AHHOTaIUM PaGOYMX MPOrPaMM JUCIHUIINH
JAucuuMmimHbl 0013aTeIbHOM YacTH (0a30Bast 4acTh)

AHHOTanus padoyeil nporpamMmsl JucuuiIuEbl «MHOcTpanubii a361k» (Bb1.6.1)

1.1leab AMCHUILIMHBI — TpPUOOpETeHHE OOydJaromMMucs oOIIel, KOMMYHHKATUBHOW H
npoecCHOHATbHOW  KOMIETEHIUH, YpPOBEHb KOTOPBHIX Ha OTACIBHBIX JSTamax S3bIKOBON
MOATOTOBKM  MO3BOJISIET  MCHOJb30BaThb  MHOCTPAHHBIM  S3bIK  [PAKTUYECKM  Kak B
npodeccnoHaIbHON  (TIPOW3BOJACTBEHHOW W HAYYHOW) JIEATCIIBHOCTH, TaK U JUIA  Ieled
camMo00pa3oBaHMUI.

2.B pe3yabTare HM3yYeHMs JUCHMIUVIMHBI  o0yvyalmmiicsi 1O  Nporpamme
O0axajiaBpuaTa J0JKeH 00J1aAaTh cieayoummu oOmekyibTypHsiMU (OK) komneTeHuusMu:
- CIocoOHOCTh K KOMMYHMKAIIMM B YCTHOM M MUCHbMEHHOW (popMax Ha PYCCKOM WU HHOCTPAaHHOM
SI3BIKAX JUIS PEHICHUS 3a/1a4 MEeXIMYHOCTHOTO U MEXKYIbTYpHOTO B3aumoeiicteus (OK-5);

3uams:
- OCHOBHbIE CHOCOOBI  COYETAeMOCTH  JIEKCHUECKUX €IMHUI] U OCHOBHBIE
CJIOBOOOpa3oBaTEIbLHBIC MOJICIIH;
- PYCCKHE SKBUBAJEHTHl OCHOBHBIX CJIOB M BBIP@XEHHUI peun B MPOIEcCe MEKIMYHOCTHOTO U
MEXKYJIbTYPHOTO B3aWMOAECHCTBUS;
- OCHOBHBIE IPUEMBI U METO bl peeprpOBaHUS U AHHOTUPOBAHMSI JINTEPATYPHI;
- TACcCHBHYIO U aKTHBHYIO JIEKCHKY, B TOM YHCJIE OOIIEHAYYHYIO U CIIEHUaTbHYI0 TEPMHHOJIOTHIO,
HE0OX0IUMYIO JUIsl pabOThI HaJl TUTIOBBIMH TEKCTaMH;
- Tpuembl paboThl C OPUTUHAJIBLHON IUTEPATYpO HA MHOCTPAHHOM SI3BIKE.

Ymemo:
- paboTaTh C OpUTUHATHHOM JTUTEPATYPOH HA HHOCTPAHHOM SI3BIKE;
- paboTath CO CIIOBapeM;
- BECTU IEPENUCKY Ha M3y4aeMOM S3BIKE C ILEJIBI0O MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aUMOJICHCTBHS,

- BECTHU peyeByio NEATENBHOCTh MIPUMCHHUTEIHHO K chepe OBITOBOM u
podecCHOHAIEHON KOMMYHHUKAIUH.
Braoemo:

- HMHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEKIWYHOCTHOTO M MEKKYJIBTYPHOTO OOIICHMS, HABBIKAMHU U
YMEHUSIMH PEYCBOM JIEATETLHOCTH TPUMEHHUTEIBHO K cdepe ObITOBOM W mpodecCHOHATbHOM
KOMMYHHUKAIIUH, OCHOBAMH MMyOJIMYHON PeUH;
- OCHOBaMH pe(eprupoBaHUs 1 aHHOTUPOBAHUSI IUTEPATYPHI HA U3y4a€MOM HHOCTPAHHOM SI3BIKE.
3.Kparkoe coaepxxanue TUCUMIINHBI:
Beenenue. [Ipenmer u posib HHOCTpaHHOTO si3bIKa. KpaTkue uctopudeckue cBeieHus: 00 n3yqaeMom
sI3bIKE. 3a1a4d ¥ MECTO Kypca B MOJArOTOBKE OakajaBpa TEXHUKH M TEXHOJOTHH.
MogayJas 1. I'pammaTHyecKkue TPYAHOCTH M3Y4aeMOro SI3bIKa:
- JIMYHbIC, MPUTSHKATEIbHBIE U TPOYHE MECTOMMEHHUSI.
- CIPSIKEHHUE TJ1aroJia-CBs3KHU.

N3meHenue rnarona-cBs3ku B ¢opMmax HacTosiiero BpemeHu. (OOpazoBaHUE pa3TUYHBIX
BHUJIOBPEMEHHBIX (OpPM C TIOMOIIbIO TIiiaroyia-cBs3ku. OOpasoBanue U ymnoTpebieHue Qopm
MacCUBHOTO 3ajora. M3MeHeHue riarosia-cBs3KM B Pa3MYHBIX (hOpMax MPOIISANIEro U OymayIiero
BpeMeHH. [ naron-cBs3ka B OTpULATENBHBIX MIPEIJIOKECHUAX.

[Topsanok cioB B mpemioxkeHuu. IIpsAMoil MOpSANOK CIIOB YTBEPAMUTEIBHOTO MPEIIOKEHUS B
pa3NMYHBIX  BHJIOBpPEMEHHBIX (opmax. VI3MeHeHMe mToOpsAKa CIOB B BOMPOCUTENBHBIX
npemioxkeHusx. [lopsok CIOB M MOCTPOEHHE OTPHUIATENBHBIX MpPeIoKeHUuN. OMbaTudeckue
KOHCTPYKLMH.

Moayas 2. UTeHne TeMaTH4eCKHX TEKCTOB:
- BBEJICHHE B CIICLIMAJIBHOCTD;



- I.1A. Mennenees;

- PXTY um. JI.1A. Menneneesa.
[lonatue o Bupax ureHus Ha Hpumepax TekcTtoB o xumuu, .M. Menneneese, PXTY um, .U.
Menpeneesa.
AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

Mopyas 3. IIpakTika yCTHOI pe4H 110 TeMaM:

- «["oBopuM 0 cebey;

- «B ropone»;

- «PalioH, rae 51 )KUBY».
MoHosoruueckas peub 1o TEME «0 ceder.

Mopyas 4.I'pammaTnyeckre TPYJIHOCTH H3y4aeMOro si3bIKa:

Nudunntus. ®opmsl nHpunuTHBA. [IpogomkenHsiii u nepdekTHbii THOUHUTUB. DYyHKINH
nHpuHUTHBA B mpeioxkeHnn. OOpazoBaHue M ynorpediieHue HWH(PUHUTUBHBIX OOOPOTOB THIIA
«CJOKHOE TIOJUIEeXkKAIllee» M «CJIOXKHOE JOTOoJIHEeHue». BapuaHThl mnepeBoja WHOUHUTHUBHBIX
000pOTOB Ha PYCCKHII SI3BIK.

Bunospemennsie ¢popMmel riaaronos. O0pa3oBaHHe MPOCTHIX, TPOJOHKEHHBIX, EPPEKTHBIX U
nepQeKTHO-TIPOJIOJKEHHBIX BpeMeH. BompocuTenbHble NPEUIOKEHHs B Pa3iIMYHBIX BpeMeHax.
OO6pazoBaHue OTPUIIATEIBHBIX (DOPM TJIaroJia B pa3IuyHbIX BpEMEHaX.

Moayas 5. H3yuyawomee 4YTeHHME HAYYHO-NONMYJSPHBIX TEKCTOB M0 BbIOpaHHOM
CHeNMAJTbHOCTH.

[IpumepHas TeMaTrKa TEKCTOB:
«XHUMHYECKasi TEXHOJIOTHSI U HAYIHbIE METOIbD»
«XHMMHYECKOE MPEATIPUATHED.

Moayab 6. IlpakTuka yCTHOWH peuH 1o TeMe
«CryneHuecKast ;KU3HbY.

«XHMHs, U3MEPEHHUS B XUMUYECKOU TEXHOJIOT M

Moayas 7. 'paMMaTryecKkue TPYAHOCTH M3y4aeMOI0 SI3bIKA:

[IpuyacTtus. [lpuyacTusi HACTOAIIErO W TpOMIEANIeTo BpeMmeHH. IlepdexTHpie ¢GopMbl
npudactuss. MecTo mpuyacTuii B NpEAOKeHUHW. Pa3muuHble BapuaHTHI I€peBOJA NPUYACTUN HA
pycckuii s3bIk. [IpruyacTHbIe 000POTHI M IPUEMBI UX NIEPEBOA HA PYCCKHUM A3BIK.

CocnararensHoe HakiioOHeHHE. POPMBI COCIIAraTeIbHOIO HAKIOHEHUS B U3y4aeMOM SA3BIKE.
MonanbHbI€ I1aroJisl U MX UCIOJIB30BAHKE B IPEUIOKEHUAX B COCJIAraTeIbHOM HAKJIOHEHUH. THIbI
YCIOBHBIX IIPENJIOKEHUN. BapuaHThl nepeBoja NMPENIOKEHUN B COCIAraTelbHOM HAKIOHEHUM U
YCIIOBHBIX MPEUIOKECHHM.

Moayas 8. U3yualoiee YTeHne TEKCTOB M0 TEMATHKE:

«XuMHuecKas 1abopaTopusi».
«V3MepeHus B crieluanbHOM JabopaTopum.
Moayas 9. IlpakTHKa YCTHOM pevH 0 TeMaM:
«CTpaHa U3y4aeMoro s3bIKay,
«I[IpoBeneHune nem0BOM BCTpeun»,
«3aKIr04YeHNE KOHTPaKTay.
4.00bemM yueOHOM TMCUMILINHBI

Bun yue6HO# paboTh B 3aueTHBIX
B akagem.
eIMHHUIIAX qacax
OO11ast TpyA0€MKOCTh AUCHUIUIMHBI 0 Y4eOHOMY MJIaHy 10 360
AyIUTOpHBIE 3aHITUS 2,2 80
Jlexkmuu - -

[IpakTuueckue 3aHATUS 2,2 80
CamocrositenpHas pabora: 4,8 172




Bu uToroBoro KOHTpOJIS: 3a4eT/3K3aMeH 1 OK3amMeH

(36)

AHHOTanus padoueil nporpamMmsl JucuMIIMHBI “@Puinocodus” (b1.B.2)

1.HeJab QuCHMIIMHBI — CPOPMHUPOBATH Y CTYACHTOB KOMIUIEKCHOE MPEICTABICHUE O POJIU
u Mecte Guiaocopuu B CHCTEME I'YMaHUTAPHBIX, COIMAIBHBIX U €CTECTBEHHBIX HAyK, IMO3HAKOMHTH
uX ¢ ocHOoBaMH (unocockoro 3HaHMA, HEOOXOAMMBIMH JUISI PEIICHHS TEOPETHYECKHX H
MPAKTUYECKUX 3a/1a4.

O0603HaYeHHO IEJIBIO OTPEEISIIOTCS CIASAYIONINE 3a0a9d TUCITUTITUHBI:

- opMupoBaHKEe HAYYHBIX OCHOB MUPOBO33PEHHUS CTY/ICHTOB;

- (popMupoBaHHE HABBHIKOB JIOTHYECKOTO, METOI0JIOTHIECKOTO U (PHII0CO(CKOTO aHAIN3a pa3BUTHUS
1 GYHKIIMOHUPOBAHUS Pa3IMYHBIX cep KU3HHU OOIIECTBA, €0 COMUATBHBIX HHCTHTYTOB;

- (hopmupoBaHNE yMEHHI UCIIOIB30BATh PHIOocO(CKUE 3HAHUS B PO(HECCUOHATBLHOM JAETENHHOCTH
OyIyIIUX CHEIUATUCTOB;

- (¢opMHpOBaHHE TBOPYECKOTO MBIIIJICHHS, CAMOCTOSTEIFHOCTH CYXKICHHH, WHTepeca K
OTEYECTBEHHOMY ¥ MHPOBOMY KYJIBTYPHOMY ¥ Hay4yHOMY HACIEIHI0, €Tr0 COXPAaHEHUIO H
MIPEYMHOKEHUIO.

2.B  pe3yabrare M3y4YeHHUs] JMCHMIUIMHBI  oOOy4yawluiics 10  mporpamme
O0akajaBpuaTa [10JIKeH obaagarh creayromumu oomekyasTypHbiME  (OK)
KOMTIETCHITHSIMH:

- CHOCOOHOCTh HCIMOJB30BaTh OCHOBBI (MIOCOMCKUX 3HAHWN i1 (HOpPMUPOBAHHS
MHUpOBO33peHueckoii mosuiuu (OK-1).

3namo:

- OCHOBHOE COJEp)KaHUE INIaBHBIX (PUIOCOQCKUX IIKOJI U HalpaBJICHUH, IPeICcTaBUTENEH 3TUX
IIKOJI, CBSI3b U pasiauune ux (PuIocoMCKuxX HIeH, CBA3b HCTOPUKO-(DUIOCOPCKUX KOHIEMIUNA C
COBPEMEHHBIMU IIPOOIEMaMU MHIMBHUIYaTbHON 1 OOIIECTBEHHOM KU3HU;

Ymemo:

- IIOHHMMaTh M aHAJIM3MPOBATH MUPOBO33PEHUYECKHE, COLMAIBHBIE U MHIUBHIyalbHbIE MPOOIEMBI
COBPEMEHHOM JKU3HU; IPAMOTHO BECTU JUCKYCCHIO, ApIYMEHTUPOBAHHO OTCTAaUBaTh CBOIO MO3UIIHIO
[0 3HaYMMbIM (punocodckuM mpoOineMaM COBPEMEHHOM JKU3HH, ONMpasch Ha HapaOOTaHHBIN B
uctopuu (Quiaocopuu MaTepual; NPUMEHATh NOJIy4eHHblE (UIocOo(CKUe 3HAHUSA K PEIICHUI0
poeccHOHANIBHBIX 33/a4;

Braoemy:

- IOpeACTaBICHUAMH O (Quiocopuu Kak HayKe M CUCTEME ILIEHHOCTEH, ee MecTe B CHCTEeMe
I'YMaHUTAPHOTO 3HAHUs; OCHOBaMHU (PUIOCO(CKOr0 MBILIUICHHS; KaTeropHajJbHBbIM alapaTom
M3y4yaeMON JUCLHUIUIMHBL, (UIOCOPCKMMU METOAaMHU aHalM3a pa3IM4YHbIX MpOoOJieM, HAaBBIKAMHU
¢bmnocohckoil KynbTyphl U1l BBIpaOOTKH CHCTEMHOTO, LIEJIOCTHOTO B3I HA JEHCTBUTEIBLHOCTh U
MECTO XUMHUH U XUMUYECKOI TEXHOJIOTUH B LIEJIOCTHOM KapTHHE MUpA.

3.Kpartkoe coaep:kanue JMCIHHIIIMHbI:

Beenenne. ®unocodus, ee MpOUCXOKICHNE U POJIb B OOIIECTBE.

Monyas 1. OcHoBHBIC puI0COPCKHE IKOJIBI.

Antnunas ¢unocodus (nocokparuku, copuctsl, Cokpar, Jemoxput, Ilnaton, Apucrorens,
AIUTMHUCTHYECKU-pUMCKas (unocodust). OcHOBHbIE TpoOIEMbl  CpeIHEBEKOBOW ¢uiocopuu u
snoxu Bo3poxnenus. @unocodust Hosoro Bpemenn (XVII — XVIII BB.) Uneonorus Ipocsenienus.
Hemenkas knaccuueckast punocodus. Pycckas ¢punocodus XIX — XX BB. OCHOBBI MapKCHCTCKOM
¢mnocopuu. OCHOBHBIE HANPABJIEHUSI COBPEMEHHON (HII0CODUH.

Moayas 2. ®uinocopckre KOHUENuu ObITHSA U NO3HAHMSA.

[IpoGnema ObiTHst B uctopuu Quuocopuu. [loHATHS MaTepHaTbHOTO W HIEAIBHOTO.



OcHoBHble GmIOCOPCKUE HAMpPABICHUS: MaTepuain3M H uaeanu3M. [IpuHIUN rI00aIbHOTO
3BOJIFOIMOHU3MA B COBPEMEHHOW HAYYHON KAPTHUHE MUPA.

KoHuemnmu mpocTpaHCTBa U BpEMEHHU B HCTOPUU GUIIOCOPHUH U HAYKH.

[Ipoucxoxnenue coznanus. Ponb Tpyna B IpoUCXOXJIEHUU cO3HaHUA. Mneanuctuyeckue u
MaTepuaIuCcTHYeCKue KoHuenuuu co3nanus. Co3nanue u Mo3r. Co3HaTeapHOE U OECCO3HATEIBHOE.
Coznanue u s3b1k. Co3HaAaHUE U CAMOCO3HAHHUE.

KoHImemnmu rooceosiorTuy B HCTOpUN PHIIOCO(DHH: CCHCYATU3M, PAlIHOHAIM3M, CKETITHITU3M,
ArHOCTHITM3M, KOHIICTIINS BPOXKICHHBIX WJICH, anpuopu3M. J[ManeKThKka NO3HAHHS: YyBCTBCHHOC U
panmoHanbHOE. OCHOBHBIE TEOPUU UCTHUHBI.

Mopayas 3. IIpo6sembl yenoBeka B (puiiocodum.

YenoBek kak npeaMmer ¢uiocopckoro aHaiuza B uctopuu ¢unocopuu. Ilpoucxoxnenue
YeJloBeKa: MPUPOJAHBIE U COIIMANIbHBIE YCIOBUS aHTPONOCOLMOreHe3a. bruosornyeckoe u counaibHOE
B uesioBeke. VIHAMBYI, MHIUBHIYyaTbHOCTD, TAYHOCTS.

Cwmpicn KU3HM WM TpeJHa3HaueHue uenoBeka. JKu3Hb, cMepTh, OeccmepTue. JIBrkeHUe
HEHACUJIUs, €T0 POJIb B COBpeMeHHOM xu3Hu. Llenmn u nennoctu. Co0oaa BOJIM U OTBETCTBEHHOCTh
nuyHOCTH. HpaBCTBEHHBIE, PEIUTUO3HBIE, ICTETHUECKHUE IICHHOCTH.

Monyab 4. ®uiiocopusi HCTOPUM U 001IECTBA

YenoBek B CUCTEME COLHUAIBHBIX CBs3el. JIMUHOCTE M Macchl, ¢cBOOOAA M HEOOXOIUMOCTD.
dwrocodust ucTopur: GOpMAITUOHHAS M ITUBHIM3AMMOHHAS KOHIETIIMH UCTOPHYECKOTO PAa3BUTHSI.
[Iporpeccuctckie W IUKIWYECKHE MOJAETH pa3BUTHA. [ J00ambHBIE MPOOJIEMBI COBPEMEHHOCTH.
Konnenus ycToWIruBOTO pa3BUTHS U CIICHApUU OyTyIIEero.

O6mectBo 1 ero crpykrypa. ComuanbHasi, HOJUTHYECKas U JAyXoBHas chepbl 001IecTBa.
Konnenmmu rocynapctBa B uictopuu ¢unocodcekoit Mpicau. ['pakaaHckoe OOMIECTBO U MPABOBOE
rocyznapcTBo.

Moayasb 5. ®uiiocodgckue npodeMbl XMMUM U XUMHYECKOH TEXHOJIOT U

Hayuynoe u BHeHayuyHoe 3HaHue. CTpyKTypa HAy4HOTO 3HAHHUS, €r0 METOJbl U (POPMBI.
Hayunsbie peBostonuu U cMeHa TUIOB palMoHanbHOCTH. Hayka B cOBpeMeHHOM MHpe. DTHKa HayKu
1 OTBETCTBEHHOCTH YUEHOTO.

[IpoGnema cooTHomieHHs Haykd U TexHUKH. ColManbHble TMOCIEACTBUS HAY4YHO-
TEXHUYECKOTO Iporpecca. DTHUECKUE U SKOJOTUYECKHE UMIIEPATUBBI PAa3BUTUS HAYKU U TEXHUKH.

MecTo XMMHUHM B CHUCTEME €CTECTBEHHBIX HayK. OcHOBHas mpobiema XMMHUU KaK HayKd U
npousBojicTBa. Lenu u 3amaun xumuyeckoil TexHosoruu. Crnennuduka XMMHKO-TEXHOJIOTUYECKOTO
3HaHUS: QYHAaMEHTAIbHOE U MPUKIIAIHOE, IMIIUPHUECKOE U TEOPETUUYECKOE.

4.00beM y4eOHOH TMCUUTIIMHBI

. B 3auvernnix | B akanem.
Buabl yuedHoii padoThI
eIMHHUIIAaX yacax

OO0masi Tpy10eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY IJIAHY 5 180
AY/JIMTOpPHbBIE 3aHITHS: 4/3 48
Jlexunu 8/9 32
Cemunapsi (C) 4/9 16
CamocTosiTeibHast padora (CP): 8/3 96

Bua KOHTpOJIAA: IK3aMeH 1 36

AHHOTanus padoyeil MPOrpamMMbl 1M CHUILTHHBI
«Hcropusa» (b1.6.3)

B cootBercTBUM ¢ pabourMMM Y4eOHBIMH IUIaHAMM 1O HampaBiieHHI0 noArotoBku 18.03.01
(ypoBeHb TOArOTOBKM — OakamaBp) aucuuminHa «lcropus» OTHOCHTCS K 00s3aTeIbHBIM
aucuuIuiiHaM 6a3zoBoi yactu yyeOHoro miana (b1l. B.3) u paccuntaHa Ha M3ydyeHHE Ha IEPBOM



Kypce o0y4eHusl.

I[env Ooucyunaunsi: opMUPOBAHHUE Yy CTYIEHTOB KOMIUIEKCHOTO TPEACTABICHUS O POJIH U
MECTE HCTOPUU B CHUCTEME T'yMaHUTApHBIX M COLMAIBHBIX HAYK, KYJIbTYPHO-HCTOPUYECKOM
cBoeoOpasun Poccum, ee MecTe BO BCEMUPHO-HCTOPHYECKOM Ipolecce, 00 OCOOCHHOCTIX U
OCHOBHBIX 3Tamax €€ HCTOPUYECKOTO PA3BUTHS; BBEIECHUE CTYIEHTOB B KpPYr HCTOPUYECKUX
po0iieM, CBA3aHHBIX ¢ 00IacThIO Oyaymiel mpodeccuoHaIbHON AEATEIBHOCTH.

3adauu V3yuyeHUs UCTOPUU 3aKIHOYAIOTCS B MPUOOPETEHUU CIENYIOIINUX 3HAHUN, Pa3BUTUU
YMEHUU U HaBBIKOB JINYHOCTH:
* NOHMMAaHHWE TPaXJAHCTBEHHOCTM U MAaTPUOTU3Ma Kak HpeJaHHocTH cBoeMy OTteuecTBy,
CTPEMJICHUSI CBOMMM JCHCTBUSIMHU CIIY)KUTh €r0 HHTEpecaM, B T.4. M 3allUTE€ HAIMOHAIBHBIX
nHrepecoB Poccuuy;
* 3HaHWE JABIKYIIUX CHWJI M 3aKOHOMEpPHOCTEH HCTOPUYECKOrO Ipoliecca; MecTa 4eJoBeKa B
HCTOPUYECKOM IpOLiecce, MOJIUTUYECKON OpraHu3auu o0IIecTBa;
* BOCIIUTAaHUE HPABCTBEHHOCTH, MOPAJIH, TOJIEPAHTHOCTH;
* [IOHMMaHUE MecTa U poJiu obsacTu AestenbHocTH BbhimyckHuka PXTY um. JI. 1. MenneneeBa B
OOLIECTBEHHOM Pa3BUTHH, B3aUMOCBSI3U C IPYTUMH COL[MAIbHBIMU UHCTUTYTaMU;
* HaBBIKM HCTOPUYECKOM aHAJIMTUKH: CIOCOOHOCTh Ha OCHOBE HCTOPUYECKOTO aHaiu3a H
MpOOJIEMHOTO TMOJX0Ja MpeoOpa3oBhIBaTh WHOOPMAIMIO B 3HAHHWE, OCMBICIUBATH TPOIECCHI,
coObiTust U sBieHuss B Poccum u MupoBOM cooOmiecTBe B HX JWHAMUKE U B3aHUMOCBS3H,
PYKOBOJICTBYACH MPUHIIUIIAMH HayYHOW 0OBbEKTUBHOCTH M UCTOPU3MA;
* yMEHHME JIOTHYECKH MBICIUTh, 00Jafasi CaMOCTOSATEIbHOCTBIO CYXJIEHUH, HHTEepec K
OTEYECTBEHHOMY W MHPOBOMY KYJIbTYpHOMY U HAydYHOMY HACJEAMIO, €ro COXpPaHEHHID U
MIPEYMHOKEHHIO.

Ocnoenoe cooepocanue Kypca:

B conepxanue kypca BKJIIOYAeTCsl MOHATHE 00 HCTOpPUM KakK Hayke, 0 €€ MecTe B CHUCTEMeE
COL[MAIbHO-TYMAHUTAPHBIX HAYK, U3JIAratl0TCsl OCHOBBI METOI0JIOT MU UCTOPUYECKON HAYKH.

PackpriBaeTcst copepxkaHue W OOmIas XapaKTePUCTHKA OCHOBHBIX JTaroB OTEUYECTBEHHOM
ucropud. Hauvano poccuiickoil rocyaapctBeHHOCTH. KueBckas Pych. OTHOKYIbTYypHBIE U
COL[MAJIBHO-TIOJIMTUYECKUE MPOLIECCHl CTAaHOBJIEHHUSI POCCUKCKOW rocynapcTBeHHOCTH. llpunsTtue
XpUCTHAHCTBA.

Pycckue zemumm B XII — nauane XVI BB. OOpa3oBanme Poccuiickoro rocymapctBa, €ro
ucropuueckoe 3HaueHue. Poccust B cepeaune XVI — XVII BB.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MoACpHM3AIMKM W TpocBemeHus. Pedopmbl
Ilerpa 1 kak mnepBas MONbBITKA MOJEpPHU3AIMU CTpaHbl, €€ ocoOeHHOcTH. DopmMupoBaHUE
Poccuiickoil umneprun. OCHOBHBIE HANPABIICHUS «EBPOINEU3ALUN» CTPAHbl. JBOJIOLHUSA COLUATBHON
CTPYKTYpHI oOmiecTBa. JlanpHeilee pacimmpenue rpanui Poccuiickoit ummepum.

Poccus B XIX cronerun. [IpombimenHsiii mepeBopot B EBpone u Poccuu: obmiee u
ocobenHoe. Baxkneiimue ycnoBus nepexona Poccun k MHIyCTpUaabHOMY OOIIECTBY — pelICHHE
KPECThSIHCKOTO BOIIPOCa M OTpaHUYEHUE CaMOepxKaBusl. [[IUTeNbHOCTh, HEMOCIEI0BATEIbHOCTD,
HUKIUYHOCTH Mpoliecca OypkyaszHoro pedopmuponanus. Poib cyObekTUBHOTO (hakTopa B
npeososieHun orcraBanus. Pedopmbl XIX Beka, ux 3Hauenue. OOmecTBeHHbIe IBIKEeHUs B XIX
BEKE.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoGeHHOCTH COLUATBHO-IKOHOMUYECKOTO
pasButus Poccun B Hayanne XX Beka. OObeKTUBHAS MOTPEOHOCTh HHAYCTPUATHHOM MOAEPHU3AIIUT
Poccun. CooTHouienue nonurndeckux cuil B Poccum B Hayane XX Beka. Hapactanue kpusuca
camojiepkaBusl. [lepBas poccuiickas peBosnronus. O0pa3oBaHue MOJUTUYECKUX TAPTUH.
l'ocynapcrBenHas qyma Hayana XX BeKa Kak MMEPBbI ONBIT POCCUICKOTO MapiaMeHTapu3Ma.
CronpmuHcKas arpapnas pedopma. [lepBas mupoBas BoitHa u yuacTtue B Heil Poccun. @eBpanbekas
peBomtonust 1917r. Y kopeHHbIE U3BMEHEHMS B TOJIUTUYECKOU KU3HU CTPAHBI.



dopMHpOBaHUE U CYIIHOCTH coBeTckoro crpost (1917-1991rr.). IloarotoBka u mobena
OxTs16pBsCcKOTO BoOpyX)eHHOTro Bocctanus B Ilerporpazne. 11 Beepoccuiickuii che3q CoBeToB U €ro
pemieHusl. DKOHOMHYECKass M COIMaJbHAas TOJWTUKA OOJBIIEBUKOB. ['pakgaHckas BOWHA W
uHocTpanHas wuHTepBeHusa. Cyns6a u 3Hauenne HDOIla. YTBepkIeHUEe OTHOMAPTHITHON
noymtudeckoir cucrtembl. O6pazoBanne CCCP. Ilonutnueckass 6oprba B MapTHH W TOCYAApPCTBE.
CCCP B rogs! nepBbix matwieTok (konen 20-x rr. — 30-e rr.). ®opMupoBaHue pexHMa JUIHON
Biacty CranvHa M KOMaHIHO-aJIMUHUCTPATUBHOM CHCTEMBI yIIpaBJIEHUs TOCyJapcTBOM. BHemHss
nommtuka CCCP B 20-30-¢ rr. CCCP Bo BTOpOii MupoBoii u Benmkoii OTeuecTBEeHHOU BOIHE.
N3meHeHne COOTHOLIEHN CUII B MUPE IT0CJIE BTOPOM MUPOBOM BOMHBIL. Hauano «XoaoaHON BOWHBDY.
Tpynnoctn mnocneBoeHHoro pasButuss CCCP.  VikecroueHune NOJIUTUYECKOTO peXHMA U
UJIC0JIOTUYECKOTO KOHTPOJIsI. [oTBITKM OOHOBIIEHUS «TOCYJAPCTBEHHOTO COLMANIA3May. XX Che3
KIICC wu ocyxnaenue kynbta TuaHoCTH CranuHa. «OTTenens» B AyXOBHOU chepe. DKOHOMUYECKUE
pedopMmsbl cepeaunbl 60-X ro70B, MPUUMHBI UX HE3aBepIIeHHOCTH. HapacTaHue KpU3UCHBIX SIBJICHUM
B coBeTckoM oOmiectBe B 70-e — cepenune 80-x romoB. Buemmnss nmomuruka CCCP B xonme 60-x
Hayane 80-X IT.. OT pa3psAAKud K OOOCTpeHHIO MexAyHapoAHoW oOcTtaHoBKu. «llepecTpoiikay:
CYIITHOCTb, TI€JIH, 3a7[a4i, OCHOBHBIE dTarbl, pe3ynbTaThl. Pacman CCCP. O6pazoanue CHI'.
CraHoBiieHHEe HOBOM poccHiickoll TocynapcTBeHHOCTH (¢ 1991- mo Hacrosimiee Bpemsi).
JInbGepanbHas KOHIEMIHUS POCCUUCKUX pedopM: Mepexoa K phIHKY, (hOpMHpOBaHHE TPa)kJIaHCKOTO
oOuiecTBa u npaBoBoro rocynaapcrna. «lllokoBas Tepanus» s3KoHOMHUYECKUX pedopM B Hayane 90-x
rogoB. Konctutynust Poccuiickoit ®enepanmu 1993r.  MexHalMOHaNbHBIE  OTHOIIECHUS.
[Tonutnyeckne maptum U oOmiecTBeHHbIE NBWXeHUs Poccun Ha coBpeMeHHOM stare. Poccust Ha
IIyTH MOJIepHU3auu. Poccus B cuicTeMe MUPOBOM SKOHOMHUKHU M MEXTYHAPOJHBIX CBA3EH.
Nzyuenne  aucuumimebel  «Mcropus»  cnocoOcTByeT — (DOPMUPOBAHHMIO  CIEQYIOIIMX
00U eKYIbMYPHBIX KOMITCTCHIIWN:
- CHOCOOHOCTh AaHAJIM3MPOBATh OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH HCTOPUUYECKOIO Pa3BUTHUS
obrectBa utst popMupoBanus rpaxaanckon nosunuu (OK-2).
B pe3synbrate u3ydyeHus Kypca UCTOPUM CTYAEHT JOJIKEH:
3namo:
* OCHOBHBIE HAIIPABJICHMS, IPOOIEMBI U METOAbI UCTOPHUUECKON HAYKH;
* OCHOBHBIE 3Talbl U KJIHOYEBble cOObITUS McTopuH Poccun u Mupa; 0COOEHHOCTH Pa3BUTHSA
POCCUICKOI0 TOCY/1apCTBa, BBIIAIOIIMUXCS JesITee 0TeUeCTBEHHOM U BCeoOLIe NCTOPUH.
Ymemo:
* COOTHOCUTb OOIIME MCTOPUYECKHE TIPOLECCHl M OTHeNbHble (aKThl; BBIABIATH
CYIIECTBEHHbIE YEPThl MCTOPUYECKHUX IPOLIECCOB, SBJIECHUA M COOBITUH; aHAIU3UPOBATH
COLIMAJIbHO-3HAYMMBIE MTPOOIIEMBIL;
* popmynupoBaTh U APryMEHTUPOBAHO OTCTAUBaTh COOCTBEHHYIO MO3MILHMIO MO Pa3IMYHBIM
npo6siemMaM UCTOPHH.
Braoemy:
* [IpEJICTaBICHUSMU 00 HCTOPUU KaK HayKe, €€ MECTE B CUCTEME I'YMAHUTApHOTO 3HAHUS;

¢ IpCACTaBJICHUAMU 00 OCHOBHBIX JTarnax B HCTOPHUHU YCIIOBCUCCTBA U UX XPOHOJIOTUU;

* KaTerOpHUaJIbHO-TIOHATUWHBIM allapaToM U3y4aeMOM TUCLUIUINHBI;

* HaBBIKAMM aHAJIN3a UICTOPUYECKUX NCTOUYHUKOB.

OO11ast TpyA0€MKOCTb AUCHUIUIMHBL: 4 3a4eTHbIe eAUHUIBL. 3 HUX aynuTopHas Harpy3ka 48
qyacoB (Jlekuuil 32 yaca, MpakTHUECKUX 3aHATUH — 16 yacoB), camocTosiTenbHas pabota 60 yacos.
dopma OTYETHOCTH — IK3aMEH.

4.00bemM yueOHOM TMCUMIINHBI

O0BeM

Bun yueOHoli paGoTh B 3aueTHBIX B akagemMuueckux




CIUHUIIAX gacax

O01mas Tpy10eMKOCTb JMCIHIIIMHBI 4 144
10 y4e0HOMY ILIAHY

AyaUTOpHBbIE 3aHATHS: 1,3 48
Jlexuu (JIek) 0,9 32
ITpaktuyeckue 3austus (I13) 0,4 16
CamocrosiTesnnasi padora (CP): 1,7 60
Pedepar 0,6 20
IToaroToBKa K KOHTPOJBHBIM paboTam 0,3 10
CaMocCTOsATeTbHOE U3YUCHUE Pa3JIeIOB Kypca 0,8 30
Bua nToroBoro KOHTpoJIsi: 3k3aMeH (JK) 1 36
[ToaroroBka u caava sK3aMeHa 1 36

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUIINHBI
«Pusnyeckan KyJabtypa u cnopm» (b1.b5.4.)

1 Hean AMCHUTIHHBI

—  OBJIaJICHHE METO/I0JIOTHEN HayYHOTO MO3HaHUs (PU3NUYECKOM KyJIbTYphl U CIIOPTA;

— OBJAJCHUE CHUCTEMOW TIPAKTUYECKUX YMEHHM W HABBIKOB, OO0ECIEYMBAIOIINX
COBEPIICHCTBOBAHUE MCUXO0(U3UUECKUX CITOCOOHOCTEN;

—  Ppa3BUTHE CIIOCOOHOCTEH MCIOJIb30BaTh pa3HOOOpa3Hble (OPMbI (HU3HUECKON KYIbTYpHI,
CIopTa U Typu3Ma JIsl COXpaHEHHUs W YKPEIUICHUS] CBOETO 370POBBS W 370POBBS CBOUX OJIM3KUX B
MTOBCETHEBHOW KHU3HH M MPOPECCUOHATHHOU JEATETLHOCTH,

— ¢opMUpOBaHHE MOTHMBALMOHHO-IIEHHOCTHOTO OTHOIIEHMSI K (U3UUECKON KYIbTYpeE,
(bu3nyecKoOMy COBEPIICHCTBOBAHHUIO M CAMOBOCIIMTAHUIO, YCTAHOBKA Ha 3JI0pPOBBIi 00pa3 *KU3HU.

2 B pe3yabTare U3yuyeHHMsl TUCUMILIMHBI 00Y4YalOIMICA MO NMporpaMmme OakajgaBpuara
HOJIKEH:

Obnadams cnenyronmumu 00meKyIbTypHbIMU (OK) KoMIeTeHITAMU

—  CIIOCOOHOCTBH K caMOOpraHu3aiiuu u camooopaszoBanuio (OK-7);

— CIOCOOHOCTH HCIOJNB30BaTh METOABI M CpeAcTBa (U3MUECKONW KYIbTYphl JUIS
obecrieueHHs MOJHOICHHON COMaIbHOM 1 podeccuonaibHoit aesteapHocT (OK-8).

3namy:

—  HAYYHO-TIPAKTHYECKHE OCHOBBI (PM3NYECKON KYJIBTYpPHI U CIOPTA;

—  COLMaJIbHO-OMOJIOTMYECKHE OCHOBBI (PM3UYECKOU KYIBTYpPHI U CIOPTA;

— BIMSHHE O3JOPOBHUTEIBHBIX CHUCTEM (PU3NYECKOTO BOCHUTAHMS Ha YKpEIICHUE
310pPOBbS, TPOPUIAKTHKY MPOPECCUOHANBHBIX 3a00JI€BaHUN U BPEIHBIX IPUBBIYCK;

— cmocoObl  KOHTPOJIE W OLEHKH  (PU3MYECKOTO  pa3BUTUS M (PU3NYECKOU
MOATOTOBIEHHOCTH;

— TmpaBWia ¥ CHOCOOBI IUIAHWPOBAHUSA WHIMBUAYATbHBIX 3aHATHI pPa3lIWYHON IeIeBOU
HaIMpPaBJIEHHOCTH;

— ucTopuio (U3MUECKON KyIbTypbl U CHOpPTa, MUMETh NPEICTABICHHE O 3HAYUMBIX
CIIOPTUBHBIX COOBITHUSIX HE TOJBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS; BaXKHEHIIINE TOCTUKEHUS
B 00JIaCTH CTIOPTA;

— cnopruBHble Tpaguuuu MXTHU-PXTY wum. J.U. MenneneeBa, TOMHUTh O IIOJBUrax
CIIOPTCMEHOB B rojibl Bennkoil oreyecTBeHHOM BOiHBI 1941-1945 rr.

Ymemn:

—  CaMOCTOSITENILHO 3aHUMAThCS (PU3NUECKON KYyIbTYpOH U CIIOPTOM;

—  OCYIIECTBJIATH CAMOKOHTPOJIb 32 COCTOSTHHEM CBOETO OpPraHuM3Ma U COO0IaTh MpaBuiIa
TUTHEHBI U TEXHUKH 0€30TIaCHOCTH;

—  OCYIIECTBJISATH TBOPYECKOE COTPYJHUYECTBO B KOJUIGKTUBHBIX (opmax 3aHATHI



(GU3NIECKOl KyIbTYpOil U CHOPTOM.

Braoemy:

— CpeICTBaMHM M METOJAMM YKPEIUIEHUS HWHAWBUAYAJIBHOTO 3J0pPOBBS, (PU3HUUECKOTO
CaMOCOBEPILEHCTBOBAHMUS;

—  JIOJDKHBIM YPOBHEM (PM3WYECKOH IMOATOTOBICHHOCTH, HEOOXOIUMBIM JIJIsl KAaUE€CTBEHHOTO
YCBOEHUS MPO(ECCHOHAIBHBIX YMEHUI U HABBIKOB B IpoIiecce 00y4eHUs B By3e, JJIs 00ecreueHus
MOJIHOTICHHOW COLMAIBHOH ¥ TPO(ECCHOHAIBLHOW JESATCIBHOCTH TOCIE OKOHYAHUS YIeOHOTO
3aBe/ICHUS.

3 Kpartkoe coaep:kanue JHCHUILTHHBI

Jucuunnuba (Moaynu) no «®Pu3nyecKoil KyabType U CHOPTY» pPEaIU3yHTCsl B paMKax
6a3oBoil uvactu bnoka 1 «lucuuniuusl (Moaynu)» mporpammsl OakanaBpuara B oObeme 72
aKaJeMHUYECKUX 4acoB (2 3a4eTHbIE €AUHULIBI) TIPU 04HOU (hopme 0OyueHuUs.

[IporpamMma paccunTaHa Ha W3y4yeHUE NUCUUIUIMHBI B TeUEHUE JIByX ceMmecTpoB (1-ro u 6-ro),
MIPENIoIaraeT, 4YTo 00yyarouuecs: UMEIOT TEOPETUUECKYI0 U MIPAKTHUECKYIO IMOJArOTOBKY B 00IacTH
«Puznueckas KyJlbTypa U CIIOPT.

Pa3nesibl AMCUMIVIMHBI M BUbI 3AaHATHH

Monyn Hassanue moyns Bcero Yacos
Jlex MII3 | IIPIT | KP
1. [Mpenmer «dusndeckas KyJabTypa u 18 2 6 9 1
cnopm». Uctopusa PKuC
2 OCHOBBI 3/TOpPOBOTO 00pa3a >KU3HU 18 2 6 9 1
(30XK)
3 buonorudeckue 0CHOBBI (HPU3MIECKOI 18 2 6 9 1
KYJbTYPHI U CIIOPTA
4 [IpodeccrnonanpHO-IpUKIIATHAS 18 2 6 9 1
¢u3nuecKas KyabTypa U CIopT
Bcero uacos 72 8 24 36 4

Kasknabiii MoayJib IporpaMMbl UMeeT CTPYKTYPY:
- JIGKLIUY WJIH TEOPETHUECKUM pa3/elt;
- TPaKTUYECKUHA pa3jelsl, COCTOMT H3: METOAMKO-TpakThyeckux 3aHsaTuil (MII3) u ydeOHO-
TPEHUPOBOYHBIX 3aHATUH (TIpoPeccroHabHO-TIpUKIIaiHas pu3nyeckas moaroroBka, [IT1DIT);
- KoHTpOJbHBIN pazaen (KP).

Teoperuueckuii pasgen GopMupyeT CUCTEMY HaydyHO-IPAKTUYECKUX U CIIEHUATbHBIX
3HAHWUN, HEOOXOTUMBIX JJISl MIOHUMAaHUS IPUPOTHBIX U COLUATIBHBIX MPOIIECCOB (DYHKIIMOHUPOBAHUS
¢busznueckoil KynpTypbl oOIIecTBa M JIMYHOCTH, YMEHHS HX aJalTUBHOTO TBOPYECKOTO
WCIOJIb30BAHUS JUIA JMYHOCTHOTO U MPO(ECCHOHANIBHOTO Pa3BUTHS; CaMOCOBEPIICHCTBOBAHUS,
OpraHM3aly 3J0pOBOr0 00paza KHU3HU TMPU BBINOJHEHUU Y4eOHOU, MpodecCHOHATBbHOU U
COLIMOKYJIBTYPHOH /€ATEIbHOCTH.

MeToauko-npakTudeckue 3aHATHSA TMPEAYCMATPUBAIOT OCBOCHHE OCHOBHBIX METOJIOB H
croco6oB (opmupoBaHus YueOHBIX, MPOPECCHOHANBHBIX W KU3HEHHBIX YMEHHMA U HABBIKOB
cpencTBamMu GU3NYECKOM KYIbTYPHI U CHIOPTA.

Ha MeTtoanko-nmpakTHYECKUX 3aHATUSX YAENIAETCS BHUMAHUE:

- OCHOBHBIM ITpOOJIeMaM CIOPTUBHOM TPEHUPOBKU;

- BIIMSAHUIO (PU3MUECKUX YINpaXKHEHWH Ha GopMupoBaHHE TPO(ECCHOHATBHBIX KauecTB OyAyIIero
CHEIUATUCTa U JINYHOCTH 3aHUMAIOIIETOCS;

- BO3JICHCTBHUIO CPEICTB (PU3UYECKOTO BOCIHTAHWS HA OCHOBHBIE (PH3UOJIOTUYECKHE CHUCTEMBI U
3BEHbSI ONOPHO-JBUTATEILHOTO anapara 3aHUMAaroIerocs;

- BOMpOCAM TMPOBEACHUS COPEBHOBaHWN (TpaBUJIa COPEBHOBAHHM, CHCTEMa PO3BITPHIIIEH,
olpeneneHue nodeauTenel, 000py1oBaHNE U MHBEHTaph).

IIpodeccuoHabLHO-NPUKIIAAHAA MOATOTOBKA TIPOBOAUTCA C  y4eTOM  Oyayiuei



npo(hecCHOHATBHON AEATENILHOCTH CTYICHTA.

Y4eOHO-TPEHHUPOBOYHBIC 3aHATHS 0a3UPYIOTCS HA IMIMPOKOM HCIIOJIb30BAaHUH TEOPETHUECKIX
3HAaHUH ¥ METOJMYECKUX YMEHUH, Ha IPUMEHEHUN Pa3HOOOPA3HBIX CPEACTB (prU3UUeCKON KyIbTYpHI,
CIIOPTUBHOM U MPO(ECCHOHATBHO-TIPHKIATHON (PU3MUECKON TOTOTOBKU CTY/IEHTOB.

KonTpoabnsblii pasaen. KputepueM ycnemHocTd 0CBOCHHs yueOHOTo MaTepuaia siBJIsSeTcs
OLIEHKA NPEToAaBaTelsl, YUYHUTHIBAIOLIAS pe2VIsAPHOCIb Nocewenus 00a3amenbHblX y4eOHbIX
3auamull, 3HAHUM TEOPETUYECKOTO pa3zesia IPOrpaMMbl U BHIIIOJHEHHE YCTAHOBJIEHHBIX HA JIAaHHBIN
CeMEeCTp KOHTPOJIBHBIX TECTOB OO0ImIel (pU3MUecKoil M TEOPETUIECKON MOATOTOBKU JJISi OTIACIBHBIX
IPYII Pa3IM4HON CIIOPTUBHOM HamnpasieHHOCTU. KP BXOUT B IpakTUYECKUE 3aHATUS. .

4 O0beM yueOHOM TMCUMIINHBI

B B I VI
Bunel yue6HOM paboTh 3a4ETHBIX | aKaJeM. | CEeMEeCTp | CeMecTp
eIMHUIAX | dacax
OO01mast Tpy10eMKOCTh THCHUTIMHBI 110 2,0 72 1,0 3.en. | 1,0 3.ea.
Y4eOHOMY ILIAHY 36 yac. | 36 uac.
AyIHTOPHBIE 3aHATHSI: 2,0 72 36 36
Jlexuu (JIek) 0,5 8 4 4
[Tpaktnyeckue 3austus (I13) 1,0 60 30 30
KoHTpomnbHbIi pa3iesn, BXOJAUT B ayIUTOPHBIE 0,5 4 2 2
3anstus (KP)
Buja koHTpoJisi: 3a4eT / 3K3aMeH 3auer 3auer 3auyer

AHHOTaNUA padoyeil MPOrpaMmbl U CHUIIMHBI
«Martematuka» (b1.b.5)
1.Heap0 aucuMnaMHbl sBisieTcs (OpMHUpPOBAaHHME Yy CTYIEHTOB CHCTEMbl OCHOBHBIX
MOHATHUM, HCMOJB3YEeMBIX ISl TMOCTPOCHMSI BAXKHEHIIMX MaTeMaTUYECKUX MoOJened, U YMEHHs
MCI0JIb30BaTh MaTeMaTHUYECKHUE METOIbI JUIsl OMUCAHUS PA3JIMUHBIX IPOLIECCOB.

OCHOBHBIMH 33Ja4aMU JUCUMILUIMHBI, PEIICHHE KOTOPHIX 00eCeuynBaeT JOCTIKEHHE
LEJH, SABIISIOTCS:
— (opmupoBaHUE MOHUMAHUS 3HAYUMOCTH MaTEMaTHUYECKON COCTABIISAIONIEH B
€CTeCTBEHHOHAyYHOM 00pa3oBaHuu OakaliaBpa;
— O03HaKOMJICHHE C CUCTEMOM MOHATUHN, UCTIONb3yEMBbIX Ul OMMCAHUSI BayKHEHIIINX
MaTeMaTHYeCKUX MOJIEeH U MaTeMaTHUYECKUX METO/I0B, U UX B3aUMOCBS3BIO;
— O03HaKOMJICHHE C IPUMEpaMU MPUMEHEHHS MAaTEMaTHYECKUX MOJIEIe U METOI0B;
— (opmupoBaHUE HABBIKOB U YMEHUI UCIOJIH30BAHUS MAaTEeMAaTHUYECKUX MOJIeNel U
MaTeMaTH4YEeCKUX METOJIOB.
2. TpeOoBaHus K pe3yJbTATAM OCBOCHHS 1M CHHUILINHBI
N3ydeHnue kypca MaTeMaTHKU CIIOCOOCTBYET MPUOOPETEHUIO CIEAYIOMINX KOMIETEHITHIA:
2.1. O6menpodeccuoHabHBIE:
-CIIOCOOHOCTBIO M TOTOBHOCTHIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuonansHoi nesitenbaoct (OTTK-1).
B pe3ynbraTe u3yueHus AUCHUIUIMHBI O0OyUYaIONIMiics Mo mporpamme OakamaBprara JI0JDKEH:
3namo:
OCHOBBI muddepeHInanbHOr0 U WHTErPalbHOTO HUCYHCIeHUus, auddepeHantbHbIX
YPaBHEHUH;
MaTeMaTH4YeCKHe TEOPUU M METOJIbI, JIEKAIIHNEe B OCHOBE IMOCTPOCHHUS MaTeMaTHYECKHX
MOJIeTICH;
OCHOBBI IPUMEHEHHSI MATEMAaTUYECKUX MOJIETIe U METOIOB.
Ymemn:



-BBIOMpPATh MaTEMAaTUYECKUE METOIbl, IPUTOIHbIC ISl PELICHUsI KOHKPETHOHN 3a/1a4H;

-MCNO0JIb30BaTh MATEMAaTUYECKUE IOHATHS, METOJbl U MOJEIM Ul OINUCAHUS PA3IUUYHBIX
IIPOLIECCOB;

-BBISIBJIATH MaTEMATUYECKUE 3aKOHOMEPHOCTH, JIEIKAIUE B OCHOBE KOHKPETHBIX IPOILIECCOB;

-MCIO0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00paOOTKH JaHHBIX;

-[IPUMEHATh MaTEMaTUYECKUE 3HAHUS HAa MEKIUCLIMILIMHAPHOM YpPOBHE.

Braoemy:

-OCHOBaMHU (DyHJJAMEHTAIIbHBIX MaTEMaTHYECKUX TEOpUH ¥ HaBBIKAMHU MCIIOJIB30BAHUS
MaTeMaTHYECKOIo anmnapara;

-METOJJaMH CTaTUCTHYECKON 00pabOTKH UHPOPMALIIH.

Kparkoe conep:kanue q1UCHUIINHBI:
1 CEMECTP

1.BBenenue.

[Ipenmer u metonasl marematuku. OmnMcaHWe OCHOBHBIX pa3zenoB Kypca. [IpaBuna u
TpeOOBaHUs IPU U3YUYEHUHU Kypca.

2. DIeMEeHTHI anreopsl.

Uucnossle MHOKecTBa, KoMIUTeKcHbIe unciia. Onpenenurenu I n 111 nopsakos. BekTopsr:
OCHOBHBI€ MOHATHSI, CKAISIPHOE, BEKTOPHOE ¥ CMELIAHHOE MPOU3BEACHUS BEKTOPOB. AHATUTHYECKAs
TeOMETpHUsL: IpsiMas Ha IIOCKOCTH, KpuBble Il mopsaka. Marpunsl: AeiCTBHA HaJ MaTpHULAMU,
MpUBECHNUE K CTyleH4YaToMy Buay M Bunay l'aycca. Panr marpunsl. O6patHas marpuua. Teopema
Kponekepa-Kanemnmu. Pemenue cucreM nuHEWHbIX anreOpandeckux ypaBHeHMH. CoOCTBEHHbBIE
yucia U BekTopsl. KBagpatuunbsie popMBlI.

3. ®yakuus oxHoi nepemeHHoi. [Ipeaen Gynkumnn. HempepbBHOCTH (GyHKITHH.

Oyukusa. CrnocoOwl 3amanus ¢yHkiuu. Ilpegen dyakumm B Touke. OAHOCTOpPOHHUWE
npeaensl. [Ipenenst Ha 6eckoHEUHOCTH. beckoHEUHO Masbie U OECKOHEYHO OOoJbInKe (PYHKIUHU, UX
CBOICTBa M B3auMHas CBs3b. CBolicTBa mpenenoB. IlepBblii U BTOpPOl 3aMeyaresibHbIE MPEIEIb.
HemnpepsiBHOCTh (yHKIIMM B TOYKE W Ha TpoMexyTke. CBoicTBa (yHKIUH, HEMPEPBHIBHBIX Ha
otpeskax. Touku pa3pbiBa QYHKINUU U UX KIACCHPUKALHUS.

4. TnddepenimanbHoe HcunuciaeHue GyHKIIUN OJHOU ITepEMEHHOM.

[IpousBomHas GyHKIMK, €€ TEOMETPUYSCKUM W MeXaHW4YecKui cMmbica. IlpaBumia
mapdepenniupoBanus. Tabnuiia OCHOBHBIX Tpou3BOAHBIX. Juddepennuan QyHknum, ero
MIPUMEHEHHsI K MTPUOIMKEHHBIM BhIUMCIeHUsIM. IHBapuaHTHOCTE (popmbl niepBoro nuddepeniuana.
[IpousBonnas cnoxknoit ¢ynkuuu. uddepenunpyemMoctb (QyHKIHH: OMpECIeHHUE, TEOPEMBbI O
cBs3U IU(HEPEHIUPYEMOCTH C HEMPEPBHIBHOCTHIO U C CYIIECTBOBAHHWEM MPOU3BOAHOI. OCHOBHBIE
teopembl nuddepenunansHoro ucunuciaeHus: Posa, Jlarpanmxka, Kommu. IlpaBuno Jlonurans
(packpeiTue HeomnpeaeneHHocTel). [Ipons3BogHbie BhICHIUX MOPSAKOB. JIOKANbHBIA AKCTPEMYM
¢byakun. Heo6xonuMele U JocTaTOYHBIE yCIOBUs dkcTpemyMa. [IpaBuno uccnenoBanus GyHKIMU
Ha MOHOTOHHOCTH U 3KCTpeMyM. [Ipu3Haku BBIMYKIOCTH U BOTHYTOCTH (pyHKIMU. Touku neperuoda.
Heobxomumoe u gocraTtoyHoe yciaoBusi meperuda. ACUMOTOTHI (DYHKIIMHM, UX BHABI M CIOCOOBI
HaxoxaeHus. O01as cxeMa uccienoBaHus GyHKIHA, TOCTPOCHUE UX TPa(UKOB.

5. MHTerpanbHoe ncunciaeHne GyHKIUN OJHOM epeMeHHOM.

[TepBooOpa3nas ¢ynkius. HeonpenenenHslii HHTErpan U ero cBoiicTBa. Tabnuia OCHOBHBIX
MHTETPAJIOB. MeToapl MHTETpUPOBAHUSA: HENOCPEACTBEHHOE HWHTEIPUPOBAHUE, WHTErPUPOBAHUE
MOJCTAHOBKOHM, WHTErpUpPOBaHHWE MO dYacTaM. VIHTerpupoBaHuWe palMOHAIBHBIX JApoOei.
HNuTerpupoBanrne HEKOTOPHIX UPPAIMOHATBHBIX U TPUTOHOMETpUYECKUX (YHKIMH. OnpeaencHHbIN
WHTETrpall, ero reoMmeTpuueckuii cMmbicia. CBoiicTBa onpeneneHHoro nunrerpana. ®opmyna Herotona-



Jleiionnna. Teopema o cpenHeM 3HAYEHWHU. 3aMEHA MEPEMEHHOM M MHTETPUPOBAHHE IO YacTsSM B
ONPEAETIEHHOM HHTEerpasie. IIpuinokeHuss OonpeneneHHOro MHTErpaja K BBIYKCICHUIO IUIOIANEH
wiockux ¢uryp. IloHsTHE HECOOCTBEHHBIX HMHTEIPAJIOB: OMNpPEICICHHs, CBOWCTBA, METOIbI
BBIYHCIICHUA.

2 CEMECTP

1.Juddheperrmansroe ncurciienne yHKIMHA HECKOIBKUX MTEPEMEHHBIX. DJIEMEHTHI TCOPHH TIOJIS.

OyHKIMK ABYyX M 0Oojiee TMEepeMEHHBIX: OIpelesieHHe, O00JIacTh OIpeneseHus, 00JIacTh
M3MEHEHWMsI, TeOMETpHYeCKasi HHTepIpeTanys, JUHuU ypoBHs. [Ipenen ¢pynkuuu B Touke. YacTHbie
Npou3BOHBIE (HAa npuMmepe (yHKIMHM JBYX mepeMeHHbIX). JuddepeHmpyeMocTs GyHKIMT
HECKOJIbKUX NepeMeHHbIX. JlocTarounble ycnoBus auddepenuupyemoctu. [lonHas mnpousBoHas.
[IpousBonnas cinoxuHoit ¢Qynkuuu. Ilomueii  nuddepenunan. HBapUAHTHOCTH  MOJHOTO
muddepennrana. AHATUTHYECKUNA mpu3HaKk moyiHOTO auddepennuana. Juddeperinupopanue
(GYHKIMM OJHOW W JABYX IEPEMEHHBIX, 3a/laHHON HesIBHO. YacTHbIE MPOU3BOAHBIE M TIOJIHbIE
muddepeHnransl BhICHIMX MOPSAKOB. Teopema O paBEHCTBE CMEUIAHHBIX MPOM3BOIHBIX (1S
(GYHKIMY IBYX MEpEeMEHHBIX). JIokanbHbIE SKCTpeMyMbl (PYHKIIMU JBYX MEPEMEHHBIX: HE0OX0IMMOE
M JIOCTAaTOYHOE YCIIOBHS JKCTpEMyMa. YCIOBHBIA JKCTpeMyM (MeTOJ MHOXuTenei Jlarpanxka).
Haubonsbiiee n HauMmeHblliee 3Ha4eHHe PyHKIMU B 3aMKHYTOWH 005acTi. OCHOBHBIE IOHSTHS TEOPUU
nosist. CxansipHoe mnosie. [loBepxHocTu v iuHUM ypoBHS. [Ipon3BoaHas no HanpaBieHuro. ['paaneHT
CKaJISIPHOTO T0JIS M €ro cBoicTBa. BekTtopHoe none. J{uBeprennns nois. Porop noss. Cesa3e Mexay
IPaJUeHTOM U MPOU3BOJIHOM 10 HAIIPABIIEHUIO.

2. KpatHbie HHTErpaIbl.

JIBOMHOW HWHTErpajl: ONpEeACIICHUEe, T'€OMETPUYECKUM CMBICI, CBOWCTBA. BpruucieHue
JIBOMHOTO MHTErpajia B JACKApTOBOM W MOJApHOW cucrtemax koopauHaT WMurerpan Ilyaccona.
TpoitHOW WHTErpai: OMNpeleieHUe, NeOMETPUYECKUN CMBICI, CBOMCTBA. BbIUMClIEHHE TPOMHOTO
uHTerpana. [IpunoxkeHus IBOMHOTO U TPOMHOTO HHTETPATIOB.

3. KpuBOJIMHEITHBIE U TOBEPXHOCTHBIE UHTETPAJIbI.

KpuBosmHEWHBINH HHTETpaI 10 KOOPIMHATAM: OTIPE/IEICHIE, CBOWCTBA, BhIuKclIeHue. Pabora
B cwioBoMm mone. Popmyna ['puna. KpuBonuHeiliHble HHTErpajibl, HE 3aBUCALIME OT IIYTH
unterpupoBanus. [loTenuuanbHas ¢GyHKIMSA, NOTeHUUanbHOE TMoJie. [loHsATHE MOBEPXHOCTHOTO
unterpana. Ilotok BekTopa uyepe3 moBepxHOCTh. Teopema I'aycca-Octporpaackoro. dopmyna
Crokca.

3 CEMECTP

1. Tuddepennmanbubie ypaBHEHUS [IEPBOTO MOPSIKA.

JuddepeHunanbaple  ypaBHEHUS: IOPSAJOK, peEIIeHUe, TeopeMa CYIIECTBOBAHUSA U
€IMHCTBEHHOCTH peuleHud. 3anada Komm. VYpaBHeHHs C pa3fesiOlIMMUCH [EPEMEHHBIMU.
Onnoponuble auddepennmanbiple  ypaBHeHHs. JIuHeiltHble nuddepeHaabHble  ypaBHEHUS
NIEPBOTO MOPAIKA. YPaBHEHUS B MOJIHBIX TUddepeHiranax. HTerpupyonmi MHOKUTENb.

2. luddepenunanbHble ypaBHEHHUS BTOPOTO U N-TOMOPSAKA.

JuddepeHnnanbable ypaBHEHHsI BTOPOTO IMOPSAJIKA, JOMYyCKArolMe MOHWKEHUE MOpPsIKa.
JIuneitnble nuddepeHaIbHble YpaBHEHUs BTOporo mopsjka. CpoiicTBa pemeHuid. JIunelinas
He3aBUCUMOCTh (yHkuui. Omnpenenurtens Bponckoro. CTpykTypa oOIIero pemeHus JTUHEHHOTO
middepeHnnanbHble  ypaBHEHUS BTOporo mopsaaka. (DyHIaMeHTaldbHas CHCTEMa pELICHUH.
JIuneitnble onxHOpOAHBIE UG epeHIaTbHble YPaBHEHUS BTOPOTO TMOPSAJKAa C IOCTOSHHBIMHU
KodpduIMeHTaMH: TOCTpoeHue obimiero pemenus. Merox Oinepa. JIuHelHbIe HEOIHOPOIHBIE



middepeHnnanbHble ypaBHEHHSI BTOPOTO MOPSAAKAa C MOCTOSHHBIME Ko3(dduimentamu. OOmee u
YaCcTHOE pELICHUs HEOJHOPOJIHBIX ypaBHeHMU. JIuHeiinbie nuddepeHunanbubie ypaBHEHUsT N-TO
MOpSAZIKA: CBOMCTBA pEIICHUH, TEOPEMbl O CTPYKType OOINEro pemieHusi, METOJ BapHaluu
noctosiHHbIX. Jluneinple auddepeHnnanbHpie  ypaBHEHHS N-rO  MOPAAKAa C  MOCTOSIHHBIMHU
KodpunreHTaMu. AJTOPUTM TIOCTPOCHUS OOIIETO PEIICHUSI.

3. Cucremsl mudhepeHIHATBLHBIX YPaBHEHUH.

Cuctembl auddepeHInalbHBIX YpaBHEHUH TEPBOTO IMOPSAIKA: OOIIHME MOHATHS, Teopema
CYIIECTBOBAaHMS W €IWHCTBEHHOCTH oOmiero pemenus. CUCTeMbl TUHEHHBIX AU (depeHIHaTbHBIX
YpaBHEHUH IME€pPBOro MOPSIKA: HMHTETPUPOBAHUE METOJOM HCKItoueHUs. Cucrembl JMHEWHBIX
T depeHIrnanbHbIX ypaBHEHUI MEPBOrO MOPSAKA: CBOWCTBA PEIICHUH, TEOPEMBI O CTPYKTYype
o0lIero pemieHus, METOJ Bapualud MOCTOSHHBIX. CHCTEMBI JHMHEMHBIX OJHOPOIHBIX U
HEOTHOPOAHBIX AU(dEepeHIIUATBHBIX YPaBHEHUN C TMOCTOSHHBIMH KOA(PGUIIUEHTAMH. DJIEMEHTHI
TEOPUH YCTOMUMBOCTU. METO/1bI UNCIIEHHOTO pelieHus TuddepeHIMaIbHbIX ypaBHEHHI.

4. YucnoBble U PYHKIMOHAIBHBIE PSIJIBI.

UucnoBble psiibl: OCHOBHBIE MOHSTHS, CBOIMCTBA CXOSAIIUXCSA PsI0OB, HEOOXOAUMBIA MpPHU3HAK
cxomumocTtu. ['apmonmueckuid  psia.  Psasr  upuxne. [lpusnaku cpaBHEHHS pSAIOB €
MoJIOKUTENbHbIMU wieHaMu. [Ipusnak JlanmamGepa. MHTerpaibHblil M paguKalbHBIA TPU3HAKU
Komm. 3nakouepenyromuecs psapl: npusHak JleiOHuma. 3HaKONEpEeMEHHBIE PSABI: TOHSTHS
a0COJIIOTHOW M YCIIOBHOM CXOJIMMOCTH, MPU3HAK a0COFOTHOM CXOJMMOCTH, CBOMCTBA aOCOFOTHO U
YCIIOBHO CXOJSLIUXCS PSIOB.

OyHKIMOHAIBHBIE PSI/Ibl: OCHOBHBIE MOHATHS, 00JIaCTh CXOAUMOCTH. CTeTIeHHbIE PSJIbL: paIuyc,
WHTEpBaJ, o0macth cxoaumocTu. CBOMCTBa CTemeHHBIX psnoB. Psaasl Teitmopa m Makiopena:
CBOICTBa, YCIOBHE CXOAMUMOCTH pPsiia K UCXOTHOW (DYHKIIMH, OCHOBHBIE pa3jioxkeHus. PaznmoxeHue
dbyHKIIMM B psia MakiopeHa ¢ TOMOIIBI0 OCHOBHBIX DPa3jioKeHHMU. [ 7aBHOE 3HadYeHHWE (YHKIUU.
OxBuBasieHTHBIC (yHKIMU. [IpuMenenne psagoB Teintopa u MakinopeHa aj1si BRBIYUCIECHUS TTPEACIIOB.

5. 3akiroueHue.
Hcnonp3oBanre MaTeMaTHYECKUX METOJIOB B IPAKTUYCCKOH JCSATEIHBHOCTH.

4.00beM y4ueOHOH TUCUUIIIMHBI

Bcero 1 cemectp 2 cemecTp 3 cemecTp
Bub1 yuedHol padboThI 3a4. ej./ 3a4. ej./ 3a4. ej./ 3a4. em./
aK.yac aK.yac aK.yac aK.yac
Oomas TPYA0E€MKOCTh
AMCIHILIHHBL 110 yeOHOMY 15/540 5/180 4144 6/216
IJIAHY
AYIMTOpPHbBIE 3aHATHA: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexiuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[Mpaktuyeckue3ausatus(113) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTeibHast padora(CP): 7,7/1276 2,23/80 2,23/80 3,24/116
Bua xonTposs: 2172 IK3aMeH- 3ayger ¢ JK3aMeH-
JK3aMeH/3a4eT 1/36 OLICHKOI1 1/36

AHHOTa U padoyeil NPOrpaMmMbl JUCHUIIIHHBI



«Nupopmaruxka» (b1.5.6)

1.Ieab QUCHMIIMHBI — TpUoOpeTeHre 0a30BBIX 3HAHWI O COBPEMEHHBIX MH(OPMAITMOHHBIX
TEXHOJIOTHUSIX, & TAK)KE YMEHUH U MPAKTUYECKUX HABBIKOB B 00JaCTH MH(OOPMATUKH, UCHIOIB3yEMBIX
OpU pEelIeHHWH HAyYHBIX W TNPAKTHYECKUX BBIUMCIUTENBHBIX 33Ja4 CTYIEHTAMH BCEX
CIELUAJIbHOCTEM.

3agayM AUCUMIJIMHBI - H3yYeHUE METOI0B XpaHEHUs, 00pabOTKH u nepeaayn nHGopmammm ¢
WCIIOJIb30BAHUEM TEPCOHATBHBIX KOMIIBIOTEPOB, JIOKAIBHBIX M TJIOOAIBHBIX CETEH; H3ydeHHe
YHUCICHHBIX METOJOB pEUICHHs MPOCTEUIIMX 33/7a4 MaTeMaTHYeCKOrO OIMCAaHHUS XHUMHKO-
TEXHOJIOTUYECKAX IPOLECCOB; NPUBUTHE HABBIKOB AITOPUTMHU3AIMH U TPOTPAMMHUPOBAHHS C
WCTIOJIH30BAHMEM CTaHJAPTHBIX ITAKETOB MPHUKIAAHBIX MPOTPaMM TpPU PEIICHUH MPOCTEUITNX
BBIUMCIIATEIBHBIX 3a/1a4.
TpeGoBanus K pe3yJibTaTaM 0CBOEHHUS THCIHMITIUHBI

W3ydeHnne MUCHMIUIMHBI TIPU  TIOATOTOBKE KAJAPOB  BBICIIEH  KBaTH(PHUKAIUK  TIO
00pa3zoBaTeIbHON MpPOTpaMMe BBICHIETO OOpa3oBaHUs IO HampaBlieHWi0 moarotoBku 18.03.01
«XUMHUYECKas TEXHOJIOTHD CIIOCOOCTBYET (POPMUPOBAHHIO CIIETYIOIINX KOMITETCHITHHA:

OobmenpodeccnoHabHbIe KOMIIETEHIIMN:

- BJIAACHHUC IMOHUMaHHA CYIIHOCTH W 3HAYCHUA I/IH(bOpMaHI/II/I B pPa3sBUTUHU COBPEMCEHHOT'O
oOIIecTBe, OCO3HAaHMS OMACHOCTH M YTPO3bl, BOZHHKAIOIIMX B 3TOM TMPOIECCE, CIOCOOHOCTHIO
coOo/1aTh OCHOBHBIC TpeOOBaHUS HWH(POPMAIMOHHON O€30MacHOCTH, B TOM YHCIE 3alluThl
rocyaapcTBenHoit taitHel (OI1K-4);

- BJIAJICHUEC OCHOBHBIMH METOAAMU, cnocobamMu u cpeacTBaMu IIOJYUCHUA, XPaHCHUA,
nepepaboTku MH(OPMalLMK, UMETh HAaBBIKM pabOThl ¢ KOMIBIOTEPOM KaK CPEICTBOM YIpPaBIICHUS
undpopmanueii (OITK-5).

2. B pe3yabrare u3ydeHusi TMCHMILUIMHBI 00y4YalUIUiics M0 MporpamMMe 0akajaBpuara
HOJIKEH:

3HATH

- cBO¥icTBa MH(OpMAIUH, CIOCOOBI €€ XpaHEHHS U 00pabOTKH;

- CTPYKTYpY, IPUHLHUIIBI pabOThl U OCHOBHBIE BO3MOKHOCTH DBM;

- TOMOJIOTHIO U APXUTEKTYPY BBIYUCIUTENbHBIX CETEH;

- IPUHIUIBI aJpecaliy MoJIb30BaTeNel, KOMIIBIOTEPOB U PecypcoB B ceTu MHTepHeT;

- paznuyath U pacundposbiBaTh [P — anpec, tToMeHHOE UMSI KOMITBIOTEPA;

- a TaKkKe BIAJeTh HABbIKAMH CaMOCTOSITEILHOTO pEIIEHHS 3aJad Ha KOMIbIOTEpE,
BKJIIOUAIOLINE TIOCTAHOBKY 33aJ1a4uM, pa3paboTKy aIropuTMa U OLIEHKY ero 3(pPeKTUBHOCTH;

- CTPYKTYPY, IPUHLHUITBI paOOThI U OCHOBHBIE BOZMOKHOCTH DBM;

- OCHOBHBIE THIIBI AJITOPUTMOB, S3bIKH TPOTPAMMUPOBAHHUS;

- CTaHJapTHBIE MPOTrPAMMHBIE 0OecTieYeH s CBOel PO (ecCHOHAIBHOM e TEIbHOCTH;

- JITOPUTMBI PELICHHS] HETMHEHHBIX YpaBHEHU;

- alITOPUTMBI OTHOMEPHOUM ONTUMU3AIIHH;

YMETH

- MICaTh U OTJIaKUBATh TporpaMMbl Ha VBA 10 pazpaboTaHHBIM alropuTMam;

- MPUMEHSTh METOIbl MATEMATHUECKOM CTATUCTUKY JJIsl PElIeHUs] KOHKPETHBIX 3a]1a4;

- UCTIOJIb30BaTh MAKEThl MPUKIIAJAHBIX IPOTPAMM MPHU AalbHEHIIEM 00YYeHUN U MPAKTUYECKOM
JeSITeIbHOCTH.

BJIAJIETH

- HaBBIKAMHU CAMOCTOSITENIBHOTO PEIICHHUs 3a/lad Ha KOMITbIOTEpE, BKIIOYAIOIINE TOCTAHOBKY
3aauM, pa3paboTKy alropuTMa U OILEHKY ero 3((}EeKTHBHOCTH METOJaMU MaTeMaTHYeCKOM
CTaTUCTUKH JUTsl 00paOOTKH SKCIIEPUMEHTA;

- METOJaMH pealu3allii AITOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe copepxxaHue JMCHMILINHBI:



3.1. ApxuTekTypa KOMIIbIOTEPOB Y KOMIIBIOTEPHBIX CETEH:

® JCTOpHSI Pa3BUTUSl BBIUMCIUTEIBHOW TEXHUKUM M IEPCOHAIBHBIX KOMIIbIOTEpOB. KpaTkas
UCTOpUS  Pa3BUTUS  BBIUMUCIUTEIBHOM TEXHUKM U IHepcoHalbHbIX KomibroTepo  (IIK).
Boruucnurensnas mamuna ®on-Heiimana u mammna Teropunra. Paspadotku Hopbepra Bunepa;

e apxutektypa IIK, ammapatneie cpeacrBa I[IK. HMcnonbs3yeMble CHUCTEMBI CUHCIICHHUS,
2JIEMEHThl MaTemaruuyeckoil Jsoruku. OOmee npenacraBienne o [IK u uX BO3MOXKHOCTSAX.
OynkunoHanbHas cxema I1K, maructpanbHo-MoaynbHbIN npuHIMI noctpoenus [1K. Annaparnbie
cpeacra IIK: mukpomnpoueccop, onepaTuBHas U K3II MaMsTh, BHELIHSS MaMsATh, IIMHBI ajpeca,
KOMaH/l U JIaHHBIX, TAKTOBBIA reHeparop. lIpuHIUD OTKPBITON apXUTEKTYphl: CUCTEMHas IIMHA,
paspsaaHocth. Ilepudepuitnsie ycrpoiictBa [1K: kimaBuaTypa, MBIIb, MOHUTOP, TPUHTEP U Ip.
OcoOeHHOCTH TpeACTaBlIEHUS MJaHHBIX Ha MallMHHOM YypoBHe. IIpeumymiectBa 1uppoBOTrO
Mpe/icTaBiIeHUs] UHPOPMAIMK MEepe/l aHAIOTOBbIM IPEJICTABICHUEM: BBICOKOE KAaue€CTBO 3aIllUCU U
oToOpaxkeHUsI MH(pOpPMAaLMK, TPOCTOTA U HAAEKHOCTh JyOIupoBaHus (KONMMPOBaHUSA) UHPOpPMAIIU
06e3 motepu KauectBa. CucreMbl cuucieHMs] (IeCATUYHAs, JIBOMYHAs, BOCbMEpPHYHAas,
IIeCTHaaUaTepuyHasi), TMpaBuja IMepeBoJa U3 OJHOM CHCTEMbl B JPYryl0. OJEMEHTHI
MaTeMaTH4YeCKON JIOTMKU: TOHATHA (POpPMaTbHOW JIOTUKHU, OCHOBHBIE JIOTUYECKHE OMNEpalud U
(hopmysel, moruueckre ocHOBHI padoTs [1K;

® KOMIIBIOTEPHBIE CETH: TOIMOJIOTMM CeTe, uX XapakTepuctuku. KommbploTepHass ceTh -
COBOKYIHOCTb KOMIIBIOTEPOB U PAa3JIMYHBIX YCTPOWCTB, oOOecHeuMBaromUX HHPOPMAMOHHBIN
00OMEeH MeXIy KOMIIbIOTepaMu B ceTH 0€3 MCMOJIb30BaHMs KaKHX-TM00 MPOMEXYTOUHBIX HOCUTENEH
nHpopmanuu. Tononoruu cereii: 3Be3qHasi, KUHHAs, KoyblieBasd. CeTH 3aKpbITOTO THUIIA: JIOKAIbHbBIE
U pacrpe/ielieHHbIe CEeTH, KOPIOpaTUBHBIE ceTH. [IporpaMMHO-TeXHHUYECKOE 0OeclieueHue: aiarTep,
KOTOpPBIM  yNpaBISETCS CHEUUATBHOW MpPOrpaMMOM  ApailBepoM; ONEpallMOHHAs CHUCTEMa,
YIOPaBISAOMAs KOMIIBIOTEPOM, MPENOCTABISIONIUM PECYPChl; MPOTOKOJIBI - OCOObIE S3bIKH, Ha
KOTOpBIX oOMeHmBatoTcs nHpopmanuenr kommbioTepsl B cetu (TCP, TCP/IP, UDP). I'no6ansHbie
cetu paznmuuHoro macmraba (WAN —WideAreaNet, MS Network u Internet). Bo3moxkHOCcTH ceTtn
WNutepuer. Onektponnas moyta. Jloctyn k  uHpopMamuoHHBIM — pecypcaM. Cucrema
TenekoH(pepeHuii. Aapecarus U TpoToKojbsl B IHTepHET;

e MyJIbTUMEINA — TUAJIOTOBAsi KOMIIBIOTEpPHAs cUCcTeMa, OoOecreyuBaroniasi CUHTE3 TEKCTa,
rpaduku, 3ByKa, peud M BHUACO. YCTpoiicTBa MynpTUMeAua. TpeOoBaHUS K MYJIbTUMEAUNHBIM
CpelacTBaM KOMIBIOTEpOB. PacumiupeHHble BO3MOXKHOCTH 00pabOTKH, MpeoOpazoBaHus, CUHTE3a
nHpopManuu (KOMITBIOTEpHAs] aHUMAIMs, Moaudukanus Hu300pakeHUl, TpexMmepHas rpaduka).
Mynerumenuiiabsle nporpaMmsl. [Iporpammel penakTupoBaHMs, MOHTaXa 3ByKa WM BHe0. Buueo-
peAaKkTopbl, MOAYIH cHElP(PPEKTOB, MOHTAKHBIE CTYAUU. DJIEKTPOHHBIC MPE3eHTAUU (OCHOBHBIC
Bo3MoxkHOCTH MS PowerPoint), atambl co3maHusi TNpe3eHTAlMid, CTPYKTypa IMpe3eHTauud Hu
0COOEHHOCTH pabOThI C PEIAKTOPOM.

3.2. IIporpammHoe oOecrieyeHue:

® CTPYKTYpa OIEpPAMOHHBIX CHUCTEM, IIaKeThl MNpPUKIAAHBIX mporpamm, MicrosoftOffice.
Knaccugukanus nporpamMMmHbIX cpeacTB. CUCTEMHOE M NPUKIATHOE MPOrpaMMHOE oOecriedeHue
ITK. O630p omepannonubix cuctem (OC). Ilpunmuner co3manus u coctaB OC: sapo, unTepdeiic,
npaiiepel. Kpartkas xapakrepuctuka WINDOWS, wmonynbsbiil nmpuniun noctpoenus. Cpena
WINDOWS: oxkHa, ux 3j1eMeHThl, paboTa B MHOTOOKOHHOM pexume. Pabota ¢ oObekramu
WINDOWS. Spasiku u pabota ¢ HuMM. [lanku: co3maHue, meperMEHOBAaHUE; KOMHMPOBAHHE U
nepeMeleHue 0ObeKTOB (IarmoK M sIPJbIKOB), yAajdeHue oObekToB. Kop3uHa M ee Ha3HayeHue.
Hactpoiiku WINDOWS: nara u Bpemsi, HacTpoWKa MBbIIIH, 3KpaHa. DJIEMEHThl TEXHUYECKOI'O
cepBuca [IK: ycraHOoBKa OMNEpalMOHHONW CHCTEMBI, CO3JlaHHE WHAWBHYyalTbHON OMNEpalMOHHON
Cpeabl T0JIb30BaTeNs, MOJAEPIKKA IEIOCTHOCTH WH(OpPMAlMU, paclIMpeHHe M MOJCpHU3AIMS
KOH(UTypaluy anmnapaTHbIX U IPOrPaMMHBIX CPEICTB



e TekcroBelii pemaktop WORD, pemakropsl MareMaTHUECKMX W XHUMHYECKHX (HOpMyI.
OCHOBBI UCITOJIB30BAHUS TPOTPAMM OOIIET0 Ha3HAYCHUS (KPAaTKHii 0030p) HA MPUMEpPaX TEKCTOBOTO
pemakropa WORD, pemakropoB MareMaTH4ecKuX H XUMHUYeCKuX ¢opmyn. OcoOEHHOCTH
tekcToBoro penakropa WORD. BBox u penakrtupoBanue Texcra. KommpoBaHue M nepeMelleHue
00BeKTOB, pabota ¢ Tabmuuamu. Beibop Buaa, pasmepa mpudta, GopMaTHpOBaHHE CHMBOJOB U
a63ameB. KommpoBanme ¢opmata. OCOOCHHOCTH CO3JIaHUSI CCBUIOK, oriaBieHuil. Co3naHue
JOKYMEHTOB pa3iuYHbIX (OpM (CTAaHTAPTHBIX W HECTAaHAAPTHBIX). Vcmosip3oBaHHWE pemakTopa
MaTeMaTHIeCKuX (OPMYJT B TEKCTOBBIX JOKyMeHTaX. PemakTop xumudeckux Gopmyli, Ha3HAYCHHUE U
ocoOeHHOCTH paboThl. KomupoBanne XuMu4deckux (popmMyir B TEKCTOBBIE IOKYMEHTHI.

e Cucrema ympasinenus O0asamu ganHbix ACCESS: cos3manue moisb3oBarensckux CYB/,
dhopmupoBanue 3arpocoB, oT4eToB U Gopm. MHPopmannonusie cuctembl. CUCTEMBI YIIpaBICHUS
OaHkamu 1 0a3aMu JaHHBIX. PensimonHas MoJienb JaHHBIX. CTPYKTypa 3alicH, METOIBI TOCTyIa K
uHpopmarmu. OOMeH paHHbiMH ¢ apyrumu  npwioxkeHusmMa - WINDOWS:  TexctoBbIME
penakTopamMu U dJIeKTpOoHHBIMU Tabnunamu. Penstinonnas 6aza ganasix ACCESS. I'maBHOE OKHO,
MEHI0O KOMaHJ, TaHelb WHCTpyMeHTOB. Co3maHWe W OTKphITHE O0a3bl JaHHBIX. BBOI U
pEeIaKTHPOBAHUE JIAHHBIX B PEXKHUME TAOJIHUIBI U PeKUME KOHCTPYKTOpa. POpMUpPOBAaHUE 3aIIPOCOB.
3ampockl MPOCThIE W MHOTOTAONUYHBIEC, 3ampochl ¢ ycinoBusmu. Co3naHue oT4eToB W (hopMm.
Texnonorus peanuzanuu npocteimux 3anad cpencrsamu CYBJ[ ACCESS.

e PerlicHWe BBIYMCIIMTEIBHBIX 3amad ¢ ucnojib3oBanneM EXCEL: oOpabGoTka Tabumil,
MOCTPOCHHE TpaUKOB © JUarpamMM, BBIYHCICHHE MATPUYHBIX BbIpakeHWH. HasHaueHue
anekrpoHHblx Tabmu (MS EXCEL). OcoGennoctn Tabmuaaoro rmporeccopa EXCEL wu
WCIIOJIb30BaHUE €r0 Ul pelieHUS WH(POPMAIIMOHHBIX W WHXKEHEPHBIX 337ad. TeXHHKa pabdOoThI C
EXCEL. Oxno EXCEL. AGcomtoTHass ¥ OTHOCUTEIbHAs ajapecaius. BeljelieHne sdeek,
nepemenieHue no padouemy nucry. Pacder mo dopmymnam. Kommposanue dopmyn. [loctpoenue
rpa¢ukoB. Pacuer GyHKIIMOHATBHBIX 3aBUCUMOCTEH M MOCTPOCHHE T'PaPUUECKUX H300pakKeHUM C
ucrnoap3oBanueM ctanaaptHeix GyHkumuii EXCEL u mactepa gynknuii. [ToctpoeHne nmoBepxHocTei
C HCMOJB30BaHMEM MacTepa auarpamm. Paborta ¢ tabmunamu. dopmatupoBanme, odopMmiieHHE
tabnuu. YucnoBesle U mojb3oBaTenbckue (opmarel. CBoaHble Tabnuupl. [locTpoenue auarpamm.
PazpaboTka u peanmzaius MpOCTEHIIMX aJTOPUTMOB C KCHOJb30BaHHEM Bo3MokHocTed EXCEL
(HaxXoKJIeHHE MAaKCHUMAaJIbHOTO (MUHUMAJIBHOTO) 3J€MEHTa BEKTOpa W MAaTpHUIbl, HaXO0XXJIEHUE
CYMMBI 2JIEMEHTOB BEKTOpA M MaTPHUIIbI, BHIYMCICHUE MATPUYHBIX BHIPAKEHUH ).

3.3. AIropuTMBI 1 OCHOBBI TPOrpaMMHUPOBAHUS:

e ANITOpUTMBI, THUIBI anroputMoB. [loHsTue anroputma u ero cpoiictBa. CrnocoObl 3amucu
aIropuTMOB. MOAYIBHBIN NPUHIUI TOCTPOSHUS AITOPUTMOB U IIPOTPaMM.

e XapaKTepUCTHKU $3BIKOB MporpamMmupoBaHusi. OCHOBHBIE CTPYKTYpbl W PHHIIUIIBI
CTPYKTYpHOTO MpOrpaMMUpOBaHus wWUIOCTpauusa. CTpyKTypHOE MpPOTpaMMHUpPOBAaHUE, €ro
0coOeHHOCTH. TexHONMoTusl 00bEKTHO-OPUEHTHPOBAHHOTO MPOTrPAMMHUPOBAHUS; CBOICTBA S3BIKOB:
HacJIeJOBaHUE, UHKATCYISAIUs, MOTUMOPGU3M. [IOHATUS SI3BIKOB: KJIACCHl U OOBEKTHI. DBOJIIOIUS U
KJaccu(uKaus s3bIKOB mporpamMmmupoBanus. [IoHATHS TpaHCIAUN, KOMIWISALNAN, HHTEPIIPETALIUY,
uxX pa3nuuus. ba3oBble anropUTMHUYECKHME KOHCTPYKIMH (CIE€OBAHUE, BETBICHUE, MOBTOPEHHE),
npuMepbl ux peanuzanui.  OCHOBHbIE KOHCTPYKIIMM SI3BIKOB IPOTPAaMMHPOBAHUSA. SI3BIKH
MIPOrPaMMHUPOBAHHUS BHICOKOTO YPOBHSI.

¢ BelunciauTensHble AITOPUTMBI M TPOTpaMMHBbIE peanu3aiiuud Ha VBA i o0paboTku
unpopmanuu Ilpomnecc pemienus 3amad Ha KommbioTepax. [IporpammupoBanue Ha sizbike VBA:
OCHOBHBIE OTEPATOPHI sI3bIKa, MpoueAypbl U ¢GyHKIuH. Pa3paboTka W peanusarusi MPOCTEUIINX
anropuTMoB 00paboTKK MH(pOopMaluu (perieHne 3a1a4 ¢ OJJHOMEPHBIM U MHOTOMEPHBIM 00beMOM
uHpopmanuu). YucIeHHbIE METOJbl aHaldW3a OJHOTO HEIWHEHHOTO YpaBHEHHs: MOWCK KOPHEH,
pelieHrne 3a/layd OJHOMEPHON ONTUMHU3ANIWU (HAXOXKJCHHE TOYeK MaKCUMymMa W MUHUMyMa
¢byHkHM). MeTonbl CTaTUCTHYECKOW OOpabOTKU pe3ylnbTaTOB H3MEpPEHUN OTHOW BEITUYHHBI:



BBIYUCJICHUE TOYEUYHBIX (CPEAHEro, MUCHEPCHH, CTaHJIapTa) U HMHTEPBAIBHBIX OLIEHOK CIIy4alHOU
BEJIMYMHBI.

3.4. 3ammTa uHpOpMALIUK:

AJTOPUTMBI 3alIUTHl MH(OPMAIMH: METOJBI 3alIUTHI, KOMIIBIOTEPHBIE BUPYCHI M Oopbda C
HumH. lloHsTHE 0€30mMacHOCTH KOMIBIOTEPHOW HHGOpPMAIMK: HAISKHOCTh KOMIIBIOTEpA,
COXPAaHHOCTbh JIaHHBIX, 3aIIUTa OT BHECEHUSI U3MEHEHUI HEYIOJHOMOYEHHBIMU JINLIAMHU, COXPAaHEHUE
TallHbl NEPEeNUCKU B JJIEKTPOHHOW ceTH. MeTtoapl peanu3alyy  3aliMThl  MH(OPMALUU
IIpOrpaMMHBIE, allapaTHble, OpraHu3allOHHbIE. Hctopusi BO3HUKHOBEHUS BUPYCOB H
anTuBHpYycOB. CrnocoObl 3apakeHus, 3alMTBI U O0pbOBl C¢ BHUpycamu. OcoOeHHOCTH pPabOTHI
QITOPUTMOB BUPYCOB: PE3UICHTHOCTH, MOJUMOPGUYHOCTh U camoundpoBaHue. KommnbrorepHble
BUpYChI, UX crnenuduka u aHTuBupycHble nporpammbl (Kacmepckuii, Dr. Web, Avast, AVG).
CrniocoOsl mudpoBanus U nepegaud HHPopMaIi Ha JajibHUuE paccTOSHUS. OTKPBITHIA M 3aKpPBITHII
KJtouM mudposanus. Jledpparmenrtanus nucka.

4. O0bem yueOHOH AUCHUNIMHBI

Buja yuedHoii padoTnl 3auv.en. - 3

Bcero gacos B
ceMecTpe

OO6mas TPyA0eMKOCTh TUCIHIIJIHHbI 108

B ToM 4ucsie Ha o0yuyeHHe 108

AyaUTOpPHBbIE 3aHATHS: 48

Jlexnuu

JlaGopaTopHbie pabOTHI 32

[IpakTrueckue 3aHATHS 16

CamocrosiTesibHas1 padoTa: 60

Pacuetno-rpaduueckne paboTs

[Tonroroska k 3ammute pedepara 5

Jlpyrue BUbl caMOCTOSTEIbHON pabOThI

Buja nToroBoro KOHTpOJIst 3auer

AHHOTANUA pado4yeid MPOrpaMMbl THCUUILIHHBI

«®u3zuka» (b1.b.7)

1. esn 1 3a7a4n TUCHUILTHHBI
Heabio AUCHMILUINHBI ABISETCS MPUOOPETEHHE CTYIEHTaMH 3HAHUI 110 OCHOBHBIM pa3jiesiaM
(U3MKY ¥ YMEHUIO IPUMEHSATH UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIIUTUIMHAX.

OCHOBHBIMH 32/1a4aMHU AMCHUILUINHBI, pellIeHHE KOTOPhIX 00eCTIeYnBaET JOCTUKEHHE
LeJIH, SBJIAIOTCS: (POPMHUPOBAHUE MPEICTABICHUI 00 OCHOBHBIX (PU3MYECKHUX 3aKOHAX MPUPOJIBI U
MeTOJIaX TEOPETUUYECKUX UCCIIEOBAHUM pa3UYHbIX (U3NUECKUX SIBIICHUH, a TaKkKe 1aTh
MIPEJCTABICHNUS O COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METO/1aX UCCIIEOBAHUSL.

2.  TpeGoBaHus K pe3yJbTaTaM OCBOECHMS IUCHHILIHHBI

W3yuenne kypca (U3MKM TpU MOJArOTOBKEe OakaiaBpoB Mo HampasieHuto: 18.03.01
XuMudeckast TeXHOJIOT Ut

CIOCOOCTBYET MPUOOPETEHUIO CIEAYIOMNX KOMITETeHIINH:



CriocoOHOCTh M TOTOBHOCThH HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI (PM3HKH B INPO(ECCHOHATBHON
nesrenprocTH (OITK-1)

['OTOBHOCTP  MCHONB30BaTh 3HAHWSA O COBPEMEHHOW (M3MYECKOW KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSX, CTPOCHMM  BELIECTBA Ul  IIOHMMAaHUsA
OKpy»Xaroliero mupa u sieiieaunii npupost (OI1K-2).

[InanupoBaTh ¥ NPOBOAUTH (PU3UYECKUE IKCIIEPUMEHTHI, IPOBOJUTH 00pabOTKY UX PE3yJIbTaTOB U
OLICHMBATh MOIPEUIHOCTH, BBIJIBUraTh I'MIIOTE3bl U YCTAHABIMBATh IpaHulibl uX npumeneHus (I1K-
16).

Hcnonp3oBaTh 3HAaHMSA OCHOBHBIX (PU3MUECKHMX TEOPUH [UIS PEHICHWH BO3HUKAIOIIMX
¢u3nvecKux 3amad, CaMOCTOSTENFHOTO NpuoOpeTeHHus (U3MYECKHX 3HAHWH, JUIS TMTOHUMAaHHS
MPUHIMIIOB pabOThl MIPUOOPOB U YCTPOUCTB, B TOM YKCJIE BBIXOAIIMX 32 MPEAEIbl KOMIIETEHTHOCTH
KoHKpeTHOTO Hanpasnenus (OITK-19).

3. B pe3yabTtare wu3ydeHHs AUCHUILUIMHBI O00y4YaloumMiicsi 1O mporpamme
0akaJlaBpUATAa J0JIKEH |
3namy:

- pU3MYECKUEe OCHOBBI MEXaHUKH, (DU3UKHU KOJICOAHWI U BOJIH, SJICKTPHUYSCTBA M MarHETU3MAa,
AJIEKTPOTMHAMHUKH, CTATUCTHYECKON (PU3UKH U TEPMOIMHAMUKH, KBAHTOBOU (DH3HKWU;

- cMBICT (DyHIaMEHTATBHBIX (PH3UYECKUX 3aKOHOB, IPUHITUIIOB U TIOCTYJIATOB; X
(hOPMYITMPOBKH U TPAHHIIBI IPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (PU3MUECKUX SIBICHUN ¢ (YHIAMEHTATLHBIMY PUHITUIIAMHEA 1
3aKOHAMHU (DU3HKHY;

- OCHOBHBIE METO/Ibl PEILICHUS 3a]a4 [0 OIUCAHUIO PU3NUECKUX SBICHUII;

- METOJIbI 00pabOTKH pe3ynbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemn:

-IIPUMEHATH TEOPETHUECKHE 3HAHUS U SKCIIEPUMEHTAIIbHbIE METO/IbI UCCIIEAOBAHUS MTPU
pelieHny npodecCHOHANBHBIX 33/1a4;

-IIPOBOJIUTH PACUETHI, OCYIIECTBIISITh AHAJIU3 U HA OCHOBE 3TOTO JIe1aTh 00OCHOBAaHHBIE
BBIBOJIbI;

- QHAJTM3UPOBATDH PE3YIbTATHI HAOIIOACHU U SKCIIEPUMEHTOB C IIPUMEHEHHUEM OCHOBHBIX
3aKOHOB U IMPUHIUIIOB (PU3UKH;

- OIIpeNIeNATh XapakTep GU3NYECKUX MPOLIECCOB MO KOMIUIEKCY IKCIIEPUMEHTAIbHON
nH(pOpMAaLIUY TPU TOMOIIHN TPaPUKOB, TAOJIUI U YpaBHEHUIA;

- IPEACTaBIATH 00PabOTAaHHYIO IKCIIEPUMEHTAIbHYIO U TEOPETUUECKYIO0 HH(OPMALIHIO B
YCTHOU U MUCbMEHHOM (popMe, B TOM YUCIIE C UCIOJIB30BAHUEM COBPEMEHHBIX KOMITbIOTEPHBIX
TEXHOJIOTHH.

Braoems:

- HaBbIKAMH PabOTHI C IIUPOKUM KPYroM puU3nYecKux mprudopoB U 000pyI0BaHUS;

- HaBbIKAMH 0OOCHOBAHHUSI CBOUX CYXKJCHHI U BbIOOpA METOA UCCIIEIOBAHMUS;

4.  Kpartkoe conep:xanue JUCHUINIHHDI

Cemectp 2
BBegenne
[Ipenmer duzuku. Metoabl GU3NIECKOTO UCCIETOBAHUS: OIBIT, THIIOTE3a, IKCIIEPUMEHT, TEOPHUSL.

1. ®u3nyecKkue OCHOBBI MEXaHHKH



IIpeamer kunematuku. Ilepemenienue, cKopocTh, yckopeHue. KuHemMaTuyeckue XapakTepUCTUKH
BpAIllaTE€IbHOTO JBWXKEHUSA. 3akoHbl HploTOHA. 3aKOH BCEMHUPHOrO TATOTEHMs. J[BHKeHue Tena
MEPEMEHHON Macchl. 3aKOH BCEMHPHOTO TSroTeHUs. JIBWKeHue Tela IEepPEeMEHHOM Macchl.
VYpasuenus Mewmepckoro. @opmyna L{nonkoBckoro. Yupyruii 1 Heynpyruil yaapsl mapos. MomMeHT
MHEpLUUH MaTepHalbHOM TOYKM M TBepAoro tena. KuHemarvka rapMOHHYECKMX KoOjeOaHUM.
HuddepennnanbHoe ypaBHEHHE TapMOHMYECKHMX KojeOaHuil. [loHsTHE 0 3aryxalomux W
BBIHYX/ICHHBIX KojeOaHusx. BoaHoBoe aBmxeHne. BosiHbI IPOI0JIbHBIE U IOTIEPEYHBIE.

2. OcHOBBI MOJIEKYJISAPHO# (pU3UKH

DneMEeHTHl TepMOJANHAMUKU U (Ppu3nueckor kuHeTuku. Maeanbusiii ra3. Pacnpenenenne bonpiimana
u ero obOmedusnueckuii  cMmbica.  PeanpHbIM  Ta3.  YpaBHeHue  Ban-nep-Baanbca.
Tepmonunamuueckuit Mmeton B ¢pusuke. PaBHoBecHbIe cocTosinusa. Hauana Tepmoaunamuku. [{uxibl.
OHTpONUsI M €€ CTaTUCTHYEeCKoe ToyikoBaHue. SIBmenue mnepenoca. Juddys3us. 3akon Duka.
TennonpoBoaHocTh. 3akoH Pypre. BHyTpenHnee Tpenue (Ba3kocTb). 3akoH HeroToHa.

3. DJIEKTPOCTATHKA U MOCTOSTHHBIM JJIEKTPUYECKUI TOK

3akon Kynona. Teopema Octporpanckoro-I'aycca. Jumoisb. JIusneKTpUKU B 3JIEKTPOCTATUYECKOM
ToJie.

Cemectp 3
1. DJekTpOMarueTu3sm

3akoH Awmmepa. 3akoH buo-CaBapa-Jlannaca. Cuna Jlopenua. MarHetuku. DJIEKTpOMarHUTHas
UHAYKIMS. YpaBHeHHEe MakcBeia.

2. Onruka

HNurepdepentius BonH. Judpakmus BonH. [lonspusanms BosaH. TeruioBoe wusmyudeHue. 3aKoH
Kupxroda. I'nmoresa [Tnanka. KBantoBoe 00bsicHeHHE TeruioBoro minydenus. Iddext Kommnrona.
Snepnas mozens aroma. [loctynatel bopa. ATom Bogopoaa no bopy.

3. DyieMeHThI KBAHTOBOW QU3NKH

I'unoresza ne bpoiinsa. BonHoBoe ypaBHenue llpenunrepa Juisi cTalMOHAPHBIX COCTOSHUM. ONBITHI
repua-I'epnaxa. MuorosnexkTpoHusiii atoM. Dddext 3eemana. [lpunuun I[laynu. KanToBbIE
cTatuctuyeckue pacnpenenenus boze-Oinmreiina u ®epmu-Aupaka. @ononsl. 3akonsl [ebas u
OliHIITeHA. XapakTepUCTUKU spa: 3apsijl, Macca, SHEPrusl CBSA3M HYKJIOHOB. SliepHble peakuui.
OyHJaMEHTAIBHBIE B3aUMOJAEHCTBUS U OCHOBHBIE KJIACCHI 2JIEMEHTAPHBIX YACTHII.

4.00bemM yueOHOM TMCUMILINHBI

Bcero |2 cemectp| 3 cemecTp
Buzipl yueonol padoTs 3a4. en./ | 3ad4.en./ | 3ad. en./
aK.gac aK.4ac aK.gac
Oo0masn TPYAOEMKOCTh
JMCUHILIHHEL 0 YHEOHOMY | 1 /360 | 3 95/160 | 6,05/200
ILIAHY




AYIUTOPHBIE 3aHATHSA: 3,6/128 | 1,35/64 | 2,25/64

Jlexuunu (JIek) 1,35/48 | 0,45/16 0,9/32
JIaGopaTopHbIe 3aHATHS 09/32 0.45/16 0.45/16
(JTab) ’ ’ ’
g%’;‘)“m‘m‘“e SAHATHA | 35/48 | 0,45/16 | 0,9/32
((éj)“)‘f’“""““"“a" padoTa | 44160 | 16/60 | 2,8/100
Bua kouTpoJs: 2172 JK3aMeH-| JK3aMeH-
IK3aMeH/3a4eT 1/36 1/36

AHHOTanuA padoyeil nporpaMMbl
«Oomas u Heopranndeckas xumus» (b1.5.8)
1.11eqn v 3212494 AUCUUILIMHBI
enpto  MUCHUIUIMHBI ~ sBAseTCS  (QOPMHUPOBAaHWE Y  CTYJACHTOB  IEJIOCTHOTO
€CTECTBEHHOHAYYHOTO0 MHUPOBO33peHHs. ONupasch Ha MOJyYCHHBIC B CPEIHEH IIKOJIE XUMUYCCKHE
3HAHHS, TTPOrpaMMa MpeIyCMaTpUBaeT JalbHEHIIee yrIyOJieHue COBPEMEHHBIX MPECTABIICHUN B
00J1aCTH XUMHH.

3amaueil TUCIUILINHEI SIBJISIETCS

— W3yYeHHEe OCHOB OOIICH M HEOPraHWYECKOW XMMHUU C IEIbI0 MPUMEHEHHS MX MPH U3ydeHUH
MOCJICYIONUX XUMHUYCCKHUX JTUCITUTUIHH,

— OBJIaJICHWE OCHOBAMH XUMHUYECKON TEPMOJAMHAMHUKN, KHHETUKH, YUEHUS O PACTBOpPax U OCHOB
CTPOCHHMS BEIIECTBA KaK TEOPETUICCKUMH OCHOBAMHU XHMUHU;

— U3YYCHHE MIEPUOTNIECKOTO 3aKOHA KaK OCHOBBI HEOPTraHUYECKON XUMHH;

— pacCMOTpPEHHE CBOMCTB s-, p-, d-, f-371eMeHTOB M UX COeqMHEHN;

— W3Y4YEHHE CIIOCOOOB MOJyUeHUs Hanbojee MUPOKO MPUMEHSIEMBIX BEIIECTB U X CBOMCTB;

— (opMupoBaHHEe y CTYyIEHTOB HABBIKOB JKCIIEPUMEHTAIBHONW paOOTHI, JIEMOHCTpAIUS UM
METOJIOB U CPEJCTB XUMHUUYECKOTO MCCIICIOBAHUS, KOHKPETHOE O3HAKOMJICHHUE C BEIICCTBAMU M UX
MpEBpaICHUSIMU;

— DPa3BHUTHE HAaBBIKOB PEIICHUS KOHKPETHBIX IMPAKTUYECKUX 33/lad M HCCIEI0BATEIBCKON
paboTHI, a TaKKE 3aKpPEIJICHUE B MaMSATH CTYJACHTOB TEOPETUUYECKUX CBEIACHUN O 3aKOHOMEPHOCTSIX
HEOPraHMYeCKOM XHUMHH, BO3MOXKHOCTH IIOYYBCTBOBATh ATH 3aKOHOMEPHOCTH B MPAKTHUYECKOU
pabote, yOeIuThCs B UX JIEHCTBEHHOCTH.

2.B pe3yabTraTe U3y4eHus AUCUUILIMHBI CTYIEHT 10JI/KEH |

Obaadams CleqyOIUMA KOMIETECHIIUSIMHU:

— CIOCOOHOCTBIO M TOTOBHOCTBIO HCHOJB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCLUIUIAH B mpodeccronanbhoit aesrenpaoctu (OIMK-1);

— FOTOBHOCTBIO MCITIOJIb30BaTh 3HAHHUS O CTPOSHUHU BEILECTBA, MPUPOJIC XUMHUECKOU CBSI3H B
Pa3IMYHBIX KJIACCaX XMMHYECKUX COCTUHEHUN IS TIOHUMAHUS CBOMCTB MaTEPHAIOB U MEXaHU3Ma
XAMHUYECKHX MPOIECCOB, MPOTEKAMONINX B OKpyxkaromem mupe (OITK-3).

B pesynbraTe n3yueHus: AUCUUILITUHBI CTYJCHT JTOJIKEH:

3HaTh:

— 3JIEKTPOHHOE CTPOCHHE aTOMOB M MOJIEKYT;

— OCHOBBI TEOPUU XUMHUYECKOW CBSI3M B COCIMHEHHUSIX Pa3HBIX TUIIOB, CTPOCHUE BEIIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUM;

— OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAaHWsS XUMHYECKHX IPOIECCOB M XapaKTePUCTUKU
PaBHOBECHOTO COCTOSIHUS;

— METO/Ibl OTIMCAHUS XUMHYECKUX PABHOBECUH B paCTBOPAX AJIEKTPOJIUTOB,

— CTPOEHHE U CBOMCTBA KOOPIUHAIIMOHHBIX COCTUHEHHUIA;



— XMMHYECKHE CBOMCTBA 3JEMEHTOB PA3JIMUHBIX TPYMII IMEPUOJUUYECKON CHUCTEMbl M HUX
BaXXHEHUIITNX COCTUHCHUIA;

YMeTs:

— BBINOJIHATH OCHOBHBIE XUMHUYECKHE ONEPAlMM, OMIPEAEsATh TEPMOJIMHAMUYECKUE
XapaKTEPUCTUKN XUMUYECKUX PEAKIUi U PaBHOBECHBIC KOHIICHTPAIIUH BEIIIECTB;

— MCIOJIb30BaTh OCHOBHBIE XUMUYECKUE 3aKOHBI, TEPMOIMHAMUYECKHUE CIIPABOYHBIC JTaHHbBIC
JUTsl peleHus npoeCcCUoHANBHBIX 33/1a4;

— IIPOTHO3HUPOBAThH BIUSHUE PA3INIHBIX (DAKTOPOB HA PABHOBECHE B XUMHUYCCKUX PCAKITUSX;

Bnaners:

— TEOPETUUYECKUMHU METOJIaMU OTIMCAHUS CBOMCTB MPOCTHIX M CIOXKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOEHUSI WX AaTOMOB W TIOJIOKEHHSI B TIEPHOJUYECKONM CHUCTEME XUMHUYECKUX
AJIEMEHTOB;

— SKCIEPUMEHTATHHBIMU METOJAMH OIPEACIICHUS] HEKOTOPHIX (DU3UKO-XUMUUYECKUX CBOMCTB
HEOPraHUYECKUX COCTMHECHUI.

3.KpaTkoe cogep:kanue AUCHUNIUHBI:

CtpoeHue aTOMOB U MEPUOIUYECKHI 3aKOH.

BomHoBble cBolicTBa MaTepHalbHBIX OOBEKTOB. YpaBHeHue jne bpoina.  CooTHomieHHe
HeonpeaeneHHoctel ['elizenoepra. [lonsTie o kBaHTOBOM MexaHuke u ypaBHeHuH LlIpeaunarepa.
CoBpemenHast (hopMyTUpOBKa TMEPHOINYECKOTO 3aKkoHA. [lepuoamdeckas cucrema M €€ CBSI3b CO
CTPOCHHEM aTOMOB. 3allOJIHEHHE SJEKTPOHHBIX CJIO€B M O0O0JIOYEK aTOMOB B IEPHOJIMYECKOU
cucteme onemenToB J[.MI. Menneneera. CrenmeHn OKuUCICHHSA. BaXHeHIIMe OKUCIUTEIN U
BOCCTaHOBUTENW. BaskHeWIe cXxeMbl IpeBpaIeHus BEIMECTB B OKUCIUTEIHHO -BOCCTAHOBUTEIBHBIX
peaxiusx.

XuMHYecKas CBSI3b U CTPOECHUE MOJIEKYII.

KoBanenTtHass cBsi3b, OCHOBHBIE IIOJIO)KEHHS METOJIa BAJICHTHBIX CBsA3eil. Paccmorpenume cxem
MepeKpbIBaHUsI AaTOMHBIX OpOuTanel npu oOpa3oBaHuU cBs3eil B MoJsieKynax. OCHOBHBIE MOJIOKEHUS
MeToa MoJieKynsspHbIXx opoutaneit (MO JIKAO). O6mue cBeeHHs 0 KOMIIEKCHBIX COCTUHEHUSX,
uX cTpoeHue. MexMoJeKyasIpHas U BHYTPUMOJIEKYIsIpHas BOJOPOAHAs CBsA3b. VloHHas CBA3b Kak
MpeleinbHbId  CIydyaid KOBaJleHTHOM cCBs3u. OOmMe NPeICcTaBICHUS O MEKMOJIECKYIIPHOM
B3aUMO/ICHCTBUM: OPUEHTALIMOHHOE, MHIYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBHSL.

DHepreTuka peakuil 1 XMMUYEeCKOe paBHOBECHE.

[lonsiTHeE O  XMMHUYECKOM  TEpMOJMHAMUKE, TepMOJMHAMUYECKHEe (YHKIMH  COCTOSHUS
(xapaktepuctuueckue GyHKIMHM). XUMUYECKOe paBHOBecHe. VICTUHHOE M Kaxyllleecs paBHOBECHS.
KoHcTanTa XUMHUYECKOTO paBHOBECUS. DIIEKTPOXUMHUYECKHE MPOIECCHI, MOHATHE 00 AJIEKTPOJAHBIX
MOTEHIMasax. DJIEKTPOABMKYIIAs CHUJIA OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA U KPUTEPUI
CaMOTIPOU3BOJILHOTO MPOTEKAHHUSI IPOLIECCOB.

PaBHOBecus B pacTBOpax
[Ipoueccel, compoBoxaammie OOpa30BaHHME KHUIKUX HCTUHHBIX PACTBOPOB HEDIEKTPOIUTOB U
3JIEKTPOJIUTOB. ACCOIMMPOBAHHBIE U HEACCOLMHMPOBAHHBIE AIEKTPOJUTHL. CTENEHb OUCCOLMALUU.
Koncranta nuccoumanmu. PaBHOBecue B CHCTeMe, COCTOSIIEH W3 HACBHILIEHHOTO pacTBOpa
MaJIOPaCTBOPUMOTO 3JIEKTPOJIUTA M €ro KpHUCTAUIOB. PaBHOBecME B pacTBOpax KOMILJIEKCHBIX
coenHeHU. PaBHOBecHe AMCCOLMALIMM BOJIbl, HOHHOE MPOU3BEACHHUE BOJBI U €r0 3aBUCUMOCTh OT
temneparypsl. llkana pH. I'uaponus conei.

CkopocTh peakuuii U KaTajius.
[Tonarue o xumuueckoil kuHetuke. OIHOCTAUNHBIE U CIOKHBIE PEAKLUMH. 3aKOH JEHCTBYIOIIUX
Macc. KoHcraHTa ckopocTH peakuuu. MONEeKyJIIpHOCTh U TMOPSAOK pEeaklHH. 3aBUCUMOCTh
CKOPOCTH pEaKIMU OT TEMIEPATYypbl; SHTAJbIUA AaKTUBALMHU. [ OMOTE€HHBII W TEeTePOTreHHBIN
KaTaus.

XuMHus S- ¥ P- FIE€MEHTOB



Bonmopoa-nepBelii  2JIEMEHT IEPUOAMYECKOM CUCTEMBI, €ro JBONCTBEHHOE IIOJIOKECHHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoguyeckodl CUCTEMbl. 3aKOHOMEPHOCTH B W3MEHEHUU
AIIEKTPOHHBIX KOH(UTYpAIHii, BETUYUH PAAUYCOB, IEKTPOOTPULIATEIILHOCTH U SHEPTHH HOHU3ALUU
aToMOB. THUNMYHBIE CTENEHU OKWUCICHHs. XHMMHMYECKME CBOMCTBA IPOCTBIX  BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHHUM U CBOMCTBAX OCHOBHBIX TUIIOB coequHeHu. [Ipupoanble coeauHenus,
IIOJIy4eHUE U IPUMEHEHUE.

Xumus d- u f- snnemenToB

OneMeHThl 3-12 Tpynnm MEpUOAMYECKOW CHCTEMBI. 3aKOHOMEPHOCTH B HM3MEHEHUU
ANIEKTPOHHBIX KOH(UTYpAIMil, BEJIMYUH PAJUYCOB, SHEPIMH HMOHU3ALMNH, XaPAKTEPHBIX CTENEHEH
OKUCTICHUs, KOOPJIWHAIMOHHBIX YHCeNl aToMmoB. [IpupojHble COeIUHEHUs, TOJIyueHUe |
COTIOCTABJICHHE (PU3UYECKUX M XUMHYECKHUX CBOMCTB TPOCTHIX BemiecTB. CTpoeHHWE U CBOMCTBA
OCHOBHBIX THIOB coeannenuit. Ocobennoctu f- amemMeHToB.

4.00beM yueOHOM TMCUMILINHBI

Bcero 1 cemectp 2 cemecTp
Bunbr yue6HO# paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | B akan.
efl. gacax el yacax el gacax

OO0masi Tpy10€eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 12 432 7 252 5 180
IUIAHY
AyaMTOpHbIE 3aHATHSI: 4,44 160 2,67 96 1,77 64
Jlexun (Jlek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausatus (I113) 0,89 32 0,89 32
JlabopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrositeabHast padora (CP) 5,56 200 3,33 120 2,23 80
CamocTosITeIbHOE U3YUYECHHUE 5 56 200 333 120 293 80
pa3zienoB JUCIUTUTHNHBI ' ' '
Buja KoHTpoOJIsI: IK3aMeH 2 72 1 36 1 36

AHHOTANUA padoyeid MPOrpaMMbl THCUUILIIHMHBI
«Opranunyveckas xumusn» (b1.5.9)

1. Heap AUCHUILUIMHBI — MPUOOPETEHHE CTYJCHTAMH 3HAHUI O CTPOEHHHM OPTraHUYECKHX
COEIMHEHU I, OCHOBHBIX XUMUYECKHX CBOMCTBAX Pa3IMUHBIX KIACCOB OPraHUYECKUX COCTUHEHHUH U
METO/IaX UX MOJYYCHHsI, KaK IPOMBIIUICHHBIX, TaK U JIA0OPaTOPHBIX.

2. B pe3yabTare H3y4eHus JUCUHMILIMHBI CTYEHT J0JIKEH:

Obnaoams  cnenyromumu  oOmekynbTypasiMd  (OK) u  oOmenpodeccruoHanbHBIMU
komrmereHusamu (OIIK):

- CIIOCOOHOCTBIO paboTaTh B KOMaHJE, TOJIEPAHTHO BOCIPHUHMMAs COLMAJIbHBIE U
KynbTypHbIe pasnuuus (OK-6);

- CMIOCOOHOCTBIO K cCaMOOpraHu3aiiui u camooopasosanuto (OK-7);

- CHOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUUIUIMH B MpOo(EeCCHOHATBHON JEATeNbHOCTH, HPUMEHSTh METOJbl MaTeMaTHYeCKOTO
aHAJIM3a U MOJICITMPOBAHMUS, TEOPETUUECKOTO M IKCIIEpUMEHTaNbHOro uccienoanus (OITK-2);

- CIIOCOOHOCTH MCIIOJIb30BaTh 3HAHUS O COBPEMEHHON KapTHHE MHpa, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMHU BEILECTBA JUIsl MOHMMAHUS OKPYXKAIOIEro MUpa U
senenuit mpupoasl (OI1K-3).

3nams:



— TEOPETHUYECKHE OCHOBBI CTPOCHHUSI M CBOWMCTB PA3JIMYHBIX KJIACCOB OPraHUYECKUX
COCIUHCHUM;

— CHocoObl TONYYCHHS] M XHMUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB OPTraHUYECKUX
COCIUHCHUM;

— OCHOBHBIE MEXaHU3MBI MPOTEKAHUS OPTAaHUUECKUX PEAKITU;

Ymems:

— TPUMEHSATH TEOPETUYECKUE 3HAHUS JJIsi CHUHTE3a OPraHuyecKUX COEIMHEHUM
Pa3IMYHBIX KJIACCOB;

— aHAJIM3UPOBATh U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHEHUI;

— COCTaBJISITh CXEMbI CUHTE3a OPTraHNMYECKUX COCIMHEHUH, 3aJaHHOTO CTPOCHHUS;

Braoems:

— OCHOBaMHU HOMEHKJIATYPhI U KIIaCCH(UKAIINU OPTraHUIECKUX COCTUHEHU;

— OCHOBHBIMH T€OPETHUYECKUMU MPEICTABICHUSIMHU B OPraHUYECKON XUMUU;

— HaBBIKAaMH 00OCHOBAHUS PAIIMOHAIIBHBIX CIIOCOOOB MOTYyYSHUSI OPTaHUYECKUX BEIIECTB.

3. KpaTkoe coaepxaHue JMCUMILTHHBI

Homenknarypa opraHu4eckux coeMHEeHU. Teopusi XUMHYECKOTO CTPOCHHS U HACHIIICHHBIS
yrineBojopoasl (YB). Ilpupoma xoBanenTtHO# cBsizu. Dopmynsr JIpronca. dopmanbHbid 3apsi.
Oddextor 3amectuteneit. [IpoMexxyTouHble COEAMHEHHS W YaCTUIBI OPraHWYECKUX PEaKIUsX.
OHepreTudeckass auarpamma peakuuu. Mexannsm peakuuu. Crepeomszomepusi, €€ BHIbI U
0003HAYCHMUS.

Amudarnyeckne coennHeHus. HacwileHHble 1 HEHAChIIEHHBIe Y B. ANKaHbl, IUKIOATKaHBI,
QJIIKEHBI, aJIKWHBI, TIOJIMEHBI (IueHbl). B KakIoM Kiacce paccMaTpUBAIOTCS CIICAYIONINE pa3/Ieiibl:
M30MepHsl, HOMEHKJIaTypa, (U3nUecKue U XUMUYECKUEe CBOICTBA, CIIOCOOBI MOJTydyeHHs. MeXaHU3MBbI
peakuuii. JHepreTuyeckas quarpaMmMa peaxKiui.

ApomaTtudeckue coeauHeHus. Teopun apomatudyHocTH. CoenuHeHHsi OEH30JIbHOTO psija.

N3omepus. Homenknatypa. CmocoObl mosiydeHusi. XWUMHYECKHE CBOWCTBA. BrnusHue
3aMecTuTene B OCH30JbHOM KOJIbIE Ha HAMpaBiI€HHE U CKOPOCTbh pPEaKUUi 3IeKTPO(UIHLHOTO
3aMeIeHUS.

4. O0beM y4yeOHOH TUCUMIITIMHBI

O0BeM
Bun yueOHoii paboThi B 3aueTHBIX B axkamemuueckux
eIMHULIaX yacax

OO0masi TpyA0eMKOCTh M CHUILIHHbBI 3 108
10 y4eOHOMY IIAHY
AY/JIMTOpPHbBIE 3aHITHS: 48/36 48
Jlexuuu (JIek) 16/36 16
[Ipaktuueckue 3ausatus (113) 32/36 32
JlaGopaTopust - -
CamocronrejabHast padora (CP): 60/36 60
Buja koHTpOJIA: 3a4eT / IK3aMeH 3adeT ¢ OEHKOH

AHHOTaNUA Y4eOHOH MPOrpaMMbl JHCHHUILIMHBI
«Pusnueckas xumusa» (b1.5.10)

1. Ilean 1 337294 TN CHUAILINHBI
eas AMCHUIUIMHBI —  PAcCKpPBITh CMBICI OCHOBHBIX 33aKOHOB, YIPABISIOMIMX XOIOM
XMMHYECKOTO IIpoliecca, MOoKa3aTh OONAcTH MPHIOKEHUS OTUX 3aKOHOB M HAYYUTh CTYJEHTa
IPaMOTHO MPUMEHSATh UX MPH PEIICHUH KOHKPETHBIX TEOPETUYECKUX U IPAKTHUECKUX 3a/1a4.
3agauM U3ydyeHUs TUCUUILIUHBI COCTOAT B CIAEAYIOIIEM:



MOKa3aTh 3HaYCHHE (U3NYECKON XMMHH KaK TEOPETUYECKOH OCHOBBI MPOILECCOB XUMHUYECKOU
TEXHOJIOTUH;
BbIpabOTaTh y CTYJACHTOB HABBIKM TNPUMEHEHUS TIOJYYCHHBIX 3HAHUH [UIA MpeacKa3aHHs
MPUHLUINAIBHON BO3MOXHOCTU OCYILECTBJICHUS, OIpPEAEICHUS HAIpPaBIEHUs, CKOPOCTU
MIPOTEKAHUS U KOHEYHOT'O Pe3yJIbTaTa XUMUYECKOTO MPOLIecca;
JaTh MPEACTABIECHUE O COBPEMEHHBIX 3KCIIEPUMEHTAJIbHBIX METOJIaX UCCIIEIOBAHUS

2. B pe3yabTarte udyuenus Kypca «®@u3nuyeckoil XuMHU» CTYAEHT 10JIKeH:

Oénaoams cnenyrommmu oomenpodeccuonanbabiMu KommnereHusamMu (OI1TK):
CIOCOOHOCTBI0O M TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILUIMH B ipodeccuonanbHoi nesrenbHocTr (OIMK-1);

TOTOBHOCTBIO  HCIIOJIb30BAaTh 3HAaHUS O COBPEMEHHOW (U3MYECKOM KapTUHE Mupa,
MPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHM BEUIeCTBAa IS TMOHUMaHUS
OKpyKaroriero mupa u sineruii npupost (OI1K-2);

TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHME O CTPOCHUHU BEIIECTBA, MPUPOJIa XUMUYECKOH CBS3U B
pa3NMYHBIX KJACCaX XUMHUYECKUX COCIWHEHHWH Ui TOHWMAaHHS CBOWCTB MaTepHalioB |
MeXaHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAONIMX B okpyxkatoiieM mupe (OI1K-3).

3namo:

OCHOBHBIE 3aKOHBI (U3MYECKOW XHMHUH, B3aUMOCBS3b (U3MYECKHX W  XUMHYECKUX
XapaKTEepPUCTUK MPOIIECCa;

MyTH OMpENeNIeHUs] BAKHEHIINX XapaKTePUCTUK XHMHUYECKOTO paBHOBeCHs (KOHCTAHTHI
paBHOBECHS, PAaBHOBECHOTO BBIXOJa MPOIYKTA, CTEIIEHU MPEBPAIICHUS HCXOIHBIX BEIIECTB) U
BIIMSTHHSI PA3JIMYHBIX (JAKTOPOB HAa CMEIICHNE XHMUYECKOTO PaBHOBECHST;

yCIOBHS yCTaHOBJIEHHS (Da30BBIX PABHOBECHH B OJHO- M MHOTOKOMIIOHEHTHBIX CHCTEMaXx,
BO3MOKHOCTH pPa3/Ie€ieHUs CIOKHBIX CUCTEM Ha COCTABJISAIONINE KOMIIOHEHTHI;
TEPMOIMHAMHUUYECKOE OMNMCAHUE CBOWCTB HACANBHBIX M HEHJCAIbHBIX PAacTBOPOB, MOAXOABI K
HaXO0KJICHUIO MapLUAIbHBIX MOJIIPHBIX BEJTMUMH KOMIIOHEHTOB PacTBOpa.

Ymemo:

IPUMEHATh TEOPETHUUECKUE 3HAHUS U HKCIIEPUMEHTAIbHbIE METObl UCCIEI0BAHUS PU3NUECKOM
XMMUU TP peIIeHUH Npo(hecCHOHaIbHBIX 3a/1a4;

[IPOBOJIUTh TEPMOJMHAMUYECKUE PACYEThl, OCYILECTBIIATh AHAJIU3 U Ha OCHOBE 3TOrO JeaTh
000CHOBaHHBIE BBIBO/JIBI;

IpEJCKa3blBaTh U HAXOAWUTh ONTUMAIbHBIE YCIOBMS MPOBEICHHMS XMMMUYECKOTO Ipolecca C
LIEJIBIO MOJY4EHUsI MAaKCUMaJIbHO BO3MOXKHOTI'O BBIX0/1a HHTEPECYIOLIEr0 MPOIAYKTa;
[PEJCTaBIATh JaHHbIE Ja0OpAaTOPHOTO HCCIelOoBaHMUA B Tpaduueckoi (GopMe M Ha OCHOBE
[IOJIydEHHBIX  3aBHCHMOCTEH  OINpeNesATh  COOTBETCTBYIOLIUE  TEPMOJMHAMHUYECKHE U
KUHETHUYECKUE XapaKTEePUCTUKN XMMHUYECKOW CUCTEMBbl U XUMHUYECKOTO MpoLecca;

IPOBOJIUTh AHAINW3 U KPUTHUYECKU OLEHHBATh IOJYyYEHHbIE SKCIEPUMEHTAJIbHbIC JlaHHbIE,
0000111aTh 1 feaTh 000CHOBAaHHbBIE BBIBO/IbI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOAO0B (HU3MUECKOM XMMHUU JUISL pelIeHHs
KOHKPETHBIX MCCIIEJOBATENIbCKUX 3a/1a4;
HaBbIKAMM OTpPEJAETCHUs COCTOSHUS PAaBHOBECHS UM CAMOIPOM3BOJBHOIO  HAalpaBlICHUS
XMMHMUYECKOTO IIPOLECCA;
npueMaMu 00pabOTKHM TMOJIydEHHBIX OIBITHBIX JaHHBIX [UIS BBISIBICHUS M YCTaHOBIICHMS
B3aMMOCBSI3€l MEXIy TEpMOJAWHAMHUYECKUMH CBOWCTBAMM M (U3UYECKUMHU IapaMeTpamu
porecca;
3HaHUSIMH OCHOBHBIX 3aKOHOB (DM3WYECKOH XMMMU JJIsI COJEpXKATeIbHONW MHTEpIpeTaliu
TEPMOIMHAMHYECKHX PacuéTOB;

3. KpaTkoe coaepxkaHue JMCUMILIAHbBI



XHMHYecKasi TepMOAMHAMMKA. 1-blii U 2-0l 3aKOHBI TEPMOAMHAMMKH, noctynaTr [lmanka.
B3aumocBs3p TemnoThl, pabOTbl U W3MEHEHHS BHYTPEHHEHW SHEPrUU B IPOLECCaX C Y4aCTUEM
UACaTbHOTO ra3a. TermmoéMKOoCTh TBEPABIX. JKHIKMX M ra3000pa3HBIX BemlecTB. TepMOXUMUS.
Breruncnenue TEmIOBBIX JIPQPEKTOB XMMUYECKUX PEAKIUH, MPOIeccoB (Pa3oBBIX IMEPEXO0B,
pacTBOpEHUS U APYTUX (PU3MKO-XUMHUYECKUX TpoleccoB. Dueprus ['md0ca u sueprus ['enpmrombia
KaK KpUTEPHH HAIPaBICHUS XUMHUUECKOTO Tporecca. Pacyér abcomoTHON sHTponHH. XUMHUYECKOE
paBHOBecue. KOHCTaHTa XMMHYECKOTO PAaBHOBECHS M METOJBI €€ pacdy€ra M 3KCHEPUMEHTAIbHOTO
omnpezeneHusi. PaBHOBECHBIN BbIXOJ MpPOJAYKTa, BIMSHHE JaBJICHUS, TEMIEpPaTypbl, IpUMECU
WHEPTHOTO Ta3a Ha paBHOBECHBIH BBIXOJA. YpaBHEHHUs H30TepMbl W m300apbl Bant-T'odda.
Craructudeckasi TepMmoanHaMuKa. Pacuér repmoanHamMuveckux GyHKIMA Ha Oa3e MpencTaBIeHH O
CYMME II0 COCTOSTHUSIM.

da3oBble pABHOBECHSI B OJJHOKOMIIOHEHTHBIX cucTemMax. Pa3oBbie nepexoabl U ¢a3zoBas
JyarpaMma COCTOSIHMSA JUIsl OJHOKOMIIOHEHTHBIX cucTeM. TpoitHas Touka. YpasHeHue Kitaneipona-
Knay3uyca. 3aBucumocTb [aBieHUS HaCBIIEHHOrOo Mapa OT Temneparypsl. OmnpeneneHue
TepMOIMHAMUYECKUX (YHKIHI nporecca (azoBoro nepexona. Kpurnueckas remneparypa.

Tepmoagunamuyeckasi Teopusi pacTtBopoB. Kiaccudukamus pactBopoB. CrnocoOsl
BBIpa)KEHUS cocTaBa pacTBopa. [lapuuanbHble MOJISpHBIE BeIHUMHBL. YpaBHeHUs ['n60ca-/lorema.
Wneanvubie pacTBOphl. TepMoauHaMuyeckue (QYHKIMM CMEUIEHHWS JUIsl WUJCAIbHBIX PacTBOPOB,
3akoH Payns. [lpenenpHo-pa3zbaBieHHble pacTBOphl, 3akoH ['eHpu. HewuneanbHble pacTBOpHI,
MTOJIOKUTEIIbHBIE U OTPULATENbHBIE OTKIOHEHMS OT 3aKkoHa Payns. TepmoanHamMudeckoe OnvcaHue
HEUJEaTbHBIX pPACTBOPOB, AKTUBHOCTb, KO3(G(UIMEHT akTUBHOCTU. KosnmuratuBHble CBONCTBA
pacTBOpPOB HEJIETYYHX BELIECTB B JieTyueM pactBopurtene. Kpuockomnus, 30ymmnockonus. OcMmoc,
OCMOTHYECKOE JTaBJICHHUE.

da3oBble PaBHOBECHSI B MHOIOKOMIIOHEHTHBIX cHcTeMax. /lnarpammel «aaBieHUe-
COCTaB», «TEMIIEPATYpPa-COCTAB)», «COCTAB MAPA-COCTAB KUJAKOCTU» JJI1 UACAIBHBIX U HEHUICAIbHBIX
pactBopoB. 3akonbl ['m66ca-KonoBamosa, Azeotpornus. OU3HKO-XUMHUECKHE OCHOBBI pa3/ieicHUs
KUJIKAX cMecer, pekTudukanus. OU3NKO-XUMHUECKUA U TEPMHUYECCKUN aHaW3. Pa3nyHbIe THITBI
Jyarpamm IuiaBkoctu. DBTekTuka. [IpaBuiio ¢a3 u npaBuso poryara.

4. O0beM yueOHOH TUCUMIIIIMHBI

N B 32a4€THBIX B aKajieM.
Buabl yueOHo# padoThl
eIMHHUIAX yacax

OO0masi TpyA0eMKOCTh M CUHUILIHHBI IO

5,0 180
Y4eOHOMY ILIAHY
AyIMTOPHBIE 3aHATHS: 1,78 64
Jlexuunu (Jlek) 0,89 32
[TpakTnueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja koHTpOJISA: 3a4eT / 3K3aMeH sk3ameH (1,0) 3k3aMeH (36)

AHHOTAUAPAOOYEHNIPOTPAMMbIIMCIMILIHHBI
«Koanongnasa xumusn» (b1.b.11)

1. He.]'lb AUCHUIIJIMHBI — O3HAKOMJICHHUE CTYACHTOB C OCHOBaAMH TEPMOJUHAMUKU
MMOBEPXHOCTHBIX HBJ'IeHHfI, criocobamMu IMOJIYUCHUA U BaXHEUIIIMMU CBOHCTBaMH AUCTICPCHBIX
CHCTCM.

OCHOBHBIMHU 3agadyaMu JHUCIUITIIMHBI SABJIAIOTCA: PaCCMOTPCHHUC 0CO0EHHOCTEH
MOBCPXHOCTHBIX CJIOCB, HX TCPMOJIUHAMHYCCKUX CBOfICTB, aJrc3umu, CMaduBaHU, az[cop6u1/n/1,
QJICKTPUYICCKUX SIBIICHUI Ha MOBCPXHOCTU,; U3YYCHUC KUHCTUYCCKUX CBOMCTB AUCTICPCHBIX CUCTEM,



arperaTuBHOM " CeIMMEHTAIMOHHOMN YCTOMYUBOCTH, KUHETUKHA KOaryJsiluu,
CTPYKTYpOOOPa30BaHUS U CTPYKTYPHO-MEXaHUIECKIX CBOUCTB JIUCIIEPCHBIX CUCTEM.

Wzyuenne mucummianabl «KommonaHas XuMus» croco0CcTByeT (pOopMHUPOBAHUIO CIEAYIOIINUX
obmenpodeccronanpHbix kKommereHuit: OIMK-1, OITK-2, OIIK-3.

2. B pe3yabTaTte H3y4yeHHs1 THCHHUILJIMHBI 00yYAIOLIUICS 0 MPOrpaMMe MarucTpaTyphbl
JMOJIKEH

3name:

OCHOBHBIC TIOHSTHSI W COOTHOLICHHS TEPMOJUHAMUKH TMOBEPXHOCTHBIX  SIBJICHUI
(TepMoMHAMHUKA TIOBEPXHOCTHOTO CJIOS; aJAre3usi, CMauyMBaHUE M PpACTEKAHHE >KUJIKOCTE;
JTUCTIEPCHOCTh M TEPMOJIMHAMHUYECKHE CBOMCTBA TeJ; aJCOpOIMs Ta30B M IMapoB, ajcopOuus u3
pacTBOpPOB);

OCHOBHBIE METO/IbI MOTYYCHUS JUCTIEPCHBIX CHCTEM;

OCHOBHBIE€ CBOMCTBA UCIIEPCHBIX CUCTEM (DJIEKTPOTIOBEPXHOCTHBIE CBOMCTBA; KHHETHUYECKHE
Y ONITUYECKHE CBOMCTBA; CBOMCTBA PACTBOPOB KOJUTOUIHBIX MTOBEPXHOCTHO-aKTUBHBIX BEIIECTB);

OCHOBHBIC TIOHSITUS U COOTHOIIEHWS TEOPUU arperaTMBHON YCTOMYMBOCTU U KOATYIISIIHMH
M0 (HOOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE = 3aKOHOMEPHOCTH  CTPYKTYpOOOpa30BaHUS W  PEOJIOTHYECKHE  CBOMCTBA
JTUCTIEPCHBIX CUCTEM;

Ymemy:

IMPOBOAWUTE PACUCTHI C UCITOJIB30BAHUEM OCHOBHBIX COOTHOIIICHUH TEPMOANHAMUKHU
IMOBCPXHOCTHBIX SIBJICHUH U pacde€Tbl OCHOBHBIX XapaKTCPHUCTHUK JUCIICPCHBIX CUCTEM;

Braoemsw:

METO/IaMU U3MEPEHHSI IOBEPXHOCTHOTO HATSHKEHHUS, KPAaeBOTO yrila, BETUYMHBI
azcopOLuu U yAETbHOM MOBEPXHOCTH, BA3KOCTH, KDUTHUECKON KOHIIEHTPALUU
MULEI000pa30BaHUsl, MEKTPOKUHETHUECKOTO OTEHIMANa; METOIaMU IIPOBEICHHUS
JMCTIEPCUOHHOT0 aHAJIN3a, CHHTE3a AUCIIEPCHBIX CUCTEM U OIICHKHU MX arperaruBHOMN
YCTOWYUBOCTH.

3. Kpartkoe cogep:xaHue U CHHUILIHHBI

Monyns 1. IIpenmer u npu3Haku 00BEKTOB KOJUIOUTHON XUMUHT

KomnounHas XuMus - Hayka O TIOBEPXHOCTHBIX SBJCHHUSAX M JHUCIIEPCHBIX CHCTEMaXx.
OcCHOBHBIE TIPU3HAKK JUCIIEPCHBIX CHCTEM - T'e€TEPOr€HHOCTh M JIUCIIEPCHOCTH; MOBEPXHOCTHAS
SHEPTHsl; KOJIMYECTBECHHBIC XapaKTePUCTUKHU AUCTIEpCHOCTH. Kitaccudukanusi TUCIIEpCHBIX CUCTEM.

Monayns 2. TepmoauHaMuKa HOBEPXHOCTHBIX SIBJICHUN

OO1w1ast xapaKTepUCTHKA TOBEPXHOCTHOM sHepruu. [loBepXHOCTHOE HaTsHKEHHUE. Y paBHEHUE
I'uG6ca-I'enbMronblia  Asii  BHYTPEHHEH  yIAENbHONH  TNOBEPXHOCTHOW  SHEpruu  (MOJHOM
IIOBEPXHOCTHOM SHEPTUN).

Mertona u36bITKOB ['160ca. @yHnameHTaIbHOE aacopOLnoHHOe ypaBHeHHe [ n66ca. YacTHoe
BbIpakeHue ypaBHeHHs [ 106ca. IIoBepXHOCTHO-aKTUBHBIE M TOBEPXHOCTHO-WHAKTHBHBIE BEIIECTBA.

Anre3us u xore3usi. YpaBHeHue [ronpe ans pabotel anresun. CmauuBanue, 3akoH FOHra.
VYpaBuenune /[lromnpe-lOnra. Pacrexanue >xuakoctei, ko3(p@UIMEHT pacTekaHuss mo [ apkuHCy.
D¢ ekt MapaHronu, npaBuiIo AHTOHOBA.

IIpaBuno ¢a3 I'mb60ca n nucnepcHOCTh. BiMsHME KpHUBHU3HBI MOBEPXHOCTH HAa BHYTPEHHEE
nasieHue Ten (ypasHenue Jlammaca). Kanmmisphuele sBnenus. YpaBHenue KenbBuna. BnusHue
JUCIIEPCHOCTH Ha PacTBOPUMOCTb, KOHCTAaHTY DPABHOBECHS XUMHUYECKOW pEaKLUH, TEMIIEpaTypy
¢azoBoro nepexoaa.

Metoapl TOJTyYeHHUs JUCHEPCHBIX CUCTeM. YpaBHeHue PeOunpepa g paboThI



mucnieprupoBanusi. Dddexr PeOunmepa. ['omMoreHHas u reTeporeHHas KOHJICHCAIMs. DHEPTHUS
I'u66ca oOpazoBanus 3apoibiiia HOBOH (a3pl. Kunernka oOpa3oBaHus HOBOH (hasbl.

Monynb 3. AICOpOIMOHHBIC PAaBHOBECHSI

[Ipupona ancopOIMOHHBIX CHII. AACOPOIMS ra30B W MapoB HAa OJHOPOIHON MOBEPXHOCTH.
3akon I'enpu. Mogens u ypaBHeHue Jlenrmiopa. Teopus NONMMOJIEKYISIPHON aacopOuuu
Bpynayaspa, Ommera, Temnepa (BOT). Onpenenenue yaenbHoi noBepxHoctu metoaom bIT.

AncopOrust Ta30B M MapoB Ha MOPUCTHIX Matepuanax. Kinaccupukanus nop no yOuHuny.
Teopuss xamwuisipHOW KOHJeHcanuu. Pacder wuHTerpampHOM u AuddepeHInanbHON  KPUBBIX
pacnpezeneHuss oobema op 1o pasmMepam.

AgncopOriusi Ha MHUKPOTIOPUCTBIX —MaTepualax. [TorenumansHass Tteopusa [lonsHu.
XapakTepuctuueckasi kpusas ajgcopounu. O6o0menHoe ypaBHeHre Teopun [lyOnHnHa 00BEMHOTO
3aMoJHEeHUsI MUKpOTIOp, ypaBHeHue JlyOuHuHa - PagymikeBuya.

AncopOuusi TOBEpXHOCTHO-aKTUBHBIX BemiecTB. IIpaBmiio [iokno - Tpaybe. 3aBUCHMOCTH
MMOBEPXHOCTHOTO HATSHKEHMsSI OT cocTaBa pacTBopa. YpaBHeHue llIumkoBckoro. YpaBHeHHs COCTOS -
HUS ra3000pa3HbIX MOBEPXHOCTHBIX (aIcOPOIMOHHBIX) TIeHOK. Becsl Jlenrmiopa.

Monyinb 4. DneKTpUdecKre SIBJICHUS Ha TOBEPXHOCTH

Mexanusmbl 00pa3oBaHus ABOWHOTO AekTpuueckoro cios (J2C). Ypasuenus Jlunmnmana.
OnekTpokanmwuisipable  KpuBble. Teopunm crpoenus JIC. Pemenue ypaBuenust Ilyaccona-
bomenmana mus quddysnoit yactu JI9C. ID3C no Teopun llItepHa, mepezapsika mOBEpXHOCTH.

DONEeKTPOKMHETHYECKUE  SIBJICHUS,  OJCKTPOKMHETHYCCKUA  TIOTCHIHMAI. Y paBHEHHE
I'enpMromnpia-CMOITyXOBCKOTO JJISl 3JIEKTPOOCMOCa U AlIeKTpodopesa.

Monaynb 5. Kunetnyeckne cBOMCTBa AUCHEPCHBIX CUCTEM

CBs13b CKOPOCTH OCXKJEHUS YaCTHI] C UX pa3MepoM. YcioBus coOmoaeHus 3akoHa CTokca.
CenuMeHTAIMOHHBIM aHaNW3 MOJUAUCIIEPCHBIX cucTeM. KpuBble pacrpeneneHus 4YacTUIl IO
pasmepam. [Ipupoma GpoyHOBCKOTO IBIKEHHS. 3aKOH DiHIITEHA - CMoayxoBckoro. CiencTBus u3
TEOpUU OpOYHOBCKOTO JIBUKCHHUSL. CeaumeHnTaunoHHO-11(Gy3HOHHOE paBHOBeECHE,
TUTICOMETPUYECKUN 3aKOH.

Monynb 6. ArperaTuBHasi yCTOMYUBOCTb M KOATYIISIUS AUCIIEPCHBIX CUCTEM

CeauMeHTallMOHHAsA M arperatuBHas ycroilumBoctu cucreM. JlnoduiabHele n smodoOHbIe
cucremsl. Kpurepuit muopunsaoctu no Pedunnepy-Llykuny. Jlnodunbaele aucnepcHble CUCTEMBI.
Knaccugpukanuss NOBEpXHOCTHO-AaKTUBHBIX BELIECTB. TepMOJAMHAMHMKA W  MEXaHU3M  MH-
nemnoo6pasosanus. Crtpoenne wmunemn [IAB. ComoOwinzanus. Kputudeckas KOHIEHTpaLus
MUIEJII000pa30BaHUs, METO/Ibl €€ ONPEIEIECHUS.

JInooOHbIe qucnepcHble cucTeMbl. DaKTOPbl YCTOWYMBOCTH JTUO(POOHBIX cucTteM. beicTpast
U MeJUleHHas Koaryssinus. Knnertuka xoarynsnuu no CMOIyXOBCKOMY. 3aBUCUMOCTD YHMCJIA YACTHIL
pazHoro mnopsaka or BpemeHH. OcHOBHblEe MOJIOKeHHs Teopuu [leparuna, Jlannay, depse,
Ogepbeka (JJJIPO). PackinHuBaromee JaBieHHe M ero cocrapismolnge. OOmiee ypaBHEHHE JUIS
SHEPIrUuM B3aUMOJACUCTBUSA AUCIEPCHBIX YacTULl. IloTeHIManbHble KpUBbIE B3aUMOIECHCTBHS YaCTHLL.
HelrpanusannonHas U KOHLEHTpauuoHHas koaryssauus. [Ipasuno Llynsue-I'apan.

Monayns 7. CTpykTypooOpa3oBaHHE M CTPYKTYPHO-MEXaHHYECKHE CBOWCTBA JHCIIEPCHBIX
CUCTEM

Tunbl cTpykTyp, 00pa3yromMXcst B JUCIEPCHBIX CHUCTEMax. B3auMoCBsI3b MEXAy BUIOM
MOTEHIMATbHON KpuBO#l B3ammojeicTBus vactun (mo teopun JJIPO) um TUIIOM BO3ZHHKAIOIIUX
CTpYKTYp. KoarynsinoHHO-TUKCOTPOIHBIE U KOHIEHCAIIMOHHO-KPUCTAUIN3ALlMOHHBIE CTPYKTYPBHI.

Peonornuecknii MeTOJ UCCIENOBaHMUS JUCHEPCHBIX CHCTEM. (OCHOBHBIE IOHATHS U
UJI€aJIbHBIE 3aKOHBI peosIoruu. MoaenupoBanye peoIOTHYECKUX CBOUCTB TEIL.



Knaccugukamus TuCepcHbIX CHCTEM M0 CTPYKTYPHO-MEXaHUYECKUM CBOWCTBaM. Bs3KkocTh
KUJKUX arperaTiBHO YCTOWYMBBIX JUCIIEPCHBIX CUCTEM. YpaBHeHUs OuHuTelHa, Llltayaunrepa,
Mapka - XayBuHka. Peosormdeckne CBONCTBa CTPYKTYPHPOBAHHBIX JKHUAKOOOPAa3HBIX H
TBEPI00OPA3HBIX CUCTEM.

4. O0beM yueOHOM THCHHMILINHBI

O0bem
Buasbl yue6Hoii padoThI
B 3a4eTHBIX B akagemMuveckux
eTMHHUIAX yacax

OO01mast Tpy10eMKOCTb THCIHMIIJIMHBI 5 180
10 y4e0HOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64

Jlexruu (JIek) 0,89 32

[IpaxTnueckue 3anstus (113) - -

Jlaboparopubie paboTsl (JIP) 0,89 32
CamocrosiTesannasi padora (CP) 2,22 80

[ToaroroBka k 1a60paTOpHBIM paboTam 1,11 40

Jlpyrue BUIBI CaMOCTOSTETLHON pabOThI 1,11 40
Bu uTOroBOoro KOHTpOJIs: IK3aMeH 1 36

AHHOTaIUA padoyeil MPOrpaMmMsbl JUCHUIIMHBI
«AHaJMTHYecKasi XuMus u pu3nKo-xumMmnyeckne Metoabl ananausa» (b1.b.12)

1.1lesu m 3a712a4M JUCHHUTLIHHBI

enp aUCHUTIIMHBI: TpUOOpeTEeHHe OOYYAIONIUMHUCS 3HAHUH TI0 OCHOBHBIM TpYIIIIam
METOJIOB XHMHYECKOTO aHaiu3a, HaumOoJiee IMMPOKO MPUMEHSIEMBIX B TPOMBIIUICHHOCTH |
HCCIE0BATEIbCKON paboTe, a Takke KOMIIETEHIIWHA, HEOOXOIMMBIX XHMHUKAM-TEXHOJIOTaM BCEX
CHEIUAaIBLHOCTEH /IS PEMICHHs] KOHKPETHBIX 33/1a4 XUMHUUECKOTO aHaJIn3a.

2. B pe3yabTaTe 0CBOEHMS JTUCUUILIMHBI 00YYAIOIIUIICS 10JI2KEH:

OBJIAJICTh CIICAYOIKUME obmenpodeccruonanbHpiMi kKoMmneTeHIusIMu (OI1K):

- CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUIUIAH B podeccronanbhoit aesrenpaoctr (OIMK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWS O CTPOCHWUU BEIECTBA, MPUPOJIC XUMHUYECKOW CBSI3U B
Pa3IMYHBIX KJIACCAX XUMHYECKUX COCTUHEHUN JUIsl TOHUMaHUsl CBOMCTB MaTEepHAIOB U MEXaHU3Ma
XAMHUYECKHX MPOIECCOB, MPOTEKAMOINX B OKpyxaromiem mupe (OITK-3);

3name:

OCHOBHBIC ITOHATHS, TEPMUHBI, METOIbI U IPUEMbI KAUECTBEHHOTO M KOJIMYECTBEHHOTO
XUMHUYECKOTO aHau3a, TCOPUI0 XUMHUECKHX U (HU3UKO-XUMHUYECKUX METOJIOB aHAIN3a, MPUHITUIIBI
paboThl OCHOBHBIX IPHOOPOB B PU3HKO-XUMHYECKUX METO1aX;

Ymems:

MPUMEHSITh MPHOOPETEHHBbIE NPAKTHUECKHWE HaBBIKM B TPO(GECCHOHATBHOU AEATEeIbHOCTH s
pelleHns KOHKPETHBIX 3a/1a4; BJIaJIeTh: MOHMMAHUEM IIeJiel U alrOpPUTMOB XMMHUYECKOTO aHAaIu3a,
crocobaMu perieHus] aHATUTUYECKUX 3a/1ady, OLIEHKOH BO3MOXKHOCTEH Ka)KIOro MEeTOJa aHaju3a,
OCHOBaMHU METPOJIOTHUYECKOH OIEHKU Pe3yIbTaTOB KOJHUYECTBEHHOTO XUMUYECKOTO aHAIH3a;

Braoems:

MOHMMAaHWEeM I[eliel W aJIropuTMOB XHMHUYECKOTO aHallM3a, CIoco0aMH  pelieHus
AHAIMTHYECKUX  3a/Ja4, OICHKOM BO3MOJKHOCTEH Ka)KJOr0 METOJa aHalu3a, OCHOBaMH
METPOJOTHYECKOMN OIIEHKH PE3yIbTAaTOB KOJTUYECTBEHHOTO XUMUYECKOTO aHAJH3a;

NMets mipenicTaBieHHe O €IWHOM JIOTUKE XMMHYECKOTO aHalIn3a, 0 MHOTOOOpa3uu METOJI0B
XMMHYECKOTO aHall3a M O KOHTPOJE KadyecTBa pPe3ylbTaTOB KOJWYECTBEHHOTO XHMHYECKOTO



aHaJu3a.

3. KpaTtkoe conep:kaHue TUCHUTIIHHBI:

Brenenne. Ilonstue 06 ananmurudeckoit xumun (AX) Kak 0 CUCTeME 3HAHUM, TTO3BOJISIFOIICH
YCTaHOBUTh KAYECTBCHHBI M KOJMYECTBEHHBIH cOCTaB BemecTBa. 3amauun AX. AHAIUTHUYSCKHMA
CHUTHAJI KaK HOCHTENb Ka4eCTBEHHOW M KOJIMYECTBEHHON HH(popMmanmuu o0 OOBEKTe aHajm3a.
[Tonsitrie 0 mpobooTOOpe 1 podooaroToBKe. OCHOBHBEIC TPEOOBAHMSI, MPEABSIBISIEMBIE K METOIaM
XAMUYECKOTO  aHaju3a. YCJIOBHA BBINOJHEHWS OMNpenesnieHuid. Anamutmdeckas — (opma,
AQHATUTUICCKUE TIPU3HAKU. AHATUTHYSCKUE KIacCH(PHUKAIINN KATHOHOB M AHHOHOB.

Cucrematnueckuil 1 1poOHbIN aHanu3. COBpeMEHHbIE METO/Ibl UIEHTU(UKALIUN IEMEHTOB
u coeauHeHW. OpraHuyeckre aHATUTHYECKHE PEAareHThl B aHAIN3E€ HEOPraHMYECKUX BEIIECTB.
PaBHOBecHs B aHAIMTUYECKHX TOMOTEHHBIX M F€TEPOTCHHBIX crcTeMax. OCHOBHBIC THUIIBI PEAKIIHHA,
npuMeHsieMbIx B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBHE, OKHCIIEHHE- BOCCTAHOBIICHHE,
KOMILIEKCOOOpa3oBanue, ocaxaeHue). Onucanre paBHOBECHST aHATTMTUIECKUX PEAKITUN C TIOMOIIBIO
KOHCTaHT paBHOBECHS. Y4YeT NMOOOYHBIX pEaKIUi C IOMOIIBIO ammapara yCIOBHBIX KOHCTaHT
paBHOBecHs. VCrosib30BaHNEe YCIIOBHBIX KOHCTAHT PAaBHOBECHS JUISI ONTHMH3AINH aHATATHICCKUX
peaknuii W TMPAKTHYCCKUX YCIOBUM WX BHIMOMHEHHs. OCHOBBI METOJOB KOJHYECTBEHHOTO
XAMUYECKOTO aHajm3a. MeToabl KOJMYeCTBEHHOTO aHann3a. 1peOoBaHWs, TNPEABSIBISIEMbIE K
XUMHYECKAM PEAKIUSAM, HWCIOIb3yeMbIM B XHMHYECKOM aHaIHM3e. OTambl KOJWYSCTBECHHOTO
ananmu3a. [loHATHE O TpaBUMETPUYECKOM aHajm3e. TeopeTHYecKhe OCHOBBI TUTPUMETPHUYECKOTO
aHanuza. [Ipuembl TuTpoBanus. Pacuetsl B TuTpumeTpuu. I'padmueckoe otoOpaxeHHe mpoliecca
tuTpoBaHus. CKadyoK THTPOBAHMS, TOYKAa DSKBUBAJICHTHOCTH, KOHEYHAs TOYKAa THTPOBAHHS.
[TepBuvHbBIC U BTOPUYHBIE CTAaHAAPTHI. METO T KHCIOTHO-OCHOBHOTO THTPOBaHMs. BBIOOp KHCIOTHO-
OCHOBHOTO HHJuKaropa. [Ipumepsl ompenenenuil. MeToapl OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOTO
TUTpOoBaHUS. OKHUCIUTENIbHO- BOCCTAHOBUTENBHBIM MOTeHIMAN. MDakTopbl, BIMSIONINE HA €ro
BenMuKMHY. YpaBHeHue HepHcra.

[epmanranatomerpus. Momomerpms. OnTuMmumsanus —ycIoBWil  ompemerneHns. Merton
KOMITJIEKCOHOMETPUYECKOTO  TUTpoBaHUs. OcCOOEHHOCTM  peakuuil  KOMIUIEKCOOOpa30BaHUs
(xematooOpazoBanusi) uoHOB  MetawioB ¢ DJITA. Bpibop onTuManbHBIX  YCIOBUU
KOMILJIEKCOHOMETPUYECKOTO TUTPOBaHUS. TUTpOBAHUE MO METONY OCaXIeHus. Merposiornyeckas
OIICHKA Pe3yJIbTaTOB aHaiuu3a. HAMKATOpHBIE U HHCTPYMEHTAJIbHBIE CLIOCOOBI YCTAHOBIJICHUS TOUEK
SKBHUBAJIEHTHOCTH.

BBenenue B ¢u3MKO-XMMHUYECKHWE (MHCTPYMEHTAJIbHBIE) METOJbI XUMHYECKOTO aHalIHu3a
(MMXA-®XMA). Knaccudpukanuss (PU3MKO-XUMHUECKHX METOJOB aHaIu3a. AHATIUTHYECKHUMA
CUTHaJ Kak uH(popMaTuBHas (YHKIMS COCTaBa BellecTBAa. MeToAbl KOJMYECTBEHHBIX U3MEPEHUIl B
OXMA, uX XapaKTepUCTHKA. AHAIUTUYECKHE U METPOJOTHYECKHE XapaKTEPUCTHUKU METOIHUK
OTIpeJIeNICHUSI.

4. O0beM yueOHOM TUCHMILINHBI

Buabl yueOHoii padoThI Bceero 3/4 cemectp
B B B 3au. | B akana.
3ay4. | akaa. | ell. yacax
el. | yacax
O01mas Tpyr0eMKOCTh 4 144 4 144
AUCHUILTUHBI 10 Y4eOHOMY MJIAHY
AyAUTOpPHBbIE 3aHATHSA: 1,78 64 1,78 64
Jlexumm (JIek) 0,45 16 0,45 16
JlaGopatopusie padotsl (JIP) 133 | 48 1,33 48

CamocrosiTesibHast padora
(CP)

CaMocToATENBHOE N3yUEHUE
pa3aesioB JUCLMILINHBI

2,22 | 80 2,22 80

2,22 | 80 2,22 80




Buja koHTpoOJIA: 3a4eT/3K3aMeH 3a4éT ¢ oeHKOHI

1 | 36

1 36

AHHOTanusA padoyeil MpPOorpaMmbl JMCHUIIHHBI
«n:xxenepnas rpapuka» (b1.513)

OBBEM JUCIHUILIVHBI 1 BUJbI YYEEHOM PABOTBHI.

Bun yae6HOMI paboThI 3au.en. — 4
Bcero yacos B 1
ceMecTpe
OO6mast TpyA0€MKOCTh JUCITUTUTHHBI 144
AyIUTOpHBIE 3aHITHUS: 48
Jlexun 16
[IpakTuueckue 3aHATHS 24
JlabopatopHbIe pabOTHI 8
CamocTosTenpHas padboTa: 96
PacuetHo-Tpaduyeckue paboThbl 34
[TonroToBKa K KOHTPOJBHBIM paboTam 9
Kypcosas pabora 27
Jlpyrue BUIbl cCaMOCTOSATENBHON PabOThI 18
[ToaroroBka K 3a4eTy ¢ OIEHKON 8
Bug nutoroBoro KOHTpoJIst 3aYeT C OIlEHKOHU

1. Ilesu u 3axa4M AMCHMILUIHHBI, €€ MeCTO B y4eOHOM mpoluecce.

“e.]'IB npenoaaBaHuA JUCHUITIIWHBI.

[IporpamMmma cocrTaBiieHa Ha OCHOBE TOCYAAPCTBEHHBIX CTAaHIAPTOB TPETHETO MOKOJICHHS
®OI'OC-3+. B mporpamme y4TéH MHOTOJICTHHH OIBIT paboThl mpemnojaaBatenei kadeapsr MWI/I,
nocnennue uameHenus cranaaptoB ECKJ]l, coBpeMeHHbIE TEHACHIUHU PAa3BUTHUS MHKECHEPHOU U
KOMIIBIOTEPHOU rpaduKH.

[IporpaMma cOCTOMT M3 OCHOB HauepTaTENbHOM T'E€OMETPUM, HWHKEHEPHOU Trpaduku
MalIMHOCTPOUTEIBHOTO YePUCHHUS, KOMIBIOTEPHOTO MOJICIIUPOBAHUS T€OMETPUIECKIX OOBEKTOB.

OcHoBHas oejib HU3y4YCHUS OCHOB HaqepTaTCHBHOﬁ IreoOMCTpUU — Pa3BUTHC H
COBCPUHICHCTBOBAHHUC MpOCTPAHCTBCHHOI'O MPCACTABJICHUSA n BOO 6p AXKCHUA, HaBBbIKOB
KOHCTPYKTUBHO-TCOMETPHUICCKOI'O MBIIJICHUA, CIIOCOOHOCTH K aHaJIN3y n CHUHTE3Yy
IIpOCTPAaHCTBCHHBLIX  IIP €JICTAaBJICHUM Ha OCHOBE T paq}I/I‘leCKI/IX MO,Z[GHCﬁ IIpoCTpPaHCTBAa,
IMPAKTUYCCKU PCAIN3YCMBIX B BUIIC qepTe>1<eI71.

OcHoBHasl 1eNb U3Y4EHHUS MAalTUHOCTPOUTEIHHOTO UYEpuUeHHUsi — MpUOOpETeHHe 3HAHUU U
BBIPAa0OTKAa HABBIKOB, HEOOXOIUMBIX CTYIEHTaM JJsl BBINIOJHEHUS M YTEHUS TEXHHUUYECKUX
YEepTEKEW, BBINIOJHEHHS] 3CKU30B JETalleld, COCTABICHHUSI KOHCTPYKTOPCKOM M TEXHOJOTMYECKOU
JOKYMEHTAIMU B COOTBETCTBUU co ctannaptamu ECK/I.

OcHoBHas LeJIb H3Yy4YCHHUS OCHOB KOMHBIOTepHOﬁ rpa(bI/IKI/I — OCHAaIICHHUEC CTYIACHTOB
COBPECMCHHBIMU CPEACTBAMU CO3TAHUA KOHCTPYKTOpCKOﬁ U TEXHOJOTHYECKOM JAOKYMCHTAIIUH.

3a7a4y M3YYCHUS TUCIUIIINHEL .




U3yueHHE CIOCOOOB BBINOJHEHHUS YEPTEkKEH, OCHOBAHHBIX HA OPTOTOHAIBHOM U
LIEHTPAJIbHOM IPOELUPOBAHUH,

BBIpaGaTBIBaHI/IC HAaBBIKOB BbIINIOJIHCHUA M YTCHUSA ‘-IGpTC)KGfI,

HAay4YUTBCA pCllaThb 3aJjadv, CBA3AHHBIC NPOCTPAHCTBCHHBIMU q)OpMaMI/I U OTHOIICHHUAMU
PA3IINYIHBIX TCOMCTPUICCKUX MOI{GJ’IG?I.

2. MecTo JucuMILIMHLI B cTpykType OOIIBO
[Ipu u3ydennn TaHHOM TUCHUILIMHBI He0OX0MMa HavalbHasl OAr0TOBKa,
COOTBETCTBYIOIIAsl TpOrpaMMaM o011e00pa30BaTeNbHON HIKOJIBI [0 TEOMETPUU, PUCOBAHUIO U
YepUYeHHI0, U UHOOPMATUKH.

3. KOMIIETEHIIMA BAKAJIABPA B UHXKEHEPHON I'PA®UKE

N3ydyenne kypca HMHKEHEpHOW Tpadukyd MpU TMOJArOTOBKE OakalaBpOB CIOCOOCTBYET

MPUOOPETEHUIO CIIEIYIOMNX KOMIETEHIIUH.
3.1.001mmeKynbTypHbIE:
- CIIOCOOHOCTh paboOTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPHHHMATH COIMAIIBHBIC, STHUYECKHE,
KOoH(peccHOHaIbHbIC U KyabTypHbIe pa3nnuus (OK-6)
- CIIOCOOHOCTRIO K caMoopraHu3anuu u camooopaszosanuio (OK-7)
3.2. IlpodeccronanbHbIe:
3.2.1. ObmenpodeccruoHambHbIE:
- BJAJCHHEM OCHOBHBIMH METOJAaMH, CIIOCOOAMH W CPEICTBAMH TIOJIYYCHHS, XpaHEHUS,
nepepaboTku MHGOpPMAIMKM, HaBbIKAMH DPAOOTHI C KOMIIBIOTEPOM KaK CPEACTBOM YIPABJICHUS
undpopmanueii (OITK-5)
3.2.2. [Ipou3BOACTBEHHO-TEXHOJOTUYECKAS ACSITEIbHOCTD:
- CIOCOOHOCTHIO HaJaXWBaTh, HACTpaMBaTh U OCYILECTBISATh TMPOBEPKY OOOpyAOBaHUA U
nporpammHubix cpeacts (ITK-6)
- CHOCOOHOCTBHIO aHAJIM3UPOBATh TEXHUUYECKYIO JOKYMEHTAllUI0, TOI0MpaTh OO0OpyJAOBaHUE,
TOTOBHTH 3asBKU Ha MpHOOpeTeHne u peMoHT obopymnoBanus (I1K-9)
3.2.3Hay4yHo-uccnenoBaresbCckas AesITEIbHOCTD
- TOTOBHOCTBIO MTPOBOJAUTDH CTaHJAPTHBIEC U CePTU(DUKAIIMOHHBIE HUCTIBITAHUS MAaTEPHAIIOB, U3ACTUN U
Texuosiornyeckux mpoueccos (ITK-17)
[Tocne nzydenus Kypca HHKEHEpHOU rpagMKu CTYACHT JOJKEH:

3uames:

- c110co0BI 0TOOPAXKEHUS IPOCTPAHCTBEHHBIX (JOPM Ha MIIOCKOCTH;

- MpaBWJia U YCIOBHOCTHU IIPU BHITIOJTHEHUH YEPTEXKEi;

- BUJbI U3ICTTUH U KOHCTPYKTOPCKUX JOKYMEHTOB;

- Ha YPOBHE MPEJICTABICHUS XapaKTEPUCTUKU (POPMBI U TIOBEPXHOCTH U3AEIIHII;

Ymemn:

- GLINOIHAMb U YUMAMb YePMedHCc MEeXHUYECKUX U30eUll C Y4emom Oeticmeyiouux
CManoapmos;

- GLINOIHAMb U YUMAMb CXeMbl MEXHOLO02ULECKUX NPOYECCO8,

- UCNONB308AMb CPEOCMBA KOMNLIOMEPHOU 2pAPUKU O/ U320MOBIEHUs Yepmedicell.

Braoemy:

- croco6aMu M preMamMu n300pakeHus IPeIMETOB Ha IIIOCKOCTH;
- rpaduyeckoit cucremoit «Kommacy.

4. Conepsxanue pasaeyoB JUCHUILIAHBI

Beenenmne. [Ipenmer u MmeTop! MHXKEeHEepHOH rpaduku. KpaTkue ucropuueckue cBeieHus. 3a1auu 1
MECTO Kypca B MOJIrOTOBKe OakallaBpa TEXHUKU M TEXHOJIOTHH.
Mopyas 1. U3aeusi 1 KOHCTPYKTOPCKHE JOKYMEHTBI.



1.1. Buasbl u3neanii H KOHCTPYKTOPCKHX JOKYMEHTOB.

Buner m3penuit mo 'OCT: netanb, cOopodHasi €MMHUIA, KOMITICKC, KOMITIEKT. Bub
KOHCTPYKTOPCKUX JOKYMEHTOB: UEPTEX JETalli, COOPOUHBII YepTekK, uepTex oOIIero Bua,
cneunpukarys, cxema. [1Indprr KOHCTPYKTOPCKUX JOKYMEHTOB. KpaTkue cBeneHus o
CTPOUTENIbHBIX YEPTEXKAX.

1.2. Pe3p00Bble n31e/1Usl M COeIMHEHNS.

Pe3n0b1: 00pa3oBanme, KiaccupuKaIms, n300pakeHue u 0003HaueHue Ha yepTexe. CTaHaapTHbIC
pe3bboBbie u3nenus. Onpenencaue pe3bosl u3MepenneM. CoeIMHCHUS JeTaleii 001TOM H
mnwibKoi. Pe3p0oBbie TpyOHbIE coeuHeHus. LlankoBbie coeMHeHusI.

1.3. cku3bl M TeXHHYECKHEe PUCYHKH JeTaJleil.

[TocnenoBarenbHOCTD BHIOIHEHUS U300payKeHUH 1eTalln: BBIOOP II1aBHOTO M300paKeHUs;
onpesiesieHne He00X0AUMOT0 KOJIMYECTBA U300payKEeHUI; TIOJITOTOBKA TOJISl YepTexKa K
M300paXeHUIO AeTall; U300pa’KeHNE OCHOBHBIX BHEIIHUX U BHYTPEHHUX OUYEpPTaHUM JeTallu.
OOmep neranu IpH BBITIOTHEHUH €€ CKu3a ¢ HaTypbl. OopmiieHre yepTekeil 1 9CKU30B JeTaICH.
[IpaBuna BbImoOSHEHUS ¥ 0QOPMIIEHHSI TEXHUUECKUX pUCYHKOB. O003HAUYEHUS MaTEpUAJIOB.

1.4. YepTexu cOOPOYHBIX IMHMIL.

[IpaBuna BeimosaHeHUS U 0opMIIeHHS] COOPOYHOTO YepTeka: BEIOOP IIABHOTO U300paKeHHUs,
oTpe/ieNieHue KoJInYecTBa n300pakeHu, HaHeCeHNe HOMEPOB MO3UIUI, HAHECEHHE Pa3MEPOB
(rabapuTHBIC, YCTAHOBOYHBIE, IPUCOSTNHUTEIBHBIC, IKCIUTyaTallnoHHBIC). Criennudukanus.
[IpaBuna BeImosgHEHUS ¥ 0OPMIIEHHS YepTexa o0I1Iero BUa.

MoayJs 2. CoenuHeHnus AeTajiei.

2.1. CxeMbl.

Knaccudukanus cxem o Bugam u tunam. O6o3HaueHne cxeM. [IpaBuia BBIOJTHEHUS CTPYKTYPHBIX
Y MIPUHITUTTAATIBHBIX TEXHOJOTHUUECKHX cXeM. CXeMBbI pacIiooKEHHUs.

2.2. U300paxenusi coefUHEHU I aeTaJsiei.

®nannesbie coequnenus. llnumeBpie n mmoHo4YHbIe coequHeHU. CoeqMHEHUS MTHPTOM U
mmmHTOM. HepasbemHble coeTMHEHUS AeTallel: cBapKa, Mmaika, CKJICMBaHUE, 00BaIbIIOBKA,
pa3BaIbIIOBKA, COCTMHCHHUE 3aKJICTIKOM.

2.3. Apmarypa TpyOOnIpoBoOI0B.

Knaccuduxkarus apmMarypbl TpyOOTIPOBOJIOB 0 Ha3HAYCHHIO, IO THUITY MIEPEKPHITUS ITOTOKA pabodeit
Cpelbl, TI0 CII0co0y MPUCOCTUHEHUS K TPYOOIIPOBOIY, IO CIIOCO0Y repMeTH3aIuy IITTHH/ICIS.

Moayiub 3. UepTe:xkn cOOPOUYHBIX eIMHUIL. JJIEeMEHThl KOMIILIOTEPHOH rpadgukm.
3.1. 'eomeTpuyeckue XxapakTepucTuk GopMbl U MOBEPXHOCTH H3/1eJIHIA.
Pa3mepsl, npaBmiia nx HaHeceHUs Ha yepTexe. Pasmepsl HCTIOMHUTEIBHBIE U CIPABOYHBIE,
rabapUTHbBIE, KOOPAUHUPYIOUINE U YaCTHBIC. ba3bl n3MepuTenpHble, KOHCTPYKTOPCKUE,
TEXHOJIOTHYECKHe, BcriomoraTenbHble. Hanecenue pa3mepos oT 0a3. [IpenenbHble OTKIOHEHUS
pa3MepoB IIaJIKUX MOBEPXHOCTEH, TOMYCKH, MOCaaKu. JJomycku u mocaaku Ass Aetaineil ¢ pe3b0oid.
[IlepoxoBaToCcTh MOBEPXHOCTEH AeTalel, mapaMeTphl IEPOXOBATOCTH, IPABUIIA HAHECCHUS
MapaMeTpoB MIEPOXOBATOCTH MOBEPXHOCTEN Ha uepTexe. [IpenensHbie OTKIOHEHUS! GOPMBI U
pacooKeHus.
3.2. leraaupoBaHue YepTexeil COOPOYHBIX eIMHUIL.
[IpaBuna neranupoBaHus YepTekKe cCOOPOUHBIX eIMHUIL. BBIMOTHEHNE YepTeKel U TEXHUIECKIX
PUCYHKOB JIeTajeil.

3.3. DileMeHTBI KOMIIBIOTEPHOM rpaduxm.
KowMmmbrotepHas rpaduka u pernraemble ero 3aaauu. [ paguueckne oObeKThI, IPUMHUTHBBI, aTPUOYTHI,
cuHTe3 u3obpakenus. [Ipencrasnenue BuaeonHGpopMaluy U €€ MalTuHHAS TeHEPaIIUs.
CoBpeMeHHbIE CTaHIaPThl KOMIIBIOTEPHOH rpaduku, rpaguueckre s3bIKu 1 MeTadanbl.
Peanu3anus annmapaTHbIX MOysel rpaduueckoit cucteMbl. OCHOBHBIE Tpad)UUECKUE alrOPUTMBI Ha



IUTOCKOCTH | B IpocTpaHcTBe. [IporpaMmubie rpadudeckue CUCTEMBI U MX IPUMEHEHUE.

AHHOTauA padoyeil NPOrpaMmMbl JUCHUIIIHMHBI
«IIpukaagnas mexanuka» (b1.5.14)

1.Henn u 3aga4y JMCHHUIIJIMHBI

Heab JMCUMIVIMHBI - HAydduTh CTYJEHTOB TBOPYECKOMY IIOAXOAY K BBIIIOJIHEHUIO
MHKEHEPHBIX pacyeTOB Ha IIPOYHOCTh, JKECTKOCTb M YCTOMYMBOCTH IEMEHTOB KOHCTPYKIIMA,
JETAJIEW U y3JI0B MAIIMH U alaparos.

OCHOBHBIMH 3aJa4aMH JHCHUILUIMHBI, PEHICHHE KOTOPHIX OO0ECIeyuBaeT JOCTH)KEHUE
LIEJIH, SBJISIOTCS:

. M3Y4Y€HHE TUIOBBIX 3JIEMEHTOB KOHCTPYKIUI XUMUYECKOTO 000pYAOBaHMUS;

. MpaBUJIbHBIN BBIOOP pacdyeTHOM MOJAENTU U MPOBEACHHE HEOOXOJUMBIX MPOYHOCTHBIX
pacueToB B IpOLECCE MPOEKTUPOBAHUS M OLIEHKH PabOTOCIMOCOOHOCTH 3JIEMEHTOB KOHCTPYKIIMM
XMUMHUYECKOTO 000pyI0BaHHUS U YCTAHOBOK;

° NOHMMAHWE TECHOW B3aMMOCBSI3HU KOHCTPYKIOUU XHUMHYCCKOI'O O60py2]OBaHI/I$I C
TEXHOJIOTUYCCKUMU ITpoUeCCaMi, X B3aMMHOTI'O BIIMAHHUA APYT HA ApYyra;
. obecriedueHre HEOOXOJMMOM  TeXHHYECKOW HHQOpMalMed A  BOCHPUATHSA

CTYACHTaMU pAda MOCICAYIOINUX JUCIUIIIINH.

2. TpeGoBanus K pe3yJibTaTaM OCBOCHUS JAUCIHHUILINHbBI
N3yuenne kypca «llpuknagnas wmexanuka» mno HampasieHuio 18.03.01 Xumuyeckas
TEXHOJIOTUSl CIIOCOOCTBYET MPUOOPETEHUIO CIETYIONINX KOMIIETEHIIUH:
e  CIOCOOHOCTBHIO UCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCHUIUIMH B
npodeccronansHoM aestenpaoctr (OITK-1).

3.B pe3yabTaTe U3yYeHUs] TUCHHUILINHBI CTY/IEHT J0JIKEH:

3HATD:

° OCHOBHBIC YpPaBHEHHS W METOJbI PEUICHUS 3aJa4 COMPOTUBJICHUS MATEPUATIOB U
JleTajgey MalllnH;

° OCHOBHBIE METOJIbI PACUETOB HA MPOYHOCTH, JKECTKOCTh U YCTOWYMBOCTH AJIEMEHTOB
KOHCTPYKIIMI MaIllMH U aIapaTos;

° OCHOBBI TEOPHHM pacyeTa JeTajeii W Yy3J0B MAIlMH M allllapaToB XHMHYECKOU
TEXHOJIOTHHU.

yMeTh:

° IPOBOAMUTH PacueThl JIEMEHTOB KOHCTPYKLIHUNA Ha OCHOBE METOJOB COMPOTHBIICHUS
MaTepHuaoB;

° paccUuTHIBaTh U KOHCTPYHPOBATH JETAIN MAIWH 110 UCXOAHBIM JaHHBIM;

° MPOU3BOJUTh  PacyeTbl [0 OCHOBHBIM  KpHUTEpPHSM PabOTOCIIOCOOHOCTH |
KOHCTPYHPOBAHUS JeTalieil MalllvH.

BJAJETh:

° HaBBIKAMH pacyeTa CONMPOTUBIIECHUS MaTEPUAJIOB aHAJTUTUYECKUMH METOJaMU;

° HaBbIKaMU BBIOOpa MaTEpUAIIOB MO0 KPUTEPHSIM MPOYHOCTH;

° pacueTamMHl THUIIOBBIX JE€Taled MalllMH, MOJb3YsICh CIPAaBOYHOM JIMTEpaTypou u
I'OCTammn.

4. Kpatkoe coaep:kaHue JUCHUILINHBI:

1. BBenenne
Ponp mpenmera «llpukmamnas mexaHuka» B (OPMUPOBAHMM WHXKEHEpPA XUMHUKA-TEXHOJIOTA.
«[IpuknagHas MexaHMKa» Kak OCHOBa JJs TOHMMaHUs paboThl, yCTpoicTBa W 0e30MacHOM



AKCIUTyaTali 000PyI0BaHUA XUMUYECKOTO IIPOU3BO/ICTBA.
2. Moayas 1 «Onpenenenue peakuuii onop. PacrszkeHne-caxaTue».
Paznen 1.1. Onpenenenuie peakiuii onop.
AOCOTIOTHO TBEpIOE TeNo. OIEeMEHTHl CTaTUKU. (OCHOBHBIC TMOHSATHUSA. AKCHOMBI CTATHUKH.
VYpaBHeHust paBHoBecHsl. CBS3H U UX PEAKIUH.
Paznen 1.2. Pactsxenue-cxatue.
OcHOBHbIE JOIMYLIEHUS U MPUHLIMIIBI CONPOTUBIIEHUS MaTepuanoB. Merton cedenuil. Hanpsbkenus,
nedopmanuu u nepemenienus. 3akoH ['yka. [loctpoerne smrop BHYTPEHHUX YCUIIHNA, HAPSHKCHUN U
nepemenieHui. CTaTHYECKH OIpeNleIrMble W CTaTUYECKU HeonpelesnuMble 3agaud. Jluarpammsl
pacTshHKEHUS Ui IUIACTUYHBIX U XPYNKUX MaTepHaiOB M HMX XapaKTEPUCTHKU. Jlomyckaemblie
HaNpspKEHUA. Y CIIOBUE MPOYHOCTH MPH PACTSLKEHUU (CXKATUM).
3. Moayas 2 «Kpy4yenue. U3rud».
Paznen 2.1. Kpyuenue.
3akon ['yka npu ciasure. BHyrpeHHue cuiioBbie GakTopsl Mpu KpydyeHud. HampspkeHust B CTEpKHIX
KpYIJIOrO ceYeHMsl. Y CII0BHE IPOYHOCTH NMPU KPYUEHHH.
Paznen 2.2. U3rud.
['eoMeTrpuueckre XapaKTepUCTHKHU MIIOCKUX ceueHui. [loHsTHEe 4yncTOro M momepeyHoro U3rulos.
[IpaBuna mnocTpoeHHs] HMIOp TMOMEPEYHBIX CHJI M U3rubarmux MoOMeHTOB. OnpeneneHue
HOPMAJIBHBIX HANpPsDKeHWH. YcaoBHe TpoYHOCTH mpu wu3rube. OrmpepeneHrne KacaTelbHBIX
HanpspkeHud. ParrionanbHbie GOpMBI CEYEHUI.
4. Monyasb 3 «Ci10:kHO0€ HAIPSKEHHOE COCTOSTHHE».
Paznen 3.1. CnoxxHO€ HaNpsKEHHOE COCTOSTHUE.
OCHOBBI TEOpHUH HAIPSHKEHHOTO COCTOSIHMS M THUIIOTE3bl NPOYHOCTH. [lOHATHE HaNpsKEHHOro
coCTOsiHUS. [ TTaBHBIE TJIOMIAIKU M TJaBHBIE HampspkeHus. O000mennbii 3akoH ['yka. Haznauenue
TUII0TE3 NPOYHOCTH. [IOHATHE SKBUBAJIEHTHBIX HAIPSKEHUN U KPUTEPHUEB IIPOYHOCTH.
Paznen 3.2. TOHKOCTEHHBIE COCYIBI.
ToHKOCTEHHBIE COCYABl XUMHYECKUX MPOU3BOACTB. Ompe/esieHne HanpsHKeHUH 1Mo 0€3MOMEHTHOM
teopun. OcHOBHBIC nomymieHus. BeiBox ypaBHeHus Jlamnaca. Pacder TOHKOCTEHHBIX 000JIOYEK TIO
ypaBHEHUIO Jlamnaca 1 o cTaHIapTU30BAHHOM METOAMKE. Y CIIOBHE IIPOYHOCTH.
Paznen 3.3. PacueTt ckaThIX CTEpKHEN HA YCTOMYHMBOCTD.
YCcTOMYUBOCTD 371eMEHTOB KOHCTpyKIMil. [loHsTne kpuTmyeckoil cuibl U KoddduiueHTa 3amaca
npovHocTH. Pacuer kputnueckor cuibl mo Dunepy. [Ipenensl mpumeHUMOCTH GopMyIibl Dujepa.
[IpakTrueckuii ciocod pacuera Ha yCTOWYUBOCTb.
5. Monayanb 4 «JleTajgu MammH».
Pasnen 4.1. CoequHeHne nerajeil MalIvH.
Knaccudukanus neraneid MallvH ¥ annapaTtoB XMMHUYECKUX MMPOU3BOJACTB. Pe3p00BbIE coennHeHusI.
Pacyer OONTOBBIX COEOUHEHHI MPH TOMEPEUYHBIX U TMPOAOJbHBIX Harpyskax. lllmonounsie
coenuHeHus. HazHauenue u Buabl IINOHOK. Pacuer MIMNOHOK Ha cpe3 W cMmATHe. Buubl cBapkw.
Ob6nacts mpuMeHeHus. Buapl cBapHbIX mBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX UM HAXJIECTOYHBIX
LIBOB.
Pa3nen 4.2. Banel 1 ocH, X ONIOPBI U COETUHEHHUS.
Banpl, ux xmaccupukanus u HazHaueHue. Ocu. IIpoekTHpOBOYHBIE pacyeThl BallOB U OCEH.
[HogmmnHuku ckonbxeHus. Marepuansl Brkiaapimeil. [logmunHaukn kadenus. [IpuHuunuansHOE
YCTPOMCTBO M OCHOBHBIE T€OMETpHUYECKHe pa3Mepbl. JlOCTOMHCTBA, HENOCTaTKM M 001acTH
MpPUMEHEHHs] TOJAIIUITHUKOB KaueHUs U cKonbxkeHus. [lpuBoanbie wmydrTel. Ha3nauenwe.
Knaccugukanus Myt no npuHuuny aeicTBus U xapakrepy padotsl. [lopsnok nmondopa mydrt u
OCHOBBI IPOYHOCTHOT'O PACYETA.
Pa3nen 4.3. Mexannueckue nepenay.
3ybuatbie nepenauu. OKpyxHOe U paauanbHoe ycunus. Penykropel. Ompenenenue u
kiaccugukanys. [Ipumepsl cxeM peTyKTOpOB.



O0beM y4eOHOI AN CHUNINHBI

B 3aueTHbIx B akanem.

eIMHULIAX gacax

OO0uasi Tpy10€eMKOCTh IMCHUILIMHBI N0 Y4€0HOMY IJIAHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexmum (JI) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bua konTpoJsi: 3a4eT / IK3aMeH 3auer ¢
OLIEHKOi1

AHHOTaNUsA padoyeil NPOrpaMMbl AUCHUILTHHbBI
«JIeKTPOTEXHMKA U MPOMBIILIeHHAas dJekTponnkay (b1.6.15)

1. Ilesp IMCUMIINHBI:
dbopmupoBaHre y OOyYarONIUXCS KOMIIETCHIIMM, 00eCIeuynBarOIINX TEOPETHYECKYI0 U
MPAKTUYECKYI0  IMOATOTOBKY  BBITYCKHHKA, YMEIOMIErO  BBIOMpAaTh W IKCIUTyaTHPOBATH
IEKTPOTEXHUYECKHE W DIIEKTPOHHBIE YCTPOWCTBA, BIAJCIONIETO HABBIKAMH HCIIOJIb30BAHUS
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHUH I aBTOMATH3HPOBAHHOTO MOJICIIMPOBAHHS U
pacyéra IEKTPUUECKUX U AIEKTPOHHBIX LETIEH.

2. B pe3yabTare uU3ydyeHHsl TMCUMILUIMHBI 00y4Yawlluiicsi Mo mporpamMme OakajaBpuarta
JO0JIKEeH OBJIA/IeTh CJAeAYIOIMMI KOMIeTeHIHAMU:

ObwexynbmypHoie:
- CIOCOOHOCTH K cCaMOOpraHu3aliiuu u camooopasosanuio (OK-7).

Obwenpogheccuonanvhuie:

- TOTOBHOCTbH HCIIOJIb30BATh 3HAHUS O COBPEMEHHOMN (PU3UYECKOM KapTUHE MUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUHU BEUIECTBA JIJIsl IOHUMAHUS
OKpY»KaroIero Mupa u sieHuii mpupoast (OITK-2);

- BJIQJICHUE OCHOBHBIMH METO/aMH, CIIOCO0AMH M CPEICTBAMH TIOJTyIEHHS, XPAaHEHHS 1
nepepaboTKr HHMOPMAIMH, HABBIKAMH PabOThI C KOMITBIOTEPOM KaK CPEIACTBOM yIPABIICHUS
undpopmanueii (OITK-5).

3. B pe3yabTare 0cCBOeHHMs IMCHMILIMHBI 00Yy4AKOIIMUACH HOJIKEH:
3namo:
- OCHOBHBIC TIOHATHS, OTIPEICIICHUS M 3aKOHBI JICKTPUUYECKUX IIETIeH;

- MCTOJZIbI MOJCIIMPOBAHUA, aHAJIN3a U pacqéTa ueneﬁ IIOCTOAHHOI'O U IICPEMCHHOI'O TOKOB,
MCTOJAOJIOTHUIO SJICKTPOTCXHUICCKUX HSMCPGHHﬁ;

- YCTpOﬁCTBO W MIPUHIUIIBL pa60TBI SJICKTPOTCXHUYCCKOT'O U 3JICKTPOHHOTO O60py,Z[OBaHI/I$I,
TpaHC(l)OpMaTOpOB, QJICKTPUYICCKUX MAIIWH, UCTOYHHUKOB ITMTaHUA.

Ymemes:
- IPUMEHSATh TEXHOJOTUN MOJEIMPOBaHMS, aHAJIN3a, Pacy€Ta 1 HKCILTyaTalluu
ANEKTPUUYECKHUX CETEH, MPOMBIIIIEHHOTO IEKTPOOOOPYI0BaHUS U DIEKTPOHHBIX TPUOOPOB;

- BLI6I/IpaTL QJICKTPOTCXHHUYCCKOC U DJICKTPOHHOC O60py,ZlOBaHI/IC U peIICHUA 3a1a4
MPOCKTUPOBAHUA U pCATTN3ALIUN XUMHUKO-TCXHOJIOTUYCCKUX ITPOLECCOB U MPOU3BOJICTB.




Bnaoembs:

- METOJIaMU MOJEIIMPOBAHUA U PACUETa WIEKTPUUECKUX U JIEKTPOHHBIX LENEH;

- HaBBIKAMH TPAKTHYECKOH paboOTBl € AIEKTPUYECKON ammapaTypoil M 3IIEKTPOHHBIMH
YCTPOMCTBAMHU.

4.KpaTkoe cojep:kaHue AUCHUNIHHBI

BBene}me. HpeI[MeT, OCHOBHBIC IOHATHA, METOOOJIOTHA SJICKTPOTCXHUKHU M JJICKTPOHUKH.
KpaTKI/Ie HCTOPUUCCKUC CBCIACHUA. 33,,[{3,‘11/1 H MECTO KypCa B IOATIOTOBKC 6aKaJ1aBpa TCXHHUKHU U
TCXHOJIOT'HUH.

Mopyas 1. DiaekTpuyeckue nenu

1.1.  OcHoBHbIe Onpe/e/ieHNs, ONMCAHUS APAMETPOB U METO/I0B PACYETa JJIeKTPHUECKHUX
nenei.

OcHOBHbBIE TOHSTHUSI U 0003HAYEHUS DIEKTPUUECKUX BEJIIMYUH U 3JIEMEHTOB JIEKTPUUYECKUX Leneil.

OcHoBbl 2371ekTpoOe30macHOCTH. OCHOBHBIE TOHSATHS TEOPUU AIIEKTpUUecKUX leneil. OCHOBHbIE

MPUHIIMIBI, TEOPEMbl M 3aKOHBI AJIEKTPOTEXHUKU. MeTonbl MOJAETMpPOBaHUS, aHAIM3a W pacuéra

JIMHEWHBIX 3JIEKTPUUYECKUX LENEH TOCTOSITHHOTO TOKA.

1.2. DnekTpuyeckue u3MepeHus U NpudopbI.

MeTo 1l U3MepeHUs ANEKTPUUECKUX BEIUUNH: IPSIMblEe M KOCBEHHbIE. AHAJIOTOBbIE

AIIEKTPOU3MEPHUTENbHBIE U IU(PPOBBIE 3JIEKTPOHHBIE TPUOOPHI: YCTPONCTBO, MPUHIIUI ACHCTBHUS,

obnactu npuMeHeHust. I3MepeHne 31eKTpUuecKuX BEeIUUMH: TOKOB, HapsXKEHUH, CONPOTUBIICHUH,

MOILIHOCTH U DHEPIUH.

1.3. AHaau3 v pacyéT JJUHEHHBIX LeNeil mepeMeHHOro ToKa.

CriocoOslI npescTaBieHus (B BUJIE BPEMEHHBIX AUAarpaMM, BEKTOPOB, KOMIUIEKCHBIX YUCEI) U
napameTpsl (aMIUTUTY/a, 9acTOTa, HadalibHasl a3a) CHHYCOMAAIbHBIX (pyHKIMI. MrHOBEHHOE,
CpelnHee U JEeHCTBYIONIEe 3HAUCHUS TIEPEMEHHOTO CHHYCOMAAIbHOTO ToKa (HanpsbkeHus u JJ1C).
AXTUBHOE, pEaKTUBHOE U MOJIHOE COMPOTUBJICHHS BETBU. MOIIHOCTD B LENSAX IEPEMEHHOT0 TOKa.
Koaddumuent momuoctu (cos([])) 1 ero TeXHMKO-3KOHOMHUYECKOe 3HadeHue. [IpumeneHmne
anreOpbl KOMILIEKCHBIX YHCEN B 3JIeKTpoTexHuke. KoMIiekcHbIi MeTo1 pacuéra TMHEHHBIX Lenen
MEPEeMEHHOT0 TOKa. bamaHc MOITHOCTH B IIETsIX IEPEMEHHOT0 ToKa. Pe3oHaHCHbIE SIBJICHMUS B
ANIeKTpUYecKHX Lensx. Pesonanc HanpsskeHuil 1 TOKOB. AHaM3 U pacuéT TpexdasHbIx uenen
MIEPEeMEHHOT0 TOKa. ABTOMaTHU3UPOBAHHOE MOICTTMPOBAHUE U PACUET AIEKTPUUECKUX U
AIIEKTPOHHBIX (makeThl mporpamm MultiSim, Mathcad, Excel).

MoayJib 2. DJIeKTPOMATHUTHBIE YCTPOMCTBA U JJIEKTPUYECKHEe MAMHBI
2.1. TpanchopmaTtopsl.

Ha3nauenne u oOnactd npuUMEHEHHUs TpaHCc(HOpMATOpPOB. YCTPOMCTBO M NPUHIUN JeHCTBUS
osHO(a3HOTO TpaHchopMaTopa. AHAIU3 IEKTPOMAarHUTHBIX MPOIIECCOB B TpaHCc(opMaTope, cxema
3amerenus. [Totepu sHeprum B Tpanchopmarope. BHelHre XapaKTepUCTUKH.

2.2. ACHHXPOHHBbIC MALIUHBI.

yCTpOfICTBO W IPpUHIOUIT JIeNCTBUSA TpeX(l)a3HOF0 ACUHXPOHHOTI'O ABUT'ATCIIA. MexaHudeckue u
paGOqu XapaKTCPpUCTUKH. 3HepI‘CTI/I‘-ICCKI/IC AuarpaMMbl. HYCK ACUHXPOHHBIX JBUTaTeIIEH ¢
KOPOTKO3aMKHYTBIM U (I)aSHBIM POTOPOM. PeBepCI/IpOBaHI/IC U pCryJIupoBaHUC YaCTOTHI BpalllCHUS.



Moayasb 3. OCHOBBI 2JIEKTPOHUKH
3.1. DuiemeHTHas 0a3a COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoaHUKH. Y CIIOBHBIE 0003HAYEHUS, IPUHIIUI IEHCTBUS, XapAKTEPUCTUKU U HA3HAUYECHUE
IIOJIYIIPOBOJHUKOBBIX JUOIOB, TPAH3UCTOPOB, TUPUCTOPOB. IHTErpabHbIE MUKPOCXEMBI, UX
Ha3HauYeHHe, Kiaccu(uKaluusa U MapKupoBKa.

3.2. UcTouHHKH BTOPUYHOI'0 3JICKTPONIUTAHUA U YCUJIUTECIN IJIEKTPUHICCKUX CUTHAJIOB.

[TosryrpoBOAHUKOBBIE BRITPSIMUTENH: KIacCU(PUKAIHS, OCHOBHBIE ITAPAMETPbI, CXEMBbI U TIPUHITHIT
paboThI BRIIpAMUTEIS. DnekTpuueckue GpuiabTpsl. Kinaccudukaus 1 0CHOBHBIE XapaKTEPUCTUKU
yeunutened. O0paTHbIe CBSI3U B onlepallMOHHBIX yernutensx (OY), ux BIUsSHUE HA TapaMeTpsl U
XapakTepuCcTUKH ycuintenas. OCHOBHBIE TUIIBI yeunuTenel Ha 6aze OVY.

4. O0bEM y4eOHOI JUCHTUNIMHBI

V cemectp
Buabl yuedHoii padoThI
3au. en. AK. gac.

O01mas Tpya10eMKOCTh JUCHMILIHHbI

1o y4e0HOMY ILIAHY > el
KonrakTHasi pabora: 1,3 48
Jlexuunu (Jlek) 0,4 16
JlabopaTtopusie padoTs (JIP) 0,9 32
CamocrositesibHas padora (CP): 2,7 96
KonTtponbHbIe pabOThI 1,1 40
Pedepar 0,6 20
N3yuenune pa3nenoB AUCIUILUTAHBI 1 36
Buja uTOroBoro KOHTpOJIfA: YK3aMEH 1 36

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«be3onacHocTh xusHeaessTeabHocT» (b1. b.16)

VYueOHast nucuuiuiiHa "be30macHOCTh JKU3HENESATENHOCTH" - o0s3aTeNbHas AUCHUILIIMHA
(benepaibHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BCEX HANPABICHUHN TIEPBOTO YPOBHSI
BBICIIETO MPOECCHOHAIBHOTO 00pa3oBaHus (OakagaBpuaTa) M CIICIIHAIUTETA.

1. Heap mucuunuHbl -- popmupoBanue mpodecCHOHATBHON KyIbTYphl O€30TaCHOCTH, MO/
KOTOpO#l MOHMUMAeTCss TOTOBHOCTh U CIIOCOOHOCTh JIMYHOCTU UCHOIB30BaTh B MPOQecCHOHATBHON
NEeSITENFHOCTH TMPHOOPETEHHYI0 COBOKYIHOCTh 3HAHMM, YMEHUW W HaBBIKOB JJIsl OOecTeueHus
6e3omacHOCTH B chepe MpodecCHOHATHHON AEATENbHOCTH, XapaKTepa MBIIUICHUS U IIEHHOCTHBIX
OpHUEHTAIIHH, TPU KOTOPHIX BOMPOCH OE30MMACHOCTH PACCMATPUBAIOTCS B KAYECTBE MPUOPUTETA.

OCHOBHBIMH 337ja4aMU JUCIUILITUHBI SIBIISIOTCS:

* mpuoOpeTeHre TOHMMAaHWs MPOOJIEM YCTOWYMBOTO Pa3BUTHUS M PHCKOB, CBSI3aHHBIX C
JeSITENLHOCTHIO YEJIOBEKa;

* OBJIAJICHHE TPUEMaMH palOHATH3AINN KU3HEACATEIbHOCTH, OPUEHTUPOBAHHBIMU Ha
CHIDKCHHSI QHTPOTIOTCHHOTO BO3JICHCTBUS Ha MPUPOJHYIO cpeay M obOecredeHune Oe30MacHOCTH



JINYHOCTH U OOILECTBA;
* (hopmMupoBaHue:

- KyJIBTYpbl 0€30MaCHOCTH, SKOJIOTUYECKOTO CO3HAHUS U PUCK-OPUEHTHPOBAHHOTO MBIIICHHS, TIPH
KOTOPOM BOTIPOCHI O€30MaCHOCTH M COXPAHEHUS OKPYXKAIOIIEH Cpeibl paCCMAaTPUBAIOTCS B KAUeCTBE
BXHEHUIINX MPUOPUTETOB KUIHEAEATEILHOCTH YEIIOBEKA;
- KyJIbTYpBI MPOPECCHOHATBHON O€30MaCHOCTH, CITIOCOOHOCTEH 1T MACHTH(DHUIIMKAIINHA ONTAaCHOCTH U
OILICHUBAHMSI PHCKOB B cepe cBoeii MpohecCHoOHATbHON AEATEIBHOCTH;
- TOTOBHOCTH TPUMEHEHHUS TNPO(EeCCHOHAIBHBIX 3HAHWUH [UII MUHHMH3AIMKA HETAaTUBHBIX
9KOJIOTUYECKUX TIOCIEACTBUMN, o0OecriedyeHns 0e301MacHOCTH W yAydIIeHHs] YCIOBUN Tpyna B cdepe
CBOCH MpoQecCHOHATEHON IEATEITPHOCTH;

- croco0OHOCTEN K OLIEHKE BKJIaZa CBOEH INpEeJIMETHON 00JIaCTHM B pEIIEHHE 3KOJOTHYECKHX
po6JeM 1 mpoOsieM 6e30MacHOCTH.

N3yuenne kypca O€30MaCHOCTH KH3HEICSITEIHHOCTH NPU TOATOTOBKE OakaxaBpoOB II0
TEXHUYECKAM HAIPABICHUSAM IOJTOTOBKH MW CHEIHMAIbHOCTSIM HANpaBICHO Ha MPHOOpPETeHHE
cnenyromux komnerennuii OK-7, 9; OIIK- 6.

2. B pe3yabTaTe 0CBOEHUS IUCHUTIIMHBI CTYIEHT 0JIKEH:

3Hamb:

-- OCHOBHBIE TEXHOC(EPHBIE OMACHOCTH, MX CBOWCTBA M XapaKTEPUCTUKH;

-- XapakTep BO3ACHCTBUS BPEIHBIX M OMACHBIX ()aKTOPOB HA YEIOBEKA M MPHPOTHYIO CPENY,
METO/IbI 3aIIUTHI OT HUX MPUMEHUTENILHO K cepe CBOEH nMpodeccuoHaIbHOMN 1eATeIbHOCTH

yMmemy:

-- UACHTU(HUIMPOBATH OCHOBHBIE OITACHOCTH CPENIbl OOUTaHHS YETIOBEKA;

-- OLEHUBaTh PHUCK UX pealu3aluy, BBIOUPATh METOAbI 3allUTHl OT OINAacHOCTEH
MPUMEHUTENILHO K cdepe cBoel mpodecCHOHaTBHON NEeATeTLHOCTH W CHOCOOBI 00ecTeueHus
KOM(OPTHBIX YCIOBHH KU3HENEATEIHHOCTH

enademsn:

-- 3aKOHOJATENbHBIMH M TPAaBOBBIMH aKkTaMu B 00JacTH O€30MacHOCTH U OXpaHbl
OKpYXalolel cpeapl, TpeOOBaHWSAMU K O€30MaCHOCTH TEXHUUYECKHX pErjJaMeHTOB B cdepe
npodeccruoHaIbHOM 1eATEIbHOCTH;

-- cr0co0amMy U TEXHOJIOTHSIMU 3aIlIUThI B YPE3BBIYANHBIX CUTYALIUSX;

--TMIOHSATUITHO-TEPMHUHOJIOTMYECKUM aIllapaToM B 00J1acTH 0€3011acHOCTH;

-- HaBBIKAMH paIlMOHAIHM3AIUHN MPO(PECCHOHAIBLHON NEATENIbHOCTH C LEIbI0 oOecreueHus

0€30MacCHOCTH U 3alIUThl OKPYKAIOLIEH CPEeIbl.

3. Kparkoe coagep:xaHue JUCHMILIHHbI.

1. Benenue B Oec3omacHOoCTh. OCHOBHBIC TIOHATHS M OMNpeeNeHHsA. be3omacHocTh u
yCTONYHMBOE Pa3BUTHE.

2. Yenosek u texHocdepa. CTpyKTypa TeXHOC(EpHI U €¢ OCHOBHBIX KOMIOHEHTOB.

CoBpeMEeHHOE COCTOSTHHE TeXHOC(HEPHI U TEXHOCPEPHOU OE30MaCHOCTH.

3. Unentudukanus 1 BO3JCHCTBHE HAa YEJIOBEKAa BPEIHBIX W OMACHBIX (DAaKTOPOB CPEIbI
oOuTaHuUs.

Knaccudukanuss HeraTUBHBIX (DAKTOPOB cpelbl OOWTaHUs YeloBeKa. XHUMHUYECKHE
HeratuBHbIE (PaKTOPHI (BpeAHbIE BellecTBa). MexaHHUeCcKue U aKyCTUYeCKue KojaebaHus, BUOpaIus
U 1IyM. DJIEKTPOMAarHUTHbIE U3JIydeHHs U 1oJs. MOHM3upYyrolue u3iiydeHue. DIeKTPUUECKUI TOK.
Onacuele MexaHnuueckue (axkTopel. [Ipomecchl TOpeHHS M TOXapOB3pPHIBOOMACHBIE CBOWCTBA
BeIlleCTB U MaTepuaoB. CTaTUYECKOE IEKTPUUECTBO.

4. 3ammTa 4yenoBeKa W Cpeabl OOMTAaHUS OT BPEOHBIX M OMACHBIX (PaKTOPOB MPUPOJIHOTO,
AQHTPOTNOIE€HHOTO ¥ TEXHOT€HHOT'O MPOUCXOKICHUS.

OcCHOBHBIC TPHUHIIMIBI 3AIMUTHI. 3alIUTa OT XUMHUYECKMX M OHUOJOTHUYECKUX HETATUBHBIX
¢dakTopoB. 3ammTa OT DHEPreTHUECKUX BO3ACHCTBUH U ¢usnueckux monei. ObecreueHue



0€30IMaCHOCTH CHUCTEeM, PabOTAaIOUIMX O] IaBJICHHUEM. be30macHOCTh KCIUTyaTaluu TpyooIpoBOI0B
B XMMHYECKOM NpPOMBINUIEHHOCTH. be3omacHas »JKCIulyaTanus KOMIIPECCOpPOB. AHaIU3 H
OLICHUBAHHUE TEXHOTECHHBIX U IIPUPOIHBIX PUCKOB.

5. ObGecnieuenne KOM(OPTHBIX YCIOBHW JUIS KU3HU U JEATEIBHOCTH 4enoBeka. [loHsTue
KOM(OPTHBIX WM ONTUMAIBHBIX YCIOBUH. MuKpokimuMaTr nomerieHnid. OcBeleHne W CBETOBas
cpella B IOMEIIECHUH.

6. [Icuxodusnonornyeckne U SProHOMHUECKIE OCHOBBI O€301TaCHOCTH.

[Icuxudeckue mporecchl, CBOMCTBA M COCTOSIHMS, BIMSIOIIME HAa 0€30macHOCTb. Bumel u
YCIIOBHSI TPYIOBOH J€SATEIBHOCTH. DPrOHOMHYECKHE OCHOBBI O€30IaCHOCTH.

7. Upe3BbIyaiiHbIe CUTYyallMM M METO/IbI 3aIIUThI B YCIOBUAX UX PEAIU3ALUN.

O6muue ceeaenus o YC. [oxap v B3pbIB. ABapuu Ha XUMUYECKH ONACHBIX 00BEKTAX.

Pagnanvonneie  aBapuu.  I[IpuOopbl  pagvalMOHHOW, XUMHYECKOW  pa3BeAKH U
JO3UMETPUYECKOTO KOHTPOJIs. UpesBblyaiiHble CUTyallud BOEHHOTO BpeMEHU. 3allluTa HaceJleHUs B
Ype3BbIYAHBIX CHUTYyalUsX. YCTOMYMBOCTH (PYHKIMOHUPOBAHMUS OOBEKTOB OSKOHOMHMKH B
YpE3BBIYAHBIX CUTYALUSIX.

8. YrpaBnenue 6€30MacCHOCTHIO KU3HEIEATETLHOCTH.

3akoHOJAaTeNbHbIE M HOPMAaTHBHBIE IIPABOBBIE OCHOBBI YIPAaBIIEHUS O€30MaCHOCTHIO
KU3ZHEJESATEIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBiieHHus 0e30nacHOCThi0. CTpaxoBaHHE PUCKOB.
I'ocynapcTBeHHOE yripaBieHne 6€301aCHOCTHIO.

4. O0beM yueOHOH TUCUMIIIIMHBI

Buy yaeOHoI paboThI B 3avernbix equaniax | B akamem. gacax
OO0u1ast TPy10€eMKOCTb N CIIUTIJIMHbI 4 144
AyAUTOpPHbIE 3aHATHS: 1,33 48
Jlexun 0,89 32
JlaGopaTopHbie pabOThI 0,44 16
CamocrosiTeJibHasi padoTa 1,67 60
[ToaroroBka K KOHTPOJBHBIM paboTam 1,11 40
[ToaroroBka K 1abopaTopHBIM paboTam 0,56 20
Bua uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 36

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IIpouecchl U annaparbl Xumuuyeckoi Texnonorum» (b1.6.17)

1.1leap TUCUMIIJINHDI:
BMECTE C KypcamH OOIIel XMMHYECKONW TEXHOJOTHMH, XUMUYECKUX MPOIECCOB M PEaKTOPOB U Jp.
CBsI3aTh OOIICHAYYHYIO U OOIICHHXEHEPHYIO MOATOTOBKY XMMHKOB-TEXHOJOIOB, YTO HEOOXOAMMO
IpU TMOATOTOBKE OakamiaBpOB MO JAaHHOMY HAIPaBJICHUIO [UIsI HAYYHO-HCCIIEAOBATENbCKON H
MPaKTUYECKON pabOThl HA MPEANPHUATHUSIX.

2.B pe3yabTare H3y4eHHsl JUCHHUILUIMHBI 00y4YalOIIMiicA MO mporpamMme 0akajgaBpuara
JOJIKEH OBJIAIETh CJACAYIOIMMHA KOMIICTCHIHAMU:
Obwenpogpeccuonanvuvimu (OIIK):
— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccruonansHoil nestensHoctr (OITK-1);
— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMA O COBPEMEHHOM (HU3MUECKOM KapTUHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHMM BEllecTBA Uil IOHUMAHHUS —
OKpy»Xaroriero mupa u sineanii nmpupozsl (OI1K-2);
— TOTOBHOCTBIO HCIIOJIBb30BaTh 3HAHMSI O CTPOCHHMM BEIIECTBA, NMPUPOJE XUMHUECKON CBSA3U B



PA3JIMYHBIX KJIACCaAX XMUMHUYCCKUX COGI[I/IHGHI/Iﬁ JJI1 IIOHUMaHUusA CBOMCTB MaTCpraJIoB U MCXaHU3Ma
XMMHMUYECKUX MPOLECCOB, IPOTEKAIONINX B OKpYyxaromeM Mupe (OIIK-3).

3.B pe3yJabTaTe 0CBOCHHS JMCHHUIIIMHBI 00yYAIOIIMIiCS T0I7KEeH:
3HATD:
- OCHOBBI TCOpHHU IICPECHOCA HMMITYJIbCA, TCIJIa U MACChI, IMPUHIUIIBL (1)I/ISI/I‘ICCKOFO MOACIIUPOBAHUA
IMpoHEeCCOB; OCHOBHBIC YPAaBHCHUS JABUKCHUA )KHHKOCTCﬁ; OCHOBBI TCOPHU TCILIOIICPEaadIr; OCHOBBI
TEOPHH MAacCCOIepeladl B CHCTEMax CO CBOOOJHOW W HEMOIBI)KHON TpaHWICH pazzaena ¢as;
THUITIOBBIC PO ECCCHI XUMHYECKOH TCXHOJIOTMH, COOTBETCTBYIOLIUC allllapaThbl U METOAbI UX PACUCTa,
- MCTOJAbI IIOCTPOCHHA OMIHUPHYCCKUX W TCOPECTHYCCKUX MOI[GJI@I\/JI XUMHKO-TECXHOJIOTHYCCKUX
IIPOLIECCOB.
YMETHh:
- ONpCACIIAATh XAPaKTCP ABUIKCHHA )KI/I)IKOCTCI\/'I M Tra30B; OCHOBHBIC XapaKTCPUCTUKH IMPOUCCCOB
TEIUIO- M Maccollepe/laul; pacCUMThIBaTh MapaMeTpbl M BBIOMpPATH ammaparypy JUisi KOHKPETHOTO
TEXHOJIOTUYECKOI0 Mpolecca;
- PpacCUUTBIBATL OCHOBHBLIC XapPAKTCPUCTUKHN XUMHUKO- TCEXHOJIOTMYCCKOT'O IIpoIecca, BBI6I/IpaTI)
PaIMOHATIBHYIO CXEMY.
BJIAJIETH:
- METOJAaMU TCXHOJIOTHYCCKUX paCY€TOB OTACIbHBIX Y3JI0B U )IeTaJIeﬁ XUMHYECKOT'O 060py)1013aH1/1$[;
-HaBbIKaMHU IIPOCKTHUPOBAHUSA TUIIOBBIX aIlllapaToOB XUMHYECKOH MMPOMBIINIJIICHHOCTH,
- METOAaMHU OMMPEACIICHUSA pPalUOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB pa6OTI)I 060py11013aHI/1$[.

4.Kpartkoe coaepxxanue JTUCUMIIIHHbI

Moayas 1. I'mapoauHaMuyYecKkHe MNPOLECCHl W anmaparbl XUMHYECKOM TEXHOJIOTHH.
OcHoBBI Teopuu sABJIeHUH MepeHoca. OOume 3aKOHOMEPHOCTH THAPOAUHAMUKH, TEIJIoNepenadu 1
Maccornepenaun. Kuakoctu u rasel. ['mapoaunnamuka. Teuenue B TpyOax u kananmax. IlomoOHoe
npeoOpazoBanue ypaBHeHus HaBwe-Crokca. be3pasMepHbie  MEpEeMEHHBIE -  KPUTEPUHU
TUAPOTUHAMUYECKOTO Toao0us (Dinepa, PeitHonmbaca, @pyma, ToMOXPOHHOCTH), UX (PU3WUECKUNA
CMBICT; TapaMeTpuueckue Kputepuu. KputepmanbHoe ypaBHEHHE [BHXKEHHUS BSI3KOM JKHUIIKOCTH.
Br16op ckopocTeil motokos. [lepemernienne KUAKOCTEH U Ta30B C MOMOIIBIO MAIlIMH, TOBBIIIAIOIIUX
JaBJICHUE.

Moayasb 2. TenJioBbie mpouecchl M annapaTbl XUMHU4Y€CKOM TEXHOJIOTHH.

OcHOBHBIE TEIUJIOBBIE MPOLECChl B XUMHUYEcKON TexHonoruu. Juddepennuansuoe ypaBHEHUE
nepeHoca oSHeprud B ¢opme TeraoThl. KOHBEKTHUBHBIN MepeHoc TemIoThl. PamuaHTHBIN
teruionepenoc. Termonepenaya B IOBEPXHOCTHBIX TEIIIO0OMEHHUKAX.

MogayJs 3. Ilponeccsl 1 annmaparsl pa3/ieieHHsl TOMOTeHHbIX cucTeM. (OCHOBHBIE
MaccoO00OMeHHbIE MPoIecChl).

OcHoBBI MaccOOOMEHHBIX MporeccoB. uddepennnansuoe ypaBHeHHE KOHBEKTHBHOTO
MepeHoca Macchl B OMHapHBIX cpefax. Macconepenaya. MarepuanbHbIi 0anaHc HEMPEPHIBHOTO
yCTaHOBUBIIETOCs mpolecca. Pacyer MaccooOMEHHBIX MPOIIECCOB U aINIMapaToB Ui CUCTEM C OJHUM
pacnpeensieMbIM KOMIOHEHTOM.

Pacuer nmonepeuHoro ceueHus (quamMeTpa) KOJOHHBI; MPEACTHHO JTOMYCTHMAasi H SKOHOMHYECKU
ONTUMAJbHAS CKOPOCTH CIUIONIHOM (ha3bl. OCHOBBI pacueTa BHICOThI MAaCCOOOMEHHBIX aIllapaToB C
HEMpPEepPHIBHBIM U CTYIEHYAThIM KOHTAKTOM (ha3. OOIIMe MpUHIUIIBI YCTPOUCTBA U KIaccu UK
anmnapaToB A MAaCCOOOMEHHBIX MIPOIECCOB B cUCTeMax «ra3(map)-KuAKoCcTh». OCOOEHHOCTH
KOHCTpYKIu# abcopOepoB. OCHOBBI pacueTa v anmnapathl sl TUCTUILISAIUH.

Moayasb 4.0cHoBHBIE ruApOMexaHnvYeckne npoueccol. [Ipoueccesl 1 annaparsl pa3aejieHus
reTeporeHHbIX CUCTEM.

Pazgenenne XUIKMX M Ta30BbIX T'€TEPOTCHHBIX CUCTEM B IOJIE€ CHJ TSDKECTU. TedeHue vepes
HETIOIBUYKHBIE 3€PHUCTBIE U MCEBAO0KMKEHHbIE ClI0oU. DUIBTPOBAHKNE CYCIIEH3UN U OUMCTKA ra3oB
OT MbUICH Ha PUIILTPAX.



5. O0bem yueOHOMH JUCHTUIIJIMHBI

Bcero V cemectp VI cemectp
Bunsl yaeOHOI paboThI 3au Ax 3ay
" | Ak.uac. | 3au.en. ' " | Ak. yac.
esl. qac. el
OO0masi Tpy10€eMKOCTh
AUCUMUILIUHBI IO Y4eOHOMY 10 360 5 180 5 180
JIaHy
KounraktHas pa6ora: 3,56 128 1,78 64 1,78 64
Jlexmuu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuyeckue 3ausTus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHast paboTa 4.44 160 222 80 292 80
(CP):
CamocTosITeIbHOE U3YYECHHUE 4.44 160 222 80 222 80
pa3ienoB QUCIUTUIAHBI
Buag wMTOroBoro KoHTpoOJA: 5 72 1 36 1 36
IK3aMeH

AHHOTaNUA padoyeil MPOrpaMmMbl THUCUUILIHHBI
«Ooman xumudeckast Texnojiorusa»(b1.b.18)

1.1leab qUCHMIIJIMHBI:

MOJyYeHUE 3HAHMK B O0O0JIACTH pealn3aldd XUMHUKO-TEXHOJOTHYECKUX IPOIECCOB C
y4eTOM (PU3UKO-XUMHUYECKUX OCOOEHHOCTEH TPOTEKAIOIINX pEaKluid, BBHIOOpAa OMTHUMATBHBIX
YCIIOBUH pealu3yeMbIX IPOIECCOB, BbIOOPa 3(PPEKTUBHBIX PEAKTOPOB, MPUOOPETEHUS HABBHIKOB B
COCTaBJICHUM MaTEPHAIBHBIX M TEIUIOBBIX OAJIaHCOB, B pacyeTe MPOIECCOB U PEAKTOPOB HAa OCHOBE
MaTeMaTHYEeCKOTO MOJICTUPOBAaHUS, MIOJy4YEHUS 3HAaHUH B 00J1aCTH pa3pabOTKH YHEprocoOeperaronux
XUMUKO-TexHoJIorTrndeckux cucteM (XTC), 6e30TX0HBIX U MAJIOOTXOIHBIX TEXHOJIOTHI Ha ITpUMEpe
COBPEMEHHBIX ITPOU3BOICTB

2.B pe3yabTare M3yYeHHUs] IMCUUILUIMHBI 00YYAIOUIUIICA 1O NMporpamMMe 0akajnaBpHuarta
JO0JIKEH OBJIA/IETh CJAeAYIOIUMU KOMIETEeHUAMU
Obwenpogeccuonanvhple: CrOCOOHOCT, M TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIHUIUIAH B TpodeccuonanbHoit aesteaproctu (OITK-1);
Ilpogheccuonanvuvie: crnocoOHOCTh, TNPUHUMATh KOHKPETHBIE TEXHUYECKHE pEUICHUS MpU
pa3paboTKe TEXHOJOTHUYECKUX TMPOIECCOB, BBIOMpPATh TEXHWYECKHE CpPEICTBA M TEXHOJIOTHH C
Y4ETOM SKOJOTMYECKUX MOCIeACTBHI ux npuMeHenus (ITK-4).

3.B pe3yJbTaTe 0CBOEHUS JUCHUIJIMHBI 00y4YaIOIMiics 10JI2KEeH:
3name:
- OCHOBBI TEOPUH XUMUYECKHIX MIPOIIECCOB U PEAKTOPOB;
- METOJIOJIOTHIO MCCIIEZIOBAHMS B3aMMOJCHCTBUSI XUMUYECKUX TPEBpAICHUI U SBIEHUI MepeHoca
Ha BCEX MaCIITaOHBIX YPOBHSIX;
- METOAMKY BBIOOpA peakTopa U pacdyéra mporecca B HeM;
- OCHOBHBIE PEAKIIMOHHBIC TTPOIIECCHI U PEAKTOPHl XUMUYECKOW U OMOTEXHOIOTHH;
- OCHOBHBIEC TIPUHIIUITBI OPTAHU3AIMHA XUMUYECKOTO TIPOU3BOJICTBA, €T0 UEPAPXUIECKYIO CTPYKTYPY,



METO/IbI OLIEHKH 3(h(hEeKTUBHOCTHU MPOU3BOICTBA;
- OCHOBHBIE€ XMMHUYECKHE MTPOU3BOICTBA.
Ymemo:
- paccuuTaTh OCHOBHBIC XapaKTEPUCTUKU XUMHYECKOTO MPOIIeCCca;
- BBIOpATh PAMOHAIBHYIO CXEMY IMPOU3BOJICTBA 33JaHHOTO MPOJTyKTa;
- OLICHUTh TEXHOJIOTHYECKYIO 3P(HEKTUBHOCTH TPOMU3BO/ICTBA;
- BEIOpaTh 3 PEKTUBHBIN TUIT pEaKTOPa;
- IPOBECTU PACUYET TEXHOJIOTHYECKUX IMapaMeTPOB IS 3aJaHHOTO TTPOLIEeCCa;
- OTNIPECIIUTD MMapaMeTPhl HAWITYUIIEH OpraHu3aliy MpoIecca B XMMHUYECKOM PEaKTope.

Bnaoemo:

- METOJaMHM aHanu3a 3PpPEeKTUBHOCTH PabOTHl XUMUYECKUX IIPOU3BO/JICTB;

- METOJIaMH pacyeTa M aHaJIh3a MPOIECCOB B XMMUUECKUX PEaKTOpax, ONpeaeeHus
TEXHOJOTUYECKIX MMOKa3aTeleH;

- METOJIaMH BBIOOpa XUMUYECKUX PEAKTOPOB.

4.KpaTkoe cojep:kaHue U CHUNIHHbI
Monaynb 1. XuMuueckasi TEXHOJIOTHS U XUMHAYECKOE MPOU3BOJICTBO

1.1. OcHOBHBIE OTIpEAEIECHUS U TTOJOKEHHUS.

XuMHUYecKasi TEXHOJIOTHS - HayKa 00 SKOHOMHYECKH, SKOJOTUYECKA U COIUAIBHO 00O0CHOBAaHHBIX
croco0ax M Tporeccax NepepadOTKH ChIPhS C HM3MEHEHHEM €ro COCTaBa W CBOMCTB IyTEM
MPOBEACHUSI XUMUYECKUX W (PU3UKO-XMMHYECKHX TPEBPAIEHUA B TPEAMETHI TOTPEOJICHUS M
cpenctBa Tpou3BOACTBA. OOBEKT XUMHUYECKOW TEXHOJIOTHM - XHUMHYECKOE MPOU3BOJCTBO.
MexoTpacieBoil XapakTep XUMHUUYECKOW TEXHOJOTHH. Pa3BHUTHE XUMHUYECKUX MPOU3BOACTB H
XUMHUYECKON TEXHOJOTUH. MeCTO XMMHYECKON TEXHOJOTHH B MPOMBIIIJICHHOW cdepe U METOJOB
XUMHUYECKOM TEXHOJIOTMM B HEXMMHUYECKHUX OTPACIAX HMPOMBIIIIEHHOCTH. METOAbl XUMHUYECKON
TEXHOJIOTUM — CHCTEMHBIH aHAM3 W METOAbl MaTeMAaTHYECKOro MmojaenupoBaHus. CHCTEMHBIN
AQHAJIM3 CJIOXKHBIX CXEM M B3aWMOJCHCTBHUM AJIIEMEHTOB CXEMbl — IOHATHE U COJEpKaHHE METOJa.
®u3nyecKkoe U MaTEMaTUYECKOE MOJEINPOBAHUE, ONPEICICHUE U OCHOBHBIE MOHATHS, UX MECTO B
MHXEHEPHO-XUMHUYECKMX HCCIEIOBaHUAX M pa3paboTkax. MecTo W 3HAUEHHE HATYpHOTO H
BBIYMCIIUTEIBHOIO SKCIIEPUMEHTA.

Copepxanue u 3a/1a4u yueOHOTO Kypca.

1.2. Xumuyeckoe npou3BOJICTBO.

[loHATHE 0 XUMHYECKOM IPOU3BOJICTBE KaK O CUCTEME MAILIWH U allapaToB, COCAUHEHHBIX
MaTe€pUaIbHBIMU M JHEPreTUYECKUMHU MOTOKAMH, B KOTOPBIX OCYIIECTBIISIOTCS B3aUMOCBSI3aHHBIE
XUMHYECKHE TpeBpalleHus U (u3nueckue TMpolecchl MepepadOTKH ChIpbS B MPOIYKTHI.
MHOroGyHKIIMOHATBHOCT, XHUMHYECKOrO MPOM3BOJACTBA - TMOJYYEHHE NPOAYKTOB, SHEPro- u
pecypcocOepexeHne, MHUHUMM3AIMS BO3JCHCTBUS Ha OKpYXawilylo cpeny. OOmas cTpykrypa
XMMHYECKOTO TPOU3BOJACTBA - COOCTBEHHO XHMHUYECKOE IPOU3BOJCTBO, XPAHEHUE CHIPbS U
MPOIYKIIMH, TPAHCIIOPT, CUCTEMBI KOHTPOJISI U 6e30macHOCTH. OCHOBHBIE MOICUCTEMBI XUMHUECKOTO
MPOM3BOJICTBA - IMOATOTOBKA CBIPhS W MaTepuajoB, XUMUYECKHE U (PU3UKO-XUMHUYECKHE
MpPEeBpAIEHUS. BBIACICHUE MPOIYKTOB, OO0E3BpE)KUBAHUE YTUJIM3AIUS OTXOJOB, TEIUIO- U
sHeprooOecneyeHne, BOJAONOAIOTOBKA, yIIpaBieHHe MPOnu3BOACTBOM. OCHOBHBIE TEXHOJIOTUYECKUE
KOMIIOHEHTHI - ChIphE€, BCIIOMOTATENIbHbIE MAaTepUaibl, OCHOBHON W JIONOJHUTEIbHBIA MPOAYKTHI,
OTXOJIbI, DHEPreTUYECKUE PECYPChI, O0OPYAOBaHME, CTPOUTEIbHBIE KOHCTPYKUIUU M MPHOOPHI,
MIPOU3BOJICTBEHHBIN IEPCOHAIL.

KauectBeHHBlE M KOJNMYECTBEHHBbIE  MOKa3aTed  XMUMHYECKOTO  MPOM3BOJICTBA:
TEXHOJIOTUYECKUE TIOKa3aTeId - MPOU3BOAUTEIIBHOCT M MOIIHOCTh IPOU3BOJICTBA, BBIXO]
MPOJIyKTa, PACXOHBIE KOI(PPHUIIMEHTHI IO CHIPHIO M YHEPTHH, HHTEHCUBHOCTH MIPOIECCOB, KAYECTBO
MPOJyKTa; JSKOHOMHUYECKHE TMOKa3aTelnn - CceOeCTOMMOCTh IMPOJYKTa, NPUBEICHHBIC 3aTpPaThl,
yIeNbHbIE KaUTAIbHbIE 3aTPaThl, MPOU3BOJUTENBHOCTh TPY/IA; SKCILUIyaTallMOHHBIE MOKA3aTeNH -
HAJEKHOCTh U 0€30MacCHOCTh (DYHKIITMOHUPOBAHUS CUCTEMBI, YyBCTBUTEIBHOCTD, PETYIUPYEMOCTh U



yIIPaBIIIEMOCTh TPOIECCa; COLMAIbHBIC TOKA3aTeNId - BO3JCHCTBHE Ha OKPYXKAMOIIYIO Cpeidy,
0€30MMacHOCTh 0OCITY)KUBAHUS, CTCTICHb MEXaHU3AIMH U aBTOMATH3AIHIH.

1.3. CeippeBble pecypchl, BOJIa U SHEPTHSI B XUMUYECKOM ITPOU3BO/ICTBE.

Knaccugukanusi ChIppeBBIX PECYPCOB MO PA3IUYHBIM MPHU3HAKAM - (pa30BOMY COCTOSHHUIO,
MIPOUCXOXKACHUIO, HCTOYHHUKAM. MuHepanbHOEe CbIpbe (PyAbl U IIOJIE3HBIE HMCKOIIAEMBIE),
OpraHMYECcKOE€ MPUPOJHOE ChIpbe (TOPIOYME HCKOMAEMBIE), PACTUTEIBHOE U YKUBOTHOE ChIPbHE,
BTOPUYHOE CHIPhE - UX HCIOJIB30BAHUE WU MYyTH mepepaboTKu. OCHOBHBIE CIOCOOBI MEPBHYHON
00paboTKM CBIphsl (OOoramieHne, OYKMCTKAa, MOJIrOTOBKA K TPAHCIOPTHPOBKE M TIepepaboTke).
[lonsiTHe, CyIIHOCTP W MpUMEpPHl YIIyOJIEHUS HCIOJB30BAHUS ChIpbS, KOMOWHHUPOBAHMUS
MIPOU3BOJICTB U KOMILIEKCHOM MepepabOTKH ChIPbsI.

3HaueHUEe M UCHOJb30BAaHUE BOJbl B XUMHUYECKUX IPOU3BOACTBAX. VICTOUHUKHU BOJBIL.
TpeboBaHMs K TEXHOJOTHYECKON U ObITOBOI Bojie. [IpoMbliyieHHast HOArOTOBKA BOJBI U METO/IbI €€
OUYHCTKHU OT npumeceid. OCHOBHBIE METOAbI KOHTPOJISI KayecTBa BOAbl. DKOHOMHUS BOJAONOTPEOICHUS
B NIPOU3BOJICTBE. B01000OPOTHBIE CHCTEMBI.

Byl 1 ICTOYHMKM SHEPTHM B XUMUYECKOW MPOMBIIUIEHHOCTH. MacuTaObl moTpediieHus u
CrocoObl YMEHbILIEHHS OJHepreThdeckux 3arpar. CylIHOCTb W TNPUMEPHI pereHepanuu U
peKyIepanuy S3Heprui. DHEProTEXHOJIOTHYECKUE CUCTEMbI. BTOpHUHbIE SHEPreTHYECKUE PECYPCHI.

Monyinb 2. TeopeTndeckrne 0CHOBbI XUMHUUYECKUX MPOIIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONIPEEIEHHUS U TIOJIOKEHUS

DUBNKO-XUMHYECKHE 3aKOHOMEPHOCTH XUMHUYECKUX TMPEBPAIICHUN - CTEXHOMETPHYECKHE,
TepMOJUHAMUYECKHE, KuHeTH4Yeckne. [loka3zareny XMMHUYECKOTO TpEeBpalieHus - CTeleHb
MIpEeBpaIeHUs, BBIXOJ MPOJYyKTa, WHTErpaibHas U JauddepeHInanbHas CeIeKTUBHOCTH, CKOPOCTH
pEeaKIMK ¥ MPEBPAICHUS PEareHTOB.

2.2. XuMHYECKHUE MPOIECCHI.

Onpenenenve. Knaccudukamuss XMMHYECKHX TMPOILECCOB IO pa3IMYHBIM MpH3HAKaM -
XUMHYECKUM (BHJ XHUMHYECKOW peakiuu, TEePpMOJAUHAMUYECKHE XapaKTepUCTUKH, CXema
npeBparieHui) u Ga3oBbIM (YHCIIO B arperaTHoe cocTosiHue (as).

I'omorenHsIit xumuyeckuii npoiecc. OnpeaeneHue U NpuMepsl. BiausHue XuMudeckux Mpu3HakoB U
YCIIOBUI POTEKaHUs Ipoliecca Ha ero nokazatenu. CriocoObl MHTEHCU(UKALIUH.

[TonsiTHe onTUMaNbHBIX TeMieparyp. OnTUMaNbHbBIE TEMIIEPATYPhI AJ 00paTUMbBIX U HEOOPAaTUMBIX
9K30- ¥ SHJIOTEPMUYECKHUX PEAKIIHA.

I'eTeporenHpii (HEKATAIMTUYECKU) XUMHUYECKUN mporiecc. OmnpenesieHne U MPUMEPHI.
Crpykrypa mporecca M ero cocrapiswoomue (cranuu). Habmogaemass CKOpPOCTh XMMHYECKOTO
npeBpaieHus. O0nactu (pexuMbl) IPOTEKAaHUS MpoIlecca, JUMUTUPYIOLIAs CTaIus.

I'ereporennsiii xumudeckuii mporecc 'raz (Kuakoctb) - TBepaoe". OOocHOBaHuE,
MOCTPOCHUE U aHAIM3 MaTEeMaTHYeCKON MOJENH Ui peakluuidl ropeHus (MoAenb 'CKUMAIoIIAscs
cdepa") 1 TOmoOXUMUYECKOH (Moenb "¢ HeB3auMoaencTByromuM siapom"). Habmogaemast ckopocTh
MpEeBpallleHUs, BpeMsl TMpeBpallleHus W TMyTHU HWHTCHCU(PHUKAIMU Ui pa3jMyHbIX oOiacteit
MPOTEKaHUs MpolLiecca.

I'eteporennslii xumudeckuii mporecc '"raz (KHIKOCTh) - >KUAKOCTh'. OOOCHOBaHHE,
MOCTPOCHHE U aHAJIM3 MaTeMaThudeckoi moaenu. Habmonaemasi ckopocTh MpeBpaIieHus U 001acTi
npoTekanus mporecca. [IyTn nHTeHCHUpUKAIUU 1S pa3IudHBIX PEKUMOB MpoIecca.

Karanutnueckuit mponecc.Onpenenenue, kinaccudukamnus, mnpuMmepbl. ['ereporeHHbIN
KaTajan3 Ha TBepJIOM Karaimuzatope. OO0CHOBaHUE, OCTPOCHUE U aHAIM3 MaTeMaTHYECKON MOJeTH
Ha KaTaJIUTUYECKOW MOBEPXHOCTH M B TMOPUCTOM 3epHE Kartanmuzaropa. HaOmromaemas CKOpOCThb
mpeBpalieHuss u o0macTu mpoTekaHus Tmporecca. CTemeHb UCHOIb30BAaHUS BHYTpPEHHEH
noBepxHocTu. [1yTn nHTEeHCUDUKAITNY KaTATUTHYECKUX TPOIECCOB.

2.3. XuMH4ECKHE PEAKTOPBI.



OnpeneneHne W Ha3Hau€HUE XUMHUYECKOIO peakropa. PeakTopbl B XUMHYECKHX M
HEXUMHYECKUX OTPACIsIX HNPOMBIIIICHHOCTH. OO030p THUIIOB XUMHUYECKHX PEAKTOPOB, UX
CTPYKTYpHBIE 3JIEMEHTHI (peaKklIMOHHAs 30HA, YCTPOMCTBA BBOJIA U BbIBOJA, CMELICHMUS, PA3ACICHUS
U pacupeaeseHus MOTOKOB, TETNIO0OMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOLIECCH U SIBIICHHS B HUX.
CucrteMaTu3ays IpoLIecCOB B XUMUYECKOM pPEaKTope MO MaciuTady WX MPOTEKaHMS: XUMHUYECKas
peaKmus, XUMHUECKUI MPOoIecC B AIEMEHTAPHOM 00BbeMe, TPOLIECCHl B PEAKIIMOHHOM JJIEMEHTE U B
peakTope B LEJIOM, - UX B3aUMOCBSI3b U HEpapXUyecKas CTPYKTypa MaTeMaTH4YEeCKOW MOJENu
nporuecca B peakrope. [IpuMepsl porieccoB B pa3Iu4HbIX BUJIAX XUMHUECKUX PEAKTOPOB.
Knaccugukamnus mporeccoB B peakTopax 1o pasIMYHbIM IMPU3HAKAM - BHJI XUMHUYECKOTO MpoIecca,
OpraHu3anus NOTOKOB PEareHToB (CXema JABM)KEHUS PEr€HTOB Yepe3 PEaKTOp, CTPYKTypa IOTOKOB B
pEeaKMOHHON 30HE), OpraHU3alUsl TEIUIOBBIX MOTOKOB (TEIIOBOM pPEXUM, CXeMa TeliooOMeHa),
CTallMOHAPHOCTH Tpoliecca.

O60cHOBaHME U MOCTPOECHHE MATEMaTHYECKOW MOJENU IMpOoliecca B PeakToOpax pasIMyHOTro
THINA KaK CHUCTEMbl YpPaBHEHHH MaTepHajbHOIO M TEIUIOBOTO OajlaHCOB Ha OCHOBE JAHHBIX O
CTPYKTYpE NOTOKA, XMMHUYECKHX MpPEBpPALICHUSIX, SBJIECHUSAX IEepeHOoca Tella W BellecTBa M MX
B3aumojieiicTBul. CucremaTusanusi M KiacCHU(PUKAIMS MaTeMaTH4YEeCKMX MOJeNeld MpOIECCOB B
peakTopax.

N3otepmuueckue mpoluecchl B XHMHUYECKOM peakTope. BnusHue CTpyKTypsl MOTOKa
(MneanbHOE CMEIIEHHE U BHITECHEHHE), CTAIIMOHAPHOCTH Mpoliecca (IPOTOUHBIM U MepUOINYECKUil),
rapaMeTpoB M YCJIOBHI MpOTeKaHus mpolecca (TemrmepaTypa, KOHUEHTpauus, JIaBjeHHe, 00beM
peaKMOHHOM 30HBI, BpeMs), BHJIAa XUMHUYECKOM peakuuu (mpocTtas U CioXHas, oOparumas u
HeoOpaTuMasi) U ee MapamMeTpoB Ha MPO(UIN KOHLEHTPALMA M MOKa3aTeNIHu Mpoliecca B PeaKkTope
(creneHb MpeBpaAICHMs], BBIXO MPOIYKTa, CEIEKTUBHOCTD Npolecca). OCHOBBI pacueTa Impolecca B
peakrope. ComnocraBieHne 3pQGEKTUBHOCTH IPOLIECCOB B PEAKTOPax, OMUCHIBAEMBIX MOJEIAMHU
U7€aIbHOIO CMELICHUS U BHITECHEHUSI.

Heunszorepmuueckue nporeccbl B XMMUYECKUX peakTopax. OpraHusanys TEIUIOBBIX IOTOKOB
U PEeXUMOB B XMMHUYECKHMX peakTopax. PacnpeneneHue teMmieparypbl, KOHLEHTPALMi U CTEIEHU
IIPEBPAILEHNUS B PEAKTOPE B PEKHMMaxX UACATBHOTO CMEIIEHUS U BBITECHEHMs], aluabaTHUYECKOM U C
TeriooOMeHoM. CBsi3p TemmepaTypbl M CTEIEHH IIpeBpallleHuss B aAnabaTH4ecKOM Ipolecce.
ComnocraBiieHHE ¢ U30TEPMUUYECKUM PEKUMOM. UHCI0 U yCTOWYMBOCTH CTAl[MOHAPHBIX PEKHUMOB B
pEeaKToOpax UAeaJIbHOTO CMEILIECHHMS.

2.4. IIpOoMBIIIJICHHBIE XUMUYECKHUE PEAKTOPBHI.
Ha xoHKpeTHBIX mpHuMepax MpPEeIMETHO pPACCMaTPHUBAIOTCS MPOMBIIUICHHBIE PEaKTOpPhl JUIs
MIPOBEJICHUSI MPOILECCOB TOMOTECHHBIX, TI'€TEPOTr€HHBIX M KATAIUTUYECKUX - THUIIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHKU U OCOOCHHOCTH peXHUMa, 0071acTU UCTIOIB30BaHUSI.

Monayne 3. XuMuueckoe mMpou3BOACTBO, Kak XUMHUKO-TexHoJorndeckas cucrema (XTC).

3.1. CtpykTypa 1 OnucaHue XUMHUKO-TEXHOJIOTUUECKON CUCTEMBI.

XHUMHYECKOE TPOM3BOACTBO KaK XUMHKO-TexHosorumueckas cucrema (XTC). IlonsTtue
cucteMbl 1 XTC. CocraB XTC: aneMeHThI, CBs3H, nojicucteMbl. DaemeHThl XTC, knaccuduxamms
Mo BHUAY TMPOIECCOB U Ha3Ha4deHHIo. TexHonormdeckue cBsi3u dneMeHToB XTC (moTokm).
[locnenoBarenpHasi, mapajuieNbHas, pa3BeTBICHHAs, TOCIEN0BaTeNbHO-00BOIHAs  (Oaiimac),
oOpatHast (pelMKII) TEXHOJIOTUYECKUE CBSA3U. VX cXeMbl 1 Ha3HauYeHUE.

Onucanune XTC. Bunsl mozaeneit XTC - onmcarensHble u rpaduueckue. OnucaTelbHbIe
MOJIENH - XUMHUYecKasi cXxeMa U MaTeMarudeckas Mojienb. [ paguueckue Moaenu - GyHKIMOHAIbHAS,
TEXHOJIOTHYECKas, CTPYKTypHas W JApyrue (crmenuaibHbie) cxeMbl. Ha3HaueHue, mpHMEHEHHE U
B3aUMOCBSI3b MOJIEJIEH.

3.2. Anaim3 XTC.

Ilonstne, 3amaum u pesynbrarel aHanu3a XTC - cocrosHue XTC, maTepuanbHbId U
TEIUIOBOM OaJaHChl, MOKa3aTeNId XUMUYECKOTO MPOU3BOJICTBA.



CpoiictBa XTC kak cHCTEMBI: B3aUMOCBSI3aHHOCTb PEXUMOB 3JIEMEHTOB, pa3jinyue
ONTUMAJIBHOCTU DJIEMEHTAa OJUHOYHOIO U B CHCTEME, YCTOMYMBOCTP M CYLIECTBOBAaHUE
CTallMOHAPHBIX PEXKUMOB U JP.

MarepuanbHbIi U TEIUIOBOM OanaHChl. MeTOMKa COCTAaBICHHUS U pacueTa MaTepUaIbHBIX U
terioBbIx O6anancoB XTC u ee moacucrem. OCOOCHHOCTH pacyeTa 0aJaHCOB B CXEMaxX C PEIUKIIOM.
®dopmbl TpeicTaBiieHus 0amaHCcoB (TaOIUIIbI, TUarpaMMBbl U Jp.).

MarepuanbHblii 6anmaHc UIT MacCOOOMEHHBIX M PEaKIIMOHHBIX 3JIEMEHTOB. Vcmosib30BaHme
CTEeXHMOMETPUYECKUX, TEPMOJMHAMHYECKMX W  MeX(}a3HpIX  OalaHCOBBIX  COOTHOIICHHUH.
CrexroMeTpUUecKUe COOTHOLIEHHS U UX pa3HOBUAHOCTH. CTENeHb HUCIOJIb30BAHUS ChIPbEBBIX
pecypcoB.

OHTaNbIUIHBIN, 3HEPreTUYeCcKUil (M0 MOJHOM SHEpruu) M SKCEePreTHUeCKUi OallaHChl U
KIIJI. Ix conocraBienue u ucroiab3oBanue B ananuze X1C.

3.3. Cunres XTC.

[Tonsarue u 3amaun cunTe3a (moctpoenus) XTC. OcunoBubie dTansl pazpadotku XTC. Pois
MaTeMaTHYECKUX U 3BPUCTUUYECKHX METOJIOB.

OcHoBHble KoHuenuuu 1pu cuHTe3e XTC: mNOoJHOE UCHOJIb30BAHUE CHIPHEBBIX U
SHEPreTHUECKUX PECYpPCOB, MUHUMM3AIMSI OTX0JI0B, ONITUMAIbHOE HCIIOJIb30BaHUE anmaparypbl. Mx
coJiep’kaHue U crnocoObl peanuszanyy. KomMOuHNpoBaHHBIE TPOU3BOJICTBA, COBMEIIEHHBIE MPOIIECCHI,
BTOPUYHBIE SHEPTETHUECKHUE PECYPCHI, SHEPrOTEXHOJIOTUYECKHE CHCTEeMBI, nepecTpanBaeMbie XTC,
3aMKHYTbIE, MaJOOTXOAHbIE IPOU3BO/ICTBA - UX MOHSTHSI, 0OCOOEHHOCTH U IPUMEHEHHE.

OaHOPOIHBIE TEXHOJOTHYECKHUE CXEMbl: CHUCTEMa PEeKYINepaTUBHOIO TEMJI000MEHa, CucTeMa
pasnesieHuss MHOTOKOMIIOHEHTHOH cMecH, cucreMa peakTopoB. OCHOBBI IOCTPOCHHS HX
ONTUMAIBHOM CTPYKTYpPBI

Mooynw 4. [Ipomviuinentvie xumuueckue npouzeo0Ccmaed.

XWMHYECKHE TPOM3BOJCTBA PACCMATPUBAIOTCS TMPEIMETHO KaK pealu3anus H3y4eHHBIX
TEOPETHUYECKUX OCHOB XHMHUKO-TEXHOJOTHYECKUX TMporeccoB U XTC, KOHUENIUH MOCTPOCHUS
BeicOKOA(PexTuBHONM XTC. OCHOBHOM akIEHT JenaeTcd Ha (PU3UKO-XUMHUYECKHE OCHOBBI
KOHIICTIIIMH TTOCTPOCHHS TEXHOJOTHYECKON CXEeMBI TPOU3BOJCTBA M €ro mojcucteM. [Ipon3BoacTBo
cepHoil kucinoTel. [IpowsBoacTBo ammuaka. I[Ipow3BOACTBO a30THOM KHCHIOTHL IIpon3BoaACTBO
CTUpOJIA.

Monaynb 5. CoBpeMeHHbIE TEHJCHIIMHA B PA3BUTUH XUMUUECKON TEXHOJIOTHUH.

Tekymiee cOCTOSTHUE XUMHUYECKOW MPOMBIIIICHHOCTH B MHPE M TEHICHIIMU €€ Pa3BHUTHUS.
[lepcriekTUBHBIE MCTOYHWKH CBIpbS W SHeprud. Kiactepuszanus XUMUYECKOW MPOMBIIIJICHHOCTH.
CoBwMmereHHbIe TIpoliecchl. [ 'nOkue u nmepecTpanBaeMble TEXHOJOTHYECKHE cXeMbl. HOBbIE XMMHUKO-
TEXHOJIOTHYECKHE MPOIIECCHI U CIIOCOOBI MOMyYeHHs MpoayKToB. HanoTexHomorus.

5. O0beM y4eOHOH TUCHHUIIIMHBI

. B 3aueTHBIX B akanewm.
Buabl yueonoii padorsi (VI cemectp) e MHALIAX yacax
O0mas TPyI0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIAHY 7 252
AyIUTOpPHBIE 3aHATHS: 2,22 80
Jlexuun (Jlek) 0,89 32
Cemunapckue 3ausatus (Cem) 0,89 32
JIaGopatopusie 3ansaTus (JIad) 0,44 16
CamocrositesbHas padora (CP): 3,78 136
Bua koHTpOJIA: IK3aMeH 1,00 36

AHHOTa U padoyeil NPOrpaMmMbl JUCHUIIIHHBI



«Cucrembl ynpasJieHHs] XMMHKO-TeXHOJI0rH4eckumu nponeccammn» (b1.6.19)

1.Ieab AMCHUIUIMHBI: 1aTh 0a30BbIE 3HAHMSA MO TEOPHUH CUCTEM YIIPABICHHUS XUMHUKO-
texHosnorndeckumi npoueccamu (CY XTII), npuButh HaBblku U yMeHHE aHanu3a cBoiicTB XTII kax
00BEKTOB yIPABICHHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUYECKUX CPEJICTB YIIPABICHHUS.

2.B pe3yibTaTe H3y4eHUs] IHCHUILUIMHBI 00y4yaolmiics Mo mporpaMmMe dakajiaBpuara
JO0JIKEeH OBJIA/leTh CJAeAYIIMMI KOMIIeTeHIHAMU:

- BJIQJICHUEM OCHOBHBIMHU METOJIaMH, CIIOCOOAMU U CpPEICTBAMH IOJIYYEHMsI, XpaHEHUS,
nepepaboTkn HH(OpMAMK, HABBIKAMHA paOOTHI C KOMITBIOTEPOM KakK CPEICTBOM YIIPABICHUS
undopmarmeit (OI1K-5);

- COCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTUYECKHIA TPOIIECC B COOTBETCTBUH
C perjaMeHTOM M HCHOJIb30BaTh TEXHUYECKHE CPEACTBA JJIS MU3MEPEHHs OCHOBHBIX I1apaMeTpOB
TEXHOJOTMYECKOTO MpoIiecca, CBOMCTB chipbs 1 mpoaykiuu (ITK-1);

- CIIOCOOHOCTBIO BBISIBJISITH M YCTPAHATh OTKJIOHEHUS OT PEXUMOB PabOThI TEXHOJOTHYECKOIO
000pyI0BaHUS U MapaMeTPOB TexHoIorndeckoro mpouecca (IMK-11).

3.B pe3yJabTaTe 0CBOCHHS JMCHUIIIMHBI 00yYalOIMIiCs T0IKeH:

3HATh: OCHOBHbIE TIIOHSATHS TEOPUU YIPABIEHUS; CTAaTUYECKHME W JIMHAMUYECKUE
XapaKTEepUCTUKN 0OBEKTOB yIpaBieHHsl; OCHOBHbIE BUAbl CAY U 3aKOHBI perylvpoBaHus; TUIIOBbIE
CAY B XUMHYECKOM NPOMBIIUICHHOCTH; METOABl M CpPEACTBA M3MEPEHHUS] OCHOBHBIX
TEXHOJOTMYECKUX IMapaMeTpoB; YCTOMYMBOCTH CAY; OCHOBHBIE MOHATHS O HeduHEHHbIX CAY,
peNelHbIX cucTeMax, JOTMUECKUX aJlTOpUTMax yIpaBiIeHUs], aJallTUBHBIX U ONTHUMAaJIbHBIX CUCTEMaX
YIPABJICHUS;

yMeTb: OIpeNeisiTh OCHOBHBIE CTATHUYECKHME U JUHAMUYECKHE XapaKTepUCTUKU OOBEKTOB
yIpaBieHUs; BBIOUPATh PALMOHAIBHYIO CHUCTEMY PEryJIUpOBAaHUS TEXHOJIOTMYECKOro IpoIlecca;
olleHNBaTh ycToMunBOCTh CAY; BEIOMpPATh KOHKPETHBIC THUITBI PUOOPOB It tuarHocTuku X 111,

BJIA/IeTh: METOJaMU TEOPUM ABTOMATUYECKOIO PEryJIMpPOBaHUs, OPraHU3alMM U pacdéra
CUCTEM ONTUMAJIBHOTO YIPAaBJICHUS MPOLIECCAMU XUMHYECKOW TEXHOJIOTHH 3aLIUThI OT KOPPO3HUH.

4.Kpartkoe coaepxxanue JUCHUIIIHHBI

Moayisb 1. OcHOBHBIC IOHATHA YIPABJCHUSI XUMMHKO-TEXHOJOTHYECKMMH MPOLECCAMM.
3HaueHHEe AaBTOMATUYECKOTO VIPABICHUS s Pa3BUTHS XUMHYECKON MPOMBIIUICHHOCTH.
Oco0OeHHOCTH YIpaBlIEHUS XUMUYECKUM MPEANPUATHEM U XUMHUKO-TEXHOJIOTHUYECKUM IMPOILECCOM.
Texuuko-skoHOMUYECKH APPEKT BHEAPEHHs] aBTOMATU3HPOBAHHBIX CUCTEM YIpaBiieHus. Poib
CUCTeM yIpaBjieHHss B oOecnedeHud O€30MacCHOCTH XHWMUYECKOTO IMPOU3BOJCTBA U OXPAHBI
okpyxarouieid cpensl. OCHOBHbIE TEpMUHBI M onpezaeseHus. Mepapxus ynpasinenus. OCHOBHbIE
NpUHIUIEI yripaBieHus. Kinaccudukanus cucrem ynpapneHuss OyHkinoHanbHas cTpykrypa CAY.
[TokazaTenu kayecTBa yrnpaBJCHUS.

Mopyas 2. OCHOBBI TeOPHH ABTOMATHYECKOI'0 YIIPABJICHHUS.

Maremaruueckue moxaenu CAY. Jlunamuueckue xapakrepuctukun CAY. Hcnosb3oBaHue
ONEPALIMOHHOTO ucuucienus ains aHanusza CAY. TumnoBble IMHaMH4YECKUE 3BEHbs. BpemeHHble U
YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAICHTHBIE MIPEOOPa30BaAHUS CTPYKTYPHBIX CXEM. Y CTONYHUBOCTh
muHeitHpix CAY ¢ oOpatHoii cBs3plo. Kiaccudukanuss M OCHOBHBIE CBOMCTBA OOBEKTOB
ympaByieHUs. MeToapl omnpeAeNeHuss CBOWCTB 00BEKTOB yrpaBiieHUs. (OCHOBHBIE 3aKOHBI
peryaupoBaHus. PeryasTopsl Ha OCHOBE HCKYCCTBEHHBIX HEHpoOHHBIX cered. LludpoBbie u
poOacTHbIe CUCTEMBI yIpaBiieHUs. BbpIOOp 3aKkOoHa PErylMpOBaHUS U OMNpelesieHHe ONTHMAbHBIX
[IapaMeTPOB HACTPOUKH NPOMBIIIJIEHHBIX PETYIATOPOB.

Mopayabs 3. HM3MepeHHe TeXHOJOIHYeCKHX IApPaMeTPOB XMMHMKO-TEXHOJIOTHYECKOIro
npouecca.

l'ocynapcTBeHHass cucTeMa MPOMBIIUIEHHBIX TNPUOOPOB W CPEICTB ABTOMATH3AIMH.
OCHOBHBIE TEPMHHBI U ONpeaeNeHUs] MEeTpoJoTul. MeTo bl n3Mepenuil. CpelncTBa U3MEpPUTEIbHOM
TEXHUKH, WX CTaTHUECKHEe M JUHaMudeckue cBoictBa. Ilorpemmnoctu usmepenuil. CrocoObl
nepeaayn uHpopManuu Ha paccrosHue. OpraHu3anus JUCTaHUMOHHOW jaumarHoctuku XTIL



N3mepeHue OCHOBHBIX TEXHOJIOIMYECKMX I1apaMETPOB: JAABJICHUS, TEMIIEpAaTypbl, pacxoja u
KOJIMYECTBA, YPOBHS JKUIKOCTH M CHITYYMX MAaTEpUANIOB, COCTaBa M (PU3UKO-XMMHUYECKHX CBOMCTB
BEILIECTB.

Moayab 4. OCHOBBI NPOECKTHPOBAHUSI ABTOMATHYECKHX CHCTEM YIPABJICHMS XHMHKO-
TeXHOJIOTH4YeCKHMH NPOLeccaMH.

Ocob6ennoctu ynpasienuss XTII. PerynupoBaHre OCHOBHBIX TEXHOJIOTUYECKHUX MapaMeTpOB:
pacxona, naBieHus, Ttemmeparypbl, ypoBHsA, PH. Texuuueckue cpenctBa CAY. OcHOBHbIE
Pa3HOBUIHOCTU YIIPABJISIIOIIMX YCTPOMCTB. THIBI, XapaKTEPUCTUKU U PACUET HCIOJHUTEIbHBIX
MEXaHU3MOB M PETyIupyomux opraHoB. OdopmiieHHe MPOEKTHOTO 3aJaHHs Ha aBTOMAaTH3AIHIO
TEXHOJIOTHYECKOI0 Ipoliecca. BpiOop Touek M3MEpeHus, KOHTPOJIS, YIPaBISEMbIX IapaMeTpoOB U
yHOpaBisoMUX Bo3aeHcTBUN. CTaHAApThl M YCIIOBHbIE 0003HAYEHUS JJIS1 TEXHOJOTUYECKHX CXEM.
OcHoBuble cBeaeHus 006 ACY TII B xumumueckoit mnpomsinuieHHOCTH. [Ipumeper ACY TII B
XUMHUYECKON MPOMBIIUIEHHOCTH. OCHOBHBIE BbIBOABI MO Kypcy. CoBpeMEHHbIE TEHJIEHIMH B
pazButuu CY XTII.

5.00b€éM yueOHOM TMCUMIIINHBI

O0BeM
Bujt yuebHoii paboThI B 3aueTrHBIX B axamemmueckux
CAMHHUIAX yacax

OO0uiasi Tpy10€eMKOCTb AN CIIUTIJIMHbI 5 180
1o y4ueOHOMY IJIAHY

KonTakTHasi padora: 1,33 48
Jlexuunu (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (113) 0 0
JlabopaTtopusie 3ausatust (JI3) 0,44 16
CamocrositesibHas padora (CP): 2,67 96
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTLTMHBI 2,67 96
Bua utoroBoro KOHTpoJisi: 3xk3amMeH (IK) 1 36

AHHOTANUA padoyeid MPOrpaMMbl TUCUUILIHHBI

«OCHOBBI 3KOHOMMKH M ynipaBjeHus npoussoacrsom»b1.B.0O/1.1

1.Henp AMCHMIVIMHBI -  SIBJISIETCS IOJYyYEHHE CUCTEMbl 3HAHUH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSAX (PYHKIIMOHUPOBAHUS MPOMBIILIICHHOTO MPOU3BOJCTBA B CUCTEME HAIIMOHAIBHOM
SKOHOMHKH, O0OydyeHHEe SKOHOMHUYECKOMY MBIIUICHUIO U HCIOJIb30BAHUIO TMOJTYYEHHBIX 3HAHUI B
MPAKTUYECKON JeSITENbHOCTH.

2.3a1a9u AUMCHUILINHDBI:

- npuoOpeTeHHue CTyIEHTaMH TEOPETUYECKUX 3HAHHM [0 SKOHOMHUKE MPEINpUSTUS U
MPAKTUYECKOTO HCIIOJb30BAHUA HX B YIPABICHUM XUMHUYECKHM MPOU3BOJCTBOM; MOJIy4EeHUE
NPUKIAIHBIX 3HAHUW B O0MacTH pa3BUTUA (GOPM U METOJOB SKOHOMHYECKOTO YIpPaBICHUS
MPEANpPUITHEM B YCIOBUSX PHIHOYHON SKOHOMHKH; OBIAJICHUE CTYJACHTaMHU OCHOBHBIMH METOJIaMU
pelieHus 3aJad YOpaBleHUS MPOU3BOJICTBOM, B TOM YHCIE Ha MPEANPUATUIX XUMHYECKON
MIPOMBIIIIJIEHHOCTH; TOJYyYeHHE 3HAHUNW KOHKPETHBIX MPHUEMOB MO OOECHEYEHHI0 W TOBBIINICHUIO
3bGEeKTUBHOCTH  YIPABICHYECKOW  JEATENbHOCTH  KOMIAHMM,  BKIIOYas  XUMHUYECKYIO
MIPOMBIIITIECHHOCTb.

BhInyCKHHK, OCBOMBIIHI TUCIUILIMHY, JOJKEH 001a/1aTh CIEIYIOIMUMUA KOMIETECHIHSIMHU:

Oowekynomypuoimu:

- CIIOCOOHOCTh HCIMOJB30BaTh 3HAHUS OCHOB OSKOHOMHKH B PAa3IMYHBIX cdepax
xusHenesTenpHoctu (OK-3).

Ilpogpeccuonanvnvimu:



- CMOCOOHOCTh  AQHAIM3MPOBATH  TEXHUYECKYI0  JOKyMEHTAalMI0,  TOJI0UpaTh
00opynoBaHUE, TOTOBUTH 3asBKU Ha proOpeTeHne u peMoHT obopynoBanus (I1K-9).

B pesynbrate u3y4eHus: AUCHUILUIMHBI CTYICHT TOJDKEH

3namo:

— OCHOBBI ’KOHOMHKH B PA3JIMYHBIX c(pepax KU3HEACITeITbHOCTH;

— HOPMATHBHBIC MTPABOBBIC AKTHI, PETIIAMEHTHPYIOIIUE IESITEILHOCTD MPEAPUSITHS;

— MeTOJbI pa3pabOTKH OTIEPATUBHBIX M MTPOU3BOJICTBCHHBIX IJIAHOB;

— METOJBI ¥ CIOCOOBI OTIATHI TPYAA;

Ymemo:

— COCTaBJISATH 3asBKH Ha 000PYIOBAHHE;

— COCTaBJISITH OTYETHI IO BHITIOJTHEHUIO TEXHUYECKHUX 3aaHUH;

— COCTaBIISITh TEXHUYECKYIO JIOKYMEHTAIIHIO;

— OpraHu3oBaTh paboTy KOJUIEKTHBA B YCIOBHSX JCHCTBYIOMIETO MTPOU3BOICTBA;
TOTOBHTh WCXOJHBIE JAHHBIE JUII BBIOOpa W OOOCHOBAaHUS HAyYHO-TEXHUYECKUX U
OpraHU3aIMOHHBIX PEIIEHU Ha OCHOBE SKOHOMHYECKOTO aHAIIN3a;

— pa3pabaTeiBaTh  OTEpaTHBHbIE IUIAHBI  PabOT  TMEPBUYHBIX  MPOU3BOACTBEHHBIX
MOJIpa3IeJICHHI;

Bnaoemuw:

— MeToJaMH ¥ HWHCTPYMEHTaMH TIPOBEJCHHWsS JKOHOMHYECKOTO aHajlu3a 3arpar |
Pe3yIbTATOB AEATEILHOCTH MPOU3BOACTBEHHBIX MOIPA3/ICICHUH;

— WHCTPYMEHTaMH IUIAHUPOBAHUS ¥ BBHIMIOJHEHUS MEPOINPHATHH 10 TPOU3BOJACTBY
IPOJKLIHH;

— OCHOBaMM SKOHOMMUYECKHX 3HAHUH B Pa3JINYHBIX cepax )KU3HEAEITETbHOCTH.

3.Kpartkoe conepxxanue JTUCUMIITHHBI

Monayas 1. BBenenue. OCHOBBI PHIHOYHOH IKOHOMHUKH

1.1 Jxonomuueckue nompednocmu, onaza u pecypcol. IKOHOMUUECKUE CUCHIEMbl U UX
cyugnocms. OOIIECTBEHHOE MPOM3BOJACTBO M 3KOHOMHYECKHE OTHOIIeHUsA. [Ipom3BojcTBeHHBIE
BO3MOXHOCTH 00IlleCTBA U AKOHOMHUYECKUI BbIOOp. KpuBas mpou3BOJACTBEHHBIX BO3MO>KHOCTEI.
3akoH yOBIBAIOIICH MPEAETbHON MOJIE3HOCTUM. TUIBI B MOJIETTH YKOHOMHYECKHX CHCTEM. DJIEMEHT
SKOHOMMYECKO cucteMbl. TpaaunnoHHas 3koHOMHYeckass cuctema. COOCTBEHHOCTb: (OPMBI U
MyTU UX peoOpa3zoBaHUsl.

1.2 Pvinounwiit mexanusm cnpoca u npeonoxcenusn. CoeepuieHHas u Heco8epUICHHAA
KouKypenyuu. ToBapHbIA (PPIHOYHBIN) THUIT OOIIECTBEHHOTO MPOU3BOACTBa. CYIIHOCTh M YCIOBHUS
BO3HHMKHOBEHHUS pBhIHKA. Buabl ppIHKOB U UX CTpykrypa. DyHKIMK peiHka. ToBap u ero cBoiicTBa.
Crnpoc u mpenoxxeHue Ha pbiHKe. [lOHSATHE «IACTHUHOCTBY. OJIACTMYHOCTH CIpoca U
MpeioKeHus1, ToueuHas u ayropas. CoBepllieHHAs U HECOBEpIICHHAs] KOHKYPEHIIMH .MOHOMOMHSL.
Maxkcumu3zanusi npuObLUIM MOHOTIOUCTOM. OJIUTOMOIHS.

1.3 Ilonamue nayuoHanbHoil IKOHOMUKU, OCHOBHbIE MAKPOIKOHOMUYECKUE NOKA3AMElU.
[ToHsATHS COBOKYIHOTO CIpOCa W COBOKYIMHOTO TMPEIJIOKEHHUS, (DaKTOPhI, BIMSIONIME Ha HX
u3Mmenenus. [lorpebaenust u coepexeHus. JKOHOMUYECKHd kpyroodopot. [IponszBoacTBo, oOMeH u
pacnpenenenue. [lorpebnenue, coepexeHre, UHBECTUIIMH TOBAPOB U YCIIYT.

1.4 @unancosas cucmema u Quuancosas noaumuka obuwjecmea. 1'ocynapCTBEHHBIN
OIO/KET ¥ TOCYAapCTBEHHBIN noaT. Hanoru u Hanorosast cucrema.

MoayJb 2. JKOHOMHYECKHE OCHOBBI YIIPABJICHHUSI IPOU3BOICTBOM

2.1 Ilpeonpusamue Kak cydveKm pvlHOUHO20 X03A1CMEd. DKOHOMUYECKHUE 3aKOHBI U
O0COOCHHOCTH WX MPOSIBICHUS HA MIPeANpHUsITHH. PoJb cienuanucTa XuMU4ecKO MPOMBITILIEHHOCTH.
[Ipenmpusitie B cucTeMe pPHLIHOYHOW OSKOHOMHKHU. [Ipeampusitue — Kak CyOBEKT M OOBEKT
MpEeNNPUHIUMATEIECKON  JESITeNbHOCTA.  3aKOHOJaTenbHas  0a3a  MpeAnpUHUMATENbCKON



nesitenbHOCTH. HopMaTUBHO-TIpaBOBBIE aKThl, PErIAMEHTUPYIOLIUE ACSTEIbHOCTh MPEIIPUSITHS.
Opranu3annoHHO-TIPaBOBbIE (HOPMBI TIPS ATPUHUMATEIBCKON IEATETPHOCTA U KPUTEPUH MX BBIOOPA.
®opmbl cOOCTBEHHOCTH. BHEITHSS ¥ BHYTPEHHSIS Cpelia IPEIIPUSITHS.

2.2 Mamepuanvno-mexnuueckana 6aza npouzeoocmea. CplpbeBasi U  TOIUTUBHO-
JHepreTuyeckass 0a3a  XMMHYECKMX  TNPOM3BOJCTB.  IIpoW3BOACTBEHHAss  mporpamMma |
IIPOM3BOJICTBEHHAs! MOIIHOCTh NpeAanpuatus. KauecTBoO M KOHKYPEHTOCIOCOOHOCTh HPOIYKLIHH.
DKoHOMHYECKOE 000CHOBaHME BHIOOpA ChIphs M TOIUIMBA. PecypcocOepexkeHne. AIbTEepHATUBHbBIE
HCTOYHUK ChIpbs U 3Hepruu. Opranuzanus CKIaJCKoro Xo3siicTaa.

2.3 Mamepuanvno-mexnuueckue pecypcol npeonpusamus. OCHOBHbIE IIPOU3BOJICTBEHHbIE
(GOHIBI XUMUYECCKUX TPEIIPHUITHIA: MOHATHE, KIIaCCUPUKAIUA U CTPyKTypa. [loHATHE U CTPYKTypa
OCHOBHBIX cpelcTB. O1leHKa OCHOBHBIX cpeAcTB. MeTo/ bl OIleHKH OCHOBHBIX (oHI0B. [lokazarenu
HCI0JIb30BAHUS OCHOBHBIX NPOMU3BOICTBEHHBIX (POHIOB. MI3HOC M aMOpTH3aIUsl OCHOBHBIX (JOHJIOB.
Onenka 3 peKTUBHOCTH MCTIOIb30BaHMsI OCHOBHBIX TPOU3BOICTBEHHBIX (OHI0B. Bocripon3BoacTBo
OCHOBHBIX cpesicTB. OOOpOTHBIE CpeACTBa NPEANPUATHUS: TIOHITHE, COCTaB U CTPYKTypa. McTrouHuku
dbopmupoBaHusi 000pOTHBIX cpeacTtB. OOopaunBaeMOCTh OOOPOTHBIX CpEICTB. MaTepuaabHbie
3amackl Ha npeanpusaTiuy. OnpeneneHre NoTpeOHOCTH B 000POTHBIX CPEACTBAX.

2.4 Tpyooewie pecypcot npeonpuamus. Ilepconan npeanpusaTus U ero cTpykrypa. OCHOBBI
OpraHM3aluy TpyJaa Ha Opeanpuatud. DPQPEeKTUBHOCTb MCIIOJIb30BAHUS IEpCOHaia W paboyero
BpemeHH. [IpousBoauTenbHOCTh Tpyna U ominata Tpynaa. OpraHuzanus 3apaOOTHOM IUIaThl Ha
npennpusitu.  CoctaB M CTPYKTypa  IPOMBIIIJIEHHO-IIPOU3BOJACTBEHHOTO  IE€pPCOHAlA.
[IpousBouTENHLHOCTh TPyJQ: TMOHATHE, MOKAa3aTeIWM W METOJbl M3MepeHus. MHauBuayanpHas u
0011ecTBeHHAS TIPOM3BOIUTEILHOCT Tpyaa. Pe3epBrl U (PaKTOPHI MOBBIIEHUS TPOU3BOIUTETHFHOCTH
Tpyaa. opmbl, CUCTEMBI U pa3Mep OIUIAThI TPYAA Ha MPEIIPUSITHH.

Moayab 3. TeXHMKO0-9KOHOMMYECKH AaHAJIM3 HHIKEHEPHBIX pPeleHn i

3.1 /loxo0bt u pacxoovt Ha npouze00CmMeE0, U peaniu3ayuio NPooOyKUuu RnpPeonpusmusl.
WN3nepxku  mpoW3BOACTBA MPOAYKIMH  (C€OECTOMMOCTH), TPHUOBLIb, PEHTAOCIBHOCTH |
neHooOpazoBanue. [loHsTHe 3aTpaThl Ha MPOU3BOJACTBO M  pEATU3aLUI0  MPOAYKIUU
(cebecroumocTs). Bunbl u 3HaueHue knaccudukanuu 3arpat. CTpyKTypa 3aTpaTt Ha MPOU3BOJICTBO U
peanmzanuio npoaykuuu. OcoOeHHOCTHM pacuera 3arpaT Ha MPOU3BOJCTBO U PeaU3alUIo
MPOJYKIIMA B KOMIUIEKCHBIX MPpou3BoAcTBaX. OCHOBHBIE MYTH CHIKEHHUS 3aTpaT Ha MPOU3BOACTBO
nponykuuu. [oxoapr mpenmpusitua. [loHsTHe npuObUIM M J0XOAA MPEANPUSATHS, METOIbl UX
pacuera. PenrtabenpHOCTh, €€ BUIBI M METOAbl pacyera. [lyTM NOBBILIEHUS MNPUOBUIA H
peHTa0eNbHOCTH Ha NPEAIPUATHUSX.

3.2 Ilenooobpazosanue u wuenoeaa noaumuxa. lleHa Ha TPOAYKIMIO W MPHUHIUIIBI
eHooOpazoBanua. Buasl neH. CTpykTypa LIeHBI, CUCTeMa IIeH. B3auMOCBS3M LIEH U HU3JIEpKEK.
IlenoBas nonutuka. PazpaboTka 1ieHOBOI cTpaTeruu.

3.3 Dunancoso-Kpeoumusle OMHOUIEHUA NPEONPUAMUIL U CUCHEMA HAT0200010MHCEHUA .
[Tonsitue, coctaB u cTpykTypa punancoB npennpuarusa. CynHOCTh, GYHKIMH U 33a4l (UHAHCOB
npennpusatus. CoOCTBeHHbIE M 3aeMHBbIE (PMHAHCOBBIE pecypchl. bajgaHCc M0XOIOB M PacXooB.
HanoroBass momutuka. IlpuHnumel HamorooOmoxenus. Hamorm u miatexu, yCTaHOBIICHHbBIE
3aKOHOJATETLCTBOM: BHJIbI, CTaBKH, OOBEKTHI HAJIOrOOOJIOKEHHUS W CPOKH YIIaThl Halora B
O0JDKET.

4.00beM yueOHOH AU CHUIIMHBI

Bun yae6HO# paboThI B 3ayerHbIX B akagem.
eIMHUIIaX qacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IUIaHY 4 144
AyIMTOpHBIEC 3aHATHS: 1 32
Jlexun 0,5 16
[IpakTuueckue 3aHATHS 0,5 16




CamocTosiTe1bHAsA padoTa: 3 108
CaMocCTOsTENTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 2 64
By utoroBoro KOHTpOJIS: SK3aMEH 1 32

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUIITIHHBI
«IIpaBoBenenne» (b1.B.0/1.2)

1. Heau AUCUMIINHBI:

—  OBJIAJICHUE OCHOBAMH MPABOBHIX 3HAHUN;

—  (¢opMUpOBaHHE MTPABOBOM KYJIbTYPhI aKTUBHOTO, 3aKOHOTIOCTYIITHOTO T'PaYKIaHHHA.

2. B pe3yabTaTe M3yYeHUs1 JUCHMUILIMHBI 0aKaJIaBP 10JKeH:

Obaaoams crnenyromuMu oOekyabTypHbIMU (OK) KoMneTeHuusIMu:

—  CIIOCOOHOCTHIO HCIIOJIB30BAaTh OCHOBBI TPABOBBIX 3HAHWM B pPa3auYHBIX cdepax
nestenpHOCTH (OK-4);

3uamo:

—  OCHOBBI POCCHUWCKOM MPaBOBON CHUCTEMBI U POCCHICKOTO 3aKOHOJATEJILCTBA, OCHOBBI
opranu3anu ¥ (GYHKIMOHUPOBAHUS  CyIE€OHBIX W  HHBIX  TMPABONPUMEHHUTEIBHBIX U
MPaBOOXPAHUTEIHHBIX OPTraHOB;

— TIpaBOBBIE W  HPABCTBEHHO-ITUYECKHE HOPMBI B chepe mpodeccnoHaIbHON
NEeSITENHHOCTH;

— TIpaBOBBIE HOPMBI, PETYIUPYIOIIME OTHOIICHHE YeIOBEeKa K YeJIOBEKYy, OOIIeCTBY,
OKpYKarollen cpee;

— TpaBa U 00S3aHHOCTH Ipak/IaHUHA;

—  OCHOBBI TPYJIOBOTO 3aKOHOIaTEIbCTBA;

—  OCHOBaMH XO35IMCTBEHHOTIO MPaBa.

—  TpaBOBbIE ACMEKTHI MPOPECCHOHATBHON AEATEIbHOCTH.

Ymems:

—  HCIOJb30BATh 3TUYECKHUE U MPABOBBIE HOPMBI, PETYIHPYIOLIME OTHOLICHHUE YEI0BEKA K
YeloBeKy, OOIIECTBY, OKpYKalolled cpele, HCIOJIb30BaTh IpaBa U CBOOOJBI 4YEIOBEKA H
rpakJaHuHa MpU pa3paboTKe COLUATbHBIX IPOEKTOB;

—  HCIOJb30BAaTh M COCTABJIATH HOPMATHUBHBIE U IPABOBBIE JOKYMEHTBI, OTHOCSIIUECS K
npodeccHoHaAbHON JeATeIbHOCTH, MNPEIINPUHUMATh HEOOXOJMMbIE Mepbl K BOCCTaHOBIJICHUIO
HapyLIEHHBIX I1PaB;

— peanu30BBIBaTH IMpaBa U CBOOOJBI YElIOBEKa M TpaKJaHWHA B pPa3jM4YHBIX cdepax
KU3ZHEACITEIbHOCTH;

—  J1aBaTh HPABCTBEHHYIO OLICHKY KOPPYINLHUOHHBIM IPOSIBICHUSIM.

Braoemy:

— TONyYeHHBIMH TMPABOBBIMU 3HAHUSMH B MNpoQeccCHOHAIbHON H HWHBIX cdepax
NEeSTENbHOCTH.

3. Kpartkoe cogep:xanue JUCHHUILUIUHBI:

[Tonarue u npusnaku rocyaapcrsa. @opmsl rocyaapersa. @ynkuuu rocyaapersa. [lonsrue u
npu3Haku 1npaBa. OCHOBHBIE NPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHATHE M BHBI MCTOUYHHKOB
npaBa. OnpeneneHre 3aKOHa U MOJI3aKOHHBIX aKTOB. J[elicTBME HOPMATHUBHBIX MPABOBBIX aKTOB BO
BpemeHu. OOpaTtHas cuia 3akoHa. [loHsATHE MPaBOBBIX HOpPM, UX CTpykTypa. Cucrema mpasa.
YactHoe u mybnuvHOE mpaBo. MaTepuanbHOe U TpolieccyalibHOe paBo. [IpaBooTHOIIEHHE: 0OBEKT,
CYyOBEKT M coJiepaHue npaBooTHomeHui. IOpuanueckue hakTol.

Konctutynus — ocHoBHoit 3akoH Poccuiickoit ®enepanuu. @enepatuBHoe ycTpoilcTBo PD.
CucreMa rocyJapcTBEHHBIX OpPraHOB M MpUHIMIT pa3zaeieHus piacteil B PD. [lonstue rpaxaaHcraa.
[Ipu3nanue, coOmOeHNE, 3alIUTa PABHBIX IMPaB JKEHIIMH U MY)KUYHH KaK OCHOBHas OOS3aHHOCTh
rocyAapcTBa.




[lonsTne m mpeaMeT aAMUHHUCTpaTHBHOTO mpaBa. OOmas xapakrepuctuka Konexca PD 06
aMUHUCTPATUBHBIX MPABOHAPYIICHUSIX. AJIMUHUCTPATUBHBIC MPABOHAPYIICHUS: TOHATHE U
MpU3HAKU. AJIMUHHCTPATUBHAs OTBETCTBEHHOCTb: MOHATHE W mpuHUMMNbL. [loHATHe, mpuU3HAKU U
BH/JIbI 3 IMUHUCTPATUBHBIX HAKA3aHUH.

[lonatue u mpeaMeT yroJIOBHOTO IpaBa. YTOJIOBHAs OTBETCTBEHHOCTH: MOHSITHE, OCHOBAHHUE
BO3HUKHOBeHMUsI. [loHsTHE MpecTymienus: npu3Haku, cTpykrypa. CoctaB npectyrmiienus. Coydyactue
B npectymiennn. OOCTOATENbCTBA, UCKITIOYAIOIIUE TPECTYMHOCTh JesiHus. [lonaTue, 1neam u BUIbI
HaKa3aHWH. YTO0JIOBHAs OTBETCTBEHHOCTh 3a COBEPIIECHUE NMPECTYIUIEHUH. YCIOBHOE OCYXKIECHHE,
OCBOOOK/ICHHE OT yroJIOBHOW OTBETCTBEHHOCTH. IIpenmMeT M 00BEKT KPUMUHAIUCTUKA. METOIbI U
3a/laul KpUMUHATHCTUKH. [loHATHE KpUMHHAIMCTHYCCKOH WaeHTU(UKamuu. OOBEKTHI W BUIBI
KpUMHHAIUCTHUECKOM uneHTuukanmu. KpuMmunamuctuyeckas TtexHuka. Kpummnanuctuueckas
TaKTHKA.

DKOJIOTHYECKOE TMPaBO: MOHATHE, MPEAMET METOJ M MCTOYHUKHU SKOJOTUYECKOro mpaBa PO.
[Tonatue, BUIBI W CTPYKTypa 5KOJIOTHYECKHX TPABOHAPYIICHUM, OTBETCTBEHHOCTh 3a WX
COBEpIICHHE.

[Tonsatue wundopmaruu. OTBETCTBEHHOCTh 3a HAPYIIEHHUE 3aKOHOJATEIhCTBA O 3aIUTE
napopmanuu. ['ocymapcTBeHHass TaliHa: TIOHATHE, 3alllMTa, TPABOBOE  PETYIMPOBAHHE
roCyIapCTBEHHOM, Ciy>keOHOU u mHOUM mHpopMmanuu. KoHnbuaeHmaapHas nHGOpMaIis: MOHITHE,
BHJIBI U 3aITUTA. 3alMTa IEPCOHATBHBIX TAHHBIX TPaKIaHUHA.

[TonsaTue, mpenMeT U METOI TPaXJaHCKOTO TpaBa. [loHsATHE rpakTaHCKOTO MPABOOTHOIIICHUS,
ero crenuduka. CTpyKTypa TpakIaHCKOTO IMpaBOOTHOIIEHHUs. [IpaBoieecrmocoOHOCTh CyOBEKTOB
TPaKJIAHCKOTO TPABOOTHOIICHHS. ['pakIaHe Kak CyOBEKTBhI TpakJIaHCKOTO TpaBa. Dusmdeckue u
IOpUAMYECKUE JIMIa: TOHSTUE, Npu3HaKku, Kilaccudukanus. FOpunnuyeckue ¢akrtel. IlpaBo
cooctBeHHocTt. [lonstne aBTOpckoro mpaBa. I[loHstue mareHTHOro mpaBa. IlloHsTHE
uHTeIueKTyasbHO cooctBeHHOCTH (MC) m uckmountensHoro mpaBa. Knaccuduxamus UWC.
Cucrema npaBoBOM OXpaHbl UHTEIUIEKTYaJIbHO COOCTBEHHOCTH, aBTOPCKHUX U MATEHTHBIX MPaB.

[Tonatne X03siCTBEHHOTO (MPEANPUHUMATEILCKOTO) TipaBa. I[IpeaMeT XO3sSMCTBEHHOTO
(mpeanpuHUMATENbCKOTO) TMpaBa, MPU3HAKHU, METOJbl MpaBoBOoro perynupoBaHus. llonsarue
XO3SIIICTBEHHOU U MPEANPUHUMATENbCKOM eI TeNIbHOCTH.

[IpaBoBOE perynupoBaHue CEMEHHBIX OTHOIICHHUN. 3aKIt0oueHre U npekpamieHue opaka. [Ipasa
U O00S3aHHOCTH pOAMTENeH W aeTeid. AnmuMeHTbl. DOpPMBI BOCIHUTAHMS JCTECH, OCTaBIIMXCA O3
MOTICYEHUS POAUTENCH.

[Ipenmer u meTon TpynoBOro mpasa. TpynoBoil JOTrOBOp: MOHSITHE, CTOPOHBI, COJCpPIKAHUE.
Pabouee Bpems. Bpems otnpixa. TpymoBbie ciopsl. JucnumuHa Tpyaa.

[lonsiTne u wucroku Koppynuuu. HopmartuBHOe omnpeneneHue Koppynuuu. [IpuuunHsl
pacnpocTpaneHuss koppynuuu. Hakasyemble u HeHakasyemble (QopMmbl Koppyniuu. CKpbIThIE
(matentHsie) dopMmbl  koppyniuu. Dopmbl  KOppyNUUU-TIpecTyrieHuss. DPOpMbl  KOPPYIIIHH-
npoctynka. @Dopmbl MOIUTHYECKON Koppyniuu. HopmaTuBHBIE TpaBOBbIE akThl B cdepe
NpoTUBOACUCTBUSL  Koppynuuu. DenepanbHbli  3akoH oT  25.12.2008 Ne 273-®3  «O
MIPOTUBOACHCTBUU KOPPYIILIUMY.

4. O0beM yueOHOM TUCHMILINHBI

Bunsl yueOHOM paboThI B 3agerHbIX B akagem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 3,0 108
AyIUTOpHBbIE 3aHATHS: 0,9 32
Jlexuun (JT) 0,45 16
[Ipaktuueckue 3ansarus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Buj koHTpoOJIS: 3a4eT / IK3aMeH 3a4yer




AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI
«Ixoaorus» (b1.B.O1.3.)

1. Heapr AucHUMIMHBL «OKOJOTHS» — CPOPMHUPOBATH y CTYASHTOB NPEJCTABICHUE O
COBPEMEHHBIX JKOJIOTHUECKUX MpobiIeMax, 0 (PU3MKO-XUMUYECKUX IpoIeccax, MPOTECKAIINX B
Pa3IMYHBIX KOMIIOHEHTAX OKPYXKAIOMIEH Cpebl U O CTENEHU aHTPOIIOTCHHOTO BO3JCHCTBUS HA ATH
MPOLIECCHI; BHIPA0OTATh Yy CTYACHTOB HABBIKM CHCTEMHOTO IOAXO0Ja K HM3YYCHHIO U DPEIICHHUIO
AKOJIOTHYECKHUX TPOOJIeM, BO3HUKIIUX B PE3yJIbTaTe MPOMBIILICHHO-X03IHCTBEHHON JIESATSIIBHOCTH
YeII0OBEKa, PAa3BHTh MBIIUICHUE, TO3BOJIIONISE MPABWILHO OIICHUBATH JIOKAIBHBIC W OTAAJICHHBIC
MOCJICJICTBUS IIPUHUMAEMBIX PEIICHUN [Tl OKPYKAIOIICH CPEJIbl M YSIOBEKA.

2. B pe3yabTaTte 0CBOEHUSI TUCHUTLINHBI 00YYAIOIIUICS TOI/KEH:

3HamMb:
o OCHOBHBIE 3aKOHBI OOIIIel SKOJIOTHH;

. 3aKOHOMEPHOCTH CTPOEHHUS U QYHKIIMOHUPOBAHUM OHOChEpHI;

o COBPEMEHHBIE IKOJIOTMUECKHE TPOOIIEMBI;

o OCHOBBI PallMOHATILHOTO MPUPOI0NOJIB30BAHUS;

J OCHOBHbBIE MPUHIMIIBI 3aIIUTHI IPUPOTHON CPEbl OT AHTPOMOTEHHBIX BO3JCHCTBUIA;

o CTpOEHHE OCHOBHBIX Teochep 3emiii U OCHOBHBIE (DU3UKO-XMMHUYECKHE TIPOLECCHI,

IMPOTECKAIOIINUE B HUX;

OCHOBHBIC IMMOHATHUA Y TPUHOHWIIBI KOHIETIIUH yCTOI\/II'-II/IBOF0 Pa3BUTHUA,

J OCHOBHBIE CBEJCHHS O TJIO0ATBHOW MpoOIieMaTHKe, TMPUPOJHBIX pecypcax, IUTaHETapHBIX
TpaHUIlaX, aHTPOMIOTEHHOM BO3JCHCTBUM HAa OKPYKAIOIIYIO CPEay, YIPAaBICHHUH KadeCTBOM
OKpYKalollen Cpeibl;

. TIPUHIIUIIBI 3€JICHON XUMHH,

yMmemb:

. MPUMCHATh TIOJYYCHHBIC 3HAHHWS i1 OICHKA COCTOSIHHS OKPYXAIOIIeH Cpeasl |
PaIMOHAIBLHOTO UCIIOJIB30BAHUS TPHPOJIHBIX PECYPCOB;

. HCII0JIb30BAaTh CETEBBIC KOMIIBIOTEPHBIC TEXHOJOTMHM M 0a3bl JAaHHBIX JUIS  PEHICHUS
KOHKPETHBIX 3KOJIOTHYECKHX TIPOOIIeM;

enaoemsn:

. MOHATUIHBIM ammapaToM B 00jacTH OOIIEH 3KOJOTHH, PalMOHAIBHOTO HCIOJIb30BaHUS

MIPUPOIHBIX PECYPCOB U 3aLIUTHI OKPY>KAIOILIEH CPeIbl.

W3ydyenne aucUUIIINHBI «DKOJIOTHUS» TMPHU TMOATOTOBKEe OakanaBpoB mo HampaBieHuto 18.03.01
«XUMHYECKasi TEXHOJIOT U HAIPaBIEHO Ha ((OPMUPOBAHUE CIIEIYIOMIUX KOMIIET CHITHIA.

. TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3MUECKON KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMHM  BEIIecTBAa Ui  I[OHUMAaHHS
OKpY’KaroIiero mupa u siieauii npupoast (OI1K-2);

. TFOTOBHOCTBIO KCIIOJIB30BAaTh 3HAHUS O CTPOCHUU BEUIECTBA, IPUPOJIE XUMHUYECKOMN CBSI3U B
Pa3IMYHBIX KJIAcCaX XMMHUUYECKUX COCAMHEHMH Ul MOHMMAaHMs CBOMCTB MaTepUaIOB U MEXaHU3Ma
XUMHYECKHX MPOIIECCOB, MPOTEKAIONINX B OKpyx)aromieM mupe (OITK-3).

3. KpaTkoe coaep:kaHue IUCHUILINHBI

BBeneHune, OCHOBHBIE NOHATHSI TUCLUIUINHEL.

MecTo AMCUUMIUIMHBI B CHCTEME OOLIEro M XMMHYECKOTO O00pa3oBaHMs. DKOJOIHMUECKOe
oOpa3oBaHue M oOpa3oBaHUE [UId YCTOMUMBOrO pa3BuTHA. OOLIECTBO M OKpYyXKarollas cpena.
IToHATHE YCTOWYMBOIO pa3BUTHS.

Moayas 1. OOGmue Bompocsl 3kojorud. buocdepa. buoskonorus. buocdepa u
YCTOMYUBOCTb.

1.1 OcHoBHBIE 3aKOHBI AKOJOTHH. bruoskonorus. Ilonarue 06 skocucremax. YCTOHUMBOCTD



sKocucTeM buocdepa, ee HIBOMONUS M YCTOMYMBOCTh. DKOCHCTEMBI 3eMJIM U YCTOWYHBOCTS.
OcHoBHble cBefeHUs: O miaHere 3emuist. OCHOBHBIC TMOHATUS HSKOJOTHMU. 3aKOHBI U TPUHITUIIBI
skosioruu. [loTOKM SHEpruu W BemecTBa B dKocucTeMax. OCHOBHBIE OMOTCOXMMHYECKUE ITHKIIBI
(kpyroBopoTsI BemecTB). LIUKIMYHOCTE TIpoIieccoB B Orochepe u yCTOHIHBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak 4acTh Onochepsl. Jlemorpaduueckue npooiemMsl
JlunaMuka 4YeJIOBEYECKOW MOMYJSIUU, POXKIAEMOCTh, CMEpPTHOCTh, BO3pPACTHAsl CTPYKTypa.
[TpoGneMbl COBpeMEHHOTO dTara pocTa YUCICHHOCTH HaceleHus. [ eorpaduueckoe pacupeeneHme
HaceneHus. PerynupoBanue HapoI0HACEICHHUS.

Monyas 2. Ctpoenue u coctaB reocdep 3emin. OCHOBHBIC (PH3UKO-XUMHUYECKUE MTPOIIECCHI,
MIPOTEKAOIINE B Teocdepax

2.1 Atmocdepa 3emn
Crpoenue atMochepsl, poiab POTOXUMUYECKUX peaklnil B (POPMHUPOBAHUH COCTaBa aTMOCQEPHI.
[TapuukoBsiii  3ddexr. [lapuukoBsie ra3el B arMmochepe. Kimmartudeckue mociencTBust
AQHTPOTIOTEHHOM JIeATETLHOCTH.

Pacnipenenenne xoHueHTpauuu o3oHa B atMocdepe. O30HOBBIN cinoi. [IpupoaHbiil nuki
o30Ha. CoBpeMEHHOE COCTOsIHME 030HOBOro ciosi. [lociencTBust paspylieHHus 030HOBOTO CIIOS
3emuu s yesnoBeka u ouocdeps! B 1ieroM. CtpatochepHbIii 030H U TPOMOCHEPHBI 030H: CXOICTBO
U pazmuuus. MEXIyHapOJHOE COTPYJAHHYECTBO B O0O0JacTH OTpaHUYEHWE TIPOU3BOJICTBA U
WCIIOJIb30BAaHUS 030HOPA3PYIIAONINX BEIIeCTB. MOHpeaTbCKUil IPOTOKOJI.

KucnoTtHeie 10X ¥ MpOTIECChl OKUCIIEHUS puMeceit B Tporniocepe. DOTOXUMUYECKUNA CMOT.

2.2. 'mapocdepa 3emin

Buaer Bonx Ha 3emute. [IpecHbie Boasl. ['uaponorndeckuii muki. [ 1o0anbHbBIE SKOJIOTHIECKUE
npoOnemsl Tuapocdepsl. [1aBHbIE KaTHOHBI M AHUOHBI MPHUPOAHBIX BOA. KHCIOTHO-OCHOBHOE
paBHOBecHe B IpHUpoaHBIX BoAax. lllenoynocts mpupogHbix Boa. OCHOBHBIE MPHUUYMHBI, 3Tamlbl U
MOCJIEJICTBUS 3aKHCIEHUSI IPUPOIHBIX BO0eMOB. OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIE MPOLIECCH] B
NpUPOIHBIX Bojgoemax. Crparudukanus TPUPOAHBIX BogoeMoB. I[lpomeccsl adTpodukammm
BOJI0eMOB. [Ipu4KHbBI ¥ TOCIEACTBUS.

2.3. Jlutocdepa 3emaun

3emHas kopa. [TouBa. CtpoeHue nouBeHHoro ciosi. CoctaB no4yB. OpraHM4ecKre BEIIECTBA B
nouse. PoJib KUBBIX OpraHu3MoB B (hOPMHUPOBAHUU TMOYBEHHOTO cJ0A. TspKesble MeTasulbl B MOYBE.
Herpananus nous. Boanas u BeTpoBast 3po3us 1MouB.

Moayab 3. AHTpONOreHHOE BO3JCHCTBHE HA OKPYXAIOUIYI0 CpeAy U paldoHaIbHOE
MIPUPO/IOIOIIE30BAHNE

3.1. Ilpuponmubie pecypcel. Ilonstne 00 oTXogax MPOU3BOACTBA M MNOTPEOJICHHUS.
MainootxoaHble 1 6€30TX0IHbIE TPOU3BOJICTBA.

3.2 TloHsTHe O MJIaHEeTapHBIX TpaHUIaX. AHTPOIOTEHHbIE BO3MYILEHUS OMOT€OXMMHUYECKHX
IUKIIOB a30Ta u ocopa. OCHOBHBIC TPUHLIUIIBI 3€JIEHON XUMUH.

MoayJas 4. YcroiiunBoe pa3BUTHE

[TonsiTre 06 ycToitunBOM pa3BUTHH. VlcTOpUs cTaHOBICHUS MOHATHS. BKiIaa oTeuecTBEHHBIX
yueHbiX. llemu yctoiiuuBoro paszsutuss OOH. MexayHapoqHoe COTPYIHHUYECTBO B 00JacTH
yCTOHYHMBOTO pa3BUTHA. [IpoMBIIITIEHHAs KOJOTHUS U 3eTieHast XUMUSL KaK HHCTPYMEHT 00ecTeueHus
YCTOMUYMBOTO pa3BUTHUS. DKOJIOTUUECKAS ITHUKA.

4. O0beM TUCHMIIIMHBI U BUABI y4eOHOi padoThl

B 3aueTHBIX B acrp. B akagem.
Bun yae6HOM paboThI
eIMHUIAX yacax yacax
OO0masi Tpy10eMKOCTh 1M CUUILIHHBI IO 3,0 81 G
y4eOHOMY IIaHy




AYyIUTOpPHBIE 3aHATHUS: 0,9 24,3 32
Jlexuuu (JIek) 0,45 12,15 16
[Ipaktuueckue 3ausarus (113) 0,45 12,15 16
CamocrositesibHas padora (CP): 2,1 56,7 76
CamocTosTenpHbIe Pa0OTHI C 3aIaHUSIMU 0,8 21,6 28
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 0,65 17,55 24
Jpyrue BUpl cCaMOCTOSATENBHON pabOThI 0,65 17,55 24
Buja koHTpoOJIA: 3a4eT - -

AHHOTaI U padoyeil NPOrpaMMbl TUCHHIJIMHBI
«HauveprartenbHas reomerpus» (b1.B.O/1.4)

Hucuunnuna «HaueprarenbHass reoMeTpusd» OTHOCUTCS K OJOKy 1BapHaTHUBHOW 4YacTH
00s3aTEeNbHBIX TUCIUIUINH.

Hensto wum3yuenus kypca «HauepraTenbHas reoMmeTpusi» SBIsSIeTCS  H300pa)keHUE
a0CTPaKTHBIX  MPOCTPAHCTBEHHBIX  MOJENECH  COCTOSAIIUX W3 KOMOWHAIMKA  TIPOCTEUIINX
reoMeTpruecKux (popM M HUX MPOEKIHM Ha TUIOCKOCTH, M 0OpaTHO MO M300pa)KEHUIO HA MJIOCKOCTH
MPEICTaBUTh 3aJaHHYI0 (POPMY B IPOCTPAHCTBE.

N3ydeHue kypca HauepTaTeIbHONW T€OMETPUU MTPU MOATOTOBKE 0aKaiaBpOB MO HANPABICHUIO
« TexHoNOrusi CHHTETMYECKUX OHOJOTUYECKH AaKTUBHBIX BEIIECTB, XUMHKO-(papManeBTUYECKHX
MpernapaToB U KOCMETHYECKHUX CPEICTBY CIIOCOOCTBYET MPUOOPETEHUIO CIETYIONINX KOMITIETEHLIUH.

1. ObmenpodeccuoHalbHbIE:

- TOTOBHOCTb MCIOJIb30BaThb 3HAaHUSA O CTPOCHUM BEUIECTBA, NPHUPOJE XMMHUYECKON CBS3M B
Pa3IMYHBIX KJIACCAX XMUMHYECKUX COCOUHEHUN Ul IOHUMAaHUsS CBOMCTB MaTEpPUAIOB U MEXaHU3Ma
XAMHUYECKHX MPOIECCOB, MPOTEKAONINX B oOkpyx)aroiiem mupe (OITK-3);

- BIAJICHUE TMOHUMAHUEM CYHIIHOCTH M 3Ha4yeHHs WHGOpMaluu B DPA3BUTHH COBPEMEHHOTO
MH(OPMALIMOHHOTO 00IIeCTBa, OCO3HAHMS OMACHOCTH M Yrpo3bl, BO3HUKAIOIIUX B 3TOM IMpoIliecce,
CIOCOOHOCTBIO COOJIIO/IaTh OCHOBHBIE TpeOOBaHMsI MH(GOPMALMOHHON 0€30MacHOCTH, B TOM YHCIIE
3alUTHI rocyaapcTBeHHoi Tainsl (OITK-4);

- BJIaJICHHE OCHOBHBIMHM METOJaMH, CIIOCO0aMH U CPEeICTBaMU MOJyYEHHs], XpaHEHUs, iepepaboTKu
nH(popMallUY, HaBbIKAMU PA0OTHI C KOMIIBIOTEPOM KaK CpPEACTBOM YIpaBiieHUs HWH(popMaiueit
(OIIK-5).

2. [IpodeccruonanbHeIe.

- TOTOBHOCTb NMPUMEHATh AHAJIUTUYECKUE M YHMCIECHHBIE METOJbl PELICHUs MOCTaBJIEHHBIX 3a/ad,
HCII0JIb30BAaTh COBPEMEHHbIE HHPOPMAIIMOHHbBIE TEXHOJIOTHH, POBOAUTH 00paboTKy HH(OpMAINH C
WCIOJIb30BAHMEM TPUKIAIHBIX MPOTPAMMHBIX CPENCTB cdepbl MpodecCHOHATbHONW AESITETbHOCTH,
UCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOIMM M 0a3bl JaHHBIX B CBOCH IpodeccHoHaIbHOMN
obnacTu, TMakKeThl MPUKIATHBIX TPOrpaMM JUid pacyeTa TEXHOJIOTUYECKUX IapaMeTpoB
obopynosanus (ITK-2).

ITocne n3ydeHus Kypca HauepTaTeIbHON T€OMETPUH CTYIEHT JOJKEH;
3HaTh:

- cI0coObI 0TOOPAKEHUS MPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

- IPaBWJIA U YCIIOBHOCTHU MPH BBIMOJHEHUN YEPTEKEH;

- BUJIBI CHMMETPUHU T€OMETPUIECKIX QUTYD;

- BO3MOXXHOCTH MPUMEHEHHUsI METOJ0B HauepTaTeIbHON T'€OMETpUH IS peuieHus (U3UKO-



XMUMMUYECKUX 33/1a4;
Ymersn:

- BBIIOJHATH U YUTaThb YEPTEXKHU I'EOMETPUUYECKUX MOJEIEH C y4yeToM JEeMCTBYIOLIUX
CTaHJIapTOB;

Baaners:

- croco0amMu ¥ MpreMaM# U300pakeHus IPEIMETOB Ha IIOCKOCTH.

[IporpamMma BKJIFOUAET TPU MOTYJIS:

Mopyas 1. O6mue npaBujia BbINOJTHEHUS YepTeKeil.

3nakomctBOo ¢ ocHOBHbIMU ['OCTamm ECK]l. M300pajkeHue IUIOCKUX KOHTYPOB C
CONPSDKEHUSIMH, J€JIEHUE OKPYXHOCTH Ha paBHbIE YacTH, YKIOHBI M KOHYCHOCTH. [Ipsimbie u
m10ckocTu. M300pakeHre ux Ha 3Iope.

Mopayas 2. IlpoenupoBanue reomeTpudeckux Guryp.

N3obpaxenue 3agaHHBIX TpeXMEPHBIX (HOpPM Ha MmIockocTu. M3o0pakeHue Mojenu Ha TpU
IJIOCKOCTH M Ha OJIHY IJIOCKOCTh IO TEKCTOBOMY OIHCAHUIO.

Monayas 3. U3o6paxenne npeameros no 'OCT 2.305-2009.

[TocTpoeHre KOHMYECKHX CEUEHUM, pa3pe3oB, aHAINW3 CIOXKHOW (OpMBI IO peasbHOMN
mozenu. Iloctpoenue nuHUN TepecedeHUs IOBEpXHOCTEH (B TOM 4YHUCIE JMHUHA IepeceueHust
MMOBEPXHOCTEH BpaICHNUS).

O06beM yueOHOM THUCIIUIUIAHBI

Buner yue6HOI paboTh B 3auerHbIX B

SIMHUTIAX aKajeM.Jacax
OO011asi TPYA0€MKOCTh AUCHUIIMHBI 110 Y4eOHOMY IJIAHY 4 144
AyAUTOpPHBbIE 3aHATHS: 1,33 48
Jlexun 0,44 16
[TpakTrueckue 3aHATHS 0,67 24
JlaGopaTtopust 0,22 8

1,33 48
CamocrosiTejibHas padoTa: 2,67 96
Buj koHTpOJIsA: 3a4eT/3K3aMeH 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«OcHoBblI kBaHTOBOM Xumun» (b1.B.0/J1.5)
1. eap quCUMIIMHDBI
-JIOTUYECKH OPraHU30BAHHOTO O3HAKOMIIEHUS C OCHOBHBIMH TOHATHUSMU COBPEMEHHOM
KBaHTOBOM XUMUU;
-M3y4eHHUs] OCHOBHBIX KBAHTOBO-XMMHUYECKUX METOJOB pacuera CTPOCHUS M CBOWCTB
XUMHUYECKUX CHCTEM;
-O3HAKOMJICHUSI C  OCHOBHBIMH  TPEJCTABICHUSMU O  XUMHUYECKOW CBS3M U
MEXMOJIEKYISPHBIX B3aUMOACHCTBUSIX;
-03HAKOMJICHUS C  OCOOEHHOCTAMHM  XHUMHYECKOW  CBSI3M, MEXMOJEKYISIPHBIX
B3aUMO/ICHCTBUI 1 CBONCTB MOJIEKYISIPHBIX CUCTEM U MOJIHUMEPOB;
MPHOOpPETEHUsI HABBIKOB PAa0OTHI C OCHOBHBIMU KBAHTOBO-XUMUYECKUMHU KOMIBIOTEPHBIMU
MpOrpaMMaMu, UCTIOJIb3yEMbIMU Ha MPAKTUKE.
2. B pe3yJbTare M3y4yeHHs JHCHUILIMHBI 00y4YalOIIUIICA 10 MporpaMme dakajaBpuara
JOJIKeH:
Obnaoams cnenyronumu obmenpodeccunonanbueiMu (OIIK) u npodeccuonansupiMu (I1K)
KOMITETEHITUSIMU:



-TOTOBHOCTh HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOH (PU3UYECKONl KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMHM  BEIIeCTBAa I  [OHUMAaHUS
OKpy»Karolero Mupa u sisieHuid mpupoasl (OI1K-2);

-TOTOBHOCTbh HCIOJIb30BaTh 3HAHUS O CTPOEHUU BEIIECTBA, IPUPOJIE XUMUYECKOHN CBSI3U B
Pa3IMYHBIX KJIACCAX XMMHUYECKUX COCIUHEHUMN Ui TIOHUMAaHUsSI CBOMCTB MaTEpPHAIOB U MEXaHU3Ma
XUMUYECKUX MPOIIECCOB, IPOTEKAIONIMX B OKpyxaromieM mupe (OITK-3);

-TOTOBHOCTh TPUMEHSTh AHATUTHYECKUE W YHUCIICHHBIC METOJbl PEHICHHUS IMOCTaBICHHBIX
3aad, HUCIOJB30BATh COBPEMEHHBbIE HWH(POPMALMOHHBIE TEXHOJOTHUH, MPOBOIUTH 0O0pabOTKY
nHGOpPMAIMY C WCIOJIB30BAHNEM MPUKIIAIHBIX MPOTPAMMHBIX CPEACTB chepbl MpodecCHnoHaTBLHON
NESITEIbHOCTH, MHCIOJIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOIMM M 0a3bl JAaHHBIX B CBOEH
npodeccrnoHabHOM 00JacTH, MaKeThl MPUKIAJHBIX MPOrpaMM JJs pacueTa TEXHOJOTHYECKHX
napametpoB obopynosanus (ITK-2).

3uams:

-OCHOBHBIE TOJIOKEHUSI KBAaHTOBOM XWMHH, COBPEMEHHOM TEOPUU XUMUUYECKOW CBS3H U
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUSI M MPUMEPHI €€ NMPUMEHEHHUS] K KOHKPETHBIM XHUMHUYECKUM
CUCTEMAM;

-IPUHIMIB  KOJUYECTBEHHON XapaKTepHW3alldd aTOMHOM M DJIEKTPOHHOW CTPYKTYpHI
MOJIEKYJISIPHBIX CUCTEM U MOJIUMEPOB;

-OCHOBHBIC B3aMMOCBSI3U MEXKIY OJJIEKTPOHHOU CTPYKTYpOH H (U3UKO-XUMUYECKUMH
CBOWCTBAMM BEIIECTB, JIEXKAIINE B OCHOBE YIPaBJIEHUS CBOWCTBAMM;

-BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XHMHUYECKHX PACUETHBIX METOJOB U
00JacTi UX MPUMEHUMOCTH.

Ymemo:

[IpuMeHATh KBAHTOBO-XMUMHYECKUE TOAXOAbI M METOBI AJI pacyeTa, UHTEpIIPETAlluU U
MPEACKA3aHNs CTPOCHUSI U CBOMCTB MOJIEKYJIIPHBIX CHCTEM U IOJIMMEPOB.

Bnaoemy:

ONIEMEHTApHBIMU HAaBBIKAMM NPUMEHEHUS KBAaHTOBO-XMMHMYECKUX IOJIXOI0B M METOJIOB U
MHTEpIPETAMU PE3yIbTAaTOB IIPU PEUICHUN NPAKTUYECKUX TEXHOJOTMYECKHUX 3a]a4 U CTaHJIaPTHBIMHU
KBaHTOBO-XMMHMYECKMMHU KOMITBIOTEPHBIMU ITPOTPaMMaMHU.

3. Kpartkoe cogep:xaHue TUCHHUILTAHBI

Beenenue. [Ipeamer kBaHTOBOM XMMHH. POjIb KBAaHTOBOM XMMHUU B ONHCAHUM XUMHUYECKHX
SIBJICHUH U POLECCOB. B3aMOCBs3b KI1aCCUUYECKOM M KBAHTOBOM MOJIENIEH MOJIEKYI.

Moayasb 1.0061mue NpruHIUAITEI KBAHTOBOW XUMUHN

OCHOBHBIE TIOJIO)KEHHMSI KBAaHTOBOM MEXaHHMKU. BapuallMOHHBII METOJ HAaXO0XICHHS
BOJHOBBIX (hyHKIMH. [Ipubnmxenne He3aBUCUMBIX YacThil. MeTOoJl caMOCOTIIaCOBAHHOTO TOJIS s
aToMoB. [Ipubmkenne HeHTPaNbHOTO MOJs. ATOMHBIE OPOUTANN U UX XapaKTEPUCTHUKH.
AHTUCUMMETPUYHOCTh  AJIGKTPOHHOW BoJIHOBOW  (yHkiuu. Chnun-opOutanu. JlerepMuHaHT
Creiitepa. Beenenue B metonibl Xaptpu-®oka u Kona-11lsma, xumMmuueckasi TpaKTOBKA pe3yJIbTATOB.
DNeKTPOHHBIE KOH(UTYpALIMU AaTOMOB C TOYKU 3pEHUSI KBAHTOBOUM XHUMHUH.

MoayJsb 2. MeTo/1bl KBAHTOBOM XUMHUHU

[Mpubmmkenne  bophHa-OmnmnenreiiMmepa, agua®aTUYeCKWili  MOTEHIMAN W TOHITHE
MOJIEKYJISIpHOM CTpyKTyphl. MeTtonbsl Xaptpu-®doka u Kona-Illsma ans monexkynsl. [Ipubnmxenue
MO JIKAO. DnexktpoHHass koppensauus. MeTos KOHGUrypalMOHHOTO B3aumojeictBus. Teopus
BO3MYLIEHUN. PacueT sHeprum Auccolnany XUuMUYECKUX CBA3EH.

Wepapxus MeToA0B KBaHTOBOW xuMuu. Hesmmupudeckas kBaHTOBash XuMus. basucHble QyHKINU
JUI HEAMIUPUUYECKUX pacueToB. ATOMHBIE U MOJEKYIspHbIe Oa3ucHbie HAOOphl. Ponb Ga3zucHBIX
GyHKIMI B omMcaHuH CBOMCTB Moliekyl. [lomyammupuyeckue MeToasl. BanenTHOe mpubImKkeHue.
n-37eKTpoHHOe mpubmmxenue. Merox Ilappusepa-Ilomna-ITappa. Ilpoctoit u  pacumpeHHBIH
METO/Ibl XIOKKEJIA.

TO4YHOCTH KBAHTOBO-XUMUUYECKHUX PACUETOB CBOMCTB MOJIEKYIL.



Mopyasb 3. Xumuueckas CBSI3b U MEKMOJIEKYJIIPHbIE B3aUMOIEHCTBUS

OpOurtanpHas KapTHHA  XUMHYECKOW  cBA3M. KOHCTpyKTHMBHAsT ¥ JECTPYKTHBHAA

uHTephepeHIys opouTtaneil. MosekynspHble OpOUTAIN U UX CUMMETpPUIHAS KIIaCCH(HUKAIINS.

Koppensimonnsle nuarpaMMbl. OJEKTPOHHBIE KOHQUIYpallMM JBYXaTOMHBIX MOJICKYJI.

Amnanu3s 3acesneHHOCTeN opOuTaneil no Mamnukeny. [lonsiTue o 3apsaax u nopsakax cBs3ei.

[IpocTtpaHcTBEHHOE pacnpeiesieHue JIEKTPOHHOM IUIOTHOCTM M XMMMYECKas CBS3b.
MexMmoutekymsipaeie  B3aumojeicTBus. JlehopmannoHHas S1eKTpOHHAsh IUIOTHOCTh. CHIIBI B
MOJIEKyJIax.

3akiarovyenue. KBaHTOBast XMMUS KaK MHCTPYMEHT [IPOrHO3a B XMMUHU.

4. O0beM y4eOHOH TUCHHIJIMHBI

Buner yue6HOM paboTh B 3a4eTHBIX | B aKaJeM.
eIMHUIIAX qacax

OO0masi TPyA0eMKOCTh AUCHUIUIMHBI MO Y4eOHOMY | 3 108

MJIaHy

AyIHTOPHBIE 3aHATHSI: 0,89 32

Jlexkumu (JIek) 0,45 16

[IpaxTnueckue 3anstus (113) 0,44 16

CamocrositesibHas padora (CP): 2,11 76

Buja koHTpoJsi: 3a4eT / IK3aMeH - 3a0

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIMHbBI
«Teopusi BeposITHOCTEN M MaTeMaTH4YeCKasi CTATUCTUKA B TEXHOJIOTMH 3alIUThI OT
koppo3un» (b1.B.0/1.6)
1.1lean v 3212494 JTUCHUILIHHBI
esb10 TMCUMILUTHHBI SBISIETCS (POPMUPOBAHUE Y CTYACHTOB CHCTEMBbl OCHOBHBIX MOHSATHH,
KCMOJIB3YEMBIX JUIsl OCTPOCHHS BRXHEUIIINX MAaTEeMAaTHYECKUX MOJENEH, U YMEHHUS HCIOJIb30BaTh
MaTeMaTUYE€CKUE METOIbI JJIsl OITMCAHMS PA3JIUYHBIX MPOIIECCOB.

OCHOBHBIMH 3aJaYaMi JUCHUIIIMHBI, pEIICHHUE KOTOPBIX obecreyuBaeT JOCTHIXXCHHC
OCiau, ABJIAOTCA:

- (bOpMPIpOBaHI/Ie MMOHUMAaHMA 3HAUYMMOCTH MaTEMaTHYECKOM COCTaBIIAIONICH B
€CTCCTBECHHOHAYYHOM O6p330BaHI/II/I 6aKanaBpa;

— O03HAKOMJICHHE C CHCTEMOM HOHHTHﬁ, HCIIOJIB3YEMBIX IJIS1 OIIMCAaHHA Ba)KHEHIITNX
MaTeMaTUYECKUX MOJIeNIEH 1 MaTeMaTUUYCCKUX MCTOOOB, U UX B3aNMOCBA3BIO,

— O3HAKOMIJICHHUC C IIpUMCpPaMU ITPUMCHCHUA MATCMATUICCKUX Mojeen u MCTOOOB,

— (opmupoBaHuE HABBIKOB U YMEHUI UCTIOIB30BAHUS MATEMATUUECKUX MOJETIEH U
MaTeMaTH4YeCKUX METOJIOB.
2. TpeboBaHus K pe3yJbTaTaM OCBOCHMS AUCHUIITHHBI

I/IsyquHe Kypca CHOCO6CTBy€T HpI/IO6peTCHI/IIO CIICAYHOIIUX KOMHeTeHHHﬁZ

2.1. IlpodeccronanbHbIe:

- CIMOCOOHOCTHIO MJIAHUPOBATH M MPOBOJUTH (PU3MUYECKHUE U XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH OOpPabOTKY HMX pe3yJlbTaTOB M OILIEHUBATh IOTPEIIHOCTH, BBIJIBUraTh THIOTE3bl U
yCTaHABIUBATh TPAHUIBl MX NPUMEHEHHUs, MPUMEHSITh METOJbl MAaTeMaTHYeCKOro aHalu3a |
MO/ICTUPOBAHHSI, TEOPETUIECKOTO U dKCIepUMeHTaNbHOro MccaeaoBanus (ITK-16).

3.B pesyabTare M3y4eHHs] JMCHHILIMHBI 00y4alomMiicsi MO nMporpaMmMe 0akajiappuara
HOJIKEH :



3HATh.

— OCHOBBI TEOPHH BEPOSTHOCTEN U MATEMATUYECKOW CTATUCTUKMU;

— MareMaTU4YeCKHME TEOpUH M  METOJbI, JICKAIIUE B OCHOBE IOCTPOCHUS
MaTeMaTHYECKUX MOJICNICH;

— OCHOBBI IPUMEHEHUSI MAaTEMATUYECKUX MOJEJIEH U METOJOB.

yMeTb!

- BI>I6I/IpaTI) MaTEMaTUYCCKHUEC MCTOAbI, IIPUT'OAHBIC IJI PCIICHUA KOHKpGTHOﬁ 3aJa4u,

— HCIIOJIB30BaTh MAaTEMAaTUYCCKUEC IIOHATHA, MCTOAbI WM MOACIMW JJId OIIMCaHHA
PA3JIMYIHBIX IIPOUECCOB;

— BBIABJIATH MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, JICKAIIHMEC B OCHOBC KOHKPCTHBIX
IIpOLECCOB;

— HCIIOJIB30BaTh OCHOBHBIC METOIbI CTaTHUCTUYECCKOM 06pa60T1<1/1 JaHHBIX,

— IMPUMCHATH MAaTCMATHUYCCKUEC 3HAHWA HAa MCKIUCHUIIIMHAPHOM YPOBHC.

BJIaJI€Th.

— ocHOBaMH (yHIAMEHTAJIbHBIX MAaTEeMAaTUYECKUX TEOPUIN U HaBBIKAMU HCIOJIb30BaHUS
MaTeMaTUYECKOT0 anmnapara;
— METOJaMHM CTaTUCTUUYECKO 00paboTKN HH(POpMAILIUH.
4.KpaTkoe coaep:kaHue JUCHUNINHBI:

4 CEMECTP

1. Teopusi BeposiTHOCTel. CiydyaiiHble BeJIMYUHbI M UX 3aKOHBI pacipeaeieHus.

[Ipeamer Tteopum BeposTtHOcTel. CrydaitHbie cOOBITHSA. [IPOTHBOIMONOXKHBIE COOBITHSA.
HezaBucumpie coObitrsi. OTHOCHTENBbHAS YacToTa. Kilaccuueckoe U reoMeTpUYecKOe OMpe/eieHIe
BEPOSITHOCTH. DJEMEHTapHasi TEOpUs BEpPOATHOCTEH. MeToAbl BBIYMCICHUS BEPOSTHOCTEMH.
[IpocTpancTBO 37eMeHTapHBIX CcOoOBITHIA. Kiaccuueckoe ompeneieHue BepOSTHOCTH. Anrebpa
COOBITHI: TEOpEMbl O BEPOSATHOCTU CYMMBI COOBITUH, MPOTHBOIIOJIOKHBIX COOBITUH, CymMMa
BEPOSITHOCTEH HECOBMECTHBIX COOBITUH, OOpa3yloUUMX IMOJHYI TIpynmy. AKCHOMAaTHYECKOe
onpezeneHue BeposSTHOCTU. CTaTUCTUYECKOE OIpENIeIeHUE BEPOSITHOCTH. Y CIOBHAS BEPOSTHOCTb.
Teopembl 0 BEpOATHOCTH TPOU3BEACHUS 3aBUCUMBIX M HE3aBUCHUMBIX coOObITUH. [lonHas
BeposTHOCTh. [loBTOpHBIE HcnbITanusa. @opmyna bepuymmu. JlokanbHas U UHTErpaibHas TEOPEMbI
Myagpa-Jlamiaca. ®opmymna I[lyaccona.

[TonsiTie cny4aitHOM BeTMYUHBI. J[UCKpETHBIE U HEMIPEPHIBHBIC CIy4YaliHbIe BEIMYMHBL. 3aKOH
pacnpeseneHus ciydyaitHoi BennuuHbl. OYHKINS pacnpeesieHus, ee CBoOiCcTBa, rpaduk. [ImoTHoCT
pacmpeenieHus: HEeMpPEepbIBHON CiIy4allHONW BeNUYMHBI (TUIOTHOCTH BeposiTHOCTH). Dopmyna mmis
BEPOSITHOCTH TOMAJaHUs HEMPEPHIBHON CIy4YailHOW BEJMYHMHBI B JAHHBIM MHTEPBAJ, BbIPAKCHHbIN
4yepes MIOTHOCTh BEPOSTHOCTH, T€OMETPHUUECKUN CMBICI (popMyIibl. bBuHOMUaNIbHOE pacipeieneHue,
pacnpenenenue Ilyaccona, paBHOMepHOE pacmpeaeseHHe, HOpPMalbHOE paclpeaeicHue,
SKCIIOHEHIIMAIIBHOE paclpeieiIeHue.

2.MaTeMaTu4ecKkasi CTATHCTHKA.

IIpenmer maremarnyeckoil ctaTUCTUKH. OCHOBHBIE 3aa4d MaTEMaTH4YE€CKOW CTATUCTHKU.
Bei6opounslii Meton. Cratuctuueckoe omucanue. Bbpibopku. ['mcrtorpamMmma M MOJMIOH 4YacToT.
Crartuctuueckas (3Mmupuyeckas) QyHKUUs pacrpeneneHus. BelOopodHble XapaKTEepUCTUKH U HUX
pacrnipenenenusi. CocrositenbHble, 3(h(HEeKTUBHbBIE CMEIIEHHBIE U HECMEILIEHHbIE OIICHKH MTapaMeTpoB.
CraTucTrueckoe cpelHee, CTaTUCTHYECKas IUCHEPCUs U CTaTUCTHUYECKOE CPEAHEE KBaJApaTUYHOE
KaK TOYEUYHbIE OLICHKM HEN3BECTHBIX: MAaTEMaTHUECKOTO OXUIAHMS, OUCIIEPCUH, CPEIHETO



KBaApaTU4HOI'O OTKJIOHCHUA. I[OBepI/ITeJILHBIe HUHTCPBAJIbI u HHTCPBAJIbHBIC OLCHKMU.
JloBepHTeNbHbIE OICHKH HEW3BECTHOW BEPOSATHOCTH IO OOJIbIIMM BbIOOpKaM. JloBepuTenbHas
OLICHKa MAaTCMAaTH4YCCKOI'O OKHJIaHUA IIpU HEU3BECTHOU AUCTICPCUM. I[OBepI/ITeJIBHaSI OLICHKAa
CpeAHEro KBaJpaTUYHOTO OTKJIOHEHHs. TouyHble BBIOOpOYHBIE pacnpexnencHus: CrprogeHrta (t-
pacripenenenne), ®umepa-Crenexopa (F-pacnpenenenne), Ilupcona  ()’-pacmpesencHue).
HpOBepKa CTaTUCTUYECKUX TUIIOTE3. MaTeMaTudeckue MCTOABI IPOBECPKU CTATUCTUUCCKUX TUIIOTES.
DneMEHTBI TEOPUH KOPPEISALIUH.

O0beM yueOHOi AUCHUNIMHBI

Bcero 4cemecTp
Buab1 yueoHoii pa6oThI 3au. en./ 3au. e/
aK.gyac aK.yac
OO0mas TPyA0eMKOCTh TUCHUILINHBI 110 3/108 3/108
y4eOHOMY IIaHY
AYIUTOPHbIE 3aHATHS: 1,33/48 1,33/48
Jlexuu (JIek) 0,44/16 0,44/16
[MpakTrueckue sausTus(I13) 0,88/32 0,88/32
CamocrosiTeibHas padora (CP): 1,67/60 1,67/60
Bua koHTpoOJIS: 3auer ¢
JK3aMeH/3a4ueT OIlEHKOM

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHBI
«JlabopaTopHbie padoTbl o opranndeckoii xumum» (b1.B.O1.7)

1. Heﬂb AUCHHUIIJIMHBI — npno6peTeHI/Ie CTYACHTAMHU OCHOBHBIX CHHTC3a OPraHHYCCKHUX
BCIICCTB.

2. B pe3yabTare H3y4yeHus TUCHUIJIMHBI CTYIEHT J0JIKEH:

Obnadams cnenyronuMu npodeccuoHanbHpIMA KomneTeHIusaMu (I1K):

- CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOJUTH (DU3NYECKHE M XUMHUYECKUE SKCICPUMEHTHI,
MPOBOJIUTH OOpabOTKY WX pE3YJbTaTOB M OLEHUBATh IOTPEHIHOCTH, BBIIBUTATH THUIIOTE3bI
yCTaHABIIMBaTh TPAHUIBl HMX IPUMCEHEHHS, TPUMEHATH METOJbI MAaTeMaTHYECKOTO aHajiu3a |
MOJICTUPOBAHHSI, TEOPETUIECKOTO U SKCIIepUMeHTanbHOro uccnenoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS CBOWCTB XHMHUYECKUX 3JICMCHTOB, COCAMHCHHUH |
MaTepHaIOB Ha MX OCHOBE JIJIs pelieHus 3a1a4 npodeccuonanbHo aestenbroctu (ITK-18)

- TOTOBHOCTHIO H3y4YaTh HAYYHO-TEXHHUYECKYIHO HHMOpPMAIMIO, OTCYCCTBEHHBIH WU
3apyOeKHBIH OMBIT 1Mo Tematuke ucciemoanus (ITK-20).

3namu:

- TEXHUKY 0€30TaCHOCTH B 1TA0OPATOPHH OPraHUYECKON XUMUU;

- MPUHIIMIIBI 0€30MAaCHOTO 00paIlIeHUs C OPraHUYECKUMU COETMHEHUSIMU;

- METO/IbI U BUJIBI XpoMaTorpaduu AJis OnpeeNIeHUs] COCTaBa PEaKIIMOHHOM cMecH;

- TEOPETUYECKHE OCHOBBI CINOCOOOB BBIACNEHUS, OYHCTKM U HUICHTH(PHUKAIIUU
OpraHMYECKUX BEIECTB;

- AKCMIEPUMEHTAJIbHBIE METObI MPOBEACHHUS OPTaHUYECKUX PEaKIIHH, MPOTEKAIOIINX
M0 Pa3UYHBIM MEXaHU3MaM;



- OCHOBHBIE O00IMEe METOJIUKHA B3aWMMHOW TpaHCHOpMAlMU KIACCOB OPTraHUYECKHX
COCIMHECHU.

Ymemo:

— MPUMEHSTh TEOPETUUECKHE 3HAHUS M IKCIEPUMEHTAJIbHBIE METOJbl MCCIIECI0BAHUS
OpPraHMYECKON XUMUU TPU PEHICHUH MPOPEeCCHOHAIBHBIX 33]1a4;

- chopMynupoBaTh MPodIeMy U 000CHOBATH BHIOOP MPUOOPOB U IKCTICPUMEHTATBHBIX
METOJIOB MCCJICIOBAHUS, TOCTABUTH IEJIN U 337]a4d U HAMETUTD ITYyTH UX JOCTHKCHUS;

— CHUHTE3UPOBATH COCAMHEHUS IO MPEITIOKEHHON METOAUKE;

— MPOBECTH BBIJICJICHUE W OYMUCTKY CHHTE3MPOBAHHBIX BEIIECTB HAa OCHOBE
TEOPETHUYECKUX 3HAHUU 110 OPraHUYECKOU XUMUU;

— BBIOMpATh PAlMOHAIBHBIA CHOCOO BBIJIEJICHHUS HM OYHMCTKH OPraHUYeCcKoro
COCTMHECHMUS;

— MPEACTABIATh  JaHHBIE J1A0OpPaTOPHOTO  MCCIENOBAHUS B  BHJE T'PaMOTHO
0(hOPMIIEHHBIX METOIHK;

— MPOBOJIUTh AHAIM3 U KPUTHYECKH OIICHUBATH IMOJIYYCHHBIE JKCIEPUMEHTATbHBIC
JTaHHBIE, 000011aTh U JeJIaTh 000CHOBAHHBIE BBHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB;

- BBIOpaTh CIOCO0 MIACHTUPHUKAIIMN OPTraHUYECKOTO COETMHEHUSI.

Bnaoemy:

- KOMIUIEKCOM COBPEMEHHBIX IKCIIEPUMEHTATBHBIX METOJIOB OPTaHUYECKON XUMHUU TSI
pereHus KOHKPETHBIX MCCIIeIOBATEIHCKUX 3a/1a4;

— IKCIIEPUMEHTAILHBIMA METOIaMU TIPOBEICHUSI OPTaHUYECKUX CHHTE30B.

- OCHOBHBIMHM METO/IaMU UJCHTU(PHUKAIIUN OPTraHUYECKUX COCTUHEHUI

- nprueMamMu 00pabOTKU U BbIIEJICHHS] CHHTE3UPOBAHHbBIX BEILIECTB;

3HAaHUSIMH  OCHOBHBIX 3aKOHOB OpPraHMYeCKOM XUMHUU Uil COJEpKaTeIbHOU
HMHTEPIPETALMHU MOJYYEHHBIX SKCIEPUMEHTAIBHBIX PE3YJIbTATOB.

3. Kparkoe coaep:xaHue TUCHUILIHHbBI

besonacHble npuemsbl U mpaBuiia padoThl B 1a00paTOpUu OpraHMuECKON XUMUU.

OO6muue Metonsl paboThl B J1abopaTopuu opranunueckoi xumuu. Ilocyna, Haubolsiee gacto
npuMeHsemas B Jjabopatopuu. HarpeBanme. Oxnaxaenume. IlepememmBanue. MeTobl
UICHTU(PUKAIIMM U OYUCTKH OPraHMYecKuX BellecTB. MneHTudukanus OpraHMYecKuX BELIECTB
MOCPEJCTBOM pa3inuuHbIX BUI0B xpomaTtorpaduu (TCX, xpomarorpadus Ha Oymare, HOHOOOMEHHAs
xpomarorpadus, BOXKX), Temneparypsl miaBieHuss U peppakToMeTprH. MeETObl CIEKTpaTbHOMN
UICHTU(PUKAIIMN OPTaHUYECKUX COSTMHEHUM.

Lenu 1 3a1aum SKCIIEpUMEHTA B OPraHUYECKOM CHUHTEe3€. TeopeThuueckre OCHOBBI IpoLecca.
Bri6op ycnoBuit peakiuu. Pacuer cunreza. OOuiye mpaBuiia MOATOTOBKH U MPOBEIEHUSI CUHTE3A.
Texnuka Oe3zomacHoctu. [Ipubop st mpoBenenus cuHTe3a. llpoBenenue ombita. KonTponb 3a
X0JIOM peakuuu. Beiaenenue, ounctka U aHanu3 npoaykra. CHUHTE3bl BEIIECTB Pa3IMYHBIX KJIACCOB
OpraHMYecKux coenrHeHuil. [IpoBeneHne s3kcrepuMeHTaIbHbIX METOJOB UCCIIEIOBAHUS PEAKIIMIA.

[IpoBenenue peakuuii, IPOTEKAIOIINX 110 MEXaHU3MAM:

- HyKJ1€0(DUIIbHOTO 3aMEeIlIeHUs — CHHTE3 TaJIor €HAIKaHOB;

- HYKIEO(PWIBHOTO TMPUCOCTUHEHHS] — CHHTE3 CIO0XHBIX I(PHUPOB KapOOHOBBIX KHCIOT,
aMUJI0B KapOOHOBBIX KUCIIOT, a30TCOICPIKAIIUX albJACTHAOB U KETOHOB;

- DNEKTPO(PUIBLHOTO 3aMelleHUsT B apOMaTHUYECKOM pAIy — pEaKIUd HUTPOBAHMS,
OpoMupoBaHus, CyIb()UPOBaAHUS;

- peakuil AMa30TUPOBAHMS U a30COUYETaAHUS;

- peakumii OKucCIeHHs (CUHTe3 areToHa, 1,4-0eH30XWHOHA, OEH30MHOW KHCIOTHI) U
BOCCTAHOBJICHUA.

4. O0beM yueOHOM TUCHHMILINHBI



Bunsl yaeOHOI paboThI B B
3a4EeTHBIX aKazieM.
eIMHHIIAX Jacax

O0masi TPyA0eMKOCTh JUCHHUILUIMHBI 10 Y4YeOHOMY 5 79

IJIAHY

AYIUTOPHBIE 3aHATHUS: 32/36 32

Jlexuunu (Jlek) - -

[IpaxTnueckue 3anstus (113) - -

JlabopaTopus 32/36 32

CamocroniTesnnnasi padora (CP): 40/36 40

Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIJIMHBI
«JlonmoJiHMTEIbHBIE IJIaBbl oprann4yeckoit xumun» (b1.B.O/1.8)
1. Hesap AuCHMIUVIMHBI — IPHOOPETEHUE CTYIEHTAMU 3HAaHUN O CTPOEHUM OPraHUYECKUX
COEJIMHEHU I, OCHOBHBIX XUMHUYECKUX CBOMCTBAX Pa3JIMYHbBIX KJIACCOB OPraHUYECKUX COCAMHEHUIN 1
METOJIaX UX TOJIYYeHHUsI, KaK MPOMBIIIJIEHHBIX, TaK U Ja00OpaTOPHBIX.

2. B pe3yabTare u3y4eHus AMCHUIJIHHBI CTY€HT JT0JI3KEH:

Obnadams cnenyronumu npodeccunoHanbHpIMEA KommeTeHIusMuU (I1K):

- CIIOCOOHOCTBIO TUTAHUPOBATH W TMPOBOAMTH (DU3MUYSCKUE W XUMHUYECKUE SKCIICPUMEHTHI,
MPOBOJAUTH OOpabOTKY HUX pe3ylbTaTOB U OILICHUBATh IOTPEIIHOCTH, BBIABUTATh THUIOTE3bI
YCTaHABIMBATh TPAaHUIBl WX MPUMEHEHHUS, NPUMEHATH METOAbl MaTeMaTHYeCKOro aHaiu3a u
MOJICITMPOBAHUS, TCOPETHUYCCKOTO U dKCIIepuMeHTaabHOro uccieaoanus (ITK-16)

- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHMSI CBOMCTB XMMHUYECKUX OJIEMEHTOB, COCAMHEHUU U
MaTepHaJIOB Ha MX OCHOBE JUTS PElIeHHUs 3a1ad npodeccronansHoi aestenpaoctu (ITK-18)

- TOTOBHOCTBHIO H3y4aTh HAyYHO-TEXHHUYECKYI0 HH(POpMAIUIO, OTEYECTBEHHBI U
3apyOeKHBIN OMBIT 10 TeMaTuke uccaeaoBanus (ITK-20).

3nameo:

— TEOpPETHUYECKHE OCHOBBI CTPOCHHMSI M CBOMCTB pa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCIUHCHU;

— CrHocoObl TMOJY4YeHHS U XHMHUYECKHE CBOICTBA OCHOBHBIX KIJIACCOB OPraHUYecKUX
COCIMHCHUM;

— OCHOBHBIE MEXaHU3MbI TPOTEKAHUS OPTraHUUECKUX PEaKIIHil;

Ymemy:

— MPUMEHATh TEOPETUYECKUE 3HAHUS JUIsl CUHTE3a OPraHMYeCKUX COCAMHEHUU Pa3IUYHBIX
KJIaCCOB;

— aHAJIM3UPOBATh U MPEJICKAa3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHU;

— COCTaBJISITh CXEMBI CUHTE3a OPraHUYECKUX COSAMHEHUHN, 3aJaHHOTO CTPOCHHS;

Brnaoemo:

— OCHOBaMHU HOMEHKJIATYphl U KJIacCU(PHUKAIINN OPraHUYeCKHX COeIMHEHUN;

— OCHOBHBIMH T€OPETUYECKUMH MPEACTABICHUSIMU B OPraHUYECKOM XUMUM;

— HaBBIKAaMH 00OCHOBAHUS PAIMOHATBLHBIX CIIOCOOOB MOTYYEHHSI OPTaHUYECKIX BEIIECTB.

3. KpaTkoe coaep:kaHue IUCHUILINHBI

l"anmoreHonpon3BOAHEIE. Knaccuduxkarus. Howmenkmnarypa. Ankun- u
AITUIITAIOTeHHUIbl. apoMaTuueckue ranorenuapl. M3omepus. Homenknarypa. CnocoObl monydeHusl.
[IpocTpaHcTBEeHHOE M IIEKTPOHHOE cTpoeHue. Pusnyeckue cBoiicTBa. Peakinu HYKICO(PHUIBHOTO
3amelneHust u otiieruieHus. [lonsTre Hykiieo(UIbHOCTH U OCHOBHOCTU peareHToB. AMOUICHTHEIE
HYKJICO(DUIIHHBIC PEareHTHI.




Meramiopranu4eckue COeIuHEHus. THUIBl CBA3EH B DJIEMEHTOPraHUYECKUX COCIUHEHUSX.
CrniocoObl MoTy4eHust TUTHI- 1 MarHUHOpraHuyeckux coenquHeHnid. Peakius ['punbsipa, MexaHU3M.
Peakiuy ¢ kKapOOHUIIBHBIMH COCTMHEHUSMHU.

Crnupter.@enonsl. [Ipocteie agupbl. dnokcucoeMHeHNs. ANbIeTHabl, KeToHbl. KapOoHoBbIE
KHMCJIOTBI M MX ITPOU3BOAHBIE. B Ka)X0M Ki1acce pacCMaTpPUBAIOTCS CIIEAYIOLIME PA3AeIIbl: H30MEPHS,
HOMEHKJIATypa, GU3NYECKUE U XUMUYECKHE CBOMCTBA, CIIOCOOBI MoJIydyeHusl. MeXaHU3Mbl peaKIHil.

MasonoBeiit  3¢up. Ilomydenue. Crpoenme, CH-KucnorHocts. Peaknum KkoHmeHcaruu
MaJOHOBOTO 3(pHUpa U MAJOHOBOW KHCIOTHI C ajbJeTHIaMU. AMUHOKHCIOTHL. JlmKapOOHOBEIE
KHUCJIOTBI.

Azorcomepxkamme — coequHeHus.Hurpocoenunennsa. AmuHbel. B kaxzaom — kiacce
paccMaTpuBalOTCs CIEAYIOLINE pa3lieNbl: U30Mepus, HOMEHKIAaTypa, (QU3NYeCKue U XUMHYECKHE
CBOICTBa, CIIOCOOBI MOJTydeHHs. MeXaHU3MBbl peaKiuil.

A3a- 1 1na30coeMHEHUs

[Tony4yenue quazocoeqMHEHUN peakUuen TUa30TUPOBAHUS: YCIOBHS IPOBEACHUS PEAKLIUY U
MexaHu3M. Dusnyeckue cBolicrBa. XuUMHUYeCcKHe CBoicTBa. IlonmydeHme U INpUMEHEHHE
A30COEIMHEHMII.

4. O0beM yueOHOMH THCHUIIINHBI

O6bem
Bujt yae6Hoii paboThI B 3adeTHBIX B axamemmueckux
SIMHHIIAX gacax
OO0uiasi Tpy10€eMKOCTb AN CIIUTIJIMHBI 5 180
10 Y4eOHOMY IJIaHY
AYIUTOPHbBIE 3aAHATHSI: 64/36 64
Jlexumu (JIek) 32/36 32
ITpaktuyeckue 3austus (I13) 32/36 32
JlaGopaTtopust - -
CamocTosiTesibHas padora (CP): 80/36 80
Jlpyrue BUIBI CaMOCTOSATEILHOM paboThI 80/36 80
Buja KOHTpOJIsA: 3a4eT / IK3aMeH 1 Ik3ameH (36)

AHHOTaNUA padoyeil MpOrpaMmMbl JUCUUILIMHBI
«Munepagnorus u kpucrasorpapus» (b1.B.0/1.9)

1. Heap AMCUMIVIMHBI- COCTOMT B TNPUOOPETEHHWH CTYACHTAaMU 3HAHUH 00 OCHOBHBIX
MOHATHAX KpUCTAIIOTpaguy, KPUCTANIOXUMUU, MHUHEPATIOTHUM M TMeTporpaduu JUisi TOHUMaHUS
B3aMMOCBSI3U BHYTPEHHETO CTPOCHHUS TBEPJAOTO Tela C ero (pU3MKO-XUMUYECKUMU CBOMCTBAMHM IS
yIpaBJICHUS CTPYKTYPOU U KaYECTBOM TEXHUUYECKUX MaTEPHAIIOB.

2. B pe3yabTare u3yueHus AUCUMILIMHBI 00y4YalOUIMiics Mo mporpamMmme fakajaBpuara
HOJIKEH:

Obaadams CleqyOIUMA KOMIETEHIIMSIMHU:

- FOTOBHOCTBIO HCIOJIB30BaTh COBPEMEHHBIE 3HAHUS O KPUCTAIUIOXUMHYECKOM
CTPOEHHH BEIECTBA IS IOHUMaHHsI OKPY)KAIOIIEro Mupa u sBiieHuit npupo sl (OI1K-2);

- CIIOCOOHOCTBIO MCIIOJIB30BATh 3HAHUS O CTPOCHHU BEIIECTBA, MPHUPOAEC XUMHUYECKOU
CBSI3M B Pa3NUYHBIX KJaccaxX COSAMHEHUH NI MOHMMAaHUS UX (PU3UKO-XxuMHdeckux cBoicTB (OITK-
3);

- CIOCOOHOCTHIO MPOBOIUTH KPUCTANIOXUMUYECKHI aHATU3 ChIPhs, MAaTEpUATIOB U TOTOBOM
MPOJIYKIIUH, OCYIIECTBIIATH OLIEHKY pe3ynbraroB ananu3a ([1K-10);

- CHOCOOHOCTBIO  IJIAHUPOBATH W MPOBOJUTH  KpUCTAIOrpaduueckoe,
KPUCTAJIOXUMUYECKOE U MUHEPAJIOTHYECKOE M3ydeHHE, MPOBOAUTH 00pabOTKY €ro pe3yibTaToB,
MPUMEHSTh METOJIbI KOMITbIOTepHOTO MoeaupoBanus (I1K-16);



- TOTOBHOCTb MCIOJIb30BAaTh 3HAHUA KPUCTAUIOXMMUYECKUX CBOWCTB COCIMHEHUN U
MaTepHaJIOB Ha X OCHOBE JUIs PEIICHUs 3a1a4 rnpodeccruoHanbHo aestensaoctu (I1K-18).

3uams:

- OCHOBHBIE 3aKOHBI M MOHITHS KpUCTAILIOrpaduu, KPUCTAJUIOXUMHH, MUHEPAJIOTUH U
nerporpadun

- OCHOBHBI€ TIOJIOKEHHSI CTPOEHHUSI KPUCTALUTMYECKUX TBEPIBIX TEJ: KPUCTAJINYECKAS
CTPYKTYpa BEIIECTBA, NPOCTPAHCTBEHHBIC I'PYIIbI CHMMETPUH, OCHOBHBIE THUIIbI KPUCTAJUIMYECKUX
CTPYKTYP, B3aUMOCBSI3b KPUCTAUTHICCKON CTPYKTYPBI U (DU3UKO-XUMUICCKUX CBOUCTB;

- 001111€e TPUHIUIIBI KIAaCCU(PUKAIIMKN U OTMIHUCAHUS KPUCTALTUYECKUX CTPYKTYP

- OCHOBHBIE KpHUCTAIOTPAUICCKHE W KPUCTALIOXUMHUYCCKAE METOJIbI HCCIICTOBAHUS
KPHUCTAJUIMYECKUX TBEPJIbIX TEI;

Ymemo:

- OTIPENIENsATh W OIHUCHIBATH OCHOBHBIC CTPYKTYPHBIE THUIIBI (YUCIO (OPMYIHHBIX
€IMHUL], KOOPJWHALIMOHHBIE YHUCJA, KOOPIAWHAIMOHHBIE MHOTOTPAHHMKH, HAJIWYUE TUIOTHEUIINX
YIaKOBOK), pelliaTh TUIIOBBIC 3aa4UH 110 OMPEACIICHUI0 KAaTETOPUH, CHHTOHUH, TUITY IIEHTPUPOBAHMS
KPUCTAJUIMYECKOM PEIIETKH;

- YCTaHABJIMBATh B3aMMOCBS3b MEXKIY KPUCTAUIMYECKOW CTPYKTYpOH H (HU3HKO-
XUMHUYECKUMH CBOKCTBAMU;

- HCTOJIb3ysl 3HAHUSI OCHOBHBIX JHArHOCTHYECKUX CBOMCTB MHHEPAJIOB M TOPHBIX
MOPOJ MPOBOJIUTh UX OMUCAHUE;

- WCIIONb30BaTh COBpPEMEHHBbIE MHTEepHET-pecypchl, TeMmarndeckue 0a3bl JaHHBIX H
MOJICIMPOBAHME B MPUKIAAHBIX TpOrpaMmax JUisi COCTaBJICHHS  ONHCAHUS  3aJaHHOTO
KPUCTAJUTMYECKOTO BELIECTBA.

Bnaoemy:

- METOJAUKON OMHUCaHUs MOP(OIOTUH KPUCTAIITUYECKUX TBEPBIX TET;

- METOAUKOM omnpeaeneHus: GopMyil CHMMETPUU KPUCTAUIMYECKUX MHOTOI'PaHHUKOB;

- METOJMKON KPUCTAJUIOXUMUYECKOTO ONMUCAHUS OCHOBHBIX THUIIOB KPUCTAIIMYECKUX
CTPYKTYD,

- HaBbIKAMU UJCHTU(PUKALIIH BEILIECTBA o JTAHHBIM KaueCTBEHHOTO
peHTreHoa3oBOro aHaIu3a;

- METOJUKON ONPENENeHUsI U ONUCAHUS OCHOBHBIX MUHEPAJIOB U TOPHBIX MOPOJ IO
JUArHOCTUYECKUM IPU3HAKAM.

3. Kpartkoe cogep:xaHue IUCHHUILIHAHBI

Beenenue. Coneprkanue, 3a1a4u ¥ B3aUMOCBS3b C APYTUMH JUCLUIUIMHAMY CIEUAIBHOCTH.

OcHoBbl  kpuctaimorpadpuu. Kpucraminueckas CTpyKTypa U CHMMETPUS KPHUCTAIUIOB.
CuMMeTpusi Kak MPUHLIMN KIACCU(PUKAIUK KPUCTAJUIMYECKUX TBEPABIX TeN, TMOHATHE 00
M30TPOIHBIX u AHU30TPOMHBIX KpHUCTaslIax. OcHOBHbIE CBOMCTBa KpUCTAJLJIOB:
AHU3OTPOTHS/M30TPONHS, OJHOPOJHOCTb, CIHOCOOHOCTH OTPAHATHCH, CUMMETPHUSA. DIEMEHTHI
CUMMETpUU KOHEUHbIX ¢uryp. Dopmyna cummerpun. [IOHATHS KaTeropuu, CHUHTOHUHU, BHUJ
CUMMETpUHU. MexyHapoHasi CUMBOJIMKA U TEOPEMBI CIOKeHUs. 32 Buaa cummerpuu. [IpaBuna
KpucTaorpadMueckol  YCTAaHOBKM KPHUCTAJJIOB, cTepeorpaduyeckiue MPOeKIUH JIEMEHTOB
CUMMETPUU M TPOEKIUH TpaHel KpuctamioB. POpMbl HACATBHBIX KPUCTAUIOB: MIPOCTHIE U
KOMOMHUpPOBaHHBIE (OPMBI OTPAHEHHUS, MPOCThie (GOPMbI OTPAaHEHUS HU3IICH, CpeAHEN U BbICIIEH
KaTeropui, MNpoeKIUH TrpaHeld. PeanbHble KpPUCTAUIBl: OCHOBHBIE METOJIbI  BbIpalllMBaHUs
KPUCTAIIJIOB U3 PaCTBOPOB M PACIUIaBOB, (JOPMBI peallbHbIX KPUCTAIIIOB.

OCHOBBI  KPUCTAJUIOXMMHUHU. JIEMEHThl MPOCTPAHCTBEHHOM pemeTku. TpaHcisauus.
DNEeMEHTbl  CUMMETPUM  KPUCTAUIMYECKUX  pEUIeTOK.  JJeMeHTapHas  sueiika.  Tumbl
TPaHCISIIIUOHHBIX pemeTok.14 tunoB pemerok bpasa. IlpocTpancTBenHble rpynnsl no denoposy.
230 mpocTpaHCTBEHHBIX Tpynn. OCHOBHBIE CTPYKTypHbIe THUIBL. OINHUCAaHHE KPUCTATUITMYECKUX
CTPYKTYp: 4YHuCIO (OPMYIBbHBIX €IMHHUII U CTEeXHOMETpuueckas Qopmyiaa COeIUHEHUS,



KOOPJIMHAIIMOHHOE YHUCJIO, KOOPAMHALMOHHBIA MHOIOTPAHHUK, PEHTTEHOBCKAsl IUIOTHOCTb,
IUIOTHEWIINE YIIAaKOBKH M 3alOJIHEHHOCTh ITYCTOT, MPOEKLUs Ha 0a30BYIO IJIOCKOCTh. OmnucaHue
CTPYKTYpHBIX THIIOB NPOCTHIX BEIIECTB (MeaW, MarHus, rpadura, anmmaza u J1p.), OMHAPHBIX
coequaenuii Tuna AX, AXn (ramura, (uaroopura, pyTwia U JAp.), CI0KHOOKCHIHBIX COEIMHEHHN
(mmuHenM, TepoBckuTa W Ap.). Kpucrammoxumudeckas kimaccudukanus cuiamkatoB. [loHsTus
M30MOPH3M U TOIUMOP(HU3M KPUCTAIUTMYECKUX TBEPAbIX Teil. TBepaple pacTBOPHI M YCIOBHS UX
oOpazoBanus. OOmmMe NPEACTABICHUS O PEHTTEHOBCKUX METOJax aHalln3a, KaueCTBEHHOM
peHTreHo(a30BOM aHaIW3€, WIACHTU(QUKAIMS BEIIeCTBAa MO JAHHBIM PEHTI€HO(A30BOTO METO/a
aHaJu3a.

CoBpemeHHbIE TeMaTWdyeckue 0a3bl JaHHBIX IO KpUCTALIOrpaduu, KPUCTALIOXUMHH H
MUHEPAJIOTUM U  NPUKIAJHBIE KOMIBIOTEPHbIE NPOrpaMMBbl JJIsi OMUCAHUS KPUCTAIIMYECKUX
TBEPABIX TE.

OcHoBbl MuHepasioruu u nerporpaduu. OOIME CBEACHUS 0 MUHEpaaxX: Kiaccu(uKanus
MUHEpAJIOB 10 XHMHYECKOMY COCTaBy U OCHOBHBIE [MIPEJICTAaBUTENIM pa3HBIX KJIacCoB,
JMarHOCTUYECKHUE CBOMCTBA MUHEPAJIOB (IF€HE3UC, MOP(QOJIOTusi, XUMUYECKUN COCTaB, LBET, L[BET
4yepThl, OecK, TBEpAOCTh, CHAHOCTh, MPO3PauHOCTh, MJIOTHOCTh U JIp.). OnpeeneHue MUHEPAJIOB
no ux (U3HKO-MeXaHW4YecKuM cBoicTBam. OOIIMe cBeleHUs O TOpPHBIX MOPOJax: CHUCTEMaTHKa
TOPHBIX MOPOJI MO T€HE3HCYy. ONMUCAHUE MPEJCTaBUTENeH pa3HbIX THUIOB FOPHBIX MOPOJ, OCHOBHBIE
XapaKTEePUCTUKH TOPHBIX MOpoJ (TeHe3Uuc, MUHEpaIbHbIN COCTaB, CTPYKTYpa, TEKCTypa, TBEPAOCTb,
IJIOTHOCTH FOPHBIX MOpo). OrpeneneHre ropHbIX MOPOJ MO UX (PU3UKO-MEXaHUYECKHM CBOMCTBAM.

4. O0bem yueOHOH TUCUMIIIIMHBI

Bun yuebHoit paboTbl B 3auerHbIX B akagemmnueckux
eIMHUIIAX Jacax

OO0mas TPyA0eMKOCTh TUCIHIIJIHHbI 3 108
10 Y4eOHOMY IJIaAHY

AyAUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,44 16
[TpakTrueckue 3aHATHS 0,44 16
Jlabopatopus (JIab) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
CamMocTosTenpHOE H3yUeHHE Pa3/IeioB Kypca 1,67 60
Bu HTOroBOro KOHTpOJIs: 3a4eT - -

AHHOTaNUA padoyeid MPOrpaMmbl JTUCUUILIMHBI
«IIpoexTnpoBanme nerasneid mamuH 1 annaparos» (b1.B.0/1.10)

1. Henu u 327244 AUCHUIJIMHBI

Henp aMCcUMIVIMHBI - HAYYUTh CTYACHTOB TBOPUYECKOMY IOJXOAY K BBIIIOJIHEHHUIO
WHXEHEPHBIX PAacueTOB HA MPOYHOCTh, JKECTKOCTh U YCTOMYMBOCTH JJIEMEHTOB KOHCTPYKIHUH,
JieTaneil ¥ y3j710B MallliH U anmaparos.

OCHOBHBIMH 3a/Ja4aMH JHCIHHUILIHHBI, PEHICHHE KOTOPHIX OO0ecleynBaeT AOCTIKEHHE
LIEJH, SBJISIOTCS:

. U3y4YCHHE TUIOBBIX 3JIEMEHTOB KOHCTPYKLIUN XUMHUYECKOTO 000PY10BaHHUS;
o OCBOEHHUE OCHOB METOJUKH IIPOCKTUPOBAHUS;
. oOecrieueHHe HEOOXOAMMOW  TeXHUYECKOM MHpopManued Ui  BOCHPHUATHA

CTYACHTaMU psJia MOCICAYIOINUX JUCHHUIIIINH.

J TpeboBanus Kk pe3yiabTaTaM OCBOCHUS JAUCHUIITUHbI
N3yuenne kypca «llpuknangHas mexanuka» no HamnpasieHuto 18.03.01 Xummueckas
TEeXHOJIOTUsl CIIOCOOCTBYET MPHOOPETEHUIO CIIETYIOUINX KOMITETEHIIUMI:



. CIIOCOOHOCTh HaJIAKUBaTh, HACTPAUBATH U OCYIICCTBIISTH MPOBEPKY 000PYIOBAHUS
nporpammubix cpeacts (ITK-6);

J CMOCOOHOCTh  AQHAIM3MPOBATH  TEXHUYECKYI0  JOKyMEHTAalMIo,  TOJI0UpaTh

00opynoBaHUE, TOTOBUTH 3asBKU Ha proOpeTeHne u peMoHT obopynoBanus (I1K-9).
2. B pe3syabTare wu3yyeHMs AUCHMIUVIMHBI O0y4yaloummiicss 10 Nporpamme

O0axajiaBppuaTa J10J7KeH 3HaTh:

. KOHCTPYKLMM, THUIMAXU M KpUTEpUH pabOTOCIOCOOHOCTH JeTajed MalluH,
cOOpOYHBIX eqUHMII (Y3JI0B) M arperaTos;

. OCHOBBI TEOPUHU COBMECTHOW pabOThI M METOJbl pacueTa JAeTajed U y3J0B MalluH U
anmnapaToB XUMUYECKOU TEXHOJIOTHH;

yMeTb:

J BBITIOJIHATh U YWUTaTh TEXHUYECKUE CXEMbl, UYEPTEeXKHU U ICKHU3bl JAeTajei, y3JIoB U
arperaTtoB MallMH, COOPOYHBIX YEPTEXKEN 1 yepTexH 0OIIEro BUA;

J MPOU3BOJIUTh  PACUYEThl IO OCHOBHBIM KPUTEPHUSIM  pabOTOCIOCOOHOCTH U
KOHCTPYMPOBaHUs JieTajieil MallluH;

. MIPOU3BOJIUTh PACUETHl U KOHCTPYHPOBaHUE JeTajeil MalllMH U MEXaHU3MOB C YYETOM
MIPOM3BOJICTBEHHOM TEXHOJIOTHH U IKCIUTYaTalluH;

BJIAJIeTh:

. HaBbIKaMU KOHCTPYUPOBAHUS U TEXHUYECKOTO TBOPUECTBA;

. MIpaBUJIAMU MTOCTPOCHUS TEXHUYECKUX CXEM U UepTexei;

. OCHOBHBIMM METOJIaMU pacyeTa M TMPOCKTHUPOBAHUS MEXaHUUYECKHUX VY3J0B U
JJIEMEHTOB TEXHUKH.

J Kpartkoe conepxaHue IUCHUILIMHBL

Moayab 1. «Pacyer XMMHYECKOro ammapara ¢ MeXaHM4YeCKMM IepeMemnBaImuM
YCTPOMCTBOM).

[To Bcem aTamam KypcoBOTO MpoekTa o(opMIsieTcsi enuHas TMOSCHUTENbHas 3amucka. B
MOSICHUTENILHYIO 3aIUCKY BKITIOYAIOTCS MMPOCKTHBIC W MPOBEPOYHBIE PACUETHI THIIOBBIX 3JICMEHTOB B
COOTBETCTBUHU C JCUCTBYIONIMMH METOqMKaMHu. [Ipor3BoIuTCS:

1) BBIOOp KOHCTPYKIIMOHHBIX MATEPHAJIOB;

2)pacyeT OCHOBHBIX TEOMETPUYECKUX PA3MEPOB armapara;

3)pacyer TOJIIMH CTEHOK armapaTa u pyOariku;

4)noxbop mpHUBOIa;

5)pacuer ¢uiaHIIEBOrO COCANHEHHUS KPBILIKH C KOPITYCOM ariapara,

6) pacuer BaJia MEIIAJIKH HA BUOPOYCTOWYUBOCTD M IPOYHOCTb;

7)moa6op u pacyet My(Thbi;

8)mo0op U pacyer YIIOTHEHHS.

MoayJas 2. «HepTe:x 0011ero Bua annapara.

BeimonHsiercss deprex oOIIero Bujaa ammnapara ¢ BHIAMH, pa3pe3aMH, CCYCHUSMHU U
BBIHOCHBIMHU DJIEMEHTAaMH, NAIONIMMHU TOJHOE MpEACTaBICHHE 00 €ro yCTPOWCTBE M MPUHIIMIIC
paboTbl. UepTex o0mIero Bua anmapara CoJICPIKuUT:

1. N3o0paxxenue ammapara (BHIbI, pa3pe3bl, CEUYEHHUS, BBIHOCHBIE 3JIEMEHTHI),
CoJIepKaliiue OKOHYATEIbHbIE KOHCTPYKTUBHBIE PELLICHUS.

2. OcHOBHBIE pa3MepHI.

3. Pacrnionoxxenue mrynepos, JIr0Ka, ONOp anmapara.

4. TaOnuiy Ha3HAUYEHUS IUTYIEPOB B arnapare.

S. TexHUuecKyto XapaKTepUCTUKY M TEXHUYECKHE TPEOOBaHUS K HEMY.

Ha BTOpOM nHCTE BBINOJNHSAIOTCS YepTeKHW COOPOUHBIX E€AMHUI] W JeTaneil. Yeprexu
BBITNOJIHAIOTCA Ha JHcTax popmara Al.
KypcoBoii mpoeKT sBISIETCS CaMOCTOSTEIbHONH PabOTON CTYAEHTa, KOTOPBIM HECET IMOJIHYIO



OTBETCTBEHHOCTh 3a €€ KayecTBO (IPaBUIBHOCTH PAaCUYETOB,

opopmIIeHHE dYepTeXKe) u

CBOEBPEMEHHOCTh BBITIOJTHEHUSI BCEX ATanoB pabot. IIpemomaBarens — pyKOBOAWTENb IMPOEKTA
HampaBisieT paboTy CTYICHTa, KOHCYJABTHPYET IO HESCHBIM BOIPOCAM, ONPEACISeT CTENeHb

3aBCPUHICHHOCTU OTACIIbHBIX 3TAIIOB IIPOCKTUPOBAHUA.
O0beM yueOHOl AUCIUNINHBI

B 3aueTHbIX B akanewm.
SIMHUTIAX gacax

OO01asi TPY/10eMKOCTh JTHCHUILIMHBI 110 YYeOHOMY IJIaHY 3,0 108
AyIUTOpHBbIE 3aHATHS: 0,44 16
Jlexuunu (JI) - -
[IpaxTnueckue 3anstus (113) 0,44 16
CamocrosiTesnnasi padora (CP): 2,56 92
Bua xkoHTpoJisi: 3a4er / 3k3amMeH Kypcosoii

npoext/

3aver ¢

OLIEHKOi1

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«JIaGopaTopHblii npakTUKyM 1o ¢pusuveckoi xumun» (b1.B.0/1.11)

1. Iean 1 3212494 AUCHMIITIMHbI
Henp THCHUIUIMHBI — O3HAKOMHUTH M PACKPBITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX

AKCIEPUMEHTAJIbHBIX METOA0B (DPU3MUECKON XUMUH, HAYYUTh CTYACHTA BUICTh 00JIACTHU U MPECIb
MPUMEHEHHSI TUX METOJOB HCCIIEIOBAHUS, YETKO MOHUMATh WX MPUHIMUIIHAIbHBIE BO3MOKHOCTH U
OTpaHUYEHUS MPU PELICHUN KOHKPETHBIX SKCIIEPUMEHTAIBHBIX 3a/1a4.

3agauu W3y4YeHUs ITUCIHUIUIMHBI CBOJATCA K (DOPMHPOBAHUIO y CTYJIEHTa TBOPYECKOIO
MOAX0/la K DPAa3BUTUIO HABBIKOB (DU3UKO-XHMUYECKOTO HCCIIEIOBaHUS, T'PAMOTHOM MOCTaHOBKE
J1a00paTOPHOTO MCCIIENOBAHUS M HAXOXKJICHUIO MyTeH €ro peanu3alud, aHaiu3a ¥ 000O0IIeHHS
MOJIyYE€HHBIX SKCIEPUMEHTAIbHBIX PE3yJIbTaTOB.

2. B pe3yabraTte u3yudyeHuss kypca «JlabopaTopHblii NMpakTUKYyM Mo (u3N4ecKoi
XMMMU» CTYIEHT /J0JIZKeH:

Ooénadamp cnenyromumu npodeccnonaabHbiMu KomnereHusmu (11K):

-CIIOCOOHOCTBIO MPOBOJUTH CTaHIAPTHBIE M CepTU(UKALMOHHBIC HCIBITAHUS MaTEepHAJIOB,
U3JCTUI ¥ TexHoJoruueckux npoieccos (ITK-17);

— CIOCOOHOCTHIO UCHOJIB30BATh 3HAHHE CBOMCTB XUMUYECKUX DJIEMEHTOB, COSIUHEHUN
M MaTepHaioB Ha UX OCHOBE [UIs PeIIeHHs 3a1a4 mpodeccruoHanbHoi aestensHocTh (ITK-18);

— TOTOBHOCTBIO MCIOJB30BAaTh 3HAHUS OCHOBHBIX (PU3UYECKHX TEOPUH Ui pEIICHUS
BO3ZHHKAIOMIKNX (PU3UUECKUX 3324, CAMOCTOSATEIBHOTO MPUOOpeTeHus (PU3HUeCKUX 3HaHUH, s
MMOHUMAaHUS IPUHIIUIIOB PabOThl MPUOOPOB U YCTPOICTB, B TOM YHUCIIE BBIXOSIINX 32 MPeIeibl
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3uamey:

— MPUHIMUIBI PA0OTHI H CXEMbI UCTIOTIB3YEMbIX U3MEPUTEIBHBIX YCTAHOBOK;

— BO3MOXHOCTH METOJIOB CHEKTPOXMMUU JJIsi TPOBEACHUS KAadeCTBEHHOTO U
KOJIMYECTBEHHOTO aHAIM3a XUMUYECKUX CHCTEM, OMpPENENeHUS TePMOJAUHAMUYECKUX CBOMCTB
XUMHYECKUX BEIIECTB;

— KOHIYKTOMETPHUYECKUH ¥  MOTCHIIMOMETPUYECKHH  METOJbl  HaXOXIACHUS
TEPMOJUHAMHYECKUX  XAPAKTEPUCTHK DJJICKTPOJIUTOB (aKTUBHOCTEH U KOA(DDUIIUEHTOB
AKTUBHOCTH, KOHCTAHTBI JUCCOITUAINH, TEPMOJMHAMUYECKUX XapaKTEPUCTHK PEaAKIIUN);

—  (u3MKO-XMMUYECKHE METOJAbl HCCIENIOBaHUS M aHanmu3a (Pa3oBBIX PaBHOBECHH B
OJIHO- U MHOTOKOMITOHEHTHBIX CHCTEMAaX, MyTH MOCTPOCHUS (Da30BBIX JUArpaMM COCTOSIHHUS,




— DKCIEPHUMEHTAIIbHBIE METOAbl M3YUYEHHUS] KMHETUKH XMMHUYECKUX PEaKLui, crocoObl
OIIpEEeHUsI KOHCTAHT CKOPOCTEH U NMOPAIKA XMMUYECKUX PEAKIIUHM.

— KaJIOpPUMETPUYECKHE METOJbl ONPENCICHUSI TeINIOEMKOCTH, TEIJIOBBIX P(PEKTOB U
JIPYrUX TEPMOXUMHUECKUX CBOMCTB H3y4aeMbIX OOBEKTOB.

Ymemo:

— TPUMEHSTh TEOPETUYECKUE 3HAHUS W IKCIEPUMEHTAIbHBIE METOABI MCCIEIOBAHHS
(bU3NIEeCKON XUMHH MTPH PEUICHNH MPO(PEeCCHOHANBHBIX 33/1a4;

— chopmynmupoBaTh mpobIEMy M OOOCHOBATH BBHIOOP 3KCICPUMEHTAIBHOTO METOJa
WCCIICIOBAHUS, TOCTABUTH LIEJIH U 33/1a4M U HAMETHUTD ITyTH MX JTOCTHKCHHUS;

— TIPOBECTH MAaTEMAaTHUYECKyI0 O00pabdOTKy OHKCHEPUMEHTAJIbHBIX [aHHBIX Ha 0ase
TEOPETUYECKUX 3HaHUU N0 (PU3HMUECKON XUMUU;

— MPEACTaBJIATh JaHHbIE JJAOOPATOPHOIO HCCIENOBaHUS B rpaduueckod ¢opMe u Ha
OCHOBE TOJIyYEHHBIX 3aBUCUMOCTEN OIpEAEsATh COOTBETCTBYIOIIME TEPMOJMHAMUYECKHE U
KUHETHYECKUE XapaKTEPUCTHKN XUMHUECKOW CUCTEMBI U XUMUYECKOTO MPOIECCca;

— TPOBOJUTHh aHAIM3 M KPUTHYECKH OIICHWBATH IIOJTYYEHHBIE JKCIIEPHUMEHTAIBHBIC
JaHHbIE, 000011aTh U AenaTh 000CHOBAaHHBIE BBIBO/IbI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOJIOB (M3NYECKON XUMHH IS
pelIeHNs KOHKPETHBIX HCCIIe0BaTENbCKUX 3a/1a4;

— DOKCIIEPUMEHTAIBHBIMH ~ METOJIAMH  WCCJICOBAaHUS  COCTOSIHHSI ~ XHMHYECKOTO
paBHOBECHUS M KHHETHKH XMMHUYECKOTO TpoIiecca.

— nmnpuemMamMu OOpaOOTKM TMOJyYEHHBIX OMBITHBIX MJAHHBIX [UISl BBISBICHUS U
YCTAHOBJICHHSI B3aMMOCBSI3€d MEXAYy TEpPMOJMHAMUYECKUMHU CBOMCTBAMM M (PU3NUYECKUMHU
rapaMeTpamu mpoiiecca;

— 3HAHMSAMHM OCHOBHBIX 3aKOHOB (HU3MYECKOW XUMHUU M COAEpKAaTeIbHOM
WHTEPIPETAINH MTOJTY4YEHHBIX YKCIIEPUMEHTAIbHBIX PE3YIbTaTOB.

3. Kparkoe cogep:xanue TUCHHMILIHHbBI

[Ipumenenrie  MeTolOB  (DU3UKO-XMMHYECKOTO  HCCIENOBAaHUS  JJIsl  ONpeAeTeHHs
TEPMOJIMHAMUYECKUX U KHHETHUECKUX XapaKTePUCTUK XUMHUECKUX CUCTEM.

CnekTpoxumMmuyeckue MeToAbl HccieqoBaHus. KadecTBeHHBI aHanmu3 BellecTBa
(ompeneneHre MeXbSACPHBIX PpACCTOSHUN, MOMEHTOB HWHepuud MoJiekyn). OrmpeneneHue
KOJIMYECTBEHHBIX  XapaKTEPUCTUK  (CTENEHH JAUCCOIMAMM W KOHCTAHTHI  JIHMCCOIMALIUU
AJIEKTPOJIUTOB, TEINIOEMKOCTH BEIIECTBA).

DiiekTpoxumMuyeckue Meroabl ucciaenopanus. Konaykromerpusi. Onpenenenue
KOHCTaHTBl JUCCOIMAIMKA  CIadOro  3JEKTPOJIMTA, CTENEHU JAUCCOLMALMU, DICKTPUUECKOMN
MPOBOAMMOCTH  HpH  OECKOHEYHOM  pa30aBlEHUH  KOHAYKTOMETPUYECKHM  METOJIOM.
IMorenunomerpus. OnpeneneHne TEPMOAMHAMUYECKHX XapaKTEPUCTUK XUMHUYECKOM peakiuu
(AH®, AG®, AS°), TemnepatypHoro kodpduimenta IJIC (dEO/dT ), cranmaptaoit DJIC (E°),
W3y4eHUEe BIUSHUS J100aBOK Ha MOTEHIIUANT JIEKTPOIa.

®da3oBoe paBHOBecHE B OJJHOKOMIIOHEHTHBIX cucTeMaX. PU3UKO-XMMHYECKHI aHAIN3.
N3yueHne 3aBUCUMOCTH CBOMCTB cucTeMbl oT e€ cocraBa. KpuBele oxnaxienus. OmnpeneneHue
cocraBa 3BTeKTHUYeckoi cmecu. IlocTpoeHue nuarpamMM KUNEHHsS M JAMarpamMM IUIABKOCTH JUIS
OnHapHbIX cucTteM. OrpaHMueHHast pACTBOPUMOCTh B TPEXKOMIIOHEHTHBIX CUCTEMAX.

Xumnueckoe paBHoBecue. OrnpezeneHHe KOHCTaHThl XHMHUYECKOTO paBHOBECHS U
TEIIOBOTO 3(ppekTa XUMUUIECKOH peaklui Ha IPUMEpE peakiuii pa3ioKeHusl.

Tepmoxumus. Kasopumerpus. Onpenenenue TEMI0EMKOCTH BEILECTB
KaJOPUMETPHUUECKIM METOIOM.

4. O0bemM yueOHOM TUCHHMILINHBI



B 3a4YeTHBIX | B aKajeM.
eIMHULAX yacax

OO0masi TpyaoeMKOCTh AWCHMIUIMHBI IO Yy4eOHOMY 30 108

IUIAHY ’

AyIUTOPHBIE 3aHATHSI: 0,89 32

JlaGopaTopus 0,89 32

CamocrositesbHast padora (CP): Buabl yyeOHoM 76
paboThI

Buj koHTpOJs: 3a4eT / IK3aMeH - 3ayeT

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUIITIMHBI
«HcTpyMeHTaIbHBIE METOIbI XUMHUYeckoro anaausa» (b1.B.0/1.12)

1.lesu u 3212494 TUCHHUILINHBI

Heny nucuuruHel: npuoOpeTeHrne oOy4arolnIMMHCS 3HAaHUM IO OCHOBHBIM TIpyliam
METOJIOB XHMHYECKOTO aHaiu3a, HaumboJiee IIMMPOKO MPUMEHSIEMBIX B MPOMBIIIJICHHOCTH H
HCCIE0BATEIbCKON paboTe, a Takke KOMIIETEHIIMHA, HEOOXOIMMBIX XHMUKAM-TEXHOJIOTaM BCEX
CHEIUATBFHOCTEH JJIs PEIICHNs] KOHKPETHBIX 33/1a4 XUMHUECKOTO aHaJIn3a.

2. B pe3yabTaTe 0CBOEHUSI UCHHUILINHBI 00Y4YAIOLIUICA J0JI/KEH:

OBJIAJICTh CJICTYIOIIMMHU KOMITETEHIIUSIMH:

- CIIOCOOHOCTHIO TPOBOJWUTH aHAJIU3 CBIPbS, MaTEPHAIIOB W TOTOBOM TMPOIYKIIHH,
OCYIIECTBIIATH OIECHKY pe3ynbraToB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO TUIAHHUPOBATH U MPOBOAMUTH (DU3UYECKUE U XUMHUYECKUE SKCIIEPHUMEHTHI,
MPOBOJAUTH O0OpabOTKY pe3ylbTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIABUIaTh THUIIOTE3bl U
YCTaHABIMBATh TPAHUIBl UX NPUMEHEHUs, NPUMEHATh METOJbl MAaTEMaTHYECKOTO aHalau3a |
MOJICITMPOBAHUS, TEOPETHUYCCKOTO U IKCIIepuMeHTaabHOro uccienoBanus (I1K-16);

- TOTOBHOCTBIO NMPOBOJUTH CTAaHAAPTHBIE M CEPTU(PUIMPOBAHHBIE HCIBITAHHUS MaTEpPHUAJIOB,
U3JCTUI 1 TexXHoJornueckux nporeccos (ITK-17);
3uamop:

— TeopeTnyeckrue 0CHOBbI MeTo1I0B UMXA;

- Iporiecchl OPMHUPOBAHUS AHATTMTUYECKOTO CUTHANIA B pa3nuuHbix UMXA;

— paccMOTpeHHE MPUHIIMIIOB U3MEPEHHM B CTAaHAAPTHBIX MPUOOpax;

— ocHOBBI MeTpoJsiorun UMXA B cootBeTcTBHM ¢ pekoMenaanusimMu MIOITAK.—
Ymemo:

- IPUMEHSATH MPUOOPETEHHBIE TEOPETUYECKUE 3HAHUS U MPAKTUYECKUE HABBIKH B IPO
(hecCHOHaTBHOM NeSTENbHOCTH JUISl PEIICHUs KOHKPETHBIX XMMHUKO-aHAIMTHYECKHX 3a-
nau;

Bnaoemp:

- metononorueit UMXA, mMpoKo UCHOJIb3yeMbIX B COBPEMEHHOM aHAIUTUYECKOM MpaK-
THUKE;

- CHUCTeMOi1 BbIOOpA METOa KaueCTBEHHOTO U KOJIMYECTBEHHOTO XMMHUECKOTO aHAIIN3a,
- OLICHKOM BO3MOKHOCTEW METO/la aHAIIN3a;

- OCHOBHBIMHU CIIOCOOAMU METPOJIOTHUECKON 00pabOTKH pe3ylbTaTOB KOJIMYECTBEHHOTO
XUMHUYECKOTO aHan3a.

3. Kpartkoe conep:kanue QTUCHUIINHBI:

Oobmas xapakrtepuctuka HMMXA. OcHOBHbBIE HCTOYHHMKH TOTPEUIHOCTEH pPe3ylbTaToB
aHanmu3a M crnocoObl ux omeHku. OneHka mpenena OOHApYKEHUS C HCIOJb30BAaHMEM (OPMYIIBI
Kaiizepa u craHmapTHOTO OTKJIOHEHHMs MHHUMAIBHOTO JeTekrupyemoro curHaiga no MIOITAK.
JIuHelHBI ManazoH orpenessieMblx KoHueHTpaiuid. CtangapTHbie o0pas3bl cocraBa. OCHOBHbBIE



AQHAJTMTUKOMETPOJIOTHYECKUE XAPAKTEPUCTUKA METOJOB M PE3yJbTaTOB aHajHM3a, CIIOCOOBI HX
OIICHKHU: TIpeied OOHapyxkeHHs, KOd(D(UIMEHT YyBCTBUTECIBHOCTH, TPAHUIIBl JHMAINa30HOB
ONPEENAEMbIX COJEPIKAHUMN, CEIEKTUBHOCTb, IPELM3UOHHOCTb, IPABUIIBHOCTb, SKCIPECCHOCTD.
Mertoaasl mpo6ooTOOpa, pa3aeneHns 1 KOHIEHTPUPOBAHNUS BEILIECTB.

Metononorus UMXA. IlpueMbl KOJMYECTBEHHBIX H3MEPEHUH (METOJ TIpagyupOBOYHOMN
3aBUCHMOCTH,. BHEIIHETO W BHYTPEHHETO CTaHAapTa, METOJ [00aBOK). AHAIUTHYECKHE U
METPOJIOTHYECKHE XapaKTEPUCTUKU pPa3IMYHBIX HHCTPYMEHTaJIbHBIX MeToJ0B. [loHsTue 00
aTrTecToBaHHOU Metoauke. [Ipobiiemsl BhiOOpa MeTona ananu3za. O6oouiennsie ceenenus o 'OCT P
NCO 5725 (2002).

OO0mas XxapakTepUCTHKa CIICKTPaIbHBIX METOJOB aHanmu3a. Kiiaccupukanus CreKTpaTbHBIX
MeTo/0B aHanu3a. [lonmydeHne XUMUKO-aHAIUTHYECKOM HMHGOpMauU MpH B3aUMOACHCTBUU
AIIEKTPOMAarHUTHOTO U3JIY4YEHHUs] C BELIECTBOM. ATOMHAasi M MOJIEKYJIspHas CHEKTPOCKOIMSL.
AOGCOpOLMOHHBIE U AMUCCHOHHBIE METO/Ibl aHAJIM3A.

ATOMHO-DMUCCUOHHBIA  CIIEKTPAJIBHBIA  aHanu3. TEOpeTHYEeCKME OCHOBBI  aTOMHO-
SMHUCCHOHHOTO CIIEKTpajbHOro aHanuza. lcrounuku BO3OykaeHust crekrpoB. KauecTBeHHas
XapaKTepUCTUKA aHAJIUTUYECKOTO0 CHrHaia. VIHTEHCHMBHOCTb CIEKTpPalbHBIX JIMHUM Kak Mepa
coJiep’KaHus dJieMeHTa B mpoOe. PakTophl, BIMSIOMINE HA MHTEHCUBHOCTb CHEKTPAJIbHBIX JIMHUH.
CriekTpasibHble TPUOOPHI U CIIOCOOBI pErUCTpalM CHEKTpa. pacin(poBKa SMUCCHOHHBIX CIIEKTPOB
U UISHTHU(HUKAIUS SJIEMEHTOB MO HMX CHEKTpaM. ATOMHO-3MHUCCHOHHBIM aHalu3 ¢ WHIYKTUBHO
cBs3aHHOM ma3Moil. KonnuecTBeHHBI aHanu3. ATOMHO-SMHUCCHOHHAs (OTOMETpHUS IJIAMEHH.
["a3oBble MamMeHa Kak BHUIbl HU3KOTEMIIEpaTypHOH Iuta3Mbl. biok-cxema miaameHHoOro ¢oromerpa.
Bo3MoxxHOCTM MeTOMa W ero orpaHudeHus. AHWOHHBIM M KaTHOHHBIN 3(dexTs. OOnacTu
MIPUMEHEHHSL.

ATOoMHO-abcopOIMOHHast  crekTpoMeTpusa.  OOmas ~ xapakTepuCTHKa  MeToJa W
aHAJIMTUYEeCKoro curHana. [lorioimieHue 3JeKTPOMAarHUTHOTO H3JIy4eHUs CBOOOIHBIMU aTOMaMH.
biok-cxema mnpubopa. McTOUHMKHM MOHOXpoOMaThyeckoro wu3imydeHus. CrnocoObl aToMu3aIuu
npoObl. CpaBHEHHE aHATUTHYCCKUX XapaKTEPUCTHK METOJOB aTOMHOW abcopOumu W aTOMHOM
SMUCCHH.

AHanuTuyecKkass MOJIEKYJIsIpHas CHEKTPOCKONMs. MeToabl ONTHYECKON MOJIEKYISIpHON
CHEKTPOCKOINMHU. XAapaKTepUCTUKA AHAJIUTHUYECKOTO curHana. llornomenune 31eKTpOMarHUTHOTO
W3JIy4eHHUS] MOJIEKYJIaMHu. OJEKTPOHHBIE NEPEXOAbl M CIEKTPbl MOIJIOLIEHUS MOJIEKYJ. 3aKOH
byrepa-JlamGepra-bepa. Mossipubiii ko duruent nornomnieHuss. CrnekTpohOoTOMETPUUSCKUNA |
dboToMeTrpruueckuid aHanu3. ONTUMU3ALKS YCIOBUI aHAMTHYECKUX omnpeaenacHuil. OTKIOHEHUs OT
3akoHa byrepa-Jlambepra-bepa. Anmapatypa mis CHeKTpo- ¥ (OTOMETPUUYECKUX H3MEPEHUH.
Tounocte pe3ynbTaToB (QoTomMeTpudeckux onpeneneHuit. Juddepennumansuas Qoromerpus.
MeTo bl crIeKTPOPOTOMETPUIECKOTO TUTPOBAHUSI.

Onyopumerpuyeckuii ananus. [lpupona aHaIUTHYECKOro CHUTHanIa (QIIyOPECHEHIIMH U
dbochopecuenmu. KBaHTOBBIE U JHepreTuyeckwii BbIXOAbl. DakToppl, BIMAIOMIME Ha
MHTEHCUBHOCTh (prryopecuieHnu. TemneparypHOe U KOHIIEHTPAIIHOHHOE TylIeHue (hIyopecleHIUH.
3epkaibHas CHMMETPUS CIEKTPOB TMOTJIONMIEHUST M HchnyckaHus (mpaBwio JleBmmHa). 3akoH
BaBunoBa. Cxema QuyopumeTpudeckux u3MepeHuil. BpiOop MEepBHYHOTO W BTOPUYHOTO
cBeTopmIbTPOB. [ pagynpoBoYHas 3aBUCUIMOCTh U KOJIMYECTBEHHBII aHAJH3.

TypObunumerpuyeckuii u HederoMeTpuueckuii MeToAbl aHanu3a. PaccesHue cBeTa
JUCHIEPCHBIMU cucTeMaMu. CBsI3b ONTHYECKOM MIOTHOCTU AUCHEPCHONW CUCTEMBI C KOHIIEHTpALUEn
ompenensgeMoro BemecTBa. Ko3(pGHUIMEHT MYyTHOCTH CHUCTeMbl. TeopeTHYecKHe OCHOBBI
Typounumerpun U Hedenmomerpuu. YpaBHeHue Pomes. CpaBHuTENbHas XapaKTEPUCTHKA
AQHAJIMTUYECKUX CHTHAJIOB B TypOumuMmeTpuu U HedenoMeTpun. TpeOoBaHUs, MPEIbSIBISIEMbIE K
HCIOJIb3YEMbIM aHAIUTUYECKUM PEAKIUSIM.

OOmiass xapakTepUCTHKAa JIIEKTPOXMMUYECKMX METOJOB aHalnW3a M HX KIacCUpUKaIUS.
Knaccudukarust 5S1eKTpoJAOB B JIEKTPOXHUMHYECKUX MeTojnax ananmuza. [lomspusyembie



HEINOJSIPU3yeMbIe JJIEKTPOAbl. Mcronb3yeMble XUMUYECKHE M DJIEKTPOXMMHUYECKUE DPEaKLUH,
TpeOOBaHUSs, MPEABSBISIEMBIC K 3TUM peakiusaM. Bo3dmoxuoctn DXMA.

KonaykToMeTpuss U1 KOHIyKTOMETpHUYECKoe TuTpoBaHue. OOmias xapakTepUCTHKAa METOJa.
AHaIUTUYECKUN CHUTHAJl B KOHAYKTOMETPUH. YJIENIbHAs W JKBUBAJIEHTHAs DJJIEKTPOIPOBOJHOCTH
pacTBOpPOB JJIEKTPOJIUTOB. IToaBuxKHOCTH HOHOB. [Ipsimas KOHIYKTOMETpUs u
KOHJIyKTOMeTpu4eckoe TuTpoBanue. Kpusble ThTpoBaHusa. @akTopsl, BIUAIOIIME HA BUJ KPUBBIX
TUTpOBaHusA. IIpuHIMNManpHas CcXeMa YCTAHOBKM JUIi KOHAYKTOMETPHYECKMX HW3MEPEHH,
HCIIOJb3yeMble NIEKTpoJbl. Bo3moxxkHoctn merona. IIpumepsl onpeneneHuil. BpICOKOYaCTOTHOE
TUTpOBaHKE. Bo3MOKHOCTH MeTO1a.

[ToreHnIMOMETpPUS W INOTEHUUOMETPUYECKOE TUTpOBAaHME. VHIMKATOpHBIE AIIEKTPOIbI U
3NEKTpOJbl cpaBHeHUA. [loTeHIMAn »HNeKTpojJa Kak aHAIMTUYECKHil curHal. HMonHomerpus.
JlonHaHoBckuil U nud@y3nonHslii noreHuuansl. Kiaccupukanys HMOHOCEIEKTUBHBIX 3JIEKTPOJIOB.
VYpasHenne Hukonabckoro-OiizeHMaHa. MeTo/bl KOJMYECTBEHHBIX OINPEAETICHUN M YCIOBUS MX
npumeHenus. llpsmas mnorenuumomerpust (pH-merpus, unonHomerpus). Bo3MokHOCTH MeTOna.
Mertopl TuTpoBanusa. O6paboTKa KPUBBIX NOTEHIIMOMETPUYECKOTO TUTPOBAHHUS.

Bonsramnepomerpuueckre MeTonpl aHanuza. Kiaccudeckas mnomsporpadus. [lossipo-
rpammel. MHTepriperanus mnossiporpaMM. OCTaroyHbI M KOHJECHCATOPHBIM TOKH. YPaBHEHHE
nossiporpadudeckoit BosHbl ['efipoBckoro-UnpkoBruya. TloTeHmMan moayBOJHBI KaKk KadyeCTBEHHAS
XapaKTepUCTHKA AHAJUTHYECKOro curHaia. Beibop M HazHaueHue mnossiporpaduueckoro (¢oHa.
[Ipenenbubiit 1U(PY3MOHHBIN TOK KaK KOJIMYECTBEHHAs XapaKTePUCTHKA aHAJTUTHUYECKOTO CUTHala.
AmnepoMerpuueckoe TuTpoBaHue. OOmias XxapakTepUCTHKAa METOJa U aHAJUTUYECKOrO CHUTHaja.
Br16op ycnoBuil amnepomerpudeckux usmepenuil. [IpuHnunuanbHas cxema aMIepoMeTpHuecKoro
TuTpoBaHus. Kpusble TuTpoBaHus. IIpuMepsl MPaKTHUECKOTO UCTIOIb30BaHUSI METOA.

KynonomeTrpuueckuii MeTo 1 aHaIn3a

Knaccugukanus meronoB kyaoHomeTpuu. KonndecTBo snekTpudecTBa Kak aHAIMTHYECKUI
curHan. IIpsamas KynoHOMeTpus M KyJOHOMETPHYECKOE THUTpoBaHMe. Pacuer KoiamudecTBa
UIEKTPUYECTBA, 3aTPAYEHHOTO HAa  DJIEKTPOXMMHYECKYI0  peaknuioo. KymoHomerpuueckoe
TuTpoBaHue. BpiOop Toka  amekrposnmsa. [IpuHHMOManpHAas ~ cXemMa  YCTaHOBKHM  JUIs
KYJIOHOMETPUYECKOTO TUTPOBAHUS. [TpakTueckoe IIPUMEHEHHE METO/1a.
OnexTporpaBuMeTpudeckuil aHaau3. O0mas XxapakTepucTHKa MET0/1a U aHAIMTHYECKOTO CUTHAA.

OOmast  xapakTepucTHKa Xpomarorpaguueckux MeToAoB. TeopeTHueckue OCHOBBI
xpomarorpaduyeckux meronoB. Xpomartorpamma. Ilapamerpsl ynepxkusanus. KauecTBeHHas u
KOJIMYECTBEHHAs] XapaKTEPUCTUKU AHAIMTUYECKOIO CUTHala B KOJOHOYHOM Xpomarorpaduu.
OU3MKO-XMMHUYECKHE OCHOBBI Xpomarorpaguueckoro mnpouecca. Kiaccuduxanus MeTos0B
XpoMarorpaduu 1o arperaTHOMy COCTOSHHUIO (a3, 10 MeXaHU3My pasJelieHHs U CIocoO0y
odopmiuenus nporecca. CTeneHb paszjeneHust U KpuTepuil ceaekTUBHOCTH. Kpurepuii pasneneHus.
OntuMuzanus npoueccoB pasjeneHus cMmecei BemectB. Koaddunuent pacnpenenenus. OcHOBHOE
ypaBHeHHe xpomarorpaduu. CBs3b (OpMbI BBIXOAHON KPHUBOM C M30TEpMOM pacrpenesieHus B
KOJIOHOYHOM XpomaTorpaduu. BbicoTa, 3KBHBaJleHTHasi TeopeTudeckol Tapeske. Kunernueckas
Teopus Xxpomartorpaduu. YpaBHenue Ban-Jleemrepa.

lNazoxunkoctHas xpomarorpadus. OOmas XxapakrepucTuka MeTona. IIpuHnunuanbHas
cXeMma ra3oBoro xpomarorpaga. YcTpoHCTBO M Ha3HaueHHMe y370B xpomartorpada. TpebGoBanus,
IpeabsBlIsieMble K HEMOJBUKHON M TMOABMKHOU (azam. JlerekTopsl. Metoabl uIeHTU(UKALUU
BEIIECTB B ra3oBoi xpomartorpaduu. MneHTHduKamuss KOMIIOHEHTOB pasJelisieMbIX cMmeceill ¢
MOMOIIBIO JIOTapU(MHUUECKUX HHAEKCOB yaepxkuBaHuA. CrnocoObl KOJIMYECTBEHHOTO aHAJIN3a.
ITpuMepbl MPaKTUYECKOTO UCIOIB30BAHUS Ta30BOM XpoMaTorpaduH.

KunkoctHas xpomatorpadus. Kiaccupukanuss METOAOB >KUAKOCTHOM Xpomarorpaduu.
Oco6ennoctn BOXX. [IpuHuunuanbHas cxema KHJKOCTHOrO XxpoMartorpada. THUMBI 1eTEKTOpPOB B
BDOXX. JKunkoctHoancopbumonnas BDXKX. HopmanbHo-¢a3oBblii 1 oOparieHo-(a3oBblii
BapHaHTBl: COPOEHTHI, OIIOEHTHI, pa3jeiseMble BemecTBa. YpaBHeHne Hokca. Metomapl



UICHTH(HUKAIIMN BEHISCTB M KOJWYECTBEHHOTO aHanmm3a B BOXX. [Ipumepbl mpakTUYecKOTo
ucnonp3oBanuss BOXKX. Pacnpenenurtenshas OymaxHass xpomatorpagus. KauectBeHnas u
KOJIMYECTBEHHAs] XapaKTEPUCTHUKU aHAIUTHUECKOoro curHana. OOmacTb npuMeHeHus. [ enb-
xpomarorpadus. [logBmwxHast n HenojBuxkHas ¢as3pl. OOIIee ypaBHEHHE, OMUCHIBAIOLIEE MPOLIECC
renp-xpomatorpagun.  Bo3moxHOCTH — Tenmb-xpomarorpaduu.  [Ipumepbl  MpakTHYECKOTO
ucrnonp3oBanus. MoHooOMeHHass W woHHast xpomarorpadus. TpeOoBanus, NpeAbABISEMBIE K
peaknusiM HoHHOTO oOMeHa. OcoOeHHOCTH MOHOOOMEeHHOH xpomarorpaduu. KoHcTaHTa MOHHOTO
oOmena. M3orepmbl moHHOTO oOMeHa. KatmonuTsl m aHMOHHMTHL. KO3((HUIHMEHT CelneKTHBHOCTH.
Nonnas xpomatorpadus. biok-cxema noHHoro xpomarorpada. Paznensrone u KoMIeHCallMOHHBIC
KOJIOHKH. AHQJIUTUYECKUE BO3MOKHOCTU METO/1a.

ABTOMAaTHYECKU U aBTOMATHU3UPOBAHHBIN aHanu3. pyrue meronsl aHaiu3a. J[UCKpeTHbIE
aBTOMaTW4yecKue aHanu3aropsl. IlpuHnun npelictBus. HenpepelBHBIM NPOTOYHBIM aHAIU3 H
MPOTOYHO-MHKEKIIMOHHBIN aHanmu3. [loHsATHE 00 aHATUTHYECKON Macc-crnekTpoMeTpuu. CyITHOCTh
MeTo/1a. AHaJIU3 OPraHNYECKUX BEIIECTB. DJIEMEHTHBIN aHaJu3.

4.00beM yueOHOM TMCUMILINHBI

3. Bwuasl yueoHoii padoThI Bcero 4/5/6 cemecTp
B B B 3au. | B akan.
3a4. | akaja. | el. yacax
el. | yacax
O0mas Tpy10eMKOCTh 3 108 3 108
AUCHUILINHBI 10 Y4e0HOMY MJIAHY
AyIUTOPHbIE 3aHATHSI: 1,33 48 1,33 48
Jlexuun (JIek) 0,44 | 16 0,44 16
JlabopaTtopusie paboTs (JIP) 0,89 | 32 0,89 32

CamocrosiTesqibHast padboTa
(CP)

CamocTosITeIbHOE U3YYECHUE
pa3aesioB JUCIUILIUHBI

Buja KoHTpoOJIsA: 3a4eT/IK3aMeH

1,67 | 60 1,67 60

1,67 | 60 1,67 60

3a4€T ¢ OLeHKOH

L% g

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«JIabopaTopHbBIN MPAKTUKYM 10 MPOLECCAM U aNNAPaTaM XUMMHUYECKON TEXHOJIOT M)
(b1.B.O1.13)

1. eab TUCHUILIHHBI:

3aKperuieHne 3HAHWW, MOJYYEHHBIX MPU HU3y4eHUM IucuuiuinHbl «llporeccsl u anmapatbl
XUMHUYECKON TEXHOJIOTUW» B 00JIACTH OCHOB THJIPABJIMYECKHUX, TEIJIOOOMEHHBIX U MacCOOOMEHHBIX
MIPOLIECCOB, YTO HEOOXOIUMO MPHU MOArOTOBKE OaKalaBpoB M0 JAHHOMY HANpaBICHUIO ISl HAYYHO-
HCCIIEA0BATEIICKON U MPOEKTHO-TEXHOJOTHUECKON JIEATEILHOCTH.

2. B pe3yabrare wu3y4yeHMs JMCUMIUVIMHBI O0y4YawInuiicss 1O mporpamme
0akajaBpuaTa [0JILKeH OBJIAJeTh CJACAYIMMHU 00menpodeccuoHaAIbHBIMUKOMIIETEHIMSAMU
(OIIK) u npo¢eccuonaibubiMu komnerennusavu (I1K):

- CIMOCOOHOCTBIO U TOTOBHOCTBIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuonansHoi aesirenbHoctr (OIMK — 1);

- CIIOCOOHOCTHIO HallaXUBaTh, HACTPAaWBATh M OCYIIECTBISTH MPOBEPKY OOOPYIOBAHUS U
nporpaMMHbIX cpencTB (ITIK — 6) B 06macTi mpon3BOACTBEHHO-TEXHOJIOTHYECKOU eI TENILHOCTH;

- CIIOCOOHOCTBIO TUIAHUPOBATH U TMPOBOAHUTH (DU3UUYECKUE U XUMHUUYECKUE SKCIIEPUMEHTHI,
MPOBOJUTh OOpPabOTKY HMX pe3yJlbTaTOB M OILIEHUBATH IOTPEIIHOCTH, BBIJIBUraTh THIOTE3bI U
YCTaHABJMBATh TPaHUIBl UX NPUMEHEHUs, MNPUMEHSITh METOJbl MaTEeMaTHYECKOTO aHaiu3a |



MOJICIMPOBAHUS, TEOPETUUECKOrO0 M IKcrepuMeHTtaipbHoro uccienoBanus (IIK — 16) B oGnactu
Hay4YHO-MCCJIE0BATEIBCKON JESITEIbHOCTH.

3. B pesyiabTaTe 0cBOeHHSI TUCHUIINHBI 00Y4YAIOLINICH JOJIKEeH:

3HATD:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TEIIOTHI U MacChl;

- OCHOBHbIE YypaBHEHHMS MPUKIATHONW THUJIPABIMKM U 3aKOHOMEPHOCTH IE€pEeMEILEHUs
JKUJIKOCTCH;

- OCHOBHBIC 3aKOHOMEPHOCTH IPOLECCOB OCAXKICHUSA, (UIBTPOBAHHMA M TEUYCHHUS Uepes3
3€pHUCTBIE CIIOU;

- (pU3HUECKYIO CYIIHOCTH MPOLIECCOB TEIJIO- M MaCCOOOMEHA; OCHOBHBIE KHHETHUECKHE

3aKOHOMEPHOCTH MacCOIepeHoca JIjIsi CUCTEM ra3(mmap)-KUIKOCTh;

- TUIIOBBIE MPOLECCHl XUMUYECKOM TEXHOJIOIMH, COOTBETCTBYIOLIUE aIIapaTbl U METOAbI UX
pacuera.

YMETHh:

- OIIpPENIeNATh XapaKTep JABMKEHUS KUIKOCTEH U ra3os;

- UCMOJb30BaTh OCHOBHbIE KMHETHUYECKHE 3aKOHOMEPHOCTH TEIUIO- M MaccollepeHoca IpH
aHaJIM3€e TEIJIOBBIX U MaCCOOOMEHHBIX ITPOIIECCOB;

- COCTaBJISITh MaT€pHAJIbHBIE U TETIOBBIE OallaHCHI [T CUCTEM ra3(Iap)->KuKOCTb;

- paccuMThIBaTh MapaMeTpbl HACOCHOTO, TEIIO- U MacCOOOMEHHOTO 000PYA0BAHNUS;

- COCTaBJISITh TEXHOJIOTMYECKHUE CXEMbI 1 M300pakaTh Ha HUX OCHOBHBIE alapaThl;

- aQHATU3UPOBATH SKCIEPUMEHTAJIBHO IMOJIyYEHHBIE U TEOPETHUECKH pacCUUTaHHbIE
MoKa3areau paboThl almaparos.

BJIAAETD:

- METOJO0JIOTHEH pacuera THIPOMEXaHUYECKUX, TEIUVIOBbIX U MACCOOOMEHHBIX IPOIECCOB.

- METOJaMH COCTABJICHUSI TEXHOJIOTUYECKUX CXEM.

4. Kpartkoe cogep:kaHue IUCIHUTIIHHBI
Ne /i HaumeHoBaHue J1a00paTOPHBIX padoT
1 OmnpeneneHne peXMMOB TCUSHHSI HKHUIKOCTEH.
2 N3yuenune npoduis ckopocTeld oToKa B TPyOOIIpOBOJIE.
3 I'uapaBirueckoe COMPOTUBIICHUE B TPYOOTIPOBOIAX

(MeTamIMuecKoM U CTEKJIIHHOM) U 3JIEMEHTaxX
TpYOOIIPOBOIHOM apMaTyphI.

4 OmnpezeneHue TUAPABIMYECKOIO COPOTHBIICHHS MIPSIMOTO
ydyacTka TpyOoIpoBoa.

5 Omnpenenenre rUAPABIMYECKOTO CONIPOTUBIICHUS B 3JIEMEHTAX
TpyOOTIPOBOTHOM apMaTypsl (auadparma, IpocceabHbIN
BEHTHJIB ).

6 Omnpenenenre TUAPOIMHAMHUYECKOTO COTIPOTUBIICHUS CYXOM

CUTYATOM TAapCJIKU KOJIOHHOTO aIlliapara.

7 OnpeneneHI/Ie TUApaBINYCCKOr0 COIMPOTHUBIICHUSA opomaeMoﬁ
CUTYATOM TAapCJIKU KOJIOHHOTO aIlliapara.

8 I/I3MepeHHe THUAPABINYECKOTO COIIPOTUBJICHUA TPY6HOFO n
MC)Kpr6HOFO MMPpOCTPAHCTBA TEIIO0OMEHHOTO arapara.

9 KanubpoBka pacxogoMepa BECOBBIM METOJIOM.




10 N3ydeHne xapakTepUCTUK LIEHTPOOEKHBIX HACOCOB.

11 Omnpenenenue ko3 uipenTa Terionepeaayn B ABYXTPYOHBIX
TETI00OMEHHUKAX.

12 Temnonepenqaya B METAUIMYECKOM U CTEKJISIHHOM
KOXXYXOTPYOHBIX TEIJIOOOMEHHHKAX.

13 HNHTeHCHBHOCTD TEIUIoTIepeIaun B IUIACTHHYATOM
TEMI000MEHHUKE

14 W3ydyenne mporiecca HECTAMOHAPHOTO TEMJIOOOMEHAa B
anrmapare ¢ MEeIIaJIKON U TIOTPYKHBIM 3MEEBHKOM.

15 Onpenenenre ko3pGUIUEHTOB MAaccOOTIauu B ra3oBoi (aze
NpU HWCHAPEHWH >XKUJIKOCTH B BO3AYIIHBIA TMOTOK WU TIPU
KOHJICHCAIlMM T1apa Ha IUIEHKE JKUAKOCTH B HACaJIO0YHOU
KOJIOHHE.

16 Onpenenenre ko3pGUIUEHTOB MAacCOOTIauu B KUAKOHU (haze
pH AecOpOIMM JUOKCHIA YIJIepoJa W3 BOJBI B TUICHOYHOM
KOJIOHHE.

17 N3yuenne COBMECTHOTO TEIUIO- K MacCOOOMEHa B HACAOYHON
KOJIOHHE.

18 N3yuenne mporecca MPOCTOW TEPETOHKHW OWHAPHOM CMecH
M30IPOIIaHOJI-BOIA.

19 N3yuenne mporecca MPOCTOW TEPETOHKHM OWHApPHOM CMecH
BOJIa-3TUJICHIJIUKOJIb.

20 N3yuenne  mporecca  NEPHOJUYECKONM  pEKTU(DUKAIIUN
OMHApHOI cMecH ATaHOI-BOJIA.

21 Paznenennie  pacTBOpOB ~ HM3KOMOJICKYJSIPHBIX  BEIIECTB
00paTHBIM OCMOCOM.

22 OmnpeneneHue CKOPOCTH CBOOOJTHOTO OCAKICHHUS TBEPABIX
YaCTHUII U BCIUIBITUS MY3bIPEN B KUAKOCTSX.

23 N3ydenue nmpouecca GUIbTPOBAHUS CYCTICH3HH.

24 l'upponuHamMuka  HEMOABIKHOTO W TICEBIOOKHMXKEHHOTO
3€pHUCTOTO CIOAL.

5. O0beM y4eOHOH TUCHUILINHBI

Bunpt yueOHoil | Beero VI cemectp
paboThI 3au. en. Ak. Jac. 3au. en. Ak. Jac.
Obmas

TPYAOEMKOCTh 2 72 2 72
JTUCHUIUIMHBL  TIO

y4yeOHOMY IIaHy




KoHnTakTHas 0,89 32 0,89 32
pabora:

Jlexuuu (Jlek)

[IpakTnueckue - - - -
3ansrus (I13)

JIa6.paboTsl 0,89 32 0,89 32
CamocrosiTesibHast

pa6ora (CP): 1,11 40 1,11 40

Bun HUTOTOBOI0
KOHTPOJIAA: 3a4eT

AHHOTanus padoyeil NPorpaMMbl AN CHMILJIMHBI
«IIpoekTHpOBaHME NPOLECCOB M aNNapaToB Xumuieckou rexnojaornmw» (b1.B.O/1.10)

1.1leab AUCHUNIMHBI:

Cy1miecTBEHHO paclIupUTh, CHCTEMATU3UPOBATh U UCIOJIH30BaTh HA MPAKTUKE 3HAHUI OCHOB
TUAPABIMYECKUX, TEIJIOBBIX W  MAacCOOOMEHHBIX TPOIECCOB  XHMHUYECKOW  TEXHOJIOTHH,
MTO3BOJISIONINX BBIITYCKHUKAM OCYIIECTBIISITh HAYYHO- UCCIIEIOBATEIHLCKYIO M TTPAKTUUYECKYIO padboTy
Ha MPEANPUITHSX.

2.B pe3yabTare M3yYeHHUs NTUCUMUILIMHBI 00Y4YaIOIIMIICA MO MporpaMmme OakajaBpuara

AOJIKEH OBJAAECTDH CJICAYIOINUMUA KOMIICTCHIIUSAMM

Ilpogheccuonanvnvimu (I1K):

B 00J1aCTH MPOU3BOICTBEHHO-TEXHOJIOTUYECKON ACSITEIbHOCTHU:

- CIIOCOOHOCTHIO MPUHUMATh KOHKPETHbIE TEXHUUYECKUE PELICHUs IpU pa3paboTke
TEXHOJIOTUYECKHUX MPOLECCOB, BEIOUPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTUU C YUETOM —
9KOJIOTHYECKUX MmocieacTBUi ux npumeneaus (ITK-4);

- CIIOCOOHOCTBIO BBIABIIATH U YCTPAHSATH OTKIOHEHHS OT PEXKUMOB pabOTHI
TEXHOJOIMYECKOro 000PyI0BaHMUS U TIApAMETPOB TeXHOIOrn4eckoro mpoiecca (ITK-11).

B 00JIaCTH HayYHO-UCCIIEA0BATEIbCKOMN IEATEIILHOCTH !

- CIIOCOOHOCTHIO IJIAHUPOBATH U MPOBOIUTH (PU3NUECKUE U XUMHUYECKUE IKCIIEPUMEHTHI,
MIPOBOJUTH 00pabOTKY HX pe3ylbTaTOB U OLIEHUBAThH MMOTPEIIHOCTH, BBIIBUTATh TUIIOTE3HI U
yCTaHABIUBATh I'PAHUIIBI UX IPUMEHEHUS, TPUMEHATH METO/Ibl MATEMAaTUYECKOTO aHAIH3a U
MO/JICTUPOBAHHUSI, TEOPETUIECKOTO U SKCIepUMEHTaNbHOro uccnenoBanus (ITK-16).

3.B pe3yabTaTe 0CBOCHUS JUCHUIIIMHBI 00YYAIOMIMICH 10JI2KEeH

3HATD:

- METObI pacyeTa Terio- 1 MacCOOOMEHHBIX alIapaToB;

- OCHOBHBIE TPUHIUIIBI OPTaHU3AMHU TPOLIECCOB XMMUYECKON TEXHOJIOTUU;

- TUIIOBBIE MPOLIECCHl XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME AIIapaThl 1 METOIbI UX
pacuera;

- METO/Ibl COCTABJICHUS TEXHOJIOTMYECKUX CXEM C HAHECEHUEM BCEX almapaToB.

YMETb:

- COCTaBJISITh MaTEepHUATbHBIEC U TEIIOBBIE OATAHCHI /I CUCTEM Ia3->KUIKOCTD;
- pacCUMTHIBATh MapaMeTPhI TEIJIO- U MacCOOOMEHHOTO 00OPYIOBAHUS U HACOCOB;
- moAOUpaTh cTaHAApTHOE 000PYAOBaHKE, UCTIOIh3YEeMOE B XUMUUYECKOM
MIPOMBILIJIEHHOCTH.
BJAJETD:




- METOJ0JIOTMEN pacueTa OCHOBHBIX IIapaMeTPOB I'MJIPOMEXAaHUUECKUX, TEIVIOBBIX U
MaccoOOMEHHBIX MPOIECCOB;

- OCHOBaMH MPaBHJIBLHOTO MOA00pa TEII0 K MacCOOOMEHHOTO 000PYA0BaHUS;

- METOJJaMH COCTABJICHUS TEXHOJIOTUYECKUX CXEM U TpapuuecKoro n300pa’keHusi OCHOBHOTO
00opyIOBaHUSI.

4.KpaTtkoe coaep:kanue JMCIUIIHHBI

Beenenne. Onrcanue MpUHIUIHAIBHON CXeMbI peKTH(PHUKAIIMOHHON YCTaHOBKU
HenpepbIBHOIO JeiicTBus. CpaBHEHUE U 00JIaCTH IPUMEHEHUS HACAIOUHbIX U TapeIbuaThIX KOJIOHH.
[TocTpoeHne paBHOBECHOM JINHUU Ha OCHOBE IOJIyYE€HHBIX UHAUBUAYAJIbHBIX 3aJaHU.

Mopyas 1. Pacyer pekTH(HKAIMOHHOH KOJIOHHBI.

Pacuer HacagouHOM U Tapeab4aToil peKTU(UKALMOHHONW KOJIOHH HEMPEPHIBHOTO JIEHCTBUS.
MartepuanbHbiil 0amaHC KOJIOHHBI. PacueT MUHMMAIBHOTO 1 pabouero ierMoBOTO YHCIIA.
[TocTpoenue pabounx JuHUN. Pacuer ckopocTH nMapoB U AMaMeTpa KOJIOHHBI. OnpeesieHrne BbICOThI
anmnapara. PacueTr rujpaBin4eckoro COnpoTUBIECHUS KOJIOHHBI. CpaBHEHUE TaHHBIX pacyeTa
HacaJ04YHON U TapenbuaToi KoJoHH. ComnocTaBieHre JAHHbIX, OJyYEHHBIX 110 TporpaMMaM
KOMITBIOTEPHBIX U PYYHBIX pacueToB. BbIOOp KOJTOHHBI.

Mopayas 2. Pacyer u BbIOOp TenJ1000MEeHHUKOB.

Pacuer u Bb160Op TEMI000MEHHUKOB (MCapUTENs, KOHACHCATOPa, O0TpeBaTeNs, X0JIOAUIbHUKOB
JTUCTUIUIATA U KyOOBOTO OCTaTKa) Mo oomiei cxeme. ConocTaBieHne JAaHHBIX, TOJYYEHHBIX 110
MporpaMMamM KOMITBIOTEPHBIX U PYYHBIX pacueToB. [ mapaBnudeckuii pacuer. Beibop ontumanbHOTO
BapHaHTa TEIJIOOOMEHHHUKA.

Moayas 3. I'mapoaHaMu4ecKue pacyersl.

PacueT rugpaBinueckoro ConpoTUBIIEHUs TpyOOIPOBOJOB. PacueT onTuMalbHBIX 1MaMETPOB
TpyOoTmpoBo10B. PacueT u moxbop HACOCOB.

Monyas 4. I'paduyeckoe opopMieHue.

Texnonoruueckas cxema. PekTuukanoHHas KOJOHHA ONPEIEIEHHOTO THIIA C U300pakeHUEM
JeTanell KOHTAKTHBIX 2JIEMEHTOB, PACCYMTAHHBIX B MoayJe 1.
4.00beM y4eOHOH TUCUUIIIMHBI

VIl cemectp
Buna yueOHoi#i padoThl B
B 3aueTHBIX
aKaJeMHYeCKUX
eIMHHUIAX
yacax
O01masi TPy10€MKOCTh JUCHUIIIIHHBI 12 2,0
AyIMTOPHBIE 3aHATHS: 16 0,44
Jlexun - -
[TpakTnueckux 3anaruii 3anarus (I13) 16 0,44
CamocrosiTesibHasi pabora: 56 1,55
By uTOroBoro KOHTpOJIS: 3a4eT

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIITHHBI
«MonejsupoBaHue XUMHKO-TeXHOIorn4eckux npoueccon» (61.B.0/1.14)

1.Henp JMCHUILIMHBI: TIONy4YeHUE CTyACHTaMH-OakanaBpaMd 3HAaHMA B 0OIacTH
KOMITBIOTEPHOTO ~ MOJICIUPOBAHUS ~ XUMHUKO-TEXHOJIOTUYECKUX TMPOIECCOB C MPHUMEHEHHEM
COBPEMEHHBIX CHUCTEM KOMMbIOTEpHOW MaTemaTuku, B 4dactHocTH MATLAB u VBA, a Ttaxxke
npuoOpeTeHne HMH TMPAKTUYECKUX HABBIKOB Pa3pa0OTKH JaHHBIX KOMIBIOTEPHBIX MOJAENeH ¢



OJIHOBPEMCHHBIM PEIICHHEM 33]1a4 CTPYKTYPHOH U MapaMeTpUIeCKO HICHTHU(PUKAIIIH.

2.B pe3ysabTaTe 0CBOCHHS IMCHUILIMHBI CTY/IeHT-0aKaJIaBP J0JIKeH:

3HATH metonbl TIOCTPOCHUS SMIMPUYECKUX (BEPOSTHOCTHO-CTATUCTHUYECKUX) M (PU3UKO-
XUMHUYECKUX (TEOPETUYECKUX) MOJeNe XMMHUKO-TEXHOJOTHYECKUX IPOIECCOB; METO/1bI
UICHTH(PHUKAIIMM  MaTeMaTUYEeCKHX  OINMMCAHUM  TEXHOJIOTMYECKUX IPOIECCOB HAa  OCHOBE
OKCIIEPUMEHTAJIbHBIX JIAHHBIX; METOJ(bl ONTUMHU3AIMU XUMHUKO-TEXHOJOTUYECKUX TIPOIIECCOB C
MIPUMEHCHHEM dYMITUPUICSCKUX U/UITU (PUZUKO-XUMAYECKUX MOJICIICH;

YMETD nipuMeHTh U3BECTHBIE METObI BBIYACIUTEIILHON MAaTEMATUKN U MaTEMAaTHYECKON
CTATUCTUKMU JIJIsi pEHICHUST KOHKPETHBIX 3aJ]ad pacyeTa, MOJACIUPOBAHUA, HISCHTU(DUKAIUU U
ONTUMU3ALMK TIPU HUCCICAOBAHUM, MPOCKTUPOBAHMM W YIPABJICHHH IMPOLECCAMH XUMHYECKOM
TEXHOJIOTHH, a TAK)KE YMETh UCIOJIB30BaTh B CBOEH MPAKTUYECKOMN JEATEIBHOCTU IS TOCTHXKCHHS
ATHUX IIeJIeH N3BECTHBIE MAKEThI MPUKIIATHBIX TPOTPaMM.

BJIA/TETh metonamMu MaTeMaTUYECKON CTAaTUCTHKY JJI1 00paObOTKU pe3yabTaTOB aKTUBHBIX
Y TIACCUBHBIX SKCIIEPUMEHTOB, a TAK)KE METOIaMH BBIUUCIUTEILHON MaTEMATHUKH I pa3pabOTKu 1
peanu3alui Ha KOMITBIOTEpAaX aJIrOPUTMOB MOJETUPOBAHUSA, WIACHTU(UKAIMU W ONTUMU3AIMHI
XUMUKO-TEXHOJIOTHUYECKHUX MTPOIIECCOB;

3. Kpartkoe cogep:xaHue IUCHHUIIUHBI:

3.1. OcHOBHBIE TPHUHITUIIEI KOMITBIOTEPHOTO MOJCITHPOBAHMS XHUMHUKO-TEXHOJIOTHUECKHIX
nporeccoB (XTII). MaremaTtnyeckue SMIUPUYECKHE W MaTEMaTHUYECKHE (PU3UKO-XUMHUYECKUE
MOJIETM W  KOMITBIOTEPHOE  MOJeIupoBaHWe. JleTEpMHUHHpPOBAHHBIE W  BEPOSTHOCTHBIC
MaTemMaTHdeckue mojenu. [IpumMeHeHre MEeTONOJOTHH CHCTEMHOTO aHalln3a JJs pelleHHs 3aaad
MoJienupoBaHus.  [IpuMeHeHHe  TpUHIMIA  «UEePHOTO  ANMKA» TMPH  MaTeMAaTHYECKOM
MOJENUPOBAHUU. ABTOMATH3UPOBAHHBIE CHCTEMBbI NpuUKIagHOW HHopmatuku. Hepapxudeckas
CTPYKTypa XUMHYECKHX TMPOU3BOJCTB M HUX MaTemMaTuyeckux Mojeneil. IIpumenenune
KOMIBIOTEPHBIX MOJENIEH XMMHUUYECKHX MPOLIECCOB ISl aHAIN3a, ONTUMU3ALMN U CUHTE3a XHUMHKO-
TEXHOJIOTMYECKUX cucTeM. OCHOBHBIE MPUEMBI MATEMAaTUYECKOTO MOJIECIUPOBAHUS: AIMIIUPUUECKUH,
CTPYKTYPHBIH  ((PU3UKO-XMMHUYECKUN) H KOMOMHMpPOBaHHBIA (Teopetmueckuit). IlocTpoenue
CTaTUYECKUX W JIMHAMUYECKUX Mojened. Pemienne mnpsaMbix 3agad. [IpoekTHBIH M MOBEPOUYHBIN
(oueHouHBI) pacueT mpoueccoB. Pemenue oOpaTHbix 3amad. [lapamerpuyeckas U CTpPYKTypHas
UAeHTU(PUKAIMS MaTEeMaTHUYeCKUX MoOJieleid. YCTaHOBJIEHHWE aJeKBAaTHOCTH MaTeMaTHYEeCKHX
Mozeneil. CtpaTervsi MpOBEACHUSI PACUETHBIX HCCIEAOBAaHUN U KOMIBIOTEPHOTO MOJIEIUPOBAHUS
peanbHBIX IPOLIECCOB.

3.2 IlocTpoeHue SMIUPUYECKUX MOJICTICH:

@opMynHpoBKa 3a7a4d ANIPOKCUMALMM JaHHBIX JUIS ONMCAHUS SKCIEPUMEHTAIbHBIX
3aBUCHMOCTEH W  IMOJIYYEHHMs] OMIUPUYECKUX MoOJeiedl mpoueccoB. Buasl  kpurepues
annpokcuMauuu. Kpurepuil MeTosa HaMMEHBIIMX KBaJApaToB. PelieHue 3agaud anmpoKCUMAalUU
JUIA HENMHEWHBIX M JMHEHHBIX M0 MapameTpam Mmojened. Marpuunas (OpMyTupoOBKa 3aJayu
anIpoOKCUMALUUU. AHAIUTUYECKUH MW QITOPUTMHYECKHI MOAXOJbl JUISl PpELIEHUs 3aJaduu
anIpPOKCUMALUHU ISl IMHEWHBIX U JINHEAPU30BaHHBIX MOJIENIEH METOI0M HaUMEHbIIINUX KBAIPaTOB;

3aKOH HOPMAJIbHOTO paclpeiesieHus Il BEKTOPHBIX CIyYalHbIX BEJIMYHMHBI U ONPE/ICICHUE
WX YHUCJIOBBIX XapakTEPUCTHK. MaremaTudyeckoe OXUJaHUE U JUCHEpCHs] ISl BEKTOPHBIX
CIy4yalHBIX BEIWYUH. J(MCIEPCHOHHBIN U KOpPPEIALUMOHHBIM aHanu3. IloHsaTus pucnepcun
BOCITPOM3BOTUMOCTH U a/IEKBAaTHOCTH, a TAK)KE€ OCTaTOYHOU aucriepcuu. OmnpeneneHne BhIOOPOUHBIX
KO3 (GUIIMEHTOB KOppensanud U Kod(h(dUIlMeHTa MHOXKECTBEHHON Koppemnsiuu. CTaTHCTUYECKU
MOAXO0]1 K OTIPEICNIEHUIO OIINOOK U MOTPEIIHOCTEH B SKCIIEPUMEHTATBHBIX TOUKAX U3MEPEHUN;

PErpecCUOHHBIN U KOPPENSLHUOHHBIN aHaIU3 JJIs MOCTPOCHUS SMIMPUUYECKUX MOJENed Ha
OCHOBE JIaHHBIX MMAaCCUBHOTO dKcriepuMeHTa. [loHaTus ¢yHkuuu otkivka u (akropoB. OCHOBHBIE
JOMYIIEHUS PETPECCUMOHHOTO W KOPPEISLIMOHHOTO aHanu3a. KpuTepuu MpoBEpPKU OJHOPOIHOCTH
nucnepcuii. BeiOop Buga ypaBHEHUH perpeccui, a Takxke onpeaencHue KodpUIUEeHTOB perpeccun
U UX 3HAYUMOCTH C UCIOJb30BaHueM kputepus CrbrofeHTa. [Iponeaypa UCKIIOUEHUST HE3HAYUMBIX



KoapduuueHToB perpeccun. OnpezeneHue aaeKBATHOCTH PErPECCHOHHBIX MOJENEH C MOMOIIBIO
kpurepus duiepa;

OCHOBHBIC TOJIOKEHHS TEOPUM IUIAHUPOBaHUS HKcrepuMeHTOB (I): mosHBINA (aKTOPHBIHA
skcnepuMmeHT (IIPD) u oOpaboTka ero pesynapraToB. ONTHMaldbHBIE CBOWCTBA MAaTpPHILIbI
IUTAHUPOBAHUSI W CBOMCTBO OpTOTOHANBHOCTH. Ompenenenue Kod(QQOHUIMEHTOB MOJENEH, HX
3HaYMMOCTH ¥ TIPOBEpKa aJIeKBaTHOCTH YypaBHEHHUs perpeccun. CBOMCTBO poTaTabeNbHOCTH
MOJTHOTO (haKTOPHOTO IKCIIEPUMEHTA,

OCHOBHBIE TIOJIOKEHMsI TEOpUM IulaHupoBaHus skcnepuMmeHToB (II): oproronanbHbIi
neHTpanbHbl KoMmno3uimonHbid TwiaH (OLIKII) skcnepumeHTOB M 00paboTKa €ro pes3yinbTaToB.
ObecrieyeHre OPTOrOHAIBHOCTU MAaTpPULbl IJAHUPOBAHUS M ONPEJEICHUE BEJIUYMHBI 3BE3/IHOTO
meva. Onpenenenue Ko3hOUIIMEHTOB MOJIETH, MX 3HAYUMOCTH U OIIEHKA aJIeKBAaTHOCTH YpaBHEHUS
perpeccun. PacueTHoe BbIuKCI€HNE KOOPAMHAT TOUYKHA ONTUMYMa (3KCTpeMyMa);

ONTUMM3ALMS AKCHEPUMEHTAJIbHBIX HCCIEIOBaHUM ¢ MpuUMeHeHueM wmeroda bokca-
Bunscona. OcHOBHbIE MOAXOAbI K ONTUMM3AIUU  OKCIEPUMEHTAIBHBIX  HMCCIEIOBaHUM.
DKclepuMeHTAIbHO-CTaTUCTUYECKH MeTo1. CTpaTerus ABMKEHUS K ONTUMYMY L€IeBOM (QyHKIMH
(pyHkuMM  OTKJIMKA) TpaJueHTHBIM MeToaoM. Kpurtepuum DOCTHXKEHHS «IIOYTH CTallMOHApPHOMN
00JacTu» U METOAbl YTOUHEHUS MOJIOKEHUS ONTUMAIbHON TOYKU B (DaKTOPHOM IIPOCTPAHCTBE.

3.3. IlocTpoenne HU3NKO-XUMHUIECKUX MOIEIICH:

. JTanbl MaTeMaTH4YeCKOro MojenupoBaHus. DOpMynMpOBKAa THUIOTE3, MOCTPOCHHE
MaTeMaTHYeCKOro OMMCAaHUA, pa3padoTKa MOAETUPYIOIIETO alropuUTMa, MPOBEpKa a/JeKBaTHOCTHU
MOJENU M HJEHTHUUKALUsS UX [apaMeTpoB, pacyeTHble MCCIAeA0BaHUs (BBIYUCIUTEIbHBIN
SKCIEPUMEHT);

J COCTaBJICHUE CHCTEM YpPaBHEHMH MaTeMaTHMYeCKOIO OIHUCAHUSA IPOLECCOB U
pazpaboTka (BBIOOp) aJITOPUTMOB WX pEIICHHs. BIOYHBIN MPUHIMIT TOCTPOCHHS CTPYKTYPHBIX
MaTreMaTudeckux wmojenei. OO00OIeHHOe OmucaHue ABW)KEHHUS TOTOKOB (ha3 B ammaparax ¢
MOMOIIBIO TUAPOJNHAMUYECKMX MOJENEH, YUYUTBIBAIOLUINX COCPEAOTOUYEHHBIE M PACHpPEEIICHHbIE
MCTOYHHMKH BELIECTBA U 3HEPruM (TEIUIOTHI). JIOKaJlbHble HHTEHCUBHOCTH MCTOYHUKOB BELIECTBA U
TEIUIOTHI B MOTOKAaX, COOTBETCTBYIOIIME PA3IUYHBIM (U3UKO-XUMHUUYECKUX IporeccaM. OCHOBHBIE
TUIBl YPaBHEHUI MaTeMaTU4YE€CKOr0 ONMUCAHUSI XUMUKO-TEXHOJIOTMYECKUX IIPOLIECCOB — KOHEUHBIE,
0OBbIKHOBEHHbIE U depeHIanbable U AuddepeHnanbHble ypaBHEHHs B YACTHBIX IPOU3BOIHBIX;

. MaTeMaTHYeCKOe MOJAEIMPOBAHUE CTAllMOHAPHBIX U JUHAMHUYECKHX DPEXHMOB
T'HJIPABIMYECKUX IPOLECCOB B TPYyOONPOBOAHBIX CHCTEMaX, II00ajlbHbIE M JIEKOMIIO3UIOHHbIE
METO/Ibl PELICHHUS CUCTEM HEJIMHEHHBIX YPaBHEHUH, a TAKXKE SIBHbIC U HEBHbIE METO/bI YUCIEHHOTO
pemieHust cucrteM OOBIKHOBEHHBIX AuddepeHunnanbHbix ypaBHeHuid. CocTaBieHue ypaBHEHUH
MaTeMaTH4ecKoro onucaHus npouecca. [loctpoeHre MHPOPMALMOHHBIX MAaTpPUL] MaTEMATUYECKUX
Mojienel /i BbIOOpa OOIIero alropuTMa peleHHus — MOJEIMpYIollero anroputMa. Peannsauus
QJITOPUTMOB peILIEHUs] HEJIMHEHHBIX U OOBIKHOBEHHBIX Ju(depeHMaIbHbIX ypaBHeHUH. Onucanue
craunoHapHbix pexumoB XTIl ¢ mpuMeHeHMEM cHUCTEM JMHEWHBIX W HETUHEMHBIX YpaBHEHH.
WtepanyionHsle adroputMbl pemieHus. IlpumeHeHne MeTonoB mpocThix utepauuii 1 Hprorona-
Pagpcona pans  momydeHus — pemieHus.  [IpoGiema  cXOOMMOCTH — mpoliecca  pelleHHUs.
JIEeKOMIIO3UIIMOHHBIA METOJI PEIICHUs CIOXKHBIX CHCTEM KOHEYHBIX ypaBHeHMH. [locTpoeHue uH-
(dbopMalMOHHON MaTpHLbl U1 BbIOOpa ONTHMAIBHOTO alroputMma pemieHus 3anaud. IlonsTue
KECTKOCTH cUcTeM UG epeHINaTbHbBIX YPaBHEHUH U KPUTEPHUU KECTKOCTH. SIBHbIE (OBICTpBIC) U
HesiBHbIE (MeJUIEHHBIE) MEeTO/bl pelieHus. MeTtoasl mnepBoro (Meron Oiiepa), BToporo (
MOAU(UIMPOBaHHBIE METOABI Jisiepa) M uyeTBepToro mnopsaka ( meron Pynre-Kyrra). Ouenka
TOYHOCTH METOJI0B — OWIMOOK ycedeHus. I[lepexonHble OMMOKM M OIIMOKM OKPYTJIEHUS IpH
YHCJICHHOM MHTErpHUpoBaHuu AuddepeHuanbHbIX ypaBHeHHH. CriocoObl o0ecredeHus: CX0AMMOCTH
pemieHns 3agadd. [IpuMeHeHMe HEABHBIX METOAOB I  PEHIEHMs] HKECTKMX CHCTEM
middepeHnnanbHbIX ypaBHeHUH. OmnpeneneHus 1ara UHTErPUPOBAHUS UTEPALIMOHHBIM METOJIOM.
Meronos Kpanka-Hukonbcona (MeTo1 Tpanemuil);



J MaTeMaTU4eCKOe  MOJCIMPOBAHHUE  CTAlMOHAPHBIX  PEXKHMMOB  IPOLIECCOB
TETUIONEpelaun B TUIACTUHYATHIX UM 3MEEBHKOBBIX TEIUIOOOMEHHHKaX. MaTeMaTn4eckoe OMUCaHue
MPOIIECCOB C MPUMEHEHUEM MOJIETICH HIeaTbHOTO CMEIIEHHsI ¥ BhITeCHEeHHs. BbiOop u rpaduueckoe
IIPEJICTAaBICHUE QJITOPUTMOB pelieHus. lIpumMeHeHue cTaHAapTHBIX METOJOB BBIYUCIUTEIBHON
MaTeMaTHKU JJIs PeLIeHUs 3a1ay;

. MaTE€MaTHYeCKOE€  MOJCIMPOBAHUE  CTAlMOHAPHBIX  PEXKUMOB IIPOLIECCOB
TEIUIONEepeladyl B MPSAMOTOYHBIX W IMPOTHBOTOYHBIX TPYOUATHIX TETUIOOOMEHHUKOB, DEIICHHE
3amaun Komm u  kpaeBod 3ajauM [pU  HMHTETPUPOBAHMM  CUCTEM  OOBIKHOBEHHBIX
maddepeHnnanbHbIX ypaBHEHUH. MaTemMaTndeckoe OMMCaHne MPOIeCCOB ¢ MPUMEHEHHEM MO/IeNei
WJIeabHOTO BbITeCHEHUs. Pemenune 3amaun Ko m kpaeBol 3agaun. [IpeacraBinenne aroputMoB
BBIYUCIICHUH B BUJIE MH(POPMAITMOHHON MATPHIIBI CUCTEMBl YPAaBHEHUN MAaTEMATUYECKOTO OMUCAHUS
n 65ok-cxeM pacuetoB. Matemaruueckoe onucanue X TII ¢ mpumMeHeHHEM CUCTEM OOBIKHOBEHHBIX
mupdepeHnranbHbIX ypaBHeHUI. OmnucaHue OOBEKTOB C PpacHpeseleHHBIMU B IPOCTPAHCTBE
napameTpamMu. P@OpMyIMPOBKAa HAYAIBHBIX M KPACBBIX YCJIOBUW 3a/1ad pelieHus. YuCIeHHbIN
anroputM 1-ro nmopsiaka s peumeHus 3aaadn Komm. Metosl «puCTpesikuy Uil pelIeHusT KpaeBou
3a/1a4u;

. MaTeMaTHYE€CKOE MOJIEIUPOBAHUE CTAMOHAPHBIX PEKHMOB MPOLIECCOB B PEAKTOPAX
¢ Memainkod. OmnucaHue MUKPOKHHETHUECKUX 3aKOHOMEPHOCTEM MPOTEKaHUS MPOU3BOJIBHBIX
CIIOHBIX XUMUYECKUX pEaKIuil B KUIAKOHM (a3e A1 MHOTOKOMIIOHEHTHBIX cucteM. OmnpeneneHue
KJIFOUEBBIX KOMITOHEHTOB CJIOKHBIX XHUMHUYECKHUX PEaKIHil C MPUMEHEHHEM METOJIOB JIMHEHHOU
anreOppl - PaAHrOB MAaTPHUI] CTEXHOMETPHUYECKHX KOIPPHUIMEHTOB peakiuu. MaremaTuieckoe
OTIMCAaHUE PEAKTOPHOTO TpoIiecca ¢ pyOanIkoi sl MPOU3BOJILHON CXEMBbI TPOTEKAHUS XUMHUUECKOU
peakuuu. BpiOop anropuTMoB pelieHus 3aJadd ¢ MPUMEHEHHEM HH(QOPMAIMOHHOM MaTpUIlbI
CUCTEMBbl YpaBHEHMH MATEMATHYECKOrO ONHMCAHUS W MPEACTABICHUS aIrOpPUTMa PEIICHUsS C
MTOMOIIBIO OJIOK-CXEMBI pacyeTa MpoLecca;

. MaT€MAaTHYEeCKOE MOJEIUPOBAHUE HECTALMOHAPHBIX PEXUMOB IPOLECCOB B
peakTopax ¢ MeIaJKod. MaTremarndeckas IMOCTAaHOBKA 3aJadyd JJIsg PEaKUU C MPOU3BOJIBHOM
CTEXMOMETpUUECKON cxemoil. @opmynupoBka 3anauyn Ko — 3aauyn ¢ Ha4YaldbHBIMHU YCIOBHUSMH.
Pa3HoctHOoe nmpeacTaBieHHME ~CUCTEMbl  OOBIKHOBEHHBIX AU depeHIMalbHbIX — YpaBHEHUU.
[TocTpoenne uHPOPMAIMOHHON MaTpulbl A7 BbIOOpa airopuTMma peuieHus. ['paduueckoe
MIpeJICTaBJICHHUE aJrOpPUTMa PELICHHs B BUIE OJIOK-CXEMBI pacyera;

. MaTeMaTHYeCKOe MOJICIIMPOBAHKUE CTAI[MOHAPHBIX PEKUMOB B TPYOUaThIX peakTopax
C MPSAMOTOYHBIM WU MPOTHUBOTOUYHBIM JBUKEHUEM TEIIOHOCHUTENEeH. MareMarnyeckas MOCTaHOBKA
3a7a4M JJIsl peaklMu ¢ KOHKPETHOM CTEXMOMETpUYecKoil cxemoi. dopmynupoBka 3agaun Komm —
3a/1a4y C HAaYaJIbHBIMH YCJIIOBUSIMU U KPAaeBOM 3aJauu — 3a/1a4 C KPaeBbIMU yCIOBUSIMU. Pa3zHOCTHOE
MpeJICTaBJICHHEe CHUCTEM  OOBIKHOBEHHbIX U depeHnnanbubix  ypaBHeHui. Iloctpoenue
MH(OPMALIMOHHBIX MaTpUIl A7 BbIOOpa alropuTMOB pemieHus. ['paduyeckoe mpeacTaBieHUE
QIITOPUTMOB PEIICHUS B BUJIE OJOK-CXEMBI pacyera;

. MaTE€MaTUYeCKOE MOJICJIMPOBAHUE HECTALMOHAPHBIX PEXKHMOB IPOLIECCOB B
TpyOUaThIX peakTopax M YHCIEHHBbIE QJITOPUTMbl JAUCKPETU3aLUU JJS PpEIICHUS CHCTEM
muddepeHnanbHbIX YpaBHEHUH C YaCTHBIMH TPOU3BOJHBIMU. MaTemaThueckas MOCTaHOBKA
3a/1auu I pEaKIMM C KOHKPETHOM CTEXHMOMETpUYECKOW cxeMou. DopmMyauMpoBKa HAYalbHBIX U
rpaHUYHBIX ycrnoBuid. Jlnddepeninanbapie ypaBHEHUS B YACTHBIX MPOU3BOIHBIX - DJUTMIITUYECKOTO,
napaboIMYECKOTO U TUIIEPOOTIMYECKOTO THIIOB. AJTOPUTMBI PEIICHHs YPaBHEHUI MapaboIrniecKkoro
TAma. MaremaTudeckass MOJENb XMMHUYECKOTO IMPEBpPALIEHUS B H30TEPMUYECKUX YCIOBUSX IS
HECTAIIMOHAPHOTO TMpoliecca B TPyOUaThIX ammaparax ¢ y4eToM MPOJO0JbHOTO MEePEMENINBAHUS U C
MPUMEHEHHEM OJTHOTIapamMeTpudeckoil 1uddy3noHHON MOIENU sl ONMMCAHUS THIPOJMHAMUYECKOM
0OCTaHOBKM B PEAKIIMOHHOM TMOTOKE. AJITOPUTMBI pEIIEHUS B BUJEC CHCTEM HEIMHEHHBIX
ypaBHEHUH, a Takke OOBIKHOBEHHBIX UG (GEpPeHIINATbHBIX YPAaBHEHHH TMEPBOTO M BTOPOTO
MOPSAKOB;



. MaTeMaTU4YeCKOE€  MOJEIMPOBAHHUE  CTAl[MOHAPHBIX  PEXUMOB  IIPOLECCOB
HENPEPbIBHOW MHOTOKOMIIOHEHTHOW peKTUHKAIMKU ¥ abcopOruu. MaTemMaTndeckoe OIMCaHHe
mporecca MHOTOKOMIOHEHTHOW PEKTH(PHUKAIMK B TapeibuaToil KOJIOHHE. MoJenupoBaHue
(a3o0BOro paBHOBECHS M MpoOIlecca Maccolepeiayy Ha Tapesikax B MHOTOKOMIIOHEHTHBIX CHCTEMax.
VY4yer TemnoBbIX OajJlaHCOB Ha Tapejkax IpU MOJEIMPOBAHMU Ipoliecca B PEKTU(PUKALMOHHOMN
KOJIOHHE. [|eKOMITO3UIIMOHHBII aJITOPUTM pacyeTa Mpolecca peKTH(PHUKAINY B KOJIOHHOM arapare.
MaremaTHueCKO€ ONHMCAaHUE MPOILecCa MHOTOKOMIIOHEHTHON abcopOuuu B HACaJOYHOH KOJIOHHE.
MonennpoBaHue nporecca MHOTOKOMIIOHEHTHON Maccolepelaui B CEKIUAX HACAJOUYHON KOJOHHBI.
ANTOpUTM pelieHHus KpaeBOH 3amauu JUIsi MOJETMpPOBAHHS Mpoliecca abcopOUMU B HAcagOYHON
KOJIOHHE.

3.4. OCHOBBI ONITUMH3AIIUN XUMHUKO-TEXHOJIOTUUECKUX MTPOIIECCOB:

J pelieHue 3a/1a4 ONTUMH3AIUN ¢ TEPMOIMHAMUYECKUMHE, TEXHOJIOTHIECKUMHU,
SKOHOMUYECKUMH, TEXHUKO-IKOHOMUYECKUMH U IKOJIOTUYECKUMH KPUTEPUSIMHU ONTUMAIBHOCTH.
OnTtumansnelie pecypcocoeperatomue XTII. Beibop kputeprueB onTUMalIbHOCTH (1€JIEBBIX
¢byHK1Mil). opMyIMpoOBKa MHOTOKpUTEpUAIbHON 3a1aun onTUMH3ai. OcoOEHHOCTH peleHus
ONTUMU3ANMOHHBIX 33/1a4 X TI1 npu HanM4YuM HECKOIBKUX KPUTEPUEB ONTUMAIIBHOCTH, OBPAKHOM
XapakTepe 1eJeBOoi (YHKUNN U HAIMYUHU OrpaHudYeHui 1-ro u 2-ro pona;

. JITOPUTMBI OJTHOMEPHOM U MHOTOMEPHOM ONTUMU3aLMU. MEeTO bl CKAHUPOBAHUS,
JIOKaNIMU3aIK SKCTPEMyMa, 30JI0TOro ceueHus u yrucen GuboHauyu B ciiyyae 0 JHOMEPHOM
onTUMU3aKA. MeToapl MHOTOMEPHOW ONTHMH3AIMU HYJIEBOTO, TIEPBOTO U BTOPOTO TIOPSIKOB.
CuMIUIEKCHBIE, ClTy4alHbIEe U TPAUEHTHBIE METOIbl MHOTOMEPHON ONTUMH3AIUHN. MeTo 1
mTpadHbIX QYHKIHUI.

3.5. 3aknroyeHue:

. MpUMEHEHHE KOMITbIOTepHBIX MoAesne XTI npu npoeKTUupOBaHUHU XUMHYECKUX
npon3BoicTB — B CAIIP. 3agaun cuctem aBromaTuznpoBanHoro npoektupoBanus (CAIIP) u
CTPYKTYypa CUCTEM KOMITbIOTEPHOTO MpoeKkTupoBanus. MHdopMalnoHHOE U MaTeMaTHYeCcKoe
ob6ecrieuenne CAIIP. ABToMaTu3upoBaHHOE MPOCKTUPOBAHKUE C MPUMEHEHHEM KOMITBIOTEPHBIX
mopeneit XTII;

. IIpUMEHEHHE KoMITbIoTEepHBIX Mozesiel XTI nmpu ynpaBieHun TEXHOJIOTUYECKUMHU
npoueccamu — B ACYTII. Komnbrorepnoe moaenupoBanue XTI B pexxume pealibHOTO BpEMEHH.
Cucremsl pssMoro nu(poBoro (KOMIBIOTEPHOTO) YIPABIECHUS TEXHOJIOTMYECKUMHU MTPOLIECCaMHU.
OcoOenHoCTH peanu3anuu KoMnbloTepHbix Mojesnei XTII B aBToMaTH3UPOBaHHBIX CHCTEMAaX
yhpaBJIeHHUs TeXHOJornueckumu npoieccamu (ACYTII).

4. KoMneTreHuuM ciaymaresieil Ipy 0CBOEHUM THCHUILIUHBI:

['0OTOBHOCTHh NPUMEHSATh AHATUTHYECKUE U UYUCICHHBIE METOJbl PEHICHHUS IOCTaBJICHHBIX
3a/la4, MCMOJB30BaTh COBPEMEHHbIE HH(DOPMALMOHHBIE TEXHOJOTHH, MPOBOJIUTH 00pabOTKy
nH(OPMALIUK U UCIIOJIb30BAHUEM IMPUKIAJHBIX MPOrPAMMHBIX CpPeICTB ceprl mpodeccuoHaTbHON
NEeSITENbHOCTH, MCIOJIb30BaTh CETEBhIE KOMITBIOTEPHBIE TEXHOJOTMHM M 0a3bl JAaHHBIX B CBOEH
npodeccuoHaNBbHOM NesITeNbHOCTH, MAKEThl MPUKIAJHBIX MPOTPAMM JUIs pacuéTa TEXHOJOTUYECKUX
napametpoB obopynoBanus (ITK-2);

CrocoOHOCTh aHaNM3UPOBATh TEXHUYECKYIO TOKYMEHTAIMIo, MOAOUpaTh 000pyHoBaHUE,
TOTOBHThH 3asBKH Ha MPUOOpeTeHne U peMoHT obopynoBanus (I1K-9);

['oTOBHOCTH HCNONB30BaTh 3HAHUE CBOMCTB XUMHUYECKUX DJIEMEHTOB, COCAWHEHUN H
MaTepHaioB Ha MX OCHOBE JJIS pelieHus 3a1a4 npodeccuonansHoi aesrensaoctr (ITK-18);

5. O0beM AUCUMILVIMHBI M BH/IbI Y4e0HOM HATPY3KH

Koauuecto Bcero yacoB B
3a4CTHBIX CIHH. CCMCECTPC

O0mas Tpyi0eMKOCTb JMCIHIIIHMHBI 3 108




B ToMm uncne Ha oOyueHue 3 108
AyIUTOPHBIE 3aHATHS: 1,33 48
Jlexunu 0,89 32
[IpakTrueckue 3aHATHS - -
JIaboparopHbie pabOTHI 0,44 16
CamocrosiTejibHasi padoTa 1,66 60
PacuerHo-rpaduueckue paboThI - -
Jlpyrue BHJIbI CAMOCTOSITENIEHON pabOTHI 1,67 60
Buja uTOroBOro KOHTpOJIsi 3HAHMH 324€T C OLIEHKOMH - -

AHHOTaIUA padoyeil MPOrpaMMbl AN CHHUINJIHHBI
«Teoperuueckue ocHoBbl Koppo3uun» (b1.B.0/1.16)

1. Heap AUCHMIUIMHBI: TPHOOPETEHUE CTYACHTAMHU 3HAHUKW O KOPPO3HOHHBIX IpOIleccax,
MIPOTEKAOIINX B TA30BBIX M XKHUJIKHX CpeliaX, O BHIaX KOPPO3HUH, UMEIOIIUMHU MECTO B MPUPOIHBIX H
TEXHOJIOTHYECKUX Cpefiax.

2. B pe3yabrare u3y4yeHHUs JUCHHUILUIMHBI 00y4aIOIIMIICH M0 MporpaMmMe dakajaBpuara
HOJIKEH:

Obnadams crnenyrommmu podeccruoHanbHbiMU KoMiieTeHusMu (11K):

-CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIIECTBIIATh TEXHOJIOTHIECKUI MTPOIIECC B COOTBETCTBUU C
periaMeHTOM M HCIOJIb30BaTh TEXHHUYECKHE CPENCTBA JIJIi W3MEPEHHsI OCHOBHBIX I1apaMeTpOB
TEXHOJOTMYECKOTO Mpoliecca, CBOMCTB chiphbs u npoaykiun (ITK-1);

- CIOCOOHOCTBIO HCIIOJIBb30BaTh IMpaBWJIa TEXHUKH O€30MacHOCTH, MPOU3BOJACTBEHHOM
CaHUTApUH, MOKAPHOI 0€301aCHOCTH M HOPMBI OXpaHbl TPYJa, U3MEPATh U OLEHUBATH MapaMeTpbl
MIPOU3BOJICTBEHHOTO MUKPOKIIMMATa, YPOBHSI 3alIbJICHHOCTH U 3ara3oBaHHOCTH, LIIyMa, U BUOpaLuH,
ocBenieHHoCTH pabounx mect (ITK-5);

-TOTOBHOCTBIO K OCBOCHHUIO U OKCILTyaTallii BHOBb BBOAUMOTO 06opynoBanus (I1K-8);

-CIIOCOOHOCTBIO BBISIBIISITh U YCTPAHAITh OTKIIOHEHUSI OT PEKUMOB pabOThI TEXHOJIOTUYECKOTO
000pyI0BaHUs M IMapaMeTPOB TexHosorunyeckoro mporecca (ITK-11);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX D3JIEMEHTOB, COCAUHEHUHA H
MaTepUaJIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuonanbroi aestenproct (ITK-18);

-TOTOBHOCTBIO U3y4aTh HAyYHO-TEXHUUECKYIO HH(GOPMALINIO, OTE€UECTBEHHBIN U 3apyOeKHBIi
OmbIT 110 TeMatuke uccienoBanus (ITK-20)

3namo:

- (bu3MUecKuil CMBICI MPOIIECCOB, TPOTEKAIOIINX Ha 3JEKTPOIax;

- MEXaHU3MbI TPOTEKAIOIIUX KOPPOZUOHHBIX MPOIIECCOB;

- METO/Ibl UCCIIEIOBAHUSI KHHETHKH AIIEKTPOIHBIX MPOIECCOB U MPOIECCOB KOPPO3UU;

- CHocoObl KOPPO3UOHHBIX UCTIBITAHUM;

Ymemy:

- CHUMATh MOJISPU3AIMOHHBIE KPUBBIE JEKTPOIHBIX MPOIIECCOB, CTPOUTH JUArpaMMbl
KOppPO3HH;

- OTIpENIeNIATh Ha OCHOBE OKCIIEPUMEHTAIBHBIX WCCICIOBAaHUN M JHUTEPATYPHBIX
JAHHBIX TOKU U TIOTEHIIUAIBI KOPPO3HH, TIOKa3aTeNId KOPPO3UH;

- ONPENENATh JMMUTUPYIOLLYIO CTaUI0 KOPPO3UOHHOTO NPOLIECCa;

- MPOU3BOIUTH OLIEHKY KOPPO3HOHHOM CTOMKOCTH MaTepUalioB B arpeCCUBHBIX Cpeax;

- MPOBOJUTH YCKOPEHHBIE KOPPO3UOHHBIE UCTIHITAHHUS,

- MPUMEHSTH MOTYYCHHYIO0 HHGOPMAIIUIO [Tl PEIICHUS] KOHKPETHBIX TEXHOJIOTUUECKUX
3azay;

Braoemy:



- HaBBIKAMH HACTPOMKH TEXHOJIOTHYECKOTO 000pyI0BaHMUS, HAIAIKH MPUCTIOCOOIICHUH,

WHCTPYMEHTA U APYTOi OCHACTKH, BKIIOUEHHOW B JIAOOPATOPHBINA MPAKTUKYM.
3. KpaTkoe coaepxkaHue I1MCUMILIHHBI

Beenenne

3HaueHue, LEAM W 3a7ayd  JuciuIuiiHbl. COBpPEMEHHOE OIpPENEIIEHUE KOppO3UU U
CONPOTHUBIIEHUSI MaTepuajoB. 3HaueHHe OOpbObl ¢ Koppo3uei. OCHOBHBIE pa3/ieibl U TMOHATHS
mucuumnHel. Kitaccugukanys BU0B pa3pylieHHUs] MaTEpUaANIOB MO IEHCTBUEM arpeCCUBHBIX CPELl.
KonnuecTBeHHass oleHKAa KOPPO3MOHHOIO pa3pyLIeHHs] MaTepUajoB. OJEKTPOXUMUYECKas U
XUMHUECKasi KOPPO3HUsL.

Teopernueckas SIEKTPOXUMHUSL.

OcHOBHBIE TOHATHS DIIEKTPOXUMUHU.

npoBoaHMKY | 1 II poga. DneKTponn3 Kak OKMCIUTENbHO-BOCCTAHOBUTENBHBIN Mpoliecc.

Knaccugukanus npoBOAHUKOB U MPOXOXKACHUE MOCTOSHHOIO AJIEKTPUYECKOTO TOKa uyepes
DNeKTpOXUMHUYECKUE cUCTeMbl. OCHOBHBIE THUIBI JJEKTPOXUMHYECKHUX CHCTEM M WX COCTAaBHbBIC
yactu. OmnpezneneHue MOHATHA KaTod W aHoA. OTIMYMTENbHBIE NMPU3HAKU DIIEKTPOXUMHYECKUX
peaKuui.

3akonbl Dapajes, Kaxymuecs OTKIOHEHU. BBIX0I IO TOKY.

OCHOBBI JIEKTPOXUMHUIECKOH TEPMOTUHAMUKHI

[IpyurHBl BO3HUKHOBEHHUS JJIEKTPOXMMHUYECKOTO TMOTEHIMAlla Ha TpPaHULE AIIEKTPOJI-
pactBop. PaBHoBecume B  snekTpoxuMmuueckod 1enu.  OKHCIUTENbHO-BOCCTaHOBUTEIbHbIE
MOJIypeaklMd W TOHSTHE 3JIEKTpoaHOro mnoreHuuana. Knaccudukanus snextponoB. Konnenuus
AIIEKTPOHHOTO PaBHOBECHsI Ha TpaHUIlE 3JeKTpoA-metaiul. Kiaccudukanus 31eKTpoXUMHUYECKUX
ueneit. [IpaBuiio 3HakoB u pacuet D/1C.

Boaopoausblili anekTpod M CTaHAApTHAs BOAOpOAHas Inkajna. KucaopoIHbId 3IEKTpOJ.
Huarpamma ITypbe. MemOpaHHbIE paBHOBECHE, MEMOPAHHBIN TTOTCHITHAI.

CtpoeHue JBOMHOTO 3JIEKTPUUECKOTO CIIOS

CBs13b IJICKTPUYECKUX W aJCOPOIMOHHBIX SBJICHHN Ha TpaHuie pazzaena ¢as. EMkocTb
JIBOMHOTO 3JIEKTPUYECKOro ciios. [loTeHnuansl HyJeBoro 3apsjia u MexaHu3M Bo3HUKHOBeHus DJ1C
ANEKTPOXUMUYECKON LIETIH.

OCHOBHBIE MOJIETIBHBIE MPEJICTABICHUSA O CTPOCHUU JBOMHOTO 3JIEKTPUUYECKOTO CIIOS.

OCHOBBI JIEKTPOXUMUYECKON KUHETUKHU

Ob6mas XapaKTEepPUCTHKA ANEKTPOXUMUYECKHUX IIPOIIECCOB. [HonspuzannonHas
XapaKTEepPUCTHKAa B YCIOBHUSX JUMUTUPYIOLIEH CTaguu MaccolepeHoca. MeToja Bpallarolierocs
JMCKOBOTO 3JIEKTPOJA.

Teopus 3aMeyIeHHOTO pa3psiia U ee COBpeMeHHOe 000CHOBaHME. MeTO bl H3yUYeHHsI CTaaui
pa3psAI-MOHU3ALMHA. 3aKOHOMEPHOCTH  JJIEKTPOAHBIX IPOLECCOB B  YCIOBHUSAX MEIJIEHHOMN
XUMUYECKOH cTaauu. MHOrocTaiuiiHble PEaKUU ¢ OCIIEJ0BATEIbHBIM IEPEHOCOM JIEKTPOHOB.

DIEeKTpPOXUMHUYECKasi KOPPO3HUSL.

DIEKTPOAHbIEC MOTEHIMAJIBI U TEPMOJAUHAMHYECKAsT BOBMOXKHOCTh KOPPO3HUH.

Koppo3uss B kucinblx pactBopax. MexaHu3M BOCCTaHOBIIeHUs Bojopoaa. Kopposus B
HEUTpambHBIX M IIEJOYHBIX cpenax (KHCIopoaHass Kopposus).MexaHu3M BOCCTaHOBIICHUS
KHCIJIOpO/1a.

[TonspuzaloHHBIE TUArpaMMbl KOPPOIAUPYIOIIUX MeETaIoB. CHATHE NOJIAPU3ALMOHHBIX
KpuBBIX. Pacuer ckopocTeil KOppo3uu MO MOJISIPU3AIMOHHBIM JaHHBIM. BiusHHE COOTHOILIEHMS
IJIOIAJIEN KaTo1a M aHO/1a HAa TOKU KOPpO3HuH. Teopust KaTOAHOW 3alllUTHI.

[TaccuBanus. Xapakrepuctuka naccupanuu U @nane noreHuuan. [loBenenue naccuBaTopos.
[TaccuBHOCTB kKene3a B a30THOM KUCIIOTE.

AHonmHas 3amUTa U TepenaccuBaius. Teopus maccuBHOCTH. CTaOuiu3anusi MacCUBHOM
IJIEHKU BO BpeMeHHU. JleiicTBUE XJIOpUII-MOHOB U AKTHUBHO-TIACCUBHBIE 3JeMEHThl. Kpuruueckuil
MOTEHIIMAT MUTTUHTO000pa3oBanusl. JIokanbHas aHo Has naccuBalys. [[acCHBHOCTH CILIaBOB.



Bnusinue BHyTpeHHMX (AKTOPOB Ha KOPPO3MOHHOE TIOBEACHHWE: MPHUpPOJA MeTalia,
COIepKaHWE M CTPYKTypa CIUIaBa, COCTOSIHUE W 00pa0oTKa TOBEPXHOCTH, MEXaHUYECKHE
HaIPSDKEHHUS.

Bnusiane BHemHHMX ()AaKTOPOB Ha KOPPO3HMOHHOE IMOBEJCHHE: COCTaB M XapakTep
arpeccUBHOM cpejibl, TeMIepaTypa, JaBiIeHHE, CKOPOCTh JIBUYKEHUS CPE/bl, BHELIHSS NOJSpU3aLus,
KOHTAaKT C METAJUIAMH U HEMETAJLJIaMHU.

XumMuyeckasi KOppo3usi.

Mexanusm razoBoi koppo3ud. TepMoamHaMMKa ra3oBod Koppo3uu. KuHeTuka ra3oBoi
Koppo3un. BnusHue BHYTpEeHHHX (DAaKTOpPOB Ha ra30BYIO0 KOPPO3HIO: COCTaB, CTPYKTYpa CIUIABOB,
MeXaHMYECKUe HapsoKeHus U aedopmaiiusi, 00padoTka moBepxHOCTH. BriusHie BHEMIHUX (haKTOPOB
Ha Ta30BYI0 KOPPO3HUIO: COCTAB CPEJIbl, TEMIIEPATypa, AABJIIEHUE CKOPOCTh IBUKEHUS CPEJIBL.

4. OO0beM yueOHOH THCHHMIINHBI

Bcero 6 ceMecTp 7 cemecTp
Bupr yue6HOM paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | B akan.
efl. gacax e/l gacax el gacax

O0masn TPyROEMKOCTE 12 432 6 216 6 216
MUCHUIJIMHBI 110 VIeOHOMV
MJIaHy
AyAUTOPHbIE 3AHATHS: 4,44 160 2,22 80 2,22 80
Jlexrun 1,77 64 0,89 32 0,89 32
[IpakTrueckue 3aHATHS 0,88 32 0,44 16 0,44 16
JlaGopaTopHbie pabOTHI 1,77 64 0,89 32 0,89 32
CamocTosiTeJibHasi padoTa 5,55 200 2,78 100 2,78 100
Bun HTOr0BOI0 KOHTPOJIS: 5 72 1 36 1 36
DK3aMeH

AHHOTaNUA padoyeid MPOrpaMmMbl THCHUILIHMHBI
«3ammTa ot koppo3um» (b1.B.0O/1.17)

1. Heab AUMCHMIUIMHBI: TNPUOOpPETEHHE CTYACHTAMHM 3HAHMWA Ui OOOCHOBaHUA U
pealM3aluy perieHuii npu BbI00pEe KOHCTPYKIIMOHHBIX MaTEPHAJIOB MIPH U3TOTOBJICHUH U 3aIUTE OT
KOppO3uu 000pyI0OBAHUS XUMUYECKUX POU3BOJICTB.

B pe3yabrare M3yuyeHusi QJMCHMILUIMHBI 00y4Yawluiicsi Mo mporpaMme OakajiaBpuara
HOJIKEH:

Obnaoams crnenyomumu npodeccuonansupiMu komiereHusamu (I11K):

-CIIOCOOHOCTBIO MPUHUMATh KOHKPETHbIE TEXHHUYECKHUE pEIIeHUs TNpu pa3paboTke
TEXHOJIOTUYECKHX IPOIIECCOB, BHIOMpPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHMH C Y4YETOM
9KOJIOTMYECKUX TOCeACTBHII ux npumeHenus (I[TK-4);

- CIOCOOHOCTBIO HCIIOJB30BaTh MpaBWIa TEXHUKH O€30MacHOCTH, MPOHU3BOICTBEHHOM
CaHHUTapHUH, MOXKAPHOI 0E30MaCHOCTH M HOPMBI OXpaHbl TPYZAa, U3MEPATH U OLEHUBATH MapaMeTphl
MIPOU3BOJICTBEHHOTO MUKPOKIIMMATa, YPOBHSI 3aNbJIEHHOCTH U 3ara30BaHHOCTH, IITyMa, U BUOpalnH,
ocBereHHoCcTH padbounx mect (ITK-5);

-CIIOCOOHOCTBIO TIPOBEPATH TEXHUYECKOE COCTOSIHUE, OPraHM30BBIBATH MPO(UIaKTHYECKHE
OCMOTpPBI M TEKYIIUH PEeMOHT O0OpYyIOBaHUS, TOTOBUTH 00OpYIOBaHHWE K PEMOHTY U MPUHUMATH
obopynosanue u3 pemonTa (I1K-7);



-TOTOBHOCTBIO HCIMOJIB30BaTh 3HAHHUE CBOWCTB XUMHYECKHUX 3JJIEMEHTOB, COCAUHECHHUN H
MaTepHaJIOB Ha X OCHOBE JUIs PEIICHUs 3a1a4 npodeccruonanbHoi aestenbaoctd (I1K-18);

-TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUS OCHOBHBIX (PU3NYECKUX TEOPHU I PELICHUS
BO3HHUKAIOMINX (PU3MUECKUX 33124, CAMOCTOSITEIILHOTO MMPHOOpEeTeHUsT (PU3NICCKUX 3HAHUH, IS
[TOHUMAaHUsI IPUHIUIIOB pabOThl IPUOOPOB U YCTPOICTB, B TOM UMCIIE BBIXOASINX 32 MPEEIIb
KOMIIETCHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19);

3uamo:

-00IIMe CBEICHUS O COCTOSHMM M W3MEHEHHH CBOMCTB KOHCTPYKIIMOHHBIX MAaTEpUAJIOB B

YCIIOBUSAX XUMHYECKHUX MPOU3BOICTB

-OCHOBHBIC MCTOYHHKH KOPPO3WOHHOTO BO3JCHCTBUS Ha KOHCTPYKIIMOHHBIC MaTepHAIbl B
YCIIOBUSX XHMHYECKUX TPOU3BOJICTB, WX KAYCCTBCHHBIC W KOJUYCCTBEHHBIC XapaKTEPUCTHKH,
METOJIl ¥ CIOCOOBI MTPOTHO3UPOBAHUS HANIE)KHOCTH XUMHYECKOTO O0OpPYIOBAaHHS U TOCIEICTBUI
KOPPO3HUOHHOTO BO3ACHCTBHS;
METO/IbI 3aIUTHI OT KOPPO3HH,

-KOHIIETIIIHIO KOMIUIEKCHOTO 00ECTIeUeHH s 3al[UThl MaTEPHUAIOB OT KOPPO3HUH;

Ymemo:

-OIIEHUTh XapakTep BIMSHUS OKPYKAIONIEH WJIM TPOW3BOJACTBEHHOW cCpensl Ha
3aKOHOMEPHOCTH TEUYEHUS KOPPO3HOHHBIX MTPOIIECCOB;

-BBIOpPAaTh KOHCTPYKITMOHHBIA MaTepra,

-pa3paboTaTh KOMITJIEKC MEPOTIPUSTHIH MO 3alIUTE METAIUIOB OT KOPPO3HH;

-000CHOBaTh KOHCTPYKIIMIO afnrapaTa ¥ KOMIUIEKC MEPONPUITUN MO 3aluTe 000pya0BaHUs
Y TPAHCHIOPTHBIX KOMMYHHUKALIMI OT KOPPO3UOHHOTO BO3JEHCTBUS OKPYKAIOIIEH CPE/Ibl.

Bnraoemy:

-pa3IUYHBIMU CLIOCOOAMH 3aLTUTHI MAaTEPUAIOB OT KOPPOUOHHOTO Pa3pyIICHHUS;

-JIaHHBIMH O KOPPO3HUOHHBIX XapaKTePUCTUKAaX METAJUIOB U CILIaBOB;

-JIaHHBIMH, MO3BOJIAIOIIUMHU BBIOpaTh HEOOX0IMMOE 000PYIOBaHHE U KOPPO3UOHHOCTONKUN
MaTepuai Ajsl €ro U3roTOBJICHUSI.

3. Kpartkoe cogep:xaHue IUCHHILIHHBI

1. Beenenue

Knaccudukanus u 0630p METOJIOB 3alIMTHl METAIOB OT KOPPO3UHU U 0OOCHOBaHHE BbHIOOpa
METO/1a 3alUThI

2. 3ammra oT KOppo3uu 00pabOTKOM Cpebl.

VY aaneHnue arpecCUBHBIX KOMIIOHEHTOB, TOHIKEHUE KOHIIEHTPAIIMHU OKUCITUTENEH

WNuruburopsr koppo3uu. OmnpeneneHue, Kiaccudukamus, MeXaHu3M JEUCTBHS (MEXaHU3M
MacCUBAIlMU U MHTUOMPOBaHUs) U 00JIaCTU MPUMEHEHUSI HHTUOUTOPOB Koppo3uu. Heopranuueckue
MHTUOUTOPBI KOppo3uK. OpraHnuecKkie UHTHOUTOPbI KOPPO3UH, BKIIOUYAst KOHCHCTEHTHBIE CMa3Ku U
MHTUOUTOPHI TpaBieHus. Jleryune (mapo-¢da3neie) HHrUOMTOpHL. OneHka 3(h(heKTUBHOCTU AecTBUS
MHTUOUTOPOB (3aIIUTHBIN 3D (DeKT).

Konceparus merammmuecku uzaenuid. CpencTBa u METOIbl KOHCEPBAIIHUH.

Heaspanusi. O6paboTKa X0JI0HOM U Topsiueit Bobl. [IoAroToBKa BOBI Ui MAPOBBIX KOTIOB.
MeTobl NPOTUBOKOPPO3UOHHON 0OpabOTKH KOTIOBOM BOJIBI.

3. DNeKTpOXUMHUYECKas 3aIuTa.

Karognast anekTpoXuMuyecKkas 3amura.

Karoanast 3amuTa OT BHEIIHETO UCTOYHUKA ToKa. KaToqHO-MpOTeKTOpHAS 3a1uTa.



AHO/Has 3JEKTPOXUMHUYECKAsl 3aluTa. AHOJHAs 3allUTa OT BHEIIHETO0 MCTOYHHMKA TOKA.
AHOIHO-TIPOTEKTOpHA 3aILUTA.

4. 3amuTHBIE TOKPBITHS.

Mertannuueckue nokpbiTHs. Knaccuduxanus 3aliuTHBIX MOKPBHITUH. MeETObpl MOJTydeHHUs.
Omnpenenenne 3alIUTHOH CHOCOOHOCTH U KOPPO3MOHHOM CTOMKOCTH IIOKPBITHH. Bunel
METAUIMYECKUX NOKPBITHHA. IlOAroTOBKa MOBEPXHOCTHM IEpEN HAHECEHUEM METAIUIMYECKUX
nokpbiTuil. lluHkoBble nOKpeITHA. KaamueBble mnokpsiTusa. HuxeneBble nokpbiTHA. MenHble
NOKPBITUS. OJOBSIHHBIE MOKPBITHS. XPOMUPOBAHHAS CTallb JJIs KOHCEpBHOU Tapbl. KOHBEpcHOHHbBIE
MOKpPBITUS. XpoMaTHupoBaHUe (OLIMHKOBAHHBIX U KaIMUPOBAHHbBIX MOBEpXHOCTEN). OKCUIUpOBaHUe
cranu (Boponenue). OxcunupoBanue amoMmunus. @ocoatupoBanue. Hemeraninyeckue MoKpbITUS.
Hanecenne nakokpaco4HbIX MOKphITHNH. HaHeceHne MOKpBITUI U3 MOPOLIKOB, CYCIIEH3MM U JKUJIKUX
KoMNo3uuui. JIakoKpacoyHble W NIOJIMMEpPHBIE NOKpBITHS. HaHeceHue NOKpBITMH H3 JIMCTOB
(ITnakupoBanue, GpyrepoBKa JIUCTOBBIMH MOJIMMEPHBIMU MaTepUaIaMH).

5. TlportuBokoppo3noHHOe JerupoBanue (JlerupoBanue s HpUAAHUS KOPPO3ZHMOHHOU

CTOMKOCTH).
4. O0bem yueOHOH TUCUMIIIIMHBI
B B
Buabl yueoHoii padoThI 3aueTHBIX  |aKajeM.
O0masi TPpy10eMKOCTh JAUCHUIUIMHBI MO Y4eOHOMY)| 6 216
AyaAUTOpPHBbIE 3aHATHS: 2,22 80
Jlekunu (Jlek) 0,89 32
IpakTuueckue 3ansatus (I13) 0,44 16
JladopaTopubie padotsl (JIP) 0,89 32
CamocrositesibHas padora (CP): 2,78 100
Buja koHTpoJIsI: 3K3aMeH 1 36

AHHOTAUA padoyeil MPOrpaMMbl THUCUUILIHHBI
«Y4eOHasi HAy4YHO-HCCIeA0BaTeabcKkas padora» (b1.B.O/1.18)

1. Heab mucuuninHbI: npuoOpeTeHre OOy4yaroOIMIMMUCS YIUIYOJEHHBIX 3HAHUM H
KOMIIETEHIINI, MOJy4YeHHe U 3aKperieHue MpodeccCHOHANbHBIX YMEHUW M HaBBIKOB B 001acTu
MIPOBEJICHUSI HAYYHO-KCCIEIOBATENbCKUX PA0OT C HMCHOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUMN
IIYyTEM CaMOCTOSITEJIbHOTO TBOPUYECKOI'O BBIMOJHEHUS 3a/1a4, MOCTABJIECHHBIX MIPOrpaMMOM HAayUHBIX
HCCIIEJOBAaHUH.

B pe3syabrare m3ydeHMs AUCHUILIMHBI 00y4YalUIWiicd mNporpamMMe OaxkajiaBpuara
HOJIZKeH:

Obnadams crnepyromuMu npodeccuoHanbHbIMU KomnereHusamu (11K):

CIIOCOOHOCTBIO TPUHUMATh KOHKPETHbIE TEXHMYECKHWE pelIeHHs TNpu  pazpaboTke
TEXHOJIOTHYECKHX IMPOIIECCOB, BHIOMpPATh TEXHUYECKHE CPEICTBA U TEXHOJIOTHHM C YYETOM
IKOJIOTMYECKUX TOCeACTBUI ux npumenenus (ITK-4);

TOTOBHOCTBIO K OCBOCHHIO U 3KCIUTyaTallui BHOBBL BBOAUMOTO 06opynoBanust (ITK-8);

CMOCOOHOCTBIO AHAJIM3MPOBATH TEXHUYECKYIO JOKYMEHTAIMI0, MoJa0upaTrh 0O0OpyIOBaHUE,
TOTOBHTH 3asBKU Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

CIIOCOOHOCTBIO TUIAHMPOBATh U TPOBOAHUTH (DU3MUECKHE U XUMUYECKUE OIKCIIEPUMEHTHI,



MPOBOJUTH OOpPabOTKY WX pe3yJIbTaTOB M OIEHWBATH IOTPEIIHOCTH, BBIJIBUTaTh THIIOTE3bI U
YCTaHABJIMBATh TPaHUIl WX MPUMEHEHHS, MPUMEHATh METOJbl MAaTEeMaTHMYECKOro aHaliu3a Hu
MOJICIIMPOBAHUS, TEOPETUYCCKOTO U dKCIIepUMeHTaIbHOro uccienoBanus (I1K-16);

TOTOBHOCTBIO HCIIOJIb30BATh 3HAHWS OCHOBHBIX (DH3UYECKHX TEOPUU JUIS PEIICHUS
BO3ZHHUKAIOMIUX (U3MYECKUX 3a/1ad, CAaMOCTOSITEIHHOTO MPUOOpeTeHus (PU3MYeCKUX 3HAHUH, IS
MMOHUMAaHUSI TTPUHITUIIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHWCJIE BBIXOJSIIMX 3a MPEACIIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19);

3uams:

-OCHOBHBIE TTOHATHUS TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIEA0OBAHUS;

-TEOPHI0 OCHOBHBIX METOJIOB HCCJICIOBAHUS U aHATN3A;

-IPUHLUIBI pab0THl OCHOBHBIX TPUOOPOB 1 000PYIOBAHMUS;

Ymemo:

-TUTAaHUPOBATh M TIPOBOJUTH OSKCIIEPUMEHTHI, IMPOBOJUTH 00pPabOTKY WX pE3yJbTaTOB U
OIIEHUBATH MOTPEUTHOCTH;

-IIPUMEHSTh TIPUOOPETCHHBIC MPAKTUYECKUE HABBIKA B TMPO(ECCHOHATBLHON NEATeTbHOCTH
JUTSI pelieHrst KOHKPETHBIX 3a7a4,

OCYILIECTBIISITh OLIEHKY PE3y/IbTaTOB aHAJIN3a;

Bnraoemy:

-CUCTEMOU BBIOOpA METOJIOB UCCIIEIOBAHMS, OIIEHKOW BO3MOYKHOCTEH Ka)KJI0OTO METO1a.

3. Kpartkoe coagep:xaHue TUCHHUILIUHBI:

[IpnoOpereHne 3HaHMII W HABBIKOB IO OpraHuM3allud M MPOBEICHUIO HAYyYHO-
HCCIIEIOBATENIbCKUX PAabOT C HCMOIb30BAaHHEM COBPEMEHHBIX TEXHOJOTMH B cdepe HaydHO-
HCCIIEIOBATENIbCKON AeSITENbHOCTU Kaeaphl:

HccnenoBanuss B 00JaCTH  3JEKTPOOCAKICHHUS METAJUIOB U CIUIABOB, B TOM YHCIE
KOMITO3UIIMOHHBIX TOKPBITHIA.

HccnenoBanus B 001acTH KOPPO3UOHHBIX MTPOLIECCOB U 3aLIUTHI OT KOPPO3UH.

HccnenoBanus B 006JaCTH OYMCTKU CTOYHBIX BOJ| T'aJIbBAHUYECKUX MPOU3BOJACTB, PEreHEpal U
YTUIU3alUN TEXHOT€HHBIX OTX0JI0OB METOAAMHU 3JIEKTPOXUMUHU.

Boimonnenue  cryneHTOM  y4eOHOM — HaydyHO-HCCIEAOBAaTEIbCKOM paboThl MO  TeMe
COOTBETCTBYIOIIETO MOJYJISL OMIpENENAeTCs BBHIOOPOM KOHKPETHOW TeMaTHKOW padoT HaydyHOTO
PYKOBOJIUTEINS, ¥ HANpPaBIEHO HAa MOJATOTOBKY MCXOJHBIX JAHHBIX JUIsl BBITIOJHEHUS BBIMYCKHOM
KBaTM(UKAITMOHHOW pabOTHI.

4. O0beM y4yeOHOM TUCHHMILINHBI

B 3aderHbixB aKajJaeM.

Buabl yueOHoii padoThI eIMHUIAX  [4yacax

OO01ast TPY/10eMKOCTh JMCHHUIIMHBI 110 Y4eOHOMY IJIaHy 3 108
AyIMTOPHBIC 3AHATHS: 1,44 52
Ulekiuu (JIek) 1,44 52
CamocrosiTesbHasi padora (CP): 1.56 56

Bux KOHTPOJIA: 3a4eT ¢ OLeHKOH - -

AHHOTanus padoyeil NPOrpaMMbl IM CHHUILTHHBI
«JIeKTHMBHBbIC JUCHUILINHBI N0 (pu3nveckoi KyabType u cnopry» (b1.B./IB.)



1 Leau AuCUMNINHBI

— OBJAJEHHE CUCTEMOH TPAKTHYECKUX YMEHHW M HABBIKOB, 00ECHEUMBAIOIINX
COBEpPILIEHCTBOBAHHE MCUXO(PHU3NUECKUX CIIOCOOHOCTEIH;

—  pa3BUTHE CHOCOOHOCTEH HCIOJIb30BaTh Pa3sHOOOpa3Hbie (OPMBI (PU3HUECKON KYIbTYPHI,
CIIOPTa U TypU3Ma JJIsi COXPAHEHUs U YKPEIJICHHUS CBOETO 3JI0POBBSI M 3JI0POBhSI CBOMX OJHM3KUX B
MTOBCETHEBHOM JKU3HU U MTPO(HECCHOHATLHON AEATEIbHOCTH,

—  (opmupoBaHHE MOTHBAIIMIOHHO-IICHHOCTHOTO OTHOIICHHS K (PU3WYECKOH KyIbType,
(u3nIecKOMyY COBEPIIEHCTBOBAHUIO 1 CAMOBOCIIUTAHHIO, YCTAHOBKA HA 370POBBIN 00pa3 KHU3HH;

— 0o0yueHHe TeXHUYECKUM M TAKTUYECKUM MIPUEMaM OJHOTO U3 BUJOB CIOPTA.

2 B pe3yabTare u3ydyeHus JMCHUILIMHBI 00y4yaoumiics mo nporpamme oakajaBpuara
HOJIKEH:

Obnadams cnenyroumu 00mexkyIbTypHbIMU (OK) KoMneTeHIsIMU:

—  CIIOCOOHOCTBH K caMOOpraHu3aiiu u camooopaszosanuio (OK-7);

—  CIOCOOHOCTH WCIIOJIb30BaTh METOJABI M CpPEeACTBA (U3WYECKOH KYIBTYpBI IS
obecrieueHHs OJTHOIIEHHOH colmanbHO# 1 npodeccuonansHo# nesirensHoct (OK-8).

3uamo:

—  Hay4YHO-TIPaKTUYECKHE OCHOBBI (PM3UUECKON KYJIbTYPHI U CIIOPTA;

—  COIMAJIbHO-OMOJIOTHYECKUE OCHOBHI (DU3MYECKOMN KYIBTYPHI U CIIOPTA;

— BIHUSHHUE O3JIOPOBHTENBHBIX CHUCTEM (U3UYECKOTO BOCIHTAHHWS Ha YKpEIUICHUE
3I0POBBS, TPOPIIAKTHKY TPO(HECCHOHATBLHBIX 3a00JIEBAaHUN M BPEAHBIX TPUBBIUCK;

— crnocoObl  KOHTPOJE W OLUEHKH  (U3MYecKOro  pa3BUTHS UM (puU3MUecKon
MOJArOTOBJICHHOCTH;

— IpaBWJIa M CIOCOObI IUIAHMPOBAHUS WHJIMBUAYAJIBHBIX 3aHATUH DPA3IM4YHOM LieneBOMN
HalpaBJICHHOCTH;

— cnoptuBHbie Tpaguuu MXTU-PXTY um. J[.1. Menaeneena.

Ymems:

—  BBINOJHATh HMHAWBUIYAJIBHO MOAOOpaHHBIE KOMIUIEKCHI MO (DU3HUYECKOM KyIbType MU
pas3IUYHbIM BUJIAM CIIOPTa;

—  OCYILECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U coOnroiaTh IpaBuiia
TUTHMEHbl U TEXHUKU 0€30I1aCHOCTH;

—  OCYILECTBJIATH TBOPYECKOE COTPYAHMYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATHIl
(hbM3UYECKOH KYJIbTYPOU U CIIOPTOM;

—  BBIIOJHATH IPUEMBI 3aIUThI U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoemy:

— CpeICTBaMM M METOJaMM YKpEIUIEHUS HWHAWBUAYAJIbHOTO 30pOBBS, (PU3MUECKOTO
CaMOCOBEpILIEHCTBOBAHUS;

—  JIOJDKHBIM YPOBHEM (PU3UYECKOH MOATOTOBIEHHOCTH, HEOOXOIUMBIM JIJIs1 KAUE€CTBEHHOTO
yCBOEHHsI TPpoecCHOHAbHBIX YMEHUM M HABBIKOB B IIpoliecce 00ydeHus B By3e, JUlsl oOecreueHus
MIOJIHOLIEHHON COLMaNbHON W MpOo(eCcCHOHATBHONW JeATeNIbHOCTU I0CIe OKOHYAaHUs YueOHOro
3aBEJICHUS;

—  TEXHHYECKHMH M TAKTUYECKHMHU HaBBIKAMH B OJIHOM U3 BUJOB CIOPTA.

3 KpaTkoe coaep:kaHue U CHUNIHHBI

Kypc aucruninuasl «J1eKTUBHbIE JUCHUILUIMHBI N0 (PM3HYECKOH KYJbType U CHOPTY»
peanu3yercsi uyepe3 BapUaTHBHBIA KOMIIOHEHT (2JIEKTUBHBIM Monynb) 328 yvacoB (BHJ cropTa Mo
BBIOOPY CTyJEeHTa), B 3aueTHbIE EJUHMIIBI HE TEepeBOJUTCS, SBISETCA OOA3aTENbHBIM IS
WCTIOJIHEHUS TIPU 04HOU (hopme 0byuenus.

[Iporpamma paccuMTaHa Ha H3Yy4€HHE AMCUUIUIMHBI «JIEKTHBHbIE JAUCUHMILIMHBI IO
¢pu3uyeckoii KyJbType M CHOPTY» B TEUYCHHE IIECTH CEMECTpPOB M Ipeanojaraer, YTo
oOyyaronuecst UMEIOT TEOPETUUECKYIO ITOATOTOBKY B 00JaCTH AUCHUIUIMHBI «DU3nUecKas KyabTypa



U CIIOPT», 3aKaHYMBAETCA 3a4ETOM B KOHILIE KAKJIOTO ceMecTpa. KOHTPOJIb yCrieBaeMOCTH CTYICHTOB
BEJIETCS 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

IIpakTnuyeckune 3aHATHSA.

[IpakTuyeckuil paszesn MpoTrpamMMbl pPean3yeTcsi Ha Y4eOHO-TPEHHPOBOYHBIX 3aHATHUSX B
Y4eOHBIX TpyIIax no oomen Gu3nIeckoil MoAroTOBKE WK MO BEIOPAHHOMY BHLY CIIOPTA.

[IpakTueckue 3aHATHS [OMOTalOT IPUOOPECTH OMBIT TBOPYECKON MPAKTUYECKOU
JEATENbHOCTH, DPa3BHBAIOT CAMOCTOATENBHOCTh B (DM3WYECKOH KYNbType H CIOpPTE B LEISIX
TOCTIKEHUS (PU3NYECKOTO COBEPILICHCTBA, MOBBIIIAIOT YPOBEHD (DYHKIIMOHAIBHBIX U JIBUTATEIBHBIX
COCcOOHOCTEH, HAPaBICHHO (GOPMUPYIOT Ka4eCTBa U CBOMCTBA JTMYHOCTH.

[IpakTiyeckuil pas3zaen BKIIOYAeT B ceOs MOApa3zenbl: Mo o0meld Gpu3ndeckoi MmoAroToBKe
(O®DII) u cnetmanbHOM (hr3Hueckoi noaroToBke 1no Bugam cropra (COII).

Y4eOHO-TpEeHUPOBOYHBIE 3aHATUS Oa3UPYIOTCS HA IIMPOKOM HCIOJIB30BAHUN TEOPETHUUECKUX
3HAHUW U METOJUYECKUX YMEHUH, Ha IPUMEHEHUHN Pa3HOOOpa3HbIX CPEACTB (PU3MUECKON KYJIbTYphl
U CIOpTa, CIIOPTUBHOM U Mpo(deccnoHalIbHO-TIPUKIAAHON (PU3NYECKOI TOATOTOBKE.

VYaensercs BHUMaHuE BONpPOCAM IPOBEJEHUS COPEBHOBAHHWM (IIpaBWJIa COPEBHOBAHMIA,
CUCTEMa PO3BITPHIIIEH, OTIpeIeICHIE TOOeAUTENeH, 000PyTI0BaHUE U UHBEHTAPB).

KputepueMm ycnemHocTH OCBOEHHUsI y4eOHOro MaTepuana sBISETCS JKCIEepTHas OIIEHKa
IIPENOo/IaBaTelis, YYUTBIBAOLIAS pe2YIAPHOCIb NOCeWeHUs. 00A3aMenbHbIX YUeOHbIX 3aHAMuUlL,
BBITIOJIHEHNE YCTAHOBJICHHBIX Ha JaHHBIK CEMECTp KOHTPOJIbHBIX HOPMATHBOB (TECTOB) oOIIei
¢buznueckoil W CHOPTHUBHO-TEXHUYECKON TOJrOTOBKM JUIS OTHENbHBIX TIPYNN  Pa3IudHON
CIIOPTUBHOM HANPABICHHOCTH.

4. O0bem yueOHOH TUCUMIIJIMHBI (BAPMATUBHBIH KOMIIOHEHT)

B CemecTpbl
Bun yaeOHOMI paboThI aKazieMm. I I Il v \Y \4
yacax
OO6mas TPyA0eMKOCTh TUCIHIJIHHBI 110 328
yueOHOMY IJIAHY
AyaUTOpPHBbIE 3aHATHS: 328 32 66 66 66 66 32
IIpakTHYecKkHe 3aHATHS 328 32 66 66 66 66 32
Buja uTOoroBoro KOHTpoOJIs: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH YyeT | 4er qer 4yer | dyer | uer
AHHOTANUA padoyeid MPOrpaMMbl THCUUILIHHBI
«OcHoBBbI MeHekMeHTa 1 MapkeTtuHra» (b1.B./IB.1.1)
Henp AucoMnaMHBI  —  TMOJYYEHHE  CHCTEMbl 3HAaHUH O  3aKOHOMEPHOCTSX

(GYHKIIMOHUPOBAHUS TPEANPUATHNA B CHCTEME HAlMOHAIBHOM SKOHOMHUKHU, IPEICTaBICHUN B
00J1aCTH MEHEIDKMEHTAa W MapKETHHIa, BKJIFOYAs METOJ0JOTHYECKHE OCHOBBI M 3aKOHOMEPHOCTH,
(GYHKIMHM, METOJbl, OpraHU3allMOHHBIE CTPYKTYphl, OPraHU3al{I0 TPOIECCOB, TEXHUKY U
TEXHOJIOTHMI0 MEHEDKMEHTa U MAapKETUHIa B YCJIOBUAX PHIHOYHOW SKOHOMHKH; 3aJI0KEHUE OCHOB
npodeccruoHabHOM IeATENHHOCTH OaKalaBpOB.
3amaun TUCIUIUINHEL:

- TpuoOpeTeHHe CTyJeHTaMH 3HAaHUH OCHOBHBIX TIOJIOKEHUI TEOpHUH MEHEKMEHTa U
MapKeTHHIa ¥ YMEHUH MPaKTUYECKOTO WCIOJNIb30BAHUA UX B YIOPABICHUH XUMUYECKUM
MIPEANPUATHEM;

- OBJIAACHUC CTYACHTAaMHU OCHOBHLIMU MCTONAMH PCHICHUA YHPABJICHYCCKHUX 3a1ad, yMCHI/Iﬁ
I/I,Z[CHTI/I(I)I/IKaI_[I/II/I MapKCTHUHI'OBBIX  ACIICKTOB HpO6J'ICM MCHC/DKMCHTA, a TaKiKC PpCUHICHUA
YIIPABJICHYCCKUX Hp06J'ICM cpeacTBaMu MapKCTHUHIA,




- MOJIyueHHE 3HAHUN KOHKPETHBIX NMPHEMOB IO 00ECIIEYEHHUIO U MOBHILEHUIO 3(dexkTuBHOCTH
YIIPaBIIEHYECKON JEATENbHOCTH KOMIIaHUH, (OPMHPOBAHHE OCHOBHBIX HABBIKOB ITOATOTOBKH
MAapKETHHI'OBBIX PEIICHUN.

[Iporpamma paccuMTaHa Ha WH3y4eHHE Kypca B TeYeHHE OJHOTO cemecTpa. Kypc
3aKaH4YMBaeTCs 3a4eToM. KOHTPOJb YCIIEBaEMOCTH CTYJAEHTOB BEAETCS IO TPUHATOH B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

TpeGoBanus K pe3yJibTaTaM 0CBOEHHUS THCIHILIUHBI

Nzyuenne xypca «OCHOBBI MapKeTHHTa M MEHEIKMEHTa» NpPU IMOJrOTOBKE OakanaaBpOB
HaIpaBJICHO HAa IPUOOpETEHNE CIETYIONINX KOMITETCHIINN]:

Ilpogpeccuonanvnuvix:

- WCIIONb30BaTh HOPMATHBHBIE JIOKYyMEHTHI 110 KadecTBY, CTaHIAPTU3AIUH |
CepTHU(HKAINN MPOAYKTOB M HMX H3JCIHA, AJIEMEHTHl KOHOMHUYECKOTO aHajn3a B MPAaKTUIECKOH
nestenprocTH (ITK-3);

- aHATM3UPOBATh TEXHHUYECKYIO JTOKYMEHTAIIHIO, TIO0MpaTh 000pyJO0BaHNE, TOTOBHUTH
3asBKU Ha pUoOpeTeHue u peMoHT obopynoBanus (I1K-9);

- CMOCOOHOCTh TPOBOAMTH AHAIU3 CHIPhS, MAaTEPHaJOB TOTOBOM TPOMYKIIWH,
OCYIIIECTBIIATH OIIEHKY pe3yibTaTtoB aHanu3a (I[1K-10);

- TOTOBHOCTh M3y4aTh HAyYHO-TEXHHUYECKYIO HWH(POpPMAIMIO, OTCUECTBCHHBIH U
3apyOeKHBIN OMBIT 1Mo Tematuke uccienoanus (I1K-20).

B pe3yabTare ocBoeHHs] ITMCHUILUIMHBI «OCHOBBI MApPKETHHIAa M MEHEIKMEHTa»
o0y4arouuecst J0J1KHbI:

3namp:

- TPUHLMIBI COCTaBICHUS TEXHUYECKON AokymeHTauuu (rpadukoB pabOT, HHCTPYKLUH,
MJIAHOB, CMET, 3asBOK Ha MaTepUajIbl U 000PYI0BAHKE) U JIP.;

- TEOPETUYECKUE OCHOBBI U METO/IbI BEIPAOOTKHU L€l U CTpaTeruu On3Heca;

- TNPUHIUIOBI MOATOTOBKH JTOKYMEHTAlMU JUIS CO3JaHHUSl CHUCTEMbl MEHEI)KMEHTa KauyecTBa
MIpeNPUSTHS;

- METOJbl M TEXHOJIOTHH MPUHATHUS U peaIU3alliK YIPABICHYECKUX PEIICHUH.

Ymemo:

- COCTaBJIATH 3asIBKU HA 00OpYyJOBaHHUE;

- pazpabaThIBaTh TEXHHYECKYIO JOKYMEHTAIIHIO;

- TNPUHUMATh YIPABICHUYECKHUE PEIICHUS U OPraHU30BbIBATH UX BHITIOJIHEHHE,

- cobupath, 00pabaThIBaTh M UCIIOJIL30BATH YIIPABICHUYECCKYIO HHGOPMAITHUIO;

- paboTaTh C YyIpaBJICHUECKON JOKyMEHTAllMEW, TMOJb30BAaThCA 3aKOHAM, HOPMaMH U
MpaBUJIaMU aIMUHUCTPATUBHON JAEATEIbHOCTH;

- pacmpenensats 00s13aHHOCTH U OTBETCTBEHHOCTH;

- HCIOJIBb30BaTh METO/Ibl MOTUBAIIMY IEPCOHATIA;

- KOHTPOJUPOBATH U PEryJIupOBaTh UCIOJIHEHUE TUIAHOB.

Bnaoemuv:

- HaBBIKAMH MIPUMEHEHUS ONTHUMAJIbHBIX MOIX00B /Ul TUArHOCTUKU U aHAJU3a PHIHKA;

- MeTOoJaMHM PYKOBO/JICTBA MEPCOHAJIOM;

- HMHCTpyMeHTaMH d(PPEeKTUBHOTO YIPaBICHUS MPEITPUITHEM.

Kpatkoe conep:kanue TuCHUILIHHBI

Moayas 1. OcHOBBI ynipaBJIeHUs IPeANPHATHEM

1.1 Beeoenue. Ilpeomem, memoo u cooepicanue oucyuniunvl « OCHOGbL MeHedHCMEHMA U
mapkemuneay. Teopus ynpaBleHUs: YIpaBlIeHHE KaK MOTPEOHOCTh W Kak (akTtop ycmexa
JEeATeNbHOCTH, CYIIHOCTb W COJAEp)KaHUE YIPaBJICHUS, MECTO TEOPUM YIPABICHUS B CHCTEME
COBPEMEHHBIX 3HAHMH, creuu(puKa YHPaBICHYECKOW JEATEIbHOCTH, COBPEMEHHBIE PO OJIeMbl
yIpaBiieHUs. ['eHe3uc Teopuu yrpaBlieHHs: YIIPaBJI€HYECKUE PEBOJIOINH, BO3HUKHOBEHNE HAyYHOH



TEOPHUU YIPABICHHUS, UCTOKU U TCHACHIIMU Pa3BUTUS POCCUUCKOTO YIpaBlieHUs. 3aKOHOMEPHOCTH U
MIPUHIIUIIBI YIIPABIICHUS: CyOBEKTUBHBIC H OObEKTUBHBIC (PAKTOPHI B YIIPABICHHH.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Ouenka 3¢pgpexkmusnocmu
ynpasnenus. CuctemMa YNpaBJICHUS: TOHSATHE CUCTEMbl YIIPABICHHS, pacIpeneicHue (QyHKIIHH,
MOJJHOMOYHUH M OTBETCTBEHHOCTHU, NMPUHIIUIIBI MOCTPOCHUSI CUCTEM yrpaiieHus. LlenTpanuszanus u
NEIEHTpAIU3aIMsl  YIpaBJIeHUs, JEJNerupoBaHUE TOJHOMOYMH B TIPOLIECCax  YIPABIICHHS.
OpranusanuoHHass CTPyKTypa W e¢ BHIbl. OCHOBHBIC TOHATHSA 3()(PEKTHBHOCTH YIpaBIICHUS.
[Toxa3zaTenu 3(h(h)eKTUBHOCTH YIIpaBICHUSI.

Monayab 2. OCHOBBI MEHEIKMEHTA

2.1 Ilenu 6 cucmeme ynpaenenus. Paspabomka cmpamezuit u nnanog opeanuzayuu. llenn
U TeNernojiaraHue B YIPABICHWH: POJIb 1I€TM B OPraHM3alldd M OCYIIECTBICHHWU TPOILIECCOB
yIpaBieHUs, KiaccupUKaIKs 1eiel, MOCTPOCHHE IepeBa 1eJIeil; coueTaHue pasHooOpa3us menen u
GbyHKIMNA MEHEPKMEHTA; CHCTeMa YIpaBJIEHHUs M0 IENsIM; CTpaTerds M TAaKTUKA YIPABJICHHUS.
CymHoCTh, TPUHIUIBI W METONbl TutaHupoBaHus. I[Ipomecc BbipaboTku cTpareruu. Dopmbl
TEKYIIEro MIaHUPOBAHUSI.

2.2 Texnonozua paspabomku u npuHamusa ynpaeieHdyeckux peuieHuil. PazpaboTka
YOPaBICHUYECKUX  pEIICHWH: TOHATHE ¢ KiIaccu(PUKalusg  YIOPaBICHUYECKHUX  PEIICHUMH,
OCHOBOIIOJIATAIOIINE DJIEMEHTHI JACSITEIbHOCTH, YCIOBUS M KPUTEPUH IPUHATHS PEIICHUH, TTPOIece 1
MOJIENIH IPUHATHS YIPABICHUYCCKUX PEIICHUH, peaTn3aliisl yIpaBIeHYECKUX PEIICHHM.

2.3 Baacmb 6 cucmeme ynpagienHus. audepcmeo u cmunv ynpaenenus. OTHOUICHUS
BJIACTH B CHCTEME YIPABJICHUS: MOHSATHE W THUIOJOTHS BJIACTH; BJIACTh M aBTOPUTET MEHEIKEPA,
MpU3HAKK, (AKTOPHl ¥ TPOSIBICHUS HEYMPABISIEMOCTH; HMCTOYHUKH BJIACTH B YIPaBICHUH
OpraHu3aieil; mapTHEpPCTBO B Ipoleccax MeHEeMKMeHTa. JIMIepcTBO W CTHIIb  YIIPaBJICHHUS:
npouecchl GOpMHUPOBAHUS U OCHOBHBIE COCTABIISIOLINE JIUACPCTBA, POpMalIbHbIE U HEPOpMaIbHbBIE
(bakTopbl JTUAEPCTBA, MPOSIBICHUE JIMAEPCTBA B CTWJIE YIPaBJICHMS, TEHACHLHUS DPAa3BUTHS CTUIISA
yIpaBiIeHUS.

2.4 Momueayuonnsie 0CHOGbl ynpaeieHus u KoH@aukmopl. MoTUBaUSA JEATENBHOCTU B
yIOpaBIE€HUU: MOTHBBI JEATEIHHOCTH YeJIOBEKa M MX POJIb B YIPABIEHWH, OCHOBHbBIE MOHSTUSA U
JIOTMKA Tpollecca MOTUBaUuHU, (akTopbl (GopMHUpOBaHHS MOTHBOB Tpy/Ja; HCIOJIb30BaHUE
MOTHBAIlMM B MpPAaKTHKE MEHEKMeHTa; (GakTopbl 3()(EeKTUBHOCTH MOTHBAILMH; COBPEMEHHBIC
KOHLICMIIIMM MOTUBanuu. ['pynmoBas nuHAMUKa U KOH(IMKTBL: POJb TPYNIBl B TMOBEICHUH U
NesITEeNIbHOCTH 4ejioBeka, (OpMUPOBAaHUE TPYII, B3aUMOJICHCTBUS B TpyIIe U B OpraHu3alluu;
BO3HHUKHOBEHHUE, IPOSIBJICHUE U PA3HOBUIHOCTU KOH(IMKTOB, BIUSHUE KOH(JIUKTOB Ha YIPaBIICHUE.

Moayib 3. OCHOBBI MAPKETHHIA.

3.1 Mapxemune Kak cucmema ynpaeneHus, peyiupoeanus u uzyienusn pviuka.llonstue
MapKeTHHTa, MPOUCXOXKICHNUE U CYINIHOCTh MapKeTHHTIa, 1eMu MapkeTuHra. OCHOBHBIE MPHU3HAKU
MapKeTHUHIOBOro CTuisl ympasieHusa. Konuenuuu wmapketunra. OCHOBHBIE BUABI MapKETHHTA.
MapkeTuHroBas cpefa.

3.2 Komnnekc mapxemunza. Ocrnosénuvle mapkemunzogvle uncmpymenmot. Conepxanue u
mpouecc ymnpaBieHUsT MapkeTUHroM. OcHOBHble (GYHKIMM MapkeTuHra. ToBapHas, II€HOBas,
cObITOBas M KOMMYHHUKAllMOHHAsi MoJuTuku (upmbl. ToBapHble cTparerun. Pa3zpaboTka HOBBIX
TOBapOB.

O0beM yueOHOM JUCHUIIMHBI

Bun yue6Hoi#t paboThI B akagem.
B 3a4eTHBIX
eIMHHUIAX yacax
OO0masi Tpy10eMKOCTh IV CHUTIIHHbBI 3 108
AyIMTOpHBIE 3AHATHS: 1 36
Jlexuun 0,5 18




[TpakTdeckue 3aHsTHs 0,5 18

CamocrosiTesibHast padora: 2 72

CaMOoCTOSATENTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 2 72

Bua uToroBoro KOHTpOJISL: 3a4€T - -

AHHOTanusA padoyeil NPOrpaMMbl AW CHHUIIJIMHBI
«OCHOBBI TEXHUYECKOI'0 PeryJIHPOBaHUs U YIIPaBJIeHHe Ka4eCTBOM»

HEJIN U 3AJAYA JUCHUITJINHBI

[IporpamMma cocTtaBiieHa B COOTBETCTBUM C TpeOoBaHUAMU DeepalibHOr0 rocy1apCTBEHHOIO
obpazoBarenbHoro crangapra (PI'OC BO) noaroroBku 0akajiaBpoB MO HaMpaBiICHUI0 XUMUYECKas
texHosorusn18.03.01 npoduisa «Texnonorus 3amutel oT koppozun» (b1.B.J1B.4.2), pekomengaumii
METOAMYECKON CEeKIIMM YYEHOI0 COBETA M HAKOTUIEHHOTO OMBITA IPENOoAaBaHus peaMeTa kadeapoi
CTaHJIapTU3alMM U WHKEeHepHO-KomnbloTepHoll rpapuku PXTY. Ilporpamma paccuutaHa Ha
U3Yy4EHHE Kypca B TEUEHHE OJHOTO CEMECTpa.

HucuunmuHa «OCHOBBI TEXHHYECKOTO PpEryJIHMpOBaHUS U  YIpPaBIEHHUE KayeCTBOM»
(b1.B.[IB.4.2) otHOCUTCs K 6a30BOM "YacTH MPOGECCHOHANBHOTO MUKIA. [|JIsl yCIEenTHOTro OCBOCHUS
JUCHMIUIMHBI  CTYAEHT JOJDKEH U3Y4uTh Kypchl «OCHOBBI 5SKOHOMHUKHA U  YIpPaBICHUS
MIpoU3BOICTBOMY, «IIpaBoBeneHnE», « IKOTOTUS.

Henb xypca «OCHOBBI TEXHUYECKOTO PETYIMPOBAHUS U YIPABIEHWE KaYeCTBOM» - HAYYHTh
CTYICHTOB NPHUMEHSTh KOHTPOJIbHO-U3MEPUTEIbHYI0O U HCIBITATENIbHYI0 TEXHHUKY, METOJaM H
CpeICTBaM TEXHMUYECKOTO PEryJIMpOBaHMs, METOJIaM KOHTPOJISl KaUyeCTBa BBIITYCKAEMOM MPOIyKIINH,
pecypco- U 3HEProcOEpeKeHUI0 TEXHOJOTHYECKUX IPOIECCOB C HCIHOJIb30BAHUEM CTaHAAPTHBIX
METOJI0OB, COBPEMEHHBIM CUCTEMAM YIIPABJICHHS Ka4eCTBOM.

3amayaMu u3ydeHUs: Kypca «OCHOBBI TEXHMYECKOTO PETYJIUPOBAHMS M YIPABICHUSA
KaueCTBOM» SIBJISIIOTCS COBEPIICHCTBOBAHME METOJMK KOHTPOJIS KadecTBa IPOU3BOJCTBEHHBIX
IIPOLIECCOB, pa3pabOTKa CUCTEM YIPABICHHS KauyeCTBOM, pPa3pabOoTKa HOPMATHBHBIX JOKYMEHTOB
Pa3HOro ypoOBHs, CO3JaHUE HOBBIX METOJIOB M3MEPEHUH, NOIYyYEHHUE U3MEPUTENBbHOW MH(pOpMalun
TpeOyeMoro KauecTna.

Ilenu u 3aaun Kypca JOCTUTAKOTCS C IIOMOILBIO:

-03HAKOMJICHUS C BUJIaMU HOPMaTUBHBIX IOKYMEHTOB

-U3y4E€HUS HOPMATUBHOM M 3aKOHOJATENbHONW 0a3bl TEXHUYECKOTO PpEeryJupoBaHUS U
YIIPaBJIECHUS Ka4€CTBOM

-O3HaKOMJICHUSI C €IMHHUIAMU (HU3UYECKUX BEJIWYHMH, TOCYJApPCTBEHHBIMU 3TaJlOHAMHU
METOJIaMHU U CPEACTBAMM IOBEPKHU CPEICTBAMHU U3MEPEHUS;

-pa3paboTKH CIOCOOOB BBIpAXKEHHUS MU (POPMBI NPEICTABICHUS pE3yIbTaTOB H3MEPEHUil,
METO/IMKH BBIIIOJHEHUS U3MEPEHU.

-03HaKOMJIEHUS ¢ (hopMaMH MOATBEPKACHUS COOTBETCTBUS

Kypc 0CHOBBI TEXHMYECKOIO PErYIMPOBAaHUSA U KOHTPOJIS KaueCTBA YUTAETCS B 7 CEMECTpe U
3aKaHYMBAETCA 3a4€TOM. KOHTpOJIb yCIIEBaEMOCTH CTYAEHTOB BENETCS 10 MPUHITON B YHUBEPCUTETE
PEUTHUHIOBOM CUCTEME.

2. KOMIIETEHIIMU BAKAJIABPA B KYPCE «OCHOBBI TEXHUYECKOI'O
PEI'YJIMPOBAHUA U YITPABJIEHUA KAYECTBOM»

N3yueHne Kypca OCHOBBI TEXHHYECKOTO PETYIMPOBAHUS U YIPaBIEHUS KayeCTBOM IpHU
MOJITOTOBKE 0OakajaBpoB IO HampaBieHUI0 «TeXHONorus 3amuThl OT KOPPO3UW» CHOCOOCTBYET
MPUOOPETEHUIO CIEAYIOMNUX KOMIETSHIINH.

:2.1..006menpodeccuoHaNbHbIE:

-BJIaJICHHEM OCHOBHBIMHM METOJaMHM 3alUThI IPOU3BOACTBEHHOIO MIEPCOHANA U HACETICHHUS OT
BO3MOXKHBIX aBapuii u karactpod (OITK-6).



2.2 ITpotheccuonanbpHbIC:

-TOTOBHOCTb UCHOJIHSTh HOPMAaTUBHBIC JOKYMEHTBI [0 KOHTPOJIIO Ka4eCTBa, CTaHAApTHU3AIIN
U cepTU(UKAIMKA TPOIYKTOB W M3ACITUHN, IEMEHTHl 3KOHOMHYECKOTO aHAIM3a B MPAKTHYCCKON
nestensaocTH (I1K-3);

-CIIOCOOHOCTBIO TTPOBEPSATh TEXHUYECKOE COCTOSIHUE, OPTaHW30BBIBATH MPOQPIIAKTHUCCKUE
OCMOTpBI M TEKYIIHH PEMOHT O0OpYyIOBaHHS, TOTOBUTH 00OPYJOBAHHUE K PEMOHTY M TPUHUMATh
obopynoBanue u3 pemonTta (I1IK-7);

-CIIOCOOHOCTBIO aHAIM3MPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, MOJ0MpaTh 000pyHI0BaHNE,
TOTOBHTH 3asBKU Ha NMpHOOpeTeHne u peMoHT obopynoBanus (I1K-9).

-CIIOCOOHOCTBIO TIPOBOJUTH AHAIM3 CHIPhS. MAaTEPHAJIOB M TOTOBOW TPOAYKIIUU U
OCYIIECTBIIATE OIEHKY pe3ynbraToB ananu3a (I1K-10);

-CIIOCOOHOCTBIO BBISIBJISITH M YCTPAHATh OTKJIIOHEHUSI OT PEKUMOB pabOThI TEXHOJIOTHYECKOTO
000pyI0BaHMUs U MapaMeTpoB TexHoorndeckoro mpoiecca (IK-11);

-TOTOBHOCTBIO U3y4YaTh HAYYHO-TEXHUYECKYIO MH(POPMAIINIO, OTEYECTBEHHBIN U 3apyOeKHBIN
ombIT 10 TeMatuke uccienoBanus (ITK-20).

MOAYIIb 1.

1.1 Beeaenne. 3akoH P@® «O TexHHYECKOM peryJMpoOBaHUN».

Mepsl  TEXHMYECKOTO  pEryJiMpOBaHHsS, OCHOBaHHbIE Ha  3aKOHOJATEIhCTBE 00
OTBETCTBEHHOCTH 3a Ka4eCTBO M 0€30MaCHOCTH MOCTaBIAEMON MPOAYKIHNH («3aKOH O 3alluTe TpaB
OTpeOuTENnen»).

1.2 HeoTrBpaTUMOCTHh OTBETCTBEHHOCTHM W3IOTOBUTEJS W OPraHu3alMd B LelNu
«U3rOTOBHTE/Ib- MPOJABEIl- NOTPEOUTEIbY.

JlobpokauecTBeHHas mpoaykiwus. MckaxenHass nHpopManus o HakTHISCKUX
XapakTepucTUKax mpoaykuuu. @anbcuduumpoBantas npoaykius. OTBETCTBEHHOCTh MPOJIaBlia U
M3TOTOBUTES.

1.3 [loka3aTeqbCTBO A00POKAYECTBEHHOCTH peau3yeMOil NMPOAYKUUHM HM3rOTOBHTEJEM.
CBa3b MeK1Y HAJTUYHeM JepeKTa U BeJIMUMHOM yiepoa.

KauecTtBenHas npoayKiusi-ycioBue BbDKMBaHUS (JUPM B KOHKYPEHTHOH 60pb0e.

1.4. Texnuueckoe peryJupoBaHHMe, OCYUIECTBJIIeMOEe TOCYAapPpCTBOM B 00J1acTH

0e3onacHocTH NPOAYKTOB. TexHHYecKHe perjiaMeHThl H OLleHKA COOTBETCTBHSL.

Buner Texnumueckux pernameHToB. CopaepkaHue TEXHMUYECKUX periaMmeHToB. [IpaBuia
MTOCTPOCHHUS.

1.5. ®opMBbI TEXHNYECKOT'0 PeryJupoBaHHUsl.

CrangapTuzanus, NOJATBEP)KICHHE COOTBETCTBUSA, T'OCYIApCTBEHHBIN KOHTPOJb M HAA30D,
aKKpeaUTaIusl.

3akoH «O cTaHIapTU3ALUN

1.6. AkkpeauTanusi Kak (popma rocy1apcTBeHHOI0 TEXHUYECKOI0 PeryJiupoBaHusl.

Lenn W NOpUHOUOBL aKKpeOUTAlMH. AKKpEeIUTalusi OpraHoB 10 cepTUdUKAUd U
UCHBITaTeNbHBIX Jaboparopuil. CepTuUKalMOHHBIE UCIBITAHUS MPU aKKpPEAUTAlUMU. 3apyOexHas
aKKpeaUTaIusl.

1.7. Mepsl, npeaycMaTpuBamlMe HCIOJb30BaHHE [T00POBOJIBHBIX CTAHAAPTOB H
A00pOBOJILHOM cepTHHHUKALNH.

KauectBo mponykumu. Ilokazatenu kadectBa M MeToAbl UX omeHkH OOyueHue
nH(GOPMHUPOBaHUE TOTpeOUTENEH.

1.8. llpyHuunsl U GopMbI NOATBEPKACHUS COOTBETCTBHS.

MOAYIIb 2

2.1 MeToan4yeckne OCHOBBI YIIPaBJICHUSI KAYeCTBOM.

OCHOBHbBIE KaTErOpuyd W TOHATHS YIpaBieHUs KayecTBOM. McTopusi pa3BUTHS TEOpUU U
MPaKTUKU B oOnactu yrpasienust kadectBoM. Konnenmus TQM. Tlokazatenu kauecTBa U METOJIBI



ux oreHkd. OpraHU3alMOHHO-METOIMYECKUE MPUHIUIBI O0CCIICUeHUs] KauyecTBa U YIPABICHUS
KaueCTBOM.

2.2 OcHOBHBIE 3JIEMEHTBI 00ecneYeHus1 KauecTBa

CrangapTusanus B yIpaBlIeHUN KauecTBOM. MexayHapoaHas ctanmaptusamnus. CTaHIapThl
cepuit 9000, 14000,22000. CoBpeMeHHBIE MOJICTN YIIPABICHUS KAYECTBOM.

2.3 MeTpoJiornueckoe odecrevyeHue KauecTBa NpoayKIHU

2.4 Ceprudukanus B ynpapjieHHH Ka4eCTBOM

[Tocie n3yueHus: Kypca OCHOBBI TEXHUYECKOTO PETYIUPOBAHUS CTYJCHT JIOJDKCH:

3HATh:

- 3aKOHOJATCIIbHBIE W HOPMATHBHO TIPABOBHIC aKTHI, METOJUYCCKHE MAaTEPHAIBI IO
TEXHHUYECKOMY PETYINPOBAHUIO;

- TICPCIEKTHUBBI TEXHWUYECKOTO PAa3BUTHUS M OCOOCHHOCTH JCSITEILHOCTH OpTraHHW3aIui,
KOMITETEHTHBIX Ha 3aKOHOAATEIHLHO-TTPABOBOM OCHOBE B 00JIACTH TEXHUYECKOTO PETryIMPOBAHMUS;

- OCHOBBI TEXHUYECKOTO PETYINPOBAHUS;

yMeTh:

- MPUMEHSATh METOBl ¥ MPUHITUIBI CTAHIAPTH3AIMH TTPH pa3pabOTKe CTAHIAPTOB U JPYTHX
HOPMAaTHUBHBIX JJOKYMECHTOB;

- TNPOBOAWTH TOJNTBEPKJICHUE COOTBETCTBUS  TPOJYKIIUH, IPOIECCOB W  YCIYT
MIPEIBSABISEMBIM TPEOOBAHUAM;

- PUMEHSATH METO Bl KOHTPOJIS U YIIPABJICHUS KAYECTBOM;

- aHAJTM3UPOBATH JAHHBIE O KAYECTBE IMPOTYKITUHU M OTIPEICISTh IIPUIHHBI OpakKa.

- WCIIOJIH30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH JUIS IUIAHUPOBAHUS W MPOBEACHUS PadoT 1Mo
TEXHUYECKOMY PETyIUPOBAHHUIO.

BJIAJIeTh:

- HaBBIKAMHU MCIOJIb30BaHUSI OCHOBHBIX HHCTPYMEHTOB YIIPaBJICHUS KAU€CTBOM;

- HaBblkKaMU OGOPMJICHMSI PE3yJIbTaTOB MWCIBITAHUW M TPUHATUS COOTBETCTBYIOIIHUX
pELICHHUI;

- HaBbIKAaMH 0(OPMIICHUSI HOPMATUBHO-TEXHUUECKON JOKYMEHTALIUH

OBBEM JIMCUHUAILIMHBI U BUJbI YYEEHOM PABOTBHI.

Bun yaeOHoM paboTh 3auy. ex. — 3

Bcero yacos B 7

ceMecTpe
OO61ast TpyA0eMKOCTh IUCIUTUTHHBI 108
Teoperuueckoe o0yueHue: 32
AyaUTOpPHBbIE 3aHATHS: 32
Jlekuun 16
[IpakTnueckue 3aHATHS 16
JlaGopaTopHble pabOThI -
CamocrosiTesbHast padora: 76

IToaroroBka k KOHTPOJIbHBIM pa60TaM

Kypcogas pabota -

Jlpyrue BUJIbI CAMOCTOSATENBbHOM pabOThI

[ToaroroBka K 3a4ery/sK3aMeHy




‘ Buzx uToroBoro KOHTposIs ‘ 3a4eT

AHHOTanus padoueil nporpammsl Aucuuiniuesl (61.B./[B.2.1)
«BpIyucINTEIbHASI MATEMATHKA)

1. HEJIA U 3AJAYUN JUCIIUAITJIMHBbI

Hens nporpamMmsbl: HayduTbh CTYAEHTOB TEOPETUYECKUM 3HAHMUSIM U HPAKTHUECKUM
YMEHMSIM U HaBbIKaM HCIOJIb30BAHUS COBPEMEHHBIX MAaTEMaTHMYECKHUX METOJIOB C IPUMEHEHUEM
nakera wmaremarnuyeckux nporpamm  MATLAB ans  pewieHuss IIMpOKOro Kpyra 3aaad
BBIYMCIUTEIBHON MAaTEMaTUKH.

Henbto Hacrosimiero Kkypca sBisercs OOydeHHE ciyliateaeil COBPEMEHHBIM MeEToJam
pacueToB, pacUYETHBIX HCCIEIOBaHHUI, aHaIM3a, ONTUMU3ALMU IPOLECCOB HMHXKEHEPHBIX 3ajad ¢
HCII0JIb30BaHMEM TTakeTa MareMmarnyeckux nporpamm MATLAB

3apaum kypca:
oOyueHue CTYAEHTOB TEOPETHYECKMM METOJIaM BBIUMCIMTEIbHOM MaTeMaTHKH, TEOPETUYECKUM
OCHOBaM CO3/IaHUSl M OpraHU3alUd KOMIIBIOTEPHBIX YEJIOBEKO-MAIlIMHHBIX CHUCTEM pEIIECHUs
MHXEHEPHO-PACUYETHBIX 3a7]au METO/IaMU BbIUMCIUTEIbHON MaTEMaTHKHY;
oOyueHue CTY/IEHTOB MPAKTUYECKUM METOJIaM BBIYMCIUTEIbHON MaTeMaTHUKH, TEOPETUYECKUM
3HAHMUSIM M TPAKTUYECKUM YMEHHUSM U HaBbIKaM HCIOJIb30BAaHUSI COBPEMEHHBIX METOJOB H
KOMIIJIEKCOB MPOTPaMMHBIX CPEJICTB ISl PellieHus 3a]ja4 BEIYUCIUTEILHON MaTeMaTHKY;
oOyueHue MeToJaM U aJrOpUTMaM BBIUYMCIUTEIbHOM MaTeMaTHKH, MPaKTHYECKUM HaBbIKaM
WCIIOJIb30BAHUS COBPEMEHHOTO MPOTPAMMHOIO oOecredeHus JUIsl PEIIeHUs] pacueTHBhIX 3ajad
BBIUNCIIUTEILHOW MaTEeMaTHKHY;

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIITIMHBI

N3ydenne mUCHUIUIMHBI OpU TOATOTOBKE mno HampaieHuto 18.03.01 «Xumuueckas
TEXHOJIOTUs» MO Mporpamme OakanmaBpuata «TeXHOJOTHs 3alUTBl OT KOPPO3UUNCIOCOOCTBYET
(OpPMUPOBAHUIO CIIETYIOIMINX KOMIIETCHIIUMI:

Ilpogpeccuonanvnuix:

TOTOBHOCTBIO NPUMEHATh aHAJUTHYECKHE M YHMCIEHHbIE METOJbl PEIleHHs MOCTABJICHHBIX 3ajad,
UCIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUH, IPOBOAUTH 00pabOTKy MH(POpMALIUU C
UCIOJIb30BAHUEM IPHUKIAJHbIE MIPOIPAMMHBIX CPEACTB cepbl NPOPECcCHOHANBHON NesITeNbHOCTH,
UCIOJIb30BATh CETEBbIE KOMIIBIOTEPHbIE TEXHOJOIMM M 0a3bl JAHHBIX B CBOCH IpodeccHoHanbHON
oOnacTy, TMakeTbl MPUKIAJAHBIX MpOTpaMM Ui pacdyera TEXHOJOTHMYECKUX MapaMeTpoB
obopynosanus (I1K-2);
CIOCOOHOCTh IJIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XMMHUYECKHE SKCIHEPUMEHTHI, ITPOBOJUTH
00paboTKy MX pe3ylbTaTOB U OLIEHUBATh MOIPEIIHOCTH, BBIABUIAaTh T'MIIOTE3bl M YCTAHABJIMBATb
IPaHUIBl UX HPUMEHEHMs, NMPUMEHATh METOJbl MaTEMaTHYECKOro aHaliu3a U MOJIENHUPOBaHUS,
TEOPETHYECKOro U dKCIepuMeHTaIbHoro uccienosanus (I1K-16);

B pe3ynbraTe u3ydyeHus AUCLHUILIMHBI CTYIEHT JIOJDKEH:

3namep:
(U3UKO-XUMHUECKUE U XUMUKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS ITPOLIECCOB
M3MEHEHHsI arperaTHOro COCTOSHUS Mapo(razo)->KUIKOCTHBIX CHCTEM, PEAKTOPHBIX MPOLIECCOB U
OCHOBHBIX IIPOLIECCOB PA3JEJICHUsI XUMHUECKON TEXHOJIOTUH;
METO/IbI U aJITOPUTMBI KOMIIBIOTEPHOTO MOJEJINPOBAHNS OCHOBHBIX ITPOLIECCOB XMMUYECKON
TEXHOJIOTUU U TEXHOJOTMYECKUX CXEM XUMHUYECKUX NTPOU3BOJICTB;
IIPUHLIUIBI IPUMEHEHHUS] METOJO0JI0TMH KOMITBIOTEPHOTO MOAEIUPOBAHNS XUMHUKO -TEXHOJIOTUYECKUX
IIPOLIECCOB MPU aBTOMATU3MPOBAHHOM IIPOEKTUPOBAHNU U KOMIIBIOTEPHOM YIPaBJIEHUU
XMUMHUYECKUMHU [TPOU3BOJICTBAMM.

Ymemo:



pemiaTh 3a7a4i KOMITbIOTEPHOTO MOJEIIUPOBAHUS MPOIECCOB Mapo(Ta30)-KUAKOCTHBIX PAaBHOBECHUH,
abcopOuuu, TMCTUIUIALNY, PEKTH(PHUKALIUN 1 XKUIKOCTHOMN SKCTPAKIIUH;

MIPUMEHSTDH MMOJYyYCHHBIC 3HAHUS [IPU PELICHUH MMPAKTUYECKUX 33/1a4 KOMITbIOTEPHOTO
MO/ICTUPOBAHUS OCHOBHBIX IPOIECCOB XUMHUECKOW TEXHOJIOTUUHU TEXHOJIOTHYECKUX CXEM
XUMHUYECKUX TTPOU3BOJICTB.

Bnaoemo:

METOJJaMU TPUMEHEHUS CTAaHAAPTHBIX MakeToB MpukiIaaHbix nporpamm (I1I1I1) u makeTos
Moenupyroux mporpamm (IIMII) mast MmogeTupoBaHusi OCHOBHBIX MTPOIIECCOB XUMUYECKOU
TEXHOJIOTUUHU TEXHOJOTUYECKUX CXEM XUMUUYECKHUX TPOU3BOJICTB.

3. KPATKOE COJEP KAHUE JUCHUIIJIMHBI

BBenenue. Llenn u 3amaun kypca. Kpatkuii HCTOpUYECKU OYEPK PA3BUTHS OTEYECTBEHHOMN
U 3apyOeKHOUW BBIYUCIUTEIBHOW MareMaTukud. OCHOBHBIE STambl Pa3pabOTKU M peaau3aluu
QITOPUTMOB Ha KOMITBIOTEpAX.

Moayas 1. BbluncauresbHas MatemaTuka. OCHOBHbIe JTanbl: pa3padoTka u
peaju3anusi aJIrOPpUTMOB Ha KommbloTepax. Cucrema komnbioTepHoii marematuku (CKM)
MATLAB nast peumieHust 3a1a4 BIYMCJIMTEIbHOH MATEMATHKH.

Tema 1.1. Co3nanue M-nporpaMM M _OCHOBHbIE omneparopbl M-si3blka NPOrpaMMHupOBaHUsI
MATLAB. BapuanTsel cTpyKTYpbI nporpamm na MATL AB.

Opraunusanus padodero crona DesktopLayout;

Ocuosublie oneparuu B CommandWindow;

OcHosuble omneparuu B Editor;

JIuHeHO opraHU30BaHHAs MIporpaMMa (aJIrOpUT™M);

BeTBiieHHs ¢ OJHUM YCIIOBHEM, HECKOJBKUMH YCJIOBHSIMH, BIOKEHHBIC, CO CIIUCKOM YyCIOBHil. if,
switch; morudeckue oneparuu and, or, not;

[{uKIIBI CO CUETUMKOM, C IPETYCIOBHEM, C IOCTYCIOBUEM, C IIPEPHIBAHUEM MOJTHBIM U ITPEPhIBAHUEM
YaCTHYHBIM, C 33JaHHBIM IIarOM CYETYHMKa, C OTACIbHBIM OoTcueToM Hrepanumii; for, while, break,
continue; ¢ BbBOBOM (yHKIHH; ¢ auamorom ¢ mojis3oBareneM B CommandWindow u B
CHeIHabHBIX UAJOTOBBIX OKHAX;

Tema 1.2 CrangapTHble M _HecTaHJAapTHble (yHkiuu M-si3blka NPOrpaMMHUPOBAHHUS M
ocHOBHBbIe pematesu (solvers) MATLAB.

dyukIME ¢ TpadHUeCKUM BBIBOIOM pe3ynbratoB; plot, subplot, surf, mesh, polar;

DYHKIUH ¢ YHCIOBBIM BBIBOJOM pe3yiasTaroB B CommandWindow;

OYHKINHU C 3aMUChI0 PE3YIbTATOB B (aili;

OyHKINH, BIOKEHHBIE B TTIABHYIO (DYHKIIHIO;

OYHKINMU C IEPEMEHHBIM YUCIIOM apTryMEHTOB;

OyHKIMH, BBI3BIBAIONINE IPYTYIO GYHKIIUIO, UMSI KOTOPOU NIEpeaHo KaK apryMeHT;

Moayas 2. Bektopbl 1 Marpuubl. CucremMa JIMHEHBIX ajredfpanvyecKux ypaBHEHUI
(CJIAY).

Tema 2.1. OOpaTHas MATPULIA. Y MHOKEHHE MATPHIL
Omeparop inv;

Omneparopsistrcat, int2str, num2str;

Omneparopst length, min, max, mean, sort;

Omneparopsi dot, tril, triu, eye, zeros, ones, diag;
Omneparopsl rand, linspace, logspace, repmat;
Omneparops! Size, det, trace, norm,

Tema 2.2. Metoa I"'aycca. MeTo NpOCTHIX HTEPALIMIA.
Omeparopst linsolve, rank, eig;

Tema 2.3. O0YCI0BJICHHOCTH cHCTeMbI. YnC10 00YCJI0BJIEHHOCTH.
Omneparopsl cond, rcond,;




Moayas 3. O0paGoTka pe3yJbTATOB H3MepPeHHMs] OJHOW BeJMYHMHBL

byHkuun
Tema 3.1. Kpurtepuii CTbI0IeHTA.
Omneparopsipolyfit, polyval,
Tema 3.2. AInpoKcHMAaNLNs.
Omneparoplsqcurvefit;
Tema 3.3. UHTEpnOasims.
Omneparopsrinterpl, linear, spline, nearest;
MonayJs 4. UucjieHHOe HHTETPUPOBAHUE
Tema 4.1. MeToabl NPSIMOYI0JIbHHKOB
OmnepaTtopeisum, mean;
Tema 4.2. MeToanl Tpaneumii
Omneparoptrapz;
Tema 4.3. Meroa CuMicona
Omneparopquad, int;
Tema 4.4. Meroa HuloTona-KoTeca 8 nopsigka
Omneparopquads;
Moayab 5. YpaBHeHUE C OAHUM HEU3BECTHBIM
Tema 5.1. Meroa jiej1eHNs TONMOJIAM
Omneparopsiconv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJbHbIX
Omneparopsl roots, poly, fzero;
Moayab 6. Cucrema HeJIMHEHBIX YPaBHEHU
Tema 6.1. Meroa HuioTona-Padcona
Omneparopsisolve, diff, subs;
Tema 6.2. MeToa IPOCTBLIX HTEPAIHIA.
Omneparopst simplify, collect, pretty;
Moayasb 7. OnHoOMepHasi ONTUMM3 AU
Tema 7.1 MeToabl 0IHOMEPHO ONITUMU3ALMH
Omneparopsifminbnd;
Moayab 8. MHOroMepHasi ONTHMM3AIUA
Tema 8.1 MeTo1bl MHOTOMEPHOH ONITUMH3ALUMA
Omneparopsifminsearch, linprog, fmincon;
Moayas 9. Iu¢ppepennuaibHbie ypaBHEeHUS

Tema 9.1 Metoabl pemienns fuddepeHHAILHBIX VPABHEHUIA.

Omneparopsidsolve, diff;

3akJn0uenue. 3aKIIOUNTEIbHAS JICKIHS 110 [IO/IBEJICHUIO HTOIOB Kypca.
4. OFBEM JJUCHUIIVIMHBI U BU/JIbI YYEGHOU PABOTbI

IIpudaun:xenne

Bun yae6HOM paboThI

O0BeM

B 3aueTHBIX
eIMHUIIaX

B akageMuueckux

gacax

OO0masi TpyA0eMKOCTh IV CHUTIIHHbI
1o y4e0HOMY ILIAHY

3

108

AyIMTOpHBIE 3AHATHS:

0,89

32

Jlexuu

JlaGopaTopHble paboThI

0,89

32

CamocrositesbHas padora (CP):

2,11

76

ITonrotoBka k 1a00paTOpHBIM paboTam

1,055

38

CaMocCTOSTEIIbHOS H3Y4YCHHC pa3aciOB KypcCa

1,055

38




‘ Buja urorosoro KOHTPOJIsA: 3a4€T / 3K3aMeH ‘ ‘ 3auer

AHHOTa U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«lnckpernas maremaruka»(b1.B./1B.2.2)

1. Heau v 3a1a49u TUCHUNIMHBI

Henabwo TMCHUMIMHBI SBISICTCS (OPMHUPOBAHUE Y CTYJICHTOB CUCTEMbl OCHOBHBIX TIOHSITHH,
WCIIOJb3YEMBIX [UIsl TOCTPOEHUS BAXKHEMIIMX MAaTEMaTUYECKHX MOJIENeH, M MaTeMaTHYECKUX
METO/IOB JIJIsl OTTUCAHUS PA3TUYHBIX MPOIECCOB.

OCHOBHBIMH 3aJa4aMH JHCIHHUIJIMHBI, PCIICHHE KOTOPBIX OOECIEYMBACT JOCTHIKEHHE
LIEJIH, SABJISIOTCS:
- 03HAKOMJICHHE C CUCTEMOU MOHSATUN, UCTIOIB3YEMBbIX JIJISl ONMMCAHUS BAKHEUIITUX MAaTEMaTUUECKUX
MOJIEJIe U MaTeMaTHYEeCKIUX METOJIOB, M UX B3aUMOCBSI3bIO;
- O3HAKOMJIEHHUE C IPUMEPAMH MPUMEHEHUSI MATEMAaTHIECKUX MOJIeTIEH U METOJIOB;
- (hopMHUPOBaHNME HABBIKOB M YMEHHI MCIIOJIH30BAHUS MAaTEMATHUYECKUX MOJIETIEH U MaTeMaTUYECKUX
METO/IOB.

2. TpeOoBaHus K pe3yJibTaTaM OCBOEHHS U CHUILIUHBI

N3yuenne xypca JlMcCKpeTHON MaTeMaTMKd NpU TOJrOTOBKE OakajlaBpOB CIIOCOOCTBYET
MPUOOPETEHUIO CIETYIOIUX KOMIIETEHIINHI:

2.1. IlpodeccronanbHble:
- TOTOBHOCTBIO IPUMCHATh aHAJIUTUYCCKUC W YHUCIICHHBIC METOJAbI PCIICHWA MMOCTABJICHHBIX 3a4a4,
WCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAITMOHHBIC TEXHOJIOTHH, IIPOBOIUTH 00pab0TKy HH(POPMAIIHH C
HCIO0JIb30BAHMEM TPUKIATHBIX MPOTPaMMHBIX CpeicTB chepbl MpodhecCHOHATBFHON esITebHOCTH,
HCIO0JIb30BAaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJOTUHU M 0a3bl JaHHBIX B CBOEH MpodecCHOHANbHON
oOnacTu, TMakKeThl MPUKIAIHBIX TMPOrpaMM JUid pacdyera TEXHOJOTHYECKHX MapaMeTpoB
obopynosanus (I1K-2);
- CHOCOOHOCTBIO IUIAHUPOBAaTh M MPOBOAUTH (U3NYECKUE U XUMHUYECKUE DSKCIIEPUMEHTHI,
MPOBOAUTH OOpPabOTKY HMX pe3yJlbTaTOB M OLIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THIIOTE3bl U
yCTaHABIUBATh TPAHUIBl MX NPUMEHEHUs, MPUMEHSITb METOJbl MAaTeMaTHYeCKOro aHalu3a |
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U IKCIepUMeHTa bHOro ucciaenoBanus (I1K-16).

3. B pe3yabTaTe H3y4eHUs TUCUMUIIMHBI CTYIEHT H0JI7KEeH
3HATD.
-OCHOBHBIC TIOHATHS M METOJBI JUCKPETHOHW MaTeMaTHKH, MaTEMaTHYCCKUX METOJIOB PpEIICHUS
npodeCcCHOHANBHBIX 3a]1a4.
yMeTb:
- IPUMEHATh MAaTEMaTHYECKUE METOIbI ITPH PEIICHNH THUITOBBIX MPO(eCcCHOHATBHBIX 3a/1a4.
BJIA/IETh.
-METOJIaMH TIOCTPOEHUS MaTEMaTUYECKOW MOJCIM THUIIOBBIX NPO(ECCHOHAIBHBIX 3ama4 H
COJIepKaTEIbHON UHTEPIIPETAMH MOJYYEHHBIX PE3yIbTaTOB.

4. KpaTkoe coaepxaHue JMCUUILIAHBI:
4 CEMECTP

1. BBenenne.

Ponp auckpeTHO# MaTeMaTHKU MPHU pa3pabOTKe M AKCIUTYaTallMd XUMHUKO-TEXHOJOTHYECKUX
CHCTEM.

2. DJieMeHThI TEOPUM MHOKECTB M aJiredpanyecKkue CTPYKTYypbl.

BBenenue B QUCKpETHYIO MareMaTuky. Pollb AMCKpeTHON MaTeMaTWKHu MpH pa3paboTke U
AKCIUTyaTaIllMl XUMHUKO-TEXHOJOTUYECKUX CUCTeM. MHOKeCTBa, OTHOIIEHUS U (QYHKIMH. 3aJaHue



MHOKECTB U OCYILECTBJICHHE omnepanuii Haj HuMU. CrocoOwl 3amanus. Onepanuu oObeIUHEHUS,
[IEPECEUCHMs, PA3HOCTH, JOINOJHEHUS U JEKapToBa IIPOM3BEIEHUSA. AKCHOMATHKa TEOpPUU
MHOXecTB. AnreOpa Kantopa. MuHMMU3anusi mpeincTaBieHH MHOXecTB. Jmarpammsl Oitnepa-
Benna. bunapusie otHomenus. CrocoObl 3amanust OMHapHBIX oTHOIIEHMHA. CBOMCTBa OWHAPHBIX
oTHomeHUN. Pa3Ouenus. OTHOLIEHUS SKBUBAJIEHTHOCTU U mnopsaka. llpencraBieHue N-apHbIX
OTHOIIEHUNH OuHapHbIMH. AnreOpa oTHomieHud. DyHKuuu. WHBEKUUSA, CIOPBEKIUS U OHEKIUS.
AnreOpandeckne crpykrypbl. llomyrpynmel. Mownounsl. ['pynmel. Iloarpymmer.  Hukmudeckue
rpynnel.  Ipynnsl  moacraHoBok. M3omopdusm  rpymm. CMexHBIE KIacchl 10 MOATPYIIIE.
Hopmansnsie nenurenn. @akrop-rpynmnsl. Konbla: onpeneneHus, CBOMCTBA, npumepsl. 1o

3. DJieMeHThI Teopuu rpagos.

I'padbl. 3amanue u xapakrtepuctuku rpadoB. Buasl rpados. Iloarpadsl. Matpuiist
CMEXHOCTH M MHUUAeHTHOCTH. Crenenu BepiminH. Mapuipytel Llenu. [{uknel. Paccrosinne mexny
BepmMHaMu. Jluamerp u paamyc rpada. YHapHble M OMHapHbIE oInepanuu Haj TIpadamu.
Hononuenue rpada. Yaanenwe u 1g00aBjieHHE BepIIMH. YJaleHwe U Jo0aBieHne pedep.
OtoxnectBiienne BepiinH. Pacmiennenue BepmnH. O0benuHenue rpagos. [lepeceuenue rpados.
Komnonentsl  cBsizHocTH.  MocTel.  Bepmunnas u  pebepHas  cBsi3HOCTb.  CBSI3HOCTH
OpUEHTHUPOBAaHHBIX TrpadoB. AJTOPUTM BBIYHUCICHHS] CBSI3HOCTU. BHYTpeHHSS yCTONYUBOCTD.
Bepmmnanoe uuciao HezaBucuMocTH. PebGepHoe umciio He3zaBucuMocTU. BepuinHHOoe u pebGepHoe
nokpeiTue rpada. Boemmnss ycroiunBocTh. BepmmHHoe U peOepHOe UMCIO BHEMIHEH
yCTOMYMBOCTH. L{UKIBI M pa3pes3pl. DiliepoBbl NUKIBI. ['aMUIBTOHOBBI LHUKIBL [lnaHapHOCTH U
yknaaka rpados. ['panu mnockoro rpada. Packpacka rpados. Xpomatudeckoe yucio. ['mmoresa
yeTblpex Kpacok. JlepeBbs. Onpenenenus. CpoiictBa. Teopema Konu. dyHnaMeHTabHAs cucTeMa
uukiIoB. OCTOB HaMMEHBILIETO Beca. YMOPSJAOYCHHBIE NepeBbs. bunHapHbie nepeBbs. JlepeBbs
COPTUPOBKH. AJITOPUTM ITOUCKA B IEPEBE COPTUPOBKH.

4, ByneBbl pyHKIUH.

Anrebpa nmoruku. byneBsr Gpynkmuu. CriocoObl 3aganus. byneBbl GyHKIUM OTHOW U JBYX
MePEMEHHBIX U UX cBoMcTBa. DopmMyibl OyneBoit anreOpsl. OCHOBHBIC 3aKOHBI OYJIEBOM anreOphbl.
OxBuUBaJICHTHOCTh (popmyn. [lpunnun nBoiictBeHHOCTH. CoOBEpIICHHBIC U3BIOHKTHBHBIE |
COBEpIICHHbIE KOHBIOHKTUBHBIE HOpMaIbHbIE (OpMBbl. CHCTEMBI AJIEMEHTApHBIX OYIEeBBIX (QYHKIUH.
OYHKIMOHAIBHO TMOJIHBIE CUCTEMBI IeMEHTapHbIX OyieBbiX GyHKIui. [IpumMepsl QyHKIIMOHATBEHO
MOJIHBIX 0Oa3ucoB. Baxueilmue 3amkHyThle Kiacchl. Teopema O (QYHKUHMOHAIBHOW TOJIHOTE.
Munumuzanusa OyneBbix ¢QyHkuuil. CokpaleHHasi, TynukKoBass W MuHHMalbHas (opmbl. KapTbl
Kapno. Meron coueranuss wunHaexkcoB U wmetoa KyaliHa. MuHMMU3aLUs KOHBIOHKTHUBHBIX
HOpMaIbHBIX (popm. O030p NPHIIOKEHUH TUCKPETHON MaTeMaTtuku. PaspaboTka 3ddexTuBHOTO
MaTeMaTH4eCKOro, MPOrpaMMHOT0, WH(GOPMAIIMOHHOTO U TEXHMYECKOTO OOecleYeHHs Ha OCHOBE
METOJIOB IUCKPETHON MATEMATUKHU.

5. Ucuuciienne BbICKA3bIBAHUH.

BBenenue B matemaTuyeckyro JIOTMKY. KpaTkue cBeleHUs M3 UCTOPUM MaTeMaTH4eCKOM
noruku. Posib MaTeMaTH4eCKO# JIOTUKH NP pa3padOTKe U SKCIUTyaTallii XUMUKO-TEXHOJIOTHUECKUX
cucrem. dDopmanbHble akCMOMaTU4YeCKUEe CUCTeMbl. CHMBOJBI, BBIpAKEHUS, (OPMYIbI, aKCHOMBI.
[IpaBuio BBIBOJA, HEMOCPEACTBEHHOE CIEICTBUE, BBIBOJ, Teopema. Jlornka BbICKAa3bIBAHHM.
Jlornueckuit BbIBOA. Akcuombl. [lpaBwimo modusponens. Teopema HEIyKIMH W PABHIO
cworusma. [lonHoTa u HenporuBopeunBocTh. HeszaBucumocTs akcuom. Paspemmmocts Teopumn.
Hpyrue akcuoMartuzanuu. [IpoBepka BBIBOAMMOCTH C TOMOUIbIO HCTHMHHOCTHBIX —TaOJMIL.
Cexsennun ['ennena. Monens mupoB Kpunke. Meton pesostonuit Pobuncona. Meroa knay3 Bonra.
OO6patHbIii MeTo1 MacnoBa (0aronpusTHeIX HAOOPOB).

6. UcuuciieHne npeuKaToB U HeYeTKasi JIOTHKA.

Jloruka npeaukaTtoB. ABTOMAaTH3alMsi JIOTHYECKOTO BbIBOAA. IlepeMenHsble, (yHKIUH,
TEPMBI, IPEUKAThI, KBAaHTOPBI, opmyibl. O6nacTh JeiicTBUg KBaHTOpa. CBOOOJHBIEC M CBA3aHHBIE
nepeMeHHble. VHTeprperanuu, paBHOCWIBHOCTh. PacmosHaBanue ooOmiesHauumoctH. I[IpoGiema



pa3pemiuMoCTH. AKCHOMBI M IIpaBWJIa BBIBOAA MCUUCIIEHMs NpeAuKaToB. Teopema IeAyKLHH.
HenpoTtuBopeunBOCTh M MOMHOTA. BhIHECEHHE KBAaHTOPOB M NpEABAPEHHAs HOpMalbHas (opma.
CkyneMoBCKHe CTaHgapTHble (opMbl. OpOpaHOBCKMI YHHBEpCYM H TeopemMa OpOpaHa.
[ToncranoBka n yHudukanus. Meto pe3osonuil u ero nojsHora. CTpaTerud METo/a PE30TIONUH.
Ju3bronktel XopHa. [IpuHnyn gornyeckoro nporpammupoBanus. Hedetkue MHOkecTBa. Hederkas
noruka. IlosBienue n cytb HedeTkoCTH. PopManmm3anys He4eTKOCTH. DyHKIMA TPUHALIECKHOCTH.
JIunrsuctuyeckas nepemenHas. Onepalnuu HajJ HEYETKMMH MHOXecTBamu. HeueTkast apupmeTuka.
Mertoap! nedazsudukanun. Heuerkne orHomenns. CTaHIapTHBIE HEYETKUE JIOTHYECKUE OTIEPAIIHH.
Heuerkuii BbiBoa. CTeneHM HMCTUHHOCTH U CTENEHM YyBepeHHOCTH. HeueTkuit anamor merona
PE30JIFOLIHNA.

7. Koneunsie aBTomMaThl, MaliMHbl Thropunra-Ilocra, cjI0KHOCTH BHIYMCICHU.

OnemeHTsl Teopuu aBToMaToB. [loHsiTe aBTOMaTHOro mnpeoOpazoBaHUS HHOPMALUU U
KoHe4yHoro aBToMara. CrocoObl 3ai1aHust aBTomaroB. ABroMarsl Munu u Mypa. [Iporpammuas u
anmapaTHas peaju3alus aBTOMAaToB. OKBMBAJEHTHOCTh M MHUHHMM3AIMS aBTOMAaTOB. MalinHbI
Teropunra-Ilocra. ®opmanuzanus NOHITHA alroputMa M (GopmanbHble MOJEIH AITOPUTMOB.
Mamuna TreropuHra: onpenaenaeHus,, cBoicTBa, rpadsl nepexonoB. Mammuna [locta. IIporpammsl 1ist
MamuH. [IpobGnema pacnos3naBanus. I[IpoOnema OCTaHOBKH. AJTOPUTMUYECKH HepazpelIMble
npoOieMbl. CHOXKHOCTh aNrOpUTMOB. Mepbl CIOXHOCTU. BpemMeHHass U €MKOCTHAasi CIIOKHOCTb.
ACHUMIITOTHYECKAS CIOKHOCTh, MOPSAJOK CIIOKHOCTH, CIIOXKHOCTh B CPEJHEM M B XYAILIEM CIyd4ae.
Tpynunopaspemumsbie 3anaun. HenerepmunupoBanHas MammHa Teropunra. Kmaccer P u NP. NP-
nonHbie 3amauu. NP-mosHOTa TpoGiIeMbl BBITTOJHUMOCTH (POpPMYJ JIOTHKH BBICKa3zbiBaHWd. O030p
MPUIOKEHUH MaTeMaTUYeCKOW JIOTMKH. HarpaBineHus: McnoJsib30BaHus anmapara MaTeMaTH4ecKon
JIOTMKM B 33jJa4ax Ipaktudeckod uHpopmatuku. Crneuudukanus u BepupHUKaLMs TPOrpaMMHO-
anmnapaTHbIX MPOEKTOB, JOIMUECKOE MPOrpaMMUPOBAHUE, IOCTPOECHUE OHTOJIOTUH, A3BIKU OOLIECHUS
UHTEJUIEKTYaJIbHBIX ar€HTOB.

O0beM yueOHOM U CHUIINHbBI

Bcero 4 cemecTp
Buabl yueOHo# padoThI 3au4. e1./ 3a4. e,/
aK.gyac aK.yac
O01masi Tpy10eMKOCTb TUCUUIJIMHBI 110 3/108 3/108
y4eOHOMY IIAHY
AYIUTOPHbBIE 3aHATHS: 0,89/32 0,89/32
Jlexuunm (JIek) - -
[IpakTuyeckue sansaTus(113) 0,89/32 0,89/32
CamocronTeianHasi padora (CP): 2,11/76 2,11/76
Buja koHTpOJIS:
3K3aMeH/3a4ueT 3auer

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIIITHHBI
«JlomostHuTEIbHBIE IJIaBbI pusndeckoi xumun» (b1.B.J1B.3.1)

1. Ilean 1 337294 TN CHUILINHBI

Heab AMCHUNJIMHBI — O3HAKOMHTBLCS C TEPMOJMHAMUYECKOW TEOpHEH pacTBOpPOB
ANIEKTPOJIUTOB M DIEKTPOXHUMHYECKUX Ienel (TaJbBaHUYECKUX DIIEMEHTOB), MOHSITH OCHOBHBIC
KMHETUYECKUE 3aKOHOMEPHOCTH TPOTEKAHUS XMMHMUYECKHX IMPOLECCOB, pOJb KaTaau3a isd
XUMHYECKON TEXHOJIOTHH.



3agauM U3ydyeHuUs TUCUUIUIMHBI COCTOAT B CIACAYIOIIEM:
-TIOHATh TPUPOAY BO3HMKHOBCHHSI CKadkKa TMOTEHIMAlla HAa TPaHUIE TPOBOASIINX (a3 u
BO3MOKHOCTH CO3JJaHUSI aBTOHOMHBIX UICTOUHUKOB JIEKTPUUYECKON IHEPTUU;
-yACHUTh BaXXHOCTh YCTAaHOBJICHHUS MEXaHM3Ma W METOJOB HAXO0XJICHHUSI CKOpPOCTEH
XUMHUYECKUX PEAKLIMH JUIsl UX IPAKTUUYECKON peann3aluu;
-1aTh TPEACTaBICHUE O COBPEMEHHBIX OKCIIEPUMEHTAIBHBIX METOJaX MCCIIECIOBAHMS
ANEKTPOXUMUUYECKUX SIBIICHUM U KHHETUKH XUMUUYECKUX TTPOIIECCOB.
2. B pe3yabraTe u3yuyeHusi Kypca «/lomoJiHUTe/bHbIE TJ1aBbl (PU3HYECKOH XMMHID)
CTY/JAEHT JI0JI2KeH:
Oénaoams cnenyrommmu npodeccrnoHaTbHEIME KomiteTeHusMu (11K):

-CIIOCOOHOCTBIO TUIAHUPOBATH M TPOBOJIUTH (PU3UYECKHE M XUMHYECKHE SKCIICPUMEHTHI,
MPOBOJUTH OOpPaOOTKY WX PE3YJIbTaTOB U OIICHMBATh TOTPEIIHOCTH, BBIJBUraTh TUIIOTE3bl U
YCTaHABIWBATh TPAHUIBI MX TPUMEHEHUs, MPUMEHSITh METOJbl MaTEMaTHYECKOTO aHaiu3a |
MOJICITMPOBAHUS, TEOPETHUYCCKOTO U dKCIIepuMeHTanbHOro recnenoanus (ITK-16);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA OCHOBHBIX (U3UYECKUX TEOPUH Uil  pelIeHUus
BO3HUKAIOIMKNX (PU3NYECKUX 3a]1ad, CAaMOCTOSITEIbHOTO MpUOOpeTeHus (PU3MUECKUX 3HAHUH, I
MMOHUMAaHMs TIPUHITUTNIOB PabOThl MPUOOPOB M YCTPOWCTB, B TOM YHCII€ BBIXOSIINX 3a MPEACIIbI
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

3nameo:

-OTJIMYUTENbHBIE OCOOCHHOCTH B TIOBEJICHHUU PACTBOPOB JJIEKTPOJIMTOB, CBSI3aHHBIC C
MPOXOKJICHUEM IEKTPUUECKOTO TOKA,

-TE€OPHIO TaJTbBAHUYECKHUX SIBJICHU;

-TEOpPUN KHHETHKH, IYTH TEOPETHYECKOTO pacyeTa CKOPOCTEM XUMHUYECKHX pPEaKUuid u
OTPAaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJOB;

-OCHOBBI TEOPUHM (POTOXMMHUYECKUX M UEHHBIX pPEeaKlMi, OCOOEHHOCTH HX CTaJAUWHOTO
MIPOTEKAHHUS U YCIIOBHSI OCYILIECTBIICHHUS;

-OCHOBHBIE YEpThl TOMOI€HHOTO W TE€TEPOreHHOr0 Karajau3a, HPHYMHBI YCKOPEHUS
XUMHUYECKOTO IMPOLIEcCca B IPUCYTCTBUU KaTaJIU3aTOPA.

Ymemo:

-IIPUMEHATb KOHAYKTOMETPUYECKUE U MOTECHIIMOMETPUYECKHE U3MEPEHUS Ui ONpEACICHUS
TEPMOJAMHAMHYECKUX (YHKLUUH XUMHUYECKUX PEAKLIMH, KOHCTaHThl TUCCOLMALUU, MPOU3BEICHUS
pacTBopuMoOCTH, pH pacTBOpOB U T.A.

-IIPUMEHATb TEOPETUYECKUE 3HAHMS M OKCIEPUMEHTAIBHBIE METOAbl MCCIECAOBAHUSA
(GU3n4ecKON XMMHUH JUISl PELIEHUs] BOIIPOCOB, BOSHUKAIOUIMX MPU U3YYCHUU KUHETUKH XUMHUYECKUX
peaxkuui;

-IIPOBOJIUTh AHAJINU3 M KPUTUYECKU OLICHMBATH IOJIyYEHHBIE DKCIIEPUMEHTAJIbHbIC JAHHBIC,
0000111aTh 1 JeaTh 000CHOBAaHHbBIE BBIBO/IbI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemy:

-KOMIUIEKCOM COBPEMEHHBIX JIEKTPOXMMHUYECKUX METOI0B MCCIEN0BAHUS ISl OIPEICIICHUS
TEPMOIMHAMUYECKUX XapaKTEPUCTUK IEKTPOIIMTOB U XUMHUYECKUX PEAKLIUIA;

-METOJAaMH ONPEJEICHUs TOPsIIKAa U CKOPOCTH PEaKLUH, YCTAaHOBJICHUS JIMMHUTHPYIOLIEH
CTaluU U MEXAHMU3MAa N3Y4aeMOM XMMUYECKOU peaKIui;

-HaBbIKAMM  COCTABJICHUS TaJbBAaHWYECKMX DJJIEMEHTOB Ul LEJNEed  ONpeAcieHUs
TEPMOIMHAMUYECKHUX XapaKTEPUCTUK U KOHCTAaHT PAaBHOBECHSI UCCIIENYEMON PEAKIINY;

-3HAHUSMU OCHOBHBIX 3aKOHOB XUMHUYECKOW KWHETHUKH, BIIMSHUS Pa3IU4HbIX (DaKTOpPOB
(TeMmepaTypsbl, TaBJIEHUS, KaTaau3aTopa) Ha CKOPOCTh XUMHUECKOW PEeaKIInu.

3. KpaTtkoe conep:kaHue JUCHUILINHBI

PacTBOpbl  371eKTPOJMTOB. Jnekrpoctatuyeckas Teopust [leOas-Xrokkens. Pacuer
aKTUBHOCTH U CPEIHMX MOHHBIX KOA(P(PUIMEHTOB aKTUBHOCTH CHJIBHBIX JIEKTPOJIUTOB B
pa30aBIeHHBIX M KOHIIEHTPUPOBAHHBIX PAaCTBOPOB M PACTBOPAX YMEPEHHOW KOHIEHTPAlUH.



VYaenpHas W MoJIIpHAs AIIEKTPUYECKHE MPOBOAUMMOCTU. CKOpPOCTb IBHKEHUS M IOJBUKHOCTH
noHoB. IlpenenbHble MOJSPHBIE 3JIEKTPOINPOBOJHOCTH HOHOB. 3aKOH HE3aBUCHUMOIO JBMXKEHHUS
noHoB Koubpayma. [IpuMeHeHne HU3MEpEHUN 3IEKTPUYECKOM IMPOBOJAMMOCTH IS OIPEACIICHUS
CTETEH! M KOHCTAHTHI AUCCOLMAINH CIIA0BIX IIEKTPOJIHUTOB.

JJIeKTpoXuMHYecKkHe cucreMsbl (uenu). Bo3HUKHOBEHHE ckauka MOTEHIMAa HArpaHHLEe
pasznena npoBoaHukoB | u Il poma. JIBOWHOIM 3ieKTpUYECKUM CHOW. DNEKTPOABIIKYILLAS CHIIA
raJlbBAHUYECKOTO  3JIEMEHTA,  JJIEKTPOJHBIM  MOTeHuuan.  TepMoJUHAMMYEcKas  TEOpHs
rajJbBaHUYECKUX SBIICHUH, ypaBHeHHe HepHcTa. DnekrpoxuMudeckas popmMa OCHOBHOTO ypaBHEHHS
TEPMOAMHAMUKH, TeMmrepatypHbiii kodpduuuent DJC. Omexrpoast | u Il poma, rasoBbie u
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE AJIEKTPOJibl. THIIBI raibBaHUUYECKUX 3JIEMEHTOB: XHUMHUYECKUE,
KOHLIEHTPALIMOHHbIE, C MEPEeHOCOM U 0e3 mnepeHoca. XMMHMUYECKHE HCTOYHMKH TOKa, TOIUIMBHbBIE
AJIEMEHTHI.

Xumuyeckasi KUHeTHKAa. CKOPOCTh XUMUYECKOM peakui, KOHCTAHTa CKOPOCTH, MOPSIIOK U
MOJIEKYISIpHOCTh peakuuu. Kunernka HeoOpaTUMBIX peakiuil 1-ro, 2-ro, 3-ro u HyJIEBOTro
nopsiikoB. JuddepeHnuanbHple M HUHTErpajbHbIE METOJbl OINpEAETCHUS TMOpsAKa peakluu.
Cnoxnele peakuuu. [IpuHIMI HE3aBUCUMOIO NMPOTEKAHMs dJIEMEHTapHbIX peakuuil. OOpaTtumsle,
napajulefibHble M TOcJeI0BaTeNIbHble peakiuu 1-ro mopsnaka. BnusHue TemmnepaTypsl Ha CKOPOCTb
peakuuu, npubmmkenHoe npaswio Bant-I'odda. Ypasuenue Appenuyca, nuddepeHnuanbias u
UHTEerpaibHble (OpPMBI ypaBHEHHUs. DKCIIOHEHIMaJIbHas (popma ypaBHEHHs AppeHuyca. DHeprus
aKTUBALMU U MPEIPKCIIOHEHIIUAIbHBIN MHOXKHUTEb.

Teopun XuMuyeckol KUHETHKH: TEOpPHUS AKTUBHBIX COYJAapEHUH MU Teopus IMEPeXOJHOTO
cocrossHust TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTAJIbIUA M DHTPONUS aAKTUBAIUH.
doToXMMHYECKHE peaKIUHU. XHUMHUYeCKHe U (OTOPHU3MUECKUE CTaqUM, BTOPUYHBIE IMPOLIECCHI.
Kuneruka poroxumudeckux peaknuii. CeHcnOnnm3npoBanHbie GoTOXUMUYECKre peakiuu. lemapie
pEaKIMK, MEXaHU3MBbI 3apOXKIEHHs, pa3BUTUS U 0OpbIBa Lieny. Hepa3BeTBiIeHHbIE U pa3BETBICHHbBIE
LIENHBIE peaknHH. BeposSTHOCTHas TeOpus pa3BETBIECHHBIX peakuuid. llpenenbHble sBICHUS B
LEMHBIX PEAKIHAX, HUJKHUN U BEPXHHUU MTPENIEIbl BOCIUIAMEHEHHUS.

Karanmu3. [omoreHHnlii © reTeporeHHbll  Katanu3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KAaTaJIUTUYECKUX peakuuid. BiusHue kataims3aropa Ha TEPMOJMHAMHMYECKHE W KUHETHYECKHE
napaMmeTpsl peakuuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaJIUTUYeCKas aKTHUBHOCTb. ['OMOreHHBIN
katann3. CIOUTHBIA U pa3feNbHBI MEXaHU3Mbl KAaTAIUTHYECKOTO JEUCTBUS. ODHEPreTUYECKHE
IMarpaMMbl B3aUMOJEHCTBUSL peareHToB ¢ KaTanu3aTtopoM. OOmuil U cnenu@uyeckuii KUCIOTHO-
OCHOBHOM KaTtayim3. Karanus KoMIUIEKCaMHM NEPEXOAHBIX METauloB. DEpMEHTaTUBHBINA KaTalus.
I'eTteporennslit kaTanu3. TUIBI TETEPOreHHBIX KAaTaIW3aTOPOB. 3aKOH JACHCTBYIOIIMX MOBEPXHOCTEH.
KuHeTnka reTeporeHHbIX peakIni.

4. O0beM y4yeOHOM TUCHMILINHBI

Buas1 yuesnoii pagoTs: B 3aYeTHBIX B aKajJieM.
eTMHUIaxX yacax

OO0masi TpyA0eMKOCTh M CHUILIHHBI N0 Y4eOHOMY 5.0 180
IUIAHY
AyauTOpHBbIE 3aHATHS: 1,78 64
Jlexuunu (Jlek) 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja xoHTpOJIA: 3a4eT / IK3aMeH sk3ameHn (1,0) k3ameH (36)




AHHOTaNUA Y4eOHOH NMPOrpaMMbl JHCHHUILIMHBI
«XuMuYeckas knHeruka u karajaus» (b1.B.[1B.3.2)

1. ey n 3a1a4M AUCHUIINHBI
Leab AMCUMNIMHBI — OBJIAJETh 3HAHUSAMH 00 OCHOBHBIX KHHETHUECKUX 3aKOHOMEPHOCTSX
MIPOTEKAHUSI XMMHYECKUX IPOLIECCOB, MYTSX BBIABIECHUS METOJOB, MO3BOJISIONIMX yCTaHABIUBATh
MIPUPOAY CKOPOCTh-OINPEAEISAIONIEH CTauu U JeaTh BbIBOJBI O BOBMOKHOM MEXAaHHU3ME PEaKIMH,
[IOHUMATh POJIb KaTaJln3a JUIsl XMMUYECKOM TEXHOIOTHH.
3agaum M3ydeHus JUCLMIUIMHBI COCTOAT B CIEAYIOLIEM:
-TIOHATDH 3aKOHBI, KOTOPHIM MMOAYMHSAETCS TEUEHNE XUMUYECKOTO MPOIIecca BO BPEMEHU;
-yACHUTh B@KHOCTh YCTAHOBJICHHS MEXaHM3Ma M METOJIOB HAXOXKIEHHUS CKOpOCTel
XUMHUYECKUX PEAKIUH U1 UX IPAKTUYECKON pealn3aiuu;
-l1aTh TPEJCTABIEHUE O COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX METO/JaX HCCIEI0BaHUS
KMHETUKH XUMHYECKHUX MPOIECCOB.
2. B pe3yabTare HM3yuyeHHs Kypca «XMMHYECKasi KHHETHMKA M KaTaJu3» CTyIeHT
HOJIKEH:
Ooénadamp cnenxyromumu npodeccnonambHbMu KomneTeHusmu (11K):

-CIIOCOOHOCTBIO IUIAHUPOBATh M TMPOBOJUTH (DU3MYECKHE U XUMHYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH OOpaOOTKY HMX pe3ylbTaTOB M OLIEHUWBATh IOTPEIIHOCTH, BBIJIBUraTh THIIOTE3bl U
YCTaHABIMBATh TPAaHUIBl WX MPUMEHEHHUS, MPUMEHATH METOAbl MaTeMaTHYEeCKOro aHaiu3a u
MOJICJTMPOBAHUS, TCOPETUUCCKOTO M dKCIIEpUMEHTaNbHOTo necnenoBanus (I1K-16);

-TOTOBHOCTBIO ~HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (U3WYECKUX TEOPHl s  pelIeHUs
BO3HUKAIOMMX (U3NYECKUX 3a/lad, CaMOCTOSITEIbHOrO MpHOOpeTeHus (pU3MuecKux 3HAHUM, s
MOHUMAaHMs TPUHLIUIOB PabOThl MPUOOPOB U YCTPOMCTB, B TOM YMCJE BBIXOJIALIUX 32 MPEENbl
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3namop:

-OCHOBHBIE KHHETUYECKUE 3aKOHOMEPHOCTH IPOTEKAHUSI XUMUYECKUX PEaKIIHil;

-TEOPUH XUMHUYECKOW KHHETUKU, MYTH TEOPETHUUYECKOrO pacuera CKOPOCTeM XUMHYECKHX
peaxkuuil ¥ OrpaHuYeHHs B IPUMEHUMOCTHU PACYETHBIX METOJIOB;

-OCHOBBI TeOpHH (OTOXUMUYECKUX U LEMHBIX PEaKuil, peakifii B pacTBopax. 0COOEHHOCTH
WX CTQAUIHOTO MPOTEKAHUS U YCIOBUS OCYIIECTBICHUS;

-OCHOBHBIE YEpPTbl TOMOT€HHOTO U TETePOreHHOro KaTaju3a, MPUYMHBI YCKOPEHUS
XMMHYECKOTO MpoIecca B MPUCYTCTBUU KaTanu3aTopa.

Ymemsn:

-IPUMEHATh TCOPETUUYECKUE 3HAHUS M OKCICPUMCHTAIBHBIC METOJBI HMCCIICIOBAHUS
(bu3MuecKoi XUMHUH ISl PEIIEHUs] BOIIPOCOB, BOSHUKAIOIINX MPU U3YYCHUH KMHETUKH XUMHUYECKUX
peaxkuuii;

-HaXOJUTh CKOPOCTh M YCTaHABIUBAThH MOPSAIOK XUMUYECKOU PEaKITNH;

-MIPOBOJIUTH AHAIM3 M KPUTUYECKH OIICHUBATH IMOJIyYEHHBIE SKCIIEPUMEHTAIbHBIC AaHHEIE,
000011aTh 1 fenaTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEAEHHBIX OMBITOB.

Bnaoemos:

-3HAHUSIMU OCHOBHBIX 3aKOHOB XHMHUYECKOW KWHETHKH, BIHMSHHUS PA3IHUHBIX (HAaKTOPOB
(TemmepaTyphbl, IaBIEHUS, KaTaIU3aToOpa) Ha CKOPOCTh XUMHUUYECKOHN peaKIluy.

-KOMIIJIEKCOM METOJIOB OTIPEICIICHUS MOPSJIKA U CKOPOCTH PEaKIIUu;



-OAXOAAMM JUIl YCTAHOBJICHHMS JIMMUTHPYIOIIEM CTaguM M MeEXaHu3Ma H3ydaeMoi
XUMHUYECKON PEAKIUU.

3. KpaTtkoe conep:kaHue 1UCHUILINHBI

Xumuyeckasi KUHeTHKA. CKOPOCTh XUMUYECKOM peakuy, KOHCTAaHTa CKOPOCTH, MOPSIIOK U
MOJIEKYJISIPHOCTh peakiuu. Kunernka HeoOpaTuMmbIX peakuuil 1-ro, 2-ro, 3-ro u HyJIE€BOIro
nopsiikoB. JuddepeHnuanbuple M HUHTErpajbHbIE METOJbl OINpEACICHUS TNOpsAKa peakluu.
Cnoxuple peakuuu. [IpyHIMI HE3aBUCUMOIO NMPOTEKAHUS 3JIEMEHTApPHBIX peakuuil. OOpaTtuMmele,
napajuleJibHble M IOCJEeA0BaTeNbHbIE peakuuu 1-ro nopsnaka. [IpuHIMI JIMMUTUpPYIOIIEH CTaauu
[IOCJIEIOBATEIbHON XMMHUYECKON peakuuu. MeToj KBa3MCTallMOHApHBIX KOHIEHTpaluil, 00JacTh
npuMeHeHusl. BinsHue Temneparypsl Ha CKOPOCTh peakiuu, npudinkeHHoe rnpasuio Baut-T'odda.
VYpaBHenne  AppeHuyca, AuddepeHuHanbHas U HMHTErpajbHble  (OpPMBI  YpaBHEHHS.
DKcnoHeHIanbHas popma ypaBHeHUs AppeHuyca. DHEprusl akTUBALMU U MPEI3KCIIOHEHIUAIbHbII
MHOKHTEJTb.

Teopun XuMHUYECKOM KUHETHKH: TEOpHUS AKTUBHBIX COYJapEeHUH MU Teopus IMEPEeXOJHOTO
cocrossaust TIIC (aktmBuUpoBaHHOTO KoMIUiekca). OcHoBHble monokeHus: TAC, MexaHu3Mm
akTuBaruu MoJiekyn. KoHcTraHTta ckopoctd OMMONEKYIsipHOW peakiuu. Du3udeckuid CMBICIT
MPEIPKCIOHEHIIMAILHOTO MHOKUTENIE M JHEPrMM aKTHUBAlMM B paMKax TEOPHUH aKTUBHBIX
coynmapenuii. Crepuueckuii (akTop, HEOOXOAMMOCTh €r0 BBEJACHHUS B KMHETUYECKOE ypaBHEHHUE
peakuuu. JIoCTOMHCTBA M HENOCTAaTKM  TEOPUM  AKTHBHBIX  COyJapeHuid. MexaHusm
MOHOMOJIEKYJISIpHBIX Ta30BbIX peakuuii B paMkax TAC. Cxema Jlunaemana. Teopusi mepexoHOTO
coctostHust  (aktuBuUpoBaHHOrOo Komruiekca) (TIIC wmm TAK). OcnoBubie mnonoxenus TIIC,
KMHETUYECKAsd CXeMa peaklIuu. AKTUBHPOBAHHBIM KOMIUIEKC W €ro cBoicTBa. [loBepXHOCTH
noTeHuuanbHOU sSHepruu. KoopnunaTta peakiuu, npo@uib MyTH PEAKIMH, SHEPrusi aKTUBALUU.
OHTaNpNUsT W SHTPONMUS AKTUBALMU. VICTONKOBAaHME MPEAIKCIOHEHIIMAIBHOTO MHOXHUTENS U
cTepudeckoro (hakropa B paMKax TEOPHUH IMEPEXOJHOTO COCTOSHHUS. JIOCTOMHCTBA M HEIOCTATKH
TEOPUHU.

@DOoTOXMMHUYECKHE peakuuu. Xumuueckue u ¢doTodusnueckue CTaauud, BTOPUYHBIC
npoueccel. Kuneruka ¢oroxumuueckux peakiuil. CeHcHOMIU3UpOBaHHBIE (POTOXUMUYECKUE
peakuuu. LlenHblie peakiuu, MeXaHU3MbI 3apOKJICHH, pa3BUTHs U 00pbIBa 1ienu. HepasBeTBiieHHbIE
U pa3BETBIICHHBIEC LIENIHbIE peakuun. BeposaTHOCTHAs Teopus pa3BeTBICHHBIX peakuuil. [IpenenbHble
SBJICHUS B LEMHBIX PEAKIMSIX, HIDKHUH W BEPXHHUM mpesensl BocruiamMeHeHus. . OcobeHHOCTH
MPOTEKaHUS XUMHUYECKUX peakuuid B pactBopax. Kierounsiit sddext. Kunernueckas cxema
MPOTEKaHUsST OUMOJIEKYISIpPHON peakiuu B pacTBope. [lpenenbHble ciaydan NpOTEKaHUs PEaKLUU.
boictpeie  (auddy3nonHO-KOHTpOIHpyeMble) peakuuu, AudQPy3noHHBIA mpenaen KOHCTaHTHI
CKOpocTH peakiuu. YpaBHeHue bpeHcrena-breppyma. KuHeTHka MOHHBIX peaklMii B pacTBOpAX.
BnusiHue MOHHOMN CHIIBI pacTBOpa Ha CKOPOCTh pPeakLUil C ydacTHEM MOHOB. MakpokuHeTuka. Poib
middy3un B KUHETHUKE TETEpOreHHbIX peakuui. PaznuuHble peXUMbl NPOTEKAHUS pPeaKUuil
(BHEIIHAS KHHETHYEeCKask 001acTh; 00IAaCTH BHEIIHEH 1 BHyTpeHHEeH quddy3un).

Karanu3. [T'omoreHHslii M reTeporeHHbli Katain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTHUYECKUX peakuuid. BiusHue kaTtanms3aropa Ha TEPMOJAMHAMUYECKHE M KHUHETHUYECKUE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTalu3aropa, KaTaJIUTUYecKas aKTHUBHOCTb. |'OMOTreHHbIN
kartanu3. COUTHBIA M pa3AelbHBIM MEXaHHU3MBbl KaTaJIUTUYECKOTO JEHCTBUSA. OHEPreTHUECKUE
JMarpaMMBbl B3aUMOJICHCTBUSL peareHToB ¢ KaTanu3zaTtopoM. OOmuil U cnenupuuecKkuii KMCIOTHO-
OCHOBHOM KaTayin3. Karanus KoMIUIeKCaMHM NEPEXOAHBIX METaioB. DepMEHTaTHBHBIM KaTalus.



I'ereporennslii katanu3. TUIBI T€TEPOre€HHBIX KAaTAIN3aTOPOB. 3aKOH ACUCTBYIOIIMX [TOBEPXHOCTEM.
Kunerunka rereporeHHsIX peakuui. Teopuu Karauusa.

4. O0beM yueOHOM THCHHMILINHBI

Butbt yeteGHoii paGoTa: B 3a4eTHBIX B aKajieM.
eTHHUIAX yacax

OO0mas TpyA0eMKOCTb JMCHHMIIJIMHBI 110 Y4eOHOMY 5.0 180
TJIAHY

AyauTOpHBbIE 3aHATHS: 1,78 64
Jlexumu (Jek) 0,89 32
[Tpaktugeckue 3ausTus (I13) 0,89 32
CamocroniTesnnnasi padora (CP): 2,22 80

Bua xkoHTpoJsi: 3a4eT / Ik3aMeH sk3ameHn (1,0) 3k3ameH (36)

AHHOTanusA padoyeil nporpammsl Aucuuiiiuesl: b.1.B./1B.4.1
«JlonmosiHUTEIbHBIE TJIaBbl PU3UKH)

1. lesm u 3a1a4M AUCHUTIITHHBI
Henabo aMCUMIVIMHBI SBJISETCS NPUOOPETEHHE CTYACHTaMU 3HAHUN 10 OCHOBHBIM
paznenaM (QU3UKU M YMEHHIO IPUMEHSATh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCHHUILTHHAX.

OCHOBHBIMH 33/1a4aMM JMCHUILIMHBI, pPEIICHHE KOTOPBHIX 00ecrnedyuBaeT IOCTHUKEHUE
LeJH, SBISIOTCSA: (POPMUPOBAHUE MpEACTaBICHUI 00 OCHOBHBIX (PU3MYECKHX 3aKOHAX MPUPOIBI U
METO/IaX TEOPETUUYECKHX MCCIEIOBAaHUN pa3MYHbIX (U3NYECKUX SBJICHHWM, a Takke JaTh
MIPEJICTaBJICHUS O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METO/IaX UCCIIEI0OBAHUSL.

2. TpebdoBaHus K pe3yabTaTaM OCBOEHUSN TUCUHUIIMHBI

N3yuenne kypca ¢(u3uMku mpu TOATOTOBKE OakanaBpoB 1o HampasiaeHuto: 18.03.01
XuMuUYeckasi TEXHOJIOTHSI

CHOCOOCTBYET MPUOOPETEHUIO CASAYIOIINX KOMITETCHITHI:

[InanupoBaTh W MNPOBOAUTH (UIUYECKUE OKCHEPUMEHTHI, MPOBOIUTH OOpabOTKy HX
pe3yNbTaTOB W OICHUBATh HMOTPELIHOCTH, BBIABUIaTh T'MIOTE3bl M YCTAHABIMBATh T'PAHULBI MX
npumenenus (ITK-16).

Hcnonb3oBaTh 3HAaHUS OCHOBHBIX (PH3WYECKMX TEOPHHM [UIsI PEIIeHUH BO3HHKAIOUINX
¢busznuecKkux 3aJay, CaMOCTOSITENLHOrO mpuoOpereHus (U3MYECKUX 3HAHUM, [UIsI TOHUMAaHUS
MPUHIUIIOB PaboThl MPHUOOPOB U YCTPOUCTB, B TOM YHCIIE BBIXOISAINX 32 MPEAETbl KOMIIETEHTHOCTU
KoHKpeTHOro Hanpasienus (ITK-19).

B pe3yabTaTe u3yueHusi AMCUMIJIMHBI CTYAEHT I0JI3KeH:

3name:
- u3uYecKre OCHOBBI KBAHTOBOM CTATUCTHKU (MCXOHBIE «0a30BbIe» MOJOKEHUS, OCHOBHBIC
KBaHTOBBIE CTATUCTUYECKHE pacrpeeNieHus);
- DJIEMEHTHI 30HHON TEOPHUH MPH TPAKTOBKE PA3IMYHBIX CBOMCTB METAIIOB, TUAIIEKTPUKOB U
MOJIYTIPOBOIHUKOB;
- 6a30BbIe PU3UYECKHE MOHSATHS O KBAHTOBBIX TEOPHSIX TETNIOEMKOCTH (Ha pUMepe
KPUCTALITMYECKUX TeN);
- oJIeMeHThI (PU3UKH TBEPAOTO Tesa (MCXOAHBIE MMOHATHS O KpUcTaiorpaduu, Tumax
KPUCTAITMYECKUX CTPYKTYP; CBEACHUS O SIBJICHUH U KBAHTOBOM TPAKTOBKE CBEPXIPOBOAUMOCTH).



Ymems:
- MPUMEHSTh UCXOIHbIC (PU3NUecKHe (TCOPETHIECKNE) 3HAHUS TIPH PEIICHUU MPOPECCHOHATHHBIX
3a7ad4;
- POBOJIUTH OLIEHOYHBIC PACUETHI U OCYIIECTBIATH (HA KAUECTBEHHOM YPOBHE) aHAJIN3,
HaOJIF0IaEMBIX SIBJIICHMUIA.

Bnaoemu:
- HaBBIKAMH 0OOCHOBAHHS CBOUX CYXKICHHI, YTO CIOCOOCTBYET MPABUIHLHOMY BBIOOPY METOAMKHI
MIPOBOJMMOTO CTYJICHTOM HCCIICIOBAHUSL.

Kparkoe conep:kanue qUCHUIINHBI:

Cemectp 4

1. DyleMeHTHI KBAHTOBOW CTATHCTHKH
DOneMeHTbl KBAaHTOBOM cTaTHUCTUKHM. KBaHTOBas cucTeMa M3 OJMHAKOBBIX YacTull. I[IpuHuun
TOXJIECTBEHHOCTH OJIMHAKOBBIX YacTull. CHMMETpHUYHbIE U HECUMMETPUYHBIE BOJIHOBBIE (PYHKIINH,
OTMCHIBAIOLIUE COCTOSHUS TOKJIECTBEHHBIX MUKpouacTHll. bo3ons! u ¢pepmuonsl. [Tpunuun Ilaynu.
KBanrtoBble cTatuctuueckue pacnpenenenus bose-Oinmreiina u @epmu- [upaka. BoipoxkaeHHbIH
AIIEKTPOHHBIN Ta3 B KpUCTaIaX (METaIbI).

2. MeTayibl, AM3JIEKTPUKH U NOJYNIPOBOIHUKH € TOYKH 3PEHUS] 30HHOM TEOPUH
OHepreTudeckue 30Hbl: craructuka @epmu-/upaka, sneprus @epmu. DIEKTPOH B MEPUOANIECKOM
noJjie kpuctaya: 3hGeKTUBHAS Macca dJIEKTPOHa.

3. DaeMeHTHI (PU3UKHU TBEPAOTO TeJia.
®dwusnka TBEpaoro Tena (OTT): onpenenenne, cBsI3b ¢ IPYTUMU TUCIUTIIMHAMU, OOBEKTHI U3YYCHHUS,
Kpyr pemaeMbix 3amad. CBs3b C KpucTauiorpadueit, KpuCTALIOPU3NKON U KPUCTAJUIOXHUMUEH.
KonnencupoBannoe cocrosinue. I[logxonm k ommcaHuio TBEPABIX Ten. CTpyKTypa KpPUCTAIIOB.
Cummerpuss U (QU3MUYECKHE CBOWCTBA KPHUCTAUIOB. THIBI KPUCTAUIMYECKUX CTPYKTYp (oOuias
xapakTepucTrka). [[IoTHBIE yakoBKU: KyOM4ecKas W reKcaroHaybHas (Ha Ka4eCTBEHHOM YPOBHE).
[TonsiTHE O CBEPXNPOBOAUMOCTH (KBAaHTOBBIE MPEACTABICHUS HA KAUECTBEHHOM YPOBHE).

O0beM yueOHOH U CHUIINHbBI

Bcero 4 cemecTp
Buanbl yueOHoii padoThl 3a4. eq./ |3a4. en./
aK.Jac aK.yac
Oo0masn TPYAOEMKOCTh
JUCUUIJIMHBI IOY4eOHOMY 3/108 3/108
ILUIAHY
AyAUTOpPHBbIE 3aHATHS: 0,8/32 0,8/32
Jlexuuu (JIek) 0,4/16 0,4/16
JlaboparopHbie 3aHATHSA
(J126) 0/0 0/0
[IpakTuueckue 3aHATHA
(I13) 0,4/16 0,4/16
CamocrositesibHast  padora
(CP): 1,2/40 1,2/40
Bua xonTpoOJIsi: 1/36 IK3aMeH-
JK3aMeH/3a4eT 1/36




AHHOTaIMA Y4eOHO MPOrpaMMbl AU CHHUILIMHbBI:
«Snepnas ¢pusuxa» (b.1.B.1B.4.2)
3. Henun 1 3a70a4u AUCHHUIIIMHBI
Leab10 TUCHMIIMHBI SABIISETCA TPUOOPETEHUE CTYJACHTaMH 3HAHHUI 10 OCHOBHBIM pazjiesiamMm
(GU3UKK ¥ YMEHUIO IPUMEHSTH UX B APYTUX €CTECTBEHHOHAYYHBIX TUCIUILIMHAX.

OCHOBHBIMH 33a4YaMH JUCHHMIUVIMHBI, PEUICHHE KOTOPHIX OOECHEeYMBACT JOCTH)KEHUE
LeNH, ABISIOTCS: (DOPMUpPOBAHHE TPEACTABICHUI 00 OCHOBHBIX (DM3MYECKHX 3aKOHAX MPHUPOJIBI U
METOJaX TEOPETHUYECKHX HWCCICAOBAHUN pa3NMUHBIX (U3NYECKUX SBJICHUH, a TakXkKe JaTh
IIPEACTABIIEHUS O COBPEMEHHBIX dKCIIEPUMEHTAIbHBIX METOJAAX UCCIIETOBAHUS.

4. TpebGoBanus Kk pe3yJbTaTaM 0CBOEHUS AU CHMIIIMHBI

N3yuenue kypca pu3nku cnocoOCTBYET NPUOOPETEHUIO CIAEAYIOIINX KOMIETEHITHIA:

[InanupoBaTh W MPOBOAUTH (UBNYECKUE HKCIEPUMEHTHI, IPOBOAUTH 00OpabOTKY HUX
pe3yJabTaTOB U OIEHMBATh MOTPEUIHOCTH, BBIABUIATh TMIOTE3bl M YCTAHABIMBATh T'PAHMIIBI UX
npumenenus (ITK-16).

['oTOBHOCTP UWCHOJB30BaTh 3HAHUS OCHOBHBIX (PU3MYECKHX TEOpUH [ pELICHHs
BO3ZHUKAIOMMNX (U3NYECKUX 3a/lad, CaMOCTOSITEIbHOrO MpHOOpeTeHus (pu3NMuecKux 3HaAHUM, s
MMOHUMAaHMs MPUHIUIOB paboThl MPUOOPOB M YCTPOWCTB, B TO YHCIE BBIXOIALIMX 3a Mpeaeibl
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

5. B pe3yabTaTe H3y4eHUs AMCHUNINHBI CTYACHTI0JIKEH |

3HATh.

- (u3MUecKre OCHOBBI KBAHTOBOW CTATUCTHKH (MCXOTHBIE «0a30BbIe) TOJIOKECHHUS, OCHOBHBIC
KBAaHTOBBIE CTATHCTUYCCKUE PACTIPEICIICHHS);

- DJIEMEHTHI 30HHOW TEOPUU MPHU TPAKTOBKE PA3TMIHBIX CBOHCTB METAJIOB, TUAJICKTPUKOB U
MOJTyITPOBOTHUKOB;

- 0a3oBbIe (PU3MUECKHE TOHATHS O KBAHTOBBIX TEOPHSAX TEIUNIOEMKOCTH (HA MpuUMepe
KPUCTaJNTAYECKUX Te);

- JJEMEHThl (PH3MKH TBEPAOTO Tena (MCXOIHBIC TOHATHUS O KpUCTAJUIOTpaduM, THITAX
KPUCTAJUTHYECKUX CTPYKTYP; CBEJCHUS O SIBIICHHH U KBAHTOBOW TPAKTOBKE CBEPXIIPOBOJUMOCTH).

yMeTb:

-  TOpPUMEHATh MCXOAHblE (u3Hueckue (TEOpeTHUYECKHE) 3HaHWS NpU  PELICHUH
npodeccuoHalbHBIX 3a7a4;

- MPOBOJUTH OIEHOYHBIE PACUYETHI M OCYIIECTBIATH (HA KAYECTBEHHOM YpPOBHE) aHalu3,
HaOJI0JTaeMbIX SIBJICHUIA.

BJIAJETD.

- HaBbIKAMH OOOCHOBAHHUS CBOMX CYKJICHUW, YTO CIIOCOOCTBYET MPaBUILHOMY BBIOOpY
METOUMKH NMPOBOJAUMOIO CTYACHTOM HCCIIEJOBAHUS.
6. KpaTtkoe coaep:xxkanne JUCHUNIMHBI:

Cemectp 4

1. MECTO U 3HAYEHUE HI[EPHOI71 OPU3UKUN
[Ipeamer AD. Mecto u 3HaueHue SID B COBpeMEHHOM ecTeCTBO3HAHMU. OCHOBHBIE

3alaud, TporpamMma U CTpykTypa Kkypca. OcHoBHble OdTambl pa3Butus AD. Bugsl
(yHIaMEHTAIbHBIX B3aUMOJCUCTBUNA. Macmtabbl W eIUHUIBI HU3MEpPEeHUN (U3HUECKUX
muctuminH. OcOOEHHOCTH (PU3UYECKHX SBICHUN B MHKPOMUDE.



2. CTATUYECKHWE CBOMCTBA ATOMHBIX SIJIEP
OCHOBHBIE CTaTUYECKHUE CBOMCTBA s/Iep: MACCOBOE YHMCIO, SJICKTPUUYECKUN 3apsiji, COCTaB,

pa3Mepbl, DJHEpPrus CBA3H, CIUH, MOMEHT KOJIMYEeCTBA [JBHIKCHHs, MArHUTHBIA MOMEHT,
KBaJpYIHoJbHbIH MOMEHT. CBoHcTBa siiepHbIX cuia. OCHOBBI TeOpUM SAEpHBIX cuil. Monenu
aTOMHBIX sanep. Pasnen Buapl painoakTMBHOCTH, paJliOaKTUBHBIE CEMENWCTBA. 3aKOHBI IPOCTOrO U
CJIO’KHOTO PaInOAKTUBHOTO pacmaja. 3aKOHOMEPHOCTH anb(a- 6eTa- u ramma- pacnaga. [lonsatue o
syiepHoi sHepreTrke. [Ipodaembl U NepCreKTUBBI pa3BUTUS MUPOBOM U OTEUECTBEHHOW SHEPreTUKH,
pOJIb aTOMHOW RHEpPruu. JJIEMEHTapHas TEOpUs JEJIECHUA. DHEprusi U MPOAYKThl ACIEHUS siiep.
OcCHOBBI LIETIHOTO Tpolecca. SaepHble peakiuu cuHTe3a. TepMosiaepHble peakuuu Bo Beenennol u
B 1a00paTOpHBIX ycioBUsAX. [Ipo0neMsl yripaBisieMoro TepMOsAEPHOro CUHTE3a

3. B3AMMOJIEMCTBUE U3JIYYEHUS C BEIIECTBOM
Nonmsupytomee uznydenue. OOImMe 3aKOHOMEPHOCTH B3aUMOJICHCTBUS MOHU3HPYIOLIETO

M3JIy4eHHMS C aTOMaMHM BellecTBa. B3anMOJENCTBUE TSKENBIX 3apsKEHHBIX YaCTHIL C BEIECTBOM.
B3anMoselicTBre 3J€KTPOHOB M TaMMa- KBAaHTOB ¢ BellecTBOM. [IpoOeru yacTuil HOHU3UPYIOIIETO
u3nedyeHuss B BemiectBe. Kiaccuduxanust snepHbIX peakiuil. 3aKOHBI COXpPaHEHMsI B SIEPHBIX
peakuusx. MexaHU3Mbl M HapaMeTpbl SAEpHBIX peakiuil. OCOOEHHOCTH SAEPHBIX peakiuii,
MPOTEKAIOIIKUX TPH BO3ACHCTBUU YaCTHIl, MUMEIOIIMX pa3JIUYHbIE IapamMeTphl (IHEpreTudeckue,
MaccoBbl€, 3apsAJ0BbIe, KOPIYCKYJISPHO-BOJIHOBbIE). VICTOUHMKM 3apsKEHHBIX YacTUIl U ramma-
KBaHTOB. VICTOUYHMKHM HEHUTPOHOB M JPYruX HEWUTpalbHBIX 4YacTull. [IpuHuMIBI OOGHapyxkeHus,
pamuomeTpuu M crnektpomerpuun B AD. Peructpamus 3apsKEHHBIX W HEUTPaIbHBIX YaCTHIL
pa3nu4YHBIX SHEpruil. ['a30BbIe, MOIYIPOBOJHUKOBBIE, CHIMHTHUIALIMOHHBIE U TPEKOBBIE JETEKTOPBIL.

O0bem y4eOHOM TMCIUIINHBI

Buanbl yueOHoi#i padoThl Bcero |4 cemectp

3a4. en./ | 3a4. en./
aK.gyac aK.yac

Oo0masn TPYA0EMKOCTh

AUCHMILINHBI TOy4eOHOMY 3/108 3/108

TUIaHYy

AyIUTOpPHbIE 3aHATHS: 0,8/32 0,8/32

Jlekuu (JIek) 0,4/16 0,4/16

JlaGopaTopHbIe 3aHATHS

(J1a6) 0/0 0/0

[IpakTnueckue 3aHATUS

(I13) 0,4/16 0,4/16

CamocrosiTesibHAs padoTa

(CP): 1,2/40 1,2/40

Bua xonTposi: 1/36 IK3aMeH-

IK3aMeH/3a4eT 1/36

AHHOTanUA padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«Koppo3noHHBII MOHUTOPHHT 000PY10BAHUA XMMHYECKHX
npoussoacTe»(b1.B./IB.5.1)
1. Heab AMCUMIUIMHBI — MPUOOpPETEHHE 3HAHUM O NMPUYMHAX BO3HUKHOBEHMS KOPPO3HH,
cnoco0ax ee OOHapy)KeHHUs, BBIABICHUHM MOTEHIMAJIbHO OIMACHBIX YCIOBUH AKCIUTyaTalluu
00OpyZOBaHUs, BO3MOXHOCTH OIpPEAENEHUs] M BBIYMCICHHUS IPEANOIaraéMoro Cpoka CIyXObl



o0OpynoBaHUs M TPYyOONPOBOJOB, CO3JAaHHM ONTHUMAIBHBIX YCIOBHHA IS HMX OSKCIUTyaTalu,
OCYIIECTBICHUH MEPEX0a OT JCUCTBUH 10 YCTPAHEHUIO K TPOPHIAKTHIECKUM MepaM.

2. B pe3yJbTare M3yyeHHs JMCHUILIMHBI 00y4YalOLUiics M0 mporpaMMe dakajiappuara
JAOJI7KEH:

Obnaoams crienyromumu U npodeccuonanbHpiMU (I1K) komrmereHIusAMU:

— TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTHI IO Kau€CTBY, CTaHAAPTU3AINU U
cepTu(UKAIMA TIPOJAYKTOB W W3JCIHH, JJIEMEHTHI JKOHOMHYECKOTO aHaIW3a B MPAKTHICCKON
nesrenprocTH (ITK-3);

— CIOCOOHOCTBIO TIPUHUMATh KOHKPETHBIC TEXHUYCCKUE pEIICHHS TMpH pa3padoTKe
TEXHOJIOTHYECKUX TIPOIIECCOB; BBIOMpATh TEXHUYECKHUE CPEJACTBA M TEXHOJIOTHH C YYETOM
9KOJIOTMYECKUX TocieAcTBI ux npumeHenus (I[1K-4);

— CIOCOOHOCTBIO TIPOBEPATH TEXHUYECKOE COCTOSIHUE, OPTaHM30BbIBATH MPOPUIAKTUUECKUE
OCMOTpPBI M TEKYIIUH PEMOHT OO0OpYyIOBaHUS, TOTOBUTH OOOPYIOBAaHWE K PEMOHTY M TPUHUMATH
obopynoBanue u3 pemonTta (ITK-7);

— CHOCOOHOCTBIO aHAIM3UPOBATh TEXHUUECKYIO JOKYMEHTAIMIO, 0A0UpaTh 000py10BaHUE,
TOTOBHTH 3asBKU Ha NMPpHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

— CHOCOOHOCTBIO BBISIBIIATH W YCTPAHATh OTKJIOHEHHS OT PEKUMOB  PabOTHI
TEXHOJIOTHYECKOTO 000PyI0BaHMS U TTapaMeTPOB TexHooruueckoro mporecca (ITK-11);

— TOTOBHOCTBIO TTPOBOJIUTH CTAaHAAPTHBIC U CEPTUPHKAITMOHHBIC UCTIHITAHUS MAaTCPUAIIOB,
U3JIeMi ¥ TexHoJIoTn4eckux mnporeccos (ITK-17).

3Hamo:

— IPUYUHBI BOZHUKHOBEHUS KOPPO3UH;

— BO3MOYKHBIE CTIOCOOBI €€ 0OHAPYKECHHS;

— KJaccu(PUKAINI0 METOJIOB KOPPO3ZUOHHOTO MOHUTOPHUHTA;

— IPEUMYIIECTBA U HEIOCTATKH METOJ0B KOPPO3UOHHOTO MOHUTOPUHIA, UCIIOJIb3YEMBIX B
XUMHYECKOH, HeTe- U Ta30100bIBaIOIIeH OTPACIH TPOMBIIIJICHHOCTH;

— KOHCTPYKIIMIO JaTYMKOB IIPU KOPPO3UOHHOM MOHUTOPUHTE;

Ymemo:

— BbIOpaTh KOHCTPYKLHUIO JaTYMKA B 3aBUCUMOCTH OT YCJIOBUH 3KCILTyaTalluu
000pyI0BaHHUS;

Braoemy:

— METOJMKaMU OIpeIeTICHHS MPEnoIaraeéMoro cpoka ciry0bl 000pyI0BaHus U
TpyOOTIPOBOJIOB.

3. Kparkoe coagep:xaHue JUCHMILIHHbI.

Koppo3uonHblii MOHUTOPHHI peajbHBIX CHUCTeM. BUIbl KOPPO3HOHHBIX pa3pyIICHHM.
[TonsiTHE KOPPO3MOHHOTO MOHUTOPUHTA POIib KOppPO3HMOHHOTO MOHHTOPHHTA. L[enh KOppo3nOHHOTO
MOHHUTOPHHTA. DJEMEHThl KOPPO3HMOHHOTO MOHUTOPHUHra. MecTa OCyIIEeCTBICHUS KOPPO3UOHHOTO
MoHHUTOpHHra. OpraHu3anusi KOPPO3UMOHHOIO MOHUTOPUHTA TMpH Jo0biue HepTH U rasza, B
MIPOMBIIIIJIEHHBIX MPOU3BOJICTBAX.

KoHeTpykuun JaTYMKOB KOPPO3MOHHOTO MOHHMTOpMHra. Yro ompenenser BbIOOp
KOHCTpYKIMU gatynka? KoHCTpyKmmsi BCTpamBaeMbIX B ammapaTr JaT4UKoB. KOHCTpyKIUsS
BBICTYNAIONIUX  JaTYMKOB. JlaTuWku  cHeUWanbHOTO  HA3HAYEHWS: TpU  KOPPO3UOHHOM
pacTpecKMBaHUU TOJ HANpPsHKEHUEM, ISl YIIIEBOJOPOJHON cpenbl, Ais aTMoc(epHOi Koppo3uu,
MHOTO3JIEKTPOAHBIE CEHCOPBI.

Metoasl KOpPpPO3HOHHOTO MoOHUTOpHMHra. Kiaccudukanus MeETOIOB KOPPO3HMOHHOTO
MOHHUTOpHUHTa. DU3WYECKHE METOIbl: TPABUMETPUYECKUM U DIEKTPHUYECKOE COMPOTHBIICHHUE.
DNEKTPOXUMHYECKHE METOIbl MOCTOSHHOTO TOKA: KOJTUYECTBEHHAs OIICHKA M3MEHEHHUS CKOPOCTH
KOPpO3UH C TIOMOIIBI0 METOJa TMOJSPU3AMMOHHOTO COMPOTHBIICHHS, aMIEPMETpP C HYJIEBHIM
COTPOTHBIICHUEM, TOJIyueHHE WHPOPMAIMK O KOPPO3MOHHOM COCTOSIHUM OOOpYIOBaHUs Ha
OCHOBAaHUU aHAIIN3A NEKTPOXUMUUYECKUX MTYMOB. DIEKTPOXUMHUECKHUE METO bl IEPEMEHHOTO TOKA!



U3MEPEHUE CKOPOCTH KOPPO3MH C IIOMOIIBI0 METOJA CIEKTPOCKOIHMU D3JIEKTPOXUMHYECKOIO
UMIENaHca, aHaJlW3 TapMOHWYECKUX KojeOanmii. Hepaspymaroniye MeToIbl MOHHUTOPHUHTA!
yIABTPA3BYK, peHTTeHOTpadus u Ip.

Ounenka pecypca obdopyaoBanusi. TpaauLMOHHBIE METO/bI KOPPO3HMOHHBIX WCIBITAHUN U
OLIEHKH pecypca oOopynoBaHus. COBpEMEHHbIE METOJbl IPOTHO3WPOBAHUS SKCIUIyaTallMOHHOMN
HAJEKHOCTH O00OpynoBaHUs. MeToabpl OLCHKM KOPPO3MOHHOM CTOMKOCTHM METaJIIM4ECKHUX
MaTepHuasios.

4. O0beM yueOHOM THCHHMILINHBI

Bunpl yaeOHOI paboThI B 3auérHpIx B akanem.
eIMHHIIAX Jacax

OO01ast TPY/10eMKOCTh JTHCIUILUIMHBI 110 Y4e0HOMY IJIAHY 3 108
AyauTOpHBbIE 3aHATHS. 1,34 48
Jlexkumu (JIek) 0,89 32
[IpaxTnueckue 3anstus (113) 0.44 16
CamocrosrenpHas padora (CP) 1,66 60

0,83 30
Peghepam

0,83 30
Buo umo2o6020 KoHmpos: 3auem ¢ OYeHKol

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIMHBI
«OcHoBbBI HaAyYHBIX HcciaenoBanuin» (b1.B./1B.5.2)

1.Hea» AUCHUNJMHBI - TPHOOpPETeHHE OOy4YarImMUMCS 3HAHWH W KOMIIETCHIMH TI0
OpraHM3alii M TPOBEICHUIO HAyYHBIX HCCIENOBaHUII B 00JacCTH TEXHOJOTHH TYTOIUIaBKUX
HEOPraHMYECKUX W CHJIMKATHBIX MAaTepUalioB, MO 00pabOTKE W TNPEICTABICHUIO PE3YIbTATOB
Hay4YHBIX HCCIEIOBaHMM B (popMe HayuyHBIX MyOIHUKAIi, TOKIAJ0B U MPE3EHTALU.

2.B pe3yabTaTe M3y4eHHMsl IMCHUIIMHBI 00y4Yalomuiicss Mo nmporpaMmMe OakajaBpuara
HOJIKEH:

Obnadams cnenyromumu u npodeccuonanbabiMu (ITK) komneTeHmsaMu:

— FOTOBHOCTBIO HCIIOJIH30BaTh HOPMAaTUBHBIE JOKYMEHTBI IO KayeCTBY, CTaHIApTU3ALUU U
cepTuUKalMU TPOAYKTOB W HU3JAEIHM, 3JI€MEHThl AKOHOMHUYECKOTO aHallh3a B MPaKTHUYECKOMN
nesrenpaocTH (ITK-3);

— CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKUE pEHIeHHs TMpU pa3padoTkKe
TEXHOJIOTHYECKHX IPOIIECCOB; BBIOMPATh TEXHUYECKHUE CPEACTBA M TEXHOJOTMH C YYETOM
9KOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

— CHOCOOHOCTBIO MPOBEPATh TEXHUUYECKOE COCTOSHUE, OPTaHU30BBIBATh MPO(QUIAKTHUECKHE
OCMOTpPBI M TEKYHIHUIl PEeMOHT O0OpYyIOBaHUS, TOTOBUTH 00OPYyIOBaHHWE K PEMOHTY M MPUHUMATH
obopynoBanue u3 pemonta (I1K-7);

— CHOCOOHOCTBIO aHAIM3UPOBATh TEXHUUECKYIO JOKYMEHTAIHMIO, MOA0UpaTh 000pyI0BaHHE,
TOTOBHThH 3asBKH Ha MPUOOpeTeHue U peMoHT obopynoBanus (I1K-9);

—CIOCOOHOCTBIO  BBIABIIATH U YCTPAHATh  OTKIOHEHHS OT  PEKHUMOB  pabOTHI
TEXHOJOTMYECKOro 000PyIOBaHMUS U TTAPAMETPOB TeXHOIOrHUeckoro mporiiecca (ITK-11);

— TOTOBHOCTBIO MTPOBOAUTH CTAaHAAPTHBIC U CEPTUPHUKAITMOHHBIE UCTIHITAHUS MaTePHAJIOB,
U3JIeNUi ¥ TexHoJoruueckux nporeccos (ITK-17).

3namu:




COBPEMEHHBIC HAYYHBIC JOCTHIKEHUS W TEPCICKTHBHBIC HAMpaBlIeHUS pabOT B 00JacTH
TEXHOJIOI'MH TYTrOIUIABKUX HEOPraHUYECKUX U CUIMKATHBIX MaTtepuaiioB (THCM);

CTAaTHCTUYECKUE METO bl 00PabOTKH IKCTIEPUMEHTAIBHBIX PE3YIbTATOB;

COBPEMEHHBIE METOJbl HCCIACAOBAHUS TYIOIUIABKUX HEOPraHUYECKUX W CHUIMKATHBIX
MaTepHuaos;

Ymemo:

MPUMEHSTh 3HAHMS, TIOJYYCHHBIE NMPU H3YUYEHUU ECTECTBEHHOHAYYHBIX M CIEHUATBHBIX
JTUCHUIUINH, Uil pelieHus: (QyHIaMeHTalIbHBIX M MPUKIAIHBIX 3a7ad B O0JaCTH TEXHOJOTUU
TYTOIUIABKUX HEOPTAHUYECKUX U CUIIMKATHBIX MaTepUaJIOB;

(hopMyIUpOBaTh LETH U 3319l HAYYHOTO UCCIICIOBAHHUS,

MPOBOJUTh  00pabOTKYy  pe3yJbTaTOB  OKCIIEPUMEHTA,  OLEHHUBATh  IOTPEUTHOCTH,
aHAIM3UPOBATh, UHTEPIPETUPOBATH U 0000IIATH PE3YJIBTATHl HAYYHOTO UCCIIEIOBAHUS;

MIPEACTABIIATH MOJYyYEHHBIE Pe3yIbTaThl HAYYHOTO UCCIEAOBAHUS B BUJE OTYETOB, HAYUYHBIX
CTaTel, MPEe3eHTaLIHIL;

Braoems:

HaBBIKAMU TUTAHUPOBAHUS W TIPOBEJECHUS HAYYHBIX UCCIEIOBAHUN B OOJACTH TEXHOJIOTHH
TYTOIUIABKUX HEOPTAHUYECKUX U CUITMKATHBIX MaTepPUaJIOB;

HaBBIKaMU PaOOTHI ¢ HAYYHO-TEXHUYECKOH, CIIPABOYHOM JIUTEPATYPOH U SJIEKTPOHHBIMHU PECYPCaMH.
3.Kparkoe coaepxxanue JTUCUMIIHHBI

Buael HayyHbIX HCCIEAOBaHM. AHAIUTUYECKHE WCCIEAOBAaHUS, HAMpPABICHHBIE Ha
M3y4YeHUE M aHAJIU3 HOBBIX TEXHOJIOTHH B 00JIACTH TYrOTUTABKMX HEOPTAaHUYECKUX U CHUIIUKATHBIX
MarepuaioB. Hayunbele mccienoBaHus, HallpaBJIE€HHBIE HA PEIICHHE KOHKPETHBIX HAYYHBIX 3a/1ad
JUIS CO3JIaHUSI HOBBIX MaTEpUajIoB U U3YYEHHUE UX CBOUCTB.

[locTanoBka 1enu W ompeneneHue 3agad ucciaenoBaHus. OlEHKa aKTyaJTbHOCTH TEMBbI
HaydHOU paboThl. [ImannpoBanne HaydHO# padboThl. CocTaBleHNE aHATMTUYECKOTO 0030pa 1Mo TeMe
uccienoBanus. BeiOop MeTo0B Hccae10BaHus AJIsl peHIeHUS] KOHKPETHBIX HAyYHbIX 3aj1ay.

[InanupoBanue Hay4HbIX HcciaenoBaHUN. @DakTOpHOE MW CUMILUICKC-IUIAHUPOBAHUE
skcnepuMenTa. OnTuMu3alus pe3yabTaTOB H3KCIEPUMEHTa METOJOM KPYTOTO BOCXOXKJICHUS.
Onenka morpemHocTd skcnepuMenta. Cratuctuyeckass oOpaboTka IKCIEPUMEHTAIbHBIX JTAHHBIX.
KoppensiuoHHbIi 1 perpecCUOHHBINA aHAINU3 SKCIIEPUMEHTAIBHBIX JAHHBIX.

I'padmyeckoe npeacraBiieHne pe3yabTaTOB SKCIIEPUMEHTA. MeTo1 HAUMEHBIIUX KBaJpaToB.
Hcnonb30BaHue CTaHAAPTHBIX KOMITBIOTEPHBIX MPOTPaMM JUIsl aHATIU3a PEe3yIbTaTOB SKCIIEPUMEHTA.

CtpykTypa W coJep)KaHHE OCHOBHBIX pa3/lelOB OT4YE€Ta O BBINOJIHEHUH HAy4HO-
UCCIIEeI0BATENIbCKOU paboThl. AHAU3 U 0000IIEHHE COBPEMEHHBIX TEOPETHUUECKUX MPEACTaBICHUIN
U UX IPaKTHYECKON peaiu3aly 1Mo TeMaTUKe HaydyHOUW paboThl; (opMyIupoBaHHE IeNei, 3a1ad U
HampaBJICHUH HCCIEN0BaHUs; BbIsBIEHUE OS()(EKTUBHBIX METOJOB M METOJIUK JOCTHXKEHUS
KEJIaeMbIX Pe3yJIbTaTOB MCCIEAOBAHUS;, IPOBEICHUE COOTBETCTBYIOIIUX OKCIEPUMEHTOB s
MOJIyUeHUs] TPAKTHYECKUX pe3yldbTaTOB; aHaldW3, UHTepIperanus U o00OIIeHHE pe3ylbTaToB
uccienoBaHus; GopMyIHpOBKa BHIBOJOB; HAITMCAHUE OTUYETA.

[ToaroroBka Hay4HOTO AOKIIA/a U IPE3ECHTALIUN.

4. O0beM yuyeOHOM TUCHHMIIINHBI

B 3a4eTH.B aKajeM.
Buner yae6HOM paboTh eNUHUIIAX  [dacax
3 108

O01mas TPyA0eMKOCTb JMCIHHIIJIMHBI 10 Y4eOHOMY IIaHY

AyAUTOPHBIE 3aHSTHUS: 1,34 48



Ulexiuu (JIek) 0,89 32
[IpaxTnueckue 3anstus (113) 0,44 16
CamocrosTesanHnas padora (CP): 1,66 60
KypcoBast pab6oTa - -

Pedepar 0,83 30
CamMoCTOSITeTbHOE H3YUEHHE Pa3/IeioB JUCIUTUINHBI 0,83 30
Bua KOHTPOJIA: 3a4eT ¢ OLEHKOM - -

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«®u3uka u xumus nojaumepon» (b1.B./1B.6.1)

1. Heap auCHUIUIMHBI: OBJIJieHHE OakanaBpaMM 3HaHUW B 00JAaCTH (U3UKU, XUMHHU
MOJIMMEPOB U 3HAKOMCTBO C OCHOBHBIMU MOHATHSMH U 3aKOHOMEPHOCTSIMH, CBS3BIBAIOIIMMU
MOJIEKYJISIPHOE ¥ HaJIMOJIEKYJISIPHOE CTPOEHHUE TOJIUMEPOB € UX (PU3NYECKUMHU CBOMCTBAMH, a TAKKe
METO/IaMH1 UCCIIEJOBAHMSI 3TUX CBOMCTB U CcTpyKTypsl BMC.

2. B pe3yibTate M3yyeHHs IUCHUILIMHBI 00y4alOLIUIicA MO MporpamMme fakajaBpuara
JOJIKEH:

Obnadams cnenyronumu u podeccuonanbapiMu (I1K) komneTenmsamu:

— CIOCOOHOCTBIO TPOBOJUTH aHAM3 CHIPbS, MATEPHAIOB W TOTOBOW IPOIYKIIHH,
OCYIIIECTBIIATH OIICHKY pe3yibTaroB ananu3a ([1K-10);

— TOTOBHOCTBIO HCIIOJIh30BaTh 3HAHWE CBOWCTB XWMHYECKUX 3JIEMEHTOB, COCAMHCHHUU H
MaTepHAJIOB Ha MX OCHOBE JUTS PEIIeHHUs 3a1a4 npodeccronansHoi aestenpaocta (I1K-18);

— TOTOBHOCTBHIO H3ydaTh HAay4YHO-TEXHHYECKYI0 HWH(GOpPMAILIMIO, OTEYECTBEHHBIM U
3apyOeKHBIN OMBIT 10 Tematuke ucciaeaoBanus (ITK-20);

3namo:

— OCHOBHBIE MOHATHS, UCIIOJIb3YeMble B (DU3UKE U XUMUU MOJUMEPOB JJISl XapaKTePUCTUKU
CTPYKTYpPBI U CBOMCTB MOJIMMEPOB;

— BIIMSIHUE MOJICKYJISIPHBIX TApaMETPOB, BKIIOYAs BEIMYUHY MOJIEKYIIIpHOIT Macchl © MMP,
Ha (U3NYECKUE CBOICTBA MOJIMMEPOB;

— crenuuKy HEeMHbIX U CTYNEHYAThIX MPOLIECCOB MOJIMMEPU3ALINN;

— METOJAMKM HWHCTPYMEHTAJIBHOTO HCCJIEIOBAaHUS M XapaKTEPUCTUKH MOJIEKYISIPHOU
CTPYKTYPBI U MOP(OIOTUH MOTUMEPOB;

Ymems:

— ONpeleNsiTh OCHOBHBIE CBOWCTBAa MOJMMEPOB HA OCHOBE H3BECTHON MOJEKYISIPHOU
CTPYKTYPBHI;

— HCIIOJIb30BaTh WHCTPYMEHTAJbHbIE METOJbI aHaIM3a JJIS XapaKTePUCTHKU CTPYKTYPHI U
CBOJCTB MOJIMMEPOB;

— MPUMEHATh MPUOOPETEHHBIE MPAKTUYECKUE HABBIKH B MPOQPECCUOHATBHON AESITeTbHOCTU
JUIS PEIIeHUs KOHKPETHBIX 3a/1a4;

— paboTaTh C AUTEpaTypol B JAaHHOW OOJACTH, B TOM YHCIIE€ C TMOWUCKOBBIMH CHCTEMaMH,
3HATh 0COOEHHOCTHU PabOThI ¢ OMOTUOTEYHBIMU JAHHBIMU

Braoemy:

— METOJaMHU UCCIENOBaHMs (PU3NUECKUX CBOMCTB MOJIUMEPOB U MOJIUMEPHBIX KOMIIO3UTOB;

— MeTOoJIaMU CHHTE3a MOJUMEPOB IO IIEMTHOMY U CTYIIEHYaTOMY MEXaHHU3MaM;

3. Kpatkoe coneprxaHue TUCITUTUTAHBI

1. Beenenne. OCHOBHBIE OHATHUSA U ONIPENEICHHUS.
Omnpenenenue MOHATUA MOJIUMEP, MOHOMED, CTPYKTYpPHOE MOBTOpsitoeecs 38eH0. CrocoObl
n300pakeHUs] TOJUMEpHBIX MoJieKyl. HomeHknarypa u kinaccupukanus mnoJumepoB. Tpu



OCHOBHBIX OTJINYUS [IOJIUMEPOB: LIETIHAs CTPYKTYpPA, HATUYUE B LIENIN NTOBTOPSIOLIUXCS 3BEHBEB UIIU
LHENHBIX (pparMeHTOB, HAIMYHE BBICOKOM MOJEKYIApHOW Macchl. MOJEKyIspHBI  Bec,
MOJIMAUCTIEPCHOCTh U MOJIEKYJISIPHO-MAaccoBoe pactpenenenre nosumepoB (MMP). Metoabl
YCpEOHEHMs] MOJIEKYJSIPHOTO Beca IMoJiuMepoB. IlpuMepsl NpUPOIHBIX, CHHTETHMYECKHX MU
HCKYCCTBEHHBIX I1OJIMMEPOB.

2. MonexkynsipHO€ CTPOCHHUE TTOJIMMEPOB M 0COOCHHOCTH MX (PU3UIECKUX CBOMCTB.

MonekyiasipHOe CTPOCHHE TIOJIMMEpPOB: TMOHATHE KOH(Urypanmuu ¥ KOH(pOpMAIMK B
MPWIOKEHUH K MaKpOMOJIEKyJaM, IEpBHYHAs, BTOPUYHAs M TPETHYHAs CTPYKTypa IOJUMEpPOB.
[Ipnuunel, oOycaBiIMBaroIIe rUOKOCTh LETTHBIX MaKpOMOJIEKYJL. PaBHOBecHas
(TepMoMHaMuyeckasi) TUOKOCTh MAaKpOMOJIEKYJI U 00JacTM ee NPUMEHEHUs, IOHSTHE O
CTaTUCTUYECKOM cermeHTe (cermeHT KyHa).

3. OrneHka THOKOCTH MaKPOMOJIEKYIL.

Pa3smep cermeHTra, cpeaHEKBaJpaTUUHOE pACCTOSHUE MEXAYy KOHIIAMM IelH, paauyc
WHEpLMH, NMEePCUCTEHTHAs JIMHA Lenu. ' MOKOCTh >KEeCTKOLEMHbIX MakpoMoJiekyl. Kunernueckas
(MexaHu4eckasl) THOKOCTb MaKpPOMOJIEKYJN, 3JacTOMEphl M IMOJMMepHble crekia. Kunernueckuit
CErMEHT M €ro 3aBHUCHMOCTbh OT CKOPOCTH MEXaHMYECKOIo BO3JEHCTBUS. PenakcallnoHHbIE SIBICHUS
B [OJIUMEpax, BHYTPEHHSISI BA3KOCTh, IOHATUE O MEXaHUYECKOM CETMEHTE.

4. Buspl NoauMepoB U UX PU3NYECKUX COCTOSHUH.

MHuorooOpa3ue BHUIOB TMOJUMEPOB U TMPOSABIEHUN UX CBOWCTB. TepMmoIuiacTUYHbIE
MOJIUMEPBI, KaydyKH, BOJIOKHA — pe3yibTaT BIUAHUSA MX XMMUYECKOH CTPYKTYpHI U (PU3NYECKOTO
coCTOsIHUA. [ 'MOKOLENHbIE U KECTKOLIEIHbIE TIOJIUMEPBI, TPEXMEpHBbIE CEeTKH. [omMephl H30ISTOPEI
U TPOBOJHUKH. OJICKTPOHHBIE M MArHUTHBIE CBOMCTBA IIOJIMMEPOB C CHUCTEMOM CONPSKEHHBIX
JIIBOMHBIX CBSI3€EH.

5. OcobeHHOCTH aMOpP(HOTO M KPHUCTALIUNYECKOTO COCTOSIHHS JIMHEWHBIX TOJIMMEPOB.
I'moOynsipHble KpPUCTAUIBI MOHOJUCIEPCHBIX MOJUMEpPOB. IIpocTpaHCTBEHHas oOpraHu3alus |
CTEPEOPETrYISIPHOCTh  JIMHEMHBIX MaKpPOMOJIEKYJ KAaK OCHOBHOE YCJIOBHE KpPUCTAJIIM3alUU
IIOJINMEPOB. BO3HHMKHOBEHHME TIEPBUYHBIX KOPOTKMX M JUIMHHBIX HHUTEBHUIHBIX JIaMeleH
(MukpopuOpmiLI), 00pa3oBaHWE IUIACTMHYATHIX MOHOKPUCTAUIOB W cdepoautoB. CTerneHb
KPUCTAJZIMYHOCTH IIOJIMMEPOB M METOJBI €€ ompenciieHus. YpaBHeHue Aspamu. Ilonmmephsie
KPUCTANIUTBl C TIIOJIHOCTBIO BBITAHYTBIMU LemsMH. OCOOEHHOCTH MEXaHWYECKMX CBOWCTB
KPUCTAJNIMYECKUX MOJIUMEpOB. Me3oMop(dHbIe COCTOSTHUSI HU3KOMOJIEKYIISIPHBIX BEIIECTB, KHJIKUE
U IJacTUYECKHUe KpUCTALIbl. AMopdHOoe cocTosiHMe noiauMepoB. CTekI000pa3HOoe COCTOSIHHUE
nosimmepoB. dusnyeckue MeTo bl U MH(OpPMAIKs, oJIydaeMas pu U3ydeHUH (a30BbIX N1EPEX0/I0B
BTOPOro poja B amMop¢HbIX nonuMmepax. [Ipupona cTexioo0pa3HOro COCTOSHHUS B HOJMMEpax.
CtpykTypa MakKpOMOJIEKYd M OOJIACTM TeMIEpaTypHbIX NEpeX0oJ0B U3 CTEKIOOOPa3HOTO B
BBICOKO?JIACTHUYECKOE COCTOSAHME. TemmepaTypa CTEKJIOBAHUSA U €€ 3aBUCUMOCTb OT TEMIIEPATYPHOTO
pexnuMa oxJaxkaeHus. PaboTocrnocoOHOCTh MOIMMEPOB B CTEKIO00Pa3HOM COCTOSIHUM, TEMIIepaTypa
XPYNKOCTH.

6. BbICOKO21aCTHUECKOE COCTOSIHUE TIOJIMMEPOB.

[Ipuunnbl, 00ycrIaBIMBaIOLINE IMPOSBICHUE BBICOKOIACTUUECKUX CBOMCTB B MOJIMMEpaXx.
TepmoauHaMudeckuil aHaaU3 BBICOKOAIACTUYHOCTH (DIIOpH) M UACANBHBIA BBICOKOIIACTUUECKUI
nosmMep. Ilpupona penakcallnOHHBIX SIBIEHMH B BBICOKONOJIMMEpAX, YIPYroe€ IMOCIEIEHCTBUE U
rucrepe3nc. MexaHn4eckre MOJIENH, YYUTHIBAIOLUIUE MPOSBICHUE BBICOKOIACTUUECKUX CBOMCTB B
IoJIMMEpax.



7. BA3KO-TeKy4dee COCTOSIHUE MOJMMEPOB. PaCTBOpBI MOJIMMEPOB.

Bsizko-Tekyyee COCTOSIHME MOJMMEPOB U MHOTYPOBHEBBI MEXaHHU3M TEUEHHs PaCIlJIaBOB
MoJIMMEepoB. MeXaHWYeCKHe M BS3KOCTHBIC CBOMCTBA TEKYYHMX MOJIMMEPHBIX cucTteM. OCOOCHHOCTH
TEUEHUs HAMOJHEHHBIX TMOJUMEPHBIX cucteM. (CBOHCTBAa pacTBOPOB  TMOJUMEPOB  Kak
TEPMOJMHAMUYECKA PABHOBECHBIX CHUCTEM. TepMOJMHAMHKA PACTBOPOB TMOJIUMEPOB: U3MEHEHHE
SHTAJBIIUU U SHTPOIHH MPH TIEPEX0JIE TOJIMMEPA B PaCTBOP, HEUACATHHOCTh PACTBOPOB MOJIUMEPOB,
KpUTUYECKHE TEMIIEpaTypbl CMEIIEeHUs TMojauMepa u pactBoputens. Kiaccuueckas Teopus
pactBopoB mnosiumepoB @Duopu - Xarrunca. Bropoil BupHaibHbIM KO3()QUIMEHT U €ro CBA3b CO
cBOOOAHOM dHeprueii. Xopomue, mioxue u 0-pactBopurtenn. OTKIOHSHUS OT KJIACCHYECKON TEOpUHU
pacTtBopoB. HenmpuMeHMMOCTh KIACCHYECKOW TEOPUHM K OINHUCAHUIO CBOMCTB pa30aBIICHHBIX
pactBopoB nosiuMepoB. [ToHATHE UCKITIOUEHHOTO 00BheMa U ero CBA3b ¢ "HaOyxaHueM" u "cxatuem"
MOJIMMEPHBIX KIYOKOB B pacTBopax. da3oBble paBHOBECHUS B pacTBOpax MOJUMEpoB. BrusHue
KECTKOCTH MaKpOMOJIEKYJl Ha Ipolecc paszaeneHus (a3, BOSHUKHOBEHHE >KUJIKOKPUCTALIIMYECKON
OpraHu3aIi MaKpOMOJIEKYJI.

8. CryneHuaTble POIIecChl 00pa30BaHUS MaKPOMOJIEKYJ.

[IpyHIMIHAIBHBI pa3JIMUMs MPOIIECCOB CHHTE3a MOJMMEPOB IO IEMHOMY U CTYIIEHYaTOMY
MexaHu3MaM. OCOOCHHOCTH CTYNEHYATHIX MPOIECCOB TMOJUMEPHU3ANNA U CHHTE3 TEeTePOICITHBIX
nonrMepoB. CTeneHb 3aBEPIICHHOCTH PEAKIMK U €€ BIUSHUE Ha MOJIEKYJISIPHYIO Maccy MOJIMMEPOB
B cCTymeH4aTeiX nmporeccax OCHOBHBIE KIACChl TOJIMMEPOB, TMOJIYYaeMBIX CTYNEHYATOU
MOJIMMEpPH3alield, MEXIICITHOW U BHYTPHIICITHOM 00MeH U ero BiusiHue Ha MMP.Brnusaue n30bpiTka
peareHToB U MOHO(YHKIIMOHAJIBHBIX J00aBOK Ha MOJIEKYJIIPHYIO Maccy mnojumepa. TpexmepHas
nojauMepu3anus u MoaudunupoBanHoe ypaBHeHue Kaposepca, ¢ynakumss MMP mis cimyyas
HEJIMHEHMHOM CTyNeHYaToM nojJuMepu3anui. PaBHOBECHas MOJMMEPHU3ALHS B 3aKPBITHIX U OTKPBITHIX
CUCTEMax, BIUSHUE OCTAaTOYHOIO IMOOOYHOTO TNPOAYKTa peakUUh Ha MOJIEKYISAPHYIO Maccy
nojuMepa. MexaHuU3Mbl  peaKUMil  CTYNEHYaTol mojauMepuzalnuu. MeToapl MNpOBEICHUS
MOJIMMEPHU3allii B pacillaBe M pacTBOpe, 0coOeHHOCTH Mex(azHoi nonumepusanuu. [lonumepst,
MOJIy4YaeMble 110 PEaKUUsIM CTYIIEHYaTON MOJIUMEpPHU3aLUH.

9.AKTUBHBIE LICHTPHI B LICHHOW MOJMMEPU3ALMY BUHWIOBBIX MOHOMEPOB, HHUIIMUPOBAHHUE,
poct u o0OpbiB wneneid. OCHOBHbIE KHHETUYECKHE YpPAaBHEHHUS, OIMCHIBAIOLIUE IPOLIECCHl MpPH
CBOOOJHO-PaTUKaIbHONW, KaTHOHHON, aHHMOHHOW, aHMOHHO-KOOPAWHALMOHHOW MOJUMEpHU3AlUU U
METaTEe3UCHON MONMMepHU3ali. BiIusHue COOTHOIIEHHsI CKOPOCTEH pOCTa U OOpbhIBa HA BEIMUYUHY
MOJIEKYJISIpHO# Macchl U xapaktep MMP, 6e300pbiBHas 1ienHast nonuMepu3zanus. CTepeoKOHTPOIIb U
CTEPEOPEryIMPOBAHUE B IPOLECCAX KOOPAMHALUOHHOMN MOJUMEPU3ALIUIO.

9.Tepmounamuka noaumepusanuu. O0ue IPUHIUIIBL

3HaueHHEe TEPMOAMHAMUYECKUX MapaMeTpoB U MojuMmepusauus. BiusHue crpoeHus
HCXOJHOTO MOHOMEpPAa Ha €ro CIOCOOHOCTh K TMOJIMMEPH3AIUU. ODHEPruu CBSA3EH M TEIIOTHI
MOJMMEPHU3ALMA MOHOMEPOB, COAEPKAUIUX JIBOMHBIE W TPOWHBIE CBSI3U. DHTAJBIIUS, SHTPONHUS U
sHeprus [ubbOca B mpoueccax mnoauMepH3aluu ajnkeHoB. OOIIee paccCMOTPEHHE CIIOCOOHOCTH
MOHOMEPOB K IMOJHMMEPHU3AlMM HAa OCHOBE 3HAYEHHH TEPMOJAMHAMHYECKHUX MapamMeTpoOB.
TepMoIMHaMHUECKHUI 3alIpeT Ha MOJMMEPHU3ALNI0 HEKOTOPhIX MOHOMEPOB. BiusiHue 3amectureneit
IpA JABOMHOW CBSI3U HA NOJMMEPHU3ALMIO anKeHOB. [IoHATHE O BepXHEW M HWKHEW NpPEAEIIbHOMN
TeMIepaType MOJUMEPH3AINK, TEPMOJMHAMUYECKAs U KHHETHYECKas HECTaOMIHLHOCTh MOJIUMEPOB.
[Tonumepu3alnOHHO-IETIOTMMEPU3ALUOHHOE paBHOBeEcCHE u METOAbI omnpeneraeHus
TEPMOAMHAMUYECKUX BeJIUYMH.TepMOAMHAMMIKA MOJMMEPU3AIMU C PACKPBITHEM ILIHMKJA JIAKTAMOB,



JAKTOHOB, MPOCTBIX LHUKIMYECKUX 3(upoB, nukionapadguHoB. MeraTe3ucHas MOIMMEpHU3ALUS
UKJIOONIEUHOB M  I[MKJIOJAMEHOB C PAaCKpPbITHEM LUKIAa. PaBHOBecHas MOJIMMeEpHU3aIINs
IOUKJIOIICHTCHA Mexann3M aHHMOHHOM NoJIMMCpHU3allU  JIAKTaMOB, JIAKTOHOB, OJIOKCUIOB H
ITHUKJIOCHJIIOKCAHOB. Kartnounnas MoJIMMEpuU3alurs JJAKTOHOB M MHBIX KUCJIOPOACOACPKAIINX LIUKIIOB.
[Mommopranodocdaszensl, moaumMepHas cepa u CeJeH.

10. OGr1ee paccMOTpeHUE IIEMTHOM COMOJIMMEpPU3aIIIH.

Tumel comosmMMepoB — CTaTHCTUYECKUE, YePENYIOIIUeECs, OJOK- M MPUBHUTHIE COMOIUMEPHI.
VYpaBHEHMSI 3aBUCMMOCTU COCTaBa COMNOJMMEpPAa OT HCXOJHOW cMecH coMoHoMepoB (Yo,
Younunr). OTHOCUTENIbHbIE AKTUBHOCTH MOHOMEPOB B IIPOIECCAX COMOJMMEpU3aluu. TuIbl
COMOJIMMEPHU3ALIMOHHBIX TPOLIECCOB — UJAEalbHAs, uyepenyromascs, MHUKpoOsouHas. M3MmeHeHue
COCTaBa COMNOJUMEPOB BO BPEMEHH IpPU pa3IMYHBIX CTENEHSAX KOHBEpcUU. Pe3oHaHCHbIE U
noJIsipHbIe 3PPEKTHl U UX POJb MPHU CONOIUMepU3aluu. Q—e cxema U 3MIUPUYECKHE MOAXObl K
OIICHKE aKTUBHOCTH COMOHOMepoB. KaTHOHHas, aHMOHHAs U KOOPAMHALMOHHASI COMOJIMMEpU3aIIs
QJIKEHOBBIX U JIMEHOBBIX MOHOMEpPOB M HMX NpPUMEHEHHE Ha MpakThuke. MeTonapl ompeneneHus
OTHOCHUTEJIbHBIX aKTUBHOCTEH COMOHOMEPOB.

11. TepmMOCTOMKOCTH MOJMMEPOB U BO3JEUCTBUE AarpecCUBHBIX Cpell M aTMOC(EpPHBIX
BO3JIEHUYTBHI.

Mertobpl onpeaeneHus: TepMocTokocTd. [IoHATHE O TEMIOCTONKOCTH MOJUMEPOB U METOIbI
ee omeHku. TermmocTtoiikocth mo Maptency (50 kr/cm2), AsSTMD648 (18,5 kr/cm2), Buka (5
Kr/cM2), Temmeparypa pa3msrueHus (nedopmanus 0e3 Harpysku), TeMmIleparypa Iepexoja B
BSI3KOTEKy4Yee COCTOSTHME WM TemIepaTypa IaBieHus. BoszaelicTBue HEOpraHWYecKUX
arpecCUBHBIX KUAKOCTEH, TaKUX KaK KHCJIOTHI W WIEJIOYM Ha TOJUMEPhl YIIIEeBOJOPOIOB
(kapOol1IeTTHBIC MTOTMMEPBI). XUMHUYECKOE COMTPOTUBIICHUE KapOOIICTTHBIX TOJMMEPOB C HACHIIICHHON
U HEHACHIIIEHHON YTJIEpOJHOM LENbl0, POJib OKUCIUTENBHBIX PEaKlIHid ¢ ydacThueM aTMocgeporo
KHCIJIOpO/Ia Ha XMMHUYECKYI0 CTOMKOCTh TaKMX MOJMMEPOB. Peakiuu OTHIEIUIEHHS MaJbIX MOJIEKYI
OT OCHOBHBIX IOJHMMEPHBIX IIeMeil Moja NeHCTBHEM areHTOB KHUCJIOTO U IIEJOYHOrO XapakTepa.
HerunporamonaupoBanne mnoiauBuHuiITanoreHnaos (I11BX, mnonuBuHUIMACHGTOPUI), THIPOIIU3
MOJIMBUHUJIAIIETaTa — METOJbl MOJYYeHHs] HOBBIX TOJMMEPOB C TOBBIIICHHOW XUMHUYECKOU
CTOMKOCTBIO (CONpOTHBIICHHEM).Bo3aelicTBe HEOPraHMYECKUX arpeCcCHUBHBIX MKUAKOCTEH, TaKHUX
KaK KHUCIJIOTHI U ILIE€JIOYU Ha MOJIMMEPHI, COJEpKalllhe B OCHOBHBIX IEMSAX I'eTepoaToMbl KHCIOPO/a,
a3oTa U cepbl (TeTepolenHble MOJUMEpbl), Takue KaK MOJIMAI(PUPBI, MOJUAMUIbI, MMOJIUYpPETAHbI,
MOJIMKAPOOHATHI, TOJUCYIb(POHBI, TMOTUUMUJIBL. XHUMUYECKOE COIMPOTHUBIEHUE TETEPOICITHBIX
MOJIMMEPOB MPOTEKAHUIO KOPPO3MOHHBIX IPOIIECCOB C Y4yacTHEM BOJbl, CIUPTOB, aMMHAaKa,
razoobpasHoro HCl u uHBIX arpeccMBHBIX Ta3000pa3HBIX W KHIKHX peareHToB. IlameHue
MPOYHOCTHBIX XapaKTEPUCTUK TAaKUX MOJUMEPOM TOCJE UIMTEIBHOTO BO3JIEHCTBUS MOJOOHBIX
BEIIECTB. 3alllUTa MOJUMEPOB OT JECTPYKIIMH B YCIOBHUSAX AKCIUTyaTallMH OT aTMOC(EPHBIX U WHBIX
BO3JIECTBUN

4. O0beM yuyeOHOM AMCHMIIINHBI

. B 3aueTHBIX B akagem.
Busl yaeOHOM paboThl
CAMHUIIAX Jacax

O01mas TPyA0eMKOCTb JMCIHIIJIMHBI 110 Y4eOHOMY IIaHY 5 180
AyIUTOPHBbIE 3aHATHS: 1,33 48

Jlexuunm (JIek) 0,89 32

[MpakTuaeckue 3anstus (I13) 0,44 16
CamocrositesibHas padora (CP): 3,67 132
Bux KOHTPOJISA: 3a4eT ¢ OLEHKOH - -




AHHOTa U padoyeil NPOrpaMMbl JUCHUIIIHHBI
«Jlakokpacounbie nokpbiTus» (b1.B./1B.6.2)

1. Heap AMCUMIUIMHBI: CO3JaHUE Yy CTYJIEHTOB HEOOXOJUMOW TEOpeTHYecKoW Oas3bl u
MIPaKTUYECKUX HABBIKOB JUISl MCIOJIb30BAHUS JIAKOKPACOYHBIX MaTEpUalOB, CIIOCOOOB HAaHECEHUS
JIKTI, METOI0B UCIIBITAHUM JIAKOKPACOYHBIX MAaTEPUAIIOB.

B pe3syabTare M3ydeHHMs AMCUMILIMHBI 00Yy4Yalolluiicd 1O NMporpaMMme OakajiaBpuarta
HOJIKeH:

Obnaoams cienyromumu nipodeccruonansabiMu (ITK) kommereHusAMU:

CIOCOOHOCTBIO TPOBOJIUTH AaHAIM3 CHIPbSA, MaTepHalJOB H TOTOBOM MPOJYKIIWH,
OCYIIECTBIIATh OIIEHKY pe3ynbraToB ananu3a (I1K-10);

- TOTOBHOCTHIO HCHOJIb30BaTh 3HAHHWE CBOWCTB XUMHUYECKHX 3JIEMEHTOB, COCAMHEHUH U
MaTepHaJIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuonansHoi nesrenbHoctr (ITK-18);

-TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHHUUYECKYIO MH(OPMAIIMIO, OTEUECTBEHHBIN U 3apyOCKHBIA OIBIT
o temaruke uccienoBanus (ITK-20);

3namo:

-aCCOPTUMEHT M CHCTEMBI JIAKOKPACOYHBIX MOKPBITHMA, MPUMEHSEMBIX MJIs 3alUThl OT
KOPPO3UHU B XUMHUYECKUX IMPOU3BOJICTBAX;

-HOPMHPOBAHHUE PACcX0ia JIAKOKPACOUYHBIX MaTEPHAIOB;

-TUTIOBBIC arperaTbl KOMIUJIEKCHBIX OKPACOYHBIX JIMHU;

-TpeOOBaHUS TEXHUKHA OE30MaCHOCTH, IOXAapHOW O€30MacHOCTH W TPOU3BOACTBEHHOM
CaHUTAPUU JJIS1 OKPACOYHBIX [IEXOB U KPACKOIIPUTOTOBUTEIBHBIX OTJCIICHUN;

Ymemo:

-BbIOpaTh MOKPHITUS B 3aBUCUMOCTH OT YCJIOBUM AKCIUTyaTalllu;

-paccuMTaTh SJKOHOMUYECKYIO 3(PPEeKTUBHOCTD MPUMEHEHHSI TAKOKPACOYHBIX MAaTEPHAJIOB;

Bnraoemy:

-CTaHJapPTU30BAHHBIMHU METOJAAMHU UCIIBITAHUHN JTAKOKPACOUYHBIX MaTepUaIOB U MOKPBITHIA;

-CpaBHUTEJIHHON OLICHKOW METOJIOB HAHECEHUS JTAKOKPACOUYHBIX TOKPBITHIA.

3. Kpartkoe cogep:xaHue Iy CHHILITHHBI

1. Beenenue

OO0bekT nzydenus. Llenaun u 3aqaun Kypca «J1aKOKPaCOYHBIE TIOKPBITHSY

2. O0mas xapakTepPUCTHKA AU THBIX TOJTUMEPHBIX MTOKPBITUH.

OOmas XapaKTEepUCTHUKA MOJIMMEPOB, UCIIOJIb3yEMbIX JUTSE MOJIY4EeHHS
MPOTHBOKOPPO3UOHHBIX 3aIUTHBIX TMOKPHITHH. OCOOEHHOCTH  (DU3UKO-XUMUYECKHX CBOWCTB W
CTPYKTYPbl IMPOTHUBOKOPPO3UOHHBIX NOJUMEPOB. (OCHOBHBIE METOJABl MOJYYEHUS MOKPHITUH.
JlakokpacouHnble MOKpbITHS. [lopoikoBbie MOKPHITUS. MacTUUHbIE TOKPBITUA. JIUCTOBBIE TOKPHITUS
Y TYMMHPOBKH

2. MexaHu3MBbl 3alIUTHOTO JEHCTBUS U 1€ IPUMEHEHUS MOKPBITHM.

bazoBbie (pu3HKO-XMMHUYECKHE TPOIIECChl, ompenensiomue 3HPEeKTUBHOCTh 3aIIUTHOTO
JNEUCTBUS TMOKPBITHUI. MaccorepeHoc B MOJMMEPHBIX Marepuaiax. [lopucTtocTs U BO3MOXKHOCTH
¢dazoBoro nepeHoca. Juddysnonnsit mepeHoc. CopOIHsl arpecCUBHBIX KOMIIOHEHTOB U HaOyXaHHe
MOKPBITUS. BO3MOXHOCTH  peanu3alMu  CENEKTUBHOTO  mepeHoca.  Dusnuko-MexaHuuyeckas
YCTOMYUBOCTh MOKPBITUH. BHYTpEHHHUE HAIPSIKEHHUS B MOKPBITUSX. Y CTOWYHUBOCTh IIPU BHEIIHHUX
BO3JEUCTBUAX. POJIb aare3nOHHOrO B3aWMOJEWUCTBUS B MEXaHUUYECKOM YCTOMYMBOCTH IOKPBITUH.
[Ipoueccel nerpaganuu MOKPHITUM U pa3BUTUS KOPPO3HOHHBIX MMOPAXKEHUN

3. Crpykrypa, CBOWCTBa U COBPEMEHHBIE TEHACHIMM NPH CO3JaHUU  COBPEMEHHBIX
3aIUTHBIX MOKPBITUN



OcHoBHBIE (DYHKIMOHAJIBHBIE 30HBI TMOKPHITHA. MHOTOCIIONHBIE MOKPHITHS KaK OCHOBa
CO3/1aHUSI BBICOKOA((EKTUBHBIX MOKPHITUH. Mcnonp3oBanue H(Qekra MHOTOCIOWHOCTH JUIS
CHWKEHUS ITPOHUIIAEMOCTH OKPBITUN. MeXaHn4yecKkas yCTOMYUBOCTh KOMIIO3ULIMOHHBIX IOKPBITUH.

ObecnieueHre YCTOMYMBOCTH AATr€3WOHHOTO coenuHeHus. OCHOBHBIE THMBI U TPHUMEPHI
[IPAaKTUYECKOIO0 IMPUMEHEHHS 3allUTHBIX IOJUMEpHbIX MOKpbITUH. HoBble HampaBiieHus
COBEPILIECHCTBOBAHUS IOJMMEPHBIX MOKPBITUM JIJIs1 arPECCUBHBIX CPEL.

4. O0beM yueOHOM THCHHMIIINHBI

. B 3aueTHBIX B akanem.
Busl yaeOHOI paboThI
CIMHULIAX qacax

OO0mas TPyA0eMKOCTh TUCIUIJIMHBI M0 Y4eOHOMY IUIaHY |5 180
AyIUTOPHBbIE 3aHATHSI: 1,33 48

Jlexmuu (JIek) 0,89 32

[IpaxTnueckue 3anstus (113) 0,44 16
CamocrosiTesibHas padora (CP): 3,67 132
Bux KOHTPOJISA: 3a4eT C OLEHKOM - -

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUIIMHbBI
“Marepuanosenenune” (b1.B./IB.7.1)

1. Heau AUCUMIIIMHBI:

- npuobpeTeHHre oOydaroluiica 1Mo mporpaMmMme OakaiaBpuaTa 3HaHHM, HEOOXOIUMBIX JUIS
CaMOCTOSITEJILHOTO PEILIEHUsI BOIIPOCOB, CBSA3aHHBIX C BHIOOPOM MaTepuajoB AJisi 00OpyIOBaHUS U
KOHCTPYKIUH XUMHUKO-TEXHOJOTMYECKUX MPOILECCOB C YUYETOM YCIOBUHM SKCITyaTallMd, a TaKKe
HSKOHOMMUYECKUX U IKOJIOTMUECKUX (PAKTOPOB;

-noay4eHre uHpopMaluu 0 GU3NYECKON CYIIHOCTH SBJICHUH, MPOUCXOAIINX B MaTepuanax,
HCIOJIb3YeMbIX, B YaCTHOCTH, JJIS 3aIIUTHl OT KOPPO3UH;

-YCTaHOBJIEHHE 3aBUCHUMOCTH MEXJIy COCTaBOM, CTPOCHHEM M CBOICTBaMH MaTepUaIOB,
UCIIOJIb3YEMbIX, B YaCTHOCTH, JJISl 3aLIUTHI OT KOPPO3UH;

-U3y4yeHHe TEOPUHM U MPAKTHUKU Pa3IMYHBIX CHOCOOOB YIPOYHEHHS MaTepuaios,
o0ecreunBaroIINX BHICOKYIO HAJIEXKHOCTh U JIOJITOBEYHOCTh JeTallell MallliH, HHCTPYMEHTA U IPYTUX
H3NICIUM;

-U3y4eHHE OCHOBHBIX TPYII MaTepUalOB, HCHOJb3YEMbIX, B YACTHOCTH, B TEXHOJOTHIX
3alUTHI OT KOPPO3UH, UX CBOMCTB U 00JacTell MpUMEHEHHUSI.

2. B pe3yJbTare M3yYeHUs] JUCHUIIMHBI 00y4AOUIMICA MO NporpaMMe 0akajaBpuara
HOJIAKEH :

Obnaoams cnenyromumu npodeccuonansupivMu (I1K) komnerenusamu:

-CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIeHHUs Mpu pazpaboTke
TEXHOJIOTHYECKHX IPOIIECCOB; BBIOMpPATh TEXHUYECKHUE CPEJICTBA M TEXHOJIOTHMH C YYETOM
9KOJIOTMYECKUX TOCeACTBHI ux npumenenus (I1K-4);

- TOTOBHOCTBIO MPOBOAMUTH CTAHJAPTHBIE U CEPTH(PHUKAIMOHHBIE WCIBITAHUS MaTepUasoB,
U3/ ¥ TexHosoTnueckux mpoieccos (ITK-17);

- TOTOBHOCTBIO HCIOJB30BaTh 3HAHHE CBOMCTB XMMUYECKUX JJIEMEHTOB, COCIWHEHUH U
MaTepHaioB Ha MX OCHOBE JJIs pellieHus 3a1au npodeccronanbroi aesteabroctu (ITK-18).

3namo:

-KnaccuuKanuio, CTpyKTypy, COCTaB M CBOKWCTBA MaTepUaoOB, UCIIOJIL3YEMbIX, B YACTHOCTH,
B TEXHOJIOTHSIX 3aIlIUTHI OT KOPPO3UU;

- MapKHpPOBKY MAaTE€pPUAIOB, HCHOIB3YEMbBIX, B YAaCTHOCTH, B TEXHOJOTHUSX 3allUTHIl OT
KOPpO3HH;

- OCHOBHBIE KOHCTPYKIIMOHHbIE U (DYHKIMOHANBHBIE MAaTEpUANbI, NPHUMEHSEMBIE B



XUMHUYECKON TEXHOJOTUU U XMMUYECKOM anmnapaToCTPOCHUH.

Ymems:

- aQHAIM3UPOBATh  (U3UKO-XMMHUYECKHE U MEXaHHYECKHE CBOWCTBA MAaTEpHUaJOB, WX
KOPPO3UOHHYIO CTOUKOCTh U TE€XHOJIOTMYHOCTH;

—  pauMoHaJbHO MOAOOpaTh KOHCTPYKUIMOHHBIM Matepuan s XUMHKO-TEXHOJOTHYECKOTO
npoiiecca (peakTopa, anmnapara, MallliHbI) ¢ Y4€TOM METOJIOB 3aIlUTHl OT BO3MOKHOTO BO3CHCTBUSA
TEXHOJIOTHYECKOH Cpe/Ibl HA KOHKPETHBIE KOHCTPYKIIMOHHBIE MaTePUAIbI.

Braoemw.:

- MPOCTEHIIMMH  OTEpallUsIMK  OTIPEICIICHUs] CBOWCTB MAaTepUalioB, MCIOJIb3yeMbIX, B
YaCTHOCTH, B TEXHOJIOTUSIX 3aIIUTHI OT KOPPO3UH.

3. KpaTkoe copepxaHue JMCUMILIHHBI

MarepuanoBeieHHe Kak Hayka: 1eJd, 3a/1a4d ¥ 3HaYeHHE TUCIUIUIMHBL OO1ue TpeboBaHus,
MpeAbSIBIsIEMbIE K MaTepHaliaM B 3aBUCHUMOCTU OT YCIIOBHM MCIOJB30BAHUS WM JKCIUTyaTallWu.
PazButne Hayku o marepuanax. Poib pycCKuX yueHBIX B pa3BUTHHM HAayKH. JlOCTHXKEHUS B 00nacTH
CO3/ITaHUsI HOBBIX MAaTEpPHAIOB, TEXHUKO-IKOHOMHUYECKas 3P(HEKTUBHOCTh UX NMPUMEHEHHUs. 3HAUCHHE
MaTepuasIoB B Pa3BUTUH XUMHUKO-TEXHOJIOTHUECKHUX MTPOIIECCOB M 00ECIeYeHUN UX 0€301MacCHOCTH.

OCHOBHBIE TIOHATUSA O CTPOCHHH, CTPYKTYpE M CBOWCTBAX MaTepHAIOB. MeTOIbl M3y4EeHMS
CTPYKTYpPBI U CBOWCTB MaTEpHUAIIOB.

Crpoenne wmatepuanoB. OCHOBHBIE THIBI KPUCTAUIMUECKUX PEHIETOK. AHW30TPOIHS
CBOMCTB KpucTaIoB. CTpoeHHE peadbHBIX KpHUCTaLIOB. JlePeKThl peambHBIX KPUCTALIOB U UX
BJIMSIHAE HA CBOWCTBA METAJUIOB M CI1aBOB. CBoiCTBa Auciokauuil. Kpucrannusanus MeTamioB U
crutaBoB.  CamMoOmpoM3BOJIBHAS — KpHUCTAUIM3anusa.  HecaMompou3BOJIbHAS — KPUCTAJUTH3AIINSL.
AMopdHbIe MaTepHabl. AJITIOTPONTUYECKUE MTPEBPAIICHUS METaJIIOB.

CaoiictBa MmarepuanoB. [lokasarenu coicTB. Kiaccudukainus cBoicTB. MexaHWYeCKHe,
bu3uvecKue, XUMHUYECKHE, OKCIUTyaTallMOHHBIE W TEXHOJIOTMYECKHE CBOMCTBA MaTepHasOB.
[TokazaTenn MEXaHMYECKUX CBOMCTB, ONPECISEMbIC TPU CTATUYECKUX UCIBITAHUIX HA PACTSHKEHUE.
Mertonbl onpeneneHus TBEpAOCTH MaTepuaioB. [lokazaTenn MexaHMYECKUX CBOMCTB, ONpEEsieMble
MpY TUHAMUYECKUX U [TUKINYECKUX UCTIBITAHUSIX.

OCHOBBI TEOpPUHM CIUIABOB. JlMarpamMmbl COCTOSIHUSI CILJIaBOB. TE€pMUHBI M OIpPEICICHUS.
JuarpaMMbl — «COCTaB-CBOMCTBO». Da30BBIil COCTaB CIUIABOB. 3aBUCUMOCTb MEXJY CBONCTBaMu
CILJIABOB M TUIIOM JMarpammbl coctositus. [TpaBuno H.C. Kypnakosa.

Kenezo u cnaBel Ha ero ocHoBe. Crtamu u uyryHbl. JKene3oyriepoaucThie CIUIABBHI.
CTpyKTyphl CILJIAaBOB JKEJI€30-yriepoa. JuarpaMMbl COCTOSIHHS Keje30-1eMEHTUT. KOMIOHEHTHI,
(ha3bl U CTPYKTYPHBIE COCTABJISIFONTUE CTAJICH U OCIIBIX YYTYHOB.

KoHCTpyKIIMOHHBIE METAUIMYECKUE MaTepHalibl. YTJIEPOJAUCTBIE M JIETMPOBAHHBIE CTAJIU.
Knaccudukanus cranei, onpeaencHue MOHATUS KauecTBa cTalu (TpeboBaHUs K KauecTBY). Brnusinue
yriaepoaa U MOCTOSHHBIX (TE€XHOJIOTMUECKUX) MpUMECEe Ha KadyecTBO CTalld, METOMAbI YITYyYIlIEeHUs
KayecTBa CTaju (MOBBIIICHHE €€ KOHCTPYKIIMOHHOM MPOYHOCTH). BIusHUE JIerupyromux 31eMeHTOB
Ha cBoicTBa cranu. KoHcTpykuuoHHble ctanu. WHcTpyMmeHTanbHble cranu. Kiaccuduxarms
YIIEPOJUCThIX W JIETUPOBAHHBIX cTasied. MapkupoBka craneid. UyryHbel M TBEpIbl€ CILUIABBI.
CpoiicTBa M Ha3HayeHHE YyryHa. UyryHsl cepbie, Oenble, KOBKHE, BHICOKOMPOYHBIE, UX CBOMCTBA,
00nacTh MPUMEHEHH S, MAPKUPOBKA.

Tepmuueckass obpaboTka. Teopuss W mNpakTHKa TEPMUYECKOW U XUMHKO-TEPMHUYECKOU
00paboTKM MeTalioB M cIjiaBoB. [lpuponga, MexXaHM3M U YCIOBHS TPOTEKAaHUS CTPYKTYPHBIX
npeBpalleHuil B cranu. Buasl Tepmudeckoil 0OpabOTKHU CTamu: OTXKUT, HOpMalM3allus, 3aKajka,
OTIyCK. 3aKalMBaeMOCTh M MPOKaJIMBAEMOCTh cTajeil. BrmusuHue Tepmmuueckoit oO6paboTku Ha
MEXaHUYEeCKHue CBOWcTBa cranu. @DHU3NYECKUE OCHOBBI XHMHKO-TEPMHUYECKONH 0OpabOTKH.
Juddy3rnoHHOE HACBIIIEHUE MOBEPXHOCTH CTald HeMeTaulaMH. BUABI U CcOCOOBI IIEMEHTAIWU.
AzotupoBanue cranu. Juddysnonnas merammsanus. loHHAasE XUMUKO -TepMUudeckas oOpaboTka.



L[BeTHBIe MeTa/UIBI M CIUIaBBI Ha MX OCHOBE. OOIIas XapaKTepUCTUKA M KIACCUPHUKAIHS
MEIHBIX CruiaBoB. JlatyHu, OpOH3BI, METHO-HHKeNeBble criaBbl. OOmas XapaKTepUCTHKA
ATIOMUHHUEBBIX CIUIaBOB. J[ledopMupyembie amtOMHHHEBBIC CIUIABBI, JUTCHHBIC AIIOMHHHEBBIC
crmaBel. OOmmIasi XapakTepUCTHKa MarHHEBBIX CIUIaBOB. Jlegopmupyemble MarHueBbIE CILIaBBI.
JluteiiHple MarHueBbl€ CIUIaBbl. THUTaH W CIUIaBbl HAa OCHOBE THUTaHA. BiusHUE JIErMpyrOmuX
3JIEMEHTOB Ha CTPYKTYPY M CBOWMCTBAa TUTAHOBBIX CIUIABOB. bepwiumii M CIjlaBbl HA €r0 OCHOBE.
TyromnnaBkue MeTaIbl U CIUIaBbl HA UX OCHOBE.

[TopomikoBble MeTaUIMYEeCKUe MaTepuaibl. Marepuanbl ¢ 0COOBIMH  3JIEKTPUUYECKUMU
CBOWCTBAMHM.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYISIDHBIX coeauHeHui. CTpoeHue u CBOICTBa
nosuMepoB. TepMopeakTUBHBIE U TEPMOIUIACTUYHbIE MOIUMephl. CTpOeHHE U CBOMCTBA IJIaCTMACC.
OcCHOBHBIE Pa3HOBUIHOCTH TMPOMBIIUIEHHBIX MOJMMEPOB M IUIacTMacc. | 'a30HaNoJIHEHHbIE
IIJJACTMACCHI.

Oco0OeHHOCTH CTpOEHMs, CBOMCTBA PE3MHOBBIX MaTepuanoB. Pe3uHbl 00IIero Ha3HayeHUs,
CrHeIaIbHbIC PE3UHBI U 00JACTH UX TPUMEHEHHSL.

Jlakokpacounsle marepuansl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKA,
HImnartjieBKa.

Kepamuueckne wmatepuanbl. KOHCTpyKIIMOHHAs, WHCTPYMEHTAJNbHAas W TEXHUYECKas
kepamuka. Heopranmdeckoe crekio. Kraccudukamus crekon IO Ha3HAYeHUI0 U 00JacTu
npumeHenust. Curasisl. ['padut. AcGect. CBoiicTBa 1 06JaCTH TPUMEHEHUS.

JlpeBecHbIEe KOHCTPYKIIMOHHBIE MAaTEPUAITHI.

AHTH(DPUKITMOHHBIE METALTHYECKNAE U HEMETAJUTHUECKHE MaTepHUaIbI.

Komnosumnmonnsie  matepuanibl  (KM).  OOmas  xapakTepuCTHKa  KOMITO3UITHOHHBIX
MarepuanoB. JlucnepcHo-ynpodyeHHble KM, crmoucteie KM, Bosokaucteie KM. Komno3suimoHnHbie
Marepuaigbl Ha METAUTMYECKOW W Hemetammdeckod ocHoBe. CAIl (crmeueHHbIE aTIOMHUHHEBBIC
MOPOIIKH). ApPMHpOBaHHbIE TMOJUMEpHbIe Marepuaibl. Kepamuueckne KOMIO3UIIMOHHBIE
Marepuaibl. YIJIEpOAHbIE KOMIIO3UIIMOHHBIE MAaTEPHUAIIBI.

[ToHATHS 0 HAHOTEXHOIOTUAX, HAHOMaTepuanax. [[pumeHeHre B MPOMBIIIIIEHHOCTH.

Bnusinue o6myueHuss Ha CTPYKTYPY, MEXaHHMYECKHE CBOWCTBAa U KOPPO3HMOHHYIO CTOMKOCTH
MarepuaioB. PaanalimOHHOCTOMKHE CTAIU U CIUIABBI.

Bb160p KOHCTPYKLIHMOHHBIX MAaTE€pHAIOB JIsl KOHKPETHOTO TEXHOJIOIMYECKOro Ipoliecca.
Kputepuu u anroputm BpiOOpa KOHCTPYKIIMOHHBIX MaTepUaIoB. DKOJOTMUYECKUE U SKOHOMUYECKUE
aCIEeKThl MaT€pUAIOBEACHHS U 3aIUTHl MAaTEPUAIOB OT KOPPO3HUH.

4. O0beM yueOHOH JUCUMIIIIMHBI

B 3auvernnix | B akanem.

Buner yue6HO# paboTh eIMHULIAX gacax
O0mas TpyA0eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIaHY 8 288
AyIMTOpHBIE 3aHATHS: 2,7 96
Jlexmn 0,9 32
[IpakTuueckue 3aHATUS 0,9 32
JIaGopatopHble pabOThI 0,9 32
CamocrosiTesibHast padora: 4,3 156

Bua koHTpOJIs: IK3aMeH 1 36




AHHOTauMs padoyeii nporpaMMbl AU CHUILIHHBI
«CtpykTypa MeTta10B u ciiiasos» (b1.B.J1B.7.2)
1. Heap qucuunuHbl - GOPMUPOBAHUE y CTYJACHTOB HEOOXOIUMOU TEOPETUUYECKOH Oa3bl
1o MpuHOUNaM o0pa3oBaHUs (a3 B METAJUIaX M CIUIaBaX U O COBPEMEHHBIX METOJaX OIMHMCAHUS UX
YCTOMYMBOCTH, a TaKKe CHOco0ax ONpeleseHUsl KPUCTAUIMYECKHX CTPYKTYpP YHMCTBIX METAJUIOB,
TBEPAbIX PACTBOPOB U IPOMEXKYTOUHBIX COETUHEHUH.

2.B pe3yJjbTare M3y4eHHUsl TUCHUILUIMHBI 00y4Yalommiicsi Mo mporpaMMe GakajaBpuara
JAOJIZKEH:

Obnaoams cienyromumu nipodeccruonansabiMu (ITK) kommereHusAMU:

-CIIOCOOHOCTBIO MPUHUMATh KOHKPETHbIE TEXHHUYECKHWE pELIEeHUs Npu pa3paboTke

TEXHOJIOTUYECKHX IIPOILIECCOB, BHIOMpPATh TEXHUYECKHE CPEICTBA U TEXHOJOTHHM C YYETOM
9KOJIOTMYECKUX TocieAcTBUi ux npumeHenus (I[1K-4);

-TOTOBHOCTBIO IMPOBOJUTH CTaHAAPTHbIE U CEPTU(PHUKAIMOHHBIE HCIBITAHUS MaTepHaJIOB,
u3JIeui ¥ TexHosornueckux npoueccos (I1K-17);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX D3JIEMEHTOB, COCAUHEHUH H
MaTepHaJIOB Ha MX OCHOBE JIs pellieHus 3a1a4 npodeccnonansHoi nesirenpaoctH (ITK-18);

3Hamo:

— TUIIbl KPUCTAJUIMYECKUX PELIETOK, MHAEKCH Muiiepa, MeTasulbl, OTHOCSIIHECS K Pa3HbIM
KPUCTAIIMYECKUM CTPYKTYpaM;

— BIIMSHUE CTPOCHUSI U CTPYKTYpbl KPUCTAUIOB M JEPEKTOB HMX CTPOCHMSI Ha CBOMCTBA
METAJUIOB U CILJIABOB;

— BJIMSHHE IPUMECEH, B YaCTHOCTHU BOJIOPOJIa HA CBOMCTBA METAJIJIOB U CIIJIABOB;

— MOpP(OJIOrHIO MOBEPXHOCTH, (OPMBI POCTA U TUIIBI IOBEPXHOCTH.

Ymemo:

— omnpenaenTh Ae(eKTbl CTPYKTYPhl METAIIOB U CIIABOB;

— YMETh OIPENEIIATh TUIl CTPYKTYPBI CIUIAaBOB, CTPOUTH JUArPAMMBbI COCTOSHMSL.

Braoemy:

— METOJaMH BbIpallliBaHUsI MOHOKPHCTAILIOB;

— DIIEKTPOXUMHUYECKUMH, OINTHYECKUMH, MEXAHHYECKHUMU U SIIEKTPOHHBIMH METOJaMHU
HCCIIEI0BAHUS ITPOLIECCOB KPUCTAIIIM3ALMU, CTPYKTYPBl M CBOMCTB METAJLIOB U CILIABOB.

3. Kpartkoe coagep:xaHue IUCIHILIAHBI

1. Beenenue

OOBeKT M3ydeHMs: CTPYKTYpa U CBOMCTBA METANIMYECKUX MaTepUaloB, B OCOOEHHOCTH
[IPUMEHSAEMBIX B JIEKTPOXUMUYECKUX 00JIaCTAX U B 00JIACTH 3aLIUTHI OT KOPPO3HH.

2. CTpyKTypa METaJIJIOB U CILIAaBOB: OOLIME BOIPOCHI.

WneanbHble M jaedekTHble CTPYKTYpbl. THIBI KPUCTAJUIMYECKUX PEIIETOK, WHAEKCHI
Musiepa, MeTajulbl, OTHOCSIIMECS K Pa3HbIM KPUCTAIMYECKUM CTpyKTypaMm. Tumsl 1edekTos.
3epHa M MeK3epeHHbIe IPpaHullbl. AMOP(HbIE 1 HAHOKPUCTAIUTMYECKHE METAIIIMUECKUE MaTepHaIbl.
OCOoOGeHHOCTH CTPYKTYPBI U CBOMCTB MaJIbIX YacTHUILI.

3. CTpyKTypa METaJJIOB U CILUIABOB: CIIELHAJIBHBIE BOIIPOCHI.

CrnaBel: TepMOJMHAMMKA JIBYXKOMIIOHEHTHBIX CHUCTEM, IUarpaMMbl COCTOSHUS. THIIBI
CTpYKTYphl crutaBoB. [Iporecchl Bo3Bpata M pekpuctamuzanuu. Meramiorpagus. Mopgomorus
MOBEPXHOCTHU, POPMBI pOCTa U TUIBI MOBEPXHOCTH. CTYNEHH pOCTa, TEPPAChl, U3JIOMBI.

4. 3apok7ieHue U POCT KPUCTAIIIOB.



HavanpHble craguu 3apokaeHus (Hykieanus). TepMoauHaMMKa U KUHETUKA HyKJICAIUH.
Poct kpucrammoB. MaccoBas  kpucrammsanusa.  [IoCIONHBINA,  CIOUCTO-CIMPAIBHBIA U
«HOPMAJIBHBIMN» pOCT TIpaHeil. MeToabl BBIpAMBaHUSA MOHOKpPUCTALIOB. [IpenMyinecTBeHHast
opueHTalus (TEKCTypa).

5. OU3UKO-MEXAaHUYECKHUE CBOMCTBA METAJUIOB U CILIABOB, UX CBSI3b CO CTPYKTYPOIL.

Bnusiaue rpaHun; 3epeH W Apyrux Ae(eKToB Ha CBOWCTBA METAUIOB W  CIUIABOB.
Mexanndeckue, EKTPUYECKUE U MarHUTHBIE CBOKWCTBA. METO bl MCCiie10BaHNs CBOMCTB. BinsiHue
IIpUMeECEH, B YaCTHOCTH, BOJOPOJA HA CBOMCTBA METAJJIOB U CILUIABOB.

6. Metonpl uccien0BaHus MPOLIECCOB KPUCTAIIM3ALUHN, CTPYKTYPbl U CBOMCTB METAJJIOB U
CILIaBOB.

DNEeKTPOXUMHYECKHUE, ONTUYECKHE, MEXaHWYECKHE U 3JIEKTpOHHbIE MeToabl. Hekoropsie
METO/Ibl HCCIIEIOBaHUSI TMOBEPXHOCTH M TOBEPXHOCTHBIX CJOEB METAJUIOB. OJEKTpoHOrpadus,
CHEKTpaJbHbIE  METOJbl, 30HJOBbIE MeTo/abl. (OCOOEHHOCTM HUCCleNOoBaHUM B o0sacTu
raJbBaHONOKPBITUNA U KOPPO3HMOHHBIX CBOMCTB METAJIJIOB U CIUIABOB.

4. O0beM yueOHOH TUCUMIIIIMHBI

B 3a4eTHLIX|B aKazieM.
Buel yae6HOM paboTh e IMTHIITAX qacax
OO01asi TPY10€MKOCTh THCIUILIMHBI 10 Y4eOHOMY MIaHy |8 288
AyIUTOPHbIE 3AHATHSI: 2,67 96
Jlexuunm (JIek) 0,89 32
[Ipaktuueckue 3ansarus (113) 0,89 32
JlabopaTtopusie padoTs (JIP) 0,89 32
CamocrosiTesabHasipadora (CP): 4,33 156
Bua KOHTpOJIA: IK3aMeH 1 36

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIIHHBI
«MeToabl HcC/IeIOBAHUS MAaTEPHAJIOB U NPoleccoB xummu4ieckoit Texnojaorum» (b1.B./1B.8.1)

1. Heap IMCHUILIMHBI TPUHOOpETEHUE CTYIACHTAMH 3HAHUM TEOPETUYECKUX OCHOB
COBPEMEHHBIX METOJIOB (PM3MKO-XMMHUYECKOTO aHAIM3a U UCCIENOBAaHUS MaTEpHUaJOB U MPOIECCOB
XUMHYECKON TEXHOJIOTHUH.

2. B pe3yabTare u3yueHHus TUCHHUILIMHBI 00y4aKOUIUiics MO NporpaMMe GakajaBpuara
HOJIKEH:

Ob6naoams cnenyromumu npodeccruonansabiMu (ITK) komnerenusamu:

-CIIOCOOHOCTBIO TMPOBOJUTH AaHAM3 ChIPbA, MaTepuaioB U TOTOBOW MPOAYKIIHH,
OCYILECTBIISAITh OLIEHKY pe3yabraroB aHanmu3a ([1K-10);

-TOTOBHOCTBIO TMPOBOJIUTH CTAaHAAPTHBIE U CEPTUPUKAIMOHHBIC HCIBITAHUS MaTepUasoB,
U3/l U TexHosIoTnueckux mpoieccos (ITK-17);

3namu:

— KJIaCCHMYECKHe MpHeMbl paboThl Ha HCCIIEI0BATENbCKUX MPUOOpax;

— OCHOBBI TPOBEACHUS CJIOXKHBIX MHOTOYPOBHEBBIX HAyUHBIX OKCIEPUMEHTOB C
HCIO0JIb30BaHMEM HOBeMHIIero o0opy1oBaHus;

— METO/bI TIOMCKA, aHAIIM3a U CUHTe3a MHPOPMAIMH 110 MaTepraiaM U Ipoleccam;

Ymemo:



— BbIOMpaTh ONTHUMAJIBHBIA METOJ HCCIEAOBAaHUA MAaTEpUAIOB M MPOIECCOB IS
KOHKPETHBIX 3a/1a4;

— BBINOJHATh (PU3UKO-XUMUYECKHE MCCIIeIOBaHUs, HAIIPABJICHHbIE HA Pa3padOTKy HOBBIX U
IIOBBILIEHUE KAYECTBA yXKE CYIIECTBYIOLUX MaTEPHAJIOB;

— OCYIIECTBJIATh KOHTPOJIb COCTaBa, CTPYKTYPbl U CBOWCTB MaTEpUAJIOB C UCIOJIb30BAHUEM
COBPEMEHHBIX aHAJIMTUYECKUX CPEJCTB U KOMIIBIOTEPHOTO IPOrPaMMHOTO 00ecTIeueHUS;

— CaMOCTOATENIbHO IOJIyyaThb W HUHTEPHPETUPOBATH  AHAJIUTHUYECKUE JaHHbIE C
HCI0JIb30BAHUEM COBPEMEHHOTO NPOrPAMMHO-METOIUYECKOI0 00ECIIEUEeHNUS;

Braoemy:

— OCHOBHBIMH  COBPEMEHHBIMH  (U3UKO-XMMHUYECKHMH  METOJaMHU  HCCIICIOBAHUS
MaTepHUajIoB U MPOLIECCOB;

— CXEMaMHM YCTPOMCTB M NMPHUHLIMIIAMU PabOThl COBPEMEHHBIX MPUOOPOB MO HUCCIETIOBAHUIO
MaTepHajIoB U MPOIIECCOB.

3. KpaTtkoe conep:kanue JUCHUTIIHHBI

1. Meto KOMOMHAITMOHHOTO PAacCessHUsI HA MUKPOCTIEKTPOMETPE.

MeTto10M K0J1€0aTENBbHON CHEKTPOCKONMUHN — CHEKTPOCKONHSI KOMOWHAIIMOHHOTO PacCesHUs
(KP) mnu Raman-cniekrpockonus (RS). O3nakomieHne cTyIeHTOB ¢ SIBI€HHEM KOMOWHAIMOHHOTO
pacceuBaHus cBera U comnoctaBieHue ero ¢ HMK-cnexkrpockonumein. O3HaKOMJIEHHE CTYJIEHTOB C
yCTpoiicTBOM U paboToit Raman-cnexrtpomerpa Senterra, ¢upmbr Bruker, moka3 Ha KOHKPETHBIX
MPUMEpPax CXOJCTB M BOBMOKHBIX OTJIIMYHHA B CIIEKTPAX, 3apETUCTPUPOBAHHBIX MTPH PA3IIUIHBIX A U C
MOJISIPU3aTOPOM, U ¢ TabIuIaMH, HEOOXOAUMBIMU JJISl HHTEPIIPETALIUU CIIEKTPOB.

2. DNEeKTpOXUMHUYECKHE U (POTOCTIEKTPOMETPUUECKHE METO bl UCCIIEI0OBAHUSI.

Metoapl u3ydeHHUsT PacTBOPOB (C TOMOIIBIO SAEPHOTO MAarHUTHOTO pe3oHaHca (SIMP),
HEUTPOHHOTO pAacCesHUs, paCCesHUs PEHTTCHOBCKHX Jiyded moa ManbiMu yriamu (PMY),
muHamuueckoro ceropaccesaus (ACP), mudbdepenunansuoit ckanupyromieit kanopumerpuu (ACK)
U Jp.) IIAPOKO TMPUMEHSAIOTCS KiIaccHueckue (CmeKTpoPoToMeTpus, KOHAYKTOMETPUS |
MTOTEHITUOMETPHS ).

3. HccnemoBaHue  peoJOTHMYECKUX  CBOMCTB ~ HEHBIOTOHOBCKMX  JKHUIKOCTEM U
BBICOKOKOHIIEHTPUPOBAHHBIX JUCTIEPCHBIX CUCTEM C MTOMOIIBIO POTALIMOHHOTO BUCKO3UMETPA.

[lonyueHue peosOrMUECKUX KPUBBIX Te4eHHs U A(GGEKTUBHOW  BAKOCTH  JUIA
HEHBIOTOHOBCKUX KUAKOCTeH. (O3HAKOMIIEHBI C COBPEMEHHBIM MPELHU3HOHHBIM POTALHOHHBIM
peomerpoM HAAKE RSI1, koTopblii MO3BOJSET MNPOBOJUTH PA3HOCTOPOHHEE MCCIEIOBAHUE
TUKCOTPOITHBIX CBOMCTB CTPYKTypupoBaHHbIX jgucnepcHeix cucreM (CHC) (uukimyeckoe
pa3pylieHHe-BOCCTaHOBIIEHNUE, BOCCTAHOBIIEHUE TIO]] IEHCTBUEM ClIa00H OCHUIUISILIUY, CTYIIEHYaTOe
U IUIAaBHOE HArpy)XeHHe-pa3rpyKeHHE C aBTOMaTH4eCKOW 0OpabOTKOM T'MCTEPE3UCHBIX KPHUBBIX),
CO3JaHME TMPOTPaMMbl MJIi CJIOXHOTO HCCIEAOBAaHUSA PEOJIOTHYECKHX CBOHCTB B TpeOyeMbIX
HMHTEpBaJIaX PEOJOTUYECKUX apaMeTPOB.

4. KpaeBo#l yroy cMauyuBaHUsl.

HccnenoBanne u3MEHEHHUsl yIila CMAayuMBaHUs Ha Pa3jMYHBIX MOBEPXHOCTAX C TEUYEHHUEM
BpeMeHH. J[eTeKTUpoBaHue COCTOSIHUS MOBEPXHOCTH, a TAK)Ke aHaJM3 MPOLIECCOB, TPOUCXOAAIIUX B
MIPUIIOBEPXHOCTHOM CJIO€ BEIIECTBa TOJIIMHOW MOPSIIKA HECKOJIbKUX HAHOMETPOB MPU KOHTAKTE C
KHUJIKAMU  cpelamMH. VI3MepeHMe TOBEPXHOCTHOM HHEPIUH, OIpeNesIeHue IIepOXOBAaTOCTH
MOBEPXHOCTH, YCTAHOBJIEHUE TOYHOTO BPEMEHH Hauasla i CKOPOCTH MPOLIECCOB KOPPO3UU METAILIOB,
B TOM YHCJIe MPU IPUMEHEHHUH 3aIIUTHBIX MMOKPBITHI, UIMEIOIUX HAHOPA3MEPHYIO TONIIUHY, OILIEHKY
CTeTIEHH 3arps3HEHHOCTH TMOBEPXHOCTEH (JaHHBIM METOJOM MOXKHO BBISBISTh 3arpsi3HEHUS,
HE/IETEeKTHUPYEMble BH3YyallbHO, @ HHOI/A Jaxe C TOMOIIbI0 MHMKpPOCKOIHUH), HCCIEeJ0BaHue
o0pa3oBaHUsl CMa4yMBAIOMINX IUJIEHOK Ha TMOBEPXHOCTAX MATEPHANIOB B YCIOBHSX IOBBIIICHHOMN
BJIQXKHOCTU (IIPOIIECC MOXKET HMMETh pelIaolee 3HAYeHHWE A MaTepuajoB, MPUMEHSEMbIX B
ANIEKTPOTEXHUKE U AIIEKTPOHHKE), ONPEIETICHUE 0N KaXJO0T0 U3 KOMIIOHEHTOB B MOBEPXHOCTHOM
clioe.



5. PEHTreHOCTPYKTYpHBIN aHAIIN3 MATEPUATIOB

ManoyrinoBoe paccestHIe M MOpPOUIKOBas IU(PAKUKs B HCCICJOBAHUU MaTEepPHAJIOB.
Omnpenenenne CTPYKTYpbl WM OTACTBHBIX CTPYKTYPHBIX MAapaMETPOB PACCEHBAIONIETO 0OBEKTa IO
3aBHCUMOCTH MHTEHCHUBHOCTH PACCEIHHOTO MOHOXPOMATHUYECKOTO M3JIy4eHHs, MPOIICIIIEro 4epe3
oOpa3zerl, OT yriia paccesHusl.

4. O6beM yueOHO# AMCHUIITHHBI

B 3a4eTHBIXB aKazeM.
Bubl yueOHOI pabOThI e THEMTIAX yacax
OO0uasi Tpy10€eMKOCTh IMCHUILIMHBI N0 y4eOHOMY mJiany @4 144
AyIUTOPHBIE 3AHATHSI: 1,84 66
JlaGopaTopubie padoTsl (JIP) 1,84 66
CamocrosiTesbHasipadora (CP): 2,16 78
Bua KOHTPOJIAA: 3a4eT ¢ OLEHKOM - -

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUIIMHBI
«IMokpoiTus» (b1.B./1B.8.2)

1.leau qucHUNIMHBI:

-03HAKOMJIEHHE OOYYaIOIMMUXCSA C OCHOBAMHM TEXHOJIOTUM TIOJMYyYEHHUS HEOPTaHUYECKHX
MOKPBITUM € 3aJJaHHBIMU CBOMCTBAMU;

- TIPHOOPETeHUE CTyIEHTaMH 3HAHWK O Tpoleccax GOPMUPOBAHKS TOKPBITHH, METOAAX
MOJATOTOBKH  TOBEPXHOCTEH,  crmocobax pPETYJIMPOBaHUSI  TEXHOJOTHYECKHUX  MPOIIECCOB
(dhopMupOBaHUS TOKPHITHNA, METO/IAaX KOHTPOJIS KaueCTBa TOCICTHUX.

2. B pe3yabTare u3yuyeHusi JMCHUIIMHBI 00y4alOIMiicsl M0 mMporpamMMe 0akajaBpuarTa
HOJIKEH:

Obnadams cnenyronumu nipodeccuonanbabiMu (I1K) kommereHImsaMu:

-CIIOCOOHOCTBIO MPOBOJUTH AaHAIW3 ChIpbA, MaTepuajioB U TOTOBOW MPOAYKIUH,
OCYIIECTBIIATH OLCHKY pe3ynbraToB aHanu3a (I1K-10);

-TOTOBHOCTBIO TMPOBOJUTH CTaHAAPTHBIE U CEPTU(PUKALMOHHBIE HCIBITAHUS MaTepUasoB,
U3JCTUI ¥ TeXHoJoruueckux mpoieccos (ITK-17);

3namo:

- KJIAaCCHU(HMKAIUIO MOKPBITUNA MO METOJaM MOJIY4YEeHUs, Ha3HAUYCHHUIO, XapakTepy (PU3UKO-
XMUMHYECKOTO B3aUMOJCHCTBUS «IIOKPBITHS - TOJJIOKKA», TUIY CTPYKTYpPhl KOMIIO3UIIMOHHOTO
MaTepHuabl KIOKPBITHE - TIOJIOKKAY,

- TEOPETUYECKHE OCHOBBI (POPMHUPOBAHUS CBS3U MOKPBHITHE — TIOIJIOKKA;

- ¢u3MYeCKHE SABJICHUS, JIGKAIIUE B OCHOBE METOJOB HMCCIICIOBAHUS M KOHTPOJISA COCTaBa,
CTPYKTYpPBI U CBOMCTB MOKPBHITUN U TIPOIIECCOB B HUX, KJIACCU(PHUKAIIIIO METOJIOB 110 ATUM SBICHUSIM;

- (U3UKO-XMMUYECKHE U TEXHOJIOTHUECKHE CBOCTBA MOKPBITUI M METOABI UX OTIPECIICHUS;

- IIPUHIIMITBI BEIOOPA ONTUMAIBHBIX TEXHOJIOTHMUYECKUX MPOIECCOB MPOU3BOACTBA MOKPHITUI
C TOYKH 3pEHHUS PALUOHAIBLHOTO HMCHOJB30BAHUS MPUPOJHBIX PECYPCOB M 3AIIMTHI OKpYKaroulen
Cpelibl;

- POJb MOKPBITUI B COBPEMEHHON TEXHHKE, UX MPUMEHEHHUE B XMUMHYECKOM TEXHOJIOTHH,
METAJUTypTrUH, MAIIMHOCTPOCHUH, aBUAIIUM 1 KOCMOHABTHKE;

-Ymemso

-IIPOTHO3UPOBATH BIUSHUE Pa3INYHBIX (AKTOPOB HA CBOMCTBA MOKPHITUS MPU MOTYYCHUH U
B MPOILECCE IKCILTyaTallluH;



- BBIOMpaTh MaTepuall MOKPBITUS M METOJbl OOpabOTKM TOBEPXHOCTH [UIS MOJyYECHUS
IIOBEPXHOCTH C 3aJaHHBIMU XapaKTEPUCTUKAMH, IPOEKTHUPOBATH TEXHOJIOTMYECKUE IIPOLECCHI
BO3/ICHCTBUS HA IOBEPXHOCTH;

-BBIOMpATh CHOCOO HAHECEHMS MOKPBITHS, KOHCTPYKIMIO YCTAHOBKH C Y4ETOM TEXHUKO—
SKOHOMHMYECKHUX MMOKa3aTeIIeH;

- noA0upaTh ONTUMAJIbHBIN TEXHOJOTMYECKHUM IMpolecc /Uid MPOU3BOJACTBA T€X WM HHBIX
MaTepUasoB, U3JCIUA U TOKPBITUI.

-BBIOMpATh METOABI KOHTPOJS KayecTBa M ONPENENsTh OSKCIUTyaTal[HOHHBIE CBOHCTBA
ITOKPBITUH.

Braoemy:

- HaBbIKAMHU MCHOJb30BAaHUS U pPa3pabOTKHM HOBBIX TEXHOJOTHYECKHX IMPOILIECCOB U
000pyI0BaHus [yl HAHECEHUS! TIOKPBITHIA;

- METOJJaMH  CpPaBHUTEIBHOM  OLEHKM  PA3JIMYHBIX  TEXHOJOTMYECKHMX  METOJ0B
MTOBEPXHOCTHOTO YIPOYHEHUS M HAHECEHMs MOKPBITUH, MHpOpManueil O COBPEMEHHOM YpPOBHE
TEXHOJIOTUH YIIPOUYHEHHSI IOBEPXHOCTH,

3.Kpartkoe coaep:kaHue pa3/iesioB AU CHUIIIMHBI

Teoperndeckre OCHOBBI W BBIOOP TEXHOJIOTHYECKOTO CIIOCOO0a HAHECEHUS TOKPBITHMA.
Knaccudukanus TEXHOJIOTHYECKHX TMPOIECCOB HaHECEHWs TMOKpeITH. [IpuHuUmel BeIOOpa
TEXHOJIOTUH HAHECEHUS MOKPBITHH.

OU3NKO-XMMHYECKHE CBOWCTBA TOBEPXHOCTH W Marepuana, yJacTBYIOIIUX B
dbopmupoBaHuM MOKpHITHH, CTpoeHHE W CBOWMCTBA MOBEpXHOCTH, [Iporieccrl, mpoucxonasmue B
MMOBEPXHOCTHOM cJio€ MpH (OPMUPOBAHUU MOKPBHITUU. XapaKTEpUCTHKA M CBOICTBA MaTepUalOB,
MIPUMEHSEMBIX JJII HAHECEHWS NOKPBITMM — METaulbl, HEMETAJUIbl, CIUIaBbl, HHTEPEMETAIUIU/IBI,
HEMETAJUIMYECKUE COEAMHEHUS, OKCUIHBIE COCTUHEHUSI.

KonTpons kadecTBa HaHECEHHBIX NOKpbITHHA. OOmMe W cHenualbHble KOHTPOJbHBIE
ONEpAllMK ONPEIEICHUSI KAaYeCTBEHHBIX IOKa3aTeled MOKphITHHA. HecriomHOCTH B MOKPBITHSX.
Mertannorpaguueckue M PEHTICHOCTPYKTYpPHBIE METOJbI HCCIEIOBAaHUS TMOKPBITUH. MeToabl
OIICHKU (PYHKIIHOHAIbHBIX CBOMCTB MOKPBITHIA.

l'azorepmuueckue mnokpeiTus. [‘a3oruiameHHoe HaHeceHwe MNOKpbITMH. Hanpaisemsbie
MOKPBITUS. BakyyMHO-KOHJEHCAIIMOHHBIE TOKPBITUSA. OOILIMe XapaKTepUCTHKU  YKa3aHHBIX
npoueccoB.  [IpuHIMNUAanbHBIE CXeMa MOJIyYEHHUSI TOKPBITHH BBIINIEYKAa3aHHBIMU CIOCO0aMHU.
Annaparypuoe odopmiienue u oOopynoBanue. I[IpeumymectBa u  Hemoctatku. O6nactu
MIPUMEHEHHUSL.

4. O0beM y4yeOHOM TUCHHMILINHBI

B 3ayeTHBIX|B aKaJieM.
Buer yae6HOM paboTh e MHEITIAX qacax
OO01mast TPy/10eMKOCTh JMCHHUILIMHBI 110 Y4eOHOMY I1aHy 4 144
AyAUTOPHBbIE 3aHATHS: 1,84 66
JIaGopatopusie padotsl (JIP) 1,84 66
CamocrositesibHas padora (CP): 2,16 78
Bux KOHTPOJISA: 3a4eT ¢ OLEHKOH - -

AHHOTanus padouyel nporpamMmsl y4eOHoi npakTtuku (b2.Y.1)
1. Heab NpPakTUKH — TOJy4YeHHE TNPOPECCHOHATBHBIX YMEHHH U  HABBIKOB



npoecCHOHANBPHON JIEATEIFHOCTU ITYyTEM CaMOCTOSTEILHOTO TBOPYECKOTO BBHIMOJHEHUS 3a/ad,
MOCTaBJICHHBIX MPOTPAMMON PAKTUKH.

2. B pe3yJbTaTe NpPOX0:KAeHUs MPAKTUKH 00y4aroumiics Mo nporpaMme 6aKajiaBpuara
JOJIZKeH:

Obaaoams cnenyromumu (I1K) komnereHuusamu:

- CIOCOOHOCTP M TOTOBHOCTH  OCYIIECTBJISITH  TEXHOJOTMYECKUH TIpoOLecC B
COOTBETCTBUH C PETIAMEHTOM M HCIIOJIb30BaTh TEXHUYECKHE CPEACTBA JUISI M3MEPEHHUS OCHOBHBIX
napameTpoB TEXHOJOIMYECKOTO MpoIiecca, CBOMCTB Chipbs u npoaykiun (ITK-1);

- TOTOBHOCTh HPHUMEHSTh AHAINTHYECKHE W  YHCJICHHBIE METOABl  peIIeHUs
MOCTaBJICHHBIX 3aJlad, HCIOJb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTHH, MPOBOINTH
00paboTKy HHpOpMAUM C MCHOJIb30BAHHUEM MPUKIAAHBIX MPOTPaAMMHBIX CpPEACTB Cdepbl
npodeccronanbHoi nesrenpHocTH (ITK-2);

- TOTOBHOCTP HMCIIOJIb30BAaTh HOPMATHBHBIE JJOKYMEHTHI 10 Ka4eCTBY, CTAHIAPTH3AIIH
U cepTH(PUKANUU TPOTYKTOB M W3ACIHMA, DJIEMEHTHl YKOHOMHYECKOTO aHajM3a B MPAKTUYECKOH
nesrenprocTH (ITK-3);

- CMOCOOHOCTh TIPUHUMATh KOHKPETHBIE TEXHWYECKHE peIIeHHs TMpH pa3padoTke
TEXHOJIOTUYECKAX TIPOIIECCOB; BBHIOMpATh TEXHWYECKHE CPEICTBA M TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX ToceaAcTBUi ux npumeHenus (I[1K-4);

- CIOCOOHOCTh HCTIONIB30BaTh MpPaBWIIa TEXHUKH O€301acHOCTH, MPOU3BOICTBEHHON
CaHWTApPUH, MMOKAPHOH 0E30MaCHOCTH W HOPMBI OXPaHBI TPY/a; U3MEPATH M OIICHUBATh MapaMeTphI
MIPOU3BOJICTBEHHOTO MUKPOKIIMMATa, YPOBHS 3allbIJICHHOCTH W 3ara30BaHHOCTH, IIIyMa, U BUOpaInn
(IIK-5);

- CIIOCOOHOCTH HAAKMBATh, HACTPAUBATh U OCYILECTBIISATH IPOBEPKY 000pYyIOBaHUS U
nporpammubix cpeacts (ITK-6);

- CIIOCOOHOCTh MIPOBEPSTH TEXHUYECKOE COCTOSIHUE, OpraHU30BbIBATH
NpOQUIAKTUYECKHE OCMOTPbI M TEKYIIUH PEMOHT 00O0pYIOBaHMs, TOTOBUTH OOOpYyIOBaHHE K
PEMOHTY M IPHHUMAThL 000pyaoBanue u3 pemonta (I1K-7);

- - TOTOBHOCTb K OCBOEHHIO U IKCIUIyaTallud BHOBb BBOoAMMOro obopynosanus (I1K-
8);

- CHIOCOOHOCTh ~ AHAIM3MPOBATh  TEXHUYECKYIO  JOKyMEHTAlUIo,  MOAO0UpaTh
000pyI0BaHKe, TOTOBHUTD 3asBKH Ha MPHOOpeTeHre U peMOHT obopymoBanus (ITK-9);

- CIIOCOOHOCTh TMPOBOJUTH AHANU3 CHIPbS, MAaTEpPHAOB M TOTOBOM MPOIYKLIHUH,
OCYIIECTBIIATH OLCHKY pe3ynbraToB aHanu3a (I1K-10);

- CHIOCOOHOCTh  BBISBIISAITh U YCTPAHATh OTKJIOHEHHS OT PEXKUMOB  pabOThI
TEXHOJOTMYIECKOro 000PyIOBaHMUS U ITAPAMETPOB TexHOIorndeckoro mporecca (ITK-11);

— CIOCOOHOCTH TUIAHUPOBATh M MPOBOJAUTH (PU3MUECKHE U XUMUYECKHE YKCTIEPUMEHTHI,
MPOBOAUTH OOpPabOTKY HMX pe3yJlbTaTOB M OLIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THIIOTE3bl U
yCTaHABIUBATh TPAHUIBl MX MPUMEHEHHUs, MNPUMEHSATh METOJbl MAaTeMaTU4YeCKOTO aHauu3a Hu
moaenupoBanus (ITK-16);

— FOTOBHOCTh ~ NPOBOAWTH  CTaHAApPTHbIE M CEePTU(PUKAIMOHHBIE  HCIBITAHUS
MaTepuasoB, U3eNuil U TexHonorudeckux mpoueccos (ITK-17);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHWE CBOMCTB XMMUYECKHUX HJIEMEHTOB, COCAMHEHUHN U
MaTepuaIoB Ha UX OCHOBE sl pelieHus 3aaa4 npodeccuonanproi nesrenbroctu (I1K-18);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DM3UYECKUX TEOPUH Ui peLIeHHs
BO3HUKAIOMIMX (PU3MUECKUX 3a7ay, CaMOCTOSITEIbHOIO NMPUOOpeTeHHs (PU3MUYECKUX 3HAHWM, AT
MOHUMAHUS MPUHIMIIOB pabOTHl MPUOOPOB U YCTPOWCTB, B TOM YHCIIE€ BBIXOJIIUX 3a MPEAEibI
komnerenTHocTH (ITK-19);

- TOTOBHOCTh HM3y4aTh HAyYHO-TEXHHUYECKYIO HWH(POpPMAIMIO, OTEUECTBEHHBIH U
3apyOeIKHBIN OMBIT IO TeMaTuke uccienopanus (ITK-20)



3namy:

— MOPSIIOK  OpraHu3alliy, ITUIAHUPOBAHUS, TMPOBENEHUS U OO0ecleueHus Hay4dHO-
HCCIIEIOBATEIIbCKUX Pa0OT ¢ UCTIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHI

— MOPSIIOK  OpraHu3alud,  [UIAHUPOBAHUS,  MPOBEIEHUS W oOecnedeHus
00pa30BaTEIILHON JIEATSIBHOCTH 10 TIPOPUITIO H3y4aeMOi ITPOrpaMMEbl OakagaBprara

Ymemo:

- OCYIIECTBIISITh TOUCK, 00paOOTKY M aHATU3 HAYYHO-TEXHUYECKOW MH(POPMALUU IO
poQrITI0 TPOHICHHON TIPAKTHKH, B TOM YKCIIE ¢ IpuMeHeHueM Internet-rexuomnoruii;

- UCIIOJIb30BAaTh COBPEMEHHBIC MPUOOPHI W METOAMKH MO0 TPOPWII0 TPOTrpamMMbl
OakamaBpuaTa, OPraHU30BBIBATH IPOBEJCHUE OJKCICPUMEHTOB U WCIBITAHWHA, MPOBOJAUTH WX
00paboTKy U aHAIU3UPOBATH UX PE3YIbTATHI;

- BBITIOJTHATE TIearoruveckue (hYHKIUH, MPOBOJIUTH MPAKTUYCCKHE W JTa0OPATOPHBIC
3aHATHUS CO CTYACHUECKOU ayTUTOPHEH 10 BEHIOpAaHHOMY HANPaBJICHUIO TIOITOTOBKH.

Braoems:

- CIOCOOHOCTBI0O M TOTOBHOCTBIO K HCCIIEOBATEIBCKON NEATEIHHOCTH TIO MPOQHUITIO
M3y4aeMoU IporpamMMel OakajiaBpuara;

— METOJIOJIOTHYECKUMHU TIOJIXO/IaMH K OpraHW3allid HAay4YHO-HCCIIE0BATEIbCKON U
00pa3oBaTeIbHON JEATEIHHOCTH,

- CIIOCOOHOCTBIO HAa TPAKTHKE HCIOJB30BaTh YMEHHUS M HAaBBIKM B OPraHU3alNAA
Hay49HO-HUCCIEA0BATENHCKUX M MPOEKTHBIX padoT;

- HaBBIKAMU BBICTYIIJICHUH TIepe]] y4eOHOM ayuTOpreH.

3. Kpartkoe cogep:xaHue NpaKTUKH

VYyeOHasi mMpakTUKa BKJIIOYAET OSTallbl O3HAKOMJIGHHMSI C MPHUHIMIIAMUA OpraHu3aluu
Hay4HBIX HCCJEAOBaHUN M y4deOHOH paboThl (Moaymu 1, 2) W STanm MPaKTHYECKOTO OCBOCHUS
JESTETFHOCTH YICHOTO-UCCIenoBaress (Moaylb 3).

Monayns 1. BBemenme — mnenu u 3amauud ydeOHOM mpakTuku. OpraHu3armoHHO-
METOAUYECKUE MEPOTIPUSATHSI.

Mopyns 2. 3HaKOMCTBO € OpraHu3aIeil HaydHO-UCCIIeA0BAaTEIbCKON U 00pa30BaTeIbHON
nesTenbHOCTH.  [IpuHIMIBI,  TexHonoruu, QGOpMbI W  METOAbl  OpPraHM3alUd  HAy4HO-
UCCIIEIOBATENIbCKON  JIeATENbHOCTH Ha IMpUMepe OpraHu3alMyd HaydHOW paboTel Kadeapbl
(mpoGyiiemHOM nabopaTopuu, HaydHOUW rpymibl). [IpUHIMINBI, TEXHOJIOTHH, (GOPMBI U METOIBI
00y4eHHS CTYJICHTOB Ha IPUMEPE OpraHu3alliu yueOHOH paboThl Kadeaphl.

Moayns 3. BeimonHenue uWHauBUAyadbHOTO 3amanus. COop, o00paboTka U
cucremaruszanus uHpopmannonHoro Marepuana. Odopmienue ortdera. JluuHOoe ywacTue
oOyuaronierocs B BhIMOJIHEHUH HAyYHO-HCCIIEA0BATENbCKOM paboThl Kadeapsl.

4. O0beM yueOHOI NPAKTHKH

Buner yue6HOI paboTh O0beM
B 3aueTHBIX B akanewm.
eIMHHUIIaX yacax
O0mas TpyA0eMKOCTh NPAKTHKH 10 Y4eOHOMY ITIAHY 3,0 108
AyIMTOpHBIC 3AHATHS: - -
CamocrositesbHas padora (CP): 3,0 108
WNHnuBuayanbHOE 3aaHNE 1,0 36
CamocTosTenbHOE OCBOCHUE 3HAHUM, YMEHUW U HaBBIKOB 2,0 72
10 MporpaMme YueOHOW MPaKTUKU
Bua utoroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOH

AHHOTanus padouyel nporpamMmMsl Npou3BoAcTBeHHOH npakTuku (b2.I1.1)




1. IeJab NpakTUKH — NOJTyYeHUE TPOPECCHOHATBHBIX YMEHUH U OTIbITA MPO(ECCUOHATEHON
JEATEIbHOCTH IIYyTeM CaMOCTOSITEIbHOTO TBOPYECKOTO BBINIOJHEHHUS 3ajad, IOCTABICHHBIX
IIPOrpaMMOM IIPAKTUKH.

2. B pe3yjbTaTe NpPOX0:KAeHUs MPAKTUKH 00y4aroumiicss Mo nporpaMme 6aKajiaBpuara
JAOJIZKEH:

Obaaoams cnenyromumu (I1K) komnereHuusamu:

- CMOCOOHOCTP M TOTOBHOCTH  OCYIIECTBJISTH TEXHOJOTHYECKUH Tpolecc B
COOTBETCTBUH C PETIAMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPENCTBA ISl M3MEPEHHS OCHOBHBIX
napameTpoB TEXHOJOTMYECKOTO MpoIiecca, CBOMCTB Chipbs u npoaykiun (ITK-1);

- TOTOBHOCTh HPHUMEHSTh AHAINTHYECKHE W  YHCJICHHBIE METOABl  peIIeHUS
MOCTaBJICHHBIX 3aJlad, WCIOJbh30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH, MPOBOJNUTH
00paboTKy HH(pOpMAUU C UCHOJIb30BAaHUEM MPUKIAAHBIX MPOTPAMMHBIX CpPEACTB  CQeEpbl
npodeccroHanbHoit nesrenpHocTH (ITK-2);

- TOTOBHOCTP HCIIOJIb30BAaTh HOPMATHBHBIE JJOKYMEHTHI 10 Ka4eCTBY, CTAHIAPTH3AIIH
U cepTH(PUKANUU TPOIYKTOB M HW3ACTHHA, DJIEMEHTHI SKOHOMHYECKOTO aHaJM3a B MPAaKTHYECKOM
nestenprocTH (ITK-3);

- CMOCOOHOCTh TIPUHUMATh KOHKPETHBIE TEXHWYECKHE pemeHHs] TMpH pa3padoTke
TEXHOJIOTUYECKAX TIPOIIECCOB; BBHIOMpATh TEXHWYECKHE CPEICTBA M TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

- CMOCOOHOCTh HCIIOJIB30BaTh MpaBUJIa TEXHUKH OE€30TTaCHOCTH, MPOMU3BOJCTBEHHON
CaHWTApPUH, MMOKAPHOH 0E30MMaCHOCTH W HOPMBI OXPaHBI TPY/a; U3MEPATH M OIICHUBATh MapaMeTphI
MIPOU3BOICTBEHHOTO MUKPOKIIMMATa, YPOBHSI 3allbIJICHHOCTH M 3ara30BaHHOCTH, ITyMa, U BHOpauu
(IIK-5);

- CIOCOOHOCTH HAAXKMBATh, HACTPAWBATh M OCYILECTBIATH IPOBEPKY 000PYIOBaHUS U
nporpammubix cpeacts (ITK-6);

- CIIOCOOHOCTh MPOBEPSTH TEXHUYECKOE COCTOSIHUE, OpraHU30BbIBATH
MpOQUIAKTUYECKHE OCMOTPbI M TEKYIIMH PEMOHT 000pYIOBaHMs, TOTOBUTH OOOPYAOBAHHUE K
PEMOHTY ¥ IPHUHUMATHL 000pyaoBanue u3 pemonta (ITK-7);

- - TOTOBHOCTb K OCBOEHUIO U IKCIUIyaTallud BHOBb BBOAMMOro obopynosanus (I1K-
8);

- CHOCOOHOCTh  AHAIM3MPOBATh  TEXHUYECKYIO  JOKyMEHTAlUIo,  MOAOUpAaTh
00opya0BaHUe, TOTOBHUTD 3asBKH Ha MPHOOpeTeHne u peMoHT obopynosanus (ITK-9);

- CIIOCOOHOCTh TMPOBOJUTH AaHANU3 CBIPbS, MAaTEPUAIOB U TOTOBOM MPOAYKIIHH,
OCYIIECTBIIATH OILCHKY pe3ynbraToB aHanu3a (I1K-10);

— CIIOCOOHOCTh  BBISIBIISAITh U YCTPAHATh OTKIOHEHHS OT PEXKUMOB  pabOThI
TEXHOJOTMYECKOro 000PyIOBaHMUS U ITAPAMETPOB TeXHOJIOrHueckoro mporecca (IK-11);

— CIOCOOHOCTH TJIAHUPOBATH M IPOBOAUTH (PU3NYECKHE M XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH OOpPabOTKY HMX pe3yJlbTaTOB M OLIEHUBATh IOTPEIIHOCTH, BBIJIBUraTh THIIOTE3bl U
yCTaHABIUBATh TPAHUIBl MX NIPUMEHEHUs, MPUMEHSITh METOJbl MAaTeMaTHYeCKOro aHalu3a |
moaenupoBanus (ITK-16);

- TOTOBHOCTb  NPOBOJUTH  CTAaHAAPTHBIE U CEePTU(UKAMOHHBIE  HMCIIBITAHUS
MaTepuasoB, U3eNuil U TexHonorudeckux mpoueccos (ITK-17);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHWE CBOMCTB XMMUYECKHUX HJIEMEHTOB, COCAMHEHUHN U
MaTepuajIoB Ha UX OCHOBE IS PellIeHus 3a1a4 npodeccroHanbHoi nestenapnoctr (ITK-18);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHMS OCHOBHBIX (MU3WYECKUX TEOPUH Ul pelieHUs
BO3HUKAIOMINX (PU3MUECKUX 3a7ay, CaMOCTOSITEILHOIO NMPUOOpEeTeHHs (PU3MUYECKUX 3HAHWM, I
MOHUMAHUS MPUHIMIIOB pabOTHl MPUOOPOB U YCTPOWMCTB, B TOM YHCIE BBIXOAALIUX 3a IPEEIIbl
komnerenTHocTH (ITK-19);



— TOTOBHOCTh H3Yy4aTh HAyYHO-TEXHHYECKYI0 WH(MOPMAIMIO, OTCUECTBEHHBI U
3apyOeKHBIN OIBIT 10 TemaTuke uccienopanus (I1K-20)

3namy:

— MOAXOJAbl K  OpraHu3aldd  CaMOCTOSITENIbHOW Y KOJUICKTUBHOM  HAy4YyHO-
HCCIIEI0BATENIbCKON padOThI;

— MPUHIUITBEI OPTaHU3AIUN TTPOBEACHHS IKCIIEPUMEHTOB U UCTIBITAHU;

— IIPUHIIAITEI U CITOCOOBI 3alTUTHl 00BEKTOB HHTEIUICKTYAJIbHON COOCTBEHHOCTH H
KOMMEPIHAIU3AIHY TTPaB Ha 00BEKTHI HHTEIUICKTYaIbHON COOCTBEHHOCTH.

Ymems:

— BBITIOJIHATH TOUCK, 00OpabOTKy, aHaJIM3 M CHUCTEMAaTHU3AIMI0 HAYyYHO-TEXHUYECKOUH
WH(pOpMAIIUH, OCYIIECTBJISITh BBIOOP METOAMK M CPEACTB pEIICHHUS 3a7ad, TOCTABJICHHBIX
MIPOrpaMMOM IIPAKTUKH;

— -BBITIOJIHATH 00pa0OTKY M aHAJIU3 PE3yIbTaTOB SKCIIEPUMEHTOB U UCIIBITAHU;

— -aHAJIM3UPOBATh BO3HUKAIONIME B  HAYYHO-UCCIIEIOBATEIBCKOW  NIEATEITbHOCTH
3aTPYAHEHHS U CIOCOOCTBOBATH UX Pa3PEIICHHUIO.

Braoems:

— npueMaM# pa3pabOTKH TJIAHOB M MPOTPAMM TPOBEIECHUS HAYYHBIX HCCIICIOBAHUIA,
TEXHUYECKUX pa3pabOTOK, 3aIaHUN JIJIsI HCTIOJTHUTENICH

3. Kparkoe cogep:xaHue NpaKTUKH

[IpousBo/icTBEHHAs] TIpaKTUKAa BKJIIOYACT JTamlbl O3HAKOMJICHHS C TPUHIIUIIAMHA
OpraHM3alMii Hay4yHbIX UccieqoBaHuil (Moaynmu 1, 2) W dSTam NPaKTHYECKOTO OCBOEHUS
JESTETFHOCTH YIEHOTO-UCCiIenoBaress (Moayib 3).

Monayns 1. BBenenue — 1nenu v 3aa4v Nporu3BOJCTBEHHON MpakTUKUA. OpraHu3aimoOHHO -
METOAUYECKUE MEPOTPUATHUS. TeXHOIOTHYECKUE HHCTPYKTAXH.

Monaynp 2. 3HAaKOMCTBO C OpPraHU3alMed HayYHO-HUCCIIEIOBATEIBCKOW AESTEIbHOCTH,
CUCTEMOM YIpaBJICHHUS HAayYHBIMU HCCIeNOBaHUAMH. [IpUHIMIBI, TEXHOJIOTUH, (GOPMBI U METOJbI
OpraHM3alMyl HayYHO-HUCCIEeIOBATENbCKON JEATENIbHOCTH Ha MpUMEpPE OpraHu3alvyd HaydHOU
pabotel Kadeapbl (TmpoOneMHOW J1abopaTopwu, HAay4HOW Trpymmbl). [lnaHupoBanwe HaydHOU
JesITeIbHOCTH OpraHu3aI1u.

Monayns 3. BeimonHenue uwHauBUIyalbHOTO 3amanus. COop, oOpaboTka U
cucremaru3anus uHpopmannonHoro Marepuana. Odopmienue ortyera. JluuHoe ywacTue
oOyuaromierocs B BbINOJHEHUH HAyYHO-UCCIEA0BATEIbCKUX PAa0OT Kadeapsl.

4. O0beM NPOU3BOJACTBEHHOIN NMPAKTUKH

Byl yue6HO#M paboThI O06bem
B 3aueTHBIX B akanewm.
eIMHHUIIaX yacax
OO0masi Tpy10eMKOCTh NPAKTHKH 110 Y4e0HOMY ILIaHY 3,0 108
AyIUTOpPHBbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 3,0 108
WNHnuBuayanbHOE 3aaHNE 1,0 36
CamocTosATeTbHOE OCBOCHHE 3HAHUN, YMEHHUI 1 HABBIKOB 2,0 72
10 MPOTrpaMMe MPOU3BOJICTBEHHOM MPAKTUKU
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OLlEHKOH

AHHOTanus padoyel nporpamMmsl npeaauioMHoi npakrtuku (b2.11.2)
1. Heab NpakTUKH — NOJy4YeHUE MPOPECCHOHATBHBIX YMEHUI U OIbITa MPOo(hecCHOHAIBHON
JESITEIbHOCTH ITyTEM CAaMOCTOSITEIBHOTO TBOPYECKOTO BBINOJHEHUS 3a7ad, I1OCTaBJIEHHBIX
IIPOrpaMMOM IPAaKTUKH.




2. B pe3yjbTaTe NpOX0:KAeHUs MPAKTUKH 00yvaroumiics Mo nporpaMme 6aKajiaBpuara
JAOJIZKeH:

O6nanate cnenyrommmu (ITK) koMmereHusamMu:

- CMOCOOHOCTP M TOTOBHOCTH  OCYIIECTBISTH TEXHOJOTMYECKHH TpoLecC B
COOTBETCTBUH C PETIIAMEHTOM W HCIIOJIF30BaTh TEXHUYECKHE CPEACTBA JUISI M3MEPEHHUS OCHOBHBIX
napameTpoB TEXHOJOTMYECKOTO MpoIiecca, CBOMCTB Chipbs u npoaykiun (ITK-1);

- TOTOBHOCTh NPUMEHSTh AHAIUTHUYECKHE W  YHCJICHHBIE METOABl  PEIICHUS
MOCTaBJICHHBIX 3aJlad, WCIOJb30BAaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH, MPOBOAUTH
00paboTKy HHGOPMAIUK C HUCHOJb30BAHUEM TMPHUKIAIHBIX MPOTPAMMHBIX CpEACTB  Cepsl
npodeccronanbHoit nesrenpHocTH (ITK-2);

- TOTOBHOCTb HCIOJIb30BaTh HOPMATHBHBIE JIOKYyMEHTHI 10 Ka4eCTBY, CTAaHAAPTU3ALUU
U cepTH(UKAIUU TPOTYKTOB WM W3ACIHA, DJIEMEHTHl YKOHOMHUYECKOTO aHajiHM3a B MPAKTUYECKOH
nestenprocTH (ITK-3);

- CMOCOOHOCTh TPUHUMATh KOHKPETHBIE TEXHWYECKHE peIIeHHs IMpH pa3padoTke
TEXHOJIOTUYECKUX TIPOIIECCOB; BBIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX ToCieACTBII ux npuMmeHenus (I[1K-4);

- CIOCOOHOCTh HCIIOJIB30BaTh MpPaBWIIa TEXHUKH OE301acHOCTH, MPOU3BOICTBEHHON
CaHWTApPUH, MMOKAPHOH 0E30MaCHOCTH W HOPMBI OXPaHBI TPY/a; U3MEPATH M OIICHUBATh MapaMeTphI
MIPOU3BOJICTBEHHOTO MUKPOKIIMMATa, YPOBHSI 3aIlbIJICHHOCTH M 3ara30BaHHOCTH, ITyMa, W BHOparuu
(TIK-5);

- CMOCOOHOCTh HAJIAXKUBATh, HACTPAMBATH U OCYIIECTBIIATH TPOBEPKY 000PYIOBAHUS U
nporpammubix cpeacts (ITK-6);

- CIIOCOOHOCTh MIPOBEPSTH TEXHUYECKOE COCTOSIHUE, OpraHU30BbIBATH
NpOQUIAKTUYECKHE OCMOTPBI M TEKYIIMH pPEMOHT OOOpyIOBaHUS, TOTOBUTH OOOpYyJOBaHHE K
PEMOHTY M TPHHUMATHL 000pyaoBanue u3 pemonta (I1K-7);

- - TOTOBHOCTb K OCBOEHHIO U IKCIUIyaTalluu BHOBb BBoAMMOro obopyanosanus (I1K-
8);

- CHOCOOHOCTh ~ AHAIM3MPOBATh  TEXHUYECKYIO  JOKyMEHTAluio,  MO0AO0UpaTh
000pya0BaHKe, TOTOBUTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopyaoBanus (ITK-9);

- CIIOCOOHOCTh TMPOBOJUTH AHANU3 CBIPbS, MAaTEpPHAOB M TOTOBOM MPOIYKLHUH,
OCYIIECTBIIATH OLICHKY pe3ynbraToB aHanu3a (I1K-10);

- CHIOCOOHOCTh  BBISBIISAITh U YCTPAHATh OTKJIOHEHHS OT PEXKUMOB  pabOThI
TEXHOJIOTMYECKOro 000PYIOBAHMUS U TTApAMETPOB TeXHOIOrn4eckoro mporiecca (ITK-11);

— CIOCOOHOCTH TJIAHUPOBATh M MPOBOJAUTE (PU3MUECKHE U XUMUYECKHE IKCTIEPUMEHTHI,
MPOBOAUTH OOpPabOTKY HMX pe3yJlbTaTOB M OLIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THIIOTE3bl U
yCTaHABIUBATh TPAHUIBl MX NIPUMEHEHHUs, MNPUMEHSATh METOAbl MaTeMaTUYeCKOro aHaiu3a u
moaenupoBanus (ITK-16);

— FOTOBHOCTh ~ NPOBOAWTH  CTaHAApPTHbIE M CEePTU(PUKAIMOHHBIE  HCIBITAHUA
MaTepUaNioB, U3/ 1 TeXHOIorn4eckux mnporeccos (ITK-17);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHWE CBOMCTB XMMUYECKUX JIEMEHTOB, COCAMHEHUHN U
MaTepuajIoB Ha X OCHOBE IS PellieHus 3a1a4 npodeccroHanbHoi nestenapHoctr (ITK-18);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DM3UYECKUX TEOPUH Ui peLIeHHs
BO3HUKAIOMIMX (PU3MUECKUX 3a7ay, CaMOCTOSITEIbHOIO MPUOOpeTeHHs (PU3MUYECKUX 3HAHWM, A
MOHUMaHUs TPUHIMIIOB PabOThl MPHOOPOB M YCTPOMCTB, B TOM YHUCIIE BBIXOJSIIUX 3a MPEAEIbI
kommerentHoctu (ITK-19);

- TOTOBHOCTh HM3y4aTh HAyYHO-TEXHHUYECKYI0O HWH(POpPMAIMIO, OTEUYECTBEHHBIH U
3apyOeKHBIN OIBIT IO TemaTuke uccienopanus (ITK-20)

3name:



— MOAXOJAbl K  OpraHu3aldd  CaMOCTOSITEJIbHOW W KOJUIGKTMBHOM  Hay4dHO-
HCCIIEI0BATENILCKOM paboThI;

— MPUHLUIIBI OpPraHU3alUN MPOBEACHUS SIKCIIEPUMEHTOB U UCTILITAHUH;

— MIPUHIIUIIBI ¥ CTIOCOOBI 3aIIUTHl 00BEKTOB MHTEIUICKTYAIbHONH COOCTBEHHOCTH U
KOMMEPIHAN3AIHY TTPaB Ha 00BEKTHI HHTEIUICKTYaIbHON COOCTBEHHOCTH.

Ymems:

— BBITIOJIHATH TOUCK, OOpaOOTKYy, aHAIM3 M CHUCTEMATHU3allMI0 HAYyYHO-TEXHUYECKOUH
nH(OpPMALUK, OCYIICCTBIATH BBIOOP METOAMK W CPEACTB PEIICHUs 3a1ad, [OCTABICHHBIX
IIPOrpaMMOM IIPAKTUKH;

— -BBITOJIHATH 00pab0OTKY M aHATN3 PE3yJIbTATOB YKCIICPUMEHTOB Y HCITBITAHHIA;

— -aHAJIM3UPOBATh BO3HUKAIONIME B  HAYYHO-UCCIIEIOBATEIBCKOW  JIEATEIbHOCTH
3aTPYAHEHHS ¥ CIOCOOCTBOBATH UX Pa3PEIICHUIO.

Braoems:

— npueMaM# pa3pabOTKH TIJIAHOB M TPOTPAMM TPOBEJCHUS HAYYHBIX HCCIICIOBAHHM,
TEXHUYECKUX pa3paboTOK, 3aJaHUN [yl UCTIOJHUTENEH

3. Kpartkoe cogep:xaHue NpaKTUKH

[IpenmumioMHast IpakTUKa BKJIFOYAET ATAMbl O3HAKOMIICHHUS C IPUHITUIIAMHU OPTaHU3aIuu
Hay4HBIX UCCIEAOBAaHUN (MOIyIH 1, 2) U 3Tam MPaKTUYECKOTO OCBOCHHS NEATEITLHOCTH YYEHOTO-
uccaeaoBatens (MOIyb 3).

Monayns 1. BBeaeHue — nenu u 3aJayv NPEIIUIITIOMHON MPaKTUKH. OpraHu3aiMoHHO-
METOIUYECKHUE MEPOTIPUATHS. TEeXHOIOTHYECKHUE HHCTPYKTAXKHU.

Monaynp 2. 3HAKOMCTBO C OpPraHU3alMEd HAayYHO-HUCCIIECIOBATEIbCKOW AESTEIbHOCTH,
CUCTEMOM YIpaBJICHUS HAyYHBIMU HCCIeNOBaHUAMH. [IpUHIMIBI, TEXHOJIOTUH, (GOPMBI U METOJbI
OpraHM3alii HAyYHO-KCCIIEeOBATENbCKON NEATENIbHOCTH Ha MpUMEPE OpraHu3alud HaydHOH
pabotel Kadeapbl (mpoOnemMHOW J1abopaTtopuu, Hay4HOW Tpymmbl). [lnaHupoBaHwe HayIHOM
JesITeNIbHOCTH OpTraHu3al1u.

Monayns 3. BeimonHenue uWHauBUIAyalbHOTO 3amanus. COop, oOpaboTka U
cucremaru3zanus uHpopmannonHoro Marepuana. Odopmienue ortyera. JluuHoe ydactue
oOyuaroierocs B BbINOJHEHUH HAyYHO-UCCIEA0BATEIbCKUX PAa0OT Kadeapsl.

4. O0beM npeUIUIJIOMHON NPAKTUKHU

Byl yue6HO#M paboThI O06bem
B 3aueTHBIX B akanem.
eIUHHUIIAX yacax
OO011asi TPY10€eMKOCTh NPAKTHKH 10 Y4e0HOMY IIaHy 9,0 324
AyIUTOpPHBbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 9,0 324
WuuBuayansHoe 3a7aHKe 1,0 36
CaMocToaTenbHOE OCBOCHUE 3HAHUHN, YMEHHUI 1 HaBBIKOB 8,0 288
10 TPOrPaMMe MPEIIUIIIOMHON MTPAKTUKH
Bua uToroBoro KOHTpoOJIsi: 3a4er / IK3aMeH 3adeT ¢ OLlEHKOH

AHHOTanus padouei nporpammsl «Hay4Ho-ucciegoBarenbckas padora B ceMecTpax»
(nanee — HUP) (b2.H.1)

1. Heab NpakTHKH — NOJy4YeHUE MPO(PECCHOHATBHBIX YMEHUH U OTIbITA MPO(eCCHOHATBHON
JESITEIBHOCTH ITyTEM CAMOCTOSITEIBHOTO TBOPYECKOTO BBINOJIHEHUS 337ad, I1OCTaBJICHHBIX
IIPOrpaMMOM IPAaKTHUKH.

2. B pe3yabTaTe NpOX0:KIeHHS NMPAKTHKH 00y4Yal0IIUiics 10 Nporpamme dakajaBpuara
JOJIKeH:




Obnaoams crnenyromumu (I1K) kommereHIusIMU:

- CMOCOOHOCTP M TOTOBHOCTH  OCYIIECTBJISATH TEXHOJOTHYECKUH Mpolecc B
COOTBETCTBUH C PETIAMEHTOM M HCIIOJIb30BaTh TEXHMYECKUE CPEICTBA JJISl U3MEPEHUs OCHOBHBIX
napameTpoB TEXHOJIOIMYECKOTO IpoLiecca, CBOMCTB Chipbs 1 npoaykiun (ITK-1);

- TOTOBHOCTh HPHUMEHSTh AHAINTHYECKHE W  YHCJICHHBIE METOABl  peIIeHUS
MOCTaBJICHHBIX 3aJlad, WCIOJb30BAaTh COBPEMEHHBIE WH(GOPMAIMOHHBIE TEXHOJOTHH, MPOBOAUTH
00paboTKy wHH(MOpPMAIUK C HWCHOJB30BAHUEM TPUKIATHBIX IPOrPAMMHBIX CPEACTB  chepsl
npodeccronanbHoit nesrensHocTH (ITK-2);

- TOTOBHOCTb HMCIIOJIb30BAaTh HOPMATHBHBIE JJOKYMEHTHI 10 Ka4eCTBY, CTAHIAPTH3AIIH
U cepTH(PUKAIUU TPOIYKTOB M HM3ACIHA, JIEMEHTHl YKOHOMHUYECKOTO aHajHM3a B NPAKTUYECKOH
nestenprocTH (ITK-3);

- CMOCOOHOCTh TPUHUMATh KOHKPETHBIE TEXHWYECKHE pEemIeHHsl TMpH pa3padoTke
TEXHOJIOTUYECKAX TIPOIIECCOB; BBHIOMpATh TEXHWYECKHE CPEICTBA M TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX ToCeAcTBHI ux npumeHenus (I[1K-4);

- CMOCOOHOCTh HCTIONB30BaTh MpPaBUIIA TEXHUKH OE301acHOCTH, MPOU3BOJICTBEHHOM
CaHWTApPUH, MMOKAPHOHN 0E30MacCHOCTH W HOPMBI OXPaHBI TPY/a; U3MEPATH M OILIEHUBATh MapaMeTPhI
MIPOU3BOICTBEHHOTO MUKPOKIIMMATa, YPOBHSI 3allbIJICHHOCTH M 3ara30BaHHOCTH, ITyMa, U BHOpauu
(IIK-5);

- CMOCOOHOCTh HAJIAXKUBATh, HACTPAWBATH U OCYIIECTBIISATH TPOBEPKY 00OPYIOBAHUS H
nporpammubix cpeacts (ITK-6);

- CIOocOoOHOCTh MIPOBEPSTH TEXHUYECKOE COCTOSIHHE, OpTraHU30BBIBATH
npo(UITaKTHIECKHEe OCMOTPBI M TEKYIIMH PEMOHT OOOpYIOBaHUS, TOTOBUTH OOOPYIOBaHHE K
PEMOHTY ¥ IPHHUMATHL 000pyaoBanue u3 pemonta (I1K-7);

- - TOTOBHOCTb K OCBOEHHIO M IKCIUTyaTallud BHOBb BBoJuMoro o6opynosanus (I1K-
8);

- CIIOCOOHOCTh ~ AHAIM3MPOBATh  TEXHUYECKYIO  JOKyMEHTAluio,  M0A0UpaTh
000pyI0BaHKE, TOTOBHUTD 3asBKH Ha MPHOOpeTeHne u peMoHT obopynosanus (ITK-9);

- CIIOCOOHOCTh TMPOBOJUTH AaHANU3 CHIPbS, MAaTE€pPHAIOB M TOTOBOM MPOIYKIIHH,
OCYIIECTBIIATH OLCHKY pe3ynbraToB aHanu3a (I1K-10);

- CHOCOOHOCTh  BBISIBIISAITh U YCTPAHATh OTKJIOHEHHS OT PEXKUMOB  pabOThI
TEXHOJIOTMYECKOro 000PyIOBaHMUS U TTAPAMETPOB TexXHOJIornueckoro mporecca (ITK-11);

- CIOCOOHOCTH TJIAHUPOBATH M MPOBOJIUTH (PU3MUECKUE U XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH OOpPabOTKY HMX pe3y/lbTaTOB M OLIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THIIOTE3bl U
yCTaHABIUBATh TPAHUIBl MX NIPUMEHEHUs, MPUMEHITh METOJbl MAaTeMaTHYeCKOro aHalu3a |
moaenupoBanus (ITK-16);

— FOTOBHOCTh ~ NPOBOAWTH  CTaHAApPTHbIE M CEePTU(PUKAIMOHHBIE  HCIBITAHUS
MaTepHaioB, U3/ 1 TeXHoIorn4eckux mporeccos (ITK-17);

— TOTOBHOCTh HCIIOJIb30BaTh 3HAHUE CBOICTB XMMUYECKUX DJIEMEHTOB, COCIUHEHHN U
MaTepUaIoB Ha MX OCHOBE IS pelieHus 3a1a4 npodeccuonansHoi aesrenbaoctr (ITK-18);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DM3UYECKUX TEOPHH Ul pelieHUs
BO3HUKAIOMIMX (PU3MUECKUX 3a7ay, CaMOCTOSITEIbHOIO NMPUOOpeTeHHs (PU3MUYECKUX 3HAHWM, A
MOHMMaHU NPUHIMIIOB pabOThl MPUOOPOB U YCTPOWCTB, B TOM YHCIE BBIXOAALIUX 3a IPEEIIb
kommerentHoctu (ITK-19);

- TOTOBHOCTb HM3y4aTh HAy4YHO-TEXHMYECKYIO HWH(POpMalMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 1Mo Tematrke nccienoBanus (ITK-20)

3uame:

- MOAXOAbl K  OpraHu3allMd  CaMOCTOSITEIbHOM W KOJUICKTMBHOM  Hay4dHO-
HCCIIEI0BATENILCKOM padoThl;

- MPUHLUIBI OPraHU3aMK TPOBEIEHHS SKCIIEPUMEHTOB U UCIIBITAaHUIA;



— MIPUHITUIIBL ¥ CTIOCOOBI 3aIIUTHI 00bEKTOB WHTEIUICKTYaTbHOM COOCTBEHHOCTH U
KOMMEPIHAIU3AIUY TTPaB Ha 00BEKTHI HHTEIUIEKTYalIbHON COOCTBEHHOCTH.

Ymems:

— BBITIOJIHATh TOUCK, 00pabOTKy, aHAIM3 U CHCTEMATH3allMI0 HAYYHO-TEXHHYECKOU
nH(OpPMALUK, OCYIICCTBIATH BBIOOP METOAMK W CPEACTB PEIICHUs 3a1ad, IOCTABICHHBIX
IIPOrpaMMOM IIPAKTUKH;

— -BBITOJIHITH 00pab0OTKY M aHATN3 PE3yJIbTATOB YKCIIEPUMEHTOB Y HCITBITAHHIA;

— -aHAJIM3UPOBATh BO3HUKAIONIME B  HAYYHO-UCCIIEIOBATEIHCKOW  JIEATEIbHOCTH
3aTPYAHEHHS U CIOCOOCTBOBATH UX Pa3PEIICHHUIO.

Braoems:

— NpueMaM# pa3pabOTKH TJIAHOB M MPOTPAMM MPOBEJCHUS] HAyYHBIX HCCIEIOBAHUM,
TEXHUYECKUX pa3pabOTOK, 3aIaHUN JJIsl HCTIOTHUTENIECH

3. KpaTkoe coaepxaHue NpakTUKH

[IpenaummoMHast IpakTUKa BKIIFOYAET 3TAIbl 03HAKOMJICHUS ¢ TIPUHIIMIIAMH OpTaHU3aInu
Hay4yHBIX HcclienoBaHui (Moaynu 1, 2) ¥ 3Tanm MpakTHYECKOTO OCBOEHMS JESTEbHOCTH YYEHOTO-
uccneaoBatens (MOIyb 3).

Monayns 1. BBeaeHue — nenu W 3aJayv NPEIIUITIOMHON MPaKTUKU. OpraHu3aiMoHHO-
METOUYCCKHUE MEPOTIPUATHSI. T €XHOJIOTHUECKIE MHCTPYKTAXKH.

Monaynp 2. 3HAKOMCTBO C OpPraHU3alMENd HAYYHO-HUCCIIEIOBATEIbCKOW JAESTEIbHOCTH,
CHUCTEMOM YIpaBJIEHUS HAYYHBIMH HCCIEIOBAaHUAMHU. [IpUHIUIIBI, TEXHOJIOTHH, (POPMBI B METOIBI
OpraHU3aIMi HAYYHO-HUCCIEIOBATEIHCKON JIEATEIFHOCTH Ha TPUMEPE OpraHW3ali HAyIHOU
paboTel Kadenpsl (mpobieMHO naboparopuu, HaydHOW rpymmbl). [lnanupoBaHue HaydHOU
JesITeNbHOCTH OpTraHu3aI1u.

Monayns 3. BemonHeHue UWHOuWBHUIyalbHOTO 3amaHus. (COop, oOpaboTka U
cucremaruzanus uHpopmannonHoro Marepuana. Odopmienue ordera. JluuHoe ywacTue
00y4JaroIerocs B BBIMOJHEHUN HAYYHO-UCCIIEI0BATEILCKIX paboT Kadeaphl.

4. O0beM npeUTHIIOMHON MPAKTUKH

Bunpr yue6HO#M paboThI O06bem
B 3aueTHBIX B akanem.
eIUHHUIIAX yacax
OO0uiasi TPyA0eMKOCTh NPAKTHKH 110 Y4e0HOMY ILIaHY 9,0 324
AyJIUTOpPHBbIE 3aAHATHS: - -
CamocrositesibHas padora (CP): 9,0 324
NunuBuayanpHOE 3aaHUE 1,0 36
CaMocToaTenbHOE OCBOCHUE 3HAHUHN, YMEHHUI 1 HaBBIKOB 8,0 288
10 TPOrPaMMe IPEITUTIIOMHON MTPAKTUKH
Buja nToroBoro KOHTpOJIsA: 3a4eT / IK3aMeH 3adeT ¢ OIEHKOH
AHHOTAIIUSA

pado4eii mporpaMmal rocy1apcTBeHHoi uTorosoi arrecranun(b3)

1. Heap rocyaapcTBeHHOW WTOroBoOil arrecTalMu — OOBEKTHUBHAS OIEHKA YPOBHS
cOPMUPOBAHHOCTH  OOIIEKYJIBTYPHBIX,  OOHIENPOGECCHOHANBHBIX U MPO(ecCHOHATBHBIX
KOMITIETEHIIMI BBITYCKHUKA YHHUBEPCHUTETa, €r0 TOTOBHOCTU K BBINMOJHEHUIO MPO(EecCHOHATBHBIX
3azay.

3agauyM  rocyJapcTBeHHOM MTOIrOBOM AaTTeCTAUMH — YCTAHOBJIEHUE COOTBETCTBUS
COJIep>KaHus, YPOBHS M KayecTBa MOATOTOBKH BhIMyckHHKa TpeboBanusM ®I'OC BO; moTuBamus
BBITYCKHUKOB Ha JallbHEHIlee TMOBBIINICHHE YpPOBHS KOMIIETEHTHOCTH B u30paHHOU cdepe




npodeccHOHaNBHON JEeSITeIbHOCTH Ha OCHOBE YTIyOJIEHUS W PACIIUPEHUs MOJYYEHHBIX 3HAHUH U
HAaBBIKOB IyTEM TPOJOJDKCHHUS I[O3HABATENBHON JIEATENBPHOCTH B cdepe MPaKTHYECKOTro
IIPUMEHEHHUSI 3HAHUN U KOMIIETCHLIUH.

2. BpIMyCKHHMK, OCBOWMBIIHMI Mporpammy OakajaBpuaTa, MOJDKEH OO0JafaTh CIETyIOMIMMU
OOIIEKYIbTYPHBIMU KOMITETCHIIUSIMU:

- CMOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (PHIOCO(PCKUX 3HAHWUU A1 (POPMHUPOBAHHUS
MuUpoBo33pendeckoit nosurun (OK-1);

- CMOCOOHOCTBIO aHAJTM3UPOBATH OCHOBHBIE ATAIBI M 3aKOHOMEPHOCTH MCTOPHYECKOTO
pa3BuUTHs oOLIecTBa I (POpPMUpPOBaHUS rpaxaanckoi nosuimu (OK-2);

- CIOCOOHOCTHIO MCTIOJIH30BATh OCHOBBI IKOHOMHYECKHUX 3HAHUI B pa3IMyHbIX cepax
xu3nHeaestenbHoctu (OK-3);

- CIOCOOHOCTBIO HMCHOJIB30BATh OCHOBBI IMPABOBBIX 3HAHWHA B Pa3IHYHBIX cdepax
nestenpHOCTH (OK-4);

- CMOCOOHOCTRI0 K KOMMYHHUKAIIMM B YCTHOW M TMHUCHhMEHHON (opMax Ha pyCCKOM U
WHOCTPAHHOM SI3BIKaX Ul PEIICHUs 3a/1a4 MEXIJIMYHOCTHOTO M MEXKKYIHTYPHOTO B3aUMOICHCTBUS
(OK-5);

- CMOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHHMATH COIMAJIHHEIE,
ITHUYECKHE, KOH(DECCHOHANbHBIE U KyTbTypHbIe pazinuuus (OK-6);

- CIIOCOOHOCTRIO K caMOOpraHu3anuu u camooopasosanuto (OK-7);

- CIOCOOHOCTBIO HCITONB30BaTh METOJBI U MHCTPYMEHTHI (PU3MUECKOW KYIBbTYpPHI IS
obecrieueH s OJTHOLIEHHOH connanbHO# 1 podeccuonansHo# nesirenbHoct (OK-8);

- CMOCOOHOCTBIO UCIOJIB30BaTh IPHUEMbI OKa3aHUs MEPBOM MOMOIIM, METO/IbI 3AIIUTHI B
YCIOBHSIX upe3BbIYaiiHbIX cutyaruii (OK-9).

BbimyckHMK, OCBOMBIIMN IporpaMMmy OakanaBpuaTa, IOJDKEH 00JanaTh CIEAYIOIIUMU
obmenpodecCHOHATPHBIMA KOMIICTCHITUSMU

- CIOCOOHOCTBIO u TOTOBHOCTBIO UCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIMILINH B podeccrnonanbHoi aestensaoctu (OIMK-1);

- TOTOBHOCTBIO HCHOJIB30BATh 3HAHHUS O COBPEMEHHON (HM3MUECKOW KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM  BellecTBa Ul  IOHUMAaHHUsA
OKpYKaroIero Mupa u ssieHuii mpupoast (OITK-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOEHHM BEILIECTBA, NMPUPOJE XUMHUYECKOH
CBSI3M B PA3IMYHBIX KJIaccaX XMMHUYECKUX COEAMHEHHMH /s NOHMMaHHUsA CBOMCTB MaTe€pHajoB U
MeXaHH3Ma XMMHUYECKHUX MPOLIECCOB, MPOTEKAONIUX B OKpyxatoiieM Mupe (OITK-3);

- BJIAJICHUEM I[IOHMMAaHMs CYIIHOCTM M 3HaYeHHs HHGOpMALMM B Pa3BUTUU
COBPEMEHHOI0 HMH(OPMAIIMOHHOTO OO0ILECTBA, OCO3HAHMS OMACHOCTU M YIPO3bl, BO3HMKAIOUIUX B
3TOM  IIpoLecce, CIOCOOHOCThIO  COOMIOJaTh OCHOBHBIE TpeOOBaHUS  HMHGPOPMALMOHHOM
0€30MacHOCTH, B TOM YHCIIE 3aIIUThI rocyaapcTBeHHol Taitabl (OITK-4);

- BJIaJICHUEM OCHOBHBIMH METO/IaMH, CIIOCOOAMU U CPEJICTBAMMU OJIy4EHUsI, XpAaHEHHUS,
nepepaboTku HMH(OpMAIMM, HaBbIKAMU pabOThl C KOMIIBIOTEPOM KakK CpPEJCTBOM YIPABICHHS
undopmarueit (OITK-5);

- BJIAJICHUEM OCHOBHBIMM METOJAaMHU 3alllUThl IPOU3BOJCTBEHHOIO IE€pcoHala u
HACENICHUS OT BO3MOXHBIX MOCIIEICTBUIT aBapuii, KaracTpod, cTuxuitHeix Oeactuii (OI1K-6).

BrinyckHuK, OCBOMBIINH nporpamMMmy OakanaBpuaTa, JOJDKEH oOnajarhb
npo(ecCUOHANBbHBIMU ~ KOMIETEHLUUSAMH,  COOTBETCTBYIOIIMMH  BHJAAM  Npo(eccCHOHAIbHOM
NeATeIbHOCTH, Ha KOTOpbIE OPUEHTHPOBaHA IporpaMMa OakaiaBpuara:

- CMOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJIATH TEXHOJOTMYECKUH IMpolecc B
COOTBETCTBUH C PETJIAMEHTOM U HCIIOJIb30BaTh TEXHUYECKHE CPEACTBA JUIsI M3MEPEHHUS OCHOBHBIX
napameTpoB TEXHOJOTMYECKOTO MpPOIIecca, CBOMCTB ChIpbs 1 npoaykin (I1K-1);



- TOTOBHOCTHIO TIPUMEHSTh AHAIUTUYECKUE W YHUCICHHBIE METOIbl PEIICHHS
MOCTaBJICHHBIX 3aJiad, HCIOJb30BAaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH, MPOBOAUTH
00paboTKy HHGOPMAIMK C WCHOJb30BAaHUEM MPHUKIAAHBIX HPOTPAMMHBIX CpPEACTB  cepbl
npoecCHOHANBPHON JIEATENIbHOCTH, WCIOJIb30BATh CETEBBIE KOMIIBIOTEPHBIC TEXHOJIOTHH U 0a3bl
JaHHBIX B CBOEW MNpPOQECCHOHATHHON OOJIACTH, MAKEeThl MPUKIAIHBIX TMPOrpaMM IS pacdera
TEXHOJIOIMYeCKUX apaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO ~ HCIIOJIb30BaTh ~ HOPMATHBHBIE  JOKYMEHTHl 10  KayecTBY,
CTaHJApTH3AIMHA U CEePTU(UKANHA TPOJYKTOB M U3JCIHI, JIEMEHThl SKOHOMHYECKOTO aHajH3a B
npaktuyeckoit aestenpaoctd (I1K-3);

- CMOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHMUYECKHE PpEIICHUs NpH pa3padoTke
TEXHOJIOTUYECKUX TIPOIIECCOB, BBHIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TocieAcTBII ux npumeHenus (I[1K-4);

- CIOCOOHOCTBIO HCIOJIB30BATh MPaBUIIa TEXHUKH O€30MACHOCTH, MPOU3BOIACTBEHHON
CaHWTApPUH, TTOKAPHOH 0€301MaCHOCTH W HOPMBI OXPaHBI TPYAA, U3MEPATH M OIIEHUBATH MapaMeTPHhI
MIPOU3BOICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbIICHHOCTH W 3ara30BaHHOCTH, IIIyMa, U BUOpamuy,
ocBenieHHOCTH pabounx mect (ITK-5);

- CMOCOOHOCTHIO HAIAXUBATh, HACTPAUBATh M OCYIIECTBISTH IPOBEPKY 000pyIOBaHUS
u nporpamMMubIx cpencts (ITK-6);

- CIOCOOHOCTBIO MIPOBEPATH TEXHUYECKOE COCTOSTHHE, OPraHN30BBIBATH
npo(UITaKTHIECKHEe OCMOTPBI W TEKYIIMH PEMOHT OOOpYIOBaHUS, TOTOBUTH OOOPYIOBaHHE K
PEMOHTY M TPUHUMATEL 000pyHoBaHue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOSHHIO M IKCIUTyaTallid BHOBH BBOJMMOTO oOopynoBanus (ITK-
8);

- CIOCOOHOCTBIO  QHAIM3MPOBATH  TEXHMUYECKYIO  JOKYMEHTAllMI0,  IOJ0MpaTh
000pyI0BaHKE, TOTOBHUTD 3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CIOCOOHOCTBIO IPOBOJUTH AHAIU3 ChIPbs, MaTepUaIOB M TOTOBOM MPOIYKLHUH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3a (I1K-10);

- CIOCOOHOCTBIO  BBISIBJIATh U YCTPAHATb OTKJIOHEHHS OT PEXUMOB palOThI
TEXHOJIOTHYECKOr0 000PYIOBaHHS 1 IIAPaMETPOB TexHOJIormdeckoro npouecca (ITK-11);

- CIOCOOHOCTBIO  IUIAHMPOBATh U MPOBOAUTH  (U3UYECKUE M XUMHUYECKHE
9KCIEPUMEHTHI, IPOBOJUTh O00pabOTKY MX pe3ylbTaTOB M OLEHHUBATH MOTPELIHOCTH, BBIIBUraTh
TUIOTE3bl M YCTaHABIUBATb I'PAHULBI UX IMPUMEHEHMs, INPUMEHSTh METOAbl MaTeMaTH4eCKOro
aHaAJIN3a U MOJICIIMPOBAHUS, TEOPETUUESCKOTO U IKCIIepUMeHTalIbHOTO uccienoBanus (ITK-16);

- TFOTOBHOCTbIO  IIPOBOJAUTH  CTAHAAPTHbIE U  CEPTU(PHUKALMOHHBIE  HCIBITAHUS
MaTepuasoB, U3eNuil U TexHonornyeckux mnpoueccos (I1K-17);

- TOTOBHOCTbBIO MCIIOJIb30BAaTh 3HAHNUE CBOMCTB XUMHUECKUX JIEMEHTOB, COEJMHEHUH U
MaTepuajIoB Ha UX OCHOBE IS PelleHus 3a1a4 npodeccronanbHoi nestenapnoctr (ITK-18);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PM3NYECKUX TEOPUH I PEIeHUs
BO3HUKAIOMIMX (PU3MUECKUX 3aad, CaMOCTOSITEIbHOIO NMpUOOpeTeHHs (PU3MUYECKUX 3HAHWM, A
MOHUMAaHU NPUHIMIIOB pabOThl MPUOOPOB U YCTPOWCTB, B TOM YHCIE BBIXOAALIUX 3a IPEEIIb
KOMITETEHTHOCTH KOHKpeTHOro HanpasieHus ([1K-19);

- TOTOBHOCTBIO H3Yy4aTh HAay4YHO-TEXHMYECKYIO HH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 1Mo Tematuke uccienoanus (ITK-20).

3aBepIIaroIMM 3TanoM oOydeHHss Mo HampasieHHto noarotoBku 18.03.01 Xumunyeckas
TeXHOJIOTUsA, Npodpuito «TexHoJNorus 3alMThl OT KOPPO3UM» SIBISETCS 3alllUTa BBITYCKHOMN
KBaJIM(HUKAIIMOHHOHN paboThl OakasaBpa.

B pesynbraTe MNpOXOXAEHUS TOCYJapCTBEHHOH MTOTOBOM aTTecTalud (BBINOJHEHHS
BBIMMYCKHON KBaTM(PUKALIMOHHOMN pabOThI) CTYAEHT JOJIKEH:

3HATh:



— TOPSAJOK OpraHU3alliy, TUTAHUPOBAHMSI M IPOBEICHUS HAYYHO-UCCIEA0BATEILCKUX padoT
C UCIIOJIH30BaHUEM IMOCIICTHUX HAyIHO-TEXHHUECKHUX JIOCTHKCHHUI B JAHHOU 00J1acTH;

—  (U3HKO-XMMHYECKHE OCHOBBI CHHTE3a TYTrOIUIABKUX HEMETaJUIMYECKUX M CHUITHMKATHBIX
MaTepuaIoB U MPUMEHSTh 3TU 3HAHUS HA TPAKTHUKE;

— OCHOBHBIC TPEeOOBAaHMS K NPEICTABICHUIO PE3YIhTATOB MPOBEICHHOTO HCCIICIOBAHUS B
BHJIC HAYYHOTO OTYETA, CTAaThU WU JIOKJIA/A;

yMeTh:

— CaMOCTOSITEIbHO BBISBIATh MEPCHEKTUBHBIC HAMPABJICHUS HAYyYHBIX HCCIICIOBAHUM,
000CHOBBIBATh aKTyaIbHOCTh, TCOPETHICCKYIO U MPAKTUYECKYIO 3HAYMMOCTh MTPOOJIEMEI, IIPOBOIUTH
OKCIIEPUMEHTAJIbHBIE ~ HCCIICJIOBAHUA, AHAIMU3UPOBATH W  HHTEPIPETHPOBATH  IMOJyYECHHBIE
pe3ynbTaThl;

—  OCYIIECTBIISATH MOUCK, 00pabOTKY M aHaIU3 Hay9HO-TEXHUYECKOW MH(MOPMAIUH 110 TEME
BBITIOJTHSIEMOM pabOThI, B TOM YHCIIE C TIPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHBIX MPUOOpaxX, OPraHU30BHIBATH MPOBEJICHUE HKCIIEPUMEHTOB U
WCTIBITAHUM, TPOBOJIUTH UX 00pPabOTKY M aHATM3UPOBATh PE3YIbTATHI;

BJIA/IETh:

— METOJOJIOTMEH ¢ METOJUKOW TMPOBEACHUS HAyYHBIX HCCIECIOBAaHUM; HAaBBIKAMH
CaMOCTOSITENIbHOM HAy4YHOUM U MCCIIeI0BATENbCKOM PabOTHI;

— HaBBIKAMH pabOTHl B KOJUIEKTHBE, IUIAHUPOBATH M OPraHU30BHIBATH KOJUICKTUBHBIE
HaydHbIC WCCJICIOBAHMS; OBJIaJIeBaTh COBPEMEHHBIMH METOJIaMH HCCJICIOBAaHUS H aHaln3a
MTOCTABJIEHHBIX MPOOIIEM;

— CHOCOOHOCTBIO pellaTh IIOCTABJICHHBIE 3a/adyd, WCIONb3Yysl YMEHUS U HaBBIKH B
OpraHu3aIii Hay4HO-UCCIEA0BATEIbCKUX U TEXHOJIOTHYECKUX paboT.

BBIITYCKHOM KBaJIM(PUKAIIMOHHON pPaOOTHl. AMNEISANUS O HECOorjJacuM C pe3ylbTaTaMu
3alUTHI BEIMYCKHON KBaTU(UKALMOHHONW pabOThl HE MPUHUMAETCS.

3. Kpartkoe cogep:xaHue rocy1apCcTBeHHOM UTOrOBOI aTTecTAluM

locynapctBenHast uroroBas aTTectauus oOydaromuxcs B (opMme 3alluThl BBITYCKHOU
KBATM(UKAIIMOHHON PaOb0ThI MPOBOIUTCS TOCYIapCTBEHHOM dK3aMeHannoHHOH komuccuen (I'K).

3amuTa BBITYCKHOW KBaTU(DUKAITMOHHOW pabOTHI SIBISETCS 00sS3aTebHON TMpoleaypoit
UTOTOBOM TOCYJAapCTBEHHON aTTECTAallMHM CTYACHTOB BBICIIMX y4EOHBIX 3aBEJICHHI, 3aBepIIAOIINX
oOyueHue Mo HaIlpaBJICHUIO MOATOTOBKHM OakanaBpuarta. OHa MPOBOAMUTCA MYyOIMYHO HA OTKPHITOM
3acemannn  [OK cormacHo yTBepkIeHHOMY JeKaHaToM rpaduky, Ha KOTOPOM MOTYT
MIPUCYTCTBOBATh BCE XKEJIAIOIIHE.

Marepuainsl, IpeACTABISIEMBIE K 3aLIUTE:

BBINTYCKHAsA KBaM(pUKaronHas paboTa (MosICHUTEIbHAs 3aITUCKA);

3ajanne Ha BeinojHeHne BKP;

0T3bIB pykoBoautens BKP;

peuen3us Ha BKP;

npe3eHTaIus (pa3gaToyHblii MaTepua), HOAMUCaHHAS PYKOBOIUTENIEM;

JOKJIa.

B 3amaun I'DK BXOAST BBHISBICHHE MOJATOTOBIEHHOCTH CTYAEHTAa K MpoGdeCCHOHATBHOU
JEeSITENFHOCTH U IPUHSITHE PEIICHUSI O BOZMOXKHOCTH MPUCBOCHUS eMy KBaTH(PHUKAIIUU «OaKataBp.

Pemenne o mnpuCYyKIEHUHM BBIMYCKHUKY KBanupukanuu «OakamaBpy» MpUHUMAeTCsS Ha
3aceqannu ['OK mpocThIM OONBIIMHCTBOM MPH OTKPHITOM TOJOCOBAaHHHM YJIEHOB KOMHUCCHUHM Ha
OCHOBAHUU PE3yIbTATOB UTOTOBBIX MCIBITAaHUI. Pe3ynbTaThl onpeaenstoTcs OUEHKaMU «OTIUYHOY,
«XOPOLIOY, «YJOBJIETBOPUTEIBHOY, «HEYTOBIECTBOPUTEIHLHO.

OOyuvaromuiics WMeeT MpaBO TNOJaTh B aNE/UIIIIHOHHYID KOMHCCHIO amellIsaIuio o
HapyIIEHUH, 110 €r0 MHEHHUIO, YCTAHOBJIIEHHOM MPOLIEIypPhI 3aIUThI

4. O0beM rocy1apcTBeHHON HTOTOBOI aTTeCTALMHU



l'ocynapcTBeHHass WTOTOBas arTecTalusi MPOXOAUT B 8 ceMecTpe Ha 0a3e 3HaHUIA,
IIOJIyYEHHBIX CTYACHTaMHU @pU U3yuyeHUM JAucuuIUiMH HampasieHus 18.03.01 Xwumunueckas
TexHOJOTus NMPonib « TeXHOIOTHS 3aIUTHI OT KOPPOZUNY.

KonTposns 3HaHMi 00ydaronuxcsi, MOJy4YeHHbIX IPU OCBOCHUU OCHOBHOW 00pa30BaTeIbHOM
[IPOrpaMMbl, OCYLIECTBIISIETCS B (OpME 3allUThl BBIMYCKHON KBaNU(UKALUOHHONW pabOThl U
[IPUCBOEHHUA KBaIM(UKaLUU «OaKaIaBpy.

Bcero
. B
Buner yae6HOM pabOThI B 3au. B akan. ACTpOH.
el gacax
Jacax
OO61mas TPyA0eMKOCTh JUCIHHIJIMHBI M0 6 216 162
Y4eOHOMY IVIAHY
CamocrositesibHas padora (CP): 6 216 162
Brinonnenue, Hanvcanue u oopMIIeHHe 6 216 216
BKP
Buj konrpous: 3ammura BKP + +

AHHOTanus padoyeil nporpaMmsl AUCHUILIHHBI «IlepeBoa HAYYHO-TEXHUYECKOM
Jureparyps» (PTIA.1)

1.Heap aMCOMIUIMHBI — TIpHOOpeTeHHE OOydYaromuUMHCs OOIIel, KOMMYHUKATHBHOW |
npodeCCHOHANBHOM KOMIIETCHIIMM, YPOBEHb KOTOPHIX Ha OTICNBHBIX JTamax s3BIKOBOM
MOATOTOBKU MO3BOJIIET BBINOJHATH Pa3iIMuYHbIe BUIbI MPO(ECCHOHATBHO OPUEHTHUPOBAHHOTO
MepeBoia B MPOU3BOJACTBEHHOM W HAy4YHOW JEATEIIbHOCTH.

2.B pe3yabrare H3y4YeHHSs] AUCHUILUIMHBI 00YYAIOUIUICS TOJIKEH:
Obnadams cnenyronmumu 00meKkyIbTypHbIMA (OK) KoMneTeHITAMU
- CIocOOHOCTh K KOMMYHHMKAIIUM B YCTHOW M MUCHMEHHOW (opMax Ha PYCCKOM U HHOCTPaHHOM
SI3bIKaX JUIS PEIICHUS 3a/1a4 MEeXKIMYHOCTHOTO U MEXKYJIbTYpHOTO B3aumoeictus (OK-5).
3namo:
- OCHOBHBIE CIIOCOOBI TOCTHKEHHUS YIKBUBAJIEHTHOCTH B TIEPEBOJIC;
- OCHOBHBIE IIPUEMBI IEPEBOJIA;
SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUHU S3bIKA KaK CUCTEMBI;
- JIOCTATOYHOE ISl BBHIMOJIHEHUS MEPEBOJIa KOJIMYECTBO JIGKCMUECKUX €AMHULL, (Ppa3eoIoru3MoB, B
TOM YHCJIE COMABHBIX TEPMUHOB M IMHI'BOCTPAHOBEIUECKUX PEaIHIii;
Ymemy:
- PUMEHSTH OCHOBHBIE ITPUEMBI IEPEBOJIA;
- OCYILIECTBJISATh NMUCHBMEHHBIA MEPEeBOJl C COOMIOACHHEM HOPM JIEKCMYECKOW HSKBHBAJIEHTHOCTH,
coOI0ICHUEM IPAMMAaTHYECKIX, CAHTAKCHUECKUX M CTUIMCTHYECKUX HOPM;
- 0(hOPMIISITH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;
- OCYIIECTBIISITh TMEPEBOJ C COONIOJIEHUEM HOPM JIEKCUUYECKOH SKBHUBAJICHTHOCTH, COOIIOJIEHUEM
IrpaMMAaTUYECKUX, CUHTAKCUYECKUX M CTHIMCTHYECKHX HOPM TEKCTa MEPeBOJia U TEMIOPATBHBIX
XapaKTEPUCTUK UCXOJIHOTO TEKCTa;
61a0emv.
- METOJIUKON TMpeAnepeBOYECKOr0 aHalIM3a TEeKCTa, CHOCOOCTBYIOIIEH TOYHOMY BOCHPHUSITHIO
HCXOJIHOTO BBICKA3bIBAHNUS,
- METOJMKOW MOATOTOBKH K BBITIOJIHEHHUIO MEPEeBO/Ia, BKIIOYAs MOUCK WH(GOPMAIIMU B CIIPABOYHOMH,
CHenuaIbHOM JIUTEepaType U KOMIIbIOTEPHBIX CETSIX;
- OCHOBAMH CHCTEMbI COKpAIIEHHOM MepeBOUECKOM 3alUCH NP BHINIOJHEHUU NTEPEBOA;



- OCHOBHOM MHOSI3bIYHON TEPMHUHOJIOTMEN CIIELIUAIBHOCTH,
- OCHOBaMH pedepupoBaHMsI 1 aHHOTHUPOBAHUS JIUTEPATYPHI IO CIEIIHATILHOCTH.
3. KpaTtkoe conep:kaHue TUCHUIINHBI:
Beenenue.llpeqmer u ponp mepeBofa B COBpPEMEHHOM oOImiecTBe. Pa3nuuHbie BHIBI NEpeBOJA.
3azauu U MECTO Kypca B MOATOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.
Monynsb 1:

1.1.CpaBHeHHME MOpsIKAa CIOB B AHIJIMICKOM W PYCCKOM mpeioxkeHusx. [lepeBoa mpoctoro
MTOBECTBOBATEIHHOTO MPEITIOKEHHUS HACTOSIIET0, Oy IyIIEero U MPOIIEANIer0 BPEMEHH.
Oco0eHHOCTH TIepeBO/1a BOMTPOCUTEIBHBIX M OTPHUIIATEIBHBIX MPEATIOKEHUN B Pa3IMUYHBIX BPEMEHAX.
1.2I1epeBon mpemnoxenuii Bo BpemeHax Indefinite, Continuous. Urenue u mepeBoj Mo Teme
"Xumus".

Moy 2.

2.1. IlepeBoa mpemtokenuit Bo Bpemenax rpymm Perfect, Perfect
Continuous (yTBepauTeNbHbIC, BOMPOCUTEIBbHBIE W OTpuUIlaTeNbHble (Gopmbl). OcoOeHHOCTH
yHOTpeOIeHUs] BCIOMOTaTeIbHBIX IJ1aroJios.

2.2 IlepeBon cTpanaTenbHOro 3anora. TpyaHble Cilydan MepeBo/ia CTpagaTeIbHOro 3a10ra.
Urenne u mnepeBod TekcToB o Teme "Hayka m HaydHble MeTOnbl". AKTHBHU3aLMS JIEKCHKH
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa MpUAATOYHBIX TPEAJIOKEHHI.
[Ipunaroynble moIeKaIIMeE.
[IpunaTouHble cKkazyeMble.
[IpunaTounsie onpeaenuTeabHbIE.
[IpunaTtounbie 06CTOATENHCTBEHHBIE, TPUIATOUYHBIE JOTIOJHUTEIbHBIE.
2.4. Turbl YCIOBHBIX TIPEIIOKECHHM, MPaBUIa U OCOOEHHOCTH MX TIEPEBOJIA.
[IpakTuka nepeBoaa Ha mpuMepax TeKCToB 0 Xumuu, /{.U. Menoeneege, nayke u mexHoniocuu.
2.5. IlepeBo mpeAJIOAKEHHI C YHETOM MPABUJIA COTTIACOBaHUs BpeMeH. [Ipsimas 1 KOCBEHHas peyb.
2.6. PaznnuHble BapuaHThI IEPEBOJIA CYIIECTBUTEIHHOTO B MPEITIOKEHUH.
2.7. MopaanbHbIe TJIaroJibl 1 0COOCHHOCTH WX MEPEeBO/Ia.
Pa3BuTre HaBbIKOB nepeBoaa no teme "Hayka 3aBTpaminero aas'".
2.8. CnenimanibHas TepMuHOJIOTHA 110 Teme "JlabopaTopus".
2.9. Coxpamennsi. OcoOCHHOCTH HMX IepeBoja. Pa3BUTHE HABBHIKOB MEPEBOJIa HA MPUMEPE TEKCTOB
o Teme "JlaGoparopusi, U3MEPEHUS B XUMUU'".
Monyisb 3.

3.1. Henwuneie opmbl T1arosia.
Nudunutus (Heonpenenennas ¢gopma rinarona). Ponb nHQUHUTHBA B MPEIIOKEHUH U BapHUAHTHI
repeBoJa Ha pyccKul sA3bIK. [Ipuyactus u repyHanii.
3.2. NaduHUTHBHBIC 0OOPOTHI.
O6opot nononHeHne ¢ UHPUHUTHBOM. BapuaHThI mepeBoja Ha PYCCKUHM A3BIK. TepMUHOIOTHUS IO
teme "CoBpeMeHHbIE TEXHOJIOTUN".

3.3. O6oport noanexaiiee ¢ UHOUHUTUBOM. Pa3nnynble BapuaHThI IepeBOa.
Tepmunosorus nmo reme "XuMuueckas TEXHOIOTHA'".
3.4. IlepeBoa nprUYacTHBIX 0O0POTOB.
AOGcomoTHBIN MpudacTHRI O0OPOT U BapUAHTHI IEPEBO/IA.
Pa3ButHe HaBBIKOB NepeBoia Mo Teme "XuMudeckas TeXHOJIorus'".

4. OBBEM JJUCHUILJIMHBI U BUJIbl YYEBHOM PABOTHI

Bun yae6HOM paboTh B 3aueTHBIX
B akanem.
eIMHUIIAX qacax
O0mas TPy10eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IUIAHY 4 144




AyIUTOpPHBbIE 3aHATHS 1,8 64
Jlekuun - -
IlpakTHYeckne 3aHATHS 1,8 64
CamocTrosTenpHas pabora: 2,2 80
Byt uTOroBOro KOHTPOJIS: 3a4eT/3K3aMeH 3a4eT

AHHOTanus padoyeil NporpaMMsl JMCHMILIMHBI «[ paxkIaHcKkasi 3alMTAa B Ype3BbIYANHBIX
curyanusax» (OT/.2)

VYueOnas aucuuniauHa "['paxaaHckas 3amiMTa B 4YpE3BbIYANMHBIX CUTYalUsX' 4YHUTaeTcs B
pamkax (paxynapTaTHBa B 1 WM BO 2 ceMECTpax U 3aKaHUYMBAETCS 3aYETOM.

1. Heap aMcUMNJMHBI -- TOATOTOBUTH CTY/JE€HTAa K OCMBICIEHHBIM NPaKTUYECKUM
NeUCTBUSIM 1O OOECHeueHUI0 CBOEW 0e30macHOCTH M 3allMThl B YCIOBHUSAX BO3HHUKHOBEHUS
Ype3BhIYAtHON CUTYAI[MH IPUPOIHOTO, TEXHOT€HHOTO M BOEHHOT'O XapaKTepa.

OcHoBHOM 3ajauell JUCUUIUIMHBI fABIseTCS (OpMHUpOBAaHME YMEHHUW U  HaBBIKOB,
MO3BOJISIFOIIMX Ha OCHOBE M3Y4YEHMsI OIIACHBIX U MOpaKarolMUX (PaKTOPOB UpE3BBIYANHBIX CUTYAUI
MIPUPOJIHOTO, TEXHOIT€HHOTO M BOEHHOTO XapakTepa, JPYTrUX OMacHOCTEH yMEeNo peliaTh BOMPOCHI
CBOEi1 0€30MaCHOCTH C UCIIOJIb30BAHUEM CPEJICTB CUCTEMBI IPaKIAHCKOM 3aIlIUTHI.

N3ydyeHne Kypca TrpakJaHCKOHM 3alIMThl B YpPE3BBIYAMHBIX CUTyallUSIX MpPH TMOATOTOBKE
0akaraBpoB IO TEXHUYECKUM HAIIPaBJIICHUSM IIOJATOTOBKM U CIEHUAIBHOCTSAM HAalpaBiIeHO Ha
npuoOperenue creayronux kommerenuit OK- 9; OIK- 6.

2. B pe3yJabTarTe 0CBOEHUSI IUCIUTIIMHBI CTYI€HT 0JIKEH:
3HAMb:
- XapaKTePUCTHUKH MPHUPOTHBIX OCICTBHIA, TEXHOTEHHBIX aBapuii U KaTacTpod Ha paaualroHHO,
XUMUYECKH U OMOJIOTUIECKU OTTACHBIX 00BEKTaX, MOpaKAIONIUe PaKTOPhI IPYTUX OTMMACHOCTEH;
- OCHOBBI BO3JICHCTBUSI ONTACHBIX (DAKTOPOB YpE3BBIUANHBIX CUTYAIMH Ha YEIOBEKA U MPHPOTHYIO
cpeny, IOMyCTUMBIC TIPeIeTIbHBIC KPUTEPUH HETATHBHOTO BO3/ICHCTBHS,
- Mepbl 0€30MacHOrO TMOBEACHUS TMpH TpeObIBaHMM B palioHaxX (30HaxX) MOKapoB,
pPalMOaKTUBHOTO, XUMHUYECKOTO U OHOJIOTUYECKOTO 3arpsi3HEHHS,
- CrmocoOBbl M CpEICTBA 3alIUThl 4YEJIOBEKAa OT BO3ACHUCTBUS MOpaKaromux (HakTopos
Ype3BbIYaiHBIX CUTYAIMH TPUPOTHOTO, TEXHOTEHHOTO M BOCHHOTO XapaKkTepa.
ymems:
- UICTIOJIb30BaTh CPEJICTBA 3AIIUTHI OPTaHOB JIBIXaHUSI M KOKU, MEIUIIUHCKHE JUIsI CAMO3AIIHUThI 1
OKa3aHHsI IOMOIIHU JPYTUM JIFOJISIM;
- NPUMCHATh TEPBUYHBIC CPEJICTBA TOXKAPOTYIICHHS JUIS JIOKAIW3AlUU M TYIICHHS TI0XKapa,
BO3HHUKIIIETO B ayTUTOPUU (J1abopaTtopun);
- OKaspIBaTh ce0¢ M JPYrUM TMOCTPAJABIIUM MEIUIIMHCKYI TOMOIIb C WCIOJIb30BaHUEM
TaOCJIbHBIX U TOAPYIHBIX MEJIUIIUHCKUX CPEJICTB.

e1a0emn:

- mpuéMamu TMPOBENEHUS YAaCTUYHOW CaHUTApHOW OOpabOTKM TpU BBIXOJAE M3 paiioHa (30HBI)
PalMOaKTUBHOTO, XUMHUYECKOT0 U OMOJIOTUYECKOTO 3arpsi3HeHUs (3apakeHus);
-- CI0CO0aMM U TEXHOJIOTHSIMH 3aIIUTHI B UPE3BBIYANHBIX CUTYAIIUSX.

3. KpaTkoe conep:kaHue JUCHUILINHBI.

1. OmacHoctu mnpupogHoro xapaktepa. CTuxuiiHble O€ICTBUS,  SBICHUS TMPHUPOIbI
paspyLIUTENIbHOM CHIIBI - 3eMJIETPSCEHUs,, HAaBOIHEHUS, CeJEeBble MOTOKH, OIOJI3HU, CHEXHBIE
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 0OBAJIBI, 3aCYXH, YparaHsl, OypH, MOXKaphbl.

2. OmacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu U KatacTpo(dbl Ha pajvalliOHHO OIMACHOM
00BEKTe, XMMHUYECKH ONAcCHOM OOBEKTe, OHOJIOTMYECKH OIacCHOM OOBEKTe; Ha TpaHCIOpTe
(>Kee3HOJOPO’KHOM, aBTOMOOMJIBHOM, PpEYHOM, AaBMAllMOHHOM); Ha THAPOCOOPYKEHUSX; Ha



KOMMYHAJIbHBIX CUCTEMaX JKH3HEOOeCTICUeHUSI.

3. OmacHOoCTH BOEHHOTO Xxapakrtepa. I[IpumMeHeHue OpyX us MacCOBOTO MOPAKECHUS
(s1epHOTO, XUMHUYECKOTO, OMOJIOTHYECKOT0), OOBIMHBIX CPEJICTB C 3aKUTaTEIBHBIM HAIOJHECHUEM,
HOBBIX BUJIOB OPYXHUs. 30HBI 3apaKEHUsSI OT CPEACTB MOPAKEHUS U UX BO3JCHCTBUE HA HACEJICHUE U
OKPY’KaIOLLLYI0 IPUPOJIHYIO CPEAY.

4. TloxxapHasi 6€30MaCHOCTh — COCTOSIHHE 3aIIMIIIEHHOCTH HACEICHNUs, IMYILECTBA, 00IIeCTBa
U rocyaapcTBa oT noxapoB. [loxkapHas omacHOCTh (MPUYMHBI BOZHUKHOBEHUS MMOXKAPOB B 3JaHUSX,
JecHble Mokaphl). Jlokanusamuss M TymieHue mosxkapoB. [Ipocreiilne TeXHHUYECKHE CpENCTBa
noxapotymenus (oraerymutenu OIl -8, OY-2) u npaBuia noJib30BaHUS UMHU.

5. KoMIutekC MeponpusTHil TpaXKJaHCKOM 3aIUThI HACEIICHUS.

Onogemienne 1 nHGOPMUPOBaHNE HaceleHus: 00 onacHOCTH. [IpuHsITHE HaceneHueM CUTHaJIOB
onoBemeHus: («Buumanue Bcem!», «BosmymHas TpeBora», «PammanuoHHas OMACHOCTHY,
«Xumuueckas TpeBoray, «OT00l 0macHOCTH») U MOPSAOK JASUCTBUS [0 HUM. DBaKyallls HACEICHUS
13 30HBI onacHOCTH. CrocoObl ABaKyalluu ODKCTPEHHAs! dBAaKyallsl CTYJICHTOB U3 ayJUTOPUH TIPHU
BO3HUKHOBEHHH TOXKapa.

CpencrtBa MHIMBHAYATIbHOU 3amuThl opranoB asixanus (['TI-7, I'TI-7B, TTI-9, P-2, V-2K,
PITA-1, PIII'-67M, PV-60M, «®enuxcy», I'’I3K, AIT, AI-3, [I3V-K, UII-4M, UII-5, WUII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) genoBeka. MeaUITMHCKIE CPEICTBA 3AIIHTHI .

CpencTBa KOJUIGKTUBHOM 3aIllUThl HaceleHus. HasHaueHue, 3amuTHBIE CBOWCTBA YOEKHIII.
[IpotuBopanuanuonnsie ykpoiTusi ([IPY, monzemubie mnemiexoqHble NEPEXOJbl, 3ariayOJieHHBIE
CTaHIIMU METPOTIOJIMTEHA), MPOCTEHUINNE YKPHITHS (TPaHIIECH, OKOIIBI, IEPEKPBITHIE miein). [IpaBuiia
3aHATUS yOeXKHILA.

6. OxazaHue mNEepBONM MEIUIMHCKOW TOMOIIM TMPU OXKOrax, pPaHEHHUsX, 3apakKEHUIX.
[IpoBenenne yacTUYHON CaHUTAPHOM OOPaOOTKU KOKHBIX MOKPOBOB YEJIOBEKA MPU BBIXOJE U3 30H
PaZvo0aKTUBHOTO, XUMUYECKOTO U OMOJIOTMYECKOT0 3apakeHUs (3arps3HeHHs ), U3 30H M0KapOB.

7. JluxkBupamus MOCIEACTBUN YpE3BbIYAWHOW CUTyallud. PaguanMoHHass W XUMUYECKas
pasBeqKa odara TMOpaXEeHHS (3apakeHus). ABapuUiHO-criacaTtelbHble paboThl. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTHUBAIIMS, AeTa3amus, 1e3UH(EKIHS, Te3UHCEKITHS

8. DkcTpeHHas »9Bakyalluss U3 ayAuTopuu (Jlaboparopuu) B YCIOBHSX [OXKapa,
paavalMOHHOTO, XUMHUYECKOro, OHOJOTMYECKOTO 3arps3HEHUs TEPPUTOPUU C HCIOJIb30BaAaHHUEM
npocTermx cpeacts 3amuthl («Denukey, I'/13K, npotusorasa I'TI-7 ¢ ATIT-3).

4. O0beM yueOHOH TUCUHMIITIMHBI

Bun yuebHoi paboThl B 3aueTHBIX eqHMIIaX | B akagem. gacax
OO0masi Tpy10eMKOCTh IV CHUIIIHHbI 1 36
AyAUTOPHBbIE 3aHATHS: 0,44 16
Jlekuun 0,44 16
CamocTosiTesibHasi padboTa 0,56 20
IToaroroBka K KOHTPOJBHBIM paboTam 0,56 20
Bua uTOroBOoro KOHTpoJIsi: 3a4er - -
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