AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«HHocTpannelii a361k» (B1.5.01)

1. Heap mucuMnanHbl — OpuoOpeTeHre o0ydyarouuMucs oOUIMX, KOMMYHUKATUBHBIX U
npodecCHOHATIbHBIX KOMIIETEHLIUH, YPOBEHb KOTOPBIX Ha OTAEJIbHBIX JTanax s3bIKOBOU
MOATOTOBKM  TO3BOJISIET  HCIIOJIB30BaThb  WHOCTPAHHBIA  S3bIK  IPAKTUYECKH  Kak B
npodecCHOHANBHON  (MPOU3BOJICTBEHHOM ¥ HAy4YHOW) JEATENBHOCTH, TaK W I IeJIel
caMm000pazoBaHUsI.

2. B pe3yabrare u3y4YeHHs JUCHUIUIMHBI oOy4yaloummiicss 10 Mporpamme
O0axajiaBpuaTa J10JI7KeH:

Obnadams CIENyIOUTUMHA KOMIIETEHITUSIMU

- CHOCOOHOCTh K KOMMYHUKALlUM B YCTHOM M INHCbMEHHON QopmMax Ha pPYCCKOM U
MHOCTPAaHHOM SI3bIKax JJIsl PeLIeHUs 3a]]a4 MEXIMYHOCTHOTO ¥ MEKKYJIBTYPHOTO B3aUMOJIEHCTBUS
(OK-3).

3nams:

- OCHOBHBIE  CHOCOOBI ~ COYETAEMOCTH  JIEKCHYECKMX  €AWHMI] U  OCHOBHBIE
CJIOBOOOpPa30BaTEIHLHBIC MOICIIH,

- PycCKHe 3KBUBAJICHTHl OCHOBHBIX CJIOB M BBIPAXKEHUN pedH B MPOIECCE MEKIMUYHOCTHOTO
U MEXKYJIbTYPHOTO B3aUMOIEUCTBUS;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprupoBaHUS U AHHOTUPOBAHUS JINTEPATYPHI;

- TMACCUBHYI0 U AaKTHUBHYIO JIEKCUKY, B TOM 4HCJE OOIICHAy4yHYI0 U CHEHHaAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHON JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHAIBHON JIUTEPATYPON HA MHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH IEPENUCKY Ha M3Y4aeMOM SI3BbIKE C II€JIbI0 MEKIMYHOCTHOIO U MEXKKYJIbTYPHOTO
B3aUMO/JICHCTBHSI,

- BECTHU PEUEBYIO JAEATEIbHOCTh MPUMEHHUTENBHO K cpepe ObITOBON U MpohecCHOHATbHOM
KOMMYHHKAIIH.

Braoemy:

- MHOCTPAHHBIM $3BIKOM Ha YpPOBHE MEXJIMYHOCTHOIO U MEXKKYJIbTYPHOTO OOIIECHHUS,
HaBbIKAMU M YMEHHSMHU pEYEBOM JESITEIbHOCTH NPUMEHUTEIBHO K cdepe ObITOBOW U
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBAaMU IMyOJIUYHON peuu;

- ocHOBamH pedepupoBaHUs U aHHOTHPOBAHUS JIUTEPATyphl HA U3Yy4a€MOM HHOCTPAHHOM
S3BIKE.

3. Kpartkoe cogep:xanue JTUCUMIIIIMHBI:

Paszoen 1. I'pammamuueckue u 1ekcuyeckue mpyoHocmu uzyuaemozo A3vika.

1.1 CopsokeHne W UW3MEHEHHE TJaroja-cBsS3Kd B (opMax HACTOSIIETO BPEMEHHU.
Bunospemennsie ¢popmel riaronos. O0pa3oBanue GopM MPOCTHIX, TPOJOJIKEHHBIX, MePHEKTHHIX
1 nep(eKTHO-MPOJODKEHHBIX BPEMEH rjarosia. BompocuTenbHble MPEIIOXKEHUS B Pa3iIMUHBIX
BpemeHax. OOpa3zoBaHue OTpULATENbHBIX (JOPM TJIarosa B pa3jiMdHbIX BpEMEHaXx.

1.3 Obpa3zoBaHue MpOCTHIX, MPOJOJLKEHHBIX, MEPPEKTHBIX BPEMEH IJIAroJibHbIX (GOpM U
ynoTpebnenue ¢opMm crTpamarenbHoro 3anora.l.4. BumoBpemeHHble (DOpPMBI  TJIarosos.
OOpa3zoBaHu€e MPOCTHIX, MPOJOJIKEHHBIX, MNEPHEKTHBIX U NEPPEKTHO-IPOAOKEHHBIX BpPEMEH.
BomnpocurenbHble MpeanokeHus: B pa3inyHbIX BpeMeHax. OOpa3zoBaHHE OTpULIATENbHBIX (OpM
rJ1arojia B pa3JinyHbIX BpEMEHaX.

1.4 Tlpuuactusa. Ilpuyactus Hacrosiero u mpoulenanero speMenu. Ilepdextasie Gopmsl
npuydactus. Mecto npuyacTuii B peaaoKeHuu. AOCOTIOTHBIN MPUYACTHBIA 000POT.

1.5 Wndounutu. @opmbl nHpuautHBa. [IponomkeHHbli U neppeKTHbIM HWHQUHUTHUB.
Oynkuuu uHQUHUTHBA B npeioxkeHud. OOpa3oBaHue H ynorpedieHue HWHGUHUTHUBHBIX
000pPOTOB THUIIA «CIIOKHOE MOAJIEKAILEE) U «CII0KHOE JIOTIOJTHEHHEY.

1.6 Mopaneubeie Tinarosibl. CTpykTypa mpemtoxeHus. [IpuHIUIBI cl10BOOOpa3oBaHUSI.
Coxkpamenust (ab0peBuatypbl). O0Go3HaueHue natel. [IpaBuia YTEeHUS XUMHUUYECKHX 3JIEMEHTOB,



0003HaueHH U (HOPMYT HEOPTraHWYECKUX COCIMHEHHN W YPAaBHCHUH XHMHYECKUX PEaKIIUM.
[IpaBuna yrenust equHuIl u3mMepenus. IlpaBuna yTeHUs HAUMEHOBAHUI OCHOBHBIX OPraHUYECKHUX
COCIMHEHU M.

Pazoen 2. Pazgumue Hagvbikoé YmeHus memamuyecKux meKkcmos.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B ClIeMAILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bI, HAY4YHbIE CTATbU

2.1.5. CoBpemeHHbIE HH)KEHEPHBIE TEXHOJIOTUHU:

2.1.5.1. TexHOJIOTHs TYTOIIJIABKUX U CHJINKAaTHBIX MaTEPUAIIOB.

2.1.5.2. TexHO0JIOTHSI TOHKOTO OPTaHUYECKOTO CUHTE3A.

2.1.5.3. TexHOJIOTHSI HEOPTraHUYECKUX BEIIECTB.

2.1.5.4.TexHonorus 31eKTPOXUMUYECKIX TPOU3BO/ICTB.

2.1.5.5.TexHonorus MaTepuasgoB U NpruOOPOB IEKTPOHHON TEXHUKU U HAHOAIEKTPOHUKU.

2.1.5.5. Texnonorus u nepepadoTKa MOJIMMEPOB.

2.1.5.6.TexHomnorus 3auiThl OT KOPPO3UU

2.1.5.7. TexHONOTrUsl OCHOBHOI'O OPraHU4ECKOro U HEPTEXMMUYECKOTO CUHTE3A.

2.1.5.8 TexHOJIOTHS IPUPOAHBIX SJHEPIOHOCUTEIIEH U YIVIEPOJHBIX MAaTEPUAJIOB

2.1.6. Xumudeckoe npeanpusTie

2.1.7. Xumunueckas naboparopus. TexHuka Oe3zomnacHocTH B jaboparopuu. M3mepenus B
XUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexnonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

2.2 Tlonarue o Bujaax ureHus. lIpocMoTpoBOoe uTeHMEe Ha ImpuMepax TeKCToB o xumuw, .M.
Mengeneere, PXTY um, JI.1. Menneneera.

AXTUBH3AIMS JIEKCUKU POYUTAHHBIX TEKCTOB.

2.3 Hzyuarolee uTE€HUE HAYYHBIX W HAyYHO-NIOMYISIPHBIX TEKCTOB IO BbIOpAHHOM
CHEeMaIbHOCTH Ha mnpumepe TekcToB: «Hayka u HayuHble MeTOABD», «XHMHYECKOE
npennpustue», «CoBpeMEHHbIE WHKEHEPHBIE TEXHOJIOTHM», «XUMUYecKass JiabopaTopus.
Texnuka Oe3omacHOCTH B Jiabopatopuu. M3mepeHuss B XUMHYECKOW mabopaTopum», «XuUMUS
Oynymero. CoBpeMEHHbIE TEHICHIIMU pPa3BUTHs Hayku», «buotexnosorus. dapmaleBTHUECKUE
IIPOU3BOJICTBAY, «3eneHas xumus. [Ipodaempl sKoI0rUm».

Jlexcuyeckre 0COOEHHOCTH TEKCTOB HAyYHO-TEXHUYECKOH HAIpaBiIE€HHOCTU. TEpMHUHOJIOTHUS
HayYHO-TEXHUUYECKOH JIUTEPATyphbl HA U3yYaeMOM SI3bIKE.

Pazoen 3. Ilpakxmuxa ycmnoii peuu

3.1 IIpakTrka yCTHOM pedH 10 TeMaM:

3.1.1. «I'oBopum o cebe, 0 cBOe Oymymieit mpodeccum»,

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEpPCUTETCKHI KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosnoruyeckas pedb Mo TeMe «0 cede u o Oymymed mnpodeccum». Jlekcudyeckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoii 3TUKET NOBCEIHEBHOTO OOIIEHHSI (3HAKOMCTBO, MPE/ICTABIIEHNE, YCTAHOBJICHHUE U
NnoJJIep)KaHue KOHTAKTa, 3alpoc W cooOlieHue HHPopMaluu, HoOyKIeHHe K JIeHCTBUIO,
BBIpa)KEHUE MPOCHOBI, COTIacus).

Oco0eHHOCTH TUAIOTUYECKOH peuH M0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH SI3bIKA CNIEUATbHOCTH

I'pamMaTuyeckuie TPYJHOCTHU S3bIKA CHIEUATBHOCTH:

4.1. 'pammaTHyUeCKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CHEIIMATIbHOCTHU:

Paznuunble BapuaHTBl NepeBojia NpUYAcCTHl Ha pycckuil s3bIK. [IpuuacTHble 000pOTHI U
MIpUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.



4.2. CocnararenbHoe HakJIOHeHHE. DOpPMBI COCIIAraTelIbHOTO HAKIOHEHUS B H3y4aeMOM
a3plke. MojanbHble TJarojibl M HUX HCIHOJb30BAaHUE B IMPEAJIOKEHUSAX B COCIararelbHOM

HaKJIOHEHMH. Tumsl YCIOBHBIX MNPEUIOKEHHNA. BapuaHTsl

nepeBoJia

IIPEIIOKEHU I

CoCJIaraTCJIbHOM HAKJIOHCHHU HW YCJIIOBHBIX HpGI[HO)KeHHfI. HOpSI}IOK CJIOB B IMPCAIIOKCHUH.

OMpatrnyeckue KOHCTPYKIIHH.

4.3. V3ydeHue mpaBuil nepeBoia pa3audHbiX GopM UHOUHUTHBA U UHOUHUTUBHBIX 000POTOB

Ha PYCCKHUH S3BIK.
4.4 Nzyyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:
1) «JIaGopaTopus»
2) «/3mepenust B XUMUYECKOM 1a00paTopum.
Crunucruyeckue  OCOOEHHOCTH  CHIELUAIBHOM
Opranuzanus paboThl €O CHELMAIbHBIMU  CIOBapsMHU.

Hay4HO-TEXHUYECKOMN
IlonsTne

JUTEPATYPHI.

0 pedepupoBaHun u

AHHOTUPOBAHUH TEKCTOB IO crienuanbHOCTH. [lonck HOBOM MHpOpManuu pu paboTe ¢ TEKCTaMu

U3 TMEpUOJMYECKUX U3JaHUM U MoHoTpadui, HHCTPYKUUH,

JUTEpaTypHI 10 pacCCMaTPUBAEMON TEMATHKE.
4. O0beM yueOHOMH THCHMILTHHBI

IIPOCIIEKTOB ¥  CIPaBOYHOU

. B 3aueTHBIX B akagem.
Buner yue6HOM paboThI

€IMHUIIAX qacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 8 288
KonTrakTHasi paboTa — ayIMTOPHBIE 3aAHATHS: 2,2 80
[TpakTnueckue 3anstus (113) 2,2 80
CamocrositesbHas padora (CP): 4,8 172
KoHTakTHas camocrosiTesnbHas paboTa 0,4
YrpaxHEeHUs 110 COOTBETCTBYIOIHUM pa3/iesiaM JUCHUIIINHBI 171,6
JK3aMeH 1 36
KoHnTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTaIMs 0,4
IToaroroBka K 3K3aMeHy 35,6

Bujx koHTpoJs:

3a4éT ¢ ouenkoi (1c),
3K3aMeH (2¢)

. B 3agetnpix | B actpoHOM.
Buner yue6HOM paboThI

€IMHUIIAX qyacax
OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 10 Y4e0HOMY IUIAHY 8 216
KonTrakTHasi padoTa — ayIMTOPHBIE 3aAHATHSA: 2,2 60
[Tpaxtnueckue 3anstus (113) 2,2 60
CamocrositesbHas padora (CP): 4,8 129
KoHTakTHas camocrosiTesnibHas paboTa 0,3
YrpaxHEeHUs 110 COOTBETCTBYIOIHUM pa3ziesiaM JUCHUIIINHBI 128,7
JK3aMeH 1 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3
IloaroroBka K 3K3aMeHy 26,7

3a4éT ¢ ouenkoi (1c),

Buja koHTpOJISI:
8 P 3K3aMeH (2¢)

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«®uaocopus» (b1.5.02)

1. Heap aucummaunbl «Ddumocodpus» —  chopMuUpoBaTh y CTYACHTOB KOMIUIEKCHOE
MPEACTABICHUE O POJU M MecTe (Guimocopuu B CHUCTEME T'yMaHUTAPHBIX, COIMUAIBHBIX U
€CTECTBEHHBIX HAyK, IO3HAKOMUTH UX C OCHOBaMH (UI0CO(CKOTO 3HAHUS, HEOOXOAMMBIMHU
JUISl PEIIEHUS] TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4.

2. Komnerenunu 0akanaspa B obaactu pusiocopun

N3yuenne AWCHMIUIMHBI HampaBieHO Ha (OPMHPOBAHME W Pa3BUTHE CICAYIONIUX
0OIIEeKYTbTYPHBIX KOMIIETEHITMN:




- CHOCOOHOCTM UCHOJIb30BaTh OCHOBBI (UIOCOPCKUX 3HAHUN Ui (OPMHUPOBAHUS
MupoBo33peHuyeckoil mozunuu (OK-1);

- CIocOOHOCTH HCIIOJIb30BAaTh OCHOBBI TPAaBOBbIX 3HAHMM B pa3IMyHBIX cdepax
nesrensHocTH (OK-4);

B pesynbpTaTe ocBoeHus Kypca puiocodun CTyACHT T0JDKEH:

3Hamv: OCHOBHOE COJIep)KaHWE€ TIJIaBHBIX (QMIOCOPCKUX IIKOJI U HaIpaBJICHUH,
MpPEICTaBUTENEeH 3THUX IIKOJ, CBSA3b U pasinyue uX QuiIocopckux HAeH, CBA3b HCTOPHUKO-
(bUI0COPCKUX KOHIEMIUNA C COBPEMEHHBIMH IMPOOJIEMaMH WHIWBHAYAJIbHOW M OOIIECTBEHHOU
KHU3HU;

ymems:  TOHUMaTb M  AHAIM3MPOBATh  MHPOBO33PEHYECKHE, COLUAIbHbIE U
UHIUBUAYyalbHbIE  NPOOJIEMbl  COBPEMEHHOM  JKM3HM; TIPaMOTHO BECTH  JHUCKYCCHIO,
apryMEHTHPOBAHHO OTCTaMBaTh CBOIO MO3ULHI0 MO 3HAYUMbIM (uiocopckuMm mpobdiemam
COBPEMEHHOM KH3HU, ONUPAsICh Ha HApaOOTaHHBIN B UCTOpUU (uI0ocoUU MaTepHual; MPUMEHSTh
noJiyueHHbIe punocodcekrie 3HaHUS K peHICHUIO MPOPECCHOHATbHBIX 3a/1a4;

énadems. TPEACTABICHUSAMU 0 GUIOCOPUM KaK HAyKe M CHUCTEME LIEHHOCTEH, ee MecTe B
CUCTEME T'yMaHUTAapHOIO 3HAHUSA; OCHOBAaMU (UIOCO(CKOrO MBIIICHUS; KaTeropuaibHbIM
anmnapaToM HU3y4aeMoW IUCUUIUIMHBI, (UI0CO(CKUMU METOJaMH aHaliu3a pa3iudHbIX HpodieMm,
HaBbIKaMU (UIOCOPCKON KyNbTYpbl A BbIPAaOOTKM CHUCTEMHOIO, LEJIOCTHOIO B3IJIsfAa Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHUECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

3. Kparkoe cogep:xanue JUCUMIIIIMHBI:

Brenenue. ®unocodus, ee mpoucxokICHUE U POJIb B 0OIIIECTBE.

Moayas 1. OcHoBHBIEe (puI0COPCKHE HIKOJIbI.

AnTtnuHas  ¢unocopus (nocokpatuku, co¢uctsl, Coxpar, [Jemokput, Ilmaros,
ApucroTenb, UIMHUCTUYECKU-pUMCKas (unocodus). OCHOBHbIE NMPOOIEMBbl  CPEIHEBEKOBOM
¢unocopun u snoxu Bozpoxnenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus [Ipoceemenus. Hemenxkas kinaccuueckas guiiocodus. Pycckas dpunocopus XIX — XX
BB. OCHOBBI MapKcUCTCKOH (punocoduu. OCHOBHBIC HAMPABICHUSI COBPEMEHHOMN (hruitocoduu.

Mopayas 2. ®unocopckue KOHIENUUH ObITHS U MO3HAHMS.

[IpoGnema ObiTuss B uctopuu ¢unocodpuu. IloHATHS MaTepuanbHOrO M UAEAIBHOTO.
OcHoBHbIe (miocodCKHe HaAINpaBICHUS: MaTepUaTu3M W wuaeanus3M. [lpuHimn rio0aasHOTO
9BOJIIOLIMOHM3MA B COBPEMEHHOM HAYYHOU KapTHHE MUPA.

KoHuenuuu npoctpaHcTBa U BpeMEHHU B UCTOPUH (pUocohuu 1 HAYKH.

[Ipoucxoxaenue cozHanus. Posb Tpyzna B IpOUCXOKIEHUH cO3HaHud. Maeanuctuueckue u
MaTepUaqucTHUecKue  KoHuenuuu co3HaHud. Co3nanme U Mo3r. CosHaTenbHOE U
6ecco3HarenbHoe. Co3HaHue U s13bIK. CO3HAHHME U CAMOCO3HAHUE.

Konuenuuu rHoceosoruu B HCTOpUM  (QuiocopuUU: CEHCyalu3M, paluOHAIIU3M,
CKENTHUIU3M, arHOCTUIIU3M, KOHLENIUS BPOXKICHHBIX HUJIEH, anpuopusM. JnanexkTuka no3HaHUs:
YyBCTBEHHOE U paluoHagbHOe. OCHOBHbBIE TEOPUH UCTUHBI.

Mogay.s 3. IIpodiiembl yesioBeka B puiaocopuu.

Yenosek kak npeamMer ¢uiocodckoro aHanuza B uctopuu ¢unocopun. Ilpoucxoxnenue
YeJloBEeKa: MPHUPOJHbIE U COLHMAJIbHBbIE YCIOBMSI aHTPOINOCOLMOreHe3a. buosornyeckoe u
colMalibHOE B yesioBeke. HIMBUA, MUHANBUAYAIbHOCTD, IUYHOCTD.

CMbICIT XKHU3HU M TpelHa3HaueHue uesnoBeka. JKusHb, cmepTh, Oeccmeptue. JIBukeHue
HEHaCWIHs, €ro pojb B coBpeMeHHON ku3HM. llenm u nenHoctu. CBobOoxa BoAM U
OTBETCTBEHHOCTH JINYHOCTU. HpaBCTBEHHBIE, PEIMTHO3HbIE, 3CTETUYECKUE LIEHHOCTH.

MonayJnb 4. ®unocodpus HCTOPUM U 001IIECTBA

YenoBek B cucTeMe COLMANIbHBIX CBsi3el. JIMYHOCTH U Macchl, cBOOOa U HEOOXOAUMOCTb.
®dunocodust ucropun: GpopMaoHHas U IUBUIM3ALMOHHAS KOHIIETIUH UCTOPUYECKOTO Pa3BUTHS.
[Iporpeccucrckue U LUKIMYECKUE MOJENU pa3BUTHA. [1100anbHBIE MPOOIEMbl COBPEMEHHOCTH.
Konnenmus ycToWduBOTO pa3BUTHS U CIICHAPUH Oy TYIIIETO.

O6mectBo 1 ero crpykrypa. ConnanbHas, MOJUTHIECKAs U TyXOBHas ceprl oOmiecTna.
Konuenuuu rocyaapctsa B uctopuu punocodckoit mpiciu. I'paxaanckoe o01IecTBO U IPaBOBOE
rocyziapcTBo.

MoayJs 5. ®uiocodpckue npodaeMbl XUMHN U XUMHUYECKOH TEXHOJIOTHHI



Hayuynoe u BHeHayuyHoe 3HaHue. CTpyKTypa HAy4HOIO 3HAHHS, €r0 METOJbl U (OPMBL
HayuHnble peBostonuu U cMeHa THUIOB panuoHaibHOCcTU. Hayka B coBpeMeHHOM Mupe. JTHKa
HayKH U OTBETCTBEHHOCTb YYEHOTO.

[IpoGnema cooTHomIeHUsT Hayku U TeXHUKUA. ConuanbHble TMOCIEICTBUS Hay4YHO-
TEXHUYECKOTO Iporpecca. ITUUECKUE U IKOJIOTUYECKUE UMIIEPATUBbI Pa3BUTHS HAYKH U TEXHUKHU.

MecTo XuMuu B cUCTEME €CTeCTBEHHbIX HayK. OCHOBHas MpolieMa XMMHUHU Kak HayKd U
npousBoJicTBa. Llenu u 3anaun xumudeckoi TexHonoru. Cnernudrka XUMUKO-TEXHOJIOTHYECKOTO
3HAHUS: PYHAAMEHTAIbHOE U MPUKIATHOE, SMIMPUUECKOE U TEOPETHUECKOE.

4. O6beM JTUCHUILUIMHBI U BUbI Y4e0HOH padoThl

. B 3ageTHBIX B akagem.
Buner yue6HOM paboThI
eIMHUIIAX qyacax
OO0uiasi Tpy10€eMKOCTh AUCHUIIMHBI 110 5 180
yueOHOMY IJIaAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48
Jlexuuu (JIek) 0,9 32
[Tpaxtuueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 2,7 96
CamocrosiTensHOE U3y4YeHHUE paszuenoB 2,7 96
JMCUIUTUTHHEI
JK3aMeH 1 36
KonrtaktHas  pabota —  NpPOMEXKYTOYHAs 0,4
aTTecTanus
[ToaroroBka K sK3amMeHy 35,6
Buja koHTpOJISI: JIK3aMeH
Bitb! yueHoi paboTs! B 3ageTHBIX B actpon.
eIMHUIIAX yacax
OO0uiasi Tpy10€eMKOCTh AUCHUNIMHBI 110 5 135
yueOHOMY IJIaAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 36
Jlexuuu (Jlek) 0,9 24
[TpakTnueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 2,7 72
CamocrosiTensHOE HU3y4CHHE pas3aenon 2,7 72
JMCUIUTUTHHEI
JK3aMeH 1 27
KonrakTHas pabora  — IIPOMEKYTOYHAS 0,3
aTTecTanus
ITonroroBka K sK3amMeHy 26,7
Buja koHTpoOJISI: JIK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«HUcropus» (b1.5.03)

B cooTtBercTBUM ¢ pabounMu yuyeOHBIMHU IJIaHAMU 110 HallpaBiieHHIo noAroTosku 18.03.01
(ypoBeHb TOATOTOBKM — OakamaBp) aucuuiuimHa «VcTopus» OTHOCHUTCA K 00sS3aTeIbHBIM
nucuuiinHaM 6a3oBoii yactu yuye6Horo miuaHa (b1.5.03) u paccuntana Ha uzyuyeHue Ha IEpBOM
Kypce 00y4eHus.

1. Heap aucuumiunbl: GopMUpoBaHHUE Y CTYACHTOB KOMIUIEKCHOTO IIPE/ICTABICHUS O POJIH
Y MECTE UCTOPUHU B CUCTEME T'YMAaHUTAPHbBIX U COLMATIBLHBIX HAYK, KYJIbTYPHO-UCTOPUUECKOM
cBoeoOpa3uu Poccun, ee Mecte BO BCEMUPHO-UCTOPHUUECKOM ITIpoliecce, 00 0COOEHHOCTAX U
OCHOBHBIX 3Tarnax e€ HCTOPUYECKOTO Pa3BUTHSI; BBEICHUE CTYIEHTOB B KPYT HCTOPUYECKHUX
mpoOJIeM, CBSI3aHHBIX ¢ 00J1aCThIO OyayIel TpodeCCHOHAIBHON AeSTETbHOCTH.

2. B pe3yabTaTe u3ydeHHs JUCHMILUIMHBI 00y4aloUMiicsl o nporpaMMe dakajiappuara
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HOJIKEH:
Obnadams CIENYIOUTUMHA 00U eK)IbMYPHbIMU KOMIICTCHITUSIMH:

- CIIOCOOHOCTHh aHAJIM3MPOBATh OCHOBHBIEC 3Tallbl U 3aKOHOMEPHOCTU HCTOPUYECKOTO PA3BUTHS

oOuiecTBa Juisi popmMupoBaHus rpaxaanckoi nosunuu (OK-2).

3nams:

- OCHOBHBbIE HalpaBJIEHHUs], TPOOIEMBbI U METOIbI HCTOPUUECKON HAYKH;
- OCHOBHBIE JTambl U KIOYEBbIE COOBITHS HcTOpuu Poccuu M Mupa; 0COOEHHOCTH pa3BUTHUS
POCCHUICKOTO TOCYAapCTBa, BBIAAIOIINXCS JIeATEIeH OTeUeCTBEHHOM U BCEOOIIE UCTOPHUH.

Ymemo:

- COOTHOCHUTH O0IlME MUCTOPUYECKHUE MPOLECCHl U OTIENIbHbIE (PAKThl; BBISBIATH CYIIECTBEHHbIE
YepThl MCTOPUYECKUX IPOLIECCOB, SBJICHUH M COOBITHI; aHaIM3UPOBATH COLIMAIBHO-3HAYMMbIE
poOIeMBbI;

- ¢GopMynMpoBaTh U APryMEHTHPOBAHO OTCTAaUBaTh COOCTBEHHYIO MO3UIMI0 IO Pa3IU4YHBIM
npo0iemMaM UCTOPUU.

Braoemy:

- MpeACTaBICHUSIMHU 00 UCTOPUM KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOIO 3HAHUS,
- IpeACTaBICHUSIMU 00 OCHOBHBIX 3TaIlax B UICTOPUU YEJIOBEUECTBA U UX XPOHOJIOTUU;

- KaTeropuajJbHO-NOHITUWHBIM allapaToM U3y4aeMoM AUCHUILIINHBL

- HaBBbIKAMM aHaJIM3a UICTOPUYECKUX UCTOYHHUKOB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI.

Mopyas 1. Hcropusi B cucTeMe COUNMATbHO-TYMAHMTAPHBIX HayK. OCHOBBI
MeTOJ0JI0OTMH HcTOopuYeckoli Hayku. (Oco0eHHOCTM CTAHOBJIEHHSI TOCYJapCTBEHHOCTH B
Poccuu.

Mecto wuctopum B cucreme Hayk. lIpenmer wmcropuueckoil Hayku. Ponb Teopuu B
no3HaHuu mnpouuioro. CymHocTs, (GopMbl, (YHKIUH HCTOPUYECKOro 3HaHUSA. VCTOYHUKH 1O
OTEYEeCTBEHHOW wucTOopuM, uX Kimaccupukanms. Hceropuss Poccum — HeoThemsiemass 4acTh
BCEMUPHOU UCTOPHH; O0IIee M 0COOCHHOE B HICTOPUIECKOM Pa3BUTHH.

Hawano poccuiickoii rocymapctBeHHocTH. Kueckas Pycb. OTHOKyIbTYpHBIE H
COLIMAIBHO-TIOJINTUYECKUE TPOLIECCHl CTAHOBJIEHUS POCCHUCKOW rocynapcrBeHHoOcTH. IIpunstue
XpUCTHAHCTBA.

Pycckue 3emmu B XII — nauane XVI BB. O6pazoBanue Poccuiickoro rocyaapcrsa, €ro
ncropudeckoe 3Hauenue. Poccus B cepennne XVI — XVII BB.

Moay.s 2. Poccuiickast umnepus B XVIII- nauane XX B.

Poccuiickoe rocynapctso B XVIII Beke — Beke MoJepHU3alMK U MpocBenieHus. Pegopmbl
Ilerpa 1 kak mnepBas MONBITKA MOJEPHU3ALMU CTpaHbl, €€ ocoOeHHOCcTH. PopMUpOBaHUE
Poccuiickoit wumnepun. OCHOBHBIE HANpaBICHUS «EBPOINEU3ALMM» CTPAHBL.  DBOJIOLUS
COLIMANIHOM CTPYKTYphl oOmiecTBa. JlanpHeliee pacuupenue rpanul Poccuiickoit uMnepuu.

Poccus B XIX cronerun. Ilpombinuienssiii nepesopotr B EBpone u Poccuu: olmiee u
ocobenHoe. Baxneiimue ycrnoBus nepexoaa Poccun k MHAYyCTpUaibHOMY OOIIECTBY — pEIICHHE
KpPECThSIHCKOTO BOINpPOCA U OIrpaHUYEHHUE caMojepKaBus. [IUTEeIbHOCTh, HEMOCIIE0BATEIbHOCTD,
IUKJIMYHOCTh Tpoliecca OypxkyazHoro pedopmupoBanus. Ponb cyObekTHBHOTO (hakTopa B
npeojgoieHun orcraBanus. Pedopmer XIX Beka, nx 3Hauenune. OOmiecTBeHHbIe ABMKEHNA B XIX
BEKE.

Poccust B mauane XX Beka (1900 — 1917rr.). OcoGeHHOCTH CONMATBEHO-DPKOHOMHUYECKOTO
pazButuss Poccum B Hawale XX Beka. OOBbEKTUBHas NOTPEOHOCTh HHAYCTPUATBHOM
Moaepau3aiiuu Poccun. CooTHomieHue moiauTHUeckux cuil B Poccum B Havale XX Beka.
Hapacranme «kpusuca camonepxkaBus. IlepBas poccuiickas peBomtonus. OOpa3zoBaHue
MOJMTHYECKUX naptuil. ['ocynapcTBeHHas qyma Hadana XX BeKa KAk IEPBbIM ONBIT POCCUHCKOIO
napiamenTapusma. CrosiblnuHCKas arpapHas pedopma. [lepBas MupoBas BoiiHa M yyacTHe B Hel
Poccun. ®epanbckas peposironus 1917r. m KOpeHHbIE M3MEHEHUS B MOJUTHYECKOW KU3HU
CTpaHBI.

Moayas 3. OT cOBeTCKOro rocyaapcraa Kk coppemennoi Poccumn.
dopmupoBaHue M CYIMHOCTh coBeTckoro ctpost (1917-1991rr.). IloaroroBka u mobena
OxTsa6pbckoro BoopyxeHHoro Boccranus B Ilerporpaze. 11 Beepoccuiickuii cbe3n CoBeToB U ero
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pelieHus. ODKOHOMHYECKass M COLMajbHas IOJIMTUKA OoJsblIeBUKOB. ['pakgaHckas BoWHA U
nHocTtpanHass wuHTepBeHnusa. Cynapba u 3Havenne HOIla. VYTBepxaeHWe OIHOTAPTHIHON
noyutraeckoit cucteMel. O6pazoBanue CCCP. [lonutnueckas 6oppba B mapTHH U TOCYAApPCTBE.
CCCP B roas! nepBbix nsaTuieTok (konen 20-x rr. — 30-e rr.). @opMupoBaHHe peXUMa JTUIHON
BiacTy CTaJlnHa U KOMaH/IHO-aIMUHUCTPATUBHOI CUCTEMBI YIpaBlieHUs rocyaapcTBoM. BuemHss
nonutuka CCCP B 20-30-e rr. CCCP Bo BTOpoii MupoBoii u Benmukoit OTeuecTBeHHON BOMHE.
N3MeHeHrne COOTHOILIEHWS CHUJ B MHpE IOCJI€ BTOPOM MHUPOBOHM BOMHBI. Hauamo «xomomHou
BoMHBDY. TpynHoctu nocieBoeHHoro pasButusi CCCP. YxecTodeHHe MOIMTUYECKOTO peXUMa U
HJIC0JIOTUIECKOTO KOHTPOJIA. [IOnbITKH 0OHOBICHHS «TOCYJAPCTBEHHOTO COIUAIU3May. XX Che3]]
KIICC U ocyknaeHue Kyinbra JmuHocTH Cramuna. «OTtTenens» B JIYXOBHOW cdepe.
OkoHomuueckue pedopmsl cepenrHbl 60-X rol0B, IPUUMHBI UX He3aBepuieHHocTH. Hapacranue
KPU3HCHBIX SIBJICHUH B coBeTckoM oOuiectBe B 70-e — cepenune 80-x rooB. BHemHsAa noauTuka
CCCP B konue 60-x Hayasie 80-X IT.: OT pa3psSAKd K 000CTPEHUIO MEKIYHApPOTHOM 00CTaHOBKHU.
«[lepecTpoiika»: CyIIHOCTb, ILI€NM, 3aJayd, OCHOBHBIE JTambl, pe3ynbrarhl. Pacman CCCP.
O6pazoanue CHI'.

CraHoBJIeHHE HOBOW pOCCHICKOW TocymapcTBeHHOCTH (¢ 1991- mo Hacrtosimee Bpems).
JIubepanbHas KOHIENINS POCCUMCKUX pedopM: MEPEX0]T K PhIHKY, (POPMUPOBAHUE I'PaXKAAHCKOTO
oOuiecTBa U MpaBoBOro rocynaapcersa. «lllokoBas Tepanusp» sxkoHOMHUYECKUX pedopm B Havaie 90-
x ronoB. Koncturynus Poccuiickonn ®enepanun 1993r. MexHanuoHaJIbHBIE OTHOILICHUS.
[Tonutnyeckue nmaptuu u oOuiecTBeHHbIE ABMKEHUs Poccum Ha coBpemeHHOM stane. Poccus Ha
IIyTH MOJiepHU3anuu. Poccus B cucteMe MUPOBO SKOHOMHUKHM U MEXAYHAPOIHBIX CBS3EH.

4. O0beM yueOHOMH THCHMILTHHBI

. B 3auerHbIx B akagem.
Bunel yue6HOM paboThI
eIMHUIIAX qyacax
OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 10 Y4e0HOMY IUIAHY 4 144
KonTrakTHasi padoTa — ayIMTOPHBIE 3aAHATHS: 1,3 48
Jlexuuu (JIek) 0,9 32
[Tpaxtnueckue 3ansatus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
[loaroToBka K KOHTPOJIBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMoCTOATENbHOE N3YYCHHUE TUCIIUILINHBI 0,8 30
JK3aMeH 1 36
KoHTakTHas paboTa — MpoOMEKyTOUYHAsI ATTECTAIIHs 0,4
IToaroroBka K 3K3aMeHy 35,6
Buja koHTpOJISI: JIK3aMeH
Bib! yueGHoi paGoTs! B 3aueTHBIX B acrp.
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 108
KonTrakTHasi padoTa — ayIMTOPHBIE 3aAHATHSA: 1,3 36
Jlexuuu (JIek) 0,9 24
[Tpaxtnueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
[ToaroToBka K KOHTPOJBHBIM paboTam 0,3 7,5
Pedepar, acce 0,6 15
CaMOoCTOATENbHOE N3YYCHHUE TACIIUILINHBI 0,8 22,5
JK3aMeH 1 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3
[ToaroToBka K 3K3aMeHy 26,7
Buja koHTpoOJISI: JIK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI



«®Pusunveckas KyabTypa u ciopm» (b1.5.04)

1 Leab aMCUMIUIMHBI - OBJAJIEHUE METOJOJIOTMEH HAy4YHOro NO3HaHMS (U3HUECKOM
KyJIbTYpbl W CHOpPTa; CHUCTEMOW MpPaKTUYECKMX YMEHMM M HaBBIKOB, 00OeCHeuYMBarOIINX
COBEPIIICHCTBOBAHUE TCUXO(DU3NIECKUX CIIOCOOHOCTEH; pa3BUTHE CHOCOOHOCTEH HCIOIB30BAThH
pazHooOpa3Hble (popmbl (U3MUECKOM KyJIbTYpbl, CHOpPTa M Typu3Ma s COXpPaHEHUS U
YKpEIJIEHUS CBOEro 3I0pOBbsi M 3/I0pPOBbS CBOUX OJM3KMX B IMOBCEAHEBHOW JKU3HU U
npodeccuoHaIbHON JESITeNbHOCTH; (OPMUPOBAHME MOTHUBAILIMOHHO-LIEHHOCTHOTO OTHOIIECHUS K
¢buznyeckoi KyabType, PU3NYECKOMY COBEPLUICHCTBOBAHMIO M CaMOBOCIIMTAHHUIO, YCTAHOBKA Ha
3/10pOBBII 00pa3 KU3HU.

2 B pe3yJabTaTe H3yYeHHs AMCUMILIMHBI 00y4Yaommiics o nporpamMme dakajappuara
HOJIKEH:

Obnadams cnenyronumu 00meKyasTypHbiME (OK) KoMmeTeHIusaMu:

—  CIOCOOHOCTBIO K caMoopranu3anuu u camooopazoanuto (OK-7);

—  CIIOCOOHOCTBIO HCIIOJIb30BaTh METOJbl M CpeACTBA (DU3MUECKON KYNbTYphl JUIsS

oOecrneueHus MOJHOLIEHHON collMaabHOU U npodeccruoHanbHol AestenpbHocTh (OK-8).

3namew:

—  HAay4YHO-IIPAKTHYECKHE OCHOBBI (U3NYECKOM KYIbTYpPHI U CHOPTA;

—  COLMaJIbHO-OMOJOTHYECKHE OCHOBBI (PU3NYECKOU KYIbTYpPBHI U CIOPTA;

—  BJIMSIHHE O3/I0pPOBUTENIBHBIX CUCTEM (DU3MUECKOr0 BOCHUTAHMS Ha YKpEIUIeHHe

310pOBbsI, TPODUIAKTUKY NPOPECCUOHATBHBIX 3a001€BaHUI U BPEAHBIX IPUBBIYEK;

— CcrmocoObl  KOHTPOJS U OLEHKM  (U3MYECKOro  pa3BUTUS U (PU3MUECKOH

MIOATOTOBJIEHHOCTH;

— TMpaBuUiia U CHOCOOBI IUIAHWPOBAHMS MHIAUBUAYAJIbHBIX 3aHATUN PAa3IMYHON LEIEeBOU

HaIpPaBJIEHHOCTH;

—  HCTOpUIO (DU3MYECKOM KyJIbTYyphl M CHOpPTa, MUMETh MPEACTAaBIECHHUE O 3HAYUMBIX

CHOPTUBHBIX COOBITUSX HE TOJILKO CBOEH CTpaHbl, HO U MHPOBOIO YpPOBHS; Ba)KHEilne

JOCTHKEHHS B 00JIaCTU CIOPTA;

— cnopruBHble Tpaguuun MXTU-PXTY um. .M. MenneneeBa, TOMHUTh O MOABUTAX

CIIOPTCMEHOB B rojibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 .

Ymems:

—  CaMOCTOSITENIbHO 3aHUMAThCsl PU3NUECKON KYJIbTYPOH U CIIOPTOM;

—  OCYILUECTBJISTH CAaMOKOHTPOJIb 3a COCTOSIHUEM CBOErO OpraHu3Ma M CcoOIro/1aTh

[IpaBUJIa TUTUEHBI U TEXHUKH 0€30M1aCHOCTH;

—  OCYILIECTBJISTh TBOPUECKOE COTPYIHUYECTBO B KOJUIEKTHBHBIX (OpMax 3aHITHUN

(bu3nyecKoi KyJabTypoil U CIIOPTOM.

Braoemy:

— CcpeAcTBaMM U METOJIaMHU YKPEIUIEHUS WHAMBUAYAJIbHOTO 30pOBbs, (PU3MUECKOTrO

CaMOCOBEPILIEHCTBOBAHMUS;

— JIOJDKHBIM  ypOBHEM  (U3MYECKON  MOJArOTOBJIIEHHOCTH, HEOOXOJMMBIM  JJIs

KayeCTBEHHOT'0 YCBOEHHS PO(EeCCUOHATIBHBIX YMEHUN U HAaBBIKOB B IIpoLiecce 00y4eHus B

By3€, 1 o0ecrieueHus: MOJHOLIEHHON COIMalIbHON U MPOo(eCcCHOHATBHON JesITeNbHOCTH

[I0CJI€ OKOHYAHUS y4eOHOTO 3aBe/ICHUSI.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Hucuumnuna (Moaynan) no «Pu3nueckod KyJIbType U CHOPTY» PEaTU3YIOTCS B paMKax
6a3oBoii yactu brnoka 1 «/{ucuumimnel (Molyan)» nporpaMmsel OakanaBpuarta B o0beMe 72 akaf.
4acoB WK 54 acTp. 4. (2 3a4eTHBIC €IMHULIBI) TIPU OYHOU (hopme 00YYeHUs.

[IporpamMma paccunTaHa Ha U3y4yeHHUE IUCLUUIUIMHBI B T€YEHHE JBYX CEMECTPOB (IIEPBOTO U

YETBEPTOIO).
Pa3nesibl AMCUMIVIMHBI U BUbI 3AaHATHH
Monyn Hassanue moyns Bcero, Yacos
akaj. Jlex MII3 |II®IT| KP
qacax
l. [Ipeamer «Pu3ndeckas KylabTypa U 18 2 6 9 1




cnopt». Uctopus ®KuC
2 OcCHOBBI 310pOBOT0 00pa3a KU3HU 18 2 6 9 1
(302K)
3 buonoruyeckue ocHOBBI (PrU3NUYECKOM 18 2 6 9 1
KYJIBTYPHI ¥ CIIOPTA
4 [IpodeccronanbHO-TpUKIAAHAS 18 2 6 9 1
(dusnyeckas KyJIbTypa U CIIOpT
Bcero yacos 72 8 24 36 4
Monyn HasBanue moyns Bcero, Yacos
acTp. Jlex MII3 |IIII®IT| KP
yacax
1. [Ipeamer «Puszndeckas KyiabTypa u 13,5 1,5 4,5 6,75 0,75
cnopt». Uctopus ®KuC
2 OCHOBEHI 3T0POBOTO 00pa3a KU3HU 13,5 1,5 4,5 6,75 0,75
(302K)
3 buonorndeckne 0CHOBBI (HU3NUECKOM 13,5 1,5 4,5 6,75 0,75
KYJIBTYPHI ¥ CIIOPTA
4 [TpodeccrnonanpHO-pUKIIATHAS 13,5 1,5 4,5 6,75 0,75
(dusnyeckas KyJIbTypa U CIIOPT
Bcero uacosn 54 6 18 27 3

Kaxnblii Moy 1b NporpaMMbl HMeeT CTPYKTYpY:
- JICKIIMH WJIM TEOPETUYECKUM pa3aen;
- MPaKTUYECKUH pa3zied, COCTOUT HU3: METOAUKO-NpakThuyeckux 3aHsatuil (MII3) u yuebHo-
TPEHUPOBOUHBIX 3aHATUH (MpodeccCuOHaIbHO-NIPUKIaAHas pusndeckas noaroroska, [1I1DII);
- KoHTpOabHEIHN pazaen (KP).

Teoperuueckuii pasaen GopMuUpPyeT CHCTEMY HAyJHO-TPAKTUYSCKUX W CIICIHAIbHBIX
3HAaHWM, HEOOXOJMMBIX JUIsi TMOHMMAHMS  NPUPOJHBIX U COLMAIBHBIX  IPOIIECCOB
(GYHKIIMOHUPOBaHUS (PU3NYECKON KyJIbTypbl OOIIECTBA U JIMYHOCTH, YMEHMSI UX aJlalTUBHOTO
TBOPUECKOIO  MCIOJB30BAaHUS U1 JIMYHOCTHOTO M MPO(ecCHOHATIbHOTO  pa3BUTHS;
CaMOCOBEPILIEHCTBOBAHUS, OPraHU3alK 370POBOr0 00pa3a >KU3HM MPU BHIOJHEHUH Y4eOHOM,
podeccuoHaIbHON U COIIMOKYJIBTYPHOMU JESITEIbHOCTH.

MeToauko-npakTuyecKkue 3aHATHUS [IPEIYCMAaTPUBAIOT OCBOEHUE OCHOBHBIX METOJOB U
croco6oB (opMUpOBaHUS Y4EOHBIX, MPO(PECCHOHATBHBIX M YKU3HEHHBIX YMEHUH M HaBBIKOB
cpeacTBamMu GU3NYECKON KyJIbTYphl U CLIOPTA.

Ha meTonuko-npakTHYecKuX 3aHITHSIX yIeNseTcsd BHUMaHKE:

- OCHOBHBIM IIp0o0JIeMaM CIIOPTUBHOM TPEHUPOBKH;

- BIMSHUIO QU3NYECKUX YIPaXHEHUH Ha (popMHpoBaHHUe MPOodeccnoHaNbHBIX KauecTB OyAyIlero
CHeIHaINCTa U JIUYHOCTH 3aHUMAIOIIErocs;

- BO3JICHCTBUIO CPEICTB (PU3NYECKOrO0 BOCHHUTAHUS HA OCHOBHbIE (PU3UOJIOTMUECKUE CUCTEMBI U
3BEHbS OMOPHO-/IBUraTEJILHOTO anapaTa 3aHUMAaroIIerocs;

- BOIIpOCaM NIPOBEJCHHUS COPEBHOBAHMU (TpaBUja COPEBHOBAHMM, CHCTEMa PO3BIIPHILIEH,
omnpeneneHue nooenuTesneii, 000pyIoBaHNE U HHBEHTAPH).

IIpodeccuonalibHO-NIPUKJIAAHAA NOATOTOBKA IPOBOAMUTCA C YyderoM Oynymieit
podeccruoHaIbHOM 1eATEIbHOCTU CTYACHTA.

Y4eOHO-TpEHUPOBOUHbIE  3aHATHS ~ 0a3UpYyIOTCST HAa  HIMPOKOM  HCIIOJIb30BaHHUU
TEOPETUYECKUX 3HAHUNW M METOJMYECKHMX YMEHUN, Ha NPUMEHEHUU Pa3HOOOPa3HBIX CPE/ICTB
(M3UYECKON KYJIbTYpPBI, CIIOPTHBHON M MPOGECCHOHATBHO-TTPUKIATHON (PU3NUECKON TTOATOTOBKU
CTYIECHTOB.

KonTpoabubiii pa3gen. Kpurepuem ycrnemHocTH OCBO€HHsI Y4eOHOrO Marepualia
ABJIIETCA OIICHKA IPEIOoJaBaTess, YUUTBHIBAIOUIAS pe2yIApHOCMb HOCeuwjeHus 00:13amenbHblX
YuebOHbIX 3aHAmull, 3HAHUI TEOPETUUECKOro pasjesa MporpaMMbl U BBIIIOJHEHHE YCTaHOBJICHHbIX



Ha JTAaHHBIA CEMECTp KOHTPOJIbHBIX TECTOB 001Iel (PU3HUECKON U TEOPETUUECKON MOATOTOBKY IS
OT/EJIBHBIX TPYIII PA3JINYHOM CIIOPTUBHOM HAIIPaBIECHHOCTH, BXOJAUT B IPAKTUYECKUE 3aHATUS.
4 O0beM yueOHOM M CUUTIITHHBI

B B I v
Buner yue6HOM paboOThI 3a4ETHBIX | AKAZEM. | CEMECTP | CEMECTp
eIMHUIAX | dYacax
OO0uiasi Tpy10€eMKOCTh AUCHUIIMHBI 110 2,0 72 1,0 3.ex. | 1,0 3.ex.
yueOHOMY IJIaAHY 36 yac. | 36 uac.
KonrakTHasi paboTa — ayIuTOpPHBIE 2,0 72 36 36
3aHATHS:
Jlexmmm (JIek) 0,2 8 4 4
[TpaxTueckue 3ansatus (113) 1,8 64 32 32
Bua konTposn: 3auer
B I v
N B actp.
Bunel yue6HOM paboThI 3aYeTHBIX | CEMECTp | CeMecTp
eIMHUIIAX
OO0uiasi Tpy10€eMKOCTh AUCHUIIMHBI 110 2,0 54 1,0 3.ex. | 1,0 3.en.
yueOHOMY IJIaAHY 27 gyac. | 27 4ac.
KonrakTHasi paboTa — ayIuTOpPHBIE 2,0 54 27 27
3aHATHS:
Jlexmmm (JIek) 0,2 6 3 3
[TpaxTuueckue 3anstus (113) 1,8 48 24 24
Bua konTpoJsn: 3auer

AHHOTanusA y4eOHoM nporpammsl aucuuiminusl 61.6.05
«MaremaTuka»

1. Heapo JMCHUIIMHBI SBIIAETCS (OPMUPOBAHUE Yy CTYIEHTOB CHCTEMbl OCHOBHBIX
MOHATHM, MCHOJIB3YEMBIX JUISl MOCTPOEHUS BaXKHEMIIMX MaTeMaTH4YECKHMX MOJeJei, U yMeHus
MCI0JIb30BaTh MaTeMaTHUYECKUE METO/IbI JIIsl OMUMCAHUS PA3JIMYHbIX IPOLECCOB.

2. TpeGoBaHus K pe3yabTaTaM OCBOCHUS THCUHUILIMHBI

N3ydyeHue kypca mMaTeMaTHKU MpU MOArOTOBKe OakanaBpoB o HampasieHuto 18.03.01
XHMHYeCKasi TEXHOJIOTHSA CIIOCOOCTBYET MPUOOPETEHUIO CIIEIYIOIINX KOMIIETEHLIUMN:
Ob6menpodeccrnonanbHbIE:

—  CHOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIb30BaThb OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCITUILINH B TipodeccruoHanbHon aesteabHocT (OITK-1).

B pe3yiabTaTe udyyeHusi AUCHUILIMHBI CTYAEHT J0JIKEH:
3HamMb:

— OCHOBBI JU((HEepeHIINATBEHOTO U HHTErpaIbHOTO UCUUCIeHHUS, MU depeHIInaTbHbIX YpaBHEHUI;

— MaTeMaTU4yecKUe TEOpHUH U METOJbl, JIeKalllue B OCHOBE IIOCTPOCHHUS MAaTeMaTHYECKHX
MOJIeTIeH;

— OCHOBBI IPUMEHEHUS MaTeMaTHUYECKUX MOJIEIEeH U METOJIOB.

ymemy:

— BBIOMpPATh MaTEMATHUUYECKUE METO/Ibl, IPUTOAHbIE [Tl PELICHHS] KOHKPETHOM 3a/1a4H;

— MHCIOJb30BaTh MaTEeMaTHUECKUE TMOHATHSA, METOJbl W MOJENU JJs ONUCAHHS pPa3IMYHBIX
IIPOLIECCOB;

— BBIABJIATH MaTEMATHUECKHUE 3aKOHOMEPHOCTH, JISKAIINE B OCHOBE KOHKPETHBIX IPOIECCOB;

— HCIIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKOI 00pabOTKU JaHHBIX;

— TPUMEHATh MaTeMaTUYECKUE 3HAaHUS Ha MEKIUCIUITIMHAPHOM YPOBHE.

énaoems:

— OCHOBaMHM (yHJaMEHTaJbHBIX MaTEMaTHYECKMX TEOPU W HaBbIKAMHM HCIOJIb30BAHUS
MaTeMaTUYECKOro anmnapara;

— METOJaMH CTaTUCTHUECKON 00paboTKu HHPOpMAIIH.
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3. Kparkoe cogep:xanue JTUCUMIIJIMHBI:
1 CEMECTP

1.BBenenne.

[Ipenmer u Mmetonasl MaremaTtuku. OmnMcaHue OCHOBHBIX paszenoB Kypca. [lpaBuna u
TpeOOBaHUs IPU U3YUYEHUU Kypca.

2. DjieMeHTBbI aJredpbl.

UucnoBsie MHOXeCTBa, KoMmIuiekcHbie uncia. Omnpenenutenu II u 111 mopsinkoB. Bektopsr:
OCHOBHBIE TIOHSTHS, CKaJsSIpHOE, BEKTOPHOE U CMEUIAaHHOE MPOU3BEACHUS BEKTOPOB.
AHanuTudeckas reoMeTpus: NpsiMas Ha INIOCKOCTH, KpuBble Il mopsaka. Marpuusl: 1edCTBHS HAZL
MaTpHllaMH, TPUBEJICHUE K CTyneHuyaromMy Buay u Buay [aycca. Panr marpunpsl. OOGpartHas
marpunia. Teopema Kponekepa-Kamennu. Pemenune cuctem JMHEHHBIX —anreOpanyecKux
ypaBHeHu. CoOCcTBeHHbIE uncia U BeKTopbl. KBanparnunsie GopMmsl.

3. ®ynkuus oaHoi nepemennoi. Ilpenesa pynkuuu. HempepoiBHOCTL pyHKIMH.

Oynkuus. Crocobbl 3amanus ¢ynkuuu. llpenen ¢ynkumm B Touke. OJHOCTOPOHHHE
npenensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeuHo Maible 1 0eCKOHEYHO 0obline (QYHKIMH, UX
CBOMCTBA M B3auMHas cBs3b. CBoiicTBa mpenesnoB. [lepBbiii 1 BTOpO# 3aMedaTeIbHBIC TIPEICTIbI.
HenpeppiBHOCTh QyHKLIMKM B TOUKE M Ha IpoMmexyTke. CBoiicTBa (YyHKLHH, HENPEPHIBHBIX Ha
otpe3kax. Touku pa3pbiBa yHKIHMH U UX KJIACCU(PUKALIUSL.

4. InddpepennuaibHoe ncuncieHue QyHKUMUA OTHON MmepeMeHHOi.

[IpousBosnHas (QyHKIMM, €€ TeoOMETpUYecCKUid U MexaHudeckuil cmbica. [lpaBuia
mudpdepenurpoBanus. Tabmuna OCHOBHBIX Mpou3BOAHBIX. Juddepenuunan ¢yHkuum, ero
NpUMEHEHUs] K  OpUOIIKEHHbIM  BbIYMCIEHUSAM. VHBapuaHTHOCTH  (OpMBI  IIEPBOTO
mupdepennnana. IlpouwsBoanas cioxnor  ¢yHkiuu. JuddepeHmupyeMocts  QyHKIUU:
OTIpe/ieNIEHUE, TEOPEMBI O CBSI3U AUPPEpEeHIUPYEMOCTH C HEMPEPHIBHOCTHIO U C CYILIECTBOBAHUEM
npon3BoiHOM. OcHOBHBIE TeopeMbl auddepeHunanbHoro ucunciaenus: Poms, Jlarpamka, Komn.
[IpaBuno Jlonurans (packpbiTHe HeomnpeneiaeHHocTeil). [Ipon3BoaHbIE BBICHIMX MOPSIKOB.
JlokanbHbli 3kcTpeMyM QyHkuuHu. HeoOxoaumMble 1 10CTaTOYHbIE YCIOBUS 3KCTpeMyMa. [IpaBuio
uccienoBaHusl QyHKIIMM HA MOHOTOHHOCTb M 3KCTpeMyM. lIpu3HaKu BBIMYKIOCTH U BOIHYTOCTHU
¢byukuun. Touku nepernda. HeoOxomumoe M A0CTATOYHOE YCIOBUS Ieperuda. ACUMITOTHI
(GbyHKIMH, UX BUABI U CTIOCOOBI HaxoxaeHus1. OO01as cxema ucciaeaoBaHus PyHKITUH, TOCTPOCHUE
UX rpaQuKoB.

5. UnTerpanbHoe ucyucjeHne (PYHKIMHU OJHOMH NepeMeHHOi.

[lepBooGpa3nas ¢pynkuusa. HeonpeneneHnHslii nuuTerpai u ero ceoiicTsa. Tabiniia OCHOBHBIX
UHTErpajoB. MeToabl MHTErPUPOBAHUS: HENOCPEICTBEHHOE HMHTErPUPOBAHUE, WHTEIPUPOBAHUE
MOJICTAaHOBKOM, HMHTETrpUpOBaHME MO dYacTAM. VHTerpupoBaHue paluOHAJIbHBIX JpOOEi.
WuTerpupoBaHre  HEKOTOPBIX  HUPPALMOHANBHBIX UM TPUTOHOMETPUYECKUX  (DYHKUHUH.
OmnpeneneHHblil UHTErpal, ero reoMerpudeckuii cmpicia. CBOMCTBA ONpEAENEHHOr0 MHTErpala.
®opmyna Hrerotona-JleiiOnuma. Teopema o cpenHeM 3HAa4YeHHH. 3aMeHa TIEPEMEHHOW U
UHTErpUPOBAHHWE IO YacTAM B OINpeAesieHHOM uHTerpaie. llpunoxeHus omnpeneneHHoro
MHTEerpaja K BBIYMCIECHUIO MUolanaeil miockux ¢uryp. [loHsTHe HECOOCTBEHHBIX MHTETPANIOB:
Onpe/iesieHus, CBOMCTBA, METO/Ibl BHIYMCIICHUSI.

2 CEMECTP

1.ud¢pepenunaibHoe ucuncaeHre GPYHKIMH HECKOJbKHX NepeMeHHbIX. JJIeMeHTbl TeOpHH
noJisl.

OyHkuuM JByX U 0Oojiee TEpEMEHHBIX: OIpeAeseHue, 00JIacTh omnpezeneHus, 001acTh
U3MEHEHHMsI, TeOMETpUYecKas MHTepHperanus, JuHuUW ypoBHA. I[lpenen ¢yHkuuu B TOUKe.
YactHble Tpou3BOJHBbIE (Ha MpuMmepe (QyHKIUU JBYX MepeMeHHbIX). Juddepenmupyemoctsb
(GyHKIMM HECKOJBKHX TMepeMeHHbIX. JlocTtatounsie ycnmoBus auddepenuupyemoctu. [lomHas
npousBojHas. IIpousBonnas cioxxHod ¢ynkuuu. Ilonusiit guddepenunan. MHBapuaHTHOCTH
MOJTHOTO muddepennuana. AHanuTHYecKuid ~ Tpu3HaK ~ mosHoro  auddepeHiuana.
HuddepenurpoBanue (QyHKIMHM OJHOM M JBYX IEPEMEHHbIX, 3a/JaHHON HesBHO. YacTHble
IIPOM3BO/IHbIE U MOJHbIE UG depeHIInaIbl BBICIINX MOPSAKOB. Teopema 0 paBeHCTBE CMELIaHHBIX
MPOU3BOJAHBIX (s (YHKIMHM JBYX HEpEeMEHHBIX). JIokanbHble IKCTpeMyMbl (PYHKLUHH JBYX
MIEPEMEHHBIX: HEOOXOJMMOE 1 IOCTATOYHOE YCJIOBHS SKCTpeMyMa. Y CIIOBHBIA IKCTPEMYM (METO]T
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MHOXxuTenel Jlarpamka). Hanbomnpiee n HanMenbiiee 3HadeHUE (QYHKIIUUA B 3aMKHYTOU 00JIacTH.
OcHoBHble TOHATUA Teopun mnosA. CkanspHoe mnoje. I[loBepXHOCTM U JMHUM YpPOBHSL.
[IponsBoHas mo HampaBiIeHHIO. [ paueHT CKaJSIPHOrO IOJIA M €ro cBoiicTBa. BekTopHOE more.
Juseprenuus nosus. Porop noss. Cesi3p MEXly IpaJUeHTOM U IPOU3BOJHOMN [0 HAIIPABIICHUIO.

2. KpaTHble HHTErpaJbl.

JIBOMHON MHTErpajl: OIpeAeNieHne, TI'e€OMETPUYECKHM CMBICJ, CBOWCTBA. Bpruucienue
JBOMHOTO HHTErpana B JEKAPTOBOM M MOJSApHOW cuctemax koopaumHat HMuterpan Ilyaccona.
TpoiiHOW MHTETpan: OmpeneraeHue, FeOMETPUYECKU CMBICH, CBOMCTBA. BelumcieHue TpoWHOTO
nHTerpaina. [IpunokeHns 1BOWHOTO U TPOWHOIO HHTETPAJIOB.

3. KpuBoJinHeiiHbIe 1 IOBEPXHOCTHbIC HHTErPaJbl.

KpuBonuHelHbIi UHTErpal M0 KOOpAMHATaM: ONpe/elieHue, CBOicTBa, BhiuncieHue. Pabora
B cunoBoMm rnone. Popmyna I'puna. KpuBonmHelHbIE HMHTErpaibl, HE 3aBUCALIME OT IIYTH
uHTerpupoBanus. lloreHnuanbHas (yHKIMS, MOTEHUMANbHOE MoJie. [loHsATHE MOBEPXHOCTHOTO
unterpana. [loToxk BekTopa uepe3 moBepxHOCTb. Teopema ['aycca-Octporpanckoro. dopmyna
Croxkca.

3 CEMECTP

1. JuddepeHunanbHbie YypAaBHEHUS MIEPBOro NMOPSAKA.

HuddepeHunanbible  yYpaBHEHMs: TOPSAIOK, pElIeHHe, TEeOopeMa CyLIEeCTBOBaHUSA U
€IMHCTBEHHOCTH pemieHus. 3afgada Komm. YpaBHeHUS € pa3AeisioOlUMUCSH MEepeMEHHBbIMU.
Opnoponnsie nuddepeHnuanpabie  ypaBHeHUsA. JIuneilinsle auddepeHnnanbHbple ypaBHEHUS
[IEPBOTO MOPSIIKA. YPaBHEHUs B MOJHBIX AU depeHnnanax. HTerpupyromumii MHOXXHUTEb.

2. Indp¢pepennuaibHbie ypaBHEHUS BTOPOI0 U n-I0 MOPSAAKA.

JuddepeHuranbible ypaBHEHUS BTOPOTO MOPSIKA, JOMYCKAIOIIME NOHIKEHHE IMOpsiaKa.
Jluneitnsie nuddepennranbupie ypaBHEHUsT BTOporo nopsiaka. CBoiicTBa pemieHuid. JluneliHas
He3aBUCUMOCTh (pyHKuui. Onpenenutens Bponckoro. CTpykTypa o0IIero peumeHus: JUHEHHOro
muddepeHuraibHble ypaBHEHUs BTOporo mnopsaka. @DyHaaMmeHTaabHash CHCTEMa pEIIEeHUH.
Jluneitnpie onHopoaHble nuddepeHalbHble YpaBHEHUSI BTOPOrO MOPSJIKA € HNOCTOSHHBIMU
ko3¢ duLmeHTaMu: MOCTpoeHue oodiero pemeHus. Meron Oiinepa. JluHeilHble HEOAHOPOIHBIE
nuddepeHnraibHble YpaBHEHUs BTOPOrO MOPsIKAa € MOCTOSHHBIMU Ko3dduuuentamu. Obiiee u
YaCTHOE pElIeHHs HEOJHOPOJHBIX ypaBHeHUH. JIuHelHble nuddepeHnuanbHble YypaBHEHUS 1-TO
MOPsIIKA: CBOMCTBA PpEUICHUM, TEOPEMbl O CTPYKType OOIIero pemieHus, MeTOJ BapHualuu
NOCTOSAHHBIX. JIuHelHble audQepeHuanbHbIe ypaBHEHUS 7-TO MOpsiAKa C TMOCTOSHHBIMU
ko3 purmenTaMu. AJTOPUTM MOCTPOEHHUS OOIIETO PEIICHUS.

3. Cucrembl auddepeHuINANbHBIX YPABHEHU .

Cucrembl quddepeHInaIbHbIX YpPaBHEHHMH MEpBOro MOpsiiKa: oOLIue MOHSATHS, Teopema
CYLIECTBOBaHUS U €AMHCTBEHHOCTH o011ero peueHus. CucreMbl JTUHEHHBIX TU(depeHInaTbHBIX
YpaBHEHUH NEPBOro MOpPSAAKA: HHTETPUPOBAHME METOJOM HCKItoYeHHs. CHucTeMbl JIHMHEWHBIX
nuddepeHIrnaibHbIX YpaBHEHUIN MEPBOTO MOPSJIKA: CBOMCTBA PEUICHHUI, TEOPEMbI O CTPYKTYpe
oOlIero pemeHus, METOJ BapUaluM MOCTOSHHBIX. CHCTEMbl JIMHEHHBIX OJHOPOJHBIX U
HEOTHOPOAHBIX TU(DPEepeHINATBHBIX YpaBHEHUN ¢ TMOCTOSTHHBIMH KOd(HIIeHTaMu. DIeMEHTHI
TEOPUH YCTONUYUBOCTU. METObl YUCICHHOTO pelieHus: AU pepeHunaibHbIX YPaBHEHHUH.

4. Yncnosble u GyHKIUOHATbHBIE PAJBI.

YucnoBele psijibl: OCHOBHbBIE MOHATHUS, CBOMCTBA CXOJAALIUXCS PsII0B, HEOOXOAUMBIN MPU3HAK
cxomumoctu. ['apmonmueckuit psan. Psaner  dupuxiie. llpusHaku cpaBHEHUS pSAIOB C
MOJIOKUTENbHBIMU wiieHamMu. [Ipu3nak [lanamGepa. MHTerpanbHblil U pajuKadbHBIA MPU3HAKU
Kommu. 3nakouepenyromuecss psapl: npusHak JleiOHuia. 3HaKONMEepeMEHHBIE PSIbl: MOHSATHUS
a0COJIFOTHOW M YCJIIOBHOM CXOJIMMOCTH, MPU3HAK aOCOTIOTHON CXOJUMOCTH, CBOMCTBA a0COJIFOTHO
Y YCIIOBHO CXOJSAIIUXCS PSIIOB.

OyHKIMOHAIBHBIE PSIbl: OCHOBHbIE NOHATUSA, 00JacThb CXOAUMOCTH. CTeneHHbIE PSAbL:
paguyc, HWHTEpBaJ, obOjacTh cxoauMmoctd. CBOWMCTBa CTeNMeHHBIX psAnoB. Psaner Teitmopa u
MakiopeHa: cBOICTBa, yCIOBUE CXOJUMOCTH Psijia K UICXOAHOM (YHKIIMU, OCHOBHbBIE PA3JI0KEHHUSL.
Paznoxxenue ¢pynknuu B psii MakiaopeHa ¢ MOMOIIBI0 OCHOBHBIX Pa3jIOKeHHM. [ TaBHOE 3HAUCHME
¢byuknuu. OxBuBasieHTHble ¢GyHkuuu. [Ipumenenue pspoB Teitmopa u  Makiopena ans
BBIYMCIICHUS PEEIIOB.
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5. 3akJi0ueHue.

Hcnonp30BaHne MaTeMaTHIECKIX METOJOB B HpaKTI/I‘-ICCKOI\/’I JACATCIBHOCTH.

4. O0beM yueOHOM THCUMIIHHBI

Bcero 1 cemectp 2 cemecTp 3 cemecTp
Bujer yaebnoit paboTsr 3a4. ex./ 3a4. ex./ 3a4. ex./ 3a4. ex./
aK.gac aK.gac aK.gac aK.gac
OO0mas TPyA0eMKOCTh TUCHUTLIHHBI
1Mo y4eOHOMY IJIAHY 15/540 5/180 4/144 6/216
KonrakThast padora — ayauTopHbie | 5 319, 1,77/64 1,77/64 1,77/64
BaHATHSA:
Jlexuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[Tpaktnueckue 3austus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrositesbHas padora (CP): 7,7/276 3,24/116 1,22/44 3,24/116
KonrtakTHas camocrositenbHas paboTa 0.4 - -
CaMocToATEnbHOE U3yUEHNE a31cJIOB
. YAeHIE P 115,6 1,22/44 3,24/116
JK3aMeH 2/72 - 1/36 1/36
KoHTakTHas pabota — IpoMeXyTOUYHas] ) 0.4 0.4
ATTeCTaIs ’ ’
[TonroroBka K sK3aMeHy - 35,6 35,6
Buj xonrposs: 3auer ¢ IK3aMeH IK3aMeH
OIIEHKOH
Bcero 1 cemectp 2 cemecTp 3 cemecTp
Bujter yuebHo# paboThI 3au. ef./ 3a4. ef./ 3a4. ef./ 3au. ef./
acTp.Jac acTp.Jac acTp.Jac acTp.Jac
OO0mas TPyA0eMKOCTh TUCHUTLIAHBI
1Mo y4eOHOMY IJIAHY 15/405 5/135 4/108 6/162
KonrakTyast pabota — ayuropubie | 5 3,44 1,77/48 1,77/48 1,77/48
BaHATHSA:
Jlexuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[Tpaktnueckue 3ansatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrositesabHas padora (CP): 7,71207 3,24/87 1,22/33 3,24/87
KonrtakTHas camocrositenbHas paboTa 0,3 - -
CaMocToATENbHOE U3yUEHNE a3cJIOB
P, YACHHE P 86,7 1,22/33 3,24/87
JK3aMeH 2/54 - 1/27 1/27
KoHTakTHas paboTa — IpoMeXyTOYHas] ) 0.3 03
ATTeCTals ’ ’
[TonroroBka K sK3aMeHY - 26,7 26,7
Buj xonrposs: 3auer ¢ IK3aMeH IK3aMeH
OIIEHKOM

AHHOTanus paGoyeil MPOrpaMMbI I CIMILINHbI

«HNupopmatuka» (b1.5.06)
npuobpereHue 0a30BbIX 3HAHUH O COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHSIX, a TaKXKe yMEHUH M TPaKTUYECKHMX HAaBBIKOB B o0iacTu
MH(OPMATHUKH, UCIOJB3YEMBIX MPU PELICHUH HAYyYHBIX M NMPAKTUYECKUX BBIYMCIUTENbHBIX 3aau

1. Hear AUCHMIUIMHBI —

CTyACHTaMHU BCEX CHGHI/IaHBHOCTeﬁ.

2. TpeboBanus K pe3yjbTaTaM OCBOCHUS M CHUIIMHBI
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W3ydyeHue JUCUMIUIMHBI MpU TOArOTOBKE KaJpOB  BbICIIEH KBaIU(UKALMK IO
00pa3zoBaTeIbHON MpOTpaMME BBICIIEr0 OOpa3oBaHUs MO HampasieHuio noarotoBku 18.03.01
«XHMMHYECKasi TEXHOJIOT U CIIOCOOCTBYET (POPMUPOBAHUIO CIIEAYIOUIUX KOMIIETEHIIUH!

Oo0menpodeccnoHaIbHbIe KOMIIETEHIIUN:

- BJaJIeHUE MOHMMAaHMs CYIIHOCTU U 3HAuYeHUs HMH(OpMaluMu B Pa3BUTUU COBPEMEHHOTO
oOLIeCTBE, OCO3HAHUS ONACHOCTU M Yrpo3bl, BOSHHMKAIOIIMX B 3TOM IPOLECCE, CIHOCOOHOCTHIO
coO01aTh OCHOBHBIE TpeOOBaHUS WH(POPMAIMOHHOW O€30MaCHOCTH, B TOM YHCJE 3alllUThI
rocynapctBeHHoOU TaiHbl (OI1K-4);

- BJIaJICHUE OCHOBHBIMM METOJAaMH, CHOCOOAMH M CpEACTBAMM IIOJYYEHHUS, XpaHEHUS,
nepepaboTku MH(GOPMALIUY, UMETh HAaBBIKU pPabOThl ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIPaBIICHUS
unpopmanueii (OIIK-5).

B pe3yabTaTe 0cBOeHHMS IMCUUILIUHBI CTYACHT-0aKAJIABP H0JI/KEH:

3namo

- cBOlicTBa MH(pOpMaIuu, CriocoObl €€ XpaHEeHUs! U 00paboTKH;

- CTPYKTYpY, IPUHLHUIIBI paOOThl U OCHOBHBIE BO3MOXKHOCTH DBM;

- TOIOJIOTUIO U APXUTEKTYPY BHIYMCIUTENbHBIX CETEH;

- IPUHIMIIBI aJPECALIMH MOJIb30BaTENEH, KOMIIBIOTEPOB M pECYpCOB B ceT MHTEpHEeT;

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

- a TaKKe BIAJACTh HABBIKAMH CaMOCTOSITEJIBHOIO pEIIECHHs 3aJad Ha KOMIIBIOTEPE,
BKJIIOUAIOLIME TIOCTAHOBKY 3a/1auH, pa3pab0oTKy aJiIrOpUTMa U OLIEHKY ero 3¢ (EeKTUBHOCTH;

- CTPYKTYpY, IPUHLHUIIBI paOOThl U OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBI€ THIIbl AJITOPUTMOB, SI3bIKH IIPOTrPAMMUPOBAHMUS;

- CTaHJapTHBIE IPOTrpaMMHbIE 00ecTieueHus! CBOEH MpodeccroHanbHOM AeATEIbHOCTH;

- QAITOPUTMBI PELICHHS HEJIMHEWHBIX YPAaBHEHU;

- aIrOPUTMbI OJTHOMEPHOM ONTUMH3ALUY;

Ymemo

- MMCaTh U OTJIaXKUBATh IporpaMMbl HA VBA 1o pa3paboTaHHBIM aIropuTMam;

- IPUMEHSATh METO/Ibl MATEMATUUECKON CTATUCTUKYU Ul PEIICHUs KOHKPETHBIX 3a/1a4;

- HUCIOJIb30BaTh MAKEeThl MPUKIAJAHBIX NpOrpaMM TMpU JaJbHEWIIEeM OOy4YeHUU U
IIPAKTHUYECKOU JIeATEIIHOCTH.

Bnaoemp

- HaBBIKAMM CaMOCTOSTEJIBHOTO PEIECHNUs 3a7a4 Ha KOMIIBIOTEPE, BKIIFOYAIOIINE [IOCTAHOBKY
3ajauM, pa3paboTKy alropuTMa M OLEHKY ero 3(QQEeKTUBHOCTH METOJaMHU MaTeMaTH4eCKON
CTaTUCTUKH JUIsl 00pabOTKH SKCIIEPUMEHTA,

- METOJIaMH pEATN3aliH AJITOPUTMOB HAa KOMITBIOTEPAX.

3. KpaTkoe coaep:kaHue QM CHUILINHBI:

3.1. ApxuTekTypa KOMIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® UCTOpHUS Pa3BUTHUS BBIYUCIUTEIBHONW TEXHUKU WM MEPCOHAIBHBIX KOMIbIOTEpoB. KpaTkas
UCTOpUS DPA3BUTUS  BBIYMCIUTENBHOM TEXHUKHM M IepcoHanbHbIX KommbiorepoB (IIK).
Brruuncnurensnas mamuna ®on-Helimana u mamuna Treropunra. Paspadotku Hopbepra Bunepa;

eapxurektypa IIK, anmaparneie cpeacrBa IIK. Mcnonb3yemble CHCTEMBI CUMCIICHHS,
AJIeMEHThl MaremMatudeckod Joruku. OOmiee mpexacraBienne o [IK u ux BO3MOXKHOCTSX.
®ynknmoHanpHas cxema 11K, marncrpansHo-MoaynpHbIM npuHIMI noctpoenus [1K. Annaparssie
cpenctBa [IK: Mukponpoueccop, oneparuBHast ¥ K3II NaMsATh, BHEHIHSS MaMATh, IIMHbBI aJpeca,
KOMaH/ U JIaHHBIX, TAaKTOBBIM reHeparop. IIpuHIUI OTKPBITOM apXUTEKTyphl: CUCTEMHAs IIMHA,
paspsaHocts. [lepudepuiinbie ycrpoiictBa [1K: kmaBuarypa, Mbllllb, MOHUTOpP, IPUHTEP U JIp.
OcoOeHHOCTH TMIpe/CTaBiICHMs] JaHHBIX Ha MalIMHHOM YypoBHe. [IpeumymiectBa wuugposoro
npecTaBiIeHUs] UHPOPMAIMK [Iepe]l aHAJIIOTOBBIM MIPE/ICTABICHUEM: BBICOKOE KaueCTBO 3alMCU U
oToOpaxkeHUs MHPOpMAIMU, TMPOCTOTa U  HAAECKHOCTh JAyOIMpoBaHUS  (KOIMMPOBAHUS)
uHpopmanuu 6e3 norepu kadectBa. CUCTEMbI CUMCIICHUS (JECSITUYHAs, ABOUYHAS, BOCBMEPUYHAs,
LIecTHaaUaTepuyHas), IpaBuja IepeBoJa U3 OJHOH CHUCTEMbl B JPYryl0. OJIEMEHTbI
MaTeMaTUYEeCKON JIOTMKHU: MOHATUS (OpMaibHOW JIOTMKH, OCHOBHBIE JIOTUYECKHE OIEepaluu U
hopmyIsl, TorHdeckrue 0CHOBBI padboThl [1K;
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® KOMITBIOTEPHBIE CETH: TOMOJOIMHM CceTeil, uX Xapakrepuctuku. KommbriorepHas ceTh -
COBOKYITHOCTb KOMIIBIOTEPOB U Pa3IMYHBIX YCTPOMCTB, OOECHEeuMBAOMINX HH(DOPMALMOHHBIN
OOMEH MEeXJy KOMIbIOTEpaMH B CeTH 0€3 HCIOJIb30BaHUS KaKUX-THMO0 IMPOMEKYTOUHBIX
HocuTened mHpopManuu. TOTOJIOTHH CceTel: 3Be3[qHas, IIMHHAsA, KoybleBas. CeTH 3aKpbITOTO
TUIA: JIOKAJIbHBIE U paclpesesieHHble CeTH, KopHopaTuBHbIe ceTu. [IporpamMMHO-TeXHUYECKOE
ofOecrieueHue: ajaanrtep, KOTOPBIM yHpaBisercs CHEUAJIbHON MpOrpaMMoM JipailBepoMm;
OIepalMOHHAas CUCTEMA, YIIPABJISAIONIasi KOMIIbIOTEPOM, MPEAOCTABISIONINM PECYPChI; IPOTOKOJIBI
- 0coOBI€ S3bIKH, HA KOTOPBIX 0OMeHuBatoTcsi nHpopmanuein komnsiorepsl B cetu (TCP, TCP/IP,
UDP). I'moGansubie cetm pasznmuuHoro macmtaba (WAN —Wide Area Net, MS Network wu
Internet). Bo3moxxnoctu cetu MutepHeT. DnekTpoHHas mnouta. JlocTyn K HHPOpPMalMOHHBIM
pecypcam. Cuctema TenexkoHdepeHuid. Aapecanus ¥ IpoToKojsl B UHTepHET;

e MyJIbTUME/IA — JAMAJIOroBasi KOMIIbIOTEPHAs CUCTeMa, OOeclieyrBaroniasi CUHTE3 TEKCTa,
rpaguku, 3ByKa, PeUd M BHJEO. YCTPOWCTBA MyJIbTUMEIHA. TpeOOBaHUS K MYJbTUMEIMHHBIM
CpeICTBaM KOMIIbIOTEpOB. PacumimpeHHble BO3MOKHOCTH 00pabOTKH, MpeoOpa3oBaHUs, CHUHTE3a
uHpopmanuu (KOMIBIOTEPHAsT aHUMAalMsl, MOAU(PUKAIUSA HM300pakeHui, TpexMepHas rpaduka).
MynbsTuMeauiiable nporpammsl. IIlporpaMMel pegakTupoBaHus, MOHTaXa 3ByKa U Bujeo. Buneo-
penaKTopsl, MOy Cried(OPEKTOB, MOHTAXKHBIE CTYIUU. DIICKTPOHHBIE MTPE3CHTANN (OCHOBHBIE
Bo3MoxHOcTH MS PowerPoint), stanbel co3naHusi npe3eHTalui, CTPYKTypa Ipe3eHTaluil u
0COOEHHOCTH PabOThI C PEIAKTOPOM.

3.2. IIporpammHuoe o0ecrieyeHue:

® CTPYKTypa OIEpPallMOHHBIX CHUCTEM, MaKeThl MpUKIAAHbIX Mporpamm, Microsoft Office.
Knaccudukanus nporpammubsix cpeactB. CUCTEMHOE U IPUKIATHOE MPOrpaMMHOE oOecrieueHne
[TIK. O630p onepanuonnsix cuctem (OC). [Ipuntuner co3mpanus u coctaB OC: sapo, uHTEpPeEiic,
npaiiBepsl. Kpatkas xapakrepuctuka WINDOWS, moaynpHbIM mipuHIUN mocTpoeHus. Cpena
WINDOWS: oxHna, ux s1eMeHThl, paboTa B MHOTOOKOHHOM pexume. Pabota ¢ oObekTamu
WINDOWS. Spnbiku u pabota ¢ Humu. Ilanku: co3naHue, rnepeMMeHOBaHUE; KONMUPOBAHUE U
nepeMenieHne oO0beKTOB (MarnoK U SAPJbIKOB), yaaneHue oObekToB. Kop3uHa M ee HazHayeHHUE.
Hactpoiitku WINDOWS: nara u Bpems, HacTpoWKa MBIIIM, SKpaHa. DJEMEHTbl TEXHHYECKOIO
cepBuca [IK: ycraHoBKa omepalMOHHON CHUCTEMBI, CO3JAaHUE WHIUBUAYAIBHON ONEpalMOHHOMN
Cpelbl IMOJB30BaTENs, MOJJIEP)KKA LEIOCTHOCTH HH(OpMalnuu, pacliupeHHe U MOJEpHHU3ALUs
KOH(UTYpaIMH annapaTHBIX U MPOTPAMMHBIX CPEJICTB

e TexcroBelii pemakrop WORD, pemakTopbl MareMaTH4YeCKMX W XUMHUYECKUX (HOPMYIL
OCHOBBI HUCHOJIB30BAaHUSI MporpaMM oOHIero Ha3HaueHus (KpaTkuil 0030p) Ha Mpumepax
TekcToBoro peaakropa WORD, penaktopoB MaTeMaTHUYECKUX W XUMHUYECKUX (HOPMYIL
OcoOennoctu TekcroBoro penakropa WORD. Beon u penakrtupoBanue tekcra. Konuposanue u
nepemMelnieHue 00beKToB, padboTa ¢ Tabaunamu. Beidop Buaa, pazmepa mpudra, GopmMatupoBaHue
cuMBOJIOB U abO3aneB. KomupoBanue ¢opmara. OCOOEHHOCTH CO3JaHUSI CCHUIOK, OTJIABJICHHI.
Coznanue JOKYMEHTOB pa3iMuHbIX (popM (CTaHZApTHBIX U HECTaHJApTHBIX). Mcmosb3oBaHue
penakropa MareMatudeckux (GopMys B TEKCTOBBIX JOKyMeHTax. PenakTop xumuueckux (opmyi,
Ha3HaueHue u ocoOeHHocTH paboTel. KomupoBanue Xumudeckux @OpMya B TEKCTOBBIE
JOKYMEHTBI.

e Cuctema ympannenus 6asamu naHHbix ACCESS: cosnmanue momp3oBarensckunx CYBJ,
dhopmupoBanue 3ampocos, oTaeToB U hopm. Madpopmanmonnsie cucteMbl. CUCTEMBI YIIPaBICHUS
O0aHkamu U 0azaMu JaHHBIX. Pensinuonnast Mmoaenb AaHHbIX. CTPYKTYypa 3alKucy, METO/Ibl I0CTyNa
Kk uHbopmauuu. OOMeH naHHBIMH C JpyrumMu npuioxeHusmu WINDOWS: tekcroBbiMu
penaKTopamMu U 3IeKTpOoHHBIMU Tabnunamu. Pensunonnas 6a3a qanasix ACCESS. I'maBHOE OKHO,
MEHI0O KOMaHJ, MaHelb HUHCTpyMeHTOB. Co3laHue U OTKpbITHE 0a3bl JaHHbIX. BBox u
pEIaKTUPOBAaHUE JAHHBIX B peXHUME TaOIUIBl M pEeKUME KOHCTpyKTOopa. PopMupoBaHue
3arpocoB. 3ampockl IPOCTbIE U MHOTOTAOIMYHBIE, 3aIPOCHl ¢ yciaoBusMU. Co3/laHUE OTYETOB U
dbopm. Texnonorus peanuzaiuu npocreimux 3anad cpeacreamu CYBJ] ACCESS.

e Pemmienrie BBIYMCIUTENBHBIX 3amad ¢ ucnonb3oBanueM EXCEL: oOpaborka Tabmuil,
MOCTpOeHHE TpadUKOB U JuarpaMM, BBIYMCICHHE MaTPUUYHBIX BblpakeHuil. Ha3HaueHue
anektpoHHbix Tabmun (MS EXCEL). OcobGennoctu Ttabmuunoro mporeccopa EXCEL u
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UCII0JIb30BAHUE €r0 JJIsl pelieHusl HHQOPMALMOHHBIX U MH)XXEHEPHBIX 3a1ad. TexHuka padoTsl ¢
EXCEL. Oxno EXCEL. AOGcomoTHass ¥ OTHOCHTENbHas ajipecanus. Bpinenenne sdeek,
nepemernienue mo padouemy nucry. Pacuer mo dopmymnam. Komuposanue dopmyn. [locrpoenue
rpadukoB. Pacuer QpyHKIMOHAIBHBIX 3aBUCUMOCTEH U MOCTpOEHUE rpapuueckux n300pakeHun ¢
ucnosb3oBanueM crtanaapTHeix GyHkuuii EXCEL u  wmacrepa ¢ynkuuid. Iloctpoenue
MMOBEPXHOCTEH C MCIIOJh30BAaHUEM MacTepa nuarpamm. Padota ¢ tabmunamu. dopmatupoBanue,
odopmiienne Tadnuil. YucnoBsie u moas3oBarenbekue hopmarsl. CBoaHbIe Tabmibl. [locTpoeHne
nuarpamMm. PaspaboTka U peanu3auus NpPOCTEHHIMX  aJTOPUTMOB C  HCIOJIbB30BaHUEM
Bo3MmoxHocTell EXCEL (HaxoXJeHne MakCUMalbHOTO (MHUHHMAJbHOTO) 3JEMEHTAa BEKTOpa M
MaTpHIIbl, HAXOXKJIEHUE CYMMBbl JJIEMEHTOB BEKTOpa U MATPHUIbl, BBIUMCICHHE MaTPUYHBIX
BBIPAYKEHUIN).

3.3. AlropuT™MBl U OCHOBBI IPOTPAMMUPOBAHUSL:

e AlropuT™bl, TUIBI anropuTMoB. lloHarue anroputrma u ero coiictBa. CrnocoObl 3anucu
aIropuTMOB. MOAYNIBbHBIN NPUHLUI TOCTPOEHUS AITOPUTMOB U POTPAMM.

e XapaKkTepUCTUKU S3BIKOB MporpaMMupoBaHus. OCHOBHBbIE CTPYKTYpPbl M IPUHIUIIBI
CTPYKTYpHOTO IporpaMMmupoBaHus wunoctpauus. CTpyKTypHOE MpPOrpaMMUPOBAaHHE, €ro
ocobeHHOCTH. TexHoIorust 00BEKTHO-OPUEHTUPOBAHHOTO TPOIPaMMHUPOBAHMUS; CBOMCTBA SI3bIKOB:
HacJieJoBaHUe, UHKaICcyasauus, noaumMopdusm. [ToHsITHS S3bIKOB: KIacChl U 0OBEKTHI. DBOJIOLUS
U KIaccupUKanus SA3bIKOB  IporpaMMupoBaHus. [loHsSTHS TpaHCHALMH, KOMIWISALUH,
UHTEpIpEeTallik, HX pa3auuus. ba3oBble alropuTMHUYECKHE KOHCTPYKLIMU (CI€AOBaHUE,
BETBJICHUE, IIOBTOpPEHHE), MpuUMepbl HX peanu3anuud.  OCHOBHbIE KOHCTPYKLIHMH SI3BIKOB
[IPOrpaMMHUPOBaHUs. SI3bIKM MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHSI.

e BoruncnuTenbHble anroOpUTMbl M MpOrpaMMHbIE peanu3zauuu Ha VBA 1 006paboTku
unpopmanuuu Ilponecc pemenus 3agau Ha KoMmmbtotepax. [IporpammupoBanue Ha s3bike VBA:
OCHOBHBIE ONEPATOPHI sI3bIKa, Mpouenypsl U (yHkuu. PazpaboTka u peannsanusi NpocTEHIINX
aIropuT™MOB 00pabOTKU MH(pOpMaluu (pelieHre 3a1a4 ¢ OJJHOMEPHBIM 1 MHOTOMEPHBIM 00bEMOM
uHpopmanun). YucneHHble METOAbl aHAJINW3a OJHOIO HEJIMHEHHOro ypaBHEHUS: MOUCK KOPHEH,
pellleHre 3aJadyd OJHOMEPHOM ONTUMH3aluu (HAaXO0XJACHHE TOUYEK MakKCUMymMa U MHUHUMYyMa
¢byHkun). MeToapl cTaTUCTUYECKOM 00pabOTKU pe3yslbTaToB U3MEPEHHM OJHOM BEIMYMHBI:
BBIYMCIIEHUE TOYEUHBIX (CPEIHEro, AMCIEpPCUH, CTaHIapTa) U MHTEPBAJIBHBIX OLICHOK CIy4alHON
BEJIMYMHBI.

3.4. 3amurta nHGOpPMaIIUHU:

ANropuT™Mbl 3aUTHl KH(QOPMALIMK: METObI 3alllUThl, KOMIIBIOTEpHBIE BUPYCH U OopbOa ¢
HuMu. [loHstue O6e30macHOCTM KOMIBIOTEPHON WHGOpPMALMU: HAJEKHOCTh KOMIIbIOTEPA,
COXPAHHOCTh JIaHHBIX, 3allldTa OT BHECEHMsS] H3MEHEHUH HEYINOJHOMOYEHHBIMU JIMLAMHU,
COXpaHEHHE TallHbI IEPENUCKU B 3JIEKTPOHHOM ceTu. MeTo bl peanu3anuu 3aliiThl HH(QOpMaLUu:
[IpOrpaMMHBbIE, aNnaparHble, OpraHU3allMOHHBIE. Hctopusi BO3HMKHOBEHMSI BHUPYCOB H
anTuBUpycoB. CrocoObl 3apakeHus, 3alUThl U O00ppObl ¢ Bupycamu. OcoOeHHOCTH pPadOThI
QJIITOPUTMOB BUPYCOB: PE3UJIEHTHOCTD, MOJIUMOPPUUHOCTb U caMolurdpoBanue. KommnberorepHbie
BUpYCHI, UX crnenuduka u aHtuBupycHole nporpammbl (Kacmepckuii, Dr. Web, Avast, AVG).
CriocoObl mudpoBaHus U MepeAadyd HHPOpMAIMK Ha JajbHUE paccTOsiHUA. OTKPBITBIA U
3aKpbITHIN KITt0UM mudposanus. JlepparmenTanus qucka.

4. O0beM NUCHUILUINHBI U BUbI Y4eOHOH HATPY3KH

. B 3ageTHBIX B akagemuu. gacax
Bun yuebnoit paboTsl
eIMHUIIAX

OO0uiasi Tpy10€eMKOCTb U CHUIIMHBI 110 3 108
yueOHOMY IJIaAHY

KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48
Jlaboparopusie 3ansiTus (J1ab) 1,3 48
CamocrositesbHas padora (CP): 1,7 60
KonTakTHas camocrositenbHas pabota 0,2
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CamocrosiTensHOE HU3y4YCHHE pa3aenon 59,8
JMCUIUTUTHHEI

Bua koHTpoOJas 3auer

B . B 3auerHbIx B actponom. vacax

uj yueOHOM paboThl
eIMHUIIAX

OO0masi Tpy10eMKOCTb U CHUNIHMHBI 110 3 108
yueOHOMY IJIaAHY
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 36
Jlaboparopusie 3anstus (JIad) 1,3 36
CamocrositesbHas padora (CP): 1,7 45
KoHTakTHas camocrosiTesnibHas paboTa 0,15
CamocrosiTensHOE M3y4YeHHUE pasnenoB 44,85
JTMCUIUTUTHHEI

Bua koHTpoas 3aver

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«®Pu3zuka» (b1.6.07)

1. Heap0 IMCHMIVIMHBI SBJISETCS MPUOOpPETEHHE CTYACHTaMU 3HAHUM MO OCHOBHBIM
paznenaM (pU3MKU U YMEHHUIO IPUMEHSTh UX B IPYTMX €CTECTBEHHOHAYYHBIX IUCHUIUIMHAX.

2. TpeGoBaHus K pe3yabTaTaM OCBOCHUS THCUHUILIMHBI

N3yuenue kypca ¢(usmku npu noAroToBke OakajgaBpoB 1o HampasieHuto: 18.03.01
XuMuyeckasi TEXHOJIOTUsI

crocoOCTBYET MPUOOPETEHUIO CIAEAYIOMNX KOMITCTCHITHN:

CriocoOHOCTh U TOTOBHOCTh HCIIOJIb30BaTh OCHOBHbBIE 3aKOHBI (PU3MKU B MpO(ecCHOHAIbHOM
nesitenbHOoCcTH (OIIK-1)

['oToBHOCTH HCIONIB30BaTh 3HAHUS O COBPEMEHHOW (U3MYECKOW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BELIECTBA JUISl I[OHUMAaHUS
OKpYy»Karolero Mupa u ssienuit npuposl (OI1K-2).

B pe3yiabTaTe udyyeHusi AUCHUILIMHBI CTYAEHT J0JIKEH:

3HamMb:

- (u3nYecKue OCHOBBI MEXaHUKH, (PU3UKU KOJIeOaHUI U BOJIH, IEKTpUYECTBA U MarHETU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (QU3UKU U TEPMOJAMHAMUKH, KBAHTOBOM (DU3UKH;

- cMbICH (PyHIaMEHTaNbHBIX (PU3NYECKUX 3aKOHOB, IPUHLIUMIIOB U MTOCTYJIATOB; UX (POPMYIHPOBKU
Y TPaHUIbl IPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (pu3nuecKux siBJICHUM ¢ PyHI1aMEeHTaIbHBIMU IPUHLIUIIAMU U 3aKOHAMU
¢buzuky;

- OCHOBHBIE METO/Ibl PEILIECHUS 3314 110 OMUCAHUIO GU3NYECKUX SBJICHUN;

- METOJIbI 00pabOTKH pe3yIbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

ymemy:
-IIPUMEHATh TEOPETUUECKUE 3HAHUS U IKCIIEPUMEHTAIbHbIE METO/Ibl CCIIEIOBAHUS MPU PELICHUT
npodecCHoHANTBHBIX 33/1a4;
-IIPOBOJIUTH PACUYETHI, OCYLECTBIATH aHAJIU3 U HA OCHOBE 3TOTO JIeJaTh 000CHOBAaHHbBIE BHIBO/IBL;
- AaHAJIM3UPOBAThH PE3YyJIbTaThl HAOIIOJCHUH U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB
Y IPUHLIUIOB (UBHKHY;
- OIIpeNIeNATh XapakTep GU3NYECKUX MPOIIECCOB M0 KOMILIEKCY dKCIIEPUMEHTAIbHON HH(POpMALUU
IIpH MOMOIIY T'pauKOB, TaOIUI] U YPAaBHEHUI;
- IPEACTaBIATh 00pabOTaHHYIO HKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYIO HH(POPMAIIUIO B YCTHOU U
MMCbMEHHOU (popMe, B TOM YHUCIIE C UCIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.

énaoems:
- HaBbIKAMH pabOThI C IHUPOKUM KPYroM pu3HYecKuX NpruOOpoB U 000py10BaHNUS;
- HaBbIKAMHM 00OCHOBAHMSI CBOMX CYKJIEHHUI U BbIOOpa METO/a UCCIIEI0BAHUS;

3. Kparkoe cogep:xanue TUCUMIIJIMHBI:
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Cemectp 2
BBenenue
[Ipenmer ¢puzuxu. Meroapl GU3NYECKOTO UCCIEAOBAHUS: OIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPUSI.
1. ®u3nyeckne OCHOBbI MEXaHUKHU
[Ipenmer xunematuku. Ilepemenienue, ckopocts, yckopenue. Knnemarnueckue XxapakTepUCTHKU
BpaIllaTeIbHOrO JBWKEHUS. 3akoHbl HbroTOHA. 3aKOH BCEMHMPHOTO TSroTeHUs. JIBHM>KEHME Tena
MEPEMEHHON MacChl. 3aKOH BCEMHPHOTO TATOTEHHUs. JIBIDKEHHE Tella NEepeMEHHOW MacChl.
VYpaBHenus Memepckoro. ®opmyna I{nonkoBckoro. Ynpyruii M HEyNpyruid yAapbl IIapoB.
MoMeHT uHepuMH MaTepuaibHOW TOYKM M TBepaoro Ttena. KuHemarnka rapMOHHYECKHX
kosebanui. JluddepeHnuanpbHoe ypaBHEHHWE TapMOHHMYECKHX KoJsiebanui. [lonsitue o
3aTyXalolUX W BBIHYXJCHHBIX KojeOaHusix. BonHoBoe naBmwxkeHue. BoJyiHbI MpoJoJibHBIE U
MOTIepEeYHbIE.
2. OCHOBBI MOJIEKYJIAAPHOM (PM3HUKH
DneMeHTbl TEpPMOAMHAMUKY U (pu3nueckoi kuHeTuku. MaeanbHelii ra3. Pacnpenenenue
Bonbivmana u ero oOuiepusnyeckuit cmbicia. Peanbuslii ra3. Ypasuenue Ban-nep-Baanbca.
Tepmoaunamudeckuit Meto B pusnke. PaBHOBeCHBIEC cocTOsiHUSA. Havana TepMoMHaAMUKY.
[uxpl. DHTpOTIUS U €€ CTaTUCTHYECKOE ToJKOBaHue. SBnenue nepenoca. Auddysus. 3akon
®uka. TermmonpoBoAHOCTh. 3akoH Dypre. BHyTpeHHee TpeHue (BA3KoCTh). 3akoH HeroToHAa.
3. DJIeKTPOCTATHKA U MOCTOSIHHBIN 3JIeKTPUYECKUH TOK
3akon Kynona. Teopema Octporpanckoro-I'aycca. umnons. JusneKTpuku B 3J€KTPOCTATHIECKOM
ToJie.

Cemectp 3
1. DJjekTpoMarueTusm
3akon Ammepa. 3akoH bruo-Caapa-Jlamiaca. Cuna Jlopenia. MaraeTuku. DJ1eKTpoMarHuTHas
MHIyKUUsA. YpaBHeHHEe Makcsesa.
2. Onruka
WnTtepdepennus BonH. Audpakuus BoiH. [longpuzanus BosnH. TermioBoe uznyueHue. 3akoH
Kupxroga. I'unoresa [Inanka. KBantoBoe 00bscHEHHE TEIIOBOrO U3ydeHHs. D ekt
Komnrona. AAnepnas monens aroma. [loctynatel bopa. AToM Bogopoa o bopy.
3. DjieMeHTbI KBAHTOBOM (pu3nkmn
I'unotesa ne bpoitns. BoanoBoe ypasuenue Lllpeaunrepa 11 craimoHapHbIX cOCTOSTHUM. OTBITHI
Mrepua-I'epnaxa. MuorosnekrponHsiii atoM. Dpdekt 3eemana. [Ipunnun [laynu. KsantoBbie
craTuctTudeckue pacnpenenenus boze-OinmTeiina u ®epmu-lupaka. @oHonsl. 3akons! Jedas u
OliHImTeHA. XapaKTepUCTUKHU Aapa: 3apsi, Macca, SHEPTUsl CBSI3U HYKJIOHOB. SIIepHbIe peaklUu.
OyHaMeHTaIbHbIE B3aUMOJICHCTBUS M OCHOBHBIE KJIaCChl 3JIEMEHTAPHBIX YaCTHULI.
4. O0beM yueOHOM THCHMILTHHBI

Bcero 2 cemectp| 3 cemecTp
Buter yuebHo# paboThI 3a4. ef./ 3a4. ef./ 3a4. ef./

aK.gac aK.gac aK.gac
O01mas TpyA0eMKOCTh JUCHHUILINHBI 110 10/360 4/144 6/216
yueOHOMY IJIAHY
KonTakTHasi pa6oTa — ayANTOPHBIE 3aHSTHS: 3,6/128 1,35/48 2,25/80
Jlexnun (JIek) 1,35/48 0,45/16 0,9/32
Jlaboparopusie 3anstus (JIad) 0,9/32 0,45/16 0,45/16
ITpaxTnueckue 3anstus (113) 1,35/48 0,45/16 0,9/32
CamocrositesbHas padora (CP): 4,4/160 1,6/60 2,8/100
CaMOCTOSATETHFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 4,4/160 1,6/60 2,8/100
JK3aMeH 2/72 1/36 1/36
KoHTakTHas paboTa — MpOMEKYTOUYHAsI ATTECTAIs 0,4 0,4
[TonroroBka K sK3aMeHy 35,6 35,6

Bua xontpouss: JIK3aMeH

18



Bcero I cemectp| 2 cemectp
Buter yuebHo# paboThI 3a4. ex./ 3a4. ex./ 3a4. ex./
acTp.uac acTp.uac acTp.uac
O0uasi TPy10€eMKOCTh JUCHUIJIMHBI 110 10/270 4/108 6/162
yueOHOMY IJIaAHY
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHUSA 3,6/96 1,35/36 2,25/60
Jlexnun (JIek) 1,35/36 0,45/12 0,9/24
Jlaboparopusie 3anstus (JIad) 0,9/24 0,45/12 0,45/12
[TpaxTnueckue 3anstus (113) 1,35/36 0,45/12 0,9/24
CamocrositesbHas padora (CP): 4,4/120 1,6/45 2,8/75
CaMOCTOSATETFHOE N3YUCHUE PA3/ICTIOB JUCITUTIIHNHBI 4,4/120 1,6/45 2,8/75
JK3amMeH 2/54 1/27 1/27
KoHTakTHas paboTa — MpOMEKXYTOUYHAsI ATTECTAIs 0,3 0,3
[TonroroBka K sK3aMeHy 26,7 26,7
Bua xonTposs: JK3aMeH
AHHOTanus padoyeil MporpaMMbl AU CUUIJIHHBI
«O06mas u Heopranudeckast xumus» (b1.5.08)
1. Heau u 3aaa4y AUCHUTIIHHBI
Lensto JTUCIHIUITAHBI  SIBJISETCS dbopmupoBaHHEe Y  CTYICHTOB IIEJIOCTHOTO

€CTECTBEHHOHAayYHOT0 MUPOBO33peHHs. Onupasich Ha MOITYYEHHbIE B CPEIHEH IIKOJIEe XUMUYECKUE
3HAHMSI, IporpamMMa MpeaycMaTpUBAET AajbHelllee yriyojaeHne COBPEMEHHbBIX IPE/ICTaBICHUN B
00J1aCTH XHUMUH.

2. B pe3yabTaTe u3y4eHUs] JUCHUILINHBI CTY/AEHT H0JIKEH:

Obnadams CIeNyOUUMHA KOMIETEHITUSIMU

— CHOCOOHOCTBIO U TOTOBHOCTHIO HMCHOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCUMILIMH B ipodeccruonanbHoi aestenbHoct (OIIK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHHUH BEILECTBA, IPUPO/IE XUMUUECKON CBSI3U B
pPa3IMyYHBIX KJaccax XUMHUYECKMX COCAMHEHMH Ui T[OHHMMaHUS CBOWCTB MaTepUalioB H
MEXaHHU3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAaOIMIMX B okpyskatouieM mupe (OI1K-3).

B pe3ynbraTe u3yuyeHus: AMCUUIIIUHBI CTYICHT JIOJIKEH:

3HATh:

— 3JIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUU XMMHUYECKOH CBSI3U B COEAMHEHUSAX Pa3HbIX TUIIOB, CTPOCHUE BEIIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHUSI XMMHMUYECKUX IPOLIECCOB U XapaKTEPUCTUKU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl ONMCAHUSI XUMUYECKHX PAaBHOBECUI B PacTBOpax 3JIEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPIUHAIIMOHHBIX COEAUHEHUI;

— XMMHYECKHE CBOMCTBA 3JIEMEHTOB Pa3IMUHBIX IPYMI NEPUOJUYECKON CHCTEMBI U HX
BaKHCHIITNX COCIMHCHUM;

yMeThb:

— BBIMOJHATH OCHOBHBIE XHMHYECKHE OIEpAlMU, OMNpEeAesATh TEPMOIAMHAMHYECKUE
XapaKTePUCTUKU XUMUYECKUX PEaKIUi U paBHOBECHBIE KOHLIEHTPALIUU BEIIECTB;

— HCIIOJIb30BaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJWHAMUYECKHE CIPABOYHbBIE
JaHHbIE JJIs peleHus NpodecCHOHaIbHbIX 33/1a4;

— TIPOTHO3UPOBATH BIIMSHUE PA3IUYHBIX (AKTOPOB Ha pPABHOBECHE B XUMHYECKHX
peaxkuusx;

BJIAJIETh:

— TEOPETUUECKUMHU METO/IaMU ONHMCAaHUS CBOMCTB MPOCTHIX U CIOXHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOEHUS MX aTOMOB U IIOJIOKEHUS B IEPUOJUYECKON CHUCTEME XMMHUYECKHUX
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JJIEMEHTOB;

— DKCIEPUMEHTAIbHBIMU METOJAMH OIpEACNCHUSI HEKOTOPbIX (PU3UKO-XMMHUECKUX
CBOMCTB HEOPraHUYECKUX COCTMHEHUI.

3. KpaTkoe coaep:kaHue IUCHUILIUHBI:

CrpoeHue aTOMOB U MEPUOINYECKUIN 3aKOH.

BonHoBbie cBoiicTBAa MarepuaibHBIX OOBEKTOB. YpaBHeHue nae bpoitna. CooTHolieHne
HeonpenenenHocrei ['eiizendepra. [lonstue o kBaHTOBON MexaHuke U ypaBHeHuu lIpenunrepa.
CoBpemenHast GopMyaupOBKa MEpHOINUECKOro 3akoHa. lepuoanueckas cucrema u ee CBsI3b CO
CTPOEHHEM aTOMOB. 3alOJHEHHE 3JEKTPOHHBIX CI0EB M 000JOYEeK aTOMOB B IEPUOAUYECKON
cucreme snemenToB /.M. MenneneeBa. CremeHu OKuCICHUs. BakHeWIne OKHUCIUTEIH U
BOCCTAHOBHUTENN.  BaxHeimme  cXeMbl  NIPEBpPAIEHHUs  BELIECTB B OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIIMSIX.

XHUMUYECKas CBSI3b U CTPOEHUE MOJIEKYII.
KoBanenTHas cBsi3b, OCHOBHBIE IIOJIOKEHHSI METOJA BAJEHTHBIX CBsA3ed. PaccmorpeHume cxem
NEepeKpbIBaHUsl ATOMHBIX opOuTasell npu oOpa3oBaHMM CBs3ell B Mosiekyinax. OCHOBHbIE
MOJIOKEHUS MeToaa MoJIeKysipHbIX opoutaneit (MO JIKAO). OOmue cBeneHus 0 KOMIUIEKCHBIX
COCIMHEHUAX, UX CTpoeHHE. MexXMOJIeKyIsipHasi M BHYTPHUMOJIEKYJSIpHas BOJOPOJHAs CBS3b.
HNonHas cBs3b Kak MpeleNbHbIM ciaydail KoBajieHTHOW cBsi3u. OOmiue MpencTaBiIeHUs O
MEKMOJIEKYJIIPHOM ~ B3aUMOJICHCTBUU: OPUEHTALMOHHOE, WHIYKIMOHHOE, JIUCIEPCUOHHOE
B3aUMOJICHCTBUS.

DHepreTuka peakuil 1 XMuMU4YECKOE paBHOBECHE.
[lonsiTHE 0 XUMHUYECKOM TepMOAMHAMHUKE, TEPMOJWHAMUYECKHE (PYHKLUHUU COCTOSHUS
(xapaktepuctuueckue (yHkuuum). Xumuyeckoe paBHoBecue. VcTMHHOe u©  Kaxymieecs
paBHOBecHs. KoHCTaHTa XMMHYECKOTO PaBHOBECHS. DJIEKTPOXUMHUYECKUE TPOIECCHI, TOHATHE 00
AJIEKTPOJHBIX TOTEHLMaNdaX. OJIEKTPOJBIKYIIAs CHJIA OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuyii ¥ KpUTEPHUL CaMOIIPOU3BOJILHOTO TPOTEKAHUS IIPOLIECCOB.

PaBHOBecus B pacTBOpax
[Ipouecchl, compoBoxkaaronue 00pa3oBaHUE KUJKMUX HCTUHHBIX PAacTBOPOB HEAIEKTPOJIUTOB U
AJIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOLMUPOBAHHBIE 3IEKTPOIUTHI. CTENEeHb AUCCOIMALINH.
Koncranta nucconmanuu. PaBHOBecME B CHCTEME, COCTOSIIENM W3 HACBIIIEHHOIO pacTBOpa
MaJIOPACTBOPUMOTO 3JIEKTPOJINTA M €r0 KpUCTALIOB. PaBHOBecMe B pacTBOpax KOMIUIEKCHBIX
coennHeHU. PaBHOBECHE quccolManuu BOJbl, HOHHOE IPOU3BEICHHUE BOJABI U €r0 3aBUCHMOCTh
ot temneparypsl. llkana pH. ['maposns conen.

CkopocTb peakuil 1 KaTaius.
[Tonartue o xumudeckoit kuHeTuke. OMHOCTATUNHBIC W CJIOKHBIC PEAKIIMH. 3aKOH JIEHCTBYIOIINX
Macc. KoHcTanTa cKOpocTH peakuuu. MOJEKYISIpPHOCTh M TMOPSJAOK PEaKIUHh. 3aBHCHUMOCTH
CKOPOCTH pEaKIMU OT TEMIIEpaTyphl; DHTAJIBIMS aKTUBALMU. ['OMOTE€HHBIH W TE€TEPOTrCHHBIN
KaTaJIn3.

XHAMHUSA S- U P- JIEMEHTOB

Bonopona-nepBelii 37€MEHT NMEPUOAMYECKOW CHCTEMBI, €ro JIBOWCTBEHHOE ITOJIOKEHHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoanyeckoil cuctembl. 3aKOHOMEPHOCTH B M3MEHEHUU
AJIEKTPOHHBIX KOH(QUIYpalUid, BEJIMYUH PAJAUYCOB, DSJIEKTPOOTPULIATEIBHOCTH W SHEPruu
VMOHU3AIMM aTOMOB. THIIMYHBIE CTEIEHN OKHUCIIEHMS. XHMHYECKHUE CBOWCTBA IIPOCTHIX BEIECTB.
3aKOHOMEPHOCTU B CTPOCHMM M CBOICTBaX OCHOBHBIX THIOB coeAuHeHuil. I[lpupoaHbie
COEIMHEHMUS, TIOJIyYEHHE U IPUMEHEHHE.

Xumus d- u f- anemeHToB

OnemeHTsl 3-12 rpynn MepuoAMYECKON cHUCTEMBbl. 3aKOHOMEPHOCTH B HW3MEHEHUU
AJIEKTPOHHBIX KOH(QUIYpaluid, BEIMYUH PaJHyCOB, SHEPIMH MOHU3ALUU, XapAaKTEPHBIX CTENEHEN
OKHCJICHUs, KOOPAVMHALMOHHBIX 4YHUCEI aToMOB. IIpupoaHble COEIMHEHHMs, TOJNy4YEHHE U
cornocTaBieHue (PU3MUECKUX U XUMHYECKHX CBOWCTB MpPOCTHIX BemiecTB. CTpoeHue U CBONCTBA
OCHOBHBIX THIIOB coeMHEeHUN. OcoOeHHOoCTH f- 371eMeHTOB.

1. O6beM y4eOHOl JUCHUIJIMHBI

Bcero 1 cemectp 2 cemecTp
3a4. e1./aK. yac 3a4. e1./aK. yac 3a4. e1./aK. yac

Buner yue6HOM paboThI
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OO01asi Tpy/10eMKOCTh
AUCHUIUIMHBI M0 Y4eOHOMY 12/432 7/252 5/180
MJIaHY
Konrakruas — padora - 6,22/224 3,56/128 2,66/96
ay/IMTOPHBIE 3aHATHSI:
Jlexnun (JIek) 1,78/64 0,89/32 0,89/32
[Ipaktuueckue 3ausarus (113) 0,89/32 0,89/32 -
Jlaboparopusie 3anstus (JIad) 3,54/128 1,77/64 1,77/64
CamocrosiTesbHasi pa6ora (CP) 3,78/136 2,44/88 1,34/48
CamMmocTosATeNnbHOE N3YUYCHHE 3.78/136 2.44/38 1,34/48
PpasacIoB AVMCHUITIIMHBI
IK3aMeH 2/72 1/36 1/36
KonTtakTHas pabota — 0.4 0.4
IIPOMEKYTOYHAS ATTECTALVS ’ ’
[ToaroToBka Kk 3K3aMeHy 35,6 35,6
Bujx koHTpoJs: IK3aMeH
B! yueGHoi paGoTs Bcero 1 cemectp 2 ceMecTp
3a4. e/1./aK. yac 3a4. e/1./acTp. 4ac | 3ad. ef./acTp. yac
O01asi TPy10eMKOCTh
AUCHUIUIMHBI M0 Y4eOHOMY 12/324 7/189 5/135
MJIaHY
Konrakruas — padora - 6,22/168 3,56/96 2,66/72
ay/INTOPHBIE 3aHATHSI:
Jlexnun (JIek) 1,78/48 0,89/24 0,89/24
[Ipaktuueckue 3ausarus (113) 0,89/24 0,89/24 -
Jlaboparopusie 3anstus (JIad) 3,54/96 1,77/48 1,77/48
CamocrositeabHas padora (CP) 3,78/102 2,44/66 1,34/36
CamocTosATeNnbHOE N3YUCHHE 3.78/102 2 44/66 1.34/36
pa3esnoB AUCLHUILIMHEL ’ ’ ’
IK3aMeH 2/54 1/27 1/27
KonTtakTHas pabota — 03 03
IIPOMEKYTOYHAS aATTECTALVS ’ ’
[ToaroroBka K sK3amMeHy 26,7 26,7
Bujx koHTpoJs: IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Opranunueckas xumus» (b1.5.09)

1. Heap QMCHUIUIMHBI — MPUOOPETEHHE CTYJEHTaMHU 3HAHUI O CTPOEHUH OPraHUYEeCcKUX
COEJIMHEHUI, OCHOBHBIX XUMUYECKUX CBOMCTBAaX PazIMYHbIX KJIACCOB OPraHMYECKUX COCAMHEHUN
1 METOJIaX UX MOJY4YEHHUs, KaK MPOMBILUIEHHBIX, TaK U JJA0OPATOPHBIX.

2. B pe3syabTaTe H3y4eHUs] JUCHUILUINHBI CTY/IEHT J0JIKEeH:

Obnadams crienyromuMu 00mmenpodheccuoHaTbHBIMU KOMITETCHITUSMH

— crocOOHOCTBIO K camoopraHu3anuu 1 camooopaszosanuto (OK-7);

—CIIOCOOHOCTHI0 M TOTOBHOCTBIO HCIIOJI30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX
TUCUMIUIMH B ipodeccruonanbHoi aestenbHoctu (OIIK-1);

— FOTOBHOCTBIO HCIOJb30BaTh 3HAaHHUA O COBPEMEHHOW (U3MUecKol KapTHHE MHUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BELIECTBA JUIsl I[OHUMAaHUS
OKpYy»Karolero Mmupa u sisinenuit npuposl (OIIK-2);

— F'OTOBHOCTBIO MCIOJIb30BATh 3HAHUS O CTPOCHHUH BEILECTBA, IPUPOJIE XMMHUECKOMN CBSA3H B
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pa3IMYHBIX KJIaccaX XWMHUYECKMX COCIMHEHUW [UIi TOHMMAaHWS CBOWCTB MATEpPHAIIOB U
MEXaHHU3Ma XUMUYECKUX MTPOLIECCOB, MPOTEKAOMINX B oKpyxaromeM Mupe (OIIK-3);

3nams:

— TEOpPETUYECKHE OCHOBBI CTPOCHMS M CBOWCTB pAa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCAUHCHUM;

— CcmocoObl MOJy4EHHS] U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKHX
COCAUHCHUM;

— OCHOBHBIE MEXAHU3MbI TPOTEKAHMSI OPTaHUYECKUX PEaKIIHil;

Ymemo:

— IPUMEHSTh TEOPETHUYECKUE 3HAHUS JUISI CUHTE3a OPraHUYECKHX COCIUHEHHMM Pa3IM4HBIX
KJIaCCOB;

— QHAJIM3HUPOBATh U IIPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCANHEHUH;

— COCTaBJISITh CXEMbI CHHTE3a OPraHUYECKUX COCTMHEHNM, 3aJaHHOTO CTPOCHUS;

Braoemy:

— OCHOBaMHU HOMEHKJIATYPhI M KJIacCU(UKAIIUU OPTraHUIECKUX COCTMHECHHI;

— OCHOBHBIMH TEOPETUYECKUMU MPEICTABICHUSMHU B OPraHNYECKON XUMUU;

— HaBbIKaMH 000CHOBAHUS pallMOHAJIBHBIX CLIOCOO0B MOJIy4YEHUS! OPraHUYECKUX BEILECTB.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

l"anorenonpou3BoIHEIE. Knaccudukanmus. Howmenkiarypa. Ankui- u
aJlTIrajioreHuipl.apoMaruueckue  rajorenuanl.  WM3omepus.  Homenxmarypa.  CrnocoObl
nojiydeHusi. [IpocTpaHCTBEHHOE W 3JEKTPOHHOE cTpoeHue. Dusmyeckue cBoWcTBa. Peakuuu
HYKJIEO(UIBHOTO 3aMelleHuss M oTueruieHus. lloHaTtue HyKIeopUIbHOCTM U OCHOBHOCTHU
peareHToB. AMOUJICHTHbBIE HYKI€O(PHIbHBIE pEareHThI.

DNeMEeHTOOpraHM4eckre  COeAMHEHUsA. Tumbl  CcBA3€il B DJIEMEHTOPraHUYECKUX
coemuHeHUAX. CrocoObl TOJNydeHUs JHUTHH- W MarHUAOPTaHWYECKHX COeIWHEeHHMH. Peakius
I'punbsipa, MexanusMm. Peakuum ¢ KapOOHWIBHBIMH COEAMHEHUSMU. [loJIymOpBOMHUKH W
HaHOJIEKTPOHHMKA HA OCHOBE OPTaHUYCKUX COCITUHEHUM.

Crouptel. @enosbl.  [Ipocteie 3dupbl. OnokcucoenuHEHHs. AJBACTUIBI, KETOHBI.
KapOoHoBbIE KHMCIOTHI U UX NPOU3BOAHBIE. B KakIOM Kilacce paccMaTpuBalOTCs CIEIYIOIINE
paszzeinbl: U30Mepusi, HOMEHKJIATypa, PU3NYECKUEe U XUMHUYECKHUE CBOMCTBA, CLIOCOOBI MOITY4EHUS.
MexaHu3MBbl peakuuii.

KapOoHoBble KHCIIOTBI M HMX HPOU3BOJAHBIE. B KaxaoM Kiacce paccMaTpUBArOTCs
CIIEYIOIKE pa3/ieibl: U30MEpHs, HOMEHKIATypa, GU3NYECKUE U XUMUYECKUE CBOMCTBA, CIIOCOOBI
oay4eHus1. MexaHu3Mbl peakInui.

ManonoBeiii 3¢up. Ilomydenne. Crpoenue, CH-Kucnornocts. Peakumm kxonaeHcammu
MaJIOHOBOTO 3(Hpa WU MAaJOHOBOW KHCJIOTHI C alibJerujaMu. AMHUHOKHCIOTHI. JlmkapOOHOBBIE
KHCJIOTBI.

A3zoTconepxamuye COeqUHEHUS. Hutpocoennuenns. Amunbpl. B kaxaoM Kiacce
paccMaTpuBalOTCs CIEAYIOLUE pa3felibl: U30MepUs, HOMEHKIATypa, QU3NYeCKue U XUMHUYECKUE
CBOICTBa, CIIOCOOBI MOJTydyeHUsl. MeXxaHU3Mbl peakLui.

A3a- 1 1na3ocoeMHEHNs

[Tonyyenue nuazocoeAMHEHUIN peakIuend TMa30TUPOBAHUS: YCIOBHS IIPOBEICHUS PEAKIIUU
u MexaHu3M. Dusnyeckue CBOWCTBA. XHUMHYeCKHMe cBoucTBa. [lolyueHMe W NpPUMEHEHHUE
a30COEIMHECHU.

4. O0beM yueOHOMH THCUMTITHHBI

. B 3auerHbIX B akanemuueckux
Bun yuebnoit paboTsl
€IMHULIAX yacax

OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 3 108

10 Y4eOHOMY ILIAHY

KonrakTtHas  paGora —  ayaMTOpHbIe 1,3 48
3aHATHSA:

Jlexmm (JIek) 0,4 16
[Tpaxtnueckue 3anstus (113) 0,9 32
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CamocrositesbHas padora (CP): 1,7 60
KoHnTakTHas camocrositesnibHas pabota 0,4
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 59,6
JMCIUTUTHHEI
Bua koHTpoJsn: 3ader c oleHKOM
B 3auerHbIx B
Bun yuebnoit paboTsl €AMHULAX ACTPOHOMUYECKHX.
qacax
OO0mast Tpy10eMKOCTh JHCIUIIIMHBI 3 81
10 Y4eOHOMY ILIAHY
KonrakTHass pabora —  ayauTOpHBIE 13 36
3aHSTHS: ’
Jlexmmm (JIek) 0,4 12
[Tpaxtnueckue 3anstus (113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
KonrakTHas camocrositenbHas pabota 0,3
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 44.7
U CITUILINHEI ’
Bua konTpos: 3ader c onleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«®usnueckass xumus» (b1.6.10)

1. eab AUMCHMIUIMHBI — PACKPbITh CMBICI OCHOBHBIX 3aKOHOB, YIPABIISIIOIIMX XOJIOM
XMMHMUYECKOTO Ipoliecca, MoKa3aTh 00JacTU MPHIIOKEHUSI 3TUX 3aKOHOB M HAYYUTh CTYJIEHTa
IPaMOTHO MIPUMEHSTDH UX MPU PELICHUH KOHKPETHBIX TEOPETUUECKUX U MTPAKTUUYECKHUX 3a/1au.

2. B pesyabTarte ndy4yeHus Kypca «Du3nyecKoil XMMHI) CTYACHT HOJI/KEH:

Obnadams cnenyronumu oomenpodeccnonanbHbiMu komiereHuusimu (OI1K):

— CHOCOOHOCTBIO M TOTOBHOCTH HCIIOJIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUTLINH B ipodeccrnonanbHon aesitenbHocTH (OITK-1);

— TOTOBHOCTHIO HCIOJB30BaTh 3HAHMSI O COBPEMEHHOM (U3MYECKOW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUHU BEIIEeCTBAa Uil IOHUMAaHUS
OKpYy»Karolero Mmupa u sisnenuit npuposl (OIIK-2);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHME O CTPOCHUHU BELIECTBA, MPHUPOJA XUMHUUYECKOH CBSI3U B
pa3IMyYHbIX KJlaccaX XUMHYECKMX COCAMHEHUW MJisi MOHUMAaHHS CBOWCTB MaTepHallioB U
MEXaHHU3Ma XUMUYECKUX MPOLIECCOB, MPOTEKaOIMMX B okpysxkatouieM mupe (OI1K-3).

3nams:

— OCHOBHBIE 3aKOHbl (U3MUECKONW XUMHUH, B3aUMOCBA3b (U3MUECKUX U XUMHUYECKHX
XapaKTEepPUCTUK MPOIECCa;

— IyTH OINpeAeNeHUs BAXKHEHIIMX XapaKTePUCTHUK XUMHUYECKOTO0 paBHOBECHUS (KOHCTAHTHI
paBHOBECHS, PABHOBECHOI'O BBIXOJ1a MPOAYKTA, CTEIIEHHU MPEBPAILEHUsI UCXOAHbBIX BEIIECTB) U
BIIMSIHUS PA3JIMYHBIX (PAKTOPOB HA CMELIEHHE XMMHUECKOTO PaBHOBECHUS,

— YCJOBHUSl YCTaHOBJIEHUS ()a30BbIX PABHOBECUN B OJHO- U MHOTOKOMIIOHEHTHBIX CHCTEMax,
BO3MOXHOCTH Pa3JIENCHUs CJIOXKHBIX CUCTEM Ha COCTABJISIOLINE KOMIIOHEHTHI;

— TEpMOJMHAMHUYECKOE ONMCAHUE CBOMCTB WJCAIbHBIX U HEUJCAbHBIX PACTBOPOB, MOJIXOAbI K
HAXO0XJACHUIO MapIUAIbHBIX MOJIIPHBIX BEIMUYUH KOMIIOHEHTOB pacTBOpA.

Ymemo:

— IOpPUMEHATb TEOPETUYECKHUE 3HAHMSI M OKCIEPUMEHTAIbHBIE METOJbl  MCCIEI0BAHUS
¢bu3nyYecKoi XMMUHU IPU PellIeHUuH NPoPeCCUOHATIbHBIX 3a/1a4;

— IPOBOAMUTH TEPMOJMHAMUYECKUE PACUETHI, OCYILECTBIATh aHAIU3 U HAa OCHOBE 3TOr0 JeNaTh
000CHOBAHHBIE BLEIBOILL;
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— IpeJCKa3blBaTh M HAXOJUTh ONTHMAJIbHBIE YCJIOBUSI MPOBEACHMUSI XMMUYECKOTO Ipolecca C
LEJIbI0 TIOJYYEHHS] MaKCUMaJIbHO BO3MOKHOTO BBIX0/1a MHTEPECYIOLIEro MPOIyKTa;

— TPEACTaBJATh JaHHBIC JIAOOPATOPHOTO HCCIeAOBaHMS B Tpaduueckoil GopmMe U Ha OCHOBE
MOJIyYEHHBIX 3aBUCUMOCTEH ONpENeNsiTh COOTBETCTBYIOUIME TEPMOJMHAMUYECKHE U
KMHETUYECKUE XapaKTEPUCTUKU XUMUUECKONH CUCTEMbBI U XUMUYECKOTO MPOIIECCa;

— IOpPOBOAWTH AHAIU3 M KPUTUYECKU OLEHUBATh IOJIyYE€HHBIE IKCIEPUMEHTAJIbHBIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA 0a3€ MPOBEAEHHBIX OIBITOB.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJOB (PU3UUECKOW XUMHUU JJIsl PpelICHUS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

— HaBbIKAMU ONpEJEJNICHUS. COCTOSIHUS PAaBHOBECHS U CaMOIPOW3BOJILHOTO HaIlPaBJICHUS
XMUMHYECKOTO poIecca;

— npueMaMu oOpabOTKM MOJIyYEHHBIX OINBITHBIX NAHHBIX ISl BBISIBJICHHUS W YCTaHOBJICHHUS
B3aUMOCBS3€H MEXKIy TEPMOJUHAMUYECKHMMH CBOWCTBaMU U (U3NYECKUMHU IapaMeTpamu
nporecca;

— 3HAHUAMM OCHOBHBIX 3aKOHOB (M3MYECKOM XUMHMM JIs COJEpXKATebHON HHTEpIpeTaluu
TEPMOJIMHAMUYECKHUX PacUETOB;

3. KpaTkoe coaepskaHue JMCHUILTHHBI

XuMHYeCKasi TePMOAMHAMUKA. 1-bIil U 2-01 3aKOHBI TEPMOJMHAMUKH, rTocTynaT [limaHka.
B3aumocBs3p TemnoTel, pabOThl U M3MEHEHUS BHYTPEHHEH 3HEPrUM B IPOLECCaX C Y4acTHUEM
uaeanpHoro rasa. TemnmoéMmkocTh TBEPABIX. Kuakux U razooOpa3HbIX BelIeCTB. TepMOXUMUSL.
Brruucnenue TemioBeIXx 3(PQPEKTOB XUMUYECKUX PEAKIUH, TpoieccoB (a3oBhIX NEPEXOIOB,
pacTBOpeHUsT H JPYrux (PU3MKO-XMMHUYECKHX TIporeccoB. OHeprus [ubOca wu »Heprus
lenpMronpia Kak KpUTEpUM HalpaBiIeHUS XUMHYECKOro rmnpouecca. Pacuér abconroTHON
SHTPONMH. XUMUYECKOE paBHOBecHe. KOHCTaHTa XMMUYECKOTO PABHOBECUS U METOJIBI €€ pacuéra
U DKCIIEPUMEHTAIILHOTO OIpeeNeHns. PaBHOBECHBIH BBIXOJ MPOJYKTA, BIUSHUE IaBJICHUS,
TEMIIepaTypbl, MPUMECH HHEPTHOIO ra3a Ha PABHOBECHBIM BBIXOJA. YPaBHEHUSI H30TEPMbl U
n3zo0apel Bant-I'opda. Cratuctuueckas repmoanHamuka. Pacuér tepmoauHamMuueckux QyHKUnn
Ha 0a3e MpeACcTaBIEeHUN O CyMME MO COCTOSIHUSIM.

@da3oBble paBHOBecHUs] B OJHOKOMIIOHEHTHBIX cucTemMax. @a30oBble MEpexoapl H
¢dazoBas nuarpamMma COCTOSIHUSI U OJHOKOMIIOHEHTHBIX cucTeM. TpoilHas Touka. YpaBHEHUE
Knaneiipona-Knay3suyca. 3aBucuMOCTb [JaBJ€HMSI HACBHILIEHHOTO TMapa OT TeMIepaTyphl.
Ompenenenne TepMOIMHAMHUUYECKHX (QYHKIUN mporecca (a3zoBoro mepexona. Kpurudeckas
TeMIleparypa.

Tepmogunamuyeckasi Teopusi pacTBopoB. Kiaccudukauus pactBopoB. CnocoOsl
BBIpOKEHUS cocTaBa pactBopa. [lapumanbHble MoOJspHbIE BeNUYMHBI. YpaBHeHus ['nOOca-
HMiorema. UneanpHbie pacTBOphl. TepmoaumHamMuueckue (GYHKIMH CMEIICHUS IS HJIeaTbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pa3OaBieHHbIE pacTBOpbI, 3akoH ['eHpu. HewpeanbHbie
pacTBOpbl,  NOJOXKUTENbHBIE W  OTpULIATEIbHBbIE  OTKJIOHEHHS OT  3akoHa  Payns.
TepMmoauHaMHuecKoe OINMCAaHUE HEHUJEANbHBIX PACTBOPOB, AKTUBHOCTh, KO3(duuMeHT
akTUBHOCTH. KoJmMraTuBHble CBOWCTBA paCTBOPOB HEJIETYYMX BEILIECTB B JIETY4YEM PacCTBOPUTEIIE.
Kpuockonus, 36ymnuockonus. OcMoC, 0OCMOTUYECKOE JIaBJICHHE.

da3oBble paBHOBeCHS] B MHOIOKOMIIOHEHTHBIX cHcTeMaX. JuarpaMMbl <JlaBjeHHE-
COCTaB», «TEMIIEPATypa-CoOCTaB», «COCTAaB Iapa-CcoOCTaB JKUIKOCTU» Uil HJCAIbHBIX U
HEUJIeaTbHBIX PAcTBOPOB. 3akoHbl [nOOca-KonoBasoBa, Aszeorpornusi. DU3MKO-XUMUYECKHE
OCHOBBI pa3/ielieHHsl KUAKUX cMmecell, pektudukanus. DOU3NKO-XUMHUYECKUH M TEPMUUECKHM
aHayu3. Pa3nuuHble TUIBI JUarpaMm MjaBKOCTH. DBTekTHKa. [IpaBuiio a3 u npaBuio peryara.

4. O0beM yueOHOMH THCHMILIHHBI

B 3a4CTHBIX

Bunel yue6HOM pabOThI JR—— B AKaJEM. Jacax
OO0mast Tpy10eMKOCTh JMCHUILVINHBI 110 y4eOHOMY 5.0 180
MJIAHY ’
KonrakTHasi paboTa — ayIuTOPHBbIE 3aHATHS: 1,78 64
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Jlexuuu (Jlek) 0,89 32
[TpaxTnueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMOoCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHHBI 2,22 80
JK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4
[ToaroTroBka K 3K3aMeHy 35,6
Buja koHTpOJISI: JIK3aMeH
Bitb! yueHoi paboTs! B 3aYETHBIX B aCTPOHOM.
eIMHUIIAX yacax

OO0mast Tpy10eMKOCTb JMCHUILIMHBI 110 y4eOHOMY 5.0 135
MJIAHY ’

KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
[TpakTnueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMoCTOsATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHHBI 2,22 60
JK3aMeH 1 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3
ITonroroBka K sK3amMeHy 26,7

Buja xoHTpOJIST: JK3aMeH

AHHOTanus padoyeil MporpaMMbl AU CUUIJIHHBI
«Kongougnas xumus» (b1.b.11)

1. Heab AuCHUIIMHBI — O3HAKOMIIEHHE CTYACHTOB C OCHOBAMH TEPMOJUHAMUKHU
MTOBEPXHOCTHBIX SIBJIEHUH, CII0COOaMU TOIYYEHUS U BaXKHEHIIIMMH CBOMCTBAMU JAUCIIEPCHBIX
CHUCTEM.

2. B pe3yabTaTe H3y4eHUs1 JUCHHUILIMHBI CTYIEHT J10J/IZKeH
oonadame cnenyromumu odmenpodeccruonansubiMu komrereHuusmu (OI1K):

— CHOCOOHOCTBIO M TOTOBHOCTH HCIIOJI30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCUMIUIMH B ipodeccruonanbHon aestenbHocT (OIIK-1);

— TOTOBHOCTHIO HCIOJB30BaTh 3HAHMSI O COBPEMEHHOM (U3MUEeCKOW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUHU BEIIEeCTBAa Uil IOHUMAaHUS
OKpYy»Karolero Mmupa u sipinenuit npuposl (OIIK-2);

— TOTOBHOCTHIO MCIIOJIb30BaTh 3HAHME O CTPOCHUU BELIECTBA, MPHUPOJA XUMHUUYECKOH CBSI3U B
pa3IMyYHBIX KJlaccaX XUMHYECKMX COCJAMHEHUN i MOHUMAaHHs CBOWCTB MaTepHalioB U
MEXaHHU3Ma XUMUYECKUX MPOLIECCOB, MPOTEKaoIMMX B okpyxkatouieM mupe (OIIK-3).
3HAMb:

OCHOBHBIE MTOHATHUS U COOTHOIIEHUS TEPMOJIUHAMUKHI TOBEPXHOCTHBIX SIBJICHUN
(TepMOIMHAMUKa MMOBEPXHOCTHOTO CJIOS; a/ire3us, CMauuBaHUE U pacTEKaHUE KHUAKOCTEH;
JHMCIIEPCHOCTh U TEPMOJUHAMHUYECKHE CBOICTBA Te; aCOPOLIMs ra30B U NapoB, acopOLus u3
pacTBOpPOB);

OCHOBHBIE METO/IbI TIOJTYYEHHUSI TUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBA JAUCIIEPCHBIX CUCTEM (DJIEKTPOIIOBEPXHOCTHBIE CBOMCTBA;
KMHETUYECKHE U ONTUYECKHE CBOMCTBA; CBOIICTBA PACTBOPOB KOJUIOMIHBIX IIOBEPXHOCTHO-
AKTUBHBIX BEILIECTB);

OCHOBHBIE ITOHATHUS U COOTHOIIIEHUSI TEOPUI arperaTUBHOM yCTOMYMBOCTU U KOAryJIsLIUU
JTMO0(POOHBIX TUCIIEPCHBIX CUCTEM;

OCHOBHbBIE 3aKOHOMEPHOCTHU CTPYKTYpPOOOpPa30BaHUs U PEOJIOIMUECKUE CBOIICTBA
JMCTIEPCHBIX CUCTEM;

ymembp:
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IIPOBOJIUTH PACUETHI C UCII0JIb30BAHNEM OCHOBHBIX COOTHOILLIEHUI TEPMOIMHAMUKU
MTOBEPXHOCTHBIX SIBJIEHUI U pacueThl OCHOBHBIX XapaKTEPUCTHK AUCIIEPCHBIX CUCTEM;

enademo:

METO/IaMU U3MEPEHUsI OBEPXHOCTHOIO HATSKEHHUS, KPAeBOTO YIJia, BEJIMYMHBI aJcopOLun
U yIelNbHOW TOBEPXHOCTH, BSI3KOCTH, KPUTHUECKON KOHIEHTPAUH MHUIEIII000pa30BaHusl,
AJIEKTPOKMHETHYECKOTO MOTEHIIMAIa; METOIaMU IPOBEJACHUS IUCIIEPCUOHHOTO aHallu3a, CUHTE3a
JMCTIEPCHBIX CUCTEM U OLICHKU MX arperaTuBHON YCTOMUMBOCTH.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI
Monyns 1. Ilpeamer u npusHaku 0OBEKTOB KOJIJIOUIHOW XUMHH

Komnouanass xumusi - Hayka O IIOBEPXHOCTHBIX SIBICHHUSX U JAMCIEPCHBIX CHUCTEMaXx.
OcHOBHbIE NPU3HAKU JUCIEPCHBIX CUCTEM - I'€TEPOTr€HHOCTh U JUCIEPCHOCTH; IMOBEPXHOCTHAS
SHEprusi; KOJIMYECTBEHHBbIE XapaKTEPUCTHKU AucrnepcHocTd. Kiaccudukamus aucrepcHbIX
CHUCTEM.

Monyns 2. TepmoarHaMuKa OBEPXHOCTHBIX SIBJICHUI

OO01as XapaKTepucTHKa MMOBEPXHOCTHON 3Hepruu. [loBepxHOCTHOE HATSKEHUE. Y paBHEHHE
['uO6ca-I'enpMronpua Juisi BHYTPEHHEH  ylEIbHOM NOBEPXHOCTHOM 3HEpruu  (MOJIHOU
MMOBEPXHOCTHOU YHEPTUH).

Merton n30eiTkOB ['160ca. dyHaameHTanpHOE aacopOImoHHoe ypaBHenue [ ' nooca. YactHoe
BbIpakeHue ypaBHeHHs ['106ca. [loBepXHOCTHO-aKTHUBHBIE M IOBEPXHOCTHO-UHAKTHBHbBIE
BEIIECTBA.

Anre3us u koresus. YpaBHenue [lronpe mais pabotel aare3un. CmauuBanue, 3akoH OHra.
VYpasuenue [ronpe-lOnra. Pacrekanue xuakxocreld, ko3¢p¢uuueHT pacrtekaHus no ['apkuHcy.
Oddext Mapanronu, mpaBuiio AHTOHOBA.

[IpaBuno ¢a3 ['mb0ca u nucnepcHocTh. BiusHue KpuBHU3HBI MOBEPXHOCTH HA BHYTPEHHEE
naBneHue ten (ypaBHenue Jlammaca). Kamumnsipaeie siBinenusi. YpaBHenue KenbBuna. Brusinue
JMCIIEPCHOCTH HA PacTBOPUMOCTb, KOHCTAaHTY PAaBHOBECHS XMMUYECKOH peakluu, TeMIeparypy
(dazoBoro nepexoa.

Metonpl MoJydueHHUsT JAMCIEPCHBIX CHCTeM. YpaBHeHue PeOunzaepa 1isi  paboThI
mucneprupoBanus. Dddexkr Pebunaepa. ['omoreHHas M reTeporeHHas KOHJIEHCAlUs. DHEPrus
['n60ca o6pazoBanus 3apoapiiia HOBOH (a3bl. Kunernka oOpazoBaHusi HOBOU (ha3sl.

Mopyns 3. AncopOLMOHHBIE PAaBHOBECHUS

[Ipupona aacopOLUMOHHBIX CHII. ANCOpOLMS T'a30B U MAapOB Ha OJHOPOJHON MOBEPXHOCTH.
3akoH ['enpu. Mogens u ypaBHeHue Jlenrmropa. Teopusi MOJMMOJIEKYISIpHON ajacopOLuu
Bbpynayaspa, Ommera, Tennepa (BOT). Onpenenenue yaenpHo#M noBepxHOCTH MeTo1oM bBIT.

Ancopbuust ra30B M NMapoB Ha NOPUCTBIX Marepuanax. Knaccuduxamnus nop no JyOuHuny.
Teopuss xanmwuisipHOM KoOHJeHcaluu. Pacuer wuHTerpasbHOM M audepeHInaTbHON KPUBBIX
pacnpezeneHuss oobemMa nop o pasmMepam.

AncopOuusi Ha MHUKPOTOPUCTBIX MaTepualax. [TorenumansHas Tteopus IlonsiHu.
Xapaktepuctuyeckas Kpupas ajacopomuu. OOoOmeHHoe ypaBHeHHE Teopuu JlyOmHMHA
00BEMHOT0 3al0JIHEHHs] MUKPOTIOp, ypaBHeHue JlyOunuHa - PagymikeBuya.

AncopOuusi MOBEpXHOCTHO-aKTUBHBIX BellecTB. IIpaBuiio roxiio - TpayOe. 3aBucuMocTh
IIOBEPXHOCTHOI'O HATSHKEHUsT OT cocTaBa pacTBopa. YpaBHeHue llImmkoBckoro. YpaBHeHus
COCTOSIHUS Ta3000pa3HbIX MOBEPXHOCTHBIX (aIcOpPOLIMOHHBIX) MIeHOK. Becsl Jlenrmiopa.

Mopyns 4. DnekTpudecKue sSBICHUS Ha TOBEPXHOCTH

Mexanu3mbl 00pa3zoBaHus 1BoHHOro 3iekTpuyeckoro cios (I3C). YpaBuenus Jlunnmana.
Onexktpokammwuisipabie  kpuBbie. Teopum crpoenus J[DC. Pemenue ypaBuenus Ilyaccona-
bonbimana muist tuddysnoit yactu JA2C. 19C no teopun Lltepna, nepesapsiika moBEpXHOCTH.

DNEeKTPOKUHETUYECKUE  SIBJICHUS,  DJCKTPOKMHETUYECKUH  NOTEHUHaJd.  YpaBHEHHE
['enbmromnbiia-CMOITyXOBCKOTO JIJIsT SJIEKTPOOCMOCaA U 3IeKTpodopesa.

Monyns 5. Kunernueckne cBOMCTBA AUCIEPCHBIX CHCTEM

CBsI3b CKOPOCTH OCAXJICHUS YaCTHI] C UX pa3MepoM. YcioBus cobmoneHus 3akoHa Crokca.
CennMeHTALlMOHHBIM aHaIU3 MOJIMJUCHEPCHBIX cucTeM. Kpuble pacnpeneneHusi 4acTUll IO
pasmepam. [Ipupoaa OpoyHOBCKOTO ABMIKEHHUA. 3aKOH DiHIITEHHA - CMOIyxXoBcKOro. CreacTBus
u3 Teopuu OpoyHOBCckoro mBmkeHus. CeaumeHTanmoHHO-TU(M(PY3MOHHOE paBHOBECHUE,
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TUIICOMETPUYECKUH 3aKOH.
Monynb 6. ArperaTuBHasi yCTOMUMBOCTb U KOAryJIsiUsl AUCTIEPCHBIX CUCTEM

CenuMeHTallMOHHAS M arperatuBHas yCTOMYMBOCTH cucTeM. JlnoduiabHbie U 110(poOHbBIE
cucrembl. Kpurepuit nuodpunbHoctn 1o PeOunnepy-lLllykuny. JlnoduibHble nucnepcHble
cucrtembl. Kitaccugukanys noBepXHOCTHO-aKTUBHBIX BellecTB. TepMoInHaMUKa U MEXaHU3M MU-
uemtooOpazoBanust. Crpoenune munenn [IAB. Comrobunuzauusa. Kputuueckas KOHIEHTpanus
MULEI000pa30BaHMsl, METO/IbI €€ OTIPEIEIICHUSI.

JInodpoOHbIe nucnepcHble cucTeMbl. PakTOpbl yCTOMYMBOCTH JTUOPOOHBIX cucTteM. beicTpas
u MemieHHas koarymsuus. Kuneruka koarynsuuun no CMOJIyXOBCKOMY. 3aBUCHMOCTb 4YHCIIA
YacTUIl pa3HOro mnopsaka oT BpemeHU. OCHOBHbIE MOJIOKEHHUsT Teopuu J[lepsiruna, Jlannay,
@epgest, OpepOeka (JJIPO). PackiuHuparoiee naBieHHe U €ro cocrasistoniue. OoOiee
yYpaBHEHHUE MJIsi DHEPrMM B3aUMOJICHCTBUS AMCIEPCHBIX dYacTull. lloTeHuumanbHbIE KpHUBBIE
B3aMMOJCUCTBUS 4YacTul. HelTpanu3almoHHas W KOHIIEHTpauuMoHHas koaryisuus. I[IpaBuio
[yneue-I'apam.

Monynb 7. CTpykTypoOoOpa3oBaHHE U CTPYKTYPHO-MEXaHUUYECKUE CBOMCTBA IUCIIEPCHBIX CUCTEM

Tunel cTpykTyp, 00pa3yrouuxcs B JUCIEPCHBIX CHCTEMax. B3auMocBs3b MEXIy BHIOM
MOTEHIMATILHOW KpuBO#l B3aumojencTBus vactul (mo teopuu AJIPO) u TUNIOM BO3HMKAIOIIMX
CTpyKTYp. KoarynsnoHHO-TUKCOTPOIHbIE U KOH/IEHCAIIMOHHO-KPUCTANIN3ALIMOHHBIE CTPYKTYPBHI.

Peonornueckuif MeTon uccienoBaHUS JIUCHEPCHBIX cucTeM. OCHOBHBIE TMOHSTHUS U
ujeanbHble 3aKOHBI Peooruu. MoiearupoBaHue peoIOTHYECKUX CBONCTB Tell.

Knaccudukanus 1ucnepcHbIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKUM CBOMCTBaM. Bs3kocTh
KUJKUX arperaTUBHO YCTOMYMBBIX AUCIIEPCHBIX cUCTeM. YpaBHeHUs DiHiTeiHa, [ltaynunrepa,
Mapka - XayBuHka. Peonormueckue CBOWCTBa CTPYKTYpPUPOBAHHBIX JKUIKOOOpa3sHBIX U
TBEPAO0OPA3HBIX CUCTEM.

4. O0beM yueOHOM THCUMTIIHHBI

. B 3aueTHBIX B akagemuyecknx
Buabl yyedHoii padoThI
eIMHHUIAX yacax
O0mast Tpy/10eMKOCTh JMCHUIIMHBI 5 180
10 Y4eOHOMY ILIAHY
KonTakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64
Ulexmmm (JIex) 0,89 32
JlaGoparopusie 3anstus (JIad) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
[loaroroBka K 1ab0paTopHBIM paboTam 1,11 40
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 1,11 40
JK3aMeH 1 36
KoHTakTHas paboTa — MpOMEKXYTOUYHAsI ATTECTAIS 0,4
[loaroToBka K 3K3aMeHy 35,6
Buja koHTpOJIST: JIK3aMeH
B
. B 3aueTHBIX
Buabl yuedHoii padoThI ACTPOHOMUYECKHUX
eIMHHIAX qacax
O0mast Tpy10eMKOCTb JMCHUIIIMHBI 5 135
10 Y4eOHOMY ILIAHY
KoHnTakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 48
Ulexmmm (JIex) 0,89 24
JlaGoparopusie 3anstus (JIad) 0,89 24
CamocrositesbHas padora (CP) 2,22 60
[loaroroBka k 1a60paTOpHBIM paboTam 1,11 30
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 1,11 30
JK3aMeH 1 27
KoHTakTHas paboTa — MpOMEKXYTOUYHAsI ATTECTAIHS 0,3
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[loaroroBka K 3K3aMeHy 26,7
Buja xoHTpoOJISI: JIK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«AHaIMTHYeCKasi XMMUA U QU3NKO-XUMHYecKHe MeToabl anaiau3a» (b1.b.12)

1. Heap ucuMnInHbI - IpuoOpeTeHrne oO0yJarouMMuUCs 3HaHUN 110 OCHOBHBIM I'PYIIIIaM METOJIOB
XMMHMUYECKOTO  aHalu3a, Haubojee IIMPOKO TMPUMEHSEMBIX B  IPOMBILUIEHHOCTH U
UCCIIEIOBATENIbCKOW paldoTe, a TakKe KOMIIETEHIMM, HeOOXOUMBIX XUMUKAM-TEXHOJIOTaM BCEX
CHEIHaIbHOCTEH JUIsl pellIeHNs KOHKPETHBIX 33/1a4 XUMUYECKOTO aHAIN3a.
2. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS AU CHHUILIMHBI
oonadame cnenyromumu odmenpodeccruonanbubiMu komrereHuusmu (OI1K):
- CHOCOOHOCTHIO M TOTOBHOCTBIO HCIIOJIb30BaThb OCHOBHBIE 3aKOHbI E€CTECTBEHHOHAYYHBIX
JUCUMIUIMH B ipodeccruonanbHon aestenbHocTt (OIIK-1);
- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAaHUSA O CTPOCHUU BEUIECTBA, NMPUPOJE XUMHUYECKOW CBSI3U B
pPa3IMyYHBIX KJaccax XUMHUYECKMX COCAMHEHMH Ui TMOHHMMaHUS CBOWCTB MaTepUalioB H
MeXaHU3Ma XMMHYECKHX MPOIECCOB, MPOTEKAONINX B okpyxkaromem mupe (OIIK-3);
3Hamb:
OCHOBHBIE NTOHATHUS, TEPMUHBI, METO/IbI U IPUEMBI KAUECTBEHHOTO M KOJMYECTBEHHOTO
XMUMHUYECKOTO aHajliMu3a, TEOPUI0 XUMHUYECKHMX U (U3MKO-XMMHMYECKHX METOJ0B aHalu3a,
MPUHIMIBI PA0OTHI OCHOBHBIX MPUOOPOB B PU3UKO-XUMUYECKUX METO/IaX;
ymembp:
[NPUMEHATh NPUOOPETEHHbIE MPAKTUYECKHE HAaBBIKM B MPOPECCUOHANBHON NEATENbHOCTH MAJIs
pelIeHNs KOHKPETHBIX 3a/1a4; BJIaJIeTh: IOHUMAHUEM LieJiel U alrOpUTMOB XUMHUYECKOTO aHAIIN3a,
criocobaMu perieHusl aHaJTUTHYECKUX 3ajlad, OL[EHKON BO3MOYKHOCTEW Ka)KJI0TO METOJla aHaJlu3a,
OCHOBAaMHU METPOJIOTMUYECKOM OLIEHKH PE3yJIbTAaTOB KOJIMYECTBEHHOI'O XUMHUYECKOTO aHaJIn3a;
enademu:
MOHMMAaHHUEM LIeJIell U aNrOpUTMOB XMMHUYECKOI0 aHaJIM3a, CIoco0aMy peLIeHHs] aHATMTHUYECKUX
3aJla4, OLIEHKON BO3MOXKHOCTEH Ka)XIO0ro METO/a aHaju3a, OCHOBAMU METPOJIOTMYECKOW OLEHKU
pe3yJbTaTOB KOJIMYECTBEHHOI'O XUMHUECKOTO aHAIN3a;
umemsy npeocmaeiienue O €IUHOU JIOTMKE XMMHUYECKOTOo aHaju3a, O MHOrooOpa3uu MeETOJI0B
XMMHMUYECKOTO aHaju3a U O KOHTpOJE KadecTBa pPe3ylbTaTOB KOJWYECTBEHHOI'O XUMHYECKOIO
aHaJyu3a.
3. Coaep:xkanue JUCHUNIMHBI
Beenenue. Ilonstue o0 ananutudeckoil xumuu (AX) Kak O CHCTEME 3HAHUM, IMO3BOJISIONICH
YCTAaHOBUTH KaUYeCTBEHHBIM M KOJWYECTBEHHBINM cOcTaB BemiecTBa. 3amauu AX. AHaTUTHYECKUN
CUTHAJI KaK HOCUTEIh KA4eCTBEHHOW W KOJMYECTBEHHOW HH(popMarmu 00 OOBEKTe aHamu3a.
[Tonatue o mpobooTOOpe u mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS, NPEIBABIIEMBIE K
METO/IaM XMMHUYECKOI0 aHalu3a. YCJIOBUS BBIIIOJHEHUS OIpeaeiaeHuil. AHanutuyeckas ¢opma,
aHAJIMUTUYECKUE MPU3HAKU. AHATUTHYECKHE KIACCU(PUKAMU KAaTUOHOB U aHUOHOB.
Cucrematnueckuii U ApoOHbIN aHanu3. COBpeMEHHbIE METOJIbl MIACHTHU(PUKALUU 3JIEMEHTOB U
coenuHeHu. OpraHuyeckre aHAJIUTUYECKHE PEareHThl B aHAIM3€ HEOPraHWYECKUX BEILECTB.
PaBHOBecHs B aQHAJIWTUYECKMX T'OMOT€HHBIX M TETEpPOreHHbIX cucTeMax. OCHOBHbBIE THIIbI
peakuuii, mnpuMeHseMbix B AX  (KHCIOTHO-OCHOBHOE  B3aWMOJCHCTBHUE, OKHCIICHHE-
BOCCTaHOBJIEHHE, KOMILJIEKCOOOpa3oBaHue, ocaxkaeHue). OnucaHue paBHOBECHS aHATUTHUYECKHUX
peakuuil ¢ MOMOUIbI0 KOHCTAHT PAaBHOBECHS. YUeT MOOOYHBIX peaklMil ¢ MOMOIIBIO ammapaTa
YCIIOBHBIX KOHCTAHT paBHOBecus. VIcmonb30oBaHME YCIOBHBIX KOHCTAaHT paBHOBECHS IS
ONTUMM3ALMKM AHAIUTUYECKUX PEaKUUd M NPAKTUYECKUX YCIOBUM HX BbINOJHEHUS. OCHOBBI
METO/IOB KOJIMYECTBEHHOI'O XUMHUYECKOro aHanu3a. MeToJpl KOJIMYECTBEHHOIO aHalIu3a.
TpeOGoBanus, NpeabsIBIsEMble K XUMUUECKUM PEAKIUSAM, UCIIOJIb3YEMBbIM B XUMUYECKOM aHAJIU3E.
Oranbl KOJMYECTBEHHOTO aHanu3a. lloHATue o rpaBHMeTpUuYecKOM aHaiu3e. TeopeTuueckue
OCHOBbI TUTPUMETPUYECKOro aHanuza. llpuembl TUTpoBaHus. PacueTsl B TUTpUMETPUH.
I'paduueckoe  otoOpakenme  mpomecca  turpoBaHus. CKadyoK  THTPOBAaHUS,  TOYKa
SKBHUBAJIEHTHOCTH, KOHEYHAas TOYKAa TUTpoBaHus. llepBuuHble M BTOpHUYHBIE cTaHAApThl. MeTon
KHCJIOTHO-OCHOBHOTO ~TUTPOBaHUs. BbIOOp KHCIOTHO-OCHOBHOTO HHIuKatopa. llpumepst

28



omnpezeneHuid. MeToibl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTpoBaHUS. OKHUCINUTEIbHO-
BOCCTAaHOBUTENbHBIN NOTEHIHAL. DaKTOPHI, BIMSIONIME HA €r0 BeJIMUUHY. Y paBHeHue HepHcra.
[epmanranatomerpus.  Mogomerpus.  Ontummsanus — ycioBuil  ompemenenus.  Meron
KOMILJIEKCOHOMETPUYECKOTO  TUTpoBaHUs. (OCOOEHHOCTH peakUuid KOMIUIEKCOOOpa30BaHuUs
(xematooOpazoBanusi) HOHOB MeTamioB ¢ OJITA. Bpibop oOnTUManmbHBIX  yCIOBUU
KOMILJIEKCOHOMETPUUYECKOTO TUTPOBaHUs. TUTpOBaHUE 110 METOly OCaKJeHHs. MeTposioruyeckas
OIICHKa pe3y/lbTaTOB aHaiu3a. MHAWKAaTOpHbIE M MHCTPYMEHTAlbHbIE CIIOCOOBI YCTaHOBJICHUS
TOYEK 3KBUBAJICHTHOCTH.

BBenenue B Qpu3nko-xuMuyeckue (MHCTpYMEHTAJIbHbBIE) METO/IbI XuMHuueckoro ananuza (MMXA-
OXMA). Knaccupukauus pu3NKo-XMMUYECKMX METOJOB aHaln3a. AHAJIUTHUYECKUNH CUTHAJ Kak
nHpopmaTtuBHasE QYHKLHS COCTaBa BellecTBa. MeTo/bl KOIMYeCTBEHHbIX n3MmepeHuil B DXMA,
UX XapakTepUCTUKa. AHAJIUTHYECKHE U  METPOJIOTUYECKHE XapaKTEPUCTUKH  METOJUK
OTIpe/IeNICHUSI.

4. Pa3esibl JUCHUILIMHBI U BU/IbI 3aHATHH

. B 3auerHbIx B akanemmnuecknx
Bunel yue6HOM paboThI
eIMHUIIAX yacax

OO0mast Tpy10eMKOCTh 4 144
AUCHHILINHBI 10 Y4eOHOMY IJIAHY
KonTakTHast paboTa — ayANTOPHBIE 3aHATHUS: 1,78 64
Jlexmm (JIex) 0,45 16
Jlaboparopnsie 3anstus (JIad) 1,33 48
CamocrositeabHas padora (CP) 2,22 80
KoHnTakTHas camocrositenbHas pabota 0,4
CaMocCTOATENBHOE U3YUEHUE 79.6
pas3ieaoB TUCHUININHEL ’

Bua xonrpoJisi: 3a4eT ¢ OLCHKOH

. B 3aueTHpix | B acTtpoHOMMUYECKHX
Bunel yue6HOM paboThI
eIMHUIIAX yacax

OO0mast Tpy10eMKOCTh 4 108
AUCHHILINHBI 110 Y4eOHOMY ILIAHY
KonrakTHasi paboTa — ayIuTOPHBbIE 3aHATHS: 1,78 48
Jlexmmm (JIek) 0,45 12
Jlaboparopusie 3anstus (J1ad) 1,33 36
CamocrositeabHas padora (CP) 2,22 60
KonrakTHas camocrositenbHas pabora 0,3
CaMocCTOATENbHOE U3YUEHUE 50.7
pa3zieaoB TUCHUININHEL ’

Bua xonrpoJisi: 3a4eT ¢ OLCHKOH

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI
«Huxenepnas rpapuka» (b1.6.13)
1. Heab AUCHUIIMHBI - HAYYUTh CTYJACHTOB BBIIOJHEHUIO U YTEHUIO YEPTEKEN U ITPAaBUIIaM U
YCIIOBHOCTSIM, IpUMEHsIeMbIM T1pH 3ToM (cTtanaaptam ECKJI).
2. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS AU CHMUILIMHBI
BoinmyckHHK 10 HallpaBiieHUIO MOATr0TOBKH OakanaBpos:18.03.01. «Xumuueckas TEXHOJIOTUSN ,
NoJKeH 06maaath ciaenytomumu o6mekynsTypabiMu (OK) , obmenpodeccuonansapiMu (OI1K) u
npodeccronanbubiMu (1K) koMnereHmsamu:
2.1.00meKynbTypHBIE:
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- coco0eH K camoopranu3anuu u camooopazosanuto (OK-7).

2.2. O6menpodeccruoHaIbHbIE:
- BJIa/IE€T OCHOBHBIMU METO/IaMHU, CIIOCO0aMU U CPEJICTBAMU MOIY4YEHHUsI, XpaHEHHUs], TiepepaboTKu
nH(popMaluy, HaBbIKAMH PA0OTHI ¢ KOMIIBIOTEPOM KaK CPEACTBOM yIpaBieHHs] HH(popManuen
(OIIK-5).

B pe3ynpTraTe u3yueHus AUCUUILIMHBI OaKanaBp JOJDKEH

3HATh:
- c11ocoObl 0TOOpa)KEeHUsI MPOCTPAHCTBEHHBIX (POPM Ha IIOCKOCTH;
- IpaBUJjia U YCIOBHOCTHU IIPU BHINIOJHEHUH YepTEkKeEH;
- BUJbI U3/IEJIUN U KOHCTPYKTOPCKUX JOKYMEHTOB;
- Ha YpOBHE MPEJCTABIICHUS XapaKTEPUCTUKHU (OPMBI U IOBEPXHOCTHU U3ZEIU;
yMeThb:
- BBIMIOJIHATH U YATATh YEPTEKU TEXHUUYECKUX U3/ETUI C yUeTOM JAEeHCTBYIOIUX CTaHIapTOB;
- BBIMIOJIHATH U YATATh CXEMbI TEXHOJIOTUYECKUX IIPOLIECCOB;
- HCTI0JIb30BaTh CPEICTBA KOMIIBIOTEPHOU I'paKu ISl U3TOTOBIEHUS YEPTEKEH.
BJIAJIETh:
- crioco0amMu U mpueMamMu U300paskeHUs IPeIMETOB Ha MI0CKOCTH;
- rpadpuueckoit cucremoit «Kommacy.
3. KpaTkoe cogep:xaHue JUCUMILIHHbI

[IporpaMmMa qUCHMIIMHBI BKJIIOYAET B ce0s 3 MOIyIIst

Mopyas 1. U3aeus 1 KOHCTPYKTOPCKHE JOKYMEHTBI.

1.1. Buasl u3aeuii ¥ KOHCTPYKTOPCKHUX JOKYMEHTOB.

Bunget m3penuii mo I'OCT: peranb, cOopodyHasi eAWHUIA, KOMIUIEKC, KOMIUIEKT. Bumbl
KOHCTPYKTOPCKHMX JIOKYMEHTOB: YepTeX JeTaau, COOpPOUYHBIA uYepTex, 4YepTex OOIlero BHJA,
cnenudukanus, cxema. UIuppsl KOHCTPYKTOPCKUX JOKyMEHTOB. Kparkue cBeneHus o
CTPOUTENIbHBIX YepTexKax.

1.2. Cxembl.

Knaccudukanus cxem mo Bumam u tumnam. OOo3HaueHue cxeM. [IpaBuiia BBITOTHEHUS
CTPYKTYPHBIX U MPUHIUIIUATIBHBIX TEXHOJIOTHYECKUX cXeM. CXeMbl PacloIoKEeHHUS.

1.3. Apmarypa Tpy0onpoBo10B.

Knaccudukanus apmatypsl TpyOOIIPOBOJOB 110 HA3HAYEHUIO, IO TUITY NEPEKPHITUS TOTOKA
paboueli cpefpl, MO CHOCOO0Y MPHUCOCAMHEHHS K TPYOONPOBOIY, MO CHOCOOY TrepMeTH3aIuu
UIITUHAETS.

1.4. JcKku3bl M TEXHUYECKHE PUCYHKH JieTaJlei.

[TocnenoBaTenbHOCTD BBINOIHEHUS U300pakKeHU JeTanu: BbIOOp IIIaBHOTO U300paXKEeHUs;
omnpejiesieHue HEeoO0XOAMMOIo KOJIMYECTBAa H300paKeHMI; MOATOTOBKA IOJISI yeprexa K
M300paXEHUIO JeTalny; M300pakeHHWE OCHOBHBIX BHEIIHWX U BHYTPEHHUX OYEpPTaHUM JeTallu.
OOmep neranu IpH BHINOJHEHUM €€ 3CKu3a C¢ HaTypbl. OdopmieHHe dYepTexell U 3CKU30B
neraneil. IlpaBuiia BBIIOTHEHUS W OQOPMIIEHUS TEXHMYECKUX pPUCYHKOB. (O003HaueHus
MaTepHaoB.

Mopyas 2. CoenHenus aerasei.

2.1. Pe3b00BbIe U31e/1us1 M COeIMHEHHUS.

Pe3nOn1: 0OpazoBanme, kinaccudukanusi, H300paKeHHE W 0003HAYCHHE Ha YEPTEKe.
Crannmaptaeie pe3pOoBble m3aenusa. Omnpernenenue pe3pObl u3mepenneMm. CoenUHEHHS AeTalel
60aTOM U INUILKOHN. Pe3p0oBbIe TpyOHBIE coenHenus. [lankoBbie coenHeHusl.

2.2. U300paxeHusi coeMHEHNH 1eTaJiei.

@unanuesble coeauHenusd. [1nunesbie U mmnoHouHble coequHeHus. CoequHEeHUs TUPTOM
U WIUMHTOM. HepasbeMHble coeluMHEeHUs JeTajeil: cBapka, Maika, CKJIeHBaHHME, OOBaJIbLIOBKA,
pa3BaibLIOBKA, COEJMHEHHE 3aKIETIKOM.

2.3. I'eoMeTpryecKue XapaKTEePUCTUKH (POPMbI M IIOBEPXHOCTH M3eJIN.

Pa3mepsl, npaBuiia UX HaHECEHUS Ha yepTexe. Pasmepbl HCIOJIHUTENbHBIE U CIIPABOYHBIE,
rabapuTHbIE, KOOpAMHUpYIOUIME U 4YacTHble. ba3pl u3MepuTenbHble, KOHCTPYKTOPCKUE,
TEXHOJIOTHYecKHe, BcriomorarenbHble. Hanecenue pasmepoB oT 0a3. [IpenenbHble OTKIOHEHUS
pa3MepoB AKX HUIUHAPUYECKUX MTOBEPXHOCTEH, JOMYCKH, ocaaKku. Jlomycku u nocaaku asis
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neraneil ¢ pe3b0Ooil. lllepoxoBaTocTh MOBEpXHOCTEH JeTanei, NapaMmeTpbl LIEPOXOBATOCTH,
IpaBWJIa HAHECEHMsI IapaMeTpPOB IIEpOXOBATOCTH IOBEpXHOCTeW Ha ueprtexe. [IpenenbHble
OTKJIOHEHUS! (OPMBI U PACTIONIOKEHHUSL.

Mopayasb 3. YUepTesku cOOpPOYHBIX eIMHHI. JJIeMEHThI KOMIILIOTEPHOI rpadukmu.

3.1.Yepre:xxku cOOPOUYHBIX eTUHHUIL.

[IpaBuna BbimoNHEHUs U odopmiieHUss COOPOYHOro dYepreka: BbIOOP TJIABHOTO
U300pakeHus, OIpeAesieHue KOJIMYecTBa H300pa)KeHUI, HAHECEHHE HOMEPOB IO3MIIMM,
HaHECeHHE pa3MepoB (rabapuTHbIE, YCTAHOBOYHbIE, IPUCOEAUHUTEIbHBIC, IKCIUTyaTallHOHHBIE).
Crnemundukanus. [IpaBuna BeimosHeHus 1 oopMIIEHUS YepTeka 00IIero BUa.

3.2. leraaupoBaHue YyepTexeil COOPOYHBIX eITMHUIL.

[IpaBuna netanmpoBaHusi 4YepTeKEH COOPOYHBIX €IWHUIL. BhIMOMHEHWE dYepTeked u
TEXHUYECKUX PUCYHKOB JCTAJICH.

3.3. DiieMeHTBHI KOMIIBIOTEPHOM rpadukm.

Komnerorepnas rpaduka u pemaembie et 3agaud. | padudeckne 0OBEKTHI, MPUMUTHUBHI,
aTpuOyThl, cuHTE3 M300pakenus. [IpencraBinenue BuaeonHpopMaluy U €€ MalllMHHAs TeHEepaLusl.
CoBpemeHHbIE CTaHIApThl KOMIBIOTEPHON Tpaduku, rpaduyeckue S3bIKK U MeTa]ansbl
Peanuzanus annapatHelXx Moayiel rpaduyeckoit cucreMmbl. OCHOBHbBIE rpapMuecKue aaropUTMbl
Ha IUIOCKOCTH U B IpocTpaHcTBe. [IporpaMMHusble rpaduyeckue cUCTeMbl U UX IPUMEHEHHUE.

4. O0beM yueOHOM THCUMITHHBI

. B 3auerHbIx B akan.
Bunpl yaeOHOM nesITeTbHOCTH
eIMHUIIAX Jacax
O0masi TPpya0eMKOCTh IUCHMIUIMHBI MO Y4eOHOMY 4 144
IUIAHY
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 1,33 48
Jlexmmm (JIek) 0,44 16
[TpakTnueckue 3anstus (113) 0,67 24
Jlaboparopusie 3ansTus (J1ab) 0,22 8
CamocrositesbHas padora (CP): 2,67 96
KypcoBast pabora 1 36
Pacuerno-rpaduyeckue paboTbl 0,75 27
[ToaroToBka K KOHTPOJBHBIM paboTam 0,25 9
Jlpyrue Buipl cCaMOCTOSATENbHON pabOThI 0,33 11,6
IloaroroBka u caada 3ayera 0,33 12
KonrakTHas camocrositenbHas pabota 0,4
Bua konTpoas: 3ader c onleHKOM

B 3auetHbIx B
Buapr yue6HOM AesTenbHOCTH eINHUIIaX aCTPOHOMMUMY.
qacax

O0masi TPpy10eMKOCTh AHCHMILUIMHBI MO Yy4eOHOMY 4 108
IJIAHY
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 36
Jlexmmm (JIek) 0,44 12
[TpaxTnueckue 3anstus (113) 0,67 18
Jlaboparopusbie 3ausTus (J1ab) 0,22 6
CamocrositesbHas padora (CP): 2,67 72
KypcoBast pabora 1 27
Pacuerno-rpaduyeckue paboTbl 0,75 20,25
[ToaroToBka K KOHTPOJBHBIM paboTam 0,25 6,75
Jlpyrue Buipl cCaMOCTOSATENbHON pabOThI 0,33 8,7
IloaroroBka u caada 3ayera 0,33 9
KoHTakTHas camocrosiTesnibHas paboTa 0,3
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Bua konTpoas: \ 3ader c onleHKOM

AHHOTaNusA padoyeil NPOrpaMmMbl JUCHUILIMHBI
«IIpukaaanas mexanuka» (b1.b5.14)
1. Ieau u 3aga4u AU CIUTIJIMHBI
eab AMCHMIIMHBI - HAYYUTh CTYAEHTOB TBOPYECKOMY IOAXOY K BBIITOJTHEHUIO
VMHKEHEPHBIX PACYE€TOB HA IPOYHOCTD, )KECTKOCTh U YCTOMYMBOCTD MIEMEHTOB KOHCTPYKLUM,
JeTaJIe U y3JI0B MAllMH U anlaparosB.
2. TpeboBaHnus K pe3yinbTaTaM OCBOCHUS JUCIUTLTHHBI
N3yuenne kypca «lIpuxnagHas mexanuka» 1no HamnpasiaeHuto 18.03.01 Xumuueckas
TEXHOJIOTHsI CTIOCOOCTBYET MPUOOPETCHUIO CICTYIONTNX KOMITETCHITAMN:
® CIOCOOHOCTBIO UCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npodeccronanbHol nesrenbHocTu (OIIK-1);
® CIOCOOHOCTBIO MCIOJIB30BaTh 3HAHUS O COBPEMEHHOW (M3MYECKON KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHMM  BEUIECTBA A
MTOHUMAaHUs OKpYXKarolero Mupa u sisiaerui npupoasl (OI1K-2).
B pe3yabTaTe M3yYeHUs] AUCHMIIMHBI CTYACHT 10JIKEH:
3HATh:
® OCHOBHBIE YPaBHEHHs M METOJBl PEIICHMS 3aJad CONPOTUBIECHUS MATEpUAIOB U
JIeTajacy MaIllyiH,
® OCHOBHBIE METO/Ibl PACYETOB HA MPOYHOCTh, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKLMH MaIlIMH U aNlapaTos;
e OCHOBBI TEOpPHM pacuera JeTaJed W Y3J0B MAllMH K anlapaTtoB XUMHUYECKOU
TEXHOJIOTUH.
yMeThb:
® IIPOBOJIUTH PACUETHl 3JEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJIOB CONPOTHBIICHUS
MaTepHuaos;
® pPacCUYMUTHIBATh U KOHCTPYUPOBAThH JI€TAIU MAIIMH 10 KCXOIHBIM JIaHHBIM;
® [POU3BOJUTH pacyeTbl IO OCHOBHBIM KpUTEpUSM pabOTOCHOCOOHOCTH U
KOHCTPYMPOBAHMS JACTAJICH MAlIUH.
BJIA/IeTh:
® HaBBIKAMU pacyeTa COIPOTUBIICHHUS MATEPHUAIIOB AHAIIUTHYECKUMHU METOIAMM;
e HaBbIKaMH BbIOOpA MaTEpUAJIOB IO KPUTEPHSIM POYHOCTH;
e pacyeTaMM THIIOBBIX JE€TaJ€d MalluH, IOJb3YysACh CIPAaBOYHOU JUTEPATYypOd U
I'OCTamu.
3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:
1. BBenenue
Pons mpenmera «llpuknagnas MexaHuka» B (OPMHUPOBAHUU HHKEHEpAa XUMHKA-TEXHOJIOTA.
«[IpukiianHas MexaHWKa» Kak OCHOBa [UIsi TIOHMMaHHUs padOTHI, yCTPOMCTBa M Oe€30mMacHOU
AKCIUTyaTaluy 000pyI0BaHUS XUMUYECKOTO POU3BOCTBA.
2. Moayasb 1 «Onpenesienue peakuuii onop. PacrskeHue-caxarue.
Pazgen 1.1. Onpenenenne peakiuii omnop.
AOCOIIOTHO TBEpJO€ Teno. ieMeHThl CTaTUKU. OCHOBHBIE MOHATUSA. AKCHOMBI CTAaTUKH.
VYpaBHeHus paBHoBecusi. CBSA3HM U UX peaKlUu.
Paszgen 1.2. Pactsxenue-cxarue.
OcHoBHbIE JOIYLIEHUS U IPUHLUIIBI COMPOTHUBIIEHUSI MaTepuanoB. Meton ceuenuid. Hanpsoxenus,
negopmanuu u nepemMenienus. 3akoH I'yka. [locTpoenue 3miop BHYTpEHHUX YCHIINMN, HAPsDKEHUN
u nepemelieHnid. CTaTUUECKU OIpeieMble U CTAaTUYECKU HEOIlpenenumMble 3a1a4uu. [luarpaMmmbl
pacTsDKEHHUs I IUIACTUYHBIX M XPYNKHX MAaTepHUAIOB M HUX XapaKTEpUCTHUKHU. Jlomyckaemble
HaINpsDKEHUS. Y CIIOBUE MPOYHOCTH MPU PACTSHKEHUU (CKATUN).
3. Moayasb 2 «Kpyuenue. U3ruom».
Paznen 2.1. Kpyuenue.
3akoHn ['yka mpu casure. BHyTpeHHHe cuiioBble (akTopbl Ipu KpydeHuu. HampsokeHus B
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CTEPXKHSAX KPYIJoro ceyeHus. Y cjIoBHE IPOYHOCTH IPU KPYyUEHUH.

Paznen 2.2. U3rud.
['eoMeTrpuueckre XapakTepUCTHKHU IJIOCKUX ceueHH. [loHATHEe YUCTOro U MonepeyHoro u3ruoos.
[IpaBuna mnocTpoeHHs] 3MI0p MONEPEYHbIX CWI U U3rudaromux MoMeHTOB. OmnpeneneHue
HOPMaJIbHBIX HAIPsDKEHUN. YClloBHE MPOYHOCTH Npu u3rube. OmnpeneneHue KacaTelbHbIX
HanpsbKkeHuid. Panimonansabeie GopMbI ceYeHUH.

4. Moayasb 3 «Ci0:kHO0e HAIPSIKEHHOE COCTOSTHH .

Pazgen 3.1. CiioxxHOE HaNPSHKEHHOE COCTOSTHUE.
OCHOBBI TEOpPHH HAIPSHKEHHOTO COCTOSIHMSI W THUIIOTE3bl NPOYHOCTH. [loHSATHE HanpsKEeHHOTO
cocTosiHus. [ TaBHBIE MJIOIIAAKY U IIaBHbIe HanpspkeHus. O0o0ueHHbIN 3akoH ['yka. Haznauenue
rUnoTe3 NpoyHocTu. [loHATHE SIKBUBAIEHTHBIX HANIPSDKEHUH U KPUTEPUEB IPOYHOCTH.

Paszpnein 3.2. TOHKOCTEHHBIE COCY/IBI.
ToHKOCTEHHBIE COCY/Ibl XUMUYECKHX MPOU3BOJACTB. OnpeesieHne HalpsbkeHni o 0€3MOMEHTHOM
teopun. OcHOBHbIE AonylieHus. BeiBoa ypaBHenus Jlamnaca. PacyeT TOHKOCTEHHBIX 000104€K 1O
ypaBHeHUIO Jlamiaca u 1o CTaHIapTU30BaHHOW METOAMKE. Y CIIOBHE TPOYHOCTH.

Paznen 3.3. PacdeT cxxaThIX CTEpKHEN HA yCTOMYUBOCTb.
Y CTOMYUBOCTH 3J1IEMEHTOB KOHCTpYKUUU. [loHsATHE KpUTHUECKON cuiibl U Ko3(¢uuueHTa 3amnaca
npouHocTu. Pacder kputnueckou cuibl no Dunepy. [Ipenenst mpumeHuMocTu GopMyIibl Jumepa.
[IpakTrueckuii crioco0 pacueTa Ha yCTOHYUBOCTb.

5. Moayab 4 «/leranu Mamuny».

Pazgen 4.1. Coenunenue aeTajeii MaluH.
Knaccupukanuss geraneil MamiiH W anmapaToB XUMHUYECKMX IPOU3BOJACTB. Pe3pOoBble
coenuHeHusl. Pacuer OONTOBBIX COEIUHEHWI MNpPU TMONEPEUHBIX M MNPOAOJIBHBIX Harpy3Kkax.
HInoHounsle coeauHenus.. HazHaueHne v BuAbl IINOHOK. PacueT MINMOHOK HAa Cpe3 U CMATHE.
Buner cBapku. O0nacts npumeHeHus. Buapl cBapHbIX mIBOB. PacueT Ha IPOYHOCTH CTBHIKOBBIX U
HAXJIECTOYHBIX I1IBOB.

Paznen 4.2. Banbl 1 ocH, UX OTIOPBI U COSMHEHUSI.
Banbl, nx xnaccudukamus u HazHadeHue. Ocu. [IpoeKTUpOBOYHBIE pacyeThl BajJOB W OCEH.
[Tonmunaukn ckonbxeHus. Marepuansl BkIaapimeil. [loqmmnuanku kauenus. [IpuHuunuansHoe
YCTPOICTBO M OCHOBHBIE T'€OMETpHuYEcKHe pa3Mmephl. J[OCTOMHCTBA, HENOCTAaTKU M 00JacTH
NPUMEHEHHs] MOAIUIMIIHUKOB KauyeHus U cKoJbxkeHus. [IpuBonneie Mmydrtol. Hasnauenue.
Knaccudukanus Myt no npunHuuny aectsus u xapakrepy padotsl. Ilopsaok nmogdopa mydt u
OCHOBBI IPOYHOCTHOT'O pacyeTa.

Pa3nen 4.3. Mexanuueckue nepeaauu.
3ybuateie mepemaun. OKpyKHOE€ U panuanbHOoe Yycwius. Peaykropel. Ompenenenue u
knaccudukanus. [Ipumepsl cxem peayKkTopoB.

4. O0beM yueOHOM THCUMTIHHBI

. B 3auerHbIx B akagem.
Bunpl yaeOHOM nesITeTbHOCTH
eIMHUIIAX qacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4,0 144
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,78 64
Jlexmmm (JIek) 0,89 32
[TpaxTueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KoHTakTHas camocrosiTesibHas paboTa 0,4
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IE€TI0B JUCHUIIIIMHbI 79,6
Bua konTpoJsn: 3ader c oleHKOM
. B 3auerHbIx B actp.
Bunpl yaeOHOM nesITeTbHOCTH
eIMHUIIAX qacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY IUIAHY 4,0 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24

33




[Tpaxtuueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KoHTakTHas camocrosiTesnbHas paboTa 0,3
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIMHbI 59,7
Bua konTpoJsn: 3ader c oleHKOM

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«JIEKTPOTeXHMKA U NPOMbINLIEHHAs dJ1eKkTpoHuKa» (b1.b.15)

1. Heab IMCHUIIMHBI:
¢dbopMupoBaHre y O0O0yJaromMXCsi KOMIETEHIMM, 00ecreynBaronnx TEOPETUYECKYI0 U
MPaKTUYECKYI0 IOJrOTOBKY  BBIIIYCKHMKA, YMEIOUIETO BBIOMpAaTh M IKCIUIyaTUPOBATH
AIIEKTPOTEXHUYECKHE M 3JIEKTPOHHBIE YCTPOMCTBA, BJIAJCIOLIEI0 HABbIKAMHU HCIOJb30BaHUS
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTUH JUIsi aBTOMATHU3HPOBAHHOIO MOJEIUPOBAHUSA U
pacyéra 3IEKTPUUECKUX U SJIEKTPOHHBIX LIETIEH.

2. B pesyabraTe M3y4eHUsi IUCHUIIMHBI 00y4aloUUiicsi M0 nMporpamMMe fakajaBpuara

J0JIKEeH OBJIaleTh CJeAYIOIUMU KOMIIeTeHUMAMM:

Obwexynomypnoie:

- crmocoOHOCThIO paboTaTh B KOJJIEKTUBE, TOJEPAHTHO BOCHPUHHMMATH COLIMAJIBHBIE,
THUYECKHE, KOH(eCcCHOHaNbHbIE U KyIbTypHBIe pazianuus (OK-6);

- CIIOCOOHOCTH K caMoopraHu3anuu u camooopaszoanuto (OK-7).
Obwenpogheccuonanvhvie:

- TOTOBHOCTb MHCIIOJIb30BaThb 3HAHMSI O COBPEMEHHOW (PU3MUECKOM KapTUHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BELIECTBA JUISl I[OHUMAaHUS
OKpYy»Karolero Mmupa u sisnenuit npuposl (OIIK-2);

- BJaJIeCHUE OCHOBHBIMU METOJAaMH, CIOCOOaMH U CpPEeACTBAMHM IOJyYEHUs, XpaHEHUs U
nepepaboTku MHQOpPMAIMKM, HAaBbIKAMH pPadOThl C KOMIIBIOTEPOM KaK CpEJCTBOM YIPaBIICHUS
unpopmanueii (OIIK-5).

B pe3yiabTaTe ocBOeHHMs AUCHHUILIMHBI 00YYAIOLIUICA JOJI/KEH:
3namo:

- OCHOBHbIE TIOHSATHUS, ONPEEICHUS 1 3aKOHBI AIEKTPUUECKUX IIETIeH;

- METO/Ibl MOJICJIMPOBAHMUS, aHAIM3a U pacuéra Leneil MOCTOSHHOTO U MEPEMEHHOTO TOKOB,
METO/I0JIOTHIO 3JIEKTPOTEXHUUYECKUX U3MEPEHU;

- YCTPOMCTBO U MPUHIMIIBI PaOOTHI AIEKTPOTEXHUUECKOTO U AJIEKTPOHHOIO 000PYAOBAHMUS,
TpaHCPOPMATOPOB, IIEKTPUUECKUX MALINH, HCTOYHUKOB ITUTaHUSI.

Ymemo:

- TPUMEHATh TEXHOJOTMU  MOJEIMPOBAHMS, aHalu3a, pacuéTa M SKCIUTyaTaluu
AIIEKTPUYECKHUX CETEH, MPOMBIIIEHHOTO 3JIEKTPOOOOPYAOBAHUS U AIEKTPOHHBIX IPUOOPOB;

- BbIOMpaTh ANEKTPOTEXHUYECKOE M AJIEKTPOHHOE O0OpYAOBAaHME /AJsl pelIeHHs 3ajad
MIPOEKTUPOBAHUS U pealIn3allii XMMHKO-TEXHOJIOTMUYECKUX MPOIIECCOB U IPOU3BO/ICTB.

Bnaoemuv:

- METO/IaMU MOJIETTUPOBAHUS U pacy€Ta IEKTPUUECKUX U DJIEKTPOHHBIX LIETIEH;

- HaBBbIKAMM IMPAKTUYECKON pPAaOOTHI C ANIEKTPUYECKOW ammapaTypoid U 3JIEKTPOHHBIMU
YCTpPOMCTBaMHU.

3. Kparkoe cogep:xkaHue IUCHHUILIHHbI
Beenenne. Ilpenmer, OCHOBHbIE MOHSTHS, METOHOJIOTHS JJIEKTPOTEXHUKU U DSJIEKTPOHHUKH.
KpaTtkue ucropuueckue cBefeHus. 3ajlaud U MECTO Kypca B MOJATrOTOBKE OakajaBpa TEXHUKH U
TEXHOJIOTUHU.
Mopayas 1. DjekTpuyecKue nenu
1.1.0cHOoBHBIE OmpeJe/ieHHs, ONMCAHUSA MApaMeTPOB M METOI0B pacuyéra 3JIeKTPUYEeCKUX
nemnei.
OcHoBHbIE IOHATHS U 0003HAYEHUSI DJIEKTPUUECKUX BEIMYMH U 3JIEMEHTOB JIEKTPUUYECKUX LIETIEH.
OcHoBbl 3nekTpoOe3onacHocTd. OCHOBHbBIE MOHATUS TEOPUU DJIEKTpUUECKUX Leneid. OCHOBHbIE
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MPUHIIMIBI, TEOPEMBI U 3aKOHBI AJIEKTPOTEXHUKU. MeTo/Ibl MOJIEIMPOBAHUS, aHAIM3a U pacuéra
JIMHEWHBIX 3JIEKTPUYECKUX LENEH TOCTOSIHHOTO TOKA.
1.2. DnekTpUYecKue U3MepeHusi U NPUOOPbI.
Metonpl  u3MepeHUs DIEKTPUUECKUX BEJIWYMH: TMpsAMbIE U KOCBEHHbIE. AHAaJIOrOBBIE
AJIEKTPOU3MEPUTENIbHBIE U LU(POBBIE AIEKTPOHHBIE MPUOOPHI: YCTPOICTBO, MPUHIIMN ACHCTBHUS,
obnmactu  npuMeHeHUs. VI3MepeHHe  ANEeKTPUYECKHMX  BEJIMYMH: TOKOB,  HaIpsDKEHUH,
COINPOTUBIIEHUHN, MOIITHOCTH U SHEPTUU.
1.3.  AHajau3 ¥ pacyéT JUHEHHBbIX Leleil MepeMeHHOro ToKa.
CriocoObl mpezcTaBieHusl (B BHJIE€ BPEMEHHBIX AHarpamMM, BEKTOPOB, KOMIUJIEKCHBIX UYHCEN) U
napaMmeTpsl (aMIUIUTYAA, YacTOTa, HayalbHas (a3a) CUHYCOMAAIbHBIX (DYHKIMH. MrHOBEHHOE,
cpelHee U JeHCTBYyIOlee 3HAaUeHUs IEPEMEHHOT0 CUHYCOMJalIbHOro Toka (HampsbkeHus u J/1C).
AKTUBHOE, pEaKTUBHOE U TMOJHOE CONPOTUBIICHUS BETBU. MOLIHOCTD B LEMIX NEPEMEHHOIO TOKA.
Koaddumument momuoctu (cos(¢p)) M €ro TEXHUKO-DKOHOMHYECKOe 3HaueHue. [IpumeHeHue
anreOpbl KOMIUJIEKCHBIX YHCEN B 3JIeKTpoTexHHKe. KoMIIeKcHBIM MeTo] pacuéra JMHEHHBIX
Leney nepeMeHHoro Toka. bajaHc MOUTHOCTH B LIEMAX NEPEMEHHOI0 ToKa. Pe3oHaHCHbBIE ABIIEHUS
B AJIEKTpUYECKUX Lensx. Pe3oHaHc HanpsykeHuil U TOKOB. AHan3 U pacuyéT Tpexdas3HbIx Lenen
MIEPEMEHHOT0 TOKa. ABTOMAaTH3UPOBAHHOE MOJEIMPOBAHME U pacy€T DBJICKTPUUECKUX U
ANIEKTPOHHBIX (1MakeTsl nporpamm MultiSim, Mathcad, Excel).
Moayas 2. DjieKTPOMATHUTHBIE YCTPOHCTBA U 3J1eKTPUYeCKHe MAIIIMHbI
2.1. Tpancopmaropsl.
Haznauenune u o06nacTu NpUMEHEHHs] TpPaHCPOPMATOPOB. YCTPOMCTBO M MNPUHIMUI JEHCTBUS
onHo(dazHoro TpaHchopmaTopa. AHaIU3 DIEKTPOMArHUTHBIX IPOIECCOB B TpaHchopmaTope,
cxema 3amenienus. [lorepu snepruu B TpanchopmaTope. BHenHre XxapakTepUCTUKH.
2.2. ACMHXpOHHbIE MALLIMHBI.
YCTpolCTBO M NPUHLMI AEUCTBUS Tpex(a3HOro acCMHXPOHHOTO ABUrarens. MexaHuyeckue u
pabourie XapaKTepUCTUKU. ODHeprermyeckue auarpaMmmbl. [lyck acHHXpOHHBIX JABUrareneu c
KOPOTKO3aMKHYTBHIM U (pa3HbIM poTopoM. PeBepcrpoBaHue U peryirpoBaHue YacTOThl BpalllEHUsI.
MoayJib 3. OCHOBBI 3JICKTPOHUKH
3.1. DuieMeHTHas 6a3a COBPEeMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB.
[TonynpoBoaHUKH. YcCIOBHBIE 0003HAUEHUS, IPUHIIUI JIEHCTBUS, XapaKTEPUCTUKU U Ha3HAuYEHUE
MOJIYIIPOBOAHUKOBBIX JIMOJOB, TPAaH3UCTOPOB, TUPHUCTOPOB. VHTErpajgbHble MUKPOCXEMBI, HX
HazHaueHue, Kinaccudukanus ¥ MapKupoBKa.
3.2. UcTOYHUKH BTOPUYHOIO 3JIEKTPONUTAHUS U YCHJIMTEH 3J1eKTPUYECKUX CUTHAJIOB.
[TonynpoBOAHUKOBBIE BBIIPSIMUTENN: Kiaccu(UKaLMsl, OCHOBHbIE TapaMeTpPbl, CXeMbl U MIPUHIIUIT
paboThl BeIIpAMUTENS. DiekTpuueckue GunbTpbl. Kiaccudukanus u 0oCHOBHbIE XapaKTEPUCTUKU
yeunuteneid. ObpaTHble CBS3M B onepauuoHHbIX ycrutensx (OY), ux BIusHUE HA HapaMeTpbl U
XapakTepucTUKH ycunutens. OCHOBHbIE THUIBI ycuiuTeneil Ha 6aze OVY.

4. O0bEM yueOHOI JUCHUIJIMHBI

o B 3aueTHBIX B akanem.
Bunel yueGHOM nesTenbHOCTH
€IMHULIAX yacax
O0mast  TPyaAoeMKOCTb  JMCHUILUIMHBI 1O 5 180
yueOHOMY IJIaAHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,3 48
Jlexuuu (JIek) 0,4 16
Jlaboparopusie 3ansTus (J1ab) 0,9 32
CamocrositesbHas padora (CP): 3,7 132
KoHnTpoabsHbie paboTh 1,1 40
Pedepar 0,6 20
N3yuyenue pa3aenoB JUCHUIUIAHBI 2 71,6
KoHnTakTHas camocrositenbHas pabota 0,4
Bua konTpoJsn: 3a4er c oleHKOM
Buapr yueGHOM AesiTennbHOCTH B 3aueTHBIX B akazem.
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eIMHUIIAX gacax
O0mast  TPyaAoeMKOCTb  JMCHUILUIMHBI 1O 5 135
yueOHOMY IJIaAHY
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,3 36
Jlexm (JIek) 0,4 12
Jlaboparopusie 3ansTus (J1ab) 0,9 24
CamocrositesbHas padora (CP): 3,7 99
KoHnTpoabsHbie paboTh 1,1 30
Pedepar 0,6 15
N3yuyenue pa3aenoB JUCHUIUIAHBI 2 53,7
KonrakTHas camocrositenbHas pabota 0,3
Bua koHTpoJsn: 3ader c oleHKOM

AHHOTAIUA Y4eOHOM MPOrpaMMbl 1M CIIUILJIMHBI
«be3onacHocTth ku3HenaessTeabHocTH» (b1.5.16)
1. Heap aucuuniaumubl - GopMupoBanue npohecCHoOHaAILHON KYJIbTYphl 0€30TaCHOCTH,
MoJT KOTOPOW TOHHUMAETCS TOTOBHOCTh M  CIIOCOOHOCTh JMYHOCTH HCIOJBh30BAaTh B
poheCcCHOHANTBHON JeATETLHOCTH MPUOOPETEHHYI0 COBOKYIMHOCTh 3HAHUW, YMEHUM U HaBBIKOB
st o0ecriedeHus: Oe3omacHOCTH B cepe TPOPEeCCHOHATBHON ACSITENBHOCTH, XapaKTepa
MBIIIUICHHUS ¥ [ICHHOCTHBIX OPUEHTAIUM, TIPU KOTOPBIX BOMPOCHI O€30TTACHOCTH PacCMaTPHUBAIOTCS
B KQ4eCTBE MPHUOPUTETA.

2. B pe3yabTaTe 0CBOCHMS JMCHUILIMHBI CTYAEHT J0JI/KEeH:

0b1a0amsb CIETYIONTUMHA KOMIICTCHITUSIMU
Obwexynomypnoie:

- CIIOCOOHOCTH HCHOJb30BaTh OCHOBBI IKOHOMHUYECKMX 3HAHUH B pa3jIMuHBIX cdepax
xusHenestensHoct (OK-3);

- C1OCOOHOCTh K caMoOpranu3aiuu u camoodpaszopanuio (OK-7);

- crocoOHOCTh HCIOJIb30BAaTh MPHEMbI OKa3aHUs IMEpPBOIl MOMOIIM, METOIbl 3alIUTHI B
YCIIOBUSAX upe3BbIlyaiHbIX cutyaruii (OK-9).

Obwenpogheccuonanvhvie:

- BJIaJICHUE OCHOBHBIMHM METOJAMHM 3alllUThl MPOU3BOJACTBEHHOIO NEPCOHANIA U HACEJICHUS
OT BO3MOXHBIX ITOCJIEICTBUIN aBapuii, kKatacTpod, cruxuitubix 0eacteuii (OI1K-6).

3HamMb:

-- OCHOBHbIE TEXHOC(EpPHbIE OITACHOCTH, UX CBOWCTBA U XapaKTEPUCTHUKU;

-- XapakTep BO3JIEHCTBHS BPEIHBIX W OMACHBIX (PAKTOPOB Ha YEJOBEKA W TPUPOIHYIO
Cpely, METOJAbl 3alluThl OT HUX IMPUMEHUTENBHO K cdepe cBoeil mnpodeccruoHanbHON
NeSITeIbHOCTH

ymemn:

-- UAECHTU(PULIHPOBATH OCHOBHBIE ONTACHOCTH CPE/Ibl OOMTaHUS YEIOBEKa;

-- OIICHWBaTh PHUCK HUX peaju3alliy, BHIOMPATh METOABI 3aIIUTHI OT OIACHOCTEH
MPUMEHUTENBHO K cdepe cBoel MpoQecCHOHAILHON NEATeTbHOCTH M CIOCOOBI OOecreueHus
KOM(DOPTHBIX YCIOBUHN KU3HEACSITEIHHOCTH

enademsn.:

-- 3aKOHOJATEJNbHBIMU M IPABOBBIMH akTaMud B 00jacTH O€30IaCHOCTH U OXpaHbl
OKpY)Xarolllell cpefbl, TpeOOBaHMSIMM K O€30MaCHOCTH TEXHHYECKHX PErilaMeHTOB B cdepe
pohecCHOHANTBHOM JIEATETLHOCTH;

-- coco0amMy ¥ TEXHOJIOTHSIMU 3alIMTHI B YPE3BBIUAIHBIX CUTYAIHIX;

--TIOHSATUITHO-TEPMHUHOJIOTMYECKUM alapaToM B 00J1acTH 0€3011aCHOCTH;

-- HaBBbIKAMM pPALMOHATIU3ALNU MPO(PECCHOHAIBHON NESITENbHOCTU C 1IeJIbI0 00ecreueHus

0€30MaCHOCTH U 3alUThl OKPYKAIOIIEN CPEJIbI.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

1. BBenenue B Oe3zomacHocTb. OCHOBHBIE MOHATHS U ompeaencHus. be3zomacHOCTh u
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YCTOMYHMBOE pa3BUTHE.

2. Yenosek u texHocdepa. CTpyKTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOe coCTosTHUE TeXHOC(hEphl 1 TeXHOC(hEpHO# 6€30MacHOCTH.

3. Unentudukanus 1 BO3AEUCTBHE HAa 4YeJIOBEKa BPEIHBIX M OMACHBIX (PAKTOPOB Cpeibl
obutaHusl.

Knaccugukanuss HeratuBHbIX (DaKTOPOB cpenbl OOMTaHMSI 4YelloBeKa. XHMHUYECKUe
HeraTuBHbIE (akTOphl (BpemHbIE BemecTBa). MexaHMYECKHe W aKyCTUUYeCKHe KojieOaHus,
BUOpauMsi U IIyM. OJEKTPOMAarHuTHble uW3JydyeHuss U mnois. HoHusupyroume H3IydYeHue.
Onexrpuueckuil Tok. OnacHble MexaHuuyeckue Qaxtopsl. IIporieccsl ropeHuss U moxapoB3pbIBO-
OTacHbIE CBOWCTBA BEUIECTB U MaTepHasioB. CTaTUYECKOE IJIEKTPUUYECTBO.

4. 3amuTa 4yenoBeKa M cpeiibl 0OUTaHUsl OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOTHOTO,
AHTPONOTE€HHOI'O U TEXHOT€HHOT'O MPOUCXOKICHUSI.

OcCHOBHbBIE TPUHLUIIBI 3aIIUTHL. 3alUTa OT XUMUYECKUX U OMOJOTrMYECKHX HEraTHBHBIX
¢dakTopoB. 3amuTa OT BSHEPreTHYecKuxX Bo3JeicTBUil U ¢dusnueckux mnoieil. OGecrneueHue
0€30MacHOCTH  CcHCTEeM, paloTalIIMX MOJ JaBlieHHeM. be3omacHoCTh  dKCIUTyaTaluu
TpyOONIPOBOJIOB B XMMHUYECKOH NPOMBIIUIEHHOCTU. be3onacHas sKciulyatauus KOMIIPECCOPOB.
AHanu3 ¥ OLlEHUBAHUE TEXHOTEHHBIX U MPUPOJAHBIX PUCKOB.

5. O6ecneyenne KOMGOPTHBIX YCIOBUU IS JKU3HU U ACITEIBHOCTH 4YenoBeka. [lonsTue
KOM(OPTHBIX WM ONTUMAaJIbHBIX YCIOBUNA. Mukpoknumar nomemieHuid. OcBellleHue U CBETOBas
cpela B IOMELIEHHH.

6. Ilcuxodusznosiorndaeckue U 3ProHOMUIECKHE OCHOBBI OE30TTaCHOCTH.

[lcuxuyeckue MpoOIECChl, CBOMCTBA W COCTOSIHMS, BIUAIONIME HAa 0€30MacHOCTh. Buasl u
YCJIOBHS TPYAOBOM IEATEIHHOCTH. DPrOHOMUYECKHNE OCHOBBI 0€30MMaCHOCTH.

7. Upe3BbIyaiiHbIE CUTYallUy U METOJIBI 3AIUTHI B YCIOBUAX UX PEATM3ALAH.

O6mme ceeaenust o UC. [Toxap v B3pbIB. ABapuM Ha XUMUYECKH OMACHBIX 0OBEKTaX.

Pagnanyonnsie  aBapuu. [lpubGopbl  paguanyoOHHOM, XUMHUYECKOW pa3BelKUu U
JO3UMETPUYECKOT0 KOHTPOJIs. Upe3BblyaiiHble CUTyallud BOGHHOTO BPEMEHH. 3alllUTa HaceJIeHUs
B UpE3BbIYAMHBIX CUTyalUSX. YCTOMUMBOCTh (YHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHUKH B
Ype3BbIUYAHBIX CUTYaLUsX.

8. YmpaBnenue 6€301MacCHOCTHIO KU3HEICATCIbHOCTH.

3aKkoHOJAaTeNbHbIE W HOPMAaTHBHBIE IPABOBbIE OCHOBBI YIpaBICHUS 0€30MaCHOCTHIO
KU3ZHEJCATEIbHOCTH. OJKOHOMMYECKHE OCHOBBI YIpaBiieHUs Oe3omacHOCThIO. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBiieHHe 0€301aCHOCTHIO.

4. O0beM yueOHOH THCHMIIHHBI

Bun yuebHoli paboTsl B 3auerHbIx equHMnax | B akazeM. gacax
O0masi  TPyJ0eMKOCTh  JAUCHUIJIMHBI 10 4 144
yueOHOMY IJIaAHY
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,89 32
Jlaboparopusie 3ansTus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
[loaroToBka K KOHTPOJIBHBIM paboTam 1,11 40
[Toaroroska k 1abopaTopHBIM paboTam 0,56 20
OK3aMeH 1,0 36
KoHTakTHas paboTa — MpOMEKyTOUYHAsI ATTECTAaIHs 0,4
[ToaroToBka K 3K3aMeHy 35,6

Buja koHTpoOJISI: JIK3aMeH

Bun yuebHoli paboTsl B 3aueTHpIx equHunax | B acTpan. yacax
O0masi  TPyA0eMKOCTh  JAUCHUIJIMHBI 10 4 108
yueOHOMY IJIaAHY
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 36
Jlexuuu (JIek) 0,89 24
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Jlaboparopusle 3ansTus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
[ToaroToBka K KOHTPOJBHBIM paboTam 1,11 30
[ToaroroBka k 1abopaTopHbIM paboTam 0,56 15
JK3aMeH 1,0 27
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus 0,3
[ToaroToBka K 3K3aMeHy 26,7
Buja koHTpOJISI: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«IIpoueccsl U anmaparbl XuMH4YecKoil TexHoaorun» (b1.5.17)

1. Heab IMCHUIIMHBI:
BMECTE C KypcamH OO0IIed XMMHYECKON TEXHOJIOTUH, XUMUYECKUX MPOLIECCOB U PEAKTOPOB U JIp.
CBSA3aTh OOIIEHAYYHYIO U OOIIEMHKEHEPHYIO [TOJATOTOBKY XUMUKOB-TEXHOJIOIOB, YTO HEOOX0IUMO
IpU MOATOTOBKE OakalaBpOB MO JaHHOMY HAalpaBICHUIO s Hay4YHO-HCCIEAO0BATEIbCKON U
[IPaKTUYECKON pabOThl HA MPEANPUATHUSAX.

2. B pe3syabTare u3ydeHUus] JUCHUILUIMHBI 00y4yalommiics Mo nporpamMmme dakajiappuara
J0JIKEeH OBJIajleTh CJeAYIOIUMHU KOMIIeTeHINUAMM:
Obwenpogheccuonanvrvimu (OIIK):
— CHOCOOHOCTHIO M TOTOBHOCTBHIO MCIIOJBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCUMILIMH B ipodeccruonanbHoi aestenbHocT (OIIK-1);
— TOTOBHOCTBIO HCHOJb30BaTh 3HAHHUS O COBPEMEHHOW (U3MYECKOW KapTUHE MHpa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BELIECTBA JUISl IMOHUMaHUS —
OKpYy»Karo1ero Mmupa u sisinenuit npuposl (OIIK-2);
— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOCHUHU BEILECTBA, NMPUPOAEC XUMHUUYECKOH CBSI3U B
pa3IMyYHBIX KJaccax XUMHUYECKMX COCAMHEHMH Ui T[OHHMMAaHUS CBOWCTB MaTepUalioB H
MEXaHHU3Ma XUMUYECKUX MPOLIECCOB, MPOTEKaOMMX B okpy»katouiem mupe (OI1K-3).

B pe3yiabTaTe 0cBOeHHMS THCHUILINHBI 00YYAIOIIUIiCS 10JI7KEH::

3namo:
- OCHOBBI TEOPUH NIEPEHOCA UMITYJIbCA, TEIUIa U MAcChl; MPUHIUIIBI (U3NYECKOTO MOJIEIUPOBAHUS
MIPOLIECCOB; OCHOBHBIE YPABHEHMs JIBIKEHHUS JKUIKOCTEW; OCHOBBI TEOPUHU TEIIONEpeaayn;
OCHOBBI TEOPUHU Maccollepesiaud B CUCTeMaX cO CBOOOJHOM M HEMOJBHKHOM IpaHulleil pa3ziena
(a3; TUIOBBIE MPOIECCHl XMMUYECKONW TEXHOJOTUHU, COOTBETCTBYIOIIME ammaparbl U METOAbI UX
pacuera;
- METOJIbl IMOCTPOEHMSI AMIUPUYECKUX U TEOPETUUYECKHX MOJIENEeH XHMUKO-TEXHOJOTUYECKUX
IIPOLIECCOB.
Ymemo:
- OIpPENENATh XapaKTep JIBM)KEHUS >KMJKOCTEH M ra3oB; OCHOBHBIE XapaKTEPUCTUKH IPOLIECCOB
TEIUIO- U Maccollepe/lauM; pacCUMThIBaTh apaMeTpbl U BBIOMPAThH anmaparypy s KOHKPETHOIO
TEXHOJIOTMYECKOTO ITPOLIECCa;
- paccuuThIBaTh OCHOBHBIE XapaKTEPUCTUKU XUMHKO- TEXHOJIOTMYECKOro Mpoliecca, BbIOUpaTh
PalMOHATILHYIO CXEMY.
Bnaoemuv:
- MeToJaMH TEXHOJIOTUYECKUX pacueToB OTIENbHBIX Y3JI0OB W JeTajeil XHMHUYECKOTO
000pyI0BaHMS;
-HaBBIKAMU MPOEKTUPOBAHUS TUIIOBBIX alllIapaTOB XUMUYECKOM MPOMBIIIIEHHOCTH;
- METOJaMH ONIIPEJCIICHNS PAallMOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB pabOThl 000PYA0BAHHUS.

3. Kpartkoe coaep:kanue JMCHUIIIHHBI

Mopayas 1. I'mgponmHamMuyeckue Npouecchbl M annaparbl XMMHYeCKOH TeXHOJIOTIHH.
OcHoBBbI Teopuu sBIEHUN nepeHoca. O0IIKe 3aKOHOMEPHOCTH THIPOIMHAMUKY, TEIUIoNepeaadu u
Macconepenauu. Kuakoctu u rassl. ['napoaunamuka. Teuenue B Tpybax u xananax. [lomobHoe
npeoOpa3oBanre ypaBHeHus HaBbe-Crokca. bespasMmepHble NEpeMEHHblE - KpPUTEpUU
rujpoarHamudeckoro nojaodus (Ditnepa, Pelinonbaca, @pyna, roMOXpOHHOCTH), UX (U3HUECKUN
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CMBICH; MapameTpuyeckue kpurepuu. KpurepuanbHoe ypaBHEHHUE ABM)KEHMS BA3KOM HKUAKOCTH.
Bri6op ckopocteit moTokoB. Ilepememnienne KuUAKOCTed W Ta30B C TIOMOIIBIO MaAIlIWH,
MOBBIIIAOUIUX JaBJICHUE.

Mopayas 2. TenJioBble nmpouecchl M annapaTbl XMMHYeCKOH TeXHOJIOTHH.
OcHOBHBIE TEIUIOBBIE IMPOLIECCH B XMMHUYECKO TexHosoruu. Juddepennmanbuoe ypaBHEHHE
nepeHoca dSHEpruu B QopMe TerioThl. KOHBEKTHMBHBIA TEpPEHOC TEIJIOTHL. PaanaHTHBIN
Tertoneperoc. Temnonepenadya B TOBEPXHOCTHBIX TEMIO0OMEHHUKAX.

Monayas 3. IIpoueccsl u annmaparbl pa3ieJleHUsi TOMOreHHbIX cucreM. (OCHOBHbIE
Macco0OMEeHHbIE NPOoLECcChI).
OcHoBBI MacCOOOMEHHBIX MporieccoB. JuddepeHiumansHoe ypaBHeHHE KOHBEKTUBHOTO TIEPEHOCa
Macchl B OMHapHbIX cpenax. Macconepenada. MaTepuaibHblil OanaHc HENPEPHIBHOIO
YCTaHOBHUBILIETOCA Ipoliecca. PacueT MaccooOMEHHBIX IPOLIECCOB U allapaToB AJIsl CUCTEM C
OJIHUM pacIpeesieMblM KOMIIOHEHTOM.
Pacuer nonepeuHoro ceueHus (JuameTpa) KOJOHHbI; IPEJENIbHO JOMYCTUMAsi U IKOHOMUYECKU
ONTUMAJIbHAS! CKOPOCTH CIIOUTHOM (ha3bl. OCHOBBI pacyeTa BHICOTHI MaCCOOOMEHHBIX alapaToB C
HENPEPBIBHBIM U CTYIIEHYAThIM KOHTAKTOM (ha3. OO1re NpUHLHKIIBI YCTPOICTBA U KilacCU(pUKALUs
anmapaToB I MAaCCOOOMEHHBIX ITPOIIECCOB B CHCTEMaxX «ra3(map)-XKuAKOCTh». OCOOEHHOCTH
KOHCTpYKIUi abcopOepoB. OCHOBBI pacyeTa U anmapathl A TACTAIUISIITUH.

Moayas 4. OcHoBHble ruapoMexaHnvyeckue npouecchbl. Ilpomeccsl W anmapartbl
pa3iesieHUsl reTeporeHHbIX CHCTEM.
Pa3znenenne xKUAKMX M ra3oBbIX IETEPOr€HHBIX CHUCTEM B IOJIe CHUJI TsDKeCTH. TedeHue uepes
HEMO/IBW)KHBIE 3€PHUCTBIE U ICEBIOOXKIKEHHbIE clou. PUIBTPOBAHHE CYCIIEH3UH M OYHCTKA
ra3oB OT IbLIeH Ha QUIBTPaX.

4. O0beM y4eOHOI JUCHUNIMHBI

Bcero V cemectp VI cemectp

Buner yue6HOM paboThI

3au. en./Ak. gyac. | 3ad. ex./Ak. gac. | 3ad. exa./Ak. gac.

O01asi Tpy/10eMKOCTh

Buner yue6HOM paboThI

AUCHHUIUIMHBI 0 Y4eOHOMY 10/360 5/180 5/180
ILUIAHY
KonraktHas pa6ora: 3,56/128 1,78/64 1,78/64
Jlexmmu (JIex) 1,78/64 0,89/32 0,89/32
[TpakTueckue 3anstus (113) 1,78/64 0,89/32 0,89/32
fcalﬁ‘)‘:’“‘””e“"“a” padora 4,44/160 2,22/80 2,22/80
CamMocTosATeNnbHOE N3YUYCHHE 4,44/160 2.22/80 2.22/80
PasacIoOB AWM CHUITIIMHBI
JK3aMeH 2/72 1/36 1/36
KonTtakTHas pabora — 0.4 0.4
IIPOMEKYTOYHAS aATTECTALVS ’ ’
ITonroroBka K sK3amMeHy 35,6 35,6

Buja koHTpOJISI: JIK3aMeH

Bcero V cemectp VI cemectp

3au. ex./Actp.

3au. ex./Actp.

3au. ex./Actp.

Jac. Jac. Jac.
OO01ast TPy/10eMKOCTh
AUCHUIUIMHBI M0 Y4eOHOMY 10/270 5/135 5/135
MJIAHY
KonraktHas pa6ora: 3,56/96 1,78/48 1,78/48
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Jlexmu (JIek) 1,78/48 0,89/24 0,89/24
[TpaxTuueckue 3anstus (113) 1,78/48 0,89/24 0,89/24
fé‘lﬁ‘)"“‘””e“"“a” padora 4,44/120 2,22/60 2,22/60
CamocTosATenbHOE N3YUYCHHE 4.44/120 2.92/60 292/60
pa3eNoOB JUCIUIIIVHBI ’ ’ ’
JK3aMeH 2/54 1/27 1/27
KonTtakTHas pabora — 03 03
MIPOMEKYTOYHAS ATTECTALUS ’ ’
[ToaroroBka K sK3amMeHy 26,7 26,7
Buja koHTpOJISI: JIK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«O0mas xumnyeckasi texnosaorus» (b1.5.18)

1. Henp aucuUMIUIMHBI — TIOJydYeHHUE 3HaHMM B 00JIacTH pealu3allud  XUMUKO-
TEXHOJIOTUYECKMX IPOLIECCOB C Y4YETOM (DU3MKO-XMMHYECKUX OCOOCHHOCTEH MpPOTEKAIOUINX
peakuuii, BbIOOpa ONTUMAIbHBIX YCIOBUM pealu3yeMbIX IpOIECCOB, BbIOOpa A(PPEKTUBHBIX
peakTopoB, MPUOOPETEHHs] HABBIKOB B COCTaBJICHHWU MaTepUaibHBIX U TEIUIOBBIX OajlaHCOB, B
pacuere MPOIECCOB U PEAKTOPOB HAa OCHOBE MAaTEMAaTHUYECKOIO MOJICIMPOBAHUS, IOJy4YEHUS
3HaHMH B 00JacTU pa3pabOTKHU 3HEprocOeperarumx XUMUKO-TexHonoruueckux cucreM (XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUN Ha MPUMEPE COBPEMEHHBIX TPOU3BOJICTB.

2.B pesyabrare M3yYyeHHs JMCHMILUIMHBI oOydamluiicdi 10 mporpamme
0aKkaJaBpUATA N0JIZKEH:

Obnadams cnenyronumu oodmenpodeccuonanbubiMu (OI1K) koMmmerenmsamu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCUMIUIMH B ipodeccruonanbHol aestenbHocTt (OIIK-1);

— TOTOBHOCTHIO HCHOJIB30BaTh 3HAaHUS O COBPEeMEHHOW (U3MYECKON KapTUHE MHpa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOEHUM BELIECTBA Uil IOHUMAaHUSA
OKpYy»Karolero Mupa u ssienuit npupost (OI1K-2).

3uamo:

— OCHOBBI TEOPUH XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;
— METOJOJIOTHIO HCCIENOBaHUS B3aUMOJCHCTBUS XUMUYECKHX IPEBPAILCHUN W SBJICHHUU

IIEpeHoca Ha BCEX MACIITa0HBIX YPOBHSX;

— METOAMKY BbIOOpa peakTopa U pacuéra mpouecca B HeM;
— OCHOBHBIE PEAKIIMOHHBIE ITPOLIECCHI U PEAKTOPBI XUMUUECKONH U OMOTEXHOJIOTUH;
— OCHOBHbBIE€ TNPHUHIUIBl OPraHU3alUd XUMUYECKOTO IPOU3BOJCTBA, €r0 HEPapXHUUECKYIO

CTPYKTYpPY, METObI OLIEHKH 3(h(PEeKTUBHOCTH IPOU3BO/ICTBA;

— OCHOBHbBIE XUMHMUYECKHE TPOU3BO/ICTBA.
Ymemu:
— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOTO MpoIIecca;
— BBIOpATh pallMOHAIBHYIO CXEMY IPOU3BOJICTBA 33JaHHOTO MPOAYKTA;
— OLEHUTh TEXHOJOTNYECKYIO 3((HEKTUBHOCTH IPOU3BO/ICTBA;
— BbIOpaTh 3¢ (EKTUBHBIN TUI PEAKTOPa;
— IPOBECTU pacyueT TEXHOJOTMYECKUX MapaMeTpOB IS 3aJJaHHOIO MIPOLIecca;
— OIIpeNeNUTh NapaMeTphbl HaWIy4dlllel OpraHu3aluy Mpolecca B XUMUUECKOM PEeaKTope.
Braoemy:
— MeToJlaMu aHanu3a 3p(GEKTUBHOCTU pabOThl XUMUYECKUX TPOU3BO/JICTB;
— MEeTOJIlaMU pacyeTa U aHaJIu3a MPOLECCOB B XUMUYECKUX PEAKTOPaX, OMpPEesICHUs

TEXHOJIOTMYECKUX ITOKa3aTeleH;

— MeToJlaMU BbIOOpa XUMUYECKUX PEAKTOPOB.
3 KpaTkoe coaep:kaHue JUCHUIIMHBI
Mopyasb 1. XumMnyeckasi TEXHOJIOTHS U XMMHYecKOe IIPOU3BOACTBO
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1.1. OcHOBHBIE OIIpENIENEHUS U MTOJIOKEHUS.

XuMHYecKasi TEXHOJOIMS - Hayka 00 SKOHOMMYECKH, SKOJOTHYECKM M COLMAJIBHO
000CHOBAaHHBIX CIIOCO0aX M IPoIeccax NepepadOTKU ChIPhS C U3MEHEHHUEM €T0 COCTaBa M CBOMCTB
MyTeM MPOBEJCHUS XUMUUYECKUX U (PU3UKO-XUMHUUECKUX MTPEBPAIICHUIN B IPEAMETHI MMOTPEOICHUS
u cpeactBa Hpou3BoACTBA. OOBEKT XMMHUYECKOM TEXHOJOTHUU - XMMHUYECKOE IPOU3BOJCTBO.
MexoTpaciieBoil XapakTep XMMHYECKOW TEXHOJOTHHU. Pa3BUTHE XMMHYECKHX MPOU3BOACTB U
XUMHUYECKON TEXHOJOTHH. MeCcTO XUMHUECKOW TEXHOJIOTMU B TIPOMBIIIUICHHON c(epe U METO/I0B
XUMHUYECKON TEXHOJIOTHM B HEXUMUYECKHX OTPACIAX MPOMBIIUICHHOCTH. METOIbI XUMHUUYECKOU
TEXHOJIOTUM — CHCTEMHBIM aHaiu3 U METOJbl MaTeMaTU4YecKOro MojenupoBaHus. CHCTEMHBIN
aHaJIN3 CJIOKHBIX CXEM U B3aUMOJEHCTBUI JIEMEHTOB CXEMbl — IOHATHE U COJIEPKAHUE METO/a.
duznyeckoe U MaTEMaTHYECKOE MOJCIMPOBAHNE, ONPECIEHUE U OCHOBHBIE MOHATHUS, UX MECTO B
MHXEHEPHO-XUMUYECKHX HCCIIEeIOBaHUAX U pa3paboTkax. MecTo M 3Hau€HUE HATypHOro U
BBIYHMCIUTEIBHOTO IKCIIEPUMEHTA.

Coneprkanue 1 3aa4 yaeOHOTO Kypca.

1.2. XuMuueckoe mpou3BOJICTBO.

[ToHsiTHE O XMMHUYECKOM IIPOU3BOJICTBE KaK O CUCTEME MAILIMH U anlapaToB, COCIUHEHHbBIX
MaTepUAIbHBIMU U 3HEPT€TUYECKUMH MMOTOKAMH, B KOTOPBIX OCYILECTBISIOTCS B3aUMOCBSI3aHHbIE
XUMHYECKHE TpeBpallleHus M (U3NYecKue IMpouecchl NepepadoTKU ChIpbs B  IMPOIYKTHI.
MHOro¢yHKIIMOHAIBHOCTh XMMHUYECKOIO MPOU3BOJICTBA - IOJIyYEHHE MPOIYKTOB, SHEPro- M
pecypcocOepexxeHne, MUHUMU3AlKs BO3JCHCTBUSL Ha OKpyKarolylo cpeay. OOmas cTpyKTypa
XMUMHYECKOTO TPOMU3BOJACTBA - COOCTBEHHO XHMHYECKOE IPOU3BOJCTBO, XpPAaHEHHE ChIPbS U
NPOJYKIMH, TPAHCIOPT, CHUCTEMbl KOHTpoJsi M Oe3onmacHOCTH. (OCHOBHBIE IOJICUCTEMBI
XMUMHYECKOTO IPOU3BOJCTBA - IMOJATOTOBKA CBIPbS M MAaTepUaioB, XUMUYECKUE U (U3BHUKO-
XUMHYECKHUE TPEBpAIICHMsI. BBIIEICHUE NPOAYKTOB, O0E3BPEKMBAHUE YTHIM3ALMS OTXOMOB,
TEIVIO- U D3HeprooOecredyeHre, BOJOMOATOTOBKA, YIpPAaBJIEHHWE MPOU3BOACTBOM. (CHOBHbBIE
TEXHOJIOTUYECKHE KOMIIOHEHTbl - CbhIpb€, BCIIOMOIaTeJIbHbIE MaTepualbl, OCHOBHON U
JOTIOTHUTEIbHBIA MPOJIYKTHI, OTXObl, YHEPIreTHUECKUE PECYPChl, 000PYAOBaHHE, CTPOUTEIbHbBIE
KOHCTPYKLUHU U IPUOOPBL, TPOU3BOJICTBEHHBIN IEPCOHAIL.

KauecTBeHHbIE ¥  KOJMYECTBEHHbIE  IOKa3aTeNIM  XUMHYECKOTO  MPOU3BOJCTBA:
TEXHOJIOTUYECKHE IOKa3aTelu - IPOM3BOJUTENLHOCTh M MOIIHOCTh IIPOM3BOJICTBA, BBIXOJ]
MPOJyKTa, pacxXojHble KO3()QUIMEHTHI MO CBHIPbIO M BHEPrUM, HHTEHCHUBHOCTH IIPOLECCOB,
KayecTBO IPOJYKTa; SKOHOMHUYECKHE IO0Ka3aTeau - ceO0eCTOMMOCTh NPOAYKTa, NPUBEICHHBIE
3aTpaThl, YJEJbHbIE KalmUTaJbHbIE 3aTpaThl, IPOU3BOJAUTEIBLHOCTh TPYAA; SKCIUIyaTallMOHHbIE
MOKa3aTeau - HaJeKHOCTh M 0€30MacHOCTh (PYHKUHOHHUPOBAHUS CUCTEMbI, YyBCTBUTEIbHOCTb,
PEryIUpyeMOCTh M YHPAaBIIEMOCTh IpoOliecca; COIMalIbHbIE IOKa3aTeau - BO3JEHCTBHE Ha
OKPYKAIOILYIO Cpeay, 0€3011acCHOCTh OOCITYKHBaHUs, CTEIIEHb MEXaHU3alluK U aBTOMATHU3alUH.

1.3. CeippeBble pecypchl, BOJIa U SJHEPTHsI B XUMUYECKOM IIPOU3BOJICTBE.

Knaccugukanusi cblpbeBbIX peCypcoB M0 pa3IWYHbIM MPU3HAKAM - (Pa30BOMY COCTOSIHUIO,
MIPOMCXOXKICHUIO, HCTOYHUKAM. MuHepanbHOE Cblpbe (pyAbl M IOJIE3HBIE HCKOIAEMBIE),
OpraHMYEecKOe IMPUPOJHOE ChIphE (FOPIOYHE HCKOIAEMbIE), PACTUTENBHOE U >KMBOTHOE CHIPBE,
BTOPUYHOE ChIPbE - UX HCIIOJIb30BAaHME U IMyTU INepepaboTku. OCHOBHBIE CIOCOOBI MEPBUUYHOMN
00paboTku chIpbsi (OOoramieHue, O4YMCTKA, MOJArOTOBKAa K TPAHCIIOPTUPOBKE U IepepadOTKe).
[lonsiTe, cymHOCTb U MpHUMEpPHl YIAyOJI€HHs] MCIOIb30BAaHUS ChIPbs, KOMOMHUPOBAHUS
IIPOM3BOJICTB U KOMILIEKCHOH nepepaboTKU ChIPhSI.

3HaueHUe U MCMOJb30BAaHUE BOJbl B XMUMHYECKHUX IPOU3BOJCTBaX. VCTOUHUKH BOJBI.
TpeboBaHus K TEXHOJIOTHYECKON M OBITOBOM Boje. [IpombiiineHHas TOATOTOBKA BOJABI M METOIBI
ee OuYHUCTKU OT mnpumeced. OCHOBHbIE METOAbl KOHTPOJS KayecTBa BOJIbL. DKOHOMUS
BOJIONIOTPEOJICHHS B TPOU3BOACTBE. BOI00OOPOTHBIE CHCTEMBI.

Buabl 1 HICTOYHUKH SHEPTUM B XMMHUYECKOHN MPOMBINIIEHHOCTH. Macmtadbl moTpeOaeHus
U CHocoObl YMEHbILEHUS OHHepreTuueckux 3arpaT. CyIIHOCTh U TNPUMEPHI pereHepanuu u
peKynepanuu SHEPruud. ODHEProTeXHOJIOTMYECKHUE CHUCTEMBbl. BTOpuuHbBIE »HEpreTHYecKue
PECYpCBI.

Mopyas 2. TeopeTuueckue 0CHOBbI XMMHYeCKHX NPOLIECCOB U PEaKTOPOB

2.1. OcHOBHBbIE OTIpEICTICHUS U TIOJIOKEHUS
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OU3NKO-XUMHUYECKHE 3aKOHOMEPHOCTH XUMHUYECKHUX MPEBPAILEHUN - CTEXMOMETPUUYECKUE,
TepMOJIMHAMHUYECKHe, KuHeTudyeckue. [lokazarenu XMMHMUYECKOTO TMpEBpallleHusi - CTENEHb
MIPEBPALLIEHUS, BBIXOJ MPOJIYKTa, HHTErpasibHas U nuddepeHiaibias celeKTUBHOCTH, CKOPOCTU
peaKkiuu U NpeBpalleHus peareHTOB.

2.2. XuMHYECKHE MPOLECCHI.

Onpenenenve. Knaccudukanuss XMMHUYECKHX IPOIECCOB IO PA3JIMYHBIM MpPU3HAKAM -
XUMHUYECKUM (BUJ XUMHUYECKOW pEaKIUH, TEpPMOJUHAMUYECKUE XapaKTEPUCTHKH, CXeMma
npeBpalleHuil) 1 (a30BbIM (YUCIIO U arperaTHOe CocTosiHue ¢as).

I'omorennsiit xumudeckuil npouecc. OnpeneneHue U npumepbl. BiusHue XumMudeckux
MIPU3HAKOB U YCIIOBUI MTPOTEKAaHUs Ipoliecca Ha ero rnokasareiau. CrnocoObl MHTEHCU(DUKALIUH.
[TonsiTne onTUManmBHBIX TemmnepaTyp. OnNTHManbHBIE TEMIIEPaTypbl s OOpaTUMBIX U
HEOOpaTUMBIX 9K30- U SHJIOTEPMUYECKUX PEAKIIHII.

I'ereporennslii (HekaTanUTUYECKUN) XUMHUUYECKUM mpouecc. OnpeseneHue U MPUMEPHI.
CrpykTypa mporecca u ero cocrapisomue (craguu). HaOmromaemass CKOpOCTh XUMHUYECKOTO
npespaieHus. O0nactu (peXKuMBbl) IPOTEKAHUS IpoLecca, TUMUTHPYIOIAst CTaaMsL.

I'eteporennsiii xuMuueckuii mpouecc 'raz (KuAKOCTh) - TBepmoe". OOoCHOBaHUE,
MMOCTPOCHNUE W aHAIM3 MAaTEMAaTUYECKOW MOJENH IS PEaKluid TopeHus (Moaenpb "CKUMAIOMascs
chepa") m TOomoXMMHMUECKOW (Monmens 'c HeB3amMozeHcTByromuM sapoMm"). HabOmromaemast
CKOPOCTh IPEBpAIICHUs], BpEMS IPEBPAIECHUS U IyTH UHTEHCU(PUKALUU JJIs Pa3IMYHbIX oOnacTei
MIPOTEKAaHUsI [poliecca.

I'ereporennslii xuMuueckuil mporecc "ra3 (KHAKOCTb) - KHUIKOCTBH'. OOOCHOBaHWHE,
MOCTPOCHHE M aHalIu3 MaremMaTudeckol wmojenu. HaOmromaemas CKOpOCTh MpeBpalieHUs U
obnactu nporekanus mnpouecca. [lyru nunteHcudukanuu Ui pa3aMdHbIX PEKUMOB IpoIiecca.

Karanutuueckuii mpouecc. OrmnpeneneHue, KiaccupuKanus, npuMepbl. [eTeporeHHsbIi
KaTajiu3 Ha TBEpAOM Karaimuzarope. OOOCHOBaHME, MOCTPOCHHE M AaHAJIM3 MaTeMaTH4eCKOn
MOJIENIM Ha KaTaJIMTUYECKOM MOBEPXHOCTH M B MOPUCTOM 3epHE Karanuzatopa. Habmiomaemas
CKOPOCTh IpeBpallleHus U 00J1acTu npoTekanus npouecca. CTeneHb UCI0JIb30BAHUSI BHYTPEHHEN
noBepxHocTU. [Tyt nHTEHCUPUKAIIMU KaTAIUTUYECKUX IIPOLIECCOB.

2.3. XMMHYECKHUE PEAKTOPHI.

OnpeneneHve M Ha3HAuY€HUE XHUMHYECKOIO peakTopa. PeakTopbl B XHMHMYECKUX U
HEXUMMUYECKUX OTpaciiaiX MpOMBINUIEHHOCTH. (O030p THUINOB XUMHUYECKHMX PEAKTOpPOB, HX
CTPYKTYpHBIE JJIEMEHTHl (peaklUMOHHas 30HA, YCTPOMCTBa BBOJAa W BBIBOJA, CMEILEHUS,
pasfesieHuss U pacHpelesieHus MOTOKOB, TEIIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IPOLIECCHl U
SIBIICHUS B HUX.

CucremaTu3zalus IMpOLECCOB B XMMHUYECKOM peakTope Mo MacmTaly MX MpOTEKaHUS:
XUMHUECKasl peaklys, XUMUUYECKHI MpoIlecC B AJIEMEHTapHOM 00beME, MPOIIECCH] B PEaKIIUOHHOM
3JIEMEHTE U B PEaKTOpE B LIEJIOM, - UX B3aMMOCBS3b U HepapXUUecKasi CTpYKTypa MaTeMaTHUeCKON
MOJIeNu mpoliecca B peakTope. IIpumepsl mponeccoB B pa3aIuvHbIX BUJAX XUMHUECKUX PEAKTOPOB.

Knaccudukanus nporeccoB B peakTopax MO pa3IuyHbIM MPU3HAKaM - BUJl XUMHUYECKOTO
mpolecca, OpraHu3alsi IOTOKOB pEareHTOB (CXema JIBUKEHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa NMOTOKOB B PEaKIMOHHON 30HE), OPraHu3allys TEIUIOBBIX IOTOKOB (TEIUIOBOM pexkuM,
cXeMa Terio00MeHa), CTallMOHAPHOCTH Mpolecca.

O6ocHOBaHUE U IOCTPOECHNE MAaTEMaTUUYECKON MOJIEIH TpoLecca B peakTopax pa3indyHOTo
THIMA KaK CHUCTEMbl ypaBHEHUN MaTepUalbHOIO M TEIJIOBOIO OajlaHCOB HAa OCHOBE JAHHBIX O
CTPYKType IMOTOKa, XUMUYECKHX IPEBPAILEHUAX, SIBJICHUIX MEpPEeHOoca TeIula M BEIlecTBa U UX
B3auMojeiicTBur. CucreMaru3amusi U KiacCU(pUKAIMS MAaTeMaTHYECKUX MOJENICH MPOIECCOB B
peakTopax.

W3otepmuueckre mpouecchl B XMMHUYECKOM peakTope. BiusHue cTpykTypbl NHOTOKa
(uneanbHOE CMEIIEHWE U  BBITECHEHHWE), CTAlMOHAPHOCTHU Mpolecca (MPOTOYHBI U
MEePUOIUYECKHIT), TapaMeTpoB U YCIOBHIl MpOTEKaHUs Ipolecca (Temieparypa, KOHLEHTpaLus,
JaBJieHue, 00BbEM pEeaKLMOHHOW 30HBI, BpEMs), BUJa XUMHUUECKONH peakiuu (IpocTas U CIIOKHasi,
obpatuMasi W HeoOpaTumasi) W €€ MapaMeTpoB Ha NPO(MIM KOHUEHTpaluid M TOKa3aTesn
mpolecca B peakTope (CTeneHb NpeBpallleHus, BBIXOJ IMPOJYKTa, CEJIEKTHUBHOCTb IIpoIEcca).
OcHoBHI pacuera mnporiecca B peaktope. ConocraieHue 3((HEKTUBHOCTH MPOIECCOB B PEaKTOpax,
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ONMCHIBAEMBIX MOJIEISIMHU UJI€AIbHOTO CMEIICHUS U BBITECHEHUS.

Heuzorepmuueckue mnpoieccbl B XUMUYECKHMX peakTopax. OpraHuzanus TEIJIOBBIX
MIOTOKOB U PEKUMOB B XMMHUYECKHUX peakTopax. Pacrnpesnenenue temnepaTypbl, KOHIEHTpALUN U
CTEIIEHU TMPEBpAlllCHUsT B PEAKTOpPE B pPEXKUMAX HICATBHOIO CMEUIEHHS M BBITECHEHUS,
anuabaTuyeckoM M C TemiooOMeHoM. CBS3b TeMmIlepaTypbl U CTENEHU IIpEeBpalIeHUs B
anuabatuueckoM 1mpouecce. ComocTaBieHHE € HU30TEPMUYECKUM pexumMoM. Yucio wu
YCTOWYMBOCTH CTALMOHAPHBIX PEKUMOB B PEAKTOPaX UICATbHOTO CMEIICHHUS.

2.4. IlpoMblIlIIEHHbIE XUMUYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX IpuMepax MpeIMETHO pacCMaTpPUBAIOTCS IMPOMBILUICHHBIE PEAKTOPbI IS
MIPOBEJICHUS] IPOLIECCOB T'OMOTEHHBIX, T'€TEPOr€HHbIX W KaTAIUTUYECKUX - THUIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHUKU U OCOOCHHOCTH pexXuMa, 00JIaCTH UCIIOJIb30BAHMUS.

Moayas 3. Xumuyeckoe NPOU3BOJACTBO, KAK XHMHKO-TEXHOJIOTHYeCKAsl cHCTeMa
(XTC).

3.1. CTpykTypa 1 OIucaHue XUMUKO-TEXHOJIOTUYECKOU CUCTEMBI.

XUMHYECKOE TPOU3BOJCTBO Kak XuMHuKO-TexHonorumyeckas cucrema (XTC). Ilonstue
cucteMbl 1 XTC. CoctaB XTC: anemeHTsl, cBsi3u, moacuctembl. DnemeHTsl X TC, knaccudukanus
0 BHUAY MPOIECCOB U HazHadeHHto. TexHojormueckue cBsizu aveMeHToB XTC (moTokwm).
[TocnenoBarenbHas, mapajieibHas, pPa3BETBJICHHAS, IOCIEI0BATEILHO-00BOHAs (Oaifmac),
oOpaTHas (PEeIuKiI) TEXHOJIOTHYECKHE CBsI3U. X cXeMbl 1 Ha3HAYCHHUE.

Onucanne XTC. Buast mogeneir XTC - onucarensHbie u rpadudeckue. OnucareabHbIe
MOJENU - XHMHUYecKas cXeMa U MaTreMaruyeckas Mojenb. [paduueckue moaenu -
(GyHKIMOHAIbHAS, TEXHOJIOTUYECKAs, CTPYKTYpHas U Apyrue (creuuanbHble) cxembl. HazHauenue,
MIPUMEHEHHE U B3aUMOCBSI3b MOJIEIIEH.

3.2. Anamuz XTC.

[Tonsarue, 3amaum u pesynbrarel aHanmza XTC - cocrosaue XTC, maTepualbHBIA U
TEIJIOBOM OallaHChl, MOKAa3aTeNH XMMHYECKOTIO ITPOU3BO/ICTBA.

CpoiictBa XTC kak CHCTEMBI: B3aMMOCBSI3aHHOCTb PEXKHMOB DJIEMEHTOB, paslinyue
ONTUMAJIBHOCTU JJIEMEHTAa OJMHOYHOIO M B CHUCTEME, YCTOMYMBOCTh U CYILECTBOBAaHUE
CTallMOHAPHBIX PEXKUMOB U JIP.

MarepuanbHblii U TEIUIOBOM OanaHchl. MeToaMKa COCTaBJICHUS U pacueTa MaTepualbHbBIX
n temwioBbix OamancoB XTC um ee momcucreM. OcoOeHHOCTH pacuera OaJaHCOB B CXeMax C
perkiioM. @opMbl TIpeICTaBICHHS O6amaHcoB (TabIUIIBI, AUATPAMMBI U JIp.).

MarepuanbHblii 0anaHc Juisi MacCOOOMEHHBIX U PEaKLIMOHHBIX 3JIEMEHTOB. Vcnonbp3oBaHue
CTEXMOMETPUYECKUX, TEPMOJMHAMUYECKMX U  MeX(a3HbIX OalaHCOBBIX COOTHOIIECHHUH.
CrexuoMeTpHuecKue COOTHOLIEHHSI W UX pa3HOBUAHOCTH. CTeneHb MCIOJIb30BaHMS ChIPHEBBIX
pecypcos.

OHTaNbIUIHBIN, HEPreTUYecKuil (Mo MOJHOW SHEpruM) U SKCEepreTUUecKuil OamaHchl U
KIIJI. Ix conocraBienue u ucmoab3oBanue B aHamze X 1TC.

3.3. Cunre3 XTC.

IMousitue u 3anaun cunre3a (mocrpoenusi) XTC. OcnoBuble ITanbl pazpadorkn XTC.
PoJsib MaTeMaTH4YeCKHX M 3BPHCTHYECKHX METOI0B.

OcHoBHble KOHLenuuu mpu cuHTese XTC: NOJHOE HCNONb30BAaHUE ChIPHEBBIX U
SHEPreTUYECKUX PECypcoB, MUHHUMU3ALMS OTXO0JI0B, ONTHUMAJIbHOE HCIOJb30BAHUE allapaTyphl.
Ux copepxanue u crnocoObl peanusauuu. KoMOMHUpOBaHHBIE MPOU3BOJICTBA, COBMEILEHHbBIE
MPOLIECChl, BTOPUYHBIE OSHEPreTUUYECKHE  PECYpChl, HSHEPrOTEXHOJOTUYECKHUE  CHUCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbIE, MaJIOOTXOHbIE TIPOU3BOJCTBA - UX MOHATHUS, OCOOEHHOCTU U
[IPUMEHEHHUE.

OAHOPOJHBIE TEXHOJIOTMYECKUE CXEMBl: CHUCTeMa pPEKyIepaTUBHOTO TEIJI000MEHa,
CUCTEMa pa3JielIeHUss MHOTOKOMIIOHEHTHOM CMecH, cucTtemMa peakTopoB. OCHOBBI MOCTPOCHUS UX
ONTUMAJIbHOU CTPYKTYpPBI

Mopayas 4. IlpomMbllIeHHbIe XHMHYECKHE IIPOU3BO/ICTBA.

XUMHYECKUE TMPOU3BOJICTBA PACCMATPUBAIOTCS IMPEIMETHO KaK peanu3alusl W3y4EeHHBIX
TEOPETUYECKUX OCHOB XHMHKO-TEXHOJOrHueckux mnporueccoB U XTC, KOHIENUuil nocTpoeHUs
BbicOKO3(PexTrBHOM XTC. OCHOBHOM akLEHT JenaeTcss Ha (U3UKO-XUMHYECKUE OCHOBBI
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KOHLICTIIIUM  TOCTPOCHMSI TEXHOJOIMUECKOM CXEMbl MPOU3BOJCTBA M €ro  IOJCHCTEM.
[IpousBoacTBo cepHoil KucnoThl. [Ipom3BoacTBo ammuaka. IIpon3BOJICTBO a30THOM KHUCIOTBHI
[IpounsBocTBO cTHpOIA.

Mopayasb 5. CoBpeMeHHbIe TeH/IeHIMH B Pa3BUTHH XMMHYeCKOH TeXHOJIOTHH.

Tekyiiee cocTosiHME XUMHUYECKON MPOMBIIIJIEHHOCTH B MUPE U TEHAECHLUHU €€ Pa3BUTHUIL.
[lepcniekTMBHBIE UCTOYHUKHU CHIPhS W dHepruu. Kiactepusamuss XUMUYECKONH MPOMBIIIIICHHOCTH.
CoBMmenieHHble mpouecchl. ['mOkue M mepecTpanBaeMble TEXHOJOrMYeckue cxembl. HoBble
XUMMKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI OTyYeHHs NpoAyKToB. HanoTexHoorus.

4 O0beM yueOHOM TMCIUUTITHHBI

. B 3ageTHBIX B akagem.
Bunel yue6HOM paboThI

eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTh JUCIHUNJIMHBI 110 Y4e0HOMY ILUIAHY 6 216
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,67 96
Jlexuuu (Jlek) 0,89 32
[TpakTueckue 3anstus (113) 0,89 32
Jlaboparopusie 3ansTus (J1ab) 0,89 32
CamocrositesbHas padora (CP): 2,33 84
CaMOCTOSTENbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIIMHbI 2,33 84
JK3aMeH 1 36
KoHTakTHas paboTa — MpoOMeKyTOUYHAsI ATTECTaIHs 0,4
IToaroroBka K 3K3aMeHy 35,6

Bua koHTpoJasn: JK3aMeH
Bitb! yueHoM paboTs! B 3aueTHBIX B actponom.

eIMHUIIAX gacax
OO01iasi TPy10€eMKOCTh AUCIHUNJIMHBI 110 Y4e0HOMY ILUIAHY 6 162
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,67 72
Jlexuuu (JIek) 0,89 24
[TpakTnueckue 3anstus (113) 0,89 24
Jlaboparopusie 3ansiTus (J1ab) 0,89 24
CamocrositesbHas padora (CP): 2,33 63
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B JUCHUIIIIMHbI 2,33 63
JK3aMeH 1 27
KonTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3
IToaroroBka K 3K3aMeHy 26,7

Bua koHTpoJasn: JK3aMeH

AHHOTANUA pado4yeil MPOrpaMmMbl AUCUUIIMHbBI
«Cucrembl ynpasJjieHUs XMMHKO-TeXHOJIOTH4eckumMHu npoueccamu» (b1.5.19)

1. Heap aucuMmIMHBbI — JaTh 0a30Bbl€ 3HAHUS [0 TEOPUU CUCTEM YIPABIEHUS XUMUKO-
texHojoruyeckumu npoieccamu (CY XTII), npuBUTh HaBBIKK U YMEHHUE aHAJIM3a CBOWMCTB
XTIl xak OOBEKTOB YNpaBJIEHUS M HPAKTUUYECKOTO MPUMEHEHHS TEXHHYECKHX CPE/ICTB
YIpaBJICHUS.

2. B pe3yabTare u3yveHusi JUCHUILUIMHBI 00y4yaromuiics Mo mporpamme 0akajaBpuara
JOJIKeH

Obnadams cnenyronumu oodmenpodeccuonanbubiMu (OI1K) koMmnerenmsamu:

- CIIOCOOHOCTHIO U TOTOBHOCTBIO MCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
TUCUMIUIMH B ipodeccruonanbHol nestenbHocty (OIIK-1);

3uamo:

- OCHOBHbIE TIOHSATHS TEOPUU YIIPABIICHUS;

- CTaTUYECKUE U JUHAMUYECKHE XapaKTEPUCTUKN OOBEKTOB YIIPaBICHUS;

- ocHOBHbIE BUJbl CAY U 3aKOHBI peryinpoBaHus;

- TunoBble CAY B XMMHUYECKON MPOMBILIIEHHOCTH;
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- METOJIbI M CPEJICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKUX [IAPAMETPOB;

- ycroituuBocth CAY;

- OCHOBHbIE MOHATHUS 0 HeMUHEHHbIX CAY, peneiHbIX CUCTeMaX, JJOTHYECKUX aJIfOpUTMax
YIPABJICHUS, AANTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABJICHUS;

Ymemu:

- OIIpeNeNsATh OCHOBHBIE CTAaTUYECKHME U JUHAMUYECKUE XapaKTEPUCTUKH OOBEKTOB
YIPAaBIICHUS;

- BBIOMPATh pallMOHAIBHYIO CUCTEMY PETryJIUPOBAHNS TEXHOJIOIMUECKOI0O MIPOLecca;

- oueHuBaTh ycroitunBocts CAY;

- BBIOMpPATh KOHKPETHBIE TUIBI MpruOopoB 1 AuarHoctuku XTII;

Braoemw:

- METOJIaMH TEOPUM aBTOMATHYECKOTO PETYJIMPOBAHUSA, OPraHM3alMU M pacyéTa CHCTEM
ONTUMAJILHOTO YIIPAaBJIEHHs MPOIECCAMU XMMHUYECKON TEXHOJOTHU MaTepuanoB U HpubopoB
JJIEKTPOHHOW TEXHUKH M HAHOAJIEKTPOHUKHU.

3. Kparkoe conep:kanue Qv CHUANINHbBI
Moayas 1. QOcHOBHbIe TIOHATHS  YNPaBJEHUS XHUMHKO-TEXHOJOTMYECKUMH
npoueccamu.

3HaueHuEe aBTOMATUYECKOTO YIPABJICHUS JUIsl Pa3BUTHSI XMMHUYECKONH MPOMBILIUIEHHOCTH.
Oco0eHHOCTH yNpaBiIeHUs] XUMUYECKUM MPEANPUITHEM U XUMUKO-TEXHOJIOTHYECKUM IPOLIECCOM.
TexHUKO-73KOHOMHUYECKUN 3PPEeKT BHEAPEHUS] aBTOMATU3HPOBAHHBIX CUCTEM YyHpaBiieHus. Poib
CUCTEM YIpaBJeHUs B oOOecreueHUH Oe30IaCHOCTH XUMHYECKOrO IMPOU3BOJACTBA M OXPAaHbI
OKpyxaromei cpenpl. OCHOBHBIE TEpMUHBI U omnpenaeneHus. Mepapxus ynpasieHus. OCHOBHbIE
npuHOUNb! ynpasieHus. Kiaccudukauust cuctem ynpasieHuss DyHKIuoHallbHAsg CTPYKTypa
CAY. Iloka3arenu KauecTBa yIpaBJICHUS.

MoayJib 2. OCHOBBI TEOPHH AaBTOMATHYECKOI0 YIIPABJICHHS.

Maremaruueckue mojaenu CAY. Iunamuueckue xapakrepuctuku CAY. Ucnons3oBanue
omnepanroHHoTro ncunciaeHus A ananuza CAY. TunoBsie TnHaMuYecKue 3BeHbsI. BpeMeHHbIe 1
YaCTOTHBIE XapaKTEPUCTUKHU. DKBUBAJIIEHTHbIE IPEOOPa30BAHUS CTPYKTYPHBIX CXEM.
YcroituuBocTs uHeHbIX CAY ¢ 006paTHO# cBsi3bro. Kinaccuduxaiys 1 ocHOBHBIE CBOMCTBa
00BEKTOB ynpaBiieHUs. MeTOoIbl OIIPEICIIEHNs CBOMCTB 00bEKTOB yrpaBieHUsl. OCHOBHBIE 3aKOHbI
perynupoBaHusi. PerynsiTopbl Ha OCHOBE HCKYCCTBEHHBIX HEMpOHHBIX ceTell. Lludpossie u
poOacTHbIE cucTEMBI yIipaBieHus. BpiOOp 3akoHa perynupoBaHus U ONpeleIeHHe ONTUMAIbHBIX
[apaMeTpoB HACTPOMKH MPOMBIIIEHHBIX PETYIISITOPOB.

Moayas 3. U3MepeHHe TEXHOJOIHYECKHX NapaMeTpPOB XMMHKO-TEXHOJIOIHYeCKOro
npouecca.

l'ocynapcTBeHHast cucTeMa MPOMBIIUIEHHBIX NPUOOPOB U CPEJICTB aBTOMAaTH3allUH.
OcHOBHBIE TEpMHMHBI U ompeeneHuss Merpojiorud. Meroasl u3Mepenuit. Cpencrsa
U3MEpUTENbHONM TEXHUKH, WX CTaTUYECKME W JAWHaMuyeckue cBoiictBa. llorpemrHoctu
m3meperuit. CriocoObl mepepaun MHPOpManud Ha paccrossHue. OpraHu3anus JUCTAHITMOHHOU
muarHoctTukn  XTII.  M3mepeHue OCHOBHBIX TEXHOJIOTMYECKHMX I1apaMETpPOB:  JIABIICHHS,
TEMIIEPATypPhl, pacxoa M KOJWUYECTBA, YPOBHS JKUJIKOCTH M CBIIyYUX MaTe€pUaioB, COCTaBa U
(U3UKO-XMMUYECKUX CBOMCTB BEILIECTB.

Moayabr 4. OcHOBbI NPOEKTMPOBAHMS AaBTOMATHYECKHX CHCTeM YIpPaBJIeHUs
XHMHUKO-TEXHOJIOTHYEeCKMMH MPOLEeCCAMH.

OcoOennoctu ynpasienust XTII. PerynupoBanrue 0CHOBHBIX TEXHOJIOTHUYECKUX
[apaMeTpoB: pacxoja, 1aBjeHus, TeMneparypsl, ypoBHs, pH. Texunueckue cpeacrsa CAY.
OcHOBHbBIE Pa3HOBHUIHOCTH YIPABJISIONINX YCTPONCTB. THIIBI, XapaKTEPUCTUKU U PACUET
MCIIOJIHUTENBHBIX MEXAaHU3MOB U PEryIupyomux opranoB. OgopmiieHrne IpoeKTHOTO 3aaHUs Ha
aBTOMAaTHU3AIMI0 TEXHOJOTUYECKOTO mpoliecca. BbiOop Touek u3mepeHus, KOHTPOJI,
yIpaBisieMbIX TAPaMETPOB U YIPABISIOUIUX Bo3ielicTBU. CTaHAapThl U YCIIOBHbIE 0003HAUEHUS
Ui TexHosnorudeckux cxeM. OcHoBuble cBeieHus 00 ACY TII B xuMHueckoil NpOMBIIIIEHHOCTH.
[Tpumepst ACY TII B xumuueckoii poMbIIIeHHOCTH. OCHOBHBIE BBIBOIBI IO KYpCY.
CoBpemennblie TeHaeHuuu B pazsutuu CY XTIL

4. O01b€éM yueOHOi JUCHUTIMHBI
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. B 3ageTHBIX B akagem. gacax
Buner yue6HOM paboThI
eIMHUIIAX

OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 5 180
10 Y4eOHOMY ILIAHY

KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,44 16
[TpakTnueckue 3anstus (113) 0,44 16
Jlaboparopusie 3ansiTus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
CaMOoCTOSATETbHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 2,67 96
JK3aMeH 1 36
KoHTakTHas paboTa — MpoMeKyTOYHAsI ATTECTaIHs 0,4
IToaroroBka K 3K3aMeHy 35,6

Bua konTpoJsn: JK3aMeH
Bib! yueGHoi paGoTs! B 3aueTHBIX B actponom.
eIMHUIIAX yacax

OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 5 135
10 Y4eOHOMY ILIAHY

KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 36
Jlexmmm (JIek) 0,44 12
[Tpaxtnueckue 3anstus (113) 0,44 12
Jlaboparopuble 3ausiTus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 2,67 72
CaMOoCTOsATETFHOE U3YUYEHUE PA3/ICIOB JUCITUTIIHHBI 2,67 72
JK3aMeH 1 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3
[ToaroToBka K 3K3aMeHy 26,7

Bua konTpos: JK3aMeH

AHHOTANUA padoyeil MPOrpaMmMbl AUCHUIIMHbBI

«KypcoBasi padora no Heoprannyeckoi xumumn» (b1.5.20)
1. Heap AMCHUIIMHBI — IIOJYYEHUE HABBIKOB CAMOCTOSITEJIIBHOIO PELICHHs HMCCIEIyeMOU

3aJa4yd Ha OCHOBE aHa/im3a H3BCCTHBIX JaHHBIX U

IMOJIYYCHHBIX CTYACHTOM

OKCIICPUMCHTAJIBHBIX PE3YJIbTATOB, 3HAKOMCTBO CO croco0amMu M3JI0KCHHS B O(l)OpMJ'IeHI/Ifl

IMOJIYYCHHBIX PC3YJIbTATOB.

2. B pe3yabTaTe mdydeHus AUCHUIIMHBbI 00y4YalOlIUiicsl Mo MporpamMMe GakajaBpuara

JOJIZKCH:

Obnadams cnenyronumu oodmenpodeccrnonanbubiMu (OINK) komMmmerenmsamu:

-CIIOCOOHOCTEIO HUCIIONB30BaTh

IMOJIYYCHHBIC 3HaHUuA

TCOPCTUUCCKUX OCHOB

(GbyHIaMEHTaIbHBIX Pa3/eJIOB XUMUHU MIPH perieHnn npodeccuonanpubix 3a1a4 (OIIK-1);
-CIIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IUCLUIUIMH B

npodeccuonanbHOM nesteasbHocTH (OIIK-3);
3namo:

— IMOAXOJAbl K OpraHu3aluu CaMOCTOSTCIbHON M KOJJICKTUBHOM Hay‘IHO-HCCHeI[OBaTeHBCKOﬁ

paboThI;

— OPUHLOUIIBI OpraHru3alui IMPOBCACHUSA SKCIICPUMEHTOB U HCHBITAaHUH.

Ymems:

— BBIIIOJIHATH MOUCK, 00pabOTKY, aHaIN3 U CUCTEMAaTU3alMI0 HAyYHO-TEXHUYECKON MH(pOpMaIuy;

— BBIIOJHATH 00pa0OTKY U aHaJIU3 pe3yJbTaTOB 3KCIIEPUMEHTOB U UCIIBITAHUN;
— [IPOBOJIUTH AHAJIN3 HAYYHO-TEXHUYECKON JIUTEPATYPHI;

Braoemeo:
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— KOMIUIEKCOM [E€PBOHAYAJIbHBIX 3HAHMM U MPEACTaBIeHUH 00 OpraHu3alli Hay4yHBIX
HCCIIE0BaHUM;
— HaBbIKaMU U3JI0KEHUS MMOJIYYEHHbBIX 3HAHUM B BUJIE OTUYETA O BBINOJHEHUH KypCOBOM pabOTHI.
3. Kparkoe cogep:xkaHue IUCHHUILIHHbI
Paspnean 1. Ilouck u nepBruyHasi 00pad0TKa HAYYHON M HAYYHO- TEXHHYECKO HH(popMannu

[IpousBoauTcs MOMCK M TNepBUYHAs 00pabOTKa HAyYHOW M HAyYHO-TEXHUYECKOM
uH(popMaLnH.

Opranu3alOHHO-METOINYECKIE MEPOTIPUATHS, BKIIOYAIOIINE:

- U3YYEHUE CHEIHaAIbHON JIMTEpaTyphl U APYrol XMMUYECKOW MH(pOpMaLuu, BKIHOYAs
JOCTHUKEHHUS] OTEYECTBEHHON M 3apyOeHO HayKu M TEXHUKU B 00JaCTH XUMHUHU U XUMHUKO-
aQHAJIUTUYECKUX METO/I0B UCCIIEIOBAHUI;

- cOop, aHAJIN3 ¥ CTPYKTYpUPOBaHUE MHPOPMALIUH 110 TEMATHKE KypCOBOM pabOTHI.

Pa3nes 2. BoinosiHeHne HHAMBHUAYAJIbHOI0 IKCIIEPUMEHTAJIBHOIO 32/ IaHUS

BrinosiHeHue 3KkCnepuMeHTalbHOIO HAYYHOTO UCCIIEI0BAHUS, KOTOPOE MOXKET BKIKOYATh:

- IJJAHUPOBAHUE U MOCTAHOBKY CEPHUM SKCIIEPUMEHTOB B COOTBETCTBHE C OIPEAEICHHON
TEMaTUKON KypcOBOM pabOThI;

- y4yacTHM€ B IIPOBEJICHUMHU BBINOJIHAEMBIX Ha Kadeape HaydHbIX HCCIENOBAHUN WU
BBINIOJIHEHUH allapaTypHbIX pa3paboToK;

- COCTaBJICHHE KOMIIBIOTEPHBIX MPOTPaMM JUIsl 00padOTKH XUMUYECKOW HH(OpMALIUU;

- cbop, 00pabOTKy, aHAJIN3 U CUCTEMATH3AMI0 WH(OPMAIIMK TIO0 MPEINOoJIaraéMoi TeMe
KypCOBOM paboThI;

- IpUOOpEeTEeHNE HaBBIKOB XUMUYECKOTO SKCIIEPUMEHTA;

- IpHOOpeTeHHEe SKCIEPUMEHTAIbHBIX HAaBBIKOB pabOThl Ha COBPEMEHHBIX Y4eOHO-
Hay4yHbIX Npudopax;

- OCBOGHHME METOJIOB perucTpauuu U o0pabOTKH  pe3yabTaTOB  XUMHYECKHX
AKCIEPUMEHTOB.
Pa3nen 2. IlpenocraBiieHue pe3y/ibTATOB BBHINOJHEHUS] HHIMBUAYAJIbHOIO 3aJaHUSl B BH/Ie
KYPCOBO# padoThbl

[IpousBoauTcss aHanu3 pe3ysbTaTOB MPOBEACHHON SKCIEPUMEHTAILHOM JEsTebHOCTH,
(hopmynupoBaHUE BEIBOJOB PaOOTHI:

- cbop, 00paboTka, cucTeMaTH3aIus MOJTYIeHHBIX PE3YJIbTATOB;

- COCTaBJICHHE Pa3/IeJIOB OTYETA [10 TEME HAyYHbIX HCCIIEIOBAHUMN,

- ¥ HaIMMCaHue OTYeTa O MPOBEJICHHON KypCcOBOM paboTe;

- BBICTYIUIEHHE C JJOKJIAJJOM U OTBETHI Ha BOIIPOCHI 110 TEMATHKE KypCOBOM pabOThI
4. O0bEM y4eOHOI JUCHUIIMHBI

Bun yaeGHO# paboTs! 3auéTHnie AxagemMuuec
(105050700031 KM€ 4achl
O0masi Tpy10eMKOCTh JUCHUIIAHBI 0 YYeOHOMY IUIAHY 3 108
KounrakTHas padora (KP) 1,78 64
JlaGoparopusie pacots (JIP) 1,78 64
CamocTosiTeqibHas padota (CP): 1,22 44
KonrtakTHas camocTositenpHas paboTa 122 0,2
CamMocTosATeT HOE N3YUCHUE PA3/ICTIOB JUCITUTIIIHBI ’ 43,8
Buj koHTpOJIS: 3a4eT - -
Bux yaeGHoii 3auéTHble ActpoHomuuec

paBoTHI (105050700031 KM€ 4achl
O0masi Tpy10eMKOCTh JUCUUIIAHBI 0 YYeOHOMY IUIAHY 3 108
KounrakTHas padora (KP) 1,78 48
JlaGoparopusie pacots (JIP) 1,78 48
CamocTosiTeqibHas padota (CP): 1,22 33
KonrtakTHas camocTositenpHas paboTa 1,22 0,15
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CamMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 32,85

Bua xontpoas: 3a4er - -

4.4.2. JIncuMniIuHbl BAPUATUBHOM YacTH (00s13aTe/IbHbIE TUCIHIJIMHBI)

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«OCHOBBI 5)KOHOMHKH U yNpasjeHus npoussoacrsom» (b1.B.01)

1 Heap JMCHUIVIMHBI - TOJY4YEHME CHUCTEMbl 3HAaHMM 00 HSKOHOMHMYECKUX
3aKOHOMEPHOCTSAX  (DYHKIMOHUPOBAHUS  IMPOMBIIUIEHHOTO  IPOU3BOJCTBA B  CHCTEME
HAIlMOHAJILHOM SKOHOMHUKH, (OPMHUPOBAHUE HKOHOMHUYECKOTO MBIILJIEHUS M HCIOJIb30BaHUE
MOJIyYE€HHBIX 3HaHUN B IPAKTUUECKON JAESITEIbHOCTH.

2 B pe3yabTraTe H3y4eHUs] JUCHUILIMHBI 00y4alOLIUiica 0 MporpaMmme

0akaJlaBpHATAa J0JIKEH:

Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

ObwexynomypHovimu.:

- CIIOCOOHOCTh MCIIOJIb30BaTh 3HAHMUS OCHOB SKOHOMHUKM B Pa3IM4HbIX cdepax
xusHeaestenbHoctu (OK-3).

IIpogheccuonanvrvimu:

- CIIOCOOHOCTh  AHAJIM3UPOBATh  TEXHUYECKYI0  JOKYMEHTAlUIo,  M0J0MpaTh
o0opyoBaHue, TOTOBUTH 3asiBKU Ha npuoOpeTreHue u peMoHT obopynosanus (I1K-9).

3nams:

— OCHOBBI PKOHOMUKH B Pa3INYHBIX cepax KU3HEAEATEIbHOCTH;

— METOo/bl pa3pabOTKH ONEPATUBHBIX U MPOU3BOACTBEHHBIX IIIAHOB;

— METO/bI U CIIOCOOBI OTUIATHI TPYAA;

Ymemo:

— COCTAaBJISITh OTYETHI 10 BBIOJIHEHUIO TEXHUYECKUX 3aJaHUI;

— TOTOBUTh MCXOJIHbIE JaHHbIE Js BbIOOpAa M OOOCHOBAaHUS HAYYHO-TEXHHYECKHX U
OpraHU3alMOHHBIX PELIEHUI Ha OCHOBE SKOHOMHUYECKOTO aHAJIN3a;

— pazpalaThiBaThb OIEpaTUBHbIE IUIaHbl PabOT TEPBUYHBIX IPOU3BOJICTBEHHBIX
MO JIpa3IeJICHU;

Braoemy:

— METOJAAMM M HWHCTPYMEHTaMM IPOBEJCHHUS SKOHOMMYECKOTO aHajdu3a 3aTpar Hu
Pe3yJbTaTOB AEATEILHOCTH IPOU3BOJICTBEHHBIX MOPa3/ICICHUI;

— UHCTPYMEHTAMM IUIAHUPOBAHMSI U BBINOJHEHUS MEPOINPHUSATHI 10 IPOU3BOJICTBY
TIPOTyKIIMH;

3 Kparkoe coaepxxanve TUCUUIIMHBI

Moay.s 1. Beenenne. OCHOBBI PHIHOYHOI IKOHOMHUKH

DKOHOMHYECKHE TMOTpeOHOCTH, Onara W pecypcbl. OOIIECTBEHHOE TPOM3BOJCTBO M
SKOHOMMYECKHUE OTHOLIeHUs. [Ipon3BOACTBEHHBIE BO3MOMXHOCTH OOIIECTBA U SKOHOMMUYECKUMN
BbIOOp. KpuBas mNpou3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH YObIBalOIIEeH MpenenbHOU
MOJIE3HOCTUM. TpaaunuoHHas 3KoHOMHUYeckas cuctemMa. COOCTBEHHOCTh: (QOpPMBI M IYTH HX
npeoOpa3oBaHus. PpIHOYUHBIM MexaHM3M cmpoca U mpemiokeHus. CoBepuieHHas U
HecoBeplLIeHHas: KOHKypeHIMH. CyIIHOCTb U YCTIOBUSI BOSHUKHOBEHHUS PbIHKA. BHUIbI pRIHKOB M HX
cTpykrypa. OyHkuuu peiHKa. ToBap u ero cpoiictBa. Cpoc u npeiokeHne Ha poiake. [lonstue
«anacTuyHOCTh». COBEpIlIeHHas M HECOBEpUICHHAas KOHKypeHUuu. Monononus. Oauronosus.
[lonsiTHe  HAaUMOHANBHOM  HKOHOMHUKH, OCHOBHBIE  MAaKpPOIKOHOMHYECKHE  IOKa3aTellH.
[ToTpebnennus u coOepexenus. IIpomsBoactBo, oOmeH u pacnpenenenue. IloTpebnenue,
cOepexxeHre, MHBECTULIMU TOBapoB W yciayr. PuHaHCOBas cucremMa U (PMHAHCOBAsl MOJIUTHKA
obuiectBa. Hanoru u Hanorosas cucrema.

Mopyasb 2. JxkoHOMHYeCKHe OCHOBBI YIIPaBJIeHHs POU3BOICTBOM

[Ipenmpusitue Kak CyObEKT pBIHOYHOTO XO3SHCTBA. OKOHOMHYECKHE 3aKOHBI H
OCOOCHHOCTM UX TMpOsIBICHHMA Ha mnpeanpustud. Poip  cnenuamucrta  XUMHYECKOM
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npoMbliieHHocTu. [lpennpusitue B cucteme pbIHOYHOM 3KOHOMUKU. [Ipeanpusarue — kak cyObeKkT
U 00BEKT NPEeIIPUHUMATEILCKON AeATeIbHOCTU. 3aKOHOAaTeNbHas 0a3za MpeAnpuHUMATEIbCKON
nesTenbHOCTH. HopMaTuBHO-IIpaBOBBIE aKThl, PEIVIAMEHTHUPYIOUINE NESTEIbHOCTh NPEAIpPUATHS.
OpranuzaloOHHO-NIPaBOBbIE (HOPMBI PEANPUHUMATEIBCKON JESATEIbHOCTH M KPUTEPUU HX
BbIOOpa. @OpMBI COOCTBEHHOCTH. BHEIIHSAsS M BHYTpeHHssA cpena nmpennpusitus. MaTepuaibHO-
TexHuuyeckas 06a3za mpousBojcTBa. ChlpbeBas M TOIUIMBHO-3HEpreruyeckas 0aza XUMHYECKHX
npou3BoicTB. [Ipon3BojcTBEHHAas MporpaMma M IPOU3BOJCTBEHHAs MOIIHOCTb HPEIIPUSTHUSL.
KadecTBO 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKIIMUA. DKOHOMUYECKOE 000CHOBaHUE BHIOOPA CHIPHS
u ToruiBa. PecypcocOepexenre. AJlbTepHATUBHbIE UCTOYHHUK CHIPbSl M 3HEPrHUU. MarepuanbHo-
TEXHUYECKUE pecypchl mnpeanpusatus. OCHOBHbIE IPOU3BOJACTBEHHBIE (OHIbI XUMHUYECKHX
NPEeNNpUATHI: TOHATHE, KiIaccupukamuss W CcTpykTypa. [loHsiTME M CTpyKTypa, M OIEHKA
OCHOBHBIX cpenicTB. [lokazarenu ucnonb30BaHUsI OCHOBHBIX IIPOU3BOJACTBEHHBIX (POHI0B. M3HOC 1
aMOpTHU3aLlUs, U OLIEHKA d3PPEKTUBHOCTH UCHOJIb30BaHUS OCHOBHBIX ITPOU3BOJICTBEHHBIX (DOHIOB.
BocrpounsBoacTBO 0CHOBHBIX cpencTB. OOOpPOTHBIE CpPEeACTBAa MPENNPUSTHS: MOHSATHE, COCTaB U
cTtpykrypa. Ucrtounuku ¢dopmupoBanusi oO00pOTHBIX cpeacTtB. OOopauynBaeMocTh OOOPOTHBIX
cpeacTB. MarepualibHble 3anachl Ha npeanpustuu. Tpynaossie pecypesl npeanpustus. Ilepconan
MPENNPUATHS U €T0 CTPYKTYpa. DPPEKTUBHOCTH UCIIOIB30BAHUS IEPCOHAIA U pab0yYero BpeMEHH.
[TpousBoauTenbHOCTH TPyaa U otuiata Tpyaa. Opranuzanus 3apaO0THOM IIATHl HA IPEATPUSITHH.
[Ipou3BOIMTENBHOCTE TpPyJa: MOHSATHE, MOKa3aTead U METOJbl u3MepeHus. MHnuBuiyanpHas u
oOuiecTBEeHHasi ~ MPOM3BOAMTEIBHOCTh  TpyAa.  PesepBel u  (akTopsl  MOBBILIECHUS
IIPOU3BOIUTENBHOCTH Tpyaa. @OpMbl, CHCTEMBI M pa3Mep OIUIATHI TPYy/a Ha MPEANPUATUH.

Mopyasb 3. TexHMKO-3KOHOMHYECKHI aHAJIN3 HHKEHEPHBIX PelleHu i

Jloxonpl M pacxoIbl HAa MPOU3BOJCTBO, U peAIHU3alMI0 NPOAYKLUHU MPEINpHUSITHSL.
WM3nepxku mpoumsBojacTBa MPOAYKIHMH (CE0ECTOMMOCTH), TMPHUOBLIb, PEHTA0EIBHOCTh U
ueHooOpasoBanue. IloHsTue 3aTpaThl Ha TPOU3BOJACTBO U  peaM3alUI0  MPOAYKIUH
(cebectoumocTs). Buapl u 3HaueHue kiaccupukanuu 3atpar. CTpykTypa 3aTpaT Ha MPOU3BOACTBO
U pean3aluil0 NPOAYKUHHU. TEeXHUKO-DKOHOMHYECKHM aHAJIU3 HHKEHEPHBIX PEIICHUM.
OcoOeHHOCTH pacyeTa 3aTpaT Ha IMPOU3BOJCTBO M pPEaIU3aLUI0 MPOIYKIHUH B KOMILJIEKCHBIX
npousBojicTBaX. OCHOBHBIE INyTH CHUXKEHHUS 3aTpaT Ha MPOU3BOJCTBO MPOIYKIUH. Joxomib
npennpusaTus. [lonstTue npubbLIM KU 10X0/a NPEIPUATHS, METO/IbI UX pacueTa. PenTabenbHOCTb,
ee BUJbl U MeToAbl pacueTa. IlyTH nmoBbIIeHUS NPUOBLIN U PEHTAOEIBHOCTH Ha MPEANPUATUAX.
IlenooOpa3oBaHue U LieHOBas MOJUTUKA. lleHa Ha MPOIYKIMIO U MPUHLHUIBI EHOOOpPa30BaHUSL.
Buner nen. Ctpykrypa 1ieHbI, cucTeMa LieH. B3auMocBs3u 1eH u uzaepkek. LleHoBas monuTtuka.
Pa3pabotka 1neHoBoil ctpareru. OUHAHCOBO-KPEIUTHBIE OTHOLIEHHS NPEINPUITUNA U cHUcTeMa
Hanoroo6noxxenus. llonsrue, coctaB u cTpykTypa (GuUHAHCOB mnpeanpusatus. [IpuHIUIbBI
Hajoroo6soxxenusa. Hamorm u miiaTexu, YCTaHOBJIEHHBIE 3aKOHOJATEIbCTBOM: BUIbI, CTaBKH,
00BEKThI HaJIOTOO0JIOKEHUSI U CPOKH YILJIAThl HAJIora B OKOJDKET.

4 O0beM yueOHOM TMCHUIITUHBI

B
Buner yue6HOM paboTh 3adeTHbIX | B akangem. gacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32
Jlexuuu (JIek) 0,45 16
[TpaxTnueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
KoHTakTHas camocrosiTesnbHas paboTa 0,4
CaMOCTOSATENbHOE N3YUYEHHUE PA3/I€TI0B JUCHUIIIIMHbI 75,6
Bua koHTpoJasn: 3ader c oleHKOM
B
. B actponom.
Buner yue6HOM paboThI 3a4ETHBIX
gacax
eIMHUIIAX
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OO0uasi TPy10€eMKOCTh IUCHUIIMHBI 110 Y4€0HOMY IJIAHY 3 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 24
Jlexuuu (JIek) 0,45 12
[TpaxTueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
KonTakTHas camocrositenbHas pabota 0,3
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 56,7
Bua konTpoJas 3ader c oeHKOM

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«IIpaBoBeeHMe B TEXHOJIOTHH MATEPHAJIOB U NPUOOPOB 3/1eKTPOHHO! TEXHUKHU H
HaHOodJIeKTpoHuKW» (b1.B.02)

1. Heau AucuunJIMHbI:

—  OBJIaJICHHE OCHOBAMM IIPaBOBBIX 3HAHUIA;

—  (opMHpOBaHUE MTPABOBOM KYJIbTYpPhl aKTUBHOTO, 3aKOHOIIOCIYITHOTO IpaskJaHUHA.

2. B pe3yabTaTe u3yyeHUs] JUCHUILUINHBI 0AKAJABP J0JIKEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

—  CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI IMPAaBOBBIX 3HAHUW B pa3iIMuHBIX cdepax
nesrensHocTH (OK-4);

- TOTOBHOCTHIO M3Yy4YaTh HAYYHO-TEXHUYECKYIO MH(POPMAIINIO, OTEUECTBEHHBII
1 3apyOexHbIN onbIT 0 TeMaTuke uccnegosanus (11K-20);

3namew:

—  OCHOBBI POCCHHCKOM IPAaBOBOM CHCTEMBI M POCCHHCKOIO 3aKOHOJIaTEILCTBA, OCHOBBI
OopranM3aiul U  (QYHKIUOHUPOBAHUS CyNEOHBIX UM HHBIX [PABONPUMEHUTENBHBIX U
[IPaBOOXPAHUTEIIbHBIX OPraHoOB;

— TpaBOBblE U HPABCTBEHHO-ITMYECKWE HOPMBI B cdepe npodecCHOHATBHON
NeSITeNIbHOCTH;

— TpaBOBbIE HOPMBI, PETYIHPYIOIIME OTHOLICHHE YEJIOBEKa K YEJIOBEKY, OOLIECTBY,
OKpYKarollen cpere;

— 1npaBa U 00s3aHHOCTH IPak/IaHUHA;

—  OCHOBBI TPYZOBOI'O 3aKOHOAATEIbCTBA;

—  OCHOBaMH XO35IMCTBEHHOTIO IIPaBa.

—  NpaBOBBIE ACMEKTHI NPO(GECCHOHATBHON AESITENbHOCTH.

Ymems:

—  HCHOJb30BaTh 3TUYECKUE U MPABOBbIE HOPMBI, PETYIUPYIOLIME OTHOIICHHUE YeJIOBEKa
K 4YeJIOBEKY, OOILECTBY, OKpYXalollel cpejae, HCHOJIb30BaTh MpaBa U CBOOOJBI YelOBEKa U
rpaXKJIaHUHA [PHU pa3pabOTKe COLUATIbHBIX POEKTOB;

—  HCIOJb30BaTh U COCTABJISATh HOPMATUBHBIE U MPABOBBIE JOKYMEHTBI, OTHOCSIIUECS K
npodeccHoOHAIIbHON JIeSTEIbHOCTH, MPEeANpPUHUMATh HEOOXOAMMbIE MEpbl K BOCCTaHOBIJIEHUIO
HapyYIICHHbIX [1PaB;

— peanu30BBIBaTh IpaBa M CBOOOJBI YEIOBEKAa M TIpaKJaHMHA B Pa3IMuYHBbIX cdepax
KHU3ZHEJESITENIbHOCTH;

—  J1aBaTh HPaBCTBEHHYIO OLIEHKY KOPPYILMOHHBIM MPOSBICHUSIM.

Braoemy:

— TOJYy4YEeHHBIMH INPAaBOBBIMM 3HAHUSIMU B Tpo(eccCHOHAIbHOM U HHBIX cdepax
NeSITeIbHOCTH.

3. Kparkoe cogep:xanue JUCUMIIIIMHBI:

[Tonarne n npusHaku rocynapcrsa. ®opmel rocynapersa. @ynkunu rocynapcrsa. Ilonstue
U npu3Haku npaBa. OCHOBHBIE ITPABOBBIE CUCTEMBI COBpeMEHHOCTHU. [IoHATHE 1 BU/IBI HCTOUHUKOB
npasa. OnpeesieHre 3aK0Ha U NMOA3aKOHHBIX aKTOB. JeficTBME HOPMATUBHBIX IIPABOBBIX aKTOB BO
BpeMmenn. OOparHas cwiia 3akoHa. [loHsATHE TPaBOBBIX HOPM, MX CTPyKTypa. Cucrtema mpasa.
YactHoe u myOnuyHOe mpaBo. MarepuanbHOE€ M IpolieccyaiabHoe IMpaBo. lIpaBooTHomieHue:
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00BEKT, CYOBEKT U cojiepkaHue npaBooTHoueHul. IOpuanueckue GpaxTsl.

Konctutymus — ocHoBHo# 3akon Poccuiickoit denepanuu. deneparuBHoe ycTporcTBO PO.
Cucrema rocynapCTBEHHBIX OPraHOB M MpUHLMI pazaeneHus Biactell B PO. [lonstue rpaxaaHcTsa.
[Ipu3nanue, cobr0eHNe, 3allliTa PaBHBIX MPaB KEHIIUH U MY)KUUH KaKk OCHOBHAasl 00s13aHHOCTD
rocyAapcTBa.

[lonsiTue U mpenMeT aaMUHUCTpaTHUBHOrO mpasa. OOmias xapakrtepuctuka Kogekca
P® 00 agMUHUCTpaTUBHBIX MPaBOHAPYIICHUSIX. AJIMUHUCTPATUBHbBIC MPABOHAPYIIICHUS:
MOHATUE W NPU3HAKA. AJMUHHCTPATUBHAA OTBETCTBEHHOCTb: IOHATHE W TPUHIUIIBL.
[TonsTHe, mpu3HAKU ¥ BUABI AIMUHUACTPATUBHBIX HAKA3AHUU.

[lonsiTie W TpeaMeT YroJOBHOIO MpaBa. YTOJOBHAsg OTBETCTBEHHOCTh: ITOHSTHE,
OCHOBaHME BO3HUKHOBEHUs. [loHsTHME mnpecTymieHWsi: Tpu3HAKW, CcTpykTypa. CocraB
npectymienusi. Coywactue B mpecTymuieHHH. OOCTOSTENhCTBA,  HCKIIOYAIOIINE
MPECTYNMHOCTh NesiHuA. [loHATHe, e U BUABI HaKa3aHU. YTOJOBHAs OTBETCTBEHHOCTh
3a COBEpIICHUE TMPECTYIUICHUH. YCIOBHOE OCYXICHHE, OCBOOOXKICHHE OT YTOJOBHOM
OTBETCTBEHHOCTH. [Ipeamer u 00OBEKT KPUMUHAIUCTUKU. METo/bl U 3a/laul KPUMHUHAJIMCTUKH.
[Tonsitne xpumuHanucTuyecko wuaeHTuukauuu. OOBEKTHI M BHUIBl KPUMHHAIMCTUYECKON
unentudukanuu. Kpumunanuctuueckas tTexuuka. KpumuHanucruyeckas TakTHKA.

DKOJIOTHYECKOE IIPaBO: MOHATHE, PEAMET METOJ U UCTOUYHUKHU 3KoJiornyeckoro rnpasa PO.
[lonsiTe, BUIOBI U CTPYKTypa OHKOJOIMUECKHUX IPAaBOHAPYLLIEHUH, OTBETCTBEHHOCTbh 3a UX
COBEPILEHHUE.

[Tonsatue wundpopmanmu. OTBETCTBEHHOCTh 3a HapylICHHWE 3aKOHOJATEIhCTBA O
3amute wuHPopManuu. [ocymapcTBeHHas TaifHa: TIOHSATHE, 3alllUTa, MPABOBOE
peryJaupoBaHue rocy1apCTBEHHOM, ClIykeOHOM 1 nHOoM nHpopmannu. Kondunenunanbuas
nH(popManus: TOHATHE, BUJIBI U 3aIUTA. 3alllUTa MePCOHATBHBIX JAHHBIX TPakIaHUHA.

[lonsTe, mnpeaMer MW  MeTOJN TIpaxaaHckoro mpaBa. [loHsTHE TpakJaHCKOTO
paBoOOTHOLIEHUs, ero  crneuuduxka. CTpykTypa  TpakJaHCKOIO  MPaBOOTHOIIEHHS.
[IpaBosneecniocOOHOCTh CYOBEKTOB TPAXKJAHCKOIO MPAaBOOTHOUIEHUS. ['paxaaHe Kak CyObEeKTb
rpaxaaHcKkoro npasa. @u3nyeckue M IOPUANYECKUE JIMLA: MTOHATUE, MPU3HAKH, KJIacCU(pUKALUS.
IOpunnueckue dakrol. [IpaBo cobctBennoctu. [lonsitue aBTopckoro mpasa. [loHaTHe MaTEHTHOTO
npaBa. [lonstue wuHTEIekTyanpbHOM coOctBeHHOCTH (MC) W HCKIIOYMTENBHOTO TMpaBa.
Knaccudukanus UC. Cucrema npaBoBOi OXpaHbl HHTEIIEKTYAIBHON COOCTBEHHOCTH, aBTOPCKHUX
Y NATEHTHBIX IPaB.

[TonsiTe X034HCTBEHHOrO (MpEeANPUHUMATENBCKOT0) mpaBa. IIpenMer Xo3sIICTBEHHOTO
(mpeanpuHUMAaTENbCKOTO) TpaBa, MPU3HAKH, METOIbl IMpaBoBoro peryaupoBanus. Ilonsrue
XO35MCTBEHHOU M MPEAIPUHUMATEIBCKOMN JAESTEIBHOCTH.

[IpaBoBoe perynupoBaHUE CEMEHHBIX OTHOIIECHUH. 3aK/IIOUYE€HHWE U MpeKpalleHue Opaka.
[IpaBa u o6s13aHHOCTH pomuTeneit u nerer. AnumeHThl. DOPMBI BOCIIUTAHUS I€TEH, OCTABIITUXCS
0€e3 Morne4yeHus poauTeeH.

[Ipeamer m meTox TpyIoBOTO Ipasa. TpyaoBOM JAOrOBOp: MOHATUE, CTOPOHBI, COAECPKAHNUE.
Pabouee Bpemsi. Bpems otapixa. Tpynosie criopsl. Juciuruimmaa Tpyaa.

[lonarne wm wucroxu koppynumu. HopmatuBHOoe omnpenenenue xoppynuuu. IIpuunnbl
pacnpocTtpaneHus koppynuuu. Haka3zyemble u HeHakazyemble (opmbl Koppynuuu. CKpbIThIE
(matentHbie) (opmbl Koppynuuu. Dopmbl KOppyHUHUHU-TIpecTyrUieHus. DopMbl KOpPYHIIUU-
npoctynka. DOopMbl MOJUTHYECKOW Koppynuuu. HopmaTuBHbBIE IpaBOBbIE akThl B cdepe
npotuBoeiicTBus  koppynuuu. DenepanbHblii  3akoH  oT  25.12.2008 Ne  273-®3 «O
MPOTUBOICUCTBUH KOPPYILIAK.

4. O0beM yueOHOM THCUMTIITHHBI

. B 3auerHbIx B akanem.
Bunel yue6HOM paboThI
eIMHUIIAX yacax
OO0uasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3,0 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32
Jlexmmm (JIek) 0,45 16
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[Tpaxtuueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
KoHTakTHas camocrosiTesnbHas paboTa 0,2
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIMHbI 75,8

Buja koHTpOJISI: 3a4er

Bib! yueGHoi paoTs! B 3ageTHBIX B actpon.
eIMHUIIAX yacax

OO0uasi TPy10€eMKOCTh UCIHUIJIMHBI 110 Y4€0HOMY ILUIAHY 3,0 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 24
Jlexuuu (Jlek) 0,45 12
[TpakTnueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
KoHTakTHas camocrosiTesnbHas paboTa 0,15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/I€TI0B JUCHUIIIMHbI 56,85

Buja xoHTpoOJISI: 3a4er

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Ixkogorus» (b1.B.03)

1. Heap aucuMmiMHbl «OKojorus» — cGopMUpPOBaTh Yy CTYICHTOB IPEACTaBICHUE O
COBPEMEHHBIX 3KOJIOTHYECKUX MpoldiieMax, 0 (U3MKO-XMMHYECKHUX IPOIECCaX, MPOTEKAIOIMIUX B
Pa3IMYHbIX KOMIIOHEHTAX OKPYKAIOLIEH CPebl U O CTETIEHU aHTPOIION€HHOTO BO3/IEHCTBUS Ha 3TU
MIPOLIECCHI; BbIPA0OTATh y CTYACHTOB HABBIKM CHCTEMHOTO MOJAXO0Ja K HM3YYEHHMIO U PELIECHUIO
9KOJIOTMYECKUX  MpoOjeM, BO3HUKIIUX B  pe3yiabTaTe  MPOMBIIUICHHO-X03SHCTBEHHON
NEeSITEIbHOCTH Y€JIOBEKa, Pa3BUTh MBILUICHHE, [T03BOJISIIOIIEE [TPAaBUIIbHO OLICHUBATh JIOKAIbHbBIE U
OTJIaJICHHbIE MOCEICTBUS IPUHUMAEMbIX PEILICHUH JJIsl OKPYKaIOILEel Cpeibl U YeJIOBEKa.
2. B pe3syabTare M3yuyeHHsl JMCHUILIMHBI o0ydamoluiics Mo mporpamMme OakajaBpuara
JOJIZKeH::
Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAaHUS O COBPEMEHHOM (DM3MUECKON KapTUHE MUpa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU BELIECTBA Ui MOHUMAaHUS
OKpYy»Karo1ero Mmupa u sisinenuit npuposl (OIIK-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOECHUU BELIECTBA, IPUPOJIE XUMUYECKON CBSI3U B
Pa3IMYHbIX KJIacCaX XMMHUYECKUX COEIMHEHUM Ul MOHMMAaHUS CBOMCTB MaTepHalioB U
MEXaHHU3Ma XUMUYECKUX MTPOLIECCOB, MPOTEKAOMINX B oKpyxaromeM Mupe (OIIK-3);

— CHOCOOHOCTBIO NPUHMMATh KOHKPETHbIE TEXHMUYECKHWE pEUIeHUS Mpu pa3paboTke
TEXHOJIOTUYECKUX MPOLIECCOB, BHIOMPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTMH C YUYE€TOM
9KOJIOTMYECKUX nociueacTBuil ux npumenenus (I11K-4);

— OCHOBHBIE 3aKOHBI OOIIEH IKOJIOTHH;

— 3aKOHOMEPHOCTH CTPOEHUS U PYHKIIMOHUPOBAHUU OHOchepsl;

— COBPEMEHHBIE SKOJIOTMUYECKHE MTPOOIEMBI;

— OCHOBBI PAallMOHAJILHOTO MPUPOI0NOIB30BAHNUS;

— OCHOBHBI€ MPUHIMIIBI 3aLUTHI IPUPOTHON CPElbl OT AHTPOTIOT€HHBIX BO3/ICHCTBUIL;

— CTpPOCHHE OCHOBHBIX Teochep 3emMiii M OCHOBHBIE (DHU3UKO-XHUMHUYECKHE IPOIECCHI,
MPOTEKAIOIIKE B HUX;

— OCHOBHBI€ MMOHATHUS U MPUHLMIIBI KOHIIEIIUYA YCTONYUBOTO Pa3BUTHUS;

— OCHOBHBIE CBEJCHMS O IJI00aIbHOUW MpoOIeMaTHKe, MPUPOJHBIX pecypcax, MIaHeTapHbIX
IpaHULIaX, AHTPOIIOTE€HHOM BO3JECHCTBUU Ha OKPYKAIOIIYIO CpeNly, YIPABIECHUN KaueCTBOM
OKpYKarollel Cpeibl;

— TPUHLHUIIBI 3€JIEHON XUMUU;

yMmemy:
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— TIPUMEHATH IIOJIyY€HHbIE 3HaHUSA JUId OLEHKU COCTOSHUS OKpYXalollel cpeasl u
PalOHAJIBLHOTO UCIIOJIB30BAHUSI IPUPOJAHBIX PECYPCOB;
— HCHOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMM W 0a3bl JAaHHBIX JJIS pELICHUS
KOHKPETHBIX 3KOJIOTUYECKUX MTPOOIIeM;
gnademsn:
— TOHATUHWHBIM ammapatoM B 00JiacTU OOIEH 3KOJIOrHH, PAlUOHAIBHOTO HCIOJIb30BAHUS
MIPUPOIHBIX PECYPCOB U 3aLIUTHI OKPYKAIOLIEH CPEJIbI.
— Kparkoe cogepxxanue 11 CUMIIIMHBI
BBenenue, OCHOBHBIE MOHATHS IUCUUIUIMHBI.
MecTo JAMCUMIUIMHBI B CHCTEME OOIIEro M XUMHUYECKOro oOpa3oBaHHs. OKOJOIMYECKOE
oOpazoBaHue W oOpazoBaHHE I YCTOMUMBOTO pa3BuThs. OOMIECTBO W OKpYyXKaroIIas cpena.
[loHATHE YCTOWYMBOTO pa3BUTHS.
Mooyns 1. O6mue Borpocs! skojorun. buocdepa. buoskosorus. buocdepa u yctoiunBoCTh.
1.1 OcHoBHBIE 3aKOHBI 3KOJOTHMU. buoskonorus. [loHsiTne 00 »KOCHCTEMAax. YCTOWYMBOCTH
skocucteM buocdepa, ee 3BONOLMS U YCTOMYMBOCTh. JKOCHUCTEMBI 3€MJIM W YCTOMYHMBOCTD.
OcHoBHbIe cBefeHHUS O TutaHeTe 3emiisi. OCHOBHBIE TOHSTHS JKOJOTHH. 3aKOHBI U TPUHIIHITHI
skosioruu. IloToku sHepruu u BemiecTBa B 3KocucTeMax. OCHOBHbIE OHMOI€OXMMHUYECKUE ITUKIIbI
(kpyroBopoThI BemiecTB). LIMKIMYHOCTH Mpo1ieccoB B OMOCcdepe U yCTOMUHUBOCTD.
1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh 6uocdepsl. JleMorpapuueckue npoOiaemMbl
JluHaMHMKa YeJOBEYECKON MOMYJsSLUU, POKIAEMOCTb, CMEPTHOCTb, BO3pacTHas CTPYKTypa.
[IpoOnemMbl  COBpEMEHHOIO 3Tama pocTa UWCIEHHOCTHM  HaceleHus. [ eorpaduueckoe
pacnpezeneHue HaceneHus. PerynupoBaHue HapoJOHACEICHHUS.
Mooy 2. Ctpoenue u coctaB reochep 3emuu. OCHOBHBIC (PU3HKO-XUMUYECKHUE IPOIIECCHI,
MpoTeKaroIue B reocdepax
2.1 Atmocdepa 3emnu
Crpoenue atmochepsl, poib GOTOXUMUYECKUX peakuil B GOPMUPOBAHNUN COCTaBa aTMOC(EPHI.
[TapuukoBsiii 3 dexr. I[lapaukoBbie razel B atmocdepe. KimmaTtudeckue moOCIeaCTBUS
AHTPONOTE€HHON JESITEIbHOCTH.
Pacnipenenenne konnentpanun o3oHa B atmMocdepe. O30HOBBIN ciioi. [IpupoaHbIil UK 030HA.
CoBpemMeHHOE cOCTOsIHUE 030HOBOTO ciios. [locaencTBus pa3pyiieHust 030HOBOTO CJIOsT 3eMJIH 1St
yenoBeka U Omocdepsl B menom. CrpaTocdepHbli 030H U TpOnochEepHbIM 030H: CXOACTBO H
paznuuug. MexayHapoJAHOE COTPYJHHMYECTBO B 00JACTH OrpaHMYEHUE IPOU3BOJACTBA U
MCI0JIb30BAHUS 030HOPa3pyILAONIUX BellecTB. MoHpeanbCKUil MPOTOKOI.
KucnoTtHeie 1011 1 mpo1iecchl OKUCIICHHS puMecel B Tporiocdepe. DOTOXUMHYECKHI CMOT.
2.2. 'mppocdepa 3emin
Buner Bon Ha 3emie. [Ipecubie Boabl. 'maposiornyeckuit muki. [7106anpHBIE 3KOIOrHUECKUE
npoOneMsl ruapocdepsl. [1aBHbIe KaTHOHBI U AaHMOHBI MPUPOAHBIX BoA. KHCIOTHO-OCHOBHOE
paBHOBecHe B ImpupoaHbIX Bojax. lllenouHocts npupoaHsix BoJ. OCHOBHBIE MPUUMHBL, 3Talbl U
MOCJIEJICTBUS 3aKUCIEHUSI PUPOIHBIX BOJ0EMOB. OKUCIUTEIHLHO-BOCCTAHOBUTENbHbBIE TIPOLECCHI
B NpupoJHbIX BojoeMax. Crparuduxanus npupoIHbeix BojoemoB. [Ipoueccel adrpodukanuu
BOJI0€MOB. [IpuynHbBI U OCIEICTBUS.
2.3. Jlutocdepa 3emiun
3emuas kopa. [louBa. Ctpoenue mouBeHHoro cios. CocraB mouB. OpraHuyecKkue BEIIECTBA B
nouse. Poib JKUBBIX OpPraHu3MoB B (DOPMHPOBAHMHM MOYBEHHOTO cJOsl. TsKenble MeTalibl B
noyse. Jlerpaganus nous. BoxHas u BeTpoBas 3po3us MOYB.
Mooyne 3. AHTpOINOreHHOE BO3JCHCTBHE HAa OKPYXKAIOIIYI0 Cpeay U paluOHaJIbHOE
[IPUPO/IOII0JIL30BAHNE
3.1. [Ipupoausie pecypcerl. [TonsiTHe 006 0TX01aX MPOU3BOACTBA U IOTPeOIeHH. MaIOOTXOHBIE U
0€30TX0/IHbIE ITPOU3BO/ICTBA.
3.2 llonsTe O maHETapHBIX TpaHULAX. AHTPOIOI€HHbIE BO3MYILEHUS OHOT€OXMMHUYECKUX
IUKIIOB a30Ta u pocopa. OCHOBHBIE IPUHIIMIIBI 3€JIEHON XUMUU.
Mooyns 4. YcroitunBoe pa3BUTHE
[Tonarue 006 ycroiumBOoM pa3BUTHHU. VcTOopusi CTaHOBJICHHsI TOHSTHSA. BKiam OoTe4eCTBEHHBIX
yuenbiX. llenm ycroiumBoro paszsutusi OOH. MexayHapogHoe COTPYIHHUYECTBO B OO0JacTH
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YCTOMYHMBOTO Pa3BUTUA.

o0ecrieueHns yCTOMYMBOTO pa3BUTHS. DKOJOTHYECKAsl ITUKA.
4. O6beM JUCHUILUIMHBI U BUbI Y4e0HOH padoThl

XuMuueckas TEXHOJI0I'us,

HpOMBIIHJ'IeHHaSI OKOJIOTUA W 3CJICHAasd XWUMHA KAaK HWHCTPYMCHT

o B 3aueTHBIX B akazem.
Bun yuebnoit paboTsl
€IMHULIAaX qyacax
OO0uasi TPy10€eMKOCTh IUCHUIIMHBI 110 Y4e0HOMY IJIAHY 3,0 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32
Jlexuuu (Jlek) 0,45 16
[TpakTnueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Pedepar / camocrosaTenbHas mpakTudeckasi padbora 1 36
CaMOCTOATENbHOE N3YUYCHHUE TUCIIUTLINHBI 1,1 39,8
KonrakTHas camocrositenbHas pabota 0,2
Buja koHTpOJISI: 3a4er
Br1 yae6HOH paboTs! B 3aueTHBIX B acrp.
€IMHULIAaX qyacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY TUIAHY 3,0 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 24
Jlexuuu (Jlek) 0,45 12
[Tpaxtuueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
Pedepar / camocrosaTensHas nmpakTudeckasi padboTa 1 27
CaMOCTOATENbHOE N3YUYCHHUE TUCIIUTLINHBI 1,1 29,85
KoHnTakTHas camocrositenbHas pabota 0,15
Buja koHTpOJISI: 3a4er

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«Teopusi BepossTHOCTE U MaTeMaTHYeCKasi CTATUCTHKA B XMMHYECKO# TEXHOJIOIHH
MaTepuajIoB U NPUOOPOB JIEKTPOHHON TeXHMKH M HaHO3J1eKTpoHukn» (b1.B. 04)
1. Heapo AUCHUILIMHBI SBIsSETCS (OPMUPOBAHHUE Y CTYIEHTOB CUCTEMbl OCHOBHBIX MOHSITHH,

UCIOJIb3YEMBIX Il TOCTPOEHHS BaXXHEHIIMX MaTeMaTH4YeCKUX Mojesel,
MCI0JIb30BaTh MaTeMaTHUYECKUE METO/IbI /ISl ONTMCAHMSI Pa3JIMYHbIX [TPOLIECCOB.
2. TpeGoBaHus K pe3yabTaTaM OCBOCHUS THCUHUILIMHBI

U yMEHUSA

N3yuenne kypca TBuMC mnpu noaroroBke OakanaBpoB mno HampasieHuto 18.03.01

npopuib

«XuMHUyecKkass TeXHOJOorus MaTepuajioB M

NPUOOPOB IJIEKTPOHHOH TEXHUKH U HAHOIIEKTPOHHUKH» CIOCOOCTBYET HPHOOPETEHUIO
CHEAYIOUIMX KOMIIETEHIIHM:

MOJEIUPOBAHUS, TEOPETUUECKOTO U 3KcIepuMeHTabHOro uccnepoanus (I1K-16).
B pe3yiabTaTe udyyeHusi AUCHUILIMHBI CTYAEHT J0JIKEH:

2.1. IlpodeccronanbHble:

CIIOCOOHOCTBIO TUTAHUPOBATh W TPOBOJUTH (U3HMYECKHE M XUMUUYECKHUE SKCIIEPUMEHTHI,
MPOBOJUTH OOpPaOOTKY WX PE3YJIbTaTOB W OLICHWBATh IOTPEUTHOCTH, BBIJBUTATh TUIIOTE3Bl U
YCTaHABJIMBATh TPAHUIBI MX MPUMEHEHUS, MPUMEHATh METOJbl MaTEMATHYECKOr0 aHAIW3a U

3HAnb.

OCHOBBI TCOpHUHU BepOﬂTHOCTefI 1 MaTeMaTHYISCKOM CTaTHUCTHUKHU,

MAaTEMATHUYCCKHEC TeOpI/II/I n METOJBI,
MOJIeTIei;

OCHOBBI IPUMCHCHUSA MATEMATHYCCKUX MOI[GJ'I@I\/'I n MECTOI0B.

ymemy:
BBIOMpATh MAaTEMATUYECKUE METOIbI, IPUTOIHBIC JIsI PEIICHUs] KOHKPETHOM 3aa4u;
WCIIOJIb30BaTh MAaTEMATHYECKUE TOHSTHS, METOAbl WU MOJCIH ISl ONMUCAHMS Pa3IMYHBIX

JeKamue B OCHOBE IIOCTPOCHHUA MATEMATUYCCKHX
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IIPOLIECCOB;
—  BBISBIISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, JIEXkKAIlle B OCHOBE KOHKPETHBIX IPOLIECCOB;
—  HCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOH 00pabOTKU JaHHBIX;
—  IPUMEHSTh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUIUIMHAPHOM YPOBHE.
gnademsn:
— ocHOBaMM (yHJAMEHTAJIBHBIX MaTeMAaTUYECKUX TEOpUH U HaBBIKAMH HCIOJIb30BAHUS

MaTeMaTHUYECKOro anmnapara;

—  METO/IaMHU CTaTHUCTUYECKON 00paboTku nHOpMAaLIUH.
3. Kparkoe cogep:xanue JTUCUMIIJIMHBI:
4 CEMECTP

1. Teopusi BeposiTHocTeii. CirydaiiHble BeJIMYMHBI M UX 3aKOHBI pacnpeaejieHus.

[Ipeamer Teopum BeposiTHOcTe. CoydaitHbie cOObITHA. [IpOTHBOTIONIOKHBIE COOBITHS.
HezaBucumbie coOwbiTusi.  OtHOcuTenbHas dactoTa. Kiaccmueckoe W T€OMETPHUUYECKOE
ONpeEJeNICHUe BEPOATHOCTU. OJIEMEHTapHas Teopusi BEpPOATHOCTEH. MeToapl BBIYMCIECHUS
BepositTHOcTel.  [IpocTpancTBo  snemeHTapHbIX — coObiTui.  Kiaccuueckoe — ompeneneHue
BEPOSITHOCTH. Airebpa cOOBITHII: TEOPEMBI O BEPOSITHOCTH CyMMBI COOBITHI, MPOTUBOMIOJIOMKHBIX
COOBITHI, CyMMa BEpOSTHOCTEHl HECOBMECTHBIX COOBITUH, OOpa3yIOUIUMX IMOJIHYIO TpYIILY.
AxcroMaTudeckoe ompesesieHue BepoATHOCTH. CTaTUCTUYECKOE OINpeesieHue BEpPOATHOCTH.
VYcioBHas BepoATHOCTb. Teopembl O BEpOSTHOCTU MPOU3BEICHHUS 3aBUCUMBIX U HE3aBHCHUMBIX
coObiTuil. [lonHas BeposiTHOCTh. IloBTOpHBIE HcnbITaHus. Dopmyna bepuymau. JlokanbHas u
HMHTETrpalibHas Teopembl MyaBpa-Jlariaca. @opmyia [lyaccona.

[TonsiTne ciydaitHOM BenUYMHBIL. JMCKpETHBIE U HENPEPBIBHBIE CIy4YaliHbIE BETUYUHbBI. 3aKOH
pacnpeneneHuss ciydaiiHoM BenuuuHbl. DyHKUMA paclpeaeseHusi, €€ CBOMCTBa, Trpaduk.
[InoTHOCTHL pacrpenenaeHus: HENPEPHIBHOW CIydallHOM BEIMYMHBI (IJIOTHOCTH BEPOSITHOCTH).
@opmyiia 115 BEpOATHOCTH NONIAJAAHUS HENIPEPBIBHOW CIIy4YallHOM BEJIMYMHBI B JAHHBIM MHTEPBAI,
BBIPAKEHHBIN 4epe3 IIIOTHOCTh BEPOSITHOCTH, T€OMETPUUECKHM cMbIch (popmyibl. buHoMuansHoe
pacupenenenue, pacnpenenenue Ilyaccona, paBHOMEpHOE pacHpeneseHue, HOPMaJbHOE
pacpeneneHne, SKCIOHEHIIMAIBHOE pacipeieeHuUE.

2.MaremaTu4ecKasi CTAaTHCTHKA.

[Ipenmer MaremaTudeckod cTaTUCTHKU. OCHOBHBIE 3aJaud MaT€MaTHYECKOW CTaTUCTHKH.
Bri6opounsiif meroa. Cratuctuueckoe onucanue. Boibopku. ['mcrorpamMma v MOJMIOH 4YacToT.
Cratuctuueckas (amnupuyeckas) GyHKuus pacrnpeseneHus. BeiOopouHble XapakTepUCTUKU U UX
pacnpenenenusi. CocrosiTenbHble, 3((EKTUBHbIE CMEIIEHHbIE U HECMEUIEHHbIE OLEHKU
napameTrpoB. CTaTUCTUYECKOE CpeHEe, CTaTUCTHYECKasi JUCIEPCHs] U CTaTUCTUYECKOE Cpe/iHee
KBaJIpaTUYHOE KaK TOYEYHbIE OLIEHKM HEU3BECTHBIX: MATEeMAaTUYECKOTO OKUJAHUS, JUCIEPCUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHMs. JloBepUTENbHbIE WHTEPBaJbl U MHTEPBAJIbHBIE OLIEHKH.
JloBepuTenbHbIE OLIEHKM HEW3BECTHOM BEPOSATHOCTU MO OoJbIIMM BblOOpKaM. JloBepuTenbHas
OIICHKa MAaTE€MaTU4YeCKOro OXHJaHUs INpU HEW3BECTHOM aucrepcuu. JloBepuTenbHas OIEHKA
CpEIHEero KBaJpaTUYHOro OTKJIOHEHHUsA. TouHble BbIOOpouHble pacnpeaeneHusi: CterogeHTa (t-
pacnpenenenue), ®umepa-Cuenexopa (F-pacnpenenenue), Ilupcona ()*-pacmpeneneHue).
[IpoBepka cTaTHUCTUYECKUX THUIOTE3. MareMaTHUeCKUe METOJbl IPOBEPKU CTATUCTHUYECKUX
TUNOTE3. DJIEMEHTBl TEOPUH KOPPEISALIUH.

4. O0beM yueOHOMH THCHMILTHHBI

Buner yue6HOM paboThI B 3au4. enuHMIax B akagem. gacax
O0mast Tpy10eMKOCTb AMCHUILINHBI 110 3 108
yueOHOMY IJIaHY
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 1,32 48
Ulexuuu (JIek) 0,44 16
[TpakTuueckue 3anstus (I13) 0,88 32
CamocrositesbHas padora (CP): 1,68 60
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KoHTakTHas camocrosiTesnbHas paboTa 0,2
CamocrosTeTbHOe H3ydeHHE pas3zenos 598
TUCIIATLINHEL ’
Bua konTposs: 3aver
Bcero 4 cemecTtp
Buabl yuedHoii padoThI 3au. e/ 3au. e./
acTp.uac acTp.uac
OO0mast Tpy10eMKOCTb AMCHUILINHBI 110 3 81
yueOHOMY IJIaHY
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 1,32 36
Ulexmmm (JIex) 0,44 12
[IpakTuueckue 3anstus (I13) 0,88 24
CamocrositesbHas padora (CP): 1,68 45
KoHTakTHas camocTosiTesibHas paboTa 0,15
CamocrosTeTbHOe M3ydeHHE pa3zenos 44.85
TUCIIATLINHEL ’
Bua xontposs: 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI

«MaTepuajioBeaeHHe I 3JeKTPOHHOI npoMbliieHHocTH» (B1.B. 05)
1. Heau qucuuniInHbl:

-pUOOpEeTeHNE CTYACHTaMU 3HaHHUI, HEOOXOAMMBIX JJISi CaMOCTOSATEIbHOIO PELICHUS
BOIIPOCOB, CBSI3aHHBIX C BBIOOPOM  MaTepuanoB OOOpPYHOBaHHA W KOHCTPYKIUH XHWMHKO-
TEXHOJIOTHYECKUX IPOILIECCOB C YYETOM YCIOBUH AKCIUTyaTallMM, a TakKe 3KOHOMHYECKHX U
9KOJIOTMYECKUX (PaKTOPOB;

- mnonydyeHue uHGPopMauuu O (U3MYECKON CYIIHOCTH SIBJICHUN, NPOUCXOAAIIUX B
MaTepuagax, HCIHOJb3yeMbIX, B YacCTHOCTH, B TEXHOJOIHSAX MaTepuaioB U HpubOpoB
AJIEKTPOHHOW TEXHUKH U HaHODJIEKTPOHUKH;

- YCTaHOBJICHHE 3aBHCHUMOCTH MEXJIy COCTaBOM, CTPOCHHEM M CBOICTBaAaMHM MaTepHasoB,
HCIIOJIb3YEMBIX, B YACTHOCTH, B TE€XHOJIOTHSX MAaT€pUaOB U MPUOOPOB 3IEKTPOHHOU TEXHUKU U
HAHOXJIEKTPOHUKH;

- U3y4EeHHE TEOPUH U IPAKTUKHU Pa3IMUYHBIX CIIOCOOOB YIPOUYHEHHS MATEPHAIIOB;

- U3yYEHUE MaTepHaJloB 3JEKTPOHHOM TEXHUKU M HAHOAIEKTPOHUKU, OCHOBHBIX TPYIIII
METAJNINYECKUX U HEMETAJUIMUYECKUX MaTepUalioB, UX CBOMCTB U 00siacTell MpUMEHEHUs!.

2. B pesyabrare wu3yYeHusi AMCUMILIMHBI O0y4yalumiicsi 10 MporpaMmme
O0axajiaBpuaTa J10JI5KeH:

Obnadams cnenyronumu npodeccrnonanbubiMu (1K) xommerenuusivu:

-CIIOCOOHOCTBIO TPUHHMMATh KOHKPETHbIE TEXHUYECKHE pEeUIeHUs Mpu pa3paboTke
TEXHOJIOTUYECKHX IPOILIECCOB, BbIOMpATh TEXHUYECKHE CpEACTBA M TEXHOJOTMH C Y4YETOM
AKOJIOTMYECKUX nociueacTsuil ux npumenenus (I11K-4);

-CIIOCOOHOCTBIO MPOBOAMTH AaHAU3 ChIPbsi, MaTEpUANIOB M TOTOBOM MPOIYKIIHH,
OCYIIECTBJIISITh OIIEHKY pe3yabraroB ananu3a (11K-10);

-TOTOBHOCTBIO IIPOBOJIUTH CTaHJAPTHBIE U CEPTU(UKALMOHHBIE UCIBITAHUS MaTEpHAJIOB,
u3nenuit u texnonoruueckux npoieccon (I1K-17);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMUMHYECKHUX 3JIEMEHTOB, COCIMHEHUN U
MaTepHuaoB Ha UX OCHOBE JJIS pelieHus 3a1a4 npodeccuonanbHoi aesreasHoctu (I1K-18).

3namy:

- KJaccU(UKAIUIO, CTPYKTYpy, COCTaB U CBOIICTBa MaTepualoB, HCIOJb3YeMbIX, B
YaCTHOCTH, B T€XHOJIOTHSIX MaTEpUAJIOB U MPUOOPOB AIEKTPOHHON TEXHUKU U HAHOZJIEKTPOHUKU;

- MapKHpPOBKY MaTe€pUaJIOB, UCIOJIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTHUSAX MAaTEpUANIOB U
prUOOPOB AIEKTPOHHON TEXHUKU U HAHOZJIEKTPOHUKH, 110 POCCUICKUM CTaHIapTaM;
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- OCHOBHBIE KOHCTPYKIIMOHHbIE M (YHKIHMOHAJIbHBIE  MaTepHalibl, IMPUMEHSIEMbIE B
XUMHUYECKON TEXHOJIOTHMH U XUMUYECKOM aIlllapaTOCTPOEHUH;

Ymemo:

- palMoHaIbHO NOA00PAaTh KOHCTPYKIMOHHBIA MaTepuani Uil XUMUKO-TEXHOJIOIMYECKOTO
mpouecca (peakropa, ammapara, MalIMHBI) C YY4E€TOM METOJOB 3alIMThl OT BO3MOXHOIO
BO3/ICUCTBUS TEXHOJOTUYECKOU CpENbL;

Braoemy:

- METOJAaMH OIPENEICHUs CBOMCTB MAaTE€pUalOB, MCIOJb3yEeMbIX, B YaCTHOCTH, B

TEXHOJIOTUSAX MAaTepHaJIOB U MPUOOPOB IEKTPOHHOU TEXHUKH U HAHOZJIEKTPOHUKH;

- JAaHHBIMU Uil TPUHATUS KOHKPETHBIX TEXHUYECKHX pelIeHUH mpu pa3zpaboTke
TEXHOJIOTUYECKUX MIPOLIECCOB € TOUKU 3PEHUSI TEXHUKO-3KOHOMUYECKOU 3 (HEKTUBHOCTH.

3. KpaTkoe coaepskaHue JMCHUIITHHBI

MarepuanoBeieHie Kak HaykKa: IeJId, 3aJaud HW 3HadyeHue JucHUIuiMHbl. OOmmue
TpeOOBaHuUs, IPEIbIBISEMbIE K MaTepuajaM B 3aBUCMMOCTH OT YCJIOBUN HCHOJb30BaHUS WU
JKcIUTyaTanuu. Pa3Butme Hayku O Marepuanax. Poib pyCcCKMX y4YEHBIX B PAa3BUTHM HAYKH.
JoctrxeHus: B 00JacTu CO3AaHUs HOBBIX MaTepHUasoB, UX NIPUMEHEHUS. 3HaUeHHE MaTepUajoB B
Pa3BUTUU XUMHKO-TEXHOJIOIMUECKUX MPOLECCOB U 00ECIeYeHNH UX 0€3011aCHOCTH.

OcCHOBHBIE MOHATHUS O CTPOEHHUH, CTPYKTYPE U CBOMCTBAX MaTepuanoB. MeToabl U3y4eHUs
CTPYKTYpPBI H CBOMCTB MaTEPHUAJIOB.

Crpoenue matepuanoB. OCHOBHBbIE TUIIBI KpUCTAIMYECKUX pemieTok. Kiaccudukanus
KPUCTAJJIOB 1O THUIIaM CBSI3U. AHM30TpONMsI CBOWCTB KpucTamuioB. CTpoeHHE peasbHBIX
KpucTayioB. [ledexTsl peaibHbIX KPUCTAJJIOB M UX BIMSHUE Ha CBOWCTBAa METAJIJIOB U CIUIABOB.
CpoiictBa gucinokamuii. Kpucramnmusamuss metauioB W ciiaBoB.  CaMonpou3BOJIbHAS
KpUCTaJUIN3aLUs. HecamonpousBonbHas KpUCTaJUIM3aLHs. Amopdubie MaTepHuabl.
Hanomatepuanbl. AmoTponudeckue mpeBpaiieHuss MeTamwioB. CTpykTypa HeMEeTalUIMYeCKHUX
MatepuanoB. CTpoeHHEe NMOJIUMEPOB, CTEKIIa, KEPAMUKH.

Martepuanbl 3JNEKTPOHHOM TEXHMKM M HAHOZJEKTPOHUKU. Marepuansl ¢ 0coObiMu
NEKTPUYECKUMU CBOKWCTBAMMU.

CpoiictBa marepuanoB. [lokazarenu cBoiictB. Kiaccudukanus cBoiictB. Mexanuueckue,
¢uznyueckue, XUMHYECKHE, SKCILUTyaTalluOHHbIE W TEXHOJOTMYECKHE CBOMCTBAa MaTepUasoB.
[lokazaTrenn MeEXaHUYECKMX CBOMCTB, OIpEACIsAeMbIe IPH CTATHYECKUX HCIBITAHUAX Ha
pacTspkeHue U u3rud. Metopl onpeaeneHus: TBepAOCTH MaTepualos. [lokazaTenn MexaHMUYEeCKUX
CBOMCTB, OIIpeieNIsieMble IPU  IMHAMUYECKUX U IUKIMYECKUX UCTIBITAHUSX.

PU3NKO-XMMHYECKHE OCHOBBI MaTEPUAIOBEICHHUSL.

OcHOBBI TeOpUHU CILIAaBOB. JlMarpaMMbl COCTOSIHUSI CILJIaBOB. Te€pMUHBI M OINpEAEICHHUS.
Jlnarpammsbl — «cocTaB-cBOMCTBO». Da30BhIl COCTAB CIIJIAaBOB. 3aBUCHMOCTbh MEXKY CBONCTBaMU
CIUIaBOB U TUTNIOM auarpammel coctosinus. [IpaBuno H.C. Kypnakoga.

Merammueckue MaTepHAaIIb.

XKenesoyrnepoauctoie crutaBbl. CTpPYKTypbl CIUIAaBOB JKelle30-yriaepos. JluarpaMmbl
COCTOSIHUSL Kene30-1eMeHTUT. KoMIoHeHTbI, ¢a3bl U CTPYKTYpHBIE COCTAaBJISIOUINE CTajled U
O€eJIBIX YyT'YHOB.

KoHCTpyKIIMOHHBIE METAIIIMYECKNE MaTEepUAIbl. YTIIEPOAUCTBIE U JIETUPOBAHHBIEC CTAJIH.
Knaccudukanus cranei, omnpeneiaeHue MOHATUS KadecTBa cTainu (TpeOoBaHMSI K KauyecTBY).
Bnusinue yriepona M MOCTOSHHBIX (TEXHOJIOTUYECKUX) MPHUMECEH Ha KauecTBO CTalld, METObI
yIydlIEHUs KadecTBa CTajdu (MOBBIIIEHHE €€ KOHCTPYKIMOHHOM NpOYHOCTH). BnusHue
JETUPYIOIUX DJIEMEHTOB HA CBOMCTBA cTainu. JlMarpaMMbl COCTOSIHUSL IKEJE30-JIETUPYIOLINN
anemeHT. Korctpykimonnsie cranu. UHcTpymMeHTanbHbIe cTamu. Kinaccudukaius yriepoamcThiX
U JIETHPOBAHHBIX CTajJled. MapKupoBKa CTajeil M0 XMMHYECKOMY cOcTaBy. KOHCTpPYKIIMOHHBIE
CTajiu U cryiaBbl. UTHCTpyMeHTa bHbIE CTAIN U cIUiaBbl. YyryHsl U TBep/ble ciuiaBbl. CBOMCTBA U
HazHaueHue uyryHa. IIponecc rpapurtuzanuu. UyryHsl cepble, Oesble, KOBKHE, BbICOKOIIPOUHBIE,
UX CBOMCTBA, 001acTh NIPUMEHEHHUS, MAaPKUPOBKA.

Teopuss ¥ mHpakTHKa TEPMUUYECKOW M XMMHKO-TEPMHUYECKON 0O0pabOTKU METaIOB M
cruiaBoB. [Ipupona, MexaHU3M M YCIOBHsA NPOTEKAaHUs CTPYKTYPHBIX IIPEBpAICHUN B CTaJIH.
Buner tepmuueckoir 006padotku ctaym: oTxur I m Il poma, MOMHBI W HEMOJIHBIA OTXKWUT,
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HOpMaju3alus, 3aKajka, OTHYCK. 3akKaJlMBaeMOCTb U IPOKAIMBAEMOCTh cTajiell. Bnusnue
TepMUYECKOH 0OpabOTKM Ha MeXaHHYecKHe CBOMCTBa cranu. PU3NYECKHE OCHOBBI XHUMHKO-
TepMuueckoi o0paboTku. Bumbr u cmocoOwsr mementanuu. Juddy3nmoHHOE HACHIIICHHE
MOBEPXHOCTH HeMeTauiamu. AszotupoBanue ctanu. duddysnonnas merammmmsanus. Monnas
XUMHKO-TepMHUecKas o0paboTka. [lepcrnekTuBbl pa3BUTHS XUMHUKO-TEPMUYECKOH 0OpabOTKH.
Huddy3noHHOE yaaieHne IpuMecen.

[{BeTHBIE METAJUIbI U CIIJIaBbl HA UX OCHOBE.

OO6mrast xapakTepucTuka M KiacCU(UKaIus MEIHBIX CIUIaBOB. JlaTyHH, OpOH3BI, MEIHO-
HUKEJIEBbIE CIUIaBbl. AHTU(PUKIMOHHbIE MeTaulnyeckue Marepuaibl. OOIias XapakTepucTHKa
AIIOMUHHUEBBIX CIUIaBOB. Jlepopmupyemble alOMUHHEBBIE CIUIABBI, JIUTHEBHIE AJIOMHUHHUEBbBIE
cruiaBbl.  'panynupoBaHHble  craBbl. OOmias  XapaKTepUCTHMKAa  MAarHUEBBIX — CIUIABOB.
Jlepopmupyemble MaraveBble CIUIaBbl. JINTbEBbIE MarHueBbl€ CIUIABbl. BiMsHHE JErHpyrOIIMX
JJIEMEHTOB CTPYKTYPY M Ha CBOWCTBA THUTAHOBBIX CILUIABOB. bepmiumMii U CIIJIaBbl HA €r0 OCHOBE.
TyromiaBkue MeTasuIbl U CIIaBbl HA UX OCHOBE.

OcHOBBI KOPpO3UU METAJUIOB. [IpUHIINUIIBI U METO/IBI 3AIIUTHI OT KOPPO3HH.

OcHoBHblE NpUYMHBI KOoppo3uu MeTaioB. Ilokazarenu koppo3uu. Kiaccudukanus
KOPPO3UOHHBIX MPOLIECCOB. XUMHUUECKass Koppo3us. ['azoBas koppo3usa. Kopposus B KUAKOCTAX —
HERJIEKTPOJIUTAX. OJEKTpOXUMHUecKas Koppo3us. KuHeTnka 3JIEKTpOXMMUYECKON KOPpO3HUH.
Koppo3zus MeTanioB B yCIIOBUSX TEXHOJOTUYECKUX CPEl XUMUYECKUX IIPOU3BOJICTB.

[lpyuHUMOBI ¥ METOABI 3allUThl OT KOppo3uu. Koppo3noHHOCTOMKHE MeTalTn4yecKue
MaTtepuangbl. MeToJpl 3allUThl MAIUMH M amnlapaToB XUMHUYECKUX IPOU3BOJCTB OT KOPPO3HUHU.
WNHruburops! KOppo3uu. DIEKTPOXUMHUYECKAs 3aIIMUTa. 3aUIUTHbIE TOKPBITHSL.

Hemerannuyeckue matepuabl.

Martepuansl Ha OCHOBE BBICOKOMOJEKYISIPHbIX coeauHeHuil. CTpoeHue U CBOICTBa
nojMMepoB. TepMopeakTHUBHbIE U TepMOIUIaCTHUHble mnonuMepsl. CTpoeHne U CBOHCTBa
mwiactMacc.  OCHOBHbIE  Pa3HOBUIHOCTU  MPOMBIIUIEHHBIX — IOJMMEPOB M IIJacTMacc.
ApMHpOBaHHBIE MTOJIUMEPHBIE MaTepuabl. | 'a30HaoOIHEHHbIE MJIACTMACCHI.

Oco0eHHOCTH CTPOEHUS , CBOMCTBA PE3MHOBBIX MaTepuasoB. Pe3unsl oOu1ero HazHaueHus,
CHelHaJIbHbIE PE3UHbI U 00JaCTH WX IPUMEHEHUSI.

Jlakokpacounsie MaTepuainsl (JIKM). OcHosublie Buabl JIKM. Kpacku, naku, rpyHTOBKa,
HirnartijeBKa.

Kepamuueckue wmarepuanbl. KoHCTpyKIMOHHAs, WHCTPYMEHTaJbHas U TEXHUYECKas
kepamuka. Heopranmueckoe crexio. Kiaccuduxamuss crekon MO Ha3HauY€HUI0O M oOnactu
npumeHenust. Curamisl. ['padur. AcOect. CBolicTBa 1 00J1aCTH IPUMEHEHUS.

CMma3ouHble Macia, IJIaCTHYECKUe CMa3KH, TBEpJble cMa30ouHble MaTepuaiibl. CMa304HO-
OXJIXKJAIOIINE KUIKOCTH.

JIpeBecHbIe MaTEpHUAIIBI.

Komnosunmonnsie Marepuansl (KM). OOmas xapakrepucTHKa KOMIIO3ULIMOHHBIX
MarepuanoB. [{ucnepcHo-ynpouenasie KM, cnoucteie KM, Bosmokaucteie KM. Kommno3uimonueie
MaTepuagbl Ha MeTaJUIMYecKoil U Hemetauinueckoil ocHoBe. CAIl (cnedeHHblE alfOMHUHHEBBIE
nopoiky). Kepamuueckne KOMIIO3MLIMOHHbIE Marepuaibl. [IOHATHS O HAHOTEXHOJIOTHSIX,
HaHOMaTepHaax.

DKOHOMHYECKH 000CHOBaHHBIN BHIOOP MAaTEPHAIOB /1JIs1 KOHKPETHBIX LIETEH.

Bb160p KOHCTPYKIIMOHHBIX MaTepHalioB JJIsi KOHKPETHOIO TEXHOJOIMYECKOIo Ipoliecca.
Kpurepun u anroputM BbIOOpa KOHCTPYKLIMOHHBIX MAaTEpHUajoB. OKOJIOIMUECKHUE aCIEKTbI
MaTepHUaJIOBEICHUS U 3alIUThl METAJIJIOB OT KOPPO3HH.

4. O0beM yueOHOM THCUMTIITHHBI

B 3aueTHBIX B
Buner yue6HOM paboThI €AMHULIAX aKaJieM.
Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIIMHBI 10 Y4eO0HOMY TLUIAHY 3 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48
Jlexuuu (Jlek) 0,9 32
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[TpaxTueckue 3anstus (113) 0,4 16

CamocrositesbHas padora (CP): 1,7 60

Pedepar 0,6 20

KonTakTHas camocrositenbHas pabota 11 0,2

CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI ’ 39,8
Buja xoHTpOJISI: 3a4er

. B 3aueTHBIX B actp.
Bunel yue6HOM paboThI P

eIMHUIIAX Jacax
OO0u1asi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 3 81
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,3 36
Jlexmmm (JIek) 0,9 24
[TpaxTnueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KoHTakTHas camocrosiTesibHas padoTa 11 0,15
CaMOCTOSITETbHOE N3YYEHUE Pa3/IeI0B AUCUUIIIMHbI ’ 29,85
Buja xoHTpOJISI: 3a4er

AHHOTaNUA padoyeil NPOrpaMmbl AUCHUIIMHbBI
«Haueprareabnasi reomerpus» (b1.B.06)

1. Ileab AMCUMIVIMHBI - HAYYUTh CTYIEHTOB ClI0CO0aM OTOOPaKEHUS IPOCTPAHCTBEHHBIX
(opM Ha IIIOCKOCTH, BBIIIOJHEHUIO U YTEHHI0 YEPTEKEH U MpaBUiIaM U YCIOBHOCTSM,
npuMeHsieMbIM ipu 3toM (ctanaapram ECKJI).

2. . BollTyCKHHK 110 HanpaBiIeHHUIO NOAroToBKU OakanaBpoB:18.03.01. «XuMuyeckas TEXHOIOTHS,

NoJKeH obsanath crnenyoummu  oouekyabTypHeiMu (OK) , obmenpodeccuonansusiMu (OIIK) u

KOMITETEHIUSIMU:

2.1.00meKynbTypHBIE:
- coco0eH K camoopranu3anuu u camooopazosanuto (OK-7).
2.2. O6menpodeccruoHaIbHbIC:

- BJIa/Ie€T OCHOBHBIMU METOJIaMH, CIIOCOOaMH U CPEJCTBAMU IOJIy4YEHUs, XPaHEHUs, epepaboTKu

nH(popMaluY, HaBbIKAMH PabOThl ¢ KOMIIBIOTEPOM KaK CpEICTBOM yIpaBieHHs HH(popManuen

(OIIK-5),

2.3 IIpodeccuonanbpHele:
CIIOCOOHOCTh aHAJIM3UPOBATH TEXHUYECKYIO JOKYMEHTAIMIo, MOoa0upaTh 000pyAOBaHUE,

TOTOBHTH 3a8BKH Ha proOpeTeHue u peMoHT obopynoanus (I1K-9).

[Tocne n3ydeHus qUCHUILIMHBI OaKajgaBp JOJKEH:

3HamMb:

- CIOCOOBI 0TOOpaX)KEHUs MPOCTPAHCTBEHHBIX (DOPM Ha IIOCKOCTH;

- IpaBUJia U YCIOBHOCTHU IIPU BHIIIOJHEHUH YEpTEkKeEH;

- BUJIbl CHMMETPHUU T€OMETPUYECKUX QUryp;

- BO3MOXXHOCTH IPHUMEHEHMsSI METOJI0B HauyepTaTeIbHOM TIeoMeTpud sl pelieHus (U3MKOo-

XMUMHMUYECKUX 3a/a4;

ymemy:

- BBIMIOJIHATH U YUTATh YEPTEKU FEOMETPUUECKUX MOJIENIEH C yIeTOM JIEHCTBYIOUIMX CTaHAAPTOB;

gnadems.:

- cocobamu ¥ mprueMamMu U300paKeHHS PEIMETOB Ha TIIOCKOCTH.

3. Kpartkoe cogep:xaHue IUCHHMILTAHBI
IIporpamma qucUUNJIMHBI BKJIKOYaeT B ceds 3 Moay s

Moayis 1.00mme npaBsu/ia BbINOJHEHUS YePTEKe.

1.1. IlpaBuia BopinoJiHeHus1 U oopmiienust deprexeil B coorsercTBuu ¢ I'OCT. @opmartsr:

pa3Mepsl U 0003HAUEHHE OCHOBHBIX U JOMNOJHUTENbHBIX (popmaroB. Pacmnosnoxenue Gopmaros.

Macitad: HaTypalibHbIM MaciTad, cTaHAApTHBIE MACIITa0bl YMEHBIICHUS U yBenYeHus. JInHuu:
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Tunel ¥ ToymuHa JuHui. pudt: Tuns u pasmeps! mpudToB. OCHOBHBIE HAAMKUCH IpadUUECKUX
U TEKCTOBBIX IOKYMEHTOB.
1.2. T'eomerpuyeckue mnocrpoeHusi. ConpsoKeHUs:: OCHOBHBIE BUJIbI M IPaBHJIa BBIIOJHEHUS.
VKJIOHBI U KOHYCHOCTH: pacueT M IpaBHJIa HaHECEHUs Ha uepTexke. JleneHue OKpYyKHOCTU Ha
paBHble yacTH. HaHeceHue BBIHOCHBIX U pa3MEPHbIX JIMHHUM Ha YepTexKe.
Moay.s 2. IIpoenupoBanne reoMeTpu4ecKux puryp.
2.1. Meroa mnpoexkumii. Buner npoemupoBanus. LleHTpansHOE nIpoenMpoOBaHUE: ILEHTP
MPOCLMPOBAHUS, IUIOCKOCTh TMPOEKIUH, npoenupyromue Jydd, mnpoeknuu. CBoiicTBa
LEHTPAJIBHOTO MpoenupoBanus. JI0CTOMHCTBA U HEAOCTATKU LIEHTPAIbHOIO IPOELUPOBAHUS.
[TapannensHoe nmpoenupoBanue. Hanpapnenue npoenupyromux jgydei. CBOMCTBa MapauieIbHOTO
npoeuupoBanus. [IpoenpoBanue KOCOyroiabHOE U NpAMOYroJibHOe (opToroHaiabHoe). CBolicTBa
OpTOroHAJILHOTO MpoeuupoBaHus. OOpa3oBaHHE KOMIUIEKCHOTO uepTeka (dmopa MoHxa).
OproroHanbHbIi yepTex Touku. Koopaunars! Touku. [locTpoeHnue Touku 1o ee KoopAuHaTaM.
2.2. lpsambie Junuu. CriocoObl 3amanusa npsMoil Ha uepTexxke. Kiaccupukanus mnpsMbix 1o
PacroJIOKEHUIO OTHOCUTEIBHO JpYyr Jpyra: IMpsMble IepeceKaroluecs, MapajulelbHble HU
ckpernmuBaromuecs. Knaccuduxanus NpsMbIX OTHOCHTEIBHO IIOCKOCTEM MPOEKIHM: TPsIMbIC
OoOLIero M YacTHOTO IMOJIOKEHUsI — MpsMbIE YPOBHS M Ipoenupytomue. [IpuHaaiexHocTh TOUKU
npssMoi. TeopeMa o mpoenupoBaHUM MIPSAMOTO yIJia.
2.3. Ilaockoctb. CriocoObl 3aaHus IIIOCKOCTH Ha ueprexke. Knaccudukanus miockoctell mo
PacMoOJIOKEHUIO OTHOCHUTEIBHO IUIOCKOCTEH MPOEKIHUIl: IJIOCKOCTH OOLIero M 4YacTHOTO
MOJIOXKEHUSI — MpoelUpyomre U ypoBHs. [IpuHaane:KHOCTh TOUKU U MPSAMOH IJIOCKOCTH.
2.4. Kpusble smaun. Knaccudukanusi KpuUBBIX: LUPKYJIbHBIE U JIEKAJbHbIE, 3aKOHOMEpPHBIE U
He3akoHoMepHbIe. [lopsinok kpuBo# snHUU. [1n0CKHME KpUBbIE JIMHUM BTOPOrO MOPSAKA: AIUIMIIC,
napabouia, runep6oina. [IpocTpaHcTBeHHbIE KpHBBIE: LUIMHIPUYECKas U KOHUYECKAash BUHTOBBIE
JIUHUMU.
2.5. IoBepxHocTu. OOpazoBaHue U 3aJaHUE TOBEPXHOCTEM Ha ueprexke (KMHEMaTHYeCKUH u
KapkacHbI criocoObl). [lonsitue 06 onpenenutene noBepxHocTH. Kiaccuduxaius moBepXHOCTEH:
JUHeYaThle U HEeJIMHeuaThle, MOBEPXHOCTH BpAallleHHUs], IOBEPXHOCTH C JBYMsI HAIIPABJISAIOIIUMHU
U IUIOCKOCThIO Mapasuienan3Ma. BUHTOBbIE MOBEPXHOCTH. XapaKTepHbIE JIMHUU MOBEPXHOCTEN
BpAllleHMs: MEpHUJAMaHbl, TJIAaBHBIM MepHauaH, Mapajuielid, 3KBaTop, ropio. llpuHamiexHOCTh
TOYKH MTOBEPXHOCTH.
2.6. I'eomerpuueckue Tena. [Ipoexkiny MHOrOrpaHHUKOB (TpaHHbIE T€OMETpPUYECKUE Teja), B
TOM 4HCJIE MpaBUIbHBIE (TE€Tpadap, TeKca’p, OKTa’dJap, OAEKa’Jp, MKOCAdIp), Teja BpallCHUS
(muuHAp, KOHYC, map, Top).
2.7. Cummerpusi reomerpuydeckux ¢uryp. Cummerpuss OTHOCUTENBHO IUIOCKOCTH, HPSIMOM,
To4ykd. CUMMETpUs BpallleHUs], TOPSAIOK OCH CUMMETPHH.
2.8. Omnpenesienne  HATYpPaJdbHOWl  BeJUYMHbI  OTpPe3Ka MNPSAMOM M IUIOCKOWM
¢urypsl. OmnpeneneHre HaTypajllbHOM BEJIMYUHBI OTpE3Ka MPSMON CHOCOO0M MPSMOYIOJBHOTO
TPEYroJbHUKA U CHOCOOOM MPOELHPOBAHUS Ha JOMOJHUTENbHYIO IUI0CKOCTh. [locTpoenue
HaTypaJIbHON BEIMUYUHBI IJIOCKON (PUTYPBI.
2.9. Ilepeceyenne reoMeTpuYecKuX 00pa3os. [lepeceyeHne MHOrOrpaHHMKOB, MHOIOTPAHHUKA C
MOBEPXHOCThIO BpaieHus. llepecedenne mMoBepXHOCTEW BpalleHUS: ABYX MPOSLHUPYIOIINX
MOBEPXHOCTEHW, TMpoenupyonen ¢ Henpoeuupyromeil. IlepeceueHne HempoeuUpyrOmmx
MOBEPXHOCTEH BpALICHUS C MapajUlebHBIMM OCSIMU. TeopeMa O MEepeceyeHUH COOCHBIX
IIOBEpXHOCTENW BpameHus. IlocTtpoenue JIMHMM IepecedeHus] HENPOCHHUPYIOMNX NOBEPXHOCTEH
BpAllleHUsI C IEPECEKAIOUIUMUCS OCSMU METOJOM KOHIeHTpuueckux cdep. YactHble ciydau
nepeceyeHus MOBEPXHOCTEN BTOPOTo Mopsijika: TeopeMa MoHXka U ee CleICTBUE.

Mopyas 3. U3o0paxkenns npeameros no 'OCT 2.305-2009.
3.1. H3oOpaxkenusi. Bunpt m3o0paxkenuit mo ['OCT: Buabl, pa3pesbl, CEUYCHHS, BBHIHOCHBIC
aneMeHThl. OCHOBHBIE BU[bL. ['JaBHBIA BUJ, TpeOOBaHUS, NPEAbSBISIEMbIE K TJIABHOMY BUAY.
JlonosHuTEIbHBIE W MECTHBIE BHIBI. Pa3pesbl, kimaccudukaius pa3pe3oB IO PaCIOJIOKEHHUIO
CeKyllel IJIOCKOCTH OTHOCHUTEIbHO IUIOCKOCTEH MPOEKUMH: pa3pe3bl BEpTUKAIbHBIC,
rOpU30HTAJIbHBIE M HakJIOHHbIe. Kiaccudukanus pa3pe3oB MO UYUCITY CEKYUIUX IIOCKOCTEH:
pa3pe3bl NpPOCTbIE M CIIOKHBIE — CIIOXHBIE CTYyNEHYaTble U CIIO0XHBIE JIOMaHble pa3pe3bl.
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CoBMmenieHHble H300pakeHUs. MecTHble pa3pe3bl. CeueHHs HaJOKEHHbIE U BBIHECEHHBIE.
BrinocHble anemenTsl. [IpaBuna o003HaueHNs H300pakKeHUIH.

3.2. HakJ/iOHHBbIE¢ CeYeHUs] TeoMeTpUYecKHMX TeJ. [locTpoeHrne NpoeKuuii W HaTypalbHBIX
BEJIMYMH TeOMETpuYeckuX Tei. HakioHHbIE ceueHuss MHOIOrpaHHUKOB. Bunel u mnpasuiia
MOCTPOCHMSI CEUYEHUH IMIMHApPA. 3aBUCUMOCTh BHJA HAKJIOHHOTO CEYEHHMs] KOHYyca OT
PacroJIOKEHUsI CEKYIIeW IUIOCKOCTH OTHOCHTENBHO OCH KOHyca. HakiloHHble ceueHus Iiapa.
[IpaBuna nocTpoeHust HAKIIOHHBIX CEYEHUI COWIEHEHHBIX TEJI.

3.3. AxkcoHOMeTpUYecKHe dYepTexu wu3aenuil. O0pa3oBaHHe aKCOHOMETPUYECKOTO YepTeka.
[lepBuunas u BropuuHas npoekuuu. KosdduuneHTsl nCKaXeH!s] aKCOHOMETPUUECKOTO YEePTEKa.
[lepexon ot HarypanbHbIX KOA((GUIUMEHTOB UCKAKEHUS K MPHUBEACHHBIM. BUIbl aKCOHOMETPUH.
BeInonHenue deprexell MHOTOYrOJIbBHUKOB U OKPYKHOCTEM B NPSAMOYTOJIBHOM M KOCOYI'OJIBHOW
(ropu3oHTaNBHON U (PPOHTANTHHON) U30METPHUAX. AKCOHOMETPUUECKHE YEPTEKH FEOMETPHIECKIX
Ten. Pa3pessl B akCOHOMETpHUH.

3.4. [IpumeHeHne 00pa3oB M MeTOJ0B HAa4YepTATeJbHOI reoMeTPpUM [Jisl pelieHUs (PHU3MKO-
XMMHMYecKHX 3a1a4. ['paduueckoe nzobpaxkeHre coctaBa MHOTOKOMIIOHEHTHBIX CUCTEM: OTPE30K
COCTaBa, TPEYroJIbHUK COCTaBa, TeTpadap cocTtaBa. [paduueckoe wn300pakeHHE CBOMCTB
MHOTOKOMIIOHEHTHBIX cucteM. ['paduueckoe u300pakeHHE CTPYKTYpbl BEIIECTB, MpPUMEPHI
M300pakeHUs BEIIECTB.

4. O0beM yueOHOH THCHHIJIMHBI

. B 3auerHbIx B akan.
Bunpl yaeOHOM NesITeTbHOCTH e —— qacax
OO0uiasi Tpy10€eMKOCTh AUCHUNIMHBI 110 Y4e0HOMY ILUIAHY 4 144
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 48
Jlexmum (JIek) 0,44 16
[Ipaxtueckue 3anstus (113) 0,67 24
Jlaboparopus (J1ab) 0,22 8
CamocrosiTesibHasi padora: 2,67 96
PacuetrHo-rpaduyeckue paboTsl 1,75 63
[ToaroroBka K KOHTPOJILHBIM paboTam 0,25 9
Jlpyrue BuJibl cCaMOCTOSITENbHON pabOThI 0,33 11,6
IloaroroBka u caada 3ayera 0,33 12
KoHnTakTHas camocrositenbHas pabota 0,4
Bua koHTpoOas 3ader c oleHKOM
. B 3auerHbIx B actp.
Bunpl yaeOHOM nesITeTbHOCTH
eIMHUIIAX qacax
OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY IJIAHY 4 108
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 36
Jlexm (JIek) 0,44 12
[Tpaxtnueckue 3anstus (113) 0,67 18
Jlaboparopus (J1ab) 0,22 6
CamocrosiTesibHasi padora: 2,67 72
PacuetrHo-rpaduyeckue paboTsl 1,75 47,25
[ToaroroBka K KOHTPOJILHBIM paboTam 0,25 6,75
Jlpyrue BuJibl cCaMOCTOSITENbHON pabOThI 0,33 8,7
IloaroroBka u caada 3ayera 0,33 9
KonrakTHas camocrositenbHas pabota 0,3
Bua koHTpoOJs 3ader c oleHKOM

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«OCHOBBI KBAHTOBOI XMMHH MATEPUAJIOB 3JICKTPOHHOM TEXHUKMI»
(b1.B.07)
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1. Ieab TUCHMIIMHBI

— JIOTMYECKH OPraHU30BAHHOTO O3HAKOMJICHUS C OCHOBHBIMH TOHATUSIMUA COBPEMEHHOMU
KBaHTOBO# XUMHH;

— MHW3Y4YCHHUA OCHOBHBIX KBAHTOBO-XMMHYCCKHUX MCTOJOB pacuc€Tta CTPOCHUA U CBOMCTB
XUMHNYECKHUX CUCTEM,

— O03HAKOMJIEHUSI C OCHOBHBIMHU MPEJCTABICHUSMH O XUMUYECKON CBA3U U MEKMOJIEKYIISPHBIX
B3aUMOJICHCTBHIX;

— O3HAKOMJIEHUSI € OCOOEHHOCTSIMH XMMHUYECKOH CBSI3U, MEXKMOJIEKYJIIPHBIX B3aUMOAECHCTBUN
Y CBOWCTB MOJIEKYJISIPHBIX CUCTEM U IIOJIIMEPOB;

- HpI/IO6peTeHI/I$I HAaBBIKOB pa6OTBI C OCHOBHBIMH KBAaHTOBO-XMMHWYCCKUMHU KOMIIBIOTCPHBIMU
nmporpaMmMamMu, MCIIOJIb3YyEMBIMH HaA IMPAKTHUKE.
2. B pe3yabTare u3yuyeHHsl AUCHUIJIMHBI O0ydYamoliuiics Mo mporpamMme OakajaBpuHaTa
JOJIZKeH:
Obnadams cnenyromumu npodeccrnonanbabiMu (1K) komnerenuusimu:

— TOTOBHOCTb HIPUMCHATb aHATIUTUYCCKUEC U YUCJIICHHBIC METOAbI PCIICHHWA ITOCTABJICHHBIX 3a/1a4,
UCI0JIb30BaTh COBPEMEHHbIE HMH(POPMAIIMOHHBIE TEXHOJOIHH, IPOBOIUTH OOpabOTKY
uHpopMallUd C  HUCHOJIb30BAaHMEM  MPUKIAAHBIX  HPOrPaMMHBIX  CpeAcTB  cdepbl
npodeccuoHaIbHON JAESITETbHOCTH, HCII0JIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMH U
0a3bpl JaHHBIX B CBOEH MpodeccuoHaIbHOM 00JIacTH, MaKeThl MPUKIAIHBIX MPOTPaMM JUIs
pacuera TEXHOJIOTUYECKUX rnapameTpoB oOopynoBanus (I1K-2);

— CHOCOOHOCTh IUIAHUPOBATh U MPOBOAUTH (PU3MUECKHME M XUMUYECKHE HKCIEPUMEHTHI,
MIPOBOJUTH 00pabOTKY MX PE3yJIbTaTOB U OLIEHUBATh MOTPEIIHOCTH, BBIABUIaTh TMIIOTE3bl U
YCTAHABJIMBATh T'PAHUIIbl UX MPUMEHEHHSI, IPUMEHATh METOJbl MAaTEMAaTUYECKOTO aHaJn3a U
MOJENUPOBAHUS, TEOPETUUECKOTO U 3KcIIepuMeHTanbHoro uccnepopanus (I1K-16).

3uamo:

— OCHOBHEIC IIOJIOJKCHHS KBaHTOBOI XHUMHH, COBpCMeHHOﬁ TCOpHHU XAMHYECKOH CBSI3H U
MCKMOJICKYJISAPHOTO BSaHMOHeﬁCTBHﬂ H OpuMepbl €€ NPHUMCHCHHA K KOHKPCTHBIM
XUMHUYECKHUM CHCTEMAaM,

— IIPUHLHUIBI KOJIMYECTBEHHOW XapaKTepu3allud AaTOMHOW M DJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJIAPHBIX CHCTEM M IOJUMEPOB;

— OCHOBHBIE B3aUMOCBSI3M MEXAY OJJIEKTPOHHOM CTPYKTYpoH U  (PU3UKO-XMMHUYECKUMHU
CBOMCTBAMM BELIECTB, JIEJKAIUE B OCHOBE YIIPABJICHUS CBOWCTBAMU;

— BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHYECKHX PACUETHBIX METOJ0B U
00JacTi UX MPUMEHUMOCTH.
Ymemo:
[IpyMeHsITh KBaHTOBO-XUMUYECKUE TIOIXO0/IbI U METO/IBI [UIs pacueTa, MHTEpPIpEeTaluu 1
IIPEACKA3aHMUs CTPOCHHST U CBOWCTB MOJIEKYJISIPHBIX CUCTEM U ITOJIUMEPOB.
Braoemy:
DneMeHTapHbIMU HaBbIKaMU IPUMEHEHUS KBAHTOBO-XUMHUYECKUX MOAX0JI0B U METO/I0B
Y UHTEPIIPETalliy PE3YyIbTaTOB MPU PELICHUU MTPAKTUUYECKUX TEXHOJIOTMUECKUX 3a/1ad U
CTaH/IaPTHBIMU KBAHTOBO-XMMHMUYECKHMHU KOMIBIOTEPHBIMU ITPOrpaMMaMHU.
3. Kpartkoe cogep:xaHue TUCUMILTHHbI
Beenenue. Ilpenmer kBaHTOBOM XMMHHU. POJIb KBaHTOBOM XMMHM B OINHMCAaHHM XUMHUYECKHX
SIBJICHUH M MPOLECCOB. B3aUMOCBA3b KIIACCUYECKON U KBAHTOBOW MOJIENIEN MOJIEKYIL.
Mopyasb 1. OO01miyie npuHIUIBI KBAHTOBOW XUMUU
OcHOBHbBIE TOJIO)KEHUSI KBAaHTOBOM MeEXaHUKU. BapualnOHHBIH METOJ HaXO0KJIEHUS BOJIHOBBIX
¢byukuuil. [Ipubnnkenue HE3aBUCUMBIX YacTULl. MeToJ caMOCOrIacOBaHHOTO MOJIS AJIsi ATOMOB.
[TpubnmxkeHne HeHTPaIbHOTO MOJIsl. ATOMHbIE OPOUTANIN U UX XapaKTEPUCTUKH.
AHTUCUMMETPUYHOCTb 3JIEKTPOHHOW BOJHOBOM ¢yHkuuu. CrnuH-opOutanu. JleTepMuHaHT
Crnenitepa. BBemenne B wmeroapl Xaptpu-Poka u Kona-llloma, xumuueckass  TpaKTOBKa
pe3yNbTaToOB. DIEKTPOHHbIE KOHPUTYpALlUU aTOMOB C TOUYKHU 3PEHUS] KBAHTOBOM XUMHUH.
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Moayab 2. MeToabl KBAHTOBON XUMUHU

[Tpubmmxkenne bophHa-OnnenreliMepa, agunabaTUUYECKUl MOTEHIMAT M MOHSATHE MOJIEKYISPHON
ctpykTypsl. Metonel Xaptpu-®oka u Kona-Illama mst monekynsl. [lpubnuxenue MO JIKAO.
DneKkTpoHHas Koppesnus. MeTos KOHPUTYpallmOHHOTO B3auMOJICHCTBH. Teopust BOSMYIIICHUH.
Pacuer sHeprum nucconmanuy XMMUYECKHUX CBA3EH.
Hepapxus MeTo0B KBaHTOBOM xumuu. Heamnupuyeckass kBaHTtoBasi XxuMus. bazucHble QyHKIIMN
JUI. HEOMIIUPUUECKUX PacdyeToB. ATOMHbIE U MOJIEKYJIsipHbIe Oa3ucHble HaOOphl. Posb Ga3nucHBIX
(GyHKIMI B onrcaHuu cBOMCTB Mosieky:. [lomyamnupuueckue Metoibl. BanenTHOE pubImxeHue.
m-351eKTpoHHOe mnpuobmmkenne. Meron Ilappusepa-Ilomna-ITappa. Ilpoctoit u pacmmpeHHbIN
METO/Ibl XFOKKEJIS.
To4HOCTH KBAHTOBO-XHMUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

MoayJsb 3. Xumuyeckas CBsi3b U MEKMOJIEKYJISIPHBIE B3aUMOICHCTBUS
OpOuTanbHas KapTHHA XUMHUYECKOH cBs3U. KOHCTpyKTHBHas U 1eCTpYKTUBHAs MHTEpdepeHIus
opbuTtaneii. MoJiekynspHble OpOUTaNu U UX CUMMETpHiiHas kiaccudukanus. KoppensuuonHubie
auarpamMmbl.  DJIEKTPOHHbIE KOH(MUIYpallMM JBYXaTOMHBIX MOJEKYJd. AHalIW3 3aceleHHOCTeN
op6uTaneit no Mannukeny. [lonsitue o 3apsaax v nopsiakax cBs3ei.
[IpocTtpancTBeHHOE  pacnpefesieHue  DJIEKTPOHHOM  IUIOTHOCTH M XHMMHYECKash  CBSI3b.
MexmonekynsipHble B3auMoJeicTBus. JledhopManuonHas 31€KTpoHHas IUIOTHOCTh. Cuibl B
MOJIEKYJAX.
3axmtoueHue. KBaHToBass XUMHUSI KAK HHCTPYMEHT IIPOrHO3a B XMMUH.
4. O0beM yueOHOH THCHHUIJIMHBI

o B 3aueTHBIX B akanem.
Buner yue6HOM paboOThI
eIMHUIIAX qacax

OO0uiasi Tpy10€eMKOCTb AUCIHUIIMHBI 110 Y4eOHOMY 3 108
IJIAHY

KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32
Jlexmmu (JIex) 0,45 16
[Tpaktnueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
KonrakTHas camocrositenbHas pabota 0,4
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 75,6

Bujx koHTpoJs:

3a4er ¢ OLIEHKOM

Bunel yue6HOM paboThI

B 3aueTHBIX

B actp. wacax

eIMHUIIAX
OO0masi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY 3 81

IUIAHY

KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 24

Jlexuuu (JIek) 0,45 12

[Tpaxtnueckue 3anstus (113) 0,45 12

CamocrositesbHas padora (CP): 2,1 57

KoHTakTHas camocrosiTesnbHas paboTa 0,3

CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B IUCHUIIIMHBI 56,7

Bujx koHTpoJs:

3a4eTr ¢ OLIEHKOM

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI

«JlabopaTopHbie padoThl Mo opranunyeckoin xumun» (b1.B.08)
1. Heab AUCHUIIMHBI — MPUOOPETEHHUE CTYJICHTAMU OCHOBHBIX CHHTE3a OPTaHHMUECKHIX

BCIICCTB.

2.B pe3yJjbTaTe H3YYCHUA TUCHUIIVIMHBI CTYACHT JTOJIZKCH:

Obnadams crnenyronumu npodeccunoHanbHpiMu KomneTeHusaMu (I11K):
- CIIOCOOHOCTBIO M TOTOBHOCTHIO OCYIIIECTBIISATH TEXHOJIOTHYSCKHHN MPOIECC B COOTBETCTBHH
C PETIIaMCHTOM M HCIIOJIB30BATh TCXHHUYCCKUC CPEACTBA I U3MEPCHHA OCHOBHBLIX IapaMETPOB
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TEXHOJIOTHYECKOI0 Mpoliecca, CBOUCTB chipbs U npoaykuuu (I11K-1);

- CIOCOOHOCTHIO MPUHUMATh KOHKPETHbIE TEXHMUYECKHWE pELIEeHUS INpU pa3paboTke
TEXHOJIOTUYECKHX IPOILIECCOB, BbIOMpATh TEXHUYECKHE CpEACTBA M TEXHOJOTMH C YYETOM
AKOJIOTMYECKUX nocieacTBuil ux npumenenus (I11K-4);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh MpaBUja TEXHUKU O€30MaCHOCTH, MPOU3BOJCTBEHHON
CaHUTApUH, IOKAPHOW OE30MaCHOCTH M HOPMBbI OXpaHbl Tpyda, U3MEPATh U OLIEHHWBATH
napaMeTpsl MPOU3BOJACTBEHHOIO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH,
1ryma, ¥ BuOpanuu, ocserieHHocty pabouux mect (I11K-5);

- CHOCOOHOCTBHIO TPOBOJUTH AHAIM3 CBIPbS, MaTEpPUAJOB W TOTOBOW MPOAYKIUH,
OCYIIECTBJIISITh OIIEHKY pe3yabraroB ananu3a (I1K-10);

- CIOCOOHOCTHIO BBISBIATH M YCTPAHITh OTKJIOHEHUS OT pEeXUMOB pabOThI
TEXHOJIOTHYECKOTO 000PYI0BAHHUS U TTapaMeTpoB TexHoorndeckoro mnpomecca (ITK-11).

3nams:

—TEeXHUKY 0€30M1acCHOCTH B JaOOpaToOpuu OpraHM4ecKON XUMHUU;

—IPUHLUIBI 0€3011aCHOr0 00paIIeHHsI C OPraHMYECKUMHU COEIMHEHUSIMU;

—METO/Ibl U BUJIbI XpoMaTorpaduu i ONpeesieHUs] COCTaBa PEaKIMOHHON cMecH;

—TEOPETUUECKUE OCHOBBI CIIOCOOOB BBIJIEICHMS], OUUCTKU M UACHTU(PUKAUU OPraHUYeCKUX
BEILECTB;

—3KCIEPUMEHTAIbHBIE METOJbl MPOBEACHUS OPraHMYECKHX pPEaKIHi, MPOTEKAIOIUX I10
Pa3IMYHbIM MEXaHU3MAaM;

—OCHOBHbIE 00IllME€ METOJUMKM B3aUMHOW TpaHcpOpMalMM KJIACCOB OPraHUYECKUX
COCIMHEHU M.

Ymemo:

—IPUMEHATh TEOPETUUECKUE 3HAHUS M OKCIEPUMEHTalbHbIE METOAbl HCCIEI0BaHUS
OpraHMYECKON XMMUHU IIPU pelIeHnU Ipo(ecCHOHAIbHBIX 3aay;

—chopmMyaupoBaTh MpoOJIEeMy UM OOOCHOBATH BHIOOP MPHUOOPOB U IKCHEPHUMEHTATHHBIX
METO/I0B UCCIIEIOBAHMSI, IOCTABUTDH LM U 3aJ1a4l U HAMETUTH IIYTH UX JIOCTHXKCHUSI,

—CHHTE3UPOBATh COEIUHEHUS 110 MPEI0KEHHON METOIUKE;

—IPOBECTH BBIJCIIEHUE M OYMCTKY CHUHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUECKHX
3HaHUM IO OPraHNYECKOW XUMUH;

—BBIOMpaTh palMOHAJILHBINA CIIOCOO BBIJENIEHUS M OYUCTKH OPTaHUYECKOTO COEAMHEHUS;

—MPEICTABIATh JaHHbIE JTAOOPATOPHOIO HCCIEAOBAHUSI B BUJIE I'PaMOTHO O(OPMIIEHHBIX
METO/UK;

—IPOBOJIUTH AHAJU3 U KPUTUYECKU OLICHUBATh MOJYYEHHbIE IKCIEPUMEHTaJIbHbIE JJAHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbIE BBIBOJIbI HA Oa3e MPOBEAEHHBIX ONBITOB;

—BbIOpaTh cr1oco0 UACHTU(PUKAIIMN OPTaHUYECKOTO COEIMHEHUSI.

Braoemy:

—KOMIUIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIbHBIX METOJO0B OPraHU4eCKOW XUMUU s
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;

—3KCIEPUMEHTAIbHBIMU METOJaMU MPOBEACHUS OPraHMYECKUX CUHTE30B.

—OCHOBHBIMHM METOJIaMU UJCHTU(PUKAIIMN OPraHUYECKUX COCTMHEHUN

—nprueMaMy 00paOOTKHU U BbIJIEIEHUS CUHTE3UPOBAHHBIX BEILIECTB;

3HAHUSIMM  OCHOBHBIX 3aKOHOB OPraHWYECKOM XHMHUU JJIs  COJAEp KaTeJIbHOU
MHTEPIPETAINH [TOJYyY€HHBIX YKCIEPUMEHTAJIbHBIX PE3YJIbTAaTOB.

3. KpaTkoe coaepskaHue JMCHUIITHHBI
besonacHble npuemsl 1 paBuiia paboThl B JIa0OPATOPUN OPraHUYECKON XUMUH.

O6mme wmetonbl paboTel B Jabopatopuu opranudeckoil xumuu. [locyma, Hambosiee dYacto
npuMeHsiemass B Jjabopatopuu. HarpeBanme. Oxnaxnenume. IlepememmuBanue. MeToms
UICHTU(PUKAIIMM U OYMCTKH OPraHMYEeCKUX BellecTB. MeHTudukanus opraHu4ecKUX BeEIEeCTB
MOCPECTBOM  pa3iuuHblX BuA0B xpomarorpapuu (TCX, xpomartorpaduss Ha Oymare,
noHoobmenHas xpomarorpadus, BOXKX), remneparypsl miasnenus u pedppakromeTpud. Merost
CHEKTPAJIbHOM UJIEHTU(PUKALUN OPIraHUYECKUX COEAUHEHUH.

Lenu u 3agaum 3KCHEpPUMEHTa B OPraHUYECKOM CHHTe3e. TeopeTuueckue OCHOBBI Ipoliecca.
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Br16op ycnoBuii peakiuu. Pacdet cunteza. OOmue mpaBuiia MoAroTOBKH U MPOBEICHUSI CHHTE3A.
Texnuka Oe3omacHoctu. [IpubGop mnsa mpoBenenusi cuntesa. [IpoBeaenue ombita. KoHTpons 3a
XOJIOM peakuuu. Bbraenenue, ouncrka M aHanu3 npojaykra. CHHTE3bl BEIIECTB pPa3IMYHBIX
KJIAaCCOB OpraHMYecKUX coeauHeHui. [IpoBeneHne sKcrnepuMEeHTaIbHBIX METOJIOB HCCIIEI0BaHUS
peaKuui.

[IpoBenenue peakunii, TPOTEKAOMMX 10 MEXaHU3MAaM:

- HYKJ1€0(DUIIbHOTO 3aMEIIeHUs — CUHTE3 IaJIor €HAIKaHOB;

- HYKJICO(QWIBHOTO NMPUCOECIUHEHUS] — CHHTE3 CJIOKHBIX 3PUPOB KapOOHOBBIX KHCIIOT, aMHJIOB
KapOOHOBBIX KUCJIOT, a30TCOAEP KAILUX AJIbJETUIOB U KETOHOB;

- ANEKTPO(UIBHOTO 3aMEIIEHHS] B apOMaTHUYECKOM pSALY — peaKlUd HUTPOBaHUS, OpOMUPOBaHUA,

Cynb(pUPOBAHUS;
- peaKIuii TMa30 THPOBAHMS U a30COUCTAHNUS;

- peakuui OKHCIEeHHs (CHHTE3 areroHa, |,4-0eH30XHWHOHA,

BOCCTaHOBJICHUSI.
4. O0beM yueOHOM THCUMTIHHBI

OEH30MHO

KHUCJIOTBI) U

. B 3auerHbIx B akanem.
Buner yue6HOM paboOThI

eIMHUIIAX qacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 144
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,89 32
Jlaboparopusie 3anstus (J1ad) 0,89 32
CamocrositesbHas padora (CP): 3,11 112
KonrakTHas camocrositenbHas pabota 0,4
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIMHbI 63,6

Bujx koHTpoJs:

3a4er ¢ OLIEHKOM

. B 3ageTHBIX B actponom.
Buner yue6HOM paboThI

eIMHUIIAX qyacax
OO01asi TPy10€eMKOCTh AUCIHUNJIMHBI 110 Y4€0HOMY ILUIAHY 4 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,89 24
Jlaboparopusie 3anstus (JIad) 0,89 24
CamocrositesbHas padora (CP): 3,11 84
KoHTakTHas camocrosiTesnbHas paboTa 0,3
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IEeTI0B AUCHUIIIIMHbI 47,7

Bua konTpos: 3ader c onleHKOMH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI

«Du3nyeckass Xumms uaeaabHoro kpucrauia. Kpucramiorpagpus» (b1.B.09)

1. Heap aucummianmuHbl — GOPMUPOBAHUE y CTYJAEHTOB IPEACTABIECHUS O BHYTPEHHEM
CTPOEHUHM KPUCTANIMYECKHX MAaTepUalioB, B3aUMOCBSI3M BHYTPEHHErO0 CTPOEHHUS C BHEIIHEH
¢dbopMoit 1 PU3UKO-XUMUUECKMMU CBOWCTBAMU I CO3AaHUS (PYHKIMOHAIBHBIX MAaTEPUATIOB.

Kypc ¢usmdeckoit XuMHUM UIACATBPHOTO KPHUCTAIa 3aKJIaIbIBA€T OCHOBBI 3HAHUH,
HEOOXOJIMMBIX JJIsi U3y4€HHUs B IMOCIEAYIOUIEM Ipolecce OOYy4eHHs IPYrHX CIEeLHATIbHBIX
muciuiuH. Kypc omupaercs Ha paHee M3y4deHHBIE KypChl OOIIEed M HEOPraHWYECKOW XWMHH,
¢bu3nyecKoi XMMHUH, aHATUTUYECKOW XUMUH, (PU3HKH, MATEMATUKU.

2. B pe3yabTaTe U3y4eHUs] JUCHUILUINHBI CTY/IEHT 10JIKeH
Obnadams crnenyronumu npodeccnoHanbHbIMU KomneTeHusamu (I11K):

- CIOCOOHOCTBIO IJIAHUPOBATh U IPOBOAUTH (PU3UUYECKHE M XUMUYECKUE HKCIEPUMEHTHI,
MPOBOJUTH OOpabOTKYy HUX pE3yJbTaTOB M OLEHUBATh MOrPEUIHOCTH, BBIJBUraTh TUIOTE3bI
YCTaHABIMBATh TPAHUIBl MX NPUMEHEHUS, MPUMEHATbh METOJbl MAaTEeMAaTHYECKOro aHaiu3a U
MOJENUPOBAHUS, TEOPETUUECKOTO U dKcTiepuMeHTanbHOoro uccienosanus (I1K-16)

- TOTOBHOCTBHIO HCIIOJIb30BaTh 3HAaHUS OCHOBHBIX (U3MUYECKUX TEOPHM MJs pelieHus
BO3ZHUKAIOMIMNX (PU3NYECKUX 3a]a4d, CaMOCTOSITEIbHOTO MPUOOpeTeHUs (U3HUECKUX 3HAHWUM, 1Jis
MOHUMAaHUS MPUHLUIIOB paboThl MPUOOPOB U YCTPOICTB, B TOM YHCIIE€ BBIXOJSAIIMX 32 IMPeeibl
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KOMIIETEHTHOCTH KOHKpeTHOoro Hampasienus (11K-19);
3nams:
- 3HaThb OCHOBHBIE 3aKOHBI OTrPAaHEHUS KPHUCTAUIOB, AJIEMEHThl U TEOPEMbl CHMMETpPHUH,

OCHOBHBIE TUIIbI KPUCTAUINYECKUX CTPYKTYP

- O CBSI3U CUMMETPUU BHYTPEHHETO CTPOEHUS KPUCTAUIMUECKOIO BEIIECTBA U CUMMETPUHU €TI0

(u3NYECKUX CBOMCTB, B TOM YUCIJIE CHMMETPUN BHEIIHETO 00JIHKA.

-OCHOBHBIE KATETOPUHU KPUCTAUIOXUMUU U COOTHOLICHUS MEKy HUMU
Ymemo:
-OIpeIesATh TOUEUHYIO TPYIIY CHMMETPUU U MPOCThIe POPMBI I'paHel KpUCTasla,
-MCIO0JIb30BaTh 3aKOHBI KPUCTAIIOrpa(UU NPU ONPEEICHUH CUMMETPUH KpUCTalIa,
- CTPOUTH THOMOCTEpeorpapuuecKkue MPOeKIHH KPUCTAIINYECKMX MHOTOTPAaHHUKOB.
Braoemy:

- KaQueCTBEHHBIM M KOJMYECTBEHHBIM HaBBIKOM OIMCAHUS CTPOEHHUS U CBOMCTB KPHUCTAJUIOB,
OOyCIIOBJIEHHbIX MX BHEIIHEW M BHYTPEHHEH CHMMETpHEH U KpUCTAIIIOXUMUYECKHUMU
O0COOEHHOCTSIMU CTPYKTYpPbI

3. Conep:xaHue pa3/iesioB AU CUMILIMHBI

Pazgen 1. Kpucramnorpadusi.

1.1. BBenenue.

[Ipenmer kpuctamiorpaguu, €e MECTO Cpelud IPYTUX €cTeCTBEHHbIX Hayk. OoOmas
XapaKTepUCTUKA KPHUCTAJUIMYECKOTO COCTOSIHUS. MOHOKpPUCTAIIBL, MOJUKPUCTAILIBI, TEKCTYPBI,
KUAKUE KpUCTAJUIbl. MaKpOCKONMYECKUE XapaKTEPUCTUKH KPUCTAUIOB - OJHOPOJHOCTD,
aHU3OTPONMS, CUMMETpUsS, CIOCOOHOCTh K camoorpaHeHuto. [loHsTue raburyca Kpucraiia.
DneMeHTbI IPOCTPAaHCTBEHHOM PEIIETKH KPUCTAIIOB: Y3€, psl, IJIOCKas CeTKa.

1.2. OcHOBHBIE 3aKOHBI OTPAHEHHUS KPUCTAIIJIOB.

CuMMeTpHs BHEIIHEro oOJIMKa U BHYTPEHHEIr0 CTPOEHUS KpHUCTaslla; orpaHKa KpUCTasua,
KpucTaymueckas pemierka. CUMBOJIBI I'paHel U HampaBiieHUl B kpuctaiuie. Muaexcst Muinepa,
napameTpsl Beiicca. 3akon nocrosinctBa yriioB (H. CteHona). 3akoH panmoHaIbHBIX MAPaMETPOB,
3aKkoH I'arom, 3akoH bpase.

1.3. Kpucramiorpaguieckue mpoeKuyu KpUCTaaioB.

[Tonsarue monsipHoro komriuiekca. Chepuueckas mpoekiusi. Ctepeorpaduyeckas mpoeKITusl.
I'noMocTtepeorpadu ueckas npoekuus. OnpeaenaeHre CUMBOJIOB rpaHel u pedep. 3aKoH 30H.

1.4. Cummetpust KpuctaiioB. TouedHble TPYIITBI CHMMETPHUU.

[TonsiTHE O CUMMETpPUU. DJIEMEHTbl CUMMETPUU KOHEUHBIX (DUTYpP: MJIOCKOCTh CUMMETPHH,
LEHTP WHBEPCUH, IPOCTbIE TIOBOPOTHBIE, WHBEPCUOHHBIE U 3E€pPKAJbHO-NIOBOPOTHHIE OCHU
cumMMeTpuud. TeopemMbl O CIOXKEHHUM DJIEMEHTOB CHUMMETpPUHM. AHaJUTHYecKas 3aluch
npeoOpa3oBaHuii cuMMeTpuH. ToyedHble TpPyNIbl CUMMETPUM: €JUHUYHBIE U CHUMMETPUYHO-
paBHble HampaBieHusa. Kpucramnorpadudeckne KaTeropuu, CMHTOHMU. BwiBox 32 TOYEUHBIX
rpynn cumMerpun. Kiaccel cummerpun kpuctamwioB. KpatHocts rpynn cumMmerpun. CUMBOJIUKA
Ipynn cuMMeTpuu: yudeOHas, MexayHaponHas, lllendmuca. Kpucramnorpagpuueckass cucrema
KOOpJUHAT.

1.5. CummeTpust BHELIHETO O00JIMKa KPUCTAJIOB.

®opmbl kpuctaiioB. YactHas u oOuue npoctbie GopMbl KpUCTALIOB. OTKpBITBIE U
3akpbIThie IpocThie (opMbl. [IpocTeie hopmbl KprucTamioB Hu3MIed kareropuu. [Ipocteie Gopmbl
KpUCTAJIJIOB  cpenHeil  kateropuu. [lpocteie  (Qopmbl  KpUCTAIIOB  BBICIIEH  KaTETOPHH.
OnpeneneHre TOYEYHOM TpyHIbl KpUCTaila IO €ro BHemHeMmy o0nuky. Iloctpoenue
rHOMOCTepeorpaduyecKiX IPOEeKINH KPUCTAIIINYECKUX MHOTOTPAHHHUKOB.

1.6. DneMeHThl CHMMETPUHU KPUCTATUIMYECKUX CTPYKTYP.

[Ipoctpancreennsie rpynnsl E.C. denoposa. IlpocTtpaHncTBeHHas perieTka — IIaBHBIN
AJIEMEHT CUMMETPHM KPUCTAJUIMYECKUX CTPYKTYpP, T€OMETPUUYECKOE MPECTABICHUE TPEXMEPHOI
MEPUOIUYHOCTH PACIOJIOKEHUS aTOMOB, MOHOB, MOJIEKYJ. DJeMeHTapHas siuelika: 14 pemietok
bpase. baszuc sueiliku. TpaHCISIMOHHBIE JJIEMEHTBl CHUMMETPHUM: IUIOCKOCTH CKOJIB3SIIErO
OTpaXeHMsI U BUHTOBbIE OCH. T€OpeMbl O COUETAaHHH ONepanuil cuMMeTpuu CTpykTyp . OOmiue
npenactaBieHuss o 230 MpPOCTPaHCTBEHHBIX TIpyINNax, MNPUHLUUIB HX BbIBOAA. CHMBOJMKA
[IPOCTPAaHCTBEHHbIX TIpymni. IIpaBuiibHbIE cHUCTEMBI TOYEK, HMX XapakTepucTuku. OOpaTHas
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pemierka. OCHOBBI PEHTTEHOCTPYKTYPHOI'O aHAIM3a KPUCTAINTNYECKUX TEJl.

Pa3nen 2. OCHOBBI KPUCTAJUIOXUMHUH.

2.1. KpucramioXuMu4ecKne XapakTEPUCTUKNA CTPYKTYpPHI.

OcHOBHBIE TOHSTUS U TEPMHUHBl KPHUCTAUIOXMMHMM: KOOPAMHAIMOHHOE  YHCIO,
KOOPJIUHAIMOHHBII MHOTOTPaHHUK, YHCIO (GOPMYJIbHBIX €IUHUL. THUIBI XUMUYECKON CBSI3U U HX
peayinzanysi B KPUCTAJUIMUECKUX CTpyKTypax. OrnpeneneHue arOMHBIX M HOHHBIX DPaJUuyCOB.
I'eomeTrpuueckue mpeneisbl yCTOMYUBOCTH HOHHBIX CTPYKTYP.

2.2. Kpurepun yCTOWYMBOCTH CYHIIECTBEHHO HOHHBIX KPHUCTAJLIOB, mpaswia IlosmHra.
[IpaBumo AoOera, Oueprus pemetku WOHHBIX KpuctamwioB (bopH), mukn bopnHa-I'aGepa.
3aKOHOMEPHOCTU CBSI3bIBAIOLIME IIEPUOJIMYECKYI0O CHUCTEMY U MOHHbBIE paguychl. 30HHas
SHEepreTHyecKkas CTPYKTypa KpUCTajlla, METaulbl MOJYHPOBOAHMKH U JTUAJIEKTPUKU.
Mertannunueckas CBA3b U €€ CTPYKTYpHbIE CBOMCTBA, MEPEXOAHBIE CTPYKTYPHI (OT METANINYECKON
K KOBaJICHTHOM).

2.3. Teopusi MJIOTHEHIIMX YNAKOBOK M €€ HCIOJb30BaHUE IPU OIHUCAHUU CTPYKTYpP
KpPUCTAJLJIOB.

JIByxcioiiHasi (rekcaroHajipHasl) U TpeXcliolHas (KyOuueckas) IUIOTHEHIINE IIapOBbIE
ynakoBKU. THITIBI MyCTOT B IIAPOBBIX yMaKOBKaX. M300pakeHHe CTPYKTYPHBIX THUIIOB C IOMOIIBIO
MHOTI'OTrpaHHUKOB. [IpuMepsl CTpyKTyp, ITOCTPOECHHBIX HAa OCHOBE I'€KCArOHAJIbHOW IIOTHEHIIEH
ynakoBku (Mg, ZnS-Bropuut) u 6e3 Hee (C-rpadur). [Ipumepsl KpuCTaNIMYECKUX CTPYKTYP,
MIOCTPOCHHBIX HAa OCHOBE TpeXcioiHOoM muoTHeimen ynakoBku (Cu, NaCl-ramut, ZnS-chanepur,
CaTi03-nepoBckut) u 0e3 Hee (C-anmaz, a-Fe, CsCl). IlpuHuunsl onucanusi KpUCTAIIIMUECKUX
CTPYKTYp 0€3 IUIOTHEMIIUX yMakoBOK. MHOrociolHble YHNakoBKU. [lpumepbr omnucanus
MHOTOCJIONHBIX ynakoBok: pyTwia Ti0z, mmnunenu MgALOas, kopynaa ALOs u ap.

2.4. OcHOBHbBIE KAaTErOpUU KPUCTAIUIOXUMHH U COOTHOUICHHUS MEXIy HUMH. 3aKOH AIOU.
TBepabie pacTBopbl U (ha3oBble nuarpaMMmbl. QaKTOp TOJEPAHTHOCTH U MOJEJIbHBIE CTPYKTYpbI
lompammuara. CtpykTypHas romojorusi. ®a3pl BeUMTaHUS W BHenpeHus. llceBmpocummerpus.
[IpousBo/HbIE U BBIPOKJIEHHBIE CTPYKTYpbl, apxeTun. CTpyKTypHash rOMOJOTHS Ha IpUMeEpe
[JIMHUCTBIX MUHEPAJIOB.

2.5. U3omopdusm u nonumopdusm.

M3octpyktypHocts ¥ u3zomopdusM. Tumel  u3oMopdpu3Ma:  COBEpLIEHHBIH U
HECOBEPUICHHBIM, H30- M TETEPOBANICHTHBIA. TBepaple pacTBOpPbI 3aMELICHMs, BHEAPEHUS,
BerunTanusd. [Ipenenst nzomopduoii 3amectumoctu. Da3oBbie EPexo bl IEPBOTO U BTOPOTO pojaa
Ha npumepe SiOz. Temmeparypa Kropu. Pasnuunsie cinydan nonumopdusma. M3meHnenue
CUMMETPUHU U CBOMCTB KpUCTAIIOB NpH (a3oBbIX nepexonax. [lonutunus.

4. O0beM yueOHOM THCUMTIITHHBI

. B 3auetHbIx B akagem.
Bunel yue6HOM paboThI
eIMHUIIAX gacax
OO0uasi Tpy10€eMKOCTb AUCIHUIIMHBI 10 Y4eOHOMY 4 144
IJIAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,88 32
[TpaxTuueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,67 60
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IETI0B IUCHUIIIMHBI 1,67 60
JK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4
[ToaroToBka K 3K3aMeHy 35,6
Buja koHTpoOJISI: JIK3aMeH
. B 3auerHbIx B akagem.
Buner yue6HOM paboThI
eIMHUIIAX Jacax
OO0uasi Tpy10€eMKOCTb AUCIHUIIMHBI 10 Y4eOHOMY 4 108
IJIAHY
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KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,88 24
[Tpaktnueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 1,67 45
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 1,67 45
JK3aMeH 1 27
KoHnTakTHas paboTa — MpOMEXYTOUYHAsI ATTECTAIIMS 0,3
[ToaroToBka K 3K3aMeHy 26,7
Buja koHTpoOJISI: JIK3aMeH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«Munepagaorus» (b1.B.10)

1. Heap aucuumiuHbl — QOPMHPOBAHUE COBOKYIIHOCTM 3HAHUN - KaK O HPHUPOJIHBIX
MUHEpaJIbHbIX (a3ax (MUHEpaJOB), TAK U HMCKYCCTBEHHO IOJIydaeMbIX (Kak MpaBWiIo Ha Oasze
MPUPOJIHBIX) MAaTEPUAJIOB, METOJIOB UX HCCIIEIOBAHMS, BKIOYAOMUX B ce0s MaKpOCKOTMYECKUN
U MHKPOCKONHMYECKHH aHalIu3 CTPYKTYpbl M CBOWMCTB MaTepHayoB. JlUCIUMIUIMHA [IOJDKHA
oOecrieunTh 3HAHUA HEOOXOJUMBIX IPU CO3JaHUM HOBBIX (YHKIMOHAJIBHBIX MAaTEpHAaJIOB,
OTBEUAIOLIUX COBPEMEHHBIM TPEOOBAHUSM KauecTBa, 3PPEKTUBHOCTH U SKOHOMUYHOCTH.

2. B pe3yabTaTe H3y4eHUs1 AUCHUILINHBI 00y4YalOIIUIiCA 10JI7KEeH

Obnaoamy cnenyromumu npodeccruonanbHpiMu (I1K) kommerennysamu:

-CIIOCOOHOCTHI0 U TOTOBHOCTBIO OCYILECTBJIATH TEXHOJIOIMUYECKHH IpPOLECC B COOTBETCTBHM C
pErjJaMeHTOM U MCII0JIb30BaTh TEXHUYECKHE CPEJCTBA Ul U3MEPEHUS OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOTI'0 Mpoliecca, CBOMCTB chlpbs U npoaykiuu (I1K-1);

CHOCOOHOCTBIO MMPUHUMATh KOHKPETHBIE TEXHUUECKUE PELEHHs TIpU pa3pabOTKe TEXHOIOIHYECKUX
MIPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEJCTBA M TEXHOJIOTUHM C YYETOM JKOJOIMUYECKUX
nocneactBuil ux npumenenus (11K-4);

- CHOCOOHOCTBIO UCIOJIB30BATh MPaBHJIa TEXHUKH O€30MaCHOCTH, MPOU3BOJICTBEHHON CaHUTAPHH,
MOKapHO! 0€30IIaCHOCTH W HOPMBI OXpaHbl TpyJda, U3MEPATh U OLIEHUBATh IapaMeTpPbl
MIPOM3BOJICTBEHHOI'O MHUKPOKIIMMATa, YpPOBHS 3albUIEHHOCTM M 3ara3oBaHHOCTH, IIyMa, U
BUOpaiuu, ocBetieHHOCTH padounx mect (11K-5);

- CHOCOOHOCTBIO HaJaKUBaTh, HACTPauBaTh U OCYILECTBIISITH IPOBEPKY OOOPYAOBaHUS U
nporpammubIx cpencts (I1K-6);

- CIIOCOOHOCTD IUIAHUPOBATh U MPOBOJUTH (PU3NYECKHE U XUMHUUECKUE SKCIIEPUMEHTHI, IIPOBOUTH
00palbOTKy UX pe3ysbTaToOB U OLIEHUBATh MOIPEIIHOCTH, BbIBUIaTh TMIIOTE3bl U YCTAHABINBAThH
IPaHULIbl UX MPUMEHEHUS, IPUMEHATh METO/Ibl MAaTEMAaTUUYECKOI0 aHalIM3a U MOJEIUPOBAHMUS,
TEOPETHUYECKOTO U 3KcTIepuMeHTanbHoro uccienopanus (I11K-16).

3namew:

- CTygeHT JOJKEH MMETb YETKHE M SICHbIE IPEJICTaBICHHUS O MUHEpaje, ero (pu3nueckux u
XUMUYECKNX CBOWCTBAX.

- JloykeH 3HaTh BCE OCHOBHbIE OHSTHS MUHEPAJIOTUH (TUIIOMOP(U3M U TIp.)

- 3Hartb OOIIMEe MNPUHLMIIBI KJIAacCU(pUKALUU MHHEpPAJIOB U 3HAThb BCE OCHOBHBIE pa3JIelbl,
CTPYKTYPHO-XMMHUYECKHE KJIACCHI U IPYIIIbI MUHEPAJIOB.

-IIporecchl renesrca MUHEPAIOB U €r0 0COOEHHOCTH.

Ymemo:

-Ilonb30BaThCsl COBpEMEHHBIM 000PYAOBAHUEM, HEOOXOAUMBIM JUISl JUATHOCTHUKU MUHEPAJIbHBIX
¢a3

-Onpenensars pu3nuecKue 1 XMMUYECKUE CBOMCTB MUHEPAJIOB HA Mapo- U MUKPOYpPOBHE.

-JlnarHocTupoBaTh MUHEPAJIBI [0 KOMILJIEKCY CBOMCTB U ApareHETHUYECKUM aCCOLIMALIUSM.

Braoemy:

- HaBBIKOM OIIpE/IETICHUS] MUHEPAJIOB

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Paznen 1. BBeneHnrue B MUHEPATIOTHIO.

1. Beenenue. Ilpenmer, 3amaum, MeTOABl W cojAep)KaHue MuHepanoruu. OmnpenencHue
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MOHATHUS MUHEpana, MuHepan Kak 3JeMEeHT MUpo3jaaHus. cTtopus pa3BUTHs HayKH U €€ CBS3b C
OPYruMU JuciuIuiiHaMyu. OCHOBHbBIE HAIpaBJIEHUs, IPOOJIEMbI U TJIaBHBIE 3a/la4l COBPEMEHHOM
MUHEPAJIOTUH.

2. XuMuyeckuii  coctaB  MuHepanoB. OOmme  TOJOXKEHUs O  B3aMMOCBSA3SX
KPUCTAIIMYECKON CTPYKTYPhl, XUMUYECKOTO COCTaBa U cBoiicTBax muepainos. [lonmumopdusm u
nosutunus MuHepanoB. CoeAMHEHUs OCTOSHHOTO U NMEPEMEHHOro Xxumcoctasa. Mzomopdusm u
aJTUTUBHOCTh B MHHEpasax. TBeplble pacTBOPbI, YCTOMYMBOCTh U pacmaj TBEPIbIX PacTBOPOB,
JIUKBALIMSL. Ponp Boapl B MmuHepanbiX. KpucramnuzauuoHHasi, KOHCTUTYLIMOHHAs U
azcopOIMOHHAas BOJIA.

3. ®usnyeckue CBOWCTBA MUHEpPAIOB. MaKpOCKOIIMYECKHE CBOMCTBA — IIBET, LBET B
nopoike, Oyneck U OJecKOMETpUYecKass CHUCTeMa, TBEPIOCTb, XPYNKOCTh M KOBKOCTb,
MIOBEPXHOCTHU CKOJIOB, INIOTHOCTh. JlaGopaTopHbIe METOIbI HCCIIEI0OBAaHUS MUHEPAJIOB (J€TajJbHbIE
MUHEPaAJIOTUYECKUE UCCIICOBAHMUS).

4. YcnoBus oOpa3oBaHHsl MUHEpPAJIOB B MpHUpoje (FeHe3uc MuHepanbHbIX (az). OOmue
nosiokeHus. ['eonoruueckue mpolecchl MHUHEpanooOpa3oBaHUsA. OHAOTCHHbBIE, SK30T€HHbIE
npoueccel 1 Metamophu3zM. MojenupoBaHue IpoIecCOB MUHEPATIO00pa30BaHUs U COBPEMEHHbBIE
METO/Ibl pOCTa.

5. MunepanbHble accolMaluy U naparesesuc. Mopdoiorust MUHEpaIoB U UX acrperaTos.

Pa3nen 2. OnucarenbHass MUHEPAJIOTHSL.

6. [IpyHUMIBI COBPEMEHHOM Kiaccupukauuu MuHepasioB. CHucTeMaTHKa MHHEpAJoB.
[Ipocteie BemectBa. CepHHCTBIE COEAMHEHHUS W WX aHajoru. [ajouaHble COEAMHEHUS.
Kucnopoansie coequnenus. [Ipocteie u cinoxHble OKCUABL. ['HAPOKCUABI.

7. ®@ocdarel, apceHatsl, BaHagaTel. Cynbdarbl. XpomaTsl, BOJbppaMarbl, MOIUOIATHI.
Bbopatsl. Cunukatsl. KapkacHble U1 OCTPOBHBIE.

8. CuiMKaThl ¢ KOJIbIIEBOM, IIEMIOYEUHOH, IEHTOYHON U CIIOUCTOM CTPYKTYPOM.

9. Cunukatsl ¢ MPOCTHIMU U CII0KHBIMU CETKaMH TETPa3IpOB.

10. IlonsATHE O IETPOJIOTUH.

4. O0beM yueOHOMH THCHHMILINHBI

Bunel yue6HOM paboThI B 3au. en. B ak. gac.

OO0mast Tpy10eMKOCTh JMCHHUILIMHBI 110 y4eOHOMY ) 7
IUIAHY

KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32
Jlexuuu (JIek) 0,45 16
[Tpaxtnueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
KoHTakTHas camocrosiTesnibHas paboTa 0,4
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI 39,6

Buabl KOHTpoOJIA: 3ader c oleHKOM
Buner yue6HOM paboThI B 3au. en. B actp. ugac.

OO0mast Tpy/10eMKOCTh JMCHUILIMHBI 110 y4eOHOMY ) 54
IUIAHY

KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 24
Jlexuuu (JIek) 0,45 12
[Tpaxtnueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 1,1 30
KonrakTHas camocrositenbHas paboTa 0,3
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI 29,7

Buabl KoHTpOJIA: 3ader c onleHKOM

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«Pu3nveckas XuMHUs UaeaJbHoro kpucrasmia. Kpucramioonruka» (b1.B.11)

69



1. Heap aucummimubl — popmupoBaHue 0a30BOro oobeMa 3HAHUN O 3aKOHOMEPHOCTSIX
MPOXOXKJEHHUSI CBETa 4Yepe3 KpHUCTAUIbl, a Takke O Hauboyiee BaXKHBIX ONTHYECKHX
XapaKTepUCTUKAX KPUCTAJJIOB, HEOOXOJAMMBIX JUIsl YCHEIIHOIO OCBOEHMSI Kypca TEXHOJOTUHU
MaTepHUaIoB U Kypca METOJ0B UCCIIETOBAHUS.

2. B pe3yabTaTe H3y4eHUs] TUCHUILINHBI CTY/ICHT J0JIKEH:

Obnadams cnenytonumu npodeccunonanbHbiME (1K) komneTenmsamu:

- TOTOBHOCTBbIO TPUMEHSATh AHAJUTHYECKWE U  YHUCJICHHbIE METOJAbl  PEIICHUS
MIOCTABJICHHBIX 3aJla4, KCII0JIb30BATh COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOJOTUHU, IPOBOJAUTH
00paboTky HH(}OpMAIMK € MCHOJIb30BAaHUEM MPUKIAJHBIX MPOrPAMMHBIX CPEICTB cepbl
npodeccuoHaIIbHON NI TEIbHOCTH, UCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTUU U 0a3bl
JAHHBIX B CBOEH Npo¢ecCHOHaIbHOW 00JaCTH, MAKEeThl MPHUKIAIHBIX MPOrpaMM JUIsl pacyera
TEXHOJIOTHYeCcKUX napamerpos obopynosanus (I11K-2);

- CIIOCOOHOCTBIO IJIAHUPOBATH U MPOBOJAUTH (PU3MUECKHE M XUMHYECKHE IKCIEPUMEHTHI,
MPOBOJAUTH OOpaOOTKY MX pe3y/lbTaTOB M OLIEHUWBATh IOTPEIIHOCTH, BBIJIBUraTh T'UIOTE3bl U
YCTaHABJIMBATh TPAHUIBl MX NPUMEHEHUS, MPUMEHATb METOJbl MAaTEeMAaTHUYECKOro aHaiu3a U
MOJENUPOBAHUS, TEOPETUUECKOTO U 3KcIiepuMeHTanbHoro uccnenpopanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMUSI OCHOBHBIX (PU3WYECKUX TEOPUM ISl PELIEHUS
BO3ZHUKAIOMIMX (PU3NYECKUX 3aJjau, CaMOCTOSITENIbHOTO MPUOOpEeTeHUs (PU3HUECKUX 3HAHWUM, aJis
MOHUMAaHUS MPUHLUIIOB paboThl MPUOOPOB U YCTPOICTB, B TOM YHCIIE€ BBIXOJSAIIMX 32 IMPeIeibl
KOMIIETEHTHOCTU KOHKpeTHoro HanpasieHus (I1K-19);

3nams:

— 3aKOHOMEpPHOCTH MPOXOXKACHUS HENOJSPU30BAHHOIO, a TaKkKe MOJIIPU30BAHHOIO
MapajuIeIbHOTO U CXOJSLIEroCsl CBETa CKBO3b KPUCTAILIBI Pa3HBIX KPUCTAIIOrpaduuecKux
KaTeropum

— 0 CBSI3U OCOOEHHOCTEN CUMMETPHUM BHYTPEHHEI'O CTPOCHHS KPUCTAJJIOB C CUMMETPUN UX
(hMBUYECKUX CBOMCTB

— OCHOBHBIE ONITHMYECKUE CBOICTBA KPUCTAJIOB U CIIOCOOBI UX U3MEPEHUs
Ymemo:

— CTpOUTb ONTHUYECKUE TIOBEPXHOCTH JMJISi Ppa3HBIX KpUCTAIOTpadUUecKUX KaTeropui
KPUCTAJJIOB M UCHOJb30BaTh HUX JUISI TEOPETUYECKOTO M IPAKTHUYECKOTO aHalIMu3a
ONTUYECKUX XaPAKTEPUCTUK KPUCTAIIIIOB

— Ka4yeCTBEHHO U KOJIMYECTBEHHO OINNCHIBATh CBOWCTBA KPUCTAILJIOB, OOYCIIOBJIEHHBIE HX
BHEIIIHEW U BHYTPEHHEH CUMMETpUEHN

— aHaAJM3MPOBATh ONTHYECKHE CBOWCTBA KPUCTAUIOB C TOUYKHU 3PEHUS OLEHKU MX KauecTBa U
MPAKTUYECKOTO IPUMEHEHHUSI
Braoemy:

— TNPaKTUYECKUMHU HaBbIKAMU UCCIIEJOBAaHMS ONTHYECKHUX CBOMCTB KPUCTAILJIOB
3. Kparkoe cofep:xanue QU CUHILTHHbI
I. [Ipupona ceera. OCHOBHBIE XapaKTEPUCTUKU CBETOBOM BOJIHBL. Bubl nonspuzanumn

cBera. [lokazarenp mnpenoMyeHHMs - BaKHEWIIash ONTHYECKas XapaKTEepUCTHKAa BEIeCTBa.
®daxTopsl, BAUSIOLIME HA TIOKA3aTeb NPEIOMIICHH: TNIOTHOCTh M COCTaB BELIECTBA, TEMIIEpaTypa,
4acTOTa 3JIEKTPOMAarHUTHBIX KojieOaHuid. MeTo bl u3MepeHUsl MoKa3aTess IpeaoMIICHUS.

2. OnTuueckue noepxHocTu. [loBepxHOCTH NOKa3aTenel MpenoMIIeHHUs] KPUCTAILIIOB
pa3nu4HbBIX KaTeropuil. JlBoilHoe sydenpenomieHue. BomHoBeie mnoBepxHocTH. [locTtpoenue
['toiirenca ans pa3nuyHBIX CIy4yaeB MaJeHUs CcBeTa Ha KpucTaul. OnTuyeckas WHAUKATpUCa U €€
UCIOJIb30BAHUE I XapaKTEPUCTUKH ONTUYECKUX CBOMCTB KPHUCTAJUIOB Pa3IMYHBIX KAaTETOPHIL.

[Tony4yenue IIJIOCKONOJISIPU30BAaHHOTO CBeTa. [Ipoxoxnenue €CTECTBEHHOTO u
IJTOCKOMOJIIPU30BAHHOTO CBETA YEPE3 KPUCTAIUIBI CPEIHEN U BBICILIEH KaTerOpHUil.
3. [IpoxoxkaeHue mI0CKONapauIeIbHOTO MOHOXPOMATHYECKOTO CBETA YEPE3 CUCTEMY

«TOJIIPU3ATOP-KpUCTAILI-aHAaNu3aTop». Pa3Hocte Xxoxa BoJIH.  KBapueBble  KOMIIEHCATOPBI,
Ha3HavyeHWe, BHAbL. HHTepdepeHIIMOHHAs OKpacka KpUCTALIOB. Jlucrepcusi ONTUYECKOU
WHJIMKATPUChl KPUCTAIUIOB Pa3/IMYHbIX CUHTOHMI. KoJinuecTBEHHAass XapaKTepHUCTHUKA IUCIEPCUU
CBETA.
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4. AHU3OTpPOIIUSA TOTJIONIEHUS CBETa: IJICOXpou3M. I[IpoXoKaeHne ecTeCTBEHHOTO
CBETa Yepe3 CHUCTEMY «IOJspHU3aTOp-KpUCTaLul-aHANu3aTop». KOHOCKONUS  KpPHUCTAJUIOB.
OnTrueckass akTUBHOCTh KPHUCTAJUIOB. Bpalenue miockocT noispu3anui. MarHuTOONTHYECKU
a3 dexT B KpucTaiax.

5. [IpuMeHeHre ONTHYECKUX METOJOB JUIsl OLEHKHM KayecTBa KPUCTAJIJIOB.
[Tpe300nTrueckuit 3 PEeKT B KpUCTaAIIaX M €ro XapaKTepUCTUKA C MMOMOIIBIO TeH30pa 3-TO paHTa.
DneKTpoonTHIeCKUi dPPEeKT B KPUCTALIAX U €r0 XapaKTEPUCTHKA C MOMOIIBI0 TeH30pa 4-TO
paHra.

4. O0beM yueOHOM THCUMTIITHHBI

Buner yue6HOM paboThI B sauetnpix B akagem. gacax
eIMHUIIAX

OO0mast Tpy/10eMKOCTh JMCHUILIMHBI 110 y4eOHOMY 4 144
IUIAHY

KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64
Jlexuuu (JIek) 0,89 32
Jlaboparopusie 3ansiTus (J1ab) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonrakTHas camocrositenbHas pabota 0,4
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 79,6

Bujbl KOHTpOJIS: 3ader c oleHKOMH
. B 3auerHbIx
Bunpr yue6HO# paboThI JE—— B actp. wacax

OO0mast Tpy10eMKOCTh JMCHUILIMHBI 110 y4eOHOMY 4 108
IUIAHY

KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,78 48
Jlexuuu (JIek) 0,89 24
Jlaboparopusle 3ansTus (J1ab) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KoHTakTHas camocrosiTesnibHas paboTa 0,3
CaMOCTOSTENbHOE N3YUYEHHUE PA3/I€TI0B JUCHUIIIMHbI 59,7

Buabl KOHTpOJIS: 3ader c oleHKOM

AHHOTAUMSA MPOrpaMMbl Y4eOHOMH AU CHUIIUHBI
«Pu3uyeckas Xumus peajbHoro kpucramia» (61.B.12)

1. Heab qucuuminHbl — GOPMHUPOBAHHUE Yy CTYJIEHTOB OakajaBpuara MPEACTABICHHUIN O
METO/axX YNpPaBJICHHS SBICHUAMH Je(peKTO0O0pa30BaHMs B KPUCTAUIMYECKUX (ha3ax, 0 crocodax
CHHTE3a KPHCTAIIOB C 33JJaHHBIM YPOBHEM JIE(EKTOB M JKEITaEMBIMH CBOHCTBAMH.

2. B pe3yjbTaTe U3yYyeHUs JUCUMILIMHBI 00yYaIOIMIACs 10/1KeH

Obnaoamy cnenyromumu npodeccruonanbHpiMu (I1K) kommerennysmu:

— CIIOCOOHOCTBIO MIAHUPOBATh U MPOBOAUTH (PU3NUECKHE U XMMHUYECKHE SKCIIEPUMEHTHI,
MPOBOJAUTH OOpPabOTKYy HMX pe3yJbTaTOB U OIEHHWBATh IOTPEITHOCTH, BBIJIBUTATH
TUIIOTE3bl W YCTAHABJIMBATh TPAHULIBI HMX IPUMEHEHUs, IPUMEHITH METOMbI
MaTeMaTU4EeCKOIro aHanusa 51 MOJEIIUPOBAHUS, TEOPETUYECKOIO 51
sKcriepuMeHTanbHOro uccienaoanus (I1K-16);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MUYECKUX TEOpPUH s peleHus
BO3HUKAIOMIMX (U3MYECKUX 3a7ay, CAaMOCTOSTENBHOIO MpHOOpeTeHus (U3HMUECKUX
3HaHUH, JJI TTOHUMAaHHS TPUHIIUIIOB PabOThl MPHUOOPOB M YCTPOMCTB, B TOM YHCIIE
BBIXOJISIIMX 32 MPeAebl KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus (I1K-19);

3nams:

- Knaccuukanuio 1e(heKToB B KpUCTANIMYECKUX MaTepuaiax;

- METOBI OTIpeIeNICHNs] KOHIICHTPALIMH PABHOBECHBIX M HEPAaBHOBECHBIX Je(DEKTOB;

- OCHOBHBIC THITBI HECTEXHOMETPUIECKUX (Pa3;
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- OCHOBHBIE 3aKOHOMEPHOCTM BIMSHHUS JE(PEKTOB HECTEXMOMETPUM Ha CBOWCTBa
KpPUCTAJLJIOB.

Ymemo:

- HCIOJIb30BAaTh  KBA3UXMMHUYECKYI0  TEOpUIO Ul ONHUCaHMsl  IPOLIECCOB
nedekToo0pa3zoBaHus B KpUCTAIIAX,

- paccuMThIBaTh KOHILIEHTPAIMIO PA3JIMYHBIX TUIOB JEPEKTOB U3 PA3HOPOIHBIX
AKCIEPUMEHTAJIBbHBIX JaHHBIX;

- paccuuThIBaTh CBOWCTBA KPUCTAIOB B 3aBUCUMOCTU OT KOHIICHTPAllMUM PaBHOBECHBIX
TOYEYHBIX 1€(PEKTOB.

Braoemy:

- HaBBIKAMM OIPENENICHUS THUIOB Je(EeKTOB IO Pa3HOPOIHBIM HKCIEPHUMEHTATbHBIM
JAHHBIM;

- METOJaMH pacueTa KOHIIEHTpAIUs TeIJIOBBIX J1e()eKTOB U Ae(PEKTOB HECTEXHUOMETPHH;

- METOJaMM OIpENEeNICHUs] TEPMOJMHAMHUYECKUX IapaMeTpPOB PABHOBECHBIX TOYEUHBIX
neQeKTOB B KpUcCTalIax.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

1. BBenenue.

WneanpHplii u peanbHbld (C nedextamu) kpuctayi. Pusznueckas XUMHs KPUCTAIOB C
nedekramu, Kak 00JacTh 3HAHUU O (POPMUPOBAHHM CBOMCTB KPHUCTAIa, OOYCIOBIEHHBIX €T0
nedextHocThIO. Kitaccuukanus neekToB CTpyKTYphl KpUCTaLIa.

2. TemmoBo#t Oecropsimok B Kpucrtamwie. TeroBbie nedekTsl. DEeHOMEHOJIOTHYECKas
XapaKTepUCTUKA TEIUIOBBIX  JepeKTOoB. BpliBiIeHHE 3aKOHOMEPHOCTEH, OINKCHIBAOLIMX
3aBUCHUMOCTb KOHLEHTpPAlUU TEIUIOBBIX AE(PEKTOB OT TEeMIEpaTypbl METOJaMH CTaTUCTUYECKON
TepMouHamMuku. KoHueHTpauus negekToB Kak (QyHKUUS TeMIlepaTypbl B OJHOKOMIIOHEHTHBIX
KpUCTaJlJJaX. 3aBUCHUMOCTb  KOHIIEHTPALlUM TEIUIOBBIX J1€(EKTOB OT TeMIeparyphl B
JNBYXKOMIIOHEHTHBIX ~ KPHUCTAQJUIMYECKUX  COEAMHEHMSIX.  OKCIEpUMEHTAJIbHbIE  METO[bI
OTpe/ieNieHUs] KOHIEHTPAlUH TeIJIOBBIX 1e(heKToB. BhIsiBIeHHE 3aKOHOMEPHOCTEHN, OMUCHIBAIOIINX
aBieHus JedexkrooOpa3oBaHMs B KpUCTAUIaX METOJAAMM  KBAa3MXUMHUYECKOH  aHAJOTHH.
ComnocrapiieHHe KBa3UXUMUYECKUX U CTATUCTUYECKUX METO/I0B.

3. becrnopsanok B Kpuctamie, oOycIOBJICHHbIN HapylIeHUsIMH cTrexuoMeTpuu. Jledektsl
HectexuomeTpud. O Heu30eKHOCTH HapYIIEHHs] CTEXHOMETPUM B KPHUCTAUIaX XUMHUYECKHUX
coenuHeHuil. Hecrexuomerpust OMHapHbIX coenuHeHui. BiusHue nedekToB HecTeXuoMeTpun Ha
CBOMCTBA KpUCTAJIOB. 3aBUCUMOCTh KOHIIEHTpAIMK Je(PEKTOB HECTEXHMOMETPUH OT OCHOBHBIX
TEPMOJIMHAMUYECKHX IMapaMeTpOB — AaBJIEHUS U TeMieparypbl. OCOOEHHOCTH aHAIUTUYECKOTO U
rpaduyecKkoro OMHMCAaHUA TaKUX 3aKoHOMepHocTed. OrolOpakeHue SBJIECHUN HapyLIEHUsS
CTEXMOMETpUM  Ha  AuarpamMmax  cocrosHus. O  TepMOAMHAMHMYECKON  mpupoje
HECTEXHOMETpUYECKUX (pa3 Kak TBEpAbIX PACTBOPOB H3OBITOUHBIX KOMIIOHEHTOB B OCHOBHOM
BelecTBe. TepMOIMHAMUYECKUI aHaIU3 MPUYNH, ONPEAEISIOIUX BUI 00JaCTH TOMOT€HHOCTH U
ee MOJIOKEHUE Ha TUarpaMMe COCTOSIHHUSL.

[IpoGnema coOCTBEHHBIX MpHUMeced B 0CO00 YHMCTOM KPHUCTAJIE CTEXHOMETPUUYECKOTO
coctaBa. OU3NKO-XMMUYECKHE OCHOBBI METOJIOB PETYJIMPOBAHUS YPOBHS COOCTBEHHBIX ITpUMecei
B TakuxX KpHUCTaJUlaX. OHepreTuka JedeKkToB HecTexuoMerpuu. OnpeleneHne OCHOBHBIX
TEPMOJUHAMUYECKUX TapaMmeTpoB nedexkroodpazoBanus AHned, ASned, AGaed, pacueTHsie u
SKCIEPUMEHTAJIbHBIE METO/IBI.

4. 3aknroueHue.

[lepcriekTHBBl pa3BUTHS XUMHUM TBepAoro tena. IIpoGiieMbl, cBsi3aHHBIE C AaTbHEHIINM
pa3BUTHEM TEOpUHU pasynopspodeHust kpucramioB. IIpobimembl Hectexuomerpuu. I[IpoOiembl
MOJIyueHus1 Oe3AMCIOKAMOHHBIX KPUCTAJIOB.

4. O0beM yueOHOMH TUCUMILTHHBI

. B 3auerHbIx
Buner yue6HOM paboThI B akagem. gacax
€IMHULIAX

OO01ast TPy10eMKOCTh JTHCHUILUIMHBI 110 y4eOHOMY
MJIaHy

4 144
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KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64
Jlexuuu (JIek) 0,89 32
[TpakTnueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KoHTakTHas camocrosiTesnibHas paboTa 0,4
CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIIMHbI 79,6

Buabl KoHTpOJIS: 3ader c onleHKOM

. B 3auerHbIx
Bunel yue6HOM paboThI B actp. yacax
eIMHUIIAX

OO0mast Tpy/10eMKOCTh JMCHUILIMHBI 110 y4eOHOMY 4 108
IIAHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 48
Jlexuuu (JIek) 0,89 24
[Tpaxtnueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KoHTakTHas camocrosiTesnbHas paboTa 0,3
CaMOCTOSATENbHOE N3YUEHUE PA3/IeTI0B AUCHUIIIMHbI 59,7

Buabl KOHTpoOJIA: 3ader c oleHKOM

AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIIMHBI
«IIpoueccnl B razax u B Bakyyme» (b1.B.13)
1. Heap DMCHUILVIMHBI — J1aTh CTYJAEHTAM 3HAHMUS O METOJAX IOJYyYEHHS, U3MEPEHUS U

COXPAaHEHHUS BaKyyma, 0 PU3UKO-XUMHUYECKON MPUPOJIE MPOIIECCOB, MPOTEKAIOLIUX B BaKyyMe MPpU
B3aHMOHCﬁCTBHH Pa3siIMYHBIX 4YaCTHULl C TOBCPXHOCTBIO TBEPABIX TCII. KpOMe TOTr0 KypcC
npeciaeayer nejib Aarb CBCACHHA O IPHHOHUIIAX IHIPOCKTHUPOBAHHA BAaKYYMHBIX YCTAHOBOK H
nmoaoopa 000PyAOBaHUS TSI PA3IMYHBIX TEXHOJIOTHUECKHUX 3a/1a4.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqawmnﬁm HOJIZKEH

Obnadams crnenytonumu npodeccunoHanbHpIMu KomneTeHIusamu (I11K):

TFOTOBHOCTBIO NPUMEHATh AHATUTHYECKUE W YHCICHHBIE METOJbl PEUICHHS MOCTaBJIEHHBIX
3aJla4, KCII0JIb30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTUH, MPOBOAUTH 00pabOTKY
uHpOpMallU¥d €  HKCIOJIb30BAHMEM  MNPUKIAJHBIX  IPOrPaMMHBIX  CpelIcTB  chepbl
IpOo(hEeCCUOHAIBHON JIEATEIIBHOCTH, UCIOJb30BAaTh CETEBbIE KOMIIBIOTEPHBIEC TEXHOJIOTUU U
0a3bl JaHHBIX B CBOEH IpOQeCCHOHATBHON OO0JACTH, MAKEThl MPUKIATHBIX MPOTrPaMM JUIs
pacuera TeXHOJIOTMYecKux napameTpoB odopynoBanus (I11K-2);
TOTOBHOCTBIO K OCBOCHMIO M 3KCILTyaTallii BHOBb BBOAUMOTro o0opyaoBanus (I1K-8);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpUHl M  pelleHHs
BO3ZHUKAIOMIKNX (U3UYECKUX 3a/1ad, CAMOCTOSITEIbHOIO MPHOOpeTeHus: (PU3MYECKUX 3HaHHM,
JUI TIOHUMAaHMs MPUHIUIOB paboThl NpUOOPOB U YCTPOMCTB, B TOM YHCIIE€ BBIXOASIIUX 3a
peiebl KOMIETEHTHOCTH KOHKpeTHOTo HanpasieHus (11K-19);

3uamo:

—TEOPHIO U OCHOBHbIE IOHATHS (PU3UKU BaKyyMa;

—METO/Ibl OJIyYEHHS] BaKyyMa U OCHOBHBIE TUIIbI BAKYYMHBIX HACOCOB;

—METO/Ibl UBMEPEHUS] HU3KUX JIaBJICHUII.

Ymemy:

— 000CHOBAaHHO BBIOMPATH METOJbI IOJIy4EHHs] BaKyyMmMa, COOTBETCTBYIOIIUE 3aJadam

OKCIICPUMCHTA,

—HCIO0JIB30BaTh PA3JIMYHbBIC TUIIBI MAHOMETPOB;

Braoems:

—METO/JAMHM pacyeTa U KOHCTPYUPOBAHUS BAKYYMHBIX CHCTEM;
—MPaKTUYECKUMHU HaBbIKAMU NapLUUaIbHBIX TaBJICHUMH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

1. MonexkyJsipHO-KMHETUYECKAs! TEOPHsI pa3pEKEHHBIX a30B.
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Beenenue. IlonAtme o0 Bakyyme, BaKyyMHOM TEXHUKE, BaKyyMHBIX CHCTEMaxX H
ycraHoBKaxX. Poib BakyyMHBIX HpPOLIECCOB B IPOU3BOJCTBE JJIEKTPOHHBIX MPHUOOPOB U
BBIPALMBAHUM MOHOKpPHUCTAJJIOB. BakyyM kak pa0oudasi cpefa 3JI€KTpOBaKyyMHBIX HpPHOOpOB.
Ponp BakyyMa B OCYIIECTBIEHUM TEPMOSJCPHBIX pEaKUUi, UMUTALUM YCIOBHI KOCMHYECKOIO
MIPOCTPAHCTBA, B METAJLTYPrUYECKOI MPOMBILIIIEHHOCTH.

OcHoBHbIe TIOHATHS (U3UKKM Bakyyma. [[nmHa CcBOOOJHOTO TpoOera MOJIEKYN, YHUCIIO
CTOJIKHOBEHUH MOJIEKYJ MEXJIy COOOW, YMCIO CTOJIKHOBEHHUH MOJIEKYyJl cO cTeHkod. Ywucino
Knyncena.

SBneHus mepeHoca B Pa3pPEKEHHBIX Ta3zax. 3aBUCHUMOCTHh KOA(D(GUIIMEHTOB BSI3KOCTH,
TEIUIONPOBOJHOCTHU U 1M Py31n B pa3peKEeHHBIX Ta3axX OT JaBJICHUS U TEMIIEPATYpPHI.

[IponyckHast ciocoGHOCTh TPyOOIIPOBOJOB U OTBEPCTUI. MONEKYISPHBIN, MOJEKYISIPHO-
BS3KOCTHBIA W BA3KOCTHBIM peXKUMbl TedeHus ra3oB. [lorok rasza. Pacuer mnpomyckHOU
CIIOCOOHOCTH TPYOOIIPOBOJOB B Pa3/IMYHbIX pexUMax TeueHus. PacueT nmpomyckHON criocoGHOCTH
orBepcTuil. [IoTOK raza npu HaTeKaHUU B BAKYyMHbIE€ CUCTEMBIL. TepMOMOJIEKYISIPHBIN IPPEKT.

MouiekynspHble IPOLECChl Ha TOBEPXHOCTH TBepAbIX Tei. [Ipoueccsl, nmpoucxoaduiue npu
CTOJIKHOBEHUHU aTOMOB M MOJIEKYJI C TIOBEPXHOCTBIO TBEP/bIX TeJI. AKKOMOJALUs U KOHACHCALUS.
Koadppunuent akkomomannu. CKopocTh UCHAPEHUS M KOHJIEHCAIIUU TBEP/bIX TEIl.

AncopOuust ra3oB Npu HU3KUX JaBieHUSIX. OCOOEHHOCTH aAcopOLMU Ta30B MPH HUZKUX
NaBJICHUSX. BiusHue TreTeporeHHOCTH MOBEPXHOCTM Ha aAcopOLui0 Ta30B. YpaBHEHUE
Hy6ununa-Panymkesuua. Kuneruka agcopOuuu mpu HU3KUX JTaBICHUSX.

B3anMogelictBue MOHOB M 3JIEKTPOHOB C TOBEPXHOCTBIO TBEPABIX Teil. Ilpomeccsl,
MIPOUCXO/ISIINE MTPU B3aUMO/IEHCTBUY HOHOB C IIOBEPXHOCTHIO TBEP/IBIX TEJl.

PaccessHue u moruonieHre HOHOB TBEPAbIMH TeslaMu. Vcronb3oBaHHE MOHHBIX IYYKOB B
TEXHOJIOTUU 3JIEKTPOHHBIX TPUOOPOB.

[Tornomenne HOHOB TBEPAbIMU TeNaMHU. JIBUKEHNHE YCKOPEHHBIX HOHOB B BEIIECTBE.

SAnepHas u 3IEKTPOHHAS TOPMO3HAsl CIIOCOOHOCTh. BenmumHa mpoOera MOHOB B TBEPIIBIX
Tenax. Pacnpenenenrne BHEIPEHHBIX MOHOB MO riiyouHe. Moau@ukanus CBONCTB TBEPIBbIX Tel
noHHOU 6oMbGapaupoBkoii. Monnoe neruposanue. MonHoe pacnbuieHus matepuanos. [loporosas
sHeprus pacnbuieHus. Koadpduuuent pacnpuienus. VloHHoe TpaBiieHHE MOBEPXHOCTH TBEPJBIX
TeI.

[Ipouecchl, mpoucxodsiive HpU B3aUMOJCHCTBUM 3JIEKTPOHOB C TBEPIABIMH TEIAMH.
Yopyroe u Heynpyroe paccesHue 3JeKTPOHOB. J[BUYKEHUE MOTJIOEHHBIX AIEKTPOHOB B TBEPJIBIX
tenax. [yOMHa NPOHUKHOBEHHUS JJIEKTPOHOB B TBEpAOEe Teno. TeruioBble 3PQEeKTsl Npu
B3aUMO/JICHCTBUU 3JIEKTPOHOB C TBEpAbIMU Tenamu. PacripeneneHue MIOTHOCTH MOTJIOLIEHHON
SHEPruu. DIEKTPOHHO-JIY4Y€BOE IUIABJIEHUE U UCIIapEHHUE.

2. MeTtoipl oTydeHusl BaKyyMa.

[Ipouecc OTKauKy, OCHOBHBIE XapaKTEPUCTHKU IMpOLecca: MpPeneiabHO JOCTUKUMOE
JaBJeHue, OBICTpOTa JCUCTBUS HAcoca, OBICTPOTa OTKAuku cucTeMbl. OCHOBHOE YpaBHEHHE
BAKYYMHOW TEXHUKH.

Knaccudukanus HacocoB [uid noiaydeHust Bakyyma. [IpuHuun neicTBus, XxapakTepuCTUKH,
KOHCTPYKIMHM W O0OJacTM TNPUMEHEHHUS HacoCOB pPAa3IMUHBIX THUIOB: MEXaHUYECKHX,
MOJIEKYJISIPHBIX, TAPOCTPYHHBIX, COPOLIMOHHBIX, KPUOTEHHBIX U HOHHO-COPOIIMOHHBIX.

XuUMHYEeCKOe TOTJIONIeHHE Tra3oB. PacmbuisiemMble W HepacHbUIsieMble T'a30MOTJIOTUTENHN:
COCTaB, KOHCTPYKI[MU, OCHOBHBIE XapaKTEPUCTUKH, 00JIACTH IPUMEHEHUSI.

3. U3MepeHne HU3KUX TaBICHUM.

Knaccudukanus mMeTonoB m3MepeHus: oOIIero AaBiieHUs. MexaHW4yeckue, KUIKOCTHBIE,
TEIUIOBbIE, AJIEKTPOHHBbIE M MarHUTHbIE MAaHOMETphl. [IpuHIMI AEWCTBUS, XapaKTEpUCTUKH,
KOHCTPYKIMH, 00JacTh IPUMEHEHHUS.

I'pagyupoBka MaHOMETpPOB JIsi WM3MEPEHUS HU3KUX JAaBiieHUd. CTaTuyecKue MeETO]Ibl
IpaJyupoOBKA MaHOMETPOB- METOJI OOBEMHOTO pacIIUpPEHHsl, METOJ MEIJICHHOTO BO3pacTaHus
naBiieHud. JluHaMuueckre MeTo bl IpalyupOBKU, CTAHJAPTHBIN METO] IpalyHpOBKY MAaHOMETPOB

W3mepenue napuuanbHbeIX AaBieHuid. KoHCTpykuuu ¥ npuHUMIBEL paboThl IpUOOPOB Uis
aHaJIM3a ra30BbIX CMECEe IPU HU3KUX JABJICHUAX: CTATUYECKUI MacC-CIEKTPOMETP ¢ MarHUTHBIM
II0JIEM, PE30HAHCHBIA PAJOYaCTOTHBIA MACC-CIIEKTPOMETP, BPEMSIIPOJIETHBIN MacCC-CIIEKTPOMETD,
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¢bunbTp Macc.

4. OCHOBHBIC MPUHITUIIBI pacyeTa W KOHCTPYHPOBAHUS BaKYyMHBIX chcTeM. [IpHHIHIIBI 1
METOJIBI pacyeTa BaKyyMHBIX CHCTEM. THUIOBBIE BaKyyMHBIC CHCTEMBI. BBIOOp KOIPPHUIIHCHTOB
WCIIOJIb30BaHUS HACOCOB. PacueT Ta30BBIX TMOTOKOB W IPOBOJUMOCTH 3JIEMEHTOB BaKYyMHBIX
cucteM. Bri0op BakyymHbIX HacocoB. Pacuer hopBakyymHoro 6amiona.

[TpoMebITIEeHHBIC BAKYYMHBIE arperarsbl.

4. O0beM y4eOHOI JUCHUNIMHBI

. B 3aueTHBIX B akagem.
Bunel yue6HOM paboThI
eIMHUIIAX gacax
OO0uiasi Tpy10€eMKOCTb AUCHUIIMHBI 110 Y4eOHOMY 4 144
IJIAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64
[TpaxTnueckue 3anstus (113) 0,89 32
Jlaboparopusie 3ansTus (J1ab) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonTakTHas camocrositenbHas pabota 0,4
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 79,6
Buja koHTpOJISI: 3a4eT ¢ OLCeHKOMH
. B 3auerHbIx
Buner yue6HOM paboThI B actp. yacax
eIMHUIIAX
OO0mast Tpy10eMKOCTh JMCHUILIMHBI 110 y4eOHOMY 4 108
IJIAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
Jlaboparopusle 3ansTus (J1ab) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonrakTHas camocrositenbHas pabota 0,3
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIIMHbI 59,7
Buabl KoHTpOJIS: 3a4eT ¢ OLeHKOI

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«@Pu3nyeckas JIEKTPOHUKA U 3J1eKTPOHHbIe npudops» (b1.B.14)

1. Heap AucuMnMHbI — U3y4eHHUE 3JIEKTPOHHBIX MPOLIECCOB B TBEP/BIX TEJAX, a TAK K€ B
BaKyyMe, ra3ax, Ha IpaHMIax pasjesia cpel M MPUHLUIIOB MOCTPOCHUSI U PabOThl 3JIEKTPOHHBIX
npuOOPOB PA3NIUYHOIO HA3HAYEHHs. OTO OJHA U3 OCHOBHBIX TEOPETHUYECKUX JUCIUILINH
CHEIHaIbHOCTH, U00 0e3 3HaHMK (PU3MKU IPOLECCOB B MPUOOpPaX HEBO3MOXKHBI CO3HATENbHBIE U
3¢ (deKTUBHBIE TMOAXOABI K pa3pabOTKe W OpraHU3aIlMH TEXHOJOTUH B cdepe MpOU3BOJICTBA
W3IEJIUHN SIEKTPOHHOU TEXHUKHU.

2. B pe3yabTaTe 0CBOCHHMS JMCHUILIUHBI CTYAEHT J0JIKeH
Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

— TOTOBHOCTBIO K OCBOCHHUIO U AKCIUTyaTallM¥ BHOBb BBOAUMOTro obopynoBanus (I1K-8);

— CIOCOOHOCTBIO IUIAHUPOBATh U MPOBOAUTH (PU3UUECKHE U XUMHUUYECKUE IKCIICPUMEHTHI,
IIPOBOJUTH 00pabOTKY X PE3yIbTaTOB U OLIEHUBATh IMOTPEIIHOCTH, BHIIBUTATH TUIIOTE3bI
U yCTaHaBJIMBATh T'PAHULIbI UX IPUMEHEHHUS], IPUMEHSTh METOAbl MAaTEMAaTUYECKOTO
aHaJIM3a U MOJIETTMPOBAHUs, TEOPETUUECKOTO U dKcIepuMeHTanbHoro uccienosanus (I1K-
16);

— TOTOBHOCTBIO UCIIOJIb30BATh 3HAHUS OCHOBHBIX (PU3UUECKUX TEOPHIl Il pelIeHUs
BO3ZHUKAIOMIMX QU3NYECKUX 3a/1a4, CAMOCTOSITEILHOTO MPHOOpeTeHus: (PU3HUECKUX
3HAHWM, U1 MOHUMAaHUS IPUHIUIIOB paboThl IPUOOPOB U YCTPOICTB, B TOM YHCIIE
BBIXO/ISIIIMX 32 IIPEIENIbl KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasiienus (I11K-19);

3uamo:
- OCHOBBI COBPEMEHHBIX TEOPHUI 3JIEKTPOHHBIX U ONTUYECKUX IIPOLIECCOB.
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- UCTOPHIO, COBPEMEHHOE COCTOSIHUE W TEPCHEKTUBBI PA3BUTHS AJIEKTPOHUKH, a TaKKe

MaTepUaIoB U U3JENIHI dJIEKTPOHHON TEXHUKH;

- YCTpPOHCTBO, IPUHLHUI pabOThl, PYHKLIHOHAIbHbIE BO3MOKHOCTH U 00JaCTU MPUMEHEHUS

OCHOBHBIX IIPEJICTABUTENIEH Pa3HBIX KI1ACCOB AIEKTPOHHBIX PUOOPOB.

Ymemo:

- paccuuTaTh OCHOBHBIE [TapaMeTPhI MOIYIIPOBOJAHUKOB U P-N EPEXOI0B.

- OIIpeNIeNSITh OCHOBHBIE ITApaMEeTPbl CBETOU3IIYYAIOLUX MAaTEPHAJIOB U YCTPOICTB.

- UCHOJIb30BaTh CTAaHJAPTHYIO TEPMUHOJIOTHIO, OINpeaeiaeHHsl, 0003HAYeHUsSI U €AMHULIbI

(bu3MYECKUX BEJIMYUH B 3JICKTPOHUKE;

Braoemy:

- METOJIaMU U3MEPEHHs TapaMeTPOB U XapaKTEPUCTHUK AIEKTPOHHBIX MPUOOPOB, OLEHOYHBIX
pacuéToB OCHOBHBIX IKCILUTYaTallMOHHBIX XapaKTEPUCTHK.

Brimyckuuk gomken obnanats cinenyromumu  komnerenmusamu: [1K-8, TTIK-16, ITK-19.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

Bsenenue.

[Ipenmer u obnacte uccnenoBanuii kypca @u3nueckoi AEKTPOHUKH. TeMbl Kypca.

1. DrieMeHThI 30HHOM TeOpUHU TBEPIBIX Tell

OObpa3zoBaHue 30H. 30HHBIE CXEMBbI MPOBOJHHUKOB, MOJIYIPOBOJHUKOB M JIUAIEKTPUKOB.
CraTucTika paBHOBECHBIX HocHTelnel Toka. YposeHb @epmu. KoHueHTpauus HocuTenel Toka B
coOCTBEHHOM NOJYyNpoBogHUKE. [IprMecHble ypOBHM B KpucCTaJlie. 3aBUCUMOCTb IOJIOKEHUS
ypoBHs PepMu OT KOHIIEHTpAallMM NpPHMECE M OT TemiepaTypbl. HepaBHOBeCHbIE HOCUTENHN
3apsfa B MOJYNpOBOAHMKE. PaccessHue »HeEpruM Ha TEIUIOBBIX KOJIEOAHUSX pEHIeTKH, Ha
3apsoKeHHBIX — JedeKTax, Ha HeWTpanbHbIX JAedexrax. JIBrkeHue HocuTened 3apsja.
[HomswxHoCTh. Juddy3us u apeiid. Mckaxenue 30H BOJINM3HU MOBEPXHOCTH MOJIYIIPOBOIHUKA.

2. DIIEKTpUYECKHE MEPEXOIbI.

ObpazoBanue p-n nepexoaa. CBoiicTBa p-n mepexonaa, MpsIMOW W OOpaTHBI TOKH p-n
mepexoja. MEXaHW3Mbl Tpo0Os p-n  Mepexoja: JIABUHHBIM, TYHHEJIbHBIN, TEIJIOBOM.
Bonbsramnepnas xapakrepuctuka. bappepHas u aud@y3roHHas eMKOCTb AJIEKTPOHHO-IBIPOYHOTO
nepexona. Ilepexoanble nmpouecchl B p-n  mepexojax. M3oTumHble W aHHU3OTHUIIHbBIE
rereponepexoibl. KpaTkuit 0030p MerosoB co3maHus p-n  mepexojga. Owmwuueckue U
BBIIPSIMIISIFOLIIE KOHTAKTHI.

3. [lonynpoBoAHUKOBBIE TPUOOPHI

be3 p-n nepexona (pe3uctopbl, GOTOPE3UCTOPHI, TEPMOPEIUCTOPHI, IPOCTEHILINE TATUUKH
Xomma, Bapuctopsl). C 1 p-n mepexogom (auobl, GOTOAUOIBI, TYHHEIBHBIC TUOJbI, BapHUKAIIbI,
CTaOMJIMTPOHBI, CBETOAUO/IbI, CBETOUOIbI C FETEPOIEPEX0IaMu, COTHEUHbIE dieMeHThl). C 2 p-n
nepexoaMu (OUMOJSPHBIE TPAH3UCTOPHI, MOJEBBIE TPAH3UCTOPBI, GoToTpanHzuctopel). C 3 p-n
nepexojiaMu (TUpucTopsbl, poroTupucTophl). C O0sbIIUM yuciioM p-n nepexooB (I13C-marpuipsl,
MHTErpaibHble CXeMBbI (KJ1accuuKalys, Ipeaesibl HHTErpalun ), 3aeMeHTs! [1enbThe).

4. DneKTpOHHBIE SIBJICHUSI, 00YCIOBIEHHBIE CBA3AHHBIMU AJIEKTpoHaMU: J(UanekTpuyeckue
MaTepuasbl: BUABl MOJIIpU3aluud B TBepAoM Teje. CerHeToneKTPUKH, CErHETORIECTHKH,
AJIEKTPOCTPUKIIMOHHBIE MaTepUalbl, MbE30AIEKTPUKU, MUPOIIEKTPUKH. MarHuTHele MaTepuabl:
napa- M JuamMarHetuku, ¢eppo-, deppu -, u aHTUPEppOMarHETUKU. MarHUTOMArKHE U
MarHUTOTBEp/blE MaTepHalibl, MarHUTHas 3anuch HHPopMmanuu. CBEpXIpPOBOIHUKH: SIBICHUE
CBEPXIPOBOIUMOCTH, 3P ekt Meticcuepa, addext xozedcona, ceepxnposoaunku I u 11 pona.

5. DIeKTPOHHBIE MPOLIECCHI B ra3ax U MpUOOPHI Ha UX OCHOBE

Bunel 3nexkTpoHHOM 3Muccun (TEPMO3JIEKTPOHHAS SMUCCHS, aBTOAJIEKTPOHHAs 3MHCCHUS,
(OTOANEKTPOHHAST IMUCCHSI, BTOPUYHAs 3JEKTpOoHHas smuccus). MoHuzanus u Bo30yXJACHUE B
razax. OJIeKTpUYECKHE pa3psiabl B raszax (TJICIOIIUNA, JyroBOod, KOPOHHBIM, HCKPOBOH,
BBICOKOUYACTOTHBIE pa3psibl). ["a3opaspsanble U JIOMUHECHEHTHbIE Jammbl. PDY. DaeKkTpoHHO-
OTNITHYECKHUE TTpeoOpa3oBaTeu.

6. Hauanbuble cBenenus no rexuuke CBY

Ocob6ennoctn  CBY-gmanazona.  MogudunupoBanue  Koyie0aTeIbHOTO  KOHTYpA.
Koakcuanpubiit u  00BbEMHBIM  pe3oHaTopbl. [loHSATHE  pacmpeneneHHBIX  IapaMmeTpoB.
CornacoBannast Harpy3ka. KopoTko3amknytbiii nuieiid. Kosdduuuents Oerymei Boansl (KbB)
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u ctostueit BosiHbl (KCB). BosHoBoaA. OTpaxkaTenbHbli U MPOJETHBIN KIUCTPOHBIL. Jlamiia Geryieit
BOJIHBI. JlamMna oOpaTHO BOJIHBI. MarueTpoH.

7. JIromuHecueHuus

PekoMOuHanuMoHHass ¥ BHYTPULEHTPOBAsl JIIOMHUHECUEHLHA. Pe30HaHCHBIM MeXaHU3M
nepefaaun Bo3OyxaeHus. BzammonerictBue mynpTumnonein. OOMeHHoe B3ammojercTBrue. LleHTps
pekomOuHauMu. Mogenu usnydaTesbHOW pekoMOuHaimu. KuHeTHka BHYTPULEHTPOBON H
PEKOMOMHALIMOHHOW JTIOMUHECICHIINH. TyIIeHe JTIOMUHECHEHIIUH.

8. Jlazepsl

CrioHTaHHble M BBIHYXKJEHHbIe mepexonabl. Koadduuuenter OifHmTeliHa. MHBepcHas
3aceneHHocTh. OcHOBHBIE yacTu sazepa. Kiaccudukanus nasepoB. TBepAoTenbHble Ja3epbl (Ha
NEepPEeXO/IHbIX aKTHUBaTOpax, Ha P3D axkTuBaTopax, Ha LIEHTpaX OKPACKH, MOJIYHPOBOIHHUKOBBIE
nasepsl). JIazeprr Ha kpacuTensix. ['a3oBbie nazepsl. [Ipumenenue gazepos.

9. PacnipocTpaHeHHE U3IIYyYEHUS B CPEE.

[Tokazarenu npenomnenus. OtpaxxeHnue cBeta. BogokoHHBIN cBeTOBOA. Buasl paccesHus
u3nyuyeHusi: PaneeBckoe paccesHue, paccessHue Mu, KOMOMHAIIMOHHOE paccesHue, paccesHue
Mannensmirama-bpumttosna.  Matrepdepenuns. MHOrocnoiHble IUAIEKTPUYECKHE 3€pKaia u
MOJIYIIPO3payHbIe MaTEpUAIIbI.

10. HoBble HanpaBiieHUS B JJIIEKTPOHUKE

®doroHMKa, ONTORJEKTpoHUKA. [IpoOnembl W mpenenbl KPEMHUEBOM  3JIEKTPOHHUKH.
Hanosnexrponuka. CHUHTPOHHUKA.

4. O0beM yueOHOH TUCHUILTHHBI

B St ab Bcero 6 cemecTp 7 cemecTp
HARL YHEDHOH PabOTE! 3au. en./Ak. yac. | 3au. en./Ak. gac. | 3a4. en./Ak. gac.
IO 8/288 4/144 4/144
AVCHUIIUHBI 10 Y4eOHOMY IJIAHY
Konrakruas pagora - 3,11/112 1,78/64 1,33/48
ayIMTOPHbIE 3aAHATHS:
Jlextuu (JIek) 1,33/48 0,45/16 0,88/32
Jlaboparopusie 3ausTus (J1ab) 1,33/48 0,88/32 0,45/16
[TpaxTnueckue 3anstus (113) 0,45/16 0,45/16 -
CamocrositesbHas padora (CP): 2,89/104 1,22/44 1,67/60
Jowmamrasis paboTa 0,22/8 0,22/8 -
Pedepar 0,5/18 - 0,5/18
KonTakTHast caMocTosTeNbHA 0.4 _
f(’:a6°Ta 2,17/78
aMOCTOSITEIPHOE U3yUCHHE 1/35.6 1.17/42
PpasacsIoB AVMCHUITIIMHBI
JK3aMeH 1/36 - 1/36
KonTtakTHas pabora —
- 0,4
MIPOMEKYTOUHAS aTTECTAIUs 1/36
IToaroroBka K 3K3aMeHy - 35,6
3ader ¢
Buabl KoHTpOJIS: - IK3aMeH
OIIEHKOH
Bcero 6 cemecTp 7 cemecTp
Buapr yue6HO# paboThI 3au. ex./Actp. 3au. ex./Actp. 3au. ex./Actp.
Jac. Jac. Jac.
PTG IRTETS 8/216 4/108 4/108
AVCHUIIHHBI 10 Y4eOHOMY IJIAHY
Konraxruas padora - 3,11/84 1,78/48 1,33/36
ayJIMTOPHbIE 3AHATHS:
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Jlextuu (JIek) 1,33/36 0,45/12 0,88/24
Jlaboparopusie 3anstus (J1ad) 1,33/36 0,88/24 0,45/12
[TpakTnueckue 3anstus (113) 0,45/12 0,45/12 -
CamocrositesbHas padora (CP): 2,89/78 1,22/33 1,67/45
Jlomamasis pabota 0,22/6 0,22/6 -
Pedepar 0,5/13,5 - 0,5/13,5
KoHTakTHas caMOCTOsITEIbHAS 0.3 i
f(’:a6°Ta 2,17/58,5
aMOCTOSITEIPHOE U3yUCHHE 1/26,7 1.17/31.5
pa3eiioB TUCIUILTAHBI
JK3aMeH 1/27 - 1/27
KonTtakTHas pabora —
- 0,3
MPOMEKYTOYHAs aTTeCTalUs 1/27
[ToaroToBka K 3K3aMeHy - 26,7
3auer ¢
Buabl koHTpOJS: . OK3aMeH
OIIEHKO¥

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«MopaeanpoBaHue XMMHKO-TEXHOJIOTHYECKUX MPOLECCOB B TEXHOJOIMH MAaTEPHATOB U
NpUOOPOB 3JIEKTPOHHON TEXHUKHU M HAaHOYJIeKTpOHUKW» (b1.B.15)

1.0eap OMCUMIUVIMHBI: TIOJYYCHHE CTyJIeHTaMH-OakaliaBpaMH 3HaHUW B 001acTH
KOMIIBIOTEPHOTO  MOJIEIMPOBAHUS  XMMHUKO-TEXHOJOTHYECKUX IPOLECCOB C IPUMEHEHHEM
COBPEMEHHBIX CHUCTEM KOMIIbIOTEpHOM MaTeMaTthku, B 4acTHOCT MATLAB um VBA, a Takxke
npuoOpeTeHne MMM MPAKTUYECKUX HABBIKOB PAa3padOOTKHU JAHHBIX KOMIBIOTEPHBIX MOJENEeH ¢
OJIHOBPEMEHHBIM PELICHUEM 3a/1a4 CTPYKTYPHOU U apaMeTpUuecKoi UACHTU(DUKALINH.

2.B pe3yabTaTe 0CBOCHUS JUCHUILIMHBI CTYACHT-0aKaJIaBP A0JIKEH:

3HATbH meronpl MOCTPOEHUSI SMIUPUUYECKUX (BEPOSITHOCTHO-CTATUCTUYECKUX) U (PU3HKO-
XUMHUYECKUX (TEOPETHUYECKHX) MOJIeNeH XUMHUKO-TEXHOJOTUYECKUX MPOIIECCOB; METObI
UICHTUPUKAIIMM MaTeMaTHUYeCKUX OINUCAaHUN TEXHOJOTHYECKUX IPOIIECCOB Ha OCHOBE
JKCIIEPUMEHTAIBHBIX JAHHBIX; METOJbl ONTHMM3ALUHA XUMHKO-TEXHOJIOTMYECKUX IIPOLIECCOB C
MIPUMEHEHUEM SMIUPUUYECKUX U/ MU PUZUKO-XUMUYECKUX MOJEIEH;

YMETHD nipuMeHATh N3BECTHBIE METO/IbI BEIYMCINTEILHON MATEMATUKNA U MaTEMaTUYECKON
CTaTUCTUKH JUIsl PEIICHHUs] KOHKPETHBIX 3aJay pacyeTa, MOACIUPOBAHUSA, HAECHTU(DUKALMHU U
ONTUMU3ALMMU TIPU MCCICIOBAHUHU, IPOCKTUPOBAHUU W YIIPABICHHHM NPOLECCAMH XUMHYECKOU
TEXHOJIOTMM, a TakKXe YMEThb MCIOJIb30BaThb B CBOEW IIPAKTUYECKOW JEATENBHOCTH A
JOCTHKEHMS ITUX LEJIE€N N3BECTHBIE MTAKETHI IPUKIIAIHBIX IPOTPaAMM.

BJIAJIETh wmetonaMu MaTeMaTHYECKOM CTAaTUCTHUKUA I 0OpabOTKH  pPe3yabTaTOB
AKTHBHBIX U ITACCHBHBIX KCIIEPUMEHTOB, a TAKXKXE METOJAMM BBIYHACIUTEIBHON MAaTEMATUKH IS
pa3paboTKy M peaau3aluyd Ha KOMIbIOTEpax aJlrOpUTMOB MOJEIUPOBAHUSA, UJIEHTU(PUKALUU U
ONTUMU3ALNN XUMHUKO-TEXHOJIOTHYECKUX ITPOLECCOB;

KoMnerenuum ciaymaresneid NpyM 0CBOCHHH IMCUMIINHBI:

Brnanenue ocHOBHBIMU METO/IaMU, CLIOCOOAMHM U CPEJICTBAMU IOJIyYEHUs, XpaHEHUS, IepepaboTKu
nH(popMaluy, HaBBIKM pPabOThl C KOMIIBIOTEPOM KaK CpPEICTBOM YIpaBiieHHUs HHGpopManuen
(OIIK-5);

['0TOBHOCTH NPUMEHATH AHATUTUYECKUE W YUCIICHHBIE METOJbl PEIICHUS MOCTABICHHBIX 3ajad,
UCIOJIb30BaTh  COBPEMEHHbIE  HH(OPMALIMOHHbIE  TEXHOJOIHMH, MPOBOJAUTH  00pabOTKY
uHpopMalUM U HCIOJIb30BAHMEM  MPUKIAJHBIX  [POTPaMMHBIX  CpPEACTB  cdepbl
npodeccuoHaIbHON JIeSTEIbHOCTH, UCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTUU U 0a3bl
JAHHBIX B CBOEH MPO(EeCCHOHATILHON 1eATeNbHOCTH, TaKeThl MPUKIIAAHBIX IpOrpamMMm i pacuéra
TEXHOJIOTHYeCKUX napamerpos obopynosanus (I11K-2);

CriocoOHOCTh HallaXXMBaTh, HACTpauBaTb M OCYLIECTBIISTH HPOBEPKY OOOpyIOBaHUS U
nporpaMMHbIxX cpenacts (I1K-6);
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3. KpaTkoe cogep:kaHue QJUCHUIIUHBI:

3.1. OcHOBHBIE MPUHIUIIBI KOMIBIOTEPHOIO MOJEIUPOBAHUS XUMHMKO-TEXHOJIOTHMUECKUX
nporeccoB (XTII). MaremaTtnyeckue >MOUPUYECKHE W MaTeMaTHYECKUE (PU3UKO-XUMHUYECKUE
MOJENU U KOMIBIOTEPHOE MOJEIUpoBaHue. JleTepMUHUpPOBAHHBIE U  BEPOSITHOCTHBIE
MaTemMaTudeckue mojenu. [IpumeHeHrne MeToA0J0TUU CUCTEMHOIO aHajau3a JUlsl pelieHus 3aiad
MoaenupoBanus. [lpumMeHeHHe NpUHOUIA «YEPHOTO  SIIMKa» M[pPH  MaTeMaTHYECKOM
MOJENUPOBAHNU. ABTOMAaTU3UPOBAHHBIE CUCTEMbI NMpUKIaaAHON HMHbopmatuku. Mepapxuyeckas
CTPYKTypa XWUMHYECKHMX IPOU3BOJACTB U MX MaTemMaTHueckux mojened. Ilpumenenue
KOMITBIOTEPHBIX MOJIEJe XUMHUYECKMX IPOLIECCOB Ul aHajiu3a, ONTHMHU3ALMM W CHUHTE3a
XUMHKO-TEXHOJIOTHYECKUX cHCTeM. (OCHOBHBIE IPHUEMbl MAaTEMaTHYECKOIO MOJICIHPOBAHUS:
SMIUPUYECKUHN, CTPYKTYPHBIN ((DU3UKO-XMMHUYECKUNH) U KOMOMHMPOBAHHBIN (TEOPETUUECKHI).
[TocTpoeHnne cratMdeckux W AMHAMUYECKUX Mozeneid. Pemenne npsmbix 3anad. IIpoekTtHslid u
MMOBEPOYHBIN (OLIEHOYHBIN) pacueT mporeccoB. Pemenue obpaTHbix 3amad. [lapamerpuueckast u
CTpPYKTypHasi UACHTU(UKAIMS MaTeMaTHUYeCKUX MOJieNeld. YCTaHOBJIEHHWE aJeKBAaTHOCTHU
MaTeMaTH4eckux Mojeneil. CtpaTerus nNpoBeACHUsI paCUETHBIX UCCIIEI0BAHUN U KOMIIBIOTEPHOTO
MOJEUPOBAHUS PEATILHBIX MPOIIECCOB.

3.2.IlocTpoeHne SMIUPUYECKUX MOCIICH:

e @dopMynupoBKa 3aJaud aNMpOKCUMALWW JAHHBIX JJIS OMHCAHUS SKCIIEPUMEHTAIbHBIX
3aBUCHMOCTEH W TIOJIyYEHHs SMIIMPUYECKMX MOJENEW MpoueccoB. Buasl Kpurepues
anmpokcuMannu. Kputepuii MeTroJa HaMMEHBIINX KBaaparoB. Pemenne 3amaum
ANIPOKCUMALMK Ul HEJIWMHEWHBIX W JIMHEWHBIX II0 MapaMeTrpaM Mojened. MarpuuHnas
(dbopMyIUpOBKa 33/a4yl alllPpOKCUMAalMU. AHAJUTHUYECKUNA M aIrOPUTMUYECKUI IMOJXOIbI
JUIs pelIeHUsl 33Jayd allpoKCHUMAalMU Ui JIMHEHHBIX M JIMHEApU30BaHHBIX MoOJeJeil
METO0/I0M HaUMEHbILINX KBAJPaTOB;

® 3aKOH HOPMAaJbHOTO pacHpeleNeHus Ui BEKTOPHBIX CIy4yailHBIX  BEJIIMYMHBI U
ONpEJeNICHUE MX YHUCIIOBBIX XapaKTEpUCTUK. MaTeMaTuyeckoe OKUJIaHUE U AUCIIEPCHS
JUIsL BEKTOPHBIX CIIY4alHBIX BEJIWYUH. [[MCIIEpPCHOHHBIM M KOPPEISALMOHHBIA aHAJU3.
[TonsTHs aucrnepcud BOCHPOU3BOAMMOCTH U aJ€KBAaTHOCTH, a TaKXe OCTAaTOYHOM
mucnepcud. OnpeneneHue BHIOOPOUHBIX KOAPPHUIIMEHTOB KOPPEISAUN U KOAphUIMEeHTa
MHO>KECTBEHHOHN Koppensauuu. CTaTUCTUYECKU MOAXOA K ONPEIENICHUI0 OUIMO0K |
ITOTPEIIHOCTEN B HKCIIEPUMEHTAJIBHBIX TOYKAX U3MEPEHUN;

® PErpecCHOHHBIN U KOPPENISIIMOHHBIA aHaIN3 Ui OCTPOEHUS AIMIIMPUIYECKUX MOJIENeH Ha
OCHOBE JAaHHBIX MAcCCUBHOro sKkcrepuMmeHTa. [loHsTtus QyHknum oTkivka U (aKTOpOB.
OcCHOBHbBIE JIONYUIEHUSI PErPECCMOHHOTO M KOppEesUOHHOro aHanusza. Kpurepuu
IIPOBEPKU OJHOPOJHOCTU Jucriepcuil. BpiOOp BuIa ypaBHEHUH perpeccuu, a TakKkKe
onpezeneHue Ko3h(UINEHTOB PErpeccuu U UX 3HAYMMOCTHU C UCIOJb30BaHUEM KPUTEPHS
Creronenta. Ilpouenypa HCKIIOUEHHS HE3HAUMMbBIX KOA(PQPHUIMEHTOB PErpeccuu.
Onpenenenre aieKBaTHOCTU PErPECCUOHHBIX MOJIeNIel ¢ IOMOIIbI0 Kputepust duiepa;

® OCHOBHBIE IOJIOXKEHUSI TEOPHUU IJIAaHUPOBaHUS SKcriepuMeHTOB (I): monHbId (pakTOpHBIN
skcriepuMeHT (IID3) u o6paboTka ero pe3ynbTaToB. ONTUMAIBHBIE CBOMCTBA MATPHUIIBI
IUTAHUPOBAHUS M CBOMCTBO OpTOTOHANBHOCTH. Ornpenenenue ko3(pPUIMEHTOB MoAemel,
UX 3HAYMMOCTM U IIPOBEpKa aJEKBATHOCTH YypaBHeHHs perpeccud. (CBONCTBO
poTaTabeNTbHOCTH MOJTHOTO (PAKTOPHOTO SKCIICPUMEHTA,

® OCHOBHBIEC IIOJIO)KEHMSI TEOpUM IUIaHUpoBaHus sKkcrepuMmeHToB (II): oproronanbHbIN
HeHTpadbHbl KoMmo3uuuoHHb miaH (OLKII) skcnepumeHToB U 00paboTka ero
pe3ynpraToB. OGecrnieueHue OpTOTOHAJILHOCTH MATpHUIbl IUIAHUPOBAHUS U OIpeesieHUE
BEJIMYMHBI 3Be3/1HOr0 mieda. Omnpenenenue Kod3(p(UIHUEHTOB MOJENIH, UX 3HAYUMOCTU U
OILICHKA a/ICKBaTHOCTU YpaBHEHMsI perpeccuu. PacueTHoe BBIYMCIEHHE KOOPAMHAT TOUKU
onTUMyMa (IKCTpEMYMa);

® ONTUMH3ALUS HKCHEPUMEHTAJIbHBIX MCCIEIOBaHUN C MNpuMeHeHueM werona bokca-
Bunbscona. OcHOBHbIE MOAXOAbI K ONTHUMM3AIMM SKCIEPUMEHTAIBHBIX HCCIIEI0BAaHUM.
DKcIepuMEeHTAIbHO-CTaTUCTHUYeCKU MeTod. CTpaTerus IBHXKEHHUS K ONTHUMYMY LIEIEBOM
¢byakuun (QyHKIMH OTKIMKA) TPAIUEHTHBIM METOJIoM. Kputepun NOCTHKEHUS «IOYTH
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CTaIII/IOHapHOI\/’I oOjmactn» # MCTOJIbI YTOUYHCHHA IIOJIOKCHUA ONTHUMAaJbHON TOYKH B
(hakTOPHOM IIPOCTPAHCTBE.

3.3. IlocTpoenune HpU3NKO-XUMHUIECKUX MOIEIICH:

JTambl MaTEeMaTHYeCKOro MojenupoBaHus. @OopMylupoBKa THUIIOTE3, [OCTPOEHUE
MaTEeMaTUYECKOr0 ONUCaHMs, pa3paboTka MOJAEIUPYIOUIET0 alIropuTMa, IpOoBEpKa
a/JIeKBaTHOCTU MOJIEIM M WIACHTH(QHUKAIUS HMX IapaMeTpoB, pacyeTHbIE HCCIIEOBaHUS
(BBIYMCIIUTEIBHBIN SKCIIEPUMEHT);

COCTaBJICHUE CUCTEM YPaBHEHMH MaTeMaTHYECKOrO ONMCAaHHUS IMPOLECCOB U pa3paboTka
(BpIOOp) anropuTMOB  MX peleHus. bIIOYHBIM NPUHIMI MOCTPOEHHS CTPYKTYPHBIX
MareMatudeckux Mojeneit. O000ImeHHOe onrcaHle ABMKEHHS TTOTOKOB (pa3 B ammaparax
C TOMOILIBIO THAPOJUHAMUYECKHX MOJENIEH, YUHUTHIBAIOUIUX COCPEAOTOUYEHHBIE U
pacnpe/iesieHHble HCTOYHUKH BEILECTBA U SHEPTHH (TEIUIOTHI). JIoKanbHbIe MHTEHCUBHOCTH
HMCTOYHUKOB BEIIECTBA M TEIUIOTHl B MOTOKAX, COOTBETCTBYIOLIWE Pa3INYHBIM (PU3HUKO-
XUMHUYECKUX TmporueccaM. OCHOBHbIE THIbl YPaBHEHMH MaTeMaTHUYECKOTO OIHCAHUS
XMUMMKO-TEXHOJIOTHYECKUX IPOIIECCOB — KOHEUHbIE, OOBIKHOBEHHbIE NUDdepeHInaibHbIe
u quddepeHtnanbHble ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX;

MaTeMaTU4eCKOe  MOJEIMPOBAHMWE  CTAlMOHAPHBIX M  JUHAMHUYECKUX  PEXKUMOB
TUAPABIMYECKUX  IPOLECCOB B TPYOONPOBOJHBIX  CHUCTEMaX, IJIOOalbHbIE U
JIEKOMIIO3UIIMOHHBIE METObl PEIICHUSI CUCTEM HEJIMHEWHBIX YPaBHEHUH, a TaKXKe SBHbIE U
HESBHbIE METOJbl UYMCJIEHHOIO DEUICHUS CUCTEM OOBIKHOBEHHBIX AupdepeHnanbHbIX
ypaBHeHui. CocTaBieHHE ypaBHEHUI MaTeMaTU4ecKoro onrcanus npouecca. [locrpoenue
MH(OPMALIMOHHBIX MaTpHIl MaTEeMAaTUYECKUX Mojejiel uig BbIOOpa OOIIero aiaropurMma
pELIeHHs — MOJISIMPYIOLIEro alroputMa. Peanusanus aaropuTMoB pelIeHNs] HETMHEHHBIX
1 OOBIKHOBEHHBIX U depeHIHaNbHbIX ypaBHeHUH. OnucaHue CTallMOHAPHBIX PEKUMOB
XTIl ¢ npuMeHEHHMEM CHCTEM JIMHEMHBIX M HEJIMHEWHBIX ypaBHEHMM. MTepanmoHHBIE
anroputMmsel peuieHus. [IpumeHenne meTonoB mpocThix urepauuii U Hprotona-Pagcona
uig  nodydyeHus — pemeHus.  [IpoOnema  cxogumocTh  mpoliecca  pELIEHHS.
JICKOMITO3MIIMOHHBIA ~ METOJI PEIICHUS CIOXKHBIX CHUCTEM KOHEYHBIX YPaBHEHHM.
[locTpoenne uH-POPMAIMOHHON MaTpullbl JUIsi BbIOOpa ONTHMAJIBHOIO AJITOPUTMA
pemienus 3anaud. [loHsTHEe XKecTKocTH cuCTeM AU(QepeHIuanbHbIX YpaBHEHUH U
KPUTEPUU KECTKOCTU. SIBHBbIE (OBICTpbIE) U HESABHbIE (MEIJICHHBIE) METOJbI PELICHUS.
Metonel nepBoro (merona Jiepa), BToporo ( MoaupuuupoBaHHbIE METOAbI Dijepa) U
yerpeproro mnopsaka ( Meron Pynre-Kyrra). OneHka TOYHOCTH METOJIOB — OLIMOOK
yceueHus. [lepexoanpie omMOKN 1 OMIMOKHU OKPYIJIEHUS [IPH YUCICHHOM UHTETPUPOBAHUU
muddepeHnranbHbIX ypaBHeHHH. CriocoObl 00ecredeH sl CXOIUMOCTH PELEHUs 3aJa4u.
[IpumeHeHre HESBHBIX METOJOB JUIsl PEIICHUs >KECTKHX CHCTeM Au(QepeHInanbHbIX
ypaBHeHUH. OmpeseneHuss 1ara UHTETPUPOBAHMSI WTEPALMOHHBIM METOAOM. MeTos10B
Kpanka-Huxkosbcona (Meroa Tpaneuui);

MaTeMaTU4eCKOe MOJIEIMPOBAHNE CTAlMOHAPHBIX PEKHMMOB IMPOLIECCOB TEIUIONEpEaun B
IJIaCTUHYATBIX U 3MEEBHMKOBBIX TEIUIOOOMEHHUKaX. MaTemaTHueckoe OIHUCaHue
MIPOLIECCOB € NMPUMEHEHHEM MOJIENIed HJIealbHOIO CMELIEHUsl U BbITeCHEHUs. Bbibop u
rpaduueckoe npeacTaBieHue aNropuTMoB peuleHus. [IpumeHeHne cTaHaapTHBIX METOJI0B
BBIYHMCIIUTEIBHON MaTeMaTUKH JUIsl pElIeHUs 3a/1a4;

MaTeMaTH4eCKOe MOJICIMPOBAHUE CTAlMOHAPHBIX PEKUMOB IPOILIECCOB TEIIONEpEaayu B
MPSIMOTOYHBIX U MPOTUBOTOYHBIX TPYOUATHIX TEIJIOOOMEHHUKOB, pemieHne 3agadn Komm
U KpaeBo#l 3ajauM NpU HMHTETPUPOBAHUU CUCTEM OOBIKHOBEHHBIX AU(PQepeHInanbHbIX
YpaBHEHUH. MaremaTuueckoe OIMCAaHUE TMPOLIECCOB C MPUMEHEHUEM Mojemeit
ujeanbHoro BbeITecHeHus. Pemienue 3amaun Komm u kpaeBoil 3amaun. IlpeacraBnenue
QITOPUTMOB BBIYUCIIEHUH B BHJAE€ HHPOPMAIMOHHON MATpPULBl CHUCTEMbl YpaBHEHMI
MaTeMaTH4eCKOro onucaHus u Oj0k-cxeM pacueToB. Maremarnyeckoe onucanue XTII ¢
[IPUMEHEHHEM CHCTEM OOBIKHOBEHHBIX AU(QepeHInanbHblX ypaBHeHUH. OnucaHue
00BEKTOB C pacpele]ICHHBIMU B IIPOCTPAaHCTBE apameTpaMu. PopMyIupoBKa HauyalbHBIX
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U KpaeBbIX YCJIOBUH 3a7ad pemeHus. YnuciaeHHbld alroputM 1-ro mopsjaka Jjis pereHus
3amaun Komn. MeTton «pucTpenkm» i pelieHusl KpaeBou 3a/1auu;

® MaTEMaTUYECKOE MOJIEIMPOBAHME CTALMOHAPHBIX PEKHMOB IIPOLIECCOB B PEAKTOpax C
MEIIAJIKOM. Onucanue MHUKPOKMHETUYECKHX  3aKOHOMEPHOCTEU IIPOTEKAHUs
IIPOM3BOJIBHBIX CJIOKHBIX XUMUYECKUX PEaKUil B *KUAKON (pa3e 11 MHOTOKOMIIOHEHTHBIX
cucreM. OrmpezeneHue KIOYEBbIX KOMIIOHEHTOB CJIOXHBIX XHMHUYECKUX PEaKUUd ¢
MIPUMEHEHUEM METOJOB JIMHEWHON anredppl - paHroB MaTpUll CTEXUOMETPUUYECKUX
ko3¢ ¢uuueHToB peakuuu. MaTemaTuyeckoe OIMCaHHE PEaKTOPHOro Ipolecca ¢
pyOamKoil a7 NPOU3BOJIBHONM CXEMbl IPOTEKAaHUs XMMHUYECKOM peakiuu.  Bwibop
QITOPUTMOB pEIICHMs 3aJaud C MNPUMEHEHUEM HH()OPMALMOHHOM MaTpULIbI CHCTEMBI
YPAaBHEHUN MAaTEMaTH4ECKOTO ONMCAaHUS U IPEACTABICHHUS QJITOPUTMa pPEIIECHHS C
IIOMOIIBIO OJIOK-CXEMBI pacyeTa MpoLecca;

® MaTEeMaTUYECKOE MOJEIMPOBAHUE HECTALMOHAPHBIX PEKUMOB IIPOLIECCOB B peaKkTopax C
MeIIIKOM. MaremaTuyeckasi IMOCTAaHOBKA 3aJauyd JJId PEAKUUH C POU3BOJIBHOMN
CTEXMOMETpUUECKON cxeMoil. @opmynupoBka 3amaun Komwm — 3agaun ¢ HadaJIbHBIMU
yclIoBUAMU. Pa3HOCTHOE Mpe/cTaBiIeHHE CUCTEMbl OOBIKHOBEHHBIX IU((depeHINaTbHBIX
ypaBHeHui. [locTtpoenne nHGOPMAIIMOHHON MATpPUIIBI JJIs1 BBIOOpA alropuTMa PEIICHUS.
I'padmueckoe npeacraBieHUE alroOpuT™Ma pelIeHus B Buje OJI0K-CXEMbl pacyeTa;

® MaTeMaTH4YEeCKOE MOJEIMPOBAHME CTAI[MOHAPHBIX PEXKHMOB B TpyO4aThIX peaKkToOpax c
IIPSMOTOYHBIM M IPOTHBOTOYHBIM JBMIXKEHHEM TeIUIOHOCUTene. MaremaTtnyeckas
MOCTAHOBKA 3aJa4yd JUId pEaKUMh C KOHKPETHOM CTEXHMOMETPUYECKOM CXEMOMU.
®opmynupoBka 3anauyn Ko — 3a1a4yu ¢ Ha4YalbHBIMU YCIOBUSIMU M KPAaeBOM 3aJadyul —
3aJlauyd C KpaeBbIMHU YCIOBUAMH. Pa3HOCTHOE NpEJCTaBICHHE CHCTEM OOBIKHOBEHHBIX
muddepeHuranbHbix ypaBHeHUH. IlocTpoenune MHQOpPMAMOHHBIX MaTpull JUis BbIOOpa
aIropuTMOB perieHus. ['paduueckoe mpencTaBiIeHUe alrOPUTMOB pEelIeHHs B BUJie OJIOK-
CXEMBI pacyera;

e MaTeMaTH4YEeCKOE MOJEIUPOBAHUE HECTALMOHAPHBIX PEXKUMOB MPOIECCOB B TPyOUaTHIX
peakropax M YHUCIECHHBIE QJITOPUTMBl JHCKPETHU3alUU JUI  PEUIeHUS CHCTEM
mudpdepeHunaIbHbIX yYpaBHEHWH C YacTHBIMU IPOU3BOJHBIMHM. Maremarudeckas
MOCTAHOBKA 3aJa4yd JUId pEaKUMh C KOHKPETHOM CTEXHMOMETPHUYECKOM CXEMOMU.
dopmynHpoBKa HadalbHBIX U TPaHUUYHBIX yclioBuH. [luddepeHunansHpie ypaBHEHHs B
YAaCTHBIX MPOU3BOIHBIX - IIUITUYECKOTO, TapabOINUYECKOr0 U rUNepOOINIECKOro THUIIOB.
ANroput™Mbl pelieHus ypaBHEHHMM mapalosinyeckoro Tumna. MaTemaTtuueckas MOJIENb
XMMHUYECKOTO INIPEBPAICHHUS] B HM30TEPMHUYECKUX YCIOBMAX Ui HECTAl[MOHAPHOIO
mpouecca B TpyOuaThIX ammapaTtax C Y4YeTOM M[pPOJOJbHOIO MEpEeMEUIMBAaHUS U C
[PUMEHEHHEM  OJIHOTapaMeTpuyeckoil  audGy3MOHHOM  MOJeNu A ONHCAHHS
TUAPOIMHAMUYECKON 0OCTAHOBKM B PEAKIIMOHHOM IOTOKE. AJITOPUTMBI PELICHUS] B BUJE
CUCTEM HEJIMHEHWHBIX ypaBHEHUH, a TakkKe OOBIKHOBEHHBIX AU(QepeHInanbHbIX
YPaBHEHUH IIEPBOTIO U BTOPOTO MOPSAIKOB;

® MAaTEMaTUYECKOE MOJEIMPOBAHUE CTALMOHAPHBIX PEKHMOB IPOLECCOB HENPEPHIBHOM
MHOTOKOMIIOHEHTHOM pekTudukanuu u abcopbunu. MaremaTiueckoe onucaHue mpouecca
MHOTOKOMIIOHEHTHOM peKTHU(QUKAIMU B TapeabyaToil KojJoHHe. MoaenupoBaHue ($ha3oBoro
PaBHOBECHS M IPOLIECCA MACCONEPEIaYl Ha TapesKaX B MHOINOKOMIIOHEHTHBIX CHUCTEMAX.
VYyer TeroBbIX OadaHCOB Ha Tapenkax Ipd  MOJEIMPOBAaHMM  Ipoliecca B
PEeKTU(PUKAIMOHHONW KOJOHHE. JIEeKOMITO3UIIMOHHBIA aJITOPUTM pacdera Ipoiecca
pexkTuduKauuu B KOJIOHHOM amnmapare. MareMaTudyeckoe OIucaHue Ipoliecca
MHOTOKOMIIOHEHTHOM a0copOIu B HAcago4YHON KOJOHHE. MojaenupoBaHue mpolecca
MHOTOKOMIIOHEHTHOM Maccolepeayd B CEKUUSAX HACaJ04YHOM KOJIOHHBL. AJITOPUTM
pelleHns KpaeBOM 3ajaud Uil MOJENMpOBaHUA Ipouecca aOcopOIuu B HacaJ04HON
KOJIOHHE.

3.4. OCHOBBI ONITUMU3ALUU XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB:

e peleHHMe 3aJad  ONTHMM3alUM € TEPMOAMHAMUYECKHMH,  TEXHOJIOTMYECKUMHU,

SKOHOMHUYECKHMH,  TEXHMKO-DKOHOMHUYECKMMH U  3KOJOTHYECKMMH  KPUTEpPUAMHU
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ontuManpHOCTU. OnrtumanbHble pecypcocoeperatomue XTII. BpiObop kpurepues
ONTUMAJIBHOCTU (UeneBbIX (yHKIUI). DOpMyIUpOBKa MHOTOKPUTEPUAIBHON 3aJa4yu
ontuMuzanuu. OcoOeHHOCTH peleHus onTUMHu3auuoHHbIX 3amad XTIl npu Hamuuum
HECKOJIbKUX KPUTEPUEB ONTHMAJIbHOCTHU, OBPAXXHOM XapakTepe LeJaeBoll (GyHKIUH U
HaJIMYUU OrpaHuyeHuil 1-ro u 2-ro pona;

QITOPUTMBI OJHOMEPHOM M MHOIOMEPHOM ONTHMHU3alMH. MeToabl CKaHWpPOBAHUSA,
JIOKaIM3aIKU 3KCTPEMYyMa, 30J10TOro ceueHus: u uncen duboHauu B ciiyyae 0JHOMEPHOI
OoNTUMM3ALMK. MeToAbl MHOTOMEpPHON ONTUMH3ALMU HYJIEBOIO, INEPBOTO U BTOPOIO
nopsiikoB. CHUMIUIEKCHBIE, ClydailHble U TIpaJMeHTHbIE METOJbl MHOTOMEPHOI
onTuMM3alMu. MeTo mtpapHbIX QYHKIHMN.

3.5. B3akmnroueHue:

IIPUMEHEHHE KOMIBIOTEpHbIX Mojene XTIl mpu DpoeKTMpOBaHMHM XMMHYECKHX
npou3BoJicTB — B CAIIP. 3agaun cucrem aBToMaruzupoBaHHoro npoekrupoanus (CAIIP)
U CTPYKTypa CHUCTEM KOMIIBIOTEPHOIO MpoeKTHpoBaHUs. MHpopmanuoHHoe u
Maremarndeckoe oOecredyeHue CAIIP. ABTomaTH3MpOBaHHOE TPOCKTHUPOBAHHE C
IIPUMEHEHHEM KOMIbIOTepHbIX Moenen XTII;

IIPUMEHEHHE KOMIBIOTEpHbIX Mozened XTIl npu ynpaBiaeHMM TEXHOJIOIMYECKUMH
npoueccamu — B ACYTIIL. Kommnelorepnoe monenupoBanue XTIl B pexxume peaibHOTO
BPEMEHH. Cucrempl  mpsMoro  1u¢ppoBoro  (KOMOBIOTEPHOIO)  YIpaBJICHUS
TEXHOJIOTHYEeCKHUMH TpoleccaMu. OCOOEHHOCTH peau3allud KOMIIBIOTEPHBIX Mojelei
XTIl B aBTOMAaTU3MPOBAHHBIX CUCTEMAX YIPABJICHHUS TEXHOJOTMYECKUMHU MPOLECCAMHU
(ACVYTID).

4. O6beM TUCHUILUIMHBI U BU/bI Y4eOHOH HArPy3KH

o B 3aueTHBIX B akanem.
Bunel yue6HOM paboThI

eIMHUIIAX qacax
OO0uiasi Tpy10€eMKOCTb AU CIUNIJIMHBI 3 108
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,88 32
Jlaboparopusie 3ansTus (J1ab) 0,45 16
CamocrositesbHasi padora (CP): 1,67 60
KoHTakTHas camocrosiTesnibHas paboTa 0,4
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI 59,6

Bua koHTpoOJIs: 3a4€T ¢ OLICHKOMH
Bunel yue6HOM paboThI B sauernpix B actp. yacax

eIMHUIIAX
OO0uiasi Tpy10€eMKOCTb AUCIUNJIMHBI 3 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,88 24
Jlaboparopubie 3ansTus (J1ab) 0,45 12
CamocrositesbHas padora (CP): 1,67 45
KoHTakTHas camocrosiTesnbHas paboTa 0,3
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI 44,7

Bua konTpoJs: 3a4€T ¢ OLCHKOH

AHHOTaNUsA Y4eOHOM NMPOrpaMMbl M CUHILINHBI
«JlabopaTopHbie padboThl 10 GU3MYECKOH XMMUM MATEPHATIOB COBPEMEHHOI
3jekTpoHuxkn» (b1.B.16)
1. Heap AUCHUIUIMHBI — O3HAKOMUTH U PACKPBITh BO3MOXHOCTHU OCHOBHBIX 0a30BBIX

OKCIICPUMCHTAJIBHBIX MCTOJIOB (i)HSI/I‘IGCKOfI XUMHHU, HAY4YUTb CTYACHTAa BHUACTDH oOjacT #
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npenenbl NPUMEHEHUs 3TUX METOJIOB MCCIEI0BaHUS, YETKO IMOHUMAaTh WX HPUHIMIIHAIbHBIC

BO3MOYHOCTHU M OI'PaHUYEHHUSI [IPU PEIIEHUN KOHKPETHBIX SKCIIEPUMEHTAJIBHBIX 3a/1au.

2. B pe3yabTaTe u3yueHus Kypca «Jlaboparopubie padoTbl mo (pu3M4ecKoO XUMHUH

MAaTepHaI0B COBPEMEHHOM JIeKTPOHUKH» CTYAeHT J0JI/KeH:

Obnadams crnenyronumu npodeccunoHanbHpIMU KomneTeHusaMu (I11K):

—  CHOCOOHOCTHIO NPOBOAMTH CTaHJIAPTHbIE U CEPTU(PUKALMOHHBIE MCIBITAaHUS MaTepUasoB,
u3nenuit u texuonorudeckux npoiueccon (I1K-17);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpUH JJIsl pelIeHUs
BO3ZHUKAIOMIMNX (U3UYECKUX 3a/1ad, CAMOCTOSITEIbHOIO MPHOOpeTeHus: (PU3MYECKUX 3HaHHM,
JUI TOHUMAaHMs MPUHIMIOB padOThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE€ BBIXOASIIUX 3a
npeienbl KOMIETEHTHOCTH KOHKpeTHoTo Hanpasienus ([1K-19).

3names:

— IPUHLMIBI pabOTHI U CXEMbI UCIIOJIb3YEMbIX U3MEPUTEIbHBIX YCTAaHOBOK;

— BO3MOXHOCTH METOJIOB CHEKTPOXMUMHH JJIsl MPOBEACHUS KaYECTBEHHOTO M KOJIMYECTBEHHOIO
aHaJl3a XUMHUYECKHX CHCTEM, OIpEeAeNeHUs TEPMOJMHAMUYECKHX CBOMCTB XUMHYECKHX
BEILECTB;

— KOHJYKTOMETPUUYECKUN U MOTEHIUOMETPUUECKHI METOAbl HAXOXKJIEHUS TEPMOJAUHAMUYECKUX
XapaKTEPUCTUK JJIEKTPOJIUTOB (aKTUBHOCTEW M KOA()(PUIHMEHTOB aKTUBHOCTH, KOHCTAHTHI
JMCCOLIMALIMU, TEPMOIMHAMUYECKIX XapaKTEPUCTUK PEAKILIUHN);

—  (UBHKO-XMMHYECKHE METOJbl HCCIEeNOBAaHUS M aHaiu3a (pa30BbIX PABHOBECHH B OJHO- U
MHOTOKOMIIOHEHTHBIX CUCTEMAX, IIYTH MOCTPOEHUs (a30BbIX AUATPAMM COCTOSIHHUS;

— DKCHEpUMEHTaJbHbIE METOAbl M3YyYCHHUS KHUHETUKM XHMHMUYECKUX peakluil, CcrnocoObl
OIpeIeNeHUsI KOHCTAHT CKOPOCTEN U MOPSAIKA XUMUYECKHUX PEAKIU.

— KaJOpPUMETPUUECKHUE METOJbl OIpENEICHHs] TEIUIOEMKOCTH, TEIUIOBBIX 3()(EKTOB U ApYyrux
TEPMOXUMHUYECKUX CBOICTB U3y4aeMbIX OOBEKTOB.

Ymemo:

— IDOpPUMEHATh TEOPETUYECKUE 3HAHMSI M OKCIEPUMEHTAJIbHbIE METOJbl HCCIIEeI0BaHUs
(bu3nYecKoi XMMHUHU IPU PelIeHUuH NPoPeCcCUOHATIbHBIX 3a/1a4;

— chopmynupoBath mpobieMy u  O0OCHOBaTh BBIOOp  AKCIEPUMEHTAIBHOTO  METOJAa
UCCIIEIOBaHUS, IOCTABUTh LIEJIU U 33Ja4d U HAMETUTh IIyTH UX JOCTUKEHHUS;

— IPOBECTU MATEMaTHYECKYI0 00pabOTKYy 3KCIEPUMEHTAIbHBIX JAHHBIX HAa 0a3e TEOPEeTUUYECKUX
3HaHUN 10 PU3NYECKON XUMMUH;

— TMPEACTaBJIATh JaHHBIC JIA0OPATOPHOTO HWCCieNIO0BaHUs B Tpaduueckoil ¢hopMe W HA OCHOBE
MOJIyYEHHBIX 3aBUCUMOCTEH ONpENeNsiATh COOTBETCTBYIOUIME TEPMOJMHAMUYECKHE U
KMHETUYECKUE XapaKTEPUCTUKU XUMHUECKON CUCTEMbBI U XUMUYECKOTO MPOLIEcca;

— IpPOBOAMUTH AHAIU3 M KPUTUYECKU OLEHUBATh IOJYyUYE€HHBIE IKCIEPUMEHTAJIbHBIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX KCIIEPUMEHTAIBHBIX METOJOB (PU3NUECKONW XUMUU I PELIeHUs
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

— DKCHEPUMEHTaJIbHBIMM METOJaMH HCCIEAOBAHUS COCTOSIHUSI XMMHUYECKOTO pPAaBHOBECUS H
KMHETUKH XUMHUYECKOT0 Mpoliecca.

— npueMamMu 0OpabOTKM MOJIyYEHHBIX OINBITHBIX JAHHBIX ISl BBISIBJICHHUS W YCTaHOBJICHHUS
B3aUMOCBS3€H MEXJy TEPMOJMHAMUYECKHMMH CBOWCTBaMU U (U3UYECKUMHU MapaMeTpamu
nporecca;

— 3HAHUAMM OCHOBHBIX 3aKOHOB (M3MYECKOM XMMMM JI COJEpXKATebHON HHTEpIpeTaluu
MOJIyYE€HHBIX 3KCIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI
[Ipumenenre MeTOAOB  (PU3MKO-XMMHYECKOIO  HCCIIEIOBAaHUS s ONpeesieHus
TEPMOJIMHAMUYECKUX U KHHETUUYECKUX XapaKTEPUCTUK XUMUYECKHX CUCTEM.
CnexkTpoxumMuyeckue MeToAbl HcciaeqoBanusi. KauecTBeHHBIN aHalnW3 BellecTBa
(ompeneneHre MEXBAAEPHbIX PAcCTOSHUN, MOMEHTOB HHepIMH MoJjekyn). OmnpeneneHue
KOJIMYECTBEHHBIX XapaKTePUCTHK (CTENEHH JAMCCOLMAIMU W  KOHCTaHThl JHUCCOLMALUU
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AJIEKTPOJIUTOB, TEINIOEMKOCTHU BEIIECTBA).

JJIeKTpoXuMHYeckne MeToabl mucciaenoBanus. Konaykromerpus. Omnpenenenue
KOHCTaHTbl JUCCOLMALMU €1a00ro 3JIEKTPOJIUTa, CTENEeHW TUCCOLMALUH, JJIEKTPUUECKON
MPOBOJUMOCTH  MpU  OECKOHEYHOM  pa30aBiI€HMM  KOHJIYKTOMETPHYECKHMM  METOJOM.
IHorenunomerpus. OmnpeneneHre TEPMOAMHAMUYECKUX XapaKTEPUCTUK XMMHUYECKON peakuuu (

O
AH 0, AFGO, AS O), Temriepatypaoro kodddunuenra IC (dE dT), craumaprroii DJIC (E°),

M3Yy4YEHUE BIUSHUA J00aBOK Ha MOTEHIMAJ AJIEKTPO/Ia.

@da3oBoe paBHOBecHe B OJHOKOMIIOHEHTHBIX cHcTeMaX. POU3MKO-XMMHYECKHI
aHajau3. l3yueHue 3aBUCHMMOCTH CBOWCTB CUCTeMBbI OT €€ cocraBa. KpuBble OXIaxaeHus.
Omnpenenenue cocraBa 3BTeKTHYecKol cmecu. [locTpoeHue auarpamMm KHIEHHS U JUarpamm
IUIaBKOCTH Uil OMHapHBIX cucteM. OrpaHuueHHass pacTBOPUMOCTb B TPEXKOMIIOHEHTHBIX
cucremMax.

Xumuyeckoe paBHoBecue. OrpesereHHe KOHCTAHThl XUMHUYECKOTO paBHOBECUS U
TEIIOBOTO AP peKTa XUMUUECKON peaKkllMK Ha IPUMEpe peakluil pa3noKeHUsl.

Tepmoxumus. Kajopumerpus. Onpenenenue TEINIOEMKOCTHU BEILIECTB
KaJIOPUMETPUUECKUM METOJIOM.

4. O0beM yueOHOM THCUMTIITHHBI

Brtsl yaeGHOM paboTs! B 3aueTHBIX B akagem.
€IMHULIAaX qyacax
OO0mast Tpy10eMKOCTh JMCHHUILIMHBI 110 y4eOHOMY 3 108
ILUIAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32
Jlaboparopusie 3ansTus (J1ab) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
KonrakTHas camocrositenbHas pabota 0,2
CaMOCTOSTEIbHOE N3YUEHUE PA3/IETI0B AUCHHUIIIMHbI 75,8
Buja koHTpOJIST: 3a4er

. B 3auerHbIx
Bunel yue6HOM paboThI B actp. yacax
€IMHULIAX

OO0mast Tpy10eMKOCTh JMCHHUILIMHBI 110 y4eOHOMY 3 81
IUIAHY

KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 24
Jlaboparopusie 3ansTus (J1ab) 0,89 24
CamocrositesbHas padora (CP): 2,11 57
KonTakTHas camocrositenbHas pabota 0,15
CaMOCTOSATENbHOE N3YUYEHUE PA3/I€TI0B JUCHUIIIMHbI 56,85

Bujx koHTpOJIS: 3a4yerT

AHHOTanus padoyeil MporpaMMbl AU CUUIJIUHBI
«Oprannyeckasi XMMHsl B XHMHY€CKOI TeXHOJIOTMH MaTePUAIOB H HAHO3JIEKTPOHH KM
(b1.B.17)

1. Heap AucHUIUIMHBI — IPHOOPETEHNE CTYACHTaAMH 3HAHUM O CTPOCHUU OPraHMYECKUX
COEJIMHEHU I, OCHOBHBIX XMMUYECKHX CBOIMCTBAX Pa3JINYHBIX KIACCOB OPraHUYECKUX COCIUHEHUM
1 METOJIaX UX MOJY4YEHHUs, KaK MPOMBILUIEHHBIX, TaK U JJAOOPATOPHBIX.

2. B pe3syabTaTe H3y4eHUs] TUCHUILINHBI CTY/ICHT J0JIKEeH:

Obnadams crnenyronumu npodeccunoHanbHbiMu KomneTeHusamu (I11K):

- CIOCOOHOCTBIO TPOBOAUTH aHAIM3 ChIPbS, MaTEpUaJOB U TOTOBOM MPOIYKIIHH,
OCYIIECTBIISTh OIIEHKY pe3ynbratoB aHanm3a (I1K-10)

- CHOCOOHOCTBIO BBISBIATh U  YCTPAHATh OTKJIOHEHHS OT PEKUMOB  pabOThI
TEXHOJIOTHYECKOr0 000pyAOBaHMs U TapaMeTpoB TexHojornyeckoro npouecca (I1IK-11).

3nams:

— TEOPETUYECKUE OCHOBBI CTPOCHHMSI M CBOWCTB PA3JIMYHBIX KIJIACCOB OPraHMYECKHX

84



COCAUHCHUM;

— CHOCOOBI TOJMYYCHHS] M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCAUHCHUM;

— OCHOBHBIE MEXAHU3MbI TPOTEKAHHSI OPTaHUYECKUX PEaKIIMIL;

Ymemo:

— IPUMEHSTh TEOPETHUYECKUE 3HAHUS ISl CUHTE3a OPraHUYECKHX COCIUHEHHM Pa3IMYHbIX
KJIaCCOB;

— aHAJIM3UPOBATh U MIPEACKA3BIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCAMHEHHUI;

— COCTAaBJISITh CXEMBI CHHTE3a OPraHUYECKUX COCTMHEHUM, 3aJaHHOTO CTPOCHHS;

Braoemy:

— OCHOBaMHU HOMEHKJIATYPhI M KJIaCCU(UKAITUU OPTraHUIECKUX COCTMHECHHI;

— OCHOBHBIMH TEOPETUYECKUMU MPEJACTABICHUSIMHU B OPraHMYECKON XUMHUU;

— HaBBIKAMH 00O0CHOBAHUS PAIIMOHAIBHBIX CIIOCOOOB MOJyYEHUs OPTAaHMYECKUX BEIIECTB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

l"anorenonpou3BoIHEIE. Knaccudukanmus. Howmenkiarypa. Ankui- u
aJlTIrajioreHuapl.apomaruueckue  ranorenuasl.  Mzomepus.  Homenknarypa.  CrocoObl
nojiyueHusi. [IpocTpaHCTBEHHOE W 3JEKTPOHHOE cTpoeHue. dusmyeckne cBoWcTBa. Peakuumu
HYKJICOPUIBHOTO 3aMEIICHUs] U OTmIeruieHus. [loHsATHe HYKICOPMIHPHOCTH W OCHOBHOCTH
peareHTOB. AMOMIEHTHBIE HYKJICO(PUIHHBIC PEareHTHI.

DONEeMEHTOOPraHUYeCKHe  COCIWHEHHS. THUmbl  CBA3€H B DJIEMEHTOPTraHMYECKHX
coemHeHUAX. CrocoObl TONyYeHUs JHUTHH- W MarHUAOPTaHUYECKHX COCIWHEHHUH. Peakims
['punbsipa, MexanusMm. Peakuum ¢ KapOOHWIBHBIMH COEAWMHEHUSMU. [loJIymOpBOMHUKH W
HaHOJIEKTPOHHMKA HA OCHOBE OPTraHUYCKUX COCTUHEHUM.

Crouptel. @enosbl.  [Ipocteie  3dupbl. DnOKCHCOCNWHEHHS. AJBACTUIBI, KETOHBI.
KapOoHoBbIE KHMCIOTHI U UX MPOU3BOAHBIE. B KaXXIOM Kilacce paccMaTpUBAIOTCS CIEAYIOLIUE
paszfzeinbl: U30Mepusi, HOMEHKJIAaTypa, PU3NYECKUe U XUMHUYECKHUE CBOMCTBA, CLIOCOOBI MOITY4EHUS.
MexaHu3MBbl peakuuil.

KapOoHoBbIE KHCIOTBI M HMX NpPOU3BOJAHBIE. B KaxaoM Kilacce paccMaTpUBAarOTCS
CIIEYIOIIKE pa3/ieibl: U30MepUs, HOMEHKJIATypa, PU3NYECKHEe U XUMUYECKHE CBOMCTBA, CLIOCOObI
oay4eHus1. MexaHu3Mbl peakIui.

ManonoBeiit 3¢up. Ilomydenmne. Crpoenue, CH-Kucnornocts. Peakumm kxonaeHcammu
MaJIOHOBOTO 3(Hpa W MaJOHOBOW KHCJIOTHI C albJerujaMu. AMHUHOKHCIOTHI. JlmkapOoHOBBIE
KHUCJIOTHI.

A3zoTconepxamuye COEqUHEHUS. Hutpocoenmuenns. Amunbpl. B kaxaoM Kiacce
paccMaTpuBaOTCs CIEAYIOLUE pa3felibl: U30MepUs, HOMEHKIATypa, QU3NYecKue U XUMHUECKUE
CBOMCTBA, CIIOCOOBI MoJTydyeHusl. MexaHU3Mbl peaKIHii.

A3a- 1 1Ma3ocoeMHEHNs

[Tonyyenue nuazocoeAMHEHUHN peakIuend TMa30TUPOBAHUS: YCIOBHS IPOBEICHUS PEAKIIUU
u MexaHu3M. Dusnyeckue CBOWCTBA. XHUMHYeCKHMe cBoucTBa. [loilyueHMe W NpPUMEHEHHUE
a30COEIMHECHU.

4. O0beM yueOHOMH THCUMTITHHBI

Bunpr yue6HO# paboThI B 3aueTHbIX equHMIIAX B akanem. wacax
OO0masi Tpy10€eMKOCTb AUCIHUNIJIMHBI 6 216
10 y4e0HOMY ILIAHY
KonrakTHasi padoTa — ayIuTOpPHBIE 2,22 80
3aHATHIA:
Jlexmmm (JIek) 1,33 48
Jlaboparopusie padotsr (JIP) 0,89 32
CamocrositesbHas padora (CP): 2,78 100
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 2,78 100
JVCIUTUTAHBI
JK3aMeH 1 36
KonrtaktHas pabota — NpOMEXKyTOYHAs 0,4
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aTTecTanus
IToaroroBka K 3K3aMeHy 35,6

Bua koHTpoJasn: JK3aMeH

Buner yue6HOM paboThI B 3auerHpix equaunax | B actpanom. wacax

OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 6 162
10 Y4eOHOMY ILIAHY
KonrakTHas padoTa — ayIuTOpPHBIE 2,22 60
3aHATHS:
Jlexuuu (JIek) 1,33 36
Jlaboparopusie padoter (JIP) 0,89 24
CamocrositesbHas padora (CP): 2,78 75
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 2,78 75
JMCIUTUTHHEI
JK3aMeH 1 27
KonrtakTtHas pabota —  NpOMEXKYTOYHAS 0,3
aTTecTanus
IToaroroBka K 3K3aMeHy 26,7

Bua koHTpoJasn: JK3aMeH

AHHOTANUA pado4yeil NPOrpaMMbl AUCUUIIMHbBI
«JlomosiHuTeILHBIE TJ1aBbl pusukn» (b1.B.18)
1. HeJbio 1MCUMIJIMHBI SBISIETCS IPUOOPETEHNE CTYACHTaMU 3HAHUM 110 OCHOBHBIM pa3zesiaM
(GU3MKY 1 YMEHUIO IPUMEHSATh UX B IPYTHX €CTECTBEHHOHAYYHBIX JIUCLHUIUIMHAX.
2. TpeOoBanus K pe3yJabTaTaM 0CBOEHMSI AUCUMILIHHbI
N3yuenue kypca ¢(usmku npu moAroToBke OakajgaBpoB o HampasieHuto: 18.03.01
XUMHUYECKasi TEXHOJIOTHS CTIIOCOOCTBYET MPUOOPETEHUIO CIICTYIONIUX KOMIIETEHIIUMN:

[InanupoBaTh M MNPOBOAUTH (UINYECKUE OSKCIEPUMEHTHI, IPOBOAUTH 00pabOTKYy HX
pe3yJbTaTOB U OLIEHUBATh IMOTPEUIHOCTH, BBIABUIaTh I'MIIOTE3bl M yCTAHABIMBATh I'PAHULBI UX
npumenenus (I1K-16).

Hcnonb30BaTh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOPUM JUIsl pELIEHUS BO3HHUKAIOIINX
¢bu3nyecKkux 3a/ay, CaMOCTOSATEIbHOIO MNPUOOpeTeHUs] (DU3MUECKUX 3HAHWW, AJs MOHUMAaHUS
IPUHIMUIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YHCIE BBIXOJSIIUX 3a IIPEIEIIbI
KOMIIETEHTHOCTH KOHKpeTHoro Hanpasierus (11K-19).

B pe3yiabTaTe udyyeHusi AUCHUILIMHBI CTYAEHT J0JIKEH:

3HATh!

- (pu3nYecKre OCHOBBI KBAHTOBOM CTaTUCTUKHU (MCXOJIHbIE «0a30BbIE» MOJI0KEHUS, OCHOBHbBIE

KBAHTOBbIE CTATUCTUYECKHE pacpeiesieHus);

- 3JIEMEHTBI 30HHON TEOPUH MPU TPAKTOBKE PA3INUHBIX CBONCTB METAJUIOB, AUAJIEKTPUKOB U

MIOJIYTIPOBO/IHUKOB;

- 0a30BbIe (PU3NYECKHE MOHATUS O KBAHTOBBIX TEOPUAX TEIUIOEMKOCTH (HA IpUMepe

KPUCTAIIMYECKUX Tel);

- 3JIeMEeHTbI (U3UKH TBEPOTO Tesa (MCXOAHbIE MOHATHUS O KpUCTAIIOTpapuu, TUIIaX

KPUCTAJJIMYECKUX CTPYKTYP; CBEJCHUS O SBJICHUU U KBAHTOBOM TPAKTOBKE CBEPXIIPOBOJIUMOCTH).
yMeTb:

- IPUMEHATH UCXO/IHbIE (hpH3UUYECKUe (TEOPETUUECKHUE) 3HAHUS IIPHU PEeLIeHUH MPO(PECCHOHATBHBIX

3azay;

- IPOBOJMUTH OLIEHOYHBIE PACYETHI U OCYHIECTBIATH (HAa Ka4eCTBEHHOM YpPOBHE) aHaJM3,

Ha0JII0JaeMbIX SIBJICHU.

BJIAJIETh:

- HaBbIKaMU OOOCHOBaHUS CBOUX CYKIEHHH, YTO CIOCOOCTBYET MPABMIBHOMY BbIOOPY METOIUKU
IIPOBOJIMMOTO CTYJIEHTOM HUCCJIEI0BaHUS.
3. Kparkoe coaepxxanue TUCUMIIIIMHBI:
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Cemectp 4
1. D1eMeHTbI KBAHTOBOI CTATUCTUKH
DOneMeHTbl KBAHTOBOHM cratucTuku. KBaHTOBas cucreMa W3 OJMHAKOBBIX vacTull. I[IpuHimn
TOXKJIECTBEHHOCTH OJMHAKOBBIX YacTull. CHMMETpUYHBIE U HECUMMETPUYHBIE BOJIHOBBHIE
(GYHKIMM, ONUCHIBAIOIIME COCTOSIHUS TOXJAECTBEHHBIX MHUKpOYacTUL. Bo30HBI U (pepMUOHBI.
[Mpunuun Ilaymu. KBanToBble cTaTtMcTHueckue pacmpeaeneHus bosze-DiiHmTeliHa 1 Depmu-
Jupaka. BeIpoxKA€HHBIHN 37€KTPOHHBIN ra3 B KpUcTauiax (MeTaibl).
2. MeTanbl, IM3JIeKTPUKH ¥ MOJYIIPOBOAHUKHU € TOYKH 3peHHs 30HHOH Teopuu
OHepreruyeckue 30HbI: cratuctuka @Pepmu-/lupaka, osHeprus @Depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KpucTauia: 3hpexTuBHas Macca dJIEKTPOHa.
3. DueMeHTHI GU3MKH TBEPIOIO TeJia.
Ousuka tBEpHoro Tena (DTT): ompenenenwe, CBI3b C APYTMMHU JUCHUIUIMHAMH, OOBEKTHI
U3Y4YeHHUs, Kpyr pemaeMbix 3anad. CBsa3b C kpucramwiorpapuei, KpUCTaUIOQU3UKOW U
kpucrtauoxumue. KonneHcnpoBanHoe cocrosHue. [logxon K —omMcaHu0 TBEPABIX TEI.
Crpykrypa kpuctamwioB. Cummerpus U (QU3MYECKHME CBOWCTBA  KPUCTAUIOB.  THIbI
KPUCTAJUTMYECKUX CTPYKTYp (oOmias xapaktepucTuka). [IIOoTHBIE yIMakoBKH: KyOW4YecKas H
reKcaroHajbHas (Ha KauyecTBEHHOM YpoBHe). lloHste 0 CBepXHIpoBOAMMOCTH (KBaHTOBBIE
[Ipe/ICTaBJICHHs HA KAUeCTBEHHOM YPOBHE).
4. O0beM yueOHOM THCUMITHHBI

. B 3auetHbIx B akanem.
Bunel yue6HOM paboThI
eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 0,9 32
Jlexmm (JIex) 0,45 16
[TpaxTnueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIINHBI 1,1 40
JK3aMeH 1 36
KoHTakTHas paboTa — MPOMEKYTOUYHAsI ATTECTAIHs 0,4
IloaroToBka K 3K3aMeHy 35,6
Bua koHTpoJs: JK3aMeH
Buner yue6HOM paboThI B sauernpix B actp. yacax
eIMHUIIAX
OO0uiasi TPy10€eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY IJIAHY 3 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 0,9 24
Jlexmm (JIex) 0,45 12
[TpaxTueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 1,1 30
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 1,1 30
JK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOUYHAsI ATTECTAIHS 0,3
IloaroroBka K 3K3aMeHy 26,7
Bua xonTposs: JK3aMeH

AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«IIpoekTHpoBaHKe AeTajIeil MALUMH M allIAaPaTOB B TEXHOJIOTHM MATEPHAJIOB U NPUOOPOB
3JICKTPOHHOM TeXHUKH U HaHOdJIeKTpoHukn» (b1.B.19)

1. esb AUCHUIIMHBI - HAYYUTh CTYIEHTOB TBOPYECKOMY ITOJIXOY K BBIIIOJIHEHHIO HHKEHEPHBIX
pac4yeToB Ha IIPOYHOCTB, JKECTKOCTh U YCTOMUNBOCTD 3JIEMEHTOB KOHCTPYKLMH, JETAJIEH U
y3JI0B MalllMH ¥ anIapaTos.

2. TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS AUCHUILIAHbBI
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N3yuyenune kypca cnocoOCTBYET IPHOOPETEHUIO CIASAYIOMMNX KOMITCTCHITHI:
® IUIAHUPOBATh M MPOBOAUTH (PU3UUECKHE M XMUMHUYECKUE SKCIIEPUMEHTHI, IPOBOJAUTD
00paboOTKy MX pe3yJbTaTOB U OIIEHHBATh IOTPEIIHOCTH, BBIABUIATH THUIOTE3bl U
YCTaHABJIMBATh T'PAHULbI UX NPUMEHEHUS, MPUMEHSATh METOJbl MaTEMaTHYECKOIO
aHaJIM3a U MOJIEIMPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAIbHOIO UCCIIEI0BAHUS
(IIK-16);
® JCIOJb30BaTh 3HAHUSA OCHOBHBIX (PM3NYECKUX TEOPHUH JJISl PELICHUS BO3HUKAIOIIKUX
¢bu3nyuecKux 3a/ay, CaMOCTOSITENBHOIO MpUOOpeTeHUs (U3UYECKUX 3HAHWUM, IS
MTOHUMAaHUsI IPUHIUIIOB paboThl MPUOOPOB U YCTPOUCTB, B TOM YHUCJIE BHIXOSIINX 32
npeienbl KOMIETEHTHOCTH KOHKpeTHOTo HanpasieHus (I1K-19);
B pe3yiabTaTe udyyeHusi AUCHUILIMHBI CTYAEHT J0JIKEH:
3HATh:
® KOHCTPYKIMHM, THUNAXH U KpUTEpUH pPabOTOCIOCOOHOCTH JieTajlied MallluH,
cOOpOYHBIX eIUHUIL (Y3/10B) U arperaTtos;
® OCHOBBI TEOPUU COBMECTHOH pabOThl K METOJbl pacyeTa JeTajlel U Y3JI0B MAallluH U
anmnapaToB XUMHUYECKOHN TEXHOJIOTUH;
yMeThb:
® BBIMOJHATH M YUTATh TEXHUYECKHUE CXEMbl, YEPTEKU U ICKU3BI JIeTalel, y3JI0B U
arperaTtoB MalllH, COOPOYHBIX YEpTEkKEN U YepTeKu OOIIero BUA;
® MPOU3BOJUTH pacyeTbl IO OCHOBHBIM KpUTEpUSM pabOTOCMOCOOHOCTH U
KOHCTPYHPOBAHUS JIeTalIel MallliH;
® [POU3BOJUTH PACUEThl U KOHCTPYUPOBAHUE JIETalIel MAIIMH U MEXaHHU3MOB C YUE€TOM
IIPOM3BOJICTBEHHOM TEXHOJIOTMH U IKCIUTyaTalluH;
BJIAJIETh:
® HaBbIKAMU KOHCTPYHPOBAHUS U TEXHUYECKOTO TBOPUECTBA;
e [paBWJIAMU IOCTPOEHUS TEXHUYECKUX CXEM U YEPTEXKeil;
® OCHOBHBIMM METOJaMHU pacueTa U [POEKTUPOBAHMUS MEXaHWYECKUX Y3JI0B H
AJIEMEHTOB TEXHUKHU.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

MO)IyJIb 1. «Pacuer XMMH4Y€ECKOI0 almnmapara ¢ MEXaHH4Y€CKUM MepeEMEIINBAOIIIUM

YCTPOMCTBOM).

[To Bcem sTamam KypcoBOro mpoekTa oGopmIIsIeTCsl eauHasl MOsICHUTENbHAs 3amucka. B

MOACHUTCIIBHYIO 3alIMCKY BKIIIOYAIOTCA MPOCKTHBIC U IMIPOBEPOUYHBIC PACYCThI TUIIOBBIX 3JICMCHTOB
B COOTBCTCTBHU C HeﬁCTBYIOHIHMH MCTOJHUKaMU. HpOI/IBBOJII/ITCSII

I.

Nk

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

BBIOOP KOHCTPYKITHOHHBIX MaTEPHUAIIOB;

pacyeT OCHOBHBIX T€OMETPUUYECKHIX pPa3MEpOB armapara;

pacyeT TOJIIIMH CTEHOK armapara i pyoOaliky;

mo00p MPHUBOIA;

pacuet (hIaHIIeBOTO COSAMHEHHSI KPBIIIKU C KOPITYCOM aIlapara;
pacyer Bajia MEUIaJIKA Ha BUOPOYCTOWYHBOCTH U IPOYHOCTH;
11o00p U pacyeT My(ThI;

Mo00p M pacyeT YIJIOTHEHUSI.

MoayJn 2. «HepTe:k 00111ero BUaa anmnaparay.

BoinonHsiercss yeprexx oOmiero BuAa ammapata ¢ BUIAMM, pa3pe3aMu, CEUYEHUAMU H
BBIHOCHBIMH JJIECMCHTAMH, JAarONIMMHU IIOJTHOC HNPCACTABJICHUC 00 ero yCTpOfICTBC U IPUHIUIIC
paboTsl. YepTex oOuiero Buaa anmnapara coJIepKuT:

N3obpaxenue anmapara (BUABI, pa3pe3bl, CEYCHUS, BHIHOCHBIE JIEMEHTHI), COJIEPKAIINe
OKOHYATEJIbHbIE KOHCTPYKTUBHbBIE PELICHUSI.

OcHOBHBIE pa3MepBI.

Pacrnionoxxenue mrynepos, JIr0Ka, ONOp armnapara.

Tabnuiy Ha3HaueHUs MITYLIEPOB B anmapare.

TexHn4YecKyro XapaKTepUCTUKY U TEXHUYECKHE TPEOOBAHUS K HEMY.

Ha BTOpOM nHCTE BBINOJHSIOTCS YEpTEXH COOPOUHBIX €IUHUL] U jAeraneil. YUeprexu
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BBITIOJTHSIOTCS HA JiucTax ¢popmara Al.

KypcoBoii mpoexT sBisieTcs: caMOCTOSITENIbHOM paboTON CTYJI€HTa, KOTOPbIM HECET MOJIHYIO
OTBETCTBEHHOCTh 3@ €€ KauecTBO (IPAaBWIBHOCTh pacueToB, oOQopMiieHHE uepTexeill) u
CBOEBPEMEHHOCTh BBIIIOJHEHHSI BCeX 3TanoB padot. [IpenonaBarens — pyKOBOJIUTENb HPOEKTa
HampaBigeT pabdoOTy CTYIEHTa, KOHCYJIbTHUPYET IO HESACHBIM BOIpOCaM, OINpeAeNsieT CTENeHb

3aBEPIICHHOCTH OTACIBHBIX 3TAMOB MPOCKTUPOBAHUSI.
4. O0beM yueOHOM THCUMTIHHBI

. B 3auerHbIx B akanem.
Buner yue6HOM paboThI

eIMHUIIAX gacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,45 16
[TpaxTnueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 2,55 92
KoHnTakTHas camocrositenbHas pabota 0,4
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 91,6

Buja koHTpoJs:

Kypcosoii npoext/3auer ¢

OLICHKOM
Bunel yue6HOM paboThI B sauetnpix B actp.
eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 10 Y4e0HOMY IUIAHY 3 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,45 12
[Tpaxtnueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 2,55 69
KoHTakTHas camocrosiTesnbHas paboTa 0,3
CaMOCTOSTENbHOE N3YUYEHHUE PA3/I€TI0B JUCHUIIIIMHbI 68,7

Bujx koHTpoJs:

Kypcosoii npoext/ 3auer ¢
OLICHKOM

AHHOTaIUA padoyei MporpaMmMspl JUCHUIIJINHBI
«JIeKTHUBHBbIE JUCHUNIUHBI 10 (PU3NYECKOH KYJIbTYpPe H CIOPTY»

(b1.B.20)
1. Henap aMcUMIVIMHBI — OBJAJEHUE CHCTEMON NIPAKTHUYECKUX YMEHUNH U HaBBIKOB,
oOecrieunBarOIMX  COBEPLICHCTBOBAaHME  ICUXO(PHU3UYECKHMX  CIIOCOOHOCTEW;  pa3BHUTHE

CIOCOOHOCTEN HCIO0Ib30BaTh pa3HOOOpa3Hbie (GOpMbI PU3NUECKON KYIbTYpHI, CIIOpPTa U TypuU3Ma
JUI COXpPaHEHMsI U YKPEIUIEHHs] CBOErO 3JI0POBbS U 370POBbsSI CBOMX OJIM3KUX B MOBCEAHEBHOMU
KU3HU M MpodeccuoHalbHON JesATeNbHOCTH; (HOPMHUPOBAHME MOTHBAIL[MOHHO-IIEHHOCTHOTO
OTHOIICHUSI K (U3NYECKON KyNbType, (pU3MUeCKOMY COBEpIICHCTBOBAHHIO U CAMOBOCIIUTAHHUIO,
YCTaHOBKA Ha 3/I0pOBbIi 00pa3 *U3HU; 00yYeHHE TEXHUYECKUM U TaKTUYECKUM MpUeMaM OJHOIO
13 BUJIOB CIOPTA.

2. B pe3yabrare u3y4YeHHMs [MCHUILIMHBI O0y4yaluuiicsi 10 Mporpamme
0aKkaJaBpUATA N0JI/KEH:

Obnadams cnenyronumu 00mekyasTypHbiME (OK) KoMmeTeHInsaMu:

—  CIOCOOHOCTH K camoopranuzanuu u camooOpaszosanuto (OK-7);

— CIIOCOOHOCTH HCIIOJIb30BaThb METOJAbl U CpeACTBa (U3UYECKON KYIbTYpbl JUIsS

oOecrnieueHus MOJHOLIEHHON colMaabHOU U npodeccuoHanbHol AestenpHoctu (OK-8).

3namew:

—  HAay4YHO-IPAKTHYECKHE OCHOBBI (PU3NYECKOU KYIbTYpPBHI U CHOPTA;

—  COLMAaJbHO-OMOJOrHYECKHE OCHOBBI (PU3NYECKOU KYIbTYPBHI U CIOPTA;

—  BJIMSIHHE O3JI0pPOBUTENBHBIX CUCTEM (DU3MUECKOrO0 BOCHUTAHMS Ha YKpEIUIEHHE

3/10pOBbsI, TPODUIAKTUKY NPOPECCHOHATBHBIX 3a00JI€BaHUI U BPEIHBIX PUBBIUEK;

— CcrmocoObl  KOHTPOJS U OLEHKM  (U3MYECKOro  pa3BUTUS U (PU3MUECKO

MIOATOTOBJIEHHOCTH;
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— TMpaBuUiia U CHOCOOBI IUIAHWPOBAHMS MHIAUBUAYAJIbHBIX 3aHATUN PAa3IMYHON LEIEeBOU

HaIpPaBJIEHHOCTH;

— cnoptusHele Tpaguuun MXTU-PXTY nm. /I.1. Menneneesa.

Ymemy:

—  BBINOJHATh MHIUBUIAYAJIbHO NOJOOpaHHBbIE KOMIUIEKCHI IO (PU3MYECKON KyJIbType U

Pa3IMYHbBIM BUAM CIIOPTa;

—  OCYILIECTBJISTH CAaMOKOHTPOJIb 3a COCTOSIHUEM CBOErO OpraHu3Ma M coOIro/aTh

[IpaBUJIa TUTUEHBI U TEXHUKH 0€30M1aCHOCTH;

—  OCYILIECTBJISTh TBOPUECKOE COTPYIHUYECTBO B KOJUIEKTHBHBIX (POpMax 3aHITHUN

¢bu3nyecKoil KyJabTypoil U CIOPTOM;

—  BBINOJHSATH NPUEMBI 3aLIUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

— cpeAcTBaMM U METOJAMHU YKPEIUIEHUS WHAMBUAYAJIbHOTO 310pOBbs, (PU3MUECKOTrO

CaMOCOBEPILIEHCTBOBAHMUS;

— JIOJDKHBIM  ypOBHEM  (U3MYECKON  MOJArOTOBJIIEHHOCTH, HEOOXOJHWMBIM  JJIs

KayeCTBEHHOI'0 YCBOEHHS IPO(ECCUOHATILHBIX YMEHUN U HAaBBIKOB B IIpoliecce 00ydeHus B

BYy3€, s o0ecrieueHus: MOJHOLIEHHON COIMaIbHON U MPOo(eCcCHOHATBHON JesITeNbHOCTH

[I0CJIe OKOHYaHUS y4eOHOTO 3aBE/ICHUS;

—  TEXHUYECKMMHM U TAKTUYECKMMU HaBBIKAMU B OJJTHOM U3 BUJIOB CIIOPTA.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Kypc mucuuminipl « QJIeKTUBHbIE TUCHUILIMHBI 10 (U3HYECKOil KyJIbType H CHOPTY»
peayin3yeTcsl yepe3 BapuaTUBHBIN KOMIOHEHT (3JEKTUBHBIM Moayib) 328 akan. yacoB / 246 actp.
yacoB (BUJ CHOpTa MO BBIOOPY CTYAEHTA), B 3a4€THbIC €IMHULBI HE IEPEBOJUTCS, SIBJIAETCS
00s3aTeNbHBIM ISl UCTIOJIHEHUS IIPU OYHOU (hopme 0OVUeHUs..

[IporpaMmma paccunTaHa Ha W3y4€HUE IUCIHUIUIMHBI «JJIEKTMBHbIE JAWUCHMILIMHBI IO
¢puznyeckoii KyJabType M CHOPTY» B TEUEHHE IIECTH CEMECTPOB U IMpPEANojaraeT, 4ro
oOyyarouyecs: MMEIT TEOPEeTUYECKYI0 MOATOTOBKY B 00JacTH AUCUMIUIMHBL «Du3ndeckas
KyJIbTypa U CHOPT», 3aKaHYMBAETCS 3a4eTOM B KOHIE Kaxjaoro cemecrtpa. KoHTpoib
yCIIEBAEMOCTHU CTYJEHTOB BEJIETCS 1O MPUHITON B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

IIpakTnyeckue 3aHATHS.

[IpakTrueckuil pa3aen mporpaMmbl peanu3yercsi Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHUSX B
y4eOHBIX TpyIIax Mo oouieil Gpu3nyeckoil MoAroTOBKE UM 10 BEIOpAaHHOMY BHJLY CIIOPTA.

[IpakTyeckue 3aHATUS [OMOTAIOT MPUOOPECTH OMNBIT TBOPYECKOW IMPAKTUUYECKON
NEeSITEIbHOCTH, Pa3BUBAIOT CAMOCTOSITEIbHOCTh B (DU3MUECKON KyJIbType U CHOpPTE B LENSIX
NOCTHXKEHHUSI  (DU3MYECKOTO  COBEPLIECHCTBA, IOBBIIIAIOT YpPOBEHb (YHKIMOHAJIBHBIX U
JIBUTATEJIbHBIX CIOCOOHOCTEN, HaIIPaBJIEHHO (POPMHUPYIOT KauecTBa U CBOICTBA JIMYHOCTH.

[IpakTrueckuii pas3aen BKIOUaeT B ceOs Moapasaeibl: 1o o0mel pu3niyeckoi moAroToBKe
(O®II) u cnenmanpHOM pusmueckoi noaAroToBke mo suaam cnopra (COII).

Y4eOHO-TpEHUPOBOUHbIE  3aHATHS ~ Oa3UpPYyIOTCS HAa  HIMPOKOM  HCIIOJIb30BaHUU
TEOPETUYECKUX 3HAHUNW M METOJMYECKHMX YMEHUN, Ha NPUMEHEHUU Pa3HOOOPa3HBIX CPEJICTB
(bu3nyecKoi KyJabTyphl U CIIOpPTA.

VYnaensercs BHMMaHHE BOIpPOCAM IMPOBEACHUS COPEBHOBAHMM (IpaBuiIa COPEBHOBAHMIA,
CUCTEeMa PO3BITPHILIEH, OnlpeiesieHue nodeanTenei, 000py10BaHUE U UHBEHTAPB).

KpurepueM ycnemHocTu OCBOEHHsI y4eOHOIO Marepuaa sIBISIETCS SKCIEepTHas OLEHKa
IIPENO/IaBaTells, YYUTBIBAIOIIAS peYIAPHOCIb NOCeujeHUus: 00A3AMeNbHbIX YY4eOHbIX 3aHAMUL,
BBINIOJIHEHUE YCTAHOBJICHHBIX Ha JAHHBIA CEMECTP KOHTPOJbHBIX HOPMATHBOB (TE€CTOB) OOIIEH
¢bu3nyeckol U CHOPTUBHO-TEXHUYECKONW MOJIrOTOBKM JJISi OTHEJBHBIX TPYII pa3iudyHON
CHOPTUBHOM HANPABJIECHHOCTH.

Moayias 1. OCHOBBI NOCTPOCHHUS O0310POBHUTEILHON TpeHHMPOBKH. Teopernuyecko-
MeTOoJuYeCKHe OCHOBBI (U3NYEeCKOil KyJIbTYpPhI U CIIOPTA.

1. O3znopoBuUTENIbHAS HANPABJIEHHOCTh — KaK Ba)KHEUIIUIN MPUHIMI CUCTEMBI (PU3HUECKOTO
BocruTaHus. OCHOBBI TOCTPOECHUSI 03JOPOBUTEIILHON TPEHUPOBKH.
2. @U3KyIbTYPHO-03I0POBUTEIIBHBIE METOJAUKHN U CUCTEMBI.
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3. OneHka COCTOSIHMSL 3J0pOBbS M (PU3MUECKOH MOATrOTOBIEHHOCTH 3aHUMAIOIIMXCS
(bu3nyecKoi KyabTypoil U CIIOPTOM.

Mopayas 2. JIBuratejbHble BO3MOKHOCTH 4YeJ0BeKa — BOCHUTaHHE (PU3MYECKHX
kavecTB. BOCK I'TO.
I. [TosiBnenue u BHeapenue komiuiekca ['TO
2. Bocrnutanue ¢usnyeckux kauecTB oOydarolmuxcsl (OTAENbHbIE KAaU€CTBEHHBIE CTOPOHBI
JIBUTATEJIbHBIX BO3MOKHOCTEN YEJIOBEKA).

Moayaps 3. MeToauka opraHu3aliii M NPOBeJeHHUs CIHOPTUBHBLIX COPEBHOBAHMI U
(pU3KYyIbTYPHO-MACCOBBIX MEPONPUSTHH.
1. XapakTepucTUKa CHOPTUBHBIX COPEBHOBAHUMN U (PU3KYJIBTYPHO-MACCOBBIX MEPOIPUSITHH.
2. @enepanbhblii 3akoH 0T 04.12.2007 Ne 329-®3 «O ¢usnueckoil KylbType U CIOPTE B
Poccuiickoit ®enepauun». OpraHuzanus CHOPTHUBHBIX Meponpusituil. VIHBEHT-MEHEIKMEHT B
cropre.
3. OcHoBHble MOHATUS ATHKU cnopTa. Fair Play. Ilpodunakrtuka HapylieHU#d CIOPTHBHOMN
3THKH (60opbOa ¢ nonuHrom B ciopre). BAJIA.

4. O0beM yueOHOM TUCUMIUIUHBI (BAPUMATHBHBINH KOMIIOHEHT)

Bcero B CemecTpbl
Bun yuebnoit paboTsl aKazeMm. I 11 I v
qacax
O01mas Tpy10eMKOCTh JMCHHIIJIMHBI 110 328 56 92 90 90
Y4eOHOMY IVIAHY
KonrakTHass pabora — ayauTOpHbIe 192 32 64 64 32
3aHATHS:
[TpakTnueckue 3anstus (113) 192 32 64 64 32
CamocrositesbHast pabora (CP): 136 24 28 26 58
Buja nToroBoro KOHTpoJIsi: 3aver | 3auer | 3auver | 3auer
Bcero B CemecTpbl
Bun yuebnoit paboTsl acTp. I II I v
qacax
OO01mas Tpy10eMKOCTb JMCHHIIJIMHBI 110 246 42 69 67,5 67,5
y4eOHOMY IVIAHY
KonrakTHass pabora — ayauMTOpHbIe 144 24 48 48 24
3aHATHS:
[TpaxTuueckue 3anstus (113) 144 24 48 48 24
CamocrositesbHas padora (CP): 102 18 21 19,5 43,5
Buja nToroBoro KOHTpoJIsi: 3auer | 3auer | 3auer | 3auer
o 4.4.3. IlucuMinHbI BAPHATUBHOM YacTH (IMCUUILIMHBI 110 BHIOOPY)

[ ]
AHHOTANUA pado4yeil NPOrpaMMbl AUCUUIIMHbBI
«BbluncjanTeIbHASE MATEMATHKA B TEXHOJIOTHU MATEPHAJIOB M IPHUOOPOB JIEKTPOHHOM
TeXHUKHU ¥ HaHOdJIeKTpoHuKkw» (b1.B./JIB.01.01)
1. Heau u 3aga4y AUCHUTIIHHBI
Heap mnporpamMMbl: HAyYuTh CTYIAEHTOB TEOPETUYECKUM 3HAHHUSM W MPAKTUYECKUM
YMEHHUSIM U HaBbIKAM HCIIOJIb30BaHUS COBPEMEHHBIX MATEMAaTUYECKUX METOJOB C MPUMEHEHUEM
nmakera wmarematudeckux nporpamm MATLAB jang  pemeHus IMIMPOKOTO Kpyra 3axad
BBIUHUCIIUTEIBHON MaTEMaTUKH.
[lenpro HacTOSIIIIETO Kypca SBIAETCS OOYYEHHE CIylIaTelIe COBPEMEHHBIM METOJaM
pacyeToB, pPACUETHBIX HUCCIIECIOBAHUM, aHAM3a, ONTUMH3ALHUHN MPOLIECCOB MHKEHEPHBIX 3aJad C
HCIIOJIb30BAHUEM MaKeTa MaTeMarnueckux nporpamm MATLAB
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2. TpeGoBaHus K pe3yabTaTaM OCBOCHUS THCUHUILIMHBI

N3ydenne aucuMIuiMHbl Npu NOAroToBKe Mo HampasieHuto 18.03.01 «Xumuueckas
TEXHOJIOTHS» TI0 TIporpamme OakajiaBprara «XMMHYECKash TEXHOJIOTUSI MaTepHUaioB U MPHOOPOB
JNIEKTPOHHOM TEXHUKM W HAHOAJICKTPOHHKH» CIOCOOCTBYET (POPMHPOBAHUIO CIICTYFOIINX
KOMITETCHIIUI:

IIpogpeccuonanvhuix:

CIIOCOOHOCTBIO TPOBOJUTH AHAIU3 CHIPhS, MATEPUATIOB M TOTOBOM MPOIYKIIMH, OCYIIECTBIISITH
o1eHKY pe3yabTaToB ananu3a (I[1K-10);
CIOCOOHOCTBIO TUIAHUPOBATh W MPOBOJAUTH (PU3MUYECKHE W XHMHYECKHE OSKCIICPUMEHTHI,
MPOBOJUTH OOpPAaOOTKY WX PE3YJIbTAaTOB W OILICHUBATh IOTPEIIHOCTH, BBIJBUraTh THUIIOTE3Bl U
YCTaHABIWBATh TPAHUII WX MPUMEHEHHS, MPUMEHSATH METOJbl MATEeMaTHYECKOTO aHaiu3a |
MOJENUPOBAHUS, TEOPETUUECKOTO U 3KcIepuMeHTanbHoro uccnenaopanus (I1K-16);

B pesynbpTaTe nzydeHus: IUCIUIIINHBI CTYACHT JI0DKEH:
3namow:
(HUBUKO-XUMUYECKHE U XUMHUKO-TEXHOJIOTHIECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS TTPOIIECCOB
M3MEHEHHUS arperaTHOTO COCTOSIHUS Mapo(Ta30)-KUJKOCTHBIX CUCTEM, PEAKTOPHBIX IIPOIIECCOB U
OCHOBHBIX TTPOIIECCOB pa3/IeJICHUSI XUMUYIECKON TEXHOJIOTHH;
METO/IbI U AJITOPUTMBI KOMIIBIOTEPHOTO MOJCIIUPOBAHUS OCHOBHBIX MTPOIIECCOB XUMUUYECKOU
TEXHOJIOTUU ¥ TEXHOJIOTUYECKUX CXEM XUMHUUYECKHX IMPOU3BOJICTB;
MIPUHIIUATIBI TPUMEHEHHUST METOA0JIOTUH KOMITHIOTEPHOTO MOJICTUPOBAHUS XUMHKO-
TEXHOJIOTHYECKUX MPOIIECCOB MTPU aBTOMATU3UPOBAHHOM MPOCKTUPOBAHUH M KOMIIBIOTEPHOM
YOPaBICHUU XUMHUYECKUMU MMPOU3BOICTBAMH.
Ymems:
pemaTrh  3aJa4yd  KOMITBIOTEPHOTO  MOJICIMPOBAHMS  MPOIECCOB  Mapo(raso)->KUIKOCTHBIX
paBHOBeCHi1, abCOPOLIMH, TUCTUIUISLNH, PEKTUPUKAIIUN U KUJKOCTHON IKCTPAKIINH;
MIPUMEHSTH IMOTYyYCHHBIC 3HAHUSI IPU PEIICHUH MPAKTHYECKUX 3a7]a49 KOMITBIOTEPHOTO
MO/ISTUPOBAHUSI OCHOBHBIX IMPOIECCOB XUMHUECKOU TEXHOJIOTHH M TEXHOJIOTHIECKUX CXEM
XUMHUYECKUX TTPOU3BOICTB.
Bnaoemo:
METOJIJaM1 TPUMEHEHUS CTAaHJAPTHHIX MaKeToB NMpukiIagHbix mporpamm (I1I1I1) u makeros
Moenupyroux mporpamm (IIMII) mis MmoxenupoBaHust OCHOBHBIX ITPOILIECCOB XMMUYECKOM
TEXHOJIOTUU ¥ TEXHOJIOTHIECKUX CXEM XUMUYECKUX MTPOU3BOICTB.
3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Beenenue. Llenn n 3anaun kypca. Kparkuii nCTOpU4EeCKU O4epK pa3BUTHUSA
OTEYECTBEHHOM M 3apyOCKHOM BBIYUCIUTEIIFHOU MaTeMaTuku. OCHOBHBIE 3TaIlbl pa3paboTKH U
peanu3anuy arOpUuTMOB Ha KOMIThIOTEpaXx.

Moayas 1. BprumciaurenbHass marematuka. OcCHOBHbIE 3Tanbl: pa3padoTka M
peajqu3anusi aJIrOpuTMOB Ha KoMmmnbloTepax. Cucrema komnbioTepHoii matematuku (CKM)
MATLAB nas1 pemieHust 3a1a4 BbIYMCJIUTEIbHOM MaTeMATUKH.

Tema 1.1. Co3nanue M-nporpaMM U _OCHOBHbIE onepaTopbl M-si3biKka NPOrpaMMUPOBAHUS
MATLAB. BapuanTsbl cTpYKTYpbI nporpamm Ha MATLAB.

Opranusanus padouero crona Desktop Layout;

OcHosHnble onepanuu B Command Window;

OcHosHnble onepanuu B Editor;

JluneitHo opraHu3oBaHHas mporpamma (ajaropuT™);

BetBnenust ¢ oqHUM ycIoBHEM, HECKOJIBKUMH YCIOBHUSIMHU, BJIOYKEHHBIE, CO CITUCKOM YCJIOBHUH. if,
switch; morudeckue onepanuu and, or, not;

[uxiapl cO CYETYMKOM, C TPEAYCIOBHUEM, C TIOCTYCIOBHEM, C IPEPHIBAHHEM TIOJHBIM U
MpEepHIBAHUEM YACTUYHBIM, C 33/IaHHBIM I1arOM CYETUHKA, C OTACIbHBIM OTCUETOM uTepaluii; for,
while, break, continue; ¢ BpI30BOM (hyHKIIWI; ¢ nuamoroM ¢ mosb3oBareraeM B Command Window
Y B CIICIIMAIBHBIX IAJIOTOBBIX OKHAX;

Tema 1.2 CranjapTHble M HecTaHIAPTHble (yHKUMU M-si3blka NPOrPAMMHPOBAHUS M
OCHOBHbIe pemateu (solvers) MATLAB.
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OyHKIMHU ¢ TpaduyecKuM BbIBOJIOM pe3yabTaToB; plot, subplot, surf, mesh, polar;
@OyHKIMHU C YUCIOBBIM BbIBOJIOM pe3ynbTaroB B Command Window;
DYHKIMHU C 3aMKUCHIO PE3YJIBTATOB B (haid;
OYHKINHU, BIIO)KEHHBIC B TJ1aBHYIO () YHKIIHIO;
OYHKIMU € TIEPEMEHHBIM YHCIIOM apTyMEHTOB;
DYHKIMHU, BBI3BIBAIOIINE APYTYIO QYHKINIO, UMsI KOTOPOU MepeaHo KaK apryMEHT;
Mopayas 2. BekTtopbl 1 MaTpunbl. CucreMa JIMHEHHBIX ajaredpandeckKux ypaBHeHMH
(CJIAY).
Tema 2.1. OOpaTHasg MaTpuLa. Y MHOKEHHE MATPHIL
Omnepatop inv;
Omnepatopsr strcat, int2str, num2str;
Omnepatops! length, min, max, mean, sort;
Omnepatopsr dot, tril, triu, eye, zeros, ones, diag;
Omnepatopsl rand, linspace, logspace, repmat;
Omnepatopsi size, det, trace, norm;
Tema 2.2. Meroa I'aycca. MeToa IPOCTBIX UTEPALIHIA.
Oneparopsl linsolve, rank, eig;
Tema 2.3. O0yCJIOBJICHHOCTD cHcTeMbl. YK cJ10 00YC/I0BICHHOCTH.
Omnepatops! cond, rcond;
Moayas 3. O0padoTka pe3yjbTATOB M3MepeHHMsi OAHOM BeauuyMHbl. [IpudimkeHue
byHkuun
Tema 3.1. Kputepuii CTbl0/IeHTA.
Omneparops! polyfit, polyval;
Tema 3.2. Annpokcumanms.
Omnepatop Isqcurvefit;
Tema 3.3. UuTepnojsiuus.
Omneparopsl interpl, linear, spline, nearest;
MonayJnb 4. UucieHHOe MHTETPUPOBaHUe
Tema 4.1. MeToabl IPSIMOYI0J1bHUKOB
OmnepaTopsl sum, mean;
Tema 4.2. MeToabl Tpanemnuii
Omnepatop trapz;
Tema 4.3. Metroa Cumiicona
Omnepatop quad, int;
Tema 4.4. Metoa HoloTona-Koteca 8 mopsijika
Omnepatop quads;
Monayab 5. YpaBHeHHe ¢ OJHUM HEU3BECTHBIM
Tema 5.1. Meroa 1e1eHUS 110N0JIAM
Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. Meroa kacaTeJbHbIX
Omnepatopsl roots, poly, fzero;
Mopayasb 6. CucreMa HeJIMHEHBIX YPaBHeHMil
Tema 6.1. Meroa Heworona-Padcona
Omnepatopsr solve, diff, subs;
Tema 6.2. MeTo/1 IPOCTHIX UTEPALIUIA.
Omnepatops! simplify, collect, pretty;
Moayab 7. OnHOMepHasi ONTUMM3ALUS
Tema 7.1 MeTobl 0THOMEPHONH ONTUMHU3AIUHI
Omneparops! fminbnd;
Moays 8. MHOromMepHasi ONTUMHU3aLUs
Tema 8.1 MeT01bI MHOTOMEDPHOM ONITMMM3AIMH
Omnepatops! fminsearch, linprog, fmincon,;
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Monyas 9. InddepenunanbHble ypaBHEHHU S
Tema 9.1 Meroas! perienns auddepeHnnanbHbIX YPABHEHHUI.
Omnepatops! dsolve, diff;

3akiroveHue. 3aKIIOUUTEIbHAS JIEKIMS 110 TIOJBEACHUIO UTOTOB Kypca.
4. O0beM JTUCHUILIMHBI U BU/bI Y4eOHOH padoThl

. B 3auerHbIx B akanemmnuecknx
Bun yuebnoit paboTsl
eIMHUIIAX yacax
OO0masi Tpy10€eMKOCTb AUCIUNIJIMHBI 3 108
10 y4e0HOMY ILIAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32
Jlaboparopusie paboThI (J1ab) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
IloaroroBka k 1a60paTOpHBIM paboTam 1,055 38
CaMocTOsATENbHOE N3YUYCHHE Pa3/IeNIOB Kypca 1,055 37,8
KoHTakTHas camocrosiTesnibHas paboTa 0,2
Bua konTpoas: 3auer
B 3auerHbIx B
Bun yae6noit paboThl e JUHHIIAX ACTPAHOMHUYECKHX
yacax
OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 3 81
10 y4e0HOMY ILIAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 24
Jlaboparopnsie paboTsI (J1ab) 0,89 24
CamocrositesbHas padora (CP): 2,11 57
[ToaroroBka K 1abopaTOpHBIM paboTam 1,055 28,5
CamMocTosATenbHOE N3YUYCHHE Pa3/IesioB Kypca 1,055 28,35
KoHTakTHas camocrosiTesnibHas paboTa 0,15
Bua konTpoJsi: 3ayer

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«luckpernas maremaruka» (b1.B./1B.01.02)

1. Heau u 3aga4u AUCHUTIITHHBI

Henabo aucuMnMHbl sBiIseTCS (OPMUPOBAHUE Y CTYAEHTOB CHCTEMbl OCHOBHBIX
MOHATHM, MCHOJb3YEMbIX JJIsi TOCTPOCHUS BaKHEMIIUX MaTeMaTHMYeCKUX Mojened, u
MaTeMaTUYECKUX METOJIOB JJISl ONKUCAHUS PA3JIMYHBIX POIECCOB.

2. TpeOoBaHusl K pe3yJibTaTaM 0CBOEHHS AU CHMUILIMHBI

N3yuenue kypca [luckpeTHol MaTeMaTUKH NPU MOATOTOBKE OaKajJaBpOB M0 HAPaBIECHUIO
18.03.01 XumMun4yeckasi TeXHOJIOrHus, NPOGUIbL «XHMMHUYECKAs TEXHOJIOIHMS MaTEPHATOB U
NpHOOPOB IEKTPOHHOI TEXHUKHU U HAHOJIEKTPOHUKH» CIIOCOOCTBYET IPUOOPETEHUIO
CHEAYIOUIUX KOMIIETEHIIHM:

2.1. IlpodeccronanbHble:
- CIIOCOOHOCTHIO MPOBOJIUTH aHAJIU3 ChIPbs, MATEPUAIOB U TOTOBOM MPOAYKIIMHU, OCYLLIECTBISATh
olleHKY pe3yabTaToB aHanu3a (I1K-10);
- CIIOCOOHOCTHIO MJIAHUPOBAThH U MPOBOJAUTH (PU3UYECKUE U XUMUYECKUE SKCTIEPUMEHTHI,
MIPOBOJUTH 00pabOTKY MX PE3yIbTAaTOB U OLICHUBATh MOI'PEIIHOCTH, BHIIBUTATh THUIIOTE3bI U
YCTaHABJIMBATh IPAHULIBI UX PUMEHEHUS, IPUMEHATh METO/Ibl MATEMaTUYECKOIO aHAIN3a U
MOJENIUPOBAHUS, TEOPETUUECKOTO U dKcIepuMeHTanbHOro uccnenpopanus (I1K-16).

B pe3yabTaTe udyuyeHusi AUCHMIIMHBI CTYAEHT 10JI7KEH:
3HATh:
-OCHOBHBIE€ MOHATUS U METOJbl JUCKPETHON MaTeMaTHKH, MaTEeMaTHYECKHUX METOJIOB peleHUs
npodeccroHaIbHBIX 3a]au.
yMeTb:
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- IPUMEHATh MAaTEMAaTUYECKUE METOIbI TP PEIICHNH TUIIOBBIX MPOPECCUOHANBHBIX 3a/1a4.
BJIAJETh:

-METOJ]aMH TIOCTPOEHUS MaTeMaTUYeCKONW MOJENNM THUIOBBIX MNPOPECCHOHATBHBIX 3adady U
coJiepKaTelbHON HHTEPIIPETALMY OJTYYEHHBIX PE3Yy/IbTaTOB.

3. Kparkoe cogep:xanue JTUCUMIJIMHBI:

4 CEMECTP

1. Beenenue.

Ponp  nmuckperHodt mareMaTuku HpU  pa3paboTKe M OAKCIUIyaTalMd  XUMHUKO-
TEXHOJIOTUYECKHX CUCTEM.

2. DJieMeHThI TeOPHU MHOKEeCTB U ajiredpanvecKue CTPyKTYypbl.

BBenenue B AucKpeTHYIO0 MaTeMaTuky. PoJib JUCKpeTHON MaTeMaTuKU MpH pa3paboTke U
AKCIUTyaTallui XMMHKO-TEXHOJOTMYECKUX cucTeM. MHOKeCTBa, OTHOLIEHUS U QyHKIMU. 3a1aHue
MHOYECTB U OCYIIECTBIIeHHEe omnepanuii Haa HuMH. CriocoObl 3amanus. Onepanuu 00beTMHEHMUS,
NepeceyeHmsi, pPa3HOCTH, [OIMOJHEHHUS U JeKapToBa NpPOU3BEJIEHUS. AKCHOMATHKa TEOpUHU
MHOecTB. AnreOpa Kanrtopa. Munumu3zanus npejacraBieHuil MHOXkecTB. Juarpammbl Ditnepa-
Benna. bunapubie otHomeHusi. CriocoObl 3aanuss OMHApHBIX OTHOIIEeHUH. CBoMCTBAa OMHAPHBIX
oTHomeHU. PazOuenus. OTHOIIEHMS] SKBUBAJIEHTHOCTH W mopsaka. IlpencraBienue n-apHbIX
OTHOIIEHUH OuHapHbIMU. AnreOpa oTHoumeHuil. OyHkiuu. MHbEeKus, cropbekuus U OUeKLus.
Anrebpandeckue ctpykTyphl. [lomyrpynmbel. Mownounel. ['pynmel. Iloarpymmer. Luxnuueckue
rpynnsl. 'pynnel  noacraHoBok. M3omopdusm rpynn. CMmexHble KJIacChl 10 MOATPYIIIE.
Hopmanbnsie nenurenu. @akrop-rpynnsl. Konbla: onpenenenus, CBOMCTBa, mpuMepsl. [os.

3. JJieMeHThI Teopuu rpagos.

I'padpl. 3amanume u xapakrepuctuku rpados. Buasr rpados. Iloarpadsr. Matpuibt
CMEXHOCTH U MHIMJEHTHOCTU. Crenenu BepimnH. Mapuipytel Llenu. Luknsl. Paccrosinue mexny
BepmMHaMmu. Juamerp u paauyc rpada. YHapHble U OMHAapHBIE oOllepalMu Haj rpadamu.
Hononuenue rpada. Yaganenue u 100aBICHHE BEpHIMH. YaaleHue M jgoOaBiieHue pedep.
Otoxnectsiienue BepiinH. Pacmernenue BepmnH. O0benunenue rpados. [lepeceuenue rpados.
Komnonentsl  cBs3HOCTH. Moctel. Bepmmunas wu  pebepHas  CBSI3HOCTB.  CBS3HOCTH
OpUEHTUPOBAHHBIX I'padoB. AJTOPUTM BBIYUCIIEHUS CBSI3HOCTH. BHYTpEHHsSI yCTONYHBOCTb.
Bepmmnnoe uncio HezaBucuMOCTU. PebepHoe umcio He3aBUCHUMOCTH. BeprinHHoe u pedepHoe
nokpeitTue rpada. BremHsas yctoiumBocTh. BepmmHHOE u pebepHOE UYMCIO BHEIIHEH
ycToMuMBOCTH. [[UKIBI M pa3pes3nl. DinepoBbl UKL ['aMUIbTOHOBBI HMUKJIBL [lmanapHOCTh M
ykaaaka rpados. ['panu miockoro rpada. Packpacka rpados. Xpomatudeckoe uucio. ['unoresa
yeThipex Kpacok. JlepeBbs. Onpenenenus. Croiicta. Teopema Konu. dynmameHTabHas cucreMa
nukioB. OCTOB HaMMEHBIIEro Beca. YIOpsAJIOUYeHHbIE JiepeBbsi. buHapHble nepeBbs. JlepeBbs
COPTUPOBKH. AJITOPUTM MOKCKA B IEPEBE COPTHUPOBKHU.

4. ByaeBbl pyHKIUH.

Anrebpa noruku. bynessl pynkuuu. CrnocoOsl 3aganust. byneBsl GyHKIIMN OJHOW U JBYX
MIEPEMEHHBIX U UX cBoMcTBa. PopMmyibl OyneBoit anreOpbl. OCHOBHBIE 3aKOHBI OyJIeBON aJreOphl.
OkBuBajIeHTHOCTh (opmyn. Ilpunnun nBoiictBeHHOCTH. COBEpIIEHHBIE JU3BIOHKTUBHBIE U
COBEpUICHHbIE KOHBIOHKTHBHbIE HOpMalibHble (GopMbl. CHCTEMBI 3JIEMEHTapHBIX OYJIEBBIX
¢byHkiui. OYHKIMOHAIBHO IOJHBIE CHUCTEMbI 3JE€MEHTApHBIX OyneBblXx (QyHkuuid. [Ipumepsr
(YHKIIMOHAIIBHO TIOJIHBIX 0a3ucoB. BaxkHel e 3aMKHyThIE K1acchl. Teopema o pyHKIIMOHAIBHOU
nosiHoTe. Munumu3anus OyneBbsix GyHkuuid. CokpalleHHas, TyIMKOBasi U MUHUMaJIbHas (JOPMBIL.
Kapter Kapno. Meton coueranuss uaaexkcoB u Meron KyaliHa. MuHMMHM3aUsl KOHBIOHKTUBHBIX
HOpMaJbHBIX (GopM. O030p NMpHIIOKEHUH TUCKPETHOM MareMaTuku. PazpaboTka 3¢¢peKTuBHOIrO
MaTeMaTH4eCKOro, IPOrpaMMHOr0, MHPOPMAIIMOHHOTO U TEXHUYECKOTO 00ecredyeHUsl Ha OCHOBE
METO/I0B AUCKPETHON MaTeMaTUKHU.

5. UcunciieHHe BBICKa3bIBAHM.

BBenenue B Marematuueckyro JIoruky. Kparkue cBeaeHus U3 UCTOPUM MaTeMaTUYECKOM
goruku. Poyib MaremaTHueckoW JIOTMKM TIpH pa3paboTKe U  JKCIUIyaTallud XHMHKO-
TEXHOJIOTHYeCKUX cucteM. PopMaibHble akcuomMaTHueckue cucrteMbl. CHUMBOJIBI, BBIPAXKECHUS,
¢dbopmyibl, akcoMbl. [IpaBuio BbIBOJA, HEMOCPEICTBEHHOE CIIEACTBUE, BBIBOJ, TeopeMa. Jloruka
BbIcKa3biBaHUM. Jlornyeckuil BoiBoa. Akcuomsl. [IpaBuiio modus ponens. Teopema aenykuuu u
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npaBuiio cwiutoruszMa. [lonnora n HenpotuBopeunBocTs. HezaBucumocTs akcnoM. PazpemmmocTts
teopuu. Jpyrue akcuomaruzauuu. [IpoBepka BHIBOAUMOCTH € IIOMOIIBIO UCTUHHOCTHBIX TaOJIHII.
CexBennnu ['enniena. Monens mupoB Kpumnke. Meton pesosonuit Pobuncona. Meton kiays
Bownra. O6pathblit Mmetoa MacioBa (61aronpHsTHeIX HaOOpOB).

6. UcunciieHue NpeAUKaTOB U HeYeTKas JIOTHKA.

Jloruka mnpeaukaTtoB. ABTOMaTH3alUsl JIOTMYECKOTo BbIBoja. llepemenHble, (yHKIUWH,
TEPMBbI, IPETUKATHI, KBAHTOPHI, (opMyibl. O6snacTe AeicTBUs KBaHTOpa. CBOOOAHbBIE U CBSI3aHHBIE
nepeMmeHHble. MHTepripeTanuy, paBHOCWIBHOCTh. Pacno3HaBanue oOmie3Haunmoctu. [IpoGnema
pa3pemmMOCT. AKCHOMBI M TNPaBWJIA BBIBOJA HCUYUCICHHUS IPEAUKATOB. Teopema IeNyKLHH.
HenpotruBopeunBoCTh U 10JIHOTA. BhiHECEHHE KBAaHTOPOB U IpeABapeHHas HOpMalbHas (opma.
CkyneMoBCKuE cTaHIapTHble (opMbl. OpOpaHOBCKHMI yHUBEPCYM M Teopema OpOpaHa.
[ToxcranoBka u yHuduKanus. Meto pe3oitouuii U ero nojaHota. CTpaTeruu MeTo1a pe30JIFOLHA.
Ju3pronktel XopHa. llpuHmmm sormdeckoro nporpammupoBaHus. HedeTkne MHOXecCTBA.
Heuerkas moruka. IlosBnenume u cyre HedeTkocTtH. PopManmmsanuss HedeTKoCcTH. DyHKUuA
MpPUHAISKHOCTH. JIMHrBUCTHYECKas nepeMeHHas. Onepalnuy HaJl HEYETKUMHU MHOKECTBAMU.
Heuerkas apudmeruxa. Metoasl nedaszzucpukanuu. Heuetkue otHOmeHus. CraHaapTHbIE
HeyeTkhe Joruueckue omnepauud. Hewerkuit BbiBoa. CTENeHM MCTUHHOCTH M CTENEHU
yBepeHHOCTH. HedeTkuil aHanor MeToaa pe30JIroLni.

7. Koneunsie aBTomMaThl, MaliMHbl Thropunra-Ilocra, ¢j10KHOCTH BHIYHCICHHH.

DOnemMeHTbl Teopuu aBTOMAaToB. [loHsTHEe aBTOMATHOrO INpeoOpa3oBaHUsI UHPOPMAIUHU U
KoHe4yHoro aBromara. CriocoObl 3afanusi aBTomaToB. ABToMaThl Munu u Mypa. [Iporpammuas u
anmapaTHas peanu3alus aBTOMAaTOB. ODKBUBAJIEHTHOCTh U MUHUMH3aLMsS aBTOMAaTOB. MallMHbI
Trropunra-Ilocra. @opmanuzanusi MOHATUS anroputMa U ¢GopMaibHble MOJIEIU aITOPUTMOB.
Mamuna Teropusra: onpeneseHus, cBoicTBa, rpadol nepexoaos. Mammuna [locra. IIporpammsl
g mamuH. [Tpo6iema pacniosnaBanus. [Ipodiaema ocTaHOBKU. ANTOPUTMUYECKH HEpa3peIIMble
npoOieMbl. CI0XHOCTh aIropuTMOB. Mephl clI0XHOCTU. BpemeHHass M €MKOCTHas CIOYKHOCTb.
ACHUMIITOTHYECKAS CIIOKHOCTb, IOPAJIOK CIOXKHOCTH, CJIOKHOCTh B CPEJHEM M B XY/IIEM CIIydae.
Tpynnopaspemmmsie 3anaun. HenerepmuunpoBanHas mammvHa Teropunra. Knaceel P u NP. NP-
noJiHble 3a1auu. NP-nojgHOTa npo0saemMbl BBIMOIHUMOCTH (OPMYIT JIOTUKU BbICKa3biBaHUil. O030p
MIPUIOKEHUH MaTeMaTU4EeCKOH JIOruku. HanpasiieHHs1 HCroJib30BaHus anmnapara MaTeMaTH4ecKou
JIOTUKU B 3a/ladyax npaktudyeckol mHpopMatuku. Crneuudukanus U BepuduKaius mporpaMMHO-
anmnapaTHeIX IMPOEKTOB, JIOTUYECKOE MPOrpaMMUPOBAHHUE, IOCTPOCHUE OHTOJIOTUM, S3bIKU
OOLIEHUS! UHTEJUIEKTYaJIbHbIX ar€HTOB.

4. O0beM yueOHOMH THCUMITUHBI

. B 3auerHbIx B akanemmnuecknx
Bun yuebnoit paboTsl
eAMHUTIAX yacax
OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 3 108
10 y4e0HOMY ILIAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32
Jlaboparopnsie paboTs! (J1ab) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
[ToaroroBka K 1abopaTOpHBIM paboTam 1,055 38
CamMocTosATenpHOE N3YUYCHHE Pa3/IesioB Kypca 1,055 37,8
KoHTakTHas camocrosiTesnibHas paboTa 0,2
Buna konTpoJs: 3ayer
B 3auerHbIx B
Buj yae6noit paboThl eJUHHIIAX aACTPAaHOMHUYECKHUX
qacax
OO0masi Tpy10eMKOCTb AUCIHUNIJIMHBI 3 81
1o y4eO0HOMY ILIAHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,89 24
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Jlaboparopusie paboThI (J1ab) 0,89 24

CamocrositesbHas padora (CP): 2,11 57

[Tonroroska k 1abopaTopHBIM paboTam 1,055 28,5

CamocTosATenbHOE N3YUYCHHE Pa3/IesioB Kypca 1,055 28,35

KoHTakTHas camocrosiTesnibHas paboTa 0,15
Bua konTpoas: 3auer

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«XHMHYecKasi KHHETHKA MOJyYeHHs] MATepHAaJIoB 3JIeKTpoHHOU TexHuKkw» (b1.B./[B.02.01)

1. Heap aucuMnmaMHbI — OBJAAETh 3HAHUSAMM OO0 OCHOBHBIX KHHETHYECKUX
3aKOHOMEPHOCTSX IPOTEKAHHWSI XHMHYECKHUX IIPOLIECCOB, IYTAX BBIABICHUS  METOJOB,
ITO3BOJIAIOIIMX YCTAHABIMBATH MPUPOIY CKOPOCTh-OIPENEISAIOIIEN CTaJuHU WU JIE€JaTh BBIBOIBI O
BO3MO>KHOM MEXaHU3ME PEAKI1H, IOHUMATh POJIb KaTalIn3a JUIsl XUMHUYECKOW TEXHOJIOTUH.

2. B pe3yabTrare u3y4eHHs Kypca «XMMHYECKas KHHETHKAa MOJY4YEeHHS] MATepHAI0B
3JICKTPOHHOM TEXHUKH» CTYACHT J0JI7KEH:

Obnadams crnenyronumu npodeccunoHanbHbIMu KomneTeHusamu (I11K):

—  CHOCOOHOCTHIO IUIAHUPOBATH M NPOBOAUTH (U3NYECKUE U XUMHUYECKHE HKCIEPHUMEHTHI,
IIPOBOJUTH 00pabOTKY UX PE3yJIbTaTOB U OLIEHHWBATh MOTPEIIHOCTH, BBIIBUraTh TMIIOTE3bl U
YCTaHaBIMBATh T'PAHULBI UX IMPUMEHEHUS, IPUMEHATh METOJIbl MAaTEMAaTUYECKOTO aHAIN3a U
MOJENUPOBAHUS, TEOPETUUECKOTO U dKcTiepuMeHTanbHOro uccaenopanus (I1K-16);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpUH JJIsl pelIeHUs
BO3ZHUKAIOMKNX (U3UYECKUX 3a/1ad, CAMOCTOSITEIbHOIO MPHOOpeTeHus: (PU3MUECKUX 3HaAHHM,
JUI TOHUMAaHMs NMPUHIMIOB pabOThl MPUOOPOB U YCTPOMCTB, B TOM 4YMCJIE BBIXOJSAIINX 32
npeienbl KOMIETEHTHOCTH KOHKpeTHoTo Hanpasienus ([1K-19).

3uamo:

— OCHOBHBIE KHHETHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHNSI XUMHUYECKUX PEAKLINN;

— TEOpUM XUMHUYECKOW KHHETHKH, IYTH TEOPETUYECKOTO pacyeTa CKOPOCTEH XHMHYECKUX
peakuuii ¥ OrpaHU4EeHNS B IPUMEHUMOCTH PaCYETHBIX METO/IOB;

— OCHOBBI TEOPHH (POTOXUMHUYECKUX U LIEMHBIX pEaKLUi, peakliil B pacTBOpax. 0COOEHHOCTH UX
CTaJMIHOrO NIPOTEKAHUs U YCIOBUS OCYIECTBIICHNUS,

— OCHOBHBIE 4YepTbl TOMOT€HHOIO M TIE€TEPOr€HHOTO KaTajn3a, I[PUYUHBI YCKOpPEHUs
XMMHUYECKOTO IpoIiecca B IPUCYTCTBUM KaTaau3aropa.

Ymemu:

— TIIPUMEHATh TEOPETHYECKHE 3HAHUS M  OKCIIEPUMEHTAJIbHBIE METOAbl  MCCIIEIOBAHUS
¢bu3nueckod XUMUU JJI PELIEHUs BOMPOCOB, BO3HUKAIOIIMX IPU HU3YYEHUU KHUHETUKU
XUMUYECKUX PEAKLUH;

— HAaxOJWTb CKOPOCTh U YCTAHABJIMBATH MOPSIOK XUMUYECKON PEAKLINH;

— IPOBOJWTH AHAIN3 W KPUTUYECKH OLICHUBATH IIOJIyYEHHBIE SKCIEPUMEHTAJIbHBIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBOJIbI HA 0a3e MPOBEAEHHBIX OMBITOB.

Braoemw:

— 3HAHUAMHM OCHOBHBIX 3aKOHOB XHMHYECKOW KHHETUKH, BIMSHHS DPA3IMYHBIX (AKTOPOB
(TemmepaTypbl, AaBJIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOM peakiuu.

— KOMIUIEKCOM METOJIOB OIIPENEICHUS MOPSAAKA U CKOPOCTH PEAKIINH;

— IMOJAXOJAaMH JUIA YCTAHOBJICHHS JIMMUTUPYIOIIEW CTaguM W MEXaHW3Ma HU3y4aeMoWu
XUMHUYECKON PEaKIUH.

3. KpaTkoe coaepskaHue JMCHUIITHHBI
Xumuyeckasi KUHeTHMKAa. CKOpPOCTh XMMUYECKOW peakiui, KOHCTaHTa CKOPOCTH, MOPSAJIOK

U MOJIeKyJsipHOCTh peakiuu. Kuneruka HeoOpaTUMbIX peakuuid 1-ro, 2-ro, 3-ro U HyJIE€BOTO

nopsiikoB. Juddepennuanbuple U HUHTErpajbHble METOAbl ONpPENENICHUS NOpSAIKAa PEaKLHUU.

CnosxHble peakuuu. [IpuHIun He3aBUCUMOTO MPOTEKaHUs AJIEMEHTapHbIX peakiuil. OOpaTumsle,

MapajuleIbHbIE U MOCIENA0BATENbHbIE peakuuy 1-ro nopsaka. IIpuHoun nuMuTupyromen cragun

MOCJIE0BATENIbHOM XUMUYECKOH peakiuu. MeToa KBa3UCTallMOHAPHBIX KOHIIEHTpaluil, 00iacth

NpUMeHeHHs. BnusiHue TeMieparypbl Ha CKOPOCTh peakluu, NpuOmmkeHHoe mnpaBuio Bant-
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lopda. VYpaBuenune Appenmyca, auddepeHIManbHas W HHTETPAIbHBIC (DOPMBI ypaBHEHUS.
DKCIOHEHIMAIbHAS ¢dbopma ypaBHEHUs Appenuyca. OHeprus aKTUBALIUU u
MPEIPKCIOHEHIINAIbHBIN MHOKHUTEIIb.

Teopun XUMHUYECKON KUHETHKHU: TEOPHsI aKTHUBHBIX COYIApPEHUN U TEOpUs MEPEXOJHOTO
coctostausi TIIC (akTtuBUpoBaHHOTO KOMIUIeKkca). OcHoBHBIC monoxkeHus TAC, mexaHusm
akTuBauuMu MouieKyn. KoHcTaHTa CKOpOCTH OHMMONEKYIsIpHOM peakiuu. PU3nuecKuid CMbICI
MPEIPKCIIOHEHIINAIBHOTO MHOXUTENSI M DSHEPIUM aKTHBAllMM B paMKax TEOpUM AaKTUBHBIX
coynmapenuii. Crepuueckuii (HakTop, HEOOXOAMMOCTh €r0 BBEACHHS B KHHETUYECKOE YpPaBHEHHUE
peakuuu. JlOCTOMHCTBA W  HENOCTATKM TEOPUM AKTUBHBIX coyxapeHud. MexaHusm
MOHOMOJIEKYJISIPHBIX Tra30BbIX peaknnii B pamkax TAC. Cxema Jluanemana. Teopus nepexoaHoro
cocrosiHust (aktuBupoBaHHoro komiuiekca) (TIIC wmu TAK). OcnoBubie mnonoxenus TIIC,
KMHETUYEeCKas CXeMa peakluu. AKTHUBUPOBAHHBIM KOMIUIEKC W ero cpoiictBa. [loBepxHOCTb
NOoTeHUMaIbHOU »Heprun. Koopaunara peakinuu, npo@uiib MyTH peakluu, SHEPryus aKTUBALIMM.
OHTanbNMUsl M SHTPOINHUSA aKTUBAIMU. VICTOJIKOBaHME MPEIIKCIOHEHIIMAIBHOTO MHOXHUTENIS U
cTepuyeckoro (akropa B paMKax TEOPUHU MEPEXOJHOTO COCTOSAHHUA. JI0CTOMHCTBA M HENOCTAaTKU
TEOPUHU.

DOoTOXMMHUYECKUE peakuu. XuUMU4Yeckue U (poTropuanyecKkue CTaauH, BTOPUUHBIE
npoueccel. Kuneruka ¢dotoxummueckux peakuuil. CeHcuOmin3npoBaHHbIE (OTOXUMHUYECKUE
peakuuu. llemHble peakuuMu, MEXaHU3Mbl 3apOKJIEHUS, pa3BUTUS W OOpbIBa  IIEMH.
Hepa3BeTBneHHble U pa3BEeTBIEHHbIC IIEMHbIE peakIUU. BeposTHOCTHAs TEOpHsl pa3BETBIECHHBIX
peakumii. IlpenenbHble sBJIEHHMS B LENHBIX PEAKUMIX, HWKHUHA M BEPXHUU IIpEIEibl
BocIulaMeHeHUs. . OCOOEHHOCTH MPOTEKAaHUS XUMUYECKUX peakuuil B pacTBopax. KieTouHslit
spdext. Kunernueckas cxema MpoTeKaHUs OMMOJIEKYISpHON peakuuu B pactBope. [IpenenbHbie
cllyyad MpOTeKaHus  peakuuu. beictpeie  (audPy3rOHHO-KOHTPOIMpPYEMBIE)  peaKkluH,
nu(py3HOHHBIA TpeAes KOHCTaHThl CKOPOCTH peakuuu. YpaBHeHue bpeHcrena-boeppyma.
KuneTnka MOHHBIX peakiuil B pacTBOpax. BiysHue HOHHOM CHIIBI pacTBOpPa Ha CKOPOCTh PEaKLUM
C ydacTueM HOHOB. MakpokuHeTuka. Ponb nuddysun B KUHETHKE TIETEPOTE€HHBIX PpPEaKLIHi.
PaznuyHble peskxuMbl IPOTEKaHUs! peakUuid (BHEIIHSAS KUHETUYEeCKask 001acTh; 00JIacTH BHEIIHEH U
BHYTpeHHEH muddy3un).

Karanus. TomorenHblii u rereporeHHbli karanu3. (OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakuui. BiusHue katanuzatopa Ha TEPMOJMHAMUYECKHE U KUHETHYECKHE
napaMmeTpsl peakiiny. CeneKTUBHOCTh KaTalu3aTopa, KaTaIUTUYecKass akKTUBHOCTh. | OMOreHHbIN
katanu3. CIUTHBIM M pa3feNbHBI MEXaHU3Mbl KaTAJIMTHYECKOIO JAEUCTBUSA. DHEPreTHYECKue
JrarpamMMbl B3aMMOJEUCTBHSI peareHToB ¢ Kartaiau3aTopoM. OOl u cnenupuueckuii KuciaoTHO-
OCHOBHOH KaTanu3. Katanus3 KoMIuiekcamu mnepexoAHblX MeTaiioB. DepMEeHTATUBHBIN KaTanus.
l'ereporennplii  katanu3. TUOBI TE€TEPOr€HHBIX  KAaTAIU3aTOPOB. 3aKOH  JIEHCTBYIOIIMX
noBepxHocre. Kunetnka rereporeHHeIx peakuuid. Teopuu Karaiusa.

4. O0beM yueOHOM THUCHMILTHHBI

. B 3aueTHBIX B akagem.
Bunel yue6HOM paboThI

€IMHULIAaX yacax
OO0mast Tpy10eMKOCTh JMCHHUILIMHBI 110 y4eOHOMY 5.0 180
JIaHy ’
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64
Jlexuuu (JIek) 0,89 32
[Tpaxtnueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMOoCTOSATETFHOE U3YUYEHUE PA3ICIOB JUCITUTIIHHBI 2,22 80
JK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4
IToaroroBka K 3K3aMeHy 35,6

Buja koHTpOJISI: JIK3aMeH
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. B 3aueTHBIX B actponom.
Bunel yue6HOM paboThI
€IMHULIAaX yacax
OO0mast Tpy10eMKOCTb JMCHUILVINHBI 110 y4eOHOMY 5.0 135
IJIAHY ’
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 48
Jlexmmm (JIek) 0,89 24
[TpaxTuueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMOoCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 2,22 60
JK3aMeH 1 27
KoHTakTHas paboTa — MpoOMeXyTOYHAsI ATTECTaIHs 0,3
IToaroroBka K 3K3aMeHy 26,7
Buja koHTpOJISI: JIK3aMeH
AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«Du3nyecKasi XMMH MATEPHUAJIOB 3JIeKTPOoHHOH TexHuKw» (b1.B./[B.02.02)
1. Henp aucHUMIVIMHBI — O3HAKOMMTBCSA C TEPMOIAMHAMUYECKOM TEOpUEH pPacTBOPOB

ANIEKTPOJIUTOB M DJIEKTPOXUMHUYECCKUX Ierel (TaJbBaHUYECKUX DJIEMEHTOB), MOHATh OCHOBHBIC
KMHETHUYECKNE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKUX IPOLECCOB, POJIb KaTaiausa IS
XUMHYECKON TEXHOJIOTUH.

2. B pe3yJbTarTe HU3YyUYCHHSA Kypca «Dusndeckas XUMHA mMarepua’jaoB 3.J'IeKTp0HHOI7[

TEXHUKW» CTYACHT HOJKCH:

Obnadams crnenyronumu npodeccunoHanbHpIMU KomneTeHusaMu (I11K):
CIOCOOHOCTBIO IUJIAHUPOBAaTh M MPOBOJUTH (PU3UYECKHE M XUMHUYECKHUE SKCIIEPUMEHTHI,
MPOBOJUTH O0OpabOTKY UX PE3yIbTAaTOB M OLIEHUWBATh MOTPEIIHOCTH, BBIABUIATh TMIOTE3bI U
YCTaHABJIMBATh TPAHMIIBI UX MIPUMEHEHHUSI, IPUMEHITh METObl MaTEMATHUYECKOIO aHalIu3a 1
MOJENUPOBAHUS, TEOPETUUECKOTO U 3KcIepuMeHTanbHoro uccnenaopanus (I1K-16);
TFOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOpUM [UIsl peIlieHus
BO3ZHUKAIOMIKNX (U3UYECKUX 3a/1ad, CAMOCTOSITEIbHOIO MPHOOpeTeHus: (PU3MYeCKuX 3HaHUM,
JUI TIOHUMAaHMs MPUHIMUIOB pabOThl NpUOOPOB U YCTPOMCTB, B TOM YHCIIE€ BBIXOASIIUX 3a
npeienbl KOMIETEHTHOCTH KOHKpeTHoro Hanpasienus ([1K-19).

3uamo:
OTJINYUTEIIbHBIE OCOOCHHOCTH B IIOBEJIEHUU PACTBOPOB AJIEKTPOJIUTOB, CBSI3aHHBIE C
MIPOXOXKJICHUEM 3JIEKTPUUECKOT0 TOKa;
TEOPUIO ralbBAaHUUECKUX SIBJICHMUI;
TEOPUM KHHETHUKH, IMYyTU TEOPETUYECKOTO pacyeTa CKOPOCTeW XHUMHYECKUX peakUui Hu
OTpaHUYEHUSI B IPUMEHUMOCTH PaCU€THBIX METOJI0B;
OCHOBbI TEOpUU (POTOXMMUYECKUX U IEMHbIX PEAKIHH, OCOOEHHOCTH HUX CTaJAUMHOIO
MIPOTEKAHUS U YCIOBUS OCYILIECTBICHUS,
OCHOBHBIE Ye€pThl TOMOI€HHOTO U TETEPOr€HHOT0 KaTajus3a, MPUYUHBI YCKOPEHUs
XMUMHMYECKOTO Ipolecca B IPUCYTCTBUU KaTaau3aTopa.

Ymemn:
MPUMEHATh KOHAYKTOMETPUYECKHE M MOTEHLMOMETPUYECKHE H3MEpPEHUs s ONpelesieHus
TEPMOJIMHAMUYECKUX  (QYHKIUNA  XMMUYECKUX  peakUuuid, KOHCTAHThl  JUCCOLIMALIUY,
MIpOM3BEACHUS pacTBOpuMocTH, pH pacTBopoB u T.x.
IPUMEHATh TEOPETHUYECKUE 3HaHMS M JIKCIHEPUMEHTAJbHbIE METOJbl  MCCIEI0BAHUA
¢bu3nyecKol XUMHUU MJIi PELIEHUS BOINPOCOB, BO3ZHUKAWOIIMUX IMPU H3YYECHUH KUHETUKU
XUMUYECKUX PEAKLUH;
MIPOBOJUTH AHAIM3 U KPUTUYECKU OLIEHUBAThH IOJYUYEHHBIE HKCIEPUMEHTAJIbHbIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:
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— KOMIUJIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUUYECKUX METOJIOB HCCIIEIOBAHUS JJIs ONpEeesIeHus

TEPMOJIMHAMUYECKUX XapaKTEPUCTUK 3JIEKTPOIUTOB U XUMHUECKUX PEaKLUil;

— METOJIaMU ONpEJENCHUs TNOpsSAKAa W CKOPOCTH pEeaKUWH, YCTaHOBJIEHHUS JIUMHUTHPYOLIEH

CTaJNM U MEXAHU3Ma N3y4aeMON XUMHUYECKOMN PEAKINY;

— HaBbIKAMU  COCTABJICHHUS  TajJbBAaHUYECKMX JJIEMEHTOB Ui  LieJell  ompeneneHus

TEPMOJIMHAMUYECKHX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyeMOI peakluu;

— 3HAHUAMHM OCHOBHBIX 3aKOHOB XHMHYECKOW KHHETUKH, BIMSHHS DPA3IMYHBIX (AKTOPOB

(TemmepaTypbl, AaBJIEHUs, KaTalu3aToOpa) Ha CKOPOCTh XUMUUYECKON PEAKIUH.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

PacTtBopbl  3jeKTpoOJMTOB. Onekrpoctatudeckas Tteopus Jlebas-Xrookkens. Pacuer
AKTUBHOCTH M CPEIHUX MOHHBIX KOAI(PPUIMEHTOB aKTUBHOCTU CHJIBHBIX JIEKTPOJIUTOB B
pa30aBieHHBIX M KOHUEHTPUPOBAHHBIX PAaCTBOPOB U PACTBOPAX YMEPEHHOM KOHLIEHTpPALMU.
VYaenpHas U MOJsipHasl 3JEKTpUUECKHE MPOBOAMMOCTH. CKOPOCTh JBHXKEHHUS U TOJBUKHOCTH
noHoB. IlpenenbHble MOJIIpHBIE 3JEKTPONPOBOJHOCTH HMOHOB. 3aKOH HE3aBHUCHUMOIO JIBUXKEHUS
noHoB Konppaymia. [IpyuMeHeHne M3MepeHnuil 3JIEKTPUYECKON MPOBOJAMMOCTH JUISl OMPENCIICHUS
CTENEeHH U KOHCTAHTbI AUCCOLHALINY CIa0bIX JIEKTPOJIUTOB.

JJIeKTpOXuMHYeckre cucreMbl (umemnu). Bo3HMKHOBEHHE cKauka MOTEHIMAjda HAarpaHHIe
pasnena npoBoaHukoB | u II poma. [IBoitHON snexkTpuueckuid ClOW. DJIEKTPOABHMIKYILIAS CHIIA
raJIbBAHUYECKOTO  DJIEMEHTa, JJEKTPOJHBIA  MOoTeHUuanl. TepMoAuMHaMHU4yecKas  Teopus
raJlbBAaHUYECKUX SBJICHUM, ypaBHeHue HepHcrta. Onektpoxumuyeckas (opmMa OCHOBHOIO
YpaBHEHUS TEpPMOJMHAMMKH, TemneparypHblii kospdunuent ID/C. Onexrtpoast 1 u Il pona,
ra3oBble M OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE AEKTPObl. THUIBI raJbBaHUYECKUX 3JIEMEHTOB!
XUMHYECKHE, KOHIEHTPALMOHHbIE, C IEPEHOCOM U 0e3 mepeHoca. XMMUUYECKUe UCTOYHUKU TOKa,
TOIUTUBHBIE HJIEMEHTHI.

Xumuyeckasi KUHeTHKA. CKOPOCTh XUMUYECKOW peaKkI[Mi, KOHCTaHTa CKOPOCTH, MOPAI0K
U MOJIeKyJsipHOCTh peakiuu. Kuneruka HeoOpaTUMbIX peakuuid 1-ro, 2-ro, 3-ro U HyJIEBOTO
nopsiikoB. Juddepennuanbuple U HUHTErpajbHble METOAbl ONpPENENCHUS MOpSAIKAa PpPEaKLHUU.
CnosxHble peakuuu. [IpuHIuD HE3aBUCUMOTrO MPOTEKAHUS IEMEHTapHbIX peakiuil. OOpaTumsble,
napajuliesibHble U MOCeI0BaTeNbHbIE Peakuu 1-ro nopsaka. BausHue TemMnepaTypbl Ha CKOPOCTh
peakuuu, npubmkenHoe npasuio Bant-I'odda. YpaBuenue Appenuyca, nuddepeHiuanbias u
UHTEerpaibHble (OPMbI YpaBHEHUs. DKCIIOHEHIMaIbHas (opMa ypaBHEHUS AppeHuyca. DHeprus
aKTUBALMU U TPEIIKCIOHEHIUATbHBIA MHOKUTEIb.

Teopun XuUMUYECKOW KHHETUKU: TEOPHUS AKTHBHBIX COYAAPEHUNH M TEOpHUs MEPEeXOHOrO
cocrosiHuss TIIC (akTHUBMpPOBAaHHOTO KOMILIEKCA). OHTAIbIUA W SHTPONHUS AKTHUBALUU.
doToXxuMHUYECKUE peakuuu. XuMuueckue u ¢GoTropu3nyecKue CTaJuu, BTOPUYHBIE MPOLECCHI.
Kunernka ¢otoxumuueckux peakuuii. CeHCHOMIM3UPOBAHHBIE (POTOXUMHYECKUE PEAKIIUH.
llenHple peakuuu, MEXaHU3Mbl 3apOKICHUS, pa3BUTHs U 0OpbiBa 1enu. HepasBeTBiieHHbIE U
pa3BETBIICHHBIE LIETIHbIE peakluy. BeposTHOCTHAs Teopusi pa3BeTBICHHbIX peakuuil. [IpenenbHbie
SIBJICHUS B LIETTHBIX PEAKLUIX, HIJKHUN U BEPXHUM MTpeiesbl BOCIUIAMEHEHHUS.

Karanus. TomorenHblii u rereporeHHbli karanu3. (OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakuui. BiusHue katanuzatopa Ha TEPMOJMHAMUYECKHE U KUHETHYECKHE
napaMmeTpsl peakiny. CeneKTUBHOCTh KaTalnu3aTopa, KaTalUTUYecKass akKTUBHOCTh. | OMOreHHbIN
katanu3. CIUTHBIM M pa3feibHBI MEXaHU3Mbl KaTAJIMTHYECKOIO JAEUCTBUSA. DHEPreTHUECKUe
JrarpamMMbl B3aMMOJEUCTBHSI peareHToB ¢ KartaiauzaTopoM. OOl u cnenupuueckuii KuciaoTHO-
OCHOBHOH KaTanu3. Karanus3 KoMIuiekcaMu NepexoAHblX MeTamioB. GepMEeHTATUBHBIN KaTanus.
I'ereporennpiii katanu3. TUOBI TE€TEPOr€HHBIX  KaTAIU3aTOPOB. 3aKOH  JIEHCTBYIOIIMX
noBepxHocTed. KuHeTHKa reTeporeHHpIX peakui.

4. O0beM yueOHOMH THCHMILIHHBI

. B 3ageTHBIX B akagem.
Buner yue6HOM paboTh
€IMHULIAX yacax
OO0mast Tpy10eMKOCTh JMCHHUILIMHBI 110 y4eOHOMY 5.0 180
JIaHY ’
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64
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Jlexuuu (Jlek) 0,89 32
[TpaxTnueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMOoCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHHBI 2,22 80
JK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4
[ToaroTroBka K 3K3aMeHy 35,6
Buja koHTpOJISI: JIK3aMeH
B . B 3ageTHBIX B actponom.
ubl yueOHOU paboThI

€IMHULIAX yacax
OO0mast Tpy10eMKOCTb JMCHUILIMHBI 110 y4eOHOMY 5.0 135
MJIAHY ’
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
[TpakTnueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMoCTOsATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHHBI 2,22 60
JK3aMeH 1 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3
[ToaroToBka K 3K3aMeHy 26,7

Buja koHTpoOJISI: JK3aMeH
AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Teopus pocra kpucrasios» (b1.B./1B.03.01)

1. Ieap JMCHUIUVIMHBI — TIOATOTOBKAa KOHKYPEHTOCIOCOOHBIX  CIIELUAJIUCTOB  JUIS

MO/Apa3JIeIEHUH LIEHTPOB BBICOKUX TEXHOJIOTHM B 00J1aCTH pa3pabOTKU U NPUMEHEHUS HOBBIX
MOHOKPHUCTAJNIMYECKUX MAaTepUaJIOB, BIAJCIONIMX (PYHAAMEHTAIbHBIMU TEOPETHUECKUMHU
OCHOBAMH 3TOM HAyKM KakK HEM3MEHHbIMM U HECTapelollMMU B IMPOLECCe Hay4dHO-
TEXHUYECKOT'O Pa3BUTHUS €€ acleKTaMH.

2. B pe3yJibTare H3yYeHHs AMCUMILIMHBI 00y4YAIOIIMIiCS 10JI2KEeH

Obnadams cnenyronumu npodeccnonanbHsiME (1K) komneTenmsamu:
- CIIOCOOHOCTBIO IIaHUPOBATb U IIPOBOAWTH (1)I/I?>I/I‘I€CKI/IC U XUMHUYCCKUC OKCIICPUMCHTEI,

IIPOBOJUTH O0pabOTKY UX PE3yJIbTaTOB U OLIEHHWBATh MOTPEIIHOCTH, BBIIBUraTh TUIIOTE3bI U
YCTaHABJIMBATh TPAHMIIBI UX MPUMEHEHUS, IPUMEHITh METOAbl MaTEMaTHUYECKOI0 aHaINU3a U
MOJEIUPOBAHUS, TEOPETUUECKOTO U dKcIiepuMeHTanbHoro uccnenaopanus (I1K-16);
TOTOBHOCTBIO HCIOJb30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpUH JJii pelIeHUs
BO3ZHUKAIOMIMX (U3UYECKUX 3a/lad, CaMOCTOSITEJIbHOIO MpHOOpeTeHus: (U3NYeCKUX 3HAHUM,
JUI TIOHUMAaHMs MPUHIMUIOB pabOoThl NpUOOPOB U YCTPOMCTB, B TOM YHCIIE€ BBIXOASIIUX 3a
npeiebl KOMIETEHTHOCTH KOHKpeTHOTo HanpasieHus (11K-19);

- TOTOBHOCTHIO H3ydaThb HAyYHO-TEXHUYECKYI0 MH(OpPMAIMIO, OTEYECTBEHHBIH U 3apyOEiKHBIM

onbIT 110 TemaTtuke uccnepaoanus (I1K-20).

3HAnsb.!
- 3aKOHbI, YHpaBJIAONIUE CCTCCTBCHHLIMH POCTOBBIMU q)OpMaMI/I MOHOKPHUCTAJIJIOB; 3aKOHBI,

YIPaBISIOLIME IPOLECCAMH POCTa MOHOKPUCTAJIJIOB U ITyTH CTAOMIIM3allMU ATHX IPOLECCOB;

ymemn:
-HCMOJIb30BaTh MOPQOJOTUYECKUE MPU3HAKK PACTYIIEr0 MOHOKpPHUCTAJIa JUIsl YIpaBICHUS

IMpoHECCOM €ro pocTa,

gnaoems:

HaBBIKAMH TEOPETUUYECKOTO aHaIM3a Pa3IMYHBIX MPOIECCOB POCTAa MOHOKPHUCTAUIOB Ha
OCHOBaHUH (YHIAMEHTAIBHBIX 3aKOHOB KPUCTAINIO00pA30BaHMUSI.

3. Kparkoe cogep:xkaHue IUCHHUILIHHbI

1. Beegenue. Mctopus Bompoca.
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Cesi3p Kypca C JPYTMMH CHEUMadbHBIMU AucuuiuiMHaMu. Llenb, 3amaunm U CTpyKTypa
kypca. Ilopsmok mnpoxokneHuss Kypca. Tpu mnepuosa HMCTOPUM pa3BUTUS TEOPUU pOCTa
kpuctamwioB: Jx. B. ['u66c, I1. Krwopu, 1O. (I'.) B. Bynsd u ux pabotsl B 061acTé Teopun pocta
KpuctayioB. ~ DEHOMEHOJIOTMYECKME W aTOMapHOCTPYKTypHble  Teopuu.  Paspurue
aTomapHocTpykTypHoro mnoxaxona ot B. Koccens um WM. H. Crpanckoro no II. bennewmsi.
JHucnokannoHHbli MmexanusMm pocra B. baproka, H. KaOpepet u @. K. ®panka. Pabotsr A. A.
YepHosa.

2. ®eHOMEH IUIOCKOTPAaHHOCTH KpucTauia. Makpo- W MHKporpaHu. Bunumnamuw.
N30rHyTHIi KpHCTAILI.

3. PoctoBbie ¢dopmbl. CamononoOue wuaeanbHoro kpucramia. LleHTp 3apoxneHus
kpuctaya. Ilupamuasl pocra. Cektopbl pocta. EcTecTBEHHBIE M HCKYCCTBEHHBIE T'pPaHU
kpuctaia. [IceBnorpanu kpucrasmia.

4. Koapduuuent ¢popmel rpanu kpuctaia. Koadduunent hopmel nupamuasl pocta.

5. IlepBoe HauanoO TEPMOAMHAMUKH JIJIs1 PACTYILETO KpUCTasUIa.

6. BTopoe Havamo TepMOIMHAMUKY I pacTymiero kpuctama. OObeIMHEHHOE MepBOe U
BTOpPO€ Hayajllo TEPMOJAMHAMUKH JJIs pacTyliero Kpucrtamia. JlabumpHocTh paBHOBecHUs
pactymiero kpucramuia. [loreHunanbHbIi 6apbep pocTa pacTyLero KpucTauia.

7. TepmoarHAMHYECKHE MOTEHIMAJIBI PACTYIIETO KPUCTAILIA.

8. Ypasuenue (npasuiio) Bynbda.

9. [elicTBUTENbHBIC, BBIPOXKICHHBIE U MHHUMBIC TpaHU KpucTauioB. BekropHas dopma
ypaBHeHus Bynbda.

10. VkaszaTenbHas TIOBEPXHOCTb YAEIbHOM CBOOOAHONW IMOBEPXHOCTHOM SHEPruu
Kpuctauia (yka3areiabHas MOBEPXHOCTh DpeHdecta). CHUHTYIsIpHBIC TpaHu Kpuctamia. [Ipupona
CHEU(PUIHOCTH OIPaHKU JaHHOTO BUJA KPUCTAJIIOB.

11. HepaBHOBECHBIN TMpoIECC 3apOXKIACHUS M pocTa KpuctauioB (mpomecc Bombmepa-
Bebepa). OcobOrie Touku mporiecca Bosbpmepa-BebGepa: paBHOBecHas TOYKa, TOYKa Mepernda u
TOYKa HYJIEBOTO 3HaueHus HHeprum ['nubOca. YHuBepcanmpbHas KpuBas Impoiecca BombMmepa-
Bebepa.

12. CnoHtaHHOE 3apoXeHHe Kpuctamia. KpuTuueckuil paauyc KpHUCTaUIMYECKOTO
3apopiia. MTHKyOarmoHHBINA NEpHUO KpUCTAITU3aLUH.

13. Cuna kpucramimzauuoHHOro pAasiieHus. CocCTaB CHIJIBI  KPUCTAJUIM3ALHOHHOTO
NaBJeHUs: OObEMHas Cuila, MOBEPXHOCTHAs CHJIAa W CHJIa BHELIHEro JaBiieHUs. BekropHas
JyarpaMmma cocTaBa CHJIbl KPUCTaUIM3allMOHHOTO JJaBJICHHUS.

14. KpucramimzanuonHoe napiaeHue. CocTaB KpUCTANIM3ALUMOHHOIO J1aBleHHs: 00BbEMHOE
JlaBJICHNE, IOBEPXHOCTHOE JIaBJICHUE U BHELIHEE JJaBJICHHUE.

15. CocraB KpHCTaUIM3AIMOHHOTO JIaBJIEHUS U CHJIbI KPUCTAJUIU3AIIMOHHOTO JaBJICHUS B
npouecce Bonbmepa-Bebepa. YHuBepcanbHbIe 3aBUCHUMOCTH KOMITOHEHTOB
KPUCTAJJIM3aLlMOHHOI0 JaBJICHUS OT pa3Mepa KpucTaa.

16. DkcrepUMeHTaIbHOE OMpE/e/IEHUE MOBEPXHOCTHOIO M OOBEMHOIO JAaBJICHUN IMpuU
KpucTaJ3auuu. BO3MOXXHOCTh MMOJIydeHUH CBEPXBBICOKHMX JABJIEHUN IpPU KpPUCTALIU3ALUU
HaHOKPHUCTAJLIOB.

17. TlosydyeHue aaMa3HbIX TUIEHOK.

18. 3aBucHMOCTh OObEMa KpUCTasla OT KOHILIEHTPALMK KPUCTAJIM3yeMOI'O BEIECTBA B
KpUCTAIM3alMOHHOW  cpene. Cnyyall  HEOTpaHMYEHHOM  KPUCTAJUIM3ALMOHHON  Cpefbl.
3aBUCUMOCTh OO0BEMa KpHUCTAUIa OT W3MEHEHHMs O0beMa KPUCTAJUTM3ALUOHHON CpEIIbI.
[IpenkpucTanan3alioOHHbIE CPEJIBI.

19. YpaBHEeHHE COCTOSIHUA pACTYUIEr0 KPUCTAILIA.

20. Iloctymatr o CyLIECTBOBaHUH (U3MKO-XMMUYECKOTO  paBHOBeCHsl s
MaKpOKPHUCTAJLIOB.

21. M306apHBIil pocT KpUCTallila U3 pacijlaBa WK YUCTOM MapoBoi (pa3bl WIM U3 pacTBOPa
IpU TOCTOSIHHOW KOHLIEHTPALlUM M MPU IOCTOSHHOM O0bEeMe KPUCTAJUIM3AIIMOHHOM Cpe.bl.
VYpaBHenne TomcoHa-KenbBHMHA 1 pacTymux  KpPUCTAUIOB P NEPEOXJIAKICHUU
KPUCTANIM3aLlMOHHONW  Cpelpl. 3aBUCUMOCTb pa3Mepa KpUCTalla OT MepeoXJIaxIeHUs
KpUCTAJJIM3aLlMOHHON CPEeIbl B HEPAaBHOBECHOM IIPOIIECCE.
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22. V3oTepMuYecKuil pocT KpUCTAUIOB U3 paciljlaBa WIM YUCTOW MapoBOil ¢a3bl, UM U3
pacTBopa IpH MNOCTOSHHOW KOHLEHTPALMK U MOCTOSHHOM 00beMe KpUCTAIIM3ALMOHHON CpeJibl.
VYpasuenue TomcoHa-KenbBuHa A pacTyliero Kpucramia MpU IMEPECHIIEHUH IO JIaBJIECHUIO.
3aBUCUMOCTD pa3Mepa KpUcTaljia OT BHEIIHETO JaBJICHHs B HEpaBHOBECHOM IIpoLiecce.

23. M3006apHO-U30TEPMHUUECKUNA POCT KPUCTAJUIOB MPU U3MEHEHHHM KOHLEHTPALUU WU
o0beMa KpUCTAINIM3allMOHHOM cpenbl. YpaBHeHHe TomcoHa-KenbBuHA /Ui pacTyIIero Kpucrauiia
IpyU  KOHIEHTPALIMOHHOM  MEPECHIIEHUH.  3aBUCUMOCTb  pa3Mepa  KpucTaula  OT
KOHLIEHTPALIMOHHOIO MEPECHIIICHHS] B HEPAaBHOBECHOM ITPOILIECCE.

24. PaBHOBecHas MeTacTaOuibHasi 00JacTh KpUCTAJUIU3AMKU. PaBHOBECHOE MEpECHIIICHHE
KpUCTAJJIM3aLlMOHHON Cpefibl 110 TEMIIEpaType, aBJICHUIO, KOHIIEHTPAMK U 00beMY 3TON CpPEIbl.
PaBHOBECHOE BO3MYIIEHHE PABHOBECHOT'O MEPECHIILIEHUS PACTYILEro KpUcTaia.

25. HepaBHoBecHass MeracTtaOmibpHas 00JacTh  KpHCTaIu3anuu. HepaBHOBecHOE
MIEPECHIICHNE KPUCTAIM3AMOHHON cpeAbl IO TeMIepaType, aBiICHHIO, KOHILIEHTpaluu U
o0bemMy 9TOM cpeabl. HepaBHOBecHOE BO3MYILIEHHE PAaBHOBECHOTO COCTOSIHUS PACTYILETO
KpHUCTaJLia.

26. uddepennnanbHoe ypaBHEHHWE MaJIOTO0 HEPABHOBECHOTO BO3MYIIEHUS PACTYILIETO
KpHUCTaJlia.

27. Pemenue nuddepeHInaabHOTO YpaBHEHUSI MAJIOTO HEPABHOBECHOTO TapPMOHUYECKOTO
BO3MYILIEHUS pacTyiiero kpucrauia. CraOuiauzanus J1aOMIBHOCTH PACTyLIEro KpucTalljia Mpu
TaKOM rapMOHHYECKOM BO3MYLIEHUHU. AHAJIOTus ¢ MasTHUKOM Kanuupl.

28. Crabunuzamnusi Ja0WIBHOTO PABHOBECHS PACTYIIETO KPHUCTAIA MPH TEIUIOBOM
(GIYKTyallMOHHOM HEpPaBHOBECHOM BO3MYIICHUM KPUCTAJUIM3ALMOHHON cpenbl. YCIOBUA, NPU
KOTOPBIX HACTYIAeT TaKasi CTa0MIn3aliusl.

29. PaBHOBecHass M HEPABHOBECHAs MHOXECTBEHHAs Kpucraumsauus. [IpusHakm 3THX
BUJIOB KPUCTAJUIU3ALIHH.

4. O0beM yueOHOH THCHHIJIMHBI

Bunpl yue6HOM paboThI B 3au. en. B ak. gac.
OO0mast Tpy10eMKOCTh JMCHHUILIMHBI 110 y4eOHOMY 3 108
IUIAHY
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,88 32
[TpakTnueckue 3anstus (113) 0,45 16
CamocrositesbHast padora (CP): 1,67 60
KoHTakTHas camocrosiTesnbHas paboTa 0,4
CaMOCTOSTEIbHOE U3YUEHHUE PA3/I€TIO0B AUCHUIIIMHbI 59,6
Buabl KoHTpOJIS: 3ader c onleHKOM
Bunel yue6HOM paboThI B 3au. en. B actp. ugac.
OO0mast Tpy10eMKOCTh JMCHUILIMHBI 110 y4eOHOMY 3 81
IUIAHY
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 36
Jlexuuu (JIek) 0,88 24
[TpakTuueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 1,67 45
KoHTakTHas camocrosiTesnbHas paboTa 0,3
CaMOoCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIHNHBI 44,7
Buabl KoHTpOJIS: 3ader c onleHKOM

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Kpucramnopusuka» (b1.B./1B.03.02)
1. Ieab TUMCUMIIMHBI —
2. B pe3yiabTaTe M3yuyeHUs] TUCHHUILIMHBI 00YYAIOIIHIiCS T0JI5KEeH
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Obnadams cnenyronumu npodeccunonanbHbiME (1K) komneTenmsamu:

- CHOCOOHOCTHIO IUIAHUPOBATh M NPOBOAUTH (U3NYECKUE U XUMHUYECKHE SKCIEPUMEHTHI,
MPOBOJUTH O0OpabOTKY UX PE3yJIbTaTOB M OLIEHHWBATh MOTPEIIHOCTH, BBIBUIATh TUIOTE3bI U
YCTaHABJIMBATh TPAHMIIBI UX MPUMEHEHHUSI, IPUMEHITh METObl MaTEMATHUYECKOIO aHaIu3a U
MOJEIUPOBAHUS, TEOPETUUECKOTO U 3KcIiepuMeHTanbHOro uccneaopanus (I1K-16);

- TOTOBHOCTBIO MKCIIOJIb30BaThb 3HAHUS OCHOBHBIX (U3WYECKHUX TEOPUM JUISl PELIeHHs
BO3ZHUKAIOMMNX (U3UYECKUX 3a/1ad, CAMOCTOSITEIbHOIO MPHOOpeTeHus: (PU3MUECKUX 3HaAHHM,
JUI TIOHUMAaHMs MPUHIUIOB pabOThl NpUOOPOB U YCTPOMCTB, B TOM YHCIIE€ BBIXOASIIUX 3a
peiebl KOMIETEHTHOCTH KOHKpeTHOTo HanpasieHus (11K-19);

- TOTOBHOCTBHIO H3ydaThb HAyYHO-TEXHUYECKYI0 MH(OpPMAIUIO, OTEYECTBEHHBIH M 3apyOeiKHBIH
onbIT 10 TemaTtuke uccnenaoanus (I1K-20).

3HamMb:

ymemy:

gnaoems:

3. Kparkoe cogep:xkaHue IUCHHUILIHHbI
4. O0beM y4eOHOI JUCHUNIMHBI

Bupl yue6HOM paboThI B 3au. en. B ak. gac.
OO0mast Tpy10eMKOCTh JMCHUILIMHBI 110 y4eOHOMY 3 108
IJIAHY
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,88 32
[Tpaxtnueckue 3anstus (113) 0,45 16
CamocrositesbHast padora (CP): 1,67 60
KonrtakTHas camocrositenbHas paboTa 0.4
CaMOCTOSATENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIMHbI 59,6
Buabl KOHTpOJIS: 3ader c oleHKOM
Bunel yue6HOM paboThI B 3au. en. B actp. gac.
OO0mast Tpy10eMKOCTh JMCHUILIMHBI 110 y4eOHOMY 3 81
IUIAHY
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,88 24
[Tpaktueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 1,67 45
KoHnTakTHas camocrositenbHas pabota 0,3
CaMOCTOSATETPHOE N3YUYCHUE PA3/ICTIOB JUCITUTIINHBI 44,7
Buabl KoHTpOJIS: 3ader c onleHKOM

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«O0opynoBaHue M OCHOBbI IPOEKTHPOBAHMS NPEeANPUATHI 110 NPOU3BOACTBY TEXHUYECKUX
Monokpuctauion» (b1.B./1B.04.01)

1. Henp AMCHMIVIMHBI — TOJArOTOBKAa KOHKYPEHTOCHOCOOHBIX CIELHAIUCTOB JUIsS
MO/Apa3JIeIEHUH LIEHTPOB BBICOKMX TEXHOJOTMH B 00JacTH pa3palOTKHM M MPUMEHEHHUS HOBBIX
MOHOKPHUCTAININYECKHX MaTeprajIoB

2. B pe3yabTaTe H3y4eHUs] JUCHUILINHBI CTY/IEHT J0JIKEeH:

Obnadams CIENyIOUTUMHA KOMIIETEHITUSMU

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJOTUUECKHUI TpoliecC B
COOTBETCTBUM C PETJIAMEHTOM M HCIIOJIB30BATh TEXHUYECKHUE CPEACTBA IS U3MEPEHUSA
OCHOBHBIX MapaMeTPOB TEXHOJIOTHYECKOTO IpoIiecca, CBOMCTB chiphbs U npoaykiuu (I1K-
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D;

- CIIOCOOHOCTBIO TMPUHUMATh KOHKPETHbIE TEXHUYECKHWE pEelIeHHs Mpu
pa3paboTKe TEXHOJOTMYECKHUX IMPOLECCOB, BHIOMpPAaTh TEXHUYECKHE CpPEICTBA W
TEXHOJIOTUU C YYETOM JKOJOTH4ecKuX nociueactsuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO ~ UCIOJB30BaTh  MpaBWia  TEXHUKH  0O€30IacHOCTH,
MIPOU3BOJICTBEHHON CaHUTapHUM, MOKAPHOM O€30MacHOCTH M HOPMBI OXpaHbl TPYyAa,
U3MEpATh W OLIGHMBATh MapaMeTpbl MPOU3BOACTBEHHOIO MHUKPOKIMMATa, YpPOBHS
3aMbUICHHOCTH U 3ara30BaHHOCTH, IIyMa, U BUOpaIiu, ocBeleHHocTH padounx mect (I1K-
5);

- CIIOCOOHOCTBIO  MPOBEPSITh TEXHUYECKOE COCTOSIHME, OpraHu30BbIBATH
npoduiakTUYecKre OCMOTPBI U TEKYIIHI peMOHT 000py10BaHUsl, TOTOBUTH 000pYA0OBaHUE
K PEMOHTY U IPUHUMATh 000pynoBaHue u3 pemonTa (I1K-7);

- CIIOCOOHOCTBIO  MPOBOJUTH AHAIMU3 ChIPbsl, MATEPUATIOB U TOTOBOMU
MPOYKIIMH, OCYIIECTBIIATH OLIEHKY pe3ysibTatoB aHanuza (I1K-10);

- CIIOCOOHOCTBIO BBIABJISITH M YCTPAHATh OTKJIOHEHHS OT PEXHUMOB pPabOThI
TEXHOJIOTHYECKOTO 000PYAOBaHUS U MapaMeTpoB TexHoyorudeckoro mpoiecca (I1IK-11);

3nams:

— OCHOBHBLIC TCPMHUHBI HW IIOHATUA HGO6XOI[I/IMI>I€ A1 TOHUMAaHHuA  Kypca,
OCOOEHHOCTH MPOU3BOJCTB U MPEANPUATHH, paboTarolux B 00JaCTH BBICOKHX
TEXHOJIOTHd M B YaCTHOCTH B OO0JAacTH NPOU3BOJCTBA MOHOKPUCTAUIOB U
MOHOKPHUCTAININICCKUX I/IS)I@HI/II\/'I;

— IpaBujia IMPOCKTUPOBAHHA TCEXHOJOTHUYCCKUX, alllapaTyYpHbIX MW ICPCOHAJIBHBIX
CTPYKTYp MPOU3BOJICTBA MOHOKPHUCTAUIOB 1 MOHOKPUCTAJUTMYECKUX U3IECITUN;

— COCTaB  TEXHWYECKOTO 3aJaHHs Ha  IPOSKTUPOBAaHHE HHQPACTPYKTYpHI
MNpCaAnpuATH, 3aHUMArOIInuXxcs IIPOU3BOJACTBOM MOHOKPHCTAJIJIOB u
MOHOKPHUCTAINIMICCKUX I/IS)I@HI/II\/'I;

Ymemo:

— IIPOEKTHPOBATh TEXHOJIOTHMYECKUE, allaparypHble U MEPCOHAIBHEBIE CTPYKTYPHI
IMPOU3BOJACTBA MOHOKPHUCTAIJIIOB U MOHOKPUCTAJINIMYCCKUX U3CITNU.

Braoemy:

— INPaKTUYECKMMHU HABbIKAMU aHaJIM3a CJIOXHBIX TEXHOJOTHYECKUX U ammapaTypHbIX
CHUCTEM.

3. Kpartkoe conepxanue IMCHMIIHHBI

1. [lonsTHs:  «HOpeanpuaTue», «IIPOU3BOJCTBO»,  «TEXHOJIOTMYECKas  JIMHUAY,
«YCTaHOBKa, «CUCTEMA YCTAHOBKMU», «OJIOK CUCTEMBbI», «3JIEMEHT CUCTEMBI», «Y3€Jl CUCTEMBD).

2. CoctaB  TexHojormyecko  juHUU.  DaKTOpbl, ONpPENENSIIOMINE  TEXHO-
SKOHOMMUECKYIO 3P PEKTUBHOCTh TEXHOJOTUYECKON JTMHUH.

3. CocrtaB mnepcoHana TeXHOJOTMYeckod muHUU. llcuxo-dusmueckre HOpPMaTHUBBI
o0ciyxuBaHusl 000pyI0BaHUS.

4. [TapameTpuueckue pspl MalllMH U UX COCTAaB C THIIOpa3MepaMyu MOHOKPHUCTAJIIOB U
MIPOU3BOIUTENBHOCTHIO TEXHOJIOTUYECKOM JTMHUU.

5. TexHonoruueckue JIMHMUM C  HENPEPHIBHBIM  IPOLECCOM  BBIpAIMBAHUS
MOHOKPHCTAJJIOB, UX IPOU3BOAUTEIBHOCTb.

6. CHHXpOHU3UPOBAHHBIE TEXHOJOTMYECKHE JIMHUM, HMX TEXHO-dDKOHOMMYECKas
3¢ (HEKTUBHOCT.

7. KoHBeliepHble TEXHOJIOTUYECKHE JIMHUM JJISl IPOU3BOICTBA MOHOKPUCTAJUTMUECKUX
U3JIeHH, X IPOU3BOAUTEIBHOCTD.

8. I'mOkue  mepecrtpauBaeMble  JIMHUM.  YHHMBEpcaliu3alus  00OpyJOBaHHUS.
ACCOpPTUMEHT, BUJAbI aCCOPTUMEHTa, KoAu(pUKaMs accopTUMeHTa. PpiHOYHAs 3((eKTUBHOCTH
aCCOPTHUMEHTA.

9. TexHonorn4eckre JIMHUN C TOBBIIIEHHBIM YPOBHEM Kaue€CTBa MOHOKPHUCTAIIIOB U

MOHOKPHUCTAININICCKUX I/ISI[GJ'II/II\/'I. MeTOI[I)I OYUCTKHU CBIPBEBBIX IIPOJYKTOB. HeperI/ICTaJ'IJ'II/I3aI_[I/I${.
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OnTtumu3zanust ypoBHs KauecTBa. TexHO-d3KoHOMHYecKask 3P (HEKTUBHOCTh YPOBHS KayecTBa.

10. TexHoJIOrM4ecKue JUHUM C YTWIM3alMEeW OTXOAOB. BHIbI yTuiau3anuu OTXOJOB.
Metonpl yrunuzanuu. PacuetHsie cxembl yTuinsanuu. TexXHUKo-3koHOMUYecKast 3 (HEeKTHBHOCTh
YTHUIM3aLHH.

11. TexHosornueckas cxema Nnpou3BojacTBa. lIpaBuia cocTaBieHUsI TEXHOJIOTMYECKOU
CXEMBI.

12. Pacuernas cxema nepepaboOTKU CHIPHEBBIX MPOJAYKTOB B MOHOKpHUCTaJUIbI. Pacuer

MOIIIHOCTH ITPOMU3BOJACTBA [I0 MOHOKpHCTAaJIJIaM.

13.

Pacuernas cxema mnepepabOTKM MOHOKPUCTAUIOB B MOHOKPUCTAJTIMYECKHE

n3acians. Pacuer MOIIIHOCTH ITPOU3BOJACTBA 10 MOHOKPHUCTAIIIMYCCKUM U3 ACTIUAM.

14.

IIPOU3BO/JICTBA 110 CHIPBEBBIM IpOAyKTaM. Pacuer pacxona ChIpbs.
15.  Pacder BCnoMOraTeiabHOTO ChIpbs U MaTE€PHAIOB.
16. JlnHaMHuKa CTPYKTYpbI IIPEATIPUATHS.
17. ArnmnapatypHasi CTpyKTypa IpOU3BOJCTBA.

Pacuernast cxema nepepaOOTKH ChIpbsl B ChIPhEBBIE MPOAYKTHL. Pacuer MomHOCTH

18. [man npou3BOICTBEHHBIX TOMEIIEHUIA.
19. CtpykTypa CpeACTB TEXHHMKHA O€30MAacHOCTH, OXpaHbl TpyAa H  OXPaHbI
OKpYKaroIlEe Cpeibl.
4. O0beM yueOHOH TUCHMILTUHBI
. Bcero 6 cemecTp 7 cemecTtp
But yebuoit pabotet 3au. en./Ak. yac. | 3au. en./Ak. yac. | 3au. ef./Ak. yac.
R IGEECELE 6/216 4/144 2/72
AUCHUILIMHBI 110 Y4eOHOMY ILUIaHY
Konrakruas pagora - 1,78/64 1,33/48 0,45/16
ay/INTOPHBIE 3aHATHSI:
Jlexmmm (JIek) 0,89/32 0,89/32 -
[Tpaxtnueckue 3anstus (113) 0,89/32 0,45/16 0,45/16
CamocrositesbHas padora (CP): 3,22/116 1,22/60 1,55/56
KoHTakTHas caMOCTOSITeIIbHAS i 0.4
abora ’
léaMOCTOSITCJ'IBHOG HU3y4YCHHE 3,22/116
1/60 1,55/55,6
pa3aenoB TUCIUTUIHHBI
JK3aMeH 1/36 1/36 -
KonTtakTHas pabora —
0,4 -
IIPOMEXYTOYHAsl aTTECTALIUS 1/36
IToaroroBka K 3K3aMeHy 35,6 -
Kypcosoii
Buabl koHTpOA: JK3aMeH npoekt/3aver ¢
OLIEHK O
Bcero 6 cemecTp 7 cemecTp
Bunpr yue6HO# paboThI 3au. ex./Actp. 3au. ex./Actp. 3au. ex./Actp.
Jac. Jac. Jac.
R IGEECELE 6/162 4/108 2/54
AUCHUILIMHBI 110 Y4eOHOMY ILUIaHY
Konrakruas pagora - 1,78/48 1,33/36 0,45/12
ay/INTOPHBIE 3aHATHSI:
Jlexmmm (JIek) 0,89/24 0,89/24 -
[Tpaxtuueckue 3ausarus (113) 0,89/24 0,45/12 0,45/12
CamocrositesbHas padora (CP): 3,22/87 1,22/45 1,55/42
KoHTakTHas caMOCTOsITeIIbHAS 3.02/87 i 0.3
paborta
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CamocrosiTensHOE M3y4YCHUE 1/45 1,55/41,7
pa3aesoB TUCIUTUIHHBI
JK3aMeH 1/27 1/27 -
KonTtakThas pabora —
0,3 -
IIPOMEKYTOYHAS aTTECTALUs 1/27
IToaroroBka K 3K3aMeHy 26,7 -
Kypcosoii
Buabl koHTpOAA: JK3aMeH npoekt/3auer ¢
OLICHKOM

AHHOTaNusA padoyeil NPOrpaMmMbl JUCHUILIMHBI

«O06opyroBaHHE U OCHOBBI IPOCKTHPOBAHUSI NPEANPUSITHI 110 IPOU3BOACTBY

TOHKOIJIEHOYHBIX rerepocTpyktyp» (b1.B./1B.04.02)

1. Heap aucnumiamHbl — oOyueHue CTYACHTOB OakajgaBpuara 3HAHUSAM, YMEHHUSIM U
HaBbIKaM MHCIIOJb30BaHUA HHGPOpMALMU O MeEToJaX M OOOpYAOBaHUM [UId IPOU3BOJACTBA
TOHKOIIJIEHOYHBIX F€TEPOCTPYKTYP Ul IPUOOPOB NIEKTPOHUKU U (POTOHUKHU.

2. B pe3yabTaTre H3y4eHust AMCHUILIMHBI 00y4alommiics 10/1KeH

Obnadams CIENyIOUTUMHA KOMIIETEHITUSIMU

- CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJIOTHYECKHUI MpoIecc B
COOTBETCTBUM C PETIAMEHTOM M HCIIOJIB30BATh TEXHUYECKUE CPEACTBA IS U3MEpPEHUS
OCHOBHBIX apaMETPOB TEXHOJOTHYECKOTO MpoIiecca, CBOUCTB ChIpbs u npoaykuuu (I1K-
1);

- CIIOCOOHOCTBIO TMPUHUMATh KOHKPETHbIE TEXHUYECKHWE pEelIeHHs] Mpu
pa3paboTKe TEXHOJOTMYECKHUX IMPOLECCOB, BBIOMpPAaTh TEXHUYECKUE CPEICTBA MU
TEXHOJIOTUU C YYETOM JKOJOTH4ecKuX nociueactsuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO ~ HUCIOJB30BAaTh  MpaBWiIa  TEXHUKHM  OE30MacHOCTH,
MIPOU3BOJICTBEHHON CaHUTapHUM, MOKAPHOM O€30MacHOCTH M HOPMBI OXpaHbl TPyAa,
U3MEPATh U OLEHWBATh IIApaMETPhl IPOU3BOJICTBEHHOIO MHUKPOKJIMMATa, YpPOBHS
3aMbUICHHOCTH U 3ara30BaHHOCTH, IIyMa, U BUOpaIiu, ocBeleHHocTH pabounx mect (I1K-
5);

- CIIOCOOHOCTBIO  NPOBEPSITh TEXHUYECKOE COCTOSIHME, OPraHu30BHIBAThH
npoduiakTUYecKre OCMOTPBI U TEKYIINI peMOHT 000py10BaHUsl, TOTOBUTH 000pYAOBaHUE
K PEMOHTY U IPUHUMATh 000pyaoBaHue u3 pemonTa (I1K-7);

- CIIOCOOHOCTBIO  MPOBOJUTH AHAIM3 ChIPbsl, MAaTEPUATIOB U TOTOBOMU
MPOYKIIMH, OCYIIECTBIIATH OLIEHKY pe3yibTatoB ananuza (I1K-10);

- CIIOCOOHOCTBIO BBIBJISITH M YCTPAHATh OTKJIOHEHHS OT PEXHUMOB pPabOThI
TEXHOJIOTUYECKOT0 000pYA0BaHUS U MapaMeTpoB TexHoJorudeckoro mnporecca (I1K-11);

3uamo:

— Kiaccuduxanus MeTon0B NOJIydeHHs IUIEHOK B TEXHOJOIHMAX TeTepodasHbIX IJIEHOYHBIX
CTPYKTYp JJisi IPUOOPOB IIEKTPOHUKHU U (DOTOHUKH.

— Kiaccuduxanusa o6opynoBaHus A MNOJYYEHUS IUIEHOK B TEXHOJIOTHAX reTepodazHbIX
IUIEHOYHBIX CTPYKTYP JUIsl IPUOOPOB IMEKTPOHUKU U (POTOHUKHU.

— OcHoBHbBIE 3Tanbl NPOEKTUPOBAaHUS HPUOOPOB HIEKTPOHUKH HAa OCHOBE TIeTepodasHbIX
IUIEHOYHBIX CTPYKTYP.

— TexHonoruyeckue M IKCIUIyaTallMOHHBbIE TPeOOBaHUSA K OOOPYNOBaHHIO JUIsl MPOU3BOJCTBA
rerepo(asHbIX MIIEHOYHBIX CTPYKTYP.

—  DakTopsl, ONPEACIAIIINE TEXHOJOTMYECKHE IOTEPU IPU IPOU3BOACTBE IeTepodasHbIX
IUIEHOYHBIX CTPYKTYP JUIsl IPUOOPOB INEKTPOHUKU U (POTOHUKHU.

Ymemu:

—  ®opmynupoBaTh TpeOOBaHHMA K TEXHOJOTMYECKOMY OOOpYIOBAaHHIO Ul IOJY4EHUs
rerepo¢azHbIX INIEHOYHBIX CTPYKTYP IJIs IPUOOPOB AEKTPOHUKU U (OTOHUKH.
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— OcymecTBidarh BbIOOP METOJOB M 00OpYHOBaHUSA MJisi TPOU3BOJACTBA reTepodazHbIX
IJIEHOYHBIX CTPYKTYP JUIsl IPUOOPOB 3JIEKTPOHUKU U (POTOHUKHU.

— CocraBiiTh KOMIIOHEHTBl TEXHOJIOTUYECKOM JOKYMEHTAallud C Y4E€TOM COBPEMEHHBIX
oteuecTBeHHBIX (OCT, 'OCT) u 3apy6exxnbix ctangaptoB (SEMI).

Braoemy:

— Hudopmanueir o COBpeMEHHBIX U IMEPCHEKTUBHBIX METOJaX IMOJYYEHHUsS] TOHKOIIEHOYHBIX
reTepOCTPYKTYP JUIsl pa3IUYHbIX IPUOOPOB IEKTPOHUKU U POTOHUKHU.

— HWudopmanueld o OCHOBHBIM THIIAM TEXHOJOTHYECKOTO0 000pyAOBaHUs Mpu (HOPMUPOBAHUU
TOHKOIUICHOYHBIX TE€TEPOCTPYKTYp JUIsl Pa3IMUHBIX NPUOOPOB AIIEKTPOHUKH U (POTOHUKH
BAaKyyMHBIMU METOJIaMU.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Knaccudukanus MeronoB mojiydeHUs TeTepo(asHbIX IUIEHOYHBIX CTPYKTYp Ha OCHOBE
aMOp(HBIX, TOTUKPUCTAIUIMUECKUX, MOHOKPUCTANTNYECKUX U AMUTAKCUAJIBHBIX TUICHOK.

BakyymHble METO/IbI NTOJTy4€HUSI TOHKHUX IIJICHOK. TE€XHOJIOTMH BaKyyMHOT'O TEPMHUUECKOIO
pacnbuieHus. llpsMoe M KocBeHHOe pe3ucTHBHOE ucnapeHue. KoHCTpykuuu ucnapurenei.
TpeboBanusi kK Marepuagam HCHApUTENIed W KOHTCHHEPOB. DJIEKTPOHHO-TyUYE€BOE PACIIBUICHHE.
JiinaHogpokycHele mymiku. [lymku I[upca. TexHonoruu MuieHei uisi 3J€KTPOHHO-TY4YEBOTO
pacnbuieHus. MHaykuuoHHoe pacnbuieHue. KoOHCTpyKTHUBHBIE OcCOO€HHOCTM U 001acTh
npuMmeHenus. JlazepHoe ucnapenue. XapakTepucTUKa YCTAHOBOK U TpeOOBaHUS K 000pYJOBaHHUIO.

TexHonorust pacnpUleHUs MAaTE€pUAJIOB MOJ JCHCTBHEM HEUTpalbHBIX M 3apsHKEHHBIX
yactull. PaBHOBecHass M HEpaBHOBECHAs, BBICOKO- M HU3KOTEMIEpaTypHas Iuia3Ma. BonbT-
aMIepHas XapaKTepUCTHKA pPa3psioB. TeXHOJIOTHUS AUOJHOTO, TPUOJHOTO M MAarHETPOHHOTO
pacnbuUieHus. MarHeTponsl mNocTosHHOro Toka W BY  wmar"erponsl. HMoOHHO-TIIa3MEHHOE
pacnblieHre. PeakTMBHOE MOHHO-IUIa3MEHHOE pacnbuieHue. VOHHO-IyueBoe pachbliIeHHUE.
PeakTuBHOE MOHHO-ITy4eBO€ pachblieHHe. TeXHOJOrnd MUILEHEH A MOHHOTO U IIa3MEHHOI'0
pacnblIeHUS.

TexHonoruss XMMHUYECKOIO PA3JIoKEeHUs mapa. BelOOp TEXHOIOTMYECKHUX MaTepuUajoB U
KOHCTPYKTUBHBIE OCOOCHHOCTH pa3JIMYHbIX BAapUAHTOB MeToAa. TexHoJoruss OHHApPHBIX
CyAb(GUIHBIX TOTYIPOBOJHUKOB. Y CJIOBUS MOITY4YEHUS MTOJIH- 1 MOHOKPUCTAUIMYECKUX CTPYKTYD.

TexHoI0russ XMUMHUYECKOTO Pa3JIoKEeHUs Mapa NPy MOHMKEHHBIX TEMIIEPAType U JaBJICHUU.
Homenknarypa cnoeB, momydaembix no texrosiorun LT-LPCVD. TexHonorus OKCHUIHBIX CIIOEB
JUISl HAHOPA3MEPHBIX CTPYKTYD.

TexHonoruss XUMUYECKOTO PA3JIOKEHUS METaUIOPraHMYeCKUX COEJUHEHHH B BaKyyMe.
Homenknatypa MeTauIOpraHUYECKUX COEIUHEHHMM, HCIOIb3yeMbIX JUIsl MOJIYYEHHUS CIIOEB
METOJIOM  DAa3JOKECHHMsI  METaUIOPTaHMYecKux  coenuHeHnit B Bakyyme (MOCVD).
KoHcTpyKkTHBHBIE 0COOEHHOCTH BaKyyMHOI'O 000PYAOBAHUS 1711 MHOTOCJIOMHBIX T€TEPOCTPYKTYP,
nostydyaeMbix metosiom MOCVD.

[Tonsitne mnpousBoacTBa. TexHoJOrMueckas CTPYKTypa  BaKyyMHOI'O IIPOM3BOJICTBA.
[IpousBojcTBEHHbIE M TeXHOJOrH4eckue mpoiecchl. CocTaBHbIE YacTH TEXHOJIOTHYECKOIO
mpoLecca: oneparus, no3ulus, yCTaHOBKA.

OCHOBHBIE THUIBI TEXHOJOTMYECKOTO OOOpYIOBaHHUS MJIs CO3JaHUS KOHTPOJIHPYEMOM
aTMocdepbl B TeXHOJIOTMYECKUX arperatax. CHCTEMbl CO3JaHUs TNPEABAPUTEIBHOIO BaKyyMma.
Cucrempl MaciasiHOW U Ge3MacisiHOW oTkauku. CHCTEeMbl CO3JaHHsI BHICOKOIO U CBEPXBBICOKOTO
Bakyyma. CucreMbl 1nu1r030BaHus. CHUCTEMbl aBTOMAaTHYECKOTO MOJJEpkKaHUS MOTOKOB pabodmnx
ra3oB IPU HU3KUX U CBEPXHU3KUX JIaBJICHUSX.

OcHOBHbBIE aCHEKThl U OCOOCHHOCTH HAHOAJIEKTPOHUKH. HaHopasmepHble CTPYKTypHbIE
KOMITOHEHTHI. 30HJIOBbIE TEXHOJOIMU. MeXaHNuecKHe H3MEpUTENbHbIE YCTPOWCTBA C BBICOKOMU
paspemaroniei u JeTEKTUPYIOMIEH CTOCOOHOCTHIO.

HanoTexHosiornyeckue KOMIIOHEHTbI COBPEMEHHON 3JeKTpOHUKH. KOHBEKTHBHbBIE
CUCTEMbI OXJIaXK/IeHUs. 3akoH Mioppest u peKkypcuBHasi cuctema TpyOonpoBoaoB. KoHcTpykiuus
HaHooxJylaguTens. Oxiaxjaaronas eMKOCTh B MakpockomnuueckoM oObeme. TokompoBopsiiue
nopokku. M3onupyromype cliom M KOHTaKThl TYHHEIUpPOBaHUA. MoJynupyemble TyHHEIbHbIE
MIEePEXOIBI.
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4. O0beM yueOHOMH TUCHMILTUHBI

. Bcero 6 cemecTp 7 cemecTtp
Brer yaeOnoi padoret 3au. en./Ak. yac. | 3au. ea./Ak. yac. | 3au. ef./Ak. yac.
DD OISO 6/216 4/144 2/72
AVCHUIIUHBI 10 Y4eOHOMY IJIAHY
Konrakruas pagora - 1,78/64 1,33/48 0,45/16
ay/INTOPHBIE 3aHATHSI:
Jlexuuu (JIek) 0,89/32 0,89/32 -
[Tpaxtuueckue 3anstus (113) 0,89/32 0,45/16 0,45/16
CamocrositesbHas padora (CP): 3,22/116 1,22/60 1,55/56
KonTakTHast caMocTosTeNbHAas _ 0.4
abora ’
léaMOCTOSITCJ'IBHOG W3Y4YCHUE 3,22/116
1/60 1,55/55,6
PasacIoOB AV CIHUITIIMHBI
JK3aMeH 1/36 1/36 -
KonTtakTHas pabora —
0,4 -
MMPOMEKYTOYHAS aTTECTAIUs 1/36
[ToaroroBka K sK3amMeHy 35,6 -
Kypcosoii
Buabl koHTpOA: JK3aMeH npoekt/3aver ¢
OLIEHK O
Bcero 6 cemecTp 7 cemecTp
Bunpr yue6HO# paboThI 3au. ex./Actp. 3au. ex./Actp. 3au. ex./Actp.
Jac. Jac. Jac.
DD OISO 6/162 4/108 2/54
AUCHUIIUHBI 10 Y4eOHOMY IJIAHY
Konrakruas pagora - 1,78/48 1,33/36 0,45/12
ay/INTOPHBIE 3aHATHSI:
Jlexuuu (JIek) 0,89/24 0,89/24 -
[TpaxTnueckue 3anstus (113) 0,89/24 0,45/12 0,45/12
CamocrositesbHas padora (CP): 3,22/87 1,22/45 1,55/42
KonTakTHast caMocTosTenbHAas _ 0.3
aboTa ’
léaMOCTOSITCJ'IBHOG W3yYCHUC 3,22/87
1/45 1,55/41,7
PpasacsIoB AVMCHUITIIMHBI
JK3aMeH 1/27 1/27 -
KonTtakTHas pabora —
0,3 -
MPOMEKYTOYHAsS aTTeCTalus 1/27
IToaroroBka K sK3aMeHy 26,7 -
Kypcosoii
Buabl koHTpOA: JK3aMeH npoekt/3aver ¢
OLIEHK O

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIIMHbBI
«O0opynoBaHue U OCHOBBI IPOEKTUPOBAHMS NPEANPUATHI 110 MPOU3BOJACTBY IOBEJIUPHBIX
kpucrawion» (61.B.1B.04.03)

1. Heap qucHMIJIMHBI — OCBOCHHME CTYJEHTAMHU TEXHOJIOTUU MPOM3BOJICTBA IOBEIHPHBIX
MaTepHAJIOB U €€ anmmapaTHOTO CONPOBOXACHUS, 000pyIOBaHUs sl pabOTHl C MPHUPOJHBIMHU U
HCKYCCTBEHHBIMU IOBEIIMPHBIMH KaMHSIMH - MEXaHHYeCKOW 00paboTKoi, MoauduumpoBaHmeM
CBOMCTB (00Jaropa’kBaHUEM ), POCTOM UCKYCCTBEHHBIX KPUCTAILIIOB.
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2. B pesyabTaTe u3y4eHUus1 JUCHUILINHBI 00yYAIOLIUIICHA JOJI/KEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

- CITOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBJISITh TEXHOJOTUUECKHUI TpoliecC B
COOTBETCTBUM C PETJIAMEHTOM M HCIIOJIB30BATh TEXHUYECKHUE CPEACTBA IS U3MEPEHUSA
OCHOBHBIX MapaMeTPOB TEXHOJIOTHYECKOTO IpoIiecca, CBOMCTB Chiphbs U npoaykmuu (I1K-
D;

- CIIOCOOHOCTBIO TIPUHUMATh KOHKPETHBICE TEXHUYECKHE pEIICHUs Mpu
pa3paboTKe TEXHOJOTUYECKHUX IIPOIIECCOB, BBIOMpATh TEXHUUYECKHE CpEeACTBa U
TEXHOJIOTUU C YYETOM JKOJOTHYeCcKUX nociueactsuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO  HCMOJB30BaTh  TpaBUia  TEXHHUKHU 0e30macHOCTH,
MIPOU3BOJICTBEHHOM CaHUTApUHU, MOXXApPHOW OE30MaCHOCTH W HOPMBI OXpPaHbl TPy.Ha,
A3MEPATh U OLEHHUBATh IApaMETPbl IPOMU3BOACTBEHHOIO MHMKPOKIMMATA, YPOBHSI
3aMbUICHHOCTH U 3ara30BaHHOCTH, IIyMa, ¥ BUOpaIuu, ocBemeHHocTu padounx mect (I1K-
5);

- CIIOCOOHOCTBIO  TIPOBEPSTh TEXHUYECKOE COCTOSIHHWE, OPTraHH30BHIBATH
MPpOoPUIAKTUYECKHE OCMOTPHI M TEKYIIIUH PEMOHT 000pYI0BaHHUs, TOTOBUTH 000PYI0BaHKE
K PEMOHTY U IPUHUMATh 000pynoBaHue u3 pemonTa (I1K-7);

- CIIOCOOHOCTBIO TPOBOJUTH aHANU3 CBIPbA, MATEpUAIOB W TOTOBOU
MPOIYKIMH, OCYIIECTBIIATH OLIEHKY pe3yibTaToB ananu3a (I1K-10);

- CITOCOOHOCTBIO BBISIBIIATH U YCTPAHSATh OTKIOHEHUS OT PEXKUMOB PadOTHI
TEXHOJIOTHYECKOTO 000PYAOBaHUS U MapaMeTpoB TexHoyorudeckoro mpoiecca (I1IK-11);

3nams:

-OCHOBHbBIE TEXHOJIOTHUYECKHE CXEMbl W OCHOBBI MPOEKTUPOBAHHUS IPOU3BOJCTBA IpU
paboTe ¢ MpUPOJHBIMU U UCKYCCTBEHHBIMU FOBEIMPHBIMHU MaTepHalaMu.

-Meroapl MexaHuueckod 00paOOTKH, MOJIM(UUIMPOBAHUS, IOIYUYEHHUS HCKYCCTBEHHBIX
KPUCTAJIJIOB U MaTE€pPHAJIOB FOBEIUPHOM MPOMBIIIIEHHOCTH.

-IlpyHUKIIBI  IPOEKTHPOBAHUS U JESATEIBHOCTH MPEANPUSATUN 10 IPOU3BOJICTBY
IOBEJIMPHBIX KAMHEH ¥ MaTepHaoB.

Ymemo:

-Mcnonb3oBaTh 060pyaoBaHue 11 00pabOTKH IOBEIUPHBIX KAMHEN U MaTepHaJIOB.

- MoauduimpoBaTh CBOWCTBA IOBETUPHBIX MaTEPUAJIOB.

- BeiOupath onTrMalibHble TEXHOJIOTUH MPH 00pabOTKE MOHOKPHUCTAILIOB.

Braoemy:

- HaBbikoM 00paOOTKHM NpUPOJHBIX U UCKYCCTBEHHBIX MOHOKPHUCTAJLIOB.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Paznen 1. Texnosorus o6paboTku

1. Beenenue. OmpeneneHue NPUPOAHBIX IOBEJIUPHBIX KaMHEHl W MaTepHaloB.
CoBpemeHHas TexHHuecKas kiaccuukanus u np. Llenu u 3agaun. OCHOBHbIE TIOHATHS.

2. IlpoekTupoBaHHE MPOU3BOJCTBA MO 00pabOTKE IOBETUPHBIX KaMHEW. TexHosornueckue
CXEMbI MPOU3BOJCTBA U UX alllapaTHoe BorioueHue. [loonepanuoHHbIil XpOHOMETPaXK.

3. PacnunoBouHble M TOJpE3HbIE CTAaHKU M MuIbl. [IpuHIMO JEMCTBUS W OCHOBHBIE
TEXHUYECKNE XapaKTEPUCTUKH.

4. IlnudoBanbHble CTaHKH - MPUHLMIT JEHCTBUS M OCHOBHBIE TEXHUYECKUE JAHHBIE.
I'pybas obOmupka, numdoBaHnue W nojaupoBaHue. DU3HUECKUN CMBICT IPOIECCOB,
MaTepuajbl U OCHACTKA.

5. Tlpomecc wu3roroBneHusi kabomoHOB. Pa3merka, pacnmiioBKa, Hakielka, 00aMpKa,
numdoBanue W nonupoBanue. Dopmbl KabOmoOHOB. OCOOEHHOCTH W3TOTOBIICHHS
Ka0OILIOHOB U3 pPa3HbIX MaTEPHUAJIOB.

6. Tumnbr orpaHouHslx npucnocoOnenuil. Ilponecc orpanenus. Pazmerka, pacnuioBka u
3amanue ¢opmbl. Hakneilika u nepexneiika. OrpaHeHHe UM IMOJIMPOBAaHHE KOPOHKU U
nmaBWwIbOHA. [IpOMBIBKA M yIakOBKa OTpaHEHHbIX KamMHed. dopMa OrpaHEeHHBIX KaMHEH.
Pacuer m onTuMM3anus ONTUKM M TE€OMETPUM OrpaHEHHBIX KamHed. [lonstue o
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¢danTa3uiiHbeIX popMax orpaHku. TexHosorus u3rorosieHus kp-17 u kp-57.
lNonroBka. M3rotosnenue mapoB. Cepiienne. Mo3auka. Pe3pba mo kamHIO, pakoBUHE,
koctu. TexHonorusi, mMarepuainbl U obopynoBaHue. HoBble NepCreKTUBHBIE METOIbI

KonTposns kauectBa 00pabOTKH, OCHOBHBIE METO/IbI U 0COOEHHOCTH. O0OpyI0BaHUE IS

7.

00paboTKH.
8.

KOHTPOJIS Ka4eCTBa.
9.

OcoOeHHOCTH OpraHU3alUy NPEANPUATHI 0 00padOTKE U MPOU3BOJICTBY FOBEIUPHBIX
KaMHeW 1 MaTepuaioB. TexHuka 6e301acCHOCTH M yTHIIM3alUsI OTXO0B IIPOU3BOJICTBA

Pazgen 2. TexHosorus 001aropaxMBaHus.

Beenenne. OrmpenielicHHe Ka4eCTBEHHBIX XapaKTEPUCTHUK TPUPOTHBIX KPUCTAILIOB.
[ToHsiTHE O COPTHOCTH W KPUTEPHUH BBIACICHUS COPTOB MaTepuanoB. Kiaccudukarus
METOJIOB MO T (PHITEPOBAHUS KaueCTBEHHBIX XapaKTePUCTHK IOBEITUPHBIX
MOHOKpUCTAIOB. Du3ndeckue, XUMUYCCKHE U  (DU3UKO-XHMHYCCKHE METObI
MOAU(HUIIMPOBAHUS CBOWCTB TMPUPOIHBIX MOHOKPHUCTAIUIOB. YCIIOBHS IPOBEICHUS
MPOIIECCOB, ompenesstomue (HakTopsl METOAOB M WX ammaparypa. ObimaropaxuBaHue
MPUPOJTHBIX MOHOKPHCTAUIOB. MOIUPUIIMPOBAHUE JpAroleHHBIX KaMHEH (aimas,
candup, u3ympyna u ap.). MoaudbunrpoBanue 10BEIUPHBIX KaMHEH 2, 3 U 4 KaTeropum.
DKOHOMHYECKAs 11e71eCO00pa3HOCTh MOJAU(PHUITUPOBAHKS, BHIOOP METOOB onaropaxusanis

Oco0eHHOCTH OpraHu3alky U TeXHUKa 0€30MacHOCTH MPEeANpUATH U J1abopaTopuil 1o
00Jaropa’kMBaHul0 U MOJAU(PUIMPOBAHUIO CBOWCTB MNPUPOAHBIX M HMCKYCCTBEHHBIX

1.

Ha pa3jJu4HbIX IPUMEPAX.
2.

FOBEJIMPHBIX KAMHEH U MAaT€pUaJIOB.
3.

1.

[IpoexTupoBanne MPOMZBOACTBA MO OOJIATOPAKWBAHUIO FOBEIIMPHBIX KaMHEH U
MarepuanoB. OcoOeHHOCTH pPa3paOdOTKM TEXHOJOTHYECKUX CXEM IPOU3BOJCTBA M
pacYeTHBIX CXeM MOIU(PHUIIMPOBAHUS PA3TUIHOTO IOBEITUPHOTO CHIPHSI.

Paznen 3. TexHoa0rus AparolieHHbIX MOHOKPHUCTAIIOB

Beenenue. Llenn u 3agaum noJrydeHusl IOBEJIIMPHBIX MaTepuanoB. OU3HKO-XUMUYECKHE
OCHOBBI IIPOILIECCOB CHMHTE3a IIMXThl U POCTa MOHOKPHUCTAIUIOB. PacruiaBHbIE METOJIbI
poCTa OBEIMPHBIX MOHOKPUCTAUIOB. PacTBOp-pacIiaBHbIE METOIBI  poOCTa M
UCHoJb3yeMasl annaparypa. ['maporepmaibHble METOIBI POCTA. Y CIOBHSA, OCOOEHHOCTH,
¢u3XuMuUs MpOIECCOB, ammaparypa M OCHAcTka. XHMHUYECKHE METOJbl CHUHTE3a
IOBEJIMPHBIX MAaTEPHAJIOB (Ha IIpUMEpE ofaja, MajJaxuTa U OUpro3bl).

[IpoexTrpoBanue HpEeANPUITHI O POCTY WU IPOU3BOJCTBY IOBEIMPHBIX KaMHEU H
MatepuanoB. KubepHeTnueckrue 0CHOBBI ONTUMHU3ALUU TEXHOJIOTUYECKOTO MPOLIecca.

4. O0beM yueOHOM THCUMTIITHHBI

B St pab Bcero 6 cemecTp 7 cemecTp
HABL YHEDHOH PabOTE! 3au. en./Ak. yac. | 3au. en./Ak. gac. | 3a4. en./Ak. gac.
IO 6/216 4/144 2/72
AUCHUIIUHBI 10 Y4eOHOMY IJIAHY
Konraxruas padora - 1,78/64 1,33/48 0,45/16
ay/INTOPHbIE 3aHATHSI:
Jlexmmu (JIex) 0,89/32 0,89/32 -
[TpaxTnueckue 3anstus (113) 0,89/32 0,45/16 0,45/16
CamocrositesbHas padora (CP): 3,22/116 1,22/60 1,55/56
KonTakTHast caMocTosTenbHAas _ 0.4
I():Z?\f:jmm bHOE 3,22/116
1 HsyHerue 1/60 1,55/55,6
PpasacIioB AUCHUITIIMHBI
JK3aMeH 1/36 1/36 -
KonTtakTHas pabora —
0,4 -
MIPOMEKYTOUHAS aTTECTAIUs 1/36
[ToaroToBka K 3K3aMeHy 35,6 -
Buabl KoHTpOJIA: JK3aMeH Kypcosoii
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npoekt/3auer ¢
OLICHKOM
Bcero 6 cemecTp 7 cemecTtp
Bunpr yue6HO# paboThI 3au. ex./Actp. 3au. ex./Actp. 3au. ex./Actp.
Jac. Jac. Jac.
IO 6/162 4/108 2/54
AVCHUIIUHBI 10 Y4eOHOMY IJIAHY
Konraxruas padora - 1,78/48 1,33/36 0,45/12
ayIMTOPHbIE 3aHATHSA:
Jlexmmm (JIek) 0,89/24 0,89/24 -
[Tpaxtuueckue 3ausarus (113) 0,89/24 0,45/12 0,45/12
CamocrositesbHas padora (CP): 3,22/87 1,22/45 1,55/42
KonTakTHas camMocTosATENbHAS ) 03
abora ’
léaMOCTOSITCJ'IBHOG W3Y4YCHHUE 3,22/87
1/45 1,55/41,7
pa3enoB TUCIUTUTHHBI
JK3aMeH 1/27 1/27 -
KonTtakTHas pabora —
0,3 -
IIPOMEKYTOYHAS aTTECTALUs 1/27
IToaroroBka K 3K3aMeHy 26,7 -
Kypcosoii
Buabl koHTpOAA: JK3aMeH npoekt/3aver ¢
OLICHKOM

AHHOTANUA pado4yeil NPOrpaMMbl AUCUUIIMHbBI
«OcHoBbI MeHeKMeHTa 1 MapKeTuHra» (b1.B./1B.05.01)

1. Ileab AUCHUILUIMHBI — NOJYyYEHHE CUCTEMbI 3HAHUHN O 3aKOHOMEPHOCTAX ()YHKIIMOHUPOBAHUS
NPEANPUITHIT B CHCTEME HAIMOHAIBHOW SKOHOMHUKH, TPEACTABJICHHA B 00JacTH
MEHEIDKMEHTAa M MapKETHHTa, BKIIOUasi METO0JIOTMYECKHE OCHOBBI M 3aKOHOMEPHOCTH,
(yHKIIUM, METO/IbI, OPTaHU3AIMOHHBIE CTPYKTYPhI, OPraHU3alHI0 MPOIECCOB, TEXHUKY U
TEXHOJIOTHI0O MEHEKMEHTAa M MapKETHMHra B YCJIOBUAX PBIHOYHOM HKOHOMUKH,
3aJI0’KEHUE OCHOB MPO(HECCUOHATBLHON IeITeIbHOCTH OaKalaBpoB.

2. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS AU CHMUILIMHBI

Nzyuenne kypca «OCHOBBI MAapKETHHTAa M MEHEIKMEHTa» IMPHU MOJrOTOBKE OakaaaBpoB
HaIpaBJICHO HA MPUOOPETEHHE CICTYIONINX KOMIICTCHITHI:

Ilpogpeccuonanvuuix:

— WCIIOJb30BaTh HOPMATHUBHBIE JIOKYMEHTHI II0 Ka4yeCTBY, CTaHAApTHU3AIUUA H
cepTUUKAIMKI TTPOJTYKTOB M MX H3ICIIUMA, JIEMEHTHI IKOHOMHUYECKOTO aHaM3a B MPAKTUUECKOU
nesitenbHOCTH (11K-3);

- AQHAIM3UPOBATh  TEXHUYECKYID  JIOKYMEHTAIIHIO,
TOTOBHTH 3asBKU Ha proOpeTeHue u peMoHT obopynoanus (I1K-9);

— MPOBOJIUTHh AHAJIU3 CHIPhS, MATEPUAIOB M TOTOBOM MPOAYKIIUH, OCYIIECTBIATH
olleHKY pe3yabTaToB aHanu3a (I1K-10);

— FOTOBHOCTh H3ydaTh HAyYHO-TEXHUYECKYIO HWH(MOPMAIIUIO, OTCYECTBCHHBIH W
3apyOexHbIN onbIT Mo TemaTuke uccieaopanus (I1K-20).

B pesynprare ocBoeHus aucHUIIIMHBI  «OCHOBBI
00y4Jaronrecs: J0JKHBI:

3namo:

- TPUHLHUIBI COCTaBJIEHUS TEXHUYECKOW NOKyMeHTauu (rpadukoB padOT, WHCTPYKIIUH,

MIJIAHOB, CMET, 3asIBOK Ha MaTepHUalIbl U 000OpYAOBaHUE) U JIP.;

- TEOPETUYECKHE OCHOBBI M METOIbI BRIPAOOTKH IEJIeH U CTpaTeruu Ou3Heca;

noadupaTh  00OpYyIOBaHHE,

MAapKCTHUHIra W MCHCIKMCHTa»
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-  TPUHIMIBI MOATOTOBKH JTOKYMEHTAIIMU IS CO3JaHHS CHUCTEMbl MEHEIKMEHTA KayecTBa
MPEANPUSITHS;
- METOJbI M TEXHOJIOTUY MPUHATHS U PeAU3aIlUN YIIPABICHUYECKUX PEIICHH.
Ymemo:
- COCTaBJIATH 3asIBKM Ha 000OpYy/I0BaHUE;
- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIUIO;
- TpPUHUMATh YIPaBIECHYECKUE PEIICHUS U OPraHU30BBIBAThH X BHITIOJHCHHE,
- cobupath, 00pabaThIBaTh M UCIOJIB30BaTh YIIPABICHYECKYIO HHPOPMAIIHIO;
- paboTaThb € YHpPaBJIEHYECKOM JOKyMEHTAlMeW, I0Jb30BaThCS 3aKOHAM, HOPMaMH U
MpaBWJIaMU aIMUHUCTPATUBHOM JCSATEIHHOCTH,
- pacnpenensatb 00s13aHHOCTU U OTBETCTBEHHOCTb;
- HCIOJIb30BaTh METO/bl MOTHUBALIUY NIEPCOHAIIA;
- KOHTPOJIMPOBATh U PErYIUPOBATh UCIIOJHEHHE MIJIAHOB.
Bnaoemuv:
- HaBbIKaMH MPUMEHEHHS ONITUMAJIBHBIX TTOIX0I0B I TUArHOCTHKY W aHAJIM3a PHIHKA;
- METOJaMH PYKOBOJICTBA MEPCOHAIIOM;
- HWHCTpYMEHTaMH 3(PPEKTUBHOTO yIPaABICHUS MPEITPUITHEM.
3. Kparkoe cogep:xkaHue IUCHHUILIHHbI

MoayJsb 1. OcHOBBI yHIpaBjieHH sl NIPeINPUSATHEM

1.1 Beeoenue. IIpeomem, memoo u cooeprcanue oucyuniunsl « OCHOBbL MeHEDHCMEHMA
u mapkemuneay. Teopusi ynpaBlICHHS: YIpaBJIeHHE KaK MOTPEOHOCTh M Kak (akTop ycrexa
NEeSITEeIbHOCTH, CYLIHOCTh M COJEp)KaHHME YIPaBJICHMs, MECTO TEOPUU YIIPABJICHHUS B CHCTEME
COBPEMEHHBIX 3HaHUH, cHenu@uKa YHIpaBIEHUYECKON IesITeNbHOCTH, COBPEMEHHbIE MPOOIEMbI
yrnpasieHusl. ['eHe3uc Teopuu YOpPaBIICHUS: YIPABIEHUYECKHE PEBOJIOIUH, BO3HHKHOBEHUE
HAay4dHOW TEOpUHU VIPABJICHHS, WUCTOKM W TEHICHIHMH PA3BUTHS POCCHUUCKOTO YIPABICHUSA.
3aKOHOMEPHOCTH U TPUHIUIBI YIPaBICHUS: CYObEKTUBHbIE U OOBEKTHUBHBIE (DaKTOpPHl B
yIpaBiIeHUH.

1.2 Cucmema ynpaenenusn npeonpusmuem u ee cmpykmypa. Ouenka rgppekmusnocmu
ynpaenenus. CucreMa yrpaBJ€HMs: MOHATUE CUCTEMBI YIPABJICHUA, paclpeieseHue (yHKIHH,
MMOJTHOMOYHUH W OTBETCTBEHHOCTH, IPUHITUIIBI TIOCTPOEHUS CUCTEM yrpaBieHus. LlenTpanuzanus u
NEeleHTpalu3alsl  yIpaBlIeHUs, JIeJIerMpoBaHME IIOJHOMOYHMM B Ipoleccax YIpaBJICHUS.
Opraau3anuoHHas CTpyKTypa U ee¢ Buiabl. OCHOBHBIE MOHATUS S((DEKTUBHOCTH YIPaBJICHUSI.
[Tokazarenu 3pPpeKTUBHOCTH yIIpaBICHHUS.

Moayab 2. OCHOBBI MEHEAKMEHTA

2.1 Ilenu 6 cucmeme ynpaenenusa. Pazpabomxa cmpamezuii u nianoe op2anuzayuu.
Lenu u uenenonaraHue B ynpaBiICHUH: POJib LENIHU B OpraHU3allMi U OCYILECTBICHUH MPOIIECCOB
yIpaBieHus, KiaccuuKaius meyiel, IoCTpOeHUE JepeBa Melield; coueTaHne pazHooOpasust 1esiei
1 (QYHKIIUNA MEHEIDKMEHTA; CHCTEMa YIPABIICHUSI 1O IEJISIM; CTPATETHsl M TAKTUKA YIPABICHUS.
CymHoCTh, TPUHIMIBI WU MeTOAbl IaHupoBaHus. [Ipomecc BbipaboTkm ctpareruu. Dopmbl
TEKYILEro MIaHuPOBAHUSL.

2.2 Texnonozua pazpabomku u npunamusn ynpaenenyeckux peuwienuil. PazpaboTka
VOPABICHUYECKUX  PEIICHHWH: TOHATHE W  KIaccHu(PHUKanus  yNpaBJICHYECKUX  PEIICHUH,
OCHOBOIIOJIAT AIOILIHE JIEMEHTHI JESTEIbHOCTH, YCIOBUS U KPUTEPUH NPUHATHS PELICHUM, TpoLecc
Y MOJICJIA TIPUHATHS YIIPABICHUYECCKUX PEUICHUN, pealiu3aliis YIPaBICHUSCKUX PEIICHUH.

2.3 Baacme 6 cucmeme ynpasnenus. auoepcmeo u cmuiv ynpaeienus. OTHOLICHUS
BJIACTH B CHCTEME YNPABJICHUS: NOHITHE W TUIOJOTHUS BJIACTH; BJIACTh U aBTOPUTET MEHEDKEpA;
MpU3HAKK, (AKTOPBl W TPOSBICHUS HEYMPABIIEMOCTH; WCTOYHUKH BIIACTH B YIPaBICHUU
OpraHu3aiueil; MmapTHEPCTBO B Ipoleccax MeHeKMeHTa. JIuaepcTBO M CTHIIb yIpaBJICHUS:
npoueccel  (OPMHpPOBAaHUS U OCHOBHBIE COCTABIIAIOIIME JIMJEPCTBA, (OpMajabHblE U
HedopManbHble (DaKTOPBI JHAEPCTBA, MPOSIBICHUE JIUAEPCTBA B CTUJIE YNPABIEHUS, TEHICHIUS
Pa3BUTHSA CTUJIS YIIPABIICHUS.

2.4 Momueayuonnsle 0CHO8bl ynpagienus u KOHgaukmol. MoTHBALNS JESITEIBHOCTH B
YIPaBJICHUU: MOTHBBI ACSITEIHPHOCTH YEJIOBEKA U MX POJIb B YINPABICHUHM, OCHOBHBIC TOHITHS U
JIOTMKA Tpoliecca MoOTHUBAIMM, (DakTopbl (HOPMHUPOBAHUS MOTHUBOB TpPYyJAa; MCIOJIb30BAHHE
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MOTHBAI[MM B TPAKTUKE MEHEKMEHTa; (PakTopbl 3PPEKTUBHOCTH MOTHUBALMU; COBPEMEHHbBIE
KOHLIETIIMM MOTHBalUMU. ['pynmnoBasi AMHAMHMKA U KOH(IUKTHI: poJib IPYNNbl B MOBEACHUU U
NEeSITEeIbHOCTH 4YeJIOBeKa, (POPMUPOBAHUE TPYII, B3aUMOJAEWUCTBUS B TPYINIE U B OPraHU3allUu;
BO3HUKHOBCHHUEC, IIPOABJICHUC W Pa3HOBUIAHOCTU KOH(l)J'II/IKTOB, BIIUSIHUEC KOH(l)J'II/IKTOB Ha
yIIpaBJICHUE.

MoayJb 3. OCHOBBI MADKETHHI Q.

3.1 Mapkemunz Kax cucmema YNnpagieHus, peyiupoGaHus u U3YYeHUsA pPbIHKA.
ITonsarue MapKETHUHIa, IMMPOUCXOKACHNUEC U CYHIHOCTE MApPKETHUHIA, LCJIM MapKCTHUHIA. OcHOBHBIE
IMPpHU3HAKK MAapKCTHUHI'OBOI'O CTUJIA YIIPABJICHHA. KOHHGHHI/II/I MAapKCTHHIA. OcHOBHBIE BHJbI
MapKeTuHra. MapkeTuHronas cpeza.

3.2 Komnnexc mapkemunza. Ocnogénvie mapkemunzoevie uncmpymenmaot. Coneprxanue
U TpolecC YIpaBieHUs MapKeTHHroM. OCHOBHbIE (YHKIMM MapKeTHHra. ToBapHas, 1I€HOBasd,
cObITOBas M KOMMYHUKallMOHHAs NOJUTUKU (upmbl. ToBapHble cTpareruu. Pa3paboTka HOBBIX

TOBApOB.
4. O0beM yueOHOM THCUUTITHHBI

B 3ageTHBIX B akagem.
Bun yuebnoit paboTsl CIMHAIIAX Yacax
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32
Jlexuuu (JIek) 0,45 16
[TpaxTuueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
KonrakTHas camocrositenbHas pabota 0,2
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 75,8
Buj uTOroBOro KOHTPOJIs: 3auyer
Br1 yae6HOH paboTs! B 3ageTHBIX B actpon.
eIMHUIIAX yacax
OO0uiasi Tpy10€eMKOCTb AU CIUNIJIMHBI 3 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 24
Jlexuuu (JIek) 0,45 12
[TpaxTuueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
KoHTakTHas camocrosiTesnbHas paboTa 0,15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B JUCHUIIIMHbI 56,85
By MTOroBOro KOHTPOJIs: 3auer

AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«OCHOBBI TEXHUYECKOI'0 PeryJIHPOBaHUs M ynpasJjenue kauyecrsom» (b1.B./1B.05.02)

1 eap AUCHUNIMHBI — IIOJYYEHHE CUCTEMBI 3HAHMM O TEXHHUYECKOM PETyJIUPOBAHUU U
yIOpaBJIE€HUU KayeCTBOM Ha MPEANpPHUATHSIX B CUCTEME HAIMOHAIbHONM ASKOHOMHUKH, BKIIIOYast
METO/I0JIOTMYECKNE OCHOBBI M 3aKOHOMEPHOCTU B YCIOBHUSAX PHIHOYHOW SKOHOMMKH, a TaKKe
BHEJPEHUE pE3YyJIbTAaTOB HAYyYHO-TEXHHUUYECKUX M IPOEKTHO-KOHCTPYKTOPCKUX pa3paboTOK B
peanbHBIN CEKTOP SKOHOMUKH.

2 B pe3yabraTe H3y4eHH TUCHUILIHHBI 00yUYaloLIuiics 0 NporpaMmme

0aKkaJaBpUATA N0JI/KEH:

Obnadams CIeNyIOUTUMHA KOMIIETEHITUSIMU

- HCIO0JIb30BaTh HOPMATHBHBIE JIOKYMEHTBHI IO KauecTBY, CTaHIApTU3aLUU U
cepTudUKalMK NPOAYKTOB U UX U3AEIUHN, 3JIEMEHThl SKOHOMHUYECKOTO aHalINu3a B MPaKTHUYECKON
nesitenbHOCTH (11K-3);

- aHAJIM3UPOBATh TEXHMUYECKYID JIOKYMEHTAllMIo, MOoJa0MpaTh 000pYyAOBaHHE,
rOTOBUTH 3asBKH Ha IproOpereHue u peMoHTt obopynoBanus (I11K-9);
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- MPOBOJUTh AHAJIU3  CBIPbS, MATEPUAJIOB H TOTOBOM  MPOAYKIHUH,
OCYIIECTBJISITH OLICHKY pe3ysbTaToB aHanm3a (I1K-10);
- FOTOBHOCTh M3y4aTh HAYYHO-TEXHUYECKYI0 HWH(GOPMALIMIO, OTEUYECTBEHHBIH WU
3apyOexHbIN onbIT N0 TemaTuke uccienaopanus (I1K-20).
3nams:
- IPUHLMIBI COCTABJIEHUS TEXHUYECKON NOKyMeHTauuu (rpadukoB pabOT, MHCTPYKLUH,
MIJIAHOB, CMET, 3asBOK Ha MaTepUalibl 1 000PYIOBAHUE) U IP.;
- TEOPETUYECKHUE OCHOBBI M METOJAbl Pa3pabdOTKU CTPATErMUECKUX LEJIeH IesTeIbHOCTH
MpEAPUAITHS;
- TPUHLMUIBI [OATOTOBKM JOKYMEHTAlMM JJI  CO3/aHHS CHCTEMbl TEXHUYECKOTO
pErylIupoBaHUs U MEHE/DKMEHTA KauecTBa MPEApUsiTUS;
- METOJbl M TEXHOJIOTUY MPUHATUS U pealn3alui YIPaBICHYECKUX PEIIECHUH.
Ymemo:
- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIUIO;
- I[PUHUMATh YIPaBIECHUYECKHE PEIICHUS U OPraHU30BbIBATh UX BBIIIOJIHEHUE;
- cobupath, 00pabaTbIBaTh TEXHUYECKYIO HHPOPMAIHUIO;
- paboTaTh € YNpPaBJIEHYECKOM JOKYMEHTAlMeW, II0Jb30BaThCSA 3aKOHaM, HOpMamu U
MpaBUJIaMU aIMUHUCTPATUBHOM JESITEILHOCTH;
- pacnpenensatb 00s13aHHOCTU U OTBETCTBEHHOCTb;
- HCIOJIb30BaTh METO/bl MOTHUBALIUY NIEPCOHAIIA;
KOHTPOJIMPOBATh U PEryJupoBaTh UCIOJIHEHUE IIJIaHOB.
Braoemy:
CIIOCOOHOCTBIO B COCTABE KOJUIEKTHBA UCIIOJIHUTENEH y4acTBOBATh B IIPOEKTHBIX paboTax;
- HaBbIKAMM IMPUMEHEHMS] ONTUMAJIbHBIX IOJXOJOB JJI JUAarHOCTHKM M aHaju3a pbIHKa
TIPOTyKIIMH;
- BIAAETh METOJaMHU U HHCTPYMEHTAMHM TEXHMUYECKOTO PETyJIUPOBAHUS U YIPABICHUS
KayecTBOM Ha MPEANPUSTHH.
3 Kparkoe coaepxxanue TUCUUIIMHBI
Moayab 1. OCHOBBI TeXHMYECKOr0 peryJiMpoOBaHUsl M YNPaBJIeHUS] Ka4eCTBOM Ha
npeanpusiTuH
Beenenne. Ilpeamer, MeTonm u coaepKaHWE JUCHUIUIMHBL Teopuss TEXHUYECKOTO
pErylIMpoBaHUSl U YIpaBJICHUS: YIOpaBJIEHWE Kak MOTpeOHOCTh W Kak (akrop ycmexa
NESITEeIbHOCTH, CYIIHOCTh M COJEpXKaHUE YIPaBICHHUS, MECTO TEOpUH TEXHHUYECKOIO
pPErylIMpoOBaHUS M YIpPaBICHHUS KAayeCTBOM B CHCTEME COBPEMEHHBIX 3HaHUM, cnenuduka
VIOpPaBIEHYECKOW  JESITEbHOCTH, COBPEMEHHbIE  MpPOOJEMBbl  YIPAaBJIEHHUS  KAYECTBOM.
3aKOHOMEPHOCTU U IPUHIIMIIBI YIPABJIEHUSI KAUECTBOM: CyObEKTUBHBIE U OOBbEKTHUBHBIE (DAKTOPBIL.
Cucrema TEXHHYECKOTO PEryJIMpOBaHUS U YIpPaBJICHMs] KauecTBOM Ha mpeanpuatuu. OreHka
3¢ deKTUBHOCTU yrpaBieHUs KayecTBOM. Cucrema ynpaBieHHUs KaueCTBOM: IMOHSTHE CUCTEMbI
yhpaBiieHus, pacipeieneHie pyHKIuu, HOJHOMOYMHM U OTBETCTBEHHOCTH, IPUHIUIIBI TOCTPOCHHUS
CUCTEM  yIpaBlIeHHs KadecTBOM. lleHTpanu3zamuss ©  JeUeHTpajau3auus  yIpaBieHUS,
JieNierupoBanue noJiHoMounii. OCHOBHbIE IOHATHUS B TEXHUYECKOM PETyJIMPOBAaHUM U YIIPABJICHUU
kauecTBoM. [lokazarenu >3pPeKTUBHOCTH yIIpaBICHUS.
Moayasb 2. OcHOBBI TeXHHYECKOI'0 PeryJIMpOBaHUs U CHCTEMA MEeHeKMEeHTAa KayecTBa
Llenu B cucteme ynpasieHusi kauecTBoM. Llenn Texuuueckoro perynupoBanus. Posb nenu B
OpraHu3alMl U OCYILECTBJICHUHU IPOIIECCOB YIpaBJiCHUs, KiIacCUpUKaLUs Lelel, NOCTPOECHUE
JiepeBa LeNe; coueTaHue pa3HooOpasus 1enei u QyHKIMM MEHEDKMEHTA; CUCTeEMa YIpaBJICHUS
[0 LENsIM; CTpAaTerusi U TaKTUKa yHpaBiieHHs KadecTBOM. CyIIHOCTb, MPUHIUIBI U METO[bI
wianupoBanus. [Ipouecc BripaboTku ctpaterud. @opMbl TEKYIIETO IJIAHUPOBAHUS YIPaBICHUS
KauecTBOM. BHeJpeHue pe3ylnbTaToB HAaydyHO- TEXHUYECKUX U IMPOEKTHO-KOHCTPYKTOPCKUX
pa3pabOTOK B pEAIbHBIA CEKTOP JKOHOMHUKHU. TEXHOJOTHS pa3pabOTKM U NPUHATUS
YIpaBJICHUYECKUX perieHnil. PazpaboTka ympaBlieHUECKHX PEIICHUM: MOHATHE U KJIACCH(pUKAIIHS
YIPaBIEHYECKUX PELICHUH, OCHOBOIIOJIAratoliue 3JI€MEHThI JEeSITeIbHOCTH, YCIOBUS U KPUTEPUU
NPUHATHS PEUICHUM, MpOLEecC M MOJENIU MPHUHATHUS YIPABIEHUYECKUX pELIeHUuH, peaau3anus
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YIIPABJICHYECKUX PEUICHHIA.

Moay.s 3. IIpo0JieMbl TEXHHYECKOT0 PeryJIMPOBAHMSA H YIIPABJICHHE KA4YeCTBOM

Bnacte B cucreme ynpasiienus. JluaepctBo U cTtuib ynpasiieHus. OTHOILIEHUS BJIAacTH B
CUCTEME YIIPaBJICHUS: IOHSITHE U TUIOJIOTHUS BJIACTH; BIACTh U aBTOPUTET MEHEKEpa; NPU3HAKH,
(GakTopbl M IPOSBIEHHUS HEYNPaBISEMOCTHU; UCTOYHUKU BJIACTU B YIPaBJICHUM OpraHU3aIUeil;
MapTHEPCTBO B IMpoIeccax MeHeIKMeHTa. JIuaepcTBo U cTuib ynpasiieHus. MoTHUBallMOHHbBIE
OCHOBBI TEXHMUYECKOTO PETyJUPOBAHMS U YIPABICHHUE KauyecTBOM. MoTuUBalMs JESTEIbHOCTH B
YIpaBJIE€HUU: MOTUBBI JEATEIBLHOCTH PAOOTHHUKA U UX POJIb B YIPABJIEHUHU, OCHOBHBIE MOHITUS U
JIOTMKA Tpoliecca MoOTHUBalMM, (pakTopbl (HOPMHUPOBAHUS MOTUBOB TpPYyJAa; MCIOJIb30BAHHE
MOTHBAIlMM B TPAKTUKE MEHEKMEHTa; (QakTopbl APPEKTUBHOCTH MOTHUBALIUU; COBPEMEHHbBIE
KOHLEMIIIMM MOTHBaUMU. ['pynmnoBasi AMHAMHMKA U KOH(IMKTBHI: pOJib IPYINIbI B MOBEACHUU U
NesITeNIbHOCTH pabOTHHUKA, (JOPMUPOBAHME TPYII, B3aUMOJCHCTBUS B IPYyNIEe U B OpraHu3alluu;
BO3HMKHOBEHHE, IMPOSABIEHUE U PAa3HOBUJIHOCTH KOH(DIUKTOB, BIUSHHE KOH(DIUKTOB Ha
yIpaBiieHUuE MPOU3BOJICTBOM.
4. O0beM yueOHOMH TUCHUILTHHBI

B 3ageTHBIX B akagem.
Bun yue6noii paboTsl CIMHAIIAX gacax
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32
Jlexuuu (Jlek) 0,45 16
[TpakTueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
KoHTakTHas camocrosiTesnibHas paboTa 0,2
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 75,8
Bu uTOroBOro KOHTpOJIs: 3auyer
B yue6HOi paGoTI B 3aueTHBIX B actpon.
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb AV CIIUNIJIMHBI 3 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 24
Jlexuuu (Jlek) 0,45 12
[TpakTnueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
KonTakTHas camocrositenbHas pabota 0,15
CaMOCTOSTEIbHOE H3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 56,85
Bu uTOroBOro KOHTpOJIs: 3auyer

AHHOTaNusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«MeTtoab! ucciienoBanus marepuajios poronuxkun» (b1.B./1B.06.01)

1. e aucuMmimHbl — GopMUpPOBaHUE OTIPEICTICHHOTO 00beMa 3HAHUN U HEOOXO0TUMBIX
HaBBIKOB, JOCTAaTOYHBIX ISl CAMOCTOATEILHOTO BHIOOPA METO/Ia aHAJIN3a PA3JIMYHBIX MaTEPUATIOB
($hoTOHUKH (MOHOKPHCTAIIJIOB, CTEKOJI, KOMIIO3UTHBIX U THOPUIHBIX MaTEPHUAJIOB), B 3aBUCHMOCTH
OT Kpyra pelaeMbIX UCCIIeI0OBATEIbCKUX 3a/1a4.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4YaIOIMIACH OJI2KEeH:

Obnadams CIENyIOUTUMHA KOMIIETEHITUSIMU

- CITOCOOHOCTBIO UCII0JIb30BATh [paBujla  TEXHUKU 0€30ITacHOCTH,
MIPOU3BOJICTBEHHOM CaHUTApUHU, MOXXApPHOW OE30MacHOCTH W HOPMBI OXpaHbl TPyHa,
A3MEPATh U OLEHHUBATh IApaMETPbl IPOM3BOACTBEHHOIO MHMKPOKIMMATA, YPOBHSI
3aMbUICHHOCTH U 3ara30BaHHOCTH, 1lIyMa, U BUOpalnu, ocemeHHocty padounx mect (I1K-
5);

- TOTOBHOCTHIO K OCBOCHHIO M AKCIUTyaTallid BHOBh BBOJIMMOI'O 000PYOBaHUS
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(ITK-8);

- CITOCOOHOCTBIO aHAJIM3UPOBATh TEXHUYECKYIO JTOKYMEHTAIMIO, MOAOHpaTh
o0opy/i0BaHKE, TOTOBUTH 3asiBKU Ha IpuoOpeTeHue u peMoHT obopynoanus (I1K-9);

- CIIOCOOHOCTBIO TPOBOJUTH aHAU3 CBIPbA, MATEpUAIOB W TOTOBOU
MPOIYKIMH, OCYIIECTBIIATH OLIEHKY pe3yibTaToB ananu3a (I1K-10);

- CIIOCOOHOCTBIO TUUIAHUPOBATh W TMPOBOAUTH (DU3UYECKUE U XHUMHYECKHE
AKCIIEPUMEHTHI, TPOBOJUTH OOpPaOOTKY HMX pe3yJbTaTOB U OICHUBATh MOTPEITHOCTH,
BBIBUTaTh TUMIIOTE3bl M YCTAHABIMBATH I'PAHULBI UX MPUMEHEHUS, NPUMEHATH METOJbI
MaTEMaTUYECKOTO aHaJIu3a U MOJEIUPOBAHUSA, TEOPETHUYECKOTO U IKCIEPUMEHTAIBHOIO
uccnenoanus (I1K-16);

- TOTOBHOCTHIO TPOBOJUTH CTAHAAPTHHIE M CEPTU(PHUKAIMOHHBIE HCIBITAHUS
MaTepHaioB, N3NNI U TexHoiornueckux mnpoueccon (I1K-17);

3nams:

- COBPEMEHHOE COCTOSIHME B O0OJacTH MCCIEAOBAHMUS CTPYKTYpbl U  COCTaBa
MOHOKPHCTAJLJIOB.

- TEOPETUYECKUE OCHOBBI M KJIaCCU(UKALIMIO METO/I0B aHalln3a, 001acTU UX MPUMEHEHHUS,
BO3MOYHOCTHU M OI'PAaHUYEHUSL.

- YCTpOMCTBO M (DYHKIMOHAJIbHBIE BO3MOKHOCTH OOOpPYHOBaHHUS, HCIOJIb3YEMOIO s
aHaIu3a.

Ymemo:

- MHTEpPIPETUPOBATH pE3yJbTaThl aHAIM3a MaTepUaioB PACCMOTPEHHBIMH B Kypce
METOaMHU.

- CpaBHHUBATb U COINOCTAaBJATh pE3YJbTaThl MCCIEAOBAHUS MAaTEpPHAJIOB Pa3HBIMU
METOaMHU.

- BBIOMpAaTh METOJl aHalIM3a MCXOJd W3 IIOCTABJICHHBIX 3aJlad MCCIENOBAHUA U
XapaKTEepPUCTHUK HCCIEAYyEMOTO MaTepuana.

Braoemy:

- HaBbIKAMU HCIMOJIb30BAaHUS METOJOB aHalM3a JI pPELIEHUs MPAKTUYECKUX HaydHO-
UCCIIEIOBATENIbCKUX 3ajay.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

1. Benenue. Knaccudukanus MeTo10B GU3NKO-XUMHUECKOTO aHAIHA3a.

2. Tepmuueckue meTonpl aHanuza. Tepmuueckudl u audepeHInaTbHO-TEPMUYECKUN
MeTo/Abl aHanuza. TepMmorpaBumerpuueckuid u aud@epeHIuanbHO-TEPMOTrpaBUMETPUUYECKUI
MeToabl aHanuza. ObopynoBanue i TepMmorpaduu. Tpedoanus k atanoHam. Bun kpusbix JITA
n TI'A. ®axtopsl, Biwstomue Ha Buj KpuBblXx [ITA m TI'A. Tepmora3oBoatOMOMETpUYECKUN
aHanu3. TepMoaIeKTpoMeTpUUECKUi aHan3. JIniaToMeTpuyecKuil aHaus.

3. Meroael  uccienoBaHUs  CTPYKTypbl — MmartepuanoB.  Pentreno¢azoBeliii  u
PEHTIE€HOCTPYKTYPHBIM aHaJIn3. B3anMoIeicTBHE PEHTTEHOBCKOIO W3JIIyYEHHsI C BEIIECTBOM.
VYpasuenue Bynbda-bporra, nmpasuna Jlays. [lpuHOmMmel 1 BO3MOKHOCTH METOJA IOPOIIKA,
obopynoBanue, pacuer nudpakrorpamm. OrmnpeneneHUe KaTeropuH, CHHTOHHUH, TapaMeTpOB
PELIETKH, PEHTI€HOBCKOM IUNIOTHOCTU KPUCTAILJIOB. BiinsiHe pa3MepoB yacTHI] Ha pEHTT€HOBCKYIO
mippakuuo B HuX. [lonmHompodunbHbli  Meton PutBenbna.  CoBpeMEHHbBIE  METO[bI
KOMITIBIOTEPHOTO pacyera JUPpaKTOrpaMM.

4. OnTuueckast cnektpockomnusa. CHEKTpbl MOTJIOLIEHUS U TponyckaHus. PaccesHue.
Okctunkius. CedeHus mnorjiomieHus. JluamasoH mpo3payHOCTH Marepuana. BuwusHue Ha
MOTJIOIEHNE KPUCTAIJIOB W CTEKOJ IMpUMEced NEepeXOJHBIX U PEIKO3EeMEIbHBIX HOHOB.
CrexkTpooTOMETpHI.

5. DneMeHTHbIN aHanu3. DJIEKTPOHHO-30HAOBbIN PEHTIE€HOCIEKTPAIbHBI MUKpOAHAIIU3.
Teopernueckre OCHOBBI  MeTona. BropuuHble U oOpaTHOpacCesHHbIE  3JIEKTPOHBI,
XapaKTEepUCTUYECKOE U3TydeHHe. Y CTpOWCTBO MUKpoaHaiau3aTopa. lMccienoBanue noBepxHoCTH,
¢azoBoro u »snMeMeHTHOro cocraBa. (OCOOEHHOCTH MOATOTOBKM 00pa3noB. TpebGoBanus k
STaJloHaM. OMHUCCHOHHBIM MHKpPOCHEKTPaJbHBIA aHaJU3 C JIa3epHBIM OTOOPOM  MPOOBI.
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KadyecTBeHHBII M KOJMYECTBEHHBIM  HAMUCCHOHHBIM  aHaiu3. YCTPOMCTBO  JIa3€pHOrO
MUKpoaHalinzaropa. Moaudukauuy MeToa.

6. HMccnenoBanusi MaTepuajoB METOJAMU ONTHUECKOM MHKpockonuu. Bo3zmoxkHOCTH
ONTUYECKOTO aHaiu3a. Buapl MuKpompenaparoB U CHOCOObI HMX NHpUrOTOBJIEHUs. M3ydyeHue
MaTepUalIoB B IUIOCKO-IIOJIIPU30BAHHOM MapauIeIbHOM, CXOIALIEMCS W OTPaKEHHOM CBETE.
Metopl M3MepeHHsl TOoKa3aTess MPEIOMIIEHHS] M30TPONMHBIX M aHU3OTPOMHBIX MAaTEpHAJIOB.
N3mepenne MHKPOTBEpIOCTH MarepuanoB. lccnenoBaHue HaNpsHKEHUH MOJISPU3ALUOHHO-
onTH4YecKuM MeTtoaoM. O0opyaoBaHUE IS ONTHYECKUX HCCIICIOBAHMI.

4. O0beM yueOHOM THCUMTIITHHBI

. B 3auerHbIx B akanem.
Bunel yue6HOM paboThI

eIMHUIIAX yacax
OO0uasi Tpy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 180
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64
Jlexmmm (JIek) 0,89 32
Jlaboparopusie 3anstus (JIad) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMOCTOSATETPHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 2,22 80
JK3aMeH 1 36
KoHTakTHas paboTa — MpoMeXyTOYHAsl ATTECTaIHs 0,4
[ToaroToBka K 3K3aMeHy 35,6

Buja xoHTpoOJIsI: JIK3aMeH

. B 3auerHbIx B actponom.
Buner yue6HOM paboThI

eIMHUIIAX gacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 5 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 48
Jlexmmu (JIex) 0,89 24
Jlaboparopnsie 3anstus (JIad) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMoCTOATETbHOE U3YUYEHUE PA3/ICTIOB UCITUTUIHHBI 2,22 60
JK3aMeH 1 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3
[ToaroToBka K 3K3aMeHy 26,7

Buja koHTpOJIST: JIK3aMeH

AHHOTAUMS MPOrpaMMbl Y4eOHOMH AU CHUIINHBI
«Metoasbl Hcciaea0BaHusI MaTepuaaoB djaekTpouunkn» (b1.B./1B.06.02)

1. e nucuMmimHbl — GopMUpPOBaHUE OTIPEIETICHHOTO 00beMa 3HAHUN U HEOOXO0TUMBIX
HAaBBIKOB, TOCTATOYHBIX UISI CAMOCTOSITEIFHOTO BEIOOPA METO/Ia aHAJIM3a Pa3IMYHBIX MAaTEPHUAIOB
AIIEKTPOHUKN (MOHOKPHCTAIJIOB TOJTYIIPOBOIHUKOB, KOMIIO3UTHBIX M THOPUIHBIX MaTepPHajoOB), B
3aBHCHMOCTH OT KpyTa pelraeMbIX HCCIE0BATEIbCKHAX 3a/1a4.

2. B pe3yabTaTe n3yyeHusi AMCHUILIMHBI 00YYAKOMIMICS TOJIKEH:

Obnadams CIeNyIOUUMHA KOMIIETEHITUSIMU

- CIIOCOOHOCTBIO  HCMOJB30BaTh  TpaBUJia  TEXHUKA  OE30MacCHOCTH,
MIPOU3BOJICTBEHHOM CaHUTApUU, MOXKApHOW OE30MacHOCTU M HOPMBI OXpaHbl TPYyAa,
U3MEPATh W OLCHMBATH IApaMeTPhbl IPOU3BOJCTBEHHOIO MHMKPOKJIMMATa, YPOBHS
3aMbUICHHOCTH U 3ara30BaHHOCTH, IlIyMa, U BUOpaIiu, ocBemeHHocTH padbounx mect (I1K-
5);

- TOTOBHOCTHIO K OCBOCHHIO U AKCIUTyaTallid BHOBh BBOJIMMOI'O 000PYJOBaHUS
(TIK-8);

- CITOCOOHOCTBIO aHAIM3UPOBATh TEXHUYECKYIO JTOKYMEHTAIMIO, MOAOHUpaTh
0o0opy/I0BaHKE, TOTOBUTH 3asiBKU Ha IpuoOpeTeHue u peMoHT obopynoBanus (I1K-9);
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- CIIOCOOHOCTBIO TPOBOJUTH aHAMU3 CBIPbS, MATEpUAIOB W TOTOBOU
MIPOYKIIMH, OCYIIECTBIATH OLIEHKY pe3yibTatoB ananuza (I1K-10);

- CIIOCOOHOCTBIO TUUIAHUPOBATh U TMPOBOAUTH (DU3UYECKUE U XHUMHYECKHE
AKCIIEPUMEHTHI, TPOBOJUTH OOpPaOOTKY HMX pe3yJbTaTOB U OILICHUBATh MOTPEIIHOCTH,
BBIBUTaTh TUMIIOTE3bl M YCTAHABIMBATH TIPAHULBI UX NPUMEHEHUS, NPUMEHATH METOJbI
MaTEMaTUYECKOTO aHaliu3a U MOJEIUMPOBAHUS, TEOPETHUYECKOTO U IKCIEPUMEHTAIBHOIO
uccnenoanus (I1K-16);

- TOTOBHOCTHIO TIPOBOJUTH CTAHAAPTHHIE M CEPTU(PHUKAIMOHHBIE HCIBITAHUS
MaTepHaioB, N3NNI U TexHoiorndeckux mnpoueccon (I1K-17);

3nams:

- COBPEMEHHOE COCTOSIHME B 00JIaCTU HCCIEAOBAHUSA CTPYKTYphl U COCTaBa MaTepUalIOB
AIIEKTPOHUKHU.

- TEOPETUYECKUE OCHOBBI M KJIaCCU(UKALIMIO METO/I0B aHalln3a, 001acTh UX MPUMEHEHHUS,
BO3MOYHOCTHU Y OI'PaHUYEHUSL.

- YCTPOMCTBO M (DYHKIMOHAJIbHBIE BO3MOXKHOCTH OOOPYAOBAHMSI, HCIOJIb3YEMOIO st
aHayu3a.

Ymemo:

- MHTEPIPETUPOBATH pE3yJbTaThl aHAIM3a MaTepHalloB PACCMOTPEHHBIMH B Kypce
METOaMH.

- CpaBHHUBATb U CONOCTAaBJSATh PpE3YJbTaThl MCCIEAOBAHUS MaTEpPHAIOB Pa3HBIMU
METOaMHU.

- BBIOMpAaTh METOJ aHaldM3a MCXOJAd W3 TIOCTaBJICHHBIX 3a/ad MCCIEAOBAHUS U
HCCIIElyeMOro MaTepuarna.

Braoemy:

- HaBbIKAMU HCIMOJIb30BAaHUS METOJOB aHaln3a JIs PELIEHUs MPaKTUYECKHX Hay4dHO-
HCCIIEIOBATENIbCKUX 3aj1ay.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

1. Benenue. Knaccudukanus MeTo10B GU3NKO-XUMHUECKOTO aHAIH3A.

2. Tepmuueckue MeTonbpl aHanuza. Tepmuueckudl u U epeHInaTbHO-TEPMUYECKUN
MeTo/Abl aHanuza. TepmorpaBumerpuueckuil u auddepeHIaibHO-TEPMOTrpaBUMETPUUYECKUI
MeToabl aHanuza. ObopynoBanue it TepMmorpadpuu. Tpedoanus k atanoHam. Bun kpusbix JITA
n TI'A. ®axtopsl, Bimstomue Ha Buj KpuBblX [ITA m TI'A. Tepmora3oBoarOMOMETpUYECKUN
aHanu3. TepMOlIeKTpOMETPUUYECKUI aHAIN3. J{MIaTOMETpUYECKHT aHAIU3.

3. Meroael  uccnenoBaHWs ~ CTPYKTYypbl — MartepuanoB. Pentreno¢azoBeliii  u
PEHTIE€HOCTPYKTYPHBIM aHalIn3. B3anMoJeiCcTBHE pPEHTTEHOBCKOTO H3JIYYEHHS C BELIECTBOM.
VYpasuenue Bynbda-bporra, nmpaBuna Jlays. [lpuHOmMmel 1 BO3MOKHOCTH METOJA IOPOIIKA,
obopynoBanue, pacuer nudpakrorpamm. OrnpeneneHrue KaTEropuH, CHHTOHUH, MapaMeTpOB
PELIETKH, PEHTT€HOBCKOM INIOTHOCTH KpUCTAILIOB. BiinsHNe pa3MepoB 4acTHUI] HA PEHTI€HOBCKYIO
mippakuuo B HuX. [lonmHompodunbHbli  Meton Putenbna.  CoBpeMEHHbBIE  METO[bI
KOMITBIOTEPHOTO pacyera JUPpaKTOrpaMM.

4. OnTuueckass cnektpockomnusa. CHEKTpbl MOTJOLIEHUS U HponyckaHus. PaccesHue.
Okctunkius. CedeHus mnorjiomeHus. Jluama3oH NOpo3payHOCTH Marepuana. BiusHue Ha
MOTJIOIEHNE KPUCTAIJIOB W CTEKOJ IMpUMEced NEepeXOJHBIX U PEIKO3EeMEIbHBIX HOHOB.
CrexkTpooTOMETpHI.

5. DneMeHTHbIM aHanu3. DJNEKTPOHHO-30HAOBBIN PEHTIE€HOCIEKTPAIbHBI MUKpOAHAIIU3.
Teopernueckre  OCHOBBI  MeTona. BropuuHble U oOpaTHOpaccesHHbIE  3JIEKTPOHBI,
XapaKTepUCTUYECKOE U3TydeHHe. Y CTpOWCTBO MUKpoaHaiau3aTopa. lMccienoBanue noBepxXHOCTH,
¢azoBoro u »sneMeHTHOro cocrtaBa. OCOOEHHOCTH MOATOTOBKM 00pa3noB. TpebGoBanus k
STaJloHaM. OMHUCCHOHHBIM MHKpPOCHEKTPaJbHBIA aHajdU3 C JIa3epHBIM OTOOPOM  MPOOBI.
KadyecTBeHHBII M KOJMYECTBEHHBI  AMHUCCHOHHBIM  aHalW3. YCTPOMCTBO  JIA3€PHOTO
MUKpoaHalinzaropa. Moaudukauuy MeToa.

6. HWccnenoBanusi MarepuajioB METOJaMU OINTHYECKOM MHKpockonuu. Bo3moxxHOCTH
ONTUYECKOTO aHaiu3a. Buapl MuKpompenaparoB U CHOCOObl UX NpUrOTOBJIEHUS. M3ydueHue
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MaTepHUajJoB B IUIOCKO-IOJSPU30BAHHOM MNapauIeIbHOM, CXOJSIIEMCS U OTPaKEHHOM CBETE.
Metonpl M3MepeHHsl HoKa3aTess MNPEIOMIICHHS] M30TPONHBIX M aHU30TPOIHBIX MaTEpHAIOB.
N3mepenne MHKPOTBEpIOCTH MarepuanoB. lccnenoBaHue HaNpsHKEHUH IOJISPU3ALUOHHO-
onTUyecKuM MeTo oM. OG0pyI0BaHUE /1711 ONITUYECKUX HCCIIEJOBAHUIA.

4. O0beM yueOHOMH TUCHMILTUHBI

. B 3aueTHBIX B akanem.
Bunel yue6HOM pabOThI

eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 5 180
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64
Jlexmmm (JIek) 0,89 32
Jlaboparopusie 3anstus (J1ad) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMoCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCIUTIIIHBI 2,22 80
JK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4
IToaroroBka K 3K3aMeHy 35,6

Buja koHTpOJISI: JIK3aMeH

. B 3auerHbIx B actponom.
Bunel yue6HOM paboThI

eIMHUIIAX Jacax
OO0uasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4€0HOMY ILUIAHY 5 135
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 48
Jlexmmm (JIek) 0,89 24
Jlaboparopusie 3anstus (JIad) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMOCTOSATETFHOE N3YUYCHUE PA3/IeTIOB JUCITUTIIHNHBI 2,22 60
JK3aMeH 1 27
KoHTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTAaIHs 0,3
IToaroroBka K sK3aMeHy 26,7

Buja koHTpOJIST: JIK3aMeH

[ ]
AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI

«XuMHYecKasi TEXHOJIOTUsl TeXHHYecKuX MoHokpuctaLios» (b1.B./B.07.01)

1. Heap AUCHUIUIMHBI — TIOJrOTOBKAa KOHKYPEHTOCHOCOOHBIX CHELHMATUCTOB JUIS
MO/pa3JIeIEHUH LIEHTPOB BBICOKMX TEXHOJOTWH B 00jacTu pa3pabOTKH U NPUMEHEHHUS HOBBIX
MOHOKPHCTAJNINYECKHX MaTEpUaJIOB.

2. B pesyabTare u3y4eHusi AMCUMILUIMHBI CTYIEHT 10JI7KeH::

Obnadams cnenyronumu npodeccuonanbsiMu (1K) komneTenmsamu:

- COOTBETCTBUM C PEIVIAMEHTOM M MCHOJb30BaTh TEXHUYECKUE CPEICTBA I
W3MEPEHHsS] OCHOBHBIX IapaMETPOB TEXHOJIOTHMYECKOIO0 IPOIECCa, CBOWCTB ChIPhS U
npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO TIPUHUMATh KOHKPETHBICE TEXHUYECKHE pEIICHUs Mpu
pa3paboTKe TEXHOJOTUYECKHX IIPOIIECCOB, BBIOMpATh TEXHUYECKHE CpEeACTBa U
TEXHOJIOTUU C YYETOM JKOJOTHYeCKHUX nociueactsuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO ~ HUCIOJB30BAaTh ~ MpaBWiIa  TEXHUKHM  OE30MacHOCTH,
MIPOU3BOJICTBEHHOM CaHUTApUHU, MOXXApPHOW OE30MacCHOCTH W HOPMBI OXpaHbl TPyHa,
U3MEPATh W OLCHMBATH IApaMETPhbl IPOU3BOJCTBEHHOIO MHMKPOKJIMMATa, YPOBHS
3aMbUICHHOCTH U 3ara30BaHHOCTH, IIyMa, ¥ BUOpaIuu, ocBemeHHocTu padbounx mect (I1K-
5);

- CIIOCOOHOCTBIO TPOBOJUTH aHAMU3 CBIPbS, MATEpUAIOB W TOTOBOU
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MIPOYKIIMH, OCYIIECTBIIATH OLIEHKY pe3yibTatoB aHanuza (I1K-10);

- CIIOCOOHOCTBIO BBIBJISITH M YCTPAHATh OTKJIOHEHHS OT PEXHMOB pPabOThI

TEXHOJIOTHYECKOTO 000pPYAOBaHUS U MapaMeTpoB TexHosorudeckoro mpoiecca (I1IK-11);

11.

12.

13.

14.
15.

3nams:

— METO/bl BBEJCHUS JIETUPYIOIINX MUKPOIIPUMECEN B MOHOKPHCTAJLIBL;

— OCHOBHBIE BUJIbI CTPYKTYpP U IIPOLIECCOB B KPUCTALUIU3ALIMOHHBIX CpEax.
Ymemo:

— KOHCTPYHMPOBATh CTPYKTYPY M COCTAB JIETUPOBAHHBIX MOHOKPHUCTAILIOB;

— AHaJU3HMPOBATH MPOLECCHI, IPOXOAAIINE B KPUCTAIN3ALMOHHBIX Cpelax;

— IPOEKTHUPOBATh JIOTUCTUKY MUTAHUS PACTYLIETO0 MOHOKPHCTAJIA,
Braoemy:

— HaBBIKAMU KOHCTPYHPOBAHHUS JIETUPOBAHHBIX MOHOKPHUCTAIIJIOB;

— HaBBIKAMU aHAJIM3a CTPYKTYP U IPOLECCOB B KPUCTALIN3ALMOHHBIX Cpelax.
3. KpaTkoe cogep:xaHue TUCHMILIHHbI
Bunbel  mukponpumecei B MOHOKpUCTaUIaX.  JIUCKpeTHblE  ypOBHM  YMCTOTHI
MHKPOIIPUMECEN KPUCTAIJIOB KaK BaXKHEHIIINM KPUTEPUNA OLIEHKU X Ka4eCTBa.
PaBHOBecHBI KO3()QUIMEHT pacHpenesieHuss MUKpOIpUMecedl B CUCTEME KpHCTaJlI-
KPUCTAJUIM3AaLIMOHHAS CpeJa.
HepaBHoBecHbIN KOAQOUIMEHT pacupelesieHuss MUKpPONpUMEced B CUCTEME KPHUCTaJUI-
KpUCTAJUIM3alMOHHAsT ~ cpena. BBIBOA  3aBUCMMOCTM  MEXJAY  PaBHOBECHBIM U
HEpaBHOBECHBIM KO3((duLIMEeHTa pacnpeiiesieHusi MUKpOIpUMecei B CUCTEME KpHCTaJlI-
KPUCTAJUIM3AaLMOHHAS CpeJa.
JluHaMHPKa ~ IPUMECHOTO  COCTaBa  KpPUCTAUIa  pacTyllero B OTPAaHUYEHHOU
KPUCTAJJIM3aLlMOHHON Cpelle C 3alacoM KPHUCTAUIU3yeMOI0 BELIECTBAa. 3aBUCHUMOCTD
IpeiebHON KPpUCTAIIM3aMOHHOM 1011 (OTHOIIEHHE YKCIIa MOJIEH BBIPOCHIEro KpUcTasuia
K YHUCIy MOJIEW KPHUCTAIUIM3AIMOHHOW Cpeabl) OT JHUCKPETHOTO YPOBHs TpeOyemoit
YHCTOTHI U HEPABHOBECHOTO KOAPPUIIMEHTA pacipeaeseHUs] IpUMECEH.
JluHaMHMKa  IIPUMECHOTO  COCTaBa  KPHUCTAUIA  pacTyllero B OIPAHMYEHHOM
KpUCTAJIIM3allMOHHON cpefie 0e3 3amaca KpUCTaNIM3YyeMOTO BEIECTBA. 3aBUCUMOCTD
IpeieIbHON KpUCTAIIIN3aMOHHOM 1011 (OTHOILIEHUE YHCiIa MOJIEH BBIPOCHIET0 KpHUcTaslia
K YHCIy MOJIEW KPHUCTAIUTM3AIMOHHOW Cpeibl) OT JHUCKPETHOTO YPOBHS Tpebyemoi
YUCTOTHl M HEPABHOBECHOTO Kod(duimenta pacrpeneieHuss NpuMeceid. YpaBHEHHE
[eina-ITpanna.
Kpucrannoxumuueckoe KOHCTPYHPOBAHHE JIErMPOBAHHBIX MOHOKPHUCTAJIJIOB.
Komnencupyromue neraropsl. JlernpoBaHHbIE MOHOKPHUCTAUIBI C YHOPSJAOYECHHBIMH M
pa3ynopsiA0YEHHBIMU NOAPEHIETKAMH.
Bubl rOMOr€HHBIX KPUCTAIUIM3ALMOHHBIX CPEL.
Buabl rereporeHHbpIX KpUCTAUIM3ALMOHHBIX CPEl U UX MPEUMYILIECTBO IO OTHOLIEHUIO K
TOMOTEHHBIM.
Byl KOHBEKTHBHOIO MACCOIIEPEHOCA B KPUCTAJUIN3AMOHHBIX CPElax.
I'paBuTanmoHHas TemioBas KOHBEKLMS B KPUCTAIUIM3ALMOHHBIX cpenax. Kpurepun Penes,
I'pacroda u [Tpanatis, xapakTepu3yromue 3TOT BUJ KOHBEKLIUH.
I'paBuTanmoHHas KOHLEHTpPAUMOHHAs KOHBEKIUS B KPHUCTAUIM3ALHOHHBIX Cpeaax.
Konnentpammonnsie kputepun Penes, I'pacroda u Ilpanaris, xapakTepu3yronue 3TOT
BHJI KOHBEKIIMH.
TepMokanuiisipHas KOHBEKIUS B KPUCTAJUIM3ALMOHHBIX cpenax. Kpurepuit MapaHronwu,
XApaKTEPU3YIOUN 3TOT BUJ KOHBEKIIUH.
KoHLleHTpanMOHHO-KanMJuIsIpHasT ~ KOHBEKIMS B KPHUCTAJUIM3ALMOHHBIX  CpElax.
KoHuenTpannoHHbIil kpurepuii MapaHronu, XapakTepu3yoOIUd 3TOT BUJL KOHBEKIUH.
B3anmopelictBre pa3inuHbIX BUIOB KOHBEKIIUH B KPUCTAIIIM3ALMOHHBIX Cpelax.
BelpamuBanne MOHOKPHUCTAJUIOB B TelsdX Kak IpUMEpP MeToJa  BbIPAIUBAHUSA
MOHOKPHUCTA/VIOB CO CJIOKHOW (HE NPUMUTHUBHOW) TOTOJOTHEH KPHUCTAUIM3AIMOHHBIX
Cpen.
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16. Meron IDKK (map-KMIKOCTh-KpHUCTa/l) Kak MpUMEp METoJa  BbIpAIllMBAHUS
MOHOKPHUCTAJ/VIOB CO CJIOKHOW (HE MPUMUTHUBHOM) TOMOJIOTHEH KPHUCTAUIM3AIMOHHBIX
cpen.

17. IlpencraBiieHre TOMOJIOTMM  KPUCTAUITM3AMOHHBIX Cpel C MOMOIbI0  rpadoB.
YHuBepcanpHOE KOJIMpOBaHue IpadoB.

18. MeTtox BbIpamiMBaHUs MOHOKPHCTAUIOB B PACTBOpaX B YCIOBHUAX TEMIIEPATYPHOTO
nepenajga Kak IMpUMEp METOoJla BBIPAIIMBAHUS MOHOKPUCTAIJIOB CO CIIOKHOM (HE
MPUMHUTUBHON) TOTIOJIOTUEHN KpUCTAIIM3AaMOHHBIX cpea. IIpencraBienue 3Toil Tononoruu
¢ moMo1ibio rpaga. BapuanTsl (criocodbl) 3T0ro METOA.

19. Merton BeIpamMBaHWs MOHOKPUCTAUIOB B PACTBOPAX B YCIOBHUAX HCHAPECHUS
pacTBOpuUTENI KaK MPUMEP METOJa BbIPAIMBAHUS MOHOKPHUCTAJIJIOB CO CJIOXKHOW (HE
MPUMHUTUBHON) TOTOJIOTMEN KpUCTAIUIM3ALMOHHBIX cpea. [IpeacraBienue 3Toil Tonojsorun
¢ moMo1bio rpaga. BapuanTsl (criocodbl) 3T0ro MeToa.

20. Meron BbIpalMBaHUs MOHOKPHCTAJUIOB B pacTBOpax 0Oe3 3amaca KpPUCTAUTU3YeMOTO
BEIIECTBA KakK IpUMEP METOJa BbIPAIIUBAHUS MOHOKPUCTAIJIOB C INPUMUTHBHON
TOMNOJIOTUEN KPUCTAIIM3aUMOHHBIX cpell. IlpenctaBieHue 3TOM TOMOJIOTUH C MOMOILBIO
rpacda. BapuanTel (cmocoObl) 3TOr0 MeToja: CIOHTaHHAs KPUCTAJUIM3alUsi B PAacTBOpE-
pacmiaBe, KpUCTAJUIM3alUsl B pacTBOpE-paciviaBe C JIOKAJIBbHOM 00JacThiO OXJIAXKACHUS
KOHTEHHepa.

21. Meron BbIpallMBaHUs MOHOKPHUCTAJUIOB HCIAPEHUEM PACTBOPUTENS B  YCIOBHUAX
TP Y3NOHHON «KOHBEKIIUN.

22. Meron BbIpallMBaHWs MOHOKPHUCTAJUIOB HCIAPEHUEM PACTBOPUTENS B  YCIOBHUAX
KOHBEKIMH MapaHTroHH.

23. Meron 30HHOM KpUCTAJUTA3AIMHU B pacTBOpe-paciuiaBe. ['pad TOmosoruu 3Toro MeToa.

24. BeipanuBaHre MOHOKPUCTAIIIOB MeTOI0M Hoxpanbckoro. I'pad Tomomoruu 3Toro MeToa.
BapuanTts! (crioco6bl) 3T0r0 METOAA.

25. JlaGopatopHble paboThl. BelpamuBaHie MOHOKPUCTAIJIOB M3 PpacIUIaBOB, PAacTBOPOB-
pacriaBoB U BOJHBIX PACTBOPOB.

4. O0beM yueOHOMH TUCUMIIUHBI.
. B 3auerHbIx B akagem.
Buner yue6HOM paboThI
€IMHULIAaX yacax
OO0uasi TPy10€eMKOCTh AUCIHUIJIMHBI 10 Y4€0HOMY ILUIAHY 3 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,35 48
Jlexmmm (JIek) 0,45 16
[TpakTueckue 3anstus (113) 0,45 16
Jlaboparopusie 3anstus (JIad) 0,45 16
CamocrositesbHas padora (CP): 0,65 24
CaMoCTOATETbHOE U3YUYEHUE PA3/ICTIOB UCITUTUIHHBI 0,65 24
JK3aMeH 1 36
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4
IloaroroBka K 3K3aMeHy 35,6
Buja koHTpOJISI: JIK3aMeH
. B 3auetnpix | B actponom.
Buner yue6HOM paboThI
€IMHULIAX yacax
OO0uasi TPy10€eMKOCTh JUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 81
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,35 36
Jlexmmm (JIek) 0,45 12
[TpaxTuueckue 3anstus (113) 0,45 12
Jlaboparopusie 3anstus (JIad) 0,45 12
CamocrositesbHas padora (CP): 0,65 18
CaMOCTOATETbHOE U3YUYEHUE PA3ICIOB UCITUTIIHHBI 0,65 18
JK3aMeH 1 27

122



KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3

IloaroroBka K 3K3aMeHy 26,7

Buja koHTpOJISI: JIK3aMeH

AHHOTaIuA padoyei MporpaMmMspl JUCHUIJINHBI
«XHMHYecKasi TEXHOJIOTUsl TOHKOILJICHOYHBIX rerepocTtpykryp» (b1.B./1B.07.02)
1. Heap aucuMmimHbl — chOpMUPOBATh y CTYJAEHTOB OakajlaBpuaTa HpPEICTABJICHUE O

TOM, Kak Ha OCHOBE (yHIaMEHTalIbHOW (U3UKO-XMMHUYECKOH HHPOpPMAIMK OCYIIECTBIIAETCS

BBIOOD

TEXHOJIOTHU KW ONPEACTIAIOTCA KOHKPETHBIC TCXHOJOTMYCCKUC PCKUMBI; KaKUM O6p330M

OCYIICCTBIIACTCA OHepaTI/IBHIﬂf/'I KOHTPOJIb 3a Ka4Y€CTBOM IIOJIY4a€MbIX MaTCpHUaAJIOB U I/ISHGHI/II\/’I;

KakKoBa

JOJDKHA OBITh TOCJEA0BATEIbHOCTh JAECHCTBUN IMpU pa3paboOTKE TEXHOJOTHU HOBBIX

MHOTOKOMIIOHEHTHBIX T€TepO(da3HBIX CTPYKTYP.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqaloumﬁca HOJIZKECH

Obnadams cnenyronumu npodeccunonanbHbiMu (1K) komneTenmsamu:

3name:

Ymemo

COOTBETCTBUU C pErjiaMEHTOM M HCHOJIb30BaTh TEXHUYECKHE CpEACTBA Ui
M3MEpEHUs] OCHOBHBIX MapaMeTPOB TEXHOJOTMYECKOTO MpOIecca, CBOUCTB ChIPhS U
npoaykiuu (ITK-1);

CIIOCOOHOCTBIO MPUHUMATh KOHKPETHbIE TEXHUYECKHE PEIICHUs MpH pa3paboTke
TEXHOJIOTUYECKUX TPOIIECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJOTHH C
Y4ETOM IKOJIOTHUYECKUX nocneAcTBUi ux npumeHeHus (I11K-4);

CIIOCOOHOCTBIO MCTOJIB30BATh MpPaBHia TEXHUKU 0€30MacHOCTH, MPOU3BOACTBEHHON
CaHUTapUHU, MOXXKApHOM OE30MacCHOCTH M HOPMBI OXpaHbl Tpyna, HU3MEPATh U
OLICHMBATh NapaMETPhl MPOU3BOACTBEHHOTO MUKPOKIMMATA, YPOBHS 3albLJICHHOCTH
W 3ara30BaHHOCTH, 1IyMa, U BUOpaluu, ocBemeHHOCTH pabounx mect (I1K-5);
CIIOCOOHOCTBIO TMPOBOJUTH AHANU3 ChIPbs, MaTepUajoB U TOTOBOW MPOIYKIIHH,
OCYIIECTBJISITH OLICHKY pe3ysibTaToB aHanu3a (I1K-10);

CIIOCOOHOCTBIO BBISBJIATH M YCTPAHATh OTKJIOHEHUS OT pPEXUMOB pabOThI

TEXHOJIOTNYCCKOI'O 060p}IJIOBaHI/I$I U TapaMCTPOB TCEXHOJIOTHYCCKOro IIporecca
(IIK-11);

TepMmoauHaMHUeCcKUe  acleKThl TEXHOJOTMH IUIGHOYHBIX CTPYKTYp Ha  OCHOBE
HEOPraHMYECKUX U OPraHNYeCKUX XUMHUECKUX COEAUHEHU

Teopernyeckue aceKThl COTNIACOBAHUS TOJIIHUH Pa3INYHbIX (PYHKIIMOHAIBHBIX CIOEB MPU
CO3JAaHMM  MHOTOCIIOMHBIX  CBETOM3IYYAIOIIUX JUOAHBIX CTPYKTYp Ha OCHOBE
OPraHN4eCKUX COCTMHEHUHN

3aKOHOMEPHOCTH (POPMUPOBAHUS COOCTBEHHBIX M MPUMECHBIX TOYCUYHBIX NE(EKTOB MpPH
MOJIyYE€HUU TUICHOYHBIX CTPYKTYP Pa3IMuHbIMU METOJAAMHU

Ocob6enHoctr  (HOPMHUPOBAHMS TIEPEXOAHBIX CJIOCB TMPHU TOJTYYCHHHM MHOTOCIONHBIX
IUICHOYHBIX CTPYKTYP OCHOBE HEOPraHWYECKUX U OpPraHUYeCKUX COEIUHEHHH I
IIPOM3BOJICTBA IPUOOPOB AIIEKTPOHUKH.

OcHOBHBIE HEOpraHMYECKHEe MaTepuanbl U HHIUMBUIYyaJbHbIE BEIIECTBA, KOTOPbIE
UCIOJIb3YIOTCS JUId TOJYYEeHHUS aKTHBHBIX M IAaCCUBHBIX CJOEB COBPEMEHHBIX
rerepodasHplX IUICHOYHBIX CTPYKTYp M HpUOOPOB  3JIEKTPOHUKU  Pa3IMYHOTO
Ha3HAYEHUS.

CriocoObl TOJy4eHHsI OTIENbHBIX CIIOEB U MHOTOCJIONMHBIX TeTepodasHbIX CTPYKTYp C
3apaHee 33JlaHHBIMU (YHKLIHOHAIbHBIMU XapaKTEePUCTUKAMU Ui IPUOOPOB 3JIEKTPOHUKHI
Pa3IMYHOTO Ha3HAYCHUSL.

Boeibupate Metonsl (OpMUPOBaHUS OTAEIBHBIX CJIOEB TOHKOIUIEHOYHBIX CTPYKTYp C
3aJIaHHBIM TUIIOM U KOHLEHTpPALUeN TOUEUHbIX JePEKTOB.

PaccuntbiBaTh TONIIMHBI (YHKIIMOHAIBHBIX CJIOEB MHOTOCIOWHOW CBETOM3IIy4arouieit

123



JUOJHOW CTPYKTYPBI HA OCHOBE OPraHUYECKUX COCTUHEHUM.

— Axanu3upoBaTh MH(OPMALMIO U HA €€ OCHOBE OCYLIECTBIISITh BBHIOOP MaTepHUaJOB JUIs
CO3JaHMSI AKTHBHBIX M IIACCHBHBIX CJOEB COBPEMEHHBIX TreTepo(a3HbIX IJICHOYHBIX
CTPYKTYp AJ1si pUOOPOB AEKTPOHUKHU PA3INYHOIO Ha3HAYCHHUSL.

— CnocoOpl MONMy4YEeHUs OTHENBHBIX CJIOEB M MHOTOCIOMHBIX TeTepo(]asHbIX CTPYKTYp C
3apaHee 3aJlaHHbIMU (YHKLIHMOHAIbHBIMU XapaKTEePUCTUKAMU Ui IPUOOPOB 3JIEKTPOHUKHI
Pa3IMYHOTO Ha3HAYCHUSL.

Braoemy:

— CoBpemMeHHbBIMH  crlocOOaMU  TOJYYEHHUST  OTHENbHBIX CJIOEB U MHOTOCIOWHBIX
rerepodaszHeIX CTPYKTYp € 3apaHee 3aJaHHbIMH (YHKIHOHAIbHBIMU XapaKT€PUCTUKaAMH
U1 IPUOOPOB AMEKTPOHUKHU PA3IUYHOTO Ha3HAYEHHUSI.

— Cnocobamu co3laHust M HUCIOJIb30BAHHS OCHOBHBIX 3JEMEHTOB AJIEKTPOBAKYYMHBIX
puOopoB (To1orpeBaresneid, KaToJ0B, Te€TTEPOB)

— Merogamu pacuera XapaKTEPUCTHK MEPEXOJHBIX CJIOEB MHOTOCIOMHBIX CTPYKTYp Ha
OCHOBE HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHUM JIIsl MPpUOOPOB IEKTPOHUKH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Pa3nes 1. OOuiue Bonpochl TEXHOJIOTUU T€TePO(a3HbIX CTPYKTYP

1.1. Knaccudukanus rerepodaszubix crpykryp. llonstue rerepodazHoil CTPYKTYpBHI.
Knaccudpukanuss rerepodasHbIX CTPYKTYp IO pa3jIMYHbBIM. TpU3HaKaM - pa3MEpHOCTb,
CJIOUCTOCTb, KOJIMUECTBO HCIOJIb3yeMbIX (pa3, arperaTHoe U CTPYKTYPHOE COCTOSIHHUE OT/IEJIbHbIE
CJI0€B reTepo(asHbIX CTPYKTYP.

1.2. O6muii noaxo ] K aHaJIN3y (PU3UKO-XUMUYECKHI JaHHBIX O CUCTEMaX, UCIOJIb3yEMBbIX
npu pa3paboTKe TEXHOJOTUU reTepodaszHbIX CTPYKTYp (Ha HpUMEpe OCHOBHBIX XMMHUYECKHUX
COEJIMHEHUH, HCII0JIb3YEMBIX B COBPEMEHHON MUKPOAJIEKTPOHHUKE).

1.3. ®Ou3uKO-XMMHYECKHE CBOWCTBA KpPEMHHsS M TepMaHusA. TEeXHOJOTMH MOHO-
MOJIMKPUCTAITINYECKOTO M aMOP(HOTO KPEMHUSI M Fe€pMaHus JJIsl Pa3IUUHbIX THIIOB YCTPOMNCTB.
Homenknatypa u XxapakTepUCTUKH MPOMBIIUIEHHBIX MOHOKPUCTAIIJIOB.

1.4. ®azoBble paBHOBecus B cucteMax A’-B°. Xapakrepuctuka (QU3HUECKHX,
ANEKTPOPUZNUECKUX, W OMNTONICKTPUUECKHMX CBOMCTB XMMHYECKUX coenuHeHuit tuma A3BS.
TeXHONOTUS MOHOKPHMCTAIOB coequHeHuit A’B° W TBepAbIX pacTBOPOB HAa HX OCHOBE.
Homenknatypa u XxapakTepUCTUKH MPOMBIIUIEHHBIX MOHOKPUCTAIJIOB.

1.5. ®asoBble paBHOBecus B cucteMax A’-B. Xapakrepuctuka (u3MUECKHX,
371eKTPOGU3NIECKHX, U ONTOYIEKTPHIECKHX CBOMCTB XUMUUECKUX coenHennil Tuma A’BS.

1.6. Xapakrepuctuka QU3NKO-XUMHUYECKUX, QU3NYECKUX U IJIEKTPO(U3NUECKUX CBONCTB
HEKOTOPBIX MAaTEpHUaJIOB, IIMPOKO HCIOJIB3YyEMbIX NMPH W3TOTOBICHUM MACCUBHBIX 3JIEMEHTOB B
TEXHOJIOTUSIX TETEPOCTPYKTYP: METAILIbl, OKCH/IbI, HUTPHU/BI.

1.7. JKunkue kpucramnsl. Kiaccudukanus, OCHOBHbIE XapaKTEPUCTUKH, METO/bI
MOJTyYEHUS.

1.8. Texnosoruss HeopraHumdeckux oMuHopopoB. Knaccudukanus IrOMUHOPOPOB MO
pa3nuuHbIM npu3HakaM. OCHOBHBIE KJIACChl XMMHYECKHX COEIMHEHUH, HCIOJIb3YyEeMBIX s
CHUHTE3a HEOPraHUYECKUX JIIOMUHO(OPOB. TEXHOJIOTUN CUHTE3a HEOPraHUYECKUX JIIOMUHO(OPOB.
B3aumocBsa3p MexIy YCIOBUSIMHM CHHTE3a M XapaKTepUCTUKaMH JHOMUHO(pOpoB. CrocoObl
(¢bopMHUpOBaHMST TOHKOIUIEHOYHBIX JIIOMHUHECLIEHTHBIX CTPYKTYp INpPH pa3jMuYHbIX cloco0ax HX
BO3OYXKICHHUS.

Pa3nen 2. TexHosorus TMHEWHBIX reTepoa3HbIX CTPYKTYP

2.1. Texnonorus uHTerpaibHbix cxeM. Knaccudukanuu unrerpanbheix cxem (MC) mo
pa3nuuHbIM Tpu3HakaMm. Texnosorus nonynpoBoAHukoBbix MC Ha ocHoBe Si. Texnomorus
usrotoBieHus miaactul a1 UC u3 MoHOKpucTaumueckoi 0yinu. OU3NKO-XUMUYECKHE OCHOBBI U
TEXHMKA JIETMPOBAaHUS KPEMHHUEBBIX MHKpocxeM. Da30Bble paBHOBECHUS M KHHETHKA
rerepoda3znbix mporeccoB B cucteme Si-O. TexHOIOorus TUAIEKTPHUUECKUX MOKPHITHH HAa OCHOBE
okcuoB kpemHus. Dotonutorpadusa. Tpasnenue. OcobenHoctu texHosorun MC Ha ocHOBe
GaAs. OcHOBHbIE THUIIBI CTPYKTYp aKTHUBHBIX 3JIEMEHTOB, HCHOJb3yeMbIX Npu co3ganuu MC:
i y3noHHO-TIIIaHAPHAS CTPYKTYpa, SMHUTAKCHATbHO-TUIAHAPHAS CTPYKTYpa, ODNMHTAKCHATBHO-
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IUIaHapHAs CTPYKTypa CO CKPBITBIM CJOEM, CTPYKTypa C JUDJIEKTPUUYECKOW HU3OJISILIUEH,
U30IUIaHApHAs CTPYKTypa, TMOJUIUIaHapHas cTpyktypa, MJII cTpykrypa, OnurakcuaibHO-
IJJAaHAPHBIM TpaH3UCTOp ¢ AuoaoM IIoTTkH, CTpyKTypa ¢ MHKEKIMOHHO-UHTETPAIIBHON JIOTUKOU
Texnonorus rubpuaHbix MC. TexHOI0Tus TOACTOINIEHOYHBIX MUKPOCXEM.

2.3. Texnonorusi mpuOOPOB BOCIpou3BeneHus n3odpaxenus. [lonstue Bera, Auarpamma
LIBETHOCTH, 1IBETOBbIE u3MepeHus, L{BetoBas cucrema MKO. OcHOBHbIE cUCTEMBI MPECTABIICHUS
1[BETa, AaHajloroBoe U 1U(ppOBOE IMpEACTaBICHHE IBeTa. [EXHOJOTus  aKTHBHOIO
KUJKOKPUCTAUNIMYECKOM JHUCIUIes] € TPaH3UCTOPHOM Marpuiedl Ha ocHoBe Si. Tomojorus
aKTUBHOTO >KMJKOKpUCTaJuMueckoro pgucmiies. dasoBble paBHOBecus B cucreme Si-H.
OcoOeHHOCTH TMOJY4YE€HHUS TOHKHX CJI0€B amMoppHOro HEPOTOUYBCTBUTEIHHOIO KPEMHUSL.
dopMHpOBaHUE TPAH3UCTOPHOM MaTpHIlbl. MoaenupoBaHHe €W OCOOCHHOCTH TEXHOJIOTUH
TOHKOIUIEHOYHBIX HEOPraHUYECKUX CBETOPMILTPOB. OCOOEHHOCTH (OoTOIUTOrpadus MPO3padyHbIX
npoBosamux MOKpbITUl In203-SnO2. TexHONOrUs 3NEKTPOHHO-ITy4eBbIX TpyOok. TexHosorus
BAKyyMHOT0 (JIyOpeCLIEHTHOTO JAuciuies. TexXHOJorus Iula3MeHHOM mnaHenu. TexHosorus
ANEKTPOCMAYHBAIOLIErO JUCILIES.

2.4. Opranuueckas 3JeKTpotoMuHecleHlusd. OCHOBHbIE KJIacChl OPraHUYECKUX
JIOMUHECHUpPYIOUMX  cTpykTyp. OcobenHoctd  MmexaHu3moB  joMmuHecueHiuu — OJIC.
Teopernueckass MOJENb OpPraHUYECKUX CBETOM3IYYalOUIMX JAUOoJ0B. Mertonuka mnojabopa
MarepuaioB it co3manus  rerepodasnoit OJIC.  TexHoyiorHsi ~ OPraHUYECKOTO
AJIEKTPOJIIOMUHECIMPYIOLIEro AUCIIes. TeXHOIOrHs MOJIMMEPHOTO AJIEKTPOJIFOMUHECIUPYIOLIETO
JHCTLIES.

2.5. TexHonorusi JIMHEHHBIX reTepo@asHbIX CTPYKTYp Ha MpuMepe NpuOOpoB meperaydn
n300paxKeHusl.

TexHonoruss BUIAUKOHOB JUIsl Tepefayd LBETHOTO TEJIEBU3MOHHOTO H300pa)KeHHUs.
TexHonoruss MaTpu4HbIX TpUOOPOB ¢ 3apsa0Boit cBs3bi0 (CCD MaTpuilbl): TOMOJIOTUS, TPUHLIUII
NeMCTBUS, OCHOBHbIE XapaKTEPUCTHKHU. TeXHOJOrusl (OTOUYBCTBUTEIBHBIX CTPYKTYpP Ha OCHOBE
Matpuitel  KMOII  TpaH3WCTOpPOB:  TOMOJIOTHS, TPHHIMI  JEHCTBUS, CpPaBHUTEIHHBIC
XxapakTepucTUKu. [IpocTpaHCTBEHHO-BpeMEHHBbIE MOIYNIATOPbl cBeTa. HasHauenue u mpuHLUIT
neiictBusi ocHOBHBIX THNOB [IBMC. TexHosioruss maTepuanoB Jisi M3TOTOBJIEHHUS AaKTHBHOMN
ctpyktypsl IIBMC. TexHomnorusi npocTpaHCTBEHHO-BPEMEHHOTO MpeoOpa3oBaTelsis cBeTa (i
BUJIUMOTO JIMalla30Ha) HAa OCHOBE MOJIMKPUCTAIIMYECKOro cyiabhuaa kxaamus. TexHonorus
AJIEKTPOCTATUYECKOTO MPOEKIIMOHHOTO JUCIUIEs Ha OCHOBE J1e(OPMHUPYEMBIX MHKPO3EPKAIbHBIX
YCTPOWCTB.

Pa3nes 3. Texnosorus 00beMHBIX reTepoda3HbIX CTPYKTYp Ha IpUMepe KepaMUUeCKUX
MULIEHEH ISl MarHETPOHHOTO U AJIEKTPOHHO-JIyYEBOTO PACIIBLICHUS

XapakTepucTuka KepaMU4YEeCKHMX MULIEHEH NI MarHeTPOHHOTO U 3JIEKTPOHHO-JIy4€BOTO
pactbuieHus. Juarpamma OmmHrxema it cuctemMbl  Zn-O-S.  TexHOJIOTHST —MOKpPOTo
JerupoBaHus CcyiabGuAa [UHKA HOHaMH TepOus. TexHosorus BBICOKOTEMIIEPATYPHOIO
MIPECCOBAHUS IPU KOHTPOJIMPYEMOM XMMHUYECKOM [OTEHIIMAJIE OJHOT0 U3 KOMIIOHEHTOB.
TexHonoTus aKTUBALIMOHHOTO OTKUTa 1o meroay Ban-JloopHa.

4. O0beM yueOHOH TUCUMIIHHBI.

. B 3auetHbIx B akanem.
Buner yue6HOM paboTh
eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh AUCIHUNJIMHBI 110 Y4e0HOMY IUIAHY 3 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,35 48
Jlexmmu (JIex) 0,45 16
[TpakTueckue 3anstus (113) 0,45 16
Jlaboparopusie 3anstus (JIad) 0,45 16
CamocrositesbHas padora (CP): 0,65 24
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 0,65 24
JK3aMeH 1 36
KoHTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTaIHs 0,4
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ITonroToBka K 9K3aMeHy | 35,6

Buja xoHTpoOJISI: JIK3aMeH

Bitb! yueHoi paboTs! B 3agetnpix | B actpoHOM.
eIMHUIIAX gacax

OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 3 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,35 36
Jlexuuu (JIek) 0,45 12
[Tpaxtueckue 3anstus (113) 0,45 12
Jlaboparopuble 3ansTus (J1ab) 0,45 12
CamocrositesbHas padora (CP): 0,65 18
CaMOCTOSATETFHOE H3YUYEHUE PA3IeIOB JUCITUTIIMHBI 0,65 18
JK3aMeH 1 27
KoHTakTHas paboTa — MpoOMEKyTOYHAsI ATTECTAIHs 0,3
IToaroroBka K 3K3aMeHy 26,7

Buja xoHTpoOJISI: JIK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI

«XMMHUYeCKas TEXHOJ0rus BeJUpHbIX MaTepuaaos» (b1.B./1B.07.03)

1. Heab AUCHMIJIMHBI — O3HAKOMJICHHE CTYIEHTOB C Pa3IMYHBIMH TEXHOJOTHSIMH B
oOmact pabOThl C TPUPOJHBIMH HMCKYCCTBEHHBIMH IOBEJIMPHBIMH KaMHSIMH - MEXaHHYEeCKOH
o0paboTkoil, MoaupuUUpOBaHHEM CBOMCTB (0OJIaropaXMBaHUEM), POCTOM MCKYCCTBEHHBIX

KpHUCTAJIJIOB U TEXHOJIOTHEH IOBCIIMPHOT'O ITPOU3BOJACTBA.

2. B pe3yiabTaTe n3y4eHus TUCHUILIMHBI 00yYaIOMUICS T0JI/KeH:

Obnadams cnenyronumu npodeccunonanbHsiME (1K) komneTenmusamu:
COOTBETCTBUHM C PETJIAMEHTOM M HCIOJIb30BATh TEXHUYECKHE CPEACTBA JUIS
M3MEPEHUSI OCHOBHBIX IApaMETPOB TEXHOJOTMYECKOTO MPOLECCA, CBOMCTB ChIPbS
u npoxykuuu (ITK-1);
CIOCOOHOCTBIO MPUHUMATh KOHKPETHbIE TEXHUYECKHE PEIICHUs MpH pa3paboTke
TEXHOJIOTUYECKUX MPOIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJIOTHH C
Y4ETOM IKOJIOTUYECKUX nocneAcTBuil ux npumeHeHus (I11K-4);
CIIOCOOHOCTBIO HCIIOJIb30BaTh IpaBuiIa TEXHUKHU 0€30IacHOCTH,
MIPOM3BOJICTBEHHON CaHUTApHM, MOXApHOMW O€30IacCHOCTH M HOPMBI OXPaHbI
TpyJa, U3MEPATh U OLEHUBATh MAapaMETPbl NPOU3BOACTBEHHOIO MHUKPOKIMMATA,
YPOBHSI 3albUICHHOCTH W 3ara3oBaHHOCTH, IIyMa, W BUOpALUM, OCBEIIEHHOCTH
pabounx mect (I1K-5);
CIIOCOOHOCTBIO MPOBOJUTH AHAIMU3 ChIPbsl, MAaTEPUAIOB U TOTOBOM MPOAYKIIMH,
OCYIIECTBJISITH OLICHKY pe3ynbTraToB aHanm3a (I1K-10);
CIIOCOOHOCTBIO BBISBIISITh M YCTPAHATh OTKJIOHEHHS OT pEXHUMOB pabOThI
TEXHOJIOTUYECKOr0 000py0BaHUS U MapaMeTPOB TEXHOJIOIMYECKOIo IMpolecca
(ITK-11);

3nams:

- OCHOBBI COBPEMEHHBIX TEXHOJIOTHI 00pabOTKU IOBEIMPHBIX KaAMHEH U MaTepHalloB U UX

(1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IG ACIICKTHI.

- Metonpl MOAM(PUUUPOBAHUS NPUPOIHBIX U HCKYCCTBEHHBIX IOBEJIUPHBIX KaMHEW U

MaTepHaIoB.

- OCcOoOEHHOCTH TEXHOJOTHU MPOU3BOJICTBA HCKYCCTBEHHBIX OBEJIMPHBIX KaMHEH M HX

UMUTALUH.

- TexHOIOTHI0 COBPEMEHHOTO FOBEIUPHOTO IMPOU3BOJICTBA
Ymems:
- OOpabarpiBaTh IOBEIUPHBIE KAMHHU 110 PA3IMYHBIM TEXHOJOTHYECKUM CXeMaM |
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KOHTPOJMPOBATh KAYECTBO MOJydaeMOM MPOTyKIIUH.

- MoaudunuponaTts(obnaropaxuBaTb) CBONHCTBa (LIBET, KayecTBO U Jp. CBOMCTBA)
INPUPOJHBIX U HCKYCCTBEHHBIX IOBEJIMPHBIX KaMHEH W MaTepuajoB C HCIOJb30BaHUEM
COBPEMEHHBIX METO/JIOB, a TaK)Ke MpeJylaraTb HOBbIE MEPCIEKTUBHBIE METO]Ibl BO3/IEHCTBUMH C .

- BrInoiHATh MpoCThIe ONepanuu Mo I0BEIMPHOMY IPOU3BOJICTBY.

Braoemy:

- HaBbikom MmexaHuueckoil 00paOOTKM IOBETUPHBIX KaMHEH ( KaOOIIOHMpOBAaHUE W
OTpaHKa).

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Paznen 1. Texnonorus obpaboTku

1. Beexenue. OrmpeneneHue NPUPOIHBIXAPArOLEHHBIX KpucTasioB. CoBpeMeHHas
TEXHUYECKas KiaccupuKauus u mp.

2. Ucropus npuMeHeHus U pa3BuUTusi kaMHeoOpaboTku. Llenu u 3amaun kamHEoOpabOTKH.
OcHOBHbIE IOHSTHSL.

3. CopTupoBKa ChIpbsi, IPUIOTOBJIEHUE K pACHHJIOBKE U pa3MeTKa. PacnuioBouHble U
MO/IPE3HbI€ CTaHKU U MBI [IpuHIMI 1eHCTBUS U OCHOBHBIE TEXHUYECKUE XapaKTEPUCTUKH.

4. llnudoBanbHble CTAaHKU - MPUHIUN ACUCTBHS U OCHOBHBIE TEXHMUYECKUE JIaHHBIE.
I'pybas oOaupka, nummpoBanue U noiaupoBaHue. OU3NYECKUI CMBICI HPOIECCOB, MaTepUalbl U
OCHACTKa.

5. Ilpomecc wusroromieHus: kKaOomoHOB. Pa3Merka, pacnuioBKa, Hakjeika, o0O0aupKa,
nuidoBanue u nonuposaHue. @opMbl kKaOOMOHOB. OCOOEHHOCTH M3TOTOBJIEHUSI KaOOIIOHOB U3
pa3HbIX MaTEpUaJIOB.

6. Tumnel orpaHounslx npucnocoOnenuil. [Iponecc orpanenus. Pasmerka, pacnuioBka u
3ananue Gopmel. Hakneiika u nepexseiika. OrpaHeHue U MOJIMPOBAHHE KOPOHKU M IMaBUIILOHA.
[IpompiBKa M ymakoBKa OrpaHeHHbIX KaMmHed. ®opma orpaHeHHbBIX KaMmHel. Pacuer u
ONTUMM3ALMS ONTUKU U TEOMETPUU OrpaHEeHHbIX KaMHel. Ilonarue o QanrtazuitHbIx (popmax
OTrpaHKH. TexHOJIOrus U3roToBiIeHUs Kp-17 u kp-57.

7. TonroBka. M3rotoBnenue mapo. CBepieHue. Mo3auka. Pe3p0a 1o kaMHIO, paKOBUHE,
koctu. TexHonorus, marepuaiisl 1 060pyaoBanue. HoBble nepcrnekTuBHbIE METO Il 00PaOOTKH.

8. KonTponp kauectBa 00pabOTKH, OCHOBHBIE METO/IbI U 0cOOeHHOCTU. OOOpyI0BaHUE /171
KOHTPOJISl Ka4eCTBa.

Pa3nen 2. Texnonorus odaaropakvBaHus.

1. BBemenue. OmpeneneHne KauyeCTBEHHBIX XapaKTEPUCTUK TPUPOIHBIX KPHUCTAIJIOB.
[ToHsiTHE O COPTHOCTU W KPUTEPUU BBIIEICHHSI COPTOB MaTepuainoB. Kiaccudukanus MeTronoB
MOAU(PUIMPOBAHUS KAUECTBEHHBIX XapaKTEPUCTUK FOBEIUPHBIX MOHOKPUCTAILIOB.

2. ®u3nyeckue, XUMHUYECKUE U (PU3UKO-XUMHUYECKHUE METObl MOIU(PUIIUPOBAHUS CBONCTB
MPUPOJHBIX MOHOKPHCTAJUIOB. YCIIOBUS TPOBENEHUS IPOLIECCOB, oIperesstonue (HakTopsl
METO/IOB U HX amnaparypa.

3. OOGnaropaxuBaHH€ MPUPOJHBIX MOHOKpUCTALIOB. MoauduuupoBaHue Aparol€HHBIX
KaMHeW (anMas, candup, usympya u ap.). MoaudpunupoBaHue roBeIHpPHbIX KamHed 2, 3 u 4
KaTeropuu. OKOHOMMYECKash  LeJecoO00pasHOCTh  MOAM(PHUIMPOBAHUS, BBHIOOP  METOJOB
00yaropa’kMBaHus Ha Pa3JIMYHbIX IPUMEpPAX.

Paszpnen 3. TexHonorust paroueHHbIX MOHOKPUCTAILIOB

1. Beenenue. Llenu u 3agaun pocta AparoueHHbIX MOHOKPUCTAIIIOB. DU3NKO-XUMHYECKUE
OCHOBBI IIPOIIECCOB CHHTE3a IIMXThl M POCTa MOHOKPHUCTAJUIOB. MoJAeIupoBaHUE HPUPOIHBIX
IIPOLIECCOB KPUCTALI000pa30oBaHusl. DKCIIEpUMEHTaIbHAsI U TEXHUYECKAsh MUHEPAJIOTUS.

2. PacnyaBHble METOJbI POCTa IOBEJIMPHBIX MOHOKPHCTAUIOB. YCIIOBHUS, OCOOEHHOCTH,
(bu3XUMUS IPOLECCOB, annaparypa U OCHaCTKa.

3. PactBOp-pacmiiaBHble METOJbI POCTa. YCIIOBUS, OCOOCHHOCTH, (PU3XUMHUS MPOIIECCOB,
anmnapatypa 1 ocHacTka. OCOOEHHOCTH MaccolepeHoca B paciljiaBax.

4. T'ugporepMalbHble METOJbl pPOCTa. YCIOBHS, OCOOEHHOCTH, (DU3XUMUS MPOLIECCOB U
o0opynoBaHue Uil TUAPOTEPMAIBHOTO Mpolecca. AKTUBATOPbl pacTBOpPa M MX POJIb B IpoLiecce
pocta. XUMUYECKHE METO/bl CHHTE3a IOBEJIMPHBIX MaTepHaoB (Ha MpUMEpPE omaia, Majaxura u
OUpIO3bI)
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Paznen 4. Texnonorus 10BEIHMPHOTO MTPOU3BOICTBA

1. BBeneHue B TEXHOJIOTHIO IOBEIMpPHOro mpousBoicTBa. llenn u 3agaum, mpenmer
u3ydeHus. Mcropuyeckue acreKTsl I0BETMPHOTO IPOU3BOICTBA.

2.  Merammueckue Marepuanbpl. YucTble MeTauibl, CIUIaBbl  OJIArOpOJHBIX U
HeOmaropoiHpIX MeTayioB. OOwmuil 0030p CBOICTB METaNIOB M CIUIaBOB, WX BHYTPEHHEE
cTpoeHue. PactBopuMocTs MeTaiioB. JluarpaMMbl COCTOSIHUS cIiaBoB. /IByxda3Hble U TpoiiHbIe
cUCTeMbl. XMMUYECKHE BELECTBA IPUMEHSIEMBIE B FOBEJINPHOM ITPOU3BO/ICTBE.

3. OcHOBHbIE 3Tambl ¥ CTaJAUM NOJATOTOBUTENIBHBIX paboT. Becwl u ompexneneHue Beca.
[TpoOupHeIi aHaM3 O6IArOpPOJAHBIX METAUIOB U CIutaBoB. OTAenenue metamwioB. [Ipouece miaBku
U I1aBuiIbHOE 00opynoBanue. dmocekl. TexHomoruu nuths. [Iponecc 3aTBepaeBanust paciiaBa.

4. Tlpoxkatka u BojoueHue. CymHOCTh mporecca aedopmaruu MetawioB. CrapeHue
cruiaBoB. Pekpucramnuzanus. Oxucienue npu HarpeBe. KOHTposib MOArOTOBUTENBHBIX padoT,
U3MEpUTENbHbIE MHCTPYMEHTBHl U MpuOOphl. TexHoJorns KOBKM IOBENUpPHBIX u3nenuidl. ['nOka.
Hepopmanuss U H3MEHEHHE CTPYKTYpbl MeTauioB mnpu rubku. I[IpoBonouynornOounsie u
mucTorubounsie padotsl. Paspesanue u pacnunuBanue. OnwinBanue. TeXHONOTHsS CBEPIICHUS U
¢dpesepoBanus. ['paBupoBanme. BpikonoTka W uekaHka. TEXHOJIOTHS XOJOTHOW JIMCTOBOM
mTamMnoBKy TpaBuiibHBIE PaCTBOPBI M TEXHOJIOTUS MPOIIECCa TPABJICHHUS.

5. Iaiika. OCHOBHbIE NOHSTHS, IPUNIOU U (IIIOCHL. TE€XHOJIOrMH NailKu MATKUM U TBEPbIM
npunoeM. CyIIHOCTh TpaHyIsaUud U €€ MeTojabl. TexXHOJOrus BBINOJHEHUS WTHPTOBBIX U
3aKJIENIOYHBIX coenrHeHul. Pe3pOoBble coenunenus. lllnudoBanue u nonmuposanue. CylHOCTh
IIPOLIECCOB, OCHOBHBIE MOHSTHSA, 00OpyIOBaHHE U MHCTpyMeHTHl. KpaleBaHue u MaTHpPOBKA.
MeTo/1bl TTOBEpXHOCTHOM 00pabOTKH CIUIABOB — OKpacka, OYMUCTKA, OKCHUIUPOBAHUE U [p..
UYepuenue.

6. TanbBaHoTexHuKa. [anbBaHMuYECKHE TMPOLIECCHI M TEXHOJIOTHUS TalbBaHUYECKHX
nokpeiTui. PonupoBanue, 3ojoueHue, cepedpeHue. OmanupoBaHue. Buael smaneid u
TEXHOJIOTMYECKHI Tponiecc smanupoBanusd. Mukpycrauus.llonaroroBka wusnenuii K 3aKpenke
KaMHeW. Bunpl ompaB M TeXHOJIOTHMS HX H3roTOBiIEHUA. KacToBble M 1IaproBble OIPABBI
Kopnepossie ompasbl. TexHoorus 3akpenku IOBEIUpPHbIX KamHer. OOpaboTka u3nenuil mocie
3akpenku. llogBukHble coenuHeHUs. 3BEHbEBbIE U IIapHUpHbIE coenuHeHus. llItudTosbie
COEJIMHEHUS. 3aMKH IS IOBEJIMPHBIX U3/ETHil.

4. O0beM yueOHOH TUCUMIIUHBI.

. B 3aueTHBIX B akanem.
Buner yue6HOM paboThI

eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb AUCIHUIJIMHBI 110 Y4e0HOMY TLUIAHY 3 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,35 48
Jlexuuu (JIek) 0,45 16
[TpaxTuueckue 3anstus (113) 0,45 16
Jlaboparopubie 3ansTus (J1ab) 0,45 16
CamocrositesbHas padora (CP): 0,65 24
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 0,65 24
JK3aMeH 1 36
KoHTakTHas paboTa — MpoMeKyTOYHAsI ATTECTaIMs 0,4
[ToaroToBka K 3K3aMeHy 35,6

Buja xoHTpoOJISI: JIK3aMeH
Bitb! yueGHoi paboTs! B 3auetnpix | B actpoHOM.

eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4e0HOMY IUIAHY 3 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,35 36
Jlexuuu (Jlek) 0,45 12
[TpakTueckue 3anstus (113) 0,45 12
Jlaboparopubie 3ansTus (J1ab) 0,45 12
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CamocrositesbHas padora (CP): 0,65 18

CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B JUCHUIIIIMHbI 0,65 18

JK3aMeH 1 27

KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,3

[ToaroToBka K 3K3aMeHy 26,7
Buja xoHTpoOJISI: JIK3aMeH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«Hcnoab3oBanne 1uarpaMm (pa3oBbIX paBHOBeCHI NPU CHHTE3e
MAaTepHaJIOB 3J1eKTPOHUKH U poronnkn» (b1.B./1B.08.01)

1. eab aucuuniauHbl — GOPMUPOBAHUE Y CTYIEHTOB OakajgaBpuaTa MPEJCTABICHUN O
METO0/Iax YIpPaBJIEHUS SIBICHUSIMHU J1eheKTooOpa3oBaHUs B KpUCTALIMYECKUX (Dazax, o
crocobax CHHTE3a KPHUCTAJUIOB C 3aJaHHbIM YPOBHEM J1e()eKTOB U IKeJIaeMbIMU
CBOWCTBAMM

2. B pe3yJibTare N3yYeHHs AMCUMIIIMHBI 00YYAIOIIMICS 10JIKEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

- CIIOCOOHOCTBIO TPOBOJUTH aHANU3 CBIPbS, MATEpUAIOB W TOTOBOM
MIPOYKIIMH, OCYIIECTBIIATH OLIEHKY pe3ysibTatoB aHanu3a (I1K-10);

- TOTOBHOCTHIO HCIIOJIh30BAaTh 3HAHWUS OCHOBHBIX (PU3UUYECKUX TEOPUH IS
pelieHusT BO3HUKAIOMINX (U3MUECKUX 3a7ad, CaMOCTOSITEIHHOTO MPHOOPETEHUS
(bu3nUYecKUX 3HaHUH, AJI MOHUMaHUS TPUHIIMIIOB pabOThl MPUOOPOB U YCTPOUCTB,
B TOM YHUCJIE BBIXOIAIUX 3@ IpPeAciabl KOMIIETEHTHOCTH KOHKPETHOI'O
Hanpasienus (I1K-19);

3nams:

- TEPMOJIMHAMUYECKHE OCHOBBI IOCTPOCHUSI JUarpamMm (pa3oBbIX paBHOBECUI;

- K1accu(uKalys OCHOBHBIX TUIIOB AMArpaMM U B3aUMOCBS3b MEX]Ly HUMU;

- TONOJIOTUYECKUE 0COOEHHOCTU JUarpamm ¢ (pazaMu XuMHUYECKUX COETUHEHUI.

Ymemo:

- aHAJM3UPOBATh NEPBUYHYIO HH(OpPMAIUIO JIs IOCTPOEHUS AuarpaMm (a3oBBIX

PaBHOBECHIA;

- IPOBOJAMUTH OLEHKY JOCTOBEPHOCTH 3KCHEPHUMEHTAIbHBIX JAaHHBIX JUIS Pa3HOPOJHBIX

nuarpamm (a3oBbIX paBHOBECHUI;

- COTJIaCOBBIBATh Pa3HOPO/IHBIE TUATPAMMBI

- IOCTpauBaTh HEAOCTAIOIINE MPOEKIINH U CEYEHHS 110 KyCOYHO-OTPHIBOYHON MH(pOpMaluu

1 Pa3HOPOJIHBIM 3KCIIEPUMEHTAIbHBIM JIAHHBIM.

Braoemy:

- TepMUHOJIOTHEl npu GOPMUPOBAHUHU CIIOBECHOTO onucanus P-T-x nuarpamm

- HaBblKamu noctpoenus P-T-x nuarpamm Ounapusix cucreM, P-T, T-X u P-X npoekuuit u

CCUCHHI,

- HaBBIKAMM aHaJM3a OUIMOOK NpH noctpoeHuu P-T-x nuarpamm OuHapHbIx cucteM, P-T,

T-X u P-X npoekuuii u ce4eHnii Ha OCHOBE SKCIIEPUMEHTAIbHBIX JAHHbIX.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Pazgen 1. TepmoaunaMuueckue ycIOBHUSl yCTOMYUBOCTH (has.

[lonatue kBa3zucTaTuueckoro mporecca. YpaBHeHue [mub06ca-/{rorema. I'ereporennas
cucTeMa. YCJIOBHsS paBHOBecHs (a3 B IreTepOreHHOM cucTeme. VIHTEHCHBHbBIE M IKCTEHCHBHbBIE
napameTpsl. ComnpsikeHHble NapaMeTpbl. BapuaHTHOCTh TI'eTepOreHHOW CHCTEMBl. YpaBHEHUs
CBSI3H. Y CJIOBUS YCTOMYMBOIO paBHOBECHSI (pa3bl U TE€TEPOTr€HHON CUCTEMBI.

Pazgen 2. O6mue cBeeHns 0 quarpaMmax COCTOSTHUSI.

OU3MKO-XMMHUYECKasi  CYIIHOCTh JuarpamMmbl  cocTosHusd. Cucrema KOOpAMHAT.
BapuanTtHocth cucreM, n300paxkaeMblXx Ha auarpamme coctosiHus. HomeHkiarypa nuarpamm
coctosiHus. Llenn kauecTBeHHOTO aHaJIW3a 1uarpaMM COCTOSTHHUSL.

JlnarpamMmbl COCTOSIHMSL B KOOPJIMHATAaX «WHTCHCUBHBIM mapaMmerp | — WHTEHCUBHBIN
napameTp 2». BapuaHTHOCTH cucTeM, n300paxkaeMbIX JUHUEH U TouKoi. OOIIMil BUJ TUArpaMMbI

129



COCTOSIHMS. YMCIIO JIMHUM, MCXONAIIMX W3 HOHBApUAHTHOM TOYKM. B3amMHOe pacronoxeHue
JIMHUM, BBIXOJSIIMX U3 HOHBapHaHTHON Touku. [IpaBuio CpeitHemakepca. COOTHOILIEHHE MEX]TY
SKCTEHCUBHBIMH ITapaMeTpaMu B TOUKE IKCTpeMyMa JIMHUU. Touka oOpbIBa JIMHUU.

JlnarpaMMbl COCTOSIHUS B KOOpPJIMHATax «WHTEHCUBHBIM IapaMeTp — OSKCTEHCUBHBIN
napametpy». BapuantHOoCTh cucTeM, H300pakaeMbIx Ha jauarpamme. OnpenesieHue KOHHO/IBL.
Pacuer uncna nuHuN Ha qUarpaMMax.

Pa3nen 3. OcHOBHBIE TUIIBI HOHBAPUAHTHBIX PAaBHOBECHM B OMHAPHBIX CUCTEMAX.

HonBapuantueie paBHoBecuss 1| tuma. HoHBapuaHTHble paBHOBecHs 2  THIA.
Hecrexnomerpuueckue ¢a3spl u ux orodpakenue Ha P-X u P-T muarpammax. P-T-X auarpammbl
KAaK COBOKYIIHOCTb 3aKOHOMEPHOCTEH, ONPEAEISIIONINX YCIOBUS CUHTE3a KPUCTAILIOB KEJIAEMOTO
coctaBa. TepMOIMHAMUYECKHUM aHAIU3 IPUYHH, ONPEACIIAIONUX BU 001acT TOMOI€HHOCTHU U €€
IIOJIOKEHHE Ha JUarpaMMe COCTOSTHUS.

Paznen 4. P-T-X-V nuarpaMMmbl TPOMHBIX CUCTEM.

OcHoBHbIE CBEICHUS O CBOMCTBAx TpeyroybHUKa ['1006ca. [locTpoeHue nzorepmMuueckux
ceueHuit P-T-X-Y auarpammsl TpoitHO#M cucTemMbl. MOHOBaprUaHTHBINA TpeyroibHUK. OCOOEHHOCTH
TPUAHTYJISALUA [IPU TOCTPOCHUH n3oTepmuyeckux ceuenuil T-X-Y npoexunn P-T-X-VY
JUarpaMMbl TPOMHOW CHCTEMBI.

4. O0beM yueOHOMH THCHMILIHHBI

. B 3auerHbIx B akagem.
Bunel yue6HOM paboThI

eIMHUIIAX Jacax
OO0uiasi Tpy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 144
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64
Jlexuuu (JIek) 0,89 32
[Tpaxtnueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonTakTHas camocrositenbHas paboTa 0,4
CaMOCTOSTEIbHOE H3YUEHHUE PA3/IETIO0B AUCHUIIIMHbI 79,6

Buja xoHTpoOJISI: 3a4eT ¢ OLeHKOMH

. B 3auetnbsix | B actponom.
Buner yue6HOM paboThI

eIMHUIIAX yacax
OO0uasi Tpy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 48
Jlexuuu (JIek) 0,89 24
[TpaxTueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonrakTHas camocrositenbHas pabota 0,3
CaMOCTOSTENbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIIMHbI 59,7
Buja koHTpOJISI: 3a4eT ¢ OLCHKOMH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«I'emMmogorus» (b1.B.J1B.08.02)

1. Ieab AUCHUILUIMHBI — 00y4YE€HUE CTYJACHTOB OCHOBHBIM 3HaHUSM, YMEHUSM, HaBbIKaM B
JUArHOCTUKU M KJacCU(PUKAIUU IOBEJIUPHBIX KaMHEW, MaTepuajioB C MO3ULUU (DU3XUMUU
TBEpAOro Tela M TreMMOJIOTUU. B paznenax AHMCHUIUIMHBI PACKPHIBAIOTCS OCHOBHbBIE MOHSATHUS
reMMOJIOTH KaK HayKM O IOBEJIUPHbIX KaMHSX, JaHbl pa3jMyHble THUIBl KiacCUpUKaui
(reMMosioruueckas, MpOMBILIUIEHHAs, TEXHOJIOTHYECKass U Jp.), MPUBEACHBl OCHOBHBIE METOJbI
JTUArHOCTUKU U M3Yy4YEHHS] IPUPOJIHBIX MOHOKPUCTAILJIOB, JIaHO JIETAJIbHOE OMKUCAHUE MPUPOIHBIX
MOHOKPHUCTAJVIOB B COOTBETCTBUU C COBPEMEHHOM CHUCTEMATUMKOW. B mpoaoipkeHHne mporpaMmel
0oOyueHHusl OCYIIECTBISETCS MEepPeXo] B M3JI0KEHMM MaTepuaja Kypca OT HPUPOJIHBIX K Tak
Ha3bIBA€MbIM  MOJU(ULIHMPOBAHHBIM  (0OJAropo’K€HHBIM) MPUPOJHBIM M HCKYCCTBEHHBIM
MOHOKpHCTaJJIaM U MaTepuaaM.

2. B pe3syabTaTe H3y4eHUs1 JUCHUILINHBI 00y4YalOIIUIiCA 10J17KEeH
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Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

- CIIOCOOHOCTBIO TPOBOJUTH aHAMU3 CBIPbSA, MATEpUAIOB W TOTOBOU
MIPOYKIIMH, OCYIIECTBIATH OLIEHKY pe3yibTatoB ananuza (I1K-10);

- TOTOBHOCTHIO HCIIOJh30BaTh 3HAHUS OCHOBHBIX (PU3UUYECKUX TEOPUH IS
pelieHusT BO3HUKAIOMINX (U3MUYECKUX 3a7ad, CaMOCTOSITEIHHOTO MPHOOPETEHUS
(bu3NUecKUX 3HaHUH, I MOHUMaHUS TPUHLIMIIOB pabOThl MPUOOPOB U YCTPOUCTB,
B TOM YHUCJIE BBIXOIAIUX 3@ IpPeaciabl KOMIIETEHTHOCTH KOHKPETHOI'O
Hanpasienus (I1K-19);

3nams:

- CoBpeMeHHbIEe (PU3UKO-XMMUUYECKHE METObI MCCIEI0BAHNS U AUATHOCTUKH

FOBEJIMPHBIX KAMHEH.

- OOu1ye NpUHIMIBI KJIacCU(PUKAIIMU TPUPOTIHBIX, IPArOLIEHHbBIX

MOHOKPHCTAJNINYECKMX KaMHE! U 3HATh UX IPYIIIbI.

-OneHOYHbIE TApaMETPhI I0BEJTUPHBIX KAMHEHN U PUHLUIIBI CEPTU(HUKALIUN.

Ymemo:

- [lonp30BaThCSl FEMMOJIOTHYECKUMU TPUOOpAMU U OIIPENIENISITh CBOMCTBA IOBETUPHBIX

KaMHEM.

- OmnpenensaTh  Ka4eCTBEHHbIE  XapaKTEPUCTUKU  MPHUPOJHBIX  JAPAroLEeHHBIX
MOHOKPHCTAJLJIOB.

Braoemy:

- HaBbikamMu TMarHOCTUKY IPUPOIHBIX MOHOKPHUCTAUIOB [0 COBOKYITHOCTH CBOMCTB.

- HaBpikamm ompeneneHuss (QU3MUECKUX W XUMHUYECKUX CBOWCTB TPUPOJHBIX U
UCKYCCTBEHHBIX OBEJIMPHBIX KaMHEM W MaTepuajioB, a TaK K€ ONPEIeNiATh UX KaueCTBEHHbIE
XapaKTEPUCTHUKHU.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Monyns 1. BBeieHne B reMMOJIOTHIO.

1. Beenenue. [Ipuponnbie aparoneHHbIE MOHOKPHUCTAIIIBI KaK OOBEKT MCCIICIOBAHMS
remmojioruu. lLlenu wu  3agaun, OOBEKTBI W METOAbl MCCIEAOBAHUN  (BU3YyaJbHBIE,
HMHCTPpYMEHTAaJIbHBIE ), TPUOOPHI, armaparypa.

2. [lpuHUMOBl  KIaCCU(PHUKAIUU  OPUPOJHBIX  JPAaroleHHbIX MOHOKpHCTAIIOB,
coBpeMeHHble Kiaccupukauuu. [loHSATHE <« IparolueHHbId KaMEeHb» B PAa3JIMYHBIX AacleKTax.
[IpaBuna CIBJO (MexnayHnapoanas koHdenepamusi MO IOBEIUPHBIM KaMHSAM, HW3ACTUAM U3
cepebpa, anmazam u xemuyry). Otaomenue Poccun k CIBJO.

3. OU3NKO-XUMHUYECKHE CBOWCTBA MPUPOIHBIX JPAroll€HHbIX MOHOKPUCTAIIOB (I1IBET,
0JecK, TBepAO0CTh, INIOTHOCTh, ONITUYECKUE CBOMCTBA, abcopOLrs, O0COOEHHOCTH), BU3YaJbHBIE U
WHCTPYMEHTAJIbHBIC Meronbl  auvarHoctukd.  [Ipubopsl, ammapatypa  (MHKpPOCKOI,
MMMEPCHOHCKOII, MOJISIPUCKOT, pePpaKTOMETp, CHEKTPOCKOI, Tuxpockor, Yd-namma). LleHTps
OKpacku, criekTpodoTomepus u olieHka 1sera mo cucreme GIA.

Monyns 2. IIpupoaHbIe I0BEIUPHBIE MOHOKPUCTAILIBI .

4. [Ipupoaubie IOBeNUpPHbIE KaMHU (T€MMOJIOITMYECKash XapaKTepPUCTHKA, METOJIbI
UJCHTUPUKAIIMN, MECTOPOXKACHHUSA): anMas, Mpo3payHble (OrpaHOYHbIE) FOBEIUPHbIE KaMHH (Tp.
KOpYHJa, I'p. Oepuinia, Xpu300epuil, MINKUHENb, IP. TpaHaTa, I'p. KBapla H Jip.); HEpo3pauyHble

(TOBeNMPHO-TIOIETIOYHbIE) KaMHH: OJaropojaHblil  oman, Ouproza, HeEDpUT, KaICHT,
XpHU30IIpa3s, JIa3ypuT U Jp.

5. OpraHoreHHbl€ IOBEIMPHBbIE MaTepHualibl (KEMUyr, NnepaamyTp, sSHTapb, KOpall U
1p.); TEMMOJIOTMYECKasl XapaKTepUCTHUKA, METObI IUarHOCTHUKH.

Monynb 3. MoauduipoBaHHble TPUPOIHBIE MOHOKPHUCTAILIIBI.

6. OO0saropakxuBaHus  MPUPOJHBIX  JPArolCHHBIX MOHOKPHUCTAUIOB.  MeETObI
MOAU(PUIMPOBAHUS U JUATHOCTHYECKUE MPU3HAKK 00JIaropakuBaHMs, CHOCOObI pacrio3HaBaHUs
00J1aropoKEHHBIX KaMHEH.

Monynb 4. VIckycCcTBEHHBIE aHAJIOTU IPUPOIHBIX MOHOKPHUCTAUIOB U MX UMUTAIIUH.

7. [IpoMBbIIIIEHHBIH POCT MCKYCCTBEHHBIX aHAJIOTOB IMPHUPOJHBIX MOHOKPHCTAILIOB,
TpeOOBaHUs K BBIITyCKaeMOW NpoAyKuuu. Mcropuueckas crpaBka O pa3BUTUU MPOMBIILIEHHOTO
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CHUHTE3a W POCTa JPArolieHHbIX KaMHEH, OCHOBHbIE MeTojabl pocTta. OOnacTu  IpUMEHEHUs
HUCKYCCTBEHHBIX AHAJIIOIOB IIPUPOJIHBIX KaMHEH, HMX JOCTOMHCTBA M IIPEMMYIIECTBA IEpPeN
MIPUPOJIHBIMU KaMHSIMHU.

8. Hawnbonee mmpoko pacrnpoCTpaHEHHBIE HWCKYCCTBEHHBIC IOBEIMPHBIE KaMHH, UX
reMMOJIOTHYECKasi XapaKTePUCTHKA, METOAbl MICHTHU(PHUKALMU, KIIOYEBbIE TUArHOCTHYECKUE
MPU3HAKU OTJINYMS UCKYCCTBEHHBIX IOBEJIUPHBIX KaMHEH OT MPUPOAHBIX. OUPMBI-TOCTABIIUKHY.

9. Wmuranuu. Bunpl umurtanuii (M3 NOPUPOAHBIX, HCKYCCTBEHHBIX MAaTepUasoB,
COCTaBHbIE KAMHH); CIIOCOOBI U METO/Ibl pACIIO3HABAHUS UMHUTALIUH.

4. O0beM yueOHOM THCUMTIITHHBI

. B 3auerHbIx B akagem.
Bunel yue6HOM paboThI

eIMHUIIAX yacax
OO0uasi Tpy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 144
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64
Jlexuuu (Jlek) 0,89 32
[TpakTueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KoHTakTHas camocrosiTesnibHas paboTa 0,4
CaMOCTOSTENbHOE N3YUEHHUE PA3/IeTIOB JUCHUIIIMHbI 79,6

Buja xoHTpoOJISI: 3a4eT ¢ OLeHKOH
. B 3auetnbsix | B actponom.
Bunel yue6HOM paboOThI

eIMHUIIAX yacax
OO0uiasi TPy10€eMKOCTh AUCIHUNJIMHBI 110 Y4e0HOMY IUIAHY 4 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
[Tpaktueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonTakTHas camocrositenbHas pabota 0,3
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIIMHbI 59,7

Buja koHTpoOJIsi: 3a4eT ¢ OLeHKOMH

o 4.5. llpaktuxu (b2)
[ ]
AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Y4yeOHasi NPAKTUKA: MPAKTUKA M0 MOJYYeHHI0 TEPBUYHBIX MPO(ecCHOHAIBLHBIX YMEHUI U
HABBIKOB, B TOM YHCJIe IEPBUYHBIX YMEHUH 1 HABBIKOB HAYYHO-HCCJI€0BATEIbCKOI
aeareabHocT» (B2.B.01(Y))

1. Heap yuyeOHOM MNPAKTUKU: NPAKTHKH 10 TMOJYYEHUI0O TNEPBHYHBIX
npogecCMOHAIBLHBIX YMEHHH M HABBIKOB, B TOM YHCJe NMEPBUYHBLIX YMEHHH U HABBIKOB
HAYYHO-HCCJIEI0BATEIbCKON 1eAITeJIbHOCTH - TIOJIyUCHHE CTYACHTaMHU OOIIWX MpeaCcTaBICHUN
00 TEXHOJIOTHSIX POCTa KPUCTAJUIOB M TOJIYYCHHUS MAaTEPUAIOB SJICKTPOHHKH, 3HAKOMCTBO C
paboTOl TPEANPUATHIA W TEXHOJOTHYECKUX JIMHUM 10 W3TOTOBICHUIO W3ACIUNA HUX JTHX
MaTepuasoB, a TaKXe IMOJydeHUE TMEPBUYHBIX MPO(ECCHOHATBHBIX YMEHHM M HABBIKOB IyTEM
CaMOCTOSITEJILHOTO TBOPYECKOTO BBIIIOJHEHHUS 33/1a4, TIOCTABJICHHBIX MPOrPaMMON MPAKTUKH.

2. B pe3yjbrare NPOXOKAECHUS Y4eOHOH NPAKTHKHM: NPAKTUKH MO MNOJYYEHHIO
NePBUYHBIX NMPOPecCHOHATBLHBIX YMEHH U HABBIKOB, B TOM YHCJ€e NMEPBUYHBIX YMEHUH U
HABBIKOB HAY4YHO-HCCJIEI0BATEIbLCKOM 1eATeJIbHOCTH, CTYIEHT 10J/IKEeH::

Obnadams crnenyromumu npodeccnoHanbHpiMu KomneTeHusamu: [1K-5, 10, 16, 18, 19,
20.

3nams:

— OCHOBHBIE CTIOCOOBI POCTa KPUCTAILIOB;
— OCHOBHBIE CITOCOOBI M TEXHOJIOTMYECKHUE MapaMeTphl MPOU3BOJICTBA U3JICTUN AJICKTPOHUKU U
HAaHOXJIEKTPOHUKH;
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Ymemn:

— OMpeAensTh BUJ U Ha3HAUYEHUE MATEPUAJIOB AJIEKTPOHUKH;

Braoemnw:

— KOMIUIEKCOM IE€pBOHAYAJIbHBIX 3HAHMM M MpeACTaBICHUH 00 OpraHu3aluu IMPOU3BOJCTBA
MaTEpUAJIOB JEKTPOHUKU U U3JENINN HA UX OCHOBE;

— HaBBIKAMHU M3JI0)KEHMsI TOJYYEHHBIX 3HAHUW B BHJIE OTYETa O MPOXOXKIECHUH IMPAKTUKH,
ONMMCAHUSA MCXOJHBIX MaTepHaOB, TEXHOJOTHMYECKON CXEMbl IIPOU3BOJICTBA, KOHTPOJIS
KayecTBa TOTOBOW MPOIYKIIHH.

3. Kpatkoe conep:xkanue y4eOHOWH NMPAKTHUKM: NPAKTHUKHU 10 MOJYYEHHIO MEePBUYHBIX
npogeccHoHAIbHBIX YMeHHMIi M HABBIKOB, B TOM 4McJ/e NMEePBHYHbLIX YMeHHMi M HABBLIKOB
HAY4YHO-HCCIe10BATE]bCKOM 1esiTeJIbHOCTH:

VYueOHas mpaxkThKa npoBoauTcss B 4 cemecTpe B (OpME TEOPETHUYECKHX 3aHATUH HU
9KCKYpCHH.

1. O3HakoMJIeHHE C HUCTOpPHEH NPOU3BOACTBA MOHOKPUCTAIIOB, JIPYrMX MAaTepHalIOB
AJIEKTPOHUKU U U3JETUI Ha UX OCHOBE, MPUPOJHBIMU MaTe€pHallaMU, UCIOJIB3YEMBIMU JUISL ATHX
LEEH.

Kpucranisl 1 uX MECTO B UCTOPUH YEJIOBEUECTBA.

Tunel u BuAbl MaTepuanoB MEKTPOHUKU. llepcreKkTuBbl pa3BUTHS (PYHKIHMOHAIBHBIX
MaTepHUaIoB 3JIEKTPOHUKH.

[Tocenienre TeMaTUUECKUX SKCIIO3UIINIA MY3€€B U BBICTABOK.

2. Ilocemenne IelCTBYIOMUX NPEANPUATHN 110 IPOU3BOJCTBY MAaTEPUAIIOB dJIEKTPOHUKHU U
(OTOHUKH U U3JIENHUIA HA UX OCHOBE.

O3HakOMJIEHME C OCHOBHBIMU TEXHOJOTMYECKMMH CTaJAUSIMH M crocodamu pocra
KpUCTAJIJIOB U IPOM3BOJACTBA MaTEpUAJIOB IEKTPOHUKHU, CBOMCTBAMH W3JEIHN U 00sacTAMU HX
MIPUMEHEHHUSL.

3. O3HakomJIeHHWE C NEPCIEKTUBHBIMU HAy4YHbIMU pa3paboTKaMu B OOJACTH CO3JIaHUs
MaTepuagoB dJEKTPOHUKU U QoroHHKH. [locemenne HayuyHbIXx Jaboparopuil kadenp u
3HaKOMCTBO C OpraHu3anuei paboTsl B HCCIEI0BATENbBCKOMN JIAOOPATOPU.

4. TToaroToBKY OTUETa O MPOXOKACHUN YIEOHON MPAKTUKH.

TpeOoBanus, npeabSBISEMble K HATMCAHUIO U MTPEICTABICHUIO OTYETA.

KonkpeTrHoe conepkaHue y4eOHON MPaKTUKH ONPENENIeTCs C YY4EeTOM BO3MOXKHOCTEH U
HMHTEPECOB Kadeapbl, OpraHnu3yroniei NpakTUKy, ¥ MPUHUMAIOUIEH OpraHu3aluu.

4. OObeM y4eOHOH NPAKTHUKHM: MNPAKTUKH MO0 MNOJYYEHUI0 TEePBHYHBIX
npogeccHoHAIbHBIX YMeHHMIi M HABBIKOB, B TOM 4McJ/e NMEePBHYHbLIX YMeHHMii M HABBLIKOB
HAY4YHO-HCCIe0BATE]bCKOM 1esiTeJIbHOCTH:

. B 3auernbix | B akamem.
Buner yue6HOM paboThI
€IMHULIAaX yacax
OO0mast Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY ILIAHY 3,0 108
CamocrositesabHas padora (CP) 3,0 108
KonrakTHas camocrositenbHas paboTa 0,2
CaMocCTOATENbHOE MOJIYYEHUE U OCBOCHUE 3HAHUN, YMEHUH 107.8
Y HaBBIKOB B COOTBETCTBHMH C IPOTPAMMOM ’
Bua xonrpoJisi: 3a4er
B
. B 3auerHbIx
Buner yue6HOM paboThI aACTPOHOM.
€IMHULIAX
yacax
OO0mast Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY ILIAHY 3,0 81
CamocrositesabHas padora (CP) 3,0 81
KonTakTHas camocTosTenbHas padboTa 0,15
CamMmocToATENbHOE MOJTYYCHHUE U OCBOCHHUE 3HAHWM, YMEHHI 80,85
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1 HaBBIKOB B COOTBETCTBUMU C nporpaMMoﬁ

Bujx koHTpoJas: 3a4yerT

AHHOTaNUA pado4yeil NPOrpamMmbl

«IIpou3BoacTBeHHAs IPAKTUKA: HAYYHO-UCCJIe0BaTeabckas padora» (b2.B.02(H))

1. Ileab NPOU3BOACTBEHHOH NPAKTHUKH: HAY4YHO-HCCJIEJOBATEJIbCKON PpadoTbl —
dbopMmupoBaHre  NPOPECCHOHANBHBIX  KOMIETEHUUH  MOCPEACTBOM  IUIAHUPOBAaHUSA U
OCYILIECTBIIEHUS IKCIIEPUMEHTAIbHON JIESITEIbHOCTH Ha OCHOBAHUHU U3YyYEHHBIX JAUCLUILINH, B TOM
qlclie CHEelHaAbHbIX, U CAMOCTOSATEIbHO U3y4EeHHOUN MH(OpMaLKK MO HAIPaBIECHUIO MOJITOTOBKU
18.03.01 Xumuyeckass TeXHOJIOTHs, MPOPHIIb «XUMHUECKas TEXHOJIOTHS MaTepHalioB U IpuOOpPOB
ANIEKTPOHHOM TEXHUKU U HAHOAJICKTPOHHUKIY.

OCHOBHBIMHU 33J]la4aM¥ JTUCIHUIUIMHBI SBJISICTCSI MPUOOpETEHNE HABBIKOB TUIAHUPOBAHUS U
BBITIOJTHEHUST HAyYHO-MCCIIEIOBATENLCKOM pab0Thl; 00paboTKa, MHTEPIIPETAIUS U TIPEICTABICHHE
Hay4HBIX PE3yJbTaTOB; MOJrOTOBKA K BBHITIOJIHEHHIO BBIITYCKHOW KBAIM(PUKAIIMOHHON paOOTHI.

2. B pe3yabraTre NpPOXOXkKIEHHUS NPOU3BOACTBEHHON MNPAKTHUKH: HAY4HO-
HCCJIe0BATEIBLCKOI padoThl 00y4aOIIUiics 10JKeH

Obnadams cnenyronumu npodeccnoHanbHbiMu KomneTeHmsamu: [1K-16, 17, 18, 19, 20.
3namev:

— TOpSAJOK OpraHu3ally, IJIAaHUPOBAaHUS M IPOBEACHUS HAYYHO-HCCIEIOBATEIbCKUX
paboT C UCTIOJIH30BAHUEM IOCIIETHUX HAyYHO-TEXHUYECKUX JOCTUKEHUH B TaHHOM 00s1acTy;

— TEOpEeTHYECKHE OCHOBBI pOCTa MOHOKPUCTAJIOB, MOTY4YE€HUS MaTEPHANIOB AJIEKTPOHUKHU
Y U3/ICTIMN W3 HUX, IPUMEHSATH 3TH 3HAHHS Ha MPAKTHKE;

— CBOIICTBa XMMHUYECKHX 3JIEMEHTOB, COECIMHEHUI M MaTepuaJioB Ha UX OCHOBE JUIS
pelIeHNs HayYHO-UCCIIeI0BaTENbCKUX 3a/1a4;

Ymems:

— OCYILECTBJIATh MOUCK, 00pabOTKYy M aHaIM3 HAyYHO-TEXHHYECKOW HHpopManuu o
POQUITIO BHIIOJHAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTUII;

— paboTtaTh Ha COBPEMEHHBIX NMPUOOpaxX, OPraHU30BbIBATH IPOBEICHUE SKCIIEPUMEHTOB 1
WCIIBITAHUN, TPOBOIUTH WX 00pabOTKY M aHATM3UPOBATH PE3YJIbTATHI;

— TIPUMEHATH TEOPETHYECKHE 3HAHUS, I[OJYYCHHBIC IPH HU3YYCHHH €CTECTBEHHO-
Hay4HBIX TUCIMIUIMH JIJIS aHATN3a SKCIICPUMECHTABHBIX IaHHBIX;

Braoems:

— CHOCOOHOCTBIO peulaTh IOCTABJIEHHBIE 3a/layM, HUCIOJb3ys YMEHUS M HaBbIKU B
OpraHu3alui Hay4HO-HCCIEA0BATEIbCKUX U TEXHOJIOTHUECKUX paboT;

— CHOCOOHOCTBIO H3ydaThb HAyYHO-TEXHHYECKYIO HH(OpMaIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT IO TEMATUKE MUCCIEAOBAHHUS.

3. Kparkoe coaep:xaHue NPOU3BOACTBEHHOH NMPAKTUKH: HAYYHO-HCCJIEI0BATE]IbCKOM
padoThI

B npouiecce ocBoeHUS TUCHUILIMHBL 00YYarOIUNCS JOJKEH MOATOTOBUTh U IPEACTaBUTh K
3aIUTe HAYYHO-HCCIeAoBaTeNbcKylo padoty (HUP), BeImosHEHHYIO HAa COBPEMEHHOM YpPOBHE
Pa3BUTHS HAYKW W TEXHUKHA W COOTBETCTBYIOIIYIO BBIOpAaHHOMY HAIPABIECHUIO TMOJATOTOBKH H
porpaMme o0ydeHusl.

B mpeacraBnennoit k 3ammre HUP A0mKHBI NOJMYyY4UTh PAa3BUTHE 3HAHUS W HAaBBIKH,
MOJIyueHHble O0OydalollMMCA IpPU OCBOCHHUM NpOTrpaMMbl OakanaBpuaTa, B TOM 4YHCIE IpU
W3YyYECHUU chennaibHbiX aucuuiuiuH. [lpencraBnennas k 3amure HUP nomkna conepxkathb
OCHOBHBIE TEOPETHYECKHE IIOJIOKEHHUS, DSKCIIEPUMEHTAIbHbIE pPE3yJbTaTbl, MPAKTUYECKUE
JTOCTHM>KEHHS ¥ BBIBOJIBI TIO padoTe.

4. O0beM NPON3BO/JACTBEHHON MPAKTHKU: HAYYHO-UCCJIEI0BATENbCKOH PadoThI
B 3auetHpix | B akagem.
eINHULIaX gacax

Bunel yue6HOM paboThI

OO0uiasi TPy10€eMKOCTb MPAKTHKH 10 Y4eOHOMY ILUIaHYy 3 108
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KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: 1,78 64
[IpaxTuueckue 3anstus (113) 1,78 64
CamocrositeabHas padora (CP) 1,22 44
KonTakTHas camocTosTenpHas padoTa 0,4
CamocrosTenbHOE H3ydeHUE Pa3eioB TUCIIHILIHHEL 43.6

Bua uTOoroBoro KOHTpOJIA:

3a4eT ¢ OLEeHKOM

Bujs! yae6HO# paboTs! B 3auernbix | B acToHOM.
SIMHUTIAX gacax
OO0masi Tpy10€eMKOCTb NPAKTHKH N0 Y4eOHOMY ILUIaHYy 3 81
KonTakTHasi pa6oTa — ayANTOPHBIE 3aHSTHS: 1,78 48
[IpakTuueckue 3anstus (113) 1,78 48
CamocrositesabHas padora (CP) 1,22 33
KoHTakTHas camocTosiTelbHas paboTa 0,3
CaMOCTOSATETbHOE N3YUCHUE PA3/IeIOB IUCITUTIIHHBI 32,7

Buja urorosoro KOHTPOJIsA: 3a4eT C OLleHKOH

AHHOTaIUA padoyei NporpaMmMspl JUCHUIJINHBI
«IIpou3BoCTBEHHAN MPAKTUKA: MPAKTUKA 10 MOJYUYEHH IO TPodhecCHOHATbLHBIX
yMeHHi u onbiTa npodeccnonanbHoi neareabsHocT» (b2.B.03(I1))

1. IMleas  MpPoOM3BOACTBEHHOHW ~ NMPaKTHKM: NMPaKTHKH no  MNOJIyYeHHUI0
npodeccHOHAIBLHBIX YMEHUI M ONbITa NMPO(EeCCHOHANBHON JeATeIbHOCTH — MPAKTUYECKOE
M3y4YeHUE TEXHOJOTHYECKUX ITMKIOB MPOM3BOJCTBA MATEPHUATIOB DIIEKTPOHUKH U (POTOHHUKH,
CTPYKTYPBI PEIIPHUATHS, METOJOB M OCOOCHHOCTEH YIPaBICHUS MTPOU3BOICTBEHHBIM IIPOLIECCOM.
dopmupoBaHUe y O00yJaromerocss CHOCOOHOCTH OCYIIECTBIATh TEXHOJIOTHYECKUN TPOIlecc
MPOU3BOJCTBA MAaTEPUAJTIOB B COOTBETCTBHUH C PETJIAMEHTOM.

2. B pe3yabTare mnpoxoKaeHHUsl NPOM3BOACTBEHHON MNPAKTUKH: NPAKTUKH II0
MOJIy4YeHUI0 NPOo(eCcCHOHANBHBIX YMEHHIl M ONbITa NPO(eCcCHOHAIBHON AesiTeJIbHOCTH,
00y4aroIUiics 10JI2KEH

Obnadams cnepyromumu npodeccuoHanbabiMu KomneteHmsamu: [1K-1, 2, 3,4, 5, 6, 7, 8,
9,10, 11, 18, 19, 20.

3namo:

— TEXHOJIOTMYECKHE IPOUECCHl W  OCHOBHOE TEXHOJOTHYECKOE
HCIIOJIb3YeMOE B TIPOU3BOICTBE MATEPHAIIOB AMEKTPOHUKHU U (DOTOHHKH;

— OCHOBHBIC TPHHIIMUIBI, METOABI W (DOPMBI KOHTPOJIA TEXHOJOTHYECKOTO Ipolecca u
Ka4ecTBa MPOTyKIINH;

— OCHOBHBIE HOPMATHBHBIC JOKYMEHTHI IO CTAaHAAPTU3AIMH U CEPTUDUKAIIUN TPOTYKIIUU
MPEANPHUATHI [0 MPOU3BOJICTBY MAaTEPUAIIOB AIEKTPOHUKH;

— TMpaBWJIa TEXHUKU OE30MaCHOCTH U MPOU3BOJICTBEHHON CaHUTApHUH; OPTaHU3AIMOHHYIO
CTPYKTYPY NPEAIPHUITHS;

Ymems:

— WCIIOJb30BaTh TEXHUYECKHE CpPEICTBA I H3MEPEHUS OCHOBHBIX IapaMeTPOB
TEXHOJIOTMYECKOr0 MPOIECcCa, CBOMCTB ChIPbS M MPOAYKUHUH MPEANPUITANA IO IMPOU3BOIACTBY
MAaTEPHUAIOB AIEKTPOHUKHU;

00opyoBaHue,

— AQHAIM3UPOBATh TEXHUYECKYI0 JOKYMCHTAIlMIO, pEaM30BbIBATh HA  IPAKTHKE
TpeOOBaHUS HOPMATUBHOM JIOKyMEHTAITUH.
Braoemey:

— METOoJIaMU IPOEKTUPOBAHUS TEXHOJIOTMYECKUX JIMHUN U 1MoAOOpa TEXHOJIOIMYECKOIo
000py10BaHus, METOJIJaMH YIPaBJIEHUS TEXHOJIOIMYECKUMHU MTPOLieccaMu POU3BOICTBA;
—  CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYILECTBIISATh TEXHOJOTMYECKUH TPOLIECC B COOTBETCTBUU
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C pErJIaMeHTOM.

3. Kparkoe coiep:kaHue NPOU3BOACTBEHHON NPAKTHUKU: MPAKTHUKH MO MOJYy4YeHHIO
npogeccnoHaIbHBIX YMEHHI U ONIBITA NPO(eCcCHOHAIBLHOM 1eATeJIbHOCTH

[IpousBoicTBEHHAs! IPAKTUKA COCTOUT U3 IBYX 3TAIOB:

— O3HAKOMJICHHME C TEXHOJIOTMEHl IMpOU3BOJACTBA MOHOKPHUCTANIOB, MaTepUaJoB
AIIEKTPOHUKU;

— [IPaKTUYECKOE OCBOEHUE TEXHOJOTMYECKHX IMPOLIECCOB M METOJOB WX KOHTPOJIS Ha
KOHKPETHOM MpPEeANpUATHH (MHAUBUAYAIbHOE 3aaHHE).

1. Os3HakOoMJIEHME C TEXHOJOIMEeH NPOU3BOACTBA MOHOKPUCTAIJIOB, MaTepuasoB
AIIEKTPOHUKHU OCYLIECTBIISIETCSA B BHJIE SKCKYPCUI Ha MPEANPUATHS COOTBETCTBYIOIIETO MPOQUIIS.
[Ipu mocemenuu NpeanpusATHS U O3HAKOMJICHHUS! C €ro JeSTeJIbHOCThIO OOydaroluics A0JDKEH
cobpaTh Marepurai, HeOOXOUMBIHN JJI MOATOTOBKHA OTYETA TI0 MPAKTHKE.

OTuer o NpakTUKE BKIIIOYAET:

- HICTOPUYECKYIO CIIPABKY O MPEANPUATUH;

- HOMEHKJIaTYpY BBIIIYCKaeMOM IPOAYKIUY;

- BUJIbl 1 HOPMBI Pacxo/ia ChIPbEBBIX MATEPUAIIOB;

- OIIMCAaHUE OCHOBHBIX TEXHOJOTUYECKUX MEPEJIEIOB TPOU3BOJICTBA;

- METObI U GOPMBI KOHTPOJISI TEXHOJIOTHYECKHUX IIPOLIECCOB;

- MEPONPUSATHUS IO YCTPAHEHUIO OTKJIIOHEHUH (HapylleHNuii) peKUMHBIX TapaMeTpoB
paboThl 000PYIOBAHUS U TEXHOJOTHUYECKUX MPOIECCOB.

2. IlpakTHueckoe OCBOEHHE TEXHOJIOTUYECKUX IPOILIECCOB Ha KOHKPETHOM IPEIIPUSITHU
0OyyaroUMiCs OCYILECTBISIET B COOTBETCTBHM C HMHAWBUYaJbHBIM 3a/JaHUEM IO IPaKTHKE,
KOTOpPO€ BKJIFOYAET:

- U3y4EeHHsI OCHOBHBIX CBOMCTB U 00JacTH MPUMEHEHHUS BBITYCKAEMOMN MPOIYKLIUU;

- TpeboBanus ['OCT P u npyroit HopMaTuBHOM NTOKYMEHTAIlMU K Ka4E€CTBY BBIITYCKAaEeMOil
TIPOIyKIIMH;

- U3y4EHHE ChIPbEBBIX MATEPUAIOB U METOJ0B BXOJIHOTO KOHTPOJIS;

- U3y4eHHUe IapaMeTpoB TEXHOJOTUUYECKOI0 Mpoliecca, IPeIyCMOTPEHHBIX B perjaMeHTe, U
METO/I0B €r0 KOHTPOJIS;

- NoJpoOHOE OomucaHue BUAA M THIA 00OpYIOBAHUS Ul OCYLIECTBICHHS KOHKPETHOI'O
TEXHOJIOTHYECKOI0 MPOLIecca;

- IeHcTBUS 00CITYKMBAIOLIET0 NIEpCcoHalIa IPU YPE3BbIYANHBIX CUTYALIUSIX.

[Ipu BBINOJIHEHWH WUHAMBUAYAJIBLHOTO 33aJaHUsS CTYAEHT JOJDKEH coOpaTh MaTepuabl IO
(GU3NKO-XMMHYECKUM  CBOWCTBAM MAaTEpHajoOB, BBHIYCKAEMBIX MPEINPUATHEM, CTPYKTYype
MPENNPUATHS, METOIaM YIIPaBJIEHHUsI, CUCTEME CObITa TOTOBOM MPOTYKIUH.

4. OObeM  mNPOM3BOACTBEHHOH  NPAKTUKH: TMNPAKTHKH 10  MOJYy4YeHHIO
npogeccnoHAIbHBIX YMEHHI H ONIBITA NPO(eCcCHOHAIBHOM 1eTeJIbHOCTH

. B 3auernbix | B akamem.
Bun yuebnoit paboTsl
eIMHMUII. yacax
OO0uiasi TPy10€eMKOCTb NPAKTHKH 10 Y4eOHOMY ILIaHY 3 108
CamocrositesbHas padora (CP): 3 108
[Tocemnienne mpeANPHUITHN TIO TIPOU3BOICTBY CHITMKATHBIX 1.0 36
MaTepUajoB ’
Pabota Ha npeanpusITUY 0 HHIUBUAYAIBHOMY 3aJaHUIO 1,5 54
[ToaroToBka u caava oT4eTa Mo MPAKTUKE 0,5 17,6
KonrakTHas camocrositenbHas padboTa 0,4
Bujx uTOroBOro KOHTPOJIs: 3a4yeT ¢ OLleHKOM
B
N B 3auerHbIx
Bun yuebnoit paboTsl aACTPOHOM.
eIMHUII.
qacax
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OO0uiasi TPy10€eMKOCTb NPAKTHKH 10 Y4eOHOMY ILUIaHY 3 81
CamocrositesbHas padora (CP): 3 81
[Tocemenne NpeIPHUITHIA TIO POU3BOJICTBY CHITUKATHBIX 1.0 27
MaTepuajoB ’
Pabota Ha npeanpusTUN 0 MHIUBUAYAIBHOMY 3aJaHUIO 1,5 40,5
[ToaroToBka u cgavya oT4yeTa Mo MPAKTUKE 0,5 13,2
KonrakTHas camocrositenbHas padboTa 0,3
Bua nToroBoro KOHTpOJIsi: 3a4eT ¢ OLeHKOI

AHHOTANUA padoyeid NPOrpaMMbl AUCUUIIMHbBI
«[Ipexaunmnomuas npaktuka» (b2.B.04(11x))

1. Heapr npesaMIIOMHON NPAKTHKH — 3aKpEIUICHUE TEOPETUYECKUX 3HAHUU W
MPaKTUYECKUX HAaBBIKOB, IOJYYEHHBIX B Ipoliecce oOyueHuss mo InporpamMme OakaiaBpuara;
NpUOOpeTeHne MPaKTUYECKOIO OMbITa pabOThl € HUCTOYHMKAMU  HAyYHO-TEXHUYECKOM
uH(pOpMalLUY, OIbITa MMOCTAHOBKM U BBIMOJHEHUS HAyYHO-UCCIEIOBATENbCKUX U MPOEKTHBIX
3a/1a4; OBJIAJICHUE METOJOJIOTHEH M MeToJaMHu O00pabOTKH pPe3yabTaTOB HCCIEAOBAHUS, cOOp,
MOATOTOBKA U aHAJIU3 MaTEPUAJIOB IO TEMATHKE BBITYCKHOMN KBaIU(UKALMOHHON pabOThI.

2. B pe3yabTaTe Npoxosx1eHUus: NpeJIUIJIOMHOM NPAKTUKH CTYAEHT J0JIKeH

Obnadams cnepyromumu npodeccuoHanbapiMu KomneteHmsamu: [1K-1, 2, 4, 5,6, 7, 8, 9,
10, 11, 16, 17, 18, 19, 20.

3nams:

— OCHOBBI OpraHM3alMK U METOJI0JIOTHIO HAYYHBIX HCCIIEJOBAHUII;

— COBPEMEHHbIE Hay4YHbIE KOHIIETIIMH B 00JJaCTH HEOPraHUYECKOI0 MaTepUaIOBEICHUS;

— CTPYKTYpY M METOJbl YIPABJIEHHUS COBPEMEHHBIM IPOU3BOJCTBOM MaTepUAIOB
AIIEKTPOHUKHU.

Ymemo:

— paboTaTh C HAy4YHBIMH TEKCTaMHM, IOJIb30BATHCS HAYyYHO-CIIPABOYHBIM ammnapaToM,
0(pOpPMIISITH pe3yabTaThl HAYYHBIX HUCCIEA0BAHMUI;

— WCIIOJIb30BaTh  IOJYYEHHbIE  TEOPETHUYECKUE  3HAHMS  JUIl  HPOEKTUPOBAHUSA
TEXHOJIOTMYECKUX JINHUM NMPEAIPUATUIN IEKTPOHHON TPOMBIIUICHHOCTH.

Braoemy:

— HaBbIKAMU CaMOCTOSITEJIbHON Hay4HO-HCCIEA0BATEIbCKON N1€ATENbHOCTH, pabOThl ¢
MCTOYHUKAMU HaydyHOU MH(]opManuy, peQeprupoBaHrs HayuYHbIX yOIUKaLIHM;

— METOJIAMH TPOEKTUPOBAHUS OCHOBHBIX U BCIIOMOTaTENbHBIX IIEXOB IPOU3BOJICTBA
MOHOKPHCTAJJIOB, MAaTEPUAJIOB 3JIEKTPOHUKU U (POTOHUKH, CIOCOOAMU pacdyeTa TEXHOJIOTMUYECKOTro
000pyI0BaHUS.

3. KpaTkoe coaep:kaHue NMpeIunJIOMHON NIPAKTHKH

TemaTuka npeaIuIIOMHON PaKTUKU CTYACHTOB OakajaBpHaTa ONpEeeieTcs TeMaTUKOM
UX BBIITYCKHOM KBaTU(PUKAIUOHHON pabOThI M MOXKET MPOBOJUTHCS B HAYYHO-UCCIIEJOBATEILCKOM
WIM TNPOEeKTHOM (opmare (IpU BBIIOJHEHUH HAYYHO-HCCIIEOBATENbCKONM WM pacueTHO-
MIPOEKTHON pabOThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass — NpakTUKa NPOXOAUT B HAy4yHBIX  J1TabopaTopusx,
TEXHOJIOTUYECKUX MOAPA3JC/ICHNUAX, HUHPOPMAIMOHHBIX LIEHTPaX HayYHO-UCCIIEI0BATEIbCKON
opraHu3anuu win B jaboparopusx Bbimyckaroumeid kadenpst PXTY um. JI. WM. Menneneesa.
CryneHTbl 3HaKOMATCA C TeKylled paboToil paboparopuu, OCBaMBAIOT METOJbI CHUHTE3a
MaTepUagoB, MPOBOAAT OTAENbHbIE (U3UKO-XUMHUYECKUE U TEXHOJIOTUYECKUE HCIBITAHUS,
MPUOOPETAIOT HABBIKM MOMCKA HAYYHO-TEXHUYECKOW MHpOpMaAIU U paboThl ¢ 0a3aMu JaHHBIX,
y4acTBYIOT B 00pabOTKe pe3yIbTaTOB UCCIEI0BAHUS U MOATOTOBKY UX K IMyOIMKAIUH.

[IpennumioMHasl mpakTUKa CTYJEHTOB, BBINOIHSIIOMINX PACUETHO-NIPOCKTHYIO BBIITYCKHYIO
KBJIM(UKAIIMOHHYIO paboTy, MPOXOJUT B IPOU3BOACTBEHHBIX I[€XaX U TEXHUYECKHX OTHENax
MPOMBIIIJIEHHOTO — npeanpusaTus. CTyIeHTbl 3HAKOMSTCS CO  CTPYKTYpOHl  IpeanpUsTus,
HOPMAaTHUBHO-TEXHOJIOTHYECKOM  JIOKyMEHTalued, perjiaMeHTaMd [pPOU3BOJICTBA, HM3y4aroT
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CUCTEMY MEHEPKMEHTa U KauecTBa MpoayKuuu. OCHOBHOE BHUMAaHHE YAENSETCS MPaKTHUYECKUM
BompocaM (PYHKIIMOHHPOBAHUS TEXHOJOTMYECKUX JIMHUN MPOU3BOJCTBA MPOAYKIUH, IpodiieMam
JIUArHOCTHKM Opaka TOTOBOW MNPOAYKIMH U MEPONPUATUSAM IO €ro YCTPAHEHHIO, BOIpOCaM
MHTeHCU(UKauu paboThl TEINIOTEXHUUYECKUX arperaTos.

Bo Bpems mpoxoxaeHus NpeIuIUIOMHON MPaKTUKU CTYIEHThl COOMPAalOT MaTepHalbl 10
TEMaTUKE BBITYCKHOW KBaIU(PUKAIMOHHONW pPAaOOTHI, AaHAIM3HPYIOT HMX, HAMEYalOT OCHOBHBIE

HaIpaBJIEHUS U 3aJa4u paboThl, BBIPAOATHIBAIOT METOJOJIOTHIO PEILIEHUS 3THUX 3a]a4.

4. O0beM npeIUIJIOMHOM NPAKTHKH

. B 3auernbix | B akanmem.
Buner yue6HOM paboThI
SIMHUTIAX gacax
OO0masi TPy10eMKOCTb NPAKTHKH N0 Y4eOHOMY ILUIaHy 9 324
CamocrositeabHas padora (CP) 9 324
KoHTakTHas camocTosiTeNibHas paboTa 0,4
CaMoCTOATETbHOE N3YUCHUE PA3IeIOB JUCIUATIINHBI 323.6

Bujx koHTpoJs:

3a4eT ¢ OLEeHKOM

. B 3auetHbix | B actpoHOM.
Buner yue6HOM paboThI
SIMHUTIAX qacax
OO0masi Tpy10eMKOCTb NPAKTHKH 10 Y4eOHOMY ILUIaHy 9 243
CamocrositeabHas padora (CP) 9 243
KoHTakTHas camocTosiTeNbHas paboTa 0,4
CaMOoCTOATETHbHOE N3YUCHUE PA3IeIOB JUCIUATIIHHBI 323,6

Buja xonrpoJisi: 3a4eT ¢ OLeHKOMH

4.6. 'ocynapcTBeHHAasi UTOTOBasi aTTeCTAUS
3amuTa BbINYCKHOH KBAJIM(PUKANMOHHOI padoThl,
BKJII0Yasi MOArOTOBKY K Mpoueaype 3amuThbl 1 npouenypy 3amutsl (b3.5.01)

1. Heab rocygapcTBeHHOl  HMTOrOBOM  aTTeCTALMU: 3AIUMTHI  BBINYCKHOM
KBAJIM(UKANMOHHOM PadoOThl, BK/IKYAsA MOANOTOBKY K Ipoueaype 3alUMThl U IMPOLeaypy
3allMThI — BBISIBIICHUE YPOBHS TEOPETHUECKOW M MPAKTUYECKOMN IMOATOTOBIEHHOCTH BBIITYCKHUKA
BY3a K BBIIIOJIHEHHIO IPO(ECCHOHATIBHBIX 3a/la4 U COOTBETCTBHS €r0 MOATOTOBKH TPeOOBaHUSAM
®I'OC BO mno namnpaBiaenuto mnojaroroBku 18.03.01 Xumuueckas TexHoJIOTHA, HPO(UIH
«XHMMHYECKasi TEXHOJOTHS MaTepUAJIOB U MPUOOPOB AIEKTPOHHON TEXHUKH U HAaHODJIEKTPOHUKI

2. B pe3yabTare NMpOX0:KIeHHSI TOCYIAPCTBEHHOW HMTOrOBOi aTTECTAIMH: 3ALIUTHI
BBINYCKHOH KBaJU(UKAIMOHHOI PaGoThl, BKIOYAs MOATOTOBKY K MPOIUeIype 3alMThl
npoueaypy 3alMTBl, Y CTYAeHTa mpoBepsieTcss C(HOPMUPOBAHHHOCTH CJAETYIOIIHUX
KOMITETEHIHIi, 2 TAK)Ke CJeIYIOIUX 3HAHMI, YMEHHIl M HABBIKOB, MO3BOJISIIOIIMX OI[EHUTH
cTerneHb rOTOBHOCTH 00y4aloUuUXcsl K JajbHellueil npodeccuoHaJIbHOM 1eITeJIbHOCTH.

BeinyckHUK, OCBOMBINMI Iporpammy OakaiaBpuara, IOJDKEH 001ajaTh CICIYIOIIUMU
KOMIICTCHIIUAMM:

- CIIOCOOHOCTBIO  HCIIOJIB30BaTh ~ OCHOBBI
dbopmupoBanus MupoBo33penueckoit nozumuu (OK-1);

- CIIOCOOHOCTBIO  AHANM3UPOBATh OCHOBHBIE JTalbl U 3aKOHOMEPHOCTH
HCTOPUYECKOTO pa3BUTHUs oOuiecTBa Mg popmupoBanus rpaxaanckoi nozuuuu (OK-2);

- CITOCOOHOCTBIO MCIIOIB30BaTh OCHOBBI SKOHOMHUUYECKUX 3HAHHUH B Pa3IUYHBIX
cthepax xuznenestenpuoctu (OK-3);

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBBI TPABOBBIX 3HAHUNW B PA3IUYHBIX
cthepax pesrenpHocTH (OK-4);

¢unocopckux  3HaAHUM  AA
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- CIIOCOOHOCTBIO K KOMMYHMKAIlMM B YCTHOM M NHUCbMEHHOM (opmax Ha
PYCCKOM ¥ HHOCTPAaHHOM fA3bIKax JJI1 pelIeHus 3a7ad MEXIUYHOCTHOTO U
MEXKyJIbTypHOro B3aumojenctaus (OK-5);

- CIIOCOOHOCTBIO padOTaTh B KOJUIEKTUBE, TOJEPAHTHO BOCHPUHUMATH
COLIMAJIbHBIE, STHUYECKUE, KOH(PECCHOHATbHBIE U KyIbTypHBIE paznuuus (OK-6);

— CIIOCOOHOCTBIO K caMOoopraHu3aiuu u camoodpaszosanuto (OK-7);

- CIIOCOOHOCTBIO UCIOJB30BATh METOJI M HWHCTPYMEHTHI (U3MUYECKON
KyJIbTYphl 11 oOOecliedyeHus TMOJHOLUEHHOW couuambHOM U mpodeccruoHanbHOU
nesitenbHOCTH (OK-8);

- CIIOCOOHOCTBIO MCIOJIb30BaTh MPUEMBI OKa3aHUs MEPBOM MOMOIIHU, METOIbI
3aIlUTHI B YCIOBUX Upe3BbuaiiHbIX cuTyauuid (OK-9).

- CIIOCOOHOCTBIO M TOTOBHOCTBHIO  HCIIOJIb30BaTh  OCHOBHBIE  3aKOHBI
€CTEeCTBEHHOHAYYHBIX IUCUUIUIMH B IpodeccuonanbHol aesarenbHocT (OIIK-1);

- TOTOBHOCTBIO HCIIOJI30BaTh 3HAHUSA O COBPEMEHHOM (DU3MUECKOW KapTHUHE
MHUpa, TPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEUIeCTBa IS
MOHUMAaHUs OKpY>Karoliero Mupa u sisnenuit npupoisl (OI1K-2);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O CTPOEHUU BeElIeCTBa, IPUPOJIE
XUMHYECKON CBSI3M B Pa3IMYHBIX KJIacCax XUMHUYECKUX COEIWHEHUN sl TOHUMAaHUs
CBOICTB MaTepuajioB UM MEXaHHW3Ma XHUMHUYECKHX TPOIECCOB, MPOTEKAIOMHNX B
okpyxkaromem mupe (OIIK-3);

- BJIQZICHUEM IOHMMAaHUSl CYIIHOCTH M 3HAa4eHUs HHPOpMAUU B Pa3BUTUHU
COBPEMEHHOTO HMH(POPMAIMOHHOIO OOIIECTBA, OCO3HAHHUS ONAacHOCTH M YIpo3bl,
BO3ZHUKAIOUIMX B A3TOM IIPOLECCE, CIIOCOOHOCTBIO COOJIIOAATH OCHOBHBIE TpPeOOBAHMUS
MH(OPMALIMOHHOM 0€30MacHOCTH, B TOM 4YMCJIe 3alluThl rocygapctBeHHor TaiHbl (OITK-
4);

- BJIaZICHUEM OCHOBHBIMHM METOJIaMH, CIIOCOOaMHU W CpeACTBaMH MOJyYEHUS,
XpaHeHus, epepadoTKH HHPOPMAIIUK, HAaBBIKAMHU pabOThl C KOMIIBIOTEPOM KaK CPeICTBOM
ynpasienus uaopmanueit (OIIK-5);

- BJIaZICHUEM OCHOBHBIMH METOJIaMHU 3aIIMThl MMPOU3BOJICTBEHHOIO MEpCOHAla
U HaceJeHMs] OT BO3MOXKHBIX IMOCJEACTBHM aBapuid, KatacTpod, CTUXUITHBIX OenCTBUI
(OIIK-6).

- CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBISITh TEXHOJIOTMYECKHM Mpoliecc B
COOTBETCTBUU C PETJAMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA U MU3MEPEHHS
OCHOBHBIX MapaMETPOB TEXHOJOTUYECKOTO MpoIiecca, CBOUCTB Chipbs U npoaykuuu (I1K-
1);

- TOTOBHOCTBIO NMPUMEHATh AHAJIUTUYECKUE U YHMCIECHHBIE METOJbl PElIeHUs
MOCTABJICHHBIX 3a/a4, HCIOJIb30BaTh COBPEMEHHbIE WH(GOPMALMOHHBIE TEXHOJIOTHH,
MPOBOJUTH 00paOOTKYy HH(POpPMAlMU C HUCHOJB30BAHMEM NPHUKIATHBIX MPOTPAMMHBIX
cpeactB  chepbl  mpodecCHOHANIBHOM — JESTENbHOCTH,  UCIOJIb30BaThb  CETEBBIE
KOMITBIOTEpHBIE TEXHOJIOTMM M 0a3bl JaHHBIX B CBOeil mpodeccuoHalbHON 001acTH,
MaKeTbl MPUKIATHBIX MporpaMM Ui pacuera TEXHOJOTMYECKHX MapamMeTpoB
obopynosanus (I1K-2);

- TOTOBHOCTBIO HCIOJb30BaTh HOPMATHBHBIE JIOKYMEHTBI IO KayecTBY,
CTaHJapTU3aluu U cepTU(UKAIMN MPOAYKTOB W HU3JEIHHA, AJIEMEHTHl 3KOHOMHUYECKOTO
aHainu3a B npakTuueckoi nestenbHoctu (I11K-3);

- CIIOCOOHOCTBIO TMPUHHUMATh KOHKPETHbIE TEXHUYECKHWE pEelIeHUs] Mpu
pa3paboTKe TEXHOJOTMYECKHUX IMPOLECCOB, BHIOMpPATh TEXHUYECKHE CpPEICTBA W
TEXHOJIOTUU C YYETOM JKOJOTHYeCKHUX nociueactsuil ux npumenenus (I1K-4);
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- CIIOCOOHOCTBIO ~ HUCIOJIB30BAaTh  MpaBWiIa  TEXHUKH  0€30MacHOCTH,
MIPOU3BOJICTBEHHON CaHUTapHUM, MOKAPHOM O€30MacHOCTH M HOPMBI OXpaHbl TPYyAa,
U3MEpATh U OLIGHMBATh MapaMmeTpbl MPOU3BOACTBEHHOIO MHUKPOKIMMATa, YpPOBHS
3aMbUICHHOCTH U 3ara30BaHHOCTH, IIyMa, U BUOpaIiu, ocBeleHHocTH pabounx mect (I1K-
5);

- CIIOCOOHOCTBIO HaJla)kKMBaTh, HACTpauBaTb U OCYIIECTBISATH IPOBEPKY
oOopyaoBanus u nporpammusIx cpeacts (I1K-6);

- CIIOCOOHOCTBIO  NPOBEPSITh TEXHUYECKOE COCTOSIHHE, OPraHu30BHIBAThH
npoduakTUYeCKre OCMOTPBI U TEKYIIHI peMOHT 000py10BaHUsl, TOTOBUTh 000OpPY/10BaHUE
K PEMOHTY U IPUHUMATh 000pynoBaHue u3 pemonTta (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO U SKCIUTyaTallud BHOBb BBOJUMOTO 000PYI0BaHUS
(IIK-8);

- CIIOCOOHOCTBIO aHAJU3UPOBATh TEXHUYECKYIO JTOKYMEHTAlHMIO, MOAOUpaTh
o0opy/i0BaHKE, TOTOBUTH 3asiBKU Ha IpuoOpeTeHue u peMoHT obopynoBanus (I1K-9);

- CIIOCOOHOCTBIO  MPOBOJUTH AHAIM3 ChIPbs, MATEPUATIOB U TOTOBOMU
MIPOYKIIMH, OCYIIECTBIIATH OLIEHKY pe3yibTatoB aHanuza (I1K-10);

- CIIOCOOHOCTBIO BBIABJISITH M YCTPAHATh OTKJIOHEHHS OT PEXHUMOB pPabOThI
TEXHOJIOTHYECKOTO 000pYAOBaHUS U MapaMeTpoB TexHoyorudeckoro mpoiuecca (I1IK-11);

- CIIOCOOHOCTBIO IUJIAHUPOBATh M MPOBOJAUTH (PU3MUECKHE M XUMUYECKHE
AKCIIEPUMEHTBI, MPOBOJAUTH OOPAaOOTKY HUX pe3yJbTaTOB U OLEHUBATH IOTPEUIHOCTH,
BBIJIBUTaTh TUIIOTE3bl W YCTAHABIMBATh TPAHMIBI UX NPUMEHEHUS, MPUMEHSATH METObI
MaTEeMaTUYECKOT0 aHalIM3a W MOJCIUPOBAHUS, TEOPETUYECKOTO M IKCIEPUMEHTAIbLHOTO
uccnenoanus (I1K-16);

- TOTOBHOCTBIO NPOBOAHUTH CTAHJAPTHBIE M CEPTU(PHUKAIMOHHBIE HCHIBITAHUS
MaTepHaioB, U3JENIUN U TexHoiornueckux mnpoueccon (I1K-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHME CBOWMCTB XHMMHYECKHUX JJIEMEHTOB,
COCIMHEHUN W MaTepuaJioB Ha MX OCHOBE /I peuleHus 3anad npodeccuoHalIbHON
nesitenbHocTH (11IK-18);

- TOTOBHOCTBIO HCIOJb30BaTh 3HAHHUSA OCHOBHBIX (DU3MYECKHX TEOopuil s
pEelIeHUs] BO3HUKAIOMIMX  (PU3MYECKUX 3a7ad, CaMOCTOATEIBHOTO MPUOOPETEHUS
(bu3nuecKkux 3HaAHUM, 71 TOHUMaHUS MPUHIIUIOB pabOThl MPUOOPOB U YCTPOHCTB, B TOM
YHClie BBIXOSIINX 32 Mpeiebl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus ([1K-19);

- TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYIO MH(OpPMAIINIO, OT€YeCTBEHHBIN
1 3apyOexHbIN onbIT 0 TeMaTuke uccnegoanus (I1K-20).

3aBepmiaroniuM 3TaroM oO0y4deHHs 1Mo HampaiieHuto noarotoBku 18.03.01 Xumuueckas
TEXHOJIOTHS, MPOPUII0 «XUMHYECKAsh TEXHOJOTHS MaTEpPHAIIOB M MPUOOPOB DIEKTPOHHOM
TCXHUKHW W HAHOJJICKTPOHHUKHN) SABJIACTCA 3alluTa BBIHYCKHOﬁ KBaJ'II/I(l)I/IKaIII/IOHHOI\/’I pa6OTBI
Oakanaspa.

B pesynmpTate mNpoXoxKACHUS TOCYJApPCTBEHHOW HMTOTOBOM aTTecTallud (BBIMOJHEHUS
BBIITYCKHOW KBaTM(UKAITMOHHOW PaOO0ThI) CTYACHT AOJDKEH:

3HATH:

— HNOPAOOK OpraHu3alvy, IINIAHUPOBAHUA W IPOBCACHHA HAYUYHO-UCCICAOBATCIBCKUX
pa60T C UCIIOJIb30BAHUECM ITOCICAHUX HAYYHO-TCXHUYCCKUX I[OCTI/I)KGHI/II\/'I B I[aHHOfI 06J'IaCTI/I;

- (bl/ISI/IKO-XI/IMI/IT-IeCKI/IG OCHOBEI CMHTEC3a MAaTCPUAJIOB DJICKTPOHUKH, HAHOJJICKTPOHUKH U
(bOTOHI/IKI/I, IMPUMCHATDH 3TU 3HAHUA HAa IIPAKTUKE;

— OCHOBHbIC TPEOOBAHHS K MPEACTABICHUIO PE3YJIbTATOB IPOBEICHHOTO HCCIICAOBAHMS B
BHJIC HAYYHOTO OTYETA, CTAThU WITH JOKJIA/Ia;

yMeTh:

— CaMOCTOATCIIbHO BBIABIIATH ICPCIICKTUBHLIC HAIPABJICHUA HAYYHBIX I/ICCHCILOB&HI/Iﬁ,
000CHOBLIBATE AKTYaJIbHOCTb, TCOPCTUYCCKYI0O W TMPAKTHYCCKYIO 3HAYHUMOCTDH HpO6J'ICMBI,
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MPOBOJUTH  DKCIEPUMEHTAIbHbIE  MCCIEAOBAHUSA, aHAIM3UPOBATh M  HMHTEPIPETUPOBATH
MIOJIy4YE€HHBIE PE3YJIbTaThI;

— OCYILECTBJISATh MOUCK, 00pabOTKYy M aHaIM3 HayYHO-TEXHHYECKOM HHpopmanuu mno
TEMeE BBINOJIHAEMON pabOThI, B TOM YHCJIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUil;

— paboTaTh Ha COBPEMEHHBIX MTPUOOpaxX, OPraHU30BbIBATH IPOBEICHUE SKCIIEPUMEHTOB 1
UCHBITAHUN, TPOBOJIUTH UX 00paOOTKY U aHAJIU3UPOBATH PE3YJIbTATHI;

BJIAJIETh:

— METOJOJIOTHE W METOJMKON TIpPOBEACHUS HAYYHBIX MCCIEJI0BaHUM; HaBbIKAMHU
CaMOCTOSITEIbHOW HAYYHOU U UCCIIEA0BATEIIbCKOM pabOTHI;

— HaBbIKaMHU pabOThl B KOJIJIEKTUBE, IUJIAHUPOBATH U OPraHU30BBIBATH KOJUIEKTUBHBIE
Hay4yHbI€ MCCIIEJOBAHUS;, OBJIQJEBaTh COBPEMEHHBIMU METOJAMM MCCIEAOBAHUSA M aHaIU3a
MIOCTaBJIEHHBIX IIPO0OJIEM;

— CHOCOOHOCTBIO peulaTh IOCTABJIEHHBIE 3a/layM, HCIOJb3ysl YMEHUS M HaBbIKU B
OpraHu3alMi Hay4HO-HCCIEA0BATEIbCKUX U TEXHOIOTMUECKUX paboT.

3. Kparkoe comep:kaHMe TOCYyJapCTBEHHOH MTOrOBOW AaTTeCTALMHU: 3aIMThI
BBINIYCKHON KBAJM(UKALUOHHOI padoThl, BKJIWYAs MOATOTOBKY K Npoueaype 3alIUThI H
Nnpoueaypy 3alMThI.

['ocynapcTBeHHast UTOroBast aTTeCTalMs: 3aIIUTa BBITYCKHON KBaJIM(UKALIMOHHOW paboThL,
BKJIIOUas MOATOTOBKY K MPOLIEAYPE 3alIUThl U MPOLEAYPY 3alUThI, IPOBOJUTCS B (OPME 3aLIUTHI
BBINYCKHOH KBanupukanronHoi pabotel (BKP). 'ocynapcrBennas urorosast arrectanus B opme
3amuTel BKP nmpoxomut B 8 cemectpe Ha 6a3e 3HaHUM, MOJIYYEHHBIX CTYJEHTaMH MPU U3y4YE€HUU
JTUCLMIUIMH HaIlpaBJICHUs U MPOXOKJEHUS MpakTHKU. ['ocynapcTBeHHas MTOroBas aTTeCcTalus:
3alUTa BBIMTYCKHON KBaJM(UKALIMOHHOW paboThl, BKJIIOYAsi MOATOTOBKY K IPOLEIypE 3alIUThl U
MPOUEIYPY 3alIUThI, TPOBOAUTCS FOCYJaPCTBEHHON 3K3aMEHAIMOHHOW KOMHUCCHUEN.

Kontpons ypoBHS cHOPMUPOBAHHOCTH KOMIETEHIIMNA OOYJarONIUXCs, TPHOOPETEHHBIX
npu ocBoeHnun OOIl, ocymectBisercs nyrem mposeneHus 3amutel BKP u mpucBoenus
KBaJIM(UKaMK «OaKamaBpy.

3amuTra BbIMYCKHON KBalM(UKALMOHHOW pabOThl SBISETCS 00sS3aTelnbHON MpoLEaypoit
UTOTOBOM roCYJapCTBEHHON aTTeCTAallUU CTYJEHTOB BBICIIUX Y4€OHBIX 3aBE/ICHUMN, 3aBEPIIAIOLINX
oOyueHue 1o HaNpaBJICHUIO MOArOTOBKM OakaaBprara. OHa NPOBOAUTCS MyOIHMYHO HA OTKPHITOM
3acemanun  ['OK coryacHo yTBEp)KIEHHOMY JE€KaHaToM TIpaduKy, Ha KOTOPOM MOTYT
MIPUCYTCTBOBATh BCE JKEJIAIOIIHE.

Marepuaisl, IpeICTaBIsIEMbIE K 3aLIUTE:

BBIITYCKHAs KBaIU(UKAIIMOHHAs paboTa (MOsICHUTEIbHAS 3aIlliCKa);

3ajanne Ha BemoaHeHne BKP;

oT3bIB pykoBoautens BKP;

peuen3us Ha BKP;

npe3eHTalus (pa3gaToyHblii MaTeprai), HOANMCAaHHAs PYKOBOIUTEIIEM;

TOKJIAL.

B 3amaun I'DK BXOnsT BBISIBIEHHE MOJATOTOBIECHHOCTH CTYJIEHTa K MpO(eccCHOHAIbHON
NESITeIbHOCTH W TPUHATHE PEUIEHUS O BO3MOXHOCTH NPHUCBOEHUS €My KBaJU(pHUKaLUU
«OakaaBpy.

Pemenne o mpucCyXJeHUU BBIMYCKHUKY KBalU(pUKaUUU «OakajaBp» MPUHUMAETCS Ha
3aceganuu ['OK mpocTbiM OOJIBLIIMHCTBOM IPU OTKPBITOM TOJOCOBAaHUHM WIEHOB KOMHUCCUU Ha
OCHOBAHUHU PpE3yJIbTaTOB MTOTOBbIX HCHbITaHUI. Pe3ynbraTel ompenensioTcss OLeHKaMu
«OTJIMYHOY, «XOPOILLIOY, KyIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIILHON.

OOyuaromuiics MMeeT NpaBO MOJATh B alEUIALUOHHYI0 KOMHCCHIO aleUIALUI0 O
HapyIIEHUH, [0 €r0 MHEHHUIO, YCTAHOBJICHHOMN MPOLEYphl 3aIIUThI

4. OO0beM TroOCYIapCTBEHHOW HWTOrOBOH AaTTeCTAIMM: 3AIMTHI BBIMYCKHOMH
KBATU(UKALUOHHOI PadoThl, BKJIKWYAA NMOArOTOBKY K INpoleaype 3allMTbl U NpoUexypy
3aIIMThI.

[Iporpamma oTHOCHTCSI K 6a30BO# YacTH y4eOHOro Tutana, K 0soky 3 «l'ocymapcTBeHHas
utorosas arrectanus» (b3.5.01) u paccunrana Ha cocpeOTOUEHHOE MTPOXOKIACHHUE B § ceMecTpe
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(4 xypc) obyuenuss B obveme 216 u (6 3ET). [Iporpamma mpeamonaraer, 4to 0Oydaromuecs
HMEIOT TEOPETUYECKYIO U IIPAKTUYECKYIO ITOATOTOBKY.

. B akan.
Bunel yue6HOM paboOThI B 3au. en. qacax
Oo6mas Tpynoemkoctb 'HA 1o yueoHOMY miiany 6 216
CamocrositesbHas padora (CP): 6 216
KonTakTHas pabora — UTOroBas arTecTanus 0,67
Boinosinenue, Hanucanue u opopmiienne BKP 215,33
Bujx koHTpoOJsIS: 3amuTta BKP
B
Buner yue6HOM paboThI B 3au. en. | acrpon.
yacax
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY 1miiany 6 162
CamocrositesbHas padora (CP): 6 162
KonTakTHas paboTta — UTOroBas aTTecTalus 0,5
Brinonnenue, Hanucanue u opopmiienne BKP 161,5
Buja koHTpoOJISI: 3ammura BKP

4.7 ®akyJbTaTUBBI

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«['paxxnanckas 3amMTa B Ype3BblyaiHbIX cutyanusax» (@T/A.B.01)

VYuyeOHas QUCHMIUIMHA YUTAaeTcs B paMkax (pakynbTaTvBa B | cemecTpe U 3aKaHUMBAETCS
3a4€TOM.

1. Ileab IMCHMIVIMHBI - TIOJATOTOBUTH CTYJEHTAa K OCMBICICHHBIM IPAKTUYECKUM
NeUCTBUSM MO0 OOECHEeYeHHI0 CBOEW Oe30MacHOCTH M 3aIlMThl B YCIOBUAX BO3HUKHOBEHUS
Ype3BbIYaiHON CUTYalluy IPUPOIHOTO, TEXHOTEHHOI'O U BOGHHOT'O XapakTepa.

OcHoBHOU 3ajayeil AMCUMIUIMHBL ABJIETCA (OPMHUpPOBAHME YMEHUH U HABBIKOB,
MO3BOJISIIOIIMX Ha OCHOBE H3YyYEHHUS OINACHBIX U MOpakaoolmux (aKTOPOB Upe3BbIYaMHBIX
CUTYallMil IPUPOJIHOTO, TEXHOTEHHOTO ¥ BOEHHOT'O XapakTepa, APYyrux OMacHOCTEH yMello pelarh
BOIIPOCHI CBOEH 0€30M1aCHOCTHU C UCIOIb30BAHUEM CPEJICTB CUCTEMBI IPAXKIAHCKOM 3aIlIUTHI.

2. B pe3yabTaTe 0CBOCHMS JMCHUILIMHBI CTYAEHT 0JI/KEeH:
3HamMb:

- XapaKTepUCTUKU IPUPOJHBIX O€ICTBUI, TEXHOT€HHbIX aBapuil 1 KartacTpod Ha pajualioOHHO,
XUMHYECKH U OHOJIOTUYECKM OINacHbIX OOBbeKTax, mnopaxkawoumue (aKTopbl APYrux
OMAacHOCTEI;

- OCHOBBI BO3JICHCTBUS OIACHBIX (AKTOPOB YPE3BBIYAMHBIX CHUTYallMii Ha dYeJloBeKa U
MIPUPOIHYIO CPEy, JOMYCTUMbIE IPEIEIbHbIE KPUTEPUU HETATUBHOTO BO3/1EHCTBHUS;

- Mepbl 0e30macHOro moOBeJeHUss Npu MpeOblBaHUM B paloHax (30HAX) II0>KapoB,
PaZvo0aKTUBHOIO, XUMHUYECKOTO U OMOJOTHYECKOTr0 3arpsi3HEHUs;

- CcHocoObl M CpEACTBA 3alllUThl 4YeJIOBEKa OT BO3JACHUCTBUSA MOpaXarolux (akTopos
Ype3BhIYaHBIX CUTYallM IPUPOJHOIO, TEXHOTEHHOTO M BOEHHOT'O XapaKTepa.
ymemy:

- UCHOJIb30BaTh CPEJICTBA 3aIUThl OPraHOB JIbIXaHUS U KOKU, METUIIUHCKUE JIJISI CAMO3aIUThI
1 OKa3aHus NOMOUIM JIPYTUM JIIOJISIM;

- MPUMEHATh MEPBUYHBIE CPEJCTBA MOKAPOTYILIEHUS JUISl JIOKAJU3alUMU W TYLIEHUS IOoKapa,
BO3HHUKIIIETO B ayIUTOpUH (J1abopaTopuin);

- OKa3pIBaThb ce0€ W JPYrUM MOCTPAJABLUIUM MEAMIMHCKYIO IOMOILb C HCIOJIb30BaHHEM
Ta0eNbHBIX U NOJPYYHBIX METUIIUHCKUX CPENICTB.
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gnademsn.:
- npuéMaMu NpPOBEACHUS YACTHUUHOM CaHWTapHON OOpabOTKH MpHU BBIXOJE U3 pailoHa (30HBI)

PaZvo0aKTUBHOIO, XUMHUYECKOTO U OMOJOTHYECKOT0 3arpsi3HEHUS (3apaxeHus);

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThI B UPE3BbIYAMHBIX CUTYALIUSIX.

N3ydyeHue Kypca IrpaXIaHCKOM 3alllUThl B YPE3BBIYANHBIX CUTYalUSX HPU MOATOTOBKE
0akalaBpOB 10 TEXHUYECKUM HANpPaBJICHUSM MOATOTOBKU M CIELUAIBHOCTSAM HAMpaBlIe€HO Ha
npuobperenue ciemyronux kommerenuuit: OK- 9; OIIK- 6, ITK-4.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

1. OmacHoctu npupoaHoro xapakrepa. CTuxuilHble O€ICTBUS,  SABJICHUS IPUPOJIBI
pa3pyLIUNTENbHON CUIIBI - 3€MJIETPSICEHMs, HABOJHEHUS, CEJIeBbl€ MOTOKH, OIOJ3HHU, CHEXKHBIE
3aHOCBI, U3BEPKEHHUE BYJIKAHOB, 00BAJIbI, 3aCyXHU, yparaHbl, Oypu, MOKapbl.

2. OnacHOCTH TEXHOT'€HHOT'O XapakTepa. ABapuH U KaTacTpodbl HA paJUallMOHHO ONTACHOM
00BEKTE, XUMUYECKH OIIACHOM OOBEKTE, OMOJIOTHYECKH OIAaCHOM OOBEKTE; Ha TPaHCIOPTE
(>KeNe3HOI0POKHOM, ABTOMOOWJIBHOM, PEYHOM, AaBHALIMOHHOM); HA THAPOCOOPYKEHUSX; Ha
KOMMYHAJIbHBIX CUCTEMAaX >KM3HE00eCIeUeHHUS.

3. OmacHocTH BOEHHOro Xxapakrepa. [IpumMeHeHHEe OpYXHsI MaccOBOTO IOPAXKEHUS
(s,1epHOT0, XUMHUYECKOTO, OMOJIOIMUECKOT0), OOBIYHBIX CPEJICTB C 3aKUTATEIbHBIM HAIIOJIHEHUEM,
HOBBIX BHUJIOB OPYKHS. 30HBI 3apa)K€HUsI OT CPEJCTB MOPAKEHUS U UX BO3JCICTBUE HA HACEJIEHUE
U OKPYKAIOIYI0 IPUPOJHYIO CPELY.

4. TloxapHas 0e30IaCHOCTh — COCTOSIHME 3alUIIEHHOCTH HAaceJeHUs, HMMYILECTBa,
oOuiecTBa 1 rocyaapcTBa oT noxapos. [loxkapHast onacHOCTb (IPUYMHBI BOSHUKHOBEHHUSI [10KapPOB
B 3/IaHUAX, JIECHBIE MMOaphbl). Jlokanuzanus U TylieHue noxkapos. Ilpocreiiminie TexHuueckue
cpenctBa nmoxaporymenus (oruerymurenu OI1-8, OY-2) u npaBwiia moibp30BaHUS] UMH.

5. Kommuiekc MeponpusaTuii rpask JaHCKOM 3aIUThl HACEICHUS.

OnoBemenne W wuHPOpMUpOBaHUE HaceneHUss 00 omacHocTu. [lpuHsATHE HaceleHUEM
curHajgoB omnoBeuieHus: («Buumanue Bcem!», «BosaymnHas TpeBoray, «Paguannonnas
OMAacHOCTBY, «XHUMHUYECKas TpeBora», «OTOOW ONmacHOCTW») U MOPSJIOK JEHCTBUS HO HUM.
DOBakyanusi HaceleHHus M3 30Hbl omacHOCTU. CrocoObl 3Bakyallud  ODKCTpEHHas 3BaKyallus
CTYACHTOB U3 ayAUTOPHUH IIPH BOSHUKHOBEHHUH 0Kapa.

CpencTBa UHIMBUAYAIBHOM 3amuThl opranoB abixanust (I'TI-7, I'TI-7B, T'TI-9, P-2, V-2K,
PITIA-1, PIII'-67M, PVY-60M, «®enukcy», ['/I3K, A, AII-3, [13VY-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) genoBeka. MeaTuIIMHCKUE CPEICTBA 3AIUTHI .

CpenctBa KOJUIEKTMBHOW 3alIuThl HaceleHus. Ha3zHadyenuwe,  3alquTHBIE CBOMCTBa
yoexuni.  IIporuBopanuanuonnsie ykpbiTus (IIPY, mnojazemuble mnemexojHble MEpeXo.ibl,
3ariay0JieHHbIE CTAHLIUK METPOIIOJIUTEHA), MPOCTEUIINE YKPBITUS (TPaHILEH, OKOIIbI, IEPEKPHITHIE
mienn). [IpaBuiia 3ansTust yoexuria.

6. OxazaHue MepBOll MEAMIMHCKOW MOMOIIM IpU O0KOraxX, paHeHHsX, 3apaKCeHUsX.
[IpoBenenune yacTUYHON caHUTAPHON 0OPaOOTKU KOKHBIX MOKPOBOB YEJIOBEKA IPHU BBIXOJIE U3 30H
PaZv0aKTUBHOI0, XUMUYECKOTO U OMOJIOTMYECKOr0 3apakKeHUsl (3arpsiI3HEHUs), U3 30H MOKapOB.

7. JIukBHIanus IOCIEACTBUM 4Ype3BbIYAaHON cuTyauuu. PanpannoHHas M XuMHUYecKas
pasBeqKa ouara MOpaXeHHs (3apaxeHus). ABapuiHO-cnacaTeslbHbie pPadoThl. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JIE3aKTHUBAIMs, Jera3anus, Ae3uH(EKIus,
JIE3UHCEKIUS

8. OkcTpeHHas »3Bakyauuss u3 ayautopuu (J1abopaTopuu) B YCIOBHUSX IOXapa,
paZvalMOHHOTO, XMMHMYECKOT0, OMOJIOTUYECKOTO 3arpsi3HEHUsI TEPPUTOPUU C HCIIOJIb30BAHHEM
npocreimux cpenacts 3auuthl («Denukcy, I'/[3K, npotusoraza I'T1-7 ¢ AII-3).

4. O0beM yueOHOMH THCUMIITHHBI

Bu yue6HO# paboTs! B 3aueTHBIX equHHIIAX B akanem.
yacax
OO0uiasi Tpy10€eMKOCTb U CHUIIMHBI 110 1 36
yueOHOMY IJIaAHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,45 16
Jlexmmm (JIek) 0,45 16
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CamocrositesbHas padora (CP): 0,55 20

KoHnTakTHas camocrositenbHas pabota 0,2
[ToaroToBka K KOHTPOJBHBIM paboTam 19,8
Buja xoHTpoOJISI: 3a4er
B yue6HOi paGoTI B 3ageTHBIX euHMIIAX B actponom.
qacax
OO0uasi Tpy10eMKOCTb TN CHUNIMHBI 110 1 27
yueOHOMY IJIAHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,45 12
Jlexuuu (Jlek) 0,45 12
CamocrositesbHas padora (CP): 0,55 15
KonrakTHas camocrositenbHas pabota 0,15
[ToaroToBka K KOHTPOJBHBIM paboTam 14,85
Buja xoHTpoOJISI: 3a4er

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«IlepeBoa Hay4YHO-TexHHYecKo# uTeparyps» (PT/1.B.02)

1. Heap mucuMnmimHbl — mnpuodpeTeHre oOyyaromumucs oOuiell, KOMMYHUKAaTUBHON U
npodeccHoHaIbHONM KOMIETEHIMH, YpOBEHb KOTOPBIX HAa OTAEJIbHBIX JTamax s3bIKOBON
MOATOTOBKM TIO3BOJISIET BBINOJIHATH PA3JIMYHbIE BUJBI MPOPECCHOHATIBLHO OPUEHTUPOBAHHOTO
IepeBoJia B IPONU3BOACTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pe3yabTare u3yueHusi JUCHUILUIMHBI 00y4aloLIUiics M0 MporpaMMe GakajaBpuara ajis
HanpasJieHuil moAroToBku daxkasaspos 18.03.01 «XuMuveckasi TeXHOJIOTHS» T0JIKEH:
Obnadams CIeNyOUUMHA KOMIETEHITUSIMU
- COCOOHOCTh K KOMMYHUKAIIMM B YCTHOM M MHUCBMEHHOM (popMax Ha PyCCKOM M MHOCTPAaHHOM
SI3bIKaX JJIsl PEeLeHus 3a]1a4 MEKIMYHOCTHOTO M MEXKKYJIbTypHOro B3aumojeiicraus (OK-5),

— TOTOBHOCTBIO M3ydaTh HAay4YHO-TEXHUYECKYIO0 HMH(POPMAIMIO, OTCUYECTBEHHBIN W
3apyOeKHBII OnbIT 110 TemaTuke ucciuenoBanus (I11K-20).

3uamo:

- OCHOBHBIE CIIOCOOBI TIOCTHKEHUS SKBUBAJIECHTHOCTHU B IIEPEBO/IE;

- OCHOBHBIE IIPUEMBI I1IEPEBO/JIA;

S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKA KAK CUCTEMBI;

- I0CTAaTOYHOE JUIsI BHITIOJIHEHUS IEPEBO/Ia KOJIUYECTBO JIEKCUUECKUX €AUHUII, (Ppa3eoIoru3mMoB, B
TOM YHCJIE COUMAJIBHBIX TEPMUHOB U JIMHIBOCTPAHOBEIYECKUX PEaIU;

ymemy:

- IPUMEHATh OCHOBHBIE IIPUEMBI IIEPEBOJIA;

- OCYLIECTBJISITh IMUCHbMEHHBIH NEPEBOJ C COOJIIOJEHHUEM HOPM JIEKCHUECKON SKBUBAJIEHTHOCTH,
coOII0ICHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHJIMCTHYECKUX HOPM;

- 0(hOpMJIISATH TEKCT MEPEBOIA B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

- OCYILECTBJISITh MEPEBOJ C COONIOIEHUEM HOPM JIEKCUUECKON SKBUBAJIEHTHOCTH, COOJIIOJIEHUEM
IrPAMMAaTUYECKNX, CHHTAKCUYECKUX M CTUIMCTUYECKUX HOPM TEKCTAa NEPEBOJA M TEMIIOPAIBHBIX
XapaKTEPUCTUK UCXOIHOTO TEKCTa;

énaoems:

- METOJMKOHN MpernepeBoJUeCKOro aHaiu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY BOCHPHUSTHIO
HCXOJIHOTO BBICKa3bIBAHMS;

- METOJMKOM MOATOTOBKH K BBIMOJIHEHHIO IIEPEBOa, BKIIOYasi MOMCK MH(POPMAIIUU B CIIPABOYHOM,
CIELMAJIbHOM JINTEpaType U KOMIIbIOTEPHBIX CETSIX;

- OCHOBAMM CUCTEMBI COKPALIEHHOMN NEPEBOTUECKON 3aIIMCH IIPH BBIITOJTHEHUH MEPEBOIA;

- OCHOBHOM MHOS3BIYHOM TEPMHUHOJIOTHEN CIIEHUAIBHOCTH,

- OCHOBaMHM pedeprpoBaHUs 1 AHHOTUPOBAHUS JINTEPATYPHI 110 CHEIUAIBHOCTH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Beenenue. Ilpeamer u poiib mepeBoga B cOBpeMeHHOM oOuiecTBe. PasnnyHble BUAbI epeBoja.
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3aauu 1 MECTO Kypca B IIOJrOTOBKE OakajlaBpa TEXHUKU U TEXHOJIOTHH.

Monyns 1:

1.1. CpaBHeHue mopsiaka CIOB B aHTJIMMUCKOM M pPycCKOoM mpemioxeHusx. [lepeBoa mpocroro
[TOBECTBOBATENILHOTO MPEJIOKEHUS HACTOSIEro, OyAyIIero U MPOLIEAIEro BpeMeHH.
OcoOeHHOCTH TIEpeBOJia BOIPOCUTENIBHBIX U OTPULATENbHBIX MPENJIOKEHU B pa3iIMyHBIX
BpeMeEHax.

1.2 IlepeBon mpeanoxenuit Bo BpemeHax Indefinite, Continuous. UreHue u mepeBoja Mo TeMme
"Xumus".

Monyins 2.

2.1. IlepeBox npeanosxenuit Bo BpemeHax rpymn Perfect, Perfect
Continuous (yTBepauTeNIbHbIE, BOIPOCUTENbHBIE M oOTpuuaTeinbHbie (opMmbl). OcobeHHOCTH
ynoTpedaeHUs] BCHOMOIaTeIbHbIX IJ1aroJyoB.

2.2 IlepeBo cTpagaTebHOrO 3ajora. TpyaHble ciiydau epeBoja CTpaaaTeIbHOIO 3aj0ra.
Urenne u mnepeBoj TeKCToB no Teme "Hayka um HaydHble MeTObl". AKTHUBU3ALMS JIEKCUKU
MIPOYUTAHHBIX TEKCTOB.

2.3. [lepeBoa MpUIATOYHBIX MPEIOKECHUMN.

[IpunaTounble noaIeKaIIue.

[IpunaTounble CKa3yeMBble.

[IpunaTounbie onperenuTeIbHbIE.

[IpunaTtounbie 06CTOATENLCTBEHHBIE, IPUAATOYHBIE TOTIOTHUTEIbHBIE.

2.4. Tumbl yCIOBHBIX MTPEAJIOKEHUH, TpaBUiIa U 0COOEHHOCTH UX IEPEBOA.

[IpakTuka nepeBojia Ha mpuMepax TeKcToB o Xumuu, /.M. Menoeneese, Hayke u mexHonro2uu.

2.5. IlepeBo mpeIOKEHUH C y4ETOM MpaBUiia coryiacoBaHus BpeMeH. [Ipsimas u KOCBEeHHasi peyb.
2.6. PaznuuHble BapuaHThI IEPEBOJIA CYIIECTBUTEIBLHOTO B MPEJIOKEHUH.

2.7. MopanbHbI€ TJIaroJibl 1 0OCOOEHHOCTH MX MEPEBO/IA.

Pa3BuTHne HaBbIKOB NepeBojia no Teme "Hayka 3aBTpatinero aas".

2.8. CnenmanbHas TepMuHoJiorus o teme "Jlaboparopus'.

2.9. Cokpaienus. OcoOeHHOCTH HX IepeBojia. Pa3BuTHe HaBBIKOB MEPEBO/Ia Ha IPUMEPE TEKCTOB
o reme "JlabopaTopusi, U3MEpeHus B XUMHUH'".

Moayns 3.

3.1. Henuunble popmsl riiarosa.

Nupunutus (HeonpeneneHHas Gopma riarosa). Poas uHQUHUTHBA B MPEATIOKEHUU U BapUaHThI
IIepeBoJia Ha pyCCKUM A3bIK. [Ipudactus u repyHaui.

3.2. UnpuHUTHBHBIE OOOPOTHI.

O6opot nonosaHeHne ¢ UHGUHUTUBOM. BapuaHThl iepeBoia Ha pycckuil A3bIK. TepMuHoiorus mno
teMe "CoBpeMEHHbIE TEXHOJIOTUH".

3.3. O0opoT nosiexaiiee ¢ MHQUHUTUBOM. Pa3nyHble BapuaHThl IEPEBO/IA.

Tepmunonorus no teme "Xumudeckast TEXHOJIOTHUS "

3.4. IlepeBoj MpUYaCTHBIX 0OOPOTOB.

AOcomoTHBIN puyacTHeI OG0POT U BapHaHThI IEPEBOIA.

Pa3BuTHe HaBBIKOB IepeBoJia Mo Teme "Xumudeckast TeXHoJorus".
4. O0beM TUCHUILUIMHBI U BUbI y4eOHOH padoThl

B St10i Da6 Bcero 3 cemecTp 4 cemecTp
HABL YHEDHOH PabOTE! 3au. en./Ak. yac. | 3au. en./Ak. gac. | 3a4. en./Ak. gac.

IO 4/144 2/72 2/72
AUCHUIIUHBI 10 Y4eOHOMY NIJIAHY
Konraxruas padora - 1,78/64 0,89/32 0,89/32
ayJIMTOPHbIE 3aAHATHS:
[TpakTueckue 3anstus (113) 1,78/64 0,89/32 0,89/32
CamocrositesbHas padora (CP): 2,22/80 1,11/40 1,11/40
KonTakTHast caMocTosTeNbHAas 2,22/80 0’2 0’2
paborta
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CamocTosATenbHOE N3YUYCHHE 1.11/39.8 1.11/39.8
PasacIoOB AV CIHUITIIMHBI
Bujabl koHTpOJIA: 3auer 3auer
Bcero 3 cemecTp 4 cemecTp
Bunpr yue6HO# paboThI 3au. ex./Actp. 3au. ex./Actp. 3au. ex./Actp.
Jac. Jac. Jac.
R IGEECELE 4/108 2/54 2/54
AVCHUIIHHBI 10 Y4eOHOMY IJIAHY
Konraxruas padora - 1,78/48 0,89/24 0,89/24
ayIMTOPHbIE 3aHATHSA:
[Tpaxtuueckue 3anstus (113) 1,78/48 0,89/32 0,89/32
CamocrositesbHas padora (CP): 2,22/60 1,11/30 1,11/30
K;)(;{()T:;(Tnag CaMOCTOSITeITbHAS 0.15 0.15
lé 2,22/60
aMOCTOSITEITHPHOE U3YUCHHE 1.11/29.85 1.11/29.85
PpasacsIoB AVMCHUITIIMHBI
Bujabl koHTpOJIA: 3auer 3auer

AHHOTaNUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«BBenenne B marematuxky» (PT/.B.03)

1. Heabio AucuMILVIMHBI SBIsETCS opMUpoBaHue y 6akanaBpa 6a30BbIX MAaTEMaTHUECKUX
3HAHWUM, HEOOXOJUMBIX JUIsl albHEMIIEro M3yuyeHHs pa3fiesioB BBICIIEH MaTeMaTHKH. A TaKxe,
JUI U3Y4YeHHUsI psifia OOIIEHAYYHBIX AUCUUILINH U TUCIUIUIMH MPO(EecCHOHATBHOTO [UKIIA.

2. TpeGoBanus K pe3yabTaTaM OCBOCHUS IMCUMIIIMHBI

W3yuenue kypca BBejgenue B MareMaTuKy I[puU MOJATOTOBKE OakajiaBpoB IO
HarnpaBieHnO 18.03.01 Xumuyeckasi TeXHOJIOTHA, NPOPHIb «XUMHUYECKAS TEXHOJIOTHUsA
MATepHuajloB M NPUOOPOB 3IJIEKTPOHHOH TEXHUKH M HAHOIJEKTPOHMKH» CIOCOOCTBYET
MPUOOPETEHNIO CIIEAYIOMNX KOMITCTCHITHH:

2.1. [IpodeccuonanbHbIE:
- CHOCOOHOCTBIO IJIAHUPOBAaTh U NPOBOAUTH (PUIUYECKUE U XUMHUYECKHE OSKCIIEPUMEHTHI,
MPOBOJAUTH OOpaOOTKY MX pe3y/lbTaTOB M OLIEHUBATH IOTPEIIHOCTH, BBIJIBUraTh T'HIIOTE3bl U
YCTaHABJIMBATh TPAHUIBl MX NPUMEHEHUS, MPUMEHATb METOJbl MAaTEMaTUYECKOro aHaliu3a u
MOJENUPOBAHUS, TEOPETUUECKOTO U 3KcIIepuMeHTanbHoro uccnenaoanus (I1K-16).

B pe3yiabTaTe udyyeHusi AUCHUILIMHBI CTYAEHT J0JIKEH:

3HamMb:
-OCHOBHBIE METOJIbl HCCJENIOBAaHUS DJIEMEHTapHbIX (YHKIMH, WX CBOWCTBA M TpaduKy,
TOKJIECTBEHHBIE MTPE0Opa30BaHUsl aNreOpanyecKux U TPUrOHOMETPUUECKUX BbIPaXKEHUI, CIIOCOOBI
pelIeHNs YpaBHEHUM M HEPaBEHCTB, 3JIEMEHTbl TEOPUHU YHCEJl, BKIIOYasi KOMILJIEKCHBIE YKcia, U
TEOPHUU MHOKECTB, OCHOBBI aHAJTUTHYECKOI r€OMETPUH, BEKTOPHOU U JIMHEWHOU anreOpsl;

ymemy:
-npuoOpeTaTb HOBbIE MaTeMaTHYECKHE 3HAHMS, HCIOJIb3YysS COBPEMEHHbIE OOpa3oBaTeNbHbIE U
MH(OPMALlMOHHBIE TEXHOJOTUH, COCTaBJIATh MAaTeMaTUYEeCKHE MOJEIU THUIIOBBIX 3aJad U
HaXOJUTh CIOCOObI MX pELICHHWH; yMETh NEepeBOAUTh HAa MAaTEeMAaTUYECKUM S3bIK IpocTeiiine
npoOieMbl, IOCTaBJICHHbIE B TEPMHHAX JPYruX NpeIMETHBIX o0yiacTell, U HCIHOJIb30BaTh
IIPEBOCXO/ICTBA ATOU NepePOPMYIUPOBKU ISl UX PEIICHMUS;

énaoems:
-MaTeMaTUYeCKON JOrMKOM, pa3BUTHIMU y4E€OHBIMU HAaBBIKAMH U TOTOBHOCTBIO K IPOJIOJIKEHUIO
o0pa3oBaHusl, YMEHHEM YWTaTh U AaHAJU3UPOBATH YUEOHYI0 MaTeMaTUYECKYyIO JIUTEparypy,
NEepPBUYHBIMU HaBBIKAMU M METOJaMU pEUIeHHs MaTeMaTHYeCKUX 3aJad  JUCUUIUIMH
po(ecCHOHATBHOTO LUKJIA U JUCIUILIMH Npo(GUIbHON HApaBIeHHOCTH.

3. Kparkoe cogep:xanue TUCUMIIJIMHBI:
Beenenne.
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[Ipenmer u metonsl maremartuku. OnMcaHWe OCHOBHBIX pa3fenioB Kypca. TpebGoBanusi mnpu
U3Y4YEeHUHU Kypca.
Moay.s 1.
DJieMeHTbl TEOpUM 4Mces] M Teopuu MHOxecTB. [leiictBusi Hagx MHorowieHamu. OcHOBHbIE
THIIBI YPABHEHUIl M HePaBEeHCTB, MeTOAbI MX pemieHusi. Yucna (uenble, OTpULIATEIbHbIE,
BELECTBEHHbIE). AOCOJIIOTHAas BeJlWYMHA JEHCTBUTENBHOTO 4Hciaa. KoMmIuiekcHble yucia.
Onepauuy HajJ HHUMH. MHoxxecTBa W omepaluu HajJd HUMU. OJEMEHTbl MHOKECTBa,
noaMHOxecTBa. Yucnossle MHOKecTBa. Dopmynsl MyaBpa u Ditnepa. 3Bieuenue kKopHs n-oi
CTENIEHH W3 KOMIUIEKCHOro 4ucia. PelieHue ypaBHEHMH KBaJpaTHBIX M BBICIIUX HOPSJIKOB.
PannonanbHas npo6s. OcHoBHas Teopema anreOpbpl. TpUrOHOMETpUYECKHE YpaBHEHHS U
HepaBeHcTBa. Jlorapudmuueckue ypaBHeHHMsI U HepaBeHCTBa. [lokasaTrenpHble ypaBHEHUS U
HepaBeHCTBa. Pelienue ypaBHeHH 1 HEPaBEHCTB CMELIAHHOTO THUIIA.
Moay.s 2.
@dyukuuu U ux cpoiictBa. Ilpocreiimume 3jemeHTapubie pyHkuuu. Hexkoropbie BOmpochl
IVIAHMMETPHUH U CTepeoMeTPUH. AHAINTHYECKAas TeoMeTpHsl.
[Tonsarus ¢ynkuuu. Mccnenoanue ¢pynkiuu. CrnocoOsl 3amanus yHkuid. OOpaTHbie (YHKIINAH.
CpoiicTBa 31eMeHTApHBIX (QYHKIUH. (IMHEHHbIe, KBaJpaTUYHbIEe, CTEIEHHbIE, MMOKa3aTeIbHbIC,
Jorapu(pmMuuecKue, TPUroHOMeTpUUYecKue u Apyrue) Meroa KoopauHaT Ha IJI0CKOCTU. JlekapToBa
MpsIMOYroJIbHasi CUCTEMa KOOPJAMHAT, NOJIsIpHasi CUCTeMa KOOpAMHAT. PaccTosiHre MeXIy IBYMs
Toukamu. JlereHue oTpe3ka momojaMm. YTroJl MEXAy JABYMS MPSMBIMH Ha IUIOCKOCTHU. Y CJIOBHUS
NapajuleIbHOCTH U MEPIEeHIUKYISIPHOCTU NPSAMBIX. YPaBHEHHs NPSIMOW JIMHUU Ha IJIOCKOCTH:
obmee, ¢ YIIOBBIM KOY(PPUIIMEHTOM, NPOXOANIeH dYepe3 MaHHYI0 TOYKY B 3aJaHHOM
HaMpaBJIECHUH, TPOXOAILIECH Yepe3 BE aHHbIE TOUKU. PaccTosiHME OT TOUKM 110 npsiMoil. KpuBbie
BTOpOro nopsaka. KaHoHuueckue ypaBHEHUS U TpadUKU OKPYXKHOCTH, SIIIUIICA, THIEPOOJIBI,
mapadoJIbI.
Monayas 3. BekropHas anredpa.
Bextoprl. Moayne BekTopa. OpTbl, HampapisiolmiMe KOCHHYChbl. Omnepauuu HaJ BEKTOPAMH.
CkansipHoe TMpoU3BEACHHE JBYX BEKTOpPOB. BekTopHoe mpousBeneHue JABYX BEKTOPOB.
CMeniaHHOE€ NOpPOU3BENEHUE TpeX BEKTOPOB. Du3Mueckoe U TEeOMETPUUYECKOE MPHIIOKEHUE
BEKTOPHBIX POU3BEICHUI.
Mopayas 4. JIuneiinas aareopa.
Matpuupl. Onepauuu Haja MaTpulaMu. OJeMEHTapHble NpPeoOpa3oBaHUs CTPOK MAaTPHUIBL.
[IpuBenenue marpuupl K cryneHyatoMmy Buay u Buay [aycca. Panr marpuinpl. Omnpenenurens
MaTpuilbl U ero coicTBa. OOparHas Marpunia. PermeHue cucTeM JHMHEHHBIX anre0pamdecKux
ypaBHEHUU (C TIOMOIIBIO OOpaTHOM MaTtpullkl, MeTojmoM laycca, metomom Kpamepa).
[IpencraBienue o TMHEHHBIX BEKTOPHBIX MpocTpaHcTBaXx. CoOCTBEHHbIE BEKTOPBI U COOCTBEHHbBIE
3HAYEHUS] MaTPULIBI.

4. O0beM yueOHOMH TUCUMITHHBI

B yue6HOi paGoTI B 3aueTHbIX equHMIIAX B akagem.
yacax
OO0uasi Tpy10€eMKOCTb U CHUNIMHBI 110 2 72
yueOHOMY IJIaAHY
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32
Jlexuuu (Jlek) 0,45 16
ITpaxTnueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
KoHnTakTHas camocrositenbHas pabota 0,2
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 39,8
JMCIUTUTHHEI
Buja koHTpOJISI: 3a4er
Bun yuebHoli paboThl B 3aueTHBIX equHMIIAX B actponowm. ‘
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qacax
OO0masi Tpy10€eMKOCTb TN CHUNIMHBI 110 2 54
Y4eOHOMY IJIAHY
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,9 24
Jlexuuu (JIek) 0,45 12
[Tpaxtnueckue 3ansatus (113) 0,45 12
CamocrositesbHas padora (CP): 1,1 30
KonrakTHas camocrositenbHas pabota 0,15
CamocTosATenpHOE N3YUCHUE Pa3IeIOB 29,85
JMCIUTUTAHBI
Buja koHTpOJISI: 3a4er
% HJOKYMEHT IIOAIINCAH .
HEKBAJIMOUILIMPOBAHHOU

pabote

SJIEKTPOHHOM IO AITUCHIO
(o: Bnaneneu: ®unaros Cepreii Hukonaesuu

H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM

Heiicteurenes: ¢ 26.03.2021 no 26.03.2022
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