi TEXHOJIorus".
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4.1. O0bem yueOHOH TUCHHUIIINHBI:

Bcero 3 cemecTp 4 cemecTp
Bunbt yueOHOI paboOThI B3au. | Bakaa. | B3au. | Bakag. | Bzau. | Baxan.
el yacax el yacax el yacax
OO0mas Tpy10eMKOCTb
AUCHMILINHBI 0 Y4eOHOMY 4,0 144 2,0 72 2,0 72
IJIAHY
AyauTOpHbIE 3AHATHS: 1,78 64 0,89 32 0,89 32
IIpaktnueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
Jlaboparopusie 3ansaTus (J1ad) - - - - - -
CamocrosiTesibHass paboTa 2,22 30 111 40 1,11 40
(CP):
CaMocTosTEIbHOE U3yUYEHNE 2.2 30 111 40 L1 40
pa3zieNoB AUCIUILUIMHBI
Buja konTpoJisi: 3a4er / 3k3aMeH ) ) ) 3auyer ¢ ) 3auer ¢
OLICHKOM OLIEHKOH
Bcero 3 cemecTp 4 cemecTp
Bunst yueOHoI paboThI B3au. | Bacrp. | B 3au. Bacrp. | B3au. B acrp.
el yacax el yacax el yacax
OO0mas Tpy10eMKOCTh
AUCHMILINHBI 0 Y4eOHOMY 4,0 108 2,0 54 2,0 54
IUIAHY
AyauTOpHBIE 3AHATHA: 1,78 48 0,89 24 0,89 24
Jlexuun (Jlek) - - - - - -
[Ipaktuueckue 3ausarus (113) 1,78 58 0,89 24 0,89 24
Jlaboparopusie 3ansaTus (J1ad) - - - - - -
CamocrosiTesibHas padoTa 1,66 60 0.83 30 0,83 30
(CP):
CaMocTosTENIbHOE U3yUYEHNE 2.2 30 111 40 L1 40
pa3zieNoB AUCIUILUIMHBI
Buja kouTpoJsi: 3a4er / 3k3aMeH ) ) ) 3auer ¢ ) 3auyer ¢
OLICHKOM OLICHKOM

AHHOTANUA padovell MPOrpaMMbl TUCHHUILIHHBI
«BBenenne B matematuky» (®T/.B.03)

1. Heap aucuumiaunbl — GopMupoBaHue y OakangaBpa 0a30BBIX MaTeMaTWUYECKHX 3HAHMHU,
HEOOXOAUMBIX JUIsl NaIbHEHIIEro U3YUEeHUs pa3/iesioB BhICIICH MaTeMaTHKH, a TaKxKe, [T
M3y4YeHUs psiaa oOIIeHAayYHBIX JUCHUIUIMH U TUCIMIUIMH NPO(PEeCCHOHATBHOTO UK.

2. B pe3yabTaTe M3y4eHHs AMCHMILIMHBI 00y4aromuiics Mo nporpaMmme 6akajaBpuara
AOJIZKEH:

Obaaoams cnenyromumu npogeccuonanvuvimu (I1IK) kommnereHusIMU:

— CHOCOOHOCTBIO IUIAHUPOBATh M TNPOBOAUTH (PU3UYECKHE U XUMHUYECKHE 3KCIIEPHUMEHTHI,
MIPOBOJUTH 00PaOOTKY MX PE3yIbTaTOB M OLEHUBAThH MMOTPEIIHOCTH, BHIABUTaTh TUIIOTE3bI U
yCTaHaBJIMBATh TPAHULIBI UX IPUMEHEHUS, IPUMEHATh METOJIbI MAaTEMAaTUYECKOTO aHaJIN3a 1
MOJEJIMPOBAHUS, TEOPETUUECKOTO U dKcIiepuMeHTabHOro uccienoBanus (I1K-16).
3nams:

— OCHOBHBIE METOJbl HCCIENOBaHMSA HIIEMEHTApHbIX (YHKLUMH, MX CBOMCTBa M rpaduky,
TOXKIECCTBEHHBIC MPEOOpazoBaHMsl aNreOpanyecKux U TPUTOHOMETPHUECKUX BBIPAXKECHUH,
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CMOCOOBl pPELICHHUS YpPAaBHEHHH W HEPAaBEHCTB, JJIEMEHTHI TEOPUU YHUCEI, BKIIOYas
KOMIUIEKCHBIE UMCIIA, U TEOPUH MHOYKECTB, OCHOBBI aHAJIUTUYECKON T€OMETPUH, BEKTOPHOMI
Y JIMHEWHOU anreOpshl.

Ymemo:

— npuoOperaTh HOBbIE MaTeMaTHUECKUE 3HAHMUS, MCIIOJIb3YSl COBPEMEHHBIE 00pa30BaTeIbHbIC
¥ MHQOPMALMOHHBIE TEXHOJOTHH, COCTABISTh MAaTEMAaTHUYECKUE MOJIENIM THIIOBBIX 33/1a4 U
HaXOJUTh CIOCOOBI WX pEIICHHWH; yMeTb TMEepeBOAMTH Ha MaTEMaTHYECKUH SI3BIK
npocTelie npobjaeMbl, MMOCTAaBICHHbIE B TEPMUHAX APYTHMX HpPEAMETHBIX obnacted, H
UCTIOJIb30BATh MPEBOCXOICTBA ATOM NMepeOpMyIMPOBKU ISl UX PEIICHUS.

Bnaodemy:

— MAaTeMaTHYeCKOW JIOTMKOW, pa3BUTHIMH Y4YeOHBIMH HaBBIKAMH M TOTOBHOCTBIO K
NPOJOIDKEHUIO  00pa3oBaHUs, YMEHHEM  YUTaTb M  aHAIM3UPOBAaTh  Y4EOHYIO
MaTEMaTUYECKYI0 JIUTEpaTypy, [EpBUYHBIMU HABBIKAMH W  METOJAMHU  PEILEHUs
MaTeMaTHYECKUX 3a/1a4 TUCIHILINH MPO(HEeCCHOHAIBHOTO HUKJIA U JTUCIUIUIMH MPOQUIBHOM
HaIpPaBJIEHHOCTH.

3. Kparkoe conepxxanue IMCUMILTHHBI

Beenenue.

[Ipenmer u meronsl MaTemaTuku. OmNUcaHME OCHOBHBIX pa3lesioB Kypca. TpeOoBanus mnpu
U3Yy4YEHHMH Kypca.
Pazpea 1.
DJIeMeHTBhI TeOpHH 4YHce]l W Teopuu MHOxecTB. JleiicTBUsi Hag MHorowieHamu. OCHOBHBbIE
THIIBI YPABHEHMH W HEPaBeHCTB, MeTOAbI MX pemeHusi. Ywucna (uesble, OTpULATEIBHBIE,
BEIIECTBEHHBIC). AOCONIOTHAas BeIMYMHA JCUCTBUTENBHOrO umucia. KoMIulekcHble —dwMcona.
Onepauuy Hax HHUMH. MHoxecTBa M ONEpanuu HaJ HUMH. OJEMEHTbl MHOXECTBA,
noaAMHoOkecTBa. YncnoBbsle MHOXKecTBa. Dopmyinsl Myaspa u Oiinepa. M3Bieuenue KopHs n-oi
CTENEHH M3 KOMIUIEKCHOTO uucia. PelleHne ypaBHEHHMH KBaJpaTHBIX M BBICHIMX IOPSJIKOB.
Pammonanehas  1po6b. OcHOBHas TeopeMa anreOpbl. TpUTOHOMETpPUYECKHE YpaBHEHHS U
HepaBeHCTBa. Jlorapudmuueckue ypaBHEHUST W HepaBeHCTBA. [loka3aTenbHble  ypaBHEHUS U
HepaBeHCTBa. PelieHre ypaBHEHUI U HEPABEHCTB CMEIIAHHOIO THIIA.
Paznea 2.
@Oynxknuu ¥ ux cpoiicrBa. Ilpocreiimne 3jemenTapHble GyHkuuu. Hexkoropblie BONpoChI
IUVIAHMMETPUH M CTepeoMeTPUH. AHAINTHYECKAs TeoMeTpHs.
[Tonsatus Gynkuuu. MccnenoBanue ¢pynkiuu. CrnocoOsl 3aganus ¢pyHkuuid. OOpaTHble (QYHKIHH.
CBoiicTBa syeMeHTapHBIX (DYHKIMHA. (JIMHEHHbIe, KBagpaTUYHbIC, CTETEHHBIC, MOKa3aTeNIbHBIE,
norapupMUUECKUe, TPUTOHOMETPUYECKHE U Apyrue) MeTos KOOpAMHAT Ha IJIOCKOCTH. [lexkapToBa
IIPSIMOYTOJIbHAsI CUCTEMAa KOOpPAMHAT, NOJSpPHAsl cUCTeMa KOOpAMHAT. PaccTosHue Mexay AByMs
ToukamM. JlemeHue oTpe3Ka MomnojaM. YIrojl MEXIy ABYMs HpPSIMBIMH Ha IIJIOCKOCTH. Y CJIOBHSA
NapajuIeIbBHOCTH U NEPHEHIUKYJISIPHOCTH MPSAMBIX. YpPaBHEHUS MNPSAMOM JIMHUU Ha IUIOCKOCTH:
of11ee, ¢ yrioBbIM KOA(PQHUIIMEHTOM, IPOXOAIIEH yepe3 JaHHYI0 TOUKY B 3aJJaHHOM HaIlpaBJICHUH,
IIPOXOJAIIEH uepe3 Be NaHHbIE TOUKH. PaccrosHue oT Toukum 10 npsMoil. Kpusele BTOpOro
nopsiaka. KanoHndeckue ypaBHeHUs U TpaUKK OKPY>KHOCTH, 3JUTUIICA, TUIIEPOOJIBI, TapadoJIbl.
Pa3znen 3. BekTropnas anareopa.
BexTtopel. Moayne Bekropa. OpThbl, HampaBisomue KOCHUHYChl. Onepanuu Haja BEKTOpaMH.
CkansipHO€ POU3BEICHNE ABYX BEKTOPOB. BekTopHOE npon3BeieHue ABYyX BEKTOpoB. CMelIaHHOE
IIPOU3BEICHNE TpPEX BEKTOpPOB. PDPU3NYECKOE M T'E€OMETPUYECKOE NPUIIOKEHUE BEKTOPHBIX
IIPOU3BEICHUN.
Pa3nen 4. Jluneiinas aareopa.
Marpunpsl. Onepauuu Haj MaTpULaMH. OJEMEHTapHble NpPeoOpa3oBaHHUs CTPOK MaTpPHUIIBL
IIpuBenenne MmaTpuubl K CTyneH4aromy BUIy M BuLy [aycca. Panr martpuusl. Onpenenutens
MaTpuibl U ero cpoiictBa. OOparHas MaTpuna. PemieHue cucteM TUHEHHBIX anreOpanmyecKux
ypaBHeHHH (Cc TOMomIpl0 oOpaTHOW Marpuibl, MeTogoM [aycca, Metomom Kpamepa).
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[IpencraBnenue o TUHEWHBIX BEKTOPHBIX MpocTpaHcTBax. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE
SHA4YCHUA MaTpPHUIIbL.
4.00beM yueOHOM TMCUMTLIHHBI

. B 3auernbix | B akangem. B actpos.
Bunsl yueOHoit paboThI
€IUHULIAX Yacax Yacax

0o

masi TPYAOEMKOCTh IMCHUILIHHBI 1O 2.0 7 54
y4eOHOMY IIaHy
Konrakthas pa6ora (KP): 0,88 32 24
Jlexuun (Jlek) 0,44 16 12
[Ipaktuueckue 3ausarus (113) 0,44 16 12
CamocrositenbHas padora (CP): 1,12 40 30
CamocrosiTelbHOE ~ HU3YYEHHUE  Pa3/IeiioB 1,12 40 30
JUCIATLTAHBI
Buja kouTpoJisi: 3a4er / 3k3aMeH - 3auer 3ader

5. TPEBOBAHMS K YCJIOBUSAM PEAJIN3AIIUU TPOT'PAMMbBI BAKAJIABPUATA

5.1 TpeGoBaHusi K KaIPOBOMY 00ecCIeYCHUI0

KanpoBoe obecrnedenue mporpaMMmbl OakaiaBpuara cooTBETCTByeT TpeboanusM DPI'OC
BO:

— peanu3aunuio IporpamMmbl OakanaBpuata OOECIEYMBAIOT HAy4HO-TIEAArOTHUECKUE
paOOTHUKM YHHBEPCHUTETA, a TAKXKE JIMLA, IIPUBJIEKAEMbIEC K pealn3alliy IporpaMMbl OakagaBpuaTa
Ha YCJIOBMSIX I'PaXkJ1aHCKO-IIPaBOBOI'O J0I0OBOPA;

— KBamM(UKALUSA PYKOBOIAIIMX M HAYYHO-NEAATOTMYECKUX PAOOTHUKOB YHHBEPCHUTETA
COOTBETCTBYET  KBaJIM(PHUKALMOHHBIM  XapaKTEPUCTHUKAM,  YCTaHOBIEHHbIM B  EnuHoM
KBAJTM(HUKAIIMOHHOM CIIPAaBOYHHMKE JOJDKHOCTEH PYKOBOAMTENEH, CIEHUAIUCTOB M CIyXKalluX,
paznene «KpamudpukanroHHbIE XapaKTEPUCTUKHU JTOKHOCTEH PYKOBOIUTENECH M CIIEHUAINCTOB
BBICIIETO  TPO(ECCUOHATBHOTO U JOMOJHHUTEIBHOTO MPOPECCHOHATBLHOIO  00pa3oBaHUM,
YTBEPKICHHOM IIpUKa30oM MUHHCTEPCTBA 3APaBOOXPAHEHUs U COLMAIIBHOIO pa3Butus Poccuiickoit
@enepanyu ot 11 suBaps 2011 r. Ne 11 (3apeructpupoBan MuHuCTEpCTBOM r0cTUIMHM Poccuiickoit
®eneparun 23 mapta 2011 1., peructpanuonnsiii Ne 20237) u npodeccoHalIbHBIM CTaHIAApTaM;

— J0Ji1  IUTaTHBIX  HAy4YHO-TIEJArOTMYECKUX  pabOTHUKOB (B  NPUBEACHHBIX K
IEJIOUMCIIEHHBIM 3HAYEHUSM CTaBOK) Oosee 50 NPOLEHTOB OT OOIIEro KOJUYECTBAa HAYUHO-
Me1arorMYeckuX pabOTHUKOB YHUBEPCHUTETA (aKaIeMUYEeCKHd OakanaBpuar);

— JI0JI1 HAy4YHO-TIEJAarorn4eckux paOOTHUKOB (B TMPHUBEIEHHBIX K IEOYUCICHHBIM
3HAYECHHUSM CTaBOK), MMEIOLINX YUYEHYIO CTENEHb U (WIHM) YUeHOE 3BaHUe, B OOILIeM YKCiIe HAYYHO-
MEeIarorMuecKux pabOTHUKOB, PEATU3YIOLINX porpaMMy OakaiaBpuara, 6ojee 60 IpOIEHTOB;

— JI0JI1 HAyYHO-TIEJAarorn4eckux paOOTHUKOB (B TMPHUBEIEHHBIX K IIEOYUCICHHBIM
3HAYECHUSM CTaBOK), HMMEIOLIMX O00pa3oBaHME, COOTBETCTBYIOIIEE MNPO(UII0 MpernosgaBaeMon
IUCLUMUIUIMHBL (MOIyJisl), B OOIIEM YHCJe HAy4YHO-IIEAArOTHYECKUX PAOOTHHUKOB, PEaTH3YIOLINX
nporpammy OakanaBpuaTa, COCTaBIIATH Oosee 80 MPOIEHTOB;
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— CpeAHErofoBoe  4YHCIO  MyOnukanmMidi — Hay4YHO-TIEJaroruuyeckux  pabOTHHUKOB
YHHUBEpPCHUTETa 3a MEPUOJ pealu3allii NporpaMMbl OakanaBpuara B pacdyere Ha 100 HaydHO-
MEIarOrMYECKUX PAaOOTHUKOB (B MPUBEACHHBIX K IEJIOYUCIICHHBIM 3HAYEHHUSM CTaBOK) IOJDKHO
COCTaBJIATH HE MEHee 2 B XKypHajaX, MHJIEKCHUpyeMbIX B 0azax nmaHHbIx Web of Science miu Scopus,
wiu He MeHee 20 B )KypHalax, WHAEKCUpYeMbIX B PoccuiickoM HHEKCe HAyYHOTO IIUTHPOBAHMS;

— nosis paOOTHUKOB (B NMPHUBENEHHBIX K IIETOYHCICHHBIM 3HAUCHHUSIM CTaBOK) M3 YHCIA
pyKoBouTeneil 1 pabOTHUKOB OpraHU3alHid, JesITeIbHOCTh KOTOPHIX CBSA3aHA C HAIPABICHHOCTHIO
(mpocunem) peanuszyemoil mporpamMmbl OakanaBpuara (MMEIOIIUMX CTaX pabOTbl B JIaHHOU
npodecCHOHATBHON 00JIacTH HE MeHee 3 JeT) B o0meM uucie pabOTHUKOB, PEaTH3YIOLINX
nporpammy OakanaBpuata, He 6osee 10 mporeHTOB.

— olmiee pyKOBOACTBO HAy4yHBIM COAEpP)KaHHMEM IporpamMmbl  OakanaBpuara
OTIpEJICIICHHON HAINpaBJIEHHOCTH (MPOQUIIsL) OCYIIECTBISIECTCS IUTATHBIM HAay4YHO-TIEJaroru4ecKuM
pabOTHUKOM OpraHU3aIMH, WMEIOIIMM YYEHYIO CTEleHb, OCYIIECTBISIOIIMM CaMOCTOSATEIbHbIC
HAYYHO-HMCCJIEIOBATEIbCKHE IMPOEKThl M YYACTBYIOIIMM B OCYIIECTBICHHH TAaKHX IPOEKTOB IO
HanpaBJiICHUIO (MPO(UII0) MOATOTOBKH, HWMEIOIIMM €XEroJHbIE IyOJUKAIlMH 10 pe3yJbTaTaM
yKa3aHHOM Hay4YHO-HCCJIEOBATEIbCKON JESATeIbHOCTH B BEAYIIMX OTEYECTBEHHBIX M (MJIH)
3apyOeKHBIX PELEH3UPYEMbIX HAyUYHBIX JKypHaJaX M H3/JaHUSAX, a TaKXkKe OCYIIECTBISIOIINM
©XKErOJHYI0 anpoOanuio pe3ylbTaTOB YKa3aHHOM Hay4YHO-HCCIEI0BATENbCKON NESTENbHOCTH Ha
HAIIMOHAJBHBIX U MEKIYHAPOIHBIX KOH(EPEHIUSX.

5.2 MarepuabHO-TeXHHYECKOe o0ecneyeHue

MarepuanbHO-TeXHUYEeCKass ~ 0a3a  yHMBEpCHTETa  COOTBETCTBYET  JCHCTBYIOIIUM
NPOTHBOMOXKAPHBIM  IpaBWJaM M HOpMaM M o0ecre4yrBaeT MpPOBEACHUE BCEX BHUIOB
JUCLUUIUIMHADHOW M MEXIUCLUUIUIMHAPDHOM  MOArOTOBKHM, IIPAKTUYECKOM M HAY4HO-
HCCIIEI0BATENBCKOM PabOoThl 00yUaIOIIMXCs, TPETYCMOTPEHHBIX Y4EOHBIM TJIAHOM.

[TepeyeHbp MaTepHALHO-TEXHUYECKOTO OOECIEUEHHUs] BKIIOYAET: JIGKIIMOHHbBIE Y4eOHbBIE
ayauropuu  (00OpyIOBaHHBIE  BHUACONPOCKIMOHHBIM  O0OpYJIOBaHHWEM [UId  IPE3CHTAIlUH,
CpeACTBaMHU 3BYKOBOCIPOHM3BEACHUS, SKPAaHOM, U MMEIOIIUMH BBIXOJ B MHTEpHET), MOMEIICHUs
JUIS TIPOBEACHUSI CEMHHAPCKUX W MPAKTUYECKHX 3aHATHH (000pynoBaHHbIE y4eOHONH MeOesbio),
OoubroTeky (UMEIONIy0 pabouue KOMITBIOTEpHBIE MecTa [Uisi OakajiaBpOB, OCHAIICHHBIC
KOMIIBIOTEPAMH C JIOCTYIIOM K 06a3aM JaHHBIX M BBIX0/1I0M B MIHTEpHET), 1ab0paTopuu, OCHAIIICHHBIE
COBPEMEHHBIM  00OpYy/IOBaHHMEM JJs  BBIIOJHEHHS  HAYYHO-HCCIEIOBATEIbCKOH  paboTHl,
KOMIIBIOTEPHBIE KJIACCHI. [IpH MCIOIB30BAHMN JIEKTPOHHBIX M3AaHUN YHHUBEPCUTET 00ECIIeYHBAET
KaX/10r0 OOy4aromerocss BO BpeMsl CaMOCTOSATEIBHOW IOATOTOBKM pabOuYuM MECTOM B
KOMIIBIOTEPHOM KJIacce C BBIXOJOM B VIHTEpHET B COOTBETCTBHM C TPYIOEMKOCTBHIO H3y4aeMbIX
JTMCLUTUINH.

MarepuanbHo-Texuuueckoe obecneuenue OOIl  OakanaBpuara 10  HampaBJICHUIO
noarotoBkn 18.03.01 - Xwumwudeckas TexHOJOTHs, Npoduiab — XUMHUUECKas TEXHOJOTHUS
OuomarepuasoB, BKIIOYALT:

5.2.1. Obopyoosanue, neodxo0umoe 6 odpazoeamenbHOM npoyecce

Konbsl KpyriomoHHble, KOJOBI IJIOCKOAOHHBIC, Yamiku IleTpu, cTakaHbl XHMHUYECKHE,
BHCKO3UMETPHI, XOJIOAWIBHUKHU MpsIMbIE 1 0OpaTHbIe, BOpoHKa broxHepa, konba byHzena, 6ropeTku
JUIS TUTpPOBaHMs, Hacaaku Bropma, konObl KisiizeHa, Hacochkl BOJOCTPYHHBIC CTEKISIHHBIC,
HE00XO/IUMBIE PEAKTUBBI.

5.2.2. Yueono-naznaonwvie nocoous:
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OOpa3ipl  MarepuajgoB MEIUKO-OMOJIOIMYECKOro Ha3HAaYeHHs M U3JeNUd U3  HHX.
NnnrocTpaTUBHBIN MaTepHUaIl K Ay JUTOPHBIM 3aHATHSIM.

5.2.3. Komnviomepul, ungopmayuonno-meneKoMmMyHuKayuoHHvle cemu, annapamHo-
npozpammubsle u ayOuoeuU3yaibHvle CPeocmea:

IlepcoHanbHblE KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE mnpourpsiBareassMu CD u DVD,
IIPUHTEPAMU U INPOTPAMMHBIMU CPEICTBAMM; IIPOCKTOP; 3KpaH; ayAUTOPUS CO CTALMOHAPHBIM
KOMILIEKCOM OTOOpakeHUs! MH(DOPMAIMU C IJIEKTPOHHOTO HOCHUTEIIS; CKaHEp; JOKaJbHas CETh C
BBIXOAOM B MIHTEpHET.

5.2.4. Ileuammnovie u 31eKmponHble 00PA3086aMeENbHbIE U UHPOPMAUUOHHDLE PECYPChL:

HNubopManinoHHO-METOIUUYECKIE MaTEePHAIIBL: CIICIUATU3UPOBAHHAS JTUTEPATypa IO XUMHH
BBICOKOMOJICKYJISIDHBIX ~ COCIMHEHUH, OpraHu4ecKol XWMHH U  aQHAIUTUYECKOW  XHMHH
OPraHMYECKUX COCOUHEHHH, MOHOTrpaguu TO TMOJMMEpaM, UCHOIb3yeMbIM B  MEIHUKO-
OMOJIOTHYECKUX 00IaCTsIX.

DJNeKTpOHHBIE 00pa30BaTeNbHBIC PECYPCHl: 3JEKTPOHHBIE TPE3EHTAlMd K paszenam
JEKIIMOHHBIX TUCIMILUIMH (B CIIydae, €CH MPeTyCMOTPEHO UCIIOIh30BAHUE TIPE3eHTAUN pabouynMHu
porpaMMaMu JAUCIUIUINH) U y4eOHO-MEeTOANYEeCKHEe Pa3paboTKH KadeIpsl B 3JEKTPOHHOM BHUJIE.

5.3 YueOHO-MeTOAMYECKOE 00ecIIeueHue

JUia peanu3aluu OCHOBHOM 0OOpa30BaTEIbHOM IPOrpaMMbl MOATOTOBKM IO IpOrpaMme
Maructpatypsl mo HampasieHuto 18.03.01 Xwumundeckas TexHoJOTHs, Npoguiab XuUMHUUECKas
TEXHOJIOTUSI OMOMAaTepuasIoB, UCIONIb3YIOTCS (OHIBI yuyeOHOH, yueOHO-METOJUUECKOM, HAYyIHOMH,
NEPUOINYECKON Hay4HO-TEXHHUYECKOH muteparypbl MH)OpMaIMoHHO-OMOINOTEYHOTO IIEHTpa
(UBL) PXTY um. 1. . MenneneeBa u kadenp, yuaCTBYIOUIMX B pealn3alluil IPOrpaMMBbl.

Nudopmannonno-o6ubnnoreunsiii nentp PXTY um. . 1. MenneneeBa oOecrieuyuBaet
MHPOPMALIMOHHYIO  TMOJACPXKKY  pealu3alii  NpPOrpaMMbl,  COJIEHCTBYeT  NOATOTOBKE
BBICOKOKBAIM()UIIUPOBAHHBIX CIIELUAINCTOB, COBEPIICHCTBOBAHUIO YUYEOHOTO Ipolecca, HaAyYHO-
HCCIIEIOBATENIbCKONH pabOThl, CIIOCOOCTBYET Pa3BUTHIO MPOPECCHOHATBHON KYIbTYPBl OyIyIIEero
CTIELUANINCTA.

Crpyktypa u coctaB OubamoTedyHoro (oHIa COOTBETCTByeT TpeOoBaHusiM IlpumepHoro
nmonoxkeHuss o  QgopmupoBaHuu  (HOHAOB OUONMOTEKHM BBICHIETO Y4YEOHOTO  3aBEIACHUSA,
YTBEPXKICHHOTO MpuKazoM MunoOpHayku Poccun ot 27.04.2000 r. Ne 1246. UBL] ynuBepcutera
obecrieynBaeT 00y4aromuxcss OCHOBHON y4eOHOM, y4eOHO-METOAMYECKON U HayUYHO! JIUTEPaTyPOH,
HEOOXOIMMOW Il pealM3allid M KauyeCTBEHHOTO OCBOEHHUS MarucTpamu oOpa30BaTEebHOTO
npoliecca Mo BCeM TUCIUIUITMHAM OCHOBHOM 00pa30BaTENIbHON MPOrpaMMbl MTOJITOTOBKH MarucTpOB
no HampasineHuto 18.03.01 Xumuueckass TeXHOJIOTHS, NPOQMWIb «XUMHUECKas TEXHOJOTHUS
OouomarepHuasoBy.

O6muit 06semM MHOTOOTpacieBoro houaa UBL] cocrasmsier 1 708 372 sk3.

@onx yueOHOM © y4yeOHO-METOAMYECKOW JIUTEPaTyphl YKOMIUIEKTOBAH IEYaTHBIMHU
U3JIaHUSAMU U3 pacueTa He MeHee 50 dK3eMIUIpOB KaKJI0ro W3 M3JaHUIl OCHOBHOH JUTEpaTYpHl,
NEPEeUYHCICHHONM B pabouux NporpaMMax AUCHUIUIMH (MOAynel), NpakTUK, U HE MeHee 25
HK3EMIUIIPOB JIOMOTHUTEIbHOM uTeparypbl Ha 100 oOyyaromuxcs.

@oHA  JONMOTHUTEIBHOH JUTEpaTypbl BKIIOYACT IOMHUMO Y4eOHOH JUTepaTypbl
ounmanpHele, CcHpaBOYHO-OMONMOrpaduyecKre, CHEIMAIU3UPOBAHHBIE OTCYECTBEHHBIE U
3apyOexHbIe IEPUOANYECKIE U MHPOPMAITMOHHBIC U3/IaHUS.

NnpopmaninoHHO-OMOMMOTEUHBI  IEHTp  00ecreunBaeT CaMOCTOATENbHYI0 — paboTy
MarucTpoB B YHTAJIBHBIX 3aJIaX, MPEJOCTAaBIAA UIMPOKHHA BHIOOP JMTEPATyphl MO AKTyaJlbHBIM
HampaBJICHUSAM, a TakXke oOecrmeynBaeT JOCTyn K MpodeccHoHaNnbHBIM 0a3aM JaHHBIX,
MH(POPMALMOHHBIM, CIIPABOYHBIM U IIOMCKOBBIM CUCTEMAaM.
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Kaxaprii oOyuaromuiicss o0ecriedeH CBOOOTHBIM JIOCTYIIOM U3 JFO0OM TOYKH, B KOTOPOI
UMeeTCs AOCTym K ceTh MHTepHeT, K anekTpoHHo-0nbnnoreynoi cucteme (ObC) YHuBepcurera,
KOTOpPast COJEPKUT Pa3IUYHbIC U3/IaHUS 110 OCHOBHBIM M3Y4aeMbIM AMCLUUILUIMHAM U C(HOPMHUPOBAHA
TI0 COTJIACOBAHUIO C MPaBO0OIaIaTeNIIMU YUeOHON M y4eOHO-METOIMYECKOM TUTEpaTyphl.

Hns  Ooysee  MOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOIMOrpaduyeckoro  u
uHpopMannoHHoro obcmyxuBanus B WBI[ peanu3oBaHa TeXHOJOTHs 3JIEKTPOHHOM TOCTaBKU

JOKYMEHTOB.

DJIeKTPOHHbIe HH(OPMAaIMOHHBIE pecypchl, HCIOJIb3yeMble B poiecce 00y4eHust

Ne ONEeKTPOHHBIN PexBusntel forosopa (Homep, XapakTrepucTuka OUOINOTEYHOTO
pecypc JlaTa 3aKJII0YEHNUs, CPOK ¢doHIa, JOCTYI K KOTOPOMY
nencTBus), cchliika Ha calt ObC, MPEIOCTABIISIETCS JOTOBOPOM
CyMMa JJIOTOBOpa, KOJIMYECTBO
KJIIOUEH
OBC «Jlanb» IIpuHaIEKHOCTD - CTOPOHHSAA DNeKTpOHHO-OMOMHOTEeYHAS
PexBusuthl forosopa - OO0 cucteMa uzgarenbcrsa "Jlanp" —
«M3natenscTBO «JlaHb», TOTOBOP | pecypc, BKIIOYAIOUIHNA B ce0s Kak
Ne29.01-3-2.0-827/2018 JNEKTPOHHBIE  BEPCUU  KHUT
ot 26.09.2018 . BEAYIINX U3AaTEIbCTB yUeOHOH U
Cymma norosopa — 357 000-00 HAay4yHOM JsuTepaTrypsl (B TOM
C «26» cents16ps 2018r. mo «25» | uncie YHUBEPCUTETCKUX
ceHTs10ps 2019r. W3/1aTENbCTB), TaK u
cbuika Ha cat ObC — 3JIEKTPOHHBIE BEPCHUH
http://e.lanbook.com NEPUOIMYECKUX  M3JAaHUM 10
KonndecTBo Kitoueif - 1oCTym Uil | pa3iuYHbBIM ~ O0JIACTSIM ~ 3HAHUH.
Bcex nonb3oBareieil PXTY ¢ OBC «JIAHb» npenocraBusier
T000T0 KOMITBIOTEpA. MOJIb30BATENSAM MOOUIIBFHOE
npuioxenue 111 i0S u Android,
B KOTOPBIX  HMHTETPUPOBaHbI
OecrutaTHbIe CEPBUCHI ISt
HE3pSYNX CTYJIEHTOB u
CUHTE3aTOp PEUH.
Konnexknun: «Xumus» - u3a-a
HOT «XHUMUA» - u31-Ba
JlaGopatopus 3HaHUH, «XHUMHA»
- m3a-sa «JIAHby», «Xumusa»-
KHUTY (Kazauckuii
HallMOHAJILHBIN
IIpuHaUIeKHOCTD - CTOPOHHSA HCCIIEI0BATEbCKHI
PexBusuthl goropopa - 000 TEXHOJOTMYECKUM YHUBEPCUTET),
«M3matenscTBO «Jlauby, qoropop | «XUMHUD) - n3n-Ba
OBbC «JIAHb» No 33.03-P-2.0-1775/2-10 OU3BMATIINT, «MudopmaTika
ot 26.09.2019r. - u3a-a "Jlanp", HannonanbHbIN
Cymma oroBopa — 642 083-68 OTKpBITEIH
VYuusepcurer"UHTYUT",
C «26» cenTsaopa 2019r. no "MHKEHEPHO-TEXHUICCKIE
«25» cenTaops 2020r. Haykn'" n3a-sa "Jlans"
Ccpuika Ha caiit ObC —
http://e.lanbook.com
Koi4ecTBo KiIIoUei - 0CTyII JIs Komnexknun: «Xumus» - H30-Ba
Bcex nousb3oBareneit PXTVY ¢ HOT,
JTF06Or0 KOMITBIOTEPA. «Xumust» - uszn-sa Jlabopatopus
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3HAHUM, «XHUMHSI» - HW310-Ba
«JIAHb»,

«Xumusi»-KHUTY (Kazanckuit
HalMOHAJILHBIN
HCCIIeJ0BaTEIbCKUM
TEXHOJIOTUYECKUN YHUBEPCUTET),
«XHUMUI» - u3J-Ba
OU3BMATIINT, «MudopmaTka
- U31-Ba «JIAHb»,
HanuonanbHbIN OTKpBITHIA
YHuBepcUurer «AHTYUT»,
NHXeHEepHO-TEXHUYECKHE
HayKku" u31-Ba «JIAHb»,
«TeopeTnueckass MexaHUKa» U3[I-
Ba «JIAHb», DOxoHomuka u
MEHEPKMEHT» u3/-Ba JlalmkoB u
K. A Ttaxxke oTneabHblEe W3TAHUS

B COOTBETCTBHHU C J[oroBOpoMm.

DJNEKTPOHHO - [TpuHaaneXHOCTh — COOCTBEHHAsI | DIEKTPOHHbIE BEPCHU YUEOHBIX U
OoubimoreyHas PXTY. Hay4YHBIX U3JJaHUI aBTOPOB
cuctema HWBI] Ccouika Ha caiit 9bC — PXTY mo Bcem OOII

PXTY um. http://lib.muctr.ru/

J.1.Menneneesa Jloctyn miid nomnb3oBarenen

(ma 6aze AUBC PXTY c mro6oro koMmeroTepa.

«HpOucy)

Nudopmannonno- | [IpuHaIeKHOCTh CTOPOHHSIS. OnexTpoHHas 6ubnuoreka
CIIpaBOYHAs PexBusntel koHTpakTa — OO0 HOPMAaTUBHO-TEXHUYECKUX
cucTema «MHOOPMIIPOEKT», kontpakt | u3ganuii. Cogepxur 6onee 40000
«TEXOKCIIEPT» | Ne111-142DA/2018 or HallMOHAJIBHBIX CTAHAAPTOB U JIp.
«Hopwmsl, npaBuna, | 18.12.2018 r. HT/[

CTaHJApTHI Cymma norosopa — 547 511 py®.

Poccun». C «01» suBaps.2019 r. mo «31»

nexadps 2019 r.

Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KomanuectBo Katoueh — 5
TUIEH3UH + JIOKaTbHBINA JOCTYT C
koMnbroTepos MBI
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OneKTpoHHas

IIpuHaUIeKHOCTE — CTOPOHHSA

B OB/l nocTynHbI 2JIEKTPOHHBIE

6ubimoreka PexBusutel norosopa — PI'b, BEpPCHUM UccepTalnii
JquccepTanuin Horosop Ne 29.01-P-2.0- Poccutickoii ['ocynapctBeHHON
(OB). 826/2018 ot 03.10.2018 r. OoubmoTeKu:
CymmMma norosopa - 299130-00 ¢ 1998 rona — no
C «15» okTs10pst 2018 1. M0 «14» | cCEMATBHOCTSIM:
moas 2019 r. "DKOHOMUYECKUE HAYKH",
Ccpuika Ha caiit 9bC — "FOpuanueckue Hayku'",
http://diss.rsl.ru/ "Ilemaroruueckue Hayku'" U
Konnuectso xiroueii — 10 "[Icuxonoruueckue Hayku'";
munensuit + pacneyarka B UBLI. | ¢ 2004 roxa - no Bcem
CIELMATIBHOCTSM, KpOME
MeIULUHBI ¥ (papmanuy;
¢ 2007 roza - o BceM
CMEUUANBHOCTSM, BKIIIOYAs
paboThI TTO METUITUHE U
dapmanmu
9bC «HayuHno- [IpuHaIeKHOCTD — CTOPOHHSA DNEKTPOHHBIE BEPCHUHU
JJIEKTPOHHAS PexBusutel norosopa — OO0 MIEPUOUYECKUX U
OnoIMoTeKA «PYHOb», norosop Ne 29.01-P- | Henmepuoanueckux u3aaHuii mo

eLibrary.ru».

2.0-1020/2018 ot 07.12.2018 .
Cymma norosopa - 934 693-00

C «01» suBaps 2019 1.

o «31» nexabps 2019 r.
Ccpuika Ha cailT —
http://elibrary.ru

KonunuecTtBo kirouel — 1octyn
s nonb3oBareneit PXTY mo ip-
aJipecaM HeorpaHH4YeH

Pa3JIMYHBIM OTPACIIAM HAYKH

b1 BUHUTHU
PAH

IIpuHaUIeKHOCTE CTOPOHHSS
Horoop Ne 5]1/2018 ot

01.02.2018 .
CymmMma norosopa - 24000-00
C «02» depans 2018 r.

mo «05» mast 2019 r.

CchlJIKa Ha calT-
http://www.viniti.ru/
KomnyectBo Kiarouen —
JIOKAJbHBIN 1OCTYN ISt
noJsib3oBatenet PXTY B UBI]
PXTY

Kpynueitmass B Poccun  6a3
JaHHBIX  TI0  E€CTECTBEHHBIM,
TOYHBIM U TEXHHUUYECKUM HayKaM.
Bxmouaer  marepuanslt  PXK
(PedeparuBnoro KypHaua)
BUHUTU c¢ 1981 r. OOwmi
oobem BJ[ - Oomee 28 MmiH.
JOKYMEHTOB
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7. CrpaBoy4HoO- [TpuHaANEKHOCTH CTOPOHHSI, CrpaBo4HO-IIpaBOBasi cCHCTEMa
npaBoBas cuctema | JloroBop Ne 45-702A/2018 ot I10 3aKOHOJATENIbCTBY
«Koncynprant+», | 09.07.2018 r. Poccuiickoit @eneparuu.

C «10» nrons 2018 .

1o «09» urons 2019 r.

Ccbuika Ha caiT-
http://www.consultant.ru/
Konnuectso xmroueii — 50
MOJIb30BATEIBCKHUX JIMIEH3HH 110
ip-aapecam.

8. CrpaBo4HoO- [TpuHaANEKHOCTH CTOPOHHSIS ["apant — crpaBOYHO-TIpaBOBast
npaBoBas cuctema | [loroBop Nel45-188DA/2018 r. CUCTEMA I10 3aKOHOAATEIILCTBY
“I'apanT» ot 28.01.2019 1. Poccuiickoit @enepanuu.

C «28» suBaps 2019 1.
1o «27» auBaps 2020 r.
Ccbpuika Ha cailT —
http://www.garant.ru/

Cymma norosopa - 512000-00
Konnuectso xiroueii — 50
MOJIb30BATEIBCKHUX JIMIEH3HH 110
ip-agpecam

9. W3narenscTBO [TpuHaANEKHOCTH CTOPOHHSISL. Kounexmust x&ypHaaoB 1o BceM

Wiley HanwmonansHas moamucka 00acTSIM 3HaHHH, B TOM YHCIIE
(MunoOpnayku+ I'TTHTB) U3BECTHBIC KyPHAJIBI 110 XUMUH,
CyO0au1eH31OHHBIN JOTOBOP MaTepHaIOBEICHHIO,
NeWiley/130 ot 10.10.2019 . B3pPBIBYATHIM BEIIECTBAM U JIP.

C «01» suBaps 2019 1. o
«31» nexadps 2019 1.

Ccbpuika Ha cailT —
http://onlinelibrary.wiley.com/
KonngecTBo kimtoueit - noctymn s
nons3oBareneit PXTY mo ip-
ajzipecaM HEOrpaHHYECH.

10. QUESTEL ORBIT | ITpuHagiekHOCTh CTOPOHHSIS. ORBIT sBngercs 17002 IBHBIM
HanmonaneHas noanucka OTIEPATUBHO OOHOBIISIEMBIM
(MunoOpnayku+ I'TTHTB) [TaTEHTHBIM [IOPTAIIOM,
CyO0au1eH31OHHBIN JOTOBOP MO3BOJISIOIIMM  OCYLIECTBIISTh
Ne Questel/130 ot 05.09.2019 . MOUCK B TIEpeYHE 3asiBOK Ha
C «01» suBaps 2019 1. [0 | NaTEHTHI, [IOJIyYEHHBIX,
«31» nexadbps 2019 1. NPUOIIU3UTENBHO, 80-
Ccplnka Ha cailT — NAaTCHTHBIMU  YUPEKICHUSIMHU B
http://www.questel.orbit.com pa3NUYHBIX CTpaHax MUpa H
KonungectBo kimoueit — goctyn MIPEOCTaBICHHBIX IPAHTOB.

s nonb3oBareneit PXTY mo ip-
ajipecaM HeOrpaHUYEH.

11. ProQuest [IpuHaUIEKHOCTD CTOPOHHSIS. basa nanneix ProQuest
Dissertation and HanmonanpHas noanucka Dissertation & Theses Global
Theses Global (Muno6puayku+ ['TTHTB) (PQDT Global) aBTopuTeTHast

CyO0au1eH31OHHBIN JOTOBOP
Ne ProQuest/130 ot 09.10.2019 1.
C «01» suBaps 2019 r. mo «31»

KOJUIEKIHA 13 Oojee 3,5 MIIH.
3apyOeKHBIX TUCCEPTALIUH,
6osee 1,7 MITH. U3 KOTOPBIX
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nexabdps 2019 r.
CchlUIKa Ha CalT —
http://www.proquest.com/products

-services/pgdtglobal.html
KomnuecTBO Katouer — JOCT

yn juis nosb3oBareneit PXTY no
ip-aipecaM HeorpaHHYEH.

MMpEACTABJICHBI B ITIOJTHOM TCKCTC.

12. American [IpuHaUIeKHOCTD CTOPOHHSIA. Konnekuus xypHaJloB IO XMMHH

Chemical Society HaunonaneHas noanucka 1 xumudeckoi texnonorun Core
(Muno6pnayxu+ I'TTHTB) + wu3maTenscTBa American
CyO0au1eH31OHHBIN JOTOBOP Chemical Society
Ne ACS/130 ot 25.10.2019 1.

C «01» urons 2019 . 1o
«31» nexadps 2019 1.

Ccpuika Ha cailT —
http://www.acs.org/content/acs/en.
html

KonunuecTBo kirouel — 1octyn
s nonb3oBareneit PXTY mo ip-
ajipecaM HeOrpaHUYEeH.

13. American Institute | [IpuHaI€XHOCTh CTOPOHHSIS. Konnekuus xypHasloB 1O

of Physics (AIP) HamumonansHast moamnucka TEXHUYECKUM M €CTECTBEHHBIM
(MunoOpnayku+ I'TTHTB) HayKaM U31aTesIbCTBa
CyO0au1eH31OHHBIN JOTOBOP AMEpUKaHCKOIO0 UHCTUTYTa
Ne AIP/130 ot 24.10.2019 . ¢uzuku (AIP)
C «01» urons 2019 . 1o
«31» nexadps 2019 1.
Ccpuika Ha cailT —
http://scitation.aip.org/
KonunuecTBo kirouel — 1octyn
s nonb3oBareneit PXTY mo ip-
ajipecaM HeorpaHHYeH.

14. ba3za nanHbIX [IpuHaUIeKHOCTD CTOPOHHSIS. CtpyKTypHO-XUMHUECcKas 6aza
Reaxys u Reaxys HannonanpHas noamnucka naHHBI Reaxys BkiItouaeT B ce0st
Medicinal (Muno6pnayxu+ I'TTHTB) CTPYKTYpHYIO 0a3y JTaHHBIX
Chemistry CyOnmuiieH3nOHHBIN JOTOBOP XUMHUYECKUX COCTUHEHUMN U UX
Komnanum Elsevier | Ne Reaxys /130 ot 10.10.2019 r. 9KCIIEPUMEHTAJIbHBIX CBOWCTB,

pedepaTuBHyIO 623y

C «01» urons 2019 . 1o JKYPHAJIbHBIX U ITATEHTHBIX

«31» nexadps 2019 1. nyOnukanui, 6a3y XMMUYECKHX

Ccpuika Ha cailT — peakiuii ¢ pyHKIueH

https://www.reaxys.com/ MOCTPOCHHUS IJIaHa CUHTE3A.

KonunuecTBo kirouel — 1octyn Paznensr 6nonoruyecku

s onb3oBareneit PXTY 1o ip- | akTUBHBIX COSTMHEHUH,

ajzipecaM HeOrpaHHYECH. OMOJIOTUYECKUX MUIIICHEH,
(apMaKoJIIOTHYECKUX CBOIMCTB
XUMHUYECKUX COeMHEHUN Reaxys
Medicinal Chemistry siBnsieTcs
KpymHeifmeit B Mupe 6a3oi
JTAHHBIX.

15. | Scopus [TpuHaANEKHOCTH CTOPOHHSISL. MyabTUINCIUTUTMHAPHAS

HamumonanbHas mmoamnmucka

pedepaTuBHas U
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(Muno6pnayxu+ I'TTHTB)
CyOnmuiieH3nOHHBIN JOTOBOP

Ne Scopus/130 ot 09.10.2019 1.
C «01y» mrong 2019 1. 1o
«31» nexadbps 2019 1.

CchlIKa Ha calT —
http://www.scopus.com.
KonnuecTBo kirouel — 1octyn
s nonb3oBareneit PXTY mo ip-
aJipecaM HEOTpaHUYCH.

HayKOMeTpuieckas 0a3a qTaHHBIX
m3narensctBa ELSEVIER

16. Pecypcel [IpuHaUIeKHOCTD CTOPOHHSIS. OTKpBIT AOCTYI K pecypcam:
MEXKTYHAPOIHOM HamumonanbHas mmoamnmucka WEB of SCIENCE —
KOMITAaHUH (Muno0pnayku+ I'TTHTB) pedepaTuBHas U
Clarivate Analytics | CyOnuIeH3HOHHBIN 10TOBOP HayKOMeTpHuueckas 6a3a JaHHBIX.
Ne WoS/130 ot 05.09.2019 1. MEDLINE — pedeparuBnas 6aza
C «01» ssuBaps 2019 r. o JAHHBIX 10 MEIUIIUHE.
«31» nexadps 2019 1.
Ccpuika Ha cailT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b
UatOlJ&preferencesSaved=
KonunuecTtBo kirouel — 1octyn
s nonb3oBareneit PXTY mo ip-
ajipecaM HeOrpaHHYEeH.

17. | Royal Society of IIpuHaI€KHOCTH CTOPOHHSIS. Kiug BriIoudaeT 44 KypHana.
Chemistry HanumonanpHas nognucka Temaruxka: OpraHuyeckas,
(Koponesckoe (Muno6pnayxu+ I'TTHTB) aHaJIMTUYECKasl, ¢busnueckas
XMUMHYECKOe CyO0au1eH31OHHBIN JOTOBOP XUMUS, onoxumus,
00I1IeCTBO Ne RSC/130 ot 08.10.2019 . AJIEKTPOXUMHUS, XUMHUYECKHE

C «01» suBaps 2019 1. II0 | TEXHOJIOTHUHU.
«31» nexadps 2019 1.

Ccbpuika Ha cailT —

http://pubs.rsc.org/

KonngectBo kimtoyeit - noctymn s
nomnb3oBareneit PXTY mo ip-

ajipecaM HeOrpaHUYEeH.

18. DNEeKTPOHHBIE [IpuHamIe)KHOCTH — CTOPOHHSAS [TomHOTEKCTOBAS KOJUIEKLIHS
pecypchl HanmonaneHas noanucka 3JIEKTPOHHBIX KYPHAJIOB
U3/1aTeIIbCTBA (Munob6pHayku+POON) Springer 1o pa3nu4HBIM
SpringerNature HNudopmannoHHoe MUchMO OTpaciiiM 3HaHUH.

PO®U Ne 809 ot 24.06.2019 1.

C «01» suBaps 2019 1.

o «31» nexabpst 2019 r.

Ccbuika Ha calT
http://link.springer.com/
KonmuecTBo imrodei - 1oCTy ais
nosnb3oBareneit PXTY mo ip-
azipecaM HEOTpaHUYCH.

[TonHoTekcTOBBIE 85 KypHAJIOB
Nature Publishing Group
Konnekuus HayqHbIx
MIPOTOKOJIOB 110 Pa3IHYHBIM
OTpacysiM 3HaHU# Springer
Protocols

Konnekuus Hay4HbIx
MaTepHayoB B 001acTu
($U3NIECKUX HAYK U
WHXUHUpUHTA Springer Materials
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(The Landolt-Bornstein
Database)

[TonHbIN OCTYII K CTATUYECKUM
Y TMHAMHYECKUM CIIPABOYHBIM
U3IaHUSIM 110 JI000H TeMe
PedeparuHas 6a3a 1aHHBIX 110
YUCTOM U NMPUKIATHON
MatemaTuke ZbMATH

Nano Database

19. ba3za nanHbIX [IpuHaUIeKHOCTD CTOPOHHSIS. der — TIOHMCKOBBI  CepBUC,
SciFinder HanwmonansHas moamucka o0ecIeunBaroIni
KOMITAaHUH (Muno6pnayxu+ I'TTHTB) MHOT'OACIIEKTHBIM  TIOMCK  KakK
Chemical Abstracts | CyOnuiieH3HOHHBIH 10TOBOP oubnuorpaduyeckont
Service Ne CAS/130 ot 23.10.2019 1. uHpopManuy, TaK u
C «01» suBaps 2019 1. uHpOpMALlUM TIO0 XHUMHYECKUM
o «31» nexabps 2019 r. peakuusm, CTPYKTYPHBIM
Ccplnka Ha cailT — COCAMHEHUSIM U TIaTEHTaM.
https://scifinder.cas.org OcHOBHasi TeMaTUKa OOUIMPHOTO
KonungectBo kimoueit — noctyn MIOUCKOBOTO MacCHBa — XHUMHUS, a
s onb3oBareneit PXTY mo ip- | Takke psifi CMEXHBIX JUCIUTLIINH,
ajzipecaM U MepcoHaTbHON TaKUX KaKk MaTepHuajoBeCHUE,
pErucTpalum. oMoxuMua U OHOMEOUIIMHA,
¢dapmakosorus, XUMHYECKasI
TEXHOJIOTHUs, (U3UKa, TEOJIOTHs,
METAJUIyprHsl U APYTHE.
20. | U3parenscTBO IIpuHaI€KHOCTH CTOPOHHSIS. lom Collection» —
Elsevier na HanumonansHas moamucka IMOJIHOTEKCTOBAS KOJIIEKIIHUS
iargopme (Muno6pHayku+ PODU) JJIEKTPOHHBIX JKYPHAJIOB
ScienceDirect NudbopmannoHHoe TUCHMO uznatenberBa Elsevier mo

PODU Ne ucx.- 1294

ot 09 10 2019 r.

C «01» suBaps 2019 1.

o «31» nexabps 2019 r.
CchlIKa Ha calT —
https://www.sciencedirect.com
KonunuecTBo kirouel — 1octyn
s nonb3oBareneit PXTY mo ip-
ajpecam.

Pa3IMYHBIM OTPACTISIM 3HAHUH,
BKITIOYaromas He mexnee 2000
HAUMEHOBAHHA IEKTPOHHBIX
KYPHAJIOB.

lom Collection eBook collection»
— coxaepxut 6onee 5 000 xHUT
10 24 paznu4HbIM IPEIMETHBIM

obacTsam €CTECTBCHHBIX,
TEXHUYECKUX U MEIUIUHCKHX
HayK.

n k apxuBaMm 2014-2018rr.
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21.

9BbC «Jlaup»

IIpuHaUIeKHOCTD - CTOPOHHSA
PexBusutel norosopa - OOO
«3narenscTBO «JlaHb», 1OrOBOP
Ne29.01-3-2.0-1299/2018

o1 06.03.2019 .

C «06» mapra 2019r.

no «25» cenrsiops 2019r.
Ccbuka Ha cailit ObC —
http://e.lanbook.com

Cymma norosopa — 73 247-39
KonunuecTtBo kirouel - 1octyn ais
Bcex nousb3oBareneit PXTVY ¢
J110060T0 KOMITBIOTEPA.

€CTCCTBCHHO-
TCXHUYCCKUM

KUUS  KHUT  TI0
HaYYHBIM "
OTpacisiM HayKaM.

22

ABC «IOPAUT»

IIpuHaUIeKHOCTD - CTOPOHHSA
PexBusuThl gorosopa — 000
«DIJIEKTPOHHOE U3aTEIbCTBO
FOPAWT», Jlorosop Ne Ne29.01-
3-2.0-1168/2018

or 11.01.2019 1.

C «11» suBaps 2019 r. mo «»10»
auBaps 2020 r.

Ccouika Ha cailt OBbC -
https://biblio-online.ru/

Cymma norosopa — 220 000-00
pyo.

KonunuecTtBo kirouel - 1octyn ais
Bcex noJibzoBareneii PXTY ¢
T0060T0 KOMITBIOTEPA

poHHass OWONMOTEKa BKJIIOYAET
6onee 5000  HaMMeHOBaHMU
yu4eOHUKOB U Y4EOHBIX MOCOOHIA
[0 BCEM OTpacisiM 3HAHUWU IS

BCEX YPOBHEU
npodeCcCHOHATHLHOTO
o0pa3oBaHUs oT BEAYIINX

HAYYHBIX IIKOJ C COONIO/IEHUEM
tpeboBanuit HOBEIX PI'OCoB.

becrutatHble apXUBHBIE KOJICKIMH, IpUoOpeTeHHbIe MUHOOPHAYKH [ BY30B.

Apxu UsnarenbpctBa American Association for the Advancement of Science.llaker «Science

Classicy» 1880-1996

Apxu Usnarensctea Annual Reviews. [Taker «Full Collection» 1932-2005

Apxus nznarenbcrtsa Macruryra dusuku (Benukoopuranus). [Taker «Historical Archive 1874-

1999y ¢ mepBOro BBEINYCKA KaXKIOr0 KypHaia mo 1999, 1874-1999

Apxus nznarenpcrsa Nature Publishing Group. [Taker «Nature» ¢ mepBoro BbIOYCKA IIEPBOLO

"Homepa 1o 2010, 1869-2010

Apxus n3narenpctea Oxford University Press. ITaker «Archive Complete» ¢ 11epBoro BhIITYCKa

Kaxaoro >xypHaiua mo 1995, 1849-1995

Apxus nznarenscra Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ nepBoro Belmycka

Kaxkaoro sxypHaiua mo 1998. 1890-1998

Apxus n3narenscrsa Taylor & Francis. Full Online Journal Archives. ¢ nepBoro BeIIyCKa KaXKA0ro

skypHasia mo 1996, 1798-1997
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Apxus nznarenscra Cambridge University Press. [Taker «Cambridge Journals Digital Archive
(CJDA)» ¢ iepBoro BeIIycKa Kaxaoro xypHaia mo 2011, 1827-2011

Apxus xypHanoB Koposesckoro xummueckoro ooiectsa(RSC). 1841-2007 ApXuB KOJUIEKIIUU
JKYPHAI0B AMEpUKAHCKOro reodusnyeckoro corosa (AGU), npeaocrasiisieMblil M31aTEALCTBOM
Wiley Subscription Services, Inc. 1896-1996

10.

11.

BbecrutatHble ouiansHble OTKPBITHIE pecypchl MIHTepHeT:

Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6wvenunsier 6onee 10000 HaydHBIX )KYPHAIOB MO Pa3IMYHBIM OTPACISAM 3HAHUH (OKOJO 2
MUJUTHOHOB ctateit) uzl34 crpan mupa.

Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pasmemeno 6osnee 3000 KHUr MO Pa3TUYHBIM OTpacisM 3HAHWN, MPEIOCTABICHHBIX 122
HAYYHBIMH U3/1aTeILCTBAMH.

BioMed Central https://www.biomedcentral.com/

baza nmannbix Brmouaer Oonee 300 peneH3MpYeMBIX >KypHAJIOB MO OMOMEIHMIMHE, METUIMHE U
€CTECTBEHHBIM HayKaM. Bce craThy, pasmelieHHbIe B 0a3e, HaXOAATCSA B CBOOOJHOM JIOCTYTIE.
DNeKTpOHHBIN pecypc arXiv https://arxiv.org/

Kpynueiimum OecriiaTHeI apXuB  3JIEKTPOHHBIX HAyYHBIX MyONMKaLWi Mo pasnenam (pu3ukw,
MaTeMaTUKH, WH(GOPMATHKH, MEXaHUKH, acTpOHOMHHM U Ouomoruu. Mmeercs moapoOHBIN
TEMaTUYECKHI KaTaloT ¥ BO3MOXHOCTb ITOUCKA CTAaTEH 110 MHOXKECTBY KPUTEPHEB.

Komnexmus xypuanos MDPI AG http:// www.mdpi.com/

MHOTroAMCUMIUIMHAPHBIA ~ U(PPOBOM  M3OATEIbCKUM  pecypc, sBIsercs IuiaThopMon s
pELEH3UPYEMBbIX HAYYHBIX XYPHAJOB OTKphITOro noctyma, u3patroumxcs MDPI AG (baszens,
[IBefinapus). M3narensctBo BbimyckaeT Oosnee 120 pa3HOOOpa3HBIX 3JIEKTPOHHBIX KYPHAJIOB,
HaXOJSALINXCS B OTKPBITOM JIOCTYTIE.

W3narenscTBO ¢ OTKpBITBIM JocTynoM InTech http://www.intechopen.com/

IlepBoe u kpymHeiiee B MUpe U3AaTENbCTBO, MyOIHMKYyIOIIee KHUTH B OTKPBITOM JOCTYIIE, OKOJIO
2500 nayunsix u3nanuil. OCHOBHasI TeMaTHUECKasi HAPABJICHHOCTD - (U3UYECKUE U TEXHUYECKHE
HayKH, TEXHOJIOTMH, METUIIMHCKUE HAYKH, HAYKHU O KU3HU.

basa nannpix xumuueckux coequHennit ChemSpider http://www.chemspider.com/

ChemSpider — sTo GecratHas XuMu4eckasi 6a3a JaHHBIX, MPEIOCTABIAIONIAs OBICTPBIA JOCTYI K
O6onee yem 28 MWUIMOHaM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOW wHH(popmarmu. Pecypc
npuHanexutT KoponeBckomy xumudeckomy obmectBy BemukoOputanuu (Royal Society of
Chemistry).

Komnexnus xypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosutekuus )XypHajioB, B KOTOPBIX ITyOJUKYIOTCS OTYETHI O HOBBIX MCCIIEIOBAaHUAX B
00JIaCTH €CTeCTBEHHBIX HAayK M MEAMUUHBL. Bce XypHanasl  pa3MmeleHbl B CBOOOJAHOM JOCTYIIe
(Open Access), Bce CTaTbu NPOXOJIAT CTPOTOE HAYYHOE PELIEH3UPOBAHUE.

US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo mo mateHtam u ToBapHbIM 3Hakam CIIIA — USPTO — mnpenocraBnsieT cBOOOIHBIIM
JOCTYI K aMEPUKAHCKUM IMATeHTaM, OIyOJIMKOBaHHbBIM ¢ 1976 r. 1o HacTosIIee BpeMs.

Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TatenTts!l (MO0 maTeHTHBIC 3asBKU) Oosee 50 HAIMOHANBHBIX M HECKOJBKHUX MEXTYHAPOIHBIX
MATEHTHBIX OIOPO, B TOM 4HcIie ofHbIe TeKCThl nateHToB CIIIA, Poccuu, ®@pannuwn, Snonuu u ap.
denepanbHbIt UHCTUTYT IIPOMBIILITICHHOU COOCTBEHHOCTH (®UIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypest @PUIIC cBoboaHOTO N0CTYMA:

OnexrponHsle OroyuiereHu. zobperenus. [lonesnpie Moeny.

OTKpBITBIE peecTpbl POCCUHCKUX N300pETEHHI U 3aBOK HAa N300peTeHusI.

Pedepatsl poccHiickKuX MaTEHTHBIX JOKyMEHTOB 3a 1994-2016 rr.

[TonmHBIE TEKCTHI POCCUICKHUX MATEHTHBIX JOKYMEHTOB U3 MOCIEIHET0 O(QUIIMATHLHOTO OI0JIETEHS.
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5.4 KoHTpoJIb KauecTBa OCBOCHMS MPOrpamMmMbl 0akajsaBpuara. OueHoYHbIe CPeICTBA

KoHTponp kadecTBa OCBOCHHSI MPOTpaMMbl OakaiaBpuaTa BKIOYaeT B ceOs TEKyIIHid
KOHTPOJIb ~ YCTIICBAEMOCTH, MPOMEKYTOUYHYI0 U UTOTOBYIO (TOCYIapCTBEHHYIO HTOTOBYIO)
aTTeCTalUI0 00YyJIarOIIUXCSI.

Texymuil KOHTPOJIb yCTIEBAEMOCTH O0ECTIeUnBaET OLICHUBAHUE XOJa OCBOCHHS TUCITUTLINH
U TPOXOXKICHHUS TMPAKTHK, MPOMEXKYTOYHAs aTTecTalus OOyYaroImuXcs - OIICHUBAHHE
MIPOMEXYTOYHBIX W OKOHYATENBHBIX PE3YJBTATOB OOyUYEHHUS MO IUCIUIUIMHAM, MPOXOXKICHUS
MIPAKTHUK, BBIMOJTHEHUS HAYYHBIX UCCIICIOBAHHA.

@DOH/BI OLIEHOYHBIX CPEACTB BKIIOYAIOT: KOHTPOJIbHBIC BOMPOCH U TUIIOBBIC 3aaHUS IS
MPAKTUYECKUX 3aHATHH, KOHTPOJBHBIX padOT, 3a4€TOB W HSK3aMEHOB, NPUMEPHYIO TEMATHKY
pedepatoB, KypcoBbIX paboT; wuHBIE (OPMBI KOHTPOJS, TO3BOJSIONINE OICHUTH CTETICHb
c(hOpPMUPOBAHHOCTH KOMITETEHIINI oOydarommxcsi. OIIEHOYHBIE CpEACTBA IMPEJCTABICHBI B
pabourx mporpaMmmMax TUCITUTLINH.

locymapcTBeHHast WTOrOBas arTecTals OOYYaIOMIErocs sIBISETCS 00s3aTeNbHOM |
OCYIIECTBIISIETCS MOCIIE OCBOCHHSI TPOrpaMMbI OakaiaBpuaTta B OJTHOM oO0beMe. ['ocyaapcTBeHHas
UTOTOBAs aTTECTAIUS BKIIOYACT MMOATOTOBKY U 3AIIUTY BBITYCKHON KBATH()UKAITMOHHON paOOTHI.

6 PaGouyune nporpaMMbl TUCHUILINH

Paboune nporpaMMbl JUCIUTUINH:

HHOCTpaHHBIN SA3bIK

dunocodus

Hcropus

®dusnueckas KylabTypa U CIIOpPT

Maremaruka

WNndopmaruka

®dusuka

OO01as 1 HeOpraHUYECKask XUMHUS

9. Opranuyeckas XuMus

10. ®uznyeckas XUMus

11. KommounHast XxuMus

12. AHanuTHuecKas XUMHUs

13. UmxenepHas rpaduka

14. IlpukinanHas MeXaHuKa

15. DnexTpoTexHUKa 1 MPOMBIIIIEHHAs 3JIEKTPOHUKA

16. be3onacHOCTb KU3HEAEATEIBHOCTH

17. Ilpoueccel n annapaTbl XUMUYECKON TEXHOJIOTUN

18. O6mas xumMuueckast TEXHOIOT s

19. CucteMsl ynpaBiieHUs: XMMUKO-TEXHOJIOTMUYECKUMH ITPOLIECCaMu

20. OCHOBBI ’KOHOMHKH U yTIPaBJICHUS POU3BOACTBOM OMOMAaTEpUaAIOB

21. IlpaBoBeneHne B TEXHOJIOTHH OMOMaTEepHAIIOB

22. Teopust BEpOSTHOCTEH U MaTeMaTU4ecKasi CTaTUCTUKA B TEXHOJIOTUU OMOMaTepranoB
23. JJabopaTopHble pabOThI IO OPTaHUYECKON XUMHUU

24. JJabopaTopHBIi PAKTUKYM 10 MIPOIIEccaM H arnapaTtaM XMMUYECKONH TEXHOIOTHU
25. MoaenupoBaHUe XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB B TEXHOJIOIMU OMOMATEepHajIoB
26. JlabopaTopHbie pabOTHI 1O PUINIECKON XUMHH OMOMATEPHATIOB

27. Opranuyeckast XUMHs B TEXHOJIOTMH OMOMATEpHAaIOB

28. lHCTpyMeHTaIbHBIE METO (bl XMMUYECKOTO aHaJIM3a B TEXHOJIIOTUN OMOMaTepHalioB
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29. Dkonorusi B TEXHOJIOTMH OMOMAaTepHUaIoB

30. IlpoekTupoBaHue AeTaIei MAIIMH U allllapaToB B TEXHOJOTHMH OMOMaTEepHaioB

31. IIpoexkTrpoBaHKE MIPOLIECCOB U AlIapaTOB XUMUYECKON TEXHOJIOTUU

32. HauepraTenbHasi FTeOMETPHUS B TEXHOJIOTUU OMOMAaTEpUanoB

33. XuMusi, TEXHOJIOTUS ¥ IPUMEHEHHE OMOoMaTepHaioB

34. DneKkTUBHBIC AUCUUIUINHBI IO (U3NIECKOH KYIBTYpE U CIIOPTY

35. OcHOBBI MEHEKMEHTA U MapKETHHIa B TEXHOJIOTUN OMOMAaTepHUaIoB

36. OCHOBBI TEXHUYECKOT'O PETYJIMPOBAHUS U YIIPABIECHUS KAYECTBOM B TEXHOJIOIMH
O6uomarepuasoB

37. BeruncnuTenbHast MaTeMaTHKa B TEXHOJIOTMH OMOMAaTepHasoB

38. JluckpeTHas MaTeMaTHKa B TEXHOJOTHH OMOMaTepHaioB

39. JlononHuTENBHBIE TaBbl (PU3UKU B TEXHOJIOTUU OMOMAaTEpUaioB

40. SinepHas Qu3KKa B TEXHOJIOTUH OMOMAaTEpUAIOB

41. ®apmMaKoJOrHUECKH aKTUBHBIEC BEIIECTBA U JICKAPCTBEHHBIE (POPMBI B XUMUYECKON
TEXHOJIOTUU OMOMaTepuanoB

42. OcHOBBI KOJUIOMITHON XUMUU BBICOKOMOJIEKYJISIPHBIX COEUHEHUIN U KOHIEHTPHUPOBAHHBIX
JHMCTIEPCHBIX CUCTEM B XMMHYECKOW TEXHOJIOIMH OHOMaTepHasoB

43. MaremaTHYECKHE METOIbI B XUMUHN OHOMAaTEpUAIIOB

44. TepMoaMHAMUKA M KHHETUKA B XUMHUH U TEXHOJIOTMH OMOMaTepHasoB

45. MexaHnuyecKre IPOLECCHl U alnapaThl XMMUUYECKON TEXHOJIOTUU

46. MexaHMKa XMMUYECKHX TPOU3BOJCTB TEXHOJIIOTUU OMOMaTepUaIoB

47. JlonoIHUTENbHBIE TTaBbl (PU3NYECKON XUMHUH OMOMaTepHaioB

48. XumMuueckasi KHHETUKA B CHHTe3¢ OMoMaTepranoB

49. OCHOBBI KBAaHTOBOM XUMHUH OMOMaTEpHAIIOB

50. BeruncnuTenbHbIE METO/IbI B XUMUU OMOMAaTEpUAIOB

51. YuyeOHas mpakTUKa: MPAKTUKA 110 TOIYYEHHUIO IIEPBUYHBIX MPO(PECcCHOHATBHBIX YMEHUH U
HAaBBbIKOB, B TOM YHCJIE€ IEPBUYHBIX YMEHUI U HABBIKOB HAyYHO-UCCIIEI0BATENIBbCKON
JESITEIbHOCTH

52. Ilpou3BOACTBEHHAs MPAKTHKA: HAyYHO-UCCIIEA0BaTENbCKas paboTa

53. IIpou3BOACTBEHHAS MPAKTUKA: MPAKTHKA I10 IOJIYYEHUIO MPO(ECCHOHATBHBIX YMEHUH 1
OIbITa TPO(PECCUOHATBHOMN NESATETLHOCTH

54. IIpennumuioMHas mpakTHKa

55.3amura BBITYCKHOM KBaM(UKAITMOHHON paOOThI, BKIIIOYas OATOTOBKY K MPOLEAYpe
3aLUTHI U IPOLEAYPY 3aLIUThI

56. I'paxkaHcKas 3allMTa B YPE3BBIYANHBIX CUTYALUAX

57. IlepeBoa HAy4YHO-TEXHUUYECKOU JIUTEPATYPBI

58. BBeneHue B MaTeMaTUKY

Bxomsaumx B OOII mo wanpaBnenuto moarotoBku 18.03.01 Xumudeckas TEXHOJIOTHS, MPOPHIH
«XuMHYEeCKass TEXHOJIOTHUsS OWOMaTepuaoB», BBITIOJHEHBl B BHJE OTACIBHBIX JIOKYMEHTOB,
SIBIAIOIINXCS HEOTheMIeEMOU yacThio manHor OOI1.

7 OueHo4YHbIe MaTepHAJIbI
OI_IGHO‘-IHBIG MaTCpuraibl IO AUCHUILIINHAM!

1. NHOCTpaHHBIN SA3bIK

2. @unocodus

3. Hcropus

4. ®uznueckas KyJbTypa U CIOPT
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.

42.

43.
44.
45.
46.
47.
48.
49.

Maremaruka

WNndopmaruka

®dusuka

OO011as 1 HEOpraHUYECKask XUMHUS

Oprannyeckas XuMus

dusnueckas XUMUs

Komnonnuast xumus

AHanuTHueckas XUMHUsI

Wmnxenepnas rpaduxa

[IpuknagHas MmexaHuka

DJEKTPOTEXHUKA U MIPOMBIIUICHHAS 3JICKTPOHUKA

be3onacHOCTb KU3HEAEATENBHOCTH

IIponeccel 1 anmapaTsl XUMAYECKON TEXHOJIOTHH

OO01as xXuMuIecKast TEXHOIOT s

CucteMbl ynpaBieHHUs XUMUKO-TEXHOJIOTHYECKUMHU TPOLIeCCaMU

OCHOBBI SKOHOMUKH U yTIPaBJICHUS POU3BOACTBOM OMOMAaTEpUaAIOB
[IpaBoBeeHNE B TEXHOJIOTUU OMOMAaTEpUaIoOB

Teopust BeposSTHOCTEW U MaTeMaThyeckasi CTaTUCTUKA B TEXHOJIOTUU OMOMaTepranoB
JlaGopaTopHbie pabOThI IO OPraHUYECKON XUMHUH

JlaGopaTOpHBIi MPAKTUKYM I10 MPOLIECCaM U armaparaM XUMHUECKOW TEXHOJIOTHH
MopenupoBaHie XMMHUKO-TEXHOJIOTMYECKHUX IPOLIECCOB B TEXHOJIOTHH OMOMaTepHaioB
JlaGopaTopHble paboThI 10 (pU3HYECKON XUMUU OMOMAaTEPUAIOB

Opranuyeckast XUMHs B TEXHOJIOTHH OMOMaTepHaioB

WHcTpyMeHTallbHbIE METO/IbI XUMHUYECKOTO aHAIM3a B TEXHOJIOTUH OMOMaTepHuaIoB
DKOJIOTHS B TEXHOJIOTMH OMOMAaTepHuasIoB

[IpoexTupoBaHue AeTaneil MalllMH U almapaToB B TEXHOJIOTUU OMOMaTepUaIoB
[IpoexkTrpoBaHue MPOLIECCOB U ANNAPATOB XMMUUECKON TEXHOJIOTUN
HaueprarenbHas reoMeTpus B TEXHOJIOTHH OMOMaTEpPHAIOB

XuMUsL, TEXHOJIOTHS U IPUMEHEHHE OroMaTepHuasoB

DJeKTUBHbIE JUCIUIUIMHBI 10 (PU3NYECKON KyJIbTYpE U CIIOPTY

OCHOBBI MEHEKMEHTA 1 MAPKETUHTa B TEXHOJIOTHH OMOMaTEepHaioB

OCHOBBI TEXHUYECKOTO PETYJIMPOBAHMS U YIIPABICHHS KAYECTBOM B TEXHOJIOTUU
O6uomarepuasoB

BrruncnurenbHas MaTreMaTHKa B TEXHOJIOTHH OMOMaTepHaioB

JlickpeTHas MaTeMaTHKa B TEXHOJIOTUU OMOMaTepUaoB

JlonomHUTEIbHbIE I1aBbl (PU3UKH B TEXHOJIOTHH OMOMaTEepHAaIIOB

Snepnas ¢pu3nKa B TEXHOJIOTMH OMOMATEpHUAIOB

DapMaKoJOrMUECKU aKTHBHbIE BELIECTBA U JICKAPCTBEHHBIE (POPMBI B XUMUYECKON
TEXHOJIOTUU OMOMaTepuanoB

OCHOBBI KOJJIOUTHON XUMHH BEICOKOMOJIEKYJISIPHBIX COSIMHEHUN M KOHIIEHTPHUPOBAHHBIX
JHCTIEPCHBIX CUCTEM B XMMHYECKOW TEXHOJIOIMH OHOMaTepHasoB
MaremaTHueckue METOIbl B XMMUU OMOMAaTepraioB

TepmoauHaMyKa U KHHETUKA B XUMHUH U TEXHOJIOTMH OMOMaTepHasoB
MexaHnuecKue MPOoLECcCH U anmnapaThl XMMUYECKOH TEXHOIOTHH

MexaHuKa XUMHUECKUX MTPOU3BOJICTB TEXHOJIOTUN OMOMAaTEepHUaIoB
JlonoHUTENbHBIE TTIaBbl (PU3NYECKON XUMUHM OHOMaTepHaioB

XuMHUecKasi KHHETHKa B CHHTE3€ OMoMaTepHuasoB

OCHOBBI KBAHTOBOW XUMHUH OHOMaTEepHAIOB
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50. BeruncnuTenbHbIE METO/IBI B XUMUU OMOMaTEpUaIOB

51. YuyeOHas mpakTUKa: MPAKTUKA 110 TOIYYEHHUIO IIEPBUYHBIX MPO(PECcCHOHATBHBIX YMEHUH 1
HAaBBIKOB, B TOM YHUCJIE IEPBUYHBIX YMEHUN U HaBBIKOB HAYYHO-UCCIIE0BATEIbCKON
NEeSATEIbHOCTH

52. IIpou3BOACTBEHHAs MPAKTHKA: HAyYHO-UCCIIEA0BATENbCKas paboTa

53. IIpou3BOACTBEHHAS MPAKTUKA: MPAKTHKA 10 IMOJIYYEHUIO MPO(PECCHOHATBHBIX YMEHUH 1
OIbITa MPO(ECCHOHATBHOM NEATETLHOCTH

54. IIpenaumuioMHas mpakTUKa

55. 3amura BBITYCKHOM KBaJIH(UKAIMOHHOMN paboThl, BKIIIOYas IIOATOTOBKY K IIPOLIEAYpe
3aIIUTHI ¥ IPOLEAYPY 3aLUThI

56. I'paxkaHcKas 3allMTa B YPE3BBIYANHBIX CUTYALUAX

57. IlepeBoa HAy4YHO-TEXHUUYECKOU JIUTEPATYPBI

58. BBeneHue B MaTeMaTUKY

Bxomsaumx B OOII mo wanpapnenuto moarotoBku 18.03.01 Xumudeckas TEXHOJIOTHS, MPOPHIb
«XUMHYECKass TEXHOJIOTHUsS OWOMaTepuanoB», BBITIONHEHBI B BHJE OTACIBHBIX JIOKYMEHTOB,
SIBIAIOIINXCS HEOTheMIeMOU yacTeio manHor OOI1.

8 MeToaunuyeckue MaTepuaJjJbl N0 THCHUIINIMHAM
Metoaudyeckue MaTCepuraibl IO AUCHUIIIINHAM!

MHOoCTpaHHBIN SA3bIK
dunocodus
Hcropus
®dusnueckas KylabTypa U CIIOPT
Maremaruka
WNndopmaruka
®dusuka
OO01as 1 HeOpraHUYeCKask XUMHUS
Opranuyeckas XuMus
. Dusnyeckas XuMus
. Konnmonanas xumus
. AHanutuueckasi XuMHs
. Unxenepnas rpaduka
. IIpukitaHas MmexaHuka
. DJIEKTPOTEXHUKA U IIPOMBILIUIEHHAS JJIEKTPOHUKA
. be30omacHoOCTh KU3HEIEATEIbHOCTH
. IIpouecchl 1 anmapaTsl XUMUYECKOU TEXHOJIOTUU
. O0m1ast xuMu4eckasi TEXHOJIOTUs
. CucTeMbl ynpaBiIeHHUs] XUMUKO-TEXHOJIOTHYECKUMHU MPOLIECCaMU
. OCHOBBI 5KOHOMUKH ¥ YIPABJICHUS POU3BOJICTBOM OMOMATEpHUAIOB
. [IpaBoBeiecHHE B TEXHOJIOTUN OMOMAaTEpUaAIOB
. Teopust BeposTHOCTEH U MaTeMaTHUECKasi CTATUCTHKA B TEXHOJIOTMU OMOMaTEepHaIoB
. JJabopaTopHblie pabOThI 10 OPraHMYECKOW XUMUHU
. JJabopaTopHBIi MPaKTHKYM IO MPOLIEcCaM U ammaparaM XUMHUYECKOI TeXHOJIOTUU
25. MoaenupoBaHUE XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB B TEXHOJIOIMU OMOMATEpHajIoB
26. JlabopaTopHbie pabOTHI 1O PUINIECKON XUMHH OMOMATEPHATIOB
27. Opranuyeckast XUMHs B TEXHOJIOTMH OMOMAaTEpHaIoB
28. lHCTpyMEHTaIbHBIE METO/IbI XMMUYECKOTO aHaJIM3a B TEXHOJIIOTUN OMOMaTepralioB
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29. Dkonorusi B TEXHOJIOTMH OMOMAaTepHUaIoB

30. IlpoekTupoBaHue AeTaIei MAIIMH U allllapaToB B TEXHOJOTHMH OMOMaTEepHaioB

31. IIpoexkTrpoBaHKE MIPOLIECCOB U ANIapaTOB XUMUYECKOM TEXHOJIOTUU

32. HauepraTenbHasi FTeOMETPHUS B TEXHOJIOTUU OMOMAaTEpUanoB

33. XuMusi, TEXHOJIOTUS ¥ IPUMEHEHHE OMOoMaTepHaioB

34. DneKkTUBHBIC AUCUUIUINHBI IO (U3NUECKOH KYIBTYpE U CIIOPTY

35. OcHOBBI MEHEKMEHTA U MAapKETHHTa B TEXHOJIOTUN OMOMAaTepHUaIoB

36. OCHOBBI TEXHUYECKOT'O PETYJIMPOBAHUS U YIIPABIECHUS KAYECTBOM B TEXHOJIOIMH
O6uomarepuasoB

37. BeruncnuTenbHast MaTeMaTHKa B TEXHOJIOTMH OMOMAaTepHasoB

38. JluckpeTHas MaTeMaTHKa B TEXHOJOTHH OMOMaTepHaioB

39. JlononHuTeNbHBIE TIaBbl (PU3UKU B TEXHOJIOTUH OMOMAaTepraioB

40. SinepHas Qu3KKa B TEXHOJIOTUH OMOMAaTEpUAIOB

41. ®apmMaKoJOrHUECKH aKTUBHBIEC BEIIECTBA U JICKAPCTBEHHBIE (POPMBI B XUMUYECKON
TEXHOJIOTUU OMOMaTepuanoB

42. OcHOBBI KOJUIOMIHON XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUIN U KOHIEHTPHUPOBAHHBIX
JHMCTIEPCHBIX CUCTEM B XMMHYECKOW TEXHOJIOIMH OHOMaTepHasoB

43. MaremaTHYeCKHe METO/Ibl B XUMUH OMOMaTepHAIIOB

44. TepMoaMHAMUKA M KHHETUKA B XUMHUH U TEXHOJIOTMH OMOMaTepHasoB

45. MexaHnuyecKre IPOLECCHl U alnapaThl XMMUUYECKON TEXHOJIOTUU

46. MexaHMKa XUMUYECKHX TPOU3BOJCTB TEXHOJIIOTUU OMOMaTepUaIOB

47. JlonoIHUTENbHBIE TTIaBbl (PU3NYECKON XUMHUH OMOMaTepHaioB

48. XumMHueckasi KHHETUKA B CHHTe3¢ OMoMaTepranon

49. OCHOBBI KBAaHTOBOM XUMHUH OMOMaTEpHAIIOB

50. BeruncnuTenbHbIE METO/IbI B XUMUU OMOMAaTEpUAIOB

51. YuyeOHas mpakTUKa: MPAKTUKA 110 TOIYYEHHUIO IIEPBUYHBIX MPO(PECcCHOHATBHBIX YMEHUH U
HAaBbIKOB, B TOM YHCJIE€ IEPBUYHBIX YMEHUI U HaBBIKOB HAYYHO-UCCIIEI0BATENbCKON
JESITEIbHOCTH

52. Ilpou3BOACTBEHHAs MPAKTHKA: HAyYHO-UCCIIEA0BaTENbCKas paboTa

53. IIpou3BOACTBEHHAS MPAKTUKA: MPAKTHKA I10 IOJIYYEHUIO MPO(ECCHOHATBHBIX YMEHUH 1
OIbITa MPO(PECCUOHATBHOM NEATETLHOCTH

54. IIpennumuioMHas mpakTHKa

55.3amura BBITYCKHOM KBaM(UKAIIMOHHON paOOThI, BKIIIOYAs OATOTOBKY K MPOLEAYpe
3aLUTHI U IPOLEAYPY 3aLIUThI

56. I'paxkaHcKas 3allMTa B YPE3BBIYANHBIX CUTYALUAX

57. IlepeBoa HAy4YHO-TEXHUUYECKOU JIUTEPATYPBI

58. BBeneHue B MaTeMaTUKY

Bxomsaumx B OOII mo nanpaBnenuto moarotoBku 18.03.01 Xumudeckas TEXHOJIOTHS, MPOQPHIH
«XUMHYECKass TEXHOJIOTHUsS OWOMaTepuaoB», BBITIONHEHBI B BHJE OTACIBHBIX JIOKYMEHTOB,
SIBIAIOIINXCS HEOTheMIeEMOU yacThio manHor OOI1.
Bxomsaumx B OOII mo wampaBnenuto moarotoBku 18.03.01 Xumudeckas TEXHOJIOTHS, MPOQPHIH
«XuMHYeCKass TEXHOJIOTUsS OWOMaTepuaioB», BBINIOJHEHBI B BHJE OTICIBHBIX JIOKYMEHTOB,
SIBIAIOIINXCS HEOTheMIeMOn yacTeio manHor OOI1.
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TpebdoBanus k pesyiabtatam ocBoeHust OQOII

[MTPHUJIOXXEHHUE 1

COOTBETCTBHA KoMIeTeHUMi U coctaBHbIX yacted OOII 6akanaBpuara no HanpasiaeHuio noaAroroBky 18.03.01 Xumnueckas

TEXHOJO0TrUus

IIporpamma 6akanaspuara "XuMuuyeckasi TeXHOJIOTHs OMOMaTepuaIoB'

bnox V]| Jucnuninsel OO1meKy b TypHBIE KOMIECTSHIIN O6menpodeccrnoHanTbHbIE IIpodeccrnonanbHble KOMIETEHIN
(Momymm) KOMIIETCHIIUHN
21314 |5|6]|7]|8 12|34 ]5]6 6 | 7|89 |10]11 |16 |17 | 18| 19|20
B1.b.1 +
MHuocTpaHHbIH S3BIK
B1.b.2 ®unocopus +
B1.b.3 Hcropus +
b1.5.4 dusndeckas KyabTypa 1 + | +
cropT
BL.B.5 MaremaTtuka +
BL.5.6 Undopmaruka + | +
BLB.7 Dusuka + | +
b1.5.8 Obwmas u + +
HEOPraHHYECKast XUMUSI
BLB.9 Oprannveckas XuMHs + + |+ |+
B1.5.10
DusnuecKas XUMHS |+t
Bl.B.11 KosutonaHas XuMHst + |+ | +
B1.b.12 AHaIMTHYECKAs XUMHUS + +
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Bnok V]|

JlucumruHb
(Momymm)

OO1meKy b Ty pHBIE KOMIECTSHIIN

ObmenpodeccnoHaTbHbIE
KOMIICTCHIINH

IIpodeccrnonansHple KOMITETCHITUI

1234|516

6 17181910

11

16

17

18

19

20

b1.b5.13

WmxenepHas rpaduka

b1.b.14

HpnxnauHas{ MCXaHHUKa

b1.b.15

9J]eKTp0TeXHI/IKa u
TIPOMBINITICHHAsS
DJIEKTPOHUKU

bl1.b.16

BesomacHocTh
JKU3HEIESATETBHOCTH

b1.b.17

ITponeccs! 1 anmapatst
XUMUYECKOU TEXHOIOTHI

b1.b.18

OO61mas XuMuIecKast
TEXHOJIOTHUSI

b1.b.19

CucTeMbl yIpaBIeHUs
XHUMHUKO-
TEXHOJIOTHYECKHMH
nporeccaMu

b1.B.01

OCHOBBI 5KOHOMHKH U
yIIpaBiIeHHs
[IPOHU3BOJICTBOM
OroMaTepuaioB

b1.B.02

IIpaBoBenenue B
TEXHOJIOTHH
OGroMaTepuaoB

b1.B.03

Teopus BeposiTHOCTE U
MaTreMaTHyecKas
CTaTHUCTHKA B
TEXHOJIOTHU
OGroMaTepuaoB

b1.B.04

JlaGopaTopHbie paboTh
10 OPraHUYECKON XUMHHU

b1.B.05

Jla6opaTopHbIit
[PAKTUKYM 110
[poreccaM 1 armaparam
XUMHYECKOI TEXHOIOTHH
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Bnok V]|

JlucumruHb
(Momymm)

OO1meKy b Ty pHBIE KOMIECTSHIIN

ObmenpodeccnoHaTbHbIE
KOMIICTCHIIN

IIpodeccrnonansHple KOMITETCHIIUI

17

18

19

20

b1.B.6

MonenupoBanue
XHUMHUKO-
TEXHOJIOTHYECKHX
IIPOIIECCOB B TEXHOJIOTUH
OGroMaTepuaoB

b1.B.7

JlaGopaTopHbie paboTh
110 (HU3HIECKOIT XUMUH
OGroMaTepuaoB

b1.B.8

Oprannyeckast XMMHUS B
TEXHOJIOTHU
OroMaTepuaoB

b1.B.9

WHCTpyMeHTaIbHbIE
METO/Ibl XHMUYECKOT0
aHAIN3a B TEXHOJIOTUH
OroMaTepuaoB

b1.B.10

OKOJIOTHs B TEXHOIOTHH
OroMaTepuaoB

b1.B.11

IIpoekTrpoBanue
neTajieil MalluH 1
anmnapaToB B TEXHOJIOTUH
OGroMaTepuaoB

b1.B.12

ITpoextupoBanue
IIPOIIECCOB H aIllIapaToB
XUMHYECKOU TEXHOIOTHI

b1.B.13

HaueprarenbHast
TEOMETpHS B TEXHOJIOTHI
OGroMaTepuaoB

b1.B.14

XuUMHUsL, TEXHOIOTHS 1
[PUMCHCHHE
OGroMaTepuaoB
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Bnok V]|

JlucumruHbL
(Momymm)

OO1meKy b Ty pHBIE KOMIECTSHIIN

ObmenpodeccnoHaTbHbIE
KOMIICTCHIINH

IIpodeccrnonansHple KOMITETEHITUI

11

16

17

18

19

20

b1.B.15

DJIeKTHBHbBIC
JIUCIMILIMHBI 110
(u3MuecKoii KyIbType 1
cropry

b1.B./IB.01.01

OCHOBBI MEHEDKMEHTA U
MapKeTHHIa B
TEXHOJIOTHU
OroMaTepuaoB

b1.B./1IB.01.02

OCHOBBI TEXHHYECKOTO
PEryJIHpOBaHUS U
yIIpaBJICHHS] KAYECTBOM B
TEXHOJIOTHU
OroMaTepuaoB

b1.B./1B.02.01

BrrunciurenbHas
MaTeMaTHKa B
TEXHOJIOTHU
OroMaTepuaoB

b1.B./1B.02.02

JluckpetHasi MaTeMaTHKa
B TEXHOJIOTHU
OGroMaTepuaoB

b1.B./1IB.03.01

JIOTIOJIHUTEIIBHBIE TJIABBI
(DU3NKU B TEXHOJIOTHH
OGroMaTepuaoB

b1.B./1B.03.02

SnepHas pusnka B
TEXHOJIOTHU
OGroMaTepuaoB

b1.B./1B.04.01

DapMaKoIOrHIeCKH
aKTHUBHBIC BEIIECTBA U
JIeKapCTBEHHEIE (DOPMBI
B XMMUYECKOH
TEXHOJIOTHU
OGroMaTepuaoB
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Bnok V]|

JlucumruHbL
(Momymm)

OO1meKy b Ty pHBIE KOMIETSHIIN

ObmenpodeccnoHaIbHbIE
KOMIICTCHIINN

IIpodeccrnonansHpe KOMITETCHITUI

11

16

17

18

19

20

b1.B./1B.04.02

OCHOBBI KOJUTOUTHOM
XUMUAHU
BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN U
KOHLICHTPUPOBAHHBIX
JIUCIICPCHBIX CHCTEM B
XUMHYECKON TEXHOJIOTHH
OroMaTepuaoB

b1.B./IB.05.01

Maremarndeckue
METO/IbI B XHMHUH
OGroMaTepuaoB

b1.B./1B.05.02

TepMoaHHAMUKA H
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Wramxc Coaepwarne l Tun
IOK—l cNocODHOCTEO MCNONS30E3TE OCHOES! hMNOCODOKHX ZHaHUH ANA (PODMHUPOBIHNE MHPOBO33PEH=SCKON NOSHLMKH l oK
51.5.02 Sunzcodmn
63.6.01 SawnTa exinycKron KeantGUKawIsHHSH paboTel, EXNICHER NSRrOTOEXY K NPOUSAYPE SAWMTE M NPSUSIYPY SawnTel
IOK-Z cNOCODHOCTEO 3HANMEMPOESTS OCHOBHLIS 3TENEI M 33KOHOMEPHOCTH MCTOPHHECKONO PazeHTHs ODWECTES ANS GOPMUPOBHMA MPKAIHCKON NOZALMKN I OK
61.5.03 Hicropra
63.6.01 SawnTa eanycKron KeantGUKaWIsHHSH paboTel, EXNICMER NSRrOTOEXY K NPOUSAYPE SAWMTE M NPSUSIYPY SawmTel
|OK-3 cNOCODHOCTEO MCNONS30E3TE OCHOES! IKOHOMHYECKMX SHIHMI 8 PA2NHYHEX CPepax MUZHeRSATENLHOCTH I OK
B1.6.16 CesonacHOCT: MUSHEQEATEALHOCTH
61.6.01 Ocroes sxcHOoMIKA # ynpasnerds nporssagcTecn Svonareprance
63.5.01 SaugnTa exinyckron Ksant@UKEWIDHHSH paboTe, EXNICHan NOQTOTOEKY K NPOUSAYPE SAWMTE M NPoUSAYPY JawnTel
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£53.6.01 SaugnTa exinyckron ksant@UKaWIoHHSH paboTe, EXNICHan NOQIOTOEKY K NPOUSAYPE SAWMTE M NPoUSAyPY JawnTl
k-5 cnocoénogruo K KOMMYHHK3LM# B YCTHOM ¥ NUCEMEHHON GOPMaEX Ha PYCCKOM ¥ MHOCTPEHHOM S3LIK3X ONA PELUSHMR 23434 MEXNMHHOCTHOMD M MEXKYSTYDHOMD oK
BZ3aMMOQEWCTEMNR
51.5.01 rocTpanmbit azeic
63.5.01 SawnTa exinycKron KeantGUKawIcHHCH paboTel, EXNICHER NSRrOTOEXY K NPOUSAYPE SAWMTE M NPSUSIYPY SawnTel
1$T4.8.02 Mepesag HEyYHo-TEXHINECKOR NMMTEpaTYP
OK-& cnocoduocTeo padoTaTe B KoANEKTHES, TONEPAHTHO BOCNPHHHMETE COUMANBHEIR, STHHHSCKME, KOHDECCHOHENEHEE H KyNETYPHEIE Pasnim-ms OK
51.6.15 2NEKTPOTEXHMKE M NEOMEILNSHIEN SNESTROHNKS
51.5.02 Mp e s T wh GroMaTepuance
63.6.01 SawnTa ennycKron KeantGUKaWIsHHSH paboTel, EXNICHER NSRrOTOEXY K NPOUSAYPE SAWMTE M NPSUSIYPY SawnTel
OK-7 cNocOOHOCTEO K CaMOOPraHMzaumMy ¥ CaMoodpazoeaHiio OK
£1.5.04 OrzvecKan KynsTygE W CnopT
51.5.09 Oprasiueccan xmmmm
51.5.13 Hroserepran rpadusa
E1.6.15 2NEXTPOTEXMMKE 1 NPOMBILNSHIER ANEXTROMMKS
B1.E.16 CesOnacHOCT: MUSHEQEATEALHOCTH
B51.8.13 Haueprarensran reonerpin s Texroncrn GroMaTepuancs
61.6.15 SnexTvEHDE gnCuMnaNEE NO QUINNESKSA KYNETYPS W CROPTY
63.5.01 SawnTa eanycKron KeantGUKaWIcHHSH paboTel, EXNICMER NSRrOTOEXY K NEOUSAYPE SAWMTE M NPSUSIYPY SawMTel
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IEi.B.lS 2nexTvEHDE ancunaNEel NO QEINGECKoA KYNETYPS B CROPTY
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I51.5.16 EeonacHOCTs KNSHEQEATENLHOCTH
|53.5.01 SaugnTa exinycron Ksant@UKaWIoHHSH paboTel, EXNICHaR NOQTOTOEKY K NPOUSAYPE SAWMTE W NPSUSIyPY SawnTel
I@T}LB.OI MpaxazsCran 32WNTa & YpESSLMaiHNX CHTYaUMAX
|OI'IK-1 cNOCcODHOCTEO M FOTOEHOCTED MCMONE30EATS OCHOBHSIE ZaKOHE! ECTECTESHHOHAYHED! AMCUMNNMH & NPODECCHOHENEHON ABRTENSHOCTH OonK
51505 Maremarics
51507 Duziea
ISI.S.DB O6wan # wecpranecan Xummn
I51.5.09 Oprasmueccan xmmm
|51.5.10 DAZIECKAn XHMHA
|51.5.11 Konnongran xesnm
|51.5.12 AranpTeecKan XuMna
IB!.B.H Mpaknagran nexamika
IB!.B.I? Mpouscos 1 anNapaTs DANMYECKSI TEXHONOMMN
IS!.B.I& O6wan xuMmveckan Texsonoma
|51.5.19 CicTENE ynpasnesna XnMHKo-TEXHONOrMNECKMMNKM NPoUSCTan
ISIAB.DS NaGopatopHust NPEKTHEYM NG NPOUSCCEM M SNNEPETAM XNMYECKON TEXHONSMMN
ISIAB.M Xnmnna, Texsonormn ® npuMenerne GroMaTepuance
ISIAB.EB.D‘?.OI DapMaKONOrNEEsa SKTMEHNE SEWECTSa B NeKapcTeerHue GopMsl B XMMIYeoon Texsonorik Gionarepnance
ISIAB.EB.D‘?.OZ Ocrcen xoNNoHOHDN XHMHK SEICOKDMONEKYNRDHNX COSANMERAI i XOHUEHTDNEOSEHMLX SHCNEPTHEN CACTEN B XHMHYECKDR TEXHONori SnomaTepranos
B1.6.46.05.01 MaremaTideckine MeTogel s xvmnk GnonaTepranos
51.6.06.05.02 TESMOSHHENMKS 1 KAHSTICE S XAMAN 1 TEXHRSASrN GnonaTepianos
51.B.06.05.01 Mexannyeooie NFOWSCTy ¥ S8NNAPATH XMMILECKOH TEXHON0rMK
51.6.06.05.02 MexaniKs XMMINECKIX NPOUMSE0ACTE TEXHONSrHM SnonaTepranos
63.6.01 SawnTa euinycKron KeantGUKaWIsHHSH PaboTel, EXNICMER NSRrOTOEXY K NEOUSAYPE SAWMTE M NPSUSAYPY 3awnTel
onKk-2 FOTOSHOCTHID MCNONEZ0BaTE SHAHMA O COBP'EME'IHO“ ¢M3M‘-IEO(OE K3pTHHE MMD3, NPOCTPaHCTEERHO-EDEMEHHEI Z3KOHOMEPHOCTAX, CTROEHWM BEWECTE2 ANSA onK
NOHMMEHWA OKDYXEIOLErD MHPa ¥ ARNEHMI NDHPOSE!
[s1.5.07 e
|51.5.09 Oprasmueccan xmmm
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Mrpexc Coaepxanne | Tun
IBI.B.!O DAIITIECKAR XHMHA
B1.5.11 Kannongran xumnma
51.5.14 Mpaknagran nexarmika
51.5.15 SNEXTPOTEXAMMKE M NPOMBILNSHEEN ANEXTROMNKS
61.5.17 Mpoyscos 1 aNNapaTh DINMYECKSH TEXHONOMMA
51.5.13 O6wan xummueckan Texsonoma
51.6.10 Swoncmas & TexHonorme Swomarepranos
51.6.08.05.01 MaremaTideckine MeTogs! & xamnn SronaTepruanos
51.6.08.05.02 TepMOSHHINMKS 1 KAHSTICE S XAMAN 1M TEXHOASrN GnonaTepuanos
51.6.48.05.01 Mexannueooe NEOWECts ¥ BNNAPaTE XMMISECKOH TEXHON0MN
ISI.B.D.B.DG.OZ Mexanika XMMINECKIX NPOVMSE0ACTE TEXHONCrH SnonaTepranos
ISS.B.O! SawnTa exinyckron keantGUKawIoH o paboTel, EXNICHER NORrOTOEXY K NPOUSAYPE SSWMTE M NPSUSAYPY SawnTel
OnK-3 FOTOSHOCTHI0 MCNONEZ0B8aTE SHAHWA O CTPOSHMM 2eledTea, npMpoae XMMHHYECKOH CBR3H B PAzNUYHB KN3CCEX XMMH-S0MX CO&EHHEHMﬁ QNS NOHUMEHUA CBOWCTE onK
M3TEPHAN0OE M MEXSHHIMaE XHMH-ECKHX NpoUSCCoe, NPOTEXIIOWID. B OKPYXSIOWeEM MMpe
51.6.08 Obwan # recprasmueccas xummm
51.6.03 Oprasmueccan xmmm
51.6.10 OAINTETKER XHMHA
B1.E6.11 Konnongran xumnn
B1.6.12 Axanpmiueckan xumna
651.5.17 Mpouscoa 1 aNNapaTE! DINMYECKTI TEXHONOMMN
B1.5.18 O6wan xummueckan Texsonoma
51.8.10 Swancma & TexHonorme Swomarepranos
B1.6.46.05.01 MaremaTideckne MeTogel = xvmnn SponaTepranos
B1.6.06.05.02 TeprogHaMMKa N KMHETIKE S XAMAN | TEXHONSrN SronaTepranos
61.6.06.05.01 Mexannyeooie NEOWSCTy ¥ B8NNAPATH XMMILECKSH TEXHONOrMK
B1.6.06.05.02 Mexanixa XMMINECKIX NPOVMSE0ACTE TEXHONSrHM SnonaTepranos
53.5.01 SawnTa eunycKron KeantGUKaWAoHHSH paboTel, EXNICMER NSRrOTOEXY K NEOUSAYPE SAWMTE M NPSUSIYPY 3awnTel
onK4 e ey il pe i K et e . s iner ket 1. g L
[51.5.08 [ ——
ISS.B.O! SawnTa exinyceron keantGUKawIoH o paboTe, EXNICHER NCRrOTOEXY K NPOUSAYPE SAWMTE M NPSUSAYPY SawnTsl
OnK-5 BNafEHHEM OCHOBHEIMH METORAMM, cnocofiaMu 1 cpencTeaMmM Nony=e+ua, XpaHeHns, nepepabotkn HOOPMaUMK, HaBsIkaMn paloTs! C KOMNLIOTEPOM KaK CPERCTEOM onK
\MPSENSHHUA HHOOPMaLMEH
515,08 PR S—
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Viraenc Coaepwanne Tun
IBLB.IJ Mioxerepran rpaduca
IBI.B.IS BARRTPOTEXHMKS W NP an anexTp
IBI.B.DG MOARAKPOBANIE X1 MM KD TEXMOASIMNECKIX NPOLECSSE B TeXHONO i Snomarepranos
IBI.B.IJ Haveprarensran reoneTpin & Texranonih SronaTepnance
lB!.B.D! 30T BanyCKnol Keand$urauncenof paboTel, BRAICMER NOATOTORKY K NPOUBAYPE SHWMTE M NPIURAYPY I8WNTY
IOnK-6 B/1AACHHEM OCHOBHWMH METORAMN 3BWHTW NPONIBOACTERHHOTO NEPCOHANE W HACRNEHHA OT BOIMOKHE NOCNBACTBNI B8APHI, XaTACTPOD, Crivmitmun: DegcTami I OnK
ISl.B.lG T
IS!.B.D! 30UnTe Banycknol Keant$urauncenof paboTel, BRAICMER NOATOTORKY K NPOUBAYPE SOWMTE M NPIURAYPY I8WNTY
forae.01 re & up v Enry
lw aex ™: TEEHHE-T vec
nK-1 CNOCOBHOCTINO H FOTOBMOCTHIO OCYWARCTI AT TEXHONOrHRCKHIA NPOUECC B COOTRATCTRMA C PANAMEHTOM M HCNONLICBATE TEXHHHECKHE CPRACTRA ANA HIMEDEHWA nKk
CCHOBHBO! NBPIMETPOB TEXHONOTHHECKOrO NPOURCCA, CHOHCTE ColPhf M NPORYKUMK
ISZ.B.O!(Y) Yurbnan NpaKTIes: NPAKTIKE NO NONYNENINO NEP npodeccy y N W HBEWKCE, B TOM YWENE NEPENYHEX YMERAR W HOBBIKSS HEYWNO-ICCARACETEAMEXKDN ARATEABHOCTH
ISZ.B.O!(I‘I] MPoNIsOACTERHMAN NPAKTHES: NPAKTVES NS NONYNERND NPodec ¥ A n onwra npodecos A ABATEARNOCTH
[e2 2 04tne) T ——
IS!.B.OI 30nTa BunyCKnol KEantGrauNoH i PaBoTe, BXAICHER NOATOTORKY K NPOUBAYPE SAWMTE W NPIURAYPY J8WHTY
FOTORHOCTRIO NPAMEHATE AHANHTUHECKAE U YHCNEHHBE METOLL! PRWEHHA NOCTAMMEHHED! 32484, HCNONLIORATE COBPAMEMHLIE WIU”ONNHO TEXHONOMMN,
nK-2 NPOB0AMTS unbopum < mmmmp:mw NPOrpaMMHLX CPRACTE 0¢¢pu HWMNWO“ ARATENWHOCTH, HCNONLIORATe CATRIWE nK
KOMNBIOTEPHBIE TEXHONOrMH 1 Gazul SaHMHLO: B COO@I N MOHBNABHON OONBETH, NAKETSI NPHKNAAHX NPOTPAMM ANA PRCHETE TRXHONOTHHECKHY NBPAMETPOB
obopysosania
IM.B.DG Moaenrp TRXIONSI npoueccoe & Texnonor Snomareprancs
IBZ.B.D!(V) Yurfnan npaKTies: NPaKTIKE NO NONYNENNO NEP npodeccy y N M HBEWIKCE, B TOM YNENE NEPEIYHEX YMEMAN W HOELIKDS HBYUNO-IECARACEATRALEKDN ARATENBHOSTH
[sz.a.o;(n) MNPONISOACTERMMAN NPAKTMES: NPAKTVES NS NONYNENND NPodecc: ¥ A n onwra npodecos A ABATEARNOCTH
IBZ.B.M(ﬂA) Npeaannnomran npaxrika
IB!.B.D! 3aunra sunycknoh ¢ A paboru, NOATOTORKY K NPOUBAYPE SAWMTH W NPIURAYPY J8WNTY
nK-3 FOTORHOCTBIO HENONLIOBATE HOPMATHBMLIE SOKYMEHTH NO KAYECTRY, CTAHABPTHIAUMN W CEPTHOMKALMM NPOAYKTOR W MIARNMA, IVEMEHTH IOHOMHHECKOTO AHANKIA § nK
NPAKTHHECKOH ARRTENWHOCTH
ISl.l.DZ Mp [ vn 6 epnance
ISl.B.Ab.Ol.OI Ocroew MeneaxMenTs W MapEETIHrS & Texnanorh Bronarepnance
ISl.B.Ab.Ol.OZ Ocroew TEXMINECKDID PRrYANE: »wynp KAMECTEOM B Taxmansrin Sponarepiancs
ISZ.B.OJ((‘I) MNPonssoacTeersan NPAKTHES! NPAKTVS ND NOMYNENND NPSGECCHONANBHE YMEHIA # ONAWTE NPSGECOIONBNBHEN ABATEABNOCTH
IS!.B.D! 30unTe BanycKnol Keant$urauncenof paboTel, BRAICMER NOATOTORKY K NPOUBAYPE SHWMTE M NPIURAYPY J8WNTY
K-4 CNOCOBHOCTIO NPUHHMAETE KOHKDETHM TRIGHHECKHE PRWEHHA NPH Pa3pAloTE TEXHONOIMMECKI NPOLECCOB, BWOMPATE TEXHHYECKHE CPRACTEA W TRXHONOIMM C nK
YHETOM MONOrHHROCHX NOCRACTENM WX NPANEHEHWA
IM.B.IO By VR B Texronoen Snomareprance
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Wmaene Conepwanie ] Tun
|Bl.l.12 MNpoexTiposanie NEOUBSIOR # ANNEPATSE XMMINESHON TRXIONOr N
IB!.B.O!(V) Yurbnan NpaKTies: NPaKTIES NO NONYNENNO NEP npodeccy v A n £ TOM YHENE NEPEIYHEX YMERAN 1 HOBWIKDS HEY|UNO-ICCARACEATEAMERSN ABNTENBNOCTH
|sz.u.os(n) MPONIBOACTERMMAN NPAKTHES: NPAKTVKS NT NONYNERND NPodeccs ¥ A COTe NPOGECOIONANEHEN ABNTEARNOCTH
|B!.l.0¢(fh) MNpeaannnosean nparTika
|B!.B.Ol Saunre sunycenoh ¢ i paboru, Nam NOAF Yy K YPR S8WMTH W NPOURAYPY I8N
IOTA.B.Ol Mpamase & upEIspafeuX CHTY
K-S CNOCOOHOCTIO MCNONLIOBATS NPABMNE TEXHMKH DEIONBCHOCTH, NPOHIBOACTERHHON CAHHTAPHHN, NOXBPHON (RIONACHOCTH W HOPMI OXPAH TPYAB, HIMEPATE W nK
CURHHBATE NAPAMETPEI NPOHIBOACTIAHHOMD MAKPOKNHMATA, YPOBMA JANBNEHHOCTH W JArAZC8AHHOCTY, WyMa, # snlpaunn, cceewenHocTv MecT
IBZ.B.DJ(I‘I) MNpa “an np. L NS nanyNeEnne npodeccy BOC YMEHINE # CONTE NPOGECOIONANBHEN ABNTEARNOCTH
|515.01 JounTe sunycknol KeanPurauncenei paboTel, BXAICNER NSATOTORKY K NPOUBAYPE SAWMTH W NPSURAYPY J8WNTY
|l'll(-6 CNOCODHOCTIO HANKHBATY, HACTPAHBATE H OCYLIECTENATE NROBEPKY SOOPYAOBAHMA W NPOTPAMMHLIX CREACTE I nK
IBLB.OS Naboparopri NPAKTHEYM NS NPOURCEEM W SNABRATEMN XMNMWECKSH TEXNANOMN
IBZ.D.OJ(I"I) MNPoNsscacTeernan NPAKTHES. NPEKTVES NS NONYNENND NPSGECTHONANBHBX YMEHIA 1 DANTE NPSGeCTMONBNBHEN ABATEARNOCTH
|515.01 JawnTe sunycknol KeanPurauncenei PaboTel, BRAICNER NSATOTORKY K NPOUBAYPE SAWMTH W NPIURAYPY J8WNTY
k-7 CNOCODHOCTINO NPOBEPATE TEXHUHECKS® COCTOAHWE, OPFAHNIOBLIBATE NPODUNBKTHHECKIE OCMOTPM W TRKYLIMI pemont ofopyaosanua, rotosnts clopysonanie k nKk
PEMONTY # NpusMaTe oOOPYROBAHHE HI PEMONHTA
|sz.a.os(n) Np w np NS nanyNERnO npodeccs ¥ A n oawra npodecs A aEATRANOCTH
IBJI.O! Saunre sunycenoh ¢ i paboru, NOATOTORKY K NPOUSAYPE SAWMTE W NPSURAYPY 38WNTM
-8 FOTORHOCTBIO K OCBOGHWIO W IKCMIYATALMK BHOBS BBOANMOTE oopyaceaHa [ nk
|52.5.o:(n) MNpa “an np. np NS nanyNenne npodeccy X YMEHIA 1 DnwTe npadeccy A AEATRAMNOCTH
|BJ‘B.01 Saunre sunycenoh [ i paboru, NOATOTORKY K NPOUBAYPE S8LMTH W NPSURAYPY I8WNTY
-9 CNOCOBHOCTIO AHANMINPOBATE TEXHHHECKYIO QOKYMEHTALMIO, NOAOHPATE 0BOPYAOBMMME, roToBMTY 38R8KN Ha NpHolpeTanne 1 pamonT oBopyaosamA [ nk
IBI‘B.DI Oeroew sxce "wynp np son & ephance
[E1.8.13 Hauepra reaneTpn & arvn 6 prancs
|51‘B.nl.01.01 Ocroew MeneaxHenTa W MapeeTiera & Texnonorn Sronarepnance
|Bll.nl.bl.02 Ocroew © PRrYANp »ynp HAMNECTEOM B Texranarih SponaTepiancs
|51‘B.AB.DG.OI MeExanuecoie NEOLWECSH ¥ BANIPATH XMMIVESHOR TRXHONOIMK
|51‘ B.08.06.02 Mex P re rexrancren Snonareprancs
[B2.8.0204) Npo wan np [PT—— pod
|52.B.03(n) MNpa “an np. np NS nanyNERne npodeccy BOC YMEHIA 1 OBTE NPSGeCTMONBNBHEN ABATEARNOCTH
|515.01 30Ut BanycknoR KeantGuaunonrof padoTel, BRAICNER NOATOTOBKY K NPOUSAYPE SHWMTE W NPOURAYPY J8WNT
|l'll(-10 CNOCODHOCTIO NPOBOAHTE AHANKI CiPLA, MATERHANON W FOTOBON NPORYKUMH, CCYLURCTRNATE OUEHKY PE3YALTATOD AHANMIA I nK
IBLBM INCTRYMENTENRHME METOAN XMMWYECLONS anant3a & Texrnanorum Snorareprance
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Wnaexs Coaepwanne Twn
IMB.&!.DI.O! Ocroew MeneaxMEnTs W MapEETIHCS 8 TeXnONOMMK BroMaTepnance
IMB.&!.DI.OZ Ocroew Texi O PRrYANp " ynp KANECTEOM B TEXMOASrN Snonarepiance
[e1.8.88.02.01 C— © Texronzem BroMaTepuance
[e1.2.08.02.02 [ ——— o T ——
[e2.2.020H) Npanssoacreenian np nayo o8
IB!.B.OJ(I"I] Npr “an np ] NS nonyNERne npod ot A n onwira npodecoy A aeATRARNOCTH
IB!.B.O! JaunTe sunycknol KeanPurauncnnei PaBoTel, BXAICNER NSATOTORKY K NPOUBAYPE SAWMTH W NPSURAYPY J8WNTY
|ﬂK-11 CNOCODMOCTIO BWABMATY M YCTRAHATE OTKAOHEHHA OT PEXHMOB PAOOTH TEXHONOrMHECKOro c0OpyACEAHHA H NIPAMETPOB TEXHONOTUHECKOrD NPOLRCCH nK
IMB.IZ MNpoexTMpoeanie NPOUBCCOR # BNNAPATOE XMMINESHON TRXAONOMH
IBZ.B.O)(I’\] MPONIBOACTERHMAN NPAKTHES: NPAKTVKS NS NONYNERND NPodeccs ¥ A n onwra npodecos A aenTRARNOCTH
IB!.B.O! 3aunTe Bunycerol KeanMEuraunce el paboTel, BRAKMER NOATOTORKY K NPOUBAYPE SOWMTH W NPSURAYPY J8WNTY
[Bira aemvensmocn: nayure-neeneaosarenscran
CNOCOOHOCTIO NNAHHPOBATE M NPOBOAXTE BHIMHECKAR W XMMUHECKE IKCNEPHMENTH, NPOB0ANTS cOpaloTicy HX PeIYNETATOR M OLEHHEATE NOTPELINOCTH, BLABKIATY
MNK-16 FUNOTEIN! W YCTAHBINAEATE FPAHHL HX NPHMEHEHHA, NPUMEHATE METOAM MATEMATUHECKOTD BHANMIE W MOSENMPOBAHHA, TROPETHHECKOrD W IKCIEPUMEHTANBHOMD nK
WCCNRGOBAHUA
|51.l.03 TROPHA BEPORTHICTEN # MATEMATHIECKAN CTETHCTINE § W 6 P
|51.l.04 Naboparoprwe paboTel NO DRrAMVECKDA XHaiw
|51.l.0! Naboparoprud NPAKTHEYM NS NPCURCTEM W SNNBPATEM XM WECKSH TEXNRONOMN
|51.B.06 Moaearp ] npousccoe & Texnoncern Snomareprance
IB!.B.OI Opraniueccan X & rexnanomin Snomareprance
|51.B.Oﬁ VINCTRYMENTNHME METOAN XMMWVECEEND BNan3a & Texnoncrim Snorareprancs
|51.B.ll MNpoexriposanie SETANEA MAWWN W ANNBPATOE & TexnonorMk Bronarepnance
|51.B.12 MPoeXTMPIEaNIE NEOUBCIOR # ANNEPATSE XMMINESKON TRXIDNO N
[E1.8.88.02.01 Buiacrny (a & TeXMINGEI BroMaTERMANTE
[e1.8.08.02.02 [ —— . i BnoraTeprance
[e1.8.08.03.01 for rAsem DHsn 8 T Wi Eronarepnance
[e1.8.08.03.02 Farpran Guss & 1 e Eomarep
|BI.BJIS.OS‘OI Maremariieckie HeToas 8 xdmnn Sponareprancs
IBI.B.&S.OS‘OZ TEPMOSHHEMMKS 1 KAMETIE 8 XAl 1 TEXraASrn Shonareprancs
IBI.B.&S.O?M Aononmirenssue rases Praveecai ximn Sporarepvancs
IBI.B.&S.OIOZ XnMnueccan KimeTvks & crmrese Guonarephance
[e1.2.08.00.01 L Y H——
IMB.&!.N.OZ SaiicanTensrwe meroaw & Mk Snonarepnance
[e2.2.02(H) [pavsecacreenan np nayo o8

179




CNPABOYHMK KOMNETEHLMI  YueGueit nnas Gakanaspuara '180301_00-18-1234-341685-XTE_WNYP_Araa uac (1) (3).ph¢, xon Hanpaenexua 18.03.01, roa kauana noaroToexw 2019

Wrpexc Cogegpwarne | Tun
62.8.03(M) MponssoacTeeHran NPEKTUKE: NDEKTWKE NS NONYNERNo NPo@EccHORANEHEDX YMEHIA # ONETa NPo(eEcTHONaNEHDH ASATEALHOCTH
62.5.04(Na) Mp=gannnomean npakThka
£53.6.01 SawnTa exinycKron KeantPUKawIoH o paboTel, EXNICHER NORrOTOEXY K NPOUSAYPE SAWMTE M NPSUSAYPY SawnTel
I9T4.6.03 Beagerme & naTEMATHKY
|I'IK-17 rOTOEHOCTI0 NPOS0ANTE CTEHASPTHEIE ¥ CEPTHRMKIUNOHHEE HCNBITEHUA METEDUAN0E, MZSENHA M TEXHONOTMHECKH. NPOLECcos nK
I51.5407 Naboparogrwe pabotel no Puamdieckon xnmme Svomarepnance
|51.BAD‘9 MrcTpyMesTanEHNE METOAE XMNHGECKOrD aKan3a & TexHonori ShomaTepranos
|52.B.03(I'I) MponssoacTserran NPEKTHKE: NDEXTWKE NS NANYNERNG NPo@EccHORANEHED YMEHIA # ONETa NPoeEcTHONENEHDH ASATEALHOCTH
|53.5.01 SaugnTa exinyckron ksant@UKEWIoHHSH paboTe, EXNICHan NOQTOTOEKY K NpOUSAYPE SAWMTE M NPoUSIyPY JawnTel
nK-18 rOTOSHOCTLI0 MCNONEZ0B3TE SHAHHE CBOWCTE XHMHHECKHX INSMEHTOR, COSAMHEHHH 1 MZSTEDHAN0E Ha UX OCHOES ONR DEWEeHNA 23434 npod)eocnouamnoﬁ nK
MEATENBHOCTH
51.5.04 NaGoparopHue paboTel NO DEFAHKYECKDR XHMKA
51.5.08 Oprasmueccan xmm s Texwonorn  Suomareprance
51.5.14 Xumunn, Texsonorma # npuMenerne GroMaTepuance
61.6.06.04.01 DapMEKONOrMNEDH SKTMEHLIE SEUECTSe B NexapcTeerHue GopMEl B XMMILESKon Texsonork Gnomatepnance
61.6.08.04.02 Ocroen xONACHEHDH XHMIHH SHICOKDMONEKYNRPHNX CSEANMERMIN M KOHUEHTPNEOSEHHNX SHCNEPOHEX CACTEN £ XHMHYECKDR TEXHONCr M SnomaTepranos
B1.6.46.05.01 MaremaTideckine MeTogs! S xamnn GronaTepruanos
51.5.08.05.02 TESMOSMHIMAKE 1 KAHETICE S XAMHN | TeXrancrn GrnonaTepruanos
62.5.02(H) MponssoaCcTEEHKAaN NPEKTHKE: HayHO- T peb
52.5.03(M) MponssoacTseHKan NPEKTHKE: NDEXTMKE NC NOMYNEH NG NPS@ECTHONANEHED YMEHIA # ONETa NPodeEcoMOHaNEHDH AEATEALHOCTH
52.5.04(Na) Mp=gannnosmran npakThxa
63.6.01 SawnTa exinycKron KeantGUKawIsHHSH paboTel, EXNICHER NSRrOTOEXY K NEOUSAYPE SAWMTE M NPSUSAYPY SawnTel
nK-19 FOTOBHOCTBIO MCNONEZ0B2TE 2HAHMA OCHOBHSIX DOHIHHECK 'reognﬁ ANA PeLUSHNA BOZHWKZOWMY PUSHYECKMK 3334, CEMOCTOATENE=Or0 NpHoDpeTerns duau-eckm: nK
KR, ANA NOHMMaMA NPHHLMNOo2 padoTsl NpuOOpos M YCTPONCTE, B TOM “ACNS BHXOSALWDL 33 NPSASE KOMNETEHTHOCTY KOHKDETHOMD HaND3aNeHHs
|51.B.07 Naboparoprwe pabote no Puamdiecxon xnmme Snomareprance
|51.B.11 Mpoexmpoeanie geTaneil MawWWK W aNNapaTos & Texwanorin GromaTepnance
£1.B.14 Xumunn, Texsonorma # npumenerne GromaTepuance
B1.6.06.03.01 fononnprencseie raaes Pusikn s Texnaonorin GromaTepnance
B1.6.0B6.03.02 Aaepran Pusixa s Texonormk Svomareprance
B1.6.46.05.01 MaremaTideckine MeTogsl s xdmnk SponaTepranos
B1.6.06.05.02 TepMOSHHENMKE 1 KMHETICE S XAMAN W TEXHONCHN GnonaTepranos
B1.6.06.07.01 fononnprencHeie raaes Pusiuecxon xnmun SnonaTepranos
B1.6.06.07.02 Ximnueckan xumeTvka & crerese Gonartepnance
52.8.03(M) MponssoacTeeHran NPEKTUKE: NDEXTUKE NS NONYNEro NPo@eccHORANEHEDX YMEHIA # ONETa NPo(eccHONaNEHDN ASATENLHOCTH
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Wnaene Coaepwanne Tun
IBZ.D.M(M MNpeaannnomean nparTike
|53.B.Dl 30T BunycKnol KEanErauncnnei PaBoTel, BRAICNER NSATOTORKY K NPOUBAYPE SAWMTH W NPSURAYPY J8WNTY
III(-ZO FOTORHOCTBIO HIYHATE HAYHHO-TEXHHYECKYIO MHBDOPMALMIO, OTEHECTERHHWM 1 33pyBaxculil ONWIT N0 TEMATHKE HCCNBACBAHNA | nK
IM.I.M Naboparoprwe paborel N0 DPrAMAYECKDR XM
IM.B.O‘ Oprannueccan xummn & rexnonomn Snomareprance
IM.B.&!.DI.OI Ocroew MeneaxMEnTS W MAPEETINCS 8 TEXnONOMK BroMaTepnance
IM.B.&S.DI.O! Ocroew © PRrYANp »ynp HANECTEOM B TEXMOASrN Snonareprancs
IBLI.A!.DS.OI MaremaTieckine HeToas & ximnn SponaTepvancs
IBIAI.AO.DS‘OZ TEPMOSHHENMKS W KANETIKE B XMl 1 TexraAsril SponaTepiancs
[e2.2.0204) Npanssoacreenan np [ o
IBZ.I.D)(I"I) MPONIBOACTERMMAN NPAKTHES! NPAKTVKS NS NONYNEHND NPSGECCHONANBHBO YMEHI # CABTE NPOEECOIONANBHEN ABNTEARNOCTH
IBZ.D.M(M MNpeaannnomman npaxrika
|53.B.01 30T BunycKnol KeanMErauncenei PaboTel, BRAICNER NSATOTORKY K NPOUBAYPE SAWMTH W NPSURAYPY J8WNTY
IOTA.D.OZ MNepeeca HaYuRO-TEXHINECKOR MiTERATYPM
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PACNPEAENEHWE KOMNETEHUMA _ YueBnwik nnan Saxanaspuara '180301_00-19-1234-341085-XTE_WNYP, uac (1) (3). newwn 18.03.01 HAUANa N pen 2010

Vinaexs Havnenosan e DoprrpyeNae KOMNETERUN
TR-1; OR-1; OR-3, OR-4, OR-S, TOR-T, OK-B, OK-3, ONR-1, : g
1 Aucumnareu (woayn) NK-8; MK-10; NK-11; NK-16; MK-17; NK-18; NK-19; NK-20
st.s Basosan wacre OW-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-B, OK-9; ONK-1; ONK-2; ONK-3; ONK-4; ONK-5; ONK-%
£1.5.01 WwocTpanmui Asuk Q-5
81.6.02 Dunoceun OK-1; OK-4
£1.6.03 Veropun %]
£1.5.04 DUINIECKEN KYNBTYPA # ENORT OK-7; OK-8
£1.6.05 Marenanirs TR
£1.5.06 Wn@opmarica CONK-4; ONK-5
£1.5.07 Dusnns CR-1, ONR-2
61,506 OFan W HEOPFBHIIECKAN XANAA OK-1; ONK-3
1,509 Opearimeckan ximin CW-7; OTIR-1; ONK-2; ONK-3
£1.5.10 DUIHAIRCKN XANNR ONK-1; ONK-2; ONK-3
51511 Konmonasan xoimmn TOIR-1; ONK-2; Orw-3
51512 ARBAHTINECHAN XHIHA ONK-1; ONK-3
£1.5.13 Vmenepnan rpadixs ms
51,514 NENKnazmen Mexanies ONK-1; ONK-2
£1.5.15 IARKTEOTEXHICE # NPOMMAINENABA 3NEKTPOHIKE CLE; O-7, OTR-1; COR-S
51,516 Beaor b MHIHRAEATE W OK-3; OK-7; OK-9, ONK-6
51617 NPOUBCTY # BNNARETI XIMIIECKDR TEXHENOE I m3
£1.5.18 OBan XIMNETLAN TRXHENSEWA OAK-1; ONK-2; ONK-3
51.5.19 Cheremm ::pomnm ORT
OK-3; OK-4; OK-6; OK-7; OK-8; ONK-1; ONK-2; ONK-3; ONK-5; NK-2; NK-3; NK-4; MK-6; NK-9; NK-10; NK-11; NK-16; NK-17;
61.8 Bapnatnenan vacte NK-18; NK-18; NK-20
(] " roM OK-3; NK-9
£1,8.01 Evonaresnance voe PatasoacT
51.8.02 Npesceratrve & Texiononm Snomareprance m’
£1.8.03 Tropun seponTHOCTER W MaTENaTHRCKEN CTaTHETIKS & | MK-16
Texronorm Snomarepranoe
61.8.04 Naboparcprae pafarm No oprannuecai oMK R-20; TIR-2%; TR~
51,808 NabBoparopruil npakTieys no npoueccan w annaparan | OK-1; NK-6; NK-16
XNMINESHOR TEXAONOrIH
m ; npousccos 8| O IR-S; TR-2; NR-16
61.8.06 rexmanorm Evomareprance i
£1.8.07 Natoparopraie paform No Gravuecxod xumin NK-17; NK-1%
Gronarepnance
£1.8.06 Opranpeckan ximna & Texnonorwa Sronarepvance *16; 11K=10; 11K~
£1.8.09 Wncrpymenransnsie ° . NK-10; NK-16; NK-17
Texnonorm Swomareprance
£1.8.10 3 Wn 8 vh 6 epvance COR-Z; ONR-3; 1R-4
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PACNPEQENEHVE KOMNETEHUWA _ YueBHws nnan Saxanaspuara ‘180301
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Viraexe Havinenosanne DopHpPyENMIE KOMNETE UMW
|M 811 NEORKTHEORAHIME ABTANEA MBI # BNNIRATSE & 18, TIk-15
- Texionorim Evomareprance _
|M 812 Nposkriposanive npausccos 1 annaparoe xemueckon | MK-4; NK-11; NK-16
- TRXHONOM N
|M 813 HauapraTensHan reoneTpin & TEXHOND OR-T, ONR-S; s
- Gronarepnance
[B1.8.14 Xiwiin, TexXHONGENn W nprmenerne Snomareprance | OIK-1; NK-18; N-19
|51 818 Inerrierue RCUINAKAE 1D GUINIECKOR KyAuTYRE W R, Ok-8
— ENOpTY —
|H-0M-01 Ducumnamiu no eubopy 51,8.08.1 MK-3; NK-9; NK-10; NK-20
[ e Ta # HOP S —— TiR-3, FIK-9, Ni-10; NR-20
61.6.08,01.01 EromaTesnance ~
Ocnosul Texnvueckare peryanp " ynp NK-3; NK-9; NK-10; NK-20
61.8.08.01.02 KANECTEOM & Texranari Sromnarepnance
1, ) WAAKA B MO Bl 1.6.08. =10, 11K
[e1.8 0802 Rveu Bopy 51.8.018.2 TR-10; NK-16
BurinennTensnan MaTemaTies 8 TEXnONOMN NK-10; NK-16
61.8,08,02.01 SroaTenance
B1.B0B.0202 | AHcrpeTran HaTenaTia & Texmanarn Eronarepnana | TIR-10; NR-16
[61.8.08 03 Brcunaniin no subspy 51,8.18.3 MK-1€; MK-15
18080308 [RONGANMTENME FraBM Grankn B TEXHONGT M 18 TIR-15
A Gronarepnance
618.08.03.02  [Aaepran Qranka & rexroncrun Snorareprancs MK-16; NK-1§
|61.8.08 04 Lucumnnrein no eubopy 518,08 4 SRS
DOprarcNDrIIECKN SKTHENNE BEUECTES W CNK-1; NK-18
61.8.08.04.01 perapcTeeriae GOPM B XMMINECKOR TRXHOND I
Gronarepnance
0 Le! A 01NN yANp ONK-1; NK-18
61.8.08.04.02 CORAMMENAIN W KOHUENTENEOBEMMIX SHCHEPSH X
CHETEM § X A\ wh 6 Tepnance
|61.8.a8.05 Dueumnaree no ewbopy 51,8.08.5
61.8.08,05.01 Marenarvweckie meroaw & xnmne Svomarepprance
TEPMOANNEMILS # KIHETHAKS B XNMIK W TRXADNOIIH
61.8,08,05.02 Eromaresnance
[e1.8.08 06 Bucunnnmin no subspy 51,8.18.6 CK-1; ONK-2; ONK-3; NK-§
MEXaHIECKIE NPOUBCER M BNNBRETE XHMHIBCKOA CFR-T; ONK-2; ONK-3; TS
61.5.08,06.01 remanor o ~
MExaries xMveckix NPONISEACTS TEXHONOMMN ONK-1; ONK-2; ONK-3; NK-§
61.8.08,06.02 SnonaTepnance
|61.8.08.07 Lucumnanen no eubopy 51,8.08.7 MK-16; MK-19
Bononmirensrue Frass Granieckol XM NK-16; NK-1%
61.8.08,07.01 SronaTegnance -
61.8,08.07.02  |Xmiecran cineriks & oinrese Snonareprancs NK-16; NK-1%
|81.8.08.08 Bucupnamim no ewubopy 51,8.08.08 NK-16
[sx.a.nn.oo.ox Ocnosw kearroeoh xmunn Srovarepnance NK-16
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PACNPEOENEHME KOMMNETEHUMA  YueBHus nnan Gakanaepnata 180301

00-18-1234-341835-XTE_MNYP_Axaa uac (1) (3).plx', xoa vanpaenssna 18.03.01, roa Hawana nogrotoexn 2018

Hrames Haupenozarne Doprupyeneie xoMneETERLN
|51.B..QB‘08.02 BorincanTensHzie neTogu £ Xkminn SwomaTepranos MK-16
MK-1; NK-2; NK-3; NK-4; NK-5; NK-§; NK-7; NK-8; NK-9; NK-10; NK-11; NK-16; NK-17; NK-18; NK-18; NK-20
52 Npaxrak
NK-1; NK-2; NK-3; NK-4; NK-5; NK-§; NK-7; NK-8; NK-9; NK-10; NK-11; NK-16; NK-17; NMK-18; NK-15; NK-20
B2.B BapraTnswan yacte
YueSHan NpacTHKa: NPEXTHKS ND NOTYSERMIC NK-1; NK-2; NK-4
52.8.01(¥) NEPEYHEX NEOPECCMSHANBHEIX YNEHNA 1 HAENKOE, &
= TOM YHCHE NESEAUHEI YMEHNI 1 HIESIKOE HEYYHT-
WNCCNEACEATENLCKTH ASATENDHOCTH
MNponzeoscTeE=rean NPaKTICA: HayYHS- MK-8; NK-10; NK-18; NK-18; N«-20
52.8.02(H)
wochegoearenscran pafora
NporzeogcTeerean npakTiea: npakTika no nonywerno | MK-1; AK-2; NK-3; NK-4; NK-5; NK-5; MK-7; NK-B; NK-3; NK-10; NK-11; NK-16; NK-17; NK-18; NK-15; NK-20
52.8.03(M) npodecccHanskIX yNEHR 1 onsiTa
npodeccncHansHoi JEATENEHOCTH
£2.8.04(Na) Npeaarnncesan npaxTics MK-1; NK-2; NiK-4; NK-16; NK-18; NK-15; NK-20
OKl-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-B; OK-3; OMNK-1; ONK-2; ONK-3; ONK-4; ONK-5; ONK-§; NK-1; NK-2; NK-3; NK-4;
53 locyaszCTEEHHaR HTOroEan STTECTALMA MK-5; NK-6; Ni-7; NK-3; NK-8; NK-10; NK-11; NK-16; NK-17; NK-18; NK-19; NK-20
OK-1; OK-2; OK-3; OK-4; OK-5; OX-6; OK-7; OK-B; OK-3; OMNK-1; ONK-2; ONK-3; ONK-4; ONK-5; ONK-§; NK-1; NK-2; NK-3; NK-4;
B3 [ — MK-5; NK-6; NK-7; NK-3; N-8; NMK-10; NK-11; NK-16; NK-17; NK-18; NK-18; NK-20
SawmTa sinyocion xeanndrkaurcreoi pators, OWl-1; OK-2; OK-3; OK-4; OK-5; Ou-6; OK-7; OK-B; OK-3; ONK-1; ON-2; ONK-3; ONK-4; ONK-5; ONK-§; NK-1; NK-2; NK-3; N«-4;
£3.5.01 EXICHAR NOATOTOESY K NEOLSAYPE SAWHTE 1 MK-5; NK-6; N-7; NK-3; MK-8; NK-10; NK-11; NK-16; NK-17; NK-18; NK-19; NK-20
NEOLERYDY SAWMTE
[eta P ——— CK-S; OK-5; ONK-6; MK, NK-16; NK-20
[e7n8 BapmaTnenan uects CK(-S; OK-5; ONK-€; MK-4; NK-16; NK-20
OTAE.01 [DENASHCIRAR SAUMTE & SPEIEISaRHEN SITYELMIAX OK-; ONK-6; Ni-4
STA B.02 Nep=eog HaywHO-TEXMAYECKON NMTEPaTY RS Ce-5; MK-20
STAB.03 Beagenne £ naremaricy MK-16
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CBOOHLIE OAHHEE  YweGHulil nnas Caxanaspuara "130301_00-19-1234.34 16350075 _MNYP_Asaz «ac (1) (3100, ma ssapasne-en 15.03 01, roa =s«ans noyoTosos 2019

Wroro Kex 1 Ky 2 Kypc 3 Kypc <
Bas.% %Lﬁ“" 22 Beero | Con1 | Con2 || Boero | Com3 | Con s || Beers | Con S | Con6 [ Bemro | Con7 | cone
- J% | Mar | Masc. Dt
Toro (C dakynsTaTveamn) 38 =0 247 &3 3= = < = * &0 2 2 &0 30 20
roro no ON (Ges daxymsrarusos) 31 243 = 60 k ) ] & % 34 & 0 0 &0 0 0
Im.ﬂy.l) S3% % |/2% | 20 2% 286 &0 n b} 57 3 3 57 k) g 2 z 15
Fl—'.cn 14 | 135 114 $3 | x| = s | 5 2z | 15 7] 9 3
BapuaTioras “acTh 84 02 02 7 7 I = 6 * | » 15 15 | B 18 15
[Pparcrivan 0% [100% ] o% | 15 | 8 ) I 3 3 ] 3 3 2] 3]s
[BapmaTieman vacTs 15 Fr) 5 I s 3 || 3 3 7] 3 B
|rocyaapcraesman wiorosas artecraws 6 B 6 | | 6 B
|Basosan wacte B B 6 1 1l 6 -
|vacyneTaTion 7 7 7 3 2 1 | & | 2 2 |l
[BapwaTioras sacTe 7 7 7 3 2 1 ) 4 2 2 | 1
: ‘ . 0N, GaxyruTanvems (5 nepwoz TO) 60.5 e | 9 | %4 | 655 | 606 | 49 | %.7 | 624
R ' 07, daxyreranes (o neproz %o cecows)| 337 - |8 |os] - |ws|ns] - |ws|ns] - |48
07 Be3 3t aucsrme o Gvox 29 - 246 |09 ] - |26 26 - |2n6]|2n9] - |21 %
KoreraTHan pabota B nepuon TO (sxaa.usc/mea)
o " © S T SNOTIVS N0 vl 26 - 18 39 - 39 38 - 39 19 -
| T 31822 - ass a2 - |ams |®wa2] - a3% |a376)] - |3058 |22¢38
|5 Tom wacne no anexT. amau. 7o §.x. 32 R | & % | % - 2
Fntﬂ ns - - 0.2 - 0.2 - 72.2 | 0.2
Cymapeas xonTaxTHas pabota (aan. wac) [ s - - - -
| tar 1128 - |322] 1,2 - |22 ]2 - -
MTOro no Bcem Snosam 33%7.8 6.2  4%.. 45108 | 51656 a5 |avs n 225
IOAEH () 7 3 4 S 3 2 S 3 2 3 3
JAET Ga) 3 3 4 4 6 3 3 4 | 2 2
O6n3aTeNsMuIe SOPME KOMTDONR JAGET € OUBHKON (3a0) S 2 3 6 2 4 4 1 3 4 1 3
KYPCOBOW MPOEXT () 1 1 1 1
KYPCOBAR PASOTA (XP) 1 1
DN B8
MPOUEHT .., J3MATUA OT ayanToDHuX (%)
B MHTRDIC TR SopMe 2.5%
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