4.4. AHHOTa UM PadoYMX MPOrpaMM U CHUIINH

4.4.1. IucuMiuinHbl 003aTEeIbHOM YacTH (0a30Basi 4acTh)

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIINHBI
«Hnoctpannblii s3b1k» (b1.6.1)
1. Heab IMCHUIVIMHBI — MPUOOpEeTeHHE 00yJatoMUMUCs 00IIeH, KOMMYHUKATHBHOU U
npodecCHOHANBbHOM KOMIIETEHLIUH, YPOBEHb KOTOPBIX Ha OTIENbHBIX JTamax A3bIKOBON
MOArOTOBKM  IIO3BOJISIET  HCIOJIb30BAaTh ~ MHOCTPAHHBIM  SA3BIK  INPAKTUYECKHM KAk B
npodeccuoHanbHOM (MPOU3BOJACTBEHHON U HAy4yHOW) [eATENbHOCTH, TaK M i Ienei
camMo00pazoBaHusI.
2. B pesyabrare wu3y4YeHUS JTUCHUIJIMHBI O0ydYaloluiicas 1O TMporpamMmme
0akajaBpuara JJisl HanpaBJieHUil noaroropku 6axkaaaspos 18.03.01 «Xumunueckasn
TeXHOJIOTUSD) 10JIKEeH
Obnaoams cnenyromumu oomekyapTypHbiMU (OK) komMneTeHuusiMu:
- CHOCOOHOCTh K KOMMYHHUKAIIMH B YCTHOM M MHUCbMEHHOM popMax Ha pyCCKOM U HHOCTPAHHOM
SI3BIKAX JUIS PEICHHs 33124 MEKIMYHOCTHOTO M MEKKYIbTYpHOTrO B3anmoeiictus (OK-5).
3namo:
- OCHOBHBIE CIIOCOOBI COYETAEMOCTH JICKCHUECKHMX EAWHUI] W OCHOBHBIE
CJIIOBOOOPA30BaTEIbHBIE MOIETIH;
- pYCCKHE SKBUBAJIECHTHI OCHOBHBIX CJIOB U BBIPAKEHUI peUM B MPOLIECCE MEKINYHOCTHOIO U
MEXKYJIbTYPHOTO B3aUMO/ICUCTBUS;
- OCHOBHBIE IIPUEMBI U METOJIbl peepUPOBAHUS U AHHOTUPOBAHMUSI IUTEPATYPHI;
- MaCCUBHYIO M aKTHUBHYIO JIEKCUKY, B TOM YHCJIe OOIIEHAYUHYIO U CIICIUATbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO /1711 pabOThI HaJl TUIIOBBIMU TEKCTaMH;
- IpUeMbl pabOThl C OPUTHHATILHON JINTEPATYPO Ha MHOCTPAHHOM SI3bIKE.

Ymemo:
- paboTaTh ¢ OPUTMHAIBHOW JIUTEPATYpOil HA HHOCTPAHHOM SI3bIKE;
- paboTaTh CO CIIOBapeM;
- BECTHU IIEPENUCKY Ha U3y4aEMOM SI3BIKE C LEJIBI0 MEKIMYHOCTHOIO U MEKKYJIBTYPHOIO
B3aUMOJCHCTBUS;
- BECTM pEYEBYIO JEATEIbHOCTh MPUMEHUTEIbHO K cdepe ObITOBON H
poeCCHOHAIbHON KOMMYHUKAITUH.
Braoems:
- MHOCTPaHHBIM SI3bIKOM Ha YPOBHE MEKIMYHOCTHOTO U MEXKYJIbTYPHOTO OOIIEHUS, HABBIKAMU
U YMEHHUSMHU PEUYEBOH JIeATEIILHOCTH IPUMEHUTENBHO K c(epe OBITOBOM 1 mpodeccnOHaTbHON
KOMMYHHKAIMH, OCHOBaMHU MyOJIUYHOM peuu;
- OCHOBaMHU peeprupOoBaHMs U aHHOTHPOBAHUS JIUTEPATYPhl HA U3y4a€MOM UHOCTPAHHOM SI3BIKE.
3. KpaTkoe conepxanue Q1M CUMILIHHbBI:
Beenenue. Ilpenmer u ponb MHOCTpaHHOrO s3blka. KpaTkue wucropuyeckue cBeieHUs 00
U3y4aeMOoM s3bIKe. 3aJ]aui ¥ MECTO Kypca B MOJIrOTOBKe OaKalaBpa TEXHUKU U TEXHOJIOTUH.

Monyns 1. l.I'paMmaTuyeckue TpyAHOCTH U3y4aeMOro s3bIKa:
1.1 JInuynble, npuUTSXKATENbHBIE U IPOYHE MECTOUMEHUS.
CrpsikeHne 11aroyia-cBs3Ku.

M3MeHeHune riaroia-cBA3KM B ¢opmax HacTosuiero BpeMeHH. OOpa3oBaHUE pPa3IMYHBIX
BHUJIOBPEMEHHBIX ()OPM € TIOMOIIBIO TIaroyia-cBsi3ku. OOpa3zoBaHue u ymnotpeOieHue (opm
NacCUBHOrO 3ayora. l3MeHeHMe TIJlaroia-cBs3KM B DPA3IUYHBIX (opMax MPOUICAIIEr0 U
Oyayiero BpeMeHu. [ maron-cBsi3ka B OTpUIATENIbHBIX MPEIOKEHHUIX.

1.2 Ilopsaok cnoB B npennokeHuu. [IpsMoil MopsiioK CIOB yTBEPAUTEIBLHOIO MPEAIOKEHUS B
pa3IMyYHBIX BUAOBpEeMEHHBIX (opmax. HM3mMeHeHHe TOpsAIKa CIOB B BOMPOCUTEIBHBIX
npeiokeHusX. [IopsIoK CIIOB U MOCTPOEHUE OTPHUIATENbHBIX NMpeniokeHni. DMparuueckue
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KOHCTPYKLIUH.
Mopyns 2. |l.UTeHue TeMaTH4eCKUX TEKCTOB:
2.1. BBexgenue B cnenMalbHOCTE
2.2 1.1. Mennenees
2.3. PXTY um. .. MenaeneeBa
[TonsiTue 0 BUIax YTEHUs HA MpuUMepax TeKcToB o Xumuu, /.M. Menoeneese, PXTY um, /1.
Menoeneesa.
AKTHBHU3a1Us JIEKCUKHU IPOYNUTAHHBIX TEKCTOB.
Mopyns 3. lll. [IpakTrika yCTHOW pevH 1O TEMaM:
3.1. «"'oBOpuM 0 cebey,
3.2. «B ropoae»,
3.3. «PailoH, T1€e 51 KUBY».
MoHosnoruueckas pedb Mo TemMe «o cede.
Monyib 4. |.I'pammaTuueckye TpyAHOCTH U3y4aeMoro s3bIKa:
4.1. Uapunutus. ®opmbl nHGuHUTHBA. [IponomkeHHbIN U epPeKTHINA HHOUHUTUB. OYHKIUN
uHOUHUTHBA B npeiokeHnu. OOpa3oBanue U ynorpeOieHne WHPUHUTUBHBIX 00OPOTOB THIIA
«CJIOXKHOE MOJUIEeXkAIlee» U «CI0KHOE JONOJIHEHue». BapuanTel mepeBoja MHOUHUTHUBHBIX
000pOTOB HA PYCCKUM SA3BIK.
4.2. BunoBpemenHsble (popmbl riarosnoB. OOpa3oBaHue MPOCTHIX, MPOJODKEHHBIX, epHEKTHBIX
U IeppeKTHO-TIPOIOJKEHHBIX BpeMeH. BomnpocuTenbHbIe PeaIoKEHHsI B Pa3INYHBIX BpEeMEHaX.
OO6pa3zoBaHue oTpULATENbHBIX (HOPM IJ1arosia B pa3iMyHbIX BpEMEHAX.
Monayns 5. Il. M3ywaromee uYTeHHE HAYYHO-TIOMYISAPHBIX TEKCTOB 1O BBIOpaHHOU
CHELUATbHOCTH.
IIpumepHas TemMaTHKa TEKCTOB:
5.1. «XumHueckas TEXHOJIOTMS U Hay4YHbIE METOBI»
5.2. «XuMHuecKkoe NpeaupusTue».
Monyns 6. 1. TIpakTuka ycTHOH pedn 1o Teme
6.1. «Cmyoenueckas sHcuznb.
6.2. «XuMusl, U3MEPEHUS B XUMUUECKON TEXHOJIOTUN»
Mopyns 7. |. 'pammaTuueckue TpyAHOCTH U3y4aeMOTO SI3bIKa:
7.1. Ilpuuactus. Ilpuuactus Hacrosimiero M mnpomenamero BpeMmeHu. IlepdextHbie (opmbl
npudactus. MecTto npuyacTuil B MpeayioKeHuu. Pasinunable BapuaHThl IEPEBOIa IPUYACTUN Ha
pycckuii s13bIk. [IppyacTHBIE 000POTHI M MPUEMBI UX MEPEBOIA HA PYCCKUMN SA3BIK.
7.2. CocnaratenbHoe HakJIoHeHHE. DOPMBI coCllaraTeIbHOr0 HAaKJIOHEHUS B U3y4aeMOM SI3bIKE.
MoganbHble I1arojibl U UX HMCIOJIb30BaHUE B MPEIJIOKEHUAX B COCJIAraTeJIbHOM HAKJIOHEHHUU.
Tunel yclnoBHBIX MNpeMJIOKEHMH. BapuaHThl mepeBoja NPENJOKEHUH B COCIaraTelIbHOM
HAKJIOHEHUU U YCJIOBHBIX MPEII0KEHUH.
Monyns 8. Il.M3yuatoiiee yreHne TEKCTOB 110 TEMAaTHKE:
8.1. «Xummueckas J1adbopaTopus».
8.2. «M3MepeHus B CrieualIbHON J1a00paTopum.
Monynsb 9. lll.ITpakTika ycTHOM pedn o TeMam:
9.1. «Ctpana n3y4aemoro si3bIKa»,
9.2. «IlpoBeneHue AEIOBON BCTPEUM,
9.3. «3aKiII0ueHNE KOHTPAKTa».
4. O0beM y4eOHOH JUCHUIJIMHBI

Bcero 1 cemectp 2 ceMecTp
Bunst yueOHoI paboTh B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
e Jacax el Jacax el gacax
O01mas Tpy10eMKOCTh 8 288 4 144 4 144
AUCHHUIIMHBI 110 Y4eOHOMY
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IUIAHY

AyIUTOPHBIE 3aHITHS: 2,22 80 1,33 48 0,89 32
Jlexumu (Jlek) - - - - — —
[TpakTuaeckue 3arstus (I13) 2,22 80 1,33 48 - -
CamocrosiTesibHasi padoTa 478 172 2,67 9% 211 76
(CP):

Jlekcuko-rpaMMaTHYECKHE 4,78 172 2,67 96 211 76
YIpaXHEHUS

Buja xkoHTpOJISI: 3aUeT/3K3aMeH 1 36 - - 1 36

AHHOTaIUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«®uaocopusn» (b1.6.2)

1. Heab aucuuniaunbl «dunocodpus» — cPopMUPOBATH y CTYIACHTOB KOMILIEKCHOE
MPEICTAaBICHHE O poiu W MecTte (uimocopuu B CHCTEME T'YMAaHUTAPHBIX, COIMAIBHBIX W
€CTECTBEHHBIX HayK, TO3HAKOMHUTH X C OCHOBaMU (punococKoro 3HaHUs, HEOOXOIUMBIMU IS
pelLIeHNs TEOPETUUYECKUX U IMPAKTUYECKUX 3a/1a4.

2. KommnereHuuu 6akajaBpa B objactu ¢puocopun

W3yuenne NIWMCHUIUIMHBI HANpaBiIeHO Ha (OPMHPOBAHWE U PA3BUTHE CIEIYIOUINX
OOIEKYIbTYPHBIX KOMIETCHIIHIA:

- CIOCOOHOCTH WCIIONIB30BaTh OCHOBBI (PHIOCOPCKUX 3HAHUHK IS (HOPMHUPOBAHHS
MupoBo33penueckoi mosummu (OK-1);

B pesynbrare ocBoeHus Kypca Guiocohuu CTyIeHT TOIKEH:

3HATh: OCHOBHOE COJEpXKaHHe TIaBHBIX (QUIOCOMCKUX IIKOI U HampaBICHHH,
IpeJCTaBUTENIed 3TUX MIKOJI, CBS3b U pazinyve MX QMIOCOPCKUX HAEH, CBSI3b HCTOPUKO-
bunocoPpcKkux KOHIEHIMI ¢ COBPEMEHHBIMH MPOOJIeMaMy WHAWBHUIYaTbHON M OOIECTBEHHOM
KU3HH;

yMeTh: TIOHMMaTh W  aHAIM3UPOBaTh  MHUPOBO33PEHUECKHE,  COIMAJbHbIE U
UHAMBUAYaJIbHbIE  MpPOOJIEMbl  COBPEMEHHOM  KW3HH; TPaMOTHO BECTH  JIUCKYCCHIO,
apryMEHTUPOBAHHO OTCTaWBaTh CBOIO TO3MIMIO MO 3HAYMMBIM (punocopckum mpodiemam
COBPEMEHHOM KU3HM, OINHUpasChb Ha HapabOTaHHBIH B HCTOpuUU (Quiocodpun Marepuan;
MPUMEHSTh MOJIydeHHbIe (punocockre 3HaHUSI K PEIICHUI0 MPodecCOHAbHBIX 33/1a4;

BJIAJIeTh: MPEACTABICHUSIMU 0 (UIOCOPUHN KaK HAyKe M CUCTEME LIEHHOCTEH, ee MecTe B
CHUCTEME TYMAHUTApHOTO 3HaHHs; OCHOBaMHU (UIOCOPCKOTO MBINIICHHS; KAaTerOpUaIbHBIM
anmnapaToM M3y4aeMol TUCIUIUINHBL, GUIOCOPCKUMHU METO/IaMU aHAJIW3a Pa3InYHbIX MPOOIIEM,
HaBbIKAMU (PHIOCO(PCKONM KyIbTYphl Al BBIPAOOTKH CHUCTEMHOTO, IIEJIOCTHOTO B3TJsAa Ha
JNENCTBUTENBHOCTh U MECTO XMMHUH U XMMUYECKOM TEXHOJIOTUH B 1IEIOCTHOM KapTHHE MUDA.

O0mass TpynoemMkocTts wu3ydeHuss aucuumiauebl: 3 3E (108 wyacoB). U3 Hux
aynuTopHas Harpy3ka — 32 (nekuumii — 16 yacoB, mpaKkTUUYECKHX 3aHATHNA — 16 gacoB). @opma
KOHTPOJISI — DK3aMEH.

3. Kpartkoe cogep:xanue TUCHMILIUHBI:

Beenenue. dunocodus, ee mpoucxokaeHre 1 poib B 00IIECTBE.

Monayasb 1. Pusiocodpckue KOHUENUUH ObITHS U TO3HAHMS.

[Ipo6nema ObiTus B ucrtopun ¢unocoduu. I[loHATHUS MAaTEPUATBHOTO U UACATHHOTO.
OcHoBHble (unocopckue HaIpaBleHUS: MaTepHaliu3M M uaeanusM. [IpuHuun riodanbHOTO
ABOJIFOLIMOHU3MA B COBPEMEHHOM HAay4yHOU KapTHHE MUpA.

Konuenmuu npoctpaHcTBa U BpeMEHH B UCTOPUHU (HUIOCOPUUN U HAYKH.

IIpoucxoxaenue cozHanus. Poiab Tpyaa B IPOUCXOXKIACHUU CO3HAaHU. MneanucTuueckue
U MarepualMCTHYeCKue KoHuenuuu co3HaHus. Co3Hanme u  Mo3r. Co3HarenpHOE U
6ecco3narenbHoe. CozHaHue U s3bIK. CO3HAHME U CaMOCO3HAHHE.

Konuenmun rHoceonoru B HCTOpUM  (UIOCOPUU: CEHCYalnHu3M, palHUOHAIIN3M,
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CKEITUIIU3M, arHOCTHUIIM3M, KOHIICTIIIHS BPOKICHHBIX UACH, apruopu3M. J{nanekTuka mo3HaHus:
YyBCTBEHHOE U paruoHanbHoe. OCHOBHBIE TEOPUU UCTHUHBI.

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HAHHS, €r0 METOJbI U (POPMBL.
Hayunble peBodIOIMM M CMEHa TUIIOB palMoHaJbHOCTH. Hayka B COBpeMEHHOM MHpe. JTHKa
HAyKH U OTBETCTBEHHOCTh YUEHOTO.

[Ipobnema cooTHOmIEHUs] HAayku M TeXHUKU. ColHaabHbIe IOCIEACTBUS HAy4YHO-
TEXHUUYECKOTO TMporpecca. IJTHUYECKHE U HKOJIOTUYECKHUE HMIIEpATUBBl PAa3BUTUS HAYKU U
TEeXHUKH.

Monayas 2. [Ipo6saembl yesoBeka B ¢pusiocodpuu.

Yenosek kak npeamer ¢unocodcekoro ananuza B uctopuu ¢puiocoduu. Ipoucxoxnenue
YyelloBeKa: MPHUPOJIHbIE W COLUAIbHBIE YCIOBUS aHTPONOCOIMOreHe3a. buonoruueckoe u
COLIMAJIbHOE B YeJoBeKe. HIMBUA, MHIMBUAYATbHOCTD, THYHOCTS.

CMbICI KM3HU W TIpelHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBrkeHue
HEHACWIHSA, €ro pojb B COBpeMeHHOW >km3HM. llemu u wnenHoctn. CBoOoma BoiM U
OTBETCTBEHHOCTh TMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HBIE, SCTETUYECKUE IICHHOCTH.

Moayanb 3. ®unocodus ucTopuu u 001eCTBA

YenoBek B CHCTEME COLMAIbHBIX CBsa3e. JIluuHocTh W Maccel, cBoOona u
HeoOxomumocTh. Dunocodpust wcropun: (HOpMAMOHHAS W IMBIJIM3AMMOHHAS KOHIICIIITUN
UCTOpUYECKOro pa3Butus. [IporpeccucTckue M MUKINYECKHE MOJENU pa3BUTHs. [ ToOanbHbIE
po0IeMbl COBpeMeHHOCTH. KOHIIETINS yCTOHUMBOTO pa3BUTH U CIICHAPUU OYAYILEro.

OObmectB0 U ero crpykrypa. ComuanbHas, MONIUTAYECKAss U JOyXOBHas cdepsl
obmectBa. Konnenuuu rocynapctsa B uctopuu gpriocodckoi Meiciu. ['pakianckoe oOecTBo
U TIPaBOBOE FOCYAApPCTBO.

4. O0beM y4eOHOH JUCHUIJIMHBI

. B 3aueTHbIx B akanem.
Buabl yuedHoit padoThI
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
AYIUTOPHBIE 3aHATHUS: 8/9 32
Jlexuun 4/9 16
Cemunapsi (C) 4/9 16
CamocTosiTesbHas paGora (CP): 10/9 40
Bupa koHTpoOJIsi: 3auer 1 36

AHHOTanus padoveil NPOrpaMmMbl AUCHUIIJIMHBI
«HUctopus» (b1.6.3)
1. Hesas AucuMIMHBL: POPMUPOBAHHE Y CTYIEHTOB KOMILIEKCHOTO MIPEICTABICHUS O
POJIU ¥l MECTE UCTOPHH B CHCTEME TYMAHUTAPHBIX M COIUATBHBIX HAYK, KYJIbTYPHO-
UCTOpHUYEecKOM cBoeoOpa3uu Poccun, ee MecTe BO BCEMUPHO-UCTOPUYECKOM Ipoliecce, 00
0COOEHHOCTSIX M OCHOBHBIX JTamnax €€ HCTOPHUUECKOTO Pa3BUTHS, BBEJICHHE CTYICHTOB B KPYT
UCTOPUYECKHX MPo0sIeM, CBSI3aHHBIX € 00JIacThio Oy/yiel mpodeccuoHaaIbHON
NeSITETTHHOCTH.
2. B pesyabraTre u3y4YeHHs] JUCHUILIMHBI oOyyamomuiics 10 Tporpamme
0akaJjiaBpuaTa J10JIKeH:
Obaaoams CIENYIOMUMU 00UleK)TbIMYPHbLIMU KOMITIETEHIIUSMHU:
- CcocoOHOCTH aHATTM3UPOBATH OCHOBHBIE ATAIBI H 3aKOHOMEPHOCTH HCTOPUYECKOTO Pa3BUTHS
ob1mectBa Ui (opMHPOBaHHS TpaxaaHckoi nmosunuu (OK-2).
3namo:
- OCHOBHBIC HAIIPABJICHUS, TPOOJIEMBI U METO/IbI UCTOPUIECKON HAYKHU;
- OCHOBHBIE 3Talbl U KIIOYEBbIE COOBITHUA McTOpuu Poccum um Mupa; 0COOEHHOCTH pPa3BUTHSA
POCCUHCKOTO TOCYIapCTBA, BBIIAIOMINXCS IEATENCH OTEUECTBEHHON U BCEOOIICH NCTOPHUH.
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Ymems:

- COOTHOCHUTH OOIIM€ UCTOPUUYECKHUE MPOLECCHl U OT/ENbHBIEC (DaKThI; BBISBIATH CYIIECTBEHHBIE
YepThl UCTOPUYECKUX IPOLIECCOB, SIBIEHUN U COOBITHI; aHAIM3UPOBATh COLMAIbHO-3HAYMMBbIE
po0JIEMBI;

- (opMynupoBaTh M apryMEHTUPOBAHO OTCTaMBATh COOCTBEHHYIO MO3ULUIO IO Pa3IUYHBIM
npo0biieMaM UCTOPHH.

Braoemy:

- TPEACTaBJICHUSAMHU 00 UCTOPHH KaK HAayKe, €€ MECTE B CHCTEME I'yMaHUTAPHOTO 3HAHUS;
- IPEJCTABICHUAMU 00 OCHOBHBIX 3Talax B MICTOPUU YEJIOBEUECTBA U UX XPOHOJIOTHUH;

- KaTeropuajbHO-TIOHATUHHBIM aIlllapaToM U3y4aeMoU TUCIUILUINHBI;

- HaBBIKaMU aHAJIN3a HCTOPUYECKUX UCTOYHUKOB.

3 Kpartkoe conep:kanue JMCIUILIHHBI.

Mopayas 1. Hcropus B cucTeMe COLMAIbHO-TYMAHHUTAPHBIX HayK. OCHOBBI
MeTOJ0JI0THH HMCTOPUYecKoil HayKu. Oco0eHHOCTH CTAHOBJIEHHMS TOCYJIAPCTBEHHOCTH B
Poccuu.

Mecro ucropum B cucreMe Hayk. lIpenmer mcropuueckoit Hayku. Ponp Teopum B
no3Hanuu npouioro. CymHocTs, GopMbl, QYHKIMH HCTOPHUUECKOro 3HaHMA. VICTOUHUKH MO
OTCUSCTBCHHOW HWCTOpWH, uX Kinaccudukamms. Mcropus Poccum — HeoThemiemas dYacTh
BCEMHMPHON UCTOPUH; 0011Iee U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

Hawano poccuiickoii rocynapcrBeHHOCTH. KueBckas Pycb. OTHOKyIbTYypHBIE U
COLIMATILHO-TIOJINTUYECKUE IIPOLIECCHI CTAHOBJIEHUSI POCCUICKOM rocynapcTBeHHOCTH. IIpunsarue
XPUCTUAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OGpa3zoBanue Poccuiickoro rocynapcra, ero
ucropuueckoe 3HadeHue. Poccns B cepenune XVI — XVII BB.

Moayas 2. Poccuniickast umnepust B XV1I11- nauane XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOAECpHM3alMU W IPOCBEIICHMUS.
Pedopmbr Iletpa [ kak mepBas MONBITKa MOJIEPHU3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nmmnepun. OCHOBHBIE HANpaBIIEHUS «EBPONEU3ALMU» CTPAHBI.
DOBOUTIOLIMS COLMAIBHOM CTPYKTYpHI ob1ecTBa. [lanpHeifee pacmupenue rpanul Poccuiickoit
UMIIEPUH.

Poccus B XIX cronerun. Ilpomsimenssiii nepesopot B EBpone u Poccun: obuiee u
ocobenHoe. Baxkneiimue ycnosus nepexoga Poccun k MHIycTpualbHOMY OOIIECTBY — pEIICHUE
KPECTBSIHCKOTO BOIIpOCa " OTrpaHUUYEHUE CaMOJEPIKaBHs. JuTenbHOCTS,
HEIOCJIEeI0BaTeNbHOCTh, LMKJIMYHOCTh Ipouecca OypxkyasHoro pedopmupoBanus. Poib
CcyObeKTUBHOro (akTtopa B mpeojojeHuH orcraBaHus. Pedopmbl XIX Beka, MX 3HAYCHHE.
OobmectBenHble ABKeHHS B XIX Beke.

Poccus B mauane XX Beka (1900 — 19171r.). OcoGeHHOCTH CONMATBEHO-DPKOHOMHYECKOTO
pasButust Poccunm B Hauane XX Beka. OOBEKTHBHas MOTPEOHOCTh HWHAYCTPHAIBLHOU
MoaepHuzanuu Poccuu. CooTHomeHune mnonuthdeckux cuil B Poccun B Hawane XX Beka.
Hapactanue «kpusuca camonepxkaBus. IlepBas poccuiickas peBomonus. OOpa3zoBaHue
MOJIUTUYECKUX mnapTuil. ['ocymapcTBeHHas nayma Hadasa XX BeKa Kak TEPBBIA  OMBIT
poccuiickoro napinamentapusma. CtoibInuHCKas arpapHas pedopma. [lepBas mupoas BoiiHa U
yuactue B Hed Poccnn. ®eBpanbckas peomonus 1917r. M KOpeHHblE H3MEHEHHUS B
MOJIMTUYECKON KU3HU CTPAHBI.

Moayasb 3. OT cOBeTCKOro rocyiapcra k coppeMenHoi Poccuu.
dopmupoBaHue U CyHIHOCTH coBeTckoro crpost (1917-1991rr.). IloaroroBka u mobena
OkTs0pbcKOTO BOOpYKeHHOTO BoccTanus B Ilerporpazne. II Bcepoccuiickuii cbe3n CoBeToB u
€ro pemeHusl. JKOHOMHYECKasl M COIMaIbHAs MOJUTHKA OONbIIeBUKOB. I pakaanckas BoiiHa u
nHocTpanHas wuHTepBeHIMsA. Cynpba u 3HaueHue HOIla. VYTBepkneHwe ogHOMApTUHHON
nonutuyeckoi cucreMel. O6pazoBanne CCCP. [Tonutnueckast 6opbba B mapTHH U TOCYIapCTBE.
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CCCP B roas! nepBbiX nmatuieTok (koHer 20-x rr. — 30-¢ rr.). @opMHUpOBaHHE PEKUMA JTUIHON
Bractu CTalMHa M KOMAHJHO-aJMUHUCTPAaTUBHON CHCTEMBI YIPABIEHUS TOCYIapCTBOM.
Buemnsss momutuka CCCP B 20-30-e rr. CCCP Bo BTOpOdi MupoBo  u Benukoi
OtedecTBEHHOH BOMHE. I3MEHEHNE COOTHOIIEHUSI CHJI B MUPE I10CJI€ BTOPOM MUPOBOW BOMHBI.
Hauano «xononuoi BoiHb. TpyaHoctu mnocneBoeHHoro pazutusi CCCP. VYixecrodyeHue
HNOJUTUYECKOTO  peKHMMa M HACOJIOTHYECKOTO  KOHTpouyisa.  [lombITku  OOHOBIIEHUS
«rocynapctBeHHOro conuanuzmay. XX cwbe3a KIICC u ocyxkaenue KyiabTta TudyHOCTH CTanuHa.
«OTTenensy B TyXOBHOH cdepe. DKoHOMUYECKHE peopMbl cepeantbl 60-X T010B, TPUUUHBI
uX He3aBeplleHHOCTU. HapacTaHue KpU3HCHBIX SIBICHHMH B COBETCKOM oOmiectBe B 70-e —
cepenune 80-x ronos. Buemnssa nonuruka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaIku K
000CTpeHHuI0 MeXAyHapoaHoW obOcrtaHoBku. «llepecTpoiika»: CyIIHOCTb, LIE€NTH, 3ajayd,
OCHOBHBIE dTanbl, pe3ynabTarel. Pacman CCCP. O6pazoBanue CHI'.

CraHoBiIeHHE HOBOM poccuiickoi rocyaapcTBeHHocTH (¢ 1991- mo Hacrosimee Bpems).
JluOGepanpHass KOHLENIMS POCCHUCKHX pedopM: Tepexoa K phIHKY, (OpMUpOBaHHE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» >KOHOMHUYECKHX
pebopm B  Hauane 90-x romoB. Koncturymus Poccuiickoit  ®epepanuu  1993r.
MesxHannoHanbHble oTHOIIeHUs. [lonmuTdeckue mapTun U OOILIECTBEHHbIE JBIXKEHUS Poccum
Ha coBpeMeHHOM »7tane. Poccuss Ha mytu MmojaepHuszauuu. Poccuss B cucreMe MUPOBOH
SKOHOMHMKH M MEXAYHAPOIHBIX CBS3EH.

4. O0beM y4eOHOH JUCHUILJIMHBI

Bunet yueGHoi paboTh B 3aueTHBIX B akagem.
CIMHUTIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTaktHas padora (KP): 0,9 32
Jlexmm (Jlek) 0,45 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,3 11
Pedepar / acce 0,5 18
CaMOCTOSTETbHOE N3YYEHUE TUCIMILIMHBI 0,3 11
Bua KOHTpOJIs: IK3aMeH 1 36

AHHOTauus padoyeii MporpaMMsbl JUCIUTIMHBI
«Pusnyeckas KyabTypa» (b1.6.4)

1 Hesim AUCUMIIIMHBI

—  OBJIaJICHHE METOO0JIOTHEN HayYHOTO MO3HAHUS (PU3NYECKOI KYIbTYpHI U CIIOPTA;

— OBJAJCHHE CHUCTEeMON MPAKTUYECKHMX YMEHUH U HABBIKOB, O00ECHEeUMBAIOIINX
COBEpIIEHCTBOBAHNE NICUXO(U3UUECKUX CIIOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEHW HCIOB30BaTh pa3zHooOpasHble (opMbl  (prusHuecKon
KYJIBTYpBI, CIIOPTa U TypH3Ma JUIsl COXPAHEHUS M YKPEIUIEHUS CBOETO 3JI0POBbSI M 3/10POBbS
CBOMX OJIM3KUX B TIOBCEIHEBHOW KU3HH U TPOPECCHOHATBHOMN NESTETHHOCTH;

—  (opmupoBaHHE MOTHBAIMOHHO-IIEHHOCTHOT'O OTHOLIEHHS K (PU3NYECKOIl KYJIbTYpE,
(u3nUecKOMY COBEPIICHCTBOBAHHUIO U CAMOBOCIIUTAHHIO, YCTAHOBKA HA 3J0POBBINA 00pa3 KU3HHU.

2 B pe3yabtare u3y4eHus: AUCHUIUIMHBI OO0y4yawuUIuiici N0 MNporpamme
0akajaBpHUaTa q0JIKEH:

Obnadams cnenyronumu 00mekyasTypHbiMU (OK) KoMmeTeHITusAMMU:

—  CIOCOOHOCTB K caMoopraHu3auuu u camoodpaszoBanuto (OK-7);

—  CIIOCOOHOCTH HCIIONIb30BaTh METOJBI M CpEeACTBAa (DU3MYECKON KYIbTYpBI JUIS
o0ecrieueHHs IOJTHOLIEHHOM conmabHO# U mpodeccnonansHou aesitenproct (OK-8).
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3namo:

—  Hay4YHO-TPAaKTUYECKHE OCHOBHI (PH3UUECKOH KyIbTYpHI U CIIOPTA,

—  COLMAJIBbHO-OMOIOTHYECKUE OCHOBBI (PU3MUECKON KYIbTYPHI M CLIOPTA;

— BIHUSHHE O3/I0POBUTEIBHBIX CHCTEM (PU3MUECKOTO0 BOCIUTAaHHMA Ha YKpPEIUICHHE
310pOBbsI, MPOPMIAKTUKY MPOHECCHOHATBHBIX 32a00JICBaHH U BPEIHBIX MPUBBIUCK;

— crnocoObl  KOHTPOJSL W OLEHKM (PU3MYECKOro pa3BUTHS U (QU3MUECKOU
MOATOTOBIIEHHOCTH;

— TpaBWIa U CIIOCOOBI IMJIAHWPOBAHUS WHAWBUIYAIbHBIX 3aHATUN Pa3IUYHON 1EIEBOM
HaIlpaBJIEHHOCTH;

—  HCTOpHIO (U3UYECKON KYIbTYphl M CHOpPTAa, UMETh IPEJICTABICHHE O 3HAYUMBIX
CIOPTHUBHBIX COOBITHUSIX HE TOJBKO CBOEH CTpaHbl, HO M MHPOBOIO YPOBHS;, BaKHEHIINE
JOCTHKEHHS B 00JIACTH CIIOPTA;

— cnoprtuBHble Tpaauuuu MXTU-PXTY um. [[.1. MenneneeBa, HIOMHUTh O MOJABUTAX
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOWHBI 1941-1945 rT.

Ymemy:

—  CaMOCTOATENBHO 3aHUMAThCS (PU3HUECKON KYJIbTYPOH B CIIOPTOM;

—  OCYILECTBJISATh CaMOKOHTPOJb 33 COCTOSHUEM CBOEr0 OpraHusMa M coOIoJaTh
IIpaBUJIa TUTUEHBI U TEXHUKU O€3011aCHOCTH;

—  OCYILECTBJIATh TBOPYECKOE COTPYAHMYECTBO B KOJUJIEKTUBHBIX (popmax 3aHSITUN
buznyecKoil KyJabTypol U CLIOPTOM.

Braoemn:

— CpeICTBaMH W METOJaMHU YKPEIUICHUs HHIWBUIYaJIbHOTO 30POBBS, (HU3HUECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

— JIOJDKHBIM  YpOBHEM  ()M3MYECKOM  IMOJATOTOBJICHHOCTH, HEOOXOAMMBIM  JUIS
Ka4eCTBEHHOI'0 YCBOEHHUS MPO(peCCHOHABHBIX YMEHUN U HaBBIKOB B ITpoliecce 00yueHHs B BY3€,
JUIs oOecrieyeHusl TOJIHOIEHHON COIMATbHOW W MPOo(EeCCHUOHATBHON JIeATeTbHOCTH TI0CTIe
OKOHYaHHUs y4eOHOTO 3aBEJICHHUS.

3 Kpartkoe conep:xanue JMCHUIIIHHbI

JucturuinHa (Moaynn) no «PU3NUecKoi KyJabType M CIIOPTY» PEalu3yloTcs B paMKax
6azoBoii yactu bioka 1 «J/lucuuniuuHel (MOZYnHM)» MporpaMMbl OakajnaBpuata B o0beme 72
aKaJeMUYEeCKHUX 4acoB (2 3a4eTHbIE eTMHUIIBI) IPU OYHOU (popme 0OyUeHUs..

[TporpamMma paccunTaHa Ha U3y4yeHHUE JUCHMILIMHBI B T€YEHHUE IBYX cemecTpoB (1-ro u 6-
ro), Mpeanosaraer, 4ro ooydJarouecs UMEI0T TEOPETUYECKYIO M MPAKTHYECKYIO MOJTOTOBKY B
obnactu «dusndeckas KyabTypa U CIIOPT».

Pa3zaesbl AMCHUIVIMHBI U BUABI 3aHATHI

Monyn Ha3anue monyns Bcero Yacos
Jlex MII3 |IIIPIT| KP
1. [Mpenmer «duzndeckas KyJIbTypa u 18 2 6 9 1
cnopt». Uctopust ®KuC
2 OCHOBBI 37TOPOBOTO 00pa3a KU3HU 18 2 6 9 1
(302XK)
3 buonoruueckrue oCHOBBI pU3NUECKON 18 2 6 9 1
KYJIBTYPHI M CIIOPTA
4 [TpodeccronanbHO-IPUKIIaIHAS 18 2 6 9 1
¢dbusnveckas KyJIbTypa u CIIOpT
Bcero yacos 72 8 24 36 4

Ka:knbiii MoayJib IporpaMMbl HMeeT CTPYKTYPY:
- IEKIUY WIH TEOPETUUECKHUIA pa3felt;
- TPAKTHYECKUMA pa3jelsl, COCTOUT H3: METOAUKO-TipakThueckux 3aHsaTud (MII3) u yueGHO-
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TPEHUPOBOYHBIX 3aHATUH (MMpodeccruoHaIbHO-TIPUKIIaIHAs Gpuznueckas noaroroska, [IT1DIT);
- KOHTpoabHBIHN pazaen (KP).

Teopernueckuii pazgen GopMUpPYET CUCTEMY HAyYHO-IIPAKTHUYECKMX U CIIELUAIBHBIX
3HaHUHM, HEOOXOAMMBIX JJIsi TOHHUMAHUS HPUPOAHBIX W  COLHUAIBHBIX  IPOLECCOB
(GYHKIMOHUPOBAaHUS (PU3MUECKON KyJIbTYphl OOLIECTBA M JMYHOCTH, YMEHHS UX aJalTUBHOIO
TBOPYECKOTO  HCIIOJNB30BAaHMS Ui JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  PAa3BUTHUS,
CaMOCOBEPILEHCTBOBAHUS, OpPraHU3allli 3J0POBOr0 00pa3a *HU3HH NP BBHIIOJHEHUU y4eOHOH,
po¢eCCHOHATLHON U COLMOKYIBTYPHOU JAESITETHHOCTH.

MeToanko-npakTHYecKHe 3aHATHS [IPEyCMaTPUBAIOT OCBOCHHE OCHOBHBIX METOJIOB U
croco60B (OpMUPOBAaHUS yUEOHBIX, MPO(DECCHOHANBHBIX M XU3HEHHBIX YMEHUN M HABBIKOB
CpeAcTBaMu (PM3UYECKOM KyJIbTYpBI U CIIOPTA.

Ha MeToauko-npakTHyecKux 3aHATHSIX yIENsIeTCs BHUMaHUE:

- OCHOBHBIM Ipo0JIeMaM CIIOPTUBHON TPEHUPOBKU;

- BIMSAHUIO (U3HYECKHX yINpaKHEHHH Ha (QOpPMHUPOBAHUE NPOPECCHOHATIBHBIX KauecTB
OyAylIero crnenuanucTa ¥ JMYHOCTH 3aHUMAIOILErocs;

- BO3/ICUCTBHUIO CPENCTB (PU3MUECKOTO BOCIIUTAHHUSA HAa OCHOBHBIC (DH3HOIOTUYECKHE CHCTEMBI
3BEHbs ONOPHO-ABUIaTEeILHOIO aMlapara 3aHUMAaoLIEerocs;

- BOIpOCaM IIPOBEJIECHUS COPEBHOBAHHWM (IIpaBUJia COPEBHOBAHMM, CHCTEMa PpO3BITPHILIEH,
olpeeneHue nodeauresnei, 000pya0BaHNE U UHBEHTAPh).

IIpodeccuoHaNbHO-NPUKIAAHAA TOATOTOBKA TIPOBOAMTCA C Y4YEeTOM Oymymei
npodecCHOHATIBHOMN J1eATEIbHOCTH CTY/ICHTA.

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  0a3WPYyIOTCS HA  IIUPOKOM  HCIOJIH30BAHUU
TEOPETUYECKUX 3HAHUN UM METOIUYECKUX YMEHHH, Ha NMPUMEHEHUH DPa3HOOOPA3HBIX CPE/ICTB
¢usznyeckol  KyibTYpbl, CIOPTMBHOW U  NPOPECCHOHANBHO-IPUKIATHON  (U3HUEcKOi
MOJATOTOBKH CTYJEHTOB.

KonTtpoabnblii pasaen. KpurepueMm yCHemHOCTHM OCBOEHHUS ydyeOHOro marepualia
SBJISIETCS OLIEHKA IPEernoJaBaTelis, YUYUTHIBAIOIIAS pecyiapHOCMb NoceujeHus 00713amenbHbIxX
VueOHbIX  3aHAMuUll, 3HAHUH TEOPETHMYECKOro pasfena MporpaMMmbl U BBIIIOJIHEHUE
YCTQHOBJICHHBIX Ha JaHHBI CEeMeCTp KOHTPOJBHBIX TecTOB oO0mel ¢usnyeckoil u
TEOPETUYECKON MOJATOTOBKHU ISl OTAEIBHBIX IPYNI Pa3IM4HON CIIOPTUBHOI HaIpaBIEHHOCTH.
KP BXoauT B IpakTH4eCKUe 3aHATHS. .

4 O0bem yueOHOH THCHHMIIINHBI

B B I VI
Bunpt yueOHoi paboThI 3a4ETHBIX | AKaJeM. | CeMecTp | ceMecTp
eIMHUIAX | Yacax
Oo6masi TpyA0eMKOCTh TUCIHHIJIHHBI 0 2,0 72 1,0 3.ex. | 1,0 3.enm.
y4eOHOMY ILIAHY 36 yac. | 36 uac.
AyIMTOPHBIE 3aAHSITHS: 2,0 72 36 36
Jlexiuu (JIek) 0,5 8 4 4
[MpakTrueckue 3austus (I13) 1,0 60 30 30
KoHTpoinbHbIi pa3nen, BXOAUT B ayJUTOPHbIE 0,5 4 2 2
3anarus (KP)
Buj koHTpoOJIS: 3a4eT / IK3aMeH 3auer 3auer 3auer
AHHOTanus padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«Marematuka» (b1.B.5)
1. 11lenu u 3a7a9u AUCHUTIIMHBI

Leabl0 AMCHUIUIMHBI ABISETCS (OPMHUPOBAHUE Y CTYJCHTOB CHUCTEMbBI OCHOBHBIX
HOHATHUH, UCTONB3YEMBbIX Ul NOCTPOCHUS BA)KHEHIIMX MAaTEeMAaTUYECKUX MOJENEH, U yMEHUs
MCII0JIb30BaTh MaTEMATUYECKUE METOBI JJIs1 OIMCAHUS Pa3IMYHbIX ITPOLIECCOB.
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2. TpebGoBaHus K pe3yJbTaTaM OCBOEHUSI TUCIHIIMHBI
W3yuenne Kypca MaTeMaTUKU MPHU MOATOTOBKE OakanaBpoB 1o HampasieHuio 18.03.01
XuMHuuecKasi TEXHOJIOTHS CIIOCOOCTBYET IPUOOPETEHHUIO CIIEAYIOIIMX KOMIIETEHLIUH!

2.1. O6menpodeccruoHanbHbIE:

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JUCHHIUIMH B TipodeccruonanbHoit aesreapHoct (OITK-1).

B pesyabTare n3yyeHusi IMCUMIIJIMHBI CTYAEHT 10JI7KEH

3HATh!

—  OCHOBBI i QepeHIaTbHOTO0 U HHTETPATBHOTO HCUYUCIeHHs, AuddepeHnnanbHbIx

YPaBHEHUN;

— MAaTeMaTU4YeCKHE TEOPUU M METOHBI, JIe)KAIUe B OCHOBE IIOCTPOEHUS MaTeMaTHYECKHX

MOJCIEH;

—  OCHOBBI IPUMEHEHUS] MATEMAaTUYECKUX MOJIETIEH U METO/I0B.
yMeTb:
—  BBIOMpaTh MAaTEMAaTUYECKHUE METO/IbI, IPUTOJHBIE [T PELICHUS] KOHKPETHON 3aj1au;
—  HUCIOJIb30BaTh MaTEMAaTUYECKUE IOHATHUS, METOAbl MU MOJEIH ISl ONUCAHMS Pa3IM4HBIX

IIPOLIECCOB;

—  BBIABJISITb MATEMaTHYECKHE 3aKOHOMEPHOCTH, JIE)KAIUE B OCHOBE KOHKPETHBIX IIPOLIECCOB;
—  HCII0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKOM 00pabOTKH JaHHBIX;
— IPUMEHATHh MaTeMaTHYECKHE 3HAHMSI Ha MEXINCLIUIUIMHAPHOM YPOBHE.

BJIAJIeTh!

— ocHOBaMH ()YHJAMEHTAJIBHBIX MAaTEMaTHUYECKUX TEOPHUH M HAaBBIKAMH HCIIOJIb30BAHUS

MaTeMaTUYECKOro anmnapara;

—  METO0JIaMH CTaTHMCTUYECKOi 00paboTKH HHpOpMALHH.
3. Kparkoe conep:xkaHue TUCHUTIHHBI
1 CEMECTP

1.BBenenue.

[Tpenmer m mertonsl MaremaTuKu. OmnucaHMe OCHOBHBIX pasnenoB Kypca. Ilpasuna n
TpeOOBaHUS NPU U3YUYEHUHU Kypca.

2. D1eMeHThI aJredpsbl.

Yucnossle MHOKECTBA, KoMIulekcHbIe yncaa. Onpenenurenu Il u III nopsakos. Bekropst:
OCHOBHBbIE TIOHATHA, CKaJIsIpHOE, BEKTOPHOE U CMEUIAaHHOE IPOU3BEACHUSI BEKTOPOB.
AHanuTHuecKas reoMeTpHs: IpsMas Ha IJIOcKocTH, KpuBble II mopsaka. Matpuusl: nelctBus
HaJ MaTpUllaMH, MPUBEJCHUE K CTyleH4YaroMy Buay u Buny ['aycca. Panr marpuisl. OOpatHast
marpuiia. Teopema Kponekepa-Kanennu. Pemienune cucteM JHMHEHHBIX —anreOpanyecKux
ypaBHeHU. CoOCTBEHHbIE ynciia U BeKTOpbl. KBaapaTuuHbie GOpPMBIL.

3. ®yukuus ogHoi nepemennoii. Illpenen pynxkuun. HenpepsiBHOCTH GyHKINH.

Oynknus. Crnocobsr 3amanus ¢yHkiuu. l[lpenen ¢yakmum B Touke. OTHOCTOPOHHHUE
npeznensl. [Ipenenst Ha OeckoHeyHOCTH. beckoHeyHO Masble U 6eCKOHEUHO Ooiblue (PyHKIHUH,
WX CBOWCTBAa W B3auMHas cBs3b. CBoiicTBa mnpenenoB. [lepBblii U BTOpOW 3aMeyaTesibHbIC
npenensl. HempepblBHOCTE (QYHKIIMM B TOYKE M Ha mpomexyrke. CBolcTBa (yHKIMH,
HENpPEephIBHBIX Ha oTpe3kax. Touku pa3pbiBa QYHKIMH U UX KJIaCCUPUKALINS.

4. InddepeHuuanbHoe HCHHCTIeHHe (PYHKIMHU OHOI NepeMeHHOii.

[IpousBogHas (QyHKIMM, €€ TeoOMeTpHUYecKMid W MeXxaHudyeckuil cmbici. [lpaBuna
muddepennpoBanus. Tabmuua OCHOBHBIX Mpou3BoAHBIX. Juddepenuunan ¢ynxum, ero
NPUMEHEHHUS K MNpHOIMKEHHBIM  BbIYMCIEHUSM. VHBapuaHTHOCTH  (GOpPMBI  MEPBOTO
mupdepennmana. [lpousBomnas cnoxHOW QyHkuun. JuddepeHunpyeMocts (QYyHKIUU:
OlpesieieHue, TEeOopeMbl O CBA3M JUPPEPEeHIUPYEMOCTH C  HENPEphIBHOCTBIO U C
CylIecTBOBaHHEM Npou3BogHON. OcHOBHBIE TeopeMbl AuddhepeHnnanbHOro ncuncienus: Posms,
Jlarpamxka, Komm. IlpaBmno Jlomurans (packpeiTue HeompeneaeHHocTer). [IpousBogHbie
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BBICIINX MOPsAKOB. JIoKanbHBINA SKcTpeMyM QyHkIH. HeoOxoauMble U 1OCTATOYHbBIE YCIOBHS
skcTpemyMa. IIpaBuno uccinenoBanus (yHKIMHM Ha MOHOTOHHOCTh M SKCTpeMyM. lIpu3naku
BBIMYKJIOCTH U BOTHYTOCTH (yHKIMU. Touku nepernda. Heo6xonumoe u 10CTaToOuHOE YCIOBUS
nepern6a. AcuMNTOTHl (YHKIMH, WX BHIBl M CHOCOOBI HaxoxaeHus. OOmas cxema
uccienoBanus PyHKIUN, TOCTPOEHUE X I'padUKOB.

5. UuTerpajbHoe ucunciaeHue GyHKIUH OTHOM epeMeHHOM.

ITepBooOpasnas ¢pynkuus. HeorpeaeneHHplid MHTErpal U €ro cBoMcTBa. Tabinia OCHOBHBIX
MHTETpaJIoB. MeToAbl UHTETPUPOBAHUS: HEMOCPEICTBEHHOE UHTEIPUPOBAHNE, UHTETPUPOBAHUE
MOJICTAHOBKOM, HHTErpUpOBaHHME IO YacTsAM. HTerpupoBaHue palMOHAIBHBIX APOOEH.
WHTerpupoBaHre  HEKOTOPbIX  MPPALMOHAIBHBIX M TPUTOHOMETPHYECKUX  (YHKIHH.
OnpeniesieHHbIM UHTETpall, €ro reoMeTpruIecKuii cMbicia. CBOMCTBA OMpPEAEICHHOIO0 MHTErpasa.
®opmyna Herorona-JleitOnuma. Teopema o cpeaHeM 3HAYeHUU. 3aMeHa TNEPEMEHHOM U
WHTETPUPOBAHUE II0 YACTAM B OmpelneiaeHHOM wuHTerpaie. [IpuioxkeHus omnpeneneHHoro
MHTETpaia K BBIUMCICHUIO TUTOMAel miockux ¢uryp. [loHaTne HeCOOCTBEHHBIX MHTEIPAJIOB:
ONpeJieJICHUs, CBOMCTBA, METO/Ibl BEIUUCIICHUS.

2 CEMECTP

1.InddepenmmanbHoe ncuncjieHue PyHKINHM HECKOJILKUX MePeMEHHbIX. JJIeMeHThI TeOpuH
NoJIsl.

OyHKIMK JBYX U 0Oojee MEepeMEHHBIX: OINpeAeseHHe, 00JacTh OIpeaeieHus, 001acTh
U3MEHEHHS, TeOMETpHUYEeCKas HWHTepIperanusi, JuHUA ypoBHA. [Ipenen ¢yHKumm B TOUKe.
YactHele mpou3BOAHbIE (HAa mpuMmepe (QyHKIMH NIBYX nepeMeHHbIX). [duddepenunpyemMocTsb
(GYHKIMU HECKOJIBKHX TepeMeHHbIX. JloctaTtounsie ycnmoBus auddepenuupyemoctu. [TomHas
npousBogHas. [IpousBonnas cinoxunod ¢ynkiuu. [Tomuenii muddepenunan. MHBapuaHTHOCTH
nonHoro  auddepeHnuana.  AHAUIMUTHYECKHH  Tpu3Hak  mojgHoro  auddepennmana.
Huddepenurpoanue (QyHKIUMM OAHOM M JABYX MNEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
IPOU3BOJIHBIE M TOJIHBIE AU(QepeHnransl BBICHIMX TMOPSAAKOB. TeopemMa O paBEHCTBE
CMELIaHHbIX MPOU3BOAHBIX (11 (YHKIMM JBYX TIepeMeHHBIX). JIOKalabHbIE SKCTPEMYMBbI
(GYHKIMHM JBYX NEPEMEHHBIX: HEOOXOAMMOE M JIOCTaTOUYHOE YCIIOBHUSI IKCTpeMyMa. Y CIOBHBIM
IKCTpeMyM (MeTon MHoxkuTenel Jlarpanxka). HanOonbiiee n HauMeHbIee 3HaueHUE (PYHKIIUU B
3aMKHYTON oOjactu. OcHOBHBIE MOHATUS Teopuu mnoisd. CkanspHoe noie. IloBepxHoctu u
auHUM ypoBHs. IIpomsBogHas 1o HampaBileHUIO. ['pagueHT CKaJspHOIO IOJsl U €ro CBOWCTBA.
Bekropnoe none. uBeprenmus mossi. Porop nomnst. CBsizh MEXy TPAAUEHTOM M MPOU3BOTHON
10 HaIIPaBJICHHUIO.

2. KpaTHble uHTerpasbl.

JIBOWHOM WHTErpayl: OIpEIeIeHUEe, TeOMETPUUYECKHUN CMBICI, CBOMCTBA. Brruncienue
JBOMHOIO MHTErpajga B JIEKapTOBOM M MOJSIpHOM cuctemax koopauHaT Muterpan Ilyaccona.
TpoWHON HHTErpall: ONpeAesIeHHe, T€OMETPUUECKUN CMBICI, CBOWCTBA. Bhuncienue TpoWHOIo
uHTerpana. [lpunoskenus 1BOMHOTO U TPOWHOTO MHTErPAJIOB.

3. KpuBoJinHeliHbIE ¥ TIOBEPXHOCTHbIC HHTErpaJibl.

KpuBosMHENHBIM WHTETpall MO KOOPAMHATAM: OIPENEICHUE, CBOWMCTBA, BBIYMCIICHUE.
Pa6ora B cunoBom none. @opmyna ['puna. KpuBonnHeliHble HHTErpajibl, HE 3aBUCSIINE OT IyTH
uHTerpupoBanus. [loTeHuuanbHas QyHKIMS, MOTeHIMaNIbHOE 1osie. [ToHsATHEe MOBEPXHOCTHOTO
uHrerpana. [loTok BekTopa yepe3 moBepXxHOCThb. Teopema ['aycca-Octporpaackoro. @opmyia
Crokca.

3 CEMECTP

1. Tuddepenumnaibuble ypaBHEeHUs IEPBOro MOPsiAKAa.

Juddepenunanpuple  ypaBHEHHUS: TMOPSJIOK, pEUIeHHe, TeopeMa CYLIECTBOBAHUS U
€IMHCTBEHHOCTH pelleHus. 3agaya Komm. YpaBHEHHs C pa3fensiolUMUCS [EPEMEHHBIMU.
Onnoponnsie auddepeHnnansupie ypaBHeHUs. JIuHewHble auddepeHnaibHble ypaBHEHUS
NIEPBOTO MOPSAKA. Y PaBHEHUS B MOJHBIX Tuddepenuanax. MHTerpupyromumii MHOXUTENb.
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2. InddepennuanbHbie ypaBHEeHHUsI BTOPOro U N-To MOPsiAKa.

JuddepeHunanbaple ypaBHEHUSI BTOPOTO TMOPSAIKA, JOMYCKAIOIIME MOHIKEHHUE IMOPSIKA.
Jluneiinbie mudpepeHnnanbupie ypaBHEHUsT BTOporo nopsaka. CroiicTBa pemieHuit. JlnneitHas
He3aBUCHMOCTh QyHKuuil. Onpenenurens Bporckoro. CTpykTypa o0Iiero pemeHus JMHEHHOTo
muddepeHManbHble ypaBHEHUsT BToporo mnopsaka. (dDyHaaMmeHTanbHas CUCTEMa pPEIICHUM.
Jlunelinple ogHOpOAHBIE AU(DdepeHnnanbHbIe ypaBHEHUs BTOPOTO IMOPAIKAa C HMOCTOSHHBIMU
koa(dumenTaMu: mocTpoeHue odiero pemenus. Meron Ditniepa. JInHelHbIE HEOTHOPOIHBIC
muddepeHraIbHbIe YpaBHEHUS BTOPOTO MOPS/IKA ¢ TOCTOSHHBIMU KodduuuenTamu. Oduiee u
YaCTHOE peIlleHUs] HEOAHOPOIHBIX ypaBHeHUH. JIunelinple nuddepenHnuanbabie ypaBHEHUs N-TO
NOpsIJIKA: CBOMCTBA pEIIEHUH, TEOPEMBI O CTPYKType OOIIEro pelleHus, METOJ] Bapualuu
NOCTOSIHHBIX. JIuHelHble nuddepeHranbHble ypaBHEHUS N-TO TOpSAKAa C MOCTOSHHBIMU
KodpduIMeHTaMu. AJTOPUTM TOCTPOCHUS OOIIETO PEIICHHMSI.

3. Cucremsl 1u¢pepeHInAIBHBIX YPABHECHHUIH.

Cucrtemsl nudQepeHnaIbHbpIX YpaBHEHUH MEPBOTO MOpsAKa: OOIIMe TOHATHS, TeopeMa
CYLIECTBOBaHHMSI U  €IMHCTBEHHOCTH  oOmiero  pemeHus.  CUCTeMbl  JTMHEHHBIX
mudepeHInaIbHbBIX YPaBHEHUH IEPBOTO TMOPSIKA: MHTETPHUPOBAHUE METOJOM HCKIIIOUCHHS.
CucreMbl nuHEHHBIX Aud@epeHnanbHbIX YpaBHEHHI MEPBOrO MOPsAKa: CBOWCTBA PEILCHUH,
TEOPEMBI O CTPYKType OOILEro penieHusi, MeToJ] Bapualii NOCTOSHHBIX. CHCTEMBl JIMHEHHBIX
OIHOPOAHBIX ¥  HEOJHOPOAHBIX AU(QEpeHInanbHbBIX  ypaBHEHUH €  MOCTOSITHHBIMHU
kodpdunueHTaMu. OJNEMEHTHl TEOPUH YCTOWYMBOCTH. METOAbl YHCIECHHOTO pEHICHUS
muddepeHIaNbHbIX ypaBHEHUH.

4. YucaoBble U PyHKIMOHAJIBbHBIE PSA/bI.

YucnoBble psObl: OCHOBHBIE TOHATHSA, CBOWCTBA CXOISALIMXCA PAIOB, HEOOXOTUMBIN
IIPU3HAK CXOAMMOCTH. ['apmonuueckuil psaxn. Psaawr [{upuxne. IIpu3zHaku cpaBHEHHs PSOOB C
MONIOKUTENbHBIMU uieHaMmu. [IpusHak JlamamOepa. MHTerpanbHblil U paguKadbHBIA MPU3HAKT
Kommu. 3nakouepemyrommuecss psiapl: npusHak JleiiOHuia. 3HaKONEpEeMEHHBIE PSJIbI: TOHSATHUS
abCOMIOTHOW W YCJIOBHOM CXOJMMOCTH, NpPU3HAK aOCONIOTHOM CXOJUMOCTH, CBOWCTBA
a0COJIIOTHO U YCJIIOBHO CXOMSIIIUXCSI PSAJIOB.

OYHKIMOHATBHBIE PSIIBI: OCHOBHBIE MOHSTHUS, 00MacTh cXoauMocTd. CTereHHBbIE PSIbL:
pamuyc, WHTEpBaJ, 00yacTh cxoaumocTH. CBOWCTBAa CTENMEHHBIX psAAoB. Psgaer Teitmopa u
MaksiopeHa: CcBOHCTBa, YyCIOBME CXOJUMOCTH psila K HCXOAHOM (YHKIMH, OCHOBHBIE
pasnoxeHus. Paznoxxenue ¢yHkuuu B psag MakiopeHa ¢ MOMOILBIO OCHOBHBIX Pa3OXKEHHM.
['maBHOe 3HaueHue QyHkumuu. DxBuUBaneHTHble (yHkuuu. [Ipumenenue psgoB Teinmopa u
MakJsopeHa /1151 BBIUMCIICHUS [TPE/IETIOB.

5. 3ako4ennue.

Hcnonp30BaHNE MaTEMATUYECKUX METO/IOB B IPAKTHUECKOH 1€ATEIBHOCTH.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTtp
Bubl yueOHoii padoTsi 3au. ef./ 3ay4. ej./ 3ay4. ej./ 3ay4. ej./
akK.uac aK.yac aK.yac aK.yac
Oo6masn TPYA0EMKOCTH
AMCHHILTHHEL 10 y4{eOHOMY 15/540 5/180 4/144 6/216
1Ay
AyIUTOPHbIE 3aHSITHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexuuu (JIex) 2,65/96 0,88/32 0,88/32 0,88/32
Hpaxriaeckue 2,65/96 0,88/32 0,88/32 0,88/32
sanstus (I13)
CamocrosiTenbHas padora (CP): 7,71276 2,23/80 2,23/80 3,24/116
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Bua xonTpoJs:

2[72

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Mupopmaruka» (b1.b.6)
1. Heab AMCHUANIAHBI
Lenp aucuumiaumHsl —  TOpuoOpeTeHHe  0a30BBIX  3HAHWM O  COBPEMEHHBIX

MH(POPMALIMOHHBIX TEXHOJOTHAX, a TAaKKe YMEHMH M HIPAaKTUYECKUX HaBBIKOB B 00JacTu
UHPOPMATUKH, MCHOIB3YEMBbIX NPH PEIICHHH HAYYHBIX M NPAKTUYECKUX BBIYMCIUTEIBHBIX
3a/1a4 CTYyI€HTaMHM BCEX CIIELIMAIIBHOCTEH.

2. B pe3yabrare u3yYeHHs] JMCUMILUIMHBI oOydawIluiics M0 mporpamMme

MaruCrparypsl 10J/I7KCH:

3HATb:

Obaaoams crnenyromumu obuienpodeccruonanbubiMu (OITK) komnereHusmu:

— BJIaJICHUEM TIOHMMAaHHsS CYIIHOCTH W 3HadeHus wuHpopManmumum B Pa3BUTUHU
COBPEMEHHOT0 HMH(OPMAIIMOHHOTO OOIIECTBA, OCO3HAHUS OMNACHOCTH W  YrPO3bI,
BO3HHUKAIOIIUX B 3TOM IPOIECCEe, CIOCOOHOCTHIO COOJI0/IaTh OCHOBHBIE TpPEOOBaHUS
nH(GOPMaLIMOHHON O€30MaCHOCTH, B TOM YHUCIIE 3alllUThl rocyaapcTBeHHoM TaiHbl (OITK-
4);

— BJIAJICHUEM OCHOBHBIMHM METOJIaMH, CIIOCOOaMHU U CPEACTBaMHU TOJYYCHHUS, XpaHCHUS,
nepepaboTku MH(OPMANMK, HABBIKAMH pPabOThI ¢ KOMITBIOTEPOM KaK CpPEICTBOM
ynpasienus unpopmarueii (OITK-5);

CBOMCTBa HH(OpPMALIUH, CITOCOOBI €€ XpaHEHHUs U 00padOTKH;
CTPYKTYpPY, IPUHITUIIBI pa0OTHI B OCHOBHBIE BO3MOXKHOCTH DBM;
TOTIOJIOTHIO ¥ ApXUTEKTYPY BBIUUCIUTENBHBIX CETEH;
TIPHUHIIHITEI aJIPECAlliN MTOJIb30BaTENICH, KOMIIBIOTEPOB U PECYpcOB B ceTr VIHTEpHET;
pasnu4yath U pacmdpoBeiBaTh [P — anpec, JTOMEHHOE HMsI KOMITHIOTEpa;
a Tak)Ke BIAJE€Th HABBIKAMU CaMOCTOSITEIBHOTO pEIICHHs 3a7ad Ha KOMIIBIOTEpE,

BKJIIOYAIOLIME MIOCTAHOBKY 3aJ1auM, pa3pabOTKy aJropuTMa U OLEHKY ero 3(pQpeKTUBHOCTH;

yMeTb:

CTPYKTYpY, IPUHLUIIBI paOOThI U OCHOBHBIE BO3MOXHOCTH DBM;

OCHOBHBIE THIIBI AJITOPUTMOB, S3bIKH IPOTPAaMMUPOBAHUS;

CTaHJapTHBIE MPOTrPaMMHBIE 00ecTIeUeHUs1 CBOEH MPOPeCcCHOHATBHON e TeTbHOCTH;
AITOPUTMBI PELICHUS HEITMHENHBIX YPaBHEHUN;

aJIrOPUTMBI OJHOMEPHON ONTUMHU3ALINY;

nUcaTh ¥ OTJIAXKHUBATH MporpaMmMel Ha VBA 1o pa3paOoTaHHBIM aJropuTMaM;
MPUMEHSTh METO/Ibl MATEMaTU4YECKON CTATUCTUKH ISl pEIICHUS KOHKPETHBIX 3a/1a4;
UCMOJIb30BaTh MAKeThl MPHUKIAAHBIX MPOrpaMM TNpU JajbHeimeM oOyuyeHHH W

MIPaKTHUYECKON NEATEIbHOCTH.
BJIA/IETh:

HaBbIKaMU CaMOCTOSATCIBHOI'O PCIICHHA 3ada4 Ha KOMIIBIOTEPE, BKIIOYANOIIHEC

MOCTAaHOBKY 3aJaud, pa3pabdOTKy aJrOpUTMa U OLEHKY ero 3(QQeKTUBHOCTH METOJaMHU
MaTeMaTHUYeCKON CTaTUCTUKU 11 00pabOTKU HKCIIEPUMEHTA;

3

METO/IaMH peau3alii aITOPUTMOB Ha KOMITbIOTEPAX.
3. Kparkoe cogep:xaHue TUCHMILIUHBI:

.1. ApXxuTeKTypa KOMIIBIOTEPOB ¥ KOMIIBIOTEPHBIX CETEH:

HCTOPUS Pa3BUTHUS BHIYMCIUTEIBHON TEXHUKH U MEPCOHANBHBIX KOMIbIOTEpoB. KpaTkas

UCTOPUS PpA3BUTUS BBIUUCIUTEIBHOW TEXHUKM M IepcoHaNbHbIX KoMmibroTepoB (I1K).
Boruncnurensnas Mmammba @on-Heiimana w mammba Teiopunra. Paspabotku HopOepra
Bunepa;
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eapxurektypa I[IK, anmaparasie cpenctBa IIK. Mcnosb3yemble CHUCTEMBI CUUCICHHS,
JJIeMeHThl MareMaThueckoi jorumku. OOmee mnpencrasaeHue o IIK m uX BO3MOXKHOCTSX.
OyukuuoHanpHass cxema IIK, warucrpansHO-mMOnynbHBIM —HpuHuun nocrpoenus 11K
Amnmnapathsle cpeactBa I1K: mukpomnpoueccop, onepatuBHas U K3II MAaMATh, BHEIIHAS NaMsTh,
LIMHBI ajJpeca, KOMaHA M JAaHHBIX, TAaKTOBBIM reHeparop. [IpMHIMI OTKPBITON apXUTEKTYpHI:
cUCTeMHas IuHa, pa3psaaHocTs. [lepudepuiineie yerpoiicrsa I1K: knaBuarypa, Mbllllb, MOHUTOD,
npuntep U ap. OcoOEHHOCTH TMPEACTaBICHUS JaHHBIX HAa MAlIMHHOM ypoBHe. IIpenmyiiecTBa
IU(PPOBOro MpeaCTaBlIeHUs] HH(MOPMALMM Iepel aHAJIOTOBBIM IPEICTABICHUEM: BBICOKOE
Ka4eCcTBO 3alMCH U OTOOpakeHUs HMH(POpPMALUH, MPOCTOTa W HAACKHOCTH JyOIMpPOBAHUS
(xormmpoBanusi) wuHpopMmanuu 0e3 moTepu KadectBa. CHCTEMBI CUYUCICHUS (AecATUYHAS,
JIBOMYHAs, BOCbMEpHUYHAs, LIECTHAALATEpUYHAs), MpaBWia IEpeBoAa M3 OIHON CUCTEMBI B
Ipyryr0. DJIEMEHThl MaTeMaTH4eCKOH JIOTHMKHU: TOHSATHS (POpManbHOM JIOTMKH, OCHOBHBIC
JIOTMYECKHUE onepanuu U popmMylibl, JJorndeckre ocHOBbI paboTsl I1K;

® KOMITBIOTEPHBIE CETH: TOMOJOTMM ceTeil, ux xapakrepucTuku. KommbrorepHas ceThb -
COBOKYITHOCTh KOMIIBIOTEPOB M PA3JIMYHBIX YCTPOWCTB, 00ECIIEUYMBAOIINX HH(OPMAIIOHHBIN
OOMEH MEXJy KOMIIBIOTEpaMH B CETH 0e3 HCIOIb30BaHUS KAKMX-JIMOO NPOMEXKYTOUYHBIX
HocuTene nnpopmanuu. Tomonorun ceTei: 3Be3aHast, MIMHHAS, KoJiblieBasi. CeTu 3aKpbITOTO
TUIA: JOKaJbHbIC U pacHpeeieHHble CeTH, KOpHopaTuBHbIe ceTu. [IporpaMMHO-TEXHUYECKOE
oOecrieueHue: ajanTep, KOTOPbIM yIpaBisieTcs CIEUMaIbHOM Hporpammoin JpaiiBepom;
ONEpallMOHHAs CHUCTEMa, YOPAaBJAIOIIAs KOMIIBIOTEPOM, IPEAOCTABISIONIMM  PECYpChI;
IPOTOKOJIBI - OCOOBIE SI3BIKM, HA KOTOPHIX OOMEHHBAIOTCS MH(pOpMAIMEel KOMIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'mobanbhbie cetn pazauuHoro macirada (WAN —Wide Area Net, MS
Network wu Internet). Bosmoxnoctn ceru WHTepHer. OnexkTponHas mouta. JlocTynm K
uHpOpMalMOHHBIM pecypcaM. Cucrema TenekoH(pepeHLuil. Ajpecanuss M TPOTOKOJBI B
WHTepHeT;

e MyJIbTHME/MA — JUAJIOTOBas KOMIIbIOTEPHAsl cUcTeMa, 00ecleunBarollas CHHTE3 TeKCTa,
rpaduky, 3ByKa, peuyd U BUAEO. YCTPOHCTBA MyJbTHUMeAHA. TpeOoBaHUS K MYIbTUMEAUUHBIM
CpencTBaM KOMITbIOTEPOB. PacimmpeHHbie BO3MOKHOCTH 00pabOTKH, MpeoOpa3oBaHus, CUHTE3a
uHpopMaluu (KOMIbIOTEpHAs: aHUMalus, MoAu(UKalusa U300paKeHUH, TpexMepHas rpaduka).
MynbTuMeauitHbIE TporpaMMbl. [IporpaMMbl pemakTUpPOBaHHWSA, MOHTaXXa 3BYKAa M BHUJIEO.
Buneo-penakropsl, Moayiau cred@@eKToB, MOHTaKHbIE CTYAUU. DJIEKTPOHHBIE MPE3EHTALUU
(ocHoBHBIe BO3MOXkHOcTH MS PowerPoint), sTanbel co3maHus NOpe3eHTaLUd, CTPYKTypa
Ipe3eHTalMi U 0COOEHHOCTH PaOOTHI C PEAAKTOPOM.

3.2. [IporpamMHoOe obecnieueHue:

® CTPYKTypa OIEPaIlMOHHBIX CHUCTEM, MaKeThl MPHUKIAAHBIX mporpamm, Microsoft Office.
Knaccugukarus nporpaMmmubsIx cpecTB. CHCTEMHOE U MPUKIIAHOE IPOrpaMMHOE oOecriedeHne
[TK. O630p onepanmonnsix cucreM (OC). [Ipunnunst cozganus u coctaB OC: saapo, uatepdeiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, monynenbiii npuniun nocrpoenus. Cpena
WINDOWS: oxHa, uX 3JIeMeHTBI, paboTa B MHOTOOKOHHOM pexuMme. Paborta ¢ oObekramu
WINDOWS. Spnbiku 1 pabota ¢ Humu. Ilanku: cozganue, nepeMMeHOBaHHE; KOMUPOBAHHUE U
nepeMenieHrne o0beKTOB (MarnoK U SPIBIKOB), yaajdeHue o0bekToB. Kop3uHa U ee HazHaueHUE.
Hactpoiiku WINDOWS: nara u Bpems, HacTpoiika MBIIIH, dKpaHa. DJIEMEHTbl TEXHUYECKOTO
cepuca [IK: ycTaHOBKa onepallMOHHOW CHCTEMBI, CO3IAHUE WHIWBHAYAJIbHOU ONEpaluOHHON
cpebl TOJIb30BaTeNs, MOAJACPKKA IETOCTHOCTH MH(OPMAIUK, paclIMpeHHe U MOJAECpPHHU3ALUA
KOH(UTYypaluy anmnapaTHbIX U IPOTPaMMHBIX CPEICTB

e TexctoBelii penaktop WORD, penakropel MaTeMaTHUECKMX W XUMHYECKUX (opmyi.
OCHOBBI HCMOJB30BAHUS TPOTpaMM OOILIEr0 Ha3Ha4yeHUs (KpaTKuil 0030p) Ha mpuMepax
TekcToBoro pemakropa WORD, penakTopoB MaTeMaTHYECKUX M XHUMHYECKUX (opmyiL.
Ocob6ennoctu TekctoBoro pexakropa WORD. BBon u pegaktupoBanue Tekcra. Konuposanue u
nepemMenieHne o0BEKTOB, pabora ¢ Tabmunamu. Bpeibop Buma, pasmepa mpudrta,
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dbopmatupoBanue cumBojoB U ab3areB. Komuposanue (opmara. OCOOEHHOCTH CO3TaHUS
CCBUIOK, oruaBieHuid. Co3mgaHue JTOKYMEHTOB pa3iM4HbIX (opM  (CTaHAAPTHBIX U
HECTaHNAPTHHIX). Vcronb3oBaHWe peJakTopa MaTeMaTH4eckuX ¢GopMyl B TEKCTOBBIX
JNOKyMeHTax. Pemaktop XuMuueckux GopMmys, Ha3HAa4eHHE U OCOOCHHOCTH PaOOTEHL.
KonupoBanue xumMuyeckux popmys B TEKCTOBbIE TOKYMEHTBI.

e Cucrema ympaneHus 6azamu naHHbslx ACCESS: coszmanue monp3oBatensckux CYB/],
dbopmupoBanue 3ampocoB, otueToB u Gopm. HWHPopmanmonHbie cucTeMBbl. CHCTEMBI
ynpaBieHus: 6aHkamMu U 0a3aMu JaHHBIX. PensiuoHHas Mojaenbs AaHHbIX. CTpyKTypa 3amucH,
MeToAbl JocTyna K uHpopmanuu. O6MeH mpaHHbIMU ¢ Apyrumu npuioxeHusmu WINDOWS:
TEKCTOBBIMH PEIaKTOPaMHU M AJICKTPOHHBIMU Tabnuiiamu. Pensimonnas 6aza ganaeix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, MaHeldb WHCTpyMeHTOB. Co3maHue M OTKphITHE 0a3bl JaHHBIX.
BBoj u penakTupoBaHue JaHHBIX B PEXKUME TaOJIULBI U peXUME KOHCTpyKTOopa. DopMUpoBaHUE
3arpocoB. 3ampockl MPOCThIE U MHOTOTA0JMYHbIE, 3apOChl ¢ yciioBUsAMU. Co31aHUE OTYETOB U
dopm. Texnonorus peanuzanuu npocteimux 3aaad cpeacrsamu CYBJ[ ACCESS.

e Pemienue BBIYMCIHMTENBHBIX 3amad ¢ ucrnosb3oBanueM EXCEL: obGpabortka Tabiu,
NOCTpOeHHE TpaUKOB W JUarpaMM, BBIUYMCIIEHHE MATPUYHBIX BbIpakeHWi. Ha3nauenue
anekTpoHHblx Tabmu (MS EXCEL). Oco6enHoctu Tabmuynoro mpoueccopa EXCEL wu
UCTIOJIB30BaHUE €TO0 IS pelieHHsI MHPOPMALMOHHBIX U WH)KCHEPHBIX 3a/1a4. TeXHrKa paboThl ¢
EXCEL. Oxno EXCEL. AOcomoTHas W OTHOCHUTEIbHAs ajapecalus. BeineneHue sdeek,
nepeMenieHue mo padbouemy iucry. Pacuer mo ¢opmynam. Kommuposanue dpopmyir. [Toctpoenue
rpaduxoB. Pacuer ¢pyHKIIMOHATBHBIX 3aBUCUMOCTEI U TOCTPOEHUE rpa@uuecKux U300pakeHui
¢ wucnoip3oBanueM cranmaptHeix ¢Gyakmumii EXCEL u wmacrepa ¢ynkuuit. Iloctpoenue
MOBEPXHOCTEH C MCIONIBb30BaHUEM MacTepa Auarpamm. Pabora ¢ tabnunamu. @opMatupoBaHue,
opopmienne Tabmuu. YucnoBble U MONb30BaTeNbCKHE (QopMmaThl. CBOJHBIE TAaOIHIIBL.
[Toctpoenue auarpamm. PazpaboTka 1 peanusanus NpocTeHIINX aIrOPUTMOB C UCIIOIb30BAHUEM
Bo3MoxkHOocTei EXCEL (HaxoxaeHne MakCHUMajbHOTO (MUHUMAIBHOTO) 2JIEMEHTa BEKTOpa U
MaTpHIlbl, HAXO0XJEHHE CYMMBbI 3JIEMEHTOB BEKTOpPa M MATpPHUILbl, BBIYMCICHHE MaTPHUYHBIX
BBIPAXKEHUI).

3.3. AITOpUTMBI 1 OCHOBBI IPOIPaMMHUPOBAHUS:

® AITOpUTMBI, TUIIBI anropuT™MoB. [loHsTHE anroput™ma U ero cBoictBa. CriocoOb! 3amucu
aNropuTMOB. MOAYNbHBIN NPUHIUI TOCTPOEHUS AITOPUTMOB U ITPOIPaMM.

® XapaKTepUCTUKU S3BIKOB NporpaMMupoBaHus. OCHOBHBIE CTPYKTYPbl M IPHUHIUIIBI
CTPYKTYPHOTO MporpaMMHpoBaHus WUIOcTpaiusa. CTpyKTypHOE MpOrpaMMHpOBAaHUE, €ro
ocobeHHOcTH. TexHoyorus OOBEKTHO-OPUEHTHUPOBAHHOIO IMPOTPaMMHPOBAHUS; CBOMCTBA
A3BIKOB: Haclie[loBaHUe, MHKANCYIALuus, noaumopdusm. [ToHATHS A3BIKOB: KJIacChl U OOBEKTHI.
OBoronus U KilaccuPUKaIus SI3bIKOB IporpaMMupoBanus. [ToHsITHS TpaHCIALINMY, KOMIWIALNY,
UHTEpHpeTallui, WX pa3iuuyus. ba3oBble anropuTMHUYecKHe KOHCTPYKLIMHU (CIel0BaHHUE,
BETBJICHHE, IIOBTOPEHME), MpUMEpbl UX peanu3anuu. OCHOBHBIE KOHCTPYKIUHU SI3BIKOB
IpOTrpaMMHUPOBaHUS. SI3bIKM IPOTPAMMUPOBAHUS BBICOKOTO YPOBHSI.

¢ BrrunicnuTenbHble alrOpUTMbI U NPOrpaMMHbIE peanu3anuu Ha VBA nns o6paboTku
uHpopmanuu Ilponecc pemenus 3agad Ha koMmbloTepax. [IporpaMmmupoBanue Ha s3pike VBA:
OCHOBHBIE OIEPaTOPHI SI3bIKa, MpoIeypsl U GyHKIMHU. Pa3paboTka u peanusanus MpoCTEHIINX
IrOpuTMOB 00pabOTKM HH(pOpManuu (penieHue 3agady ¢ OJHOMEPHbIM M MHOTOMEPHBIM
o0beMoM uHGpopManuu). UncaeHHble METO/Ibl aHaIM3a OJJHOT'O HEIMHEHHOr0 ypaBHEHUS: TIOUCK
KOpHEW, pelleHne 3aJadyd OJAHOMEPHOM ONTHUMM3AlMH (HaXO)KJIEHHE TOUYeK MaKCUMyma U
MUHUMYMa (GYHKIHK). MeToJbl CTaTUCTUYECKOH 0OpaOOTKH pe3ylbTaTOB M3MEPEHHH OTHON
BEJIMYMHBI: BEIYUCIIEHUE TOUYEUHBIX (CPEeIHEro, AUCTIEPCUH, CTaHIapTa) U MHTEPBAIBHBIX OLEHOK
CIIy4allHOM BEJIMYHHBI.

3.4. 3amuTa nadopmanuu

AJNTOPUTMBI 3aIUTHI HH(POPMAITUHI: METO/bI 3aIlUThI, KOMIBIOTEPHBIE BUPYCHI U 00pB0a ¢
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HuMmu. [loHsTHe O0€30macHOCTH KOMIBIOTEPHON HHQOpPMAIMK: HAASKHOCTh KOMIIbIOTEpA,
COXPaHHOCTh JaHHBIX, 3aIlUTa OT BHECEHUS W3MEHEHHWH HEYIOJIHOMOYEHHBIMU JIMIIAMH,
COXpaHEHHME TaWHbl MEPEeNUCKH B OBJIEKTPOHHOM ceTH. MeToabl pealu3aluyd  3alIUThI
uHpOpMaLUK: TPOTrpaMMHbBIE, anmapaTHBIE, OpPraHW3alUOHHBIC.  VCTOpHS BO3HUKHOBEHHUS
BUPYCOB M aHTUBUPYCOB. CrIOCOObI 3apaskeHus1, 3alIUThl U O0pHObI ¢ Bupycamu. OCOOEHHOCTH
paboThl aNTrOPUTMOB BHPYCOB: PE3UACHTHOCTh, IMOJUMOPPHUYHOCTE U CaMOIIU(ppPOBAHHE.
KoMribroTepHble BUPYCHI, UX crieluduka 1 aHTuBUpycHbie mporpammbl (Kacmepckuii, Dr. Web,
Avast, AVG). CnocoObl mu¢ppoBanus ¥ mnepeaayd MHPOPMALUU HA JaJbHHE PACCTOSHHSL.
OTKpBITHIA U 3aKPBITHIN KItoun mudpoBanus. JledparMeHTamnus aucka.
4. O0beM y4eOHOH JUCHUIJIMHBI

Bunpl yue6HOM paboThI B 3aueTHEBIX B akanmewm.
SIMHUIIAX Jacax
O0mas TpPyA0EMKOCTh JMCHHILIMHBI 110 Y4eOHOMY IJIAHY 3,0 108
KonTaktHas padora (KP): 1,33 48
Jlexruu (JIek) 0 0
[Tpaktuueckue 3anstus (I13) 0 0
Jlaboparopusbie 3austus (J13) 1,33 48
CamocrositesbHasi padora (CP): 1,67 60
Pedepar / camocrosiTenbHast mpakTuyeckasi pabora 0 0
CaMOCTOsTEIbHOE N3YUYEHHUE Pa3/iesIOB JUCHUILINHBI 1,67 60
KonTakTHas camocTosTenpHas pabora 0 0
Bujx koHTpOJISA: 3a4eT 0 0

AHHOTauMs padoyeii MPporpaMMsbl JTUCIUTLIMHBI
«®u3uka» (b1.b.7)
1. Hesau u 32724y JHCHMUIIMHBI

Heab0 AUCHMIIMHBI SBISETCS NMPUOOpPETEHHE CTYIEHTaMU 3HAaHUI 10 OCHOBHBIM
pasaenam (GU3NKH U yMEHUIO IPUMEHSATh MX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIMILTHHAX.

2. TpeGoBaHus K pe3y/JibTaTaM OCBOECHMS AUCHHUILINHBI

N3ydyenne kypca pu3uku Mpu MOATOTOBKE OakanaBpoB Mo HampasieHuto: 18.03.01
XuMHUecKasi TEXHOJIOTUs

CIOCOOCTBYET MPHUOOPETEHHUIO CIAEAYIOMINUX KOMITETCHITH:

CrocoOHOCTh ¥ TOTOBHOCTh ~ HCHOJB30BaTh  OCHOBHBIE  3aKOHBI  (PU3MKH B
npodeccuonanbHoit aestenbroctu (OITK-1)

['0TOBHOCTH UCNONB30BaTh 3HAHUS O COBPEMEHHON (HU3MUECKOW KapTHHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHUHM BEIIECTBA JUId TOHHUMAaHUS
OKpyXaromiero Mupa u sieieanit npupoasl (OI1K-2).

B pesynbrare u3ydeHus: AUCHUILIMHBI CTYIEHT I0JIKEH .

3HATh:

- (huznYecKre OCHOBBI MEXaHUKH, (DU3UKU KOJIEOAHUH U BOJIH, SJIEKTPUUECTBA U MarHeTU3Ma,
AIIEKTPOAMHAMHUKH, CTATHCTUIECKON (PU3UKH U TEPMOAMHAMUKH, KBAaHTOBOH (hH3HKH;

- CMBICTT (DyHJTAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, TPUHIUIIOB U MTOCTYIATOB; UX
(GOpPMYITHPOBKH 1 TPAHHIIBI TPUMEHUMOCTH;

- CBSI3b IMPOKOT0 Kpyra GU3NYECKUX SIBICHUH ¢ QyHIaMEHTAIbHBIMU NPUHIUIIAMH U 3aKOHAMU
buzuky;

- OCHOBHBIE METO/Ibl PELICHU 33/]]a4 10 ONMCAHUIO (PU3UUYECKUX SBICHUM;

- METOJIbI 00Pa0OTKH PE3YyIHTATOB (PU3HUUECKOTO IKCIIEPUMEHTA.

yMeTh:

-IPUMEHATh TEOPETUUECKUE 3HAHUS U SKCIIEPUMEHTAIbHBIE METO bl HCCIIEAOBAHMS IIPU
peleHny TpoecCuOHATIBHBIX 3a71ay;
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-[IPOBOJIUTH PACUE&ThI, OCYIIECTBIIATh aHAJIN3 U HA OCHOBE 3TOTO JieJ1aTh 000CHOBaHHbIE BBIBO/IbI;
- QHAJIM3MPOBATh PE3YIbTAThl HAOIIOJCHUN 1 SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB U NPUHIIMIIOB (PU3MKH;
- OTIPENIENATh XapakTep PU3NIECKUX MPOIECCOB IO KOMIUIEKCY SKCIIEPUMEHTAIbHON
UH(pOPMAaLIUU IPHU TOMOIIU I'padUKOB, TAOIMIL U ypaBHEHUH;
- IPEJCTABIATh 00pabOTaHHYIO SKCIEPUMEHTAIBHYIO H TEOPETUYECKYI0 HHPOPMALIUIO B YCTHOM
U MUCbMEHHOH (opMe, B TOM YHCIIE C UCIIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTU.

BJIa/IeTh!
- HaBBIKAMU PabOTHI C IMUPOKUM KPYroM (PU3HYeCKHX MPUOOPOB 1 000pyI0BAHMS;
- HaBbIKaMU OOOCHOBAHUS CBOUX CYKIECHUH M BBIOOpA METO/1a UCCIIEIOBAHMUS;

3. Kparkoe conep:kaHue TMCHUIINHBI

Cemectp 2

Beenenue

[Tpeamer ¢pusuku. Metoas! GU3NYECKOr0 UCCIEIOBAHUS: OIIBIT, THIIOTE3a, SKCIIEPUMEHT,
TEOpHUs.

1. ®u3uyecKkue OCHOBBI MEXaHUKH

IIpeamer  xuHematuku.  llepememenne,  ckopocts,  yckopeHue.  Kunematmueckue

XapaKTEPUCTUKU BpalaTeIbHOTO JBUKEHHUS. 3aKOHbl HbroTOHA. 3aKOH BCEMUPHOTO TATOTEHUS.
JIBi>keHHue Tena TEepeMEHHOM Macchl. 3aKOH BCEMHUPHOIO TAroTeHus. JIBuxkeHue Tena
nepeMeHHol Macchl. YpaBHeHuss Memepckoro. ®opmyna [uonkoBckoro. Ymopyruil u
HEyNpyrul ynaapsl mapoB. MOMEHT HHEpPUMM MaTEPUAIBHOM TOYKM M TBEPAOro Teja.
Kunematuka rapmonuueckux koneOanuil. JuddepeHunanbHoe ypaBHEHHE T'apMOHHUYECKUX
koneOanuii. [loHsiTHEe O 3aTyxaromMX U BBIHY)KJIEHHBIX KojeOaHusAX. BoiHOBoe nBHKEHUE.
BomHbI IPOAOIBHBIE U NTONIEPEYHBIE.

2. OcHOBBI MOJIEKYJISIPHON (pr3nKH

OeMeHThl TEpPMOJUHAMUKY U pU3Hueckoi KuHeTHkH. VaneanbHblil ra3. Pacnpenenenue
BonwsimMana u ero obmedusnuecknii cMmpici. PeanbHblii ras. Ypasuenue Ban-nep-Baanbca.
TepmoauHaMudeckuil Metos B ¢pusnke. PaBHoBecHbIE cocTosiHUS. Havana TepMoiIuHaAMUKH.
[{uxipl. DHTpOMHS U €€ CTaTUCTUYECKOe ToJIKoBaHUE. SIBnenue nepeHoca. quddysus. 3akon
@uka. TermonpoBoaHocTh. 3akoH Pypbe. BHyTpeHHee TpeHue (BsI3kocTh). 3akoH HproToHA.

3. DJ1eKTPOCTATHKA U MOCTOSIHHBIN JJ1eKTPUYECKUH TOK

3axoH Kynona. Teopema Octporpanckoro-I'aycca. Jlunons. Iu3anexkTpuku B
AEKTPOCTATUYECKOM ITOJIE.

Cemectp 3

1. DueKTpOoMarseTusm

3akon Amrmepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenna. MarueTuku. 3J1eKTpOMarHuTHAs
MHAYKIUs. YpaBHEHHE MakcBea.

2. OnTuka

Nntepdepentus BonH. Judpakuus BonH. [lonspuzanus BonH. TemioBoe u3nydeHue. 3aKoH
Kupxroda. I'nnotesa [1nanka. KBanTOBOE 00BsICHEHNE TEMIIOBOTO M3TydeHU. DPPEKT
Komnrona. fAnepnas moaens atoma. [locrynarst bopa. Atom Bogopozaa no bopy.

3. DiieMeHTbI KBAaHTOBOH QU3UKH

I'unoresa ne bpoinsa. Bonnosoe ypasHenue lllpeaunrepa it CTallMOHAPHBIX COCTOSTHUM.
Omnprter LlTepna-I'epnaxa. MaorosnektponHusiii atoM. Dddekt 3eemana. [Tpuniumn [Taymm.
KBanTOBBIE cTaTHCTHUECKHE pacnipeneneHus bo3e-Oiinmreiina u ®epmu-/npaka. ®oHOHBIL.
3akonsbl [{ebast m DiiHIITeliHA. XapaKTEPUCTUKH sIIpa: 3apsl, Macca, YHEPTHUs CBSI3U HYKJIOHOB.
Snepusle peakuuu. PyHIaMEHTAIBHBIEC B3aUMOICUCTBUSA U OCHOBHBIE KJIACCHI DJIEMEHTAPHBIX
YacTHL.
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4. O0beM y4eOHOH JUCIHIJIMHBI

Bcero |2 cemectp| 3 cemecTp
Buabl yueoHoi padoTe 3a4. ex./ | 3a4.ex./ | 3a4. ex./

aK.yac aK.4yac aK.yac
O01mas Tpya10eMKOCTh TUCHHUILIMHBI 110
BT 10/360 | 3,95/160 | 6,05/200
TJIAHY
AyIMTOpHbIE 3aHATHSI 3,6/128 | 1,35/64 | 2,25/64
Jlexnuu (JIek) 1,35/48 0,45/16 0,9/32
JlaGopaTtopHsbie 3ansatus (J1ad) 0,9/32 0,45/16 0,45/16
[TpakTHueckue 3aHATHUS 1.35/48 045/16 0.9/32
(H3) ) i) )
CamocrositesbHas padora (CP): 4.4/160 1.6/60 2 8/100
Bunx konTpoJas: 2172 9K3aMeH- | JK3aMeH-
IK3aMeH/3a4uer 1/36 1/36

AHHOTanus padoyeil NporpaMMbl AU CUMIIIMHBI
«O0mas u Heoprannuyeckasi xumus» (b1.b.8)

1. Heap AMCHUNIMHBI — TPHOOpETEHWE 3HAHUU W KOMICTCHIMHA, (HOpPMHpPOBAHHE

COBPEMEHHBIX MPECTABICHUN B 00JIaCTH TEOPETUUECKHX OCHOB XHMMHH.
2. B pe3yabTaTte U3y4eHUsl TUCHMIIJIMHBI CTYEHT J0JI2KEH:

Obnadoams CIeAyOIUMU KOMIIETSHIIUSAMU:

— CIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMILUTUH B ipodeccronanbHoi aestensHoctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMS O COBPEMEHHOW (U3NYECKOM KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOECHUU BEIIECTBA JJI1 IOHUMaHUS
OKpyXaromiero mupa u siiieanit npupozsl (OI1K-2);

— FOTOBHOCTBIO UCIOJIb30BaTh 3HAHUS O CTPOEHUH BEIIECTBA, IPUPOAEC XUMUYECKON CBSI3U
B Pa3IMUHBIX KJaccaX XHUMMUYECKUX COEJUHEHMH [UIsi TOHUMAaHHUS CBOWMCTB MaTepHUaJioB U
MeXaHH3Ma XUMHUYECKHX MPOLIECCOB, TPOTEKANINX B OKpyxkaroiieM mupe (OITK-3).

B pe3ynbrare u3yueHus: AUCUUILINHBI CTYACHT JTOJIKEH:

3HATh:

— 3JIEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYJ;

— OCHOBBI TEOPUU XMMHUYECKOM CBSI3U B COEIMHEHUAX PA3HBIX TUIIOB, CTPOESHUE BEIIECTBA
B KOHJEHCUPOBAaHHOM COCTOSIHHH;

— OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX IPOLECCOB U XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS;

— METOABI ONMCAHUS XMMHUECKUX PAaBHOBECUI B paCTBOPAX 3JIEKTPOIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJAMHAILIMOHHBIX COCTMHEHNN.

yMeThb:

— BBINOJIHATh OCHOBHBIE XMMHUYECKHUE OIEpaliy, OMNPEeAeNsiTh TepMOJAUHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKLIMI U pABHOBECHBIE KOHIIEHTPALMHU BEILIECTB;

— HCIOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJAMHAMUYECKHE CIPAaBOYHbBIE
JTAHHBIE IS PelIeHns Tpo(ecCHOHANbHbIX 3a/ay;

— TPOTHO3UPOBATH BIMSHUE PA3TUYHBIX (AKTOPOB HAa PABHOBECHUE B XMMHUYECKUX
peaxkusx.

BJIA/IETh:

— TEOPETHMUYECKUMU METOJaMHU OIMCAHMS CBOMCTB IPOCTBIX M CJIOXKHBIX BELIECTB Ha
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OCHOBE DJJIEKTPOHHOIO CTPOEHUS HMX aTOMOB M IIOJIOKEHHS B IEPUOJUYECKONM CHUCTEME
XUMUYECKHUX AJIEMEHTOB;

— DKCIEPUMEHTAJbHBIMU METOJIaMU OMPECNICHUs HEKOTOPBIX (HU3UKO-XUMUYECKHX
CBOMCTB HEOPTaHUYECKUX COCIMHEHUM.

3. KpaTkoe cogep:kaHue TUCHUIIUHBI:

CrpoeHue aTOMOB U IEPUOTUYECKHI 3aKOH.

BonHoBBIE CcBOMCcTBa MarepuaibHbIX O0OBEKTOB. YpaBHeHue ne¢ bpoina. CooTHomieHue
HeonpeneneHHoctei ['eiizendepra. [lonstre o kBaHTOBOM Mexanuke U ypaBHenuu lllpenunrepa.
CoBpemenHast GOpMYJIUPOBKA MEPUOTUIECKOT0 3akoHa. [leproandeckasi cucTemMa u ee CBSI3b CO
CTPOCHHEM aTOMOB. 3alOJIHEHUE DJIEKTPOHHBIX CJIOEB M 000JIOYEK aTOMOB B NEPUOAMYECKOM
cucreMe sneMeHToB J[.M. MenneneeBa. CreneHu OKHCIEHHs. BaxHellmme OKHCIUTENN U
BOCCTAHOBUTEIM.  BaxHeWmme CcXembl MpeBpalieHUs]  BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIX.

XHUMHYECKas CBA3b U CTPOECHUE MOJIEKYJL.
KoBasieHTHast CBSI3b, OCHOBHBIE IOJIOKEHUS METOJa BaJEHTHBIX CBs3eil. PaccMoTpeHune cxem
MEPEeKPBIBAHUST ATOMHBIX OpOWTaNeii mpu O0Opa3oBaHWM CBs3e B Mosiekyinax. OCHOBHBIE
MOJIOKEHUST MeTOo1a MOJIEKYJISIpHBIX opouTaineit (MO JIKAQO). O6miue cBeieHusT 0 KOMITICKCHBIX
COCIMHEHUSX, UX CTpoeHue. MEeXMONEKyJIspHas U BHYTPUMOJIEKYJIApHAs BOJOPOJHAs CBA3b.
Honnast cBsi3b Kak MNpeAeNbHBbIM cioydall KOBaJIEHTHOHM cBs3u. OOmue mpeacTaBleHus o
MEXMOJIEKYJIIPHOM  B3aMMOJICUCTBUH: OPHUEHTAIMOHHOE, WHIYKIIMOHHOE, JIUCIEPCHOHHOE
B3aUMO/JICUCTBUA.

DHepreTuka peakiuii U XMuMUYECKOE PAaBHOBECHE.
[TonsiTHe © XMMHYECKOM TEpPMOAMHAMHKE, TEPMOAMHAMUYECKHE (YHKIIMH COCTOSHHS
(xapakTepuctuyeckue (¢QyHKOUHM). XHUMHYECKOe paBHOBecue. VcTMHHOE M Kaxylieecs
paBHOBecus. KoHCTaHTa XMMHYECKOTO PaBHOBECHS. DJIEKTPOXMMHUYECKHE TPOIECCHI, TOHITHE
00 SIEKTPOJHBIX MOTEHIMANaX. DJNEKTPOABIIKYIAs CHIIAa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuMii U KpUTEpUd CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI POIIECCOB.

PaBHOBecus B pacTBOpax
[Iporeccrl, compoBoXKaatONIe 00pa30BaHUE JKUJIKMX UCTUHHBIX PACTBOPOB HEAJIEKTPOJIUTOB U
ANEKTPOJIUTOB.  ACCOLIMMPOBAHHBIE M  HEACCOLUMHUPOBAHHBIE  BIEKTpoNUTHL.  CTeneHb
nuccormanuu. Koncranta auccounanuu. PaBHoBecue B cucTteMe, COCTOSIIEN U3 HACBIILIEHHOTO
pacTBopa MaJIOpaCTBOPUMOTO DJIEKTPOJMTAa M €ro KpHUCTAUIOB. PaBHOBecWe B pacTBOpax
KOMIUIEKCHBIX COCIMHEHWI. PaBHOBecHe MHMCCOIMAIMKA BOJIBI, HOHHOE MPOW3BEICHHUE BOJBI U
€ro 3aBUCUMOCTbH OT Temnepatypsl. [llkana pH. ['maponus comnen.

CKopoCTh peakuuii U KaTaius.
[TonsiTue 0 xumMuueckoit kuHetuke. OTHOCTAAUINHBIE U CIIOKHBIE PEAKIIUU. 3aKOH JIEUCTBYIOIINX
Macc. KoHcranTta ckopoctu peakiuu. MOJNEKYISpPHOCTh U TOPSIOK pEaKIuu. 3aBUCUMOCTh
CKOPOCTH PEaKIMH OT TeMIIepaTyphbl; YHTAIBIHSA aKTUBAIIMH. | OMOTEHHBIH W TE€TEPOTCHHBIN
KaTaus.

4. O0beM y4eOHOH JUCHHIJIMHBI

. 1 cemectp
Brer yueonoii padoter B 3au. en. B akaz. yacax
O0mas Tpy10eMKOCTh JUCHUILINHBI 10 Y4eOHOMY 7 259
IVIAHY
AYyIUTOpPHBbIE 3aHATHUS: 3,11 112
Jlexumm (Jlek) 1,33 48
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[TpakTuueckue 3austus (I13) 0,89 32

Jlaboparopubie padoTs (JIP) 0,89 32
CamocrositeabHast padora (CP) 2,89 104
CamocTosITeIbHOE U3yUCHHUE Pa3/IeIIOB 2.89 104
JCIIATUTHHEI

Bujx koHTpoOJIsI: IK3aMeH 1 36

AHHOTanuA padoyeil NPOrpaMmMbl AU CHUNIMHBI
«Opranunveckas xumus» (b1.5.9)

1. e AUCHMILUIMHBI — IPHOOPETEHUE CTYACHTAMU 3HAHUIM O CTPOCHUU OPTaHUYECKUX
COCIMHEHUH, OCHOBHBIX XUMUUYECKHX CBOMCTBAX PA3IMYHBIX KJIACCOB OPraHUYECKUX
COEMHEHUI U METO/IaX UX MOJy4YEHHs, KaK IPOMBILUICHHBIX, TaK U Ta00OPaTOPHbIX.

2. B pe3yJbTare n3yuyeHus JUCHUIJIHHBI CTYE€HT J0JIKEH:

Obnaoams cnepyromumu o0mekynsTypabiMu (OK) u obmenpodeccnoHalbHBIMU
komrerenusmu (OI1K):

—  CIOCOOHOCTPIO ¥ TOTOBHOCTBIO  HUCIOJB30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIMH B npodeccuoHabHoi nesrenbaoct (OITK-1)

— TOTOBHOCTBIO HMCIOJB30BaTh 3HAHUSI O COBPEMEHHON (pU3MYECKOW KapTHHE MHUPAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA JUIsI TMOHUMAaHUS
OKpY>aroliero Mupa u siiieauit mpupon (OI1K-2);

— FOTOBHOCTBIO MCIOJIb30BATh 3HAHUS O CTPOCHUM BEIIECTBA, MPUPOJE XUMHUYECKOU
CBSI3M B PA3IMYHBIX KJIacCaX XHMMHYECKUX COCAMHEHUM Jii TOHUMaHUs CBOMCTB
MaTepUAIOB W MEXaHM3Ma XUMHYECKHX MPOILECCOB, MNPOTEKAIOIIUX B OKPYXKAIOIIEM
mupe(OITK-3).

3uams:

— TEOPETUYECKHE OCHOBBI CTPOCHUSI M CBOMCTB Pa3IMYHBIX KIACCOB OPraHUYECKUX
COCIUHCHMUIA,

— CHOCOObI MOTYYeHHUs] U XMMHUYECKHE CBOICTBA OCHOBHBIX KIJIACCOB OPTraHUYECKUX
COCIUHCHMUIA,

— OCHOBHBIE MEXaHU3MBI IPOTEKAHUS OPTaHUUYECKUX PEaKIIHiA;

Ymemy:

— MPUMEHATh TEOPETUYECKHUE 3HAHUA [Jis CHUHTE3a OPTraHWYECKUX COEIMHEHUI
pa3IMYHBIX KJIACCOB;

— aHAIM3UpPOBAaThb U TMPEACKa3blBaTh PEAKIMOHHBIE CBOWCTBA OPraHUYECKUX
COCIMHEHMH;

— COCTaBJISITh CXEMbI CUHTE3a OPTAHMYECKUX COSUHEHUH, 3aJaHHOTO CTPOEHNS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphI U KJIaCCH(PUKAIIUU OPTaHUIECKUX COeTUHEHUH,

— OCHOBHBIMH T€OPETHYECKUMU TIPEACTABICHUSIMHU B OPTaHUYIECKON XHUMUH;

— HaBBIKAMH OOOCHOBAHUS pAaIMOHATBHBIX CHOCOOOB TONTYYCHHS] OPTaHHUYECKUX
BEIIIECTB.

3. KpaTkoe coaep:kanue Iy CHUNIHHBI

Homenknatypa OpraHmdyeckux CcoOequHEHH. Teopuss XHUMHUYECKOTrO CTPOCHHS U
HacblneHHble  yrieopopoasl (YB). Ilpupoma xoBanentHoil cBsizu. @®opmynsl Jlbiouca.
®opmanbHbiit 3apsaa. OddexTer 3amectuteneii. [IpomMexyTodHBIE COSAMHEHUS W YaCTHUIIBI
OPraHMYECKUX peaklUMsX. OHEepreTuyeckas avarpaMma peakuuu. MeXaHu3M peakiHH.
Crepeounsomepusi, €e BUIbl 1 0003HAUCHHUS.

Amudatudeckne coenuHeHus. HachblmeHHble W HEHAchlleHHble YB.  Ajkansl,
[UKJIOAJIKaHbl, aJKEHbl, AJIKUHBI, MOJUEHbl (AMEHBbI). B KaXXIoM Kiacce paccMaTpUBAIOTCS
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CIeyIoIlMe pa3leibl: M30Mepus, HOMEHKJIATypa, (U3MYECKMe M XHMUYECKHE CBOWCTBA,
CrocoOblI OyYeHUsl. MexXxaHU3Mbl peakluii. DHepreTuueckas [uarpaMmma peakimii.
Apomarudeckue coeuHenus. Teopuu apomatuuHoctd. CoennHeHus OEH30JIbHOTO psa.
MN3omepusa. Homenkmarypa. CriocoObl mosiydeHHs. XHMHUYECKHE CBOMCTBA. BrusHue
3aMecTuTeseld B OEH30JbHOM KOJIbIIE HA HANpPaBIEHUE U CKOPOCTh PEAKIHM 3JeKTPOPHUIBLHOTO
3aMEICHUS.

["anoreHonpou3BoOaHBIE. Kiaccudukanms. Howmenxkiarypa. Ankui- u
AUTHITAJIOTeHUIbl.apOMaTHYeckue  rajorenuasl.  M3omepus. Howmenkinarypa.  CrmocoOsb
nosnydyeHus. IIpocTpaHcTBEHHOE M 3JEKTpOHHOE cTpoeHue. Pusznueckue cpoilcTBa. Peaknun
HYKICODUIBHOTO 3aMeIIeHusT W OTieruieHus. [loHsATHEe HYKI€O(pHIBHOCTH W OCHOBHOCTH
peareHTOB. AMOUICHTHBIE HYKJI€O(DUITbHBIE PEareHTHI.

DONEMEHTOOpraHUYeCcKUe COeAUHEHMs. Tumbl  CBsi3ell B 3JIEMEHTOPraHMYECKUX
coequHeHUsIX. CriocoObl MONyYyeHUs JTUTHI- U MarHUHOPraHUYECKUX coequHeHuil. Peaxius
['punbsipa, mexaHuszM. Peakuuu ¢ xapOOHWIBHBIMHM COEOUMHEHHsIMH. Marepuanbl Ha OCHOBE
3JIEMEHTOOPIaHUYECKUX COCTUHEHUM.

Cnuptbl. ®enonbl. Ilpoctbie 3¢duppl. OnokcucoenuHeHUs. AJbAETUbl, KETOHBI.
KapOoHoBBIe KHUCIOTHI U MX MPOU3BOJHBIE. B KaxaoM Kiacce paccMaTpUBAIOTCS CIEAYIOLIUE
pasgensl: HM30MEpHUs, HOMEHKJIAaTypa, (U3WYECKHe M XWMHUYECKHE CBOWCTBA, CIIOCOOBI
MOJIy4YeHHs. MexaHu3Mbl peakiui.

KapOoHOBBIE KHCIOTBI M WX MOPU3BOAHBIE. B KakIoM Kiacce paccMaTpUBarOTCA
CIeyIOIIUe pa3lieibl: H30MepHus, HOMEHKIaTypa, (uU3MYecKhe M XHMHUYECKHUE CBOMCTBA,
crocoObl oyyeHusl. MexaHU3Mbl peakiui.

MamnonoBeiit 3¢up. [Tonyuenue. Ctpoenue, CH-KucnotHocTs. Peaknuu koHaeHcanuu
MaJIOHOBOTO 3(Hpa U MAJIOHOBOM KHCIIOTHI C albJerujaMu. AMHHOKHCIOTHL. JlukapOOHOBbIE
KHCJIOTBHI.

A3zoTcoaepkaie COeTMHEHUSI. Hutpocoenunenus. Amuubl. B kaxaom kiacce
paccMaTpUBAIOTCS CIEAYIOIINE pa3/ieibl: H30MEpHsl, HOMEHKIATYpa, (GU3NYEeCKUe U XUMUYECKHe
CBOICTBa, CIOCOOBI OJyuyeHUsl. MeXaHU3MbI peaklni.

A3a- 1 1Ma30COeIMHEHUS

[Tonyyenune nAMa30COENMHEHMM peakuued Iua30TUPOBAHUA: YCIOBUS IIPOBEACHUS
peakuuu U MexaHu3sM. Pusndeckre CBOWCTBA. XHMMHUYECKHE CBOMCTBA. llomyueHue wu
IIPUMEHEHUE a30COECTUHEHUN.

4. O0beM y4eOHOMH TUCHUTTHHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX qacax
Oo6masi TpPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TUIAHY 8 288
AyJAUTOpPHBbIE 3aHATHS: 3,11 112
Jlexrum (JIek) 1,33 48
IIpaktuueckue 3anstus (I113) 1,78 64
JlaGoparopust - -
CamocrositeabHas padora (CP): 3,89 140
Jlpyrue BUJbI CAMOCTOSITENIEHON PabOTHI 3,89 140
Buj koHTpoOJIs: 3a4eT / IK3aMeH 1 JK3aMeH
(36)
B ToMm unciie no cemecrpam:
2 ceMecTp

Oo6mas Tpy10eMKOCTh B CeMecTpe 3 108
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexuuu (Jlek) 0,44 16
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ITpaxtrueckue 3ansatus (I13) 0,89 32
JlaGoparopust - -
CamocrositesibHas padora (CP): 1,67 60
Jlpyrue BUJbI CAMOCTOSITENIHON PaOOTHI 1,67 60
Bu1 koHTpOJIsI: 3a4eT / IK3aMeH - 3auer
3 cemecTp
OO0mas TPy10eMKOCTh B CeMecTpe 5 180
AY/JAUTOPHBIE 3aHATHSL: 1,78 64
Jlexiuu (JIek) 0,89 32
[Tpaxtrueckue 3ansatus (I13) 0,89 32
JlaGopaTtopust - -
CamocrositesbHas padora (CP): 2,22 80
Jlpyrue Buapl cCaMOCTOSTENHHON pabOThHI 2,22 80
Buja xonTpoJisi: 3auer / 3k3aMeH 1,0 IK3aMeH
(36)

AHHOTaIUs padoyeil MPOrpaMmMbl TUCUUIIIMHBI
«®usnueckasi xumus» (61.510)
1. Heap AMCHMIUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIONIMX XOJ0M

XUMHYECKOTO MpoIlecca, MOKa3aTh 00JacTH MPUIIOKEHHUS ITHX 3aKOHOB W HAYYHTh CTYJCHTA
IPaMOTHO IIPUMEHSATH UX MPH PEILICHUH KOHKPETHBIX TEOPETUUYECKUX M MPAKTHUYECKUX 3ajay.
2. B pe3yabrarte u3ydyeHus Kypca « @u3u4eckoii XMMHI CTYAEHT J0JIKEeH:
Obnadamye cnepyromuMu odmenpodeccuonanbHbiMu komnereHusmu (OIIK):

—  CIIOCOOHOCTBIO M TOTOBHOCTH HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMIUTUH B ipodeccronanbHoi aestensHoctu (OITK-1);

— TOTOBHOCTBIO WCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (U3MYECKOH KapTHHE MHpa,
POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHWU BEIIECTBA IS MTOHUMAHHUS
OKpY’Karolero Mupa u sisnenuit npupozst (OITK-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHWE O CTPOCHWH BEIIECTBA, MPUPOAA XUMHUYECKOH CBSI3U B
pa3IMYHBIX KJIACCAX XUMHUYECKUX COCTUHEHUH ISl TIOHMMAaHHUS CBOWCTB MAaTEpUaloB M
MeXaHH3Ma XUMHUYECKHX MPOLIECCOB, TPOTEKAUINX B OKpyxkatomieM mupe (OITK-3).

3namu:

— OCHOBHBIC 3aKOHBI (PH3MUYECKOW XMMHH, B3aUMOCBS3b (HU3UYECKUX W XHUMHUYECKHX
XapaKTEPUCTHK TPOIIECCa;

— TIYTH ONpEACTCHHS BAXHEWIINX XapaKTEPUCTUK XHUMHUYECKOTO PAaBHOBECHS (KOHCTAHTHI
pPaBHOBECHSI, PABHOBECHOTO BBIXO/a MPOAYKTA, CTETICHU MPEBPAIICHUST NCXOTHBIX BEIIECTB)
Y BIIMSTHUS pa3IMYHBIX (DAKTOPOB HA CMEIICHNE XUMHUYECKOTO PABHOBECHST,

— YCIIOBHS YCTaHOBJICHHs ()a30BBIX PAaBHOBECHH B OJHO- M MHOTOKOMITOHEHTHBIX CHCTEMax,
BO3MOXXHOCTH Pa3JICIICHUS CIIOKHBIX CHCTEM Ha COCTaBJISIOIINE KOMITOHEHTBI;

— TEepPMOAMHAMHUYECKOE OMUCAHNE CBOWCTB UCATIbHBIX U HEUICAIbHBIX PACTBOPOB, MOAXO/bI K
HAXOXKJICHUIO MAPIUAITBHBIX MOJIIPHBIX BETHYMH KOMIIOHEHTOB PacTBOpA.

Ymemu:

— TMPUMEHATh TEOPETHUYECKUE 3HAHUSA M HKCIEPUMEHTAIbHBIE METOAbl MCCIIEOBAHUS

(bU3M4eCKOil XMMHUHU IIPU pEeIIeHUH NPO(eCcCHOHANBHBIX 3a/1a4;
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— IPOBOAMUTH TEPMOJNHAMUYECKHE PACUETHI, OCYIIECTBIATh aHAIU3 U Ha OCHOBE 3TOT'0 JEJIaTh
000CHOBaHHBIE BBIBO/IBI;

— IpEeJCKa3blBaTh U HAXOIUTh ONTHMAJbHBIE YCIOBHUS MPOBEICHUS XMMHUYECKOIO IpoLecca ¢
LEJIBIO TMOTYYEHHs] MAKCUMAJIBHO BO3MOXKHOTO BBIXOJJa HHTEPECYIOLIETO MPOAYKTa;

— TIPEACTaBJIATH JaHHbBIE JJA0OPATOPHOTO HMCCIEN0BaHUs B Tpaduueckoid popmMe U Ha OCHOBE
IIOJIyYEHHBIX 3aBHCHUMOCTEM OIpPENEATh COOTBETCTBYIOIME TEPMOAMHAMMYECKHE U
KHMHETUYECKUE XaPAKTEPUCTUKN XUMHUECKON CUCTEMbl U XMMHYECKOT O IIPOLECCA;

— ITPOBOAUTH AHAIU3 U KPUTHUUECKHU OLIEHUBATH IIOJYYEHHBIE IKCIIEPUMEHTAJIbHBIE JAHHBIE,
0000m1aTh 1 fenaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKMX METOAOB (PU3NYECKOM XMMHUU JJIsl PEIIeHUs
KOHKPETHBIX HCCIIEI0BAaTENIbCKUX 33/1a4;

— HaBbIKaMH OIPEJACIEHUSI COCTOSHUS PABHOBECHS M CaMOIIPOM3BOJIBHOTO HaIpaBJICHUS
XUMHUYECKOI0 IIpolLecca;

— TIpueMaMu OOpabOTKU IOJIyYEHHBIX ONBITHBIX JAHHBIX JUIS BBISIBICHHS U YCTaHOBJICHUS
B3aMMOCBSA3€H MEXay TEPMOJMHAMUYECKHMMH CBONCTBAMHM U (U3NYECKUMHU MapaMeTpaMu
mmporecca;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB (PU3MUYECKONH XMMHHU JUIS COZAEp>KAaTeJbHOM HMHTEpIpeTaliuu
TEPMOJMHAMHYECKUX PacyETOB,;

3. Kparkoe coaep:kanue JUCHUTIAHBI
XuMnueckass TepMoaAMHAMHUKA. 1-b1ii W 2-0f1 3aKOHBI TEPMOJWHAMUKH, IOCTYJAT

[Tnanka. B3auMocBs3b TEmJIOTH, paOOTHl U M3MEHEHMs] BHYTPEHHEM >HEpruM B IpoLeccax C

y4acTHE€M HJI€ANbHOr0 ras3a. TemnoéMKocTb TBEPABIX. JKHUAKHMX M ra3000pa3HbIX BEIECTB.

Tepmoxumus. Beruucnenue TemnoBbslX 3()()EKTOB XUMHUECKUX PEAKIMH, MpoueccoB (ha3oBbIX

NEepexo0B, PACTBOPEHHUS M JAPYrHX (PU3MKO-XUMHUYECKUX TpoueccoB. DHeprus [ubbca u

sHeprus ['enpMmrosbla Kak KpUTEPUM HANpaBlICHUS XMMHUYECKOTro Ipouecca. Pacuér

abCOMIIOTHONW SHTpONMU. XUMHUYEcKoe paBHOBecue. KoOHCTaHTa XMMHMUYECKOTO paBHOBECUS U

METOABl €€ pacdy€ra M HKCIIEPUMEHTAIBHOIO OmpenaenacHus. PaBHOBECHBIM BBIXOJ IPOIYKTA,

BIUSIHUE JIaBJIEHUS, TEMIIepaTypbl, NPUMECH HHEPTHOTO Tra3a Ha pPaBHOBECHBIN BBIXOI.

VYpaBHenuss uzorepmbl U uzobapsl Bant-I'opda. Crarucrtuyeckas tepmoauHamuka. Pacuér

TEPMOJIMHAMUYECKUX (YHKIIMN Ha Oa3e MPEACTABICHUI O CyMME IO COCTOSTHUSIM.

®a3oBbl¢ paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cHcTeMax. DazoBble NEpPExXonbl U
(azoBas quarpaMMa COCTOSIHMSA Ul OJIHOKOMIIOHEHTHBIX cHUCTeM. TpoiiHas Touka. YpaBHEHHE
Knaneiipona-Knaysunyca. 3aBUCHMOCTb JaBJIEHHMs HACBILIEHHOIO Iapa OT TEMIIEPATypBhI.
Omnpenenenue TepMOJMHAMUYECKUX (YHKIUI mporecca ¢azoBoro mnepexona. Kpurumueckas
TeMIeparypa.

TepMoagunamuueckasi Teopusi pacrBopoB. Knaccuduxarnus pactBopoB. CrmocoObl
BbIpaXEHHsI cocTaBa pacTBopa. [lapiuanbHble MOJSpHBbIE BETUYMHBI. YpaBHeHus [ub60ca-
Mrorema. Wneanpabie pacTBOpbl. TepMoamHamMuyeckue (DYHKIIUU CMEIICHHUS IS WeaTbHBIX
pactBOopoB, 3akoH Payns. IlpenenbHo-pazOaBieHHble pacTBOpbI, 3akoH ['enpu. HewmpeanbHble
pacTBOpBl,  IOJIOKHUTEIbHbIE M  OTPULATENIbHBIE  OTKJIOHEHMs OT 3akoHa Payms.
TepMoauHAMUYEeCKOE OINUCAaHME HEWJICAIBHBIX PAaCTBOPOB, AKTUBHOCTb, KOI((UIMEHT
akTuBHOCTH. KosuMratuBHble CBOMCTBa pPAacTBOPOB HENETYYMX BELIECTB B JIETYYEM
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pactBoputene. Kpuockonus, 30ymmockonusi. OcMOC, OCMOTUYECKOE TaBICHUE.
®a3oBble PABHOBECHSI B MHOIOKOMIIOHEHTHBIX cHcTeMaXx. JluarpaMMbl «J1aBJICHHE-
COCTaB», «TEMIIEPATypa-COCTaB», «COCTAB I[apa-COCTaB KUAKOCTHU» I UACAIbHBIX U
HeuJealbHBIX pacTBOpoB. 3akoHbl [nOOca-KonoBasoBa, A3zeorponus. PHU3MKO-XMMUYECKHE
OCHOBBI pa3JelieHus KHUJIKUX cMmecel, pekTudukanus. OU3NKO-XUMUYECKUNH U TEePMHUYECKUN
aHanu3. Pa3nuuHblie TUIBI AMAarpaMM IJIaBKOCTH. DBTekTHKA. [IpaBuio ¢a3 u npaBuio poryara.
4. O0beM y4eOHOH JUCHUILJIMHBI

Bujtst yuesHoii pagoTs: B 3aYeTHBIX B aKajieM.
eIMHUIaX yacax

O01mas TpyA0eMKOCTb I CHHUILIHHBI 110 Y4eO0HOMY

. 8,0 288
AyIMTOpHBIE 3aHATHS: 3,11 112
Jlexruu (JIek) 1,33 48
Jlaboparopusie (JIab) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositesbHast padora (CP): 3,89 140
Bua xonTpoJs: 3auer / 3k3aMeH sk3ameHn (1,0) 3k3amMeH (36)

AHHOTaus padoyel NPorpaMMbl M CHHUIIJIMHbI
«Komnougnas xumusn» (b1.b.11)

1. Heap JMCUMIVIMHBI — O3HAKOMJICHHE CTYIEHTOB C OCHOBAaMH TEPMOJNHAMUKHU
MIOBEPXHOCTHBIX SIBIIEHUH, ClIOCO0aMM MOJTyYeHHs U BaKHEHIIMMU CBOMICTBaMU TUCIIEPCHBIX
cucteM. PaccMoTpenne 0oco0eHHOCTEN MOBEPXHOCTHBIX CIOEB, UX TEPMOIMHAMUYECKUX
CBOWCTB, aJre3un, CMaulBaHus, aJICOPOLINH, SJTEKTPUUECKUX SBJICHUN Ha MOBEPXHOCTH;
U3Yy4YE€HHE KUHETUYECKUX CBOMCTB IUCIIEPCHBIX CUCTEM, arpEeraTUBHON U CEIMMEHTAlMOHHON
YCTOMYMBOCTH, KHHETUKHU KOATYIIALMU, CTPYKTYpOOOpa30BaHUs U CTPYKTYPHO-MEXaHUYECKUX
CBOMCTB TUCHIEPCHBIX CUCTEM.

2. B pesyabTare n3y4eHusi AMCHUHUILIMHBI CTYACHT J0JIKEH

Oobnadoampo cnedyrouiumu KOMnemeHyuaAMu:

OIIK-1, OIIK-2, OIIK-3.

3HaAMmMb:

OCHOBHBIE ITOHATHUS U COOTHOILIEHUSI TEPMOJAMHAMUKH ITOBEPXHOCTHBIX SBJIECHUN
(TepMOIMHAMUKA TOBEPXHOCTHOTO CJIOS; a[Ire3usi, CMauMBaHUE U pPAaCTEKaHUE >KUKOCTEH;
JMCTIEPCHOCTD U TEPMOJMHAMUYECKHE CBOMCTBA TEJI; aJCOPOLIMS Ia30B U MapoB, aIcopouus
13 pacTBOPOB);

OCHOBHBIE METO/IbI MOJTYYEHUS TUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBA JAUCIIEPCHBIX CUCTEM (JIEKTPOIIOBEPXHOCTHHIE CBOMCTBA;
KMHETUYECKUE U ONTHYECKHUE CBOICTBA; CBOMCTBA PACTBOPOB KOJUIOMIHBIX IOBEPXHOCTHO-
AKTHBHBIX BEIIECTB);

OCHOBHBIE ITOHATHUS U COOTHOILIEHUS TEOPUI arperaTUBHOM yCTOMYMBOCTH U
KOAryJsiiuy TM0(QOOHBIX TUCIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHuUs M PEOJIOrHYeCKHe CBOMCTBA
JHUCIIEPCHBIX CHCTEM;

ymemo:

IIPOBOJUTH PAcUEThl C UCTIOIb30BAHUEM OCHOBHBIX COOTHOLIECHUN TEPMOJMHAMUKI

MOBEPXHOCTHBIX SIBJIEHUH U PACUEThl OCHOBHBIX XapaKTEPUCTUK TUCIEPCHBIX CUCTEM;
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enademy:

METOJAMH U3MEPEHUs IOBEPXHOCTHOI'O HATS)KEHUsI, KPACBOI'O YIUIA, BEIMYUHBI
aIcopOLMHU U YI€TbHOM MOBEPXHOCTH, BA3KOCTH, KPUTUUECKON KOHLEHTPALUU
MUIIEIUI000pa30BaHMsL, HIEKTPOKUHETHYECKOTO OTEHIIMAJA; METOJaMH TIPOBEICHUS
JUCIIEPCUOHHOIO aHAJIN3a, CUHTE3a JUCIIEPCHBIX CUCTEM M OLIEHKU UX arperaTuBHOU
YCTOMYUBOCTH.

3. Kpartkoe coaep:xaHue TUCHHUILIHHBI
Monyns 1. [Ipenmer u npu3Haku 00HEKTOB KOJUIOMIHOW XUMUHU

KommonnHas XuMusg - HayKa O IIOBEPXHOCTHBIX SIBJICHUSIX W JUCHEPCHBIX CHCTEMAax.
OcHOBHbBIE IPU3HAKU JUCIIEPCHBIX CUCTEM - FE€TEPOr€HHOCTb U JUCIIEPCHOCTh; IOBEPXHOCTHAS
SHEprus; KOJUYECTBEHHbIE XapaKTEPUCTUKU JucnepcHOCTH. Kiaccudukanus IucnepcHbIX
CUCTEM.

Monyns 2. TepMoIMHAMHUKA TOBEPXHOCTHBIX SIBICHUI

OOmiass XapakTepuCTHKa IOBEPXHOCTHOM dHepruu. I[loBepXHOCTHOE HAaTsLKEHUE.
VYpaBuenue ['n06ca-I"enbMronbia it BHYTpEHHEH yIeIbHOM MOBEPXHOCTHOM SHEPruu (1OJIHON
MOBEPXHOCTHOM 3HEPTUm).

Meton wu30biTKOB ['mO6ca. dynmameHnrtanbHOe aacopOIMOHHOE YypaBHeHHe [ubOca.
YactHoe BbIpakeHHe ypaBHeHHs [u00ca. I[loBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
VWHAKTUBHBIC BELLIECTBA.

Anresus u xore3usi. YpasHenue Jroripe mist pabotel anresun. CmaunBanue, 3akoH FOHra.
VYpasuenue [ronpe-lOnra. Pactekanue >xuakocteid, koadduuueHT pactekanus no ['apkuncy.
Dddext Mapanronu, mpaBuio AHTOHOBA.

[TpaBuno ¢a3 ['nb66ca n nucnepcHocTh. BinsHue KpUBU3HBI IOBEPXHOCTH Ha BHYTPEHHEE
nasnenue ten (ypaBHenue Jlamnaca). Kanumnspasie sienusi. Ypasuenue KenbBuna. Brnusaue
JUCIIEPCHOCTH Ha paCTBOPUMOCTH, KOHCTAHTY PABHOBECHS XMMHMUYECKON pEaKLUu, TEMIIEPATYPY
¢dazoBoro nepexoa.

Metoabl moONydeHHs JUCHEPCHBIX CHUCTeM. YpaBHeHue PeOunaepa s paboThl
nuctieprupoBanus. Dpdext Pebunaepa. ['omorenHas u rereporeHHasi KOHJEHCAIUS. DHEPrus
I'n66ca obpazoBanus 3apojbiiia HOBOH (a3sl. Kunernka o6pazoBaHust HOBOH (a3bl.

Mopyns 3. AncopOLMOHHBIE paBHOBECHS

[Tpupona ancopOLMOHHBIX cui. AcopOuus ra3oB U MapoB HA OJHOPOHON MOBEPXHOCTH.
3akon I'enpu. Monenr u ypaBHeHue Jlenrmiopa. Teopusi MOJMMOJIEKYJISIpPHON ajacopOLuu
bpynayspa, Ommera, Tennepa (BOT). Onpenenenune yaenbHoi noBepxHocTd MeToioM BOT.

AncopOuust ra30B U IapoB Ha MOPUCTBIX MaTtepuanax. Kinaccudukanus nop no lyoununy.
Teopuss kanuuUIIpHOM KOHJeHcauuu. Pacuer MHTerpanbHOM M auddepeHIuanbHOR KPUBBIX
pacripeniesieHus: oObema 1op 1o pa3mMepam.

AncopOumsi Ha MHUKPOINOpPUCTHIX Marepuanax.  IlorenuumansHas teopus [lonsgnu.
Xapaktepuctuueckass KpuBas ajacopoumu. OOoOmeHHoe ypaBHeHHe TeopuH JyOuHuHa
00BEMHOT0 3alOJIHEHHS] MUKPOTIOp, ypaBHeHHe JlyOuHuHa - PagynikeBuya.

AncopO1usi MOBEpXHOCTHO-aKTUBHBIX BemiecTB. [Ipasuio ko - Tpaybe. 3aBUCUMOCTD
MTOBEPXHOCTHOTO HATSDKEHHMS OT cOcCTaBa pacTBopa. YpaBHeHue IllumikoBckoro. YpaBHeHUs
COCTOSIHUS Ta3000pa3HbIX TOBEPXHOCTHBIX (a1COPOIIMOHHBIX) MIIEHOK. Becsl JIeHrmiopa.
Monyinb 4. DNeKTpUUYECKue IBICHUS Ha TOBEPXHOCTH

MexanuaMbpl  00pa3zoBaHMs JABOHHOro anekrpuueckoro ciod ([A3C). VYpaBueHus
Jlunmvana. OnexTpokanwuigpHble KpuBble. Teopun crtpoeHus J[OC. Pemenuwe ypaBHeHUS
[Tyaccona-bonbsimana s nuddysnoit yactu A2C. A2C no teopun IlTepna, mepesapsika
MOBEPXHOCTH.

ONEKTPOKUHETUYECKUE  SIBJICHMSI, OJEKTPOKMHETUYECKUMI  NOTEHUUal. Y PaBHEHHE
['enpmronba-CMOIIyXOBCKOTO AJIS 3JIEKTPOOCMOCa U AeKTpodopesa.
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Monynb 5. Kunernueckue cBOMCTBA TUCTIEPCHBIX CUCTEM

CBs3b CKOPOCTH OCQXKJICHUS YacTUIl C HMX pPa3MepoOM. YCIIOBUS COOMIOIEHUS 3aKOHA
Crokca. CenMMEHTALIMOHHBIA aHAIM3 MOJIUAMCIEPCHBIX cucTteM. KpuBble pacnpeneneHus
gactull 10 pasmepam. Ilpupoma OpOyHOBCKOTO IBIDKEHHWS. 3aKkOH DWHIITEHHaA -
CmomnyxoBckoro. CneactBusi W3 TeOpUM OpoyHOBCKOro JBiKeHUsA. (CeauMeHTallMOHHO-
T Py3MOHHOE paBHOBECHE, THIICOMETPUUYECKHI 3aKOH.

Mopnyns 6. ArperatuBHasi yCTOMYMBOCTb U KOAryJIsiUs JUCIIEPCHBIX CUCTEM

CenuMeHTAIIMOHHAS U arperaTUBHAs YCTOWYMBOCTH cucTeM. JlnoduinbHbIe U TMOPOOHBIC
cucreMbl. Kpurepuii mmodwmibnoctn mno Pebunnepy-lllykuny. JInodwibHble aucnepcHbIe
cuctembl. Kiaccupukanuss mOBEepXHOCTHO-aKTHBHBIX BEHIECTB. TepMOJAMHAMUKA U MEXaHU3M
murnesiooopazoanus. Ctpoenue mures [TAB. Comobunuzanmsa. Kputnueckas KoHIIEHTpaIus
MUIEILTI000pa30BaHUS, METOIBI €€ ONPEICTICHHUS.

JInoobubie aucnepcHble cucTeMbl. DaKTOPbl YCTOMYUBOCTH JHO(POOHBIX CHUCTEM.
bricTpas u memiennas koaryssuua. Kunetuka xoarymsiiuu mo CMOJTyXOBCKOMY. 3aBUCUMOCTh
YKCJIa YAaCTULl Pa3HOIo NMopsiika oT BpeMeHu. OCHOBHBIE 10J10KeHUsI Teopuu Jleparuna, Jlannay,
®epaesi, Oepoeka (JJIPO). Packnuuuparomiee maBieHue W ero coctapistommue. Ooiee
YpaBHEHUE MJi1 SHEPTUM B3aUMOJACHCTBUA AUCHEpCHBIX dYacTull. [loTeHuuanpHblE KpHUBBIE
B3aUMOJICUCTBUS YacTull. HelTpanu3aumoHHass W KOHUEHTpalMOHHas koaryisuus. [IpaBuiio
[lyneue-I"apau.

Mogyns 7. CTpykTypooOpa3oBaHUE U CTPYKTYPHO-MEXAaHMYECKUE CBOMCTBA
JUCIIEPCHBIX CUCTEM

Tunel cTpykTyp, 00Opa3yromuxcs B JUCHEPCHBIX CUCTeMax. B3anMOCBSI3b MEXIY BHIOM
MOTEHIMABHOM KpUBO# B3aummojercTBus yactull (1mo Teopun JIJIPO) u TUIIOM BO3HHMKAIOIIHUX
cTpykTyp.  KoarymslMOHHO-THKCOTPOIIHBIE W KOHJICHCAIIMOHHO-KPUCTAJUIU3AI[HOHHBIC
CTPYKTYPBHI.

Peonornuecknii MeTon WCCIEIOBAHHS JUCIEPCHBIX CUCTeM. OCHOBHBIC TIOHSTHS W
uJeanbHbIE 3aKOHBI PEOJIOTMU. MOeIMpPOBAHNE PEOJIOTHUYECKUX CBOMCTB TEll.

Knaccudukanust AUCHEPCHBIX CHUCTEM IO CTPYKTYPHO-MEXAHHYECKHUM CBOMCTBAM.
BsI3KOCTh KHMIKHMX arperaTUBHO YCTOMYMBBIX TUCIEPCHBIX CHUCTEM. YpaBHEHUs DWHILITENHA,
[Iraynquuarepa, Mapka - XayBuHka. Peonornueckue CBOWMCTBA CTPYKTYpUPOBAHHBIX
KUAKOOOPA3HBIX U TBEPAOOOPA3ZHBIX CHCTEM.

4. O0beM y4eOHOH TUCHHILINHBI

O0bem
Buabi yueOHol padoThl B 3auyeTHBIX B akagemu4yeckux
eMHULAX yacax
OO0mast Tpy10eMKOCTb JUCHHMIIIHHBI 5 180
1o y4e0HOMY IIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexumn (Jlek) 0,89 32
[TpakTueckue 3anstus (I113) - -
JlaboparopHbie padboTs (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
[TonroroBka k 1a60paTopHBIM paboTaM 1,11 40
Jlpyrue BUIbI CaMOCTOSTENBHON pabOThI 1,11 40
Bua uTOroBOro KOHTpOJIs: IK3aMeH 1 36

AHHOTauus padoyeii mMporpaMMbl TUCHUILTHHBI
«AHAJINTHYECKAsA XUMHS U (PU3NKO-XUMUYecKHe MeToabl aHaau3a» (b1.5.12)
1. Heab AMCHUNIMHBI — 00ECTICYUTh TOJHBIN 00BEM COBPEMEHHBIX 3HAHUH, YMEHUH U
HAaBBIKOB IO OCHOBHBIM TIpyHninaM MCTOAOB XHMMHUYCCKOrO aHajiu3a, HaH60nee IIHUPOKO
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MPUMEHSEMbIX B IMPOMBIIICHHOCTH M HCCIEA0BAaTENbCKOM paboTe, a Takke KOMIETCHIIMIA,
HEOOXOMMBIX XMMHUKAM-TEXHOJIOTaM BCEX CIEUMAIBHOCTEN ISl pEeHIeHUs] KOHKPETHBIX 3a/1ad
XUMHYECKOI0 aHan3a

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI CTYIEHT H0JIKEeH

Oonadame credyrougumu KOMnemMeHyuAMuU:
OIIK-1, OIIK-3.

3HaAmMb.

— OCHOBHBIE NTOHATHS, TEPMHUHBI, METOJIbl U MPUEMbI KAYECTBEHHOTO M KOJIMYECTBEHHOTO
XUMUYECKOI'O aHAJIN3a;

— TEOPHUI0 XUMUYECKHUX U (PU3UKO-XUMHUUYECKUX METOJIOB aHAIIN3a,

— MPUHIUIBI PA0OTHI OCHOBHBIX MPUOOPOB B (PU3UKO-XUMUYECKUX METO/1aX;

ymemn.

— IPUMEHATh  NPUOOPETEHHbIE  MPAKTUYECKHE HAaBBHIKK B MpodecCHOHATbHON
JeSATeTLHOCTH JIJIs PEIICHUS] KOHKPETHBIX 3a/1a4;

81a0emn.

— MIOHUMaHWEM IIeJIed W QJITOPUTMOB XUMHUYECKOIO aHallM3a, CII0co0aMu pelICHUS
AHAJTMTUYECKUX 3a]1a4;

— OLIEHKOM BO3MOXXHOCTEH Ka)KIOT0 METOJla aHajiu3a, OCHOBAMHU METPOJOTHYECKOU
OLICHKH PE3yJIbTAaTOB KOJIMUYECTBEHHOI'O XUMUYECKOIO aHan3a.

3. KpaTkoe conepskaHue JUCHUILINHBI

Beenenue. Ilonstue o006 anHamutuyeckod xumun (AX) Kak O cCHUCTEME 3HAHUH,
MO3BOJISIFOIIEH YCTAHOBUTh KAYECTBEHHBIM M KOJMYECTBEHHBIN COCTaB BellecTBa. 3agaun AX.
AHaJTUTHYECKUN CHTHAJI KaK HOCHUTEIh KAYECTBEHHOW W KOJIMYSCTBEHHOW HH(opMaruu 00
oOwvekTe aHanusza. Ilonstue o mpoboordope u mnpobOomoaroroBke OCHOBHBIE TpPeOOBAHUS,
NpEABSBISIEMbIE K METOJaM XHMMHYECKOrO aHallu3a. YCIOBUS BBINOJHEHUS OIPEICICHUM.
AHanutnueckas (hopma, aHaTUTUYECKHE MPU3HAKU. AHATUTHYECKHE KiIacCU(UKAIIMU KaTHOHOB
u aHuoHoB. CucremaTnueckuili U JIpoOHBINM aHanmu3. COBpeMEHHbIE METOJbI WACHTH()HUKAINH
AJIEMEHTOB M coeuHeHn. OpraHnvecKkue aHATUTHYECKUE PEareHThl B aHAIN3€ HEOPraHUYECKUX
BEIIECTB.

PaBHOBeCHS B aHATUTHYECKUX TOMOT€HHBIX U F€TEPOreHHBIX cucTeMax. OCHOBHBIC THUITHI
peakumii, npumeHsieMbiIx B AX (KHCIOTHO-OCHOBHOE B3aMMOJEICTBHE, OKHCIICHHE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). OnucaHue paBHOBECHS aHATUTHYECKHIX
peaKIuii ¢ MOMOIIBI0 KOHCTAaHT PaBHOBECHs. YUeT MOOOYHBIX peaklMii ¢ TMOMOIIBIO ammapara
YCJIIOBHBIX KOHCTaHT paBHOBecus. lCronb30BaHWE YCIOBHBIX KOHCTAHT pPAaBHOBECHS ISt
ONTUMHU3AINH AHATUTUYECKUX PEAKIUNA U MTPAKTUYECKUX YCIOBHUM MX BHITIOJIHEHHUS.

OCHOBBI METO/IOB KOJIMYECTBEHHOTO XMMHUYECKOTO aHalu3a. MeTolbl KOJIMYEeCTBEHHOTO
aHanmuza. TpeOoBaHUS, TMPEABSBISEMblE K XHUMHUYECKUM pEAKIUSAM, HCIOIb3YeMbIM B
XMMHUYECKOM aHallu3e. OTamnbl KOJMYECTBEHHOTOo aHanu3a. [loHsATHEe O TpaBUMETPUUYECKOM
aHanmuse. TeopeTHdeckue OCHOBBI TUTPUMETpUUecKoro aHanu3a. [IpueMsr TuTpoBanus. Pacuerst
B TuTpuMeTpuu. [ paduueckoe orodbpaxkenue mporecca THTpoBanus. CKa4yoK TUTPOBAHUS, TOUKA
HKBUBAJICHTHOCTH, KOHEUHAsl TOYKa TUTpOBaHUs. [lepBUUHbIE M BTOPUYHBIE CTaHAAPTHI. MeTon
KHCIIOTHO-OCHOBHOTO TUTPOBaHUA. BBIOOp KHCIOTHO-OCHOBHOTO HWHAMKaTopa. I[lpumepsi
onpeneneHuid. MeTonbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBaHMS. OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIN MoTeHIIMaN. DakTopbl, BIUAIONINE HA €r0 BeNnYuHy. YpaBHeHue HepHcera.
[TepmanranaTomeTpus. ﬁOHOMeTpHﬂ. Ontumuzanus  yClIoBHM — ompenesieHus.  Merton
KOMILJIEKCOHOMETPUYECKOTO TUTpoBaHUsA. (OCOOCHHOCTH peakIuii KOMIUIEKCOOOpa30oBaHUs
(xematooOpa3oBanus) uOoHOB MeTawioB ¢ OJTA. Bwibop onTUMambHBIX  YCIOBHI
KOMILIEKCOHOMETPUYECKOTO  TUTPOBAHUS. TutpoBanue MO  METOQY  OCaXJEHHUS.
Mertposioruueckasi OLEHKa pe3ylbTaTOB aHainu3a. VHIWKAaTOpHbIE U HMHCTPYMEHTAIbHBIC
CIOCOOBI YCTAHOBJICHUS TOYEK SKBUBAJIEHTHOCTH.

BBenenue B (u3HKO-XxMMHUECKHE (MHCTPYMEHTAIbHBIE) METOJbl XUMUYECKOTO aHAJIN3a
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(MUMXA-®XMA). Knaccudukamnus (HU3NKO-XUMHUECKHX METOIOB aHaan3a. AHaIUTHYECKUN
CUTHAJI Kak WHQpopMaTtuBHAs (YHKIMA COCTaBa BelIecTBA. MeTOAbl KOJMYECTBEHHBIX
m3Mmepenuit. B D®XMA, wux xapakTepucTuka. AHAIUTUYECKME UM METPOJIOTMYECKUE
XapaKTEPUCTUKU METOJIUK OIIPEACICHUS.

CrnektpanbHble MeTonbl aHanu3a. Kiaccudukanus CHeKTpalbHBIX METOJOB aHallu3a,
MOJIyYeHUE XUMHUKO-aHAJIMTUYECKOW MH(POpPMAIMU MPH B3aUMOJICHCTBUU 3JIEKTPOMArHUTHOTO
W3JIy4E€HHS C BEUIECTBOM. ATOMHO-3MHUCCUOHHBIN CIIEKTPaIbHbIN aHAIN3. ATOMHO-3MHUCCHOHHAs
doromerpus 1uiaMeHH. ATOMHO-abcopOuMOHHAs — crnekTpodoTomeTpusi.  MomekymspHas
criektpockonus. IloHATHE O MeToAaXx ONTHUYECKOW MOJIEKYJSIPHOM CHEKTPOCKOCKOIMH.
CrektpodoToMeTpudecKkuii u  (POTOMOMHUHECIEHTHBIA aHaM3. TypOMAMMETPUYECKHA U
HedeToMeTpUUECKU METO/IbI aHATH3A.

Onekrpoxumudeckue Mmetonbl aHanmm3a (DXMA). Knaccudukamms metomoB DXMA.
TpeboBaHMsT K XMMHUYECKMM H DIIEKTPOXMMHUYECKHM pEaKIusM, HpuMeHseMbiM B ODXMA.
Knaccugukamuss ucnonp3yeMbix a5ekTpogoB. Kowaykromerpus. OOmas XapakTepUCTHKA
metona. [loTeHImoMeTpuss 1 HOHOMETpUsSA. MeToAbl KOIMYECTBEHHBIX OIPENEICHUN U YCIOBUS
UX TpuUMeHeHus. BonpTammepomerpusi: Kiaccuueckas mojsporpadus, aMiepoMeTpHuecKoe
tutpoBaHue. KyrnoHoMeTpusi: mnpsimas KyJIOHOMETPUS U KYJIOHOMETPUUECKOE THUTPOBAHUE.
DIIEKTPOrpaBUMETPUUECKUIN aHAIH3.

Xpomarorpaduueckiue MeToAbl aHanmmu3a. Kiaccupukamuss METOAOB IO XapakTepy
HENOJIBKHOW M MOJBWKHOM (a3, Mo MexaHu3sMy pas3fesieHus, IO TEXHHUKE BBIIOJIHEHUS.
Teoperuueckue OCHOBBI XpomaTorpaduyeckoro pasaeneHus. [Tapametpsl
xpomaTorpaduueckoro nuka. OnTUMH3AIUS TPOILECCOB XPOMATOTrpapUUecKOro pas/ieieHHUs.
['azoxkuakoctHas  xpomarorpadus. OOmas  xapaktepuctuka wmeroga. OcobGeHHOCTH
BBICOKOO()(DEKTUBHOIM  KHUIKOCTHOM  xpomarorpaduu.  PacnpenenurenbHas — OymakHas
xpomatorpadus. ['enb-xpomarorpadus. lonooOMeHHas 1 MOHHAs XpoMaTrorpadusi.

O030p COBPEMEHHBIX HMHCTPYMEHTAJIBbHBIX METO/J0B XUMHYECKOro aHanusa. lloHsatus o0 ux
aBTOMATHU3aLNH.

4. O0beM y4eOHOH TUCHHIIINHBI

Brtsl yueGHOM paboTs: B 3auerneix | B akagem.
€IMHUIIAX qacax

OO0mas Tpy10eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY IIaHY 4 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64

Jlexruu (JIek) 0,45 16

Jlaboparopusie padboTs (JIP) 1,33 48
CamocrositesbHas padora (CP) 2,22 80
[TonroToBka K KOHTPOJIBHBIM paboTaM U cllaue 3a4yera 2,22 80
Bua KOHTpOJIA: 3a4eT ¢ OLeHKOM - -

AHHOTanus padoyeil NPOrpaMmbl IUCHUIIIHHBI
«Huxkenepunas rpadguka» (b1.65.13)

1. Ileau AUMCHMIVIMHBI — pa3BUTHE U COBEPLICHCTBOBAHME MPOCTPAHCTBEHHOTO
NPEICTaBICHUS W BOOOpaKEHUS, HABHIKOB KOHCTPYKTHBHO-TEOMETPUYECKOTO MBIIIICHHS,
CHOCOOHOCTH K aHaJIM3y U CUHTE3y MPOCTPAHCTBEHHBIX MPEICTaBICHUI Ha OCHOBE IrpaUuecKux
MOJIENIeH POCTPAHCTBA, MPAKTHYECKH PEATM3yEeMbIX B BHJIE YESPTEKEH;

2. B pe3yabTare u3y4eHus JMCUUILIMHBI CTYEHT J0JI2KeH

3HAMb.!

- cr1oco0bl 0TOOpa)KEeHUs MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

- IpaBWJIA M YCIIOBHOCTH TIPH BHIITOJTHEHUH YEPTEXKEH;

- BUJIBI U3JCTUI U KOHCTPYKTOPCKUX JOKYMEHTOB;
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- Ha ypOBHE MPEICTABICHUS XapaKTEPUCTUKH (POPMBI U TOBEPXHOCTH U3EIIHII;

ymemy:

- BBIMOJHATH W YWUTATh YEPTEXKH TEXHUUYECKUX H3JACTUN C Y4YeTOM JIeHCTBYIOIIHUX
CTaH/1apTOB;

- BBIMIOJIHAThH ¥ YATATh CXEMbI TEXHOJIOTHYECKHUX MPOIIECCOB;

- ICTOJIB30BATh CPEACTBA KOMITBIOTEPHOH rpaduKu 111 U3rOTOBICHUS YEPTEKEH;

gnademsn:

- cnoco0amMy ¥ MpreMaM# U300pakeHus IPEIMETOB Ha MIIOCKOCTH;

- rpaduyeckoi cuctemoit «Kommacy.

Obaadoams credyrouumu KOMNemeHyusmu.:
OIIK-2.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

Beenenue. Ilpeamer u Metonsl uHXeHepHOW rpaduku. Kpatkue wucropuueckue
cBeZleHMs. 3a/lauyl U MECTO Kypca B IOATOTOBKE OakajaBpa TEXHUKU U TEXHOJIOTUH.

1. U3nenust u KOHCTPYKTOPCKUE JOKYMEHTHI.

1.1. Buab! u3genuii 1 KOHCTPYKTOPCKUX JJOKYMEHTOB.

Bunst mznenuit no 'OCT: neranb, cOOpouHas e€JMHMLA, KOMILJIEKC, KOMIUIEKT. Buabl
KOHCTPYKTOPCKHUX JIOKYMEHTOB: YEPTEXK JeTalu, COOpPOUHBIH uyepTex, depTex OOILIero BHIA,
cnenudukanus, cxema. Lludppsl KOHCTPYKTOpCKUX JoKyMeHTOB. KpaTkue cBeaeHus o
CTPOUTEINIbHBIX YEPTEKAX.

1.2. Pe3p00BbIC U3AETUS M COSAMHEHUS.

Pe3nOb1: 0Opa3oBanme, KiaccHUKanus, W300pakeHHe W O003HAYCHHE HA YEPTEKe.
CranpaptHble pe3bOoBble n3nenus. OmnpeneneHue pe3bObl n3MepenueM. CoeuHeHUs JeTanen
6osToM U mmuiIbkoi. Pe3sr0oBbie TpyOHBIE coenHenHus. [lanmkoBbie coeTMHeHuMs.

1.3. DCcKu3bl M TEXHUUECKUE PUCYHKHU JETAIEH.

[locnenoBarenbHOCTh  BBIMOJIHEHUST ~ M300pakKeHUM  JeTaqu:  BBIOOP  TJIABHOTO
n300pakeHusl; OmpeseseHne HEOOXOJUMOro KOJMYECTBa H300pakeHW; MOJrOTOBKA IOJIS
yeprexa K U300pakeHUIO JIeTall; N300pakeHNe OCHOBHBIX BHEIIHUX U BHYTPEHHUX OYepTaHUMN
neranu. OOMep JeTanu IpU BBIIOJHEHMM ee 3cku3a ¢ HaTypbl. OdopmieHue udeprexei u
ACKU30B feranell. [IpaBuia BeIMOIHEHUS U OPOPMIIEHUS TEXHUYECKUX pUCYHKOB. OO03HaUeHUS
MaTepUasoB.

1.4. Ueprexu cOOpOUHBIX €AMHHIIL.

IIpaBuna BbIMONHEHUS M OGOpMIIEHUS COOPOYHOIO dYepTeka: BBHIOOP TJIABHOTO
M300paXXeHUs, ONpENEeIeHHE KOJIMYeCTBa H300paKeHWH, HaHeCceHHWE HOMEPOB IO3ULUH,
HaHeceHHe pa3MepoB (rabapUTHbIE, YCTAHOBOYHbIE, TPUCOECTUHUTENbHbIE, KCIITyaTal[HOHHBIE).
Crermnduxanus. [IpaBuia BeinonHeHus 1 opopMIIeHHs YepTexa oOIIero BUa.

2. CoenqnHeHNs neTaliei.

2.1. Cxemsl. Knaccudukanus cxem mo BugaMm u tunam. O6o3nauenue cxem. [IpaBuia
BBIMIOJTHEHUS] ~ CTPYKTYPHBIX W NPUHUMIHAIBHBIX  TEXHOJOTMYECKUX  cxeM. (CXxembl
pacroIokKEHUS.

2.2. N300paskeHusl COSeTMHEHUI JIeTaei.

@uaHuesble coequHeHus. [llnuueBble u  mmoHouHble coeauHeHMs. CoeauHEHUs
mTu@TOoM M MIMIMHTOM. HepazbeMHbIE COeqUMHEHMs [eTalieii: cBapka, Mailka, CKJIEMBaHUE,
00BaNIbIIOBKA, pa3BaJIblIOBKA, COETUHEHNE 3aKIICTIKOM.

2.3. Apmartypa TpyOOompOBOIOB.

Knaccudukanus apmatypsl TpyOONpPOBOJOB IO HA3HAYEHUIO, MO TUIY HEPEKPBITHS
MOTOKa paboueld cpenpl, MO CHoco0y TMPUCOSAMHEHUS K TPYOONpPOBOAY, IO CHOCOOY
repMETU3aLNN MIITUHEIS.

3. Yeprexu COOPOUHBIX €IUHHMIL. DIIEMEHTHI KOMITBIOTEPHOU IpauKH.

3.1. l'eomeTpuyeckue XapaKTEPUCTHKH (POPMBI ¥ IOBEPXHOCTHU M3/IETHHA.
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Pasmeppl, mnpaBwia uX HaHeCEHHWs Ha 4epTexe. Pa3Mmepbl HCIOIHUTENbHBIE U
CIpaBOYHbIE, TabapuUTHBIE, KOOPJUHUPYIOIIME W  4YacTHbIE. ba3pl H3MepUTENbHbIE,
KOHCTPYKTOpPCKHE, TEXHOJIOTMUECKUe, BcromorarenbHble. Hanecenwe pasmepoB oT 0a3.
[IpenenpHble OTKIOHEHHUs Pa3MEPOB INIAJAKUX MOBEPXHOCTEH, JNOIYCKH, MOCAAKU. Jomycku u
MoCaJKu JIA JAceTalied ¢ pe3pOoit. [llepoxoBaTOCTh MOBEPXHOCTEH JeTanei, ImapameTpbl
LIEpOXOBAaTOCTH, IIPaBUJIa HAHECEHHUS I1apaMETPOB IIEPOXOBATOCTH IOBEPXHOCTEN Ha YepTEXkKe.
[IpenenbHble OTKIOHEHHS (POPMBI U PACIIOIOKEHUS.

3.2. JleranupoBaHue yepTexeil COOPOUHBIX €IUHMUII.

[IpaBuia peranupoBaHusi 4yepTeked COOPOUHBIX €IUHUI. BbImoimHeHHe dYepTexei u
TEXHUYECKUX PUCYHKOB JI€TaJICH.

3.3. DaeMeHThl KOMIIBIOTEPHOH TpaduKy.

KommerotrepHas rpaduka u pemaemsie et 3aaa4dn. [ paduueckne 00bEKThI, TIPUMUTHBEI,
aTtpulyThl, cuHTe3 wu300paxkenusa. llpencraBnenue BuAcoMHGOPMAIMM M €€ MalIMHHAs
redeparus. COBpeMEHHBIC CTaHAAPTHI KOMITBIOTEpHOW Trpaduku, rpadudeckue s3bIKH U
Mmetadaitnbl.  Peanmzanus anmapaTHeIX Mopayned  rpaduueckoil  cucrtembl. OCHOBHBIE
rpaduyeckue anropuTMBI Ha IUIOCKOCTH M B mpocTpaHctBe. [Iporpammubie rpaduueckue
CHUCTEMBI U UX TPUMEHEHUE.

4. O0beM y4eOHOH JUCHHUIJIMHBI

Bunet yueGHoI paboThl B 3auer. B akanewm.
eJIvH. qacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 4 144
AyIMTOpHBIE 3aHATHS: 1,33 48
Jlekuun 0,44 16
[IpakTuueckue 3aHATHS 0,67 24
JlabopaTopHbIie paboThI 0,22 8
CamocrosiTeIbHAs padoTa: 2,67 96
PacuerHo-Tpaduueckue paboThI 0,94 34
[ToxroroBka K KOHTPOJIBHBIM paboTam 0,25 9
Kypcogas pabora 0,75 27
Jlpyrue BUJbI CAMOCTOSITENIbHOW PabOoThI 0,50 18
[ToaroroBka k 3aueTy 0,22 8
BuJ HTOroBOro KOHTPOJIA: 3a4eT - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«[Ipukiaaanas mexanuka» (b1.6.14)
1. Iesu u 3aaa4M JUCHUITHHBI
eab (MCHUILVIMHBI - HAYYUTh CTYIEHTOB TBOPYECKOMY MOJXOAY K BBIITOJHEHUIO
VH)KEHEPHBIX PACYETOB HA MPOYHOCTh, ’KECTKOCTh U YCTOMYMBOCTD JJIEMEHTOB KOHCTPYKIUH,
JIeTae U y3JI0B MalllMH U anmnaparos.

2. TpeOoBaHMs K pe3yibTaTaM OCBOCHUS JUCIUILTUHBI
N3yuenue kypca «llpuknagnas mexanuka» mo HampasieHuio 18.03.01 Xumuyeckas
TEXHOJIOTHSI CTTIOCOOCTBYET MPUOOPETEHHUIO CIIEAYIOIINUX KOMITETCHIINH:
® CIOCOOHOCTBIO UCIOJIB30BAaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUHUILIMH
B nipodeccuonanbHoi nesteapHocT (OITK-1);
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® CIOCOOHOCTBIO HCIIOJIB30BATh 3HAHUS O COBPEMEHHOM (hr3HuecKkoi KapTuHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHUM BEUIECTBA A
MOHUMAaHHMS OKPYKAIOIIero Mupa u sBieHuit npupoast (OITK-2).
B pe3yabTare u3ydeHust AUCHUIIMHBI CTYACHT J0JI/KEH
3HATh:
® OCHOBHBIE YPaBHEHHMSI M METOJbl PEIICHMs 3a]1a4 COIPOTUBIICHUS MATEPUATIOB U
JeTajiell MalluH;
® OCHOBHBIE METOJABl PACUETOB HA IPOYHOCTb, JKECTKOCTb U YCTOHYMBOCTH
9JIEMEHTOB KOHCTPYKIIMI MalllMH U alllapaTos;
® OCHOBBI TEOpPUM pacyera JeTaled M y3JI0B MAIMH M annaparoB XUMUYECKOM
TEXHOJIOTHH.
yMeTh:
® [IPOBOJIUTH PACUETHI TEMEHTOB KOHCTPYKLIUA HA OCHOBE METOJ0OB COIIPOTHUBIICHUS
MaTepuasos;
® pPAacCUMUTHIBATH U KOHCTPYUPOBATH JAETAIM MALIUH IO UCXOJAHBIM JAHHBIM;
® TPOU3BOJUTH pPAcCUeThl IO OCHOBHBIM KPHUTEPUSIM pPabOTOCIOCOOHOCTH H
KOHCTPYUPOBAHUS JIeTalei MallKH.
BJIA/JETh:
® HaBbIKAMH pacyeTa CONPOTUBIICHUS MATEPUAIOB aHAIUTHYECKUMU METOIAMM;
e HaBBIKaMH BBIOOpA MATEPUAIIOB [0 KPUTEPHSIM MPOUYHOCTH;
® pacueTaMHM THUIIOBBIX JE€Talel MalllMH, MOJb3YysACh CIPABOUYHOW JIMUTEPATypod M
I'OCTamu.
3. Kpartkoe conepsxkanue TuCHUTIITUHBI:
1. BBenenne
Ponp npenmera «llpuknaaHas mMexaHuka» B (OPMUPOBAHUMU HHXKEHEpAa XUMHUKa-TEXHOJIOTra.
«[IpuknagHas MexaHWKa» KaK OCHOBa MJis MOHUMaHHsS palOThHI, yCTpoilicTBa U Oe30macHO
AKCIUTyaTalli 000PYyJOBaHHSI XUMUYECKOTO ITPOU3BO/ICTBA.
2. Moayas 1 «Onpenesienne peakuuii onop. Pacrszkenue-caxarue».
Pazgen 1.1. Onpenenenne peakiuii omnop.
AOCOTIOTHO TBEpAOE Teno. DIeMeHThl cTaTUKH. OCHOBHBIE MOHSATHSA. AKCHOMBI CTaTHUKH.
VYpaBHeHus paBHoBecHs. CBS3M U UX peaKLUu.
Pasnen 1.2. PacTsokeHune-cxaTue.
OcHOBHbIE JONYILIEHUST W MPHUHLMIIBI CONPOTUBICHUS MarepuanoB. MeTon ceueHuil.
Hanpsokenus, nepopmanuu u nepemenieHus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHHX
YCUJIMWA, HanpsokeHUd uW  nepeMemeHui. CTaTU4YecKdu  ONpeleIuMble U CTaTUYECKH
HeonpeaeauMble 3aaun. JuarpaMmmbl pacTsHKeHUs! M1 MJTACTUYHBIX U XPYNKHX MAaT€pUaIoB U
UX XapakTepucTuku. Jlomyckaemble HalpsDKEHHs. YCJIOBHE IMPOYHOCTH TPU  PACTKEHUU
(cxaTum).
3. Moayas 2 «Kpyuyenune. U3rud».
Paznen 2.1. Kpyuenue.
3akon I'yka mpu ciasure. BHyTpeHHue cusoBble (axkTopsl npu KpydeHuu. HampsbokeHus B
CTEPXKHAX KPYTJIIOro CeYeHUs. Y CJI0BHE TPOYHOCTH IPU KPYyUEHHUH.
Paznen 2.2. U3rud.
['eomeTpryeckue XapakTEpUCTHKU IUIOCKMX cedeHMH. [IoHsATME 4YHCTOro M MONEepevyHOoro
u3ru6oB. IlpaBuna moOCTpoeHUs OSMIOp TMOMEPEYHbIX CHJI W M3rHOAIIUX MOMEHTOB.
OmnpezneneHre HOPMAJbHBIX HANpsDKEHUH. YCIIOBHE MpOYHOCTH Npu u3rube. OmpeneneHue
KacaTeJIbHBIX HampsokeHui. ParronanbHbie OpMBI CEUCHHIA.
4. Mopayasb 3 «CJ10:kHOe HANIPSIZKEHHOE COCTOSTHHE).
Paznen 3.1. CnoxxHoe Hanpsi>KEHHOE COCTOSTHHE.
OCHOBBI TEOPUM HAIIPSHDKEHHOTO COCTOSIHUS M TUIIOTE3bl NPOYHOCTH. [IOHATHE HANpsHKEHHOTO
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coctosiHus. ['nmaBHbIEe IUIOMIANKM M TJIaBHble HanpsokeHus. (OO0oOmieHHbIl 3akoH ['yka.
Hasnayenue runore3 npouHoctd. [loHATHE HKBUBAJICHTHBIX HANPSHKEHUW UM KPUTEPUEB
IIPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCYABI.
TOHKOCTEHHBIE  COCYIbl XHMHMYECKUX MpPOU3BOACTB. OmpeneneHue HanpsHKeHUH 1O
0esmomeHTHON Teopuu. OcHOBHbE JomyiieHMs. BeiBon ypaBHenusa Jlamnaca. Pacuer
TOHKOCTEHHBIX 000/104eK 1o YypaBHeHMIO Jlamiaca M 1O CTaHIAPTH30BAHHOW METOJIUKE.
VYcnoBue npoYHOCTH.

Paznen 3.3. Pacder cxxaThIX CTEp>KHEW HA yCTOMYHUBOCTD.
Y CTOHYMBOCTD 3J€MEHTOB KOHCTPYKIMiA. [ToHATHE KpUTHYECKOH CHITBI U KOA(PHUIMEHTa 3amaca
npouHocTd. Pacder kputuueckod cwibsl mo Oitepy. Ilpeaensl mpuMmeHHUMOCTH (HOPMYIIBI
Oiinepa. [IpakTuyeckuii cocod pacuera Ha yCTOMYUBOCTb.

5. MoayJas 4 «/lertanun Mamun».

Pa3znen 4.1. Coenunenue aeraneil MaluH.
Knaccudukanus peraneil MaliMH M anmapaToB XUMUYECKUX MPOU3BOJACTB. Pe3nOoBbie
coenquHeHus. Pacuer OONTOBBIX COEIMHEHUI INPU TMONEPEYHBIX M IMPOJOJIBHBIX Harpys3kax.
[lInonounsie coenuHenus. Haznauenue u BUAbBl HINOHOK. PacueT MIMOHOK Ha Cpe3 U CMSTHE.
Bunsr cBapku. O6macts npuMeHeHus. Buipl cBapHBIX MBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Pa3nen 4.2. Banbl u ocu, X ONOPBI U COEUHEHMUSL.
Banpl, ux knaccudukanus u HasHaueHue. Ocu. [IpoeKTHpOBOYHBIE pacdeThl BaJlOB U OCEH.
[Toammnuanku CKOJIbYKCHMUS. Marepuaibl BKJIAJIBIIIICH. [Mopmunankn KayCHUSL.
[IpyHuMnUanbHOE YCTPOHMCTBO U OCHOBHBIE T'€OMETPUYECKHE pa3Mephl. JlOCTOMHCTBA,
HEJOCTaTKU M 00JacTH NpPUMEHEHHWs NOIUIMIIHMKOB KadeHHUs M CKoJbkeHHs. lIpuBoaHbie
mydtel. Haznauenue. Knaccubukanus MyPpTr mo MpUHIMIY AEHCTBUS M XapakTepy paOOTHI.
[Topsinok moadopa MypT 1 OCHOBBI IPOYHOCTHOTO pacyeTa.

Paznen 4.3. Mexanunueckue nepeaayu.
3y6uateie mepemaund. OkpyxkHOe U paguanbHoe ycwmms. Penykropsl. Omnpenenenue u
kiaccugukaius. [IpuMeps! cxem peryKTopoB.

4. O0beM y4eOHOH JUCIUIJIMHBI

B 3aueTHBIX B akanem.

SIMHAIIAX gacax
O0mas TPyA0EMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexuu (JI) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositesnbHas padora (CP): 2,22 80
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3auer ¢

OLIEHKOM

AHHOTanugA padoyeil NpOrpaMmbl JUCUUIIIIMHBI
«JIEKTPOTEXHHKA M NPOMbILIJICHHA dJIeKTpoHnka» (b.1.5.15)

1. Heap AMCHUILUIMHBI - OOECHEUUTh TEOPETHUECKYI0 M MPAKTHYECKYIO MOJATOTOBKY
OakanmaBpa B O0JACTM HUCIOJB30BAHUS COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHH
AaBTOMATHU3MPOBAHHOIO MOJEIIMPOBAHUM U pacuéra 3JIEKTPUUYECKUX LeNel, a Takke BbIOOpa
AIIEKTPOTEXHUYECKOT0  00OpYyNOBaHMUS TPU MPOEKTHUPOBAHUM  XUMMKO-TEXHOJIOTHUECKUX
IIPOLIECCOB U ITPOU3BOJCTB.

2. B pe3yabTare n3y4eHusi AUCHHUILIMHBI CTYJICHT 10/KeH

3HamMb:

- OCHOBHBIE IOHATHUS, ONIPENETICHMS U 3aKOHBI JIEKTPUUYECKUX U MAaTHUTHBIX LIETEH;
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- METOJIbl aHAJIM3a U pacyeTa Leled MOCTOSHHOIO U IEPEMEHHOTO TOKOB, METOJ0JIOTHIO
ANEKTPOTEXHUYECKUX U3MEPEHHU;

- YCTPOWCTBO M HPUHLMIBI PabOThl AIEKTPOMArHUTHBIX U 3JIEKTPOHHBIX YCTPOWCTB,
TpaHc(hOopMaTOpOB, FINEKTPUUECKUX MAIINH, UICTOYHUKOB MTUTAHUS, U3MEPUTEIBHBIX IPUOOPOB;

ymemy:

- IPUMEHSATh NIPUHIMIIBI IOCTPOCHHUS, aHAIN3a, pacueTa U HKCIUTyaTalluH 3JIEKTPUIECKUX
ceTel, 3JeKTPO0OOPYA0BaHMS U IIPOMBIIIJIEHHBIX 3JEKTPOHHBIX IPUOOPOB;

- BBIOMpATh HEOOXOIMMBIEC JICKTPUUYECKUE U AIIEKTPOHHBIC YCTPOMCTBA U MAIIMHBI JUIS
pelIeHus 3aja4l IPOCKTUPOBAHUS XUMUYECKUX ITPOU3BOJICTB,;

- U3MEPSTH MApPaMETPBI AIEKTPHUUECKON SN U3MEPUTEIbHBIMU TPUOOpaMu;

gnademsn:

- METO/IaMU pacyeTa JIEKTPUUECKUX LIeTEH;

- HaBBIKAMHU PabOTHI C 3JEKTPUUYECKOH anmnapaTypoil U 3J1€KTPOHHBIMU YCTPOMCTBAMHU.

JHomxkna 0bITh chopmupoBana kommereHus OITK-2.

3. KpaTtkoe copep:xaHue JUCHHUILIHAHBI

Beenenune. Ilpeamer, OCHOBHbIE TIOHSATHUS, METOJOJIOTHUS  DJIEKTPOTEXHUKU U
JNeKTpoHUKU. KpaTkue wucropuueckue CBEACHMs. 3aladyd M MECTO Kypca B IIOAIOTOBKE
OaxanaBpa TEXHUKHU U TEXHOJIOTHH.

1. DnexTpuueckrue U MarHUTHBIE LEIU

1.1 OcHoBHbIE ONpEEIIEHNs, ONTMCAHUS [TAPAMETPOB U METOJIOB pacuéra 3JIeKTPUUECKUX
nerneid. OCHOBHBbIE TOHATHA UM O0O3HAUYEHUS DJIEKTPUYECKUX BEIMYMH M DIIEMEHTOB
aNIeKTpudecKuX 1eneil. ICTOUHUKY M MPUEMHHMKH 3JIEKTpUUEcKoi sHepruu. CXeMbl 3aMeleHUs
JNEKTPOTEXHUYECKUX YCTPOUCTB.

OcHOBHBIE TIOHATHSI TEOPUHU dIEKTpUUecKux 1ener. Knaccudukanus neneit: TMHEHHbIC U
HEJIMHEWHbIE, HEPa3BETBICHHBIE U PA3BETBICHHBIC, C OJHUM U HECKOJIBKHMHU HCTOYHUKAMU
MUTaHMS, C COCPEAOTOUEHHBIMU U PaclIpeieICHHBIMU TapaMeTpaMH.

OCHOBHBIE IPUHIUIIBL, TEOPEMBI U 3aKOHBI AIEKTPOTEXHUKH. [IpyHIMII HEenpepbIBHOCTH
(3aMKHYTOCTH) 3JIEKTPUUYECKOT0 TOKA U MarHUTHOTO MOTOKa. 3akoHbl OMa u Kupxroda.

Metoapl aHanM3a W pacyeTa JIMHEHHBIX AJIEKTPUYECKMX LENEH IOCTOSHHOIO TOKa.
AHaIM3 U pacyeT pa3BETBICHHBIX AEKTPUUECKUX LIeTIEeN ¢ HECKOJIbKMMH UCTOYHUKAMU MUTAHUS
IyTEeM COCTaBJEHHUS M pElIeHHs CUCTeM YypaBHEHHMH Mo 3akoHaM Kupxroda, npumeHeHHs
METOJIOB Y3JIOBBIX MOTEHIMAJIOB ¥ 3KBUBAJIEHTHOIO aKTUBHOTO JIBYXITOJIFOCHHKA.

OcHOBHBIE CBOIcTBa M OO0JIACTM NPUMEHEHHS MOCTOBBIX L€Mel, MOTEHIIMOMETPOB,
JIETTUTEINe HAPSHKEHUS U TOKa.

MarpuuHas 3anuch ypaBHeHUH 1ieniel B 00001eHHbIX (hopmMax.

1.2 Ananu3 u pacuér NMHEHHBIX 1eneil nepeMeHHoro Toka. CrocoObl mpeacTaBieHus (B
BUJIE BPEMEHHBIX JHarpaMM, BEKTOPOB, KOMIUIEKCHBIX 4YHCEN) M MapaMeTpbl (aMmIuIuTy[a,
4acToTa, HavyajbHasd (paza) CHHYCOMIANbHBIX (yHKIMH. MIHOBEHHOE, CpeaHee U JeiCcTByoIIee
3HAYEHUS IEPEMEHHOT0 CHHYCOUAABHOTO TOKA (HAMPSKEHUS).

AKTHBHOE, PEAKTUBHOE U MOJIHOE CONIPOTUBIIEHUS BETBU. Da30BbIE COOTHOLIEHUS MEXTY
TOKOM U HampsbkeHHeM. MolHocTh B Iernsx nepeMeHHoro toka. Koaddumment moirHoctn
(cos(¢)) u ero TeXHUKO-IKOHOMHYECKOE 3HAYCHHUE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YHCEN B AJIEKTpOTeXHUKE. KOMIUIEKCHBIH MeTon
pacueTa JMHEHHBIX CXEM Ieled NEepeMEHHOro Toka. KoMIUIeKCHOe CONpOTHUBIIEHHE U
KOMIUIEKCHasi TPOBOAMMOCTh BeTBU. KoMILIekcHass MOIIHOCTh M OajlaHC MOIIHOCTH B HLEMSAX
MIEPEMEHHOT0 CUHYCOMIaJIbHOTO TOKA.

Pe3oHaHCHBIE BJICHUS B JIEKTPUYECKUX LIEIAX, YCIOBHS BOSHUKHOBEHHMS, TPAKTUYECKOE
3HaYeHHe. YacTOTHbIE CBOMCTBA I€NEH IEPEMEHHOro Toka. IloHsTne O JIMHEHHBIX
YeThIpexnoyitocHuKax. [loHsaTHe 00 3IeKTpUUYEeCcKHX LENsAX ¢ MHAYKTUBHON (MAarHUTHOMN) CBS3BIO.
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Amnanu3 u pacueT Tpex(asHbIX Lenel NIepeMEHHOro TOKa. JIeMEeHThI TpeX(Pa3HbIX LENeH.
Crioco6b1 n300paskeHust U coenuHeHHs (a3 Tpex(a3HOro UCTOYHHMKA NMUTAHUS U MPUEMHUKOB
sHepruu. Tpex- ¥ UeTHIPEXNPOBOJHBIE CXEMbl MMTaHUS NpUeMHHUKOB. Ha3HaueHue
HelTpanpHOro mpoBoga. MomHocTs TpexdazHoit nenu. Kosdounuent momuoctu. TexHuka
0€30I1aCHOCTH IIPU IKCIUTyaTal[M1 YCTPOUCTB B TPEX(a3HBIX LIETISAX.

[Ipumenenue Uil MOAETUPOBAHUS W pPacyeTa BJIEKTPUUECKUX LENel IMpOorpaMMHBIX
IPOAYKTOB, pa3pabOTaHHbIX Ha Kadeape FIEKTPOTEXHUKU U DIIEKTPOHHMKH, a TAKXKE IaKETOB
nporpamm MultiSim, Mathcad, Excel.

1.3 AHanu3 u pacuér MarHUTHBIX 1eneil. OCHOBHbIE MAarHUTHBIE BEJIIMYMHBI U 3aKOHBI
AJIEKTPOMAarHUTHOTO IOJIA.

CBoiicTBa M XapakTEepUCTHKH (peppoOMarHUTHBIX MartepuanoB. [IpuMeHeHue 3akoHa
MOJTHOTO TOKA JUIsi aHAJIM3a M pacdyeTa MarHUTHOM LIEMU C MarHUTONPOBOIOM 0€3 BO3IyLIHOTO
3a30pa ¥ ¢ BO3AYIIHBIM 3a30pPOM.

MarHuTHblE 1€ TEPEMEHHBIX MAarHUTHBIX MOTOKOB. (OcoOeHHOCTH pacuera
3JIEKTPOMArHUTHBIX IPOLECCOB B KATYIIKE C MarHUTONpOBOJOM. I'padMk MIHOBEHHBIX
3HaUYE€HUN MarHUTHOTO [TOTOKA U TOKa B 0OMOTKE JpOCCEisl IPU CUHYCOUIaIbHOM HaPsKEHUH.

OHeprus M MEXaHUYECKHE CHJIbI B DJIEKTPOMEXAHHYECKUX CHCTEMax. OHEPIUsd
MarHUTHOT'O TOJIS KaTYIIKU, CHJIA TSATH AJIEKTPOMarHura.

2. DJIEKTPOMAarHUTHBIE YCTPONCTBA U 2JIEKTPUUECKUE MAIIMHBI.

2.1. Tpanchopmaropsl. Hasmauenue wu oOmacT NpUMEHEHHUS TpaHCPOPMATOPOB.
Y CTpOHCTBO M MPUHIIMIT IEHCTBHSI OAHO(A3HOTrO TpaHchopmaTopa.

AHanm3 3JIeKTPOMarHUTHBIX MPOIIECCOB B TpaHC(HOpMATOPE, CXeMa 3aMEIICHHSL.

ITorepu sHepruu B Tpanchopmatope. BHemnue xapakrepuctuku. [lacnopTHble naHHBIE
TpaHcopmaTopa M OINpeAeeHNe HOMHMHAJIBHOIO TOKA, TOKAa KOPOTKOrO 3aMbIKaHHUS B
NEPBUYHON OOMOTKE U U3MEHEHHUs HANpsKEHUsI Ha BTOPUYHOM 0OMOTKe.

2.2. MamuHbl TOCTOSHHOTO TOKa. YCTPOMCTBO W NPHUHLMII JEHCTBUS MallllH
nocrosHHoro toka (MIIT). Pexxumsl reHepatopa, ABUraTenss M 3J€KTPOMAarHUTHOTO TOPMO3a.
CnocoObl Bo3Oyxaenuss MIIT. DOnepretnueckue u saeKTpoMarHuTHbIE mporuecchl B MIIT.
PaboTa u XapakTepUCTHKH 3JIEKTPOMAIIMHHBIX TeHepaTopoB. Paboume M 3KCIUTyaTallMOHHBIE
XapaKTEpUCTHKH, PETYIMPOBAHUE CKOPOCTU U METOIbI 3aITyCKa 3JIEKTPOJIBUTATENEH.

2.3. ACUHXpOHHBIE MALIUHBI. Y CTPOMCTBO U MPUHLUI JIeHCTBUS TpeX(Pa3HOro aCUHXPOH-
HOro jpuratens. Bpaimaromieecss MarHutHoe nose cratopa. MarautHoe noje mamuubl. DJ1C
o0MOTOK ctaTopa U poropa. CkoibxeHue. HacToTa BpalleHHs pOTopa. DJIEKTPOMAarHUTHBINA
MOMEHT. MexaHndeckue 1 paboure XapaKTepUCTHKU.

OHeprerudeckue nuarpammel. [lacnopTHele qaHHbIE.

Ilyck acHHXpOHHBIX JBUTaTeliel € KOPOTKO3aMKHYTBIM U (Da3sHBIM  POTOpOM.
PeBepcupoBanue 1 peryiupoBaHie YaCTOThI BPAIICHHS.

2.4. CuUHXpOHHBIE MAIMHBL. YCTPOHCTBO M NpPHUHIUN JeHcTBUSA Tpex(da3Horo
CUHXPOHHOTO TeHepaTtopa. Pabora reHepaTopa B aBTOHOMHOM pexume. CxeMa 3aMenieHus Gpasbl
OOMOTKM SIKOpA. MOIIHOCTh M 3JEKTPOMArHUTHBIA MOMEHT. BHEIIHAS W peryimpoBOuYHas
XapaKTePUCTHUKHU.

VYCTpONCTBO M NPUHLMI JEHCTBUS CUHXPOHHOrO JBUratensd. Yactora BpalleHHs poTOpa.
Ilyck nBuratens. Bpamarmonmidi MOMEHT, YIVIOBBIE XapaKTEPUCTUKU. PerynupoBaHue
Kod(UIIMEeHTa MOIITHOCTH.

3. OCHOBBI JIEKTPOHUKH U DJIEKTPUUECKUE U3MEPEHUSI.

3.1. DnemeHTHas 6a3a COBPEMEHHBIX AJIEKTPOHHBIX YCTPOUCTB. Y CIOBHBIE 0003HAYEHUS,
OPUHIUI  JCHCTBHSA, XapakTePUCTUKU U  Ha3HAYEHHE IIOJYNPOBOJHUKOBBIX  JTMOJOB,
TPaH3UCTOPOB, TUPUCTOPOB.

WHTerpanbHble MUKPOCXEMBI, UX Ha3HauYEHUE, Kiaccu(puKalus 1 MapKUpOBKa.
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3.2. ICTOYHUKH BTOPHUYHOTO AJIEKTPOIUTAHUS U YCUIIUTEIH IEKTPUUECKUX CUTHAIIOB.
[TonmynpoOBOTHUKOBBIE ~ BBIIPSAMUTENN:  KIACCU(HUKAIMS,  OCHOBHBIE  IapaMeTpBhl.
DJEeKTpUYECKUe CXeMbl ¥ IPUHLUI paOOThI BBIIPSIMUTEIS. DIEKTPUUECKUE (PUIIBTPHI.
Knaccupukanmss ©  OCHOBHBIE  XapaKTEPUCTUKU  yCHIHUTENeH. AHamu3  paboThl
OJIHOKACKaJHBIX M MHOrOKacKaJHbIX ycwiutenedl. OOpaTHble CBsI3U B ONEPALMOHHBIX
yeunutensax (OY), ux BAMsSHME Ha MapaMEeTpbl U XapaKTEPUCTUKHU ycuiauTens. OCHOBHBIE TUIIBI
ycunutenel Ha 6aze OY.
3.3. OcHoBbl 1H}poBo#i 31ekTpoHUKH. OOImME CBEACHHA O IU(PPOBBIX AIEKTPOHHBIX
YCTpOMCTBAX.
YcrpoiicTBa KOMOWHAIIMOHHOM —JIOTHKH: CyMMAaTODBI,
MYJIbTHUIIIIEKCOPBI, 1EMYJIBTUIUIEKCOPBI, KOMIIAPaTOPBI.
DneMeHTHl NMaMATH, HU(POBBIE TPUTTEPBI, PETUCTPHI U IU(PPOBBIE CUETYNKH HMITYJIHCOB.
Nuaukamnus mudpoBoit HHPOpMAIIUH.
3.4. Dnexrtpuyeckue u3MepeHuss U Tpubopel. M3mepenus
HE3JICKTPUYECKUX BETMUMH. MeTOobl U3MEPEHHI: IPsIMble U KOCBEHHBIE.
AHaJOTOBBIE 3JIEKTPOU3MEPUTENbHBIE TPUOOPHI MPSIMOTO MPeoOpa30BaHMS: YCTPOHCTBO,
HOPUHIUN JeHCTBUSA, 00J1aCTH IPUMEHEHHUS.
W3mepenue 31eKTpUUECKUX BEJIIMYMH: TOKOB, HANPSKEHHUM, CONPOTUBIEHUH, MOIIIHOCTH U
SHEPIUH.
[{udpoBsie >MEKTPOHHBIE W3MEPHUTEIbHBIE MPHOOPHI: KiIaccU(UKAIUA, CTPYKTYpHBIC
CXEMBI.
4. O0beM y4eOHOH JUCHHUILINHBI

mmdpatopsl,  AemuppaTopsl,

NEKTPUUYECKUX U

Butst yueGHOH paboTs: B 3aueTnbIX | B akanemuu

SAMHUIIAX yacax
Oo6mas TpyA0eMKOCTh TUCIHHUIJIHHBI M0 Y4eOHOMY IJIAHY 5 180
AyAUTOpPHBIE 3aHATHS: 1,34 48
Jlexunn (Jlek) 0,4 16
[Tpaktuyeckue 3ansatus (I13) 0,9 32
CamocrositesnbHas padora (CP): 2,66 96
CaMocTOATEIbHOE N3YYEHHE PA3AEIOB IUCLUILIMHBI 2,66 96
[ToaroroBka B 3K3aMeHY 1 36
Bu uTOroBOro KOHTpOJIs: 3a4eT - -

AHHOTAIUA Y4eOHOM MPOrPaMMbl 1M CHUNJINHBI
«be3onacHocth xku3Henesreabuoctn» (b1.5.16)

1. Heas aucuunimHbl — GopMHUpoBaHHe MPo(ecCHOHANBHON KYIbTYphl 0€30IacHOCTH,
Mol KOTOPOW TIOHMMAaeTCsli TOTOBHOCTh U  CIIOCOOHOCTh JIMYHOCTH HCHOJB30BaTh B
poeCCHOHAIBHON JICSITEIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHWN, YMEHHUIM W HABBIKOB
st obecniedeHust Oe3omacHocTd B chepe MpodecCHOHANBHOW AESTeNhHOCTH, XapakTepa
MBIIUICHUSI W IIEHHOCTHBIX  OpHEHTAIlMi, TpPH KOTOPHIX BOMPOCHI  0€30MaCHOCTH
paccMaTpUBAIOTCS B KAYECTBE IPUOPUTETA.

2. B pe3yabTarTe 0CBOEHM S JUCUMIIJIMHBI CTYIEHT JT0JI’KEH:

N3ydenne xypca 0€30MacHOCTH KU3HEIEATEILHOCTH TPU TOATOTOBKE OakaaaBpOB IO
TEXHUYECKUM HAIPaBJICHUSIM IMOJTOTOBKH W CIICIIMAIBHOCTSAM HAIPaBJICHO Ha MpHOOpeTeHue
cnenyromux komnerennuit OK- 4, 9; OIIK- 6.

3HAMb:

-- OCHOBHBIE TeXHOC(EpHBIC OTTACHOCTH, UX CBOMCTBA M XapPaKTEPUCTUKY;

-- XapakTep BO3JCUCTBHUS BPEAHBIX W OMACHBIX (PAKTOPOB HA YETOBEKA M TPUPOIHYIO
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Cpely, METOAbl 3allUThl OT HHUX MPUMEHHUTEIbHO K cdepe cBoel mnpodeccuoHaNbHOI
JeATEIbHOCTH

ymems.

-- IIEHTU(HUIUPOBATH OCHOBHBIEC OMACHOCTH CPEIbl OOUTAHHSI YeTIOBEKa,

-- OLEHUBATh PHUCK HUX peaJu3aluy, BbIOMpAaTh METOAbl 3allUThl OT ONACHOCTEH
OPUMEHHUTENBHO K cepe cBoeil mpodeccnoHanbHON AEATENIbHOCTH M CHOCOOBI oOecreueHus
KOM(DOPTHBIX YCIOBHM KU3HEIEATEIILHOCTH

enademsn:

-- 3aKOHOJATENIbHBIMH M MPAaBOBBIMM aKTaMU B 00JacTh O€30MacHOCTH U OXpaHbl
OKpY’Karole cpenbl, TpeOoBaHMSIMH K O€30IMacHOCTH TEXHHUYECKHUX DErJIaMeHTOB B cdepe
npodeccuoHaNbHOM NesTeIbHOCTH;

-- c1oco0aMM U TEXHOJIOTUSIMU 3aILUTHI B YPE3BBIUAWHBIX CUTYAIUSAX;

--MIOHATUIHO-TEPMHUHOJIIOTUYECKUM alapaToM B 006J1acTH 0€30MacHOCTH;

-- HaBBIKaMU paIfMOHATN3AIUH TPOGECCHOHATBHON JIEATEIIBHOCTH C IEIBI0 00CCIICUCHUS

0€30MMaCHOCTH U 3aLUTHI OKPYKAIOIIEH CPE/IbI.

3. KpaTkoe coaep:kanue JUCHHUIINHBI.

1. Beenenue B OezomacHocTh. OCHOBHBIE MOHSATHS M ONpefesieHus. besomacHoCTh U
YCTOWUYMBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMEHHOE COCTOSIHHE TeXHOC(hEphl U TeXHOC(HEpHOI 0€30ITaCHOCTH.

3. UnenTtudukanus u BO3JCICTBIE HA YEIOBEKAa BPEIHBIX U OMACHBIX (DAKTOPOB Cpebl
oburtanus.

Knaccudukanus HeraTUBHBIX (aKTOPOB cpenbl OOUTaHUS YeloBeKa. XUMHYECKHE
HeraTUBHbIE (akTOphl (BpeAHbIC BelIecTBa). MexXaHWYECKHe W aKyCTUYECKHE KoJieOaHus,
BUOpalvsg W IIyM. DIEKTPOMArHUTHBIC U3My4eHHS H Toyd. VoHM3Mpyromme Hu3IydeHue.
OnekTpuueckuil Tok. OnacHbie MexaHndeckue Gaktopsl. [Iporeccsl ropeHus U MoKapOB3PHIBO-
ONacHbIe CBOMCTBA BEMIECTB U MaTepuasioB. CTaTUUECKOE ANEKTPUUECTBO.

4. 3amura 4enoBeKa U cpeqbl OOUTAHMS OT BPEIHBIX M OMACHBIX (PaKTOPOB MPUPOIHOTO,
AQHTPOIIOTE€HHOTO U TEXHOT€HHOT'O MPOUCXOKICHUSI.

OcCHOBHBIE TPUHIIUIIBI 3AUATHI. 3alUTa OT XUMHUYECKUX U OMOJIOTMUECKUX HETaTUBHBIX
dakTopoB. 3ammTa OT SHEPreTHYEeCKHX BO3ACHCTBHI W ¢uznueckux mnonei. ObecrieyeHue
0e30macHOCTH  cucTeM, paboTaromMX TMOJ JaBieHHeM. be3omacHOCTh  IKCITyaTaluu
TpyOOIIPOBOJIOB B XMMHUYECKOM MPOMBIIIIIEHHOCTH. be3omacHas skcIutyaTamusi KOMIIPECCOPOB.
AHanuM3 1 OllEHUBaHUE TEXHOTCHHBIX U MPUPOJTHBIX PUCKOB.

5. Obecnieuenre KOMGPOPTHBIX YCIOBUHN IS KU3HU U IEATEIHHOCTH 4yenoBeka. [lonsaTue
KOM(DOPTHBIX MU ONTHUMAJIBHBIX YCIOBUI. MUKpOKIUMAT nomenieHuii. OCBEIIeHne U CBETOBAS
cpelia B IOMEIICHHH.

6. [Icuxo(u3nonornueckre u YProHOMUIECKIUE OCHOBBI OE30MMACHOCTH.

[lcuxuueckne MpoIecchl, CBOMCTBA U COCTOSIHUSI, BIUSIONINE Ha 0€30MacHOCTh. Buabl u
YCIIOBUS TPYAOBOH I€ATEIHbHOCTH. DPrOHOMUYECKHE OCHOBBI OE30MMaCHOCTH.

7. Upe3BbIUaiiHbIE CUTYallMd U METO/IbI 3AIIIUTHI B YCIOBHUSAX UX pEeATA3AIIAH.

Oo6mue ceenenus o UC. [Toxkap v B3pbIB. ABapuu HA XUMUYECKH OMACHBIX 0OBEKTaX.

Pagnanyonnsie aBapuu. [lpubopsl  pagualoOHHOM, XMMHUYECKOH pa3BelKH U
JIO3UMETPUYECKOTO KOHTpOJsl. Ype3BblUaliHbIE CHUTYyallMM BOEHHOTO BpPEMEHM. 3alluTa
HaceJeHUs] B UPE3BBIYAHHBIX CHUTYyalUsAX. YCTOWYHUBOCTh (DYHKIIMOHHPOBAHUS OOBEKTOB
SKOHOMHUKH B UPE3BBIUYANHBIX CUTYAIUAX.

8. YmpaBieHue 6€301acHOCTHIO KU3HEICATCTLHOCTH.

3aKkOoHOJATENbHBIE W HOPMATHBHBIC IPABOBBIC OCHOBBI YIPABICHUS OE30MaCHOCTHIO
KHU3HEACSITEIbHOCTH. DKOHOMHYECKHE OCHOBBI YIpaBiieHUs Oe3zomacHOCThio. (CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€30IaCHOCTBIO.
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4. O0beM yueOHOM JUCUMIIJIMHBI

Buy yae6HO# paboThI B 3aueTHbIX enuHunax | B akagewm. yacax
OO01masi TpyA0eMKOCTh 1M CHUILIHHbI 4 144
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexuun 0,89 32
JlabopaTopHbIie paboThI 0,44 16
CamocrosiTejibHasi paboTa 1,67 60
IToaroToBka K KOHTPOJIBHBIM paboTam 1,11 40
[ToaroToBka K 1a00paTopHbIM paboTam 0,56 20
Buj uTOroBOro KOHTpOJIsi: YK3aMeH 1,0 36

AHHOTANUsA padoyei MPOrpaMMbl JUCHUILIMHBI
«IIpouecchl m annapatbl XuMu4yeckoi Texnosuorun» (b3.5.17)

1. Heap aucuumianmHbl — GopMHpoBaHUE Yy oOydaromuxcs oOIenpopeccuoHaIbHbIX
KOMIIETEHIIMH B 00JIACTH OCHOB THUJPABINYECKUX, TEIUIOBBIX M MAacCOOOMEHHBIX IPOLECCOB
XUMHYECKOM  TEXHOJOTMHM,  IO3BOJLIOIIMX  BBIIYCKHMKAaM  OCYHIECTBJIATH  HAy4yHO-
UCCJIEIOBATEIbCKYIO U MPOPECCUOHANBHYIO AESITENbHOCTD.

2. B pesyabTare n3y4eHusi AUCHHUILIMHBI CTYICHT 10JIKCH

3nameo:

- 3aKOHBI IIEPEHOCA UMITYJIbCA, TEIJIOTHI U MACCHI;

- OCHOBHBIE ypaBHEHHUS IPUKJIAJHON TMJIPABIMKH U 3aKOHOMEPHOCTH MEPEMELICHUS
JKUJIKOCTEH;

- OCHOBHBIE  3aKOHOMEPHOCTH  IPOLIECCOB  OCaXJEHUs, (QUIbTPOBaHUA U
HEHTPUPYTUPOBAHUS;

- (PU3NYECKYIO CYLIHOCTbH INPOIIECCOB TEIUIO- U MAaCCOOOMEHA; OCHOBHBIE KMHETUUYECKUE
3aKOHOMEPHOCTH MAaCCONEPEHOCA ISl CHCTEM I'a3-)KUKOCTb;

Ymems:

- UCIOJIb30BaTh OCHOBHBIE KMHETUYECKUE 3aKOHOMEPHOCTH TEIUIO U MacCONEepeHoca Ipu
aHaJINM3€ TEIMJIOBBIX U MAaCCOOOMEHHBIX MPOLIECCOB;

- COCTaBJIATh MaTepHaJIbHbIE U TEIUIOBBIE OATaHCHI JJIsi CUCTEM ra3->KUJKOCTbh;

- paccuMTHIBaTh NapaMeTphl TEIJI0- 1 MACCOOOMEHHOT0 000PY0BaHMUS;

Braoemy:

- METO/I0JIOTHEN pacueTa THIPOMEXaHUUECKUX, TEIIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB;

- OCHOBaMH IIPaBUIILHOTO BBIOOpA TEIUIO U MaCCOOOMEHHOTO 000PYIOBaHMSL.

JomxkHa ObITh chopmupoBana kommetennus OIIK-1, 2, 3.

3. KpaTkoe coep:kaHue M CHUIIHHBI

1. 3akoHBl mepeHOoca KOJIMYECTBA JBUKEHHS, TEIUIOTBI M MAacChl. YpaBHEHHE
Hepa3pelBHOCTH  ToToka. YpaBHeHuss Habe-Ctokca. [luddepenumansHoe ypaBHEHHE
KOHBEKTUBHOTO TeruiooOMeHa. /{uddepennnanbioe ypaBHeHHEe KOHBEKTUBHON AU Py3HH.

CoiictBa xuakocreit. luddepenunanbuple ypaBHEHUS paBHOBecus Oiiepa. Pexxumel
JBUKEHUS skuKocTell. OCHOBHBIE XapaKTepUCTUKH TypOyJIEHTHOro OoTOKa. YpaBHeHue ["arena
- Ilyaseiins. YpaBHeHHe Hepa3pbIBHOCTH MoToKa. JluddepeHnnanbable ypaBHEHHUS TBUKECHUS
Oitnepa. YpaBHenue bepuymmm. OmnpeneneHue NOTEPh SHEPruu MNOTOKa. [mapaBiamyeckoe
COIIPOTHUBIIEHUE TPYOONPOBOJIOB U apMaTypbl. OCHOBBI TeopHuH Moxodus. I'uapoauHaMuyeckoe
nonobue. [lepememnenue xunkocteir. OCHOBHBIE XapaKTEPUCTUKU HACOCOB. OCHOBHBIE THITBI
HACOCOB U MPUHIIMIIBI UX PAOOTHI.

2. Tennosele mporiecchl. OCHOBHBIE CIIOCOOBI TEPEHOCA TEIUIa, TEIUIOBBIE OaaHCHI.
OcHoBHOE ypaBHeHHMe Temonepenaud. CnocoOsl mepeHoca Temna. Ilepenoc Temia
TEIUIONPOBOAHOCTBIO, YPAaBHEHUE TEILIONPOBOIHOCTHU. llepeHoc Temnna KOHBEKIUEH, ypaBHEHHE
terootnaun. YpaBHenue Dypre-Kupxroda, temnoBoe momobue. Pacuer koadduumeHToB
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Termootaauu. TernoBoe u3nydenue. Temnoornaya npu MI€HOYHONW KOHJAEHcauuu napa. Pacder
CpedHel ABIKYIIEH cuibl mporeccoB Teronepenadd. CrnocoObl HarpeBaHUs U OXJIAXKICHUS B
MPOMBINIIEHHOCTH. OCHOBHBIE TUITBI TEIUIOOOMEHHBIX annapaToB U MPUHIIUIIBI UX paOOTHI.

3. Pa3znmenenue roMOreHHBIX cMeceil. MaccOOMEHHBIE MPOLECCHl, KiaccuuKanus.
AOGcopOuusi, puzndeckue oCHOBBL. MarepuanbHble OallaHCHI Mporecca abcopOIuu. YpaBHEHHE
paboueii muHUKM. OCHOBHOE ypaBHEHUE Macconepenaud. OnTUMaJIbHBIN pacxo MOrJIOTUTENS.

Monekynsipras nuddysus B KuIKUX cpefax, 3akoH Puka. KOHBEKTHBHBIA MepeHOC,
ypaBHeHHe MaccooTaaud. IlomoOume MaccooOMeHHBIX mporeccoB. Kpurepun 1og00us.
VYpaBHeHHE AJIUTUBHOCTH (a30BBIX comnpoTuBieHUil. OmnpeaeneHue IBIXKYIIEH CHIIbI
nporieccoB Macconepeaaun. OCHOBHbBIE METObI pacdeTa BHICOThI MACCOOOMEHHBIX allapaTos.

Koncrpykuuu maccooOMeHHbIX annaparoB. Hacagounsie u 6apOooTakHbIe KOJIOHHBI.

[leperonka >KuAKOCTH, BUABI NleperoHku. Pusndeckne ocHOBHI pektudukanuu. [lpocras
NeperoHKa, MaTepualnbHbIi Oananc. Pextudukamms, cxembl peKTH(PUKAITMOHHBIX YCTaHOBOK.

MarepuanpHblii  OanmaHc mpolecca peKTUUKAUH. YpaBHEHHE pabodeld JIHMHHM.
OnTtumanbHoe ¢uiermoBoe uncio. TemnnoBoit 0ananc peKTU(UKAIMOHHON YCTaHOBKHU.

3. Paznenenue rereporeHHbix cucreM. OcakieHHE TOJ ISHCTBUEM CHJIBI TSDKECTH U B
none IeHTpoOexHbIX cuil. OmnpeneneHUe CKOPOCTU oOcaxaeHus dvactull. KoHCTpyKuuu
OTCTOMHUKOB. J[BUKEHHE KUJIKOCTEN YEPE3 3EPHUCTHIE CIOU. [ MAPABIMYECKOE CONPOTUBIICHUE
3€pHUCTOrO cJo0sl. ['MIpoJIMHAMMKa TMCEBIOOXKWKEHHBIX Ci0eB. DuinbTpoBaHue. YpaBHEHUE
¢mibTpoBanus. OCHOBHBIE KOHCTPYKIMH MPOMBIIIICHHBIX (uiabTpoB. LleHTpudyruposanue.
YcerpoiictBo neHTpudyr. OcOOEHHOCTH pa3feNieHus] TeTEPOreHHBIX T'a30BbIX CHUCTEM, CIIOCOOBI
paszenenus. Annaparypa, UCIoiIb3yeMast sl O4YMCTKHU T'a30B.

4. O0beM y4eOHOH JUCHUILIMHBI

Bcero 5 ceMecTp 6 cemecTp
Bunpsl yaeOHOM paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
el gacax el yacax el. yacax
O0mas Tpya0eMKOCTh
JAMCUMILIMHBI 0 Y4eOHOMY 10 360 4 144 2 72
ILUIAHY
AyAUTOpPHBbIE 3aHATHS: 3,56 128 1,78 64 1,78 64
Jlexmm (Jlek) 1,78 64 0,89 32 0,89 32
[TpaxTuueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
Kypcosoii npoekt (KIT) - - - - - -
CamocrosiTesibHas padoTa 4,44 160 222 80 222 80
(CP):
CaMOCTOSITETbHOE U3YUYEHUE 4.44 160 222 80 222 80
pa3esioB AUCIUTIIIMHBI
Buja koHTpoOJISi: IK3aMeH 2 12 1 36 1 36

AHHOTauA padoyeil NPOrpaMMbl JUCHHIIMHBI
«O0mas xummnuyeckasi texnosuorus» (b1.5.18)

1 Heap auCcUMIUVIMHBI — TIONyYeHUE 3HAHUNW OO0 OCHOBHBIX MPUHIMIAX OpraHU3allWH,
CTPYKTYype, (YHKIIMOHAILHOM COCTaBE W KOMIIOHEHTaX XHMHUYECKOTO MPOU3BOJACTBA, METO/IaX
OIIeHKH (P GEKTUBHOCTH ero (yHKIIMOHHpOBaHUs, aHanm3e u cuHTede XTC, 00 sHepro- u
pecypcocOeperaromux, O€30TXOMHBIX H  MAJIOOTXOJHBIX TEXHOJIOTHSX Ha IpUMEpax
COBPEMEHHBIX XUMUYECKUX TTPOU3BOICTB..

2B pe3yabrare u3yYeHHs UCHUIUVIMHBI OO0yyamluiics mNo mporpamme
0akajaBpHUaTa qOJIKEH:

Obnadams cnenyrouumu oodmenpodeccunonanbHbiMu (OITK) komneTeHUsIMH:
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— CIIOCOOHOCTBIO HCIIOJIb30BAaTh MAaTeMAaTUYECKHE, €CTECTBEHHOHAYYHbIE M WHKEHEpPHBIE
3HaHUS U PELICHHS 3a1a4 B CBoei nmpodeccuonanbroit aesreiapaoctu (OITK-1);

— TOTOBHOCTBIO HCIIONIb30BaTh 3HAHUS O COBPEMEHHOW (M3MYECKOH KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUU BEIIECTBA JJIsi TOHUMAaHUs
OKpY’Karomiero Mupa u ssieauii mpupozst (OITK-2);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUS O CTPOEHUM BELIECTBA, IIPUPOJIE XUMUUECKOU CBS3U
B Pa3JIMUHBIX KJIACCAX XUMHUYECKUX COCAMHEHUH JUIsi MOHUMAHUsI CBOMCTB MaTepHaIOB U
MEXaHHU3Ma XUMUYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriem mupe (OITK-3).
3uams:

— OCHOBHBIE IPUHIUIIBI OPTaHU3ALUN XUMUYECKOT0 IPOU3BOCTBA, €T0 UEPAPXUUECKOM
CTPYKTYPBI;

— METO/bI OIIeHKH 3()(HDeKTUBHOCTH MPOU3BOICTBA;

— o011re 3aKOHOMEPHOCTH XUMUYECKUX MPOLIECCOB; OCHOBHBIE XMMHUECKHE
MIPOU3BOJICTBA;

Ymems:

— paccuuThIBaTh OCHOBHBIEC XapaKTEPUCTUKU XMMUYECKOTO IIPOLIeCCa;

— BBIOMpATH PALMOHAILHYIO CXEMY NMPOU3BOICTBA 33JaHHOTO MPOIYKTa,

—  OLEHUBATh TEXHOJIOTHYECKYIO 3P(PEKTUBHOCTH MPOU3BOICTBA;

Braoemo:

—  Meroaamu aHanm3a 3PPEKTUBHOCTH PabOTHI XHMHUECKUX POU3BOJICTB.

3 Kparkoe coaep:kanue Ay CUHIITUHBI

Moayas 1. BBenenune. XumMmuieckoe nNpou3BoOACTBO.

XuMu4deckasi TEXHOJIOTHs Kak Hayka. [loHsTHe o XxumMuyeckoM mnpou3BoacTBe. OO0rme
¢byHKIMH (MHOTO(YHKIIMOHAIBHOCTh) XUMHUYECKOTO Tpou3BojcTBa. OOIas TEeXHOJIOTHYecKas
CTPYKTYpa XUMHUYECKOTO MPOu3BOJIcTBa. OCHOBHBIC OMNEpaIliid B XUMHUYECKOM MPOU3BOJICTBE.
OCHOBHBIE TEXHOJOTMYECKHE KOMIIOHEHTHI. KadecTBEHHbIE M KOJIMYECTBEHHBIE IOKA3aTENN
3¢ (}eKTUBHOCTH XMMHYECKOro mpou3BojcTBa. Kiaccupukauus ceipbsi. BTopuuHoe cbIpbe
(oTX0apl TPOM3BOACTBA M OTXOABI MOTpeOiieHus). Boma kak chipbe M BCIIOMOTATENbHBIH
KOMITOHEHT XHWMMUYECKOTO TpPOU3BOACTBA. [IpomblliuieHHass BOAOMOATrOTOBKa. OpraHuzarus
BOZ00OOpPOTa HA XUMHUYECKOM NPEANPUITHH. DHEPrOEMKOCTh XHWMHUYECKOTO IMPOU3BOJICTBA.
OcHOBHBIE BHJIBI JHEPreTHUYECKUX pecypcoB. [lepBUuHbIE W BTOPUYHBIE HHEPTrETUUYECKHE
pecypebl.  HMepapxuyeckass opraHusanus IMpPOLECCOB B XMMHUYECKOM  IPOM3BOJICTBE.
MeTtoaonoruueckre OCHOBBI XUMHUYECKOW TEXHOJIOTHH KaK HAyKH: CHCTEMHBIA aHaJIU3 CIOKHBIX
CXEM U B3aUMOJICHCTBHUI UX JIEMEHTOB.

Moayanb 2. XuMu4eckoe nNpou3BOACTBO: XMMHKO-TeXHoMorn4eckas cucrema (XTC).

Crpykrypa XTC. CoctraB XTC: snemeHThl, CBsi3H, mojacucteMbl. DnemeHTbl XTC, ux
kjaccudukanus. MHoroyHkuroHalbHbIe 3JIeMeHTHl. TexHonornyeckue cBs3u 3neMeHToB XTC
(motokm). Onucanue XTC. Onucarensusie u rpadpuueckue moaenu XTC. CucteMHbIN MOAXO K
ux BbIOOpY npu cuHTe3ze M aHamuze XTC. CpoiictBa XTC kak cucremsl. Ilossnenune B XTC
HOBBIX KaU€CTBEHHBIX CBOMCTB, HE XapaKTEPHBIX JJIs1 OTAEIbHBIX JIEMEHTOB.

Moayasb 3. Ananus u cunre3 XTC.

[Tonstne u 3amaum aHanmusza XTC. MarepuanbHbIli U TEIUIOBOM OamaHchl. MeToauka
COCTABJICHUS M pacyeTa MaTepUalbHBIX M TeIIoBbIX OamancoB XTC u ee moacucrem.
BanancoBeie ypaBHeHUS B cxeMax ¢ penukiioM. DopMbl mpeactaBieHus: 0amaHcoB (TaOIHIIbL,
auarpaMMmbl ¥ Ip.). MarepuanbHbeId OamaHC Ui MEXaHMYeCKHX, MAacCOOOMEHHBIX U
PEAKIIMOHHBIX AIIEMEHTOB U moacucTeM. O000IIEHHBIE CTEXUOMETPHUECKUE COOTHOIICHHS U UX
PA3HOBHIHOCTH [IJISl TIOACHCTEM. ODHTAJIBIIUUHBINA, SHEPTETHUECKHH (TI0 TOJHON SHEPruu) u
skcepretudecknii  Oamancet u  KIIJl. DOkcepretmueckuii aHamM3 KaK METOJ  OILICHKH
3¢ (PeKTUBHOCTH UCHOIB30BAaHUS MOTEHIMAA ChIPbsl U SHEPruu. TeXHOIKOHOMUYECKHUM aHaIu3
XTC. Omnpenenenrie ocHOBHbIX mokazareneid 3¢pdexkruBHocTH XTC. UyBCTBHTEIBHOCTH K
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OTKJIOHEHHMSIM  yCIIOBUW OKCIUIyaTalMMd W HapylleHUusM pexuma, HagexHoctb XTC,
0€301acHOCTh MPOU3BoACTBA. [IpobIeMBI MyCKa M OCTAaHOBKHU arperaTos.

[Tonstue m 3amaum cunTe3a (moctpoenus) XTC. OcHoBHbIe 3Tambl pazpadorku XTC.
Ponp maremarmyeckux M 3BpUCTHUECKUX MeTOA0B. OcHOBHBIE KoHuenuuu cuHtesa XTC.
Cunrte3 ogHOpoAHbIX NojacucTeM. OCHOBBI IMOCTPOCHUS ONTUMAIbHOW CTPYKTYpPBI MOACUCTEM
TEIJI000MEHHUKOB, pa3/IeNICHUs CI0KHOU CMECH, PEaKTOPOB.

Monayasb 4. [IpombliieHHbIe XUMUYECKH e IPOU3BOACTBA.

[Toctpoenne XTC KOHKpPETHBIX MPOU3BOJCTB U OPraHMU3aIUs MIPOIIECCOB B XUMHUYECKUX
peaxTopax. [lepcriekTrBHBIC HaMpaBIEHUS B CO3/IaHUU OE€30TXOHOTO ITPOU3BO/ICTBA.

4 O0beM yueOHOM TMCUMILTHHBI
. B 3aueTHBIX B akanmewm.
Buasbl yueOHoii padboThl
SIMHUIIAX gacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
Kounraktnas pa6ora (KP): 1,78 64
Jlexumu (JIek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,445 16
JlabopaTopusie 3ansartust (J1ab) 0,445 16
CamocrositesbHas padora (CP): 2,22 80
JK3aMeH
Buja konTpoJIsi: 3a4eT / IK3aMeH 1 (36)

AHHOTanus padoyeil NPOrpaMMspl AU CHHUILIMHBI
«Xumnueckne peakrops» (b1.5.19)

1 Henp AUCHUIUIMHBI — TPUOOpPETEHHE CTYJEHTaMH 3HaHUMl TEOpEeTUYECKHMX OCHOB
XUMHUYECKHX PEAaKTOPOB U NPOTEKAIOIIMX B HUX IPOLIECCOB HA OCHOBE METOJOB MaTeMaTHYECKOIO

MOJIEIIUPOBAHMSL.

2B pe3yabraTe  M3y4YeHHMsl JUCHMIUIMHBI  oOyuyawmmiicds 10  mporpamme

0akajiaBpuaTa 10JI/KeH:
Obaaoams crnenyromumu obmenpodeccruonanbHbiMu (OIIK) kommereHIuAMU:

— CHOCOOHOCTBIO HCIIONIB30BaTh MaTeMaTHUECKHE, €CTECTBEHHOHAYYHBIE W HH)KECHEPHBIE
3HaHMS JJIS PeLICHUs 3a/1a4u B cBoel npodeccuonanbhoi aesteaproctu (OITK-1);

— TOTOBHOCTBIO HCIIONIb30BaTh 3HAHHUSA O COBPEMEHHOW (u3nueckol KapTHHE MHUDA,
POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEIIECTBA UIS TTOHUMAHUS
OKpY’Karolero Mupa u sisnenuit npupozast (OITK-2);

— TOTOBHOCTBIO HICTIOJIF30BaTh 3HAHHS O CTPOSHUH BEIECTBA, MPUPOIC XUMHUECKON CBSI3U
B PA3IMYHBIX KJIACCAX XMMUYECCKUX COCIMHEHUH Il TOHUMAaHHS CBOMCTB MAaTE€PHUAIOB H
MeXaHHW3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3).
3namo:

— OCHOBBI TEOPUU TPOIIECcCa B XUMHUUECKOM PEAKTOPE;

— METOHOJOTHI0 HCCIeIOBaHU B3aUMOICHCTBUS IMpOoIcCCOB XUMUYICCKUX HpCBpaH_ICHI/Iﬁ n
SIBIICHUI MEpCHOCA Ha BCCX MacIITaOHBIX YPOBHAX;

— METOJMKY BbIOOpa peakTopa U pacuera mpoiecca B HeMm,

— OCHOBHBIE PEAKIIMOHHBIE MPOIIECCH U PEAKTOPhl XUMUYECKON M He(DTeXUMUUECKOU
TEXHOJIOTHH.
Ymemn:

— TIPOW3BECTH BHIOOP THIA PEAKTOPa;

— TIPOHW3BECTH pacueT TEXHOJOTHUECKHUX MapaMeTPOB JIJIs 3aJIaHHOTO MPOIIecca;
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— ONpeAesIUThH apaMeTpbl HAWITYYIIEH OpraHu3aliu IPOoIecca B XUMUYECKOM PEAKTOPE.

Brnaoemw:

— METOJIaMU pacyeTa U aHaJih3a MPOILECCOB B XUMUYECKUX PEAKTOPAX;
— METOJIMKOM OmNpe/esieHUs TEXHOJIOTMYECKUX MMOKa3aTeeil;
— METOJIaMU BBIOOPAa XUMHUYECKHX PEAKTOPOB.

3 KpaTtkoe coaep:kaHue TUCHUNIAHBI

Moayab 1. OcHOBHbBIE onipe/ieSIeHUsI U MOJI0KEeHUs

1.1 Onpenenenue U Ha3HAUYEHUE XMMHYECKOI'O peakTopa. PeakTopbl B XMMHYECKHX U
HEXUMHUYECKUX OTPACIAX TMPOMBIIUICHHOCTH. (O030p THIIOB XHWMHYECKHX pPEaKTOPOB, HX
CTPYKTYPHBIE 3JIEMEHTHI (PEaKIMOHHBIM 3JIEMEHT, YCTPONCTBAa BBOJAa U BBIBOJIA, CMELICHMS,
paszeseHusT U pacIlpeiesieHus] TOTOKOB, TETUIOOOMEHHBIC 3JIEMEHThI), OCHOBHBIE IPOIIECCH U
SIBJICHHUS B HHX.

1.2 ®uznueckoe U MaTeMaTUYECKOE MOJCIMPOBAHUE, OIpPEACICHUE W OCHOBHBIC
MOHSITHSI, X MECTO B MHXCHEPHO-XUMHUICCKUX UCCIICIOBAHUSIX U pa3paboTkax. HaydHbrit MmeTos
UCCJIEOBAHUS W U3YYEHHUS IIPOLIECCOB B XHMHYECKOM pEaKTOpe - MaTeMaThyecKoe
MoieJIMpoBaHuEe. MeCTO U 3HAaY€HHE HATYPHOT'O U BBIYUCIUTEIHLHOTO SKCIIEPUMEHTA.

1.3. Hepapxuueckas CTpyKTypa MaTeMaTHUYECKOM MOJENM Mpouecca B PEaKTope.
CucremMatuzanus TPOIECCOB B XUMHUYECKOM pEAKTOpPE IO MacmTady HuX MPOTCKaHUS:
XUMUYECKass peaklus, XUMHYSCKUM TIPOllecC B DJJIEMEHTApHOM OO0BbEME, TMPOIECChl B
PEaKIIMOHHOM 3JIEMEHTE M B PEaKTOPE B IIEJIOM, — UX B3aUMOCBS3b U UEPAPXUYECKasi CTPYKTypa
MaTeMaTU4YeCKO Mojiesiu Ipolecca B peaktope. [IpuMepsl cucTeMbl MPOIECCOB B Pa3IMUHbIX
BHJIaX XUMHYECKUX peakTopoB. CTPyKTypa U3y4aeMoro Kypca.

1.4, @®u3NKO-XMMHUYECKHE  3aKOHOMEPHOCTH  XUMHUYECKHUX  MpEeBpalleHud  —
CTEXMOMETPUUYECKHE, TEPMOJMHAMHYECKUE, KuHeTnyeckue. Ilokazatenn XUMHUYECKOTO
MIpEBpAICHHs — CTENEHb MPEBPaIEHUs, BBIXO MPOJYKTA, UHTETpasibHas U AuddepeHImaibHas
CEJIEKTUBHOCTH, CKOPOCTHM pEaKUWW U TpeBpanieHusi peareHToB. Ilytm mnoBbleHus
3 (PEKTUBHOCTH XUMHUYECKUX TMPEBpAIICHU Ha OCHOBE 3HaHUS WX (PU3UKO-XUMUUYECKHX
CBONCTB.

Moayasb 2. XuMuveckuii mpouecc

2.1.0cHoBHBIE TIONIOKEHUA U onpenenenus. Kiaccupukanys XUMAYECKUX MPOIECCOB 10

pPa3IUYHBIM TPU3HAKAM — XUMHUYECKUM (BUJ XUMHYECKOM peakluu, TEepMOIMHAMHUYECKHE
XapaKTepUCTHKHU, CXE€Ma MpeBpalieHuil), (a30BbIM (YHUCIO U arperaTHoe cocTtosiHue ¢as) u
CTallMOHAPHOCTH.

2.2. TomoreHHwli xuMuyeckuidl mpouecc. OrmpeneneHre W HpuMepbl. BiusHue
XUMHUYECKHX TPHU3HAKOB M YCJIOBUU MPOTEKaHWs Ipollecca Ha ero mokaszarend. CrocoObl
uHTteHcuukanuu. [loHsATHE oONMTHUMaANBHBIX Temmeparyp. ONTUMalbHBIC TeMIIepaTyphbl s
00paTHMBIX U HEOOPATHUMBIX IK30- U JHIOTEPMUUYECKUX MTPOIIECCOB.

2.3. T'ereporeHHblii (HEKaTaTUTHYECKHM) XuMuyeckuidl mnpouecc. OmpexneneHue u
npuMmepsl. CTpyKTypa Tpoliecca W €ro cocTamistomue (ctaauu). Habmiomaemas CKOpOCTh
XUMUYECKOTo mpeBpamieHus. OOmacTu (peXUMBI) TPOTEKaHUsS TMpoIecca, JUMHTHPYIOIIAs
craaua. [eTeporeHHBIi XUMHUYECKHil mporecc 'ra3(>kuakocTh)-TBepaoe". OOocHOBaHUE,
MOCTPOEHNE U aHAJIU3 MAaTEMaTUYECKON MOJICIH /ISl peaKIuii TopeHus (MOACIb "CKUMAFOIIIAsICST
chepa) m Tomoxummueckoil (Mmozenb 'c HeB3ammozewcTByroumMm sapom"). HaGmromaemas
CKOPOCTh TPEBpAICHUs, BpEeMsl TMpEBpalleHUs W TMYTH WHTEHCU(DHUKAIUK IS Pa3IndHBIX
obnacrell mpoTekaHwsl mporecca. ['eTeporeHHbI XUMHYECKH mporece "Ta3(3KUIKOCTh)—-
*KuAkocTh". OOOCHOBaHHE, MOCTPOSHUE W aHAIM3 MaTeMaTHueckod moxaenu. Habmomaemas
CKOPOCTh TMpeBpalieHuss ¥ o0nacTu mnpoTekaHus mponecca. [lyTm uHTEHcUPUKAMHU A
Pa3IMYHBIX PEKUMOB MpoIlecca.

2.4. Karanutuyeckuid mpouecc. Onpenenenue, KaaccuduKaius, mpuMepbl. [ oMoreHHbIi
¥ MUKPOTETEPOTEHHBIN KaTaTUTHYECKHUE MPOIIECCHI, X 00Iee U OTIIMYUTEIILHOE OT TOMOTEHHBIX
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U TeTePOreHHBbIX XUMHUYECKUX IPOLIECCOB. ['eTeporeHHbI KaTajlinu3 Ha TBEpAOM KaTaiu3aTope.
O6ocHOBaHMe, IOCTPOEHHE M aHAJIW3 MAaTEeMaTH4YeCKOM MOAENM Ha KaTaJUTUYeCKOH
IIOBEPXHOCTU U B INOPUCTOM 3epHe Karanuzaropa. HabGmromaemas CKOpOCTb IpeBpallieHHsT U
oOmactu mpoTekanus mpouecca. CTeneHb HCMONb30BaHUS BHYTpeHHEH mnoBepxHocTu. Ilytu
MHTEHCU(UKAMKY KaTaIUTUYECKUX IpOLEeccoB. BiusHue TeronepeHoca Ha IeTepOreHHbId U
reTepOreHHO-KaTAIUTHIECKUH POLIECCHI.

Monayab 3. XumMuuyecKuii peakTop

3.1. OcHoBHBbIE MONIOKEHUS U onpeneneHus. Knaccudukanus mporeccoB B peakropax 1o
pa3IMYHBIM IPU3HAKAM - BUJ XUMHYECKOr0 Mpoliecca, OpraHu3anus oTOKOB PEareHToB (cxema
JBWDKEHUSI PETEHTOB YEpe3 PEeaKkTop, CTPYKTypa MOTOKOB B PEAKIIMOHHOM 30HE), OpraHHM3alus
TEIUIOBBIX IOTOKOB (TEIUIOBOM pEXHM, CXeMa TelIooOMeHa), CTalMOHapHOCTh Ipolecca.
O6ocHOBaHME U MIOCTPOCHUE MAaTEMaTHYECKIX MOJICNIHU MPOIecca B peakTopax pa3inyHOro THIA
KaK CHCTEMbl YPaBHEHUH MaTEpUAJIBHOTO M TEIJIOBOro OalaHCOB HAa OCHOBE JAHHBIX O
CTPYKTYpE MOTOKa, XMMUYECKHX IPEBPAIICHUIX, SBJICHUAX MEPEHOCA TEIUia U BEUIECTBA U HX
B3auMoJieiictBuu. CructemMaru3anus U Kiaccu(uKanus MaTeMaTHUECKUX ONMCAHUN MPOLECCOB B
peaxkTopax.

3.2. M3oTepmuueckue mpouecchl B XMMUYECKOM peakTope.BiusHue cTpyKTypbl HOTOKa
(upeampHOE  CMEIIEHHE W BBITECHEHHE), CTAIllMOHAPHOCTH peXuMa (MPOTOYHBIA U
HEepUOJIMYECKUIl), TapaMeTPOB U YCIOBUI MPOTEKaHUs Mpolecca (TemiepaTypa, KOHLIEHTpalus,
JaBiieHNe, 00BEM PEaKIIMOHHON 30HBI, BpeMs), BUIa XUMHUYECKON Peakuu (MIpOCTasi U CIOXKHAS,
oOparumass U HeoOpaTtumas) MU ee IapaMeTpoB Ha NPOQUIM KOHIEHTpalUil H IoKa3aTelu
nporecca B peakTope (CTENeHb MpeBpamleHHs], BBIXOJ MPOAYKTa, CEIEKTHBHOCTH MpoIlecca.
OcHoBBI pacuera mporecca B peakrope. CpaBHeHHe 3(PQHEKTUBHOCTH pabOThl PEaKTOPOB,
OTHCBHIBAEMBIX PA3IUYHBIMA MOJCTSIMH — WACATHHOTO CMEIIeHHsI M BhITeCHeHus. [Iporecchr B
peaKTopax ¢ TEePEeHOCOM BEIIECTBAa, OTIMYHBIM OT HICATBHOTO CMEUICHUS W BBITECHEHWS.
Mogenu mporeccoB, 06JacTd MX NPUMEHEHHUS U CONOCTaBJIEHUE C MOAEIAMH "HIealbHBIX"
IIPOIIECCOB.

3.3. Heusorepmuueckue mporecchl B XUMUUYECKHX peakTopax. OpraHu3anusi TEIUIOBBIX
MIOTOKOB M PEXMMOB B XUMHUYECKUX peakTopax. Pacnpenenenue temmnepaTypsl U KOHIICHTpAIUi
(cTeneHH TpeBpalleHHs) B peakTOpe B PEXHMax MICaTbHOIO CMELIEHHMsS U paclpeseseHus,
annabaTnyeckoM W C TermiooOMeHoM. CBs3b TeMIlepaTypbl W CTETEHH IpeBpalleHus B
anuabatuyeckoM mporecce. ComocraBleHHE € M30TEPMUYECKMM pexXuMoM. Yucio u
YCTOMYUBOCTh  CTAllMOHAPHBIX  PEKHMOB B  peakTopax HWACATbHOTO CMEUICHHS |
aBTOTEPMUYECKOM C BHYTPEHHUM TETJIO0OMEHOM.

Monyab 4. [IpoMblnLIeHHbIE XHMHYECKHE PEaKTOPbI

Ha  KOHKpeTHBIX  MNpHMepax  HOpPEIMETHO  pacCMaTpUBAIOTCS  KOHCTPYKLUHU
NPOMBIIIICHHBIX PEAKTOPOB JUISI TPOBENEHHUS MPOIECCOB TOMOTCHHBIX, T'€TEPOTCHHBIX U
KaTaJIMTHYECKUX — BBIOOP THIIA peakTopa, 0COOEHHOCTH KOHCTPYKTHUBHBIE U PeXKHUMA.

4 O0beM yueOHOH THCHMIIINHBI

B 3aueTHEBIX B akanewm.
Buabl yueoHoii pa6oThI TMHHIIAX yacax

O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTaktHas padora (KP): 1,33 48
Jlexmm (Jlek) 0,89 32
[TpakTnueckue 3anstus (I113) 0,44 16
JlaGopaTopus 0 0
CamocrositesbHas padora (CP): 1,67 60
Jpyrue BUIbI CaMOCTOSITEILHON paOOThI 1,67 60
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 0 3auer ¢
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\ \ OLICHKOM \

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI

«Cucrembl ynpaBJjieHHsl XMMHKO-TeXHOJI0oTHYeckumMu npoueccammn» (b1.5.20)

1. Heap AuMCHMIVIMHBI: JaTh 0a30Bble 3HAHUS [0 TEOPUU CHUCTEM YIPABIICHUS
xuMHKo-TexHojornueckumu npoueccamu (CY XTII), npuBUTh HaBBIKM U YMEHHUE aHalIM3a
cBoiictB XTIl kak 0OBEKTOB yrmpaBieHUS U MPAKTHUECKOTO MPUMEHEHUS! TEXHUUYECKUX CPEICTB
yIpaBJIEHUS.

2. B pe3yabrare wu3ydeHusl AUCHUIUIMHBI O0y4YalIIMICA 1O Nporpamme
O0akaJiaBpuaTa J0JI/KeH:

Obnadams cnenyronumu oodmenpodeccunonanbHbiMu (OITK) komneTeHusIMHI:

— CHOCOOHOCTBIO HCIIONB30BaTh MAaTEMaTHUECKUE, €CTECTBEHHOHAYYHbIE W HHXKCHEPHBIE
3HAHUS JUIS peIIeHus 3a/1a4 B cBoel nmpodeccuonanpaoit aestenbHocTu (OITK-1);

— TOTOBHOCTBHIO HCIOJB30BaTh 3HAHHMS O COBPEMEHHOW (PU3MYECKONW KapTUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEIECTBA ISl MOHUMAHMUS
OKpy»Xaromiero mupa u siiieanit npuposl (OI1K-2);

— TOTOBHOCTHIO HCIOJIb30BaTh 3HAHUS O CTPOEHUU BEIECTBA, MPUPOIC XUMUYECKON CBSI3U
B Pa3JMYHbIX KJIaccax XMMUYECKUX COCTUHEHUH AJIs IOHUMaHMs CBOMCTB MaTepHalioB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatorem mupe (OITK-3).
3nams:

- OCHOBHbIE TIOHATHUS TEOPUH YIIPABICHUS;

- CTAaTUYECKHE U JUHAMHYECKHUE XapaKTePUCTUKH OOBbEKTOB YIIPABICHHUS;

- ocHOBHbIE BUIbl CAY U 3aKOHBI PETyIUPOBaHUS;

- TunoBele CAY B XMMHYECKOH IIPOMBILIUIEHHOCTH;

- METO/IbI U CPE/ICTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTUYECKUX [1apaMeTPOB;

- ycroiunBocts CAY;

- OCHOBHbIE TOHATHS O HenuHeHHbIX CAY, penelHbIX CcHCTeMaX, JOTHYECKUX
aIropuTMax ynpaBi€HUs, aJalTUBHBIX U ONTUMAIbHBIX CUCTEMAX YIIPaBJIECHUS,

Ymems:

- OTpe/EATh OCHOBHBIE CTAaTHMYECKHE U JAMHAMHUYECKHE XapaKTEPUCTHKU OOBEKTOB
yIpaBJICHUS;

- BBIOUPATh PALMOHAIBHYIO CUCTEMY PETYJIMPOBAaHUS TEXHOJIOTHYECKOTO MPOLIecca;

- OlleHUBaTh ycTonunBoCcTh CAY;

- BBIOMpPATh KOHKPETHBIE TUITBI TPUOOPOB J71s iuarHoctuku X TT1;

Braoemy:

- METOJIaMU TE€OPUU aBTOMATHUYECKOTO PEryJIUPOBAHUS, OpPraHU3alUu U pacdy€ra CUCTEM
ONTUMAJIFHOTO YIPAaBJIEHUS MPOLECCAMH XHMHYECKON TEXHOJOTMH SJIEKTPOXUMHUYECKUX

IIPOU3BO/CTB.

3. Kparkoe cogepxaHue 1 CHUMIIMHBI

Moayas 1. OcHOBHbIe TIOHATHS YNPABJEHUSI XMMHMKO-TE€XHOJOTHYeCKHMH
Npoueccamu.

3HavYeHNe aBTOMATUYECKOTrO YNPABICHUS ISl PA3BUTHUSI XUMUYECKON MPOMBIILIEHHOCTH.
OcoOeHHOCTH  yIpaBi€HUS] XHUMHUYECKUM NPEINPUITHEM UM  XUMHUKO-TEXHOJIOTUYECKUM
nporieccoM. TeXHHUKO-KOHOMUYECKUH 3¢ (eKT BHEAPEHHs AaBTOMATU3MPOBAHHBIX CHCTEM
yopaBieHus. Ponb cuctem ympaBiieHus B oOecreueHHH O€30MacCHOCTH XUMHUYECKOTO
IIPOU3BOJICTBA U OXPaHbl OKpYy:Karolel cpeabl. OCHOBHBIE TEPMUHBI U onpeaeneHus. Mepapxus
ynpasneHus. OCHOBHblE NPUHLUIBL ynpaBieHus. Kraccudukamuss CcUCTeM yIpaBiieHUs
®ynkuuroHanbHas crpykrypa CAY. Ilokazarenu kauecTBa yrpaBieHHUsL.

Monayab 2. OCHOBBI TEOPUU ABTOMATHYECKOT0 YIIPABJIEHH .

51



Marematnueckue Mmogenu CAY. lunamudeckue xapakrtepuctuku CAY. Mcnonb3oBanne
orepanuoHHOro ucurciaenus Uit ananuza CAY. Tunosele tuHaMu4ecKue 3B€Hbs. BpeMeHHbIe
Y YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJICHTHBIEC IPEOOPa30BAHUS CTPYKTYPHBIX CXEM.
YcroitunBocts muHEHHBIX CAY ¢ 006paTHOi cBsA3bi0. Knaccudukanus 1 OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBieHus. MeTo bl onpeiesieHus: CBOMCTB 00bEeKTOB yrpaBieHusi. OCHOBHBIE
3aKOHBI PETYJIMPOBAHUs. PeryasTopbl Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Llndposbie
U pobacTHbIE CUCTEMBI yIpaBlieHUs. BpiOop 3akoHa peryaupoBaHus U OlpeieieHIe
ONTUMAJIBHBIX APAMETPOB HACTPONKHU IMPOMBILUIEHHBIX PETYJIATOPOB.

Moayasb 3. U3MepeHre TEXHOJOTHYECKHUX MApPaMeTPOB XHUMHMKO-TEXHOJOTHYeCKOro
npouecca.

locynapcTBeHHast cucTtemMa MPOMBIIUIEHHBIX HPUOOPOB M CPEACTB aBTOMATHU3AIIHH.
OcHOBHBIE TEpMHUHBI M OlpeneraeHuss Merpojorun. Meroasl u3Mepenuil. Cpencrtsa
U3MEPUTENIbHOM TEXHWKH, MX CTaTUYECKHME M JMHaMHuuyeckue cBoiictBa. Ilorpemnoctu
u3mepenuii. CriocoObl nepenaun nHGopMammuu Ha pacctosaue. OpraHu3anus TUCTAHITMOHHON
nuarHoctukn XTI, M3MepeHue OCHOBHBIX TEXHOJIOTMYECKUX MapaMeTpoB: JABJICHUS,
TEMIIEPATYpbl, pacxo/a U KOJMYECTBA, YPOBHS JKMJKOCTU M CBHIIYYMX MaT€pHalIOB, COCTaBa U
(U3UKO-XMMHYECKUX CBOWCTB BEIIECTB.

Moayiab 4. OcHOBbI NPOEKTHPOBAHMS ABTOMATHYECKHX CHCTEM YINpPaBJICHUS
XHMHKO-TEXHOJIOTHYeCKMMHU MPOLECcCAMM.

Oco6ennoctu ynpasneaus X T11. PerynmupoBaHie OCHOBHBIX TEXHOJIOTHYECKUX
napaMeTpoB: pacxoja, JaBjieHUs, TeMIepaTypsl, ypoBHs, PH. Texunueckue cpeactsa CAY.
OcHOBHBIE Pa3HOBUIHOCTH YIPABJISIIOIIMX YCTPOUCTB. THIIBI, XapaKTEPUCTUKU U PACUET
HCIIOJTHUTENIbHBIX MEXaHU3MOB U PETYIUPYIOUUX opraHoB. OdopmMieHre MPOEKTHOTO 3aJaHus
Ha aBTOMAaTHU3alIMIO0 TEXHOJIOTMYECKOro mpoiecca. Beibop Touek n3mMepeHusi, KOHTpOJ,
YIPaBISEMBIX TAPaMETPOB U YIPaBISIIOIIMX BO3ecTBUM. CTaHIapThl U yCIOBHBIE
o0o3HaueHus 11 TexHoorundeckux cxeM. OcuoBHble cBenenus 00 ACY TII B xuMuueckon
npoMeinuieHHOCTH. [Ipumepsr ACY TII B xumudeckoi IpOMBIIIIEHHOCTH. OCHOBHBIE BBIBOJIBI
o kypcy. CoBpemennsbie TeHaeHuu B pazsutuu CY XTII.

4. O0bémM yueOHOM TMCUMILIHHBI
N B 3aueTHbIxX B akagem. gacax
Bunsl yueOHoI paboThl
eIMHUIIAX

OO0mast Tpy10€eMKOCTb M CHUILITUHBI 4 144
1o y4e0HOMY IUIAHY

KonraktHas paoora (KP): 1,33 48
Jlexumnu (JIek) 0,89 32
[Tpaktryeckue 3anstus (I13) 0 0
JlaGopartopusie 3ausTus (JI3) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
CamocTosTeTbHOEC H3YUYCHHUE PA3/IeTIOB TUCIIUTLUIMHBI 1,67 60

JK3aMeH

Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 1 (36)

4.4.2. IucuMnJIMHbI BADUATUBHOM YacTH (00513aTe/IbHbIE TUCUMUIIJIMHBI)

AHHOTanugA padoyeil NPOrpaMmMbl AU CHUIIMHBI
«CouunanbHo-noaurnyeckas ucropusi Poccuun XX — XXI BB.»
(b1.B.O/I.1)
1. lesas AMCHMILUIMHBIL: TPUOOPETEHUE CTYICHTAMU HAYYHBIX 3HAHUI B 00JIaCTH
COITMATHHO-TIOMTHYECKOM KU3HU o0miecTBa yepe3 aHanu3 uctopuu Poccnn XX-XXI BB.
2. B pe3yabTaTe M3y4eHUs1 AUCHUILINHBI 00y4ar0IIMIiCs 0JIZKeH:
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Obnadams CIENYIOUTUMA 00WeKYI1bMYPHbIMU KOMIIECTCHITUSMH:

- CcIIOCOOHOCTH aHAJIM3UPOBATh OCHOBHBIE 3TAIlbl U 3aKOHOMEPHOCTH UCTOPUYECKOIO Pa3BUTHS
obrrectBa st GopMupoBaHus rpaxaanckoi mosunuu (OK-2).

3uams:

- OCHOBHBIE ()aKThl U COOBITHS COITMATBHO-TIONUTHYECKOU ncTopuu Poccun XX-XXI BB.;

- CYUIHOCTb, XapakTep U OCOOEHHOCTH OCHOBHBIX 3TalOB COLUAIbHO-IIOJIUTUYECKON
ucropuu Poccuu HOBeMIIero BpeMeHu;

- 001IHe 3aKOHOMEPHOCTHU COIUAIEHO-TIOIUTUYECKOTO TIPOLIECcca;

- MECTO U POJIb Pa3IMYHBIX COIMANIBHBIX TPYIII B OOIIECTBE;

- BIMSHHE TOCYIapcTBa U OTACIHBHBIX OOIIECTBEHHO-TIOJUTHYECKUX CHJI  Ha
MCTOPUYECKUI IPOLECC.

Ymems:

- AHAJIM3UPOBATh U MOHUMATh MHPOBO33PEHUYECKUE, COLUUATIBHO U JIMYHOCTHO 3HAYMMBbIE
po0JIEMbI UCTOPUYECKOTO TPOLIECCA;

- BECTU JIUCKYCCHUIO, apTyMEHTHPOBAHO OTCTAMBATh CBOK MO3ULHUIO IO aKTyaJlbHbIM
COLIMAJILHO-TIOJINTUYECKUM COOBITUSIM COBpeMEHHOM ncropuu Poccunn;

- OPUEHTUPOBATHCS B CUCTEME COBPEMEHHBIX COLMATBHO-TIOTUTUYECKUX TEXHOIOTUH;

- YMETh OTPENEeNATh CIIEHU(PUKY U MECTO OTACIBHBIX COOBITHI U SBJICHUH B COIIMAIBHO-
noautuyeckoit uctopuu Poccun XX-XXI BB.

Braoemy:

- KaTeropuaibHO-MIOHATUMHBIM aIllapaToOM M3y4aeMON JUCLUILINHBL,

- METO/IaMHU COLIMAJIbHO-TIOJINTUYECKOTO aHAIM3a O0IIECTBEHHOM KU3HU;

- HaBBIKAMH MOJUTUYECKON KYJIbTYPHI ISl BEIPAOOTKH CUCTEMHOTO, LIEJIOCTHOTO B3IJIsIIa
Ha COLUATbHO-TIOJUTUYECKHUE COOBITHSL.

3 Kpartkoe conep:kanue JMCIUILIHHBI.

Monynsb 1. ['ocynapctBo u nonutudeckast Bnactsb B ucropun Poccun (XX-XXI BB).

1.1. ITpenmet conmanbHO-NOIUTHYECKON ucTopun Poccun.

MecTo COLMaNbHO-TIOTUTUYECKON UCTOPUU B CHUCTEME MCTOPUYECKOrO 3HaHWs. Mopjenu
NOHMMAaHHUA W  MHTEPHNpETalud  COLMAIBHO-NIOJIMTHYECKOro  npouecca.  [loHsaTuiiHo-
KaTeropualibHbII amnmapar, MeToJibl, (PYHKIUU COLMAIBHO-NIOJIUTUYECKOW ucTopuu. Tpaauuuu
MOJIMTUYECKOIO aHallM3a HMCTOPUYECKOIrO IpoIecca B OTEYECTBEHHOM Hayke. XapakTep Hu
0COOEHHOCTH MOJUTUYECKOH KyIbTyphl Poccum.

1.2. 'ocynapctBo B ucropuu Poccun (XX-XXI BB.).

[TonsitTue rocynmapctBa u ero ¢GyHkuuu. @OOpMbl MpaBieHUsT U TOCYJAPCTBEHHO-
TEePPUTOPUATBHOTO  ycTpoiicTBa. M3MmeHeHuss ¢GopM TpaBieHHs M TOCYIapCTBEHHO-
TeppUTOpUaNIBbHOro yctpoiictBa B ucropun Poccun XX-XXI BB. Ilpobiaemsl ¢popmupoBaHus u
pa3BUTHS NapjaMeHTapu3Ma, MPaBOBOTO IOCyAapcTBa U TpaxkaaHcKoro obmiectsa B Poccun B
XX-XXI BB.

1.3. OBomronus nonutuyeckoro pexkuma Poccnn B XX-XXI BB.

[loHsiTHE W TUMIBI MOJIUTUYECKUX PEXKUMOB. TOTaNUTApU3M, aBTOPUTAPU3M, AEMOKpPATHSL.
CoBpeMEHHBIE TEOPUH JEMOKPATHH.

[Momutnueckuit pexum mapckoit Poccum. Ilomutuueckue pexumbl  CoOBETCKOro
rocynapcrsa. [lonmntruecknii pexxuMm coBpemeHHoi Poccuu.

Monyinp 2. OcHOBHBIE COIMAIBHO-TIOIUTHYECKHE TTpouecchl B uctopuu Poccun XX-XXI
BB. U UX CyOBEKTHI.

2.1. Uneonoruu n naptuu B counanbHo-noautuieckor ucropuu Poccun XX-XXI BB.

Hctopusi craHoBieHus NMapTuil U mapTtuitHOW cuctembl B Poccuu. IlapTtuiiHasi cucrtema
coBpeMeHHOM Poccun.

XapakTepUCTUKN OCHOBHBIX MJIC€OJIOTUYECKUX TEUEHUN COBPEMEHHOCTH U UX OTPAXKEHUE B
ucropuu Poccun XX-XXI BB .
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2.2. PeBomonnu 1 peopmbl B HOBelel ncropun Poccun.

PeBomoniust 1 pepopMbl: MOHATHE U CYIIHOCTb. PEBOIIONMH B POCCUHCKON MCTOPUU M UX
nocienctBus. Pepopmbr XX Beka. IlpoGnembl MopepHm3anuu coBpeMeHHOH Poccum.
PedopmupoBanue COBpEeMEHHOT'O POCCUICKOTO O0IIeCTBA: TPOOIEMBI M MIEPCIICKTUBBL.

2.3. XapaKTepucTHKa COIMaIbHO-KIACCOBOM CTPYKTYPhI pOCCUHCKOTO OOIIECTRA.

[TonsiTe COLMAIBHO-KIACCOBOM CTPYKTYPBI: COCJOBHS, KJIACCHl, COIMAIBHBIC TPYIIIIHI.
Tpanchopmanius counanbHO-KJIACCOBOM CTPYKTYpPHI OOIIECTBA HA PA3IUYHBIX ATaax UCTOPUU
Poccun.

Moayns 3. Hanuonanbubie oTHomieHusi B Poccum XX-XXI BB. BHemHsisi moiauTuka
Poccuu B HOBeMILIEH HCTOPUH.

3.1. HanmmoHanpHbBIE OTHOLIEHUS U HalMoHa bHasd moiautuka Poccnn XX-XXI BB.

Ocobennoctu  ¢opmupoBanuss Poccun Kak  MHOTOHAIMOHAIBHOTO  TOCYIApCTBa;
XapaKTEpUCTUKA €€ HALIMOHAJIBHOIO cocTaBa. HalmoHanbHO-roCy1JapCTBEHHOE CTPOUTENBCTBO B
Poccun: ot umnepnn k ¢exepanny. DTHOMONIUTHYECKUE TTPOLIECCH B COBpeMeHHOH Poccun.

3.2. Buemnss nonutuka Poccun (XX-XXI BB).

HaunonansHble WHTEpECH W BHEIIHsS MojduTUKa. BHemnss nmonutuka Poccun B Hawane
XX Bexka. MupoBble BOWHBI U U3MEHEHUS B CUCTEME MEXIAYHAPOJIHBIX OTHOLUICHMU. BHemHss
nosmtuku Poccum Ha coBpemenHoM stamne. Mecto u poisib Poccun B coBpeMeHHOM MUpE.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunel yue6HoI paboThI B 3auerHbIX B akanem.

eIMHULIAX yacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY ILIAHY 2 72
KonraktHas pa6ora (KP): 0,9 32
Jlexruu (JIek) 0,45 16
[Tpaktnueckue 3anstus (I13) 0,45 16
CamocrositesabHas padora (CP): 1,1 40
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,3 11
Pecdepar / acce 0,5 18
CaMOCTOSTeTbHOE N3YYCHUE TUCIIUILINHBI 0,3 11
Bua kouTpoJs: 3auer - -

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Ucropus ¢pusocopun» (61.B.0/1.2)

1. Heab aucuuniaunbl «dunocodpus» — cPopMUPOBATH Y CTYACHTOB KOMILIEKCHOE
MpEACTaBICHHE O POJu W MecTe (miocodhun B CHCTEME TYMAaHHWTAPHBIX, COIHAIBHBIX U
€CTECTBEHHBIX HayK, TO3HAKOMHUTH X C OCHOBaMU (prsiococKoro 3HaHUS, HEOOXOUMBIMU TSI
PEIICHUS] TEOPETUYECKUX U TTPAKTUUECKUX 3a]1ad.

2. Komnerenuunu 6akanaspa B odjactu ¢pusiocopuu

W3ydyeHne nUCHUIUIMHBI HalpaBleHO Ha (opMHpoBaHME U pPa3BUTHE CIEIYIOIIMX
OOIIEKYIbTYPHBIX KOMIIETEHIIUH:

- CIOCOOHOCTH HCIIONIBb30BaTh OCHOBBI (uUiocoCKUX 3HAHUU Ui (POpPMHUPOBAHUS
MUpoBo33peHdeckoi mosuimu (OK-1);

B pesynbsTare ocBoeHus Kypca Gpriocoduu CTyACHT TODKEH:

3HaTh: OCHOBHOE COJIep)KaHUE TJaBHBIX (PUIOCOPCKUX IIKOJA M HampaBIeHUH,
IpeJCTaBUTEeNIed 3TUX MIKOJ, CBSI3b U pazinyve MX (QUIOCOPCKUX HAEH, CBSI3b HCTOPUKO-
¢mocopCcKkuX KOHLEMIMI C COBPEMEHHBIMU NMpoOJieMaMH MHIMBUAYAIbHOM M OOIIECTBEHHOM
KHU3HHU;

yMeTb: TIOHMMaTb W  aHAJIM3UPOBAaTh  MUPOBO33PEHUYECKUE, COLMAIbHBIE U
UHAUBUYaJIbHbIE  MPOOJIEMBI  COBPEMEHHOM  KHM3HM; TIPaMOTHO BECTH  JIUCKYCCHIO,
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apryMEHTHPOBAHHO OTCTaWBaTh CBOIO MO3UIMIO MO 3HAYMMBIM (Quiocopckum mnpobieMam
COBPEMEHHOW JKHM3HH, ONUpaschb Ha HapaboTaHHBIH B wucropun (Quimocodpun Matepua;
IPUMEHSATH MOJyYeHHbIE (PUI0co(CKUe 3HAaHUS K PELICHUIO TPO(eCCUOHATIbHBIX 3a/1a4;

BJa/IeTh: MPEACTaBICHUSAME O (punocoduu Kak HayKe U CUCTEMe LIEHHOCTEH, ee MecTe B
cUCTeME T'yMaHMTapHOTO 3HaHUS; OCHOBAaMM (PHIOCO(PCKOrO MBIIIJICHUS; KaTeropHalbHbIM
anmapaToM M3y4aeMOW TUCHMILUIMHBI, GHUIOCOPCKUMHI METOAAMHU aHAIN3a PA3IHMYHBIX TPOOIeM,
HaBbIKAMU (PUIOCOPCKONH KyJIbTYpbl JUIsl BBIPAOOTKHM CHUCTEMHOTO, LEJIOCTHOIO B3IUIAJa Ha
JNENCTBUTENBHOCTh U MECTO XMMHUH U XMMUUYECKOM TEXHOJIOTUY B LIEIOCTHOM KapTHHE MUDA.

O6mas TpyroeMkocTh u3dydenusi gucuumaunpi: 2 3E (72 yaca). VI3 Hux ayauTopHas
Harpy3ka — 32 (nekuuid — 16 vacoB, mpakTHueckux 3aHsATUH — 16 yacoB). Popma KOHTPOIS —
3a4er.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Beenenue. dunocodus, ee mpoucxoxkaeHrue 1 poib B 00IIECTBE.

Mopayasb 1. AHTHYHAs M cpeaHeBeKkoBas puaocodust

Antnunas ¢unocodus (mocokpatuku, coductel, Cokpar, J[lemoxpur, IlnaToH,
ApHCTOTENb, JUIMHUCTHYECKH-PUMCKas ¢unocodust). [lonckn nmepBoHavan OBITHS B TPEUECKON
Hatypdunocoduu. Yuenue Ilnarona o6 unesx kak ocHoBa OOBEKTHBHOIO uiaeanusma. Teopus
uneanbHoro rocynapctBa [lmartona. VYuenue Apucrorens o 4YeTbipex Hauyanax (MpUYHHAX).
Jloruka Apucrorens. YueHue o6 o0I1ecTBe U roCyJapCcTBe.

OcHoBHBIH  QmIocOPCKHE MIKOJIBI  AUIMHUCTHYCCKOH — Quiocoduu  (MUKYpEen3M,
CTOHMIIU3M, CKEIITULIU3M).

OcHoBHbIE  NPOOIEMBI CpeaHEeBEKOBOW ¢miocopuu U dN0Xxu  Bo3pokaeHwHs.
Bo3HUKHOBEHHE XPUCTHAHCTBA, €r0 BIAMSHUE Ha o0uiecTBO U punocoduio. OCHOBHBIE 3TAllbl
Pa3BUTHSI CPETHEBEKOBON (PMUIOCOPHUH: MATPUCTHKA U CXOJACTHKA.

ITatpuctuka. ®unocodus Asryctuna. Ilpobrema cOOTHOLIEHHMSI 3HAaHUS U BEpHI.
Cxonactuka. @unocodus dompl AKBUHCKOTO U €ro «JIoKazareiabcTBa» ObiTus bora. bopn0a
HOMMHAJIM3MA U peanu3Ma.

®dunocodus rymannsma. Harypbunocodus snoxu Bospoxaenus (Hukonait Kyzanckwit,
Jbxopnano bpyno). CoumanbHo-nonutnueckue ydyenus (Huxkomo Makuasennu, Tomac Mop,
Tommazo Kamnanenna).

Moayab 2. ®uaocopusi HoBoro Bpemenn u 3moxu Ilpocsemenns (XVII — XVIII
BB.)

OMIUPU3M U pallMOHAIN3M — OCHOBHBIE HanpasieHus ¢unocodpun Hosoro Bpemenu. @.
B3KOH — OCHOBOIIOJIOKHUK dMIMpu3Ma. Poib MeToponornu B HaydHOM no3Hanuu. P. Jlexapt —
OCHOBOIIOJIOKHUK pannoHanu3ma Hosoro Bpemenu. Yuenuwe o meroge. yammusm Jlexapra —
y4EHHE O JBYX CYOCTaHIMSIX, MEXaHUIU3M.

Jlunusa smrmpusma (T. T'o66¢, Ix. Jlokk, k. bepxmu, 1. FOMm). Jluaus panuonanusma
(b. Ciuno3a, I'. JleitOuu).

Ounocopust smoxum  [Ipocsemenusi. OcCHOBHBIE TpeACTaBUTENN  (PaHITy3CKOTO
marepuanuzma XVIII seka: XK. Jlamerpu, [{. duapo, K. T'eneBenwmii, I1. I'ons6ax. CounanbHo-
MOJIMTUYECKHE Uaeu MbiciauTenei anoxu [IpocBenienus.

Hewmeukass knaccuueckas ¢unocodus. M. Kanr. JlokpuTHyeckuii M KpUTHYECKUH
nepuoasl B TBopuecTBe KanTta. «KpuTuka umcTtoro pasyma» — y4eHHE O BO3MOKHOCTSIX
4eJI0BEYECKOI0  pa3yMa. «Kputuka mpakTuueckoro pasyma» — yuenue Kanta o
HpaBcTBeHHOCTU. Dmnocopus duxte u lllennunara. OOBEKTHBHBIN HICATN3M W JHAICKTHKA
I'erens.

Monyab 3. OcnoBHble puiiocopckue HanpapaeHus X1 X-XX BB.

Pycckas dpunocodus XIX — XX BB. 3anaanuku u cnaBsiHopuibl. Criop o myTAx pa3BUTHUS
Poccum 1 ero coppeMeHHOe HanoJaHeHne. MaTepuain3M pyCCKHX PEBOJIIOLIMOHHBIX JEMOKPATOB.
dunocodckas TOKTpUHa «BceeTuHCTBa» Bi. CooBheBa U PEIUTHO3HO-TIOITHUECKOE YUCHHE O
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Codun. Yuenne o ceoboae H. bepasesa. Pycckuii kocmu3m konma XIX — nagaima XX Bekos (H.
®enopos, Bi. Conoswes, K. Llnonkosckuit, 1. @nopenckuii, A. Ynxesckuii, B. Bepnaackuii u
zp.).

OcHOBBI MapKCUCTCKOH (¢unocopuu. Yuenume Mapkca 00 oruyxiaeHun. CyniHOCTb
MaTepUATUCTUYECKOTO TMOHUMAaHHUs HUCTOPHH: OINpEAeNsonas poiib IMPOU3BOJACTBEHHBIX
OTHOIIEHWHA. 3aKOH BO3pAacTaHUs pPOJM HAPOAHBIX MacC B HMCTOPHYECKOM IIpOIIEcCe.
OO6mecTBeHHOE ObITHE U 0OILIEeCTBEHHOE co3HaHue. [loHsATHE OO0IIeCTBEHHO-?PKOHOMUYECKOM
dopmaruu. basuc u HanacTpoiika. KoHIenmus yenoBeka U TUYHOCTH B MapKcu3Me. MapKCu3M u
COBPEMEHHOCTb.

Hppaunonamuctuyeckas ¢unocodus. A. Illonenraysp. Yuenue o Bone. @. Humme u
dbunocodus xxu3nu. Jx3ucrennnanuzm (M. Xaiinerrep, K. Scnepce, XK.-I1. Captp, A. Kamrio).

[To3uTHBU3M, HEOMO3UTUBU3M U  MOCTHO3UTHBH3M.  (DanbCHPUKAUOHM3M U
anTukymysstTuBusM [lonnepa. Konuenius HaydHsix peBononuii Kyna.

['epMeHEBTHKA KaK METOI0JIOTHYSCKast OCHOBA TYMaHUTAPHOTO 3HAHUS.

Opetiquzm u Heoppeitauzm. [Ipodiema cooTHOIIEHUS! OUOTOTHYECKOTO M COI[MAIBHOTO.
[ToctmoiepHU3M.

4. O0beM AUCHHMILINHBI M BUABI Y4eOHO# padoThl.

B 3aueTHBIX B akanem.
Buabl yueOHoii padoThI
eIMHUIIAX qacax

O0mas Tpy10eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY IIaHy 2 72
AYIMTOpPHbBIE 3aHSTHS: 4/9 32
Jlexuun 2/9 16
Cemunapsi (C) 2/9 16
CamocrosiTesibHas paGora (CP): 5/9 40
Bua kouTpoJs: 3auer

AHHOTalus padoyeil NPorpaMMbl M CHHUIIJIMHBI
«OCHOBBI JKOHOMHKH H ynipasjieHusi npoussoacreom» (51.B.0/1.3)

1. Henp AWMCHMIVIMHBI — TIOJIyYEHHUE CHUCTEMbl 3HaHUM 00 SKOHOMMYECKHX
3aKOHOMEPHOCTSX (DYHKIIMOHMPOBAHUS XMMHUYECKOTO MPOM3BOJCTBA B CUCTEME HAallMOHAIBHOMN
HSKOHOMHUKH, OOY4eHME SKOHOMHYECKOMY MBIIUIEHUIO W  HCIOJIb30BAHHUIO 3HAHUM B
IIPAKTUYECKOU NEATEIbHOCTH.

2. B pe3yabTarte u3y4eHHus TUCHHUIJIHHBI 00y4aIOIMIICA 10/KeH

W3yuenne NIUCHUIUIMHBI HAmpaBleHO HAa (OPMUPOBAHME M PA3BUTHE CIEAYIOLIMX
001meKkyapTypHbIX KomieteHIui (OK-7, OK-3);

3HaMb:

— 3aKOHOJATEeJIbHBIE M HOPMATHBHBIE  IIPAaBOBBIE  AKThl, PETJIAMEHTHPYIOLIUE
JEeSTENIbHOCTh MPEANpPUATHS; COCTaB U TMOPSIOK (OPMHUPOBAHUS MaTepHATbHO-TEXHUYECKOU
0a3bl IPOU3BOJICTBA;

— (bopMBI U CHCTEMBI OIUIATHI TPY/A;

— MeXaHu3M (OpPMHUPOBAHUS 3aTpaT Ha MPOU3BOJACTBO U pEATH3ALMIO MPOAYKIHMH, IIEH,
npuObLIN;

— MPUHLUIBI HAJIOTOOOI0KEHUS IPEATPUATHI;

— MeXaHu3M (PUHAHCOBO-KPEAUTHBIX OTHOLICHUN MPEIIpPUATHS; OCHOBBI, CYIIHOCTbD,
HNPUHIUIBI, QYHKIIMY U METOJIbI YIIPaBJIEHUS IPOU3BOCTBOM,;
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— OCHOBBI OpraHU3alluu MIPOU3BOJICTBOM KaK OJHON U3 (DYHKIUI yIpaBiIeHHs]; CYITHOCTh
IUTAHUPOBAHUS U BUJIbI [IJIAHOB;

ymemy:

— OIpEeNeNiITh Ce0ECTOMMOCTD MPOIYKIIHH;

— BBISIBIISITH PE3€PBBI U MYTH MOBBIIICHUS 3 (HEKTUBHOCTH XUMUYECKUX ITPOU3BO/ICTB;

— HCII0JIB30BAaTh METO/Ibl TEXHUKO-3KOHOMHYECKON OLIEHKH WHKEHEPHBIX PELICHUII;

— NPUMEHSATH TEXHOJOTUIO IPUHSITHS YIIPABICHUYECKUX PEIICHUII;

enademsn:

— CHEeLHUAIbHOW SKOHOMUYECKON TEPMHUHOJIOTHUEN;

— HaBbIKAMU CAMOCTOSITEJIbHOTO OBJIa/IeHUs HOBBIMU 3HAHHUSIMH IO TEOPUU SKOHOMUKHU
IOPEIPUATHS U IPAKTHKU €€ Pa3BUTHUS;

— HaBbIKAMU  PAcyeTOB 10 3KOHOMHUYECKOMY OOOCHOBAaHHMIO  BbIOOpa  ChIpPbA,
HHEPreTUUECKUX CPEACTB U PallMOHATIbHOMY Pa3MELICHUIO IPEIIPUITU;

— TeXHUKO-3KOHOMHYECKOTO 000CHOBaHUS 1enecoo0pa3HoCTu KalUTaIbHOTO
CTPOUTENILCTBA B OTPACIIH.

3. KpaTkoe coaep:kanue TUCHUIINHBI

OCHOBBI pHIHOYHOM SKOHOMHUKH.

DKOHOMHYECKHE IMOTpeOHOCTH, Oyara M pecypcbl. OOMIECTBEHHOE MPOU3BOJICTBO U
SKOHOMHYECKHUE OTHOIIeHHs. [Ipon3BoICTBEHHBIE BO3ZMOXHOCTH OOIIECTBA U SKOHOMHYECKUMN
BbIOOp. KpuBas Npou3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBaroUled mpenenbHOI
MOJIE3HOCTHM.

DKOHOMHMYECKHE CHUCTEMBbl U HUX CYLUIHOCTb. THIIBI U MOJAEIU HPKOHOMUYECKUX CHCTEM.
DNEeMEeHT SKOHOMHYECKON cUcTeMbl. TpaauironHas s3KkoHOMUuYeckasi cucrema. CoOCTBEHHOCTS:
(dbopMbI U TTyTH UX TTpeoOpa3OBaHMUs.

ToBapHbIif (PBIHOYHBIN) THIT OOIIECTBEHHOrO MNPOU3BOACTBA. CYIIHOCTH M YCIOBHS
BO3HUKHOBEHUSI pPBHIHKA. BWABI PBIHKOB M WX CTpyKTypa. PYyHKIMU phIHKA. ToBap W €ro
cBoOWcTBa. PBIHOYHBIH MeXaHU3M cHpoca U MpenaokeHus. IIoHATHE «3AIaCTHYHOCTHY.
DIaCTUYHOCTH CIIPOCa U MPEUI0KEHUSI. DITACTUUYHOCTh TOUE€UHAasi U TyroBasl.

duHaHCcOBas cucTeMa M (UHAHCOBAs MOJMTHKA oOmecTBa. ['ocyapcTBEHHbIN OIOKET.
Hanoru n Hanorosas cucrema.

2. DKOHOMUYECKUE OCHOBBI YIIPABJIEHUS IPOU3BOICTBOM.

[Ipennpusitne kak CyOBEKT pPBIHOYHOIO XO3SHMCTBA. OKOHOMHYECKHE 3aKOHBI U
0COOEHHOCTM MX TMpOsBICHHUs Ha npeanpustTud. Ponp  cnenmanucra  XUMHUYECKOH
npoMbIIeHHOCTH. [lpeanpusitue B cuctemMe phIHOYHOM HKOHOMUKH. [lpenmpusitue — kak
CyObeKT M  OOBEKT MpeINpUHUMATEIbCKONH  JEeSATEeIbHOCTH.  3aKoHojaTenbHass  0asa
NpeIPUHUMATEIBCKON JleATeNnbHOCTH. HopMmaTuBHO-IIpaBOBbIE AaKThl, pErjJaMEeHTHPYIOIINe
NeSITeNbHOCTh mpeanpuatus. OpraHu3almoOHHO-TIPABOBbIE  (POPMBI  MpEANPUHUMATENBCKOM
NEeSTENIbHOCTH U KPUTEPHH UX BbIOOpa. DOpMBI COOCTBEHHOCTU. BHEIIHSASI M BHYTpEeHHsIS cpenia
TPEITPHUSITHSL.

MatepuanbHo-TexHUYecKast 0aza mpou3BoAcTBa. CrIppeBasi U TOIUIMBHO-3HEPTeTHYECKAS
0a3a XMMHUYECKMX Mpou3BOACTB. IIpom3BojACTBEHHas mporpaMmMa U IMPOU3BOJCTBEHHAsS
MOIIIHOCTh MpeAnpuatusa. KauecTBo M KOHKYpEHTOCIIOCOOHOCTh MPOAYKIIMUA. DKOHOMHUYECKOE
o0ocHOBaHME BbIOOpa CHIphS W TOIUIMBA. PecypcocOepexenue. AnbTepHAaTHBHbIE HCTOYHHUK
ChIpbs ¥ dHepruu. Opranu3zanus CKIaJCKoro Xo3siicTaa.

MartepranbHO-TEXHUUECKUE pecypebl Npeanpuarus. OCHOBHBIE ITPOU3BOJICTBEHHBIE
GOHIBI XMMUYECKHX TPEANPHUITHN: TIOHATHE, Kiaccudukamuss W cTpykrypa. [loHsTHEe U
CTPYKTypa OCHOBHBIX CpeAcTB. OIllEHKa OCHOBHBIX CpEeACTB. METOAbl OIIEHKHM OCHOBHBIX
¢donnoB. IlokazaTenu WCHONB30BaHUS OCHOBHBIX IPOM3BOACTBEHHBIX (oHAOB. M3HOC
amopTu3anus OCHOBHBIX (oHmOB. OneHka 3((EeKTUBHOCTH HCHOJIB30BAHHUS OCHOBHBIX
MPOU3BOJCTBEHHBIX (DOHAOB. Bocmpous3BoacTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpEaCTBa
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HOPEINPUATHS: TIOHSATHE, COCTaB U CTPYKTypa. McTounuku GpopmMupoBaHusi OOOPOTHBIX CPENICTB.
O0OopaunBaeMOCTh  OOOPOTHBIX  CpeACTB. MaTepuanbHble 3amackl HAa  MPEINPHSITHU.
Omnpenenenue NOTPeOHOCTH B OOOPOTHBIX CPE/ICTBAX.

Tpynossie pecypchl npenmnpusitus. [lepconan npennpusitus U ero crpykrypa. OCHOBBI
OpraHu3aly Tpyaa Ha npeanpustuu. I¢GGHeKTUBHOCTh UCIONIb30BaHUS MEPCOHAIa U pabovero
BpeMeHU. [IpousBoauTenbHOCTh TpyAa M omiaaTta Tpyna. OpraHuzanus 3apaOOTHOM IUIaThl Ha
npennpustTud. CocTaB M CTPYKTypa IPOMBINIICHHO-IIPOU3BOJICTBEHHOIO  IE€pPCOHAIA.
[Ipou3BOUTENBHOCTD TPy/ia: MOHSITHE, MOKA3aTeIu U METOAbl u3MepeHus. UuauBuiyaibHas u
oOlIecCTBeHHAsT ~ MPOU3BOJIUTENBHOCTh  Tpyda. PesepBol ¥ (akTOppl  MOBBILICHUS
MPOU3BOIUTENBHOCTU Tpyaa. DOPMBI, CUCTEMBI U pa3Mep OIUIATHI TPYAA HA MPEIIPUSTHH.

3. TeXHMKO-PKOHOMHYECKHUI aHAIN3 UH)XEHEPHBIX PELICHU.

3aTpatbl Ha MPOU3BOACTBO mNpoaykiuu. [loHaTne 3arpaT Ha NOPOU3BOACTBO U
peanuzanuio npoaykuuu. Kmaccudukamuu u ctpykrypa 3arpat. OcoOeHHOCTH (HOpMUPOBAHUS
3aTpar B KOMIUIEKCHBIX MPOU3BOJICTBaX. OCHOBHBIC MYTH CHIDKEHMS 3aTpaT Ha MPOU3BOJICTBO
xumMudeckor mnponykiuu. LleHooOpazoBanue. IlonsTHe npuOBLITM W 10XOAA MPEANPUATHS,
MeTOoAbl WX pacuera. PeHrabenbHOCTh, €€ BHUABI W METOABI pacuera. Pacuer ToYKHM
0e3yObITOYHOCTH MPOU3BOACTBA.

OUHAHCOBO-KPEIUTHBIC OTHOIICHUS NPEINPUITHA W CHUCTEMa HaJIOr000JI0KEHUS.
[Tonstue, coctaB u CTpyKTypa (uHancoB mnpeanpuatus. CymHOCTb, GYHKIUU U 3a7aud
¢unancoB npennpustus. COOCTBEHHBIC U 3acMHBIC (PHHAHCOBBIC pecypchl. bamaHc 10X010B U
pacxonoB. HamoroBas mnomutuka. IlpuHiunsl Hamoroobnokenus. Hamorm wu  mnmatexu,
YCTaHOBJICHHBIC 3aKOHOAATEIIbCTBOM: BHU[IbI, CTaBKH, OOBEKTHl HAJOTOOOJOKEHHS U CPOKHU
VILIaThl HAJOTa B OIOIXKET.

4. O0beM y4eOHOH JUCIUIJIMHBI

Brtsl yueGHOM paboTs: B 3auerneix | B akagem.
eAMHUIIAX yacax
OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY IIaHY 4 144
AyIUTOPHBIE 3aHATHSI: 0,89 32
Jlexunn (Jlek) 0,44 16
[TpakTrueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP) 2,11 76
Bupa xoHTpOJISi: IK3aMeH 1 36

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«IIpaBoBenenue» (61.B.0/1.4)

1. Heap AUCHUILUIMHBI — OBIAJCHHE OCHOBAMU IMPABOBBIX 3HAHWNA U (OpMHUpOBaHUE
MIPABOBOM KYJIbTYpPbl aKTUBHOTO, 3aKOHOMOCIYITHOTO IPaKJaHUHA.

2. B pe3yabTaTe M3y4eHUus1 AUCHMUILINHBI CTYAEHT J0JI2KEeH

Buams:

—  OCHOBBI POCCHUMCKOM MPaBOBOW CUCTEMBI U POCCUUCKOTO 3aKOHOIATENHLCTBA, OCHOBBI
OopraHm3ani ¥ (QYHKIIMOHUPOBAHMUS CYACOHBIX ¥ HMHBIX TMPAaBONPUMEHUTEIBHBIX |
MPaBOOXPAHUTEIBbHBIX OPTraHOB;

— TpaBOBble H HPABCTBEHHO-dTHYECKHE HOPMBI B cdepe mpodeccuoHambHOM
JIEATEIbHOCTH;

— TIPaBOBbIE HOPMBI, PETYJHUPYIONIME OTHOIICHHE 4YeJIOBEKa K YeJIOBEKY, OOIIECTBY,
OKpYXKalolllei cpese;

— TpaBa U 00S3aHHOCTH IPAKIAHIHA,

—  OCHOBBI TPYAOBOT'O 3aKOHOJIaTEJIbCTBA.
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Ymemn:

—  HUCHOJIb30BaTh ’TUYECKHUE U MTPABOBBIE HOPMBI, PETYJIHUPYIOLINE OTHOLICHUE YEIOBEKA
K 4YeJIOBEKY, OOIIECTBY, OKPYXKAIOWIEH cpene, MCIIONb30BaTh IpaBa M CBOOOJIBI YEIOBEKAa U
rpakIaHUHA P pa3paboTKe COLUATIbHBIX MPOEKTOB;

—  HCHOJIB30BaTh U COCTABJIATH HOPMATUBHBIE U NIPABOBBIE JIOKYMEHTHI, OTHOCSILIUECS K
po(eCCHOHANLHOM JEATEeIHHOCTH, MPEINPHHUMATE HEOOXOJUMBIE MEPHl K BOCCTAHOBJICHHIO
HapyILIEHHBIX I1PaB;

—  pea’u30BBIBATH MpaBa U CBOOOJBI YEIOBEKAa M TPa)KJIaHWHA B Pa3IUYHBIX chepax
JKU3HEIEATENBHOCTH.

Braoemw:

—  OCHOBaMHU XO35IICTBEHHOI'O IIpaBa.

W3ydeHne JUCHUIUIMHBI HampaBlIeHO Ha (QopMHpOBAaHWUE ¥ Pa3BUTHE CIEAYIONIUX
001eKyIbTYpHBIX KoMiteTeHIuii: (OK-4);

3. KpaTkoe conep:kaHue JUCHUILINHBI

[lonsatue wu mnpusHaku rocyaapctBa. @Dopmel rocynapctBa. @yHKUHMM TOCyJapcTBa.
[Tonsitne u npuszHaku npaBa. OCHOBHBIE ITPABOBBIE CUCTEMBI COBpeMEeHHOCTU. [loHATHE U BUIBI
HMCTOYHHMKOB MpaBa. OmnpeneneHue 3aKOHAa M IOJ3aKOHHBIX akTOB. /[lelicTBME HOpMAaTHBHBIX
MPaBOBBIX aKTOB BO BpeMeHu. OOpaTHas cuiia 3akoHa. [loHsATHE MPaBOBBIX HOPM, UX CTPYKTYpa.
Cucrema mpaBa. YactHoe u myOiuuHOe MpaBo. MarepuanbHOE M MPOLECCYaTbHOE IPABO.
[IpaBooTHOLIEHNE: OOBEKT, CYOBEKT U CO/ICpPIKaHUe MTPaBOOTHOIIEHUH. FOpuaudeckne GaxTsl.

Koncturynus — ocHoBHoil 3akoH Poccuiickoit @enepaunn. deaepatuBHOE yCTPOHCTBO
P®. Cucrema rocyaapCTBEHHBIX OpPraHOB M TPUHIMII pas3jaeneHus Biacted B P®. ITlonstue
rpaxaancTBa. llpusHanue, coOioeHHe, 3allldTa PaBHBIX MPaB KEHIIUH M MYXYUH Kak
OCHOBHasi 00513aHHOCTh TOCYJJapCTBa.

[TonsaTre u mpeaMeT aAMUHHCTpaTUBHOTO MpaBa. O6mas xapaktepuctuka Kogekca PO 06
aIMUHUCTPATUBHBIX TPABOHAPYIICHUSIX. AJIMUHUCTPATHBHBIC TPABOHAPYIICHUS: TOHATHE U
NPU3HAKU. AJIMUHUCTPATUBHASL OTBETCTBEHHOCTh: MOHATHE U NpUHUUIBL. [loHsATHE, TPU3HAKKU U
BU/JIbI QIMUHUCTPATUBHBIX HAKa3aHUH.

[IoHssTve © mnpeaMeT YroJoBHOTO IIpaBa. YTOJIOBHAs OTBETCTBEHHOCTB: IIOHSTHE,
OCHOBaHHE BO3HHKHOBeHHUs. [loHsATHE TIpecTyrieHus: Tmpu3Haku, CcTpykrypa. CocraB
npectymienus. Coyudactue B mpecTymieHHH. OOCTOSTeNbCTBA, UCKIIOYAIOIINE MPECTYMHOCTD
nesHus. llonsatne, nenn W BUIBI HAKa3aHWUW. YTOJOBHAs OTBETCTBEHHOCTh 3a COBEPILICHUE
MpECTyIUIEHUH. YCJIOBHOE OCYXKJIEHHE, OCBOOOXKIEHHE OT YroJOBHOW OTBETCTBEHHOCTH.
[Ipeamer u OOBEKT KPUMHUHATUCTUKH. MeTonbl W 3amaun KpuMHHAIUCTUKHU. [loHsThe
KpuMuHanucTudeckoid  uaeHtudukamuu. OOBEKTHI U BUABl  KPUMHHATUCTHUECKOUN
uneHTudukanuu. Kpumunanuctuyeckas Texuuka. KpumuHanucTruaeckas: TakTUKA.

DKOJIOTMYECKOE MPABO: MOHATUE, MPEAMET METOJ M HMCTOYHUKHU IKOJIOTHYECKOrO IpaBa
P®. [lonsTHe, BUIABI U CTPYKTypa SKOJOTMYECKUX INPABOHAPYIIEHUN, OTBETCTBEHHOCTh 3a HX
COBEPILECHHUE.

[Tonstne unadopmanuu. OTBETCTBEHHOCTh 3a HApPYIICHHE 3aKOHOJATEIHCTBA O 3aIUTE
uHpopmanmu. [ocymapcTBeHHas TaiiHA: TOHSATHE, 3allUTa, I[PABOBOE PpETYIMPOBAHUE
rocy/1apCcTBEHHOW, ciy>)keOHOM u uHOW wuHpopmanuu. KondunennmansHas uHbopMaus:
MOHSATUE, BU/BI U 3aIIMUTA. 3alIUTA IEPCOHANBHBIX JAHHBIX IPa’KJaHUHA.

[TonsTne, mnpeamMer W MeTOA TpaxAaHCKoro mnpasa. lloHsATHE TrpaXxaaHCKOrO
npaBoOOTHOIIEHUs, ero  crenuduka. CTpykTypa  TpakKJaHCKOTO  MPaBOOTHOIICHUS.
[IpaBoaeeciocOOHOCTh CYOBEKTOB TPAXKIAHCKOTO MPABOOTHOIIEHUS. ['paxk1ane Kak CyOBeKTHI
rpakaaHcKoro npasa. @U3NYecKue U IOPUANYSCKUE JINIA: TIOHATHE, IPU3HAKH, KJIacCH (UK.
Opunnueckne ¢aktel. IlpaBo coOctBeHHocTH. IloHATHe aBTOpckoro mpaBa. [loHsaTne
naTeHTHOro mpaBa. [loHsTue uHTEIeKTyanbHOU cobctBeHHOCTH (MC) M HCKIIOYUTENEHOTO
npaBa. Knaccudukanus MC. Cucrema npaBoBod OXpaHbl MHTEIUIEKTYaIbHOW COOCTBEHHOCTH,
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ABTOPCKUX Y ITATEHTHBIX IIPaB.

[lonsiTHE XO3SIMCTBEHHOrO (IIPEIIPUHUMATEILCKOr0) mpasa. IIpeamer Xo03s8HCTBEHHOTrO
(mpepUHUMATENBCKOI0) IpaBa, NPU3HAKU, METOJbl IMPAaBOBOro peryiaupoBaHus. [loHsTue
XO34MCTBEHHOU U MPEAIIPUHUMATEIIBCKOMN NE€ATEIBHOCTH.

IIpaBoBoe peryaupoBaHME CEMEWHBIX OTHOLICHMH. 3aKIOYEHHE M INpeKpalieHue Opaka.
[TpaBa u 00s13aHHOCTH poaUTENEH U JAeTeid. ATUMEHTh. DOPMBI BOCTIMTAHUS JIETEH, OCTABIIUXCS
0e3 nomneyeHust poaUTENeH.

[Ipeamer u MeTox TpynoBOro npasa. TpyIoBON JOTOBOP: IOHATUE, CTOPOHBI, COEPKAHUE.
PaGouee Bpemsi. Bpems otnbixa. TpynoBsie criopsl. JJuciurinHa Tpyaa.

Ilonsatne m wucrokum koppynuuu. HopmaruHOe ompeneneHue kxoppynuuu. IIpuumHb
pacripocTpaHeHus koppynuuu. Hakasyemble n HeHakazyemble (opMbl Koppynuuu. CKpbITbIE
(marentHble) (opmbl Koppynuuu. DOpMbI KOPpPYNUUU-TIpECTYIICHUS. DPOpPMBI KOPPYIIHUU-
npoctynka. DopMbl MOJUTHUECKOW Koppynuuu. HopmaTuBHBIE IpaBOBbIE akThl B cdepe
npotuBojelcTBUd  Koppynuuu. PepepanbHblii 3akoH oT 25.12.2008 r. Ne 273-®3 «O
IIPOTUBOAEHCTBUN KOPPYIILIUN».

4. O0beM y4eOHOH JUCHUIJIMHBI

Brasl yaeGHOH paboTs! B 3auernpix | B akagewm.
SIMHHIIAX yacax

OO0mas TPy10eMKOCTh THCIHIIIHHBI 110 Y4eOHOMY MUIAHY 3 108
AYyIUTOpHBIE 3aHATHUS: 0.89 32

Jlexuuu (JI) 0,44 16

[Mpaktrueckue 3austus (I13) 0,44 16
CamocrositesbHas padora (CP): 2,11 76
Bua kouTpoJs: 3auer - -

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«IlepeBoa HayYHO-TexHHM4Yeckoi auTepatypb» (b1.B.O/L.5)

1. Hean AMcHUMMINHBI — MIpHOOpETeHNE 00yJaonmmMucs o011eld, KOMMyHUKaTUBHOM U
npoecCHOHANBbHOM KOMIETEHIIUH, YPOBEHb KOTOPBIX Ha OTHENbHBIX JTamax sA3bIKOBON
HNOJArOTOBKM  TO3BOJISIET BHINOJIHATH pa3IMyHbIe BUJIBI TPOGECCHOHATILHO OPUEHTHPOBAHHOTO
IIEPEBO/A B IPOU3BOJICTBEHHOM M HAYYHOM JE€ATEIbHOCTH.

2. B pesyabrare wu3ydeHHsl MCHUILUIMHBI 00yYarouuiics mo mporpamme
0akajaBpuara JJis1 HanpaBJieHuil noaroropku 6axkagaspon 18.03.01 «Xumuueckas
TeXHOJIOTHSD» 10JI7KEH::

Obnadams crnenyronumu o0mekyabTypHbiMU (OK) KoMIeTeHIusIMu:

- CIIOCOOHOCTH K KOMMYHHUKALIMU B YCTHOM U MHUCbMEHHOHN (popMax Ha PyCCKOM M MHOCTPaAHHOM
SI3BIKAX JUTS PEIICHHs 33124 MeKIMIHOCTHOTO i MEKKYIbTYpHOTO B3aumMoeiictus (OK-5).
3nams.

- OCHOBHBIE CTIOCOOBI JOCTUKEHUS IKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE IPUEMBI IIEPEBO/IA;

A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CUCTEMBI;

- IOCTaTOYHOE JJIsl BBIITOJHEHHSI IEPEBO/Ia KOJTMYECTBO JIEKCUYECKUX €INHUIL, (hpa3eoIoru3MoB,
B TOM YHCJIE€ COLIMATIbHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX pealInii;

ymemnw.

- IPUMEHSTh OCHOBHbBIE MIPUEMBI I1EPEBO/IA;

- OCYILECTBJISATh MUCbMEHHBIH MEPEBOJ ¢ COOIIOJCHUEM HOPM JIEKCHUECKOW IKBUBAIIEHTHOCTH,
COOJIIO/IEHNEM IT'PaMMATUYECKUX, CHHTAKCUUECKHX M CTHIIMCTUYECKUX HOPM;

- 0 OpPMIISITH TEKCT MepeBOa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYILECTBJIATh MEPEBO/] C COONIIOIEHUEM HOPM JIEKCUUECKOM SKBUBAJIEHTHOCTH, COOIIOIEHUEM
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rpaMMaTHYEeCKUX, CHHTAKCUYECKUX U CTHUIIMCTHUYECKUX HOPM TEKCTa MEePEeBOJIa M TEMITOPATIbHBIX
XapaKTEPUCTUK UCXOAHOIO TEKCTA;
enadems.
- METOIMKOW MPEINepPeBOJIECKOT0 aHAIN3a TEKCTa, CIOCOOCTBYIOUICH TOYHOMY BOCHIPHUSITHIO
HCXOJIHOTO BBICKA3bIBAHUS;
- METOAMKOW TOATOTOBKM K BBINOJHEHUIO TIEpEBOJA, BKIOYAas MOUCK HWHPOpPMALUU B
CIPAaBOYHOM, CIIEIMATILHOM JTUTEPAType U KOMITBIOTEPHBIX CETSIX;
- OCHOBAMHU CHUCTEMBI COKPALIEHHON NIEPEBOJUECKOM 3allMCH IPU BBINOJIHEHUH [IEPEBOJIA;
- OCHOBHOM MHOS3BIYHON TEPMUHOJIOTHEN CHEIUATIBHOCTH,
- OCHOBaMH pedeprpoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI IO CHEIHATLHOCTH.
3. Kpartkoe coaep:xanue JTUCUMILIIMHBI:
Beenenwue. Ilpeamer u poib nmepeBoga B COBpeMEHHOM oOmiecTBe. Pa3nuunbie BUIBI EpeBOA.
3amaun U MECTO Kypca B MOATOTOBKe 0akajgaBpa TEXHUKH U TEXHOJIOTHH.

Mopyns 1:

1.1. CpaBHeHue nopsiAKa CIOB B aHTJIMIICKOM U PYCCKOM Mpeuiokenusx. [lepeBoa mpocroro
MIOBECTBOBATEIBHOTO MPEIOKEHUS HACTOSIIIETO, OYYIIETo U MPOIIEAIIET0 BPEMEHH.
OcoOeHHOCTH TepeBOa BOMPOCHUTENBHBIX U OTPHUIATEIBHBIX MPEATOKEHUH B Pa3IUYHBIX
BpEMEHaX.

1.2 [lepeBon npemnoxenuii Bo Bpemenax Indefinite, Continuous. Urenue u nepeBoj 1o reme
"Xumus".

Mopyns 2.

2.1. IlepeBox npetokeHuit Bo BpemeHax rpymin Perfect, Perfect
Continuous (yTBepauTeabHbBIC, BOIMPOCHUTEIbHBIE W OTpHUIaTeNbHbie (hopmbl). OcobeHHOCTH
ynoTpeOaeHus] BCIOMOTaTelbHBIX IJ1aroJioB.

2.2 IlepeBox cTpanarenbHOro 3anora. TpyaHele ciaydau IepeBoia CTPagaTeIbHOTO 3aJ10Ta.
Utenue u mepeBoa TeKCToB Mo Teme "Hayka u HaydHble METOAbI". AKTHUBU3AIUS JIEKCUKH
IIPOYUTAHHBIX TEKCTOB.

2.3. IlepeBo MPUAATOYHBIX MPEIIOKECHUH.

ITpunaTouHble noaIEKaIue.
IIpunaTouHblie ckazyeMsle.
[TpuaTouHble ONPEAEIUTEIBHBIE.
[TpunaTouHbie 0OCTOATENBCTBEHHBIE, TPUIATOUYHBIE JOMOJIHUTEIbHBIE.
2.4. Tunpl yCIOBHBIX IPEAJIOKEHHH, IPaBUiIa U OCOOCHHOCTH UX NEPEBOJIa.
[TpakTuka nepeBoaa Ha mpuMepax TekctoB o Xumuu, /[.1. Menoeneege, Hayke u mexHono2uu.
2.5. IlepeBoj npeAokKEeHH ¢ y4eTOM IpaBUia COriacoBaHus BpeMeH. [Ipsmast u KocBeHHas
peub.
2.6. Pa3nnuHble BapuaHTBhI IEPEBOAA CYLIECTBUTEIBHOTO B IIPEAJIOKEHUH.
2.7. MojanbpHbI€e TIarojil 1 0COOEHHOCTH UX MEPEBOJIaA.
Pa3BuTne HaBBIKOB nepeBoa o teme "Hayka 3aBTpaiHero aHs'".
2.8. CnenmanbsHas TepMuHosiorus mo reme "Jlaboparopus".
2.9. Cokpamenusa. OcobeHHOCTH UX TIepeBo1a. Pa3BruTHE HaBBIKOB MEPEBO/Ia HA IPUMEPE
TekcToB 1o Teme "JlabopaTopusi, u3MepeHus: B XuMun'.
Monayns 3.

3.1. Henmunble (hopMBbI Taroa.

WNnpunutus (HeonpenenenHas Gopma riuarosia). Posib nHGUHUTHBA B IPEUI0KEHUH U BapHAHTHI
[IEPEBO/A HA PYCCKUH sA3bIK. [IpryacTus u repynaui.

3.2. apuHuTHBHBIC 0OOPOTHI.

O6opoT nomnonHeHne ¢ UHGUHUTUBOM. BapraHThI epeBoia Ha pyCcCKuil a3bIK. TepMuHONOTNs
1o TeMe "CoBpeMEHHbIE TEXHOJIOTHH".

3.3. OGoport noexaiee ¢ MHQUHAUTUBOM. Pa3nnyHble BApHAHTHI IEPEBOJIA.

61



TepMunosorus o teMe "XumMudeckas TeXHOJIOruA".

3.4. [lepeBoa MpUYACTHBIX 0OOPOTOB.

AOcomoTHBIN puyacTHEI OO0POT U BapHUaHTHI MEPEBO/IA.

Pa3BuTHe HaBBIKOB niepeBoja 110 TeMe "Xumuueckasi TeXHoJaorus".
4, O0beM TMCUUIIMHBI ¥ BUIbI YUeOHO# padoThl

Bun yueGHO# paboThI B 3aueTHbIX B akanewm.

eMHHLIAX yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y1eOHOMY IIaHy 4 144
AyauTOpPHbIE 3aHATHS 1,8 64

Jlexkuun - -

IIpakTHYeckne 3aHATHS 1,8 64
CamocrosTenpHas padoTa: 2,2 80

Byt nTOroBoro KOHTpOJIS: 3a4€T/IK3aMeH 3a4eT

AHHOTanuaA padoyeil NpOrpaMMspl JUCHHUIJIMHBI
«JlonoJiHMTE IbHBbIE TJIaBbI 001Iel 1 Heoprannyeckou xumum» (b1.B.0/1.6)

1. Heap AMCHUNIMHBI — TPHOOpETEHUE 3HAHWUN W KOMIICTCHIUH, (OPMUPOBAHHE
COBPEMEHHBIX MPEACTABICHUI B 00JIaCTH XUMHH 3JIEMEHTOB.

2. B pe3yJbTare n3yueHus JMCHHUIJIHHBI CTY€HT J0JI/KEH

Obnadams CIEeAyOIUMU KOMIIETEHIIUAMU:

— CIOCOOHOCTBIO M TOTOBHOCTBIO HCITOJIb30BATh OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHUIUIMH B ipodeccuonanbroi aesreapaoctu (OIIK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOW (U3NYCCKOW KapTHHE MHPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMM BEUIECTBA I IOHUMaHUs
OKpy»Xaromiero Mupa u siiieanit npuposl (OI1K-2);

— FOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOEHUH BEILECTBA, IPUPOJI€ XUMUUYECKON CBS3H
B Pa3lIMYHBIX KJaccaX XUMHUYECKUX COCAMHEHWH Jii TOHMMAaHHUS CBOWCTB MAaTe€pUajOB M
MeXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIONINX B OkpyxatorieM mupe (OITK-3);

- CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOAUTH (DPU3UYECKHE U XUMHYECKUE IKCIIEPUMEHTHI,
MPOBOANTHL O0pPabOTKY MX PE3ylIbTaTOB M OIIEHMBATH MOTPEIIHOCTH, BBIABUTATH TUIOTE3BI U
YCTaHABIWBATh TPAHUIIBI X MPUMEHEHHUs, MPUMEHSITh METOJbl MaTeMAaTHUYECKOTO aHalIn3a U
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOTO uccienoBanus (ITK-16).

B pesynbprare uzydeHus: AUCIUIUIMHBI CTYICHT JTOJDKEH:

3HATH:

— IPUHITUIIBI CTPOCHUS BEIIECTBA U IPOTEKAHUS XUMHUYECKUX TIPOIIECCOB;

— COCTaB, CTPOEHHME U XHMMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB W XHUMHUYECKHUX

COCIMHEHMH;

— crocoObI MOTYYeHHsI HanOoJee MUPOKO MPUMEHSIEMbIX BEIIECTB U X CBONCTBA;

yMeTh:

— BBINOJIHATh OCHOBHBIE XHMHMUYECKHE OIEpaluu, ONPENEIsITh TEPMOIUHAMUYECKUE
XapaKTePUCTUKHA XUMUYECKUX PEAKIIUN U PAaBHOBECHBIE KOHIIEHTPAIIUHU BEIIECTB;

— HCIOJb30BATh OCHOBHBIE XMUMHUYECKHE 3aKOHBI, TEPMOJMHAMUYECKHUE CIIPABOYHBIC
JAaHHBIE JIJIs1 pelIeHus MpodecCuOHaIbHBIX 3a/1a4;

— MPOTHO3UPOBATH BIMSHUE PA3TUYHBIX (AKTOPOB HA PABHOBECHE B XHMHUYECKUX
peaKImsX.

BJIA/IE€Th:

— TEOPETUYECKMMHM METOJAaMU OIMCAHUS CBOMCTB MPOCTBIX M CJIOXKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOEHUSI HMX aTOMOB M TMIOJOXKEHUS B TMEPUOJIUYECKON CHUCTEME
XUMHYECKHUX 3JIEMEHTOB;

— DKCIEPUMEHTAJbHBIMA METOJaMU OMPECIICHUS HEKOTOPHIX (DU3UKO-XUMUYECKUX
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CBOMCTB HEOPraHUYECKUX COCANHEHUM.

3. KpaTkoe coep:xaHue A CHUIIHHBIL

Xumus S- ¥ P- 3JIEMEHTOB

Bonopon-nepBslii 2JIEMEHT IIEPUOAMYECKOM CHUCTEMBI, €ro JBOMCTBEHHOE II0JIOKCHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoanvecKkol CUCTEMBbI. 3aKOHOMEPHOCTH B M3MEHEHUU
JNIEKTPOHHBIX KOHGUTYpalul, BEJIMYHUH PAJAUYCOB, 3JICKTPOOTPULATENBHOCTH U SHEPruu
WMOHM3AIMY aTOMOB. TUIIMYHBIE CTENEHU OKUCIIEHUS. XUMUYECKUE CBOMCTBA IIPOCTHIX BEILECTB.
3aKOHOMEPHOCTH B CTPOEHHHM M CBOWMCTBAX OCHOBHBIX THIIOB coeauHeHui. [Ipupoansie
COEIMHEHMS, TIOJIyY€HHUE U IPUMEHEHHUE.

Xumus d- u f- aemenTos

OnemeHThl 3-12 rpynn NepUOIUYEcKO CUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHUH
AIIEKTPOHHBIX KOH(QUTYpAINii, BETMUUH PAJNYCOB, SHEPTUN HOHU3AIMH, XapAKTEPHBIX CTETICHEH
OKHCJICHUsl, KOOPAMHAIIMOHHBIX 4YHCel aroMoB. llpuponHble coeauHEHUs, MOIYy4YeHUE U
COIIOCTaBJICHNE (PU3UYECKUX U XUMHUYECKHUX CBOMCTB MPOCTHIX BemiecTB. CTpoeHHe U CBOICTBA
OCHOBHBIX TUIOB coenunHeHuid. OcobennoctH f- aemMeHToB.

4. O0beM y4eOHOH JUCHUIJIMHBI

Buer yucbuoit padotst B 3au. ex. T CeMe];:T;)KaI{. qacax

O0mas TpyA0eMKOCTb I CHHUILIHHBI 110 y4eO0HOMY 5 180
TUIAHY

AyIHMTOpHBIC 3AHATHS: 1,77 64
Jexiuu (JIek) 0,89 32
[Tpaktnyeckue 3ansatus (I13) - -
JlabopatopHusie padotsl (JIP) 0,89 32
CamocrositetbHasi padora (CP) 2,23 80
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUTHHBI 2,23 80

Bujx KoHTpOJIsI: IK3aMeH 1 36

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Teopus BeposiTHOCTel 1 MaTeMaTnyeckas cratucruka» (b1.B.O/1.7)
1. IleabI0 IMCHUIIMHBI SBIIsIETCS HOPMUPOBAHKE Y CTYJCHTOB CUCTEMBI OCHOBHBIX
MTOHSATUH, UCIIOJIB3YEMBIX JJI IOCTPOCHUSI BXKHEMIIINX MaTEMAaTHYECKUX MOJEIIEH, U
YMEHUS UCIIONIB30BAaTh MATEMATUYECKUE METO/IbI IS OIIMCAHUS Pa3INYHBIX IIPOLIECCOB.
2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCIMIIJIHMHBI
N3zyuenne xkypca TBuMC npu nmoaroroBke OaxanaBpoB mo Hampasienuo 18.03.01
XuMHYeCKash TEeXHOJIOrusl, NpoPpuiab «XHMHYECKAsi TEXHOJOIHs MATEpHAJIOB M
NpHUOOPOB 3JIEKTPOHHOH TEXHHKH M HAHO3JEKTPOHHMKH» CIIOCOOCTBYET MPHOOPETEHHUIO
CIEAYIOIMX KOMIETECHIINM:
2.1. IIpodeccruonanbHbIE:
- CHOCOOHOCTHIO IJIAHUPOBAaTh M MPOBOAUTH (U3MUECKHE M XUMHUYECKHE HKCIEPUMEHTHI,
IPOBOJUTH OOPaOOTKY MX pe3yabTaTOB U OIEHMBATH IMOTPEIIHOCTH, BBIABUTATh T'MIIOTE3Bl U
YCTaHaBIMBATh TI'PAHUIBI MX NPUMEHEHUs, IPUMEHATh METOJbl MATEMATHYECKOrO aHalu3a U
MOZETTMPOBAHHSI, TEOPETUIECKOTO U dKCIIepuMeHTanbpHOro uccienosanus (I1K-16).
B pe3yabTare u3ydeHus: AUCHUILIMHBI CTYACHT J0JI/KEH
3HATh!
- OCHOBBI TEOPUH BEPOATHOCTEH U MATEMATUYECKOM CTATUCTUKH;
- MaTEeMAaTHYECKAE TEOPUH M METOJBI, JIe)KAIUE B OCHOBE IMOCTPOCHMS MAaTEMATHYECKUX
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MOJCIEH;
- OCHOBBI IIPUMEHEHHsI MATEMaTUYECKUX MOJIEIIEN U METOIOB.
yMeTb:
- BbIOMpPATh MaTeMaTUYECKHE METO/Ibl, IPUTOIHBIE /1JIs pEIIEHUs] KOHKPETHOM 3a/1auu;
- MCIIOJIb30BaTh MaTEMATUYECKUE TOHATHSA, METOJABl U MOJENH [UIsl ONMCAHUSA PAa3IHYHBIX

IIPOLIECCOB;

- BBIBIIAT MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, JIEKAIME B OCHOBE KOHKPETHBIX

IIPOLIECCOB;

- UCIIOJIb30BaTh OCHOBHBIE METO/bI CTATUCTUYECKON 00pabOTKH 1aHHBIX;
- IIPUMEHATh MATEMATUYECKUE 3HAHUS HA MEKIUCLUIIIIMHAPHOM YPOBHE.

BJIA/IETh.

- OCHOBaMU (hyHJJaMEHTAJIbHBIX MATEeMAaTUYECKUX TEOPUH M HaBbIKAMM MHCIOJb30BaHUS

MaTEMaTHYECKOT O anrapara;

—  METOJaMH CTaTUCTUYECKON 00paboTKu HH(OpMAITIH.
3. KpaTkoe coep:kanue JUCUHUIIUHBIL
4 CEMECTP

1. Teopust BepositHocTeil. CiryyaliHble BeJJMYUHBI M MX 3aKOHBI pacnpeeeHus.

[Tpenmer Tteopum BepositHocTed. CiydwaiiHble coObITHsS. [IpoTHBONOIOXKHBIE COOBITHS.
HeszaBucumbie cobObiTus. OTHOcUTeNnbHas 4acTtoTa. Kiaccmyeckoe W reoOMETpUUYEcKoe
ONPECIICHUE BEPOSTHOCTU. OJIEMEHTapHas TEOpUs BEPOSTHOCTEH. MeTonbl BBIYMCICHUS
BeposaTHOcTe. [IpocTpaHcTBO  3nemeHTapHbix coOblTui. Kiaccuueckoe —ompeneneHue
BEPOSTHOCTH.  Anrebpa  coObITHH: TeopeMbl O  BEPOATHOCTH  CYMMBI  COOBITHIA,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yOMIHMX
MOJIHYIO TPyNIy. AKCMOMaTH4YECKOE ONPEEICHUE BEPOATHOCTU. CTaTUCTUYECKOE OINPENEICHHE
BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCTh. 1€0pEMBI O BEPOSTHOCTH IPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHH. [TomHast BeposTHOCTB. [loBTOpHBIE McnbITanus. @opmyna beprysmn.
JloxanbHas v nHTErpangbHas Teopembl Myaspa-Jlannaca. @opmyna [lyaccona.

IlonsATHe ciy4ailHOM BEJNWYMHBI. JIMUCKPETHBIE U HENPEPBIBHBIC ClydaliHble BEIUYMHBI.
3aKoH pacnpezeneHus ciyd4aiiHol BenuuuHbl. OyHKLKS paclpesiesieHus, €€ CBONCTBA, rpaduk.
[TnoTHOCTH pacnpenenieHusi HENpEephIBHOM Cly4yaiiHON BeMUYMHBI (IUVIOTHOCTH BEPOSITHOCTH).
Popmyna sl BEPOSTHOCTH TIONAJAHUS HENPEPBIBHOM CIy4yalHOW BEJIMYMHBI B JIAHHBIN
UHTEpBaJI, BBIPAKEHHBIH uYepe3 IUIOTHOCTb BEPOSITHOCTH, F€OMETPHUUECKUH CMBICT (OPMYIIbI.
bunoMmmanbHOE pacmpeneneHue, pacnpeaeneHue llyaccoHa, paBHOMEpHOE pacmpelereHue,
HOPMAJIBHOE PaCIpeeICHUE, SKCIIOHEHIIUAIBHOE pacIpeielICHUE.

2.MaremaTH4yecKasi CTATHCTHKA.

[Tpenmer maremarnyeckoil cTaTUCTHKU. OCHOBHBIE 33/la4d MaTE€MaTHYECKOW CTaTUCTUKH.
Bri6opounsiit Meton. Cratuctudeckoe onucanue. BeiOopku. ['uctorpaMMa v MoJMroH 4acToT.
Cratuctuyeckas (3mnupudeckas) GyHKUIUs pacnpezencHus. BoiOopouHble XapaKTepUCTUKUA U
ux pacmnpenenenus. CocrositenbHble, 3()PEKTUBHBIE CMEUICHHbIE W HECMEIICHHbIE OLIEHKHU
napaMeTpoB. CTaTUCTUUECKOE CPEIHEE, CTATUCTHUYECKAask AUCIIEPCHS U CTATHUCTUYECKOE CpEHEE
KBaJPaTUYHOE KAaK TOYEYHBIE OLIEHKH HEW3BECTHBIX: MATEMATHYECKOTO OKHJIAHHUS, TUCIIEPCUH,
CPEIHET0 KBaJApaTUYHOI'O OTKJIOHEHHMs. [IOBEpUTEIbHBIE UHTEPBAIIbI U UHTEPBAJIbHBIE OLICHKU.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH MO OOJIbIIUM BbIOOpKaM. JloBepuTenbHas
OLICHKa MAaTe€MaTU4YeCKOr0 OXUAAHUSA IIPU HEU3BECTHOM aucrepcuu. [loBepurenbHas OLEHKa
CpeIHEero KBaapaTUYHOro OTKJIOHeHHUs. TouHble BbIOOpouHble pacnpezenenus: CtbroneHTa (t-
pactipenenenue), Pumepa-Cuenexkopa (F-pacnpenenenue), Ilupcona (Xz-pacnpez[eneﬂne).
IIpoBepka CTaTUCTMYECKHX TIMIOTE3. MaTemMaTHdecKne MeETOIbl MPOBEPKU CTaTUCTHYECKUX
TUIO0TE3. DJIEMEHTBI TEOPUU KOPPEISALIUU.
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4. O0beM y4eOHOH JUCIHIIMHBI

Bcero 4 cemecTp
Buabi yueOHoii padboThl 3a4. e1./ 3au4. e,/
aK.4yac aK.yac
O01mas Tpya10eMKOCTh TUCHHUILIMHBI 110
o 3/108 3/108
AyIuTOpHBIE 3aHITHS: 1,3348 1,33/48
Jlexuuu (JIek) 0,44/16 0,44/16
[TpakTuyeckue sanstus (I13) 0,88/32 0,88/32
CamocrosiTeibHasi padora (CP): 1,67/60 1,67/60
Bujx xoHTpOJIN: 3aver ¢
IK3aMeH/3a4eT OLIEHKOM

AHHOTANUA padoyeid MPOrpaMMbl TUCUUIIMHBI U CIIATIINHbI
«J/lonmosHNTEILHBIE IJIABBI OPraHUYeCKOH XUMHU»
(b1.B.O/1.8)

1. leJab AUCHUTLIMHBI — TPHOOPETEHUE CTYJACHTAMUA OCHOBHBIX CHHTE3a OPTaHUUYECKUX
BEIIIECTB.

2. B pe3yabTare uzydeHus JMCHUIJIHHBI CTY€HT J0JIKEH:

Obnaoams crnenyromumu npodeccuonanbHbiMu KommneTeHusmu (I11K):

- CIMOCOOHOCTBIO TUTAHUPOBATH M MPOBOJUTH (DPU3MUECKHE W XUMHUICCKUE IKCIICPUMEHTHI,
MPOBOANTE 00paOOTKY HMX pE3yabTaTOB M OIEHUBATh MOTPEITHOCTH, BBIABUTATH THIIOTE3bI
YCTaHABIIMBATh TPAHMIIBI UX MPUMEHCHHS, MPUMEHSATh METOABl MAaTEMaTHYCCKOro aHaJM3a U
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIeprUMeHTanbHoro uccieaoBanus (ITK-16);

- TOTOBHOCTBIO TTPOBOJIMTH CTAHAAPTHBIC U CEPTH(PUKAITMOHHBIC UCTIBITAHUS MAaTEPUAIOB U
TexHojornueckux mpoieccos (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS CBOWCTB XUMHYECKHX JJICMECHTOB, COCAMHCHHHA H
MaTepualioB Ha UX OCHOBE JIJIsI PelieHus 3a1a4 npodeccnonanpHoi aesitenapaoctH (ITK-18).

3uams:

—TEeXHUKY 0€3011acCHOCTHU B J1a00paTOpUn OpraHNYECKON XUMUU;

—IPUHIHUIB 0€301aCHOTO O0paIlleHus! C OPraHUYECKUMU COSAMHEHUSIMU;

—METOIbl U BUIBI XpoMaTorpaduu AJis ONpeAeSieHUs] COCTaBa PeaKIIMOHHOW CMECH;

—TEOpPETUYECKHE OCHOBBI CIHOCOOOB  BBIJICTICHHUS, OYHUCTKM U  HISHTHUPUKALUU
OpPTaHHYECKUX BEIIECTB;

—3KCIIEPUMEHTAIbHBIC METOJBI MPOBEICHUS OPTaHWYCCKUX pPEaKIHi, MPOTEKAOIINX I10
pa3IMYHBIM MEXaHU3MaM;

—OCHOBHBIC OONIME METOJWKH B3aUMHOW TpaHCHOPMAMHA KJIACCOB OPTaHHMYCCKUX
COCTUHEHUN.

Ymemn:

—TPUMEHATh TEOPETUYCCKUE 3HAHUS W OKCIICPUMEHTAIBHBIC METOABl HCCIICTIOBAHUS
OpPTaHWYECKON XUMUU TIPH PEIICHUH MPOPECCHOHAITBHBIX 3a/1a4;

—cdopMynupoBaTh MpodieMy U OOOCHOBaTh BHIOOp MPUOOPOB U IKCIEPUMEHTATBHBIX
METOJIOB MCCIIEIOBAHNS, TOCTABUTH IEJIH U 337]a491 U HAMETUTh MTyTU UX JOCTHUKCHHUS;

—CHHTE3UPOBATh COSAMHEHHUSI 110 MPEJI0KEHHON METOMKE;

—IPOBECTH BBIJCIIEHUE U OYUCTKY CUHTE3HUPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUECKUX
3HAHUU 110 OPTAHUYECKOU XUMUU;
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—BBIOMpATh PAllMOHATIBHBIN CIIOCOO BBIIEIEHUS M OUUCTKU OPraHUYECKOI'0 COSAMHEHUS;

—IpEACTaBIATh JJaHHbIE J1a0OPaTOPHOro MCCIEIO0BaHMUS B BUJE I'PaMOTHO O(GOPMIIEHHBIX
METOJMK;

—MPOBOAMTH AaHAJIU3 U KPUTUYECKH OIICHUBATH MOTy4YE€HHBIC SKCIIEPUMEHTAIbHBIC JAaHHBIE,
000011aTh 1 J1es1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ POBEIEHHBIX OMBITOB;

—BBIOpaTh CII0CO0 UACHTU(PHUKALIMY OPIAaHUYECKOTO COETUHEHHUS.

Braoemy:

—KOMIIJIEKCOM COBPEMEHHBIX JKCIHEPUMEHTAIBHBIX METOJIOB OPTraHMYECKOW XMMHHU IS
peLIeHHs] KOHKPETHBIX MCCIIE0BATENIbCKUX 3a/1a4;

—3KCIIEPUMEHTAIbHBIMUA METO/IaMH NPOBEJICHUS OPIraHUYECKUX CHUHTE30B.

—OCHOBHBIMH METOAAMHU MICHTH(PHUKAIINN OPTAaHUUECKUX COCTUHEHUI

—npueMaMu 00pabOTKHU M BBIICTICHUSI CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMH OCHOBHBIX 3aKOHOB OPTraHWYECKOH XUMHH Ui  COJepiKaTeIbHOM
MHTEpIpEeTaLUU MOTY4YE€HHBIX S3KCIIEPUMEHTAIBHBIX PE3YJIbTATOB.

3. Kparkoe coaep:kanue I CUUNIUHBI
bezonacHble mpuemsl U npaBuiia paboThl B JAOOPATOPUN OPraHUYECKONH XUMUH.
OO6mme metonasl paboThl B jabopaTopuu opranuyeckod xumuu. Ilocyna, Hambosee 4vacto
npuMensiemas B Jaboparopuu. Harpeanue. Oxnaxnenue. IlepememmBanue. MeTosl
UJICHTU(QHUKAIIMA U OYUCTKH OPTaHMYECKUX BeulecTB. MaeHTH(UKAIMS OpraHndecKuX BEIIeCTB
HOCPEJCTBOM pa3inuuHblX BuA0B xpomarorpadpun (TCX, xpomatorpaduss Ha Oymare,
noHOOOMeHHast xpomarorpadus, BIXKX), Temmeparypsl I1uiaBieHHs U pePpakTOMETPHH.
Mertobl crieKTpaabHON UICHTU()UKALMN OPraHMYECKUX COeAMHEHU.
[lenu u 3a7auu AKCIEPUMEHTAa B OPraHMYECKOM CHHTE3€. TeopeTHuecKue OCHOBBI IIpolecca.
BeiOop ycnoBuii peakumu. Pacuer cunTeza. OOuiue mnpaBuwiia MOJTOTOBKM M TPOBEICHHUS
cuHTe3a. Texnmka Oe3omacHocTH. [lpmbop mnms mpoBeneHust cuHTe3a. lIpoBeneHme oOIbITA.
Kontpons 3a xonom peakiuu. Beiaenenue, ouncTka U aHaiu3 npoaykra. CHHTE3bl BELIECTB
pa3IMYHBIX KJIACCOB OpPraHMYECKUX coennHeHui. [IpoBefieHHEe SKCIEpPUMEHTAIBHBIX METOJIOB
UCCIIEIOBAaHMSI PEAKIIMH.
IIpoBenenue peakuil, NPOTEKAOIIUX 110 MEXaHU3MAM:
- HyKJICO(DUIIBHOTO 3aMEILIEHHsI — CHHTE3 TaJlor€HAJIKAHOB;
- HyKJI€O(QWIBHOTO TPUCOSAMHEHUSI — CHHTE3 CIOXHBIX d(PHUPOB KapOOHOBBIX KHUCIIOT, aMUIOB
KapOOHOBBIX KHCIIOT, a30TCOJEPIKALINX AJIbJIETUIOB U KETOHOB;
- DIEKTPOQWIBHOTO 3aMEIIeHUs B apOMAaTHYeCKOM psAy — pEeakuud HUTPOBAHHS,
OpoMHpOBaHUs, CyIb(UPOBAHMS;
- peaknuii TMa30THPOBAHUS M a30COUYCTAHUS;
- peakuuid OKuCIeHUs (cuHTe3 aineToHa, |,4-0eH30XMHOHA, OCH30WHOW KHUCIIOTHI) |
BOCCTAHOBJICHHS.

4. O0beM y4eOHOM JUCHHILINHBI

Bunpr yue6HOM paboTh B 3aueTHbIx B akanmem.
eAMHUIIAX yacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 2 72
AyJAUTOpPHBbIE 3aHATHS: 0,89 32

Jlexmm (Jlek) - -

[Tpaxtrueckue 3ausatus (I13)

JlaGopaTopus 0,89 32

CamocrositesbHas padora (CP): 1,11 40
Buja koHTpOJISi: 3a4eT / IK3aMeH - 3auer

AHHOTanus padoveil NPOrpaMMbl IUCHUNIIHHBI
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«JlomosiHuTEIBHBIE TJIaBbI pusnyeckoit xumum» (b1.B.O1.9 )
1. Heap AMCUMIUIMHBI — O3HAKOMHTHCS C TEPMOJMHAMHYECKON TEOpPHEH pacTBOPOB

JJICKTPOJIUTOB M DJICKTPOXUMHUYCCKHX IIeNel (raJlbBAHHYECKUX JJIEMEHTORB), MOHSATH OCHOBHBIC
KHHETUYECKUE 3aKOHOMEPHOCTH TPOTCKAHUS XHMHYECKHX IIPOIECCOB, POJIb KaTaiu3a JUIs
XUMHUYECKON TEXHOJIOTHH.

2. B pesyabTate m3ydeHusi Kypca «/JlonmosiHuTeJbHBbIE TJIaBbl (PU3MYECKON XUMHUNY

CTY/IEHT J0JIKEeH:

Obaaoams crienyromumMu npodeccuonanbHbiMu KoMieTeHIsamMu (I1K):

—  CIOCOOHOCTBIO IIAHUPOBATh W IPOBOJUTH (U3NYCCKUE W XUMHYECKHE SKCIICPUMEHTHI,
MPOBOAMTH 00Pa0OTKYy UX PE3yJIbTATOB U OIICHUBATH MOTPEITHOCTH, BEIBUTATh TUIIOTE3bI U
yCTaHABJIMBATH TPAHUIIBI UX MIPUMEHEHUS, IPUMEHATh METO/IbI MATEMAaTHUECKOTO aHAIN3a U
MO/ICITMPOBAHHUS, TECOPETUIECKOTO M SKCIIEpUMeHTaIbHOTO Hecieaoanus ([1K-16);

— TOTOBHOCTHIO WCIOJBb30BaTh 3HAHHUS OCHOBHBIX (DH3UYECKUX TEOPHHA ISl PEIIeHUs
BO3HUKAIOIMNX (PU3UIECKHUX 3a/1a4, CAMOCTOSTEIIEHOTO MPUOOpPETeHNs (U3HUSCKUX 3HAHUM,
JUTS. TIOHUMAHUSI PUHIIUIIOB pabOThI MPUOOPOB M YCTPOUCTB, B TOM YHUCIIC BBIXOAIINX 3a
npezensl KOMIIETEHTHOCTH KOHKpeTHOoro Hamnpasienus (ITK-19).

3name:

— OTJIUYHTEIbHBIE OCOOCHHOCTH B IIOBEJACHHHM PACTBOPOB JJICKTPOJIHMTOB, CBSI3aHHBIC C
MIPOXOXKIACHUEM ICKTPUICCKOTO TOKA;

— TCOPHIO TaTbBAHUYCCKUX SBJICHUM;

— TEOpUU KUHETUKH, TMYTH TEOPETHUYECKOIO pacyeTra CKOPOCTEH XUMHUYECKUX pEeakiuid
OTPaHUYCHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBBI TeOpHHM (OTOXMMHYECKMX M IICMHBIX PEAKIMHA, OCOOCHHOCTH WX CTaJUHHOTO
NPOTEKAHUS U YCIIOBHSI OCYIIIECTBIICHUS;

— OCHOBHBIC YepThl TOMOTEHHOTO M TETEPOreHHOr0 Karajau3a, MPUYUHBI YCKOPEHUS
XUMHYECKOTO TIpoIlecca B MPUCYTCTBUU KaTalTU3aToOPA.

Ymems:

— TMPUMEHATH KOHJAYKTOMETPUYECKHE U MOTCHIIMOMETPUUCCKUE U3MEPEHUS ISl ONPE/ICICHUS
TEPMOJIMHAMHUYECKUX ~ (DYHKIMA XUMHYECKHMX PEaKIUi, KOHCTAHThl JIUCCOIMAIUH,
MIPOM3BENICHUS PACTBOPUMOCTH, pH pacTBOpPOB H T.11.

— TMPUMCHATh TEOPETHUUCCKUE 3HAHUS M OKCICPUMCHTAIBHBIC METOJbl HCCIICOBAHUS
(GU3NUECKO XUMHU IS PEIICHUS BOMPOCOB, BO3HHUKAMONIUX TPU H3YYCHUH KUHETHKU
XUMHYECKHX PEaKIIuii;

— TMPOBOAWTH AHAIW3 M KPUTHUYECKU OIICHHBATH IMOJYYCHHBIC 3KCIICPUMEHTAIbHBIC AHHBIC,
000011aTh U 1e1aTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX AJIEKTPOXUMHUYECKUX METOJIOB MCCIEAOBAHUS I OMpPEIeIICHUs
TEPMOJIMHAMHUYECKUX XaPAKTEPUCTUK AIEKTPOIUTOB U XUMUYCCKUX PEaKIIHil;

— METOJaMH OIpeACNICHUs TMOpSIKa M CKOPOCTH PEaKIMH, YCTAHOBJICHHS JIMMHTHPYIOMIEH
CTaJIu¥ ¥ MEXaHU3Ma M3y4aeMOi XMMUYCCKON PEaKIuH;

— HaBbIKAMH  COCTABJICHHUS TallbBAHWYCCKUX OJJCMCHTOB JUIS  IIeNIeH  OmpejelieHus
TEPMOJMHAMHYCCKHUX XaPAKTEPUCTHUK U KOHCTAHT PABHOBECHS HCCIICIYEMOM PCaKIUH;
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— 3HaHUSMU OCHOBHBIX 3aKOHOB XHMHYECKOM KUHETHKH, BIHMSHHS Pa3IUYHBIX (HAKTOPOB
(TeMIieparypbl, 1aBJIEHUS, KaTAIM3aToOpa) Ha CKOPOCTh XMMHUECKON peaKIuH.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

PacTBOpbI  3JIEKTPOJIMTOB. DiekTpocTtatuueckass teopusi Jlebas-Xiokkens. Pacuer
AKTUBHOCTH U CPEJHHUX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTH CUIIBHBIX 3JIEKTPOIUTOB B
pa30aBIEHHbIX M KOHLIEHTPUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOW KOHLIEHTPALMU.
VYaenpHas U MOJSpHAs JIEKTPUYECKUE IPOBOAMMOCTH. CKOPOCTb IBHKEHHUS M IOIBUKHOCTH
1OHOB. [IpenenpHple MOJSIPHBIE 3JIEKTPONPOBOJHOCTA MOHOB. 3aKOH HE3aBHCHMOIO JBHKCHUS
noHoB Konbpayma. [IpumeHeHre U3MEpEeHUN 2JEKTPUYECKON POBOJUMOCTH JJISL ONIPEACICHUS
CTENEHU U KOHCTAHThI AUCCOLUALINU CIIA0BIX JIEKTPOIUTOB.

DJIeKTpPOXMMHYecKHe cucTemMbl (memnu). Bo3HUKHOBEHHE CKayka MOTEHIMAlla HarpaHULE
paznena npoBogHukoB | u Il pona. J{BoiHONM 31eKTpUuYecKUl CION. DNEKTPOABIKYILAs CUia
raJIbBAHUYECKOTO  JJIEMEHTA, JJIEKTPOAHBIM MOTeHuMan. TepMoauHaMuyeckas Teopus
raJbBaHUYECKUX SIBJICHUH, ypaBHeHHe HepHcra. Dnekrpoxumudeckas (opMa OCHOBHOTO
YpaBHEHUS TEPMOAMHAMUKH, TemneparypHbiii koddpdunuent DJC. Dnextpoast | u Il poxa,
ra3oBble U OKUCIMTEIbHO-BOCCTAHOBUTEIIbHBIC IEKTPOABI. THUIIBI IaIbBAHNYECKUX DJIEMEHTOB!
XMMHUYECKHE, KOHIIEHTPALMOHHBIE, C IEPEHOCOM U 0e3 nepeHoca. XUMUYECKHe UCTOUHUKH TOKa,
TOIUINBHBIE 2JIEMEHTBHI.

Xumuyeckass KuHeTHka. CKOpOoCTh XMMHUYECKOM peakluu, KOHCTaHTa CKOPOCTH,
NOPSAJOK M MOJIEKYJSIpPHOCTh peakuuu. KuHernka HeoOpaTuMbIX peakuuid 1-ro, 2-ro, 3-ro u
HyJIEBOTO TNOpsAAKoB. JuddepeHunanbHble U HWHTErpalbHbIE METOJbl OIpENEIeHUs] MOopsaKa
peakuuu. CnoxxHble peakuuu. [IpuHIUN HE3aBUCUMOTO NMPOTEKAHMS JIEMEHTAPHBIX PEaKIIMM.
OOparumMble, mnapajienbHble M IOCHEeA0OBaTeNIbHbIE peakiuuu 1-ro mnopsaka. BiusHue
TEMIIepaTypbl Ha CKOpOCTb peaklMuH, NpubiamwkeHHoe mpaBuiao Baut-I'opda. YpaBHenue
Appenuyca, nuddepeHIManbHas U UHTErpajbHble (OPMbI ypaBHEHHUsS. ODKCIOHEHIMalIbHas
¢dopma ypaBHEHHSI AppeHHryca. DHEprusi aKTUBALUHU U IPEI3KCIIOHEHIIMAIBHBI MHOXHUTENb.

Teopun XMMHYECKONW KHHETHKHU: TEOPHsI aKTUBHBIX COYAAPEHUN M TEOPHUS IEPEXOIAHOIO
cocrossHust TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTANbIMS M SHTPOINUS AKTHUBALIUU.
DOTOXUMHUYECKUE peaKkInHU. XuMudeckue u (potodusnueckue CTajauu, BTOPUYHBIE IPOLECCHI.
Kuneruka ¢oroxumuueckux peakuuil. CeHCHOMWIN3HpPOBAaHHBIE (POTOXMMUYECKUE PEaKIUU.
[lenHble peakuuu, MEXaHU3Mbl 3apOKICHUS, pa3BUTHS U oOpbiBa Lenu. HepasBeTBieHHbIE U
pa3BETBICHHBIE ILIENHBIE pPEAKUUU. BeposTHOCTHas Teopus PA3BETBICHHBIX PpEaKLHUM.
[TpenenbHbIE ABICHMS B LIETTHBIX PEAKIUAX, HUOKHUN U BEPXHUH NPEAEIbl BOCIUIAMEHEHUS.

Karanu3. ['omoreHHelli u rereporeHHblii KaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHYECKUX peakuuil. BiausHue karanmsaropa Ha TEPMOJMHAMUYECKHE U KHUHETUUYECKUE
napaMmeTpbl peakiuu. CeleKTUBHOCTh KaTaanu3aTopa, KaTaIuTUYeCKas aKkTUBHOCTh. | OMOTE€HHbIN
katanu3. CIuTHBIA U pa3feNbHbI MEXaHHU3Mbl KaTaJIUTUYECKOrO JIEHCTBUS. DHEpPreTudeckue
qUarpaMmbl  B3aWMOJEWCTBMSI peareHToB ¢ KaTaiuzaropoM. OOmmii u cneuuduueckuit
KHCJIOTHO-OCHOBHOM KaTajus. Karamm3 KOMILIEKCAaMU IIEPEXOJHBIX METaJIOB.
DepMEHTAaTUBHBIN KaTanu3. l'eTeporeHHbI KaTanu3. TUIBI TeTEpOreHHBIX KaTaJIU3aTOPOB.
3aKOH NEMCTBYIOIUX NOBEPXHOCTENW. KMHETHKA IreTepOreHHbIX peaKuil.

4. O06beM yueOHOM JUCUMIIJIMHBI
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Bujtst yuesHoii pagoTs: B 3aYeTHBIX B aKajJeM.
eIMHUIaX yacax

O01mas TpyA10eMKOCTh IUCHUILIUHBI 110 Y4eO0HOMY 6.0 216
IUIAHY

AyIuTOpHBIE 3aHITHS: 2,22 80
Jlexuum (Jlek) 0,44 16
JlabGopatopusie (J1a0) 0,89 32
[Tpaktrueckue 3ausatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,78 100
Bua xonTpoJs: 3auer / 3k3aMeH sk3ameHn (1,0) 3k3amMeH (36)

AHHOTaI U padoyeil MPOrpaMMbl AU CHHUILITMHBI
«JlonmoJiHUTE IbHBbIE TJIaBbl aHaTuTH4Yecko xumun» (b1.B.0/1.10)

1. Heabw aMCUMIUIMHBI SBIACTCS (QOPMUPOBAHME HYETKUX TMPEACTABICHUN O
MPAKTUYECKOM HCIIOJIb30BAHUHM XUMUYECKOTO 3HAHUS JIJIsl COBPEMEHHOTO XMMHUECKOTO aHaIn3a
KaK CpEeICTBA IMOJyYEHUS XMUMHUYECKON WH(OOpMAIUU, COBPEMEHHBIX MOJX0JIaX K PEIICHHUIO
aKTyaJIbHBIX 3a/1a4 B aHAJIHN3€ PA3INYHBIX OOBEKTOB.

2. B pe3yabTaTe M3y4eHUs1 AUCHMUILINHBI CTYIEHT J0JI2KEeH

Osnademsb cAeAyONMMH KOMIIETEHIIUSMU:

- CLIOCOOHOCTBIO IJIAHUPOBATh U MPOBOJIUTH (PU3MUECKUE U XMMHUECKHUE SKCIIEPUMEHTHI,
MPOBOANTHL OOpPabOTKY UX PE3yIbTaTOB M OIIEHMBATH MOTPEIIHOCTH, BBIABUTATH TUIOTE3BI U
YCTaHaBIWBATh TPAHUIIBl X MPUMEHEHHUs, MPUMEHSITh METOJbl MaTeMAaTHUYEeCKOTO aHain3a U
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMeHTanbHoro uccieaoBanus (ITK-16);

- TOTOBHOCTBIO TTPOBOJIUTH CTAaHJAPTHBIC U CEPTU(PUKAIIMOHHBIE UCTIBITAHHUS MaTEPHUAIIOB,
u3jeui ¥ TexHomoruueckux mpoieccos (ITK-17)

3namo:

— TEOPETUYECKUE OCHOBBI METOJIOB aHAIIUTUUECKON XUMHUU;

- mpouecchl (HOPMHPOBAHUS AHAIUTUYECKOTO CHTHajda B Pa3IMYHBIX aHATUTHUYECKUX
METOJ1axX;

— pacCMOTpPEHHE MPUHIIMIIOB U3MEPEHUH B CTAaHIAAPTHHIX MPUOOPaAX;

— OCHOBBI METPOJIOTHH B COOTBETCTBUU ¢ pekoMmeHaauusmu MIOITAK.—

Ymemos:

- MPUMEHSATh NPUOOPETEHHBIE TEOPETUYECKUE 3HAHWS M MPAKTUYECKHE HABBIKU B
PO eCCHOHAIBHON JEATENHHOCTH JIJIS1 PEIICHUS] KOHKPETHBIX XUMHUKO-aHATUTHYECKUX 3a7a4;

Bnaoemp:

- Merogosoruen UMXA, mMpOKO HCHOJIB3YEMBIX B COBPEMEHHON aHAJIMTHYECKOU
MPAKTHUKE;

- CHCTEMOM BbIOOpa METO/1a KaueCTBEHHOTO U KOJIMYECTBEHHOTO XUMUYECKOI0 aHAJIN3a;

- OLIEHKOI BO3MOYKHOCTEN METO/1a aHAIN3a;

- OCHOBHBIMU CIIOCO0aMU METPOJIOTMUYECKOI 00pabOTKH pe3ysibTaTOB KOJINYECTBEHHOTO

XUMHUYECKOTO aHAJIU3A.

3. Kpartkoe cogep:xanue TUCUMIIIIMHbI

Oobmas xapakrepuctuka MMXA. OCHOBHBIE HMCTOYHUKH IOTPEIIHOCTEH pEe3yiIbTaTOB
aHajam3a M crnocoObl X oleHKu. OleHKa mpeaesia 00OHapyKEHUsI ¢ MCTOJb30BaHUEM (DOPMYITBI
Kaiizepa n craHaapTHOro OTKJIOHEHHS MHUHUMAIbHOIO Jerekrtupyemoro curHana no MIOITAK.
JlunelinpIii AMana3oH onpeaesieMbIX KoHIeHTpauid. CtanmapTHbie 00pa3bl coctaBa. OCHOBHBIC
AHATUTUKOMETPOJIOTHYECKHE XaPaKTEPUCTUKHA METOJIOB U PE3yJbTAaTOB aHANU3a, CIOCOOBI HUX
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OLIEHKU: Tpesaen OOHapyXeHUus, KO3(pQUIMUEHT YyBCTBUTEIBHOCTH, T'PAHHULBl JAHANIa30HOB
OIPENEIAEMBIX COIECPKAHUMN, CEIIEKTUBHOCTD, ITPELIU3UOHHOCTD, IPABUIILHOCTD, SKCIIPECCHOCTD.
Mertonasl mpo600TOOpa, pa3ieneHus 1 KOHLEHTPUPOBAHUS BEILECTB.

Metononorua UMXA. IIpueMbl KOJIMYECTBEHHBIX U3MEPEHUN (METOJ I'pagyupOBOYHOMN
3aBUCUMOCTH,. BHEIIHEr0 M BHYTPEHHEro CTaHJapTa, METOJ J00aBOK). AHaIUTHYECKHE U
METPOJIOTHUECKUE XAPAKTEPUCTUKU PA3IMYHBIX WHCTPYMEHTAIbHBIX MeToA0B. lloHsTHE 00
aTTecToBaHHOW Metonuke. IIpoGneMbl BeIOOpa Merona aHanu3a. OOOOLIEHHbIE CBEJCHHUS O
I'OCT P UCO 5725 (2002).

OOmasi  xapakTepuCTHKa  CIEKTpPaJbHBIX  MeTOJOB  aHanu3a. Kiaccudukarus
CHEKTPAIBbHBIX METOAOB aHanu3a. llodydeHne XHMHKO-aHAJUTHUYECKOH HWHGPOpPMALUU MpU
B3aMMOJCHCTBUM 3JIEKTPOMAarHUTHOIO H3JIy4EHHUs C BEILECTBOM. ATOMHAas M MOJCKYJSpHAs
CHEKTPOCKOMuUs. AGCOPOIIMOHHBIE 1 SMUCCHOHHBIE METObI aHAJIH3A.

ATOMHO-DMHMCCHOHHBIA CIIEKTPaJbHBIA aHaIM3. TEOpEeTHYECKHE OCHOBBI aTOMHO-
AMHUCCHOHHOT'O CIIEKTpalbHOro aHanu3a. VctouHuku BO30ykaeHHs crekTpoB. KauecTBeHHas
XapaKTEpUCTHKA AHAJIUTHYECKOrO CUrHaia. MIHTEHCHBHOCTH CHIEKTpaibHBIX JUHHUI Kak Mepa
coJiepkaHusi neMeHTa B rpoOe. DaxkTophl, BIUAIOLME HAa HHTEHCHUBHOCTb CIEKTPaJIbHBIX
auHui. CrnekTpajibHble NPUOOPBI U CIOCOOBI  PEruCTpalldd  CHEeKTpa. paciudpoBka
OYMHCCHOHHBIX CIIEKTPOB U UACHTU(PHUKAIHUS FIEMEHTOB M0 UX CIIEKTPaM. ATOMHO-IMHCCHOHHBIN
QHAJIN3 C MHAYKTHBHO CBA3aHHOM Iuta3moi. KosmdecTBeHHBIN aHann3. ATOMHO-PMHCCHOHHAs
¢doromeTpus muameHu. ['a30Bble MIaMeHa Kak BUJIbl HU3KOTEMIIEpaTypHOU m1a3Mbl. biok-cxema
IUIaMeHHOro goroMerpa. Bo3aMoXXHOCTH MeTo/a U €ro orpaHuyeHHsl. AHUOHHBIN U KaTHOHHBIN
s dexrer. O0IacTH MPUMEHEHUS.

AToMHO-abcopOumoHHass — crnekTpoMeTpusa. OOmas  XapakTepuUCTHKa MeToja M|
aHAINTHYECKOro curHaia. [lornomienne aneKTpoMarHuTHOTO U3JIy4€HUsl CBOOOHBIMU aTOMaMH.
brok-cxema mpubopa. McTOUHHMKHM MOHOXpOMaTH4eckoro usinydeHus. CrocoObl aToMH3aluu
npoObl. CpaBHEHUE AHAIMTUYECKUX XAPAKTEPUCTUK METOJOB aTOMHOM aOCcoOpOIMHU M aTOMHOM
OMUCCHUHU.

AHanmuTHyeckass MOJEKYJSIpHAs CIEKTPOCKONHUSA. MeTOoabl ONTUYECKONM MOJIEKYJISIPHOMN
CIEKTPOCKOINHU. XapaKTEPUCTUKA aHATUTUYECKOro curHaia. Ilornomenue 3J1eKTpOMarHuTHOTO
U3ITy4EHUS] MOJIEKYJaMH. DJEKTPOHHBIE MEpPEeXOAbl U CIEKTPbI MOTJIOUIEHHUS] MOJIEKYN. 3aKOH
byrepa-Jlam6epta-bepa. Momsipusiit ko3ddurment nornomenus. CnekTpopoToMeTpuIecKuii u
doromeTpruueckuit aHanu3. ONTUMU3ALKS YCIOBUM aHAIMTUYECKUX onpeeneHnid. OTKIOHEHHUS
ot 3akoHa byrepa-JlamGepra-bepa. Anmnaparypa A cekTpo- 1 pOTOMETPUYECKUX U3MEPEHUI.
TouHoCTh pe3ynbTaToB (oToMeTpuyeckux onpeneneHuil. uddepenuuansuas goromerpus.
Metob! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHHUS.

dnyopumerpuueckuil ananu3. [Ipupojga aHaIUTHYECKOTO CUTHada (DIyopecleHLUUH U
dochopecuenuu. KBaHTOBBII W dJHEpreTUYECKUU BBIXOABL. DakTOphl, BIUAIOIMIME Ha
UHTCHCUBHOCTh  (hayopecueHiuu. TemmepaTypHoe W KOHIEHTPAlMOHHOE  TYIICHUE
¢biyopecueHIIMM. 3epKaibHAas CHUMMETPHS CIEKTPOB IMOTJIOLIEHUS M HCIyCKaHUs (IIPaBHIIO
JlepmnHa). 3akoH BaBwmioBa. Cxema QuyopuMeTpudeckux u3mepeHuid. Boibop mepBu4HOro u
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoyHas 3aBUCUMOCTb U KOJIMYECTBEHHbIN aHAU3.

TypOunumerpuueckuid W HedeloOMETpUUECKHII MeToNbl aHanu3a. PaccesHue cBera
JUCIIEPCHBIMM  cucTeMaMd. CBs3b  ONTHYECKOM IUIOTHOCTH JIMCIIEPCHOM CHUCTEMBI €
KOHIIEHTpalueil onpenensemoro Bemectsa. Koappunment myrnoctu cuctemsl. TeopeTnueckue
OCHOBBI TypOuguMeTpuu U HeenomeTpuu. YpaBHenue Pases. CpaBHUTENbHAS XapaKTePUCTHKA
AQHAJTUTUYECKUX CUTHAJIOB B TypOuauMeTpun U Hedenomerpun. TpeOoBaHus, peIbsIBIsIEMbIe K
MCIIOJIb3YEMBIM aHAIUTUYECKUM PEAKIIHSM.

OOm1ast XxapakTepuUCTHKa AIEKTPOXMMUYECKUX METOJOB aHalU3a M UX KiIacCU(UKAIHU.
Knaccugukanus 31eKTpoJOB B 3NEKTPOXUMHMUYECKMX MeTojax aHanusza. llomspusyemsle u
HEIOJISIPU3yEeMbIE DJIEKTpOAbl. Mcronb3yemMple XMMUYECKUE U JJICKTPOXUMHUYECKUE DPEAKLUU,
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TpeOOBaHUs, IPEIBABIIEMbIC K 3TUM peakinusaM. Bozmoxunoctn IXMA.

KonnyktoMeTpusi M KOHIYKTOMETpHYECKOe THUTpoBaHue. OOmas XapakTepUCTHKA
MEeTOJa. AHAIATUYECKUH CUTHAI B KOHAYKTOMETPUHU. YJeIbHas W  OJKBUBAJICHTHAs
ANEKTPONPOBOJHOCT,  PAacTBOPOB  31eKTpoauToB.  [loaBuxHOCTe  MOHOB.  [lpsmas
KOHIYKTOMETpUs M KOHIYKTOMeTphueckoe TuTpoBanue. Kpusble tutpoBanusa. @Daktopsl,
BIMSIOUIME HA BHUJ KpUBBIX TUTpoBaHus. IIpuHuMIManbHAas cXema YCTAHOBKU  JUIS
KOHIYKTOMETPUYECKUX H3MEPEHUM, MCIOIb3yeMbIE DJJIEKTpoIbl. Bo3MmoxHOCTH MeTona.
IIpumepsl onpenenenuii. Beicoko4acToTHOE TUTpOBaHKHE. BO3MOKHOCTH MeTOAA.

[ToreHunMOMETpHA U NMOTCHIMOMETPUYECKOE TUTpOBaHuE. VIHOUKAaTOpHBIE BJIEKTPOIBI U
NIEKTPOJbI cpaBHeHHUdA. lloTeHmMan 3JIeKTpoja Kak aHAJIMTHYECKUM curHan. lHonomerpus.
JlonHaHoBckui u  gud@y3uoHHbI noreHuManbl. Krnaccupukanuss — MOHOCEIEKTHBHBIX
ANEeKTPOoJI0B. YpaBHeHne Hukonbckoro-Oiizenmana. MeToibl KOJIUYECTBEHHBIX OMpPEACICHUN U
ycnoBus ux npumenenus. IIpsamas norenunomerpus (pH-merpus, nonomerpus). BosmoxHocTu
metona. Mertoel TuTpoBaHus. OOpaboTKa KPUBBIX MOTEHIIHOMETPUIECKOTO TUTPOBAHHUS.

Bonbramnepomerpudeckue Metozisl aHanuza. Kiaccuueckas nossporpacdus. Ilomspo-
rpaMMbl. MHTepriperanusa noasporpamMMm. OcCTaTOYHBIA M KOHAEHCATOPHBIM TOKH. YpaBHEHHUE
nonsiporpaduueckoit  BonHbl  ['eiipoBckoro-MnbkoBuua.  [loTeHIMan  MOMYBOJHBI  Kak
KaueCTBEHHasl ~ XapaKTEepUCTHKA  AaHAJUTUYECKOro  CHUrHaia. Bpibop u  Ha3HaueHue
nojsporpaduueckoro ¢ona. IlpenenbHplii  nup@dy3MOHHBIH TOK Kak KOJIMYECTBEHHAs
XapaKTEepUCTHKA AaHAJIUTUYECKOro CUTrHaja. Ammepomerpudeckoe TutpoBaHue. OOmas
XapakTepUCTHKa METoJa U aHAIUTHUYECKOro CUrHasia. BwIOOp ycinoBHil amnepoMeTpuyecKux
u3Mepenuil. [IpuHIMnuanpHas cxema aMInepoMeTpUYecKoro TuTpoBanus. Kpusble TUTpOBaHUS.
ITprMeprl MPaKTUYECKOTO UCIIOJIB30BAHNS METO1A.

Kynonomerpruecknii MeTo aHaIn3a

Knaccupukanus  MetonoB — kyidoHoMmeTpuu. KonmdecTBo — snmekTpuyecTBa — Kak
aHanuTU4YecKui curHai. [lpsmas KyJloHOMETpUs M KyJIOHOMETpHUYECKoe TUTpoBaHue. Pacuer
KOJIMYECTBA  DJIEKTPUYECTBA, 3aTpa4€HHOT0  HA  JJIEKTPOXMMMUYECKYKD  PEaKLHUIO.
Kynonomerpuueckoe tutpoBanue. Bpibop TOka snextponusza. llpuHuunuanbHas cxema
YCTAaHOBKM ISl KYJIOHOMETPHUYECKOrO TUTpoBaHUA. IIpakTMueckoe NpUMEHEHHE METOoJa.
DneKkTporpaBUMeTpuueckuil aHanu3. OOmas XapakTepucTHKa METOJla W aHAJUTHYECKOTO
CUTHAJIA.

OOmiass XxapakTepuCTHKa XpomaTrorpaduyeckux MeToloB. TeopeThyeckue OCHOBBI
xpomarorpaduyeckux MetronoB. Xpomarorpamma. [lapamerpsl yaepxusanus. KauecTBeHHas u
KOJIMYECTBEHHAs! XapaKTEPUCTUKU AHAIUTUYECKOTO0 CUTHAJla B KOJIOHOYHOW Xpomarorpaduu.
OU3MKO-XMMHUYECKHE OCHOBBI XpomaTorpaguyeckoro mnpouecca. Kiaccudukanus MeTonoB
Xpomarorpauu MO arperaTHoMy COCTOSIHMIO (a3, 1O MEeXaHU3My pa3JeleHuss U CIoco0y
opopmienus mpouecca. CrTeneHb pasleleHus U KpuTepuid cenekTuBHOCTU. Kpurepuit
pasnenenus. OnTuMmMuzanus TpOLECCOB  pasfeneHuss cmecel BemiectB.  Koadduuument
pacnpeznenenusi. OcHOBHOE ypaBHeHUe Xxpomartorpaguu. CBsizb (OpMbI BBIXOJHON KpHUBOHM ¢
U30TEPMOM  paclpelesieHus: B KOJOHOYHOM Xpomarorpaduu. BeicoTa, sKkBHBajeHTHas
TeopeTrueckoi Tapenke. Kuaernueckas Teopus xpomarorpadun. YpaBaenune Ban-Jleemrepa.

I"azoxunkoctHas xpomartorpagusi. OOmias xapakrepucTiuka merona. [lpuHnunuanbHas
CXeMa ra3oBoro xpomarorpadga. YCcTpoilcTBO U Ha3HaueHHe y3710B Xpomarorpada. TpeboBaHus,
IpeabaBIseMble K HEMOABIKHOW U MOABMXHOM (azam. JlerekTopsl. MeToabl uaeHTH(PUKALIUT
BEIECTB B ra3oBoi xpomatorpaduu. MneHTHduKanus KOMIIOHEHTOB pa3fefiieMbIX CMeced ¢
MOMOIIBIO JIOTApU(PMHUUECKUX HHJEKCOB yrep:kuBaHHUs. CrocoObl KOJIMYECTBEHHOI'O aHAJIN3a.
[TprMepbl IpaKTUUECKOTO UCTIONB30BaHUS ra30BOM XpoMaTorpapu.

KunxoctHast xpomarorpadus. Knaccudukanus MeTomoB KHUIKOCTHON Xpomarorpaduu.
Ocob6ennoctn  BOXX. IlpunnunuanpHas cxema SKHAKOCTHOrO xpomarorpada. Twumsl
nerektopoB B BOXX. XKuakocraoaacopbumonnas BOXKX. HopmansHo-(ha3oBeIit u oOpaiieHo-
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¢da30BbIif BapuaHThl: COPOSHTHI, AMIOCHTHI, pa3jieiseMble BeulecTBa. Y paBHeHue Hokca. MeTo bl
uACHTH(HUKAIIMY BEIIECTB M KoimuecTBeHHOro ananmu3za B BOXXX. IIpumepbl mpakTHYeCKOTO
ucnionb3oBanus BOXX. PacnpenenurtensHas OymaxHas xpomatorpadus. KauecTBeHHas u
KOJIMYECTBEHHAs] XapaKTEPUCTHKU aHaJIUTHYecKoro curHaia. OOnacte npumeHeHus. ['einb-
xpomatorpadus. IlogBuxHas u HemoaBwkHas (a3pl. OOliee ypaBHEHHE, OIMUCHIBAIOIIEE
npoiiecc renb-xpoMaTtorpadun. BosmoxuocTr renb-xpomarorpaduu. [Ipumepsl npakTudeckoro
ucnonbp3oBanus. MonooOMenHas u uvoHHas xpomatorpadus. TpeboBaHus, HpeabsBiIsieMble K
peakuusM HOHHOTO oOmeHa. OcobeHHocTH HOHOOOMEHHOW xpomarorpaduu. Koncranta
HoHHOTO oOMmeHa. M3otepmbl monHoro o6mena. Karumonutsl u anuoHuThl. Kosdduuuent
cenexktuBHOCTH. MoHHas xpomarorpadus. biok-cxema nonHoro xpomarorpada. Pazaenstomme
Y KOMIIEHCALIMOHHBIE KOJIOHKU. AHAIIUTUYECKUE BO3MOKHOCTH METO/A.

ABTOMaTHYeCKWid W aBTOMATU3UPOBAaHHBIM aHanu3. /Jlpyrue MeToAbl aHau3a.
HuckperHble aBromMaTudeckue aHanu3artopsl. [IpuHuun nedictBus. HempepbIBHBIN NMPOTOYHBIN
aHaM3 W  TPOTOYHO-WHKEKIMOHHBIN aHanmu3. [loHsTHe 00 aHaTUTHYECKOH Macc-
crekrpoMeTpuu. CylHOCTh METO/1a. AHAJIM3 OPraHUYECKUX BEIIECTB. DIIEMEHTHBIN aHAJIU3.

4. O0beM y4eOHO JUCHTUNJIMHBI

Buabl yueOHoii padoThI Bceero 5/6 cemecTp
B3au. | B B 3au. B
el. aKaj. el. aKaj.
yacax yacax
O0mas TpPyA0EMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY 3 108 3 108
IUIAHY
AyIUTOpHBIE 3aHATHS: 1,33 48 1,33 48
Jlexumn (Jlek) - - - -
Jlaboparopusie paboTs (JIP) 0,89 32 0,89 32
CamocrosiTeibHas padora
(CP) 2,11 76 2,11 76
CaMocTosATeIbHOE NU3YUYEHHE 211 76 211 76
PasaciIoB JUCHUITIIMHBI

Buj xoHTpOSISA: 3a4eT/IK3aMeH 3a4ér ¢ oneHkoM

1 36

1] 36

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«Ixoaorus» (b1.B.O1.11.)

1. Hear aucUMIUIMHBI «JKOJOTUS» — CQOPMUPOBATH Yy CTYIASHTOB IMIPEJICTABICHHE O
COBPEMEHHBIX IKOJIOTHYECKUX MPpoOiieMax, 0 GU3HKO-XUMHYECKUX MPOIleccax, MPOTEKAOIINX B
pPa3IMYHBIX KOMIIOHEHTAX OKPYKAIOIIEH Cpellbl U O CTENEHU aHTPOINOT€HHOTO BO3JCUCTBUS Ha
9THU TIPOLIECCHI; BEIPAOOTATh Y CTYJIEHTOB HaBBIKM CUCTEMHOTO TTOIXO0/a K U3YUCHUIO U PEIICHUIO
DKOJIOTMUECKUX  TpoOJieM, BO3HUKIIMX B  pe3ylbTare MPOMBIILIEHHO-XO03HCTBEHHON
JEATeTLHOCTH YEJIOBEKa, PA3BUTh MBIIIUICHHUE, TIO3BOJISIFOIIEE MPABUIILHO OIEHUBATH JIOKAIBHBIC
Y OT/IaJIEHHBIE MOCIEACTBUS IPUHUMAEMBIX PEUICHUN AJI1 OKPY>KaroIe CpeJibl U YeTIOBEKa.
2. B pe3yabTare 0CBOEHHMSI JUCUUIIJIMHBI 00YUAKOIMIACS 10JI7KEH:
3HaMb:
. OCHOBHBIE 3aKOHBI OOIIIEH SKOJIOTHH,
3aKOHOMEPHOCTH CTPOEHUS U PYHKIIMOHUPOBAHUU OHOChEpHI;
COBPEMEHHBIE IKOJIOTHYECKUE TTPOOTIEMBI;
OCHOBBI PallMOHAIIBHOTO MPUPOIONOJIB30BAHUS;
OCHOBHBI€ ITPUHLIUIIBI 3aLUThI IPUPOIHOM CPENIbl OT AaHTPOIIOTEHHBIX BO3/ICHCTBUI;
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o CTPOECHUE OCHOBHBIX reocep 3eMJIM M OCHOBHbIE (PU3MKO-XMMUYECKHUE IPOLECCHI,
IIPOTEKAOIIUE B HUX;

. OCHOBHBI€ ITOHATHUS U IPUHIMIBI KOHIETIIUA YCTONYUBOIO Pa3BUTUS;

o OCHOBHBIE CBEJICHUS O TI00aNbHOU MpoOiieMaTHKe, MPUPOIHBIX pecypcax, IIaHeTapHbIX
IPaHULIaX, aHTPOIIOT€HHOM BO3JIEHCTBUHU Ha OKPY’KAIOLLYIO Cpey, YIIPaBICHUH KaueCTBOM
OKpYXKaroIlleHl Cpebl;

° MIPUHIIUIIBI 3€JICHON XUMUM;

ymemy:

° MPUMEHSTh TIOJIYYCHHBIC 3HAHMUS JIJI OIICHKH COCTOSHHUS OKpPY)KAIoIIeH cpeabl Hu
paIroHaIBHOTO UCIIOJIL30BAHUS TPUPOIHBIX PECYPCOB;

° HCIIOJIb30BaTh CETEBBIC KOMIIBIOTECPHBIC TEXHOJOTMH M 0a3bl JaHHBIX JUIS PEIICHUS
KOHKPETHBIX SKOJOTHYECKHX IPOOJIeM;

61a0emb.

. MOHATHHHBIM aIapaToM B 00JacTH OOINEH KOJOrHH, PALMOHAIBHOTO MCIOJb30BaHUs

IMPpUPOAHBIX PECYPCOB U 3alIIUTHL OKPY)KaI-OH_ICﬁ CpCabl.

W3ydeHne MUCHUIUIMHBI « DKOJOTH MPHU MOATOTOBKEe OakanaBpoB 1o HampasieHuto 18.03.01
«XUMHUYECKasi TEXHOJIOTHS HAIIPABICHO Ha (HOPMUPOBAHHE CICAYIONIMX KOMITETCHIINH.
o TOTOBHOCTBIO HCIOJb30BaTh 3HAHHUA O COBPEMEHHOM (DU3MYECKOH KapTUHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEIIEeCTBA Ui TMOHHUMAaHUS
OKpy»Xaromiero mupa u siiieanit npuposl (OI1K-2);
o TOTOBHOCTBIO UCIOJB30BaTh 3HAHMSI O CTPOCHHUH BEIIECTBA, MPUPOJIE XUMHUECKOMN CBSI3U
B Pa3IMYHBIX KJAccaX XHUMHUYECKUX COCIUHEHWH [Jisi TOHUMAaHHUS CBOWMCTB MaTEpHUalioB H
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3).

3. Kparkoe coaep:kanue THCHUIIIAHBI

BBeneHne, OCHOBHBIC TTOHSITHSI TUCITUTUIAHBI.
MecTto AMCHUIIIMHBI B CHUCTeME OOIIero M XUMHMYECKOro o00pa3oBaHHsA. KOJIOTHYECKOoe
oOpa3zoBaHue W 00pa3oBaHHWE JJIA YCTOMYMBOTO pa3BuTus. OOIIECTBO M OKpYKaromas cpena.
IToHsATHE YCTOWYMBOTO Pa3BUTHSL.
Moayas 1. O0utue Bonpock! 3xosioruu. buocdepa. buoskonorus. buocdepa u ycToiunBOCTb.
1.1 OcHoBHble 3aKOHBI 3KoNOTUU. buoskonorus. I[lonstre 06 3kocucTeMax. YCTONYHUBOCTH
skocucteM buocdepa, ee BOTIONHUSA U YCTOMYHMBOCTh. DKOCUCTEMBI 3€MJIM M YCTOWYHUBOCTb.
OcHoBHble cBeneHus o muaHete 3emisi. OCHOBHBIE MOHSATHS 9KOJIOTHH. 3aKOHBI M MPHHIIMUITBI
skonorun. [ToTOKM SHEpruu M BemecTBa B 3kocucreMax. OCHOBHBIE OMOTEOXUMHUYECKUE ITUKITBI
(KpyroBopoTHI BemecTB). LIMKIMYHOCTS MporieccoB B Onochepe u yCTOHYUBOCTb.
1.2 Hapononacenenue. YenoBeuecTBo Kak 4actb Ouocdepsl. Jlemorpaduueckre npodieMsl
JlnHamMuKa YeNOBEYECKOW MOMYINSAIHUU, POXKIAEMOCTh, CMEPTHOCTh, BO3pACTHas CTPYKTYypa.
[IpoGiieMbl  COBpeMEHHOro J3Tafa pocTa YHUCIEHHOCTH HaceleHus. [eorpaduueckoe
pacripeniesieHle HaceneHus. PerynupoBanue HapogoHaCEICHHUSI.
Monayas 2. Ctpoenne u coctaB reochep 3emumn. OCHOBHBIC (DU3NKO-XUMUYECKHUE TMPOIECCHI,
npoTeKaroIue B reocepax
2.1 Atmocdepa 3emin
Ctpoenue atmochepsl, posib POTOXUMHUYIECKUX PeaKIiii B JOPMUPOBAHUHU COCTaBa aTMOC(hEPHI.
[TapaukoBeiii 3¢ dext. IlapaukoBsie Ta3el B armocdepe. Kinmmaruueckue mociaeacTBus
AHTPONOTEHHOW JIESTEIbHOCTH.
Pacnipenenenne koHmneHTpanuu o30Ha B atMmocdepe. O30HOBBIN ciioi. [IpupoaHBIN MUK 030HA.
CoBpeMeHHOE COCTOSIHHE 030HOBOrO ciosi. [locnencTBus pa3pyuieHUs 030HOBOTO CJIOSI 3eMIIU
JUIs yenoBeka u ormocdepsl B 1iesoM. CtpaTocdepHsblid 030H U Tponoc(epHBIN 030H: CXOJCTBO U
pasnuuus. MeXayHapoJIHOE COTPYAHHYECTBO B 00JacTH OrpaHHuYEHHE MPOM3BOJICTBA U
MCIIOJIb30BaHUsI 030HOPA3PYIIAIONINX BEIIeCTB. MOHpeaTbCKUii MPOTOKOI.
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KucnotHble 10311 U poLiecchl OKUCICHU puMeceit B Tponocdepe. POTOXUMUYECKUN CMOT.
2.2. Tuapocdepa 3emaun

Bunet Bog Ha 3emute. IIpecHpie Boawl. ['maposiornyeckuii muki. ['71o0ambHbIE YKOJIOTHYECKHE
npoOsieMbl ruapocdepbl. [TTaBHbIE KATHOHBI U AHHOHBI MPHPOAHBIX BOJA. KHCIOTHO-OCHOBHOE
paBHOBecHE B MPUPOAHBIX Bojax. lllenoynocTs npupoanbix Boja. OCHOBHBIE IPUYHHBI, ATAIbI U
MOCJIEJICTBUSL  3aKHUCICHUS  MPUPOJHBIX  BOAOEMOB. OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
IpolLecchl B MPUPOAHBIX BojoeMax. CrpaTudukanus OpUpOIHBIX BomoeMoB. [Ipoiecch
s Tpodukanmuu BogoeMoB. [I[pUdHHEI U TOCIEICTBUS.

2.3. JIutochepa 3emin

3emuas kopa. [louBa. Ctpoenue nouBeHHoro ciiosi. CoctaB mouB. OpraHuyeckue BEIIeCTBa B
nouBe. Ponb JKMBBIX OpraHu3MoB B ()OPMHUPOBAHMU MOYBEHHOIO CJOs. TspKenble METalljibl B
noyse. Jlerpananus noys. BonHas u BeTpoBas 3po3us MOYB.

Moayas 3. AHTpONOreHHOE BO3JCHCTBHE Ha OKPYXAIONIYI0 CpeAy U paluOHAIbHOE
MIPUPOIOTIOIHE30BaHIE

3.1. IIpupoansie pecypcesnl. [lonarue 06 0TX0Aax MPOU3BOICTBA U MOTPeOIeHNs. MaloOoTX0IHbIE
1 0€30TXOTHBIC TIPOU3BOICTBA.

3.2 TloHaTHe O IUTAHETApHBIX TpaHUIAX. AHTPONOTEHHBbIE BO3MYIICHHS OMOr€OXMMHYECKUX
UKJIOB a30Ta u pocdopa. OCHOBHBIC IPUHIIHITBI 3€TICHON XUMUH.

Monayas 4. YcroilunBoe pa3BUTHE

[TorsiTie 00 YCTOWYMBOM pa3BUTHH. VICTOpWS CTAaHOBIICHUS MOHSITHS. BKIal OTEUECTBEHHBIX
yuenbix. llenu ycroiunBoro paszsutus OOH. MexayHaponHoe COTpYAHUYECTBO B 001acTU
YCTOMYMBOrO pa3BuTUsA. [IpoMBbINIUIEHHAsT SKOJIOTHST M 3€JeHas XUMHUS KaK HWHCTPYMEHT
o0ecrnevyeHns yCTOHYMBOT0 Pa3BUTHA. DKOJIOTHUECKast STUKA.

4. O0beM IMCUMILIMHBI M BUABI YUeOHOil padoThl

Bi yuc6Hoi paoTs! B 3aueTHBIX B actp. B akanem.
eIMHHUIIaX yacax yacax
OO0mast TpyA0eMKOCTh M CHUILIHHBI 110 3,0 81 108
Y4eOHOMY IIAHY
AyAUTOpPHBIE 3aHATHSL: 1,3 35,1 48
Jlexmm (Jlek) 0,9 24,3 32
[Tpaktnyeckue 3anstus (I13) 0,4 10,8 16
CamocrositesabHas padora (CP): 1,7 45,9 60
CamocrosiTenbHbIe padOTHI C 3aJaHUSIMU 0,6 16,2 20
IToarotoBka K KOHTPOJIBHBIM paboTaM 0,8 21,6 30
Jlpyrue BUIBI CAMOCTOSITENILHOW PaOOTHI 0,3 8,1 10
Bua kouTpoJn: 3auer - -

AHHOTaNUs Y4eOHOM MPOrpaMMspl AUCHHUILIMHBI
«IIpoexTHpOBaHue AeTasell MammH 1 annapatoB» (51.B.0/1.12)
1. Hesb AMCHMIIMHBI - HAYYUTh CTYJEHTOB TBOPUECKOMY IOAXO01Y K BBIITOJTHEHUIO
MHXEHEPHBIX PACYETOB HA IIPOYHOCTb, JKECTKOCTh U YCTOMUYHUBOCTD 3JIEMEHTOB
KOHCTPYKIHWH, J€TAJIEW U y3JI0B MAIlIMH U alapaTos.

2. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHHUIINHBI
N3zyuenue kypca «llpuknagnas mexanuka» no HampabieHuto 18.03.01 Xumuueckasi
TEeXHOJIOTHSI CLIOCOOCTBYET MPHUOOPETEHUIO CIIEIYIONINX KOMITETEHIIUMA:
® CHOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIb30BATh OCHOBHBIE  3aKOHBI
€CTeCTBEHHOHAYYHBIX AMCIUILUIMH B MpodeccronansHoi aesrenpaoctr (OIMK-1);
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CHOCOOHOCTBIO UCIIOJB30BATh 3HAHHUS O COBPEMEHHON (PM3MUECKOW KapTHHE MHUpA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHMM BelIeCcTBA  AJIS
NOHUMAaHUSI OKpY Karomero Mupa u sisieruid npuposl (OI1K-2);

TFOTOBHOCTBIO HUCIOJIb30BATh 3HAHMS O CTPOCHUU BEILECTBA, IPUPOJE XMMUUYECKON
CBSI3M B PA3IMUHBIX KJlacCaX XMMMUYECKUX COEAMHEHHMH Ui NOHUMaHMs CBOWCTB
MaTepUajIoB U MEXaHU3Ma XMMHUYECKUX MPOLIECCOB, IIPOTEKAIOLINX B OKPYKAIOLIEM
mupe (OITK-3).

3.B pe3yabTrare u3y4YeHust JUCHUILINHBI CTYACHT JO0JI2KCH .

4.

3HATb:

KOHCTPYKIIMW, THINAXH W KPUTEPHH pPaOOTOCIIOCOOHOCTH JeTajled MallHH,
COOpPOYHBIX eIWHMIL (Y3JI0B) M arperaros;

OCHOBBI TCOPHH COBMECTHOM paObOThI M METOJIBI pacyeTa JIeTaIel U y3JI0B MAITUH U
anmnapaToB XUMUYECKOU TEXHOJIOTHH,

yMeTh:

BBIIIOJIHATh U YUTATh TEXHUYECKUE CXEMBI, YEPTEIKHU U ICKU3BI JETANEH, Y3JI0B U
arperaToB MallliH, COOPOYHBIX YePTEkKeH U uepTexu oOLIero BUa;

IPOU3BOJIUTH pacueTbl II0 OCHOBHBIM KpUTEPUSM pabOTOCHOCOOHOCTH U
KOHCTPYHPOBAHUs JI€Tale MalllVH;

IIPOU3BOJUTh pacueTbl U KOHCTPYUPOBAaHUE JETaJled MalluH M MEXaHHU3MOB C
Y4€TOM IIPOU3BOJACTBEHHON TEXHOJIOTUHU U JKCILIyaTalllH;

BJIAJ1€Th:

HaBBbIKAMU KOHCTPYMPOBAHUS U TEXHUYECKOI'O TBOPUECTBA,
IIPaBUJIaMU NIOCTPOEHHUSI TEXHUUYECKUX CXEM M UEPTEKEN;

OCHOBHBIMM METOJAaMH pacyeTa M NPOEKTUPOBAHMUS MEXAHWYECKUX Y3JI0B U
DIIEMEHTOB TEXHUKHU.

Kparkoe cogepkanue AUCHUIINHBI:

Moayab 1. «Pacyer XMMMYECKOr0 annapara ¢ MeXaHM4YeCKUM IepeMelnBaoIuM
YCTPOMCTBOM).

[To Bcem 3TamaM KypcoBOro mpoekta ohopMIiIsieTcsl eMHas MOsICHUTENbHas 3anucka. B
MOJACHUTCIIbBHYIO 3allMCKY BKIIOYAOTCA TPOCKTHBIC MW MPOBCPOYHBIC PACUCTBI THUIIOBBIX
AJIEMEHTOB B COOTBETCTBUU C AEHUCTBYIOIIMMU MeTOAUKaMu. [IpousBoaurcs:

1)
2)
3)
4)
5)
6)
7)
8)

BBIOOP KOHCTPYKIIMOHHBIX MaTepUANIOB;

pacdeT OCHOBHBIX T€OMETPUUYCCKUX Pa3MEPOB armapara;

pacdeT TOJIIHWH CTSHOK aIapara u pyoaIku;

moadOp MpUBOJIA;

pacdeT (IaHIIEBOTO COCTMHEHUS KPBIIIKU C KOPITYCOM arapara;
pacuer Baja MelIalki Ha BUOPOYCTONYMBOCTh M MIPOYHOCTb;
moa0op U pacyer My(ThI;

o00p M pacyeT YINIOTHEHHUS.

Monayasb 2. «Heprex 0011ero Baa anmapara.

BreimonHsieTcss yepTexk oOIIero BuAa ammapata ¢ BHIAMHU, pa3pe3aMH, CEUYEHUSIMU U
BBIHOCHBIMHU 3JICMCHTAMH, OAIOIIHWMH IMOJIHOC MPEACTABJICHUC 00 ero YCTpOﬁCTBe U INPUHOUIIC
paboTsl. UepTex 00IIero BH/Ia anmnapaTta COICpKUT:
n3o00pakeHue ammapaTta (BHUIbI, pa3pe3bl, CEYCHUs, BBIHOCHBIE DJEMEHTHI),
CoOJIeprKaIIie OKOHYATEIbHbIC KOHCTPYKTUBHBIC PEIICHUS;

OCHOBHBIE pa3Mephl;
pacroIoX)eHHe MTYIEePOB, JI0KA, OTOP aImnapara;

1)

2)
3)
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4) Tabnuily Ha3HAYEHHS HITYIIEPOB B alapare;
5) TEXHUYECKYIO XapaKTePUCTUKY U TEXHUUCCKUE TPECOOBAHHS K HEMY.

Ha BTOpOM nHcTe BBINONHSIOTCS 4YEpTEXH COOPOUHBIX €AMHULl M JeTanell. Ueprexu
BBITIOJTHSIOTCS Ha TucTax opmara Al.

KypcoBoif TIpOeKT SBISETCS CaMOCTOSTEIBHOM pabOTON CTyAeHTa, KOTOPBIA HECET
MOJIHYIO OTBETCTBEHHOCTH 3a €€ KauecTBO (IIPAaBHIILHOCTH PacdeToB, O(hOpMIICHUE YepTexeil) u
CBOEBPEMEHHOCTh BBIMOJIHEHHs BCeX ATanoB padot. [IpemnogaBaTtens — pyKOBOIUTENb MPOEKTa
HamnpaBIsIeT paboOTy CTyJeHTa, KOHCYJIbTHPYET MO HESCHBIM BOIMPOCAM, OIPEACISCT CTETCHb
3aBEpIICHHOCTH OTAENBHBIX TAOB IPOEKTUPOBAHUS.

4. O0beM y4eOHOH TUCHHILIMHBI

B 3aueTHBIX B akanmewm.
SIMHHIIAX qacax

O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 2,0 72
AyYAUTOpPHBIE 3aHATHS: 0,44 16
Jlexmmm (J1) - -
[Tpaktuueckue 3anstus (I13) 0,44 16
CamocrositeabHas padora (CP): 1,56 56
Buja konTpoJIsi: 3a4er / 3Kk3aMeH KypcoBoii

npoext/

3auer ¢

OLICHK O

AHHOTaNUs Y4eOHOI NMpOorpaMMspl JUCHHUILIMHBI

«IIpoekTHpOBaHNE MPOLIECCOB U ANNAPATOB XUMHYecKoi TexHoaorum» (b1.B.0/1.13)
1. Henbo AUCHUILVIMHBI SBISETCS (OPMHUPOBAHUE y CTYAEHTOB OCHOB HMHKEHEPHOI'O

MBIIIJIICHHUA.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCHMIIJIMHBI

N3zyuenne kypca «MexaHHUecKue MPOLECCh U anmnapaTbl XUMHUUECKOW TEXHOJIOTHM» I10
HanpasyieHuio 18.03.01 Xumuyeckasi TeXHOJIOTHs CIIOCOOCTBYET MPUOOPETEHUIO CIENYIOIINX
KOMIIETEHLIUM:

® CIIOCOOHOCTBIO UCHOJIF30BAaTh OCHOBHBIE 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCIHUILINH

B nmpodeccuonanbHoi aestenproct (OITK-1);

CHOCOOHOCTBIO UCIOIB30BAaTh 3HAHHUS O COBPEMEHHOW (PM3UUECKOM KapTHHE MUpA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSX, CTPOCHMM BEIIECTBA IS
MOHUMAaHHSI OKpYXKaroIIero Mupa u sisneruit npupo;sl (OI1K-2);

® TOTOBHOCTBIO HMCIIOJIb30BATh 3HAHUA O CTPOCHHUH BCUICCTBA, IIPUPOIC XUMHUYECKOH

CBSI3M B PA3IMUHBIX KJIACCAX XUMHUECKUX COCAMHEHUH U TIOHUMaHHS CBOWCTB
MaTepPHaIOB U MEXaHHU3Ma XUMHYECKUX MPOIECCOB, MPOTEKAIOIINX B OKPYKAFOIIEM
mupe (OITK-3).

B pe3yabTare n3yyeHusi IMCHUIIMHBI CTYIEHT I0JI/KEH:

3HATb:

TECOPETUICCKHUE OCHOBEI ITPOLECCOB U3MCJIBUCHUA N CMCILICHU,

KOHCTPYKIHMHN W TPUHOUIIBI }IeﬁCTBI/IH OCHOBHBIX COBPEMCHHBIX MAIIHWH IJId
HU3MCJIBUYCHUS U CMCIICHUS MAaTCPHUAJIOB;

MCTOAHKH pacy€Ta TEXHOJIOTHYECKOT'O O60py,HOBaHI/I$I.

yMeTh:

MNpOoBOAUTL MCXAHUYCCKUC PpaCUHCThl J3JICMCHTOB MAIIWH [JIA HU3MCIIBUCHUA U
CMCUICHUS MaTCpUaIoB.

BJAaACTh:

HaBbIKaMM aHAJIM3a MEXaHUYCCKUX IMPOUCCCOB XUMUUCCKUX IIPOU3BOJICTB,
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® TCXHOJOIrMYE€CKMMHU pacy€TaMu O60py,I[OBaHI/I5I;

® pacueTaMd THUIIOBBIX JCTAJICW MallluH, MOJB3YSACh CIPABOYHOW JUTEPATYpPOUd H
T'OCTamum.

3.  Kparkoe cogepxxaHue JUCHUILINHBI:

1. BBenenne

Ponps mpeamera «MexaHHUeCcKHE NPOLIECCHl W anmaparbl XMMUYECKONW TEXHOJIOTMU» B
GbopMUPOBaHUM WHXEHEpPA XUMHUKa-TeXHOJNOra. «MeXaHHYecKue TPOIeCChl H  amnmaparhbl
XMMUYECKOM TEXHOJIOTMM» —OCHOBAa JUJIl IPOEKTUPOBAHUS HOBBIX U COBEPILICHCTBOBAHUS
JIEUCTBYIOIIMX TEXHOJOTUYECKUX YCTAHOBOK XUMHUUECKUX MPEAITPUITHIA.

2. Moayans 1. U3mesibueHne TBEPAbIX BelleCTB

®u3nko-MexaHnyeckue cBoiictBa MartepuanoB. (CrocoObl u3MenbueHus. Teopuu
u3MenbueHus. [IpoOunku, pa3pyliamiire MaTepruan ckatueM (IeKOBbIe, KOHYCHBIE, BaJIKOBBIE).
HpoOunku  ygapHOro JeWCTBUS  (POTOpPHBIE W MOJIOTKOBBIE JIPOOWIIKH, IMaJbLIEBbIC
U3MENBYUTENH). MalHbl yIapHO-UCTUPAIONIETO JeHCTBUS (MENbHULBI C BPalIAIOUIMCS
OapabaHOM, BUOPAIMOHHBIE MEILHUIIGI). VI3MENbunTEeNM pa3aaBIMBAIOIICTO W HCTHPAIONIETO
neiictBust  (OeryHHBIE  MENBHUIBI,  KaTKOBO-TapelibyaThle  M3MENbUMTENH, OuCEepHbIC
u3menbunutenu). CrpyiiHple  MenbHULBI. OO05lacTh NPUMEHEHHS, NPUHIMN JICUCTBUS,
KJ1accuukarms.

3. Moayas 2. CMelueHnue.

[Tpoueccet cmemenus. Kraccudukamus cmecuteneid. CmelieHHe BBICOKOBS3KUX
MOJIMMEPOB (YEPBSUYHBIC MAIIUHBI, BAJIKOBbIE MaIIMHbI). CMECUTENN MEPUOANIECKOTO ICHUCTBUSI.
Kuneruka mporeccoB cMenienus. CMeleHHE ChIMy4YnX MaTepuanoB. bapabaHHbIe CMECHUTENH.
UepBsiyHO-TIOMACTHBIE ~ CMECUTENHU. JIGHTOYHBIE CMECUTENH. bBeryHKOBbIE  CMECHUTENH.
HupkynsiquoHHBIE CMECUTENHU c MICEBI00XKKEHUEM CBIITYYEro Marepuana
OBICTPOBpAIIAIOIIMMCS  POTOpOM. Ycpenauutenu. CMECUTENM HENPEepPhIBHOTO JICHCTBUSI.
['paBuTanmonHsie cMecuTenu. Bubpamnronusie cmecutenu. [IpasMOTOYHBIE CMECUTETH.

4. O0beM y4eOHOH JUCIUIJIMHBI

B 3aueTHBIX B akanem.

SAMHUIIAX yacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4e0OHOMY IIAHY 2,0 72
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexumn (JI) 0,445 16
[Tpaktnueckue 3anstus (I13) 0,445 16
CamocrositesbHas padora (CP): 1,11 40
Buja koHTpOJISi: 3a4eT / IK3aMeH 3ager

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Haueprarenbnas reomerpus» (b1.B.0/1.14)

1. Heau AMCHUIUIMHBI — TPUOOPETEHHUE CTYACHTAMH 3HAHUHN B 00J1aCTH HauepTaTeIbHON
FeOMETPUM U UWH)XXEHEpHOW TpaduKH, OCBOEHHE OCHOBHBIX MOJOXEHHH pa3paboTku
IPOEKIIMOHHBIX  YEPTeXEi, NPUMEHSIEMbIX B  MH)KEHEPHOW  INPAKTUKE,  Pa3BUTHE
MPOCTPAHCTBEHHBIX MPEICTABICHNUN, HEOOXOAUMBIX B KOHCTPYKTOPCKOH padoTe.

2. B pesyabTare n3y4eHusi AMCUMILIMHBI CTYJCHT J0JIKEH

3HamMb:

- OCHOBHBIE 3aKOHBI T€OMETPUYECKOro (OPMHUPOBAHUSA, MOCTPOCHUS M B3aHUMHOTO
nepeceueHusl MoJiesieil IOCKOCTH M MPOCTPAHCTBA, HEOOXOAUMBIE ISl BBIIOJHEHHUS M YTCHHS
yepTeKeW KOHCTPYKIUH, PEIIEHUE NTO3ULIMOHHBIX, METPUYECKUX 3a/1a4, BBIIIOJIHEHNUE Pa3BEPTOK
MTOBEPXHOCTEM;

- IpeuMyIIecTBa rpaduuecKkoro cnocoda npeacTaBieHus: HHpopMaIumy;
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- rpaduyeckue popMbl, rpaMMaTHKY;

ymemn.

- BOCIIPUHUMAThH ONTHMAaJIbHOE COOTHOLICHHE YacTel U LIEJIOT0 Ha OCHOBE rpadpuuecKux
MOJENEN, NPAKTUYECKH pEAM3YyEMbIX B BHJIE YEPTEHKEHW KOHKPETHBIX IPOCTPAHCTBEHHBIX
00BEKTOB; MCIONb30BATh YEPTENK, TEXHUUECKUI PUCYHOK ISl TpadUyecKOro IMpeacTaBICHUS
TEXHUYECKUX PELICHUN;

- ucnonb3oBaTh cTanaapTbl ECKJl, KOHCTPYKTOPCKYIO TOKYMEHTALHUIO (YEPTEXHYIO U
TEKCTOBYIO) B IPOM3BOJICTBEHHOH, TPOEKTHOM M UCCIIEI0BATENBCKON paboTax;

gnademsn:

- OCHOBHBIMHU TOHSITHSMH, CBSI3aHHBIMH C Tpa@UUeCKUM MPEACTaBICHUEM UH(POPMAITUU
rpaduyeckuMu croco0aMu peHIeHusT METPUYECKUX 3a/lad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
gepTekax, METOIaMHU MPOCIIMPOBAHUS U H300paKEHUS MPOCTPAHCTBEHHBIX (DOPM Ha MIOCKOCTH
MPOEKIUU.

Oo6nagate komnerennusamu OITK-2, [TK-16

3. KpaTkoe coaep:kaHue TUCHUTLIUHBI

[Ipeamer HaueprarenbHON reomerpu. Buubl npoenupoBanus. KOMIUIEKCHBIA 4depTex
TOYKM Ha 2 U 3 IUIOCKOCTH HpoeKiuil. CBsA3b CUCTEMbI IUIOCKOCTEH MPOEKUUN C CUCTEMOU
IIPSAMOYTOJIBHBIX KOOpAMHAT. KOMIIEKCHBIN yepTex NpsMou. IIpsMble U IIIOCKOCTH, YaCTHOTO
nosnioxeHus. OnpeneneHue HaTypalbHOW BETMYMHBI OTpe3Ka. B3anmonpruHa ie:xHOCTh TOUKHU U
npsiMoil. [ MaBHBIE TUHUM TUIOCKOCTU. B3amMmHoe pacnosioxkeHue AByX mpsiMbix. OmnpeneneHue
BUJIMMOCTH Ha KOMILUIEKCHOM uepTexe. BzauMHoe pacrnosiokeHue npsMon M IJIOCKOCTH, JABYX
m1ockocTel. [lepreHIuKynsapHOCTb NPSAMON U INIOCKOCTH, JBYX IPSIMBIX, IBYX INIOCKOCTEH.

CrnocoObsl  mpeoOpa3zoBaHusi KOMIUIEKCHOTO uepTeka. Crnoco® BpalleHUs BOKPYT
npoenupyronux mpsMeix. Croco® BpaiieHus: BOKpYT mpsiMoil ypoBHs. [lnockomaparnienbHoe
nepemenienre. Crnocod 3aMeHBl TIIOCKOCTeW mpoekiuil. OCHOBHBIE 3aJaud, pellaeMble
CI0coOOM 3aMeHBI MJIOCKOCTEN MPOESKIUH.

Kpusbie nunun u nosepxHoctu. OOpa3zoBaHue, 3alaHue U U300paKEHUE TOBEPXHOCTEH.
[ToBepxHOCTH BpalieHus: KOHYC, cdepa, HuIMHApP, Top. IlepeceueHne NOBEPXHOCTH C
IJIOCKOCThIO. IlepeceueHne mnoBepXHOCTHM C JMHUEH. llepeceuenune mnosepxHocTel. Merton
cekymux miaockocteil. [lepeceyenune moBepxHocteil. MeTon KoHIeHTpU4eckux chep. Meton
KOHIIeHTpruYeckux chep. Meron skciieHTpudecKkux cep. AKCOHOMETpUUECKHE TPOEKIINH.

4. O0beM y4eOHOH JUCHHILINHBI

Bunel yue6HOM paboThI B 3aver. B axazem.
eJIVH. Jacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IIaHy 4 144
AyIMTOPHBIE 3aHATHS: 1,33 48
Jlexun 0,44 16
[TpakTHueckue 3aHsATHS 0,67 24
JlaGopaTopHbie pabOThI 0,22 8
CamocrosiTesibHas padora: 2,67 96
PacueTHo-Tpaduueckre paboThI 0,94 34
[ToaroToBka K KOHTPOJIBHBIM padboTaM 0,56 20
Jlpyrue BUIBI CAMOCTOSITENIEHOW PaOOTHI 0,56 20
[TonroroBka k 3aueTy 0,22 8
Bua UTOroBOro KOHTpOJISA: 3a4eT - -

AHHOTauus padoyeil NPOrpaMmMbl JUCUUILIHHBI
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«MarepuaJjioBeJeHHe U 3amuTa oT Koppo3un» (b1.B.0/1.16)

1. Heau TMCHUNIMHBI:

-IPUOOpPETEHHE CTYACHTAMH 3HAHWW, HEOOXOIMMBIX Ui CAMOCTOSITEILHOTO PEIICHHUS
BOIIPOCOB, CBSA3aHHBIX C BBIOOPOM  MarepuajoB OOOpPYJOBAHUS M KOHCTPYKIUH XHUMHKO-
TEXHOJIOTUYECKUX TIPOIIECCOB C YYETOM YCIOBUH AIKCIUTyaTallMH, a TaKKe IKOHOMHUYECKUX WU
HKOJIOTHYECKUX (haKTOPOB;

- monydyeHue wuHpopMamuu O (U3NYECKOH CYIIHOCTH SIBIICHH, MPOUCXOISIINX B
Marepuaiax, HCIOJb3YeMbIX, B YAaCTHOCTH, B TEXHOJIOTHUSX MAaTepHaOB M HPUOOPOB
AJIEKTPOHHOW TEXHUKH W HAHODJICKTPOHHKH;

- YCTaHOBJICHHE 3aBHCUMOCTH MEXKJly COCTaBOM, CTPOCHHEM M CBOWCTBAMU MaTEPUAIOB,
UCTIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTHSX MATEPUAIOB U MPUOOPOB ICKTPOHHON TEXHUKH U
HAHORJICKTPOHHKH;

- U3yYCHHUE TEOPHH U TPAKTUKU Pa3JIMUHBIX CIIOCOOOB YIIPOYHEHUS MaTEPHAJIOB;

- U3y4YCHHE MaTEPUAIIOB AJIEKTPOHHOW TEXHUKH M HAHODJCKTPOHHUKH, OCHOBHBIX TPYII
METAJUIMYECKUX M HEMETANTNYECKUX MAaTEPUAJIOB, UX CBOMCTB M 00JIaCTel IPUMEHCHHSI.

2. B pe3yabTaTe u3y4YeHMs JAUCHUIUVIMHBI oOydawumiics 10 mporpamMmme
0akaJjiaBpUaTa J0JIKeH:

Obaaoams crnenyromumu npodeccuonanbabiMu (ITK) KoMmeTeHIusMU:

-CIIOCOOHOCTBIO TIPUHUMATh KOHKPETHBIC TEXHUYECKUE PEIICHHS TIpu pa3padoTkKe
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MOCeACTBUI nx npumenenus (I1K-4);

-CIIOCOOHOCTBIO MPOBOJUTH AHAJHM3 CHIPbS, MAaTEPHAOB M TOTOBOH IMPOJYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHanu3a (ITK-10);

-TOTOBHOCTBIO TIPOBOJUTH CTAHAAPTHBIE M CEPTH(PUKAIMOHHBIE HCITBITAHUS MaTePHAJIOB,
u3jeanil u TexHooruueckux mpoieccos (ITK-17);

-TOTOBHOCTBIO HCIOJIb30BATh 3HAHHE CBOWCTB XUMHUYECKUX DJIEMEHTOB, COCAMHEHUH U
MaTepUalioB Ha UX OCHOBE JIJIsI PelieHus 3a1a4 npodeccuonansuoi aesteaproct (ITK-18).

Buame:

- KJaccu(UKanuio, CTPYKTypy, COCTaB M CBOMCTBa MaTepHallOB, HCIOJIb3yEeMBIX, B
YaCTHOCTH, B TEXHOJOTHSX MATEPHAIOB W TPHOOPOB JJICKTPOHHOW TEXHUKH U
HAHOYJIEKTPOHUKH;

- MAPKUPOBKY MaTE€pPHaAJIOB, UCIIOIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTHUAX MATEPUAJTIOB U
nprOOPOB ANEKTPOHHON TEXHUKH U HAHORJIEKTPOHHUKH, IO POCCHICKUM CTaHIapTaM;

- OCHOBHBIE KOHCTPYKIIMOHHBIE W (YHKIMOHAIbHBIE MaTepuajbl, NMPUMEHSIEMBbIC B
XUMUYECKON TEXHOJIOTUHU U XUMHUYECKOM alapaTOCTPOCHUU;

Ymemn:

- panuMoHaJIbHO MOAO0paTh  KOHCTPYKITMOHHBINA Marepuan Il XHUMHKO-
TEXHOJIOTHYECKOT0 Tpoliecca (peakropa, ammapara, MalldHbI) C YU€TOM METOJOB 3aIlUTHI OT
BO3MOHOTO BO3JIEHCTBUS TEXHOJIOTUUECKON CpEIbI;

Bnaoemn:

- METOJIaMH OIPEJEICHHUS] CBOMCTB MAaTE€pUAJIOB, HCMOJb3YEMBIX, B YaCTHOCTH, B

TEXHOJIOTHSIX MaTEPHUAaIOB U MPUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHHKH;

- JaHHBIMH JUISl TIPUHSATHS KOHKPETHBIX TEXHMUYECKHX PEIICHWH Tpu pa3paboTke
TEXHOJIOTHYECKHX MPOIIECCOB C TOYKHU 3PEHHS TEXHUKO-3KOHOMUYECKON 23P(HEKTUBHOCTH.

3. Kpartkoe cogep:xanue TUCUMIIIMHbI
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MartepuanoBeneHue Kak HayKa: LeIM, 33Jadyd U 3HayeHue IucUUIUMHBL OOume
TpeOOBaHUs, NPEABABISIEMbIE K MaTepHallaM B 3aBUCUMOCTU OT YCJIOBUM MCIIOJIb30BaHMS WU
sKcruryaTauuu. Pa3Butne Hayku o Marepuanax. Poiap pycCKMX Y4YEHBIX B pPa3BUTHUU HAyKHU.
JlocTikeHust B 00JIaCTH CO3/1aHUSI HOBBIX MaTepHAJIOB, MX MPUMEHEHUs. 3HAYCHUE MaTepUaioB
B Pa3BUTUU XUMHUKO-TEXHOJIIOTUYECKUX MPOLIECCOB U 00ECTIEYeHUH UX 0€30I1aCHOCTH.

OcHOBHbBIE MOHATHSL O CTPOEHUHU, CTPYKTYpE€ M CBOWCTBaX MaTepuanoB. MeTojibl
W3Yy4YEHUs CTPYKTYPBI U CBOMCTB MaTEpUAIIOB.

Crpoenne marepuanoB. OCHOBHbBIE THIBI KPUCTAUIMYECKUX pemeTok. Kmaccuduxanms
KPUCTAJUIOB IO THUIAM CBS3U. AHU30TPOINHUS CBOMCTB KpHUCTAIOB. (CTpoeHuEe peanbHbIX
KpUCTaioB. [leQeKTsl peanbHbIX KPUCTAIUIOB M MX BIIHMSHHAE HA CBOMCTBA METAJJIOB U CIUIABOB.
CgoiictBa nucnokaumid. Kpucrammsanus wMetaumioB H  cmiaBoB.  CaMonpou3BOJIbHAs
Kpuctaym3anus.  HecamompousBoibHas — KpucTtaum3anus.  AMOpQHBIE  MaTepUab.
Hanomatepuanbl. AIOTponHUyYecKHe NpeBpalleHuss MeTamioB. CTpyKTypa HEMETANIMYECKHUX
MaTepuaioB. CTpoeHHE OJIUMEPOB, CTEKIA, KEPAMHUKHU.

Martepuanbl SJIEKTPOHHOM TEXHUKH M HaHODJIEKTPOHUKH. Marepuanbl ¢ 0COOBIMU
AIIEKTPUYECKUMU CBOMCTBAMHU.

CaoiicTBa MatepuanoB. [lokazatenu cBoiicTB. Knaccudukamus cBoiictB. MexaHudeckue,
¢duznyeckue, XUMHUYECKUE, DKCIUTyaTallUOHHBIE U TEXHOJIOIMYECKHE CBOMCTBA MaTEpUasOB.
[lokazaTenun MEXaHMYECKUX CBOMCTB, OIpEAENseMble IpU CTAaTUYECKUX HCIBITAaHUAX Ha
pacTspkeHre M u3ru0. MeToael  ompeneneHus TBepaocTh  MarepuanoB. Ilokazarenu
MEXaHUYECKUX CBOMCTB, ONPEACIAEMbIE IPU AUHAMUYECKUX U [IUKINYECKUX UCTIBITAHUSIX.

OU3NKO-XUMHUYECKHUE OCHOBBI MAaTEPUATIOBEICHUSI.

OcHOBBI TeopuM CIU1aBoB. [[uarpaMmbl COCTOSIHUSA CIUIABOB. TepMHHBI U ONpEIEICHUS.
JuarpaMMbl — «COCTaB-CBOMCTBO». Da30BBIN COCTaB CIIJIAaBOB. 3aBUCUMOCTh MEXK/y CBOMCTBAMU
CIUIaBOB U THUNIOM auarpammsl coctosiHus. [Ipasuno H.C. KypHakosa.

Meramnndeckue MaTepHaIbl.

XKenesoyrnepoaucteie crnaBel. CTPYKTYypbl CIUIABOB JK€JI€30-yriepon. Jluarpammsl
COCTOSTHUS Kelle30-1IeMeHTUT. KOMIOHEeHThI, (a3bl U CTPYKTYpHBIE COCTABIISIIOIINE CTaled U
OeJbIX YYT'YHOB.

KoHCTpyKIIMOHHBIE METAIIINYECKHE MaTepUalIbl. Y TIEPOAUCTHIE U JETHPOBAHHBIE CTAJIH.
Knaccugukanus cranei, onpeneneHue MOHATHS KauecTBa cTaiu (TpeOoOBaHHMsS K KadyecTBY).
BnusiHue yrieposna U MOCTOSHHBIX (T€XHOJIOTMYECKHX) MpHUMeced Ha KayecTBO CTalM, METOJbI
yAy4IIeHUs KadecTBa CTalu (MOBBILIEHHE €€ KOHCTPYKIMOHHONW NpOYHOCTH). BrusHue
JETUPYIOIUX AJIEMEHTOB Ha CBOMCTBA CTaiu. JlMarpaMMbl COCTOSIHMS IKEJIE€30-JIETUPYIOIIMMA
anemeHT.  KoHcTpykumoHHele — cranu.  MHcTpymeHtanbHble  cranu.  Knaccudukanus
YIJIEPOAMUCTBIX M JIETMPOBAHHBIX CTalell. MapkupoBKa CTajJled 10 XMUMHUYECKOMY COCTaBy.
KoncTpykimonssle crainu U criiaBbl. UHCTpyMeHTaNbHbIE CTalId U CIUIaBbl. YyryHbI U TBEp/bIe
cruiaBel. CBoiicTBa M Ha3HaueHue uyryHa. [Ipouecc rpadutuzammu. UyryHsl cepble, Oenble,
KOBKHE, BBICOKOIIPOYHBIE, X CBOICTBA, 00J1aCTh MPUMEHEHHS, MAPKUPOBKA.

Teopuss U HpaKkTUKa TEPMUYECKOH M XUMHMKO-TEPMHUUYECKOM OOpabOOTKH METAIJIOB H
crutaBoB. [Ipuposa, MexaHU3M U YCIIOBUSI MPOTEKAHUS CTPYKTYPHBIX NpPEBpAIleHUN B CTaJH.
Bunsl tepmudeckoit o6pabotku cramu: orxur | m Il poma, MONHBIA M HEMOJNHBIA OTXUT,
HOpMaJIM3alys, 3aKajika, OTIYCK. 3aKaJuBaeMOCThb W TMPOKaIMBaeMOCTh cTajeil. BrusHue
TEPMUYECKON 00pabOTKM Ha MeXaHW4YecKHe CBOWcTBa cTaiau. PU3NYECKHe OCHOBBI XHMHKO-
TepMuUYecKor 00paboTku. Buasl m cnocoOel 1emenTtanuu. Juddy3mnonHoe HacwimeHne
MOBEPXHOCTH HeMmeTauiamMu. AzotupoBanue cranu. Auddysunonnas merammszanusa. MoHHas
XUMHUKO-TepMudecKas oOpaboTka. [lepcreKTHBbI pa3BUTHS XHMUKO-TEPMUUYECKONW O0OpabOTKH.
Juddy3nonHoe ynaneHne npumecen.

[[BeTHBIE METAIIIBI M CILIABBI HA UX OCHOBE.

OO0mrast XxapakTepuCTUKa M KJaccu(UKalus MEeIHBIX CrjiaBoB. JlaTyHu, OpOH3bI, MEIHO-
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HUKEJIEBbIE CIUIaBbl. AHTU(PUKIIMOHHBIE MeTalIndeckue Marepuansl. OOmas XapakTepucTuka
QIIOMUHUEBBIX CIUIaBOB. JlehopMupyemple aqiOMHHHUEBBIE CIUIABbl, JUTHEBHIC AIIOMUHUECBBIC
cruiaBel.  ['panynupoBaHHble cruiaBel. OOmias — XapakTepUCTUKAa MarHMEBBIX — CILJIABOB.
Jedopmupyemble MaruueBbie CiuiaBbl. JINTbeBble MarHUEBBIE CIUIABBI. BiMsHUE JETHPYIOIIUX
3JIEMEHTOB CTPYKTYPY U Ha CBOMCTBA TUTAHOBBIX CIJIABOB. bBEpWIIIMIA M CIUIaBBI HA €T0 OCHOBE.
TyromnnaBkue MeTaJlIbl U CIUIaBbl HA UX OCHOBE.

OcHOBBI KOpPpO3UHM METAIUIOB. [ [pUHINIIBI U METO/IBI 3AIUTHI OT KOPPO3HH.

OcHOBHBIE TPUYUHBI KOppo3un MeTayuioB. [lokasarenn kopposuu. Kiaccuduxanms
KOPPO3UOHHBIX IPOLECCOB. XUMUYecKas Kopposus. ['azoBas kopposusa. Koppo3us B )KUIKOCTSIX
— HEJIEKTPOJINTaX. DJIEKTpOXUMHUYecKass Koppo3usi. KuHeTnka 31eKTpoXUMHUECKOH KOPpPO3UH.
Koppo3ust MeTalioB B yCIOBUSAX TEXHOJOTMYECKUX CPEl XMMUUECKUX IIPOU3BOJICTB.

[TpyHIMIIBI ¥ METOJBI 3alMTHI OT KOpPpo3uH. KOppO3MOHHOCTONKHE METalNIM4YEeCKHUe
MaTtepuaisl. MeToapl 3allMThl MAllMH U anlaparoB XMMHYECKHX IIPOU3BOJICTB OT KOPPO3HH.
WNHrubuTopsl KOPpO3uH. DINEKTPOXUMHUYECKAs 3aIIUTA. 3aIIUTHBIC TOKPBITHUSI.

Hememannuueckue mamepuanbi.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJIAPHBIX coequHeHuil. CTpoeHue u CBOICTBa
noauMepoB. TepMOpeakTHBHbIE M TEpPMOIUIACTUYHBIE HOAUMeEpbl. CTpoeHHME U CBOMCTBA
mwiactMacc.  OCHOBHBbIE  PA3HOBUIHOCTM  INPOMBIIIJICHHBIX — IIOJIMMEPOB M IUIacTMAacC.
ApMHUpPOBaHHBIE [TOJINMEPHBIE MaTepualbl. ['a30HanoIHEHHBIE TIACTMACCHI.

Oco0eHHOCTH CTPOCHUS , CBOMCTBA PE3MHOBBIX MaTepuaioB. Pe3nHbl o01iero
Ha3HAYEHUs], CHIeIMaIbHbIE PE3UHBI U O0JIACTH UX MIPUMEHEHHUS.

Jlakokpacounsle marepuainsl (JIKM). OcnoBubie Busbl JIKM. Kpacku, naku, TpyHTOBKa,
LINATIEBKA.

Kepamuueckue mamepuanpl. KOHCTpYKIIMOHHAS,, HTHCTPYMEHTAIbHAsI W TEXHHUYECKas
kepamuka. Heopranmueckoe crekno. Knaccupukanus cTekona MO Ha3HAueHUIO U 00JacTu
npumenenus. Curamisl. ['paput. AcOect. CoiicTBa 1 0071aCTU MPUMEHEHHUS.

Cma3ouHble Macia, INIACTUYECKUE CMa3KH, TBEPJbIE CMa304Hble MaTepuainbl. CMa304HO-
OXJIXKJAIOLINE KUIKOCTH.

/lpesecuvie mamepuanoi.

Komnosummonnsie wmarepuansl (KM). OOmas xapakTepucTHKa KOMIO3HIIMOHHBIX
marepuanoB. [lucnepcHo-ympouennsie KM, cmoucteie KM,  Bonoknucteie  KM.
Komno3sumnmonHnele Marepuajibl Ha MeETaJUIMYECKOM M Hemerauinyeckol ocHoBe. CAII
(crieueHHBIE ATIOMMHUEBBIE MOPOIIKH). KepamMuueckne KoMno3uMOHHbIE MaTtepuanbl. [Tonarus
0 HaHOTEXHOJIOTUSX, HAHOMaTepuaax.

OKOHOMHUYECKH 000CHOBAHHBIN BHIOOP MaTepHasoB il KOHKPETHBIX LeJIeH.

Bb160p KOHCTPYKIIMOHHBIX MaTEpUAIOB JIUIsi KOHKPETHOTO TEXHOJOTHUYECKOTO Mpoliecca.
Kputepun u anroputMm BbIOOpa KOHCTPYKIIMOHHBIX MaTepHalioB. OKOJOIMUYECKHE aCHEeKThI
MaTepUaIOBEIEHUS U 3aIUTHI METAINIOB OT KOPPO3UH.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHEBIX B akanem.
Bunbt yue6HO paboThI eAMHUIIAX gacax

OO0masi TPyA0eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MuIany | 3 108
AyIUTOpPHBbIE 3aHATHS: 1,3 48

Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,4 16
CamocrosTesannast padora (CP): 1,7 60
Pedepar 0,6 20
CaMOCTOSITEIbHOE U3YUYEHNE Pa3/1€]I0B JUCIUIINHEI 11 40

Bua KoHTpOJIA: 3a4eT / IK3aMeH - 3ayer
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AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«MoaenupoBaHue XUMHKO-TEXHOJOTHYECKUX MPOLECCOB)
(b1.B.O1.17)

1. Heab AMCUUIIMHBI

Lenp AMCHMIIMHBI — MOJyYEHUE CTyJEHTaMH 3HaHUNH B 00JIACTH KOMIBIOTEPHOIO
MOJICJIMPOBAHUS XUMHUKO-TEXHOJOTUYECKUX MPOLECCOB C MPUMEHEHUEM COBPEMEHHBIX CHUCTEM
KOMITbIOTEPHOM MareMaTuku, B yacTHOCTH MATLAB um VBA, a Takxke npuoOpereHne UMU
MPAKTUYECKUX HABBIKOB Pa3pabOTKH JaHHBIX KOMIBIOTEPHBIX MOJEIECH C OJHOBPEMEHHBIM
pelleHreM 3a7ad CTPYKTYpHO U apaMeTpuiecKon uaeHTuGuKamm.

2. B pe3yabTrare wu3yuYeHHs JUCHUIUIMHBI O0Oy4aloummiicssi Mo MporpamMme
MATUCTPATYPBhI J0JIKEH:

Obaaoams cnenyrommmu  obmienpodeccuonanbibiMu (OIIK) u nmpodeccrnoHanbHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

— BJIQJICHUEM OCHOBHBIMH METOJAMH, CIIOCOOAMHU M CPEJICTBAMM TOJYYCHHS, XPAHCHMUS,

nepepaboTku uHGOPMALMM, HaBBIKAMH pabOThl C KOMIIBIOTEPOM KaK CpeICTBOM

ynpasienus uapopmarun (OI1K-5);

—TOTOBHOCTBIO MPHUMEHATH AHAIUTUYECKHE M  UYHCJICHHBIE METOAbl  PELICHUS

MOCTABJICHHBIX 3a/1ad, HCIIOJIb30BaTh COBPEMEHHBIC HWH(POPMAIIMOHHBIC TEXHOJIOTHH,

MPOBOAUTH 00pabOTKy HMH(OpPMAIMKM C KCIOIb30BAHHEM MPUKIAAHBIX MPOTPAMMHBIX

cpenctB  cepsl  mpodeccHOHANBHON — JEATENIEHOCTH,  WCIOJh30BaTh  CETEBBIC

KOMIIBIOTEPHBIE TEXHOJOTMM M 0a3bl JaHHBIX B CBOEHM MpodeccHOHanNbHOW 00IacTH,

MakeTbl NPHUKIAAHBIX MPOrpaMM JUIsl  pacyeTa TEXHOJOTHYECKUX IMapaMeTpoB

obopymnosanus (I1K-2);

— CITOCOOHOCTBIO HAJIAKUBATh, HACTPAUBATh U OCYIIECTBIISTH TPOBEPKY 000PYAOBaHUS U

nporpammusix cpeacts (ITK-6);
3HATH:

— METOJBl TOCTPOCHHSI SMIIUPHUECKUX (BEPOSTHOCTHO-CTATUCTHUECKUX) H  (PU3UKO-
XUMHUYECKUX (TEOPETUUYECKUX ) MOJIEICH XUMHUKO-TEXHOJIOTUYECKUX TTPOIIECCOB;

— METOJbl HICHTU(PUKALNUKA MaTEeMaTHYECKHX OMHCAHMMA TEXHOJOTHYECKHX IPOIIECCOB Ha
OCHOBE IKCTICPUMCHTATBHBIX JIAHHBIX;

— METOAbl  ONTHUMM3AIMH  XUMHUKO-TEXHOJIOTHYECKHMX  MPOLECCOB C  MPUMEHEHHEM
AMIUPHUECKUX H/HITH (PU3HKO-XUMHUSCKAX MOJICIICH;

yMeThb:

— IPUMEHSATH W3BECTHHIC METOJbI BBIYHCIUTEIILHON MAaTeMaTUKA ¥ MaTeMaTHYeCKOU
CTaTUCTUKH JJIsl pEIICHUs KOHKPETHBIX 3aJa4 pacyeTa, MOJIeIUPOBaHNUs, UACHTU(DUKAIINY U
ONTUMU3AIMKA TIPU UCCIEJOBAHUM, TMPOCKTHPOBAHUU U YIPABICHUH MPOIECCaMU
XUMHYECKOH TEXHOJIOTHH;

— UCTONB30BaTh B CBOEH MPAKTUYECKOW [EATENbHOCTH IS JOCTHKCHHS JTHX IeNel
W3BECTHBIC ITAKETHI IPUKIIAIHBIX IPOTPAMM;

BJIa/I€Th:

- METOJAaMH MaTeMaTUYECKONW CTaTUCTHUKHA JUIsi OOpabOTKH pe3yiabTaTOB AaKTUBHBIX U
MACCUBHBIX JKCIEPUMEHTOB, a TakKe€ METOJaMU BBIUYUCIUTEIHHOW MATEMATHKHU IS
pa3pabOTKM W  peaju3alri HAa  KOMIIbIOTEpaxX  aJIrOPUTMOB  MOJIEIHPOBAHMS,
UICHTH(PUKAIIUN U ONTHMH3AIUN XUMHUKO-TEXHOJIOTHYECKUX MTPOIIECCOB.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

3.1. OcHOBHble TIPUHUMIIBI KOMIIBIOTEPHOI0  MOJEJHUPOBAHUS  XHMMKO-
TexHoJiorudyeckux npoueccon (XTII).

MaremaTrueckue IMIUPUYECKHE M MaTeMaTH4ecKhe (PU3MKO-XUMUYECKUE MOICITU U
KOMITBIOTEPHOE MOJIeNIMpOBaHue. JleTepMHUHUPOBAHHbIE U BEPOSTHOCTHBIE MaTeMaTUYECKUe
mMoenu. [IpruMeHneHne MEeToI0IOTUH CUCTEMHOTO aHalu3a JIJIsl PEIICHUs 3a/1a4 MOJICITUPOBAHUSI.
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[IpuMeHeHHEe DNpPHUHLMINA «YEPHOrO SIIMKa» MPU  MATEMaTUYECKOM  MOZCIUPOBAHUU.
ABTOMAaTHU3UPOBAaHHBIE CHUCTEMbl NPUKIAAHON uHPopMaTtuku. HMepapxuyeckas CTPyKTypa
XUMHUYECKHX IIPOU3BOJCTB M HX MaTeMaTH4YeCKUX Mojenel. I[IpumeHeHne KOMIBbIOTEPHBIX
MoOJIeJIe XMMHUYECKUX MPOLECCOB [UIsl aHalu3a, ONTHUMM3alMM M CHHTE3a XHUMHKO-
TEXHOJOTMYECKUX  cuUcTeM. (OCHOBHBIE IPUEMBI ~ MAaTEMaTUYECKOIO  MOJEIUPOBAHUS:
OIMIUPHUYUECKUI, CTPYKTYPHBIN ((HPU3NKO-XUMHUUECKU) U KOMOMHHPOBAHHBINA (TEOPETHUECKUIN).
ITocTpoeHne cTaTUYECKUX W JUHAMHYECKUX Moneneil. Pemenue npsmbix 3agad. [IpoekTHbi 1
NOBEPOYHBIH (OLIEHOYHBIN) pacyeT mpoueccoB. Pemenne oOpatHeix 3anau. [lapamerpuyeckas u
CTPYKTypHasi HICHTU(UKALUS MaTeMaTHUYECKUX MOAeNIeH. VYCTaHOBJIEHUE a/IeKBAaTHOCTU
MaTemMatuueckux  Mogjeneid. Crparerus IpPOBEAEHUS  PACUETHBIX  MCCIENOBAaHUN U
KOMIIBIOTEPHOI'0 MOJIETIMPOBaHUS PEaIbHBIX IIPOLIECCOB.
3.2.IlocTpoeHne SMNIMPUIECKUX MOJIeJIei:

@opMmynupoBKa 3ajayd AaNMpOKCUMAalMM [JaHHBIX I OIMCAHUS SKCIEPUMEHTAJIBHBIX
3aBUCHMOCTEH M IOJY4YEHUS OSMIMPUYECKUX MOJEIEeH IpoueccoB. Buipl Kpurepues
annpoxkcuMauuu. Kpurepuit MeToga  HaMMEHBIIUX KBazpaTtoB. Pemenue 3amaumn
alIIPOKCUMALIMKA Ul HEJIMHEWHBIX M JIMHEWHBIX [0 IapamerpaMm Mojenei. Marpuynas
(dopMynMpoBKa 3aauM alMpoOKCUMAlUU. AHATUTUYECKUH U alrOPUTMUYECKUNA MOIXOABI IS
pelieHns 3ajJauM annpoKCUMAalW{ JJIs JIMHEHHBIX M JIMHEAPU30BAaHHBIX MOJENIEH METO0/I0M
HAaUMEHBIINX KBAJPaTOB;

- 3aKOH HOpPMAJIbHOI'O paclpelesieHns Il BEKTOPHBIX CIy4yalHBIX  BEJIUYMHBI U
ONPECIICHUE MX YHUCIIOBBIX XAapaKTEPUCTHK. MaremMaTH4ecKoe OXKHMIAaHUE M JUCIEPCHs ULl
BEKTOPHBIX CIIy4alHbIX BEIWYMH. JIUCIEPCUOHHBIM WM KOPPEIALMOHHBIN aHanu3. IlonsaTus
JUCIIEPCUM  BOCHPOM3BOAMMOCTH M aJEKBAaTHOCTH, A TAaKXE OCTATOYHOM JMCIIEPCHUM.
Omnpenenenne BbIOOPOUHBIX KOIPPHUIMEHTOB KOPPEIsSUUU U KO3(PPHUIMEeHTa MHOXKECTBEHHOU
koppensuu. CTaTUCTUYECKUH TMOAXOA K ONpPEAETeHHI0 OIIMOOK W TOrpEeHIHOCTed B
HKCIEPUMEHTAIbHBIX TOUKaX U3MEPEHUI],

- PETPECCUOHHBIN U KOPPEJALIMOHHBIN aHAIU3 U1 IOCTPOCHUS SMIIMPUUECKUX MOJEIEH Ha
OCHOBE JaHHBIX IIAaCCUBHOTO »JKcnepuMeHTa. I[loHsATus GQyHKIUM OTKIUMKa U (aKTOpPOB.
OcCHOBHBIE JIONYLIEHUS PETPECCMOHHOIO M KOPPEJSILMOHHOrO aHanu3a. Kpurepun nposepku
OJIHOPOAHOCTH Jucnepcuii. BplOOop BHIa ypaBHEHMH perpeccuu, a TakKe OIpeaelieHne
KO3(QUIMEHTOB perpeccud M HUX 3HAYUMOCTH C HCIOJIb30BaHMEM Kputepus CThbIOAEHTA.
[Ipoienypa  WCKIIOUEHUS]  HE3HAYUMBIX KO3 uimMeHToB  perpeccun.  OmnpeneneHue
aJICKBaTHOCTH PETPECCHOHHBIX MOJIENEN ¢ TIOMOIIbIO KpuTepus duiepa;

- OCHOBHBIE TOJIOXEHHUS TEOPUU IUTaHUpOBaHMs dKcriepuMeHTOoB (I): mosHbI QakTOpHBIN
skcniepumenT (IIPD) u obpaborka ero pesynbraTtoB. ONTHUMaNbHBIE CBOMCTBA MAaTpHIIbI
IUIAaHUPOBaHMUST M CBOMCTBO OpTOroHanbHOCTU. OmpezneneHue Kod(p(UIMEHTOB MOAENeH, HxX
3HAYUMOCTH U TPOBEpKa aJeKBATHOCTH ypaBHEHHs perpeccuu. CBOWCTBO poTaTabenbHOCTU
MOJTHOTO (PaKTOPHOTO IKCIIEPUMEHTA;

- OCHOBHBIE TOJIOKEHUS TEOpUHU IIaHupoBaHUs sKcriepuMeHToB (II): opToronanbHbII
HEeHTpalbHbIH kKoMno3uunoHHbIi miaH (OLIKIT) skciepuMeHnToB 1 00paboTKa €ro pe3ysbTaToB.
ObecnieueHne OpTOrOHAILHOCTH MaTPHULIbl IUTAHUPOBAHMS U ONPEIeJICHHE BEIHUHUHBI 3BE3JHOTO
wieda. Ornpenenenue KOd(PQPHUIMEHTOB MOJETH, UX 3HAYUMOCTH U OIEHKAa aJIeKBaTHOCTH
ypaBHEHHUs perpeccuu. PacueTHoe BrIYMCIIEHHE KOOPAUHAT TOUKH ONTUMYMa (3KCTpeMyMma);

- ONTHUMM3ALMs DKCIEPUMEHTAIbHBIX HCCIEI0BAaHUN C INpUMEHEHHMEM Merona bokca-
Bunscona. OcHOBHbIE MOAXOABI K ONTHMHU3ALMU OSKCIEPUMEHTAJIbHBIX HCCIEI0BaHUM.
OKCHEpUMEHTAILHO-CTATUCTUYECKUIT MeTo[. CTparerus ABMKEHHMS K ONTHUMYMY II€JIEBOM
byakuun (QyHKIMM  OTKJIMKA) TPaJAHMCHTHBIM MeETOAO0M. KpuTepum ITOCTHIKEHHS <«IIOYTH
CTAllMOHAPHON 00JIaCTU» U METO/bl YTOYHEHUS MOJI0KEHHUSI ONTHMAJIbHON TOUKU B (PaKTOPHOM
IIPOCTPAHCTBE.

3.3. IlocTpoenne GU3NKO-XUMHYECCKUX MOJIECJICH:
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- JTalmbl MaTeMAaTHYECKOTO MoOJAeIupoBaHuss. PDOpMyIMpOBKAa THUIIOTE3, IIOCTPOEHUE
MaTeMaTHYECKOTO OMHMCAaHUs, pa3padoTKa MOJICIUPYIOIIETO AITOPUTMA, IIPOBEPKA aJIeKBATHOCTH
MOJENIN U WIACHTU(UKALUS UX [apaMeTpoOB, PACUETHbIE MCCIEIOBAHUS (BBIYUCIUTEIBbHBINA
IKCIIEPUMEHT);

- COCTaBJICHUE CUCTEM YpaBHEHHMH MaTeMaTU4YeCKOI'O ONMCAHUS IPOLIECCOB U pa3paboTKa
(BbIOOpP)  aNTOPUTMOB UX pCELICHMs. DIOYHBIM NPUHLUI IIOCTPOCHUS CTPYKTYPHBIX
MareMaTHueckux mojeneil. O0o0LeHHOe onucaHue JABMKEHMs MOTOKOB (a3 B ammaparax ¢
IIOMOIIBI0  TMAPOAMHAMMYECKHMX  MOJENEH,  YYHUTHIBAIOIUMX  COCPENOTOYEHHBIE U
pacripe/ie/ieHHble WCTOYHHMKHM BEIIECTBA W SHEpruM (TerioTsl). JlokalbHble MHTEHCHMBHOCTU
UCTOYHHMKOB BEIIECTBA M TEIJIOTHI B IIOTOKaX, COOTBETCTBYIOUIME Pa3IUYHBIM (HU3IUKO-
XUMHUUYECKHUX IpoueccaM. OCHOBHBIE THIIBI YPaBHEHUH MaTEMAaTHYECKOTO OIMCAHMS XHUMHKO-
TEXHOJIOTMYECKUX MPOIIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE audepeHnnanbupie u
IuddepeHIanbHble YpaBHEHHUS B YACTHBIX POU3BOHBIX;

- MaTeMaTU4eCKOE MOJCIMPOBAHHE CTALlMOHAPHBIX M JAMHAMUYECKUX PEKHUMOB
THJIPABINYECKUX MPOLIECCOB B TPYOOIIPOBOIHBIX CUCTEMAX, IJI00abHbIE U IE€KOMIIO3ULIMOHHBIE
METO/ABl PEUICHUS CHCTEM HEJIMHEWHBIX YPAaBHEHUM, a TAK)KE SBHBIC W HESIBHBIE METOJbI
YHUCJICHHOT0 PELIeHUs CUCTEeM OOBIKHOBEHHBIX H(QepeHnnanbHbXx ypaBHeHU. CocTaBiieHUe
YpaBHEHUH MaTeMaTH4ecKoro omucaHus mnpouecca. I[loctpoenune umH(GOPMALMOHHBIX MaTpPHULL
MaTeMaTHYeCKUX Mojene Juisi BbIOOpa OOLIEro ajaroputMa pemieHus — MOJCIUPYIOIIEro
anropuT™a.  Peanm3zammst — adrOpUTMOB — PEUICHHS ~ HEIMHEHHBIX W OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHeHU. Onucanue crauumoHapHbIX pexxuMoB XTIl ¢ mpumeHeHueM
CUCTEM JIMHEWHBIX W HEIMHEWHBIX ypaBHEHUM. MTepauuoHHBIE QJITOPUTMBI PELICHHUS.
[TpumeHenne MeTOAOB MHpOCThIX uTepauuii U Helorona-Padcona s momydeHus pelieHHs.
[IpobGnema cxoaumMocCTH Tpoliecca perieHus. J[eKOMMO3UIIMOHHBIM METOJ PEIIeHUs CIIONKHBIX
CHUCTEM KOHEUHBIX ypaBHeHMH. [locTpoeHune HH-pOpMAIIMOHHON MaTpuIbl JUId BBIOOpa
ONTUMAJIFHOTO aJropuTMa pemeHus 3afgaudd. [lonsTtue xectkoctu cucteMm auddepeHIanIbHbIX
YPaBHEHUH U KPUTEPUHU >KECTKOCTH. SIBHbIE (OBICTpbIE) W HEABHbIE (MEIJICHHBIE) METOJIbI
pemienus. Metozsl nepBoro (Meron Diiiepa), BToporo ( MoauduIupoBaHHbIE METOBI Diliiepa)
u yerBepToro nopsnaka ( Meroq Pynre-Kyrra). OnieHka TOYHOCTH METOJIOB — OIIMOOK yCeUeHHUs..
[lepexonnple OMIMOKM ¥  OMIMOKKA  OKpPYIJ€HHS IPH  YHUCIEHHOM  HWHTETPUPOBAHUU
muddepeHManbHbIX  ypaBHeHUH. CrocoObl o0ecrneyeHHus CXOAMMOCTH pELICHUs 3a7ayM.
[IpuMeHeHHEe HEABHBIX METOJOB /Il PEHICHHUS JKECTKUX CUCTeM Au(depeHInaTIbHbIX
ypaBHeHuH. Onpenenenns mara MHTErpUpoBaHysl UTEpallMOHHBIM MeTooM. MeTonoB Kpanka-
Hukonbscona (Merox Tpanenuii);

- MaTeMaTU4ECKOE MOJEIUPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLECCOB TEILIONEPEAAUN B
IUTACTUHYATBIX U 3MEEBHUKOBBIX TEIUNIOOOMEHHUKaX. MaTeMaTuyeckoe OMHUCaHHE MPOILIECCOB C
NPUMEHEHHEM MOJeliell HJIealbHOTO CMELIEHUS W BbITeCHeHHs. Bpibop u rpaduueckoe
[IPEACTABIICHUE AITOPUTMOB pelleHus. [IpuMeHeHre CTaHIapTHBIX METOJOB BBIYUCIMTEIBHON
MaTEeMaTHKH JJI pEeUIeHUs 3a/1a4;

- MaTeMaTU4YeCKOe MOJIEIUPOBAHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB TEILIONEPENaUYH B
INPSIMOTOYHBIX M MPOTHUBOTOYHBIX TPYOUaThIX TEIIOOOMEHHUKOB, peuleHue 3anaun Komwu u
KpaeBoH 3a/1a4M NPU WHTETPUPOBAHUHU CHUCTEM OOBIKHOBEHHBIX U (EepeHIINAIbHBIX YPABHEHUI.
MareMaTnyeckoe OmMMCaHUE IPOLIECCOB C NPHUMEHEHHEM MOJEIEH HICANbHOTO BBITECHEHUS.
Pemenne 3amaun Komm u kpaeBoil 3anaun. IlpencraBneHne anaropuTMOB BBIUMCIEHUH B BHUJIE
MH(OPMALlMOHHON MAaTpHIlbl CHCTEMbl YpaBHEHHN MaTeMaTHYECKOTO OMHUCAHHsS U OJOK-cXeM
pacuetoB. Maremarndyeckoe onucanue XTIl ¢ npuMeHeHHEM CHCTEM OOBIKHOBEHHBIX
T depeHManbHbIX ypaBHeHU. OnucaHne 0OBEKTOB C pacHpeieIeHHBIMH B IIPOCTPAHCTBE
napamerpamu. OopMylIMpoBKa HAa4aIbHBIX U KPAeBbIX YCIOBUM 3ahad pemieHus. UYucieHHbIN
anroput™ l-ro nmopsaaka mia pemeHus 3anaun Komm. Meron «IpucTpenkm» s peuieHUs
KpaeBOM 3a/1auu;
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- MAaTeMaTHU4eCKOE€ MOJECIMPOBAHUE CTALMOHAPHBIX DPEKHUMOB IPOLECCOB B PEAKTOPAX C
Memankoi. OnucaHue MUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKAHUSI IPOU3BOJIBHBIX
CIOXKHBIX XMMHMYECKUX peakluil B KUAKOW (a3e ii MHOTOKOMIOHEHTHBIX CHCTEM.
OnpeneneHue KIIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XHMHUYECKUX PEAKIUH ¢ NpUMEHEHHUEM
METOJIOB JIMHEWHOM anreOpbl - PaHrOB MAaTPHUI] CTEXUOMETPUUYECKUX KOA(D(UIIMEHTOB PEeaKIUH.
MareMaTHueCcKoe OINMUCAHME PEAKTOPHOIO IMpolecca C PyOalIKoW sl MPOU3BOIBHON CXEMBI
MPOTEKaHUs XUMHUYECKON peakuuu. BpiOop anroputMoB pemieHUs 3a7ayd ¢ MPUMEHEHHEM
UHPOPMALIMOHHOM  MAaTpHUIbl  CHCTEMBbl  YpaBHEHHH  MaTeMaTW4ecKOro  OMHCaHUS |
MPEJICTaBJICHUS aJITOPUTMA PELICHHS C MOMOIIBIO OJIOK-CXEMbI pacdeTa Mpolecca;

- MaTe€MaTU4YeCKOe MOJEIUPOBAHUE HECTALIMOHAPHBIX PEKUMOB IPOLECCOB B PEAKTOPAX C
Memankoi. Maremaruueckass IIOCTaHOBKAa 3aJauyd Ul  peakUMu C  MPOU3BOJIBHOM
crexuoMerpuueckon cxemoil. dopmynupoBka 3amaun Komm — 3agauM ¢ HadajdbHBIMHU
ycrnoBusiMU. Pa3sHOCTHOE TpelCTaBiICHHE CHCTEMbl OOBIKHOBEHHBIX JH(depeHnanbHbIX
ypaBHeHuid. IlocTtpoenne wuHGOPMAIIMOHHOW MATpPULBI JUIsi BbIOOpa alropuTMa pelieHHs.
['padmyeckoe mpecTaBieHUE arOpUTMa PELICHHUS B BUIE OJIOK-CXEMbl pacyeTa;

- MaTeMaTUYeCKOe MOJEIMPOBAHUE CTALMOHAPHBIX PEXUMOB B TPYOUaThIX pEaKTOpax ¢
MPSIMOTOYHBIM U IIPOTUBOTOYHBIM JBUKEHHUEM TEILUIOHOCHUTENIeH. MaTreMaTnyeckasl MOCTaHOBKa
3a/1a4M JUIS PEaKlMM C KOHKPETHOM CTEXMOMETPUYECKON cxeMo. PopMynupoBka 3anaun Komm
— 3aJa4d C HAYaJIbHBIMU YCJIOBHUSIMU M KPaeBOM 3aJauu — 3a/ladyd C KPaeBbIMU YCIIOBUSMM.
PasHocTHOEe mpencTaBieHHE CUCTEM OOBIKHOBEHHBIX UG (GEpEeHIUATBHBIX  YpPaBHEHHIA.
[Toctpoenne WHGOPMALMOHHBIX MAaTPHIl JUIsI BBIOOpa anropuTMoB pemieHus. ['paduueckoe
NPEeJCTaBICHUE AITOPUTMOB PEIICHHS B BUE OJIOK-CXEMBI pacueTa,

- MaTeMaTU4YeCKOe MOJEIMPOBAaHHE HECTALIMOHAPHBIX PEKUMOB IPOIECCOB B TPYOUATHIX
peakTopax M YUCJIEHHbIE AITOPUTMBI AUCKPETU3ALNN Ui pellieHus: cucteM auddepeHnnanbHbIX
YPaBHEHUI C YaCTHBIMH NPOU3BOAHBIMU. MareMaTHdecKasl IOCTaHOBKA 3a7ja4yM Ul PEaKIMH C
KOHKPETHON CTEXHOMETPHUYECKOW cXeMoH. POpMyNIHpOBKa HAYAJIbHBIX M TPAaHUYHBIX YCIOBHM.
HuddepeHumanbaple  ypaBHEHHsS B YaCTHBIX  HPOM3BOJHBIX -  AIUIMITHYECKOTO,
napaboJMYeckoro ¥  TUNEpPOONIMYECKOTO  THUMOB. AJNTOPUTMBI  pPELICHUS  ypaBHEHUN
napabonuyeckoro Tuma. Marematudeckas ~ MOJAETb ~ XMMHUYECKOro  IpPEBpallleHUus B
M30TEPMUYECKUX YCIOBHSX JUIsl HECTAIIMOHAPHOTO Mpoliecca B TpyOUaThIX anmaparax ¢ y4eToM
IPO/IOJIBHOTO TEPEeMEIIMBAaHUs U C IMpPUMEHEHHEM OJHOoNapaMeTpudeckoil auddy3noHHON
MOJIEH JIJIsl ONUCAaHUs THIPOJUHAMUYECKONH OOCTAaHOBKHM B PEAKIIMOHHOM IOTOKE. AJITOPUTMBI
peleHdss B BHJE CHUCTEM  HEJIMHEMHBIX  ypaBHEHMH, a Takke OOBIKHOBEHHBIX
TG depeHIMaTbHBIX YpaBHEHH IEPBOTO U BTOPOTO MOPSAKOB;

- MAaTeMaTU4eCKOE€ MOJECIMPOBAHUE CTALMOHAPHBIX PEKHUMOB IPOLIECCOB HENPEPBIBHOU
MHOTOKOMIIOHEHTHOM peKTUHUKaMu U abcopOuuu. MaTeMaTHuecKoe OMHCAaHHEe Mpolecca
MHOTOKOMIIOHEHTHOW peKTU(UKAUM B TapeibuaTol KonoHHe. MonenupoBanue (a3oBoro
PaBHOBECHs U IIPOLIECCAa MACCONEPEIayl Ha TapeilkaX B MHOTOKOMIIOHEHTHBIX CUCTEMax. YUer
TEIUIOBBIX OaJlaHCOB Ha Tapeikax MpU MOJEIMPOBAHUHU Ipoliecca B PEKTU(DUKAIIMOHHOU
KOJIOHHE. JIeKOMITO3UIIMOHHBIN aJroOpuTM pacyera mpolecca peKTU(PHUKAUK B KOJIOHHOM
ammapaTte. MareMmaTHdeckoe OIKMCaHWe TMpollecca MHOTOKOMIIOHEHTHOW —abcopOruu B
HAcaJOYHOM KOJIOHHE. MojenupoBaHue Iporecca MHOIOKOMIIOHEHTHOM Maccollepefadyd B
CEeKIMAX HACaJOYHOM KOJOHHBL. AJITOPUTM PEIICHHs KpPAaeBOM 3aJadydl ISl MOJAEINPOBAHUSA
npoiiecca abcopOLUHU B HACAI0UHON KOJIOHHE.

3.4. OcHOBBI ONITUMHU3ALUN XHMHUKO-TEXHOJIOTHYECKHUX MPOLIECCOB:

- peuieHMe 3adad  ONTHUMM3alUUMM C TEPMOAMHAMHUYECKMMH, TEXHOJIIOTMUYECKUMH,
3KOHOMHYECKHMH, TEXHUKO-3KOHOMHUYECKUMH U 3KOJIOTHYECKUMHU KPUTEPUSAMU ONTUMATBHOCTH.
Ontumaneneie pecypcocOeperaromme XTII. Bwibop kpuTepreB ONTUMATbHOCTH (ILIEIEBBIX
byakumif). DopMyTUpOBKa MHOTOKPUTEPHAIBHOW 3amaun ontuMmu3anud. OCOOEHHOCTH
pelieHuss  ONTUMU3AUMOHHBIX  3agad XTIl mpum  HanvMuuu  HECKOJIBKUX ~ KPUTEPHUEB
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ONTUMAJILHOCTH, OBPAKHOM XapakTepe LeleBod (yHKIMM U HAJMYUU OrpaHudeHuil 1-ro u 2-ro
pona;

- QIrOpUTMBl OJHOMEPHOW M MHOTIOMEpPHOW ONTUMHU3ALMK. MeToJIbl CKaHHWPOBAHUS,
JOKaJHM3alMi IKCTPEMyMa, 30JI0TOro cedeHus M yucen PuboHauum B cilydae OZHOMEpPHOU
onTuMu3alyu. MeTosbl MHOTOMEPHOM ONTHMHU3ALMU HYJIEBOTO, IEPBOTO M BTOPOTO MOPSAIKOB.
CuMiekcHble, cilydaliHble M TIpaJUEHTHbIE METOJIbl MHOTOMEPHOH omnTuMH3auuu. MeTton
mTpadHBIX QYHKIIHA.

3.5. 3akaouenue:

- nOpuMEHeHHEe KoMmmbloTepHbIXx Mojened XTIl npu DpoeKTUPOBAHMU XUMHUUYECKUX
npousBojactB — B CAIIP. 3agaun cuctem aBromaTusupoBaHHoro mnpoexktuposanus (CAIIP) u
CTPYKTYpa CHCTEM KOMIBIOTEPHOIO NpOeKTHpoBaHUs. MHpopMalMOHHOE M MaTeMaTH4ecKoe
ob0ecneuenne CAIIP. ABToMaTtu3upoBaHHOE IIPOEKTHPOBAHUE C MIPUMEHEHUEM KOMIIBIOTEPHBIX
monener XTII;

- npumeHeHue KomnbroTepHbIXx Mmozened XTIl npu ynpaBiieHHMM TEXHOJOTMYECKUMHU

npoueccamu — B ACVYTIL. Kommnbsrorepnoe moaenupoBanne XTII B pexume peanbHOro
BpeMeHu. Cuctemsl mpsiMoro mugpoBoro (KOMIBIOTEPHOI0) YIPaBIECHUS TEXHOJIOTHUYECKUMU
MPOLECCAMHU. OcobenHocTtu peanuzanuu KOMIIBIOTEPHBIX Mozaenen XTII B

AaBTOMATHU3MPOBAHHBIX CHCTEMaX YIpaBlieHUs TexHonornueckumu npoueccamu (ACYTII).
4. O0beM y4eOHOH JUCHUILIMHBI

Bunel yue6HoI paboThI B 3auerHbIX B akanem.
eIMHHIAX gacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonraktHas pa6ora (KP): 1,33 48
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3anstus (I113) 0 0
Jlaboparopusie 3anstus (J13) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
Pedepart / camocrosTenbHas npakTuiyeckas padora 0 0
CaMocCTOATEIbHOE U3YUYEHHE Pa3/eSIOB TUCIUIIIMHbI 1,67 60
KoHTakTHas camocTosiTenbHas paboTa 0 0
Bua koHTpoOJs: 3aueT/IK3aMeH 3auer ¢
OLICHKOM

AHHOTauus padoyeii MPOrpaMMsbl JTUCIUTLIMHBI
«Du3nyeckasi XuMus uaeaabHoro kpucramia. Kpucrannorpadpus» (51.B.0/1.18)

1. Heap AucHMNIMHBI — (GOPMUPOBAHHE y CTYJCHTOB INPEACTABICHUS O BHYTPEHHEM
CTPOCHUU KPHUCTAUTUYCCKUX MAaTEPHUaloB, B3aWMOCBS3M BHYTPCHHEIO CTPOCHHS C BHEUTHEU
dopmoit ¥ PU3MKO-XUMUUECKUMHU CBOMCTBAMU /IS CO37[aHNs (DYHKIIMOHAJIBHBIX MaTepHAIIOB.

2. B pe3yabTarte u3y4yeHusi TUCHHUIJIMHBI CTYIEHT JA0JIKEeH
3nams:

- 3HAaTh OCHOBHBIC 3aKOHBI OTPAHEHHUS KPHCTAIIOB, DJIEMEHTHI W TEOPEMbl CHMMETPHH,

OCHOBHBIE TUITBI KPUCTANTUYECKUX CTPYKTYP

- O CBSI3W CUMMETPHH BHYTPEHHETO CTPOCHHS KPHUCTAUIMYECKOTO BEMIECTBA U CHMMETPHHU
ero (pu3nYeCKuX CBOWCTB, B TOM YHUCJIE CUMMETPHH BHEIIHETr0 00JINKa.
-OCHOBHBIE KaTETOPUH KPUCTAJUIOXUMHUH U COOTHOIICHHS MEXTy HUMH
Ymemo:
-ONPEeAEIATh TOUSUHYIO IPYIIy CHMMETPUH U IIPOCThIE (POPMBI IpaHell KpucTasia,
-ACIIOJIb30BaTh 3aKOHBI KpUCTAIIOrpad Uy MPH ONPEAEICHUN CUMMETPUHN KPUCTAILIA,
- CTPOUTH THOMOCTepeorpaduiecKre MPOEKIMN KPUCTAIIMYECKUX MHOIOIPaHHHUKOB.
Bnaodemu:
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- KQYECTBEHHBIM M KOJMYECTBEHHBIM HABBIKOM OIIMCAHMS CTPOEHHMS U CBOMCTB KPHUCTAJLIOB,
OOYyCJIOBJIIEHHBIX MX BHEIIHEH W BHYTPEHHEH CHUMMETPHEN U KpPUCTAITIOXUMHUYECKHUMHU
0COOEHHOCTSIMH CTPYKTYpPBI

Obaaoams crienyromumu npodeccuonanbabiMu (I1K) komnerennusvu: [1K-16, TTK-19.

3. Conep:xaHue pa3jiejioB JUCHHUILIHHBI

Paznen 1. Kpucramnorpagusi.

1.1. BBenenue.

[Ipenmer kpucramiorpaduu, €e MECTO cpenu APYrHMX eCTeCTBEHHbIX HayK. OOrmias
XapaKTEPUCTHKA KPUCTAITIMYECKOIO COCTOSHUA. MOHOKpPHCTAILIBI, ITOJTUKPUCTAILIBI, TEKCTYPBI,
KUAKUE KpUCTAUIBl. MaKpOCKONMYECKUE XapaKTEPUCTHKU KPHUCTAUIOB - OJIHOPOAHOCTD,
AHU30TPOIUS, CUMMETPHS, CIIOCOOHOCTh K camoorpaHeHuio. [loHsTue raburyca Kpucramia.
DNeMEHTBI IPOCTPAHCTBEHHOM PEIIETKU KPUCTAIJIOB: Y3€1, Psij, IJI0CKasl CETKA.

1.2. OcHOBHBIE 3aKOHBI OIPaHEHUS KPUCTAJUIOB.

CumMerpust BHeEUIHEro oOOJMKAa W BHYTPEHHETO CTPOEHMSI KpHUCTajUla; OrpaHKa
KpUCTajlJla, KpUCTaJIM4eckas pemerka. CHMBOJBI I'paHEHd M HAlpaBICHUM B KpUCTaLIE.
WUnpnexcel Mwinepa, mapamerpsl Beiicca. 3akon nocrosiHctBa yrioB (H. Crenona). 3akoH
paloHaIbHBIX [1APaMETPOB, 3aKOH [ aron, 3akoH bpase.

1.3. Kpucramiorpapuieckue npoeKiuu KpUCcTauioB.

Ilonatue mnonspHoro komiuiekca. Cdepuueckas mnpoekuus. Crepeorpaduueckas
npoekus. 'Homoctepeorpadu deckas mpoekuusi. OnpeneneHne CUMBOJIOB TpaHeld u pedep.
3aKOH 30H.

1.4. CummeTtpus KpuctajuioB. TouedHble TPYyNIbl CHMMETPHH.

[lonatne o cuMMeTpuUu. OJIEMEHTbl CUMMETPHUM KOHEUYHBIX (UIyp: IUIOCKOCTh
CUMMETPUH, LIEHTP UHBEPCUH, IPOCThIE TOBOPOTHBIE, UHBEPCUOHHBIE U 3€pKaJIbHO-TIOBOPOTHBIE
ocu cuMmMMmeTpuu. TeopeMbl O CHOXEHUM 3JIEMEHTOB CHMMETPUHM. AHAIMTHYECKAs 3aIHUCh
npeoOpa3oBaHnuil CUMMETpUHU. TodeyHble TPYIIbl CUMMETPUM: €IUHUYHBIE U CUMMETPUYHO-
paBHble HampaBieHus. Kpucramnorpadguueckue Kareropuu, CUHroHMM. BwiBog 32 TouedHBIX
rpynn cumMerpun. Kitaccel cummeTpun kpuctaios. KpatHoeTs rpynn cummerpun. CUMBOJIMKA
IpyNI CUMMETpUM: y4yeOHas, MexayHapoaHas, lllendmnuca. Kpucramnorpapuueckas cucrema
KOOpJMHAT.

1.5. CummMeTpus BHEIIHETo 00JIMKa KPUCTAILIOB.

®opmbl KpucTtayioB. YactHas M obmue npocTtble (GopMbl KpuctamioB. OTKpHITBIE U
3aKkpeIThie pocThie popmebl. [IpocTeie popmbl kpucTamuioB Hu3IIEH kareropuu. [Ipocteie hopmbl
KpUCTAJJIOB cpenHel kareropuu. IIpocTbie QoOpMBI KpPUCTAIJIOB BBICIIEH KaTETOPUU.
OmnpezneneHue TOYEYHON TIpyImbel KpUCTalla IO ero BHemHeMmy o060nuky. Iloctpoenue
rHOMOCTEepeorpaduIecKuX MPOEKIUNA KPUCTAITMYECKUX MHOTOIPAaHHHUKOB.

1.6. DneMeHThl CUMMETPHUM KPUCTAINIMYECKUX CTPYKTYD.

IIpoctpancteennbie Tpynnsl E.C. @enoposa. [IpocTpancTBeHHas pemieTka — TIaBHBIN
AJIEMEHT CUMMETPUU KPUCTAJUIMYECKUX CTPYKTYp, FTEOMETPHUUECKOE MPECTABICHUE TPEXMEPHOI
NEPUOANYHOCTH PACIOJIOKEHUS aTOMOB, HOHOB, MOJIEKYJ. DJIEMEHTapHas Aueiika: 14 pemerok
bpase. ba3uc sueliku. TpaHCISIIIMOHHBIE SJIEMEHTBl CHMMETPHUH: IIIOCKOCTH CKOJIB3SIIETO
OTpa’KeHHsI 1 BUHTOBBIE OCH. T€OpeMbl O COUETaHUU ONEpPalil CUMMETPHH CTPYKTYp . O0mue
npexacraBieHuss o0 230 MpPOCTPaHCTBEHHBIX TIpyNnax, MPUHLOWNBI UX BbIBOJAA. CHMBOJIMKA
IPOCTPaHCTBEHHBIX Tpymn. IIpaBuibHBIE CHCTEMBI TOUYEK, HMX XapakTepucTuku. OOparHas
pemieTrka. OCHOBBI PEHTI€HOCTPYKTYPHOTO aHAN3a KPUCTAITNYECKHUX Tell.

Pa3nen 2. OCHOBBI KpUCTAINIOXUMHUHU.

2.1. KpucranioXuMu4ecKkue XapakTepUCTUKNA CTPYKTYPBI.

OCHOBHbBIE TIOHATUS M TEPMHUHBl KPUCTAUNIOXMMHUHU: KOOPAMHALMOHHOE YUCIIO,
KOOPJIMHAIIMOHHBIIT MHOIOI'PAaHHMK, YACIO (POPMYJBHBIX €IMHMI. THUIBl XUMHUYECKOW CBSI3U U
UX peaau3alus B KpUCTALINYECKUX CTPYKTypax. OnpeneneHne aTOMHBIX U MOHHBIX PaJHyCOB.
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['eomeTpuyeckue npeesbl YCTOWYUBOCTH HOHHBIX CTPYKTYD.

2.2. Kpurepun yCTOWYMBOCTH CYIIECTBEHHO HMOHHBIX KPUCTAJUIOB, mpaBuia llomunra.
[IpaBuno Aobera, DHeprus pemerkd HWOHHBIX KpuctawioB (bopH), muwkn bopua-I'aGepa.
3aKOHOMEPHOCTH CBSI3BIBAIOIINE TIEPUOJAMYECKYI0 CHCTEMY U MOHHBIE pPaauyChl. 3OHHAs
JHEpreTuYeckas CTPYKTypa KpHCTajla, METaulbl [MOJIYIPOBOJHUKH U  JTUAJIEKTPUKU.
Merannuueckast CBsI3b M €€ CTPYKTYpPHbIE CBOWMCTBA, IIE€PEXOJAHBIE CTPYKTYpbl (OT
METaJUIMYECKON K KOBAJICHTHOM ).

2.3. Teopus NIOTHEHIIMX YNAKOBOK U €€ MCIIOJIb30BaHUE IPU OINUCAHUM CTPYKTYp
KpPHUCTAJLJIOB.

JIByxcrnoitHasi (rekcaroHajabHasi) M TpexcloiiHas (KyOuueckas) IJIOTHEWIME IIapOBbIe
yIakoBKU. THUMNBI MyCTOT B IIAPOBBIX YHakoBKaX. M300pakeHHE CTPYKTYPHBIX THIIOB C
IIOMOLIbI0 MHOI'OI'PaHHUKOB. [Ipumepbl CTpYKTyp, MOCTPOEHHBIX Ha OCHOBE I'€KCaroHaJbHOM
wioTHelmen ynakoBku (Mg, ZnS-sropuut) u 6e3 Hee (C-rpadur). [Ipumeps! KpucTamInIecKux
CTPYKTYp, MOCTPOCHHBIX HA OCHOBE TpexcioiHoW moTHeumen ymakoBku (Cu, NaCl-ramwur,
ZnS-caneput, CaTiO3-nepockut) u 6e3 Hee (C-anmasz, o-Fe, CsCl). [IpuHnunsl onucanus
KPUCTAIIMYECKUX CTPYKTYp O€3 IJIOTHEHIIMX yrnakoBOK. MHoOrocioiHsle ynakoBku. [Ipumepsl
OTHMCAaHUS MHOTOCIIONHBIX ynakoBok: pyTuna TiO;, mmunenu MgAl,O,, kopynna Al,Os u ap.

2.4. OcHOBHBIE KaT€roOpuu KpUCTAINIOXMMUU U COOTHOIIECHUS MEXKIY HUMU. 3aKOH AIOU.
TBepabie pacTBopsl U (ha3oBbie nuarpaMMbl. GaKTOp TONEPAHTHOCTH U MOJIEIbHBIE CTPYKTYPHI
[Nonpammuara. CtpykTypHas romosiorus. ®@a3pl BbluMTaHUus U BHeApeHud. [lceBnocummerpus.
[TpousBoaHBIE U BBIPOXKIEHHBIE CTPYKTYpBI, apxeTur. CTpyKTypHas TOMOJIOTHS Ha MpUMEpe
[JIMHUCTBIX MUHEPAJIOB.

2.5. zomopdhu3M 1 moauMoppusm.

M3octpykrypHocte u  u3omopdusm. Tumbl  u3omMopdu3Ma: COBEpPUICHHBIM U
HECOBEPIICHHBIN, H30- M TE€TEPOBAJICHTHBIM. TBepable pacTBOPHI 3aMEIICHUS, BHEIPEHUS,
BbiunTanus. [Ipenensl mzomopdHoil 3amectumocTu. PazoBble NEPEXO0]bl MEPBOIO M BTOPOTO
pona Ha npumepe SiO,. Temneparypa Kropu. Pasnuunbie ciydan nonumopdusma. M3meHenue
CUMMETPUHU U CBOMCTB KPUCTAJIJIOB NPHU (a30BbIX nepexonax. [Tomutumnms.

4. O0beM yueOHOI TUCIHIIMHBI

B 3auerHbIX B akaznem.
Bunsl yueOHol paboThl €IMHUIIAX qacax

OO0mas Tpy10eMKOCTb JMCHUIIIHHBI 110 Y4eOHOMY 4 144
IJIAHY

AyIUTOpHBbIE 3aHATHS: 1 48
Jlexumnu (JIek) 0,5 16
[Tpaktnueckuesanstus (113) 0,5 16
CamocrositesbHas padora (CP): 1 60
Bua koHTpoJIs: YIK3aMeH 1 36

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Du3nyeckas JIeKTPOHUKA U dJIeKTpoHHbIe mpudopsl» (b1.B.0/1.19)

1. Heap (ucUMIIMHBI — U3YUYEHHUE DJICKTPOHHBIX MPOIIECCOB B TBEP/BIX TENAX, a TaK KE
B BaKyyMe, ra3zax, Ha TpaHHUIIax pa3jenia cpej ¥ MPUHIIUIIOB MOCTPOCHUS U paOOThI JIEKTPOHHBIX
npuOOpOB Pa3NIUYHOTO HA3HAYEHHA. OJTO OJIHA M3 OCHOBHBIX TEOPETUYECKUX IUCIMILTUH
CIENUATLHOCTH, 00 0€3 3HaHWi (U3HKHU MPOIIECCOB B MPHUOOpaxX HEBO3MOXKHBI CO3HATEILHBIE U
s deKkTUBHBIE TOIXObl K pa3padOTKe M OpraHU3allid TEXHOJOTHA B cdepe MPOU3BOJCTBA
W3IEIUI DIEKTPOHHON TEXHUKHU.

2. B pe3yJibTaTe 0CBOEHUs JUCHHUILINHBI CTYI€HT /10JI2KEH

3name:

- OCHOBBI COBPEMEHHBIX TEOPUI ATEKTPOHHBIX U ONTUYECKUX ITPOLIECCOB.
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- UCTOPUIO, COBPEMEHHOE COCTOSIHUE U INEPCIEKTUBBl PA3BUTHUS JIEKTPOHUKH, a TaKXKe
MaTepHaJIOB U U3JCIIUNA JJIEKTPOHHONU TEXHUKH;

- YCTpOHCTBO, MNpUHLUUI paboThl, (YHKIHMOHAIbHBIE BO3MOXXHOCTH U 0OOJIACTH
NPUMEHEHHS OCHOBHBIX MIPEJCTABUTENICH PAa3HBIX KJIACCOB JIEKTPOHHBIX MPHOOPOB.

Ymems:

- paccunTaTh OCHOBHBIE ITaPAMETPHI OJYIIPOBOIHUKOB U P-N MEPEXO/I0B.

- ONPE/EIATh OCHOBHBIE TAPAaMETPhl CBETOM3IIYYaAIOIIUX MaTEPUAIOB U YCTPONCTB.

- UCNOJb30BaTh CTaHJAPTHYIO TEPMHUHOJIOTHUIO, ONpEENIeHUs, 0003HAYEHUsI U €AMHUILIBI
(GU3M4ECKUX BEJIMUYUH B IEKTPOHUKE;

Braoemy:

- METOJaMHM U3MEpPEHUs MapaMeTpoB M XapaKTEPUCTHK DSJIEKTPOHHBIX HPUOOPOB,
OLICHOYHBIX Pacu€TOB OCHOBHBIX 3KCIUTYaTallUOHHBIX XapaKTEPUCTHUK.

Obnaoams cnepyromumu npodeccruonanbabiMu (I1K) komnerenuusamu: [1K-8, 16,19

3. KpaTkoe coaep:kanue JIUCHUIIIHHBI

Bsenenue.

[Ipenmer u o6macTh uccnepoBanmii Kypca duznyueckoit 3MeKTpoHUKH. TeMbl Kypcea.

1. DrieMeHTHI 30HHON TEOPUU TBEP/BIX TEI

OOpazoBaHue 30H. 30HHBIE CXEMbI MPOBOJHUKOB, MOJIYINPOBOJHUKOB U JUAIEKTPUKOB.
CraTucTuka paBHOBECHBIX HocuTenel Toka. YpoBeHb depmu. KoHueHTpaus Hocuresnei Toka B
COOCTBEHHOM MOJYNpoBOAHMKE. I[IprMecHble ypoBHU B KpucTaie. 3aBUCUMOCTb MOJIOKEHUS
ypoBHst depMH OT KOHLEHTpaLuu HpuMmeceld U OT TemmnepaTypbl. HepaBHOBecHbIE HOCHUTENN
3apsa B MOJYNpoBOAHHKE. PaccesHue HsHEpruum Ha TEIUIOBBIX KOJIEOAHUSX PpEUIETKH, Ha
3apsDKEHHBIX  Jedekrax, Ha HelTpanbHbIXx aAedekrax. J[BukeHune Hocutenedl 3apsna.
[TonBuxxHoCTh. uddy3us u npeitd. Mckaxxenne 30H BOJIN3U MOBEPXHOCTU MOTYIIPOBOJHUKA.

2. DIIEKTpUYECKHUE NTEPEXOMBI.

ObpazoBanue p-n nepexona. CBoiicTBa p-n mepexoja, NpsMOMl M OOpaTHBIM TOKU p-N
nepexofa. MeXaHM3Mbl Mpo0os p-n  Mepexoja: JaBUHHBIM, TYHHENbHBIH, TEIIOBOM.
Bonbsramnepnas xapakrtepuctuka. bapeepHas u  audQy3MoHHas €MKOCTb 3JIEKTPOHHO-
IplpouHoro nepexona. Ilepexonnsie mpoueccel B p-n nepexojax. M3oTunHele 1 aHU30TUIIHBIE
rereponepexoasl. Kpartkuii 0030p MeTonoB co3naHus p-n nepexona. Owmmuueckue u
BBINPAMIISIONINE KOHTAKTBHI.

3. [TonynpoBOIHUKOBBIE TPUOOPHI

be3 p-n nepexona (pe3ucTopsl, POTOPE3UCTOPHI, TEPMOPEIUCTOPDI, TPOCTEHIIINE JTATUUKU
Xomna, Bapuctopsl). C 1 p-n nepexoom (Iuoabl, GOTOINObI, TYHHEIBHBIE TUO/bI, BAPUKAIIHI,
CTaOMJINTPOHBI, CBETOAMO/IbI, CBETOJIMO/IBI C TeTePONEPEX0JaMH, COJIHEUHbIe 31eMeHThl). C 2 p-
n nepexoiamMu (OUMOJISIpHBIE TPAH3UCTOPHI, MOJIEBbIE TPAH3UCTOPHI, (hoToTpan3uctopsl). C 3 p-n
nepexonaMu (TUpUCTOPBI, QoroTupucTopel). C OonpmuM uyuciaoMm p-n nepexonon (I13C-
MaTpHIIbl, HHTETpaJibHbIE CXEMBI (KJIaccu(uKalus, Mpeaesbl HHTErpalun), 31eMeHTs [lenbThe).

4.  DIeKkTpoHHbIE  SIBJEHMS,  OOYCIIOBJIEHHBbIE  CBA3aHHBIMH  JJIEKTPOHAMH:
JusnexkTpuueckre Marepuaibl: BHABI MOJSPU3aLMM B TBepAOM Tene. (CerHeTonIeKTPUKH,
CETHETORJIECTUKHU, JJEKTPOCTPUKIIMOHHBIE MaTepuaibl, IbE303JIEKTPUKH, MTHUPOIIEKTPUKH.
MarnuTHble MaTepuaibl: Mapa- U AMaMarHeTuku, Qeppo-, ¢eppu -, U1 aHTUPEPPOMArHeTHKH.
MaruutomMsrkue UM MarHUTOTBEpAble MaTepuaibl, MarHuTHas 3anuch HHGQOPMALUU.
CBepXITpOBOIHUKY: SIBJICHHE CBEPXIPOBOIUMOCTH, 3h ekt MeiiccHepa, apdext Jxo3edcona,
ceepxnpoBogHukH [ u Il pona.

5. DNeKTPOHHBIE POLIECCHI B Ta3ax U MPUOOPHI HA UX OCHOBE

Bunsl 31ekTpoHHOH SMHUCcCUU (TEPMO3JIEKTPOHHAS SMUCCHSI, aBTOAIEKTPOHHAs IMHCCHS,
(OTO3EKTPOHHAS AIMHCCHUS, BTOPUYHAs JEKTPOHHAs sMuccusi). MoHu3anus u Bo30yXIEHHE B
razax. OJEKTpUYECKHE pa3psnbl B Ta3ax (TICIOMUMA, IyroBOH, KOPOHHBIN, HCKPOBOM,
BBICOKOYACTOTHBIE pa3pssl). ['a3opaszpsaHblie U MroMUHECHIEHTHBIE Jamibl. DY, DneKTpoHHO-
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onTHYECKUE peodpazoBaTeu.

6. HauanbHubie cBenenus no texuuke CBY

Ocob6ennoctu  CBY-amanazona. MoaudunupoBanue  Koyie0aTEeIbHOTO  KOHTYpA.
KoakcuanpHbplik ¥ OO0BEMHBIN  pe3oHaTOphl. lloHATHE pachpenencHHBIX IMapaMEeTPOB.
CornacoBanHas Harpy3ka. Koporko3amknayThii nuierid. Koaddunuents: 6erymieit Bosabl (KbBB)
u crosiueit BosHbl (KCB). BosnoBon. OtpakaTenbHbIi M MNPONETHBIA KIUCTPOHBI. Jlamma
Oerymieit BosHbBL. Jlamma oOpaTHOM BOJHBI. MarHeTpoH.

7. JlroMuHeCEHLIHS

PekoMOuHaIMOHHasT W BHYTPUIEHTPOBAs JIIOMUHECHEHIMS. Pe30HaHCHBIN MeXaHU3M
nepenaun Bo30yxaeHus. Blaumoneiicteue mynbrumnoneir. OOMeHHoe B3auMoaeiicTue. LleHTphl
pekomMOuHanuu. Mojenu wu3nydarenbHOW pexomMOuHanuu. KuHeTWKa BHYTPULIEHTPOBOH U
PEKOMOMHAIIMOHHOM JIFOMUHECHIEHIUU. TyIlIeHne TIOMUHECIICHIUH.

8. Jlazepnl

CrioHTaHHBIE W BBIHYXJIEHHBbIE mepexonsl. Koaddummentsr DitHmreliHa. MHBepcHas
3acereHHOCTh. OcHOBHBIE yacTH na3epa. Knaccudukanus nazepos. TBeprorensHbie a3epsl (Ha
MEepPEXOHBIX aKTHUBaTOpax, Ha P3D akTuBaropax, Ha IEHTpaxX OKPACKH, MOTYINPOBOJHUKOBHIE
na3epsl). Jlazepsl Ha kpacutensax. ['a3osbie nazepsl. [Ipumenenue na3epos.

9. PacpocTpaHeHue U3iay4eHusl B Cpejie.

[Tokazarenu npenomienus. Otpaxenue cBera. BonokoHHBbIM cBeToBOA. Bubl paccesnus
usnydeHus: PaneeBckoe paccesiHue, paccestHie MM, KOMOMHAIIMOHHOE pAacCesHUE, paccesiHue
Manaensimrama-bpuimosna. Matepdepennns. MHOrocnoiiHble AUAIEKTPUUECKUE 3epKalia U
MOJIyTIPO3PAYHbIE MAaTEPUAJIBL.

10. HoBble HanpaBiieHUs B 3JIEKTPOHUKE

doToHUKA, OMNTOAIEKTpOoHUKA. [IpoOiieMbl W TIpenenbl KPEeMHUEBOW JJIEKTPOHUKH.
Hanonnexkrponuka. CIUHTPOHHKA.

4. O0beM y4eOHOH JUCIUIJIMHBI

BCEI'O 6 cemectp 7 cemecTp
Bunet yueGHoi

paboTEHI B B B B B B
3a4YCTHBIX aKaJacM. 3a4YCTHBIX aKaacM. 3a4YCTHBIX aKaJacM.
CANHHUIIaX qacax CANHHNIax qacax CANHUIIaX qacax

Oomas

TPYA0EMKOCTh 8 288 4 144 4 144
JAMCHUILIHHBI 110

Y4eOHOMY IIaAHY

AyauTOpHBbIE

3,5 112 2 64 1,5 48
3aHATHS:
Jlexruu (JIek) 15 48 0,5 16 1 32
IIpaxTrueckue
3anstus (I13) 0,5 16 0,5 16 ) ]
JIaGopatopHsble
paGotst (JIP) 1,5 48 1 32 0,5 16
CamocrosiTe/ibHasA
paGora (CP): 3,5 140 2 80 1,5 60
Bun xouTpoas: 1 36 i 3aueT ¢ 1 36

OLICHKOM IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IIpoueccn! B razax u B Bakyyme» (b1.B.0/1.20)
1. Heab AUCHUNJIMHBI — JaTh CTYJEHTAM 3HaHUS O METOJIaX IMOJIyYeHHUs, U3MEPEHUsS U
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COXpaHEHUs BaKyyma, O (DU3UKO-XUMHUYECKOU MPUPOJE MPOILIECCOB, MPOTEKAIOIIUX B BaKyyMe
IpU B3aUMOJACHCTBMU Pa3IMYHBIX YACTHUI[ C IOBEPXHOCTBIO TBEPABIX Ten. Kpome Toro kypc
IpecielyeT Lelb JaTh CBEICHHUS O NPUHLUIAX IPOEKTUPOBAHMS BAKYYMHBIX YCTAaHOBOK M
noioopa 00opyIOBaHUS IS PA3IMIHBIX TEXHOJOTHYECKHX 3a]1ad.

2. B pe3yjabTaTe H3yYyeHUsl TUCHHIIMHBI 00yYaIOIMACA T0JI2KeH

3uamo:

—TEOPHIO U OCHOBHBIC MOHATUA (PU3UKHU BaKyyMa;

—METO/1bl IOJIYYEHHSI BAKYyMa U OCHOBHBIE TUIIBl BAKYYMHBIX HACOCOB,;

—METO/1bl UBMEPEHHUSI HU3KUX JaBJICHUM.

Ymemn:

— 000CHOBaHHO BBIOMpPATh METOMBI MOJYYEHHUS BaKyyMa, COOTBETCTBYIOUIME 3a/ladaM
IKCIIEPUMEHTA;

—HCIIOJIb30BATh Pa3JIUYHbIEC TUIIBI MAHOMETPOB;

Braoemu:

—METO/IaMH pacyeTa U KOHCTPYUPOBAHUS BAKYYMHBIX CUCTEM,

—IPaKTUYECKUMH HaBbIKAMU MMAPLUATIbHbIX JaBJICHUN.

Obnaoams crnenyromumu npodeccuonansubiMu (I1K) komnerenuuamu: I1K-2, 8, 19.

3. KpaTkoe coaep:kanue JIUCHUIITHHBI

1. MonekynapHO-KHHETUYECKAsI TEOPUS PA3PEKEHHBIX Ia30B.

Beenenue. Ilonstne 0 BakyyMe, BakyyMHOM TEXHHKE, BaKyyMHBIX CHCTEMax M
yCTaHOBKax. Pollb BaKyyMHBIX WPOIECCOB B TMPOU3BOJICTBE D3JIEKTPOHHBIX MPHOOPOB U
BBIpAIIMBAaHNM MOHOKPHCTAIOB. BakyyMm kak paGodas cpeia 3J1eKTPOBAKYyMHBIX HMpPHUOOPOB.
Ponp BakyyMa B OCYILIECTBJICHUH TEPMOSIEPHBIX PEAKUUN, UMUTALMK YCIOBUNW KOCMUYECKOTO
IIPOCTPAHCTBA, B METAJUTYPTUYECKOM MPOMBIIIIEHHOCTH.

OcHoBHble MOHATHS (U3MKM Bakyyma. JlnmHa cBOOOAHOro Ipobera MOJIEKYJ, YHCIIO
CTOJIKHOBEHUH MOJIEKYJl MeXay coOOM, YMCIIO CTOJIKHOBEHHM MOJEKyl co creHkod. Hucio
Knyncena.

SBneHus mepeHoca B pa3peKEHHBIX razax. 3aBUCHUMOCTh KOA((HUIIMEHTOB BS3KOCTH,
TEIUIONPOBOAHOCTU U UG PYy3UH B pa3peKEHHBIX ra3zax OT JAaBJICHUS U TEMIIEPATYPHI.

[IponyckHasi  cmocoOHOCTH  TPYyOONpPOBOJAOB U OTBEpPCTH.  MOJIEKYISPHBIH,
MOJIEKYJISIDHO-BSI3KOCTHBIM M BSA3KOCTHBIM pPEXMMbI TedeHus raszoB. [loTok rasza. Pacuer
IPOMYCKHOW CHOCOOHOCTHM TpyOONpPOBOAOB B pa3iMYHbIX pEeXHUMax TeueHus. Pacuer
NPOMYCKHOW crocoOHOCTH oTBepcTHi. [IOTOK ra3a mpu HaTeKaHUM B BaKyyMHbIE CHCTEMBI.
TepmomonexkynsapHblii 3¢ dexT.

MounekynsipHble MpoLEcChl Ha NMOBEPXHOCTU TBepAbIX Tel. IIpomeccsl, mpoucxonsmue
IpU CTOJIKHOBEHMHM AaTOMOB M MOJIEKYJ C IMOBEPXHOCTBIO TBEPIBIX TeJI. AKKOMOJAIUS U
koHzeHcanusa. Kospounuent akkomonaruu. CKOpOCTh HCIApEHUsT M KOHJIEHCALMU TBEPJBIX
Tell.

AncopOrus ra3oB Mpu HU3KUX AaBlieHUsIX. OCOOEHHOCTH aJCOPOIMH Ta30B MPU HU3KUX
JaBieHUsIX. BlnsHHE TeTepOreHHOCTH TIOBEPXHOCTHM Ha aJcopOlMIo Tra30oB. YpaBHEHHE
Jy6ununa-Panymkesuua. Kunetuka aacopOuuu mpu HU3KUX JaBICHUSIX.

B3anMopeiicTBie HMOHOB M 2JEKTPOHOB C IMOBEPXHOCTBIO TBEpAbIX Ten. IIpomeccer,
IIPOUCXOSAIINE ITPU B3aUMOJICICTBUU HOHOB C IIOBEPXHOCTHIO TBEPABIX TEI.

Paccesinue u nornomnieHne HOHOB TBEPABIMU Teldamu. Vcronp30BaHNEe HOHHBIX MTYYKOB B
TEXHOJIOTUH 3JIEKTPOHHBIX TPHUOOPOB.

[TornouieHne HOHOB TBEPABIMU TeJIaMU. J[BH)KEHHE YCKOPEHHBIX HOHOB B BEILIECTBE.

SlnepHasi U 3IEKTPOHHAS TOPMO3HAs CIIOCOOHOCTh. BennunHa mpoGera HOHOB B TBEP/ABIX
Tenax. Pacnpenenenue BHeIPEHHBIX MOHOB MO TiyOuHe. Moaudukanys cBOWCTB TBEPABIX Tel
HOHHOW OomOapaupoBkoil. HMonHoe nerupoBanue. VoOHHOE pachbUICHHS MaTEpUANIOB.
[ToporoBast »sHeprusi pacnbsuieHus. Koabdumment pacneiienus. MoHHOe TpaBieHue
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MTOBEPXHOCTU TBEPABIX TEII.

[Iporeccrl, mpoUCXOASIIUE TPU B3aUMOJEHCTBUM 3JIEKTPOHOB C TBEPABIMU TEIaMHu.
Yopyroe u Heynpyroe paccessHue »3JIEKTPOHOB. JIBM)KEHHE IOIJIOIIEHHBIX 3JEKTPOHOB B
TBEpAbIX Tenax. [7yOMHAa NMPOHUKHOBEHUS DJIEKTPOHOB B TBepaoe Teno. TemnoBbie 3(dexTs
IpU  B3aMMOJCHCTBUM DSJIEKTPOHOB C TBEpABIMU TelaMmu. PacnpezneneHve IJIOTHOCTH
MOTJIOIIEHHOU SHEPTUU. DIIEKTPOHHO-IY4Y€BOE IJIABJICHUE U UCIIapEHUE.

2. MeTtoapl MoJy4eHus: BaKyyma.

[Ipomiecc oOTKauku, OCHOBHBIE XapaKTEPUCTHUKU IIpollecca: MPEIeIbHO JIOCTUKUMOE
JaBjieHue, OBICTPOTa NEWCTBUSA HAcoca, OBICTPOTAa OTKAuKU cucTeMbl. OCHOBHOE ypaBHEHHE
BAKyYMHOH TEXHHKHU.

Knaccudpukauus HacocoB juiga  monydeHuss  Bakyyma. [lpunuun — jgelcTBus,
XapaKTePUCTUKU, KOHCTPYKIMU U 00JIaCTU TPUMEHEHUS HACOCOB pPA3JIUYHBIX THUIIOB:
MEXaHMYECKUX, MOJICKYISIPHBIX, MapOCTPYHHBIX, COPOLMOHHBIX, KPUOTEHHBIX M HOHHO-
COpPOIMOHHBIX.

XHUMHUYECKOE MOIJIOLIEeHNEe ra3oB. PacnblisieMble U HEpacHbUIIEMbIE Ta30MOINIOTUTENN:
COCTaB, KOHCTPYKIIMH, OCHOBHBIE XapaKTEPUCTUKH, 00JIACTH MPUMEHEHHUS.

3. 3MmepeHue HU3KUX J1aBICHUM.

Krnaccudukanus MeToI0B U3MEpPEHHS OOIIEero NaBieHHS. MexaHN4eCKHe, KHUIKOCTHBIC,
TEIJIOBBIE, AJIEKTPOHHBIE M MAarHUTHbIE MaHOMETphl. [IpuHUMI nEelcTBUS, XapaKTEPUCTUKH,
KOHCTPYKIIMHU, 00JaCTh IPUMEHEHUSI.

['panmynpoBka MaHOMETPOB JIsi U3MEPEHUS HU3KUX AaBieHUM. CTaTUYeCKUe METOIbI
IpagyrupPOBKH MaHOMETPOB- METOJ OOBEMHOTO PACIIUPEHUS, METOJ MEIJICHHOTO BO3pAaCcTaHUs
naBineHud. JluHamMuueckne MeETOIbl TPagyUpPOBKHM, CTAaHAAPTHBIA METOJI TpajlyupOBKHU
MaHOMETPOB

N3mepenune napuuanbHbIX JaBieHUd. KOHCTpYKIIMK U MPUHIUIIBI pabOTHI MPUOOPOB IS
aHaJgM3a Ta30BbIX CMeCed TMpH HU3KUX JABJICHUSIX: CTATUYECKUUA MAaCC-CIEKTPOMETP C
MarHUTHBIM TIOJIEM, PE30HAHCHBIM PAJMOYACTOTHBIA MacC-CIIEKTPOMETP, BPEMSIPOJIETHBIN
Macc-CreKTpomMeTp, puibTp Macc.

4. OCHOBHBIE NPUHIIMIIBI PACUETA U KOHCTPYUPOBAHUSI BAKYYMHBIX CUCTEM. [IpuHIMIIBI 1
METO/Ibl pacueTa BaKyyMHBIX CUCTEM. THIIOBBIE BaKyyMHBIE CUCTEMBI. Bri00Op K03 duiineHTOB
MCIIOJIb30BAaHUs HAcCOCOB. Pacuer ra3oBbIX MOTOKOB M MPOBOJAMMOCTU 3JEMEHTOB BAaKYYMHBIX
cucreM. Bei0op BakyyMHBIX HacocoB. PacueT ¢popBakyymMHOro OayuioHa.

[IpompbllTIEeHHBIE BAKYYMHBIE arperarsbl.

4. O0beM y4eOHOI U CIUTIITHHBI

B 3aueTHBIX B akagem.

Bunpr yue6HO# paboThI eqUHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 y4eOHOMY 4 144
IJIAHY
(5 cemecTp)
AyIMTOpHBIE 3aHATHS: 2 64
Jlextuu (Jlek) - -
[Ipaktnueckue 3anstus (I13) 1 32
JlaGoparopusie pabotsl (JIP) 1 32
CamocrosiTtesanHas pa6ora (CP): 2 80
Bua KOHTPOJIA: 3a4eT ¢ OLEHKOM - -

AHHOTauus padoyeil NporpaMMbl JTUCUUILTHHBI
«@u3uyeckasi XMMHUsI HaeaabHoro kpucrauia. Kpucramioonrukay» (b1.B.0/1.21)

1. Heasb qucuumimHbl — GopMupoBaHue 6a30BOro o0beMa 3HaHUNH O 3aKOHOMEPHOCTSIX
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IMPOXOXKACHUA CBE€Ta 4YCPE3 KPHUCTAJIBL, a TaKXE O HauOoyiee BaXKHBIX OITHYECKHX
XApPaKTCPUCTHUKAX KPUCTAJLJIOB, HCO6XOI[I/IMLIX IJid YCIICIHOI'0 OCBOCHHUSA KypCa TCXHOJIOT'MH
MaTE€pHraJioB U Kypca METOAO0B UCCIICIOBAHUA.

2.B pe3yJbTaTe H3YYCHUS TUCHUIIJIMHBI CTYACHT JOJIZKCH

3name:
— 3aKOHOMEPHOCTH TMPOXOXKACHHUS HEMOJSIPU30BAHHOIO, a TaKXKe MOJSIPU30BAHHOTO
rapajuieaIbHOTO u CXOIAIIErOCS cBETa CKBO3b KpUCTAJUIBI Pa3HbIX

KpUCTAIIOrpaUuecKux KaTeropui

— 0 CBS3M OCOOCHHOCTEH CHMMETPUH BHYTPEHHETO CTPOCHHUS KPUCTAIOB C CHMMETPUI HX
(U3HYECKUX CBOWCTB

— OCHOBHBIEC ONTHYECKHE CBOMCTBA KPUCTAIIOB M CIIOCOOBI UX U3MEPEHUS
Ymems:

— CTPOHUTH ONTHYCCKUE TOBEPXHOCTH I Pa3HBIX KPUCTAIOTPAPUUECKUX KaTEropHid
KPUCTAJJIOB M MCIOJb30BaThb MX JUIsI TEOPETUYECKOTO M IPAKTHUECKOTO aHalIu3a
ONTHUYECKUX XapaKTEPUCTUK KPUCTAIIIIOB

— KAYeCTBEHHO M KOJMYECTBEHHO OIUCHIBATH CBOMCTBAa KPHCTALIOB, OOYCIOBJIEHHBIE MX
BHEIIHEH ¥ BHYTPEHHEN CUMMETpUEn

— aHaAJM3UPOBATh ONTHUYECKHUE CBOWCTBA KPUCTAUIOB C TOUKM 3PEHUS OLICHKM UX KauecTBa
Y IPAKTUYECKOTO TPUMEHEHUS
Braoemo:

— MPaKTHYECKUMHU HABBIKAMH MCCIICIOBAHUS ONTUYECKUX CBOMCTB KPUCTAIIIOB

Obaaoams cnenyromumu npodeccruonanbHbiMu (ITK) kommerenusamu: I1K-2, 16, 19.

3. Kparkoe coaep:kanue Q11 CUMILINHBI

1. [Ipupona cBera. OCHOBHBIE XapaKTEPUCTHUKKA CBETOBOM  BOJHBL.  Buabl
nossipu3anuu ceeta. [lokazaTens mpernomiieHHs - BaKHEHIIAash ONTHUYECKas XapaKTEpHCTHKA
BenlecTBa. PakToOphl, BIUSIONIME HAa NTOKA3aTeNb MPETOMIIEHUS: TUIOTHOCTh U COCTAaB BEIECTBA,
TEeMIepaTrypa, dYacToTa OJIIEKTPOMATHUTHBIX KoleOaHuii. MeToabl H3MEpeHHs TMoKas3aTens
MPETOMIICHUS.

2. Onrtuueckne  moBepxXHOCTH.  [loBepXHOCTM  mokazarened  MpeoMIICHUs
KPHUCTAJUIOB PA3JMYHBIX Kareropui. [[BoliHOe JydenpenomiieHue. BOJHOBBIE MOBEPXHOCTH.
ITocTpoenue ['tolireHca ajig pa3iIMyHBIX CIy4yaeB MaJ€HUS CBeTa HAa Kpuctamwl. OnTudeckas
MHAMKATpUCa U €€ HUCIOJb30BaHUE JUIsl XapaKTEPUCTUKH ONTUYECKUX CBOMCTB KpPUCTAIIJIOB
paznuuHbIX  Kareropuil. [lomydeHume  mIIOCKOMONSIpU30BAHHOTO  cBeTa. IIpoxokneHue
€CTECTBEHHOI'O U IIJIOCKOIOJIIPU30BAaHHOTO CBETAa 4Yepe3 KPHUCTAJUIBI CpeJHEH M BhICHIEH
KaTErOpuu.

3. [IpoxokaeHre IMIOCKOMApAIEIbHOIO MOHOXPOMAaTHYECKOro CBeTa  4depes
CHUCTEMY  «IOJSIpU3ATOp-KpUCTaUI-aHaIu3atop». Pa3Hocth  Xxoma  BonH.  KBapuesble
KOMIIEHCATOpbl, Ha3HaueHue, BuAbl. MHTepdepeHIMoHHas OKpacka KpucramwioB. Jlucnepcus
ONTHUYECKOM  MHAMKATPUCHl  KPUCTAJUIOB  pa3NuyHbIX  cuHroHuid.  KonmdectBeHHas
XapaKTepUCTHKA AUCIIEPCUH CBETA.

4. AHN30TpONUs MOIVIOIIEHUSI CBETA: IJIEOXpOoM3M. [IpoxokieHue ecTecTBEHHOTro
CBETa Yepe3 CUCTEMY <«IIO0JIIpU3aTop-KpUCTalUI-aHanu3aTop». KoHockomusi KpHCTalIoB.
Onruueckas aKTUBHOCTD KpUCTAJLJIOB. Bpamenue MJIOCKOCTH NOJISIpU3aIIH.
Marnuroontuyeckuii 3pPexT B kprcramiax.

5. [IpuMeHeHHe ONTHYECKUX METOAOB JUIsl OLEHKM KauecTBa KPHUCTAJUIOB.
[Tbe300nTHyeCKU >PPEeKT B KpHUCTalIaXx U €ro XapaKTepUCTHKa C MOMOLIBI0 TeH30pa 3-TO
panra. DieKkTpoonTudeckuii 3p(HeKT B KPUCTAIUIAX U €ro XapaKTepUCTUKA C TOMOIIBIO TeH30pa
4-ro paHra.

4. O0beM y4eOHOM JUCHUINIMHBI
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B 3aueTHBIX B akazem.

Bunast yueOHoI paboThI €IMHULIAX qacax
OO01masi Tpy10eMKOCTh JMCUMILIHHBI 10 Y4e0HOMY ILIAHY 4 144
AyIMTOpHBIE 3aAHATHS: 2 64
Jlexumu (Jlek) 1 32
[Tpaktuueckue 3ausarus (113) - -
Jlaboparopusie pabots (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Buj KOHTpOJIsI: 3a4€T ¢ OLIEHKOH - -
AHHOTaUHs padoyeil MPOrpaMMbl TUCIUATLIHHBI
«Teopus pocra kpucraion» (b1.B.0/1.22)
1. Heap AWMCUMILVIMHBI — TOATOTOBKA KOHKYPEHTOCIIOCOOHBIX  CIICIIHATUCTOB IS
MOJIPa3JICICHUI IIEHTPOB BBICOKMX TEXHOJOTHH B 00JacTH pa3paOdOTKH W MPUMEHEHHS
HOBBIX  MOHOKPHUCTAUIMYECKHX  MAaTEpHaloB,  BIAACIOMMX  (DyHZaMEHTaIHHBIMU

TEOPETUUECKUMH OCHOBAMHU 3TOM HAYKU KaK HEM3MEHHBIMH U HECTApPEIONIMMH B MpoIiecce
Hay4YHO-TEXHUYECKOTO Pa3BUTHUS €€ aCTIEKTaMHu.
2. B pe3yabraTre H3yYeHHUs] JUCHUILIMHBI 00y4aIOLIUIICH 10KEH

3Hamy:

- 3aKOHBI, YIPAaBISAIOIIME €CTECTBEHHBIMU POCTOBBIMU (POpMaMH MOHOKPHCTAIUIOB; 3aKOHBI,
YIPABJISIIOLIME TTPOLIECCAMH POCTa MOHOKPUCTAJIIIOB | ITYTH CTAOMIJIM3AIIMN ITUX MPOIIECCOB;

ymemy:

-MCIOJIb30BaTh MOP(}OJIOTrHYeCKre MPU3HAKU PACTYIIET0 MOHOKpPHUCTAUIA JUIsl YIpaBJiICHUS
IIPOLIECCOM €T0 POCTa;

enadems:

- HaBBIKAMHU TEOPETUYECKOTO aHalIM3a PA3IUYHBIX IPOIECCOB POCTA MOHOKPUCTAIIIOB Ha
OCHOBaHUU (YHJIAMEHTAIBHBIX 3aKOHOB KPUCTAITIOO0PA30BaHUS.

Obnaoams cnenyromumu npodeccruonanbabiMu (I1K) komnerentusamu: [1K-16, 19, 20.

3. Kparkoe comep:kanue TMCHHNIUHBI*

1. Beenenue. Mcropus Bompoca.

CBsi3p Kypca ¢ JAPYTMMH CIENHAIBHBIMUA JUCHHUIUIMHAMH. Llenb, 3amaun U CTpyKTypa
kypca. Ilopsnok mpoxokaeHuss Kypca. Tpu mepuoia HCTOPUU PpPa3BUTUS TEOPUU pOCTa
kpuctamuios: k. B. ['u66c¢, I1. Kropu, 1O. (I'.) B. Bynsd u ux paboTsl B 06actu Teopuu pocTa
KpuctauioB.  DEHOMEHOJIOTMYECKME U aTOMAapHOCTPYKTypHble  Teopuu.  Pa3Butue
atomapHocTpykTypHoro moaxona ot B. Koccens m W. H. Ctpanckoro mo Il. bennewsl.
JucnokannonHelii Mexanu3M pocta B. baproka, H. Kabpepst u ®@. K. ®@panka. Pabotsr A. A.

YepHoBa.

2. DeHOMEH IIIIOCKOTPAaHHOCTH KpucTauia. Makpo- MU MHUKporpaHu. Bununanuwu.
W30rHyTHIN KpHUCTAILI.

3. PocroBeie gopmbl. Camononobue uipeansHoro kpucramia. LleHTp 3apoxaeHus

kpuctaya. I[lupamuasl pocta. Cekropbl pocTa. EcTecTBeHHBIE U HUCKYCCTBEHHbIE TI'paHU
kpuctaiia. [IceBnorpanu kpucrania.

4. Koadpounuent dopmbl rpanu kpucramuia. Kosdduument ¢opmbel nupaMuisi
pocrTa.

5. [TepBoe HauaaO TEPMOJMHAMUKH VI PACTYIIETO KPUCTAILIA.

6. Bropoe Hauano TepMOAMHAMUKM A pacTyiiero kpucramia. OObeauHEHHOE

HIepBOE M BTOPOE HAYaJI0 TEPMOIMHAMUKH JUIS PACTYIIETO KprcTayuia. JIJaGMIbHOCTh paBHOBECHS
pacrymiero kpuctaiuia. I[loTeHIHanbHbIN 6apbep pocTa pacTyLIero KpucTasuia.

7. TepMmonnHaMU4ecKHe MOTEHIUANIBI PACTYIETO KPUCTAIIA.

8. VYpaBuenue (npasuio) Bynbda.
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9. JlelicTBUTENbHBIC, BBIPOXKICHHBIE M MHHMBIC TI'DaHU KPHCTALIOB. BekTtopHas
¢dopma ypaBuenus Bynbda.

10.  VYkaszaTtenpHas TOBEPXHOCTh YACTHHOH CBOOOJIHOW IOBEPXHOCTHON OSHEPTUH
KpHcTaa (yka3zaTelbHas MOBEpXHOCTh DpeHdpecta). CUHrynspHble rpanu Kpucraia. [Ipupona
cnenu(UIHOCTH OTPAHKU JAHHOTO BHJA KPUCTAJIIOB.

11. HepaBHoBecHbI Tpoliecc 3apOXKICHUS U POCTa KpUCTAILIOB (mponecc Bonbmepa-
Bebepa). Ocobpie Touku mporiecca Bonmbmepa-Bebepa: paBHOBecHass Touka, TOYka meperuda u
TOYKa HYJEBOro 3HaueHHs sHepruu ['mbOca. YHuBepcanbHas KpuBas mpoiecca Bombmepa-
Bebepa.

12. CnonranHOe 3apokJeHHE KpucTaiwia. Kputudeckuil paguyc KpUCTALTHYECKOTO
3aposinia. IHKyOalMOHHBINA epHO KPUCTAIUIN3AIHH.
13. Cuna kpucrammuzanuoHHOro AasiieHHs. COCTaB CHIJIBI KPUCTAJUIM3ALMOHHOTO

JaBJICHUA: o0beMHas Cujia, IMOBCPXHOCTHAA CHJIa W CHJIa BHCIIHCIO JABJICHHA. BGKTOpHaSI
AuarpaMma coCtaBa CHJIbl KpUCTAIJIM3aAMOHHOI'O JaBJICHU .

14, KpI/ICTaJIJII/ISaHI/IOHHOG JaBJICHUC. Cocrasn KPUCTAJUIM3AIIUOHHOI'O  OaBJICHUSA:
00BEMHOE AAaBJICHUEC, ITOBCPXHOCTHOC AABJICHUC U BHCIIHECC JaBJICHHC.
15. Cocrasn KpUCTAJUIN3aOWUOHHOI'O0 JAaBJICHUA W CHJIBI KPHCTAJUIM3AIKMOHHOI'O

JnaBleHus B Tporecce Bosbmepa-Bebepa. YHuBepcaibHble 3aBUCHMOCTH KOMIIOHEHTOB
KPUCTAIIM3AIMOHHOTO aBIIEHUS OT pa3Mepa KpucTaiia.

16.  DkcrepuMeHTaIbHOE OIpeIeIeHue TTOBEPXHOCTHOTO U OOBEMHOTO AABICHHUH MPH
KpUCTAIIM3aMH. BO3MOXKHOCTh MOMYYEHHUI CBEPXBBICOKUX JaBIECHUH MpPU KPUCTAIIU3ALUN
HAaHOKPUCTAJJIOB.

17.  TlonmydeHue aaMa3HBIX TUICHOK.

18. 3aBUCHMOCTH 00beMa KpUCTaIa OT KOHIIEHTPAIIMN KPUCTAJUIM3yEeMOT0 BEIECTBA
B KpUCTAJUIM3allMOHHOM cpexe. Ciydall HEOTrpaHWYEHHOW KPHUCTAIM3ALMOHHON Cpelbl.
3aBUCHUMOCTh 00bEMa KpHUCTalla OT HW3MEHEHUs o0beMa KpUCTAIIIM3AMOHHON Cpebl.
[Tpenxpucranan3aloOHHbIE CPEIBI.

19.  VpaBHeHHE COCTOSHUS PACTYIIETO KPHCTaIIA.

20.  Iloctymar o0  CyIIECTBOBaHMU  (DPU3UKO-XUMHUECKOTO  paBHOBECHS  JJIs
MaKpOKpPHUCTAJJIOB.

21.  M3o0apHblil pocT KpuCTaula M3 pacljiaBa WJIM YMCTOW MapoBOM (aspl Wi U3

pacTBopa MpH MOCTOSHHON KOHIIEHTPAIMU W TIPH TOCTOSHHOM O00BEME KPUCTALTA3AI[MOHHOU
cpensl. YpaBHenue TomcoHa-KenbBHMHA i pacTylIMX KPUCTAJIOB MPU TEPEOXIIaXKICHUU
KPUCTAUTU3AI[MOHHON  Cpelbl. 3aBHCHMOCTh pa3Mepa KpUCTaula OT MEePeoXJIaxICHUS
KPUCTAITM3AIMOHHON cpeibl B HEPaBHOBECHOM IIpOIIecCe.

22.  H3oTepMuYecKHil pOCT KPUCTAJUIOB M3 paciljiaBa WM YUCTON MapoBoil (asbl, Win
W3 pacTBOpa MPHU IMOCTOSHHOM KOHIIEHTPAIMM M TOCTOSHHOM O00BEeMe KPHCTATU3AIIMOHHOMN
cpensl. YpaBHenue TomcoHa-KenbBuHA Ui pacTyliero KpucTallja MPU TEPECHIICHUH 10
JABIICHUIO. 3aBHCHMOCTh pa3Mepa KpHCTalula OT BHEIIHETO JaBJCHHUS B HEPABHOBECHOM
IpoLEecCe.

23. N306apHO-U30TEpPMUUECKU POCT KPHUCTAJUIOB NMPU H3MEHEHHWU KOHLIEHTPALUU
win o0beMa KPUCTATU3AIMOHHON cpenbl. YpaBHeHHe TomcoHa-KenbBuHa i pacTyiero
KpUCTAJJIa TPU KOHIICHTPAIIMOHHOM TIEPECHIICHNH. 3aBUCUMOCTh pa3Mepa KpUcCTalla OT
KOHIIEHTPAIIMOHHOTO TIEPECHINIEHUS B HEPABHOBECHOM IIpOIIecCe.

24, PaBHOBecHass MeracTtaOuipHas  00JacTh  KpUCTAUIM3AIMU. PaBHOBECHOE
MEPEChIeHNe KPHUCTAUIM3AIMOHHOM Cpeabl MO TeMIepaType, NaBICHHIO, KOHIIEHTPAUUd U
o0bemMy 53Toll cpenbl. PaBHOBeCHOE BO3MYIIEHHE DPABHOBECHOTO MEPECHIIMIEHUS PACTYLIEro
KpHUCTaJLIA.

25. HepaBHoBecHas wmetacTaOwibHas o00JacTh KpUCTaM3anuu. HepaBHOBecHOE
MEPCChIICHUC KpI/ICTaHHI/BaHI/IOHHOﬁ Cpcabl IO TEMIICPATYpPEC, AABJICHUIO, KOHLCHTPALUU U
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o0vemy 9TOi cpenbl. HepaBHOBecHOE BO3MYILIEHHE PABHOBECHOTO COCTOSIHUS PAaCTYIIETO

KpHUCTaJIA.

26.  uddepeHnmasbHOe  ypaBHEHHE  MAajoro HEPAaBHOBECHOTO  BO3MYIICHUS
pacTymiero KpucTasuia.

27. Pemenme  guddepeHIMaTbHOrO  ypaBHEHHMsT ~ Majoro  HEPaBHOBECHOTO

rapMOHHYECKOTO BO3MYIIEHHs pacTylnero kpucramwia. Cradunu3anys JaOUIbHOCTH PACTYILETO
KPHCTAJUIA TIPH TAKOM TapMOHUYECKOM BO3MYIICHUH. AHAJIOTUS C MasTHUKOM Karuisl.

28.  Crabunm3zanus JTaOMJIBHOTO PAaBHOBECHS PACTYIIETO KPHUCTAJIa MPU TEIUIOBOM
(GIIyKTyalMOHHOM HEPAaBHOBECHOM BO3MYIICHUM KPUCTAIIM3aLMOHHON Cpenbl. YCIIOBHS, NPU
KOTOPBIX HACTYIACT TaKasi CTA0MIN3aIIuSI.

29.  PaBHOBecHas W HEpaBHOBECHAs MHOXKECTBEHHas Kpucraumzamus. [Ipusznaku
ITUX BUJIOB KPUCTAILTH3ALUH.

4. O6beM y4eOHOM TUCHUIITHHBI

B 3aueTHBIX B akanem.
Bunsr yue6HOM paboThI SAMHUIIAX gacax

OO01mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 5 180
AyIMTOpHBIE 3aHATHS: 2 64
Jlexuuu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 1 32
JlaGopaTtopHbie paboTsr (JIP) - -

CamocrositesbHas padora (CP): 3 116
Bua KoHTpoOJIsi: 3a4eT ¢ OlleHKOH - -

AHHOTaNUs NPOrpaMMbl Y4eOHOM JUCHUIIIMHBI
«Dusznyeckasi Xumusi peajbnoro kpucrauia» (b1.B.0J1.23)

1. Heap aucuunauHbl — GOpMHUPOBAHKE Y CTYACHTOB OakajaBpuara MpeICTaBICHUN O
METOJIaX YIPaBJICHUS SBICHUSAMH JIePEKTOOOPa30BaHUS B KPUCTALTHICCKUX (a3ax, 0 crocodax
CUHTE3a KPUCTAJUIOB C 33JJaHHBIM YPOBHEM Je(PEKTOB U >KETaeMbIMH CBOWCTBAMHU.

2. B pe3yabTaTre u3y4eHusi AUCHUIIMHBI 00yYAKIIHIACS TOJIKEH

3name:

- KIaccuukanuio 1e(heKToB B KPUCTALTUICCKIX MaTepraiax;

- METO/IbI OTpe/IeJIeHHsI KOHIIEHTPAIlUii pABHOBECHBIX U HEPAaBHOBECHBIX J1€(DEKTOB;

- OCHOBHBIC THITHl HECTEXUOMETPUICCKHX (a3;

- OCHOBHBIE 3aKOHOMEPHOCTH BIIMAHUSA Je(PEKTOB HECTEXMOMETPHUH Ha CBOHCTBA
KPHUCTAJIJIOB.

Ymemn:

- WUCHOJb30BaTh  KBAa3UXUMHUYECKYI0  TEOPHIO  JUIS  ONHCAaHUS  IPOIIECCOB
nedekToo0pa3oBaHus B KpUCTAIAX;

- pacCUMTHIBATh KOHIICHTPAIHMIO Pa3MYHBIX THIOB JEPEKTOB W3 Pa3HOPOIHBIX
AKCIIEPUMEHTATBHBIX TaHHBIX;

- pacCYMTHIBATh CBOMCTBA KPUCTAIOB B 3aBHCHMOCTH OT KOHIICHTPAIIUM PABHOBECHBIX
TOYCYHBIX J1e(hEeKTOB.

Brnaoemw:

- HaBBIKAMHU OIpEAeTIeHUs] THUIOB AE(PEKTOB IO Pa3HOPOAHBIM 3KCIEPUMEHTAIBHBIM
JTAHHBIM;

- METOJIaMHU pacueTa KOHIICHTPAIHsI TeIJIOBBIX Ne(EKTOB U 1e(heKTOB HECTEXUOMETPHH;

- METOJaMH OIpPECICHUS TEPMOIUHAMUYECKUX TapamMeTpOB PaBHOBECHBIX TOYCUHBIX
ne(eKTOB B KpHCTaIax.

O6manate cneayromumu npodeccrnonanbubiMu komrereHnusvu (11K):16, 19

3. KpaTkoe coaep:xkaHue TUCHUTLIAHBI
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1. Beenenue.

WneanbHblil U peanbHblii (¢ gedexramu) kpuctaml. dusnyeckas XUMHUS KPUCTAIOB C
nedexTaMu, Kak 00JacTb 3HaHUM O (POPMUPOBAHMM CBOWCTB KpUCTallIa, OOYCIIOBJIEHHBIX €ro
nedexTHocThi0. Knaccugukaius neeKToB CTPyKTYphl KpUCTAILIA.

2. TeruoBoii Oecrnopsiiok B Kpucrayie. TeroBble JedekTsl. DeHOMEHONIOrHYecKast
XapaKTEepUCTHKA TEIJIOBBIX JIe(EeKTOB. BbIfBICHHE 3aKOHOMEPHOCTEH, OMUCHIBAIOLINX
3aBUCUMOCTbh KOHLEHTPALMK TEIUIOBBIX A€()EKTOB OT TeMIEpaTypbl METOAAMU CTATUCTHUYECKON
tepMomHaMuKH. KoHeHTpanus 1eeKToB Kak (GyHKIUS TEeMIIEpaTypbl B OJJHOKOMIOHEHTHBIX
KpUCTa/slaX. 3aBUCUMOCTb KOHIEHTpAallMM TEMJIOBBIX JAEe(PEKTOB OT TeMmepaTypsl B
JBYXKOMIIOHEHTHBIX ~ KPUCTAJUIMYECKHX  COCAMHEHHSX. OKCIHEPUMEHTAIbHBIE  METOJIbI
ONpe/ieNIeHNs]  KOHLEHTpPALMU  TEIUIOBBIX  J1e(eKToB.  BblsBIeHHE  3aKOHOMEPHOCTEH,
OTKCHIBAIOIINX SIBJICHUSA Je(PEeKTOOOpa30BaHUs B KPUCTAUIAX METOJAMHU KBa3UXMMUYECKOH
a”asoruu. ConocTaBiieHHE KBa3UXUMHUECKUX U CTATUCTUYECKUX METOJIOB.

3. becriopsimok B kpuctamie, 00yCIOBICHHBIH HAPYIICHUSAMU CTEXHOMETpHH. JleeKTh
HectexuomeTpur. O HEen30€KHOCTH HapyIIEHUS CTEXMOMETPUM B KPUCTAUIAX XMUMHUYECKHUX
coequHeHuii. Hecrexmomerpusi OMHApHBIX coenMHEHH. BnusHue nedekToB HECTEXHOMETPUHU
Ha CBOWCTBAa KPHUCTAIOB. 3aBUCHUMOCTb KOHLIEHTpAalUUH JAe(PEKTOB HECTEXHOMETPUU OT
OCHOBHBIX TEPMOJMHAMHYECKHX TIapaMEeTpOB — JaBJIeHUS H Temmeparypbl. OcoOeHHOCTH
AHAJTUTUYECKOT0 U Ipa)uiyecKoro ONUCaHMs TaKUX 3aKoHOMepHocTed. OToOpakeHue sBIEHUM
HApyIICHUS CTEXHOMETPUU Ha JauarpaMmax coctossHus. O TepMOJMHAMUYECKOH MpHpOJIE
HECTEXMOMETpUUECKUX (pa3 Kak TBEPHbIX PACTBOPOB M30BITOUYHBIX KOMIOHEHTOB B OCHOBHOM
BemiecTBe. TepMOIMHAMUYECKUI aHAIU3 MPUYWH, ONPEACISIONNX BUI 001aCTH TOMOT€HHOCTH
U €€ N0JIOKEHHE Ha JMarpaMMe COCTOSTHHSL.

[Ipo6Gnema coOCTBEHHBIX MpuMeceil B 0cO00 YHMCTOM KPHUCTAIUIE CTEXMOMETPHUYECKOTO
coctaBa. (PUNKO-XUMHUYECKHE OCHOBBI METOJIOB PpEryJMpOBaHUS YPOBHS COOCTBEHHBIX
npuMeceii B TaKWX KpHCTaUIax. OJHepreThka aedekTtoB Hectexwmomerpuu. OmpeneneHne
OCHOBHBIX TE€PMOJIMHAMHYECKUX TapaMmeTpoB aepexroodOpazoBanus [IHumed, [1Smed, [1Gued,
pacueTHbIE U IKCTIEPUMEHTAIBHBIE METO/IBI.

4. 3akio4eHue.

[lepcneKTHBBI Pa3BUTHS XUMHH TBEPAOTO Temna. [IpoOieMsbl, CBA3aHHBIC C MAbHEHIIINM
pa3sBUTHEM TEOPUHU pasynopsaoueHus Kpuctamio. IIpoGiaemsl HectexuomeTpuu. [IpoGiemsl
MOJTy4YEHUsT O€3IMCIIOKAIIMOHHBIX KPUCTAJIIOB.

4. O6beM yueOHOi THCIHIIHHBI

B 3auerHbIX B akanem.
Bunsr yue6HOI paboThI €IMHUIIAX qgacax

O01asi TPY10€eMKOCTh IMCHUILUIHHBI M0 Y4eOHOMY IJIAHY 4 144
AyIHMTOpHBIEC 3AHATHS: 2 64
Jlexumu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 1 32
JlaGoparopusbie pabots! (JIP) - -

CamocrositesbHas padora (CP): 2 80
Bua KOHTPOJIA: 32a4eT ¢ OLeHKOM - -

4.4.3. IncuMnJMHbI BAPMATHBHON YaCTH (JUCHHUILIMHBI 110 BBIOOPY)

AHHOTaIusA pado4yeld NIPOrpaMMbl JUCHHUILINHDBI
«JIeKTUBHBbIE JUCUMILTHHBI 10 (pu3nYeckoil KyabType u cnopty» (b1.B./IB.)
1 Hesn AUCUMNIIMHBI
— OBJIQJICHHE CHCTEMOM TMpPAaKTUYECKUX YMEHHUH U HaBBIKOB, 00€CIEeYUBAIOLINX
COBEPIIICHCTBOBAHUE TICUXO(PU3UUECKUX CITOCOOHOCTEH;
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— pa3BUTHE CHOCOOHOCTEl HCHONB30BaTh pa3zHoOOpa3Hble (GopMbl  QU3NUECKON
KYyJbTYpbl, CIOPTa U Typu3Ma JUIsl COXPAHEHHUS M YKPEIUIEHHs CBOErO 30pOBbsSl U 3/10POBBS
CBOMX OJM3KUX B IOBCEAHEBHOM KU3HU U NPOPECCUOHATBHOMN e TEbHOCTH;

— ¢opMupOBaHHE MOTHBAIMOHHO-IICHHOCTHOT'O OTHOUICHHS K (PU3MYECKON KYIbTYpeE,
¢buznyecKOMy COBEpPIICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 3JI0POBBII 00pa3 JKU3HH;

— oO0yuyeHue TEXHUYECKUM U TAKTUYECKUM IIPUEMaM OJIHOTO U3 BUIOB CIOPTA.

2 B pesyabrare wu3y4YeHHs] JMCHMILIMHBI OO0y4Yaloluiicd 10 MporpaMmme
0akaJjiaBpuaTa J0JIKeH:

Obaaoams crnienyromumu o0mekynbTypHbiMU (OK) KOMIETCHIHSIMH:

—  CIIOCOOHOCTB K cCaMOOpraHu3aluy u camooopasoBanuio (OK-7);

—  CHOCOOHOCTH HCIIOJIb30BAaTh METOABl M CpeACTBAa (DU3MUECKON KYyIbTYpBI JUIS
o0ecrieueHHs IOJTHOLIEHHOH colmalibHO# U npodeccnonansHol aesitenapnoct (OK-8).

3namy:

—  Hay4YHO-TIPAaKTUYECKHE OCHOBHI (PHM3UUECKOU KYIbTYpHI U CIIOPTA,

—  COIMAIBHO-OMOIOTHYECKNE OCHOBBI (DU3MUYECKON KYJIBTYPHI M CIIOPTA;

—  BJIMSHHME O3[OPOBHUTENBHBIX CHCTEM (PU3MUECKOrO BOCIMTAHMSI Ha YKpPEIJICHUE
3I0pOBBsI, MPOPMIAKTUKY MPOHECCHOHATBLHBIX 3a00JICBaHMI U BPEAHBIX MPUBBIUEK;

— crnocoObl  KOHTPOJS W OHEHKM (PHU3UYECKOro pa3BUTHS U (QU3MUECKOU
MOATOTOBIIEHHOCTH;

— IpaBuiia U CHOCOOBI MJIAHUPOBAHUS UHJMBUYaIbHBIX 3aHATHHA PA3IMYHON 1I€JIEBOM
HAIPaBJIEHHOCTH;

— cnoptuBHbie Tpaguuuu MXTU-PXTY um. JI.1. Menaeneena.

Ymemn:

—  BBINOJHITh WHIUBUAYAIBHO MOJO0OpPAHHBIE KOMILIEKCH MO (PU3UYECKON KYIbType U
pa3IMYHBIM BUAAM CHOPTa;

—  OCYILECTBJIATh CAaMOKOHTPOJb 3a COCTOSHMEM CBOEr0 OpraHu3Ma M coOJroaaTh
IIpaBUJIa TUTUEHBI U TEXHUKU O€30MaCHOCTH;

—  OCYIIECTBJISITb TBOPYECKOE COTPYIHHUYECTBO B KOJJICKTUBHBIX (opMax 3aHATUH
(bu3nUecKoil KyInbTypoil U CIOpPTOM;

—  BBINOJHSATH PUEMBI 3aLIUTHl 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemw:

— CpeICTBAaMM M METOJaMH YKpEIUIeHUs] MHIMBUAYaJIbHOTO 3/10pOBBS, (U3NUYECKOTO
CaMOCOBEPILECHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (U3WYECKOW MOJITOTOBIEHHOCTH, HEOOXOAUMBIM IS
Ka4eCTBEHHOT'O YCBOCHHUS MPO(ECCHOHABHBIX YMEHUN U HaBBIKOB B ITpoliecce 00yueHHs B BY3€,
JUIs o0OecrieyeHusl TOJIHOIEHHON COIMAJbHOW W TPOo(EeCCHOHATBHON JIeATeTbHOCTH TIOCIIe
OKOHYaHHUs1 y4eOHOTO 3aBEJICHHUS;

—  TEXHUYECKMMHU U TAKTHUECKMMU HABBIKAMH B OJJHOM M3 BHUJIOB CIIOPTA.

3 Kparkoe coaep:xaHue TUCHMILIHHBI

Kypc muciumiuael «JJIeKTHBHbIE AUCHUIVIMHBI MO (U3HYecKOl KyJabType H
CIIOPTY» peau3yeTcs yepe3 BapHaTUBHBbIA KOMIIOHEHT (AJIEKTHBHBIA MOnyib) 328 yacoB (BU.I
CIOpTa MO BBIOOPY CTYNIEHTA), B 3aYETHBIE €AUHUIBI HE IEPEBOIUTCS, ABISIETCS 00s3aTeIbHBIM
JUISL ICTIOJTHEHUSI TIPU OYHOU (hopme 00yUeHUs..

[Iporpamma paccuuTaHa Ha U3YYEHUE TUCLUUILIUHBI «JIeKTHBHbIC THUCHMILUIMHBI IO
(pu3uyeckoii KyJbType W CHOPTY» B TEUYEHHE IIECTH CEMECTPOB M IMPEANOaraeT, 4ro
oOyyaromuecsi UMEIOT TEOPETHYECKYIO IOATOTOBKY B OONACTH IUCHUILIMHBI «DHU3nuecKkas
KylIbTypa M CHOpPT», 3aKaHYMBACTCA 3a4€TOM B KOHIE KaxJaoro cemecrtpa. KoHTpois
yCIIEBAEMOCTH CTYAECHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

IIpakTuyeckue 3aHATHS.
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[IpakTuueckuii pa3aen mporpaMMbl peaau3yeTcsi Ha y4eOHO-TPEHUPOBOYHBIX 3aHITHUSX B
y4eOHBIX TpyInax no odmei GU3NIecKoi MOAr0TOBKE WM IO BEIOPAHHOMY BHIY CIIOPTA.

[IpakTuueckue 3aHATHS T[OMOTAlOT MPHUOOPECTH OMNBIT TBOPYECKOW MPAKTUUECKON
JeSITeIbHOCTH, PAa3BUBAIOT CaMOCTOSITEIBHOCTh B (PU3MUECKOW KYJIBType M CIOpPTE B LEJSIX
JOCTHXKEHUSI (U3UYECKOTO COBEPILEHCTBA, IIOBBIIIAIOT YPOBEHb (DYHKIHMOHAIBHBIX U
JIBUTATENILHBIX CIIOCOOHOCTEH, HAIIPAaBICHHO ()OPMUPYIOT KA4eCTBA U CBOMCTBA JINYHOCTH.

[IpakTrueckuii paszzmen BKJIOYAaeT B ce0s mompasienbl: IO o0med (Hu3ndeckoi
noaroroBke (ODII) u cnenmansHOM hu3mdeckoit moaroroske o Bugam cropra (COIT).

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upyIOTCSs Ha  [IMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUN M METOIUYECKUX YMEHHH, Ha MPUMEHEHUH DPa3HOOOPA3HBIX CPENICTB
buznyecKoil KynbTypbl U CHOPTA, CIOPTUBHON U MPOGECCHOHATBHO-TIPUKIAAHON (r3rueckoit
MOJITOTOBKE.

VYaensercs BHUMaHuEe BOMPOCAM IPOBENCHHUs COPEBHOBaHUU (TMpaBuiia COPEBHOBAHUI,
crcTeMa PO3BITPHILICH, OTpeiesieHue modeauTeneid, 000pyI0BaHHE U HHBEHTAPh ).

Kputepuem ycnemHocTs ocBoeHUsI y4eOHOro mMaTepuaia SBISeTCs dKCIEpTHas OIlEHKa
IpenoaaBaresis, YUUTBHIBAIOIIASL pecyisApHOCHb NOCeweHUus 00A3amenbHblX YUeOHbIX 3aHAmul,
BBITMIOJTHEHHE YCTAHOBICHHBIX Ha JAaHHBIM ceMecTp KOHTPOJIbHBIX HOPMAaTHUBOB (TECTOB) OOIIei
(GU3MYECKON H CIOPTUBHO-TEXHUYECKOW TMOATOTOBKM [UISl OTIEIBHBIX TPYII Pa3THYHON
CIIOPTUBHOM HANPAaBIEHHOCTH.

4. O0beM yueOHOH TUCHMILINHBI (BAPUMATUBHbIN KOMIIOHEHT)

. Bcero Cemectpsl
B ysie6Hoi padoTs: wacos | | | I | N [ IV |V |V
O0mas TpyA0eMKOCTb 1M CHUILTHHBI 328
10 y4e0HOMY ILIAHY
AyIMTOpPHBIE 3AHATHS 296 32 66 66 66 66 32

Jlexiuu (Jlek)

[TpaxTrueckuii 3anstus (I1P):
1. YueOHO-TpeHUPOBOYHBIE 3aHATHS

296 28 60 | 60 60 60 | 28
(mo Buaam criopra)

2. KoHTpONBHBIH pa3uen 32 4 6 6 6 6 4

Buja uTOoroBoro KOHTpoOJIsi: 3a4eT 3auer

AHHOTanusA padoyel NporpaMMspl JUCHMILIMHBI
«OcHoBbI MeHekMeHTa 1 MmapkeTuHra» (b1.B./IB.1.1)

1. Heap AUCHUIVIMHBI - TIOJy4YE€HHWE CHCTEMBbl 3HAaHUM O 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHHUSI XMUMHYECKOTO TPOM3BOACTBA B CHUCTEME HAIMOHANBHOW HSKOHOMHKH,
MIPEACTABJICHHUH B 00JIaCTH MEHEHKMEHTA M MApPKETHUHTA, BKIIFOUAs METOIOJIOTHYECKHUE OCHOBBI 1
3aKOHOMEPHOCTH, (DYHKIIUU, METO/IbI, OPTaHU3AIIOHHBIE CTPYKTYPhI, OPTraHU3AINIO MPOIIECCOB,
TEXHUKY M TEXHOJIOTHMIO MEHEIPKMEHTAa W MAapKETHHTA B YCIOBUAX PHIHOYHOW DKOHOMHKHU;
3aJI0’K€HHE OCHOB TIPO(EeCCHOHATTLHOM IS TEIHOCTH 0aKaIaBpoOB.

OCHOBHBIMHU 3a/ladyaMH JUCIUILTUHBI SIBISIFOTCS MPHOOPETEHUE CTyASHTaAaMH 3HaHUN
OCHOBHBIX TIOJIO)KCHHM TEOPUM MEHEIKMEHTA W MapKeTUHra W YMEHUH MPaKTHIECKOTO
WCIIOJIb30BAaHUS UX B YIIPABICHUH XUMUYECKUM MPEITPUATHEM.

2. B pe3yabTaTe U3yYyeHUs: TUCHHUIIMHBI CTYEHT J0JIKEH

3namo:

- TEOPETHUYECKHE OCHOBBI U METOBI Pa3pabO0TKH IIEJIM U CTpaTETnH OHU3HECa;

- METOJIbl U TEXHOJIOTUH MPUHSITHS U peau3allii YIPaBICHUECKUX PELICHUN;
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- OCHOBHBIE TpeOOBaHMS K PYKOBOIHUTENIO, CTUIIO €ro paboThl, TaKTUKE TEKYIIETro
pacnopsiAUTENbCTBA;

- COBpeMEHHble  MHGOpPMAIMOHHBIE  TEXHOJIOTMM W  TEXHUYECKHE  CpEeACTBa
MEHEKMEHTa U MapKEeTUHTa;

Ymems:

- TPUHUMATH YIPABIEHYECKUE PEIICHUS 1 OPTraHU30BBIBATH MX BBIOJIHEHHE;

- cobupath, 00pabaThIBaTh U UCIIOIH30BaTh HH(POPMAIIHIO;

- OpraHu30BBIBATH W CTHUMYJIUPOBaTh TPYyH JIOACH, VYKPEIUIATh TPYAOBYIO U
MIPOU3BOJICTBEHHYIO TUCIUILIMHY;

- paboTaTb € JOKyMEHTaMM, IIOJb30BaTbCs 3aKOHAMH, HOpPMaMu M IIpaBUJIaMU
aIMUHHUCTPATUBHOMU JESITEITbHOCTH;

- pacmpenensTh 00S3aHHOCTH M OTBETCTBEHHOCTH; MCIOJB30BATh METOABI MOTHBALUU
nepcoHaia, KOHTPOJIUPOBATH U PETYIUPOBATH UCTIOTHEHHE IJIAHOB,

- PYKOBOIHTBH MEpCOHATIOM, 3()h(HEeKTUBHO HCHOB3Ysl BIACTh M BIUSHHE, ONTUMAIBHBIN
CTHJIb PYKOBOJICTBA;

Braoemy:

— HaBBIKAMH CAMOCTOSATEIBHOTO OBJA/ICHUS HOBBIMU 3HAHUSMHU IO TEOPUU U MPAKTHKE
MEHEP)KMEHTAa U MapKETHHTA.

Obnadams cneayoluMu O0IIEeKyIbTYpHbIMU KoMneTeHIussMu OK-7

3. KpaTtkoe coaep:xaHue TUCHUILIHHBI

1. OcHOBBI MEHEKMEHTA.

[Ipenmert, MeToq U coaepkaHue AUCUUILTHHBI «OCHOBBI MEHEIKMEHTa M MapKETUHTa.
DBOIIONNS KOHIIETIIII MEHEeKMEHTA

VYnpaBieHyeckre pelieHuss M TEeXHOJOrus ynpasieHus. llpuHsaTne pemeHus B
MEHEe/DKMEHTe. PerieHust mpy BBITIOTHEHUH (QYHKIHMNA TIAHUPOBAHUS, OPTaHNU3allMH, MOTHBAIHN
u KoHTpois. TpeGoanus k pemenusM. Knaccudukanums pemenuii. MeToasl pa3paboTKu
yIpaBIeHYeCKUX  pemieHuil. PeneBanTHas wHpopManmus Ui TPUHATHS — PEIICHHS.
CyneponTumaibHOE peLICHHUE.

[Mpunnuner  ynpaBnenust  nepcoHanmoM.  OcoOeHHOCTH  moadoOpa U OLIEHKH
npo¢eCCHOHATIBPHON MNPUTOAHOCTH MepcoHana. [IpUHLIMIBI MPOEKTUPOBAHUS ONTHMAIIBHBIX
CHCTEM MOTHBalMM Tpynaa. DPpdeKTuBHOE yrpaBieHue mepcoHanoM. CucremMa yrIpaBJICHHS
nepcoHanoM. OCHOBHbIE NPUHIMIIBI U TpeOOBaHUSA K (OPMHUPOBAHUIO CHUCTEMBI YIpaBJIECHUS
epcoOHAIOM. J{OJPKHOCTHAsA HHCTPYKIIHS.

Brnacte, BAMsiHUE, THIEPCTBO, CAMOMEH/KMEHT U PYKOBOJICTBO. POPMBI BIACTH: BIIACTh,
OCHOBaHHasi Ha MPUHYKJIEHUU; BJIACTh, OCHOBAHHAsl HAa BO3HArpakJIEHUU; KCIEPTHas BIACTb;
3aKOHHas (TpaJAMLMOHHAs) BJIAcTh; 3TAJOHHAs BJIAcTh (BJacTh mpumepa). Bnusuue. Xapusma.
OcCHOBHBIE TEOpPUU JHEPCTBA: TEOPHs BEIMKHUX JIFOJEH; KOHUEHIUS JHUIEPCKOro MOBEICHHUS;
CUTYallMOHHBIH MOIXO/.

Onenka 3¢ dekTuBHOCTH yripaBieHus. OCHOBHbIE MOHATHS 3PHEKTUBHOCTH YIPABIECHUSI.
OddextuBHOCTh (PyHKIMNE MeHEMKMEHTa. DPGEKTUBHOCTh B3aUMOJCUCTBUSA C JEIOBBIM U
¢onoBbIM oOKpyxkeHueM. Ilokazarenu »s¢dextuBHOCTH yrpaBneHus. Ilomxoael k pacuery
nokasaresnei 3¢ppeKTUBHOCTH yrpaBieHus. OueHka 3ppeKTUBHOCTH yIIpaBICHHUS.

2. OCHOBBI MApKETHHTA.

[TonsTHe MapkeTHHTa, IeTW MapKeTHUHra. MapKeTHHT KaK CHCTeMa YIpaBIICHUS,
pETyJIMpOBaHUs U U3ydeHUs peiHKA. [loHATHE MOTPEOHOCTH, HYKIIBI, CIIPOCa, PhIHKA. PRIHOK Kak
cucTeMa B3aWMOOTHOIIEHUH MEXIY CYLIECTBYIOIIMMHU WM NMOTEHUMAIBHBIMU MPOAABLAMHU U
MOKYTaTeIsIMU KaKUX—JIMOO0 TOBApOB.

MapkeTuHroBasi cpesia NpeanpusaTHs: MoHATHE U Kiaccuukanus. [TonsTre Makpocpeas
U MHKpPOCpEIbl MapKeTHHra. BHYTpEeHHsIsI W BHEIIHSAS MHKpOCpena MapKeTHHra: (akTopbl U
CcyObeKkTbl MuKpocpenbl. OCHOBHBIE THIBI NOCPETHUKOB. (OCHOBHBIE THIIBI KOHTAKTHBIX
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aynutropuil. DakTopbl MaKpoCpe bl MAPKETHHTA.

Crpoc xak o0BeKT MmapkeruHra. [lorpeburenbckoe moBeAcHHE Kak OOBEKT M3ydeHUs
MapkeTuHra. OCHOBHBIE (DaKTOPbI, BIUAIONIME HA MOBEICHUE MHIMBUIYaTbHBIX MOKYyIaTeNeH.
[lenu wmccrnenoBaHus TOBEIEHUsS MOKymareneil. MoTuBanus moTpeOHOCTEH, ee 3HA4YCeHUE IS
MapkeTHHra. Mojenau MOKyInaTenbckoro mnopeneHus. [loOyauTensHble MOTHUBBI U UX BUJbL:
paroHa bHbIC, A3MOIMOHATBHBIC W HPABCTBCHHBIC. T€OpUHM MOTHBAIIMH IOTPEOUTEIIHCKOTO
MTOBEJCHUSI.

ToBapusiii Mmapketunr. [lonstue ToBapHOU monutuka Gupmsl. [IpuunHbl yerapeBanus u
OOHOBJICHHUSI TOBapoB. TOBapHbIE CTpaTeTHMU: Bapualus NOpoAykTa, auddepeHuupoBaHue,
nuBepcuduKaius npoaykra. PazpaboTke HOBBIX TOBapoOB. DTambl pa3paboTku ToBapa. DakTopsl
ycrexa HoBoro ToBapa. Ilonstus kauecTBa, KOHKypeHTocmocoOHocTu. TectupoBaHue ToBapa,
METO/IbI TECTUPOBAHUS, CEPTUDUKAIIHS.

LleHOBOM MapKETUHI. YCHWJIEHHE CTPAaTErMYeCKOW POJU LIEHbI B MPOLECCE N3MEHEHMS
SKOHOMMYECKOW M KOHKYPEHTHOW cpelapl. MecTo 1eHbl B CHUCTEME MapKETHHIOBOIO
[IEeHOOOpa3oBaHus. JTamnbl MapKETUHTOBOTO IeHOooOpa3oBaHus. PakTophl HEHOOOpPa30BaHUS.
[TpousBocTBEHHBIC (DAaKTOPHI IICHOOOPA30BAHUS: U3ICPIKKH, TPOU3BOJICTBCHHBIC U (PMTHAHCOBEIC
BO3MOKHOCTH.

CoOpiTOoBOM MapkeTuHr. [loHATHE TOBapOABIKEHHUS. ODKOHOMHYECKOE H (PU3UIECKOE
nepeMenieHre ToBapa. IloHsTue cObiTa TOBapa, ero Tumbl. @OyHKIMH COBITa, MOTOKHU
TOBapOABMKECHUS. OTIMUUTEIIBHBIE XaPaKTEPUCTUKH COBITA/TIPOIaXKH M COBITOBOTO MapKETHHTA.
CopepxaHrie OCHOBHBIX 3TalloB cObITa KOMITAHUU: TIOUCK TOKYIATElNs, OpraHu3anus oopaboTKu
Y BBITIOJIHEHUS 3aKa30B. OCHOBHBIE 33/1a4d KOMMEPUYECKOM JIOTUCTUKH.

4. O6beM y4eOHOI TUCIUIIIHHBI

Brust yaeGHOM paGoTsI B 3auernbix | B akanmem.
SIMHHIIAX Jacax

O0mas TpPyA0EMKOCTb JMCHHMILIMHBI 110 Y4eOHOMY ILJIAHY 3 108
AyIHMTOpHBIC 3AHATHS: 0.89 32

Jlexmu (Jlek) 0,44 16

[Tpaktiueckue 3ansatus (I13) 0,44 16
CamocrositesnsHas padora (CP): 2,11 76
Bua konTpoJs: 3auer - -

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«OCHOBBI TEXHHYECKOT0 pery;JiIMpoBaHus U ynpasJjenue kauecrsom» (51.B./1B.1.2)

1. Heab AMCHMIUIMHBI - HAYYUTh CTYJIE€HTOB IPUMEHSTh KOHTPOJIbHO-U3MEPUTEIBHYIO U
UCIBITATENbHYI0 TEXHUKY, METOAAM U CpPEICTBAM TEXHUYECKOI'O DPETYJIHNPOBAHUSA, METOJAM
KOHTpOJISI ~ KayecTBa  BBIMYCKaeMON  MPOIYKIMH, pecypco- U dHeprocOepekeHus
TEXHOJIOTMYECKHUX IPOLECCOB C UCIOIb30BAHUEM CTAHJAPTHBIX METOJIOB.

3auaanI/1 HU3YUYCHUSA OUCHUILIMHBI SABJIAIOTCA COBCPIICHCTBOBAHUEC MCTOAMUK KOHTPOJIA
KayecTBa MPOM3BOJICTBEHHBIX IPOIECCOB, pa3paboTKa CHCTEM YIPABICHHUS KadyeCTBOM,
pa3paboTKa HOPMATHUBHBIX JIOKYMEHTOB PAa3HOTO YPOBHS, CO3/IaHHE HOBBIX METOJIOB U3MEPECHUMH,
NOJIy4eHHE U3MEepUTENbHON HHPOpMaIuu TpeOyeMoro KauecTBa.

2. B pesyabTare udy4eHus AUCHUILIMHBI CTYAEHT 10JIKeH

3HaMb:

— 3aKOHOAATCJIBHBIEC W HOPMATHBHO IIPAaBOBLIC AKTbl, METOAUYCCKHE MATCPHAJIBI I10
TEXHUYECKOMY PEr'yIHPOBAHUIO;

— NCPCHCKTUBBLI TCXHUYCCKOI'O0 Pa3BUTUA U 0COOEHHOCTH ACATCIIbHOCTH OpFaHI/ISaLII/II\/'I,
KOMIICTCHTHBIX Ha BaKOHOI[aTeJIBHO-HpaBOBOﬁ OCHOBE B 00JIaCTH TEXHUYECKOTO PEryjinpoOBaHusA;
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— OCHOBBI TEXHUYECKOTO PETYJINPOBAHMUS,

ymemy:

— OPUMEHATh METOJbl W NPUHIUIBI CTAaHAAPTH3ALMU TpPU Pa3pabOTKE CTAaHAAPTOB U
JPYTrUX HOPMATHUBHBIX JIOKYMEHTOB;

— IPOBOJUTH MOATBEP>KIACHHE COOTBETCTBUSA MPOJIYKIUH, TMPOIECCOB U  yCIyT
PeIbABIIEMBIM TPEOOBAHUSIM;

— MPUMEHSATH METOJIbI KOHTPOJISI U YIIPABIICHHUS KAUECTBOM;

— aHAJIM3MPOBATh TaHHBIE O KAUECTBE MPOAYKLUHU U ONPEACIATh NPUIHHBI Opaka;

— HCII0JIb30BAaTh KOMIIBIOTEPHbIE TEXHOJOTUHU JJISl IJIAHUPOBAHUS M MPOBENEHUs1 padoT
[0 TEXHUYECKOMY PEryJIMPOBAHHUIO;

enademsn:

— HaBBIKaMU UCIOJIb30BaHUSI OCHOBHBIX HHCTPYMEHTOB YIPABJICHHS KA4€CTBOM;

— HaBbIKaMd OGOpPMJICHHSI PE3yIbTaTOB HUCHBITAHUNH W MPHUHATHUS COOTBETCTBYIOIIMX
pEIICHUI;

— HaBBIKaMU 0(pOPMIICHHS HOPMATUBHO-TEXHUYECKOH IOKYMEHTALINH.

Obaadams CIeNYOMUMU OOMICKYIbTYpHBIMU KoMITeTeHITus MU OK-7

3. KpaTtkoe copep:xaHue JUCHHUILIAHBI

1. Beenenue. 3akoH PO «O TeXHUYECKOM PETYIUPOBAHUM.

Mepbl  TEXHHYECKOTO peryjiupoBaHHs, OCHOBaHHbIE Ha 3aKOHOJATEIbCTBE 00
OTBETCTBEHHOCTH 32 KAueCTBO M 0E30IMAaCHOCTH IMOCTABISIEMON MPOAYKIWHU («3aKOH O 3alIuTe
1paB MOTPEOUTENICH).

HeorBpatuMoCTh ~ OTBETCTBEHHOCTHM  M3TOTOBUTEISl M OpraHU3alUMd B  LENU
«U3TOTOBUTENb- MPOJIaBELl- TOTPEOUTENbY.

Heno6pokauectBennass mnpoaykuusa. MckaxkxenHas wuHdopmanus o (aKTHUYECKUX
XapakTepucTukax npoaykuuu. danscudunupoBanHas npoaykius. OTBETCTBEHHOCTh MPOJaBIa
Y U3FOTOBUTEIIS.

Jloka3zarenbCcTBO  TOOPOKAUECTBEHHOCTH pEeaTu3yeMO MPOJYKLIHUU H3TOTOBUTENIEM.
Ces3p MexAy HanuuueMm aedekta U BenuduHou yiiepOa. KadecTBeHHass MpoOayKIusi-yCclIOBUE
BBDKUBaHMs (pUPM B KOHKYPEHTHO Gophoe.

TexHuueckoe  perylvpoBaHHME, OCYIIECTBISIEMOE TIOCyAapcTBOM B oliactu
0€30IaCHOCTH  NMPOJYKTOB. TEeXHHWYECKHE pErJIaMeHThl M OIeHKa COOTBETCTBUA. Buabl
TEXHUUYECKUX persiaMmeHToB. CojiepkaHie TEXHUUYECKUX periiaMeHToB. [IpaBuia noctpoeHus.

Dopmbl TEXHUYECKOTO pETyJINPOBAHHUS. [TonTBepxenne COOTBETCTBHUS,
roCy/1apCTBEHHBI KOHTPOJIb, HAA30P.

AKkpeauTanus Kak (opma rocyapcTBEHHOTO TE€XHHYECKOTo perynupoBanus. Lleau u
NPUHIUIBL  aKKPEAUTAMA. AKKPEIUTAlUs OPraHOB IO CEPTUPHUKAIMHA ¥ HCHBITATeIHHBIX
nabopatopuil.  CepTH(UKALMOHHBIE  MCIBITAHUS  TNPH  aKKpeauTauud.  3apyOeskHas
aKKpeIuTalusl.

Meppl, mpeaycMaTpUBAIOIIUME  HCIOJb30BAHUE  JOOPOBOJBHBIX  CTaHJAPTOB U
nobpoBosbHOM cepTudukanuu. KadectBo. Bueapenme cuctem kadectBa. OOydyeHue u
UH(POPMHUPOBAHUE NTOTpEOUTEINEH.

[TpuHIUTIBL 11 GOPMBI TOATBEPKIEHUS COOTBETCTBHA. CXEMBI

2. MeTtom4ecKne OCHOBBI YIIPaBJIEHUs KAU€CTBOM

Craguy >KU3HEHHOTO IHUKJIA MPOIYKIUU. MeToapl OLIEHKH KauyecTBa MPOJIYKIUU.
CranpapTusanuss B YOPaBICHWU KadyecTBOM - MexayHapoanbsle ctaHnaptel cepuu 9000.
3apyOexHbIi U OTEUYEeCTBEHHBIM ONBIT ympaBieHus kadecTBoM. Konuenmus «Bceobmiero
yIpaBJIEHUS KaueCTBOM». MeTposoruueckoe odecredyeHne KauecTBa MpoyKIIHH.

JInuen3upoBanue. 3aKOH O JIMIIEH3UPOBAHUH.

Ceprudukarus Kak npoueaypa NoATBEPKIESHUS COOTBETCTBHUS.

[TpuHMnIBI 1 GOPMBI TOATBEPKACHUS COOTBETCTBHS.
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Cxemsl ceprudukanuy u aekinapupoBanus. Onucanue cxeMm JekiaapupoBanus (11-71) u
CepTHU(HKAINH.

JloOpOBOJIBHOE TOATBEPIKICHHE COOTBETCTBUS. OJKCIOPTHPYyEMass W HUMIIOPTHpYeMast
NPOAYKIMS, MOJyIekKamas 00s3aTeIbHOMY TOATBEP)KICHHIO COOTBETCTBUS. YCIIOBHS BBO3a Ha
TeppuToputo Poccuu nmpoayknuu, moaiexanieid 0053aTelIbHOMY MOITBEPIKIACHUIO COOTBETCTBUSI.

4.00beM yueOHOH THCHHUILINHBI

. B 3auetHpIX | B akamewm.
Bunsl yaeOHOM paboThI
eIUHHIIAX gacax

OO01mast Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyaUTOpPHBIE 3aHATHS: 0,89 32

Jlexumu (Jlek) 0,44 16

[IpaxTuueckue 3ansatus (113) 0,44 16

JlabopaTtopusbie padoTsi (JIP) - -
CamocrositesbHas padora (CP): 2,11 76

[ToaroTroBka K KOHTPOJILHBIM paboTaM 0,83 30

Jlpyrue BUIBI CAMOCTOSITENILHOU PaOOTHI 1,28 46
Bua koHTpoOJIA: 3aueT - -

AHHOTaNuUA padoyeil NPOrpaMMbl IUCUUIIMHBI
«Bpruncaureannasa maremaruka» (b1.B.J1B.2.1)

1. deap IMCHUIVIMHBI — NOJY4YEHUE CTYACHTAMH 3HAHMHM B 00JACTH BBIUYMCIIUTEIILHON
MaTeMaTHKH C MMPHUMEHEHHEM COBPEMEHHBIX CHCTEM KOMIBIOTEPHOW MaTeMaTHKH, B YaCTHOCTH
MATLAB, a Taxxe npuoOpeTeHre UMM NPAaKTUYECKUX HABBIKOB pa3pabOTKH KOMIIbIOTEPHBIX
QITOPUTMOB JUTSI PEIICHHSI MHKEHEPHO-TEXHUYECKUX PACUeTHBIX 3a/1ad.

2. B pe3yabTaTe 0CBOCHUS IMCHUIIMHBI CTY/ACHT 10JI7KeH:

3nams:

- BBIYMCIHMTEIbHBIE M QJITOPUTMUYECKHE aCHEKThl, HEOOXOIUMBbIE sl TNPUMEHEHUS
COBPEMEHHBIX CUCTEM KOMITBIOTEpHON MaTeMaTukH, B yacTHoctd MATLAB,;

- METOIbl ¥ aJITOPUTMBI JUISl peIlIeHHs] HHKEHEPHO-TEXHUYECKUX PAacUeTHBIX 33/1ay;

Ymemn:

- (hopManu30BaTh 3a/1a4M BHIYMCIUTEILHOW MaTEeMaTHKH,

- TpPHUMEHATH T[IOJIyYCHHBbIE 3HAHWSA TIPU PEIICHUH TPAKTHUYECKUX WHKEHEPHO-
TEXHUYECKUX PpAcCUeTHBIX 3a/ad  BBIYMCIUTEIBHOM MaTeMaTUKH, C  HCIOJIb30BaHUEM
COBpPEMEHHBIX CUCTEM KOMITbIOTEpHON MaTeMaTHKu, B yactTHoctu MATLAB.

Braoemy:

- METOJ]aMH TIPHUMEHEHHSI COBPEMEHHBIX CHCTEM KOMITBIOTEPHOW MaTEeMaTHUKH, B YaCTHOCTH
MATLAB;

- CIIOCOOHOCTBIO ITOCTAHOBKM M pEIICHUS WH)XCHEPHO-TEXHWYECKHX PACUYETHBIX 3a/1ad
BBIYUCIUTENIbHOW MaTeMaTHKU M HaBBIKAMU MHTEPIPETAlMM U MPUMEHEHHS IOTy4aeMbIX
pe3yJIbTaTOB.

Obnadams CleaAyOMUMHI OOIEKYIbTYpHBIME KoMnieTeHuusMu [1K-16

3. KpaTkoe conep:kaHue JUCHUTLINHBI

3.1.Anroputmsl 1 mporpaMMmupoBanue. HaBbiku u npaBuiia opopmieHus 6JI0K-CXeM.

3.2.Teopus norpemiHocteil. [lorpenrHocT KOMIBIOTEPHBIX BBIYMCICHUHN (OKPYTICHHUS).
[TorpemHoctn  anroputMoB. Coznanue M-mporpaMm M OCHOBHBIE omnepartopbl M-s3bika
nporpammupoBanuss MATLAB. Bapuantel crpyktypsl nporpamm Ha MATLAB. CrannapTtHbie
U HectaHaaptHble (QyHKuMH M-s3bIKa TpOrpaMMHUpPOBaHUS M OCHOBHBIC pemarenu (Solvers)
MATLAB.
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3.3.Bektopel W Matpuibl. PemeHune 3amad JuHEHHON anreOphl C HCIOJIB30BAHHEM
¢ynkunit LINSOLVE u INV.

3.4. OOpaboTka pe3yiabTaToB H3MepeHus. lcronab3oBaHuME BCTPOEHHBIX OINEPATOPOB
MATLAB.

3.5. Ilpubmmwxenne dynkuun. HMaTEpnonsamusa. Anmpokcumanus. lcnonbp3oBaHue
BcTpoeHHbIX onepatopoB MATLAB, B Tom uucne ¢pynkuuu POLYFIT.

3.6. Yucnennoe uaterpupoBanue. Mcmonas3oBanue BCTpoeHHbIX onepatopoB MATLAB.

3.7. Pemienne ypaBHEHHS C OJHHUM HEU3BECTHBIM. lIpuMeHEHHE YHMCICHHBIX METOOB C
ucrnonb3oBanueM pynkiuit FZERO.

3.8. Pemenue cucreM HENMHEHHBIX ypaBHEHUM. lIprMeHeHue YMCIIEHHBIX METOAOB C
ucnonb3zoBanueM pynkiuit FSOLVE.

3.9. Meronsl oHOMEpHOH onTUMu3anuK. Pemienne 3amaun ¢ mpUMEHEHHEM (YHKIUU
omaroMepHoit onrtumu3anuu FMINBND.

3.10. Metoasl MHOromepHoil onrtumuzauuu. IlocTaHOBKA 3ajauM U €€ pELICHHE C
ucnonszoBanueM ¢pynkiuit FMINSEARCH u FMINCON.

3.11. Metoas! pemenus nuddepeHIanbHbIX ypaBHeHHN. [IpuMeHeHHe YMCIIEHHBIX
METOJIOB JIJIsl MOJIEIUPOBaHKe ¢ ucnoiab3oBanueM gpynkuun ODE.

3.12. Metoasl pemenusi cucreM auddepeHIuanbHBIX ypaBHeHHH. [lpumenenune
YHCIEHHBIX METOJIOB ¢ ucnoibs3oBanueM ¢ynkimiit DSOLVE.

4. O0beM y4eOHOH JUCHHILINHBI

Brust yaeGHOM paboTs B 3auernpix | B akagewm.
€IMHUIIAX qacax

OO01ast Tpy/10eMKOCTh TUCHHUIIJIMHBI 110 Y4eOHOMY IJIaHy 3 108

AyIUTOPHBIE 3aHSITHS: 0,89 32
Jlekuun - -
[IpakTueckue 3aHATUA - -

JIaboparopHbie pabOTHI 0,89 32

CamocrosiTesbHast padoTa 2,11 76
PacueTHO-rpaduueckue paboThl - -

Jlpyrue BUJbI CAaMOCTOSATENIbHOM PabOThI 1 18
Buja HTOrOBOro KOHTPOJIS 3HAHUM: 3a4eT - -

AHHOTaNus padoyeil NPOrpaMmbl AU CHHUIIIMHbBI
«/uckpernas matematuka» (61.B./1B.2.2)

1. Heap aucuumiauHbl — GOPMHUPOBAHUE y CTYACHTOB CHUCTEMBl OCHOBHBIX IMOHSTH,
UCIOJIb3YEMBIX Ul TIOCTPOEHHUS Ba)KHEHWIIMX MaTEMAaTUYECKUX MOJIENEH, U MaTeMAaTHYECKUX
METOJIOB JIJIsl ONIMCAHUS PA3JIMYHBIX MPOIIECCOB.

2. B pe3yabTaTre H3y4eHUs AUCHMIIIUHBI CTYAEHT J0JIKeH

3HamMb:

- OCHOBHBIE TOHATUS U METOABl JUCKPETHOM MaTEeMaTHKH, MAaTEMaTHYECKUX METOJI0B
penieHus npodecCuOHANbHBIX 3a7ay;

ymemn:

- NPUMEHATh MaTeMaTHYEeCKHEe METOJbl NMPHU PEIIEHWH TUIOBBIX MPO(EeCCHOHAIBHBIX
3aja4;

gnademsn:

- METOJaMH MOCTPOEHHUS] MaTEeMaTUYECKOH MOJENH TUIIOBBIX MPO(ECCHOHATBHBIX 3a/1a4
U COZIEP)KaTEeNIbHOW MHTEPIPETALNH ITOTY4YE€HHBIX PE3YIbTATOB.

Ob6nadame CleAyOMUMHI OOIEKYIbTYpHBIME KoMieTeHuusmu [1K-16
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3. Kpartkoe cogep:xanue JTUCUMIIHMHbBI

1.BBenenue. Ponb qUCKpeTHONH MaTeMaTHKH MPH pa3padOTKe U KCILIyaTallud XUMHUKO-
TE€XHOJIOTMYECKHUX CHCTEM.

2.27eMeHTBl TEOPUU MHOXKECTB U alredpandecKue CTpyKTYpHI.

BBenenue B qUCKpeTHYI0 MaTeMaTHKy. Poiib AMCKpeTHOI MaTeMaTuky Ipu pa3paboTKe U
OKCIUTyaTalli XMUMHKO-TEXHOJIOTMYECKHX cHCTeM. MHOXecTBa, OTHOIICHUS M (DYHKIIHH.
3ajaHue MHOXECTB M OCyllecTBIeHHE omnepauuii Hag HUMU. CrnocoObl 3amanusa. Onepauuu
00BbeAMHEHNUS, TIEPECEUEHUS], PA3HOCTHU, JOTIOJIHEHUS U JIEKapTOBa IIPOU3BEICHUA. AKCHOMAaTHKA
Teopur MHOKecTB. Anredpa Kantopa. MuHnMu3amus npeactaBieHud MHOXKECTB. J(narpammbl
Diinepa-Benna. bunapasie otHomeHus. CrocoOsl 3aiaHus OMHApHBIX OTHOIIeHUU. CBOMHCTBA
OuHapHbIX oTHOUIeHUH. Pa3ouennsa. OTHOLIEHNS SKBUBAJIEHTHOCTH U nopsiaka. IlpeacraBnenue
N-apHBIX OTHOWICHUN OMHApHBIMHU. AnreOpa oTHomeHuH. OyHKIMH. MHBEKIMS, CIOPBEKIUS U
Oouekuusa. AunreOpandeckue CcTpykTypbl. [lomyrpynmsl. Monouasl. ['pynmel. Iloarpynmsi.
[uknmnueckue Tpynnsl. [pynmel moactaHoBok. M3omopdusm rpymnm. CMmexHBIE KITAcChl 110
noarpynne. Hopmansable penurtenu. Paxkrop-rpynmnsl. Kosbna: onpeneneHusi, CBOWCTBA,
npumepsl. [loss.

3.DneMeHTBl TeOpUH rpados.

I'padsl. 3amanme u xapakrepucTuku rpadoB. Buael rpados. Iloarpadsr. Marpuist
CMEXKHOCTH M uHIMAEeHTHocTH. Crenenu BepmnH. Mapmpytsl Lenn. Iluxnsl. PaccrosHue
MEXIy BepmnHamu. Juamerp u paguyc rpada. YHapHbIE U1 OMHApPHBIE ONepanuu Haja rpadamvu.
Hononnenue rpada. YpaieHue v JoOaBieHHE BepUIMH. YjaajgeHHe U jaoOaBieHue pedep.
Oroxnectiienne BepmuH. Pacmerienwe BepmwH. OObenuHenue rpados. [lepeceuenue
rpadoB. KomroHeHTsl cBs3HOCTH. MocTbl. BepummnnHas u pebepHas cBsi3HOCTb. CBSA3HOCTb
OpUEHTUPOBAaHHBIX TpaoB. AJIFOPUTM BBIUMCICHUS CBSI3HOCTU. BHYTpEHHSS yCTONYHBOCTB.
Bepummnnaoe yncno HezaBucuMocTu. PeGepHoe uncio HezaBucuMocTH. BepimaHoe u pedbepHoe
nokpbiTue rpada. BuemHss ycTolWuuBocTh. BepuimHHOoe U peOepHOE YHMCIO BHELIHEH
ycronunBocTu. [{ukiel u paspesbl. DisiepoBbl HUKIBL. ['aMuibTOHOBBI UKIBL. [InaHapHOCTE N
yknazka rpagos. ['panu miiockoro rpaga. Packpacka rpados. Xpomaruueckoe uncio. ['unoresa
yeTblpex Kpacok. JlepeBbs. Ompenenenus. CsoiictBa. Teopema Komu. dynHpameHTanbHas
cucrema IUKIOB. OCTOB HAaWMEHBLIETO Beca. YNOPSIOUYEHHbIE JepeBbsi. bUHAapHBIE nEpeBbS.
JlepeBbst cOpTUPOBKU. AJITOPUTM ITOMCKA B IEPEBE COPTUPOBKH.

4.byneBsl QyHKIUU.

Anre6pa noruku. byness! pynkuuu. CrnocoOsl 3aganus. byneBsl QyHKIIMM 0HOM U ABYX
NEpPEeMEHHbIX M UuX cBoiicTBa. ®opmynbl OyneBoi anreOpbl. OCHOBHBIE 3aKOHBI OYJeBOM
anreOpbl.  OkBHUBaJeHTHOCTh  (opmyn.  Ilpunmun  aBoiictBeHHocTH.  CoBeplleHHBIE
JTU3BIOHKTHBHBIE M COBEPLICHHbIE KOHBIOHKTUBHBIE HOpMasibHble (opmbl. CucTembl
3JIeMEHTapHbIX OyNeBbIX PYHKIMH. DYHKIIMOHATIBHO MOJTHbIE CUCTEMBI JJIEMEHTAPHBIX OYJIEBBIX
¢ynkuuii. Ilpumepsl (QyHKIMOHAIBHO NOJHBIX Oa3ucoB. BaxkHeiilne 3aMKHYTbIE KIIACCHI.
Teopema o ¢yHKIMOHaTbHOW moONHOTE. MuHUMM3anus OyneBbix (GyHkumid. CokpaileHHas,
TynukoBass ¥ MuHUManbHas ¢opmbl. Kaptel KapHo. Meton coueTaHuss MHAEKCOB U METOJ
Kyaitna. MunuMu3anusi KOHbIOHKTUBHBIX HOpMaNbHBIX GopM. O030p MpUIOKEHUN JUCKPETHOM
MaTEMaTHKH. Pazpabotka 3¢ HEKTUBHOTO MaTEMaTHYECKOr O, IIPOrpPaMMHOTO,
MH(OPMALIMOHHOTO M TEXHUYECKOTro OOecledeHHsi Ha OCHOBE METOJOB JUCKPETHOU
MaTEMaTHKH.

5. Mcuncnenue BbICKa3bIBAHUM.

BBeneHne B MaTeMaTHUECKYIO JIOTUKY. KpaTkue cBeeHMs U3 UCTOPUM MAaTEMaTHUECKON
Joruku. Ponp MaremaTndeckod JIOTMKM TIIpU  pa3paboTKe M JKCIUTyaTallud XHUMHKO-
TEXHOJIOTMYECKUX cUCTeM. DopMalbHble aKCMOMAaTHUYECKUEe cUCTeMbl. CHMBOIIBI, BBIPaKEHUS,
(dopmyinbl, akcuoMsl. [IpaBuiio BEIBOJA, HEMOCPEICTBEHHOE CIIEACTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMil. Jlorndyeckuii BeiBOA. Akcrombl. [TpaBuio modus ponens. Teopema AeAyKiuu u
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npaswio  cwulorusma. [lonHota ¥ HEmpPOTMBOPEYMBOCTH.  He3aBHCHMMOCTH — aKCHOM.
Pazpemmmmocts Teopuu. [pyrue axcuomarusauuu. [IpoBepka BBIBOIMMOCTH € IIOMOLIBIO
UCTUHHOCTHBIX Ta0Omui. CexkBeHuumu ['eHnena. Mogens MupoB Kpumnke. Merton pesonroruit
Po6uncona. Meron knay3 Bonra. O6patabiii MeTo MacnoBa (61aronpusSTHEIX HA0OPOB).

6. Mcuncnenue npeauKaToB U HEYETKast JIOTUKA.

Jloruka mpeaukaToB. ABTOMAaTH3allUs JIOTHYECKOro BbIBOAa. llepemenHbie, QyHKUUH,
TEpMBbl, IpeIUKaThl, KBaHTOPHI, (Gopmyinbl. O6nacts neiicTBus KkBaHTOpa. (CBOOOAHBIE H
CBsI3aHHBIC MepeMeHHbIe. VHTepnpeTannu, paBHOCHIBHOCT. Paco3HaBaHne 00IIe3HaYMMOCTH.
[Tpobnema pa3pemMMOCTH. AKCHOMBI M NpaBWJla BbIBOAA HUCUMCIECHUS IpeaukaToB. Teopema
nenykuuy. HenmpoTuBOpeuMBOCTP M IOJIHOTA. DBbIHECEHHE KBAHTOPOB U IpeABapeHHas
HopMmanbHast (opma. CkylneMoBCcKHe cTaHAapTHble (OpMbl. DpOpPaHOBCKUI YHHBEPCYM U
Teopema DpOpana. [logcranoBka u yHudukamus. Metoa pe3oironuil u ero noaxHora. Crpateruu
Merona pesomouui. JIuzproHkTel XopHa. [IpuHOMD J0OrM4eckoro NporpaMMHpOBaHUS.
Heuerkne muoxectBa. Hewerkas noruka. IlosBnenue u cyrep HederkocTd. Dopmanmsanus
HedyeTkocTu. DyHKIMA NpUHAIEKHOCTU. JIMHrBHCcTHMYEecKas nepeMeHHasd. Onepauuu Hax
HEUETKUMH MHOXecTBamu. Heuerkas apudmernka. Meronsl nedaszsudpukanun. Hederkue
orHouleHHs. CraHgapTHble He4YeTKue Jiorndyeckue onepauuu. Hedetkuit BeiBOA. CreneHu
VMCTUHHOCTH U CTEIIEHU YBEPEHHOCTU. HedeTknii aHanor MeToa pe30Itonui.

7. Koneunsle aBToMaTsl, MamuHb! ThropuHra-Ilocra, ci0’)KHOCTb BBIYMCIEHUM.

DneMeHTHl Teopur aBTOMATOB. IIOHsATHE aBTOMAaTHOTO MpeoOpa3oBaHuss MHPOPMANU U
KoHeyHoro aBToMaTa. CriocoObl 3a1aHus aBToMaToB. ABToMaTel Muiu u Mypa. [Iporpammuas u
anmnaparHas peaju3alys aBTOMAaTOB. DKBUBAJEHTHOCTh U MMUHHMMHU3ALMs aBTOMATOB. MalinHbI
Teropunra-Ilocta. @opmanuzanus NOHATUS AITrOpUTMa U (OpMalbHbIE MOJIENIN AJITOPUTMOB.
Mammuna TeropuHra: onpeaenenus, cBoucTBa, rpadsl nepexoaos. Mammna I[Tocra. [Iporpammsl
s mamuH.  [Ipobnema  pacnosnaBanus. IlpoOirema  OCTaHOBKHM.  AJITOPUTMHUYECKU
Hepaspemmble  mpooseMbl. COXKHOCTh alIropuTMOB. Mephl clokHOCTH. BpemeHHas u
€MKOCTHAasl CJIOXKHOCTb. ACHMNTOTHYECKAs CI0KHOCTb, IMOPANOK CIIOKHOCTH, CJIOXHOCTb B
CpeIHEM M B Xyauiem ciydae. TpynHopaspemnmble 3a1aud. HeperepMuHUpoBaHHAs MallldHa
Tetopunra. Kmaccst P u NP. NP-nomnsle 3amaun. NP-mosnnHora mpoGiieMbl BBIIOTHMMOCTH
dopMyn noruku BbIckasbiBaHuil. O030p MpHIIOKEHUH MaTeMaTudeckou Jioruku. HanpasneHus
UCIOJIb30BAaHUS almnapaTa MaTeMaTHUYecKOoW JIOTMKM B 3a/ayax MpakTHYeCKOoW HH(OPMATHKH.
Cneunduxanuss ©  BepuHUKaus  NPOrpaMMHO-AaNNApaTHbIX  IPOEKTOB,  JIOTUYECKOE
IpOTrpaMMHUPOBaHUE, TOCTPOCHUE OHTOJIOTHH, S3bIKM OOLIEHNUS MHTEJUIEKTYaJIbHbIX areHTOB.

4. O0beM y4eOHOH JUCHUIJIMHBI

Buist yueGHOR paboTs: B 3auerneix | B akagem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
AyIUTOpHBIE 3AHATHUS: 0,89 32
Jlexmuu (Jlek) - -
JIaGoparopusbie padotsl (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,11 76
Bua koHTpoJf: 3auer - -

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIJIMHBI
«OcHoBbI kBaHTOBOI xumum» (61.B.J1B.3.1)
1. eanb AucuMnInHbI
— JIOTUYECKH OPraHMW30BAaHHOTO O3HAKOMJICHUSI C OCHOBHBIMU TOHSTHSIMU COBPEMEHHOM
KBaHTOBOM XVUMUH;
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— H3Y4YCHHsS OCHOBHBIX KBAaHTOBO-XMMHUYECCKHX MCETOAOB pacy€Ta CTPOCHHUA H CBOMCTB
XHUMHUYCCKUX CUCTEM,

— O3HAKOMJICHMSI C  OCHOBHBIMU  IMPEACTABICHUSMU O  XHMHYECKOM  CBSI3M WU
MEKMOJIEKYIJISIPHBIX B3aUMOICHCTBUSIX;

— O3HAKOMJICHUS C  OCOOEHHOCTSAMH  XMMHYECKOH  CBA3M,  MEXMOJIEKYISIPHBIX
B3aUMOJICHCTBUI U CBOMCTB MOJIEKYJIIPHBIX CUCTEM U IOJIUMEPOB;

— npuOOpPETEHUS] HABBIKOB pabOThl ¢ OCHOBHBIMU KBAaHTOBO-XUMHUYECKUMH KOMITBIOTEPHBIMH
pOrpaMMaMHu, UCTIOJIb3YEMbIMHU Ha MPAKTHKE.
2. B pe3yiabrare M3y4yeHHs] TUCHUILUIMHBI 00yYawIMiics M0 mporpaMMe dakajaBpHarta
JIOJIFKEH:
Obnadams cnenyromumu npodeccuonansabivu (I1K) komneTeHImsIMHz:

— TOTOBHOCTb NPUMEHATh AHAIUTHUECKUE M YUCIEHHBbIE METOJAbl PELICHUs IOCTABICHHBIX
3aJa4, MCI0JIb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH, TIPOBOAUTE 00pabOTKY
UHPOpPMALlUM C  HCIOJB30BAaHMEM  IPUKIAAHBIX IPOTPAMMHBIX  CPEACTB  Cdepsl
po(hecCHOHANIBHOM JIeATEIbHOCTH, HUCIIOJIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOIMU U
0a3bl JaHHBIX B CBOEH MpoQeccHoHaNbHOM 00JacTH, MaKeThl NPUKJIAJHBIX MPOrpaMM JUIs
pacdera TEXHOJOTHYECKUX IMapaMeTpoB obopynosanus (I[1K-2);

— CHOCOOHOCTh IUIAHUPOBAaTh M IPOBOJUTH (PU3NYCCKUE M XUMHUYECKHE SKCICPHUMEHTBI,
POBOANTH 00pabOTKY WX PE3yJbTATOB M OLIEHUBATH MOTPEITHOCTH, BBIBUTATH THIIOTE3bI U
YCTaHABJIMBATh IPAHUIIBI UX MIPUMCHEHUS, IPUMEHSITh METOJIbI MATEMATUYECKOTO aHAIN3a U
MO/JICITUPOBAHHUS, TECOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 HecinenoBanus (ITK-16).

3uamo:

— OCHOBHBIC MOJOXXKCHUS KBAHTOBOM XUMUU, COBpeMeHHOﬁ TCOpUHn XUMHYSCKOM CBSI3U H
MEKMOJICKYIISIPHOT'O B3aHMO,HeI>'ICTBI/IH U HOpUMEpPBl €€ TMNPUMCHCHUA K KOHKPCTHBIM
XUMHUYCCKUM CHCTEMaM,

— TMPUHLUUOBl KOJWYECTBEHHOM XapakTepu3allid aTOMHOW W 3JIEKTPOHHOM CTPYKTYpHI
MOJIEKYJISIPHBIX CUCTEM U MOJINMEPOB;

— OCHOBHBIE B3aUMOCBSI3M MEXAY DJJEKTPOHHOM CTPYKTYpoH U (U3MKO-XUMHUYECKUMHU
CBOMCTBaMHM BEILECTB, JIeXKAalllie B OCHOBE YIIPaBJICHUs CBONCTBaMHU;

— BO3MOYKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHX PACUETHBIX METOJOB M
00JacTl UX NPUMEHUMOCTH.
Ymems:
[IpuMeHsATh KBAHTOBO-XUMHUYECKHUE MTOAXO0/IBI U METOJbI U pacueTa, UHTEPIPETAIUU U
MpEICKa3aHusl CTPOEHUSI U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U IOJIMMEPOB.
Brnaoemw.:
DneMeHTapHbIMU HaBbIKAMHU MPUMEHEHHUSI KBAHTOBO-XMMHUYECKUX MOIX0I0B U METOJIOB
Y UHTEPHOPETAUU PE3YIBTATOB MPHU PEIIEHUN MPAKTUYECKUX TEXHOJOTMYECKHUX 3a1ad 1
CTaHAAPTHBIMUA KBaHTOBO-XMMUUYECKHUMH KOMIBIOTEPHBIMU IIPOrpaMMaMH.
3. Kparkoe cogep:xanue JTUCUMIIIMHbBI
Beenenue. IlpenMer kBaHTOBOM XUMHMM. POnb KBAaHTOBOW XHMHM B ONMCAaHUHU XUMHUYECKHX
SIBJIEHUW U MPOLIECCOB. B3auMOCBS3b KITACCUYECKOM U KBAHTOBOM MOJIENIEN MOJIEKYII.
Mopayas 1. O0mire NpUHIMITEI KBAHTOBOW XHMHH
OCHOBHBIE TOJIOKEHHMSI KBAHTOBOW MEXAaHWKH. BapuallMOHHBIM METOJ HaXOXKJIECHHS BOJHOBBIX
bynkuii. [IpubnmxeHne He3aBUCUMBIX YacTHIl. MeTOoJl CaMOCOTIACOBAHHOTO TMOJIS JJIsl aTOMOB.
[TpubmmxeHne NeHTPaIBLHOTO TOJIA. ATOMHBIE OPOUTATN M MX XapPaKTEPUCTHKHU.
OOHOAIEKTPOHHBIC U MHOTOAJIEKTPOHHBIC BOJIHOBBIC (DYHKITUU M METOMBI MX pacueTa.
AHTHCUMMETPUYHOCTh DJJICKTPOHHON BOJIHOBOM ¢yHKIMU. CrmH-OopOUTANn. JleTepMHHAHT
Cnenitepa. Benenne B meroasl Xaprtpu-®oka m Kona-IIIama, xumuueckas  TpakTOBKa
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pe3yabTaTOB. DIEKTPOHHbIE KOHPUIypallMi aTOMOB € TOUYKH 3PEHUSI KBAHTOBOW XMMUHU.
Moayasb 2. MeTosl KBaHTOBOM XUMHUH

[Tpubmkenne bopHa-Onmnenreiimepa, agrnadbaTuuecKuii MOTEHIIMAT U TIOHATHE MOJCKYJISIPHON
cTpykTypbl. Metonel Xaptpu-®oka u Kona-IlIama mist monexynsl. [lpubnmxenne MO JIKAO.
OnexkTpoHHas  Koppemsinus. Merox  KoHpuUrypauuoHHoro — B3aumojeicrBus.  Teopus
BO3MYyIIEHUN. Pacuer 3Heprum Auccoruanu XUMHUYECKUX CBS3EH.
Hepapxust MeTOAOB KBaHTOBOM xumuM. Hesmnupuueckas KBaHTOBasg Xumus. basucHbie
(GyHKUIMU U1 HEAMIIMPHUECKUX PacueTOB. ATOMHBIE U MOJIEKYJISIpHBIE Oa3ucHbIe Ha0OpHI. Pob
0a3uCHBIX (YHKUUI B onucaHUM CBOWCTB MouieKyi. Ilomysmnupuueckue meronsl. BanenTHoe
npubIKeHne. T-3IeKTpoHHoe mpubmmkenue. Merox [lappusepa-Ilomna-Ilappa. IIpocroit u
pacIIMpPEHHbIA METOIbI XFOKKEIIA.
To4YHOCTH KBAHTOBO-XMMHUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

Mopayasb 3. XuMuyeckasi CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOJEHCTBUS
OpOuTtanbHast KapTUHA XUMHUECKON cBsA3H. KOHCTpYKTHBHAs U JEeCTPYKTUBHAS UHTEpHEpEHIHS
opbOuraneii. MonekynspHble OpOUTaNH U UX CUMMETpuiiHas kinaccupukanus. KoppensuoHHsie
JarpaMMbl. DJIEKTPOHHBIE KOH(QUIypalMK IBYXaTOMHBIX MOJIEKYJ. AHalIMU3 3aceleHHOCTEH
opb6uTaneit no Mannukeny. [loHstue o 3apsiiax v MopsIKax CBS3EH.
IIpocTpaHCTBEHHOE  pacHpelesIeHHe JJIEKTPOHHOM  IUIOTHOCTM M XMMMYECKas  CBA3b.
MexMoneKysipable  B3auMoJieicTBus. JledopmannoHHas 3JeKTpOHHAs IIOTHOCTh. Cuilbl B
MOJIEKYJIaX.
3axmtouenre. KBaHTOBas XUMHUS KaK MHCTPYMEHT IIPOTHO3a B XUMUH.
4. O0beM y4eOHO# JUCHUILIMHBI

Bunsr yueOHOI paboThI B 3auerHbIX B akagem.
eIMHUIIAX qacax

O0mas TpyA0eMKOCTh JMCHUIIIUHBI 110 Y4eOHOMY 2 72

IUIAHY

AyAUTOpPHBIE 3aHATHS: 0,89 32

Jlexruu (JIek) 0,45 16

JlaGopatopusie pabotsl (JIP) 0,44 16

CamocrositesbHas padora (CP): 1,11 40

By KoHTpOJISA: 324eT / IK3aMeH - 3aver

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«JononHurenabHblie riaassl puzunkn» (b.1.B.J[B.4.1)
1. Hesn 1 3aga4M JUCUMIIIMHBI

Henbo AUCHMIUIMHBI SBISETCS MPHOOpETEHUE CTYAEHTaMHU 3HAaHWI MO OCHOBHBIM
paszenaM (U3MKU U YMEHHIO IPUMEHATh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCHUIUINHAX.

2. TpeGoBanus K pe3yjbTaTaM OCBOECHHS AUCHHUIIUHBI

W3yuenne kypca ¢U3MKUM TpU MOATOTOBKE OakanaBpoB 1o HampasieHuro: 18.03.01
XuMHUYecKasi TeXHOIOTHs

CIOCOOCTBYET MPHOOPETEHHUIO CIEAYIOIINX KOMITETSHIIUH:

[InanupoBaTh M TPOBOAUTH (PU3MUECKHE HKCIEPUMEHTHI, MPOBOJUTH 00pabOTKY HX
pe3ysIbTaTOB M OLIEHUBATh MOTPEIIHOCTH, BBIBUTaTh TMIIOTE3bl U YCTAHABJIMBATH T'PAHUIIBI UX
npumenenus (ITK-16).

Hcnonb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKUX TEOpUH I pElIeHUH BO3HHKAIOIINX
busznyecKux 3aaad, CaMOCTOATEIbLHOTO0 MpUOOpeTeHHs] (U3MUECKUX 3HAHWUM, JUISI MOHMUMAHUS
OPUHIUIIOB paboThl NPHUOOPOB M YCTPOMCTB, B TOM YHCJIE BBIXOMSAIUX 3a TPEAEIbI
KOMIIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3. B pe3yuabTare H3y4eHHs AUCUUILINHBI CTYAEHT A0JIKEH:
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3HATh:
- (hu3HYecKre OCHOBBI KBAHTOBOM CTATHCTUKH (MCXOAHBIE «0a30BbIe» MOJIO0KEHUS, OCHOBHbIE
KBAHTOBbIE CTATUCTHUECKHE paclpeesieHus);
- DJIEMEHTBI 30HHOW TEOPUH IIPHU TPAKTOBKE PA3IIMYHBIX CBOMCTB METAJUIOB, IUJICKTPUKOB U
MIOJIyIIPOBOIHUKOB;
- 6a3oBbIe (PU3MUECKHUE MOHATHS O KBAHTOBBIX TEOPUSAX TEIUIOEMKOCTH (Ha IpUMeEpe
KPUCTAIIMYECKHX Tel);
- BIIEMEHTHI (PU3UKH TBEPIOTO Tela (MCXOAHBIC MMOHATHUS O KPUCTAILIOTpaduu, TUIIAX
KPUCTAJUIMYECKUX CTPYKTYP; CBEICHMS O SBJICHUHM U KBAHTOBOM TPAKTOBKE
CBEPXIIPOBOJUMOCTH).

yYMeThb.
- TPUMEHATh  MCXOAHbIE  (u3nMUeckue (TEOpPeTHUECKHEe) 3HAHUS TpPU  pEIICHUH
npohecCHOHANBHBIX 3a7a4;
- IPOBOJAUTH OLIEHOYHBIE PACUYETHl U OCYIIECTBIATh (HA KAueCTBEHHOM YPOBHE) aHAJU3,
HaAOII0/1aeMBIX SIBJICHHIA.

BJIA/IETh.
- HaBbIKaMU OOOCHOBaHUS CBOUX CYKIEHUH, YTO CHOCOOCTBYET MpPaBUILHOMY BBIOOPY
METOAMKH ITPOBOIUMOI0 CTYACHTOM HCCIIEA0BaHUS.

4. Kpartkoe cojep:kaHue JUCUUILINHBI:
Cemectp 4
1. DneMeHTHI KBAHTOBOH CTATHCTHKH
DOneMeHTbl KBAaHTOBOM craTUCTHKU. KBaHTOBas cucremMa M3 OAMHAKOBBIX yacTull. [IpuHImn
TOX/IECTBEHHOCTH OJWHAKOBBIX YacThll. CUMMETPUYHBIE U HECUMMETPUYHBIE BOJHOBBIC
(GYHKIIMM, OMMCHIBAIOLIUE COCTOSIHUS TOXKIECTBEHHBIX MHUKpOYacTUl. BO30HBI U (epMHOHBI
[Tpunuun Ilaynu. KBanToBBIE cTaTMcTHueckue pacnpeaeneHus bosze-DitHmreiinHa u depmu-
Hupaxa. BeIpoXKIeHHBIN 3JIEKTPOHHBIN ra3 B KpUCTAIIaX (METaJUIbI).
2. MeTanibl, AMJICKTPUKH U MOJIYNPOBOAHUKH € TOYKH 3PEHHUS 30HHOW TeOpHH
OHepreruyeckue 30HbI: craTucTuka @epmu-lupaka, osHeprus @Depmu. OIEKTpOH B
NEPUOIMYECKOM I0JIe KpucTaiia: 3¢ (eKTUBHAS Macca JIEKTPOHa.
3. DyieMmeHTHI PU3UKH TBEPAOIO TeJia.
Ousuka TBEpAoro tena (PTT): ompenenenue, CBA3b C APYTMMHU JTUCHMIUIMHAMH, OOBEKTHI
U3YYEHHUs, Kpyr pemaeMblx 3anad. CBsi3b € Kpucramwiorpapueil, KpuUCTaNIOPU3UKON U
kpuctasoxumueil. KonneHcupoBanHoe coctosHue. Ilogxox K omnMcaHui0 TBEPABIX TEIL
Crpykrypa kpuctamioB. Cummerpus u  (QU3WYECKHE CBOWCTBA KPHUCTAIOB. UMb
KPUCTANIMYECKUX CTPYKTYp (oOmas xapakrepuctuka). [InoTHblEe ymakoBkM: KyOudeckas u
rekcaroHanbHas (Ha KadecTBEHHOM YpoBHeE). [loHATHE O CBepXmpoOBOAMMOCTH (KBAHTOBBIC
MpEeJICTaBICHNs Ha KaYECTBEHHOM YpPOBHE).
4. O0beM yueOHOi TUCIHIIIHHBI

Bceero 4 cemecTp
Buabl yuedHoii padoThI 3a4. el1./ 3a4. 1./

aK.gac aK.Jac
O0mas Tpy10eMKOCTh AUCHHUIIMHBI 110 y4eOHOMY
LLOCTLh 3/108 3/108
AyAUTOpPHBIE 3aHATHS: 0,8/32 0,8/32
Jlexumu (JIek) 0,4/16 0,4/16
JTaGoparopusie 3ansTus (J1a0) 0/0 0/0
g_i)gfmqecxne 3aHATHA 0.4/16 0.4/16
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CamocrositeabHas padora (CP): 1.2/40 1.2/40

Bua konTpossi: 1/36 IK3aMeH-
3K3aMeH/3a4er 1/36

AHHOTanus padoyeil MporpaMmMbl JMCHHIIIHHBI
«Snepuas puszuka» (5.1.B./[B.4.2)
1. Hesbt0 JMCHUIIMHBI SBIISIETCS IPUOOPETEHUE CTYACHTaMU 3HaHU 110 OCHOBHBIM
paznenaM (GU3UKU U YMEHHUIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX
TUCHUILINHAX.
2. TpeOoBaHusi K pe3yJibTaTaM OCBOEHMS AU CHUTIIHHBI
W3yuenne kypca ¢U3MKM TpU MOATOTOBKE OakanaBpoB mo HampasieHuro: 18.03.01
XuMHYeCcKasi TEXHOJIOTHS
CIIOCOOCTBYET MPHOOPETCHHUIO CIEAYIONINX KOMITETCHIINH:

[InanupoBaTh M TPOBOAUTH (PU3MUECKHE OKCIEPUMEHTHI, IMPOBOJUTH OOpPabOTKY HX
pPe3yJIbTaTOB U OLEHUBATh MOTPEIIHOCTH, BBIABUIATh TMIIOTE3bl U YCTAHABIMBATh I'PAHUIBI UX
npumenenus (ITK-16).

['OTOBHOCTh HCIIOJIB30BAaTh 3HAHUS OCHOBHBIX (U3WYECKUX TEOpPUH Il pelleHUus
BO3HUKAIOIIUX (PU3NUECKUX 33/1a4, CAMOCTOSTEIILHOTO MPUoOpeTeHns GU3NYECKUX 3HAHUHU, TS
NOHMMAaHHS TPUHIAIIOB paObOTHl MPHOOPOB M YCTPOMCTB, B TO YMCIIE BBIXOASAIINX 32 MPEACIBI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

B pesyabTare n3yueHus JMCUMIIJIMHBI CTYAEHT J10JI7KEH

3HATh!

- (pu3mveckre OCHOBBI KBAHTOBOW CTATUCTUKH (MCXOHBIE «0a30BbIE) MOJI0KEHUS, OCHOBHbBIE
KBAaHTOBBIE CTATUCTUYECKHE PaCIIpEACIICHNU);

- 2JIEMEHTbI 30HHON TEOPUHU MIPH TPAKTOBKE PA3IMYHBIX CBOMCTB METAJIJIOB, TUAIEKTPUKOB U
MOJIYTIPOBOJHUKOB;

- 6a30BbIe (HU3MUECKHE MTOHITHS O KBAHTOBBIX TEOPUSIX TEINIOEMKOCTH (Ha MpUMepe
KPUCTAITMYECKHX Tel);

- 3JIEMEHTHI PU3UKU TBEPZIOTO TeJa (MCXOIHBIE MOHATHS O KpUcTajulorpaduu, TUIIax
KPUCTANTNYECKUX CTPYKTYP; CBEJICHHS O SBJICHUU U KBAHTOBOM TPAKTOBKE
CBEPXIIPOBOAMMOCTH).

yMeETb:

-  TOpPUMEHATb UCXOAHbIE  (Qu3MYecKHue (TEOpeTHYECKHWe) 3HaHWs IpU  pelIeHUU
npodecCHOHATIBHBIX 33/1ay;

- TPOBOJAMUTH OLIEHOYHBIE PACUYETHl U OCYIIECTBIATH (HA KAaueCTBEHHOM YPOBHE) aHAJU3,
HaOJII01aeMBIX SIBIICHUI.

BJIA/IETh.

- HaBbIKAMH OOOCHOBaHMSI CBOMX CYXACHHH, YTO CHOCOOCTBYET IpaBHIBHOMY BBIOOpY
METOJUKH MTPOBOAUMOIO CTYJEHTOM HCCIIEOBAHMUS.
3. Kpatkoe coaep:kanue 1uCUMIIHHBIL
Cemectp 4
1. MECTO U 3HAYEHUE SIJIEPHON ®U3UKHN

[Tpenmer AD. Mecto u 3HaueHue SO B COBpEMEHHOM ecTeCTBO3HAHMHU. OCHOBHBIE 3a7]a4H,

nporpaMMa M CTpykrypa Kypca. OcHoBHbIE dTanbl pa3Butus SID. Buabl hyHIaMeHTanbHBIX

B3auMoJieiicTBuid. MacmTaObl ¥ €IWHUIBl W3MEpPeHUH  (PU3MUYECKUX  JTUCIMILIHH.

OcobeHHocTH (PU3NYECKHUX SIBJICHUH B MUKPOMHUPE.

2. CTATHYECKHME CBOMCTBA ATOMHBIX SIJIEP

OCHOBHBIE CTaTUYECKHE CBOMCTBA SAEP: MACCOBOE YMCIO, JIEKTPUYECKHI 3apsij, COCTaB,

pa3Mepbl, dHEprus CBsI3M, CIUH, MOMEHT KOJMYECTBA JBM)KEHUS, MArHUTHBIA MOMEHT,
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KBaJIpynoJibHbI MOMeHT. CBoiCTBaA siiepHBIX CUil. OCHOBBI TEOPHUH SAEPHBIX cWil. Moaenu
aTOMHBIX sjiep. Pasgen Buabl painoakTHUBHOCTH, pagdOaKTUBHBIC CEMEWUCTBA. 3aKOHBI
IIPOCTOTO U CJIOXHOTO PaJMOAKTUBHOTO pacrnaga. 3akOHOMEpPHOCTH alb(da- 6eTa- U raMmma-
pacmana. [lonstue o siaepHoit sHepreTrke. [IpoOIeMbl U IEPCIEKTUBBI PA3BUTUSI MUPOBOUM U
OTEUYECTBEHHOM 3HEPreTHKH, POJIb ATOMHOM HHEPruU. DJIEMEHTApHAs TEOpHs ICIICHHUS.
DHepruss U TPOAYKTHI JeneHus sjaep. OCHOBBI ILIEMHOTO Ipoliecca. SAepHble peakiuu
cuHTe3a. TepmosiaepHble peakiuu Bo BeenenHolt u B nabopaTopHbix ycioBusx. [IpoGnembr
YIPaBIIEMOTO TEPMOSICPHOIO CUHTE3a
B3AMMOJIEMCTBUE U3JTYUYEHUSA C BEHIECTBOM
HNonusupyromiee uznyuenue. OOIMe 3aKOHOMEPHOCTH B3aMMOJICUCTBHUS MOHU3UPYIOILIETO
U3JIy4eHHs] C aTOMaMM BellecTBa. B3anMOJEHCTBHUE TSKEIBIX 3apPSIYKEHHBIX YacTUL[ C
BEIIECTBOM. B3aumMojeiicTBUE 3JEKTPOHOB M TaMma- KBAaHTOB C BemiecTBoM. I[IpoOeru
YacTULl MOHU3UPYIOLIEro u3jiedeHus B BemlecTBe. Kiaccudukanus sOEpHBIX peaklui.
3aKOoHBI COXpPAHEHHUS B SICPHBIX peakuusx. MexaHu3Mbl U MapaMeTphl SACPHBIX PEaAKITUH.
Oco0OeHHOCTH SEPHBIX PEaKIUi, MPOTEKAIOMIMX NpPHU BO3JIEHCTBUU YACTHUI], MMEIOIINUX
pazMyHbBIe MapaMeTphl (PHEPreTHYECKUE, MAaCCOBBIC, 3apsJOBbIC, KOPIYCKYJISIPHO-
BOJIHOBBIE). VICTOUHUKH 3apsKEHHBIX YacTUI[ M TaMMa-KBaHTOB. VICTOUHMKH HEHTPOHOB U
JIPYTUX HEUTPaAIbHBIX YacThll. [IpuHIMIIBI OOHAPYKEHUS, PAAUOMETPUU U CIIEKTPOMETPUH B
SI®. Peructpanus 3apsHyKeHHBIX U HEHUTpaJbHBIX YacTHI[ Pa3IMYHbIX SHeprui. ['azoBbie,
MOJTYTPOBOIHUKOBbBIC, CUUHTUJISIIUOHHBIE U TPEKOBBIE JIETEKTOPBI.

4. O6beM yueOHOI TUCIUIIIHHbI

Bcero 4 cemecTp
Buabl yueOHoii padoThI 3au. e,/ 3a4. ex./
aK.yac aK.yac
OO0mas Tpy10eMKOCTh JUCHHUILIMHBI 110 y4eOHOMY
TLIaHy 3/108 3/108
AYyAMTOpPHbBIE 3aHSTHS: 0,8/32 0,8/32
Jlexuuu (JIek) 0,4/16 0,4/16
JIaboparopusie 3ausaTus (J1ao) 0/0 0/0
[IpakTuueckue 3aHITUSI
(I13) 0,4/16 0,4/16
CamocrositesbHas padora (CP): 1.2/40 1.2/40
Bua xonTpossi: 1/36 JK3aMeH-
IK3aMeH/3a4eT 1/36

AHHOTanuA padoyeil NPOrpaMmMbl AU CHUNIMHBI
«MexaHu4ecKue MPOLECChl M aNNapaTbl XMMUYECKON TeXHOJIOTUN»
(5.1.B.JIB.5.1)
1. Henbo TUCHUILIMHBI SBISETCS (POPMHUPOBAHUE y CTYACHTOB OCHOB HMHXKEHEPHOTO

MBINIIJIICHUA.

2. TpeGoBaHus K pe3yJbTaTaM 0CBOCHHS IUCHMIIIMHBI
N3yuenne kypca «MexaHHYECKHE MPOLECCHl U aIapaTbl XUMUYECKONW TEXHOJIOTHN» I10

HanpasieHuio 18.03.01 Xumuyeckasi TeXHOJIOTMA CIIOCOOCTBYET NMPHOOPETEHUIO CIETYIOLINX
KOMIIETECHITAH:

® CIIOCOOHOCTHIO HCIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIUTUIMH
B nipodeccuonanbHoil nestenbHocT (OITK-1);

111



® CIOCOOHOCTBIO MCIIONB30BATh 3HAHUSA O COBPEMEHHOH (pu3nueckoi kapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSX, CTPOCHUM BeEllecTBa IS
NOHUMAaHUSI OKpY Karomero Mupa u sisieruid npuposl (OI1K-2);
® TOTOBHOCTHIO MCIOJIb30BaTh 3HAHUS O CTPOECHUH BEILECTBA, IPUPOJIE XUMUUYECKON
CBSI3U B Pa3jIMYHBIX KJACCaX XMMHUYECKUX COCJUHEHUMN JUIsl IIOHWMAHMS CBOMCTB
MaTepUajIoB U MEXaHU3Ma XMMHUYECKUX MPOLIECCOB, IIPOTEKAIOLINX B OKPYKAIOLIEM
mupe (OITK-3).
B pesyabTare n3yyeHusi JMCUMIIJIMHBI CTYAEHT 10JI7KEH

3HATh:

® TEOPETUYECKHE OCHOBBI IIPOLIECCOB U3MEIBUYEHHS U CMEIICHHUS;

® KOHCTPYKUMHM M HPUHLHUIIBI JEHCTBUS OCHOBHBIX COBPEMEHHBIX MAalIMH MJIs
U3MEJbYEHMSI U CMEIIEHUS] MaTEpUaoB;

® METOJMKH pacdera TeXHOJIOTUYECKOT0 000pYyI10BaHUS.

yMeThb:
MIPOBOJIUTh MEXAHMYECKUE pPACUeThl AJIEMEHTOB MAlIUMH JUIsl U3MENIbUCHUS U
CMEIIEHUS MaTepUasoB.

BJIA/IETh:

e HaBBIKAMHU aHAJIM3a MEXAHMYECKHUX IPOIECCOB XUMUYECKUX ITPOU3BO/ICTB;

® TEXHOJOTMYECKHMMH pacueTaMu 00Opy10BaHUS;

e pacyeTaMy THUIIOBBIX JCTAJIEW MAallWH, MOJb3YSACh CIPABOYHOW JIMTEPATYPOH M
I'OCTamu.

3. KpaTkoe conepskanue JUCHUILINHBI:

1. BBenenue

Ponp mpeamera «MexaHnyeckue MPOLECCHl U amapaTbl XUMHUYECKOH TEXHOJIOTUN» B
(GbopMUPOBaHUM MH)XEHEpa XUMHKa-TeXHosora. «MexaHuueckue TMpoIecChl M almnaparbl
XUMHYECKOM TEXHOJIOTMH» —OCHOBa Ul IPOCKTUPOBAaHUS HOBBIX M COBEPIICHCTBOBAHUS
JEHCTBYIOIMX TEXHOJOTUYECKHX YCTAHOBOK XUMUYECKUX MPEANPUATHH.

2. Moayas 1. U3MesnbueHHe TBEPABIX BeleCTB

O®u3nko-MexaHnyeckue cBoiictBa MartepuanoB. CrnocoObl u3MenbueHUs. Teopuu
u3MenbueHus. JpoOuiiky, pa3pyuianme Marepruai cxaTueM (ILeKOBble, KOHYCHbIE, BAJIKOBBIE).
HpoOunku  ygapHOro JeWcTBUS (POTOpPHBIE W  MOJIOTKOBBIE JPOOWJIKM, TMAaJblIEBbIC
U3MENbUYUTENN). MaliHbl yAapHO-UCTHUPAIOIIEro JAEHCTBUS (MENbHHUIBI C BpallarolluMCs
OapabaHoM, BUOpAIlMOHHBIC MEJIBHUIIBI). V3MenpuUuTeNn pa3/aBIMBAIONIETO U HCTHUPAIOIIETO
neiictBuss  (OeryHHbIE  MENbHHMIBI,  KaTKOBO-TapejabyaThle  HM3MEJbUUTENH, OHCEpHbIe
m3menpuntenu). CrpyitHple  MenbHUIBL. OO0NacTh NPUMEHEHHWS, TPUHIUI JEHCTBHS,
KJaccupuKanus.

3. MoayJs 2. Cmenienue.

[Tponieccer  cmemenus. Kiaccudukanus cmecureneid. CMelieHHe BBICOKOBA3KHX
MOJIMMEPOB (UepBIYHBIE MALINHBI, BaJIKOBbIE MalTUHbI). CMECUTENN EPHUOJIUIECKOTO NEHCTBUS.
Kuneruka mporeccoB cMemenus. CMelIeHne ChIydnx MaTepuanoB. bapaGaHHBIE cMECHTENH.
YepBsayHo-10nacTHble ~ cMecuTenu. JIeHTOuHble CcMecuTelnd. beryHKoBble  CMECHTEINH.
[MupKynsauuoHHbIE CMECHUTENN c IICEBJO0XKKEHUEM CBIITyYEro MaTepuaia
ObICTpOBpaIalOIUMCsl  poTOpoM.  YcpeaHutenu. (CMecUTenu HENpepbIBHOTO — JIEHCTBUS.
['paBuTanmonnsle cMecutenu. Bubpaunonnsie cmecurenu. IIpsMoTouHble cMECUTENH.

4. O0beM y4eOHOH JUCIUIJIMHBI

B 3aueTHbIx B akanmem.
eMHUIIAX yacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AYJAUTOPHBIE 3aHATHSL: 0,89 32
Jlexiuu (JI) 0,445 16
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ITpaxtrueckue 3ansatus (I13) 0,445 16

CamocrositesnsHas padora (CP): 1,11 40

Bua koHTpoOJA: 3aUueT / IK3aMeH 3auer

AHHOTanuA padoyeil NpOrpaMmbl IHCUUIIMHBI

«O0opynoBaHNe U OCHOBBI MPOEKTUPOBAHMS MPEANPUATHII 10 MPOU3BOACTBY

TeXHHYeCKHMX MoHOKpHcTaL10B» (B1.B.JIB.7.1)

1. Heap AMCHUNJIMHBI — TMOATOTOBKA KOHKYPEHTOCIIOCOOHBIX CHEIHMAIUCTOB JIJIS
Mo/Apa3aeIeHUH IEHTPOB BBICOKMX TEXHOJOTHUH B 00JACTH pa3paOOTKU W MPUMEHEHHUS HOBBIX
MOHOKPHUCTAITNYECKIX MaTePHUAIOB

2. B pe3yabTaTe H3y4yeHUsi TUCHUILIMHBI CTYEHT JI0JIKEeH

3nameo:

— OCHOBHBIE TEpPMHHBI M TIOHATHS HEOOXOJUMBbIE [JIsi TOHHMMaHUs Kypca,
O0COOCHHOCTH TIPOM3BOJCTB WM TPEANPUATHH, padoTaomuX B 00JaCTH BBICOKHX
TEXHOJIOTHH W B YaCTHOCTH B 00JacCTH NPOM3BOJCTBA MOHOKPHCTALJIOB U
MOHOKPHCTAUTHICCKUX U3]ICITHIA,

— TMpaBWIa MPOEKTUPOBAHMSI TEXHOJOTHYECKHX, aMMapaTypHBIX M IMEPCOHAIbHBIX
CTPYKTYpP HMPOU3BOJICTBA MOHOKPHUCTAIUIOB U MOHOKPHUCTAJUIMYECKUX U3ACTUi;

— COCTaB TEXHUYECKOTO 3aJlaHus Ha MPOSKTHPOBAaHHE HHPPACTPYKTYPHI
TIPEITPUATHSI, 3aHUMAFOIIUXCS MIPOU3BOJICTBOM MOHOKPHCTAJIJIOB i
MOHOKPHUCTAJUTMYECKHUX U3JICTTUH;

Ymemn:

— MPOEKTHPOBATh TEXHOJIOTUYECKHUE, alMNapaTypHble U MEPCOHAIBHBIE CTPYKTYPHI
MIPOU3BOJICTBA MOHOKPHUCTAIIOB U MOHOKPUCTAIITMUECKUX U3JEIUH.

Brnaoemw.:

— TMPaKTUYECKUMH  HABbIKAMH  aHajHW3a  CJIOXKHBIX  TEXHOJOTHYECKHX H
anmnapaTypHBIX CHCTEM.

Obnaoams cnenyrommumu npodeccrnonababiMu (I1K) kommerentusmu T1K-1, 3, 4, 5,6
,7,8,9, 11.

3. Kpartkoe cogep:kanue I CHHITUHBI

1. [ToHATHS:  «IIPEIIPUATHEY, «IIPOU3BOJACTBO», «TEXHOJOTUYECKAs JTUHHSY,
«yCTaHOBKA, «CUCTEMa YCTAHOBKN», «OJIOK CUCTEMBD», «3JIEMEHT CUCTEMBI», «y3€Jl CUCTEMBI.

2. CoctaB  TexHONOTHYECKOW JHHUU. DaKTOphl, ONpEACISAIOIMNE  TEXHO-
HKOHOMHUECKYIO 3P (PEKTUBHOCTH TEXHOJIOTUYECKOI JTMHHH.

3. CocraB mepcoHana TexHoyornueckoil auHuu. Ilcuxo-gusnyeckue HOPMATHBBI
o0cCITy’)KUBaHUS 000PYI0BaHMUSL.

4. [TapameTpudeckne psIbl MAllIMH U UX COCTaB C TUIIOpa3MepaMH MOHOKPHUCTAJIIOB
U TIPOU3BOIUTEIBHOCTBIO TEXHOIOTUUECKOM JTMHUH.

5. TexHONOTHYECKHUE JIMHUM C  HENPEPHIBHBIM  TPOIIECCOM  BBIPAIIUBAHHUS
MOHOKPUCTAIIJIOB, UX MPOU3BOAUTEIBHOCTb.

6. CHHXpOHM3UPOBAaHHBIE TEXHOJIIOTUYECKHE JIMHUH, WX TEXHO-dKOHOMHYECKAs
3¢ (HEeKTUBHOCTB.

7. Kongeiiepabie TEXHOJIOTUIECKHE JTMHAN TSt MIPOM3BOJICTBA
MOHOKPUCTAIUTMUECKUX U3/IENUH, UX TPOU3BOIUTEILHOCTb.

8. ['mbkme  mepecTpauBaeMble  JMHUM.  YHHUBepcamu3amuss  000pyTOBaHUSA.

ACCOPTHMEHT, BUJbI aCCOPTUMEHTA, KOAU(HUKAINA acCOPTUMEHTAa. PriHOUHAs 3()()EeKTUBHOCTH
aCCOPTHMEHTA.

9. TexHonornuecKkne JTMHUM C MOBBILIEHHBIM YPOBHEM Kaue€CTBa MOHOKPHUCTAIIIIOB U
MOHOKPHUCTAJNINYECKUX W3JIEIHH. Metonel OUYUCTKHU CBIPBEBBIX IIPOYKTOB.
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[Tepexpucrammszanusa. OnTuMHU3anys YPOoBHS KayecTBa. TexHO-d3KOHOMUYECKast 2 (HEKTUBHOCTh
YPOBHS KQUECTBA.

10. TexHonoruyeckue JUHUM C YTUIM3alUe 0TX00B. Buabpl yTUiIM3auu OTX010B.
Mertonbl  yrwimsauud.  PacduetHple  cXeMbl  yTWIM3AalUU. [ E€XHUKO-3KOHOMUYECKAs
3 PEKTUBHOCTD YTHUIIM3ALINH.

11.  TexHonormueckas cxema MIPOU3BO/ICTBA. [IpaBuia COCTABJICHUSA
TEXHOJIOTUYECKOM CXEMBI.

12. PacuerHas cxema nepepabOTKH CHIPbEBBIX MPOAYKTOB B MOHOKPHUCTAJUIBL. Pacyer
MOLIHOCTH ITPOU3BO/ICTBA 10 MOHOKPHUCTAJIIAM.

13.  Pacuernas cxema mepepaOOTKH MOHOKPHCTAUIOB B MOHOKPHUCTAJUTMYECKHE
uzzenus. Pacyer MOIIHOCTH IPOM3BOJICTBA [0 MOHOKPHCTAININYECKUM U3/ETHSM.

14.  PacuerHas cxema nepepabOTKH CBHIPbs B CHIPHEBBIE IPOAYKTHL. PacueT MoutHoCTH
IPOM3BOJICTBA 10 CIPBEBBIM IPOAYKTaM. PacueT pacxona chIpbs.

15. Pacuet BcrioMOraTenbHOro ChIpbsi U MaT€pUAIIOB.

16.  JIuHamuKa CTPYKTYpbl IPEANPUATHS.

17.  AnmapatypHas CTpyKTypa IpOU3BOJICTBA.

18.  IlnaH npou3BOJCTBEHHBIX TOMELICHUH.

19.  CrpykTypa CpeACTB TEXHHKH O€30MaCHOCTH, OXpaHbl TpyAa M OXPaHBI

OKpPYKaroIlen CpeIbl.
4. O0beM y4eOHOH TUCHHUILINHBI:

BCEI'O 6 cemecTp 7 cemecTp
Bunst yueOHOI paboThI
B B akagem. B B B B
3a4€THBIX qJacax 3aUeTHBIX | aKaJeM. | 3a4ETHBIX | aKaJeM.
€IMHUIIAX eIMHMIIAX | Yacax | eAUHUIAX | dYacax
OO0mas Tpy10eMKOCTh
JTUCIHHUILINHELI 110 4 144 2 12 2 12
Y4eOHOMY IIaHy
AyIHuTOpHBIE 1 32 1 32 i i
3aHATHSA:
Jlexumu (JIek) 0,5 16 0,5 16 - -
[IpakTrueckue 3aHATHS
(IT3) 0,5 16 0,5 16 - -
CamocrosiTesbHast
paGora (CP): 3 112 1 40 2 72
KypcoBoii npoekT 1 36 - - 1 36
Bupa xoHTpoJIs: 3aver ¢
] ] ] OLIeHKOIi ) ]

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI

«O0opynoBaHue U OCHOBBI NPOCKTHPOBAHMS NPEANPUATHI 110 IPOU3BOACTBY

TOHKOIUIEHOYHBIX rerepocTpykryp» (b1.B.1B.7.2)

1. Heab aucuMmiInHbl — OO0y4YeHHE CTYIEHTOB OakalaBpuaTa 3HAHHUSIM, YMEHHUSIM H
HaBbIKAM HCMOJb30BaHUS HHPOpPMALMM O METoJaX U OOOpYIOBAaHUM JJIsI MPOU3BOJCTBA
TOHKOIJIEHOYHBIX T€TEPOCTPYKTYP AJIs MPUOOPOB AJIEKTPOHUKHU U (POTOHUKH.

2. B pesyabTare n3y4eHust AMCUHUILIMHBI 00y4AKOLIUHCA J0JIKEH

3Hamy:

—  Knaccuduxanust MeToJJ0B MOJYYEHUsI TUIGHOK B TEXHOJIOTUSAX reTepo(a3HbIX MIICHOYHBIX
CTPYKTYP AJIsi IPUOOPOB SIEKTPOHUKH U (POTOHUKH.
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— Kunaccudukanus obopynoBaHusi Al MOJIyUYEHHUS IJICHOK B TEXHOJOTHSIX reTepodazHbIX
IUICHOYHBIX CTPYKTYP VISl IPUOOPOB NEKTPOHUKHU U (POTOHUKH.

— OcHOBHBIC 3Tambl MPOCKTHUPOBAHUS MPUOOPOB DJICKTPOHUKH HA OCHOBE TeTepoda3HbIX
MJICHOYHBIX CTPYKTYP.

— TexHonoruyeckue M SKCIUTyaTallMOHHBIE TPeOOBaHUS K 00OPYIOBaHMIO JJISi IPOU3BOJICTBA
rerepo@azHbIX IIEHOYHBIX CTPYKTYP.

—  DakTophl, ONpENeNSIONUEe TEXHOJIOIMYECKHE IMOTEPH NPU IPOHM3BOJCTBE reTepodasHbIx
TUICHOYHBIX CTPYKTYP VISl IPUOOPOB AIEKTPOHUKHU ¥ (POTOHHKH.

Ymems:

—  @opmynupoBaTh TpPeOOBaHUS K TEXHOJOTHUECKOMY OOOpPYIOBaHHMIO  JUIl MOJYYECHHUs
rerepo@a3HbIX INIEHOYHBIX CTPYKTYP AJIs MPUOOPOB NIEKTPOHUKH U (DOTOHUKH.

— OcyuecTBisiTh BbIOOp METOJOB U O0OpYIOBaHUS JUIsl IPOU3BOJCTBA TeTepOdazHbIX
MJICHOYHBIX CTPYKTYP JUIsl IPUOOPOB 3JEKTPOHUKHA U (POTOHUKH.

— CocTaBisTh KOMIIOHEHTbl TEXHOJOTMYECKOW JOKYMEHTAlMM C YYE€TOM COBPEMEHHBIX
oreuectBeHHBIX (OCT, 'OCT) u 3apy6exubix ctanaaptos (SEMI).

Braoemy:

— MHWudopmanueir 0 COBpeMEHHBIX U MEPCIEKTUBHBIX METOJaX MONYyYeHUS TOHKOIUIEHOYHBIX
TETePOCTPYKTYP MJISl pa3IMYHBIX MPUOOPOB SJIEKTPOHUKU U (POTOHUKHU.

— MHWudopmanueld 1O  OCHOBHBIM THIIAM  TEXHOJIOTMYECKOTO  OOOpYyIOBaHUS  TIpU
(GhOpMHUPOBAHUH TOHKOIUIEHOYHBIX TE€TEPOCTPYKTYP VISl PA3IMUHBIX TPUOOPOB JIEKTPOHUKU
1 GOTOHUKU BaKyyMHBIMU METOJaMHU.
Obaaoams criienyromumu npopeccuonansabivu (I1K) kommerenmusamu 11K-1, 3, 4, 5,6 ,7, 8,
9, 11.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Knaccudukanus MeTonoB monydeHusi reTepodas3HbIX MICHOYHBIX CTPYKTYp Ha OCHOBE
aMOP(HBIX, TTOJIUKPUCTATUNIECKUX, MOHOKPUCTATUIMUECKUX U SMTUTAKCHAIbHBIX TUICHOK.

BakyymHble METOIBI MOJYy4YEHUS TOHKHUX IUIEHOK. TEeXHOJOrMM BaKyyMHOTO
TepMHuUecKoro pacnbiieHus. [IpsmMoe M KocBeHHOe pe3ucTUBHOE ucnapeHue. KoHcTpykuuu
ucnapureneil. TpeOboBaHUs K MaTepHaliaM UCHapUTelIe U KOHTeHHEPOB. DIEKTPOHHO-TYYE€BOE
pacnbiienue. JlnuHHOpoOKycHble nymiku. Ilymku [lupca. TexHonoruu MuiieHed Uit
ANIEKTPOHHO-IYYEBOTO  pacnbUieHus.  MHaykunoHHoe — pacnbuieHHEe.  KOHCTpykTHBHBIE
0ocoOeHHOCTH U o0nacTh nmpuMeHeHus. JlazepHoe ucnapeHue. XapaKTepUCTHKA YCTAaHOBOK M
TpeOoBaHUS K 000pYIOBAHUIO.

TexHONMOTHSA pacCMbUICHUS MaTEPHAIOB IOJ ICHCTBUEM HEUTPATbHBIX M 3apsKEHHBIX
yactull. PaBHOBecHass UM HEpaBHOBECHAs, BBICOKO- M HU3KOTEeMIeparypHas Imia3ma. Boibt-
aMIepHas XapaKTepUCTHKA pa3psaaoB. TeXHOJOTHS AMOAHOIO, TPUOAHOIO U MarHeTPOHHOTO
pacnbuieHHus. Mar"etponsl mHocTosHHOro Toka W BY wmarnerponsl. HMonHO-m1a3mMeHHOE
pacnbuieHHe. PeakTuBHOE HWOHHO-TUIa3MEHHOE pachblieHue. oHHo-TyueBoe pacmiblIeHHE.
PeakTnBHOE MOHHO-TyYeBOE pacnbUIeHUE. TEeXHOIOrMU MUIIEHEH [ HOHHOTO U TUIa3MEHHOTO
pacrnbUICHHUS.

TexHOIOTHS XUMHUYECKOTO Pa3iIoXKeHHs mapa. BeIOOp TEXHOIOTHUYECKUX MaTepuaioB U
KOHCTPYKTHUBHBIE OCOOEHHOCTH PAa3IMYHBIX BapHAaHTOB METOJA. TeXHOJOTHus OWHApPHBIX
Cynb(UIHBIX TOTYMPOBOJHUKOB. YCIOBHS TONYYEHHS TOJIH- M MOHOKPHUCTATUYECKHUX
CTPYKTYP.

TexHONmOrMsg XHMMHUYECKOTO PAa3J0KEeHHUsI Tapa NpU TOHMKEHHBIX TeMIlepaType H
napieHnu. HomeHknaTypa cioeB, noiydaembix mo texHojoruu LT-LPCVD. Texnonorus
OKCHJIHBIX CJIO€B JJIi HAHOPAa3MEPHBIX CTPYKTYP.

TexHOIOrnsg XUMHUYECKOI0 Pa3oKEeHHUs] METANIOPraHUYECKUX COEIMHEHHU B BaKyyMe.
HomeHnknarypa MeTamIOpraHMuecKUX COEIWHEHUM, MCIOIb3YEeMbIX I TOJYyYEHHUS CIIOEB
METOJIOM  Pa3JIOKCHHS ~ METAJUIOpraHWYecKux coeauHeHuid B Bakyyme (MOCVD).
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KoHCTpyKTUBHBIE ~ OCOOEHHOCTHM  BaKyyMHOTO  OOOpYAOBaHHMS  JUISI ~ MHOTOCIOWHBIX
FETEPOCTPYKTYP, NostydaeMbix Merogom MOCVD.

Ilonarue npousBoAcTBa. TexXHOJOrHMUecKass CTPYKTypa BaKyyMHOIO IPOU3BOICTBA.
[Tpon3BOACTBEHHbIE W TEXHOJOTHYECKHE mpouecchl. COCTaBHBIE YacTH TEXHOJIOTMYECKOTO
npoliecca: onepanus, Mo3ulus, yCTaHOBKA.

OCHOBHBIE THUIBI TEXHOJOTUYECKOTO OOOpYIOBaHMS IS CO3/JaHUS KOHTPOJIUPYEMOI
aTMocdepbl B TEXHOJIOTMYECKUX arperarax. CHCTeMbl CO3JaHUs IPEIBAPUTEIILHOTO BaKyyMa.
Cuctembl MaciIsgHOM 1 Oe3MacisiHOl oTKauku. CUCTEMBI CO3/IaHUS BHICOKOTO U CBEPXBBICOKOTO
BakyyMma. Cucrtemsl nutt030BaHus. CUCTEMbI aBTOMAaTHUECKOTO TOJIEPKaHMs IOTOKOB pabodYmux
ra30B [IPU HU3KUX U CBEPXHU3KHUX JABIICHUSAX.

OcCHOBHBIE aCHEKThl U OCOOEHHOCTH HAHORJIEKTPOHHKH. HaHOpa3MmepHble CTpYKTYypHbIE
KOMITOHEHTHI. 30HJIOBbIE TEXHOJOIHH. MexaHHuecKrue U3MEepUTEIbHbIE YCTPOHCTBA C BBICOKOM
paspelaei 1 AeTeKTUPYoLeil CTOCOOHOCTHIO.

HaHoTexHOMOTHYECKHE KOMITOHEHTBI COBPEMEHHOW JJIEKTPOHUKH. KOHBEKTHBHBIC
CHCTEMBI OXJIaxKJeHHsl. 3akoH Mroppest U peKypcuBHas cuctema TpyoonpoBoaoB. KoHcTpykuus
Ha"ooxyaguTes. OXJakaamas eMKOCTh B MakpOCKONWYecKoM oObeme. TokompoBojsine
NopoxKU. M3onupyromue ciI0M U KOHTaKThl TYHHEIMpOBaHUA. MoayiaupyeMble TYHHEIbHbIE
epexopl.

4. O0beM yueOHOI TUCIUIIIHHBI

BCEI'O 6 cemecTp 7 cemecTp
Bunet yueGHoI paboTh
B B akanem. B B B B
3a4ETHBIX qyacax 3aYETHBIX | aKaJeM. | 3a4EeTHBIX | aKaJeM.
CIMHATIAX eIMHMIAX | 4YacaxX | CIWHHWIAX | Yacax
Oomasn
TPYROEMICOCTE 4 144 2 72 2 72
AUCHUILTUHBI 110
Y4eOHOMY IIaHy
AyIHuTOpHBIE 1 32 1 32 i i
3aHATHSA:
Jlexumu (JIek) 0,5 16 0,5 16 - -
[IpakTrueckue 3aHATHS
(I13) 0,5 16 0,5 16 - -
CamocrosiTeJibHasA
paGora (CP): 3 112 1 40 2 72
KypcoBoii npoekT 1 36 - - 1 36
Bupa xoHTpoJIs: 3auer ¢
] ) ) OLIeHKOIi ) ]

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«O0opyoBaHME U OCHOBBI IIPOCKTHPOBAHUSA NMPEANPHUATHI 110 IPOU3BOJACTBY OBEJIHPHBIX
matepuaioB» (b1.B.[1B.7.3)

1. He.ﬂb AUCHUIIJIMHBI — OCBOCHHUEC CTYACHTAMH TCXHOJIOTMHU ITPOU3BOJACTBA FOBCIHUPHBIX
MaTepuaoB U €€ anmapaTHOTO COMPOBOXKACHUS, 000PYAOBaHUS sl padOThI C MPUPOAHBIMU U
HCKYCCTBEHHBIMHU IOBEITUPHBIMU KaMHSIMHU - MEXaHHYeCKOoH 00palboTKoi, MoauduurpoBaHuEeM
CBOICTB (0OIaropakxuBaHueM), pOCTOM HCKYCCTBEHHBIX KPUCTAIIJIOB.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIAHBI 00y4AIOIIUIACH 10JI7KEH:

3namy:

-OCHOBHBIE TE€XHOJIOTMYECKUE CXEMbl U OCHOBBI IPOEKTHUPOBAHMS MPOU3BOJCTBA MPHU
paboTe ¢ MPUPOAHBIMU U UCKYCCTBEHHBIMU IOBEIMPHBIMU MaTepUaIaMH.
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-MeTonbl MeXaHU4ecKod oO0pabOTKH, MOAUGHUIMPOBAHUS, MOTYYEHUS HCKYCCTBEHHBIX

KpUCTAJLJIOB 1 MaTCpUAIOB IOBCHHpHOﬁ IIPOMBIIIJIICHHOCTH.

-IIpyHIMOBl POEKTUPOBAHMSA M JEATEIBHOCTH MNPEAIPUATHN 10 IIPOU3BOACTBY

FOBCIIMPHBIX KaMHe# n MaTCpHraioB.

Ymemu:

-Ucnonp3oBath 000pyaoBaHueE 17151 00paOOTKH FOBETUPHBIX KAMHEH U MaTepUaoB.
- MoaudunupoBats CBOWCTBA IOBETUPHBIX MaTEPUAIIOB.

- BeiOupath ontumManbHble TEXHOJIOIMH IIPU 00pabOoTKE MOHOKPUCTAJIIOB.
Braoemy:

- HaBbikoM 00pabOTKM NPUPOAHBIX U UCKYCCTBEHHBIX MOHOKPHCTAILIOB.

Obaaoams crienyromumu npodeccuonansubivu (I1K) komnerenmmsmu 11K-1, 3, 4, 5,6 ,7, 8,
9, 11.

1.

1.

3. KpaTtkoe copep:xaHue JUCHHUILIHAHBI
Paznen 1. Texnosorus oOpaboTku

Beenenue. OrnpezneneHre NOpUPOAHBIX OBEIMPHBIX KAMHEM W MarTepHaoB.
CoBpeMeHHass TexHuW4eckas kinaccuukamms u mnp. Llemn u 3amaun. OcHOBHBIE
MOHSITHSL.

IIpoexTupoBanue IIPOM3BOJACTBA  IIO obpaboTke FOBEIIUPHBIX KaMHEH.
TexHonoruyeckue CXxeMbl MPOM3BOJACTBA U HMX aNlapaTHOE BOIUIOIICHHUE.
IToonepanlMnOHHBIN XPOHOMETPAXK.

PacniuioBouHble W MOApE3HbIE CTAaHKW WU MUIbl. [IpuHIMN JEHCTBUS U OCHOBHBIE
TEXHUYECKUE XaPAKTEPUCTUKH.

[InudoBanbHble CTaHKH - MPUHIMI JEHCTBUS U OCHOBHBIE TEXHHYECKHE TaHHBIC.
I'pybass oOaupka, numpoBanue U mnonupoBaHue. dU3MUECKUI CMBICT MPOIECCOB,
MaTepHuaibl U OCHACTKA.

[Ipomiecc um3roroBieHuss KaOomoOHOB. Pa3meTka, pacnuioBka, Hakieika, oOaMpKa,
nmudoBanue U nonupoBaHue. Popmbl KaOomOHOB. OCOOEHHOCTH H3TOTOBICHUS
Ka0OILIOHOB U3 pa3HbIX MaTEpUaJIOB.

Tunsl orpanounsix npucrnocobnenuii. [Ipomnece orpanenus. Pasmerka, pacnunoBka u
3ananue (opmbl. Hakneiika u mepekieiika. OrpaHeHue U IMOJIMPOBAHME KOPOHKU U
naBuwiboHa. [IpoMBIBKa W YIAaKOBKa OrpaHEHHBIX KaMmHeW. PopMa oOrpaHeHHBIX
KamHel. Pacder u onTuMH3anMs ONTHUKA U TEOMETPUU OTPAHEHHBIX KamHel. [lonarue
0 (panTa3MHBIX Ppopmax orpaHku. TeXHOIOTHsS U3rOTOBIEHUS Kp-17 U Kp-57.
['ontoBka. M3rotosnenue mapos. CBepnenue. Mo3auka. Pe3pba mo kaMHI0, paKOBHHE,
kocTu. TexHosorus, marepuaibl U obopynoBanue. HoBble mepcrneKTHUBHBIE METOJbI
00paboTKu.

KonTtponb kadectBa 00pabOTKH, OCHOBHBIE METOJBI U ocoOeHHOCTH. OOOpyI0BaHNE
JUISL KOHTPOJISL KauecTBa.

Oco0eHHOCTH OpraHMU3aliK MPEANPUATHI 10 00paboTKe U MPOU3BOICTBY FOBEIHPHBIX
KaMHel U MatepuanoB. TexHuka 60e30MacHOCTH U YTUJIM3AIUsl OTXOI0B MPOU3BOJICTBA
Paznen 2. TexHosorus oGnaropaxiuBaHusl.

Beegenue. OmnpeneneHue KauyeCTBEHHBIX XapaKTEPUCTUK IPUPOJHBIX KPHUCTAIIIOB.
[ToHsiTE O COPTHOCTU M KPUTEPUU BbIAEICHHUSI COPTOB MarepuanoB. Knaccudukanus
METOJIOB ~ MOAM(UIIMPOBAHUS  KAYECTBEHHBIX  XapaKTePUCTHK  FOBEIHPHBIX
MOHOKpUCTAIJIOB. ®Du3ndeckue, XUMHUYECKHE U  (PU3UKO-XMMHUYECKUE METObI
MOIU(DUIIMPOBAHHST CBOMCTB MPHUPOJHBIX MOHOKPHUCTAIUIOB. Y CIIOBHSI IPOBEICHUS
MIPOLIECCOB, OMpeneistonye GakTopbl METOOB U uX anmapaTtypa. ObmaropaxuBaHue
MPUPOJHBIX MOHOKPHCTAUIOB. MonudunupoBanue AparoleHHBIX KaMmHeW (anmas,
canup, u3yMpyn u ap.). MoaudunmpoBaHue I0BEIUPHBIX KaMHeH 2, 3 1 4 KaTeropuu.
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DKOHOMMYECKas LIeNecO00pPa3HOCTh MOU(PUIUPOBAHUS, BBIOOP METOIOB ognaropanusanus
Ha Pa3JIMYHbIX IPUMEpax.

Oco0eHHOCTH OpraHM3aluyd M TEeXHHUKa 0€30MacHOCTH MPEeNnpHsITHil 1 jJadoparopuit
1o 00JIArOPaXKUBAHUIO M MOJTU(MUIIUPOBAHUIO CBOWCTB MPHUPOJHBIX U UCKYCCTBEHHBIX
FOBEJIMPHBIX KAMHEN U MaTEpPHAIIOB.

[IpoekTupoBaHue MPOU3BOJCTBA MO OOJArOpaXMBAaHUIO IOBEIUPHBIX KaMHEH H
maTtepuanoB. OcoOeHHOCTH pa3pabOTKU TEXHOJOTMYECKUX CXEM IMPOU3BOACTBA U

pacUeTHBIX CXeM MOJIU(DUIIUPOBAHUS PA3TUIHOTO FOBEIIUPHOTO CHIPHS.
Paznen 3. TexHomgorus aparoneHHblX MOHOKPUCTAIIOB

1. Bsenenue. Llenu u 3aaun noayyeHUs IOBETUPHBIX MaTepuanoB. OU3NKo-XxuMU4ecKue

OCHOBBI IIPOLECCOB CHUHTE3a IIUXTHI U pOCTAa MOHOKPHCTAJIJIOB. PacnnaBHbIE

MCTOAbI

pocTa IOBEJIMPHBIX MOHOKPHUCTA/UIOB. PacTBop-pacriaBHble METOABI pocTa U
UCrIoNib3yeMasi  ammapaTtypa. [uaporepmalibHble METOABI pocTa .  YCIIOBUS,

0Cc00EHHOCTH, (PU3XMMUS TPOLIECCOB, allaparypa U OCHACTKA. XUMHUYECKUE
CUHTE3a I0BEJMPHBIX MaTepuaioB (Ha MpuMepe orasa, MajlaxuTa u OUpIo3bl).

METOJIbI

2. TlpoexTupoBaHue NPEANPHUATHHA O POCTY M IMPOU3BOACTBY IOBEIUPHBIX KaMHEW M
marepuainoB. KubepHeTndyeckre OCHOBBI ONITUMM3ALMN TEXHOJIOIMUYECKOTr0 IIpoliecca.

4. O0beM yueOHOI TUCIUIIIHHBI

BCEI'O 6 cemecTp 7 cemecTp

Bunet yueGHoI paboTh

B B akanmem. B B B B

3a4YETHBIX yacax 3a4YETHBIX | aKaJeM. | 3a4eTHBIX | aKaJeM.
SJIMHHUIIAX eIMHUIIAX | dYacax eIMHUIIAX | Yacax

O6man
TPYROEMICOCTE 4 144 2 72 2 72
JUCHMUILJIMHBI 10
Y4eOHOMY IIaHy
AyIHuTOpHBIE 1 32 1 32 i i
3aHATHSA:
Jlexumu (JIek) 0,5 16 0,5 16 - -
[IpakTrueckue 3aHATHS 05 16 0.5 16 i i
I13)
CamocrosiTeibHas 3 112 1 40 5 79
pabora (CP):
KypcoBoii npoekT 1 36 - - 1 36
Bupa xoHTpoJIs: 3auer ¢

i i i OLIEHKOi i i

AHHOTanugA padoyeil NpOrpaMmbl AU CHUNIMHBI
«XuMHYecKasi TEXHOJIOTHSI TeXHMYeCcKuX MoHokpucrasios» (b1.B.J1B.8.1)
1. Heap AMCHUNJMHBI — TIOJTOTOBKAa KOHKYPEHTOCTIOCOOHBIX CIEIUATUCTOB IS

HOI[pEB,Z[CJ'ICHHfI HEHTPOB BBICOKUX TEXHOJOTHI B 00JacTh pa3pa60TK1/I U INPUMCHCHHA HOBBIX

MOHOKPHUCTAIUTMYECKUX MaTEPHAIIOB.
2.B pe3yiabTare n3yueHus JMCHUNJIMHBI CTYAEHT J0JIKEH:
3unameo:
— METO/Ibl BBEJEHUS JIETUPYIOUIUX MUKPOIIPUMECEH B MOHOKPUCTAJUIBL;
— OCHOBHBIE BUJIbI CTPYKTYP U MPOLIECCOB B KPUCTAILTU3AIIMOHHBIX CPEax.
Ymemn:
— KOHCTPYUPOBATh CTPYKTYPY U COCTAB JISTUPOBAHHBIX MOHOKPHUCTAIIOB;
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11.

~

10.

11.

12.
13.
14.
15.

16.

— aHAJIM3UPOBATh MPOIECCHI, MPOXOASIINE B KPUCTALTU3AIMOHHBIX Cpe/Iax;

— TPOCKTHPOBATH JIOTUCTHKY MTUTAHUS PACTYILETO0 MOHOKPUCTAILIA;
Braoemy:

— HaBBIKAMHU KOHCTPYMPOBAHUS JICTHPOBAHHBIX MOHOKPHCTAJLIOB,;

— HaBBIKAMH aHAJIM3a CTPYKTYpP U MPOIECCOB B KPUCTAJUIU3ALUOHHBIX CPE/Iax.
Obnaoams cnenyrommmu npodeccuonanbabiMu (I1K) xomnerennusmu [1K-1, 4, 5,10,

3. KpaTkoe conep:kaHue TMCHUNIMHbI

Bunbsl  Mukponpumeced B MOHOKpUCTaJIaX. J[MCKpeTHbIE  YPOBHM  YMCTOTBI
MHUKPOIIPUMECEN KPUCTAJUIOB KaK BAXKHEUIINKM KPUTEPUI OLICHKU UX Ka4eCTBA.
PaBHoBecHBIIT KO3 (dULIMEHT pacmpenesaeHus MHUKpOIpUMeced B CHCTEME KpHUCTall-
KPUCTAJUIM3aLlUOHHAs Cpeaa.

HepaBHoBecHbIil k03(DPUIIMEHT pacmpeneneHus MUKpOIpUMeceil B cUCTEME KPHCTasll-
KpPUCTAJUIM3allMOHHAs  cpefa. BbIBOJ — 3aBUCMMOCTM  MEXKIY PaBHOBECHBIM U
HEPaBHOBECHBIM KO3 PUIMEHTA pacTpeielieHnss MUKPOIIpUMecel B CUCTEME KPUCTAII-
KPHUCTAJUIM3aLlMOHHAs Cpeaa.

JluHaMyKa  NOpPUMECHOIO  COCTaBa  KpUCTa/la  pacTyllero B OrPaHUYEHHOMN
KPUCTAIJIM3AaLMOHHON Cpeie € 3amacoM KpUCTAJUIM3YEMOI'O BEIIECTBA. 3aBHUCHUMOCTh
npeleabHOW KPUCTAIUIM3AMOHHON J0MM (OTHOIICHHWE YHCIa MOJEH BBIPOCIIETO
KpUCTaJIJIa K YHUCIY MOJIEH KpUCTAIIM3ALMOHHOM Cpelbl) OT AMCKPETHOIO YpPOBHS
TpeOyeMoli YHCTOThI U HEPAaBHOBECHOTO Kod((pHlMeHTa pacipeieIeHus IPUMECEH.
JluHaMpKa  NPUMECHOIO  COCTaBa  KpUCTa/lla  PacTyllero B OIPaHUYEHHOHN
KPUCTAINTU3AlMOHHON cpele 0e3 3amaca KPUCTAJUIM3YeMOI'O BEIIEeCTBA. 3aBUCUMOCTH
NpeleabHON KPUCTAIIM3AMOHHON /1011 (OTHOIIEHHWE YHCIa MOJEHl BBIPOCIIETro
KpUCTasla K YHMCIy MOJIeH KpHUCTAJUIM3allMOHHON Cpenbl) OT TUCKPETHOTO YpPOBHS
TpeOyeMOol YHMCTOTHI W HEPAaBHOBECHOTO Kod(duImeHTa pacrpeaesieHusl MpuMece.
VYpasuenue llleina-IIpanna.

Kpucramnoxumuueckoe KOHCTPYMPOBAHHE JIETUPOBAHHBIX MOHOKPHUCTAJIJIOB.
Komnencupyromue neratopsl. JlernpoBaHHbIE MOHOKPUCTAUIBI C YINOPSAOYEHHBIMUA M
Pa3ynopsI0YEHHBIMU MOIPEIIETKAMU.

Bupl roMOr€HHBIX KpUCTAIIM3ALMOHHBIX CPELL.

Buzbl reteporeHHpIX KpUCTAIIM3ALMOHHBIX CPEA U UX IMIPEMMYILECTBO 110 OTHOIIEHHUIO K
TOMOTEHHBIM.

Bubl KOHBEKTHBHOI'O MacCONEPEHOCA B KPUCTAIIM3ALMOHHBIX CPEax.
I'paBuTanmonHass TemyioBas KOHBEKLHS B KPHUCTAJUIM3AaLMOHHBIX cpeaax. Kpurepun
Penes, I'pacroda u [Ipanaris, xapakTepu3yroIIHe 3TOT BUJ KOHBEKITUH.
['paBuTanimoHHass KOHLIEHTPAILMOHHAs KOHBEKIUS B KPUCTAUIM3ALMOHHBIX Cpeaax.
Konnenrpanuonusie kpurepuu Penes, ['pacroda u Ilpanaris, xapakTepu3yroIe 3TOT
BUJ] KOHBEKLIMH.

TepMmokanmuspHas KOHBEKIUS B KPUCTAIUIN3AMOHHBIX cpenax. Kpurepuit Mapanronu,
XapaKTEPU3YIOLIHM 3TOT BUJ KOHBEKIIUU.

KoHueHTpanlnOHHO-KaNmMyuUIsIpHasi ~ KOHBEKLIHsSIT B KPUCTAUIM3ALMOHHBIX  Cpelax.
KonuentpanunonHuslii kputepuit MapaHronu, XxapakTepU3yIOLUi 3TOT BUI KOHBEKIIUH.
B3anMopeicTBre pa3nuyHbIX BUJIOB KOHBEKIIMU B KPUCTAJUIM3ALMOHHBIX CPENAX.
BrelpamuBanue MOHOKpPUCTANIOB B Te€NsAX Kak MpPUMEpP METOAA BBIPALIUBAHUS
MOHOKPHUCTAJVIOB CO CIIO)KHOW (HE TPHUMHUTHUBHOM) TOMOJIOTHEH KPUCTAITU3AIMOHHBIX
Cpen.

Meron IDKK (map-XuakoCThb-KpUCTaJI) KaK TpPUMEpP METO[a BBIpAIIWBAHHS
MOHOKPHUCTAJVIOB CO CIIOKHOW (HE MPUMHUTHUBHOI) TOMOJIOTHEN KPUCTAILTU3ALMOHHBIX

cpen.
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17.

[IpencraBieHne TOMOJOTMM KPUCTALUTM3ALMOHHBIX Cpel € IMOMOINBI0  rpadoB.
YHUuBepcanpHOE KOJUPOBaHUE TPadoB.

18. Meron BblpaliMBaHUs MOHOKPUCTAJUIOB B PAacTBOpax B YCJIOBUSX TEMIIEPaTYpPHOIO
nepenaza Kak INpPUMEpP METOJa BBIPAIMBAHUS MOHOKPUCTAJUIOB CO CIIOXKHOHW (HE
IPUMUTHBHOM) TOMNOJOIMEH KpHCTaIM3alMoOHHBIX cpen. IlpencraBinenue ToM
TOIIOJIOTUH € IOMOIIBIO Tpada. BapuanTsl (cr1ocoObl) 3TOro MeToa.

19. Meron BelpalmMBaHMsl MOHOKPHMCTAIJIOB B PAacTBOpaX B YCIOBUAX HCHApEHMS
pacTBOpuUTEINsl KaKk NMPUMEpP METOJa BbIPAIIMBAHUS MOHOKPHCTAUIOB CO CIIOKHOW (HE
IPUMUTUBHOM) TOMNOJOTMEH KpHCTAIM3alMOHHbIX cpel. IlpeacraBienune 3Toi
TOIIOJIOTUH € IOMOIIBIO Tpada. BapuaHTsl (cr1ocoObl) 3TOro MeToa.

20. Metoxn BbIpalllMBaHHUs MOHOKPHMCTAJIOB B pacTBOpax 0Oe3 3amaca KpUCTAIU3yeMOTro
BEIIECTBA KaK MPUMEpP METOJa BBIPALIMBAHUS MOHOKPUCTAJUIOB C HPUMHUTHUBHON
TOIOJIOTHEN KpUCTAIM3alMOHHBIX cpel. IIpeacraBienue 3TOM TOMONIOIUU € HOMOIIBIO
rpada. BapuanTsl (criocoObl) 3TOro MeToJla: CIIOHTaHHasi KPUCTAJUIM3aLUsl B pacTBOpeE-
paciiaBe, KpUCTaJUIM3allMs B pacTBOpPE-pacIulaBe C JIOKAIBHOW 00JIACThIO OXJaXKACHUS
KOHTENHepa.

21. Mertox BbIpallliBaHUs MOHOKPHUCTAJIOB HCHApEHHEM pPACTBOPHUTENS B  YCIOBHAX
TG PY3MOHHON «KOHBEKITHM.

22. Mertox BbIpallliBaHUs MOHOKPHUCTAJIOB HCHApEHHEM pPAaCTBOPHUTEIS. B  YCIOBHAX
KOHBEKUIMH MapaHTOHH.

23. Metoa 30HHOM KpUCTaJUIM3alluU B pacTBOpe-paciuiase. I'pad Tomonoruu storo meroaa.

24. BplpamuBaHue MOHOKpPHUCTAIOB MeTonoM Yoxpansckoro. I'pad Ttomomorum storo
MeTrozaa. BapuaHTsl (CrIocoObI) 3TOTO METOA.

25. JlaGoparopHbie paboThl. BhIpammBaHie MOHOKPHUCTAJUIOB W3 PAaCIUIaBOB, PacTBOPOB-
pacrjaBoB U BOJHBIX PACTBOPOB.

4. O0beM y4eOHOI TUCIUNTHHBI.
B 3auetHbIX B akagem.
Bugpsl yaeOHOM paboTh eIMHUIIAX qacax
O01asi TPy10eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 6 216
AyIUTOpHBbIE 3aHATHS: 2,5 80
Jlexuuu (Jlek) 1 32
[IpaxTnueckue 3anstus (I13) 1 32
JlaGoparopusie pabotsl (JIP) 0,5 16
CamocrosTesannasi padora (CP): 2,5 100
Bupa koHTpOJIS: IK3aMeH 1 36

4. AHHOTAIMSA padoUeil MporpaMMbl JUCIIHILIHHbBI

«XuMHYeCKast TEXHOJIOTHSI TOHKOMIEHOYHbIX rerepocTpykryp» (61.B.J1B.8.2)

1. Heab AucuMMINHBI — CHOPMHUPOBATH Yy CTY/ACHTOB OakajaBpuaTa Mpe/CTaBlIeHHE O

TOM, KaK Ha OCHOBE (pyHAaMEHTaIbHOW (U3MKO-XUMHUYECKOW HH(POpPMAIMKU OCYIIECTBISETCS
BBIOOp TEXHOJIOTMU U OIPEIEIISIOTCS KOHKPETHBIE TEXHOJIOTUYECKHE PEKUMBI; KaKUM 00pa3om
OCYIIIECTBIISIETCS] ONEPAaTUBHBIN KOHTPOJIb 32 KQUeCTBOM IOJy4aeMbIX MAaTEPHAJIOB U HU3JAENUil;
KaKkoBa JIOJDKHA OBITh MOCJENOBATENbHOCTb JEHCTBHHA NpH pPa3pabOTKe TEXHOJOTUH HOBBIX
MHOT'OKOMIIOHEHTHBIX TeTepo(a3HbIX CTPYKTYP.

3namo:

2. B pe3yabTaTe M3y4eHUs1 TUCHUILINHBI 00y4aroIMiics J0JI2KeH

TepMO,Z[I/IHaMI/I‘IeCKI/Ie acIleKThl TEXHOJIOTMH  IJICHOYHBIX CTPYKTYp Ha OCHOBC
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HEOPraHMYECKUX U OPTaHMYECKUX XMMUYCCKUX COCITMHCHHI

Teopernueckre acmeKThl COTJIACOBAHMS TOJIIUH PA3THYHBIX (YHKIIMOHAIBHBIX CIIOCB
IPH CO3JIaHUM MHOTOCIIOMHBIX CBETOU3IYYAIONINX JTUOIHBIX CTPYKTYp Ha OCHOBE
OPraHUYeCKHUX COCITUHCHHI

3aKOHOMEPHOCTH (POPMUPOBAHUSI COOCTBEHHBIX M MIPUMECHBIX TOUYEYHBIX JEPEKTOB MPHU
MOJTyYEHUH TUICHOYHBIX CTPYKTYP Pa3THUYHBIMA METOIaMHU

OcoOeHHOCTH (OPMHUPOBAHUSI TIEPEXOMHBIX CJOEB TPU TOJYYECHHH MHOTOCIONHBIX
IUICHOYHBIX CTPYKTYP OCHOBE HEOPTaHWYECKUX W OPraHUYECKUX COCAMHEHWH JUIs
MIPOM3BOJICTBA MPUOOPOB IICKTPOHUKH.

OCHOBHBIC HEOPraHMYECKUE MAaTepUaibl W HHIMBUIYaJIbHBIC BEIIECCTBA, KOTOPHIC
UCTIONB3YIOTCS  JUISS  TIOJMYYCHHUST AaKTHBHBIX M IACCHBHBIX CIIOGB COBPEMEHHBIX
rerepoda3HbIX IUICHOYHBIX CTPYKTYp I OPHOOPOB DIIEKTPOHUKH  PA3TUIHOTO
Ha3HAYCHMUSI.

CriocoObl TIOYYCHHS] OTIEIBHBIX CIIOEB M MHOTOCIOWHBIX TeTepo(asHbIX CTPYKTYp C
3apaHee  3aJlaHHBIMU  (DYHKIIMOHAIBHBIMH  XapaKTEPUCTHKaMU JIJIsl  NPHOOpOB
IEKTPOHUKH PA3ITNIHOTO HA3HAYCHHUS.

Ymumemon:

BeiOupare MeTonsl (OpMHUPOBaHUS OTICIBHBIX CIIOEB TOHKOIJICHOYHBIX CTPYKTYpP C
3aJJaHHBIM TUTIOM M KOHIEHTPAIKUEeH TOYeYHBIX Ae(PEeKTOB.

PaccunThiBaTh TONIIMHBI (PYHKIMOHAIBHBIX CIIOEB MHOTOCJIOWHOM CBETOM3ITydarolien
JUOJTHOM CTPYKTYPbI HA OCHOBE OPraHMYECKUX COCIUHEHUM.

Ananmu3upoBaTh WH(GOPMALMIO U HA €€ OCHOBE OCYIIECTBISITH BBHIOOP MaTepHajoB s
CO3/IaHUSl AaKTUBHBIX M TACCHUBHBIX CJIO€B COBPEMEHHBIX TreTepo(a3HbIX IUIEHOYHBIX
CTPYKTYP AJIst IPUOOPOB 3IEKTPOHUKH PA3INYHOI0 Ha3HAYCHMSL.

CriocoObl TOTYyYeHUs] OTIENbHBIX CIOEB M MHOTOCIOWHBIX reTepo(a3HbIX CTPYKTYp C
3apaHee  3aJaHHbIMM  (YHKIMOHAJbHBIMU  XapaKTepUCTHKaAMH 1  1pubopoB
IIEKTPOHUKH Pa3INYHOIO Ha3HAYCHMUS.

Braoemo:

CoBpeMEHHBIMH ~ CIIOCOOAMH  TOJIyYEHHMsI OTAEIbHBIX CIO€B U  MHOTOCIONWHBIX
rerepoazHbIX CTPYKTYp C 3apaHee 33JaHHBIMU (PYHKLIHMOHAJIbHBIMH XapaKTepUCTHUKaMU
JUISL TIPUOOPOB ANEKTPOHUKH PA3TINYHOIO Ha3HAYESHMUSL.

Criocobamu co3/1aHUSI U UCIOJIb30BAHUS OCHOBHBIX JJIEMEHTOB 3JIEKTPOBAKYYMHbIX
npubopoB (mogorpesarese, KaToa0B, TeTTEPOB)

Metonamu pacdyera XapaKTEpUCTHK MEPEXOJIHBIX CJIOEB MHOTOCIOMHBIX CTPYKTYp Ha
OCHOBE HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHEHUN ISl TPUOOPOB SIEKTPOHUKH.

Obaaoams crnenyromumu npodeccuonansabiMu (ITK) kommerentmsavu [1K-1, 4, 5,10, 11.

3. KpaTkoe coep:kaHue M CHUIIHHBI
Pa3nea 1. OOue BOIpockl TEXHOJIOTUU TeTepo(da3HbIX CTPYKTYP
1.1. Knaccudpukanus rerepodasubix cTpykryp. lloHsiTHe rerepodazHOi CTPYKTYpBHI.

Knaccudukanus rerepodasHbIXx CTPYKTYp MO pAa3IMYHBIM. TpU3HAKaM - pPa3MEpPHOCTb,
CJIOUCTOCTh, KOJIMYECTBO MCIIONBh3yeMbIX (a3, arperaTHOe U CTPYKTYPHOE COCTOSIHUE OT/AETbHBIC
ci10eB rerepodasHbIX CTPYKTYP.

1.2. OOmui moaxox K aHamu3y (QU3MKO-XMMHUYECKMHA JaHHBIX O CHCTeMax,

HCIIOJIb3YEMBIX MPH pa3pabOTKe TEXHOJOTHH TreTepoda3HbIX CTPYKTYp (Ha MpHUMepe OCHOBHBIX
XUMHYECKHX COEIUHEHHM, NCIIOJIB3YEMBIX B COBPEMEHHOW MUKPO3JIEKTPOHHUKE).

1.3. O®u3NKO-XMMHYECKHE CBOMCTBA KPEMHHMS MW TepMaHHs. TeXHOJIOTMH MOHO-

MOJMKPUCTAIUTMYECKOTO M aMOP(PHOT0 KpEeMHHS U TepMaHMsl JJIsi pa3IMYHBIX THIIOB YCTPOWCTB.
HomeHknatypa U XapakTEpUCTUKH ITPOMBIIIJICHHBIX MOHOKPHCTAJLIOB.

1.4. ®a30Bble paBHOBECHS B CHCTEMax A-B°. XapaktepucTtuka (U3UIECKUX,
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AJEKTPOPUZHUCCKUX, U OMTOIIECKTPUUCCKUX CBONCTB XMMHUYECKUX CcoenuHeHHH Thma A3BS.
TexHonorusT MOHOKPHUCTAJUIOB COEIMHEHUN A’B® u TBEPABIX PACTBOPOB Ha HMX OCHOBE.
Homenknarypa u XxapakTepUCTUKH ITPOMBIIIJICHHBIX MOHOKPHUCTAIIIOB.

1.5. ®asoBsie paBHoBecus B cuctemax A’-B°.  Xapakrepucrika (usmuecknx,
IIEKTPO(HU3MUECKIX, H ONTOMNIEKTPUIECKUX CBOMCTB XHMUUYECKUX coeauueHuii Tina A°BC,

1.6. Xapakrepuctuka (pU3NKO-XUMHUYECKUX, (PU3MUECKUX U ANEKTPOPU3NIECKUX CBOWCTB
HEKOTOPBIX MaTEpUajoOB, IIUPOKO HCIOJIb3YEMbIX NPU HU3TOTOBJICHUH MACCUBHBIX 3JIEMEHTOB B
TEXHOJIOTHSX FE€TEPOCTPYKTYP: METAJIbI, OKCUIbI, HUTPUIBIL.

1.7. Kunkue xpucramibl. Knaccudukaius, OCHOBHBbIE XapaKTEPUCTHUKU, METObI
MOJIyYEHUSI.

1.8. TexHonorusi Heopranuyeckux JroMuHOGMOpoB. Knaccudukamus moMUHODOPOB MO
pa3iauyHbIM Ipu3HakaM. OCHOBHBIE KJIACChl XUMHUYECKHX COEIMHEHUH, HCIOJIb3YEeMBIX s
CHUHTE3a  Heopranmdyeckux JomMuHOdopoB. TexHomormm  CcHHTE3a  HEOPraHHMYECKUX
TFOMHHO(GOPOB. B3aMOCB3b MEXKly YCIOBUSMH CHHTE3a U XapaKTEPUCTHKAMU JTFIOMHUHO(POPOB.
CnocoObl  popMHUPOBAaHUS TOHKOIUJICHOYHBIX JIFOMUHECHEHTHBIX CTPYKTYp MpPU PA3IUYHBIX
croco0ax uX BO30YKICHHS.

Pa3nea 2. TexHonorust TMHEWHBIX TeTepo(asHBIX CTPYKTYP

2.1. Texnonorust uHTEerpayibHBIX cxeM. Kmaccudukanuu uaTerpansueix cxem (MC) mo
pa3iauuHbIM mpu3HakaMm. TexHomorus mnonynpoBoaHukoBbix MC Ha ocHoBe Si. Texnomorus
usroroBieHus miactul s MC u3 MoHokpucTtananueckoi Oynu. OU3nKo-XUMHUYECKUE OCHOBBI
U TEXHHMKAa JIETUPOBAaHUS KPEMHHUEBBIX MHKpocxeM. Da3oBble pPaBHOBECHUS M KHUHETHKA
rerepo¢aszHbIX nporeccoB B cucreMe Si-O. TexHOIOrHs TUAIEKTPUYECKIX TTOKPBITHI Ha OCHOBE
okcuioB kpemuus. doronurorpadusa. Tpasnenue. Ocobennoctu texHomoruu MC Ha ocHOBE
GaAs. OcHOBHbBIE THUIIBI CTPYKTYp aKTHUBHBIX 3JIEMEHTOB, MCIOJb3YyeMbIX Ipu co3znanuu HC:
T Py3MOHHO-TIIIaHApHAST CTPYKTYpA, AMUTAKCUAIBHO-TIJIAHAPHAS CTPYKTYpa, DMHUTAKCHAIbHO-
IUTaHapHasi CTPYKTYpa CO CKpPBITBIM CJIOEM, CTPYKTypa C JUAJIEKTPUYECKOW H30JIALUEH,
W30IUIAaHApHas CTPYKTypa, MOJUIUIaHapHas cTpykrypa, M/III crpykrypa, OnurakcuaibHO-
IJIaHAPHBIA TPAaH3UCTOP ¢ 1HOAOM LIIOTTKH, CTPYKTypa ¢ MHKEKIIMOHHO-UHTErPAIBHON JIOTUKON
Texnonorust rubpugabix UC. TexHOoI0rus TOICTOMIEHOYHBIX MUKPOCXEM.

2.3. Texnonorus mpUOOPOB BOCIPOU3BEACHHUS u300paxkeHus. [loHsTue 11BeTa,
Juarpamma LIBETHOCTH, LIBETOBble M3MepeHus, [[BeroBas cucrema MKO. OcHOBHBIE CHUCTEMBI
IpEeJICTaBJICHUSI [IBETA, aHAJIOroBOE M LU(POBOE MPECTABIICHUE 1IBETA. TEeXHOJIOTHS aKTUBHOTO
KHUJIKOKPUCTAIIIMYECKOM JUCIIes] C TPaH3UCTOpPHOM Marpuuei Ha ocHoBe Si. Tomomorus
AaKTUBHOTO >KUJIKOKpPUCTAJUIMUECKOTro juciuvies. a3oBele paBHOBecHs B cucreme Si-H.
OcCOOeHHOCTH TOJY4YeHUsT TOHKUX CJIOeB aMOp(HOro He(pOTOUYBCTBUTEIBHOTO KPEMHHUS.
dopMHUpOBaHUE TPAH3UCTOPHOM MaTpUIlbl. MoJenupoBaHHE W OCOOCHHOCTH TEXHOJIOTUU
TOHKOIUIEHOYHBIX ~ HEOpraHuyeckux  cBeTopuiabTpoB. OcobeHHoctd  ¢oronurorpadus
pO3payHbIX MPOBOAAIIMX MOKPBITHHA In203-SnO2. TexHONO0rus MEeKTPOHHO-ITYYEBBIX TPYOOK.
TexHonoruss BakKyyMHOTro (IYOPECHEHTHOrO JAucIies. TeXHOJOrus IJIa3MEHHOM MaHelu.
TexXHOIOorusI 371EKTPOCMAUYHUBAIOIIETO JUCTLIES.

2.4. Opranuyeckass 3JEKTPOTOMUHECHEHIUA. (OCHOBHBIE KIJIACCHI OPTraHUYECKHX
JIOMUHECIUpYIOIUX  cTpyKTyp. OcobenHoctn  MexanuzmoB somuHecueHuun — OJIC.
Teopernueckas MoJienb OpPraHUYECKUX CBETOM3IYYarOUIMX JAMOAOB. Meroauka moadopa
matepuaioB s cozmanHus  rerepodasHoit  OJIC.  TexHomoruss  OpraHUYECcKOro
AIIEKTPOJIFOMUHECIUPYIOLIETO JUCTLIIES. TexHonorus MOJINMEPHOTO
IIEKTPOJIFOMUHECHUPYIOLIETO AUCIIIES.

2.5. TexHosorusi TMHEHHBIX reTepodasHbIX CTPYKTYp Ha MpUMEpe MPUOOPOB Iepenadn
U300paskeHMsL.

TexHonorus BHUIUKOHOB [UIsl TEpPEAayd I[BETHOTO TEJIEBU3MOHHOTO H300paKeHUs.
TexHOJIOrHsI MAaTPUYHBIX IPUOOPOB ¢ 3apsAa0Boii cBA3bI0 (CCD MaTpHIiibl): TOMOIOTHUS, IPHUHLIUI
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NEICTBUS, OCHOBHBIE XapaKTePUCTUKH. TexHoyorus GoTOUyBCTBUTEIBHBIX CTPYKTYpP Ha OCHOBE
Matpuibl  KMOII  TpaH3UCTOpPOB:  TOMOJIOTHUS, TPUHLHUIN  JEHCTBUS, CpPABHUTEIIbHbBIC
XapakTepucTuku. [IpocTpaHCTBEHHO-BpEMEHHBIE MOAYJIATOPHI cBeTa. Ha3zHaueHne W NmpuHUUIT
neiictBust ocHOBHBIX THNoOB [IBMC. TexHosorus mMartepuanoB JUisi MU3TOTOBJIEHHS aKTHBHOM
ctpyktypsl [IBMC. TexHonorusi npocTpaHCTBEHHO-BPEMEHHOI'O MpeoOpa3oBaTelis cBeTa (s
BUAMMOTO JHMara3oHa) Ha OCHOBE MOJUKPHCTALIMYECKOro Cyinb(uua kaaMus. TeXHOIOTHS
AIEKTPOCTATUYECKOTO MPOEKIIMOHHOTO JIUCIUIES Ha OCHOBE 1e(hOpMHUpPYyEeMBbIX MUKPO3EPKaTbHBIX
YCTPOMCTB.

Paznen 3. TexHosnorus 00beMHbIX reTepodazHbIX CTPYKTYp Ha MPUMEPE KepaMUUIECKUX
MUILIEHEH JUIsI MATHETPOHHOIO U 3JIEKTPOHHO-JIy4€BOI'0 PaCIbUICHUS

XapakTepucTuKa KEpaMUYECKUX MUILIECHEW JJIsI MAarHETPOHHOI'O U 3JIEKTPOHHO-JIY4€BOIO
pacnbuieHus. Jluarpamma OmnuHTXema s cucteMbl  Zn-O-S. TexHOnoruss —MOKPOro
JerupoBaHusi cynbuaa IUHKa HOHaMH TepOusa. TexXHOIOrHs BBICOKOTEMIIEPATYPHOTO
IIPECCOBAHUSA IPU KOHTPOJIMPYEMOM XMMHYECKOM IIOTEHIMAJIE OJHOIO M3 KOMIIOHEHTOB.
TexHOoI0rHs aKTUBALIMOHHOTO OT>KHra 1o metoy Ban-JloopHa.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akanem.
Bunst yueOHOI paboThI eAUHHULIAX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 6 216
AyIUTOPHBIE 3aHITHSI: 2,5 80
Jlexuunu (Jlek) 1 32
[IpakTuueckue 3ansatus (113) 1 32
JlaGopaTopHbie paboTsr (JIP) 0,5 16
CamocrositesbHas padora (CP): 2,5 100
Bua KoHTpoJIs: IK3aMeH 1 36

AHHOTanus padoyeil NPOorpaMMbl AU CHHUILIMHBI
«XuMHYecKasi TEXHOJIOTHsI I0BeJUPHbIX MaTepuaioB» (51.B./1B.8.3)

1. Heab AUCHUILUIMHBI — O3HAKOMJIEHHE CTYJIEHTOB C Pa3JIMUYHBIMM TEXHOJIOTUAMU B
o0nacti paboThl C MPUPOAHBIMH MCKYCCTBEHHBIMU FOBEJIIMPHBIMH KaMHSIMH - MEXaHHMUECKOU
00paboTKoil, MOAM(PUIMPOBAHHUEM CBOWCTB (0OJaropakxMBaHUEM), POCTOM HCKYCCTBEHHBIX
KPHUCTAJIJIOB U TEXHOJIOTHEN IOBEIMPHOIO IPOM3BOCTBA.

2. B pe3yabTrare u3y4eHusi AMCUMILIMHBI 00y4AIOLIUIACH HOJIKEeH:

3namu:

- OCHOBBI COBPEMEHHBIX TEXHOJOTUIl 00pabOTKM IOBENUPHBIX KaMHEH M MaTepHaliOB U
UX (PU3NKO-XUMHUYECKUE ACTIEKTBHI.

- Metoabl MOIMGUIIMPOBAHUS TPUPOJHBIX W HCKYCCTBEHHBIX FOBEIMPHBIX KaMHEU H
MaTepUasoB.

- OCOOEHHOCTH TEXHOJOTUHU MPOM3BOACTBA WCKYCCTBEHHBIX FOBEIMPHBIX KaMHEH M HX
UMUTAIAH.

- TexHOJOTUI0 COBPEMEHHOTO FOBEIMPHOTO MPOU3BOJICTBA

Ymemu:

- OOpabaTbiBaTh IOBEIMPHbIE KaMHU IO Pa3IMYHBIM TEXHOJOTMYECKHMM CXeMaM |
KOHTPOJIMPOBATh Ka4€CTBO MOIYy4aeMON IPOAYKIIUH.

- MonudunmpoBars(obiaropakuparb) cBoiicTBa (IIBET, KayecTBO W Jp. CBOWCTBA)
OPUPOJHBIX M MCKYCCTBEHHBIX IOBEJIMPHBIX KaMHEH M MaTepualioB C HCIOJIb30BaHHEM
COBPEMEHHBIX METO/I0OB, A TAKXKE MpeAIaraTh HOBbIE IEPCIEKTUBHBIE METOABI BO3JIEHCTBUH C .

- BBINOJIHATE IPOCTHIE ONEpALUH 110 I0BETUPHOMY ITPOU3BOJICTBY.

Bnaoemw:

- HaBbikoM MexaHn4eckod 00pabOTKH IOBEIMPHBIX KaMHEH ( KaOOIIOHHWpOBaHHE U
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OTpaHKa).
Obaaoame cnenyrommmu npodeccuonanbabiMu (I1K) xommerennusamu [1K-1, 4, 5,10,
11.

3. Kpartkoe cogep:xanue JTUCUMIIMHbBI

Paznen 1. Texnonorus o6paboTku

1. Beenmenue. OrmpeneneHre TPUPOAHBIXIPATOLEHHBIX KpHUCTauioB. CoBpeMeHHas
TEXHUYECKas KIacCUPUKALUS U TIP.

2. Hcropus mnpuMeHeHUss W pa3BuUTUs KamHeoOpabotku. ILemm wu  3amauun
KaMHe00paboTku. OCHOBHBIE TIOHSATHSI.

3. CopTHpOBKa ChIpbs, IPUTOTOBJICHUE K PACIWIOBKE M pa3MeTka. PacnuioBodHble U
MOAPC3HBIC CTAHKH U ITHJIBI. HpI/IHHI/IH [[ef/'ICTBI/ISI N OCHOBHBIC TCXHUYCCKHUC XaAPAKTCPUCTUKH.

4. nudoBanbHble CTaHKUA - MPHUHLHUI JCUCTBUS M OCHOBHBIE TEXHHUYECKHE JaHHBIE.
['py6ast o0ampka, nummpoBanne u nojaupoBanne. PU3NIECKUN CMBICI MPOIECCOB, MAaTEPHAIBI 1
OCHACTKA.

5. Ilpouecc u3roroBieHus kaOomoHOB. Pa3Merka, pacmuiioBka, Hakielka, 00IUpKa,
nundoBanue u nonuposanue. @opmel kKab0IOHOB. OCOOEHHOCTH U3TOTOBIIEHUSI KAOOIIOHOB U3
Pa3HbIX MaTEpUAJIOB.

6. Tunsl orpaHouHsix npucnocodnenuid. [Iporecc orpanenus. Pazmerka, pacnuinoBka u
3amanne (opmel. Hakieiika u nepekieiika. OrpaHeHne U MOJIMPOBaHNE KOPOHKH M MAaBUIIbOHA.
[IpoMbIBKa W yHakoBKa OrpaHeHHBbIX KamHed. Dopma orpaHeHHbIX KamHeW. Pacuer wu
ONTUMU3AIMS ONTUKH U TEOMETPUU OrpaHeHHBIX KamHel. [loHsTtne o daHTa3miHBIX Gopmax
orpaHku. TexHoIorus N3roToBieHus kp-17 u kp-57.

7. TonroBka. M3rotosnenue mapos. CBepienue. Mo3anka. Pe3p0a 1mo kamHio, pakoBHHE,
KocTH. TeXHOIorus, MaTepualsl U 00opynoBanue. HoBble nepcreKTUBHBIE METOIbI 0OPaOOTKH.

8. Kontponp kauectBa 00pabOTKH, OCHOBHbIE METOJbl U 0cOoOeHHOCTH. OOOpyI0BaHHE
JUISL KOHTPOJISL KauecTBa.

Pa3nen 2. Texnonorust oGnaropaxuBaHusl.

1. BBenenne. OrmpezneneHre KaueCTBEHHBIX XapaKTEPUCTUK MPUPOAHBIX KPHUCTAILIOB.
[ToHsiTE O COPTHOCTU M KPUTEPUHU BbLAEIEHUS COPTOB MarepuanoB. Knaccudukanus MeToa0B
MO (PUIIMPOBAHUS KAUECTBEHHBIX XapaKTEPUCTUK FOBEIMPHBIX MOHOKPHUCTAILIIOB.

2. ®usnuyeckue, XMMUYECKHE M (PU3UKO-XMMUYECKHUE METOAbl MOJIUGDUINPOBAHUS
CBOMCTB MNPHUPOAHBIX MOHOKDUCTAJJIOB. YCJIOBUS NPOBEACHMS IPOLECCOB, OINPEACIAIOLINE
(bakTOpBI METOJIOB M MIX alllapaTypa.

3. OGnaropaxxuBaHHe MPUPOTHBIX MOHOKPUCTAIIOB. MOAU(PUIIMPOBAHUE APATOLEHHBIX
KaMmHel (anmMas, candup, U3ympya u ap.). MoaudunupoBanue OBETUPHBIX KamHel 2, 3 u 4
KaTeropuu. ODKOHOMHYECKasl  IeIeCO00pPa3HOCTh  MOIU(DHUIIMPOBAaHMS, BBHIOOP METOJ0B
obnaropaxuBaHus Ha Pa3UYHBIX IPUMEPaXx.

Paznen 3. TexHosorust qparoleHHbIX MOHOKPUCTAJIIOB

1. Beenenue. llenm M 3agaum pocTa JparolieHHBIX MOHOKPHUCTALUIOB. Pu3HKO-
XUMHYECKHE OCHOBBI MPOIIECCOB CHHTE3a IIUXTHI U POCTAa MOHOKPHUCTAUIOB. MojenupoBaHue
MOPUPOJHBIX TIPOIECCOB  KPUCTAILIOOOpa3oBaHUS. DKCIHEPUMEHTANbHAs W TEXHUYECKas
MUHEPAJIOTHUSI.

2. PacriaBHBIE METO/bI pOCTa FOBEIMPHBIX MOHOKPUCTAJUIOB. YCIIOBHUS, OCOOCHHOCTH,
(bu3XuMUS IpOIECCOB, anmnapaTypa 1 OCHacTKa.

3. PactBOp-paciuiaBHble METOJbI POCTA. Y CIOBHS, 0COOEHHOCTH, (PU3XUMMS MPOLECCOB,
anmnaparypa 1 ocHacTka. OCOOEHHOCTH MaccolepeHoca B pacriaBax.

4. T'uaporepManbHble METOBI POCTa. YCIIOBHS, OCOOCHHOCTH, (PU3XUMUS MPOIIECCOB U
o0opyoBaHue Uil TUAPOTEPMaIbHOTO Mpolecca. AKTUBATOPBI pacTBOpPa U UX POJb B Mpoliecce
pocTa. XMMHUYECKUE METOBI CHHTE3a IOBEJTUPHBIX MaTepPHaJIoB (Ha MpUMeEpe oraja, MalaxuTa u
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OUPIO3bI)

Pa3nen 4. TexHonorus 10BEIUPHOTO IPOU3BOACTBA

1. BBeneHue B TEXHOJIOTHIO IOBEIMPHOrO IpousBoxacTBa. llenu m 3amaum, mpenmer
u3ydyenus. Micropuueckue acreKkThl FOBEIUPHOrO MPOU3BOICTBA.

2. Merammyeckue Marepuanbl. UucTele MeTaulbl, CIUIaBbl  OJIArOPOAHBIX U
HeOnmaropogHplx MeTayuioB. OOmuii 0030p CBOMCTB METAUIOB M CIUIABOB, WX BHYTpPEHHEE
cTpoeHue. PacTBopuMOCTh MeTaJIJIOB. JlnarpaMMbl cOCTOSIHUS CILIaBOB. J[ByX(a3Hble U TpOWHbIE
cucreMbl. XMMUYECKHE BEILIECTBA IPUMEHSAEMbIE B FOBEJIMPHOM IIPOU3BO/CTBE.

3. OcHOBHBIE 3Tanbl U CTAJUM MOArOTOBUTENBHBIX paboT. Bechl u ompeneneHue Beca.
[TpoOupHbIil aHanu3 OIaropogHBIX MeTaIoB U crutaBoB. OtaeneHue MertaywioB. llpomecc
IUIaBKM U IulaBWiIbHOE obopynoBaHue. dmrocsl. TexHonorun nutes. IIpouecc 3arBepaeBaHust
paciuiasa.

4. Tlpokatka u BosoueHue. CymHocTh mporecca aedopmanuu meramioB. CrapeHue
cruaBoB. Pexpucrammszanus. Oxucienue npu HarpeBe. KOHTpoOb MOATOTOBUTEIBHBIX padoT,
U3MEpUTENIbHBIE UHCTPYMEHTHI U NMpUOOphl. TeXHONIOIUs KOBKM FOBEIUPHBIX M3aenui. ['nOka.
Hedbopmaruss 1 W3MEHEHUE CTPYKTYpbl MeTayioB mpu TuOku. [IpoBosiouHOrnOOYHBIE U
auctoru6ounsle padboTsl. Pazpesanue u pacnuiusanue. OnunuBaHue. TeXHOJIOTHs CBEpIICHUS U
¢dpesepoBanus. ['paBupoBanue. BbpIikosoTKa W 4YekaHkKa. TeXHOJIOTHS XOJOIHOW JIMCTOBOM
LITAMIIOBKM TpaBHIIBHBIE PACTBOPBI U TEXHOJIOTHS IIPOLIECCA TPABICHUS.

5. Tlaiika. OCHOBHBIC TOHSTHSA, TPUNOU U (IFOCHL. TEeXHONOTHMHM MAHKKH MSITKAM H
TBepAbIM mnpunoeM. CyImHOCTh TpaHyIsiUud M €€ MeTolAbl. TeXHOIOrus BBIIOJIHEHUS
mTA(TOBBIX W 3aKJICNOYHBIX coenuHeHud. Pe3nOoBbie coemmuenus. lnmudoBanme u
nojupoBaHue. CyIIHOCTh IMPOLECCOB, OCHOBHBIE MOHATHUS, O0OpPYJOBaHUE U HHCTPYMEHTHI.
KpaneBanue u MatupoBka. MeTosbl MOBEpXHOCTHOM 0OpabOTKHM CIUIABOB — OKpAacka, OUYMCTKA,
OKCUAMPOBaHUE U Ap.. YepHeHue.

6. l'anpBaHOTEXHUKA. ['adbBaHMYECKHE TMPOLIECCHI W TEXHOJOTHS TalbBaHUYECKUX
nokpelTuii. PonupoBaHue, 3o0j04eHue, cepeOpeHue. OmanupoBaHue. Bunel smaneit u
TEXHOJOTHYECKUN mpouecc sManupoBaHusa. MuHkpycrtanus.lloaroroBka usnenuii K 3aKpernke
KaMHeW. Buupl omnpaB M TEXHOJNOTMsS HMX H3rOTOBIEHMs. KacToBble M LaproBble OIPAaBBI.
Kopuepossie onpabl. TexHOMOTUs 3aKpenKH OBEIUPHBIX KaMHeld. OOpaboTka u3aenuil nocie
3akpenku. [loaBWXKHBIE coenuMHEHMs. 3BEHbEBble W INApHUpHBIE coenuHeHHs. LITudroBsie
COEIMHEHUS. 3aMKHU JUIsl FOBEJIMPHBIX U3/ETUH.

4. O0beM yueOHOI TUCIHIIHHBI

B 3auerHbIX B akanem.
Bunasr yue6HOM paboThI €IMHULIAX qgacax
O01asi TPY/10eMKOCTh THCIHUILJIMHBI 10 YYeOHOMY IJIAHY 6 216
AyIUTOpPHBbIE 3aHATHS: 2,5 80
Jlexumu (Jlek) 1 32
[Tpaktnueckue 3anstus (I13) 1 32
JlaboparopHbie padboTs (JIP) 0,5 16
CamocrositesbHas padora (CP): 2,5 100
Bupa koHTpOJISI: IK3aMeH 1 36

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Hcnonb3oBanue nuarpamm (a3zoBbIX pABHOBECHI NIPU CUHTE3e MaTePUAJIOB

nexkrponuxn» (b1.B./[B.9.1)

1. Heap qaucuMminHbl — GOPMUPOBAHKUE Y CTYACHTOB OakajiaBpuaTa MpeICTaBICHUHA O
METO/AX YIpPaBICHUS ABICHUAMHU Ae(PeKToo0pa3oBaHMs B KPUCTAIUINYECKUX (a3ax, O
croco0ax CHHTE3a KPHCTAUIOB C 3a/JIaHHBIM YPOBHEM Je()eKTOB M IKEIaeMbIMU
CBOMCTBaMHU
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2. B pe3yabTare udydyeHus JUCHUIIHHBI 00yYAIOUIUIICS T0JIKEH:

3uame:

- TEPMOJMHAMHYECKHE OCHOBBI IIOCTPOEHUS AUarpaMM (ha30BbIX PaBHOBECHIA;

- KJlaccu(hUKalrsi OCHOBHBIX THIIOB TMAarpaMM U B3aUMOCBSI3b MEXy HUMH;

- TOIOJIOTUYECKHE OCOOEHHOCTH AUarpaMm ¢ (azaMu XUMHUYECKHX COCTUHEHHI.

Ymems:

- aHaTU3UPOBATh MEPBUYHYID HHGOPMALMIO ISl TOCTPOEHUS AuarpaMMm (a3oBBIX

PaBHOBECHI;

- IPOBOJUTH OLEHKY JOCTOBEPHOCTU 3KCHEPUMEHTAIbHBIX JAHHBIX U1 PAa3HOPOJHBIX

auarpamM (pa3oBbIX PABHOBECHH;

- COIVIACOBBIBATH PA3HOPOJIHBIE AHArpaMMBbl

- JIOCTpauBaTb HENOCTAIOUIME IIPOEKIUHM M CEUYECHHUs 10 KYyCOYHO-OTPBIBOYHOMN

nH(OPMALIUY U Pa3HOPOIHBIM IKCIIEPUMEHTATHHBIM JAHHBIM.

Braoemy:

- TEPMHUHOJIOTHEHN pu GopMUpOBaHuU ciioBecHoro onucanus P-T-x quarpamm

- HaBblKamMM noctpoenus P-T-x nuarpamm O6unapHeix cuctem, P-T, T-X u P-X npoexkuunii

W CEUCHUI;

- HaBbIKaMH aHAJIM3a OIMUOOK rpu noctpoeHun P-T-x auarpamm OuHapHbIX cuctem, P-T,

T-X u P-X nmpoek1uii 1 CE4eHUH Ha OCHOBE 3KCHEPUMEHTAIBHBIX JAHHBIX.

Obnaoams crienyromumu npodeccuonansabivu (I1K) komnerennusamu [1K-2, 10, 19.

3. KpaTtkoe copep:xanue JUCHHUILTAHBI

Paznen 1. TepmonuHaMu4ecKue YCIOBUS YCTOMYUBOCTH (a3.

[TonsTHe KBa3ucTaTUYECKOro mporecca. YpaBHeHue ['mbbca-/lrorema. ['ereporennas
cucrtema. YcaoBHs paBHOBecHs (a3 B reTeporeHHoi cucreMe. VIHTeHCHBHBIE U 9KCTEHCHBHBIE
napaMmeTpsl. ConpsbKkeHHbIE NapaMeTpbl. BapMaHTHOCTh T€TEPOreHHOM CHCTEMBI. Y paBHEHHS
CBSI3M. Y CJIOBHS YCTOMYMBOTO paBHOBECHS (Pa3bl U T€TEPOreHHON CUCTEMBI.

Paznen 2. OOuue cBeieHus 0 AMarpaMmax COCTOSHUS.

OU3MKO-XUMUYECKasi CYIIHOCTh JAMarpaMMbl cocTosiHMs. CucTeMa  KOOpAMHAT.
BapuanTHOCTh cucTeM, M300pakaeMbIX Ha JuarpamMMe cocrosHus. HoMmeHkinarypa auarpamm
cocTosHMs. Llenn kauecTBEeHHOro aHaIM3a AUarpaMM COCTOSTHMS.

JlmarpaMMbl COCTOSIHMSI B KOOpJMHATaX «UHTEHCHUBHBIA MapameTp 1 — HMHTEHCUBHBIN
napameTp 2». BapuaHTHOCTH cucTeM, HW300pakaeMbIX JHHHEH u Toukoil. OOmuN BUI
JUarpaMMbl COCTOSIHUA. UMCIIO JMHUM, UCXOIAIIMX W3 HOHBAapUAHTHOM TOYKU. B3ammHoe
pacrnojio’)KeHue JIMHUM, BBIXOASIIMX W3 HOHBapuaHTHON Touku. [lpaBmio CpeitHemakepca.
CooTHomIEHHE MEXNy SKCTCHCHUBHBIMU IIapaMeTpaMHM B TOYKE JKCTpeMyMma JuHUU. Touka
00OpBIBa JTMHUH.

JlnarpaMMbl COCTOSIHMSI B KOOPJAMHATAX «MHTEHCUBHBIM IapamMeTp — SKCTEHCUBHBIN
napameTp». BapmaHTHOCTH cucTeM, u300pakaeMbIX Ha auarpamme. OnpezeneHHe KOHHOJBI.
Pacuer uncna nMHUN Ha IMarpaMMax.

Paznen 3. OcHOBHBIE THUITBI HOHBAPHAHTHBIX PAaBHOBECHH B OMHAPHBIX CHCTEMaX.

HonBapuantHeie paBHOoBecuss | Tuna. HoHBapuaHTHBIE paBHOBECHS 2  THIA.
Hecrexunomerpuueckue ¢azbl u ux orodpaxenue Ha P-X u P-T nuarpammax. P-T-X nuarpamMmer
KaK COBOKYIHOCTH 3aKOHOMEPHOCTEW, ONPEICIAIOMNX YCIOBUS CHHTE3a KPHUCTAJIIOB
KelaeMoro cocraBa. TepMOAMHAMUYECKUN aHANU3 MPUYUH, ONPEACIAIONMX BUA 00JacTu
TOMOTEHHOCTH U €€ MOJI0KEHHUE Ha TUarpaMMe COCTOSTHUSA.

Paznen 4. P-T-X-Y nuarpamMmbl TPOUHBIX CUCTEM.

OcHOBHBIE CBEICHUS O CBOMCTBaX TpeyroibHUKa [ 160ca. [TocTpoeHne n3oTepMuIecKux
ceyenuit P-T-X-Y nuarpamMmsl TpOMHON cUCTEMBI. MOHOBApUAHTHBIN TPEYTOJIbHUK.
Oco0EHHOCTH TPUAHTYJISIINS MPH TOCTPOSHUU H30TEPMHUYECKUX ceueHuit T-X-Y mpoekiuu P-
T-X-¥Y nuarpamMmel TPOMHOM CHUCTEMBL.
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4. O0beM y4eOHOH JUCIHIJIMHBI

B 3aueTHbIx B akanem.

Bunel yue6HOM paboThI eIMHULIAX qJacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AYAUTOpPHBIE 3aHATHS: 2 64
Jlexuunu (Jlek) 1 32
[Tpaxktrueckue 3ansarus (I113) 1 32
CamocrositesbHas padora (CP): 2 80
Buj KOHTpOJIsI: 3a4€T ¢ OLEHKOH - -

AHHoOTauus padoyeii nporpaMMsbl JMCHUTIMHBI
«I'emmonorus» (b1.B.J1B.9.2)

1. Heab AucuMNIMHBI — 00ydeHHE CTYIEHTOB OCHOBHBIM 3HAHHSM, YMEHUSM, HaBBIKaM
B JIMarHOCTUKM M KJacCU(UKALMU FOBEJIUPHBIX KaMHEH, MaTepHalloB ¢ MO3ULUHM (DU3XUMHUU
TBEPAOIO Tela U reMMOJIOTHU. B pasnenax IUCHUIUIMHBI PacKpbIBAIOTCS OCHOBHBIE MOHSATHUS
IreMMOJIOTH KaK HayKd O IOBEIMPHBIX KaMHSX, JaHbl PA3JIMUHbIE THUIbI KJIacCUPUKALUN
(remMMmoJIorn4ecKas, POMBIIIJICHHAs, TEXHOJIOIMYECKask U Jp.), IPUBEIEHb OCHOBHbBIE METOJIbI
JMArHOCTUKYU M U3YYEHUS IPUPOAHBIX MOHOKPUCTAILIOB, IaHO JETAIbHOE OIMCAHUE IPUPOIHBIX
MOHOKPHUCTAJJIOB B COOTBETCTBMM C COBPEMEHHOM CHCTEMATHKOM. B Npomomkenue nporpaMMbl
00y4YeHMsI OCYILECTBIIAETCS MEPEeXo]l B M3JI0KEHUU Marepuana Kypca OT MHPUPOAHBIX K Tak
Ha3bIBaEMbIM MOJIU(DUIHMPOBAHHBIM  (00JIArOPOKEHHBIM) TPUPOJHBIM U HUCKYCCTBEHHBIM
MOHOKpPUCTAJIJIaM U MaTepUaIaM.

2. B pesyabTrare u3dy4eHusi AMCUMIIMHBI 00y4AIOLIUIACH 10JIKEH

3namy:

- CoBpeMeHHbIe (PU3UKO-XUMHUECKHE METO bl UCCIIEI0BAHUS U IMarHOCTUKU

IOBEJIMPHBIX KaMHEH.

- O0mMe NpUHIMIBI KJIacCU(PUKALUU TPUPOIHBIX, IParoleHHbIX

MOHOKPHCTAIIIMYECKUX KaMHEH 1 3HaTh UX TPYIIIbI.

-OneHoYHbIe TapaMeTphl FOBEIMPHBIX KaMHEH U IPUHIIUTIBI CEPTUDUKAIIHH.

Ymemn:

- [Tonb30BaThCsl reMMOJIOTHYECKUMU IPUOOpPAMU U OIIPEIENSITh CBOMCTBA FOBEIHPHBIX

KaMHEM.

- Ompenensate  Ka4eCTBEHHBIE  XapaKTEPUCTUKUA  TPUPOAHBIX  JIPAroleHHBIX
MOHOKPHCTAJIJIOB.

Braoemy:

- HaBplkamMu AMAarHOCTHKH MPUPOTHBIX MOHOKPHCTAIIJIOB IO COBOKYITHOCTH CBOWCTB.

- Hapikamm onpeneneHuss (QHU3HMUECKUX W XHMHYECKHX CBOWCTB TPHPOIHBIX H
UCKYCCTBEHHBIX IOBEIMPHBIX KaMHEH M MaTepuasoB, a TaK K€ ONpPEIeNsATh UX KaueCTBEHHBIE
XapaKTePUCTHUKHU.

Obaaoams crnenyromumu npodeccuonansubivu (I1K) komnerennusamu [1K-2, 10, 19.

3. Kpartkoe cogep:xanue TUCUMIIIMHbI

Mopyns 1. BBegenue B reMMoIIOTHIO.

1. Beenenue. [IpupoaHbie AparolieHHbIe MOHOKPUCTAIIIBI KaK OOBEKT MCCIIe10BaHuUs
remmosioruu. llenmn wu  3amaun, OOBEKTHI M  METOABl HCCIEAOBAaHUM  (BH3yalbHBIE,
MHCTPYMEHTAJIbHBIE), MPUOOPHI, anmaparypa.

2. [MpuHIMnBl  KIacCUpUKAIMU  TPUPOIHBIX  JPAroleHHBIX MOHOKpPHUCTAJUIOB,
coBpeMeHHble Kiaccupukanuu. IloHsATHE «IparoueHHbIi KaMeHb» B Pa3IMYHBIX ACHEKTax.
[IpaBuna CIBJO (MexnyHnapoaHnas KoH]eaepamusi Mo IOBEIMPHBIM KaMHSAM, W3JACIHIM U3
cepebpa, anmaszam u xemuyry). Otaomenue Poccun k CIBJO.

3. OU3UKO-XMMUYECKHE CBOMCTBA MPHUPOTHBIX JPArOLEHHBIX MOHOKPHUCTAJIIOB
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(uBeT, ONEeCK, TBEPIOCTh, IUIOTHOCTh, ONTHYECKHUE CBOMCTBA, aOCOpOLMs, OCOOCHHOCTH),
BU3YalbHBIC U MHCTPYMEHTAJIbHBIC METOJIbI AMarHOCTUKH. [Ipubopsl, anmaparypa (MHUKPOCKOTI,
UMMEPCUOHCKOI, MOJIIPUCKOI, pePpakToOMETp, CIIEKTPOCKOM, AuXpockorn, Y d-nammna). LlenTpsl
OKpAacKH, CrieKTpooToMepHs U OlleHKa 1BeTa 1o cucteme GIA.

Moayins 2. [IpupoaHbie 10BETUPHBIE MOHOKPUCTAIIIBI .

4. [TpuponHbIe OBETUPHBIE KaMHH (TEMMOJIOTHUECKAs XapaKTEPUCTHUKA, METObI
UIEeHTU(UKAIIMN, MECTOPOXKICHHS): aliMa3, Mpo3pavyHbIie (OrpaHOYHbBIC) IOBEIUPHBIC KaMHHU (TP.
KOpyHa, Tp. Oepuinia, Xpu300epuiul, IMHHEIb, TP. TPaHaTa, rp. KBapla U Ap.); HeMPo3payHbIe

(TOBETMPHO-TIOJICIIOYHBIC) KaMHU: OJaropoaHbli oman, Owupro3a, HepPUT, KaJCHT,
XpH30IIpa3, Ta3ypurT U JIp.

5. OpraHoreHHbI€ I0BEMPHBIE MaTepUalbl ((KEMUYT, MEepPIaMyTp, SHTapb, KOpall U
Ip.); TEMMOJIOTHUYECKAsl XapaKTePUCTHKA, METOIbI TUAarHOCTUKH.

Monynb 3. MoauduumpoBaHHbIe TPUPOTHBIE MOHOKPUCTAILIBL.

6. OO0yaropa)kxuBaHusi TPUPOIHBIX  JIPATOIEHHBIX MOHOKPHUCTAJUIOB. MeETObI
MOIU(DUIIMPOBAHMS U TUATHOCTUYECKUE MPU3HAKKA 00JIaropaKMBaHus, CIOCOObI pacro3HaBaHU
00J1arop0KEeHHBIX KaMHEH.

Monynb 4. UckycCTBEHHBIE aHAIOTH MIPUPOAHBIX MOHOKPHUCTAIIOB M UX UMHUTALIUU.

7. [TpOMBINIIICHHBI POCT MCKYCCTBEHHBIX aHAJIOTOB MPUPOTHBIX MOHOKPHCTAILIOB,
TpeOoBaHUS K BbITyckaeMol mpoaykiuu. Mcropudeckas cripaBka O pa3BUTHH MPOMBIIIIIEHHOTO
CHUHTE3a M POCTa JAPAroleHHBIX KaMHEHW, OCHOBHBICE METOAbI pocta. O0nacTh  MpUMEHEHUS
HCKYCCTBEHHBIX aHAJIOTOB MPHUPOAHBIX KaMHEH, MX JOCTOMHCTBA U MpPEUMYIIECTBA Iepea
MIPUPOJTHBIMHI KaMHSIMHU.

8. Haubonee mmpoko pacmpocTpaHEHHbIE HCKYCCTBEHHBIE IOBEIMPHBIE KaMHU, HX
TEeMMOJIOTHYECKasl XapaKTEePUCTUKA, METOJbI HJICHTU(PUKANNU, KIFOYEBBIC JTHATHOCTUYCCKUE
MPU3HAKU OTIUYHS UCKYCCTBEHHBIX FOBEIHPHBIX KaMHEH OT MPUPOIHBIX. DUPMBI-TTIOCTABIIUKH.

9. Wmuraruu. Bugasl wMmuTanuidi (M3 TPUPOIHBIX, HMCKYCCTBEHHBIX MAaTEPHAJIOB,
COCTaBHbIE KaMHH); CITIOCOOBI U METOJIbI PACTIO3HABAHUS UMUTAIUH.

4. O0beM y4eOHOH JUCIUIJIMHBI

B 3aueTHbIX B akazgem.

Bunel yue6HoI paboTh €UHULIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 4 144
AyIMTOpHBIE 3aHATHS: 2 64
Jlextuu (Jlek) 1 32
[IpakTunueckue 3anstus (I13) 1 32
CamocrositesbHas padora (CP): 2 80
Bua KOHTPOJIA: 32a4eT ¢ OLeHKOM - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«MeToabl uccaenoBanust marepuanos gporonuxkm» (b1.B.JIB.10.1)

1. Heap pucuumiuHel — GOPMUPOBAHHE OIPEACTICHHOr0 O0beMa 3HAHUNW U
HEOOXOJMMBIX HABBIKOB, JOCTATOYHBIX [IJII CAaMOCTOSATEIHLHOTO BHIOOpa METOJa aHaIu3a
pa3IMYHBIX MaTepuaioB (POTOHHKH (MOHOKPHUCTAIIIOB, CTEKOJ, KOMIIO3UTHBIX W THOPHIHBIX
MaTepHaJioB), B 3aBUCUMOCTH OT Kpyra periaeMbIX UCCIE0BATEIbCKUX 3a/1a4.

2. B pe3yabTaTe M3y4eHUs1 AUCHHUILINHBI 00y4YaI0 M IACH OJIZKEeH:

3unameo:

- COBPEMEHHOE COCTOSSHHME€ B OO0JacTH WCCIENOBAaHUS CTPYKTYpbl U COCTaBa
MOHOKPHUCTAJIIOB.

- TEOPETHUYECKHE OCHOBBI M KIACCU(PUKAIMI0O METOJOB aHaiu3a, OOJNAaCTH UX
MIPUMEHEHHUSI, BO3SMOYKHOCTH ¥ OTPAaHUYCHHS.

- YCTPOWCTBO M (PYHKIIMOHATBHBIE BO3MOXXHOCTH OOOPYIOBAHUS, HCIIOIH3YEMOTO IS
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aHaJIn3a.

Ymems:

- HHTEPIPETUPOBATh PE3yNbTAThl AHAIM3a MaTCPUAIOB PACCMOTPEHHBIMH B Kypce
METOJIaMHU.

- CpaBHUBaTb M COIIOCTABJIATH PE3YyJbTaTbl HCCIEHOBAHHUS MAaTEPUAIOB Pa3HBIMU
METOIaMHU.

- BbIOMpaTh METOJ aHalM3a HCXOAS U3 I[IOCTaBJIEHHBIX 3a/ad HCCIEIAOBAaHUSI MU
XapaKTEpUCTUK UCCIIEyEMOT0 MaTepraa.

Braoemy:

- HaBbIKAMHU MHCIIOJIb30BAHMSI METOJIOB aHAM3a JJI PEUICHMs] MPAKTUYECKUX Hay4dHO-
HCCJIE0BATEIbCKUX 3a1ay.

Obaaoams cnenyromumu npodeccnonanbubivu (I1K) kommerenmusmu T1K-5, 8, 9, 10,
16, 17.

3. KpaTkoe coaep:kanue JIUCHUIIIHHBI

1. Benenue. Knaccuduxanuus MeTooB GU3NKO-XUMHUYECKOTO aHATIN3A.

2. Tepmuueckue MeTonbl aHanuza. Tepmuuecknit W auddepeHnnaIbHO-TePMUIECKUN
METOAbl aHanu3a. TepMorpaBuMeTpudeckuil U auddepeHIrnanIbHO-TepMOrpaBUMETPUYECKUN
metoabl aHanm3a. OOopynoBanue mnsi tepmorpaduu. TpeboBaHust K dTamoHam. Bunm KpuBbIx
ATA u TTA. dakTophl, Bausitomie  Ha  Bua  kpuBbix  JATA wu  Tr'A.
TepmorazoBoItOMOMETPUYECKUN aHaIu3. TepMoaIeKTpOMETPUUECKUI aHaJIu3.
JunaromeTpudecKuil aHamus.

3. Meroapl uccienoBaHUS  CTPYKTypbl — MarepuaioB. PeHTreHo¢azoBblii U
PEHTTEHOCTPYKTYPHBIN aHain3. B3auMoneicTBUE PEHTIEHOBCKOIO H3JIyYEHHS C BELIECTBOM.
VpaBuenne Bynbda-bparra, npaBuna Jlays. [IpuHmmMmel u BO3MOXXHOCTH METOJIa IOPOIIKA,
oOopynoBanue, pacuer audpakrorpamMm. OrmpeneneHue KaTeropuH, CHHTOHUH, IapaMeTpoB
pelIeTKH, PEHTIeHOBCKOW IUIOTHOCTHM KpHCTaUIOB. BimsHue pa3smepoB uacTHI] Ha
PEHTreHOBCKYI0 audpakiuto B Hux. [lomnonpodunbubiii meron Putenbaa. CoBpeMeHHBIE
METO/Ibl KOMITBIOTEPHOTO pacueTa Au(pakTorpamm.

4. Omntnueckas cnektpockonus. CHeKTpsl MOIVIOIIEHUS M NpOIycKaHusa. PaccesHue.
Oxctunkius. CedyeHus: morjomieHus. Jluanma3oH Npo3pavyHOCTH Marepuana. BiusHue Ha
NOTJIOUIEHUE KPUCTAIJIOB M CTEKOJ IPUMECEH IEPEeXOJHBIX U PEIKO3EMENIbHBIX HOHOB.
CnexTpooTOMETpHI.

5. DnemMeHTHbIN aHanu3. DJIEKTPOHHO-30HOBBIN PEHTIC€HOCIEKTPAIBbHBIM MUKPOAHAIIN3.
Teopernueckne OCHOBBI ~ MeToja. BropuuHble U 0OpaTHOpAcCesHHBIE  AIIEKTPOHBI,
XapaKTEepUCTHUUECKOE  M3JIy4YeHHME.  YCTPONCTBO  MHKpoaHanu3aropa.  MccinepoBaHue
MOBEPXHOCTH, (pa3oBOro u »sieMeHTHOro cocrtaBa. OcoOEHHOCTH MOATOTOBKH 0Opa3IioB.
TpebGoBanust K 3TajioHaM. DMUCCHOHHBI MHKPOCHEKTPaJbHbIN aHaNu3 ¢ Ja3epHbIM OTOOPOM
npoObl. KadecTBEeHHBINI M KOJMYECTBEHHBIM AMHMCCHOHHBIA aHaIM3. YCTPOMCTBO Ja3epHOTrO
MUKpOaHanu3aTopa. Moaudukanuu MeToa.

6. MccnenoBanuss MaTrepuagoB METOJAaMHU ONTUYECKOM MHUKpocKonuu. BozmoxHOCTH
ONTHUYECKOTO aHayiu3a. Bumpl MukponpenapaTtoB M cHocoObl UX NpUTOTOBIEHUA. M3ydeHue
MaTEpUasIoB B IUIOCKO-NOJISPU30BAHHOM MAPAJUIENIBHOM, CXOAAIIEMCS U OTPaKEHHOM CBETE.
MeTtoapl U3MepeHus MoKazaTessl MPeJOMIIEHUS U30TPOMHBIX M aHU3OTPOIHBIX MAaTepHaIoB.
W3mepeHne MUKpPOTBEPAOCTH MaTepuanoB. lccienoBaHue HamnpsyKEHUH IMOJISPU3aLMOHHO-
onTuYecKuM MeTooM. O60pyI0BaHHE ISl ONTHYECKUX MCCIIEA0BAHUM.

4. O0beM yueOHOI TUCIUIIHHBI

B 3aueTHBIX B akagem.
Bunpr yue6HOM paboTh €IUHNIAX gacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AYAUTOpPHBbIE 3aHATHS: 2 64
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Jlexumu (Jlek) 1 32
Jlaboparopusie paboTs (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Buj KOHTpoJIs: 3a4eT ¢ OeHKOI - -

AHHOTAIUSA NPOrPAMMBbI Y4eOHOMW THCUUIIMHBI
«MeToapl Hcc/ieI0BaHus MaTepuaioB 3iekTponukn» (b1.B.J1B.7.2)

1. Hear aucuumiauHbl — (OpMHUpPOBaHHE OINpeAesieHHOro o0beMa 3HaHWM U
HEOOXOJUMBIX HAaBBIKOB, JIOCTATOYHBIX JUIsi CAaMOCTOSATEIHHOIO BHIOOpAa METOJa aHamu3a
pa3IMYHBIX MaTEpHUaJIOB SJIEKTPOHUKH (MOHOKPUCTAIJIOB MOJIYIMPOBOAHUKOB, KOMIIO3UTHBIX U
THOPUIHBIX MaTEPHAIIOB), B 3aBUCHMOCTH OT Kpyra pelraeMbIX UCCIIeIOBATEIbCKHIX 3a]1ad.

2. B pe3yabTraTe u3ydyeHus1 JUCHUILIHHBI 00y4AIOIIUICA 10JI/KEH:

3nameo:

- COBPEMEHHOE COCTOSTHUE B 00JACTU MCCIENOBAaHUS CTPYKTYpPBl U COCTaBa MaTepHalIOB
AIIEKTPOHHKHU.

- TEOpPETHUYECKHE OCHOBBI M KIAacCU(PUKALMIO METOJOB aHajiu3a, OOJacTH UX
MPUMEHEHHU S, BO3MOKHOCTH M OTPaHUYCHHSI.

- YCTPOWCTBO M (PYHKIIMOHATBHBIE BO3MOXXHOCTH OOOPYIOBAaHHS, WCIIOIB3YEMOTO IS
aHaau3a.

Ymems:

- HMHTEPIPETUPOBAaTh pPE3yJbTaThbl aHaAIM3a MaTEPHAIOB PACCMOTPEHHBIMU B Kypce
METOJaMH.

- CpaBHMBaTh U CONOCTABJISITH PE3YJbTATHl HUCCIEIOBAHMS MaTEpPHUANIOB pPa3HbBIMU
METOaMH.

- BBIOMpaTh METOJ aHajh3a HUCXOAS U3 TOCTaBICHHBIX 3aJady WCCIECIOBaHUS U
HCCIJIETyEMOT0 MaTepuana.

Braoemy:

- HaBBIKAMHU HCIOJIb30BAaHUSI METOJIOB aHalIM3a IS PEIICHUS MPAKTUYECKUX HAyIHO-
HCCIIE0BATENbCKUX 3a/1a4.

Obnaoams cnenyronumu npodeccnonanbabiME (I1K) kommerenmusamu [1K-5, 8, 9, 10,
16, 17.

3. Kparkoe comepxanue qMCUMILTHHBI

1. Beenenue. Knaccuduxarus MeTo 0B PU3UKO-XUMHUYECKOTO aHATH3A.

2. Tepmuueckue MeTonbl aHanu3a. Tepmuueckuil u nuddepeHInaTbHO-TEPMUYECKUMA
METOJbl aHalu3a. TepMorpaBuMeTpudeckuil u AuddepeHnnaTbHO-TEPMOTPaBUMETPUUECKUN
MeToabl aHanmmza. OOopynoBanme myis TepMmorpaduu. TpeOGoBaHHsS K dTaloHAM. BuI KpUBBIX
ATA u TTA. @axropsl, Biustoume Ha  Bua  kpuBbix  JTA u  TrA.
TepmorazoBoIOMOMETPUIECKUN aHaJIN3. TepMoaIeKTpOMETPUUECKHI aHaJIu3.
JnmaroMeTpuyecKuii aHAIIN3.

3. Meroapl uccienoBaHUS  CTPYKTypbl — MaTepuaioB. PeHTreHogazoBblii U
PEHTIeHOCTPYKTYpPHBIN aHanu3. B3auMopeicTBHe pPEHTI€HOBCKOIO M3JIYYEHHUS C BEIIECTBOM.
VpaBuenne Bynbda-bparra, mpaBuna Jlays. [IpuHIMIBI 1 BO3MOXHOCTH METOJIa TOPOIIKA,
obopymoBanue, pacder audpakrorpamm. OrmnpenencHUe KaTeropuu, CUHTOHUM, I[apamMeTpOB
PEIIeTKH, PEHTTeHOBCKOW IUIOTHOCTH KPUCTAUIOB. BimsHHME pa3MepoB dYacTWil Ha
peHTreHOBCKYI0 nudpakuuto B HuUX. llomHompoduneHeli MeTon Putenbaa. CoBpeMeHHbBIE
METO/Ibl KOMITBIOTEPHOTO pacyeTa TUPPAKTOTPaAMM.

4. Ontuueckas cnektpockonus. CHeKkTpsl MOIVIOIIEHUS M TpomyckaHusa. PaccesHue.
OxkcruHkius. Cedenust moryiomeHus. Jlmanma3oH mpo3payHOCTH Marepuana. BiusHue Ha
MOTJIONICHHE KPHUCTAJJIOB U CTEKOJ TMPUMECEH MEepeXOJHbIX U PEIKO3EMENbHBIX HOHOB.
CnexTpooTOMETPHI.
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5. DNeMEeHTHBIA aHaIu3. DJIEKTPOHHO-30HIOBbIA PEHTIEHOCIIEKTPAIbHBIA MUKPOAHAIHU3.
Teoperuueckne OCHOBBI ~ MeToJa. BrTopuuHble ©  OOpaTHOpAacCEsSHHBIE  AJIEKTPOHBI,
XapaKTepUCTHUUECKOe  M3JydeHHe.  YCTpOICTBO  MuUKpoaHanuzaropa.  VccnemgoBaHue
MOBEPXHOCTH, (pa3oBoro u sieMeHTHOro cocrtaBa. OcoOEHHOCTH MOATOTOBKH 0Opa3IloB.
TpebGoBanusi K 3TaJioHaM. DMUCCHOHHBIM MHKPOCHEKTPAJIbHBIN aHalu3 ¢ Ja3epHbIM OTOOPOM
npoObl. KadecTBEHHBINI M KOJMYECTBEHHBIH AMHUCCHOHHBIM aHan3. YCTPOMCTBO J1a3€pHOTO
MUKpOaHanu3aTopa. Moaudukanuu MeToa.

6. MccnenoBanusi MarepuajloB METOJaMU ONTHYECKON MUKpockonuu. Bo3moxHocTH
ONTHUYECKOTO aHaiu3a. Buabl MukponpenapatoB U CHocoObl UX MPUrOTOBJIeHHs. M3yueHue
MaTepUajoB B IUIOCKO-TIOJISPU30BAHHOM IAPAJIEIIBHOM, CXOISALIEMCS U OTPa)KEHHOM CBETE.
MeTtoapl U3MEpeHUs IMOKazaTessl MPEeJOMIICHUS M30TPOMHBIX M aHU3OTPOIHBIX MAaTepHAaJIOB.
W3mepenre MHUKpPOTBEPIOCTH MaTepuanoB. lccienoBaHue HaNpsHKEHUN IOJSPU3ALMOHHO-
onTUYecKUM MeTo oM. OGopyI0BaHME ISl ONTHYECKUX UCCIICIOBAHUA.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akanem.

Bunel yue6HoI paboTh eIMHULAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyIMTOpHBIE 3aHATHS: 2 64
Jlexuuu (Jlek) 1 32
JlabopaTopusie padoTsi (JIP) 1 32
CamocrositesbHas padora (CP): 2 80

By KOHTpOJIsI: 3a4€T ¢ OEeHKOM - -

AHHOTaNUA padoyeil MporpaMmmbl
YueOHasi HAyYHO-HcCIe0BaTebcKasn padora (b1.B./[B11.1)

1. leanb Hay4YHO-HCCJIEI0BATEIbCKONH PadoThl — GhopMUpOBaHUE TPOGECCHOHATBHBIX
KOMIIETCHIIMM  MOCPEACTBOM  IUIAHUPOBAHUSI U OCYIIECTBICHUS  OKCIEPUMEHTAIBHOU
JEATETbHOCTH Ha OCHOBAaHMM M3YYEHHBIX JUCLUUIUIMH, B TOM YHCJIE CHEUAIbHBIX, U
CaMOCTOSITENIbHO N3YYEeHHON MH(POPMAIIIH.

2. B pe3ysbTare n3yueHus JMCUUNJIMHBI 00y4AIOUIUIACS T0JKEH

3namy:

— TMOpPSAOK OpraHu3aluy, IUIAHUPOBAHUS M MPOBEJICHUS HAYYHO-UCCIEI0BATEIbCKUX
paboT ¢ UCIONIb30BaHUEM MOCTEAHUX HAYYHO-TEXHUUYECKUX TOCTHXKEHUH B TaHHOUM 0071acTH;

— TEOPETHMYECKHE OCHOBBI POCTAa MOHOKPHCTAJJIOB, TIOJYYEHHS MaTEpHAJIOB
AIIEKTPOHMKH U U3JICTNI U3 HUX, NPUMEHSATH 3TH 3HAHUS Ha TIPAKTHKE;

— CBOMCTBa XMMHYECKHX AJIEMEHTOB, COCIMHEHUU M MaTEpHaIOB Ha MUX OCHOBE IS
pELIeHUs] Hay4YHO-UCCIIEI0BATEIbCKUX 3a/1a4;

Ymemy:

— OCYIIECTBISITH TOUCK, 00pabOTKY M aHAU3 HAyYHO-TEXHUYECKOW MH(POPMAIUU T10
POMUITIO BHIMTOTHIEMON pabOThI, B TOM YKCIIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPTaHU30BBIBATH MTPOBEICHIE IKCIIEPUMEHTOB
Y UCTIBITAaHUH, TPOBOJUTH UX 00PaOOTKY M aHAIM3UPOBAThH PE3YIbTATHI,

— TMPUMEHATb TEOPETUYECKUE 3HAHMS, MOJIYYEHHbIE MPU HU3YYEHUH €CTECTBEHHO-
HAyYHBIX TUCIHIUIMH JJIsl aHAJIN3a YKCIIEPUMEHTAIBHBIX JTaHHBIX;

Braoemw:

— CIOCOOHOCTBIO peliaTh TOCTABJICHHBIE 3aJa4yM, WCIOJb3YysSd YMEHUS W HaBBHIKH B
OpraHu3aIy HAyYHO-HCCIICIOBATEHCKUX U TEXHOJIOTHYECKUX PabdoT;

— CHOCOOHOCTBIO M3ydaTh HAYYHO-TEXHHUYECKYIO HH(OPMAIMIO, OTCUYECTBEHHBIA U
3apyOeKHBIN OIBIT IO TEMATHKE HCCIICTOBAHUS.
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Obnadams cnenyronumu npodeccruonansubivMu (I1K) komnerennuamu 11K-1, 2, 3, 4, 5,
6,7,8,9,16,17,18, 19.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

B nmporiecce 0cBOCHUS TUCITUTUIMHEI O0YYAIOIIHIACS TOJKEH MOTOTOBHUTH U MPEICTABUTH
K 3alllUTe Hay4yHO-KMCCIIeoBaTeabcKkyto padboty (HMP), BeImoHEHHYI0 HA COBPEMEHHOM ypOBHE
pa3BUTHS HAYKHM M TEXHUKH M COOTBETCTBYIONIYIO BHIOPAHHOMY HANPABIICHUIO MOATOTOBKH U
nporpamme oOy4eHHS.

B npencraBnennoi k 3amure HWP noikHBI MOMYy4UTh pAa3BUTHME 3HAHUS W HABBIKU,
MOJIYYCHHBIE OOYYalOMMUMCSl TPU OCBOECHWH MPOrpaMMbl OakajaBpwara, B TOM YHCIE IpH
U3Y4EHUU CleNUaIbHbIX aucuuiuinH. Ilpeacrasnennas k 3ammre HUP nomxna conmepxkars
OCHOBHBIC TEOPETHUYECKHUE TOJIOKEHUS, SKCIEPUMEHTAIbHbIC pE3yJbTaThl, MNPAKTUUYECKUE
JIOCTH>KEHHS ¥ BBIBOJIBI IO padorTe.

4. O0beM HAYYHO-HCCJIEA0BATEIbCKOI PadoThI

. B 3auerneix | B akamewm.
Bunsr yue6HoI paboThI

eIMHHLIAX gacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3 108
AyIMTOPHBbIE 3aHATHS 3 108

CamocrosiTensHnas padora (CP) - -

By nTOroBoro KOHTpOJIsi: 3a4€T ¢ OIEeHKOMH - -

AHHOTaNUA padoyeid mMporpaMmbl
OcHoBbI Hay4YHbIX HccienoBanmii (b1.B./IB.11.2)

1. Hear aucuunauHsl — QopmMupoBaHue MNPOPECCUHOHATHHBIX KOMIETEHIUN
MOCPEJICTBOM IUJIAHUPOBAHUS M OCYIIECTBIECHUS HKCIEPUMEHTAJIbHON JESATENbHOCTH Ha
OCHOBAHUU M3YUYEHHBIX THCIUIUIMH, B TOM YHCJIE CIEIUATBHBIX, U CAMOCTOSTEILHO U3yUYEeHHON
UHpOpMaLIUH.

2. B pe3yjabTare nzyueHus JUCHUNJIHUHBI 00yYAOMINIACS T0/IKEH

3nams.

— TOPSAOK OpraHu3alliy, IUIAHUPOBAHUS W TPOBEJCHUS HAyYHO-UCCIIEI0BATEIbCKUX
paboT ¢ UCTIOIB30BAHUEM MOCTEAHNX HAYYHO-TEXHUYECKUX JOCTHXKEHUN B TAaHHOW 00J1acTH;

— TEOPETHYECKHME OCHOBBI POCTAa MOHOKPHUCTAJIJIOB, TIOJYYEHHS] MaTepHalIOB
AIIEKTPOHMKH U U3JIETUI U3 HUX, NPUMEHATH 3TU 3HAHUS Ha MPAKTUKE;

— CBOWCTBa XMMHYECKHX AJIEMEHTOB, COCIMHEHUU M MaTEpHAIOB Ha UX OCHOBE s
pELIeHUs] HAayYHO-UCCIIEI0BATEIbCKUX 3a/1a4;

Ymemy:

— OCYIIECTBISITH TOUCK, 00pabOTKY M aHAlIU3 HAyYHO-TEXHUYECKOW WH(POPMAIUU T10
PO(UITIO BHIMTOTHIEMON pabOThHI, B TOM YKCIIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPTaHU30BBIBATH MTPOBEJACHIE IKCIIEPUMEHTOB
Y UCIIBITAaHUH, POBOAUTH UX 00pa0OTKY M aHAIM3UPOBATH PE3yIbTATHI,

— TMPUMEHATh TEOPETUYECKUE 3HAHMS, MOJIYYCHHbIE NPU HU3YYEHUH €CTECTBEHHO-
HAy4YHBIX JUCLUMIUIAH JUIsl aHAJIA3a SKCIIEPUMEHTAIbHBIX JaHHBIX;

Braoemy:

— CHOCOOHOCTBIO pellaTh MOCTABIEHHBIC 3aJaud, WCIONb3ys YMEHHUS M HaBBIKU B
OpTraHU3aIi HAYYHO-HCCIEA0BATEIHCKUX U TEXHOJIOTHUYECKHUX PadoT;

— CIOCOOHOCTHIO HM3ydaTh HAYYHO-TEXHUYECKYI0 HWH(OpPMAIHI0, OTECYECTBEHHBIN W
3apyOeXHBIN OTBIT MO TEMATHKE MCCIIEIOBAHNUS.

Obnadams cnenyronumu npodeccruonansubivMu (I1K) komnerennuamu 11K-1, 2, 3, 4, 5,

6,7,8,9,16, 17,18, 19.
3. KpaTkoe coaep:kaHue THCHUTIIAHBI
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B mpouiecce ocBoeHuUst AUCHUILIUHBI 00Y4aIOIIUKACS JOHKEH MOATOTOBUTh U IIPECTaBUTh
K 3al[UTe HayYHO-UCCIIe0BaTeNbCKyIo padory (HHMP), BEIMOTHEHHYIO HA COBPEMEHHOM YPOBHE
pa3BUTHS HAYKHM U TEXHUKU M COOTBETCTBYIOUIYIO BHIOPAaHHOMY HANpPAaBIICHUIO MOATOTOBKHU U
porpaMMme oOy4deHusl.

B npencrasinennoi k 3amure HWP goibkHBI MONMYy4YWMTh pa3BUTHE 3HAHUS U HABBIKH,
MOJTy4YeHHBIC OOYYaIOIIMMCS TPH OCBOCHHM NPOTpaMMbl OakanaBpuara, B TOM YHCIE IPHU
W3YYECHUU CleuuaibHbIX aucuuiuinH. [IpeacraBnennas k 3ammure HUP pomkna comepxarb
OCHOBHBIE TEOPETHUYECKUE IOJOKEHHUS, SKCIEPUMEHTAIbHBIE pE3yJbTaThl, MPAKTUYECKUE
JOCTHKEHUS U BBIBOJBI IO paboTe.

4. O0bemM HAYYHO-HCCIIe/I0BATEIbCKONH padoThI

o B 3auernrix | B akagem.
Bugsl yaeOHOM paboThI

eIMHHIIAX qacax
O0uas TPy10eMKOCTH THCHHILITMHBI 110 Y4eOHOMY IUIaHY 3 108
AYyIUTOPHBIE 3aHATHUS 3 108

CamocrositenbHas padora (CP) - -

Bua uTOroBOro KOHTpPOJIS: 3a4€T ¢ OLEHKOM - -

AHHOTaNuUA padoyeil NPOrpaMMbl AUCUUIIIMHBI
«Mmunepanorus» (b1.B. 1B.12.1)

1. Heap qucuumiuHbl — GOpPMHUpPOBAHHE COBOKYIMHOCTH 3HAHUN - KaK O MPHPOIHBIX
MUHEpaJIbHBIX (hazax (MHHEPAJIOB), TAK U MCKYCCTBEHHO NOJYYaeMbIX (KaK MpaBHUiIO Ha 0Oase
MPUPOJIHBIX) MAaTEpUATIOB, METOJOB X MCCIIEIOBAHUS, BKIIIOUAIOIIUX B ce0s1 MaKPOCKOIIMYECKUI
U MHKPOCKOIIMYECKUI AaHaJIU3 CTPYKTYpPhl M CBOWCTB MaTepuasoB. JlucuuimmHa  JOJDKHA
o0ecreunTh 3HAaHUSA HEOOXOAMMBIX TPH CO3JAHMM HOBBIX (DYHKIIMOHAIBHBIX MaTepUaNOB,
OTBEYAIOIIUX COBPEMEHHBIM TPeOOBaHUIM KauecTBa, 3P (HEKTUBHOCTH U IKOHOMHUYHOCTH.

2. B pe3yabTaTe M3y4eHUs1 AMCHUILINHBI 00y4YaI0IIMIACH 10JIZKeH

3name:

- CTylleHT JOKEeH UMETh YeTKUE U SCHBIC TPECTAaBICHUs O MUHEpaJe, er0 GU3HMUECKUX
Y XMMHYECKHUX CBOMCTBAX.

- JlomxkeH 3HaTh BCE OCHOBHBIE MOHSATUS MUHEPAJIOTHH (TUITOMOPGU3M U TIp.)

- 3HaTh O0IIMe NPUHLHUIIBI KJIacCU(PHUKAIMU MUHEPAJIOB U 3HATh BCE OCHOBHBIE pa3JIebl,
CTPYKTYPHO-XUMHUYECKHE KIJIACChI U TPYIIIBI MUHEPAJIOB.

-IIporecchl rene3rca MUHEPATIOB U €0 OCOOEHHOCTH.

Ymems:

-Ilonb30BaThCSl COBPEMEHHBIM 000PYIOBAaHHWEM, HEOOXOJWMBIM JUIsl JTHATHOCTUKH
MUHEPATBHBIX (a3

-Onpenensate Gpu3nyecKre U XUMUIECKHUE CBOMCTB MUHEPAJIOB HA MapO- U MUKPOYpPOBHE.

-J[MarHoCcTUpOBaTh ~MHUHEpAbl 1O KOMIUIEKCY CBOMCTB M  IapareHETUYECKUM
acCOLMaIUsM.

Braoemy:

- HABBIKOM OTIPEICIICHHS] MUHEPATIOB

Obnaoams cnenyromumu npodeccuonansabivu (I1K) komnerennusamu [1K-1, 4, 5, 6, 16.

3. Kpartkoe coaep:xanue TUCUMILIIIMHbI

Pazgen 1. BBenenue B MUHEPATIOTHIO.

1. Beenenue. Ilpeamer, 3amaun, MeETOAbI U  COJAEPKAHHUE MHHEPAJIOTHH.
Ornpeznenenne MOHATHS MUHepana, MuHepan Kak ajleMeHT mupo3aanus. VMcropus pazButus
HAyKH U €€ CBS3b C APYTMMHU JUCHUIUIMHAMU. OCHOBHBIE HamlpaBieHUs, MPOOJIEMbl U TJIaBHBIE
3a/1a4d COBPEMEHHON MUHEPAJIOTHH.

2. XUMHYECKUH cocTaB MHUHEpasioB. OOIMEe TMOJOXKEHHS O B3aUMOCBS3AX
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KPUCTAJNINYECKON CTPYKTYpPbI, XMMUYECKOI'O cOCTaBa U cBoicTBax muepaios. Iloaumopdusm u
HNOJUTUIIUS MUHEpalioB. CoeMHEHHs MMOCTOSIHHOTO M MEPEMEHHOro XuMmcocrana. Mzomopdusm
U aJAUTHBHOCT B MHUHEpanax. TBepable pacTBOPBL, YCTOWYMBOCTb M pacmaj TBEPABIX
pacTBOpoB, JukBanus. Posib Boael B MuHepaibiX. KpucraminzannoHHasi, KOHCTUTYLIMOHHAs U
aIcopOLIMOHHAst BOAA.

3. ®dusnyeckue cBOWCTBA MUHEPAIOB. MaKpOCKOIIMYECKUE CBOMCTBA — LIBET, LIBET B
nopouike, Ojgeck u OlecCKOMeTpUYecKass CHUCTeMa, TBEPJOCTb, XPYINKOCTb M KOBKOCTb,
IIOBEPXHOCTU CKOJIOB, IJIOTHOCTb.  JlaOopaTopHble METOABI HCCIIEJOBAHMUS MHUHEPAJIOB
(IeTanbHbIE MUHEPAJIOrMYECKHE UCCIIEA0BAHMS).

4. VYcinoBust 00pa3oBaHHsT MHHEPAJIOB B MpUpoAe (T€HE3UC MUHEpPANbHBIX (a3).
OOume mnosnoxeHuss. ['eonoruuyeckue Mpouecchl MHUHEpalooOpa3oBaHMs. DHJOICHHBIE,
9K30TCHHBIE NPOIECCHl U MeTaMop(u3M. MoenupoBaHue MpoleccoB MUHEPAT000pa30BaHUs U
COBPEMEHHBIE METO/IbI POCTA.

S. MuHepasibHbIe accOUMAMK M TapareHesuc. Mopdonorus MHUHEpaIoB M HX
acrperaros.

Pa3nen 2. OnucarenbHasi MUHEpaJIOTUs.

6. [TpuHIMIBI COBpEeMEHHOH Ki1accupuKkauu MuHepanoB. CucremMaTika MUHEPaJoB.

HpOCTHe BCIICCTBA. CepHI/ICTble COCIMHCHNUA MW HNX aHaJIOI'H. FaJIOI/IZIHI)Ie COCIMHCHMUA.
KI/ICJ'IOpOI[HBIe COCAUHCHHMUA. HpOCTLIe M CJI0XKHBIC OKCHUBI. rI/I,I[pOKCI/II[BI.

7. @ocdartel, apcenatsl, BaHagatbl. Cynbdarel. Xpomarel, BOJIb(ppaMaThl,
monun0aarel. bopatel. Cunnkatel. KapkacHble U OCTpOBHBIE.

8. Cunukatsl ¢ KOJIbLIEBOM, [IETIOYEUHOM, IEHTOYHON U CIOMCTOI CTPYKTYpPOH.

9. Cunukatsl ¢ IPOCTBIMU U CJIOKHBIMHU CETKaMH TE€TPA3POB.

[TonsTHE O METpOIOTUN.
4. O6beM yueOHOI TUCIHIIHHBI

B 3auerHbIX B akanem.
Bunpsl yaeOHOM paboThI €IMHULIAX qgacax

O0mas Tpy10eMKOCTh JMCIUIIJIMHBI 110 Y1eOHOMY IIAHY 2 72
AyIHMTOPHBIC 3AHATHS: 1 32
Jlexruu (JIek) 0,5 16
[Tpaktuueckue 3anstus (I13) 0,5 16
JlaGoparopHsbie paboTs! (JIP) - -

CamocrositesbHas padora (CP): 1 40
Bua KOHTPOJIA: 32a4eT ¢ OLeHKOM - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«XapakTepu3zauusi npupoaHbIX Kpucraiios» (b1.B. /IB.12.2)

1. Heap aucuMmIMHbI — (GOPMHUPOBAHHUE COBOKYITHOCTH 3HAHMM - KaK O MPUPOJHBIX
MUHEPATBHBIX (pa3ax (MUHEpAJIOB), TaK M MCKYCCTBEHHO IMOJy4aeMbIX (Kak MpaBWJIO Ha 0Oase
IOPUPOHBIX) MaTEPHUAIOB, METOJIOB X HCCIIEIOBAHUS, BKIIOYAIONINX B CE0s1 MAKPOCKOITNYECKUN
U MHKPOCKOIIMYECKHI aHaJW3 CTPYKTYpPhl M CBOWMCTB MaTepuasioB. JlucuuimHa  JOJDKHA
o0ecreynTh 3HAHUS HEOOXOMUMBIX NpPU CO3JAHWU HOBBIX (YHKIHMOHAJIBHBIX MAaTEpHUasoB,
OTBEUAIOLIX COBPEMEHHBIM TPEOOBaHUSAM KauecTBa, 3H(PEeKTUBHOCTH U S3KOHOMUYHOCTH.

2. B pesyabTare n3y4eHust AMCUHUILIMHBI 00y4aIOLIUIICH J0JIKEH

Snamo:

- CTyAEHT JO0JDKEH UMETh YeTKHE U SCHBIE IPEJCTABICHU O MUHEpaJle, ero (PU3NUeCcKuX
Y XUMHUYECKUX CBOMCTBAX.

- JloikeH 3HaTh BCE OCHOBHBIEC IOHSATUS MUHEPAJIOrHH (TUITIOMOP(U3M U TIp.)

- 3HaTh OOUIME NPUHLHUIIBI KIACCU(PHUKALIMM MUHEPAJIOB U 3HaTh BCE OCHOBHBIE PA3JIEIbl,
CTPYKTYPHO-XMMHUYECKHUE KJIACCHI U IPYNIBI MUHEPAJIOB.
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-IIpouieccsl reHe3uca MUHEPAIOB U €r0 0COOEHHOCTH.

Ymems:

-[Tosb30BaThCsl  COBpPEMEHHBIM 000OpYyIOBaHHEM, HEOOXOAUMBIM JUIl JAMAarHOCTHKH
MUHEpaJIbHBIX (a3

-Onpenenars GpU3n4ecKue 1 XMMUYECKHE CBOMCTB MUHEPAJIOB HA MapO- U MUKPOYpPOBHE.

-JlnarnoctupoBaTh MHUHEpaJlbl O KOMIUIEKCY CBOMCTB H  MapareHEeTHYECKHM
accoIMaLUsAM.

Braoemy:

- HaBBIKOM OIIPEJEeJICHUS] MUHEPAJIOB

Obaaoams crienyromumu npodeccuonansabivu (I1K) komnerennusamu [1K-1, 4, 5, 6, 16.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

Paznen 1. BBenenue B MUHEPAIOTHIO.

1. Beenenue. Ilpeamer, 3amaun, MeTOAbl U  COJEpXKAHME MHUHEPAIOTHUU.
Onpenenenne NOHATHS MUHEpaida, MHHepal Kak JJIEMEHT MHUpo3faHus. Mcropus pa3BuTHs
HAyKd U €€ CBSA3b C JPYr'MMHU AucuuIuIMHAMH. OCHOBHBIE HalpaBieHUs, MPOOIEMbl U INIaBHbIE
3a/1a4M COBPEMEHHON MUHEPAIOTHH.

2. XuMHUeCKUl cocTtaB MuHepaioB. OOmuMe MOJOXKEHHs O B3aUMOCBA3IX
KPUCTAUTUIECKON CTPYKTYpPbI, XHMUYECKOTO COCTaBa M CBOWCTBaX muepayoB. [lomumopdusm u
HOJIUTUIIUS MHUHEpasioB. CoeMHEeHHsI OCTOSHHOIO M NEPEMEHHOro XuMcocTana. M3oMoppusm
U QIIUTHBHOCTh B MHUHepayiaX. TBepIbple pacTBOpPbI, YCTOHYMBOCTh M paCHaj] TBEPIBIX
pacTBOpoB, JuKBalusA. Poib Boxbl B MUHepanblx. KpucranausanuoHHas, KOHCTUTYLIMOHHAs U
agcopOIMoOHHAas BOJA.

3. dusnueckue cBoicTBa MUHEpaIoB. MaKpOCKONMMYECKHE CBOMCTBA — I[BET, LIBET B
MopomiKe, ONeCK W OJIeCKOMETpHYECKass CHUCTEMa, TBEPJOCTh, XPYINKOCTh M KOBKOCTb,
MOBEPXHOCTU CKOJIOB, IUIOTHOCTb.  JlabopaTopHble METOAbI HCCIIEAOBAaHUS MUHEPAIOB
(meTanpbHBIE MUHEPATIOTHYECKHE NCCIICTOBAHMS).

4. VYcnoBust 00pa3oBaHHs MHMHEpAJOB B Npupoje (TeHe3uc MUHEpalbHBIX (a3).
O6mue mnonoxeHus. [eomornyeckue MpoOLECChl MHUHEpalooOpa3oBaHMs. OJHIOTCHHBIE,
HK30TEHHBIE MpoLecchl 1 MeTaMophu3M. MoaenpoBaHre MPoLecCOB MUHEPaIo0O0pa3oBaHus U
COBPEMEHHBIE METOBI POCTA.

S. MuHepanpHble accolualMM M mapareHe3suc. Mopdosioruss MuUHEpaloB U HUX
acrperaros.

Pa3znen 2. OnucarenbHass MUHEPAJIOTHUS.

6. [TpuHIMIIBI COBpEMEHHOM KacCU(pUKauu MUHepanoB. CucreMaTHKa MUHEPAJIOB.

HpOCTHe BCIICCTBA. CepHI/ICTHe COCNUMHEHHS M UX aHalord. laJouJaHble COEIMHEHUS.
KI/ICJ'IOpO,Z[HBIC COCOMHCHNA. HpOCTBIC 1 CJIIOXHBIC OKCHUBI. FI/II[pOKCI/I,Z[BI.

7. ®ocdatel, apcenarbl, BaHagatbl. CynbdaTel. XpoMaThl, BOJIbPpaMartsl,
monubaarel. bopatsl. Cuinkatel. KapkacHble U OCTpOBHBIE.

8. CwiMKaThl ¢ KOJIBLEBOW, ENOYEYHOM, ICHTOYHON U CIIOUCTON CTPYKTYPOU.

9. Cunukatsl ¢ IPOCTBIMU U CIIOKHBIMHU CETKaMH TETPA3IPOB.

[TonsTHE O METpOIOTUN.
4. O0beM yueOHOI TUCIUIIHHBI

B 3aueTHBIX B akagem.
Bunael yue6HOM paboThI eANHULAX yacax

O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AyIMTOpHBIE 3aHATHS: 1 32
Jlexumu (JIek) 0,5 16
[Tpaktrueckue 3anstus (113) 0,5 16
Jlaboparopusie pabots (JIP) - -

CamocrositesibHas padora (CP): 1 40
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\ Buja KOHTpOJISi: 3a4eT ¢ OLEHKOM \ - -

4.5. llpaktuku (b2)

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«YueoHnasn npaktuka» (b2.Y.1)

1. Ieap y4yeOHOIl NMPaKTUKM — TOJYYCHHE CTYACHTAMH OOUIMX MpPEACTaBICHUN 00
TEXHOJIOTHSAX POCTAa KPHUCTAUIOB U IIOJIYYEHHS MATE€pUAIOB JIIEKTPOHMKH, 3HAKOMCTBO C
paboTol MpeanpuATAA U TEXHOJOTUYECKUX JIMHUM 10 M3rOTOBJICHUIO M3ACIUM HX 3THUX
MaTepHajoB, a TAKXKE MOJIyYeHHE NEPBUYHBIX MPO(ECCHOHAIBHBIX YMEHUH U HABBIKOB IyTEM
CaMOCTOSITEJIBHOTO TBOPYECKOIO BBIIIOJHEHUS 3314, [IOCTaBJICHHBIX IPOrPaMMOM MPAKTHKH.

2. B pe3yabTare npoxoxaeHusi y4eOHO NPAKTHKH CTYJEHT J10JIZKeH

3namo:

— OCHOBHBIE CIIOCOOBI POCTa KPUCTAJIIOB,

— OCHOBHBIE CITOCOOBI 1 TEXHOJOIMUYECKUE MapaMeTpbl IPOU3BOJICTBA U3CIUN JIEKTPOHUKH U
HAHODJICKTPOHUKH;

Ymems:

— OINpeAesaTh BUJ U Ha3HAYCHUE MATEPHAIIOB DJIEKTPOHUKH,

Braoemy:

— KOMIUIEKCOM IE€pBOHAUYaJIbHBIX 3HAHUN U NPEJCTABIEHUN 00 OpraHu3aluy MPOU3BOACTBA
MaTepUasoB EKTPOHUKU U U3JENINN Ha UX OCHOBE;

— HaBbIKaMHM W3JI0KCHMS IOJIYYCHHBIX 3HAHUI B BUAE OTYETA O IPOXOKICHUM IPAKTHUKH,
ONMCAHHSA HCXOJHBIX MAaTE€pPHAJIOB, TEXHOJOTMYECKOM CXEMBI ITPOU3BOJCTBA, KOHTPOJIA
KayecTBa rOTOBOM MPOITYKLIHH.

Obnaoams cnenyromumu npodeccruonanbabiMu (ITK) komnerentusamu [1K-8, 9, 16, 18, 19, 20.

3. Kparkoe coep:kaHue y4eOHOil MPaKTHKHU

VYuyebHasg mpakTHKa NpOBOAUTCA B 4 cemecTpe B (OopMe TEOPETUYECKUX 3aHATHH U
AKCKYPCHH.

1. O3HakoMmJIeHHE C HCTOpUEH MPOU3BOJACTBA MOHOKPHUCTAJUIOB, APYTUX MaTepUalIOB
AIIEKTPOHUKHU U U3EIUN Ha UX OCHOBE, MPUPOJHBIMUA MaTepHallaMt, UCIIOJIb3YEMbIMH JJI ATHX
Lesen.

Kpucrannsl 1 uX MECTO B HCTOPUU YEJIOBEUECTBA.

Tunbl ¥ BuABl MaTepualoOB IEKTPOHKU. [lepcriekTuBBl pa3BUTHS (PYHKIIMOHAIBHBIX
MaTepUajoB NEKTPOHUKHU.

ITocemenne TeMaTHYECKUX SKCIIO3ULINN MYy3€€B U BBICTABOK.

2. Ilocemenne eNCTBYOMMX MPEAIPHUITHI IO POU3BOJICTBY MATEPUAJIOB MIEKTPOHUKHU
¥ (OTOHUKHU U U3/I€IUN HA UX OCHOBE.

O3HakOMJIEHHME C OCHOBHBIMHM TEXHOJIOTMUECKUMHU CTaJusIMU U crocodaMu pocTta
KPHUCTAJJIOB U NMPOU3BOJCTBA MATEPUATIOB JIEKTPOHUKH, CBOMCTBAMH M3JENUI U 00JIACTSIMU MX
MPUMEHEHHUS.

3. O3HakoMJIEHHE C NEePCHEeKTHUBHBIMH HAyYHBIMU Pa3paboTKaMH B 0OJACTU CO3/1aHUS
MaTepuaioB ANEKTpOoHUKH u (oroHuku. [locemenue HayuHbIX jaboparopuil kadenp u
3HaKOMCTBO C OpraHu3anueii paboTsl B HCCIIEI0BATENbCKOMN JIaOOPaTOPUHL.

4. [ToAroToBKY OTYETa O MPOXOXKACHUN YUEOHON PAKTUKH.

TpeboBanusi, npeabsBIsieMble K HAMMCAHUIO U TPEICTABICHUIO OTYETA.

KonkpeTtHoe conepkanue ydeOHON MPaKTUKKU ONPEENIeTcs ¢ Y4ETOM BO3MOKHOCTEH U
UHTEpecOB Kadeapsl, OpraHu3ykoLiel NPakTUKY, U IPUHUMAIONIEH OpraHu3aluy.

4. O0beM y4eOHOI MPAKTHUKH

B 3auernpIX | B akanmem.

Buael yueOHOM padoThI
AR YA p eIMHULAX yacax
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O01mas TpyA0eMKOCTb JMCHHUILIHHBI 110 Y4e0HOMY ILUIAHY 3,0 108

CamocrosiTeibHasi padora (CP) 3,0 108

CamocTosTeIbHOE MONIYYEHUE U OCBOCHUE 3HAHWUW, YMEHUU
Y HABBIKOB B COOTBETCTBHUU C ITPOTPAMMOI

3,0 108

Bua uTOoroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - -

AHHOTANUA Padoyeid MPOrpaMMbl THCHUILIHHBI
«IIpousBoacrBennas npakruka» (b2.11.1)

1. Heap NpaKTHKHU — MPAKTUICCKOE U3YUCHHUE TEXHOJIOTHUECKUX IIUKIIOB MPOU3BOACTBA
MaTepHaIOB JJICKTPOHUKH W (POTOHUKH, CTPYKTYPHI MPEANPHUSATHS, METOJIOB U OCOOCHHOCTEH
yIpaBIeHUS TPOU3BOJACTBEHHBIM TporieccoM. DopMUpOBaHUE y 00YYArOMIErocss CIIOCOOHOCTH
OCYIIECTBIISITh TEXHOJOTHYECKHI MpOIlecC MPOU3BOACTBA MaTepuaioB B COOTBETCTBUHU C
perIaMEHTOM.

2. B pe3ysbTare n3yuyeHus JMCUUIJIMHBI 00y4AIOUIUIACS T0JKEH

Buame:

— TEXHOJOTMYeCKHe TMpOLECcChl U OCHOBHOE TEXHOJIOIMYECKOe 00OopyaoBaHUeE,
UCIIOJIb3YEMOE B ITPOU3BOJICTBE MAaTEPUAIOB AIEKTPOHUKU U (POTOHUKHU;

— OCHOBHBIC TPUHIIMIBI, METOABI M (OPMBI KOHTPOJS TEXHOJIOTMYECKOrO Tpoliecca |
Ka4ecTBa IMPOAYKIIHH,

— OCHOBHBIE HOPMAaTHBHBIC JJOKYMEHTHI [0 CTaHAAPTH3ALUHN U CePTUPHUKAIUK TPOTYKIIUH
MPEANPUATHIN 110 TPOU3BOJICTBY MAaTEPUAIIOB AIICKTPOHUKH;

— IpaBWiIa TEXHHKHU 0e30I1acHOCTH u IPOU3BOJICTBCHHON CaHUTApHH,
OPTaHHU3AIMOHHYIO CTPYKTYPY MPEIIPUATHS;

Ymems:

— HCIIOJIb30BAaTh TEXHWYECKUE CPEJCTBA I HM3MEPCHHS OCHOBHBIX ITApaMETPOB
TEXHOJIOTHYECKOTO IPOIECcca, CBONCTB CHIPhSI U MPOJIYKIIUU TMPEANPHUATHN 10 MPOU3BOJICTBY
MaTepUajoB AIEKTPOHUKH;

— aHaJIW3UPOBaTh TEXHWYECKYIO JOKYMEHTAIlMIO, pPEaJln30BBIBATh HA TPAKTHKE
TpeOOBaHUS HOPMATHBHON JOKYMEHTAITHH.

Bnaoemy:.

— METOJIaMH TPOCKTUPOBAHUS TEXHOJIOTHICCKUX JIMHUW M TTOI00pa TEXHOJIOTHIECKOTO
000py/I0BaHus1, METOJAMH YIIPABIEHUS TEXHOJIOTMUECKUMHU MPOLIeCCaMH MPOU3BO/ICTBA;

— CIOCOOHOCTBIO W TOTOBHOCTBIO  OCYIIECTBIISATH  TEXHOJIIOTHUYECKUH TIpOIlECC B
COOTBETCTBHH C PETIIAMEHTOM.

Obnaoams cnenyromumu npodeccuonanbubiMu (I1K) komnerennusamu 11K-1, 2,3,4, 5, 6,

7,8,9,10,11,17,18,19,20.

3. Kparkoe conepxxanue Iy CHUNIITHHBI

[Tpon3BoIcTBEHHAS TIPAKTHKA COCTOUT U3 JIBYX 3TAIOB:

— O3HAaKOMJICHHE C TEXHOJOTHEeH MPOW3BOJACTBA MOHOKPHUCTANIOB, MAaTEpHUaJOB
AIIEKTPOHUKH,

— MPAKTUIECKOEC OCBOCHHE TEXHOJOTHYECKHX TPOIECCOB M METOJIOB WX KOHTPOJS Ha
KOHKPETHOM TIPEINPHUITHH (MHIUBHIyAILHOE 3a/IaHUC).

1. OsHakomileHHE C TEXHOJOTHEeH TMPOM3BOJACTBA MOHOKPHUCTAIIOB, MAaTepUaoOB
JJICKTPOHUKH OCYIIECTBIISICTCS B BHIE OJKCKYPCHH Ha TPEINPHATHS COOTBETCTBYIOIIECTO
npoduns. [Ipu nmocemennu TpeanpusITHs 1 O3HAKOMIIEHUS C €ro JesTebHOCTHIO0 00yJaroImuics
JIOJDKEH coOpaTh MaTepua, HEOOXOUMBIH JIJIsi TOATOTOBKH OTYETA IO IPAKTHUKE.

OT4eT 1o MpaKTUKE BKIIIOYAET:

- HICTOPUYECKYIO CITPABKY O MPEANPHUATHH;

- HOMEHKJIATYPY BBIITYCKaeMOU MPOAYKIIUH;
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- BUJIbl 1 HOPMBI PACXO0/ia ChIPHEBBIX MaTEPHAJIOB;

- OIIMCaHHE OCHOBHBIX TEXHOJIOTMYECKHUX NEPEEIIOB IPOU3BO/ICTBA;

- METO/Ibl ¥ (POPMBI KOHTPOJISI TEXHOJIOIMUYECKUX IPOLIECCOB;

- MEpOIIPUATHUS 10 YCTPAaHEHUIO OTKJIOHEHUH (HapyLIEeHUI) peKUMHBIX [1apaMETPOB
paboThl 000PYIOBaHUS U TEXHOJIOIMYECKHUX POLIECCOB.

2. IIpakTHUecKoe OCBOCHHE TEXHOJOTMYECKHX MPOLIECCOB Ha KOHKPETHOM MPEANPUITHI
00yyaroIuiicss OCYIIECTBISIET B COOTBETCTBUM C MHIMBHYaJbHBIM 3aJlaHUEM IO IPAKTUKE,
KOTOpOE BKJIFOYAET:

- U3y4€HUs] OCHOBHBIX CBOMCTB U 00JIaCTH PUMEHEHHMsI BBITYCKAeMOM MPOIYKIIHH;

- tpedoBanus ['OCT P u npyroii HOpMaTUBHOMN TOKyMEHTALMK K Ka4€CTBY BBIITYCKaEMOM
IPOIYKLHH;

- U3y4YEHHE ChIPbEBBIX MaTEPUAIOB U METOA0B BXOJIHOTO KOHTPOJIS;

- U3y4YEHHE apaMeTPOB TEXHOJIOINYECKOI0 Ipoliecca, MPeyCMOTPEHHBIX B perjaMeHTe,
U METOJIOB €0 KOHTPOJIS;

- moApoOHOE OnKMCcaHue BUAA U TUIA 000pYJOBAaHUS Ul OCYLIECTBICHHUS KOHKPETHOIO
TEXHOJIOTMYECKOI0 IIpolecca;

- IeicTBUS 0OCITYKUBAIOIIEr0 IEPCOHANA IPU YPE3BbIYAHBIX CUTYaLUSX.

[Ipu BBINIOJIHEHUN MHAMBUYAJIBHOTO 33JaHUSI CTYJIEHT JOJKEH coOpaTh MaTrepHalbl 110
(U3UKO-XMMUYECKUM CBOWCTBAM MAaTEpUAJIOB, BBIYCKAEMbIX HPEANPUATHEM, CTPYKType
IPEIIPUATHSI, METO/IaM YIIPaBJIEHUSI, CUCTEME CObITa TOTOBOU MPOTYKIIHH.

4. O0beM y4eOHOH JUCHHILIMHBI

. B 3agernsix | B akanem.
Bun yuebnoit paboTbl
eIMHUII. yacax

O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3 108
CamocrositesbHas padora (CP): 3 108
[Tocemenue npennpuaTuii o NPOU3BOJCTBY CHIIMKATHBIX 10 36
MaTepHuaioB '

PaboTa Ha npeANnpHUsITHHN 110 HHIUBUAYATIBHOMY 33 JAaHUIO 1,5 54
[ToaroroBka u caada oT4eTa MO MPAKTHKE 0,5 18
Bua uTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOI - -

AHHOTanusA padoyeil NPOrpaMMbl JUCHHIIIMHBI
«IIpenaunmnomuas npakrukay» (b2.11.2)

1. eab NpaKTHKHM — 33aKPEIUICHUE TEOPETUUYECKUX 3HAHUI U MPAKTHUUECKUX HABBIKOB,
MOJIYYeHHBIX B TMporecce oO0ydeHHss Mo TporpamMme OakajlaBpuara; MNpUOOpeTeHHe
MPAKTUYECKOTO OMbITa PadOTHl ¢ UCTOYHMKAMHU HAYYHO-TEXHUYECKOW WH(MOpMAIIMHU, OIBITA
MOCTAHOBKM W BBHITIOJIHCHHSI HAYYHO-HCCIICIOBATEILCKUX W TIPOSKTHBIX 3a]ad; OBJIaJICHUE
METOJIONIOTHEH U METOJaMHU 00paOOTKHU pe3yIbTaTOB UCCIEOBaHUS; COOP, MOJATOTOBKA M aHATN3
MaTepHaJIOB 10 TEMATHUKE BBITYCKHOW KBATU(UKAITMOHHONW PaOOTHI.

2. B pe3yabTaTe NpoXoxAeHUs NPeIIUNIOMHON NPAKTUKHA CTYAEHT J0J2KeH

3uamo:

— OCHOBBI OPraHU3allMd U METOAOJIOTUIO HAYYHBIX UCCIIEA0BAHUI;

— COBPEMEHHBIE HayYHbIE KOHIICTIINY B 00JIaCTH HEOPTAaHHUECKOTO MaTepUATOBEICHIS;

— CTPYKTYpPY M METOJbl VYIPABICHHUS COBPEMEHHBIM IPOU3BOACTBOM MaTepUaIoB
AIEKTPOHHKHU.

Ymems:

— paboTaTh C HAyYHBIMH TEKCTaMH, MOJIH30BATHCS HAYYHO-CIIPABOYHBIM armapaToM,
0hOpMIIATH pe3yIbTaThl HAYYHBIX UCCIICTOBAHHN;
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— WCHOJIBb30BaTh  IOJYYEHHBIE  TEOPETUYECKHME 3HAHUS i1 [POECKTUPOBAHMS
TEXHOJIOTMYECKUX JIMHUN MPEANPUITHI 3JIEKTPOHHON MPOMBIIIEHHOCTH.

Braoemu:

— HaBbIKAMU CaMOCTOSATEIbHONW Hay4HO-HCCIEAO0BATEIbCKON AESITeIbHOCTH, PaboThl ¢
MCTOYHUKAMU Hay4yHOU nH(popManuu, pedepupoBanusi HAy4HbIX MyOJIMKAIIHIA;

— METOJIaMU IIPOEKTHPOBAHUSI OCHOBHBIX M BCIIOMOTaTEJbHBIX LEXOB IPOU3BOJCTBA
MOHOKPHUCTAJIJIOB, ~ MaTe€pHajoB  JJIEKTPOHUKM M  (POTOHMKM, crmocobamMu  pacyera
TEXHOJIOTHYECKOr0 000pyI0BaHUS.

Obnaoams cnenyromumu npodeccuonanbabiMu (1K) kommerenmusamu T1K-16, 17, 18,

19, 20.

3. KpaTkoe coaep:kaHue npeiIUIIJIOMHON NPAKTHKH

Temartuka mNpPeAIUIUIOMHOM NpPAaKTHUKU CTYACHTOB OakajnaBpuara OMpeIeiseTcs
TEMaTHUKON UX BBIIMYCKHON KBaJM(UKALIMOHHOW pabOThl U MOXET NPOBOJUTHCA B HAy4yHO-
HCCJIEIOBATENILCKOM MITU MPOEKTHOM ¢opMmaTe (IIpHU BHIMOIHEHUH HAyYHO-HUCCIEI0BATENbCKON
WM Pacu€THO-IIPOEKTHOM pabOThl COOTBETCTBEHHO).

Hayuno-uccienoBatenbckass MpakTHUKa MPOXOJUT B HAYYHBIX  JTaOOpaTopusx,
TEXHOJIOTUYECKUX TOApa3ACTCHUAX, HH(OOPMAIIMOHHBIX I[EHTPAaX HAayYHO-HCCIIEOBATEIbCKOM
opraHu3any win B jadopatopusix Beimyckaromed kadenpsl PXTY um. [I. M. Menneneena.
CryneHTbl 3HaKOMATCA € TeKylled paboroil nabopaTropuu, OCBaMBAlOT METOJbl CHHTE3a
MaTepuasoB, MPOBOIAT OTHENIbHbIE (U3UKO-XUMHUYECKHE U TEXHOJOTMUYECKHUE HCIBITaHus,
IPUOOPETAIOT HABBIKU MOMCKA HAYYHO-TEXHUYECKON MH(pOpMaluu U paboThl ¢ 6a3aMu JTaHHBIX,
Y4acTBYIOT B 00pa0OTKe pe3ynbTaToOB UCCIEAOBAHUS U MOJTOTOBKU UX K MyOIUKALIUU.

[IpenmumuioMHas  OpakTHKa  CTYACHTOB,  BBIIOJHSIOIIUX  PacUYE€THO-TIPOEKTHYIO
BBIMMYCKHYIO KBATHM(QHUKAIMOHHYIO paboOTy, MPOXOAUT B TPOU3BOACTBEHHBIX IIeXaX W
TEXHUUYECKUX OT/eJaX MPOMBIIUIEHHOro MpeanpusaTis. CTyIeHThl 3HAKOMSATCS CO CTPYKTYpOi
IPEIIPUATHS, HOPMATUBHO-TEXHOJIIOTHYECKON JTOKYMEHTALMEH, PETIaMEHTaMU INPOU3BOACTBA,
U3Y4al0T CUCTEMY MEHEKMEHTa M KauecTBa MNpoayKiuuu. OCHOBHOE BHUMAaHHE YJEseTcs
MPAKTUYECKUM BOMpPOcaM (PYHKIIMOHUPOBAHUS TEXHOJOTUYECKMX JUHUN MPOU3BOJCTBA
OPOAYKIMH, IpobjieMaM JHarHOCTUKU Opaka TOTOBOM NPOAYKLUHMH M MEPONPUSTHSAM IO €ro
YCTpPaHEHUI0, BOIIPOCaM WHTEHCU(UKAIIMH pabOThl TEIUIOTEXHUUECKUX arperaTos.

Bo Bpems npoxoxaeHus NpeaIuIIOMHON MPAaKTUKK CTYI€HThI COOMPalOT MaTepHUaIbl 110
TEMaTHKE BBIMYCKHOW KBaTU(UKAIMOHHOW pabOThl, aHANM3UPYIOT MX, HAMEYalOT OCHOBHbBIE
HaIpaBJIEHUS U 33/1a4u padOThI, BbIpa0aThIBAIOT METOA0JIOTHIO PELIECHHS 3TUX 3a/1a4.

4. O0beM npeIuIIOMHON NPAKTHKHA

. B 3auernbix | B akanem.
Bunast yueOHoM paboTh

eINHUIIaX qacax
OO0masi Tpy10eMKOCTh MPAKTUKH 10 Y4eOHOMY IJIaHy 9 324
CamocrositesbHas padora (CP) 9 324

Bua KOHTpOJIA: 32a4eT ¢ OLeHKOM — —

AHHOTaNUsA Y4eOHOM MPOrpaMMbl JUCHMILIMHBI
«I'paknanckas 3amuTa B Ype3BbI4aHbIX cutyanusax» (®T.2)

VYyeOHasi TUCIUIUIMHA YUTAeTCs B paMKax (akynbTaTuBa B 1 cemecTpe U 3aKaHYMBAETCs
3a4€TOM.

1. Henp AMCHUMIUIMHBI - TOJATOTOBUTH CTYJIEHTAa K OCMBICIEHHBIM MPaKTUYECKUM
JeHCTBUSAM MO OOECIEYeHHI0 CBOEH O0€30MacHOCTH M 3allUThl B YCIOBHSX BO3HUKHOBEHHS
Ype3BbIYAiHON CUTYallUu IPUPOJHOT0, TEXHOTEHHOTO U BOGHHOT'O XapaKTepa.

3amada M3ydeHHs] CBOAUTCS K (POPMHPOBAHUIO YMEHUH M HABBIKOB, MO3BOJISIOIIMX HA
OCHOBE M3Y4EHHUs OMACHBIX M MOPAXArOIUX (PAKTOPOB Upe3BBIYAMHBIX CUTYAIUI MPUPOIHOTO,
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TEXHOT€HHOI'O0 M BOEHHOI'O XapakTepa, JAPYI'MX OIACHOCTEW yMEeJOo pelaTh BOIPOCHl CBOEH
0€30MaCHOCTH C UCII0JIb30BAHUEM CPEJCTB CUCTEMBI I'PAKJAHCKOM 3aILUTHI.
2. B pe3yabTare 0CBOCHUS JMCUUIIIMHBI CTYIEHT J0JIKeH:

3HAMb:

- XapaKTepUCTUKU MPHUPOJIHBIX OEICTBHM, TEXHOT€HHBIX aBapuil W  KaTtacTpod Ha
panuaoHHO, XUMHUYECKH ¥ OMOJIOTHYECKHU OMACHBIX 00BEKTaX, MopaXkaromue GakTopbl APYTHX
OITaCHOCTEM;

- OCHOBBI BO3JICHCTBHSA OMNAacHBIX ()AaKTOPOB YPE3BbIUANHBIX CHUTYallMii Ha 4YeIOBEKa W
IPUPOIHYIO CPEeNy, JOIyCTUMBIE MPeAEIbHbIE KPUTEPUU HEFATUBHOTO BO3ACHCTBUS;

- Mepbl 0e30macHOro TMOBENEHUs NpH TNpeOblBAHWM B paldoHaX (30HaX)  IOXKapoB,
PaMOAaKTUBHOI0, XUMHUYECKOTO U OMOJIOTMYECKOTO 3arpsi3HEHNUS;

- CcrmocoObl M CpeACTBa 3allUTHl YEIOBEKAa OT BO3ACUCTBUS MMOPAXKAIOUIMX (PAKTOPOB
Ype3BbIYAHBIX CUTYAlM IPUPOJHOI0, TEXHOTEHHOT'O U BOGHHOT'O XapaKkTepa.

ymemy:

- HUCHOJNb30BaTh  CPEJCTBA 3aIUThl OPraHOB [bIXaHHUA M KOXH, MEIUIMHCKHE IS
CaMOo3alllUThl U OKA3aHUS TOMOLIH IPYTUM JIIOISM;

- NPUMEHAThH MEPBUYHBIE CPEACTBA MOXKAPOTYLIEHUS JUISl JIOKAJIIM3AlUK U TYIIEHUS MoXKapa,
BO3HUKILIETO B ayTUTOPUH (J1ab0paTopun);

- OKa3bIBaTh ce0¢ M APYrMM IMOCTPAJAaBLIIMM MEIUIMHCKYIO MOMOIIb C HUCHOJIb30BaHUEM
Ta0ENbHBIX U MOAPYYHBIX MEJULIMHCKUX CPE/ICTB.

gnademsn:

- npuéMaMu IPOBEJCHUS YaCTUYHOM CaHUTapHOM 0O0pabOTKM MpHU BHIXOJAE U3 pailoHa (30HBI)
pPaMOaKTUBHOI0, XUMHUYECKOTO U OMOJIOTHYECKOr0 3arps3HeHUs (3apakeHus);

-- CI0C00aMHU U TEXHOJIOTUSIMHU 3alllUThl B YPE3BBIYAHBIX CUTYALIUSIX.

3. Kparkoe cogep:kaHue JTUCHHUIINHBI.

1. OnacHoctu mnpuponHoro xapakrtepa. CtuxuiiHble O€ICTBHS, SBJIEHUS MPUPOJBI
pa3pyLIMTEIbHON CHIIBI - 3€MIIETPSACEHUs, HABOJHEHUS, CEJIEBBIE TIOTOKHU, OIOJI3HHU, CHEXKHBIC
3aHOCHI, U3BEPKEHHE BYJIIKAHOB, 00BAJIbI, 3aCYXH, yparaHsl, Oypu, MOXKapsbl.

2. OmacHOCTH TEXHOT€HHOro XapakTepa. ABapuu M KaracTpo(bl Ha paJnalMOHHO
OITaCHOM OOBEKTe, XHUMHYECKH OIACHOM OOBEKTE, OMOJIOTMYECKH ONAacHOM OOBEKTe; Ha
TpaHcnopTe  (KEJIEe3HOAOPOKHOM,  aBTOMOOMJIBHOM,  pEYHOM,  aABHAIIMOHHOM),  Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMAaX KU3HEOOeCIeueHusl.

3. OnacHocT BOEHHOro Xxapakrtepa. lIpuMeHeHue OpyXkHus MaccOBOIO IOPAKEHUS
(simepHOrO, XMMHYECKOTOo, OHOJIOrMYECKOro), OOBIUHBIX CpPEACTB C  3aKHUraTelIbHbIM
HaIlOJJHEHUEM, HOBBIX BHJOB OPYXHsS. 30HBI 3apaKEHUS OT CPEIACTB IMOPAXEHUS U HX
BO3/ICIICTBUE HAa HACEJIEHNE U OKPYKAIOLIYIO IPUPOIHYIO CPENLY.

4. TloxaphHast 0€30MAaCHOCTb — COCTOSIHUE 3alllMIICHHOCTH HACEJIeHUs, HMMYIIECTBa,
olmiecTBa M rocygapcTBa oT moxapoB. [lojkapHas omacHOCTb (IMPUYMHBI BO3HUKHOBEHUS
MOKapoB B 3[@aHUSX, JIECHbIe MoXaphl). Jlokanuzanus u TymeHue mnoxapoB. [Ipocreiimue
TeXHUYECKUE cpeAcTBa noxkapoTyienus (oraerymmurenu Ol -8, OY-2) u npaBuiia nonb30BaHus
UMHU.

5. Kommuiekc MeponpusiTuil Tpak JaHCKOM 3aIlUThl HACEIECHHUS.

Onosemienue u HHGOpPMHpOBaHHE HaceleHHs 00 omacHocTH. [IpuHsTHE HaceneHueM
curHainoB omnosemeHus («Baumanue Bcem!», «BosnymHas TpeBora», «PaguanoHHas
OTMaCHOCThY», «XHUMHUECKasi TpeBoray, «OTOOW OMacHOCTH») W TOPSIAOK JEHCTBHS IO HUM.
OBakyalMs HaceleHUs M3 30HbI ornacHOCTH. CrocoObl 3Bakyalluu OKCTpPEHHAs HBaKyalus
CTYAEHTOB U3 ayTUTOPUU IIPU BO3HUKHOBEHHUH I0XKapa.

CpencrtBa nHAMBHAYyaIbHOM 3amiuThl opraHoB abixanus (I'TI-7, I'TI-7B, I'T1-9, P-2, V-
2K, PITIA-1, PIIT-67M, PVY-60M, «®enuxcy, I'’I3K, AI1I", AI1I'-3, I13Y-K, UI1-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeIUIIMHCKHAE CPECTBA 3AIIUTHI .
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CpencrBa KOJUIEKTMBHOW 3alllUThl HaceneHus. Ha3zHaueHue, 3alUTHBIE CBOMCTBA
yoexuml.  I[IporuBopamuanmonusie ykpbeiTus (IIPY, moazemHble mnemexoaHbie MEPeXobl,
3arinyOJieHHbIE CTAHIMM METPOIOJIUTEHA), MpOCTEHIINE YKPBITHS (TpaHLIeH, OKOIIbI,
nepeKpoIThie menn). [IpaBuia 3anaTus yoexwuia.

6. OkazaHue nepBOM MEIUUMHCKOW NOMOIIM IPU O0XKOrax, PaHEHUsX, 3apaKCHUSX.
[IpoBeneHue YaCTHYHOW CAaHUTAPHON O0OPaOOTKM KOXKHBIX MOKPOBOB YEJIOBEKA MPHU BBIXOJE U3
30H PaJMOaKTHUBHOIO, XMMHUYECKOTO M OHOJOTHYECKOr0 3apakeHUs (3arps3HEHHs), U3 30H
MIOXapOoB.

7. JIukBugauus MOCAEACTBUI Ype3BbIYANHON cUTyaluu. PaguanvioHHas 1 XuMU4YecKas
pa3Beqka ouara MopakeHus (3apakeHus). ABapuiiHO-cracaTenbHble paboThl. CrneruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBCKTOB (J€3aKTHBAIlMs, Jera3anus, JJAe3uH(EKIus,
JIe3UHCEKIHUS

8. DOKcTpeHHas »HBakyalllss U3 ayauTopuu (1abopaTropuu) B YCIOBHUSX TOXKapa,
paauaMoOHHOT0, XUMUYECKOTO, OMOJIOTHYECKOTO 3arps3HEHUS TEPPUTOPUM C HCIIOIH30BAHUEM
npocteimx cpeacts 3amuThl («Denukey, ['J[3K, nporusorasa I'T1-7 ¢ AT1T-3).

4. O0beM y4eOHOH JUCHUIJIMHBI

Bun yuebHoit paboThl B 3aueTHbpIX equHunax | B akamem. yacax
O0mas Tpy10€eMKOCTb M CHUIIITHHBI 1 36
AyIMTOpHBIE 3aHATHS: 0,44 16
Jlexmun 0,44 16
CamocTrosiTesbHasi padora 0,56 20
IToaroToBka K KOHTPOJIBHBIM pabOTaM 0,56 20
Bu1 H”TOrOBOr0 KOHTPOJISA: 3a4€T - -

AHHOTaNuA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«/leaoBbie koMmmyHukanumn» (OT.2)

1. Heap AUCHMIJIMHBI — (GOPMHPOBAHWE MEIOCTHOTO W CHCTEMHOTO ITOHMMAaHUS
GyHKUUH, PO M MPUHIUIOB 3((EeKTUBHOW KOMMYHUKAIMU y OyAyIIUX CHEIHMAIUCTOB B MX
NPaKTUYECKOH eATeNLHOCTH. J[MCIMITIIMHA TOMOTaeT MPUBUTH HEOOXOIUMBIE TIPAaBUIIA JETTOBOM
STUKH U HOPM MOBEJCHHS, IPUHATHIX B IPOPECCHOHATBLHOM COOOIIECTBE.

2. B pe3yabTare u3y4eHus JMCHUIIMHBI CTYI€HT J0JIKEH:

Ob6nagats caenyrommmu o0mekynbTypHbIMU (OK) koMmeTeHIusAMu:

— CIOCOOHOCTPIO K KOMMYHHUKAIlMM B YCTHOW M THCBMEHHOH (opMax Ha pPYCCKOM H
MHOCTPAaHHOM  fI3bIKax JJIsi pEUIeHHs 3aJad MEXIMYHOCTHOIO UM MEXKYJbTYpHOI'O
B3aumozeiictaus (OK-5);

— CIIOCOOHOCTBIO paboTaTh B KOJUIGKTHBE, TOJEPAaHTHO BOCHPUHUMATh COIMAJIbHBIE,
THUYECKHE, KOH(ecCHOHaNbHbIE U KyIbTypHbIe pasnnuus (OK-6).

3namo:

— TEOpPeTHYECKHE OCHOBBI KOMMYHHUKAI[MOHHOI'O MPOIIecca B OpraHU3allu;

— OCHOBBI peueBOi U HeBepOATbHOM KYIbTYPhI JEIOBOTO OOIIECHUS;

— OCHOBBI IICUXOJIOTUU MEXJINYHOCTHBIX OTHOLIICHUN B KOJUIEKTHBE;

— HPaBCTBEHHBIE OCHOBBI OOIIEHUS B MPO(ECCHOHAIBHON cpese, ITUKY U 3TUKETHbIE (DOPMBI
JIeTI0OBOM KOMMYHHUKALIUH.

Ymems:

— KaTeropHajbHBIA anmapar, OCHOBHBbIE 3aKOHbl T'YMaHMTapHbIX COLMAIBHBIX HAyK B
npo(hecCHOHANLHOM e TENHOCTH,

— BbIOMpaTh NPaBUJIIBHYIO CTPATETHIO MOBEACHUSA C JEJNOBBIMU MapTHEpaAaMH B IIpoIecce
IIEPETOBOPOB;

— UCHOJb30BaTh ATUYECKUE MPaBUJIA U STUKETHBIC IPUEMbl KOMMYHUKATUBHON KYJIbTYpHI.
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Braoemy:
— HaBbIKaMH IyOJIMYHOW peuyH, apryMEeHTallH, BEACHUS IUCKYCCUM;
— HaBBIKAMH OpPTaHU3alUH U MPOBEJCHUS JIEJIOBBIX Oecel U IeperoBOPOB B OOIIEHUH C LIEIbIO
IIOCTPOEHHUS B3aUMOBBITOJHBIX TAPTHEPCKUX OTHOLLEHUM;
— METOJlaMM KOMIIETEHTHOH paboThl C JOKyMEHTaMu, TenedoHoM, (akcoMm, OprTeXHHUKOH,
KOMIIBIOTEPOM, BECTH JIEJIOBYIO IIEPEIIUCKY.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

Beenenue.

Henu, 3anaum u cTpykTypa Kypca. OCHOBHBIE MIOHATUS, ONIPEAEICHUS, TEPMUHOIOTHSI.

Monayas 1. Ilcuxosornyeckue 0COO0EHHOCTH MEKJINYHOCTHBIX KOMMYHUKAMH

XapakTepHucTuka u copepkanue oomenus. CTpykrypa ooumeHus. THITbI MeXINYHOCTHBIX
KoMMyHHKaui. IlepuentuBHas cTopoHa OOLIEHMs: Kak JIFOAM BOCHPHUHUMAIOT Ipyr Apyra.
[Mpunmuns!r  popmMupoBaHus mepBoro BredarieHus. OCOOCHHOCTH TOHMMaHHUS B Iporecce
KOMMYHHUKauu. Ilcuxonorusi mosefeHMsl 4elloBEKa B IpoLEcce KOMMyHMKauuu. [IpuHiumsI
3¢ (HEeKTUBHOTO OOIICHMSI.

Xapakrepuctuka (opM M CpPeICTB KOMMYHHMKAIMi B KOMIAHUAX: BepOalbHas U
HeBepOanmbHast (HOPMBI; TPaAMIHMOHHBIE CPEACTBAa BepOATbHONW KOMMYHHKAIWU (BHYTpPEHHHUE
JIOKYMEHTBI, CIPAaBOYHUKH, UHPOPMALIMOHHBIE BECTHUKH, JIEKTPOHHAs 104YTa, 0a3bl JaHHBIX U
1p.). KoMMyHuKallmOHHBIE CTUIIM U POJIM YYACTHUKOB KOMMYHUKALIMOHHOTO ITpOLiecca.

Moay.s 2. [ly0an4Hoe BBICTYIUICHHE U MIPe3eHTalUs Nepe] ayAuTopueit

Crenduka U TUIIBI BBICTYIUICHUH niepen aynutopueid. OcoOEHHOCTH HEKOTOPHIX BHIIOB
BBICTYIUIEHUH niepen ayautopueil. [loaroroBka k BbeicTymuieHHMto. Kak 3aBoeBaTb M yCHIIUTh
BHHUMaHue ciymareneil. Puropuka u aprymeHnTanusi B myOJU4HOM BbICTYIUIEHUH. CTUIIb peuu.
HeBepbanbHble cpeicTBa KOMMYHHUKALIUU B ITyOJIMYHON peyH.

OcHOBHBIE 3Talbl MOJATOTOBKM Tpe3eHTaluu. Pa3paboTka clalioB i MPE3CHTAIUU.
ITpoBeneHue npe3eHTanuy.

Mopayasb 3. MeToauka 1 TAKTHKA NIPOBeleHNs /1eJI0BOii Oece/ibl U COBELIAHUS

JlenoBoil pa3roBop Kak ocobasi pa3HOBUIHOCTb YCTHOH peuH, IeJieBble YCTAHOBKU PEYH.
[To3unuu cnymatonero M ropopsimero. OCHOBHbIE TpeOOBaHMS K JEJIOBOMY pa3roBOpY.
Putopuueckuit uHCTpyMeHTapuii ienoBoii peun. TexHuka u 3TukeT peur. OcoOeHHOCTH YCTHOM
JIEJIOBOM peun: Mpe3eHTals], MOHOJIOT, IUaJIoT, UHTEPBBIO.

Otanbl npoBeleHUs JAenoBoil Oecenpl. Poib MOATOTOBUTENBHBIX MEPONpPUATHI B
YCHEIIHOM  TpoBeneHWH  jAenoBod  Oecenpl.  Hawamo — Gecempl,  mHMOpMUpOBaHHE
HPUCYTCTBYIOLINX, 000CHOBAHUE BBIABUTAaEMbIX MOJIOKEHUH, 3aBEpLICHNE OeceIbl.

[ToaroroBuTenbHBIE MEPONPUATHS K MEpEeroBopHoMy mnpoueccy. Ilopsnok nposeneHus
IIEPErOBOPHOrO Mporecca. TexXHUKa U TAKTUKA BEJEHUS JEJIOBBIX NEPEroBOpoB. PopMyIupoBKa
Hene W TpeneioB Iepesl HayajloM IEeperoBOpHOro mpoiecca. BeneHune mneperoBopoB B
HEOJaronmpusATHBIX CUTYalUsIX — KOHTpOJb 3a oMouusMu. CTWIM BeIeHHs JEJOBBIX
neperoBopos. [lonoxenue codeceHrKa 3a CTONIOM. Pa3nuyHble TUITBI TOBEEHUS TAPTHEPOB Ha
neperoBopax. Korna u kak 3aBepIiiarh NeperoBOpsl.

[loaroroBka K mNpoBeneHHIO [eN0oBOro coBenlaHus. [Ipouecc mpoBeneHUs EI0BOIO
coBemlanus. Beibop ctuins nposenenus copenjanus. Opranusanus U BeieHue nuckyccuil. Pons
PYKOBOAMTENS M PAJOBOrO yYaCTHUKA JIEJIOBOTO COBEHIAHMS. 3aBEepILIEHHE JIEJI0BOTO
COBEILIAHUS.

OCHOBHBIE JIOTMYECKHME 3aKOHbl M MX IPUMEHEHHE B JenoBoM peun. Teopus
apryMeHTaluu. YMO3aK/IIUYeHHEe UM HCKYCCTBO paccykiaeHus. Jlornueckue mpasuia
aprymeHTanuu. Croco0s! OIpOBEPKEHMsI JOBOAOB OIIIOHEHTA.

Co3nanne «OmaronpusaTHOTO TICHXOJOTMYECKOro KiInMaTa». M3ydeHue BHYTpPEHHEro
COCTOSAHUSL coOeceHMKa IO rojocy. YMEHHe cilymarbh coOeceHHKA KakK ICHXOJOTHMYeCKUI
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npueM. TexHHKa IMOCTaHOBKM BOIPOCOB M OTBETOB Ha HuX. [loBeneHue c coOeceaHHKaMU
Pa3IMYHBIX MICUXOJIOTMYECKUX TUIOB. HelTpanu3zanus 3amedanuii cooeceIHuKa.

Tunsl pykonoxatuil. XKecTbl Kak Moka3aTesld BHYTPEHHEIO COCTOSIHHSI COOECETHUKOB.
TpakToBKa B3IIAI0B 1 MUMHKH Jnlia. HeBepOanbHbIe CpeCcTBa MOBBIICHHS JE€JI0BOTO CTaTyca.
Curnansl oOMaHa, CUTHAJIBI COOCTBEHHOCTH, 30HAIBHOCTD.

Mopnyas 4. [lenoBasi mepenucka M pasroBop no rteaeoHy Kak (OpMbl JeJ0BBIX
KOMMYHHUKAIM A

W3 uctopun cTaHOBIEHUS NeN0BOW mnepenucku. Knaccudukanus aenoBoil mepenucku.
Crpykrypa u odopmienue neiaoBoro nucbma. CTHIIb M S3BIK JI€0BOM mepenucku. Jlemosas
IEPENNCcKa 110 3JIEKTPOHHOM 110UTe. DTUKETHBIE HOPMBI JIEII0BOM EPEIUCKU.

Crneuunduka TeneoHHOro OOIIEHHS M TOArOTOBKAa K Tele(OHHBIM IEPEroBOpaMm.
[IpaBuna BeaeHHs JEIOBOTO Tele()OHHOTO pasroBopa, Koraa 3BoHAT Bawm. IlpaBuna BemeHus
JIEJIOBOTO TeJIe(OHHOIO pa3roBopa, Koraa 3BoHUTE Brl. BIOOp TeXHUKH MPOBENEHUS 1EJI0BOTO
TeneoHHOTO pa3roBopa. [IpHHIMIIEI palmoHATU3auK TeIe(GOHHOTO OOIICHU. ABTOOTBETUHK
1 MOOWJIBHBIN TeIeOH.

Moayab 5. KoOMMyHHUKAIUM B KOH(PJIUKTHBIX CHTYAaIUAX

Buner xongnukroB. [Ipuunnbel KoHQIUKTOB. OYyHKIMKM KOHPIUKTOB. Bo3HMKHOBEHUE U
pazBute KOH(MIMKTOB. AmnHamn3 KOHQuuKTOB. CmocoObl pa3pemieHusi KOH(IUKTOB.
OcoOeHHOCTH TOBEeIEHUS B KOHQIMKTHBIX CHUTyalusx. [ICHXOTEXHOJIOTHMU BO3JEWUCTBUA Ha
ONIIOHEHTAa B KOHQUIMKTHBIX cuTyarusx. OcoOEHHOCTH ympaBieHusT KOH(MIMKTaMH B
opranm3anusax. JlMarHoctuka uUCKaxkeHUs HHQOpPMAMM MAapTHEPOM B IIpolecce Ou3Hec-
KOMMYHHKaImi. [loka3arenn HEeMCKpEHHOCTH YelloBeKa, HAOI0aeMble B IPOIecce OOIIEHHS.

Moayab 6. ITHKA M 3THKET JeJIOBbIX KOMMYHMKAUH

CraHOBJIEHHE OJTHKHU JEJOBBIX KOMMYyHHKauui. I[IpoTuBopeune Mexay 3TUKOH U
OM3HECOM B JIETIOBBIX KOMMYHUKAIMIX. DTUYECKUE TPUHIIMUITBI ASTOBBIX KOMMYHUKAIIMH. DTHKA
OusHeca.

OTHYecKUue OCHOBBI MPO(ecCHOHANBbHONW AedaTenbHOCTH. OCHOBBI JIEJIOBOTO 3THKETA:
IIPEACTABICHUE, 3HAKOMCTBO, OJEXKJa JEJI0OBOIO MYKYHMHBI M JEJIOBOM JKCHIIWHBI, INpaBUia
IIOBEJICHUS 3a CTOJIOM, KJIFOUEBbIE ITpaBuiIa 3TUKeTa. [Icuxonorus usera.

[Iporokonbubie MepornpusTus. CoaepkaHUE M Ha3HAYEHUE BHU3UTHBIX KapTOYEK,
MOJAapKH, CYBEHHUpHI, TOCTHl. [IpoTokonbHas ciyx0a M TOPSAJOK BEIEHUS MPOTOKOIBHBIX
MEPOIIPUATHH.

HaumonaneHble cTUIIM BENEHUS MEPErOBOPOB: aMEPUKAHCKUN, aHTIIMUCKUN, SATIOHCKHM,
HEMEUKUH, ¢paHIly3ckuil, apabCkuii, KuTaiickuii u ap. HamumoHaibHBIE O0COOEHHOCTH
HeBepOanbHOro oOmIeHus. Poccuiickuil cTuib BeleHHs JeNOBBIX IeperoBopoB. OCHOBHBIE
poOJIeMbl MEXKYIBTYPHOTO OOIIECHHS.

4. O0beM y4eOHOI JTUCUMIIIIUHBI:

Bunael yue6HOM paboThI B 3auerHbIX B akagem.
eIMHHIIAX qacax
O01asi TPy10€eMKOCTh IMCHUILUIHHBI 10 Y4e0HOMY IJIAHY 4 144
AyIHMTOpHBIE 3AHATHS: 4,0 144
Jlexumu (Jlek) - -
[Tpaktuueckue 3ansatus (I113) 1,78 64
CamocrositesbHas padora (CP): 2,22 80
[ToaroroBka K MPaKTUYECKUM 3AHATUIM 2,22 80
3ader ¢

Bua KOHTpPOJIA: 32a4eT ¢ OLeHKOM - ouetticon

(3 cemecTp,

4 cemecTp)

B ToM 4uciie o cemecTrpam
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3 cemecTp

O01asi TPy10eMKOCTh B ceMecTpe 2 72
AyJAHTOpPHBbIE 3AHATHS: 2,0 72
Jlexuunu (Jlek) - -
[Ipaktuueckue 3ausarus (113) 0,89 32
CamocrositesqbHas padora (CP): 1,11 40
[ToaroroBka K MpakKTUUECKUM 3aHATUAM 1,11 40
. 3aver ¢
Buja koHTpoOJISI: 3a4eT ¢ OLleHKOM o
OLIEHKOM
4 cemecTp
OO01asi TPy10eMKOCTh B ceMecTpe 2 72
AyAUTOpHBbIE 3aHATHSA: 2,0 72
Jlexuuu (Jlek) - -
[Ipaktuueckue 3ansatus (113) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
[ToaroroBka Kk MPaKTUYECKUM 3AHATUAM 1,11 40
. 3auer ¢
Buja koHTpoOJIsI: 3a4eT ¢ OLleHKOM o
OLIEHKOM
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