4.4. AuHoTauMn paGo4uX NPOrpamMM JHCIHHUIIUH
4.4.1. JIlucuuniuHbl 00s13aTe/IbHOI YacTu (0a30Bast 4acTh)

AHHOTanUs padoyeil NporpaMmMbl JUCHUILIHHBI
«nocTpannsiii 1361» (b1.B6.1)

1. leap AMCHMIUIMHBI — TIPUOOPETEHHE OOYYAOIIMMHUCS OOIIeH, KOMMYHHUKATUBHOW H
npoeCCHOHATBPHON KOMITETCHIIMH, YPOBEHb KOTOPBIX HA OTIECJIBHBIX JTamax S3bIKOBOM
NOATOTOBKM  IO3BOJIIET  WCIOJIb30BAaTh  HMHOCTPAHHBIM  SI3bIK  MPAKTHUYECKHM Kak B
npodeccuoHanbHOM (MIPOU3BOJCTBEHHOW W HAy4yHOW) JEATEIBHOCTH, TaK MW s LeJel
caMmoo0pazoBaHMsI.

2. B pe3yabTare M3ydyeHusl AUCUUIUIMHBI 00y4yallnMiicd mo mporpamMme OakajaBpuaTa
JJIs1 HanpaBJieHU# noAroroBky 6axkagaspos 18.03.01 «XumMuyeckasi TEeXHOJIOTHS» 10JIZKEH:
Obnadamse cnenyromumMu o0mekynsTypHbiME (OK) KOMIETCHIUSIMH:

- CIOCOOHOCTh K KOMMYHHUKAIIMW B YCTHOM M MUCBbMEHHOW (popMax Ha PyCCKOM U MHOCTPAHHOM
SI3BIKAX JUTSL PELICHUs 3314 MEeKJIMYHOCTHOTO 1 MEKKYIbTYpHOTO B3aumoeiictus (OK-5).
3nams:

- OCHOBHBIE CIIOCOOBI COUETAEMOCTHU JIEKCUUECKUX €IMHUI] 1 OCHOBHBIE CIIOBOOOpa30BaTE/IbHBIC
MO/IENH;

- PYCCKHE DKBUBAJICHTHI OCHOBHBIX CJIOB M BBIPQXEHHH PEUM B MPOLECCE MEXIIMYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOIEHCTBUS;

- OCHOBHBIE MPUEMBI U METOJIbI pePepUPOBAHUS U AHHOTUPOBAHUS JTUTEPATYPHI;

- TMaCCUBHYK0 U AaKTUBHYIO JIEKCMKY, B TOM 4Hcjie OOIICHAYYHYI0O U CIEHUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOIUMYIO JIJIsl pabOThI HAJl TUIIOBBIMHU TEKCTAMU;

- IpUEMBI PabOTHI C OPUTHHAIIBHOM JINTEPATYPOil HA HHOCTPAHHOM SI3BIKE.

Ymemn:

- paboTaTh ¢ OPUTMHAJILHON JTUTEPATYypPO Ha HHOCTPAHHOM SI3bIKE;

- paboTathb co croBapeM;

- BECTU MEPENHUCKY Ha M3y4aeMOM S3bIKE C LEJIbI0 MEXKIMYHOCTHOIO M MEXKYJIbTYPHOIO
B3aUMOJICUCTBUS;

- BECTH PEYEBYIO JEATEIBHOCTh MPUMEHHUTEIBHO K cdepe OBITOBOH M MpodecCHOHATBHOM
KOMMYHUKAIUH.

Braoems:

- UHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO U MEXKKYJIbTYPHOI'O OOIICHUS, HABbIKAMU
U YMEHHUSIMH PEUeBOM JEATEIBbHOCTH NMPUMEHUTENBHO K cepe ObITOBON M MpodecCrOoHaIbHOM
KOMMYHHUKAIIH, OCHOBaMHU IyOIMYHOM peyu;

- OCHOBaMU pe(eprupOoBaHUs U aHHOTUPOBAHUS JIUTEPATYPhl HA U3yYa€MOM MHOCTPAHHOM SI3BIKE.
3. Kparkoe conepxxanue IMCUMILIAHBI:

Brenenue. Ilpeamer u poiib MHOCTpAaHHOTO s3bIKa. KpaTkue wucropuueckue CBeAeHUs 00
U3y4aeMoM sI3bIKe. 3a7jaui 1 MECTO Kypca B IIOJrOTOBKE OakaiaBpa TEXHUKU U TEXHOJOTHH.

Monynsb 1. l.I'pammatuyeckue TpyAHOCTH U3y4aeMOro A3bIKa:

1.1 JInuynble, npuTAKATEIbHBIE U IPOYNE MECTOUMEHHUS.

CrpsikeHHe TJ1aroja-cBsi3KHy.

W3menenue riarona-cBA3KM B (¢opmax HacTosmero BpeMeHH. OOpa3oBaHUE pPa3IUYHBIX
BUJIOBPEMEHHBIX ()OpPM C TOMOIIBI0 Tiarojia-cBsi3ku. OOpa3zoBanue u ynorpebieHue (opm
MacCHUBHOTO 3ajora. l3MeHeHue Tlaroja-cBsi3KM B Pa3IUYHBIX (QopMax MPOIIEIIIET0 |
Oyayuiero BpeMeHu. I aron-cBs3ka B OTpULATENbHBIX IPEITOKEHUSIX.

1.2 Topsinok cnoB B npeasioxkeHuu. [Ipsamoii mopsiok cioB yTBEPAUTEIbHOTO MPEJIOKEHUS B
pa3IUYHBIX BUIOBpEMEHHBIX (opmax. HM3mMeHeHHe Tmopsaka CIOB B  BOINPOCUTENIBHBIX
nperoxeHusx. [lopsaok CI0B U MOCTPOSHHE OTPUIATENBHBIX MPEIOKEHUH. IMpaTuiecKue
KOHCTPYKLUH.
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Mopyns 2. ll.UteHue TeMaTH4eCKUX TEKCTOB:

2.1. BBenenue B cnenMalIbHOCTD

2.2 .. Menneneen

2.3. PXTY um. JI.. Menpaeneena
[TonsTHe 0 Buaax 4YTeHUs HA mpuUMepax TeKcToB o Xumuu, /[.H. Menoeneese, PXTY um, /. H.
Menoeneesa.

AKTHBHU3a1Us JIEKCUKHU IPOYNTAHHBIX TEKCTOB.

Monyns 3. . [IpakTuka ycTHOHN peuu 1o Temam:

3.1. «I"'oBopuM 0 cebey,

3.2. «B roponue»,

3.3. «PaiioH, 1€ 51 )KUBYY.

MoHosorudeckast pedb 1o TEMe «0 cede».

Monyisb 4. |.I'paMmaTryeckue TpyIHOCTH U3y4aeMOro s3bIKa:

4.1. Uupunutus. ®opmbl uHGuHUTHBA. [IponomxeHHbIl U nepdexTHbI THOUHUTUB. DyHKIUN
UHOUHUTUBA B mpeuiokeHur. OOpa3oBanue u ynorpedieHne MHPUHUTUBHBIX 000POTOB THUIA
«CITIO)KHOE TMOJJIeXKAIEe» M «CI0KHOE JOMOJHEHHE». BapuaHThl nepeBoja MHQUHUTUBHBIX
000pOTOB HA PYCCKHA S3BIK.

4.2. BunoBpemenHble (hopMbl ri1aroioB. O6pa3oBaHue MPOCTHIX, MPOJIOIKEHHBIX, MEPPEKTHBIX
U 1eppeKTHO-TPOIOJIKEHHBIX BpeMeH. BonpocuTenpHble MPeAIokKeHNs B Pa3INYHbIX BpEMEHAX.
OO6pa3oBanre OTpUILIATENBHBIX (POPM TJIarosia B pa3nyHBIX BpEMEHaX.

Moayns 5. |Il. HM3yuwaromee 4YreHue HayYHO-TIONYJISIPHBIX TEKCTOB IO BbIOpaHHON
CHEIHAIbHOCTH.

[TpumepHas TeMaTKa TEKCTOB:

5.1. «Xumuueckasi TEXHOJIOTUS U HAYYHBIE METObI»

5.2. «XUMHYECKOE MIPEATIPUATHE.

Monyns 6. 1. IlpakTrka ycTHON peun 1o Teme
6.1. «Cmyoenueckas sHcuztovy.

6.2. «XuMusl, U3MEPEHUS B XMMUUECKON TEXHOJIOTUI
Monyns 7. |. 'pammarndeckue TpyTHOCTH U3y4aeMOro s3bIKa:

7.1. Ilpuvactus. Ilpuyactust Hacrosmiero W mpouienmero BpemeHH. IlepdextHbie Gopmbl
npuyactus. MecTo mpuyacTuid B NpeyioKeHUU. Pa3nnyuHble BapuaHThl IEpEBO/ia MPUYACTUN Ha
pycckuit s3b1k. [IpruyacTHBIE 000POTHI U IPHUEMBI UX NEPEBOAA HA PYCCKUH S3BIK.

7.2. CocnararenpHoe HakJIOHEHHE. POPMBI COCIIAraTeabHOrO HAKIOHEHUS B U3Yy4aEMOM S3BIKE.
MopnanbHble TIaroyibl U UX UCIOJIb30BAaHUE B IPEUIOKEHUSX B COCJIaraTeIbHOM HAKJIOHEHHUU.
Tumel ycnoBHBIX MpeMIoKeHUH. BapuaHThl nepeBoja NPENIOKEHHMHM B COCIIAraTelIbHOM
HAKJIOHEHUU U YCIIOBHBIX MPEIOKEHHI.

Monyis 8. |l.M3yuatoniee yTeHre TEKCTOB 110 TEMATHKE:

8.1. «Xumuueckas jadbopaTopus».

8.2. «V3MepeHus B CrielualIbHON J1ab0opaTopum.

Monynsb 9. lll.ITpakTika ycTHOM peun mo Temam:

9.1. «CtpaHa n3y4aeMoro si3bIKay,

9.2. «IIpoBeneHue 1eI0BOM BCTPEUNY,

9.3. «3aKiItoueHNE KOHTPAKTa».
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4. O0beM IMCHHUIIMHBI M BU/bI Y4eOHOMH padoThl

Bun yaeOHo# paboThl B 3aueTHBIX B akazmewm.
eUHULIAX gacax
OO01asi Tpy10eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 8 288
AyIUTOPHBIE 3aHITHS 2,2 80
Jlekuuu - -
IlpakTHYeckne 3aHATHSA 2,2 80
CamocrosTenpHas paboTa: 4,8 172
Buj uToroBoro KoHTposIs: 3aueT/3K3aMeH 1 DK3aMeH
(36)

AHHOTaN U padoveil MPOrpaMMbl TUCHUIIIHHBI
«®@unocopus» (b1.6.2)
1. Hesan u 3a1a4M TUCHUTLTUHBI

[IporpaMmma cocraBieHa B  COOTBETCTBUM C  TpeboBaHusiMu  DenepanbHOTrO
rOCy/IapCTBEHHOTO0 00pa3oBaTeNbHOTO cTaHAapTa Bbiciiero ooOpaszoBanus (OI'OC BO) mo
00pa3oBaTenbHON MporpaMMe BBHICIIETO oOpa3oBaHMs — mnporpamme OakanmaBpuarta 18.03.01 —
XUMHYEecKass TEXHOJIOTUS, C PEKOMEHIAMAIMUA METOAMYECKON ceKunu YueHoro cosera PXTY
uM. [[. 1. Menneneena.

[Tporpamma oTHOCHUTCS K 0a30BOM yacTu Onoka nucuuiuinH yuyeOHoro miana (b1.5.2) u
paccunTaHa Ha u3ydeHue Ha | roxy oOydyeHus.

Heap mucumnimabl «dunocodpus» — chopMUpPOBATH Yy CTYIEHTOB KOMIUIEKCHOE
MPEJICTAaBICHHEe O PO W MecTe (UIocopuu B CHCTEME T'yMAaHUTAPHBIX, COLUATBHBIX H
€CTECTBEHHBIX HayK, TO3HAKOMUTb MX C OCHOBaMH (prunococKoro 3HaHus, HEOOXOIUMBIMU TSI
pelIeHus: TEOPETUYECKUX U MPAKTUYECKUX 3a]1a4.

O0603HaYeHHOM LENbIO OMPENESIOTCS CIEAYIONUe 3aaui JUCIUILTUHBI:

e (opmupoBaHUE HAYYHBIX OCHOB MUPOBO33PCHHUS CTY/ICHTOB;

e (opmupoBaHUE HABBIKOB JIOTHYECKOTO, METOOIOTUYECKOr0 H  (hruitocoCcKoro aHaimsa
pa3BUTHUA U (YHKIIMOHUPOBAHUS PA3IMUYHBIX cep >KU3HU OOIIECTBA, €r0 COLMAIBHBIX
WHCTUTYTOB;

e (GopMHpOBaHHE YMEHUM HCMOJB30BaTh (GuiIocohckue 3HAHUS B MPOodecCHOHATHHOU
JEeSTeIbHOCTH OyIyIIUX CIIEHUATNCTOB;

e (opmupoBaHUE TBOPYECKOTO MBINIJICHHS, CAMOCTOSITEILHOCTH CYKIIEHUH, MHTEpeca K
OTEUYECTBEHHOMY U MUPOBOMY KYJIbTYPHOMY U HAyYHOMY HACJEAMIO, €F0 COXPAHEHUIO U
MIPEYMHOKEHHUIO.

2. Komnerenuuu 6axanaspa B odaactu ¢pusiocopuu

W3ydyeHue nIUCUMIUIMHBI HampaBlieHO Ha (opMHpOBaHHE U Pa3BUTHE CIEIYIOIIUX
OOIIEKYIbTYPHBIX KOMIETCHIIHIA:

- CIOCOOHOCTH HCIIOJIb30BAaTh OCHOBBI (UIOCOPCKUX 3HAHUN i (HOpMHpPOBAHUS
MUpoBo33peHueckoit mosuiuu (OK-1);

B pesynbpTaTe ocBoeHms Kypca Guiiocopuu CTyICHT JOJIKEH:

3HATh: OCHOBHOE COJIepXKaHHE TJaBHBIX (UIOCO(CKUX MIKOJ U HANpaBICHUIA,
MPEACTaBUTENICH ATUX IIKOJI, CBA3b M pasznuuue ux (QuiocopcKkux HAEH, CBA3b HCTOPUKO-
bunocopckux KOHIENIHMI C COBPEMEHHBIMH MPOOJIeMaMy HHIWBUYaTbHOW M OOIIECTBEHHOM
KU3HU;

yMeThb: TIOHMMaTh W  aHAJIM3UPOBATh  MHUPOBO33PEHYECKHE, COLMUANbHBIE U
WHJIUBUIyaJIbHbIE ~ TIPOOJEMBI  COBPEMEHHOM  JKM3HH; TPaMOTHO BECTH  JIUCKYCCHIO,
apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO MO3MIMIO MO 3HAYMMBIM (umocopckuM mpodiemMam
COBPEMEHHOW JKHM3HH, ONHPAasCh Ha HapaOOTaHHBIA B HCTOpUU (UIOCOPUU MaTepua,
NPUMEHATH MOJIydeHHbIe (hruocodckre 3HaHUA K PEeIIeHUI0 MPOo(ecCHOHATBHBIX 3a/a4;
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BJIa/IeTh: TPEICTaBICHUSAME O (pruocodur Kak HayKe U CUCTEME [IEHHOCTEH, ee MeCTe B
cUCTeMe T'YMaHMTapHOTO 3HAHUS; OCHOBAMHU (PHIOCOPCKOrO MBIIIJICHNUS; KaTeropHaJbHbIM
anmapaToM U3ydyaeMo# JUCHUIUIMHBL, (PUI0COPCKIMH METOIaMH aHalIN3a Pa3JInYHbIX MPOOIIeM,
HaBbIKaMU (PUIOCOPCKON KyIbTYpbl Ul BBIPAOOTKM CHUCTEMHOIrO, LEJOCTHOIO B3IJIAAA Ha
JNENCTBUTENBHOCTh U MECTO XMMHMH U XMMUUYECKOM TEXHOJOTUH B LIEJIOCTHOM KapTHHE MUDA.

3. Kparkoe coaep:kaHue QJUCHUILIAHBI:

Beenenue. ®unocodusi, ee NpOUCXOKAECHUE U POJIb B OOIIECTBE.

Monayasb 1. OcHoBHbIE (PHI0COPCKHE IKOJbI.

AntnuHas  ¢uinocopus (mocokpatuku, coguctel, Cokpar, J[emokpur, Ilnaron,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKast uiiocodus). OcHOBHBIE MPOOIEMbI CpeIHEBEKOBOM
¢unocopun u smnoxu Bozpoxnenus. dunocodpus Hosoro spemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenusi. Hemenkas knaccuueckas ¢uiocodus. Pycckas punocodus XIX —
XX BB. OcHOBBl MapKcUCTCKOM (umocopuu. OCHOBHbIE HANpaBICHUS COBPEMEHHOMN
bunocoduu.

Mopnyas 2. ®uiiocopckne KOHUENnun ObITHSA ¥ NO3HAHMS.

[Ipo6nema ObiTHs B uctopuu (riocopuu. [loHATHS MaTepuanbHOTO W WIACATHHOTO.
OcHoBHbIE (uinocockue HampaBleHUS: MaTepuaau3M U upeanusMm. [IpuHuoun riaobambHOro
3BOJIFOIIMOHM3MA B COBPEMEHHOW HAYYHOU KapTHHE MUpa.

KoHuenuu npocTpaHcTBa U BpeMEHH B UCTOPUU GHIIOCOMUHN U HAYKH.

[Ipoucxoxaenue cozHanusi. Ponb Tpyaa B IpouCX0KI€HUU co3HaHus. Meanucruyueckue
U MaTepUaJIUCTUYECKUE KoHuenuuu co3HaHus. Cos3nanume u  Mo3r. CozHarenbHOE W
6ecco3HarenbHoe. Co3HaHMe U sA3bIK. CO3HaHUE U CaMOCO3HAHHUE.

KoHuenmuu rHoceogoruu B HCTOpUHM  (uiocoduu: CeHcyaausM, palrOHAIM3M,
CKEITULU3M, arHOCTUIIN3M, KOHLIETILIHS BPOXKICHHBIX UAEH, anpuopu3M. /(nanekTruka no3HaHMsL:
YYBCTBEHHOE U palMoHaabHOE. OCHOBHBIE TEOPUH UCTUHBI.

Mopayas 3. [Ipo6Jiembl 4yesioBeka B pusiocopuu.

Yenosek kak npeaMeT ¢puinocockoro aHaiausza B ucropuu ¢uinocodpun. [Ipoucxoxaenue
YeJIOBEKa: IPUPOJHBIE U COLMAJIbHBIE YCIOBUS AHTPOIIOCOLIMOTEHe3a. buonormueckoe u
COLIMAJIbHOE B YyesloBeKe. THauBUA, MHANBUYAIbHOCTbD, TUYHOCTD.

CMbICH KHU3HH U TIpeiHa3HaueHue venoBeka. JKu3Hb, cMepTh, OeccmepTue. JBuxeHue
HEHACWJIUs, €ro poib B coBpeMeHHOW ku3HH. llemm wm menHoctu. CpoOoma BoM |
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, pEIUTHO3HBIE, ICTETUUECKUE [IEHHOCTH.

Monyasb 4. Pusiocodus uCTOpUHU U 001IECTBA

UemoBEK B CHCTEME COLHMANbHBIX CBs3eil. JIMYHOCTP MW MacChl, CBOOOJIa M
HeoOxoaumocTh. Duinocoduss wucropuu: GopMalMOHHAS W ITUBUIW3AIMOHHAS KOHIICTIIIUHI
ucTopuueckoro pasputus. IIporpeccucTckue M IUKIMYECKHE MOAENU pa3BUTHUs. ['nmobanbHbIE
npo0seMbl cCOBpeMeHHOCTH. KOHILIENIMs yCTOMUUBOTO pa3BUTHA U CLIEHApUU OyIyIIEro.

OOmectBo u ero crpykrypa. ConuanbHas, HOJUTHYECKass M JAyXOBHas cdepsl
obmectBa. KoHuenmuu rocynapcrsa B uctopuu ¢punocopckoit mpiciu. I'paskaanckoe o011ecTBo
U TIPaBOBOE rOCYAApPCTBO.

Moayas 5. ®unocodekne npodjaeMbl XMMUH M XMMUYECKON T€XHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHHe. CTPyKTypa HAy4yHOTO 3HAHHUS, €r0 METOJbl U (HOPMBI.
HayuHnble peBomronnu ¥ cMEHa TUIIOB paluoHanbHOCTU. Hayka B coBpeMEHHOM Mupe. OTHKa
HayKH U OTBETCTBEHHOCTb YUEHOTO.

[Tpobnema cooTHoOmeHUsT Haykd M TeXHUKU. ColManbHble MOCIEICTBUS Hay4yHO-
TEXHUYECKOTO Mporpecca. IJTUYECKHE U DKOJOTMYECKUE HMIIEPaTUBBl Pa3BUTHS HAYKU MU
TEXHUKHU.

MecTo XUMUHN B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpoliemMa XMMHUU KaK HayKH U
npousBojcTBa. llenm u  3amaum  xXumudeckoil — TexHosoruu. Crenmuduka  XUMHKO-
TE€XHOJIOTMYECKOI0 3HaHus: (PyH/IaMEHTaIbHOE U NPUKJIAJHOE, SMIIMPUUECKOE U TEOPETUUECKOE.
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4. O0beM AUCUMILIMHBI M BUABI Y4eOHO# padoThl.
Ob6masi Tpynoemkoctb mu3yudenusi aucuumiauabl: 5 3E (180 wyacom). M3 Hux
aynutopHas Harpy3ka — 48 (nekuuih — 32 yaca, mpakTU4YecKux 3aHaTuil — 16 dacos). dopma
KOHTPOJISI — 9K3aMeH.

. B 3aueTHBIX B akanewm.
Buabl yueOHoli padoTsl
eMHHIIAX Jacax
OO01asi Tpy10eMKOCTh JUCHHMIIJIMHBI 10 Y4eOHOMY IVIAHY 5 180
AYIUTOPHDBIE 3aHATHS: 4/3 48
Jlexuun 8/9 32
Cemmunapsi (C) 4/9 16
CamocTosiTesibHasi padora (CP): 8/3 96
Buja koHTpOJISi: IK3aMeH 1 36

AHHOTaN U padoyeil NPOrpaMMbl AUCHUIIIHHBI
«HUcropus» (b1.b.3)

B coorBercTBUM ¢ pabounMu y4eOHBIMU TUIAHAMHU [0 HAMPABICHHUIO MOATOTOBKHU
18.03.01 (ypoBenb mOATOTOBKHM — OakamaBp) mguctuiuimHa «VICcTopus» OTHOCUTCA K
o0s3aTeNnbHBIM AUCHUIUIMHAM 0a30BoM vactu ydeOHoro tuana (bl. B.3) u paccuurtana nHa
U3y4EHUE Ha MIEPBOM Kypce 00yueHUsl.

ILlenv oucyunaunsl: OPMUPOBAHUE Y CTYACHTOB KOMIUJIEKCHOTO TIPECTABICHUS O POJIU
U MECTE€ HCTOPUU B CUCTEME T'YMAHUTAPHBIX M COLHUAIbHBIX HAYK, KYJIbTYPHO-UCTOPUYECKOM
cBoeoOpazun Poccun, ee mMecre BO BCEMHUPHO-UCTOPHMYECKOM Ipoliecce, 00 OCOOCHHOCTSIX U
OCHOBHBIX 3Tanax €€ MCTOPUYECKOTO Pa3BUTHS; BBEJIEHHUE CTYJIEHTOB B KPYr MCTOPUYECKUX
po0iieM, CBSI3aHHBIX ¢ 001acThi0 Oyayieit npodecCHoOHaIbHOM NeTEIbHOCTH.

3a0auu wW3ydyeHUs WCTOPUM 3aKJIIOYAIOTCS B HNPUOOPETEHUHM CIENYIOIIMX 3HaHMM,
Pa3BUTUU YMEHHI U HABBIKOB JINYHOCTH:

* IOHMMaHUE TPaXAAHCTBEHHOCTH M NAaTpUOTU3Ma KaK NpeJaHHOCTH cBoeMy OTeuecTBy,
CTPEMIIEHHUSI CBOMMHU JIEUCTBUSIMU CIIY>)KMTh €r0 MHTEpecaM, B T.4. U 3aUIUTE HAMOHAIbHBIX
uHrepecos Poccuy;

* 3HaHUE JBWXYIIMX CWJI U 3aKOHOMEPHOCTEM HMCTOPUYECKOrO Ipollecca; MECTa 4YesIOBEKa B
UCTOPUYECKOM IPOLIECCe, MOTUTUIECKON OpraHu3annun o0IecTBa;

* BOCIIMTAaHUE HPABCTBEHHOCTH, MOPAJIH, TOJIEPAHTHOCTH;

* IOHMMaHUE MECTa U POJIK 00JIacTH JesTeabHOCTH BhimyckHuKa PXTY um. /[. . MenneneeBa B
0OLIECTBEHHOM Pa3BUTHH, B3aUMOCBS3H C IPYTUMHU COLMAIbHBIMU HHCTUTYTaMHU;

* HaBBIKM MCTOPHYECKOW aHAJIMTHKHU: CIIOCOOHOCTh HAa OCHOBE HCTOPUYECKOIrO aHajiu3a MU
MpoOJEMHOTO TOJIX0/1a MPeoOpa3oBbIBaTh MH(OPMAIMIO B 3HAHUE, OCMBICIMBATH IPOIIECCHI,
coObITHsl W sBiIeHHs B Poccum u MHpPOBOM cOOOIIECTBE B WX JAMHAMUKE U B3aUMOCBS3H,
PYKOBOJCTBYSCH IPUHIIUIIAMH Hay4YHON 0OBEKTUBHOCTH U UCTOPU3MA;

* yYMEHHE JIOTUYECKH MBICIUTh, 00J1afasi CaMOCTOSITEIbHOCTBIO CYXIEHHH, MHTEpec K
OTE€YECTBEHHOMY M MHPOBOMY KYJIBTYPHOMY U HaydyHOMY HACJIEIUIO, €ro COXPAaHEHHI0 U
IIPEYMHOKEHHUIO.

OcHognoe codepicanue Kypca:

B conepxanue Kypca BKJIIOUaeTCs MOHATHE 00 UCTOPHM KaK HaykKe, O €€ MECTe B CUCTEME
COLIMAJIbHO-TYMaHUTAPHBIX HAyK, U3JIaratoTCsl OCHOBBI METO/I0JIOTUH UCTOPUUECKOM HAyKH.

PackpeiBaetcs conepkaHue U 00IIas XapaKTEPUCTHKA OCHOBHBIX JTallOB OTEYECTBEHHOMN
uctopun. Hauano poccuiickoit rocynapctBeHHOCTH. KueBckas Pych. OTHOKYNbTYpHBIE U
COLIMAIbHO-TIOJIMTUYECKHUE MPOLIECCHl CTAHOBIIEHUSI POCCUMCKON rocyaapcTBeHHOCTH. [IpunsiTue
XPUCTUAHCTBA.

Pycckue 3emumm B XII — nawane XVI BB. OOpaszoBanue Poccuiickoro rocyaapcrra, €ro
ucropuueckoe 3HaueHue. Poccus B cepeaune XVI — XVII BB.
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Poccuiickoe rocymapcto B XVIII Bexe — Beke MOAEpHHU3AIMU U TMPOCBEIICHUs. Pedopmbl
[letpa 1 kak mepBas MOMBITKAa MOJEPHHU3AIMH CTpaHbl, €€ ocoOeHHOCTH. DopMHUpOBaHUE
Poccuiickoit umnepun. OCHOBHBIE HallpaBJIEHUS «EBpOINEU3ALMM» CTPAHbL. DBOJIOLMS
COIIMAIBHOM CTPYKTYpHI o011iecTBa. JanpHeliee pacimmpenre rpanui Poccniickoit uMmnepun.

Poccust B XIX croneruun. IIpombinuienHsiii nepeBopot B EBpore u Poccum: obuiee u
ocobenHoe. Baxkneiimme ycinoBus nepexona Poccuu kK MHIyCTpUaIbHOMY OOIIECTBY — peIlIeHUe
KPECTBhSIHCKOTO BOIIpOCa u OrpaHHuYEHUE caMoOJIepiKaBHs. JnuTenbHOCTD,
HEIOCJIEeI0BaTeNbHOCTh, LMKIMYHOCTh Ipouecca OypxkyasHoro pedopmupoBanus. Ponb
cyObeKkTUBHOro (hakTopa B mpeojojeHun oTcraBaHus. Pedopmbl XIX Beka, uX 3Ha4YeHHE.
Oo6uiecTBenHbIe ABMKEHNS B XIX Beke.

Poccust B Hauane XX Beka (1900 — 1917rr.). OcoOEHHOCTH COIUATBHO-2KOHOMUYECKOTO
pazButus Poccun B Hawane XX Beka. OOBbEKTHBHas MNOTPEOHOCTh HMHAYCTPUAIBHON
MozaepHuzanuu Poccun. CooTHomieHue noiauTudyeckux cuil B Poccum B Hauanme XX Beka.
Hapacranue kpusuca camonepkaBusi. llepas poccuiickas peomonusa. OOpa3oBaHue
noJMTHYecKuX napruil. lI'ocymapcrBenHas nyma Hadana XX BEKa Kak IIEPBBIA  OIBIT
poccuiickoro napiaamentapuzMa. CToJbIMUHCKas arpapHas peopma. [lepas MupoBast BoiiHa 1
yuactue B Heill Poccum. ®eBpanbckas pepomtouus 1917r. M KOpeHHbIE M3MEHEHMS B
MOJIUTHYECKOMN KU3HU CTPAHBbI.

dopmMupoBaHUe M CYIIHOCTh coBeTckoro crpos (1917-1991rr.). IloaroroBka u mobena
Oxkta0pbckoro BoopykeHHoro Bocctanus B Ilerporpane. II Beepoccuiickuii cbe3n CoBeToB U
€ro peueHusi. JKOHOMHUYECKasl U COIMaNbHAs MOJUTUKA OONBIIEBUKOB. [ 'paskaaHCcKasi BOiiHA U
uHocTpanHas wuHTepBeHIMs. Cynpba u 3Hauenune HOIla. YTBepkaeHue oJHONAPTUHHON
nosmtuueckor cuctembl. O6pazoBanue CCCP. [Tonmutnueckas 60ppda B MapTHUU U TOCYIAPCTBE.
CCCP B rons! nepBbix msaTuieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pekuMa JTMIHON
Bractu CranvMHa W KOMaHAHO-aJMHUHHUCTPATUBHOM CHCTEMBI YIIPABIEHUS TOCYAAPCTBOM.
Buemusis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpOl MHUpOBOH W Benmkoi
OreyecTBEHHOHN BOIHE. I3MEeHEHNE COOTHOILLIEHHUS CHUJI B MUPE MOCI€ BTOPOH MUPOBOU BOWHBI.
Havano «xononnoit BoiHB. Tpyanoctu mnocineBoeHHoro pasButus CCCP. VYikectouenue
MOJIUTHYECKOTO  PEeKMMa W HMJAEOJIOTMYecKOro  KoHTposd.  IlombiTku — 0OHOBiIEHHS
«rocypapctBeHHOro counanuzMa». XX cbe3n KIICC u ocyxaenue kynbra JingyHoctu CranuHa.
«OtTtenenby B AyxoBHOU cepe. DkoHoMuueckue pedopmbl cepeanabl 60-X TOI0B, TPUIHHBI
UX He3aBepIIEHHOCTH. HapacTaHue KpU3UCHBIX SBICHHH B COBETCKOM obOmiectBe B 70-¢ —
cepenune 80-x rogoB. Buemnss nonutuka CCCP B koH1e 60-x Havane 80-X IT.: OT pa3psaKu K
000CTPEHUIO MEXIyHapoAHOH ob6craHoBKH. «IlepecTpoiikay: CyIIHOCTb, LENH, 33jayH,
OCHOBHBIE dTarbl, pe3yibTaThl. Pacmag CCCP. O6pazoanue CHI'.

CraHoBiieHHe HOBOH poccuiickoil rocyaapctBeHHocTd (¢ 1991- mo HacTosiiee Bpems).
JIluGepanbHas KOHLENIMA POCCUHCKHUX pedopM: mepexol K pBIHKY, (OpMHpPOBAHUE
rpakaaHckoro oOmiecTBa W mpaBoBoro rocynapctsa. «lllokoBas Tepamnus» SKOHOMHYECKUX
pepopm B Hauane 90-x romoB. Kouctutymus Poccwmiickoit  ®Demeparuu  1993r.
MexHanuoHanbHble oTHOLIeHUs. [lonuTuyeckue maptuu M oOIIeCTBEHHbIE JBHKeHUs Poccuun
Ha coBpeMeHHOM »otane. Poccus Ha nmytm MozaepHuszauuu. Poccuss B cucreme MHpPOBOM
SKOHOMMKH U MEXTYHAPOIHBIX CBSI3EH.

Nzyuenne pucummiansabl  «Mctopus» cnocoOCTByeT (OPMHUPOBAHUIO  CIETYIOLIMX
00U eKYTbMYPHBIX KOMIIETCHIINN:

- CIOCOOHOCTH aHAJIM3UPOBATH OCHOBHBIE 3TAIlbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO PA3BUTHUS
oO1ectBa Ui GopMUpOBaHUs rpaxaaHckoil mosuimn (OK-2).
B pe3ynbrare nuzydeHus Kypca UCTOPUH CTYJEHT JOJIKEH:
3Hamp:
* OCHOBHBIE HAIIPaBJICHUS, TPOOJIEMbI U METO/IbI UCTOPUYECKOM HAYKHU;
* OCHOBHBIE JTallbl M KIIOYEBbIE COOBITHS MCTOpHM Poccum u Mupa; 0COOCHHOCTH
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Pa3BUTHSL POCCHICKOTO TOCYAApCTBa, BBIIAIOIIMXCS JEATENIed OTECYECTBEHHOM M BceoOIei
UCTOPUHU.

ymembp:

* COOTHOCHTH OOIIME HCTOPHUYECKUE IIPOLECChl M OTHEeNbHble (DAKThl; BBISABIATH

CYIIECTBEHHBIC YE€PThl UCTOPUUYECKHX IMPOIECCOB, SIBJICHUH M COOBITHIA; aHAIU3UPOBATH

COLMAJIbHO-3HaYUMBbIe TPOOIIEMBI;

* (dopMyaHpoBaTh M apPryMEHTHPOBAHO OTCTaMBATh COOCTBEHHYIO TO3UIUIO IO

pa3IMYHBIM poOJIEMaM UCTOPHUH.

enaoemp:

* IpeICTaBIEHUSIMHU 00 UCTOPUU KaK HayKe, €€ MECTE B CUCTEME 'YMaHUTapHOTO 3HAHMUS,

* [IPEJICTaBICHUSIMU 00 OCHOBHBIX 3Tanax B UCTOPUH YEIOBEUECTBA U UX XPOHOJIOTHUH;

* KaTerOpuaIbHO-TIOHATUHHBIM aIlllapaToM U3y4aeMoM TUCIUIINHBI,

* HaBbIKAMHU aHAJIN3a UCTOPUYECKUX UCTOUHUKOB.

OOmiasi TpyAOEMKOCTh AMCHUMIUIMHBL: 4 3adeTHble eauHUlbl. M3 HuUX ayauTopHas
Harpy3ka 48 uacoB (Jexiuil 32 yaca, MpPaKTUYECKUX 3aHATUH — 16 4yacoB), caMOCTOsTENbHAs
pabota 60 yacoB. @opMa OTIETHOCTH — IK3AMEH.

O6bem
Buy yuebHoii pabotsl B 3ageTHBIX B axkamemmduecknx
CIMHUIIAX qyacax

OO0masi Tpy10€eMKOCTb IMCUMILIUHBI 4 144
10 y4e0HOMY ILIAHY

AyAUTOPHBIE 3AHATHS: 1,3 48
Jlexmum (JIek) 0,9 32
[Tpaktuyeckue 3anstus (I13) 0,4 16
CamocrosiTesibHas padora (CP): 1,7 60
Pedepar 0,6 20
[TonroToBKa K KOHTPOJIBHBIM paboTaM 0,3 10
CamocTosTeIbHOEC U3yUYCHHE Pa3JIeJIOB Kypca 0,8 30
Buji nTOroBoro KOHTpoJIsi: 3k3amMeH (IK) 1 36
[ToaroroBka u caya 3K3aMeHa 1 36

AHHOTaIUs padoyeil NpOrpaMmMbl JUCUHUIIIIMHBI
«Pusnyeckas KyJabTypa u ciopm» (b1.5.4)

1. Heap aucuumiauebl «Pusnyeckas KyJlbTypa U CIOPT» COCTOUT B (OPMHUPOBAHUU
MHUPOBO33pEHUSI U KYyJIbTYpbl JMUYHOCTH, TPaKJAHCKOW IO3MLIMM, HPABCTBEHHBIX KauyecTs,
YyBCTBA OTBETCTBEHHOCTH, CaMOCTOSITEIbHOCTH B IPHUHATUM PELIEHUH, CIOCOOHOCTH
UCIIONIb30BaTh pa3zHooOpasHble (GOpMbl (U3MYECKOW KyJIbTYpbI, CHOpPTa W TypuU3Ma JUIs
COXPAaHEHUS U YKPEIUIEHUS CBOETO 370POBbS M 30POBBS CBOMX OJIM3KUX B IOBCEIHEBHOMN
KHU3HHU U TIPO(PECCUOHATBHOM NesITeTbHOCTH.

OcHoBHBIC 3aJa4¥ JUCHHUIVIMHBI 3aKIOYAIOTCS B PA3sBUTUHU CIENYIOIIMX 3HAHUH,
YMEHMH U HAaBBIKOB JINYHOCTH:

- NOHMMaHHME COLMAILHONW 3HAUYMMOCTH (PU3MUYECKON KyJIbTYyphl U €€ pOJIM B Pa3BUTHU
JMYHOCTH ¥ TIOJTOTOBKE K PO ECCHOHATBHOMN eI TeTbHOCTH;

- 3HaHUE Hay4YHO-OMOJIOIMUYECKUX, MEeJarorH4eCKuX U MPaKTUYECKUX OCHOB (PM3UYECKOM
KYJIBTYPBI, CIIOPTa U 3JJ0pOBOr0 00pa3a )KU3HHU;

- (opMupoBaHHE MOTHBALIMOHHO-LIEHHOCTHOTO OTHOLICHHUS K (PU3MUECKOW KYJbTYpe,
¢u3nUeckKoe COBEPIICHCTBOBAHUE U CAMOBOCIIMTAHNE, YCTAHOBKU Ha 3/I0POBBII 00pa3 )KU3HU;

- OBJAQJICHUE CHUCTEMOM MpPAaKTHUYECKHMX YMEHUH U HaBBIKOB, OOECIEeYMBAIOIIUX
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COXpPaHEHHE U  YKpEIJIEHUE 370pOBbsl, ICUXMYECKOE OJaromojilyuyue, pasBUTHE U
COBEPILEHCTBOBAHUE ICUXO(U3NYECKUX CHOCOOHOCTEH, KauyecTB M CBOWCTB JIMYHOCTH,
camoorpeieieHne B (pU3MIeCcKol KyIbType U CIIOpTE;

- (opMHMpOBaHHE JIMYHOTO OIbITA IOBBILIEHUS [BUTATENIBbHBIX U (DYHKIMOHAJIBHBIX
BO3MOXHOCTEH, oOecnieueHne oOmed #u  NpodecCHOHaNbHO-TIPUKIATHON  (hU3HYeCcKOi
HOJrOTOBJIEHHOCTH;

- CO3JI1aHHE OCHOBBI JJIsI TBOPYECKOTO M METOAMYECKH OOOCHOBAaHHOI'O HCIIOJIB30BAHHS
(U3KYIbTYpHO-CIIOPTUBHOW ~ JESITEABHOCTH B LEJNAX  IOCHEAYIOUIMX  JKU3HEHHBIX U
npo¢eCCUOHATBHBIX JOCTHKEHHUH (ITOATOTOBKU K MPO(ECCHOHATBHOM IEATEILHOCTH U CIIYKOE B
Boopyxennbix Cunax Poccuiickoit ®enepanun);

- IOBBIIIEHUS paOOTOCIOCOOHOCTH, COXPAHEHUS U YKPEIUIEHUS 370POBbS;

- OpraHu3aluy 1 MPOBEIECHUS UHANBUIYAIbHOTO, KOJUIEKTUBHOTO U CEMEMHOI0 OT/IbIXA.

2. B pe3yabrare wu3ydyeHHs JMCHMILIMHBI O00y4yalouuiics 10 Iporpamme
0akaJjiaBpUaTa J10JIKeH:

Osnazets cnenyoummu o0mmekynbTypHbiMu (OK) komMneTeHIuAMU:

- CIOCOOHOCTH K caMoOpraHu3aiuu U camoodpazosanuio (OK-7);
- CIIOCOOHOCTH HCIIOJIb30BaTh METO/bI M CpPeACTBa (PU3MUECKOW KYIbTYphl A OOecreyeHHs
TIOJTHOLIEHHOM COLMAIbHOM U npodeccuoHanbHOi nesirenbHocTr (OK-8);

B pe3synbraTe M3ydyeHus AUCHUILIUHBI «Du3HuecKkas KyiabTypa U CIOpPT» OakaiaBp
JIOJKEH:

3namo:

- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3UUECKOM KYJIbTYpHhl, CIOPTA, TypU3Ma U 310pOBOT0
o0pa3a K13HH;

- COLIMATBHO-OMOJIOTHYECKUE OCHOBBI (PM3NYECKOM KYIbTYpPhI U CIIOPTA;

- BIIUSTHUE 037I0POBUTENILHBIX CUCTEM (PU3MUECKOr0 BOCIIMTAHUS HA YKPEIUIEHUE 370POBb,
npopHIAKTUKY MTPOPECCHOHATBEHBIX 3a00JIeBaHUI U BPEAHBIX IPUBBIYCK;

- C1I0COOBI KOHTPOJIS M OLIEHKH (PU3NYECKOT0 pa3BUTHUS U (PU3NYECKOM MOATOTOBIEHHOCTH;

- MpaBWJa U CHOCOOBI TUIAHWPOBAHUS WHIAMBHIYATbHBIX 3aHATHH Pa3NIUYHON IIEJIeBOM
HalpaBJIeHHOCTH;

- HCTOpHUIO (U3MYECKON KyJIbTYpbl M CIIOpTa, MMETh NPEACTABICHHE O 3HAYUMBIX
CHOPTHUBHBIX COOBITHUSIX HE TOJBKO CBOEH CTpaHbl, HO U MHPOBOIO YPOBHS; BaKHEHIIne
JIOCTH>KEHUS B 00J1aCTH CIIOPTA;

- cnoptuBHble Tpaguuuu MXTU-PXTY um. [I.N. MenaeneeBa, mOMHUTh O MOJBHUTAX
CIIOPTCMEHOB B ro/ipl Benukoi oreuecTBeHHON BOMHbBI 1941-1945 rr.

Ymemo:

- CaMOCTOSTEIbHO 3aHUMAThCS PUZNYECKON KYJIbTYPOH U CIIOPTOM;

- OCYIIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma 1 coOIr01aTh IpaBuia
TUTHEHbI U TEXHUKH 0€30MacHOCTH;

- BBINOJIHATH HWHAMBUIYAIBHO MOJOOpaHHBIE KOMIUIEKCH —O3J0POBUTEIBHOW H
¢buznyecKkol KyJabTypbl, KOMIIO3ULIUHA PUTMHUECKOH U a’pOOHON T'MMHACTUKH, KOMIIJIEKCHI
yIpakKHEHUH aTJIETHUECKOW TMMHACTUKH;

- IpeoaosieBaTb HCKYCCTBEHHbIE U €CTECTBEHHBIE NPENATCTBUS C MCIOIb30BAHUEM
pa3sHO0Opa3HbIX CIOCOOOB MEPEIBUKEHUS;

- OCYILECTBISATh TBOPYECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATUN
buznyecKoil KyabTypOu.

Braoemy:

- CpEICTBAMU M METOJaMM YKPEIUIEHUS HHIMBHYaJbHOIO 310POBBS, (PU3HUECKOro
CaMOCOBEPILIEHCTBOBAHUS;

- JIOJDKHBIM  ypOBHEM  (PM3UYECKOH  IMOJIrOTOBICHHOCTH, HEOOXOJUMBIM  JUIs
Ka4eCTBEHHOTO YCBOCHHUS MPOPECCHOHATBFHBIX YMEHUH M HaBBIKOB B IIpoIiecce 00y4eHHs B BY3e€,
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JUIsE  00eCTieYCHHsI TOJIHOIICHHON COIUANBHON W TPO(ECCHOHABLHOW JCSITEILHOCTH TIOCTIE
OKOHYAHUS y4eOHOTO 3aBEJICHUS;
3. KpaTkoe cogep:kaHue JUCHUIINHBI:

Huctunnuna (Moaynan) no «®dusnueckol KylnbType M CHOPTY» PEaTU3yIOTCS B pamMKax
6a3oBoil wactu broka 1 «/{uctmmmussl (Momynu)» mporpammbl OakanaBpuata B oObeme 72
aKaJIeMHUECKHUX 4acoB (2 3a4eTHBIE €AMHUIIBI) TIPH OYHOU (hopMe 00YUeHUs.

[IporpaMmMa paccuMTaHa Ha U3y4yeHUE JUCLUILIMHBI B T€YEHHUE IBYX ceMecTpoB (1-ro u 6-
ro), MpeAnoaraeT, YTo 00yJaromuecs UMEIOT TEOPETHUECKYIO0 U MPAKTUYECKYIO TIOJTOTOBKY B
obmnactn «dusnyeckast KylnbTypa U CIOPTY.

Pa3nenbl 1MCUMIJIMHBI M BU/ABI 3aHATHH

Mopyn HasBanne monyns Bcero Yacos
Jlex MII3 |IIIPIT| KP

1. [Ipenmer «®Puznueckas KyJibTypa u 18 4 4 9 1
cnopt». Mctopus ®KuC

2 OCHOBBI 3J0pOBOTO 00pa3a KU3HH 18 4 4 9 1
(30XK)

3 buonoruuecknue ocHOBbI (PU3NUECKOMN 18 4 4 9 1
KYJIBTYpPBI U CIIOpTa

4 [TpodeccnonanbHO-TIpUKIIATHAS 18 4 4 9 1
¢du3nveckas KyapTypa U CIiopT

Bcero uacos 72 16 16 36 4

Kaxabiii MogyJIb IporpaMmMbl HMeeT CTPYKTYpY:
- JIEKIIUU WJIM TEOPETUYECKUH pa3elt;
- NPAaKTUYECKUM pa3zied, COCTOMT U3: METOAUKO-NpakThyeckux 3aHatuil (MII3) u yueOHO-
TPEHUPOBOYHBIX 3aHATHH (MTpodeccroHanbHO-TIpuKIaaHas Gusndeckas moarotoska, [1I1DII);
- KOHTpoIbHBIN paznen (KP).

Teopernueckmii pazgea QopMUPYET CHUCTEMY HAyYHO-NPAKTUYECKUX M CHEIHATIbHBIX
3HaHUH, HEOOXOAWMMBIX JUIS  TOHMMAaHHWS  NPUPOJHBIX W COIHMAJIBHBIX  MPOIECCOB
GyHKIIMOHUPOBaHUS (U3NYECKOW KyJIbTyphl OOIIecTBa M JMYHOCTH, YMEHHUS WX aJalTHBHOIO
TBOPYECKOTO  HCIIOJNB30BAaHHMS Ui JUYHOCTHOIO M NPO(ECCHOHAIBHOTO  Pa3BHUTHUS;
CaMOCOBEPILIEHCTBOBAHMS, OpPraHU3allly 30pPOBOr0 00pa3za U3HU MpPHU BHIOJHEHUH Y4eOHOIA,
po¢eCCUOHATBLHON U COLMOKYIBTYPHOU JESITEIbHOCTH.

MeToauKo-IpakTHYeCKHe 3aHATHA IPEIyCMaTPUBAIOT OCBOCHHE OCHOBHBIX METO/OB U
croco0oB (GopMHUpPOBaHUS Y4YeOHBIX, MPO(PECCHOHANBHBIX W JKM3HEHHBIX YMEHUH M HAaBBIKOB
cpeacTBaMu GU3NYECKOM KYIbTYPHI U CHOPTA.

Ha MeToauKo-npakTH4ecKuX 3aHITUSX YIENIeTCs BHUMaHUE:

- OCHOBHBIM Mpo0JieMaM CIIOPTUBHON TPEHUPOBKH;

- BIUSAHUIO (U3MYECKUX yIpaKHEHUH Ha (QopMUpoBaHUE NPOPECCHOHATBHBIX KauyecTB
OyIyLIero cnenuagaucTa U JMYHOCTH 3aHUMAIOILErocs;

- BO3/ICUCTBHIO CPEJICTB (PU3MUECKOr0 BOCIIUTAHUS HA OCHOBHBIC (DU3MOJIIOTUUYECKUE CUCTEMBI U
3BEHbs OITIOPHO-ABUTATEJIBHOTO AIIapaTa 3aHUMAaroLIErocs;

- BOIpOCaM IIPOBEJICHUS COPEBHOBAHWI (IIpaBWJa COPEBHOBAHMM, CHCTEMA DPO3BITPHILIEH,
orpeziesieHue mooeanuTeNneid, 000pyI0BaHUE M HHBEHTAPH ).

IIpodeccuonanbHO-NPUKIAIHASL TOATOTOBKA TIPOBOJUTCS C Yyd4eToM Oymyuiei
po¢eCCHOHATBLHOMN eI TETFHOCTH CTYICHTA.

Y4eOHO-TpEeHUPOBOYHBIE  3aHATHS  0a3uUpPYIOTCS HA  UIMPOKOM  HCIOJIB30BAaHUU
TEOPETUYECKUX 3HAHUN M METOAUYECKMX YMEHHI, Ha NMPUMEHEHUM DPAa3HOOOPA3HBIX CPEICTB
busznyeckoil  KynbTypbl, CIOPTHUBHOW ¥  MNpo(ecCHOHAIBHO-TPUKIAAHON  (U3UYECKOM
HOJIFOTOBKU CTYJICHTOB.
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Kontpoabublii pa3gen. Kpurepuem ycnemHocTH OCBOSHHS Y4eOHOrO Marepuaia
SBIISIETCSl OLIEHKA TMPEIo/IaBaTeNsl, YUUTBHIBAIOIIAS pecyisipHOCIb Noceujerus 0043amenbHblX
VueOHbIX  3aHAmMuUl, 3HAHUM TEOPETHMYECKOrO pas3jeia MporpaMMbl U BBINOJHEHHE
YCTaHOBJICHHBIX Ha JaHHBIH CEMECTp KOHTPOJIbHBIX TECTOB o0Omeld Quanvyeckod W
TEOPETUYECKON MOATOTOBKH JUIsl OTIAEIbHBIX I'PYII Pa3jIMYHON CIHOPTUBHOW HAIIPaBJIEHHOCTH.
KP BXOOuT B MpakTUYECKUE 3AHATHUA.

4. O0beM y4eOHON JUCHUNINHBI (0a30BbIH KOMIIOHEHT)

O06bem
. B B I Vi
Bun yuebHoit pabotbl
3a4ETHBIX | aKaJEMHUY. | CEMEeCTp cCeMecTp
eIMHUIIAX qacax
OO61ast TpyA0€MKOCTh TUCHUTUIMHBI — 2 72 1 3au. en. 1 3au. en.
«®Pu3nueckas KylbTypa U CIOPT» — 36 gac 36 gac
0a30BbIii KOMIIOHEHT — 110 Y4€OHOMY TUIaHY
AyIMTOpHBIE 3aHATHS (BCEro) 2 72 36 36
1. Jlexumu (JIek) 16 8 8
2. llpaxtuueckue 3anstus (I1P): 52 26 26
3. KoHTponbHbIN pa3nen, BXOIUT B 4 2 2
aynutopHble 3aHsatus, (KP)
Bua uTOroBoro KOHTpoJIsi: 3a4er 72 3a4eT 3a4eT

AHHOTANUA y4eOHOH nmporpaMmmbl Aucuunanusl b1.6.5
«MartemaTukay
1. Heun u 3aaa4¥ JMCUUNIHHBI
Heabo AUCHUNIMHBI SBISETCS (OPMUPOBAHUE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHSITUN, UCTIOJB3YEMbIX ISl TIOCTPOCHHS BKHEHIIMX MATeMAaTUYECKUX MOJENei, U yMEHUs
UCIOJIb30BaTh MAaTEMATUYECKUE METOBI JIsl OTIMCAHUS PA3IMUHBIX IPOLIECCOB.
OCHOBHBIMH 321a4aMU M CUMILJIMHBI, PEIICHHE KOTOPBIX 00ECIeUnBaeT JOCTHKEHHE
LEJH, SIBJISIOTCS:
- dbopMHpoBaHNE TOHUMAHHUS 3HAYUMOCTH MaTEMaTUYECKOI COCTaBIISIIONIEH B
€CTECTBEHHOHAYYHOM 00pa3oBaHUU OakajaBpa;
- 03HAKOMJICHHE C CUCTEMOM MOHATUHI, UCITOIb3YEMbIX ISl OITMCAHUS BaXKHEUIIINX
MaTeMaTUYECKUX MOJIEIEeH U MaTeMaTHYEeCKUX METOJIOB, U UX B3aUMOCBSI3bIO;
- 03HAKOMJICHHE C MPUMEPAMU TPUMEHEHUSI MaTEMaTHUECKUX MOJIENIEH U METOJIOB;
- (dbopMUpOBaHNE HABBIKOB U YMEHHI HCIIOJIB30BAHUS MaTEMaTHUECKUX MOJIENeH 1
MaTeMaTUYECKUX METOOB.
2. TpebdoBaHus K pe3yJibTATaM OCBOEHMSI JUCHUTIIHHBI
W3yuenne Kypca MaTeMaTUKU MPH MOJATOTOBKe OakanaBpoB 1o Hamnpasienuto 18.03.01
XHMHYeCcKasi TEXHOJIOTHS CIIOCOOCTBYET MPUOOPETEHUIO CIIEAYIOIIUX KOMITETEHIIHI:
2.1. O6menpodeccuoHanbHbIE:
—  CIHOCOOHOCTBIO M T'OTOBHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBbI €CTECTBEHHOHAYYHBIX
JMCUUILIAH B ipodeccnonanbHoi nesitenbHoctr (OIMK-1).
3. B pe3yabTare nzyuyeHus JMCHUINIUHBI CTYJAEHT J0JIKEH:
3HATH.
- OCHOBBI mubdepeHIMankHOT0 ¥ UHTETPAIbHOTO  MCYHCIICHUS,
muddepeHIaTbHBIX YPaBHECHUIH;
- MaTeMaTUYeCKUe TEOPUM M METOJbl, JIeXKAallMe B OCHOBE IIOCTPOEHUS
MaTeMaTHYEeCKUX MOJICIICH;
- OCHOBBI IPUMEHEHHS] MATEMAaTUYECKUX MOJIeIeH U METOJIOB.
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yMeThb:

- BbIOMpPAaTh MaTeMaTHYECKHE METO[bl, IPUTOAHbIE [Js PELIeHHUs KOHKPETHOM
3a/1a4y;
- HCIIOJIb30BaTh MAaTEMaTUYECKHUE IOHATUS, METOAbl M MOJENIU JUIsl ONHCaHUs

Pa3IMYHbIX IIPOLIECCOB;

- BBISBJISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, JIEXKAIIHE B OCHOBE KOHKPETHBIX

IIPOLIECCOB;

- UCIIO0JIb30BaTh OCHOBHBIE METObI CTATHCTUYECKO 00pabOTKH TaHHBIX;
- IIPUMEHSTh MaTEMaTHYECKHE 3HAHNUS Ha MEXIUCLIUIUIMHAPHOM YPOBHE.

BJIA/IeTh!

- OCHOBaMHM  (YHJAAMEHTAJIBHBIX  MaTEeMaTHUECKUX TEOPUH U  HaBBIKAMH

UCIIOJIb30BaHUsI MAaTEMATUUECKOTO alIapara;

- METOJIaMH CTaTUCTUYECKOW 00paboTKu HHPOpMaIUK.
4.  Kparkoe cogep:kanue JTUCHUIIIUHBI:
1 CEMECTP

1.BBenenue.

[Ipenmer m metonasl MaremaTuku. OnucaHue OCHOBHBIX pasnenoB Kypca. IlpaBuna un
TpeOOBaHUS NPU U3YUYEHUHU Kypca.

2. J1eMeHThI aJaredpsl.

UucnoBsle MHOXKeCTBA, KoMmIuiekcHbie uncna. Omnpeaenurenu Il u 11 nmopsakos. BexTopsr:
OCHOBHBIE TIOHATHSA, CKAJISIPHOE, BEKTOPHOE U CMEUIAHHOE IPOU3BEACHUS BEKTOPOB.
AHanuThuyeckas reoMeTpus: npsMas Ha MJI0cKocTH, KpuBble I mopsiaka. Matpuupbl: aelcTBus
HaJl MaTpULlaMH, IPUBEJIEHNE K CTyleHuYaToMy Buay u Buay ['aycca. Panr matpunsl. O6paTHast
matpunia. Teopema Kponekepa-Kanemnu. Pemenue cucteM JIMHEHHBIX —anreOpandecKkux
ypaBHeHH. CoOCTBeHHbIE uMcia U BeKTopbl. KBagparuunbie popMmsl.

3. ®yuknus ogHoi nepemennoii. [Ipenen ¢pynkuun. HenpepsiBHOCTH PyHKIMH.

@Oynkiusa. CnocoOvl 3amanus ¢yHkuuu. Ilpepen ¢yHkumm B Touke. OZHOCTOPOHHME
npeznensl. [Ipenenst Ha OeckoHeUHOCTH. beckoHeYHO Masble 1 OeCKOHEUHO OoibiIue (QyHKIHH,
X CBOWCTBAa W B3auMHas CBs3b. CBoiicTBa mpezenoB. llepBblii M BTOpOM 3ameyaTebHbIC
npenensl. HenpepblBHOCT (PyHKIIMM B TOuke M Ha mpoMexyrke. CBoiicTBa (QyHKUUH,
HENPEePbIBHBIX Ha OTpe3kax. Touku pa3psiBa GYHKIMHU U UX KiIaccu(UKanus.

4. TuddepenunanbHoe ucuucIeHne PYHKIMU OJHOM NepeMeHHOI.

[Ipon3BogHass GyHKIMHM, €€ TEOMETPUYSCKMA M MEXaHWYeCcKui cwmbica. [lpaBwmia
muddepentpoanus. Tabnuua OCHOBHBIX Mpou3BOoAHBIX. Juddepenunan ¢ynkum, ero
OpPUMEHEHHUS K NpHOIMKEHHBIM  BblUMcleHUsM. HBapuaHTHOCTH  (GOpPMBI  [EPBOTO
muddepennmana. [IpousBomnas ciuoxuaodt Qyuakuuu. Juddepenmmpyemocts GyHKINH:
ONlpeJIeIeHNue, TeOopeMbl O CBSA3U JUPPEpeHIUPYEMOCTH C  HENPEpPhIBHOCTBIO M C
CyIIECTBOBaHMEM NPOoU3BOHON. OCHOBHBIE TeopeMbl Tu(dhepeHInanIbHOro ucuucieHus: Pomus,
Jlarpanxa, Komm. IlpaBuno Jlonutans (packpeitTue HeomnpeneiaeHHocteil). IlpousBogHbie
BBICHIMX MOPSAKOB. JIokanbHbIM skcTpeMyM ¢yHkunu. HeoOxoaumMble U 10CTaTOYHBIE YCIOBHS
skcTpemyMa. [IpaBuio uccrnenoBanus (QyHKIMHM Ha MOHOTOHHOCTh M ASKcTpemyM. [lpusHaku
BBINTYKJIOCTH M BOTHYTOCTH QyHKIMH. Touku nepern6a. Heobxoaumoe 1 JOCTaTOUHOE YCIOBUS
nepernda. AcuUMNOTOTHl (YHKIUM, HMX BHABI M cHocoObl HaxoxjaeHus. OOmas cxema
uccienoBaHus (QyHKIMHA, TOCTPOEHNE UX TPapUKOB.

5. MnTerpasbHoe ucunciaenne GyHKIUM OHOI NepeMeHHO.

IlepooOpa3nas ¢pynkuus. HeonpeneneHHuslii uHTErpan u ero cBoiictsa. Tabsnua OCHOBHBIX
MHTETpasioB. MeToAbl MHTETPUPOBAHUS: HEMOCPEICTBEHHOE NHTEIPUPOBAHNE, UHTETPUPOBAHUE
[IOJICTAHOBKOM, HMHTErpUPOBAaHME IO YacTAM. VIHTerpupoBaHHE palMOHAIBHBIX JIPOOEH.
WuTerpupoBanne  HEKOTOPBIX  UPPAMOHAIBHBIX W TPUTOHOMETPHYECKUX  (YHKIIHH.
OmnpeneneHHbI UHTETPANI, €r0 T€OMETPUUYECKUI cMBbICcI. CBONCTBA ONPEACIEHHOIO MHTErpaja.

20



®opmyna Herorona-Jleiionuma. Teopema o cpeaHemM 3HAYCHWHM. 3aMEHA IEPEMEHHOW W
MHTETPUPOBAHUE II0 4YaCTSIM B ONPEACIECHHOM UHTerpaie. [IpunoxeHus ONpeneseHHOro
MHTErpajia K BBIUYUCICHHUIO TuIOmazel miockux ¢uryp. [ToHarne HecOOCTBEHHBIX MHTETPAJIOB:
OIIpECIICHNUs, CBOWCTBA, METObI BEIUNCIICHHUS.

2 CEMECTP

1.IudPpepennmanbHoe ncunciaeHne GyHKIMHA HECKOJIbKUX MePeMeHHbIX. DJIEMEHTbI TeOPUH
NoJIsl.

OyHKIMA JBYX M 0Oojiee TEpPEeMEHHBIX: OIpeAesieHne, 00JIacTh OmpeaesieHus, 00JacTh
U3MEHEeHUs, TeOMeTpuUecKas HMHTeprperanusi, JUHUM ypoBHA. IIpenen ¢yHKuMM B TOYKe.
YacTHple Mpou3BOAHBIE (Ha mpumepe (QyHKIMM OBYX MepeMeHHbIX). uddepeHunpyeMocTsb
(YHKLIMU HECKOJIbKUX MepeMeHHbIX. JloctaTounble ycnoBus auddepenunpyemoctu. Ilonnas
npousBogHas. [IpousBonnas cinoxuHoit ¢ynkuuu. [lomueni nuddepenuunan. HBapHaHTHOCTD
noigHoro  guddepeHnmana.  AHAIMTUYECKMHA — NpU3HAK  moysHoro  jaudgepeHnuana.
HuddepenumpoBanre (GyHKUMH OJHOM M JIBYX IEpPEMEHHbIX, 3aJaHHOW HesBHO. YacTHble
OPOM3BOJHBIE U TMOJHBIE JU(QepeHranbl BBICIIUX MOPSIIKOB. TeopemMa 0O pPaBEHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (A7 (YHKUMU JBYX NEPEMEHHBIX). JIoKaiabHBIE ASKCTPEMYMBI
(GYHKLIMU BYX NEPEMEHHBIX: HEOOXOAMMOE M JOCTATOUHOE YCIOBHUS 3KCTpeMyMma. Y CIOBHBIN
sKkcTpeMyM (MeToa MHOuTenel Jlarpanxka). Hanbompiniee 1 HanMeHbIiee 3HaUeHHEe QyHKIIUU B
3aMKHYTOH oOmacti. OcHOBHble MOHATHA Teopuu mnond. CkanspHoe none. IToBepxHocTn u
auHuM ypoBHs. IIponsBojHas mo HampaBieHUio. ['paJueHT CKalXspHOTO IOJIs M €ro CBOMCTBA.
Bexropnoe nosne. Jluseprenuus nosisa. Porop nomns. CBsizb MeXAy TPalMEHTOM U IIPOU3BOIHOU
10 HaIIPaBJICHUIO.

2. KpaTHble HHTErpaJsbl.

JIBOMHOI WHTErpal: OIpEACIICHHe, TI'€OMETPUYECKUHA CMBICI, CBOWCTBA. Brluncienue
JBOMHOIO MHTErpaja B JEKapTOBOM M MNOJIApHOW cucreMax koopauHar Murerpan Ilyaccona.
TpolHON HMHTErpall: ONpenesIeHne, FTeOMETPUUECKUI CMBICII, CBOMCTBA. BrIuncieHne TponHOTO
uHTerpana. [Ipunoxkenus 1BOMHOroO U TPOMHOTO HHTErPAJIOB.

3. KpuBosnHeiiHbIe M TOBEPXHOCTHbIE MHTEIPAJIbI.

KpuBonuHENHHBIM HHTETpal IO KOOPAMHATAM: OIPEAEICHUE, CBOWMCTBA, BBIYUCIICHUE.
Pabora B cunoBom nosie. @opmyna ['puna. KpuBonuHeiHble HHTETpasibl, HE 3aBUCSIINE OT MyTH
uHTerpupoBanus. [loTeHnnanbHas (QyHKUMA, NOTEHIMaIbHOE MoJe. [IoHsATHEe MOBEpPXHOCTHOTO
unTerpana. Ilorok Bexkropa uepe3 nosepxHocTh. Teopema I['aycca-Octporpanckoro. @opmyna
Crokca.

3 CEMECTP

1. IuddepennuanbHble ypaBHEHHUS EPBOro NOpsaKa.

Huddepenunanbiple  ypaBHEHHUS: TMOPSJIOK, pELIeHHe, TeopemMa CYLIECTBOBAHUA U
€AMHCTBEHHOCTH pelleHus. 3anada Komm. YpaBHEHUs C Pa3AeisOLMMUCS IIEPEMEHHBIMMU.
Onnoponnsie auddepeHnuansubie ypaBHeHUs. JIuneilinple nuddepeHanbabpie ypaBHEHH
NIepBOTO MOPsAKA. Y PaBHEHU B MOJHBIX U depeHipranax. IHTerpupyromuii MHOKUTENb.

2. Tu¢gdepeHunaibHbie YPABHEHHs BTOPOro M N-ro MopsjaKa.

Juddepennunanbable ypaBHEHUSI BTOPOrO IMOPSAIKA, JOMYCKAIOIIME MOHWKEHHUE IMOPSIKa.
Jluneiinbie nuddepeHnnanbupie ypaBHEHUST BTOpOro nopsaka. CBoiicTBa pemeHuit. JlnneitHas
He3aBUCUMOCTh QyHKIui. Onpenenurens Bporckoro. CTpykTypa o0Iero pemeHus JIMHEHHOTo
muddepeHManbHble  ypaBHEHUs BTOporo mnopsiaka. dDyHIaMeHTalbHas CUCTEMa peleHUH.
Jluneiinble opHOponaHbIe AU depeHnanbHble YpaBHEHUSI BTOPOTO MOPSAAKA C IOCTOSHHBIMHU
KO3 UIMEHTaMH: TTOCTpOeHUE o0miero pemenus. Meroa Dinepa. JIMHEHbIE HEOTHOPOIHBIE
nuddepeHranbHbe YpaBHEHUS! BTOPOIo MOPsi/IKa ¢ HOCTOSHHBIMU K03 duuuentamu. OOuiee u
YacTHOE pelIeHHs] HEOAHOPOAHBIX ypaBHeHUH. JIuneitnbie nuddepennnanbubpie ypaBHEeHHs N-TO
HOpsi/IKa: CBOMCTBA pEIIEHUH, TEOpeMbl O CTPYKType OOIIEero peleHus, METOJ BapHaluu
noctosHHbIX. JluHelHble nuddepeHnnanbHble ypaBHEHUST N-TO TOPSIKA C TOCTOSHHBIMHU
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KO3 duIMeHTaMu. AJITOPUTM TTOCTPOCHUS O0IIETO PEIICHHUS.

3. Cucrembl q1udPepeHuaIbHBIX YPABHEHHH.

Cucrtembl nuddepeHnInanbHbIX YpaBHEHHH TEpBOro MOpsiKa: OOIIME MOHATHS, Teopema
CYLIECTBOBaHMA M €OUHCTBEHHOCTHM  oOmero  pemeHus.  CucreMbl  JTUHEHHBIX
Qg QepeHIMaIbHbIX YPAaBHEHUI MEPBOTO MOPSAAKA: WHTETPUPOBAHUE METOIOM HCKIIOYCHUS.
Cuctembl TUHEWHBIX nu(epeHITnaTbHBIX YpaBHEHUN TEPBOTO TOPSIKA: CBOWCTBA pEIICHUH,
TEOpPEMbI O CTPYKType OOIIEro pelIeHusi, METO BapUallK MOCTOSHHBIX. CHCTEMBbl JTMHEWHBIX
OJHOPOJHBIX M  HEOJHOPOIAHBIX JU(P(EepeHIUATbHBIX  YPaBHEHHH C  MOCTOSHHBIMU
Koo duureHTaMu. OJNEMEHTbl TEOPUH YCTOHYMBOCTH. METOAbl YHCICHHOTO PpEIICHUs
b depeHIIMATBHBIX YpaBHEHHI.

4. YucjoBble M PYHKIMOHAIbHbIE PSAABIL.

UucnoBble psabl: OCHOBHBIE TIOHATHSA, CBOWCTBA CXOISALIMXCA PAJIOB, HEOOXOIUMBIN
npu3Hak cxoaumoctu. ['apmonnueckuit psan. Paner Jupuxite. IlpusnHaku cpaBHEHUs PsAlOB C
NOJIOKUTENbHBIMU wieHaMmu. [Ipusnak JlanamOepa. MHTerpaibHblil U pagukaabHbIA MPU3HAKH
Komm. 3nakouepenyromuecss psansl: npusHak JleitOHuna. 3HaKONEpeMEHHbIE PsIbl: MOHATHUS
aOCONIOTHOW M YCJIIOBHOM CXOAMMOCTH, TpPU3HAaK aOCONIOTHOM CXOIMUMOCTH, CBOWMCTBa
a0COJIIOTHO U YCIIOBHO CXOJSIIMXCS PSIOB.

@OYHKIMOHAIbHBIE PSJIbI: OCHOBHBIE MOHATHS, 00JIaCTh CXOAUMOCTH. CTEneHHbIE PSIIbL:
panuyc, MHTepBaj, o0iacTh cxoauMocTu. CBoicTBa cTemeHHbIX psanoB. Psaasl Teinopa u
MakiopeHa: CBOWCTBa, YCIOBHE CXOIMMOCTH psila K HWCXOAHOW (YHKIWH, OCHOBHBIE
pasnoxxenus. Pasnoxxenue QyHKIMM B psn MakiopeHa ¢ MOMOILBIO OCHOBHBIX Pa3IOKEHUH.
I'maBHOe 3HaveHue ¢yHKUMU. OKBUBalNeHTHbIe ¢GyHKimH. [Ipumenenue psmo Teitnopa u
MakxksopeHa [1si BBIMMCIIEHUS TIPEJENIOB.

5. 3akirouenue.

Hcnonp30BaHne MaTEMATUYECKUX METO/IOB B IPAKTUUECKOH 1€ATEIBHOCTH.

O0beM yueOHOM TMCUMIIUHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujabi yueoHoi padoTe 3au4. ex./ 3au4. en./ 3au4. ex./ 3au4. ex./
aK.gac aK.4yac aK.4ac aK.Jac
O01mast Tpy10eMKOCTh
AMCUHUILTHHEL 110 y4eOHOMY 15/540 5/180 41144 6/216
IJIaHY
AYJIHTOpPHbBIE 3aHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexkuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[Tpaktnueckue 3anstus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTesbHast padora (CP): 7,71276 2,23/80 2,23/80 3,24/116
Bua xoHTpoOJIS: 2172 IK3aMeH - 3ader ¢ JK3aMeH-
JK3aMeH/3a4er 1/36 OLIEHKOM 1/36

AHHOTaIUs padoyeil NPOrpaMmMbl JUCUMIIIIMHBI
«HUupopmaruka» (b1.b5.6)

1. Henp pucnmmiamuabl — npuoOpeTeHHe 0a30BbIX 3HAHUH O COBPEMEHHBIX
UHQOPMALIMOHHBIX TEXHOJOTHIX, a TAaKKE€ YMEHUH M TNPAKTUUYECKUX HABBIKOB B OOJIACTH
UHPOPMATUKH, HCHOIB3YEMBIX INPH PEIICHHH HAYYHBIX M TPAKTUYECKUX BBIUYMCIUTEIHLHBIX
3a/1a4 CTyICHTaMU BCEX CIELUAIBHOCTEM.

3agaum JMCHMIVIMHBI - M3yY€HUE METOJIOB XpaHEeHHs, oOpabOTKM U Ieperadyu
UHPOPMALIMK € HCHOJIb30BAHUEM MEPCOHAJBHBIX KOMIIBIOTEPOB, JIOKAIBHBIX U TJI00AIBHBIX
CeTei; M3y4YEeHHWE YHUCIIEHHbIX METOAOB pEUICHHUs] NPOCTEHIINX 3ajJad MaTeMaTH4ecKoro
ONMCAHUSA XUMHUKO-TEXHOJIOTHYECKUX IIPOLECCOB; IPUBUTHE HABBIKOB aJTOPUTMM3aLUU U

22



IPOrpaMMHUPOBAHUS C HCIOJb30BAHWEM CTaHJAPTHBIX IMAKETOB IMPHUKIAJHBIX HPOrpaMMm Ipu
pELIEHNN NPOCTENIINX BBIYMCINTENBHBIX 3a1a4.

2. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHUS AU CHMIIIMHBI

W3ydyenne AMCLUMIUIMHBL TpU I[OATOTOBKE KaJpOB BbICIICH KBaTU(pUKALMU IO
o0pa3oBaTeNbHON MPOrpaMMe BBICHIETO 0Opa3oBaHUs IO HampaieHuio noarotosku 18.03.01
«XUMHUYECKask TEXHOJIOTHSD CIIOCOOCTBYET (POPMUPOBAHUIO CIIETYIOLINX KOMIIETEHIIMIA:

ObmenpodgeccnoHaNbHbIe KOMIIETEHIMU:

- BJIQJICHUE MOHMMAaHMs CYIIHOCTH U 3HAYeHHUs MH(OPMALMM B PA3BUTUU COBPEMEHHOIO
o011ecTBe, 0OCO3HAHMS OMACHOCTH M YrpO3bl, BO3HUKAIOIIMX B 3TOM IPOLECCE, CIIOCOOHOCTHIO
coOJr0/1aTh OCHOBHBIE TpeOOoBaHMS WH(OOPMAIMOHHOW O€30MacHOCTH, B TOM YHWCJIE 3allUThI
rocynapctBeHHol Taiiubl (OI1K-4);

- BJIaJICHHME OCHOBHBIMHU METOJAMH, CIIOCOOAMU U CPEICTBAMH TMOJY4YEHHs, XpaHEHMUS,
nepepaboTKM MH(POPMALIMK, HMETh HaBbIKM pabOThl € KOMIIBIOTEPOM Kak CpPeJCTBOM
yrpasienus uapopmarueit (OITK-5).

B pesyabTare 0ocBOeHHSI TUCHHUILVINHBI CTY/ICHT-0aKaJABP 10J/KeH .

3HATb

- cBO¥icTBa MH(OpPMAINH, CIIOCOOBI €€ XpaHeHUs U 00pabOTKH;

- CTPYKTYPY, IPUHIUIIBI paOOTHl 1 OCHOBHBIE BO3MOKHOCTH DBM;

- TOTOJIOTHIO U ADXUTEKTYPY BBIUMCIUTEIbHBIX CETEH;

- IPUHLIMIIBI a/IpECallUU MT0JIb30BATENEH, KOMIBIOTEPOB U pecypcoB B ceTh MHTepHeT;

- pa3nuyath ¥ paciudpoBsBaTh IP — aapec, JOMeHHOE UMs KOMIIBIOTEPA;

- a TaKKe BIAJETh HABbIKAMH CaMOCTOSITEJIbHOTO pEIIEHUs 3a/lad Ha KOMIIbIOTEpE,
BKJIIOYAIOIIME TOCTAHOBKY 33/1a4M, pa3pab0TKy alropuT™Ma U OLEHKY ero 3()(heKTHBHOCTH;

- CTPYKTYPY, IPHUHLIUIIBI Pa0OTHI U OCHOBHBIE BO3MOXXHOCTH DBM;

- OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKU IIPOIPaMMUPOBAHUS;

- CTaHJapTHBIE POTPaMMHBIE 00ECTIeYeHUsI CBOCH MPO(PECCHOHATBHON e TETLHOCTH;

- QJITOPUTMBI PEIICHNS HETMHEUHBIX YPAaBHEHU;

- QJITOPUTMbI OJHOMEPHOM ONTUMU3ALINN;

YMETb

- IMCaTh U OTJIAKUBATh Iporpammsl Ha VBA 110 pazpaOoTaHHBIM aJIrOPUTMaM;

- IPUMEHSTh METO/IBI MATEMAaTUYECKONW CTATUCTHUKH JUIsl pPELICHHS] KOHKPETHBIX 3a7ad4;

- HCIIONIb30BaTh TAKeThl NPUKIAIHBIX NPOTpaMM TMpH JajbHEUIIEeM OOy4eHUH |
IIPAKTUYECKOHN NEATEIbHOCTH.

BJIAJIETD

- HaBBIKAMHU CaMOCTOSATEIBHOTO pEHIeHMs 33aJady Ha KOMIBIOTEpE, BKJIIOYAIOIINE
MIOCTAHOBKY 3aJ1aud, pa3pabOTKy ajJroputMa M OIEHKY ero 3¢G@(eKTUBHOCTH MeETOJIaMU
MaTeMaTHYECKOM CTATUCTHKH JUIsE 00pabOTKH SKCIIEPUMEHTA;

- METOJIaMH PeaIn3aluyu AITOPUTMOB HA KOMIIBIOTEPAX.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

3.1. ApxuTeKkTypa KOMIIBIOTEPOB ¥ KOMIIBFOTEPHBIX CETEH:

® UCTOpUS Pa3BUTHUS BBIYMCIUTENBHON TEXHUKHU U NEPCOHAIBHBIX KOMIBIOTEPOB. KpaTkas
UCTOPUSl PA3BUTHUSA BBIUUCIUTEIBHOW TEXHUKU M MepcoHanbHbIX KommbioTepoB (IIK).
Boruncnurensnas MmamubHa @on-Helimana u Mamwmza Teropunra. Paspabotku HopOepra
Bunepa;

eapxurekrypa IIK, anmmaparneie cpeactsa [IK. Mcnonb3yeMble cHCTEMBI CUUCIIEHHSA,
3JIeMeHThl MartemaTuueckoi Jjoruku. OOmee npezacraBieHue o IIK M uX BO3MOMKHOCTSX.
OynknnonansHass cxema IIK, marucrpansHO-mMOnynbHbIM —HpuHuun nocrpoenus 1K
Amnmnaparssie cpencrtsa IIK: mukponponeccop, onepaTuBHas U K3II NaMATh, BHEIIHSASA MaMSATh,
HIMHBI ajjpeca, KOMaH/A M JIaHHBIX, TAaKTOBbIM reHeparop. [IpuHIMI OTKPBITON apXUTEKTYpPHI:
cUCTeMHasl IIMHA, pa3psaaHocTh. [lepudepuiinbie yerpoiictsa I1K: knaBuatypa, Mblllb, MOHUTOP,
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npunTep U ap. OCOOEHHOCTH TPEICTaBICHUS JaHHBIX HA MAIIMHHOM ypoBHe. [IpenmymecTBa
U(PPOBOro MpeJIcTaBleHUs] HH(GOpPMALUK Iepel aHAJIOrOBBIM IPEJCTaBIEHUEM: BBICOKOE
Ka4eCTBO 3alMCH M OTOOpakeHWss WH(POpMAIMK, MPOCTOTAa M HANEKHOCTH JTyOIMpOBaHUS
(konmupoBanusi) uHbopMmaruu Oe3 moTepu KadecTBa. CHCTEMBbI CUHCIEHUSA (IeCATHYHAS,
JIBOMYHAsi, BOCBMEpHYHAs, IIECTHAJALATEpUUHAasi), IpaBWJa MEpEeBOJa M3 OJHOM CHUCTEMBI B
Ipyryto. OJIEMEHTbl MaTeMaTHYeCKOM JIOTMKH: MOHATHA (HOPMaJbHOW JIOTMKH, OCHOBHBIE
JIOTHYECKHE onepanuu U GopMyIisl, JIornueckue ocHoBbI padboTsl T1K;

® KOMIIBIOTEPHBIE CETH: TOINOJOTMM CEeTeH, UX XapaKTepUCTUKHU. KoMmbroTepHas ceTb -
COBOKYITHOCTh KOMIIBIOTEPOB U PA3IMYHBIX YCTPOMHCTB, 00ECHEUMBAIOMINX HHGOPMALMOHHBII
OOMEH MEXIy KOMIIBIOTEpaMH B CETH 0€3 MCIOJb30BaHHUS KaKHUX-THOO MPOMEKYTOUHBIX
HocuTene nHdopmanuu. Tormonoruu ceTeil: 3Be3aHasi, MMUHHAS, KOJbileBas. CeTH 3aKphITOTO
TUIIA: JIOKAJIbHBIE M PACIPEICIICHHbIE CETH, KOpIopaTuBHbIE ceTH. IIporpaMMHO-TeXHUYECKOE
obecrieueHue: aaanTep, KOTOPBIM YIOPABISIETCS CIENHUATBHON MPOTpaMMOi  JpailBepoM;
OllEpallMOHHAsl CHCTEMa, YIPABJSIIOIIAsl KOMIIBIOTEPOM, IIPEJOCTABISIOLIMM  PECYpCHI;
IIPOTOKOJIBI - 0COObIE S3bIKM, Ha KOTOPHIX OOMEHMBAIOTCS MH(pOpMaluell KOMIIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'moGanbubie cetu paznuunoro macmraba (WAN —Wide Area Net, MS
Network u Internet). Bosmoxnoctu cetu WuTepHer. OnextponHas mnourta. Joctynm K
uHpopMalMOHHBIM pecypcaM. Cucrema TenekoHpepeHIMd. Anpecanusi W NPOTOKOJBI B
WNHurepHer;

® MyJbTHUME/IMA — JUAJIOrOBas KOMIIBIOTEPHAs CHCTEMa, 00ECIIeYMBAOIIasi CUHTE3 TEKCTa,
rpaduKy, 3ByKa, peud M BUAEO. YCTpoiicTBa MynbTuMeana. TpeboBaHMs K MYJIbTUMEIUNHBIM
CpeAcTBaM KOMIBIOTEPOB. PacimmpenHbie BO3MOKHOCTH 00pabOTKH, peoOpa3oBaHus, CHHTE3a
nHpopmaIuy (KOMIBIOTEpHAs aHUMAIUsl, MOAU(PUKAINSA U300paKEHUN, TpeXMepHas rpaduka).
MynbsTumMeauiteple  nporpaMMsbl. IIporpammel pelakTUpOBAaHMS, MOHTa)Ka 3BYKa M BHJEO.
Buneo-penakropsl, Moayiau crnerd@@eKToB, MOHTaKHbIE CTYyAUU. DJIEKTPOHHBIE MPE3EHTALUU
(ocHoBHBIE BO3MOkHOCTH MS PowerPoint), »Tamel co3maHust Tpe3eHTAIMid, CTPYKTypa
Ipe3eHTalMi 1 0COOEHHOCTH PabOThI C PEIAaKTOPOM.

3.2. [IporpammHOe obecrieueHue:

® CTPYKTypa OINEpalMOHHBIX CHCTEM, IaKeThl NpUKIAAHBIX rmporpamm, Microsoft Office.
Knaccugukanus nporpamMmmusIx cpeacTB. CUCTEMHOE U IPUKJIIAJHOE TPOrpaMMHOE oOecrieueHne
ITK. O630p onepannonusix cucreM (OC). [Ipuniumnsr coznanus u coctaB OC: sapo, uaTepdeiic,
npaiiBepsl. Kparkas xapakrepuctuka WINDOWS, monyneHbIi mpuHIun noctpoenus. Cpena
WINDOWS: okna, uX 3JeMEHThl, paboTa B MHOTOOKOHHOM pexxkume. PaboTta ¢ oObekramu
WINDOWS. Spneikn u paboTta ¢ HuMu. [lanku: co3ganue, mepeMMEHOBaHNE; KOMMPOBAHUE U
nepemeneHre 0ObeKTOB (MANoK M SIPJIBIKOB), yraneHue o0bekToB. Kop3nHa U ee Ha3Ha4YeHHUE.
Hactpoiiku WINDOWS: nata u Bpemsi, HaCTpoiKa MBIIIH, dKpaHa. DIEMEHTHl TEXHUYECKOTO
cepauca IIK: ycraHOBKa OnepanMOHHONW CUCTEMBI, CO3aHUE MHAMBUIYaJbHOW ONEpaliiOHHON
Cpelpl MOJIb30BaTeNsl, MOAJAEPKKA LIETOCTHOCTH MH(OpMAaIMK, paclIupeHHe W MOJCPHU3ALNS
KOH(UTypaluy anmnapaTHbiX U IPOrPaAMMHBIX CPEJICTB

e TexcroBelii penaktop WORD, penakropbl MaTeMaTHdecKuX U XUMHUYECKUX (GOpPMYIL.
OcHOBBI UCMOJB30BaHUSI MpPOTrpamMM OOIIEro Ha3HaueHus (KpaTkuil 0030p) Ha mnpuMepax
TeKCcTOoBOro peaakropa WORD, pemakTopoB MaTeMaTHUECKUX M XUMHMUYECKHX (hopmyi.
OcoOennoctu TekctoBoro peaakropa WORD. Bson u penaktupoBanue tekcta. Konuposanue u
nepeMenieHne 00OBEKTOB, pabota ¢ Tabnumamu. Bpeibop Buma, pasmepa uipudra,
dbopmaTtupoBanue cUMBOJIOB W ab3aneB. KomupoBanue ¢opmara. OCOOCHHOCTH CO3/1aHUS
CCbUIOK, oraBieHud. Co3maHue JTOKYMEHTOB  pasMyHbIX  (opM  (CTaHAAPTHBIX U
HeCTaHJIapTHbIX). Mcrosnb3oBaHME pegakTopa MaTeMaTH4YeCKHMX (OpMyJd B  TEKCTOBBIX
JNOoKyMeHTax. Penmaktop XumMmuueckux (oOpMys, Ha3HAueHHE U OCOOEHHOCTH PpaboThI.
KonmpoBanne xumuaeckux GopMyi B TEKCTOBBIE IOKYMEHTHI.
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e Cucrema ymnpasienusi 60azamu ganabeix ACCESS: cosnanme mosb3oBarensckux CYB/,
dbopmupoBanue 3ampocoB, or4eToB u (popm. HWNHDopmanmonHBIe cucTeMBl. CHCTEMBI
ymnpaBieHuss 0aHkamMu U 0azaMu AaHHBIX. PensipioHHas monenb naHHbIX. CTpyKTypa 3aIlucH,
MeToabl foctyna K uHpopmanun. OoMeH nanHbIMU ¢ aApyrumu npuioxenusmu WINDOWS:
TEKCTOBBIMH PEJIaKTOPaMHU M AJIEKTPOHHBIMU Tabnuiiamu. Pemsimonnas 6aza nanasix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, MaHedb WHCTpyMeHTOB. Co3/1aHue U OTKpBITHE 0a3bl JAHHBIX.
BBon u penakTupoBaHue TaHHBIX B pEKUME TaOJIUIIBI U peKUME KOHCTpyKTOopa. DopMUpoBaHUE
3arpocoB. 3ampocCkl MPOCThIE U MHOTOTA0IMYHBIE, 3alIPOCHl ¢ yciaoBusiMU. Co3aHue OTYETOB U
dbopm. Texuonorus peanuzanuu npocteimmx 3anad cpeacrsamu CYBJ] ACCESS.

e PemieHne BBIYMCIUTENBHBIX 3aMau ¢ ucrnoib3oBanuemM EXCEL: o6pabotka Tabmmil,
HOCTpOeHHE TpaUKOB W JUarpaMM, BBIYMCICHHE MAaTPUYHBIX BbIpakeHMH. HasHaueHue
anekTpoHHbIX Tabmu (MS EXCEL). OcoGenHoctu TabmmuHoro mpormeccopa EXCEL u
UCIIOJIb30BaHUE €ro IS peleHUst HH(POPMAMOHHBIX U MH)KEHEPHBIX 3a7a4. TexHuka padoThl ¢
EXCEL. Oxkno EXCEL. AOcontoTHas W OTHOCHTEIbHas ajpecarus. BuineneHue sdeex,
nepemenieHue no padbouemy nucry. Pacuer no ¢opmynam. Konuposanue gpopmyi. [locrpoenne
rpaduxoB. Pacuer QpyHKIIMOHAIBHBIX 3aBUCUMOCTEHN U MOCTPOEHUE rpapUUECKUX U300pakeHUi
¢ wucnoib3oBaHueM crangaptHeix ¢yHkuuid EXCEL wu wmactepa ¢ynxuuii. Iloctpoenue
MOBEPXHOCTEN C UCIMOJIb30BAaHWEM MacTepa auarpamM. Pabora ¢ Tabiumamu. @opmatupoBaHue,
opopmienue Tabmuu. YwucioBble W monb3oBarenbckue QGopmarbl. CBOJHBIE TaONHIIBL.
[octpoenne auarpamm. Pa3paboTka u peannsanus IpOCTEHIINX aIrOPUTMOB C UCTIOIH30BAHNEM
BosMokHOCcTel EXCEL (HaxokneHne MakCHMMalbHOTO (MHHHMAJIBHOTO) DJIEMEHTAa BEKTOpa M
MaTpHIIbl, HAXOXJEHHE CYMMBI DJIEMEHTOB BEKTOpPa W MATPHIIbI, BBIYUCICHHE MaTPUYHBIX
BBIPOKCHUN ).

3.3. AIropuT™Mbl 1 OCHOBBI IPOIPaMMUPOBAHUS:

e AITOPUTMBI, TUTIBI aNropuTMOoB. [loHsTue anroputma u ero cBoiictBa. CriocoOsl 3amvcu
aNropuTMOB. MOIYNBHBIN MPUHIIUT TIOCTPOSHUS alTOPUTMOB U TIPOTPaMM.

® XapaKTEepPUCTUKU S3BIKOB NpOrpaMMupoBaHus. OCHOBHBIE CTPYKTYPHl W TPHUHIUIIBI
CTPYKTYPHOTO MpOTrpaMMHpOBaHusl wumocTpanus. CTpyKTypHOE NpOTpaMMHUPOBAaHHUE, €ro
ocobeHHOCTH. TexHonoruss OOBEKTHO-OPUEHTHPOBAHHOIO IMPOTPaAaMMHUPOBAHUS; CBOMCTBA
S3BIKOB: HACIlIeZIOBaHUE, WHKANCYIALUs, ToTuMopdu3m. TTOHATHS S3BIKOB: KJIAcChl M OOBEKTHI.
DBoronus U Kiaccuukaius si3pIK0B IporpaMMupoBanus. [IoHATHS TpaHCISIUN, KOMITUIISIUH,
UHTEpIpeTalny, WX pa3nuyus. ba3oBele anropurMuyeckue KOHCTPYKLUHU (ClIeJOBaHUE,
BETBJICHHE, IIOBTOPEHME), MpUMepbl UX peanuzauud. OCHOBHbIE KOHCTPYKIUHU SI3bIKOB
IpOrpaMMUPOBaHUS. SI3BIKM IPOTPAMMUPOBAHUS BHICOKOTO YPOBHSI.

¢ BoryncnuTenbHble aIrOPUTMBI M MIPOrpaMMHbIe peanu3aunud Ha VBA s oOpaboTku
uHpopmanuu Ilporecc pemenus 3agad Ha KoMibrotepax. [IporpammupoBanue Ha si3bike VBA:
OCHOBHBIE OIIEPATOPHI sI3bIKa, MPOLeNyphl U (yHKIUHU. Pa3paboTka u peanu3anus MpOCTEHIINX
QITOpUTMOB 00paboTKH WHPOpManuu (pelieHne 3amad4 ¢ OJHOMEPHBIM W MHOTOMEPHBIM
00beMoM HH(pOpMaLuK). UncaeHHbIe METO/Ibl AaHAIN3a OHOTO HEJIMHEHMHOT0 ypaBHEHUS: MMOMCK
KOpHEH, pemnieHue 3agadydl OJHOMEPHOW ONTHMH3AaIWU (HaXOKICHHWE TOYEK MaKCUMyMma |
MUHMUMYMa (QYHKLIHHK). MeToapl CTaTUCTUYECKOH 00pabOTKM pe3ynbTaToB HM3MEPEHUH OJHOM
BEJIMYMHBI: BBIYHCICHUE TOYCUHBIX (CPEIHETO, AUCIIEPCUH, CTaHIapTa) M HHTEPBAIBHBIX OIIEHOK
CIIy4YallHOHN BEIUYMHBI.

3.4. 3ammra uHGOpPMAITUH:

AJTOPUTMBI 3alTUTHI UHOOPMAIIMK: METOIbI 3AIIUTHI, KOMIBIOTEPHBIE BUPYCHI  OOpKOA C
HumH. [loHsTHE 0€30macHOCTH KOMITBIOTEPHOW WH(OPMALWMU: HAIASKHOCTh KOMIIBIOTEpA,
COXPAHHOCTh [JAHHBIX, 3allUTa OT BHECEHHS HW3MEHEHUU HEYMOJHOMOYEHHBIMH JHUIAMH,
COXpAHEHUE TaWHbl TMEPENHUCKA B DJIEKTPOHHOM ceTH. MeToApl peanu3aluuy  3alluThl
uHbOpMallMU: TpOrpaMMHBIC, ammnapaTHble, OpraHU3alMOHHBbIE.  VcTOpHs BO3HMKHOBEHHUS
BUPYCOB U aHTUBUPYCOB. CrOCOOBI 3apa)KeHus1, 3aIIUTHl U 00pbOBI ¢ BUpycaMu. OcoOeHHOCTH
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paboTBl aNrOpPUTMOB BHPYCOB: PE3UACHTHOCTh, TMOJUMOPGHUYHOCTE U CaMOIIU(ppPOBAHHE.
KomnbrotepHble BUpychl, ux cnenuduka u antuBupycHsle nporpammsl (Kacnepckuii, Dr. Web,
Avast, AVG). CnocoObl mudpoBaHuss ¥ mepenayn HHGOpManuu Ha JalbHUE PACCTOSHUS.
OTKpBITBINA U 3aKPBITHIN KiTtoun mudpoanus. Jlepparmenranus 1ucka.

4. O0beM AUCUMILIMHBI M BUABI Y4eOHOI HATPY3KH

Buj yueOHoit padoThI B 3auerHbIx B akagemuu. yacax
€IMHUIIAX
O0mas Tpy10eMKOCTb 1M CHUILIIHHbBI 3 108
B ToM yuciie Ha 00yueHHe 3 108
AyAUTOpPHBbIE 3aHATHS: 1,3 48
Jlexknuu
JlaboparopHbie pabOTHI 1,5 48
[TpakTudeckue 3aHATHS
CamocrosiTeJibHAs padoTa: 1,7 60
PacuetHo-Tpaduueckue padboThI
[ToaroroBka k 3amure pedepara
Jlpyrue BBl CaMOCTOSITENBHON pabOThI
Bu HTOroBOro KOHTPOJIs 3auer

AHHOTaNUs padoyeil MPporpaMmMbl JUCHUILIHHBI
«®u3uka» (b1.b.7)
1. Henu u 3aga4u AUCHUIIMHBI

Henabo auCHUNIMHBL SBJISETCS TPUOOPETEHUE CTYIEHTAaMHU 3HAHUW 1O OCHOBHBIM
pazaenaM GU3MKU U YMEHHIO PUMEHSTh X B APYTUX €CTECTBEHHOHAYYHBIX TUCIUILINHAX.

OCHOBHBIMH 32/1a4aMHU U CHUIIMHBI, PEIICHHE KOTOPHIX 00ECMEeYNBAET TOCTHKECHUE
1eNH, SBISIOTCS: (OpPMUPOBAHUE MPEACTABICHUN 00 OCHOBHBIX (DU3MUECKUX 3aKOHAX MPHUPOJIbI
U METOJaX TEOPETUYECKHX HCCIICOBAHUNA Pa3IMYHBIX (U3MUYECKUX SIBICHHUN, a TAKXKE IaTh
MPEJICTaBICHUS O COBPEMEHHBIX SKCIIEPUMEHTAIILHBIX METOJAaX MUCCIIEJOBAHMS.

2.  TpebGoBaHus K pe3yJibTaTaM 0CBOEHUS JUCHHUILIMHBI

N3yuenne kypca ¢u3uKM NpU MOATOTOBKE OakajnaBpoB 1o HampasieHuto: 18.03.01
XUMUYeCcKask TEXHOIOT U

CIOCOOCTBYET MPUOOPETCHHIO CICAYIOMNX KOMITETEHITAN:

CrnocoOHOCTP Y TOTOBHOCTh  HWCIONB30BaTh  OCHOBHBIE  3aKOHBI  (U3HKH B
npodeccuonanproii aesteabroctu (OITK-1)

['oTOBHOCTHP HKCIONIB30BaTh 3HAHHUSA O COBPEMEHHOW (HU3MYECKOW KapTHUHE MHPA,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BeUIecTBa JJsi [OHUMAaHMUS
OKpYyKaroIiero Mupa u sisiieHuii npupozst (OITK-2).

[InanupoBaTh U MPOBOAUTH (PU3MUECKHE IKCIIEPUMEHTHI, MPOBOAUTH 00PA0OTKY MX Pe3yIbTaTOB
U OIICHUBATh MOTPEUTHOCTH, BBIIBUTaTh THIOTE3bl U YCTAHABIUBATH I'PAHUIIBI UX MPUMEHEHHS
(TIK-16).

Hcnonb3oBath 3HaHHWS OCHOBHBIX (DU3MUECKUX TEOpPUN Ui PpEHICHWH BO3HHKAIOIIMX
bu3nYecKuX 3a1ad, CaMOCTOSITEIHLHOTO MpUOOpeTeHus (U3MYECKUX 3HAHHUH, ISl MOHUMaHUS
OPUHIUIIOB pPaboThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE BBIXOIAMIMX 32 MPEIEIbI
KOMITETEHTHOCTH KOHKpeTHOro Hanpasienus (OI1K-19).

B pe3yabTare nzyuyeHusi JMCHUNIUHBI CTYAEHT J0JIKEH:

3HATD.

- ¢u3MYeCKrue OCHOBBI MEXAaHUKU, (PU3UKU KOJIEOAHWM M BOJH, 3JIEKTPHUUECTBA U MarHeTU3Ma,
ANEKTPOMHAMHUKH, CTATUCTHYECKON (PU3UKH U TEPMOJIUHAMUKH, KBAHTOBOU (PU3UKU;
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- cMbicn  (yHIAMEHTANbHBIX (PU3MUYECKHX 3aKOHOB, TPUHIMIIOB M TOCTYJIAaTOB; HX
(bopMyTUPOBKH U TPAHULIEI TPUMEHUMOCTH;
- CBSI3b IIMPOKOTO Kpyra (pu3nuecKux sBJICHUN ¢ PyHIaMEHTAIbHBIMH MPUHIMUIIAMH U 3aKOHAMHU
busuky;
- OCHOBHBIE METO/IbI PELICHUS 33/1a4 110 OMUCAHUIO (PU3NYECKUX SIBIICHUIA;
- METOJIbI 00Pa0OTKU PE3YNIHTATOB (PU3NUECKOTO IKCIIEPHUMEHTA.

yMeThb:
-IIPUMEHATh TEOPETUYECKHE 3HAHUS M OSKCIEPUMEHTAIbHBIE METOAbl HCCICAOBAHUS IIPU
peeHnn mpopecCHoOHATBHBIX 3a1a4;
-IPOBOJUTH PAacUEThI, OCYIIECTBIIATh aHAIN3 U HA OCHOBE ATOTO JieJlaTh 000CHOBAHHBIE BBHIBOJIBI;
- AHAJIM3HUPOBATh PE3yJbTaThl HAONIOJNEHUH W HKCIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKH;
- OIpeneNATh Xapakrep (U3NYECKUX IMPOILECCOB IO KOMIUIEKCY AKCIEPUMEHTAIbHOM
uH(bOpMalU NPy NOMOIIHU rpaduKoB, TAOIUI U YpaBHEHHUI;
- TIPEJICTABIIATh 00Pa0OTAaHHYIO AKCIIEPUMEHTAIBHYIO U TEOPETHUECKYI0 MH(POPMAIUIO B YCTHOU
U THCbMEHHOM ¢opMe, B TOM YHCIE C HCIOJBb30BAHUEM COBPEMEHHBIX KOMIIbIOTEPHBIX
TEXHOJIOTHUM.

BJIAJIeTh!
- HaBbIKaMU paboOThI C ITUPOKUM KPYroM (pU3u4ecKux mpuOOpoB U 000PYI0BAHUS;
- HaBbIKaMU 00OCHOBAHUsI CBOMX CYKIEHHI U BBIOOpA METO/1a UCCIIEJOBAHMUS;

3.  Kparkoe cogepixaHue TUCHUILINHBI:

Cemectp 2
BBenenue
[Ipenmer ¢uzukn. Meronsl (U3NYECKOTO HCCIEIOBAHUS: OIBIT, TUIOTE3a, SKCIEPUMEHT,
TEOopHUsl.
1. ®u3uyecKue 0OCHOBbI MEXaHUKH
[Ipeamer  kunematuku.  Ilepememienue,  ckopocTh,  yckopeHue.  KuHemarnueckue
XapaKTEpUCTUKHU BpallaTeIbHOr0 JBUXKEHUS. 3aKoHbl HbproTOHA. 3aKOH BCEMUPHOTO TATOTEHUS.
JIBrkeHHe Telna NEepeMEHHOM Macchbl. 3aKOH BCEMHUPHOTO TAroTeHud. JIBukeHue Tena
epeMeHHoOM Maccel.  YpaBHeHuss Memepckoro. ®opmyna I[luonkosckoro. Ymopyruil u
HEyNpyru ynaapel mapoB. MOMEHT HWHEpPUMH MaTepUaIbHOM TOYKM M TBEPIAOTO Tena.
Kunematuka rapmonuueckux kojeOanuil. JluddepeHunanbHoe ypaBHEHHE TapMOHUYECKHUX
koneOanuii. [loHsTHe O 3aTyxamIIMX W BBIHYKIEHHBIX KojeOaHusx. BoimHoBoe ABMXEHUE.
Bonbl IpOA0IBHBIE U IONIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIPHOM (PU3HKH
DOneMeHTbl TEePMOJMHAMUKU U (¢u3nyeckol KuHeTukHU. MpeanpHblii ra3. Pacnpenenenue
Bonpimana u ero obOmedusnueckuil cmbici. PeanbHblii Ta3. YpaBHenue Ban-nep-Baanbca.
Tepmonunamuueckuii Meton B (usuke. PaBHOBecHbIe cocTosiHusg. Hadanma TepmoauHaMHKH.
Hukisl. DHTpONUS U €e CTaTUCTHYECKoe TOJIKOBaHHe. SIBneHue mepenoca. Judoysus. 3akon
®uka. TermmonpoBoaHOCTh. 3akoH Pypre. BHyTpeHHee TpeHue (BI3kocTh). 3akoH HproToHa.
3. DIeKTPOCTATHKA U NMOCTOSIHHBIN 3J1eKTPHYECKUH TOK
3akon  Kymona.  Teopema  Octporpaackoro-l'aycca.  Jumons.  [udnexTtpuku B
3JEKTPOCTATUYECKOM I10JIE.
Cemectp 3
1. DnekTpoMarHeTusm
3akon Ammepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopenma. Maruetuku. DieKTpOMarHuTHas
WHAYKIUS. Y paBHeHHE MakcBellia.
2. OnTuka
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WnTepdepentus BonH. Audpaxmus BomH. [onmspuzanus BosnH. TermoBoe m3mydeHue. 3aKoH
Kupxroda. T'mmoresza Ilmanka. KBaHTOBOe OOBSICHEHHE TEIUIOBOIO H3IydeHUs. DPheKT
Komnrona. Snepuas mozaens aroma. [loctynarst bopa. ATom Bogopozaa o bopy.
3. D1eMeHThI KBAHTOBOH (PU3UKH
I'mnoresa ne bpoinsa. BosnHoBoe ypasHenue IllpenuHrepa mns CTauMOHApHBIX COCTOSHUN.
Onwiter [l Tepua-I'epnaxa. MuorosnekTpoHHblii aroM. Dddexr 3eemana. [Tpunmun Ilaymm.
KBanroBble cratuctuueckue pacnpenenenus bosze-Oinmrelina nu ®depmu-/lupaka. OOHOHBI.
3akonsl [lebas m DiiHmITelHA. XapaKTEPUCTUKU sIpa: 3apsijl, Macca, SHEPTrHs CBSA3U HYKJIOHOB.
Anepuele peakuuu. OyHnaMeHTaNbHbIE B3aUMOACUCTBUS U OCHOBHBIE KJIACCHI JIEMEHTAPHBIX
YaCTHIL.

4. O0beM y4eOHOH JUCHHUILINHBI

Bcero 2 cemecTp 3 cemecTp
Bujbl yueoHoi padoTe 3au4. ef./ 3au4. ef./ 3au. ef./
aK.yac aK.yac aK.yac
Oobmasn TPY10€MKOCTh
AHCUMILIHHEI MO yiieGHOMY 10/360 3,95/160 6,05/200
IJIAHY ’ ’
AyIHMTOpHbIE 3aHSTHS: 3,6/128 1,35/64 2,25/64
Jlexrmu (Jlex) 1,35/48 0,45/16 0,9/32
JlaGopaTopHsbie 3ansTus (JIad) 0,9/32 0,45/16 0,45/16
[IpakTrueckue 3aHATHUS
(I13) 1,35/48 0,45/16 0,9/32
CamocrositesbHasi padora (CP): 4.4/160 1.6/60 2 8/100
Bupa xonTpoas: 2172 JK3aMeH- JK3aMeH-
JK3aMeH/3a4eT 1/36 1/36
AHHOTAIUs padoyeil MPorpaMMbl JUCIUIIIHHBI
«O0mas u Heoprannuyeckasi xumus» (b1.5.8)
1. Heau u 3a1a9u JUCHUATNITIMHBI
enpto  AUCHUIUIMHBI  sIBASETCS  (GOPMHpPOBAHME Yy  CTYJIEHTOB  IICJIOCTHOTO

€CTECTBEHHOHAYyYHOI0 MHpOBO33peHHs. Omnupasch Ha IOJIY4YEHHbIE B CpEJHEH IIKOJE
XMMHUYECKHE 3HaHUs, Mporpamma IpelycMaTpuBaeT JaibHeiIee yriyOJeHne COBPEMEHHBIX
MPEICTABICHUH B 00JIaCTH XUMHH.

3amayei TUCIUIUIMHEI SIBJISICTCS

— H3y4YeHHWE OCHOB OOIEeH M HEOPraHMYECKOW XHMMHH C IEIbI0 MPUMEHEHUS WX MpHU
I/I3y‘-ICHI/II/I HOCJIG,Z[yIOH_II/IX XUMHNYCCKUX NUCLMIIIINH,

— OBJIAACHUC OCHOBaAMHU XI/IMI/ILIGCKOP'I TepMOJII/IHaMI/IKI/I, KHMHETUKH, y'-IeHI/IH (0] paCTBOan nu
OCHOB CTPOEHUSI BELIECTBA KaK TEOPETUYECKUMH OCHOBAMH XHUMHU;

— U3Y4YCHHUE TIEPUOUICCKOTO 3aKOHA KaK OCHOBBI HEOPTAHMYECKOU XUMUU;

—  paccMOTpeHHE  CBOMCTB s-, p-, O-, f-ameMeHTOB W HMX  COCIUHCHUM;

— HM3YYEeHHE CIOCOOOB MOTyueHUsI HanboJee MUPOKO MPUMEHSIEMBIX BEIIECTB U UX CBOMCTB;

— (GopMHUpOBaHUE y CTYACHTOB HABHIKOB KCIEPUMEHTAIBHON pabOThI, JEMOHCTpAIHS UM
METOAOB U CpeIlCTB XUMHUYCCKOI'0 HUCCJIE€A0BaHUA, KOHerTHOG O3HAKOMIJICHHUEC C BCIICCTBAMHU U
WX TPEBPAICHUSIMH;

— paSBI/ITI/Ie HABBIKOB pCIIIeHI/ISI KOHKpCTHBIX HpaKTI/I‘IeCKI/IX 3a1a4 n HCCHGHOB&TCHBCKOﬁ
paboThl, a TaKXKe B3aKpeIUICHHEe B TaMATH CTYJAEHTOB TEOPETHYECKUX CBEISCHUU O
SaKOHOMepHOCTﬂX HeopraHqucxoﬁ XUMHH, BO3SMOXKHOCTb HO‘-IYBCTBOBaTI) 9THU 3aKOHOMepHOCTI/I
B IIPAaKTHYECKOU padboTe, yOeIuThCs B MX JEHCTBEHHOCTH.
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2. B pe3yJibTare n3yyeHus TUCIUIIHHBI CTYAEHT J0JIKEH:
Obnadams ClenyOUUIMA KOMIICTCHITUSIMU
— CHOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B ipodeccuonanbroi aesreabroctu (OITK-1);
— FOTOBHOCTBIO MCIOJIb30BATh 3HAHUSI O CTPOCHHUH BEIIECTBA, IPUPOJIE XUMUUYECKOMN CBSI3U
B Pa3IMYHBIX KJIACCAX XUMHUYECKHX COEIMHEHUN JUIsi MOHMMAaHHUS CBOMCTB MAaTE€pUalOB M
MeXaHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIIUX B okpyxatoiiem mupe (OITK-3).

B pe3ynpraTe n3yueHus AUCHUIUIMHBI CTYIEHT JOJIKEH:

3HATh:

— BJIEKTPOHHOE CTPOECHHUE AaTOMOB U MOJIEKYI;

— OCHOBBI TEOPUHM XUMHUYECKOU CBSI3U B COEIMHEHHUAX PA3HBIX TUIIOB, CTPOCHUE BEIIECTBA
B KOHJICHCUPOBAHHOM COCTOSIHUH,

— OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX IPOLIECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS,

— METO/Ibl OITMCAHUsI XUMUYECKUX PABHOBECUH B PACTBOpAX JEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COEANHEHUIA;

— XMMHYECKUE CBOMCTBA 3JEMEHTOB PA3JIMYHBIX T'PYMHI MEPUOAUYECKON CUCTEMBI U UX
BaXHEHIIINX COCTMHEHHN;

YMeTh:

— BBINIOJIHATh OCHOBHBIE XHWMUYECKHE OIEpalli, OINPEeAeNaTh TEPMOJAMHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKIUN U PABHOBECHBIE KOHIIEHTPAIMU BELIECTB;

— HCIIOJNB30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJAMHAMUYECKHE CIIPABOYHbBIC
JaHHbBIE JJIs peleHus MpodecCHOHATbHBIX 3a/1a4;

— MPOTHO3UPOBATH BIIMSHUE PA3UYHBIX (AKTOPOB HA PABHOBECHE B XHMHUYECKUX
peakuusix;

BJIA/IETh:

— TEOPETHUYECKHMMHU METOJIaMHM OIHMCAHMS CBOMCTB IMPOCTBIX M CIOXHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOIO CTPOCHHMSI MX AaTOMOB M TIOJIOKEHUS B IEPUOJUYECKON CHCTEME
XUMUYECKHUX AJIEMEHTOB;

— DKCINEPUMEHTATbHBIMA METOJIAMHU OIPEACICHUS HEKOTOPBIX (U3UKO-XUMHYECKHX
CBOWCTB HEOPTaHUYECKUX COCTMHEHUN.

3. KpaTkoe cofep:kaHue JUCHHUILINHBI:

CtpoeHnie aTOMOB U NTEPUOJUYECKUI 3aKOH.

BonHoBble cBoiicTBa MaTepualbHBIX O00BEKTOB. YpaBHeHue jne bpoiina. CooTHolieHue
HeonpeneneHHocte [ eiizendepra. [lonarre o kBaHTOBOM MexaHuKe u ypaBHeHuH [lIpeaunrepa.
CoBpemMenHast HOpMyIUPOBKA IEPHOINIECKOTO 3aKkoHa. [leproanyeckas cucreMa u ee CBs3b CO
CTPOCHHEM aTOMOB. 3alOJHEHUE 3JEKTPOHHBIX CIIOEB M 00OJOYEK aTOMOB B IEPUOIUYECCKOM
cucteme djemeHToB J[.M. MenneneeBa. CrerneHu oOKHCICHHS. BakHEHIIME OKUCIMTEIN U
BOCCTAHOBUTENM.  BaxHelmume cXembl MpeBpalleHUs  BELIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUSIX.

XuMHu4uecKasi CBA3b U CTPOECHUE MOJIEKYJL.

KoBaneHntHas cBsI3b, OCHOBHBIE IOJOXEHUS METOJA BAJEHTHBIX CBsi3ed. PaccMoTpeHue cxem
MEPEeKpPhIBAaHUS aTOMHBIX oOpOuTaneil mpu oOpa3oBaHUMU CBsizel B Molekynax. OCHOBHBIE
MOJIOXKEHUsI MeToAa MoJieKy sipHbIx opouTaneit (MO JIKAO). Obuue cBeieHnst 0 KOMIUIEKCHBIX
COEIMHEHUSX, UX CTpoeHue. MeXMONEKyIsIpHas U BHYTPUMOJIEKYJIIpHAs BOJOPOJHAs CBS3b.
HNonnasi cBs3p Kak NpeAeNbHBIA Clydail KOBaJIeHTHOW cBsi3u. OOImme mpencTaBieHUs o
MEXMOJIEKYJIIPHOM  B3aMMOJICUCTBUM: OPUEHTAIMOHHOE, HWHIYKIMOHHOE, JUCIEPCHOHHOE
B3aUMO/JICHCTBUA.

DHepreTuka peakuuidi 1 XMMU4eCKOEe paBHOBECHE.

[TonsiTHE O XMMHYECKOH TEPMOJUHAMUKE, TEPMOJAMHAMHUYECKNE (DYHKIIMH COCTOSHHS
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(xapakrTepuctudeckue (GyHKIUHU). XHUMHUYECKOE paBHOBecHe. VICTUHHOE ©W  Kaxymieecs
paBHOBecHs. KoHCTaHTa XMMHMUYECKOTO PaBHOBECHS. JJIEKTPOXUMUUYECKHE MPOLECCHI, MOHSATHE
00 2JIEKTPOJIHBIX MOTCHIHAIAX. DJIEKTPOJBIKYIIAS CHUJIA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuil ¥ KpUTEPUl CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI IPOLIECCOB.

PaBHOBecus B pacTBOpax
[Tpoueccsl, conpoBokaatoniye 00pa3oBaHUe KUIAKUX UCTHHHBIX PACTBOPOB HEAJIEKTPOIUTOB U
3JIEKTPOJIUTOB.  ACCOLIMMPOBAHHBIE M  HEACCOLMHMPOBAHHBIE  3NEKTpONUTHL.  CTeneHb
muccoruanuu. KoHcTanTa aucconuanuy. PaBHOBecHe B CHCTEME, COCTOSIICH M3 HACKHIIICHHOTO
pacTtBopa MallopaCTBOPUMOIO BJEKTPOJIMTA U €ro KpucTtajuioB. PaBHOBecue B pacTBOpax
KOMIUIEKCHBIX COCIMHECHHI. PaBHOBecHe NHCCOIMAIMK BOJIbI, HOHHOE MPOW3BEICHNUE BOJBI U
€ro 3aBUCUMOCTB OT TeMneparypsl. [lkana pH. I'uagponus conen.

CKopocCThb peakiuii U KaTaius.
[Tonsatue o xumuueckoit kuueruke. OMHOCTAUNHBIE U CIIOKHBIE PEAKIIMU. 3aKOH JIEUCTBYIOIINX
Macc. KoHcTaHTa CKOpPOCTH peakuuu. MOJIEKYJISIPHOCTh M TMOPSJAO0K pPEeaKIru. 3aBUCUMOCTh
CKOPOCTH pEAKIMH OT TeMIIepaTyphl; SHTAJIbNHS AKTUBALMHU. ['OMOTE€HHBIM M TeTepOreHHbII
KaTaJus.

XuMus S- ¥ P- AIEMEHTOB

Bonopoa-niepBelii 3JIEMEHT NEPUOAUYECKONW CHUCTEMBI, €r0 JBONCTBEHHOE MOJIOKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoanyeckoil cUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHHUH
ANIEKTPOHHBIX KOH(PUTYpalUW, BEIMYMH PAANYCOB, JJICKTPOOTPHUIATCILHOCTH W DJHEPTUU
MOHU3ALIMKA aTOMOB. TUNIMYHBIE CTENEHU OKHUCICHUS. XUMUYECKUE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOEHHMU U CBOWCTBAX OCHOBHBIX THUIIOB coenuHeHuil. Ilpuponnbie
COEIMHEHMS, IOJyYE€HNE U IPUMEHEHNE.

Xumus d- u f- anemenTos

OnemeHThl 3-12 rpynmn NepuoguyecKol CHUCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHUU
AJIEKTPOHHBIX KOH(PHUTYpAIUi, BEIMINH PATUyCOB, JHEPTHH HOHU3AINH, XaPAKTEPHBIX CTEIICHEH
OKHCJICHUs, KOOPJAMHALIMOHHBIX YHCeNl aToMoOB. IIpupojaHble COeIMHEHMs, TOJy4eHHE H
COTIOCTaBJICHHE (PU3MUECKUX M XUMHUYECKHX CBOWCTB MPOCTHIX BemiecTB. CTPOCHHE U CBOWCTBA
OCHOBHBIX THIIOB coequHeHnid. OcobeHHOCTH f- 371eMEHTOB.

4. O0beM yueOHOH TUCHUILINHBI

Bcero 1 cemectp 2 ceMecTp
Bunsl yueOHoii paboThI B3au. | Bakang. | B3au. | Bakaa. | B3au. | Bakan.
ell. yacax el yacax el yacax
O0mas Tpy10eMKOCTh
AUCIHUILINHBI 0 y4eOHOMY 12 432 7 252 5 180
ILUIAHY
AyIuTOpHbIE 3aHATHSI: 4,44 160 2,67 96 1,77 64
Jlexuu (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktrueckue 3ausatus (113) 0,89 32 0,89 32
JlaGopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrositesbHas padora (CP) 5,56 200 3,33 120 2,23 80
CamMocTosATeIbHOE U3YUEHUE 5 56 200 333 120 523 80
pa3ienoB AUCITUTUIMHBI ' ' '
Bunx koHTpOJIS: IK3aMeH 2 72 1 36 1 36

AHHOTaNus padoyeil NPOrpaMMbl U CHUNITHHBI
«Opranunveckas xumus» (b1.5.9)
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1. eap AMCHMIIMHBI — IPUOOPETEHHUE CTYACHTAMH 3HAHUN O CTPOCHHUU OPTaHUYECKUX
COCIMHEHUI, OCHOBHBIX XUMHYECKHX CBOWCTBAX pA3JIMYHBIX KJACCOB OPraHUYECKHUX
COCIMHEHUH M METOJaX UX MOJYYCHUS], KaK MPOMBIIIJIEHHBIX, TaK U JaOOPaTOPHBIX.

2. B pe3yJbTare H3y4YeHUs! JUCHUILJIMHBI CTYACHT J10JI2KeH:

Obnadams cnenyromumu npodeccuonanbabiMu KommeTeHusMu (I1K):

- CIIOCOOHOCTBIO TUTAHUPOBATH U MPOBOJUTH (PU3MUECKHE U XUMUYECKUE IKCIEPUMEHTHI,
MPOBOANTE 00pPaOOTKY WX pPE3yabTaTOB W OICHUBATH IOTPEIIHOCTH, BBIJIBUTAaTh THUIIOTE3BI
YCTaHaBIMBATh TI'PAHULBI MX NPUMEHEHUs, MPUMEHITh METOJbl MAaTEMaTHUYECKOrO0 aHajau3a U
MO/JICJIMPOBAHHUSI, TCOPETUUECKOTO U IKCIIEpUMEHTANBbHOTO uccienaoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJb30BaTh 3HAHMS CBOMCTB XMMHYECKHX JJIEMEHTOB, COCIMHEHUN H
MaTepHaioB Ha MX OCHOBE JIJIS pelleHus 3a1a4 nmpodeccuoHanbHou aesrenbHoctr ([TK-18)

- TOTOBHOCTBIO H3y4yaTh HAyYHO-TEXHUYECKYI0 HWH(OpPMANUIO, OTEYECTBEHHBIN U
3apyOeKHBIN OMBIT 110 Tematuke uccaenoBanus (I1K-20).

3namo:

— TEOpPETUYECKUE OCHOBBI CTPOCHMSI U CBOMCTB pPa3IUYHBIX KJIACCOB OPraHUYECKHX
COCIUHCHMHIA,

— CIOCOOBI TIONYYEHUS U XUMUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB OPraHMYECKUX
COCIMHEHN;

— OCHOBHbBIE MEXAHU3MBbI ITPOTEKAHUS OPTaHUYECKUX PEaKLIUii;

Ymemy:

— MPUMEHSTh TEOPETUUECKUE 3HAHUS JIJISl CUHTE3a OPraHUYECKUX COCIMHEHUN Pa3IMYHbIX
KJIACCOB;

— aHAJIM3UPOBATh U NPE/ICKa3bIBATh PEAKLIMOHHBIE CBOMCTBA OPIraHUYECKUX COECUHEHU;

— COCTaBJISITh CXEMbI CUHTE3a OPTraHUYECKUX COEMHEHHH, 3aJaHHOTO CTPOCHHUS;

Braoems:

— OCHOBaMH HOMEHKJIATYphI M KJIacCU(pUKAIIMN OPraHUYECKUX COSTUHEHUH;

— OCHOBHBIMH T€OPETUUYECKUMU MPEACTABICHUSIMU B OPTaHUYECKON XUMUHU;

— HaBBIKAMH 0OOCHOBAHWSI PAIMOHATLHBIX CIIOCOOOB MOJTYYCHHSI OPraHUICCKUX BEIICCTB.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

lNanorenonpou3BoHEIE. Knaccudukanmus. Homenkiarypa. Ankun- u
AJUTAITAIOTeHUIBL.apOMaTHUeckie  rajoreHuasl.  M3omepus. Homenkmarypa.  CrocoObr
nonydeHus. [IpoCTpaHCTBEHHOE U BJIEKTPOHHOE CTpoeHue. Pu3nmyeckue cBoucTBa. Peakuuu
HYKJICOQUIBHOTO 3aMelleHus U oTiervieHus. lloHaTtne HykiaeopUIbHOCTM M OCHOBHOCTH
peareHTOB. AMOHIEHTHbBIE HYKJICO(PHIbHBIE PEareHThI.

DJIEMEHTOOPTraHMYECKUE COCIMHEHUsA. THUMbl CBSI3€M B DIEMEHTOPraHUYECKUX
coemuHeHUSAX. CrocoObl MOMY4YeHUs] JUTUHA- U MarHUHOPraHWYECKUX COeAMHEeHHWH. Peakrus
I'punbsipa, mexaHusMm. Peaknuu ¢ KapOOHWIBHBIMH cOeTUHEHHSMHU. [lomynopBomHUKH U
HAHOXJIEKTPOHMKA HA OCHOBE OPraHUYCKUX COECIMHEHUM.

Cruptel. ®enonbl. [Ipocthie 3¢hupbl. OMOKCUCOCTUHEHHS. AJBACTUABI, KETOHBI.
KapOoHoBbIe KHCTIOTBI U UX MPOU3BOJHBIE. B Kak10M Kiacce paccMaTpHUBAIOTCS CIEAYIOLINE
pa3fienbl: W30MepHsi, HOMEHKIATypa, (HU3UYEeCKHEe U XUMHUYECKHE CBOWMCTBA, CIOCOOBI
Moy4YeHHs. MexaHu3Mbl peakiui.

KapOoHoBbIE KHCIOTBI M HMX NPOU3BOAHBIE. B KaXJa0M Kiacce paccMaTpuBalOTCA
CIENyIOIME pa3leibl: H30MepHus, HOMEHKJIATypa, (QU3NYEeCKMe U XHUMHUYECKHE CBOICTBa,
crocoObI momy4yeHusl. MexaHU3MBbI peaKiuil.

MasonoBsiit 3¢up. Ilonyuenune. Ctpoenue, CH-KucnorHocts. Peakiuu koHJeHcaluu
MaJIOHOBOTO 3(Hpa U MAJIOHOBOH KHCIIOTHI C albJeTHIaMi. AMUHOKHUCIOTHL. J[MKapOOHOBBIC
KHCJIOTBI.

A3zorconepkaue coenuHeHus.  Hutpocoeaunenus. AmuHbl. B kaxaoMm kiacce
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paccMaTpUBaIOTCS CIIEAYIOUINE Pa3Aesibl: H30MEpHsi, HOMEHKIIATYpa, (GU3NYECKHE U XUMUYECKHE
CBOICTBa, CIOCOOBI OTyueHUsl. MeXaHU3Mbl peakiui.
A3a- ¥ 11a3ocoeIMHEeHUs
[lonyuenune nuazocoenMHEHUN peakuued Jua30TUPOBAHUSA: YCIOBUS MPOBEACHUS
peakuun u MexaHusM. Dusndeckue cBoWcTBa. XuMmuyeckue cBoucrea. [losyuenue wu
MPUMEHEHUE a30COCTUHEHUN.
4. O0beM y4eOHO# JUCHUIJIMHBI

O6bem
Bun yuebHoii pabotsl B 3aueTHBIX B axamemmuduecknx
€IMHUIIAX gacax
O01mas TpyA10€eMKOCTh M CHUIIHHBI 5 180
10 y4eOHOMY IUIAHY
AYJAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuu (Jlek) 0,89 32
[Tpaktryeckue 3ansatus (I13) 0,89 32
JlabGopaTtopust - -
CamocrositesbHas padora (CP): 2,22 80
Jlpyrue BHIBI CAMOCTOSITEIIEHOM PabOTHI 2,22 80
Buja koHTpOJISi: 3a4eT / IK3aMeH 1 JIxk3ameH (36)

AHHOTanuUA pado4yei MPOrpaMmMbl JUCHUILIIHHBI
«®usuueckasi xumus» (61.510)
1. lean u 3aga49u JUCUMILJINHBI
Heas aucHUNIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIONIUX XOJ0M

XUMHYECKOTO TMpOIecca, MoKa3aTh 00JIACTH MPUJIOKECHHSI ATHUX 3aKOHOB M HAy4YUTh CTYACHTA

rPAaMOTHO MPUMEHSTh UX MPU PEIICHUH KOHKPETHBIX TEOPETUYECKUX U MPAKTUYECKUX 3a]1ay.

3amavyu U3y4eHus TUCIUIIUHBI COCTOST B CIEIYIOIIEM:

— TIOKa3aTh 3HAuYeHWE (U3MUYECKOM XHMHUM KaK TEOPETHUYECKOH OCHOBBI IPOIECCOB
XUMHYECKOM TEXHOJIOTHH;

— BBIpabOTaTh y CTYJAEHTOB HABBIKM NMPUMEHEHHUS TOJYyYEHHBIX 3HAHUN I TpeACKa3aHUs
MPUHIMIUATIBHON BO3MOXKHOCTH OCYILECTBJICHHUS, OINPENCICHUS] HAIMpaBJICHHS, CKOPOCTH
MPOTEKAHUS U KOHEYHOTO Pe3yJibTaTa XMMUYECKOTO IpoLiecca;

— JIaTh IIPEJICTABJICHHE O COBPEMEHHBIX IKCIIEPUMEHTAIBLHBIX METOaX UCCIEIOBaHUS

2. B pe3yabTare u3y4yeHusi Kypca « ®u3n4eckoi XUMHMI» CTYACHT J0JI7KEeH:
Ooénaoams cnenyronmmu odmernpodeccnonansubivu komrereHmsmMu (OIK):

—  CIIOCOOHOCTBIO M TOTOBHOCTb MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIAH B ipodeccnonanbHoi nesitenbaoctr (OTTK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (HU3UUECKOM KapTHHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUHM BELIECTBA Il IOHUMAaHUS
OKpyaroliero mupa u sisienuii npuposl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHNWE O CTPOCHUU BEUIECTBA, IPUPOJA XUMMHUECKON CBS3H B
pa3IMYHBIX KJacCcaX XMMHMUYECKHX COCOUHEHMM JUIsl TIOHMMAaHUS CBOMCTB MAaTe€pHaloB U
MEXaHHU3Ma XMMUYECKUX TPOIIECCOB, MPOTEKAIOIIUX B OKpyskatoiem mupe (OITK-3).

3namo:

— OCHOBHBIE 3aKOHbl (U3MYECKOW XUMHUH, B3aUMOCBS3b (U3NYECKUX M XUMHUYECKUX
XapaKTEpUCTHK MpoIlecca;
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— TYTH ONPECIICHUs BAXKHEHIINX XapaKTEPUCTHK XUMHUYECKOTO pPaBHOBeCHs (KOHCTAHTHI
paBHOBECHS], PABHOBECHOTO BBIXOJa MPOJYKTA, CTEIICHH MPEBPALIEHUS NCXOIHBIX BEIIECTB)
U BIIMSIHUSI Pa3JIMYHBIX ()aKTOPOB HA CMELIEHIE XUMUYECKOTO PaBHOBECHS,

— YCJIOBHSI YCTaHOBJCHHS (Da30BBIX PAaBHOBECHH B OJIHO- U MHOTOKOMITOHEHTHBIX CHUCTEMaX,
BO3MOXKHOCTH Pa3fIelICHUs CIIOKHBIX CHCTEM Ha COCTABJISIOIINE KOMIIOHCHTHI,

— TepMOJAMHAMUYECKOE OMMCAaHUE CBOMCTB MJICATbHBIX M HEHUJICATbHBIX PACTBOPOB, MOIXO/bI K
HAXO0X/ICHUIO MaplHaIbHBIX MOJISPHBIX BETUYUH KOMIIOHEHTOB PacTBOPA.

Ymemy:

— TPHUMEHATH TEOPETHUYECKHE 3HAHUS W OKCICPUMCHTAIbHBIC METOJBl HUCCIICOBAHHMS
(bu3MUecKoil XUMUU NpU pelIeHUH NMPOPEeCCUOHANBHBIX 33/1aY;

— TPOBOAUTH TEPMOJUHAMHUECKHUE PACUEThI, OCYIIECTBIIATh aHAIU3 M HA OCHOBE ATOTO JIeTaTh
000CHOBAHHbBIEC BEIBOJIBI,

— TPEeICKa3blBaTh U HAXOJUTHh ONTHMAbHBIC YCIOBHUS MPOBEACHUS XMMHUYECKOTO TpoIecca C
[ENbI0 MOTYYSHHUSI MAKCUMAaIIbHO BO3MOXKHOTO BBIXOJ[a HHTEPECYIOIIETO MPOIYKTA;

— TPEACTaBIATH JIaHHBIE JTAOOPATOPHOTO MCCIENOBaHMs B Tpaduueckoir hopMe U Ha OCHOBE
MOJIYYCHHBIX 3aBHUCHMOCTEH OIPENeNsATh COOTBETCTBYIOIIME TEPMOJAMHAMHUYCCKHAC U
KMHETUYECKUE XapPAKTEPUCTUKU XUMHUUYECKON CUCTEMBI U XMMHUYECKOTO MIPOIIECCa;

— TIPOBOJHTH AHAIU3 M KPUTHYECKH OICHUBATH IOJIYYCHHBIC JKCIIEPUMEHTAIbHBIC JAaHHBIC,
000011aTh 1 1e7aTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemo:

— KOMIUIEKCOM COBPEMCHHBIX TCOPETHYCCKHX METONOB (DH3UYECKOW XUMHUHU JUISl PEIICHUS
KOHKPETHBIX UCCIICIOBATEIICKHUX 3a]1a4;

— HaBBIKAMH OIpPEAENCHUS COCTOSHUS PAaBHOBECHS M CaMOIIPOU3BOJIBHOTO HAampaBiICHUS
XUMHYECKOT0 IpoIiecca;

— mnpueMaMud OOpabOTKM TOTYYCHHBIX OMBITHBIX JTAHHBIX JUISI BBISBICHUS W YCTAHOBJIICHHS
B3aMMOCBS3€M MeXIy TepMOJMHAMHYECKMMH CBOMCTBAMHM M (PU3WYECKUMH IMapaMeTpaMu
npoiiecca;

— 3HaHUSMU OCHOBHBIX 3aKOHOB (DM3MUYECKON XMMHH JJIsl COAEp)KATEIbHOW HHTEpHpEeTaliu
TEPMOAMHAMHUYECKUX PACUETOB;

3. Kpartkoe cogep:xanue TUCUUILIIHHbBI

XuMHYecKasi TepMOAMHAMHKA. 1-plii M 2-0l 3aKOHBI TEPMOJMHAMMKHU, IOCTYJAT
[Tnanka. B3aumocBs3b TEIIOTHI, pabOThI U M3MEHEHHUsS BHYTPEHHEW JHEPTruu B IpoIleccax C
y4acTHEM HJIeIbHOro rasza. TemnoéMKocTh TBEPABIX. JKUAKMX M ra3000pa3HBIX BEIIECTB.
Tepmoxumusi. Boruncnenue TemnoBbiX 3(PPEKTOB XMMUYECKUX peaklui, MporeccoB (a3oBbIX
MEPEeXO0JI0OB, PACTBOPEHHUS W JPYTUX (PU3UKO-XUMUYECKUX TporieccoB. DHeprus [ubbca u
sHeprus I'enmpMronpna Kak KpPUTEPUM HANpaBlICHWs XMMHYECKOro mponecca. Pacuér
abCoMOTHON SHTpONUU. XUMHYEcKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOrO paBHOBECHS H
METO/ABI €€ pacdy€ra M HKCIEPUMEHTAJIBHOTO ONpenencHus. PaBHOBECHBIM BBIXOJ IPOJIYKTA,
BIMSHUE J1aBJIEHUS, TEMIIEPATypbl, NPUMECH HMHEPTHOIO Tra3a Ha PaBHOBECHBIM BBIXOJ.
VYpaBHenust uzorepmbl U uzobapsl Bant-IT'opda. Crarucrtuyeckas tepmonunHamuka. Pacuér
TEpPMOJIMHAMUYECKUX (YHKIMH Ha 6a3e MPeJCTaBICHUNA O CyMME 110 COCTOSTHUSIM.

da3oBble PAaBHOBECHS B OJHOKOMIIOHEHTHBIX cucremMax. da3oBbie mepexoapl U
(azoBas quarpaMMa COCTOSIHUS AJIi OJHOKOMIIOHEHTHBIX cucTeM. TpoifHas Touka. YpaBHEHHE
Knaneiipona-Knay3sunyca. 3aBUCHUMOCTb JaBJ€HMsI HACBILIEHHOI'O Iapa OT TEMIEpaTyphl.
Omnpenenenue TepMOAMHAMUYECKUX (YHKIMI mporecca ¢azoBoro mepexona. Kpurtuueckas
TeMIlepaTypa.

TepMmonnHamuueckasi Teopusi pactBopoB. Kiaccuduxanus pactBopoB. CrocoObl
BBIp@KEHUSI cocTaBa pacTBopa. [lapumanbHble MoONpHbIE BelNMYMHBL. YpaBHeHus [uO6ca-
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Mrworema. Wpaeanbusie pacTBopbl. TepmoanmHamuyeckue (QYHKIIMU CMEIICHHS I HJealbHbBIX
pacTtBopoB, 3akoH Payns. IlpenenbHo-pa3OaBieHHble pacTBOpPbI, 3akoH ['eHpu. HewmpeanbHble
pacTBOpBL,  IMOJOXUTEIbHbIE W  OTPULATENIbHBIE  OTKJIOHEHMs OT 3akoHa Payms.
TepMoauHaMuyeckoe OINUCAaHME HEHMJEAIbHBIX pPAacTBOPOB, AKTUBHOCTb, KOI(PPUIMEHT
akTUBHOCTH. KomuraruBHble CBOWMCTBa pPAcTBOPOB HEJIETY4YMX BEIIECTB B  JIETY4YEM
pactBopuTteine. Kpuockonus, s30ynnrockonus. OcMoc, 0CMOTHUYECKOE 1aBICHHE.

®a30Bble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX cHcTeMax. JluarpamMmsl «J1aBieHHE-
COCTaB», «TEMIIEPATYPa-COCTaB», «COCTaB Iapa-COCTAaB JKUIAKOCTH» [UIsl MACAIBHBIX U
HeHJIeaJIbHBIX PacTBOpOB. 3akoHbl [ 'n66ca-Konosanosa, Aszeorporusi. DU3MKO-XHMHUYECKHE
OCHOBBI pa3JielieHusl KUJKUX cMeced, pekTuukanus. OU3NKo-XUMHUYECKHH U TepMUYEeCKUil
aHanu3. Pa3nuyHble TUIBI 1uarpaMM IUIaBKOCTH. DBTeKTHKA. [IpaBuio a3 u npaBuiio peryara.

4. O0beM y4eOHOH TUCIHILINHBI

. B 3aYETHBIX
Bupabl yueOHoii padboThl B aKajJeM. yacax
eIMHHUIAX
OO6masi Tpy10eMKOCTh THCIIHIIIHHBI 110
5,0 180
y4eOHOMY ILIAHY
AyYAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexumnm (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocronitesanHas pa6ora (CP): 2,22 80
Bua konTpoJs: 3auer / 3k3aMeH sk3ameHn (1,0) 3k3amen (36)

AHHOTanuA pado4yei MPOrpaMmMbl JUCHUILIIHHBI
«Konnounnas xumus» (b1.b.11)

1. Heab aMCHMIUVIMHBI — O3HAKOMJIEHHE CTYACHTOB C OCHOBAMHM TE€PMOJAMNHAMUKHU
MIOBEPXHOCTHBIX SIBJICHHUH, CMOCOOAMM TOJTYYEHHUS W BKHEHIIMMH CBOWCTBAMH JHMCIEPCHBIX
CUCTEM.

OCHOBHBIMM  3ajladyaMM  JUCHMIUIMHBl  SIBJISIIOTCSI:  PAcCCMOTPEHHE  OCOOEHHOCTEM
MOBEPXHOCTHBIX CJIOEB, UX TEPMOJAMHAMUYECKUX CBOMCTB, a/re3Wd, CMadyuBaHUs, aJcopOuumu,
JIEKTPUYECKUX SBJICHUH HA IOBEPXHOCTH; M3yYEHUE KHHETUYECKHX CBOMCTB AMCIEPCHBIX
CHUCTEM, arperaTUBHOM M CEIMMEHTAIlMOHHOW yCTOWYMBOCTH, KHWHETHUKH KOAryJsIuH,
CTPYKTYPOOOPa30BaHUsI U CTPYKTYPHO-MEXaHUYECKUX CBOMCTB JUCIIEPCHBIX CHCTEM.

Uzyuenne aucuumiaunbsl «Komtomanas xumus»  crnocoOCTByeT — (OPMHUPOBAHUIO
cnenyromux odmenpodeccuonanbHbx kommereniuii: OIIK-1, OIIK-2, OITK-3.

2. B pe3yabTare n3yueHus JMCUUIIMHBI CTYAEHT H0JIKEH

3HamMb:

OCHOBHBIE TIIOHSATUS W COOTHOILIEHUS TEPMOJAMHAMUKH TTOBEPXHOCTHBIX SIBICHUMN
(TepMOAMHAMUKA MOBEPXHOCTHOTO CJIOS; aJre3us, CMauyMBaHHE M pPACTEKaHUE >KUIKOCTEH;
JUCIEPCHOCTh U TEPMOJMHAMHUYECKHE CBOMCTBA Tel; afcopOlLus ra3oB U MapoB, acopOIus
U3 PacTBOPOB);

OCHOBHBIE METO/1bI MOTYYEHMSI TUCTIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBA JMCIIEPCHBIX CHCTEM (DJIEKTPOIIOBEPXHOCTHBIE CBOWCTBA;
KUHETUYECKHE M ONTHYECKHE CBOICTBA; CBOWCTBAa PAcCTBOPOB KOJUIOMAHBIX MOBEPXHOCTHO-
AKTHUBHBIX BEIIECTB);

OCHOBHBIE IIOHATHA M COOTHOLIEHUS TEOPHUHM arperaTMBHONM yCTOWYMBOCTH U
KOAryJsiiuu JM0(QOOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHUsI U PEOJIOTMYECKHE CBOWCTBA
JUCIIEPCHBIX CUCTEM;

ymemo:
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IPOBOAMTH PACYETHI C HCIOJIB30BAHUEM OCHOBHBIX COOTHOIIEHUN TEPMOJMHAMUKU
MOBEPXHOCTHBIX SIBJICHUH U PACYETHI OCHOBHBIX XapaKTEPUCTUK IUCIIEPCHBIX CUCTEM;

6nademn:

METOJAaMH H3MEPEHUSl IIOBEPXHOCTHOTO HATSHKEHHs, KpacBOrO YIVIA, BEIMYUHBI
aacopOIMM W yACNBHOM  TMOBEPXHOCTH, BSA3KOCTH, KPUTHYECKOW  KOHLIEHTpAIUU
MUIIEIUI000pa30BaHMsl, MIEKTPOKMHETUYECKOro  IOTEHLUala; METOAAMU  IPOBEACHUS
JUCIIEPCUOHHOIO aHAINM3a, CHUHTE3a JUCIEPCHBIX CUCTEM M OLEHKH HX arperaruBHON
YCTONYUBOCTH.

3. KpaTkoe coaep:kanue TUCHHUIINHBI
Monyns 1. [Ipenmer u npu3HaKu 0OBEKTOB KOJUIOMIHON XUMUN

KomnonnHasgs xumusi - Hayka O IOBEPXHOCTHBIX SIBJIEHUSIX W JUCHEPCHBIX CHCTEMAax.
OcHoOBHbIE TPU3HAKU AUCIIEPCHBIX CUCTEM - F€TEPOT€HHOCTh U JIUCIEPCHOCTh; MOBEPXHOCTHAS
SHEprus; KOJMYECTBEHHbIE XapaKTEPUCTUKU JucnepcHocTH. Kiaccudukanus TucrepcHbIX
CHUCTEM.

Monyis 2. TepMoauHaMHUKa TOBEPXHOCTHBIX SIBJICHUN

OOmiass XapakTepuCTHKAa MOBEPXHOCTHOM dHepruu. [loBepXHOCTHOE HaTsSKEHHE.
VYpasuenue ['n66ca-I'enpmromnbiia st BHYTpEHHEH yI€IbHOM MOBEPXHOCTHOM 3HEpruu (MOTHOM
MOBEPXHOCTHOM YHEPTHUN).

Meton wu30bITKOB ['MOGOca. PyHaameHTalbHOE aJcOpOLMOHHOE ypaBHeHHe ['mb6Oca.
YactHoe BblpakeHHe ypaBHeHusi ['u0O0ca. IloBEepXHOCTHO-aKTHUBHBIE U IOBEPXHOCTHO-
VMHAKTUBHBIEC BEILIECTBA.

Anresus u xore3us. YpasHenue [lronpe ans pabotsl aare3un. CmaunBanue, 3akoH FOHra.
VpaBuenue [lronpe-tOnra. Pacrekanue xunkocred, koddduuueHT pacrekanus no ['apkuHcy.
Dddext Mapanronu, npaBuio AHTOHOBA.

[IpaBuno ¢a3 ['m66ca u aucnepcHoCTh. BansiHue KpUBU3HBI TOBEPXHOCTH Ha BHYTPEHHEE
nasnenue ten (ypaBHenue Jlamnaca). Kanuuisipueie sisnenusi. YpapHenue KenbBuna. Biusinue
JUCIIEPCHOCTH Ha PaCTBOPUMOCTH, KOHCTAHTY PABHOBECHS XMMHUYECKON pEaKLUu, TEMIIEPATypy
dazoBoro mepexona.

Metoabl 1OJMydyeHHMs JAUCHEPCHBIX CHUCTeM. YpaBHeHue PeOunpepa g paboThl
mucneprupoBanusi. D ekt Pedunnepa. ['oMoreHHass U reTeporeHHas KOHACHCAIUS. DHEPrHs
['u60ca obpazoBanus 3apobiiia HOBOW (a3el. KuneTnka oOpa3oBaHust HOBOM (pa3bl.

Monayns 3. AncopOLuoHHBIE paBHOBECHS

[Ipupona agcopOIMOHHBIX cUJl. AcopOILMs Ta30B U MApOB HA OJHOPOJIHOM IMOBEPXHOCTH.
3akoH ['enpu. Mopens u ypaBHenue Jlenrmropa. Teopusi MOIMMONIEKYJISIPHON ajncopOuuu
Bbpynayspa, Ommera, Temnepa (BOT). Onpenenenne yaenbHol moBepxHocTu MetogoMm bOT.

Ancopbuust ra3oB U IapoB Ha MOPUCTHIX Matepuanax. Kiaccudukanus nop no Jlyoununy.
Teopuss kanuuIApHON KoHJeHcauuu. Pacuer uHTerpanbHo M nuddepeHIaTbHON KPUBBIX
pacnpenenenus oobema mop 1o pasmMepam.

AncopOiust Ha MUKPONOPHUCTBIX Marepuanax.  [lorenuumanshas teopust IlonmsHu.
Xapaktepuctuueckass Kpupas ancopOumm. OO600meHHoe ypaBHeHuWe Teopun JlyOmHHUHA
00BEMHOT0 3aI0JIHEHHUSI MUKPOIIOp, ypaBHeHHe JlyOuHuHa - PaaymikeBuya.

AncopOuusi MOBEpXHOCTHO-aKTUBHBIX BelecTB. [IpaBuio Jrokino - Tpaybe. 3aBUCHMOCTh
IIOBEPXHOCTHOI'O HATSDKEHUsI OT cocTaBa pacTBopa. YpasHeHue lllumkoBckoro. YpaBHeHMs
COCTOSIHUS Ta3000pa3HbIX MOBEPXHOCTHBIX (a1COpOIIMOHHBIX) MIeHOK. Bechl JIeHrmiopa.
Monyib 4. DiieKTpu4ecKue ABJICHUS Ha IOBEPXHOCTH

Mexanu3mbl  0OpazoBaHusi ABOMHOro snekrpudeckoro cinos (HA3C). VYpaBuenus
JIunnmana. OnekTpokanwuisipHble KpuBble. Teopum crtpoenus JOC. Pemienue ypaBHEHHs
[Tyaccona-bonsrmana s nuddysnoit gactu A2C. IDC mo teopun Ilrtepna, mepesapsiika
IIOBEPXHOCTH.

DONEKTPOKUHETUYECKUE  SIBJICHMSI, OAJIEKTPOKMHETUYECKUMH  MNOTEHUUal. Y PaBHEHHE
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I'enpmromnbira-CMOITyXOBCKOTO IS 2JIEKTPOOCMOCa 1 IeKTpodopesa.
Mopyns 5. Kunernueckre cBOMCTBA JUCIIEPCHBIX CUCTEM

CBs3b CKOPOCTH OCQXKICHHSI YacTUI[ C MX pa3MepoM. YCIOBHsS COONIONEHUS 3aKOHA
Crokca. CenuMEHTaLlMOHHBIM aHaIW3 MOJIMAUCIEPCHBIX cucTeM. KpuBble pacnpenencHus
gactull 10 pasMepam. [Ipmpoma OpOyHOBCKOTO JBIDKEHUS. 3aKOH DUHIITEHHa -
CwmonyxoBckoro. CrneactBuss u3 Teopun OpOyHOBCKOTO JBMKeHHUsA. CeauMeHTaIlmOHHO-
T Py3nOHHOE paBHOBECHE, TUIICOMETPUYECKHIA 3aKOH.

Mopynb 6. ArperaTuBHasi yCTOMYMBOCTD U KOATYJIALMS JUCIIEPCHBIX CUCTEM

CenuMeHTAllMOHHAS U arperaTuBHas yCTOMUUBOCTU cucteM. JInoduiabubie 1 mnopoOHbIE
cucrembl. Kputepuii nmodpunbHoctH 1o Pebunnepy-lllykuny. JInodunbHble nucnepcHble
cucrembl. Knaccudukanus moBepXHOCTHO-aKTHBHBIX BeLIECTB. TepMoIMHAMHMKa M MEXaHU3M
murnesiooopazoanus. Ctpoenne munenn [TAB. ComoOunuzanms. Kputudeckass KOHIICHTpAIIHs
MUIIEIUI000pa30BaHMsL, METO/IbI €€ OIpPEICIICHHS.

JInoobuble aucrepcHble cucTeMbl. DakTOpbl YCTOWYMBOCTU JHO(POOHBIX CHUCTEM.
beicTpas n memenHas koarynauus. Kunernka xoarynsauun nmo CMOJyXOBCKOMY. 3aBUCUMOCTh
YKClla YaCcTULl Pa3HOTO Mopsijika OT BpeMeHu. OCHOBHbIE MOJI0KeHus Teopuu [epsiruna, Jlannay,
@epres, Opepbeka ([JJIPO). PacknunuBaromee maBieHHe M ero coctapistoniue. OOiee
ypaBHEHUE JJIs SHEPIUM B3aWMOJAEWUCTBUS AMCIEPCHBIX yacTull. [loTeHlMaabHBIE KpHUBBIE
B3aMMOJEHCTBYS 4YacTul. HeWTpanusanuoHHas M KOHUEHTpalMOHHas Koaryisuus. lIpasuio
[lyneue-I"apau.

Monayns 7. CTpykTypooOpazoBaHHe U CTPYKTYPHO-MEXaHUUECKUE CBOICTBA
JUCIIEPCHBIX CUCTEM

Tumnsl cTpykTyp, 00pa3yroMmUXcsl B AUCHEPCHBIX CUCTEMax. B3auMOCBs3b MEXIy BUIOM
NOTEHLMAIbHON KpUBOM B3aumojeicTBus yactul (1o teopun JJIPO) u THIIOM BO3ZHUKAOLIUX
CTpyKkTyp.  KoarymsinMOHHO-TMKCOTpONHBIE M KOHJEHCALMOHHO-KPUCTAJIN3aLlHOHHbIE
CTPYKTYpBHI.

Peonornuecknii MeTon HCCIENOBAHUSA JUCHEPCHBIX CUCTEM. OCHOBHBIE TIOHATUSA U
UJiCaJIbHBIE 3aKOHBI PE0JIOTUU. MOJEINPOBaHNE PEOIOTMUECKUX CBOWCTB TEJI.

Knaccugpukanus IUCHEPCHBIX CHCTEM [0 CTPYKTYPHO-MEXaHHYECKUM CBONCTBAM.
BSI3KOCTh JKHMIKHX arperaTMBHO YCTOMYMBBIX JUCIIEPCHBIX CHUCTEM. YpaBHEHUs ONHIITENHA,
[lItaynuarepa, Mapka - XayBuHka. Peojormyeckue CBOWMCTBA CTPYKTYpPUPOBAHHBIX
KHUJIKOOOPA3HBIX M TBEPIOOOPA3HBIX CUCTEM.

4. O0beM y4eOHOI JUCUHMIIIIMHBI

Oo0bem
Buasbl yueoHoi1 padoThI
B 3a4eTHBIX B akageMmuueckunx
eIMHUIAX yacax
OO0muast TPy10€eMKOCTb TMCUMILINHBI 5 180
10 y4e0HOMY ILIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexumnm (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I113) - -
Jlaboparopubie pa6boTs (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
[loaroroBka K 1a60paTOpHBIM paboTaM 1,11 40
Jlpyrue BUJbpl CaMOCTOSITENBHON pabOoThI 1,11 40
Bu HTOroBoro KOHTpPOJIs: IK3aMeH 1 36

AHHOTANUsA padoyeil MPOrpaMmMbl JUCHUILIHHBI
«AHaauTHYeCKasi XuMHs U GU3UKO-XMMHUYecKUue MeToabl ananu3a» (b1.5.12)
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1.lean u 3aaa4M M CHUIIIHHBI

[lenp AMCUMIIIMHBL NMPHOOpETeHHE OOYYAIOIIMMHUCSA 3HAHUM O OCHOBHBIM TpyIIam
METO/I0B XMMHUYECKOTO aHalin3a, Haunboyiee MIMPOKO NPUMEHSEMbBIX B IMPOMBIIUICHHOCTH M
UCCJIEIOBATENLCKOI paboTe, a TakKe KOMIIETEHIINHM, HE0OXOUMBIX XUMUKAM-TEXHOIOraM BCEX
CIEIMAIbHOCTEN JUIsl pEIlICHNs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaIM3a.

2. B pe3yJbTaTe 0CBOEHMS JUCUUIIJIMHBI 00YUAKOIIMIACH 10JIKEH:

OBJIAJIETh clenymumMu odmenpodeccuonanbubiMu komnereHmsmu (OIK):

- CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIAH B ipodeccuonanbroit nesrenboctu (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA O CTPOEHUH BEIIECTBA, MPHUPOJEC XUMHUYECKOU CBSI3U B
pa3IMuYHBIX Kjlaccax XMMHMYECKHX COEIMHEHUN [UIs IOHMMAaHMsS CBOMCTB MAaTepUaioB U
MeXaHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIINX B okpykaroiieM mupe (OITK-3);

3Hamp:

OCHOBHBIE MTOHSTHSI, TEPMHUHBI, METO/IbI M IPUEMbI KAYECTBEHHOT'O U KOJINYECTBEHHOTO
XMMHUYECKOTO aHaliMu3a, TEOPUI0 XHMHUYECKUX U (U3MKO-XUMHMUYECKHMX METO/0B aHalu3a,
MPUHLIUIIBI paOOTHl OCHOBHBIX TPUOOPOB B (PU3UKO-XMMHUUECKUX METOJaX;

ymemb:

IPUMEHATh NMPUOOPETEHHbIE NMPAKTUYECKUE HABBIKUM B MPO(ECCHOHAIBHON AEATEIbHOCTU IJIs
pelIeHUs] KOHKPETHBIX 3aJay; BIJIAJETh. NOHUMAaHUEM LeJied U aJIrOPUTMOB XHMHYECKOIO
aHaM3a, CrIoco0aMu PeleHNs aHATMTHYECKUX 3a/1ad, OLIEHKOW BO3ZMOKHOCTEH KaXkI0TO METOa
aHaJKM3a, OCHOBAMU METPOJIOTHYECKON OLIEHKH Pe3yJIbTaTOB KOJUYECTBEHHOTO XHMHUYECKOTO
aHaJIn3a;

enademp:

NOHMMAaHUEM [eJed ¥ AJITOPUTMOB XHMHYECKOTO aHaliHu3a, CII0CO0aMU peIIeHHUs
AQHAIMTUYECKUX 3a/1ay, OLIEHKOW BO3MOXKHOCTEM Ka)XJ0ro MeEToJla aHalu3a, OCHOBAMH
METPOJIOTMUYECKOI OLIEHKH PE3YJIbTaTOB KOJIMUYECTBEHHOTO XUMUYECKOTO aHAIN3a;

umemsy npeocmasiieHue O €IUHOW JIOTHKE XMMHUYECKOro aHalu3a, 0 MHOroo0pa3uu
METOJI0OB XMMHYECKOTO aHalu3a MU O KOHTPOJIE KauecTBa pEe3yJbTaTOB KOJIMYECTBEHHOTO
XUMHYECKOT0 aHalIn3a.

3. Kparkoe conep:kanue QIUCHUIINHBI:

Beenenue. Ilonsitue 00 ananuTudeckoil xumuu (AX) Kak O CHCTEME 3HAHHM,
MO3BOJISIIOIIEH YCTAHOBUTH KAUECTBEHHBIM M KOJUYECTBEHHBIM cocTaB BemiecTBa. 3amaun AX.
AHaTUTUYECKUA CUTHAJI KaK HOCUTEIh KAYeCTBEHHOM M KOJIMYECTBEHHOW HWHMOpmanuu o0
o0bekTe ananuza. [lonstTue o mpoboorbope u mpobomoaroroBke. OCHOBHbIE TpeOOBaHUS,
OpeIbsIBIsieMble K METOJAaM XHMHMUYECKOTO aHaju3a. YCJIOBMSI BBIIOJHEHHS ONpeIesIeHUN.
AHnanutnyeckas ¢popMma, aHaATUTUUYECKHE MTPU3HAKU. AHATUTHYECKHUE KJIaCCU(PUKALMU KaTHOHOB
Y aHMOHOB.

Cucremarnueckuii u  ApoOHBIM  aHaymm3. CoBpeMEHHbIE METOMAbl HIACHTU(UKAIIUN
2JIEMEHTOB M CO€AMHEHNH. OpraHn4ecKkre aHaIUTUYECKUE PEAreHThl B aHAJIN3€ HEOPraHUUECKNUX
BenlecTB. PaBHOBecHs B aHATUTHYECKUX T'OMOTE€HHBIX U I'eTepOreHHbIX cucreMax. OCHOBHBIE
TUIBl peakiuil, npumeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aMMOJICHCTBHE, OKHCIICHHE-
BOCCTAHOBJIEHHE, KOMILJIEKCOOOpa3oBaHue, ocaxieHue). Onrcanue paBHOBECHS aHAIUTUYECKUX
peakuuii ¢ MOMOIIBIO KOHCTAaHT PaBHOBECHUs. YUeT MOOOYHBIX peakiyil ¢ MOMOLIbIO ammapara
YCIOBHBIX KOHCTaHT paBHOBecus. lcronb3oBaHHE YCIOBHBIX KOHCTAHT PAaBHOBECHUS JUIS
ONTUMHU3AIMH AHATUTHYECKUX PEaKUUd U MPAKTUYECKUX YCIOBHM MX BBIMONHEHUA. OCHOBBI
METOJIOB KOJIMYECTBEHHOIO0 XHWMHUYECKOro aHajiu3a. MeTonbl KOJIMYECTBEHHOIO aHajIu3a.
TpeGoBanusi, mnpeAbsBIAeMble K XUMHUYECKHUM pPEAKIUSAM, HCIOIb3YEMbIM B XHMHUYECKOM
aHajn3e. OTambl KOJWYECTBEHHOro aHanu3a. [loHsATME O TIpaBUMETPUYECKOM aHaJIN3eE.
TeopeTnueckue OCHOBBI TUTPUMETpPHUECKOro aHamuza. llpuembl TuTpoBanus. PacueTsl B
TuTpuMeTpun. I'paduueckoe orobpaxenue npouecca TUTpoBaHus. CKadyOK TUTPOBAHMS, TOUYKA
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SKBHMBAJIEHTHOCTH, KOHEUHAs! TOUKa TUTpoBaHUs. [lepBuuHbIE U BTOpUYHBIE CTaHAAPTHL. MeToa
KHCJIOTHO-OCHOBHOTO TUTPOBaHMA. BpIOOp KHCIOTHO-OCHOBHOrO uHAMKaropa. IIpumepsl
onpezaeneHuil. MeTobl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUSA. OKHUCIUTEIBHO-
BOCCTaHOBUTENIBHBIN NOTeHIMAI. DaKTOPBI, BIMUSAIOIINE HA €r0 BEIU4YUHY. Y paBHeHue HepHcra.
[epmanranatomerpus.  Momomerpus.  OnTuMu3amus — ycloBuil  ompenenenns.  Merton
KOMILJIEKCOHOMETPUUYECKOTO0 TUTpOBaHUS. (OCOOEHHOCTH peakUMi KOMILIEKCOOOpa30oBaHUs
(xemaroobpazoBanusi) woHOB MeTawioB ¢ JJITA. Beibop onTUManmbHBIX — yCIOBHIA
KOMIUIEKCOHOMETPUYECKOTO ~ TUTPOBaHMsA.  TWUTpOBaHME IO  METOAY  OCAKICHMS.
Mertponoruueckass OLEHKAa pe3ylbTaToB aHanus3a. MHAMKaTOpHBIE W HMHCTPYMEHTAJIbHBIE
CIOCOOBI YCTAHOBJIEHHUSI TOUEK SKBUBAJIEHTHOCTH.

BBenenue B Gpu3MKO-XMMHUYECKHE (MHCTPYMEHTAJIbHBIE) METO/Ibl XUMHUYECKOTO aHajln3a
(MMXA-OXMA). Knaccudpukanus (QpU3MKO-XUMUYECKHMX METOJIOB aHalu3a. AHAIUTHYECKHI
CHUTH&JI Kak MHpOpMaTUBHAs (YHKLIUS COCTaBa BellecTBAa. MeETOAbl KOJIMYECTBEHHBIX
m3mepennii B ®OXMA, wux xapakTepucTHKa. AHAINTHYECKHME UM  METPOJIOTMYECKUE
XapaKTEPUCTUKU METOAMK OIPENETICHMSL.

4. O0beM y4eOHOM JUCHUIJIMHBI

Buabl yueOHol padoTsl Bcero 3/4 cemect
B 3au. B akan. B 3au. B akan.
el. yacax el. yacax
OO0masi Tpy10eMKOCTh 4 144 4 144
TUCHUILINHBI 10 Y4e0HOMY IJIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64 1,78 64
Jlextum (JIek) 0,45 16 0,45 16
Jlaboparopusie pabots (JIP) 1,33 48 1,33 48
CamocTrosiTesbHasi padoTa
(CP) 2,22 80 2,22 80
CaMocTosiTenbHOE U3yueHUe 2,22 80 2,22 80
pa3acsIoB JUCHUTIIIMHBI

Bua koHTpoOJIA: 3aUeT/3K3aMeH 3a4éT Cc oueHKoI

1 36 T 26

AHHOTanug pado4yei NPOrpaMmMbl JUCUMUILIIHHBI
«Hnxenepnas rpaguxka» (b1.5.13)
1. Heau v 3a1a4u JUCHUNJIMHBI, €€ MeCTO B YUeOHOM Ipoliecce.
Ilenb npenoiaBaHus AMCUUIIINHBIL.

IIporpaMMa cocTaBieHa Ha OCHOBE I'OCYIAapPCTBEHHBIX CTAHAAPTOB TPETHETO NOKOJIEHUS
®I'OC-3+. B nporpamMmMe yuTéH MHOTOJICTHUI OMBIT paboThl npenoaa- Bateneil kapenpst UL,
nocsenHue n3menenus crangapros ECK/I, coBpeMeHHbIe TEHAEHIINN Pa3BUTHS MHXKEHEPHOH M
KOMITbIOTEPHOH rpaduku.

[IporpaMma COCTOUT M3 OCHOB HAauyepTaTEIbHOW T€OMETPUU, UHXKEHEPHOH TIpaduku
MaIIMHOCTPOUTEIBHOIO  YEPUYEHHUs, KOMIIBIOTEPHOIO MOJEIUPOBAHUS T'€OMETPUUYECKUX
00BEKTOB.

OcHOBHasg 1€l H3Y4YEHHs OCHOB HAyepTaTEJIbHOM TE€OMETPUM — pa3BUTHE W
COBEpUICHCTBOBAHWE IPOCTPAHCTBEHHOIO TMPEACTAaBICHUS M  BOOOpPaKEHMs, HABBIKOB
KOHCTPYKTUBHO-T€OMETPHUUECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K aHaJu3y U  CHHTE3Y
NPOCTPAHCTBEHHBIX IPEJICTABICHUI HA OCHOBE TIpadUUecKuX MOJAEeH IpOCTPaHCTBA,
IIPAKTUYECKH PEAIN3YEMBIX B BUJE YEPTEKEN.

OcHOBHas 11e71b U3y4YEHHs] MAIIMHOCTPOUTEILHOTO Y€PUEHUs — IPUOOPETEHNE 3HAHUM U
BbIpaOOTKa HABBIKOB, HEOOXOJUMBIX CTYJIEHTAM JUIsl BBINOJHEHHUS M UYTEHUS TEXHUYECKHUX
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YEPTEKEN, BBIMIOJIHEHUS 3CKU30B JIETAJICH, COCTABJIECHUSI KOHCTPYKTOPCKON U TEXHOJIOTMYECKOU
JIOKYMEHTAIlU1 B COOTBETCTBUU cO cTaH- gaptamu ECKJI.
OcHOBHas TIeJIb W3YYCHHSI OCHOB KOMIIBIOTEPHOU TpaduKd — OCHAIIECHHE CTYJCHTOB
COBPEMEHHBIMH CPEJICTBAMU CO3/IaHUSI KOHCTPYKTOPCKOM M TEXHOJIO- THYECKOM TOKYMEHTALUH.
3a/1auu U3yYeHUs TUCHUIIIUHBI!
U3Y4YeHHE CHOCOOOB BBINOJIHEHUS YEpTeKeH, OCHOBAHHBIX HA OPTOTOHAIBHOM H
LHEHTPaJIbHOM MPOCIIUPOBAHNH,
BbIpa0aThIBaHNE HABBIKOB BBHIITOJIHEHUSI M YTEHHS YepTexkeil,
HAYYUTHCS PelIaTh 3a7a4d, CBA3aHHbBIE IPOCTPAHCTBEHHBIMU (POPMAMH M OTHOIIICHUSMU
Pa3IMYHBIX TEOMETPUUECKUX MOJICIICH.
Mecto aucunnminnsl B ctpykrype OOII BO
[Ipy w3ydyeHun JaHHOM  JUCHUIUIMHBI ~HEOOXOoJAMMa  HadaibHas  IMOATOTOBKA,
COOTBETCTBYIOIIIAsl MIPOrpaMMaM 0011e00pa30BaTEIbHON IIKOJBI [0 T€OMETPUH, PUCOBAHHUIO U
YepUYeHHI0, U HUH(HOPMATUKH.

2. Komnerenuuu 0akajiaBpa B MHKeHEepHOI rpadguke

W3yuenne Kypca MH)XEHEpHOUM rpaduky IMpHU MOATOTOBKE OakalaBpOB CIHOCOOCTBYET
IPUOOPETEHUIO CIETYIOINX KOMIIETEHIUH.
3.1.0011eKynbTypHBIE:
- CIOCOOHOCTH PabOTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCIIPUHUMATH COIMAIIbHBIC, STHUYECKHE,
KoH(eccHoHaNbHbIE U KyIbTypHbIe pasnuuns (OK-6)
- CIIOCOOHOCTBIO K caMOopraHu3anuu u camoodpasosanuto (OK-7)
3.2. IIpodeccronanbHble:
3.2.1. O6menpodeccruoHanbHbBIE:
- BJaJICHUEM OCHOBHBIMH METOJIaMH, CIOCOOAMH U CpEICTBAMHU TMOJYYEHHs, XpaHEHHs,
nepepadoTKu WHPOPMALMK, HABBIKAMH PA0OTHI C KOMITBIOTEPOM KaK CPEJICTBOM YIPABIICHHS
uadopmanueit (OITK-5)
3.2.2. [Ipon3BOJACTBEHHO-TEXHOJIOTUYECKAS IEATETbHOCTD:
- CHOCOOHOCTBHIO HaJlaXKMBaTh, HACTPaWBaTh M OCYIIECTBIATH MPOBEPKY OOOPYAOBAaHUS H
nporpammHubIx cpencts (ITK-6)
- CIIOCOOHOCTBHIO aHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, MOAOUpaTh 00OpYyIOBaHHE,
TOTOBUTH 3asBKU Ha MpHoOpeTeHne u peMoHT obopynoBanus (I1K-9)
3.2.3HayuyHo-uccnenoBatesbCcKasl 1€ TEIbHOCTD
- TOTOBHOCTBIO TPOBOJHUTH CTAaHAAPTHBIE U CEPTU(UKALMOHHBIC HCIBITAHUS MaTepUAJIOB,
u3jienuil u TexHosoruueckux mnporeccos (ITK-17)
3.2.4. IlpoekTHas 1eATEIbHOCTh
- TOTOBHOCTBIO pa3padaThiBaTh MMPOCSKTHI B COCTaBe aBTOpckoro kosuiekTusa (ITK-21)

[Tocne u3yuenus Kypca HHKEHEPHOU rpaUKu CTYACHT JOJKEH:

3HATh:

- CIIOCOOBI OTOOPAXKEHUS MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

- IPaBUJIa U YCIOBHOCTH IPH BBITIOJTHEHUH YEPTEKEH;

- BAJIBI U3/ICTIHIA U KOHCTPYKTOPCKHX JIOKYMEHTOB;

- Ha YPOBHE IPEJICTaBICHUS XapaKTEPUCTUKU (POPMBI U IOBEPXHOCTH U3/ICIIUI;

yMeTh:

- BBIOJHATH M YMTaThb YEPTEKU TEXHUYECKUX H3ICIUI C ydyeToM JeHCTBYIOIUX
CTaHJApPTOB;

- BBIMOJIHATB ¥ YUTATh CXEMbI TEXHOJIOIMYECKHUX POLIECCOB;

- UCTIOJIB30BATh CPEACTBA KOMITBIOTEPHOM IpaKu 715l U3TOTOBJICHUS YEPTEKEH.

BJIa/IeTh:

- cnoco0amu ¥ IpreMaM# N300paskeHUs MPEIMETOB Ha IIIOCKOCTH;
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- rpaduyeckoit cuctemoit «Kommacy.

3. Conepxanue pa3iei0B M CHUILTHHbBI

BBenenue. Ilpenver u meroanl umHkeHepHOM rpaduku. KpaTkue ucropuyeckue CBEICHHUS.
3amauu ¥ MECTO Kypca B MOJrOTOBKE OaKalaBpa TEXHUKU M TEXHOJIOTHH.

Monayasb 1. U3nesnst 1 KOHCTPYKTOPCKHE TOKYMEHTHI.

1.1. Buab! u3esiuii 1 KOHCTPYKTOPCKHUX TIOKYMEHTOB.

Bunet wm3penuit mo I'OCT: pgeranp, cOopouyHasi eAWMHUIA, KOMILJIEKC, KOMIUIEKT. Bumpl
KOHCTPYKTOPCKUX JTOKYMEHTOB: UEPTEK JeTalid, COOPOYHBIN YepTexk, YepTek OOIIero BUIA,
cnenupukanus, cxema. I[ludper koHCTpykTOpcKMX HOKyMeHTOB. Kparkue cBegeHuss o
CTPOUTEIIbHBIX YEPTEKAX.

1.2. Pe3b00BbIe u31€ 1Sl U COeAMHEHMS.

Pe3pObl:  oOpasoBanue, kiaccupukanms, u300pakeHHe MW O0003HAYCHHE Ha YepTeKe.
Crannmaptaeie pe3pOoBble m3aenus. Onpenenenue pe3nObl n3mepenreM. CoeMHEHUS AeTalel
6oToM 1 mnuiIbKoi. Pe3p0oBbie TpyOHBIE coetuHeHus. LlankoBbie coequHEeHNS.

1.3. DcKM3bI M TEXHHYECKHE PUCYHKH JAeTalIeil.

[TocrnenoBaTenbHOCTh BBIMOTHEHUS W300paXKeHUN JeTaliu: BHIOOP TJIABHOTO H300pa)KEHUS;
orpejesieHue HEO0OXOAMMOIo KOJMYEeCTBa H300pa)KEHHM; IMOATrOTOBKA IMOJSI 4YepTexa K
U300paXCHHUIO JIeTANIN; W300paKEHNE OCHOBHBIX BHEIIHMX W BHYTPEHHHX OUYEPTAHUN AETajH.
OOmep paeranu Npu BHIIOJHEHUM €€ 3CKu3a ¢ HaTypbl. OdopmieHue uepTexell M 3CKHU30B
netaneit. [lpaBuna BeIMONHEHHS U OGOPMIICHHUS TEXHUYECKHX pPHCYHKOB. O003HaueHUS
MaTepuaoB.

1.4. YepTe:xxu cOOPOUYHBIX €IUHMIL.

[IpaBuna BbImoOMHEHUS M O0(OpMIIEHUSI COOPOYHOIO YepTeka: BHIOOP IJIaBHOIO HM300pa’keHus,
orpezieNieHue KOJIUYeCTBa M300paKeHH, HaHECEHHEe HOMEPOB IMO3ULIMN, HAHECEHUE pPa3MepoB
(rabapuTHBIC, YCTAaHOBOYHBIC, MPUCOCAMHHUTEIIbHBIC, HKCIUTyaTalmoHHbIE). Creruduxaiusi.
[TpaBuna BeIMOTHEHUS U OPOPMIICHHUS YepTeka 001ero Buaa.

Mopyas 2. CoennHeHnus aeraJieil.

2.1. Cxembl.

Knaccupukanus cxem mo Bugam u Tumam. OOo3HadeHne cxeMm. l[IpaBuia BBITIOJHEHUS
CTPYKTYPHBIX U IPUHUUIINAIBHBIX TEXHOJOTHUECKUX cXxeM. CXeMbl pacIioiIoKEHHUs.

2.2. M300pa:keHus coeJUHEHUH qeTalei.

Onanuesble coenuHeHus. lllnunessie U mmoHouHble coenuHeHus. CoequHEeHHs] WMTHUPTOM U
mruHTOM. HepasbeMHble COeMHEHUs IeTalieil: cBapka, Maika, CKIeHBaHHeE, OOBabIIOBKA,
pa3BaliblIOBKa, COEMHEHHUE 3aKJICTIKOM.

2.3. Apmatypa Tpy0OnpoBoaoB.

Knaccudukanus apmaTypsl TpyOONpPOBOJOB MO HA3HAYEHHUIO, MO THUITY TMEPEKPBHITHS IMOTOKA
paboueil cpenpl, MO CHOCO0y NPUCOETUHEHUS K TPyOOINpoBOAY, MO CHocoly repMeTH3aluu
IITTUHICTIA.

Mopayas 3. YUepreaxn cOOPOYHBIX eIHHUIL. DJIEMEHTHI KOMIIbIOTEPHOIl rpauKu.

3.1. I'eoMeTpryecKue XapaKTePUCTHKH (P)OPMBI M NIOBEPXHOCTH M3/1EJIH .

Pa3mepspl, mpaBuiia MX HaHeceHUsT HAa 4yeprexe. Pa3mepbl MCHOTHUTENbHBIE M CIPABOYHBIE,
rabapuTHple, KOOPAWMHHUPYIOIIME U 4YacTHble. ba3pl u3MepHUTENbHBIE, KOHCTPYKTOPCKHE,
TEXHOJIOTHYECKHe, BcroMoraTenbHble. Hanecenue pasmepoB oT 6a3. [IpenenpHble OTKIOHEHUS
pa3MepoB IIAJKUX HOBEPXHOCTEH, MOMYyCKH, Mocaiku. Jlomycku M MOCajaku JUIsl JeTaneu ¢
pe3pboii. IllepoxoBaTocTh MOBEPXHOCTEH JeTaneil, mapaMerpbl I[IEPOXOBATOCTH, IPaBHIIA
HAHECEHMsI MapaMETPOB IIEPOXOBATOCTU MOBEPXHOCTEH Ha uepTexke. [IpenenabHble OTKIOHEHUS
(bOpMBI U PACTIONOKEHHUS.

3.2. leraanpoBaHue YepTexeid COOPOYHBIX eIMHMIL.

[IpaBuna neranupoBaHUs dYepTexkeidl COOPOUYHBIX e€AWHUIL. BbionHeHue dYeprexed U
TEXHUYECKUX PUCYHKOB JI€TaJICH.
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3.3. DiieMeHTBhI KOMIILIOTEPHOH rpadukm.

KommnbrotepHas rpaduka u pemaemble €0 3amaud. ['paguueckue OOBEKTHI, MPUMUTHUBHI,
aTpuOyThl, CHHTE3 wu300paxeHus. IlpencraBieHue BUACOMHPOPMALUK U €€ MAallWHHAs
redepauus. COBpEeMEHHbIE CTaHAAPTHI KOMIIBIOTEPHOM rpaduku, rpaduyeckue s3bIKH U
metadainbl.  Peanmuzamus  anmapaTHbIX — Moaylied  rpaduueckoil  cuctembl. OCHOBHBIE
rpaguyeckue ajiropuTMbl Ha IUIOCKOCTM M B THpocTpaHcTBe. IIporpammuble rpaduueckue
CUCTEMBI U UX IPUMEHEHHUE.

4. O0beM JUCHMILIMHBI M BUAbI y4e0HOIi padoThI.

Buy yuebnoi paboThl B 3au. en. B akanem yac.
OO6m1ast TpyA0€MKOCTh JTUCIIUTUTMHBI 4 144
AyAUTOpHBIE 3aHSATHUS: 1,3 48
Jlexmun 0,4 16
[IpakTuueckue 3aHATUS 0,7 24
JlabopatopHbie pabOTHI 0,2 8
CamocTosTenpHas padora: 2,7 96
PacueTHo-rpaduyeckue paboThl 1 34
[ToaroToBKa K KOHTPOJILHBIM paboTaM 0,2 9
KypcoBas pabota 0,8 27
Jlpyrue BUIBI CAMOCTOSITEIBHOM PabOTHI 0,5 18
[ToaroToBka K 3a4eTy C OIICHKOMN 0,2 8
Bu utoroBoro KOHTposIs 3ayeT ¢ OLICHKOU

AHHOTanuUs padoyeii MporpaMMbl JUCHUILTHHBI
«IIpukaannas mexanuka» (b1.b5.14)
1. Ieau u 33124 JTUCHUTLIUHBI
Lesb IMCHUIIMHBI - HAYYUTH CTYICHTOB TBOPUECKOMY ITOAXO0/Y K BBIIIOJIHEHUIO
WH)XEHEPHBIX PaCYeTOB HAa MPOYHOCTb, KECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKIIUH,
JeTajel ¥ y3J10B MaIllliH U anmnapaToB.
OCHOBHBIMH 321a4aMU JMCUMIIJIMHBI, pEIICHUE KOTOPBIX 00eCIIeYnBaeT
JOCTHKEHUE LENH, SIBIISIOTCS:
® H3y4YCHHE THITOBBIX AJIEMEHTOB KOHCTPYKIIUH XUMHUYECKOTO 000PYI0BaHUS;
® MpaBWIBHBIA BHIOOp pacuyeTHOW MOJENM ¥  TPOBEJACHHE HEOOXOIUMBIX
MPOYHOCTHBIX ~ PAacyeToB B TMpOIEcce  MPOCKTUPOBAHHWS M OLEHKH
paboTOCIOCOOHOCTH 3JIEMEHTOB KOHCTPYKIMH XHMHYECKOrOo OOOpYAOBaHUS U
YCTaHOBOK;
® [IOHMMAaHUE TECHOM B3aUMOCBS3U KOHCTPYKIIMH XHUMHYECKOTO O0OpYyIOBaHHUS C
TEXHOJIOTUYECKUMHU MPOLECCAMU, UX B3aUMHOTO BIUSHUS JPYT HA JpYTa;
e oOecnieyeHHe HEOOXOIMMOHN TEXHHYECKOM HHpoOpManuel A BOCHPUITHS
CTYICHTaMH PsiJia TIOCJIEYIOUINX JAACIUILINH.
2. TpeGoBaHus K pe3ynbTaTaM OCBOEHUS TUCIMITIMHBI
Nzyuenue xypca «[lpuknamnas mexanuka» mno HampasieHuto 18.03.01 Xumuueckasi
TEeXHOJIOTUSI CTTIOCOOCTBYET MPUOOPETEHHIO CIIEAYIOIINX KOMITETECHITHI:
® CIIOCOOHOCTBIO HCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIHILIHH
B nipodeccruonatbuoit nesitensHocT (OITK-1);
® CHOCOOHOCTBIO MCIIOJIB30BATh 3HAHUS O COBPEMEHHOM (hHM3MUECKON KapTUHE MHPA,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA IS
MOHHUMaHHSI OKPYXKaIoIIero Mupa u seienuit mpupost (OI1K-2).
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B pesyabTare nzyueHust JMCHUIIIMHBI CTYACHT J0JI/KEH:
3HATh:
® OCHOBHBIE YPAaBHEHHS M METOJbl PEUICHMs 3aJad CONPOTHUBIICHUS MATEpHUATIOB U
JIeTajel MaIlluH;
® OCHOBHBIE METOJABl PACYETOB HA IPOYHOCTb, IKECTKOCTb M YCTOWYUBOCTH
JJIEMEHTOB KOHCTPYKIIMI MAIlUH U aIllaparos;
® OCHOBBl TEOpUM pacuera JeTajeldl M y3J0B MAllMH MU allaparoB XUMHUYECKOU
TEXHOJIOTHH.
yMeTh:
® TIPOBOJUTH PACUEThI DIEMEHTOB KOHCTPYKLUI Ha OCHOBE METO/I0B COIIPOTUBIICHMUS
MaTepUasos;
® pPAcCUYUTHIBATh U KOHCTPYHUPOBAThH €Tl MAIIUH IO UCXOJHBIM JaHHBIM;
® MPOM3BOJUTH pacyeThl IO OCHOBHBIM KpHUTEpUSM pabOTOCIOCOOHOCTH H
KOHCTPYMPOBaHUs A€TaJIeil MalllUH.
BJIA/JeTh:
e HaBbBIKaMM pacyeTa CONPOTUBIICHUS MAaTEPUAIOB AHAIUTUUYECKUMU METOJAMU;
® HaBBIKAMH BbIOOpA MATEPHAJIOB MO KPUTEPHSIM ITPOYHOCTH;
e pacyeTaMM THUIIOBBIX JETaj€il MallWH, MOJb3YSICh CIPABOYHOW JINTEPATypod H
I'oCTamu.
3. Kpartkoe comepkanue JUCIUATUTHHBL:
1. BBenenue
Ponbp npenmera «llpuknanHas mexaHuka» B (DOPMUPOBAHUM HH)KEHEpPA XMUMHUKA-TEXHOJIOIA.
«[IpuknagHas MexaHHKa» Kak OCHOBa [UId NOHMMaHUs paboThl, YCTpoiicTBa M 0Oe30macHOi
AKCIUTyaTallii 000pyI0BaHUS XUMUYECKOTO ITPON3BO/ICTBA.
2. Moayas 1 «Onpenesienue peakuuii onop. Pacrskenune-coxxkarue.
Paznen 1.1. Onpenenenue peakuuii omnop.
AGCOMIOTHO TBEpAOE Te0. DIeMEHTbl CTaTUKU. OCHOBHBIE NOHATUS. AKCHOMBI CTATHUKH.
VYpaBHeHus paBHOBecHs. CBS3M U UX PEAKLUH.
Paznen 1.2. PacTsokeHne-coxkaTue.
OcHOBHbIE JONYLIEHUS W NPUHLHUIBI CONPOTUBJIEHMS] MaTepualoB. MeTox CedeHMi.
Hampsioxenus, nepopmanuu u mepemenieHus. 3akoH ['yka. [locTpoeHme »miop BHYTPEHHUX
YCUIMHM, HampspkeHMH U nepemelieHuid. CTaTMYecKW ONpEeAEIuMblE M CTaTUYECKHU
HeolpeaenuMsble 3a1a4u. uarpaMmsel pacTsKEHUS I IJJACTHUYHBIX M XPYNKMX MaTE€pHAIOB H
UX XapakTepuUCTUKU. Jlomyckaemble HANpsDKEHHs. YCJIOBHE IPOYHOCTU IPU  PACTSIKEHUU
(cxatum).
3. Monyas 2 «Kpyuenune. U3ruo».
Paznen 2.1. Kpyuenue.
3akoH ['yka mpu cnBure. BHyTpenHue cuioBble (akTopbl NpH KpydeHuHu. HampsokeHus B
CTEPXKHSAX KPYTJIOro cedeHusl. Y CJI0BUE IPOYHOCTH NMPU KPYUEHHH.
Pasgen 2.2. U3ruo0.
['eomeTprueckne XapakTEpPUCTHKM IUIOCKMX Ce4eHHMi. [loHATME YHCTOro M IONEpPEeYHOro
u3ru6oB. IlpaBuia mMOCTpOEHHUS SHIOP MOMNEPEYHbIX CHJI M M3THOAIOIUX MOMEHTOB.
Omnpenenenre HOpMalbHBIX HAINpPsHKEHUHA. YCIIOBHE MPOYHOCTH MpH u3rude. OrnpeneneHue
KacaTeJIbHBIX HanpshkeHud. PanmonanbHble GOpMBbI ceueHUi.
4. Moayab 3 «CJ10:kHO0€e HANIPSIZKEHHOE COCTOSTHUEeY.
Paznen 3.1. CiioxkHO€ HaNpsHKEHHOE COCTOSTHUE.
OCHOBBI TEOPUM HAIPSDKEHHOTO COCTOSIHUS M TUIOTE3bl MPOYHOCTH. [IoHATHE HaNpsKEHHOTOo
coCTOsHUA. [7aBHbIE TUIOMAAKM M TIJaBHble HampspkeHus. OOoOmeHHbIH 3akoH ['yka.
Ha3znauenue runore3 mnpouyHocTu. [loHSATHE SKBUBAJIEHTHBIX HANPSHKEHUH M KPUTEPUEB
IIPOYHOCTH.
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Pa3nen 3.2. ToOHKOCTEHHBIE COCY/IbI.
ToHKOCTEHHBIE COCYIBl XMMMYECKHX IpOoMU3BOACTB. OlpenencHUe HaNpsKEHUH 110
0e3smMoMeHTHON Teopuu. OcHOBHbIE gomnyiieHusa. BwiBox ypaBHenus Jlamumaca. Pacuer
TOHKOCTEHHBIX 000J04YeK MO YypaBHeHuto Jlamulaca M IO CTaHAApPTU30BAaHHOM METOMUKE.
VYcnoBue npoYHOCTH.

Paznen 3.3. Pacuer cxkarbIx cTepHEW HA YCTOWYHUBOCT.
Y CTOHYMBOCTD 371€MEHTOB KOHCTPYKIMU. [ToHsATHE KpUTHYECKOM cuibl U K03 duumenTa 3amaca
npouyHocTH. Pacuer kputuueckod cuibl mo Oinepy. [lpegensl mpuMeHUMOCTH (OPMYIIBI
Oinepa. [IpakTnyeckuii cnocod pacuera Ha yCTOWYUBOCTD.

5. Moayas 4 «/leTajan Mammn».

Pasnen 4.1. CoennHenne neraneil MalivH.
Knaccubukanus paeraneil MammH M anmaparoB XHMMUYECKUX MPOU3BOACTB. Pe3nOoBbIe
coeauHeHus. Pacuer OONTOBBIX COEJMHEHUH IPH MOMNEPEYHBIX W TMPOJOIBHBIX HArpy3Kax.
[nonouynsle coeauHenus. Haznadenue u BuAbI IIMOHOK. Pacyer IINMOHOK Ha cpe3 U CMSTHE.
Bunst cBapku. O6nacts npuMeHeHHs. Buapl cBapHbIX IBOB. PacdeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Pa3nen 4.2. Banbl u ocu, MX ONOPBI U COEUHEHHUS.
Banbl, nx ximaccudukanus n HazHadeHue. Ocu. [IpoeKTUpOBOUYHBIE pacyeThl BajJOB M OCEH.
[lonmMNHUKN ~ CKOJIBXKECHMSL. Marepuansl  BKJIaJbIILIEH. [TonmmnHUKM ~ KadeHUs.
[IpyHnMnuaneHOE YCTPONCTBO M OCHOBHBIE TI€OMETpUYecKHe pasmepbl. JlOCTOMHCTBA,
HEOCTaTKU U OO0JIACTH TNPUMEHEHMs MOAIIMIHUKOB KadeHHs U CKoOJbXeHus. lIpuBojHbIe
mydTer. Hasznauenne. Knaccudukanus mMypT mo HpuHIMITY ACHCTBUS U XapakTepy paboThI.
[Topsinok noadopa MypT ¥ OCHOBBI IPOYHOCTHOT'O pacyeTa.

Pa3nen 4.3. Mexanuueckue nepeiayu.
3ybuarbie mnepenaun. OkpykHoe M paauanbHoe ycwius. Penykropel. Ormpenenenue u
kiaccugukanus. [IpuMepsl cxem peyKTopoB.

4, O0beM y4eOHOH JUCITHIINHBI

B 3aueTHbBIX B akanmem.

eMHUIIAX yacax
O01asi TPy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 4,0 144
AYJAUTOPHBIE 3aHATHS: 1,78 64
Jlextmm (JI) 0,89 32
[Tpaktrueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bua konTpoJIsi: 3a4eT / IK3aMeH 3auer ¢

OLIEHK O

AHHOTaIUs pado4yeil NPOrpaMmMbl JUCUMIIIIMHBI
«JIEKTPOTEXHMKA M NPOMbILJICHHAA dJIeKTpoHnka» (b.1.5.15)
1. Heab IMCHHUNJIHHBI:
dopMupoBaHre y OOYYAIOIIMXCS KOMIIETEHIIUH, OO0ECIEeYMBAIONINX  TEOPETUYECKYIO H
MPAKTUYECKYI0 IMOATOTOBKY BBIITYCKHHKA, YMCIOIIETO0 BBIOMPATh M JKCIUTYaTHPOBATH
ANEKTPOTEXHUYECKUE U DIIEKTPOHHBIE YCTPOMCTBA, BIAACIOIIETO0 HABBIKAMHU HCIIOIH30BAHH
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTUH IS aBTOMATH3WPOBAHHOTO MOJICIIMPOBAHUS W
pacuéTa >MeKTPUIECKHUX U SJEKTPOHHBIX IETEH.
2. B pe3yabTare M3ydyeHHs] JUCHUIJIMHBI 00y4Yaloluiics Mo mporpaMMe 0axkajaBpuaTa
JA0JI2KEH OBJIA/IETh CJAeIYIIUMU KOMIeTeHI[USIMU:
Obwexynbmypnole.
- CIOCOOHOCTH K caMoOpraHu3anuu u camooopasosanuio (OK-7).
Obwenpocgheccuonanvhvie:
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- TOTOBHOCTHb HCIIOJIb30BaTh 3HAaHUS O COBPEMEHHOH (U3MYECKOW KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BellecTBa JJs MOHUMaHUS
OKpYy>KaroIiero Mupa u ssieHuit npupost (OI1K-2);

- BJIa/ICHHE OCHOBHBIMHM METOJIaMH, CIIOCOOAMHU U CPEJCTBAMH MOIYYCHHUSI, XpaHECHUS U
nepepaboTku uHpOpMAaKK, HABBIKAMU PAOOTHI C KOMITBIOTEPOM KaK CPEJICTBOM YIIPaBJICHHUS
undopmanueit (OITK-5).

B pe3yabTare 0CBOCHUSI JUCHUIIMHBI 00YYAKOIIUIICH 10JIKEH:
3namo:

- OCHOBHBIE MOHSTHS, ONIPEACIICHUS U 3aKOHBI JIEKTPUUYECKUX LETIEH;

- METOJIbI MOJICTTUPOBAHUS, aHAIM3a U pacyéra Iernell MOCTOSHHOTO U TEePEMEHHOTO
TOKOB, METOAOJIOTUIO 3JIEKTPOTEXHUUECKUX U3MEPEHUII;

- YCTPOMCTBO W TPUHIMIBI PAOOTHl AJIEKTPOTEXHUYECKOTO M  AJIEKTPOHHOTO
o0opyoBaHusi, TpaHC(HOPMATOPOB, FTCKTPUUECKUX MAIIUH, HCTOYHUKOB MTUTAHUSI.

Ymems:

- MPUMEHATh TEXHOJOTMM  MOJCIHUPOBAHUsS, aHalIM3a, pacu€ra W SKCIUlyaTaluu
AIICKTPUIECKUX CETEH, MPOMBINIJIEHHOTO 3JIEKTPOOOOPYI0BAHHUS U AJIEKTPOHHBIX MPUOOPOB;

- BBIOMpATh DIIEKTPOTEXHUYECKOE U DIEKTPOHHOE 00OpyAOBaHWE ISl PEIICHUs 3aaa4
MIPOCKTUPOBAHUS U PEATTU3ANI XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB M MPOU3BOJICTB.
Bnaoems:

- METOZIaMU MOJICJIUPOBAHUS U Pacuéra ANEKTPUUECKUX U DJIEKTPOHHBIX IETeH;

- HaBBIKAMU TMPAKTUYECKOW pabOThI C MEKTPUUECKON ammaparypodl U AIEeKTPOHHBIMU
YCTPOMCTBAMM.

3. Kpartkoe conep:xanue TMCHUIIHHbI
BBenenue. IlpenMer, OCHOBHBIE TOHSTHS, METOAOJOTUS DJIEKTPOTEXHUKU U DJICKTPOHUKH.
Kpatkue ucropuueckue cBefeHus. 3aladd 1 MECTO Kypca B MOATOTOBKE OakajaBpa TEXHHUKHU U
TEXHOJIOTHH.
Monayasb 1. djekTpuyeckue nenu
1.1. OcHoBHbIe oOmnpeaeleHusl, ONHCAHUSA TMapaMeTPOB W  MeTOAOB pacuéra
JJIEKTPUYECKUX Leneil.
OcHOBHbBIE TIOHATHS W O0O3HAUEHUS AJICKTPUUYCCKHX BEIUYHH M DJEMEHTOB JJICKTPHUYCCKUX
nerneid. OCHOBBI 3JiekTpode3onacHOCTH. OCHOBHBIE TOHATHS TEOPHH JIICKTPHUUECKHX IIETICH.
OCHOBHbIE TPUHIUIIBI, TEOPEMBI U 3aKOHBI SJIEKTPOTEXHUKUA. METOAbl MOJICTUPOBAHMS, aHAIN3a
U pacy€ra JMHEHHBIX IEKTPUUYECKUX 1LIeTel TOCTOSTHHOTO TOKa.
1.2. DiekTpuyecKkne H3MepeHust U NpuoopsbI.
Metoasl U3MEpEHHsI DJIEKTPUUYCCKUX BEIMYMH: TPSMBIE W KOCBEHHBIC. AHAJOTOBBIE
AJIEKTPOU3MEPUTENBHBIC U ITU(POBBIC JIEKTPOHHBIE TPUOOPHI: YCTPONCTBO, IPUHITUI ACHCTBUA,
obmactu mpuMeHEHHs. l3MepeHHe DJIEKTPUYECKUX  BEIUYMH: TOKOB, HANpPSOKEHUH,
COIIPOTUBIICHUH, MOIITHOCTH U SHEPTUH.
1.3. AHanu3 M pacyér JTMHeHHBIX Heneil nepeMeHHOro TOKa.
Cnioco0s1 mipeacTaBieHus (B BHUIIE BPEMEHHBIX JUAarpamMM, BEKTOPOB, KOMILIEKCHBIX YHCEN) U
napaMeTpsl (aMIUIMTy1a, 9YacToTa, HayalbHas (a3a) CHHYCOUJANbHBIX (YHKIHI. MTHOBEHHOE,
CpelnHee W JCHCTBYIOIEE 3HAYEHUS IMEPEMEHHOTO0 CHHYCOMAAIBHOTO TOKAa (HANpsOKEHUS |
OC). AxTuBHOE, PEaKTUBHOE W TIOJHOE COMPOTHBICHUS BETBU. MOIIHOCTH B IEMAIX
nepemeHHoro Toka. Kosdduuuent mommoctH (cos(l])) M ero TeXHHKO-PKOHOMHUYECKOE
3HaueHue. [I[pumeHeHne anreOpbl KOMIUIEKCHBIX YUCEI B ANIEKTpOTeXHUKe. KOMIUIeKCHBIN METO
pacuéra JIMHEHHBIX LENel NEPEMEHHOr0 TOKA. bajaHC MOIIHOCTH B LEMSAX MEPEMEHHOTO TOKA.
Pe3onaHcHbIC SBIEHUS B SJEKTPUUECKUX IEMsX. Pe30HaHC HampspKeHUH M TOKOB. AHAiIM3 |
pacuér Tpex(has3HbIX Iernel MePeMEeHHOTO TOKa. ABTOMAaTU3UPOBAHHOE MOJISITMPOBAHKE H PACUET
9JIEKTPHUYCCKUX U 3JCKTPOHHBIX (makeTsl mporpamM MultiSim, Mathcad, Excel).
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Mopayasb 2. DJ1eKTPOMATHUTHBIE YCTPOMCTBA U 3JIeKTPUYeCKHEe MALIHHbI

2.1. Tpancdopmatopsbl.

Haznauenue u obnactu mpuMeHEeHHs TpaHC(HOPMATOpPOB. YCTPOMCTBO M MPUHIUIT JCUCTBUS
onHo(a3Horo TpaHchopmaropa. AHanIM3 3NEKTPOMArHUTHBIX HPOLECCOB B TpaHChOpMATope,
cxema 3amenienus. [lorepu snepruu B Tpanchopmarope. BHemHNe XapaKTepUCTHKH.

2.2. ACHHXPOHHbIE€ MAILIMHBI.

VYCTpoiCTBO M MPUHIMIT ACUCTBHUS Tpex(azHOTro aCMHXPOHHOTO JABUraress. MexaHUuecKue u
paboune XapaKTepUCTUKU. DHepreTuueckue auarpaMmsl. IIyck acMHXpOHHBIX ABHUraTeiei c
KOPOTKO3aMKHYTBIM U ()a3HbIM poTOpoM. PeBepcupoBaHHe U pPEryIHMpOBaHHE YacTOTHI
BpAaIlCHUS.

Moayab 3. OCHOBBI 3JIEKTPOHUKH
3.1. DueMeHTHas 0a3a COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB.
[TonynpoBonHuKHU. VYCiIOBHbIE O0003HAuU€HUs, MPUHLIUN JCUCTBUSA, XapaKTEPUCTUKH U
Ha3HA4Y€HHE [OJYIPOBOJAHUKOBBIX JIMOAOB, TPAH3UCTOPOB, TUPHUCTOPOB. MHTerpanbHbIe
MUKPOCXEMBI, UX Ha3HaYeHHE, KJIacCU(pUKALIUSI U MapKUPOBKA.
3.2. UCTOYHUKY BTOPHYHOIO JIEKTPONUTAHUSA U YCHJIHMTEIH JIEKTPHIECKHX CUTHAJIOB.
[TonynpoBOIHUKOBBIE BBIIPSIMUTENU: KiIaccU(UKAIMs, OCHOBHBIE MapaMeTpbl, CXEMbl U
OPUHIUI paboThl BBIIpAMUTENS. DiekTpuueckue ¢GuiubTpbl. Kiaccudukanus u OCHOBHBIE
XapakTepucTuku ycuiurened. OOpaTHbIe CBSI3M B omnepanuoHHBIX ycwiuremsix (OY), ux
BJIMSIHHE HA MapaMeTpbl U XapaKTepUCTUKU ycuiautens. OCHOBHbIE THUIbI ycwiinTenel Ha Oaze
oVv.

4, O0bEM y4eOHOI TN CIUTIITHHBI

VI cemectp

Buabi yueoHoii padoThl 3au. ex. Ak, qac.
O0masi TPya0eMKOCTh JAUCIHUNJIMHBI 5 180
1o y4eOHOMY IJIAHY

KonTtakTHas padora: 1,3 48
Jlexmum (JIek) 0,4 16
JlaGopatopusie pabotsl (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,7 96
KoHTpobHbIe paboThl 1,1 40
Pedepar 0,6 20
V3yuenue pa3ienoB AUCIUTUIAHB 1 36
Buja uToroBoro KOHTpOJIsi: SK3aMeH 1 36

AHHOTaNUsA Y4eOHOI NPOrpaMMbl JUCHHUILIMHBI
«be3onacHocTsb ku3HenesaTeabHocTH» (B1.5.16)

YueOnass aucuurinHa "be30omacHOCTh  KM3HENESATENbHOCTH" -  oOsi3aTenbHas
TUCIUIIINHA (eepalIbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BCEX HAIPaBICHUMN
MIEPBOT0 YPOBHS BBICHIETO MpodeccHoHaIbHOro o0pa3zoBanus (0akagaBpuara) U CrieIUAIUTETA.

1. Heap aucuunauHbl - GopMupoBanue MpodhecCUOHATHLHOW KYIbTYPhl 0€30TaCHOCTH,
MoJ KOTOPOM IOHUMAETCs TOTOBHOCTh MW  CIHOCOOHOCTh JIMYHOCTH HCIOJIB30BaTh B
po(heCCHOHATLHOM JACSITeTLHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHHM, YMEHUN W HABBIKOB
U1l oOecrnieyeHHsl Oe30macHOCTH B cdepe mpodecCHOoHATbHON JIESITEIbHOCTH, XapaKTepa
MBIIUICHASI ¥ I[EHHOCTHBIX  OPHUEHTAIMi, TIPU KOTOPHIX BOIPOCHI  OE30MACHOCTH
paccMaTpUBAIOTCS B KAYECTBE MIPUOPUTETA.

OCHOBHBIMU 33JJa4aM¥ JUCIUIUIMHBI SBIISIOTCS:
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* TpuoOpeTeHne MOHMUMAHUSI MPOOJIEM yCTOWYMBOTO Pa3BUTHS M PUCKOB, CBSI3aHHBIX C
NESITEIbHOCTHIO YETIOBEKa,;

* OBJIAJICHUE TPUEMAMHU pAIMOHAIN3AINH JKU3HEICSITEIbHOCTH, OPUEHTHUPOBAHHBIMU Ha
CHID)KCHUSI aHTPOIIOT'€HHOTO BO3/ICICTBHS Ha MPUPOJHYIO Cpeay U obecrieueHue Oe30MacHOCTH
JIMYHOCTH U OOIIIeCTBA;

* popmupoBanue:

- KyJIbTypbl 0€30MaCHOCTH, YKOJIOTHYECKOTO CO3HAHUS U PHUCK-OPUCHTHPOBAHHOTO MBIIILICHUS,
IpU KOTOPOM BOIPOCHI 0€30MaCHOCTH M COXPAHEHHs OKPYKAIOUIe cpeibl paccMaTpUBAIOTCS B
KayeCTBE BOKHEUIIINX MPUOPHUTETOB KU3HEICATETHHOCTH YEIOBEKa,
- KynbTypel TpodeccHoHalbHOW 0€30MacHOCTH, CIOCOOHOCTEH Il  MICHTU(DHUITMKAINN
OIaCHOCTH U OLIEHUBAHMs PUCKOB B cpepe cBoei MmpodhecCHOHaTBbHON AEATEIbHOCTH;
- TOTOBHOCTH TPHMEHCHHUS NPOPECCHOHATBHBIX 3HAHUN JUIsI MUHHMH3AIUN HETaTHBHBIX
9KOJIOTUYECKUX TIOCJIEACTBUN, oOecredeHns 0e30MacHOCTH M YNy4llIeHUs YCJIOBUH Tpynaa B
chepe cBoeit mpoeccHoHaNTBbHON ACATENHHOCTH;

- crocoOHOCTEH K OLIEHKE BKJaJa CBOEH MpeaMeTHOW 001acTH B pelleHUe dKOJIOTHYECKUX
npo0semM u pobsiemM 0e30MacHOCTH.

N3yuenne kypca 0€30MaCHOCTH >KU3HEAEATEIBHOCTU IMpPHU MOATOTOBKE OakalaBpOB IO
TEXHUYECKUM HAIpPaBJICHUSM MOJITOTOBKH M CIICIMAIBHOCTSM HAlpaBlIeHO Ha MPHOOpEeTeHne
cnenyromux komnerenuuit OK-7, 9; OIIK- 6.

2. B pe3yabTarte 0CBOEHHUS TUCHUILIMHBI CTY/IEHT J0JI2KEH:

3HamMb:

-- OCHOBHBIE TEXHOC(EPHBIE OMACHOCTH, NX CBOHCTBA U XapaKTEPUCTUKH;

-- XapakTep BO3JCHCTBUS BpPEIHBIX M OMACHBIX (PAaKTOPOB HA YETIOBEKA M MPUPOIHYIO
Cpedy, METOIbl 3allUThl OT HHUX NPUMEHHTEIBHO K cdepe cBoel mpodecCHOHATBHON
JEeSITEIbHOCTH

ymemy:

-- UACHTU(PULIUPOBATH OCHOBHBIE OMACHOCTHU CPe/bl OOUTAHUS YETIOBEKa;

-- OIIGHWBATh PHUCK HUX pealu3aliy, BBHIOMPATh METOJBl 3aLIUTHI OT ONACHOCTEH
NPUMEHUTENBHO K cdepe cBoel mpodecCHOHANbHON NeATENIBHOCTH M CHOCOObI obOecredeHust
KOM(DOPTHBIX YCIIOBHH KU3HEIEATEIIEHOCTH

enadems.

-- 3aKOHOJATEIbHBIMH M TPAaBOBBIMH aKTaMU B OO0JIAaCTH OE30MAaCHOCTH W OXPaHBI
OKpYJKaloIe cpeapl, TpeOOBaHUAMH K O€30MaCHOCTH TEXHUYECKHX PErJIaMeHTOB B cdepe
npo(hecCHOHANBLHOM NesTeNbHOCTH;

-- C1I0CO0AMHU 1 TEXHOJIOTHSIMH 3aIUTHI B YPE3BBIYANHBIX CHTYAIIHSIX;

--[IOHATUHHO-TEPMUHOJIOTHYECKUM arrapaToM B 00JacTu 6€30MacHOCTH;

-- HaBBIKaMU palloOHaTN3aIUH TPOPECCHOHATBHON NESTEIBHOCTH C IENBI0 00eCTIeUeHUS

0€30IMaCHOCTH U 3alIUThl OKPYKaIOLIEH CPeIbl.

3. KpaTkoe cogep:kanue TUCHUIINHBI.

1. Beenenue B Oe3zomacHOCTh. OCHOBHBIE TMOHATHUS U OmpenesieHus. bezomacHoCcTh u
YCTOMYMBOE pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TEXHOCPEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOE cocTOsIHME TeXHOc(hepbl U TeXHOC(epHOI 0e30MacHOCTH.

3. UnenTudukanus 1 BO3ACWCTBUE HA YEIIOBEKA BPEIHBIX M OMACHBIX (DAKTOPOB Cpelibl
oOuTaHusl.

Knaccugukanuss HeraTHBHBIX (AKTOPOB Cpeasl OOWTAaHHS YEIOBEKa. XHMHUYECKHE
HeratuBHbIEe (akTOphl (BpeaHBIC BellecTBa). MeXaHWYecKHe U aKyCTHUYecKue KoyieOaHus,
BUOpalMsi ¥ IIyM. ODJEKTPOMAarHUTHBIE HW3IY4YEHUs M 1oyl VoHM3HMpyrone H3IydeHue.
Dnextpuueckuii Tok. OnacHele Mexanudeckue (aktopsl. [Iporieccsl TopeHus 1 MokapoB3PHIBO-
OTIacHBIE CBOMCTBA BENIECTB M MaTepuasioB. CTaTHYECKOE IIEKTPHUYECTBO.
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4. 3amuTa YenoBeKa U cpesbl OOMTAaHUsS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOIAHOTO,
AQHTPOIIOI€HHOT'0 U TEXHOT€HHOI'O MPOUCXOXKACHHUS.

OCHOBHBIE TPUHITUTIBI 3AMTUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTUYECKUX HETaTHBHBIX
dakTopoB. 3ammTa OT JHEPreTHYECKUX BO3ACHCTBUU W ¢u3mueckux mojei. ObecrnieueHue
0e30MmacHOCTH  CUCTEM, paboTaromMX TMOJ JABJICHHEM. be30macHOCTh AKCILTyaTalluu
TpyOOIIPOBOJIOB B XMMHUYECKOM MPOMBINITIEHHOCTH. be3omnacHas skcrutyaTanusi KOMIPECCOPOB.
AHanu3 1 OLlEHUBaHUE TEXHOTC€HHBIX U IPUPOJHBIX PUCKOB.

5. Obecneuenre KOM(POPTHBIX YCIOBUHN IS )KU3HU M JEATEIHLHOCTH YesioBeka. [lonsTue
KOM(DOPTHBIX UM ONTUMAIBHBIX yCIOBUN. MUKpOKIUMAT nomemnieHuil. OCBEIIeHNEe U CBETOBAs
cpena B IOMELIEHNUHN.

6. [Icuxodusnonornueckne u IProHOMHUIECKHE OCHOBBI 0€30MaCHOCTH.

[Icuxuyeckue mporecchl, CBOMCTBA U COCTOSHUSA, BIUSIONINE Ha O€30MacHOCTh. Buasl u
YCIIOBUS TPYIOBOM IEATEIHbHOCTU. DPrOHOMUYECKIE OCHOBBI OE30MMACHOCTH.

7. Upe3BbIUailHbIe CUTYAallMd U METO/IbI 3AIIIUThI B YCIOBHSIX UX peaIA3alliH.

Oo6mue ceenenus o UC. [Toxap u B3pbIB. ABapUU HA XUMUYECKH OMACHBIX 00BEKTaX.

Pamnanuonnsie  aBapuu. [Ipubopbl paguallMOHHOW, XWMHUYECKOW pa3BeOKd U
JIO3UMETPUYECKOTO KOHTpOJsl. YUpe3BblualiHble CHUTYallUM BOEHHOTO BpPEMEHM. 3aluTa
HAceJCHUsI B UPE3BBIYAMHBIX CHUTyalHsX. YCTOWYMBOCTh (YHKIIMOHUPOBAHUS OOBEKTOB
SKOHOMUKH B UPE3BbIUAWHBIX CUTYaLIUSX.

8. YmpaBneHne 6e301acCHOCTBIO JKU3HEACATEIBHOCTH.

3akoHOAATEeNbHBIE W HOPMATHBHBIC MPABOBBIE OCHOBHI YIpaBIEHUS 0€30MaCHOCTHIO
KU3HEACSITEIIbHOCTA. DKOHOMHYECKHE OCHOBBI YIpaBJICHHUS Oe30macHOCThio. CTpaxoBaHUE
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€30MaCHOCTHIO.

4. O0beM y4eOHOH JUCIHILINHBI

By yaeOHOM paboThI B 3auerHBIX emHNIIax | B akagem. yacax
OO0u1asi TPy10€eMKOCTb M CUMILIHHbBI 4 144
AYAUTOPHBIE 3aHATHS: 1,33 48
Jlexuuu 0,89 32
JlabopaTopHnbie pabOThI 0,44 16
CamocrosiTejibHasi padoTa 1,67 60
[TonroroBka K KOHTPOJBHBIM paboTam 1,11 40
[ToaroroBka K J1ab0paTopHBIM paboTam 0,56 20
Buja uToroBoro KOHTpOJIsi: IK3aMeH 1,0 36

AHHOTaNus padoyeil NPOrpaMMbl JUCHUIIIMHBI
«IIpoueccsl U annaparbl XuMH4YecKoil TexHosorumw» (b3.5.17)

1. Ilesb AMCUMIIMHBI:
BMECTE C KypcaMu oOLIeil XUMUYECKON TEXHOJIOTUHU, XUMUYECKUX MPOLIECCOB U PEaKTOPOB U .
CBSi3aTh OOLICHAyYHYI0 U OOUICMHXXEHEPHYIO IOATOTOBKY XHMMHUKOB-TEXHOJOIOB, 4YTO
HEOOXOIUMO TpU TMOATOTOBKE OakalaBpoB 10 JaHHOMY HANpPaBJIEHUIO JJs HAy4dHO-
UCCIIEIOBATEIbCKON U MPAKTHUECKONW pabOThI Ha MPEIIPUATHSIX.

2. B pe3yibTaTe H3yyeHus AMCHUILIMHBI 00YUYaIOLIUIiCs N0 MporpaMmMe 0akajaBpuara
JAOJIKeH OBJIAETh CJACAYIOIIMMH KOMICTCHIHAMU:
Obwenpogheccuonanvrvimu (OIIK):
— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesirenbaoctr (OI1K-1);
— TOTOBHOCTBIO HCIOJB30BaTh 3HAHUSA O COBPEMEHHOM (U3NYECKOM KapTUHE MMpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEIIECTBA JJs IOHUMaHUS —
OKpY’Karoliero Mupa u sipnenuii npupost (OITK-2);
— TOTOBHOCTBIO HMCIOJIb30BaTh 3HAHMSI O CTPOCHUHU BEIIECTBA, MPUPOJE XUMUYECKOW CBS3H B
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pPa3IMYHBIX Kjaccax XUMHYECKMX COEAMHEHHUH JJIsi TOHUMAaHMsI CBOICTB MaTepuajoB U
MeXaHH3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAOMIUX B okpyxkatoiiem mupe (OIIK-3).
B pesyabTare ocBOeHHSI JUCHUILINHBI 00y4aIOLIHIICH JOJI/KEH:

3HATD:
- OCHOBBI TEOpUU TIEpeHOCa HUMIMYJIbCa, TEIla W MAacChl; NPUHIUMBI  (PU3UUECKOTO
MOJIECJINPOBAHUsSL IPOLIECCOB; OCHOBHBIE YPABHEHUs IBMKEHUS KHUIAKOCTEHM; OCHOBBI TEOpUHU
TEIUIONEepelaur; OCHOBBI TEOPHUH Maccolepesayd B CHCTEMaX CO CBOOOAHON M HEIMOJBHKHOMN
rpaHuled pasgena (a3; THUMOBBIE HPOLECCHl XUMHUYECKONW TEXHOJOTHH, COOTBETCTBYIOLIHE
anmnaparbl 1 METO/Ibl UX pacyeTa;
- METOJbl MOCTPOEHUS SMIUPUUYECKUX U TEOPETUUYECKHX MOJeNiel XUMUKO-TEXHOJIOTUYECKUX
IIPOLIECCOB.
YMETHh:
- OIPEJENATh XapaKTep ABMKEHUS KHUJIKOCTEH U ra3oB; OCHOBHBIE XapaKTEPUCTUKHU IIPOLIECCOB
TEIUIO- U Maccolepejaul; pacCUUThIBATh MapaMeTphbl U BEIOUpATh annaparypy AJis KOHKPETHOTO
TEXHOJOTMUYECKOI0 IpOoIieCcCca;
- paccUYMTHIBaTh OCHOBHBIE XapaKTEPUCTHUKU XUMHKO- TEXHOJIOTMYECKOTO IMpolecca, BhIOUpaTh
palMOHAIBHYIO CXEMY.
BJIAJIETh:
- METOJJaMHM TEXHOJOTMYECKUX pacCyeTOB OTIEIbHBIX Y3JI0B M JETalled XHWMHYECKOTO
000opyI0BaHNs;
-HaBBIKAMU ITPOEKTUPOBAHUS TUIOBBIX allllapaTOB XUMUYECKOW MTPOMBILIIEHHOCTH;
- METOJIaMU OIPEEIEHUS PALMOHATIbHBIX TEXHOJOTUUYECKUX PEKUMOB pabOThl 000PY10BaHMUSL.

3. Kparkoe copep:xanue 1MCUHNIHHBI

Mopayas 1. I'mapoaguHaMuyeckne mpoueccbl W annaparbl XHMHYECKOHl TEeXHOJIOIMH.
OcHoBbI Teopuu siBNeHUN nepeHoca. OO0IIe 3aKOHOMEPHOCTH THAPOAUHAMUKHU, TEIUIONEpeIauu
u Macconepenaun. Kuakoctd W ras3wl. ['maponnHamuka. TeueHue B TpyOax M KaHanax.
[Tono6noe mpeobpazoBanue ypaBHenus Hasbe-Ctokca. bezpazmepHbie nepeMeHHbIe - KPUTEPUU
rugpoauHamMudeckoro moxobust (Diepa, PeitHonbaca, ®pyma, TOMOXPOHHOCTH), HUX
busnyeckuil cMbICH; TapaMmeTrpuueckue kKpurepuu. KputepuaiabHoe ypaBHEHUE IBUKCHUS
BSI3KOHU JKUAKOCTH. BBIOOp cropocteit moTokoB. IlepeMerienne KUIKOCTeH U Ta30B € IIOMOIIBIO
MAallIuH, MOBBIIAKIINX JABJICHHE.

Mopayas 2. TenJioBble poueccsl ¥ aNNapaTbl XHMHYECKOH TeXHOJIOTHH.
OcHOBHbIE TEIJIOBBIE MPOLECCHl B XUMHUYECKON TexHosoruu. Juddepennuansuoe ypaBHeHHE
nepeHoca »Heprud B (Gopme TemnoThl. KOHBEKTHBHBIH MMEPEHOC TEIJIOTHl. PaauaHTHEIHN
Teronepenoc. Teronepeaada B MOBEPXHOCTHBIX TETNIOOOMEHHHUKAX.

Monayasb 3. [Ipoueccsl M annapaTsl pasjaejeHus TOMOTeHHbIX cucTeM. (OCHOBHbBIE
Macco0OMeHHbIe MPOLECChI).
OcHOBBI MacCOOOMEHHBIX mporieccoB. JAuddepenimanbHoe ypaBHeHHE KOHBEKTUBHOTO
nepeHoca Macchl B OMHapHBIX cpeaax. Macconepenada. MarepuainbHbIi 6alaHC HEMPEPHIBHOTO
yCTaHOBUBLIETOCs Mpoiiecca. Pacuer MacCOOOMEHHBIX MTPOLIECCOB U aINapaToB JAJIsl CUCTEM C
OJIHUM DPACIIPENEIAEMBIM KOMIIOHEHTOM.
Pacuer nmonepeunoro cedeHus (AuameTpa) KOJOHHBI; IPEACIBHO JOMYCTUMAS U SKOHOMUYECKH
ONTUMAaJIbHAs CKOPOCTHU CIUTOMIHOM (a3bl. OCHOBBI pacueTa BhICOTHl MAaCCOOOMEHHBIX aIlapaToB
C HEMPEPHIBHBIM U CTYNEHYAThIM KOHTAKTOM (ha3. OO1mre NpUHIMIIBI YCTPONCTBA U
KJIacCU(UKaIMs anmnapaToB JJIsl MACCOOOMEHHBIX MPOIIECCOB B CHCTEMaX «ra3(map)-»KUIKOCThY.
OcobenHocTu KOHCTPYKIIU abcopOepoB. OCHOBBI pacueTa U anmapaThl JUIsl TUCTHIISIUH.

Moayas 4. OcHOBHbIe ruapoMexaHuuyeckue mnpoueccobl. Ilpomecesl m  anmapartbi
pa3ae/ieHusl reTepoOreHHbIX CHCTeM.
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Paznenennie kMIKMX U Ta30BbIX T'€TEPOTEHHBIX CHCTEM B TIOJIe CHJI TsDKECTH. TeueHue yepes
HETOABUKHBIC 3€PHUCTBIC U TICEBAOOKMKEHHBIC ClIoM. DMIBTpOBaHWE CYCTIEH3MH M OYMCTKA
ra3oB OT IbUICH Ha QUIBTPaX.

4. O0beM y4eOHOIi U CIUTIITHHBI

Bcero V cemecTp VI cemecTp
Bunel yue6HoI paboTh 3au. Ak, uac. | 3au. en. Ak. 3au. Ax. qac.
el Jac. el

OO0mas Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 10 360 5 180 5 180
TUIAHY
KonrakTHas pa6ora: 3,56 128 1,78 64 1,78 64
Jlexuuu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktnyeckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 4.44 160 222 80 222 80
(CP):
CamocTosITeIbHOEC U3YUCHHE 4.44 160 222 80 222 80
pa3esioB AUCIUIIINHBI
Buag wuTOoroBoro KOHTpPOJISA: 2 72 1 36 1 36
IK3aMeH

AHHOTANUs padoyeil MPOrpaMMbl JUCHUILTHHBI
«O6mas xummnueckasi rexnosorus» (b1.5.18)
1. Henap AMCHMIUIMHBI: TpHOOpEeTeHHE OOYYAIOIIMMUCSA 3HAHUM OOMIMX XUMHUYECKHX
IIPOU3BO/ICTB, TPOOJIEM CHHTE3a U aHAJIN3a XMMHUKO-TEXHOJIOTHUYECKUX CHCTEM.
B pe3yabrare wu3ydeHMsi JUCHMILIMHBI O00y4YalIIMiCA 1O MporpamMmme
0akajlaBpUAaTa J0JI2KeH OBJIA/IETh:

cnenyromuMu oodmenpodeccuoHanbHbIMUA KomneTeHIusIMu (OI1K):

- CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B ipodeccruonanbHoi aesreabrocTr (OITK-1);

- TOTOBHOCTHIO UCIOJBb30BaTh 3HAHHS O COBPEMEHHOH (u3MYeckoil KapTHHE MUpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BeUlecTBa JJs [OHUMAaHUS
OKpykaromiero mupa u seienue npupoasl (OI1K-2);

- TOTOBHOCTbIO MCIOJIb30BaTh 3HAHUSI O CTPOCHUH BEIIECTBA, IPUPOIEC XUMUUECKON CBS3U B
pa3MYHBIX Kjlaccax XHUMHUYECKUX COCIMHEHUN [JIs TMOHUMAaHHUS CBONCTB MaTepHaloB U
MEXaHMU3Ma XMMUYIECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyskatoiiem mupe (OITK-3).

2. B pe3yJbTare 0CBOEHUS AUCUUIIMHBI 00yYAKOUIUIICH TOJIKEH:

3Hamy:

- OCHOBHbIE MPUHLMIBI OPraHU3alMd  XHMHUYECKOTO  IPOU3BOJACTBA, €ro
MEepapXUYeCKON CTPYKTYPBHI,

- METO/IbI OLIeHKH () (PEKTUBHOCTH MPOU3BOICTBA;
- 0o0mue 3aKOHOMEPHOCTHM XHMHYECKHUX IPOILIECCOB; OCHOBHBIE XHMHYECKHE
MIPOM3BOJICTBA;

yMmemy:
- PacCCUUTHIBATH OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO MPOIIecca;
- BBIOMpATh PallMOHAIIBHYIO CXEMY ITPOU3BOJICTBA 33JaHHOI0 IPOYKTAa;
- OLIEHUBATh TEXHOJIOTUYECKYIO 3(h(PEeKTUBHOCTH MPOU3BO/ICTBA;

enademsn:
- MeToJIaMu aHanu3a 3((HEKTUBHOCTH pabOThl XUMUYECKHX MTPOU3BOICTB.
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3. Kpatkoe conepkaHue JUCHUIIHHBI
Monayasb 1. BBenenue. Xummnueckoe nNpou3BoOACTBO.

XuMu4eckasi TEXHOJIOTHS Kak Hayka. [loHaTHe 0 XuMuUdeckoMm mpowu3BojacTBe. O0mue
byHKIMKA (MHOTOGYHKIIMOHATBHOCTh) XMMHYECKOTO Mpou3BoACTBA. OOIas TEXHOJIOTHYECKas
CTPYKTYpa XUMHUYECKOTO MPOU3BOJCTBA. OCHOBHBIC OMNEpaIlid B XUMHUYECKOM MPOU3BOJICTBE.
OCHOBHBIE TEXHOJIOTUYECKHE KOMIIOHEHTHI. KauecTBeHHBIE M KOJMYECTBEHHBIC ITOKa3aTeIu
3 PEKTUBHOCTH XHUMHYECKOrO TNpou3BoAcTBa. Kiaccugukanus ceipbsi. BTopuuHOe ChIpbe
(oTX0mBl TPOM3BOJACTBA W OTXOABI MOTpeOsieHus). Boma Kak ChIpbe W BCIOMOTATEIbHBIN
KOMIIOHEHT XUMHYECKOro Mpou3BojcTBa. I[IpomblnuieHHas BomonoAroToBka. OpraHuzanus
BOZI0000pOTa HAa XMMHYECKOM TMPEANPHUATHU. DHEProeMKOCTh XMMHYECKOTO TPOU3BOJICTBA.
OCHOBHBIE BHJIBl JHEPreTHUYECKUX pecypcoB. [lepBUuHbIE W BTOPUYHBIE HSHEPreTUUYECKHE
pecypebl.  HMepapxuyeckass oOpraHu3anus TMpPOIECCOB B XHMHUYECKOM  IPOHM3BOJICTBE.
Mertoaonoruueckue OCHOBbI XUMUYECKON TEXHOJIOTUM KaK HAyKU: CUCTEMHBIN aHAJIU3 CIOKHBIX
CXEM ¥ B3aMMOJICHCTBUH X 3JIEMEHTOB.

Moaynb 2. ®U3MKO-XMMHYECKHE OCHOBBI XHMUY€CKHUX MPOLECCOB.

PU3NKO-XUMHUYECKHE 3aKOHOMEPHOCTHU XUMHYECKHUX MIpEBpaICHUI -
CTEXMOMETPUYECKHE, TEPMOJIMHAMUYECKUE, KHMHETUYECKHE. basucHas CUCTEMA
CTEXMOMETPUYECKUX YypaBHeHHMH. Ilokaszarenmm XMMHMUYECKOro NIPEBpAlllEHUs — CTEIEHb

IpEBpaIleHMs], BbIXOJ TNPOAYKTa, HHTerpajbHas u JauddepeHnHranbHas CeleKTUBHOCTH.
CrexuoMeTpusi B TEXHOJOTHYECKMX pacueTax. PaBHOBecHe B TEXHOJOTHYECKHX pacuerax.
TermnoBoil dPeKT peakuuu B TEXHOJIOTHYECKHX pacdyerax. CKOpOCTh PEaKIMH M CKOPOCTb
npeBpaiieHusi peareHToB. KunHernuyeckoe ypaBHeHHMEe peakuuu. [lyTM  TOBBIIICHHS
3G (HEeKTUBHOCTH XHMHUYECKUX TMPEBPAICHH HAa OCHOBE 3HAHHS WX (PUINKO-XUMHUECKUX
CBOMCTB.

Mopayasb 3. XumMu4eckue npoueccsol.

CtpykTypa MpoleccoB B XUMUYECKOM peakTope. MoaenupoBaHue, Kak Hay4dHbIH MeTo]
uccliieJoBaHus nporeccoB. CxemMa MaTEMaTHYECKOI0 MOJIETUPOBAHUS XUMUUECKUX IIPOLIECCOB U
peakTopoB. Mepapxuueckasi CTpyKTypa MPOILIECCOB B XMMHUYECKOM PEaKTOpe U UepapXuyeckas
cucrema Moxeneid. OmpeneneHne XUMHUYECKOro mporecca. Kiaccupukanus XUMHYECKHX
IPOLECCOB MO pa3IMYHBIM MpHU3HaKaM. BiusHHe XWMHUYECKUX NPU3HAKOB U YCIOBHIA
IPOTEKaHUs TOMOT€HHOTO Tpoliecca Ha ero nokazarenu. Criocoos! nnteHcupukanuu. [lonsarue
ONTUMAJIBHBIX TemriepaTyp. OnTuMasabHble TeMIEepaTypshl JUIsi 0OpaTUMBIX M HEOOPATUMBIX IK30-
Y 3HJIOTEPMUYECKHUX IIPOLIECCOB.

CtpyKTypa reTeporeHHOro mnpoiiecca M ero cocrapisoomue (craguu). Habmonaemas
CKOpOCTh ~XMMHUYECKOro mpeBpamieHus. OOmactu  (pexXuMbl) NOpOTeKaHMs — Ipoliecca,
JTUMUTUPYIOIIAsT CTaaus. [ eTeporeHHBI XUMHUYECKHH TIporecc '"Ta3(>KUIKOCTh)—TBepaoe".
OO6ocHOBaHME, MMOCTPOCHUE W aHAJIN3 MAaTEMATHYECKOW MOJEIH IJIs PEaKluii TopeHus (MOIEb
"cxxumarommasics chepa") u Tomoxummuueckor (Monenb 'C HEB3aMMOJCHCTBYIOMUM siapom').
Habmronaemasi cKOpocTh NpeBpallleHusi, BpeMs NMpeBpallleHuss U MyTH MHTEHCU(UKALUU IS
pasnWYHBIX o0nacTel MpoTekaHWsl mpolecca. [eTeporeHHbli XMMHUYECKH mpolecc
"ra3(>kuIKOCTh)—XKUAKOCTh". OO0CHOBaHUE, MMOCTPOCHUE U AaHAIN3 MAaTEMaTHYECKOH MOJIENH.
HaGmtomaemass ckopocTh mpeBpalieHMss W o0jacTh  mpoTekaHus —mporecca. [lytu
MHTEHCU(DHUKAIUH JIUIS pa3IMYHbIX PEXKUMOB IIpoLecca.

I'ereporenHslii KaTanu3 Ha TBEpAOM KaTanuzarope. OO0CHOBaHUE, IOCTPOECHUE U aHAIU3
MaTeMaTUYeCKOM MOJIeH Ha KaTaTUTUYECKON TMOBEPXHOCTH U B MOPUCTOM 3€pHE KaTalau3aTopa.
HaGmromaemass ckopocTh TpeBpaiieHuss u  o0iiacTu  mpoTekanust mporecca. CreneHpb
UCIIONB30BAaHUsl  BHYTpEHHEW moBepxHOCcTH. IlyTm UWHTEHCHUPHUKAMK  KaTaIUTHUYECKUX
npoueccoB. BiusiHue TemonepeHoca Ha TETEPOr€HHBIM M TIeTEPOreHHO-KAaTAIUTUYECKUI
MPOIECCHI.

Moayanb 4. XuMn4yecKue peakTopbl.
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[IpencraBnenne o xumuyeckoM peaktope. OO030p KOHCTPYKIMH M CTPYKTYPHBIX
9JIEMEHTOB XUMHUYECKHX peakTopoB. OOOCHOBAaHUE U MOCTPOECHUE MaTEMaTHUECKHUX MOemneit
mpoliecca B peakropax pasnudHoro Tuma. Kiaccudukanus mpoueccoB B XUMHYECKOM peakTope
U WX Maremathyeckux wmojeneid. Cucremarusanus M Kilaccu(UKAUsS MaTeMaTHYECKUX
ONMCAaHUN MPOLECCOB B peakropax. M3orepmMudeckuid mIpouecc B XMMHYECKOM pPEaKTope:
PEXKUMBl HICAIBHOTO CMELIEHUS NEPUOJUYECKHM W HJICAJBbHOIO BBITECHEHUS, PEXKUM
U/ICATBHOTO CMEIIEHUS B MPOTOUYHOM peakrope. CpaBHeHHE 3(PPEKTUBHOCTH pabOThI pEakTOpOB,
ONMUCBHIBAEMBIX  PA3JIMYHBIMU  MOJEISIMU — HJCAIBHOTO CMELICHUS W  BBITECHEHUS.
HeuzotepMuyeckuii mporecc B XMMHYECKOM pEaKTOpe: OpraHu3alusi TEIUIOBBIX IMOTOKOB H
pPEeXMMOB B XUMHUUYECKUX peakTopax. PacmpeneneHue teMieparypbl 1 KOHLUEHTpalUui (CTETeHN
IOpeBpalleHysl) B PpPEaKTOpe B pPEKHUMax HJEAIbHOIO CMEIIEHUS M paclpelesieHus,
anuabatuyeckoM M c TemiooOMeHoM. CBsA3b TeMmepaTypbl M CTEMEHU IpEeBpalleHus B
aauabatuueckoM mporecce. ComocraBieHHE € U30TEPMUYECKUM pexuUMOM. Yucio u
YCTOMYMBOCTh CTAI[MOHAPHBIX PEKUMOB B a/IMa0ATHYECKOM PEAKTOPE MJICAIbHOTO CMEIICHUS U
ABTOTEPMHUUYECKOM PEAKTOPE UI€aIbHOr0 BhITeCHEHUS. ONTUMHU3ALNA XUMUYECKOTO Mpolecca B
peakTope. [IpoMbIIIIEHHBIE XUMUYECKUE PEAKTOPBI.

Mopayasb 5. XumMu4eckoe NpoM3BOICTBO: XMMHUKO-TexHoIoru4eckas cucrema (XTC).

Crpykrypa XTC. CocraB XTC: snemeHTsl, CBsI3H, nojacucteMbl. DnaemeHTol XTC, ux
kjaccudukanus. MHOroyHKIMOHAIbHBIE 37IeMeHThI. TexHomornyeckue cBsizu 3aemMeHToB XTC
(morokm). Omucanue XTC. Onucarensubie u rpadpuueckue moaenu XTC. CucteMHbIN MOAXO K
uX BbIOOpY nipu cuHTe3e U aHanuze X TC.

Mopyab 6. Ananu3 XTC.

CsorictBa XTC xak cucremsl. IlosBinenne B XTC HOBBIX Ka4eCTBCHHBIX CBOMCTB, HE
XapaKTepHBIX ISl OTIEIbHBIX AJIEMEHTOB. MaTepuanbHbIi M TErIoBOW OamaHCchl. Meroanka
COCTaBJICHUSI M pacueTa MaTepuanbHbIX M TemaoBblx OamaHcoB XTC u ee moxcucrem.
banancoBble ypaBHeHHsI B cxeMaxX ¢ peuukiioM. DopMbl MpeacTaBieHus] 0anaHcoB (TaOIHIIbI,
aUarpaMMbl M ZIp.). MarepuanbHbIi  0amaHC Ui MEXaHWYEeCKHX, MAacCOOOMEHHBIX U
PEaKIIMOHHBIX 3JIEMEHTOB U nojacucteM. O000IIEHHbIE CTEXHOMETPUYECKUE COOTHOIICHUS U UX
Pa3HOBUIHOCTU JUISl MOACUCTEM. ODHTAJBIUWHBINA, SHEPreTUUECKUil (10 MOJHON SHEpruu) u
skcepretudeckuid  Oamancel u  KIIJ[. Dkcepretmyeckuii aHamu3 Kak METOJ  OIEHKH
3P PEKTUBHOCTH MCIOJIH30BAHUS TOTEHIIMAA CHIPhS M SHEPTHU. TeXHOPKOHOMHUYECKUI aHaIN3
XTC. Omnpenenenue ocHOBHbIX Tmokazateneil s3dpdexkruBHOCTH XTC. UyBCTBUTEIBHOCTH K
OTKJIOHEHMSIM  YCJIOBUH DJKCIUTyaTalluM M HapylmeHUsM pexuma, HanexHocTb XTC,
6e30MmacHOCTh Mpou3BoAcTBA. [IpoOaembl mycka U OCTAaHOBKH arperaTos.

Mopnyas 7. Cunrtes XTC.

[Tonstue u 3amaum cunte3a (nmocrpoenusi) XTC. OcHoBHble dTanbl pazpadorku XTC.
Ponp maremaTmueckux M 3BpPUCTHUECKHX MeTOJ0B. OcHOBHBIE KOoHuenuuu cuHre3a XT1C.
CuHre3 ogHOPOJHBIX NoAcCUCTEM. OCHOBBI MOCTPOEHUS ONTUMAIBHON CTPYKTYpBI MOACHUCTEM
TETMI00OMEHHUKOB, Pa3/IeeHuUs CII0KHONU CMECH, pEaKTOPOB.

Mopayas 8. [IpombllieHHbIe XHMHYECKHE POU3BOACTBA.

IToctpoenne XTC KOHKpETHBIX MPOU3BOACTB U OpraHU3aLMsl MPOLECCOB B XMMHUYECKUX
peakropax. [lepciekTuBHbIE HAIIPABIEHUS B CO3/IaHUU OE30TXOJHOTO ITPOU3BOJICTBA.
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4. O0beM yuyeOHOM TMCUMILIUHBI

Buab1 yueonoii padorsl (VI cemectp) B sateHbx | B akanem.
eIUHULIAX yacax

OO01asi Tpy10€eMKOCTh IMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 6 216
AyAUTOPHBbIE 3aHATHS: 2,22 80
Jlexmum (Jlek) 0,89 32
Cemunapckue 3austus (Cem) 0,89 32
JlaGopatopusbie 3ansaTus (J1ad) 0,44 16
CamocrositesbHas padora (CP): 2,78 100

Buja koHTpOJISI: IK3aMeH 1,00 36

AHHOTaN U padoveil MPOrpaMMbl JUCHHIIIMHBI
«CucTeMbl ynnpaBJieHHs] XUMHKO-TeXHOJI0ru4eckumu npoueccamu» (b1.5.19)

1. Ieab AUCHMILUIMHBI: aTh 0a30Bble 3HAHUS MO TEOPUU CHUCTEM YIPABICHUS XUMHUKO-
texHojornueckumu mnpoueccamu (CY XTII), npuBUTh HaBBIKM M YMEHHE aHalIM3a
cBoiictB XTIl kak 0OBEKTOB yHpaBIEHUS U MPAKTHUYECKOTO MPUMEHEHHSI TEXHUYECKUX
CPEJCTB yIpaBJICHHUS.

2. B pe3yabTare u3y4eHus AUCHUILIMHBI 00y4alolIuiics M0 MporpaMMe 6akajiaBpuara
JA0JI7KEeH OBJIa/IeTh CJAeAYIOIUMHU KOMIETeHIUSAMU:

- CIOCOOHOCTHI0O U TOTOBHOCTHIO HCIOJIB30BAaTh 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npodeccuonanbhoii aestenbroctu (OITK-1);
- TOTOBHOCTBIO ~ HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (U3MYECKOW KapTUHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMU BEIIECTBA JUJIi TOHUMAHHS
OKpY’KaroIiero Mupa u spiaeHuii mpuposst (OITK-2);
- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHMS O CTPOCHUHW BEIIECTBA, MPHUPOJE XUMUUYECKOW CBS3H B
pa3IMYHBIX KJaccaX XUMHUYECKUX COCOUHEHUW Uil TOHUMaHUsA CBOMCTB MAaTepUaloB U
MeXaHU3Ma XUMHUYECKUX POIIECCOB, MPOTEKANIUX B okpyxkaroiiem mupe (OITK-3).

B pe3yabTare 0CBOCHUSA M CHUILIMHBI 00Y4aI0UIUICS TOJKEH

3HATH: OCHOBHBIC TIOHSATUSI TEOPUU YIPABICHHUSA, CTAaTUYECKHUE U JUHAMUYECKHUE
XapaKTepUCTUKU OOBEKTOB YIpaBlieHUs; OCHOBHBIE BuAbl CAY U 3aKOHBI peryInpOBaHUS;
tunoBbie CAY B XMMHUYECKON MPOMBIIUIEHHOCTH; METOAbl U CPEJICTBA MU3MEPEHUsI OCHOBHBIX
TEXHOJIOTMYECKUX MapaMeTpoB; ycTOUMUUBOCTh CAY; OCHOBHBIC MOHATHS O HeMUHEHHBIX CAY,
pelelHBIX CHUCTEMaX, JIOTUYECKUX alNrOpUTMax YIPaBICHHUSA, aJAlTHUBHBIX U ONTHUMAIbHBIX
CUCTEMaXx YIpaBJICHUS;

yMeTh: OMpPENeIsITh OCHOBHBIC CTaTUYECKHE M AMHAMHYECKHE XapaKTEPUCTHKU OOBEKTOB
yIpaBieHUs; BBIOUPATh PALIMOHAIBHYIO CUCTEMY PETYJIUPOBAaHUS TEXHOJIOTHYECKOTO MPOLIECcCa;
omleHuBaTh ycTOW4MBOCTH CAY; BbIOMpaTh KOHKPETHBIE THIIBI MPUOOPOB NIl AMATHOCTUKH
XTIT;

BJIQ/IeTh: METOJAMH TEOPUU aBTOMATHYECKOTO PETyJIMpPOBAaHHUS, OpraHU3alMud U pacyéra
CHUCTEM ONTHUMAJIBHOTO YIPABICHUS TMPOIECCAMU XHUMHYECKOW TEXHOJOTHM 3alllUThl OT
KOPpO3UH.

3. Kparkoe coaep:kaHue TUCHUTLIMHBI

Moayasb 1. OcHOBHBIE TOHATHS YIIPABJICHUS XUMHKO-TEXHOJOTHYEeCKUMHU MPOLECCAMU.
3HaueHHE AaBTOMATHYECKOTO VIPABICHUS I Pa3BUTHS XHUMHUYECKOH IPOMBIIIICHHOCTH.
OcoOeHHOCTH  YyMpaBi€HHUS XUMHUYECKUM TPEANPUITHEM U  XUMHUKO-TEXHOJIOTUYECKUM
nporeccoM. TeXHUKO-dIKOHOMHYSCKHUA 3(PQPEeKT BHEIPCHHS aBTOMATU3HPOBAHHBIX CHCTEM
ynpasineHus. Ponb cucrem ympaBieHuss B oOecrneyeHHMH O€30MacHOCTH XHMHUYECKOTO
MPOU3BOJCTBA U OXPaHbI OKpYXkatoien cpenbl. OCHOBHBIE TEPMUHBI U omnpeneneHus. Uepapxus
yrnpasineHus. OcHOBHblE TNpUHIUIBL yrpaBieHus. Kiaccudukanus cucreM ymnpaBieHHs
®ynkumroHanbHas cTpykrypa CAY. [TokazaTenu kauecTBa yrpaBieHHUs.
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Mopayasb 2. OcHOBBI TeOPMH ABTOMATHYECKOI0 YIIPaBJIeHH.

Marematnueckue monaenu CAY. Jlunamuueckue xapaktepuctuku CAY. Hcnonb3oBaHue
olepanMoHHOro ucuucienus st aHanu3a CAY. Tunosele fuHaMUUecKkue 3BEHbs. BpeMeHHbIe
U YaCTOTHBIE XapaKTEPUCTUKU. OKBUBAJICHTHBIE MPEOOPa30BaHUS CTPYKTYPHBIX CXEM.
YcroitunBocth nuHeHHBIX CAY ¢ oOpaTHO#l cBs3bio. Kiaccudukanus U OCHOBHBIE CBOWCTBA
00BEKTOB yIpaBieHHus. MeTolbl OIpeneieHus CBOWCTB 00BEKTOB ympaBieHUs. OCHOBHBIE
3aKOHBI PEryIUpoBaHus. Perynsaropsl Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX ceTel. Lludpossie
U poOacTHbIE CHCTEMbI yrpaBjieHHs. BbIOOop 3akoHa peryliupoBaHHMsi M OIpe/eeHHe
ONTUMAJIbHBIX IAPAMETPOB HACTPOUKHU MPOMBILIUIEHHBIX PETYISTOPOB.

Moayas 3. HW3mepeHHe TEeXHOJIOIMYECKHX IAPAMETPOB XHMHKO-TEXHOJOIrHYECKOIo
npouecca.
lNocynapcTBeHHast cucTeMa IPOMBILUIEHHBIX TPUOOPOB U CpeACTB aBTomMaruzanuu. OCHOBHbIE
TEPMHMHBl M OINpeiesieHuss MeTposiorud. Meronbl u3MmepeHuil. CpeicrBa H3MEpPUTENbHON
TEXHMKH, MX CTaTHYeCKHe W JuHamuueckue cBoiictBa. [lorpemnoctu mamepenuit. CriocoObl
nepenaun uH(GopManuu Ha paccrossHue. OpraHuzanus JUCTaHIMOHHON auarHoctuku XTI
N3mepenue OCHOBHBIX TEXHOJOTMYECKHMX MapaMeTpOB: AABJICHUS, TEMIEpaTyphl, pacxoja M
KOJINYECTBA, YPOBHS MKHMJIKOCTH U CBIIyYUX MAaTEPUAIOB, COCTaBa U (PU3MKO-XMMUYECKHX
CBOMCTB BEILIECTB.

Mopnyas 4. OCHOBBI IPOEKTHPOBAHUS ABTOMATHYECKHUX CHCTEM YNPaBJICHUS] XHMHKO-
TeXHOJIOTH4YeCKUMHU NPoLeccaMH.

Ocobennoctu  ympasnenus XTII.  PerynumpoBaHue  OCHOBHBIX  TEXHOJOTHUYECKUX
apaMeTpoB: pacxoja, JaBlieHUs, Temieparypbl, ypoBHs, PH. Texunuueckue cpencrsa CAYVY.
OCHOBHBIE Pa3HOBHUJIHOCTH YIPABJISIOIIUX YCTPOWMCTB. THIBI, XapaKTEpUCTUKH U PaCUYET
UCTIOJIHUTENIBHBIX MEXaHU3MOB U PEryIHUpYIOMHX opranoB. OdopMieHne MPOEKTHOTO 3a1aHus
HAa AaBTOMAaTHU3allMI0 TEXHOJOTHYECKOro Ipolecca. BpiOop Touek u3MepeHHs, KOHTPOI,
yIOpaBIsieMBbIX IapaMeTpoOB U  YHpPaBIsAOMMX Bo3aeilcTBuil. CrTaHAapTsl M YCJIOBHBIE
00o3HaueHus Ui TexHonorndyeckux cxeM. OcHoBHble cBeneHus 00 ACY TII B xuMuueckou
npombitiuieHHOCTH. [Tpumepst ACY TII B xumudeckoil mpoMbIITUIEHHOCTH. OCHOBHBIE BBIBOJIBI
1o kypcy. CoBpemenHnblie TeHaeHIuu B pa3utun CY XTII.

4. O0bém yueOHOH TUCHHUIJIMHBI

O06BEM
Bup yuebnoii pabotsl B 3aueTHEBIX B axkamemmduecknx
€IMHULIAX gacax

OO01mas Tpy10eMKOCTb JUCHUIIUHBI 5) 180
1o y4e0HOMY ILIAHY

KonTakTHas pabora: 1,33 48
Jlexnuu (Jlek) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0 0
JlaGopatopusle 3ansTtus (JI3) 0,44 16
CamocrositesibHas padora (CP): 2,67 96
CaMoCTOsITeIbHOEC U3YUYCHHUE PA3JICTIOB JUCITUTUIMHBI 2,67 96
Bua uToroBoro KOHTpoOJIsi: 3k3amMeH (JK) 1 36

4.4.2. JucuMnJIuHbI BAPUATUBHOM YacTH (00513aTe/IbHbIE JUCHMIIJIMHBI)

AHHOTanuUA pado4yei MPOrpaMMbl JUCHUILIIHHBI
«OCHOBBI 5)KOHOMUKH U ynpaBJjeHnus npoussoacrsom» (b1.B.O/1.1)
1. Heab AMCHUILVIMHBI - SBJSETCA IOJyYEeHHE CHUCTEMbl 3HAHUNH 00 SKOHOMMUYECKUX
3aKOHOMEPHOCTSIX  (PYHKIMOHHMPOBAHUS  MPOMBIIUIEHHOTO  TPOM3BOJICTBA B  CHUCTEME
HAllMOHAJIbHOM HKOHOMMKH, OOyueHHE SKOHOMHYECKOMY MBIIUIEHUI0 M HCIIOJIb30BAaHHIO
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MOJTYYCHHBIX 3HAHUW B TIPAKTUYECKOH eI TETHHOCTH.

3agaun TUCHHUIJIHHBI:

- MpPUOOpETEeHHE CTYACHTaMU TCOPCTHUYECKUX 3HAHHWKA IO SKOHOMHKE MPEANPUSTUS H
NPaKTUYECKOTO HCIOJIh30BAHUS MX B YIPABICHHH XWMHUYECKHAM IPOU3BOJICTBOM; TOJYYCHUE
NPUKJIATHBIX 3HAHUW B O0JAacTH pa3BUTUS (POPM U METOJIOB IKOHOMUYECKOTO YIPABICHHUS
OPEINPUSATHEM B YCIOBHSIX PBIHOYHOH DKOHOMHKH, OBJIQJICHUE CTYIEHTAMHU OCHOBHBIMHU
METOJJaMHU pPEIICHUsI 3a/ad yIpaBICHHUS MPOU3BOACTBOM, B TOM YHCIEC HA TMPEAIPUATHIX
XUMHYECKON MPOMBINUICHHOCTH; MOJIydeHHE 3HAHUH KOHKPETHBIX MPUEMOB MO 00ECTICUYCHHIO U
NOBBIIICHUIO  3(PPEKTUBHOCTH  YIPABICHYECKON  JEATEIBHOCTH  KOMIIAHWUH,  BKJIIOYAS
XUMHUYECKYIO TTPOMBINIICHHOCTb.

2. BeIyCKHUK, OCBOUBIIHI TUCITUILINHY, JOKEH 007Ia1aTh ClIeIyIOIIMMHA
KOMTICTCHITHSIMH:

Oouwekynomypuovimu:

- CIOCOOHOCTh HMCIOJIB30BaTh 3HAHUSI OCHOB JKOHOMHKH B pa3iIMYHBIX cdepax
xusHenestensHoctu (OK-3).

Ilpogpeccuonanvnvimu:

- CIOCOOHOCTh ~ aHAIM3MPOBATh  TEXHHUYECKYIO  JOKYMEHTAIUIO, IOI0OMpaTh
000py/I0BaHUE, TOTOBHUTH 3asIBKU Ha MpHOOpeTeHne u peMoHT obopynoBanus (I1K-9).

B pe3ynbrate u3yueHus: AUCHUTIINHBI CTYACHT JOJIKEeH

3namo:

— OCHOBBI 5KOHOMHKH B PA3JIMYHBIX cepax KU3HEACATCIbHOCTH,

— HOPMATHBHBIC IPABOBBIC AKThI, PETIIAMEHTUPYIOIIUE JICATSILHOCTh MPEAPUSITHUS;

— METOBI pa3pabOTKH ONIEPATUBHBIX M MMPOU3BOICTBEHHBIX TUIAHOB,

— METOBI M CTIOCOOBI OILJIATHI TPYAA;

Ymemon:

— COCTaBJIATH 3asBKH HA 000PYIOBaHHE;

— COCTaBJIATH OTYETHI MO BHIMIOJIHEHUIO TEXHUYECKHX 33/ I1aHUM;

COCTABJIATh TEXHHUYECKYIO TOKYMEHTAITUIO;
OpraHu30BaTh PadOTy KOJJICKTHBA B YCIOBHUSX JICHCTBYIOIIETO MPOU3BO/ICTBA,

— TOTOBHUTH HMCXOJHBIC JaHHBIC ISl BhIOOpa W OOOCHOBaHUS HAayYHO-TEXHUYECKHUX M
OpraHU3aIMOHHBIX PEIICHHH HAa OCHOBE SKOHOMUYECKOTO aHAIIN3a;

— pa3pabaTeiBaTh ONEPATUBHBIE IUIAHBI Pa0OT MEPBUYHBIX IMPOU3BOJICTBEHHBIX
Mopa3/IeICHHI;

Bnaoemp:

— METOAaMH W WHCTPYMEHTAMH TMPOBEJCHUS SKOHOMHYECKOTO aHajh3a 3aTpaT |
Pe3yabTATOB NIEATSIHLHOCTH MPOU3BOICTBEHHBIX MOJPa3/ICIICHUI;

— UWHCTPYMEHTAMH IJIAHUPOBAHUS W BBHIMIOJHEHHSI MEPONPHUATHN MO MPOHU3BOJICTBY
TIPOJIYKLIMH;

— OCHOBAaMH PKOHOMHYECKUX 3HAHHWH B PA3IUYHBIX cpepax KU3HEIesITeIbHOCTH.

3. KpaTkoe cogep:xaHue TUCHMILTHHBI

Mopnyas 1. BBegenne. OCHOBBI PBIHOYHOM 3JKOHOMHUKH

1.1 dxkonomuueckue nompednocmu, 61a2a u pecypcvl. IKOHOMUUECKUE CUCHIEMbL U UX
cywpocmsp. OOIIECTBEHHOE MTPOU3BOJICTBO U DKOHOMHUYECKUE OTHOIICHUs. [Ipon3BoCTBEHHbBIE
BO3MOXXHOCTH OOIIIECTBAa U IKOHOMHYECKHUI BHIOODP. KpuBas mpon3BOICTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBAIOIICH NPEACTbHONW TMOJC3HOCTHM. THIBI M MOJEIH SKOHOMHYECKUX CHCTEM.
DJeMeHT 9KOHOMUYECKOH cucTeMbl. TpaguiroHHas SKoHOMHUYecKas cuctema. CoOCTBEHHOCTh:
GbopMBI U TTyTH UX TTPEoOpa30BaHUS.

1.2 Poinounwiii mexanuszm cnpoca u npeonoxcenun. CoeepuieHHan u HecoeepuieHnan
KouKkypenyuu. ToBapHBIA (PBIHOYHBIN) THUII OOIIECTBEHHOTO NpOHM3BOACTBA. CyIIHOCTh WU
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YCIIOBHS BOSHUKHOBEHHMS PHIHKA. BUIBI PHIHKOB M MX CTPyKTypa. PyHKIMHU pbIHKa. ToBap u ero
cBoiictBa. Cripoc u mpejuiokeHne Ha peiHKe. [IoHSATHE «dMaCTHYHOCTHY. DIACTUYHOCTH CIpoca
U TpeIoKeHHs, TouedHas W payroBas. CoBeplIeHHass ¥ HECOBEPIICHHAs KOHKYPEHIIHU.
Mononomnusi. Makcumu3aius npuobLIH MOHOMOIUCTOM. OIUTONous.

1.3 Ilonamue HAUUOHANLHOW IKOHOMUKU, OCHOBHBIE MAKPOIKOHOMUYECKUE
nokazamenu. IlOHATUS COBOKYITHOTO CIIPpOCA U COBOKYIHOTO TMpeayioKeHus, (haKkTopsl,
BIUSIONINE HAa UX W3MeHeHus. [lorpebneHus u cOepexkeHus. DKOHOMUYECKUU KpyrooOopoT.
[IpousBoacTBO, 0OMeH U pactpezaenenue. [lorpednenue, coepexeHrne, HHBECTUIIUA TOBApOB U
YCIIYT.

1.4 @unancosana cucmema u unancosas noarumuxka oouiecmea. 1'ocynapCTBEHHbIN
Or0JKeT U rocylapcTBEHHBIN our. Hanoru u Hanorosast cucrema.

Monayab 2. JkOHOMHYeCKHE OCHOBBI YIPABJIEHHs MPOU3BOJACTBOM

2.1 Ilpeonpuamue Kaxk cyOveKm pPbIHOYHO20 X03AUCHEA. DKOHOMUYECKUE 3aKOHBI U
O0COOGHHOCTH WX TMPOSBICHUS Ha Mpeanpustur. Ponp  crenuanicra XUMHYECKON
npoMbIIIeHHOCTH. [lpeanpusitue B cucreMe pbhIHOYHOW SKOHOMUKH. Ilpeampusitue — kak
CyOBeKT ®  OOBEKT NPEANPUHUMATEILCKON  JIeATEIIFHOCTH.  3aKOHOAATeNnbHas  0asza
OpEANPUHUMATENIBCKON  esTebHOCTH. HopMaTuBHO-IIPaBOBbIE aKThl, PpEriaMEeHTUPYIOIINE
NeSITebHOCTh mpeanpusatusi. OpraHn3alMoHHO-TIPaBOBBIE  (HOPMBI  MPENITPUHAMATEIHCKON
NESTENIbHOCTH U KPUTEpPHH UX BbIOOpa. DopMbl COOCTBEHHOCTH. BHETHSS 1 BHYTpEHHSS cpefa
TIPEITPHUSITHSL.

2.2 Mamepuanvno-mexnuueckaa 6aza npouzeoocmea. CplpbeBasi U TOIUIMBHO-
JHepreTuyeckass 0a3a XMMHUYECKHX MpOW3BOACTB. [Ipom3BoacTBeHHass mporpamMma |
MPOU3BOJICTBEHHAS] MOIITHOCTD MpeAnpusTus. KauecTBo U KOHKYPEHTOCIIOCOOHOCTh MPOTYKITHH.
DKoHOMHYEeCKoe OOOCHOBaHME BBIOOpa CHIppSi W TOINMBA.  PecypcocOepexeHue.
AJbTepHATUBHBIE HCTOYHUK CHIPBS U Hepruu. OpraHu3aius CKIaJCKoro Xo3sicTaa.

2.3 Mamepuanvno-mexnuueckue pecypcul npeonpuamus. OcHoOBHBIE
MPOM3BOJCTBEHHBIE (DOHABI XUMUUECKHX MPEANPHUATHI: TOHATHE, KIacCU(PUKALIUI U CTPYKTYpa.
[lonaTtne u CTPYKTypa OCHOBHBIX cpelncTB. OIEHKa OCHOBHBIX CpEACTB. MeETOIbl OLIEHKH
OCHOBHBIX (QoH/0B. [lokazarenu UCnoib30BaHNs OCHOBHBIX MPOU3BOACTBEHHBIX (OHIOB. M3HOC
U amMopTHu3auus OCHOBHBIX (oHIOB. OneHka >(QQPEKTUBHOCTH HCIOIb30BAHUS OCHOBHBIX
MIPOM3BOJCTBEHHBIX (HOHIOB. Bocmpon3BoacTBO OCHOBHBIX cpeacTB. OOOpOTHBIE CpeicTBa
NPEANPUATHS: TOHATHE, COCTaB U CTPYKTypa. Mcrounnku GopMupoBaHust 000OPOTHBIX CPENICTB.
O6opaunBaeMOCTb  OOOPOTHBIX CpEACTB. MarepuaibHble 3amackl Ha  MOPEIIPUATHH.
Omnpenenenue NOTpeOHOCTH B 00OPOTHBIX CPEICTBAX.

2.4 Tpyooewvie pecypcovt npeonpuamusa. llepcoHan npeAnpusTAS M €ro CTPYKTypa.
OcHOBBI OpraHuzanuu Tpynaa Ha npeanpustii. I¢$(EeKTUBHOCTh MCIONIb30BaHMS MEpPCOHANa U
pabouero BpemeHu. IIpou3BOAUTENBHOCTh TpyAa M oruiata Tpyaa. Opranuzamus 3apaboTHOU
wiatel Ha npeanpustud. CocTaB U CTPYKTypa MPOMBIIUIEHHO-TIPOU3BOICTBEHHOTO NIEPCOHAIA.
[Ipou3BOANUTENBHOCTD TPy/Ja: MOHATHE, MOKA3aTeIn U METObl u3MepeHus. nauBuayanbHas u
OOIIeCTBEHHAsT  MPOW3BOJWTEIBHOCTh  Tpyda. Pe3epBel W (PAakTOpbl  TOBBIIICHUS
POM3BOIUTEIHHOCTH TpyAa. DopMbl, CCTEMBI U pa3Mep OIJIaThl TPYAa Ha MPEANPHUITUH.

Monayab 3. TeXHHKO-I)KOHOMHYECKUA aHAJIN3 UHKEHEPHBIX peleHunii

3.1 /loxo0bt u pacxodvi Ha nPou3600CcmME0, U pealu3ayuro nPOOYKYUU nPeonpusmusl.
M3pepkku  mpouM3BOACTBA MPOAYKIMH (CEOECTOMMOCTH), MPUOBLIb, PEHTA0EIbHOCTh U
neHooOpazoBanue. [loHsATue 3aTpaTbl Ha TPOU3BOJACTBO U PEANU3aLUI0  MPOIYKIUH
(cebectoumocTs). Buasl u 3HaueHue kinaccuukanuu 3arpar. CTpykTypa 3arpar Ha
MPOM3BOJCTBO U peanu3anuio mpoaykiuu. OcoOeHHOCTH pacueTa 3aTpaT Ha MPOHM3BOJACTBO H
peanu3aIuio MpoIyKIIMKA B KOMIUIEKCHBIX MPON3BOACTBaX. OCHOBHBIC ITyTH CHIKEHUS 3aTpaT Ha
MPOU3BOJACTBO Mpoaykuuu. Jloxoasl npennpustus. [lonstue npulein u 10X01a MPEANPUATHS,
METO/bI UX pacuera. PeHTaOenbHOCTh, €€ BUABI M METOIBI pacueTa. [yt moBbIeHNs MPHOBLIH
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Y PeHTa0ENbHOCTH Ha MPEIPUATUSIX.

3.2 Ilenooopaszosanue u yenosasa noaumuxa. lleHa Ha TPOAYKIMIO W MPUHIUIIBI
neHooOpaszoBanus. Bunsl nen. CTpykTypa IeHbI, cucTeMa IeH. B3anMOoCBsI3U 1IeH U U3AEpIKEK.
IlenoBas nmonuTuka. Pa3paboTka 11eHOBO# CTpaTeruu.

3.3 Dunancoeo-Kpeoumnvle - OMHOUIEHUA npeonpuamuii u cucmema
Hanozoobnoxncenusn. llonstue, coctaB M CTpyKTypa (uHaHcoB mpennpustus. CylIHOCTD,
¢ynkuuu u 3aaun GuHaHcoB npeanpusaThs. CoOCTBEHHBIC U 3a€MHbIE (PMHAHCOBBIE PECYPCHI.
bananc noxonoB u pacxonoB. Hamorosast monutuka. [Ipuanumner Hamoroo6moxxenus. Hamoru u
IUTATEXKH, YCTAHOBIICHHBIE 3aKOHOJATEIhCTBOM: BH[IbI, CTAaBKH, OOBEKTHI HAIOTOOOIOKECHUS U
CPOKH YILJIaThl HAJIOTa B OFOJIXKET.

4. O0beM y4eOHOM JUCHUIIIMHBI

Bun yuebnoit paboThl B 3aueTHEBIX B akanmewm.
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IVIAHY 4 144
AyIMTOpHBIE 3aHATHS: 1 32
Jlexun 0,5 16
[TpakTudeckue 3aHATHS 0,5 16
CamocrosiTesibHAs padoTa: 3 108
CaMOoCTOSITeIbHOE N3yUCHUE PA3/ICNIOB JUCIUIIHHEI 2 64
By uTOroBOTO KOHTPOJIS: SK3aMEH 1 32

AHHOTanus padoyeil MPOrpaMMbl U CHUNTHHBI
«IIpaBoBenenue» (b1.B.O/.2)

1. Henau AMCUMMJINHBL:

—  OBIIAJICHHE OCHOBAMU MTPABOBHIX 3HAHMIA,

— ¢opMupoBaHHE IPABOBOM KYIbTYpPbl aKTUBHOT'O, 3aKOHOTIOCTYIITHOTO IpayKAaHUHA.

2. B pe3yJbTaTe U3yuyeHHUs TUCHHUILIMHBI 0aKAJIABP J0JIKEH:

Obaaoams crnienyromumu o0mekyasTypHbiMU (OK) KoMIeTeHIusIMH:

—  CHOCOOHOCTBIO MCHOJb30BaTh OCHOBBI IPABOBBIX 3HAHMH B Pa3iIMuYHBIX cdepax
nesitenbHocTH (OK-4);

3Hamu:

—  OCHOBBI POCCHICKOW TPaBOBOM CUCTEMbBI M POCCHUHCKOTO 3aKOHOIaTEJIbCTBA, OCHOBBI
opram3ani ¥ (YHKIMOHUPOBAHHUS CYACOHBIX © HHBIX TMPABONPUMEHUTEIBHBIX H
MIPaBOOXPAHUTEIHHBIX OPTAHOB;

— TpaBOBbIE M HPABCTBEHHO-ITHYECKHE HOPMBI B cdepe mnpodeccHoHATbHON
JeSATEeTbHOCTH;

— TIpaBOBbIE HOPMBI, PETYJIHUPYIONIME OTHOIICHHUE YEJIOBEKAa K YEJIOBEKY, OOIICCTRBY,
OKpY>Karolleu cpere;

— TpaBa U 00S3aHHOCTH IPAKIAHIHA;

—  OCHOBBI TPYJIOBOT'O 3aKOHO/IATCIbCTBA,

—  OCHOBaMH XO35IMCTBEHHOI'O MPaBa.

—  TpaBOBBIE aCMEKTHI MPOPECCUOHANBHOMN 1EATeIbHOCTH.

Ymemy:

—  HCMOJb30BaTh 3TUYECKUE U MPABOBBIE HOPMBI, PETYIHUPYIOIINE OTHOIICHHUE YeIOBEKa
K 4YeJIOBEKY, OOIIECTBY, OKPYKAaIOILIEH cpeje, MCIONb30BaTh MpaBa M CBOOOJBI YeEIOBEKa U
rpakJlaHWHA TIPU pa3pabOTKe COIUATBHBIX TPOEKTOB;

—  HCMOJB30BaTh M COCTABISTH HOPMATHBHBIC U MIPABOBHIE JOKYMEHTHI, OTHOCSIINECS K
npohecCHOHANBHON AESITeIbHOCTH, MPEeANPUHUMATh HEOOXOAUMBIE MEPbl K BOCCTaHOBJICHUIO
HapYILIEHHBIX MPaB;
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— peanu30BBIBAThH MpaBa M CBOOOJBI YENIOBEKA M IpakIaHMHA B Pa3IMYHBIX cdepax
KU3ZHEEATEIBHOCTH;

—  J1aBaTh HPAaBCTBEHHYIO OLIEHKY KOPPYINIIMOHHBIM ITPOSIBICHUSIM.

Braoemu:

— TIOJIyYCHHBIMH TIPaBOBBIMH 3HAaHMSAMU B TNPO(ecCHOHAIBHOM M HHBIX cdepax
JESATEIbHOCTH.

3. KpaTkoe coaep:kaHue IUCHUILIAHBI:

Ilonsatne m mnpusHaku rocypapersa. Popmsl rocygapcrBa. @DyHKIUM rocyaapcrsa.
[TonsiTne u npusHaky npaBa. OCHOBHBIE IIPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHsATHE M BUIBI
UCTOYHUKOB mpaBa. OmnpejeleHne 3aKOHAa M TMOJ3aKOHHBIX aKTOB. JlelicTBME HOPMAaTHBHBIX
IIPABOBBIX aKTOB BO BpeMeHHu. OOpaTHas cuiia 3akoHa. [IoHsATHE MpaBOBBIX HOPM, UX CTPYKTYpa.
Cucrema mnpaBa. YactHoe M mnyOiuyHOe MpaBo. MaTepualibHOE€ M HpOIECCyaabHOE IPaBo.
[IpaBooTHOIIEHHE: 0OBEKT, CYOBEKT U COJIEpKaHUE TTPAaBOOTHOIICHUH. FOpuandeckue GakTol.

Koncturynuss — ocHoBHoit 3akoH Poccuiickoit ®@enepannn. denepaTuBHOE YCTPOUCTBO
P®. Cucrema rocynapCTBEHHBIX OpraHOB M NpHUHUMI paszaeneHus Biacteil B PD. Ilonarue
rpaxnaancTBa. [lpusHanue, coONOEHUE, 3allUTa PABHBIX NPaB KEHIIUH M MYXYHH Kak
OCHOBHas 00s13aHHOCTh TOCYapCTBa.

[TonsaTHe u npeaMeT aAMUHUCTpAaTUBHOTO npaBa. Obmas xapakrepuctuka Kogekca PD 06
aJMHHHMCTPATUBHBIX TMPABOHAPYIIEHUSAX. AJIMUHUCTPATUBHBIE IPABOHAPYIIEHUS: MOHITHE U
NPU3HAKU. AIMUHUCTPATUBHAS OTBETCTBEHHOCTh: NOHATUE U NMPUHLUIEIL. [loHsATHE, TPU3HAKY U
BU/JIbI Q/IMUHUCTPATUBHBIX HAKa3aHUM.

[lonsiTMe W TpeAMET YroJOBHOIO MpaBa. YTOJOBHAsE OTBETCTBEHHOCTb: IIOHSTHE,
OCHOBaHME BO3HUKHOBeHHMs. lloHATne mnpecTymneHus: mnpuszHaku, cTpykrypa. Cocras
npectymienusi. Coydactue B mpecTymieHHH. OOCTOSTeNbCTBA, MCKIIOYAIOIINE MPECTYMHOCTD
nesaHus. llonsthe, nenm W BUABI HAKa3aHWW. YTOJIOBHAsE OTBETCTBEHHOCTh 3a COBEPILCHUE
NPECTYIUIEHUH. YCIOBHOE OCYXKJEHHE, OCBOOOKIEHHE OT YrOJOBHOM OTBETCTBEHHOCTH.
IIpeamer u O0OBEKT KPUMHUHAIMCTUKH. MeToapl M 3ajaund  KpuMuUHaIMCTHKU. [loHsiThe
KpUMUHaIMCTHYECKOW — uaeHTUukanud. OOBEKTHI W BUABl  KPUMHUHAIMCTUYECKOU
unentuukanuu. Kpumunanucruyeckas Texuuka. KpumMuHanucTuyeckast TakTHKA.

DKOJIOTMUECKOE MPABO: MOHATUE, MPEAMET METOJ M HCTOYHUKH KOJIOIMYECKOro IpaBa
P®. IlonsaTue, BUIBI U CTPYKTYpa JKOJOTMYECKUX IIPABOHAPYIIEHUN, OTBETCTBEHHOCTb 3a HX
COBEPILICHHE.

[Tonsatue unpopmarnyuu. OTBETCTBEHHOCTh 3a HAapyLICHHE 3aKOHOJATEIbCTBA O 3aLIUTE
uHpopManuu. [ocynapcTBeHHast TaliHa: TMOHSTHE, 3al[UTa, IPABOBOE PETYJIHPOBAHHE
rOCyJapCTBEHHOH, ciy:)keOHOH M uHOM uHpopmauuu. KonduaennuambHas uHPOpMALUS:
MOHSITHE, BUBI U 3aIUTA. 3alUTa IEPCOHATBHBIX TAHHBIX TPak1aHUHA.

IlonsaTne, mnpeaMer M METOA TIpaxAAHCKOro npasa. lloHsaTHME TIpakIaHCKOro
npaBooTHOUIeHUs, ero  cnenuduka. CTpykTypa  IpaXXZaHCKOrO  MPaBOOTHOILIEHUS.
[IpaBoseecniocoOHOCTh CyOBEKTOB TPa’kJaHCKOTO MPaBOOTHOIIEHUS. I'pakaaHe Kak CyOBEKTHI
rpaxkaaHckoro npasa. Ousnyeckue v IPUINIECKHUE JINLA: MOHSATHE, IPU3HAKH, KJIaCCU(PUKALIKS.
IOpunnueckue ¢aktel. IlpaBo cobctBenHoctu. Ilonstue aBTOpckoro mpasa. IlonsTHe
naTeHTHOro mnpasa. [lonstue unHTemekTyanbHoi coOctBeHHOCTH (MC) M HCKIIOYUTENBHOTO
npaBa. Knaccudpukanus NC. Cucrema mpaBoBOil OXpaHbl MHTEJUIEKTYaIbHON COOCTBEHHOCTH,
ABTOPCKHUX U MMATEHTHBIX MPaB.

[TonsiTHE XO3sHCTBEHHOTO (MPEANPUHUMATEIHCKOT0) TpaBa. [Ipeamer XO3sIiiCTBEHHOTO
(mpeanprHUMATENbCKOr0) IIpaBa, MPU3HAKH, METOAbI IPaBOBOro peryiaupoBanus. [lonsTue
X034MCTBEHHOU U MPEANPUHUMATENIbCKOM 1€ATEIbHOCTH.

IIpaBoBO€e perynnpoBaHHE CEMEHHBIX OTHOLICHHWH. 3aK/IIOUYEHHE W IpeKpalleHue Opakxa.
[IpaBa u 00si3aHHOCTH poauTenel u aetei. AnuMeHTbl. DopMbl BOCIUTAHUS JIETEH, OCTaBIIMXCS
0e3 MorneyeHus poIuTeINIEH.
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[Ipeamer u MeTox TpyRoOBOro npasa. TpyaoBOM AOrOBOP: MOHATHE, CTOPOHBI, COAEPIKAHKE.
Pabouee Bpems. Bpems otnpixa. TpymoBeie criopsl. JluctumimuHa Tpyaa.

Ilonsstne m wucroku koppynuuu. HopmatusHoe omnpenenenue koppynuuu. [IpuumHb
pacnipocTpaHeHust koppynuuu. Hakasyemble n HeHakazyemble (opMbl Koppynuuu. CKphITbIE
(maTentHbie) (GopMbl Koppynuuu. DOpMbI KOPPYNUUHU-TIpECTYIUICHUS. DPOpPMBI KOPPYMIIHU-
npoctynka. DopMbel noauTHyeckod koppynuuu. HopmaTuBHBIE NHpaBOBBIE aKThl B cdepe

npotuBoselcTBUsa  Koppynuuu. ®PenepanbHblii  3akoH  oT  25.12.2008 Ne 273-03 «O
POTHBOACUCTBUH KOPPYITITUI.
4. O0beM y4eOHOH JUCHHILINHBI
Bupl yue6HOM paboThI B 3aueTHEBIX B akanmewm.

eIMHUIIAX yacax

OO6mas TPy10eMKOCTh THCIHILIHHBI 10 Y4eOHOMY TIAHY 3,0 108

AyJAUTOpPHBbIE 3aHATHS: 0,9 32

Jlexruu (J1) 0,45 16

[Tpaktryeckue 3anstus (I13) 0,45 16

CamocrositesbHas padora (CP): 2,1 76

Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer

AHHOTalus padoyei NporpaMMbl JMCHUIIIHHBI
«Teopusi BeposiTHOCTEHl 1 MaTeMaTH4eckas cratuctuka» (b1.B.0O/1.3)
1. Heun u 3aaa4y JMCHUIIIHHBI
Leabl0 AMCHUIVIMHBI SABISETCd (OPMHUPOBAHUE Y CTYJEHTOB CHUCTEMbI OCHOBHBIX
HNOHSITUN, UCHOJIb3YEMbIX JUISl MOCTPOCHUS BaKHEHUIIMX MaTEMaTHUYECKUX MOJENEH, U YMEHMs
MCIIOJIb30BaTh MAaTEMATUYECKUE METOABI 1JIS1 OTIMCAHUS PA3IIMYHBIX IPOLIECCOB.
OCHOBHBIMH 321a4aMH JMCHMILIMHBI, PEIICHUE KOTOPBIX 00ECIIEUNBAET IOCTHIKEHNE
LIEJIH, SIBJISIOTCS:
- (dbopmMHpoBaHKE TOHMMAHUS 3HAYUUMOCTH MaTEMAaTHYECKON COCTABISIONICH B
€CTeCTBEHHOHAYYHOM 00pa30BaHUU OaKaiaBpa;
- 03HAKOMJICHHE C CUCTEMOM ITOHATHH, HCIIOJIb3YEMBIX JJIS1 ONIMCAHUS BaKHEUILINX
MaTEMAaTHYECKUX MOJEIIEH U MATEMAaTUYECKUX METOIOB, U UX B3aUMOCBSA3BIO;
- 03HAKOMJICHHE C IPUMEPAMHU ITPUMEHEHHSI MAaTEMATUUYECKUX MOJIENIENH U METOJIOB;
- (dbopMHpOBaHKE HABBIKOB U YMEHUI HCIIOIB30BAHUS MAaTEMAaTHUECKUX MOJIENICH
MaTEMAaTHYECKUX METOOB.
2.  TpeGoBaHus K pe3y/JbTaTaM OCBOECHHS AUCHHUILIUHBI
Nzyuenne kypca TBuMC npu moaroroBke OakamaBpoB 1o HampasieHuo 18.03.01
XHMHYeCKasi TeXHOJIOrusi, Npodgumib «XUMHYECKAss TEXHOJOTHsl MATepHaJloB H
NpHOOPOB 3JIEKTPOHHOH TEXHHKH M HAHO3JIEKTPOHHUKH» CIIOCOOCTBYET IIPHUOOPETEHUIO
CIIEYIOIIUX KOMIIETECHIIUN:
2.1. IlpodeccuonanbHble:
- CIOCOOHOCTHIO IIAHUPOBATh M MPOBOAUTH (PU3MUECKHE M XUMHYECKHE HKCIEPUMEHTHI,
OPOBOJIUTH OOPabOTKY MX pE3yJabTaTOB M OICHHWBATh IMOTPELIHOCTH, BBIABMIaTh THMIIOTE3bI U
yCTaHABJIMBATh TPaHMIIBI UX MPUMEHEHMs, MPUMEHATh METOJbl MaTeMaTHYECKOro aHalu3a U
MOJIETTMPOBAHHS, TEOPETUIECKOTO U SKCIIepuMeHTanbHOoro uccienoBanus ([1K-16).

B pe3yabTare nzyueHus JMCHUNIUHBI CTYAEHT J0JIKEH:
3HATD.
- OCHOBBI TEOPHH BEPOSATHOCTEH U MATEMATHICCKON CTaTUCTUKH;
- MATEMATHUYCCKUEC T€0pI/II/I nu METOOHBI, JIC)Kalme B OCHOBC HOCTpOCHI/ISI
MaTeMaTHYEeCKUX MOJICIICH;
- OCHOBBI PUMEHEHHsSI MAaTEMaTHIECKUX MOJIETIEH U METOJIOB.
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yMeThb:

- BBIOMpATh MaTEMaTHUECKHE METObl, MPHUTOAHbIE I PEelIeHUs KOHKPETHOH
3a/1a4u;
- UCIOJIb30BaTh MAaTEMaTHUYECKHUE IOHATUS, METOAbl M MOJENIU JUIsl ONHUCAaHUs

Pa3IUYHbIX IIPOLIECCOB;

- BBISIBIIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, JIEKallM€ B OCHOBE KOHKPETHBIX

IIPOLIECCOB;

- UCIIO0JIb30BaTh OCHOBHBIE METObI CTATHCTUYECKO 00pabOTKH TaHHBIX;
- IIPUMEHSTh MaTEMaTHYECKHE 3HAHNS HA MEXIMCIUIUINHAPHOM YPOBHE.

BJIAJIeTh!

- OCHOBaMH  (yHIAMEHTAIbHBIX  MaTEeMAaTHYECKUX TEOpUd UM  HaBBIKAMU

UCIIOJIb30BaHUsI MAaTEMATUUECKOTO alIapara;

- METOJIaMH CTaTUCTUYECKOW 00paboTKu HHPOpMaIUK.
3. Kpatkoe conep:xkanue THCHUTIIHHBI:
4 CEMECTP

1. Teopusi BepositHocTeii. CiryualiHble BeJTHYNHBI U HX 3aKOHbI pacnpe/ie/ieHusl.

[Ipenmer Teopun BeposiTHocTed. CiydwaiiHble coObITHS. IIpoTHBOMOIOXKHBIE COOBITHS.
HezaBucumpbie coObiTs. OTHOcHUTENbHAs 4acToTa. Kiaccmyeckoe W TE€OMETPUYECKOe
ONpENIETIEHUE BEPOSITHOCTU. ODJEMEHTapHasi Teopusi BepOsITHOCTEH. MeToabl BBIYMCICHHS
BeposiTHOcTel. [IpocTpaHcTBO  snmemeHTapHbIXx  coObiTui. Kiaccuueckoe — omnpeneneHue
BEpOATHOCTH. Anrebpa  COOBITHMH: TEOpeMbl O  BEPOSTHOCTH  CYMMBI  COOBITHH,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yIOMIMX
MOJIHYIO TpyNIy. AKCHOMaTUYECKOE OINpeeeHre BepOsITHOCTH. CTaTUCTUYECKOE OINpPEEIICHHUE
BEPOSATHOCTU. YCIIOBHAs BEPOSITHOCTh. T€OpEeMbl O BEPOSTHOCTU MPOU3BEACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObIThii. [lonnas BeposTtHocTh. [loBTOpHBIE McnbiTanusa. @opmyna bepuymu.
JloxanbHas u uHTErpanIbHas TeopeMbl MyaBpa-Jlamaca. @opmyna [lyaccoHa.

[TonsTe cny4yallHOW BEIWMYMHBI. J[MCKpETHBIE W HENPEPBIBHBIC CIy4YallHbIC BEIUYUHBI.
3aKoH pacnpeseieHus CllydyailHol BenuunHbl. DYHKIMS paclpeieeHus, ee CBOUCTBA, IrpaduK.
[InoTHOCTH pacmpesesieHnss HENMpepbIBHOW CIy4alHONW BEIMYMHBI (IJIOTHOCTh BEPOSITHOCTH).
@opMyna g BEPOATHOCTH IIONAJAHUS HEIPEPBIBHOM CIy4yallHOM BEIWYUHBI B JJAHHBII
WHTEPBAaJI, BBHIPAKEHHBIH 4Yepe3 IUIOTHOCTh BEPOSITHOCTH, T€OMETPUUYECKUN CMBICT (DOPMYIIBI.
bunomuanbHoe pacnpeznenenue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE pacHpelesIeHuE,
HOPMAJIBHOE PACHpeIEICHUE, SKCIIOHEHI[UAIBHOE pacpeieIeHuUE.

2.MatemaTH4ecKas CTAaTUCTHKA.

[Ipenmer matemaruueckoil craTucTUKU. OCHOBHBIE 33a/layd MaT€MaTHYE€CKOW CTATHCTHUKH.
Bribopounsiii Mmetoa. CratucTuueckoe onucanue. Beibopku. ['mcrorpaMMa M MOJIUIOH 4acToT.
Craructuueckas (3mmupuueckas) QyHKIUs pacrpeaesieHus. BriOoOpoyHbie XapaKTepUCTUKH H
ux pacnpenenenusi. CocrosarenbHble, 3PQEKTUBHBIE CMEUICHHbIE W HECMEILICHHbIE OLCHKH
napaMmeTpoB. CTaTUCTUYECKOE Cpe/lHee, CTaTUCTUYECKask AUCIIEPCHs U CTaTUCTUYECKOE CpeHEe
KBaJI[paTUYHOE KaK TOUEYHBIE OLIEHKH HEU3BECTHBIX: MAaTEMAaTUYECKOI0 OXHUIAHHUA, JUCIIEPCHUH,
CpEeIHEero KBaJpaTUYHOI'O OTKJIOHEHHUA. JloBepuUTelIbHbIE UHTEPBAJIBI U MHTEPBAIbHbBIC OIICHKH.
JloBepuTeNbHbIE OLIEHKH HEU3BECTHOW BEPOSITHOCTU MO OOJBIIMM BbIOOpKaM. JloBeputenbHast
OlICHKa MaTeMaTHYeCKOro OKMJaHWs IMPU HEU3BECTHOM aucrepcuu. JloBepuTenbHas OLIEHKa
CpeIHEro KBaJpaTUYHOrO OTKJIOHEHUs. TouHble BhIOOpOYHBIE pacmpeneneHus: CTeiofeHTa (t-
pactipenenenne), Dumepa-Cuenexkopa (F-pacnpenenenue), I[Iupcona (Xz-pacnpeneﬂeHHe).
[IpoBepka crarucTHUeCKUX THUNOTE3. MaTemaTHyecKue METOJbl IPOBEPKH CTATUCTUUYECKUX
TUIOTE3. DJIEMEHTBI TEOPUH KOPPEIALUU.
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4. O0beM yuyeOHOM TMCUMILIUHBI

Bcero 4 cemecTp
Buabi yue6Hoii pa6oThI 3au4. 1./ 3au4. e/
aK.uyac aK.uyac
O0masi Tpy10eMKOCTh TUCUUIJIMHBI 110 3/108 3/108
y4eOHOMY IIaHy
AYJIHTOpPHbBIE 3aHATHS: 1,3348 1,33/48
Jlexmum (Jlek) 0,44/16 0,44/16
[TpakTryeckue sanstus (I13) 0,88/32 0,88/32
CamocrosiTesbHast padora (CP): 1,67/60 1,67/60
Bua xonTpoJs: 3ader ¢
3K3aMeH/3aueT OIlEHKOM

AHHOTanus padoyeil NPOrpaMmbl JUCUHIIIIMHBI
«J/IabopaTopHbie padoTsl o oprannvyeckoi xumumw» (b1.B.0/1.4)

1. Heab (ucuMniInHbl — IpUOOpPETEHNE CTYIEHTAMH OCHOBHBIX CHHTE3a OPTaHUYECKUX
BEIIIECTB.

2. B pe3yjabTaTe H3yYeHUsi JUCHUIJIMHBI CTYAEHT J10JI2KEeH:

Obnaoams cnenyomumu npodeccuonanbHbiMu KoMmeTeHusmMu (I11K):

- CIMIOCOOHOCTHIO TUTAHUPOBATh M MPOBOJUTH (DU3MUECKUE U XUMHUYCCKUE IKCIICPUMEHTHI,
IPOBOAUTHE 00pabOTKY HMX pE3yabTaTOB W OIIEHUBATH IOTPEIIHOCTH, BBIJIBUTaTh TUIIOTE3BI
YCTaHABIIMBATh TPAHMIIBI WX MPUMEHCHHS, TPUMEHSATH METOIbl MATEeMaTUYECKOTO aHAIM3a U
MOJICTTUPOBAHHSI, TEOPETUIECKOTO M IKCIepUMeHTanbHOro uccnenoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS CBOMCTB XUMHUYECKHUX AJIEMEHTOB, COCIUHEHUU U
MaTepralioB Ha UX OCHOBE JUTS PelIeHUs 3a1a4 npodeccuoHanbHoi aesirensHocT (ITK-18)

- TOTOBHOCTBIO H3y4aTh HAYYHO-TEXHHUYECKYIO WH(OPMAIHIO, OTECYECTBEHHBIM U
3apyOeKHBIN OMBIT 110 TeMaTHKe uccnenoBanus (ITK-20).

3namu:

—TEXHHUKY 0€30MMacHOCTH B TAOOPATOPUH OPTaHUUECKOU XUMUU;

—IPUHLUIBI 6€30IaCHOr0 OOpAaIlleHUsl C OPraHUYECKUMU COSAMHEHUSIMU;

—METO/Ibl U BUbI XpoMaTorpapuu Ajs OlpeaeseHus CoCTaBa peaklIMOHHON CMecH;

—TEOPETUYECKUE OCHOBBI ~ CIIOCOOOB  BBIJICJICHUS, OUYMUCTKHM ©  HJCHTU(DHUKAINN
OpPTaHWYECKUX BEIIECTB;

—JKCIEPUMEHTAIbHBIE METOJbI MPOBEICHUS OPraHMYECKHX PEeaKlUid, MPOTEKAIIIUX 10
Pa3IUYHBIM MEXaHU3MaM;

—OCHOBHBIC OOIIME METOAUKH B3aUMHOW TpaHC(HOpMAlMK KJIACCOB OPTaHUYECKUX
COEIMHEHHU.

Ymemn:

—MpPUMEHATh TEOPETUYECKHE 3HAHUS W OKCIEPHUMEHTaJbHbIE METOMAbI HCCIIEIOBAHUS
OpPraHMYECKON XUMUU MPHU PELICHUH NMPOoQeCcCHOHANBHBIX 33/1aY;

—chopmynupoBaTh NpodieMy U OOOCHOBATh BHIOOP NPHOOPOB U HKCIIEPUMEHTAIBHBIX
METOJIOB MCCIICIOBAHUS, TIOCTABUTH 1ISJIM U 331a4d M HAMETUTH IYyTH UX JOCTHKCHHUS,

—CHHTE3UPOBATh COSAMHEHHUSI 110 MPEJI0KEHHON METOAMKE;

—MPOBECTH BBIACICHUE U OUMCTKY CHHTE3UPOBAHHBIX BEUIECTB Ha OCHOBE TEOPETUYECKUX
3HAHUM MO OPraHUYECKON XUMUH;

—BBIOMPATH PAIIMOHATBHBIN CIIOCOO BBIICTICHUS H OYUCTKH OPTraHMYECKOTO COCTUHEHHUS;

—TIPEJICTABIIATh JIAHHBIC JTA00PATOPHOTO WCCIICOBAHUS B BUIC TPAMOTHO O(OPMIICHHBIX
METOJTUK;
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—IPOBOJIUTH AHAJIU3 U KPUTUUYECKU OLIEHUBATh IOJTY4YEHHbIE SKCIIEPUMEHTAIbHbIE JAHHBIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBO/BI Ha 0a3€ MPOBEIEHHBIX OIBITOB;

—BBIOpaTh CIIOCOO UACHTU(PHUKAILIMY OPIaHUYECKOTO COETUMHEHMUS.

Braoemy:

—KOMIIUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJOB OPraHWYECKOW XUMMH JUIs
pelIeHNs KOHKPETHBIX MCCIIEN0BaTENbCKUX 33/1a4;

—3KCIEPUMEHTAIBHBIMU METOAAMH IIPOBENCHUS OPTaHUYECKUX CUHTE30B.

—OCHOBHBIMU METOAAMU MIEHTU(PUKALUN OPTaHUUECKUX COCTUHEHUIN

—npueMaMu 00pabOTKHU U BbIJICTICHUS! CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUAMHM OCHOBHBIX 3aKOHOB OPraHMYEeCKOM XUMHUHM M COJAEp)KaTelbHON
MHTEPIIPETALUY MOJTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB.

3. Kparkoe conep:kanue TUCHUTIIHHBI
be3onacHble npuemsl U npaBuiia paboThl B JaOOPAaTOPUH OPraHUYECKON XUMUH.
OOume meroabl paboThl B Jaboparopuu opranuyeckod xumuu. llocyma, Hamboiee 4vacTto
npuMmeHsemas B Jaboparopuu. HarpeBanme. Oxunaxzaenue. IlepememmBanue. Metoabl
UJICHTU(QUKAIIMA U OYUCTKH OpPraHMYeCKHX BellecTB. MneHTudukanus opraHn4eckux BEIeCTB
HOCpPEeACTBOM  pasznuuHbiXx BuaoB xpomatorpadpuu (TCX, xpomarorpadus Ha Oymare,
HOHOOOMeHHast xpomarorpadus, BIXX), temmneparypsl mnaBieHuss U pedpaxToMeTpuu.
MeTo/1bl clieKTpaibHOM UAEHTU(UKALIMA OPTaHUYECKUX COCIMHEHHH.
Lenn u 3agmaum SKCIIEpUMEHTa B OPraHMYECKOM CHHTE3€. TeopeTHUecKHe OCHOBBI ITpolecca.
Beibop ycnmoBmii peakmmm. Pacuer cuaTe3a. OOmue mpaBwia IMOATOTOBKH W IPOBEICHUS
cuHre3a. TexHuka Oe3onmacHocTu. [Ipubop ans mposeneHus cunresa. llpoBeneHue ombiTa.
KonTposnb 3a xonom peakuuu. Bolienenue, ouncTka M aHanu3 npoaykTa. CHUHTE3bl BEILECTB
pPa3IUYHBIX KJIACCOB OPraHMYECKUX COeAVHEHMU. [IpoBeneHHME SKCIEpUMEHTAIBHBIX METOAOB
VICCJIEIOBAHMS PEAKIUH.
[TpoBenenue peakuuii, NPOTEKAKOMIMX 10 MEXaHU3MaM:
- HyKJICO(DUIIBHOTO 3aMEIEHHs — CHHTE3 TaJIOT €HAIKAHOB;
- HYKJI€O(QWIBHOIO MPUCOEANHEHHS] — CUHTE3 CIO0XHBIX 3()UPOB KapOOHOBBIX KHMCIOT, aMHJIOB
KapOOHOBBIX KHCIIOT, a30TCOCPIKALINX AJIbJCTHIOB U KETOHOB,;
- DJIEKTPOQWIBHOTO 3aMEIlEeHHs] B apOMAaTHYEeCKOM psly — peakluu HUTPOBAHUS,
OpoMupOBaHUs, CyIb(PUPOBAHHUS;
- peaKuui 1Ua30TUPOBAHUA U A30COUYCTAHNUS;
- peakuui okucieHus (cuHTe3 aneroHa, |,4-06H30XWHOHA, OCH30WHOW KHCIOTBI) H
BOCCTAHOBJICHHSI.

4. O0beM y4eOHOM AUCHUIJIMHBI

Bunpr yue6HOM paboTh B 3aueTHbIx B akanmem.
eAMHULAX yacax
O0mas TpyA0eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 2 72
AYIUTOpPHBbIE 3aHATHUS: 32/36 32

Jlexumnm (Jlek) - -

[Tpaktuueckue 3ansatus (I113)

JlabopaTopus 32/36 32

Camocronitesannas padora (CP): 40/36 40
Bua xoHTpoJIA: 3auer / IK3aMeH - 3ager

AHHOTaNUs padoyeil MPporpaMmMbl JUCHUILIIHHBI
«Pu3nueckas XuMus uaeaabHoOro kpucrauia. Kpucramaorpagus» (b1.B.O/L.5)
1. Heasb aucuMminHbl — GopMHUpOBaHUE Yy CTYJACHTOB MPEICTaBICHHUS O BHYTPECHHEM
CTPOCHUU KPUCTAIMYCCKUX MATCpUaOB, B3aUMOCBA3U BHYTPCHHEIO CTPOCHHUA C BHEIIHEH
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dopmoii 1 HPU3UKO-XUMHUUECKUMH CBOMCTBAMU JUIsl CO3AaHUs (PYHKIIMOHAIBHBIX MaTePHAJIOB.

OcHoBHBIE  3amaun - U3y4yeHHE OCHOBHBIX MOHATHH  KpUCTaJuIorpaduu,
KPHUCTAINIOXMMHHU; OCBOSHHE OOIINX MPUHIUIIOB KIACCU(PUKAIINH U OTMCAHHSI KPUCTATUIMIECKUX
CTPYKTYp; (hOpMUpPOBaHHME NPEACTABICHUN O(PU3UKO-XUMUYECKUX CBOMCTBAaX KPUCTAIUIMYECKUX
BEILECTB U UX B3aMMOCBS3U C BHYTPEHHEN CTPYKTYPOM.

Kypc ¢usndeckoil XuMuUM HIEATBHOTO KPHUCTAIA 3aKJIaJIbIBAET OCHOBBI 3HAHHH,
HEOOXOIUMBIX JUIS U3y4YCHHsI B TOCJIEAYIOLIEeM Ipolecce OOYy4YeHHs APYIHX CIEeHUATbHBIX
mucturuH. Kype onmpaercss Ha paHee M3ydeHHBIE KypChl OOIIeH M HEOPTaHMYECKOW XUMUH,
Gu3nUecKoil XMMHUHU, AaHATUTUYECKON XUMHH, (PU3UKU, MATEMATUKU.

2. B pe3yabTare n3yueHus JMCUMIJIMHBI CTYAEHT J0JIKeH
3namy:

- 3HaTb OCHOBHBIE 3aKOHbl OIPAHEHUs KPUCTALIOB, JJIEMEHTbI M TEOPEMbl CUMMETPHH,

OCHOBHBIE TUIIBI KPUCTAININYECKUX CTPYKTYP

- O CBSI3U CUMMETPUU BHYTPEHHEIO CTPOCHHUS KPUCTANIMYECKOrO BEIIECTBA U CUMMETPHH
ero (pu3nyecKux CBOWCTB, B TOM YHCJI€ CUMMETPHH BHEIIIHETr0 00JIMKa.
-OCHOBHbIE KaTETOPUU KPUCTAITIOXUMHUU U COOTHOILIEHUS MEX]Ty HUMU
Ymems:
-ONPEENISITh TOUEUHYIO IPYIITY CHMMETPHUH U ITPOCThIe (OPMBI IpaHel KpucTaiia,
-ACIOJIB30BaTh 3aKOHBI KPUCTAIUIOrpa Uy MPU ONpeIeIEeHUH CHMMETPUH KpUCTAILIA,
- CTPOHUTH THOMOCTepeorpaduIecKre MPOEKINN KPUCTATHYECKUX MHOTOTPAaHHHUKOB.
Braoemy:

- KQUEeCTBEHHBIM U KOJUYECTBEHHBIM HABBIKOM OIMCAHUSI CTPOEHMSI U CBOMCTB KPUCTAJIOB,
0OYyCJIOBJIEHHBIX HX BHEUIHEW M BHYTPEHHEH CHUMMETpHEH M KpUCTAJUIOXUMHUYECKUMHU
O0COOEHHOCTSIMU CTPYKTYpBI

3. Conepskanue pa3aesioB QU CHUANINHbBI

Paznen 1. Kpucramiorpagusi.

1.1. BBenenue.

[Ipenmer kpucramiorpaduu, €e MECTO Cpelu JAPYIHMX ECTeCTBEHHbIX HayK. OOmias
XapaKTEPUCTHKA KPUCTAUIMYECKOIO COCTOSHUA. MOHOKpPUCTAIUIBI, ITOJIMKPUCTAILIBI, TEKCTYPBI,
KUAKUE KpHUCTaulbl. MaKpOCKONMYECKUE XApPAaKTEPUCTUKH KPUCTAIOB - OJHOPOJHOCTb,
aHU30TPONMS, CUMMETPHs, CIIOCOOHOCTh K caMmoorpaHeHuto. IloHarme raburyca kpucrasmia.
DneMEHTHI IPOCTPAHCTBEHHON PEIIETKH KPUCTAIIOB: Y3€I, Psij, IUIOCKas CETKa.

1.2. OCHOBHBIE 3aKOHBI OTPAHEHUS] KPUCTAIIOB.

CummeTpusi BHEIIHEro OOJMKAa W BHYTPEHHErO CTPOCHHUS KpHUCTala; OrpaHKa
KpUCTaJUIa, KpUCTAJUIMYecKass pemerka. CHMBOJIBI TpaHEH W HaIpaBICHUM B KpHCTaIE.
WNunexcet Munnepa, mapametpsl Beiicca. 3akon nocrostHctBa yrioB (H. Crenona). 3akoH
palMOHAJIBHBIX IIapaMETPOB, 3aKoH ['arou, 3axoH bpase.

1.3. Kpucramnorpagpuueckue NpoeKIi KpUCTAIIOB.

[Tonsatue mnomspHoro komruiekca. Coepuyeckas mnpoekuus. Crepeorpaduyeckas
npoekuus. 'HomocTepeorpadu yeckas npoekuus. OmnpeneneHre CUMBOJIOB rpaHed u pedep.
3aKOH 30H.

1.4. CummeTtpust KpucTayioB. TouedHble TPy CHMMETPHH.

[Tonatne o cuUMMeTpuH. OJNEMEHTHl CHUMMETPUM KOHEYHBIX (UTYyp: TUIOCKOCTb
CUMMETPUH, LIEHTP UHBEPCUH, TPOCThIE TOBOPOTHBIE, NHBEPCUOHHBIE U 3€PKAIbHO-TIOBOPOTHBIE
ocu cumMMmeTpuu. TeopeMbl O CJIOXKEHUM 3JIEMEHTOB CHMMETPUM. AHAJIUTHYECKAas 3aIluCh
npeoOpa3oBaHuil CUMMETpPUHU. ToueyHblE TPYIIbl CUMMETPUU: €AUHUYHBIE U CUMMETPUYHO-
paBHble HampaBieHus. Kpucramiorpaguueckue kareropuu, CUHroHMd. BbiBonx 32 TOuedHbIX
rpynn cumMmerpun. Kitaceel cummerpun kpuctaininos. KpatHocTs rpynn cummerpun. CUMBOIMKA
IpyNIl CUMMETpUM: ydeOHas, MexxayHapoaHas, Hlenduuca. Kpucramiorpaguueckas cucrema
KOOpJMHAT.

62



1.5. CummeTpusi BHEIIHETO 00JIMKA KPUCTAJIIIOB.

@®opmbl KpuctauioB. YacTHas U oOmue npoctbie GOopMbl KpUCTAIOB. OTKPBITHIE U
3aKphIThIe IpocThie (hopMel. [IpocThie hopMbl KpuCTaIOB HU3MIEH Kateropuu. [IpocTsie popmbl
KpUCTalUIOB cpefHei kateropuu. IIpoctble (opMbl KpHCTaIOB BBICIIEH KaTeropuu.
OmnpeneneHre TOUYEYHOM TPYINIbBl KpUCTAUIa 1O €ro BHemHeMy o0muky. IlocTpoeHue
rHOMOCTepeorpauyeckux NPOeKIUi KpUCTAIUTMYECKMX MHOTOIPaHHHUKOB.

1.6. Dy1eMEHTBI CUMMETPUN KPUCTAIIMYECKHUX CTPYKTYP.

[IpocTpanctBennsie rpynmnel E.C. @enopoa. [IpocTpancTBeHHas! penieTka — TrJIaBHbBIN
3JIEMEHT CUMMETPUHN KPUCTAIUIMYECKUX CTPYKTYpP, FTEOMETPUUECKOE ITPEICTABIEHUE TPEXMEPHOI
MEPUOJUYHOCTH PACIIOIOKEHUSI aTOMOB, HOHOB, MOJIEKYJI. DJIE€MEHTapHas suerka: 14 pemeTtok
bpase. basuc sueiiku. TpaHCISLMOHHBIE 3JIEMEHTHl CHUMMETPHM: IIIOCKOCTH CKOJIB3SLIETO
OTpaXeHMsI U BUHTOBBIE OCU. TeopeMbl 0 COYETaHUU OIepaluii cuMMeTpun cTpykTyp . OOuue
npencraBieHus 0 230 IpOCTpaHCTBEHHBIX TIpyNNax, MNPUHUUIB MX BbiBoJgA. CUMBOJIMKA
IPOCTPAHCTBEHHBIX rpymm. [lpaBuibHbIE cHUCTEeMBbl TOYeK, HUX XapakTepuctuku. OOparHas
pemierka. OCHOBBI PEHTIEHOCTPYKTYPHOT'O aHAJIN3a KPUCTAITIMYECKHUX TEJL.

Paznen 2. OCHOBBI KPUCTATUIOXUMUMU.

2.1. KpucramioXxuMuuecKknue XapakTepUCTUKU CTPYKTYPHI.

OCHOBHbIE TOHSTUS U TEPMUHBI KPUCTAJIOXUMHUHM: KOOPJIMHAIMOHHOE YHCIIO,
KOOP/AMHAIIMOHHBIII MHOTOIpPaHHMK, YUCIO (OPMYIBHBIX €AMHUL. THIBI XMMHUYECKOH CBA3M U
UX peaau3alus B KpUCTALIMYECKUX CTPYKTypax. OmnpeneneHne aTOMHBIX U MOHHBIX PaJlyCoOB.
I'eomeTpuueckue npeaensl yCTOMYMBOCTH HOHHBIX CTPYKTYD.

2.2. Kpurepun yCTOWYMBOCTU CYIIECTBEHHO MOHHBIX KpHMCTauIoB, npaBwia [lonuxra.
[lpaBuno AGera, DHeprus pemeTku HOHHbIX KpuctawioB (bophn), muxin bopha-I'aGepa.
3aKOHOMEPHOCTH CBSI3bIBAIOIINE TIEPUOJWYECKYI0 CHCTEMY U MOHHBIE pPaanyChbl. 3OHHAs
JHEpreTHYecKass CTPYKTypa KpUCTalla, MeETajulbl IOJYNPOBOJHUKA M JUDJIEKTPHUKH.
Mertannuueckast CBsI3b U €€ CTPYKTYpPHbIE CBOWCTBA, IIEPEXOJHBIE CTPYKTYpbl (OT
METaJUTMYECKOU K KOBAJICHTHOM).

2.3. Teopusi NIOTHEHIIMX YNAKOBOK W €€ MCIIOJIb30BaHME MPU ONUCAHUM CTPYKTYpP
KPHUCTAJIJIOB.

JIByxcnoiiHasi (rekcaroHaibHasl) ¥ TpeXcioiHas (KyOudeckas) MIOTHEHIINE IIapOBBIE
YyNakoBKU. THINBI MycTOT B HIAPOBBIX yNakoBKax. M300pakeHue CTPYKTYpHBIX THUIIOB C
IIOMOLIbI0 MHOTIOI'paHHUKOB. [IpuMepbl CTpYKTyp, MOCTPOEHHBIX Ha OCHOBE I'€KCaroHaJbHOM
rioTHeWmen yrnakoBku (Mg, ZnS-ropiut) u 6e3 Hee (C-rpadur). [Ipumepsl KpUCTaAITHYECKUX
CTPYKTYp, MOCTPOCHHBIX Ha OCHOBE TPeXCIOWHOW mioTHeimiel ymnakoBku (Cu, NaCl-ramur,
ZnS-cdaneput, CaTiO3-mepoBckut) n 6e3 Hee (C-ammas, a-Fe, CsCl). ITpuHIAIB OonmucaHus
KPUCTAJUTMYECKUX CTPYKTYp O€3 MIOTHEHIINX yrnakoBOK. MHorocioiiHsle ynakoBku. [Ipumepsr
OIKCAHMsI MHOTOCTIOWHBIX YIakoBOK: pyTuia TiO,, mmunenn MgAl,Oq, kopynaa Al,Oz u nip.

2.4. OCHOBHBIE KaTErOpUU KPUCTAIIOXUMHUH U COOTHOLIEHUS MEXy HUMH. 3aKOH AIOH.
TBepabie pacTBOphI U (hazoBble AuarpaMmbl. DaKTOP TOJIEPAHTHOCTH U MOJEIBHBIE CTPYKTYPHI
lNonpammuara. CtpykTypHas romosiorus. ®asel BeluuTaHusl U BHeApeHus. [lceBnocummerpus.
[IpousBoaHbBIE M BBIPOXKIEHHBIE CTPYKTYpBI, apxeTurl. CTpyKTypHasi TOMOJIOTHsSI Ha IPUMEpE
[JIMHUCTBIX MUHEPAJIOB.

2.5. Nzomopdusm u noaumopdusm.

M3octpyktypHocte u  uzomopduzm. Tumbsl  u3omopduszma: COBEPIICHHBIA U
HECOBEPIICHHBIN, M30- M TeTepOBAJICHTHBIA. TBepable pacTBOPHI 3aMEILEHUs, BHEAPEHUS,
BeruuTanus. [Ipenensr m3omopdHoii 3amectumocTr. DazoBbie MEpPEexosl MEPBOTO M BTOPOTO
pona Ha npumepe SiO,. Temneparypa Kropu. Paznuunsie ciaydan nonumoppusma. M3meHeHne
CUMMETPHUHU U CBOMCTB KPUCTAIIOB MpH (ha30BbIX nepexonax. [lomurumnms.
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4. O0beM y4eOHOH JUCIHILINHBI

B 3aueTHBIX B akazem.
Bugsl yaeOHOM paboThI €AMHULIAX qacax

OO0masi Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY 3 144
IJIAHY

AYAUTOpPHBbIE 3aHATHS 1 48
Jlexmuu (JIek) 0,5 16
[Tpaktrueckuesanstus (113) 0,5 16
CamocrositesqbHasi padora (CP): 1 40
Buja koHTpOJISI: IK3aMeH 1 36

AHHOTanus padoyeil NPOrpaMmbl U CHUNITHHBI
«IIpoueccnl B razax u B Bakyyme» (b1.B.O/1.6)

1. Heab aucuuniaMHbl — 1aTh CTYAEHTaM 3HAHMS O METOAaX MOJYy4YEHUs, U3MEPEHUS U
COXpaHEHUs BaKyyMma, O (PU3HKO-XUMHYECKON MPUPOJE MPOLIECCOB, MPOTEKAOIIUX B BaKyyMe
IpU B3aUMOJCHCTBUU PA3IMUYHBIX YaCTHI] C MOBEPXHOCTHIO TBepAbIX Ted. Kpome Toro kypc
npeciielyeT 1eib JaTh CBEICHUS O TPHUHIMIAX MPOSKTHPOBAHUS BAaKYyMHBIX YCTAHOBOK H
noioopa 00opyI0BaHUS IS PA3IMYHBIX TEXHOJOTUYECKHX 3a/1a4.

3amagamMu Kypca sIBISIFOTCS:

- U3y4YEeHHE CBOMCTB M 0COOEHHOCTEH MOBEICHHUS I'a30B MPU HU3KUX JaBICHUSIX;

- H3yYeHHWE METOJOB IMOJYYEHHUS, HU3MEPEHMUs] U COXPAHEHUS HUBKUX JABJICHUH U
COOTBETCTBYIOIIEr0 000PYI0BaHUS;

- IpUOOpETeHUE MPAKTUYECKUX HABBIKOB PAa0OTHI ¢ BaKYyMHBIMH YCTaHOBKAaMH, MU3MEPEHUS
JABJICHUN C TMOMOIIBI0 MAHOMETPOB PA3IMYHBIX TUIIOB, HABBIKOB MPOBEACHUS BaKyyMHBIX
U3MEpPEHHU;

- U3y4YEeHHE METOJIOB pacyeTa PJIeMEHTOB BaKyyMHBIX YCTaHOBOK.

2. B pe3yabTaTe M3y4YeHUs] TUCHUILIMHBI 00y4aroMiics 10J1KeH

3nams:

—TEOPHIO ¥ OCHOBHBIC TIOHATHUS (PU3HKH BaKyyMa,

—METO/IbI TIOJIYYeHHS BaKyyMa U OCHOBHBIE TUIIbI BAKYYMHBIX HACOCOB;

—METO/Ibl U3BMEPEHUSI HU3KUX JaBJICHUMN.

Ymemy:

— 000CHOBaHHO BBIOMpATh METOJbI MOJYYEHHs] BaKyyMa, COOTBETCTBYIOIIHME 3aJayam
JKCIIEPUMEHTA;

—HCIO0JI30BATh PA3JIUYHbIEC TUIIBI MAHOMETPOB;

Braoems:

—METO/IaMH pacyeTa U KOHCTPYUPOBAHUS BAKYYMHBIX CUCTEM;

—TPaKTUYECKUMHU HaBBIKAMH MAPIUATBHBIX JaBICHUA.

3. Kparkoe conepxxaHue IMCUUIITTHHbBI

1. MonexkyIsipHO-KHHETHYECKAs! TEOPUS PA3PEKEHHBIX I'a30B.

Beenenue. Ilonstue o0 Bakyyme, BaKyyMHOM TEXHUKE, BaKyyMHBIX CHUCTEMax U
yCcTaHOBKax. Pojib BakyyMHBIX TIPOLIECCOB B IPOM3BOJACTBE 3JIEKTPOHHBIX NPUOOPOB U
BBIpAlMBAaHUN MOHOKPHCTaUIOB. Bakyym kak pabodasi cpefa 3JIEeKTPOBaKyyMHBIX MPHOOPOB.
Ponp BakyyMa B OCYIIECTBIEHUH TEPMOSACPHBIX PEAKLUI, UMUTALUUA YCIOBUNH KOCMHUYECKOTO
MIPOCTPAHCTBA, B METAJUTYPTUYECKOM MPOMBIILIIEHHOCTH.

OcHoBHbIe TOHATUS (U3MKK Bakyyma. [[mmHa CcBOOOIHOrO mMpoOera MOJICKYI, YHCIIO
CTOJKHOBEHHUI MOJIEKYNl MEXAy COOOM, YHCIO CTOJIKHOBEHHH MOJIEKYJ CO CTeHKOM. Uwmcimo
Knyncena.

SIBneHus mepeHoca B Pa3peKEHHBIX TazaX. 3aBUCUMOCTh KOI(D(PUIIMEHTOB BA3KOCTH,
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TETUTOTIPOBOHOCTHU M TU(PPY3UN B pa3peKEHHBIX ra3ax OT JaBICHHUS U TEMIEPATYpHI.

IIponyckHast ~ cmOCOOHOCTH ~ TPYOOHNPOBOJOB M OTBEpCTH.  MoOJeKyssIpHBIH,
MOJIEKYJIIPHO-BSI3KOCTHBIM M BSI3KOCTHBIM pEKHUMbI TeueHus ra3oB. [lortok rasza. Pacuer
IPOMYCKHOW CHOCOOHOCTH TpYOONpPOBOJOB B pa3IUYHBIX pexuMax TeueHus. Pacuer
IPONYCKHON CHOCOOHOCTH OTBepcTUd. II0TOK ra3a npu HaTekaHWHM B BaKyyMHbBIE CHCTEMBI.
Tepmomonexynsapabii 3 PexT.

MounekynspHble Mpolecchl Ha MOBEPXHOCTH TBEpAbIX Tenl. [Ipouecchl, mpoucxonsume
P CTOJIKHOBEHMHM AaTOMOB M MOJIEKYJ] C IOBEPXHOCTBIO TBEPABIX Tel. AKKOMOJALHA H
koHzneHcauusa. Kospoumuent akxkomonaruu. CKOpOCTh HCHIApPEHUS M KOHJIEHCALUU TBEPIBIX
TeI.

AncopOuust ra30B MpU HU3KUX AaBleHUsIX. OCOOCHHOCTH aJCcOpOIMU Ta30B NMPH HUZKUX
NaBleHUAX. BiusHue TreTeporeHHOCTH TMOBEPXHOCTH Ha aJcopOLMI0 Ta30B. YpaBHEHHUE
Jybununa-PanymkeBuda. Kunernka agcopOunu npu HU3KUX JaBICHUSX.

B3anMozeiicTBue MOHOB M AJIEKTPOHOB C IOBEPXHOCTBIO TBEpAbIX Ten. I[Iponeccel,
IIPOUCXOSAIINE IPU B3aUMOJEHCTBUY HOHOB C TOBEPXHOCTBHIO TBEPABIX TEI.

Paccesnue n nornomenre HOHOB TBEPABIMU Tenamu. Vcrnoap30BaHNE HOHHBIX IIyYKOB B
TEXHOJIOTUH 3JIEKTPOHHBIX TPHUOOPOB.

[Toryonmenne HOHOB TBEPABIMM TeJIaMU. J|BHKEHNE YCKOPEHHBIX HOHOB B BEIIIECTBE.

SlnepHas U 3NEKTPOHHAst TOPMO3Has CIOCOOHOCTh. Bennunua nmpodera HOHOB B TBEPbIX
Tenax. PacnpeneneHne BHEIPEHHBIX MOHOB MO IiyoumHe. Moaudukanus CBONCTB TBEPIbIX TE
HOHHOW OomOapaupoBkoil. HMonHoe nerupoBanue. IoOHHOE pacHbUIeHUS MaTepUaNoB.
[loporoBass »ueprus pacmeuiens. Koadduuuent pacneuienns. HonHoe —TpaieHue
MIOBEPXHOCTHU TBEPJBIX TEII.

IIpoueccsl, mpoucxonsmue IpU B3aUMOIEHCTBUU DIIEKTPOHOB C TBEPIABIMU TEJIAMH.
Yopyroe u HEynpyroe paccesHHE HIIEKTPOHOB. JIBM)KEHHE IOIJIOLICHHBIX JJIEKTPOHOB B
TBEPIBIX Telax. [ yOMHa MPOHMKHOBEHMS SJIEKTPOHOB B TBepHoe Teno. TeroBbie 3¢(QexTs
IpU  B3aUMOJCWUCTBHM DJJIEKTPOHOB C TBEpPABIMM TejlaMu. PacmpenencHue IUIOTHOCTH
HOTJIOUIEHHON 3HEPIUU. DIEKTPOHHO-TYyYEBOE IIJIaBICHUE U UCTIApEHUE.

2. MeToapl MOJy4eHUsl BaKyyMma.

IIpouecc OTKauku, OCHOBHBIE XapAaKTEPUCTUKU IIPOLIECCA: MPEAEIbHO JIOCTHURKUMOE
JlaBJIeHUe, OBICTpOTa JEHUCTBHUsS Hacoca, ObICTpOTa OTKauku cucteMbl. OCHOBHOE ypaBHEHUE
BAKyyYMHOH TEXHHKHU.

Knaccudukanmst HacocoB i TOMy4YeHHs  Bakyyma. [IpuHmmm — aedcTBus,
XapaKTEePUCTHKH, KOHCTPYKIMM W OOJAaCTH TPUMEHEHHS HACOCOB PA3IMYHBIX THUIIOB:
MEXaHUYECKUX, MOJIEKYJISIPHBIX, HapOCTPYMHBIX, COPOIMOHHBIX, KPHUOT€HHBIX W HOHHO-
COpPOITMOHHBIX.

XHMMHYECKOE TOIJIONeHNE Tra3oB. PacnpuigseMble M HepacHbplUIsEMbIE Ta30IOTIOTUTENN:
COCTaB, KOHCTPYKIIMHU, OCHOBHBIE XapaKTEPUCTUKH, 00JIaCTH MPUMEHEHHUS.

3. 3MepeHune HU3KUX J1aBICHUM.

Knaccudukanus MeTo1oB n3MepeHus o01ero napiaeHus. MexaHuueckue, >KUIKOCTHBIE,
TEIUIOBBIE, DJIEKTPOHHBIE W MAarHUTHbIE MaHOMETpbl. IIpuHIMI nelCTBUA, XapaKTEPUCTHUKHU,
KOHCTPYKIUH, 00JIaCTh IPUMEHEHUS.

I'pagynpoBka MaHOMETPOB Ul HM3MEpPEHUS HU3KUX JaBieHUHU. CTaTM4ecKHe METOJbI
IpagydpOBKM MaHOMETPOB- METOJ] OObEMHOI0 pPaCHIMpPEHUs, METO MEUIEHHOTO BO3pacTaHUs
JaBieHUs. JIMHAMM4YeCKHe METOAbl TIPAAyUpOBKH, CTAaHIAPTHBIM METOJ TpajgyUpOBKH
MaHOMETPOB

M3mepenue napuuanbHbIX AaBiaeHUid. KOHCTpYKIMU ¥ IPUHIMIIBI paboThl IPUOOPOB A
aHaJIM3a Ta30BbIX CMECEHd MpPH HU3KUX [JABICHUAX: CTaTUYECKUH MAacC-CIEKTPOMETP C
MarHUTHBIM TI0JIEM, PE30HAHCHBIM paAMOYaCTOTHBIA MAacCC-CIEKTPOMETP, BPEMSANPOJIECTHBIN
Macc-CIIeKTPOMETP, PUIIbTP Macc.
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4. OCHOBHBIEC MPUHIIUITBI PACU€Ta U KOHCTPYUPOBAHUS BAKYYMHBIX cucTeM. [IpuHIume: u
METOJIbl pacuera BaKyyMHBIX chcTeM. THUIOBbIe BaKyyMHbIe CUCTeMBbl. BbiOop ko3 dunrenTos
WCIIOJIb30BaHUs HAcOCOB. Pacuer ra3oBbIX MOTOKOB U MPOBOJMMOCTH 3JIEMEHTOB BaKyyMHBIX
cucteM. Bbi6op BakyyMHBIX HacocoB. PacueT ¢popBakyymHOro 6amioHa.

[IpompbllIeHHBIE BAKYYMHbBIE arperaThl.

4. O0beM y4eOHOI TN CIUNITHHBI

B 3aueTHBIX B akagem.

Bunpr yue6HOM paboThI €IUHUIaX gacax
OO01mas Tpy10eMKOCTb JHCHUILIHHBI 110 Y4eOHOMY 4 144
IJIAHY
(5 cemecTp)
AyIMTOpHBbIE 3aHATHS: 2 64
Jlexuun (Jlek) - -
[TpakTnueckue 3anstus (I113) 1 32
Jlabopartopusie pabots (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTaIUs padoyeil MPorpaMMbl JTUCHHINIHHBI
«Ikoaorusn» (b1.B.0/.7)

1. eab auCHMIIMHBI «JKOJOTUS» — CcHOPMHUPOBATH Yy CTYACHTOB TIPEICTABICHUE O
COBPEMEHHBIX 3KOJOTHYECKHX MpobdiemMax, 0 GU3NKO-XUMHUYECKUX MPOIeccax, MPOTEKAOIINX B
Pa3ITUYHBIX KOMIIOHEHTAX OKPY)KAIOIIEeH Cpellbl M O CTENEHU aHTPOTIOTCHHOTO BO3JIEHCTBUS Ha
9TH MPOIIECChI; BEIPAOOTATh Y CTYIEHTOB HaBBIKU CHUCTEMHOTO MOAX0/1a K U3YYCHHIO U PEIICHUIO
OKOJIOTHYECKUX  TPOOJeM, BO3HUKIIMX B  PE3ylbTare MPOMBIILICHHO-XO3SHCTBCHHON
NESTEIbHOCTH YeJIOBEeKa, Pa3BUTh MBIIIJICHHE, MTO3BOJISIONIEe IPABUIBHO OLIEHUBATh JIOKAIbHbBIE
Y OTJAJICHHBIC MTOCIICJICTBUS MIPUHUMAEMBIX PEIICHUH JUISI OKPYXKAIOIICH CPEIbI M YSIOBEKA.
2. B pe3yabTaTe ocBOeHMS JUCHMILIMHBI 00y4AIOIIUIACH T0JIKEH:
3HaMb:
o OCHOBHBIE 3aKOHBI O0IIEH IKOJIOTHH;
3aKOHOMEPHOCTH CTPOEHHUS U (DYHKIIMOHUPOBAHUN OMOCHEPHI;
COBpPEMEHHBIE HKOJIOTMYECKUE IPOOIEMBI;
OCHOBBI PAIlMOHATILHOTO MTPUPOJIOIIOE30BAHUS;
OCHOBHBI€ MTPUHIIHUITBI 3aIIUTHI PUPOTHON CPEIbI OT AHTPOIIOTCHHBIX BO3ICHCTBHIA;
CTpPOEHHE OCHOBHBIX Treochep 3eMiIu U OCHOBHbIE (DU3UKO-XUMHUYECKHE IPOIIECCHI,
MPOTEKAOIINE B HUX;
OCHOBHBI€ MTOHATHS U MIPUHIMIIBI KOHIIETIIUN YCTOMYNBOIO Pa3BUTHS;
o OCHOBHBIC CBEJICHHS O TJI00ANBHON MpoOIeMaTHKe, MPUPOTHBIX pecypcax, TUTaHeTaPHBIX

I'PaHUIaX, aHTPOITOTEHHOM BO3JICHCTBUU HAa OKPYKAIOIIYIO CPEy, YIIPABICHHH Ka4eCTBOM

OKpY>KaroIen Cpebl;

° IIPUHIIHAIIBI 3€JICHON XUMUW;

ymemb:

. NPUMEHSTh TOJIyUYCHHBIC 3HAHHMS JUIS OICHKH COCTOSHHSI OKPYXAIOLICH Cpenbl H
PaIMOHATIFHOTO UCIIOJIb30BAHUS TTPUPOIHBIX PECYPCOB;

. HCIIOJIb30BaTh CETEBBIC KOMIIBIOTCPHBIC TEXHOJOTMM M 0a3bl JaHHBIX JUIS PEIICHHUS
KOHKPETHBIX SKOJIOTMUYECKHUX MPOOJIeM;

61a0emn:

. MOHATHMHBIM aIaparoM B 00JIACTH OOIIEH SKOJIOTHH, PAallMOHAIBLHOTO HCIOIb30BAHUS

MPUPOJIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH Cpebl.
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N3ydyenne nucuuIuIMHbl «IKOJIOTUS» MPHU MOATOTOBKE OakanaBpoB 1o HampasieHuto 18.03.01
«XUMHUYECKask TEXHOJIOTHsS» HapaBiIeHO Ha (OPMUPOBAHUE CIEAYIOMINX KOMIIETEHIUH.
o TOTOBHOCTBIO HCIIONIb30BAaTh 3HAHUS O COBPEMEHHOW (M3WYECKOH KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUM BeEUIECTBA ISl I[TOHUMAaHMUS
OKpYKaroIiero Mupa u spieHuii mpupost (OI1K-2);
. TOTOBHOCTBIO UCIOJIB30BaTh 3HAHUS O CTPOCHHMM BEUIECTBA, MPUPOIEC XUMHUUECKOUN CBSI3U
B Pa3IMYHBIX KIACCaX XHUMHYECKUX COCAMHECHHN JUIsi TIOHUMAaHUS CBOWCTB MaTEpPHAOB H
MEXaHH3Ma XUMHUYECKUX POIIECCOB, MPOTEKAONIUX B okpyxkaromiem mupe (OITK-3).

3. Kparkoe copepxkanue Q1 CHUNITHHBI

Brenenue, OCHOBHBIC TTOHATHUS JUCITUTUTHHBI.
MecTo AMCHUIUIMHBL B CHUCTEME OOIIero M XUMHUYECKOro o00pa3oBaHHs. KOJIOTHYECKOe
obOpa3zoBaHue W 00pa3oBaHHWE I YCTOMYMBOTO pa3BUTHsA. OOIIECTBO M OKpyXKaromias cpeja.
IloHsATHE YCTOWYUBOIO pa3BUTHS.
Moayas 1. O6mue Bonpock! 3xosiorun. buocdepa. buoskonorus. buocdepa u ycToiunBoCTh.
1.1 OcHoBHble 3aKOHBI 3KonorUU. buoskonorus. Ilonstne 06 sKocucTeMax. Y CTOWYMBOCTH
skocucteM buocdepa, ee BOIMIONUSA U YCTOMYHMBOCTh. JDKOCHCTEMBI 3€MJIM M yYCTOWYUBOCTD.
OcHoBHbIE cBefieHUs! O aHeTe 3emiis. OCHOBHbBIE MOHSTHUS 3KOJIOTMHU. 3aKOHBI M IPUHLHUIIBI
skosioruu. Ilotoku sHeprum u BemecTsa B 3kocucteMax. OCHOBHbIE OMOT€OXUMHUYECKHE IUKIIbI
(kpyroBopoTsI BemiecTB). L{IUKIMYHOCTE TIpoIieccoB B Orochepe U yCTOHIMBOCTb.
1.2 Hapononacenenue. YenoBeuecTBo Kak 9acTh Onochepsl. Jlemorpadudeckne mpooieMsr
JluHamuKa 4YenoBeYEeCKOW MOMYISALUU, POXKIAEMOCTh, CMEPTHOCTh, BO3pAacTHas CTPYKTYpa.
[IpobnemMbl  COBPEeMEHHOTO dTama pPoOCcTa YHCICHHOCTH HaceleHus. | eorpaduyeckoe
pacnpezenenue HaceneHus. PerynupoBanre HapogOHACEIEHUS.
Moayasb 2. Ctpoenue u coctaB reocdep 3emun. OCHOBHBIE (U3UKO-XHMHUYECKHE TPOIECCHI,
pOTEKaroIIue B reocdepax
2.1 Atrmocdepa 3emin
Ctpoenue atmochepsl, posib (POTOXUMUUECKUX PEeaKIiil B JOPMUPOBAHUH COCTaBa aTMOCHEPHI.
[MapaukoBeii  3ddext. IlapHukoBble ra3zel B arMmocdepe. Kimmarndeckue mMOCIeACTBUS
AHTPOIOTEHHOU JESITebHOCTH.
Pacnipenenenne koHIeHTpauu 030Ha B atMocdepe. O30HOBBIN cinoi. [IpupoaHbIil UK 030HA.
CoBpeMEHHOE COCTOSTHHE 030HOBOTrO ciios. IlocnencTBus paspylieHusi 030HOBOTO CJIOA 3eMIIU
JUIs yesioBeka U ouocdeps! B 1esioM. CtpaTocepHblil 030H U TPOTOCHEPHBINA 030H: CXOJCTBO U
paznuuus. MexXIyHapoJHOE COTPYAHMYECTBO B O0JIACTH OrpaHMYEHUE TMPOU3BOJACTBA U
MCIIOJIb30BaHUs 030HOPA3PYIIAIOIINX BEIECTB. MOHpEaIbCKUN IPOTOKOI.
KucnotHbie 10X a1 1 MpoIiecChl OKUCIIEHUS MpuMecei B Tpornochepe. POTOXUMUYECKHIA CMOT.
2.2. T'uapocdepa 3emnu
Bunast Bog nHa 3emie. IIpecusie Boawl. ['maponornyeckuii muki. ['moGambHbIE YKOJIOTHYECKHE
npobneMsl ruapocdepsl. [TaBHbIE KATUOHBI U AHHOHBI MPUPOJHBIX BOJ. KUCIOTHO-OCHOBHOE
paBHOBECHE B MPUPOAHBIX Bojax. [l{emounocTs npupoaHbix BoA. OCHOBHBIC TPUYHMHBI, STAIbI U
MOCJIE/ICTBUSl  3aKUCIEHUS  MPUPOJHBIX  BOAOEMOB. OKHUCIUTEIHbHO-BOCCTAHOBUTEIIbHbBIC
npouecchl B MPUPOAHBIX BogoeMax. CrpaTudukanus HOpUpPOIHBIX BogoeMoB. [Iporeccel
a¢Tpodukanyu BogoeMoB. [IpudnHbI ¥ MOCIEACTBUS.
2.3. Jlutocepa 3emnu
3emuas kopa. [louBa. Ctpoenue mouBeHHOTo cnos. CoctaB mouB. OpraHu4eckue BELIECTBA B
nouBe. Ponb JKMBBIX OpraHu3MoB B ()OPMHUPOBAHMM MOYBEHHOI'O CJIOs. TsKenble MeTalljibl B
nouse. Jlerpanamus noys. Bognas u BeTpoBasi 3po3us MOYB.
Mopayab 3. AHTpONOreHHOE BO3/CICTBHE Ha OKPYXAIOUIYI0 Cpeay U pPaldOHAIbHOE
MPUPOJIOTIOIH30BAHUE
3.1. Ilpupomuasie pecypcesl. [loHsTHe 00 0TX0OAaX MPOU3BOICTBA M MOTPEOICHHs. MalToOTXOIHbIC
1 6€30TX0/JHbIEC IPOU3BOCTBA.
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3.2 TloHaTHe O TUIAHETAPHBIX TPaHUIAX. AHTPOINOTCHHBIE BO3MYIICHHS OMOT€OXMMHYECKUX
UKJIOB a30Ta U Gochopa. OCHOBHBIE MPUHIIUTIBI 3€TICHOU XUMHUH.

Mopyasb 4. YcToliunBoe pa3BUTHE

[Tonsitue 06 ycToWumBOM pa3BUTHU. VcTOpusi CTaHOBIEHUS MOHATUSA. BKiiajg oTedecTBEHHBIX
yuenbix. llenmu ycroitunBoro pazsutuss OOH. MexayHapoaHoe COTPYIHHUYECTBO B 00JaCTH
YCTOWUYMBOro pa3BuTus. IIpoMbIUIEHHAss S5KOJIOTMS M 3€JeHas XMMHS KaKk HHCTPYMEHT
o0ecrnevyeHns yCTOMYMBOTO Pa3BUTHS. DKOJIOTHUECKAs ATHKA.

4. O0beM JUCHUNJIMHBI H BHAbI Y4e0HO0Il padoThl

Br1 yueGHOi paboTh B 3aueTHEBIX B actp. B akanewm.
eIMHUIIaX yacax yacax
O01asi Tpy10€eMKOCTh T CHUILIHHBI 110 3,0 81 108
Y4eOHOMY IIAHY
AYAUTOpPHBIE 3aHATHS: 0,9 24,3 32
Jlexruu (JIek) 0,45 12,15 16
[TpakTnueckue 3anstus (I113) 0,45 12,15 16
CamocrositesbHas padora (CP): 2,1 56,7 76
CamocTosiTenbHbIe paOOTHI C 3aJaHUSIMU 0,8 21,6 28
ITonroroBka K KOHTPOJIBLHBIM paboTaM 0,65 17,55 24
Jlpyrue BUIbpl CaMOCTOSITENBHON pabOThI 0,65 17,55 24
Bua xkoHTpoOJIs: 3a4er - -

AHHOTanus padoyeil MPOrpaMMbl U CHUNITHHBI
«Du3nyecKas JIEKTPOHUKA U 3JIeKTpoHHbIe npudops» (b1.B.0O/1.8)

1. Heab AUCHMIVIMHBI — U3YYEHHUE JIEKTPOHHBIX MPOIECCOB B TBEPBIX TEJAX, a TaK Ke
B BaKyyMe, ra3ax, Ha IpaHuIlax paszjielia cpe/l ¥ MPUHIUIIOB MOCTPOEHUS U PaOOTHI AIEKTPOHHBIX
npuOOpOB Pa3IUYHOTO HA3HAYCHHUS. DJTO OJIHA W3 OCHOBHBIX TEOPETUYECCKUX JIUCIUTLINH
CHenuanbHOCTH, H00 0e3 3HaHMH (U3MKH MPOIIECCOB B MPUOOPaX HEBO3ZMOKHBI CO3HATENIbHBIE U
s deKTHBHBIE TOIXOABl K pa3padOTKe W OpraHU3allMd TEXHOJOTHH B cdepe MPOU3BOJCTBA
W3JIeJIUI IIEKTPOHHOM TEXHUKHU.

OcHoBHBIE 3a/1a4H - (POPMHUPOBAHUE U CTYJACHTOB IIETOCTHON KapTHHBI AIEKTPUISCKUX H
ONTHUYECKUX SBJICHUN, UX B3aUMOCBS3U CO CTPYKTYpPOW M COCTABOM MAaTEpPUATIOB JIEKTPOHHOMH
TEXHHUKHU, (OPMUPOBAHHME IIUPOKOTO TMPEACTABICHUS O MPUHIUNAX PaOdOThl COBPEMEHHBIX
puOOPOB AJIEKTPOHUKH, KBAHTOBOM 3JIEKTPOHUKU U (POTOHUKH,

2. B pe3ysibTaTe 0CBOEHUs AUCHUILIMHBI CTY/I€HT J10JI3KeH

3namy:

- OCHOBBI COBPEMEHHBIX TEOPUI ANEKTPOHHBIX U ONTUYECKUX IPOLIECCOB.

- UCTOPHIO, COBPEMEHHOE COCTOSIHUE W IEPCIIEKTHBBI Pa3BUTHS JJEKTPOHUKH, a TAKKE
MaTepHaJIOB U U3JEIIUN SJIEKTPOHHON TEXHUKH;

- YCTpPOWMCTBO, TPHUHIMUII PabOThl, (YHKIHOHAIHHBIE BO3MOXKHOCTH W 00JacTH
MPUMEHEHHUS OCHOBHBIX MIPEICTABUTENEH pa3HBIX KJIACCOB JIEKTPOHHBIX IPUOOPOB.

Ymemy:

- paccuuTaTh OCHOBHBIE MTApaMETPhI MOIYITPOBOIHUKOB U P-N MEPEXOA0B.

- OTIPE/ICNIATh OCHOBHBIE MTAPAMETPhl CBETOM3TYUAIOIIUX MAaTEPHAIIOB U YCTPOMCTB.

- UCMOJb30BaTh CTAHAAPTHYIO TEPMHUHOJIOTHIO, OMpeesieHus, 0003HaYeHHs] U €AMHUILIBI
(bU3HYECKUX BEJIMYMH B DJICKTPOHHKE;

Braoemn:

- METOJaMH HW3MEpPEHHUs TapaMeTPOB W XapaKTePUCTHK 3JIEKTPOHHBIX MPHOOPOB,
OIICHOYHBIX PACYETOB OCHOBHBIX AKCIUTYyaTallMOHHBIX XapaKTEPUCTHK.

3. Kparkoe conepxxaHue IMCUUILTUHBI

Bsenenwe.
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ITpenmer u obsacTh MccneaoBaHnil Kypca Ou3nueckon MeKTpoHUKHU. TeMbl Kypca.

1. DnemMeHThbI 30HHOI TEOpPUH TBEPABIX TEN

OO6pa3oBanue 30H. 30HHBIE CXEMBI NMPOBOJAHUKOB, MOJYIIPOBOJAHUKOB M AHAJICKTPUKOB.
Craructrka paBHOBECHBIX HOocUTenel Toka. YpoBeHb @epmu. KoHueHTpanus HocuTene Toka B
COOCTBEHHOM IOJIYyIIPOBOAHUKE. lIpuMecHble ypOBHH B KpUCTajule. 3aBUCUMOCTH IOJIOKEHUS
ypoBHsI PepmMu OT KOHILIEHTPALIMM IpHUMECE M OT Temmeparypbl. HepaBHOBECHBbIE HOCHUTENTH
3apsila B TOJNYNPOBOJHHMKE. PaccessHuMe SHEpruM Ha TEIUIOBBIX KOJEOAHMSAX PEIIeTKH, Ha
3apsOKEHHBIX  JeexTax, Ha HEUTpalbHbIX JnedekTtax. JIBukeHuWe HOcUTeNned 3apsja.
[onsuxuocts. Auddysus u qpeiid. Mckaxenue 308 BOIU3M NOBEPXHOCTH MOIYIIPOBOAHUKA.

2. DNEeKTpUYECKUE NEPEXOIBI.

OO6paszoBanue p-n nepexoga. CBoHCTBa p-n mepexona, MpsAMOW U OOpaTHBIA TOKU p-N
nepexoja. MeXaHu3Mbl Mpo0Oosi p-n  Mepexojaa: JIABUHHBIM, TYHHEIbHBIH, TEIUIOBOM.
Bonbramnepnast xapaktepuctuka. bapbepHas u  1ud¢y3uMoHHAas EMKOCTh 3JEKTPOHHO-
IeIpouHoro nepexosa. Ilepexoansie mpoueccsl B p-n nepexojax. M30oTunHele 1 aHU30TUIIHBIC
rereponepexoabl. Kpatkuii 0030p MeTomoB co3gaHus p-n  nepexona. Omuueckue u
BBIIPSAMIISIONINE KOHTAKTBHI.

3. IlonynpoBOJHUKOBBIE TPUOOPHI

be3 p-n nepexoaa (pe3sucTopsl, GOTOPEIUCTOPHI, TEPMOPE3UCTOPHI, MPOCTEUIITNE TATIUUKU
Xomna, Bapuctopsl). C 1 p-n nepexoaom (a1oabl, GOTOINO/IbI, TYHHEIbHbIE AUO/AbI, BApUKAIIbI,
CTaOUIIUTPOHBI, CBETO/INO/IbI, CBETOJIMO/IbI C F€TEPONEepeX0aaMt, COIHEUHbIe 3neMeHThl). C 2 p-
n nepexojamu (OUMONpHBIE TPAH3UCTOPBI, MOJIEBbIE TPAH3UCTOPHI, poToTpanzuctopsl). C 3 p-n
nepexogaMu (Tupuctopbl, Qororupuctopsl). C OosbmuMm uuciaoM p-n nepexonos (I13C-
MaTpUIIbI, UHTETPaIbHBIE CXEMBI (KJIacCU(pUKaIus, Mpeaesbl UHTErpalun), 1eMeHTsl [1enbThe).

4. ONEeKTpOHHBbIE  SABJIEHUS,  OOYCIOBJIGHHBIE  CBSI3aHHBIMM  3JIEKTPOHAMMU:
JusnexTpuueckue Marepuanbl: BHAbl NOJIIpU3allMd B TBEpAOM Teiie. CerHeTorNeKTPUKH,
CETHETO3JIECTUKH, JJEKTPOCTPUKIIMOHHBIE MaTepUallbl, IbE30IEKTPUKH, IHPOIIEKTPUKH.
MarauTHble MaTepuasibl: Napa- U JAUMaMarHeTHkH, geppo-, dbeppu -, U aHTUDEPPOMATrHETUKH.
MarHuTOMSATKHE W  MarHUTOTBEpAbIC MaTepualibl, MAarHuUTHAas 3aluch HH(GOPMAIHH.
CBEpXIPOBOJHMKU: SIBJICHUE CBEPXIPOBOAUMOCTH, 3 dekT Mericcuepa, abdext [xo3edcona,
ceepxnposogHuku [ u Il pona.

5. DIIEKTPOHHBIE TIPOIIECCHI B Ta3aX U MPUOOPHI HA UX OCHOBE

Bujel anekTpoHHON 3MHCCHU (TEPMO3JIEKTPOHHASL AIMHUCCHS, aBTOIJIEKTPOHHAS 3MUCCHUS,
(bOTORNIEKTPOHHAS SMUCCHUS, BTOPUYHAS AJIEKTPOHHAs dMuccus). Monuzauusa u Bo30yxXeHue B
razax. OJEKTpUYECKUE pa3psaabl B Ta3ax (TJICIOLMN, AYroBOW, KOPOHHBIM, HCKPOBOM,
BBICOKOYACTOTHBIE pa3psibl). ['a3opaspsaHble U TIOMUHECHIEHTHBIE 1aMIibl. @DY. DieKTpoHHO-
OTNITHYECKHE TTpeoOpa3oBaTey.

6. Hauanbubie cBeenus no rexuuke CBY

Ocobennoctn  CBUY-gmanazona. MopaudunupoBanue  KojeOaTeIbHOTO  KOHTYpA.
KoakcuaneHplii 1 00beMHBIH  pe3oHarophl. [loHsATHE pachpeneneHHbIX IapaMeTpoB.
CornacoBanHas Harpy3ka. Koporko3amknyTelil muieitd. Koadduumentst Oerymieit Boanst (KbEB)
u crostueit BomHbl (KCB). BonnoBon. OtpakaTenbHbI M TIPOJICTHBIM KIUCTpoOHBL. Jlammna
Oeryieit BosiHbl. Jlamna oOpaTHON BOJIHBI. MarHeTpoH.

7. JIroMUHECLICHIUSA

PekoMOMHaMOHHAs W BHYTPHUIEHTPOBAs JIIOMUHECIEHIMs. Pe30HaHCHBIM MeXxaHU3M
nepenaun Bo3OyxaeHus. Bzaumoneiictsue mynprumnoneil. O6mMeHHoe B3aumoeiicTeue. LIeHTpsl
pexoMOuHanMu. Mojgenu wu3my4yarenbHON pexkomMOuHanmu. KuHeTWka BHYTPHIIEHTPOBOW U
PEKOMOMHAIIMOHHOM JIFOMHHECHIEHIIMH. TyIlleHre JTIOMIUHECIICHIINH.

8. Jlazepnl

CrioHTanHble U BBIHYXIEHHBbIE Tepexonbl. Koapdunumentsl OitHmreiina. MuBepcHas
3aceneHHocTh. OCHOBHBIC yacTH Jlazepa. Kiaccudukanms nazepos. TBepaoTenbHbIE J1azepsl (Ha
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NEPEXO0/IHbIX aKTUBaTopax, Ha P3D akTuBaropax, Ha LEHTPAaX OKPACKH, MOJYNPOBOJHUKOBBIE
na3zepsl). Jlazepsl Ha kpacuTensix. ['a3oBble nazepsl. [Ipumenenue nazepos.

9. PacipocTpaHeHue U31y4eHUs B CpeJie.

[TokazaTenu npenomnenus. Otpaxenue cera. BonokonHslid cBeToBO. Buabl paccesnus
u3nydeHus: PaneeBckoe paccesHue, paccesHue Mu, KOMOMHAIIMOHHOE paccesHue, paccesHue
Mannensmrama-bpunmtoona. MaTepdepennns. MHOrocioiHble AUAICKTPUUECKHE 3epKalia U
HOJIyTIPO3payHble MaTEpUaIIbL.

10. HoBble HampaBieHUsl B 2JIEKTPOHUKE

@®oToHUKA, ONTORJEKTpOHMUKA. I[IpobieMbl M mpeaesnbl KPEeMHUEBOW HIEKTPOHHKH.
Hanoanexktponnka. CHUHTPOHHKA.

4. O0beM y4eOHOH JUCHHUILINHBI

BCEI'O 6 cemecTp 7 cemectp
Bunp! yueOnoii
paboTsI B B B B B B
3aYCTHBIX | aKaJeM. | 3aYeTHBIX | aKaJeM. | 3aUETHBIX | aKaJeM.
CIMHUIIAX | 4Yacax | eIMHUIAX | dYacax | eQWHMIAX | Yacax
Oo0masn
TPYROEMICOCTE 8 288 4 144 4 144
AUCHHILTHHBI 1O
y4eOHOMY IJIaHy
AyIHTOpHbIE 35 112 2 64 15 48
3aHATHS:
Jlexmum (Jlek) 1,5 48 0,5 16 1 32
[IpakTrnueckue
sansTus (I13) 0.5 16 0.5 16 ] ]
JlaGopaTtopHubie
paots: (JIP) 1,5 48 1 32 0,5 16
CamocrosiTe/ibHasA
paGora (CP): 3,5 140 2 80 1,5 60
Bua xourpoJs: 3a4er ¢ 36
1 36 - . 1
OLIEHKOH IK3aMeH

AHHOTanus padoyeil NPOrpaMmMbl AUCHUIITHHBI
«HauveprarenbHas reomerpus» (b1.B.O/1.9)

1. lean qUCHUMIHHBI:

dopMupoBaHne u pa3BuTHe KomreTreHunid B cootrBeTcTBUM ¢ DI'OC BIIO wu
00pa3oBaTeNbHON MPOrpaMMOii, MPUOOPETEHUE CTYJCHTaMH 3HAHUM B 00JIACTH HayepTaTeIbHON
reOMETpUM W MH)XEHEPHOH TpaduKu, OCBOEHHE OCHOBHBIX IOJIOXKEHHH pa3paboTKu
IPOEKIIMOHHBIX ~ YEPTeXEHW, NPHUMEHAEMbIX B  HMHKEHEPHONM  IIPaKTUKE,  pa3BUTHE
IPOCTPAHCTBEHHBIX NPEICTABICHUN, HEOOXOAUMBIX B KOHCTPYKTOPCKOM paboTe.

2. PesynibTaThl 00y4eHUsI 10 M COHILIMHE:

- CIIOCOOHOCTh K CaMOPa3BUTHUIO, TOBBILIIEHUIO CBOEH KBaJIM(UKAIIMM MacTEPCTBA
(OK-6);

- CIIOCOOHOCTH MCIOJIb30BAaTh OCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILINH
npoecCHOHATIBHON  AEATENbHOCTH, NPUMEHSITh METOJAbl MAaTEeMaTHYECKOro aHajau3a M|
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccnenoBanus (OK-10);

- CHOCOOHOCTh MCI0JIb30BaTh MPUKIIAJAHbIE TPOrPaMMHBIE CPEJICTBA NP PEILIEHUH
PAKTUYECKUX 3a7a4 Mpo(ecCuOHaAbHON 1eATEeNbHOCTH, METOAbl CTAHIAPTHBIX UCIIBITAHUN IO
OIpeieNIeHUI0 (PU3MKO-MEXaHMUECKUX CBOMCTB M TEXHOJOIMUYECKUX MOKa3aTeseil MaTepranoB U
TFOTOBBIX MAIUIMHOCTPOUTENbHBIX U3JEJIUNA, CTaHJApTHbIE METOJbl HMX MPOEKTUPOBAHUS,
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POTrpPeCcCUBHBIC METO IbI dKcIuTyaTanuu u3aenuii (ITK-3);

- CIIOCOOHOCTh TPHUHHUMATH Yy4YacTHE B pa3pabOTKe CPEICTB TEXHOJIOTHYECKOTO
OCHAII[CHUS] MAIIIMHOCTPOUTENBHBIX pon3BoacTB ([TK-9);

- CIIOCOOHOCTH HCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTUU MpPU
NPOCKTHUPOBAHUN MAITHHOCTPOUTENIbHBIX U3ieuu, npou3Boacts (ITK-11);

- CIIOCOOHOCTh  pa3palaThiBaTh (HAa OCHOBE JEUCTBYIOIIMX  CTaHAApTOB)
TEXHUUYECKYIO JOKYMEHTAIUIO (B 3JEKTPOHHOM BHJE) AJI PETJIAMEHTHOIO AKCIUTyaTallMOHHOTO
00CITy’)KUBaHHS CPEJICTB M CUCTEM MAIIHHOCTPOUTEIbHBIX Tpou3BoacTB (ITK-13);

- CIOCOOHOCTh ~ pa3pabarhiBaTh  MPOEKTHYIO W pabouyr0  TEXHUYECKYIO
JOKYMEHTAIMI0 MAaIIMHOCTPOUTEIbHBIX MPOU3BOJACTB, OPOPMISTH 3aKOHUYEHHBIE IMPOEKTHO-
KoHCcTpykTOpcKkue padoTsl (ITK-14);

- CIIOCOOHOCTh y4acTBOBATh B MEPOINPHUATUSAX IO KOHTPOJIO COOTBETCTBUS
pa3pabaTbiBaéMbIX IPOEKTOB M TEXHUYECKOW JOKYMEHTALMHU ACUCTBYIOLUIMM CTaHAApPTaM,
TEXHHUYECKUM YCIIOBUSM M JAPYI'UM HOpMATUBHBIM qokymeHTaM (ITK-15).

B pesynbrate oOyuenust mo aucuuiuinHe «HauepraTenbHas reoMeTpHst U MHXKEHEepHas
rpadukay CTyJEHT JIOJIKEH:

3HaTh: OCHOBHBIE 3aKOHBl T'€OMETPUYECKOr0 (OPMHUPOBAHUSA, MOCTPOCHUS H
B3aMMHOI'0 IIEpeCceYeHUs MOIeNIel MIIOCKOCTH U MPOCTPAHCTBA, HEOOXOAUMBIE JUISl BHITTOJIHEHUS
U YTEHHUS YEPTEKEN KOHCTPYKLUH, pEelICHUE MMO3ULNOHHBIX, METPUYECKHUX 3a]a4, BBIIIOJHEHUE
pa3BepTOK  IMOBEPXHOCTEH;  MPEHMYIIECTBa  TpagHuuecKkoro  crmocoda  MpeACcTaBICHHUS
uHbopMaluu; rpadpudeckue Gopmbl, TPaMMATHKY

YMETb: BOCIIPUHUMATh ONTHMAJIbHOE COOTHOIIEHUE YacTel M I1IeJIOr0 Ha OCHOBE
rpadguyecKkux Mojenel, MPaKTUYEeCKH pealu3yeMblX B BUIE YepTeX el KOHKPETHBIX
IPOCTPAHCTBEHHBIX 0OBEKTOB; UCIIOIB30BATH UEPTEK, TEXHUIECKUN PUCYHOK IS Tpa)nIeckoro
MPEACTABICHNUS] TEXHUYECKUX pPElIeHM; ncnonb3oBaTh cranaaptel ECKJI, KOHCTpyKTOpCKYIO
JOKYMEHTAlMI0  (Y4epTEXHYI0O M  TEKCTOBYI0) B  IPOM3BOACTBEHHOM, IPOEKTHOH M
HCCJIeIOBATENhCKOM paboTax;

BJIQJICTh: OCHOBHBIMH TIOHSTHSIMH, CBA3aHHBIMHU C TPah)UIECKUM MPEICTaBICHUEM
uHbopMaluu rpa@UuecKUMHU CHOCOOAMU pELIEHUS METPHUYECKHUX 3a/ad MPOCTPAHCTBEHHBIX
00BEKTOB Ha YepTek ax, METOJaMHU IPOCIUPOBAHUS U M300PAKEHHS MPOCTPAHCTBEHHBIX (HOpM
Ha IJIOCKOCTH MPOEKIIHH.

3. CTpyKkTypa QM CHUIITHHBI

[Ipenmer HauepraTenbHOU reomeTpuu. Buabl npoeunpoBanus. KOMIUIEKCHBIA 4YepTex
TOYKM Ha 2 M 3 IUIOCKOCTH NpoeKuui. CBSA3b CUCTEMBI IJIOCKOCTEN MPOEKIUN ¢ CHUCTEMOMU
IPSIMOYTOJIBHBIX KOOpauHaT. KoMIIIeKCHBIN yepTex npsaMoi. IIpsimble U MIIOCKOCTH, YaCTHOTO
noJyiokeHus. OnpeseneHne HaTypaJibHOM BETUYMHBI OTpe3ka. B3aumonpuHaie;kHOCTh TOYKU U
npsiMoil. ['maBHbIe JTMHUM MIIOCKOCTU. B3aummHoe pacnoiiokeHue NByX NpsaMbix. OnpeneneHue
BUJMMOCTH Ha KOMILJIEKCHOM uepTeke. B3auMHoe pacroyiokeHue mpsiMoil M IUNIOCKOCTH, JIBYX
iockocTel. lleprnenauKynsapHOCTE MPSMOM M IUIOCKOCTH, JIBYX HPSAMBIX, ABYX IUIOCKOCTEM.
CrniocoOb1 mpeoOpa3oBaHusl KOMIUIEKCHOTO YepTexxa. Crioco0 BpalleHUs BOKPYT MPOELUPYIOLIUX
npssMbeIx. Croco0 BpaieHUst BOKpYr HpsMoil ypoBHs. IlnockomapanienbHoe nepeMerieHue.
Cnoco0 3amensl miockocTed mnpoekiuil. OCHOBHBIE 3a/ayd, pellaeMble CIIOCOOOM 3aMEHbI
iockocteit npoexkuuid. Kpusble nuaum u noBepxHocty. OOpa3oBaHue, 3ajaHle U U300pakeHue
noBepxHocTed. [loBepxHOocTH BpalieHusi: KoHyc, cdepa, muinHAp, Top. Ilepeceuenue
MOBEPXHOCTU C IUIOocKOCThIO. [lepeceuenne mnoBepxHocTH ¢ suHuUed. Ilepeceuenue
noBepxHocred. Merox cexkymmx —miockocred. Ilepecedenme moBepxHocTen.  Merton
KOHIEHTpUYeckux cdep. Meton KoHIEeHTpuueckux cdep. Meroa sKcCueHTpuueckux cdep.
AKCOHOMETPUYECKHE MTPOEKIIUH.

Mecto mucnuniauabl B cTtpykrype OOII
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Nzyuenne kypca «HauepraTenmbHash reoMeTpus» OasupyeTcss Ha 3HAHUSX CTYICHTOB,
HOJYYEHHBIX MPU U3YYEHUU JUCIMILIMH TaKuX Kak, «MaTeMaTuka.

OTOT KypC ABISIETCS OCHOBOM ISl OCJIEAYIOIIET0 U3Yy4eHHs 00IIenpodecCHOHaIbHbIX U
CHELUANbHbIX JAUCUUIUIMH 10 KOHCTPYHPOBAaHHUIO PA3IMYHBIX COOPYXKEHHUH, MEXaHU3MOB U
MaIliH.

HauepratenbHas reomerpust U 00ecleunBaeT CTyAE€HTa HEOOXOIUMBIM MHHHMMaIbHbBIM
00beMOM (yHJAMEHTAIBHBIX WHXEHEPHO-TEOMETPUUECKUX 3HAHUM, Ha 0a3e KOTOPBIX Oynymuit
0akanaBp M AMIJIOMHUPOBAHHBIM CHEIMAIMCT CMOXKET YCIEIIHO M3Yy4aTb CONPOMAT, TEOPHIO
MaIlliH ¥ MEXaHU3MOB, JIETaIM MAIIMH U OCHOBBI KOHCTPYHPOBAHUS U IPYrHe KOHCTPYKTOPCKO-
TEXHOJIOTUYECKHE W CIEUAIbHBIC JUCIHUILIMHBI, a TAaK)KEe OBJIAJCBATh HOBHIMU 3HAHHUSIMHU B
00J1aCTH KOMIIBIOTEPHOU TpapuKH U Ap.

4. O0beM AMCUMILIMHBI M BUABI YU4eOHOil padoThl.

Bun yue6HO# paboThI 3au.en. — 3
Bcero yvacos B 1
ceMecTpe
OO011ast TPyA0EMKOCTh IUCIUIIIIMHbI 144
AyIUTOPHBIC 3aHATHUS: 48
Jlexmun 16
[TpakTHueckue 3aHATHS 24
JlaboparopHbie pabOTHI 8
CamocrosiTenpHas padoTa: 96
Pacuetno-rpaduueckue paboTsl 34
IToaroroBka K KOHTPOJIBHBIM paboTaM 20
Jlpyrue BUIbI CaMOCTOSTEILHON pabOThI 20
ITonroroBka K 3a4eTy ¢ OLEHKON 12
Buz uroroporo KoHTpOIIs 3ader ¢ OIIEHKOM

AHHOTaUUs padoyeil MPOrpaMMbl JUCUUILIIHHBI
«MartepuaJjioBeenue u 3ammra ot koppo3uun» (b1.B.O/1.10)

1. Ieab aMCHMIJIMHBI: TPUOOPETEHUE CTYAEHTAMU 3HAHHUM, HEOOXOOUMBIX ISt
CaMOCTOSITEJIFHOTO PEIIEHUs] BOIIPOCOB, CBA3AHHBIX C BHIOOPOM MaTepuasioB 00OpYJOBAaHUS U
KOHCTPYKIUH XMMHUKO-TEXHOJOTHYECKHUX MPOILIECCOB C YUETOM YCIOBHUI AKCIUTyaTalllH, a TaKxkKe
9KOHOMHYECKUX U IKOJOTMYECKUX (PaKTOPOB.

3amavell MUCIHUIUIMHBI SIBISIOTCS TMOJy4eHHEe HMHGOpMAalUU O (PU3NYECKOW CYIIHOCTH
SBJICHUM, TMPOUCXOMALIMX B MaTepuanax, YCTAHOBJICHHE 3aBUCUMOCTH MEXIY COCTaBOM,
CTPOCHHEM M CBOWCTBAMU MaTEpUaJIOB, U3YUYCHHE TEOPUM U IMPAKTUKU Pa3IMUHBIX CIHOCOOOB
YIIPOYHEHHUsI MaTepuasoB. M3yueHne mMaTepuanoB 3JEKTPOHHONW TEXHUKU U HAHOIJIEKTPOHMKH,
OCHOBHBIX TPYIIT METAIUTMYECKUX W HEMETALNTMYECKUX MAaTepUalioB, MX CBOWCTB W OOJaCTei
PUMEHEHUSI.

2. B pe3yabTare u3y4eHus THCHHUIJIMHBI CTYEHT A0JI:KeH:

Oénaoams cnenyrommmu npodeccuonansubivu (1K) komneTeHmusMu:

- CTIOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHYECKUE PEIICHUs Tpu pa3paboTke
TEXHOJOTHYECKHUX MPOIECCOB, BBHIOMPATh TEXHHUUYECKHE CPEACTBA M TEXHOJIOTHU C Y4EeTOM
9KOJIOTMYECKUX nocieaAcTBrid ux npumeHenus ([1K-4);

- CIIOCOOHOCTBIO MPOBOJUTH aHANU3 ChIPbsl, MATEPUAIIOB U TOTOBOM MPOAYKIIUH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3a ([1K-10);

- TOTOBHOCTBIO TPOBOJUTH CTAHJAPTHBIE U CEPTU(DUKAIMOHHBIE HWCIBITAHUS
MaTepualioB, U3/eNni 1 TexHoornueckux mnporeccos ([IK-17);

- TOTOBHOCTBIO ~ HUCIOJB30BaTh 3HAHME CBOWCTB XHMHUYECKHUX  DIIEMEHTOB,
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COEIMHEHUII M MaTepuaJioB Ha UX OCHOBE JUIsl peLeHUs 3aJad IMpoQeccHOHAIbHON
nesreapaocTH (ITK-18).

3uamo:

- KJIJacCU(DMKALIUIO, CTPYKTYPY, COCTaB U CBOMCTBA MaTEpUAJIOB;

- MapKUPOBKY MaTEPUAJIOB 110 POCCUMCKUM CTaHapTaMm;

- OCHOBHBIE KOHCTPYKIMOHHBIE U (DYHKIIMOHAJIbHBIE MaTepHajbl, IPUMEHSAEMbIE B XUMHUUECKON
TEXHOJIOTUM U XMMHUYECKOM alapaToCTPOECHUN;

Ymemos:

- palnMoHaNbHO MOJ00PaTh KOHCTPYKLIMOHHBIH  MaTepHal A XHUMHKO-TEXHOJIOTHYECKOTO
mporecca (peakropa, ammapara, MallWHbI) C Y4€TOM METOJOB 3allUThl OT BO3MOKHOTO
BO3/ICICTBUS TEXHOJOTUUYECKOW CPEIBI;

Bnaoemu:

- METOJIaMH OIIPE/EIEHUS CBOWCTB MAaTEPUAJIOB;

- JIaHHBIMM  JUI1 TPUHSATUS KOHKPETHBIX TEXHMYECKHUX pEIIeHUH mpu pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB € TOUKH 3PEHHs] TEXHUKO-?KOHOMUYECKOH 3(h(heKTHBHOCTH.

3. Kpartkoe cogep:xaHue TUCHHUILTHHBI

1. Beenenue.

MartepuanoBeieHue Kak Hayka: LEId, 33Jadyd W 3HayeHue AUCUUIUIMHBL OOiue
TpeOOBaHUs, MPEeABABIsIEMblEe K MaTepUaiaM B 3aBUCHUMOCTH OT YCJIOBUH HCHOJIb30BAHUS WU
JKcITyaTanuu. Pa3Butue Hayku o marepuanax. Pojib pyCCKHMX YYEHBIX B pPa3BUTHM HayKH.
JlocTikeHust B 00JIaCTH CO3/1aHUsI HOBBIX MaTe€pHajoB, UX NMPUMEHEHHs. 3HaUeHHe MaTepuanoB
B Pa3BUTUU XUMUKO-TEXHOJOTHYECKUX ITPOLIECCOB U 00ECIIEUEHUH UX 0€30I1aCHOCTH.

2. OCHOBHBIE TOHATHS O CTPOECHUH, CTPYKTyp€ M CBOMCTBaX MarepuanoB. MeTojbl
U3YYEHUS CTPYKTYphI U CBOMCTB MaT€pHaJIOB.

Crpoenne marepuanoB. OCHOBHbIE THIbI KPUCTANIMYECKUX pemeTok. Kiaccuduxanms
KPUCTAJJIOB IO THUIAM CBS3M. AHM30TPOIUS CBONCTB KpHUCTAUIOB. CTpOEHHME peabHbIX
KpHucTaioB. JleeKTsl peanbHbIX KPUCTAIOB U UX BJIMSHUE Ha CBOMCTBA METAJIJIOB U CIUIABOB.
CpoiictBa gucnokauuil. Kpucramnuzanus weramioB u  cmaBoB.  CaMonpou3BOJIbHAs
kpuctam3auus.  HecamompousBonbHas — kpuctaumsauusa.  AMopdHble  MaTepualbl.
Hanomarepuainbl. AjioTponudeckue npeBpaiieHus MeTamioB. CTpyKTypa HEMETAUIMUECKUX
MaTtepranoB. CTpoeHHE OJUMEPOB, CTEKIIA, KEPAMUKH.

Marepuansl 5JIEKTPOHHON TEXHHKM W HAHOZJEKTPOHHMKHM. Marepuanasl ¢ OCOOBIMH
JNEKTPUYECKUMU CBOUCTBAMH.

CaoiictBa MmatepuainoB. [lokazarenu cBoiicTB. Kinaccugukamnus cBoicTB. MexaHndeckue,
duznyeckne, XUMUYECKUE, DKCIUTyaTallUOHHbIE W TEXHOJOTMYECKHE CBOMCTBAa MaTepUasoB.
[Tokazarenn MeXaHMYECKHX CBOMCTB, ONpeJeNseMble IPU CTaTHUYECKUX HCIBITAHUSIX Ha
pacTsbkeHne W M3rub. MeToapl  ompeneneHuss TBepAOCTH  MaTtepuasioB. [lokazatenu
MEXaHUYECKUX CBOMCTB, OIpe/iesieMble IPU JIUHAMUYECKUX U HUKINYECKUX UCTIBITAHUSX.

3. ®U3UKO-XUMHUUYECKNE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI TeopuH CIIaBOB. J[MarpaMMbl COCTOSHUS CILIaBOB. TepMUHBI U OIpe/eIeHHS.
JlnarpamMmpl — «COCTaB-CBONCTBO». Da30BbIil COCTAB CILIABOB. 3aBUCUMOCTb MEKIY CBONCTBAMH
CIUIABOB M TUIIOM auarpammsbl coctosiaus. [Ipasuio H.C. Kypnakoga.

4. Metannuieckue MaTepualbl.

Kenezo u cnnasvl na eco ocnose. Cmanu u 4y2yHul.

XKenesoyrnepogucteie cruiasbl. CTPYKTYypbl CIUIABOB JKE€I€30-yriepof. Jluarpammel
COCTOSIHUS KeJe30-1IeMEHTUT. KOMITOHEHTHI, (a3bl U CTPYKTYPHBIE COCTABISIONINE CTANCH H
OCJIBIX YYyTYHOB.

KoHcTpyKLIMOHHBIE METaNINYECKUE MaTepUalbl. YTIEPOAUCTHIE U JIETHPOBAHHBIE CTAIIH.
Knaccudukanus craneif, onpeneneHne MOHATHS KadecTBa cTanu (TpeOOBaHMS K KadyecTBY).
BnusiHue yrieposia v MOCTOSHHBIX (TEXHOJIOIMUYECKHX) NMPUMECE Ha KaueCTBO CTaJId, METOIbI
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yIydlleHUs] KayecTBa CTaju (IOBBILIEHME €€ KOHCTPYKIIMOHHOM IpoyHOCTH). BrusHue
JETUPYIOLIMX 3JIEMEHTOB Ha CBOMCTBA CTaiu. JlMarpaMMbl COCTOSIHHS >KEJI€30-JErMpPYOLINN
anemeHT.  KoHcTpykumonHele — cranmud.  WHcTpymeHtanmpHble  cramu.  Knaccudukamus
YIJIEPOJIUCThIX M JIETMPOBAaHHBIX CTajled. MapkupoBKa cTajeil Mo XMUMHYECKOMY COCTaBy.
KoHcTpykuinonHsle ctanu U cruiaBbl. MHCTpyMEHTalIbHBIE CTaIM U CIUIaBbl. YyryHBI U TBEpAbIE
criaBel. CBoiicTBa M HaszHaueHue 4vyryHa. Ilpomecc rpadurtusaruu. UyryHsl cepwie, Oelble,
KOBKHE, BHICOKOIIPOUHBIE, X CBOMCTBA, 00JIACTh IPUMEHEHHS, MAaPKHPOBKA.

Teopuss U TpakTUKA TEPMUYECKOH M XUMHUKO-TEPMHUYECKON 0O0pabOTKM METauioB W
cruiaBoB. Ilpupona, MexaHU3M M yCJIOBUS IIPOTEKAaHUs CTPYKTYPHBIX NPEBpAILEHUN B CTalH.
Buner tepmuyeckoit o6pabotku cramu: omkur | m Il poga, momHBIE M HEMOJHBIA OTXKWT,
HOpMaIM3alus, 3aKajlka, OTIYCK. 3aKaJuBacMOCTb M IPOKAJIMBAEMOCTb CTajlel. BnusHue
TepMHUYECKON 00paOOTKM Ha MeXaHWYecKue CBOMcTBa cranu. Pu3nyeckue OCHOBBI XMMHUKO-
TepMuuecKkoil o0paboTku. Buasl u cmocoObl nementaruu. Juddy3noHHoe HackieHUe
MOBEPXHOCTH HemeTayuiaMu. AzotupoBanHue crtanmu. Juddysnonnas meramumsanus. HMorHas
XUMHUKO-TepMHUecKkast o0paboTka. [lepcreKkTUBBl pa3BUTHS XMMUKO-TEPMHUUYECKOH 0OpabOTKH.
HuddysuonHoe ynaneHue npumecei.

L[semnvie memannvl u CH1ABLL HA UX OCHOSBE.

OO6mras xapakTepucTuKa M Kiaccu(UKaIus MEIHbIX CIU1aBoB. JlaTyHu, OpOH3bI, MEIHO-
HUKEJIEBbIC CIIaBbl. AHTU(PUKIMOHHBIE METAIUTMYecKre Marepuanbl. OO0Iias XapaKTepucTHKa
QIIOMUHHUEBBIX CIIaBOB. JleopMupyemble alllOMHUHHEBBIE CIUIABbI, JIUTHEBHIE ATIOMUHUEBBIE
cruiaBbl.  ['paHynupoBaHHble cmiaBbl. OOmas XapakTepUCTHKa MarHHEBBIX — CILIABOB.
Hedopmupyemble MaruueBbie CIUIaBbl. JINThEBbIE MarHUEBBIC CILIABBl. BIUSHHE JIETHPYIOMIMX
3JIEMEHTOB CTPYKTYPY U Ha CBOMCTBA TUTAHOBBIX CIUIABOB. bepuiuinii U CIjIaBbl HA €0 OCHOBE.
TyromraBkue MeTaUIbl U CIJIaBbI HA UX OCHOBE.

5. OcHOBBI KOppO3UK METAIIOB. [I[pUHLIUIIBI U METOJIBI 3aLIUTHI OT KOPPO3UH.

OcHOBHBIE TPUYMHBI KOppo3un MeTauioB. llokazarenmn kopposun. Kraccudukanms
KOPPO3HOHHBIX ITPOLIECCOB. XUMUYECKass Koppo3us. I'azoBas koppo3us. Koppo3us B )KUIKOCTAX
— HERJIEKTPOJIUTaX. DJIEKTPOXUMHUUecKast Koppo3us. KuHeTnka 31eKTpOXUMUYECKON KOPPO3HH.
Koppo3us meTanioB B yCIOBUSX TEXHOJOTHUECKUX CPEJ XUMUUECKUX ITPOU3BOJICTB.

[IpyHOMNBL ¥ METOABI 3aIUTHl OT KOppo3uHu. KOpPpO3HMOHHOCTOMKHE METAIIMYECKUE
Marepuanbl. MeToabl 3allMThl MAIIMH M alnaparoB XWUMHYECKUX MPOU3BOJICTB OT KOPPO3UHU.
WNHrubutopsl KOppo3uH. DNEKTPOXUMUYECKAs 3alUTA. 3AIIUTHBIC TTOKPBITHSL.

6. Hememannuueckue mamepuanbi.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIDHBIX coequHeHuil. CTpoeHue U CBOICTBa
MoAMMEpPOB. TepMOpPEaKTUBHBIE M TEPMOIUIACTUYHBIE MoJUMEpPbl. CTpOoeHHWE U CBOMCTBa
wiactMacc.  OCHOBHbIE  PA3HOBUAHOCTH  MPOMBIIUIEHHBIX  IOJMMEPOB U  IIacTMacc.
ApMHUpOBaHHBIE IOJUMEPHBIE MaTepHralibl. ['a30HANONHEHHbIE IJITACTMACCHI.

Oco0EHHOCTH CTPOCHHS , CBOWCTBA PE3MHOBBIX MaTEepHaIOB. Pe3uHbl 00111eT0
Ha3HAYEHUsI, CIIeIIMaIbHbIE PE3UHBI U 00JIACTH UX MPUMEHEHHUS.

Jlaxoxpacounsie marepuainsl (JIKM). OcnoBubie Buabl JIKM. Kpacku, maku, rpyHTOBKa,
IINATIEBKA.

Kepamnueckue martepuanbl. KOHCTpyKIHMOHHAs, MHCTPYMEHTAJIBHAS W TEXHUYECKas
kepamuka. Heopranmueckoe crekino. Knaccupukanuss cTekoda MO Ha3HAuYeHUIO U 00J1acTH
npumenenus. Curtamisl. 'paput. AcGect. CBoiicTBa U 001aCTH TPUMEHEHUSI.

Cma3zouHble Macia, MIAaCTUYECKUE CMa3KHu, TBEP/IbIE CMa30uHble MaTepuaibl. CMa304uHO-
OXJIQXKAAKOLIUE KUIKOCTH.

JIpeBecHble MaTepuabl.

Komnosunmonnsie wmarepuansl (KM). OOmass XapakTepHUCTHKa KOMITO3UIIHOHHBIX
marepuanoB. JlucnepcHo-ynpouennsle KM, caoucteie KM,  BonokHucteie  KM.
Kommo3uinmonnsle Mmarepuasibl Ha MeTaUIMYeCKOM M Hemeraundecko ocHoBe. CAII
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(crieueHHBIC ATIOMHHHEBBIE TTOpOIIKH). KepamMudyeckne KOMIO3UIIMOHHBIE MaTtepuanbl. [TorsTus
0 HAHOTEXHOJIOTHSX, HAHOMaTepHaiax.

7.9koHOMHYECKH 000CHOBaHHBIM BEIOOp MaTepHAaJIOB IJIsi KOHKPETHBIX IENeH.

BbI00p KOHCTPYKIIMOHHBIX MaTE€pPHANIOB Il KOHKPETHOTO TEXHOJIOTHYECKOTO MPOIiecca.
Kputepun u anroputm BbIOOpa KOHCTPYKLIMOHHBIX MAaTE€pHajoB. DKOJIOTMYECKHE ACTIEKTHI
MaTepuaIOBEICHUS 1 3aIUTH METAJUIOB OT KOPPO3HH.

4. O0beM y4eOHOH JUCIHUILINHBI

B 3aueTHEBIX B akanem.
Bunsl yueOHol paboTh €IMHULIAX qacax

OO01asi TPY10eMKOCTh THCHHUIJIHHBI 110 Y4eOHOMY IUIAHY 3 108
AyAUTOPHBIE 3aHATHS: 1,3 48

Jlextum (JIek) 0,9 32
[Ipaktuueckue 3austus (I113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60

Pedepar 0,6 20
CaMOCTOSITEIbHOE U3YUEHUE Pa3IEI0B JUCIUILINHBI 1,1 40

Bua koHTpoJIs: 3a4eT / IK3aMeH - 3ayer

AHHOTanus padoyeil NPOrpaMmbl U CHUNIHHBI
«MopaeaupoBaHue XUMHKO-TeXHOJIOrn4eckux npoueccos» (b1.B.0/1.11)

1.0enp AMCUMIUVIMHBI: TIONyYeHUE CTyJAeHTaMH-OakalaBpamMu 3HAaHUH B o01acTu
KOMITBIOTEPHOTO MOJICTUPOBAHKUS XHMHKO-TEXHOJIOTHYECKHUX TIPOIECCOB C TPHUMEHEHUEM
COBPEMEHHBIX CHUCTEM KOMIBIOTepHON Maremaruku, B yactHoctd MATLAB u VBA, a Takxke
npuoOpeTeHne WMHU MPAKTHYECKUX HABBIKOB Pa3pabOTKH JaHHBIX KOMIIBIOTEPHBIX MOJENEH C
OJIHOBPEMEHHBIM PEIICHHEM 33J]a4 CTPYKTYPHOU U apaMeTpUUeCKOU UICHTU(PUKAIIUH.

2.B pe3yjabTaTe 0CBOEHHSI TMCHUILIHHBI CTY/IEeHT-0aKaJaBP H0JIKEH:

3HATH

METOABl TOCTPOEHHUS HOMIUPUYECKUX (BEPOSTHOCTHO-CTATUCTHUECKHX) U  (U3HKO-
XUMHUYECKUX (TEOPETUUYECKUX ) MOJIEICH XUMHKO-TEXHOJIOTHYECKUX TPOIECCOB;

METOAbl HJCHTU(DHUKAIMA MATEeMAaTHUYECKUX OINMHUCAHUM TEXHOJIOTMYECKUX TPOIECCOB Ha
OCHOBE OJKCIIEPUMEHTAJIbHBIX JAHHBIX; METOJAbl ONTUMHU3AIMN XHUMHKO-TEXHOJIOTUYECKUX
MIPOIIECCOB C TPUMEHEHUEM IMITUPUICCKUX U/UITH PU3HUKO-XUMHUECKUX MOJICIICH;

YMETbH

MPUMEHATh HW3BECTHBIE METOJABl BBIUUCIUTEILHON MAaTeMAaTHKA M MaTeMaTHYeCKOU
CTaTHCTUKH JUIsI PEIICHHUS KOHKPETHBIX 3a/ay pacyera, MOJEITUPOBaHUS, HICHTUDUKALUUA U
ONTUMU3AINK TPU WCCIICIOBAHUH, MPOCKTUPOBAHUN W YIPABICHUH TMPOIECCAMU XUMHUYECKOM
TEXHOJIOTHH,

WCIIOJIB30BaTh B CBOEH MPAKTUYECKOW JEATETBbHOCTH I JIOCTHIKEHHUS JITHX IIeJIeH
M3BECTHBIE MMAKETHI MPUKIIAIHBIX IPOTPaMM.

BJIAJ/IETH

METOJJaMU MAaTEeMaTH4EeCKOW CTAaTUCTUKU HJs O0paOOTKM pe3ylbTaTOB AaKTUBHBIX U
MACCHUBHBIX IKCIIEPUMEHTOB, a TAK)KE METOJIaMU BBIUUCIUTEIHFHON MAaTEMATHUKH IS Pa3pabOTKu
U peau3allii Ha KOMITBIOTepaxX alrOPUTMOB MOJIEIUPOBAHUS, UICHTUPUKAIIUN U ONTHMH3AIIH
XUMHUKO-TEXHOJIOTMYECKHUX MPOIIECCOB;

3. Kpartkoe coaep:kanue TUCIUININHBI:

3.1. OcHOBHBIC MPUHIIUIBI KOMIIBIOTEPHOTO MOJICIUPOBAHUS XUMHUKO-TEXHOJIOTHUECKUX
nporeccoB (XTII). MaTemaTudyeckue SMIUPUICCKUE U MAaTeMAaTHUYECKUE (PU3UKO-XUMUYCCKUE
MOJIEIM ¥ KOMIIBIOTEPHOE MoOJeTupoBaHue. JleTepMUHUpPOBAHHBIE U  BEPOATHOCTHBIE
MaTeMaTudeckue Mojend. [[puMeHeHre METOI0IOTMU CUCTEMHOTO aHaJIM3a JUIsl PEIICHHS 3a/1a4
MozaenupoBanus. [IpuMeHeHHe TpPHUHIMIA «YEPHOTO  SAIMKA» TMPU  MaTeMaTHYECKOM
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MOJIEJTMPOBAaHUHU. ABTOMaTU3MPOBAHHBIE CUCTEMBI MPUKIaHON nHpopmaruku. Mepapxuueckast
CTPYKTypa XHMHYECKHUX MpPOU3BOJACTB M HUX MareMaTH4eckux wmojenen. IIpuMenenue
KOMIIBIOTEPHBIX MOJEJIE XUMHUYECKHX HPOLECCOB JUIsl aHalM3a, ONTHUMM3AalUU M CHHTE3a
XUMHMKO-TEXHOJIOTHYECKUX cucTteM. OCHOBHBIE NPHUEMBbl MAaTEMAaTUYECKOTO MOJEIMPOBAHMS:
IMIUPHYECKUH, CTPYKTYPHBIH ((U3NKO-XUMHUECKUI) U KOMOMHHPOBAHHBIN (TEOPETHUECKUH).
[TocTpoeHne cTaTUYeCcKUX W TUHAMUYECKUX Mojenei. Pemenue npsmbix 3anad. [IpoekTHbIN 1
MOBEPOYHBIH (OLIEHOYHBII) pacyeT mpoieccoB. Pemenne oOpaTHbIX 3a1au. [lapamerpudeckas u
CTPYKTypHasi HUACHTU(UKALUS MATEeMaTHYECKUX MOAeTIeH. VYCTaHOBJIEHUE a/eKBAaTHOCTHU
MatemMatuueckux  mogeneid.  Crpareruss IpOBENEHMS  PAacCUYETHBIX  HCCIIEIOBaHUN U
KOMITBIOTEPHOI'0 MOJIETTMPOBAHUS peaIbHBIX MPOLIECCOB.
3.2.IlocTpoeHune SMIUPUUECKUX MOJIENIEH:

e @OopMyIMpPOBKA 3aJaud aNNpPOKCHMALMU JAHHBIX JJIS OMUCAHMS SKCIIEPUMEHTAJIbHBIX
3aBUCUMOCTEN W TIOJYYEHHsS] SMIIMPUUYECKUX MOJENe mpoueccoB. Buubpl kpurepuen
annpokcuManuu. Kpurepuil Merona HaMMEHbIIMX  KBajapaToB. PemieHue 3agaun
ANIPOKCUMALIMN ISl HEJIMHENHBIX M JIMHEHHBIX IO MapameTpaMm Mozenei. MatpudHas
(hopMyIMpOBKa 33/1a4M ANMPOKCUMAIMU. AHATTUTUYECKUH U aIrOPUTMHUUYECKUNA MOIXObI
JUISL pellieHusl 3a/ayd arlpoKCHUMAlUK JJis JIMHEHHBIX U JIMHEApU30BaHHBIX Mojiejel
METOJIOM HaMEHBUINX KBaJpaToB;

® 3aKOH HOPMAJbHOIO paclpeiesieHuss Ui BEKTOPHBIX CIIy4allHbIX  BEJIUYMHBI U
OTpe/IeNIEHUE MX YMCIOBBIX XapaKTEpUCTHK. MaTeMaTnyeckoe OKUIaHUE U JUCIEepCHust
JUISL BEKTOPHBIX CIIy4alHBIX BEJIWYMH. [IMCIIEPCHOHHBIA M KOPPEJSALMOHHBIA aHAJIN3.
[lonsTuss aucrniepcun BOCIPOMU3BOAMMOCTH M aJIeKBaTHOCTH, a TaKXe OCTAaTOYHOM
nucrniepcuu. OnpeneneHre BRIOOPOUIHBIX KOI(PDHUITMEHTOB KOppEIAIuy B KoddduimenTta
MHOXeCTBEHHON Koppensauuu. CTaTHCTUYECKUH MOIXOA K OINpPEeNIeHHIO OIIHMOOK WU
HOTPEIIHOCTEN B DKCIIEPUMEHTAIbHBIX TOUKAX U3MEPECHMUI;

® PErpecCHOHHBIM U KOPPEIALMOHHBIM aHAIM3 JUISl OCTPOCHUS IMITUPUUECKUX MOJEIIEH
Ha OCHOBE JaHHBIX MTACCUBHOTO dKcniepuMenTa. [loHsaTHs QyHKIMHM OTKINKA U (PaKTOPOB.
OcCHOBHBIE [JOIYIIEHHS PErpPEeCCUMOHHOIO M KOPPEJLMOHHOrO aHamu3a. Kpurepun
MIPOBEPKH OIHOPOAHOCTU Jucrepcuil. BeiOop Buaa ypaBHEHHWIl perpeccuu, a TaKkxke
onpeneneHne Kod3((UIMEHTOB perpeccud M MX 3HAYUMOCTH C MHCHOJIb30BAHUEM
kputepusi CrproseHta. Ilpomenypa HCKITIOYEHHS HE3HAYUMBIX  KOA(PPHUIMEHTOB
perpeccun. OmnpeneneHue aneKBaTHOCTH PETPECCHOHHBIX MOJEIEH C IOMOUIBIO
kpurepus dumepa;

® OCHOBHBIE IMOJIOKEHHUSI TEOPUH IJIAHUPOBaHUs dKcriepuMeHToB (I): monHbIil (akTopHbI
skcniepumeHT (IIDD) u 06padoTka ero pesyiapraToB. ONTUMATBHBIE CBOWCTBA MATPUIIBI
IUTAHUPOBAHUS U CBOMCTBO OpTOroHalbHOCTH. OnpeneneHue Ko3(GpPpUiuueHToB Moaene,
UX 3HAYMMOCTM M TIPOBEpKAa aJeKBATHOCTH YypaBHEHMs perpeccud. CBOMCTBO
poTraTaGeNnbHOCTH TOJIHOTO (PAKTOPHOTO FIKCIEPUMEHTA,;

® OCHOBHBIE TMOJIOKEHHsSI Teopuu IlaHupoBaHus skcrepuMeHToB (II): oproronanbHbII
LHeHTpalbHbld KoMmMno3uuoHHbli 1ian (OLIKII) skcnepumenToB u oOpaboTka ero
pe3yinbraroB. ObecreyeHne OpTOroHaJIbHOCTH MATpPUILIbI IJITAHUPOBAHUS U ONpeAeICHHUE
BEJIMUYMHBI 3Be3HOro Ieya. Onpezaenenne K03QPUIMEHTOB MOJIEIH, UX 3HAUUMOCTH U
OLICHKA aJIEKBaTHOCTH YPaBHEHMsI perpeccuu. PacueTHoe BhIYMCIIEHNE KOOPANHAT TOUYKH
onTuMyma (3KCTpeMyMa);

® ONTHMHU3ALKSA DKCIEPUMEHTAIbHBIX HCCIENOBAaHUI € NpHUMEHeHueM Merona bokca-
Bunbcona. OcHOBHBIE MOAXOABI K ONTUMHU3ALMN JKCIIEPUMEHTAIBHBIX HCCIIEIOBaHUI.
OKCNepUMEHTAIbHO-CTAaTUCTUUECKU  MeTox. (CTparerust JBHKEHUS K ONTUMYMY
neneBoi GyHkIMK (QYHKIMN OTKIIMKA) FPaJUEeHTHBIM MeTo10M. KpuTtepun 1ocTuxKeHus
«TIOYTH CTAMOHAPHOM 00JIACTH» M METO/IbI YTOYHEHUS TOJI0KECHHUSI ONITUMAIIBHON TOYKH
B ()aKTOPHOM MPOCTPAHCTBE.
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3.3. [TocTpoeHue GpU3NKO-XUMUISCKUX MOJICTICH:

3Tanbl MaTeMaTU4YecKoro MojenupoBaHusi. DopMyaupoBKa TIHMIOTE3, [OCTPOECHUE
MaTeMaTHYeCKOro OIUCAHUsA, pa3padoTKa MOJENUPYIOLIEr0 alropuTMa, I[pOoBepKa
aJICKBaTHOCTU MOJICTM M WICHTU(UKAIMS WX MapaMeTpOB, PACUETHBIC HCCIICAOBAHUS
(BBIYUCITUTEIBHBIN SKCIIEPUMEHT);

COCTaBJICHHE CHUCTEM YpaBHEHHH MaTEeMaTH4YEeCKOI'O OMHCAHMsS MPOLECCOB U pa3paboTka
(BBIOOP) aNrOpUTMOB HMX pelieHUs. BIOYHBIM NPUHIUI MOCTPOSHHS CTPYKTYPHBIX
MaTteMaTtudeckux Mojeneir. OO0OIIeHHOe OINucaHue JBIKECHHS TIOTOKOB (a3 B
anmaparax ~ C  [OMOIIBIO  THUAPOAMHAMHUYECKHUX  MOJENEH,  yYUTBIBAIOIIMX
COCpE/IOTOYEHHBIE U pacIpe/iejieHHble HCTOYHHMKH BEIIEeCTBA M JHEPTUU (TEIIOTHI).
JlokallbHbIE MHTEHCHMBHOCTHM HCTOYHUKOB BEIECTBA M TEIUIOTHI B  IOTOKAax,
COOTBETCTBYIOIIME PA3IUYHBIM (U3UKO-XUMHUYECKUX TMpolueccaM. OCHOBHBIE THUIIBI
YPaBHEHUII MAaTE€MaTU4YE€CKOrO0 OINHUCAHUS XHUMHUKO-TEXHOJIIOTUYECKUX  IIPOLIECCOB —
KOHEYHbIE, OObIKHOBEHHbIE Au(depeHunanbible U nauddepeHaibable ypaBHEHUS B
YACTHBIX TPOU3BOJHBIX;

MaTeMaTHYeCKOe MOJEIMPOBAHWE  CTAllMOHAPHBIX W  JUHAMUYECKHX PEKUMOB
THIPaBIMYECKUX  TPOLECCOB B  TPYOONPOBOJIHBIX CHCTEMax, IJOOaJbHbIE H
JEKOMIIO3ULIMOHHBIE METO/IbI PEILIEHUS CUCTEM HEJIMHEMHBIX YPaBHEHUI, a TAKXKeE SIBHbIC
1 HESIBHbIE METOJIbl YUCIIEHHOTO PEIICHHsI CUCTEM OOBIKHOBEHHBIX JAU(PepeHInanbHbIX
ypaBHeHuid. CocTaBieHHE ypaBHEHHH MaTeMaTHMUYeCKOro ONMCAaHHUs  Ipolecca.
[TocTpoenne nHHOPMAITMOHHBIX MATPHIl MATEMATUIECKUX MOJIeINel 11t BbIOopa o0Iero
QJITOPUTMA PEIIEHUs] — MOJICIIMPYIOIIEro ajiroputMa. Peannsanus aaropuTMoB perIeHus
HEIMHEHHBIX W OOBIKHOBEHHBIX Ju(epeHIHaTbHbIX  ypaBHeHHH. Onucanue
crauuoHapHblx pexxuMoB XTIl ¢ mpuMeHeHHeM cHCTEM JIMHEWHBIX W HEJIMHEWHBIX
ypaBHeHuH. HrepannoHHBIE anropuTMbl pelieHus. [IpuMeHeHne MeTOI0B NPOCTHIX
utepauuii 1 HerotoHa-Padcona mist momydenus pemenus. IlpobGiema cxoaumoctu
nporuecca pemeHus. JleKkoMIno3uIHOHHBIA METOJT PELIEHHUS CII0KHBIX CHCTEM KOHEUHBIX
ypaBHeHMi. [locTpoenune HH-pOpMaMOHHON MaTpulbl [JIs1 BbIOOpa ONTHUMAJILHOTO
aIropuT™Ma pemnieHust 3aaadyd. [loHATHE JKECTKOCTH cucTeM AudQepeHnnanbHbIX
YpaBHEHUH U KPUTEPUHU KECTKOCTU. SIBHBIE (OBICTPBIC) U HESIBHBIE (MEIJICHHBIC) METO/IbI
pemenus. Meronsl nepsoro (Merox Jisepa), BToporo ( MOIM(HUIIMPOBAHHBIE METO/BI
Diinepa) u yetBepToro mopsiaka ( meron Pynre-Kyrra). Onenka TOYHOCTH METOIOB —
omnOok yceuenus. Ilepexomnble OMMOKM M OMIMOKM OKPYIJICHHUS TNPH YUCICHHOM
HMHTErpupoBaHuu auddepeHmanbubix ypaBHeHU. CiocoObl obecrneyeHus: CX0IMMOCTH
pemieHus 3anaud. lIpuMeHeHue HESABHBIX METOAOB [UIsl PELIEHMSI JKECTKMX CHUCTEM
muddepeHIManbHBIX ypaBHeHUN. OmnpeseneHus mara UHTErpUPOBaHUS UTEPALUOHHBIM
MetonoM. MetonoB Kpanka-Hukonscona (MeTo Tpanemnuii),

MaTeMaTHYeCKOe MOJICIMPOBAaHUE CTALlMOHAPHBIX PEKMMOB IIPOLIECCOB TEILIONEpeiadu B
IUIACTUHYATBIX U 3MEEBUKOBBIX TEMJIOOOMEHHHMKaX. MareMaTH4ecKoe OIUCaHHe
MPOIIECCOB C MPUMEHEHHEM MOJEeJel HIealbHOTO CMEIICHUsl U BhITeCHEHUs. BriOop u
rpadguyeckoe MpeJCTaBiICHHE aJIropuTMOB pemieHus. [IpumeHeHHe CTaHIAPTHBIX
METO/I0B BBIUMCIIUTEIbHON MAaTEMATUKH JIJISl PELUEHMS 3a/1a4;

MaTeMaTHYeCKOe MOJEIMPOBAHUE CTALMOHAPHBIX PEKUMOB IPOLIECCOB TEIJIONEpEeaaun
B IpPSIMOTOYHBIX U MPOTUBOTOYHBIX TPyOUATHIX TEMJIOOOMEHHUKOB, pEIIEHUE 3ajauu
Komm wu KkpaeBoil 3amauM MNpH  MHTETPUPOBAHUU  CHCTEM  OOBIKHOBEHHBIX
i QepeHInaIbHbBIX  ypaBHEHUH. MareMaTnueckoe ONMCaHUE IPOLECCOB  C
IpUMEHEHHEM Mojelieil uaeanbHoro BbiTecHeHUs. Pemenue 3anaun Komm u kpaeBoit
3agaun. [lpencraBieHne aaropuTMOB BBIUMCIEHUH B BUIEe MH()OPMAIMOHHOW MaTpPHUIIBI
CHUCTEMbl ~ yYpaBHEHMH MaTEeMaTH4YEeCKOrO OIUCaHUA U  OJIOK-CXEM  pacueToB.
Marematnueckoe onucanue XTIl ¢ npumeHeHneM cucTeM  OOBIKHOBEHHBIX
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middepeHranbHbIX  ypaBHeHHM. OnucaHne OOBEKTOB C  paclpeseleHHbIMH B
IpOCTpaHcTBe napaMerpamu. PopMyIMpoOBKa HadalbHBIX M KpPAeBbIX YCIOBUH 3anad
pemienus. YucnenHeli anroput™ l-ro mopsaka mig pemieHus 3agaun Komm. Meron
«TIPUCTPEIIKN» [UIsl pELICHNs KPaeBOH 3a1auu;

MaTeMaTH4eCKOe MOJEIUPOBAHUE CTALUOHAPHBIX PEKMMOB IIPOLIECCOB B PEAKTOPAX C
Memankoi.  OnMcaHne  MUKPOKMHETMUECKHX  3aKOHOMEpPHOCTEH  IPOTEKaHUs
IPOM3BOJBHBIX  CIOXHBIX  XUMMUYECKMX  peakuuid B KUAKOH  daze  aud
MHOTOKOMIIOHEHTHBIX cHCTeM. OIpeieneHue KIYEeBbIX KOMIIOHEHTOB CJIOKHBIX
XUMUYECKUX PEaKIHMi ¢ MPUMEHEHUEM METOJOB JUHEHHOUN anreOphl - paHrOB MaTPHIL
CTEXHOMETPUYECKUX  KOA(P(UIMEHTOB  peakuuu. MaremaTuyeckoe  ONHCaHue
PEaKkTOpHOro Mmpoliecca ¢ pyoalKoi st MPOU3BOJIBHOM CXEMbI IPOTEKAHUS XUMHUYECKOM
peakuuu. BpIOOp anropuTMOB pelIeHUs 33Jayd C MPUMEHEHHEM HH(POPMALMOHHON
MaTpUILBl CHUCTEMBI YPAaBHEHHH MAaTEMaTU4ECKOIO OIUCaHUS U  IPEICTaBICHHUSA
QJITOPUTMA PEIICHUS C TOMOIIBIO OJIOK-CXEMBI pacueTa Mporecca;

MaTeMaTH4YeCKOe MOJIEINPOBAHNE HECTALIMOHAPHBIX PEKUMOB IPOLECCOB B PEAKTOpax ¢
MeIIIKON. MareMarndeckass NOCTAaHOBKA 3aJaud Ui PEaKUUMU C MPOU3BOJHHOU
cTexuomerpudyecko cxemoi. @opmynupoka 3agaun Komm — 3agaun ¢ HadalbHBIMU
ycnoBusiMU. PazHoCTHOE mpejicTaBieHue cUCTEMbl OOBIKHOBEHHBIX JU(PepeHInanbHbIX
ypaBHeHMi. [TocTpoenne nHpopMaMOHHON MaTpHIbI AJIsi BEIOOpA aIrOpUTMa pPELIeHHs.
I'paduueckoe mpeacTaBIeHUe ANTOPUTMA PEIICHUS B BHJIE OJIOK-CXEMBI pacyera;
MaTeMaTHYeCKOEe MOJIEIMPOBAHUE CTALMOHAPHBIX PEXHMMOB B TPyOuaThIX PEaKTOpax ¢
IOPSIMOTOYHBIM M TIPOTHMBOTOYHBIM JIBUJKEHUEM TEIUIOHOCUTENEeH. Martemaruueckas
MMOCTAaHOBKA 33/a4yd ISl PEaKUMU C KOHKPETHOM CTEXHOMETPUYECKOM CXEMOI.
®opmynuposka 3agaun Komm — 3a1auy ¢ Ha4aJIbHBIMU YCIIOBUSIMU M KPacBOM 3aJaud —
3a/la4l C KpaeBbIMM YCIOBHUSIMH. Pa3HOCTHOE mpeacTaBieHUE CUCTEM OOBIKHOBEHHBIX
muddepeHnmanbHbIX ypaBHeHul. [loctpoenne MHGOPMAMOHHBIX MaTpHIl AJIs BBIOOpA
QITOPUTMOB perieHus. ['paduueckoe NpeAcTaBICHUE aNTOPUTMOB pELICHHS B BHIE
0JIOK-CXEMBbI pacueTa;

MaTeMaTHYECKOE MOJIETMPOBAHUE HECTAIIMOHAPHBIX PEKUMOB MPOIIECCOB B TPYOUATHIX
peakTopax M UHUCJIEHHBIE AITOPUTMbl JUCKPETU3ALMU JUIsl PEHICHHS CUCTEM
IuQepeHManbHbIX YPaBHEHUH C 4YacTHBIMH IPOM3BOAHBIMH. MareMaThueckas
IIOCTAHOBKA 3a3Jaud JUIl pEeakUUH C KOHKPETHOM CTEXMOMETPHUYECKOH CXEMOM.
dopMyIMpOBKa HavaJdbHBIX M IPAHUYHBIX yciaoBUH. [luddepeHunanbaple ypaBHEHHs B
YAaCTHBIX MPOM3BOJHBIX - JJUIMITHYECKOrO, MapabOIM4YecKoro M TUHepOOIMUYECKOrOo
TUNOB. AJTOPUTMBI peIIeHHs ypaBHEHUN mapaboiuueckoro Tuma. MaTemaruueckas
MOJIeIb XUMHUYECKOTO MTPEBPALEHUS B U30TEPMUUECKUX YCIOBHUAX ISl HECTALlMOHAPHOTO
mporecca B TPyOuaThIX ammaparax € Y4eTOM HPOJOJIBHOTO MEPEeMEIIMBAaHUS U C
NPUMEHEHHEM  OJHOmapameTpuuecko audQy3noHHONM Monmenu A ONUCAHUSA
TUIPOIMHAMUYECKONH 00CTaHOBKU B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI PEIICHUS B BUE
CHCTEM HEJIMHEHWHBIX YypaBHEHMH, a TaKkKe OOBIKHOBEHHBIX IU(QepeHInaIbHbIX
YPaBHEHUI IIEPBOTO U BTOPOTO MOPSIAKOB;

MaTEMaTHUYECKOE MOJIEIMPOBAHUE CTALMOHAPHBIX PEXHMOB IPOLIECCOB HEMPEPBIBHOMN
MHOTOKOMIIOHEHTHOM pekTuukanuu u abcopbumu. MareMaTHuecKkoe ONMUCaHue
mpouecca  MHOTOKOMIOHEHTHOM — pEeKTH(QUKAaUMU B Tapeiabyaroil  KOJOHHE.
MopenupoBanue (a3oBOro paBHOBECHs M IpOLECCa MacCollepellaud Ha Tapeskax B
MHOTOKOMIIOHEHTHBIX ~CHUCTEMaxX. Y4YeT TEIUIOBbIX OallaHCOB Ha Tapelikax Ipu
MOJICJIMPOBAHUM IIpoliecca B PEKTU(UKALUMOHHOW KOJIOHHE. J{eKOMITO3HMIIMOHHBIN
QITOPUTM pacydeTa IMpouecca peKTH(HUKAIUKA B KOJOHHOM ammapare. Marematudeckoe
ONHCaHHE Ipollecca MHOIOKOMIIOHEHTHOM abcopOuuyM B HAcaJOYHOM KOJIOHHE.
MopenupoBanne mpornecca MHOIOKOMIIOHEHTHOW — Maccollepeayd B CEKLHUAX
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HAca/Jl04HON KOJIOHHBI. AJITOPUTM pEIICHUs KpaeBOM 3ajauu s MOJECJIUPOBAHMS
nporiecca abcopOLuHU B Hacal0UHON KOJIOHHE.
3.4. OcHOBBI ONTUMH3AIMHN XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB:

e DpeEleHHE 3a4ad  ONTUMHU3ALMM €  TEPMOAMHAMUYECKHUMH, TEXHOJOTMYECKUMH,
JKOHOMHMYECKHMH, TEXHUKO-DKOHOMUYECKMMM M  JKOJOTMYECKMMM  KPUTEPHUIMU
ontumansHOCTH. OmntumanbHbele pecypcocoOeperatomue XTII. Bpibop kpurepuen
ONTUMAIBHOCTH (1eneBblX (QyHKIuUi). DopMyaupoBKa MHOTOKPUTEPUANIBHOM 3ajauu
ontumuzaruu. OcoOEHHOCTH pelIeHUsT ONTHUMHU3AMOHHBIX 3amad XTIl mpu Hamuunum
HECKOJIbKUX KPUTEPHEB ONTHMAIbHOCTH, OBPaKHOM XapakTepe LeleBOW (YHKIMH U
HaJIM4YUU OrpaHuyeHuil 1-ro u 2-ro pona;

® ANrOpUTMBI OJHOMEPHOM W MHOTOMEPHOW ONTHMMH3alMHA. MeToIbl CKaHUPOBAHMS,
JIOKaJIM3alluK 3KCTPEMYMa, 30JI0TOro ceueHus u uncen GuboHauu B ciayyae 0JHOMEPHOU
ONTUMHU3ALMU. MeToabl MHOTOMEPHOH ONTHMH3ALMKU HYJIEBOIO, IEPBOTO U BTOPOIO
nopsakoB. CHMIIIEKCHBIE, CIy4alHble M TPaJHEHTHBIE METOJbl MHOTOMEPHOMU
ontuMu3auu. Metos mTpadHbIX QYHKIHH.

3.5. 3axitoueHue:

® [IpUMEHEHHE KOMIBIOTEepHbIX Mozened XTIl mnpu NpoeKTHMpOBaHMM XMMHUYECKUX
npousBoactB — B CAIIP. 3agaum cucreM aBTOMAaTU3MPOBAaHHOIO NPOEKTUPOBAHUS
(CAIIP) u cTpykTypa CHCTEM KOMIBIOTEPHOIO MPOEKTUpOBaHuUs. MHpopmalronHoe u
maremaTnueckoe oOecrnieueHne CAIIP. ABToMaTH3MpOBaHHOE MPOEKTUPOBAHHUE C
IIPUMEHEHNEM KoMIbroTepHbIX Moaenen XTII;

e IpuMeHeHHe KOoMIbIOTepHBIX Monened XTIl npu ynpaBieHUM TEXHOJOTMYECKUMU
nporneccamu — B ACYTII. Komnberorepnoe monenupoBanue XTIl B pexxume peanbHOro
BpemeHu.  CucremMbl  mpsiMoro  HU(GPOBOTO  (KOMITBIOTEPHOTO)  YIPaBJICHUS
TEXHOJIOTUUECKUMHU npolueccaMu. OCOOEHHOCTH peaiu3allMd KOMIbIOTEPHBIX MOjeen
XTII B aBTOMAaTU3UPOBAHHBIX CUCTEMAX YIPABICHUS TEXHOJIOIMYECKUMHU IPOLECCaMU
(ACYTII).

Komnerenuum ciaymaresieil Npy 0CBOCHUM TUCHHUIINHBI:
IIpousso0dcmeento-mexnonocuieckas 0essmenbHOCmy:

TOTOBHOCTBIO COCTaBJISITh MaTEMAaTHUECKUE MOJIETH TUIOBBIX MPO(eCcCHOHATBHBIX 3a1a4,
HAXOJIUTh CIIOCOOBI UX PEIICHUH U HHTEPIPETUPOBATH MPO(HECCUOHATBHBIN ((PU3HMUSCKHIN)
CMBICJT TIOJYYCHHOTO MaTeMaTuieckoro pesyibrara ([1K-2);

TOTOBHOCTBIO IPUMEHATh AHATUTUYECKHAE U YACICHHBIE METObI PEIICHUS IIOCTAaBICHHBIX 3a/1a4,
UCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAITMOHHBIE TEXHOIOTUH, IPOBOAUTE 00PAOOTKY
uH(GOpPMaLIMKU C UCTIOJIb30BAHUEM MTPUKIIAIHBIX IPOTPAMMHBIX CPEICTB JIET0BOM Chepbl
NesITeIbHOCTH; UCTIOJIb30BaTh CETEBbIE KOMITBIOTEPHbIE TEXHOJIOTUH U 0a3bl TaHHBIX B CBOCH
NpeIMETHON 001aCTH, MAKeThl MPUKJIAIHBIX IPOrpaMM Ul pacyeTa TEXHOJIOIMYECKUX
napameTpoB obopynoBanus (I1K-3);

CIOCOOHOCTHI0 000CHOBBIBAThH MPUHATHE KOHKPETHOTO TEXHUUYECKOTO PeIlIeHus IpU pa3padoTke
TEXHOJIOTUYECKUX MTPOLIECCOB; BIOMPATh TEXHUUECKHUE CPEACTBA U TEXHOJIOTUH C YYETOM
9KOJIOrMYeCKuX nocieacTBuii ux npumenenus (I1K-5);

Hayuno uccnedosamenvcras oesmenbHOCMb:

CIIOCOOHOCTBIO TUIAHUPOBATH U IPOBOAUTH (PU3MUECKHE U XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOIUTH 00pabOTKY MX pe3yJbTaTOB M OLICHUBATh IOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bI U
yYCTaHABJIMBATh I'PAHUIIbl UX IPUMEHEHUS], IPUMEHATh METO/Ibl MATEMaTHUECKOI 0 aHaJIu3a U
MO/ICJIUPOBaHHUsI, TCOPETUUECKOTO U dKCIIepUMEHTaIbHOro uccienoBanus (I1K-15);
IPOBOAMTD CTAHAAPTHBIE U CEPTU(PUKALMOHHbBIE UCTIBITAHUS MATEPUAIOB, U3/1ETIUI U
texHosoruueckux mporeccos (ITK-16);

UCIIOJIb30BaTh 3HAHUE CBOWCTB XMMHUYECKUX 3JIEMEHTOB, COEIUHEHUIN U MaTEepUaIOB HAa UX
OCHOBE JUIs peleHus 3a1a4 npodeccruonanbroit aesreiapaoctu (ITK-17);
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UCTIOJIb30BaTh 3HAHUS OCHOBHBIX (PM3NYECKUX TEOPHUH UL PEIICHUS ~ BO3HUKAIOIIMX
buznyeckux 3a1a4, CaMOCTOATEIBHOTO MPUOOpETEeHHUS (PU3NUECKUX 3HAHUH, Tl TOHUMaHUs
IPUHIUIIOB pabOTHI NPUOOPOB M YCTPOUCTB, B TOM YHCJIE BBIXOISAIINX 32 MPEICIIBI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-18);

TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO HH(OPMAINIO, OTE€YECTBEHHBIN 1 3apyOeKHBIN
OIBIT 10 TeMatuke ucciaenoBanus (ITK-19);

4. O0beM AUCHUILVIMHBI M BUIbI Y4eOHOH HATPY3KH

Konnuectso Bcero yacos B
3a4YETHBIX €/IMH. ceMecTpe
O06masi TPyA0eMKOCTh THCIIHIITHHBI 3 108
B ToMm uncie Ha 0OyueHue 3 108
AyIUTOPHBIE 3aHITHSI: 1,33 48
Jlexmun 0,89 32
[IpakTHyeckue 3aHATHs - -
JlaGopaTopHbie pabOThI 0,44 16
CamocrosiTesbHasi padoTa 1,66 60
Pacuetno-rpaduueckue paboTsl - -
Jlpyrue BUJbI CaMOCTOSITENIbHON PabOTHI 1,67 60
Bua uroroBoro KoHTpoJisi 3HAaHUH (AU d. 32a4€T) - -

AHHOTaUMs pado4yeil MPOrpaMmMbl JUCHUILIHHBI
«Dusnyeckasi XuMus uaeaabHoro kpucrauia. Kpucrannoonruka» (b1.B.0O/1.12)

1. Heasb aucuunauHbl — GopmMupoBaHue 0a30BOro oobeMa 3HaHUN 0 3aKOHOMEPHOCTAX
MPOXOXKJICHUSI CBETa 4Yepe3 KpPUCTAIUIbL, a Takke O HauOoyiee BaXKHBIX ONTHYECKUX
XapaKTePUCTHKAX KPUCTAIJIOB, HEOOXOIUMBIX MJIsi YCIENIHOIO OCBOCHHUS Kypca TEXHOJIOTHH
MaTepHUaJioB U Kypca METO/I0B UCCIIEOBAHUSI.

OcHoBHbIE 3a/1auil — C(OPMUPOBATH y CTYACHTOB MPEACTABICHUE O B3aUMOJCHCTBUU
CBETOBBIX KOJIEOAHUN C MaTepuaIaMH Pa3IHMYHBIX KPUCTAJUIMYECKUX CTPYKTYP, O3HAKOMHUTH C
OCHOBHBIMHM OINTHYECKUMH CBOWCTBAMHU KPUCTAIJIOB, HAYYUTh MPAKTUYECKOMY MHPUMEHEHUIO
MOJIYYeHHBIX 3HAHUM JIJIs1 TIPOBEICHUS ONITUYECKUX MCCIIEI0BAHUI KPUCTAIIIIOB.

2. B pe3ysbTare n3yuyeHus JMCUUIJIMHBI CTYAEHT JOJIKEeH:

3name:
— 3aKOHOMEPHOCTH IPOXOXKJCHHS HEMOJIIPH30BAHHOTO, a TakKe IOJSIPHU30BAHHOTO
apajuIeIbHOTO 51 CXOIAIIErocs CBETA CKBO3b KPUCTAILITBI pa3HBIX

KpHUCTaIOrpauueckux KaTeropuii

— 0 CBSI3M OCOOEHHOCTEH CUMMETPUU BHYTPEHHETO CTPOCHUS KPUCTAIIIOB C CHMMETPUN X
(U3UYECKUX CBOMCTB

— OCHOBHBIE OIITHYECKNE CBOMCTBA KPUCTAIIOB U CIIOCOOBI X U3MEPEHUS
Ymemo:

— CTPOHUTH OITHYECKHE IMOBEPXHOCTH MJS PAa3HBIX KpHUCTAJUIOrpadUUYecKuX KaTeropui
KPUCTAJJIOB M MCHOJb30BaTh HMX JUISI TEOPETUYECKOTO M TMPAKTHUYECKOro aHaiusa
ONTUYECKUX XaPAKTEPUCTUK KPUCTAIIIOB

— KayeCTBEHHO M KOJIMYECTBEHHO OIHUCHIBATH CBOICTBA KPUCTANIOB, OOYCIOBJIEHHbBIE MX
BHEIIIHEH U BHYTPEHHEN CUMMETpUEN

— aHaJU3MpOBATh ONTHYECKHE CBOWCTBA KPUCTAJUIOB C TOUKH 3PEHUSI OLEHKH UX KauecTBa
Y IPAKTUYECKOTO TPUMEHEHUS
Braoemy:

— MPaKTUYECKUMU HaBbIKAMU UCCIEAOBAHUS ONTHYECKUX CBOMCTB KPUCTAILIIOB
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3. KpaTkoe coaep:kanue TUCHUIINHBI

1. IIpupona cBera. OCHOBHBIE XapaKTEPUCTUKU CBETOBOWM BOJIHBL. Buuasl
nojsipu3anuu ceera. [lokaszarenb MperoMIIEHHs - BaKHEWIIAs ONTHYECKAs XapaKTEepUCTHKA
BelecTBa. PakTopsl, BAUSAIOIIME HA NTOKA3aTeNlb MIPEJIOMIIEHUS: IIJIOTHOCTh U COCTaB BEILIECTBA,
TEMIEpaTypa, 4YacToTa 3JEKTPOMArHUTHBIX KoJeOaHui. MeToabl M3MEpEHUs I10Ka3aTess
MIPEJIOMIIEHUSI.

2. OnTtuueckne  noBepxHocTU.  [loBepXHOCTM — IOKazareiaed  MpesoMIICHUs
KPHUCTAJUIOB PAa3JIUYHBIX Kareropuil. J[BoliHOe mydenpesioMmiicHHe. BOIHOBBIE MOBEPXHOCTH.
[Toctpoenue I'toiireHca mus pasiIMyHBIX CIy4yaeB IaJeHUs CBETa Ha KpucTtawi. Onrudeckas
UHAMKATpUCa U €€ HCIOJb30BaHUE JUIsl XapAaKTEPUCTUKH ONTUYECKUX CBOMCTB KPUCTAIIIOB
paznuuHbIX  Kateropuil. IlomydeHuwe  muiockomossipuzoBaHHOro  cBeta. lIpoxoxneHune
€CTECTBEHHOI'O U IUIOCKOMOJIIPU30BAaHHOIO CBETAa 4Yepe3 KpUCTaUIbl CpeAHEH U BbICIIEH
KaTErOpUu.

3. [IpoxoxxaeHne IUIOCKOMAapalieIbHOIO MOHOXPOMAaTHYECKOro CBeTa 4Yepes
CUCTEMY  «IIOJISIpU3AaTOp-KpUCTalI-aHanu3aTtop». PasHocte  xoma  BonH.  KBapuesble
KOMIIEHCATOpbl, Ha3HauyeHue, BUAbl. MHTepdepeHIroHHas okpacka KpucTayuioB. Jucnepcus
ONTUYECKOM  MHAMKATPUCHl  KPUCTAJUIOB  pa3inWyHbIX  cUHroHWi.  KosnmuecTBeHHas
XapaKTepUCTHKA IUCIIEPCUU CBETA.

4, AHN30TpOnus MOIJIOIIEHUS CBETA: IUIEOXpOoM3M. [IpoxokaeHue ecTEeCTBEHHOro
CBETa Yepe3 CUCTEMY «IIOJspU3aTOp-KpUCTAJUI-aHanu3aTopy». KoHockomus KpHUCTaIoB.
Onrtuueckas AKTHUBHOCTb KpUCTAJUIOB. Bpamenue IJIOCKOCTH MOJISIPU3AIUH.
MarnuTtoontudeckuii 3pPeKT B KpucTaiax.

S. [IpuMeHeHHe ONTHMYECKUX METOAOB JUIsl OLEHKM KauecTBa KPHUCTAJUIOB.
[Tee300nTHUeCKUil AP PEKT B KpHCTAIAX M €ro XapaKTEepUCTHKA C MOMOIIBIO TeH30pa 3-TO
panra. DJeKTpoonTuieckuil 3p(HeKT B KpUCTAIUIaX U €ro XapaKTepUCTUKa ¢ MOMOIIbIO TeH30pa
4-ro panra.

4. O0beM y4eOHOI JUCHMIIITHHBI

B 3agerHbIX B akagem.
Bunsl yueOHoM paboTh eIMHULIAX qacax

O01mas Tpy10eMKOCTh JHCHHUILINHBI 10 Y4eOHOMY ILIAHY 4 144
AYAUTOpPHBbIE 3aHATHS 2 64
Jlexuun (Jlek) 1 32
[Tpaxtuueckue 3ansatus (I113) - -

JlaGopatopusie pabotsl (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«Teopus pocra kpucramios» (61.B.0/1.13)
1. Heap AUCHUNIIMHBI — TIOATOTOBKA KOHKYPEHTOCIIOCOOHBIX  CHEIUATUCTOB IS
MoJIpa3felieHuil 1EHTPOB BBICOKUX TEXHOJOTMA B 00NAcTH pa3paboTKu U MPUMEHEHUS
HOBBIX  MOHOKPHUCTALIMYECKUX  MaTEpHUasoB, BJIAJICIOIINX dbyHIaMEHTaTbHBIMHU
TEOPETUUECKUMHU OCHOBAMHU 3TOM HAYKHU KaK HEM3MEHHBIMU M HECTApEIOIIMMHU B Ipoliecce
HAay4YHO-TEXHUYECKOTO PA3BUTHUS €€ ACTIEKTAMMU.
OCHOBHBIC 3aJ]a4H:
— TMOJTOTOBUTH CIEHHMAIMCTOB BJIAACIONINX (PYHIAaMEHTAIbHBIMH OCHOBAMH YIIPaBJICHUS
MPOLECCAMU 3aPOKAEHUS U pOCTa MOHOKPHUCTAJIOB;

— TOATOTOBUTH  CIEHHUAJIMCTOB  BIAJICIONIUX  TEOPETHYECKMMH  OCHOBAMH  POCTOBOTO
(hopMooOpazoBaHKsi MOHOKPUCTAIJIOB KaK OCHOBHOTO MHCTPYMEHTA JIMAarHOCTUKU KauyecTBa
POCTOBBIX IIPOLIECCOB;
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— MOATOTOBUTH  CHELMAIUCTOB, OPUEHTUPYIOIIMXCS HAa  OCHOBE  OOIMIMX  3aKOHOB
KPUCTANIO00pa30BaHUsl B BOIpOcax (yTYpoJOrHMM pa3BUTHS METOAOB BBIPAIIMBAHUS
MOHOKPHUCTAJIJIOB.

2. B pe3yJibTaTe n3yyeHus JMCHUILIMHBI 00y4arommiics 10/1KeH

3HAMb:

- 3aKOHBI, YIPABJISIONIUE €CTECTBEHHBIMH POCTOBBIMH (POPMaMU MOHOKPUCTAILIOB; 3aKOHBI,
YIPaBISIOUIUE MPOLIECCaMU POCTAa MOHOKPHUCTAIUIOB U MYTH CTAOMIM3AI[UH 3TUX MPOIIECCOB;

ymemy:

-MCII0JIb30BaTh MOP(OIOrHuecKue MNPU3HAKK PACTYIIEr0 MOHOKpPUCTAIIA [UIsl YIpPaBICHUS
IIPOLIECCOM E€T0 POCTa;

enadems.

- HAaBBIKAMHU TEOPETUYECKOTO aHaJIM3a Pa3jIM4YHBIX IPOLIECCOB pPOCTa MOHOKPUCTAIIIOB Ha
OCHOBaHUU (yHJAMEHTAIbHBIX 3aKOHOB KPUCTAJII000pa30BaHUsI.

3. Kparkoe conep:xanue THCIHUNTHHBI*

1. Brenenue. Mcropus Bompoca.

CBsi3p Kypca ¢ OpYIMMM CHELUAIbHBIMM AUCUMIIIMHAMU. Llenb, 3amaum m cTpykTypa
kypca. [lopsimox mnpoxoxkaeHuss Kypca. Tpu mepuoaa HCTOPUM Pa3BUTHUS TEOPUM POCTa
kpuctamios: J[x. B. I'u66c, I1. Kropu, 0. (I'.) B. Byasd u ux pabotsl B 00;1acTH TEOpUU pocTa
KpuctayioB.  (DEHOMEHOJOrMYeCKHMe M aTOMAapHOCTPYKTypHble  Teopuu.  Pas3Butue
atomapHocTpykTypHoro mnoaxoga or B. Koccens u M. H. Crpanckoro no II. bennemsl.
Jucnokanmonusiii Mexanusm pocta B. baproka, H. Kabpepsr u @. K. ®panka. Pabotsl A. A.

UepHoga.

2. DEHOMEH IIJIOCKOIPAHHOCTH KpucTauia. Makpo- U MHUKpoOrpaHu. Buiunanuu.
N30rHyTHIN KpUCTAIIL.

3. PocroBrie dopmbl. Camornonodue uaeanpHOro Kpuctayia. LIeHTp 3apokaeHwus

kpuctamia. [lupamuabr pocta. CekTopsl pocTa. EcTecTBeHHbIE M HCKYCCTBEHHBIE TpaHH
kpuctaiia. [lceBnorpanu kpucramnia.

4, Koaddurnment ¢opmel rpanu kpuctamwia. KoadgdunueHt GHopmbl mupamMuabl
pocra.

5. [TepBoe HavaI0 TEPMOJMHAMUKH JJIsl PACTYIIIETO KPHCTAILIA.

6. Bropoe Hauano TepMoOAMHAMHKHU sl pacTymero kpucramia. OObeAHHEHHOE

NepBOE U BTOPOE HAYaJI0 TEPMOJIMHAMUKY I pacTyllero kpucramia. JJabuibHOCTh paBHOBECHS
pacrymiero kpuctamuia. [loTeHuuanbHelid 6apbep pocTa pacTyIIero Kpucraiia.

7. TepmoauHaMHuUYecKHe MOTEHIIMAIIBI PACTYILEr0 KPUCTAILIA.

8. VYpaBuenue (npasuio) Bynbda.

9. JlelicTBUTENbHBIC, BBIPOKICHHBIE W MHHUMBIE TPAaHM KpPHUCTAIOB. BekTopHas
¢dopma ypaBuenus Bynbpa.

10. VYkazarenpHasi MOBEPXHOCTh YAENbHOM CBOOOJHON MOBEPXHOCTHOM 3HEPruu

KpucTaiia (yKazareiabHas TOBEpXHOCTh DpeHdecTa). CUHTYIsIpHBIE TpaHu Kpuctauia. [Ipuponaa
CHeHI/I(i)I/I'-IHOCTI/I OI'paHKH JaHHOTO BUAA KpUCTAJIJIOB.

11.  HepaBHoBecHBIH TpoIiecC 3apOKIECHUS U pOCTa KpUCTAILIOB (mpoltiecc Bonbmepa-
Bebepa). Ocobrie Touku mpouecca Bonmbmepa-Bebepa: paBHOBecHass Touka, TOYKa meperuda u
TOUKa HYJEBOro 3Ha4deHHs »Hepruu ['nbOca. YHuBepcalbHas KpuBas mpoiiecca Bombpmepa-

Bebepa.

12. CnonranHoe 3apokieHue kpuctauia. Kputnueckuil paauyc KpUCTAUIMYECKOTO
3aposplia. MTHKyOalnoHHbIN Nepro1 KpUCTAIIIU3ALUH.

13. Cuna kpucramu3anuoHHOro aaeieHus. CocTaB CHIIBI KPUCTAUIM3ALHMOHHOIO

JaBJICHHUA: o0BbeMHas CuJjia, MOBCPXHOCTHAA CHUJIa M CHJIa BHCIIHCTIO OaBJICHUS. BCKTOpHaSI
JuarpaMma CcoCctaBa CHJIbl KPUCTAJINIM3AMMOHHOI'O JaBJICHMAA.
14, KpI/ICTaJIJII/ISaIII/IOHHOG JaBJICHHUC. CocraB KPpUCTAJVIM3AllMOHHOTI'O  OAaBJICHUS:
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00BEMHOE JJaBJICHHUE, TOBEPXHOCTHOE JAaBJICHUE U BHELTHEE JaBIICHHE.

15,  CocraB KpHCTANIM3ALMOHHOIO JABJIEHUS M CHJIBl KPUCTAJUIM3ALUOHHOTO
naBieHUs B mporecce Bompmepa-BebGepa. YHuBepcalbHbIE 3aBUCUMOCTH KOMITOHEHTOB
KPHUCTANIM3AL[MIOHHOT' O IaBJIEHUs OT pa3Mepa KpucTasia.

16.  DkcnepuMeHTaJIbHOE OIpeesIeHUE TIOBEPXHOCTHOTO U 00BEMHOTO JIaBJICHUN MpU
KpUCTaIM3ai. Bo3MOXKHOCTh MONy4eHHI CBEPXBBICOKMX MaBJIECHUI NPH KPUCTAJUIM3ALUU
HaHOKPHCTAJLJIOB.

17.  TlomydyeHue aJiMa3HBIX MJICHOK.

18.  3aBucumocTh 0ObEMa KpHcTaia OT KOHIICHTPALUU KPUCTAIIIM3yEMOTrO BEIeCTBA
B KpHUCTAUIM3alMOHHOM cpene. Ciyyall HEOTPAaHWYEHHOM KPHUCTALIM3ALMOHHOW CPEMBI.
3aBucUMOCTh 00BEMa KpHCTalJa OT M3MEHEHUs o0beMa KPUCTAUIM3ALMOHHON Cpeibl.
[IpenkpucTanan3aioHHbIE CPEIBL.

19.  VYpaBHeHME COCTOSHUS PACTYILEro KpUcTaia.

20. Iloctymar o0  CymIeCTBOBaHMM  (U3UKO-XUMHUYECKOTO  PABHOBECHS  JUIS
MaKpOKpPHUCTAJJIOB.

21.  H300apHBIi pocT KpUCTala M3 pacijiaBa MM YACTOW MapoBoi (as3el wim u3

pacTBopa MpHU MOCTOSHHONW KOHLEHTPALMM U IPU MOCTOSHHOM 00beMe KPHCTaTU3AL[MOHHON
cpenpl. YpaBHeHne TomcoHa-KenpBuHA Ui pacTymiux KPHUCTALUIOB IPH TMEPEOXIKICHUN
KPHUCTAJUIM3AIIMOHHOW  CpeAbl. 3aBHCHMOCTh pa3Mepa KpUCTala OT HepeoXJIaKACHUS
KPHUCTAJUTU3AI[MOHHON Cpe/Ibl B HEPAaBHOBECHOM ITIPOIIECCE.

22.  HM3orepMmuyeckuil pocT KPUCTAIIIOB U3 pacillaBa WM YUCTOM MapoBOi (a3bl, HIH
U3 PacTBOpa MpPH MOCTOSHHOW KOHIIEHTPAIMH W TIOCTOSHHOM OOBEME KPHUCTAILTH3AIMOHHOM
cpenbl. YpaBHenue Tomcona-KenbpBuHA aisi pacTymiero KpucTaula MPH HEPECHIIICHUH MO
JIABJICHUIO. 3aBHCHMOCTh pa3Mepa KpHUCTala OT BHEIIHEro JaBJICHUS B HEPABHOBECHOM
nporecce.

23.  HM300apHO-M30TEPMUYECKUN POCT KPHUCTAIIOB NMPH H3MEHEHHWH KOHIICHTPAIUH
WIn o0beMa KPUCTAJUTM3AIMOHHOW cpenpl. YpaBHeHHe TomcoHa-KenbpBuHa aisi pactymiero
KpHUCTaZIa TMPH KOHIEHTPAIMOHHOM TIEPECHIEHNH. 3aBUCUMOCTh pa3Mepa KpHUCTaula OT
KOHILICHTPALMOHHOTO MEPECHIIICHNSI B HEPAaBHOBECHOM ITPOIIECCE.

24.  PaBHOBecHas MeracTabuipHas  oONacTh  KpUCTAUIM3alMu. PaBHOBecHOE
HepeChIeHne KPHUCTAJUIM3AIMOHHON Cpeasl M0 TeMIeparype, IaBJIEHHIO, KOHIIEHTpPAlUU WU
o0beMy 3TOH cpeabl. PaBHOBeCHOE BO3MYIICHHE PABHOBECHOT'O MEPECHIIICHUS PACTYIIETO
KpHCTaJUIA.

25.  HepaBHoBecHass MeracTaOuibHas o0JacTe Kpuctajumzanuud. HepaBHOBecHOe
MePECHIIICHNE KPUCTAJUIM3AMOHHOW Cpelbl MO TeMIlepaType, MaBICHHUIO, KOHIICHTPAIUH M
o0beMy dTOW cpeapl. HepaBHOBeCHOE BO3MYIIEHHE PABHOBECHOTO COCTOSHHS PACTYIIETO

KpHUCTaJIa.
26. JudbdepennmnanibHoe  ypaBHEHHE  Majoro  HEPaBHOBECHOTO  BO3MYIICHUS
pacTylIero Kpucrauia.
27. Pemenme  muddepeHIMaTbHOTO  ypaBHEHHsS ~ MallorT0  HEPaBHOBECHOTO

rapMOHUYECKOTO BO3MYILEHUS pacTyiero kpucramia. Crtabunuszanus 1a0MIbHOCTH PacTyILEro
KpHUCTaJlJIa IPU TAKOM FapMOHMYECKOM BO3MYILIEHUHU. AHAJIOTUs C MasTHUKOM Kanuisl.

28. Crabunusanus J1aOMJIBHOTO PAaBHOBECHS PACTYILEro KpUCTaula MPU TEIIOBOM
(GIyKTyallMOHHOM HEPaBHOBECHOM BO3MYIIECHMM KPHCTAUIM3allMOHHOW cpenbl. YCIoBHS, NpU
KOTOPBIX HACTyMAeT Takas CTaOMIU3alIA.

29. PaBHOBecHass M HepaBHOBECHas MHOXKECTBEHHas KpucTtaumsanus. [IpusHaku
3THUX BUJOB KPUCTAJIN3ALUH.
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4. O0beM y4eOHO# JUCHUNJIMHBI

B 3aueTHBIX B akazem.

Bunel yue6HOI paboTh eAMHULAX yacax
OO01asi Tpy10eMKOCTh JMCUMILVINHBI 10 Y4eOHOMY ILIAHY 3 108
AyAUTOpPHBIE 3aHATHSA: 1,5 48
Jlexmum (Jlek) 1 32
[Tpaktuueckue 3austus (I113) 0,5 16
Jlaboparopusie pa6ots (JIP) - -
CamocrositesbHas padora (CP): 1,5 60

Buja KOHTpOJISi: 3a4eT ¢ OLEHKOM

AHHOTanus padoyeil NPOrpaMmbl U CHUNITTHHBI
«JlomosinuTenbHbIe raBbl usnkmw» (b1.B.0/1.14)

1. Ileaw u 3aga4M AU CHUTLTHHBI

Henb0 QUCHUNIMHBL SBISETCS TPHOOPETEHUE CTYIEHTaMHU 3HAHWW 1O OCHOBHBIM
pazaenaM GU3MKU ¥ YMEHHIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUIUIMHAX.
OCHOBHBIMH 3aJa4aMU JUCIHUIIMHBI, PEIICHUE KOTOPHIX 00ECIIEYNBACT JOCTHKCHHE
HENH, SIBISIOTCSA: (HOPMUPOBAHHE MTPEICTABICHHUI 00 OCHOBHBIX (DU3MUECKUX 3aKOHAX MPHUPOJIbI
Y METOJ/IaX TEOPETUUYECKHUX MCCIIEAOBAHUIN Pa3IMUHbIX (PU3NUECKUX SBJICHUM, a TAK)KE JaTh
MPEJICTaBICHUS O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOAAaX UCCIICJOBAHMS.
2.  TpebGoBaHus K pe3yJibTaTaM 0CBOEHUSs JUCHHIIMHBI
N3yuenne kypca (GU3MKKA NPU TOATOTOBKE OakajnaBpoB 1o HamparieHuio: 18.03.01

XuMuyeckast TeXHOJIOTHS

CIocoOCTBYET MPUOOPETEHHIO CIIECAYIOIUX KOMITETECHITUH:

[InanupoBaTh W TPOBOAWUTH (PHU3MUECKUE SKCIEPUMEHTHI, MPOBOIUTH O00pPabOTKY UX
pe3yabTaTOB U OLICHWBAThH IOIPEIIHOCTH, BBIABUrATh TMIIOTE3bl U YCTAHABIIMBATH IPAHMUIIBI UX

npumenenus (ITK-16).

Hcnonp30BaTh 3HAHHUS OCHOBHBIX (DU3MUYECKUX TEOPUIM A pEIICHUH BO3HHKAIOUIMX
¢u3nueckux 3amay, CaMOCTOSTENBHOIO MPHOOpETeHUsl (PU3MYECKUX 3HAHWH, JJIS MOHUMaHHA
OPUHLIUIIOB paboThl NMPUOOPOB M YCTPOMCTB, B TOM YHCIE BBIXOASIIMX 3a TPEAeIbl

KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (OI1K-19).

B pe3yabTare nzyueHusi JMCHUIIUHBI CTYAEHT J0JI/KEH:

3HATh.

- (1)I/I3I/I‘-IeCKI/Ie OCHOBBI KBAHTOBOM CTaTHCTHKH (I/ICXO)IHI)IG «0a30oBEIC) ITOJIOKCHH A, OCHOBHBIC

KBAaHTOBBIC CTATUCTUYCCKUC pacnpeﬂeﬂeHI/m);

- DJIEMEHTHI 30HHOM TCOpHHU ITPU TPAKTOBKE PA3JIMYHBIX CBOMCTB MCTaJIJIOB, AUBJICKTPUKOB U

IIOJIYIIPOBOIHUKOB;

- 6a30BbIe (hH3MUECKHE MTOHITHS O KBAHTOBBIX TEOPUSIX TEINIOEMKOCTH (Ha MpUMepe

KPUCTATINIMICCKUX TeJ'I);

- 3JIEMEHTHI (PU3UKU TBEPJIOTO TeJa (MCXOHBIE MOHITHS O KpUcTauiorpaduu, TUax
KPUCTAJUIMYECKUX CTPYKTYP; CBEICHHUS O SBJICHUH U KBAHTOBOM TPAKTOBKE

CBEPXITPOBOJAMMOCTH).
yMeThb!
-  TPUMEHATh UCXOAHBIE  (u3MYeckue  (TCOpPeTHUYECKHUE)

HpO(l)CCCI/IOHaJ'IBHBIX 3aJa4,

3HaHUA

peLIeHnn

- TIPOBOJIUTH OIICHOYHBIE pPacUY€Thl M OCYIIECTBIATH (HA KAYECTBEHHOM YPOBHE) aHaJIM3,

HAOII0JaEMBIX SIBIICHUIA.
BJIAAETD.

- HaBbIKaMH OOOCHOBAaHHS CBOMX Cy)KI[CHHfI, 4qTo CHOCO6CTByeT IIPpaBUJIBHOMY BLI60py

MCTOJUKHU MPOBOJAUMOIO CTYACHTOM HCCJICIOBAHUS.
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3. Kpartkoe conepixanue THCHUIIIMHBI

Cemectp 4
1. DyieMeHTHI KBAHTOBOM CTATHCTHKH
OJIeMEHThl KBaHTOBOW cTaTUCTUKU. KBaHTOBas cuctema U3 OAUMHAKOBBIX 4actull. [IpumHummn
TOKJIECTBEHHOCTH OJUHAKOBBIX YacTull. CHUMMETPUYHBIE M HECHUMMETPUUHBIE BOJIHOBBIE
(GYHKIIMM, OMHMCHIBAIOIIUE COCTOSHUS TOXKIECTBEHHBIX MHUKpOUYacTUIll. BO30HBI U (EepMHOHBL
[Mpunuun Ilaynu. KBanToBble cratuctuueckue pacrpezaenenus boze-DitHmireiina u depmu-
Jupaka. BeIpoXKIeHHBIN 3JIEKTPOHHBINA ra3 B KpUCTAIaX (METaslIbl).
2. MeTabl, ANIJIEKTPHKHU H MOJYNPOBOJHUKH € TOYKH 3PEHHS 30HHOI Teopun
OHepreTudeckue 30HBI: cratuctuka ®epmu-lupaka, »sHeprus @Depmu. ONEeKTpoH B
NEepUOIUYECKOM I10JIe KpUucTaiuia: 3 peKTUBHASL Macca JIEKTPOHA.
3. DyeMmeHTHI (PU3UKHU TBEPAOTO TeJiA.
Ousuka TBEpAoro tena (PTT): ompenenenue, CBA3b C APYTMMHU JTUCHHUILIMHAMU, OOBEKTHI
U3YYEHHUs, Kpyr pemaemblx 3amad. CBs3p ¢ Kpuctamworpaguei, KpuCTAIIOPU3UKONH WU
kpuctasuioxumuel. KonneHcupoBanHoe cocrosHue. [loaxox K omnucaHuio TBEPABIX TEI.
Crpykrypa kpuctamioB. Cummerpus W (U3UYECKHE CBOMCTBA KPHUCTALIOB. THIbBI
KPUCTANIMYECKUX CTPYKTYp (oOmias xapakrepuctuka). IL1oTHble ymakoBku: KyOuueckas U
reKcaroHajibHas (Ha KayecTBEHHOM YypoBHe). [loHsTHE O CBEpXIpOBOAMMOCTH (KBAHTOBbBIE
MpEeJICTaBICHUS HAa KaYECTBEHHOM yYPOBHE).

4. O0beM y4eOHOH JUCIUILINHBI

Butst yueGHoH paGoTs! B 3auerneix | B akagem.
eIMHUIIAX qacax

OO01mast Tpy10eMKOCTb JUCHHUIJIMHBI 110 Y4eOHOMY IIAHY 3 108
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexuun (Jlek) 0,44 16
[TpakTueckue 3anstus (I113) 0,44 16
Jlaboparopusie pabots (JIP) - -

CamocrositesbHas padora (CP): 1,11 40
Buja xoHTpOJISI: IK3aMeH 1 36

AHHOTaIUs pado4yeil NPOrpaMmMbl JUCUMIIIIMHBI
«JlabopaTopusbie padoTsl no ¢puznveckoii xumun» (b1.B.0/1.15)
1. lean u 3a1a49u AUCHMIIJIMHBI
Hegb AUCHMIVIMHBI — O3HAKOMHUTb M PACKPBITh BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
9KCIIEPUMEHTAJIbHBIX METOJ0B (U3NYECKOM XUMHUHM, HAYYUTh CTYyJEHTa BUIETb O0JIaCTH U
npejenbl MPUMEHEHUS] 3TUX METOJO0B HCCIIEJOBaHMs, YETKO IOHMMATh MUX IMPUHIUIHAJIBHBIE
BO3MO>KHOCTH M OTPaHUYEHUS IPU PEIIEHUU KOHKPETHBIX AKCIIEPUMEHTAIbHBIX 3a/1a4.
3agauM M3ydeHUs JUCHMIUIMHBI CBOJATCS K (DOPMUPOBAHHUIO y CTYJEHTAa TBOPYECKOTO
MOJX0Ja K PAa3BUTUIO0 HABBIKOB (PU3MKO-XMMHUYECKOTO HCCIEA0BaHUS, TPAMOTHON MOCTAaHOBKE
71a00paTOPHOrO MCCIEIOBAHUS U HAXOXKICHUIO IyTEeH €ro peajaus3aluy, aHaau3a U 0000IIeHus
MOJIyYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTaTOB.
2. B pe3yabTaTte n3y4eHus kypca «JIaboparopabie padoTbl 1o GU3NMIECKOH XMMUM)
CTY/IEHT J0JIZKeH:
Oénaoams cnenyromumu npodeccuoHanbHbIMU KommneteHusamu (11K):
—  CHOCOOHOCTBIO MPOBOJUTH CTAHJAPTHBIE U CEPTU(DUKAIIMOHHBIE HCIBITAHUS MaTepUAJIOB,
u3ienui u TexHonoruueckux mnporeccos (ITK-17);
—  CHOCOOHOCTBIO HCIIOJIB30BAaTh 3HAHUE CBOMCTB XMUMHUYECKHUX JJIEMEHTOB, COCTUHEHUH U
MaTeprasioB Ha X OCHOBE JUTS PelIeHus 3a1a4 npodeccuoHanbHoi aesirenbaocTr (ITK-18);
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— TOTOBHOCTBIO MCHOJNb30BaThb 3HAHHUSA OCHOBHBIX (U3MUECKUX TEOpUH JUIsl pPELICHUS
BO3HHKAIOMUX (U3NIECKUX 33jad, CAMOCTOSATEIBHOTO MproOpeTeHus (hU3NIeCcKrX 3HAHUMH,
JUIs TOHUMAaHMsI IPUHLUIIOB paOOThI MPUOOPOB M YCTPONCTB, B TOM YHCIIE BBIXOJAIINX 3a
npezebl KOMIIETEHTHOCTH KOHKpeTHoro HanpasiaeHus (ITK-19).

3namey:

— TNIPUHLHUIEI PAOOTHI U CXEMBI HCTIOJIb3YEMbIX U3MEPUTEIBHBIX YCTAHOBOK;

— BO3MOKHOCTH METOJOB CIIEKTPOXUMUU AJIs1 IPOBEIEHUS KAUECTBEHHOI'O U KOJIMYECTBEHHOTO
aHalM3a XMMHUYECKHX CHCTEM, OIPENEeICHUS TEPMOJMHAMHUYECKUX CBOHCTB XHMHYECKUX
BEIIIECTB;

— KOHAYKTOMETPUYECKUI u MIOTEHIIUOMETPUYECKUI METObI HaXOKJICHHUS
TEPMOJIMHAMUYECKHX XapaKTEPUCTUK 3JIEKTPOJIUTOB (AaKTHBHOCTEH M KO3((UIMEHTOB
AKTUBHOCTH, KOHCTaHTbI AUCCOIMALIMH, TEPMOAMHAMUYECKUX XapPAKTEPUCTHK PEAKIINN);

—  (U3UKO-XMMUYECKHE METOJbl MCCIICAOBAHMUS M aHajau3a (a3oBBIX PAaBHOBECHH B OJHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMax, IyTH MOCTPOECHUSI (Pa30BBIX TUArpaMM COCTOSIHUS;

— OKCIIEPUMEHTAJIbHBIE METO/Abl M3Y4YEHUs KHHETHMKM XHUMHMYECKHX peakLui, CrocoObl
OIpeZe/IEHUs] KOHCTAHT CKOPOCTEN U MOPAIKa XMMUUECKUX PEAKLIUM.

— KaJOPUMETPUYECKUE METO]Ibl ONpEAESCHUsI TEIUIOEMKOCTH, TEIUIOBBIX 3((EKTOB U APYTrUX
TEPMOXUMHUYECKHUX CBOMCTB N3Y4aeMbIX OOBEKTOB.

Ymemon:

— TDPUMEHATH TEOPETHUYECKHE 3HAHHUSA U HKCIEPUMEHTAIbHbIE METObl HCCIIECJOBAHUS
(u3NYEeCKON XUMHH TTPU PEHICHNH MPO(ECCHOHANBHBIX 33/1a4;

— chopmynupoBath mnpobiieMy U 00OCHOBaTb BBIOOP SKCHEPUMEHTAJIBHOIO METOoja
UCCIIeI0BaHMs, IOCTABUTh LEJIN U 3a/1a4l U HAMETHUTb IIyTH UX JOCTHKECHHUS;

— TIPOBECTH MAaTEMAaTHYECKyl0 O0Opal0OTKYy OSKCIEpUMEHTAIbHBIX JaHHBIX Ha  0asze
TEOPETUYECKUX 3HAHUHN 10 PU3NUECKON XHUMUHU;

— TMPeJACTaBJIATh JaHHbIE JJAOOPATOPHOIO MCCIENOBaHUs B rpaduyeckoit popMe U Ha OCHOBE
IOJIyYEHHBIX 3aBHCHUMOCTEM OIpPENEIsTh COOTBETCTBYIOLIME TEPMOJUHAMHYECKHE U
KUHETHYECKHE XapaKTePUCTUKH XMMUYECKON CUCTEMbI M XMMUYECKOI'0 IPOLIecca;

— ITPOBOAMUTH AHAJIU3 U KPUTHUECKHU OLIEHUBATH IOJIyYEHHBIE IKCIEPUMEHTAJIbHBIC JIAHHBIE,
000011aTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX JSKCIEPUMEHTAJIbHBIX METOAOB (U3NUYECKOH XUMHMH IS
pelIeHNs KOHKPETHBIX MCCIIEI0BaTENbCKUX 33/1a4;

— JKCHEPUMEHTAJIbHBIMU METOJaMH MCCIEI0BaHUS COCTOSHUS XMMHMYECKOTO PAaBHOBECHUS U
KHMHETUKH XUMHUYECKOI0 Ipolecca.

— T1npueMaMu OOpabOTKH IOJIyUYEHHBIX OIBITHBIX JAHHBIX [UIS BBISIBICHUS U YCTAaHOBJICHUS
B3aMMOCBS3€H MEXIYy TEPMOAMHAMHYECKUMH CBOMCTBAMH M (PU3MUECKUMH HapaMeTpamu
rporecca;

— 3HAHUSAMHU OCHOBHBIX 3aKOHOB (DM3MYECKOM XMMHUHU I COJIEp’KATEIbHOM HHTEpHpeTalnuu
HOJYYEHHBIX 3KCIIEPUMEHTAIbHBIX PE3yIbTAaTOB.

3. Kpartkoe cogep:xkaHue JUCHHILIHHBI
[IpumeHeHne MeTOJOB  (PU3MKO-XMMUYECKOIO HCCIEAO0BAaHMUS JJsl  OINpEesICHUs
TEPMOAMHAMMUYECKHUX U KUHETUYECKUX XapaKTEPUCTUK XUMUYECKUX CHCTEM.
CnexkTpoxuMH4ecKHe MeTOAbl HccJenoBaHusA. KauecTBeHHBIH aHaiIM3 BeleCTBa

(ompeneneHue MEXbSIEPHBIX PACCTOSHUNA, MOMEHTOB MHEpUUU MoJekyn). OmnpexneneHue

KOJINYECTBEHHBIX  XAPAKTEPUCTUK (CTENEHH JUCCOLMALMM M KOHCTAHThl JAMCCOLIMALIUU

AJIEKTPOJINTOB, TEIUIOEMKOCTH BEILIECTBA).

DJIeKTpOXUMHYecKHe MeToAbl HcciaenoBanus. Konaykromerpus. OmnpeneneHue

KOHCTAHThl JIUCCOLMALIMK CJIa00ro 3JEKTPOJIUTA, CTENEHW JTUCCOLMALMHU, >SJIEKTPUUECKOM
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MMpOBOAMMOCTHU npu OCCKOHEUYHOM pa36aBJI€HI/II/I KOHAYKTOMCTPHUICCKUM METOJ0M.
HOTeHHI/IOMeTpI/Iﬂ. OnpeneneHI/Ie TCPMOANHAMUYCCKHUX XaAPAKTCPUCTUK XUMHYCCKOM peaKnun

(AH®, AG®, A,S°), TemmeparypHoro kodpduumnenta 3J1C (dEo/dT ), cranmaptaoit DJIC

(E®), u3yueHwue BIUSHHS J0OABOK Ha MOTEHIIAA YJICKTPO/IA.

®a3oBoe paBHOBeCHE B OJHOKOMIIOHEHTHBIX cHcTeMaX. DUIHKO-XMMHYECKHI
aHagm3. l3yueHue 3aBUCUMOCTH CBOMCTB CUCTEMBI OT €€ cocraBa. KpuBBIE OXJIaKICHMUSL.
Onpenenenre cocraBa 3BTEKTUYECKOW cMmecHu. [locTpoeHne nuarpaMm KWIMEHUS W AUArpamm
IUTABKOCTH it OWHApHBIX cucTeM. OrpaHHYeHHAass PACTBOPUMOCTH B TPEXKOMIIOHEHTHBIX
CUCTEMaXx.

Xumnueckoe paBHoBecue. OrpejerneHre KOHCTaHThl XUMHUYECKOTO pPaBHOBECUS U
TEIOBOTO (P (heKTa XUMUUECKON PEaKIIUK Ha TIPUMEPE PEAKITUI Pa3I0KEHUSI.

TepMmoxumusi. Kagopumerpus. Onpenenenue TEMJI0EMKOCTH BELIECTB
KaJIOPUMETPUUECKHUM METOJIOM.

4. O0beM y4eOHOH JUCHHUILINHBI

. B 3a4€THBIX B aKaJieM.
Buasbl yueOHol padoThI

eIUHHNIIAX yacax
OO0mas TpyA0eMKOCTb JMCUMILIMNHBI 0 Y4eOHOMY 30 108
IUIAHY '
AyIUTOpHBIE 3aHATHSL: 0,89 32
JlaGopaTopus 0,89 32
CamocrositesbHas padora (CP): 2,11 76
Bua koHTpoJA: 3aueT / IK3aMeH - 3ayer

AHHOTanuUs padoyeil MporpaMMbl JUCHUILIHHBI
«OcHoBbI kBaHTOBOM xumun» (b1.B.0/1.16)
1. eanb aucuunanHbI

— JIOTMYCCKHU OPraHU30BAHHOI'O0 O3HAKOMIJICHHA C OCHOBHBIMH IIOHATHAMUA COBpCMCHHOfI
KBAaHTOBOM XHUMUU;

— HU3Y4YCHHA OCHOBHBIX KBAHTOBO-XMMHUUYCCKHX MCTOHOB pacuc€Tta CTPOCHHUA U CBOICTB
XHUMHUYECCKUX CUCTEM,

— O3HAaKOMJICHHUA C OCHOBHBIMHA MMpeaACTaBJICHUAMU (6] XUMHUUYECKOU CBA3HU u
MCKMOJICKYIISAPHBIX BSaHMO}IeﬁCTBHHX;

— O3HAKOMJICHUS C  OCOOEHHOCTSMH  XHMHYECKOH  CBSI3H,  MEXMOJEKYISIPHBIX
B3aUMOJICVCTBUI 1 CBOMCTB MOJIEKYJISIPHBIX CHUCTEM U TIOJIMMEPOB;

- HpI/I06peTeHI/I}I HaBBbIKOB pa60TBI C OCHOBHBIMU KBAHTOBO-XMUMHWYCCKUMH KOMIIBIOTCPHBIMU
nmporpamMmmamMu, UCII0JIb3YEMbIMHU Ha IMPAKTUKE.
2. B pe3yabTare M3y4YeHHMs] NUCHHUILVIMHBI 00y4aloIIMiics 1O nmporpamme OakajgaBpuarta
HOJIKeH:
Obnaoams cnenytomumu npodeccunoHanbabiMu (1K) komneTeHmsaMu:

— TOTOBHOCTh INPHUMEHSTh AHAIUTUYECKHE M YHCICHHBIE METOJbl PELICHUS IOCTaBICHHBIX
3a/1a4, UCI0JIb30BATh COBPEMEHHbIE HH()POPMAIIMOHHBIE TEXHOJIOTHH, TPOBOAUTH 00pabOTKyY
UHPOPMALIMKM C  MCIOJB30BAaHMEM  MPUKIAJAHBIX IPOTPAMMHBIX  CPEACTB  Cdepsl
npoQeCCHOHATBHON NIeATENFHOCTH, MCIOIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U
0a3bl aHHBIX B CBOEH MpOQecCHOHaIbHON 00JacTH, MaKeThl NPUKIAAHBIX MPOrpaMM JUIs
pacdera TEXHOJOTHYECKUX mapaMeTpoB obopynoBanus (I[1K-2);

— CHOCOOHOCTh IUIAHUPOBAaTh M MPOBOJAUTH (UINYECKUE M XUMHUYECKHE SKCIIEPUMEHTHI,
MIPOBOJIUTH 00PA0OTKY UX PE3yJIbTAaTOB M OIEHUBATH MOTPEITHOCTH, BBIIBUTATh TUIIOTE3bI U
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YCTaHABIIMBATh TPAHUIIBI UX TPUMEHEHUS, IPUMCHSITh METObI MATEMAaTHICCKOTO aHAIIN3a U
MOJICITUPOBAHHS, TEOPETUIECKOTO U IKCIIEpUMEHTANBHOTO nccnenoBanus (ITK-16).
3name:

— OCHOBHBIC IIOJOXKEHHUS KBAaHTOBOM XUMHU, COBpeMeHHOﬁ TCOpUU XUMHYCSCKOM CBSI3U H
MCKMOJICKYJIISIPHOTO B3ElI/IMOI[CﬁCTBH$I U nOpuMepbl €€ MNPUMCHCHUSA K KOHKPCTHBIM
XUMHUYECKUM CHUCTEMAaM,

— IPUHLUIBI KOJUYECTBEHHOM XapaKTEpU3alUd AaTOMHOM U DJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJIIPHBIX CUCTEM U IIOJUMEPOB;

— OCHOBHBIE B3aUMOCBS3M MEXIY DJEKTPOHHOH CTPYKTYpOH U (U3UKO-XUMHUYECKUMHU
CBOMCTBAaMH BEILIECTB, JICXKAIINE B OCHOBE YIIPABJICHUS CBONCTBAMHY;

— BO3MOYKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHYECKHMX PpAaCYETHBIX METOJOB H

00J1aCTH UX MPUMEHUMOCTH.
Ymems:

ITpyMeHsITh KBaHTOBO-XUMUYECKUE MOAXOAbI 1 METOABI ISl pacyeTa, HUHTEPIIPETALUN U

MIPEACKA3aHUs CTPOCHUST W CBOMCTB MOJIEKYJIIPHBIX CHCTEM M ITOJIMMEPOB.
Braoemy:

DneMeHTapHbIMU HaBbIKaMU PUMEHEHUSI KBAHTOBO-XUMHUYECKHUX MOJIX0JI0B U METOJIOB

Y MHTEPIIPETALNN PE3YIbTAaTOB IIPHU PEIICHNH IIPAKTHYECKUX TEXHOJOTUYECKHX 3aJa4 U

CTaHJIAPTHBIMU KBAaHTOBO-XMMHMYECKUMU KOMIIBIOTEPHBIMH MPOTrpaMMaMH.
3. Kpartkoe cogep:xanue TUCIHHUILTHHBI
Beenenue. Ilpenmer KBaHTOBOM XMMHHU. POJIb KBAaHTOBOM XMMHMHM B ONMCAHMM XHMHYECKHUX
SBJIEHUH U NIPOLIECCOB. B3anMOCBSA3b KJIACCUYECKON U KBAHTOBOW MOJIEJIEH MOJIEKYJI.

Monayab 1. O6mmuye npuHIKITE KBAHTOBOW XUMHUH
OcHOBHBIE MOJIOXKEHUS KBAHTOBOW MEXaHUKHU. BapuallMOHHBIM METOJ HAXO0KIEHHUS BOJHOBBIX
¢ynkuuit. [IpubiamkeHne He3aBUCHMBIX 4acTUIl. MEeTOo caMOCOTIaCOBAaHHOTO TOJIS [T aTOMOB.
[TpubnnxeHne HeHTPaNbHOTO MoJisd. ATOMHbIE OPOUTANIN M UX XapaKTEPUCTHKH.
OHO2TIEKTPOHHBIE U MHOTOAJIEKTPOHHBIE BOJTHOBBIE ()YHKIIMU M METOJIBI MX pacyera.
AHTHCUMMETPHYHOCTh 3JICKTPOHHOH BOJHOBOW (yHkIuu. CruH-opOutanu. JlerepMuHaHT
Cnenitepa. Benenne B meroasl Xaprtpu-®oka um Kona-lllama, xumuueckas  TpakTOBKa
pe3yabTaTOB. DIEKTPOHHbIE KOHPUTYpallUM aTOMOB € TOUKH 3PE€HUS] KBAaHTOBOM XMMHUHU.
Moayasb 2. Metoasl KBaHTOBOM XUMUH
[Tpubmmxenne bopHa-Onmnenreiimepa, annadaTUYECKU MOTSHIIMAT U TOHATHE MOJICKYJISIPHOMN
cTpyktypbl. Metoasl Xaprpu-®Poka n Kona-IlIsma ans monekyinsl. [pubnmxenne MO JIKAO.
DOneKTpoHHas  Koppensuus. Meroa  KOHQUIypallMOHHOTO  B3auMoJeHCcTBUS.  Teopus
BO3MyIlleHUH. Pacuer sHeprum aucconuanyy XMMHUYECKHUX CBSI3EH.
WNepapxus MeTOAOB KBAHTOBOM xXuMuHM. Hesmmupudeckas KBaHTOBass XHMUA. ba3ucHbie
(GYHKUIMU 111 HEAMIIUPUYECKUX pacyeToB. ATOMHBIC U MOJIEKYJIsipHbIe Oa3zucHble HaObophl. Poib
0a3ucHBIX (QYHKIMNA B OMHUCAHUU CBOWCTB MoJiekyi. [lomysmnupuueckue merozsl. BanenTHoe
npubimkeHue. m-3aekTpoHHoe npubmmxenue. Meton [lappuszepa-Ilomna-Ilappa. Ilpocroit u
pacIIMPEHHBIN METOABI XIOKKEIIS.
ToyHOCTH KBAHTOBO-XMMHUYECKHX PACUETOB CBOMCTB MOJIEKYIL.
Mopayasb 3. XuMuueckasi CBA3b U MEKMOJIEKYJISIPHbIE B3aUMOIEHCTBUS

OpOurtanbHas KapTUHA XUMHUYECKON CBsA3H. KOHCTpYKTHBHAS U JEeCTPYKTUBHAS UHTEPEPEHIIHs
opoOutaneii. MonekymnspHble OpOUTANIN U UX CUMMETpUiiHas kKiaccudukanus. KoppensinnoHHable
JMarpaMMbl. DJIEKTPOHHBIE KOH(QUIypaluyd ABYXaTOMHBIX MOJEKYJ. AHaIW3 3aceleHHOCTEH
opburaneit no Mannukeny. [lonsitue o 3apsaax 1 nopsiikax cBsize.
[TpocTpaHCTBEHHOE  paclpefelIeHue DJIEKTPOHHOM IIJIOTHOCTM W XHMHYECKas  CBS3b.
MexMonekynsipabie  B3aumojeictus. JlepopmanmonHas sieKTpoHHast IIOTHOCTh. CHIIBI B
MOJIEKYJIaX.
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3akmouenue. KBaHToBasi XMMHSI KaK HHCTPYMEHT ITPOTHO3a B XUMUHU.
4. O0beM y4eOHOM TN CIUTIIUHbI

Bunel yueGHOI paboThI B 3auerHbIx B akagem.
eIMHHIIAX Jacax

O01mast Tpy10eMKOCTh IHCHHUILIMHBI 110 Y4eOHOMY 3 108

IJIaHY

AYIUTOpPHBbIE 3aHATHUS: 0,89 32

Jlexumnu (Jlek) 0,45 16

[TpakTuueckue 3anstus (113) 0,44 16

CamocrositesbHas padora (CP): 2,11 76

Buj koHTpoOJIsA: 3a4eT / IK3aMeH - 3a0

AHHOTaIUs pado4yeil NPOrpaMmMbl JUCUMILIIMHBI
«Mmunepanorus» (b1.B.0/1.17)

1. Heap aucuumiuHbl — GOpMHUpPOBAHHE COBOKYIHOCTH 3HAHUN - KaK O MPHUPOJIHBIX
MHUHEpaJIbHBIX (hazax (MHHEpPAJoOB), TAaK U MCKYCCTBEHHO MOJydaeMbIX (Kak MpaBWiIO Ha Oasze
IPUPOJIHBIX) MAaTEpUAJIOB, METOJOB UX MCCIEA0BAHNUS, BKIIOYAIOUINX B C€0s1 MaKPOCKOIMYECKHA
U MHUKPOCKOIIMYECKUI aHaIu3 CTPYKTYpbl M CBOMCTB MaTepuayoB. J(MCLMIIMHA — JOJDKHA
o0ecreunTh 3HAHUS HEOOXOAMMBIX IPHU CO3/IaHWU HOBBIX (DYHKIMOHAJIBHBIX MAaTE€pHAJIOB,
OTBEYAIOIUX COBPEMEHHBIM TPEOOBaHUAM KauecTBa, 3PPEKTUBHOCTH U SIKOHOMUYHOCTH.

OcHOBHBIE 3amaud - JUCHUIUIMHBI CBOIUTCS K (QopmupoBanuio y OakanaBpa
OIpeJIe]IEeHHOr0 00beMa 3HAaHUM MHHEpalbHbIX (a3 M COBPEMEHHOH XHUMHUKO-CTPYKTYpPHOMH
KJIaccu(UKauy MHHEPAJIoB, HEOOXOAMMBIX HABBIKOB I10 OIPENEICHUIO CBOWCTB MHHEPAJIOB,
IPOTHO3UPOBAHNUE CBOMCTB CUHTE3UPYEMbIX MUHEPATIBHBIX (ha3.

2. B pe3yabrare n3y4eHust AMCUMIIIMHBI 00y4aKOIIUICH 10JKEH

3nams:

- CTyIeHT JOJDKEH UMETh YETKHE U SICHBIC TIPECTaBICHUS O MHUHEPAJIe, €r0 (PHM3NIECKUX
U XUMHUYECKUX CBOMCTBAX.

- JloyoKeH 3HaTh BCE OCHOBHBIC TIOHSATHSI MUHEPAIOTUHU (THOMOP(HU3M U TIp. )

- 3HaTh OOIIMEe NPUHLUIBI KJIACCU(UKALIUA MUHEPAJIOB U 3HATh BCE OCHOBHBIE pa3/ieibl,
CTPYKTYPHO-XUMHUYECKHE KJIACCHI U TPYIIBI MUHEPAJIOB.

-IIpouecchl reHe3snca MUHEPAIOB U €r0 0COOEHHOCTH.

Ymemo:

-Ilonb30BaThCs COBPEMEHHBIM O0OPYJOBAaHUEM, HEOOXOAUMBIM I JHArHOCTHKHU
MHUHEpaJIbHBIX (a3

-Onpenensate pu3nyecCKrue 1 XUMUYECKHE CBOMCTB MUHEPAJIOB Ha MapO- U MUKPOYPOBHE.

-JlnarHocTupoBaTh MHMHEpadbl IO KOMIUIEKCY CBOMCTB M  IapareéHeTUYECKUM
acCOLALUSIM.

Bnaoemuw:

- HaBBIKOM OIIpeJIeJIeHHUSI MUHEPAJIOB

3. KpaTkoe cogep:kanue TUCHHUIINHBI

Paznen 1. BBenenue B MUHEPAJIOTHIO.

1. Beenenne. Ilpenmer, 3amauM, MeETOABI U COAEpPKAHME MHHEPATIOTHH.
Omnpenenenue MOHATHS MHMHepasna, MuHepan Kak 3JeMEeHT MuposjnaHus. Vcropus pasButus
HAYKd U €€ CBA3b C APYTUMU AucuuminHaMyu. OCHOBHBIE HAIpaBlIeHUs, MPOOJIEMbl U TIaBHbIE
3a/1a4d COBPEMEHHON MUHEPAIIOTHH.

2. Xumuueckuil coctaB MuHepanoB. OOuMe TNOJOXKEHHS O B3aMMOCBS3AX
KPUCTAJUIMYECKON CTPYKTYpPbI, XMMUYECKOI'O COCTaBa M CBOMCTBaX Muepanon. [loaumoppusm u
HOJAUTUNIUS MUHEpasoB. CoelMHEHHs MMOCTOSIHHOTO M MEPEMEHHOro Xxumcocrana. Vzomopdusm
UM aJJIMTUBHOCTh B MHHepanax. TBepable pacTBOpbI, YCTOMYMBOCTb M pacraj TBEpJbIX

89




pacTBOpoB, JMKBalusa. Posib Bojabl B MuHepanblx. KpucrannuzanuonHas, KOHCTUTYLHOHHAs U
a7IcopOLIMOHHAs BOJIA.

3. ®dusnyecKkue cBOMCTBA MUHEPaAIoB. MaKpOCKOIIMYECKUE CBOMCTBA — LIBET, LIBET B
nopouike, Ojgeck U OJiecKOMeTpUYecKas CcHcTeMa, TBEPAOCTb, XPYINKOCTb U KOBKOCTb,
MOBEPXHOCTH CKOJIOB, IUIOTHOCTb.  JlaGopaTtopHble METOJbI HCCIEIOBAaHHS MHHEPAJIOB
(merambpHBIE MUHEPAIOTHYECKUE UCCIICIOBAHMUS ).

4. VYcnoBust 00pa3oBaHusi MHUHEPAJOB B TNpHUpoje (FeHEe3UC MHHEpalbHBIX (a3).
OO6mme TmoNoXKeHus. ['eoNoruvyecKkne MpOIECChl MHUHEpaIoo0pa3oBaHUsA. IHIOTCHHEIE,
9K30T€HHBIE TpoLecchl 1 MeTamopdu3M. MojenupoBaHue NpoLecCOB MUHEPAIIO00pa30BaHUs U
COBpPEMEHHBIE METO/IbI POCTA.

5. MuHepalibHble accolualMM M TmapareHe3suc. Mopdosioruss MUHEpaloB U UX
acTperaros.

Pa3nen 2. OnucarenbHas MUHEPAJIOTHS.

6. [IpuHnMnIBI cOBpeMeHHON Kiaccupukanuu MuHepanoB. CucremaTika MUHEPAJIOB.

[Ipocteie BemectBa. CepHUCTBIE COEAMHEHHS M MX aHajuoru. l[anouaHble COEAUHEHUSI.
Kucnoponusie coequuenus. [IpocTeie v clioX)HbIE OKCHABL. [ MAPOKCUIBI.

7. @ocdarbl, apceHatsl, BaHagatel. CynbdaTsl. XpoMmaTsl, BOJb(pamarsl,
monmbaatel. boparsl. Cuninkarsl. KapkacHble 1 OCTpOBHBIE.

8. Cunukatel ¢ KOJIBLIEBOH, LIETIOYEYHOU, IEHTOYHOM U CIIOMCTOM CTPYKTYPOH.

9. Cunukatel ¢ IPOCTHIMU U CIIOKHBIMH CETKaMH TE€TPA3IPOB.

[TonsiTHE 0 METPONIOTHUH.
4. O0beM yueOHOH THCHHILJIMHBI

B 3aueTHBIX B akanem.
Bunel yue6HoI paboTh eAMHULAX yacax

O01as TPyI0eMKOCTh JHCHHUILVINHBI 110 Y4e0HOMY IUIAHY 2 72
AyIMTOpHBIE 3AHATHS: 1 32
Jlexmim (JIek) 0,5 16
[TpakTuaeckue 3arstus (I13) 0,5 16
Jlabopartopusie padots (JIP) - -

CamocrositesbHas padora (CP): 1 40
Bua KOHTpOJIAA: 3a4eT ¢ OLeHKOM - -

AHHOTanus padoyeil NPOrpaMMbl U CHUIITTHHBI
«IIpoexkTpoBanue nerajeit MammH 1 annaparos» (b1.B.O/1.18)

1. Iesib AUCHMILIMHBI - HAYYUTH CTYJACHTOB TBOPUYECKOMY TOJIXOY K BBHITTOIHEHUIO
WH)XEHEPHBIX Pacue€TOB Ha MMPOYHOCTh, )KECTKOCTh U YCTOMUYHUBOCTD SJIEMEHTOB KOHCTPYKITHH,
JeTasiedl ¥ y3J10B MAIllUH | aIlaparos.

OCHOBHBIMH 33/1a4aMU JUCIHUILIMHBI, PEIICHHE KOTOPHIX 00ECIIeYnBaeT
JOCTH>KEHHE 11eJTH, SIBIISIOTCSL:

® U3y4YCHUE TUIOBBIX AIEMEHTOB KOHCTPYKIIMN XUMUYECKOTO 000PYI0BAHHS;

® OCBOCHHE OCHOB METOIUKH IMPOCKTUPOBAHUS;

e oOecnieyeHHe HEOOXOIMMOHN TEXHHUYECKOM HHpOpManuel s BOCHPUITUS

CTYJIGHTaMH PsiJIa TIOCIETYOIINX TACIUTLIINH.

2. TpeGoBaHus K pe3yJIbTaTaM 0CBOECHHS THCIHUTLIUHBI
Nzyuenue xypca «llpuknamnas mexanuka» mno HampasieHuto 18.03.01 Xummuueckasi

TEeXHOJIOTUSI CTTIOCOOCTBYET MPUOOPETEHHIO CIIEAYIOIINX KOMITETEHIIHI:

® TUIAHUPOBATH U MPOBOJUTH (PU3HUECKUE U XUMUYECKHE IKCIICPUMEHTHI, TPOBOIHUTH
00paboTKy MX PE3yIbTATOB M OICHUBATH IOTPEIIHOCTH, BBIIBUTATH THIIOTE3BI H
yCTaHABIMBATh TPAHMIIBI UX MPUMEHEHHS, TPUMEHATh METOJbl MaTEeMAaTUYECKOTO
aHaJdM3a U MOJICTUPOBAHMS, TEOPETUYECKOTO U  AKCHEPUMEHTAIBHOTO
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uccinenosanus (I1K-16);
® JCMOJb30BaTh 3HAHUSI OCHOBHBIX (DU3MUECKUX TEOPHH IS pelIeHUs] BOZHUKAIOIIUX
(bu3nuecKrx 3amad, caMOCTOSATEIbHOTO MPHOOpeTeHus: (PU3MUEeCKUX 3HAHWUM, I
MMOHUMAHHUSI IPUHIIUIIOB PabOTHI MPUOOPOB U YCTPOMCTB, B TOM YHCIIEC BBIXOISIINX
3a Tpeielibl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasierus (ITK-19);
B pe3ysabTare nzyuyeHus JUCHUNIUHBI CTYAEHT JOJI/KEH:
3HATh:
® KOHCTPYKIIMH, THIIAXXU U KpPUTEpUHU pabOTOCIIOCOOHOCTH JeTalell MaIlWH,
cOOpOYHBIX eNUHUIL (Y37I0B) U arperaros;
® OCHOBBI TEOPHUHU COBMECTHOM pabOTHI M METOJIBI pacueTa JeTajaei U y3JI0B MallluH ’
anmapaToB XUMHYECKOW TEXHOJIOTHH;
yMeTh:
® BBLINOJHATH U YUTaThb TEXHUYECKUE CXEMbl, YEPTEKU U ICKU3bI JeTalieH, y3JI0B U
arperaToB MaIIuH, COOPOYHBIX YePTEKEH U UepTEKH OOIIECTO BU/IA;
® MPOU3BOJUTH pacyeThl IO OCHOBHBIM KpHUTEpUsSM pabOTOCIIOCOOHOCTH H
KOHCTPYMPOBAHHUSI JIeTajei MalllnH;
® TPOU3BOJUTH PACUYEThl M KOHCTPYMPOBAHHUE JAETalell MallMH W MEXaHU3MOB C
Y4€TOM MPOU3BOJICTBEHHOW TEXHOJIOTHH M SKCIITyaTaIiH;
BJIA/eTh:
® HaBBIKAMH KOHCTPYMPOBAHHUS U TEXHUYECKOTO TBOPUYECTBA;
® TpaBUJIAMU MOCTPOCHUS TEXHUYECKUX CXEM U YePTExKeil;
® OCHOBHBIMM METOJAMH pacyeTa M TMPOCKTUPOBAHUS MEXaHHMYECKUX Y3JIO0B H
JJIEMEHTOB TEXHUKHU.
3. KpaTkoe coep:kaHue JUCHUTINHBI:

Moayas 1. «PacyeT XHMHYECKOr0 anmapara ¢ MeXaHH4eCKHM IepeMelInBaoIuM
YCTPOMCTBOM.

[To Bcem 3TamaM KypcoBOro mpoekta ohopMisieTcsl elnHas MOsICHUTENbHas 3anucka. B
MNOSICHUTENBHYIO 3alliCKy BKIIOYAIOTCS IPOEKTHBIE M IPOBEPOYHBIE PACUYEThl THIIOBBIX
3JIEMEHTOB B COOTBETCTBHH C JCHCTBYIOUMMH MeToAuKamu. [IpousBoautcs:

1) BBIOOP KOHCTPYKIIHOHHBIX MAaTEPUAJIOB;

2) pacueT OCHOBHBIX T€OMETPHUYCCKUX PA3MEPOB arlapara;

3) pacyer TOJIIMH CTEHOK armnapaTa u pyOariku;

4) moxbop MpUBO/a;

5) pacuer (1aHIIEBOTO COCTUHECHHUS KPBIIIKH C KOPITYCOM armrapara;
6) pacuer Baja MEIIAJIKH HA BUOPOYCTOWYMBOCTD M MPOYHOCTB;

7) moxbop u pacuet MyQThI;

8) mombop M pacyeT YIUIOTHEHHSI.

Moayas 2. «YepTesx 0011ero Buaa annapara.

BrmmonHsieTcst eprexx 00IIero Buaa ammapaTa ¢ BHIAMH, pa3pe3aMu, CCUCHUSMH H
BBIHOCHBIMH DJIEMEHTaMHU, JAIOIIUMU TMOJHOE MPEJICTaBICHHE 00 ero YCTPONCTBE W MPUHITUIIE
paboTel. YepTexk o011ero Buaa anmnapara Coaep>KuT:

1. U3oOpaxkenue anmmapara (BUIbI, pa3pe3bl, CEUCHUS, BRIHOCHBIE 3JIEMEHTHI), COJIEpIKaIIe
OKOHYATEIIbHbIC KOHCTPYKTUBHBIE PEIICHHUS.
OCHOBHBIE pa3MepBhl.
Pacrnonoxenue mrynepos, Jitoka, OIop anmapara.
Tabnuiry Ha3HaYeHHsI IITYLEPOB B arlnapare.
TexXHUYECKYI0 XapaKTEPUCTHKY U TEXHUYECKHE TPEOOBaHUS K HEMY.
Ha BTOpOM nHCTE BBIMONHSIOTCS YEPTEX U COOPOUHBIX €AMHUIl U JeTanell. Ueprexu
BBITIOJTHSIOTCS Ha TUcTax ¢opmara Al.

KypcoBoil TpOEKT SIBISETCS CaMOCTOATEIBLHON paboTON CTydeHTa, KOTOPBIA HEceT

arwmn
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MOJIHYFO OTBETCTBEHHOCTH 3a €€ KaueCTBO (MPaBHILHOCTH PAacueTOB, OPOPMIICHHE YEPTEIKEN) H
CBOEBPEMEHHOCTh BBITIOJTHEHHUSI BCEX 3TanoB padoT. [IpemogaBarens — pyKOBOAUTENb MPOEKTA
HaTpaBIsIeT paboOTy CTyJAEHTA, KOHCYIbTHUPYET MO HESICHBIM BOIPOCAM, OIPEIEISCT CTCIICHb
3aBEPIICHHOCTH OT/IEIBHBIX 3TANOB MPOSKTUPOBAHUSI.

3. O0beM yueOHOI 1 CUNIIMHBI

B 3aueTHBIX B akanmewm.
CANHUIIaX qacax

OO6masi TPyA0eMKOCTh THCIIHILUTHHBI 110 Y4eOHOMY TIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,44 16
Jlexumm (JI) - -
[IpakTuueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,56 92
Bua koHTpoOJIA: 3aueT / IK3aMeH Kypcogoii

npoext/

3auer ¢

OLICEHKOH

AHHOTAIUA MPOrPAMMBbI Y4eOHON JUCHUIIIMHBI
«Pu3nyeckas xumus peajabHoro kpucraiaia» (b1.B.OJA.19)

1. Heap qucuumiaunbl — GOPMUPOBAHKE Y CTYACHTOB OakanaBpuaTa MpeACTaBICHUN O
METO/Iax yIpaBJICHU SBICHUAMU JNeQeKT000pa30BaHUs B KPUCTAIUIMYECKHX (Da3ax, o crmocodax
CUHTE3a KPUCTAJUIOB C 33/IaHHBIM YPOBHEM Je(EKTOB U >KETaeMbIMH CBOWCTBAMHU.

OcHOBHBIE 3a71a4H -

- O03HAKOMJICHHE C TEOPETHYECKHMMH OCHOBaMHU (U3NYECKOM XMMHUH TBEPIOTO Tela U
BBISIBJICHHSI B3aMMOCBSI3U MEXKIY TCPMOJMHAMUYCCKUMH YCIOBUSMHU CHHTE3a M CTPYKTYpPHO-
YyBCTBUTEILHBIMU CBOMCTBaMU (a3, coAepKalluX TOYEYHbIe, MPOTSKEHHbIE U OOBbEMHBIE
neeKTHI,

- O03HAKOMJICHHE C METOJaMHU HCCIEAOBAaHUN OTKJIOHEHHH OT CTEXUOMETPUU B
KPUCTAIUTHYECKHUX (ha3aX HEOPraHUIECKUX COCTUHCHHIA,

— BCKPBITHE 3aKOHOMEPHOCTEH pa3ynopsIoueHUsl B KpPHUCTaUIax M €ro BIMSHHS Ha MX
CBOIICTBA.

2. B pe3yabTare u3yuyeHHs TUCHUILIUHBI 00y4aI0IIUIICA 10/IKEH

3namy:

- KaccupuKauio J1e(heKTOB B KPUCTALTMICCKUX MaTepUalIax;

- METO/IbI OTpe/IeTICHHsI KOHIIEHTPAIU PAaBHOBECHBIX U HEPABHOBECHBIX J1e(DEKTOB;

- OCHOBHBIC THITHI HECTEXHOMETPHUCCKUX (a3;

- OCHOBHBIE 3aKOHOMEPHOCTH BIHUSHHUS JCPEKTOB HECTEXHOMETPHH Ha CBOWCTBA
KPHUCTAJLJIOB.

Ymemn:

- WUCTOJBb30BaTh  KBa3WXUMHYECKYID  TEOPHIO  JUIsl  ONHCAaHUS  IPOIECCOB
nedekToo0pa3oBaHus B KpUCTAIIAX;

- pacCUMTHIBATh KOHIICHTPALHUIO PA3JIMYHBIX THIIOB JCPEKTOB W3 Pa3HOPOIHBIX
JKCIIEPUMEHTANBHBIX JaHHBIX;

- pacCYMTHIBATH CBOMCTBA KPUCTAIIOB B 3aBHCHMOCTH OT KOHIICHTPAIIMH PAaBHOBECHBIX
TOUCYHBIX J1e(hEKTOB.

Braoems:

- HaBbIKAMHU OIpe/eNIeHUs] TUIOB JAE€(PEKTOB MO Pa3HOPOAHBIM 3KCIEPUMEHTAIbHBIM
JTAaHHBIM;

- METOJIaMH pacyeTa KOHLIEHTPALUs TEIUIOBBIX AePEeKTOB U Ne(EeKTOB HECTEXUOMETPHH;

- METOJIaMU ONPEEICHHSI TEPMOAMHAMHUYECKUAX IMAapaMEeTPOB PABHOBECHBIX TOUYCYHBIX
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neeKTOB B KpHCTAIIIaX.

3. KpaTkoe cogep:xaHue TUCHHUILTHHBI

1. Beenenue.

WneanbHblil n peanbHblii (¢ aedexkramu) kpucrami. dusnyeckas XUMUS KPUCTAIUIOB C
nedexTaMu, Kak o0JacTb 3HaHUM O (HOPMUPOBAHMM CBOWCTB KpUCTAJLIa, OOYCIIOBIEHHBIX €ro
nedextHocThIO. Kimaccudukanus neeKToB CTPYKTYphI KpUCTasIA.

2. TemuoBoii Oecropsiiok B Kpuctayvie. TeruoBbsle edexTsl. DeHOMEHONIOTHYecKas
XapakTepUCTHKAa TEMJIOBbIX Je(QeKTOB. DBbIABIEHHE 3aKOHOMEPHOCTEH, OINUCBIBAIOLIMX
3aBUCUMOCTh KOHLIEHTPAIMH TEIUIOBBIX JAE(PEKTOB OT TEMIIEPaTyphl METOAAMHU CTaTUCTUYECKON
tepMoauHaMuKu. KoHuenTpanus nedeKkToB Kak (yHKIHS TeMIepaTypbl B 0OJJHOKOMIIOHEHTHBIX
KpUcTallaX. 3aBUCHUMOCTb KOHIIGHTpPALlMM TEIUIOBBIX Je(EeKTOB OT TeMIepaTrypbl B
JBYXKOMIIOHEHTHBIX  KPUCTAJNIMYECKUX  COCAMHEHUSX.  OKCIIEPUMEHTAJIbHBIE  METOJIbI
ONpEeNeIeHUs]  KOHIIGHTPALMU  TeIUIOBBIX  JieeKToB.  BbIsfiBiIeHHE  3aKOHOMEPHOCTEH,
ONMCHIBAIOUINX SIBJICHUS Je(deKTooO0pa3oBaHMsl B KPHUCTAUIAX METOJAaMH KBa3UXUMHUYECKOM
aHasiorny. ConocTaBiaeHNe KBa3UXUMHUUECKUX U CTATUCTUUYECKUX METOJIOB.

3. Becriopsimok B kpucTamie, 00yCIOBICHHBI HAPYIICHUSIMHU cTexuoMeTpuu. JledekTor
HectexuomeTpuu. O HEen30eKHOCTH HApYIIEHUS CTEXUOMETPUU B KPHUCTAIAX XHUMHUYECKHX
coenquHeHuil. HecrexuomeTpus OMHApHBIX coeluHEHU. BnusHue nedexkroB HECTEXMOMETPHUU
Ha CBOWCTBAa KPHCTANIOB. 3aBUCHUMOCTb KOHLIEHTPALMHM Je()EeKTOB HECTEXMOMETPHHU OT
OCHOBHBIX TEPMOJAMHAMUYECKUX IapaMEeTpoB — JaBieHUs M TeMmieparypbl. OcoOeHHOCTH
aHAJIUTMYECKOTO U IpauuyecKoro ONnucaHMs TaKUX 3aKkoHOMepHocTed. OToOpakeHue sBIEHUI
HapylICHUs CTEXUOMETPUU Ha Juarpammax coctossHus. O TepMOAMHAMUYECKON MpHUpoje
HECTEXMOMETPHUECKUX (ha3 Kak TBEPJbIX PACTBOPOB H3OBITOYHBIX KOMIIOHEHTOB B OCHOBHOM
BemecTBe. TepMOIMHAMUYECKUI aHAIU3 MPUYUH, ONPEACIISIONNX BHI 00IaCTH TOMOTEHHOCTH
U €€ N0JI0KEHHE Ha JMarpaMMe COCTOSIHUSL.

[Tpobnema coOCTBEHHBIX MpHMeceil B 0000 YHUCTOM KPHCTAIE CTEXHOMETPHUYECKOTO
coctaBa. (DPU3NKO-XMMHYECKHE OCHOBbI METOJIOB PpEryJMpOBaHUs YPOBHS COOCTBEHHBIX
npuMeceil B TakuMX KpuUCTaUlax. OJHepreTuka aedekroB Hectexuomerpuu. OmpeneneHue
OCHOBHBIX TEepMOJHHAMHYECKMX MapameTpoB jaedekroodpazoanusa [IHped. [Sped, 1Gued,
pacyeTHbIE U AKCIIEPUMEHTAIbHbIE METO/IBI.

4. 3ako4YeHue.

[TepcnekTHBBI pa3BUTHS XUMHH TBEpPAOTo Tena. [IpoGiiemsbl, CBA3aHHBIEC C JaTbHEHIITUM
pa3BUTHEM TEOPHUU paszyrnopsioueHust kpucramioB. IIpoGremsr Hectexuomerpuu. [Ipobiemsl
NOJTy4eHHUs1 0€3IMCIIOKAIIMOHHBIX KPHUCTAJIIOB.

4. O0beM y4eOHO JUCUHMIIIIMHBI

B 3aueTHBIX B akagem.
Bupl yue6HOM paboTh €IUHNIAaX gacax

O01mas Tpy10eMKOCTh JTHCHHUILINHBI 110 Y4eOHOMY ILIAHY 4 144
AyIMTOpHBbIE 3aHATHS: 2 64
Jlexnuu (JIek) 1 32
[TpakTnueckue 3anstus (I113) 1 32
Jlaboparopusie pabotsl (JIP) - -

CamocrosiTesbHas padora (CP): 2 80
Buja KoOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTaus padoyeil MPorpaMMsbl M CHHUIIIHHbI
«/lonosHuTEALHBIE TJIaBbI opranudeckoi xumun» (b1.B.0/1.20)
1. eap AMCHMIVIMHBI — IPUOOPETEHHUE CTYACHTAMH 3HAHUN O CTPOCHHUU OPTaHUYECKUX
COCIUMHEHUI, OCHOBHBIX XHMHYECKHMX CBOMCTBaX pa3iIUYHBIX KJIACCOB OPraHUYECKUX
COEIMHEHUI U METO/1aX UX MOJYYEHHS], KaK IPOMBILIUIEHHBIX, TaK U JJAOOPaTOPHBIX.
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2. B pe3ysabTare u3yueHus JUCHUINJIHHBI CTY€HT J0JI/KEH:

Obnaoams crienyronumu npodeccruonanbHbiMu koMrieTeHmusiMu (11K):

- CIIOCOOHOCTBIO IIAHUPOBATH U MPOBOIUTH (PU3MUECKUE U XUMUYCCKUE IKCIIEPHUMEHTHI,
IPOBOAUTH 00pabOTKY HMX pE3yJabTaTOB U OICHMBATh IOTPEIIHOCTH, BBIABUTATh THIIOTE3bI
YCTaHABIMBATh TPAHMIIBI UX MPUMEHCHHS, MPUMEHSITh METOJbl MaTEMaTHYECKOrO aHallu3a |
MO/JICITUPOBAHHUS, TECOPETHIECKOTO U DKCIIEpUMEHTANBHOTO nccieaoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB, COCTUHEHUN U
MaTepHaJOB Ha MX OCHOBE JIJIS pEIIeHus 3a1a4 mpodeccruoHansHoi aesrenpaoctu (ITK-18)

- TOTOBHOCTBIO H3Yy4aTh HAYYHO-TEXHUYECKYI) WH(POPMAIMIO, OTCUECTBEHHBIH H
3apyOeHbIN ONBIT 10 TemaTtrke uccaenopanus (I1K-20).

3nams:

— TEOPETUYECKHE OCHOBBI CTPOCHUS W CBOKMCTB Pa3IMYHBIX KJIACCOB OPTaHUYCCKHX
COCIMHEHM;

— CIOCOOBI TIOJIYUEHUSI U XMMHYECKHAE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHHMUYCCKUX
COCJIMHEHM;

— — OCHOBHBIC MEXaHHU3MBI IPOTEKAHUS OPTAaHUYCSCKUX PEaKIINi;

— TEXHHUKY O€30ITACHOCTH B JTAOOPATOPHH OPTraHUYCCKOH XUMUU;

— MIPUHIIMITE 0€3011aCHOTO OOPAIICHHS ¢ OPTAHMYECKUMHU COCTUHEHUSMU;

- METO/bI U BUJIBI XpoMaTorpapuu it ONPEACIICHUs COCTaBa PEaKIIMOHHON CMECH;

— TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIICICHHS, OYHCTKH M WICHTU(UKAINN
OpPraHMYECKUX BEIIECTB;

— IKCIIEPUMEHTAIBHBIC ~ METOJBI  TPOBEJCHHUS  OPraHWYECKHX  PEaKIIHi,
MPOTEKAOIIUX 0 PA3TUIHBIM MEXaHU3MaM;

OCHOBHbIE OOIIME METOAMKH B3aUMHOHN TpaHC(hOpMallMU KIACCOB OPraHMYEeCKUX
COCIMHEHMI.

Ymems:

— TPUMEHSTH TEOPETUYCCKUE 3HAHUS I CHHTE3a OPraHMYECKHX COCTUHCHHM
Pa3IUYHBIX KJIACCOB;

— aQHAIM3UPOBATh W TPEJCKA3bIBaTh PEAKIMOHHBIC CBOWCTBA OPraHUYECKHX
COCIUHCHMHI,

— COCTaBJISITh CXEMBI CHHTE3a OPTAaHMUECKUX COSAMHECHUMN, 3aJAHHOTO CTPOCHHS;

- NPUMEHSTh  TEOPETUYECKHME  3HAHHWA U OKCIEPUMEHTAIbHbIE  METObI
UCCJIEJIOBaHMSI OPraHUYECKON XUMUU MIPU PelIeHnH ITpodecCHOHaIbHbIX 3a/1a4;

- chopMmynupoBatb ~ mpobiemMy U OOOCHOBaTh  BBIOOp  TPHOOPOB U
9KCIIEPUMEHTAILHBIX METOJIOB MCCIIEOBAHUS, MOCTABUTH IIENIM U 33/1a4ll U HAMETHTh IMYTH UX
JOCTHIKCHHUS;

- CUHTE3UPOBATH COCTUHEHHUS 110 TPEI0KEHHON METOUKE;

- MPOBECTH BBIJCICHUE W OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB Ha OCHOBE
TEOPETUYECKHUX 3HAHUH M0 OPraHUYECKON XUMUM;

— BBIOMpATh PAIMOHATBHBIA CIOCO0 BBIICICHUS W OYUCTKH OPraHUYeCKOIro
COCITUHCHHUS;

- MPEJCTaBIATh JlaHHBIE J1a0OpaTOPHOTO HCCIENOBAaHUS B BHUAE T'PAMOTHO
0(OPMIIEHHBIX METOJTUK;

- MPOBOJNTH aHAIIM3 M KPUTHYECKH OLIEHWBAThH MONTYYECHHBIE SKCIIEPUMEHTAIbHBIC
JaHHbIe, 00001IaTh U AeaTh 000CHOBAHHBIC BBIBOJIBI HA 0a3€ MPOBEAEHHBIX OMBITOB;

BEIOpaTh COcO0 WACHTU(UKAIIMHA OPTaHUIECKOTO COCTUHEHHUS;

Braoems:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCU(PUKAIIUU OPTAHUICCKUX COCTUMHCHUH;

— OCHOBHBIMH T€OPETHYECKUMH MPEACTABICHUSIMU B OPraHUYECKOM XUMHUH;
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— HaBbIKAMU OOOCHOBAHUSI PAlMOHAIBHBIX CIIOCOOOB TOJNYUYEHHUS] OPTraHUYECKUX
BEILECTB

- KOMILIEKCOM COBPEMEHHBIX IKCIIEPUMEHTAIIbHBIX METOJ0B OPTraHMYECKOW XUMUU
JUTSL pEIIeHUsI KOHKPETHBIX MCCIIEIOBATEIbCKUX 33/1a4;

- SKCIEPUMEHTAIBHBIMUA METOAMH MPOBEICHUSI OPTAHUYECKUX CUHTE30B.

- OCHOBHBIMH METOJIaMU UACHTU(PUKAIIMN OPraHUUYECKUX COeTUHEHUI

- nprueMaMu 00pabOTKU U BBIJIEICHUS CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMU OCHOBHBIX 3aKOHOB OPraHWYECKOM XUMHUU Ui COAEPKATEIbHOU
MHTEPIPETALMH MMOJTYyYEHHBIX SKCIEPUMEHTAIIbHBIX PE3yJIbTaTOB.

3. Kpartkoe cogep:xanue JTUCUMIIIMHBI

lManorenonpounsBoiHbIE. Knaccudukanmus. Homenknarypa. Ankuii- u
aJTWIrajioreHyuipl.apoMatuyeckue  rajmoreHuabl.  M3omepusa. Homenxmarypa.  CnocoOsl
nonydeHus. [IpoCcTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHue. Pu3nmyeckue cBoucTBa. Peakuun
HYKJICO(PMIHHOTO 3aMelieHusi W oTmieruieHus. [loHsTne HyKI€OOUIBHOCTH M OCHOBHOCTH
peareHTOB. AMOUICHTHBIE HYKJI€O(DUIbHBIC PEareHTHI.

MeramiopraHudeckue  COCIWHEHUs.  [HWIbl  CBSI3€M B AJIEMEHTOPTaHUYECKHUX
coequHeHUsX. CrocoObl TONy4YEHUS! JUTHH- U MarHUHOPraHUYECKUX COeAMHEeHHH. Peaxius
I'punbsapa, mexanusm. Peakiiun ¢ kKapOOHWIBHBIMUA COSTMHEHUSIMHU.

Cruptel. ®enonbl. [Ipocthie >¢hupbl. OMOKCUCOSTUHEHHS. AJBAECTUABI, KETOHBI.
KapOoHoBBIE KMCTIOTBI U UX MPOU3BOJHBIE. B Kak10M Kiacce paccMaTpHUBAIOTCS CIEAYIOLINE
pa3fenbl: W30MepHs, HOMEHKIaTypa, (U3MYecCKHe U XUMHUYECKHEe CBOMCTBa, CIOCOOBI
MOoJy4YeHHs. MexaHu3Mbl peakiui.

Manonossiit 3¢up. Ilomyuenue. Ctpoenne, CH-KucnorHocTs. Peaknuu koHaeHcaruu
MaJIOHOBOTO 3(pa ¥ MAJIOHOBOH KHCIIOTHI C albJeTHIaMi. AMUHOKHUCIOTHL. J[MKapOOHOBBIC
KHUCJIOTBI.

A3zorconepxaue coenuHeHus.  Hutpocoeaunenus. AmuHbl. B kaxaoMm kiacce
paccMaTpUBAIOTCS CIENYIOUINE pa3/iesbl: H30MEepHsl, HOMEHKIATypa, pU3ndecKre U XUMUYECKUe
CBOWCTBA, C1IOCOOBI MoTyueHus. MeXaHHu3Mbl peakuii.

A3a- 1 11a30CoeUHEHUS

[Tonyuenue aua3ocoeMHEHHI peakiued AUa30TUPOBAHUS: YCJIOBHUS TMPOBEACHUS
peakuuu u MexaHu3Mm. Duznyeckne CBOWCTBA. XHUMHUYECKHE CBoiicTBa. llonmyuenue wu
[IPUMEHEHUE a3aCOCAMHEHUN.

Metoabl  OYMCTKM ¥ HWACHTH(UKAIUM  OpPTaHWYECKHX coeauHeHuit. CuHTE3
OPraHUYECKUX COCIUHEHUM.

4. O0beM y4eOHOM TUCIUIITHHbI

O6bem
Bun yuebnoi paboThI B 3aueTHBIX B akagemuueckux
CIMHUIIAX qacax

OO0mas Tpy10eMKOCTh THCIUILTHHBI 10 360

10 Y4eOHOMY IJIaHY

AYIUTOpPHBIE 3aHATHS: 160/36 160
Jlexnuu (JIek) 48/36 48
[Mpaktuueckue 3austus (I13) 32/36 32
Jlabopatopus 80/36 80
CamocrosiTesnHas pa6ora (CP): 164/36 164
Jlpyrue Bupl caMOCTOSITENHHON pabOThI 164/36 164

Bua uToroBoro KOHTpoJIsi: 3k3amMeH (JK) 1 Ix3ameH (36)
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4.4.3. IucCUMIUIMHBI BAPMATHBHON YacTH (IMCHUIIMHBI 110 BHIOOPY)

AHHOTaUus padoyeil MporpaMMsbl JTMCHUTIMHBI
«JIeKTUBHbIE TUCUHUILIMHBI 10 (PU3HYECKOl KYJIbType U CIIOPTY»
(b1.B./1B.)

1. Heab aucHUNIMHBI (PU3HUECKOTO BOCIIUTAHUS CTYIEHTOB COCTOUT B (DOPMHUPOBAHHUH
MHUPOBO33PEHUSI M KYJIBTYpbl JIMYHOCTH, TPAXKAAHCKOM MO3UIMM, HPABCTBEHHBIX KayecTB,
YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEJIbBHOCTH B MPHUHSITUM PELIEHUH, CIOCOOHOCTH
UCIIOJIb30BaTh Pa3HOOOpa3Hble (POpPMbI (U3UUECKOW KyIbTYphl M CIOpTa, U TypU3Ma s
COXpaHEHHsI W YKPEIUIEHUS CBOETO 370POBbS U 370POBbS CBOMX OJHM3KHUX B IOBCETHEBHOM
AKHU3HU U TPO(PECCUOHATBHOM NesITeTbHOCTH.

3agauu JQMCHMIIMHBI 3aKJIOYAIOTCS B PAa3BUTHM CIEAYIOIIMX 3HAHUNA, YMEHHH U
HaBBIKOB JINUHOCTH:

- TIOHUMAHWE COLMAIBHOW 3HAYUMOCTH (PU3UYECKON KYJIbTYPHI UM CIOPTa, U WX POJIU B
Pa3BUTHH JUYHOCTH U MOATOTOBKE K MPO(PECCHOHATBHOM NesTeTbHOCTH;

- 3HaHWE HAYYHO-OMOJIOTHUECKUX, MEeJarOTHIECKAX U MPAKTHYECKUX OCHOB (PH3UIECKOM
KYJBTYpPBI M CIIOPTa, ¥ 3/10pOBOI'0 00pa3a KHU3HHU;

- (hopMupoOBaHHE MOTHBAIIMOHHO-IICHHOCTHOTO OTHOWICHHS K (PU3NYECKOH KYIbType H
CHOPTY, (PU3MUECKOE COBEPLICHCTBOBAHNWE M CAMOBOCIIUTaHME, YCTAHOBKHM Ha 3/10pOBBIN 00pa3
KHU3HH,

- OBJIaJICHUE CHUCTEeMOW TMPAKTUYECKUX YMEHUW ¢ HaABBIKOB, OOECHEUMBAIOIINX
COXpaHEHHE U  YKpEIUIEHHWE 370pOBbsl, IICUXMYECKOE OJaronojlyyue, pasBUTHE U
COBEpIICHCTBOBAHUE TCUXO(PHU3NYECKUX CIOCOOHOCTEH, KayecTB M CBOWCTB JUYHOCTH,
camooripeieieHne B (pU3nuecKoi KyabType U CIIOpTe;

- (GopMUpOBaHHE JMYHOTO OIBITA TOBBIIICHUS JBUTaTeNbHBIX M (YHKIIMOHAIHHBIX
BO3MOXHOCTEH, oOecnieueHne oOmed #u  NpodecCHOHaNbHO-TIPUKIATHON  (hU3HYecKOi
MOJITOTOBJIEHHOCTH;

- CO3/1aHHE OCHOBBI JJISI TBOPYECKOTO M METOAMYECKH OOOCHOBAHHOTO HCIOJIB30BAHHS
(GU3KYIbTYpHO-CIOPTUBHOM  JEATEIBHOCTH B LENAX  MOCIHEAYIOUIMX  JKU3HEHHBIX U
po(heCcCHOHANTBHBIX JIOCTHKCHUH.

- 00y4eHMH TeXHUYECKUM U TaKTUYECKUM IpHeMaM OJHOTO U3 BUJIOB CIIOPTA.

2. B pe3yabTtare u3yYeHUsl IMCHUILUIMHBI OOy4YalOIIMiici 1O mporpamme
0akajiaBpuaTa J10JIKeH:

Ognazgets cienyromumu 00mekynbTypabiMu (OK) koMmeTeHIusIME:
- CIOCOOHOCTH PadOTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCTIPUHUMATH COITMAIIbHBIC, STHUYECKHE,
KoH(peccHoHaNbHbIC U KyabTypHbIe pa3nuuus (OK-6);
- CIOCOOHOCTH K caMoopraHu3aiuu u camooodpasobanuto (OK-7);
- CHOCOOHOCTbh HCIOJIB30BaTh METOJABI U CpeAcTBa (U3MYECKON KYIbTYpbl JUisl oOecredeHus
TIOJTHOLIEHHOM COLMAIbHOM U npodeccnonansHoi nestensHoct (OK-8);

3uame:
- HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3MUYECKON KYIbTYPHI M CIIOPTA, U 310POBOr0 00pa3a )KU3HH;
- COLIMATBHO-0MOJIOTHYECKIE OCHOBBI (PU3NYECKOM KYJIBTYpHI U CIIOPTA;
- BJIMSIHUE O3]IOPOBHUTENBHBIX CHUCTEM (DU3MYECKOrO BOCIMTAHMS Ha YKpEIJICHUE 370pOBbS,
npOoPHIAKTUKY TPOGECCHOHATBFHBIX 3a00JIEBaHUI M BPEIHBIX TIPUBBIYCK;
- CIIOCOOBI KOHTPOJISI U OLIEHKU (PU3UYECKOTO Pa3BUTHUS U (PU3NYECKOM MMOATOTOBICHHOCTH;
- MpaBWJia ¥ CIOCOOBI ITUIAHUPOBAHHMS WHAMBHUIYAIBHBIX 3aHATHH pa3IMYHON IEJIEBOM
HAIpPaBIEHHOCTH;
- UCTOPHIO (PU3UUECKON KYJIbTYpPHI U CHOPTA, UMETh MPEICTABICHHE O 3HAYUMBIX CIIOPTUBHBIX
COOBITUSIX HE TOJIbKO CBOEH CTpaHbl, HO U MHPOBOIO YPOBHS;, Ba)KHEWIINE JOCTH)KCHUS B
o0JacTu cropra;
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- cnopruBHble Tpaguuuu MXTHU-PXTY wum. .M. MeHngeneeBa, NOMHUTH O MOJBHUIax
CIIOPTCMEHOB B rojibl Bennkoil 0Te4ecTBEHHON BOMHBI.

Ymems:
- CaMOCTOSTEIbHO 3aHUMATHCS PUINYECKON KYJIBTYPOH U CIIOPTOM;
- OCYILECTBIIATh CAMOKOHTPOJIb 32 COCTOSSHUEM CBOEr0 OpraHM3Ma M coONIofaTh MpaBUiia
TUTHUEHBI U TEXHUKH 0€30MacHOCTH;
- BBINIOJIHATh WHAMBHUIYaTbHO TOAOOPAHHBIE KOMILUIEKCHI O3J0POBUTEIBHON (U3HUYECKOM
KYyJIbTYpbl U CHOPTa, KOMIIO3UIMM PUTMUYECKOM U a’dpOOHONW THMHACTHKH, KOMILJIEKCHI
YIOPaKHEHUS aTJIETUYECKOU TMMHACTUKH;
- BBITIOJTHATH MTPOCTEUIIINE TPHUEMBI CAMOMACCaXKa U PeJIaKCalluu;
- TpPeoJoJieBaThb HUCKYCCTBEHHBbIE M E€CTECTBEHHBIE TMPEMSATCTBUS C  HCIOJb30BaHUEM
Pa3HOOOPA3HBIX CIIOCOOOB MEPEABUKEHUS;
- BBITIOJTHSTH TIPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH;
- OCYIIECTBIISITh TBOPUYECKOE COTPYIHUUYECTBO B KOJJIEKTMBHBIX (pOopMax 3aHATHN (U3HUECKOU
KYJIBTYpPOH U CIIOPTOM.
Braoemy:
- CpeICTBAaMHU M METOJAaMHU YKPEIUICHHsS WHAWBHIYaIbHOTO 3J0POBbS, (U3UUYECKOTO
CaMOCOBEPIIICHCTBOBAHMS;
- JOJKHBIM YpOBHEM (DU3MUYECKON TMOATOTOBIEHHOCTH, HEOOXOAMMBIM Il KauyeCTBEHHOTO
YCBOCHHUS TPOQPECCHOHANBHBIX YMEHHH W HaBBIKOB B TIpoIlecCe OOydYeHUs B BYy3e, IS
oOecrieueHus MOJHOIICHHON COLMaIbHOU U PO(hECCHOHATBHON AeSTEIbHOCTH MOCIe OKOHYaHUS
y4eOHOr0 3aBeCHUS;
- TEXHUYECKUMH U TAKTUYECKUMHU HABBIKAMH B OJTHOM U3 BHJIOB CIIOPTA.

3. Kparkoe conep:xaHue THCHMUILINHBI:

Kypc «®usnyeckas KyabTypa U CHOPT» pEaIU3yeTCsl 4epe3 BAPUATHUBHBIA KOMIIOHEHT
(anexTUBHBIN MOyINb) 328 yacoB (BUJI CrIOpTa MO BRIOOPY CTYJIEHTA), B 3a4ETHBIC €UHUIIBI HE
MEPEBOUTCS, SABISETCS 00S3aTEIbHBIM I UCTIOHEHUS TIPU OYHOLL (hopme 0OyUeHUs..

Kypc «®usnueckass KynbTypa U CHOPT» 3aKaHUMBAETCS 3a4€TOM B KOHIE KaXKI0TO
cemectpa. KoHTponb ycrneBaeMOCTH CTYAEHTOB BEIETCS IO IPUHATOM B YHUBEPCUTETE
PEUTHUHIOBOM CUCTEME.

[Iporpamma paccuuTaHa Ha HM3y4E€HHE AMCIUIUIMHBI B TE€YEHHE LIECTH CEMECTPOB W
IpenoiaraeT, 4yTo O0ydaroluecs: UMEIOT TEOPETUYECKYI0 U MPAKTUYECKYH TMOJITOTOBKY B
obnactu quctuminHel «dusndeckast KyabTypa U CIOPT».

No Paznen nucrmmanHb! Yacos
Bcero Jlexuun IIpaktu- Camocr.
YECKUE pabora
3aHATHS
1. [pakTryeckwii pa3men, 328
1.1. | Y4ueOHO-TpEHUPOBOYHBIEC 3aHITHS 296 296
(o Bugam cropra)
1.2. | KoHTpONBHBIN pa3nien, BXOAUT B 32 32
ayJMTOPHBIE 3aHATHU
Bcero vacos 328 328

IIpakTuyeckuii pazaes

[TpakTryeckuii pa3aen NporpaMMbl peasin3yercs Ha yueOHO-TPEHHUPOBOYHBIX 3aHATHUSX B
y4eOHBIX TpyIIax 1o oomeil GU3NIecKoi MoAroTOBKE WIIHM MO BEIOPAaHHBIM BHIaM CIIOPTA.

Y4eOHO-TPEeHUPOBOUHBIE  3aHATUS ~ Oa3UPYIOTCS HAa  LIMPOKOM  HCIIOJIb30BaHUM
TEOPETUYECKUX 3HAHUM M METOAMYECKUX YMEHMM, Ha MPUMEHEHUH pPa3HOOOpa3HbIX CPEICTB
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(U3HYECKON KYIbTYPBI, CHOPTUBHON U TIPOGECCUOHATBLHO-TIPUKIAHON TOATOTOBKH CTY/ICHTOB.

[IpakThyeckue 3aHATHS TOMOTAIOT MPHOOPECTH OMBIT TBOPYECKONW MPAKTUUYECKON
NESITEIIbHOCTH, Pa3BHBAIOT CAMOCTOSITENILHOCTh B (PU3WYECKOW KYyIbTYpe M CIOPTE B IIEIISAX
JMOCTHXKEHHUST  (pu3Mueckoro coepiueHcTBA. [IOBBIIAIOT  ypoBeHb (PYHKIHMOHAIBHBIX U
JBUTATEIBHBIX CIIOCOOHOCTEH, HAPaBIECHHO (DOPMUPYIOT KAUeCTBA M CBOWCTBA JIMYHOCTH.

[IpakTrueckuii paszmen BKJIOYAET B ce0s moapasfensl: Mo  o0mer (Gusndeckoit
nonaroroBke (ODIT) u cnenmansHol puzmueckoit moaroroske (COII).

Y4eOHO-TPEHUPOBOYHBbIE 3aHATHS

Y4eOHO-TPCHHUPOBOYHBIC  3aHATHS  Oa3uUPYIOTCS HA  IIMPOKOM  HCIOJIb30BAaHUU
TEOPETHUECKUX 3HAHUN M METOJMYECKHUX YMEHHUH, Ha MPUMEHEHHWU DPa3HOOOPa3HBIX CPEACTB
(bu3NYECKON KYIbTYphl U CIOPTA, CIIOPTUBHON U MPOPECCHOHATHHO-TIPUKIATHON (HU3UUECKOM
MOATOTOBKE.

KonTpoJubHblii pa3aes

Kpurepuem ycrentHocTs ocBOeHHsI Y4eOHOTO MaTepHalia sIBJSETCS SKCIEpPTHAs OIeHKa
MpernoAaBaTens, YUUTHIBAIOIIAS pecyispHOCIb NOCeueHUs 0013amMeNbHbIX YUeOHbIX 3aHAmul,
BBITIOJITHEHHE YCTAHOBJICHHBIX HA JIAHHBIA CEMECTpP KOHTPOJIBHBIX HOPMATHUBOB (TECTOB) OOIIEH
buznyecKoil ¥ CHOPTHUBHO-TEXHUYECKOW MOATOTOBKU Ui OTHAENBHBIX TPYII Pa3IHuHON
CIIOPTUBHOW HAIIPABIEHHOCTH.

KoHTponbHBIN pa3fen ocyllecTBIseT OOBEKTHBHBIA ydUeT IMpolecca U pe3yiabTaToB
y4eOHOM NESITeIbHOCTU CTYJIEHTOB M OCYIIECTBISIETCA MO PEHTHHTOBOW CUCTEME, NMPUHATON B
PXTY um. JI.11. Menaeneena.

4. O0beM yueOHOI JUCHMILIMHBI (BAPUATHBHBIA KOMIIOHEHT)

Bun yaeOHO# paboThI Bcero CemecTphl
4acoB I I 11 v \Y VI
dusnyeckas KyJabTypa U CIIOPT — 328
BAPHATHBHBII KOMIIOHEHT
AyauTopHbIe 3aHATHSA (BCEro) 296 32 66 66 66 66 32
1. Teoperuueckuii paszaen
(JIexun)
2. [IpakTryueckuii pa3aen
2.1. Y4eGHO-TpEeHUPOBOYHBIE 3aHATHUS (I10 296 28 60 60 60 60 28
BUJIaM CIIOPTA)
3. KoHTponbHBIHI pa3nen, BXOIUT B 32 4 6 6 6 6 4
ayJIUTOPHBIE 3aHATHUS
Buja uroroBoro KOHTpoOJIst 3a- 3a- 3a- 3a- 3a- 3a-
94er | dYer qer 4eT | 4er | 4er

AHHOTaIUs padoyeil NPOrpaMmMbl JUCUMIIIIMHbBI
«Boruncanrenbnas marematuka» (b1.B.JIB.1.1)

1. Heau u 3aga4m JUCHUTLIHHBI

Leap mporpaMmbl: HAyYUTh CTYJEHTOB TEOPETHUECKUM 3HAHHUSAM U TMPAKTUYECKUM
YMCHHSIM ¥ HaBBIKaM HCITOJIb30BAHMSI COBPEMEHHBIX MaTEMaTHYECKHX METOJIOB C MPUMEHEHUEM
nakera wmarematuueckux mnporpamm MATLAB s pemieHuss mUpPOKOro Kpyra 3aaad

BBIYHCIINTEILHOM MaTEeMaTHKH.

[lenplo HaCTOSIMIErO Kypca SIBISIETCS OOYYEHHUE CIyliareield COBPEMEHHBIM METOJaM
pacdeToB, pacueTHBIX UCCIICAOBAHMI, aHAIIN3a, ONITUMHU3AIMHA MTPOIECCOB MHKEHEPHBIX 3a7a4d C
WCITOJIb30BaHUEM TTaKeTa MaTeMaThuieckux nporpamm MATLAB

3agauu Kypca:
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o0ydeHue CTYJEHTOB TEOPETUYECKHUM METO/aM BbIYMCINUTEIbHON MaTEMATUKH, TEOPETUUECKUM
OCHOBaM CO3[aHUsl M OpPraHU3allMM KOMIIBIOTEPHBIX YEJIIOBEKO-MAIIMHHBIX CHUCTEM pELICHUs
MH)KEHEPHO-PACUETHBIX 33/1a4 METOJaMH BBIYMCIUTEIBHON MaTEMaTUKH;
oOydeHHe CTYACHTOB MPAKTUYECKUM METOJaM BBIUMCIMTEIHLHOW MaTeMAaTUKH, TEOPETHUYECKUM
3HAaHUAM M NPAKTUYECKUM YMEHHUSM M HaBbIKAM MCIIOJIb30BaHMSI COBPEMEHHBIX METOJOB M
KOMIIJIEKCOB IPOTPAMMHBIX CPEJCTB JUIsl pELIEHUs 3a/1a4 BBIYUCIUTEIbHON MaTEMaTHKH;
o0y4yeHHe MeTOJaM M AJITOPUTMaM BBIYUCIUTENBHOW MAaTEMAaTHKH, NMPAKTHUYECKUM HaBBIKAM
UCIIOJIb30BAaHUSI COBPEMEHHOI'O MPOTrPaMMHOI0 OOecleyeHus JUIsl PELICHUs pacueTHBIX 3a1ady
BBIUMCJIUTEIBbHON MaTeEMaTUKH;
2. TpeGoBanus K pe3yjbTaTaM O0CBOECHHS AUCHUIIIUHBI

N3yuenue aucUMIUIMHBI OpU MOAroToBKe Mo HampasieHuto 18.03.01 «Xumuueckas
TEXHOJIOTHs» 110 MporpaMMe OakanaBpuara « XMMUYecKasi TEXHOJIOTUSI MaTepUaIoB U MpuOOpoB
JJIEKTPOHHOW TEXHUKM W HAHOMIEKTPOHUKH» CIOCOOCTBYET (HDOPMUPOBAHHIO CIIEAYIOIINX
KOMIETEHIINH:

Ilpogpeccuonanvnuvix:

CIOCOOHOCTBIO IUJIAHUPOBATh M MPOBOJAUTH (U3NYECKHE U XUMHYECKHE HKCIEPUMEHTHI,
IPOBOAUTH OOpaOOTKY MX pPe3y/ibTaTOB M OLIEHWBATH MOTPEIIHOCTH, BBIABUTATh T'MIIOTE3bl U
YCTaHABJIMBATh TPAHMIIBI UX NMPUMEHEHUs, NMPUMEHATh METOJbl MAaTEMaTHYECKOIO aHalu3a U
MOJICTTUPOBAHHUSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccnenoBanus (I1K-16);

B pe3ynbrare nuzydeHus: AUCUUIUIMHBI CTYICHT JOJIKEH:
3uamo:
(U3UKO-XMMHUUYECKHE U XUMUKO-TEXHOJIOTHYECKUE 3aKOHOMEPHOCTH MPOTEKaHUS MPOILIECCOB
U3MEHEHHs arperaTHOr0 COCTOSIHUS 1Mapo(Ta30)-KUIKOCTHBIX CHCTEM, PEaKTOPHBIX MPOLIECCOB U
OCHOBHBIX IIPOLIECCOB pa3/ieJIeHUs] XMMUYECKON TEXHOJIOTUH;
METO/Ibl ¥ AITOPUTMbI KOMITBIOTEPHOT'O MOJIETMPOBAHMS OCHOBHBIX IPOLECCOB XMMUYECKOMN
TEXHOJIOTMH U TEXHOJIOTHYECKUX CXEM XMMUYECKUX MPOU3BOJICTB;
IPUHLINIIBI IPUMEHEHUS] METO/I0JIOTMH KOMITBIOTEPHOTO MOJAEINPOBAHNS XUMHKO-
TEXHOJOTMUECKHUX MPOLIECCOB IPU aBTOMATU3UPOBAHHOM ITPOEKTUPOBAHUM U KOMIIBIOTEPHOM
YIPABJICHUN XUMUYECKUMU TPOU3BOACTBAMMU.
Ymemos:
pemarb 3aJaydl  KOMIBIOTEPHOTO MOJEIUPOBAHUS  MPOLECCOB  Mapo(ra3o)-KUAKOCTHBIX
paBHOBECH, aOCOPOLINHU, TUCTUIUIALNH, PEKTU(DUKAIINY U KUIKOCTHOU IKCTPAKIUY;
IPUMEHATH [10JIyYEHHBIE 3HAHUS IIPU PELICHUN IPAKTHUECKUX 3a1a4 KOMIIBIOTEPHOTO
MOJIEJTMPOBAHUS OCHOBHBIX MPOIIECCOB XMMHUYECKOIN TEXHOJIOTUU U TEXHOJIOTHYECKUX CXEM
XUMHUYECKHUX TIPOU3BOJCTB.
Bnaoemu:
METOJaMH IPUMEHEHUS CTAaHJapTHBIX NTakeToB NpukiIaaubix nporpamMm (I1I1I1) n nakeros
Mozenupyromux nporpamm (IIMII) s monenrpoBaHUsl OCHOBHBIX IPOLIECCOB XMMHUECKON
TEXHOJIOTUH U TEXHOJIOTMYECKHUX CXEeM XUMUYECKUX NMPOU3BOJICTB.
3. KpaTkoe cofep:kaHue U CHUILIHHBI

Beenenue. Llenu u 3amaun kypca. Kpatkuii uctopuyeckuii 04epk pa3BUTHS
OTEUYECTBEHHOH M 3apyOeKHOW BBIUMCINTENIbHONW MaTeMaTHKH. OCHOBHBIE ATaIlbl pa3paboTKU U
pean3alyy aJropuTMOB Ha KOMITbIOTEpax.

Mopnyas 1. BerumcaurenbHas marematrnka. OCHOBHbIE JTambl: pa3padoTka u
peanu3alnusi aJNropuTMOB Ha KoMmibloTepax. CucreMa KOMNBIOTEPHOH MaTeMaTHKH
(CKM) MATLAB s perieHus 32124 BbIYUCIUTEIbLHON MATEMATUKH.

Tema 1.1. Co3nanue M-nporpaMm ¥ 0CHOBHbIE onepaTopbl M-f3bIKa NPOrPaMMHPOBAHUSA
MATLAB. Bapuantsl cTpyKTYpbI niporpamm Ha MATLAB.

Opranuzanus paboyero crosa Desktop Layout;

Ocuosubie onepaiud B Command Window;
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OcHosubie oneparuu B Editor;
JIuHeHO opraHU30BaHHAs IporpaMMa (aJropuT™);
BeTBiieHUs C OTHUM YCIIOBHEM, HECKOJIBKUMHU YCIIOBHSIMH, BIIOYKEHHBIC, CO CITUCKOM yCI0BHH. If,
switch; moruueckue onepanuu and, or, not;
[{MKIBI CO CUETYMKOM, C MPEIYyCIOBUEM, C TOCTYCJIOBHEM, C IMPEPHIBAHUEM IIOJIHBIM U
MPEPHIBAHUEM YACTHUYHBIM, C 33/IaHHBIM IIarOM CYETYMKA, C OTACIBHBIM OTCUETOM HWTEpaIMil;
for, while, break, continue; ¢ BbI3oBOM (yHKIHIT; ¢ Tuanorom ¢ nojb3oBareiem B Command
Window u B crienpanbHbIX THaJ0rOBLIX OKHAX;
Tema 1.2 CrangapTHble H_HecTaHIAPTHbIe (yHKIUM M-si3pIKka NPOrpaMMHPOBAHUS W
ocHoBHBIE pemarean (solvers) MATLAB.
OyHKIMY ¢ TpadUUeCKUM BBIBOJIOM pe3yiibTaros; plot, subplot, surf, mesh, polar;
DyHKIMU ¢ YUCIOBBIM BBIBOIOM pe3ynbTatoB B Command Window;
DYHKIIUU € 3aMMUCHIO PE3YJIHTATOB B (paii;
OyHKIIMU, BIIO)KCHHBIC B TJIABHYIO () YHKIIHIO;
DYHKIIUU € TIEPEMEHHBIM YHUCIIOM apTyMEHTOB;
OyYHKIINUU, BBI3BIBAIOMINE IPYTYIO (DYHKIHIO, UMSI KOTOPOU MEepeaaHo KaK apryMeHT;
Mopayas 2. BekTopbl 1 MaTpunbl. CucTeMa JMHEHHBIX ajredpanyecKux ypaBHeHHil
(CJIAY).
Tema 2.1. O0paTHasi MATPULIA. Y MHOKE€HHE MATPHIL.
Omeparop inv;
Omnepatopsr Strcat, int2str, numz2str;
Omnepatops! length, min, max, mean, sort;
Omnepatops! dot, tril, triu, eye, zeros, ones, diag;
Omnepatops! rand, linspace, logspace, repmat;
Omneparopsi Size, det, trace, norm;
Tema 2.2. Metoa I'aycca. MeToa IPOCThIX UTEPAILHIA.
Omneparopsi linsolve, rank, eig;
Tema 2.3. O0YCJI0BJIEHHOCTh cHCTEeMbI. UKCJ10 00VCJI0BJAEHHOCTH.
Omnepatops! cond, rcond,;
Moayas 3. O0padoTka pe3yJibTaTOB M3MePeHUs1 OHOH BeJuduHbl. [Ipudauxenne
byHkuun
Tema 3.1. Kpurepuii CTblojieHTa.
Onepatops! polyfit, polyval,
Tema 3.2. AInpoKcHMAIIHSI.
Omneparop Isqcurvefit;
Tema 3.3. UnTepnoJisimsi.
Omneparops! interpl, linear, spline, nearest;
Mopnyasb 4. UncieHHOe HHTETPHPOBaHHE
Tema 4.1. MeToabl NIPSIMOYI0JIbHHKOB
OmnepaTopsl SUM, Mean;
Tema 4.2. MeToabl Tpaneuuii
Omnepatop trapz,
Tema 4.3. Meroa Cumiicona
Omneparop quad, int;
Tema 4.4. Metoa HeloTona-Koreca 8 mopsjika
Omnepatop quads;
Monayas S. YpaBHeHHe ¢ OAHMM HeU3BECTHBIM
Tema 5.1. MeToa aeeHus IONOJIaM
Omneparopsl conv, deconv, polyval, polyder;
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Tema 5.2. MeToa KacaTeJIbHbIX
Omnepatopsr roots, poly, fzero;

Monayab 6. Cucrema HeJIMHEHHBIX YPaBHEeHUI
Tema 6.1. Meton HuroTona-Padcona
Omnepatopsr solve, diff, subs;
Tema 6.2. MeToa NPOCTHIX HTEPAIMIA.
Omnepatopsr sSimplify, collect, pretty;

Moayasb 7. OnHoMepHasi ONTUMH3ANMS
Tema 7.1 MeToabl 0THOMEPHOH ONTHMM3AINHA
Omneparops! fminbnd,;

Moayas 8. MHOroMepHasi ONTUMH3ALMS
Tema 8.1 MeToabl MHOTOMEPHOMH OONTHMHU3ALNHT
Omneparops fminsearch, linprog, fmincon;

Monyas 9. Inddepennuaibubie ypaBHeHUs

Tema 9.1 Metoab! pemienusi AnddepeHnnaJIbHbIX YPABHCHUH.

Omnepatops! dsolve, diff;

3akirioueHue. 3aKIIOUYATENbHAS JIEKIHS 110 MOABEACHUIO UTOTOB Kypca.

4. O0beM AUCUMILIMHBI H BH/IbI Y4e0HOI padoThl

O6bem
Bun yueOHoii paGoTh B 3aueTHEBIX B akagemuueckux

SIMHUIIAX Jacax
OO0mas Tpy10eMKOCTh THCIIHIITHHBI 3 108
10 y4eOHOMY ILUIAHY
AyIUTOPHBIE 3aHIATHSI: 0,89 32
Jlexuuu
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHas padora (CP): 2,11 76
[ToaroroBka k 1a00paTopHBIM paboTam 1,055 38
CaMocCTOsATeIbHOC N3YUCHUE Pa3/IeTIOB Kypca 1,055 38
Bua uTOroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 3auer

AHHOTauUs padoyeil NPOrpaMmMbl JUCUMILIIHHBI
«Inckpernas marematuka» (b1.B./1B.1.2)

1. lean v 3aa49u TUCUMILJIMHBI

Henapo aucHUNIMHBI sBISETCS (DOPMHPOBAHUE y CTYAEHTOB CHUCTEMBI OCHOBHBIX
NOHATUM, WCIOJB3YEMBIX JUISI IOCTPOCHHS BAXKHEWIIMX MATEMATHYECKUX MOJAENEH, |
MaTEeMaTUYECKUX METOOB JIJIsl OMMCAHUs PA3IMUHbIX MPOIECCOB.

OCHOBHBIMH 32/1a4aMM JUCIHHUIJIMHBI, PEIICHHE KOTOPHIX 00€CIIeUNBAET JOCTHIKEHNE
LEJH, SIBISIOTCS:
- O3HAaKOMJICHHME C CHCTEMOM TOHSTHH, MWCHOJb3YEMBIX [JIi OMNHCAaHUS BaKHEHUIIUX
MaTEMaTUYECKUX MOJEJIEH U MaTeMAaTUYECKUX METO0B, U UX B3aUMOCBSI3bIO;
- O3HAKOMJICHHE C IPUMEpPaMU TPUMEHEHUS MaTEeMAaTUUECKIX MOJIEJICH U METOJIOB;
- (opmupoBaHME HABBHIKOB M YMEHHUH HCIOJIb30BAHUS MaTeMaTHYECKUX Mojenel u
MaTEeMaTUYECKUX METOOB.

2. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUS JUCHUIIMHBI

N3yuenue kypca JIMCKpeTHON MaTeMaTUKH IIPH MOATOTOBKE OakajaaBpoB IO
HanpasyieHuto 18.03.01 Xumunuyeckasi TexHOJ10TUs1, NPOPUIL « XMMUYECKAS TEXHOJIOTHS
MaTepHaJIOB M MPUOOPOB FJIEKTPOHHOM TEXHUKH U HAHOIJIEKTPOHUKMW) CIIOCOOCTBYET
NPUOOPETEHUIO CIIEAYIOIIUX KOMITETEHITHI:

101




2.1. IIpodeccronanbHbIE:

- CIIOCOOHOCTBIO MJIAHUPOBATh U MIPOBOIUTH (PU3MUECKHE U XUMUUECKUE SKCIIEPUMEHTHI,
IPOBOIUTH 00pabOTKY MX Pe3yJbTaTOB M OIICHUBATH IMOTPEIIHOCTH, BHIABUTATh THIIOTE3HI U
yCTaHaBJIMBATh IPAHULIBI UX IPUMEHEHNUs, IPUMEHATh METO/Ibl MATEMAaTUYECKOT0 aHAJIN3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepuMeHTanbHoro uccnenoBanus (I1K-16).

B pe3yabTare H3y4eHus AUCHMIIJIMHBI CTYACHT H0JIZKEH |
3HATh!

-OCHOBHBIE MOHATUSA U METObl JUCKPETHONH MAaTeMaTHKH, MATEMaTUYECKHX METOJOB PEILEHHS
npohecCHOHANBHBIX 3a/a4.

yMeTb:

- IPUMEHATh MaTeMAaTHYECKHUE METO/IbI ITPH PELICHUH THITOBBIX NMPO(eCcCHOHANBHBIX 3a/1a4.
BJIAJIeTh!

-METOJJaMH TOCTPOCHHUS MAaTEMaTHYECKOM MOJENIM THUIIOBBIX MPO(MECCHOHANBHBIX 33a4 U
coJiepKaTeIbHON MHTEPIPETAlMU OTYyYEHHBIX PE3YJIbTaTOB.

3. Kparkoe conepxxaHue TMCHUILINHBI
4 CEMECTP

1. Beenenne.

Ponp  nuckperHoll MareMaTHMKM NpU  pa3pabOTKE M AKCILTyaTallud  XUMHUKO-
TE€XHOJIOTMYECKHUX CHCTEM.

2. DJIeMeHThI TeOPUH MHOKECTB M ajiredpanyeckne CTPYKTYPbI.

BBenenue B IMCKpeTHYIO MaTeMaTHKy. Posib TUCKpeTHON MaTeMaTHKH MpH pa3paboTKe U
9KCIUTyaTallill XUMHKO-TEXHOJOTHYECKMX CHCTeM. MHOXKECTBA, OTHOIICHUS H (YHKIIHH.
3ajaHue MHOXECTB M OCYyIIecTBIeHHEe omnepanuil Hajg HuMu. CrnocoObl 3amanus. Onepanuu
00BbeAMHEHNUS, TIEPECEUEHUS], PA3HOCTH, JOTIOJIHEHUS U IeKapTOBa IMPOU3BEAeHU. AKCHOMAaTHKA
TeopuH MHOKeCTB. Anredpa Kantopa. MuHMMuU3anus npeacTaBieHui MHOXKeCTB. JluarpaMmbl
Diinepa-Benna. bunapusie otHomeHus. CrocoObl 3aaHusi OMHApHBIX OTHOIIEeHUU. CBOMCTBa
OuHapHbIX OoTHOUIeHUH. Pa3ouenns. OTHOLIEHNs SKBUBAJIGHTHOCTH U nopsika. IIpeacraBnenue
N-apHBIX OTHOLICHWN OMHAapHBIMU. AnreOpa oTHomeHuid. OyHkH. UHBEKIHS, CIOPBEKIHI U
ouekumsi. AnreOpawdeckue CTpykTypol. [lomyrpymmel. Monouasl. ['pynmel. Iloarpyrimesrl.
Huknnueckue rpymnmbl. ['pynmel moactaHoBok. M3omopdusm rpymnm. CmexHbIE KiIacChl IO
noarpynme. Hopmanbubie penutenu. ®axrtop-rpynnbl. Kosbla: ompeneneHus, CBOMCTBA,
npumepsl. [oss.

3. DJieMeHTBI Teopuu rpagos.

I'padsl. 3amanme u xapaxtepuctuku rpados. Bunel rpados. Iloarpadsr. Matpuiisi
CMEXHOCTH W MHIMAeHTHocTU. Crtenmenu BepminH. Mapupytel Llenu. [uknsl. PaccrosHue
Mexy BepiinHaMu. [lnamerp u paauyc rpada. YHapHble 1 OMHApHBIE ONlepaluy Haja rpadamu.
Homnonnenue rpada. Ynanenue u nobOapieHUE BEpIIMH. YaaleHUe W jgoOaBieHue pedep.
OroxnectBiienne BepmuH. Pacmennenune BepmuH. OO0benunenune rpadoB. Ilepecedenue
rpagoB. KoMroHeHThl cBA3HOCTH. MocTbl. Bepmmuuas u pebOepHas CBA3HOCTb. CBSI3HOCTh
OpUEHTUPOBAHHBIX TpadoB. AJNTOPUTM BBIYUCIEHUS CBSA3HOCTU. BHYTpEeHHSS yCTONYHMBOCTB.
BepmmnHoe yucno HezaBUCUMOCTU. PeGepHoe uncino He3aBucumocTH. BepumaHoe u pedbepHoe
nokpbiTue rpada. BuemHsis ycToWuumBoCcTh. BepummHHOe M peGepHOE 4YHCIO BHEUIHEH
ycroiuuBocTu. L{ukisl n paszpesbl. DiepoBbl HUKIbL. ['aMUIbTOHOBBI LMKIBIL. [laHapHOCTD U
yknanka rpagos. I'panu minockoro rpaga. Packpacka rpados. Xpomaruueckoe yucio. I'numnoresa
yeTblpex Kpacok. JlepeBbs. Ompenenenus. CpoiictBa. Teopema Komu. dyHnameHrtanbHas
cucrema 1HUKIOB. OCTOB HaWMEHBUIETO Beca. YIOPSAJOUYEHHBbIE JepeBbsi. buHapHbIe IepeBbsl.
JlepeBbsi COPTUPOBKU. AJITOPUTM MOKCKA B JIEPEBE COPTUPOBKHU.

4. ByJaesBsl pyHKIMU.

Anre6pa noruku. byness! pynkuuu. Crioco0sl 3aanus. byneBsl QyHKIMHM 0OHOM U ABYX
NEpEMEHHbIX M uX cBoiicTBa. ®opmyinbl OyneBoil anreOpbl. OCHOBHBIE 3aKOHBI OYJeBOM
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anreOppl.  OkBuBajeHTHOCTh  (opmyn.  Ilpuamunm  nBoiictBenHHocTH.  CoBepIiieHHBIE
IU3BbIOHKTUBHBIE M  COBEPLICHHbIE KOHBIOHKTHUBHBIE HOpMalbHbIe (opMbl.  CHCTEMbI
3IIEMEHTAPHBIX OyneBbIX QyHKIUI. DyHKIMOHATHHO MOJHBIE CUCTEMBI AJIEMEHTAPHBIX OYIEBBIX
¢Gynkuuit. Ilpumepsl (QyHKIMOHANBHO NOJHBIX 0Oa3ucoB. BaxHellne 3aMKHYTbIE KJIAacChl.
Teopema o (QyHKUMOHANBHON mMomHOTE. MuHMMM3anus OyneBbix (yHKuumil. CokpaiieHHas,
TynukoBass U MuHuUMaibHass ¢opmbl. Kaptel KapHo. Merox coueTaHus HMHAEKCOB U METOJ
Kyaitna. MuHMMU3a11usi KOHBIOHKTUBHBIX HOPMaIbHBIX (hopM. O030p MPHUIIOKEHUNA TUCKPETHON
MaTEeMaTHKH. Pa3zpaboTka a3 exTuBHOTO MaTeMaTH4eCcKoro, MIPOTPaMMHOTO,
UHPOPMALIMOHHOTO M TEXHMYECKOro o00ecredeHusi Ha OCHOBE METOJOB JAMCKPETHOMH
MaTeMaTHKH.
5. UcunciieHue BbICKa3bIBAHUI.

BBenenue B Marematnueckyro JOoruKy. KpaTkue cBeieHUs U3 UCTOPUN MaTEMaTUYECKON
jgoruku. Ponb MaremMaTMdeckoil JIOTMKM Tpu  pa3paboTKe U OSKCIUTyaTallkd XUMHKO-
TeXHOJIorMueckux cucreM. dopmanbHble akcuomMaTudeckue cucreMbl. CHMBOJIBI, BBIPAKEHHUS,
dopmybl, akcuoMsl. [IpaBuiio BbIBOJa, HEMOCPEICTBEHHOE CIIECTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3biBaHMid. Jlornyeckuit BoiBoA. Akcuombl. [IpaBuimo modus ponens. Teopema AeAyKIIUH
npaswio cuutornsma. [lomHora wu HempoTuBopeunBocTh. HesaBucumocTh — akcuoM.
Paspemmmmocts Teopuun. Jlpyrue akcuomarmsanuu. IIpoBepka BBIBOAUMOCTH C ITOMOILBIO
UCTUHHOCTHBIX Tabiun. CexBeHuuu ['enuena. Mogens mupoB Kpumke. Metoa pesomnroruii
Pobuncona. Meron knay3 Bonra. O0pathbiit MeTos MacnoBa (61aronpusiTHeIX HA0OpOB).

6. Mcuncienne npefuKaToB U HeYeTKAasl JIOTHKA.

Jloruka mpeauKaToB. ABTOMAaTH3aIMsl JOTMYECKOro BbIBoja. [lepeMeHHble, (hyHKIHH,
TEpMBbl, MpeIuKaThl, KBaHTOPHI, Gopmynbl. OOnacTe naeiicTBus kBaHTOopa. CBOOOIHBIE U
CBsI3aHHBIE NTepeMeHHble. HTepnpeTanny, paBHOCHIBHOCTh. Pacro3HaBaHue 00me3HaYMOCTH.
[Ipobnema pazpemIMMOCTH. AKCHOMBI M NpaBWla BbIBOAA MCUMCICHUS IpeaukaToB. Teopema
aenykuuu. HenpoTuBopeduMBOCTH M NOJMHOTA. BbIHECEHHME KBAaHTOPOB M IIpeJBapeHHas
HopMmanbHast (opma. CkyneMoBCKHe cTaHIapTHblE (OpMbL. DpOpPaHOBCKUI YHHBEPCYM U
Teopema JpoOpana. [logcranoBka u yHudukarws. Metoa pe3oironuii u ero noaHora. CtpaTeruu
Metona pesomounid. JluzproHkTel XopHa. [IpuHOMI JIOrMYECKOro HpPOrpaMMHUPOBAHMSL.
Heuerkne muoxectBa. Hewerkas noruka. IlosBinenue u cyre HederkocTH. Dopmanmsanus
HedyeTKocTH. DyHKIMA NpUHAMIEKHOCTH. JIMHrBHUCTHMYecKass mnepeMeHHas. Onepanun Haj
HEUETKUMH MHOKecTBaMH. HeueTkast apudmeruka. Meronsl nedaszsudpukamun. Hederkue
oTHomieHud. CTaHIapTHbIE HEUYETKUE Jormdeckue omnepauuu. HedeTkuit BbiBOA. CTeneHu
VCTUHHOCTH U CTEIIEHU YBEPEHHOCTU. HedeTkuit anaaor MeTo1a pe3otoLui.

7. Koneunble aBTOMaThl, MalIMHbI ThopuHra-Ilocra, cj10KHOCTH BHIYUCICHH.

DnemeHTHl TeopuH aBToMaToB. [loHsATHE aBTOMaTHOTrO NMpeodpasoBaHust UHGOpMALIUU U
KOHeyHoro aBToMata. CriocoObl 3a1anusi aBToMaroB. ABToMatsl Munu u Mypa. [Iporpammuas u
anmapaTrHas peajJn3anys aBTOMAaTOB. DKBUBAJICHTHOCTh U MMHHMMHM3ALMs aBTOMATOB. MalnHbI
Teropunra-Ilocta. @opmanuzanus NOHATUS AJIrOpuTMa U (opMalibHbIE MOJIENN AJITOPUTMOB.
Mammuna TeropuHra: onpesenenus, cBOMCTBa, rpadsl nepexonoB. Mammna Ilocra. I[IporpamMmet
s mamumH.  [Ipobnema  pacno3naBanus. IIpoOGnemMa  OCTaHOBKHU.  AJNTOPUTMHUYECKU
Hepaspeumble poOsieMbl. CI0XKHOCTh alIropuTMOB. Mepsl ciokHOCTU. Bpemennas wu
€MKOCTHAsl CJIOXHOCTb. ACHMITOTHYECKAsl CIOKHOCTb, INOPSAJOK CIOKHOCTH, CIIO)KHOCTb B
CpPeIHEM M B XyALIEeM ciydae. TpynHopaspemmmele 3aaadd. HenerepmMuHupoBaHHas MallnHa
Teropunra. Kmaccet P m NP. NP-momsple 3amaun. NP-monmHOTa TpoO0ieMbl BBITOJHUMOCTH
dopmyn noruku BeICKa3zpiBaHuH. O030p MPUIIOKEHUH MaTeMaTHYecKoi Joruku. HampasneHus
UCIIOJIb30BAaHUs amnmapara MaTeMaTH4ecKod JIOTMKHM B 3ajladax MPaKTUYeCKOH HH(POPMATHUKH.
Crnemuduranus ©  BepupUKAIMs  IOPOTPaMMHO-ANMApaTHBIX  TPOEKTOB,  JIOTMYECKOE
IpOrpaMMUPOBaHUE, IOCTPOCHUE OHTOJIOTHM, I3bIKM OOLICHUSI MHTEIIEKTyalbHbIX ar€HTOB.
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4. O0beM y4eOHOW JUCHUNJIMHBI

Bcero 4 cemecTp
Buabl yueoHoii padoTsl 3au4. 1./ 3au4. e/
aK.yac aK.yac
O0masi Tpy10eMKOCTh TUCUUIJIMHBI 110 3/108 3/108
y4eOHOMY IIaHy
AYJIHTOpPHbBIE 3aHATHS: 0,89/32 0,89/32
Jlextuu (JIek) - -
[MpakTHyeckue sanstus (I13) 0,89/32 0,89/32
CamocrosiTesbHas padora (CP): 2,11/76 2,11/76
Bua xouTpoJs: 3aver
IK3aMeH/3a4ueT
AHHOTanus padoveil NPOrpaMmMbl AUCHUIIITHHBI
«Xumuueckasi kKnnernka u karaaus» (b1.B.JIB.2.1)
1. Henn u 3a7a4y AUCHUILTHHBI
Heap AUCHMIUIMHBI — OBJIAJETh 3HAHUSAMH OO0 OCHOBHBIX KHHETHYECKHX

3aKOHOMEPHOCTSX IPOTEKAHHWS XUMHUUYECKUX IIPOLECCOB, IIYTSAX BBIABICHUS METOJIOB,
MO3BOJISIFOIIMX YCTAHABIUBATH MPUPOLY CKOPOCTh-ONPEACIISIOMEH CTaAUU U JIEJIaTh BBIBOABI O
BO3MOKHOM MEXaHU3M€ PEaKlIMH, IOHUMATh POJIb KaTalln3a IJisi XUMUYECKON TEXHOIOTUH.

3apaum u3ydeHus: AUCIUIUTMHBI COCTOSIT B CIIETYIOIIEM:
MOHSITh 3aKOHBI, KOTOPHIM MOAYMHSAETCS TeUeHNE XUMUYECKOTO MpoIiecca BO BPEMEHU;
VSICHUTh B@)KHOCTh YCTAHOBJICHHS MEXaHM3Ma M METOJOB HAaXOXICHHUS CKOpPOCTen
XUMHUYECKHUX PEaKIMi /U UX MPAKTUYECKON peanu3alnu;
AaTb HOPCACTABJICHUC O COBPECMCHHBIX OJOKCICPUMCHTAIIBHBIX MCETOAAX HCCICAOBAHUSA
KHUHCTUKH XUMHUYCCKUX ITPOLICCCOB.

2. B pe3yabrare u3ydeHusi Kypca «XMMHYECKAas KHHETHKA M KaTaJu3» CTYIEeHT

JOJIZKCH

Oonadamps cnenyrommmu npodeccnonaabHbiMU KommneTeHusaMu (11K):
CIIOCOOHOCTBIO TJIAHUPOBATh W MPOBOJUTH (U3NYECKUE U XUMHYECKHE SKCIICPUMEHTHI,
MPOBOANUTH 00pa0OTKYy UX PE3yIbTAaTOB M OLIEHUBAThH MOTPEITHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABIIMBATh I'PAHUIIBI KX TPUMEHEHUS, TPUMEHSATh METO/IbI MaTeMAaTHICCKOTO aHAN3a U
MOJICIIMPOBAHUS, TCOPETUYCCKOTO M SKCIIEpUMEHTaIbHOTO rccienoanus ([1K-16);
TOTOBHOCTBIO HCIIOJB30BaTh 3HAHHMS OCHOBHBIX (DH3UYECKHX TEOPHHA JIJIS PEIICHUs
BO3HUKAIOIMNX (DU3MUECKUX 33/1a4, CAMOCTOSTENILHOTO MPUoOpeTeHns GU3NYECKUX 3HAHUH,
JUTSL TIOHUMaHUS TIPUHITATIOB pa0OThI MPUOOPOB M YCTPOKMCTB, B TOM YHCIIE BBIXOISIINX 3a
npezebl KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus ([TK-19).

3namo:
OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIUi;
TEOPUU XUMHYECKOW KHHETHKH, MYTH TEOPETHYECKOr0 pacdera CKOPOCTEeH XUMHYECKHX
peaxkiuili ¥ OrpaHUYCHUs B TPUMEHUMOCTH PAaCUE€THBIX METO/IOB;
OCHOBBI TEOPUHU (POTOXMMUYCCKUX U IEIHBIX PEAKIINA, PeaKIHii B pacTBOPax. OCOOCHHOCTH
WX CTAIMIHOTO IPOTEKAHUS U YCIOBUS OCYIICCTBIICHUS;
OCHOBHBIE€ YepThl TOMOT€HHOTO U TETEPOreHHOro KaTraiau3a, MPUYUHBI YCKOPEHUS
XUMHYECKOT0 Ipolecca B MPUCYTCTBUU KaTaau3aTopa.

Ymemy:
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— INPUMEHATH TEOPETHUYECKHE 3HAHMUA U DKCIEPUMEHTAIbHbIE METOJbl HCCIIECJOBAHUS
(¢u3NYecKoil XUMHM JJIsi pEIleHUs] BONPOCOB, BO3HUKAIOIUX MPU H3YyYCHHH KHHETHKH
XUMHUYECKHUX PEAKIIN;

— HaXOAMUTb CKOPOCTh M YCTAHABIIMBATH MOPSAJOK XUMUUECKON PEAKIINY;

— TPOBOAMUTH AHAIU3 U KPUTHUECKHU OLIEHUBATH IOJIyYEHHBIE IKCIEPUMEHTAIbHBIC JJAHHBIE,
000011aTh 1 JesaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— 3HAHUSAMU OCHOBHBIX 33aKOHOB XHUMHUECKOW KHHETHKH, BIIMSHHUS PA3IHUHBIX (PaKTOPOB
(TemnepaTypbl, JaBJIEHUS, KaTaIu3aTopa) Ha CKOPOCTh XUMHUECKOW PEeaKIInu.

— KOMIUIEKCOM METOJIOB OIpPEIEICHUS MOPsIIKA U CKOPOCTH peaKLnu;

— TOAXOJaMHM JJis YCTAaHOBJEHMS JIMMUTUPYIOUIEM CTaiud M MEXaHW3Ma H3ydaeMou
XUMHUYECKON PEaKIIHH.

3. Kpartkoe cogep:xanue JTUCUMIIIHMHbI
Xumuyeckass KHHeTHKa. CKOpOCTh XMMHYECKOM peakluu, KOHCTaHTa CKOPOCTH,

HOPSAZIOK M MOJIEKYJISIPHOCTh peakiuu. Kunetuka HeoOpaTuUMbIX peakuuil 1-ro, 2-ro, 3-ro u

HysneBoro mnopsakoB. Juddepenunanbuple 1 MHTErpajgbHbIE METO/bI ONpEICNICHHs IMOPsIKa

peakuuu. CnoxxHble peakuuu. [IpuHIMN HE3aBUCUMOTO MPOTEKAHMS JIEMEHTAPHBIX PEaKIIMM.

OOparumsble, mnapajulelbHbIe U IOCIeNOBaTelIbHbIE peakuuu 1-ro mnopsaka. [IpuHumn

JUMUTHUPYIOIIEH CTaJUH MOCIEA0BATEIBHON XUMUYECKON peakini. MeTo | KBa3UCTallMOHAPHBIX

KOHIIEHTpaluii, o0jacTe NpUMEHEHus. BiusHue TemmepaTypbl Ha CKOpPOCTb pEaKLUH,

npubmmkenHoe mpaswio Banrt-I'opda. VYpaBuenume Appenuyca, auddepeHuuanbHas u

UHTErpanbHble GOpMbI ypaBHEHHs. DKCIIOHEHIIMAIbHAs (opMa ypaBHEHUs AppeHuyca. DHeprus

AKTHUBALUU U MPEI3KCIOHEHIUATbHBIA MHOXKUTEb.

Teopun XUMHUYECKOW KMHETUKH: TEOPUs aKTUBHBIX COYNApEHUN U TEOPHs MEPEXOTHOrO
cocrostHust TIIC (aktuBupoBaHHOro komiuiekca). OcHoBHble nosoxkeHus TAC, mexaHusMm
aKkTUBalMKU Mojekyil. KoHcraHTa ckopocTH OMMOJNEKYJIspHOH peakiuu. du3nyecKuil CMbICT
IPEIIKCIIOHEHIIMATIBHOTO MHOXMTENS W DHEPrUM aKTUBALlMM B pPaMKaxX TEOPUHM aKTHBHBIX
coynapenuii. Crepudeckuil pakrop, HEOOXOIUMOCTb €r0 BBEIECHUS B KUHETHUECKOE YpaBHEHHE
peakuuu. JlocTOMHCTBA M  HEIOCTAaTKM TEOPUM AaKTUBHBIX coynapeHud. Mexanusm
MOHOMOJIEKYJISIPHBIX Ta30BeIX peakuuii B pamkax TAC. Cxema Jlungemana. Teopus
nepexogHoro cocrosius (aktuBupoBanHoro komiuiekca) (TIIC wmu TAK). OcHoBHbIE
nonoxkenust TIIC, kuHeTnueckas cxeMa peakiuu. AKTUBUPOBAHHBIN KOMIUIEKC U €r0 CBOWCTBA.
[loBepxHOCTh mOTEHIMANbHONW »Hepruu. KoopaumHara peakuuu, npouiab MyTH pEaKIuH,
SHeprus aKTUBALUU. OHTaNbIUS u SHTPOMHUS aKTUBAIUU. HcTtonkoBanue
NPEIPKCIIOHEHIMAIBHOTO MHOXKUTEINS M CTEPHUUECKOro (pakTopa B paMKax TEOPUH MEPEXOIHOTO
cocTosiHUS. JIoCTOMHCTBA U HEAOCTATKU TEOPHH.

@DOTOXMMHUYECKHE pPEAKIUU. XHUMUYeckhe U (OTOPHU3UUECKUE CTaauM, BTOPHYHBIC
npouecchl. Kunernka Qoroxumuyeckux peakuuid. CeHcHOWIM3MpOBaHHBIE (HOTOXUMHUYECKHE
peakiuu. lLlemHble peaknuM, MEXaHM3MbI 3apOXKACHUS, PAa3BUTUA M OOpbIBa IEMH.
Hepa3BeTBieHHble U pa3BETBICHHBIE LIETIHbIE PeAKIMU. BeposaTHOCTHASI TeOpHUs pa3BETBICHHBIX
peakuuii. IlpenenbHble sIBIEHHA B LENHBIX pPEAKUUAX, HWKHUH M BEPXHUN IpEAeEIb
BocriaMeHeHus. . OcCOOEHHOCTH MPOTeKaHWs XUMHUYECKUX peakiuil B pactBopax. Kietounsrit
a¢dext. Kunernyeckas cxema npoTeKkaHusi OMMOJIEKYIIpHON peakiuu B pacTBope. [IpenenbHbie
cllyual TpPOTEKaHUs peakuuu. beictppie  (AM(PYy3MOHHO-KOHTPOIUPYEMBIE)  pEaKIHH,
T Yy3MOHHBIN TIpenen KOHCTaHThI CKOPOCTH peaknuu. YpaBHeHHe bpencrema-breppyma.
Kunernka MOHHBIX peakuuii B pacTBOpax. BinsHue MOHHOW CHIIBI pacTBOpa Ha CKOPOCTb
peakuuii ¢ yyacTMeM HMOHOB. MaxpokuHetuka. Ponb nud@dy3un B KMHETHKE TeTepOreHHBIX
peakuuid. Paznuunble pexXxUMbl IPOTEKaHUsI peakiMii (BHEIHAA KHHEeTUYecKast 00JacTh; 001acTu
BHEIIHEH U BHyTpeHHeH nuddy3un).

Karanu3. ['omoreHHelli u rereporeHHslii KaTtanu3. OCHOBHBIE 3aKOHOMEPHOCTH
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KaTaJIUTUYECKUX peakiuil. BiausHue karanuzaTopa Ha TEPMOJMHAMMUYECKHE M KHHETUYECKHE
napameTpbl peakunu. CeleKTUBHOCTh KaTaau3aTopa, KaTaAIUTHYECKash akTUBHOCTb. [ 'OMOTeHHBI
katanu3. CIuTHBIA U pa3felIbHbIIl MEXaHU3Mbl KATaJUTHUECKOIrO JEHCTBHS. DHEPreTHuecKHe
qUarpaMmbl  B3aMMOJICMCTBHSL peareHTOB ¢ KaTanuzatopoM. OOmmii u  crneuuduyeckuit
KHCJIOTHO-OCHOBHOM ~ KaTaJlu3. Karanuz  kommiekcaMu — NEpEeXOJHBIX METAJIJIOB.
@epMeHTaTUBHBIA KaTanu3. ['eTeporeHHbli KaTanu3. THUMBl TETEPOTCHHBIX KaTaJIM3aTOPOB.
3aKOoH JeHCTBYIOLMX MTOBEpXHOCTEN. KnHEeTHKa reTeporeHHbIX peakuuil. Teopun karaiausa.
4. O0beM y4eOHOI TUCHMIIIIHHBI

. B 3aYeTHBIX B aKa/ieM.
Buabl yueOHoi1 padoThI
eIMHUIaX Jacax

OO6masi Tpy10eMKOCTh JUCIUIIJIHHBI M0 Y4eOHOMY 50 180
IUIAHY '
AYJAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmuu (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocrosiTtesannasi pagora (CP): 2,22 80
Buja koHTpOJISi: 3a4eT / IK3aMeH sk3ameH (1,0) yk3aMeH (36)

AHHOTanuA pado4yeil MPOrpaMMbl JUCHUIIIIHHBI
«JlomostHuTebHBIE IJ1aBbl puznyeckoii xumun» (b1.B./1B.2.2)
1. Hesn v 3a1a4M AUCHUIIHHBI
Heab AUCHUNJMHBI — O3HAKOMHUTHCA C TEPMOJMHAMHYECKON TEOpUel pacTBOpPOB
3JICKTPOJIUTOB M AJICKTPOXUMHUYCCKHUX IIenel (raJlbBaHUYECKUX JJIEMEHTOB), MOHSATH OCHOBHBIC
KHHETHYECKUE 3aKOHOMEPHOCTH TPOTEKAHUSI XMMHYECKUX IIPOILIECCOB, POJIb KaTajuza IS
XUMHYECKON TEXHOJIOTHH.
3apaum u3ydeHus: AUCIUIUTMHBI COCTOSIT B CJIEIYIOLIEM:

— TIOHATHh TPHUPOAY BO3HHKHOBEHHUS CKayka TOTCHIMAJA Ha TpaHUIE MPOBOASIMX (a3 u
BO3MOKHOCTH CO3/IaHUsI aBBTOHOMHBIX HCTOYHUKOB AJIEKTPUUECKON IHEPTUH;

— VYICHUTh B@XHOCTb YCTAHOBJICHHS MEXaHM3Ma W METOJOB HAaXOXJIEHUS CKOpOCTeH

XAMHYECKHUX PEAKIUM U1 UX IPAKTHYECKON peaanu3aluu;
— J1aThb TMPEJCTABICHUE O COBPEMEHHBIX HSKCIEPUMEHTAIbHBIX METOJaXx MCCIeI0BaHus
3JEKTPOXUMHUUYECKUX SBJICHUM U KHHETUKU XUMUYECKUX IIPOLIECCOB.
2. B pe3syabtatre u3ydeHusi Kypca «/lonmojJHuTeNbHbIE I1aBbl GU3NYECKOH XMMHMU»
CTY/JEHT JI0JIKEeH:
Oénaoams cnenyrommmu npodeccuoHanbHbIMU KomrieTeHusaMu (11K):

—  CIOCOOHOCTBIO TIJIAHUPOBATh W TMPOBOAWTH (DU3UYECKHE U XMMHYECKUE SKCIICPUMEHTHI,
MPOBOANUTH 00pa0OTKY UX PE3yIbTAaTOB M OLICHUBAThH MOTPEITHOCTH, BBIIBUTATh THIIOTE3bI U
yCTaHaBJIWBATh TPAHUIIBI KX PUMEHEHHUsI, IPUMEHSITH METO/Ibl MAaTEeMAaTHYECKOTO aHAIN3a U
MO/JICJIMPOBAHHUSI, TCOPETUUIECKOTO U IKCIIEpUMEeHTaNBbHOTO nuccienaoBanus (ITK-16);

— TOTOBHOCTBIO HCIMOJB30BaTh 3HAHUS OCHOBHBIX (DU3WYECKUX TEOPUH Il peIIeHUs
BO3HUKAIOIIKX (PU3MUECKUX 3a/1a4, CAMOCTOSITEJIbHOTO NMPUOOpeTeHNs GU3NUYECKUX 3HAHUH,
JUISL IOHUMaHUS TPUHIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE BBIXOISIINX 32
npeebl KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namo:

— OTJIMYUTETbHBIE OCOOCHHOCTH B TIOBEJACHHH PACTBOPOB DJJIEKTPOJIUTOB, CBSI3aHHBIE C

MIPOXO0XKICHUEM DJICKTPUUECKOTO TOKA;

TEOPHIO TaJIbBAHUYECKUX SIBIICHUI;
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— TEOPUM KUHETHKH, MYTH TEOPETHMUECKOI0 pacyeTa CKOpOCTEH XUMHUYECKHMX pEaKUuil u
OTrpaHMYEHUS B IPUMEHUMOCTH PACUETHBIX METOOB;

— OCHOBBI TEOpUH (POTOXMMHUYECKMX M LEMHBIX peakuuid, OCOOEHHOCTH HX CTaJIUHHOTO
MPOTEKAHUS U YCIOBUS OCYIIECTBICHUS;

— OCHOBHBIE 4YEpTbl TOMOIE€HHOTO U TETEPOre€HHOI0 KaTaiu3a, HPUYUHBl YCKOPEHMS
XMMHUYECKOI0 IIpolecca B IPUCYTCTBUU KaTalu3aTopa.

Ymemo:

— NPUMEHATH KOHIYKTOMETPUUYECKHUE U MOTEHIMOMETPUUECKUE U3MEPEHUS Ul OLpENEICHUS
TEPMOAMHAMHYECKUX  (DYHKIUH XUMHYECKMX PEaKIUil, KOHCTAHThI JHUCCOIUAIUH,
MIPOU3BEICHUS PaCTBOPUMOCTH, pH pacTBOpoOB 1 T.1.

— TIDPUMEHATH TEOPETHUYECKHE 3HAHMUA U DKCIEPUMEHTAIbHBIE METOAbl HCCIIECIOBAHMUS
(u3nueckoil XMMHUU JJIi PELICHUS BOIMPOCOB, BO3ZHUKAIOIIUX IPU H3YYEHUU KUHETHKU
XUMHYECKUX PEAKLIUI;

— TPOBOAUTH AHAJIU3 U KPUTHUECKU OLEHUBATH IOJYYECHHbIE IKCIEPUMEHTaJbHbIE JTAaHHBIE,
000011aTh 1 1e7aTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUYECKUX METOJIOB UCCIIEIOBAHUS AJIsl ONpeaAeTIeHUs
TEPMOAMHAMMUYECKUX XapaKTEPUCTUK TEKTPOJIIUTOB U XUMUUECKUX PEaKIuii;

— MeToJaMH OIpeAeNieHUs] MOpAIKa M CKOPOCTH PEaKIUH, YCTAHOBJICHUS IJHUMUTHPYIOIICH
CTaJIMY U MEXaHU3Ma U3Y4aeMOil XUMUYECKOW PeaKIui;

— HaBbIKaMHM  COCTABJICHMSI TaJbBAaHUYECKUX JJIEMEHTOB Uil LEJell  onpeaeneHus
TEPMOAMHAMMUYECKHUX XapAKTEPUCTUK U KOHCTAHT PAaBHOBECHUS UCCIIEyEMON PEaKIINH;

— 3HaHUSMU OCHOBHBIX 3aKOHOB XHUMHUYECKOW KHHETHKH, BIMSHUS PA3TUYHBIX (PAKTOPOB
(Temmeparypsl, 1aBIEHUS, KaTAIU3aTOPa) HA CKOPOCTh XUMHUECKON peaKInH.

3. Kparkoe conep:kanue JIUCHUTIITHHBI

PacTtBOpbl 3JIeKTPOJHUTOB. DiekTpocTtatnyeckas Tteopusi Jlebas-Xrokkens. Pacuer
AKTUBHOCTH M CPEJHUX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTU CHJIBHBIX JIEKTPOJIUTOB B
pa30aBICHHbIX U KOHIIEHTPUPOBAHHBIX PACTBOPOB U PACTBOpPaX YMEPEHHOW KOHIEHTpAIUU.
VYaenbHas U MoJIsIpHAsl JIEKTPUUECKUE MPOBOAUMOCTH. CKOPOCTb JBUKEHHUS M IMOIBUKHOCTH
noHoB. [IpenenbHble MOJSIpHBIE 3JIEKTPOIIPOBOJHOCTH MOHOB. 3aKOH HE3aBUCHMOTO JABUKCHUS
noHoB Konbpayma. [Ipumenenre n3MepeHuil 31eKTpUYECKON TPOBOAMMOCTH ISl OIIPEIEICHUS
CTENEeHH U KOHCTAHTHI IMCCOLIUALINU CIIa0BIX 3JIEKTPOIUTOB.

JJleKTpOXUMHUYecKHe cucTeMbl (Henu). Bo3HUKHOBEHHE CKauka MOTEHLMAla HarpaHule
pasznena mpoBogHukoB | u |l poma. J[BOWHOM 37EKTPUYECKUNA CITOW. DIEKTPOJBIDKYIIAS CHIIA
TaJIbBAHUYECKOTO  AJIEMEHTA, AJIEKTPOAHBIM nNoTeHuuan. TepmoauHamuyeckass TEOpHs
raJlbBaHUYECKUX SIBIICHUU, ypaBHeHHEe HepHcta. DnekTpoxumudeckas ¢GopMa OCHOBHOTO
ypaBHEHHUsS TEpMOJUHAMUKH, TemnepaTypHblii ko3dduuuent IC. Dnexrponsr | u Il poxa,
ra3oBble U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE AJIEKTPOAbl. THIIBI rajJbBaHUYECKUX AJIEMEHTOB:
XUMHUYECKHE, KOHIIEHTPA[MOHHBIE, C IEPEHOCOM U 0e3 mepeHoca. XMMHUECKUe HCTOYHUKH TOKa,
TOTIMBHBIE 3JIEMEHTHI.

Xumuyeckass KHHeTHKa. CKOpOCTh XMMHYECKOM peakluu, KOHCTaHTa CKOPOCTH,
HOPSAZIOK M MOJIEKYJISIPHOCTh peakiuu. Kunetuka HeoOpaTuUMbIX peakuuil 1-ro, 2-ro, 3-ro u
HyneBoro mnopsakoB. JuddepeHumanbHple U UHTErpalibHbIE METOIbl OMpPENETICHUs MOpsIKa
peakuuu. CroxHble peakuuu. [IpuHIMN HE3aBUCUMOTrO MPOTEKAHMS 3JIEMEHTAPHBIX PEaKIIMM.
OOpatumble, mapauienbHblE U MOCIEOBAaTEIbHbIE peakuuu 1-ro mnopsanka. BrusHue
TEMIIEPAaTypbl Ha CKOPOCTh peakiuu, NpUOImKeHHoe npaBmwio Bant-I'odda. YpaBHeHue
Appennyca, nuddepeHranbHas W WHTETpalbHble (OPMBI YpaBHEHHs. OKCIMOHEHIIMATbHAs
¢dopMma ypaBHeHUsI AppeHuyca. DHEprusl akTUBALUU U MTPEASKCIIOHEHIIMAIbHbBIN MHOXKUTEb.

Teopun XUMHYECKONW KUHETHKHU: TEOpUS AKTUBHBIX COYAApPEHHH W TEOpHsl MEPEeXOHOrO
cocrossHust TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTANBMMS M SHTPOINUS AKTHUBALIUU.
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DOTOXMMHYECKHE peaknuu. XuMudeckne u (poropusnveckue CTaauy, BTOPHUHBIC MPOILIECCHI.
Kuneruka ¢oroxumuueckux peakiuil. CeHcHOMIN3UpoBaHHbIE (OTOXUMHUUYECKUE pPEaAKLUU.
LenHple peakuny, MeXaHU3Mbl 3apOKJEHUS, Pa3BUTHS U oOpbiBa Lienu. HepasBeTBieHHbIE U
pa3BETBICHHBIC LENHBIE pPEAKUUU. BeposTHOCTHas TEOpUs PA3BETBICHHBIX  pEaKLU.
[IpenenbHble BICHUS B LICMHBIX PEAKLUAX, HUKHUM U BEPXHUMN IIPE/IEIIbl BOCIUIAMEHEHMS.

Karanu3. ['omorennwlii u rereporeHHbld KaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KATAIUTUYECKUX peakiui. BimsHue katanusaropa Ha TEPMOJAMHAMUYECKHME W KUHETHUYECKHUE
napaMeTpsl peakiuu. CeleKTUBHOCTh KaTaJIN3aTopa, KaTaIUTUYECKas aKTUBHOCTb. [ OMOT€HHBIH
karanu3. CIuTHBIA U pa3felIbHbIIl MEXaHU3Mbl KAaTaJIUTHUECKOIO JNEHCTBHS. DHEPreTHUecKHe
qUarpamMmbl  B3aUMOJEWCTBHSI peareHToB ¢ KaTaiuzatopoM. OOmmit u crneuuduueckuit
KHMCJIOTHO-OCHOBHOM  KarTajus. Karanusz  koMmIuiekcaMum  NEpEeXOJHBIX  METaJlIoB.
@DepMEHTAaTUBHBIN KaTanu3. [eTeporeHHblii Katainu3. THIIBI TeTepOreHHBIX KaTalu3aTOpOB.
3aKOH JEHCTBYIOIUX MTOBEPXHOCTENH. KMHETHKA reTepOreHHbIX peakLuil.

4. O0beM y4eOHOI TUCUHMIIIMHBI

. B 3aYeTHBIX B aKaJeM.
Buabl yueoHoii padoThI
eIMHUIaX qacax

O01asi Tpy10€eMKOCTb JMCHMILUIMHBI M0 Y4eOHOMY 50 180
IUIAHY '

AyYAUTOPHBIE 3aHATHS: 1,78 64
Jlexumnm (Jlek) 0,89 32
[Tpaktrueckue 3ansatus (I13) 0,89 32
CamocronitesanHas pa6ora (CP): 2,22 80

Bua koHTpoJIA: 3aueT / IK3aMeH sk3ameH (1,0) 3k3aMeH (36)

AHHOTanuUs padoyeii MporpaMmMbl JUCHUILTHHBI
«XuMHYeCKasi TEXHOJIOTUsI TeXHUYecKknX MOHOKpucTawios» (b1.B./1B.3.1)

1. Henp AMCHUIUVIMHBI — TIOJATOTOBKA KOHKYPEHTOCIIOCOOHBIX CHEIUATMCTOB IS
MO/Ipa3/ieNIeHU IEHTPOB BBICOKUX TEXHOJOTHUU B 00JACTH pa3paOOTKU U MPUMEHEHHUS HOBBIX
MOHOKPHUCTAJUIMYECKUX MAaTEPUAJIOB.

OcCHOBHBIE 3a1a4U:

— TOATOTOBUTH  CIIEIMATUCTOB B  00JacTM  MOAU(MUIIMPOBAHUS  CBOMCTB
MOHOKPHCTAJUIOB IIyTEM BBEAEHUS B HX KPUCTAUIMYECKYIO CTPYKTYpPY
JETUPYIOLIUX TPUMECE;

— TMOATOTOBUTH  CHEIUAIUCTOB B  o0sacté  3PQPEKTUBHOTO  YIpaBJICHUSA
TEXHOJOTHYECKUM MPOLIECCOM BhIPAIIMBAHUS MOHOKPUCTAILIOB;

— TOATOTOBUTH CIEIUAIMCTOB B 00JACTH Pa3paOOTKH M MPOSKTUPOBAHUS HOBBIX
METO/IOB BBIPALIMBAHUS MOHOKPUCTAUIOB M MOJEPHHU3ALUU CYIIECTBYIOIINX
0a30BBIX METOJIOB BHIPAIITUBAHMS] MOHOKPHCTAJIIOB.

2. B pe3yabTare u3yueHHusl TUCHUILIUHBI CTY/IEHT J0JIKEeH:

3namo:

— METO/Ibl BBEACHUS JETUPYIOIIMX MUKPOIIPUMECEN B MOHOKPHUCTAILIIBI;

— OCHOBHBIE BUJIbI CTPYKTYP U MPOLIECCOB B KPUCTAITU3AIMOHHBIX Cpefiax.

Ymemn:

— KOHCTPYMPOBATh CTPYKTYPY U COCTaB JIETUPOBAHHBIX MOHOKPHUCTAIIIOB;

—  aHaAJM3UPOBATh MPOIECCHI, MTPOXOAIINE B KPUCTAIIIM3AIMOHHBIX CpeIax;

— TPOEKTUPOBATH JIOTUCTUKY MUTAHUS PACTYILIETO MOHOKPUCTAILIA;

Braoems:

— HaBBIKAMHU KOHCTPYUPOBAHUS JIETUPOBAHHBIX MOHOKPHCTAJIIOB;
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10.

11.

12.

13.

14.

15.

16.

17.

18.

— HaBbIKaMU aHaJIM3a CTPYKTYP U MPOLECCOB B KPUCTAIIM3ALMOHHBIX Cpeax.
3. KpaTkoe conep:kaHue THCHUTIMHBI

Bunel  Mukponpumeceili B MOHOKpUCTaiax. JIMCKpeTHble  ypOBHM  YMCTOTHI
MHUKPOIIPUMECEN KPUCTAIUIOB KaK BAKHEUILINN KPUTEPUH OLICHKU UX Ka4eCTBa.
PaBHOBecHBIN KOA(h(UIMEHT pacupeeneHus MHUKPOIPUMECE B CHUCTEME KpHCTasll-
KpUCTAJITIN3ALMOHHAS Cpeia.

HepaBHoBecHbIN KOA(PHUITMEHT pacripefesieHnsi MUKPOIIpUMeceld B CHCTeMe KpUCTaslI-
KpUCTAJNIM3ALMOHHAs  cpefa. BbIBOI  3aBUCUMOCTHM  MEXKIYy pPaBHOBECHBIM U
HEPAaBHOBECHBIM KO3(UIMeHTa pacnpeesieHus MUKPOIIPUMECE B CUCTEME KpUCTaILI-
KpUCTAJIJIN3aLMOHHAs Cpeia.

JluHamuKka  NPUMECHOIO  COCTaBa  KpUCTalyla  pacTylmlero B OTrpaHUYEHHOU
KPUCTAJIJIN3ALMOHHON Cpelie C 3amacoM KpPUCTAUIM3YEMOI'O BELIECTBA. 3aBHCHUMOCTh
MpeACIbHON  KPUCTAUIM3AMOHHON J07M  (OTHOIIEHWE YHCJIa MOJIEH BBIPOCIIETO
KpUCTaJlJla K YHUCIy MOJIE KpPUCTAIJIM3AaLMOHHOM Cpellbl) OT JAUCKPETHOIO YpPOBHS
TpeOdyeMoi YUCTOTHI M HEPAaBHOBECHOTO KOA((UIIMEHTA pacipeiesIeHUs PUMECEH.
JluHamMuKa  TNPUMECHOIO  COCTaBa  KpUCTajla  pacTyllero B OTPaHUYEHHOMU
KPUCTAJINIM3aLMOHHON cpele 0e3 3amaca KPUCTAJUIM3YEMOT'O BELIECTBA. 3aBHCHUMOCTh
NpeeNbHON  KPUCTAIM3AllMOHHON 10U (OTHOIIEHHE 4YMCIa MOJIEH  BBIPOCIIETO
KpUCTaJIJJa K YHUCIy MOJIeH KpPUCTAINIM3allMOHHOM Cpellbl) OT AMCKPETHOTO YpPOBHS
TpeOyeMoll YHCTOTHI W HEPaBHOBECHOTO Kod(hduiveHTa pacmpeeNeHuss MPUMECEH.
VYpasuenue llleina-IIpanna.

Kpucrannoxumunueckoe KOHCTPYUPOBaHUE JIETUPOBAHHBIX MOHOKPHUCTAJLJIOB.
KomneHncupyromue seratopsl. JlernpoBaHHbIE MOHOKPUCTAJIIBI C YHNOPSAJIOYEHHBIMU U
pazynops104eHHbIMH MMOPEIIETKAMU.

Bu/1bl rOMOr€HHBIX KpPUCTAJIIIN3aLMOHHBIX CPEl.

Bunbl reteporeHHpIX KpUCTAIIM3ALMOHHBIX CPell U MX MPEUMYIIECTBO MO OTHOLLIEHUIO K
TOMOTE€HHBIM.

Buibl KOHBEKTUBHOI'O MAacCONEPEHOCA B KPUCTAILIM3ALMOHHBIX Cpeax.
I'paBuTanoHHas TemIoBash KOHBEKIMUS B KPUCTAJUIM3ALMOHHBIX cpenax. Kpurepuu
Penes, I'pacroda u [Ipanaris, XxapakTepu3yromue 3TOT BU KOHBEKIIHH.
I'paBuTaniMOHHAs KOHLEHTPALIMOHHAs KOHBEKLUS B KPUCTAUIM3ALMOHHBIX Cpelax.
Konnenrpanuonusie kpurepuu Penes, I'pacroda u [Ipanatis, xapakTepu3yroye 3TOT
BU/JI KOHBEKLUH.

TepmokanuiuisipHasi KOHBEKIUS B KpUCTAUIM3aUMOHHBIX cpeaax. Kpurepnit MapaHnronu,
XapaKTEepU3YIOIINN ATOT BUJ KOHBEKIMH.

KoHueHTpalmoHHO-KanmwuisipHas: ~ KOHBEKIMS B KPUCTAUIM3ALMOHHBIX  Cpenax.
KoHuenTpannonHslil Kpurepuii MapaHroHu, XapakTepU3yOILIHMM 3TOT BUJ] KOHBEKIUH.
B3aumopeiicTBue pa3TuuHbIX BUJIOB KOHBEKIIMU B KPUCTAJUIM3AIIMOHHBIX Cpeax.
BelpamuBanue MOHOKPHUCTAUIOB B TelIIX Kak IpPUMEP METOJa BbIpALIUBaHU
MOHOKPHUCTAJIOB CO CJIOKHOW (HE TPUMHUTHBHOM) TOTOJOTHEH KPHCTAIN3aIIMOHHBIX
Cpen.

Meton IDKK (map-)KuIKOCTb-KpUCTaZI) Kak @pUMEp METO/Aa  BbIpallUBaHUS
MOHOKPUCTAJIJIOB CO CJIOXKHOM (HE NMPUMUTUBHOM) TOIOJOTHEH KPHCTAIIU3AlMOHHBIX
Cpex.

[IpencraBieHre TOMOJOTUU KPHUCTAUIM3AIMOHHBIX Cpell C TOMOINBIO  TrpadoB.
YHuBepcalibHOE KOJIMpOBaHuE TpagoB.

Meroa BbIpallMBaHWsT MOHOKPUCTAJUIOB B PACTBOPAaxX B YCIOBHUSAX TEMIIEPATypPHOIO
nepenajga Kak IpUMEp METOoJa BbIPAlIMBaHUS MOHOKPUCTAJIOB CO CJIOXHOW (HE
NPUMHUTUBHON) TOMOJIOTHEW KpHUCTAUIM3allMOHHBIX cpen. [lpencraBienuwe 3ToM
TOTIOJIOTHH C TIOMOIIBIO Tpada. BapuanTs! (crtocoObl) 3TOro Meroa.
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19. Meron BeIpamMBaHUs MOHOKPHCTAIZIOB B PAacTBOpax B YCIOBUSX HCHApEHHS
pacTBOpUTENs Kak MpUMep METOAa BhIPALIMBAHUS MOHOKPHUCTAJIOB CO CIIOKHOHM (HE
MPUMUTUBHOM) TOMOJIOTHMEH  KPUCTAJUIM3ALMOHHBIX cpen. llpencraBienue  3Toit
TOIOJIOTHH C IMMOMOIIBIO Ipada. BapranTsl (CIOCOOBI) 3TOTO METOIA.

20. Mertox BbIpalIMBaHHsT MOHOKPHCTAIJIOB B pacTBOpax 0Oe3 3amaca KpPUCTALTU3yEeMOTO
BellecTBa KaK NpHUMEpP METOAa BBIPAIIUBAHUS MOHOKPHUCTAJUIOB C MPUMUTHUBHOMN
TOIIOJIOTMEN KPUCTAUIM3AUMOHHBIX cpel. lIpencraBienue 3TON TONOJIOTMU € ITOMOILBIO
rpada. BapuaHTbl (crmocoObI) 3TOT0 MeTO/Aa: CIIOHTAHHAs KPUCTAUIM3AIUS B PacTBOpE-
paciiaBe, KpUCTaJUIM3allksl B PacTBOpPE-pacIuiaBe C JIOKAIBHOW OOJIACTBIO OXJIaXKACHUS
KOHTEHHepa.

21. Meron BBIpalIMBaHUST MOHOKPHUCTAJUIOB HWCHAPEHHEM pPACTBOPHUTENST B  YCIOBUSX
T Yy3MOHHON «KOHBEKITHI.

22. Meron BBIpalIUBaHUST MOHOKPHCTAJUIOB HWCHApPEHUEM pPACTBOPHUTEIS B  YCIOBHSIX
KOHBEKIIMU MapaHTrOHH.

23. MeTtos 30HHOHM KpUCTAJUIM3alluU B pacTBOpe-paciuiase. I'pad Tomosoruu sToro metoaa.

24. BplpamuBaHue MOHOKPHCTAIOB MeTogoM Yoxpambsckoro. ['pad Tomomormm 3TOTO
MeTojia. BapuaHThl (CriocoObl) 3TOT0 METOAA.

25. JlabGoparopHeie paboThl. BeipamuBaHre MOHOKPHCTAUIOB W3 PacIIaBOB, PacTBOPOB-
pacriaBoB ¥ BOJHBIX PACTBOPOB.

4. O0beM y4eOHOM JUCIUNJIMHBI.

B 3aueTHBIX B akanem.
Buapl yue6HO# paboTh eIUHHLIAX gacax

O01mas TPyI0eMKOCTh JHCHHUILVINHBI 110 Y4e0HOMY ILUIAHY 5 180
AyAUTOpPHBIE 3aHATHS: 2 64
Jlexmum (JIek) 1 32
ITpakTnueckue 3anstus (I113) 0,5 16
Jlaboparopusie padoTs (JIP) 0,5 16
CamocrositesibHas padora (CP): 2 80

Buj KoHTpOJIsI: IK3aMeH 1 36

4. AHHOTaUMs padoyeii MPOrpaMMbl AU CIUILIHHBI

«XuMHUYecKasi TEXHOJOTHS TOHKOMJIEHOYHBbIX rerepocTpykryp» (b1.B.[1B.3.2)

1. Heap aucuMmiMHbl — chOPMUPOBATH y CTYICHTOB OakajaBpuara MPEICTaBICHHUE O
TOM, KaKk Ha OCHOBE (DyHIaMEHTaJbHON (PU3MKO-XMUMHYECKOW WH(OpPMAIMK OCYIIECTBISETCS
BBIOOP TEXHOJIOTHH M OINPENEISIOTCS KOHKPETHBIE TEXHOIOTUYECKUE PEKUMBI, KAaKUM 00pazoM
OCYIIECTBIISIETCS ONEPATUBHBIA KOHTPOJb 32 KA4€CTBOM TOJYy9aeMbIX MAaTEPUATIOB U W3JIEIHIA;
KaKoBa JIOJDKHA OBITh TOCIEIOBATEIBHOCTh JEHCTBUI MpH pPa3pabOTKe TEXHOJIOTHMH HOBBIX
MHOTOKOMIIOHEHTHBIX TeTepO(a3HbIX CTPYKTYP.

OCHOBHBIE 331a4H -

- AHanu3 U3MKO-XMMHUYECKHUX CBOMCTB 0a30BbIX MaTEpUaAIOB U CIIOCOOOB UX MOTYUECHHUS
B TEXHOJIOTHSIX TOHKOIIJIEHOUHBIX T€TEPOCTPYKTYP.

- Amnanns KOHKPETHBIX TEXHOJIOTHI AKTHBHBIX (TIOITyTIIPOBOTHUKOBBIX,
JIOMUHECIICHTHBIX, (POTOUYBCTBUTEIBHBIX, SMUCCHOHHBIX, TE€TTEPHBIX) U BCIIOMOTaTEeIbHBIX
CTPYKTYD.

2. B pe3yabTaTe H3y4YeHUs1 AUCHHUILIMHBI 00y4ar0IMIiCH J0JIKeH
3nameo:

— TepMoaumHamMuyeckue acmeKThl TEXHOJIOTHMH IUICHOYHBIX CTPYKTYp Ha OCHOBE

HEOPTraHWYECKUX U OPTraHUYECKUX XUMHUCCKUX COCTMHEHUI

— Teopernueckne acmeKThl COTJIACOBAHMS TOJIIMH PA3TUYHBIX (PYHKIIMOHAIBHBIX CIIOCB

OpU CO3JJaHUU MHOTOCIIOMHBIX CBETOM3JIYHAIONIUX JHOJHBIX CTPYKTYp Ha OCHOBE
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OPTraHUYECKUX COCTMHEHUHN

— 3akoHOMepHOCTH (OPMUPOBAHUS COOCTBEHHBIX M MPUMECHBIX TOYEUHBIX Ne(PEKTOB MpHU
MOJIYYEHUH TUIEHOYHBIX CTPYKTYP Pa3IMUYHBIMU METOIAMHU

— OcobenHoct (OPMHUPOBAHUS TEPEXOAHBIX CJIOEB TPHU TOJIYYEHHH MHOTOCIONHBIX
IUIEHOYHBIX CTPYKTYP OCHOBE HEOPraHMYECKHX M OpPraHMYeCKMX COCAUHEHMH Ui
MIPOU3BOJICTBA MPUOOPOB IEKTPOHUKH.

— OCHOBHBIE HEOPraHMYECKHE MaTepHalbl M WHAWBHUYyaJbHBIE BEILECTBA, KOTOPBIE
WCTIONB3YIOTCA JIIsl  TOJYYEHUsI AaKTHUBHBIX U IACCUBHBIX CJIOEB COBPEMEHHBIX
rerepoasHbpIX IUIEHOYHBIX CTPYKTYp [ TpUOOpPOB DBIEKTPOHUKU Pa3IUYHOTO
Ha3HA4YCHMUSI.

— CnocoObl MoJyuyeHUs! OTAEIBHBIX CJIOE€B M MHOTOCIOMHBIX reTepo(a3HbIX CTPYKTYp C
3apaHee  33JaHHBIMU  (YHKIMOHAJIbHBIMU  XapaKTepUCTHUKaMU s  1pubopoB
JIEKTPOHUKHU PA3JIIMYHOTO HA3HAYEHUS.

Ymems:

— Bribupats Meroabl GOpMHpPOBaHUS OTAEIBHBIX CIOEB TOHKOIUIEHOYHBIX CTPYKTYp C
3aJlaHHBIM TUIIOM U KOHLEHTpAlUel TOYEUHBIX 1€(PEKTOB.

— PaccuutbiBaTh TOJNIIMHBI (DYHKIIMOHAIBHBIX CJIOEB MHOTOCIOWHOW CBETOM3IYYaroLIeH
JUOJTHOM CTPYKTYpPBI HA OCHOBE OPraHUYECKUX COCTUHEHUM.

— AHanu3upoBaTh MH(POPMAIMIO U HAa €€ OCHOBE OCYIIECTBISATH BHIOOp MaTepUaloB JJIs
CO3/1aHHS AKTUBHBIX U IACCHBHBIX CJIOEB COBPEMEHHBIX T'eTepO(a3HbIX IUIEHOYHBIX
CTPYKTYp AJisi IpUOOPOB 3MEKTPOHUKH PA3TUUYHOTO Ha3HAUCHUSI.

— CnocoObl MOJIy4eHUsI OTAEIBHBIX CJIOEB M MHOTOCIOMHBIX reTepo(a3HbIX CTPYKTYp C
3apaHee  3aJlaHHBIMH  (DYHKIIMOHAIBHBIMH  XapaKTePUCTUKaMH Ui TpUOOpOB
3JIEKTPOHUKHU PA3IMYHOTO HA3HAYEHUSI.

Braoemy:

— CoBpeMeHHBIMU  cOCOOAMHU  TOJYYEHHUS OTHENBHBIX CIOEB U  MHOTOCIOWHBIX
rerepodasHbIX CTPYKTYp C 3apaHee 3aJaHHbIMU (YHKIIMOHATBHBIMU XapaKTEePUCTUKAMHU
JUIsL IPUOOPOB AIIEKTPOHHUKH PA3IMYHOTO Ha3HAYCHUSI.

— CnocobaMu co3/laHusl U MCMOJIb30BAaHUS OCHOBHBIX 3JIEMEHTOB 3JIEKTPOBAKYYMHBIX
puOopoB (TotorpeBarenei, KaToa0B, TETTEPOB)

— Meronamu pacuera XapaKTEpUCTUK INEPEXOAHBIX CIOEB MHOTOCIONHBIX CTPYKTYp Ha
OCHOBE HEOPTaHUYECKUX U OPTaHUUYECKUX COCTUHEHUH JUIsl TPUOOPOB AIEKTPOHUKH.

3. Kpartkoe cogep:xaHue TUCHHUILTHHBI

Pazgen 1. OGmiue BONpOCH! TEXHOJIOTHH reTepoazHbIX CTPYKTYP

1.1. Knaccuduxanus rerepodassbix cTpykryp. Ilonstue rerepodazHoil CTPYKTYpBHI.
Knaccudpukanus rerepodasHbIX CTPYKTYp TO pPA3IMYHBIM. TpPHU3HAKAM - Pa3MEpPHOCTb,
CJIOMCTOCTh, KOJIMYECTBO UCIIOJIb3yeMbIX (Da3, arperaTHOE U CTPYKTYPHOE COCTOSIHHE OT/AEIbHBIC
cioeB rerepodasHbIX CTPYKTYP.

1.2. OOmuii monmxom K aHaMM3y (U3UKO-XUMUYECKUA JaHHBIX O CHCTEMax,
UCTIONIb3YEMBIX TPHU pa3paboTKe TEXHOJIOTUU TreTepodasHbIX CTPYKTYp (Ha MpUMepe OCHOBHBIX
XUMHUUYECKUX COETUHEHHH, NCIIOJIb3YEMbIX B COBPEMEHHONW MUKPO3JIEKTPOHUKE).

1.3. ®u3NKo-xMMHYECKHE CBONCTBA KPEMHMs M TrepMaHusa. TeXHOIOrMM MOHO-
HOJUKPUCTAIUIMUECKOTO U aMOP(HOTr0 KPpEeMHHUS U TePMaHUs AJIs pa3JInYHbIX TUIIOB YCTPOMCTB.
HomeHnknarypa 1 xapakTepUCTUKH IPOMBILIIIEHHBIX MOHOKPHUCTAIIJIOB.

1.4. ®asoBble paBHOBecus B cucreMax A’-B°.  XapakrepucTuKka (pM3HUECKHX,
ANEKTPOPUZNYECKUX, U ONTOIEKTPUUECKUX CBOWCTB XMMHMUYECKUX coequHeHuil tuma A3BS.
TexHOonoruss MOHOKPUCTAIJIOB COCIUHEHUUN A’B® u TBEpPIBIX pPAaCTBOPOB Ha HMX OCHOBE.
HomeHnknarypa u xapakTepUCTUKH POMBILIIIEHHBIX MOHOKPHUCTAILJIOB.

1.5. @asoBble paBHOoBecus B cucremax A%-B°.  Xapakrepmcriuka (usHuecknx,
ANEKTPOPUZUUECKUX, U ONITOAIEKTPUUECKIX CBOMCTB XUMHUYECKUX COEIMHEHUN THUIIa AZB®.
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1.6. Xapakrepuctuka (HU3NKO-XUMHUECKUX, (PU3NIECKUX U IIIEKTPOPUINIECKUX CBOHCTB
HEKOTOPBIX MAaTEPUAJOB, IIUPOKO HCIOJIb3YEMBIX IIPU MU3TOTOBJIICHUH ITACCUBHBIX 2JIEMEHTOB B
TEXHOJIOTHSIX T€TEPOCTPYKTYP: METAJLIbI, OKCUbI, HUTPUIBL.

1.7. Kunkue xpucramiel. Kiaccudukanus, OCHOBHBIE XapaKTEPUCTHKH, METOJbI
HOJIyYEHHUSI.

1.8. TexHonorust Heoprannyeckux JroMuHOGMOopoB. Knaccubukarms mroMuHOGOPOB MO
paznuyHbIM npu3HakaM. OCHOBHBIE KJIACChl XHMHUYECKHUX COEIMHEHUH, HCIOJb3YEMBIX s
CHHTE3a  HEOpraHM4Yeckux  JoMHHOGOpoB. TexHomorum  CcuUHTE3a  HEOPraHMYECKHX
JTFOMHHO(GOPOB. B3aMOCBs3b MEX/y YCIOBHSIMU CHHTE3a U XapaKTEPUCTUKAMH JTIIOMUHO(OPOB.
CrnocoObl  (popMHpPOBAaHUS TOHKOIUICHOYHBIX JIFOMUHECIIEHTHBIX CTPYKTYp MpPH PpazIU4HbIX
crioco0ax uX BO30YKICHHUS.

Pa3nes 2. TexHonorust TMHEHHBIX reTepodasHbIX CTPYKTYP

2.1. TexHonorust uHTerpaibHbIX cxeM. Knaccudukauum unrerpansubix cxem (MC) mo
paznuuHbIM npu3HakaMm. Texnosorus nomynpoBoaHukoBbix MC Ha ocHoBe Si. TexHomorus
u3rotosneHus miactul Uit UC u3 MoHOKpucTanueckoi Oynu. OU3UKO-XUMUYECKHE OCHOBBI
U TEXHHKa JIETUPOBAHUS KpPEMHHUEBBIX MHKpocxeM. Da30Bble paBHOBECHS U KHHETHKA
rerepogasHeIX npouecco B cucreMe Si-O. TexHOIorust JU3IeKTPUIECKUX MOKPBITHI HAa OCHOBE
okcuoB kpemHus. doronurorpadus. Tpasnenue. Ocobennoctu texHonorun MC Ha ocHoOBe
GaAs. OcHOBHBIE THUIIBI CTPYKTYp aKTHUBHBIX 3JIEMEHTOB, UCIOJb3yeMbIX Ipu cozganuu MC:
T Py3nOHHO-TIAHAPHAS CTPYKTYpa, SMUTAKCHABHO-TUTAHAPHAS CTPYKTYpa, DIMHUTAKCHAIBHO-
IUIAHapHasi CTPYKTypa CO CKpPBITBIM CJIOEM, CTPYKTypa C JUAJIEKTPUYECKOM M30JA1uel,
U30IUIaHApHAsl CTPYKTypa, MOJMIUIaHapHas cTpykrypa, MJII crpykrypa, OnuTakcuanbHO-
IUTAHAPHBIN TPAH3UCTOP ¢ quoaoM IIIoTTkH, CTpyKTypa ¢ MHKEKIIMOHHO-UHTETPAIILHOM JIOTUKON
Texuonorust ruOpuaHbIx UC. TeXHOIOTHS TOICTOMIICHOYHBIX MHKPOCXEM.

2.3. Texnonorus mnpubOpoB BoOCHpoM3BeAeHUs u3o0pakeHus. IlonsaTue 1Bera,
JuarpamMma LBETHOCTH, I[B€TOBbIE M3MepeHus, LIBetoBas cuctema MKO. OcHOBHbBIE CHCTEMBI
IpEeCTaBICHUs 1IBETA, aHAJIIOTOBOE U IIM(PPOBOE MpescTaBlIeHHe 1[BeTa. TeXHOIOIus aKTUBHOTO
KHUJIKOKPUCTAIIIMYECKOW JTUCIUIes] C TPAH3UCTOPHOM Marpuiueil Ha ocHoBe Si. Tomonorus
aKTUBHOI'O JKUAKOKpHCTaimmueckoro pauciuvies. dazoBele paBHOBecuss B cucreme Si-H.
OCOOEHHOCTH TIOTYYEHHUS TOHKHX CIIOEB aMOp(hHOro HE(POTOUYBCTBUTEIHLHOTO KPEMHHUS.
dopMHUpOBaHHUE TPAH3UCTOPHOW MATPHUIEl. MoaenupoBaHWEe W OCOOECHHOCTH TEXHOJIOTHH
TOHKOIUIEHOYHBIX ~ HEOpraHuueckux  cBeTouibTpoB.  OcobenHoctu  otonurorpadus
MPO3PaYHbIX MPOBOAAIMX MOKPITHH [N203-Sn02. TexHOMOTus JIEKTPOHHO-ITYYEBBIX TPYOOK.
TexHoNOrHsT BaKyyMHOTO (DIIyOpeCHeHTHOro JucIuies. TeXHOJOrus IUIa3MEHHOW IaHelu.
TexHonorust 31eKTPOCMauNBaOIIETO JUCTLIES.

2.4. QOpranudeckas d>JICKTpOIIOMHUHECHCHIMS. (OCHOBHBIE KJIACCHI OPTaHMYECKHUX
JIOMUHECIUpYIOIUX  cTpykTyp. Ocobennoctn  mexanusmoB  momuHecueHimu — OJIC.
Teopernueckas MoJenb OpPraHUYECKHUX CBETOM3IYYarOIIMX JMo0J0B. MeTtonuka mnoadopa
martepuaioB Uit cozmaHus  rerepodaznoit  OJIC.  TexHOmOrHUsT ~ OPraHMYECKOro
NEKTPOITIOMUHECIIUPYIOIIETO JTUCTLIIES. TexHonorus MOJIMMEPHOTO
ANEKTPOIIOMUHECIUPYIOLIETO AUCTLIES.

2.5. TexHosorus JUHENHHBIX TeTepodasHbIX CTPYKTYp Ha MpUMepe MpUOOPOB Mepeaavu
U300pakeHMs.

TexHonorus BUAMKOHOB JUISl MEpeAayd IIBETHOI'O TEJIEBU3MOHHOTO H300pakeHuUsI.
TexHoorust MaTPUYHBIX IPUOOPOB ¢ 3apsAa0BOil cBA3bI0 (CCD MaTpHlibl): TOMOJOTHUS, TPUHLIUI
JIeCTBUS, OCHOBHBIE XapaKTEPUCTHKH. TeXHOIOTHS (POTOUYBCTBUTEIBHBIX CTPYKTYp HA OCHOBE
matpuubl  KMOII  TpaH3ucTOpoB: TONOJOTUS, MNPUHLMI  JEHCTBUS, CpPaBHUTEIBHBIC
XapaKkTepuCcTUKU. [IpocTpaHCTBEHHO-BpEMEHHbBIE MOIYJSATOPHl cBeTa. HazHaueHWe W MpUHIUI
nerctBust ocHOBHbIX TUNOB [IBMC. TexHonorus marepuanoB AJii U3TOTOBJIEHUS AaKTUBHOMN
ctpykTypbl [IBMC. TexHosorus mpocTpaHCTBEHHO-BPEMEHHOIO mpeolOpa3oBaTeisi cBeTa (JUIst
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BUJMMOTO JHara3oHa) Ha OCHOBE MOJUKPHUCTALIMYECKOTo Cyinb(uua kaaMusi. TeXHOIOTHS
JIEKTPOCTATUYECKOT0 MPOEKIIMOHHOIO AUCIUIES HA OCHOBE J1e(OPMHUPYEMBIX MUKPO3EPKAIbHBIX
YCTPOMCTB.

Pazpen 3. Texnonorus o0beMHBIX reTepodasHbIX CTPYKTYp Ha IPUMEpE KepaMUUYECKUX
MHUIIEHEN JJI1 MArHETPOHHOT'O U 3JIEKTPOHHO-TTyYEBOT0 PACIbIICHUS

XapaKTepUCTUKA KEPAMUUYECKAX MHIIEHEH JUII MarHETPOHHOTO U 3JIEKTPOHHO-JIY4€BOI0
pacnbutieHus. Jlumarpamma OsummHrxema Uit cuctemsl  Zn-O-S. TexHomorus -—MOKpPOro
JEeTUpoBaHMs Cyiab(puaa LHMHKAa HOHaMH TepOus. TeXHOJOrus BBICOKOTEMIIEPATYpPHOIO
IIPECCOBAHUS IIPU KOHTPOJUPYEMOM XUMHUYECKOM IIOTEHLIMAJIE OJHOTO M3 KOMIIOHEHTOB.
TexHoI0rus aKTUBAIIMOHHOTO OTKHIa 1Mo Metoy Ban-JloopHa.

4. O0beM y4eOHOH JUCHHUILINHBI

B 3auerHbIx B akanem.
Bunsl yueOHoli paboThI €IMHULIAX qacax

O01mas TpyA0eMKOCTh JUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 5 180
AyIMTOpPHBIC 3AHATHS: 2 64
Jlexmm (Jlek) 1 32
[Tpaktnueckue 3anstus (I13) 0,5 16
JlaGopatopusie pabotsl (JIP) 0,5 16
CamocrositesbHas padora (CP): 2 80

Buja koHTpOJISI: DK3aMeH 1 36

AHHOTaNUs padoyeil MPpOorpaMmMbl JUCHUILIHHBI
«XuMHYecKasi TEXHOJI0TUsl 0BeJIUPHBIX MaTepuaaoB» (b1.B./[B.3.3)

1. Heap AUCHMILUIMHBI — O3HAKOMJICHHE CTYACHTOB C PA3JIMYHBIMU TEXHOJOTHSIMU B
obnactu paboOTHl C MPUPOAHBIMU HCKYCCTBEHHBIMH IOBEITUPHBIMU KAMHSMH - MEXaHHUYECKON
00paboTkoil, MomudHUIMpOBaHUEM CBOWCTB (0OJaropakMBaHUEM), POCTOM HCKYCCTBEHHBIX
KPUCTAIJIOB U TEXHOJIOTHEH IOBEITUPHOTO TIPOU3BOCTBA.

OcHoBHbIE 331241 - (POPMHUPOBAHUE Y CTYJECHTOB 3HAHUI MO OOIIUM TEXHOJOTHUSAM JUIS
paboThl ¢ TPUPOTHBIMH M HMCKYCCTBEHHBIMH JPArolEHHBIMA KAaMHSMU U WX XUMHUYECKUMU
acrnieKkTamu, popMHUpOBaHUE YMEHUS M HaBBIKA B MPOLIECCE MPAKTUUECKOU NESTEIBHOCTH.

2. B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAKOUIUICH TOJIKEH:

3nams:

- OCHOBBI COBPEMEHHBIX TEXHOJIOTHI 00pabOTKU IOBEIUPHBIX KaMHEH U MaTepuajioB H
X (PU3UKO-XUMUYECKHE ACTICKTHI.

- Metonsl MoaM(HUIIMPOBAHHS TPUPOAHBIX U HCKYCCTBEHHBIX IOBETUPHBIX KaMHEU U
MaTepUaIoB.

- OCcOOCHHOCTH TEXHOJOTHUH MPOHM3BOJICTBA MCKYCCTBEHHBIX FOBEIHMPHBIX KAMHEH M UX
MMUTAIUHN.

- TeXHOJOTHI0 COBPEMEHHOTO FOBEIMPHOTO MTPOU3BOJICTBA

Ymems:

- OOpabaTbiBaTh IOBEIMPHBIE KaMHU [0 PA3IUYHBIM TEXHOJOTHYECKMM CXEeMaM H
KOHTPOJIMPOBATH KA4eCTBO IMOTYIaeMON TTPOTYKIIHH.

- MonudunupoBarb(obmaropakuBars) CBOWCTBa (LIBET, Ka4ecTBO M JIp. CBOICTBA)
MPHUPOJHBIX W WCKYCCTBCHHBIX FOBEIIMPHBIX KaMHEW M MaTEpHaiOB C HCIIOJIb30BAHHEM
COBPEMEHHBIX METOJIOB, a TAK)KE MPeAaraTh HOBbIC EPCIIEKTUBHBIE METOJbI BO3JICUCTBUH C .

- BBITIOJTHATE TPOCTBIE OTEpaIiy 110 IOBETUPHOMY IIPOU3BOICTBY.

Braoems:

- HaBblkoM MexaHW4ecKoi 00pabOTKH IOBEIMPHBIX KaMHeH ( KaOOUIOHUpOBaHHE H
OTpaHKa).
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3. KpaTkoe coaep:kanue TUCHUTINHBI

Paznen 1. Texnomnorust o0paboTKH

1. Bsenenue. OmnpenenaeHre NPUPOIHBIXIPArOLEHHBIX KpucTamioB. CoBpeMeHHas
TEeXHUYECKas KiIacCu(UKaLus U Ip.

2. Hcropus mnpuMeHeHMS W pa3BUTUS KamHeoOpa®orku. Ilenmm w  3amaum
kamMHeoOpaOboTku. OCHOBHBIC MTOHSATHS.

3. CopTupoBKa ChIpbsl, IPUTOTOBIEHUE K PAaCIWIOBKE M pa3MeTKa. PacnuioBoYHbIE U
HOJPE3HbIE CTAHKK U NWJIbL. [IpUHIMI AeHCTBUS U OCHOBHBIE TEXHUYECKHE XAPAKTEPUCTUKH.

4. llnudoBanpHble CTAaHKH - MPUHIUN JCHCTBUS U OCHOBHBIE TEXHUYECKHE JIaHHBIC.
['pybas o6aupka, mmudoBaHue U noiaupoBaHue. GU3NYECKUl CMBICI MPOIECCOB, MaTepHaIbl U
OCHACTKA.

5. Tlpomecc wm3rotoBieHus KabomoHOB. Pa3meTka, pacmwioBka, Hakielka, 00IUpKa,
nudoBanue u nonuposanue. opmsl kabomoHOB. OCOOEHHOCTH M3TOTOBJICHUS KaOOLIOHOB U3
pa3HbIX MaTEpUasOB.

6. Tumnbl orpanounsix npucnocobnenuil. [Iponece orpanenus. Pasmerka, pacnuioBka u
3ananue ¢opmbl. Hakielika u nepekieiika. OrpaHeHue U MoJIMpPOBaHUE KOPOHKHU M MaBUIIbOHA.
IIpompiBKa M ymakoBKa OrpaHEHHbIX KaMmHed. @opMa orpaHeHHbIX KaMHeW. Pacuer u
ONTHUMHU3ALMS ONTUKU M T€OMETPUU OrpaHEeHHbIX kamHel. [loHsTHe o ¢anTa3zuitHbIX dopmax
orpanku. TexHonorus u3roTosiaeHus kp-17 u kp-57.

7. F'onroBka. M3rotosnenue mapos. Ceepiienne. Mo3anka. Pe3pba o kamHIO, pakOBHHE,
koctu. TexHonorus, marepuansl 1 o0opynoBanue. HoBble nepcrekTuBHbIE METO/IbI 00PabOTKH.

8. Konrponb kadectBa 00pabOTKH, OCHOBHBIE METO/ABI U ocobeHHocTH. O0opynoBaHue
JUIsl KOHTPOJISI KauecTBa.

Pa3nen 2. Texnonorus o0naropaxuBaHusl.

1. Beenenue. OmnpenenieHue KaueCTBEHHbBIX XapaKTEPUCTHK IPUPOAHBIX KPHUCTAJIIOB.
[TonATHE O COPTHOCTH M KPUTEPHH BBIICICHUS COPTOB MaTepuanoB. Knaccudukanus mMeTonoB
MOJIU(PHUIMPOBAHUS KAUECTBEHHBIX XapaKTEPUCTUK IOBETMPHBIX MOHOKPHCTAIIIOB.

2. @usnueckue, XUMHUYECKHE H (U3UKO-XUMHUYECKHE METOJbl MOIU(PHUIIMPOBAHUS
CBOWCTB IPHUPOJHBIX MOHOKPHUCTAJJIOB. YCIIOBUSI IPOBEACHHUS IPOLECCOB, ONpEAestoIne
(axTOpBI METOJIOB U UX amIaparypa.

3. Ob6naropaxuBaHue MPUPOAHBIX MOHOKPUCTAIIOB. Moau(pHUIMPOBaHUE IparoleHHbIX
KaMHel (anmmas, candup, u3ympya U Ap.). MoauduuupoBaHue IOBETUPHBIX KamHeEH 2, 3 u 4
KaTeropur. ODKOHOMHYECKAsl IEJIeCO00pPa3HOCTh  MOAU(UIIMPOBAaHUS, BBIOOD METOIOB
o0aropa’kuBaHMsl Ha Pa3IMYHBIX IPUMEpPAX.

Paznen 3. TexHosmorust AparoleHHbIX MOHOKPHUCTAJJIOB

1. Beenmenme. Ilenm u 3amaum pocTta JparolieHHbIX MOHOKPHUCTAUIOB. DU3MKO-
XMMHMYECKHE OCHOBBI IIPOLIECCOB CHHTE3a LIMXThl U POCTAa MOHOKpPUCTAJIOB. MojenupoBaHue
OPUPOJHBIX TPOIECCOB  KPUCTAUIO00pa30BaHUS. ODKCHEpUMEHTalbHAas U  TEXHUYECKas
MUHEPAJIOTHUSI.

2. PacnnaBHble METOJIBI pOCTa IOBEIUPHBIX MOHOKPUCTAIOB. Y CIIOBUS, OCOOEHHOCTH,
(GU3XUMUS IPOLIECCOB, annaparypa 1 OCHACTKa.

3. PactBop-pacruiaBHbIe METOJBI POCTa. Y CIIOBUS, OCOOCHHOCTH, (DU3XUMHUS MIPOILIECCOB,
anmnaparypa 1 ocHacTka. OcoOEHHOCTH MaccolepeHoca B pacriaBax.

4. I'mapoTepManbHble METO/BI pocTa. YCIOBUsI, OCOOEHHOCTH, (U3XUMHUS MPOLIECCOB U
o0opy0BaHuE AJIS THAPOTEPMATILHOIO Mpolecca. AKTUBATOPHI PacTBOpa M X POJib B Ipolecce
pocta. XMMUYECKHE METO/Ibl CHHTE3a FOBEIMPHBIX MaTEpUaJIOB (Ha MpUMEpPE onania, Majaxura u
OUPIO3bI)

Pa3nen 4. TexHonorus 10BEIUPHOTO NPOU3BOACTBA

1. BBeneHue B TEXHOJIOTHIO OBEIUPHOro INpousBojacTBa. llenn u 3amaum, mpeamer
u3ydeHus. Mictopuueckue acieKThl FOBEJIMPHOTO ITPOU3BO/ICTBA.
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2. Merannuyeckue Mmarepuanbl. UYucTble MeTaulbl, CIUIaBbl  OJArOpOJHBIX U
HeOmaropogupix MetauioB. OOmmii 0030p CBOICTB METaylIOB M CIUIaBOB, MX BHYTpPEHHEE
cTpoeHue. PacTBOpUMOCTh MeTauIoB. J{narpaMMbl COCTOSIHUS CIUTaBOB. JIByx(a3HbIE U TPOUHBIC
cucteMbl. XMMUYECKHE BEILIECTBA TPUMEHSAEMbIE B FOBEJUPHOM ITPOU3BOICTBE.

3. OcHOBHBIE 3Tanbl U CTAAUM MOJATOTOBUTENBHBIX paboT. Beckl m ompeneneHue Beca.
[IpoOupHBIi aHanu3 OJArOPOJHBIX METAUIOB M CcIutaBoB. Otaenenne metamwioB. [Iporecc
IUIaBKM U TulaBWiIbHOE obopynoBanue. dmiocwl. TexHonorum nuths. [Iporecc 3arBepaeBaHus
pacriasa.

4. Tlpokatka u BomoueHue. CymrHoOCTh mpouecca aedopmainuu MetawwioB. CrapeHue
crutaBoB. Pexpucramiuzanus. Okxuciienue npu HarpeBe. KOHTpOb MOATOTOBUTENBHBIX padoT,
U3MEpPUTENIbHBIE MHCTPYMEHTHI U NMpHOOpHl. TeXHONOTHs KOBKH IOBETUPHBIX n3nenuit. ['nbka.
Hedbopmaruss ¥ W3MEHEHHUE CTPYKTYpbl METAIOB mpu TUOKH. [IpoBoOYHOTMOOYHBIE U
auctorudounsie padboTsl. Pazpesanue n pacnmnmubanue. OnunuBanue. TeXHOJIOTHS CBEPICHUS U
bpesepoBanus. ['paBupoBanue. BpikonoTka W dYekaHka. TeXHOJOTHSI XOJIOJHOW JIMCTOBOU
MTaMIOBKU TpaBUIIbHBIE PACTBOPBI U TEXHOJIOTHS MPOLECCA TPABICHHUS.

5. IMaiika. OcHOBHbIE MOHATHUS, Npunou U ¢urockl. TexHonorun mnalku MATKUM U
TBepAbIM npunoeM. CyIIHOCTh TpaHyIsIUUMuM MU €€ MeToAbl. TEeXHOJIOrHsl BBIIOJHEHUS
mTUPTOBBIX M 3aKICMOYHBIX coeauHeHuil. Pe3pOoBbie coeauHenus. lllnudoBanme u
nonupoBanue. CyIIHOCTh MPOIECCOB, OCHOBHBIE MOHSATHS, 000OpYyIOBaHWE U HHCTPYMEHTHI.
KpaneBanne u matupoBka. MeTOABI TOBEPXHOCTHOW OOpPaOOTKM CIIaBOB — OKPAcKa, OYUCTKA,
OKCHUJMpOBaHuE U 1p.. YepHeHue.

6. T'anpBaHOTEXHUMKA. ['adbBaHMYECKHE IIPOLIECCHI U TEXHOJIOIMS TalbBaHUUECKUX
nokpbiTHil. PoaupoBanue, 3o0i04eHue, cepebpenHue. OmanupoBaHue. Buasl osmaneit u
TEXHOJOTHYECKUN Mpouecc sManupoBaHus. Mukpyctauus.lloaroroBka usnenuii K 3aKpernke
KaMHeill. Bunapl onpaB M TEXHOJOrMss WX M3roToBieHUsA. KacToBble M 1IaproBble OIPaBBHI.
Kopuepossie onpaBsl. TexHOTOTHS 3aKpenKy IOBEIMPHBIX KaMHel. O0paboTka M3aenuii mocne
3akpenku. [loaBukHbIE coeAuHEHMs. 3BEHbEBble M IIapHUpHBIE coenuHeHud. LlTtudrossie
COEIMHEHUS. 3aMKH JUIs FOBEJIMPHBIX U3/ETUI.

4. O0beM y4eOHOI JUCIHUIIIIHHBI

B 3agernbIxX B akaznem.
Byl yue6HOM paboThI eIMHHUIIaX gacax

O01mas Tpy10eMKOCTh JTHCHHUILINHBI 110 Y4eOHOMY ILIAHY 5 180
AYAUTOpPHBbIE 3aHATHS: 2 80
Jlexuun (Jlek) 1 32
[TpakTuueckue 3anstus (I113) 0,5 16
JlaGopatopusie pabotsl (JIP) 0,5 16
CamocrosiTesibHas padora (CP): 2 80

Bua KOHTpoJIs: IK3aMeH 1 36

AHHOTaIUs padoyeil NPOrpaMmMbl JUCUMIIIIMHbBI
«OcHoBbI MeHe:kMeHTa 1 MapkeTuHra» (b1.B./IB.4.1)

1. Heap AUCHUNJIMHBI — TIOJYYCHHE CHUCTEMbl 3HAHUH O 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUST  TPEANPUATAH B CHCTEME HAIMOHATBHOW  SKOHOMHKH,
MpEeACTaBICHU B 00JIacTU  MEHEKMEHTa M MapKeTHHra,  BKJIIOUas
METOJIOJIOTHYSCKHE OCHOBBI u 3aKOHOMEPHOCTH, ¢byHKIUY, METO/IBI,
OPraHU3ALMOHHBIE CTPYKTYPbI, OPraHU3aLUI0 MPOLIECCOB, TEXHUKY M TEXHOJOTHIO
MEHEI)KMEHTAa U MAapKETHUHTa B YCIOBUSIX PHIHOYHON SKOHOMHKHM; 3aJI0’)KEHHE OCHOB
po(hecCHOHATLHOM e TEIIbHOCTH 0aKaIaBpoOB.

3amaun TUCLHUILIMHBIL:

- MPUOOPETEHNE CTYICHTAMH 3HAaHUI OCHOBHBIX IMOJIOKEHUN TEOPUHU MEHEPKMEHTA U
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MapKETHHTa ¥ YMEHUHN MPAKTUYECKOTO HCIIOIH30BAHMSI HX B YITPABICHUNA XHMHUECKUM
IPEIPUITHEM;

- OBJIQJICHUE CTYJACHTAMU OCHOBHBIMH METO/IaMHU PEIICHUS YITPABICHYECKUX 3a/1a4, YMEHUI
uACHTU(UKAIIMY MAaPKETUHTOBBIX ACIIEKTOB MPO0OIeM MEHEKMEHTA, a TAK)KE PeIlIeHuUs
YIPaBICHUYESCKUX MPOOIIEM CPEICTBAMHU MAPKETHHT A,

- IOJIy4€HHEe 3HaHUN KOHKPETHBIX MPUEMOB MO0 00ECTIEYEHHIO U MOBBIILIEHUIO
3¢ (HEeKTUBHOCTH YIIPABIEHYECKOM NESTEIILHOCTH KOMITAHUH, OPMUPOBAHUE OCHOBHBIX
HABBIKOB MOATOTOBKH MapKETUHTOBBIX PEILICHUH.

[IporpamMmma paccuuTaHa Ha HU3y4E€HHE Kypca B Te4eHHe oJIHOro cemectpa. Kypc
3aKaHYMBaeTCA 3adeToM. KOHTpPOJIb YCIIEBAeMOCTH CTYACHTOB BEACTCS 110 TIPUHSATOW B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

2. TpedoBanus K pe3yjbTaTaM OCBOEHUS U CIHIIHHbI

Nzydenne kypca «OCHOBBI MapKETHHTA M MEHEKMEHTa» MPH MOATOTOBKE OaKaliaBpOB
HAIpaBJICHO HA MPUOOPETEHHE CIEAYIOMINX KOMITCTCHIINN:

Oowenpogpeccuonanvhvix:

- MMOHUMATh CYIIHOCTh W 3HAa4YeHHEe HWH(OpPMANMM B PA3BUTHU COBPEMEHHOIO
MH(GOPMALIMOHHOTO OOIIEeCTBA, CO3HABaThb OMNACHOCTb M YrpoO3bl, BO3HHUKAIOUIUI B 3TOM
nporecce, cobI0aaTh OCHOBHBIE TpeOoBaHMs MH(DOPMAIIMOHHONW 0€30MacHOCTH, B TOM YHCIIE
3aluThl TocynapcTBeHHoM TaitHbl (OITK-4).

Ilpogpeccuonanvhoix:

- UCIIOJb30BaTh HOPMATHBHBIC JOKYMEHTBI IO KadecTBY, CTAaHIAPTHU3AINH U
cepruduKanyy MPOJTYKTOB U UX U3JCIIUN, FJIEMEHTHI JKOHOMUYECKOTO aHAN3a B TIPAKTHUECKOM
nesrenapaoctr (ITK-3);

- aHAM3UPOBATh TEXHHUYECKYI0 JIOKYMEHTAlMIo, MOAO0UpaTh 000pyaOBaHUE,
TOTOBHTH 3asBKU Ha MproOpeTeHne u peMoHT obopynoBanus (I1K-9);

- TOTOBHOCTh HM3y4aTh HAay4YHO-TEXHHYECKYI0 HWH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 110 TemaTuke ucciaenoBanus (ITK-20).

B pesynbraTe oCBOCHHS JUCHHUIUIMHBI «OCHOBBI MapKETHHTA W MCHEIKMECHTA)
00yJarouecs 10JKHBI:

3uamo:

- TPUHLUIBI COCTABIICHUS TEXHMYECKOH JoKyMeHTauuu (rpadukoB pabOT, MHCTPYKIIHA,
IUTAHOB, CMET, 3aBOK Ha MaTepuaibl U 000pyI0BaHUE) U JP.;

- TEOpPETHUYECKHE OCHOBHI M METO/Ibl BRIPAOOTKHU 1eJIel U CTpaTeruu Ou3Heca;

- TPUHIMIBI MOATOTOBKU JOKYMEHTAIIMU JIJISl CO3[IaHUSI CHCTEMbl MEHEP)KMEHTA KaueCTBa
TIPEITPHUSITHS,

- METOJIbl U TEXHOJOTHH MPUHATHS U Peau3allii yIPaBICHUYECKUX PEIICHHIA.

Ymemn:

- COCTaBIISITh 3asBKU Ha 000PYIOBAHHUE;

- pa3pabaThIBaTh TEXHHYECKYIO JJOKYMEHTAIIHIO;

- TPUHUMATH YIIPABICHUYECKHUE PEIICHNUS U OPTraHU30BhIBATH UX BHITIOTHEHHE;

- cobupath, 00pabaThIBATh U UCIIOJIH30BAThH YIIPABICHYECKYIO HHPOPMAIIHIO;

- paboTaTh C YyNpaBICHUYECKON MJOKYMEHTAIMeH, MOIb30BaThCsl 3aKOHAM, HOpPMaMu U
MpaBWJIaMU a/IMHHUCTPATUBHOM JICITETLHOCTH;

- pacmpenensTh 00s3aHHOCTH U OTBETCTBEHHOCTH;

- HWCIOJIb30BaTh METOJII MOTHBAIIMH ITEPCOHAIA;
KOHTPOJIUPOBATH U PETYIUPOBATH UCTIOJHEHHE IIJIAHOB.
Bnaoemo:
HaBbIKAMU MPUMEHEHUS ONTUMAIBHBIX MTOIXO0/I0B JIJIsl AMarHOCTUKU U aHallM3a PHIHKA,
METOJJaMHU PYKOBO/JICTBA IEPCOHAIIOM;
- UHCTpyMeHTaMH 3(H(PEeKTUBHOTO YyIPaBICHUS MPEIIPUITHEM.
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3. Kpartkoe conep:kanue TUCHUTITHHBI

Monayab 1. OcHOBBI yHIpaBJieHUsI NIPeANPUATHEM

1.1 Beeoenue. Ilpeomem, memod u coodeprcanue oOucyuniunvt «OcHoGbl
MeHeOdcmenma u mapkemunza». Teopus ynpaBlieHUs: YIpaBleHHUE KaK MOTPEOHOCTh U Kak
dakTOop ycmexa JeATeNbHOCTH, CYIIHOCTb M COJACPKAHWE YIPABJICHUS, MECTO TEOPHH
yIpaBieHUSI B CHCTEME COBPEMEHHBIX 3HAHHM, crenu@uka yrnpaBIeHYECKON AesITeTbHOCTH,
COBpEMEHHBIC TIPOOJEMBI YIpaBJICHUSA. [ EHE3UC TEOpUW YIpPaBICHUS: YIPaBICHUYCCKHE
PEBOJIIOLIMM, BO3HUKHOBEHUE HAYYHON TEOPHUM YINPABICHHS, UCTOKU U TEHICHIMH Pa3BUTHUS
POCCHUICKOTO yIpaBicHHUs. 3aKOHOMEPHOCTH W NPHUHIMUIBI YIPABICHUS: CYOBEKTHBHBIC U
00BEKTHUBHBIE (PAKTOPHI B YIIPABICHHUH.

1.2  Cucmema ynpasnenus npeonpusmuem u ee cmpykmypa. QOuenka
ahhexmuenocmu ynpasnenus. Cucrema YHOpaBICHUS: TMOHITHE CHUCTEMbl YIIpPaBJICHMUS,
pacnpenenenue (QpyHKIHMU, MOTHOMOYUN U OTBETCTBEHHOCTH, MPHHIIUIBI MOCTPOCHUS CHCTEM
ynpasienus. LleHTpanu3anus v IeneHTpain3anus yIpaBieHus, 1eIerHpOBaHUE TTOJTHOMOYUIN B
npoieccax ymnpapieHus. OpraHu3aluoHHass CTPYKTypa M €€ BuIbl. OCHOBHBIE TOHSTHUS
a¢dexTuBHOCTH ynpaBnenus. [Tokazarenu 3¢HeKTUBHOCTH yIIpaBIIEHUS.

Moayb 2. OcHOBBI MeHEIKMEHTA

2.1 Ilenu 6 cucmeme ynpaenenusn. Pazpadbomka cmpamezuil u nianog op2anu3ayuu.
Lenu u nenenonaranve B ynpaBlIeHUH: POJIb LIETH B OPraHU3AIMH U OCYIIECTBICHUHU MPOIIECCOB
yIpaBiIeHUs, Kilaccu(uKamusi Ienel, MOCTPOEHHE AepeBa IeNiel; coueTaHue pazHooOpasus
neneid W QyHKIMH MEHEIKMEHTAa; CHCTeMa YIpaBIEHUS MO IENsIM; CTpaTeruss M TaKTHUKa
ynpasierusi. CylHoCTb, TPUHIIMIIBI B METO/IbI I1aHupoBaHus. [Iporiecc BEIpabOTKH CTpaTEeTUU.
@OopMBbI TEKYILIETO MJIAHUPOBAHUSI.

2.2 Texnonozusa pazpabomku u RPUHAMUA YnpaeneHYyecKux peuwienuil. Pa3paboTka
VIpPaBICHUYECKUX PELICHUI: TMOHATHE U KiIacCUPUKALUS YIPaBICHUYECKUX  PEIICHUH,
OCHOBOIIOJIATAIOIINE DBJIEMEHTHl JEATEIbHOCTH, YCIOBUS W KPUTEPUH TPUHATHUS PEIICHUH,
OpOIECC U MOJENH MPHUHITHUS YIPABICHUECKHX pELISHUH, peanu3aius YIpaBIeHYECKUX
peLeHui.

2.3 Baacme 6 cucmeme ynpaeienus. auoepcmeo u cmuiv ynpaeienus. OTHOLICHUS
BJIACTU B CUCTEME YIPABJICHUS: MOHATUE U TUIIOJIOTHS BJIACTH; BJIACTh U aBTOPUTET MEHEKEPA;
npu3Haky, (aKTOpbl U TPOSBICHUS HEYMPABISEMOCTH; HMCTOYHUKU BIACTH B YIPaBICHUH
OopraHu3alfeil; mapTHepCTBO B IpolleccaX MEHEIKMEHTa. JIMAepcTBO M CTWUIIb YNpPaBIICHUS:
npouecchl  (OPMUPOBAHHMS W OCHOBHBIE COCTaBISIIOLIUE JIMACPCTBA, (OpMalbHbIE W
HedopMasbHbIe (AKTOPHI IMJEPCTBA, MPOSBICHUE TUACPCTBA B CTHIIC yIPABICHUS, TCHICHIIUS
Pa3BUTHS CTUJIS YIIPABIICHUS.

2.4 Momueayuonnsle 0CHO8bl ynpagienus u Kougauxmol. MoTuBalus IesTEIbHOCTH
B YIIPABJICHUHU: MOTHUBBI I€ITEILHOCTH YEJIOBEKA U UX POJIb B YIIPABICHUU, OCHOBHBIC MOHATUS U
JIOTHKAa TIpolecca MOTUBaMH, (akTopbl (HOPMHUPOBAHHMS MOTHBOB TpPYyAa; HCIOJIB30BAHUE
MOTHBAIIMM B TPAKTHKE MEHEMKMEHTa; (akTopbl d3PGEKTUBHOCTH MOTHBAIIMU; COBPEMEHHBIE
KOHIICTIIIMA MOTHUBAIMU. ['pynmoBas quHAMHUKAa W KOH(IMKTHI: POJb TPYNIBI B MOBEICHUU H
NESITEIbHOCTH YeJioBeKa, (POpMUPOBAHUE TPYII, B3aUMOJCUCTBUS B TPYINE U B OpraHU3alINY;
BO3HUKHOBEHHE, TPOSBICHUE U PA3HOBUIHOCTH KOH(MDIMKTOB, BIHMSHUE KOH(DIMKTOB Ha
yIpaBieHHE.

Mopaysb 3. OCHOBBI MAapKeTHHIA.

3.1 Mapxemunz Kaxk cucmema ynpaeieHus, pezyjiupo8anus U U3YYeHUs PbIHKA.
[TonsaTue mapkeTuHTa, IPOUCXOXKICHNUE U CYIIIHOCTh MAPKETHHTA, 11eJIn MapKeTuHra. OCHOBHbBIE
NpU3HAKW MapKeTHHIOBOTO CTHIIA yrpaBieHus. Konuenmuu MapkeTtuHra. OCHOBHBIE BH/IbI
MapKeTuHra. MapkeTuHroBas cpesa.

3.2 Komnnekc mapkemunzea. OCHOGHblEe MAPKEMUH208ble  UHCHIPDYMEHMbL.
CoxepxaHuie ¥ TIpolecC yrpaBieHHs MapkeTHHroM. OCHOBHBIE (YHKIIMM MapKETHHTA.
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ToBapHasi, 1ileHOBasI, COBITOBAasE U KOMMYHHKAITMOHHAS TIOTUTHKU (GUpMbl. TOBapHBIE CTPATETHH.
Pa3paboTka HOBBIX TOBapOB.
4. O0beM y4eOHOH TUCHHIJIMHBI

Bun yuebnol paboThl B 3aueTHBIX B akanmem.
eTHHHIIAX yacax
OO0uasi TPy/10€MKOCTh THCHMIIJIHHBI 3 108
AyAUTOpPHBIE 3aHATHS: 1 36
Jlexun 0,5 18
[IpakTrueckue 3aHaTHs 0,5 18
CamocrosiTejibHas padora: 2 72
CaMoCTOATEIbHOE U3YUYEHUE PA3AEI0B TUCIUIUIMHBI 2 72
By uToroBoro KOHTpOIIS: 3a4eT - -

AHHOTaIUs padoyeil NPOrpaMmbl JUCUHUIIIIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIMpoOBaHusi U ynpasJjeHne kadectsom» (b1.B./1B.4.2)

1. Hesn u 3a1a4M AUCHUTIIUHBI

[Iporpamma cocTaBieHa B COOTBETCTBMM C  TpeboBaHusiMu — DenepanbHOro
rocynapcTBeHHOTo oOpazoBarensHoro cranaapra (OI'OC BO) moaroroBku OakaiaBpoB IO
HanpasneHuto 18.03.01 «Xumuyeckass TexXHONIOTUs» Tpopuias «XuUMUYEcKas TEXHOJIOTHS
MaTepuaioB W TpUOOpPOB BJIEKTPOHHOM TexHUKHM U HaHoanekTpoHukw» (b1.B./1B.4.2),
PEKOMEHIalMil METOAMYECKON CEKIIMM Y YEHOI0 COBETa M HAKOIUIEHHOI'O OIBITA MpenoaBaHus
npeamera  Kadenpod CTaHAapTH3alMd W HMHXXCHEPHO-KOMIbloTepHOH rpadpuku  PXTY.
[Tporpamma paccunTaHa Ha U3y4EHHUE Kypca B TEUEHUE OJJHOTO CEMECTPA.

JuctumuimHa «OCHOBBI TEXHMYECKOTO PETYJIMPOBAHMSI U YIPABICHHE KadyeCTBOM)
(b1.B.ZIB.4.2) otHocuTcs Kk 0a3oBoii vactu mpodeccrmoHanbHOro Imukiaa. s ycnemHoro
OCBOCHHS JMCUUIUIMHBI CTYIEHT IODKEH H3YYUTh Kype (DU3MUYECKMX OCHOB HW3MEpEHUil u
9TaJIOHOB. OCHOBBI TEXHUYECKOIO PpEryJIMpOBaHUS M YNPABICHHE KadyeCTBOM SBIISIETCS
IPEAIECTBYIOMEH Ul JUCHUILINH «Metponorus», «B3anMo3amMeHsAeMOCTs U HOPMUPOBAHUE
TOYHOCTH», «MeTonbl U CpPEACTBA M3MEPEHHs M KOHTPOJIs», «OpraHusanus U TEXHOJOTHUs
UCIIBITAaHUI», «YTIPABICHUE Ka4yeCTBOM», « ToBapoBeIeHHE)

Ilens kxypca «OCHOBBI TEXHMYECKOIO DETYJIUPOBAHUSA W YIPABICHHE KA4eCTBOM) -
HAy4YUTh CTYJEHTOB NPHUMEHATH KOHTPOJbHO-U3MEPUTENIBHYI0 U MHCIBITATEIbHYIO TEXHUKY,
METOJaM U CpPEJICTBaM TEXHMYECKOTO pEryJMpOBaHMs, METOAaM KOHTPOJIs KauecTBa
BBIITYCKaeMOM MPOJYKIIUU, PECYpPCO- U DHEProcOepekeHUs TEXHOJOTMYECKHX IPOILIECCOB C
UCIIOJIb30BaHUEM CTaHJAPTHBIX METOJIOB.

3amagamu u3ydeHHs] Kypca «OCHOBBI TEXHUYECKOI'O DPETYJIHMPOBAHUS U YIPABICHUS
Ka4yeCTBOM» SIBJISIFOTCSI COBEPIICHCTBOBAHME METOJUK KOHTPOJIS KadyeCTBa IIPOU3BOJCTBEHHBIX
IPOIIECCOB, Pa3pabOTKa CUCTEM YIPABJICHUS KaUeCTBOM, pa3paboTka HOPMATUBHBIX JOKYMEHTOB
pa3HOTO YPOBHS, CO3JaHME HOBBIX METOJOB HU3MEPEHHH, IOJlyueHHue H3MEPUTEIHHON
uHpOpMaLuu TpeOyeMoro KauyecTsa.

[{enu u 3amaum Kypca JOCTUTAKOTCS C TOMOIIBIO:

-03HAKOMJIEHUS C BUJIaMU HOPMAaTHBHBIX JIOKYMEHTOB

-U3y4eHHUs] HOPMATUBHON U 3aKOHOJATEJIbHOM 0a3bl TEXHUYECKOIO PETYINPOBAHUS U
YIPaBJIEHUS Ka4eCTBOM

-03HAKOMJICHUSI C €AMHHULAMU (U3UYECKUX BEJIUYMH, T'OCYJAapCTBEHHBIMHM STaJOHaAMH,
METOJAMH U CPEICTBAMHU ITOBEPKHU CPEACTB U3MEPEHUI;

-pa3paboTKH CIIOCOOOB BBIPAKEHUS M POPMBI TIPEIICTABICHUS PE3YIHTATOB H3MEPEHUH,
METOJMKH BBITIOJHEHWSI U3MEPEHUM.

-03HAKOMJICHHSI ¢ (hOpMaMU OATBEPKICHUSI COOTBETCTBHUS
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Kypc «OCHOBBI TEXHUYECKOTO PETYIUPOBAHMS U YIIPABJICHUS KAU€CTBOM» YHTACTCS B 7
CeMeCTpe U 3aKaH4YMBaeTcs 3a4eToM. KOHTpOJIb yCcIieBaeMOCTH CTYIEHTOB BEAETCS MO MPUHSTOM
B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

2. Komnerennnn 6aKkajiappa B Kypce «OCHOBbI TEXHHY€CKOI'0 peryJIHpoOBAHUSA H

ynpaBJleHHs KA4eCTBOM

N3zyuenne kypca «OCHOBBI TEXHUYECKOTO PErYIMPOBAHUS M YIPABICHUE KAUeCTBOM)
Opy TOJrOTOBKE OakalaBpOB IO HAMPABICHHIO «XHMHUYECKas TEXHOJOTMS MaTepUalioB H
puOOPOB 3IEKTPOTEXHUKH U HAHOIIEKTPOHUKU» CIIOCOOCTBYET NMPHUOOPETEHMIO CIIEAYHOIINX
KOMIIETEHLIUH.
2.1.06menpodeccruoHaIbHbIC:
-BJIQ/ICHUEM TOHUMAHUS CYLIIHOCTH M 3HaueHHs HMH(OpManmuu B pPa3BUTUU COBPEMEHHOTO
MH(GOPMALIMOHHOTO OOIECTBA, OCO3HAHME ONACHOCTU U YIrpo3bl, BO3HHUKAIOLUIUX B 3TOM
npoliecce, CoCOOHOCTHIO COOII0AAaTh OCHOBHBIE TpeOoBaHU MH(POPMALIMOHHON 0e30MacHOCTH,
B TOM YHCJIC 3aIUThI rOCyAapcTBeHHOM TaiiHbl (OITK-4),
-BJIa/ICHUEM OCHOBHBIMM METOAAaMH, CHOCOOAMH U CPEACTBAMHU TIIOJIyY€HHs, XpaHEHUs,
nepepadoTKi WHPOPMANNK, HABBIKAMH PA0OTHl C KOMITBIOTEPOM KaK CPEJCTBOM YIPaBIICHHS
undopmanueii (OI1K-5).
2.2 IlpodeccronanbHble:
-TOTOBHOCTb HMCHOJHATH HOPMATUBHBIE TOKYMEHTHI M0 KOHTPOJIIO KauecTBa, CTAHIApTH3ALMUA U
cepTU(UKAIMHA TPOAYKTOB W W3ICIUH, JIEMEHTHl YKOHOMHYECKOTO aHalM3a B MPAKTUYECKOM
nesrenpaocTr (ITK-3).
-CITIOCOOHOCTBIO HCIIOJIB30BaTh HOPMATHBHBIE JOKYMEHTBHI IO KAdeCTBY, CTaHAAPTH3ALHUU U
cepruduKaimu IpoaykToB u uzaeani (ITK-4).
-CITIOCOOHOCTBHIO OPraHU30BaTh PA0OTY UCMIOTHUTENEH, HAXOAUTh U IPUHUMATH YIIPaBICHYECKHE
peuieHust B 00JacTH OpraHU3alluu TPYAa U OCYLIECTBICHUM MPUPOJOOXPAHHBIX MEPONPHUITUI
(TIK-11).

3. KpaTkoe conepxaHue Kypcea.
ITporpaMMma BKJIIOUYAET 2 MOIYJIS:
MOAYJIb 1.

1.1 Benenue. Texunueckoe peryJiipoBaHue - HOpMATUBHO-NPaBoBasi 6a3za

o0ecnevyennsi kKauecTBa. 3akoH P® «O TeXHMYECKOM PeryJTUupoOBaHUID)

[Tpenmer TEXHUUECKOTO PeryIupOBaHUs, €r0 HHCTPYMEHTApUil U IPUKJIIAJAHBIE 00IaCTH.
OcHOBHBIE 3314l TEXHUYECKOT'O perynpoBaHus. Mepbl TEXHUYECKOTO peryJInpoBaHus,
OCHOBAHHBIEC Ha 3aKOHO/IATENILCTBE 00 OTBETCTBEHHOCTH 32 Ka4eCTBO U 0€30MacHOCTh
MOCTaBJISIEMON MPOAYKITUH («3aKOH O 3alIUTe MpaB norpedureneii»). [lodpokadecTBeHHAS
npoaykius. PamscuuuupoBanHas MPoAyKIus. OTBETCTBEHHOCTh TPOIABIA U U3TOTOBUTEIIS.
KauectBeHHas poyKIKs-yCIOBUE BKUBAHUS (PUPM B KOHKYPEHTHOH O60prOe. 3apyOeKHbIN 1
OTEYECTBEHHBII ONBIT Pa3BUTHUS TEXHUYECKOIO PEryJINPOBAHMUSL.

1.2. ®opMBI TEXHMYECKOTO PEeryJTHPOBAHUSA

TexHUYecKkne periiaMeHThl M YCTaHOBIIEHHE 00s3aTeNbHBIX TpeOoBaHMU. B3anmocBs3b
TEXHUYECKUX PEeriJaMeHTOB M craHaapToB. CTaHaapTH3alMsl, MOJITBEPXKIEHHE COOTBETCTBHUSA,
rocy/1apCTBEHHBIN KOHTPOJIb U HA/A30p, aKKpeauTanus. 3akoH «O cTaHIapTH3ALII»

1.3. AkkpeauTanus Kak (popMa rocy1apcTBeHHOr0 TEXHHYECKOr0 peryJupoBaHus

[lenn W TPUHOUOBI aKKPETUTAIWU. AKKPEIHWTAIMsl OPraHOB MO CEpTUGUKAINH U
UCTIbITaTeNbHbIX JabopaTopuil. CepTu(uKaMOHHBIE UCHBITAHUSA MPHU AKKPEeOUTALUU. AHAIU3
NpOeKTa, ONOOpPEHHWE W YTBEPXKICHHSI THMA, pPEerucTpanus. | oCyZapCTBEHHBIH KOHTPOJb
(Hag3op). MexnyHapoaHbl, 3apyOeXHBIH W OTEYECTBEHHBIH  ONBIT  MPOBEACHUS
roCy1apCTBEHHOI0 KOHTpouts (Haazopa). [Ipuemka 1 BBOJ B AKCIUTyaTalHIo.

1.4. Mepbl, npeaycMaTpuBalomye MCnojab30BaHue J00POBOJILHBIX CTAHIAPTOB M
A00pOBOJIbHOI cepTHPUKALIUH
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KauectBo npoaykiuu. [Tokazarenu kauectsa u metonbl ux oueHku TY, CTO. Cucrembl
yIIpaBJIEHUS] KAUE€CTBOM (OTEUECTBEHHBIN U 3apyOeKHbIH OMBbIT).

1.5. Ilpunnuns! 1 GopmMbl NOATBEPKICHUSI COOTBETCTBHA

Buner texHnyeckux persiaMmeHToB. ConepikaHMe TEXHUYECKMX persiameHToB. [IpaBuia
IIOCTPOEHUS.

MOoAyYJb 2

2.1 MeToan4yeckne OCHOBBI YNIPaBJICHUS] KA4eCTBOM
OcHOBHBIE KaTETOPUH U NIOHATHS yIIPaBIEHUS KadecTBOM. McTopus pa3Butusa Teopun u
NpPaKkTUKU B obsiacTu ynpasieHus kauectBoM. Konnenuus TQM. Tlokaszarenu kadecTBa u
METO/IbI UX OLeHKU. OpraHnu3alMOHHO-METOANYECKUE TPUHIIUIIBI OOecTieueHus! KauecTBa 1
YIPaBIEHUS Ka4€CTBOM.

2.2 OcHOBHBIE 3JIEMEHTBI 00eCIeYeHUsI Ka4ecTBa
Cranpaptusanus 1 cepTu(UKaus B yIpaBIeHUN KaueCTBOM. MexXTyHapoaHas
crangaprusanus. Cranaaptsel cepuit 9000, 14000, 22000. CoBpeMeHHBIE MOAEIIN YIPABICHUS
KayeCTBOM.

[Tocne n3yuenus Kypca OCHOBbI TEXHUUECKOIO PETYJIUPOBAHUS CTYEHT JTOJIKEH:

3HATh:

- 3aKOHOJATeNIbHbIE W HOPMATHUBHO IIPaBOBbIE AaKThl, METOJUYECKHE MaTepHajbl IO
TEXHUUYECKOMY PETYJIUPOBAHUIO;

- IEpPCIEKTUBBl TEXHUYECKOI'O Pa3BUTHSI U OCOOEHHOCTU JEATEIbHOCTH OpraHU3aluil,
KOMIIETEHTHBIX Ha 3aKOHOJATEIbHO-IIPAaBOBOM OCHOBE B 00JIACTH TEXHUYECKOI'O PEryJIMpOBaHMUS;

- OCHOBBI TEXHUYECKOT'O PETYJINPOBAHMUS;

yMeTh:

- MPUMEHATh METOJIbl W TPUHIMIBI CTAaHAAPTHU3ALMU TPU pazpaboTKe CTaHIAPTOB U
JPYTUX HOPMATUBHBIX JIOKYMEHTOB;

- TMPOBOJUTH MOJATBEP)KJIEHUE COOTBETCTBMSI MPOAYKLHH, MPOLECCOB M  YCIYyT
HpeabABISIEMbIM TPEOOBAHUAM;

- IPUMEHSATh METO/BI KOHTPOJISL U YIIPABJICHUS KAUECTBOM;

- QHAJIM3UPOBATh JIAHHbBIE O KAUeCTBE MPOAYKLUHU U ONPEAEIATh IPUUMHBI Opaka.

- HCII0JIb30BaTh KOMITBIOTEPHBIE TEXHOJIOIMH ISl INIAHUPOBAHUS U IPOBEAEHUS padoT 110
TEXHUYECKOMY PETYIUPOBAHHUIO.

BJIAJETh:

- HaBBIKaMU UCIIOJIb30BaHUS OCHOBHBIX MHCTPYMEHTOB YIIPABJICHUS KAYECTBOM;

- HaBbIKAMU O(OPMIICHHUS PE3YJIbTATOB HCIBITAHUNH M MPUHATHS COOTBETCTBYIOIIUX
peLeHuni;

- HaBbIKaMU O(OPMIIEHHSI HOPMATUBHO-TEXHUYECKON JOKYMEHTALIUU

4. O0beM AMCUMILIMHBI M BU/IbI Y4eOHO# padoThl.

Buz yuebHoit paboTbl 3a4. en. — 3
Bcero yacos B 7
ceMecTpe

OO011ast TPYA0EMKOCTh IUCIUIIIIMHbI 108
TeopeTrnueckoe oOyueHue: 32
AyIUTOpPHBIE 3aHATHS: 32
Jlekun 16

[TpakTHyeckue 3aHsTUS 16

JlaGopaTopHbie pabOThI -
CamocTtosTenpHas padora: 76
IToaroroBka K KOHTPOJIBHBIM paboTam 20

KypcoBas pabora -
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Jpyrue Bupl caMOCTOSTENBHON pabOThI 40

IToaroroBka K 3a4ery/sK3aMeHy 16

Buza uTOroBoro KOHTpOIIs 3a4€T

AHHOTAIUs padoyeil MPOrpaMMbl JUCIHUIIIUHBI

«O0opynoBaHue M OCHOBBI IPOEKTUPOBAHUS NMPEANPUATHH 110 NPOU3BOACTBY

TeXHU4eCKuX MOHOKpucTaLioB» (b1.B./IB.5.1)

1. Heap AMCHUIUIMHBI — [OJATOTOBKA KOHKYPEHTOCIOCOOHBIX CHELMATUCTOB JUIS
MoJIpa3/ielieHuii IIEHTPOB BBICOKMX TEXHOJOTHH B 00JIACTH pa3pabOTKW M MPUMEHEHUS HOBBIX
MOHOKPHUCTALTHYECKUX MAaTEPHATIOB

OCHOBHBIE 3a1a4U:

— TOJATOTOBUTH CHCIHUAIMCTOB B O0OJAaCTH aHalu3a W Pa3padOTKU  CIO0XKHBIX
TEXHOJIOTUYECKUX CHUCTEM U COOTBETCTBYIOIIUX CHUCTEM OOOPYIOBAaHHS IS
obOecrieueHns TEXHOJIOTHIYECKUX (PYHKITUH;

— TOATOTOBUTH CHENHMATUCTOB B 00JacTH MPOEKTHPOBAHHS IMEPCOHATHHON
CTPYKTYpBI MIPEeATPUATHI B obnactu BBICOKHX TEXHOJIOTH,
CIIEIUATTU3UPYIONTUXCS HA MPUMEHEHIUH MOHOKPHUCTAJUTMYECKUX MaTepPUAJIOB;

— TMOATOTOBUTH CHEIUAIMCTOB B 00JacTH MPOEKTUPOBAHUS WHEGPACTPYKTYPHI
OPENNPUATHHA, CHEMUANTU3UPYIOIIUXCS Ha MPOU3BOJACTBE MOHOKPUCTAIUIOB H
MOHOKPUCTAUTMYECKUX W3/ICJIMNA Ha YPOBHE COCTABJICHHUS TEXHUYECKUX 3aJIaHUN
Ha TaKoe MPOEKTUPOBAHHUE.

2. B pe3ysbTare n3yuyeHus JUCHUIJIMHBI CTYA€HT H0JIKEH:

3namo:

— OCHOBHBIE TEpPMHUHBI M TIOHATHS HEOOXOAUMBIC [IJIi TIOHMMaHUs Kypca,
OCOOCHHOCTH TIPOU3BOJICTB M TPEANPUATHH, pabOTaOMUX B 00JaCTH BBICOKHX
TEXHOJIOTUII M B YaCTHOCTH B O0OJACTH MPOHM3BOJACTBA MOHOKPHUCTAIIOB U
MOHOKPHUCTALNTUYECKUX U3/ICITHI;

— TMpaBWIa MPOEKTUPOBAHUS TEXHOJIOTHMUECKHX, alMapaTypHbIX U MEPCOHAIbHBIX
CTPYKTYp IPOU3BOJICTBA MOHOKPHUCTAJUIOB U MOHOKPHUCTAJUIMYECKUX U3/1EIIHII;

— COCTaB TEXHUYECKOTO 3aJlaHus Ha TPOEKTUPOBaHHWE WHEOPACTPYKTYPHI
OPENNpUSITHs,  3aHUMAIOIIMXCS  I[POU3BOJCTBOM  MOHOKPUCTAIUIOB |
MOHOKPHUCTAIIUYECKUX U3/ICINN;

Ymemn:

— TPOEKTUPOBATH TEXHOJIOTMYECKHUE, alMapaTypHbIE W MEPCOHATBHBIE CTPYKTYPHI
MIPOU3BOICTBA MOHOKPHUCTAJIJIOB 1 MOHOKPUCTAJUTHUECKUX U3CIINN.

Braoemy:

— IMPaKTUYECKMMHM  HaBbIKAMH  aHalM3a  CJIOXKHBIX  TEXHOJOTMYECKUX U
anmapaTypHBIX CHCTEM.

3. Kparkoe conep:xanue 1ucuHNIHHBI

1. [lonAtus: «IpennpuaTue», <« IPOU3BOACTBO», «TEXHOJOTWYECKAs JIUHU,
«yCTaHOBKAy, «CUCTEMa YCTAHOBKN», «OJIOK CHCTEMBI», «3JIEMEHT CUCTEMBI», «y3€ll CHCTEMBI».

2. CoctaB  TexHOJOrMYECKOW  JIMHUM. DaKTOpbl,  ONpENeNsIoNUe  TEXHO-
HKOHOMHYECKYIO 3P (PEKTUBHOCTH TEXHOJIOTUIECKOM JTHHHH.

3. CocraB mnepcoHana TeXHOJOrMUecKoW JuHHM. [lcuxo-usnueckue HOPMATUBBI
o0cyXUBaHUS 000PYyIOBaHUS.

4. [TapameTpudeckne psiibl MAIIMH U UX COCTAB C TUIIOpPa3MepaMH MOHOKPHCTAJIJIOB
Y TTPOM3BOIUTEIIEHOCTHIO TEXHOIOTUYECKON JINHHH.

5. TexHoNmorMYecKue JHHAW C  HENPEPHIBHBIM  IPOLIECCOM  BBIPAIIMBAHHUS
MOHOKPHCTAJUIOB, UX TIPOU3BOIUTEIBHOCTb.

6. CUHXpOHU3UPOBAHHBIE TEXHOJOTHYECKUE JIMHUM, HUX TEXHO-DPKOHOMHYECKAs
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3¢ HEeKTUBHOCTS.

7. Konsetiepabie TEXHOJIOTHYECKHe JVUHUH TUIs MIPOU3BOICTBA
MOHOKPHUCTANTHYECKUX U3JETUI, X TPOU3BOAUTEIBHOCTb.
8. I'mOkue  mepecTpanBaemble  JIMHUW.  YHHBEpcalu3alus  00OPYIOBaHMUS.

ACCOPTUMEHT, BUJBI aCCOPTHMEHTA, KOMU(DUKAIUS aCCOPTHUMEHTA. PriHOUHAs 3PEKTUBHOCTD
aCCOPTUMEHTA.

9. TexHOMOrMYECKNE JTMHUH C TIOBBIIIICHHBIM YPOBHEM KadueCTBa MOHOKPHUCTAIIIOB U
MOHOKPHCTAJTHYECKUX 17631 (117078 Mertoubl OUYUCTKH CBIPHEBBIX MIPOTYKTOB.
[Tepexpucrammzanust. OnTuMu3anus YpoBHs KauecTBa. TexHO-dKOHOMUYecKas: Y((HEeKTUBHOCTh
YPOBHS KayecTBa.

10.  TexHONOTMYECKHE TUHUM C YTHUIM3AIMEH OTXOJO0B. BUIbI yTHIM3AIIUN OTXOMIOB.
Metonsl  yTHiIM3anmud.  PacdeTHble  CXeMBbl  YTHIM3ANHHA. |EeXHUKO-IKOHOMHYECKas
3¢ (HEeKTUBHOCTH YTUIH3AIUH.

11. TexHonornyeckas cxema IIPOU3BO/ICTBA. [IpaBuna COCTABJICHUS
TEXHOJOTMYECKON CXEMBI.

12. PacuerHas cxema nepepadOTKU CHIPhEBBIX MPOAYKTOB B MOHOKpHCTAIIBL. Pacuer
MOIIHOCTH ITPOU3BOJCTBA 10 MOHOKPUCTAJLIIAM.

13.  PacuerHas cxema TmepepabOTKH MOHOKPHCTALIOB B MOHOKPHCTAJUIMYECKHE
n3zenus. Pacyer MOIHOCTH TPOU3BOJICTBA IO MOHOKPUCTAININYECKUM U3/IETHUAM.

14.  PacuerHas cxema nepepaOOTKH ChIpbsl B ChIPhEBBIE MPOAYKTHI. PacueT MoIHOCTH
IPOM3BOJICTBA 10 ChIPBEBBIM MPOIYKTaM. Pacuer pacxona chipbs.

15. Pacuer BcrioMoraTenbHOro ChIpbsi 1 MaTEPUAJIOB.

16.  JluHammuKa CTPYKTYpbl IPEATIPHUATHS.

17.  AnmaparypHas CTpyKTypa IPpOU3BOJICTBA.

18.  IlnaH npou3BOACTBEHHBIX TOMELICHUH.

19.  CrpykTypa CpeAcTB TEXHHKH O€30MacHOCTH, OXpaHbl TpyAa M OXPAaHBI

OKpYIKaroIien Cpejibl.
400beM yueOHOM TMCUMILIUHBI:

BCEI'O 6 cemecTp 7 cemecTp
Bunel yue6HOI paboThI
B B akanem. B B B B

3a4ETHBIX qacax 3QUETHBIX | aKaJeM. | 3a4ETHBIX | aKaJeM.

eIMHULAX €IMHMLAX | Yacax | eQUHHIAX | dYacax
OO0mas Tpy10eMKOCTh
AUCUMILTHHBI 1O 6 216 4 144 2 72
y4eOHOMY IIaHY
Ayauropusre 1,5 48 1,5 48 : :
3QHSITHSL:
Jlexmum (Jlek) 1 32 1 32 - -
[TpakTudeckue 3aHsATH
(I13) 0,5 16 0,5 16 - -
CamocrosiTe/ibHasA
paora (CP): 3,2 132 1,2 60 2 72
KypcoBoii mpoekt 1 36 - - 1 36
Bua xonTpous: 1 36 1 3K;2;Mel-l i )
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AHHOTaus padoyeil NporpaMmMbl JMCIHHUIIIHHBI

«O0opynoBaHue M OCHOBBI IPOEKTUPOBAHUS NMPEANPUATHH 110 POU3BOACTBY

TOHKOILJICHOYHBIX rerepoctpykryp» (b1.B./[B.5.2)

1. enp AUCHMIUIMHBI — OOyuYeHHE CTYIAEHTOB OakanaBpuaTra 3HAHUSAM, YMEHUSIM U
HaBBIKAM HCITOJIB30BaHUS HMH(POPMALMM O METOAAaX M OO0OpYIOBaHMM Ui IPOU3BOJCTBA
TOHKOIUIEHOYHBIX F€TEPOCTPYKTYP AJIs IPUOOPOB SIEKTPOHUKH U (POTOHUKHU.

OcHoBHBbIE 337a4H -

- aHaJIW3 COBPEMEHHBIX M MEPCIEKTHBHBIX METOJOB IIOJYyYEHHUS TOHKOIJICHOYHBIX
TeTepPOCTPYKTYP IJIsl Pa3IUUHBIX PHOOPOB IIEKTPOHUKH U (POTOH

- QHAJIMW3 OCHOBHBIX THUIIOB TEXHOJOTMYECKOro 00OpyaOoBaHUS MNpU (POPMHUPOBAHUU
TOHKOIUIEHOYHBIX TE€TEPOCTPYKTYP [UIS Pa3IUYHBIX MPUOOPOB AIIEKTPOHUKU M (POTOHUKHU
BaKyyMHBIMH METOJaMH.

2. B pesyabrare n3y4eHusi AMCUHUIIMHBI 00y4aIOLIUICA J0JIKEH

3namy:

— Knaccuduxanms MeToJ0B MOJIYYEHHUs IUIEHOK B TEXHOJIOTHSX TreTepodasHbIX IMICHOYHBIX
CTPYKTYP AJIst IPUOOPOB IEKTPOHUKH U (POTOHUKH.

— Knaccudukanus obopyaoBaHus s NOJYyYEHHUS IUIEHOK B TEXHOJIOTUAX TeTepodasHbIX
IUIEHOYHBIX CTPYKTYP VISl IPUOOPOB AIMEKTPOHUKU U (POTOHUKH.

— OcHOBHBIE 3Tanbl MPOEKTUPOBAHUA NPUOOPOB SJIEKTPOHMKM Ha OCHOBE reTepodazHbIX
IUIEHOYHBIX CTPYKTYP.

— TexHonorndyeckne m 3KCILTyaTallMOHHBIE TPeOOBaHMUSA K 00OPYIOBAHMIO JUIS MTPOU3BOICTBA
rerepoazHbIX MJICHOYHBIX CTPYKTYP.

—  dakTopsl, ONpeeNsIoNe TEXHOJIOIHYeCKHe MOTEPH NPHU MPOU3BOJCTBE TreTepodasHbIX
IUIEHOYHBIX CTPYKTYP Ul IPUOOPOB JIEKTPOHUKHU U (POTOHUKH.

Ymemy:

—  ®opmynupoBaTh TpeOOBaHUS K TEXHOJIOIMYECKOMY OOOpYIOBAaHMIO A TOJTYy4EHHUs
rerepoazHbIX MJICHOYHBIX CTPYKTYP IS MPHOOPOB IEKTPOHUKU M (POTOHUKH.

—  OcymecTBiATh BbIOOp METOJOB M OOOpYIOBaHUS [yl TNPOU3BOACTBA reTepodasHbIX
IUIEHOYHBIX CTPYKTYP Ul IPUOOPOB IEKTPOHUKHU U (POTOHUKH.

— CocraBniATh KOMIIOHEHTHl TEXHOJIOIMUECKOH JOKYMEHTAallMd C YYETOM COBPEMEHHBIX
oreuectBeHHBIX (OCT, 'OCT) u 3apydexusix ctannaptos (SEMI).

Braoemy:

— HMudopmammeil 0 cOBpeMEHHBIX M MEPCHEKTUBHBIX METOJAaX IMOJYyYEHHS TOHKOMJICHOYHBIX
TeTePOCTPYKTYP IJIsl pa3IUUHBIX MPUOOPOB IJIEKTPOHUKU U (POTOHUKHU.

— MWudopmanumelt 1o  OCHOBHBIM  THIAM  TEXHOJOTMYECKOro  0OOpYIOBaHMS  INpHU
(OopMUPOBAHUN TOHKOIUIEHOYHBIX T€TEPOCTPYKTYP JUISl pa3IMUHBIX PHUOOPOB IIEKTPOHUKH
1 (OTOHHMKU BaKyyMHBIMU METOJIAMH.

3. KparTkoe coaep:kaHue IUCHUILIAHBI:

Knaccugukanus MeTooB mojsyuyeHHus rerepodasHblX MICHOYHBIX CTPYKTYpP Ha OCHOBE
aMOp(HBIX, TOTUKPUCTATUIMYECKUX, MOHOKPUCTAININYECKUX U SMUTAKCUATIbHBIX IJIEHOK.

BakyymHble METOABI IIOJIy4€HUST TOHKHUX IUIGHOK. TEeXHOJIOrMM BaKyyMHOI'O
TepMHUYecKoro pacnbiieHus. I[Ipsimoe u KocBeHHOe pe3ucTuBHOE HcnapeHue. KoHcTpykiuu
ucnapuresneid. TpeboBaHMs K MaTepuaiaM HUCHapUTeNel U KOHTEHHEPOB. DJIEKTPOHHO-TYy4eBOE
pacnbuienue. JlnuHHOQOKycHble mnymiku. Ilymku Ilupca. Texnomorunm wmumienen ans
JJIEKTPOHHO-Iy4eBOro  pacneuieHus.  MuaykumonHoe — pacnbuieHMe.  KOHCTpyKTHBHBIE
0coOeHHOCTH W 00yacTh npuMeHeHus. JlazepHoe wcmapeHue. XapaKTepPUCTHKA YCTaHOBOK M
TpebOBaHMI K 000PYI0BAHUIO.

TexHonorust pacublICHUs] MAaTepUaIOB IMOJ JCHCTBHEM HEUTPAIbHBIX U 3apSKEHHBIX
yacTull. PaBHOBECHAas M HEpPABHOBECHAs, BBICOKO- M HHU3KOTEMIIEpaTypHas Iulasma. Bosbt-
aMIepHas XapaKTepUCTHKA pa3psaoB. TEXHOJOrus JAMOAHOIO, TPUOJAHOIO M MarHeTPOHHOTO
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pacnbuieHusl. MarHeTpoHbl NOCTOSIHHOrO Toka W BY wmarnerponsl. HMoHHO-TU1a3MEHHOE
pacnibuieHre. PeakTuBHOE HMOHHO-IIa3MEHHOE pacnblieHue. MOHHO-1Ty4YeBOoe paclbUIeHHE.
PeakTBHOE MOHHO-TTyueBO€E pacnbuleHHEe. TeXHOIOrnM MMILEHEHN JJIsl HIOHHOIO U IJIa3MEHHOTO
pacnbUICHUS.

TexHONMOTHsI XUMHUYECKOTO Pa3IoKEHUs mapa. BeIOOp TEXHOJIOTHYECKUX MaTepUaioB U
KOHCTPYKTHUBHBIE OCOOCHHOCTH pa3IMYHBIX BAPUAHTOB MeETOJA. TexHoJorusi OWHApHBIX
CyTb(UIHBIX TOJIYIMPOBOAHUKOB. YCJIOBHS TONXYYCHHUS TMONH- W MOHOKPUCTALITMYECKUX
CTPYKTYPp.

TexHomorus XMMHYECKOTO PAa3joXKEeHHs Mapa IpU MOHMKEHHBIX TeMIlepaType H
naBnennn. Homenknatypa cioeB, monydaembix 1o TexHojsorun LT-LPCVD. Texnomorus
OKCHUJIHBIX CJIO€B JJI1 HAHOPa3MEPHBIX CTPYKTYP.

TexHONIOrusi XUMHUYECKOT0 Pa3sIoKEHUsS METAIJIOPIraHUYECKUX COEMHEHUN B BaKyyMe.
HomeHnkiatypa MeTamsiOpraHMuecKuX COEIUHEHUN, HCIOIb3YEMBIX [UJIsl MOJYYEHUsl CIIOEB
METOJIOM  Pa3JIOKCHHUS ~ METa/UIOpraHWyYecKkux  coeauHeHudd B Bakyyme (MOCVD).
KoHCTpyKkTHBHBIE ~ OCOOCHHOCTM  BakKyyMHOTO  OOOpPYIOBaHHMS AN ~ MHOTOCIIOHHBIX
TeTepOCTPYKTYP, MostydaeMbix Metoiom MOCVD.

[lonsitue npousBojcTBa. TexHonormueckas CTPYKTypa BaKyyMHOI'O IPOW3BOJICTBA.
[IpousBojcTBEHHBIE U TexXHoOJOTMYeckue IMnpouecchl. COCTaBHbIE YacTH TEXHOJIOIMYECKOIO
npoliecca: onepanusi, No3uLus, yCTaHOBKA.

OCHOBHBIC THUIBI TEXHOJIOTHYECKOTO OOOPYIAOBAHUS ISl CO3[aHUS KOHTPOJIUPYEMOM
atMocepsl B TeXHOJMOTH4YeckuXx arperarax. CUCTeMbl CO3aHMS MPEABAPUTEIHHOTO BaKyyMma.
Cucrembl MaciasiHON U Oe3MaciasiHOM oTKauku. CUCTEMbI CO3/IaHUSI BBICOKOI'O M CBEPXBBICOKOTO
Bakyyma. Cucremsl 1u1t030BaHusa. CUCTEMBI aBTOMAaTHYECKOTO TOJIZIEpyKaHUs MOTOKOB paboyux
ra3oB [PU HU3KUX U CBEPXHUBKUX JIaBJICHUSX.

OCHOBHBIE aCIMEKThl U OCOOCHHOCTH HAHOAPJIEKTPOHUKU. HaHopasmepHble CTPYKTypHBIE
KOMITOHEHTHI. 30HJIOBbI€ TEXHOJOTUU. MeXaHUYeCKUe M3MEPUTETbHBIE YCTPONCTBA C BBICOKOU
paspelaronieii 1 1eTeKTUPYIOUIeH cIoCOOHOCTHIO.

HanoTtexHosmornueckne KOMITIOHEHTBI COBPEMEHHOW 3JEKTpOHUKU. KOHBEKTHBHBIC
CUCTEeMBbI OXJIaX/IeHUs. 3aKkoH Mroppest u pekypcuBHas cuctema TpyoonpoBoaoB. KoHcTpykius
HaHooxyaguTens. OXJaxkaaonas eMKOCTh B MakpOCKoNnudeckoM oObeme. TokompoBojsine
JOpOoXKKH. M30mupyromye ClIoM M KOHTaKThl TYHHEIUPOBaHMS. MoAyiaupyeMble TYHHEIbHBIE
HEPEXOJIBI.

4. O0beM y4eOHOI TUCUHMIIIIHHBI

BCEI'O 6 cemectp 7 cemectp
Bune! yueGHoit paboThI

B B B B B B
3QUETHBIX | aKaJeM. | 3a4ETHBIX | aKaJeM. | 3a4ETHBIX | aKaJeM.
€AMHUIAX | 4YacaX | €AWMHUIAX | Yacax | eIMHMI@AX | 4acax

O01mast Tpy10eMKOCTh

JUCIHHUILINHBI 110 6 216 4 144 2 72
y4eOHOMY IJIAHY

AyIMTOpHBIC 3AHATHS: 15 32 15 48 - -
Jlexuuu (Jlek) 1 32 1 32 - -
[TpakTudeckue 3aHATHS

(IT3) 0,5 16 0,5 16

CamocrosiTe/ibHasA

paGora (CP): 3,5 112 1.5 60 2 72
KypcoBoii mpoekt 1 36 - - 1 36
Bua xonTpoJss: 1 36 1 31«32;1\;(3}1 i )
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AHHOTaNUs padoyeil MPOrpaMmMbl JUCHUILIIHHBI
«O0opynoBaHHe H OCHOBBI POCKTHPOBAHUS NPeNPUSTHIH 10 IPOU3BOJACTBY HOBEJTHPHBIX
marepuajion» (b1.B./1B.5.3)

1. Heab AMCHMINIMHBI — OCBOCHUE CTYAEHTAMHU TEXHOJOTUU IIPOU3BOJICTBA IOBEIUPHBIX
MaTepHaJIOB U €€ aNmapaTHOro CONPOBOXKICHHsI, 000pYIOBaHUS AJs pabOThl C MPUPOAHBIMU U
UCKYCCTBEHHBIMH IOBEJMPHBIMU KaMHSIMHU - MEXaHHYECKOH 00paboTkol, MoauduuupoBaHHEM
CBOMCTB (00Jaropa)XMBaHUEM ), POCTOM UCKYCCTBEHHBIX KPUCTAILIOB.

OcHoBHBIE 3a7aud - (popMHUpOBaHME Yy CTYACHTOB HAy4yHOro Oa3uca B O0JIACTH
TE€XHOJOTMYECKONH T'eéMMOJIOTUH, TPEAMETOM HCCIIEeI0BAaHUS KOTOPOU SIBJISETCS, B TOM 4YHCIIE,
pa3paboTka METOJ0B pOCTa HMCKYCCTBEHHBIX aHAJIOTOB NPUPOAHBIX IPAroleHHBIX KaMHEMH,
00paboTKu U MOIUGUIMPOBAHUS KaK MPUPOAHBIX TaK U CUHTETUYECKHUX FOBEJIHMPHBIX KaMHEH;
BBIpabOTKA CUCTEMHOTO MO/IX0/[a K U3YUYEHUIO0, MPUMEHEHHUIO M KOHCTPYKIIMOHHON ONTUMHU3ALUH
o0opy/oBaHusl JUIsl MPOU3BOJCTBA U MEXAaHUYECKOW OOpaOOTKM IOBEJIMPHBIX KPUCTAIIIOB M
MaTepUaoB.

2. B pe3yabTrare u3y4eHusi AMCUMIJIMHBI 00y4aIOLIUICH JOJIKEH:

3namy:

-OCHOBHBIE TEXHOJOIMYECKHE CXEMbl M OCHOBBI MPOEKTUPOBAHUS IPOM3BOACTBA IPH
paboTe c MPUPOJIHBIMU M UCKYCCTBEHHBIMH IOBETUPHBIMU MaTepHATIaMH.

-MeTonpl MexaHW4YecKOH 00pabOTKH, MOIU(PHUIMPOBAHUS, TOTYYEHUS HWCKYCCTBEHHBIX
KPUCTAJIJIOB U MAaTEPUAJIOB IOBEINPHON IPOMBIIUIEHHOCTH.

-[IpuHIUOBl  TPOEKTUPOBAHUS M JACSITEIBHOCTU MPEANPUATUN 10 IPOU3BOJCTBY
IOBEJIMPHBIX KAMHEW U MaTepHaJIOB.

Ymemy:

-Ucnonb3oBath 000pyaoBaHue st 00pabOTKH IOBETUPHBIX KAMHEH U MaTepUaloB.

- MoauduuupoBath CBONCTBA IOBEIMPHBIX MAaTEPUAIOB.

- BeiOupathk ontumanbHble TEXHOJIOTUU IIPU 00pabOTKE MOHOKPUCTAJIIOB.

Braoemy:

- HaBbikOM 00paOOTKH NPUPOJHBIX U UCKYCCTBEHHBIX MOHOKPUCTAJLIOB.

3. KpaTkoe cogep:kanue TUCHUIINHBI

Paznen 1. TexHonorus o6paboTku

1. Bsenenume. OmnpeneneHue NPUPOAHBIX IOBEIUMPHBIX KaMHEM M MaTepUalloB.
CoBpeMeHHasi TexHH4Yeckas kiaccudukammss u mp. llemm w 3amauun. OcHOBHBIE
MIOHSATHSL.

2. IlpoexTpoBaHWe  TPOHW3BOJACTBA MO  O0OpabOTKE  IOBENMPHBIX  KaMHEH.
TexHomornueckne CcXeMbl MPOU3BOJCTBA UM HMX aNllapaTHOE  BOIUIOIICHHUE.
IToonepauOHHBINA XPOHOMETPAK.

3. PacnwioBoyHble M THOJpe3Hble CTaHKM W Nwibl. [IpyHIMD AEHCTBUS U OCHOBHBIE
TEXHUUYECKNE XAPAKTEPUCTUKH.

4. IlnudoBanbHble CTaHKU - NPUHLMI JEHCTBUS M OCHOBHBIE TEXHUYECKUE JAHHBIE.
I'pybast oOaupka, numpoBaHue u noaupoBaHue. DU3NYECKUH CMBICT IPOLECCOB,
MaTepuajbl U OCHACTKA.

5. Ilpomecc wmsrororieHus: kaOomoHOB. Pa3merka, pacnwioBka, Hakieiika, 00aupka,
nudoBanue M moiaupoBanue. Popmbl KaOOMmOHOB. OCOOEHHOCTH H3TOTOBJICHUS
KaOOIIIOHOB U3 Pa3HbIX MaTEpPHAJIOB.

6. Tumbl orpaHouHbIX npucnocoOnenuii. [Iponecc orpanenns. Pasmerka, pacnuioBka u
3aganue (opmel. Hakneilika u mepekneilika. OrpaHeHne U NOJMPOBAHHUE KOPOHKH M
naBuwiboHa. [IpomMbIBKa M yIakoBKa OIpAaHEHHBIX KaMHeW. DopMa OrpaHEHHBIX
KaMHel. PacueTr n ontumuzanus ONTUKUA M TEOMETPUM OTPaHEHHBIX KaMHeW. [lonsaTue
0 (haHTa3MIHBIX popMax OorpaHKu. TEeXHOIOTHS U3TOTOBIECHUS Kp-17 U Kkp-57.
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7.

8.

9.

lNonToBka. M3rorosnenue mapos. Cepienue. Mo3anka. Pe3pba 1o kamHI0, pakOBHHE,
kocTH. TexHonorus, mMarepuaisl U o0opyaoBaHue. HoBble MepCrEKTUBHBIE METOJIBI
00paboTKu.

KonTpoab kadectBa 00pabOTKH, OCHOBHBIE METONbI U 0ocoOeHHOCTH. OOopynoBaHue
JUTSE KOHTPOJISI KA4eCTBA.

Oco0eHHOCTH OpraHu3aIuy MPEINPUATHN TT0 00pabOTKE U MPOU3BOICTBY FOBEITUPHBIX
KaMHEeW 1 MaTepuanoB. TexHuka 0€30MacHOCTH U YTUJIN3AIUs OTXO0/I0B MPOU3BOJICTBA

Pasnen 2. Texgosmorusa o01aropakuBaHusl.

Beenenue. OmpeneneHue KadyeCTBEHHBIX XapaKTEPUCTUK MPHUPOJHBIX KPHUCTAILIOB.
[ToHsITHE O COPTHOCTH W KPUTEPUU BBIICICHHUS COPTOB MarepuaiioB. Kimaccudukarms
METOJIOB ~ MOAU(PUIIUPOBAHUS  KAYECTBEHHBIX  XapaKTePUCTHK  FOBEIHPHBIX
MOHOKpUCTAUIOB. ®Du3nWYecKkue, XUMHYCCKHE W  (U3NKO-XHMHUYECKHE METOIbI
MOAU(DHUIIMPOBAHUS CBONCTB MPHUPOJHBIX MOHOKPHUCTAIUIOB. Y CIOBHS IPOBEICHUS
MIPOIIECCOB, OIpeaestonie GakTopbl METOJIOB M UX ammapaTrypa. O0aaropakuBaHue
MPUPOJHBIX MOHOKPHCTAUIOB. MoauduiupoBaHue AparoleHHbIX KaMmHeW (anmas,
candup, u3ympyn u ap.). MoaudunmpoBaHue 10BEIMPHBIX KaMHeH 2, 3 1 4 KaTeropumu.
DKOHOMHMYECKAs 11€J1eC000pa3HOCTh MOAU(MULIUPOBAHUS, BBIOOP METOMOB ofmaropaxusasms

OcobeHHOCTH OpraHM3alMU U TeXHUKa 0€30MacCHOCTH MPENNpUsATHH U J1abopaTopuil
o 00JaropaXBaHUIO0 U MOAU(PHUIMPOBAHUIO CBOWCTB MPUPOJHBIX M MCKYCCTBEHHBIX

1.

Ha pa3Iu4HbIX IPUMEPaX.
2.

IOBEJIMPHBIX KaMHEH U MaTEPUAJIOB.
3.

1.

[IpoexTpoBaHue MPOU3BOJCTBA MO OOJArOPAXKUBAHUIO FOBEJMPHBIX KaMHEW U
maTtepuanoB. OcoOeHHOCTH pa3pabOTKU TEXHOJOTHYECKUX CXEM IMPOU3BOJACTBA U
pacYeTHBIX CXeM MOJU(DHUIIMPOBAHHS PA3TUIHOTO FOBEITHPHOTO CHIPHSI.

Pazgen 3. TexHOJIOTHS IparoleHHBIX MOHOKPHUCTAJIJIOB

Beenenue. Llenu u 3agaun noaydeHus I0BETUPHBIX MaTepuasioB. PU3NKO-XMMHUECKHE
OCHOBBI IIPOLIECCOB CHHTE3a LIMXTHl U POCTa MOHOKPUCTAJUIOB. PacruiaBHble METOJBI
pocTa IOBEJIMPHBIX MOHOKPHUCTAJUIOB. PacTBop-pacmiaBHblE METOABI pocTa H
UCIIONB3yeMasl — ammapaTrypa. ['maporepmaibHble METOIBI  pocTa . Y CIOBHS,
0c00eHHOCTH, (PU3XUMUS MPOLECCOB, almnapaTypa U OCHACTKa. XMUMUYECKHE METOJIbI
CUHTE3a IOBEJTUPHBIX MAaTEPHUAJIOB (Ha MpUMEpe oraia, MajaxuTa i OUPIO3bI).
IIpoekTupoBaHue NPEANPUATHI IO POCTY U INPOU3BOJACTBY IOBEIUPHBIX KaMHEU U
MaTepuanoB. KnbepHeTndyeckre OCHOBBI ONITUMH3ALMN TEXHOJIOIMYECKOT0 IIpoliecca.

4. O0beM y4eOHOI TUCIUTIITHHBI

BCEI'O 6 cemecTp 7 cemectp
Bunsl yueOHoI paboThI
B 3au. B B 3au. B B B
ell. aKaJeMm. ell. aKajieM. | 3a4.e/l. | aKajem.
qacax qacax qacax
O01mas Tpy10eMKOCTh 6 116 4 144 2 79
AUCHUILINHBI 10 Y4e0HOMY IJIAHY
AyIUTOpHBIE 3aHATHUS: 1,5 32 15 32 - -
Jlexuum (Jlek) 1 32 1 32 - -
[Tpaktuueckue 3anstus (I13) 0,5 16 0,5 16 - -
CamocrositesbHas padora (CP): 3,5 112 1,5 60 2 72
KypcoBoii nmpoekt 1 36 - - 1 36
Buj xonTpoJs: JK3amMeH
1 |9x3ameH 1 36 - -
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AHHOTanus padoyeil MPOrpaMmbl U CHUNITHHBI
«HUcnoab3oBanue nuarpamMm (pa3oBbIX PABHOBECUI NIPU CHHTE3€ MATEPHAJIOB
nexkTpoHuxkmw» (b1.B./1B.6.1)
1. Heap aucuuminHbl — GOPMUPOBAHKE Y CTYIEHTOB OakajgaBpuara MpeACcTaBICHUN O
METOJIaX YIPABIICHUS SBICHUSAMU J1e(PEKTOOOpa30BaHUs B KPUCTALINYECKHX (hazax, o
crocobax CUHTe3a KPHUCTAUIOB C 3aJaHHBIM YpPOBHEM [e(EKTOB U >KeJaeMbIMU

CBOMCTBaMH
2. B pe3yabrare n3y4yeHHusi JMCUUILIAHBI 00y4YaIOIIMIACS TOJIZKEH:
3namy:

- TEPMOJMHAMHYECKHE OCHOBBI IIOCTPOEHUS AUarpaMM (ha30BbIX PaBHOBECHIA;

- KJTaccu(UKalMsl OCHOBHBIX THIIOB IMarpaMM U B3aUMOCBSI3b MEXy HUMH;

- TOTIOJIOTHYECKHE OCOOEHHOCTU AUAarpaMM ¢ pazaMyu XMMHUECKUX COSAUHEHUN.

Ymemo:

- aHaJIU3UPOBATH MEPBUYHYI HHGOPMALMIO JUIsI TOCTPOEHUS AuarpaMMm (a3oBbIX

PaBHOBECHI;

- IPOBOJUTH OLEHKY JOCTOBEPHOCTH JKCIEPHUMEHTAIBHBIX JAHHBIX IS Pa3HOPOJIHBIX

nuarpamm (Ga3oBbIX paBHOBECHU;

- COIVIACOBBIBATh PA3HOPOJIHBIE AMArPaMMBbI

- JoCTpauBaTb HEJOCTAIOIIME TMPOCKIUM M CEYEHHUS II0 KYCOYHO-OTPBIBOYHOMN

MH(pOpPMaLUU U Pa3HOPOIHBIM IKCIEPUMEHTAIbHBIM JAHHBIM.

Braoemy:

- TEPMUHOJIOTHEHN TIpH (OPMUPOBAHUU cioBecHOTro onucanus P-T-x quarpamm

- HaBbIKaMu nocTpoeHust P-T-x auarpamm Ounapubix cuctem, P-T, T-X u P-X npoekmmii

U CEUCHUM;

- HaBBIKAMHU aHajK3a omuOok npu nocrpoennu P-T-x nuarpamm 6uHapHbIX cuctem, P-T,

T-X u P-X npoekuuil ¥ ceyeHni Ha OCHOBE SKCIIEPUMEHTAIbHBIX JaHHBIX.

3. KpaTkoe cogep:xaHue TUCHHUILTHHBI

Pasznen 1. TepmoguHaMudeckue yCIOBUSL YCTOMYUBOCTH (a3.

[TonsiTe KBasucTaTMueckoro mporecca. YpaBHeHue [ub0ca-/lrorema. I'ereporennas
cucreMa. YciaoBUsl paBHOBecHs (a3 B reTepOreHHON cucrteMe. VIHTEHCHBHBIE M SKCTEHCUBHBIC
napaMmeTpbl. ConpsbKeHHbIE MapaMeTpbl. BapuMaHTHOCTh T€TEpOreHHOW CHUCTEMBI. Y paBHEHUS
CBSI3U. Y CJIOBHUS YCTOWYMBOTO paBHOBECHUS (pa3bl U TETEPOTCHHOMN CUCTEMBI.

Paznen 2. O6mue cBeneHus 0 AuarpaMMax COCTOSTHHSL.

®U3MKO-XUMHUYECKasi CYIIHOCTb JauarpaMMbl  cocTossHusA. (Cucrema KOOpJAMHAT.
BapuanTtHocTh cuctem, n3oOpakaeMbIX Ha auarpamme coctosiHus. HoMmeHkiaTypa auarpamm
cocTtosHMs. Llenn kauecTBEHHOro aHa/In3a IUarpaMm COCTOSTHUS.

JuarpaMMbl COCTOSIHMSI B KOOpPJMHATaX «MHTEHCHUBHBIA MapameTp 1 — MHTEHCUBHBIN
napameTp 2». BapuaHTHOCTH cucTeM, HW300pakaeMbIX JIMHUEW W Touko. OOmmil BuUL
qyarpamMmbl  COCTOSIHUA. YHMCIO JMHMM, HMCXONAIIMX W3 HOHBAapMAHTHOM TOYku. B3anMHoe
pacIloIOKEHNE JIMHUW, BBIXONAIIMX W3 HOHBapuaHTHOM Touku. IIpaBuno CpeiltHemakepca.
CooTHoLIEHNE MEXIy 3KCTCHCUBHBIMU IIapaMETpPaMHM B TOUYKE JKCTpEMyMa JMHUM. Touka
00OpbIBa JIMHUH.

JnarpaMMbl COCTOSIHMSI B KOOpAMHATaX «MHTEHCUBHBIM NapameTp — SKCTEHCUBHBIN
napaMmerp». BapuaHTHOCTH cuctem, m3o0pakaeMbIX Ha auarpamme. OrnpeneneHue KOHHOJBI.
Pacuer uncna nuHuii Ha AMarpaMMax.

Pa3nen 3. OcHOBHBIE TUITBI HOHBAPUAHTHBIX PABHOBECUH B OMHAPHBIX CHUCTEMAX.

HonBapuanthueie paBHoBecuss | Tuna. HoHBapuaHTHble paBHOBecHs 2  THIIA.
Hecrexnomerpuueckue ¢asbl u ux oroopaxenue Ha P-X u P-T muarpammax. P-T-X auarpammsl
KaK COBOKYNHOCTb 3aKOHOMEPHOCTEW, ONPEIECAIOIINX YCIOBUS CHUHTE3a KPHUCTAJLJIOB
KEIaeMoro cocraBa. TepMOAWHAMHYECKUI aHadN3 NPUYHMH, ONPEACISIOMUX BHI 00JacTu
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TOMOT'€HHOCTH U €€ MOJI0XKEHUE Ha AuarpaMMe COCTOSHUS.

Paznen 4. P-T-X-VY nuarpamMmbl TpPOWHBIX CUCTEM.

OcHOBHBIE CBEJICHHSI O CBOICTBaxX TpeyronbHuka ['mb60ca. [TocTpoeHne n30TepMuyecKux
ceuenuit P-T-X-Y auarpammel TpoiiHOM cucTeMbl. MOHOBAapHUAaHTHBIN TPEYTOJIbHUK.
Oco0OeHHOCTH TPUAHTYJISLUS IIPU IOCTPOEHUU H30TepMuueckux ceueHuit T-X-VY npoekuun P-
T-X-VY nuarpamMMbl TPOITHON CHCTEMBI.

4. O0beM y4eOHOH JUCHHILINHBI

B 3auetHbIX B akagem.

Bunpl yueOHoli paboThI €IMHULIAX qacax
OO011asi TPYA0EMKOCTh TMCUUIIMHBI 0 Y4eOHOMY IJIAHY 4 144
AyIMTOpHBIC 3AHATHS: 2 64
Jlexmum (Jlek) 1 32
[Ipaktuueckue 3austus (I113) 1 32
CamocrositesbHas padora (CP): 2 80
Buja KOHTpOJIsI: 3a4eT ¢ OLEHKOM - -

AHHoOTalus padoyeil MporpaMMbl JUCIUIITTHHBI
«I'emmosorus» (b1.B./1B.6.2)

1. Heab AucuMmiInHbl — 00y4eHHE CTYACHTOB OCHOBHBIM 3HAHUSIM, YMEHUSIM, HABBIKAM
B JIMaTHOCTUKU M KJacCU(UKALMK IOBEIMPHBIX KaMHEH, MaTepuajoB C MO3ULMU (U3XUMHUH
TBEPJOIO Tela U reMMoJioThd. B paszienax IUCHUIUIMHBI PacKpbIBAIOTCSI OCHOBHBIE TOHSTHUS
reMMOJIOTH Kak HayKd O IOBEIMPHBIX KaMHSX, JaHbl DPa3jIMyHble THIbI Kiaccu(UKanui
(reMMostornyeckas, MPOMBIIIIEHHAs, TEXHOJIOTMYECKass U Jp.), IPUBEIAEHbI OCHOBHBIE METO/IbI
JUArHOCTHKYU U U3y4EHUS IPUPOJHBIX MOHOKPUCTAJIJIOB, JAHO JETaIbHOE ONMCAHUE IPUPOIHBIX
MOHOKPHUCTAJJIOB B COOTBETCTBHM C COBPEMEHHOM CHCTEMAaTHUKOW. B mpooiKkeHne nmporpamMmmel
0o0y4YeHMs OCYILECTBIIAETCS MEpPexXo]l B M3JI0KEHHH Marepuana Kypca OT MPUPOAHBIX K Tak
Ha3bIBAMBIM  MOAM(DHUIMPOBAHHBIM  (00JIArOPOKEHHBIM) TNPHUPOJHBIM M HCKYCCTBEHHBIM
MOHOKpHCTAJIJIaM U MaTeprasam.

OcHOBHBIE 337]auu - JAaThb NPEJCTABIEHUE O HAyYHON AMCLUMILIMHE, €€ LENsIX, 3a/a4ax,
00BEKTaX W METOAAX MCCIEeIOBaHUN MPUPOAHBIX MOHOKpHcTaioB. Kypc 3axmangsiBaeT
OCHOBHBIE 3HAHUSI HEOOXOJUMBIE CTYJICHTaM B MX MPO(ECCHOHANBHOM eI TeTbHOCTH.

2. B pe3yJbTaTe u3y4yeHHUs JUCHUILUIMHBI 00y4aI0IIUIICA 10/IKEH

3nams:

- CoBpeMeHHbIe (PU3UKO-XUMUUECKHE METO/Ibl UCCIIEI0BAHUS U IMarHOCTUKU

IOBEJIMPHBIX KaMHEM.

- O0mMe MpUHLMIIBI KaccuUKaIK MPUPOAHBIX, APArOLEHHBIX

MOHOKPHUCTANINYECKUX KaMHEH U 3HaTh UX I'PYIIIbL.

-O11eHOYHbIE TapaMeTPbl FOBEIUPHBIX KaMHEH U MPUHIUIIBI CePTUDUKALINH.

Ymemo:

- [Tonb3oBaTbest reMMOJIOTUYECKUME MPUOOPAMU U OTIPEIENIATH CBOMCTBA IOBEIUPHBIX

KaMHEM.

- Omnpenenarb  KaueCTBEHHbIE  XapaKTEPUCTUKU  MPUPOJHBIX  JAPArolEHHBIX
MOHOKPHCTAJIJIOB.

Braoemy:

- HaBbIKaMy AMarHOCTUKYU NPUPOIHBIX MOHOKPHUCTAJIIOB 110 COBOKYITHOCTH CBOMCTB.

- Hapikamm onpeneneHus (U3HYECKMX W XHWMHYECKHX CBOHCTB MPHPOIHBIX H
HCKYCCTBEHHBIX IOBEJIIMPHBIX KaMHEH M MaTEpUAOB, a TaK € ONPEIEIATh UX KAaueCTBEHHBIC
XapaKTEPUCTHUKHU.

3. KpaTtkoe cogep:xanue TUCHHUILTHHBI

Monynb 1. BBenenne B reMMOJIOTHIO.
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1. Beenenue. [Ipupoaabie qparoneHHbIe MOHOKPUCTAILIBI KAK O0OBEKT HCCIICT0OBAHUS
remmonoruu. lenn wu  3amaun, OOBEKTHI M METOABI HCCIENOBaHUN  (BHU3yasbHbIE,
MHCTPYMEHTAJIIbHBIE), IPUOOPHI, anmnaparypa.

2. [IpuHnunsl  KIacCU(pUKAUMU  TPUPOJIHBIX APAaroleHHbIX MOHOKPHUCTAIIOB,
coBpeMeHHbIe Kiaccupukanuu. [IoHATHE «AparolleHHBI KAaMEHb» B Pa3IMYHBIX AaCMEKTaX.
[IpaBuna CIBJO (MexnyHapoaHas KoHdemepanus IO IOBEIUPHBIM KaMHSM, HW3JICIUAM U3
cepebpa, anmazam u xxemuyry). Otnomenue Poccun x CIBJO.

3. @U3NKO-XMMHUYECKHE CBOMCTBA MPUPOJAHBIX JIPArolleHHBIX MOHOKPHUCTAJIOB
(uBet, Oneck, TBEPAOCTh, IUIOTHOCTh, ONTHUYECKHE CBOWCTBa, abcopOIusi, OCOOEHHOCTH),
BHU3yaJIbHbIE 1 MHCTPYMEHTAJIbHBIE METOABI TUarHOCTUKHU. [Ipubopsl, anmmapatypa (MUKPOCKOTI,
UMMEPCUOHCKOT, TOJISIPUCKOIL, pehpakTOMeTp, CIIEKTPOCKOT, AuXpockorn, Y D-nammna). [{eHTpbI
OKpackH, crieKTpooromMepusi U oleHka 1seta 1no cucreme GIA.

Mopyns 2. [Ipupo/iHbie 10BETUPHBIE MOHOKPUCTAIIIBI .

4, [IpuponHbie rOBeTUpHBIE KaMHH (T€MMOJIOTHUYECKAash XapaKTePUCTHUKA, METObI
uAeHTU(DUKAIINHI, MECTOPOKICHHS): aiaMas, Mpo3padHblie (OrpaHOYHbBIE) FOBEIUPHBIE KaMHU (TP.
KOpyH/a, Tp. Oepuiia, Xpu300epusul, MIMUHENb, IP. TpaHaTa, Ip. KBapla u Jp.); HENpo3pauHble

(roBeIMPHO-TIO/IETIOYHBIC) KaMHHU: OJaropoAHbIA oman, Oupro3a, HeppUT, KaACurT,
XpHU301pas, JIa3ypuT U JIp.

S. OpraHoreHHbIe IOBETUPHBIE MaTepUANIbI (KEMUYT, MEPIaMyTp, SHTapb, KOPal U
IIp.); TEMMOJIOTHYECKAs! XapaKTEPUCTUKA, METOJIbI TMATHOCTHUKH.

Monyns 3. MonudunupoBaHHble TPUPOIHBIE MOHOKPUCTAILTHI.

6. OO6naropakuBaHusi MPUPOJHBIX JAPArolEHHBIX MOHOKPUCTAIOB. MeTomabl
MOIU(DUIIMPOBAHUS U TUATHOCTUYECKUE MPU3HAKU 00JIaropaKuBaHuUsl, CIOCOObI pacro3HaBaHUs
00J1arOpO’KeHHBIX KAMHEH.

Mopnynsb 4. ckyccTBEHHBIE aHATIOTH PUPOIHBIX MOHOKPUCTAIJIOB U UX UMHUTAIUH.

7. [IpoMBIIIITIEHHBIN POCT UCKYCCTBEHHBIX aHAJIOTOB MPUPOIHBIX MOHOKPUCTAJUIOB,
TpeOOBaHUS K BBITyCKaeMoi npoaykiuu. Vctopuueckas cripaBka 0 pa3BUTUHU MPOMBIIIIIEHHOTO
CHUHTE3a W POCTa JPAroleHHBIX KaMHEW, OCHOBHBIE METOAbI pocta. OONiacTH  NMPUMEHECHHS
MCKYCCTBEHHBIX aHAJIOTOB MPUPOJHBIX KAaMHEH, MX JOCTOMHCTBA M IPEUMYILECTBA IEpes
MPUPOTHBIMU KAMHSIMH.

8. Haubonee mupoko pacrnpocTpaHeHHbIE MCKYCCTBEHHBIE IOBEJIMPHBIE KaMHH, UX
TeMMOJIOTHYECKAsl XapaKTEePUCTUKA, METOJbl WICHTH(PHUKAIINU, KIIOYEBHIC IUArHOCTUYECKHE
MIPU3HAKU OTJINYUS UCKYCCTBEHHBIX FOBEJIUPHBIX KAMHEU OT NPUPOAHBIX. DUPMBI-TOCTABUINKH.

9. Nmuratmu. Buabsl umutanuil (M3 HOPUPOJHBIX, MCKYCCTBEHHBIX MaTEpHAIOB,
COCTaBHBIE KAMHH); CITOCOOBI M METO/TbI PACIIO3HABAHUS UMUTAIIAMN.

4. O0beM y4eOHO TUCHMIIITHHBI

B 3aueTHEBIX B akanem.

Buzsl yaeOHOM paboThI €AMHULIAX qacax
OO01asi TPY10€MKOCTh TMCUUILUIMHBI 0 Y4eOHOMY IJIAHY 4 144
AyIMTOpHBIC 3AHATHS: 2 64
Jlexmm (Jlek) 1 32
[Tpaktuueckue 3anstus (I13) 1 32
CamocrosiTtesbHas padora (CP): 2 80

Bua KoOHTpOJIAA: 3a4eT ¢ OLeHKOM - -

AHHOTAIUs padoyeil MPOrpaMMbl THUCHHIIHHBI
«Metoabl ucciaenoBanus marepuanos poronukun» (b1.B.J1B.7.1)
1. Heap aucuMmimHbl — GOPMHUPOBAHHME OMNPENEIECHHOTO O0beMa 3HAHUM U
HEOOXOJUMBIX HAaBBIKOB, JIOCTaTOYHBIX JJISi CaMOCTOATEIBHOIO BbIOOpa MeETOJa aHaiu3a
pPa3IUYHBIX MaTepHaoB (OTOHUKH (MOHOKPHCTANIOB, CTEKOJ, KOMIIO3UTHBIX W THOPHIHBIX

129



MaTepUaioB), B 3aBUCUMOCTH OT Kpyra pelaeMbIX UCCIEA0BaTENbCKUX 3a/1a4.

OcHoBHbIE 337auu - cHOpPMHPOBATH Yy CTYACHTOB MPEICTaBICHHUSI O IIHPOKOM Kpyre
METO/IOB aHAJIN3a, BO3MOKHOCTSAX M OTPaHUYEHUSIX METOJIOB, TPEOOBAaHUIX K MPOOOIIOATOTOBKE;
HAy4YUTh CTYJACHTOB BIOMPATh METObI UCCIICOBAHMS UCXO/IS U3 LIEeH UCCaeI0BaHus, HATNYHS
U KauyecTBa MCCIEIyeMOTro MaTepuasa, BO3MOXHOCTEH 11abopaTopuy; HAy4YUTh CTYJCHTOB
CaMOCTOSITEJIBHO ~ CTaBUTh  3a/Jaud  MCCIIEJOBAaHUs, HMHTEPIPETUPOBATh PE3YNbTaThl MU
COIOCTABJIATH JaHHBIE PA3JINYHBIX AHAJIU30B.

2. B pe3yJbTare u3yuyeHHUs TUCHHUILIHHBI 00yYAIOIIUIACSH T0JIKEH

3nameo:

- COBpPEMEHHOE COCTOSHHE B O00JacTH HCCIEIOBaHUS CTPYKTYpbl W COCTaBa
MOHOKPHUCTAJLJIOB.

- TEOpPETUYECKHE OCHOBbI M KIACCU(PUKALUIO METOJOB aHajiu3a, O0O0JacTH UX
IPUMEHEHHUS, BO3MOKHOCTH U OTPaHUYEHUS.

- YCTPOWCTBO M (PYHKIIMOHAJIBbHBIE BO3MOKHOCTH O0OpPYAOBaHUS, HUCIIOJIb3YEMOTO IS
aHaJIn3a.

Ymemy:

- HHTEpIpETHUPOBATh pEe3yNbTaThl aHAJIM3a MAaTEPUAJIOB PACCMOTPEHHBIMH B Kypce
METO/IAMH.

- CpaBHUBaTb M COIIOCTaBIATh PE3YyJIbTAThl MCCIEAOBAHUSA MAaTEPUATIOB pPa3HBIMU
METO/IAMM.

- BBIOMpAaTh METOJ aHaldh3a HUCXOAs M3 TIOCTAaBICHHBIX 3a7ad HCCIEIOBAaHUS U
XapaKTEPUCTUK UCCIEAYyEMOr0 MaTepuraia.

Braoemy:

- HaBBIKAMU MHCIIOJB30BaHUS METOJIOB aHAIM3a I PEIICHMs INPAKTUYECKUX HAY4HO-
HCCJIEI0BATENbCKUX 3aau.

3. KpaTkoe coaep:kanue TUCHUIINHBI

1. Beenenue. Knaccuduxarus MmeTooB GU3HKO-XUMHUUECKOTO aHAIIN3A.

2. Tepmuueckue MeTOIbl aHanmu3a. TepMudeckuid M IudepeHIInaTIbHO-TePMUUECKUI
MeTOJbl aHanu3a. TepMmorpaBumeTpuueckuili u nuddepeHInaIbHO-TEPMOTrpaBUMETPUIECKUI
metoabl aHanuza. OOopynoBanue ansi tepmorpaduu. TpeboBanust K 3TamoHam. Bujm KpuBbIx
ATA u TTA. DaKTOpHI, Biusitomme  Ha  Bun  kpuBbix  JTA  wu Tr'A.
TepmorazoBoIOMOMETPUYECKUN aHanus. TepmoanekTpoMeTpudeCKui aHanus.
JnnaroMeTpuyecKuii aHaIn3.

3. Meroabl  HccienOBaHMSA ~— CTPYKTYpbl — MaTepuanoB. PentreHodasoBblii 1
PEHTIE€HOCTPYKTYPHBIM aHanu3. B3anMoJencTBHE PEHTIE€HOBCKOTO H3JIYYEHHS C BEIIECTBOM.
VpaBuenne Bynbda-bparra, mpasuna Jlays. [IpuHOUNBI ¥ BO3MOKHOCTH METOJIa TOPOIIKA,
oOopynoBanue, pacuer audpakrorpamMm. OrmpeneneHue KaTeropuH, CHHTOHUH, MapaMeTpoB
pELIeTKH, PEHTTCHOBCKOW IUIOTHOCTH KPHUCTAJUIOB. BiMsHue pa3smMepoB dacTuIl Ha
pPEHTreHOBCKyl0 auppakiuio B HUX. [lomHompodunbhelii mMeron Pursenbna. CoBpeMeHHBIE
METO/Ibl KOMITBIOTEPHOTO pacueTa Audpakrorpamm.

4. Ontuueckas crnekTpockonus. CHexTpsl MOITIOMIEHUS U MpolyckaHus. PaccesHue.
Oxctunkiusa. CedeHus: morniomeHus. JluanazoH mpo3padyHOCTH Martepuana. BimsHue Ha
MOTJIOIIEHUE KPUCTAIZIOB U CTEKOJ IPUMECEH NEpPEXOAHBIX M PEAKO3EMEIIbHBIX HOHOB.
CrextpodoTomMeTphl.

5. DIIeMEeHTHBIN aHaIu3. DIEKTPOHHO-30HI0BbI PEHTT€HOCIEKTPAIbHBI MUKPOAHAIIN3.
Teopetnueckue OCHOBBI MeTojga. BropuuHble U 0OpaTHOpaccesHHBIE  BJIEKTPOHBI,
XapakTepUCTUUYECKOE  M3JIydeHHE.  YCTPOMCTBO  MHUKpoaHanu3aropa.  MccienoBaHue
MIOBEPXHOCTH, ()a30BOr0 M 3JeMEHTHOro cocraBa. OCOOEHHOCTH TMOJATOTOBKH 00pa3IoB.
TpebGoBanust K 3TalioHaM. DMUCCHOHHBIM MHUKPOCHEKTPAIbHBIM aHaIN3 C Ja3epHBIM OTOOPOM
npoObl. KadecTBEHHBIN M KOJWYECTBEHHBI SMHCCHOHHBIA aHajiu3. YCTPOWCTBO JIa3epHOTO
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MUKpOaHanu3aTopa. Moaudukanum MeTo a.

6. MccnenoBanusi MaTepuanoB METOJAMH ONTUYECKOM MHUKPOCKOMUHU. Bo3MokHOCTH
ONTHYECKOTO aHaJM3a. BHIBI MUKpOIpEnapaToB M CHOCOOBI UX MPUTOTOBJICHUs. V3ydueHue
MaTepuaioB B MJIOCKO-TOISPU30BAHHOM IMapalljieIbHOM, CXOSIIEMCS U OTPaKEHHOM CBETE.
Meroabl U3MepeHusl MOKa3aTeNsl MPEJIOMIICHUs U30TPOMHBIX U aHU3O0TPOIHBIX MaTepUAJIOB.
N3mepenne MHUKpOTBEpIOCTH MarepuayioB. VccienoBaHue HampsHKEHUN MOJSPU3ALMOHHO-
onTUYECKUM MeTo oM. OO00pyI0BaHHE TSI ONTHYECKUX MCCIIEAOBAHUN.

4. O0beM y4eOHOI TUCHMIIIIHHBI

B 3aueTHBIX B akagem.
Bupl yue6HOM paboTh eqUHUIIAX Jacax
O01mas Tpy10eMKOCTh THCHHUILVINHBI 110 Y4eOHOMY IUIAHY 5 180
AyIMTOpHBbIE 3aHATHS: 2 64
Jlexuun (Jlek) 1 32
Jlabopartopusie pabots (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Buja koHTpOJISI: IK3aMeH 1 36

AHHOTAIUA MPOrPAMMBbI Y4eOHOH JUCIUIIIMHBI
«MeTtoabl uccaenoBaHusI MaTepuaaoB diekTpouukn» (b1.B./1B.7.2)

1. Heap aucuMIUIMHBI — (GOPMHPOBAHHME ONPEICICHHOTO O0beMa 3HAHUM U
HEOOXOAMMBIX HABBIKOB, JOCTATOYHBIX [UJII CAMOCTOSTEIBLHOTO BbIOOpa METOJa aHalinu3a
Pa3IMYHBIX MaTEPUAIOB 3JICKTPOHUKH (MOHOKPHCTAJUIOB IMOJYNPOBOAHUKOB, KOMIIO3UTHBIX U
TUOPUIHBIX MAaTEpPUAJIOB), B 3aBUCUMOCTH OT KpYra peliaeMbIX UCCIe0BaTeIbCKUX 3a/1a4.

OcHoBHBIE 3a/1auu - CHOPMHUPOBATH y CTYIACHTOB MPEACTABICHUS O HIUPOKOM Kpyre
METOJIOB aHAJIN3a, BO3MOXHOCTSX ¥ OTPAHHUYCHUSIX METO/I0B, TPEOOBAHUSIX K TIPOOOIIOTOTOBKE;
HAy4YUTh CTYACHTOB BHIOMPATh METObI UCCIEAOBAHUS UCXOIS U3 TICJICH HCCIIeOBaHUs, HATHIHS
U KadyecTBa WCCIIEyeMOro MaTepuaya, BO3MOXKHOCTEH 1ab0opaTopuu; HAYYHTh CTYJIEHTOB
CaMOCTOATEJIbHO  CTaBUTh  3aJaud  HCCIIEIOBaHUSA, HWHTEPIPETUPOBATH pE3yJbTaThl U
COMOCTABJIATH JIaHHBIC PA3JTUUYHBIX AaHAIU30B.

2. B pe3yJbTare u3yuyeHUs JUCHHUILIMHBI 00yYAIOIIUIACH OJIKEH

3namy:

- COBPEMEHHOE COCTOSIHHE B 00JIaCTH MCCIEAOBAHUS CTPYKTYPhI M COCTaBa MaTEPHAIIOB
3JIEKTPOHUKHU.

- TEOPETHYECKHE OCHOBBI U KIAaCCH(HKAIMIO METOJOB aHaiM3a, o0JacTH HuX
MPUMEHEHHU S, BO3MOKHOCTH Y OTPAHUYEHHUSI.

- YCTPOWCTBO M (YHKIIMOHAIBHBIE BO3MOXKHOCTH OOOpPYAOBAaHUS, WCIOIB3YEMOTO ISt
aHaau3a.

Ymems:

- MHTEPIPETUPOBAaTh PEe3yJbTaThl aHAIM3a MaTEPHAIIOB PACCMOTPEHHBIMU B Kypce
METO/IaMH.

- CpaBHMBaTh U CONOCTABISTH PE3YJbTAaThl MCCIEIOBAHUS MAaTEPUAIOB pPa3HBIMU
METO/IaMH.

- BBIOMpAaTh METOJ aHalM3a HUCXOAS M3 TOCTAaBICHHBIX 3a7ad HCCIEIOBaHUS U
HCCIIElyEMOI0 MaTepuania.

Braoems:

- HaBBIKAMHU HCIOJB30BAHUSI METOJIOB aHAIM3a Ui PEIICHHs] MPAKTHYECKUX HAay4dHO-
MCCIIEIOBATENIbCKUX 3a/a4.

3. Kparkoe conepxxaHue TUCUMILTHHBI

1. Beenenue. Knaccudukanuys MeTo0B GU3HKO-XUMHYECKOTO aHAIM3a.

2. Tepmuueckue MeTOJpl aHanusza. Tepmuueckuil n AU epeHInaIbHO-TEPMUYECKUN
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METO/ABl aHanu3a. TepMorpaBUMETpUYecKUid W IUdPepeHINaTLHO-TEPMOTPaBUMETPHUIECKUI
metoabl aHanuza. OOopynoBanue anst tepMmorpaduu. TpeboBaHMs K 3TamoHaM. Bua KpuBbIX
ATA u TrA. DaKTOpHI, Bnustonmme Ha  BuAg  kpuBbix  JATA u  TrA.
TepMora3oBonrOMOMETPUIECKUN aHaJIN3. TepMonnekTpoMeTpuIeCKuid aHaJIN3.
JlnnaToMeTpu4YECKUN aHAIU3.

3. Meroapl  WCCIEIOBaHUS  CTPYKTYphl — MartepuanoB. PeHTreHodas3oBwlii U
PEHTICHOCTPYKTYPHBIN aHanu3. B3auMoAeiCcTBUE PEHTICHOBCKOTO HM3JIYYEHHMS C BEILIECTBOM.
VYpaBuenne Bynbda-bparra, mpasuna Jlays. [IpuHIMIIBI 1 BO3MOXKHOCTH METOJAA IOPOIIKA,
oOopynoBanue, pacuer audpakrorpamMm. OrmpeneneHue KaTeropuH, CHHTOHUH, MapaMeTpoB
pElIeTKH, pPEHTIeHOBCKOW IUIOTHOCTM KpHUCTaIoB. BnusHue pa3mepoB yacTHIl Ha
pEeHTreHOBCcKylo auppakiuio B HUX. [lomHompodunbhelii meton Pursenbna. CoBpeMeHHbIE
METO/Ibl KOMITBIOTEPHOTO pacueTa IudpaKkTorpamMmm.

4. Ontuueckas crnekTpockonus. CHeKTpsl MOITIOLIEHUS U MpolyckaHus. PaccesHue.
OxkcruHkims. Cedenust noryiounieHus. JlManma3oH mnpo3padyHoOCTH MmaTepuana. BiusHue Ha
NOIJIOUIEHUE KPHUCTAJUIOB M CTEKOJI TPUMECEd IEpPEXOAHBIX M PEAKO3EMENBHBIX HOHOB.
CnextpodoTomMeTpshl.

5. DnemMeHTHbIN aHanu3. DINEKTPOHHO-30HA0BbIN PEHTI€HOCIIEKTPAIbHbI MUKPOAHAIM3.
Teopetnueckue OCHOBbI  MeToja. BropuuHble U 0OpaTHOpaccesHHbIE  AJIEKTPOHBI,
XapaKTepUCTHUYECKOE  M3JIy4YeHHE.  YCTPOMCTBO  MuKpoaHanuzatopa.  MccnenoBanue
MOBEPXHOCTH, (a30BOro M 3JIEMEHTHOro cocrtaBa. (OcoOEHHOCTH MOATOTOBKH 00pa3LoB.
TpeboBaHus K 3TajoHaM. DMUCCHOHHBIH MHUKPOCIEKTPAJIbHBIA aHAIN3 € Ja3epHbIM O0TOOPOM
npoObl. KadecTBEeHHBIN M KOJWYECTBEHHBIM SMHCCHOHHBIA aHajiu3. YCTPOWCTBO Ja3epHOTO
MHUKpoaHanu3aTopa. Moaudukanum Merosa.

6. MccnenoBanus MaTepuagoB METOJaMHM ONTHYECKOM MHUKpocKonuu. Bo3MoskHOCTH
ONTUYECKOT0 aHaiau3a. Buasl MuKpompenapaTtoB M CrocoObl UX NpurorosieHus. M3ydenue
MaTepHaAJIOB B IUIOCKO-IIOJISPU30BAHHOM NapAJIEIbHOM, CXOIAIIEMCS U OTPaKEHHOM CBETE.
MeTtonbpl U3MEpEHHs OKa3aTessl MPEJOMIICHUS W30TPONHBIX M aHU3OTPOIHBIX MAaTE€pPHAJIOB.
H3mepenne MHUKpOTBEPIOCTH MaTepHasoB. lccienoBaHue HampsKEHUH MOJSIPU3ALUOHHO-
ONTUYECKUM MeTo1oM. OO0pyI0BaHHE AJISl ONTHYECKUX UCCIIETOBAaHUM.

4. O0beM y4eOHOH JUCIHUILINHBI

B 3aueTHEBIX B akanem.
Buzsl yaeOHOM paboThI €AMHULIAX qacax
OO01mast Tpy10eMKOCTh JUCHMILIUHBI 110 Y4eOHOMY IIaHY 5 180
AyIMTOpPHBIE 3AHATHS: 2 64
Jlexmmm (Jlek) 1 32
JlaGopatopusie padotsl (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Bupa xkoHTpoOJIsSi: SK3aMeH 1 36

4.5. lIpakTuxku (b2)

AHHOTaNuUs padoyeil MPporpaMmbl 1 CHUILTHHBI
«Y4eOnas npaktuka» (b2.Y.1)

1. Heap y4yeOHOII NMpPaKTHKH — TOJYy4YEHHE CTYACHTaMU OOLIMX IMpenCcTaBIeHUN 00
TEXHOJIOTHSIX pOCTa KPUCTAIIOB W IOJYYEHHUS MaTepHalOB 3JEKTPOHUKHU, 3HAKOMCTBO C
paboToi TPEeANPUATUA W TEXHOJOTUYECKUX JIMHUM 10 W3TOTOBJICHHUIO M3ICIMA HX 3THUX
MaTepuasoB, a TaKXKe IMOJyYeHHE MEePBUYHBIX MPO(ECCHOHANBHBIX YMEHUN M HABBIKOB MyTEM
CaMOCTOSITEJILHOTO TBOPYECKOI'O BBIMOJIHEHMS 33/1a4, TIOCTABJIEHHBIX IPOrPaMMO PAKTUKH.

2. B pe3yabTaTe mNpoXoxkaeHUs y4eOHO! MPAKTUKHU CTYACHT J0JIKeH

3nams:
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— OCHOBHBIE CIIOCOOBI POCTa KPUCTAILIIOB,;

— OCHOBHBIE CIIOCOOBI M TEXHOJIOTMYECKHE MTapaMeTPhl POU3BOICTBA U3AEIUI 3JIEKTPOHUKHU U
HAHOAJIEKTPOHUKHU,;

Ymemy:

— OIpeAessaTh BUJ U Ha3HAYEHHE MAaTEepUAIOB 3JIEKTPOHUKH;

Braoemu:

— KOMIUIEKCOM I€pBOHAYAJIbHBIX 3HAHWW M IPEJICTaBICHUM 00 OpraHu3alMy MPOU3BOJCTBA
MaTEPUAJIOB YIEKTPOHUKU U U3JCIINI HAa UX OCHOBE;

— HaBBIKAMM M3JI0KEHMS IOJYYEHHBIX 3HAHMHW B BHMJIE OTUETa O IMPOXOKIEHUM IPAKTUKH,
ONMCAHUSA HCXOJHBIX MAaTEepPHaOB, TEXHOJOTHYECKOW CXEMbl IPOU3BOJACTBA, KOHTPOJIS
KauyecTBa FOTOBOM MPOTYKIUH.

3. KpaTkoe coaep:kanue yueOHO NPaAKTUKH

VYuebHasg NpakTHKa NPOBOAMTCA B 4 cemecTpe B (OpME TEOPETHYECKUX 3aHATUH U
JKCKYpPCHH.

1. O3HakomJIeHHE C HCTOpUEN NPOU3BOJCTBA MOHOKPUCTAJUIOB, APYTUX MaTepUalOB
JEKTPOHUKHU U U3JENINH Ha UX OCHOBE, MPUPOJHBIMUA MaTepUallaMH, UCIIOJIb3YEMBbIMU JJISl 3TUX
Lesnen.

Kpucraniasl u ©1X MECTO B HICTOPUH YEIOBEYECTBA.

Tunsl U BUIBI MaTepUaNoOB 3EKTPOHKU. [lepcrieKTuBBI pa3BUTHS (PYHKIIMOHAIBHBIX
MaTepUaoB AEKTPOHUKH.

[Tocemenue TeMaTH4eCKUX IKCIIO3ULUI MY3€€B U BBICTABOK.

2. Tlocemenne AEMCTBYIONMX MPEANPUATUI IO IPOU3BOJICTBY MAaTEPUAIIOB JIEKTPOHUKU
U (OTOHUKHU U U3/IeNUI Ha UX OCHOBE.

O3HaKkOMJIEHHME C OCHOBHBIMH TEXHOJOIMUECKUMM CTaUsIMM M CIIOCOOaMHU pocTa
KPUCTAJIJIOB U MPOM3BOACTBA MAaTEPUAJIOB AIEKTPOHUKHU, CBOMCTBAMU U3AEIUN U 00JACTSIMHU UX
IIPUMEHEHHS.

3. O3HakoMJIeHHE C TIEPCIEKTHBHBIMH HAyYHBIMH pa3paboTKaMu B 00JACTH CO3JaHUS
MaTepHajIoB HJIEKTPOHUKM U (oToHuku. [locemenne HayuyHbIX Jsaboparopuil kadenp u
3HaKOMCTBO C OpraHu3anueil paboThl B UCCIIE0BATENbCKOM Ta00paTOPHH.

4. TToaroToBKy OT4ETa O MPOXOXKICHUN YIeOHOH MPAKTUKH.

TpeboBanus1, MpeabBIsSEMbIE K HATMCAHUIO U TIPE/ICTABICHUIO OTYETA.

KonkpetHoe comepxanue yueOHOM MPAKTUKU OMPENESETCS ¢ y4eTOM BO3MOXKHOCTEH U
UHTEpecoB Kadeapbl, OpraHu3yIolel NpakTUKy, U IPUHUMAIOLICH OpraHnu3aIiy.

4. O0beM y4eOHO# NPAKTHKHU

. B 3agernbix | B akagem.
Bugsl yaeOHOM paboThI

COINHHAIIaAX qacax
OO01asi TPYI0€MKOCTh THCHHUIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
CamocrosiTesansnast padora (CP) 3,0 108
CamocTosITeIbHOE TIOJYYCHUE U OCBOCHHUE 3HAHUM, YMCHHI 3.0 108

Y HaBBIKOB B COOTBETCTBHMH C IPOTrPaMMOi

Bua uTOroBOro KOHTPOJISi: 3a4€eT ¢ OLEHKOM - —

AHHOTaNuUs padoyeil MPOrpaMmMbl JUCHUNIIHHBI
«IIpousBoacrBennas npakruka» (b2.11.1)

1. llesb NPaAKTUKHN — MPAKTHYECKOE U3YUCHUE TEXHOJOTUUECKUX ITUKIIOB ITPOU3BOJICTBA
MaTepuaoB 3JEKTPOHUKU U (POTOHHKHU, CTPYKTYPHI MPEANPHUATHS, METOJOB U OCOOCHHOCTEM
yIpaBieHUs] MPOU3BOACTBEHHBIM mporeccoM. dopmupoBaHue y o0ydaromerocsi CiocoOHOCTH
OCYIIECTBIISITh TEXHOJOTMYECKHH TMpoIlecC TMPOU3BOJACTBA MATEPUAIOB B COOTBETCTBHH C
peraaMeHTOoM.
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2. B pe3yabrare n3y4eHust AMCUUIIIMHBI 00y4aIOLIUICH 10JKEH

3namo:

— TEXHOJOTMYEeCKHe TMpOIecCChl W OCHOBHOE TEXHOJIOTUYECKOe 000pyIOBaHHE,
UCTIOJIb3YEMOE B IIPOU3BOACTBE MaTEPHAIIOB AIEKTPOHUKHU U (DOTOHUKH,

— OCHOBHBIE TPHHIMIIBI, METOJbI M (POPMBI KOHTPOJISI TEXHOJIOIMYECKOro Ipolecca U
KauecTBa MPOAYKLIUH;

— OCHOBHBIE HOPMAaTHUBHBIE JIOKYMEHTHI 110 CTaHIAPTU3AIMHI U CEPTUDHUKALMN TTPOITYKIIHN
NPEANPUATHIN 110 IPOU3BOJICTBY MaTE€pUaIOB 3JIEKTPOHUKH;

— T[paBWiIa  TEXHUKH  O€30MacHOCTM M MPOU3BOJICTBEHHOM  CaHUTapuUu;
OpPraHMU3aIMOHHYIO CTPYKTYPY IPEINPUSITHS;

Ymemo:

— HCIOJIb30BaTh TEXHUYECKUE CPEJCTBA JJISI M3MEPEHHsS] OCHOBHBIX IapaMETPOB
TEXHOJIOTMYECKOI0 IPOLECcCa, CBOMCTB ChIPbS M MPOAYKLMHM NPEINPUITHNA MO NPOU3BOACTBY
MaTepuaoB ANEKTPOHUKHY,;

— AHaJIM3UpPOBAaTh TEXHUUYECKYI0 JOKYMEHTALMI0, pEaJIN30BbIBaTh Ha IPAKTHKE
TpeOOBaHUS HOPMATUBHOMN JTOKYMEHTAIIUH.

Bnaoemy:

— MEeTO/IaMH MPOEKTUPOBAHMS TEXHOJIOIMYECKUX JIMHUNA M TI0J00pa TEXHOJIOTHYECKOTO
000pyI0BaHUs, METOJJAMH YIIPABJIEHUS TEXHOJIOTHYECKUMU MPOLIeCCaMU IPOU3BOJICTBA,

— CIIOCOOHOCTBIO W TOTOBHOCTBIO  OCYIIECTBIISITH ~ TEXHOJOTMYECKWH Tporecc B
COOTBETCTBHH C PETTIAMEHTOM.

3. KpaTkoe cogep:xaHue TUCHHUILTHHBI

ITpon3BoacTBEHHAs MPAKTHKA COCTOUT U3 JIBYX 3TaIOB:

— O3HAKOMJIEHHE C TEXHOJOTHMEeH MpPOU3BOACTBA MOHOKPHUCTAIJIOB, MaTepHallOB
JJIEKTPOHUKU;

— MIPAaKTUYECKOE OCBOEHHE TEXHOJOTMYECKHX MPOLIECCOB M METOJOB HMX KOHTPOJS Ha
KOHKPETHOM IPEANpUATUN (MHINBUIYaIbHOE 33/IJaHUE).

1. O3HakomileHHME C TEXHOJOIMeHd NPOM3BOJCTBA MOHOKPHCTAZIOB, MAaTepHallOB
JIEKTPOHUKHU OCYILECTBISETCS B BUJE DSKCKYpCUH Ha NPEINPUITHS COOTBETCTBYIOLIETO
npoduiis. [lpu nocemennn npeaAnpusITAS U 0O3HAKOMIIEHUS C €r0 AeATENIbHOCTBIO 00yJaroImuics
JIOJDKEH coOpaTh MaTepHuall, HeOOXOUMBIH [T OArOTOBKM OTYETa IO MPaKTHKE.

OTuer 1o NpakTUKe BKIIIOYAET:

- HICTOPUYECKYIO CIIPaBKYy O IPEIIPUITHH;

- HOMEHKJIaTypy BBIITYCKaeMOM MPOAYyKLUH;

- BUJIbI U HOPMBI pacxofia ChIpbEBbIX MAaTEPHUAIIOB;

- ONMCAaHNE OCHOBHBIX TEXHOJIOTUYECKUX NE€PEEIIOB IPONU3BOCTBA;

- METOBI ¥ (POPMBI KOHTPOJISI TEXHOJIOTUYECKHX IPOLIECCOB;

- MEPOIIPUATHS 0 YCTPAHEHUIO OTKJIOHEHUH (HapyUIeHH) peKMMHBIX TapaMeTpOB
paboThI 060PYAOBAHMS U TEXHOJIOTMUYECKUX MPOIIECCOB.

2. [IpakTHueckoe OCBOEHHE TEXHOJIOIMYECKUX MPOLIECCOB Ha KOHKPETHOM MPEATIPUATUI
00yJaroIuiicsi OCYIIECTBISET B COOTBETCTBUU C WHAMBUIYAIbHBIM 33JaHMEM IO MPAKTHKE,
KOTOPOE BKJIIOYAET:

- U3Y4EHUs] OCHOBHBIX CBOMCTB U 00JIaCTH MPUMEHEHHSI BBITYCKAeMOH MPOYKIINH;

- tpeboBanusi ['OCT P u npyroit HOpMaTUBHOM TOKyMEHTALIMK K KaUe€CTBY BBIITYCKaeMOM
MPOYKIIUH;

- U3y4YEHHE ChIPEBbIX MAaTEPUAJIOB U METOJI0OB BXOAHOI'O KOHTPOJIS;

- U3y4Y€HHUE apaMeTPOB TEXHOJIOTHYECKOT0 Mpoliecca, MPeyCMOTPEHHbIX B PETIaMEeHTe,
U METOJIOB €0 KOHTPOJIS,;

- noApoOHOEe OmNKMcaHue BUAA U TUNA 00OPYJOBAaHUS Ui OCYIIECTBIECHUS KOHKPETHOTO
TEXHOJOTMUYECKOIo IpoIiecca;
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- IEUCTBUS 0OCITY’)KHBAFOIIETO MEPCOHANA MTPH YPE3BBIUAHHBIX CUTYAIUX.

[Tpu BBHIMONHEHUH WHAWBUIYAIBHOTO 3aJIaHUs CTYJICHT JOJDKEH coOpaTh MaTepHallbl MO
(UBHKO-XMMHUYECKUM CBOWCTBAM MATEPHATIOB, BBITYCKAEMBIX MPEANPUSITUEM, CTPYKTYpe
NPEANPUSITHS, METOIaM YIIPABIICHHS, CHCTEME COBITAa TOTOBOW TIPOTYKITHH.

4. O0beM y4eOHOH TUCHHUILINHBI

o B 3auernbIx | B akagem.
Bug yae6Ho# paboTbl
eIMHMUIL. gacax

O01mas Tpy10eMKOCTb JUCHHUILINHBI 110 y4e0HOMY IIAHY 3 108
CamocrositesbHas padora (CP): 3 108
[Tocemenne npeANpUATHI IO TPOU3BOJCTBY CHIIMKATHBIX 10 36
MaTepHuasoB ’

PaboTa Ha npeanpusTUU IO UHIMBHUIYATHLHOMY 3aJIaHUIO 1,5 54
[ToxroroBka u ciada OT4YeTa MO MPAKTUKE 0,5 18
Bua UTOroBOro KOHTpOJIS: 3a4eT ¢ OLEHKOI - -

AHHOTanus padoyeil NPOrpaMmbl U CHUIITTHHBI
«[Ipenaunmnomuas npakrukay» (b2.11.2)

1. Ilenb MPaKTHKHU — 3aKpPEIVICHHE TEOPETUYECKUX 3HAHUN U NPAKTUYECKUX HaBBIKOB,
NOJlyYEHHBIX B Ipolecce oO0ydyeHuss 1O mporpamMme OakanaBpuara; NpUOOpeTeHHE
IPAaKTUYECKOI0 OINbITa PabdOThl C MCTOYHUKAMHU HAyYHO-TEXHUYECKOM HH(OpMaLUM, OIbITa
IIOCTAHOBKM M BBIIIOJIHEHUSI HAYYHO-MCCJIEOBATEIbCKUX M IPOEKTHBIX 3a]ad; OBJIAJIEHUE
METO0JIOTHEN 1 MeToJaMH 00pabOTKH pe3yabTaTOB MUCCIIEOBAHNUS; COOp, HOATOTOBKA U aHAJIN3
MaTepHaJIoB MO TEMATUKE BBITYCKHON KBATU()UKATMOHHOMN paboThI.

2. B pesyabTare NpoxoxkaeHust NpeJAuIIOMHON NMPAKTHKHU CTYACHT A0J/IZKeH

3nams:

— OCHOBBI OPTaHU3ALMH U METOJOJIOTUIO HAyYHBIX UCCIIEIOBAaHUN;

— COBpPEMEHHbIE Hay4YHbI€ KOHLEMNIIUU B 00JIACTH HEOPraHMUECKOT0 MaTepHalOBEICHHS;

— CTPYKTYpPY M METOAbl YIPABJIEHUS COBPEMEHHBIM IPOM3BOJCTBOM MaTepUalIOB
AIIEKTPOHUKH.

Ymems:

— paboTaTh ¢ Hay4YHBIMH TEKCTaMH, IOJIb30BaThCsS HAYYHO-CIIPABOYHBIM aIllapaToM,
0(opMIIATH pe3yIbTaThl HAYYHBIX UCCIICIOBAHUA;

— WCIIOJIb30BAaTh  TOJYYEHHbIE  TEOPETUYECKHEe 3HAaHUSA s NPOECKTHUPOBAHUS
TE€XHOJIOTMYECKUX JIMHUN MPEANPUITHI JIEKTPOHHOM MPOMBIIIJIEHHOCTH.

Braoems:

— HaBbIKAMU CaMOCTOSATEIbHONW Hay4HO-MCCIIEA0BATEIbCKON JEATEeIbHOCTH, PAadOTHI C
UCTOYHUKAaMU HayqHOU nHpopManuu, pedhepupoBaHus HAYUHbIX MyOJTUKaLIN;

— METOJlaMU IIPOEKTUPOBAHMSI OCHOBHBIX M BCIOMOIAaTEIbHBIX IIEXOB ITPOU3BOJCTBA
MOHOKPUCTAJIOB, ~ MaTE€pUajoB  BJIEKTPOHUKH U  (HOTOHUKHM, crocobamMu  pacuera
TEXHOJIOTMYECKOro 000py10BaHusl.

3. KpaTkoe cogep:kanue npejIuIIOMHOM NPAKTHKH

TemaTnka MNpeAJUIUIOMHOM MpakTUKKW CTYAEHTOB OakajlaBpuara OIpeAesseTcs
TEMAaTUKON MX BBINYCKHOW KBaJM(UKAMOHHONW pabOTBl M MOXKET NPOBOAMTHCA B HAYYHO-
UCCIIEIOBATEIBCKOM HIIM MPOEKTHOM (popmate (IpH BBIIOIHEHUH HAYYHO-HCCIIET0BATEIbCKON
WIN PACYE€THO-IIPOEKTHOI pabOThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckas —IMpakTHKa TMPOXOAWT B HAy4YHBIX  JabopaToOpHsX,
TEXHOJIOTUYECKUX I0/pa3AeieHUs X, UHOOPMALIMOHHBIX LIEHTPaX Hay4yHO-UCCIIEA0BATEIbCKON
OpraHu3aii Wid B Jaboparopusix Beimyckaromei xadpeapst PXTY um. JI. M. Menneneesa.
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CryneHTbl 3HAaKOMATCS C TeKymed paboToil J1abopaTopuy, OCBAaMBAIOT METOJBI CHHTE3a
MaTepHajoB, NPOBOJAT OTAEIbHbIE (PU3MKO-XMMUYECKHE U TEXHOJIOI'MYECKHE HWCIBITaHMs,
nproOpeTaloT HABBIKKM MOMCKA HAYYHO-TEXHHUUECKOW HH(OpMaIuu 1 paboThl ¢ 0a3aMu JaHHBIX,
Y4acTBYIOT B 00pabOTKe pe3yabTaTOB UCCIEJOBAHUS U ITOJTOTOBKH UX K IyOIMKaLUK.

[IpennuruioMHass  MpakTUKAa  CTYACGHTOB,  BBINOJHSIONIMX  PacYETHO-TIPOCKTHYIO
BBIIYCKHYIO KBAJU(HUKALMOHHYI0 padoTy, MPOXOAUT B IPOU3BOACTBEHHBIX LE€Xax M
TEXHUYECKUX OTJeNaX MPOMBIIUIEHHOTO mpeanpuatus. CTyIeHTbl 3HAKOMSTCA CO CTPYKTYpOi
NPEANPUATHS, HOPMATUBHO-TEXHOJIOTUYECKON JOKyMEHTaluel, perasaMeHTaMu MPOU3BOJCTBA,
U3y4yaloT CHUCTEMY MEHE[DKMEHTa M KauyecTBa NpoayKuuu. OCHOBHOE BHHMAHHUE YJENAETCS
NPaKTUYECKUM BompocaM (YHKIIMOHHPOBAHUS TEXHOJOTHYECKUX JIMHUN TPOM3BOJICTBA
OPOAYKIMH, TpoOieMaM TUarHOCTUKU Opaka TOTOBOM MPOAYKIIMM M MEPONPHUSATHSAM IO €ro
YCTpPaHEHUIO, BOPOCAM HWHTCHCU(PUKAIMHA PAOOTHI TETUIOTEXHUYECKUX arperaTos.

Bo Bpemst npoXxoxkaeHHs MPEeAUIIIOMHON IPAKTUKU CTYACHTHI COOMPAIOT MaTepHAaIbI 11O
TEMaTHUKE BBIYCKHOW KBaTM(PHUKAIMOHHOW pabOThI, aHAIM3UPYIOT MX, HAMEYAlOT OCHOBHBIE
HalpaBJICHUS U 33]]a4d pabOThI, BBIPA0ATHIBAIOT METOIOJIOTHIO PEILICHHsSI ITHX 3a/1a4.

4. O0beM npeIuIJIOMHON IPAKTHKH

. B 3auernsix | B akanmem.
Bunsl yueOHoI paboThI

€IMHUIIAX yacax
OO01mas Tpy10eMKOCTh IPAKTHKH 110 Y4eOHOMY IVIaHY 9 324
CamocrositesnbHas padora (CP) 9 324

Buja KoHTpOJISI: 3a4eT ¢ OLEHKOM - -

AHHOTaIUA padoyeil NPorpaMmmbl
Hayuno-ucciaenoBareiabckoii padorsi (b2.H.1)

1. Lleas Hay4YHO-HMCC/I€I0BATEILCKONH PadoThl — GhopMupoBaHue MPOPECCHOHATBHBIX
KOMIETEHIIMH  IIOCPEACTBOM  IUIAHUPOBAHUS M OCYIIECTBJIEHHUS  SKCIEPUMEHTAIBbHOM
JEATETbHOCTH HA OCHOBAaHWUM M3YYECHHBIX JUCHUIUIMH, B TOM YHCIE CIEHHAIbHBIX, M
CaMOCTOSITENIbHO N3YUYEeHHON MH(POPMAITUH.

OCHOBHBIMU 3aJla4aMU JTUCLUUIUIMHBI SBISETCS MPUOOPETEHNE HABBIKOB IIIAHUPOBAHUS U
BBITIOJIHEHUSI ~ HAYYHO-HMCCJIEIOBATENbCKOM  paboThl;  00paboTKa,  MHTEpIpeTamus |
NPEACTABICHNE  HAy4HbIX  pe3yJbTaTOB; MOArOTOBKA K  BBINOJIHEHUIO  BBITYCKHOU
KBaJTH(PHUKALMOHHOM pabOTHI.

2. B pe3yabTaTe H3y4YeHUs] AUCHMILIMHBI 00y4aroMiics 10JKeH

Snamo:

— TOpSAOK OpraHu3aliM, IUIAHWPOBAHMSI U IMPOBEIEHUS HAYYHO-UCCIIEOBATEIbCKUX
paboT C UCIIOJIb30BAHUEM MOCIEAHUX HAYYHO-TEXHUUYECKUX TOCTHKEHUH B TaHHOM 00J1acTH;

— TEOPETMUYECKHE OCHOBBI pOCTa MOHOKPUCTAJNIOB, IOJYYEHHMsS MaTepHalloB
JEKTPOHUKHU U U3AETUI U3 HUX, MPUMEHSATH 3TU 3HAHUS Ha MPAKTUKE;

— CBOMCTBA XMMHYECKHX JJIEMEHTOB, COCIUHEHUI M MaTepUaloB HAa UX OCHOBE AJIS
pEILIEHUs] HAyYHO-UCCIIEI0BATENbCKUX 3a/aY;

Ymemns:

— OCYUIECTBJIATH MOUCK, 00pabOTKy M aHAIU3 Hay4YHO-TEXHMYECKOH MHpOpMaIuu mo
pO(UITIO BRIMOTHIEMON pabOThI, B TOM YHUCIIE ¢ IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHI;

— paboTaTh Ha COBPEMEHHBIX MPUOOpaxX, OPraHU30BbIBATH MPOBEACHNUE SKCIIEPUMEHTOB
U UCHBITAaHUM, IPOBOAUTH UX 00pabOTKY M aHAJIM3UPOBATH PE3YJIbTAThI;

— TMPUMEHATh TEOPETUYECKHE 3HAHMS, IOJYYCHHbIE NPU HU3YYEHUU €CTECTBEHHO-
HAy4YHBIX JUCLUMIUIMH JUIsl aHAJIW3a SKCIIEPUMEHTAIbHBIX JaHHBIX;

Braoemw:

— CHOCOOHOCTBIO pemiaTh MOCTaBICHHBbIE 3aJayd, HCIONb3yd YMEHHUS U HaBBIKH B
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OpraHM3ali Hay4HO-UCCIIE0BATENbCKUX U TEXHOJIOTUYECKUX padoT;

— CHOCOOHOCTBIO H3y4yaTh HAYYHO-TEXHHUYECKYIO HH(OpPMAIMIO, OTEYECTBEHHBIH H
3apyOexHBIN OTBIT MO TEMATHKE UCCIIET0BAHUS.

3. KpaTkoe coaep:kanue TUCHUIINHBI

B mporuiecce ocBoeHUs AUCIUILITMHBI 00y4arOIIUICS JOKEH MOATOTOBUTh U MPEACTaBUTh
K 3alUTe Hay4HO-UCClIeoBaTenbcKyto padoty (HUP), BbIMOIHEHHYI0 HA COBPEMEHHOM YpPOBHE
pPa3BUTHS HAYKU M TEXHUKH M COOTBETCTBYIOIIYIO BHIOPAaHHOMY HANpaBIE€HUIO MOJITOTOBKU U
nporpaMme 00y4eHusl.

B npencraBnennoi k 3amure HWP noipkHBI MONMY4YWTHh pa3BUTHE 3HAHWS UM HABBIKH,
HOJy4eHHbIe O0YyYaromuMCsl MPH OCBOEHHM NPOTrpaMMBbl OakalaBpuara, B TOM YHUCIE TNpH
WM3yYEeHUHU crenuanbHblx auciuiuind. [IpencraBnennas k 3amure HUP nomkna comepkath
OCHOBHBIE TEOPETUYECKUE IOJOXKEHUS, OSKCIEPUMEHTAIBHBIE pE3YJIbTaThl, IPAKTUYECKHE
JOCTHKEHUS U BBIBOJIBI 110 padoTe.

4. O0beM HAY4YHO-HCCJIeI0BATEIbCKON PadoThl

. B 3auetnpix | B akamem.
Bunel yueGHoI paboThl
eMHULIAX Jacax
OO0masi Tpy10€eMKOCTb JMCUMILUIUHBI M0 Y4eOHOMY IJIAHY 3 108
AyIMTOpPHBIC 3AHATHS 3 108
CamocrositesnbHas padora (CP) - -
By uTOroBOro KOHTpOJIsi: 3a4eT ¢ OIeHKOM - -
AHHOTaNUA
paboueii MporpaMMbl roCyAapCTBEHHOI UTOTOBO aTTeCTAIIUN
(b3)

1. Ieab rocyaiapcTBeHHOl HTOroBOil aTTecTalMu — OOBEKTHBHAs OLIEHKA YPOBHS
c(OPMUPOBAHHOCTH  OOIIEKYJIbTYPHBIX, OOMENPO(ECCHOHATBHBIX U MPOPECCHOHATHHBIX
KOMIIETEHIIUH BBITYCKHUKA YHUBEPCUTETA, €0 TOTOBHOCTH K BBIIOJHEHUIO MTPO(ECCHOHATBHBIX
3aj1ad.

3agaud rocyIapcTBEHHOW HMTOrOBOIl AaTTeCTAMM — YCTAHOBJICHHUE COOTBETCTBUS
COJIep’KaHus, YpPOBHS U KauecTBa IIOATOTOBKM BblMycKHUKAa TpeboBanusM @PI'OC BO;
MOTHUBAIMs BBITYCKHUKOB Ha JajbHENIIIEe MOBBIIIEHUE YPOBHS KOMIIETEHTHOCTH B M30paHHOM
cdepe npodeccuOHATBHON JEeSITeIbHOCTH Ha OCHOBE YIUIyOJEHHS U PACIIUPEHUS MOTYYEHHBIX
3HaHUH ¥ HaBBIKOB IIyT€M MPOJOJDKCHHS TI03HABATEIBHOM JESATEIBHOCTH B  cdepe
NPaKTUYECKOTO MPUMEHEHHs 3HAHUH 1 KOMIIETEHIIHH.

2. BrImycKHUK, OCBOMBIIHI MTporpamMMy OakaliaBpuara, JOJDKEH 00J1a1aTh CIeIyONMMA
OOIIEKYIbTYPHBIMU KOMITETCHLIUSAMHU:

- CIIOCOOHOCTBIO MCIIOJIB30BATH OCHOBBI (PMIIOCOPCKUX 3HAHUH U1 GOPMUPOBAHUS
MUpoBo33peHueckoit mosuiun (OK-1);

- CIIOCOOHOCTBIO ~ aHAJIM3UPOBAaTh  OCHOBHBIE  JTalbl M 3aKOHOMEPHOCTHU
HCTOPHYECKOT0 pa3BUTHUs 00mIecTBa 115 popMupoBanus rpaxaanckoit nouimu (OK-2);

- CMOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI 3KOHOMMYECKMX 3HAaHMHA B Ppa3IMUYHBIX
chepax xusHenesTenpHOcTH (OK-3);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI NPABOBBIX 3HAHHWH B PAa3MYHBIX cdepax
nesirenbaoctr (OK-4);

- CHOCOOHOCTHIO K KOMMYHUKAIIUM B YCTHON M MUCbMEHHON (popMax Ha pycCKOM M
UHOCTPAaHHOM  SI3bIKax JUIsl  pelleHus 3aJad  MEXJIMYHOCTHOIO M MEXKYJIbTYPHOTO
B3aumoeicteus (OK-5);

- CHOCOOHOCTBIO PabOTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATh COLIMAJIbHBIE,
ITHUYECKUE, KOH(PECCHOHAIBHBIC U KyabTypHbIe pasnuuus (OK-6);

137



- CIIOCOOHOCTBIO K caMoopranu3anuu u camoobpaszosanuto (OK-7);

- CIIOCOOHOCTBIO HCMOJIB30BAaTh METOABI M WHCTPYMEHTHI (DPM3NYECKON KYIbTYpHI
JUTsE 00eCTIeUCHUS TTOTHOIICHHOM COMaIbHOM 1 ipodeccnonatbHoi nestenbHocTH (OK-8);

- CHOCOOHOCTBIO HCIOJIb30BaTh IMPHUEMbI OKa3aHUs IEPBOM IMOMOIIM, METOJbI
3alMTHI B YCJIOBUSAX Upe3BbIYaiiHbIx cuTyaruii (OK-9).

BrImycKkHUK, OCBOMBIIMK Nporpammy OakanaBpHara, JOJDKEH 001anaTh CIEAYIOIIUMHU
obmenpodeccuoHaATbHBIMA KOMIIETCHITUSIMU

- CIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JMCIHILIMH B MpodeccuoHanbHoi nesrenpHoct (OI1K-1);

- TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHUSI O COBPEMEHHON (hM3MYecKol KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHUHM BEIIECTBa [yl IOHMUMAaHUS
OKpyXaroliero mupa u sienenuit npuposl (OI1K-2);

- TOTOBHOCTBIO UCIIOJIb30BATh 3HAHUSI O CTPOSHHH BEIIECTBA, MIPUPO/IE XUMUYECKOM
CBSI3U B Pa3IMYHBIX KJaccaX XMMUYECKUX COCTUHEHUH JJIsl MOHUMAaHHs CBOWCTB MaTEpUAIOB U
MEXaHHU3Ma XUMUYIECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyx)atoiiem mupe (OITK-3);

- BJIaJICHUEM MOHMMaHMsS CYIIHOCTM UM 3HaueHHs UWHPOpPMAalUUd B Ppa3BUTHH
COBPEMEHHOTr0 HH(OPMAIIMOHHOIO O0IIECTBA, OCO3HAHMSI OMTACHOCTU M YTPO3bl, BOSHUKAIOUINX B
9TOM TIpOIIECCe, CIOCOOHOCTHIO COONIOAATh OCHOBHBIE TpeOOBaHUS HH(MOPMAIIMOHHON
0€30IacCHOCTH, B TOM YHCIIC 3aIllUThI TocyapcTBeHHOM TaiiHbl (OI1K-4);

- BJIQJICHUEM OCHOBHBIMH METOJaMH, CIOCOOaMH U CPEICTBAMHU IIOJTYYCHUS,
XpaHeHHs, nepepadoTku WHPOpPMAINU, HABBIKAMH Pa0OTHl C KOMITBIOTEPOM KakK CpEICTBOM
ynpasienus uadopmarueii (OITK-5);

- BJIaJICHUEM OCHOBHBIMHM METOJAaMH 3allUThl IPOU3BOJCTBEHHOTO IMEPCOHANa U
HaceJICHHSI OT BO3MOKHBIX MOCJICACTBHI aBapHii, karacTpod, cruxuitibix oencrauii (OITK-6).

BbimyckHuk, — ocBoMBIIMM  mporpamMmy — OakamaBpuara,  JOJDKEH — oOJsagath
npoeCCHOHATBHBIMI  KOMIIETEHIIMSIMUA, COOTBETCTBYIOIIMMHU BHJaM NPOGECCHOHATBHON
NeSITEIbHOCTH, Ha KOTOPbIE OPUEHTUPOBAHA MporpaMma OakanaBpHara:

- CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBISITH TEXHOJOTHYECKUH IMpoIecc B
COOTBETCTBUHM C pPErJaMEHTOM M UCIOJb30BaTh TEXHUYECKHE CPEACTBA JUIS H3MEPEHUs
OCHOBHBIX [TapaMETPOB TEXHOJIOTHYECKOTO Mpoliecca, CBOMCTB chipbs u poaykuuu (ITK-1);

- TOTOBHOCTBIO MPUMEHSTh AHAIUTHUYECKUE W UHCICHHBIE METOMbl PEIICHHS
IIOCTAaBJICHHBIX 33]a4, MCIIOJIb30BaTh COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJIOTUHU, IPOBOUTh
00paboTKy HH(OPMAlUKM C HCHOJIb30BAHUEM NPUKIAIHBIX IPOrPAMMHBIX CPEICTB c]epsl
npodeCCHOHATIBLHOMN AESITeNbHOCTH, CIOIb30BATh CETEBbIE KOMITbIOTEPHbBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEW MpO(decCHOHAILHOW 00JaCTH, MAaKeThl MPUKIATHBIX MPOrpaMM s pacdera
TEXHOJIOTUYECKUX MmapaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO  MCIIOJIb30BaThb ~ HOPMATUBHBIE  JOKYMEHTbl II0  KayecTBy,
CTaHJApTH3AIMU U cepTU(DUKALUHN MTPOAYKTOB U M3/ETHHA, 3JI€MEHThl 5dKOHOMUYECKOT'O aHaIM3a
B nipakTruueckoii aestensHocTH (ITK-3);

- CIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHHUUECKUE pEIIeHUs MpHU pazpaboTke
TEXHOJIOTUYECKUX TPOLECCOB, BBIOMPATh TEXHUUYECKUE CPEACTBA M TEXHOJOTMU C Y4YETOM
9KOJIOrMYECKUX nocieacTBuii ux npumenenus ([1K-4);

- CIOCOOHOCTBIO UCIIO0JIb30BaTh npaBuia TEeXHUKHU Oe3omacHoCTH,
IPOM3BOJICTBEHHOM CaHUTApUH, MOKAPHOI O€30MMaCHOCTH U HOPMBI OXPaHbl TPy, U3MEPSTh U
OLICHUBATh MapaMeTpPhl IMPOU3BOJCTBEHHOTO MHKPOKJIMMATa, YPOBHSA 3albUICHHOCTH U
3ara3oBaHHOCTH, IIIyMa, U BUOpaIuu, ocBereHHoCcTH pabounx mect (ITK-5);

- CMOCOOHOCTBIO ~ HaJlaXKWBaTh, HACTpaWBaThb W  OCYIIECTBISATH  MPOBEPKY
obopynoBanus u nporpammHusbix cpeacts (ITK-6);
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- CIOCOOHOCTBIO ~ TIPOBEPSITh  TEXHUYECKOE  COCTOSIHME,  OpraHW30BbIBATH
NpOopHUIAKTUIECKAE OCMOTPHI M TEKYIIMH PEMOHT 00OpYIOBaHHMS, TOTOBUTH O00OPYAOBaHHE K
PEMOHTY M IPHHUMAThL 000pynoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOGHHMIO M JKCIUTyaTallid BHOBb BBOJMMOTO OOOPYIOBaHHS
(IIK-8);

- CIIOCOOHOCTBIO  QHAIM3HPOBATh TEXHUYECKYIO JIOKYMEHTAallMI0, MOJI0MpaTh
00bopya0BaHue, TOTOBHUTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopyaoBanus (ITK-9);

- CIIOCOOHOCTBIO MPOBOJUTH AHAIN3 CHIPhS, MATEPUAIOB U TOTOBOM MPOAYKIIUH,
OCYLIECTBIISITH OLICHKY pe3ynbTaroB aHanu3a ([1K-10);

- CIIOCOOHOCTBIO BBISBIISITH W YCTPAHSATh OTKIOHEHHS OT PEKUMOB PAaOOTHI
TEXHOJOTUYECKOT0 000PYI0BaHHS U MapaMeTpoB TexHosormdeckoro mpouecca (ITK-11);

- CIOCOOHOCTBIO TUTAHUPOBATh H  TPOBOAWTH (U3UYECKHE W XUMHUYECKHUE
9KCIEPUMEHTBHI, TIPOBOJUTH 00paOOTKy MX Pe3yJbTaTOB U OIEHUBATH ITOTPEITHOCTH, BHIIBUTAThH
TUMOTE3bl U yCTAHABIMBATh TPAHUIIBI UX MPUMEHEHHS, TPUMEHSATh METOAbl MaTeMaTHYECKOTO
aHaJM3a U MOJICIMPOBAHUS, TEOPETHIECKOTO U IKCIIepuMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO TPOBOJUTH CTAHJAPTHBIE U CEPTU(DUKAIMOHHBIC HWCIBITAHUS
MaTepHaIoB, U3ACIUI U TeXHOJorHYecKux mpoieccos (I1K-17);

- TOTOBHOCTBIO ~ HCIIONIb30BaTh 3HAHWE CBOWCTB XMUMHYECKHX  DJIEMEHTOB,
COCIMHEHUI W MaTepualioB Ha MX OCHOBE [UIA peImeHus 3agad  NpogecCHOHATHHON
nesrenpaocTr (ITK-18);

- TOTOBHOCTBIO UCTIOJIH30BATh 3HAHHUS OCHOBHBIX (DU3MUYECKUX TEOPUH ISl peILICHHS
BO3HHKAIOIMNX (U3NIECKUX 3371a4, CAMOCTOSATEILHOTO TPHOOpeTeHHs (PU3UIECKUX 3HAHUH, IS
MOHMMAaHHUS TPUHLUIIOB pabOThl MPHUOOPOB M YCTPOMCTB, B TOM YHCIIE€ BBIXOMSAIINX 32 MPEIEIIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19);

- TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYI0 HH(OpPMAIMIO, OTEYECTBEHHBIN U
3apyOesKHBIN OMBIT 10 Tematuke ucciaenoBanus (ITK-20).

3aBepIiaroniuM dTanoM oO0y4deHus 1o HampapiieHuIo moarotoBku 18.03.01 Xumuueckas
TEeXHOJOrus, Mpodmno «XUMHUYECKass TEXHOJOTHS MaTepuajoB M MPUOOPOB AIIEKTPOHHOMN
TEXHUKU W HAHOMICKTPOHHMKHW)» SIBIISCTCS 3all[UTa BBIMYCKHOW KBaTHU(PUKAIMOHHONH DPAaOOTHI
Oakamaspa.

B pesynbrare npoxoxaeHUs TOCYAapCTBEHHOM HMTOrOBOM aTTecTallu (BBIMOJIHEHUS
BBITTYCKHOUM KBTU(PUKAIIMOHHON paOOThI) CTYIEHT JOJIKEH:

3HATh:

— TIOpSIOK OpTaHW3allNH, TJIAHUPOBAHUS W TPOBEICHUS HAYYHO-HCCIIEAOBATEIECKUX
paboT ¢ MCIIOIb30BaHIEM TOCIETHIX HAYTHO-TEXHHYECKHX JTOCTIKCHUN B TaHHON 00JIacTH;

—  (pu3uKO-XUMHUYECKHE OCHOBBI CHHTE3a MAaTEPHAJIOB JIEKTPOHUKH, HAHOIJICKTPOHUKU
U GOTOHUKH, IPUMEHSAThH 3TU 3HAHUS Ha TPAKTHUKE;

— OCHOBHBIE TpeOOBaHUS K MPEACTABICHUIO PE3Y/IbTATOB MPOBEJCHHOTO MCCIIEIOBAHNUS
B BUJIE HAYYHOTO OTYETA, CTAThH WIIU JIOKIA/a;

yMeThb:

— CaMOCTOSITENILHO BBISIBIISITh MEPCIEKTUBHBIC HAMPABICHUS HAYYHBIX HCCIEIOBaHUMH,
000CHOBBIBAaTh AaKTYyaJbHOCTh, TEOPETUYECKYID M MPAKTUYECKYI0 3HAYUMOCTH MPOOIIEMBI,
NPOBOJIUTHh  OKCIIEPUMEHTAJbHBIE HWCCIENOBAaHMSA, aHAIM3UPOBATh M  HHTEPIPETHPOBATH
MOJTy4YeHHBIC PE3yIbTaThI;

— OCYUIECTBJISTH MOUCK, 00pabOTKy M aHAJM3 HAYYHO-TEXHHUYECKOW MH(OpMAIUH IO
TEM€ BBITIOJIHAEMOW PabOThI, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHBIX MPUOOpaxX, OPraHU30BBIBATH MPOBEACHNUE SKCIIEPUMEHTOB
U UCTIBITAaHUH, TPOBOAUTH UX 00pabOTKY M aHATTU3UPOBATH PE3YIbTATHI;

BJIAJeTh:
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— METOAOJOTHEH M METOAMKOM IPOBEIACHUS HAYYHBIX HCCIEAOBAaHUM; HAaBBIKAMU
CaMOCTOSITENIbHOW HAYYHOH M UCCIIEI0BATEIBCKONW PabOTHI;

— HaBbIKaMM palOThl B KOJUIEKTHMBE, IJIAHUPOBATH M OPraHU30BBIBATH KOJUIEKTHUBHBIE
Hay4yHbIE HCCIIECIOBaHUs; OBJIAJCBAaTh COBPEMEHHBIMH METOJAMU HCCIIECIOBAaHUS U aHaJIN3a
MIOCTaBJICHHBIX MTPOOIIEM;

— CIIOCOOHOCTBIO pEUIaTh IIOCTABJICHHBIE 3a7ay, UCIONb3Yysd YMEHHMS M HaBBIKM B
OpraHu3alK HayYHO-HCCIIEI0BATENBCKUX M TEXHOJOTHUECKUX padoT.

3. KpaTkoe cogep;kaHue rocyiapcTBeHHON HTOrOBOM aTTeCTALUHN

['ocynapcTBeHHass UTOroBas arrecraiusi oOydarommxcs B (OpMe 3aluThl BBITYCKHON
KBAJTM(PHUKAIIMOHHON pabOThl TMPOBOAUTCS TOCYJAPCTBEHHOM 5K3aMEHAIMOHHOW KOMHCCHEH
(I'9K).

3ammTa BHITYCKHOM KBaTU(UKAIIMOHHON paOOoThI SIBISETCS 00s3aTeIbHON MpOoLEeaypoi
UTOTOBOM  rOCYlapCTBEHHOW aTTeCTallMM CTYJIEHTOB BBICIIMX Y4eOHBIX 3aBEJCHUH,
3aBEpILAIOIIMX OOyYeHHE [0 HAMpaBJICHUIO IOATOTOBKM OakanaBpuara. OHa TNPOBOAUTCS
nyOIuYHO Ha OTKpBITOM 3acemanuu DK cormacHo yTBEpXKACHHOMY JeKaHATOM Tpaduky, Ha
KOTOPOM MOTYT IIPUCYTCTBOBAaTh BCE JKEJIAIOIINE.

Martepuaisl, IpeAcTaBIsieMble K 3alIUTE:

BBIITYCKHasl KBATM(UKAMOHHAs paboTa (MOsSICHUTENbHAs 3aIIUCKa);

3amanue Ha BeimonHeHue BKP;

oT3bIB pykoBoauTens BKP;

peuensus Ha BKP;

npe3eHTanus (pa3IaTouHbli MaTepuan), HOAIMCaHHas pyKOBOIUTEIEM;

JTOKJIa.

B 3amaun I'OK BXOJST BBISIBJICHHE MOATOTOBIICHHOCTH CTYACHTA K MPOQECCHOHAIBHON
NEeSITEIPHOCTH W TPHHATHE PEHICHHS O BO3MOXXHOCTH TIPUCBOCHUS €My KBanu(uKanuu
«OakamaBpy.

Pemenne 0 mpUCYXIEHUHM BBITYCKHUKY KBaJTM(UKAMH «OakalaBp» MPUHUMAETCS Ha
3aceganuu ['OK mpocTeiM OOJBIIMHCTBOM MPU OTKPBITOM I'OJOCOBAHHUU WIEHOB KOMHUCCHM Ha
OCHOBAaHMM PE3YJbTAaTOB MTOIOBBIX MCHBITAaHUN. Pe3ynpTaThl ONpeenstoTcsl OLIEHKaMU
COTJIMYHO», «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBLHOY.

OOyuaromuiicss UMeeT MpaBO IOJAATh B aNCIUIIIMOHHYI0 KOMHCCHIO aIeJUISIHUI0 O
HapYIICHUH, 110 €r0 MHEHUIO, YCTAHOBICHHOW MIPOLEAYPBI 3aLIUThI

4. O0beM rocy1apcTBeHHOI UTOTOBOM aTTeCTAIUMI

lNocynapcTBeHHast uToroBasi aTTecTalus IPOXOJIUT B 8 ceMecTpe Ha Oa3e 3HaHUA,
IIOJIyUYEHHBIX CTyJIEHTaMH 0IpHU H3ydyeHUM aucuuiuimH HanpasiaeHus 18.03.01 Xumuueckas
TeXHOJOrus mnpoduns «XUMHUECKass TEXHOJOTHsSl TYrolJaBKMX HEMETaUIMYECKUX U
CUJIMKATHBIX MaTE€PUAIIOBY.

KonTponp 3HaHuii  0OydaroIIMXCsi, IOJYYEHHbIX HPU  OCBOCHHU OCHOBHOM
o0Opa3oBaTeNbHOW  MpOrpamMMbl,  OCYyHIeCTBIsieTcs B (OpMe  3allUThl  BBITYCKHOH
KBaJIM(UKAIIMOHHOM pabOThl M MPUCBOCHUSI KBATHU(PHUKAIIUU «OaKanaBpy.

Bcero
Bunel yue6HoI paboThl B 3au. B akan. B actpon.
en. yacax yacax
O0mas TpyA0eMKOCTb JMCHUIIJIMHBI 110
o L AHER 6 216 162

Y4eOHOMY ILUIaHY
CamocrositesbHas padora (CP): 6 216 162
Brmonnenue, nanucanue u opopmienne BKP 5 216 216

Bua konrpoJs: 3amura BKP + +
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4.8 ®akyJbTATHBBI

AHHOTaus padoyeil MporpaMmMbl JMCHHUIIJIMHBI
«IlepeBoa HayYHO-TexHH4YeCcKOH JuTepaTypb» (PT.1)

1. Heap aMCHMIJMHBI — TpHOOpeTeHUE OOydYaroUUMUCS OOIIeH, KOMMYHUKATUBHOU H
npoecCHOHANbHOM KOMIIETEHIUMI, YPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax S3bIKOBOM
HOJATOTOBKM MO3BOJISIET BBINOJHATH pa3iMyHbIE BHJIBI MPOPECCHOHAIBHO OPUEHTUPOBAHHOIO
MepeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU JESATEIbHOCTH.

2. B pe3yabTare M3ydyeHusl AUCUUIUIMHBI 00y4yallmiicd Mo mporpamMme GakajiaBpuaTa
JJIs1 HanpaBJieHHi noAroroBky 6axkagaspos 18.03.01 «XuMuuyeckast TEXHOJIOTHS» 10JIZKEH:
Obnadoams cnenyromumMu o0mekynsTypHbiMU (OK) KoMneTeHIusIMu:

- CIOCOOHOCTh K KOMMYHHUKAIIMK B YCTHOM M MUCBMEHHOW (popMax Ha PyCCKOM U MHOCTPAHHOM
SI3BIKAX JUIS PEIICHUS 33/]1a4 MEXIMYHOCTHOTO M MEXKYJIbTypHOTO B3aumoieiictus (OK-5).
3namo:

- OCHOBHBIE CITOCOOBI TOCTUKEHHUS SKBUBAJIEHTHOCTH B TIEPEBO/IE;

- OCHOBHBIE ITPUEMBI [IEPEBO/IA;

SI3BIKOBYIO HOPMY U OCHOBHBIE ()YHKIIMH S3bIKa KaK CUCTEMBI,

- JIOCTaTOYHOE JJIsl BHIIIOJIHEHUS [1EPEBOJIa KOJIMYECTBO JIGKCUYECKUX €AMHHULL, (PPa3eosIoru3mMoB,
B TOM YHCJIE€ COLIMAIBHBIX TEPMUHOB M JIMHIBOCTPAHOBETUECKUX PEAIUi;

ymemn:

- IPUMEHSATh OCHOBHBIE IIPUEMBI IEPEBO/IA;

- OCYILLIECTBJIATH MUCbMEHHBIN MepeBol ¢ COOIIOEHUEM HOPM JIEKCUYECKON 3KBUBAJIEHTHOCTH,
COOIOZICHHEM IPaMMaTHYECKHX, CAHTAKCUUYECKUX M CTUIIMCTUYECKUX HOPM;

- 0(pOPMIISITH TEKCT MEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYILECTBIIATH MEPEBOJ] C COOJIIOIEHNEM HOPM JIEKCHUECKOI SKBUBAJIEHTHOCTH, COOIOICHHEM
IrpaMMaTH4YECKUX, CHHTaKCUYECKUX M CTUJIMCTUUECKUX HOPM TEKCTa MEPEBOJIA U TEMITOPAIbHBIX
XapaKTEPUCTUK UCXOIHOIO TEKCTA;

enademn.:

- METOJMKOU MpeArepeBoYECKOro aHaau3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCIPHSITHIO
MCXOJJHOTI'O BBICKA3bIBAHUS;

- METOJMKOW TOJATOTOBKM K BBHINOJHEHHIO TIEpeBOja, BKIOYas TMOUCK HH(OpManuu B
CIIPaBOYHOM, CIIELUATIbHOM JINTEpAType U KOMIIBIOTEPHBIX CETSIX;

- OCHOBaMU CHUCTEMBI COKPAILIEHHO! NIEPEBOAYECKON 3alIMCH IIPU BBIITOJIHEHUH MEPEBOIA;

- OCHOBHOM MHOSI3bIYHON TEPMHUHOJIOTHEN CIIELIMAIBHOCTH,

- OCHOBaMHU pe(eprupoBaHMsl U aHHOTHPOBAHUS JIUTEPATYPhI MO CIIEHUATBHOCTH.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Beenenwue. Ilpeamer u posib nepeBosia B COBpEMEHHOM 00IecTBe. PazinnyuHble BUIBI IEPEBOA.
3aauM ¥ MECTO Kypca B IIOATOTOBKe 0akajgaBpa TEXHUKH U TEXHOJIOTHH.

Monyns 1:

1.1. CpaBHeHHe TIOpSAKA CIIOB B aHTIMHCKOM M PYCCKOM MpeyioxeHusx. [lepeBoa mpocToro
IIOBECTBOBATEJIBHOTO MPEIOKEHUS HACTOSIIET0, OYAYIIEro U MPOLIEIIIEro BpeMEHH.
OcoOeHHOCTH TepeBO/ia BOMPOCHUTEIbHBIX W OTPULIATEIbHBIX MPEAJIOKEHUN B PA3IUYHBIX
BPEMEHAX.

1.2 TlepeBoxn mpemiokenuii Bo BpemeHax Indefinite, Continuous. UteHne u mepeBoj Mo Teme
"Xumus".

Monyns 2.

2.1. IlepeBox npeanokenuii Bo Bpemenax rpymm Perfect, Perfect
Continuous (yTBepIuTebHbIC, BONPOCUTEIbHBIE W OTpHUIaTeNbHble (Gopmbl). OcobeHHOCTH
ynoTpeOIeHHs] BCIIOMOTaTENbHbBIX [JIaroJoB.

2.2 IlepeBoa cTpasnarenbHOro 3ajgora. TpyaHble Cilydau NepeBojia CTpaaaTeabHOro 3a0ra.
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Urenne u mepeBoa TekcroB mo Teme "Hayka u HayuHble mMeToabl". AKTUBU3ALUS JIEKCUKU
IIPOYUTAHHBIX TEKCTOB.

2.3. IlepeBo MPUAATOYHBIX MTPEIIOKEHUH.

[TpunaTouHblie moaIeKaIue.

[IpunaTouHble CKa3yeMsble.

[TpuaTouHbIe ONPENCIIUTEIbHBIE.

[IpunaTounsie 00CTOATENBCTBEHHBIE, TPUIATOYHBIE JONIOTHUTEIBHEIE.

2.4. Tunsl yCIOBHBIX MPEIOKEHUM, TTpaBUiIa 1 OCOOCHHOCTH UX TIEPEBO/IA.

[IpakTuka nepeBoja Ha npuMepax TekcToB o Xumuu, [[.H. Menoeneege, Hayke u mexHono2uu.
2.5. TlepeBoj MpeIOKEHAN C y4eTOM IpaBHJIa COTIacoBaHMs BpeMeH. [IpsiMas M KocBeHHas
peub.

2.6. PaznnuHble BapUaHTHI IEPEBOIA CYILIECTBUTEIBHOTO B IIPEIJIOKEHHH.

2.7. MopanbHbI€ I1aroiibl 1 0COOCHHOCTH MX TIEPEBO/IA.

Pa3BuTHne HaBBIKOB IepeBoia 1o Teme "Hayka 3aBTpamiHero aas".

2.8. CnenmansHas TepMuHosiorus mo teme "Jlaboparopus".

2.9. Coxpamenusi. OcoOEHHOCTH HX TepeBojaa. Pa3BuTHE HABBHIKOB TEpPEBOJA Ha MPUMEPE
TeKCcTOB 1o Teme "JlabopaTopusi, u3MepeHus: B XUuMuu'".

Monyns 3.

3.1. Henuunsle ¢popMbI Tarosa.

Nudpunntus (Heonpeaenennas ¢popma riarona). Poias nHOUHUTHBA B IPESIOKEHHH U BApUAHTHI
IIepeBO/Ia HAa PyCCKUM A3bIK. [Ipryactus u repyHaui.

3.2. UnpuHUTHBHBIE 0OOPOTHI.

OO6opoT fonosiHeHre ¢ UHPUHUTUBOM. BapuaHTsl niepeBojia Ha pycckuit s3bIK. TepMuHOIOTUS
1o teme "CoBpeMeHHbIE TEXHOIOTHH".

3.3. O6opot noyiexariee ¢ *HPUHUTUBOM. Pa3nuHble BApHAHTHI IEPEBO/A.

Tepmunosiorus o reMe "XuMuyeckasi TEXHOJIOTUA'".

3.4. IlepeBo MpUYACTHBIX 0OOPOTOB.

AbcomoTHbI puyacTHEI OOOPOT U BapuaHTHI IIEPEBOA.

Pa3BuTue HaBBIKOB nepeBoja no teMe "Xumudeckas TEXHOIOTHUs".

4. O0beM IMCUMILIMHBI M BUABI YU4eOHO0# padoThl

Bun yuebnoit paboThl B 3aueTHBIX B akanewm.

eAMHHIIAX gacax
O01asi TPYA0€MKOCTh IMCHUILUIMHBI 0 Y4eOHOMY IJIAHY 4 144
AyAUTOpPHBIE 3aHATHS 1,8 64

Jlekuuu - -

IIpakTHyeckue 3aHATHS 1,8 64
CamocrosTenbHas paboTa: 2,2 80

Byt ©TOrOBOTO KOHTPOJIS: 3a9€T/IK3aMEH 3a4er

AHHOTANUA Yy4eOHOH MPOrpaMMbl 1M CHUIJIMHBI
«paxaanckasi 3alIUTa B Ype3BbIYaiiHbIX cuTyanusax» (PT/.2)

VYyeOHast TUCIUIIIIMHA YATACTCS B paMKax (akyJabTaTuBa B 1 ceMecTpe M 3aKaHYMBACTCS
3aYETOM.

1. Heap AMCUMIUIMHBI - TOJATOTOBUTH CTYIEHTa K OCMBICIEHHBIM IPAKTHYECKUM
NEHCTBUSAM 1O 00ECNevYeHHI0 CBOEH O0e30MacHOCTH M 3allUThl B YCIOBHSIX BO3HHUKHOBECHHS
YPE3BBIYANHON CUTYyallMH PUPOJHOTO, TEXHOTEHHOTI'O U BOEHHOTO XapaKTepa.

3ajaua M3y4eHUs CBOJIUTCA K (OPMHUPOBAHMIO YMEHUW W HABBIKOB, MO3BOJISIONIMX HA
OCHOBE M3YYCHHS OIMACHBIX U MOPAXAOMHKX (HPaKTOPOB UPE3BBIYANHBIX CUTYAIIUH TPHUPOJIHOTO,
TEXHOT€HHOI'O M BOEHHOI'O XapakTepa, APYruX ONAcCHOCTEM yMeNl0 pellaTb BOIPOCHI CBOEH
0€30MaCHOCTH C UCTOIB30BAHUEM CPEJICTB CUCTEMBI TPAXKTAHCKOMN 3alIUTHI.
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2. B pe3yabTare 0CBOEHUSI JUCHMILINHBI CTYACHT /10JI7KEH:

3Hamb:

- XapaKTepUCTUKU TPHUPOTHBIX OENCTBH, TEXHOTEHHBIX aBapuii M  KaracTpod Ha
pazuanoHHO, XUMUYECKU U OMOJIOTMYECKU OMACHBIX 00BEKTax, Hopakarolue GakTopsl APyrux
OIMaCHOCTEI;

- OCHOBBI BO3JEHCTBHSA ONAcHBIX (PAKTOPOB YPE3BBIUAMHBIX CHUTyallUd Ha 4eJIOBEKa MU
IPUPOJIHYIO CPEAY, JOIYCTUMBIE NIPEAEIbHbBIE KPUTEPUN HETATHBHOTO BO3AECHCTBHUS;

- Mepbl 0€30I1acHOTO TOBENCHMsI TpU TpeObIBaHMM B palioHaX (30HAX)  IMOXapoB,
PaZlnOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTUYECKOTO 3arpsI3HEHHUS;

- CcHocoObl M CpelIcTBa 3allUThl YeJIOBEeKa OT BO3JEHCTBUS MOpakarooluX (HaKToOpoB
Ype3BbIYAlHbBIX CUTYallUH IPUPOJHOTO, TEXHOINEHHOI'O U BOGHHOT'O XapaKkTepa.

ymemy:

- HCIOJIb30BAaTh  CPEACTBA 3alllUThl OPraHOB [bIXaHUS M KOXKH, MEIULMHCKHE I
CaMOo3allliThl ¥ OKA3aHUS MOMOIUIH IPYTUM JIFOJISIM;

- TIPUMEHSATH NIEPBUYHBIE CPEJCTBA MOXKAPOTYLIEHUs AJIS JIOKAIM3AallMM M TYLIEHMs I0Kapa,
BO3HUKILETO B ayJUTOpHUH (JabopaTtopun);

- OKa3bIBaTh ce0e M JAPYrMM IOCTPaJaBIIMM MEIUIIMHCKYIO IOMOIIb C HCIOJIb30BAHUEM
TaOEJIbHBIX U MOJPYYHbBIX MEIUILIMHCKUX CPEJICTB.

enadems.

- puéMamMu MPOBEACHMSI YaCTUUYHON CaHUTApHOW 0OpabOTKU MPH BBIXOJIE U3 pailoHa (30HBI)
PaIMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHUECKOT0 3arpsi3HEHNUS (3apakeHus);

-- ClI0CO0aMHU U TEXHOJIOTUSMH 3allUThl B YPE3BbIYANHBIX CUTYALIUSIX.

3. KpaTkoe coaep:xanue QJUCHUILIAHBI.

1. Omacnoctu mpupoaHoro xapakrtepa. CTuxuiiHble O€ICTBHSA, SBICHHUS HPUPOIBI
pa3pyLIMTEIbHON CHUIIBI - 3E€MIIETPSACEHUS, HABOJIHEHUS, CEJIEBBIC IIOTOKH, OIOJI3HU, CHEXKHBIC
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCyXH, yparaHsl, OypH, MOKaphl.

2. OnacHOCTM TEXHOTE€HHOI'O XapakTepa. ABapuu M KaTacTpodbl Ha pPagUallMOHHO
OMacHOM OOBEKTe, XHUMHUYECKH OMacHOM OOBEKTe, OMOJIOTMYECKH OIAacCHOM OOBEKTe; Ha
TpaHcnopTe  (KEJIEe3HOAOPOXKHOM,  aBTOMOOMJIBHOM,  pPEYHOM,  ABHAIlMOHHOM);  Ha
THJIPOCOOPYKEHHSIX; HA KOMMYHAJIBHBIX CUCTEMAaX JKU3HE00ECTICYeHHUS.

3. OnacHOCTH BOEHHOTO xapaktepa. [IprmeHeHwe Opyx Hus MacCOBOr0 MOPAKECHUS
(sIIepHOT0, XMMHUYECKOro, OHMOJOrMYECKOro), OOBIYHBIX CPEICTB C  3a)KHUraTeJbHBIM
HAIlOJIHEHUEM, HOBBIX BHJIOB OpPYXHs. 30HBI 3apaXKEHUS OT CPEACTB IOPAXKCHHUS U UX
BO3/ICIICTBUE HAa HACEJIEHUE U OKPYKAIOLLYIO IPUPOIHYIO CPENLY.

4. TloxapHas 0€30MaCHOCTb — COCTOSHUE 3alllMIIEHHOCTH HAaCEJIeHUs, HUMYIIECTBa,
olmiecTBa M rocyaapcTBa OT mokapoB. IloxkapHass omacHOCTh (IPUYMHBI BO3HUKHOBEHUS
IIOKapOB B 3[aHMSAX, JIECHbIE Noxaphl). Jlokanuzauust u TymeHue noxkapos. Ilpocreiimue
TeXHUYECKHE cpeacTBa noxkaporymenus (oruerymmrenu OII -8, OVY-2) u nmpaBuia nojib30BaHUs
UMH.

5. KoMIutekc MeponpusiTUil rpaXJaHCKOM 3aIIUThl HACEJICHMUS.

Omnosemenne W uHGOpMUpOBaHME HaceleHHs 00 omacHOCTU. [IpuHsATHE HaceneHUueM
curHaigoB onoBemeHus («Buumanue Bcem!», «Boznymnas TpeBora», «PanmanuonHas
OMaCHOCTbY, «XuUMHUUecKas TpeBora», «OT0O0H OMacHOCTW») M MOPSAOK JCHCTBUS IO HHUM.
OBakyalus HaceleHMs] M3 30HbI onacHocTU. CrnocoObl 3BakyallMM OKCTPEHHAsl 3BaKyalus
CTYJEHTOB U3 ayIUTOPUU IIPU BOSHUKHOBEHUH I10OKapA.

CpencrtBa uHAUBUYyAIbHOU 3amuThl opranoB aeixanus (['11-7, I'TI-7B, TTI-9, P-2, V-
2K, PITA-1, PIII'-67M, PVY-60M, «®enuxcy», I'/I3K, AT, AI1I-3, [13Y-K, UI1-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeAUITMHCKHIE CPEACTBA 3ALIUTHI .

CpencrtBa KOJUIEKTMBHOM 3allMThl HaceleHWs. HasHaueHuwe, 3alMTHBIE CBOMCTBA
yoexum.  IlporuBopaauanmonnsie ykpbitus (IIPY, mnoazemHble mnemiexoaHble Mepexoibl,
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3aryy0JeHHbIE CTAHIMM METPOIIOJINTEHA), IPOCTEHIINE YKPBITHS (TpaHLIEH, OKOIIbI,
nepekpoIThie menn). [IpaBuna 3ausaTus yoexuia.

6. Oxa3zaHue nepBOMl MEAMIMHCKONW MOMOIIM NpPU OXKOrax, paHEHUSX, 3apaKeHUSX.
[TpoBenenne yacTUYHON CaHUTAPHON 0OpPaOOTKM KOXKHBIX MOKPOBOB YENOBEKA MPH BBIXOJE U3
30H paJIMOAKTHBHOTO, XMMHYECKOTO W OWOJOTHYECKOTO 3apakeHHs (3arpsi3HEHHs), M3 30H
MOKapoB.

7. JIukBUIanUs NOCIEACTBUN Ype3BbIYaHON cUTyauuu. PanuanvoHHas U XUMU4ecKas
pa3BeqKka odara MOpakeHHs (3apakeHus). ABapuilHO-crmiacaTelbHble padoThl. CrenuanbHas
00paboTKka TEXHHUKH, MECTHOCTH, OOBEKTOB ([€3aKTHBAIW, Jeras3amus, Ie3uH(EeKIus,
JIe3UHCEKLUS

8. DKcTpeHHas »5BaKyaluss M3 ayIuTopuH (1abopaTopuu) B YCIOBHSX MOXKapa,
paAMalMOHHOTO, XUMUYECKOT0, OMOJIOTUYECKOTO 3arpsi3HEHUS] TEPPUTOPUHU C HCIIOJIB30BAHUEM
npocteimx cpeacts 3amuThl («Denukey, 13K, nporusorasa I'T1-7 ¢ JII1I-3).

4. O0beM y4eOHOI TUCUHMIIIIHHBI

Buz yue6HO# paboThI B 3auernsix equaunax | B akagewm. wacax
OO011asi TPY10€eMKOCTb TUCUMILINHBI 1 36
AyAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexun 0,44 16
CamocrosiTesibHas padoTa 0,56 20
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 20
Bua uToroBoro KOHTpoJIsi: 3a4eT - -
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