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PazpaboTurk ocHOBHOM 00pa3oBaTenbpHOM nmporpammel (OOIT) 6akanaBpuara:

Al
K.X.H., 1o1eHT, npodeccop kadhenpst THB u OI1 B.T. HoBukos - / /‘/‘ g

OOII 6akanaBpuara obcyxaeHa u oqo0pena Ha 3acenannu kadeapsr THB u OI1, mporokoi
Ne 4 ot « 13 » oktsa6ps 2016 r.

3aBenyronuii kadeapoii, 1.1.H., mpodeccop B.A. KosecHukoB

[Iporpamma OakamaBpuata 1o HanpapieHuto noaroroBkn 18.03.01 — Xumuuyeckas
TEXHOJIOT U, HANPAaBJIEHHOCTh NMPOrpamMMblI "TexHoJioTHSI  IEKTPOXUMHYECKHX
NPOM3BOJACTB', paccCMOTpeHa W YTBEpXKJE€HAa Ha 3acelaHuu Yd4eHoro coBera @akynprera

TEXHOJIOTUM HEOPTraHMYECKHUX BEIIECTB U BBICOKOTEMIEpaTypHbIX MaTepuanoB: [Iporokon Ne 2 ot
«25» oxtabps  2016T.




4.2. Y4eOHbIH NJIAH NOATOTOBKHU 0aKAJIaBpPOB

VY4eOHbII MaH MOATOTOBKM OakajaBpoB pa3pab0oTaH B COOTBETCTBUH C TPEeOOBAHUSAMHU
®OI'OC BO, yrBepkaeHHOro mpuKazoM MwuHHUCTEpPCTBA 0Opa3oBaHUsT M Hayku Poccuiickoit
®enepannu ot 11 aBrycra 2016 r. Ne 1005 no nanpasnenuto noaroroBku 18.03.01 - Xumuueckas
TexHoJorus. B yueOHOM TUTaHe 0TOOpaskeHa JIOTUYeCcKast TIOCIEA0BATEIbHOCT OCBOCHHUS ITUKJIOB H
pazzaenoB OOII (aucuumniIuH, NpakTHK), odecrneunBaoImx GopMUPOBaHHE KOMIIETEHIIH. YKa3zaHa
oOmrasi TpyA0EMKOCTh JUCIUIUIMH, MOYJIeH, MPAKTHUK B 3aU€THBIX €IMHHIIAX, a TAK)Ke UX 001as u
ayJIUTOpHAsi TPYAOEMKOCTh B yacax.

Y4eOHbIi MIaH TOATOTOBKHM OakamaBpoB 1o HampasicHuro 18.03.01 Xumudeckas TEXHOJOTHS,
npoduib «TexHonorus 3MEKTPOXUMUUECKUX POU3BOJICTBY TPUIIATAETC.

4.3. KasenaapHblil yueOHbIi rpauk

[TocnenoBaTenbHOCTh peanu3alliyd MPOrpaMMbl OakanaBpuaTa MO ToJaM M CeMeCTpam
(BKIIIOYas TEOpeTHYEeCKoe OOydeHME, NPAKTUKW, HAay4YHbIE HCCICIOBAHUS, MPOMEKYTOUYHBIE WU
TOCYZIapCTBEHHYIO HMTOTOBYIO AaTTECTAIlMM, KaHHWKYJbI) MPUBOIUTCA B KaJICHAAPHOM Y4eOHOM
rpaduke (MPHUIOKECHUE — KAJICHIAPHBIH y4eOHbII rpaduK).

4.4, AHHOTAUMH PadOYHX MPOrPaAMM JUCIHUIIIHH
YciaoBHbIe 0003HaUYeHuA: 3a — 3a4eT; 320 — 3a4eT ¢ OLEHKOI; IK3. — IK3aMeH

4.4.1. TucuMnJIdHbI 0053aTe/IbHOM YyacTu (0a30Bast 4acTh)

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI
«nocrpannbiii s361k» b1.b.1

1. Heab aAMCHUNIAHBI

- mpuoOpereHue oOy4aromuMmucs  oOmed, KOMMYHUKAaTUBHON ©  mpodeccrnoHalbHON
KOMIIETCHIIMM,  YPOBEHb  KOTOPBIX  Ha  OTHCNBHBIX  JdTamax  SI3bIKOBOM MOATOTOBKHU
MO3BOJISIET HCII0Ib30BaTh WHOCTPaHHBIN SI3BIK MPAKTUYECKH KaK B
npoeCCHOHAIbHON  (TIPOM3BOACTBEHHOM ¥ HAy4YHOW) JEeATEIbHOCTH, TaK U A  Ieneu
camMo00pazoBaHusl.

2. B pesyabraTre wu3yYeHHs IMCHHUIUIMHBI OOy4YaKIIUiicA 1O mNporpaMmme
0akajaBpHaTa qOJIKEH:

Obnadams cnenyronumu o0mekyasTypHbiMU (OK) KoMIeTeHITUsAMU
- CIOCOOHOCTh K KOMMYHHKAIIMH B YCTHOM M MHUCbMEHHOM (popMax Ha PyCCKOM U HHOCTPAHHOM
SI3BIKAX JUTS PEHICHUS 3324 MEXJIMIHOCTHOTO M MEKKYIbTypHOTO B3aumoeictus (OK-5).
3nams:
- OCHOBHBIE CIIOCOOBI COYETAEMOCTH JICKCHYECKHMX CIUHHUI] H OCHOBHBIC
CJIIOBOOOPA30BaTEIbHBIE MOIETIH;
- PYCCKHE SKBHUBAJICHTHI OCHOBHBIX CJIOB M BRIPAKEHUH PEUH B MPOIIECCE MEKITUIHOCTHOTO U
MEXKYIBTYPHOTO B3aUMOJICHCTBUS;
- OCHOBHBIE TIPUEMBI © METOJIbI pehePUPOBAHKS K AHHOTHPOBAHHUS JIUTEPATYPHI;
- MaCCUBHYIO M aKTHUBHYIO JIEKCHKY, B TOM YHCJIE OOIIEHAYUYHYIO U CIICUATBHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYFO JIJIsl paOOTHI Ha/l THTIOBBIMU TEKCTaMHU;
MPUEMBI padOThI ¢ OPUTHHAILHOM TUTEPATYpPOI HA MHOCTPAHHOM SI3BIKE.
Ymems:
- paboTaTh C OPUTHHAIBHOMN IUTEPATYPOI HA MHOCTPAHHOM SI3BIKE;
- paboTaTh CO CIIOBapeM;
BECTH MEPENMUCKY Ha U3y9aeMOM SI3BIKE C IENBbI0 MEXIIMYHOCTHOTO U MEKKYJIBTYPHOTO
B3aMMO/ICUCTBUS,
- BECTH pEUeBYI0 JESATENbHOCTh MPUMEHUTENBHO K cdepe OBITOBOM U
poQeCCHOHATBHON KOMMYHHUKAITHH.



Braoemy:
- MHOCTPAHHBIM A3BIKOM Ha YPOBHC MCKJIMYHOCTHOI'O U MCKKYJIBTYPHOT'O 06H.[CHI/ISI, HaBbIKaMHU U
YMEHUSMH PEUYEBOH NESITEIBHOCTH MTPUMEHUTEIHHO K chepe ObITOBOM U MPOPeCCHOHATBHON
KOMMYHHMKAIM1, OCHOBaMHU ITyOIMYHOH peun;
- OCHOBaMH pedeprpoBaHus U aHHOTUPOBAHUS JIUTEPATYPhl HA H3y4aeMOM HHOCTPAHHOM SI3bIKE.

3. Kparkoe conep:kanue JIUCHUIIUHBI:
Beenenue. Ilpenmer u ponb HMHOCTpaHHOrO sA3blka. KpaTkue ucropudeckue cBeJeHHUS 00
U3y4aeMoM s3bIKe. 3aJ]a4i 1 MECTO Kypca B MOJrOTOBKE OaKaiaBpa TEXHUKU U TEXHOJIOTHH.

Mopnyas 1. ['paMMaTidecKue TpyJHOCTH U3y4aeMOTO SI3bIKA!
1.1 JInynsle, npuTsKaTeIbHbIE U IPOYHE MECTOUMEHNUA. CIIpsSHKEHHE I1arojia-CBs3KHU.
W3meHenue riarona-cBs3ku B (opmax Hacrosmero BpeMeHH. OOpa3oBaHHE pPa3TUYHBIX
BUJOBPEMEHHBIX (OPM C IOMOLIBI0 TIjaroja-cBs3ku. OOpa3oBaHue M ynoTrpedieHue (opMm
MaCCHUBHOTO 3ajiora. Mi3MeHeHue Tiarojia-cBsi3Ku B pa3iMyHbIX (opMax MpOIIEANIEro U OyAyIIero
BpeMeHHU. [ '11aron-cBsa3ka B OTpULATENBHBIX TPEIIOKCHUIX.
1.2 Ilopsnok cioB B npeanokeHuu. IIpsiMoili mOpsIOK CIIOB YTBEPAUTENIBHOIO IPEIJIOKEHUS B
pasMYHbIX BHJOBpeMEHHbIX (opmax. M3MmeHeHHe MOpsAaKa CJIOB B BOINPOCHTEIbHBIX
npeuiokeHusX. [IopsAgoKk CIOB M NOCTPOCHHE OTPULIATENBHBIX HPEIIOKEHHH. DMpaTrndyeckue
KOHCTPYKLMH.

Moayab 2. UteHne TeMaTHYECKUX TEKCTOB:
2.1. BBexgenue B cueMaIbHOCTE
2.2. .. Menpenees
2.3. PXTY um. .. MenaeneeBa
[TonsiTue o BHAax YTEHUsA HA NpuUMepax TeKcToB o Xumuu, /[.U. Menoeneeee, PXTY um, /1.
Menoeneesa.
AKTUBM3AIMS JEKCUKU MPOYUTAHHBIX TEKCTOB.

Mopayas 3. [IpakTuka ycTHOH peun 1o TeMam:
3.1. «I'oBopuM 0 cebe»,
3.2. «B ropoge»,
3.3. «PailoH, 1€ s KUBY».
MoHonoruueckas pedb Mo TeMe «o cedey.

Mopnyas 4. ['paMMaTudeckue TpyIHOCTH U3Y4aeMOT0 SI3bIKa!

4.1. Uapuautu. @opmbl nHpuuUTHBA. [IpogomkeHHbt U nepdeKTHbIN HHGUHUTHB. DyHKIUN
uH(pUHUTHBA B npepioxkeHun. OOpa3oBaHHe U yHNoTpeOsieHHe MH(UHUTHUBHBIX OOOpPOTOB THIA
«CJHOXKHOE TOJUIeXKAIee» U «CIOKHOE JOIMOJIHEHHe». BapuaHTbl mnepeBoia HMH(OUHUTHBHBIX
000pOTOB Ha PYCCKUM SA3BIK.

4.2. BunoBpemennslie (hopMmsl riaronoB. OOpa3oBaHue MPOCTHIX, MPOJAOKEHHBIX, TEP(EKTHBIX U
nepPeKTHO-MIPOJOJKEHHBIX BpeMEH. BompocuTtenbHble NpPEUIOKEHHs B Pa3IMYHBIX BpeMeHax.
OO6pa3zoBaHue OTpULATENbHBIX (DOPM TJIaroja B pa3IMYHbIX BPEMEHaX.

Moayas 5. H3ywarolee uTeHHE HAYYHO-NOMYJISIPHBIX TEKCTOB IO  BBIOpaHHOM
CIEIUAIBHOCTH.
IIpumepHas TemMaTHKa TEKCTOB:
5.1. «Xumunueckast TEXHOJIOTUS U HAYYHBIE METOBD)
5.2. «XUMHUYECKOE MTPEATTPUATHE.

Mopnyas 6. [IpakTuka ycTHOM peuu 1o TemMe
6.1. «Cmyoenueckas sHcuznv.
6.2. «Xumusl, U3MEPEHUS B XMMUUECKON TEXHOJIOTHUI

Moayas 7. I'pammaTHdeckre TPyJHOCTH U3y4aeMOro SI3bIKa:
7.1. Tlpuuactusa. Ilpuuactus HacTosero M mnpoumennero BpeMeHH. [lepdexTHbie QGopmbl
npu4actus. MecTo npuyacTuil B NMpeAJIoKEHUU. Pa3inuHbple BapuaHThI MEPEeBOJA NMPUYACTHIN Ha
pycckuii si3bIK. [IpudyacTHBIE 000POTHI M IPHEMBI UX NTEPEBO/IA HA PYCCKUM S3BIK.



7.2. CocnaratenbHoe HakJoHEeHHE. POPMBI COCIIAraTeIbHOTO HAKJIOHEHUS B MU3YyYa€MOM SI3BIKE.
MO,Z[aJIBHbIe rj1arojisl 1 HUX HUCIHOJB30BAHUC B MNPCIOKCHHAX B COCIAraTCJIbHOM HAKJIOHCHUMU.
Tunbl yCIOBHBIX TIpEUIOKEHUH. BapuaHThl niepeBojia MPEIJIOKEHUW B COCIArareJibHOM
HAKJIOHCHUU U YCJIOBHBIX HpGl[JIO)KCHHfI.

Monayasb 8.M3yyaroiiee 4TeHUE TEKCTOB M0 TEMATHKE:
8.1. «Xumuueckas 1a60paTopus».
8.2. «M3mepenHus B crienuaabHOM JIa00paToOpHm.

Mopnyas 9. [IpakTuka ycTHOH peuu 110 TeMaM:
9.1. «Ctpana n3y4aeMoro si3blkay,
9.2. «IIpoBeneHue 1eI0BOM BCTPEUN»,
9.3. «3aKIII0ueHUE KOHTPAKTa».

4, O0beM TMCUMILUIHHBI M BU/bI Y4e0HOH padoThl

Buz yae6HOiT paGoThI B 3a4eTHBIX B akagem.
SIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 8 288
AyIUTOPHBIE 3aHATHS 2,2 80
Jlekuuun - -
[IpakTrueckue 3aHATHS 2,2 80
CamocrositenpHast paboTa: 4,8 172
Bupa uToroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 1 DK3aMeH
(36)

AHHOTaUHA padoyeii MPOrpaMMbl JUCHUIIAHDI
«®Dusocopusn» (b1. b.2)

1. Heab AMCHUNIHHBI

— c(hopMHpOBaTh y CTYACHTOB KOMILIEKCHOE MPEICTABICHUE O POJIU U MecTe (puiocopuu B
CUCTEME TYMaHUTAPHBIX, COITMABHBIX M €CTECTBCHHBIX HAaYK, ITO3HAKOMHTH UX C OCHOBAMH
¢dbunocopckoro 3HaHUS, HEOOXOAUMBIMHU JJISl PEHICHHUS] TEOPETUUYECKUX M TMPAKTUYECKUX
3a/1ad4;

— (opmupoBaHNE HAYYHBIX OCHOB MUPOBO33PEHUS CTYJECHTOB;

— (opmupoBaHNE HABBIKOB JOTHYECKOr0, METOJOJIOTHYECKOro U  (hUI0COPCKOTO aHamm3a
pa3BUTHA M (QYHKIIMOHUPOBAHMS PA3NUYHBIX chep KHU3HU OOIIECTBA, €ro COIMAIbHBIX
WHCTUTYTOB;

— (dopmupoBaHHEe yMEHUW HCMONB30BaTh (UIocOPCcKUe 3HaHHUS B MpodeccHoHATbHOM
JEATEIILHOCTH OyIYIIUX CIICIUATHCTOB;

— (opmupoBaHNE TBOPUYECKOTO MBIIUICHUS, CAMOCTOSATEIBHOCTH CYXKJICHUN, HHTEpeca K
OTEYECTBEHHOMY M MHPOBOMY KYJIbTYPHOMY M Hay4dHOMY HACJIEIUIO, €T0 COXPAaHEHHUIO U
MIPEYMHOKEHUIO.

W3ydyeHune MOUCHMIUIMHBI HAmpaBlieHO Ha (GOPMUPOBAHWE U PaA3BUTHE CIEAYIOIINX
OOMIEKYIBTYPHBIX KOMIICTCHIIHIA:

2. B pesyabrare HM3y4YeHUs] [JAUCHUIUIMHBI 0O0y4yaloluiici MO0 mporpamme
0akajaBpHUaTa J0JIKEH:
Obnaoams:
- CIOCOOHOCTBIO HCHOJB30BaTh OCHOBBI  (MIOCOPCKUX 3HAHMKA Ui (DOPMUPOBAHUSA
MHIpoBO33peHyeckoii nosuimn (OK-1);
3nams:
- OCHOBHOE€ cOJiepXaHHe TIJIaBHBIX (UIOCOPCKUX IIKOJ M HANpaBlICHWUH, IpelcTaBUTENeH
3THUX LIKOJT,
- CBSI3b M pazinume ux ¢punocodckux uuei;



- CBSI3b  HMCTOPUKO-(MUIOCODCKMX  KOHLENIMA C  COBPEMEHHBIMH  IpoOjeMaMu
WHIMBUIYAIBHOW U OOIIECTBEHHOM KU3HH;
Ymemn:

— IIOHMMaTb M AaHAJIU3UPOBaTh MMPOBO33PEHUECKUE, COLUAIbHBIE W WHIUBH]yalbHbIE
po0JIeMbl COBPEMEHHOM JKU3HHU;

— TPaMOTHO BECTH AMCKYCCHIO;

— apryMEHTHPOBAHHO OTCTaMBATh CBOIO MO3UIMIO MO 3HAYUMBIM (hriocodckum mpodiemam
COBPEMEHHOM XKHU3HH, ONMPAsCh Ha HapaOOTaHHBIN B HcTOpHH (hrnocodun marepuar,

—  NPUMEHSTH NOJy4YeHHbIEe (UI0CO(CKUE 3HAHUS K PELIEHUIO TPO(ECCUOHATIbHBIX 3a/1a4;
Braoemy:

— TpeAcTaBiIeHUAMHU O (uinocouu Kak HAyKe M CHCTEME LIEHHOCTEH, ee MecTe B CHCTEME
FYMaHUTapHOI'O 3HAHHUS;

— OCHOBaMH (pUI0CO(CKOTrO MBIIIJICHHUS;

—  KaTeropuaJbHBIM amapaToM U3y4aeMoW JUCHUIUIMHBL, (PMI0CO()CKUMHU METO/IaMH aHaIN3a
pa3NUYHBIX MpoOIeM, HaBbIKAMH (UIOCO(CKON KyIbTyphbl IS BBIPAOOTKM CHUCTEMHOTO,
LIEJIOCTHOT'O B3IJIAAA HA JEHCTBUTENBHOCTh U MECTO XMMHMU U XUMHMUYECKOW TEXHOJIOTUU B
LEJIOCTHOM KapTUHE MHUPA.

3. Kparkoe coaep:xkanue 1 CUUIIMHBI

Beenenue. dunocodusi, ee MpoUCXoKACHHE U POJIb B OOILECTBE.

Moayas 1. OcHoBHBIE (UI0COPCKHE HIKOJIBI.

Antuunas Quinocodus (mocoxparuku, cobuctsl, Cokpar, Hemokput, I[lmaton, Apucrorens,
AIUTMHUACTHYECKU-pUMCKast ¢utocodusi). OCHOBHBIE MPOOJIEMBI CPEAHEBEKOBOW (uiocopuu u
snoxu Bo3poxaenus. @unocopust Hoporo Bpemenu (XVII — XVIII BB.) Uneonorus [IpocsemnieHusl.
Hewmeunkast knaccuueckas ¢uminocodus. Pycckas dumocodus XIX — XX BB. OCHOBBI MapKCHUCTCKOU
dunocodun. OcHOBHBIC HANIPABIEHUSI COBpeMEHHOM (unocopuu.

Moayan 2. dunocodckne KOHUENUUU ObITHS U MO3HAHMS.

[Ipo6nema ObiTus B uctopun Quiaocodpun. [loHATHS MaTepHAIBLHOTO U WAEATHHOTO.
OcHoBHble (uIOCOPCKUE HAMpPaBICHUSA: MaTepuanu3M U uaeanusMm. [lpuHiun riaobanbHOrO
HBOJIIOI[MOHU3MA B COBPEMEHHOI HayyHON KapTHHE MUpA.

Konneniuy npocTpancTBa U BpeMEHH B UCTOPHU GHIIOCOMUHN U HAYKH.

ITpoucxoxaenue cozHanus. Poib Tpyna B IpOMCXOXKICHUN CO3HaHMA. Meanuctuueckue u
MaTepuaIicTUYecKue KoHuenuu co3Hanus. Co3Hanue u Mo3r. Co3HaTenbHOE U OecCO3HaTEeNbHOE.
Co3nanue u s13pIk. Co3HaHNME U CaMOCO3HaHME.

Konnenmuyu raoceonoruu B UCTOpHH GUIT0CO(DUN: CEHCYaTN3M, PAIlHOHATN3M, CKETITHITU3M,
arHOCTUIIU3M, KOHIIETIIIUS BPOXKIEHHBIX UeH, anpuopu3M. J[HajieKTuKka MO3HaHUs: YyBCTBEHHOE U
panmoHansHOe. OCHOBHBIE TEOPUH UCTHHEI.

Mopnyas 3. IIpobJiembl yesnoBeka B puirocodun.

UYenosek kak mpeamer ¢unocodckoro aHanusza B ucropun ¢unocouu. IIpoucxoxnaenue
4eJoBEKa: MPHUPOJHBIE U COLMAJIbHBIE YCIOBUS aHTpONoOcoluoreHesa. buonorndyeckoe u
COLIMAIBHOE B YeJoBeKe. HIMBUA, MHINBUAYATbHOCTD, IMYHOCTB.

CMBICH KM3HM M TIpefHa3HaueHue dvenoBeka. KusHb, cmepTh, Oeccmeptue. [[BmxeHue
HEHACWJIHS, €T0 POJIb B COBpeMeHHOH k3. Llenn u neHHocTr. CBOOOIa BOJIM M OTBETCTBEHHOCTh
anyHOCTH. HpaBcTBEHHBIE, pETUTHO3HBIE, SCTETUYECKHE [IEHHOCTH.

Moayanb 4. Punocodus HCTOPUH U 001IECTBA

YesnoBek B CUCTEME COLMANBHBIX CBsi3ed. JIMUHOCTH M Macchl, cBOOOJa U HEOOXOAMMOCTb.
dunocodust uctopun: GOpMaMOHHAS W IUBIIN3AIMOHHAS KOHIICTIIIUN UCTOPHUYECKOTO Pa3BHUTHSI.
[TporpeccucTckre M IMKIMYECKHE MOJAETH pa3BUTHs. [Jo00anbHBIE NMPOOJIEMBI COBPEMEHHOCTH.
KoHnenmus ycTOMYHBOTO pa3BUTHSI U CLICHAPUU Oy TYIIIETO.

ObmectBo U ero crpykrypa. CoruanbHasi, HOJIUTHYECKas M AyXOBHas cgepbl o0IIecTBa.
Konnenmuu rocynapcrsa B uctopuu unocopckoit Mpicnu. ['paxknanckoe oOLIIECTBO U IPaBOBOE
roCyapCTBO.



Monayasb 5. Puiiocodpckue npodieMbl XMMUM U XUMUYECKOI TEXHOJIOTUH

Hayuynoe u BHeHayuHoe 3HaHWe. CTpyKTypa HAy4HOTO 3HAHHUS, €rO0 METOAbI U (OPMBI.
HayuHble peBoIOLINY U CMEHA TUIIOB palMoHanbHOCTU. Hayka B COBpeMEeHHOM MHUpe. DTUKA HAyKU
Y OTBETCTBEHHOCTH YUEHOTO.

[IpoGnema cooTHOUIeHUST Haykd U TeXxHUKU. ColManbHble TOCIEICTBUS HAy4YHO-
TEXHUYECKOTO Mporpecca. ITHYECKUE U HIKOJIOTHYECKHE UMITEPATUBBI PA3BUTHSI HAYKH U TEXHUKH.

MecTo XUMHUU B CHCTEME €CTeCTBEHHbIX Hayk. OCHOBHasl mpoOiieMa XMMUU KakK HayKH U
IMPONU3BOACTBA. I_ICJII/I Hu 3aJa4u XUMHYECKON TEXHOJIOTHH. Cneumbmca XUMHUKO-TEXHOJIOTHUYCCKOT'O
3HaHUA: (pyHAaMEHTaIbHOE U MPUKIAAHOE, SMIIMPHUUECKOE U TEOPETUUYECKOE.

4. O0beM yueOHOI IMCHUNITUHBI

. B 3auetHBIX B akanem.
Buabl yuedHoii padoThI
eIMHUIIAX qacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 5 180
AyaUTOpHBIC 3aHSATHS: 4/3 48
Jlexiuu (JIek) 8/9 32
[Tpaktuueckue 3ansatus (I113) 4/9 16
CamocTosiTesbHas padora (CP): 8/3 96
Buj KOHTpoOJIs: IK3aMeH 1 36

AHHOTaNUs padoyei MPOrpaMMbl TUCUUIIIMHBI
«Uctopus» (b1. B.3)
1. Heab IMCHUNIMHBI:

— (dbopMHpOBaHKE y CTYJCHTOB KOMILJIEKCHOTO MPEACTABJICHUS O POJIM U MECT€ UCTOPHUU B
CUCTEME TyMAaHHUTAapHBIX M COLMAIbHBIX HAyK, KYJIbTYPHO-UCTOPUYECKOM CBOeoOpa3uu
Poccun, ee Mecte BO BCEMUPHO-UCTOPHUYECKOM Tpoliecce, 00 0COOEHHOCTIX M OCHOBHBIX
sTanax e€ UCTOPHUYECKOTO PAa3BUTHS; BBEACHUE CTYJICHTOB B KPYI HCTOPUYECKUX MPOOIIEM,
CBSI3aHHBIX ¢ 00JacThiO OyayIeii mpodeccnoHalbHON 1eATeIbHOCTH,

- MMOHMMAaHHUE TPAXKAAHCTBEHHOCTH M MATPHUOTU3MA KakK IpelaHHOCTH cBoeMy OTeuecTBy,
CTpEMJIEHHS] CBOMMM JIEUCTBUSMHU CIYKUTh €r0 MHTEpECcaM, B T.U. U 3aIUTE HAllMOHAIbHBIX
nHrepecoB Poccun;

- 3HAHME JIBWXKYIIUX CHJI U 3aKOHOMEPHOCTEH HMCTOPUYECKOTO MpOIecca; MECTa YeJoBeKa B
HCTOPUYECKOM IPOLIECCEe, MOJIUTUYECKON OpraHN3auu 00IIeCTBa;

- BOCIIMTaHWE HPaBCTBEHHOCTH, MOPAJIU, TOJIEPAHTHOCTH;

- NIOHMMaHWEe MecTa M poiu olnacTh jesTenbHocTH BbimyckHuka PXTY um. 1. W.
MenpaeneeBa B OOIIECTBEHHOM pa3BUTHM, B3aMMOCBS3M C JIPYTMMH COIIMAJIbHBIMU
WHCTUTYTaMUu;

- HAaBbIKM HCTOPHYECKOM aHAJUTUKU: CIIOCOOHOCTh Ha OCHOBE HMCTOPUYECKOTO aHalu3a u
poOJIEMHOTO TOAX04a MPeoOpa3oBbIBaTh HHGOPMAIIUIO B 3HAHUE, OCMBICIUBATH MPOIIECCHI,
cOOBITHS U siBIeHUSA B Poccum 1 MUPOBOM coOOlIecTBE B MX JAMHAMHUKE M B3aUMOCBS3H,
PYKOBOJCTBYACH MPUHIIMIIAMUA HAy4YHON 0OBEKTUBHOCTH U UCTOPU3MA;

— YMEHHUE JIOTMYECKH MBICIUTh, 00Janas CaMOCTOATENbHOCTBIO CYXKJIEHHH, HHTEpec K
OTE€YECTBEHHOMY M MUPOBOMY KYJIbTYPHOMY M HAay4HOMY HACJIEJIMIO, €I0 COXPAHEHHUIO U
MIPEYMHOKEHUIO.

2. B pesyabrare uH3y4YeHHus] JUCHUIUIMHBI O0y4YalIIMiicA 1O Mporpamme
0akaJjiaBpuaTa J10JIKeH:

Obnadame cnenyromUMHU OOIEKYIbTYPHBIMH KOMIETCHIUSMU:

— CIOCOOHOCTh aHAJIM3UPOBAaTh OCHOBHBIE HTallbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs odmiecTBa A popmupoBanus rpaxaanckon nosuipn (OK-2).
3nams:

— OCHOBHBIE HalpaBJIeHUs, TPOOIEMBbI U METO/IbI HCTOPUUYECKOI HAYKU;

— OCHOBHBIE 3Talbl U KIIOYEBbIE COOBITUS HcTOpuU Poccrun u Mupa; 0COOEHHOCTH pa3BUTHUS
POCCHIICKOTO TOCYAapCTBa, BHIIAIOIMIUXCS JEATEICH OTEUECTBEHHON U BCEOOIIEeH HCTOPHH.



Ymemn:

— COOTHOCHTH OOIIME HWCTOPUYECKHE TPOLECChl ¥  OTHEIbHBIE (DAKThI, BBISBISTH
CYIIIECTBEHHBIC YEPThl MCTOPHUYECKHUX MPOIECCOB, SIBICHUW U COOBITHI; aHAIM3HPOBATH
COIMATbHO-3HAYUMBbIC TTPOOJIEMBI,

— (opmynupoBaTh W apryMEHTHPOBAHO OTCTAWBaTh COOCTBEHHYIO IMO3UIIMIO MO Pa3IMYHBIM
npobiieMaM UCTOPHH.

Braoems:

— TMpeAcTaBICHUSMHU 00 UCTOPUH KaK HayKe, €€ MeCTe B CUCTEME T'YMaHUTAPHOTO 3HAHUS;

— MPeACTaBICHUSMHU 00 OCHOBHBIX 3TalaxX B HCTOPUU YEJIOBEUECTBA U MX XPOHOJIOTHH,

— KaTeropuaabHO-TMIOHATHUWHBIM aIllapaToM U3y4aeMOU TUCIIUTUIHHEI;

— HaBBIKaMH aHAJIM3a UCTOPUIECKUX UCTOUYHUKOB.

3.Kparkoe cogepxxanue JUCUMIIMHBI
B coxepkanue Kypca BKIIIOYAeTCs MOHATHE 00 MCTOPUHU KaK Hayke, 0 €€ MeCTe B CHUCTEME
COLIMATILHO-TYMaHUTAapHBIX HAyK, U3J1araloTCsi OCHOBBI METOIOJIOTMM HCTOPUYECKON HAYKH.

PackpbiBaeTcs conmepkaHue M oOmIas XapaKTEPUCTHKA OCHOBHBIX JTAaloOB OTEYECTBEHHOMN
uctopuu. Hauano poccuiickoii rocynapctBeHHocTu. KueBckas Pycb. OTHOKyIbTypHBIE U
COLIMATILHO-TIOJINTUYECKUE IPOLIECCH CTAHOBJIECHMSI POCCHUMCKOW rocynapcTBeHHOCTH. lIpuHsatue
XPUCTUAHCTBA.

Pycckue 3emuin B XII — nawane XVI BB. OOpazoBanue Poccuiickoro rocyaapcraa, ero
ucropuueckoe 3HadeHue. Poccns B cepequne XVI — XVII BB.

Poccuiickoe rocynapctBo B XVIII Beke — Beke MOJepHU3AIMHM M TPOCBEIICHU. Pedopmbl
[letpa 1 kak mepBass MOMBITKA MOJEPHM3ALMHU CTpaHbl, €€ ocobeHHocTH. DopmupoBaHUE
Poccuiickoit nmniepun. OCHOBHBIE HANIPABJICHUSI «E€BPOIIEU3ALIMMY CTPAaHbl. DBOJIIOLMS COLMAIBHON
CTPYKTYpHI oO1iecTBa. JlanpHeliee pacmupenue rpanuil Poccuiickoit ummnepun.

Poccus B XIX cromernn. IlpombinuieHHbd mepeBopor B EBpome m Poccum: obmiee u
ocobeHHoe. Baxuelimme ycnoBus nepexona Poccun K MHIycTpHalbHOMY OOIIECTBY — pEIlIEHHE
KPECThSIHCKOTO BOIIPOCAa M OTpaHUYEHUE camopepxkasus. JIMTeIbHOCT, HENOCIEN0BATEIbHOCTD,
UKIMYHOCTh Tpolecca OypKya3Horo pedopmupoBanus. Ponb cyObekTuBHOrO (hakTtopa B
npeonosneHnu orcraBanus. Pedopmbl XIX Beka, ux 3HaueHue. OOmecTBeHHble aBHXeHHA B XIX
BEKE.

Poccus B nawane XX Beka (1900 — 1917rr.). OcobeHHOCTH COLMATBHO-DPKOHOMUYECKOTO
passutus Poccun B Hauane XX Beka. O0beKTHBHAS NOTPEOHOCTh MHAYCTPUAIBLHOW MOJEPHU3ALINN
Poccun. CootHomenue nonmurnyeckux cuil B Poccum B Hauvane XX Beka. Hapacranume kpusuca
camozepxkausi. llepasi poccuiickas peBomonua. OOpa3oBaHHE TOJUTHYECKUX  TMapTHIA.
['ocymapctBeHHas nyma Hadana XX BeKa Kak IEpPBBIM OIBIT POCCHMCKOrO IapiaMeHTapu3Ma.
CronbinuHckass arpapHas pedopma. IlepBas mupoBas BoiHa u ywacThe B Heill Poccum.
®eBpanbckas pesoaonus 1917r. 1 KOpeHHbIE U3MEHEHUS B IOJUTHUYECKOM JKU3HU CTPAHBI.

dopmMupoBaHUE M CYIIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka u mnobena
OxTs6ppCcKOro BoopykeHHOro Bocctanus B [lerporpane. II Beepoccuiickuii cbe3nn CoBETOB U €ro
pemieHus. DKOHOMHUYECKass M CcolMajbHas NOJUTHKA OO0ibIIeBUKOB. ['paxkaaHckas BoWHA H
uHocTpaHHast wuHTepBeHUus. Cynpsba u 3Hauenne HOIla. VYTBepxkaeHue ogHONMAPTUHHON
noymtraeckoi cuctembl. ObpazoBanne CCCP. Ilomutndeckass 60prba B mapTUHU U TOCYAApPCTBE.
CCCP B roasl nepBbix msaTwieTok (koner 20-x rr. — 30-e rr.). @opmMupoBaHue pexuMa JTUYHOU
Bracty CranuHa U KOMaHAHO-aIMUHHACTPATUBHOM CUCTEMBI YIIPABJIECHHUS IOCYIapCTBOM. BHemHss
noiutuka CCCP B 20-30-e rr. CCCP Bo BTOpoil MupoBoii u Benukoit OteuecTBeHHOH BoiiHe.
N3MeHeHne COOTHOIIEHUS CHJI B MHUpE IMOCI€ BTOPOM MHpPOBOWM BOMHBI. Hawano «xonomHou
BOIHBI». TpyaHoctu nocieBoeHHOro paszButus CCCP. YxkecToueHHE MOJUTUYECKOTO PEXKHMMA U
UJE0JIOrHYeCKOro KOHTpoisd. I1onbITKH OOHOBIIEHUS «TOCYAAPCTBEHHOTO COLMANu3Ma». XX Che3[
KIICC U ocykneHue Kynbra smyHocTH CrammuHa. «OTTenenb» B JIyXOBHOW cdepe.
OxoHomuueckre pedopMbl cepeanHbl 60-X roaoB, MPUUYMHBI X He3aBeplleHHocTH. Hapacranue
KPU3UCHBIX SIBJICHUH B cOBETCKOM obmiectBe B 70-e — cepeanne 80-x romoB. BHemHss monutuka
CCCP B xonie 60-x Havane 80-X IT.: OT pa3psKH K 0OOCTPEHHIO MEXKIYHApOJHOW OOCTaHOBKH.
«IlepecTpoiika»: CyIIHOCTb, L€JIM, 3aJauyd, OCHOBHbIE OJTambl, pe3yiapraTel. Pacmax CCCP.
O6pazoanue CHI'.



CraHOBIIEHHE HOBOW POCCHUHCKOW rocymapcTBeHHOCTH (¢ 1991- mo Hacrosiee Bpems).
JIuGepanbHas KOHLEMIUS POCCUICKUX pedopM: Mepexol K peIHKY, (opMUpOBaHUE Ipa)KIaHCKOTO
obmecTBa u mpaBoBOoro rocyaapcerpa. «lllokoBas Tepanusy 3KOHOMUYECKUX pedopm B Hadaire 90-x
ronoB. Koncrurynus Poccuiickoit ®@enepaunun  1993r. MexHanMoHaIbHbIE  OTHOIICHHUS.
[TonuTuyeckue mapTuu M OoOILIECTBEHHBIE IBIKeHUs Poccun Ha coBpemeHHOM 3tame. Poccus Ha
IIyTH MoJepHu3anuu. Poccus B cucreMe MUPOBOM SKOHOMHUKH U MEXIYHAPOIHBIX CBA3CH.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3ageTHBIX B akamemmuecknx
Bun yaeOHOM paboThI eIMHUIIaX qacax

OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI 4 144
10 Y4eOHOMY ILIAHY

AyAUTOpPHBbIE 3aHATHS: 1,3 48
Jlexumu (Jlek) 0,9 32
[Tpaktuyeckue 3ansatus (I113) 0,4 16
CamocrositesibHas padora (CP): 1,7 60
Pedepar 0,6 20
[ToaroToBKa K KOHTPOJILHBIM paboTaM 0,3 10
CaMocTosiTeTbHOE N3yUeHHUE Pa3/Ie]IoB Kypca 0,8 30
Buja nToroBoro KOHTpoJs: 3xk3amMeH (IK) 1 36
IToaroroBka u ciaya 3K3aMeHa 1 36

AHHOTaus padoyeil NPorpaMMbl M CHHUIIJIMHBI
«®Pu3nyeckas KyJabTypa u cnopm (b.1.5.4.)

1. lean AUCHUNIHHBI

—  OBJaJICHHE METOAOJIOTHEH HAYIHOTO MO3HAHUS (PU3NIECKOH KYJIbTYpHI U CIIOPTA;

— OBJIaJICHWE  CHCTEMOM  MpaKTUYECKMX  YMEHMM UM  HaBBIKOB,  OOECIEYMBAIOLIUX
COBEpILEHCTBOBAHHUE MCUXO(PU3NIECKUX CIIOCOOHOCTEH;

— pa3BUTHE CHOCOOHOCTEH HCHOJB30BaTh pa3HOoOOpa3Hble (GOpMbI (PU3NUECKONW KYIBTYpHI,
CropTa W Typu3Ma Ul COXPAHEHHUS M YKPEIJIEHUS CBOEro 3J0pPOBbsl U 3/J0POBbS CBOMX
OJIM3KHX B MOBCETHEBHOM JKU3HU U MPO(HECCHOHAIBHON AEATENbHOCTH,;

— (dopMHpOoBaHME MOTHBALlMOHHO-IIEHHOCTHOTO OTHOIIEHUS K (DU3MYECKON  KYyIbType,
(¢u3NYECKOMY COBEpPLICHCTBOBAHMIO M CAMOBOCIHUTAHMIO, YCTaHOBKa Ha 3J0pOBbIM 00pa3
JKU3HU.

2. B pe3yabrare HM3yueHHs JAMCUHUILUIMHBI 00y4yalolWiicsi Mo mporpaMMe 0OakajaBpuara

JOJIZKEH:

Obnaoams cnenyromumu o0mekyasTypHbIMU (OK) koMneTeHuusiMu:

—  CImOCcOOHOCTH K caMoOpraHu3aiui u camoodpaszosanuto (OK-7);

—  CIIOCOOHOCTh HMCHOJb30BaTh METOJBI M CPEACTBA (PU3UYECKON KYJIBTYpbl Uil OOecredeHus
TIOJTHOLIEHHOH COLMaNTbHOM 1 npodeccnonansHoi nesrensHoct (OK-8).

3namo:

—  Hay4YHO-TIPAaKTUYECKHE OCHOBBI (PM3NUECKOI KYJIbTYpHI U CIIOPTA;

—  COLMaJIbHO-OMOJIOTUYECKHE OCHOBBI (PU3MUECKON KYJIbTYPHI U CIIOPTA;

—  BIMSHHUE O3J0POBUTEIBHBIX CHUCTEM (U3NYECKOTO BOCIHTAHUS Ha YKPEIUICHHE 30POBbS,
npOoPIIAKTUKY MTPO(ECCHOHATBFHBIX 3200JICBaHUI U BPEIHBIX MPUBBIUCK;

—  CIOCOOBI KOHTPOJISI U OLEHKU (PU3HUECKOTO PA3BUTHS U (PU3UUECKOM MOITOTOBICHHOCTH;

— TMpaBWia U CHOCOOBl IUIAHUPOBAaHMA WHAMBUIAYAIbHBIX 3aHATHH pa3iuyHON IleNeBOH
HaIlpaBJIeHHOCTH;

—  HCTOpHUIO (HPU3WYECKON KyIbTYPHI U CIOPTa, UMETH MPEICTABICHHE O 3HAYMMBIX CIIOPTHBHBIX
COOBITHSIX HE TOJBKO CBOEH CTpaHBl, HO WU MHPOBOTO YPOBHS;, Ba)KHEHIIHNE TOCTHKCHUS B
o0acTu criopra



— cnoptuBHble Tpaguuuun MXTU-PXTY wum. .M. MenneneeBa, NOMHUTh O TOABUTaX
CIIOPTCMEHOB B Toibl Benunkoii oreuectBeHHOM BOWHBI 1941-1945 rr.

Ymems:

—  CaMOCTOSITEIHHO 3aHUMATHCS (PU3MUECKOU KYJIbTYpOH U CIIOPTOM;

—  OCYIIECTBJIATH CAaMOKOHTPOJIb 3a COCTOSIHUEM CBOETO OpraHu3Ma M COOJII0JaTh IpaBUia
TUTHEHBI U TEXHUKU 0€30I1aCHOCTH;

—  OCYIIECTBIISITh TBOPYECKOE COTPYIHUYECTBO B KOJUICKTHBHBIX (popmax 3aHsATHH (u3mdeckoit
KYJIbTYPOH U CIIOPTOM.

Brnaoemn:

— CpeICcTBAaMH W METOJaMH  YKPEIUICHHS HMHIWBUIYaTbHOTO  3J0POBbS, (PHU3UUIECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

—  JIOJDKHBIM YypOBHEM (DM3UYECKON TOJATOTOBJICHHOCTH, HEOOXOIWMBIM JJiIi KauyeCTBEHHOTO
YCBOGHUS TPO(ECCHOHATBHBIX YMEHHI W HaBBIKOB B Ipolecce OOy4YeHHsS B By3e, UIA
obecrieueHUsT TOJHOIICHHOM COIMAIBHOM W TPO(PECCHOHATBHON JCSITEIIBHOCTH  IOCIIe
OKOHYAHUS y4eOHOTO 3aBEICHUSI.

3. Kpatkoe cojep:kanue A CHHILIUHBI

Jucuumnuna (Moxynn) no «®u3nyecKod KylabType M CHOPTY» pealu3yloTcs B paMKax 0a30BOH
yactu broka 1 «/lucrummuael (MOIysIH)» IporpaMMbl OakaiaBpuata B 00beMe 72 akaJeMHYeCKUX
4yacoB (2 3a4eTHBIC €AUHULIBI) TIPH 0UHOU (opme 00yUeHUsl.

[IporpaMma paccuMTaHa Ha U3y4€HUE IUCLUUIUIMHBI B TeueHue IBYyX cemecTpoB (l-ro u 6-ro),
IpEeNoiaraeT, 4To 00y4Jarouecs UMEIT TEOPETHUECKYIO U ITPAKTUYECKYIO MTOJTOTOBKY B 00JIacTH
«®Pu3nueckas KylibTypa U CIIOPT».

Pa3I[€J'IBI JUCHUITJIMHBI 1 BUBI 3aHATHI

Mopnyn Hassanne monyis Bcero Yacos
Jlex MII3 |IIPIT| KP

1. [Mpenmer «Pu3nveckas KyJabTypa u 18 2 6 9 1
cnopt». MUctopus ®KuC

2 OCHOBBI 3/T0pOBOTO 00pa3a )KU3HU 18 2 6 9 1
(302K)

3 buonornueckrue ocCHOBbI (pU3NUECKON 18 2 6 9 1
KYJBTYpPBI U CIIOpTa

4 [TpodeccnonanbHO-IpUKIaAHAS 18 2 6 9 1
¢du3nyeckas KyJabTypa U CopT

Bcero gacos 72 8 24 36 4

Kaxapiii MOy IPOTpaMMBbl UMEET CTPYKTYPY:
- JIEKIUU WIA TEOPETUUECKUN pa3el;
- NpPaKTUYECKUH pa3ien, COCTOMT H3: MeToauKo-TpakThueckux 3aHsatuil (MII3) u yueGHo-
TPEHUPOBOUYHBIX 3aHATUH (IIpodeccHOHATBHO-TIPUKIa Has Gu3nueckas noaroroska, [1I1DIT);
- KOHTpobHEIHN pazaen (KP).

Teopernueckuii paszznen GOpMHpPYET CUCTEMY HAYYHO-TNIPAKTHUECKUX M CIEHUATBHBIX
3HaHUW, HEOOXOOUMBIX s  TMOHUMAaHWS  TNPUPOAHBIX M COLUHUAIbHBIX  IPOILIECCOB
(byHKIMOHUPOBAaHUS (DU3NYECKON KyJIbTypbl OOIIecTBa W JMYHOCTH, YMEHHS HUX aJalTHBHOTO
TBOPUYECKOTO  HUCIOJIb30BaHUSA  JUII  JIMYHOCTHOIO U NPO(ECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEPILIEHCTBOBAHUS, OPraHM3ALUU 370pPOBOro o0pa3a >XU3HU TNPH BBHINOJHEHUH Y4eOHOM,
npohecCuoHaNBbHOM U COLIMOKYJIBTYPHO 1€ATEIbHOCTH.

MeToauKO-IpaKTUYECKUE 3aHATHS NPEJyCMaTpPUBAIOT OCBOECHUE OCHOBHBIX METOAOB H
croco6oB (QopMUpOBaHUS Y4E€OHBIX, MPO(ECCHOHATBHBIX W JKU3HEHHbIX YMEHUH U HaBBIKOB
cpeAcTBaMu (PU3NUECKOM KYJIbTYpHI U CIIOpTA.

Ha meToanko-npakTHyecKux 3aHIATUSIX yIeNIeTcs BHUMaHue:

- OCHOBHBIM Mpo0JieMaM CIIOPTUBHON TPEHHUPOBKHU;
- BIUSHUIO (PU3UYECKUX YIPaXHEHUH Ha (POpPMHpOBaHUE MPOPECCHOHATBHBIX KayecTB OyayIIero
CHeIHaJIMCTa U IUYHOCTH 3aHUMAIOIIErocs;



- BO3JCHCTBHIO CPEICTB (PM3UYECKOTO BOCIUTAHUSA HA OCHOBHBIC (PM3UOJIOIMUYECKHE CHUCTEMBI U
3BEHbS ONIOPHO-/IBUraTENILHOTO amapaTa 3aHUMaroIIerocs;

- BOIpOCaM TMPOBEJEHUS COPEBHOBaHWHN (MpaBWJa COPEBHOBAHHM, CHCTEMa PO3BITPHIIICH,
ompezeneHue nodeaureneit, 000pya0BaHNEe M HHBEHTAPH ).

IIpodeccnonanbHO-NIpUKIagHas  MOATOTOBKA  HPOBOJUTCS €  ydyeToM  Oyayluei
npodeCCHOHATBLHOM 1eATENTFHOCTH CTYICHTA.

VY4eOHO-TpEHUPOBOYHbIE  3aHATHS ~ 0a3UpylOTCs  HAa  IIMPOKOM  HCHOJIb30BAHUU
TEOPETUYECKUX 3HAHUM M METOAMYECKUX YMEHMH, Ha NPUMEHEHUHM pPa3HOOOpPa3HBIX CPEICTB
(Gu3n4ecKoil KyJIbTypsl, CIOPTUBHON U MPO(ECCHOHANBHO-TIPUKIATHON (PU3MUECKON MOATOTOBKU
CTYJEHTOB.

KonTtponsHslit paznen. Kputepuem ycnemrHocTH OCBOCHHUsI YU€OHOTO MaTepHajia SBISETCS
OLIEHKAa INpEenoJaBaTess, YUUTBIBAIOLIAS pe2yIApHOCMb Noceujenus 0043amenbhblx YYeOHbIX
3ausamuii, 3HaHUN TEOPETUUYECKOTO pazjieia porpaMMbl U BBIIIOJIHEHNE YCTaHOBJIEHHBIX HA JIaHHBIN
CEeMECTP KOHTPOJIbHBIX TECTOB 00MLIeH (pu3nueckoi U TeOpeTUUECKON MOATOTOBKHU ISl OT/EIbHBIX
TPYIII Pa3IuYHON CIIOPTUBHOM HanpasiieHHOCTU. KP BXOIUT B ITpakTUUYECKUE 3aHATHUSA.

4. O0beM y4eOHOM TUCIUIITHHBI

B B | VI
Bunst yueOHoI paboThI 3a4ETHBIX | AKaJeM. | CEMECTp | CeMecTp
eIUMHHIIAX | Yacax
Oo6mas TpyA0eMKOCTh TUCIHHUIJIHHBI 10 2,0 72 36 36
y4eOHOMY IIAHY
AyIUTOPHBIE 3aHITHS: 2,0 72 36 36
Jlexmu (Jlek) 0,5 8 4 4
[Tpaktuyeckue 3anstus (I13) 1,0 60 30 30
KoHTponbHbI# pa3nien, BXOAUT B ayJUTOPHBIE 0,5 4 2 2
sanstus (KP)
Bua xoHTpoJA: 3aueT / IK3aMeH 3auer 3ager 3ager
AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«Marematuka» (b1.B.5)

1. Heap AucHUNIHHBI

— (opMHpOBaHUE y CTYJEHTOB CHUCTEMbl OCHOBHBIX MOHATHH, UCMOIb3YEeMBIX Ul MOCTPOECHUS
BaXHEHMIINX MAaTEMaTUYECKUX MOJIETIEH,

—  YMEHHE UCIOJIb30BaTh MaTEMATUYECKNE METO/IbI [Tl OITMCAHMSI PA3IMYHBIX ITPOLIECCOB.

— (opMupoBaHHE TOHUMAaHUS 3HAUMMOCTH MaTeMaTHUECKON COCTaBISIONIEH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKaiaBpa;

—  03HAaKOMJIEHHE C CUCTEMOM MOHATUH, UCIIOJIb3YEMBIX JJIs ONIMCAHMSI BAKHEHIIINX
MaTEMaTHUYECKUX MOJENIEH U MaTEMATUYECKUX METO/IOB, U UX B3aUMOCBS3bIO;

—  O3HAaKOMJICHHE C IPUMEPAMU IPUMEHEHHSI MAaTEMaTH4YECKUX MOJIETIe U METO/IOB;

— ($opMHpOBaHME HABBIKOB M YMEHHI HCIIOJIb30BaHUSI MAaTEMaTHUYECKUX MOJIENeN 1
MaTEMaTUYECKUX METO/IO0B.

2. B pesyabrare wu3ydeHHs UCHUILUIMHBI O0yYaloUUiicss 1O TMporpaMmme

0akaJlaBpHAaTAa J0JI/KEH:

Obnadams CIETYIONTUMA KOMITETCHITMSIMHU:

—  CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCIUILINH B TpodeccnonansHoi nesitenbroct (OITK-1).

3nams:

—  OCHOBBI mudGepeHInaTbHOTO W WHTETPAIBHOTO UCUHUCTCHHS, TuddepeHIIHaTbHbIX
YpaBHEHUN;

— MareMaTU4YeCKHe TEOPUU U METOJbl, JIekKAalle B OCHOBE IOCTPOEHUS MaTeMaTHYECKHX
MOJCICH;

- OCHOBBI MIPUMCHCHUS MATCMATUYCCKUX MOI[GJIGI‘/JI n MCTOOOB.



Ymemn:

—  BBIOMpaTh MAaTEMAaTUUYECKUE METO/bI, IPUTOTHBIC IS pEIICHHsI KOHKPETHOW 3a1auu;

—  HCIOJIb30BaTh MaTeMaTHYeCKHE IMOHSATHS, METOJAbl W MOJEIM JUISl ONUCAHUS Pa3IUYHbIX
IPOIIECCOB;

—  BBIABJIATH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, JISKAIINE B OCHOBE KOHKPETHBIX ITPOLIECCOB;

—  HCII0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKOI 00pabOTKH JaHHBIX;

— INPUMEHATh MaTeMaTHUYECKUE 3HAHUS Ha MEXIUCLUIUIMHAPHOM YPOBHE.

Bnademy:

— ocHOBaMHM (hyHIAMEHTAIBHBIX MaTEeMAaTHYEeCKUX TEOPUH W HABBIKAMU HCIOJIb30BAHUS
MaTeMaTHYeCKOro anmnapara;

—  METOJIaMH CTaTHCTUYECKOI 00paboTKH nH(POpMAIIHH.

3. Kpatkoe coep:xaHue AU CHUIIUHBI

1 CEMECTP

1.BBenenmue.

[Ipenmer u wmetoasl MmareMaTuku. OmnucaHue OCHOBHBIX pas3aenoB Kypca. llpaBuna u
TpeOOBaHUs MPU U3YYEHUH Kypca.

2. D1eMeHTHI aJIredpbl.

Yucnossle MHOXecTBa, KoMmIiuiekcHble uncia. Onpenenurenu |l u |1l mopsnkos. Bekrtopsr:
OCHOBHBIE TOHATHUS, CKaJspHOE, BEKTOPHOE M CMEIIAHHOE IPOM3BEJICHUS BEKTOPOB.
AHanuTHyecKas reoMeTpusi: IpsiMasi Ha MJI0CKOCTH, KpuBble || mopsiaka. Marpuubl: aelicTBUS Hax
MaTpUllaMd, IpPUBEIEHUE K CTylmeH4daromMy Buay U Buay laycca. Panr marpunsl. OOpaTHas
marpunia. Teopema Kponekepa-Kanmemiu. Pemenue cucreM JMHEHHBIX — anreOpanyecKux
ypaBHeHHid. COOCTBEHHBIE YHCIa U BEKTOPBI. KBagpatuunbie popMel.

3. ®yukuus oaHoil nepemennoi. Ilpexes pynkunu. HenpepbiBHOCTH QyHKIMH.

Oynkuus. CriocoOsl 3ananus ynkuuu. [Ipenen ¢pynkuuu B Touke. OAHOCTOPOHHUE MIPEAETBI.
ITpenensl Ha 6eckoHeuHOCTH. beckoHeuHO Maible U OeCKOHeuHO Oouiblive (GYHKLIMHU, UX CBOWCTBA
u B3auMHas cBsa3b. CBoiictBa mnpenenoB. IlepBblii U BTOpOl 3amedarenbHbIE IPEIEIbI.
HenpepbiBHOCTh (pyHKIIMM B TOUKe M Ha mpomexyTke. CBoiicTBa (yHKLMH, HENpPEpHIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QYHKIMH U UX KJIacCU(UKALINSL.

4. IndpdepeHuuanbHoe HCUHCIeHHe (PYHKIMH OHOI NepeMeHHOii.

[IpousBogHas (QyHKIMM, €€ TeOMeTpUYecKHd M MexaHuueckuil cmbica. I[lpaBuiia
muddepenipoanus. Tabnuua OCHOBHBIX NpoM3BOAHBIX. Juddepennuan ¢yHkuMH, ero
OPUMEHEHHUS K  MNpUONMKEHHBIM  BblUMCIeHHSM. HBapuaHTHOCTH  (OpMBI  MEPBOTO
muddepennmana.  IlpousBoanas cinoxknod  ¢yHkuuu. JuddepeHnupyeMocts  QyHKIHUH:
oTpeielieHue, TEOPEMbI O CBSI3U UG HEPEHIIMPYEMOCTH C HEMPEPHIBHOCTHIO U C CYILIECTBOBAHUEM
npou3BogHOW. OCHOBHBIE TeopeMbl AuddepeHnnanbHoro ucunciaenus: Pomns, Jlarpanxka, Komm.
[TpaBuno Jlonurans (packpbiTHe HeompeaeneHHocTei). [Ipou3BogHbIE BBICIIMX MOPSAKOB.
JlokanbHbIil skcTpemyM ¢QyHKIMH. HeoOxonumele U 1ocTaTouHble yciioBus 3KkcTpemyma. [Ipasuio
uccieoBaHus (YHKIIMM Ha MOHOTOHHOCTb M 3KCTpeMyM. [Ipu3HaKu BBIMYKJIOCTH M BOTHYTOCTH
¢yukiuu. Touku nepernba. Heobxoaumoe M JOCTATOYHOE YCIOBHS Iepernda. ACUMITOTHI
GyHKIMYU, UX BUABI U CIOCOOBI HaxoxaeHus. O0mas cxema ucciaeoBaHus GyHKINH, TOCTPOEHHE
UX rpauKoB.

5. HHTerpajibHOe ucunciaeHue PyHKIMU OJHOI mepeMeHHOM.

[TepBooOpaznast pynkiusi. HeonpeneneHHslii HHTErpad U €ro cBoWcTBa. Tabimila OCHOBHBIX
MHTETpaJIoB. MeTo/bl HMHTErpUPOBAHUSA: HEMOCPEICTBEHHOE WHTETPUPOBAHUE, WHTETPUPOBAHUE
MOJICTAHOBKOM, MHTErpUpOBaHME 1O dYacTaAM. VIHTerpupoBaHue palUoOHaJIbHBIX APOOEH.
WHTerpupoBaHie HEKOTOPHIX HPPALMOHABHBIX U TPUTOHOMETpUYECKHX (yHKIUH. OnpeneneHHbII
WHTETpaJjl, €ro reoMeTpuueckuid cmpicii. CBOKCTBA onpeeneHHoro narerpana. ®opmyna HerotoHa-
Jleiibnuua. Teopema o cpelHEM 3Hau€HUH. 3aMEHA NEPEMEHHON M MHTErpUpOBAaHUE MO YaCTSAM B
onpezeneHHOM uHTerpaie. [IpuinoxeHus OMpeesieHHOr0 WHTEerpaia K BBIYUCICHUIO IUIOMIaei
wiockux Guryp. IloHATHE HECOOCTBEHHBIX MHTETPAJIOB: OMNpPEIENEHHs, CBOICTBA, METOMbI
BBIUMCIICHHUSL.



2 CEMECTP

1.lu¢p¢pepennnanbHoe HcHHCIeHHe (PYHKIUN HECKOJIbKHX IepeMEeHHbIX. JJIEMEHThI TeOpuu
OJISL.

OyHKIMU JBYX W Oojiee NEPEMEHHBIX: ONpeAeieHHe, 00JacTh OmpeieneHus, 00JacTh
M3MEHEHUs, FTeOMeTpUUecKas UHTepIpeTanus, TMHUN ypoBHsl. [Ipenen ynkiuu B Touke. YacTHbie
Npou3BOJHBIE (HAa mpuMepe (YHKIMM ABYX mepeMeHHbIX). uddepeHunpyemMocts (QyHKIHH
HECKOJIbKUX mepeMeHHbIX. [loctaTounble ycnoBus muddepenuupyemoctd. [lonHas npousBoaHas.
[TpomsBonnas cnoxuod (ynknuu. Ilomabii  guddepennman. HMHBapHAHTHOCTH  TOJIHOTO
muddepernuana. AHAIUTHYECKUN Tpu3HAK mojHoro nuddepennuana. Juddepenmupopanne
GyHKIIMM ONHOM W JBYX NEpEMEHHBIX, 3a/laHHOW HesBHO. YacTHble MPOM3BOAHBIC U IOJTHBIE
muddepeHmansl BBICIIUX MOPAIKOB. TeopeMa O paBEHCTBE CMEIIAHHBIX IMPOU3BOAHBIX (IS
byHKIIMM  ByX TMepeMeHHbIX). JlokanbHble OSKCTpeMyMbl (GYHKIUU JBYX IE€PEMEHHbIX:
HEOOXOAMMOE U JIOCTATOUYHOE YCJIOBHS 3KCTpPEMyMa. Y CJIOBHBIA 3KCTpEMyM (METOJ MHOXKHUTEICH
Jlarpanxa). HauGonbliiee u HauMeHblllee 3HaYeHHE (PYHKUHUU B 3aMKHYTOW oOmacTu. OCHOBHbBIE
noHsTuss teopun noiusa. CkansgpHoe mnoine. [loBepxHoct u auHMM ypoBHA. lIpomsBogHas mo
HaIlpaBJIEHUIO. ['palMeHT CKAJIIPHOIO MOJIsl U €ro CBOoMCTBa. BekropHoe nose. JluBepreHuus nos.
Potop nons. CBsA3b MeXay TPaAMEHTOM U IIPOU3BOIHOM 110 HAIPaBJIEHUIO.

2. KpaTHble HHTerpaJbl.

JIBOMIHOM MHTErpas: OnpeaeIeHue, TeOMETPUYECKUNA CMBICT, CBOMCTBA. BbIunciieHre 1BOMHOTO
WHTErpajla B JIEKapTOBOM M NOJIApHON cucrteMax koopauHat Muterpan Ilyaccona. TpoitHoit
MHTErpAJ: OIpPEIEICHUE, T€OMETPUUECKUN CMBICI, CBOMCTBA. BBIYMCIIEHHE TPOMHOrO MHTETpaa.
[IpunosxxeHus IBOMHOTO U TPOMHOI'O UHTErPAJIOB.

3. KpuBosinHeiiHbIe U IOBEPXHOCTHbIE HHTErPAJIbI.

KpuBonuHeiHblif HHTErpal Mo KoopaAuHaTaM: OompezelieHue, CBOICTBa, BeIuncieHue. Pabora B
cunmoBoM 1none. @opmyna ['puna. KpuBOJHMHEHHBIE HWHTErpalibl, HE 3aBUCAIIME OT IYTH
unterpupoBanus. [loTeHnuansHas QyHKUMs, TOTEHIUaNbHOE mose. [loHsATHE MOBEPXHOCTHOTO
unrerpana. Ilotok BekTtopa uepe3 moBepxHOCTh. Teopema ["aycca-Octporpaackoro. ®@opmyia
Crokca.

3 CEMECTP

1. Tud¢pepenumnaibHble ypaBHEHHUs EPBOr0 MOPsiAKAa.

HuddepenumanbHple  ypaBHEHMs: TOPSAOK, pEIIeHHWEe, TeopemMa CYLIECTBOBAHUA H
€AMHCTBEHHOCTH peweHus. 3anada Komm. VYpaBHEHMS ¢ pa3fessOIUMUCA TEPEMEHHBIMU.
Opnnoponubele  nuddepeHnranbHble  ypaBHeHUs. JIuHelHble audQepeHunanbHble ypaBHEHUS
NEPBOTO MOPsAKA. Y PaBHEHUS B MOJIHBIX TuddepeHnanax. IHTerpupyromuii MHOXUTEb.

2. luddepenunaibHbie ypaBHeHHs BTOPOT0 M N-To NOPS/AKA.

JuddepeHunanbable  ypaBHEHUsT BTOPOrO MOpPs/KA, JOMYyCKAaroIlMe MOHWKEHHE IOpSIKa.
Jluneiinbie auddepeHnnanbuble ypaBHEHUST BTOporo mopsiaka. CpoiicTBa pemieHui. JInHelHas
He3aBUCUMOCTh (QyHKIui. Omnpenenutens Bponckoro. CTpykTypa oOIIero pemeHus JMHEHHOTo
muddepeHManbHble ypaBHEHUs BTOporo mnopsaka. @DyHIaMeHTalbHas CHUCTEMa PpEHICHHH.
Jlunelinble oaHOpOnHBIE UG epeHMaTbHbIe YpAaBHEHHs BTOPOrO MOPsKAa C MOCTOSHHBIMU
kod(dduimentamu: moctpoeHue oodmiero pemeHus. Meton Ounepa. JIuHelHbIe HEOTHOPOIHBIC
muddepeHIaIbHble YpaBHEHHS BTOPOTO MOPsIIKAa C MOCTOSIHHBIMHM K03 duumenramu. Obiee u
YacTHOE pEILIEHUs HEOJHOPOAHBIX ypaBHeHHH. JIunelHble nuddepeHanbubie ypaBHEeHUsT N-TO
HOpsiIKa: CBOWCTBA peEIICHUH, TEeOpeMbl O CTPYKType OOIIEero pemieHus, METOJ BapHaluu
NOCTOSIHHBIX. JIuHelHble auddepeHunanbHble ypaBHEHUS N-TO MOpPAIKa C TOCTOSHHBIMU
KodduImeHTaMu. AJTOPUTM MTOCTPOCHHUSI OOIIETO PEIICHHUS.

3. Cucremsl 1uddepeHNAIBLHBIX YPABHEHUIA.

Cuctembl audQepeHIHanbHbIX YpaBHEHHMI IEpPBOro MOpAIKa: OOILIMe IOHATHSA, Teopema
CYIIECTBOBAHMS M €IUHCTBEHHOCTH 001Iero pemenus. Cuctemsl JUHEHHBIX AU(depeHInaTIbHbIX
YPaBHEHUH IIEpBOr0O MOpSAJKA: HMHTEIPUPOBAHME METOAOM HCKItoueHUs. CHUcTeMbl JIMHEHHBIX
mudepeHIIMaTbHBIX YpaBHEHUM MEpPBOro MOpsIKa: CBOMCTBA pELIEHUH, TEOPEMBI O CTPYKType
o0IIero peuieHus, METOJ BapHallMd MOCTOSHHBIX. CHCTeMBbl JHMHEWHBIX OJHOPOAHBIX U
HEOJMHOPOAHBIX UG (epeHIInaTbHbIX YPAaBHEHHN C MOCTOSHHBIMH KOd(puimeHTaMu. IIeMEHTHI
TEOPHH YCTOMUUBOCTU. METOBI UNCIIEHHOTO pelieHns AuddepeHnnanbHbIX ypaBHEHUH.



4. YucgaoBbie 1 GyHKUMOHATBbHBIE PABI.

YucnoBbie psAAbl: OCHOBHBIC MOHSTHS, CBOMCTBA CXOMSAIIUXCS PSAIOB, HEOOXOAMMBIN MPU3HAK
cxoguMmocTtu. [apmonmveckuit  psig.  Psager  Jupuxse. IlpusHaku cpaBHEHHST PSJOB  C
NOJIOKUTENbHBIMU uieHaMu. [Ipusnak [lanamOepa. VHTerpanpHbpli M pajMKaJbHBI IPU3HAKU
Komm. 3nakouepenyrommecs: psnbl: npu3Hak JlelOHuIa. 3HAKOMEPEMEHHBIC PSABL: TOHSATHS
a0COTFOTHOW U YCIIOBHOM CXOJIMMOCTH, TIPU3HAK a0COTIOTHOM CXOUMOCTH, CBOMCTBA a0COIIOTHO U
YCIIOBHO CXOJSILUXCS PSAIOB.

OYHKIMOHATBHBIE PSJIbI: OCHOBHBIC MOHATHS, O0JACTh CXOAUMOCTH. CTETICHHBIC PSJIBL:
paauyc, WHTEpBai, o0JacTh cxomuMocTH. CBOWCTBAa CTENEHHBIX psAMOB. Psager Teinopa wu
MakJsiopeHa: CBOMCTBA, YCIIOBUE CXOJIMMOCTH Psijia K UICXOAHON (PYHKIIHMU, OCHOBHBIE Pa3IOKEHUSI.
Paznoxenne ¢pyHkuuu B psii MakiiopeHa ¢ MOMOIIBIO OCHOBHBIX pa3iiokeHuil. [ maBHOe 3HaueHHE
byakuun. DxBuBaieHTHbIC QyHKIUU. [Ipumenenue psgoB Teinopa u MaknopeHa 11t BBIYUCICHUS
IIPEJIEIIOB.

5. 3akarouenue.
I/ICHOJIB3OB21HI/IC MaTEMAaTUYCCKUX METOJ0B B HpaKTquCKOﬁ JCATCIIBHOCTU.

4. O0beM y4eOHOH JUCHUIINHBI

Bcero 1 cemectp 2 cemecTp 3 cemectp
Bubl yueOHOM paboTsl 3a4. en./ 3ad4. ej./ 3ad4. ej./ 3ad. ej./
aK.Jac aK.Jac aK.Jac aK.Jac
Oomas TPYAOEMKOCTh
AWMCUHMILIHHBL 11O y4eOHOMY 15/540 5/180 4/144 6/216
TJIAHY
AyIUTOpPHBIE 3aHITHS: 5,3/192 1,77/64 1,77/64 1,77/64
Ulekrun (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[TpakTH4eckue 3anatus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrositerbHasi padora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
Bujx xoHTpoOJIN: 2172 JK3aMeH- 3aver ¢ JK3aMeH-
IK3aMeH/3a4eT 1/36 OLIEHK O 1/36

AHHOTanus padoveil MPOrpaMMbl JUCHUIIMHBI
«Aupopmaruka» (b1.5.6)

1. Heanb AMCUUNINHBI
Llenp aucuuIUIMHBL — MpuoOpeTeHne 0a30BBIX 3HAHUN O COBPEMEHHBIX HMH()OPMAIIMOHHBIX

TEXHOJIOTHUSIX, & TAK)KE YMEHHUN M MPAKTHYECKIX HABBIKOB B 00J1aCTH MH(POPMATUKHU, HCIIOIB3YEMbIX

OpU PpEeHIeHUH Hay4yHbIX UM TPaKTUUECKUX BBIYUCIUTENBHBIX 3a7ad CTyJIEHTaMH BCeX

CIIEIIMAILHOCTEMN.

2. B pe3yjbTaTe H3y4yeHHs AUCHHMILIMHBI 00y4alOIHUiics M0 NporpaMMe 0aKkajiappuara

J0JIZKEH

Obnaoams crnenyromumu obmenpodeccuonanbubpMu (OIK) koMmmeTeHMAME:

— BJIAZICHUEM TIOHMMAaHHS CYIIHOCTH W 3Ha4eHWs WHQPOpPMAIMA B PAa3BUTUH COBPEMEHHOTO
MH(POPMAIIMOHHOTO O0IECTBA, OCO3HAHMS OMACHOCTH U YIPO3bl, BOSHUKAIOLINX B 3TOM IpoIiecce,
CIIOCOOHOCTBIO COOTIOAaTh OCHOBHBIC TPEOOBaHMS WH()OPMAITMOHHOM 0€30MMaCHOCTH, B TOM YHUCIIE
3anuThl rocynapctBeHHoM TaliHbl (OTTK-4)

— BJIAZICHUEM OCHOBHBIMH METOJAaMH 3allUTHl TPOW3BOJCTBEHHOTO TEPCOHATa W HACEJCHHS OT
BO3MOJXKHBIX MTOCIIEICTBUI aBapuii, katactpod, cruxuitbix 0eactuii (OI1K-5)

3HATh:

- cBOlicTBa MH(OpPMAIUH, CLIOCOOBI €€ XpaHeHHs U 00pabOTKH;
- CTPYKTYPY, IPUHIIUIIBI pa0OTHI U OCHOBHBIE BO3MOXKHOCTH DBM;
- TOTIOJIOTHIO ¥l APXUTEKTYPY BBIYMCIUTEIBHBIX CETCH;



- IPUHLIMIIBI AAPECALINN M10JIb30BaTENEH, KOMIIBIOTEPOB U PECYpPCOB B ceTu MIHTepHET;
- pa3nuyath U pacmudpoBsiBath [P — agpec, ToMeHHOE UM KOMIIBIOTEPA;

a TaKXE BJIaJACTb HABBIKAMHM CaMOCTOATCIBHOI'O PpCHICHUA 3ada4 Ha KOMIIBIOTEPE,

BKJIIOUAIOIME TOCTAHOBKY 3a/1a4u, pa3paboTKy aJropurMa U oLUeHKY ero 3¢dexruBHocTy;

- CTPYKTYPY, IPUHLHUIIEI PA0OTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

- OCHOBHBIE THUIIBI AJITOPUTMOB, S3bIKHM IIPOIPAMMUPOBAHN;

- CTaHJIapTHBIE IPOrpaMMHBbIe 00ecredeH s CBOEeH MPOoecCuOHAIbHOMN e TEIbHOCTH;
- QJITOPUTMBI PELICHUs HEJIMHEUHBIX YPAaBHECHUH;

- aJITOPUTMBI OJHOMEPHON ONTHMHU3ALINY;

yMeTb:

- IMCcaTh ¥ OTJIAKKUBATh IporpaMmel Ha VBA 1o pa3paboTaHHBIM alropuTMam;
- IPUMEHSITh METOJIbI MAaTEMATHYECKOM CTATUCTUKH JUIsl pEeLICHUsI KOHKPETHBIX 33714,

HCIIOJIB30BaTh IMAaKEThl IMPHUKIAAHBIX IIpOorpamMm IIpu ,HaHBHCﬁIHCM O6y‘I€HI/II/I u

IIPAKTUYECKOU IEATEIbHOCTH.

BJIAJ1€Th:

HaBbIKAMU CAMOCTOSATCIBHOI'O PCIICHUA 3a/1a4 Ha KOMIIBOTCPEC, BKIIOYAIOIHUE ITOCTAHOBKY

3a/1a4n, pa3padOTKy alrOpUTMa U OIEHKY ero 3(PpPEeKTUBHOCTH METOJaMH MaTEeMaTHYECKON
CTaTUCTUKH JIsl 00pabOTKH SKCIIEPUMEHTA;
- METOJIJaMU peaI3alliy AITOPUTMOB Ha KOMITBIOTEpaX.

3. KparTkoe conep:kanue IUCHUIIIUHBI:

3.1. ApXMTEeKTYypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CeTeN:

WCTOPHST Pa3BUTHUS BBIYUCIWUTEIHLHON TEXHUKH U TMEPCOHAIBHBIX KOMIbIOTEpoB. Kparkas
UCTOpUSI Pa3BUTHUSL BBIYHCIUTEIBHON TEXHMKH M TepcoHaIbHBIX KoMibioTepoB (I1K).
Boeruncnurensnas mamuaa ®oH-Heitmana m mammua Teropunra. Pazpaborku HopOGepra
Bunepa;

apxurektypa IIK, anmapatneie cpenctsa IIK. Hcnonb3yemble CHCTEMBI CUHCIICHHS,
AIIEMEHTHI MaTeMaTudeckoil nmoruku. O6mee mpenctaBienue o [IK u ux BO3MOXKHOCTSIX.
OynknuoHanbHass cxema IIK, marucrpanbHO-MOAynpHbIM npuHOMN mnoctpoenus I1K.
Annapatubeie cpencta IIK: mukpompoueccop, oneparvBHas M K3II HaMsATh, BHELIHSA
naMsATh, MIUHBI aapeca, KOMaHJ W JaHHBIX, TaKTOBBIA reHepaTop. [IpuHIMN OTKPBHITOM
ApXUTEKTYphl: CHUCTEeMHas IIMHa, pa3paaHocTh. llepudepuitnbie ycrpoiictBa [IK:
KJIaBUATypa, MbIIIb, MOHUTOP, MpUHTEP U Ap. OCOOEHHOCTH MPEACTABICHUS NaHHBIX Ha
MamMHHOM ypoBHe. [IpeumymecTBa UGPOBOrO MpeacTaBiIeHUsS HHPOpMAMK TMepea
AQHAJIOTOBBIM TPE/ICTABIEHUEM: BBICOKOE KaueCTBO 3alUCU U OTOOpakeHus MH(popMaluuy,
MPOCTOTA U HAJIEKHOCTh AyOnupoBanusl (KOMMPOBaHUs) HHPopMAIK 0e3 MoTepy KayecTna.
CucreMbl cuuciaeHus (AecATUYHas, JBOWYHAs, BOCbMEpPUYHAs, IIECTHAALIATEPUYHAas),
npaBuja MepeBoJa U3 OJHOM CHUCTEMBI B JIPYryr0. DJIEMEHThl MAaTEMaTUYECKOW JIOTMKH:
MOHATHS (POPMaNIbHOM JIOTUKH, OCHOBHBIE JIOTUYECKHE Onepaluuu U GOopMyJibl, JOTHYECKHE
ocHOBBI paboTsl [1K;

KOMITBIOTEPHBIE CETU: TOIMOJOTMHM CeTe, MX XapakTepucTHKu. KommbioTepHas ceTb -
COBOKYITHOCTb ~ KOMIIBIOTEPOB W pPa3IMYHbIX  YCTPOMCTB,  OOECIEYUBAIOLINX
UH(GOPMAIIMOHHBI 0OMEH MEXAy KOMIbIOTepaMH B CETH 0€3 UCIOJIb30BaHUS KaKUX-THOO
MPOMEKYTOUHBIX HocuTener wuHpopmanuu. Tomomoruu cereii: 3Be3qHAs, IIWHHAS,
KoJbleBas. CeTH 3aKphITOrO THUIIA: JIOKAJIbHBIE M PACIpPEACIICHHbIE CETH, KOPIIOPATUBHBIC
cet. IIporpamMmmHO-TexHHUecKoe oOecrieyeHue: afantep, KOTOPbIM  ympaBiseTcs
CIELMaJbHOM  MporpaMMoi  jApaiiBepoM; OIepallMOHHAs CUCTEMa,  YIpaBIIsIOLIas
KOMIIBIOTEPOM, TPEAOCTABISIIOIIMM PECYPChI; MPOTOKOJBI - O0COObIE S3BbIKM, Ha KOTOPBIX
obMenuBarotcs uHpopMmarmeit komnbiotepsl B cetu (TCP, TCP/IP, UDP). I'mo6ansHbie
cetu pasznmuuHoro Macmrtaba (WAN —Wide Area Net, MS Network wu Internet).
BosmoxHoctn cetn UMHTepHeT. OnekTpoHHas modyta. Jloctynm K UMHGOPMAIMOHHBIM
pecypcam. Cuctema tenekoHdpepeHIi. Aapecanus U MpoTokoiibl B IHTEpHET;



MyJIbTHUMEMA — JAMAJIOroBas KOMIIBIOTEpHAsl CHUCTEMa, OOECHEeYMBAIOIIAsl CUHTE3 TEKCTa,
rpa¢uku, 3BYKa, peYd W BHIEO. YCTpPOHWCTBa MyJabTUMeaua. TpeOoBaHHS K
MYJIbTUMEAUMHBIM CPEJCTBAaM KOMIIBIOTEPOB. PacimpeHHble BO3MOXHOCTH 00pabOTKH,
npeoOpa3oBaHusi, CUHTe3a MHpOpManuu (KOMIIBIOTEpPHas aHUMalus, MoauduKanus
n300pakeHuid, TpexMmepHas rpaduka). MynbTuMenuiiHple TporpamMmbl. [Iporpammsl
pEellaKTUPOBaHMs, MOHTaXka 3ByKa M Buieo. Buueo-pemaktopsl, Moaynu crneud((exros,
MOHT)KHBIE CTYyIHUU. OJEKTPOHHBbIE MpEe3eHTAaUuu (OCHOBHBIE BO3MOXXHOCTH MS
PowerPoint), sTanbl co3gaHus Ipe3eHTalMi, CTPYKTypa Ipe3eHTauuil U OCOOEHHOCTH
paboThI C pETAKTOPOM.

3.2. [IporpamMHoOe oOecniedeHue:

CTPYKTypa ONEpAIlMOHHBIX CHCTEM, MaKeThl NMPHUKIATHBIX Iporpamm, Microsoft Office.
Knaccugukanuss mnporpamMmHbIX cpeAcTB. CHCTEMHOE W TPUKIATHOE MPOTrPaMMHOE
obecnieuenue [1K. O630p onepannonnbix cuctem (OC). ITpuniumnel cozpanus u coctaB OC:
aapo, uarepdeiic, apaiiepsl. Kparkas xapakrepuctuka WINDOWS, MoaynbHBIN TpuHIHIT
noctpoenus. Cpega WINDOWS: okHa, ux 31eMeHThI, paboTa B MHOTOOKOHHOM DPEKHUME.
Pabora ¢ o6bexktamun WINDOWS. Spnbiku u pabora ¢ Humu. Ilanku: cosnanue,
NepEerMEHOBAHUE; KOMMPOBAHUE U MepeMelleHne 00BEKTOB (MaroK U SPIIBIKOB), yIaJICHHE
0o0bexToB. Kop3una u ee Hasnauenue. Hactpoitku WINDOWS: narta u Bpems, HacTpoiika
MBIIIM, 3KpaHa. OJIeMEeHTbl TexHuueckoro cepBuca [IK: ycraHoBka omnepanuoHHOU
CUCTEMBI, CO3/IaHW€ WHAUBUAYAJIbHON OINEPALMOHHON CpEeIbl IOJIb30BATENs, MOJACPKKA
[EJIOCTHOCTU MH(OpMalMU, paclIupeHre U MOJAEepHHU3alus KOH(UTypalluu anmapaTHbIX U
IPOrPaMMHBIX CPEJCTB

TexctoBbiii pemakrop WORD, pemakTopsl MaTeMaTHUECKUX H XUMHUYECKHX (HOPMYIL
OCHOBBI HCIIONIB30BAHMSI TPOrpaMM O0OIIero Ha3HaueHUs (KpaTKuil 0030p) Ha MpuUMepax
TekcToBoro penakropa WORD, penakTropoB MaTeMaTHYeCKMX W XUMHUYECKHX (OpMYyIL.
OcoOennoctu TekctoBoro penakropa WORD. BBog u pegakTupoBaHue TEKCTa.
KonmpoBanue u mepemenienne o0beKTOB, padora ¢ Tabimuuamu. Beibop Buma, pasmepa
mpudra, hopMatupoBaHue cUMBOJIOB U aO3aieB. Komuposanue ¢opmara. OcobeHHOCTH
CO3/aHUSI CCBUIOK, oryiaBieHuil. Co3/laHue TOKYMEHTOB PAa3IMYHBIX (OpM (CTaHAAPTHBIX U
HECTaHAAPTHBIX). lcmonb3oBaHME peJakTOpa MaTeMaTH4eCKUX (GOpMyNl B TEKCTOBBIX
JOKyMeHTax. PemakTop Xumudeckux ¢GopMmys, Ha3Hau€HHE U OCOOEHHOCTH palOTBhI.
Konuposanue xumuueckux (GopMys B TEKCTOBbIE JOKYMEHTBI.

Cucrema ympasienust 6azamu gaHHbiXx ACCESS: co3manme mnomb3zoBarensckux CYB/,
dbopmupoBaHHne 3anpocoB, oT4yeToB U QopM. HNHpopmanmonusie cucteMbl. CHCTEMBI
yrnpaBineHus OaHkamMu U Oa3amu JaHHBIX. PensimoHHas Mojenb AaHHbIX. CTpyKTypa
3amMcH, METO/bl A0CTyna K uHpopManuu. OOMEH NaHHBIMU C JPYTHMMH HPUIIOKEHUSIMHU
WINDOWS: TeKCTOBBIMM pelakTOpaMH M 3JIeKTPOHHbIMU TabnuiaMmu. PensuuonHas 6a3a
nanubix ACCESS. ['maBHOe OKHO, MEHIO KOMaHj, MaHelb HWHCTpyMeHTOB. Co3naHue u
OTKphITHE 0a3bl TaHHBIX. BBO M peAakTHpOBaHUE NAHHBIX B PEKUME TAOIUIBI U pEXKUME
KOHCTpyKTOpa. POopMUPOBaHKE 3aIIPOCOB. 3aMIPOCHI IPOCThIE 1 MHOTOTAOIMYHBIE, 3aIIPOCHI
¢ ycnoBusimu. Co3nanue otdetoB U (hopM. TexHomorus peanusany MPOCTEHIINX 3ajad
cpeacteamu CYBJ] ACCESS.

Pemenne BwlUMcIuTENbHBIX 3amad ¢ wucnonb3oBanueM EXCEL: oOpabotka Tabmmil,
MOCTpPOeHHE TpaUKOB M JAMAarpamm, BBIYMCICHME MAaTpPUYHBIX BblpakeHHH. Ha3Hauenue
anektpoHHbIX Tabmuir (MS EXCEL). Oco6ennoctu tabmmunoro mporeccopa EXCEL u
UCMOJIb30BaHUE €ro Ui pelIeHus MH(OPMAIIMOHHBIX M WHXKEHEPHBIX 3aj1ad. TexHuka
pabotel ¢ EXCEL. Oxno EXCEL. AGcontoTHasi 1 OTHOCHUTEIIbHAS afipecanus. Beijenenne
s4eek, rnepeMenieHue no pabouemy nucty. Pacuer no ¢opmynam. Konupoanue Gpopmyi.
[Toctpoenne rpadukoB. Pacyer (QyHKIMOHAIBHBIX 3aBUCUMOCTEH U  IOCTPOEHHUE
rpadudeckux n300pakeHuit ¢ ucnoiab3oBanueM ctanaaptHeix ¢pynkuuit EXCEL u mactepa
¢yuknuii. [loctpoeHue moBepxHOCTEW € HCMNOJIb30BaHHMEM MacTepa auarpamm. Pabora c
tabmuamu. PopmarupoBanue, opopmiieHue Tabnui. YMCIOBbIE M MOJIb30BATENbCKHE
dopmarel. CBomubie Tabmuipl. [loctpoenme nmmarpamm. PaspaboTka u peanm3anus
MPOCTEUIIIUX aJITOPUTMOB C HcHoab3oBaHueM Bo3MmoxHocTell EXCEL (HaxoxneHue



MaKCHMaJbHOTO (MMHHMMAJIBHOTO) 3JIEMEHTa BEKTOpa M MAaTpPHIIbl, HAXOXJACHHUE CYMMBI
AJIEMEHTOB BEKTOPA M MATPULIbl, BEIYNCICHUE MAaTPUUHBIX BBIPAXKCHUM).

3.3. AIropuTtMbl 4 OCHOBBI IPOrPAMMHUPOBAHMSA:

Anroputmsl, TUIBl anroputMmoB. [lonsTue anroputma u ero cpoiictBa. CriocoObl 3amucu
aIropuTMOB. MOAYIbHBIN NPUHLIUI IOCTPOEHUS AJITOPUTMOB U IIPOIPAMM.
XapakTepUCTUKU A3BIKOB IporpaMMupoBaHus. OCHOBHBIE CTPYKTYpbl M IPUHLUIIBI
CTPYKTYPHOI'O IpOrpaMMHMpOBaHus wunocTpanus. CTpyKTypHOE IPOrpaMMHUpOBAHUE, €ro
0coO0eHHOCTH. TexHOoyIorus OO0BEKTHO-OPUEHTHUPOBAHHOIO IPOrpaMMHUpPOBAHUS; CBOMCTBA
A3BIKOB: HACJEIOBAHUE, WHKANCYIANMs, noaumopdusm. IToHATHS s3BIKOB: Kiacchl U
OOBEKTH. DBOMIOIMA M Kilaccu(uUKamus sA3BIKOB  INporpammupoBanus. [loHsTus
TPAHCIALMY, KOMIWISLUY, HWHTEPIpEeTaluy, UX pasnuuus. ba3oBele anropurMuyeckue
KOHCTPYKLMHU (CJE€IOBAaHUE, BETBJIEHUE, IIOBTOPEHHUE), MPUMEPbHl MX peaau3aluu.
OCHOBHBIE KOHCTPYKLIMH $I3bIKOB IPOTrPaMMHUpPOBaHMs. SI3BIKM IIPOrpaMMHPOBAHUS
BBICOKOI'O YPOBHS.

BbruucnuTenbHbple aIrOPUTMbI U IIpOrpaMMHbIe peanu3anuu Ha VBA nns o6paboTku
uHpopmauuu Ilpouecc pemenus 3amad Ha KommbloTepax. [IporpamMmmupoBaHue Ha si3bIKe
VBA: ocHOBHBIE omepaTopbl f3blKa, Mpoueaypsl U pyHkuuu. PaspaboTka u peanusanus
IPOCTEHIINX AJITOPUTMOB 00pabOTKM HHGpOpMauuu (pelieHue 3aaad C OJHOMEPHBIM U
MHOTOMEPHBIM 00beMOM HHpOpMaIiK). YncIeHHbIE METO/IbI aHAJIN3a OJIHOTO HEJIMHEHHOTO
YpaBHEHMs: MOMCK KOpHEH, pellieHue 3ajaud OJAHOMEpPHOW ONTHMH3ALMM (HaXOXKJICHHUE
TOYEK MaKCHMyMmMa W MHHHMYyMa QYHKIWUH). MeEToAbl CTaTHCTUYECKOH 00paboTKu
pe3yIbTaTOB U3MEPEHUI OJTHOW BEIMYMHBI: BBIYMCICHUE TOUEUHBIX (CPEIHEro, AUCIEPCHUH,
CTaH/apTa) U UHTEPBAJIbHBIX OLIEHOK CIIy4allHOM BETUYMHBI.

3.4. 3amuTa nuHpopmannu

ANTOpPUTMBI 3aIIUTHl HHPOPMALIMU: METO/BI 3aIIUTHI, KOMIIBIOTEPHBIE BUPYCHI U 00phba ¢
HuMH. [loHsTHE 0GE30MacHOCTH KOMIBIOTEPHON HMH(OPMALUU: HAJAECKHOCTh KOMIIBIOTEPA,
COXPaHHOCTh JaHHBIX, 3aLIUTa OT BHECEHMsS N3MEHEHUH HEYNOJIHOMOYEHHBIMU JIUIAMH,
COXpAaHEHHE TaWHBl NEPENUCKH B DIJIEKTPOHHOM CeTH. MeToapl peanu3anyu  3aluThl
UHpOpMalLMU: MIPOrpaMMHBbIe, annapaTrHble, OpraHu3aluoHHbIe. VcTOpus BO3ZHUKHOBEHUS
BUPYCOB U aHTUBUpPYcOB. CrocoObl 3apaxeHus, 3alMTbl U OOpbObI C BUpycCaMmH.
OcobeHHOCTH paboOTHl AITOPUTMOB BHUPYCOB: PE3UIEHTHOCTb, IOJUMOPPUYHOCTD U
camomugpoBanre. KomnbploTepHble BUPYCHI, UX clieU(UKa U aHTUBUPYCHbBIE TPOTPAMMBI
(Kacniepckuii, Dr. Web, Avast, AVG). Cioco0s! mmdpoBanus u nepefayu HHGopMaIy Ha
JnanbHUe paccTossHMs. OTKPBITBIA M 3aKpbIThI Kitoun mugpoBanus. [ledparmenranus
JIUCKa.

4. O0beM IMCOMIIMHBI M BUABI Y4eOHOI HATPY3KH

Bupl yue6HOI paboThI B 3aueTHBIX B akanewm.
eIMHUTIAX Jacax
Oo6masi TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TUIAHY 3,0 108
AyJAUTOpPHBbIE 3aHATHS . 1,33 48

Jlextuu (Jlek) - -

[Tpaxtuueckue 3austus (I13)

JlaGopatopHsie 3ansaTus (JI13) 1,33 48

CamocrositeabHas padora (CP): 1,67 60
Pecdepar / camocrosiTenpHas npakTuyeckas padbora -- -
CaMoCTOsITeThHOE H3YUCHHE PA3/IeTIOB AUCITUTUIHHBI 1,67 60

KonTakTHas camocTosTenpHas paboTta - -

Buja koHTpOJISI: 3a4eT/IK3aMeH - 3ager




AHHOTanugA padoyeil MPOrpaMmbl AHUCUUIIMHBI
«®usuka» (b.1 B.7)

1. eab AMCHUILIAHBI.

- npuoOpeTeHne CTyNSHTaMH 3HAHUH TI0 OCHOBHBIM pa3ieliaM (U3UKH U yYMEHHIO
MPUMEHSITh UX B IPYTMX €CTECTBEHHOHAYYHBIX AUCIHUILTNHAX ;

- (hopMHpOBaHHE TIPEJICTABICHUI 00 OCHOBHBIX (DHU3MUYECKUX 3aKOHAX MPHPOJIBI K METO1aX
TEOPETUYECKHUX UCCIICOBAHUN PA3IMUHBIX (U3NUCCKUX SBIICHUH, a TAKXKE 1aTh
MPEJICTABJICHHS O COBPEMEHHBIX KCIICPUMEHTAIBHBIX METOIaX MCCIICIOBAHU.

2. B pe3yJabrarte HU3yUYeHus! JTUCIHUILTNHEI o0yuarwuuiics no nporpamMmme
0akaJjiaBpuaTa J0JIKeH:

Obnadams CleyIONUMU KOMITETCHIIUSIMU:

- CIIOCOOHOCTP W TOTOBHOCTh  HCIOJB30BaTh  OCHOBHBIE  3aKOHBI  (M3WKH B
npodeccronansHoi aestensaoctu (OIMK-1);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHHWS O COBPEMEHHOW (U3WYECKOW KapTUHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUM BEIIECTBA IS TMOHUMAaHUS
OKpykarorero Mupa u sieienuit npupoasl (OI1K-2);

- IUIAHUPOBATh M TIPOBOJAUTH (PH3UYECKHE OSKCIICPUMEHTBI, MPOBOIWTH O0PabOTKY HX
PE3yNIbTATOB M OLIEHUBATH MTOTPEIIHOCTH, BBIIBUTATH THITOTE3bI M YCTAHABIUBATH TPAHUIIBI
ux npumenenus (ITK-16);

- UCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DM3MUYECKUX TECOPHH IS PEIICHUH BO3HUKAFOIIUX
(bu3MUecKUX 3aJay, CaMOCTOSITEIIBHOTO TPHOOpETeHUS (PU3UYECKUX 3HAHWUH, I
MOHUMAaHUsI TIPUHIMIIOB Pa0OThI MPUOOPOB W YCTPOWCTB, B TOM YHUCIIC BBIXOMSAIIMX 32
pe/Iesibl KOMIIETEHTHOCTH KOHKpeTHOTo Hanpasienus (ITK-19).

3nams:

- (1)I/I3I/I‘-I€CKI/I€ OCHOBBI MCXaHHKH, (1)I/I3I/IKI/I KoJicOaHMi 1 BOJIH, 3JICKTPUYCCTBA U MarHeTui3ma,
SJICKTPOANHAMUKH, CTaTHUCTUYECKOMN (1)I/I3I/IKI/I U TCPMOANHAMUKH, KBaHTOBOM (bHSHKPI;

- cMBbICIT (PyH/IaMEHTANIbHBIX (PU3NUYECKUX 3aKOHOB, IPUHIIUIIOB U MOCTYJIATOB; UX ()OPMYIHUPOBKH U
TPAHUILIBI IPUMEHUMOCTH;

- CBSI3b HIMPOKOT0 Kpyra GU3NYECKUX SIBICHUH ¢ PyHAaMEHTaTbHBIMU PUHIUIIAMU U 3aKOHAMU
buzuky;

- OCHOBHBIE METO/IbI pEIIEeHHUs 3a/1a4 M0 ONMUCAHUI0 (U3HUECKUX SIBICHUIA;
- METOJIbI 00pabOTKH PE3yNbTaTOB (PUIUIECKOTO IKCIIEPUMEHTA.
Ymems:

-IIPUMEHSTh TEOPETUUECKUE 3HAHUS U SKCTIEPUMEHTAIbHBIE METO/IbI HCCIIEIOBAHUS TIPU PEIICHUU
poQeCCHOHATIBHBIX 3a71aY;

-IIpOBOJAUTH paC‘-IéTBI, OCYHICCTBJIATH aHAJIM3 U HA OCHOBC 3TOI'0 ACJIATh 000CHOBaHHBIE BBIBOJbI,

- QHAJIM3UPOBATh PE3yAbTAaThl HAOIIOJCHUN U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB
Y IPUHLHUIIOB (U3UKH;

- OIPENENATh XapaKkTep PU3NYECKUX MPOLIECCOB M0 KOMIUIEKCY IKCIIEPUMEHTaIbHOU HH(pOpMaluu
IpY TIOMOIIH IpaUKOB, TAOIUI] U ypaBHEHUH;



- IPEICTaBIATh 00Pa0OTAHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUUECKYI0 HH(POPMAIIUIO B YCTHOM U
MUChMEHHOU (hopMe, B TOM YHCIIE C UCIIOJIb30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

Bnademy:
- HaBBIKAMHU Pa0OTHI C IUPOKUM KPYroM (hU3HYecKuX MpUOOPOB 1 000pyI0BAHHUS;

- HaBBIKAMU 00OCHOBAHHS CBOUX Cy)KIIGHI/Iﬁ u BBI60pa MCTOJa UCCICIOBAaHUA,
3.KpaTKOC coaepkaHue TUCHUIIMHBI.

Beenenue. [lpeamer ¢pusuku. MeToapl GU3NIECKOTO MCCIIEOBAHUS: OIBIT, TUIIOTE3A,
DKCIIEPUMEHT, TEOPHUSL.

1. ®u3nuyeckue 0CHOBbI MEXaHUKH

[Tpenmer xkuHemartuku. [lepemerienue, ckopocTs, yckopeHue. Kunematuueckue XapakTepUCTUKU
BpamaTCJIbHOIro0 ABHXKCHUS. 3akonsl Hprorona. 3axkoH BCEMHPHOI'0 TATOTCHUA. I[BI/I)KGHI/IG TCJ1a
IIEPEMEHHOM Macchl. 3aKOH BCEMHMPHOIO TArOTEHUs. /JIBMKeHMEe Tena IEPEMEHHOM MaccChl.
VYpaBuenus Memepckoro. @opmyna I[{nonkoBckoro. Ympyruii ¥ HEYNpyruyd ynapsel IIapoB.
MoMeHT uHepuMH MaTepualbHOW TOUYKM U TBepAoro Tena. KuHemMaTtuka TapMOHUYECKHUX
kosiebanuil. Jluddepennunansuoe ypaBHEeHHE rapMOHUYECKHX KoeOanuid. [loHsTHe 0 3aTyXaronmx
U BBIHY/IEHHBIX KoJieOaHMsX. BoiaHoBoe aBmkeHue. BomHbl IpoA0IbHbIE U TONEPEYHBIE.

2. OCHOBBI MOJIEKYJISIPHOH (PM3MKH

OeMeHThl TEPMOJMHAMUKY U pu3nueckoi kuHeTuku. MaeanbHslii ra3. Pacnpenenenue bonpimana
u ero obmedusndeckuii cMbici. PeanbHblii ra3. YpaBaenue Ban-nep-Baanbca.
TepmoaunaMuyeckuil Mmetos B ¢pusuke. PaBHoBecHbIe cocTosiHMS. Hauana TepMoIMHAMUKH.
[{uxibl. DHTpOMHS U €€ CTaTUCTUUYECKOe ToJIKoBaHUE. SIBnenue nepenoca. uddysus. 3akon
@uxka. TermonpoBoaHocTh. 3akoH Pypbe. BHyTpenHee Tpenue (Bs3kocThb). 3akoH HproToHA.

3. DJIeKTPOCTATHKA H MOCTOSIHHBIN JJIeKTPUYECKUH TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumnoinb. JJudIeKTpUKH B 3IE€KTPOCTATUUECKOM
noJie.

1. DuleKTpoMarsHeTusm

3akoH AMrnepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopennia. MaraeTuku. Oi1eKTpoMarHuTHas
MHAYKIUA. YpaBHEeHHe MakcBea.

2. Onruka

Wutepdepenmus BonH. Judpaxius BonH. [lonspusanus BonH. TermnoBoe u3nydeHne. 3aKoH
Kupxroda. I'nnotesa [1nanka. KBanToBoe 00bsicHeHHE TerioBoro u3nydeHus. D¢ ekt Komnrona.
Snepnas monens atoma. [loctynarel bopa. Atom Bogopoaa no bopy.

3. D1eMeHThI KBAHTOBOH (pu3nku

I'unoresa ne bpoiinsa. BonHoBoe ypaBHenue lllpeaunrepa 1uist CTAIMOHAPHBIX COCTOSIHUI. OTBITHI
HItepna-I'epnaxa. MuorosnexktponHsiii atoMm. I ekt 3eemana. [punmun [Tayau. KBantoBble
craTuctTuyeckue pacnpenenenus boze-Oinmreina u ®@epmu-/lupaka. oHonsl. 3akoHs! dedas u
OWHIITENHA. XapaKTEepUCTUKHU SApa: 3apsl, Macca, SHEPTUs CBA3U HYKJIOHOB. SIIE€pHbIE peaKLUu.
@DyHIaMEHTAIBHBIE B3aUMOJEHCTBUS M OCHOBHBIE KJIACCHI JIEMEHTAPHBIX YACTHII.



4.00beM yueOHOH THCIHUILTHHBI

Bcero 2 cemecTp 3 cemectp
Bunpl yuedoHoii padoTnbi B B akanem. B B akazmem. B B
3aUETHBIX [dacax 3aUETHBIX | 4Yacax [3a4CTHBIX|aKaJIeM
eIMHUIIAX eIIMHUIIAX eIMHUIIAX|. yacax
Oomas TPYAOEMKOCTh
AUCIHUILTUHBI 0 Y4eOHOMY 10 360 395 160 6.05 200
MJIAHY ’ ’
AyIUTOPHBIE 3aHSATHS: 3,6 128 1,35 64 2,25 64
Jexuuu (Jlex) 1,35 48 0,45 16 0,9 32
Jlaboparopusie 3ansTus (J1ad) 0,9 32 0,45 16 0,45 16
[TpakTuyeckue 3aHATHUS 1.35 48 0,45 16 0.9 32
d13)
CamocrosiTesibHas pa6oTa 4.4 160 16 60 28 100
(CP):
Bujx xoHTpOJIN: 2 72 JK3aMeH JK3aMeH
IK3aMeH/3a4eT

AHHOTANUsA padoyei MPOrpaMMbl TUCUUIIIMHBI
«O6mas n Heoprannuyeckas xumus» (b1.5.8)

1. Heap QMCHMIUIMHBI — TIPUOOPETEHHE 3HAHUKA M KOMIIETCHIMH, (HOPMUPOBAHHE COBPEMEHHBIX

IpeCTaBIeHUN B 00JIACTH TEOPETUUECKUX OCHOB XMMUU U XUMUU 3JIEMEHTOB.

2. B pesyabTtare wu3yYeHHs IMCHUIUIMHBI O0yYamlUuiicss N0 mporpaMmme

0akajaBpHuaTa JOJIKEH:

Obnadams CIETYIONTUMU KOMITETCHIUSIMU:

— CIOCOOHOCTBIO U TOTOBHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
JMCIMILUTUH B TpodeccronanbHoi aestensHoctu (OITK-1);

— TOTOBHOCTHIO HCIOJIb30BaTh 3HAHMUS O CTPOCHMM BEILECTBA, MPHUPOJE XUMUYECKOW CBSI3U B
pa3IMYHBIX KJaccax XUMHYECKHX COEAMHEHHMH HJs IIOHUMaHWs CBOMCTB MaTepHaliOB U
MEXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3).

3namo:

— 3JIEKTPOHHOE CTPOEHUE ATOMOB U MOJIEKYT;

— OCHOBBI TEOPUM XHMHUYECKOW CBSA3M B COCAMHEHMSX Pa3HBIX THUIIOB, CTPOCHUE BEIIECTBA B
KOHJICHCUPOBaHHOM COCTOSIHUH;

— OCHOBHBIE 33aKOHOMEPHOCTH TIPOTEKaHUS XMMHUYECKHX IIPOLECCOB M  XapaKTEPUCTUKH
PaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl OIIMCAHUS XUMUYECKUX PAaBHOBECUM B PaCTBOpAx AJIEKTPOJIUTOB,

— CTpPOEHHWE U CBOMCTBA KOOPAMHALIMOHHBIX COCIMHEHNN;

— XMMHMYECKHE CBOMCTBA JIEMEHTOB PA3JIMUHBIX Py NEPUOAUYECKON CUCTEMBI U UX BaXKHEHUIIINX
COCIMHEHMH;

Ymems:

—  BBIINOJHATH OCHOBHBIE XUMHUYECKHE  OINEpalH, ONpeAeNsiTh TEePMOJUHAMHYECKHE
XapaKTEpUCTUKN XUMUYECKUX PEAKLUI U PAaBHOBECHBIE KOHIICHTPALIUH BEILIECTB;

— HCIIOJIb30BAaTh OCHOBHBIE XMMHMUYECKHE 3aKOHBI, TEPMOJNHAMUYECKHE CIPAaBOYHbIE JAHHbIE JJIs
peneHus npoecCUOHATBHBIX 3aa4;

— TPOTHO3UPOBATH BIMSHHUE PA3IMUHBIX ()aKTOPOB HA PABHOBECHE B XUMUYECKHX PEAKIUX;

Bnaoemy:



— TEOPETUYECKMMHM METOJaMH OINMCAHUs CBOWCTB IPOCTBIX M CIIOXKHBIX BEIIECTB HAa OCHOBE
AIIEKTPOHHOI'O CTPOEHHUS MX aTOMOB M IIOJIOXKEHHS B MEPUOJUYECKON CHCTEME XMMMUECKHX
3JIEMEHTOB;

— DOKCHEPUMEHTAJIbHBIMH METOJIAMH OIpPEICIICHUs] HEKOTOPBIX (U3NKO-XUMHUECKUX CBOMCTB
HEOPraHWYECKUX COETUHECHUI.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI:

CrpoeHue aTOMOB U NEPUOIUYECKHI 3aKOH.

BonnoBble cBoiicTBa MarepuaibHbIX O00BEKTOB. YpaBHeHue jnae bpoiuiss. CooTHolieHue

HeonpeneneHHocTel ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuu Llpenunrepa.

CoBpemenHast popMyIMpOBKa MepHOaUUEcKOro 3akoHa. Ilepuoanueckas cuctema U ee CBs3b CO

CTPOCHHEM aTOMOB. 3allOJHEHHE SIIEKTPOHHBIX CIOEB M OOOJOYEK aTOMOB B IEPHOAMYECKON

cucreMe osnemeHToB J[.MI. MenneneeBa. CreneHu OKucieHus. BaxHellnue OKUCIUTENH H

BOCCTAaHOBUTENHU.  BakHeilmme  cxemMbl  IpPEBpAIlCHHUs  BELIECTB B OKUCIHUTEIbHO-

BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XUMHYECKas CBSA3b U CTPOESHUE MOJIEKYIL.

KoBasieHTHast CBsI3b, OCHOBHBIEC IIOJIOKEHUS METOJA BaJEHTHBIX CBs3eil. Paccmorpenne cxem

NEPEKPbIBAaHUS AaTOMHBIX OpOUTalell Inpu o00pa3oBaHUMM CBs3eil B Mojekyiaax. OCHOBHbIE

MOJIOKEHUs MeToAa MoJeKyIsapHbix opOutaneit (MO JIKAO). O6mue cBeeHUsI 0 KOMIUIEKCHBIX

COCIMHEHUSAX, UX CTpoeHHe. MexMoJeKyylsapHas U BHYTPHUMOJIEKYJSIpPHAs BOJOPOJAHAs CBSI3b.

Honnast cBsI3b KakK TMpelNeNbHBIA ciay4dail KOBaJeHTHOW cBsi3u. OOmue mnpeAcTaBIeHUs o

MEXMOJIEKYJIIPHOM  B3aMMOJCHCTBUM: OPUEHTAMOHHOE, MHIYKIMOHHOE, JUCIEPCUOHHOE

B3aUMO/ICHCTBUS.

DHepreTuka peakuil 1 XMMHUYECKOe paBHOBECHE.

[TonsiTie ©0 XUMHYECKOH TEepMOJMHAMHUKE, TEepMOJMHAMUYECKHE (DYHKIIUU  COCTOSHUS

(xapakTepuctuieckue (QyHKIMM). XUMUUYECKOe paBHOBecHe. VICTUHHOE U Ka)Kyllleecss paBHOBECHSI.

KoHcTanTa XMMHUYECKOTO paBHOBECHS. DIEKTPOXUMHUYECKHE MPOLIECCHI, TOHITHE 00 3IEKTPOTHBIX

NOTEHLMaNaX. DIEKTPOABMKYIAs CUJIa OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKLUi U KpUTEpUit

CaMOIPOU3BOJIBHOTO MPOTEKAHUSI IPOLECCOB.

PaBHOBecus B pacTBOopax

[Tpormeccel, compoBoXKIarolue OO0pa3oBaHHE MXUJIKUX HCTUHHBIX PacTBOPOB HEIJIEKTPOJIUTOB U

AIIEKTPOJINTOB. ACCOLMHUPOBAHHBIE U HEACCOLUUPOBAHHBIE AIEKTPOJIUTHL. CTENEeHb NUCCOLMAIINU.

Koncranta npucconmanuu. PaBHOBecHe B CHCTEME, COCTOAILIEH W3 HACBIIIEHHOIO pacTBopa

MaJopacTBOPUMOIO 3JIEKTPOJIMTA U €ro KpucramioB. PaBHOBecne B pacTBOpax KOMILIEKCHBIX

coennHeHUI. PaBHOBecHe AUCCOLMAIIMU BOJIbl, HIOHHOE MPOU3BEACHUE BOABI U €r0 3aBUCUMOCTb OT

temriepatypsl. lkama pH. I'maponus coneil.
CKopocCTh peakuuii U KaTtaius.

[TonsiTue 0 XxuMuyeckoil KuHeTuke. OJHOCTAUITHBIE U CIIOKHBIE PEAKIMHU. 3aKOH JIEHCTBYIOIINUX

Macc. KoHcranTa cKopocTH peakiuuu. MolleKyasipHOCTh M MOPSAJOK peakuuHu. 3aBUCUMOCTh

CKOPOCTH pEaklMM OT TEeMIIepaTyphbl; SHTANBIUS AKTHBAIMU. [ OMOTEHHBIH M TEeTEPOTCHHBIN

KaTaus.

XHMHS S- U P- DJIIEMEHTOB

Bonopoa-nepBslii  3JIEMEHT NEPUOJUYECKOM CHUCTEMBI, €ro JBOMCTBEHHOE IIOJIOKEHUE.
OneMeHThl | - 2 u 13 - 18 rpynn nepuogu4eckoil CUCTEMBI. 3aKOHOMEPHOCTH B W3MEHEHHH
AIIEKTPOHHBIX KOH(UTYpaluii, BEIHMYMH PAAUYCOB, HIEKTPOOTPHUIATEIILHOCTH U  DHEPIruu
MOHU3ALIMM aTOMOB. THIIMYHBIE CTENEHU OKHUCIEHUsA. XMMHYECKHUE CBOMCTBA NMPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHMM M CBOMCTBaX OCHOBHBIX THIIOB coequHeHuil. [lpuponnsie
COEIMHEHMS, TIOJIyYCHHE U IPUMEHEHHE.

Xumus d- u f- anementon

OnemeHTbl 3-12 rpynn MNEepUOJUYECKON CHUCTEMBI. 3aKOHOMEPHOCTH B HM3MEHEHHH
AIIEKTPOHHBIX KOH(HUTypaIuii, BEIUYNH PaINyCOB, SHEPTUM MOHM3AINH, XapaKTePHBIX CTETeHen
OKHCJICHUS, KOOPJIUHAIMOHHBIX 4YHCEI aroMoB. [IpuponHbie COeNMHEHHUs, MOJYYEHHE U
COTOCTaBJICHHE (PU3NYECKUX M XUMHUYECKHUX CBOMCTB MPOCTHIX BerlecTB. CTpoeHUE W CBOMCTBA
OCHOBHBIX THNOB coenuHeHui. Ocobennoctu f- aneMeHToB.



4.00beM yueOHOH THCHUTIUHBI

Bcero 1 cemectp 2 cemMecTp
Bunbr yueOHOM paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | B akan.
e/l yacax e/l yacax e/l yacax

O01mas Tpya0eMKoCTh
AUCIHUILIUHBI 0 y4e0HOMY 12 432 7 252 5 180
MJIAHy
AyIUTOpHBIE 3aHATHS: 4,44 160 2,67 96 1,77 64
Jlexuun (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3austus (I13) 0,89 32 0,89 32
Jlaboparopusie pabots (JIP) 1,78 64 0,89 32 0,89 32
CamocrositeabHasi padora (CP) 5,56 200 3,33 120 2,23 80
CaMocToATeIbHOE U3YUCHHE 5 56 200 333 120 293 80
pa3eyioB AUCHUILIMHBI ' : ’
Bunx koHTpOJIS: IK3aMeH 2 72 1 36 1 36

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI
«Opranuueckasi xumus» (b1. B.9)

1. HCJII) AUCHUILIMHbI — ano6peTeHHe CTYACHTaMHA 3HaHUK O CTPOCHHUHU OPraHUYCCKUX
COGHHHGHHﬁ, OCHOBHBIX XUMHUYECKHX CBOMCTBaX PA3JIMYHBIX KJIACCOB OPTraHNUYCCKUX COCIII/IHCHI/Iﬁ n

MCTOJaX UX ITOJTYUYCHU, KaK IIPOMBIIIJIICHHBIX, TaK 1 Ha60paTOpHHX.

2. B pe3yabTare u3yueHus JMCUUIJIMHBI CTYAEHT J0JIKEH:

Obnaoams  cnepytonmumu  oOmekynbTypabiMu  (OK)  u  obmenpodeccnoHaIbHBIMU

kommereHusamMu (OITK):

CIIOCOOHOCTHIO K CaMOOpraHu3aliiy U camoodpazosanuto (OK-7);

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nestenprocta (OITK-1)

— TOTOBHOCTBIO HCHOJb30BaTh 3HAHUSA O COBPEMEHHOM (u3MyYecKo KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBA JJIi MOHUMAHHUS
OKpY’Karolero Mupa u sisnenuit npupozst (OITK-2);

— TOTOBHOCTHIO MCIIOJIb30BaTh 3HAHUS O CTPOECHUU BEIIECTBA, MPUPOJIE XUMUYECKON CBSA3H B
pa3IMYHBIX KJIaccaX XMMHUYECKHUX COEIMHEHMH NJsl MOHMMAaHUS CBOICTB MaTepHajoB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B oKpyxkatoriem mupe (OITK-3).

3namo:

— TEOpPETUYECKHE OCHOBbI CTPOEHUS U CBOWCTB pa3MUHBIX KJIACCOB OPraHMYECKUX
COE€IUHEHMI;

— crnocoObl TONY4YeHHs] W XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OpPraHUYECKHX
COE€IUHEHMI;

— OCHOBHBIE MEXaHHM3MBI MPOTEKAHUS OPTAaHMYECKUX PEaKInii;

Ymemo:

— TPHUMEHATh TEOPETUYECKHE 3HAHWS Ui CHHTE3a OPTaHWYECKHX COSAMHEHHH Pa3IMYHBIX
KJIACCOB;

— aHaJU3UPOBATh U MPEJICKAa3bIBATh PEAKIIMOHHBIE CBONCTBA OPTaHUYECKUX COEAMHEHUI;

— COCTaBJIATh CXEMbI CHHTE3a OpPraHUYECKHX COEIMHEHHH, 3aJaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMHU HOMEHKJIATyphl U KJIaCCU(PHUKAIIUKA OPTaHUYECKUX COCTUHEHUH;

— OCHOBHBIMH TE€OPETUYECKUMH TIPE/ICTABICHUSIMH B OPTaHNIECKON XUMHH;

— HaBbIKAaMH 00OCHOBaHUI pallMOHAIBHBIX CIIOCOOOB MOTY4YEHUS! OPraHMUECKUX BEIIECTB.

3. Kpartkoe cogep:xaHue TUCUHUILIHHBI



HomeHnkiiatypa opraHu4ecKkux coequHEHUN. TeopHsi XUMUYECKOIO CTPOEHHUS U HACHIIICHHBIE
yrieBogopoas! (YB). Ilpupona xoBanentHoi cBsa3u. Popmynsl Jlbtonca. dopManbHbIid 3apsi.
OddexTrr 3amectuteneid. IIpomexyTouHble COEAMHEHMS] W YACTHUIBl OPraHUYECKUX PEaKIIHIX.
OHepreruyeckass auarpamMma peakuud. MexanusMm peakuuu. CrepeousoMepusi, €€ BHIbI U
0003HaYeHHUS.

Amudarndeckue coenuHenns. HacpleHHble 1 HeHAChIIeHHbIe Y B. AJKaHbl, IUKIIOAIKAHBI,
AJIKEHBI, aJKUHBI, MMOJIMEHBI (IMeHbl). B KakioM Kiacce paccMaTpUBAIOTCS CIIEAYIOIINE pPa3felibl:
U30MepHs, HOMEHKJIaTypa, (U3WYecKHe ¢ XHMHUYECKHE CBOWCTBA, CIOCOOBI TOJY4EHHUS.
MexaHu3Mbl peakiuid. JHEepreTUYecKas JuarpaMmmMa peakiui.

Apomaruyeckue coeuHenus. Teopun apomaruyHoctu. CoennHeHus: 0€H30JbHOTO psfa.

Nzomepus. Homenknarypa. CmocoObl monmydeHHs. XWUMHYECKHE CBOWCTBA. BrwusiHue
3aMecTuTeNed B OEH30JbHOM KOJIbLIE HAa HaIpaBJIEHHE M CKOPOCTh PEAKIMH AJIEKTPOPHIBHOTO
3aMelleHusl.

4. O0beM y4eOHOI JUCUMIIIIHHbI

O0BeM
Bup yuebnoii paGoTsl B 3aueTHBIX B akagemMuueckux
eIUHULIAX yacax
O0mas TpyA0eMKOCTb 1M CHUILTTHHBI 3 108
10 y4eOHOMY ILIAHY
AyIMTOpHBIE 3aHATHS: 1,5 48
Jlexiuu (JIek) 0,45 16
[Tpaktnueckue 3anstus (I13) 0,89 32
JlaGoparopust - -
CamocrositeabHasi padora (CP): 1 60
Bua xoHTpoOJA: 3a4ueT / IK3aMeH 3a0
AHHOTaNUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«®u3nueckas xumus» (b1.5.10)
1. Heab AMCUMNJMHBI —  PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABISIOINIUX XOJ0M

XUMHYECKOI0 TpoIecca, MOKa3aTh O0JIaCTH TNPUIOKEHHS] STHX 3aKOHOB WM HAy4YUTh CTYJEHTa

IPAMOTHO IIPUMEHSATH UX IPU PELICHUH KOHKPETHBIX TEOPETUUYECKUX U NMPAKTUYECKUX 3a1a4:

— TI0Ka3aTh 3HaueHue (PU3MUECKONM XUMHUHM KaK TEOPETHUYECKOH OCHOBBI IPOLIECCOB XMMHYECKON
TEXHOJIOTUH;

— BBIpa0OTaTh y CTYAEHTOB HAaBbIKM NPUMEHEHMs IIOJIyUYEHHBIX 3HAHMH Ui TpeCcKa3aHus
MPUHIUIINATIBHOM BO3MOXKHOCTH OCYILECTBIICHHS, OIPEIEICHUS HAIpPAaBICHUs, CKOPOCTH
IIPOTEKaHUs U KOHEYHOTI'O pe3yJbTaTa XMMUYECKOTO IIPoLiecca;

— J1aTb IIPEICTABICHUE O COBPEMEHHBIX DKCIIEPUMEHTAIIBHBIX METOAAX UCCIEI0OBaHUS

2. B pe3yabraTre H3ydyeHHsl IAUCHUILIMHBI 00y4YalIIMiicsi MO MNporpamMMe OakajlaBpuarta

JOJIZKEH

Obnadams crnenyronumu obmenpodeccuonabHbIMUA KoMmeTeHIusIMu (OI1K):

— CHOCOOHOCTBIO M TOTOBHOCTH HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCIHUIUTHH B ipodeccuonanbroit nesreabroctu (OITK-1);

— TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUSA O COBPEMEHHOW (PU3MUECKOW KapTUHE MU,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHW BEIIECTBAa [IJIi TMOHUMAaHUS
OKpYy’Karomiero Mupa u ssieruii npupost (OI1K-2);

— TOTOBHOCTBIO HCITIOJIL30BaTh 3HAHHUE O CTPOCHUH BEIIECTBA, MPUPOJA XUMHUYECKOW CBS3U B
pa3MYHBIX KJaccax XUMHUYECKUX COCTUHEHHWH Ui TOHMMAHUS CBOWCTB MAaTepUAIOB H
MEXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpysKkatoiiem mupe (OITK-3).

3uame:

— OCHOBHBIE 3aKOHBI (U3MYECKOM XHMHH, B3aUMOCBSI3h (DHU3UYECKUX U XUMHUYECKHX
XapaKTEePUCTHUK MPOIIeCca;



— TYyTH ONpENEeNCHHUS BAXKHEUIIUX XapaKTEPUCTUK XHUMUYECKOTO pPaBHOBECUs (KOHCTaHTHI
paBHOBECHSI, pABHOBECHOT'O BBIXOJla MPOJYKTa, CTEIIEHU MPEBPALLECHUS UCXOIHBIX BEIIECTB) U
BIUSTHUS PA3UIHBIX (PAKTOPOB HA CMENICHUE XMMHYECKOTO PABHOBECHSI;

— YCJOBHS YCTaHOBJIEHUS (a30BbIX PABHOBECHIl B OJAHO- MU MHOTOKOMIIOHEHTHBIX CHCTEMax,
BO3MOXKHOCTH Pa3/IeJICHUs CIOKHBIX CUCTEM Ha COCTABJISIIOIINE KOMIIOHEHTHI;

— TEPMOJAMHAMHYECKOE OINHUCAHHE CBOWMCTB HJICABHBIX U HEUJICATbHBIX PAaCTBOPOB, MOAXOAbI K
HAXOX/ICHUIO MapUUATBHBIX MOJISIPHBIX BEJTMYMH KOMIIOHEHTOB PacTBOpA.

Ymemo:

— TNPUMEHATh TEOPETUYCCKHUE 3HAHUS U IKCIICPUMEHTAIBHBIC METOJIbI HCCIICIOBAHUS (PH3MUECKON
XUMHH TIPU PEIICHUH MPO(HECCHOHABHBIX 3a/1a4;

— MPOBOJMTH TEPMOJMHAMHYECKHUE PAcUeThl, OCYIIECTBISTh aHAINW3 M Ha OCHOBE ATOrO JeaTh
000CHOBaHHbBIE BLIBOJIBI;

— TMpeAcKa3blBaTh W HAXOJUTh ONTHUMAIIbHBIC YCJIOBHUS TPOBEICHHS XHMMHUYECKOTO IpoIecca ¢
B0 TTOJYYCHUSI MAKCUMAJIbHO BO3MOXHOTO BBIX0O/[a HHTEPECYIOMIETO POIYKTa,

— TPEICTABIATH JaHHBIC J1a00paTOPHOTO HCCIeAOBaHUSA B rpaduueckoil opmMe m HA OCHOBE
MMOJIYYCHHBIX 3aBUCHUMOCTEN OIIPCACIIATH COOTBCTCTBYIOIIUC TCPMOAUHAMHUYCCKUC u
KUHETHYECKUE XapAaKTEPUCTHKH XUMHUYECKOW CHCTEMbI 1 XUMHYECKOTO MPOIIECCa;

— [OPOBOAUTH AHAJIM3 W KPUTHUYCCKU OLCHHUBATL IIOJIYYCHHBIC OSKCIICPUMCHTAJILHBIC IOaHHBIC,
0000m1aTh 1 [eNaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemo:

— KOMIIJICKCOM COBPEMCHHBIX TCOPETHUYCCKUX MCETOJ0B (1)H3H‘leCKOI>i XUMHUU Ui pCHICHUA
KOHKPETHBIX UCCIICII0OBATEIILCKUX 3a/1a4;

— HaBbIKaMH OHNPCACICHUA COCTOSAHHSA PAaBHOBECHA MW CaMOIIPOU3BOJIBHOI'O HAIIPaBJICHUA
XHUMHYECKOT0 TPOIecca;

— nmnpuemMaMud 0OpaOOTKHM TIOJIYYCHHBIX OIBITHBIX JaHHBIX JUIS BBISABICHHUS M YCTaHOBJICHUS
B3aMMOCBSI3€H MEXIy TEPMOJUHAMUYCCKMMHU CBOWCTBAMH W (PH3MUECKUMHU IapaMeTpaMu
nporiecca;

— 3HAHWUSAMHU OCHOBHBIX 3aKOHOB (H3UYECKOW XUMHH JUIS COJCPKATeIbHOW WHTEpPIpETaIlud
TEPMOJIMHAMHUYECKUX PACUYETOB;

3.Kparkoe conep:kanue THCIUNTHHBI

Xumuueckass TepMOAMHaMHuKa. 1-blif M 2-0i 3aKoHBI TepMOAMHAMMKH, mocTynar Ilmanka.
B3aumocBs3b TEmnoTel, pabOThl M M3MEHEHUs BHYTPEHHEH 3HEpruM B Ipoleccax C y4acTUeM
uaeanbHOro rasza. TemnoéMKocTh TBEPABIX. JKMIKHX M ra3000pa3HbIX BeIIECTB. TepMOXMMUS.
Beruucnenue TtemnoBbiX 3G(EKTOB XUMHUUECKHX PEAKIUH, MPOIEccOoB (a30BbIX MEPEXOIO0B,
pacTBOpEHUs U JpYyrux (pru3NKo-XUMUYECKUX nporueccoB. DHeprus ['n66ca u sneprus 'enbmronbia
KaK KpUTEpUHU HaIpaBJIEHUs XUMUYECKOro nporecca. Pacy€r abcontoTHON SHTponuH. XUMHUECKOe
paBHOBecHe. KOHCTaHTa XMMHUYECKOTO PAaBHOBECHS M METOIBI €€ pacuéra M 3KCIEPUMEHTAIBHOIO
onpezeneHus. PaBHOBECHBIM BBIXOJ] MPOAYKTa, BIMSHHE JaBJICHUS, TEMIIEpPAaTypbl, MNPUMECU
MHEPTHOTO Ta3a Ha pPABHOBECHBIM BbIXOJA. YpaBHEHUs H30TepMbl W u300apel Baut-I'odda.
Craructuueckast TepmoanHamuka. Pacu€r tepmoanHamuueckux GpyHKUui Ha 6a3e mpeacTaBieHUi
0 CyMME I10 COCTOSIHUSIM.

®da30BbIe paBHOBECHSI B OJIHOKOMIIOHEHTHBIX crcTeMax. da3oBble nepexo/ibl U Ga3oBas AUarpaMMa
COCTOSIHUS U1 OHOKOMIIOHEHTHBIX cucTeM. TpoliHas Touka. YpaBHeHue Knanelipona-Kiaysuyca.
3aBUCHUMOCTB JIABJICHHS HACBILIEHHOTO Mapa OT Temneparypsl. OnpeneneHne TepMOINHAMUYECKUX
¢ynkuuit npouecca aszoBoro nepexona. Kputuueckast remmneparypa.

Tepmoaunamuueckass Teopusi pactBopoB. Kiaccudpukanus pactBopoB. CrocoObl BbIpaskeHUs
cocraBa pactBopa. [lapuuanbHeie MonsgpHbIE BeTHUuHbL. Y paBHeHUs ['166ca-/{rorema. MneansHele
pactBopsl. TepMoanHamuuyeckue (GYHKIUU CMELIEHUS JJIs WICAbHBIX PacTBOPOB, 3aKoH Payis.
[TpenensHO-pa30OaBieHHbIe pacTBOPHI, 3akoH ['eHpu. HenneanbHble pacTBOPHI, MOJOKUTEIbHBIE U
OTPHLIATENIbHBIE OTKJIOHEHUs OT 3akoHa Paynsa. TepMmoamHamMpueckoe oONMCaHUE HEWJIECATBHBIX
pacTBOPOB, AaKTHBHOCTb, Ko3(duuumeHt axTuBHOCTH. KosmuratuBHble CBOICTBa pacTBOPOB



HEJIeTY4MX BellecTB B JerydyeM pactBopurene. Kpuockonus, »s0ymmockonus. Ocmoc,
OCMOTHYECKOE JIaBJICHUE.

@da30Bplc PAaBHOBECHS B MHOIOKOMIIOHCHTHBIX CHCTeMax. JlMarpaMMBbl «IaBICHHE-COCTaBY,
«TEMIIEPATYPa-COCTaB», «COCTaB I1apa-COCTaB KUAKOCTU» Ul WACAIBHBIX M HEUICAIBHBIX
pactBopoB. 3akoHbl ['n66ca-KonoBaoBa, Azeorponus. PU3NKO-XUMUUECKHUE OCHOBBI pa3/ieieHUs
KHUJIKUX cMmecel, pekTudukanus. OU3NKO-XUMUYECKUN ¥ TEPMUYECKUN aHau3. Pa3nuyHble TUIIBI
JarpaMm IJ1aBKOCTH. DBTeKTHKaA. [IpaBuiio ¢a3 u npaBuiio psryara.

4. O0beM y4eOHOH JUCIHIINHBI

. B 32a4€THBIX B aKajieM.
Buabl yueOHol padoThl
eIMHHUIAX yacax

O01mas Tpy10€eMKOCTb M CUUILIHHBI MO

5,0 180
y4eOHOMY IJIAHY
AyYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmu (Jlek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Buj koHTpOJIsI: 3a4eT / IK3aMeH IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl JUCHUIIIMHBI
«Konnounnas xumus» (b1.6.11)

1. Heap AMCUMIIMHBI — O3HAKOMJICHHE CTYJICHTOB C OCHOBaMH TEPMOIMHAMHUKHU TTOBEPXHOCTHBIX

SBJICHUH, CIIOCOOAMHU MOTYYEHUS M BaKHEUITMMH CBOWCTBAMH JTUCIIEPCHBIX CUCTEM.

OCHOBHBIMU 331a4aM1 JUCIUTUTMHBI SBIISIOTCS: pACCMOTPEHHE OCOOCHHOCTEH TTOBEPXHOCTHBIX
CJIOEB, UX TEPMOJMHAMUYECKMX CBOMCTB, aAre3uH, CMAuyMBaHUs, aJCOPOLMHU, SIEKTPUYECKUX
SIBJICHUI Ha TIOBEPXHOCTH; M3y4YCHNE KHHETHYECKIX CBOMCTB AUCIIEPCHBIX CHCTEM, arperaTuBHON U
CeIMMEHTALlMOHHON YCTOMYMBOCTH, KHHETHUKH KOATYJISALIUHU, CTPYKTYpoOoOpa30oBaHus U CTPYKTYPHO-
MEXaHUYECKUX CBOMCTB AMCIIEPCHBIX CHCTEM.

2. B pesyabTtare wH3y4YeHHs MCHUILUIMHBI O00ydalouuiics 1o MporpaMmme

0axkaaBpHATA JOJIKEH:

Obnadams cnepyromuMu oodmenpodeccnonaabHbiMu kKomnereHusamu (OIIK):

—  CIIOCOOHOCTBIO ¥ TOTOBHOCTH HCITOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenbaoctr (OITK-1);

— TOTOBHOCTHIO HCIIOJIb30BaThb 3HAHUS O COBPEMEHHOM (u3MYecKOM KapTUHE MHUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEIIEeCTBA JUIl IOHHUMAaHMA
OKpy»Xaromiero Mupa u siiieanit npupos! (OI1K-2);

— TOTOBHOCTBHIO HCHOJB30BATh 3HAHHWE O CTPOEHUM BEIIECTBA, MPUPOAA XUMHUECKOW CBSI3U B
pPa3IMYHBIX KJaccaX XUMHUYECKUX COEAMHEHHUH /s TMOHMMaHUS CBOMCTB MaTepHalioB M
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3).

3uamo:

— OCHOBHBIC TIOHSATHS ¥  COOTHOIICHWS] TEPMOJIMHAMUKHA  IOBEPXHOCTHBIX  SIBIICHHN
(TepMOIMHAMHKA TIOBEPXHOCTHOTO CIJIOS; aAre3usi, CMAaYMBaHWE M PACTCKaHHE XUIKOCTE;
JUCTIEPCHOCTh U TEPMOJIMHAMHUECKUE CBOMCTBA TEJ; aIcOpOLIMs ra30B U MapoB, aAcopOLus U3
PacTBOpPOB);

—  OCHOBHBIE METO/BI MOJYYEHUS TUCIEPCHBIX CUCTEM;

—  OCHOBHBIE CBOICTBA TUCIIEPCHBIX CUCTEM (IJIEKTPOMOBEPXHOCTHBIE CBOWCTBA; KWHETUYECKHE U
ONTUYECKHE CBOKMCTBA; CBOMCTBA PACTBOPOB KOJUIOMTHBIX IOBEPXHOCTHO-AaKTUBHBIX BEIIIECTB);

— OCHOBHBIC TIOHSATHS W COOTHOUICHHS TEOPUH arperaTMBHOM YCTOMUMBOCTH M KOAryJISIUU
110(OOHBIX TUCTIEPCHBIX CHCTEM;



—  OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYPOOOpPa30BaHUS M PEOJOTHYECKHUE CBOWCTBA JMCIICPCHBIX
CHCTEM;

Ymems:

— TMPOBOAWTH pacueThl C HKCIOJb30BAaHUEM OCHOBHBIX COOTHOIICHUH TEPMOIUHAMUKH
MMOBEPXHOCTHBIX SBJICHUH M PACYCThl OCHOBHBIX XapaKTEPUCTHUK AUCIICPCHBIX CHCTEM;

Braoemy:

—  MeTOJaMH M3MEPEHUs MOBEPXHOCTHOTO HATSHKCHHUS, KPAaeBOTO YIJIa, BEJIMYMHBI aJICOPOIIUU H
yACIbHOW TIOBEPXHOCTH, BS3KOCTH, KPUTHYECKOW KOHIICHTPALIMM MHUIIEUI000pa30BaHus,
AJIEKTPOKMHETHYECKOTO TMOTCHIMANa; METOJaMH TPOBEACHHS JHUCIICPCHOHHOTO aHalln3a,
CHHTE3a IUCIIEPCHBIX CUCTEM U OIIEHKH UX arperaTUBHON yCTOWYUBOCTH.

3. Kpartkoe coaep:xanue TUCHMILIHHBI

Mogayas 1. [Ipenmer u npu3Haku 00BEKTOB KOJUIOUTHON XHUMHUH
KonnmounHas xumus - Hayka O MOBEPXHOCTHBIX SIBJICHMSIX U JUCHEPCHBIX cucTemax. OCHOBHbIE
IIPU3HAKN JMUCIIEPCHBIX CHUCTEM - TETEPOr€HHOCTh U JUCIEPCHOCTb; IOBEPXHOCTHASI JHEPrus;
KOJINYECTBEHHBIE XapaKTEPUCTUKHU aucnepcHocTH. Kiaccudukanus AuCcnepcHbIX CUCTEM.

Monayab 2. TepMonHaMKKa TOBEPXHOCTHBIX SIBJICHUHN
OO0mass XxapakTepuCTHKa IOBEPXHOCTHOM »sHepruu. I[loBepXHOCTHOE HaTsKEHHUE. YpaBHEHUE
I'n66ca-I'enpMronbua 118 BHYTPEHHEH — yIENbHOW  IMOBEPXHOCTHOM  SHEpru  (IOJHOH
MOBEPXHOCTHOW »dHepruu). Meron u30bITKOB ['mOOca. DyHIamMeHTalbHOE aacopOLMOHHOE
ypaBHeHHe ['n66ca. YactHoe BbIpakeHHe ypaBHeHHs [1006ca. IloBepXHOCTHO-aKTHBHbBIE U
IIOBEPXHOCTHO-UHAKTUBHbIE BellecTBa.ANre3uss W Kkores3us. YpaBHeHue [lrorpe ans paboTs
aarezud. CmauuBanue, 3akoH IOnra. VYpasHenue [lronpe-lIOHra. PacrexkaHue xuakocTew,
kodpduuueHT pacrekanus no ['apkuucy. Dpdext Mapanronu, npasuio Aaronosa. [Ipasuio ¢a3z
I'n66ca u aucnepcHocTh. BiusiHMEe KpUBU3HBI MOBEPXHOCTH Ha BHYTPEHHEE JaBJCHUE Tel
(ypaBuenue Jlarmuiaca). Kanuisipasle siBiaenus. Ypapauenue KenbBuna. Biusinue nucrnepcHOCTH HA
pPacTBOPUMOCTh, KOHCTaHTY PaBHOBECUSI XMMHUYECKOM peakluu, Temreparypy (a3oBoro nepexoja.
MeTto/1bl TONTy4€HUsl AUCTIEPCHBIX cUCTeM. Y paBHeHue PeOunaepa ais paboThl IUCIIEPTUPOBAHHUS.
O¢pdexr Pebunnepa. ['omorenHas u rereporeHHas KoHjeHcanus. DHeprus ['md6ca oOpa3oBaHus
3apospliia HoBoH (a3bl. Kunetnka oOpa3zoBaHusi HOBOH (a3bl.

Monayab 3. AncopOIuOHHbIE paBHOBECHUS
[Tpupona ancopOIMOHHBIX cuil. AAcopOLus ra3oB U MapoB Ha OJAHOPOIHON MOBEPXHOCTU. 3aKOH
I'enpu. Monens u ypaBHenue Jlenrmiopa. Teopus monmumosiekyisipHoil aacop6uuu bpyHayspa,
Ommera, Temnepa (BOT). Onpenenenne yaenbHon noBepxHOCTH MeTogoM BOT. Ancopbuus rasos
U TapoB Ha MOpHUCThIX Marepuanax. Knaccudpukanus nop no JyOununy. Teopus kanuuisspHON
KOHJeHcauuu. Pacder nHTerpanbHoi U auddepeHnnaibHOl KpUBBIX pacnpezeseHuss oobema mop
no pasMmepam. AncopOIMs Ha MHUKpPONOPUCTHIX Marepuanax. Ilorennumanshas teopus IlomsHu.
XapaxTtepuctudeckas kpuas aacopoOunu. O6o0nieHHoe ypaBHeHne teopun JlyoOuHnHa 00beMHOT0O
3aMoJIHEHUsT MHKporop, ypaBHeHue JlyOununa - PagymkeBuua.AncopOuus MOBEpXHOCTHO-
akTuBHBIX BemiecTB. IIpaBuio [lrokio - TpayOe. 3aBUCMMOCTH MOBEPXHOCTHOTO HATSHKEHUS OT
coctaBa pacTBopa. YpaBHeHue IlIumkoBckoro. VYpaBHEHHS COCTOSIHHS — Ta3000pa3HbIX
MOBEPXHOCTHBIX (aJICOpOIMOHHBIX) MIeHOK. Becsl JIenrmiopa.

Monayab 4. DnekTpuuecKue sIBICHUS Ha MOBEPXHOCTU. MeXxaHu3Mbl 00pa30BaHUs JABOHHOTO
anektpudeckoro cnost (J9C). YpaBuenus Jlunnmana. DneKkTpoKanwUIsIpHbIE KpHBbIe. Teopuu
ctpoenus [19C. Pemenue ypaBuenus Ilyaccona-bonbumana ans quddysnoit vactu I2C. JI9C no
Teopuun [repna, nepesapsiika MOBEPXHOCTH. ONEeKTPOKMHETUYECKUE SBJICHUS,
AIIEKTPOKMHETUYECKUH NoTeHIMa. YpaBHeHue ['enbmronbra-CMoIyX0BCKOTO ISl 3JIEKTPOOCMOCa
1 anekTpodopesa.

Moayasb 5. Kunernueckue cBOHCTBA AUCIIEPCHBIX CUCTEM
CBsI3b CKOPOCTH OCaXJCHHS YaCTHI[ C MX pa3MepoM. YcioBus coOnmroaeHusi 3akoHa CTokca.
CenuMEHTAllMOHHBIM aHaNIM3 TMOJIUAKUCIEPCHBIX cucteM. KpuBble pachpenencHus 4acTHll I10
pasmepam. [Ipupoma OpoyHOBCKOTO ABMKEHHS. 3aK0oH DiHIITEHHA - CMomyxoBckoro. CriencrBus



u3 Teopun OpoyHOBckoro nBmwkeHHs. CeauMmeHTaMOHHO-TH(GY3NOHHOE  pPaBHOBECHE,
TUIICOMETPUYECKUH 3aKOH.

Monayab 6. ArperatuBHasi yCTOWYUBOCTD U KOATYJISIIHSI TUCTIEPCHBIX CUCTEM

CenuMeHTAIIMOHHAS W arperaTuBHAs YCTOWYUBOCTH cucteM. JlnodunbpHble U THO(GOOHBIE
cucreMbl. Kputepuit immodunsaoctu o Peounaepy-llykuny. JInopunbHbIe TUCIIEPCHBIC CUCTEMBI.
Knaccudukanus MOBEpXHOCTHO-aKTUBHBIX BEIIECTB. TepMOAMHAMHKA W MEXaHU3M  MH-
nemwiooopazopanus. Crtpoenne munemn [IAB. ComoOunmsanus. KpuTudeckas KOHIEHTpalus
MUIEILTI000Pa30BaHMUS, METOIBI €€ OMPEICTICHHMS.

JInodobubIe auciepcHble cHCTeMbl. MDaKTOPBhI YCTOMYMBOCTH JTUOPOOHBIX cUCTEeM. bricTpas
U MejuieHHas koaryisinusa. Kunetmka koarymsinuu 1mo CMOJYXOBCKOMY. 3aBUCHMOCTbh 4YHCTIA
YacTHI] Pa3HOro Mopsiaka oT BpeMenu. OCHOBHBIE MOJI0XKEeHUs Teopun Jlepsruna, Jlanaay, Oepses,
OBepbOeka ([JJIDO). PacknuHuBaromiee maBieHHe U ero cocrapistomue. OOmiee ypaBHEHUE IS
SHEPTrUU B3aUMOJIECHCTBUS TUCTIEPCHBIX YacTull. [loTeHnanbHble KPUBbIC B3AUMOICHCTBHS YaCTHII.
Heiitpanu3zauronnas v KoHIleHTpauoHHas koaryisinusd. [Ipasuno ynsue-Iapau.

Moayasb 7. CTpykTypooOpa3oBaHUe U CTPYKTYPHO-MEXaHHUECKHUE CBOMCTBA

JIUCTIEPCHBIX CUCTEM

Tunel cTpykTyp, 00pa3ylolIUXcs B JAMCIEPCHBIX CHCTEMaX. B3auMOCBs3b MEXIYy BHUIOM
MOTEHIIMAIBHOM KpUBOW B3ammojercTBus yacTull (mo teopuu JIJID®O) u TUIIOM BO3HUKAIOIIMX
cTpyKTyp. KoaryasinoHHO-THKCOTPOITHBIE M KOHICHCAIIMOHHO-KPUCTAIUTH3AIIMOHHBIE CTPYKTYPHI.

Peonmornyeckuii MeTOoA HMCCIEIOBAHUS JAUCHEPCHBIX cUCTEM. (OCHOBHBIC TMOHSTHS U
UJeabHBIC 3aKOHBI PEOJIOTMH. MOIeTMpPOBaHNE PEOJIOTHUYECKUX CBOMCTB TEll.

Knaccudukanus TUCHEpCHBIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKHM CBOMCTBaM. Bs3kocTh
KUJKUX arperaTUBHO YCTOMUYMBBIX TUCIEPCHBIX CUCTEM. YpaBHeHus DiHiuTeiiHa, 1ltaynunrepa,
Mapka - XayBuHKa. Peonorumueckue CBONCTBA CTPYKTYPUPOBAaHHBIX IKUAKOOOPA3HBIX U
TBEPA000Pa3HBIX CUCTEM.

4. O0beM y4eOHOH JUCHUIINHBI

O6beMm
Bunet yueOHoI paboTHI
B 3aueTHbIX B akanemunueckux
SIMHAIIAX qacax

OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 5 180
1o y4e0HOMY ILIAHY
AyAUTOpHBbIE 3aHATHSA: 1,78 64

Jlexruu (JIek) 0,89 32

[Tpaktuueckue 3anstus (I13) - -

JlaGopatopusbie pabotsl (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80

[ToaroToBka K 1ab0paTopHbIM paboTam 1,11 40

Jpyrue Buapl caMOCTOSTENILHON pabOThI 1,11 40
Bua uTOroBOro KOHTpOJIsi: IK3aMeH 1 36

AHHOTaUUs padoyeil MPOrpaMmMbl JUCUUILIMHBI
«AHaINTHYeCKass XUMHA U QU3MKO-XMMHUYecKHe MeTobl aHaau3a» (b1.512)

1. eab AMCHUIINHBI:

— TpuoOpeTeHre 00yJIaAIONIMMHUCS 3HAHHI TI0 OCHOBHBIM IPYIIaM METOI0B XUMUYIECKOTO aHaJIH3a,
HanOoJee MUPOKO MPUMEHSIEMBIX B MPOMBIIIICHHOCTH U UCCIIEI0BATEIbCKOM paboTe, a Takke
KOMITCTCHIMH, HEOOXOAWMBIX XHMHKAaM-TEXHOJOraM BCEX CIEIHAIbHOCTEH Uil pPEeIIeHUs
KOHKPETHBIX 33]1a4 XUMUIECKOTO aHaJIH3a.

2. B pesyabTare nu3y4eHust AMCUHUILIMHBI 00y4alOLIUICSA 110 MporpaMme dakajaBpuara

J0JIAKeH::

Obnadams cnenyromuMu odmenpodeccunoHanbHbiMu komnereHusmu (OITK):



CIIOCOOHOCTBIO W TOTOBHOCTBHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUTHH B Tipodeccuonanbhoit nesreabroctu (OTTK-1);

TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHHUS O CTPOCHUU BEIIECTBA, MPHUPOJE XUMHUUYECKON CBS3U B
pa3IMYHBIX KJaccax XUMHYECKHX COCJAMHCHUW JJisi TOHUMAaHWS CBONCTB MaTEpHAliOB U
MEXaHHU3Ma XUMHUYECKUX MPOIIECCOB, MTPOTEKAIOIINX B OKpy:karomem mupe (OIIK-3);

Suame:

— OCHOBHBIE TIOHATHS, TEPMHUHBI, METOJIBl U IPHEMbI KAUECTBEHHOTO M KOJIMYECTBEHHOTO
XUMHUYECKOTO aHajgu3a, TEOPUI0 XHUMHUYECKUX M (PU3MKO-XMMHYECKHMX METOJOB aHaJIN3a,
MPUHIIAIIEI pA0OTHI OCHOBHEIX MTPHUOOPOB B (PU3HKO-XUMHYECKUX METOJAX;

Ymems:

— TMPUMEHATh NPUOOPETEHHBIE MPAKTUYCCKHE HABBIKM B MPO(ECCHOHATBHOU JESTEIBHOCTH IS
pelLIeHUs] KOHKPETHBIX 3a/1a4;)\;

Bnaoemw:

— TOHUMAaHHEM IIeJICH 1 aTOPUTMOB XUMUYECKOTO aHAJIH3a, CIIOCO0aMU PEIIeHUsT aHATUTUICCKUX
3ajad,

— OLIEHKOH BO3MOIKHOCTEH Ka)KI0r0 METO1a aHaIn3a,

— OCHOBaMH METPOJOTHYECKON OIIEHKH Pe3yJIbTaTOB KOIMYECTBEHHOI'O0 XMMHUYECKOTO aHaN3a;

— HMMETh TPEJACTABJICHHE O €IWHOH JIOTMKE XMMHYECKOIO aHalii3a, O MHOr0OOpa3WH METO0B
XUMHYECKOTO aHajh3a U O KOHTPOJE KayecTBa PE3yJbTaTOB KOJIWYECTBEHHOIO XUMHYECKOIO
aHanu3a.

3. KpaTkoe conepxkanue q1MCUMIIIHHBI:

Beenenue. [Tonstue 06 ananmutuueckor xuMun (AX) Kak 0 CUCTEME 3HAHUH, TTO3BOJISIONIEH
YCTAaHOBUTH Ka4E€CTBEHHBIM M KOJWYECTBEHHBIN COCTaB BemlecTBa. 3amadu AX. AHAIUTHYECKHM
CUTHAJl KaK HOCHTENb Ka4eCTBEHHONW M KOJIMWYECTBEHHON HHQpopManuun 00 OObEeKTe aHamu3a.
[Tonsitre 0 mpobooTdope u MpodonoaAroToBKe. OCHOBHBIC TPEOOBAHMS, MPEABIBIIEMbIC K METOIaM
XUMHYECKOTO aHaju3a. YCIOBUS BBINIOJHEHUS  oOmpeneleHuid. Ananutuyeckas (Gopma,
aHAJTUTUYECKUE TPU3HAKU. AHAIUTUYECKHE KIacCU(UKAIIUU KaTUOHOB U aHMOHOB.

Cucrematnueckuii 1 qpoOHbIN aHann3. COBpeMEHHBIE METOIbI UICHTH(PUKAIIUU STIEMEHTOB

u coenuHeHuid. OpraHuyecKue aHATMTHYECKUE peareHThl B aHAJIN3€ HEOPTaHUYECKUX BEIIECTB.
PaBHOBeCHS B aHATUTUYECKUX TOMOTE€HHBIX U T€TEPOTr€HHbIX cucTeMax. OCHOBHBIE TUIIBI PEAKILIN,
npuMeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aWMOJCHCTBHE, OKHCJICHHE- BOCCTAaHOBJICHHE,
KOMIUIEKCOOOpazoBanue, ocaxiaeHue). OmucaHue paBHOBECHS AaHATUTUYECKHX peaKIuil ¢
MOMOIIbI0 KOHCTAHT paBHOBECHs. YUeT MOOOUYHBIX PEaKIUil ¢ MOMOIIBIO afmapaTra yCIOBHBIX
KOHCTAaHT paBHOBecHs. VICHoONb30BaHME YCIOBHBIX KOHCTAaHT pPABHOBECHS JUIsl ONTHUMHU3ALUU
AHATTUTUYECKUX PEAKIUA U TMPAKTUYECKUX YCIOBUUA UX BBITONHEHUS. OCHOBBI METOJIOB
KOJIMYECTBEHHOTO XHWMHUYECKOTO aHanu3a. MeTolbl KOJIWYECTBEHHOTO aHanmu3a. 1pedoBaHus,
MPEABSBISIEMbIE K XUMHUYECKUM PEAKIUsIM, HCIOIb3YEMBIM B XUMHUYECKOM aHaJIM3e. OTaIbl
KOJIMYECTBEHHOTO aHanu3a. [loHsATHe O TpaBUMETpUYECKOM aHanu3e. TeopeTHdyecKue OCHOBBI
TUTpUMETpUUECKOoro aHanu3a. [Ipuemsl TuTpoBanus. Pacuersi B Tutpumerpuu. I'paduueckoe
oToOpaxkeHHe mpoiecca TUTpoBaHUs. CKauOK THUTPOBAHHS, TOYKA DKBHUBAJCHTHOCTH, KOHEYHAs
Touka TUTpoBaHus. [lepBuyHBIE W BTOPUYHBIE CTaHAAPThL. METOI KHUCIOTHO-OCHOBHOIO
TUTpPOBaHUA. BBIOOp KHCIOTHO-OCHOBHOTO WHIMKaTtopa. llpumepsl ompeaeneHuii. MeTobl
OKHCJIMTETbHO-BOCCTAHOBUTEIBLHOTO TUTPOBAHUS. OKHUCIUTENbHO- BOCCTaHOBHUTEJIbHBIN
noteHan. MakTopsl, BIUSIONIME HA €r0 BEIUUMUHY. Y paBHeHUuEe HepHcra.
Ilepmanranatomerpus.  Momomerpus.  OnTuMm3auusi — YCIOBMil  ompeneneHus.  Merton
KOMIUIEKCOHOMETPUYECKOTO  TUTpoBaHUSA. (OCOOEHHOCTHM  peakiuii  KOMIUIEKCOOOpa3oBaHUs
(xematooOpazoBanus) wuoHOB MeTtawioB ¢ OJITA. Bpibop  ONTUMambHBIX  yCIOBUH
KOMILIEKCOHOMETPUYECKOTO TUTPOBaHUA. TUTpOBaHUE MO METOJY OCaKJIeHUs. MeTponoruyeckas
OIICHKA pe3yNbTaTOB aHaiM3a. MHAMKATOpHBIE W HMHCTPYMEHTAIBHBIC CIIOCOOBI yCTAaHOBIICHUS
TOYEK HKBUBAJIEHTHOCTH.

Brenenue B (pusnko-xumMuueckue (MHCTPYMEHTAIBHBIE) METOJb XUMHUYECKOTO aHaIHM3a
(MMXA-OXMA). Knaccudukamuss (QU3NKO-XUMHUYECKUX METOJOB aHaIM3a. AHAIUTHYECKUI
CUTHAJ Kak nH(popMaTuBHAs (PYHKIIMS COCTaBa BellecTBa. MeToIbl KOJIMYECTBEHHBIX U3MEPEHHI B



OXMA, ux XapakTEepUCTUKA. AHAUIUTUYECKHE W METPOJIOTUYECKHE XAPAKTEPUCTHKH METOIHK

onpeIeICHUsI.
4. O0beM y4eOHOI TUCHMIIIIHHbI
Bunpl yueOHoI paboThI Bcero 3/4 cemectp
B 3auetnrpix | B akagem. | B 3auetHpix | B akamewm.
¢IUHHULIAX yacax eIUHULIAX yacax
OO0wmas Tpy10eMKoCTh 4 144 4 144
AUCHUIUINHBI M0 Y4e0HOMY TIAHY
AYAUTOpPHBIE 3aHATHS: 1,78 64 1,78 64
Jlextuu (JIek) 0,45 16 0,45 16
JlabopaTopHbie padoTsl (JIP) 1,33 48 1,33 48
CamocTrosiTesbHasi padora
(CP) 2,22 80 2,22 80
CamocTosTenbHOE H3yUYCHHE 2,22 80 2,22 80
pa3zienoB AUCIUTUIMHBI
Buna xoHTpoOJISi: 3a4eT/aK3aMeH . .
3a4éT ¢ oneHKoI

AHHOTaNUA padoyeil MPOrpaMMbl AHCUUIIIMHBI
«Hn:xeHepHnas rpapuka» (b1.5.13)

1. Heab TMCHUTLIMHBI

— Ppa3BUTHE M COBEPIICHCTBOBAHHE IPOCTPAHCTBEHHOTO NPEACTABICHUS M BOOOpa)KEHHS,
HaBBIKOB KOHCTPYKTHBHO-T€OMETPHUUECKOTO MBIIIUICHHS, CIIOCOOHOCTH K aHAJIH3Y,

— CHHTE3 NMPOCTPAHCTBEHHBIX MPEJCTABICHUN HA OCHOBE rpa)nIecKUX MOJeINei MPOCTPaHCTRA,
NPAaKTHYECKH PEATN3YEMBIX B BUJIC UEPTEIKEH;

— mpuoOpeTeHue 3HaHWH 1 BHIPAOOTKA HABBIKOB, HEOOXOIMMBIX CTYACHTAaM JJIsl BBITIOJHEHUS U
YTEHUS  TEXHUYECKMX  uepTeXed, BBINOJHEHHUS  OCKU30B  JieTaled, COCTaBICHMS
KOHCTPYKTOPCKOW ¥ TEXHOJOTHYECKOW TOKYMEHTAIlMM B COOTBETCTBHM CO CTaH- JapTaMH
ECK/;

— OCHAIIEHHWE CTYAEHTOB COBPEMEHHBIMH CPEJICTBAMH CO3JaHHUS KOHCTPYKTOPCKOH W
TEXHOJIOTUYECKOH TOKYMEHTAllUY;

— W3ydeHHe CnocoOOB BBITIOJHEHUSI YEPTEXKe, OCHOBAHHBIX Ha OPTOTOHAIBHOM W
LEHTPaJIbHOM TPOCIIPOBAHNH,

— BbIpabaThIBaHNE HABBIKOB BBHITIOJHEHUSI M YTCHUS YEPTEKEH;

— HAYYHTHCS pemaTh 3ajJad, CBS3aHHBIE IMPOCTPAHCTBEHHBIMH (OPMaMU W OTHOIICHHUSMH
Pa3INYHBIX T€OMETPUUECKUX MOJIENIEH.

2. B pe3yabTaTe u3yuyeHusi AMCUUILIMHBI O0ydamoumiics Mo mporpamme OakajaBpuaTa

JOJIZKeH::

Obnadams CIeTyIONTUMA KOMITETCHIIUSMHU:

— CIIOCOOHOCTBIO K CaMOOpraHHu3aluu U camoobpazoBanuto (OK-7);

— BJaJICHUEM OCHOBHBIMHM METOJJaMH, CIIOCOOaMHU U CPEICTBAMHU MOJIyUEHUS], XPaHEHHUS,
nepepadoTKH UHPOPMALIMHU, HAaBBIKAMU PA0OTHI C KOMITBIOTEPOM KaK CPEICTBOM YIIPaBIICHUS
undopmarmeit (OI1K-5);

3nams.

— CII0CcOOBI OTOOpaXKEHHS MPOCTPAHCTBEHHBIX (JOPM HA MIIOCKOCTH;

— TIpaBHJIA U YCIIOBHOCTH IPH BBITOJHEHUH YEPTEXKEH;

— BUJBI U3AETHH U KOHCTPYKTOPCKUX JOKYMEHTOB;

— Ha YpOBHE IPEJICTABICHHS XapaKTEPUCTUKU (POPMBI U TOBEPXHOCTHU M3/EIHIA;

Ymemo:



— BBIIOJIHATD U YATATh YEPTEIKU TEXHUYECKUX U3JENHN C yU4ETOM JACUCTBYIOIUX CTaHIAPTOB;
— BBIIOJIHATD U YATATh CXEMBI TEXHOJIOTMYECKHUX IIPOLIECCOB;

— HCIMOJIb30BaTh CPEICTBA KOMIIBIOTEPHOM IrpauKy 711 U3TOTOBJICHUS YEPTEXKEH.

Bnademu:

— crocobamu U IpueMamMu U300pakeHus IPEIMETOB Ha IUNIOCKOCTH;

— rpaduueckoii cucremoit «Kommacy.

3. KpaTkoe conep:kanue TUCHUNIUHBI

Beenenue. [Ipeamer u MeTo 161 MHKEHEpHOM Tpaduku. KpaTkue nctopuueckie cBegeHusl.
Monayasb 1. U3nenusa 1 KOHCTPYKTOPCKUE TOKYMEHTHI.

1.1. Bunbl u3aenuii 1 KOHCTPYKTOPCKUX JJOKYMEHTOB.

Bunet m3gemmuit mo I['OCT: nperamb, cOopouHas eaWHHIA, KOMIUIEKC, KOMIUIEKT. Buisl
KOHCTPYKTOPCKMX JIOKYMEHTOB: YEpPTEXK JAeTalu, COOpOUHBIA YepTek, uYepTex OOILero BHIA,
cnenudukanus, cxema. Ludpel KoHCTpyKTOpCcKHX JHOKyMeHTOB. Kparkue cBeneHUs o
CTPOUTEIBHBIX YEPTEeKAX.

1.2. Pe3p00BbIC U3AENUs U COCAMHEHHUS.

Pe3n0bI1: 00pa3oBanue, KiaccupuKaims, U300paxeHne U 0003HaueHUe Ha deprexe. CTaHmaapTHBIC
pe3pboBble m3aenus. OmnpeneneHue pe3pObl u3MepeHueM. CoenuHEHUs JAeTaiel OoaToM H
mnuibKkoi. Pe3ap0oBbie TpyOHbIE coeiuHenus. L{ankoBbie coelnHeHusl.

1.3. DCKU3bI U TEXHUUYECKHE PUCYHKHU JETaJCH.

[TocnenoBaTenbHOCTD  BBIMTOJHEHHUST HW300pKEHHWH JETalM: BBHIOOP TJABHOTO HM300pakKeHUS;
ompejieieHne HEOOXOAUMOTO KONMYeCcTBa U300pa)KeHHi; MOATOTOBKAa IOJIA 4YepTexa K
M300pKECHUIO JIETallM; M300pa)KeHWE OCHOBHBIX BHEIIHMX M BHYTPEHHUX OYEPTAaHUM JCTAIH.
OOMmep neTanu Mpu BHIOJIHEHUH €€ 3CKu3a ¢ HaTyphl. OdopmiieHne yepTexeil U 3CKU30B JIeTaleH.
[TpaBuiia BBINOIHEHUS U OPOPMIIEHUSI TEXHUUECKUX pUCYHKOB. O003HauU€HUs MaTEepUAaJIOB.

1.4. YepTerku cOOPOYHBIX STUHUIL.

[IpaBuna BeIOMHEHHS M OQOpPMIICHHS COOPOYHOTO UEpTEXa: BHIOOP TIABHOTO H300pa)KeHUS,
ompezieNieHue KOJIUYeCTBa M300paKeHWi, HAHECEHHWE HOMEPOB MO3UIIMI, HAaHECEHHE pPa3MEpPOB
(rabapuTHBIC, YCTAaHOBOYHBIC, NPHUCOCIUHUTEIbHBIC, OKCIUTyaTalmoHHbe). Crenudukanus.
[TpaBuina BeIMOTHEHUS U OPOPMIICHUS YepTexka 00IIero Bua.

Mopnyas 2. CoearHeHus aeTanei.

2.1. Cxewmsl.

Knaccugukarus cxem no sugam u tunam. O6o3Hauenue cxeM. [IpaBuia BHIIOTHEHUS
CTPYKTYPHBIX U IPUHIUIHAIBHBIX TEXHOJIOTHUECKUX cXeM. CXeMbl pacIonoKeHHUs.

2.2. N300pakeHus cCoeTMHEHUH eTanel.

®nanuesble coeuHenusd. nunessie U mmnoHoyHsle coequHeHus. CoeqMHEeHHs! ITUPTOM U
mauHTOM. HepazbemHble coefuHeHns AeTaneil: cBapka, rnaika, CKileuBaHue, 00BaJIbLIOBKA,
pa3BalibLIOBKA, COEMHEHNE 3aKJICTIKOM.

2.3. Apmatypa TpyOOIIpOBOJIOB.

Knaccudukanus apmarypbl TpyOONpoBOIOB O HA3HAYEHUIO, 110 TUITY IEPEKPBITHS TOTOKA
paboueil cpeipl, IO cIOoco0y NPUCOETUHEHNUS K TPYyOOIIpOBOY, IO CIOCO0Y repMeTH3aluu
HITTHHJEIS.

Moayasb 3. UepTexu cOOPOUHBIX €AUHULL. DIEMEHTHI KOMIBIOTEPHOI rpaduKu.

3.1. 'eomeTpuueckre XxapakKTepUCTUKH GOPMBI U TOBEPXHOCTH U3/ETUH.

Pa3mepsl, mpaBwiia MX HAHECEHMsI Ha depTeke. Pa3Mepbl HCIIONHUTEIbHBIE U CIIPABOYHBIE,
rabapuTHbE, KOOPJIMHUPYIOUIME W YacTHble. ba3pl uH3MepuTeNnbHbIE, KOHCTPYKTOPCKHE,
TEXHOJIOTUYECKUe, BcroMmorarenbHble. HaHecenune pasmepoB oT 6a3. IlpenenbHble OTKIOHEHHUS
pa3MepoB TIIAJIKMX MMOBEPXHOCTEH, TOMYCKH, TOCaAKH. JJOyCKH U TTOCAIKH IS IeTajlel ¢ pe3n0oid.
[IlepoxoBaToCTh NOBEPXHOCTEH JeTaledl, IapaMeTpbl IIEpOXOBAaTOCTH, IIpaBWJIa HAHECEHUS
apaMeTpoB IIEPOXOBATOCTH IMOBEpXHOCTeW Ha uepTexe. [IpeaenbHble OTKIOHEHHS (OPMBI U
pacroIoXKeHUs.

3.2. JleranupoBaHue yepTexei COOPOUHBIX €IUHHII.

[TpaBuna netamupoBaHus yepTeked COOPOUHBIX elUHUIL. BbINoIHEHHEe dyepTexeid U TeXHUYECKUX
PUCYHKOB J€TajeH.



3.3. DaeMeHTHl KOMIIBIOTEPHOH TpaduKH.

KommnbrotepHas rpaduka u peraemsle eto 3agaun. [ padpudyeckne o0beKThl, IPUMHUTUBBI, aTPUOYTHI,
cuHTe3 u3o0paxeHus. [lpencraBneHwe BuIeOMHpOpPMALMM M €€ MallMHHAs TeHepalus.
CoBpeMeHHBIE CTaHAAPTHl KOMITBIOTEPHOW rpaduku, rpaduyeckue s3bIKM M MeTadailibl
Peanu3zanus annapatHsix MoxyJeil rpagudeckoit cuctemsl. OCHOBHbIE rpadyuyeckre alrOpUTMbI Ha
IUIOCKOCTH | B ipocTpancTie. [Iporpammusie rpadudyeckre CHCTEMBbl M UX IPUMEHEHUE.

4.00beM TUCHMIIMHBI M BUJIbI Y4€0HOH padoThl.

Bun yueGHO# paboOThI B 3aueTHbIX B akanem. yacax
CIMHHIIAX
O0mas TpyA0eMKOCTh IMCIHIIJIHHbI 4 144
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexumm (Jlek) 0,44 16
ITpaxtuueckue 3ansatus (I113) 0,67 24
JlaboparopHbie pabOTHI 0,22 8
CamocrositesbHasi padora (CP): 2,67 96
PacuetHo-Tpaduueckue padboTh 0,94 34
IToaroToBka K KOHTPOJIBHBIM paboTam 0,25 9
Kypcosast pabora 0,75 27
Jlpyrue BUIBI CAMOCTOSITENILHOW PaOOTHI 0,5 18
[ToaroroBka K 3a4eTy ¢ OIICHKOM 0,22 8
By MTOroBOro KOHTpoOJIsA: 3a4eT/IK3aMeH 3a0

AHHOTaNUs pado4yei MpoOrpaMmbl
aucuuminnel «[pukaaxnas mexanuka» (b1.65.14)

1. leap aAucHUNIMHBI
- HAYYUTh CTYJCHTOB TBOPYECKOMY TIOIXOAy K BBHIMOJHEHUIO HWHXXCHEPHBIX pAcueTOB Ha
MPOYHOCTH, KECTKOCTh U YCTOMUMBOCTH AJIEMEHTOB KOHCTPYKLHUHU, eTalell U y3JI0B MAaIIMH U
anmaparos.

— H3y4YEeHHE TUIIOBBIX DJIEMEHTOB KOHCTPYKIUNA XUMUYECKOTO 000PYyI0BaHUS;

— MpaBWIbHBIN BBIOOpP PaCYETHON MOJIEIH U MPOBEEHUE HEOOXOAUMBIX TPOYHOCTHBIX PACUeTOB B
MPOLIECCe MPOSKTUPOBAHUS U OLEHKU Pab0OTOCIOCOOHOCTH 3NIEMEHTOB KOHCTPYKIIUN
XUMHUYECKOTO 000pY/I0BaHUS U YCTAaHOBOK;

— TOHUMAaHHEe TeCHOW B3aMMOCBS3U KOHCTPYKIIMH XUMHUYECKOT0 000pyI0BaHUs C
TEXHOJIOTUYECKHMH MPOIIECCaMU, HX B3aMMHOTO BIIHSIHHSI IPYT HA JPYyTa,

— obecrieyeHre HEOOXOIUMOI TeXHUYEeCKON HHOpMAIUel 1711 BOCIPUSATHS CTYACHTaMH psijia
MOCTEAYIONUX TUCIUTLINH.

2.B pe3yabTare u3yueHus AMCHUIIMHBI 00yYANUIUICS MO MporpaMme dakajiaBpuarTa

JMOJIZKeH:

Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

—  CIOCOOHOCTBHIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIUILIUH B
npodeccuonanbHou nestenpHocTH (OITK-1);

—  CITOCOOHOCTBHIO HCITOJIB30BATh 3HAHUS O COBPEMEHHON (PM3MUYECKOM KapTHHE MHPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA JIJISI TIOHUMAaHUS
OKpyKaromiero Mupa u sisieHuit npupo sl (OITK-2).

3uamo:

- OCHOBHBIC ypaBHEHUS U METObl PEIICHUs 3a7a4 COMPOTHUBIICHUS MaTEPHUAJIOB U JeTayel

MalIllHH;

- OCHOBHBIE METOJbl PacyeTOB HAa MPOYHOCTH, KECTKOCTh M YCTOMYMBOCTH DJIEMEHTOB

KOHCTPYKITUH MAIllMH U alliiapaTos;

- OCHOBBI TEOPHH pacueTa JeTajei U y3710B MallliH U alapaToB XUMUYECKON TEXHOJIOTHH;



Ymemo:

- MPOBOJMUTH PACUETHl 3JIEMEHTOB KOHCTPYKIIMH Ha OCHOBE METOJOB COINPOTHUBIICHHS
MaTepuasos;

- pacCUUTHIBaTh U KOHCTPYUPOBATH ACTAJIA MAIIUH 10 UCXOIHBIM JIAHHBIM;

- IPOU3BOJIUTH PACUYETHI IO OCHOBHBIM KPUTEPHUSIM pabOTOCIIOCOOHOCTH M KOHCTPYHUPOBAHUS
JeTajieil MaIlluH;
Braoemy:

- HaBBIKAMU pacueTa COMPOTUBIICHUS MAaTEPUAJIOB aHATUTUYECKUMU METOAAMH;

- HaBbIKaMHU BbIOOpA MaTEpHUAaJIOB 110 KPUTEPUSIM IPOYHOCTH;

- pacueTamu TUIIOBBIX JIeTajel MalllkH, M0JIb3YsACh cripaBo4YHO uTepaTypoi u 'OCT.

3. KpaTtkoe cogep:xaHue TUCHUILTHHBI
1. Onpenenenue peakuuii onop. PacTspkeHne-cxarue.
1.1. Omnpenenenue peaknuii ornop. AOCONMIOTHO TBEpAOE TeO0. DiIeMEeHThl cTaTUKH. OCHOBHBIC
HNOHSTHUSL. AKCHOMBI CTaTUKU. Y paBHEHUS paBHOBecUs. CBSA3U U UX PEaKLIUU.
1.2. Pacrsxenue-cxkarne. OCHOBHBIE JONYIIEHUS W NPHUHLMIBI CONPOTHBICHUS MAaTE€pUAJIOB.
Merton ceuenwii. Hanmpspxenus, negopmaruu u nepemenieHus. 3akon ['yka. Iloctpoenue smrop
BHYTPEHHUX YCWJIMH, HaNpsDKeHUM M nepeMenieHuid. CTaTuuecKu OIpeAesUMble U CTaTUYECKU
HeolpeaeauMble 3a1aun. JluarpaMMbl pacTsSHKEHUs! JUIsl JTACTUYHBIX U XPYNKHUX MaTepUalioB U UX
XapaKTepUCTUKU. JlomyckaeMble HaMpsKeHHsl. Y CII0BUE TPOYHOCTH MPU PACTSIKEHHUH (CHKATHUH).
2 Kpyuenue. 13ruo.
2.1. Kpyuenue. 3akon ['yka npu casure. BHyTpeHHue cuiioBble (AKTOpbl IMpH KPYUYECHUH.
HanpspkeHus B cTEpKHAX KPYIJIOrO ceueHus. Y CJIOBUE POYHOCTH MIPU KPYUYEHHUH.
2.2. U3rub6. T'eomeTrpuyeckue XapaKTepUCTHKU IJIOCKMX ceueHuil. I[lonstue uwmcroro wu
nornepevyHoro u3ru6os. IlpaBuia nocTpoeHus 3MI0p MONEPEYHBIX CHIJI M U3rHMOAIOIUX MOMEHTOB.
OmnpeneneHue HOPMaJbHBIX HaNpsDKEHU. YciaoBue MNpoyHOCTH npu u3rube. OnpeneneHue
KacaTeJIbHBIX HApsHKEeHUH. PanmonanbHbie POPMBI CEUSHUH.
3. CnokHO€E HaIPSHKEHHOE COCTOSIHUE.
3.1. CnoxHoe HampsikeHHOE cocTossHHE. OCHOBBI TEOPUM HANPSYKEHHOTO COCTOSIHUSI U THIOTE3bI
npo4yHocTd. [IoHSATHE HANpPSKEHHOIO COCTOSHMA. [JaBHBIE IUIOIAAKU U TJIABHBIE HAIPSIKCHUS.
O6oOmennbiit  3akoH ['yka. Hasnauenume rtunore3 mpouyHocTH. [loHATHE SKBUBaJIEHTHBIX
HaANPSDKEHUN U KPUTEPUEB IPOYHOCTH.
3.2. ToHkocTeHHbIE cOCyJbl. TOHKOCTEHHBIE COCYIbl XMMHYECKMX HpPOU3BOACTB. OmnpeneneHue
HanpspDKeHud 1no Oe3MoMeHTHOW Teopuu. OCHOBHBIE nomylieHUs. BwiBox ypaBHenus Jlammaca.
Pacuer TOHKOCTEHHBIX 000OJIOUEK MO ypaBHEHHUIO Jlamiaca W Mo CTaHAAPTU30BAaHHOM METOJIUKE.
VYcnoBrue npo4HOCTH.
3.3. Pacuer cxkaTbIX CTep)KHEH Ha YCTOMYMBOCTb. YCTONYMBOCTH 3JEMEHTOB KOHCTPYKIUH.
[TonsATHE KpUTHUECKOW CHIIBI U KO3((UIMEeHTa 3amaca IpoYHOCTH. PacyeT KpUTHYECKON CHUIIBI TI0
Oiinepy. Ilpenenst mpumenumMocTu ¢opmynsl Jitnepa. [lpakTudeckuid crmocod pacuera Ha
YCTOMYUBOCTb.
4. JleTanu MamivH.
4.1. Coenunenue aeraneit mamuH. Knaccudukanus neraneil MalmlMH M anmapaToB XUMHYECKHX
npou3BOJACTB. Pe3pboBble coenuHeHUs. Pacuer OONTOBBIX COEAMHEHUH MPU TMOMNEPEYHBIX U
IPOJOIBHBIX Harpyskax. llInonounsle coennuenus. HazHauenue u Buapl IINOHOK. Pacuer mmoHok
Ha cpe3 U cmaTHe. Bunel cBapku. O6macte npumeHeHus. Bunbl cBapHbix mBoB. Pacuer Ha
IIPOYHOCTH CTBIKOBBIX U HAXJIECTOYHBIX IIIBOB.
4.2. Bampl U ocu, UX OMOPHI M coenuHeHHs. Banpl, ux kimaccudukamus u HazHaueHue. OcH.
ITpoexkTrpoBOUYHBIE pacueTsl BajoB U ocel. [loamnnHuky ckoiabxeHus. MaTepuansl BKIaIbIILIEH.
[Togmumnuavikn kadeHusd. [IpyHIMNMAaIbHOE YCTPOWCTBO M OCHOBHBIE T'€OMETPUYECKHE DPA3MEPHI.
JlocTOMHCTBa, HENOCTAaTKH W OOJACTH NPUMEHEHUS MOJALIMITHUKOB KauyeHHs U CKOJIbKCHMS.
[TpuBonubsie MydThl. Hasnauenue. Knaccudukanus mypt mo nmpuHUMIy ASHCTBUS M XapakTepy
pabotsl. [Topsnok mogdopa MydT U OCHOBBI IPOUYHOCTHOTO PACUETa.
4.3. Mexanudeckue nepeaayu. 3youarsie nepegaun. OKpyKHOE U padaibHOe yCUaus. PenykTopsl.
Omnpenenenue u knaccuuxanus. [Ipumepsr cxem peayKTopoB.



4. O0beM y4eOHOH JUCHUILJIMHBI

B! yueGHoi paGoTs! B 3auetHbIX B akagem.

SIMHUIIAX gacax
OO0masi Tpy10eMKOCTb IMCUMILIUHBI 10 Y4e0HOMY IJIAHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuuu (JI) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Bua koHTpoJAa: 3auer - 3

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«DJIeKTPOTEXHUKA U MPOMBbINIVIEHHAs1 djlekTpoHuka» (b1.b.15)

1. leab TUCHUILIHHBI:

dbopMupoBaHHe y OOy4arommxcs KOMIETCHIMHA, OOCCIICUMBAIOMIMX TEOPETUYECKYI0 U
MPAKTUYECKYI0  TOATOTOBKY  BBIMMYCKHHMKA, YMEIOIIErO  BBIOMPATb M OKCIUTyaTHPOBATh
ANEKTPOTEXHUYECKUE M DJIEKTPOHHBIE YCTPOMCTBA, BIAJCIOIIETO HAaBbIKAMU HCIOJIb30BAHUS
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHHA Ui aBTOMAaTHU3WPOBAHHOTO MOJEIMPOBAHUS U
pacuéra 3JeKTPUUYECKUX U DJIEKTPOHHBIX LICTIEH.

2. B pe3yabrare uM3ydeHHs AUCHHMILIMHBI O0y4YalOIIMiicd MO mMporpaMMe OakajaBpHaTa

JMOJIKEH

Obaadamse CIENYIOIAMA KOMIIECTCHITHSIMHE:

—  CHOCOOHOCTB K caMoopraHusaiuu u camoobdpaszosanuio (OK-7);

— TOTOBHOCTH HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3MYECKOW KapTUHE MUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEIIEeCTBA JUIl MOHHUMAaHMA
OKpyXaromiero mupa u siiieanit npuposl (OI1K-2);

— BIIQJICHHE OCHOBHBIMH METOJAaMH, CHOCOOaMU U CpEICTBAMM IONYYEHHUS, XpaHEHUus u
nepepaboTku MH(OpMAIMK, HaBBIKAMU pabOThI C KOMIIBIOTEPOM KaK CPEACTBOM YIPABICHMS
undopmanueit (OI1K-5).

3namo:

- OCHOBHBIE TIOHSITHSI, OTIPEICIICHUS M 3aKOHBI JJIEKTPUUYECKHX IIeTICH;
- METO/bI MOJIEJIMPOBAHUS, aHAIN3a U pacuéTa Ienel MOCTOSHHOIO U MEPEMEHHOI0 TOKOB,

METO/IOJIOTHIO AJIEKTPOTEXHUUECKUX N3MEPEHUH;

- YCTPOMCTBO U MPUHIMIIBI PAOOTHI NIEKTPOTEXHUUECKOTO U IEKTPOHHOIO 000pYAOBaHMUS,

TpaHCc(hOPMATOPOB, ITEKTPHUIECKUX MAIINH, HICTOYHHKOB MTUTAHUSI.

Ymemn:

- TIPUMEHSATH TEXHOJIOTUHU MOJICIIMPOBAHMS, aHaIMW3a, pacu€éra W OKCIUTyaTaluu

AIIEKTPUUYECKUX CETEH, MPOMBIIUIEHHOTO 3JIEKTPOOOOPYAOBAHUS U AIIEKTPOHHBIX TPUOOPOB;

- BBIOMpATh AJIEKTPOTEXHUYECKOE W DIIEKTPOHHOE OOOpYIOBaHWE JUISl PEIIeHHs 3a/1ad

MPOEKTHUPOBAHHUS U peaTu3allii XMMUKO-TEXHOJIOIMYECKUX MPOIIECCOB U MPOU3BOJICTB.

Braoemy:

- METOZaMHU MOJICIMPOBAHUS U PACcUETa DIEKTPUUECKUX U AJIEKTPOHHBIX LIETei;
- HaBbIKAMU NPAKTHUYECKOH pabOThl C AJIEKTPUYECKOM ammaparypoil M 3JIeKTPOHHBIMH

YCTPOMCTBAMMU.

3. Kparkoe cogepkaHue U CHUTIMHBI

BBenenue. Hpe;[MeT, OCHOBHBLIC TTOHATUSA, MCTOHOJIOT U DJICKTPOTCXHUKH U 3JICKTPOHUKMU. KpaTKI/IC
HCTOPUUYCCKHUE CBCACHHA. Ba)Ia‘II/I 1 MECTO KypcCa B IMOATOTOBKE 6a1<anaBpa TEXHUKHU U TEXHOJIOTHUU.




Mopayas 1. DnexkTpuueckue Lenu

1.1.  OcHoBHBIE OIpeENeHMs], OIUCAHKs TAPaMETPOB U METOAOB pacyéra JIEKTPUUECKUX Lieneil.
OcHOBHBIE NOHATUSA U 0003HAUYEHHUS 3JIEKTPUUECKUX BEJIMYUH U 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH.
OcHOBBI 371eKTpoOe30nacHOCTH. OCHOBHBIE HMOHATHUS TEOPUM HJIeKTpUdeckux wLeneil. OCHOBHbIE
IPUHLIMIIBI, TEOPEMbI M 3aKOHBI IEKTPOTEXHUKU. MeETOabl MOAEIMpPOBaHUs, aHAJIM3a U pacuéra
JMHENUHBIX JIEKTPUUECKUX Lelled NOCTOSHHOTO TOKa.

1.2. DnekTpuuecKkue U3MEpPEeHUs U MPHUOOPHI.

Metonbl  u3MepeHHsl  DJIEKTPUYECKMX  BEIMYMH: TMpsIMble M KOCBEHHbIE. AHaJIOroBbIE
3JIEKTPOU3MEPUTENbHBIE U LU(PPOBBIE 3JIEKTPOHHbIE NMPUOOPHI: YCTPONUCTBO, NPUHIMI JIEHCTBHUS,
oOnactu npumeHeHus. M3mMepeHne 3J1eKTpUYeCKUX BEITUUYHUH: TOKOB, HAPSYKEHUHN, CONPOTUBIICHUH,
MOIITHOCTH U SHEPTUHU.

1.3. Amnanu3 u pacuéT JIMHEHHBIX 1IeTIel IePEMEHHOTO TOKaA.

Crioco0Obl mpezcTaBieHuss (B BUJE BPEMEHHBIX JAMArpamMM, BEKTOPOB, KOMIUIEKCHBIX 4HCEN) U
napameTpsl (aMIUIMTy/a, 4acToTa, HadaibHas (aza) CHHYCOMAAIbHBIX (YyHKIMHA. MrHOBEHHOE,
CpelHee U JeHMCTBYIOIee 3HAYECHUsl NIEPEMEHHOI0 CUHycouaanbHoro toka (Hanpsbkeus u JJ(C).
AKTHBHOE, pEaKTUBHOE U IOJIHOE COIIPOTUBJIEHUS BETBU. MOLIHOCTh B IIEMSAX MEPEMEHHOIO TOKA.
Koaddunuent wmomHocTH (COS(()) M €ro TEXHUKO-dKOHOMHUYECKOe 3HaueHue. l[IpumeHeHue
anreOpbl KOMIUICKCHBIX YHCEN B 3JIEKTPOTeXHUKE. KOMIUIEKCHBI METO pacdéra JIMHEHHBIX IIeTei
IEPEMEHHOr0 TOKa. bamaHc MOIIHOCTH B LENSAX MEPEMEHHOI0 TOKa. Pe30HaHCHBIE SIBICHUS B
DIIEKTPUUYECKUX HEMsX. Pe3oHaHC HampsoKeHWH W TOKOB. AHanmM3 M pacd€ér TpexQasHbIX Leneu
HEPEMEHHOTO TOKa. ABTOMAaTHU3MPOBAaHHOE MOJEIMPOBAHWE M PACUYET DIIEKTPUUYECKUX U
ANeKTPOHHBIX (TakeTsl mporpamMm MultiSim, Mathcad, Excel).

Moayb 2. DIeKTpOMarHUTHbIE YyCTPOHCTBA U 3JIEKTPUYECKHE MAIIMHBI

2.1. Tpancdopmatopsl

Ha3nauenne u o0yiacTM NpUMEHEHHUs TpaHC(HOPMATOPOB. YCTPOWCTBO M NPUHIMII JI€HCTBUSA
onHo(daszHoro TpancopmaTopa. AHaIU3 AIIEKTPOMArHUTHBIX MIPOIIECCOB B TpaHc(hopMaTope, cxema
3amerneHus. [lorepu sHepruu B Tpancopmarope. BHelHne XapakTepuCTUKY.

2.2. ACUHXpPOHHBIE MaIINHbI

YcTpoiicTBO M HPUHIMI JAEHCTBHS Tpex(a3HOro acHHXPOHHOIrO JBurarens. MexaHudeckue Hu
paboure XapaKTepUCTHUKU. ODHEepreThueckue auarpammbl. IIyCK acMHXpOHHBIX JBUTATeNel ¢
KOPOTKO3aMKHYTBIM U (ha3HbIM pOTOpOM. PeBepcrpoBanue U peryaupoBaHue 4acTOThl BPALICHHUS.
Mopayb 3. OCHOBBI AIEKTPOHUKU

3.1. DnemeHTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOMHCTB.

[TomynpoBoiHUKH. Y CIIOBHBIE 0003HAUEHUs, IPUHIUI ASHCTBUSI, XapaKTEPUCTUKU U Ha3HAYEHUE
MIOJIyTIPOBOJJHUKOBBIX JUOJOB, TPAaH3UCTOPOB, TUPUCTOPOB. IHTErpasbHble MHUKDPOCXEMBI, HX
Ha3Ha4YeHHe, KJIacCU(pUKaUs U MapKUPOBKA.

3.2. UcTOYHUKHM BTOPUYHOTO 3JIEKTPONUTAHUS U YCUIINTENHN IEKTPUYECKUX CUTHAJIOB.
[TosrynpoBOTHUKOBBIE BBHIMPSAMUTENN: KiIacCU(UKAIMs, OCHOBHBIE NapaMeTphl, CXEMbl M MPUHIUI
paboThl BBIIpAMUTENS. DieKkTpuueckue GuibTpbl. Kiaccudukanys 1 OCHOBHbIE XapaKTEPUCTUKU
yeunutened. OOpaTHble CBSI3U B onepalnoHHbIX ycuiutensx (OY), ux BiMsSHHE HA MapameTpsl U
XapaKkTepUCTHKH ycuuTesst. OCHOBHBIE THIIBI ycuiuTeneil Ha 6aze OY.

4. O0béM yueOHOH AUCHUILIMHBI

VI cemecTp
Buabl yueOHo# padoThI B 3aueTHEBIX B akanmewm.
eIMHALAX Jacax

OO01mast Tpy10€eMKOCTb M CHUITHHBI 5 180
1o y4e0HOMY IIAHY

KonrakTHasi pabora: 1,3 48
Jlexumu (Jlek) 0,4 16
JlaGoparopusie pabotsl (JIP) 0,9 32




CamocrosiTesbHas padora (CP): 2,7 96
KonTtposnbHbie paboThl 1,1 40
Pedepar 0,6 20
W3ydeHue pa3aenoB IUCHUIIINHBI 1 36
Buj HTOroBOro KOHTPOJIA: SK3aMeH JK3aMeH

AHHOTanus padoyeil mporpaMMsl AMCUMILIMHBI «be30nmacHOCTD KU3HeAesITeTbHOCTID)
b1. b.16

1. lleanp AucHUNIMHBI

- ¢dbopmupoBaHue NMpodhecCUOHATBHONU KYIbTyphl 0€30HaCHOCTH, OJ KOTOPOH MOHMMAETCs
TOTOBHOCTb M CIIOCOOHOCTH JIMYHOCTH HCIIOJIB30BaTh B MPO(ECCHOHAIBHOW AEATEIIbHOCTH
IIPUOOPETEHHYI0 COBOKYIIHOCTh 3HAHMH, YMEHUH U HaBBIKOB M oOOecreueHHs
Oe3omacHocT B cepe mpodeccHnoHANBHON AESITeNbHOCTH, XapaKTepa MBIIIICHUS |
LIEHHOCTHBIX OpPHUEHTAlMi, MPH KOTOPBIX BONPOCHI OE30IAaCHOCTH pacCMaTpUBAIOTCS B
Ka4yecTBE MPUOPHUTETA;

- puoOpeTeHne MOHUMAHUSA MpOoOJIeM YCTOWYMBOIO pPa3BUTHS M PHUCKOB, CBA3AHHBIX C
NeSITebHOCTBIO YEJIOBEKa,

- OBIIQJICHUE TPUEMaMH palMOHAIN3AIMN SKU3HEACATEIbHOCTH, OpPUEHTHPOBAHHBIMH Ha
CHIDKEHHSI aHTpPOIIOIEHHOTO BO3ACWCTBUS Ha NPUPOJHYIO Cpeay H obecreueHue
0€3011aCHOCTH JIMYHOCTH U OOILECTBA;

- dbopmupoBaHHe  KYIbTYpbl  0€30IaCHOCTH, OKOJOTHMYECKOTO CO3HAHUS M PHUCK-
OPHEHTUPOBAHHOTO MBIIUICHHUS, TPH KOTOPOM BOIPOCHI O€30MACHOCTH W COXPAaHEHHS
OKpy’Karoliel cpelsl paccMaTpUBAlOTCS B KAaueCTBE BAKHEHIIMX  MPUOPHUTETOB
KHU3HEIEATSIILHOCTH YEIIOBEKA,;

- KYJIBTYpbl HPOQGECCHOHAIBLHOW 0€30MacHOCTH, CIOCOOHOCTEH Uil WACHTUUIMKALNUN
OIaCHOCTH U OLIEHUBAHMs PUCKOB B cpepe cBoeil podhecCuoHaNbHON AeATeIbHOCTH;

- TOTOBHOCTH TPUMEHEHHUS! MPO(ECCHOHAIBHBIX 3HAHWUH Ui MHHUMH3AIMH HETaTHBHBIX
HKOJIOTUIECKUX TOCIEICTBHIM, oOecriedeHns 0€30MacHOCTH M YIIYUIICHUS YCIOBUH Tpyaa B
cdepe cBoeil mpodeccuoHaTbHON AEITeTbHOCTH;

— CIIOCOOHOCTEHN K OIIEHKE BKJIaJia CBOEH MPEAMETHOM 00JIACTH B PEHICHUE IKOJIOTHYECKUX
npo6ieM U mpobiaeM 6e30MacHOCTH.

2. B pe3yabTaTe HM3ydyeHUsl TUCHMIIMHBI 00y4yalolWiicsi Mo mporpamme O6akajiaBppuara

JOJIZKeH .

Ob6nadams CneayOIUMI KOMIIETEHIIUAMU:

— CIOCOOHOCTH K CAaMOOpraHu3aIu U camooopasopanuto (OK-7);

— CHOCOOHOCTh HCIOJb30BAaTh TNPUEMbl OKa3aHUS IEpPBOM IMOMOIIM, METOJbl 3aIlUTHl B
YCIOBHSIX 4pe3BbryaiiHbIx cutyanuii (OK-9);

— BJaJieHHE OCHOBHBIMH METOJAMH 3alIUTHI IPOU3BOJICTBEHHOTO NIEPCOHANA U HACEIEHUS OT
BO3MOJXKHBIX MTOCIIECTBUI aBapuil, katactpod, cruxuiiHbix 0eacteuit (OI1K-6) .

3nams.

— OCHOBHBIE TEXHOC(EPHBIC OMTACHOCTH, X CBOWCTBA M XapaKTEPUCTHKH,

—  XapakTep BO3JEHCTBUS BPEIHBIX U OMACHBIX ()aKTOPOB HA UYEIIOBEKA M MPUPOIHYIO CpPENy,
METO/IbI 3alIUThHI OT HUX MPUMEHUTENILHO K cepe cBoe npodeccrnoHalbHOM 1eTebHOCTH

Ymemo:

—  WACHTU(PHUIMPOBATH OCHOBHBIE OIMTACHOCTH CPENlbl OOUTaHMSI YETIOBEKa;

— OIIGHWBaTh PHCK WX pealW3alud, BBHIOMPATh METOABl 3allUTHl OT OIACHOCTEH
NPUMEHUTEIbHO K cdepe cBoe NpodeccHoHanbHON AEATETBHOCTH M CHOCOOBI
obecrieyeHnss KOM(POPTHBIX YCIOBUH KU3HEACATEIIEHOCTH

Bnaodemu:



— 3aKOHOJATEIbHBIMH U TPABOBBIMH aKTaMH B 00JacTh 0€30MacHOCTH W OXpaHbl
OKPY’KaIOIIEeH Cpe/bl, TpeOOBAaHUAMH K O€30MaCHOCTH TEXHUYECKUX PETJIaMEHTOB B cepe
po(hecCHOHANLHOM e TEIbHOCTH,

—  Ccrmoco0aMy M TEXHOJIOTHUSMU 3aIUThl B UPE3BBIYAMHBIX CHTYAIUSX;

— TOHATUIHO-TEPMHHOJIOTUYECKUM arapaTroM B 001acTH 0€301acHOCTH;

— HaBBIKAMU DAlMOHAIHM3AIMU TPOPECCHOHATHHON NEATEIILHOCTH C IENbI 00ecredeHus
0€30IaCHOCTH Y 3aIUTHI OKPYKAIOIICH CPEIbI.

3. Kpartkoe cogep:xanue JUCUMIIJIMHbBI.

1. Benenue B 6e3omacHOCTb. OCHOBHBIC MOHATHS U ONpeneieHus. bezonacHocT U ycToiiunBoe
pa3BUTHE.

2. Yenosek u TexHocdepa. CTpyKTypa TEXHOCHEPHI i €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOe cOCTOsTHIE TeXHOC(Eph! U TeXHOCHEpHOI 0€30aCHOCTH.

3. Unentudukanus 1 BO3AEHCTBHE HA YETIOBEKA BPEIHBIX U OMACHBIX (DAKTOPOB cpeJibl OOUTAHHUS.
Knaccugukanus HeraruBHbIX (aKTOPOB Cpelbl OOMTAaHUS 4YelIOBeKa. XMMHUYECKHE HEeraTHBHbIE
dakTopsl (BpenHble BeliecTBa). MexaHMYeCKue M aKyCTHYECKHUE KoyieOaHus, BUOpaIusi U IIyM.
OJeKTpOMarHUTHbIE H3IydeHus M mnond. VoHusupyrouye u3ilydyeHue. ODJISKTPUYECKUH TOK.
Omnacubie Mexanundeckue ¢aktopsl. IIpomeccsl TOpeHUsT U TOXKAPOB3PHIBO-  OMACHBIE CBOICTBA
BEIIECTB U MaTepuasioB. CTaTHYECKOE 3IEKTPUUECTBO.

4. 3ammra YermoBeKa W Cpeabl OOWTAaHUS OT BPEAHBIX M OIMACHBIX (AKTOPOB MPUPOIHOTO,
AQHTPOIIOT€HHOI'0 M TEXHOT€HHOI'O MPOUCXOXKICHHSL.

OCHOBHBIE TPUHLIUIIBI 3AITUTHI. 3aIIATA OT XUMHYECKUX U OMOJIOTMYECKUX HETaTUBHBIX (PaKTOPOB.
3ammra OT PHEPreTHMYecKUX Bo3JeHcTBUH M (usnueckux mnoiseil. OOecrnieueHne 0€30MaCHOCTH
cucteMm, paloTarolIMX 10J JaBJ€HHEM. be3onmacHOCTh OJKCIUTyaTallid TpyOONpOBOIOB B
XMMHUYECKON MPOMBIIIJICHHOCTU. be3onacHas sKcITyaTalysi KOMIPecCcopoB. AHAIU3 U OLIEHUBaHHE
TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. OGecrieueHue KOMGOPTHBIX YCIOBHM s KU3HM U JeSTelIbHOCTH uyesioBeka. llonsTue
KOM(OPTHBIX WM ONTUMAJIbHBIX yCIOBUH. Mukpokaumar nomemnieHuid. OCBElIeHUEe U CBETOBast
cpelia B IOMELICHHH.

6. [lcuxo¢usnonoruueckue u IProHOMHUUECKHE OCHOBBI 0€3011aCHOCTH.

[Tcuxmyeckue mporecchl, CBOMCTBA U COCTOSHUS, BIMAONINE Ha 0€30MacHOCTh. Buabpl u ycnoBus
TPYZOBOH AESITETbHOCTH. DPrOHOMUYECKHNE OCHOBBI 0€30I1aCHOCTH.

7. UpesBblUaiiHble CUTYallMU U METO/IbI 3aIIUTHI B YCIOBUAX UX peATU3aIMH.

O6mue ceaenus o YC. Ioxap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 00bEKTaX.
Paguanmonnsle aBapuu. IlpuGopsl paguaninoHHOM, XMMHUYECKON pa3BeIKH U JO3MMETPUUYECKOTO
KOHTpoJIsl. Upe3BblualiHble CUTyallMM BOEHHOTO BPEMEHM. 3alllTa HacelleHUS B Ype3BbIYANHBIX
CUTyallUsX. YCTOMYMBOCTh (YHKIMOHMPOBAHUS OOBEKTOB OSKOHOMHKH B  UpPE3BBIYAHHBIX
CUTYaLUsX.

8. YmpapneHue 6e301acHOCTbIO JKU3HEAEATEIbHOCTH.

3aKkoHOJATENbHBIE W HOPMATHBHBIE IPaBOBBbIE  OCHOBBI  YIpaBJIEHUS  0OE€30MAaCHOCTHIO
KHU3HEIEeATEIbHOCTH. DKOHOMUYECKHE OCHOBBI yIIpaBlieHHsI 0e30macHOCThI0. CTpaxoBaHHE PUCKOB.
['ocynapcTBeHHOE yIipaBiieHHe 0€30MacHOCTbIO.

4. O0beM y4eOHO TUCUHMIITIHMHBI

Buy yuebnoit paboThl B 3aueTHBIX equanniax | B akameMm. gacax
O0mas TpyA0eMKOCTh JMCIUILTHHBI 4 144
AyIUTOPHbIE 3aAHSITHS: 1,33 48
Jlexun 0,89 32
JlaGopaTopHble pabOoThI 0,44 16
CamocrosiTejibHasi paboTa 1,67 60
[ToaroToBka K KOHTPOJIBHBIM paboTam 1,11 40
[TonroroBka kK 1a00PaTOPHBIM paboTaM 0,56 20
Buj nTOroBoro KOHTpOJIsi: IK3aMeH 1,0 36




AHHOTanUs padoyeil MPOrpaMMbl JTUCUUIIIIMHBI
«IIpoueccsl n annapaTbl XumMu4eckoi Texnonorum» (b1.65.17)

1. eab iMCHMNIMHBI:

BMECTE C JUCLMIITIMHAMU OO0LIEH XMMUYECKON TEXHOJIOINU, XMMUUYECKHX MPOLIECCOB U PEAKTOPOB
U JIp. CBsA3aTh OOINEHAYYHYI0 M OOLICHH)KEHEPHYIO MOJATOTOBKY XHMHKOB-TEXHOJOIOB, YTO
HEOOXO0AMMO IMpHU MOJArOTOBKE OakaJaBpOB IO JAaHHOMY HANpaBJIEHUIO JUIsI HAy4dHO-
UCCIIEIOBATEIbCKON, POCKTHOM AESATETBHOCTH U MPAKTHYECKON pabOThl HA MPEATIPHUSITHSX.

2. B pe3yabTaTe M3yYyeHUs] TMCUMILIMHBI 00y4alomMiica MO MporpamMMe GakajaBpuara
JMOJIZKEH .
Obnadams CIETYIONTUMA KOMITETCHIIMSIMU:

— CIIOCOOHOCTHIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIHH B ipodeccruonanbhoi aesreaproctu (OITK-1);

— TOTOBHOCTBHIO HCIOJB30BaTh 3HAHUSA O COBPEMEHHOW (U3NYECKOW KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA JUIsl TIOHUMAaHUS —
OKpYy»aroliero Mupa u siieauit mpupozsl (OI1K-2);

— TOTOBHOCTBIO MICIIOJIH30BAaTh 3HAHHUS O CTPOSHUU BEIIECTBA, IPUPOJIC XUMHUYSCKON CBSI3U B
Pa3IUYHBIX KJIACCAX XUMHYECKHX COCIUHEHWH IJIsi TIOHWMAaHHWs CBOMCTB MaTepHAIOB U
MeXaHH3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAIIUX B okpyskatoieM mupe (OIIK-3).

Buame:

- OCHOBBI TEOPHHU TIEpPEHOCA MUMITYJIbCA, TeIUIa U MACChl; MPUHIIMITBI (PU3HMYECKOTO MOICITUPOBAHHS
MIPOIIECCOB; OCHOBHBIC YPABHECHUS IBUKCHHSI )KUIKOCTEH; OCHOBBI TEOPUH TEIUIONIEPEaun; OCHOBEI
TEOpUH Maccolepeaayd B CHCTEMaxX CO CBOOOJHOM M HEMOIBW)KHOM IpaHuLed pasnena ¢as;
TUIIOBBIC TIPOIIECCHI XUMHYECKON TEXHOJIOTHUH, COOTBETCTBYIOIIHUE aIIapaThl U METOBI UX pacyueTa;
- METOBl IMOCTPOCHMS SMIIMPUYCCKUX M TCOPETHUYCCKUX MOJEICH XHMHKO-TEXHOJIOTHUCCKHUX
MIPOIIECCOB.

Yumems:

- OINpENEeNATh XapaKTep IBUKCHHS JKHIKOCTSH W ra30B; OCHOBHBIC XapaKTEPUCTHKH IPOIIECCOB
TEIUIO- U Maccolepenauyn; pacCYUThIBaTh MapaMeTphl U BBIOMPATh ammapaTypy A KOHKPETHOTO
TEXHOJIOTHYECKOTO TIPOIIecca;

- paccUMTHIBAaTh OCHOBHBIE XAapPAaKTEPUCTUKH XHMMHKO- TEXHOJOTHYECKOrO MpoIiecca, BHIOMpATh
PaIMOHATILHYIO CXEMY.

Bnaoems:

-  METOJlaMH TEXHOJIOTMYECKHUX pACUYeTOB OTACIBHBIX Yy3JIOB W JIeTAIed XHMHUYECKOTO
000pyI0BaHus;

-HaBBIKAMH MTPOCKTHPOBAHS TUITOBBIX allllapaTOB XUMUYIECKOW MTPOMBIIIJICHHOCTH;

- METOJIaMH OTIpEICTICHUS] PAIMOHATBLHBIX TEXHOJIOTHYECKUX PEXKUMOB PabOTHl 000pyIOBAHUS.

3. Kpartkoe coaep:kanue AU CHHUITUHBI

Mopayas 1. ['uaponuHamMuyeckue Mpouecchl U anmaparbl XUMUYECKOW TeXHOJIOrHnu. OCHOBBI
TEOpUM sBIEeHUN mnepeHoca. OOmMe 3aKOHOMEPHOCTH THIPOAMHAMHUKH, TeIJIonepeaauyd |
Macconepenaun. JXXuakoctu u rasel. ['mapoguHamuka. TedeHue B TpyOax m kaHamax. [lomoOGHOe
npeoOpa3oBanue ypaBHeHMs HaBbe-Crokca. bespa3mepHble INepeMeHHbIE -  KpPUTEPUHU
rupoarHaMuieckoro nogobus (dinepa, Pelinonpaca, @pyna, TOMOXPOHHOCTH), UX (U3HUYECKUN
CMBICH; IapaMeTpudeckue Kputepuu. KpurepuaiabHoe ypaBHEHHE JBM)KEHUS BSI3KOW JKHUIKOCTH.
Bri6op ckopocreid mortokoB. IlepemernieHue JKUIKOCTEH W Ta30B C IOMOIIBIO MAIIWH,
MOBBILIAOIINX JABJICHUE.

Mopayasb 2. TennoBsle MPOIECCH U allllapaThl XUMUYECKON TEXHOJIOTHH.
OcCHOBHBIE TEIUIOBBIE MPOIECCHl B XUMHUYECKOM TexHonoruu. JuddepeHuuanibHoe ypaBHEHHE
nepeHoca JHeprud B (opme TermnoThl. KOHBEKTHBHBIM TEPEHOC TEIUIOTHI. PaguaHTHBINA
TeruonepeHoc. Temonepeaaya B MOBEPXHOCTHBIX TEMIO0OMEHHHUKAX.

Moayas 3. [Iporieccs u anmapatsl pa3iefeHnus ToMoreHHbIX cucteM. (OCHOBHBIE
MacCOOOMEHHBIE MPOIIECCHI).



OcHOBBI MacCOOOMEHHBIX mporieccoB. JuddepeniuanpHoe ypaBHeHHE KOHBEKTUBHOTO TIepeHOCa
Macchl B OMHAapHBIX cpenax. Maccomnepenaua. MaTepualibHbINA 6ajJaHC HEMPEPHIBHOTO
yCTaHOBUBIIETOCS Mpoliecca. PacyeT MaccOOOMEHHBIX MPOLIECCOB U aIapaToB AJis CUCTEM C
OJIHUM pacCIIpeAeIsieMbIM KOMIIOHEHTOM.
Pacuer nmonepeuynoro ceuenus (quamMerpa) KOJIOHHBI; MPEAEIbHO TOMYCTUMAas U SKOHOMUYECKH
ONTUMAJIbHAS! CKOPOCTH CIUIOIIHOM (ha3bl. OCHOBBI pacyeTa BRICOTHI MAaCCOOOMEHHBIX aIMapaToB C
HENPEPHIBHBIM U CTYIIEHYAThIM KOHTAKTOM (a3. OO1ue npuHIUIIbl yCTPOUCTBA U KIacCU(PUKAIUSL
anmaparoB JJIsl MaCCOOOMEHHBIX MPOIECCOB B CUCTEMaX «Ta3(Iap)-KuaKocTb». OCOOeHHOCTH
KOHCTpPYKIUH abcopOepoB. OCHOBBI pacyeTa U anmnapathl Il TUCTHILISIUH.

Mopayas 4. OcHoBHBIE rHApOMEXaHUYeckue mporecchl. IIporeccsl U anmaparsl pa3zelieHus
TETEPOreHHBIX CUCTEM.
Pa3znenenuie >KUIKUX M Ta30BbIX I'ETEPOTEHHBIX CUCTEM B IOJie CHJI TsKECTH. TedeHue uepes
HEIOJIBUYKHBIE 3€PHUCTBIE U IICEBIOOKMKEHHbIE CI0M. DUIBTPOBAHNUE CYCIIEH3UI U OUMCTKA ra30B
OT MbUIeH HA PUIIbTPAX.

4, O0bem yueOHOl TUCUUIIIMHBI
Bcero V cemectp VI cemectp
Bunpl yueOHOI paboThI 3ay Ak Ak 3au
' ’ 3au. en. ’ " | Ax. gac.
el. Jac. yac. el
O01as Tpy10eMKOCTh
AMCUMILIMHBI 10 y4eOHOMY 10 360 5 180 5 180
IUIaHY
AyIMTOpHBbIE 3aHATHS 3,56 128 1,78 64 1,78 64
Jlexruu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
CamocrositessHas padora (CP): 4,44 160 2,22 80 2,22 80
CamMocTosTenpHOe U3YUYeHHE 4,44 160 2,22 80 222 80
pa3eNoB JUCIUILTAHBI
Bua KOHTpOJISA: IK3aMeH 2 72 1 36 1 36

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUIJIMHBI
«O0mas xumuveckasi Trexnosorus» (b1.5.18)
1. Heab AUCHUNIMHBI:

— TMOJy4YeHHE 3HAaHUW B 0O0JACTH peanu3aluil XUMHKO-TEXHOJIOTHYECKUX MPOIECCOB C
yueToM  (PU3UKO-XMMHUYECKMX  OCOOCHHOCTEH  MpOTEKAIIMX  peakuud, BbIOOpa
ONTUMAIBHBIX YCIIOBUN PeAIU3yeMBbIX ITPOIIECCOB,

— BBIOOpP A (HEKTUBHBIX PEAKTOPOB, MIPUOOPETEHUS HABBIKOB B COCTABICHUN MaTepUaIbHBIX U
TEIUIOBBIX OajaHCOB, B pacueTe IMPOILIECCOB M PEaKTOPOB HA OCHOBE MaTeMaTHYeCKOTO
MOJICTTUPOBAHUS;

— TMOJIy4eHHE 3HAHUI B 00J1acTH pa3pabOTKH SHEProcOeperarnmx XUMUKO-TEXHOIOTHUECKUX
cucteM (XTC), 6€30TXOMHBIX U MaIOOTXOJTHBIX TEXHOJOTHH Ha MPUMEpPE COBPEMEHHBIX

MIPOU3BOJICTB
2. B pesyabrare m3ydeHusi AMCHMILIMHBI 00y4alOLIUIiCA MO0 mporpamMme 0akajiappuara
JOJIZKEH

Obradoams CIEAYIOIUMU KOMIICTCHIIUSIMU:
— CIOCOOHOCTh M TOTOBHOCTHIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCIUILINH B ipodeccnonansHoi nesrensHoctr (OITK-1);



— CHOCOOHOCTh TIPUHUMATh KOHKPETHBIE TEXHWYECKHE pEUICHHs TpH  pa3paboTKe
TEXHOJIOTHYECKUX MPOIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MmociieacTBUi ux npumenenus (I1K-4).

3namo:
- OCHOBBI TEOPUU XMMHYECKUX IPOLECCOB U PEAKTOPOB;
- METOAOJIOTHIO MCCIEAOBAHUS B3aUMOJCHUCTBUS XUMUUYECKUX MPEBPAILICHUN U SIBJICHUN MEpPEHOca
Ha BCEX MaCIITa0HBIX YPOBHSIX;
- METOJIMKY BbIOOpa peakTopa v pacuéra mporecca B HeM;
- OCHOBHBIE PEaKIIMOHHBIE IPOLECCH M PEAKTOPbl XUMUYECKOM U OMOTEXHOJIOTHH;
- OCHOBHBIC TMPHUHIMUIIBI OPraHU3alMUd XHUMHYECKOTO IPOU3BOJICTBA, €ro HUEPapXUUYECKYIO
CTPYKTYPY, METOIbI OLIeHKH 3((HEKTUBHOCTHU MPOU3BOICTBA;
- OCHOBHBIE XUMHYECKHUE MPOU3BO/ICTBA.
Ymems:
- paccuuTaTh OCHOBHBIEC XapaKTEPUCTUKHA XUMMUYECKOTO MIPOIIECCa;
- BBIOpATh pallMOHAIIbHYIO CXEMY IPOU3BO/ICTBA 3a/IaHHOTO MPOIYKTA;
- OIICHUTH TEXHOJOTUIECKYIO 3()(heKTHBHOCTH TPOU3BO/ICTBA;
- BBIOpaTh 3 ()EKTUBHBIN THII peaKTOpa;
- POBECTHU PacueT TEXHOJOTMUYECKUX IMapaMeTPOB /IS 3aIaHHOTO MPOIIECCa;
- OIIPECIUTh NMapaMeTpbl HAUTYUILIEH OpraHU3aly NpoLecca B XMMUYECKOM PEaKTOpeE.
Braoems:
- MeTo/1aMu aHann3a 3HPEeKTUBHOCTH PAOOTHl XUMUYECKUX MTPOU3BOJICTB;
- METOJIJaMH pacueTa U aHaju3a MPOIECCOB B XMMUUECKUX PEaKTOpaXx, ONpeaeseHUs
TEXHOJIOTMYECKUX MOKa3aTeNei;
- METOJIJaMU BBIOOpA XMMUYECKUX PEAKTOPOB.

3. Kparkoe cogep:xkaHue TUCHUILINHBI
Moayab 1. Xumudeckasi TEXHOJIOTUSI U XUMHUYECKOE TTPOU3BOICTBO
1.1. OcHOBHBIE ONPEICIICHUS U MOJ0KECHUS.
XuMHYecKasi TEXHOJIOTHsI - HayKa 00 SKOHOMUYECKH, SKOJIOTMUYECKH U COIIMAIIbBHO 0OOCHOBAHHBIX
crocobax W TMpolieccax MepepadOTKH ChIPhS C W3MEHEHHEM €ero COCTaBa M CBOWMCTB IyTEM
MPOBEICHUS XUMHUYECKUX U (UBUKO-XUMHUYECKUX TPEBpAIIEHUN B TPEIMETHl MOTPEOJICHUS H
cpenctBa mnpousBoacTBa. OOBEKT XUMHUYECKOW TEXHOJIOTUHM - XHMHUYECKOE MPOU3BOJICTBO.
MexoTpacineBoil XapakTep XUMHYECKOM TEXHOJIOTMU. Pa3BUTHE XWMHUYECKHX NPOM3BOJICTB U
XUMHUYECKON TEXHOJOTUU. MecTo XMMHUYEeCKOW TEXHOJIOTUU B MPOMBIIUICHHON chepe U MeTo/I0B
XUMHUYECKOW TEXHOJOTUH B HEXUMHUYECKHX OTPACISAX MPOMBINIJIEHHOCTH. MeTOoAbl XUMHYECKOU
TEXHOJIOTMM — CHUCTEMHBIH aHallu3 W METOJbl MAaTEeMaTHYECKOro MoJeaupoBaHHs. CHCTEMHBIH
aHaJN3 CIIOKHBIX CXEM M B3aUMOJICUCTBUN SJIEMEHTOB CXEMbI — IMOHSATHE U COJIEP)KAHUE METOJa.
®u3nuecKkoe U MaTEMaTUYECKOE MOJIETUPOBAHKE, ONIPEIEIICHUE U OCHOBHBIE MOHSTHS, UX MECTO B
WH)XEHEPHO-XUMUUYECKUX HCCIEOBaHUAX U paszpaboTkax. Mecto u 3HAaYeHHE HATYpHOTO U
BBIYHMCIIUTENIBHOTO SKCIIEPUMEHTA.
Coneprkanue 1 3a7a4u y4eOHOTO Kypca.
1.2. Xumuueckoe mpou3BOACTBO.
[TonsiTHE O XMMHYECKOM TIPOU3BOJICTBE KaK O CHCTEME MalluH W amnmnapaToB, COEIMHEHHBIX
MaTepUalbHBIMU U SHEPreTUUYECKUMHU MOTOKAMH, B KOTOPBIX OCYIIECTBIISIIOTCS B3aUMOCBSI3aHHBIC
XUMUYECKHE TpEeBpaleHuss ©u (U3HUYECKHUE TMPOIECChl TMEepepad0TKH CHIPbS B TMPOIYKTHI.
MHOropyHKIIMOHATBPHOCTh XUMHUYECKOTO TPOM3BOJCTBA - IMONYYCHHE MPOAYKTOB, DHEPro- H
pecypcocOepexeHne, MUHUMHU3AIMS BO3JACHCTBUS HAa OKpYXKaromyro cpemy. OOmas cTpykTypa
XUMHYECKOTO TMPOU3BOJICTBA - COOCTBEHHO XHMHUYECKOE IMPOM3BOJICTBO, XPAaHEHUE CBIPhS H
MPONYKIIUHM, TPAHCIOPT, CHCTEMBI KOHTpoJisi U Oe3omacHocTH. OCHOBHBIE MOACHUCTEMBI
XUMHYECKOTO TMPOU3BOJICTBA - TMOJATOTOBKA CHIPbS M MATEpUAIOB, XHUMHYECKHE U (PU3UKO-
XUMUYECKHE MPEBPAICHUS. BbIICICHUE MTPOIYKTOB, 00€3BPEKMUBAHNE YTHIIN3ALUS OTXO0I0B, TEIJIO-
U JHeprooOecrmeueHue,  BOJAOIMOATOTOBKA,  YIpaBlIeHHE  MPOU3BOJACTBOM.  OCHOBHBIE
TEXHOJIOTHYECKHE KOMIIOHEHTBHI - CBhIpbE, BCIIOMOTATEIbHBIE MaTepuajabl, OCHOBHOW |
JOTIOTHUTETIBHBIA MPOJYKThI, OTXOJbI, DHEPTETUYECKUE PECYpPChl, 000pPYyI0BAaHUE, CTPOUTEIHHBIC
KOHCTPYKIUHU U IPUOOPHI, IPOU3BOJACTBEHHBIN MEPCOHAT.



KauecTBeHHBIC M KOJIMYCCTBCHHBIC TOKA3aTCIM XUMHYECKOTO IPOW3BOJICTBA: TEXHOJOTHYCCKUE
IIOKa3aTcJIin - HpOI/IBBOI[I/ITeJIBHOCTB U MOIIHOCTH HpOI/ISBOI[CTBa, BBIXO HpOI[yKTa, paCXOI[HBIe
KO3(QQUIMEHTBI TIO0 CBHIPHI0 M JHEPrUH, HWHTCHCHBHOCTH TIPOIECCOB, Ka4yeCTBO TPOIYKTA;
PKOHOMHYECKHE TIOKa3aTelid - Cce0eCTOMMOCTh NPOAYKTa, IPUBEICHHBIC 3aTpaThl, y/CIbHBIC
KalUTaJbHBIC 3aTPaThl, IPOM3BOJMUTEIBHOCTh TPYyHa; OSKCIUTyaTallMOHHBIC IIOKa3aTead -
HaOACKHOCTh U 6C3OHaCHOCTB q)YHKI_II/IOHI/IPOBaHI/ISI CHUCTCMBI, ‘IYBCTBI/ITGHBHOCTB, pCFYJII/IpyeMOCTB
U YIPaBIAEMOCTh IPOIECcca; COIMAIbHBIC MOKa3aTeld - BO3JACHCTBHE HAa OKPYKAMOIIYIO CpeAdy,
0e301macHOCTh OOCTY>KUBaHUS, CTETICHb MEXaHU3allUU U aBTOMAaTU3aIl1H.

1.3. ChipbeBbIe pecypcChl, BOJa U SJHEPTUsl B XUMHUECKOM IIPOM3BOJICTBE.

Knaccugukaiusi ChIppeBBIX PECYPCOB MO pa3IMYHBIM IpH3HAKaM - (a30BOMY COCTOSIHHIO,
MPOUCXOXKICHUIO, HMCTOYHMKAM. MuHepanbHOE ChIpbe (PyIbl W TMOJIE3HBIE HCKOIAEeMBIE),
OpPraHU4ecKoe TPUPOJHOE ChIpbe (TOPIOYHE HMCKOINAEMbIE), PACTUTEIILHOE M J>KUBOTHOE CHIPBE,
BTOPUYHOE CHIPhEC - WX HCIIOJIb30BaHWE W MyTH TepepaboTku. OCHOBHBIE CHOCOOBI MEPBUYHOU
00paboTKu ChIpbs (oOoraimieHrue, OYKMCTKA, IMOATOTOBKAa K TPAHCIOPTUPOBKE U IepepaboTKe).
[TonsiTHe, CYIIHOCT, ¥ MNPUMEPHl YIIAyOJCHHs WCHOJIB30BAHUS CBIPhS, KOMOWHHPOBAHUS
MPOM3BOJICTB M KOMIUIEKCHOU TIEpepaOdOTKHU ChIPbSI.

3HauCHUE W UCIIOJIb30BAHKE BOJBI B XUMHUYECKHUX IPOU3BOACTBaX. McTounmku Boabl. TpeboBaHus K
TEXHOJIOTUYECKON U OBITOBOM Boje. [IpoMBINITICeHHAs: TOJrOTOBKA BOJBI U METOJBI €€ OYUCTKU OT
npumeceid. OCHOBHBIC METOJBI KOHTPOJS KadecTBa BOJbL. JKOHOMHS BOJIOIOTPEOJICHHS B
pou3BOJICTBE. BO100OOPOTHBIE CHCTEMBI.

Bunbl ¥ UCTOYHWKM JHEPTHMH B XHUMHYECKOH MPOMBIIUICHHOCTH. MacmTaObl moTpeOiIcHus U
CrocoObl yMEHbIIIEHUSl JHepreTuueckux 3artpar. CylmHOCTP M TNPUMEPHl pereHepanuud  u
peKymnepanuy dHEPTHH. DHEPTOTEXHOJIOTHUECKUE CHCTEMBI. BTOPHYHBIC SHEPTeTUIECKIE PECYPCHI.

MOIIyJIb 2. TeopeTI/I‘leCKI/IC OCHOBBI XUMHWYCCKHX ITPOLHCCCOB U PCAKTOPOB

2.1. OcHOBHBIE OIPEACIICHHS U MOT0KEHUS

OU3UKO-XMMUYECKHE 3aKOHOMEPHOCTH XHUMHYECKUX TMPEBPAIICHUH - CTEXHOMETPUYECKHE,
TePMOJMHAMHYCCKHE, KUHeTHUeckne. [lokasarenm XWUMHYECKOrO TMpPEBpAIlleHUsT - CTCICHb
MpeBpalleHNs], BBIXO/ MPOAYKTa, HHTETpaibHasg U AuddepeHnnanbHas CeIeKTHBHOCTH, CKOPOCTH
pEeaKIny U MPEBPaICHUs PEarcHTOB.

2.2. XuMHYECKHE MPOLECCHI.

Omnpenenenne. Knaccupukanuss XMMUYECKUX MPOIIECCOB M0 Pa3IMUHBIM MPU3HAKAM - XUMHUYECKUM
(BUI XUMHUYECKOW peakluu, TEepPMOJMHAMMUYECKHE XapaKTepPUCTHKH, CXeMa IpeBpalleHuil) u
($a30BBIM (YHCIIO U arperaTHoe cocTosiHue ¢asz).

["'omorenHslil XuMHUecKuid npouecc. OnpenenacHue U NpuMepsl. BinsHue XUMHUYECKUX TPU3HAKOB
U YCJIOBMH MPOTEKAaHUs Ipoliecca Ha ero nokazarenu. CriocoObl HHTEHCU(PHUKALIUY.

[Tonsatne onTUManbHBIX TeMmmeparyp. ONTUMaibHbIE TeMIepaTypbl [uid OOpaTUMBIX U
HEOOpaTUMBIX K30- U SHIOTEPMUUECKUX PEAKIIHI.

['eTeporeHHslit (HeKaTaTUTUYECKHI) XUMHUYECKUH nponiecc. Omnpenenenue u npuMmepsl. CTpykTypa
mpolecca U ero cocrapistonue (craauu). HaOmrogaemass cKOpoCcTh XMMHUUYECKOTO MPEBPAIICHHUS.
Ob6nactu (peXrUMBbl) MPOTEKAHUS MPOLIECCa, JUMUTHPYIOLIAS CTAAUS.

['eTeporeHHbli XUMUYeCKUil mpouecc "ra3 (KUIKOCTh) - TBepAoe". OOocHOBaHME, MOCTPOEHUE U
aHaM3 MaTeMaTU4YecKOW MOJeNH M peakiuid ropeHus (mozens "cxxumaromasicss chepa') u
TOMOXUMHYECKOW (Moaenb ''c HeB3amMoAeucTByrommuM sapom"). Halmromaemasi CKOpoCTh
NpEeBpallieHUs, BpeMs IMpeBpalleHUs] M IyTH HWHTEHCU(UKAUHM JUId pa3InYHbIX oOnacTeit
MPOTEKaHUs mpolecca.

['eTeporeHHbI XUMUYECKHUH TMpoliecc "Ta3 (KUAKOCTH) - )KHUIKOCTh". OOOCHOBaHME, TTOCTPOSHUE U
aHaIM3 MaTematuuyeckoil monenu. HaGmromaemas ckopocTh mpeBpalieHuss U 00JacTH IPOTEKaHUS
nporecca. [lyru uHTeHCUBUKAIMY 11 Pa3TMUHBIX PEKUMOB IpOLECCa.

Karanutuueckuii mpouecc. Onpenenenue, Kiaccupukanms, TpuMepbl. [ eTeporeHHblid KaTaanu3 Ha
TBepJIOM Kartanuzarope. OOOCHOBaHME, MOCTPOEHHE W AaHAJIU3 MaTeMaTHMYeCKOW MOJeNnu Ha
KaTaJUTHYECKON MOBEpXHOCTM W B TMOPHCTOM 3epHEe Karaimu3atopa. HabOmiomaemass cKopocTh
npeBpalieHuss W o0sacTH  mpoTekaHus mporecca. CreneHb HCMOIb30BaHUS BHYTPEHHEH
noBepxHocTu. [1yTn nHTeHCHDUKAIMK KaTaTUTHYECKUX MPOIIECCOB.



2.3. XMHUYECKUE PEAKTOPHI.

Onpez[eneHHe W Ha3HAYCHUC XUMHYCCKOI'0 pCaKTopa. PeaKTOpBI B XUMHWYCCKHUX N HCXHMHUYCCKHX
OTpacisiX MPOMBIIUIEHHOCTH. O030p THUIOB XUMHUYECKUX PEAKTOPOB, X CTPYKTYPHBIE JIEMEHTHI
(peaKLII/IOHHaSI 30Ha, yCTpOﬁCTBa BBOJla W BBIBOJA, CMCHICHUSA, PA3ACIICHHUA KW PACHIPCACIICHHUA
IIOTOKOB, TEIJIOOOMEHHBIE 3JIEMEHTBI), OCHOBHBIE IPOLIECCHI U SABJICHHS B HUX.

CucremaTu3zanus IpoLECCOB B XMMHUECKOM PEAKTOpe N0 MacIITady UX MPOTEKaHUs: XUMUYECKast
peakuus, XMMUYECKHH ITPoLecC B 3JIEMEHTApHOM 00BbEeMe, ITPOLECChl B PEAKLIMOHHOM 3JIEMEHTE U B
peakTope B LEIOM, - MX B3aUMMOCBS3b M HEpPApXUUYECKas CTPYKTypa MaTEMaTUYECKOH MOIEIIH
nporiecca B peaktope. I[IpuMepsl npoeccoB B pa3anMyuHbIX BUJIAX XMMUYECKUX PEaKTOPOB.
Knaccugukarus npoueccoB B peakTopax Mo pa3jJIudHbIM IPU3HAKAM - BUJ XUMHUECKOT0 IpoLecca,
OpraHu3aius NOTOKOB PEareHTOB (CXeMa JIBUKEHUSI PETEHTOB YEPE3 peakTop, CTPYKTypa OTOKOB B
PEAaKIIMOHHON 30HE), OpraHU3alus TEIJIOBBIX MOTOKOB (TEIUIOBOM pEXUM, CXxeMa TEeII00OMEHa),
CTallMOHAPHOCTH MpoIiecca.

OO0ocHOBaHME U MTOCTPOEHHE MATEMaTHYECKOW MOJENH Ipolecca B peakTopax pazIMyHOro THUIIA
KaK CHCTEMbI YPaBHEHHI MaTepHAILHOTO U TEIUIOBOr0 0allaHCOB Ha OCHOBE JIaHHBIX O CTPYKTYpe
IIOTOKa, XWMHUYECKHUX IPEBPALICHUAX, SBJICHUAX IIepeHoca Tella W BellecTBa U HX
B3auMojieiicTBrr. CHucTeMaTu3anus W KIACCU(PUKALU MaTEMAaTHUYECKUX MOJIEJICH IMPOIECCOB B
peaxkTopax.

N3otepMuyeckne mporecchl B XUMUYECKOM peakTope. BiusiHue CTPYKTyphl MOTOKa (MAcaIbHOE
CMELICHUE U BBITECHEHHME), CTALMOHAPHOCTH Ipouecca (IPOTOYHBIA M MEPUOAUYECKHI),
[apaMeTpoB M YCJIOBHUH MpOTEKaHMs Mpolecca (TeMieparypa, KOHLUEHTpalus, JaBieHHE, 00beM
PEaKIMOHHON 30HbI, BpeMs), BHJa XHMHYECKOH peakuuu (MpocTas M CIOXHas, oOparumas u
HeoOpaThMas) M ee mapaMeTpoB Ha MPOQWIN KOHIICHTPALUK M IOKa3aTell MpoIecca B peakTope
(cTeneHpb MpeBpalleHus, BBIXO IPOAYKTA, CEIEKTUBHOCTD Iporecca). OCHOBHI pacueTa Ipolecca B
peaktope. ComocraBnenne 3(p(GEKTUBHOCTH IMPOIECCOB B PEAKTOPaX, OMUCHIBAEMBIX MOJIEIISIMH
U/1€aIbHOTO CMEIICHUS U BHITECHEHMUS.

HCI/I3OTCpMI/I‘ICCKI/IC MpouccCChl B XMMHUUYCCKHUX PCAKTOpPaAX. OpFaHI/ISaHI/Iﬂ TCIIJIOBBIX IIOTOKOB H
PEKMMOB B XMMHUYECKHMX peakTopax. Pacmpenenenue temmnepaTypbl, KOHLUEHTpalMd U CTENEHU
MMpEBpaAIICHUA B PCAKTOPC B PCKMUMaAX HACAIBbHOI0 CMCIICHUS U BBITCCHCHUA, aI[Ha6aTquCKOM uc
TerooOMeHoM. CBs3b TeMIlepaTypbl M CTENEHU IPEeBpaIleHUs] B aaMabdaTHYecKOM Ipolecce.
ConocraBieHue ¢ U30TEPMUUECKUM PEKUMOM. UHCIIO U yCTONYMBOCTh CTAllMOHAPHBIX PEXKUMOB B
peaKTopax UICaJIbHOIO CMEILIECHUS.

2.4. TIpoMblIIIIEHHBIE XUMUUYECKHUE PEAKTOPBI.

Ha KOHKpEeTHBIX NpUMEpax NPEIMETHO pacCMaTpUBAIOTCA IPOMBIIUIEHHBIE PEAKTOPBI  JUIsS
MIPOBEJCHUS MPOLIECCOB TOMOTEHHBIX, T€TEPOT€HHBIX M KaTaIUTUYECKUX - THUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH PeXHUMa, 00JIACTH UCTIOIb30BaHUS.

Mopayas 3. XuMuyeckoe Mpou3BOJICTBO, KaK XUMUKO-TeXHonornueckas cucrema (XTC).

3.1. CTpyKTypa 4 ONMCaHUe XUMUKO-TEXHOJIOTUYECKOWU CUCTEMBI.

XvMHYeCcKOe MPOU3BOACTBO Kak XMMHKO-TexHojornueckas cucreMa (XTC). Ilonsrue cucremsl u
XTC. CoctraB XTC: snemeHTsl, cBsi3u, moacucTeMbl. DneMeHThl X TC, kmaccudukanus mo BUILY
NpOLECCOB W  Ha3HaueHHIo. TexHoioruueckue cBs3w  dnneMeHToB  XTC  (moTokw).
[TocnenoBarenbHas, napaelbHas, pa3BeTBICHHAs, IIOCIENOBAaTEIbHO-00BOAHAsA (Oaiimac),
oOpaTHas (peIuKi) TEXHOJIOTHYECKHE CBSI3U. X cXeMbl 1 Ha3HaueHHe.

Onucanue XTC. Buast moneneit XTC - onucarenbHble U rpaduyeckue. OnucaTenbHble MOACTH -
XUMHUYECKasi cXxemMa M MmareMarudeckas Mojenb. [paduueckue Monaenu - (QyHKIMOHAIbHas,
TEXHOJIOTMYECKasl, CTPYKTypHasi M Apyrue (crneuuanbHble) cxembl. Ha3HaueHue, nmpuMeHEHHE U
B3aUMOCBSI3b MOJIEIIEH.

3.2. Ananus XTC.
[Tonsitue, 3agaun U pesynbrarsl aHanuza XTC - cocrosHue XTC, marepuanbHbIi U TEIIOBON
OaslaHChI, TOKA3aTEIN XMMHUECKOTO IPOM3BOCTBA.



CgotictBa XTC Kak CUCTEMBI: B3aUMOCBSI3aHHOCTh PEKUMOB 3JIEMEHTOB, Pa3Inune ONTUMATbHOCTH
3JIEeMEHTa OJIMHOYHOTO M B CUCTEME, YCTOMYUBOCTh U CYILIECTBOBAHUE CTAI[MOHAPHBIX PEXKUMOB U
Ap.

MarepuanpHblii M TEIUIOBOW OanaHChl. MeTOAHMKa COCTAaBICHHMS W pacdyeTa MaTepHajbHBIX WU
terioBbix 0anancoB XTC u ee moacucrem. OcoOEHHOCTH pacuera OalaHCOB B CXEMaX C PELUKIIOM.
®Dopmbl nipecTaBiIcHus 0aTaHCcoB (Ta0IHIIBI, TUATPAMMBI U Ip.).

MartepuanbHblii OanaHc A7 MacCOOOMEHHBIX W pEaKUHMOHHBIX 3JeMeHTOB. lMcmonp3oBaHue
CTEXHOMETPUYECKUX, TEPMOJMHAMUYECKMX ©  MeXK(a3HbIX OaTaHCOBBIX  COOTHOIICHHA.
CTexnuoMeTpu4ecKue COOTHOLIECHHUS M UX Pa3HOBUAHOCTH. CTENEeHb HMCHOJb30BaHUS CHIPHEBBIX
pecypcoB.

OHTAIBIUUHBINA, YHEPreTUYECKUM (110 TOJIHOM 3HEepruu) u 3xcepreruueckuit O6amancel u KII. Mx
COINOCTABIIEHHUE U UCIIOIb30BaHKE B aHanm3e XTC.

3.3. Cunres XTC.

[lonatue u 3afgauu cuHTte3da (nocrpoenHus) XTC. OcHoBHble 3Tanbl pa3paboTku XTC. Posb
MaTeMaTH4YeCKUX U IBPUCTUYECKUX METO/0B.

OcnoBuble KoHIenuu npu cuHTe3e XTC: MOJTHOE MCIOIb30BaHNE CHIPHEBBIX U YHEPreTUYECKUX
pPECYPCOB, MUHUMH3AIHSI OTXO0B, ONITUMAIILHOE UCIIOJIB30BAHUE anmaparypsl. VX comepikanue u
crocoObl peanu3anuu. KoMOMHUpOBaHHBIE MPOU3BOJCTBA, COBMEIIEHHBIE MPOLIECCHI, BTOPUYHBIE
DHEPTeTUYECKUE  PECypChl, HIHEPrOTEXHOJOTHYECKHE CHUCTeMbI, nepectpamBaemblie X TC,
3aMKHYTbI€, MaJIOOTXO/IHbIE IPOM3BOJICTBA - UX HOHATH, 0COOEHHOCTH U IPUMEHEHHUE.
OmHOpPOIHBIE TEXHOJOTHYECKUE CXEMBI: CHUCTEMa pEKYIepaTHBHOTO TerIooOMeHa, cucTeMa
pas3jieneHuss MHOTOKOMIIOHEHTHOW CMecH, cHcTeMa peakTopoB. OCHOBBI MOCTPOEHHsS HX
ONTUMAJIBHOU CTPYKTYPHI

MOIIyJIb 4. HpOMBIH_IJ'IeHHBIe XUMHUYCCKHUC ITPOU3BOACTBA.

XvUMUYEeCKUEe TPOM3BOACTBA pACCMATPUBAIOTCA TMPEIMETHO KaK peanu3alus H3YYEeHHBIX
TEOPETHUYECKMX OCHOB XHMHKO-T€XHOJIOTMUecKuX TmpoieccoB U XTC, KOHIENIuil MOCTPOCHUS
BbicokOd(hdektuBHOM XTC. OCHOBHOW akIeHT JAenaeTcss Ha (U3UKO-XUMUYECKHE OCHOBBI
KOHIICTIIINH TTOCTPOEHUSI TEXHOJIOTHYECKON CXEMBbI TPOU3BOCTBA U €r0 moAcucTeM. [Ipon3BoaCTBO
cepHoil kucinotel. [lpousBoacTBo ammuaka. IIpomsBoacTBo a3oTHOU kucnotel. IIpousBoacTBoO
CTHpOJIA.

Moayab 5. CoBpeMeHHbIE TEHEHIIUN B Pa3BUTUN XUMHYECKOW TEXHOJIOTHH.

Tekyiiee COCTOSIHUE XUMHYECKOHW MPOMBIINUICHHOCTA B MHPE M TEHICHLIHMH €€ pPa3BUTHA.
[lepcnekTUBHBIE UCTOYHUKH CHIPbSl U 3HEpruu. Knacrepuzauus XMMHUYECKONW MPOMBIIUIEHHOCTH.
CoBwmereHHbIe nporiecchl. [ mOKue u mepecTpanBaeMble TEXHOJIOTHYECKUE cXeMbl. HoBbIe X MMUKO-
TEXHOJIOTUYECKHE MPOLIECCH U CIIOCOOBI MOTy4YeHUs MPOAYKTOB. HaHOTeXHOMOTHS.

4. O0beM y4eOHOH JUCHUIIMHBI

. B 3aueTHBIX B akanem.
Buabl yueOHoii padorsl
SIMHATIAX gacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 7 252
AyIUTOpPHBbIE 3aHATHSA: 2,22 80
Jlexruu (JIek) 0,89 32
Cemunapckue 3aasatus (Cem) 0,89 32
JlabopaTopnsbie 3ansatust (J1ab) 0,44 16
CamocrositesbHas padora (CP): 3,78 136
Buja koHTpoOJIsI: JK3aMeH 1,00 36

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«CucTeMbl ypaBJieHHs] XHMUKO-TeXHOJIoruueckumu npomeccammn» (61.5.19)

1. Henp AuCHUIUIMHBI: JaTh 0a30Bble 3HAHUSA MO TEOPUM CHUCTEM YIPABJICHUS XHMHKO-
texHosioruueckuMu npoueccamu (CY XTII), npuBUTh HABBIKM M YMEHHE aHAIM3a CBOMCTB
XTII xak 0OBEKTOB yIpaBICHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHUUECKUX CPEZCTB



yIpaBiIeHUSI.

2. B pe3yabrare u3ydeHHusi JMCHUILIMHBI o0ydyalomuiics Mo mporpammMe GakajiaBpuara
JOJIKeH

Ognaoemy:

- BIQJICHUEM OCHOBHBIMH METOJaMH, crnocob0aMd U CpeICTBaMU IOJIyUYEHHUs, XpaHEHHS,

nepepaboTku WHGOpPMAIMK, HABBIKAMH PAOOTHI C KOMITBIOTEPOM KaK CpPEJICTBOM YIIPABICHUS

undopmanueii (OITK-5);

- CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBISITh TEXHOJIOTMYECKUH MPOIECC B COOTBETCTBUU C

pPErJIaMeHTOM U HCIIOJIb30BaTh TEXHUYECKHE CPEACTBA IS HM3MEPEHHUsS OCHOBHBIX IapaMeTpoB

TEXHOJIOTHYECKOT0 TPOoIiecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- CIIOCOOHOCTHIO BBISBIISITh U YCTPAHATH OTKJIOHEHUS OT PEKUMOB DPAOOTHI TEXHOJIOTHYECKOTO

000pyI0BaHUs M IMapaMETPOB TeXHOIOrnueckoro mpomecca (ITK-11).

3namy:

— OCHOBHBIE TIOHATHS TEOPUU YIIPABIICHUS;

— CTaTUYECKHC W JUHAMUYCCKUE XapaKTEPUCTHKH OOBEKTOB YIIPABJICHUS, OCHOBHBIC BHIbI CAY u
3aKOHBI PETYJTUPOBAHUS;

— TtunoBble CAY B XUMUYECKOW MPOMBIIIIICHHOCTH;

— METOJBI M CPE/ICTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTUYECKUX MMApaMETPOB; YCTOMUNBOCTH CAY;

— OCHOBHBIE MOHATUA O HenuHeHHbIXx CAY, peneiiHbIX CHCTeMax, JIOTUYECKUX alllOpUTMax
yIpaBiIeHUs, aJaNTUBHBIX U ONTUMAJIbHBIX CUCTEMAaX yIpPaBJICHHUS,

Ymems:

— ONpeaeNsTh OCHOBHbBIE CTATUYECKUE U TUHAMUYECKHE XapaKTePUCTUKU O0BEKTOB YIIPABICHUS;

— BBIOMpATH PaIMOHAIBHYIO CHCTEMY PETyIUPOBAHUS TEXHOJOTHYECKOrO MpOIlecca; OLEHUBATh
ycroiunBocth CAY;

— BBIOMPATh KOHKPETHBIE TUIIBI TPUOOPOB Jytst uarnocTuku XTI,

Braoems:
— MeToJaMH TEOpUHM AaBTOMATHYECKOTO pPErylWpOBaHMs, OpTaHM3allMk W pacuéTa CHUCTEM
ONTUMAJIFHOTO YIPABIEHUS MPOIECCAMU XUMHYECKON TEXHOJIOTUN HEOPTAHUYECKUX BEIECTB.

3. Kpartkoe coaep:kanue AU CHHIIUHBI

Mopayab 1. OCHOBHbIE MOHATHUS YNPABICHUSI XUMUKO-TEXHOJIOIMYECKUMHU MpoLeccaMu. 3HaueHHe
ABTOMATHUYECKOTO YIPaBJIEHUS ISl Pa3BUTHS XUMHUYECKOM MPOMBIIUIEHHOCTH. OCOOEHHOCTH
YIPABJICHUS XUMUYECKHM IPEAIPUATHEM M XUMHUKO-TEXHOJIOTMYECKHUM IIPOLECCOM. TeXHHUKO-
HKOHOMHMUECKUI A(PQPEeKT BHEIPEHUs aBTOMATU3WPOBAHHBIX CHCTEM YyIpasieHHs. Ponb cucrem
yhpaBieHUs] B o0ecrieueHnn 0e30MacHOCTH XMMHMUYECKOTO MPOU3BOJICTBA U OXPaHbl OKPYXKarolleH
cpenpl. OcHOBHBIE TepMHHBI U omnpezeneHus. Mepapxust ynpasieHus. OCHOBHbIE ITPHHIIMIIBI
ynpasineHus. Knaccudukanuss cuctem ynpaBieHus @DyHkuMoHanbHas —crpykTypa CAYVY.
Iloka3aTenu kayecTBa yIpaBICHUS.

Moayab 2. OCHOBBI TEOPUH aBTOMATHYECKOTO YIIPABJIECHUSI.

Marematnueckue monenn CAY. [Iunamuueckue xapakrepuctukun CAY. Hcnosb3oBaHue
onepanroHHOro ucuuciienus s ananmza CAY. TunoBele [UHAMUYECKHE 3BEHbSI. BpeMeHHbIe U
YaCTOTHBIE XaPaKTEPUCTUKH. DKBUBAJICHTHBIE ITPe0Opa30BaHus CTPYKTYPHBIX CXeM. Y CTOWYMBOCTb
munerHbix CAY ¢ oOpatHoit cBsi3pio. Kitaccudukammst ¥ OCHOBHBIE CBOWMCTBA OOBEKTOB
yhpaBieHusi. MeToapl OmpeAereHus CBOMCTB O0O0BEKTOB ympaBieHus. OCHOBHBIE 3aKOHBI
peryiaupoBaHus. Perynstopel Ha OCHOBE HMCKYCCTBEHHBIX HEHpOHHBIX ceTed. LludpoBpie u
pobacTHbIE CUCTEMBI yrpaBieHus. BbIOOp 3aKOHA perylMpoBaHUs U ONpeAeseHHe ONTHMAalIbHbBIX
[1apaMeTPOB HACTPOMKH IMPOMBIIIJIEHHBIX PETYISITOPOB.

MOIly.TIb 3. I/I3MCpCHI/IC TCXHOJIOTHYCCKUX MMapaMCTPOB XUMHUKO-TCXHOJIOTHYCCKOT'O IIponecca.
FOCYJIapCTBeHHaSI CUCTCMaAa MPOMBIINIIICHHBIX HpI/I60pOB n CpCACTB aBTOMAaTHU3allUH. OcCHOBHEBIE
TCPMHHBI U OIPCACIICHUSA MCTPOJIOTHHU. Metoasl I/IBMCpCHI/If/'I. CpCIICTBa I/ISMepI/ITeJILHOﬁ TCXHHKU,



WX CTaTHYECKWe M JUHaMHuueckue cBoiicTBa. [lorpemnoctu wm3mepenuii. CriocoObl Tepenadn
uHpopMmanuu Ha paccrosHue. OpraHuzanus aucTtaHoHHOM nuarHoctuku XTII. M3mepenue
OCHOBHBIX TEXHOJOTMYECKHX MapaMeTpOB: AAaBJICHUS, TEMIEPATYpbl, pacxoJa W KOJIMYECTBA,
YPOBHSI )HUJIKOCTH U CBHIITYYHX MAaTE€PHUAIOB, COCTaBa U (PU3UKO-XUMHUECKUX CBOWCTB BEILIECTB.
Moayab 4. OCHOBbI NPOEKTUPOBAHHS ABTOMATHYECKUX CHCTEM YIPABIEHUS XHUMHKO-
TEXHOJIOTUYECKUMH IIPOLIECCAMHU.

Ocob6ennoctu ympasinenus XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOTHUYECKHX TapaMETPOB:
pacxoja, JaBlieHUs, TemrepaTypsl, ypoBHs, PH. Texuuueckue cpeacrBa CAY. OcHoOBHbIC
Pa3HOBHUJIHOCTH YIPABISIOMIMX YCTPONCTB. THUIBI, XapaKTEPUCTHKUA U PAaCUYET HCHOJHUTEIbHBIX
MEXaHHM3MOB U PEryaupyromux opranoB. OgopmieHne NPOEKTHOTO 3a/aHus Ha aBTOMAaTH3aIUI0
TEXHOJIOTHYECKOT0 Tporiecca. BoiOop Touek M3MepeHHs, KOHTPOJIS, YIPaBIIEMBIX MapaMeTpOB U
yIpaBisomux Bo3aeicTBuil. CTaHAapThl U YCIIOBHbIE 0003HAUYEHUS JIJISI TEXHOJIOTMUYECKUX CXEM.
OcnoBubie cBeaenus 06 ACY TII B xumumdeckoit mpomsiiuieHHOCTH. [Ipumepsr ACY TII B
XUMUYECKON MPOMBINIIEHHOCTH. OCHOBHBIE BBIBOJABI 1O Kypcy. COBpeMEHHbIE TEHICHLUU B
pazsutuu CY XTII.

4. O0béM yueOHON AUCHUIIIMHBI

O0BEM
Bun yueOHoii paboTh B 3aueTHBIX B akagemmueckux
CIMHUTIAX gacax
O0mas TpyA0eMKOCTb JHCIHIIIHHBI 5 180
10 y4eO0HOMY ILIAHY
KonrakrHasi padora: 1,33 48
Jlextuu (JIek) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0 0
JlabopaTopnsie 3ausartus (JI3) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
CaMocCTOsTeIbHOE N3YUEHUE PA3/IeTIOB TUCIUTUIMHBI 2,67 96
Buj HTOroBOro KOHTpOJIs: 3a4eT/IK3aMeH 1 IK3. (36)

4.4.2. IncuMnJIMHbI BAPUATUBHOM 4aCTH.
OoszareabHble gucuumnub (61.B.0/1)

AHHOTanusA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«OCHOBBI 3KOHOMUKH U ynpasjenusi npoussoacrsom» (b1.B.O/1.1)

1. eab AMcUMNIMHBI

— TOJy4YeHHE CUCTeMbI 3HAaHUH 00 PKOHOMMYECKMX 3aKOHOMEPHOCTSIX (YHKIHOHHPOBAHUS
INPOMBIIIJICHHOTO TPOM3BOJICTBA B CHUCTEME HAIMOHAIBHOW SKOHOMHUKH, OOy4YeHHE
SKOHOMHYECKOMY MBIIUICHUIO M MCIOJB30BAaHUIO ITOJYYEHHBIX 3HAHMM B IPAKTHYECKOU
JeATEIbHOCTH.

— TMpuUOOpeTeHHEe CTYAEHTaMH TEOPETUYECKUX 3HAHUM 10 HKOHOMUKE TMPEANpUATUS U
MIPaKTUYECKOr0 UCIIOIb30BAHNS X B YIPABICHUN XUMUYECKUM IIPOU3BOJICTBOM;

— TOJy4YeHHE NMPHUKIAJHBIX 3HAHWHA B 00JacTH pa3BUTUS (OPM M METOJ0B SKOHOMHUYECKOTO
YIIPABJICHUS IIPEANPUATHEM B YCIOBUAX PHIHOYHON HYKOHOMUKH;

— OBJIAJICHUWE CTYJEHTAaMH OCHOBHBIMM  METOJAaMH  DEIICHHMsS  337ad  yIPAaBICHUS
MIPOU3BOACTBOM, B TOM UYHCIE HA NPEANPUATHIX XUMHUYECKOHM IPOMBIIUIEHHOCTH;
NOJyYeHWe 3HAHUH KOHKPETHBIX IIPUEMOB 1O OOECHEUeHHI0 U  IOBBIIICHUIO
3¢ (PEeKTUBHOCTH  yNpPaBIEHYECKOW JI€ATEIbHOCTH KOMIIAaHWHM, BKIIOYas XUMHUYECKYIO
IIPOMBILUIEHHOCTb.

2. B pesyabrare H3ydeHHs AUCHHUIIMHBI O0y4YalolIWiicsi MO MporpamMme O6akajiaBpuaTa

JMOJIKEH .

Obnadams CIETYIONTUMA KOMITETCHIIHSIMU:



— CIOCOOHOCTH  HWCIIONIB30BAaTh 3HAHUSI OCHOB OKOHOMHKM B  PaslWYHBIX cdepax
xu3HenesTenpHocT (OK-3).

— CHOCOOHOCTh AHAIM3MPOBATh TEXHUYECKYIO TOKYMEHTAlLMIO, MOAOUpaTh 000pyHOBaHHE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9).

Suame:
— OCHOBBI 2dKOHOMHKH B Pa3IMYHBIX c(hepax >KU3HEACATEITLHOCTH;
— HOpPMAaTHBHBIC NTPABOBBIC AKTHI, PETJIAMEHTUPYIONTUE ACATEIHHOCTD MPEIIPHITHS;
— METOJIbI pa3pabOTKU ONEPATHBHBIX U MTPOU3BOJICTBEHHBIX IJIAHOB;
— METOJIbI M CTIOCOOBI OTUTATHI TPY/A;
Ymemn:
— COCTaBIIATH 3asBKU Ha 000PYJOBaHUE;
— COCTaBJIATH OTYETHI 110 BHITOJHEHUIO TEXHUYECKUX 3aJaHHH;
— COCTaBJISATh TEXHUYECKYIO JTOKYMEHTAIIHUIO,
— OpraHu30BaTh padOTy KOJUIEKTHBA B YCIOBUAX JICHCTBYIOIIETO TPOU3BOICTBA;
— TOTOBUTh HCXOJHBIE JaHHbIE s BbIOOpAa U OOOCHOBAaHUS HAyYHO-TEXHUYECKHX H
OpraHU3aIlMOHHBIX PEIICHNH Ha OCHOBE SKOHOMHYECKOTO aHAJIN3a,
— pa3pabarbIBaTh ONEPATUBHEIC MUIAHBI PA0OT MEPBUYHBIX MPOW3BOJICTBEHHBIX MOIPa3/ICIICHUH;
Brnaoemw:
— METOJaMH W WHCTPYMEHTAMH IPOBEICHUS SKOHOMHYECKOTO aHaJM3a 3aTpaT U pPe3yiIbTaToB
JESITEIILHOCTH MPOU3BOJICTBEHHBIX TIOIPa3ICIICHUI;
— HUHCTPYMEHTAMH IJIAHUPOBAHUS U BBIIIOIHEHUS MEPONPUATUIN TIO TPOU3BOJICTBY MPOIYKIIHH;
— OCHOBaMH SKOHOMHYECKHMX 3HAHUH B PA3IMYHBIX cPepax KU3HEACATCIbHOCTH.

3. Kpartkoe coep:kaHue IMCUUILITUHBI

Mopnyas 1. Beenenne. OCHOBBI ppIHOYHON SKOHOMUKH

1.1 DxoHOMHYECKHE TOTPEOHOCTH, Oyiara U pecypcbl. DKOHOMHUYECKHE CUCTEMbl U UX CYLIHOCTb.
OO0111ecTBEHHOE MPOU3BOJACTBO M IKOHOMUYECKUE OTHOLIEHMS. [Ipon3BOACTBEHHBIE BO3MOKHOCTH
olmiectBa M HSKOHOMHUYECKHIl BbIOOp. KpHBas Npou3BOACTBEHHBIX BO3MOMKHOCTEH. 3akoH
yObIBaroleil MpeaesbHONM MOJE3HOCTUM. THUIBI U MOJAENN SKOHOMUYECKUX CHCTEM. OJIEMEHT
HKOHOMHUECKOW cucTeMbl. TpaaunnoHHas SKoHoMHYeckas cuctema. CoOCTBEHHOCTb: (OpMBI U
yTU UX NpeoOpa3oBaHMUsl.

1.2 PeiHOUHBINA MeXaHU3M clipoca U npeaioxenns. CoBeplleHHast U HECOBEpIIeHHAss KOHKYPEHLIUH.
ToBapHBIii (PHIHOUHBIN) TUI OOIIECTBEHHOTO IPOM3BOACTBA. CyIIHOCTh U YCIOBUS BOSHUKHOBEHUS
pbIHKAa. Buapl pelHKOB M uX cTpykTrypa. DyHKuum psiHKa. ToBap m ero coiictBa. Crpoc u
npeyioxkeHrne Ha pblHKE. [IoHSATHE «3IaCTUYHOCTBY. DNAaCTUYHOCTh CHOpOCa M MPEIOKEHUs,
ToueyHas 1 gyrosas. CoBeplIeHHAs! U HECOBEPIIEHHAs KOHKypeHIIMU. MoHononus. MakcuMusanus
npuObUIM MOHONIOIUCTOM. OJIUTOONHS.

1.3 IloHATHE HAMOHAIBHOW 3KOHOMHUKHU, OCHOBHBIE MAaKpO’KOHOMUYECKUE NoKa3aTenu. [lonarus
COBOKYITHOTO CIpOCa M COBOKYIHOTO MNPEIJIOKEHHUS, (DAKTOPBI, BIUSIOUIME HAa MX H3MEHEHHS.
[Torpebnenuss u cOepexeHus. OKOHOMUYECKUH Kpyroobopor. IlpousBoacrBo, oOMeH U
pacnpenenenue. [lorpednenue, coepexenne, MTHBECTUIIMH TOBAPOB U YCIYT.

1.4 dunancoBas cucremMa M (puHaHCOBas MOJUTHKA oOmiecTBa. ['ocyaapcTBEHHBIH OIODKET U
rocynapcTBeHHbIN noiar. Hamoru u Hamorosasi cucrema.

MopnyJb 2. DKOHOMUYECKUE OCHOBBI YIIPaBJIECHUSI IPOU3BOICTBOM

2.1 [IpeanpusiTie Kak CyObEKT PHIHOYHOTO XO35HCTBA. DKOHOMHUYECKHE 3aKOHBI 1 OCOOEHHOCTH UX
IIPOSIBJIEHUS Ha NpeAnpuaTun. Posb crienumanyicra XMMHUYECKON IpOMBIUIEHHOCTH. [Ipeanpustue B
CUCTEME PBIHOYHOI SKOHOMHKH. [Ipeanpusitue — kak cyOBeKT U OOBEKT MpeAnpUHUMATENbCKON
NeSITeIbHOCTH. 3aKoHoJaTenbHass 0aza MpeanpuHUMATeNbcKOM aedrenbHocTH. HopmaruHO-
MIPABOBBIE aKThl, PETIAMEHTUPYIOLIUE AESITeNbHOCTh NpeAnpusaTus. OpraHu3alOHHO-TIPABOBbIE
(dopMBl MpeANPUHUMATENLCKON AESITETbHOCTH U KpUTEpUH UX BblIOOpa. PopMBbl COOCTBEHHOCTH.
BHemHss 1 BHYTpeHHSISI cpefia pepHusITHSL.

2.2 MarepuanbHO-TeXHHYecKas 6a3a mpous3BoJcTBa. ChIpbeBas W TOIIMBHO-3HEpreTHyeckas 6aza
XUMHUYECKHX MpOU3BOACTB. IIpom3BoiacTBeHHas mporpaMMa M INPOM3BOACTBEHHAs MOLIHOCTH



npennpusaTus. KauecTtBo U KOHKYPEHTOCIOCOOHOCTh MPOIYKIMH. DKOHOMUYECKOE O0OOCHOBaHUE
BbIOOpa ChIphsl M TOILIHBA. PecypcocOepexeHne. ANbTepHATUBHBIE UCTOYHHUK CHIPhS M SHEPIUU.
OpraHuzanus CKJIaJCKOro X03siCcTBa.

2.3 MarepuaibHO-TEXHUYECKHE pecypchl mpeanpusatis. OCHOBHBIE NPOU3BOJCTBEHHBIC (DOHIIBI
XUMHUYECKUX NPEIIpUATUNA: TOHATHE, Kiaccuukamus U crpykrypa. [loHstue u cTpykTypa
OCHOBHBIX cpeicTB. OIleHKa OCHOBHBIX cpencTB. MeTosbl olleHKH OCHOBHBIX (hoHm0B. Ilokazarenu
MCIIOJIb30BAaHNUsI OCHOBHBIX NPOU3BOICTBEHHBIX (hOHI0B. MI3HOC 1 aMOpTHU3aIisl OCHOBHBIX (DOH/IOB.
Onenka 3G (QEeKTUBHOCTH  HCIOJB30BAHMUA  OCHOBHBIX  IPOHM3BOJCTBEHHBIX  (DOHIOB.
BocnpousBoactBo ocHOBHBIX cpencTB. OOOpOTHBIE CpPEeACTBA MPEANPUATHS: MOHATHE, COCTaB U
cTpyktypa. Hctounuku dopmupoBanus oO0OpOTHBIX cpeactB. OOGopadynBaeMOCTh O00OPOTHBIX
cpeactB. MatepuanpHble 3amackl Ha mnpeanpusatuu. OrnpenesneHue MOTPEOHOCTH B 0OOPOTHBIX
CpeICTBax.

2.4 Tpynosele pecypcbl npeanpustus. llepconan npennpustus u ero crpykrypa. OCHOBBI
OpraHu3aly TpyAda Ha NpeAnpusTtuu. DPQPEKTUBHOCTh HCIOJB30BaHUS MEpPCOHANa U paboyero
BpeMeHH. [IpowsBomuTenbHOCTh Tpyna W ominata Tpynaa. Opranuzanusi 3apaOOTHOM TMIIaTHl Ha
npennpustu. CoctaB M CTPYKTypa  NPOMBIIUICHHO-TIPOU3BOJACTBEHHOTO  IEpCOHAIA.
[Tpou3BOAUTENBHOCTh TpyJa: MOHSATHE, MOKA3aTelu W METOoAbl u3MepeHus. MuauBuayaibHas u
oOlIeCTBEHHAsT ~ MPOU3BOAUTENBHOCT,  Tpyda.  PesepBel 1M (akTOophl  MOBBIICHUS
IIPOU3BOIUTENIBHOCTH TpyAa. POpPMBbI, CUCTEMBI U pa3Mep OIJIAThI TPYAa HA IPEIIPUSITUH.

Moayasb 3. TeXHHUKO-9KOHOMUYECKUN aHAIIN3 UHKEHEPHBIX PelIeHu

3.1 Jloxonbpl U pacxolbl HAa MPOU3BOACTBO, U PEATU3ALUI0 MPOAYKIMH Hpeanpustus. M3aepxku
MPOU3BOJICTBA MPOIYKIMH (CE0ECTOUMOCTH), MPUOBLIL, PEHTA0EIBHOCTh U 1IEHOOOpa30BaHUE.
[lonsiTie 3arpaThl Ha MTPOU3BOACTBO U pEATM3AIMI0 MPOAYKIHMH (ceOecToMMOCTh). Bumel u
3HaueHue kinaccuduxarmu 3atpar. CTpyKkTypa 3aTpaT Ha MPOU3BOACTBO U PEATU3ALUIO MPOTYKIUH.
OcoOeHHOCTH pacueTa 3aTpaT Ha IPOU3BOJCTBO U PEATU3ALMI0 MPOAYKIMH B KOMILJIEKCHBIX
npousBojcTBaX. OCHOBHBIE MYTH CHW)XEHHsI 3aTpaT Ha MPOM3BOACTBO MPOAYKUUHU. J[oXombl
npeanpustus. [loHaTue npuObUTH U 10X0a MPENNPHUATHS, METOJBI UX pacueTra. PeHTaOenbHOCTS,
ee BUJIbI M METO/BI pacyeTa. [IyTu moBbIIeHUs MPUOBLIN U PEHTA0EIBHOCTH HA MPEANPHUSITHSIX.

3.2 [leHooOpa3oBaHue U 1IEHOBas MOJIUTHUKA. [[eHa Ha MPOIYKIMIO U MPUHIUIBI [IEHOOOpa30BaHMSL.
Buner nen. CtpykTypa LieHbI, cucTema LieH. B3aumocBssu 1eH u usaepxkek. LleHoBas monurtuka.
Pa3pabotka 11eHOBOI cTpaTreruu.

3.3 ®duHaHCOBO-KpEAUTHBIE OTHOIIECHUS MPEANPUATHA M cucTeMa Hajoroobioxenus. IloHsTue,
cocTaB U CTpykTypa (QuHaHcoB mnpennpustusd. CymHoOCTb, (QyHKUMHM U 3a7ayd  (UHAHCOB
npeanpustus. CoOCTBEeHHbIE U 3aeMHble (PMHAHCOBBIE pecypchbl. banmaHc 10X0M0B M PacxoioB.
Hanorosast monutuka. Ilpunuuner HanorooOnoxenus. Hamorm u miaTexu, yCTaHOBJICHHbBIE
3aKOHOJIATeNIbCTBOM: BUJBI, CTAaBKHU, OOBEKTHI HAJOTOOOJOXKEHHS W CPOKM YIUIaThl Halora B
OroKeT.

4.00beM yueOHOH THCHUITUHBI

Bun yue6HO# paboTh B 3agerHbIX B akazgem.
eIMHUIIAX qacax
O01as TPyA10eMKOCTh THCHUIIHHBI N0 Y4€OHOMY IJIAHY 4 144
AyIMTOpHBIE 3aHATHS: 1 32
Jlexmun 0,5 16
[TpakTHYecKue 3aHsITHS 0,5 16
CamocrosiTeibHas padora: 3 108
CaMoCTOsITeTbHOE H3YUCHHE PA3/ICTIOB AUCITUTUIHHBI 2 64
Buj uTOroBOro KOHTpOJIsi: IK3aMeH 1 32

AHHOTaUUs padoyeid NPOrpaMmbl JTUCUUILIIMHBI
«IIpaBoBenenune» (b1.B.0/1.2)

1. Heau q1ucOMNJIMHBI:
—  OBJIQJICHUE OCHOBAMH MPABOBBIX 3HAHMIA;




— (dopMupoBaHH€ TPaBOBON KYJIbTYpPbl aKTUBHOTO, 3aKOHOIIOCIIYIIIHOTO TpaXkJaHUHA.
2. B pe3yabrare u3yYyeHUs IMCHUIUVIMHBI OOy4YalOLWiicsl MO NporpamMmMme OakajaBpuara
JHOJIKEH:
Obnadams crnenyronumu o0mekyabTypHbIMU (OK) KoMIIeTeHIUsAMU:
—  CIIOCOOHOCTBIO HMCIIOJIb30BATh OCHOBBI MPABOBBIX 3HAHUH B Pa3IMYHBIX cdepax AeITeTbHOCTH
(OK-4);
3nams:
— OCHOBBI POCCHMCKON MNpaBOBOM CHUCTEMbl M POCCUHUCKOIO 3aKOHOAATENbCTBA, OCHOBBI
opranu3aiii U  (QYHKIMOHHPOBAHUS CyAEOHBIX M  HWHBIX  IPABONPUMEHHUTEIBHBIX U
MIPaBOOXPAHUTENbHBIX OPraHOB;
—  TIpaBOBBIC U HPABCTBEHHO-3TUYECKHE HOPMEI B chepe mpodeccuoHaTbHON AeATEIbHOCTH;
— TpaBOBBIE HOPMBI, PETYIUPYIOIIME OTHOLICHHE 4YeJIOBEKAa K YEJIOBEKYy, OOILECTBY,
OKpYXKaroIlEH Cpese;
— mpaBa U 00S3aHHOCTHU TpaK/IaHUHA;
—  OCHOBBI TPYAOBOI'O 3aKOHOAATEIIbCTBA;
—  OCHOBaMH XO3AHCTBEHHOIO IpaBa.
—  TIPaBOBBIE ACHEKTHI NPOPECCHOHATHHOMN IS TEITEHOCTH.
Ymemns:
— HCHOJB30BAaTh 3TUYECKUE W IPABOBbIE HOPMBI, PETYJIHUPYIOLUIME OTHOLIEHUE YEJIOBEKa K
YeNoBeKy, OOIIECTBY, OKpY)KaloIleld cpee, HCIOJb30BaTh IpaBa W CBOOOJBI 4YelOBEKa U
rpakAaHUHA [IPU pa3pabOTKe COLUATIbHBIX IPOEKTOB;
— HCHOJB30BaTh M COCTaBJIATh HOPMATHMBHBIE W IIPAaBOBBIE JIOKYMEHTBHI, OTHOCSIIHMECS K
npoecCHOHANBHOM AESITeNbHOCTH, MPEANPUHUMATh HEOOXOIMMBbIE MEpPHI K BOCCTAHOBICHHIO
HapYIICHHBIX 1PaB;
— peanu3oBbIBaTh TpaBa U CBOOOJBI UEJOBEKa M TpaxkIaHWHA B pa3IHuHBIX cdepax
KU3HEACITEIbHOCTH;
—  JaBaTh HPABCTBEHHYIO OLIEHKY KOPPYILHUOHHBIM IPOSBICHUIM.

Braoemw:
—  TOJIyYEHHBIMU ITPAaBOBBIMHU 3HAHUSMHU B TPO(HECCUOHATILHON U MHBIX cepax AesTEIbHOCTH.
3. Kpatkoe cogep:kanue AU CUUNIUHBI
ITonsitTue n npusHaku rocynapcrsa. @opmbl rocynapcrsa. @yHkuuu rocyaapcrtsa. llonatune un
npu3Haku npaBa. OCHOBHBIE MPABOBbIE CUCTEMBI COBPEMEHHOCTH. [IOHSATHE M BUABI MCTOUHHKOB
npasa. OnpeneneHne 3aK0Ha U MOJI3aKOHHBIX akTOB. JlelicTBE HOPMAaTUBHBIX NPABOBBIX aKTOB BO
BpeMeHnu. OOpaTHasi cuia 3akoHa. [loHsATHE TPaBOBBIX HOPM, MX CTpyKTypa. Cucrema rmpasa.
YacTHOoe M myOnuyHOE MpaBo. MarepuaiabHOe M IpolieccyanbHoe mpaBo. [IpaBooTHomeHHeE:
00BEKT, CYOBEKT U coziepkaHue mpaBooTHoIeHUH. IOpuandeckue GhakThl.
Konctutynus — ocHoBHoW 3akoH Poccuiickont ®enepanuun. deneparnBHoe ycrpoiictso Pd.
Cucrema rocyiapCTBEHHBIX OpPraHOB M NMpUHLMI paszeneHus Bnacreil B PD. lonsarue rpaxxaaHcrsa.
[Tpu3nanue, cobmtoAeHNe, 3alIUTa PaBHBIX MPaB JKEHIIUH M MYXXUMH KaKk OCHOBHAs 00s3aHHOCTh
rocyzapcraa.
[Tonsatne W mpeaMmer aaMUHHCTpaTuBHOro mpaBa. OOmas xapakrepuctuka Kogexca P 06
aJMUHHCTPATUBHBIX [PABOHAPYLICHUSAX. AJMHHHUCTPATUBHBIC TPABOHAPYIIECHUS: TIOHATHE H
NpU3HaKUd. AJMUHHACTPATHBHAsI OTBETCTBEHHOCTh: NMOHATHE W NpUHLUMIBL. [loHATHE, MpU3HAaKU u
BU/IbI IMUHUCTPATUBHBIX HaKa3aHUM.
[TonsiTME W mpeAMET YrOJIOBHOIO IpaBa. YTOJIOBHAs OTBETCTBEHHOCTh: IOHSTHE, OCHOBAHHE
BO3HUKHOBeHUs. [loHsATHE TmpecTyruleHus: TMNpu3HaKH, CcTpykTypa. CocTaB MpecTYIUICHHUS.
Coyuactue B npectymieHHH. OOCTOATENBCTBA, UCKIIIOYAIOUINE MPECTYNHOCTh AesHus. [lonsrtue,
LM ¥ BUJbl HAKA3aHUN. YTOJIOBHAsI OTBETCTBEHHOCTh 3a COBEPIICHHUE MPECTYIUIEHUH. Y CIIOBHOE
OCYXKJIeHHE, OCBOOOKICHHE OT YTOJIOBHOW OTBETCTBEHHOCTH. [IpeMeT 1 00BbEKT KpUMUHAINCTHKH.
Metonp! 1 3aaun KpuMUHANUCTUKY. [loHsTHE KpUMUHANUCTHYECKON nAeHTUGUKAH. OOBEKTH U
BU/JIBI KPUMHUHAIMCTUYECKON UACHTU(PHUKAINH. Kpumunnanucruueckas TEXHHKA.
Kpumunanucruyeckas TakTHKA.



DKOJOTMYECKOE TMPaBO: MOHATHE, MPEAMET METOJ M HMCTOYHUKHM HKOJOorudeckoro mnpasa PO.
IlonsTe, BUABI M CTPYKTypa DOKOJOTMYECKUX IIPAaBOHAPYIICHUM, OTBETCTBEHHOCTH 3a HX
COBEpLICHHUE.

[Tonsstue wunHOpManuu. OTBETCTBEHHOCTh 3a HApYIICHWE 3aKOHOJATEIbCTBA O  3aIIUTE
uHpopmauuu. l[ocynapcTBeHHas TaiiHA: IOHATHE, 3alllUTa, [PaBOBOE  PETyJIMpPOBaHUE
roCyJapCTBEHHOH, ciry>keOHO# u nHoi nnpopmaruu. Konpuaenuansnas napopmanus: moHATHE,
BH/IbI U 3alIUTA. 3aIUTa IEPCOHAIBHBIX JaHHBIX I'PaKIaHUHA.

IlonsTHE, IpEIMET U METOJ I'PaKAAHCKOro IpaBa. IIoHATHE rpa)kIaHCKOr0 MPAaBOOTHOIIECHHUS, €TI0
cneunuka. CTpyKTypa TIpa’KAaHCKOTO IpaBooTHoIEHHUs. IIpaBoneecnocoOHOCTh CyOBEKTOB
IPaXXJJaHCKOT'O MPaBOOTHOIIEHUs. ['pakaaHe Kak CyObeKThl TpakJaHCKoro npasa. dusndeckue u
IOPUIMYECKHE JIMIA: TOHSATHE, MpHu3HakH, kKinaccuukanus. IOpuanueckue daxtel. [IpaBo
coocrBeHHoctu. [lonstue aBropckoro nmpasa. Ilonsarue mnarenTHoro nmpasa. IlonsTue
uHTeIeKTyanpHo cobctBeHHOCTH (MC) m wmckmountenpHoro mnpasa. Kmaccuduxarmus UC.
Cucrema npaBoBOH OXpaHbl HHTEIUIEKTYaJIbHONH COOCTBEHHOCTH, aBTOPCKUX U MATEHTHBIX IPaB.
[lonsitTue  x03siicTBEHHOr0  (IpEANPUHUMATENBCKOTO0) mpaBa. IIpeamer  X03sMCTBEHHOTO
(mpenpUHUMATENBCKOI0) IIpaBa, IPU3HAKU, METOAbl IPAaBOBOro peryiaupoBaHus. Ilonsarue
XO34MCTBEHHOW U MPEATIPUHUMATEIIBCKOMN 1E€ATEIbHOCTH.

[TpaBoBO€e perynupoBaHHe CeMEIHBIX OTHOLICHUH. 3aKil0YeHue U mpekpaieHue Opaxa. IIpaBa u
o0si3aHHOCTH ponuTeneil u geredd. AnuMmeHTh.. DOpPMBI BOCHHTAaHUS JETEH, OcTaBIIMXCS 0e3
IIOTIEYEHUS POAUTEIIECH.

IIpeamer m MeTton TpymoBOro mpasa. TpyAoBOM JOroBOp: MOHSATHE, CTOPOHBI, COIEPIKAHHE.
Pabouee Bpems. Bpems otasixa. Tpynosie ciopsl. Jucuumiraa Tpyaa.

IlonssiTue w  uctokum Koppynumu. HopmaruBHoe omnpeneneHue kKoppynuuu. [IpuumHbl
pacripocTpaHeHuss koppynuuu. Haka3zyemble u HeHakasyemble (opMbl Koppynuuu. CKpbITbIe
(marentHble) Qopmbl KoppyniuH. DopMbl KOPPYHNIUHU-TIpECTyIUICHUs. DPOpMBI  KOPPYIIIHH-
npoctynka. @Dopmbl nonuTHYecKo koppynuuu. HopmaruBHBIE IpaBOBblE aKThl B cdepe
npotuBozaelicTBua  koppynuuu. ®DenepanpHplii  3akoH  oT  25.12.2008 Ne 273-®3  «O
IIPOTUBOAEHCTBUN KOPPYIILIUNY.

4. O0beM y4eOHOH JUCHHILINHBI

Bunsl yaeOHOM paboThI B 3auerHbIX B akagem.
SIMHHIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,9 32
Jlexru (J1) 0,45 16
[Tpaktiueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3a4yer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMILIHHBI
«Teopusi BeposiTHOCTEH M MaTemMaTH4eckasi crarucruka» (b1.B.O/1.3)

1.1Meap TUCHUIIHHBI

— (opMHpOBaHUE Yy CTYJEHTOB CHCTEMBbl OCHOBHBIX MOHSATUH, UCIOIb3yEeMBIX Ul MOCTPOCHUS
BaXHEHMIINX MAaTEMaTUYECKUX MOJIETIEH,

—  YMEHHE UCIOJb30BaTh MaTEMaTUYECKNE METO/IbI [Tl OITMCAHMSI PA3JIMYHBIX ITPOLIECCOB.

— (opMupoBaHH€e TOHUMaHUS 3HAUMMOCTH MaTeMaTHUYECKON COCTaBJISAIONIEH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKajiaBpa;

—  03HAaKOMJIEHHE C CUCTEMOM MOHATUH, UCIIOJIb3YEMBIX I ONMCAHUS BaKHENIIINX
MaTEMaTUYECKUX MOJIENIEH U MaTEMATUYECKUX METO/I0B, U UX B3aUMOCBS3bIO;

—  O3HAaKOMJICHHE C MPUMEpaMU MPUMEHEHHs] MaTeMaTHYEeCKUX MOJIeIe U METO/I0B;

—  (opMupOBaHKE HaBBIKOB M YMEHUI HCIIOIb30BaHH MATEMAaTHYECKUX MOJIENIeH 1
MaTEMaTUYECKUX METO/IO0B.

2. B pe3yJbTaTe M3y4eHUs1 AMCHMILIMHBI 00y4aloIMiics 10 mporpamMme 0akajaBpuara




JMOJIKEH:

Obaaoams cnepyromumu npodeccuonanbabiMu (ITK) kommereHIusIMU:

- CcrIOCOOHOCTBIO IUTAHUPOBATh M MPOBOJIUTH (U3UYECKHE W XUMHUYECKHE SKCIIEPUMEHTHI,

MPOBOANTHE 00paOOTKY WX pe3yabTaTOB M OICHUBATh TMOTPEIIHOCTH, BBIABUTATH THUIOTE3Bl M

YCTaHaBIMBATh TPAHULBI UX NPUMEHEHUs, MPUMEHATh METOJbl MATEMATHYECKOrO0 aHaliu3a MU

MOJICTTMPOBAHHSI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTo uccaenobanus (I1K-16).

3namo:

—  OCHOBBI TEOPUH BEPOSTHOCTEN U MATEMATUUYECKON CTATUCTUKMU;

— MaTeMaTU4YeCKHe TEOPUU M METOJbl, JISKAIIUE B OCHOBE IIOCTPOCHMSI MAaTEMaTHYECKHX
MOJICIICH;

—  OCHOBBI IPUMEHEHUSI MAaTEMAaTUYECKHUX MOJIENIEH U METOJIOB.

Ymemo:

—  BBIOMpaTh MATEMATUYECKUE METO/IbI, IPUTOIHBIC JIJISl PEIICHUs] KOHKPETHOM 3a7a4u;

—  HCIMOJB30BAaTh MATEMAaTUYECKHE MOHSATHS, METOAbl W MOJEIU ISl ONUCAHUS PA3TUYHBIX
IIPOLIECCOB;

—  BBIBJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, JIEKALME B OCHOBE KOHKPETHBIX ITPOLIECCOB;

—  HUCIOJB30BaTh OCHOBHBIE METO/IbI CTATUCTHUYECKON 00paOOTKH TaHHBIX;

— TNPUMEHSTh MaTEMaTUYECKUE 3HAHUS Ha MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMHU (YyHIAMEHTANbHBIX MaTEMaTHYECKHMX TEOpUA ¢ HaBBIKAMH HCIOJIb30BaHUS
MaTeMaTUYeCKOro amnmapara;

—  METOJIaMH CTaTHCTUYECKOI 00paboTKH nH(POpMAIIHH.

3. KpaTkoe conep:kanue QTUCHUNITUHBI:

Mopnyas 1. Teopus BepostHOocTel. CiryyaiiHble BETMUMHBI U UX 3aKOHBI paCIPEICICHHUS.

[Ipenmer Teopum BepoaTrHocTei. CiydaiiHple coObITHSA. [IpOTHBOMONOXKHBIE  COOBITHSI.
He3zaBucumelie coOprtusi. OTHOCHTENBHAS YacToTa. Kilaccnyeckoe u reoMeTpudeckoe OmnpeieiieHue
BEPOSITHOCTH. JIEMEHTapHas TEOpUsl BEpOSTHOCTE. MeTonapl BBIYMCIEHUS BEPOSITHOCTEM.
[TpocTpancTBO 3neMeHTapHbIX coObITHH. Kiaccuueckoe ormnpeneneHue BeposTHOCTH. Auredpa
COOBITHI: TEOpeMBl O BEPOSATHOCTH CYMMbI COOBITHH, MPOTHBOMOJOXKHBIX COOBITHH, cymMMma
BEPOSITHOCTEM HECOBMECTHBIX COOBITUH, OOpa3ymoIIMX TOJIHYI0 Tpynmy. AKCHOMAaTHUYeCKOe
onpezeneHue BepoATHOCTH. CTaTUCTUYECKOE ONPENEICHUE BEPOSITHOCTH. Y CIIOBHAsI BEPOSTHOCTD.
Teopembl O BEpOATHOCTH NPOU3BENEHUS 3aBUCUMBIX M HE3aBUCHUMBIX coObITHH. I[lomHas
BepoATHOCTb. [ToBTOpHBIE HcnbITanust. Popmyna beprymnu. JlokanpHas U MHTETpajibHAs TEOPEMBI
Myaspa-Jlamiaca. ®opmyna [lyaccoHa.

[TonsiTve ciydaiiHOM BenWYMHBL. JIMCKpETHBIE M HENPEPBIBHBIE CIydalHbIE BEJIWYUHBL. 3aKOH
pacnpeneneHus ciaydailHOM BennuyuHbl. DYHKIMS paclpeleieHus, €€ CBONCTBa, TIpaduk.
[InoTHOCTH pacnpesneneHnss HENpepbIBHOW Cilyd4aifHOW BeIMYMHBI (IJIOTHOCTH BEPOSTHOCTH).
dopmyna 1 BEPOATHOCTU NONAJIAHNS HETIPEPHIBHOW CIIyYalHOM BEJIMUYMHBI B JIaHHBIA MHTEPBAJL,
BBIPQ)KEHHBIN Yepe3 IUNIOTHOCTh BEPOSATHOCTH, T€OMETPUUECKUN cMbICT (popmyibl. buHomMHansHOE
pacupenenenue, pacnpeneneaue [lyaccoHa, paBHOMEpPHOE pacmpeneleHue, HOPMalIbHOE
pacpeneneHue, YKCIIOHEHIIMAIILHOE PACIIPEAEIICHUE.

Monayas 2. MaTemaTnueckasi CTaTUCTHKA.

[IpenmMer MaTemaTHuecKOM cTAaTUCTHKU. OCHOBHBIE 3aJaud MAaTEMaTU4YECKOW CTaTUCTHKU.
Brei6opounsiii Meroa. CraTucTudeckoe omucanue. BpiOopku. ['mcrorpaMma W TOJIMTOH 4YacToOT.
Cratuctudeckas (amnupuueckas) GyHKIMs pacrnpeaeieHus. BoiOOpouHble XapaKTepUCTUKUA U UX
pactpenenenus. CocrostenpHbie, JI(G()EKTUBHBIE CMEIICHHBIE W HECMEIICHHBIE OICHKH
napaMeTpoB. CTaTHCTHUYECKOE CPEIHEE, CTAaTUCTUYECKAas TUCIEPCHS] U CTAaTUCTHYECKOE CpellHEe
KBaJIpaTUYHOE KaK TOYEYHbIE OLEHKM HEW3BECTHBIX: MaTEeMaTHYECKOro OXKHUJaHHS, TUCIEpPCHUH,
CPEHET0 KBaJApPAaTUYHOIO OTKJIOHEHUS. [|OBEpUTENIbHBIE MHTEPBAIBI M WHTEPBAJIbHBIE OLEHKH.
JloBepuTenbHbIE OIEHKM HEM3BECTHOW BEPOSATHOCTH MO OoJbIIMM BbIOOpKaMm. [loBepuTenbHas
OLICHKa MaTeMaTHUYeCKOro OKMIAHWS IPU HEU3BECTHOM nucnepcuu. JloBepurenbHas OIEHKA
CpeIHEero KBaJpaTUYHOrO OTKJIOHeHHs. TouHble BbIOOpouHble pacnpereneHus: CreroneHta (t-
pacripenenenue), ®umepa-Crenexopa (F-pacnpenenenue), Ilupcona (y?-pacmpenencHue).



[IpoBepka cTaTUCTHYECKUX THUNOTE3. MareMarndyecKue METOAbl IPOBEPKM CTATHCTHYECKHUX
TUTOTE3. DIIEMEHTHI TEOPUU KOPPEIIALIUH.

4.00beM yueOHOH THCHUILIUHBI

B 3aueTHbIx B akanem.
Bunbt yueOHOM pabOThI eIUHULIAX yacax

O0umas TpyA0eMKOCTh AUCHMILIMHBI 110 3 108
yueOHOMY IVIaHY

AyIuTOpHBIE 3aHITHS: 1,33 48
Ulexmmm (Jlek) 0,44 16
[IpakTHueckue sansatus (I113) 0,88 32
CamocrositeabHas padora (CP): 1,67 60
Bujx koHTpoOJIA: IK3aMeH/3a4eT 3a0

AHHOTANUsA padoyeil MPOrpaMMbl TUCUUIIMHBI
«JIaGopaTopHbie padoTsl o oprannyeckoi xumumw» (b1.B.0/1.4)

1. Leab DMCHUIUIMHBI — MPHOOPETEHHE CTYACHTAMH OCHOBHBIX CHHTE3a OPTaHUYECKHUX
BEIIIECTB.

2. B pe3yabTare H3y4YeHUs JUCHMIJIMHBI CTYEHT JA0JIKeH:

Obnaoams crnepyromumu npodeccuonanbHbiMu KommneTeHusmu (I11K):

- CHOCOOHOCTBIO TUIAHMPOBATH M IMPOBOAUTH (PU3MUECKUE W XUMUYECKHE IKCIIEPUMEHTHI,
IPOBOJIUTH OOpPabOTKY MX pe3yabTaTOB U OLIEHHWBATh IOTPELIHOCTH, BBIIBUIaTh TUIIOTE3bI
yCTAaHABJIMBATh TPAHMUIBI MX TPUMEHEHHUS, NMPUMEHATH METOIbl MATEMaTHYECKOTO aHalu3a W
MO/ICIIUPOBaHHUsI, TCOPETUIECKOTO U dKCIIepUMeHTaIbHOro nccienoBanus (I1K-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS CBOMCTB XHMHYECKHX 3JEMEHTOB, COCIWHEHHHA U
MaTepHaioB Ha UX OCHOBE JUTS pelIeHus 3a1a4 npodeccruonanbHoi nesrenbroctH (ITK-18)

- TOTOBHOCTBIO H3y4aTh HAYYHO-TEXHHUYECKYI0 HWH(POPMAIUIO, OTEYECTBEHHBIH U
3apyOexKHbIii OnbIT 0 Tematuke uccnepoanus (ITK-20).

3uams:

—  TeXHUKY 0€30MacHOCTH B JaOOPAaTOPHH OPraHUYECKON XUMUH;

—  NPUHLHMIIBI 6€30M1aCHOTr0 O0pAIIEeHUs C OPraHNYECKUMHU COSAMHEHUSIMH;

—  METOJbI U BHJIbI XpoMaTorpaduu Ajs ONpeaeseHUs cocTaBa peakIMOHHON CMeCH;

—  TEOPETHYECKHE OCHOBBI CIOCOOOB BBIACICHHS, OUYUCTKH U UACHTHUPHUKALHUU
OpPraHNYECKUX BEIECTB;

—  OKCIIEpUMEHTAJbHBIE METOJIbI MPOBEACHUSI OPTaHMYECKUX PEAKINH, MPOTEKAIOIINX
10 PA3JINYHBIM MEXaHU3MaM;

—  OCHOBHBIE OOIMEe METOAMKHM B3aUMHOH TpaHCPOPMALMU KIACCOB OPraHUYECKHX
COCTUHEHUN.

Ymemo:

—  TPUMEHATh TEOPETHYECKHE 3HAHWS W IKCIIEPUMEHTAIBHBIE METOIBI HCCIICTOBAHUS
OpPTraHUYeCKOi XMMHHU NIPU PEIIeHNH MPOo(ecCHOHABHBIX 3a/1a4;

—  cthopmynupoBaTh npodieMy U 000CHOBATh BBIOOP MPUOOPOB U IKCIEPUMEHTAIBHBIX
METO/I0B MCCIIeI0OBaHU, IOCTABUTD LEJIU U 33]a4l M HAMETUTh IIYTH UX TOCTH)KEHUS;

—  CHHTE3UpPOBATh COCIMHEHUS TI0 MPETIOKEHHON METOTIKE;

— TIPOBECTH BBIJCICHHE W OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HAa OCHOBE
TEOPETHYECKUX 3HAHUI IO OPTraHMYECKOW XUMHH;

—  BbIOMpaTh pPALMOHANBHBIM CHOCOO0 BBIAETICHHUS M OUYUCTKH OPraHUYECKOTO
COEMHEHUS;

—  TPEenCTaBIATH JaHHBIE JTAOOPATOPHOTO WCCIENOBaHWS B  BHJAE T'PAMOTHO
0(pOpMIICHHBIX METO/IUK;



—  TPOBOAWUTH AHAINW3 M KPUTUYECKH OLIEHUBATh IOJTYYEHHBIE SKCIEPUMEHTAIbHbIE
JlaHHbIE, 00001IaTh U JeJIaTh 000CHOBAHHBIC BHIBOIBI HA 0a3e MPOBEAEHHBIX OMBITOB;
—  BBIOpaTh croco0 UACHTU(PHUKAIIMYA OPTaHUIECKOTO COCTUHEHHUS.
Braoemy:
—  KOMIUIEKCOM COBPEMEHHBIX AKCIEPUMEHTAIbHBIX METOAOB OPraHUYECKOH XHMHUHU
JUIs PEeLIeHNs] KOHKPETHBIX UCCIIE0BATENbCKUX 3a/1ay;
—  DKCHEPUMEHTAJIbHBIMU METOJAMHU IIPOBEICHUSI OPraHUUECKUX CUHTE30B.
—  OCHOBHBIMH METO/IaMH HJICHTH(PUKALNU OPTaHHUECKUX COCTMHEHUIN
—  npueMaMu 0OpabOTKH U BBIIEICHUS! CHHTE3UPOBAHHBIX BEIIECTB;
3HAHUSMM ~ OCHOBHBIX  3aKOHOB  OpPraHMYECKOM XUMHM JUId  CcoJeprKaTelIbHOMN
MHTEPIIPETALIMU [TOJIYYEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTATOB.
3. Kpartkoe cogep:xaHue TUCUHMILIHHBI
be3onacHbie mpreMBbl U paBuiia paboTHI B JIAOOPATOPUU OPraHUYECKONW XUMUHU.
OOume meronasl paboTel B Jlaboparopuu opranuueckoi xumuu. Ilocyna, Hambonee wacrto
npuMeHsiemas B saboparopuu. HarpeBanme. Oxnaxaenue. IlepememmBanue. MeTosl
UACHTUQUKAIIMM U OYMCTKM OpPraHMYECKHUX BellecTB. VaeHTUUKAIUs OpraHMYeCKHX BEIIECTB
IOCPEICTBOM  pa3nnyHbiX BUAOB Xxpomatorpapum (TCX, xpomarorpadpus Ha Oymare,
noHoobMeHHasi xpomarorpadpus, BOXX), remneparypsl miasineHus u pedppakromerpun. MeTosl
CHEKTPaIbHON NACHTUDHUKALIMY OPIraHUYECKUX COEITMHEHUH.
Ilenn m 3amauu 3KCIEpUMEHTa B OpPraHMYECKOM CcHHTe3e. TeopeTnyeckue OCHOBBI IIpolecca.
Bei0op ycnoBuit peakuuu. Pacuer cunresza. OOmue npaBuia MOATOTOBKM U MPOBEIECHUS CUHTE3a.
Texnuka Oe3omacHoctu. [Ipubop mis npoBenenus cuute3a. IlpoBenenue ombita. KoHTpomb 3a
XO0JIOM peakuuu. Beienenue, ouncrka u aHanu3 npoaykra. CHHTE3b! BEIIECTB Pa3IMYHbIX KJIACCOB
OpraHMuYecKUX coequHeHui. [IpoBeneHne sKCepuMEHTANbHBIX METOJJOB UCCIIEI0OBAaHUS PEAKIIUA.
[TpoBenenue peakiuii, MPOTEKAIOLIMX 10 MEXaHU3MaM:
- HyKJICO(DPUITbHOTO 3aMEIIEHHSI — CHHTE3 TaJIOT €HAIKAHOB,;
- HYKJIEO(UIBHOTO MPUCOCAUHEHHUS] — CHHTE3 CIOXKHBIX 3(UPOB KapOOHOBBIX KHUCJIOT, aMHUI0B
KapOOHOBBIX KUCIIOT, a30TCOACPKAIINX AIBbJIETUIOB U KETOHOB;
- 3JeKTPO(UIBHOTO 3aMeleHHs] B ApOMAaTHUECKOM PSAY — peakly HUTPOBaHMs, OpOMHPOBaHUS,
CyIb(UPOBAHNUS;
- peakuuil 1Ma30TUPOBAHNUS U a30COYECTAHNUS;
- peakuuwii oOkucieHuss (CHHTE3 aineTroHa, |,4-0eH30XWMHOHA, OCH30WHOW KHUCJIOTHI) U
BOCCTAHOBJICHMSI.

4. O0beM y4eOHOH JUCHHIINHBI

Bunsl yaeOHOM paboThI B 3auerHbIX B akazgem.
eIMHUIaxX qacax
O0mas TPyA0eMKOCTh JMCHUIIIMHBI 110 Y4eOHOMY IUIaHY 2 72
AyIuTOpHBIE 3aHSITHS: 0,89 32

Jlexuun (Jlek) - -

IpakTrueckue 3anarus (I13) - -

Jlaboparopus 0,89 32
CamocrositesibHas padora (CP): 1,11 40
Buja konTpoJsi: 3auer / 3k3aMeH - 3ader

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«Teoperuyeckasi IJIEeKTPOXUMHUSD)
B1.B.O/1.5

1. HeJ’Ib AUCHUIIVIMHBI — HpI/IO6pCTCHI/IC O6y‘-I3.IOH_[I/IMI/ICH 3HaHUN H KOMHCTCHL[I/Iﬁ B
obnact HAayY4YHBIX OCHOB DOJICKTPOXHUMHYCCKHUX  IIPOLECCOB, BKJIHOYAasA PaBHOBCCHBIEC U
HCPAaBHOBCCHBLIC SABJICHUA B JICKTPOXUMHUYCCKUX CUCTCMAX.




2. B pe3yabTaTe U3y4yeHHUs IMCHUILIMHBI 00y4alOlIUiics 10 nMporpamMMe 0akaJjaBpuara
JTOJIKEH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komneTenmsamu:

— CIOCOOHOCTBIO TUIAHUPOBATH U MPOBOAUTH (PU3UUECKUE U XUMUYECKHUE IKCIIEPHUMEHTHI,
IPOBOAUTH 00pabOTKY HMX pe3yabTaTOB MU OICHUBATh MOTPEUIHOCTH, BBIIBUTATH TUIOTE3BI U
YCTaHABJIMBAThL T'PaHUIBl HUX MNPUMCHCHHA, IPUMCHATH MCTOAblI MATCMATHYCCKOI'O aHaJIM3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U SKCIepruMeHTanbHoro uccieaosanus (I1K-16);

3HAamb».
— OCHOBHBIC IIOHATHUA u OIIPECACIICHUA TeOpeTquCKOﬁ SJICKTPOXHUMHHU, THIIBI
QJICKTPOXUMHYCCKUX CUCTCEM, X COCTABHBIC YaCTHU U CBOﬁCTBa;

ymemb:

— HaxXOZMTh B3aUMOCBSI3b MEXIY IPUPOJION JIEKTPOXUMHUYECKONW CUCTEMBI U IIPOLECCAMH,
KOTOpble MOTYT B HEW NpOTEKaTh; MNPaBHIBHO CHOPMYIUpPOBATH 3a7adyy NpPU ITOCTAaHOBKE
JIEKTPOXUMHUYECKOI0 UCCIEI0BAHUS U pa3paboTaTh IyTh €€ pelIeHUs;

e1a0emo:

— TEXHUKON M3MEpPEHUH PaBHOBECHBIX U HEPABHOBECHBIX MAPAMETPOB AJICKTPOXUMHUCCKUX
MIPOIIECCOB; METOJIaMH aHaJIN3a pPe3yJbTaTOB OMpPEAETCHUsS TEPMOAMHAMUYECKUX XaPAKTEPUCTHK
MIPOIIECCOB.

3. Kparkoe conep:kanue JIUCHUIIIUHBI:

— DJIEKTPOXMMUYECKHE CHUCTEMBbI, KIaCCU(PUKAIUS JIEKTPOJOB U 3JIEKTPOJIHBIX PEAKLIUH;
3akoHbl Dapanes;

— DJIEKTPOJHBIE IOTCHLMAJBL: ITOBEPXHOCTHBIM, BHEIIHWH, BHYTPEHHHW, TajbBaHU- U
BosbTa-moteHmanel, DJIC; HepaBHOBECHBIE OECTOKOBBIE MOTEHIMANBI, TOK OOMEHa; ypaBHEHHUE
Hepncra;

— HEpPaBHOBECHbBIE SIBIIEHHUS B PAaCcTBOpPAx 3JIEKTPOIMUTOB: AUPQPY3Usl U MUTpALUs HOHOB,
qucila IEPEHOCa; AEKTPOIPOBOAHOCTh PACTBOPOB, PACIUIABOB U TBEPBIX AIEKTPOJIUTOB;

4. O6bem y4eOHOl JUCHHILINHDI:

O6bem
Bunasr yue6HOI paboThI B 3a4eTHBIX B axazen. dacax
SIMHATIAX
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4e0HOMY IVIaHY 3 108
AyIHMTOpHBIC 3AHATHS: 48
Jlexuuu (Jlek) 16
JIaGoparophsie 3ansaTHs (JIab) 24
[Tpaktuueckue 3ansatus (I113) 8
CamocrosiTesbaas pa6ora (CP): 60
Bua uTOroBOro KOHTpoOJIsi: 3a4eT / IK3aMeH 3a0

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«AHcTpyMeHTaIbHbIE METOABI XUuMHYecKkoro ananu3a» (61.B.0/1.6)

1. Heab aucHMIJIMHBI: TpuUoOpeTeHne OOyJaroIMMHUCS 3HAaHUM 10 OCHOBHBIM
COBPEMEHHBIM (U3UKO-XUMHUYECKHMM METOJaM aHajiu3a, MPUMEHSIEMbIX B MPOMBIIUIEHHOCTH U
UCCIIEIOBATENIbCKOW paboTe, HEOOXOAWMBIX XHMHKAM-TEXHOJOraM Ul PELICHHs KOHKPETHBIX
3a7ja4 XUMUYECKOr0 aHaJIN3a.

2. B pe3yJbTare ndyueHusi JTMCHUIIMHBI CTYEHT JI0JI7KEH

Obnadams crnenyromumu npodeccuonansHbiMu KomiereHusamu (I1K):
- CIIOCOOHOCTHIO TPOBOJUTH AaHAIU3 CBHIPhS, MAaTEPUAIOB W TOTOBOW TPOIYKIIHH,
OCYILECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([1K-10);



- CIIOCOOHOCTBIO IIAHMPOBATh U MPOBOJUTH (PU3HUYECKHE U XMMHUYECKHE SKCIIEPEMEHTHI,
IPOBOJIUTH OOPa0OTKY pEe3y/lbTaTOB M OLIGHUBATh IOTPEIIHOCTH, BBIIBUTATh TUIOTE3bl M U
YCTaHABIMBATh TI'PAaHULBI MX INPUMECHECHMs, NPUMEHATh METOAbl MATEMaTH4YECKOrO aHaau3a M
MOJICTTMPOBAHHUSI, TEOPETUIECKOTO U IKCIepeMeHTaibHoro uccienosanus (I1K-16);

- TOTOBHOCTBIO IIPOBOJUTH CTAHAAPTHbIE U CEPTUDUIIMPOBAHHBIE UCIBITAHUS MaTEpUAJIOB,
usnenuit u TexHojoruueckux nporeccon (IK-17);

- TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUE CBOWCTB XMMHUYECKHMX JJIEMEHTOB, COCAMHEHHHU WU
MaTepHaOB Ha KX OCHOBE JIJIS pelIeHus 3a1a4 nmpodeccruoHanbHoi aesrenproctu (I1K-18):

3Hamp:

— TeopeTuyecKkrue oCHOBbI MeTog0B UMXA;

- iponecchl (pOpMUPOBAHUS AHATUTUIECKOTO CUTHAJA B pa3nudyHbix UMXA;

— paccMOTpEeHUe MPUHIMIIOB U3MEPEHUH B CTaHIAPTHBIX IPUOOpaX;

— ocHoBbI MeTposiorun UMXA B cootBercTtBuu ¢ pekoMmeHanusmu MIOITAK.—

ymemb:

- IPUMEHSTH IPHOOPETCHHBIE TEOPETUUECKNE 3HAHHS U MPAKTHUECKUE HABBIKHU B IIPO-

(beccroHaTbHOMN AEATEIBHOCTH /ISl PEIIEHUS] KOHKPETHBIX XUMHUKO-aHAINTHYECKUX 3a-

Aad,

enademp:

- merononoruet UMXA, mupoKo UCIOJIb3yEMbIX B COBPEMEHHOW aHAIMTUYECKOM MpaK-

THKE;

- CUCTEMOM BEIOOpA METO/1a KaYeCTBEHHOTO M KOJTMYECTBEHHOTO XMMUYECKOTO aHAIIN3a;

- OLICHKOM BO3MOYKHOCTEN METO/a aHAJIN3a;

- OCHOBHBIMH CIIOCOOaMHU METPOJOTHYECKONW 00pabOTKH PE3yIbTaTOB KOJINIECTBEHHOTO

XMMHMYECKOT0 aHaJIn3a.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Oobmas xapakrepuctuka NMMXA. OcCHOBHBIE HCTOYHHMKM IOTPELIHOCTEH pe3ysbTaToB
aHanmm3a U crnocoObl ux oueHku. OneHka mnpeaena OOHApYKEHHsI C MCIOIb30BAHUEM (OPMYIIBI
Kaiizepa ¥ cTaHZapTHOrO OTKJIOHEHUS MUHUMAJIBHOTO Jerekrupyemoro curaia no HMIOITAK.
JluHeiHbIN nHana3oH ompenensieMblx KOHIEeHTpauil. CrangapTHele 00pa3bl cocTaBa. OCHOBHBIE
AQHAJTUTUKOMETPOJIOTUYECKUE XapaKTePUCTUKH METOJ0B M pe3yJbTaTOB aHajiHM3a, CIOCOObI MX
OLICHKH: Tpenesn OOHapyXeHHs, KO3()pPHUIMEHT YyBCTBUTEIbHOCTH, TpaHUIIBl JHAla30HOB
OIPEACIAEMBIX CONEPKAHUM, CEIEKTUBHOCTh, NPELNU3UOHHOCTb, NPABUIBHOCTD, IKCIPECCHOCTD.
Mertoaasl mpobooTOOpa, pa3ieneHus U KOHIIEHTPUPOBAHUS BEIIECTB.

Mertononorus UMXA. IlpueMbl KOJTUYECTBEHHBIX HM3MEPEHHUH (METOX IpadyUpOBOYHOMN
3aBUCHUMOCTH,. BHEIIHET0 M BHYTPEHHEIro CTaHJIapTa, MeToj]| J100aBOK). AHaIUTHYECKHE U
METPOJIOTHUECKUE XapPAKTEPUCTUKU pa3IMYHBIX HMHCTPYMEHTAJIbHBIX MeTonoB. I[lonstue o006
aTTecToBaHHOU MeTonuke. [Ipo6iemsl BeIOOpa MeToaa ananuza. O6o6mennsie ceenenust o [OCT P
NCO 5725 (2002).

OO0mas xapakTepuCcTHKa CIIEKTPalIbHBIX METO/10B aHanu3a. Kiaccudukanus cnekTpaibHbIX
METO0B aHanu3a. llodydeHne XUMHKO-aHATIUTHUYECKOW HMHQOpPMALUMU MpH B3aUMOJEHCTBUU
AIIEKTPOMArHUTHOTO W3Iy4eHUs C BEHIECTBOM. ATOMHAas M MOJEKYJSApHAs CIEKTPOCKOIHSL.
AGCOpOIIMOHHBIE U YMUCCUOHHBIE METObI aHAIH3A.

ATOMHO-3MHMCCHUOHHBI  CIIEKTPAJIBHBIA  aHAIU3. TeOpeTHYecKne OCHOBBI  aTOMHO-
HYMHCCHOHHOTO CIHEKTpalIbHOTO aHanu3a. Mcrounuku Bo30yxaeHHs crekTpoB. KauecTBeHHas
XapaKTepUCTHKA AaHAJUTHUECKOTO CHUrHayia. VHTEHCHBHOCTH CIHEKTPAIbHBIX JIMHUH Kak Mepa
coJiepKaHus deMeHTa B npode. DakTopshl, BAUSIOMME HA MHTEHCUBHOCTD CIIEKTPAJIbHBIX JMHHM.
CrnekTpanbHble MpUOOPHI M CHOCOOBI PETHCTpAllMM  CHEKTpa. paciiu@poBKa SMUCCHOHHBIX
CHEKTPOB M MIACHTU(UKALUS DIEMEHTOB IO HUX CHEKTpaM. ATOMHO-’MHCCHOHHBIA aHaJU3 C
MHAYKTUBHO CBsI3aHHOM Iu1a3moi. KonmndyecTBeHHbIN aHann3. ATOMHO-3MUCCHOHHAs (OTOMETpUS
IUIaMEHHU. ['a30Bble IIaMeHa Kak BUJbl HU3KOTEMIEPATypHOH Iia3Mbl. biok-cxema MiamMeHHOro
doromeTpa. Bo3mokHOCTH MeTOJa WM €ro OrpaHUyYeHUs. AHUOHHBIM U KaTHOHHBIN 3 EKTHI.
Ob6nacTu NpUMEHEHHSI.

ATomMHO-a0copOnmoHHast ~ crmekTpoMerpus. OOmas  XapakTepucThka  MeTojla |
AQHAJTUTHYECKOTO cUTHaia. lloriomeHne 3MeKTpOMarHuTHOTO M3Iy4YeHHUsI CBOOOTHBIMH aTOMaMH.



brok-cxema mpubopa. Mcrounmku MOHOXpoMaThyeckoro wu3iaydeHus. CrocoObl aTOMH3alUH
npoObl. CpaBHEHHE aHAIUTHYECKUX XapaKTEPUCTHK METOAOB AaTOMHOW abCcOpOIMHM M aTOMHOU
SMHUCCHH.

AHanuThueckas MOJEKYyJspHas CHEKTPOCKONHA. MeTonbl ONTHYECKON MOJIEKYISIpHOU
CIEKTPOCKOINNHU. XapaKTEepPUCTUKA AaHATUTUYECKOro curHaia. [lorionieHue 37aeKTpOMarHUTHOIO
U3IIy4EHUS] MOJIEKYJIaMU. OJIEKTPOHHBIE IEPEXOAbl U CIEKTPHI IMOIVIOMIEHHUS MOJIEKYJ. 3aKOH
byrepa-Jlam6epra-bepa. Momnspusbriii ko3ddunuent noriomenus. CrnekTpopoToMeTprUIecKuil u
doromerpuueckuii ananu3. ONTUMU3AIMS YCIOBUH aHAIMTHYECKUX onpeaeneHuid. OTKIOHEHHS OT
3akoHa byrepa-JlamOepra-bepa. Anmaparypa s cHekTpo- B (OTOMETPUUYECKUX H3MEPCHHI.
TouHocTh pe3ynbraToB (oToMeTpuueckux omnpeaeneHuil. Juddepenunansuas doTomerpus.
Metoap! crieKTpo(hOTOMETPHUECKOTO TUTPOBAHUSI.

Onyopumerpudeckuii ananus. llpupona aHanmuTHyeckoro curHaia (QIyopecueHlud U
dochopecuennnu. KBaHTOBBIE ¥ dHEpreTHUecKUid BBIXOABL. DaKTOphI, BIHUAOIIME HA
MHTEHCUBHOCTh  (uyopecueHuuu.  TemmeparypHoe M KOHIEHTPAllMOHHOE  TYIICHHE
¢duyopecueHy. 3epKalibHas CHUMMETPHUSl CIIEKTPOB TOMJIOIIEHHUS W HCIyCKaHusa (TPaBUIIO
JleBmuna). 3akoH BasuioBa. Cxema GiayopuMETpHYECKUX H3MEpeHH. BBIOOp MepBHUYHOTO H
BTOPUYHOTO CBETOMMIBTPOB. ['pagynpoBoUHas 3aBUCUMOCTD 1 KOJIMYECTBEHHBIN aHAIIN3.

TypOunumerpuueckuii u HedenoMeTpuyeckuil MeTonbl aHanu3a. PaccesHue cBera
JUCIEPCHBIMU cucTeMaMu. CBSI3b ONTHYECKON MJIOTHOCTU JIUCIIEPCHON CUCTEMBI C KOHIIEHTpaIel
ompezenseMoro BemecTtBa. KodQpUIMEeHT MyTHOCTH cHCTEMBbI. TeopeTHYecKHe OCHOBBI
Typoumumerpun U Hedermomerpun. YpaBHenue Pomes. CpaBHUTENbHAass XapaKTEPUCTHKA
AHAIUTUYECKUX CHUTHAJIOB B TypOMAMMETpUU U HedenomeTpuu. TpebGoBaHusl, MpeabsIBIseMble K
HCIIOJIB3YEMBIM AHAIMTUYECKUM PEAKIUAM.

OOmiasi XapakTepUCTHUKa AIIEKTPOXMMUYECKUX METOJOB aHaiM3a M UX KiacCHUpUKaLus.
Knaccugukanusi 35eKTpoAOB B DIEKTPOXMMHUYECKHX MeToaax aHanmu3a. llomspuzyemble WU
HEMOJISIpU3yeMble 3JIEKTpoAbl. Vcrmonb3yeMble XHMHUUYECKHE W 3JEKTPOXMMHYECKUE PEeaKIMH,
TpeOOBaHUs, MPEIBABIIEMbIC K 3TUM peakiusaM. Bozmoxunoctn IXMA.

KongykromeTpus 1 KOHIYKTOMETpUYecKoe TUTpoBaHue. OO0Ias XxapakTepucTUKa METOo/a.
AHaJIUTHYECKUN CHUTHAl B KOHJIYKTOMETPHUH. YelIbHas M AKBUBAJIEHTHAsl AJIEKTPONPOBOJHOCTD
pacTBOpPOB  DJIIEKTPOJIUTOB. ITonBu>XHOCTB VOHOB. [Tpsmas KOHAYKTOMETpUS "
KOHAYKTOMeTpuuyeckoe TUTpoBaHue. Kpusbie TuTpoBanus. @akTopsl, BIMSIONIME Ha BUJ KPUBBIX
TuTpoBaHus. llpuHIUMNMaNbHAsg cXemMa YCTAaHOBKM JUISI KOHJIYKTOMETPUYECKHX W3MEPEHHH,
HCIIONIb3YyEMBbIE 3JIEKTpoabl. Bo3MoxHocTn Merona. IIpumeps! onpenenenuil. BeicokouacToTHOE
TUTpOBaHKE. Bo3MOXHOCTH MeTO1a.

[ToreHnmomeTpuss ¥ NOTEHIMOMETPUYECKOE TUTPOBAHME. MHIMKATOPHBIE JJIEKTPOABI U
NIEKTpOAbl CcpaBHEHHdA. [loTeHmMan nayeKTpola Kak aHAJIUTUYECKU curHan. IMonomerpus.
JlonHanoBckuil U 1uddy3nonHsil noteHuuansl. Kiaccupukanys HOHOCETEKTUBHBIX 3JIEKTPOIOB.
VYpaBHenne Huxonbckoro-OlizeHMaHa. MeTolbl KOJWYECTBEHHBIX OIPENEICHUM M YCIOBHA HX
npumenenud. llpsamas norenumomerpusi (pH-merpusi, noHomerpusi). Bo3MokHOCTH MeTona.
Mertonb! TuTpoBanus. OOpaboTKa KPUBBIX MOTEHIIMOMETPUYECKOIO TUTPOBAHMUSL.

Bonbramnepomerpuueckre Meronbl aHanusza. Kiaccuueckas mnossporpadus. Ilomsipo-
rpamMMbl. MHTepnperanusa mnonsporpamMMm. OCTaTOYHBIM M KOHJEHCATOPHBIM TOKU. YpaBHEHHE
nossiporpaduaeckoit BosHbI [ elipoBckoro-Mnbkouya. [loTeHIInam moqyBoJIHBI KaKk KadyeCTBEHHAs
XapaKkTepUCTHKa AaHAJIUTUYECKOTO cUrHaia. BwiOop u Ha3HadueHue mnossiporpaduyeckoro Qona.
[TpenenbHbli AP HY3NOHHBIN TOK KaK KOJIMYECTBEHHAs! XapaKTEPUCTUKA aHATUTUYECKOTO CUTHAIA.
Amnepomerpuyeckoe TUTpoBaHue. OOmas XapakTepUCTHKAa METOJa M aHAIUTHYECKOTO CHUTrHaja.
Br16op ycnoBuii amnepoMerpuueckux u3mepenuil. [IpuHuunuanbHas cxema aMIepoMeTpHUecKOro
tuTpoBaHus. Kpusele TuTpoBanus. [IpuMepsl IpakTHUECKOrO UCIIOIB30BAHUS METO/A.

Kynonomerpruecknii MeTo aHaIn3a

Knaccudukanus Metos10B KyiaoHoMeTprun. KolndecTBO 3/IeKTpHUeCcTBa KaK aHATUTUYECKUN
curHain. [Ipsmass KyJIOHOMETpUS UM KYJIOHOMETPUYECKOE THUTpoBaHMe. Pacuer koimnuecTBa
NIEKTPUYECTBA, 3aTPAauYE€HHOTO HAa  JJIEKTPOXMUMMUYECKYK peakuuio. KynoHomerpuueckoe
TuTpoBaHue. BpiOop Toka oanekTponuza. IlpuHnunuanbHas ~cxema  yCTAHOBKU  JUIA



KYJIOHOMETPHUYECKOTO TUTPOBAHUS. ITpakTnueckoe IIPUMEHEHHE METOJa.
OnexTporpaBuMeTpudeckuii aHamu3. OO011as XapaKTepUCTUKA METOAA U aHAJTMTUYECKOT'0 CUTHAIA.

OOmiast  XapakTepuCTHKa XpoMaTorpauyeckux MeToA0B. TeopeTHuecKkue OCHOBBI
xpomarorpaduyeckux MeToAoB. Xpomarorpamma. Ilapamerpsl yaepkuBanusi. KauecTBeHHas u
KOJINYECTBEHHAs] XapaKTEePUCTHKH AHAJINTHYECKOTO0 CHUTHala B KOJIOHOYHOH Xpomarorpaduu.
OU3MKO-XMMUYECKHE OCHOBBI Xpomarorpaduyeckoro mpouecca. Kiaccupukamnuss MeTomoB
Xpomarorpauu Mo arperaTHOMy COCTOSHHMIO (a3, 10 MeXaHM3My pas3feleHus U Ccrocoly
oopmuenus npouecca. CTeneHp pa3ieleHus U KpUTepuil cenekTuBHOCTU. Kputepuii pa3aeneHus.
OnTumMuzanus nporeccos pasaeneHus cmeceit BemectB. Koadduuunent pacnpenenenus. OcHoBHOe
ypaBHeHHe XpomaTorpapuu. Casi3b (OpMbI BBIXOJHOW KPHUBOM € M30TEpPMON pacmpereneHHs B
KOJIOHOYHOUM Xpomatorpaduu. BeicoTa, sKBHBalieHTHas TeOpeTHdecKoil Tapenke. KuHermueckas
Teopus XxpomaTtorpaduu. YpaBHeHue Ban-/leemrepa.

l'azoxuakoctHas xpomarorpadus. OOmas xapakTepucTuka Metoaa. lIpuHIMMUaNbHAS
cXeMma ra3oBoro xpomarorpada. YCTpolcTBO M Ha3HadeHUE y3J0B Xpomarorpada. TpebGoBanus,
MpeIbsBIsEMbIe K HEMOJBIKHOW W TOJABWXKHOW (azaMm. JlerekTopbl. MeToabl HIeHTU(DUKAIMH
BEIIECTB B Tra30BOi xpomarorpaduu. MneHTudukanms KOMIIOHEHTOB pa3lesIIeMbIX CMece ¢
MIOMOIIBIO JIOTapU(MUYECKUX HWHIEKCOB yaepxkuBaHusa. CrocoObl KOJIMYECTBEHHOTO aHAIIN3a.
[TprMepbl MpakTUUECKOTO UCIIOIb30BAHUS Ta30BOM XpoMaTorpaduu.

Kunkoctaas xpomartorpadus. Knaccudukanus MeTomOB KHIKOCTHOH XpoMaTrorpagum.

Ocob6ennoctu BOXX. [IpuHuunuaneHas cxema >KHUJKOCTHOro Xxpomarorpada. TUbl 1eTEKTOpOB B
BDXX. XunkocrHoancopbumonnas BIXKX. HopmanbnHo-a3oBeiii u  oOparieHno-ha3oBsrii
BapUaHThl: COPOEHTHI, OJIIOEHTHI, pa3jensemble BemlecTBa. YpaBHeHue Hokca. Metoasl
UIeHTU(UKAIIMU BEIIECTB M KosmdecTBeHHOro aHaimm3a B BOXKX. Ilpumepsl mpakThueckoro
ucnonb3oBanus BDOXXX. PacnpenenutenbHas OymakHas xpomarorpadus. KauectBeHHas u
KOJIMYECTBEHHAs] XapaKTEPUCTUKU aHaJWTU4Yeckoro curHana. OOmacte npumeHeHus. ['enb-
xpomarorpadus. [TonsmwkHas u HenoaBkHas ¢a3pl. OOIIee ypaBHEHUE, ONMCHIBAIOIIEe IpoLece
renp-xpomarorpagun.  Bo3moxHOCTH — remb-xpomaTtorpaduu.  [IpuMmepbl  mpakTHYECKOTO
ucnonb3oBaHus. MoHooOMeHHass ¥ uwoHHas Xxpomatorpadusi. TpeGoBaHMs, NpexbsSBISIEMble K
peakuusM HOHHOro odmMeHa. OcoGeHHOCTH MOHOOOMEHHOM Xpomatorpaduu. KoHcTtaHTa MOHHOTO
oOmena. M3otepmbl MoHHOrOo oOMeHa. KatnoHnThl m aHMOHMTHL. KOd(QPHUIHMEHT CeTeKTHUBHOCTH.
HNonnast  xpomarorpadusi.  brnok-cxema  umoHHoro  xpomartorpada. Paznensromue u
KOMIIEHCAIIMOHHBIE KOJIOHKH. AHAIUTUYECKNE BO3MOKHOCTH METO/1A.
ABTOMaTHYECKU W AaBTOMATH3WPOBAaHHBIN aHanmu3. [lpyrue wmetonsl aHanuza. JIMCKpeTHbIE
aBTOMaTHyecKkue aHanus3aropsl. llpuHnmn geiicteus. HempepbIBHBIM IPOTOYHBIN aHANU3 U
MIPOTOYHO-UHKEKITMOHHBIN aHanu3. [loHsTHe 00 aHaTUTHYECKON Macc-ciekTpoMeTpun. CyIIHOCTD
MeTOJa. AHAIN3 OPraHMYECKUX BEIIECTB. DJIEMEHTHBIN aHAINU3.

4. O0beM y4eOHOH TUCHHUIIMHBI

Bunsl yaeOHOM paboThI B 3auerHbIX B akazgem.
eIMHUIaxX gacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 3 108
AYIUTOpHBIE 3aHATHS: 1,33 48
Jlexmmm (JIek) 0,44 16
JlaboparopHbie padboTs (JIP) 0,89 32
CamocrosiTeibHass padora
CP) P 1,67 60
e o | w
Buja koHTpoJsi: 3auer / 3k3aMeH - 3a0




AHHOTaNUs padoyeil MPOrpaMmMbl JTUCUUIIIIMHBI
«Ixoaorus» (b1.B.O1.7.)

1. Heap aucCHUNIAHBI

—  ¢hOopMHPOBATh y CTYACHTOB IPEJICTABICHUE O COBPEMEHHBIX JKOJIOTHYSCKUX MpoljIeMax, o
(U3HKO-XMMHYECKHX IPOIIECcCax, MPOTEKAIINX B Pa3IUYHBIX KOMIIOHEHTAX OKPY)KAOIIEH
CPEIIbl U O CTENIEHU AaHTPOIIOTCHHOTO BO3ICHCTBHSI HAa ATH MPOIIECCHI,

—  BBIpa0OTaTh y CTYACHTOB HABBIKM CHCTEMHOIO TIOJIXOJa K HM3YYCHHIO M PEIICHUIO
9KOJIOTHYECKHX TMPOOJeM, BO3HHKIIMX B pe3yJbTaTe MPOMBIIUICHHO-X03SHCTBEHHOM
JESITEIIbHOCTH YEJIOBEKa,

—  pPa3BUTh MBIINUICHHE, ITO3BOJIAIONICEe ITPABMIIBHO OIICHUBATh JIOKAJIBHBIC M OTJAAJICHHBIC
MOCJICACTBHSI IPUHUMACMBIX PEIICHUH JUIS OKPYKAIOIICH CPeJibl M YeIIOBEKA.

2. B pe3yabrare u3yYeHUs] IMCHUILUIMHBI OOyYAKIIMHCH IO NporpamMMme OakajaBpuara

JOJIZKeH:

Obnadams CIeAyOIUMU KOMIIETEHIIUSAMU

— TOTOBHOCTBIO HCIIOJB30BaTh 3HAHHUA O COBPEMEHHOW (PU3MUECKOW KapTUHE MU,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBAa [UJIi TMOHUMAaHUSA
OKpYy>aroliero Mupa u sipeauii mpupo;pl (OITK-2);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MPHUPOJICE XUMHUYECKOW CBS3U B
pa3IMYHBIX KJIAaCCaX XHMMHYECKUX COCAUHEHUW MJIg TOHMMAaHUsSI CBOWCTB MAaTE€pUAJIOB M
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriiem mupe (OITK-3).

Buame:

—  OCHOBHBIE 3aKOHBI OOIIEH KOJIOTHH;

—  3aKOHOMEPHOCTH CTPOCHUS U (YHKIIMOHHUPOBAHUU Onochepsr;

—  COBpPEMEHHBIC FKOJIOIMYECKHE ITPOOIIEMBI;

—  OCHOBBI PAIMOHAJILHOTO MPUPOOIIOJIE30BAHHUS;

—  OCHOBHBIE NMPUHIIUIIBI 3aIIUTHI TPUPOTHON CPEIbI OT AHTPOIIOT€HHBIX BO3JICHCTBHIA;

— CTpO€HHE OCHOBHBIX Teochep 3eMiIM | OCHOBHBIE (DU3MKO-XUMHUYECKHE MPOIIECCHI,
MPOTEKAOIINE B HUX;

—  OCHOBHBIE MMOHATHUS U MPUHIUIIBI KOHIIETIIIMA YCTOHYUBOTO Pa3BUTHS;

— OCHOBHBIE CBEIEHHSA O TI00anmbHOM mMpoOjemMaTuke, MPUPOJTHBIX pecypcax, MIIaHeTapHBIX
IpaHUIaX, aHTPOMOTEHHOM BO3JCHCTBHHM Ha OKPYKAIOIIYIO Cpeay, YINpaBICHHH KaueCTBOM
OKpYKarolle Cpeibl;

—  TPUHIIMIILI 3€JICHON XUMUMY;

ymemn:

— TPUMCHATH TIONyYeHHBIC 3HAHUS JUISI OICHKH COCTOSHUS OKpPYKAIoMmEH cpempl |
PaIMOHATILHOTO UCITOJIb30BAHUS TTPUPOIHBIX PECYPCOB;

—  UCIONB30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMH M 0a3bl JaHHBIX [UIS  pelIeHUS
KOHKPETHBIX SKOJOTHUYECKHUX MPoOIIeMm;

61a0emn:

— TIOHSATUMHBIM anmapaToM B 00JacTh OOIIeH DKOJIOTHH, PAIMOHAIBHOTO HWCHOJIB30BaAHUS
MIPUPOJTHBIX PECYPCOB U 3aIUTH OKPYKAIOIMIEH CPEIbI.

3. Kpartkoe coaep:xanue TUCUMILIHHBI

Beenenue, OCHOBHBIE TOHATHUS JUCLUILIMHBL.

MecTo AWCHUIUIMHBI B CHCTEME OOIIEr0o W XHUMHYECKOTO O00pa3oBaHHs. OKOJOTHYECKOE
oOpa3oBaHue W oOpa3oBaHHE AN YCTOWYMBOro pasButusa. OOMIECTBO M OKpyXaromias cpena.
ITonsiTHE YCTOWYMBOIO pa3BUTHSI.

Moayas 1. O6mue Bonpocs! 3kosioruu. buocgepa. buoskonorus. buocdepa u ycroiuuBocTs.

1.1 OcHoBHBbIE 3akOHBI JKOJOTUHU. buoskonorus. Ilonstue o0 sKkocucTeMax. YCTOWYHMBOCTH
sKocucTeM buocdepa, ee SBOMIONUS W YCTOWYMBOCTh. DKOCUCTEMBI 3€MJIH U YCTOHYHBOCTH.
OcHoBHbIE cBelleHHs O IuiaHere 3emiss. OCHOBHBIE NOHATHS SKOJOTMU. 3aKOHbI M IPHHIUIIBI



skonoruu. [loToku sHepruu u BemecTBa B SKocucTeMax. OCHOBHbIE OMOT€OXUMHUYECKUE IUKIIbI
(kpyroBopoTHI BeniecTB). L{IUKINIHOCTE TpoIieccoB B Orochepe U yCTOMIHBOCTb.

1.2 Hapononacenenue. YenoBeuecTBO Kak 4acTh Ouocdepsl. emorpaduueckue mpooiemMsl
JluHamMKMKa YelOBEYECKOM MOMyJslUU, POKIAEMOCTb, CMEPTHOCTb, BO3pacTHasi CTPYKTypa.
[Tpo6GiieMbl COBpeMEHHOT0 3Tara pocTa YUCIEHHOCTH HaceleHus. [ eorpaduueckoe pacnpeneneHue
HacelleHus1. PerynupoBaHue HapoloHACEIEHUS.

Monayab 2. Ctpoenne u coctaB reochep 3emun. OCHOBHBIE (DU3UKO-XUMHUYECKHUE IPOLIECCHI,
MPOTEKAOIINE B Teocdepax

2.1 Atmocdepa 3emin

Ctpoenue atmochepsl, posib POTOXUMUYECKUX PeaKIUil B JOPMUPOBAHUU COCTaBa aTMOC(HEPHI.
[TapaukoBeiii 3¢ dexr. I[lapaukoBbie Ta3sl B armocdepe. Kimmarnyeckue mMOCIEACTBUSL
AHTPOIIOTEHHOU JIESITEIbHOCTH.

Pacripenenenue KoHIEHTpamuu o30Ha B atMmocdepe. O30HOBBINA cioi. [IpupoaHbIii UK 030HA.
CoBpeMeHHOE COCTOSIHME 030HOBOTO ciod. [locnencTBus paspylieHrs 030HOBOTO €0 3eMIIu IS
gyenmoBeka U Ouocdepsl B menoMm. CrtparocdepHbii 030H M Tponmoc(epHBId O30H: CXOJCTBO U
paznuuna. MexayHapoJIHOe COTPYIHHMYECTBO B OOJACTH OrpaHWYEHHE MPOU3BOJCTBA U
MCIIOJIb30BaHUsI 030HOPA3PYILIAIONIUX BEIECTB. MOHpeaTbCKUi TPOTOKOI.

KucnotHble 101U U POLIECCHl OKUCICHHS puMeceit B Tporocdepe. POTOXUMUYECKUN CMOT.

2.2. 'unpocdepa 3emnu

Bunet Bon Ha 3emie. [IpecHble Boabl. ['maponmornueckuit muki. [oOaibHbIE IKOJIOTHMYECKUE
npoOsieMbl Trapochepsl. [J1aBHBIE KAaTHOHBI W aHWOHBI TPHUPOJHBIX BOA. KHCIOTHO-OCHOBHOE
paBHOBecHe B MpUPOIHBIX Bojax. LllenouHocTs mpupoaHbix BoJ. OCHOBHBIE HMPUYUHBI, 3TaIlbl U
MOCJIEACTBHSI 3aKUCIICHUS IPUPOAHBIX BO10EMOB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE ITPOLIECCH B
npupoaHbix BojoeMax. Crpatudukanus npupodHbix BopoemoB. [Ipouecchl 3dTpodukanuu
BOZI0eMOB. [IpuunHbI 1 MocenCTBHS.

2.3. Jlutochepa 3emnu

3emuast kopa. IlouBa. Ctpoenne mouBeHHoro ciosi. CoctaB moyB. OpraHuueckue BEIIECTBA B
nouBe. Poub JKUBBIX OPraHU3MOB B (POPMUPOBAHUH MTOYBEHHOTO closl. TspKenble METalIbl B TIOYBE.
Herpananus nous. BogHast u BETpoBast 3po3us MOYB.

Moayab 3. AHTpPONOr€HHOE BO3JEHCTBUE HAa OKPYXKAIOIIYIO Cpely U paluOHaIbHOE
PUPOIONOIB30BaHUE

3.1. IIpuponnusie pecypcerl. [lonstue 06 0TX0Aax MPOU3BOACTBA U MOTPeOIeHUSI. ManoOTXOAHbIE U
0€30TX0/IHbIE TPOU3BOJICTBA.

3.2 TlonsTHE O TUTAHETAPHBIX TPAHUIIAX. AHTPOIIOT€HHBIE BO3MYIIICHHS OMOT€OXUMUYECKUX LIUKIIOB
azota u ¢ochopa. OCHOBHBIC TPUHITUIIBI 3EJICHONU XUMUH.

Mopnyas 4. YcToliunBO€ pa3BUTHE

[Tonsitue 00 ycrtolumBoM pa3BuTHH. VIcTOpusi cTaHOBIECHHS MOHATHUS. BKiaa oTedecTBEHHBIX
yuenblx. llemu yctodiumBoro pazutus OOH. MexnyHapoaHOe COTPYAHMYECTBO B 00IacTH
YCTOMUYMBOTO pa3BUTHS. [IpoMbIlITIEHHAsT DJKOJIOTHST M 3€JIeHas XHMHS KaK HWHCTPYMEHT
o0ecrnevyeHns yCTOHYMBOTO Pa3BUTHA. DKOJOTHYECKasl dTHKA.

4. O0beM AUCUUILIUHBI H BH/IbI Y4e0HOI padoThl

. B 3ageTHBIX
Bun yuebHoi paboThl S B akanmeM. yacax
O01mas TpyA10eMKOCTb I CHUILIUHBI 110 Y4eO0HOMY 3,0 108
TJIAHY

AyAUTOpPHBbIE 3aHATHS: 0,9 32
Jlextuu (JIek) 0,45 16
[Tpaktuueckue 3arstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CamocTtosiTeTbHbIE pabOTHI C 33TAHUSIMHI 0,8 28
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,65 24
Jlpyrue BUIBI CAMOCTOSITENIEHOM PabOTHI 0,65 24

Bupa koHTpoJsi: 3a4er - 3




AHHOTanus padoveil NPOrpaMmbl AUCHUNIIHHBI
«OCHOBBI YJTEKTPOXUMUYECKON TEXHOJOTHHN (3JIEKTPOCHHTE3 U I'AJIbBAHOTEXHUKA)»

B1.B.O/1.8

1. Heab AMCHMILIMHBI - IpUOOpeTeHHe OO0YyYarolMMMCA 3HAHUH Hay4YHbIX OCHOB HU
KOMIIETEHIIN, TOJy4YeHHEe W 3aKperyieHHe Npo(ecCHOHANbHBIX YMEHHMH W HaBBIKOB B OOJIACTH
JIEKTPOXMMHUYECKOM  TEXHOJIOTMH, a TakXe MpPUHIUIAM pa3paboTKM W YOpaBJICHUsA
TEXHOJIOTUYECKUMH IIPOLIECCAMHU.

2. B pe3yabTaTe H3yyeHus: JUCUMILIMHBI 00ydawommiicss Mo nporpamMme 6akajaBpuara
JOJIZKEH

Obaadoams CIENYIOMAMA KOMIIETCHIIUSIMH:

- CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTMUYECKUH MPOLIECC B COOTBETCTBUU
C perJjaMeHTOM U HCIOJIb30BaThb TEXHUUYECKHE CpEACTBA H3MEPEHUS OCHOBHBIX I[apaMETPOB
TEXHOJIOTMYECKOTr0 ITporecca, CBOMCTB chipbst 1 npoaykuuu (I1K-1);

- CIIOCOOHOCTBIO TPHUHUMATHh KOHKPETHBIE TEXHHUYECKHE PpEHICHUs MpH pa3paboTke
TEXHOJIOTUYECKUX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA W TEXHOJOIMH C YYeTOM
IKOJIOTMYECKUX TociencTBrid ux npuMeHenus ([1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOICTB XMMHUYECKHX 3JIEMEHTOB, COCIMHEHUN U
MaTepualioB Ha X OCHOBE JUISl peLIeHUs 3a1a4 npodeccuonanbHoi nesrenpaoctH (I1K-18);

- TOTOBHOCTBIO H3ydaTh HAyYHO-TEXHHYECKYI0 MH(OpMaIUIO, OTEYECTBEHHBIH WU
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (ITK-20);

3Hamy:

- Hay4HbIE OCHOBBI JIEKTPOOCAXKICHUS METAIIOB, CIJIABOB, KOHBEPCUOHHBIX U OKCHUAHBIX
IIOKPBITUI; OCHOBHBIE COCTaBbl PACTBOPOB U 3JIEKTPOJIMTOB, YCIOBHS JJIEKTPOJIN3a, IIPUMEHSIEMBbIE
JUIS TIOJIyYEHHMSI TaJIbBAHUYECKUX ITOKPBITUI METAJVIAMH U CILJIABAMY;

- TEOPETUYECKUE OCHOBBI AJIEKTPOJIHBIX IPOLIECCOB JJIEKTPOCHHTE3a HEOPraHUYECKUX U
OpPraHMYEeCKUX IPOAYKTOB, OCHOBHBIE COCTaBbl PpPacTBOPOB U  YCIOBHS  DJIEKTPOJIU3A
IIPOMBILUICHHBIX IPOLECCOB IONYYEHHUS XUMHUYECKUX IIPOJYKTOB; OCHOBHBIE JIJIEKTPOIHBIC
MaTepualibl, NPUMEHSEMBbIE B JIIEKTPOXUMUYECKHX IIPOU3BOJACTBAX; OCHOBHBIE TEXHHYECKHE
XapaKTEPUCTUKH, KOHCTPYKIUU U YCIOBUS JKCILTyaTalluU JIEKTPOIU3EPOB;

- OCHOBHBIE CCTEMbI XUMUYECKUX UCTOUHUKOB ToKa (XUT);

ymembo:

- HCTIOJIb30BaTh METO/IbI MCCIIEIOBAHUS U ONIPENEIICHUS [TapaMETPOB JIEKTPOIIN3a;

- aHAJIM3UPOBATh B3aUMOCBS3b TEXHOJIOIMUYECKHX MapaMeTpoB U 3GPEKTUBHOCTH Ipoliecca,
KAa4eCTBA U CBOWCTB NMPOIYKIUH;

- AQHAJIMU3UPOBATh  B3aUMOCBS3b  XapaKTEPUCTUK  DJIEKTPOXMMHYECKHUX CHUCTEM H
sHepreTnueckux xapakrepuctuk XMT;

- IPOBOJUTH OJKCIIEPUMEHTHI II0 3aJaHHBIM METOAUKAM, AaHAJIU3UPOBATh PE3YJIbTaThI
JKCIIEPUMEHTOB;

enaoemo:

- METOJaMH HCCIIEIOBAaHUSI PACTBOPOB AJIEKTPOJIUTOB, OOECIEUUBAIOLIUX IOIY4YECHUE
rajlbBaHMYECKUX MOKPBITUH C HEOOXOAUMBIMU (DYHKIIMOHATBHBIMU CBOHCTBAMU;

- METOJaMU IPOBEACHMS 3KCIEPUMEHTOB IO 3JIEKTPOXUMHUYECKOMY CHUHTE3Y XUMHUYECKUX
IPOAYKTOB U onpeseneHust 3 (HeKTUBHOCTH MPoLecca;

- METOJlaMU ONpeeNeHus pa3psaaHbix xapakrepuctuk XUT;

- METOJlaMU aHaJIN3a COCTaBa, KA4eCTBA U CBOMCTB IPOAYKIINH;

3. Kparkoe coagep:xkaHue TUCUMILIIUHBI:

— 3aKOHOMEPHOCTH HJIEKTPOOCAXKIECHHS METAJIOB; BIHUSHUE IOBEPXHOCTHO-AKTUBHBIX
BEIIECTB Ha CBOMCTBA IMOJY4YaeMbIX OCAJKOB; paclpeiesieHue ToKa M MeTajljla Ha MOBEPXHOCTH
KaToJ1a; KaTOJIHbIE aHOJHbIE MPOIECCHI; MOATOTOBKA MOBEPXHOCTU MEpe] HAHECEHUEM MOKPBITHIA;
TEXHOJIOTUN HAHECCHUA MCTAJINIMYCCKUX HOKpBITHfI; XUMHYCCKUEC IOKPBITHA; MCETAJIN3alnuid
JIUAJIEKTPUKOB; TalbBaHOILUIACTHKA;



— DJIEKTPOXUMHYECKOE MPOM3BOACTBO XMMHUYECKUX MPOIYKTOB: XJIOpa, IIEJIOYHM W BOJOPOJA, a
TAK)K€ OKUCIUTEJICH: THUIOXJIOPUTOB, XJIOPAaTOB, IIEPXJIOPATOB HATPUSA, XJIOPHOM KHUCIOTHI,
NepMaHraHaTa Kajdud W JUOKCHJA MAapraHiia; MPUMEPbl AJIEKTPOCUHTE3a OPTraHUYECKUX
COCIMHECHUH.

4. O6bem y4eOHOl JUCHHILINHDL:

Ob6beMm
Bugsl yaeOHOM paboThI B 3a4eTHBIX B akagem. yacax
€IMHUIIAX

OO0mas TPyA0eMKOCTh TUCIUILJIUHBI 10 Y4eOHOMY IJIAHY 10 360
AYAUTOpPHBIE 3aHATHS: 140
Jlexuunu (Jlek) 84
JlaGopaTopHbIe 3aHATHS 48
[Tpaxtrueckue 3ansatus (I113) 8
CamocrositesbHas padora (CP): 184

Bua uTOroBoro KOHTpoJIs: 3a4eT / IK3aMeH 3a0/9k3. (36)

AHHOTaNUA padoyeil NPOrpaMMbl AU CHUNIMHBI
«HauepraTenbHasi reoMeTpus»
b1.B.OJ1.9

1. e TUCHUIUIMHBI - TPUOOPETCHNUE O0YUYAIONUMUCS 3HAHUI B 00JIACTH HAYePTATEIIBHON
FCOMETPUM M WHXKCHEPHOW TIpadMKu, a TaKKe OCBOCHHE OCHOBHBIX IIOJIOKCHUI pa3pabOTKu
MIPOSKIIMOHHBIX YEPTEIKEH, MPUMEHIEMBIX B MH)KCHEPHON TIPAKTHKE.

2. B pe3yabraTre HM3yuyeHHsl IMCHUILIMHBI 00y4YalIIMiicsi MO mNporpamMme OakajaBpuara
JTOJIKeH:

Obnadams CleyOUUMA KOMITETCHITUSIMU .
— CMOCOOHOCTBIO K CAMOOpTaHHU3aIuK U camoobpasosanuio (OK-7);
— BIIQJICHHEM OCHOBHBIMH METOJAaMH, CIOCOOAMHU U CPECTBAMU MOTyUYEHHS, XPAHCHHUS,

nepepaboTku HH(POPMAIINH, HABBIKAMH PA0OThI C KOMIBIOTEPOM KaK CPEICTBOM YIIPABICHUSI
undopmarmeit (OI1K-5);

3namy:

—  OCHOBHBIE 3aKOHBI T€OMETPUUYECKOTO (OPMUPOBAHUS, TOCTPOEHUS U B3AUMHOTO N€pECeUeHUs
MoJieJIeH MI0CKOCTH U MPOCTPAHCTBA, HEOOXOIUMBIE /I BHIIOJTHEHUS U YTEHUS yepTexeit
KOHCTPYKLUH,

—  pelleHue MO3UIMOHHBIX, METPUUECKUX 3aJiay, BBIOJIHEHNE Pa3BEPTOK MOBEPXHOCTEH;
npeumyIecTBa rpaduyeckoro crocoba npeacTaBiaeHus: HHGOpMAaIUK;

—  rpagudeckue GopMbl, TPAMMATHKY.

Ymemy:

—  BOCHPHUHHUMATbH ONTUMAJILHOE COOTHOIIIEHUE YacTel U LIeJI0T0 Ha OCHOBE IpauuecKux
MOJIEJIEH, TPAKTUYECKH PEAIN3YEMBIX B BUJE UEPTEKEN KOHKPETHBIX IIPOCTPAHCTBEHHBIX
00BEKTOB;

—  HCIOJB30BaTh YEPTEK, TEXHUUECKUN PUCYHOK IS rpaduyecKoro npeacTaBieHus
TEXHUUYECKUX PELICHMI;

— wucnoab3oBath cTannapThl ECK/I, KOHCTPYKTOPCKYIO TOKYMEHTALMIO (UEPTEKHYIO U
TEKCTOBYIO) B IIPOU3BOJICTBEHHOM, TPOCKTHOM M MCCIIE0BATEHCKON paboTax.

Bnaodemy:

— OCHOBHBIMHM MOHSATHSIMH, CBSI3aHHBIMU C TpaMueCcKUM MpeAcTaBIeHueM HHPOpMaIiu
rpaduyeckuMu cnocobaMu perieHus MeTPUYECKUX 3a/1a4 MPOCTPAHCTBEHHBIX 00BEKTOB HA
YepTeKaAX;



- METOJIaMU MPOEIMPOBAHUS U N300paKEeHUS TPOCTPAHCTBEHHBIX (HOPM Ha TIOCKOCTH
MPOEKIINU.

3. Kparkoe coaep:kanue TUCHUTIIAHBI

[Ipenmer HauepraresbHON TreoMeTpuu. Buabl npoenupoBanus. KOMIUIEKCHBIA YE€pPTEXK TOUYKU HA 2
U 3 miaockocTy npoeKiui. CBsA3b CUCTEMBI INIOCKOCTEH IPOEKLUUH C CHUCTEMOM MpSMOYTOJIbHBIX
koopauHatr. KowmruiekcHeli 4yeprex npsamMoil. IIpsiMple M IJIOCKOCTH, YacTHOTO IOJOKEHHUS.
OnpeneneHue HaTypaJbHOM BEJIMYUHBI OTpe3Ka. B3aumo NpHHAUIEKHOCTh TOYKM WU IPSIMOM.
['maBHBIEC TMHUM TI0CKOCTH. B3anMHOe pacnioniokeHue AByx npsmeix. OnpeneneHrne BUIUMOCTH Ha
KOMIUIEKCHOM uepTexe. B3auMHoe pacrosokeHue NpsMOM M IUIOCKOCTH, JBYX IIJIOCKOCTEH.
[leprieHAUKYIAPHOCTh MPSAMOM M IJIOCKOCTH, JBYX MpsMBIX, JBYX Ijiockoctell. CrocoObl
npeoOpa3oBaHusl KOMIUIEKCHOTO uepTeka. Crocod BpalleHHs BOKPYT HMPOCHUPYIOMIMX MPSIMBIX.
Crnioco0 Bparienust BOKpYr npsimoi ypoBHs. [InockonapamnnensHoe nepemenieHue. Croco0 3aMeHbl
TUIOCKOCTEH mpoekiuii. OCHOBHBIE 3aj1auu, pPeliaeMbie CIIOCOOOM 3aMEHBI IJIOCKOCTEH MPOEKIIUH.
Kpuble muuuu u mnoepxHocTd. OOpa3oBaHue, 3aJaHHEe U H300paKEHUE MOBEPXHOCTEH.
[ToBepxHOCTH BpameHHs: KOHYC, cdepa, umHap, Top. [lepeceuenne moBEpXHOCTH € MIOCKOCTHIO.
[lepeceuenne nmoBepxHoctu ¢ auHuen. [lepeceuenne nosepxHocTeil. MeTon CeKylMx MIOCKOCTEM.
[lepeceueHne MmoBepxHOCTEH. MeTo KOHIIEHTPHUSCKUX cdep. MeToa KOHIEHTpHUYECKUX cdep.
Merton skcrieHTpudeckux chep. AKCOHOMETPUUYECKUE TPOCKIUH.

4. O0beM y4eOHOH JUCHUILINHBI

Bun yuebHoit paboTbl B 3aueTHBIX B akagem. gacax
CIMHULIAX
O01as TpyA10eMKOCTb U CIUNITHHBI 4 144
AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexmun 0,44 16
[TpakTHueckue 3aHsTH 0,67 24
JlaGopaTopHble paboThI 0,22 8
CamocTrosiTeIbHas padoTa: 2,67 96
PacueTHo-rpaduueckue paboThl 0,94 34
[TonroroBKa K KOHTPOJIBLHBIM paboTaM 0,56 20
Jlpyrue BUJbI CAMOCTOSITENIbHON PabOThI 0,56 20
IloaroToBka K 3a4eTy ¢ OIIEHKOM 0,33 12
Bun koHTpoIs: 3aueT/sK3aMeH 3a0

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUIJIMHBI
“MartepuanoBenenue u 3amura ot koppo3uun” (b1.B.0O/1.10)

1. lean AuCHUNIHHBI:

-IPUOOPETEHNE CTY/ICHTAMH 3HAHHM, MTO3BOJISIONINX OIEHUBATh ITOBEICHUE MAaTEPHAIIOB B
YCIOBUSAX JKCIUTyaTalllH, AT CAaMOCTOSITEIBHOTO PEIICHHs BOIPOCOB, CBA3aHHBIX C BHIOOpPOM
MaTepHaJIOB 00OPYAOBAHUS IEKTPOXUMUUECKUX TTPOU3BOJICTB;

-moxydeHne uHpopMalmu O (U3HYECKON CYIIHOCTH SBIICHUH, MPOUCXOAAIUX B
MaTepHuaiax, UCMoJIb3yeMbIX, B YACTHOCTH, B TEXHOJIOTHIX JIEKTPOXUMHUECKHUX MTPOU3BOICTB;

- YCTaHOBIIEHHE 3aBHCHUMOCTH MEX]y COCTaBOM, CTPOCHHEM M CBOWCTBAMH MAaTEpPHAJIOB,
WCIIOJIB3YEMBIX, B YACTHOCTH, B TEXHOJIOTHSX JIEKTPOXUMHYECKUX MPOU3BO/ICTB;

- U3yYCHHE TEOpUM M TPAKTHUKU PA3TUYHBIX CIOCOO0B YIPOYHEHHS MAaTepUasoB,
00€ecIeunBarOIIMX BBICOKYIO HAJEKHOCTh M JIOJTOBEYHOCTH JETale MallluH, WHCTPYMEHTA H
IPYTUX U3JEIUN;

- 03HAKOMJICHHE C OCHOBHBIMU TPYINIIaMU METAUTMYECKUX M HEMETALTNYECKUX MAaTEPHAIIOB,
HCIIOJIB3YEMBIX, B YaCTHOCTH, B TEXHOJIOTHUSX IJIEKTPOXUMHUYECKUX MTPOU3BOJICTB, UX CBOMCTBAMHU U
o0JacTsIMU MPUMEHEHHSL.



2. B pe3yabTare n3yueHus JMCUMIJIMHBI CTYAEHT J0JI/KEH:

Obaaoams crnenyromumu npodeccuonanbHbiMu (ITK) kommereHIusIMU:

-CIIOCOOHOCTBIO TNPUHUMATh KOHKPETHBIE TEXHUYECKHWE pEUIeHHs Tpu pa3paboTke
TEXHOJIOTHYECKHX TIPOIECCOB, BBIOMpATh TEXHUYECKHE CPEICTBA U TEXHOJOTUH C YYETOM
9KOJIOTHYECKHX MmociieacTBUi ux npumenenus (I1K-4);

-CIIOCOOHOCTBIO TPOBOJUTH aHAIM3 CHIPhS, MATEPUAIIOB U TOTOBOW MPOIYKIIHH,
OCYILECTBIIATH OLICHKY pe3ynbraToB aHanu3a (ITK-10);

-TOTOBHOCTBIO MPOBOJUTH CTAHAAPTHBIC M CEPTU(DUKANMOHHBIC HCTBITAHUS MAaTEPHAJIOB,
u3genuil 1 TexHoaoruueckux mporeccos (ITK-17);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBOMCTB XHMHUYECKHUX 3JEMEHTOB, COCAMHEHUN H
MaTepHaoB Ha MX OCHOBE JIJIs pelIeHus 3a1a4 nmpodeccruoHanbHo aesrenbaocty (ITK-18).

3namo:

- KJ1accu(UKAIHIO, CTPYKTYPY, COCTaB M CBOKWCTBA MAaTEPUAJIOB M MOKPBITUH, HCIIOIb3YEMbIX,
B YaCTHOCTH, B TEXHOJIOTUAX DJICKTPOXUMHUYCCKHUX HpOI/I3BOI[CTB;

- METOJIbI TOJIYYCHUS METATNICCKUX, HEMETAIUTMUECKUX ¥ KOMITO3UIIMOHHBIX MTOKPBITUH;

- MeToAbl (U3MKO-XMMHYECKOrO BO3JCUCTBHUS HA MaTepuana C IeJbI0 MOBBIIICHHUS €ro
KOPPO3HOHHOW CTOMKOCTH;

- MApPKUPOBKY MaTepPUAJIOB, UCIIOJIb3yEMbIX, B YACTHOCTH, B TEXHOJIOTUSIX 3JICKTPOXUMHUYCCKHX
NPOM3BOJICTB, IO POCCHUICKUM CTaHapTam;

- OCHOBHBIE€ KOHCTPYKLHMOHHBbIE M (YHKIMOHAJIbHbIE  MaTepuaibl, MPUMEHSEMbIE B
XUMHUYECKON TEXHOJIOTHH U XUMUYECKOM aIapaToCTPOCHUH;

Ymems:

- palMOHAIILHO TMOAOOpaTh KOHCTPYKIMOHHBIM  MaTepuan s 3JIEKTPOXUMHUUYECKOTO
mpolecca ¢ y4eToM METOJOB 3allUThl OT BO3MO>KHOTO BO3JIEHCTBUS TEXHOJOTHYECKOW Cpeibl,
pecypcocOepeKeHus U 3aIUTHI OKPYKAIOIICH CPeIbl.

Braoemo:

- METOJaMH OIPEICIICHHUS CBOMCTB MAaTEPUAIOB U MIOKPBITHI, UCIIOIB3yEMbIX, B YACTHOCTH, B
TCXHOJIOTUAX IJICKTPOXUMHNUICCKUX HpOI/I3BOI[CTB;

- JaHHBIMHM JUIsI TIPUHSATHS KOHKPETHBIX TEXHUYECKUX peIIeHHH TpH pazpaboTke
IIEKTPOXUMUYCCKUX TEXHOJIOTHI.

3. Kparkoe coaep:kanue JUCHUNIHHBI

MarepuanoBefeHne Kak Hayka: IeJd, 3aJaud M 3HaueHue JUcHUIUIMHBL OOmme
Tp€6OBaHI/I$[, MNpEABABIACMBIC K MaTCpuaiaM B 3aBUCHUMOCTH OT yCJ'IOBI/Iﬁ HUCIIOJBb30BaHUS HIIN
DKCIUTyaTallMi. 3HAY€HHE MaTepUuaJioB B PA3BUTUU XMMHKO-TEXHOJOTMYECKMX IPOLIECCOB U
o0OecnieueHnr ux 0€301MacHOCTH.

OcHOBHBIE TIOHATHS O CTPOCHHH, CTPYKTYpE M CBOMCTBAaX MaTepuanoB. MeToabl N3y4eHHs
CTPYKTYpPBI U CBOMCTB MaTEPHAIIOB.

Crpoenne marepuanoB. OCHOBHBIE THIIBI KpHCTAJIMUECKUX pemerok. Kiaccuduxanms
KPUCTAJJIOB [0 THUIAaM CBSI3M. AHHU30TpONHUS CBOWCTB KpucTaiioB. CTpoeHHE peaTbHBIX
KpUCTaIoB. JleeKTsl peaabHbIX KPUCTAJUIOB U UX BIIMSHUE HA CBOMCTBAa METAJJIOB U CIUIABOB.
CgoiictBa aumcinokanmii. Kpucrammmsanuss MeramoB u - crmmaBoB. CamMonpou3BOJIbHAA
KpUCTAJIIN3ALHS. HecamonpousBoinbHas KpUCTAJIIN3ALHS. Amopdnbie MaTepUabl.
Hanomarepuanel. AnoTponuueckue mpeBpamieHus MeTaioB. CTpyKTypa HEMeTaUIMYeCKUX
MatepuanoB. CTpoeHHE OJUMEPOB, CTEKIIA, KEPAMHUKHU.

CaoiictBa MarepuanoB. [lokazarenu cpoiictB. Knaccudukanus coiictB. MexaHuueckue,
¢u3nueckne, XUMHUYECKHE, HKCIUTyaTallMOHHBIE M TEXHOJIOTMYECKHE  CBOICTBa MaTepHalioB.
ITokasarenn MeXaHHMYECKUX CBOfICTB, onpeacisiEMbIC IpPU CTATUYCCKUX  HCIBITAHUAX Ha
pacTsbkeHrne U u3rub. MeToabl ornpeaesieHusl TBepAoCTH MaTepuanoB. [lokazaTenu MexaHMYECKUX
CBOI>'ICTB, onpeaAcIsICEMBIC TP AUHAMHUYCCKHUX U HUKIINYCCKUX HUCIIBITAHUAX.

DU3NKO-XUMUYECKUE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI TEOpUH CIUIABOB. J[MarpaMMbl COCTOSIHMSI CIUIaBOB. Te€pMUHBI U ONpEIeNICHUS.
Junarpammbl — «cocTaB-CBOMCTBO». Da30BbI COCTaB CIUIABOB. 3aBUCHMOCTbh MEXAY CBOWCTBaMU
CIUIaBOB U THUIOM Auarpammsl coctosiHus. [Ipasuino H.C. KypHakosa.



Merannuueckue MaTepuabl.

Kenesoyrnepogucrsle cruaBbl. CTpyKTyphl CIIaBOB  JKene30-yriepon. Jluarpammsl
COCTOSIHUSA JK€J1€30-1IeMEHTUT. KOMIOHEHTBI, (ha3bl U CTPYKTYpPHBIE COCTAaBIIAIONIUE CTaJIeH U OEbIX
YYI'YHOB.

KOHCTpyKIIMOHHBIE METaJUNIMYECKUE MaTepUaibl. YTJIEPOJUCTBIE W JIETUPOBAHHBIE CTAJIU.
Knaccugukanus craneif, ompenereHue MOHATHS KadecTBa cranu (TpeOOBaHMA K KadecTBY).
BnusiHue yriepona M MOCTOSHHBIX (TEXHOJIOIMYECKHMX) IPUMECe Ha KayeCTBO CTaJM, METOMbI
yIydlleHUs KayecTBa CTajdu (TOBBIIIEHWE €€ KOHCTPYKLIMOHHOM Npo4yHOCTH). Binsgnue
JETUPYIOIIUX D3JEMEHTOB Ha CBOMCTBA cTanu. JluarpamMmbl COCTOSIHUSL >KEIE€30-JIETMPYIOLIHM
aneMeHT. KoHcTpykunonHsle ctanu. MIHcTpymMeHTanbHble ctanu. Kiaccudukauus yriepoaucTsix U
JIETUPOBAaHHBIX cTaned. MapKupoBKa CTajlell 10 XUMUYECKOMY cOCTaBy. KOHCTpYKIIMOHHBIE CTAJIN
u cruaBbl. MHCTpyMeHTanbHble CTanu M ciiaBbl. YyryHel m TBepable crasbl. CBolicTBa U
Ha3zHaueHue yyryHa. [Ipouecc rpadutuzanun. YyryHsl cepble, Oelnbie, KOBKUE, BRICOKOIPOUYHBIE, HX
CBOMCTBA, 00JaCTh NPUMEHEHHUS, MAPKUPOBKA.

Teopuss W TUpaKTUKa TEPMUYECKOM M XHUMHKO-TEPMHUYECKOW 0OpabOTKH METayioB H
crutaBoB. [Ipupozaa, MEXaHU3M M yCIOBHs IPOTEKAHUS CTPYKTYPHBIX IPEBpAIICHUN B cTaInd. Buabl
TepMHUYECKON 00paboTku cramu: okur | u Il pona, MONHBIN W HEMOJIHBIM OTKHUT, HOPMAIIU3AIIHS,
3aKaJKa, OTHYCK. 3aKaJIMBaeMOCTh U IPOKAIMBAEMOCTh CTajeil. BiusHue Tepmuueckoil 00paboTKu
Ha MEXaHUYECKHE CBOMCTBA cTainu. PU3NYECKHE OCHOBBI XUMUKO-TEPMUUYECKON 00paboTKu. Busl
U crocoObl 1ieMeHTaluu. {uddy3noHHOe HachIIIEHHE TOBEPXHOCTH HEMeTalulaMU. A30TUPOBaHUE
cramu. Auddysnonnas merammzanus. loHHas XUMUKO-TepMHUYecKast 00paboTka.

OOwmast xapakTepucTHKa M Kiaccu(ukanus MeIAHbIX cIiaBoB. JlaTyHu, OpoH3bI, MeIHO-
HUKEJIEBbIE CIUIaBbl. AHTH()PUKIMOHHBIE MeTaJuIMYeckne Mmarepuanbl. OOmas XapaKTepuCcTHKa
QIIOMUHUEBBIX CIUIaBOB. JlepopMupyemble aqlOMUHHEBBIC CIUIABBI, JIMUTHEBbIE AIIOMUHUEBBIC
crutaBel. OOImas XapakTepUCTHKAa MarHUEBBIX CIUIAaBOB. [leopmupyemble MarHueBbIC CILIABBI.
JIuTbeBpIE MarHueBbl€ CIUIABBl. BiMsHME JIErMpYyOIIMX 3JEMEHTOB CTPYKTYPY M Ha CBOWCTBA
TUTAHOBBIX CIUIABOB. bepwiiuii U CIulaBbl Ha €ro OCHOBE. TyromiaBkue METaJIbl ¥ CIIABbl HA MX
OCHOBE.

OcHOBBI KOPPO3UU METAJUIOB. [ [pUHIINUIIBI U METO/IBI 3AIUTHI OT KOPPO3HH.

OcHoBHblEe NpUYMHBI KOppo3un MeTauioB. [lokasarenu xoppos3uu. Koppos3us meramios B
YCIIOBHSIX TEXHOJIOTMYECKUX CPEJl XUMUYECKUX POU3BOJICTB.

[TpyHIMIIBI ¥ METOABI 3alUTBl OT KOpPpo3uH. KOppO3MOHHOCTOMKHE METaNINYEeCKHE
Marepuanbl. MeToapl 3aliMThl MAallMH M aIllapaToB XWMHYECKHX IPOU3BOJACTB OT KOPPO3HH.
WNHruburopsl KOppo3uu. OJEKTPOXMMHUYECKas 3alluTa. 3allUTHbIE MOKPBITHUSA, IOJy4YeHHE
METAJUIMYECKUX, HEMETAUIMYECKUX U KOMIIO3UIIMOHHBIX ITOKPBITHH.

Hememannauueckue mamepuasbsl.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIDHBIX coeAuHeHHuH. CTpoeHue H CBOMCTBa
noauMepoB. TepMopeakTUBHbBIE U TEPMOILIACTHUHBIE ToMMephl. CTpoeHHe U CBOMCTBA MiacTMacc.
OcHOBHBIE Pa3HOBUIHOCTH ITPOMBIIIJIEHHBIX ITOJIMMEPOB U Iu1acTMacc. IlonmmepHble MOKPBITHS.

Oco0OeHHOCTH CTPOEHUS , CBOMCTBA PE3MHOBBIX MaTepraioB. Pe3unbl 00111ero Ha3HaYeHUs,
CriellMaibHble Pe3UHBI U 00JIaCTH UX NMpUMeHeHus. ['ymmupoBaHue.

Jlakokpacounsie marepuainsl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, naku, rpyHTOBKa,
LINATIEBKA. 3alUTHBIE JIAKOKPACOYHBIE TOKPBITHUS.

Kepamunueckue marepuanbl. Heopranuueckoe crekso. Omanu. Cutamisl. ['padut. Acbecr.
CaoiicTBa 1 006J1aCTH TPUMEHEHHSI.

Komnosunmonnsie Marepuainsl ¥ moKpbITUs (KM).

DKOHOMUYECKH 000CHOBAHHBIN BHIOOP MaTepHasoB il KOHKPETHBIX LeJIeH.

Bbi6Op  KOHCTPYKIIMOHHBIX ~ MaTEpUajoB  JUISl  DJIEKTPOXUMHUYECKUX  MPOU3BOJICTB.
OKOJIOTUYECKHUE ACTIEKTHl MAaTEPUAIIOBEACHMSI U 3alIUTHl METAJJIOB OT KOPPO3HUH.



4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHBIX B akagem.
Bunpr yue6HOM paboThl €IMHULIaX gacax

OO01mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1,3 48

Jlextuu (JIek) 0,9 32
[Tpaxtrueckue 3ansatus (113) 0,4 16
CamocrositesnHas padora (CP): 1,7 60

Pedepar 0,6 20
CaMocCTOsTeIbHOE H3YUYCHHUE Pa3JICTIOB JUCIIUIUIHHBI 1,1 40

Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3a4er

AHHOTaNus padoyeil NPOrpaMmbl AUCHUNIIHHBI
«MoaenupoBanne XUMHKO-TeXHOJ0oru4eckux npoueccos» (b1.B. O/.11)

1.1leab AUCUMIIMHDI:

— IIOJIY4YCHHEC CTyIIeHTaMI/I-6aKaJIaBpaMI/I 3HAHUK B 00JIacTH KOMIIBIOTCPHOT'O MOACIIMPOBAHUA

XUMHUKO-TEXHOJIOTHYECKMX  MPOIECCOB ¢  NPUMEHCHHEM  COBPEMEHHBIX  CHCTEM
KOMITbIOTEpPHOM MaTemaTtnku, B yacTHoctu MATLAB u VBA,

— TpuoOpeTeHHe HMMHU MPAKTHYECKHX HABBIKOB Pa3paOOTKH JaHHBIX KOMITBIOTEPHBIX MOJIENICH

C OZJHOBPEMEHHBIM pPEIICHUEM 3a/1a4 CTPYKTYPHOH U apaMeTPUIECKON NACHTU(DUKAIIH.

2. B pe3yabraTre H3ydYeHHsl JMCHMILUIMHBI O00y4YaWINMiicsi MO mNporpamMme OakajaBpuara
JOJI2KeH:

Obnadams CIEeAyOIUMU KOMIIETEHIIUSAMU:

TFOTOBHOCTH NMPUMEHSTh aHATMTUYCCKUE M YMCICHHBIC METOIbI PEIICHHS TOCTABJICHHBIX 33134,
UCIIOJIb30BATh  COBPEMCHHBIC HMH()OPMAIMOHHBIE TEXHOJOIHH, TPOBOIUTH O0PabOTKY
uHpOpMaMM W WCIOJb30BAaHHMEM  NPUKIAAHBIX  HPOTPaMMHBIX  CPEACTB  cepbl
npoeCcCHOHATIBHOW JIESITETBHOCTH, HCIOJIb30BaTh CETEBBIC KOMITBIOTEPHBIC TEXHOJOTHH M
0a3bl TaHHBIX B CBOEH MPO(ECCHOHATBHON NeSITeTbHOCTH, TAaKEeThI MTPUKIIaTHBIX TPOTPaMM st
pacyéra TeXHOJOrHYeCKUX napamerpoB odbopynoBauus (I1K-2);

TOTOBHOCTh HCIIOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI IO KauyecTBY, CTaHIAAPTU3ALMH W
cepTudUKAIMK TPOIYKTOB M M3CIUI, JIEMEHTHl SJKOHOMUYECKOTO aHAIN3a B MPAKTUYECKON
nesrenapHocTH (ITK-3);

CIIOCOOHOCTh HaJaXMBaTh, HACTPAMBaTh M OCYIIECTBISATH MPOBEPKY OOOpPYIOBaHUS H
nporpammHubIx cpeacts (IT1K-6).

3nams:

METO/bI MIOCTPOEHUS IMIUPUUECKUX (BEPOSTHOCTHO-CTATUCTUYECKUX) U (PU3HUKO-XMMHUYECKUX
(TeopeTHUYEeCKHX ) MO/IeTeH XMMUKO-TEXHOJIOTHYECKHUX MPOLIECCOB;

METO/BI UICHTH(PHUKAIIMA MATEMAaTHIECKAX OMUCAHUN TEXHOJOTHYECKUX MPOIECCOB HA OCHOBE
IKCTIEPUMEHTABHBIX JIaHHBIX;

METO/bI ONTUMM3ALNN XUMHUKO-TEXHOJIOTHYECKUX MPOLECCOB C MPUMEHEHHUEM SMIIMPUUECKUX
U/ GU3UKO-XMMHUYECKHX MOJIeNeH.

Ymems:

IIPUMEHATH U3BECTHBIE METO/(bI BEIYUCIUTEILHOM MaTEMAaTUKU U MaTEMATUYECKOU CTATUCTUKU
JUIS PELIeHUs] KOHKPETHBIX 3ajlay pacueTa, MOJCIMPOBAHUS, UACHTH(PHUKAINYA 1 ONTUMHU3AILIH
IIPU UCCIIEIOBAHNH, TPOCKTUPOBAHUH U YIIPABICHUH IIPOLIECCAMH XUMHUYECKOW TEXHOJIOTHH;
YMETb HCIIOJIB30BATh B CBOEHU IPAKTUYECKOM HCATENBHOCTH I JOCTHXKEHUS OTUX LEJeH
U3BECTHBIC ITAKETHI IPUKIIAHBIX IPOrPaMM.

Braoems:

METOJJaMH MaT€MaTUYE€CKOM CTaTUCTUKH JIJIS O6pa6OTKI/I PE3YJIbTATOB aKTUBHLIX U IMACCUBHBIX
SKCIICPUMCHTOB;,




— METO/aMH BBIYMCIUTEIBHON MaTeMaTHKH JUIS pa3paOdOTKH M peaju3alid Ha KOMIBIOTEpax
ITOPUTMOB MOJICTTMPOBAHMS, WICHTH()HUKAIMA M ONTHMHU3AIMM XHUMHKO-TEXHOJOTMYECKUX
IPOLIECCOB.

3. Kpatkoe cofep:kanue JUCHUIIUHBI:

3.1. OcHOBHBIE IPUHLIMIIBI KOMIIBIOTEPHOTO MOJEIUPOBAHMS XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB
(XTII). MaremaTHuecKue HSMIIMPUYECKHE M MaTeMaTU4yecKue (PU3MKO-XMMUYECKHE MOJEIU U
KOMIIBIOTEPHOE MOJEIMPOBAaHUE. JeTEpMUHUPDOBAHHBIE M BEPOSTHOCTHBIE MAaTEMaTUYECKUE
Mozenu. IIpuMeHeHne MeTONO0JIOTMM CUCTEMHOIO aHaIM3a Ul PeLleHUs 3a1ad MOACIIMPOBAHUSA.
[IpuMeHeHHEe  NpUHLMIA  «YEPHOrO  SIUMKAa» IOPU  MATEMATHYECKOM  MOJEIMPOBAHMM.
ABTOMAaTHU3MPOBAaHHBIE CHCTEMBl NpPUKIAAHON wuH(popMaThku. HMepapxuyeckas CTpyKTypa
XUMHUYECKHUX IIPOU3BOJCTB M UX MAaTEMaTHYECKUX MoJeel. IIpuMeHeHne KOMIIBIOTEPHBIX MOJEIIEH
XUMUYECKHX MPOLECCOB Ul aHAIN3a, ONTUMHU3ALMU U CUHTE3a XUMUKO-TEXHOJIIOTMYECKUX CUCTEM.
OCHOBHBIE IIPUEMBl MaTEMAaTUYECKOTO MOJAEIMPOBAHUSA: SMIMPUYECKUH, CTPYKTYpHBbIH (pusuko-
XUMHUYECKH) 1 KOMOMHUPOBAaHHBIN (TeopeTnueckuid). [locTpoeHne ctaTHYecKuX U TUHAMHYECKHX
Mozenel. Pemenne npsameix 3agad. [IpoekTHBI 1 TOBEPOYHBIN (OLIEHOYHBIN) pacyeT MPOIECCOB.
Pemenne oOpatbIX 3amau. [lapamerpudeckas u CTpYKTypHas MIACHTU(DUKALUS MaTeMaTHYECKHX
MoJee. YCTaHOBIEHHE aJCKBAaTHOCTH MaTeMaTHYecKux Mozened. Crparerus IpOBEICHUS
PAaCYETHBIX UCCIIENOBAHUM U KOMIIBIOTEPHOTO MOJIEIINPOBAHUS PEAIBHBIX IIPOLIECCOB.

3.2.IlocTpoeHne SMOUPUYECKUX MOJICIICH:

e @opMyIMpOBKAa 3a/Jadyd aNMnpoOKCUMAIMM JaHHBIX JJISl OIMCAHUS SKCIEPUMEHTAJIbHBIX
3aBUCHMOCTEH M IIOJYYEHUs OHMIMPUYECKUX MOJENIECH IpoleccoB. Buipl Kpurepues
annpoxkcuManuu. Kpurepuil MeTona HaMMEHBLIMX KBazparoB. Pemenue 3amaun
AIIIPOKCUMALIMK I HEJIIMHEWHBIX W JIMHEHMHBIX MO mapaMerpaM Mojene. MartpudHas
(dopMynHUpoBKa 3aJa4M amnrpoKCUMAalUHU. AHAINTHYECKUN U aJTOPUTMUYECKUN MOJXOMIbI
JUISL pelleHMs] 3a7auyd allpoOKCUMAlMK JUIsl JIMHEWHBIX W JIMHEApU30BAaHHBIX MOJIEJeH
METOJIOM HaMEHBbUINX KBaJPaTOB;

® 3aKOH HOPMAJIbHOTO pacHpelesieHnus Ul BEKTOPHBIX CIY4alHBIX  BEJIWYMHBI U
OTIpe/IeNIEHUE UX YUCIIOBBIX XapaKTepUCTUK. MaTreMaTHuecKoe 0KMJIaHuEe U AUCTIEPCHS IS
BEKTOPHBIX CIIy4alHBbIX BEJIWYUH. J[MCIIEpCUOHHBIN M KOPpPEISUUOHHbIN aHanu3. [lonsrus
JUCIIEPCUN  BOCIIPOM3BOJMMOCTH U a/IeKBaTHOCTH, a TaKXe€ OCTAaTOYHOW JIMCHEPCHUU.
Omnpenenenue  BbIOOPOUYHBIX  KOI((UIMEHTOB  Koppensuuu U Kod(pduuueHrta
MHOKECTBEHHOM Koppensauuu. CTaTUCTUYECKUH MOAXO0J K ONPEAENIEHUI0 OUIMOOK H
MOTPEIIHOCTEN B HKCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHUN;

® DPErpecCHOHHBIA U KOPPENSALHUOHHBIA aHAIU3 JUIsl TOCTPOCHHUS AIMIUPUUYECKUX MOJIENed Ha
OCHOBE JIaHHBIX IaCCUBHOTO JKcrepuMeHTa. [loHATHS (QYHKIUM OTKIMKAa U (PaKTOpOB.
OcHOBHBIE JIOMYUICHHWS] PETPECCHOHHOIO M KOPPEJSLMOHHOrO aHanu3a. Kpurepun
MPOBEPKH OJHOPOAHOCTH nucrepcuil. BblOOp BUAa ypaBHEHHH perpeccuu, a TakKxke
ornpeneneHue Ko3(pPUINEHTOB Perpeccuy M MX 3HAYUMOCTH C MCIOJIb30BaHUEM KPUTEpHUs
Creronenra. Ilpouenypa UCKIIOYEHMsS] HE3HAUMMbBIX  KO3(QQUIMEHTOB  pPErpeccu.
Omnpenenenne afeKBaTHOCTH PETPECCUOHHBIX MOJENIEN ¢ TOMOILBI0 kputepus duinepa;

® OCHOBHBIE MOJIOKEHHS] TEOpUU IIaHUPOBaHUS dKcrepuMeHTOB (I): monmHbI QaxTOpHBIN
skciepuMeHT ([IPD) m 06paboTka ero pe3ynbraroB. ONTUMaIbHBIE CBOWCTBA MATPHIIBI
IUTAHUPOBAHMSI M CBOMCTBO OpTOroHaNbHOCTH. Onpenenenne KodpUIMEeHTOB Mojeneil, nx
3HaYUMOCTH U MPOBEPKaA a/IeKBaTHOCTU ypaBHEHUs perpeccuu. CBONCTBO poTaTabeIbHOCTH
MOJTHOTO (haKTOPHOT'O SKCIIEPUMEHTA;

® OCHOBHBIE TMOJOXEHUS TeOpuH IulaHupoBaHus dkcrnepuMmeHToB (II): opToronambHBIN
HeHTpaidbHbli Kommo3unuoHHbIH TiaH (OLKII) skcnepumenTtoB u  o0OpaboTka ero
pesyibraroB. OOecriedeHre OpTOTOHAIBHOCTH MATPUIBl IJIAHUPOBAHUS M OIpeaesieHHe
BEITMYUHBI 3Be3HOTO Tuieya. OmpeneneHue KOdPPUIMEHTOB MOJAEIH, MX 3HAYUMOCTH U
OILICHKA aJIeKBAaTHOCTH YPAaBHEHMsI PErpeccHH. PacueTHOE BBIYMCIEHHE KOOPAWHAT TOYKH
onTuMyma (3KCTpemMyMa);



ONTUMHU3AIMS SKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUNM C TpuMeHeHueM weroaa bokca-
Bunbcona. OcHOBHbIE TOIXOJbl K ONTUMH3ALUU SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUM.
DKCMEPUMEHTAIbHO-CTATUCTUUECKUI MeToll. CTpaTerus ABUKEHUS K ONTUMYMY LIEJIE€BOU
byHkuM (PyHKIMH OTKIMKA) TPAJIUEHTHBIM MeTOHO0M. KpuTepuu DOCTHMKEHHS <«I10YTH
CTAIlMOHAPHONH O0OJACTH» W METOABl YTOYHCHHS TOJIOKECHUS ONTHUMAIILHONH TOYKH B
(bakTOpHOM MPOCTPAHCTBE.

3.3. [loctpoeHne HU3NKO-XUMUIECKIX MOJICTICH:

JTambl  MaTEMaTHYeCKOro MozenupoBaHuss. @DopMmynupoBKa TIHMIOTE3, IOCTPOCHHE
MaTeMaTHYeCKOro  ONMCaHUs, pa3padoTKa MOJEIUPYIOIIEr0 aJIrOpUTMa, IMpPOBEpKa
aJICKBaTHOCTH MOJEIH M HUACHTU(UKAIMS HX IapaMeTpOB, PACUETHBIC HCCIEIOBAHUS
(BBIYMCITUTENBHBIA SKCIIEPUMEHT);

COCTaBJICHHE CHUCTEM YpPAaBHEHHMH MaTEeMaTHYECKOTO OINHMCAaHUs MPOLECCOB M pazpaboTka
(BbIOOpP) QNTOPUTMOB WX pEHICHUS. bBJIOYHBIM NPUHIMII TMOCTPOSHUS CTPYKTYPHBIX
MaTteMaTHueckux mozeineil. O000IeHHoe onrcaHue ABMKEHUs IOTOKOB (a3 B ammaparax ¢
IOMOUIbI0  THAPOAMHAMHUYECKUX  MOJEJEH, YUHUTBHIBAIOIIMX  COCPENOTOUYEHHBIE U
pacrpe/ielieHHble UCTOYHUKH BELIECTBA M SHEPIUu (TEIuIoThl). JIokanbHble HHTEHCUBHOCTU
HCTOYHUKOB BEIIECTBA M TEIUIOTHI B IOTOKAaX, COOTBETCTBYIOIUIME Pa3IMYHBIM (UIUKO-
XUMHUYECKHX TmpoueccaM. (OCHOBHBIE THIIBI YpPaBHEHUM MaTeMaTHYECKOIO OIMCaHUs
XHUMHKO-TEXHOJIOTHYECKHX IPOIIECCOB — KOHEUHBIE, OOBIKHOBEHHBIE TU(PepeHIIHaTbHBIE 1
IuddepeHIranbHble YpaBHEHHUS B YACTHBIX POU3BOAHBIX;

MaTEeMaTUYeCKOe  MOJEIUPOBAHUE  CTAMOHAPHBIX U JMHAMUYECKHX  PEXUMOB
TUAPABIMYECKUX  IPOLECCOB B  TPYOONPOBOAHBIX  CHCTEMax, IJoOanbHbIE U
JEKOMIIO3ULIMOHHBIE METO/IbI PEILIEHUSI CUCTEM HEJIMHEWHBIX YPaBHEHUH, a TAKXKE SBHbBIE U
HESIBHBIC METOJbl YHUCIECHHOTO pPEIICHHs] CHUCTEM OOBIKHOBEHHBIX IH(QepeHIInaIbHbIX
ypaBHeHui. CocTaBiieHHE ypaBHEHUI MaTeMaTU4ecKoro onucanus npouecca. Iloctpoenue
MH(POPMALIMOHHBIX MaTPHUI] MAaTeMaTHYeCKHX MOJIENICH JJisi BhIOOpa OOINEro ajropurMa
pELIeHUs] — MOJEIINPYIOIIEro alropuTMa. Peannsanus anropuTMoB peLLIEHUs HEIMHENHBIX U
OOBIKHOBEHHBIX IH(QepeHnnanbHbIX ypaBHEHUN. OmNucaHWe CTAMOHAPHBIX PEKUMOB
XTIl ¢ mpuMeHEHHEM CHUCTEM JIMHEWHBIX W HEIMHEWHBIX ypaBHEHUU. HTepanuoHHBIE
anropuTMmel pemeHus. [Ipumenenne MeTooB npocThix urepaunii 1 Hetorona-Pagcona nins
nonydyeHus: pemenus. [IpoGiema cxoaumocTu mporecca pemeHus. J{eKoMIO3UIMOHHBIN
METO/]I PEUICHHs CJIOKHBIX CUCTEM KOHEUHBIX ypaBHeHMH. [locTpoeHne mH-popManimoHHON
MaTpHIlbl A BbIOOpa ONTHMAJIBHOIO alroputMma perieHus 3afaud. [loHsTHE kKecTKOCTH
cucteM aud@epeHnanbHbIX YpaBHEHUN M KPUTEPUU KECTKOCTU. SIBHBIE (OBICTpbIE) U
HEsIBHBIE (MEIJIEHHBIE) METOJbl pemieHus. Metoasl mepBoro (Meroxa Diinepa), BTOporo (
Moau(puIMpoBaHHBIE METOAbl OJiliepa) M uerBeproro mnopsiaka ( meron Pynre-Kytra).
OneHka TOYHOCTHM METOAOB — omMOOK yceueHus. llepexonHeple OMMOKM M OLIMOKU
OKpPYTJIEHUS! IIPU YMCJIEHHOM UHTETpUpOBaHUU AU PepeHinanbHbX ypaBHeHH . CriocoObl
o0ecreyeHns CXOIUMOCTH pelleHus 3a1aud. [IpuMeHeHre HesBHBIX METOJIOB JUIsl PELIeHUs
KECTKUX CUCTeM AuddepeHlnanbHbIX ypaBHeHUN. OmnpeaeneHus 1mara MHTETPUPOBAHUS
UTepaloHHbIM MeTo/ oM. MeTtonioB Kpanka-Hukonbcona (Meton Tpanenuii);
MaTeMaTHYeCKOe MOJIETMPOBAHUE CTAI[MOHAPHBIX PEKUMOB IPOIECCOB TEIJIONEPEIayd B
IUTACTUHYATBIX U 3MEEBUKOBBIX TEIUIOOOMEHHUKaX. MaTreMaTH4ecKoe ONMCaHne MPOLECCOB
C NMpPUMEHEHHEM MoJeNiell UJeaqbHOr0 CMEUIeHUsl M BbITeCHeHHs. BriOop u rpaduueckoe
NpeJCTaBICHUE  alNrOpUTMOB  pemieHus.  [IpuMeHeHWe  CTaHJAapTHBIX  METOJOB
BBIUNCIIUTEIBbHON MaTeMaTHKHU I PEILICHUS 3a/ay;

MaTeMaTHYeCKOe MOJEIMPOBAHNE CTAllMOHAPHBIX PEXHMOB IPOLIECCOB TEIUIONEpeay B
MPSIMOTOYHBIX M MPOTHUBOTOYHBIX TPYyOUaThIX TEINIOOOMEHHUKOB, peuieHue 3agaun Komu u
KpaeBOM 3a/laud TpU MHTETPUPOBAHUU CHUCTEM OOBIKHOBEHHBIX U] QepeHIInaIbHbIX
ypaBHeHUH. MareMaTHueckoe onucaHue MpoIecCOB C IPUMEHEHUEM MOJIENEH naeanbHOro
BbITeCHEHUsA. Pemenue 3amaun Komm um kpaeBoi 3amauun. IlpencraBieHue ajiropuTtMoB
BBIUMCJICHUHM B BUJE MH(DOPMAIIMOHHOW MaTpPUIIbI CHUCTEMBbl YPAaBHEHUN MaTeMaTHYEeCKOTrO
onucaHuss W OJOK-cxeM pacuyeroB. Matemarnueckoe ommcanue XTIl ¢ mpumeHeHueMm
cucTeM OOBIKHOBEHHBIX Ju(depeHImanpbHbIXx ypaBHeHHA. OnucaHne OOBEKTOB C



pacupeieIeHHbBIMU B MPOCTPAHCTBE napameTpamu. OopMylInpoBKa HaYaJIbHBIX U KPAeBbIX
yCIIOBUH 3aJa4 pelieHns. YucneHHslil anroput™ 1-ro nopsaka ans pemenus 3anauun Kommn.
Metoa «IpUCTpENKW» IJIsl peIIeHUs KpaeBoM 3a1auH;

® MAaTreMaTHYeCKOE MOJEIMPOBAHME CTALMOHAPHBIX PEKHUMOB IPOLECCOB B PEAKTOpax C
Memankoi. OnucaHne MUKpPOKMHETUUECKUX 3aKOHOMEPHOCTEHN MTPOTEKaHUsI POU3BOJIbHBIX
CIIOKHBIX XUMHUYECKHX pEaKIHil B XKUAKOW ¢daze i MHOTOKOMIIOHEHTHBIX CHCTEM.
OrnpezesieHre KITIOYEBBIX KOMIIOHEHTOB CIIOKHBIX XMMUYECKUX PEaKlMid C MpUMEHEHUEM
METOJIOB JMHEHHON anreOpsl - PaHrOB MATPHUI] CTEXHMOMETPUYECKUX KO3((UIUEHTOB
peakuuu. MaremMaTHYecKOoe ONHMCAaHUE PEaKTOPHOro IMpolecca ¢ pyOamkor s
MIPOM3BOJILHON CXEMBbI MPOTEKAHUS XUMHUYECKON peakiuu. BpiOop anroputMoB perieHus
3ala4l ¢  OPUMEHEHHEeM  HMH()OPMAIMOHHOW  MATPUIBI  CHCTEMbl  ypaBHEHUI
MaTeMaTUYECKOTO OIMCAaHUS M IPEACTaBICHUS aJrOpUTMa PELICHUS C MOMOUIbI0 OJIOK-
CXEMBI pacyeTa Ipouecca;

® MAaTeMaTHUYECKOE MOJEIMPOBAHUE HECTAI[MOHAPHBIX PEXHMOB IPOIECCOB B PEAKTOpax C
Memankoil. Maremaruueckass IOCTaHOBKAa 3aJadyd JUIsl pEakUUu C IPOU3BOJIBHOU
CTEXHOMETpUUECKON cxeMou. PopmynupoBka 3agauun Komm — 3a7ayud ¢ HadajabHBIMHU
ycroBusiMU. Pa3sHOCTHOE TpeNCTaBI€HHE CHCTEMbl OOBIKHOBEHHBIX UG depeHInalIbHbIX
ypaBHenui. [locTpoenne mHGOPMAIIMOHHONW MATpHUIBI JUIsl BHIOOpA ajiropuTMa pEIICHHS.
['padmyeckoe mpecTaBieHUE aJrOpUTMa PELICHUS B BUIE OJIOK-CXEMBbI PacyeTa;

® MaTeMaTUYECKOE MOJEIIMPOBAHME CTAL[MOHAPHBIX PEXHMOB B TPyOUaThIX peakTopax ¢
NPSAMOTOYHBIM ¥ NPOTHUBOTOYHBIM JIBUKEHHUEM TEIUIOHOCHUTENEe. Maremarnueckas
MOCTAaHOBKA 3aJaud i1 pPEaKIUu C KOHKPETHOM CTEXMOMETPUYECKON CXEMOM.
®opmynnpoBka 3agaun Komuy — 3a7aud ¢ Ha4YaJIbHBIMU YCJIIOBHSIMU M KPacBOW 3aJadyul —
3aJaud C KpaeBbIMU YCIOBUAMU. Pa3sHOCTHOE NpeCTaBICHHE CHUCTEM OOBIKHOBEHHBIX
muddepeHmanbHbIX ypaBHeHUH. [locTpoeHne WHDOPMANMOHHBIX MATPHI] I BBIOOpa
anroput™MoB peureHus. ['paduyeckoe mpeacTaBieHne aNrOPUTMOB pelIeHHs] B BUAE OJOK-
CXEMBI pacyeTa;

® MaTeMaTU4YeCKOe MOJEIHMPOBAHHE HECTAIIMOHAPHBIX PEKHUMOB IPOIECCOB B TPyOUATHIX
peakTopax M  YHUCICHHBICE QJITOPUTMbl  JHUCKPETHU3aUMUM JUISL  PEUIEHUS  CUCTEM
nudepeHIMabHBIX ~ YpaBHEHUH C  YaCTHBIMH  TPOM3BOAHBIMH. MaTeMaTuyeckas
[IOCTAaHOBKA 3aJauyd JUIsl pEaKUUH C KOHKPETHOM CTEXHMOMETPUUYECKOM CXEMOM.
dopMynHpoBKa HAaYaIbHBIX U TPaHWYHBIX ycioBui. JuddepeHnnanbuble ypaBHEHHS B
YACTHBIX MPOU3BOIHBIX - AIIUNTHUYECKOTO, MapadoINuecKoro U runepOoIndeckoro THUIIOB.
ANTOpUTMBI pelIeHUs ypaBHEHMH mapaboiudeckoro Ttuma. MaremaTudeckas MOJENb
XAMHMYECKOIO MPEBPALICHUS B U30TEPMHUUECKUX YCIOBUAX JUJI HECTALIMOHAPHOIO MpoLecca
B TpyOuaThIX ammapaTax € y4eTOM HpPOOJbHOTO IEpPEeMENINBAaHUsA U C TNPUMEHEHHEM
oJHOTIapaMeTpuueckoil Au¢Gy3HOHHON MOAENU JUIsl OMHUCAaHUS TUAPOAMHAMUYECKOM
00CTaHOBKH B PEAKIIMOHHOM TOTOKE. AJTOPUTMBI PEIIECHUsI B BHUJIE CHCTEM HEJTWHEHHBIX
yYpaBHEHUH, a TakKe OOBIKHOBEHHBIX AU(PEpeHIINaATbHBIX YPaBHEHHI MEPBOTO U BTOPOTO
MOPSIIKOB;

® MAaTEMaTHU4YECKOE MOJEIUPOBAHUE CTALMOHAPHBIX PEXUMOB IIPOLIECCOB HENPEPHIBHOU
MHOTOKOMIIOHEHTHOU peKTU(UKauu U abcopOimu. MareMaTuiyeckoe omucaHue mporecca
MHOTOKOMIIOHEHTHOU peKTU(UKALUK B TapeibyaTol KoJoHHe. MonenupoBaHue ¢$pa3oBOro
PaBHOBECHS M MpOLiecca Maccolepelayd Ha Tapejkax B MHOTOKOMIIOHEHTHBIX CHCTEMax.
VYyer TemioBbIX 0OallaHCOB HAa Tapeilkax IpuU  MOJEIMPOBAaHMM  Ipolecca B
pPeKTU(UKAIIMOHHOW  KOJIOHHE. J[eKOMITO3UIIMOHHBIA alTOpUTM  pacyeTa Mpoliecca
pekTuduKanuy B  KOJIOHHOM ammapare. MaTemaTuyeckoe ONHUCaHHe Ipoliecca
MHOTOKOMIIOHEHTHOM abcopOuuu B HacaJOYHOM KOJOHHE. MojaenupoBaHue mpolecca
MHOTOKOMIIOHEHTHOM Maccomepeayd B CEKIUAX HACaJOYHOM KOJIOHHBL. AJTOPUTM
pelieHusT KpaeBOW 3aqaud s MOJCIHUPOBAHMS Tpoliecca adcopOnuu B HACAAOYHOU
KOJIOHHE.

3.4. OCHOBBI ONITUMHU3AIUN XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB:

e pemieHWe  3aJa4  ONTUMH3alUMM C  TEPMOJUHAMUYECKHMH,  TEXHOJIOIMYECKUMHU,

SKOHOMUYECKMMH,  TEXHUKO-DKOHOMHUYECKMMH U  JKOJOTMYECKUMH  KPUTEPUSIMHU



ontumManbHOCcTH. OnTuMansHble pecypcocOeperatomue XTI  Beibop kputepuen
ontuMabHOCTH  (1eNeBbIX  (GyHKUMH). DopMynUpoBKa MHOTOKpUTEpHATBLHOW 3a1auu
ontumu3anuu. OCOOCHHOCTH PEIICHHs] ONTUMHU3AIMOHHBIX 3amad XTIl mpu Hanwmaum
HECKOJIbKUX KPUTEPHUEB ONTHUMAIILHOCTH, OBPAXKHOM XapakTepe IeNeBod (YHKIUU H
HaJIUYHH OTPaHUYCHUN 1-T0 M 2-TO poja;

®  QITOPUTMBI OJHOMEPHOM M MHOIOMEPHOM ONTUMHU3AUMHU. MeETOnbl CKaHUPOBAHHUS,
JOKaJM3alMK 3KCTPEMyMa, 30JI0TOro ceueHus u uucen duboHaun B cirydae OJHOMEPHOU
onTUMHU3aLMK. MeTonbl MHOIOMEPHOM ONTMMHU3alMU HYJIEBOrO, IMEPBOTO MU BTOPOIO
nopsiikoB.  CHUMILIEKCHBIE, CIIy4ailHble Y TPaJUEHTHBIE METOJbl  MHOTOMEPHOMU
ontuMuzatuu. Meto mrpadHbIX QyHKIHMN.

3.5. 3aknroueHue:

e [pUMEHEHUE KOMIbIOTEpHbIX Mozened XTIl npu NOpOEeKTUPOBAHMM XUMHUYECKHUX
npou3BoACcTB — B CAIIP. 3amaun cuctem aBromatuszupoBanHoro npoektupoBanus (CAIIP)
U CTPYKTypa CHUCTEeM KOMIBIOTEpPHOTO TpoeKkTupoBaHus. HWHpopmannoHHoe u
Maremarnueckoe obecneuenne CAIIP. ABTomMaTH3MpOBaHHOE TPOCKTHUPOBAHHE C
IIPUMEHEHHEM KoMIbloTepHbIX Mozenen XTII;

e [QpuUMEHEHuEe KoMmmbloTepHbIX Mojaeneil XTIl mnpu ynpaBiaeHUM TEXHOJIOTMYECKUMU
npoueccam — B ACYTIIL. KomnsrorepHoe mozaenupoBanue XTIl B pexume peanbHOTo
BPEMEHU. Cucremsl IIPSIMOTO 1 poBOro (KOMIIBIOTEPHOTO) YIIPABJICHUS
TEXHOJOTHYEeCKUMH Tporeccamu. OcoOEHHOCTH pealu3alid KOMIBIOTEPHBIX MOemneit
XTII B aBTOMAaTM3MPOBAHHBIX CHUCTEMAax YIPABICHUS TEXHOJOTMYECKHUMH IIPOLIECCAMHU
(ACVYTII).

4. O0beM y4eOHOH JUCHUIINHBI

Bunasr yue6HOI paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCHHMILJIMHBI 110 Y4eOHOMY IIaHy 3 108
AyIUTOpHBIE 3aHITHS: 1,33 48
Jlexruu (JIek) 0,89 32
[Tpaktnueckue 3anstus (113) - -
JlabopaTopHbie pabOThI 0,44 16
CamocrosiTeabHas padora 1,66 60
Pacuetno-rpaduueckue paboTsl - -
Jlpyrue BUJbl CAMOCTOSITENIbHOM PabOoThI 1,67 60
Buj koHTpOJISA: 3a4eT/IK3aMeH - 3a0

AHHOTanus padoveil NPOrpaMmbl IUCHUIIITHHBI
«JlomostHUTEIbHBIE IJIABbI TEOPETHYECKOH JIEKTPOXHUMHUM)
(b1.B.O.12)

1. Heap aucHUNIMHBI — TMpUOOpETeHHE OOYYArOIIMMHCS 3HAHUM M KOMIIETCHIIUH B
o0yacTu cTpOeHus TpaHullbl pa3zena ¢pa3 u NPOTEKAIOUINX Ha HeH AIeKTPOXUMHUYECKUX MPOIIECCOB.

2. B pe3yabTaTe U3y4YeHHUs IMCHUILIMHBI 00y4alolUuiics Mo nporpamMme dakajaBpuara
AOJIZKeH::

Obnadams CIeTyONUMA KOMITETCHITUSMU .

— CIIOCOOHOCTBIO TUTAHUPOBATh W MPOBOAMTH (PU3UUECKHE M XMMUYECKHE IKCIEPUMEHTHI,
POBOIUTH 00pabOTKYy WX pE3ylbTaTOB M OIEHHBATH MOTPENIHOCTH, BBIABHTATh THIIOTE3BI U
yCTAQHABJIMBATh TPAHMIBI UX TPUMEHEHUs, NPUMEHATH METOAbl MaTeMaTHYeCKOro aHaiu3a MU
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M IKCIIepruMeHTanbHoro uccienoBanus (I1K-16);

— TOTOBHOCTBIO M3y4yaTh HAay4YHO-TEXHMYECKYI0 HMH(OpMaIUIo, OTEYEeCTBEHHBIH U
3apyOeKHBIN ONBIT 10 TemaTrke uccaenobanus (I1K-20);



3HaAmMb.

— OCHOBHBIE TIOHATHUS WU ONPEHEIEHUA TEOPETUYECKOM DIJIEKTPOXMMUH, CBA3AHHBIX CO
CTpPOEHHEM TpaHUIbl paznena ¢a3, a TakkKe C MEXaHU3MaMH JJIEKTPOXUMHUYECKHX peaklUul, Ux
TEPMOJMHAMUKON U KHHETUKOW;

ymembs:

— HAXOAWTh B3aUMOCBS3b MEXAY CTPOSHHEM TpaHUIlBl pa3iena (a3 u MexXaHu3MaMu
MPOLIECCOB, KOTOpPbIE MOTYT MPOTEKaThb Ha HeEH; MpaBWIbHO CHOPMYIUPOBATH 3anady IpU
MIOCTAaHOBKE AJIEKTPOXMMHUYECKOTO HCCIIEIOBAHUS U Pa3padoTaTh MyTh €€ PEIICHHS.

eénaoemsp:
— TEXHUKOH W3MEPECHHMHA KUHETHUKH SJICKTPOXMMHYECKUX TMPOIECCOB; METOAAMH aHaIM3a
PE3yIbTATOB ONPECIICHHS KUHETUYECKUX XapaKTEPUCTUK MTPOLIECCOB.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

— JBOiHON anexTpuueckuil ciaoi (JJIC), MmexaHn3M BO3SHUKHOBEHMSI U METOJIbl U3YYEHUS;
emkocthb [19C; momenn J12C;

— DJIEKTPOAHAsl NOJSApHU3alMs U  [EepeHaNpsKEHUE, OCHOBHbIE 3aKOHOMEPHOCTH
b y3MOHHON U STIEKTPOXUMHUECKON KUHETUKY;

— CMElIaHHAasi KWHETUKa 3JIEKTPOJHOW peaklMy, KpUCTAUIM3ALMOHHOE IepeHanpsKeHue,
BiausHue azacopOuuu [TAOB Ha KHMHETHKY 3JEKTPOOCAKIEHUS METaNIOB U CIUIaBOB. Dddext
Jlomkapea. M3oTepmbl afcopOIuu.

4. O6bem y4eOHOM TMCUMILINHBI:

Ob6beMm
Bunpr yueOHO# paboThI B sauernpix | B akazem. yacax
eIMHMIIAX
OO0mas TPy10eMKOCTh JTHUCIUILIHHBI 110 Y4eOHOMY MJIAHY 8 288
AYJIUTOpPHbBIE 3aHATHSI: 78
Jlextuu (Jlek) 36
JlabopaTopusie 3ausartust (J1ab) 24
[IpakTuueckue 3ansTtus (113) 18
CamocrositesbHas padora (CP): 174
Bu HTOroBOro KOHTpOJIs: 3a4eT / IK3aMeH IK3. (36)

AHHOTAaIUs padoyeil MPOrpaMMbl U CHUNIHHBI
«PecypcocOeperxenne 1 IK0JI0ru4ecKas 0€30MaCHOCTb JIEKTPOXUMUYECKUX MPOU3BOACTBY»
b1.B.O/1.13

1. Heap aucuumiInHbl — npuodpeTeHne 00y4aromUMUCs 3HaHUH 10 pa3IMYHbIM METOaM,
TUIIOBBIM TEXHOJIOTHSIM M 00OPYAOBAaHUIO JUIsSl PELIEHUs TPOOJIeM OXpaHbl OKpY’KaroIiel cpesibl OT
OTXOJ0B TAJIbBAHUYECKOTO MPOU3BOJICTBA U IPOU3BO/ICTBA MTEYATHBIX IIJIAT 3JIEKTPOHHOM TEXHUKH.

2. B pe3yabTare H3y4eHUs] JUCHUILIMHBI 00y4alOLIUICA N0 NporpamMMe dakajaBpuara
JOJIZKEH

Obaadoams CleNyOIMUMA KOMIETSHIMSIMH

— CIOCOOHOCTBIO U TOTOBHOCTBIO OCYILIECTBJISTH TEXHOJOTMYECKHUH Ipolecc B
COOTBETCTBUHU C PEIVIAMEHTOM M MCIOJIb30BaTh TEXHUYECKHUE CPEACTBA HM3MEPEHUS OCHOBHBIX
apaMeTPOB TEXHOJIOTUIECKOTO TPOIecca, CBOMCTB chipbst U mpoaykiuu (ITK-1);

— CIIOCOOHOCTBIO NPUHUMATh KOHKPETHBIE TEXHHUUECKHE peIIeHUs Npu pa3paboTke
TEXHOJIOTMYECKUX IIPOLECCOB, BBIOMpAaTh TEXHUYECKHE CpPEJICTBA U TEXHOJIOTUU C YYETOM
IKOJOTUYECKUX TocneacTBrid ux npuMeHenus ([1K-4);

— CIOCOOHOCTHIO TMPOBOAUTH aHAIM3 ChIPbs, MaTepUaloB U TOTOBOH MPOIYKLHH,
OCYIIECTBIISITH OIIEHKY pe3ynbTaroB aHanu3a (I1K-10);

— TOTOBHOCTBIO HCMOJb30BaTh 3HAHHE CBOICTB XMMHUYECKHX JJIEMEHTOB, COCIUHEHUH U
MaTepualioB Ha UX OCHOBE JUISI peLIeHUs 3a1a4 npodeccuoHanbHoi nesrensHoctH (I11K-18);



— TOTOBHOCTBIO W3y4aTh HAYYHO-TEXHHYECKYI0 HMH(OpMAIUIO, OTCYECCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMatuke uccienoBanus (I1K-20);

3HaAMb:

— OCHOBHBIC KPUTEPUHU IKOJIOTUYECKON OMACHOCTHU TaIbBAaHOXUMHUYECKOTO ITPOU3BOJICTBA;

— OpraHu3alyio BOJ000OOPOTa TEXHOJOTHMYECKOTO IMPOILEcca M MPUEMBl PAlMOHAIBHOTO
BOJIOTIOTPEOJICHHUS;

— COBPEMEHHBIC TEXHOJIOTUU PEreHEpalliy, YTHIN3alUU U 00€3BPSIKUBAHMS TEXHOTCHHBIX
OTXOJIOB;

—  KOHIICTIIIUIO MAJOOTXOAHOTO DKOJOTHYECKH O€30MacHOr0  AJIEKTPOXHUMUYECKOTO
IPOM3BOJICTBA;

ymembs:

— paboTaTh C JUTEpaTypod IO BOMPOCAM, CBSI3aHHBIM C 3KOJIOTHYECKOW 0e30MacHOCTHIO
ANEKTPOXUMUUYECKHUX MTPOU3BOJICTB;

— MPOBOJIUTH TEXHUKO-IKOHOMUYECKUI aHaIU3 MPOoOJIeM IHEPro- U pecypcocOepekeHus Ha
AIEKTPOXUMUUYECKHUX MTPOU3BOICTBAX;

— BBIOMpATh COBPEMEHHBIE TEXHOJIOTH MEepepadOTKH KHUAKHUX M TBEPIbIX TEXHOTCHHBIX
OTXOJIOB JIEKTPOXUMHUYECKUX TPOU3BOJICTB;

é1a0emo:

— OCHOBHOM TEXHUKOW U METOJaMH UCCIICIOBaHUSI TIPOLIECCOB, HAITPABICHHBIX HA CHUYKEHUE
9KOJIOTUYECKOW OMACHOCTH JIEKTPOXUMHYECKUX IPOU3BO/JICTB;

— METOJaMH aHaJu3a pe3yJbTAaTOB OIPEACICHUS W TMPOTHO3UPOBAHMS HSKOJOTUYECKOU
OTIaCHOCTH TaJIbBAHOXMMHYECKOTO TIPOU3BOICTRA.

3. KpaTkoe coaep:kanue AMCHUIIIHHBI:

— DKOJIOTUYECKHE IMPOOJIEMBI 3JIEKTPOXUMHUYECKUX IIPOU3BOJICTB; pECypcocOepexeHue B
TaJIbBAHUYCCKOM HPOU3BOACTBC; TCXHOI'CHHBLIC OTXOJbl,; IPOMBIBHBIC BO/bl; TCXHOJOTMYCCKUC
PacTBOPEI;

— CTOYHBIC BOABLI; MCETOAbl OYUCTKHM CTOYHBLIX BOJ OJJICKTPOXUMHYCCKUX IIPOU3BOJACTB;
peareHTHbIe TEXHOJOTHH; 3JIEKTPOXUMUYECKHE METOAbl M YCTaHOBKH; MEMOpaHHBIE MPOLECCH B
BOOJOOYHNCTKE M BOJOIIOAI'OTOBKE, SHGKTpO(l)HOTaIII/IOHHI)IC TEXHOJIOITMU H3BJICUCHUS )IPICHCpCHOf/i
(a3bl; TEOpHs U MPAKTHKA,;

— pereHepanys TEXHOJIOTHYECKHX PACTBOPOB; YTHIIN3AIMS rajJbBaHONILIAMA; BOJI00OOPOT HA
IOPOMBIIIJICHHOM HPEANPHUITUN TajlbBAaHOMOKPBITUN; HAWIy4lllde IOCTYHHBIE TEXHOJOTHH IS
00paboTKN OBEPXHOCTH.

4. O0bem y4eGHoi IHCIHIUIHHDL:

O6bem
Bunpr yue6HOM paboThl B 3a4eTHBIX
B akageM. yacax
SIMHATIAX
O01asi TPy10€eMKOCTh IMCHUILIHHBI 0 Y4e0HOMY IJIAHY 2,0 72
AyIMTOpHBIE 3AHATHS: 36
Jlexumn (JIex) 36
JlaGoparopusie 3ausTHs (J1ab) 0
[Tpaktryeckue 3ansatus (I13) 0
CamocrositesbHas padora (CP): 36
Bua uTOoroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 3a0

AHHOTaUUs padoyeil MPOrpaMmMbl JTUCUHUIIIIMHbBI
«JononHureabHblie riaassl puzukn» (b.1.B.0/1.14)

1.1Meap TUCHUIIHHBI
— mnpuoOpeTeHre CTYJACHTaMH 3HaHUI TT0 OCHOBHBIM pasjienaM (pU3uKu;
— YMEHHE NMPUMEHSTh UX B [PYTUX €CTECTBEHHOHAYYHBIX TUCHUILINHAX;



— ¢opMHupOBaHUE TIPEACTABICHUI 00 OCHOBHBIX (PM3MUYECKHX 3aKOHAX MPUPOJBI M METOJaxX
TEOPETUYCCKHUX MCCICOBAHNN Pa3IMUHBIX (PU3HMUECKHUX SBICHUM;
- MMpEaACTaBICHHUEC O COBPECMCHHBIX OKCIICPUMCHTAJIBHBIX METOAAX UCCIICAOBAHU .

2.B pe3yJbTaTe U3y4yeHUs JUCHUILUIMHBI 00y4alONIUiics M0 MporpaMmMe dakajaBpuara
JOJIZKeH:
Obnadams CIETYIONTUMA KOMITETCHIIHSAMHU.

— IUIAHUPOBATh U MPOBOJUTH (PU3NYECKHE IKCIIEPUMEHTBI, IPOBOJUTH 00pabOTKY HX
pe3yJIbTAaTOB U OLIEHUBATH MOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bl U YCTAHABIUBATH TPAHUIIBI
ux npumenenus (I1K-16);

— UCMOJIB30BaTh 3HAHUS OCHOBHBIX (PU3UYECKHUX TEOPHUHl IS PEIICHUH BO3HUKAIOIIINX
¢u3nUecKux 3a1a4, CaMOCTOSTEILHOTO pUoOpeTeH s (PU3MUECKUX 3HAHHM, TS
HNOHUMAaHMs IPUHIUIIOB PabOThl IPUOOPOB U YCTPONUCTB, B TOM YHCJIE€ BHIXOAALIMX 32
npesesibl KOMIIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3namo:

- (hu3HYecKre OCHOBBI KBAHTOBOM CTATHCTUKH (MCXOAHBIE «0a30BbIe)» MOJIOKEHHS, OCHOBHBIC
KBAHTOBbIE CTATUCTUYECKUE PACIIpEICICHNUS);

- DIIEMEHTHI 30HHOW TEOPHUU IIPU TPAKTOBKE PA3IMYHBIX CBOWCTB METAJIOB, AUAJICKTPUKOB U
HOJIyIIPOBOTHUKOB;

- 6a30BbIe (PU3MUECKHE MTOHATHS O KBAHTOBBIX TEOPUSIX TEINIOEMKOCTHU (Ha IpUMepe
KPUCTAJNINYECKUX Te);

- SIIEMEHTHI (PU3UKH TBEPIOTO Tela (MCXOAHBIE MOHATHUS O KpUCTAILIOrpaduu, THIIAX
KPUCTAJNINYECKUX CTPYKTYP; CBEICHHUS O SBJICHUN U KBAHTOBOW TPAKTOBKE CBEPXIIPOBOJIUMOCTH).

Ymems:

- PUMEHSATH UCXOJHbIC PU3NUYEeCKUe (TCOPETUICCKIC) 3HAHUS MPU PEIICHUH MPO(ecCHOHATBHBIX
3a7a4;

- TPOBOJUTH OIICHOYHBIE PAaCU€Thl M OCYIICCTBJIATh (HAa KAueCTBEHHOM YPOBHE) aHAJIU3,
HaOJII01a€MBIX SIBJIEHUMH.

Bnaoemw:

- HaBBIKAMH OOOCHOBAHUS CBOMX CYXKJEHUH, UTO CHOCOOCTBYET MPAaBHILHOMY BBHIOOPY METOMUKH
MIPOBOJIUMOTO CTYICHTOM HCCIIEOBAHUSI.

3.Kpartkoe conep:kanue TUCIUNIHHBI:
1. DiieMeHTHI KBAHTOBOUW CTATUCTUKHA

DneMeHThl KBaHTOBOM cTaTUCTHKU. KBaHTOBas cucTeMa U3 0JMHAKOBBIX YacTull. [IpuHimn
TOKJIECTBEHHOCTH OJIMHAKOBBIX YacTULl. CHMMETpUYHBIE U HECUMMETPUYHbIE BOJTHOBBIE (YHKIINH,
OTHCBIBAIOIINE COCTOSIHUS TOXIECTBEHHBIX MUKpoYacTHIl. bo3onsl u ¢pepmuonsl. [Tpunnun [aymu.
KBanrtoBble craTuctrueckue pacnpeaeneHus bose-Oinmreiina u ®epmu- {upaxa. BeipoxaeHHbII
AJIEKTPOHHBIN I'a3 B KpUCTaJIaxX (METaIbI).

2. Metainel, TU3IEKTPUKU U TOJIYIPOBOJHUKHN C TOYKH 3PEHUS 30HHOW TEOPHH.JHEPreTHYECKUE
30HBI: cratuctuka Pepmu-/upaka, sHeprust @epmu. INEKTPOH B IEPUOANYECKOM T10JI€ KpUCTAILIA!
s dexTrBHAs Macca IEKTPOHA.

3. DneMeHTHI PU3UKHU TBEPAOTO TEA.

Ousuka TBEpHoro Ttena (DTT): ompenenenuwe, CBsI3b € APYrUMU JUCIUTIIMHAMHU, OOBEKTHI
U3y4eHHs, Kpyr pemaembix 3amgad. CBa3b C  Kpucramwiorpagueil, Kpuctamiopuzukoil u
kpuctauioxumuel. KonaeHcupoBanHoe coctosgHue. [loaxonq K onvcaHuio TBEPABIX TeEI.
Crpyktypa kpuctauioB. Cummerpuss #  (QHU3MUECKHME CBOMCTBA  KPUCTAUIOB.  THIIBI
KPUCTAIIMYECKUX CTPYKTYp (0Omas xapakrepuctuka). ILIOTHbIE yHNakoBKHM: KyOuueckas U
reKkcaroHanbHas (Ha KayeCTBEHHOM YpoBHE). IlloHsTHE O CBepXNpOBOAMMOCTH (KBAaHTOBBIE
MpeJICTaBICHUS Ha KaYECTBEHHOM yYpPOBHE).



4.  O0beM y4eOHO JUCHUNIMHBI

BH/b! yIe6HOI paboThI B 3aueTHBIX B akamem.
eIIMHUIIAX qacax

O0mas TpyA0eMKOCTh JUCHUILIMHBI 10 Y4eOHOMY IJIAHY 3 108
AYyIHUTOpPHbBIE 3aHATHUSI: 0,8 32
Jlexuun (Jlek) 0,4 16
JlaGopaTtopHsbie 3ansaTus (J1ad) 0 0
[Tpaktuueckue 3ausatus (I13) 0,4 16
CamocrositensHas padora (CP): 1,2 40
Bu KOHTpOJIS: IK3aMeH/3a4eT 1 IK3. (36)

AHHOTaNus padoyeil MPOrpaMMbl JUCHUIIMHBI
«JlabopaTopHsie paboTsl no ¢pusnveckoit xumun» (b1.B.O/.15)

1.1leap AUCHUILIHHBI

03HAKOMHTh M PACKPBITh BO3MOXXHOCTH OCHOBHBIX 0a30BBIX IKCIEPUMEHTAIBHBIX METO/IOB

(bU3HNYECKON XUMHUH;

— Hay4YuTh CTYJCHTA BUJICTh OOJIACTH U TPEACIIbl IPUMEHECHHUS ITUX METOJIOB UCCIICIOBAHMS,

— YETKO TIOHUMATh HX MPHUHIUIUAIGHBIC BO3MOXXHOCTH M OTPAHUYCHUS MPH PEIICHUU
KOHKPETHBIX SKCIIEPUMEHTAIILHBIX 32]1a4;

— QopmupoBaHuEe Yy CTYICHTa TBOPYECKOTO IIOAXO0/Ja K PA3BUTHIO HABBIKOB (H3HKO-
XUMHYECKOTO UCCIICIOBAHMUSI,

— TpamMOTHas TIOCTAaHOBKAa JIAOOPAaTOPHOTO WCCIEAOBAaHUS W HAXOXKICHHIO TIYTeH €ro

peaM3aIyy, aHaau3a 1 0000IIEHUS TTOTyYSHHBIX KCTICPUMEHTAIBHBIX PE3yIbTaTOB.

2. B pesyabTare uzyuenus kypca «/Iaboparopubie padoTsl 10 (pU3HYECKO XUMHUM» CTYJEHT

AOJIZKCH

Obnadams cnepyromiuMu npodeccuonanbHbIMU kKomnereHusMu (I1K):

CIOCOOHOCTBIO TUIAHUPOBATH W TPOBOJIUTH (PHU3MUECKHE M XHUMHYECKHE SKCIEPUMEHTEI,
POBOJUTH 00pPabOTKY MX pE3yJabTaTOB M OLIEHUBATH MOTPEIIHOCTH, BBIABHTATh THIIOTE3BI H
yCTaHaBJIMBATh TPAHUIBI X NMPUMEHEHUs, IPUMEHITh METO/Abl MAaTeMAaTHUYECKOTO aHaJInu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepruMeHTanbHOro uccienosanus (I1K-16);
CHOCOOHOCTBIO IMPOBOJUTH CTAHJAPTHBIE U CEPTU(PHUKAIMOHHBIE HCIBITAHUS MaTepHalOB,
u3eIui u TexHonorudeckux mnpomeccos (ITK-17);

CIOCOOHOCTBIO HCTIONB30BaTh 3HAaHHE CBOMCTB XUMHUYECKHX JJIEMEHTOB, COCAMHEHUH W
MaTepralioB Ha UX OCHOBE JIJIsI pelieHus 3a1a4 npodeccnonanbHoi nestenpaoctH (ITK-18);
TOTOBHOCTBIO MCIIONIb30BaTh 3HAHUS OCHOBHBIX (PU3MUECKUX TEOPHH [UIS  peleHHs
BO3HHUKAIOIMIUX (DU3NYECKUX 3a/ady, CAMOCTOSITEIBHOIO NMPHOOpeTeHHus (U3UUYECKUX 3HAHUM,
JUTSL TIOHMMaHUSI TIPUHIMIIOB Pa0OThI MPHOOPOB M YCTPOWCTB, B TOM YHUCIIE BBIXOISNIMX 32
npeieNbl KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19).

3name:.

MIPUHIIUITBI pA0OTHI U CXEMBI HCIIOIh3YEMbIX U3MEPUTETHHBIX YCTAHOBOK;

BO3MOKHOCTH METOJIOB CIIEKTPOXMMHUHU [JIsl IPOBEICHUSI KaYECTBEHHOI'O U KOJIMYECTBEHHOIO
aHaJIM3a XUMHUYECKUX CHCTEM, OIpPEACNICHUs TEePMOJAMHAMUYECKUX CBOMCTB XHMMHUYECKHUX
BEIICCTB;



— KOHIYKTOMETPHUYECKHH M TOTEHIIMOMETPUYECKUH METO/Ibl HaXOXICHHS TEPMOANHAMUYECKUX
XapaKTePUCTHK JJIEKTPOJIUTOB (AKTHBHOCTEH W KOA(QQHUIMEHTOB AKTHBHOCTH, KOHCTAHTHI
JMCCOIMALINH, TEPMOINHAMUYECKUX XapaKTEPUCTUK PEAKIINN);

— (DUBHMKO-XMMHYECKHE METOJbl HCCIENOBaHUS W aHaidu3a (a3oBBIX PABHOBECHH B OJHO- H
MHOTOKOMIIOHEHTHBIX CHCTEMaX, ITyTH OCTPOSHHS (ha30BbIX TUArpaMM COCTOSHHUS;

— OKCIIEPUMEHTAJIFHBIE METOABl HW3YYEHHs] KHHETUKM XHMHUYECKHX pPEaKUUd, CIoCOObI
OTIpeieNIeHUs] KOHCTAHT CKOPOCTEH U MOPSAKA XUMUYECKUX PEaKIUil.

— KaJOPUMETPHYECKHE METOJIbl OINpPEICNCHUS TEIUIOEMKOCTH, TEIUIOBBIX 3(PQPEKTOB M JIPYrux
TEPMOXMMHYECKUX CBOMCTB H3y4aeMbIX OOBEKTOB.

Ymemu:

— TNPUMEHATH TEOPETUYECKHE 3HAHUS U HKCIEPUMEHTAIbHBIE METO/IbI HCCIIEI0BAHUS (DHU3UUECKON
XUMHU TPU peHIeHUH MPOo(HecCHOHAIBHBIX 3a/1a4;

— coopmynupoBate TpoOieMy H  00OCHOBaTH  BBIOOp  IKCIIEPUMEHTAJBHOTO  METOZa
UCCJIEJOBAHMS, TIOCTAaBUTh LEIU U 33/1a41 M HAMETHTD ITYTH UX JOCTH)KECHHS;

— TIPOBECTH MAaTEMaTHUYECKYI0 00pabOTKy SKCIEPUMEHTAJIbHBIX JAaHHBIX Ha 0a3e TEOPEeTHUECKUX
3HaHUH 110 PU3UUECKON XUMUH;

— MpEeACTaBIIsAITH JaHHBIE JaOOPaTOPHOrO HCCIENOBaHUS B rpaduyeckoil (popmMe M Ha OCHOBE
MOJYYCHHBIX  3aBHCHMOCTEH  ONpEAesiTh  COOTBETCTBYIOUIME TEPMOJMHAMUYECKHE H
KUHETHYECKUE XapaKTEPUCTHKH XUMHUYECKON CHCTEMBI 1 XUMHUYECKOTO TIPOIIECCa;

— TMPOBOJWTH AHAIW3 W KPUTHUECKH OIICHUBATH IOJYYCHHBIE HSKCIIEPHUMEHTAIbHBIC JaHHBIC,
0000m1aTh 1 JeNaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOJO0B (PU3NUECKON XMMHUU U PEUICHUS
KOHKPETHBIX UCCIIE0BATENIbCKUX 3a/1a4;

— DOKCHEPUMEHTAIBHBIMH METOAAMH HCCIICIOBAHUSI COCTOSIHUSI XUMHYECKOTO DPABHOBECHUS W
KWHETUKU XMMHUYECKOTO TpoLecca.

— nmnpuemMaMud 0O0paOOTKH TOJYYEHHBIX OIBITHBIX JaHHBIX JUIS BBIABICHUS W YCTaHOBJICHUS
B3aMMOCBSI3€ MEXIy TEpMOJUHAMUYECKIMH CBOWCTBAMH W (PH3MUECKUMHU IapaMeTpaMu
npouecca;

— 3HAHWAMH OCHOBHBIX 3aKOHOB (H3UYECKOW XUMHH JUIS COJACP)KATeNbHOW WHTEpIpETaIuu
MIOJTYYEHHBIX SKCIIEPUMEHTABHBIX PE3yIbTATOB.

3. Kparkoe coaep:kaHue TUCHUTIIAHBI

[Tpumenenue METOJIOB (U3UKO-XUMUYECKOTO UCCIIeTOBAHUS TUTS oTnpeaeneHus
TEPMOANHAMHUYCCKUX U KHHCTHYCCKUX XAPAKTCPUCTUK XUMHUUICCKHUX CUCTCM.

CHekTpoXMMHUYeCKue METOAbl HcclefAoBaHusd. KadecTBeHHBI aHamu3 BellecTBa (OmMpesereHune
MCKBAACPHBIX paCCTOSIHI/II\/'I, MOMCHTOB HWHCPLUUHA MOHeKy.]'I). OHpCI[CJ'IeHI/Ie KOJINMYECCTBCHHBIX
XapaKTePUCTHUK (CTENMEHU TUCCOLMAIMU M KOHCTAHTBI AUCCOIHAIIMH AJIEKTPOIUTOB, TEIIOEMKOCTH
BEIIIECTBA).

DNeKTpoXUMHYeCcKre MeToasl uccnenoBanus. Konaykromerpus. OmpeneneHne KOHCTaHTHI
JIVICCOIIMAIIMU CJTA00TO AJIEKTPOJINTA, CTETICHN TUCCOIMALINH, dJIEKTPUYECKON MPOBOIUMOCTH TIPU
OeckOHeYHOM pa30aBIeHUM KOHAYKTOMETpHUYecKuM MeTonoM. llorenimomerpus. OmnpeneneHue
TEPMOJIMHAMUYECKHX XaPAKTEPUCTHK XUMUIECKOH peakimu (A H®, AG®, A,S°), TEMIIEPATYPHOTO

koo dumumenta DJIC (dEO/dT ), craugaptHoit DJIC (E°), u3ydeHue BIMSIHUS NOOABOK Ha

MOTEHLIMAI JJIEKTPOA.

®a30B0o€ paBHOBECHE B OJHOKOMIIOHEHTHBIX cHUCTeMax. PU3UKO-XUMHUYECKH aHanu3. M3ydyeHue
3aBUCHMOCTH CBOMCTB cucTeMbl OT €€ coctaBa. KpuBble oxuaxaeHus. OmnpenereHue cocTaBa
IBTEKTHYECKON cMmecH. [locTpoeHne nuarpamMMm KHIIEHHS W JHarpaMM IUJIaBKOCTH ISl OMHApPHBIX
cucteM. OrpaHuueHHas paCTBOPUMOCTb B TPEXKOMIIOHEHTHBIX CUCTEMAX.

Xumudeckoe paBHOBecue. OmpeneneHne KOHCTAHTHI XUMHUYECKOTO PAaBHOBECHS M TEIJIOBOTO
s dekTa XUMHUECKOH peaklny Ha TIPUMepe pPeaKiuii pa3ioKeHHs.

Tepmoxumus. Kamopumerpus. OrnpeneneHue TEIUIOEMKOCTH BEIIECTB  KaTOPUMETPUUECKUM
METOJIOM.



4. O0beM y4eOHOH JUCHUIINHBI

. B 3auerHbIx B akanmem.
Bupl yueOHO# paboThI

SAMHUIIAX yacax
OO0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IUIAHY 3,0 108
AyIUTOPHBIE 3aHSATHS: 0,89 32
JlaGopaTtopust 0,89 32
CamocrositesbHas padora (CP): 2,11 76
Bux koHTpOJIsI: 3a4eT / IK3aMeH - 3a4eT

AHHOTAaIUs padoyeil MPorpaMMsbl JHUCHHIJIHHBI
«OcHoBbI kBaHTOBO# Xumunw» (b1.B.0/1.16)

1. Heab AuCHUMINHBI

JIOTUYECKH OPraHU30BAHHOTO O3HAKOMJICHHSI C OCHOBHBIMU TMOHSTHSIMH COBPEMEHHOM
KBaHTOBOM XHMMUH;

M3y4eHUs OCHOBHBIX KBaHTOBO-XMMHYECKMX METOJOB pacyeTa CTPOCHHMS U CBOWCTB
XUMHUYECKHUX CUCTEM;

O3HAaKOMJICHHsI C OCHOBHBIMM IIPEJICTABJICHUAMU O XUMUYECKON CBSI3M M MEXMOJIEKYJIIPHBIX
B3aHUMOJCHCTBUSIX;

O3HAaKOMJIEHUSI C OCOOEHHOCTSMU XUMHUYECKON CBSA3HM, MEKMOJIEKYIISIPHBIX B3aUMOJICHCTBUMN U
CBOMCTB MOJIEKYJISIPHBIX CUCTEM U I1OJIMMEPOB;

HpI/IO6p€TCHI/I$I HaBBIKOB pa6OTI)I C OCHOBHBIMHU KBAaHTOBO-XHMHWYCCKMMU KOMIIBIOTCPHBIMU
InporpaMmmamu, UCIOJIb3YyEMbIMHU HaA ITPAKTUKCE.

2. B pe3yabTare HM3ydyeHUs] IUCHHUILUIMHBI OOydammuiics Mo mporpamMme O6akajaBpuaTa
JTOJIKeH:
Obaaoams crnenyronumu npodeccuoHanbabiMu (I1K) komneTenusmu:

TOTOBHOCTb IIPUMEHATH aHAIMTUYECKUE U YNCIICHHBIE METO/Ibl PEIIECHUS TIOCTABICHHBIX 3a/1a4,
UCIIOJIb30BAaTh  COBPEMEHHBIE HH(OpPMAllMOHHBIE TEXHOJOTMM, MPOBOAUTH 0OPabOTKY
UHpOpMAllUM €  HCIOJIb30BAaHHMEM  MPHUKIAAHBIX  MPOrPAaMMHBIX  CPEICTB  CQepsl
po(hecCuOHATBHOM e TEIbHOCTH, UCII0JIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUN U 0a3bl
JAHHBIX B CBOEH npodeccuoHaNbHONW 00JIaCTH, MaKeThl MPHUKIAJHBIX MPOrpaMM JAJIs pacuera
TEXHOJIOTMYECKUX mapaMeTpoB obopynoBanus ([1K-2);

CHOCOOHOCTh IJIAHUPOBAaTh W TPOBOAMTH (PU3MUECKHE W XUMHUECKHE HSKCIEPUMEHTHI,
IPOBOAUTH 00pabOTKY MX pe3y/lbTaTOB M OLIEHMBATh MOTIPEHIHOCTH, BBIABUTATh TMIIOTE3BI U
YCTaHABIMBATh I'PAaHULBI UX NPUMEHEHHUS, IPUMEHATh METOAbl MaTEMATHUECKOTO aHalIu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIeprUMeHTaIbHOro uccienosanus (I1K-16).

3nams:

OCHOBHBIC TIOJIOKEHHUSI KBAHTOBOW XHWMHH, COBPEMEHHOW TEOPUM XHMHYECKOW CBSI3U U
MEXMOJIEKYJIIPHOTO B3aMOJEHCTBUS U IPUMEPHI €€ MPUMEHEHUSI K KOHKPETHBIM XUMHYECKUM
CHCTEMaM;

INPUHIUIBI  KOJIWYECTBEHHON XapakTepU3alluM aTOMHOM M DJIEKTPOHHOM  CTPYKTYpBI
MOJIEKYJIIPHBIX CUCTEM U IIOJIUMEPOB;

OCHOBHBIE B3aUMOCBSI3U MEXJAY OJJIEKTPOHHOM CTPYKTypo M  (PU3UKO-XMUMHUYECKUMU
CBOMCTBAMH BEILIECTB, JIEKAIIUE B OCHOBE YIIPABJIEHUS CBONCTBAMY;

BO3MO>XHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHUX PACUETHBIX METOJOB M 00JIacTH
UX IPUMEHUMOCTH.



Ymems:
[IpuMeHATh KBAHTOBO-XMMHYECKUE TTOAXOAbI U METO/IbI JIs pacueTa, MHTEPIpeTalluu U
MpeACKa3aHusi CTPOCHUSI W CBOMCTB MOJICKYJISIPHBIX CUCTEM U TIOJIMMEPOB.
Braoems:
DneMeHTapHBIMH HaBbIKAMU MPUMEHEHHsI KBAHTOBO-XMMHYECKUX TOIX0I0B U METOJIOB
Y MHTEPIPETALNH PE3yIbTaTOB IIPHU PEUICHUU MPAKTUUYECKUX TEXHOJOTUYECKUX 3a/1ay U
CTaHJAPTHBIMA KBaHTOBO-XHMHUUYECKHMH KOMITBIOTEPHBIMHU IIPOrpaMMaMH.
3. Kparkoe conepxxanue IMCHUILINHBI
Brenenune. Ilpenmer KBaHTOBOM XHMMHUHU. Poyib KBAHTOBOM XHMMHHM B ONHCAHUU XUMHUYECKUX
SIBJICHUW U MPOLIECCOB. B3auMOCBs3b KIIaCCMUYECKON M KBAHTOBOM MOJI€JIEH MOJIEKYII.

Moayas 1. O0muue npUHITUITBE KBAHTOBON XMMHUH
OcCHOBHbBIE TOJOXEHUSI KBAaHTOBOM MEXaHUKU. BapuanumoHHBI METOJ HAXOXJIEHUS BOJHOBBIX
byukuii. [Ipubamkenne He3aBUCUMBIX YacTHIl. MeToJ caMOCOTrIacOBaHHOTO IMOJISL Ui aTOMOB.
[TpubnnxeHne HeHTPaIBHOTO MOJIA. ATOMHbIE OPOUTAIH U X XapPaKTEPUCTUKH.
OaHO3IEKTPOHHBIE U MHOTOAJIEKTPOHHBIE BOJIHOBBIE (DYHKIIMU M METO/bI UX pacyeTa.
AHTHCUMMETPUYHOCTD AJIEKTPOHHOW BONHOBOW ¢yHKuuu. CrouH-opOuTanu. JlerepMuHAHT
Crnevitepa. Benenue B meronasl Xaptpu-®oka u Kona-lllsma, xumuueckass — TpakTOBKa
pe3yNbTaToB. DJIEKTPOHHbIE KOH(PUTYpaLlUH aTOMOB C TOUYKHU 3PEHMSI KBAHTOBOM XUMHUHU.

Moay.asb 2. MeToabsl KBaHTOBOM XUMHUH
[Tpubmmxenne bopHa-OnnenreiiMepa, annadaTHUECKU NOTEHUUAN W IOHSATHE MOJIEKYJISIPHON
cTpykTypbl. Metoabl Xaptpu-®oka u Kona-lllaoma nias monekynsl. [Ipubmmkenne MO JIKAO.
DJNeKTpoHHass Koppemsiius. MeTon KoH(DUTrypallMOHHOTO B3auMOJICHCTBHS. Teopusi BO3MYILICHUMN.
Pacuer sHeprun qucconuanuyu XUMHUYECKUX CBS3EH.
Hepapxusi METOIOB KBaHTOBOW XMMHHU. Heammupudeckas KBaHTOBasi XUMHusA. basucHbie QyHKIUH
JUTISL HEOMITMPUYECKUX pacyeToB. ATOMHBIE M MOJIEKYNIsIpHbIe Oa3ucHble HaOophl. Ponb Ga3zucHbIX
¢GyHKIMH B OMMCaHUK CBOMCTB MoJieKy. [lomysmmnupudeckue MeToapl. BanenTHoe npubmKkeHue.
T-2JIEKTpoHHOe mpuOmmwkenue. Merton [lappusepa-lIloma-ITappa. IlpocTtoii u pacmmpeHHBIH
METO/bI XIOKKEJIA.
TOYHOCTH KBAHTOBO-XUMUYECKHUX PACUETOB CBOMCTB MOJIEKYII.

Mopayasb 3. XuMuueckasi CBA3b U MEXKMOJIEKYJIIPHbIE B3aUMOJEHCTBHS

OpOutanbHasi KapTHHA XUMHUYECKOH CBs3U. KOHCTpYKTHBHAs M JECTPYKTHBHas MHTephepeHIus
opbutaneii. MonekynsipHble OpOUTaNIN U UX cCUMMeTpuiiHas kiaccudukanug. KoppensuuoHHbie
MarpaMMbl.  DJEKTPOHHbIE KOHQUIYpalMM JIByXaTOMHBIX MOJIEKYJI. AHaJIN3 3ace’leHHOCTEH
opbuTanei no Mannukeny. [loHsTre o 3apsiiax v MopsIKax CBS3EH.
IIpocTpaHCTBEHHOE  pacCHpeAciIeHHE  DJIEKTPOHHOM  IUIOTHOCTH M XHMMHYECKas  CBA3b.
MexmonexkynspHble B3aumozencTBus. JlepopmalioHHass 3JIEKTpOHHAs IUIOTHOCTh. Cuibl B
MOJIEKYJIaX.
3axmtouenre. KBaHToBas XUMHUS KaK HHCTPYMEHT IIPOTHO3a B XMMUH.

4. O0beM y4eOHOI JUCHTUIJIMHBI

Bunasl yueOHol paboThl B 3auerHbIx B akazgem.
eIMHUIIAX Jacax

Oo6masi TpyA0eMKOCTh JUCIIHILJIUHBI M0 Y4eOHOMY 3 108

TJIaHY

AYIUTOpPHBIE 3aHATHS: 0,89 32

Jlexrmn (JIek) 0,45 16

[TpakTnueckue 3anstus (I113) 0,44 16

CamocrositeabHas padora (CP): 2,11 76

Buj koHTpOJIS: 3a4eT / IK3aMeH - 3a0




AHHOTanUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«KypcoBoii mpoeKT 1o npoueccaM u annaparaMm xumMu4ieckoii Texnojaorun» (51.B.0/1.17)

1. Heab AMCHUNINHBI:
CyIIecTBEeHHO pAaCHIMPUTh, CHUCTEMATU3HPOBATh M HCIIOJNB30BATh HA MPAKTHUKE 3HAHUH OCHOB
TUAPABIMYCCKUX, TEIUIOBBIX W  MAacCOOOMEHHBIX IPOIECCOB  XUMHYECKOHW  TEXHOJIOTHH,
MO3BOJIIIOIINX BBIMMYCKHUKAM OCYIIECTBIISITh HAyYHO- HCCIICIOBATEIICKYI0O W TPAKTHUYECKYIO
paboTy Ha MPEANPUATHSIX.

2. B pesyiabraTe M3ydeHHsl JUCHUILUIMHBI 00yYaKOIIUiica MO mporpamMme fakajaBpuara
JIOJIZKEH |
Obnadams CleyIOUUMU KOMITETCHIIUSIMU:

- CIOCOOHOCTbIO IPUHMMATh KOHKPETHbIE TEXHUYECKHE pElIeHHs Mpu  pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BbIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJIOTMH C YYETOM —
IKOJIOTMYECKUX TociencTBri ux npuMeHenus ([1K-4);
- CHOCOOHOCTBIO BBISBISATH M YCTPAHATh OTKJIOHEHMS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000py/IOBaHUs U TApaMETPOB TeXHoorn4eckoro mnpouecca (ITK-11).
- CIOCOOHOCTBIO IUIAHUPOBaTb M IPOBOAUTh (U3UYECKHE M XUMHUECKHUE 3SKCIIEPUMEHTHI,
IPOBOIUTH 00pabOTKYy HMX pE3ylbTaTOB M OIEHHMBATH MOTPEIIHOCTH, BBIABHTaTh THIIOTE3BI U
yCTaHaBJIMBaTh T'PaHMLBI UX NPUMEHEHUs, NPUMEHATh METOJbl MAaTeMaTHYECKOro aHaliu3a Hu
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIepruMeHTaIbHOro uccienosanus (I1K-16);
3Hamb:
- METOZBI pacyeTa TeIUIo- U MaCCOOOMEHHBIX alapaTos;
- OCHOBHBIE NPUHIIMITBI OPraHU3aLUH IPOLECCOB XUMUYECKOH TEXHOJIOTUH;
- TUIIOBBIE IPOLIECCHI XMMMUECKOM TEXHOJIOTUH, COOTBETCTBYIOLIHME aIapaTbl U METOAbI UX
pacuera;

- METO/Ibl COCTABJICHUS TEXHOJIOTHYECKUX CXEM C HAHECEHHEM BCEX allaparos.
ymemv:

- COCTaBJIATh MaTepHaIbHbIE U TEIUIOBbIE OATAHCHI JJIsl CHCTEM ra3->KUJKOCTb;

- pacCYMTHIBATh apaMETPhl TEIIO- U MAaCCOOOMEHHOr0 000pYOBaHUS M HACOCOB;

- MoI0MpaTh CTaH/IapTHOE 00OPYAOBAaHUE, UCTIOIB3YEMOE B XUMUYECKOH MPOMBIIILIEHHOCTH.

61adems:

- METOAOJIOTHEH pacdyeTa OCHOBHBIX ITAPaMETPOB THAPOMEXaHHYECKHX, TETUIOBBIX U
MacCcOOOMEHHBIX MPOIIECCOB;

- OCHOBAaMH MPaBWJIBHOTO MOJ00pa TEII0 U MacCOOOMEHHOT0 000PYyOBaHMUS;

- METOJIaMU COCTaBJIEHUS TEXHOJIOIMYECKHX CXEM U IpadruecKoro n300paxeHust OCHOBHOTO
000pyT0BaHUs.

3. Kpartkoe conepikanue THCHHUIIHMHBI

Beenenne. Onucanye NPpUHIMIUAIBHON CXEMbl PEKTH(PHUKAIIMOHHON YCTaHOBKH
HenpepbIBHOTO AeiicTBusl. CpaBHEHUE U 00JIaCTH MPUMEHEHHS HACaJJOYHBIX U TapesibuaThiX
KoJIOHH. [TocTpoenue paBHOBECHO JTMHUM HA OCHOBE MOJYyYEHHBIX MHINBUYaJIbHBIX 3aJaHHUM.

Mopnyas 1. Pacyer pekTuGUKALMOHHONH KOJIOHHBI.

PacueT HacagouHO# U Tapenb4aTo peKTH(UKAIMOHHON KOJIOHH HETPEPHIBHOTO JICUCTBHUS.
MarepuanbHblii 6a1aHc KOJOHHBI. PacueT MUHUMaNbHOTO U pabodero ¢GerMoBoro yucia.
[Toctpoenue pabouux nuHui. Pacuer ckopocTu nmapoB u AuaMeTpa KoJoHHbI. OnpeaeneHue
BBICOTHI anmnapara. Pacuer ruipaBiMuecKkoro COpoTUBIEHUS KOJIOHHBI. CpaBHEHHE JaHHBIX
pacueTra HacaJl0YHOM U TapenbyaTol KoJIOHH. COMOCTaBIEHNE TAHHBIX, TOJTYYEHHBIX 10
IporpaMMaM KOMITBIOTEPHBIX U PYYHBIX pacdeToB. BoIOOP KOIOHHBI.

Mopayasb 2. Pacyer U BbIGOP TeNJ1000MEHHUKOB.

Pacuet 1 BbIOOp TEII000MEHHUKOB (MCTIAPUTENIS, KOHICHCATOPA, MTOJ0TPEBATENS, XOJIOIUILHUKOB
JUCTHILIATA U KYOOBOTO ocTaTka) mo o01ieit cxeme. ConocTaBlieHue JaHHBIX, TOYYEHHBIX TI0



mporpaMmMaM KOMITBIOTEPHBIX M PYYHBIX pacueToB. [ uapaBaudeckuii pacuer. Beroop

ONTHUMAJIBHOT'O BapHaHTa TEIII000OMEHHHKA.

Moayas 3. I'mapoauHaMudecKue pacyernbl.

Pacuer ruapaBianueckoro conpoTuBiIeHUs: TpyOOIIpoBOAOB. Pacuer onTUManbHBIX AUaMETPOB

TpyOoIpoBo0B. PacueT u nmoadop HacoCoB.

Monyasb 4. I'padudeckoe opopmiienue.

Texnonornueckas cxema. PekrudukanmonHast KOJIOHHA ONPEICIICHHOTO THITA ¢ U300paKeHHEM

,Z[CTaJ'ICfI KOHTAKTHBIX 3JICMCHTOB, pAaCCYUTAHHBIX B MOAYJIC 1.

4. O0beM y4eOHOH TUCIHIIINHBI

Buzsl yaeOHOM paboThI

O0beM

B 3aueTHBIX

B akazmeMm. gacax

€IMHUIIAX
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 1,0 36
AyIMTOPHBIE 3aHATHS: 0,5 18
Jlexuunu (Jlek) -
JlabopaTopHbI€ 3aHSATHUS -
[Tpaxtuueckue 3ausarus (113) -
Kypcosoii mpoekt (KCP) 0,5 18
CamocrositesbHas padora (CP): 0,5 18
Bujx nToroBoro KOHTpoJs: 3a4eT / IK3aMeH 3auer

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNITIHHBI
«IIpoexkTnpoBanme nerasneil mamuH U annaparos» (b1.B.0/1.18)

1.1leab AUCUMIJIMHDBI

— HAY4YUTHb CTYACHTOB TBOPUYCCKOMY IIOAXOAY K BBIIIOJJHCHUIO HWHKXCHCPHBIX Ppacdy€TOB Ha
MMPOYHOCTDH, KCCTKOCTh U YCTOfIqHBOCTB 3JICMCHTOB KOHCTPYKHHPJI, HeTaﬂeﬁ M Y3JIOB MalllMH W

arraparos;

— H3YYUTH THIIOBBIX 3JICMCHTOB KOHCTp}/'KIII/H\/JI XHMHUYECCKOI'O O60py,)IOBaHI/I$[;

— OCBOMTb METOAMKHU POEKTUPOBAHUS U oOecrieueHrne He0OX0AMMOM TeXHUYeCcKol HH(popmanuen
JUISL BOCIIPHUSITHUS CTYJIEHTaMHU psifia MOCIEAYIOIMNX JUCIHTIINH.

2.B pe3yabraTre u3y4eHUsl IUCHUIUIMHBI 00ydYalOIIUiics MO mNporpamMMe OakajaBpuaTa

JOJIKEH
Obnadams CIETYyIOUTUMA OMIIETEHITUSIMH:

— IIIAaHUPOBATb U TIPOBOJUTH (I)I/ISI/ILIGCKI/IC U XHUMHUYCCKHEC DOKCIICPUMCHTBI, IPOBOAUTH

00paboOTKy HX pe3ylIbTaTOB M OIICHUBATh MOTPEITHOCTH,

BbIABUI'aTh THUIIOTE3bBI U

yCTaHaBJIMBATh TPAHULIBI UX IPUMEHEHUs], IPUMEHSATh METOJIbl MAaTEMAaTHUECKOT0 aHaIN3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepruMeHTaIbHOro uccienosanus (I1K-16);
— UCMOJNb30BaTh 3HAHUS OCHOBHBIX (PU3MUYECKUX TEOpUH Ui peIIeHUS BO3HUKAIOIIMX

(I)I/I3I/I‘-ICCKI/IX 3aaad,

CaMOCTOATCIIbHOI'O HpI/IO6p CTCHUA (I)I/I3I/I‘-ICCKI/IX

3HAHUI,

JUTSL

MOHMMAaHUS TMPUHIUIOB paboThl MPHUOOPOB M YCTPOWCTB, B TOM YHCJE BBIXOIALIUX 3a
npeJieNbl KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19);

3name:

— KOHCTPYKIHHU, THUIIAXU W KPUTCPUU pa6OTOCHOCO6HOCTI/I JeTaneit MalivH, C60p0‘{HBIX

eauHul (y3JI0B) U arperaTos;

— OCHOBBI TCOpPHUHU COBMECTHOI pa6OTBI H MCTOJBI pacycTa neTaneﬁ N Yy3JIOB MallvuH U

arnmapaToB XMMHYECKOW TEXHOJIOTHH,
Ymems:

— BBIIOJHATb U YUTATh TCXHUYCCKHUEC CXCMBbI, UCPTCIKHU U 3CKHU3BI ,Z[CT&J'ICIZ, Y3JIOB U arperatroB

MalluH, COOPOYHBIX YepPTEXKEW U UepTeKU OOIIET0 BUAA;




— TIPOW3BOJUTH PACUYETHI IO OCHOBHBIM KPUTEPHUSAM PabOTOCTIOCOOHOCTH U KOHCTPYHPOBAHUS
JeTajieil MaIluH;
— TPOU3BOAUTH pPacueThl M KOHCTPYMPOBAHUE JACTaIed MaIllMH U MEXaHU3MOB C YYETOM
MIPOU3BOJICTBEHHOMN TEXHOJIOTUHU U IKCILTyaTallNH;
Bnaoemw:
— HaBbIKaMU KOHCTPYMPOBAHMS U TEXHUYECKOT'O TBOPUYECTBA;
— TMpaBWIAMH MOCTPOCHUS TEXHUUECKUX CXEM U YEPTEKEH;

— OCHOBHBIMHM MCTOJAMM pacCydCTa U MNPOCKTUPOBAHUA MCXAHHYCCKUX Y3JIOB U J3JICMCHTOB
TCXHHUKU.

3.KpaTkoe coaep:kanue IUCHUIIHHBI:

Moayab 1. «Pacuer XuMMHYECKOro amnmapara ¢ MEXaHHYECKHM IE€pEMEIIMBAIOIINM
YCTPOMCTBOM).

[To BceM s3Tamam KypcoBOro mpoekTa ohopmisieTcsl equHasl MOsICHUTeNbHas 3amucka. B
MOACHUTCIIbHYIO 3aIlIMCKY BKJIHOYAIOTCA IMMPOCKTHBLIC U IMMPOBCPOUYHBIC PACUCTHI TUIIOBLIX 3JICMCHTOB B
COOTBETCTBUHU C JACUCTBYIOIIMMU MeToauKaMu. [TpousBoaurcs:

1) BBIOOpP KOHCTPYKIIMOHHBIX MaTEPHAIIOB;

2) pacyeT OCHOBHBIX FTCOMETPHUYECKUX Pa3MEpOB alnapara;

3) pacueT TOJIIMH CTEHOK amrapara U pyOaliku;

4) moxbop NpUBO/IA;

5) pacuer (h1aHIIEBOTO COCTUHCHHUS KPBIIIKH ¢ KOPITYCOM arapara;
6) pacuer Baja MEIIAJIKU HA BHOPOYCTOWYMBOCTD U ITPOYHOCTD;

7) moabop u pacueT My(ThI;

8) moabop u pacyeT yrIOTHEHHS.

Moayas 2. «YepTex o0I1Iero Bua anmapara.

Breimonusiercss ueprexk oOmIero Bua ammapaTa ¢ BHIaMH, pa3pe3aMu, CEUEHUSIMU H
BBIHOCHBIMU 3JICMCHTAMH, OAONIMMU ITOJJHOC IMPCACTABJIICHHUC 00 ero yCTpOfICTBe U NPHUHIUIIC
paboTsl. UepTex 00IIero BH/Ia anmnapaTa COACPKUT:

1. U3obpaxenue ammapaTta (BUIbI, pa3pe3bl, CEUCHUs, BHIHOCHBIC JIIEMEHTHI), COJAEpKAIUe

OKOHYaTeJIbHbIe KOHCTPYKTUBHBIE PELICHHUS.
OcCHOBHBIE pa3MepBhl.

PacmionoxeHune mrTynepos, Jr0Ka, ONOp anmapara.
TaGnuity Ha3HAYEHUS MTYIIEPOB B armapare.

o s~ wDn

TexHnYecKyo XapakTepUCTUKY U TEXHUUECKHUE TPEOOBaHUS K HEMY.

Ha BTOpOM 1CTE BBINONHAIOTCA YEPTEXKU COOPOUHBIX EAMHULl U JeTaned. Yeprexu
BBINOJIHAOTCS Ha IMcTax ¢popmara Al.

KypcoBoii IpoeKT SIBISIETCSI CAaMOCTOSATEIBLHOM pabOTON CTYJEHTa, KOTOPBIM HECET MOJIHYIO
OTBETCTBEHHOCTh 3a €€ KauecTBO (IPaBMWJIBHOCTh pacueToB, OQOpPMIIEHHE uepTexen) u
CBOEBPEMEHHOCTh BBINIOJIHEHUS BceX 3TanoB padot. [IpenogaBaTens — pPYKOBOAMTENL MPOEKTa
HanpaBisgeT pabdoOTy CTYJAEHTa, KOHCYJIBTHUPYET IO HESCHBIM BONpOCaM, OMpEIesieT CTENeHb
3aBEPIICHHOCTH OTJEIBHBIX 3TAIlOB IPOEKTUPOBAHMUS.

4. O0beM yueOHO JUCUMIIJIMHBI

Bunael yue6HOM paboThI B saderibix B akagem. gacax
€IMHUIIAX

O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AYAUTOPHBIE 3aHATHSL: 0,44 16
Jlexuuu (JI) -
[TpakTnueckue 3anstus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,56 92

Buj uTOoroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3a0




AHHOTaNUs pado4yeid MPOrpaMmMbl JTUCUUIIIIMHBI
«/lomostHUTEIbHBIE IJIaBbl Opranudeckoit xumumw» (b1.B.0/1.19)

1. Ileab AMCHMIIMHBI

— IpUOOpeTeHue CTYIAEHTaMU 3HAHUH O CTPOCHMM OPraHUYeCKUX COEAMHEHUH, OCHOBHBIX
XUMHYECKHX CBOMCTBaxX pa3iUYHBIX KIJIACCOB OPraHMYECKHX COCIMHEHUH M METOJNax HX
IIOJIyYEHUS, KaK IPOMBIIIJIEHHBIX, TAK U J1a0OpaTOPHBIX.

2. B pe3yabrare M3y4yeHHs TUCHMILIMHBI 00y4YaKOIIMiics MO MporpaMMe 0akajaBpuara
JMOJIKEH:

Obnadams crienyronumu npodeccuonanbHpiMUA KoMrieTeHIusIMu (I1K):

- CHOCOOHOCTBIO TUIAHHPOBATH M IMPOBOAUTH (PU3HUECKHE W XUMHUYECKUE SKCIIEPUMEHTHI,
IPOBOJIUTh OOpPabOTKY HMX pe3yJbTaToOB W OLEHUBATH IOTPELIHOCTH, BBIJBUIATh T'MIIOTE3bI
YCTaHABIUBATh TPAHULBI UX IPUMEHEHUs, NPUMEHATh METOAbl MAaTEMAaTHYECKOr0 aHaliu3a H
MO/ICJIUPOBaHHUsI, TCOPETUIECKOTO U dKCIIepUMeHTaIpHOoro necnenoBanus (I1K-16)

- TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHMSI CBOWCTB XMMHMYECKUX DJIEMEHTOB, COCIWHECHHU H
MaTepHaIoB Ha UX OCHOBE JUIS pelIeHus 3a1au npodeccruonanbHoi nesrenbroctr (I1K-18)

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO MH(POPMALUIO, OTEYECTBEHHbIN U 3apyOEKHBIH
ombIT 110 TeMatuke ucciaemaoBanus (ITK-20).
3uams:

— TEOPETUYECKHE OCHOBBI CTPOCHHS M CBOWCTB pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCIMHEHN;

— CcrnocoObl MNOJY4YEHHS W XHMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCIMHEHN;

— OCHOBHBIE MEXaHW3MBbI IIPOTEKAHNS OPraHUYECKUX PEaKIIM;

Ymemo:

— IPUMEHATH TEOPETUYECKHE 3HAHUS I CUHTE3a OPraHUYECKUX COCAVHEHMH Pa3IM4YHBIX
KJIACCOB;

— QHAJIM3HUPOBATh U IIPE/ICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHMUI;

— COCTaBJIATh CXEMBI CUHTE3a OPIraHMUYECKHUX COSUHEHNUH, 3aJaHHOTO CTPOSHHUS;

Braoemy:

— OCHOBaMHU HOMEHKJIATyphl U KJIaCCU(PHUKAIIUNA OPTaHUYECKUX COCTUHEHUH;

— OCHOBHBIMM TEOPETUYECKUMH MPEACTABICHUSAMHU B OPraHUYECKON XUMUU;

— HaBbIKAaMH 00OCHOBaHM pallMOHAIBHBIX CIOCOOOB MOJIyYEHHs] OPraHUYECKUX BEIECTB.

3. Kparkoe cogepxxanue 1ucCUHNIHHBI
I"ajloreHonpon3BOIHEIE. Knaccugukanus. Homenxknarypa. Anxun- u
aJTMIIraioreHu ibl.apoMaTuyeckue rajnorenuipl. Msomepus. Homenknarypa. CriocoObl nomy4eHus.
[TpocTpaHCcTBEHHOE U ANEKTPOHHOE cTpoeHue. dusnueckue cBONCTBa. Peakuuu HykiI1€oQpHUILHOTO
3aMeleHus u oruieruieHus. [lonsaTue Hyki1eo(UIbHOCTH U OCHOBHOCTH peareHToB. AMOUJICHTHbBIE
HYKJI€O(DUIIbHBIE peareHThI.

DneMEeHTOOpraHuYecKue coeIMHeHus. TUIbI CBsI3el B 2JIEMEHTOPTaHUYECKUX COSAMHEHUSIX.
CriocoOb! MoTydeHus JIMTHI- 1 MarHuiopraHnyeckux coequHenuil. Peakuus ['puHbsipa, MEXaHU3M.
Peakuun ¢ kapOOHWIBHBIMH COEOUHEHHUSMH. lIprMeHeHue U CHUHTE3 3JIEeMEHTOOPraHMYECKUX
COCIMHEHUH B TEXHOJIOTUU HEOPTraHUYECKUX BEILECTB.

Cnuptsl. ®enonbl. [IpocTeie 3¢upbl. DnokcucoeAMHEHUs. Anblerubl, KeToHsl. KapOoHOBbIE
KHCIIOTBI M HMX IPOU3BOJAHBIE. B KaXJOM Kiacce paccMaTpUBAOTCA CIEAYIOLIUE pPa3Jelbl:
U30MEpUs, HOMEHKJIaTypa, (QU3NYECKHe M XHUMHYECKHE CBOICTBa, CHOCOOBI MOJy4YEHUS.
MexaHu3MBI peakLuil.

KapOoHOBBIE KHCIOTBI W WX NPOU3BOAHBIE. B KakIOM Kiacce paccMaTpuBalOTCS CIEAYIOLINE
paszienbl: U30Mepusi, HOMEHKJIATypa, (pU3HUecKue U XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOTYyYSHHS.
MexaHu3MBbl peakui.

Manonosslit 3¢up. Ilonyuenune. Ctpoenune, CH-Kucnornocts. Peakiuyu KoHIeHCAMN MaJTOHOBOTO
3¢upa U MaJIOHOBOM KHUCIIOTHI € aldbJerulaMi. AMUHOKUCIOTHI. JIMKapOOHOBbIE KUCIOTHI.



A3zotcoaepxaimue coequuenusa. Hurpocoenuuenus. AMuHbl. B Kaxaom Kinacce paccMaTpUBaIOTCA
CIIEYIOIINE Pa3Jesibl: U30MepHs, HOMCHKIATYpa, (PU3HUUYECKHEe U XUMHYECKHE CBOHCTBA, CIIOCOOBI
MoJTy4YeHHs. MexaHu3Mbl peakiui.

A3a- u 1ua3ocoeIUHCHUS

[Tonydyenne nHMA30COCAMHEHHMIN peakuenl AUa30TUPOBAHUS: YCIOBUS MPOBEACHUS pPEaKIUU U
MexaHu3M. @Pusnyeckue cBoMCTBA. XHMMHUYECKHMe CBoicTBa. Ilosydenue U npumeHeHue
a30COECIUHEHUN.

4. O0beM yueOHON AW CUMIIIMHBI

B 3aueTHBIX egUHHUIIAX B akagem.gacax

Bunpl yue6HO# paboTh
O0mas TpyA0eMKOCTh IMCIHUIIJIHHbI 5 180
10 y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexumm (Jlek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
JlaGopaTtopust - -
CamocrositeanHas padora (CP): 2,22 80
Jlpyrue BuIpl CaMOCTOSTENBHON pabOThI 2,22 80
Bua xoHTpoJA: 3aueT / IK3aMeH 1 Jx3ameH (36)

4.4.3. JUCHUIIMHBI BADHATHBHOMN YacTu
(mucuumiuabl o BbIOOPY) (B1.B./IB)

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNIIHHBI
«IIpuxknaguas ¢pusnyeckas KyJabTypa»

1. eab TUCHUIIHHBI

- (dbopMHpOBaHHE MHMPOBO33PEHHMSI W  KYJAbTYPbl JIMYHOCTH, TPAaXJAHCKOM MO3MIIMH,
HPABCTBEHHBIX KayeCTB, YYyBCTBA OTBETCTBEHHOCTH, CaMOCTOSITEJIBHOCTH B IPUHATUU
pelieHnii, crocoOHOCTH HCHOJB30BaTh pa3HooOpa3Hble (OpMbI (PU3NUECKON KYyJIbTYpHI,
CIopTa M Typu3Ma JUIsl COXPAaHEHHUS M YKPEIUIEHHS CBOEro 3JI0pOBbS U 370pPOBbSl CBOUX
OJIM3KHX B MOBCEIHEBHOM JKU3HU U MPO(EeCCHOHAIBHON AeITEeNbHOCTH;

MOHUMaHHUE COIMATLHON 3HAYUMOCTH (PU3UYECKOUN KYJIBTYPHI U €€ PO B PA3BUTHH JIMYHOCTH U
MOJITOTOBKE K MPo(decCroHANbHOMN 1eTeIbHOCTH;

- 3HAHUE HAYYHO-OMOJOTUYECKHUX, MENAarOTHYECKUX W TMPAKTUUYECKUX OCHOB (HU3UYECKOM
KYJIBTYpBI, CIIOpTa U 3J0POBOTO 00pa3a )KU3HU;

- (opMHpOBaHHWE MOTHBAIMOHHO-IICHHOCTHOTO OTHOIICHUS K (PU3UUYECKON KYNIbTYype, pusnueckoe
COBEpIIICHCTBOBAHNE U CAMOBOCIIHTAHHE, YCTAHOBKU Ha 37J0POBBIN 00pa3 KU3HH;

- OBJIQJICHHE CHUCTEMON TMPAKTUYECKUX YMEHUM W HABBIKOB, OOECMEYMBAIOIINX COXPAaHEHUE U
VKpeIUIeHue 3J0POBbs, TCUXUYECKOE OJIaronoyiydne, pa3BUTHE W COBEPIICHCTBOBAHUE
MCUXO(PU3NUECKUX CIIOCOOHOCTEH, KAadyeCTB M CBOWCTB JUYHOCTH, CaMOONpPEIETICHHUE B
bU3NYECKON KYIBTYpE U CIIOPTE;

- ($opMHpPOBaHUE JTUYHOTO OTBITA MOBHIIICHUS JBUTATEIBHBIX U (DYHKIIMOHATBHBIX BO3MOKHOCTEH,
obecnieueHue obmIel u mpodeccnoHaTbHO-MPUKIATHON GU3NYECKON TOATOTOBICHHOCTH;

- CO37JaHUE OCHOBBI I TBOPYECKOTO M METOAUYECKH OOOCHOBAaHHOTO HCIIOJIb30BAHMS
(GU3KYIBTYPHO-CIOPTUBHON  NEATEIHHOCTH B  IEMSIX MOCIEAYIOIUX JKU3HEHHBIX H
PO ECCUOHATBHBIX JTOCTHKEHUH.

- o0yueHne TEXHUYECKUM M TAKTHYECKUM MIpUeMaM OJIHOTO M3 BUIOB CIIOPTA.

2. B pe3yabrare M3ydYeHUs] JMCUMILIMHbI oOydYalolluiica Mo mnporpamme OakajlaBpuara

JMOJIZKEH::

Obnadams CIETYIONTUMA KOMITETCHIIHSIMHU:



—  CIMOCOOHOCTH K caMOOpraHu3anuu u camoobpaszosanuio (OK-7);
—  CIIOCOOHOCTh HWCHOJB30BaTh METOIBI M CPEACTBA (DU3MUYECKON KYJIBTYpPHI U OOECIICYCHUs
MIOJTHOIICHHOM COIMAaIbHOM 1 mpodeccrnonanbHoi aestensaoctu (OK-8).

3name:

Ymemo

HaYYHO-TIPaKTHYECKHE OCHOBBI (PM3UUECKOM KYJIBTYPHI U 37J0POBOTO 00pa3a KHU3HH;
COLMANIEHO-OMOIOTUYECKIE OCHOBBI (PU3NYECKOM KYIIbTYPHI;

BIIUSTHUE O3/I0POBUTEIBHBIX CHCTEM (DM3MUYECKOTO BOCIHMTAHUS HA YKPEIJICHHE 30POBbS,
npodunakTuky npodeccuoHaIbHbIX 3a00I€BaHUI U BPEIHBIX TPUBBIYCK;

CTIOCOOBI KOHTPOJISI U OLIEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUYECKOM MOATOTOBICHHOCTH;

IpaBUja M CIOCOOBI IUIAHUPOBAHMUS WHIAMBHIYAIbHBIX 3aHATUH pPa3IUYHON LIEIeBOM
HaIIpaBJIECHHOCTH;

UCTOPUIO (PU3UYECKOW KYIbTYpPhl M CIIOPTa, HMETh MPEJICTABICHHE O 3HAYMMBIX
CHOPTUBHBIX COOBITHSIX HE TOJIBKO MHUPOBOTO YPOBHS, HO W CBOEH CTpaHbI; BaKHEHIIne
JOCTUKEHHSI B 00JIACTH CIIOPTA;

cnopruBHble Tpaguuuu PXTY um. /.M. MenneneeBa, HOMHUTD O ITOABUTaX CIIOPTCMEHOB B
roael Benukoii oreuecTBEHHOI BOHHEI

CaMOCTOSITENILHO 3aHUMAThCSI PU3NUECKON KYJIBTYPOH U CIIOPTOM;

OCYIIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma W coOJIoiaTh IMpaBHiIa
TUTHEHBI U TEXHUKU 0€30MaCHOCTH;

BBINIOJHATh WHIMBUAYAIBHO MOAOOpaHHBIE KOMIUIEKCHI O3OPOBUTEILHON U aJanTHUBHON
(J1eueOHOI) PU3NYecKoi KyIbTypbl, KOMIIO3UIIMA PUTMUYECKONW M a3pOOHOI TMMHACTUKH,
KOMILJIEKCHI YIIPAKHEHUS aTIETUYECKON THMMHACTHKY;

BBIMIOJIHATH MPOCTEHIINE MPUEMBbI CaMOMAacca)a 1 pejaKkCallli;

MPEO0/I0IeBaTh HMCKYCCTBEHHBIE M €CTECTBEHHBIE MPEMSATCTBHUS C HUCIHOJIb30BAHUEM
pa3sHOOOpa3HBIX CIOCOOOB MEPEBIKEHUS;

BBITIOJIHSTH TIPUEMBI 3aIIATHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAaXOBKH;

OCYILECTBISATH TBOPUECKOE COTPYAHMYECTBO B KOJJIEKTUBHBIX (opMax 3aHATUN
(bu3nYeCcKOi KyIbTypOH.

Braoemy:

cpeacrBaMu M METOAaMM  YKPCIUICHUSA HWHAWMBUAYAJIIBHOTO 340pPOBbA, (1)I/I3I/I‘IGCKOFO
CaMOCOBCPIICHCTBOBAHUSA,;

JOJDKHBIM YPOBHEM (DU3UYECKOH MOJArOTOBIEHHOCTH, HEOOXOAWMBIM JUIsI KaueCTBEHHOI'O
yCBOEHHsI NMPO(ECCHOHANBHBIX YMEHUI M HaBBIKOB B Ipoliecce OOyueHUs B By3e, s
o0OecrieyeHrs TMOJHOLIEHHOM COLUManbHOW U TNPO(ECCHOHAIBHON JEesTeNbHOCTH IOCHe
OKOHYaHUusA yqe6H0r0 3aBC/ICHUS,

TCXHUYCCKUMU U TAKTUYCCKUMH HABBIKAMH B OJHOM U3 BUAOB CIIOPTA.

3. Kparkoe comepxxanue Q11 CHUIITITHHbBI
Kypc «llpuxnagnas ¢usznueckas KylabTypa» SBISETCS AUCLUUIIMHON MO BHIOOPY B 00beMe

328 akajieMHU4ecKHUX 4acoB (BHJI CIIOPTa MO BBIOOPY CTYAEHTA).

[IporpaMmMa AUCHUIIMHBI 1O BHIOOPY paccuMTaHa Ha €€ W3y4YeHHE B TEUYCHHE IIECTH

CEMECTPOB M TMPEAINOoJaraeT, 4ro OO0y4yaroluluecss HMMEIOT TEOPETHYECKYI0 W TPaKTHUECKYIO
MOATrOTOBKY MO AUCHUIUIMHE «DPU3NYecKas KyJIbTypay.



4. O0beM y4eOHOI TUCHMIIIIHMHbI

. Bcero Cemectpal

B yuebuolt pabotsi wacos | 1 | 0[] v ][w
OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI 308
10 y4eOHOMY IVIaHY
AYyIUTOpPHBbIE 3aHATHUS: 296 32 66 66 66 66 32
Jlexuuu (Jlek)
[Ipaktrueckuii 3anstus (I1P):
gﬁ(?’:;g;‘;'zgg;‘ff)"’soqﬂ"le 3anATHA 206 | 28 | 60 | 60 | 60 | 60 | 28
2. KoHTpoabHbIi pazaen 32 4 6 6 6 6 4
Buja uTOroBoro KOHTpPOJIS: 3a4eT 3aver

-

AHHOTAIMA Padoyeii MPOrpaMMBbl JUCHHILIAHbI
«Bprunciaureasnas maremaruka» (b1.B.JIB.1.1)

. leas mporpammel:

o0ydyeHHe CIlylaTeleii COBPEMEHHBIM METOJaM pacyeTOB, PACUETHBIX HCCIEN0BaHMM,
aHajiu3a, ONTHUMM3ALUM NPOLECCOB MHXKEHEPHBIX 3aJady C HCHOJIb30BAHUEM MaKeTa
matemaruueckux nporpamm MATLAB;

o0yyeHHe  CTYACHTOB  TEOPETHMYECKUM  METOJlaM  BBIYMCIMTEIbHONH  MaTeMaTHKH,
TEOPETUYECKMM OCHOBAM CO3JJaHHs M OPraHU3alMM KOMIIBIOTEPHBIX YeJIOBEKO-MAIIMHHBIX
CUCTEM pEIIECHUS HHKEHEPHO-PACUETHBIX 33]]a4 METOJIaMU BBIUYMCIUTEILHOW MaTEMaTHUKU,
o0yyeHHe  CTYAEHTOB  MPAKTUYECKMM  METOAAM  BBIYMCIMTEIbHOM  MaTEeMaTUKH,
TEOPETUYECKMM 3HAaHUSAM M TPAKTHYECKUM YMEHMSM W HaBBIKAM  MCIIOJIb30BaHUS
COBPEMEHHBIX METOJIOB M KOMIUIEKCOB MPOTPaMMHBIX CpEACTB JJIs pelIeHus 3anad
BBIUNCIIUTEIbHON MaTeMaTHKU;

oOydeHre MeToJlaM U aJlfOPUTMaM BBIYUCIUTEIbHOW MAaTeMaTUKH, MPAKTUYECKUM HaBbIKaM
MCIIOJIb30BaHUsI COBPEMEHHOI'O IIPOrPaMMHOr0 00ecrieueHu s sl pElIeHHs] PaCUETHBIX 3a/1a4
BBIUNCIIUTEIbHON MaTEMaTHKH.

2. B pesyabrare HM3y4YeHHsl AMCOMILUIMHBI OOydamommiics 1O mporpamMme OakajaaBpHaTa
JOJIZKeH:
Obnadame cnenyrOIMUMU KOMIIETEHIIUSIMHU:

CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOAUTH (PU3MUECKHE M XHUMHUYECKHE JKCIEPHUMEHTHI,
IPOBOAUTH 00pabOTKY MX pe3y/lbTaTOB M OLIEHMBATh MOTIPEHIHOCTH, BBIABUTATh TMIIOTE3bI U
yCTaHaBJIMBATh TPAHULBI WX NPUMEHEHHs, NMPUMEHATh METO/bl MaTEeMAaTHYEeCKOro aHallu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16).

3nams:

(bU3UKO-XMMHUYECKHE U XUMHUKO-TEXHOJIOTHYECKUE 3aKOHOMEPHOCTH MTPOTEKAHUS IIPOLIECCOB
M3MEHEHHS arperaTHOro COCTOSIHUS Mapo(ra30)-KUAKOCTHBIX CUCTEM, PEAKTOPHBIX MPOILIECCOB
Y OCHOBHBIX IIPOLIECCOB Pa3JeICHUs XUMUYECKON TEXHOIOTUY;

METO/IbI U AITOPUTMBbI KOMIIBFOTEPHOTO MOJIETMPOBAHUS OCHOBHBIX IIPOLIECCOB XMMUYECKON
TEXHOJIOTMM M TEXHOJIOTMYECKUX CXEM XUMUYECKUX ITPOU3BOJICTB;

IIPUHIUIIBI IPUMEHEHNS METO0JIOTMH KOMIIBIOTEPHOI'O MOCIIMPOBAHUS XUMUKO-
TEXHOJIOTMYECKUX MPOLECCOB MPH aBTOMATU3UPOBAHHOM NMPOEKTUPOBAHNN U KOMITBIOTEPHOM
YIIPABJICHUU XUMUYECKUMU IIPOU3BOACTBAMU.

Ymems:

pemiatb 3aJjauyd  KOMITBIOTEPHOTO MOJEIMPOBAHMS MPOIECCOB  Mapo(ra3o)-»HUIKOCTHBIX
paBHOBecHiA, abcopOLINHU, TUCTUIUIALUH, PEKTH(PUKALINN U KUIKOCTHON SKCTPAKIINH;



—  NPUMEHSTH NOJYyYEHHbIE 3HAHUS IPU PEIICHUH MPAKTUYECKUX 3a7a4 KOMIIBIOTEPHOTO
MOJICJINPOBAHUS OCHOBHBIX MTPOLIECCOB XUMHUUYECKOW TEXHOJIOTMH M TEXHOJIOTMYECKUX CXEM
XAMHYECKHUX MMPOU3BOICTB.

Braoemy:

—  MEeTOJaMH MPUMEHEHHUs CTaHJAPTHBIX MakeToB MpukiagHeix mporpamm (I1II1) u nakeros
moaenupyronux nporpamm (IIMII) mist MoaenupoBanusi OCHOBHBIX MPOILECCOB XMMUYECKOM
TEXHOJIOTMH U TEXHOJIOTMYECKUX CXEM XUMUYECKUX TPOU3BOJICTB.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI

Beenenue. Llenu u 3agaun Kypca. KpaTkuii HCTOPUYECKUI OYEPK Pa3BUTHUS OTCUECTBEHHOU U
3apyOeKHON BBIYMCIUTEIbHON MaTeMaTuKi. OCHOBHBIE ATaIlbl pa3pabOTKU U peaTn3alluu
AITOPUTMOB HAa KOMITBIOTEPAX.

Moayas 1. BerancnurensHas marematrka. OCHOBHBIE JTambl: pa3padOTKa W pean3arius
aNropuTMOoB Ha Komnblorepax. Cucrema kommbrorepHoi martematukun (CKM) MATLAB nns
pEIICHUS 3a/1a4 BRIUNCIUTEILHON MaTeMaTHKH.

Tema 1.1. Co3manume M-mporpamMM M OCHOBHEIC omepaTopbl M-sg3blka  IIporpaMMHPOBAHUS
MATLAB. BapuauTts! ctpykrypsl nporpaMm Ha MATLAB.
Opranuzanus paboyero crosa Desktop Layout;
Ocuosubie oneparuu 8 Command Window;
OcHosHble omneparuu B Editor;
JIuneiHO opraHU30BaHHas IporpaMMa (aJIropuTM™);
BeTBiieHHs ¢ OTHUM YCIIOBHEM, HECKOJbKUMHU YCJIOBUSMH, BIIOKEHHBIC, CO CITMCKOM YyCIOBHUH. If,
switch; moruueckue onepamuu and, or, not;
[[UKITBI CO CYETYUKOM, C TPEAYCIOBHEM, C IOCTYCIIOBHEM, C IMpPEpPhIBAHUEM TIOJHBIM U
NpepbIBAaHMEM YaCTHYHBIM, C 33JJaHHBIM IIArOM CYETYHKA, C OTACIBHBIM OTCYCTOM HTeparuii; for,
while, break, continue; ¢ Be3oBoM yHKIHI; ¢ qragorom ¢ mojib3osateiaeMm B Command Window u
B CIIEI[MAJILHBIX JUAJOTOBBIX OKHAX,
Tema 1.2 CrangapTHble M HecTaHAApTHHIE (MYHKIMH M-sA3bIKa IpOrpaMMHPOBAHUS M OCHOBHBIE
pematenu (solvers) MATLAB.

e dyHKIMHU ¢ rpadUUECKUM BBIBOAOM pe3ynbTatoB; plot, subplot, surf, mesh, polar;
DyYHKIMK ¢ YUCIIOBBIM BBIBOZOM pe3ysbraroB B Command Window;
OYHKIINH € 3alUChI0 PE3yIbTAaTOB B (aill;
OYHKIIHNH, BIOKEHHBIE B TTIABHYIO () YHKITHIO;
OYHKINH ¢ IEPEMEHHBIM YUCIIOM apryMEHTOB;

e DyHKIUU, BRI3BIBAOIINE JAPYTYIO GYHKITHIO, IMsI KOTOPOH MepeaHo Kak apryMeHT;

Moayans 2. Bektopel u Mmatpunbl. CHcTeMa JHWHEWHBIX alreOpandyeckux ypaBHEHUN
(CIIAY).

Tema 2.1. OOpaTHas MaTpuna. Y MHOXKSHHE MATPHII.
e Ormeparop inv;
Omeparopsi Strcat, int2str, numa2str;
Omneparops! length, min, max, mean, sort;
Omneparops! dot, tril, triu, eye, zeros, ones, diag;
Onepatops! rand, linspace, logspace, repmat;
e Omeparopsl Size, det, trace, norm;
Tema 2.2. Metoa I'aycca. MeToa IpOCTBIX HTEPaLIUi.
e Omnepatopsl linsolve, rank, eig;
Tema 2.3. O0YCIOBIEHHOCTh CUCTEMBI. Unca0 00YCIOBICHHOCTH.
e Omnepatopsl cond, rcond;

Moayasb 3. O6paboTka pe3yabTaTOB U3MEPECHUsI OTHOM BenuuHbI. [I[pubnmxenue GyHKINMA
Tema 3.1. Kputepuii CThIOACHTA.

e Omneparopsi polyfit, polyval,
Tema 3.2. AnnpoxcuManus.
e Omeparop Isqcurvefit;




Tewma 3.3. MaTepnionsamus.
e Omneparopsl interpl, linear, spline, nearest;
Mopnyas 4. UnicieHHOE HHTETPUPOBAaHUE
Tema 4.1. MeToasl IpSIMOYTOJILHUKOB
e Omnepatopsl SUM, mean;
Tema 4.2. Metoanl TpaneLun
e Omneparop trapz;
Tema 4.3. Metoa Cumriicona
e Omeparop quad, int;
Tema 4.4. Meton HrroTona-Koreca 8 mopsaka
e Omeparop quads;
Monayab 5. YpaBHEHHE C OJTHUM HEU3BECTHBIM
Tema 5.1. MeTo aelieHUs HOI0JIaM
e Omeparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToJ1 KacaTeIbHBIX
e Omneparopsl roots, poly, fzero;
Mopnyab 6. Cucrema HETMHEWHBIX YpaBHEHUN
Tema 6.1. Metoa Herotona-Padcona
e Omneparopsl solve, diff, subs;
Tema 6.2. MeToa IPOCTHIX UTSPALUH.
e Omneparops simplify, collect, pretty;
Moayasb 7. OnHOMepHas ONTUMU3ALIHS
Tema 7.1 Metoasl oJTHOMEPHON ONTHUMHU3AIIUHN
e Omneparops! fminbnd,;
Mopayab 8. MHOrOMepHas ONTUMH3ALMS
Tema 8.1 MeToasl MHOTOMEPHOM OIITHMM3AIINHT
e Omneparopsl fminsearch, linprog, fmincon;
Moayas 9. TuddhepeHnmansHbie ypaBHEHUS
Tema 9.1 Metoasl pemienus gudbepeHINaIbHBIX YPABHEHUMN.
e Omepatopsl dsolve, diff;
3akiii0ueHue. 3aKIIIOUUTENbHAS JIEKITUS 110 TTOIBEJICHUIO UTOTOB Kypca.

4. O0beM y4eOHOH TUCHHILINHBI

B 3ageTHBIX B axkanmemmuecknx

Bug yue6Ho# paboThl €AMHULIAX yacax
Oo6mas TpyA0eMKOCTh TUCIUIIJIHHBI 3 108
10 y4eOHOMY ILIAHY
AyIUTOPHBIE 3aHSITHS: 0,89 32
Jlexkuun
JlaGopaTopHbie pabOTHI 0,89 32
CamocrositesabHas padora (CP): 2,11 76
[ToaroroBka K 1a00paTopHEIM paboTam 1,055 38
CaMocCTOsATeIbHOC U3YUICHHE PA3/IeNIOB Kypca 1,055 38
Buja uTOroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3ager

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«I_[I/ICerTHaH MaTEeMaATUKA»
b1.B./IB.1.2

1. Ileab AMCOMTIAHBI
- (hopMHPOBaHHE Yy CTYJACHTOB CUCTEMBI OCHOBHBIX ITOHSATHH, HCIIOIB3yEeMbIX JUISI TIOCTPOSHUS
BOKHEHIIINX MaTEMAaTHYECKUX MOJENEH, M MaTeMaTHYEeCKHMX METOJI0B s OIMCAHUS




Pa3IMYHBIX MMPOLECCOB;

— O3HAKOMJICHHE C CHUCTEMOW TOHATHM, HCIOJAB3YEMBIX JUISI OINUCAHUS BaXHEUIIMX
MaTeMaTHUYECKUX MOJICICH 1 MaTeMaTUUYECKUX METOJAOB, U X B3aMMOCBS3LIO;

- 03HAKOMJICHHE C MPUMEPAMU MPUMEHEHHUS] MATEMAaTHYECKUX MOJIETICH U METOJIOB;

- (dbopMUpOBaHHE HABBHIKOB M YMCHHH HCIIOJIB30BAaHUS MaTEMAaTHYCCKUX MOJCICH |
MaTeMaTHYECKHUX METOJIOB

2. B pe3yabraTre H3ydYeHHMsl IMCUMILUIMHBI 00y4yawlnuiicsi M0 NporpaMme OakajaBpuara

JOJI;KEH:

Obnadame CIENYIONMIUMU KOMITCTCHITUSMHU:

— CHOCOOHOCTHIO TUIAHUPOBATh M MPOBOJIUTH (PU3NYECKHE M XUMHUUYECKHE DKCIICPUMEHTHI,
MIPOBOJIUTH 00PabOTKY UX PE3y/IbTAaTOB U OIEHWBATH MOTPEUTHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABJIMBATh I'PAHULBI UX TPUMEHEHUS, IPUMEHATh METOIbI MATEMATUUECKOTO aHAJIN3Aa U
MO/JICITMPOBAHHS, TCOPETUICCKOTO M IKCIIEpUMeHTanbHOT0 recinenoBanus (ITK-16).

Suame.
— OCHOBHBIE TMOHSTHS W METOABl JUCKPETHOW MAaTeMaTHUKH, MAaTeMaTUYECKUX METOJI0B
penieHus Tpo(ecCHOHATBHBIX 3a/1a4.
Ymems:
—  MPUMEHATh MATEMATUYCCKHE METO/bI IIPH PEIICHUH TUITOBBIX MPOGECCHOHAIBHBIX 3a/1a4.
Brnaoems:
— METOJIaMU TIOCTPOSHHUS MATeMaTHYCCKOW MOJICIHM THUIOBBIX MPO(ECCHOHANBHBIX 3a7ad H
COJIepKATEIPHON MHTEPIIPETALNN TOTYUYSHHBIX PE3YyJIbTATOB.
3. Kparkoe conep:xaHue TMCIMILIAHBI

Beenenue. Ponb JucKpeTHOHM MaTeMaTUKU Tpu  pa3paboTKe M SKCIUTyaTallud XUMMKO-
TEXHOJOTHYECKHUX CHCTEM.

1. DJieMeHThI TEOPUHM MHOKECTB M ajiredpanyecKue CTPYKTyphbl.

BBenenue B JUCKpETHYIO MaTeMaTuKy. Posib AMCKpeTHON MaTeMaTUKH Ipu pa3paboTke u
HKCIUTyaTallM XUMHKO-TEXHOJOTHUECKUX CUCTeM. MHOXecTBa, OTHOLIEHUs U (QYHKIMHU. 3a7aHue
MHOXECTB M OCYIIECTBIIeHHEe omnepanuid Hag HUMU. CriocoObl 3amanus. Onepanuu oO0beIUHEHNUS,
NIEPECEUCHMs], DPA3HOCTH, [OMNOJHEHHWs M JeKapToBa IPOU3BEACHMs. AKCHOMAaTHKa TEOPHUH
MHOecTB. Anredpa Kantopa. MunuMH3anus npeactaBleHUd MHOXecTB. Jluarpammel Oiinepa-
Benna. bunapueie otHomenus. CrocoObl 3ajaHust OMHApHBIX OTHOWIEHWH. CBoMcTBa OMHAPHBIX
oTHomieHUi. Pa30uenus. OTHOLIEHUS SKBUBAJICHTHOCTH W mopsaka. [IpencraBienue N-apHBIX
OTHOIIEHUH OWHapHbIMU. Ajnrebpa oTHomeHuil. OyHkiuu. MHbEKUUsA, CIOPbEKLIUS M OMEKLHS.
Anrebpanueckue crpykTypsl. Ilomyrpynmnel. Monouasl. ['pynnel. Iloarpynmsl. Iuxnnueckue
rpynnel. ['pynnel  noacraHoBok. M3omopdusm rpymm. CMexHble Kiacchl IO TMOATPYIIIE.
Hopmansnsie nenurenn. @akrop-rpynnsl. Konpna: onpenenenus, CBOMCTBA, pumepsl. [1oss.

2. DJIeMeHTHI Teopuu rpagos.

I'pappl. 3aganue u xapaxtepuctuku rpagoB. Buasl rpados. I[loarpadsi. MaTpuibt
CMEKHOCTH M MHIMJeHTHOCTH. Crenenu BepmnH. Mapupytsl Lenu. L{uknsl. PaccTtosHne mexny
BepiiHaMu. Jluamerp M paauyc rpada. YHapHble U OMHApHbIE omepanuu HaJa rpadamu.
Hononnenue rpada. Yaanenune u Jo0aBiieHHE BEpUIMH. YJaleHHe U Jo0aBieHue peodep.
OrtoxnectBienue BepmuH. Pacmerienne BepmuH. O0benunenue rpagos. [lepeceuenue rpados.
KomnoneHTsl  cBsi3HOCTH. Moctbl. Bepmumuuas u  pebepHas  cBsizHOCTh.  CBS3HOCTB
OpUEHTUPOBAHHBIX TIpadoB. AJNTOPUTM BBIYUCICHHUS CBA3HOCTH. BHYTpeHHSS yCTOHYHMBOCTB.
BepmmaHoe ymcno HezaBucUMOCTH. PeGepHoe umcio He3aBMcuMOCTU. BepumHaoe u pebepHoe
nokpbiTHE Tpada. BhemHsas yctolumBocTh. BepmmuHoe u pebGepHOE YHCIO BHEUIHEH
ycrouuBocTU. [{MKibl U pa3pe3bl. OWIepoBbl LUKIBL. ['aMUIbTOHOBBI LUKIBL [lmanapHOCTH M
yknanka rpados. I'panu miockoro rpaga. Packpacka rpados. Xpomaruueckoe yucio. ['umoresa
yeTbIpex Kpacok. JlepeBbsa. Onpenenenus. CpoiictBa. Teopema Kanu. dynnaMmeHTanbHas cucrtema
nukioB. OCTOB HaMMEHbIIEro Beca. YIOpsIOUYEHHbIE JepeBbsi. buHapHble nepeBbs. JlepeBbs
COPTUPOBKH. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.



3. ByJseBbl pyHKIMH.

Anrebpa noruku. bynessl Gpynkiuu. CrnocoOsl 3ananusi. byneBsl GyHKIMM OZHON M IBYX
MEePEMEHHBIX U UX CBoMCTBAa. Dopmysbl OyneBoit anreopsl. OCHOBHBIE 3aKOHBI OyJIeBOW anreOphl.
OkBuBaJIeHTHOCTb  (popmyn. [lpuHinmn nBoiictBeHHOCTH. COBEpIICHHBIE U3BIOHKTUBHBIC U
COBEpILEHHbIE KOHBIOHKTHBHBIE HOpMasbHble (opMbl. CHCTEMBI 3JE€MEHTAPHBIX OYyJIEBBIX
¢ynkunii. OYHKIMOHAIBHO IIOJHBIE CHUCTEMbI JJIEMEHTApPHBIX OyneBbIX ¢GyHKuui. I[Ipumepsr
(YHKLIHMOHAJIBHO MOJHBIX 0a3ucoB. BaxHele 3aMKHYThIe Ki1acchl. Teopema 0 (pyHKIMOHAIBHOM
nojaHoTe. MunuMmm3anus OyneBbix (pyHkiuil. CokpaiieHHas, TYNUKOBass © MUHUMaJbHAs (OPMBI.
Kaptel Kapno. Meton coueranusi unaekcoB u metona KyaiiHa. MUHMMU3anMg KOHBIOHKTHBHBIX
HOpMaJIbHBIX (hopMm. OO30p HPHIIOKEHUN NUCKPETHOW MaTeMaTukH. Pa3paboTka 3¢ deKTHBHOTO
MaTeMaTHYECKOro, MPOTrpaMMHOT0, HH(POPMAITMOHHOTO M TEXHUYECKOTO OOECreueHHss Ha OCHOBE
METOJI0B IUCKPETHOW MAaTEMaTHKHU.

5. UcunciieHue BbICKa3bIBAaHHU M.

BBenenue B MaremaTHM4ecKyro JIOTUKY. KpaTkue cBeAcHMs M3 MCTOPUM MaTeMAaTUYECKOU
Joruku. Ponb MaremMarnyeckod JIOTMKM TpH  pa3paboTKe M AKCIUTyaTallMid  XUMHKO-
TEXHOJOTM4ecKuX cucteM. DopmanbHble aKCMOMaTHYeCKHE cHCTeMbl. CHUMBOJIBI, BBIPa)KCHUS,
dopMmyiibl, akcuomsl. [IpaBuio BeIBOJa, HEMOCPEACTBEHHOE CIIEACTBUE, BBIBOJ, Teopema. Jloruka
BbICKa3bIBaHMid. Jlornueckuii BoiBOA. AkcuoMbl. [IpaBuio modus ponens. Teopema AeIyKUIUU ©
npaswio cuwiiorudMa. IlonHora n HenpoTuBopeunBocTh. HezaBucumocts akcuoM. PaspermmmocTs
teopuu. [pyrue akcuomaTtuzanuu. I[IpoBepka BBIBOAMMOCTH € NOMOIIBIO UCTUHHOCTHBIX TAOJUIL.
CexkBenuuu ['enniena. Mogens mupoB Kpumke. Merox pesomonuii Poouncona. Metox kiays
Bonra. O6patnsbiit MmeTor MacioBa (01aronpusiTHbIX HA0OpOB).

6. Ucuunciienne npeguKaToB MU HeYeTKasi JIOTHKA.

Jloruka mnpeaukaToB. ABTOMAaTH3alUs JIOTMYECKOTO BbIBOJA. I[lepemeHHble, (QyHKUUH,
TEPMBI, [IPEIUKAThl, KBAHTOPbI, (popmynbl. ObnacTe nelicTBUs KBaHTOpa. CBOOO/IHBIE U CBSI3aHHBIC
nepeMeHHble. MHTeprperanuy, paBHOCWIBHOCTh. Pacno3naBanue oOumiesHaunmocTu. [IpoGnema
pa3pemuMocTi. AKCHOMBI M TpaBHUjia BBIBOAA WCUYMCIECHUS NpPEIUKaToB. Teopema AeNyKILUU.
HenpotuBopeunBocTh U NoJHOTA. BbIHEceHHEe KBAHTOPOB M INpe/BapeHHas HOpMajbHas (opma.
CkynemoBckue cTaHaapTHble (opMbl. OpOpaHOBCKMM YHUBEPCYM U TeopeMa OpOpaHa.
[ToncranoBka u yHudukamus. Metoa pe3oironuil 1 ero nonHora. CTpaTeruy MeTojia Pe30OLHHI.
Jwn3bronkTel XopHa. [IprHImn sornyeckoro nporpaMmmupoBanus. Hederkue MHOkecTBa. Heuerkas
noruka. [Tosenenue u cyts HeueTkocTH. Dopmanuzanns HeueTKOCTH. DYHKIMS MPUHAIEKHOCTH.
Jlunrsuctruyeckas nepeMeHHas. Onepanuy HaJl HEYeTKUMHU MHOkecTBaMu. HeueTkas apudpmeruxka.
Mertonp! nedazzudukanuu. Heuetkue orHomenus. CTaHAapTHbIE HEYETKUE JIOTHYECKHE ONepaltu.
Heuerkuii BbiBoA. CTeneHM HCTUHHOCTUM M CTENEHM yBepeHHocTu. HeweTkuit aHamor merona
PE30JIFOLIUN.

7. Koneunbie aBToMaThl, MalIMHbI ThopuHra-Ilocra, cj10:KHOCTH BHIYUCICHH .

OneMeHTHl Teopun aBTOMaToB. [loHATHE aBTOMAaTHOroO MpeoOpa3zoBaHUs MHPOPMALUU U
KOHEeYHOTO aBToMara. CriocoObl 3aanust aBTomMaToB. ABToMatel Munn u Mypa. Ilporpammuas u
anmnaparHas peajlu3alnys aBTOMAaTOB. OJKBUBJIEHTHOCTb M MHHHMMM3AaLMs aBTOMATOB. MaIlMHbI
Trropunra-Ilocra. ®@opmanuzanuss NOHATHS aNrOpUTMa U (QOpPMalIbHbIE MOJEIU aJTOPUTMOB.
Mamuna TelopuHra: ompeneneHus, cBoiictsa, rpadsl nepexonoB. Mammnua Ilocta. IIporpammsl
st mamuH. [Ipobnema pacnio3HaBanus. [IpoGiema ocTaHOBKH. ANTOPUTMHUYECKH HEpa3pelInMbie
npo6aembl. CI0XKHOCTh ITOPUTMOB. Mephl CIOKHOCTU. BpemMeHHass U €MKOCTHasi CI0XKHOCTb.
ACHUMIITOTUYECKASI CIOXKHOCTb, MOPSAIOK CII0)KHOCTH, CJIOKHOCTb B CPEAHEM M B XYALIEM CIIydae.
Tpynuopaspemmmblie 3agauu. HenerepmunupoBannas mammHa Teropunra. Kmacest P u NP. NP-
nosable 3agaun. NP-momHOTa poOaeMbl BEIMOJTHUMOCTH (POPMYIT JIOTHKU BBICKa3biBaHuii. 0030
IPWIOKEHUN MaTeMaTU4YecKOi JIornku. HarpaBieHus ncnosib30BaHus amnmapara MaTeMaTHUYeCKON
JIOTUKU B 3a/ayax MpakTudyeckod mHpopmatuku. Crneuuduxanus u BepudUKaius nporpaMMHO-
anmapaTHbIX IPOEKTOB, JOIMYECKOE MPOrPpaMMUPOBAHUE, IOCTPOCHUE OHTOJIOTHH, SI3BIKU OOLICHHUS
MHTEJJIEKTYaJIbHBIX areHTOB.



4.

O0bem yueOHOM TUCUUIITIMHBI

BH/Ib! yIe6HOI paboTHI B 3aueTHBIX B akagem.
eIMHULIAX yacax
OO0mas TpyA0eMKOCTh JUCHHMILIMHBI 110 Y4eOHOMY 3 108
ILUIAHY
AyIuTOPHBIE 3aHITHS: 0,89 32
Jlexuuu (Jlek) - -
[IpakTrueckue sansatus (I113) 0,89 32
CamocrositesabHas padora (CP): 2,11 76
Bujx KOHTpoOJIfA: IK3aMeH/3a4eT 3auer

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«XumMnyeckasi KuHeTuka u karaaus» (b1.B./1B.2.1)

1. eab TUCHUIIHHBI

— OBJIAJIETh 3HAHUSIMU 00 OCHOBHBIX KHHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS
XUMHUYECKUX IIPOLIECCOB, IIYTAX BBIABICHUS METOI0B, IIO3BOJIAIOIINUX YCTAHABIUBATh
IIPUPOY CKOPOCTh-ONPEAEIAIOMEH CTaUU U 1€JIaTh BEIBOABI O BO3MOKHOM MEXaHHU3ME
peaxuuu, IOHUMATh POJIb KaTajln3a JJI1 XUMUYECKON TEXHOJIOTUH;

— HOHATH 3aKOHBI, KOTOPBIM IMOAYMHACTCSA TCUCHNEC XUMUYCCKOT' O IIpouccca BO BPEMCHH,

— YACHUTBb Ba)XHOCTb YCTAHOBJICHHS MCEXAaHHU3Ma W MCTOJOB HAXOXKICHUA CKOpOCTeﬁ
XUMHNYCCKUX peaKLII/Iﬁ I UX HpaKTI/I‘ICCKOﬁ pcamn3anuun;

— HaTb MNOpCACTABICHUC O COBPEMCHHBIX OKCICPHUMCHTAJIBHBIX MCETOAAX HCCICAOBAHUA
KMHCTUKHU XUMHUYCCKHX ITPOLECCOB.

2. B pe3yabTare HM3y4YeHUs] TUCHHUIJIMHBI 00ydYalolIMiics MO mporpamMme O6akajlaBpuara
JOJIKEH:
Obnadams CIETYIONUMU KOMITETCHIIHSIMU:

CHOCOOHOCTBIO IUIAHUPOBATh W NPOBOIUTH (PU3MUECKHE M XMMHUYECKHE SKCIEPUMEHTHI,
IPOBOJIUTH 00pabOTKY MX pe3yibTaTOB M OLEHHBATh MOTPEUIHOCTH, BBIABUIaTh TMIIOTE3bl U
YCTaHABJIMBATh T'PAHUIbl UX NPUMEHEHHUS, MPUMEHATh METObl MaTEMATUYECKOr0 aHalu3a U
MO/ICIIUPOBaHHsI, TCOPETUIECKOTO U dKCIIepuMeHTanbHoro uccienoBanus (I1K-16);
FOTOBHOCTBIO HCIOJb30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpUH Uil PpEelIeHUs
BO3HUKAIOIINUX (PU3UYECKUX 3a]ad, CaAMOCTOSITEIbHOTO NMPHOOpeTeHUs (U3MUECKUX 3HAHHM,
JUI TIOHMMaHUsSI TPUHIMIIOB Pa0bOThl MPHOOPOB M YCTPOWCTB, B TOM YHCJE BBIXOJAIIUX 3a
npeJieNbl KOMIIETCHTHOCTH KOHKpeTHOoro Hampasienus (I1K-19).

3nams:

OCHOBHBIE KHHETUYECKNE 3aKOHOMEPHOCTH ITPOTEKAHUS XUMUYECKUX PEAKIUI;

TEOPUM XUMHUYECKONM KHHETHKH, ITyTH TEOPETHYECKOr0 pacdeTra CKOPOCTEeH XHMHYECKHX
peaklyii U OrpaHUYEHHUS B IPUMEHUMOCTH PAaCUETHBIX METOJIOB;

OCHOBBI T€OPHH (POTOXUMHUECKUX M IETHBIX PEAKIUH, peakluii B pacTBOpax. 0COOEHHOCTH UX
CTaJUINHOTO IPOTEKAHUS U YCIOBUS OCYIECTBICHNUS;

OCHOBHBIE 4E€pPThl TOMOI'€HHOT'O U T€TEPOr€HHOI0 KaTajau3a, IPUYUHBl YCKOPEHUS XUMUYECKOIO
Ipolecca B IPUCYTCTBUU KaTaJIn3aTopa.



Ymemo:

— PUMEHATh TCOPETHUYCCKUE 3HAHUS U IKCIIEPUMEHTAIILHBIE METOIbl UCCIIeOBaHUS (pru3ndecKon
XMUMHUHM JUISL PELICHUS BOIPOCOB, BO3HUKAIOIIMX MpPU WU3YyYCHUH KHHETHKH XHMHUYECKUX
peaKIuii;

— HaXOIUTh CKOPOCTh M YCTAHABJIHMBATH MOPSI0K XUMUYCCKOW PEaKIHH;

— TpPOBOJWTh AHAIM3 W KPUTHYECKH OIICHUBATH IOJYYCHHBIC SKCIICPHUMEHTAIbHBIC JIaHHbIC,
000011aTh 1 J1e51aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

Braoemy:

— 3HaHWSIMHU OCHOBHBIX 3aKOHOB XHMMHUYECKOM KHHETHKH, BIUSHUS Pa3IMYHBIX (akTopoB
(TemIiepaTypbl, AaBJICHUS, KATAIU3aTOPa) HA CKOPOCTh XMMUYECKOW PEaKIIHH.

— KOMIIJIEKCOM METOJIOB OTIPEIeNICHHS TIOPSAIKA U CKOPOCTH PEaKIINy;

— MOJXOJAMH JUIS YCTAHOBJICHUS JIMMHUTHPYIOLIEH CTJANU U MEXaHW3Ma N3y4aeMOl XUMUYECKOU
peaKium.

3. Kparkoe coaep:kanue TUCHUIIIAHBI

Xumuyeckass KHHeTHKAa. CKOPOCTh XUMUYECKOM PEAKIMK, KOHCTaHTa CKOPOCTH, NOPSAIOK U
MOJIEKYJISIpHOCTh peakiuu. KuHeTnka HeoOpaTuMblXx peakuuii 1-ro, 2-ro, 3-ro ¥ HyJIEBOIro
nopsiakoB. JluddepeHnnanbHbple W WHTETPAJIbHBIE METOABI OMpPEIENICHUS TOpPSIKAa PEaKIHH.
Crnoxnble peakuuu. [IpyHIMI HE3aBUCUMOIO MPOTEKaHMs 3JIEMEHTapHbIX peakuuil. OOpaTtumsle,
IapaJulebHbIE M IIOCIEA0BATENbHbIE peakuuu |-ro nopsanka. [IpuHIMN TUMUTHPYOIIEW CTaauA
[I0CJIEI0BATEIbHOM XUMHUECKOW peakiuu. MeToa KBa3UCTAllMOHAPHBIX KOHIEHTpauui, o01acTh
IpUMEHEHUs. BiusHue Temmeparypbl Ha CKOpPOCTb pPEaKIUH, MPUOIMKEHHOEe npaBuio Bant-
I'odda. YpaBuenue Appenuyca, auddepeHunanbHas W HMHTErpajbHble (QOPMBI ypaBHEHUS.
OKCHOHEHIMaIbHAs dopma ypaBHEHUS Appennyca. OHeprus aKTHBaLUU u
IIPEIIKCIIOHEHIIMATIbHBIA MHOKUTENb.

Teopun XUMHYECKONW KUHETHKHU: TEOpUsS AKTUBHBIX COYJIApEHMH U TEOopUs MEPEXOJHOrOo
cocrosanuss TIIC (aktuBupoBaHHOro Komiuiekca). OcHoBHble mnojoxeHuss TAC, MmexaHU3M
akTuBauuu MoJekysl. KoHcTanTa ckopocTu OuMONIEKYIsIpHON peakuuud. DU3HUECKUH CMBICIT
IPEIIKCIIOHEHIIMAIBHOTO MHOXKHUTEISI M DHEPrMM aKTHBAlUM B pPAaMKaX TEOPUU AKTHBHBIX
coynapenuii. Crepudeckuii GakTop, HEOOXOIUMOCTh €r0 BBEIEHUS B KHHETUYECKOE YpPaBHEHUE
peakuuu. JlocroMHCTBa M HEJNOCTaTKM TEOPUM  AKTUBHBIX  coynapeHuil. MexaHusm
MOHOMOJIEKYJISIPHBIX Ta30BbIX peakuuii B pamkax TAC. Cxema Jlunnemana. Teopust mepexoaHOro
cocrosiHust (aktuBupoBaHHoro komruiekca) (TIIC wumu TAK). OcuoBuble mnonoxkenus TIIC,
KMHETUYECKasi CXeMa peakuuu. AKTUBHPOBAHHBIM KOMIUIEKC M €ro coicrBa. I[loBepxHOCTH
noTeHIMaabHON »Hepruu. KoopauHara peakuuu, npoduib MyTH peaklUH, SHEprusl aKTHUBAlMU.
OHTaJbOMsL U SHTPONMS aKTUBAMK. VICTOIKOBaHME MNPEAIKCIOHEHIUAIBHOTO MHOXHUTENS |
CTepUUYEcKOro (pakropa B paMKax TEOPHH IMEPEXOHOro COCTOSHUS. [IOCTOMHCTBA W HEIOCTAaTKU
TEOpUHU.

@DOTOXMMHYECKHE peakiuu. XuMHueckue M (Qorodu3nueckue CTaauy, BTOPHUYHBIE
npoueccel. Kuneruka ¢otoxumuueckux peakuuid. CeHCuOMINM3UpOBaHHbIE (POTOXHMUYECKUE
peakuuu. llemHble peakiuM, MEXaHU3Mbl 3apOXKICHUSA, pPa3BUTUA U  OOpbIBA  IIEMH.
HepasBeTBiieHHbIE U pa3BETBIICHHbIE IEMHbIE peakuuu. BeposTHOCTHas Teopusi pa3BETBIEHHBIX
peakuuii. IlpenenbHble sBIEHMS B ILENHBIX pEAKUUAX, HWKHUH UM BEPXHUH IpENEibl
BocruiaMeHeHusl. . OCOOEHHOCTH MPOTEKaHUs XMMHUYECKHUX peakiuil B pactBopax. Kierounsrit
apdext. Kunernueckass cxema mpoTekaHuss OMMOJIEKYJISIPHOM peakuuu B pactBope. IlpenensHbie
cllydau TpoTeKaHus  peakuuu. beictpele  (AudPy3MOHHO-KOHTPOIUPYEMBIE)  pEaKIMH,
Tupy3MOHHBIN Tpeaen KOHCTAHTBI CKOPOCTHM peakuuu. YpaBHeHue bpeHncrena-breppyma.
KuHeTrka MOHHBIX peaklyil B pacTBOpax. BiysiHue HOHHOM CHJIBI pacTBOpa HA CKOPOCTh PEaKIIMM
Cc ydactueM HOHOB. MakpokuHeTuka. Ponp auddy3uum B KHHETHKE TeTEpOreHHBIX pPEaKIIUH.
Paznuynble pexXxuMbl IPOTEKAHUS PEaKIi (BHEIIHAS KHHETHYecKast 0071acTh; 00JaCTH BHEIIHEH 1
BHyTpeHHel nuddysun).

Karanu3. [T'omorennslii u rereporeHHblii kataau3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTHUYECKUX peakuuil. BnusHue kaTanus3aropa Ha TEPMOJMHAMUYECKHME U KHHETUYECKUE
napaMeTpsl peakuuu. CelneKTMBHOCTh KaTalu3aTopa, KaTaIUTUYECKas aKTUBHOCTb. |'OMOrCHHBIN



katanu3. CIOUTHBIA M Pa3AelIbHBII MEXaHU3Mbl KATAIMUTUYECKOTO JEHCTBHUS. DHEPreTHYECKUE
JarpaMMbl B3aMMOJICHCTBHS peareHToB ¢ KaranuzaropoM. OOummii u cnenuduyuecknii KUCI0THO-
OCHOBHOM Karanmn3. Karanu3 koMIuiekcamu nepexogHbIX MeTauioB. DepMEHTaTUBHBIA KaTajaus.
I'ereporenHslii  KaTtanu3. THIBI  TETEPOreHHBIX  KaTalM3aTOpPOB. 3aKOH  JIEHCTBYIOILUX
noBepxHoctel. Knnerrnka rereporeHHbIx peakuuii. Teopun katanusa.

4. O0beM y4eOHOI TUCHMILIIHHBI

. B 3aUETHBIX
Bunpl yueOHoli paboThI B aKaJeM. yacax
CIMHULIAX

OO0mas TpyA0eMKOCTb JUCHUIIIUHBI 10 Y4eOHOMY 50 180
TJIAaHY '
AyYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexumm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositeanHas padora (CP): 2,22 80
Bua xoHTpoJa: 3auer / IK3aMeH sk3ameHn (1,0) sk3amMeH (36)

AHHOTaNUA padoyeil NPOrpaMMbl AU CHUNIMHBI
«JlomostHuTeNbHBIE IJ1aBbl pusnyeckoi xumun» (b1.B.[1B.2.2)

1. Ieap TUCHUILIHHBI

— O3HAKOMUTBCS C TEPMOJNHAMHYECKON TEOPUEU paCTBOPOB JIEKTPOJIMTOB U
JIEKTPOXUMHUYECKHX Iierell (rajJbBaHUYECKUX AJIEMEHTOB), IOHATh OCHOBHBIE KWHETUYECKHE
3aKOHOMEPHOCTHU IIPOTEKaHUSI XUMUYECKUX IIPOLIECCOB, POJIb KaTAIN3a I XUMUYECKON
TEXHOJIOTUH;

— TOHSATh NPUPOAY BO3HUKHOBEHHS CKauka IOTCHIMAJa Ha TpaHUIE NpOBOIAIUX a3 U
BO3MOKHOCTH CO3JaHHUsI aBTOHOMHBIX MICTOYHHUKOB 2JIEKTPUYECKON YHEPTUH;

—  YSACHHUTBH BaXKHOCTb YCTAHOBJICHUS MEXaHU3Ma U METOJ0B HAXOXKIEHU CKOPOCTEN XUMUUECKUX
peakLuii 11 UX NPaKTUYECKOU peann3alny;

— JlaTh MpPEACTABICHHUE O COBPEMEHHBIX OSKCHEPHUMEHTAJIBHBIX METONAX HCCIEIOBAHMS
ANEKTPOXUMHUYECKUX SBJICHUA U KUHETUKA XUMHUYECKUX IIPOLIECCOB.

2. B pe3yabTare uM3ydeHUsl TUCHHUIJIMHBI O0YYAKOUIUIiCA MO MporpamMme OakajaBpuarTa

JOJI3KEH

Obnadams CIETYIONUMU KOMITETCHIIUSIMU:

— CHOCOOHOCTBIO TMJIAHUPOBaTh U MPOBOAWTH (PHU3UYECKHE M XUMHUYECKHE DKCIEPUMEHTHI,
MPOBOAUTHL 00pPabOTKY MX pPe3yNbTaTOB M OIEHUBATh MOTPEIIHOCTH, BBIABUTATH THIIOTE3bI U
YCTaHABIIMBATh TPAHUIBI UX NMPUMEHEHUS, TPUMEHSATh METOIBl MAaTEMAaTUYECKOTO aHaIM3a W
MO/JICIIUPOBAHHUS, TCOPETUYECKOTO M AKCIIEpUMeHTaIbHOTO uccaenoBanus (ITK-16);

— TOTOBHOCTBIO WCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3WYCCKUX TEOPHH I PEIICHUs
BO3ZHUKAIOIMINUX (PU3UYECKUX 3a7a4, CAMOCTOSITENLHOTO MPUOOpEeTeHUs (U3MUECKUX 3HAHHM,
JUTSI TIOHUMaHUsl TIPUHIMIIOB PaOOThI MPUOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOJAIIMX 32
npesesl KOMIIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3uame:

— OTJUYHTEIbHBIE OCOOCHHOCTH B TIOBEJCHWU PACTBOPOB D3JICKTPOJIUTOB, CBS3aHHBIE C
MPOXOXKIACHUEM DIIEKTPUIECKOTO TOKA;

—  TCOPHIO TATbBAHUYCCKUX SBIICHUI;

— TCOPUH KHUHETHKH, ITyTH TEOPETHYECKOTO pacyeTa CKOPOCTEH XHMHUYSCKUX peaknuid W
OTpaHWYCHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBBI TeopuH (OTOXMMHUYECKUX U IEMHBIX peakIuii, OCOOCHHOCTH WX CTaAHIHOTO
MPOTEKAHUS U YCIOBHS OCYIIECTBIICHUS;



— OCHOBHBIE Y€pThl TOMOT'€HHOI'O U T€TEPOreHHOI0 KaTajln3a, IPUUMHbBI YCKOPEHUS! XUMUYECKOTO
npoliecca B IPUCYTCTBUU KaTalu3aTopa.

Ymemu:

— TIPUMEHATh KOHAYKTOMETPUYECKHE M IMOTEHLUOMETPUYECKHE HM3MEpPEHMs ISl OINpelesIeHUs
TEPMOJMHAMHYECKUX  (QYHKUMH  XUMHYECKMX  pEaKluil, KOHCTAaHTHl  JUCCOIMALINH,
IPOM3BEAECHUS paCTBOPUMOCTH, pH pacTBOpOB U T.1.

— TNPUMEHATH TEOPETUYECKHE 3HAHUS U SKCIIEPUMEHTAJIBHBIE METO/IbI HCCIeIOBaHUs (PU3HUECKON
XUMHU JUIS pEIIEHUS BOMPOCOB, BO3HUKAIOIIMX IPH HM3YyYCHUH KHHETHUKH XHMHUYECKHUX
peaKIuii;

— TMPOBOAWTH AHAIW3 W KPUTHYECKH OIEHHMBATH MOJYYCHHBIE OSKCIIEPUMEHTAJIbHBIC JaHHBIE,
000011aTh 1 J1e51aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

Bnaodemy:

— KOMIUIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUUYECKUX METOAOB HCCIENOBAaHUS AJI ONPENEIICHUs
TEPMOJIMHAMHYECKUX XaPAKTEPUCTUK FIEKTPOIUTOB U XMMUYECKHUX PEaKIIHii;

— METOJIlaMH OIPEENCHHs MOPAIKa U CKOPOCTH peakluy, YCTaHOBIECHHS JIUMUTHPYIOLIEH cTaauu
U MEXaHM3Ma U3y4aeMON XHUMHUYECKOH peakiuu;

— HaBbIKaMHM  COCTaBJI€HUS  TaJIbBAaHMYECKUX  AJIEMEHTOB  JUId  ILeJied  ONpelesieHus
TEPMOJIMHAMHYECKUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIETYEMOM peaKIum;

— 3HAHUAMU OCHOBHBIX 3aKOHOB XMMHUYECKOM KHHETUKH, BIMSIHUSA PA3IUYHBIX (HaKTOPOB
(TemnepaTypbl, JaBJIEHUS, KaTalu3aTopa) Ha CKOPOCTh XUMUUECKOW PEeaKIUH.

3. Kparkoe coaep:kanue JHCHUTIIHHBI
PacTBOpBI 3/1eKTPOJMTOB. DiekTpocTaTuueckas Teopus [lebas-Xrokkens. Pacyer akTuBHOCTH

¥ CPETHUX MOHHBIX KO3(P(PUIIMEHTOB aKTHBHOCTH CHIIBHBIX AJIEKTPOJIHUTOB B pa30aBJICHHBIX U

KOHIIEHTPUPOBAaHHBIX PACTBOPOB M PACTBOpaX YMEPEHHOM KOHLEHTpalMU. YielbHas U MOJSpHas

DIIEKTPUUYECKHE TPOBOAMMOCTH. CKOPOCTh MABWKEHHSI M TIOABMKHOCTH HOHOB. llpenenbHble

MOJISIPHBIE 3JIEKTPOIPOBOJHOCTH HOHOB. 3aKOH HE3aBUCHUMOIO JBUXKEHHs HOoHOB Konbpaymia.

[TpumeHeHne U3MEPEHH AIIEKTPUUECKON TTPOBOAMMOCTH /ISl ONPEACTICHHUS CTETIEHN U KOHCTAHTHI

JMCCOLIMALIUU CTIa0BIX 3JIEKTPOIUTOB.

DJIeKTPOXUMHYECKHe cucTeMbl (1enu). BO3HWKHOBEHHME CKauka TOTEHIMANa HarpaHulle
pasznena npoBoaHUKoB | u |l poma. J[BOMHON »yieKTpHUYECKHIl CIOW. DIEKTPOJBMXKYIAS CHIIA
raJIbBAHUYECKOTO  DJIEMEHTa,  JJEKTPOAHBIM  HOTEeHUuan. TepMoAMHaMHueckas  Teopus
rajbBaHUYECKUX sIBJICHUH, YypaBHeHHMe HepHcra. OnekTpoxumuueckas (opMa OCHOBHOIO
yYpaBHEHUS TEepPMOJIMHAMHUKHU, TemmepaTypHblidi koddduument DJIC. Onexrtpoast | u Il poxa,
ra3oBble M OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIE 3JIEKTPOJbl. THIBI T'aJbBAaHUYECKUX 3JIEMEHTOB!
XUMHUYECKHE, KOHIIEHTPAIIMOHHBIE, C IEPEHOCOM M 0e3 nepeHoca. XUMUYECKHEe MCTOYHUKU TOKa,
TOTIJIMBHBIE 3JIEMEHTBHI.

Xumunyeckasi KUHeTHKA. CKOPOCTh XUMHUYECKOW peaklni, KOHCTAaHTa CKOPOCTH, TOPSIOK H
MOJIEKYJISIpHOCTh peakiuu. KuHeTnka HeoOpaTWMbIX peakiuii 1-ro, 2-ro, 3-ro ¥ HYJIEBOIrO
nopsiakoB. JluddepeHnnanbHble W WHTETPAJbHBIE METOMABI OMpPEeNICHUS TOpSIKa PEaKIIHH.
Crnoxnble peakuuu. [IpyHIMI HE3aBUCHMMOIO MPOTEKaHMsI AJIEMEHTApHbIX peakuuil. OOpaTuMsle,
napajuleJibHble U MOCieloBaTeNbHble peakuu 1-ro nopsaka. BiusHue teMeparypbl Ha CKOPOCTh
peakuuu, npudmkeHHoe npasuiio Bant-I'odda. YpaBHenue Appenunyca, nuddepeHnuanpHas u
UHTETpaibHbIe (HOPMBI ypaBHEHHs. DKCIOHEHIMaIbHAs (hopMa ypaBHEHHS AppeHuyca. DHEprus
AKTUBAIMU U NPEIIKCIOHEHIMAIBHBI MHOKUTENb.

Teopun XWUMHYECKOW KHHETHKH: TEOpPHUS AKTUBHBIX COYIApEeHHH W TEOpHsS TEPEXOIHOTO
coctosgnuss TIIC (akTMBMpPOBAaHHOTO KOMIUIEKCA). OHTAJbIMSA W OSHTPONMS aAKTHUBAIIMU.
DOTOXMMHYECKHE pPEaKIUU. XUMHUECKHe W (POoTo(H3MUecKue CTaJud, BTOPUYHBIC MPOIIECCHI.
Kunetuka Qoroxumuyecknx peakuuii. CeHCHOMIM3UpPOBaHHbIE (POTOXMMUYECKHE PEAKIIUU.
LlemHble peaknnu, MEXaHU3MBI 3apOXKICHHsS, Pa3BUTHS W OOphiBa 1enu. HepasBeTBIeHHBIE U
pa3BEeTBIICHHBIE IIETIHBIE peakluu. BeposaTHOCTHAs Teopusi pa3BeTBICHHBIX peakuuil. [IpenenbHble
SIBTICHHS B TETTHBIX PEAKIUIX, HIDKHUHN U BEPXHHUN TIPEAeITbl BOCTUIAMEHEHHSL.

Karaim3. [T'omorenHelii u  rereporeHHbli  Katanu3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KaTAIMTHYECKUX peaknuii. BrusHue Kkaranm3aropa Ha TEPMOJMHAMUYECKHE W KHHETHYECKUE
napameTpsl peakuuu. CeleKTHBHOCTb KaTalu3aropa, KaTaJuTW4YecKas aKTUBHOCTh. | OMOTEHHBIH



katanu3. CIOUTHBIA M pa3AelibHBII MEXAaHU3Mbl KATAIMTUYECKOTO JEHCTBUSA. JHEPreTUYECKUE
JarpaMMbl B3aMMOJICHCTBHS peareHToB ¢ KaranuzaropoM. OOummii u cnenuduyuecknii KUCI0THO-
OCHOBHOW KaTanu3. Katain3 kKoMmIuiekcamMu NEepeXOHbIX MeTauioB. DEpMEHTAaTUBHBIA KaTaus.

I'ereporennsiii  karamu3. TuIbl  reTEpOreHHBIX
noeepxHocren. KnneTrka reTeporeHHbIX peakiiuid.

4. O0beM y4eOHOI TUCHMIIIIHHBI

KaTaJ13aToOpPOB.

3akoH

JEHCTBYIOIUX

B 61100 D6 B 3a4ETHBIX
Wbl Y9eOHOU paboThI & THHHIAX B aKaJieM. Jacax

O01mas TPyA0eMKOCTb IMCHHUILIHHBI 110 y4eOHOMY 50 180

IVIaHY '

AY/JAUTOPHBIE 3aHATHSI: 1,78 64

Jlexiuu (JIek) 0,89 32

[Tpaxtuueckue 3ausatus (I113) 0,89 32

CamocrositesbHasi padora (CP): 2,22 80

Buja koHTpoJIsi: 3a4eT / 3K3aMeH sk3ameHn (1,0) sk3amen (36)

AHHOTaNUs padoyeil MPOrpaMmMbl JUCHUNIIMHBI
«MHCTpyMeHTaIbHbIE METOABI 3JIEKTPOXUMHYECKUX HCCIeT0BAHMII»

B1.B.JIB.3.1

1. Heab qucHUNIMHBI - TPUOOPETEHHE OOYUYAIOIIMMUCS 3HAHUI B 00JIaCTH METOOJIOTHH

QJICKTPOXUMHYCCKUX  OKCIICPUMCHTAJIbHBIX
JUCLHMITIINH HpO(l)I/IJISI HOATOTOBKH.

HCCIICIOBAHUM,

HEe00XOAUMBIX

Inpun  OCBOCHHHA

2. B pe3ysbTaTe n3dy4eHus AUCHUIIMHBI 00y4alOIIMICA 10 MporpaMmme 0axkajaBpuara

HOJIZKCH:

Obaadoams CleqyOMUMA KOMIETSHIUSIMHU

— CHOCOOHOCTBIO IJIaHUPOBATb U IMMPOBOAUTH (1)I/ISI/I‘ICCKI/IG U XUMHUYCCKHUE OKCIICPUMCHTHI,
MMpOBOAUTD 06pa60TI<y HUX PE3YyJIbTATOB MW OHLOCHUBATH IIOIPCINHOCTH, BbIABUTATH T'HIIOTE3bI H
YCTAaHABJIMBATL T'PAaHUIBl HUX MNPUMCHCHHA, IMPUMCHATH MCETOJAbl MATCMATHYCCKOI'O aHaJIu3a H
MOZACIINPOBAHUA, TCOPETUYCCKOI'O U SKCIICPUMCHTAJIbHOT'O UCCIICAOBAHU A (HK'16),

— TOTOBHOCTBIO IMPOBOAWUTL CTAHAAPTHBIC U CepTI/I(i)I/IKaIII/IOHHBIe HCIIBITAHHUA MaTCpHaIOB,

u3zeni ¥ TexHooruueckux mpoieccos (ITK-17);

3HAMmMb:

— OCHOBHBIC 3KCIICPUMCHTAJIbHBIC MCTOIHUKU HUCCIICAOBAHUSA SJICKTPOXUMUUYCCKHUX CUCTEM,

KaK B paBHOBCCHBIX, TaK 1 B HCPABHOBCCHBIX YCIIOBUAX;

— OCHOBBI (bH3quCKHX METOH0B UCCIICAOBAaHHUA ITOBEPXHOCTHU,
— TCXHOJIOTHYCCKNE ACTICKThI JICKTPOXUMUUYCCKUX METOAOB UCCICIOBAHUS.

ymemp:
— Ha OCHOBE TEOPETHYCCKUX
AIIEKTPOXUMHUYECKOTO SKCIIEPUMEHTA,

MpEeICTaBICHUN

rpaMOTHO

— BBIOpaTh HEOOXOIUMBIE (PU3MUECKUE METOIBI HCCIICIOBAHNS,
— COCTaBUTh IUIAH SKCHEPUMEHTAIbHBIX MCCIEAOBAHUS JUIsl PEIICHUs] KOHKPETHBIX 3ajay

SJICKTPOXUMHNYCCKUX TEXHOJIOTHH.

eénaoems:

— OCHOBaM#M METOJ0JIOTHH IJICKTPOXUMHUYCCKOTO SKCIICPUMCHTA,

— OKCIICPUMCHTAJIbHBIMU MTPUEMaAMU SJICKTPOXUMUYCCKUX HCCIIEOBaHUIA.

3. Kpartkoe coaep:xaHue TUCHMILIUHBI:
- METOA0JIOTUS 3JEKTPOXUMHYECKUX

SKCIICPUMCHTAJIbHBIX

MOCTPOUTH

IJ1aH

HUCCIIENOBaHUI

BHCKTPOXHMquCKOﬁ CUCTCMBI;, DJJICKTPOXUMHUYCCKUC ﬂ‘leﬁKH; OCHOBHBIC JJICKTPOXUMHUUYCCKUE



npuOOpBl; MONIAPU3ALMOHHBIE W3MEPEHUs; BOJbT-aMIIEPOMETpPUsS; HHTEPIpETalus pe3ybTaToB;
BpALIAIOIIUICS TUCKOBBIN 3JIEKTPOJ; ONpEACTICHUE PAacCeUBAIOLICH CIIOCOOHOCTH PAacTBOPOB MIpHU
OCAKICHUM METaJUIOB; PABHOBECHBIC NOTEHIUAJIBI; MOJSAPU3ALMS DJIEKTPOJOB; IEpEHANPIKECHUE;
noJsiporpadus; IMIIEIAHC FIEKTPOXUMHUYECKON CUCTEMBI; OIPEIeIEHUE OCHOBHBIX XapaKTEPUCTHK
XMMHYECKMX HCTOYHUKOB TOKA; (U3NYECKHE METO/Abl MCCIEJOBAaHUS 3JIEKTPOJOB U OCAIKOB;
OIPENEICHUE pa3MEPOB TAa30BBIX IIy3bIPBKOB, YaCTHI]; OIPEACICHUE SJIEKTPOKMHETHYECKUX
HOTEHIMAJIOB; METOAMKHM CTAHJAPTHBIX U CEPTU(UKALMOHHBIX MCIBITAHUH I'ajJbBaHOXMMHUYECKUX
ITOKPBITHH.

4, O6bem YueOHO TUCHUIJIMHBI:

Ob6bem
Bunsl yaeOHOM paboTh B 3a4eTHBIX B akajem. yacax
SMHMIIAX

OO01masi Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILJIAHY 3 108
AyIUTOPHBIE 3aHIATHSI: - -
Jlexumu (Jlek) 0,5 18
JlabopaTopHbie 3aHATHS - 0
[Tpaktrueckue 3ansatus (I13) 0,5 18
CamocrositesbHas padora (CP): 2,0 72
Buja nToroBoro KOHTpoJIs: 3a4eT / IK3aMeH 3a0

AHHOTAIUs padoyell MPOrpaMMbl TUCHHIIHHBI

«Metoapl uccaegopanusa B TOID»
b1.B./1B.3.2
1. Heap AUMCHUNIMHBI - TpUOOpETEHHWE OOy4YarONIMMHKCS 3HAHUH B 00JacTH

QJICKTPOXUMHYCCKUX  OKCIICPUMCHTAJIbHBIX I/ICCJIC,HOBaHI/Iﬁ, HeO6XO,I[I/IMI>IX Inpun  OCBOCHHHU
MPUKJIAAHBIX TUCHUIIIINH HpO(i)I/IJUI IOATOTOBKH.

2. B pe3yabTare H3y4eHHs] JUCHUIIMHBI 00y4alOLIUICA N0 NporpamMmMe dakajaBpuara
JOJIZKEH

Obaadams CleqyOMUMA KOMIETSHIHSIMH

— CIOCOOHOCTBIO TUIAHUPOBATH M MPOBOJIUTH (PU3NICCKUE W XHUMHUYSCKHE DKCIIEPHUMEHTHI,
MPOBOAUTE 00paOOTKY HMX pE3yabTaTOB M OIEHUBATh MOTPEIIHOCTH, BBIIBUTATh TUIOTE3BI U
YCTaHABIIMBATh TPAHUIBI WX MPUMCHCHHSI, MPUMEHSATH METOJbI MAaTEMaTHYECKOrOo aHaau3a |
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO U SKCIeprUMeHTanbHoro uccienoBanus (ITK-16);

— FOTOBHOCTBIO MPOBOJIUTEH CTAaHIAPTHBIC U CEPTUPUKANMOHHBIC MCIBITAHUS MaTEPHAJIOB,
u3jenil u TexHooruueckux mpoieccos (ITK-17);

3HamMb:

— OCHOBHBIE DKCIIEPUMEHTAIbHBIE METOJUKU UCCIIEIOBAHUS B 00JIACTH DIIEKTPOXUMUYECKUX
TEXHOJIOTHIA;

— OCHOBBI (UBMYECKUX U (PUIUKO-XMMHUYECKUX METOJIOB HWCCIEAOBAaHUS TOBEPXHOCTH
AIEKTPOIHBIX MAaTEPUAJIOB;

— TEXHOJIOTUYECKHUE aCIIEKTHI AIEKTPOXUMUUYECKUX METOOB UCCIIEIOBAHUS.

ymembs:

— Ha  OCHOBE TEOPETHMYECKMX  MPEICTaBIEHUW TIpPaMOTHO  MOCTPOUTH  IUIAH
AIEKTPOXUMHUUYECKOTO IKCTIEPUMEHTA;

— BBIOpaTh He0OX0MMMBbIe (hu3nUecKre U (PU3UKO-XUMHYECKHE METO bl UCCIIeIOBAHUS;

— COCTaBUTH TUIaH DKCMEPUMEHTATHHOTO MCCIICAOBAHMS ISl PEIICHUsS] KOHKPETHOHN 3a/1auu
ANEKTPOXUMUUYECKUX TEXHOJOTHUM.

eénaoemp:
— OCHOBAMH METOJIOJIOTUH 3JIEKTPOXUMHUYECKOTO FKcrepuMenTa B TOI;
— DKCIIEPUMEHTATLHBIMU TIPHEMaMH JJICKTPOXUMUYCCKUX UCCIICIOBAHUM.



3. Kpartkoe coapep:xaHue JTUCUMIIIMHBI:

- MCTOA0JIOTUA SJICKTPOXUMUYCCKUX OKCIICPUMCHTAJIbHBIX I/ICCHGILOBaHI/Iﬁ
JNEKTPOXUMHUUYECKON CHUCTEMbI; OCHOBHBIC JJIEKTPOXMMHUYECKHE MPUOOPHI; MOISpU3allMOHHBIC
U3MEPEHHUS; BOJIbT-AMIIEPOMETPHS; WHTEPHpPETALUs PE3yJbTaTOB; OMNpPEACICHUE PacCEUBAOIICH
CIIOCOOHOCTH PACTBOPOB MPHU OCAXKIACHUM METAVIOB; PaBHOBECHBIE IOTEHIHUANbI; OMpeesieHne
OCHOBHBIX XapaKTEPUCTUK KOPPO3UOHHOTO IMPOLECCa; OMPE/IEICHUE OCHOBHBIX XapaKTEPUCTUK
XUMHYECKHX HCTOYHUKOB TOKa; (U3UYECKHUE METOJbl HCCIEIOBAHUS JIIEKTPOJOB U OCAJKOB;
MCTOIHUKHU CTAHJAPTHBIX U CepTI/I(i)I/IKaLII/IOHHBIX HUCOBITAHUN TAILBAHOXUMHUYECKUX HOKpBITPIfI.

4, O6bem YueOHOW TUCUUIJIMHBI:

O0BeMm
Bunsl yaeOHOM paboTh B 3aueTHBIX B akazem.

eIUHHIIAX yacax
O0masi Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 108
AyIUTOPHBIE 3aHIATHSI: - -
Jlexumu (Jlek) 0,5 18
JlabopaTopHbIe 3aHITHS - 0
[Tpaktrueckue 3ansatus (I13) 0,5 18
CamocrositesbHas padora (CP): 2,0 72
Bujx nToroBoro KOHTpoJIs: 3a4eT / IK3aMeH 3a0

AHHOTAIUs padoyell MPOrpaMMbl TUCHHIIHHBI
«OCHOBBI MEHEI)KMEHTA H MAPKETHHI2»
b1.B./IB.4.1

1. Heap AMCHMIUVIMHBI: TMPHOOpPETEHHE OOYYAIOMIMMHCA 3HAHUKA O 3aKOHOMEPHOCTSIX
(YHKIMOHUPOBAHUS XUMMUYECKOIO IPOM3BOJCTBA B CHCTEME HALMOHAJIbHONH SKOHOMHKH,
IPEJICTAaBICHUNA B 00JACTH MEHEI)KMEHTa U MAapKETUHIA, BKJIKOYasi METOJOJOTMYECKUE OCHOBBI U
3aKOHOMEPHOCTH, (YHKLUHU, METOJbl, OPraHU3allMOHHbIE CTPYKTYpPbI, OPraHU3alMi0 MPOLECCOB,
TEXHUKY W TEXHOJIOTMIO MEHE)KMEHTa W MAapKeTHMHra B YCJIOBHMSX pPBIHOYHOM SKOHOMHKHU;
3aJI0’KE€HHE OCHOB MPO(eCCHOHAILHON AEATENbHOCTH O0aKaIaBpOB.

2. B pe3yabTare H3y4eHUs] JMCHUIIMHBI 00y4alOLIUICA 10 NporpamMMe dakajaBpuara
JOJIZKeH:

Obnadams CIETYIONUMA KOMITETCHIIHSIMU:

obwenpogheccuonanvnvimu (OIIK):

- BJIQJICHUEM TIOHUMAHHS CYITHOCTH M 3HAYEHUS MHPOPMALUU B Pa3BUTHHA COBPEMEHHOTO
UH(POPMALIMOHHOTO OOIIeCTBA, OCO3HAHUS OMACHOCTH U Yrpo3bl, BOSHUKAIOUIMX B 3TOM IpOLECCE,
CITOCOOHOCTBIO COOJTIOZATh OCHOBHBIE TPeOOBaHUS MH(POPMAIIMOHHON O€30MaCHOCTH, B TOM YHCIIE
3aIIUThI rocyaapcTBenHol Taitael (OITK-4);

npogheccuonanvrvimu (I1K):

- TOTOBHOCTBIO HCIOJb30BaTh HOPMATHUBHBIE JIOKYMEHTHI MO KauecTBY, CTaHAApTU3ALUH U
CepTUUKAIMHA TIPOIYKTOB W W3JENUI, DJIEMEHTH AKOHOMHUYECKOTO aHajn3a B MPAKTUIECKOU
nesirenbrocTH (ITK-3);

- CIIOCOOHOCTHIO AHATM3UPOBATh TEXHUUYECKYIO JOKYMEHTAIMlo, Moa0upaTh 00OpyroBaHUE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUIECKYIO HHPOPMAITUIO, OTEUECTBEHHBIN U 3apyOeKHBIH OTIBIT
no Temaruke uccienoanus (I1K-20);

3HaAMb:

- TEOpPETHYECKHE OCHOBBI U METOJIbI Pa3pabOTKH LIETH U CTpAaTeTul OU3HECa;

- METOJbl U TEXHOJOTUHY IPUHATHUS U PEAIN3a[UH YIIPABICHYECKUX PEIICHU;

- OCHOBHBIE TpeOOBaHMS K PYKOBOJUTENIO, CTHJIIO €ro paboThl, TAaKTUKE TEKYILEro
pacnopsINTENbCTBA;



- COBpEeMEHHBIC MH()OPMAIITMOHHBIC TEXHOJIOTUN M TEXHUYECKHE CPEJICTBA MEHEDKMEHTA U
MapKETHHTa,

yMemp:

- TPUHUMATh YIPABJICHYECKUE PEIICHNS U OPTaHN30BBIBATH WX BBIIIOJIHECHUE;

- cobupatb, 00pabaThIBaTh M UCIOJIb30BaTh HHPOPMAIIHIO;

- OpraHM30BBIBAaTH W CTUMYJIUPOBATH TPYyH JIIOJEH, YKPEIUIATh TPYIOBYIHO |
IPOM3BOJICTBEHHYIO TUCIUILTUHY;

- paboraTh ¢ JOKYMEHTaMH, TIOJb30BaThCS 3aKOHAMH, HOPMaMH U MpaBUIAMH
aJIMAHUCTPATHBHOH NI TETLHOCTH,

- pacmpenenstb OOsS3aHHOCTH M OTBETCTBEHHOCTH; HCIIOJIB30BaTh METOJbl MOTHBAIMU
nepcoHalia, KOHTPOJIUPOBATH U PETYINPOBATH UCIIOJHEHUE IUIAHOB,

- PYKOBOIUTH IepcoHasioM, 3()(EeKTHBHO HCHOIB3ys BJIACTh M BIMSHUE, ONTUMAIbHBINA
CTHJIb PYKOBOJICTBA;

eénaoemsp:
- HaBBIKAMHM CaMOCTOSITEJILHOTO OBJIQJICHUSI HOBBIMH 3HAHUSIMU IO TEOPUHM U TIPAKTUKE
MEHEKMEHTA U MapKETHHTA.

3. Kpatkoe cogep:kanue IUCHUILTHHDBI:
1. OcHoBBI MEHEIKMEHTA

[Ipenmer, merox U coaepkaHue IUCUUIUIMHBI «OCHOBBI MEHEKMEHTA U MapKETUHIa.
OBOUIOLMS KOHLETIMI MEHeKMEHTa

VYopaBiieHYecKUe pelIeHUuss U TEXHOJOrus yrnpaBieHus. [lpuHsATue pelieHus B
MeHeKMeHTe. PerieHus npu BbIMOJHEHUH (QYHKIMNA IUIAHUPOBAHUS, OpPraHU3alui, MOTUBALUN U
KoHTponsi. TpebGoBanmsi k pemenusMm. Kraccupukamus pemenuii. Metoasl  pa3paboTku
ylpaBlIeHYeCKUX  pemieHuidl.  PeneBanTHas — uH@opmanuss A NPUHATHS — PELICHHUS.
CyneponTumalibHOE pelIeHuE.

[Ipunuunsl  ynpaBiaeHus — nepcoHanoM.  OcoOeHHOCTM — moadopa M OLEGHKH
pohecCuOHANBHOM MPUTOIHOCTH NepcoHana. [I[puHIMIBI TPOEKTUPOBAHNS ONITUMAIbHBIX CUCTEM
MOTHUBAIMK TpyAa. D¢p¢eKTuBHOE yIpaBieHHe MepcoHasoM. CucreMa YIpaBlIeHHs MEPCOHATIOM.
OcHoBHbIE MPUHIMIBI W TpeOoBaHUS K (OPMUPOBAHUIO CHUCTEMbI YIPABICHHUS MEPCOHAIOM.
JlomKHOCTHAS MHCTPYKIIUS.

BnacTs, BIMsHUE, TUIEPCTBO, CAMOMEHI)KMEHT U PYKOBOJCTBO. (DOPMBI BIIACTHU: BIACTh,
OCHOBaHHasl Ha NIPHUHY)KJIEHUU; BIACTb, OCHOBAHHAs HAa BO3HATPAXKICHWM; DKCIEPTHAas BIAcTbh;
3aKOHHas (TpajuIMOHHAs) BIAcTh; 3TAJOHHAs BIAcTh (BJIacTh npumepa). Biusaue. Xapusma.
OcCHOBHBIE TEOPHM JIMAEPCTBA: TEOPHUsI BEIUKHUX JIIOJEH; KOHIENIMs JHUAEPCKOTO MOBEICHUS;
CUTYallMOHHBIN MOJXO/.

Onenka 3¢ dextrBHOCTH ynpaBiaeHUs. OCHOBHbIE MOHATHUS PPEKTUBHOCTH YIPABIICHUS.
OddextuBHOCTh (DYHKIUNH MeHeIKMEHTa. D(PPEKTUBHOCTh B3aMMOJCHCTBUS C JCIOBBIM U
¢oHoBbIM OKpyxeHueM. [lokazarenn »s¢dexTuBHOCTH ympaBieHus. [loaxonpl Kk pacuery
nokasaresnei 3¢pGpeKTUBHOCTH yrpaBieHus. OueHka 3ppeKkTUBHOCTH yIpaBICHHUS.

2. OCHOBBI MAPKETHHIA

[lonsTe MapkeTHHra, LEIM MapKeTUHra. MapKeTHHI Kak CHCTeMa YIIpaBIICHUS,
peryiupoBaHusl U W3ydeHHs pbiHKa. [loHsATHE MOTPEeOHOCTH, HYXAbI, CIPOca, PhIHKA. PHIHOK Kak
CHUCTEMA B3aMMOOTHOIIEHUN MEXAYy CYLIECTBYIOIIMMHM WJIM NOTEHUUAIbHBIMU IpPOJABLAMHU M
MOKYTaTeIsIMU KaKUX—JIMO0 TOBApOB.

MapkeTuHroBast cpefia NpeAnpusTHs: NoHATHe U Kiaccudukanus. [lonsTue Mmakpocpensl U
MUKpOCpebl MapKeTUHTa. BHYTpeHHsis W BHEWIHSAS MHKpOCpela MapKeTWHra: (axkTopel u
CcyO0BbeKThl MUKpocpeibl. OCHOBHBIE TUIIBI TOCPETHUKOB. OCHOBHBIE THUITBI KOHTAKTHBIX ayJJUTOPUH.
®aKkTopbl MaKpOCPEbl MAPKETHHTA.

Cropoc kak 00OBekT MapkeTuHra. IloTpeOuTenbckoe MOBEACHHE KaK OOBEKT H3YydeHHs
MapkeTHHra. OCHOBHBIE (DAKTOpbI, BIMSIONINE HA IMOBEACHHE HWHAMBHUIYaJTbHBIX MOKyHaTeNeH.
Llenu wuccnenoBaHus MOBEACHMs IMOKymaTeneil. MoTuBamus moOTpeOHOCTEH, ee 3HaYeHue st
MapKkeTuHra. Mopenu MoKynaTeabckoro mnoseneHus. [loOyauTenbHble MOTHBBI M HMX BHUJBL



palMOHANbHBIE, 3MOLMOHAJIBHBIE W HPABCTBEHHbIE. Teopuum MOTHBALMU HOTPEOUTEIHCKOTO
MOBE/ICHUS.

ToBapubpiii MapkeTuHr. [loHsTHE ToBapHOW moimTHKa (GupMbl. [IpuduHBI ycTapeBaHUS U
OOHOBNICHHSI TOBapoB. ToBapHbBIE CTpaTerHu: BapHualus TMPOAYKTa, Iu(epeHINpOBaHNUE,
JuBepcuUKanys Mpoaykra. Pa3paboTke HOBBIX TOBapoB. DTambl pa3paOoTku ToBapa. PakTopsl
ycrexa HOBOro ToBapa. [loHATHS KadyecTBa, KOHKYPEHTOCHOCOOHOCTH. TecTupoBaHue TOBapa,
METO/bI TECTUPOBAHHUS, CEPTUPUKALINS.

IleHOBOM MapKEeTHHI. YCHIIEHHE CTPAaTErM4eCKOM pOJIM LEHbl B IPOLECCE H3MEHEHUs
JKOHOMMYECKOM ¥ KOHKYpPEHTHOM cpenpl. Mecto 1eHbl B CHUCTEME MApKETHHIOBOIO
LIEHOOOpa30BaHus. OTalbl MapKETHHIOBOIO ILeHOooOpa3oBaHusA. DaKTOpbl 11I€HOOOpPa30BaHMUS.
[Tpon3BoacTBeHHBIE (PAKTOPHI IEHOOOPA30BAHMSA: U3JEPKKH, MPOU3BOACTBEHHBIC M (DHMHAHCOBHIC
BO3MO>KHOCTH.

CObiTOBOM MapkeTuHr. [loHSATHE TOBapOIBMKEHUSA. ODKOHOMHYECKOE U (PHU3UUECKOE
nepemenieHie ToBapa. IlonsTue cObiTa TOBapa, ero Tumnbl. DyHKUMH COBITA, IOTOKU
TOBapOJABMKEHUSA. OTIUUUTENbHBIE XapAaKTEPUCTHKU COBITA/IPOAAKH M COBITOBOIO MapKETHHTA.
CopneprxaHre OCHOBHBIX 3TaroB cObITa KOMIIAHUU: MOMCK MOKYIaTelsl, opraHu3anus o0paboTku u
BBIINIOJIHEHUS 3aKa30B. OCHOBHBIE 331a4l KOMMEPUYECKOM JIOTUCTHKU.

4. O0beM M CUMIIMHBI M BUABI Y4eOHOI HATPY3KH

O0beM
Bunsr yue6HOM paboThI B 3adeTHBIX B akazem. qacax
eIMHHIIAX

O01mas TPyI0eMKOCTb JHCIUILIHHBI 110 Y4eOHOMY IVIaHY 3 108
AyIMTOpHBIE 3aHATHS: 0,89 32
Jlexuuu 0,44 16
[TpakTHueckue 3aHATHS 0,44 16
JlaboparopHbie pabOTHI -

CamocrosiTesbHasi padora 2,1 76
By MTOroBoro KOHTpoJIsA: 3a4eT / IK3aMeH 3a

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«OCHOBBI TEXHHYECKOT'0 PeryJIMPOBAHMS U YIIPaBJIeHHEe KAUeCTBOM)
(b1.B.[1B.4.2)

1. Ieab aucUMIUIMHBI: TpuUOOpeTeHHe OOy4yaroUMMHCS 3HAaHUM O KOHTPOJIbHO-
MU3MEPUTEIIBHOM M UCIIBITATEIBHON TEXHUKHU, METOAAX U CPEACTBAX TEXHUYECKOTO PEryJINpOBaHUSA,
METOAAaX KOHTPOJS KadecTBa BBITYCKAEMOM TMPOAYKIHMH, PECYpCO- U HIHEProcOepereHUu
TEXHOJIOTMYECKUX IPOLECCOB C UCIOIb30BAHUEM CTAHAAPTHBIX METOOB.

2. B pesyabTare H3y4eHHs] JUCHUIIIMHBI 00y4alOLIUICA N0 NporpamMmMe dakajaBpuara
JOJIZKEH

Obnadoams CIEeAYIOIUMU KOMIETCHIIUSIMH:

oowenpogeccuonanvrvimu (OIIK):

- BJIaJICHUEM MOHMMAHUS CYIIHOCTH W 3HAaueHUs WH(OPMALMU B Pa3BUTHH COBPEMEHHOTO
WH(POPMAIIMOHHOTO O0IIeCTBa, OCO3HAHUS OMACHOCTH W YIpO3bl, BOSHUKAIONINX B 3TOM IpOIlecce,
CHOCOOHOCTBIO COOI0IaTh OCHOBHBIE TPEOOBAaHUS MHPOPMALIMOHHOM 0€30MacHOCTH , B TOM YHCIIe
3aIIUThl rocyaapcTBenHou TaiHbl (OITK-4);

npogeccuonanvuvimu (I1K):

- TOTOBHOCTBIO MCITOJIB30BaTh HOPMATHUBHEIC IOKYMEHTHI 110 Ka4eCTBY, CTAHIAPTH3AINH 1

cepTudUKay MPOTYKTOB U U3JIEIHIA, SJIEMEHTHI SKOHOMHUYECKOTO aHalln3a B

npaktudeckoit aestensHocTH (ITK-3);

- CIIOCOOHOCTBIO aHATM3UPOBATh TEXHUUYECKYIO TOKYMEHTAIUI0, TIOJ0UpaTh 000pyAOBaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopymoanus (ITK-9);



- TOTOBHOCTBIO HW3y4aTh HAayYHO-TEXHHYECKYI0 HMH()OpPMAIUIO, OTCYSCTBEHHBIA U
3apyOeKHBIN OMBIT 10 TeMatuke uccienoBanus (I1K-20);

3Hamb:

- 3aKOHOJATEJIbHbIE M HOPMAaTHUBHO IIPABOBBIE AKThl, METOJUYECKHE MAaTepuajbl IO
TEXHUYECKOMY PEryJIUPOBaHUIO;

- TEPCIEKTUBBl TEXHHUYECKOTO PpA3BUTHUS M OCOOEHHOCTH JAEATENIBHOCTH OpraHM3alui,
KOMIIETEHTHBIX Ha 3aKOHO/IaTEIbHO-IIPABOBOIM OCHOBE B 00JIACTH TEXHUYECKOTO PETYINPOBAHMUS,

- OCHOBBI TEXHUYECKOT'O PETYJINPOBAHUS;

ymemb:

- IPUMEHSATh METO/bl U IPUHIMIBI CTAaHJAPTU3ALMH IIPU pa3paboTKe CTAaHIAPTOB U JPYTUX
HOPMATHUBHBIX JOKYMEHTOB;

- INpPOBOIUTH IOATBEPKIACHUE COOTBETCTBHS IPOAYKLUMH, IPOLECCOB U  yCIYyT
IPEIbABIAEMBIM TPEOOBAHUSM;

- IPUMEHATh METOBI KOHTPOJIS U YIIPABJICHUS Ka4E€CTBOM,;

- aHAJIM3UPOBATH JaHHbBIE O KAYECTBE MPOJYKLMHU U OIIPENEIIATh IPUUUHBI Opaka.

- UCIIOJIb30BaTh KOMIIbIOTEPHbIE TEXHOJOIMM JJIs IUIAHUPOBAHMS M MPOBEJEHHsS paboT 1o
TEXHUYECKOMY PEryJIUPOBaHUIO;

é1a0emo:

- HABBIKAMU UCIIOJIb30BaHUS OCHOBHBIX MHCTPYMEHTOB YIIPaBJICHHUS Ka4€CTBOM;

- HaBbIKaMd OQOpMIIEHUS pPE3yJIbTaTOB UCHBITAHUNH M MPHUHATHS COOTBETCTBYIOIIMX
peueHui;

- HaBbIKaMU O(POPMIICHUS HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIINH.

Mopayas 1.

1.1 Benenne. Texnnueckoe peryJinpoBaHue - HOpMaTHBHO-TIPaBoBas 0a3a

obecneuenust kauecTBa. 3akoH P® «O TexHNYeCKOM peryJHupOBaAHUN»

[Ipenqmer TEXHHUYECKOTO pPErylupOBaHUs, €r0 MHCTPYMEHTapuil W NpHUKIaJHbIE 00JacTu.
OcHOBHBIE 3aJ]aud  TEXHUYECKOTO PpEryaupoBaHus. Mepbl TEXHHUYECKOrO pPEryJupoBaHUs,
OCHOBAHHbIE Ha 3aKOHOJATENbCTBE OO OTBETCTBEHHOCTH 3a KauyecTBO M 0€30MacHOCTh
nocTaBisieMol mnponykuuu («3akoH O 3amure mpaB norpedutenei»). JloOGpokauecTBeHHas
npoaykius. PanbcupuuupoBaHHas MNpoAyKuus. OTBETCTBEHHOCTh MpOJaBIa W H3TOTOBUTES.
KauecTBeHHast MpoayKIUs-yCIOBHE BBUKMBAHUS (PUPM B KOHKYPEHTHOU OopbOe. 3apyOekHbIM u
OTEUYECTBEHHBIN OIBIT PA3BUTHSI TEXHUYECKOTO PETYJIUPOBaHUS.

1.2. ®opMBbI TeXHHYECKOT0 PeryJupoBaHUs

TexHuueckue periaMeHTbl M YCTaHOBJIEHUE 00s3aTeNbHbIX TpeOoBaHUil. B3aumocsssb
TEXHUUYECKUX pErjJaMeHTOB U craHiapToB. CraHiapTu3anus, TMOATBEPXKIEHHE COOTBETCTBHUS,
rOCyIapCTBEHHBIN KOHTPOJIb U HAA30p, aKKpeanuTanus. 3akoH «O CTaHIapTU3aLUN»»

1.3. AkkpenuTanus Kak ¢popMa rocyIapcTBeHHOr0 TeXHUYECKOr0 peryJiMpoBaHus

Ilenn ¥ NpPUHUMIIBI aKKpeIUTalMU. AKKpEAWTAalMs OpraHoB IO cepTU(UKAIUM U
UCHBITaTeNbHBIX J1a0opaTopuil. CepTUUKALMOHHBIE HCIBITAHUS TpPU aKKpeAUTaUuu. AHaIu3
IPOEKTa, 0J00pEHNE U YTBEpPKJEHHUS THIA, perucrpauus. ['ocyaapcTBeHHbIH KOHTPOIb (HAA30D).
Mex1yHapOIHBIH, 3apyOeKHBIM U OTEUECTBEHHBIH OMBIT MPOBEIEHUS FOCYJaPCTBEHHOI'O KOHTPOJIS
(Hag3opa). [lpuemka 1 BBOJ B AKCIUTyaTaIHIo.

1.4. Mepbl, npeanycMaTpuBawilue HCIO0Jb30BaHUE JA00POBOJIBHBIX CTAHAAPTOB U
100pOBOJILHOM cepTHHUKALINH

KadectBo mpomykmuu. Ilokazarenu kadectBa m metonsl ux oneHku 1Y, CTO. Cucremsr
yIIpaBJIEHUS] Ka4eCTBOM (OTEUECTBEHHBIN U 3apyOekKHBII OIBIT).

1.5. lIpyHuunsl 1 ¢popMbl NOATBEPKACHUS COOTBETCTBHS

Bunel texnuueckux periaameHToB. ConeplkaHne TEXHUYECKMX persiaMeHToB. IlpaBuia
MTOCTPOEHHSI.

Moayas 2.
2.1 MeToan4yeckre OCHOBBI YIIPaBJIeHUS KA4YeCTBOM



OCHOBHBIE KaT€rOPUH U MTOHATHUS YIPABICHUS Ka4yeCcTBOM. McTopus pa3BUTHS TEOpUN U TPAKTHKU
B oOnacTu ynpasinenus kauectBoM. Konnenimst TQM. IToka3arenn kayecTBa U METO/IbI UX OLICHKH.
Opranu3anroHHO-METOUYECKHE IPUHIIUIBI 00ECTIeUeHUsl KauyecTBa U yIPaBICHUS KaUYeCTBOM.

2.2 OcHOBHBIE 3JIEMEHTHI 00ecneYeHUus1 Ka4ecTBa
Crangaptusanus U cepTuUKAIys B YIPaBICHUN Ka4eCcTBOM. MeKTyHapoIHAs CTaHIapTH3AITHSL.
Cranpgaptsl cepuit 9000, 14000, 22000. CoBpeMeHHbBIE MOJEIN YIPABICHUS Ka4€CTBOM.

4. O0beM TUCHUNIMHBI 1 BHAbI YUeOHOH HATPY3KH

Ob6beM
Bunaet yue6HOM paboThI B 3auetHbpIx
B akagem. yacax
SAMHMIIAX
OO0uiast TPy10eMKOCTb TUCHUILIHHBI M0 Y4eOHOMY IJIAHY 3 108
AY/JAUTOPHBIE 3aHATHSL: 0,89 32
Jlexuuu 0,44 16
[TpakTHueckue 3aHATHS 0,44 16
JlaGopaTopHbie pabOThI - -
CamocrosiTejibHas padoTa 2,1 76
Bua uToroBoro KOHTpoJIA: 3a4eT / IK3aMeH 3a

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
«Koppo3us u 3a11uTa MeTaANJI0B»
b1.B.JIB.5.1

1. ue.]]b AUCHUIIJIMHBI - HpI/IO6peTCHI/Ie O6y‘{aIOI_HI/IMI/IC$I 3HAHUU OCHOBHBIX HAay4YHbIX U
MPAKTUYCCKUX IIOJIOKEHHI O KOppO31H U 3allIUTC METAJIJIOB U IPUMCHCHUC UX TIPH PCIICHHHU 3aaa4
I10 3aIIUTC MCTAJIJIOB OT KOPPO3HUH.

2. B pe3yabTaTe u3y4yeHus JUCHUNIMHBI 00y4YaIOUIMIICA 1O MporpamMMe 0akajaBpuara
HOJIKEH:

Obnadams CleyOUUMA KOMIIETCHITUSIMU

— CHOCOOHOCTh NPUHUMATh KOHKPETHBIE TEXHWYECKHE pelleHHs Tpu pa3paboTke
TEXHOJIOTUYECKUX TMPOIECCOB, BHIOMPATh TEXHHUUYECKHUE CPEACTBA W TEXHOJOTHMH C YYETOM
9KOJIOTHYECKUX mocieaAcTBrid ux npumeHenus (I1K-4);

— CIIOCOOHOCTH TUTAHUPOBATH U TPOBOAWUTH (PU3MYECKHE W XUMHUYECKHE SKCIIEPHMEHTHI,
IPOBOJUTH 00pabOTKY MX pe3yabTaTOB M OLEHMBATH MX MOTPELIHOCTH, BBIIBUIATh TMIIOTE3BI U
YCTAaHABJIMBATh TPAHMUIBI WX TPUMEHEHUS, NMPUMEHATH METOABl MAaTeMaTHYECKOTO aHaluu3a M
MO/ICIIUPOBaHHUsI, TCOPETUIECKOTO U IKCIIepuMeHTanbHoro uccienoBanus (I1K-16);

— TOTOBHOCTBHIO HCIIOJIb30BaTh 3HAHWE CBOMCTB XMMHUYECKHX D3JIEMEHTOB, COSIWHEHHH M
MaTepHaloB Ha UX OCHOBE JUTs pelIeHus 3a1a4 npodeccronanbHoi nesrenproctr (ITK-18);

— TOTOBHOCTBIO U3ydaTh HAYYHO-TEXHHYECKYI0 HH(OpMaIio, OTEYECTBEHHBIH U
3apyOeKHBIN ONBIT 10 TemaTtuke uccnenosanus (I1K-20);

3HAMb:

— OCHOBHBIC IIOHATHUA U OHNPCACICHUA IIO0O KOPPO3UHU U 3alIUTC MCETAJIJIOB; OCHOBHBIC
IMMOJIOKCHHA TCEPMOJUHAMUKHW, KHHCTUKM W MEXAHHU3Ma KaTOAHBIX W aHOJHBIX peaKHI/II\/II
KOPPO3HUOHHOTI'O ITponecca,

— METOJIbI U TEXHUYCCKHUEC CPCACTBA, MPUMCHACMBIC IJId 3allUThI MeTaHHOKOHCprKHI/Iﬁ oT
KOppo3uu,; MCTOAbI HCTIPCPHIBHOT'O KOHTPOJIA KOPPO3HUUN MCTaJ'IJ'IOKOHCTpYKLII/II\/'I;

ymembs:
— pacCUYUTHIBATH OCHOBHBIE XapaKTEPUCTUKU KOPPO3UOHHOTO MPOIECCa U BHIOMPATh METO/IbI
Y TEXHUYECKUE CPEJICTBA JIJIS 3aIIATH METATOKOHCTPYKIIHI OT KOPPO3HH;
— OMpeneNsITh BUABI KOPPO3UU U BBIOMPATh METAJUTMUECKHUE KOHCTPYKIIMOHHBIE MaTEpHUAaIbI
U 3alIUTHBIE MOKPBITHS;



eénaoemp:
— METOJIaMH KOPPO3UOHHO-3JIEKTPOXMMHUUYECKUX HCCICAOBAaHUM; METOJlaMU aHajlu3a
PE3yIBTATOB 0OCIIEIOBAHMS KOPPO3UOHHBIX Pa3pyIICHUH METATIOKOHCTPYKITHA.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

— HAy4YHO-TEXHWYECKHUH, HKOHOMUYECKUH, COLMUAJBbHBIA M DKOJOTMYECKUH aCIEKTBhI
IpOo0JIEMBI KOPPO3HUH U 3alUTHl METAJIIOB;

— Ki1accupuKanys KOPPO3UOHHBIX MPOLIECCOB; KOPPO3Us METAJUIOB B Ia3ax M pacTBOpax
AJIEKTPOJIUTOB; JIEKTPOXUMHUUYECKAsi KOPPO3Us; KOPPO3Us METAILUIOB C BOJAOPOJIHON U KUCIOPOAHOU
JICTIOJISIPU3ALIACH.

— MACCUBHOE COCTOAHME MeTaiioB. Kopposus cmiaBoB. Kopposust MeTaiuioB B IPUPOIHBIX
U TPOMBIIUICHHBIX YCIOBHAX. KOpPpO3MOHHAas CTOMKOCTh BaXHEHIIMX METa/UIOB U CIUIABOB.
Koppo3uoHHas CTOMKOCTb M 3allUTHAs CHOCOOHOCTh FaJIbBAHUYECKUX ITOKPBITHH.

—  OCHOBHBIE  METOJbl  3aUIUTBl  METAUIOB  OT  KOPPO3UHU:  PalUOHAIBHOE
IIPOTUBOKOPPO3MOHHOE KOHCTPYMPOBAHHUE; IIPOTUBOKOPPO3UOHHOE JIETUPOBAHUE U
paduHUpOBaHNE; UHTUOUTOPHI KOPPO3UH, HIEKTPOXUMUYECKUE METO/IbI 3aIUTHI.

— OCHOBHBIE METOJBl MCCIENAOBAaHUA M  KOHTPOJS KOPPO3HOHHBIX  ITPOLIECCOB.
Koppo3noHHbIii MOHUTOPHHT.

4.00bémM yueOHOMH TUCUMILUIUHBI:

Ob6beMm
Buner yae6HoI paboTh B 3aueTHbIX
B akagem. gacax
SIMHMIIAX
O01as TpyA10eMKOCTh JUCHUILIMHBI 110 Y4e0HOMY IUIaHy 6 216
AyIMTOPHBIE 3aHATHS: 2,16 78
Jlextuu (JIek) 1,0 36
JlaGopaTopHbIe 3aHATHS 0,67 24
[Tpaktrueckue 3ansatus (I13) 0,5 18
CamocrositesbHas padora (CP): 2,83 102
Bua uTOroBOoro KOHTpOJIs: 3a4eT / IK3aMeH Ik3. (1,0) Ik3. (36)

AHHOTanus pado4eil NPOrpaMMbl I CUHUIIIMHBI
«CoBpeMeHHbIe MeTObl KOPPO3HOHHBIX UCTIBITAHUID)
b1.B./1B.5.2

1. He.m; AUCHUIIJIMHBI - HpI/IO6peTCHI/Ie O6y‘{aIOIJ_II/IMI/ICH 3HAaHUM OCHOBHBIX HAay4YHBbIX U
MPAKTUYCCKUX IIOJIOKEHHH O KOppO3WH U 3allIUTE METAJIJIOB U IIPUMCHCHUC UX TIPHU PCIICHUU 3aaa4
110 3alIUTC MCTAJUIOB OT KOPPO3UHU.

2. B pe3yabTare u3ydeHusl TUCHUILUINHBI 00yYAONIUICS MO MporpaMmMe fakajaBpuara
HOJIKEH:

Obnadams CIeyOUUMA KOMIIETCHITUSIMU

— CIOCOOHOCTh TMPUHUMATh KOHKPETHBIE TEXHHYECKHE peIIeHHs TpH pa3padoTKe
TEXHOJOTHYECKHX TIPOIECCOB, BBIOMpPATh TEXHUYECKHE CPEJACTBA W TEXHOJOTHH C YYETOM
HKOJIOTHYECKUX MOCeNCTBUM ux npumeneHus (I1K-4);

— CMOCOOHOCTh IUIAHUPOBATh M IMPOBOJIUTH (PU3NICCKUE M XMUMHUYCCKHE DKCIIEPHUMEHTHI,
MPOBOANTH 00pabdOTKY WX pPE3ylbTaTOB M OIEHMBATh MX MOTPEIIHOCTH, BBIIBUTATh THIOTE3BI U
YCTaHABIIMBATh TPAHUIBI WX MPUMCHECHHS, MPUMEHSATH METOJBI MAaTeMaTHYECKOrOo aHauu3a u
MO/JICIIMPOBAHHUS, TCOPETUYECKOTO M AKCIIEpUMeHTa IbHOTO rccienoanus ([1K-16);

— TOTOBHOCTBIO HCITOJIB30BaTh 3HAHHE CBOMCTB XHMHYECKHX DJIEMEHTOB, COCOUHEHUHM U
MaTepHaJiOB Ha MX OCHOBE JIJIS pelIeHus 3a1a4 npodeccruonanbHoi aesreiaproctu (I1K-18);

— TOTOBHOCTHBKO H3Yy4YaTb HAYYHO-TCXHHYCCKYIO I/IH(bOpMaHI/IIO, OTEYECTBEHHBIH W

3apyOeKHBIN ONBIT 10 TemaTrke uccaenobanus (I1K-20);



3Hamb:
— OCHOBHBIC MOHATHS W OIpPEACNICHUS 10 KOPPO3WU M 3allUTe METAJIOB; OCHOBHBIC
MOJIOKEHUS TEPMOJAMHAMUKH, KHHETMKM UM MEXaHW3Ma KaTOAHBIX U aHOJHBIX peakuui
KOPPO3HOHHOTI'O IIPOLIECCa;
— METOJlbl U TEXHWYECKHE CPEJCTBA, IPUMEHSIEMbIE JUIs 3aIUThl METAJUIOKOHCTPYKIUI OT
KOPPO3HHU; METO/IbI HEMTPEPHIBHOTO KOHTPOJISI KOPPO3UH METAIIIOKOHCTPYKLIUH;

ymemup:

— paccUUTHIBaTh OCHOBHBIE XapaKTEPUCTHKH KOPPO3UOHHOTO MPOIIecca U BHIOUPATh METO b
Y TEXHUYECKUE CPEACTBA VISl 3aIlUTHI METAJUIOKOHCTPYKIIMM OT KOPPO3UH;

— ONpeAEATh BUIbl KOPPO3UHU U BBIOMPATh METAJUINYECKHE KOHCTPYKLMOHHBIE MaTepHabl
Y 3aIUTHBIE TIOKPBITHUS;

eénaoemp:
— METOJIaMH KOPPO3UOHHO-3JIEKTPOXMMUUYECKUX HCCICAOBAaHUM; METOJIaMU aHajlu3a
PE3yIbTATOB 00CIIEIOBAHKS KOPPO3UOHHBIX Pa3pyIICHUH METATIOKOHCTPYKIIHA.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

— HAyYHO-TEXHMYECKUH, HKOHOMUYECKHUH, COIHUANBHBIA M JKOJIOTUYECKUN aCTeKThI
poOJIEMbI KOPPO3UH U 3aIUTHI METAILIOB;

— KJaccugUuKalus KOPPO3UOHHBIX MPOIECCOB; KOPPO3Hsl METAUIOB B ra3ax U pacTBopax
AJIEKTPOJIUTOB; MEKTPOXUMUYECKAsT KOPPO3UsL; KOPPO3USI METAJUIOB C BOJIOPOJHOM U KHCIOPOJHOMN
JETOspU3aIHei.

— MaccuBHOE cocTossHUE MeTaiioB. Kopposus cimaBoB. Koppo3usi MeTanioB B pUPOIHBIX
U TPOMBIIUIEHHBIX YCIOBUSAX. KOppO3MOHHAas CTOMKOCTh Ba)KHEHIIMX METAUIOB U CILIABOB.
Koppo3unonHasi CTOUKOCTb U 3allIUTHAS] CHOCOOHOCTh rajlbBAHUUECKHUX MOKPBITH.

—  OCHOBHBIE  METOJbl  3alIUTHl  METAJUIOB  OT  KOPPO3UHU:  pallMOHAIBHOE
MIPOTUBOKOPPO3UOHHOE KOHCTPYHPOBAHUE; MPOTUBOKOPPO3UOHHOE JIETUPOBAHUE u
paduHUpOBaHUE; THTUOUTOPBI KOPPO3UH, ITEKTPOXUMHUUECKUE METO/IbI 3aIIUTHL.

— OCHOBHBIE METOIbl HCCJICIOBAHMS U KOHTPOJs KOPPO3UOHHBIX  IPOLIECCOB.
Koppo3noHHblii MOHUTOPHUHT.

4.00bém yueOHOM IMCUMILINHBI:

O6bem
Busl yaeOHO#H paboTh B 3aueTHBIX B akaznewm.
eIMHUTIAX Jacax

O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4e0OHOMY IIAHY 6 216
AyAUTOpPHBIE 3aHATHS: 2,16 78
Jlexumu (Jlek) 1,0 36
JlabopaTopHsbie 3aHsaTus (71a0) 0,67 24
[Tpaktuueckue 3ansatus (I113) 0,5 18
CamocrosiTesbaas pa6ora (CP): 2,83 102
Buj nToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH IK3. (1,0) k3. (36)

AHHOTaNus padoyeil NPOrpaMmbl AUCHUIIIHHbBI
«IIEKTPOXMMHYECKAS TEXHOJIOIHS YUCTBIX METAJIOBY»
b1.B./IB.6.1

1.leap AUCHUIUIMHBI — TpUOOpeTeHHE OO0yYaroIMMHCS 3HAHUM HAay4YHBIX OCHOB H
KOMIIETEHIIMI B 00J1aCTH JIEKTPOMETAILTYPTUYECKHX MPOLIECCOB, a TAK)KE MPUHIIUIIOB Pa3pabOTKU
Y YIIPABJICHUs TEXHOJIOTHSMU MTOJIY4EHHS] YHCTHIX METAJUIOB.

2. B pe3yabTaTe U3y4yeHHUs AMCUUILIMHBI 00y4alOlIUiics 10 nporpamMMe dakaJjaBpuara
JMOJIZKeH:



Obnadams ClenyOUMMA KOMITICTCHITUSMU .

-CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTHUECKUN MPOIIECC B COOTBETCTBUU
C pEerlaMeHTOM M HCIOJb30BaTh TEXHUYECKHE CPENCTBA HM3MEPEHUsT OCHOBHBIX IapaMETPOB
TEXHOJOTUYECKOT0 MPOoLiecca, CBOUCTB ChIpbst U npoaykimu (I1K-1);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHUX 3JIEMEHTOB, COCIUHEHUU U
MaTepHaIOB Ha KX OCHOBE JIJIS pelieHus 3a1a4 npodeccruonanbHoi aesrenbuoctu (I1K-18);

-TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO MH(OPMALIUIO, MUPOBOM OMBIT MO TEMaTHKE
uccnenoBanus (I1K-20);

3Hamb:

- Ha3HaueHWe U o0JaCTH NPUMEHEHUS 3JIEKTPOJM3a BOJIHBIX PAaCTBOPOB B METALIypruu
[BETHBIX, PEAKUX M YEPHBIX METAIIJIOB;

- TEOPETUYECKHE OCHOBBI DJIEKTPOJIM3a BOJHBIX PpAacTBOPOB M paciulaBa cojieil B
METaJlITypIruy;

- CI0COOBI MTOJTYYEHHsI METAJUIOB BBICOKON CTEIIEHH YUCTOTHI;

- METOAbl DJJCKTPOJUTHYECKOIO  M3BJICUCHHMS METAUIOB M3  PAcTBOPOB  IOCIE
BBILIEJIAYUBAHUS Pyl U KOHLEHTPATOB;

ymemp:

- paboraTh C JHUTEpPATYpHHIMH HCTOYHUKAMU MO  BONPOCAM, CBSA3aHHBIM C
ANEKTPOMETALTYPTHYECKUMH ITPOLIECCAMU;

- IPUMEHSTH MOJYYCHHbIE 3HAHMS JIs1 PEIICHHUS] KOHKPETHBIX TEXHOJOTUUECKHX 3a/1a4;

- QaHAJIM3WPOBATH B3aUMOCBS3b TEXHOJOTHYECKHX IMapaMeTpoB U 3(PPEeKTUBHOCTH TIpoIiecca,
KaueCTBA U CBOMCTB MPOAYKIIMH.

e1aoemo:

- croco0amu MOTYYEeHHs] METaNIOB BBICOKOM CTETIEHU YHCTOTHI;

- METOJaMH pacueTra HEOOXOJMMBIX IapaMeTpPOB Ha OCHOBE HKCIEPUMEHTAIbHBIX U
JUTEPATyPHBIX TaHHBIX;

- crmoco0amMy HHTEHCH(DUKAIMH MTPOIIECCOB IMOTYICHHSI METANIOB BRICOKOHM CTEIICHU
YHUCTOTEHI;

- METOJIJaMU aHaJIN3a COCTaBa, KaueCTBa U CBOMCTB MPOTYKIIHH.

3. Kparkoe conep:kanue JUCHUIIUHBI:

- TEOPETUYECKHE OCHOBBI TOJIYYEHHUS METAJJIOB BBICOKOM CTENEHW YHUCTOThI, BIIHUSHUE
cocTaBa pacTBOpa M pEKHMMa Ipollecca Ha CBOMCTBa YHMCTOIO MeETalia, CIOCOOBI MOIYYEHHS
METAJIOB BBICOKOW CTEIIEHH YMCTOTHI;, TUIIBI AIEKTPOIU3EPOB, ANEKTPOIHBIE MATEPUAIIBI U YCIIOBUS
anekTpoiuza. [lepepaboTka pyn u KoHieHTpaToB. [Iporiecc BoIenauynBanus. DIEKTPOXUMHUIECKAS
sKCTpakIus, papunupoanue. Perenepariins pacTBOpoB U mepepadboTKa MuTaMa 1mocie dIeKTPOoIu3a.
TexHomoruYecKre MPOLECChl B THUAPOIICKTPOMETAIYPIUH YHUCTHIX METaUIOB (Menb, cepedpo,
30J10TO, HHUKENb, IMHK, KaAMUH U Jp.). ODJNEKTPOIUTHYECKOE TOIYYCHHE METATHUYEeCKUX
MOPOILKOB. DJEKTPOJIU3 paciuiaBa coieid. Teopuss 5>IeKTpoiau3a pacIUIaBI€HHBIX Cpel U
TEXHOJIOTHSI MPOLECCOB Ha NMPUMEpPE MOJYUYECHHS] METAUIMYECKOTO HATpHsl, MAarHus, aJTIOMUHUSL.
TUIBI AJIEKTPOIN3EPOB, FINEKTPOJAHBIE MATEPHAIIBI U YCIOBUS 3JIEKTPOIIU3A.

4. O0beM y4eOHOM TUCHMIIUHBI:

O6wvem
Buns! yaeOHOM paboThI B 3auerHpix | B akamem. yacax
€IMHUIIAX
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 2 72
Jlexmmm (JIek) 0,5 18
JlabGoparopHbIe 3aHATHS 0,5 18
CamocrositesbHas padora (CP): 1,0 36
By MTOroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 3a0




AHHOTAUA NPOrPaAMMBbI Y4eOHOH U CHUIIMHBI
" OCHOBBI T'HAPOJICKTPOMETANIYyPIrUYeCcKON TeXHOJI0ruH "
b1.B./IB.6.2

1. Heap aucHUIIMHBI — MpUOOpeTeHHE OOYYalOIIMMUCS 3HAHUNW HAyYHBIX OCHOB H
KOMIIETEHIIN, MOJyYeHUE U 3aKperieHHe NpOo(eCCHOHAIBHBIX YMEHHH M HaBBIKOB B  OOJIACTH
JNEKTPOMETAIUTYPTUYECKUX TPOLECCOB, a TaKKe MpPUHLUIAM pa3pabOTKU W YIOpaBlICHUS
TUAPO3JIEKTPOMETAIITYPIrHUECKUMU TEXHOJIOTUSIMHU.

2. B pe3yabTaTe U3y4yeHHUs IMCHUILIMHBI 00y4alOlIUiics 10 nMporpamMmMe 0akaJjaBpuara
JOJIZKeH:

Obnadamye CleAyOIIUMU KOMIIETEHIIUAMU:

-CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYILIECTBIISITh TEXHOJIOIMUYECKUI MPOLIECC B COOTBETCTBUU
C pErJIaMeHTOM M MCIIOJIb30BaTh TEXHUYECKHE CPEICTBA H3MEPEHHUs OCHOBHBIX IAapaMeTpOB
TEXHOJOTUYECKOr0 POoLiecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

-TOTOBHOCTBIO MHCIIOJIb30BaTh 3HAHHE CBOMCTB XHMHUYECKUX 3JIEMEHTOB, COCIMHEHHH U
MaTepUalioB Ha X OCHOBE JUIsSl peLIeHUs 3a1a4 npodeccuonanbHoi nesrenpaocty (I11K-18);

-TOTOBHOCTBIO M3y4yaTh HAYYHO-TEXHUYECKYIO0 MH(OpPMAIMIO, MUPOBOM ONBIT MO TEMaTHKE
uccnenoanus (ITK-20);

3HamMb:

- Ha3HauyeHWe W 00JIaCTH NPUMEHEHUs 3JIEKTPOJIM3a BOJHBIX PACTBOPOB B METAJLIypruu
LBETHBIX, PEAKHUX U YEPHBIX METAJIJIOB;

-TEOPETUYECKNE OCHOBBI JIEKTPOJIN3a BOJHBIX PACTBOPOB B METAJLIYPIUU;

-CII0COOBI MOJIyYEHHS] METAJIJIOB BEICOKOW CTETIEHU YUCTOTHI;

-METOJIbI MIEKTPOJIUTUYECKOTO U3BICYECHUS METAJUIOB U3 PACTBOPOB I10OCJIE BBIILEIAYUBAHUS
Py U KOHLICHTPATOB;

ymemp:

- paboraTh C JHUTEpPaTYpHHIMH HCTOYHUKAMH MO  BOMPOCAM, CBSA3aHHBIM C
ANEKTPOMETALTYPTHUECKUMH TTPOLIECCAMU;

- IPUMEHSTH NOJYYECHHbIE 3HAHMS JIs1 PEIICHHS] KOHKPETHBIX TEXHOJOTUUECKHX 3a/1a4;
- aHAJIM3UPOBATh B3aUMOCBS3h TEXHOJIOTMUECKUX TMapaMeTpoB U 3(PGPEKTHBHOCTH Tpoliecca,
KauecTBa U CBOMCTB MPOAYKIIMH.

BJIA/IETh:

- croco0amu MOTYYEeHHs] METaJNIOB BRICOKOM CTETIEHU YHCTOTHI;

- METOJaMH pacueTa HEOOXOJMMBIX TapaMeTpOB HAa OCHOBE OJKCIIEPUMEHTAIbHBIX |
JTUTEPATyPHBIX TaHHBIX;

- crmoco06amMu MHTEHCU(DUKAITUY TTPOIIECCOB MOTYYEHUS METAJIJIOB BBICOKOW CTETICHU
YUCTOTBHI;

- METOJIaMH aHaJlh3a COCTaBa, KauecTBa U CBOWCTB MPOAYKIIUH.

3. Kparkoe coaep:xanue JTUCUMIIIMHBI:

- TEOPETHYECKHE OCHOBBI IOJIYUYEHHs] METAJJIOB BBICOKON CTENEHH YUCTOTHI, BIIMSHUE
cocTaBa pacTBOpa M pEKHMMa IMpollecca Ha CBOMCTBA YUCTOIO METalIa, CIOCOOBI MOJyYeHUs
METaJUIOB BBICOKOW CTENEHUM YHMCTOTBHI;, TUIBI AJIEKTPOJIM3EPOB,  AJIEKTPOJHBIE MaTepuaibl U
ycinoBusi  anektponusza. Ilepepabotrka pyn u  KoHueHTpaToB. Ilpomecc BbllienaunBaHus.
DJEeKTpOXUMHUECKasi JKCTpakius, paduHHpoBaHue. PereHepamnus pacTBOpoB U THepepaboTKa
nUiamMa Iociie AJIEKTPOoIHn3a. TeXHOIOTHYECKHE MPOIECChl B TUAPOIIEKTPOMETAILUTYPTUH YHCTBIX
METaJuIoB (MeJb, cepedpo, 30J0TO, HUKENb, IIMHK, KaAMUH U Ap.). DIEKTPOIUTHUECKOE MOTydeHUE
METAJUTMIECKUX TTOPOIIKOB.



4.00beM y4eOHOM TUCHUIJINHBI:

. B 3a4eTHBIX B akagem.
Buabl yuedHoii padoThI
eTMHHIAX yacax
OO611asi TPY10€eMKOCTh TMCHUIIHHBI M0 Y4eOHOMY IJIAHY 2 72
AyIMTOPHBIE 3aHSITHS: 1,0 36
Jlekuuu (J1eK) 0,5 18
JlaGopaTopHble 3ansiTus (J1a6) 0,5 18
Camocrositeabnas padora (CP) 1,0 36
Bua uToroBoro KOHTpoJIA: 3a4er / IK3aMeH 3a0

AHHOTaNUsA padoyeil MPOrpaMMbl JHCUUIIIMHBI
"OCHOBBI TEXHOJIOTMY KOHBEPCHOHHBIX NOKPBITHI"
b1.B.1B.7.1

1. Heap AMCHUIUIMHBI — IPHOOPETEHNE 00YYAIOIIUMUCS 3HAHUSMH TEOPETUYECKUX OCHOB
(bopMHpOBaHUs KOHBEPCHOHHBIX MTOKPBITUH, a TAK)KE€ IPAKTUYECKMMHU HaBbIKAMU X HAHECEHUS.

2. B pe3yabTaTe 0CBOEHHS TUCHHUILIMHBI 00y4Yalommiicsi Mo mporpaMmMe dakajaBpuara
JT0JIZKEH:

Obradams CIENYIOIAMA KOMIIETCHIIHSIMH

— CIIOCOOHOCTBEO ¥ T'OTOBHOCTBEO OCYHICCTBJISITH TEXHOJIOTMYECKUW TpoIecC B
COOTBETCTBUHU C PETJIAMEHTOM M WCIOJIb30BaTh TEXHUYECKHE CPEICTBA HM3MEPEHHUS OCHOBHBIX
apaMeTpoB TEXHOJIOTWYECKOro mporecca, mokpeituit (ITK-1);

— TOTOBHOCTBIO HCIIOJBH30BaTh 3HAHWE CBOMCTB XHMHUYECKHX DJIEMEHTOB, COCIUHCHUU H
MaTepUalioB Ha UX OCHOBE JIUIsI PelIeHus 3a1a4 npodeccuonanbHoi aesteaproct (ITK-18);

— TOTOBHOCTBHIO H3y4aTh HAy4YHO-TEXHHYCCKYI0O HWH(OPMAIUIO, OTCYCCTBCHHBIA W
3apyOeKHBIN OMBIT 110 Tematuke uccienoBanus (ITK-20);

3Hamy:

— CBOMCTBa, Ha3HaYeHHE U 00JACTH MPUMEHEHUS (Ooc(aTHBIX, OKCUJIHBIX, XPOMATHBIX U MPOUYUX
KOHBEPCHOHHBIX MOKPBITH;

—TEOPETUYECKNE OCHOBBI HAHECEHHS] KOHBEPCUOHHBIX TOKPBITHI; MEXaHU3MBbI 3apOXKICHUS U pOCTa
KOHBEPCHOHHBIX CJIOEB;

— C0CO0bI 0CaXk/I€HNS KOHBEPCHOHHBIX OKPBITHIA;

— OCOOEHHOCTHU MPEbIIYIINX U MOCIEAYIOIMIUX CTaJuil MPOLECCOB HAHECEHUs KOHBEPCHOHHBIX
ITOKPBITH;

— BHJIBI ITOCTIeyIOIel 00pabOTKH KOHBEPCUOHHBIX MOKPBITUH;

ymemb:

— OIpPENEIATh Ha OCHOBE JKCIIEPUMEHTAIbHBIX HUCCIEHOBAHUN XapAKTEPUCTUKUA KOHBEPCHOHHBIX
ITOKPBITHI;

— MPUMEHATh NOJTYYEHHYIO0 HH(OPMAIIMIO JUI PELICHUs] KOHKPETHBIX TEXHOJOTHUECKUX 3a/1a4;

é1ao0emn:
— cnoco6aMu KOPPO3UOHHBIX UCTIBITAHUN KOHBEPCHOHHBIX TTOKPBITHIA,
— METOJIMKAMHU HUCCIIEAOBaHUS (PU3UKO-MEXAaHNIECKUX CBOMCTB KOHBEPCHOHHBIX TTOKPBITHIA;
— coco6aMy UHTEHCU(PHUKAIIUHU TPOIIECCOB HAHECEHHSI KOHBEPCUOHHBIX MOKPHITHH.

3. Kparkoe cogep:xaHue TUCHMILIUHBI:
Mopyas 1. OnpeneneHre KOHBEPCHUOHHBIX HOKpBITHM. MX pa3HOBUAHOCTH, CBOICTBa,
HazHayeHue. TeopeTruueckre OCHOBBI UX (HOPMUPOBAHMUSL.

Moayab 2. OCHOBHBIE TEXHOJIOTMYECKHE IMPOLIECChl HAHECEHUS KOHBEPCHOHHBIX
HOKPBITUI: OKCUAMpOBaHUE, pocdaTupoBaHue, XpOMAaTUPOBAHNE, TACCUBUPOBAHNE, COBPEMEHHbBIE
BH/JIbl KOHBEPCUOHHBIX TOKPBITHM.




Moayab 3. TexHOJIOTHYECKHE OCOOCHHOCTH TPOIECCOB HAHECEHHMs] KOHBEPCHOHHBIX
IIOKPBITHUM, KOHTPOJIb PACTBOPOB U CBOWCTB IIOKPBITUH.

4. O0beM y4eOHOM JUCHUIIMHBI:

O0BeM
Bunpl yaeGHOM paboThI B 3auerHpix | B akamem. yacax
eIUHHIIAX
Oo0mas Tpy10eMKOCTh JMCUMILJIMHBI 10 Y4eOHOMY IJIaHY 2 72
Jlexiuu (JIek) 0,5 18
JlaGopaTopHble 3aHATHS 0,5 18
CamocrositeabHas padora (CP): 1,0 36
Bua uToroBoro KOHTpoOJIA: 3a4eT / IK3aMeH 3a0

AHHOTaNUsA padoyei MPOrpaMMbl JUCUUIIIMHBI
"HemeTasimyeckue 3allIMTHbIE OKPbITHSA"
b1.B./1B.7.2

1. I_[e.m, AUCHUIIVIMHBI — BOOPYXUTH CTYJACHTOB 3HAHUAMHU TEOPECTUYECKHUX OCHOB
q)OpMI/IpOBaHI/IH HEMCTANNIIMYCCKHUX 3allIUTHBIX HOKpBITPIfI, a TAKKC IMPAKTHUYCCKUMHU HABBIKAMHU HX
HaHCCCHHUA.

2. B pe3yabTaTe 0CBOCHUS IMCUUILIHHBI 00y4alOIIHiics 10 MporpaMme O0aKajiappuara
JOJI2KeH:

Obaadoams CleqyOMUMA KOMIETEHIUSIMH

— CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTHYECKHH TPOIIECC B COOTBETCTBHUU C
pErlaMeHTOM M WCIIOJb30BaTh TEXHUUYECKHE CPEICTBA M3MEPEHUs OCHOBHBIX I1apaMeTpoB
TEXHOJIOTUYECKOTO MPOIIECcCa, UCCICIOBAHUSI CBOMCTB HEMETAIUTMYECKUX 3aIUTHBIX MOKpbIThiA ([TK-1);

— TOTOBHOCTBIO HCIOJIBb30BATh 3HAHME CBOMCTB XMMHYECKHX 3JIE€MEHTOB, COCIAMHEHHH M
MaTepualioB Ha X OCHOBE JUIsSI pelIeHUs 3a1a4 npodeccuoHabHoi nestenpaoctH (I1K-18);

— TOTOBHOCTBIO M3y4yaThb HAY4YHO-TEXHHYECKYI0 MH(OpMAIMIO, OTEYEeCTBEHHBIH U
3apyOeKHBIN OBIT 10 Tematuke uccienopanus (I1K-20);

3Hamy:

— CBOICTBa, Ha3HaueHUE M 00JacTU NMpPUMEHEHHs (Poc(haTHBIX, OKCHUAHBIX, XPOMATHBIX U
IIPOYMX HEMETAIUIMYECKUX OKPBITHH;

— TEOPETUYECKHE OCHOBbI HAHECEHUSI HEMETAJUIMUECKUX 3alllUTHBIX MOKPBITUH; MEXaHU3MBI
3apO’KJIEHUS U POCTa HEMETAJITIMYECKHX CIIOEB;

— Cc110cOObI OCaXK/IEHUSI HEMETAJUTMUECKUX 3aIUTHBIX TOKPBITHI;

— OCOOEHHOCTH TMpEeNbIIyIIMX U TOCIEAYIOUIMX CTaJuil IMpOLEeccCOB HaHECEHUs
HEMETAJUTMYECKUX 3alIUTHBIX OKPBITHII;

— BHJIBI TTOCTIeTytoMIeil 00paboTKH HEMETAJUIMYECKHX 3AIIUTHBIX MOKPHITHH;

ymembs:
— ONpelnensiTh Ha OCHOBE JKCIEPUMEHTAJbHBIX MCCIEJOBAaHUN  XapaKTEPUCTHUKU
HEMETAJUTMYECKUX 3aITUTHBIX TOKPBITUI;
— MIPUMEHSTH MTOTYYEHHYIO HH()OPMALIUIO JTS PEIIEHHS KOHKPETHBIX TEXHOJIOTMYECKHX 33/1a4;

BJIA/IETh:

— croco0aMu KOPPO3UOHHBIX UCTIBITAHUN HEMETAJUTHUECKUX 3aIIUTHBIX MTOKPBITUH;

— METOJIMKAaMHU HCCJIEeNOBaHUS  (PU3UKO-MEXaHWYECKMX CBOWCTB HEMETaUTMYECKHUX
3aIUTHBIX MOKPBITUH;

— crioco0amMu MHTEHCU(DUKAITHN TIPOIIECCOB HAHECEHHST HEMETA/UTMIECKUX 3aIUTHBIX TIOKPHITHH.

3. Kparkoe conepxxanue JMCUMILIAHBI:




Moayas 1. OnpeneneHue HEMETAUIMYECKUX 3alIUTHBIX MOKPBITUM. X pa3sHOBHIHOCTH,
CBOWCTBA, Ha3HaUeHUE. TeopeTnyeckre OCHOBBI UX (POPMHUPOBAHUSI.

Moayab 2. OCHOBHBIE TEXHOJOTHYECKHE TMPOLECChl HAHECEHHS HEMETaJUIMYEeCKUX
3aIIUTHBIX: OKCHIUPOBaHUe, GochaTrupoBaHne, XpoOMaTUPOBAaHUE, TACCHBUPOBAHKE, COBPEMEHHBIC
BH/Ibl HEMETAJUIMYECKHUX 3aIUTHBIX OKPBITHH.

Moayab 3. TexHOJOTHUYECKHE OCOOEHHOCTH MPOIECCOB HAHECEHUS HEMETATMYECKUX
3allIUTHBIX MOKPBITHI, KOHTPOJIb PACTBOPOB M CBOMCTB MOKPBHITHH.

4. O0beM y4eOHOM JUCHUIIMHBI:

O0BeM
Bunpl yaeGHOM paboThI B 3adernpix | B akamem. gacax
eAMHUIAX
Oo0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaHY 2 12
Jlexiuu (JIek) 0,5 18
JlaGopaTopHble 3aHATHS 0,5 18
CamocrositeanHas padora (CP): 1,0 36
Bua uToroBoro KOHTpoOJIA: 3a4eT / IK3aMeH 3a0

AHHOTANUs pado4eil MPOrpaMMbl JUCHMILIHHBI
«O0opynoBanme 1Sl 3JIEKTPOXUMHYECKUX TEXHOJIOTHil»
b1.B./1B.8.1

1. Heap AUCOMIVIMHBI — TPHOOpPETEHHE OOYYAIONUMUCS 3HAHUH KOHCTPYKIHA
000py/0BaHus, IPUMEHSEMOT0 B 3JEKTPOXUMHUYECKUX TEXHOJIOTMSX, BKJIIOYas rajlbBaHUYECKOE
obopynoBanue, 000OpyJOBaHHE Ul WIEKTPOau3a Oe3 BBIICICHHS METAaIOB, 000pYyAOBaHHE Ui

BHGKTPOXHMH‘IGCKOﬁ OYHCTKHU U PCKYIICpalli ITPOMBIIIJICHHBIX CTOKOB.

2. B pe3yabTaTe u3ydyeHus JUCHUNIMHBI 00y4alOIMiics 10 MporpaMme 0akajaBpuara

HOJI/KCH:

Obnadams CIENYIONTUMA KOMITETCHIIUSMU:

— CIIOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIIeHUs MpU pazpaboTke
TEXHOJIOTHYECKHUX IMPOIECCOB, BBIOMPATh TEXHUUYECKHUE CPEJICTBA M TEXHOJOTHH C YYETOM
9KOJIOTUYECKUX TMOchaeaAcTBuil ux npuMeHenus (ITK-4);

— CIOCOOHOCTHIO BBISIBIATH U YCTPAaHATH OTKJIOHEHHS OT PEKUMOB pPabOOTHI
TEXHOJIOTUIECKOT0 000pyI0BaHH s M TApaMeTPOB TeXHoJTornueckoro mporecca (ITK-11);

3HAMY.

— THUNBI 3JIEKTPOJIM3EPOB JJIsl MPOLECCOB HIEKTposn3a 0e3 BbIAETICHHUS METalJIoB,
raJIbBAHUYECKUX BaHH M JMHUM, 000pyI0BaHHUE Ui 3JIEKTPOXUMUYECKOW OYMCTKU U peKylepalun
MPOMBIIIJICHHBIX CTOKOB, OCHOBHBIE TPEOOBaHMSI, IPEAbABISEMbIE K HUM;

ymemo:
— IOOUPATh U AKCILTYaTUPOBATh 00OPYA0BaHHUE AJIS ANEKTPOXUMHUECKUX TEXHOJIOT UM,

éna0ems.
— TEXHUKON OIEHKM HEHCIPAaBHOCTEH 00OpyAOBaHUA U CMOCOOaMU €ro pEeMOHTa WIH
3aMEHEL.

3. Kparkoe conep:kanue JTUCHUIIHHBI:

Mogayas 1. OGopynoBaHue s TATbBAHWYECKUX JTUHUHN, TPETHASHAYCHHBIX JJISI HAHECEHUS
3alIUTHBIX, 3aIIUTHO-IEKOPATUBHBIX U IEKOPATUBHBIX MMOKPHITUI Ha pa3IMYHbIE 1€TAJH;

Moayas 2. O6opynoBaHue sl CHEUATBHBIX JUHUN C IEIbI0 HAHECEHUs MOKPHITUH Ha
MeYaTHbIC IUIaThl, BBIBOJIa M HWHTETPAIbHBIE MHUKPOCXEMBI, CHelHalbHOe 000pymOBaHUE IS
MIPOM3BOJICTBA MacTEP-MATPHI] IJIsl MPOU3BOICTBA FOJIOTPAMM;




Moayabs 3. DIEKTpoiau3epbl W BCIIOMOTaTelIbHOE OOOpYyJIOBaHWE IS IPOM3BOJCTBA
OPraHUYECKUX U HEOPTaHUYECKUX MPOTYKTOB METOJIOM AJIEKTPOIIN3A;

Moayas 4. OGopynoBaHue A AICKTPOXUMUYECKOW OYHMCTKH TPOMBIIUICHHBIX CTOKOB,
pereHepanuy U peKynepaiuu TeEXHOJIOTUYECKUX PACTBOPOB IEKTPOXUMUUYECKUX TPOU3BOJICTB.

4.00bémM yueOHOM TUCUMILUIUHBI:

O0beM
Bunsl yaeOHOM paboTh B 3aueTHBIX B akaziem.
eIUHUIIAX yacax
O0masi Tpy10eMKOCTh JTHCIUILIHHBI 110 Y4eOHOMY ILIAHY 2 72
AyAUTOpPHBbIE 3aHATHS: 0,72 26
Jlexumu (Jlek) 0,5 18
JlaboparopHbIe 3aHATHS - -
[Tpaxtrueckue 3ansatus (I113) - -
Kypcoas pabora 0,22 8
CamocrositesbHas padora (CP): 1,28 46
Bua uTOoroBoro KOHTpOJIsA: 3a4eT / IK3aMeH 3a

AHHOTAIUA NPOrPaAMMBbI Y4eOHOH JUCHHUILIMHBI
«O0opynosanue nis npoussoacrsa XUT» b1.B./1B.8.2

1. Heas aucuumiauHbl: npuoOpereHHe OOy4YAIOIIMMHUCS 3HAHUH 10 THUIIOBOMY
obopynoBanuto npousBoacTBa XUT, a Takke OCHOB IPOEKTUPOBAHUS 1IEXOB IEKTPOXUMUYECKUX
IIPOU3BO/ICTB.

2. B pe3yabTare H3y4eHUs] JUCHUILIMHBI 00y4aOLIMICA MO NMporpamMme 0aKkajlaBpuara
JOJIZKEH:

Obnadams CleTyOUUMA KOMIIETSHITUSIMU

— CIIOCOOHOCTh TMPUHUMATh KOHKPETHBIE TEXHHYECKHE peIIeHHs TpHU pa3paboTke
TEXHOJIOTMYECKHX TIPOIECCOB, BBIOMpATh TEXHUYECKHE CPEJICTBA W TEXHOJOTHH C YYETOM
9KOJIOTUYECKUX TOCIeACTBHA X npuMeHenus ([TK-4);

- CIOCOOHOCTBIO BBISBJISATH W yCTPAHITh OTKIOHCHHS OT PEXKHUMOB  PabOTHI
TEXHOJOTUIECKOT0 000PYI0OBAHUS U TTAPAMETPOB TeXHOIoruueckoro mporiecca (IK-11);

3Hamb:

- TUIIBI AJNEKTPOXUMUYECKUX PEAKTOPOB U TaTbBaHUYECKHX BaHH, OCHOBHBIE TPEOOBaHUS,
NpEaABABIACMBIC K HHUM, PAlMOHAJIBHBIC MPUHIMUIILI 3aBCIIMBAHUA I[eTaJ'IeI\/II B BaHHAaX, CIIOCOOBI
HarpeBa pacTBOPOB;

- obopynoBaHue aJisi 00pabOTKM METTKUX JeTaJIeH;

- TUIIBI U KOHCTPYKTUBHBIE OCOOEHHOCTH aBTOMATUUYECKUX JTNHUM;

- BCIIOMOTAaTeNIbHOE 000PYy/I0BaHNE;

- CIIOCOOBI OPTaHU3AIUU BEHTHIISALIMY TabBAaHUYECKOTO 11€Xa;

- IPUHIUIIBI BI)I60pa ONTUMAJILHOM CUCTEMEI IIPOMBIBKH ﬂeTaneﬁ;

ymemp:

- BBIIIOJIHATH pvaéTBI HOTpe6HOFO KOJIMYCCTBA BaHH, KOJIMYCCTBA MAaTECPHUATIOB, XUMUKATOB,
BOJIbI, OJIGKTPOIHEPTMH, C)KATOTO BO3AyXa M Tapa, HEOOXOAMMBIX JUIS  BBITIOJHCHUS
HpOHSBO}]CTBeHHOﬁ IMporpaMMBbI, a TaAKXKE pvaéTBI BCHTHUIIIOUOHHBIX CHUCTEM, KOJIMYCCTBCHHOI'O U
Ka4eCTBEHHOT'O COCTaBa CTOYHBIX BOJI;

- COCTAaBJIAITH MaTepHaJ’IBHBIﬁ U TEIUIOBOU OajaHca SJICKTPOXUMHUYCCKUX PCAKTOPOB, a4 TAKKE
OanaHC HAMPSKCHUS;

eénaoemp:
- croco0amu ¥ MpUEMaMH COCTABIICHUS KOMITOHOBKH MPOW3BOICTBEHHBIX JIMHHUIA;
- crmocobamMu ¥ MpUéMaMu OpraHU3aINH YJIEKTPOXUMHYECKUX IIEXOB.



3. Kparkoe conepxxaHue IMCUMILIAHBI:

Beenenne. O0mmue nMonoxeHus: 0 MPOEKTUPOBAHUH ITPOMBILIUIEHHBIX OOBEKTOB

Mopnyas 1. O6opynoBaHuE 3IEKTPOXUMUUECKUX IPOU3BOICTB.

BaHHBI, KaKk TIJIaBHBIM 3JEKTPOXMMHYECKHH pPEaKTOp B TalbBaHUYECKOM Iiexe. Tumsl n
KOHCTPYKLIUHU TIO/IBECOYHBIX MPHUCIOCOOICHNUN, MPUHLUIBI PAOHAIBHOTO Pa3MEIICHUs JeTallei
Ha M0/IBECKAX, 3alllUTHbIe IpucrocodneHus. OOopynoBaHHe I TajJbBaHUYECKOW 0OpabOTKU
MENKUX JeTaneil Hacklnblo. KapeTounsle, aBTOONEpAaTOPHBIE U ITHEKOBBIE TaIbBAHUUYECKUE JIMHUH,
TUIIBI aBTOONEPAaTOpOB. BeromorarenbHoe 00opyaoBaHue: (GUIBTPOBAIbHBIE YCTAHOBKU, HACOCHI,
CYLIMJIbHOE 000PYZ0BaHUE, UCTOYHUKH IOCTOSIHHOTO TOKa.

Mopyas 2. MatepuanbHblii, 3HEPI€TUYECKUI M KOHCTPYKTHBHBIM pAacyéT OCHOBHOTO

00opyIoBaHuUs.
Bribop THIa TEXHOJIIOTMYECKOTO OOOpYJOBAaHMS M PacdyéT €ro KOJMYECTBA, COCTaBJICHHE
KOMIIOHOBKM TajibBaHM4YECKOW JMHUM. Pacuér OasaHca HampsyKeHUs SIEKTPOXUMHUYECKOTO
peakTopa, BBIOOpP HMCTOYHUKOB IOCTOSHHOTO TOKa. Pacu€r pacxoma mapa M CKaToro BO3IyXa.
Pacuér pacxojia aHOJIOB W XMMHMKATOB. XapaKTEPUCTUKU CHCTEM IPOMBIBKM, MPUHIMIIBI BbIOOpa
CXEM MPOMBIBKH. pacy€T pacxoja BOJAbl HAa NIPOMBIBKY U KOHLIEHTpALMi 3arpsA3HEHUN B CTOYHBIX
BOJIAX.

Mopayasb 3. Opranusanust 3J1eKTpOXUMHUECKOT0 IIPOU3BOCTBA.

Bo3zaymHas cpena noMenieHuii rajibBaHMYECKUX 11exoB. OOIeoOMEeHHas U MeCTHasi BEHTUJISALMAL.
Pacuér o06béma otcaceiBaeMoro BoO3ayxa. TpeboBaHUS K MPOU3BOJCTBEHHBIM ITOMEIICHUSIM.
[TnanupoBKa NPOU3BOJACTBEHHBIX IOMEIIEHUH U pa3MelleHue 000py10BaHMsL.

4.00bém yueOHOM IMCUMILINHBI:

O0Bem
Bunpr yueOHoi paboTs B 3auerHbIX B akanewm.
CIMHHIIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
AyAUTOpPHBbIE 3aHATHS: 0,72 26
Jlexumu (Jlek) 0,5 18
JlabopaTopHbIe 3aHATHS - -
[Tpaktuueckue 3ansatus (I113) - -
Kypcosast pabora 0,22 8
CamocrositesbHas padora (CP): 1,28 46
Buj nTOroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3a

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
"MyHKIHOHAIbHBIE FAJIbBAHMYECKHE MIOKPHITUSA U rajbBaHomiaactuka' b1.B./1B.9.1

1. Heap AUCHUNIMHBI — TpHOOpeTeHHWe OOYYAIOMIMMUCS 3HAHWW W KOMIETEHIUU TI0
Pa3JIMYHBIM METOJAAaM U TUIOBBIM TEXHOJOTHSIM IOJYYEHHUS MATEPHATIOB C HOBBIMH CBOMCTBaMU
MyTeM aBTOKATAIUTHUYECKOTO (DOPMHUPOBAHUS HA HEMPOBOAIIEH MOIIOKKE METAIUTUYECKOTO CIIOS,
[0 TEXHOJIOTMSM IPOM3BOJACTBA NEYATHBIX IUIAT, & TAK)KXE€ OCHOBHBIM IPHUHIIMIIAM ITOJTYyYECHHS
W3 METOJOM TaJIbBAHOIUIACTHKH.

2. B pesyabTare 0CBOCHHS JUCHHUILVIMHBI 00y4YalOIIMIiCsl 0 MporpaMmMe dakajaBpuara
JOJIZKEH:

Obaadoams CIeNyOIMUMA KOMIETSHIIHSIMH

— CIIOCOOHOCTBIO ¥ TOTOBHOCTHIO OCYHIECTBISTH TEXHOJIOTMYECKHH TIpoIecc B
COOTBETCTBUHM C PErJIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHUE CPEJICTBA M3MEPEHHMsS OCHOBHBIX
apaMeTpoB TEXHOJIOTWYeCKoro mporecca, mokpeituit (ITK-1);

— TOTOBHOCTBIO HCIOJIb30BATh 3HAHME CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCAMHEHHH M
MaTepHaJOB Ha MX OCHOBE JIUIS pelIeHus 3aaad npodeccruonansuoi aesrenproctu (ITK-18);



— TOTOBHOCTBIO H3y4yaTh HAY4YHO-TEXHHYECKYI0O HWH(OPMALIUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMatuke uccienoBanus (I1K-20);

3Hamp:

— HAYYHO-TEXHHYECKYI0 U CIPABOYHYIO JIUTEPATypy IO BOMPOCAM, CBSI3aHHBIM C
XUMHUYECKMMH M JIpYTHMH  ClIOcOOaMU  METaJUTM3allid  AUAJIEKTPUKOB,  MPOIleccaMu
raJIbBAaHOIUTACTUYECKOTO M3TOTOBIICHUS METAIUTHYCCKUX M3JICIN;

— COCTaBbl PACTBOPOB U 3JIEKTPOIUTOB, IPUMEHSEMBIX B BbIIICYKa3aHHBIX TEXHOJIOTHSIX;

— TOPUHIWIB  MOAM(PHUKAIIMM TOBEPXHOCTEH TMepel XHUMHUYECKOW MeTaluTh3aIuei
JTURJIEKTPUKOB WM TaJlbBaHWYECKUM HapallMBaHHEM MeTalla,

— IMPUHLIUIBI Pa3paOdOTKU MEUYaTHBIX TUIAT U KOHCTPYUPOBAHUS (OpPM ISl ralbBaHOILIACTUKY;

ymemp:

— BBIOMpATh ONTUMAJIbHBIE TEXHOJIOTHH XUMUYECKOW METaJTU3alluu JJis 3aJaHHBIX YCIOBUN
AKCIUTYaTaluU U3AEIIHH,

— pa3pabarbiBaTh HOBBIE MPOIECCHl XMMHUYECKOW METa/UTM3allid U TajlbBAaHOIUIACTHKHU C
YUETOM COBPEMCHHBIX JIOCTHIKEHUH HAYKU U TEXHUKH;

enademp:

— OCHOBHBIMH BOTPOCAMH METOJIOJIOTUA XHMHYECKOW METa/UTU3AlUHA JIUAJICKTPUKOB,
raJIbBaHOIUIACTUKY U U3TOTOBJICHHUS IEYaTHBIX ILJIAT,

— METOJIaMU TEXHHYECKOTO KOHTPOJS PACTBOPOB M DIIEKTPOJIUTOB, a TAKKE CBOWCTB
MOJTYYEHHBIX TTOKPBITHH WU U3AETUH.

3. Kparkoe conepxanue JMCUMILIAHBI:

Moayas 1. CrocoObl  MeTau3auu  AUAJIEKTPUKOB. (OCHOBHBIE 3aKOHOMEPHOCTH,
MEXaHHU3MBbI MTPOIIECCOB raIbBAHO-XUMHUYECKON METAITU3AINH TUDJICKTPUKOB.

Moayas 2. IIponeccsl nmpeaBapUTENbHONM MOJATOTOBKM METAJUIOB M JUAJIEKTPUKOB IEpeN
XUMHYSCKON METaJlJIn3aIlheii.

Moayab 3. OCHOBHbIE TEXHOJIOTMYECKHME MPOLECChl: XMMHUYECKOIO  MEIHEHUS,
HUKEJIIMPOBAHUSA, OCAXKJICHHUS JAPAroleHHBIX META/UIOB, METOAbl CEJEKTHBHOTO HAHECEHUS
MMOKPBITHM.

Moayab 4. OCHOBBI NPOM3BOJCTBA TEYATHBIX IJIAT W TaJbBaHOIIACTUYECKOTO
MIPOU3BOJICTBA, IPUMEHEHUE MPOLECCOB, TEXHUUECKUH KOHTPOJIb.

4. O0beM y4eOHOM JUCHUIIMHBI:

O0Bem
Bunnl yqe6H0171 pa6OTBI B 3aueTHBIX
B akaneM. gacax
SAMHUIIAX
Oo0masi TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TJIAHY 3 108
Jlexmmm (Jlek) 0,6 20
Jlaboparopusie 3ansaTus (J1ad) 0,6 20
[Tpaktiueckue 3anstus (I13) 0,4 14
CamocrositesbHas padora (CP): 14 54
Buja uTOroBOro KOHTpoOJIsi: 3a4eT / IK3aMeH 3a0

AHHOTaUUs padoyeid NPOrpaMmbl JTUCUUILIIMHBI
"HoBble KOHCTPYKLIIMOHHbIE MaTepHaJibl B rajibBaHoTexnuke' b1.B./J1B.9.2

1. Heab AUCHUIIMHBI — TPHOOpPETeHHE OOYYAIONIMMUCS 3HAHUNH W KOMIIETCHIIMH TI0
Pa3JIMYHBIM METOJAM U THUIIOBBIM TEXHOJOTHSIM IMOJTYyYEHHUS HOBBIX KOHCTPYKIIMOHHBIX MaTE€pUaiOB
nyreM (GOPMHUPOBAHUS Ha PA3IUYHBIX TOIJIOKKAX METAJUIMYECKUX CJIOEB, TEXHOJOTHSAM
MPOU3BOJACTBA IE€YATHBIX IIJIAT, @ TAK)KE€ OCHOBHBIM NPUHLHUIIAM MOJYYEHUS HU3JIEIUA METOJIOM
rajbBaHOIUIACTUKH.

2. B pesyabTare 0CBOCHHS JUCHHUILUIMHBI 00y4YalOMIicsl O MporpaMmMe dakajaBpuara
JOJIZKEH:

Obaadoamse CIeNYIOMUAMA KOMIETSHIIHSIMH




— CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIICCTBISITH TEXHOJIOTMYECKHH TpoIecc B
COOTBETCTBUHU C PETJIAMEHTOM W HCIOJIb30BaTh TEXHHUYECKHUE CPEACTBA WM3MEPEHUST OCHOBHBIX
apaMeTPOB TEXHOJIOTHYECKOTO mporiecca, mokpeituit (ITK-1);

— TOTOBHOCTHIO HCIOJB30BaTh 3HAHWE CBONCTB XWMHUYECKHX DJIEMEHTOB, COCIUHEHUU H
MaTepUalioB Ha UX OCHOBE JUIsSl peleHus 3a1a4 npodeccuonanbHoi aesteapnoctu ([1K-18);

— TOTOBHOCTBHIO H3y4aTh HAYYHO-TEXHUYECKYIO HWH(MOPMALMIO, OTCYSCTBEHHBIA U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20);

3Hamb:

— HAy4YHO-TEXHMYECKYI0 M CIPAaBOYHYKO JIUTEpaTypy MO BOIIpOCaM, CBSI3aHHBIM C
pa3IMYHBIMM CIOCOOAMHM METAJIU3alUK JIUAJIEKTPUKOB, MPOIECCAMU TajbBaHOIIACTHYECKOTO
M3TOTOBJICHUS] METAJNIMYECKUX U3IEIINN;

— COCTaBbl PACTBOPOB U 3JIEKTPOJIUTOB, IPUMEHSAEMBIX B BBIIICYKa3aHHBIX TEXHOJIOTHSIX;

— MPUHIMIB MOAU(DHUKAIIMN MOBEPXHOCTEH IMepel MeTaUIM3alied WIM TalbBaHHYECKUM
HapallMBaHUEM MeTaa,

— MIPUHIIUITBI Pa3pa0OTKU MEYATHBIX TUIAT M KOHCTPYUPOBaHUS (POPM IS TaTbBaHOIIACTHKY;

ymems:
— BBIOWpATh ONTHUMAIBHBIC TEXHOJOTHMH METAJUTH3AIMK IS 3aJaHHBIX  yCJIOBHMA
JKCILTyaTalluu U3AeNui,
— paspabaTbiBaTh HOBBIC MPOIECCH METAUIM3ANMA W TaJbBAaHOILIACTHKU C YYETOM
COBPEMEHHBIX JOCTH)KCHUN HAYKH U TEXHUKH;

enademn:

— OCHOBHBIMH  BOIPOCAMM  METONOJIOTMM  METaJUIM3allUM, TajbBaHOIUIACTUKU W
W3TOTOBJICHUS NIEYATHBIX ILIAT,

— METOJlaMU TEXHMYECKOIO KOHTPOJS PACTBOPOB M DJIEKTPOJUTOB, a TAKXKE CBOWCTB
IIOJIY4EHHBIX TOKPBITHHA UIIN U3JETUM.

3. KpaTtkoe cogep:xaHue TUCHUILIUHBI:

Moayap 1. CiocoOsl  MeTamu3auu  JUAJIeKTPUKOB. OCHOBHBIE 3aKOHOMEPHOCTH,
MEXAHU3MBI ITPOLIECCOB TraJIbBAHO-XMMHYECKON METAJUIM3ALMH Pa3IUYHbIX MAaTEPUAJIOB.

Mopayas 2. [Ipoueccsl npeaBapUTEIbHON MOJATOTOBKHM METAUIOB M AMDJIEKTPUKOB IEpes
MeTaJUIU3aLueH.

Moayabs 3. OcCHOBHbIE TEXHOJIOTMYECKHE IPOLIECCHl: XMMHUYECKOTO  MEIHEHMS,
HUKEIMPOBAHUA, OCAXIEHUSA JPAarolEHHBIX METAUIOB, METOJbl CEJIEKTUBHOIO HAaHECEHUS
MTOKPBITHH.

Mopnyas 4. OCHOBBI IIPOM3BOJACTBA IEYATHBIX IUIAT M  TaJbBaHOIUIACTHYECKOIO
IIPOU3BOJICTBA, IPUMEHEHUE NIPOLIECCOB, TEXHUYECKUN KOHTPOJIb.

4. O0bem y4eOHOH TUCHUILINHBI:

Ob6beMm
Busl yaeOHO#H paboThI B 3aueTHBIX B akaznewm.

eIMHHIIAX Jacax
OO0uias TPy/10eMKOCTh IHCHHMILNIMHBI 10 Y4eOHOMY IJIAHY 3 108
Jlexruu (JIek) 0,6 20
JlaGoparopusie 3ausaTHs (J1ab) 0,6 20
[IpakTnueckue 3anstus (I13) 0,4 14
CamocrositesbHas padora (CP): 1,4 54
Buja nToroBoro KOHTpoJs: 3a4eT / IK3aMeH 3a0

AHHOTanus padoyeil NPOrpaMmbl AUCHUNIIHHBI
«KypcoBasi Hay4yHo-Huccieg0BaTebckas padora» b1.B./[B.10.1

Hear AucHMNUIMHBI: TpuoOpeTeHHEe OOyYaloUIMMUCA  YIIYOJNEHHBIX 3HAaHUH U
KOMIIETEHIIUM, MOJydeHUEe M 3aKperyieHue NpoPecCUOHANbHBIX YMEHHH M HaBBIKOB B 00JIacTH
NPOBEICHUS HAYYHO-HMCCIEI0BATEIbCKUX PAadOT C MCIOJIB30BAaHHEM COBPEMEHHBIX TEXHOJIOTUH



MyTEM CaMOCTOATEIIbHOTO TBOPYECKOTO BBIMOJHEHHMS 3a]1a4, MOCTABIECHHBIX MPOrPaMMON HaYYHBIX
HUCCJIETOBAHUM.

2. B pe3yJsbTaTe N3y4eHus JUCHUIIMHBI 00y4alOIIMiics 0 MporpaMme 0akajaBpuara
JTOJIKEH:

Obaadoamse CIENYIOMUAMA KOMIETCHITHSIMH

— CIOCOOHOCTBIO MPOBOJUTH AHAIM3 ChIPbS, MAaTepUAIOB M TOTOBOM NPOAYKIIHH,
OCYILECTBIIATH OILIEHKY pe3yibraToB aHanu3a ([1K-10);

— CIOCOOHOCTHIO MJIAHUPOBATH M MPOBOIUTH (PU3NYECKUE U XMUMHUECKHUE IKCIEPUMEHTHI,
MPOBOANTHE 00paOOTKY WX pe3yabTaTOB M OICHUBATh TMOTPEIIHOCTH, BBIIBUTATH THUIOTE3Bl M
yCTaHABIMBAaTh TIPAaHULBI MX MPUMEHEHMs, MPUMEHSATh METOJbl MAaTEMaTH4YEeCKOro aHajau3a u
MO/JICITMPOBAHHUS, TCOPETUYCCKOTO M IKCIIepuMeHTaIbHOro rccieaoanus (I1K-16);

3HaAMb:

— OCHOBHBIC IOHATUSA U JJIEKTPOXUMHUYECKHE METOABI UCCIECIOBAHMS M aHAIN3A, TEOPUIO
OCHOBHBIX 3JIEKTPOXUMHUYECKUX METOAOB MCCIEIOBAHUS M aHAJIN3a, IPUHLUIBI paOOThl OCHOBHBIX
puOOPOB B JIEKTPOXUMHUUECKHX METOJ1aX;

ymemp:

— IJIJAHUPOBATh U NMPOBOJUTH MEKTPOXUMUYECKUE IKCIIEPUMEHTHI, IPOBOAUTH 00pabOTKY UX
pe3ysbTaTOB M OLEHHUBATh MOTPELIHOCTH; MPUMEHATh MPUOOPETEHHbIE MPAKTUYECKHE HABBIKU B
po(heCcCUOHANIBHON JeSTENIbHOCTH JUIsl pEIIeHNs KOHKPETHBIX 3a/1a4;

énaoemsp:
— WJEOJIOTHEH JJIEKTPOXUMHUYECKUX METOJIOB MCCIEOBAaHUS W aHaln3a, CUCTEMOW BbIOOpa
METOO0B HCCIIEN0BAaHMs, OLIEHKON BO3MOKHOCTEH Ka)KI0r0 METOIA.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

[IpuoOperenne 3HaHUII M HABBIKOB [0 OpraHM3allUd U TMPOBEACHUIO HAyYHO-
UCCIIEIOBATEIbCKUX PAabOT € HCHOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHH B cepe HaydyHO-
HCCIIEIOBATENILCKOM 1eATEeIbHOCTH Kadeapbl:

Moayas 1. HccnenoBanust B 00JacTH 3JIEKTPOOCAXKIECHUS METAJUIOB M CIUIABOB, B TOM
YHCJie KOMIO3UIIMOHHBIX OKPBITHH.

Monayas 2. UccrnenoBanus B 06J1aCTi KOPPO3UOHHBIX MPOILIECCOB U 3aILUTHI OT KOPPO3HH.

Mopayas 3. UccnenoBanus B 0071acTy AIEKTPOXUMUYECKON SHEPTETUKU U 3JIEKTPOCHUHTE3A.

Monayasb 4. VccnenoBanusi B 00J1aCTH OUUCTKU CTOYHBIX BOJ] FaJIbBAHUYECKUX MTPOU3BO/ICTB,
pereHepanyy 1 yTuianu3aluid TEXHOTEHHBIX OTXO0JI0B METO/IaMHU AJIEKTPOXUMUH.

Moayas 5. HccnenoBanuss B 00JIaCTH 3JIEKTPOXMMHUYECKMX METOAOB M IPOLECCOB IS
OMOMEIUIIMHCKUX LIEeH.

BeinmonHenue CTyZeHTOM yueOHOM Hay4dHO-HCCIEeNOBaTelbCKOW paboThl MO  TeMe
COOTBETCTBYIOILIETO MOJYJS OMNpENeNseTcs BbIOOPOM KOHKPETHOM TeMaTHKOM paboT HaydHOTO
PYKOBOIMTENSA, U HAIPABIEHO HA MOATOTOBKY MCXOJHBIX JAHHBIX JUISI BBIIIOJIHEHUS BBITYCKHON
KBaJIM(DUKALIMOHHOM paboTHI.

4. O0beM y4eOHOH TUCHHUILINHBI:

O6bem
Bunb! yueOHoM paboThI B 33a4eTHBIX
B akanmem. gacax
SIUHUIIAX

O01asi TPY10€eMKOCTh IMCHMIUIMHBI 0 Y4eOHOMY IJIAHY 3 108
AyIUTOpPHBbIE 3aHATHS: 1,0 36
Jlexumu (Jlek) - -
[Tpaktuueckue 3ansatus (I113) - -
JlaGoparopusie 3ausaTHs (JI1ab) 1,0 36
CamocrositesibHas padora (CP): 2,0 72
Bua uTOroBOro KOHTpOJIsi: 3a4eT / IK3aMeH 3a0




AHHOTAIHUA padoyei MPOrpaMMbl AU CIUILIMHbBI
«OcHoBbI HAyuHbIX HccaeaoBaumnin» (b1.B./(B.10.2)

1. Heap aMCOMIUVIMHBI — TPUOOPETEHHE OOYYAIOMUMHUCS YIUIYOJICHHBIX 3HAHHH H
KOMIIETCHIINM, TOJyYeHUE M 3aKpeluieHue MPOPEeCCHOHAIBHBIX YMEHHA M HABBIKOB B 00JIACTH
MIPOBEICHUST HAYYHO-HUCCIIEOBATEIBCKUX Pa0dOT C HCIOJIB30BAaHUEM COBPEMEHHBIX TEXHOJIOTHMA
MyTEM CaMOCTOSITEIbHOTO TBOPYECKOTO BBHIMOJHEHUS 3a/1a4, TOCTaBICHHBIX MPOrpaMMON HayYHBIX
HUCCIIENOBAHUMN.

2. B pe3yabTare u3yyeHus AUCHUILIAHBI 00yYAIOIIHIICSA 0 MporpaMMe 6aKkajiaBpuara
JOJIAKEH:

Obaadoamse CIETYIOMAMA KOMIETCHITHSIMH

— CIOCOOHOCTBIO MPOBOJUTH aHAIM3 ChHIPbS, MaTepuaioB U TOTOBOM MPOIYKIINH,
OCYILECTBIIATH OILIEHKY pe3yibraToB aHanu3a ([1K-10);

— CIOCOOHOCTBIO MIIAHUPOBATH U MPOBOIUTH (PU3NYECKUE U XHUMHUECKHUE IKCIEPUMEHTHI,
MPOBOANTE 00paOOTKY WX pe3yJabTaTOB M OICHUBATh TOTPEIIHOCTH, BBIIBUTATH THUIOTE3Bl M
YCTaHABIMBATh TPAHUIBI UX TMPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMaTHYeCKOro aHalu3a u
MO/ICITMPOBAHUS, TECOPETUIECKOTO M SKCIIepuMeHTaIbHOr0 rccieaoanus (ITK-16);

3HAmMb:

— TOpAIOK IUIAHUPOBAHMS, TPOBENEHUS W O0ECIEYEHHUs  IICKTPOXUMHUECKUX
9KCIIEPHMEHTOB;

— METOIbl MAaTEeMaTHYECKOrO aHajlu3a W  MOJEIHUPOBAHUS  AIKCIEPHUMEHTAIBHOTO
UCCIIC/IOBAHMS,

— HAyYHO-TEXHMYECKYI0 HMH(OpMALUIO, OTEYECTBEHHBIH M 3apyOEXHBIA OIBIT MO
TEMaTHKE UCCIICIOBAHMS;

ymemp:

— HCIIOJIb30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTMHM, B TOM 4YHCIIE CETEBbIE
KOMIIBIOTEPHBIE ~ TEXHOJOTMM W  0a3bl JaHHBIX MpH [JAHUPOBAHUM U  NPOBEICHHUU
AIIEKTPOXUMUYECKHUX IKCIIEPUMEHTOB;

— TMpOoBOAMTH O0OpabOTKY pe3yabTaTOB JKCIEPUMEHTOB M OLEHHMBATh IOTPELIHOCTH,
BBIJIBUTATh TUIIOTE3bI U YCTAHABIUBATH IPAHULIBI X TPUMEHEHUS;

— OCYILECTBJISTH IOUCK, O00pabOTKYy M aHaliu3 HAay4YHO-TEXHHYECKOM HH(poOpManuu IO
npoQ 0 HAYYHBIX UCCIIEIOBAHMIA, B TOM YHUCIIE C TpuMeHeHneM Internet-rexHoaorui.

enaoemp:

— HJICOJIOTHEH AJIEKTPOXMMHUYECKUX METOJIOB MCCIEJOBAaHUS M aHAM3a, CHCTEMOW BBIOOpa
METO/I0B MCCIIeI0BaHUS, OLIEHKOM BO3MOXHOCTEH KaX/10r0 METo/1a.

3. Kparkoe cogep:kanue TUCHHUIIAHBI:

[IpnoGpereHne 3HAHUM M HABBIKOB IO OpraHU3alMd M [POBEJIEHUI0 HAy4yHO-
HCCIIEIOBATENILCKUX pabOT ¢ UCIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHH B cdepe HaydHO-
HCCIIEI0BATENbCKOM IEATETLHOCTH Kaeapsr:

Moayas 1. HccnenoBanust B 00JIaCTH 3JIEKTPOOCAXKICHUS METAJUIOB U CIUIABOB, B TOM
YHClie KOMIO3UIIMOHHBIX TOKPBITHA.

Monayas 2. UccrnenoBanus B 06J1acTi KOPPO3UOHHBIX MPOLIECCOB U 3AIIUTHI OT KOPPO3HUH.

Mopayas 3. UccienoBanusi B 0071acTy AIEKTPOXUMUYECKON SHEPTETUKU U 3JIEKTPOCHUHTE3A.

Monayasb 4. VccnenoBanusi B 00JIaCTH OYUCTKU CTOUHBIX BOJ] TaIbBAHUYECKHUX POU3BOJICTB,
pereHepanuy U yTUiIn3aluu TEXHOTEHHBIX OTX0JI0B METO/IaMH 3JIEKTPOXUMUHU.

Moayab 5. HccnenoBanuss B OOJIACTH 3JIEKTPOXMMHUYECKHX METOAOB M IPOLECCOB IS
OMOMEIUIINHCKNX IIEJIEMN.

KoHkpeTHoe coaepkaHWe MOIYJICH IUCIMIUIMHBI ONPEIENIACTCS HHIUBUAYAIbHBIM
3aJJaHAEM O0YYaIoIIETrocs ¢ YYETOM MHTEPECOB U BO3MOXHOCTEH Kadeaphl, Te OHA peaTu3yercs.



NunuBunyanpHOE 3aaHue pazpadaTeiBaeTCs 0 MpOodHITI0 H3ydaeMon MporpaMMbl OakajiaBprara ¢
y4€TOM TEeMBbI BBIITYCKHOM KBaTU(UKAIIMOHHON pabOTHI.

4. O0beM y4eOHOI JUCUMIIIIUHBI:

O06Bem
Buasl yueOHoM paboThI B 334eTHEIX
B akanem. yacax
eIMHUIIAX

OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1,0 36
Jlexuunu (Jlek) - -
[Tpaxtrueckue 3ansatus (I13) - -
Jlaboparopusie 3ansaTus (J1ad) 1,0 36
CamocTosiTesibHasi padora (CP): 2,0 72
Bua uTOoroBoro KOHTpOJIs: 3a4eT / IK3aMeH 3a0

AHHOTaNUs padoyeil NPOrpaMmMbl AUCHUNITIHHBI
«YueOHast npakTuka. [IpakTuKa M0 MOJTy4eHHI0 NEPBUYHBIX MPO(eCCHOHAIBLHBIX YMEHUI U
HABBIKOB, B TOM YHCJIe IEPBUYHBIX YMEHH M1 HABBIKOB HAYYHO-HCCJIEI0BATEILCKOM
aesareabHocTn» (b2.Y.1)

1. leap aucuunInHbI
— MOJIYYCHHE CTYJACHTaMHU OOIIUX MPEICTABICHUI 00 OCHOBHBIX THUIAX XUMHKO-TEXHOJIOTHYCCKHUX
MPOLIECCOB, 3HAKOMCTBO C PabOTONH OCHOBHBIX MPUOOPOB M 0OOPYAOBaHUA i KUHETUYECKUX U
TEXHOJIOTHYECKHUX MCCIEAOBAHNMN, a TAK)Ke TOJydeHUE MEPBUYHBIX MPOPECCHOHATBHBIX YMCHUHN U
HABBIKOB CAMOCTOATEILHOTO TBOPUYECKOTO BBIIOJIHEHHUS 33/1a4 TPAKTUKU.
2. B pe3yabTare HM3y4YeHUs] JTMCHMUIJIMHBI O0ydYalolWiics MO mporpamMme OakajgaBpuara
A0JIKeH
Obnadams crnenyronumu npodeccuonanbupiMu (I1K) komnerenusmu:

— CmocOoOHOCTh aHATM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MOAOUpaTh 00OpymoBaHUE,

TOTOBHTH 3asBKH Ha MPUOOpeTeHne u peMoHT obopynoBanus (I1K-9);

CIIOCOOHOCTh TUIAHUPOBATh M TPOBOAUTH (U3UYECKHE M XUMUYECKHUE HKCIIEPUMEHTHI,
MIPOBOAUTH 00PAaOOTKY X PE3YIbTATOB U OIEHUBATH MOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bI U
yCTaHABIMBATh TPaHUIBl HMX TMPUMEHEHHUS, MPUMEHSITh METOAbl MaTeMaTHYeCKOro
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIeprUMeHTanbHoro uccienoBanus (ITK-16);

TOTOBHOCTBIO TIPOBOJAMUTH CTAaHAAPTHBIE M CepTU(UKAIMOHHBIE HCHBITAHUS MaTEpHUaloB,
u3zeanii u TexHoorudeckux mpoieccos (ITK-17);

— TOTOBHOCThH HCITOJIb30BAaTh 3HAHUE CBONCTB XWMHUYECKHX OJJIEMEHTOB, COCAWMHCHHHA U
MaTepuajoB Ha MX OCHOBE IS pelieHus 3afaud npodeccuoHanbHou AestenbHocTH (ITK-
18);

TOTOBHOCTBh HCIIOJB30BaTh 3HAHHWA OCHOBHBIX (I)I/I3I/I'-ICCKI/IX 3aga4, CaMOCTOATCIIBHOI'O

npuoOpereHust pU3MUECKUX 3HAHHWM, A MOHMMaHUS paboThl MPUOOPOB M YCTPOMCTB, B
TOM YHCIIE BBIXO/ISIIUX 32 MPEJIeIbl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19);

TOTOBHOCTh M3y4YaTh HAyYHO-TEXHHYCCKYIO MH(DOPMAIHMIO, OTEYSCTBCHHBIN U 3apyOeKHBIN
ombIT 1o Tematuke ucciaemaoBanus (ITK-20).
3namo:
— OCHOBHBIC BUJIbI TOJATOTOBKH MTOBEPXHOCTHU TIEPE] DNIEKTPOCAKACHUEM METAIJIOB,
— OCHOBHBIE CIIOCOOBI 1 TEXHOJOTUYECKHE MapaMeTPhI SJIEKTPOOCAKICHHS METAJIIIOB,;
— OCHOBHBIE COCTaBBI M TEXHOJOTUYECKHE XapaKTEPUCTHUKU AIICKTPOJIMTOB ISl HAHECEHUs
raJIbBAHUYECKUX TMOKPHITUI U aHOJTHOTO OKCHUIANPOBAHUSI.
Ymemn:



— paccUUTHIBATh HEOOXOIUMBIE TEXHOJOTUYECKHE MapaMeTPhl MPOIIECCOB IEKTPOIU3A.
Bnaoemw:
— KOMIUIEKCOM 0a30BBIX 3HAHWH MOCIEAOBATEIHLHOCTH TEXHOJOTHYECKHX  OIEparluii
INEKTPOXUMUYECKUX MPOIIECCOB,;

— HaBbIKaMH H3JIOKCHUSA IMMOJIYYCHHBIX 3HAHHUI B BUJAC OTUCTA O IMPOXOKIACHUHN IIPAKTHUKH,
OMMUCaHUsd HUCXOJAHBIX MApaMCTPOB IJICKTPOXUMHYCCKUX IMPOLUECCOB OCAXKIACHUA MCTAJIIOB,
KOHTPOJIA Ka4€CTBa INOJTYYCHHBIX HOKpBITHﬁ.

3. Kpartkoe cogep:xanue yueOHO NPAKTHKHU

VY4yeOHasi mpakThkKa MpoBOAWTCS B 4 cemecTpe B (OpME TEOPETHUECKHX 3aHATHH H
1a00paTOPHBIX padoT.

1. OcHoBHBIE 00aCTH MPAKTUYECKOTO TPUMEHEHUS FIEKTPOXUMHUH JIJIs1 YEITOBEUECTBA.

2. DNEKTPOXUMHUYECKHE TEXHOJIOTHH U OXpaHa OKpYKarollei cpebl.

3. OCHOBBI JJEKTPOXHUMUYECKUX TMPOIECCOB HAHECCHHS METATMYECKUX TMOKPBITHH.
[ToaroroBka MOBEpXHOCTH 00PA3IOB MEPE MOKPHITUEM.

4. TIpoueccol MEKTPOXUMHUYECKOTO OCAKICHUS PsiJia METAIIOB.

5. CoBpeMeHHbIE NIEKTPOXUMUYECKHE TEXHOJIOTHH U 000pYAOBaHUE.

6. DKCIIEpUMEHTAIFHOE OCBOCHHUE OCHOBHBIX TEXHOJIOTHUECKUX CTaIul
ANEKTPOXUMHUYECKOTO OCAXKICHUS METAIIJIOB U KOHTPOJISI Ka4eCTBA MOJIYYCHHBIX MTOKPBITHI.

7. IlonroroBka oTueTa O MPOXOKIACHUU YUEOHOU MPAKTHKHU.

TpeboBanusi, mpenbsBIseMble K HANUCAHUIO M MPEACTABICHUIO OTYETa U MOJITOTOBKU
pedepara Ha 3a1TaHHYIO TEMY.

KonkperHoe copepxanue yuyeOHON MPaKTUKU OIPEAETSETCS C YYeTOM BO3MOKHOCTEU H
HUHTEPECOB Kadeaphl, OPraHU3YIOMICH MTPAKTUKY, U TPHHUMAFOIICH OpTaHU3aIIHH.

4. O0beM y4eOHOM NPAKTHKH

o B 3auetnpix | B akanem.
Bunpsl yaeOHOM paboThI
eINHUIIaX yacax

O01as Tpya10eMKOCTh JUCHUILIHHBI N0 Y4€OHOMY IJIAHY 3,0 108
CamocrositensHas padora (CP) 3,0 108
CamocTosiTeTbHOE MOIYYEeHUE U OCBOCHUE 3HAHWUW, YMEHUU 30 108

Y HAaBBIKOB B COOTBETCTBHH C MPOTPAMMOM '

Bung urorosoro KOHTPOJIS: 3a4€T C OIICHKOU — 3a0

AHHOTaNus padoyeil NPOrpaMmbl
HAy4YHO-Hcciaen0BaTeabckoi padorsl (b2.H.1)

1. Iesib HAYYHO-HCCIIEIOBATEIBCKOM PadoThI
— ¢opmupoBaHue TPOPECCHOHAIBHBIX KOMIETEHIIMH TIOCPEJICTBOM IUTAHHPOBAHUS W
OCYILIECTBIICHUS] ~ DKCIIEPUMEHTAIBHONW  JEATENbHOCTH Ha OCHOBaHUM 0a30BBIX U
CHeHaTbHbIX AUCIHUIUINH, @ TAK)KE CAMOCTOSITEIILHO U3y4YeHHON HH(pOpMAIIHH.

— mnpuoOpeTeHWe HAaBBHIKOB IUIAHWPOBAHWS U BBIMOJIHCHHS HAyYHO-HCCIICOBATEIHLCKOM
paboThI; 00paboTKa, MHTEPIPETAINS U MPEJCTaBICHUE HAYYHBIX PE3YJIbTATOB; MOJATOTOBKA
K BBITIOJTHEHUIO BBIITYCKHOM KBaTH(PUKAITMOHHON paOOTHI

2. B pe3yabraTre H3y4YeHHsl IMCHMILUIMHBI 00y4YawIIMiicsi MO mnporpamMme OakajaBpuara
MOJIZKeH

Obnaoams crnenyronumu npodeccuonanbabpiMu (I1K) kommerenmusmu:



CTIIOCOOHOCTHIO IPUHUMATH KOHKPETHBIE TEXHUYECKHE PEIICHUs TIPU pa3paboTke
TEXHOJIOTUYECKUX MPOIECCOB, BHIOMPATh TEXHUIECKHUE CPEICTBA M TEXHOJIOTUH C YIETOM
HKOJIOTHYECKUX MmocieacTBuil ux npumenenus (ITK-4);

CIOCOOHOCTBIO MCIIONB30BATh MTPAaBHJIa TEXHUKH O€30MIaCHOCTH, IPOU3BOICTBEHHOM
CaHWUTAPUH, TOKAPHOI 0€301MaCHOCTH H HOPMBI OXPaHbI TPY/IA, U3MEPSTh U OLICHUBATh
napamMeTpbl IPOU3BOICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbJICHHOCTH U 3ara30BaHHOCTH,
IIyma, ¥ BUOpanuu, ocsemeHHocTH padbounx mect (ITK-5);

CIIOCOOHOCTBIO TUIAHMUPOBATH M MPOBOIUTH (PU3MUECKUE U XUMUICCKHE DKCTICPUMEHTHI,
MIPOBOJIUTH 00PabOTKY MX Pe3yJIbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIJIBUTATh THIIOTE3bI U
YCTaHABJIMBAThH TPAHUIIBI UX TPUMEHEHHUS, IPUMEHSTh METO/IBI MATEMATUICCKOTO aHaIHM3a U
MO/ICJIMPOBAHUS, TECOPETUUYCCKOTO M IKCIIepUuMeHTaIbHOro rccieaoanus ([1K-16);
TOTOBHOCTBIO UCIIOJIh30BATh 3HAHHE CBOWCTB XUMHUYECKUX JIIEMEHTOB, COSIMHEHHUI U
MaTepUaIOB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHoi aestenaproctu (ITK-18);
TOTOBHOCTBIO HCITOJIB30BATh 3HAHUS OCHOBHBIX (DH3UYECKHUX TCOPHI IS PEIICHHUS
BO3HHUKAIOIMIUX (PU3HUYECKHUX 3a/1a4, CAMOCTOSATEIBHOTO MPHOOpETCHUsT (PU3NICSCKUX 3HAHUH,
JUTSl IOHUMaHHUS TPUHITUIIOB Pa0OThI IPUOOPOB U YCTPOUCTB, B TOM YHCJIEC BBIXOSIIMX 32
npeJieNbl KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19);

3nams:

MOpALOK OpraHu3alvy, IJIIaHUPOBAHUA U ITPOBCACHUA HAYYHO-UCCIICAOBATCIIbLCKUX pa60T C
HCIIOJIb30BAHHUEM IMOCIICAHNX HAYTHO-TCXHUYCCKUX ,Z[OCTI/I)KeHI/Iﬁ B JJaHHOM O6J'IaCTI/I;
TCOPECTUYCCKHEC OCHOBBI DJICKTPOXUMHYECCKUX IIPOLIECCOB,

CBOMCTBA XUMHUYECKUX OJICMCHTOB, COCIMHCHHH U SJICKTPOAHBIX MATCPUATIOB HA UX OCHOBC
AJIg PCIICHUA HAYYHO-UCCICAOBATCIIBCKUX 3aaaY;

Yumemo:

OCYILIECTBIISATH IOUCK, 00pabOTKY U aHAIN3 HAyYHO-TEXHUUYECKON MHPOpMAIIIH 110
POGITIO BHITIOIHAEMON pabOThI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;
paboTaTh Ha COBPEMEHHBIX MPUOOPAX JUISl AMEKTPOXUMHUYECKHX HCCIIeI0OBaHUH,
OpPTaHU30BBIBATh MPOBEJICHNUE IKCIIEPUMEHTOB U HCIIBITAHUH, TPOBOIUTH UX 00pabOTKY U
aHAJM3UPOBATH PE3YIIBTATHI;

INPUMEHSATh TEOPETUUYECKHIE 3HAHUS, ITOJyYSHHbIE ITPH U3YUYE€HUH €CTECTBEHHO-HAYYHbBIX
JVICIIMTUTHAH JIJIS1 aHAJIM3a SKCIIEPUMEHTAIbHBIX JaHHBIX;

Braoemeu:

OCHOBHBIMH HaBbIKAMW OpPraHU3aliii HAYYHO-HUCCICAOBATCIBCKUX W TEXHOJOTMYCCKUX
SKCIICPUMCHTOB,

MCTOAaMU TIIOUCKAa HW HUIYUYCHUA HaquO-TCXHquCKOﬁ I/IH(I)OpMaI_[I/II/I 10 TEMATHKC
HCCICO0BaHUs.

3. Kpartkoe coaep:xanue TUCUMILIHHBI

B nporecce ocBOeHUS AUCHUTIINHBI O0YYAIOIIHIICS JOMKEH TOTOTOBUTH U MPEACTaBUTH K

3alIUTe Hay4yHo-HccienoBaTenbekyto padoty (HUP), BhimonHEHHYI0 Ha COBPEMEHHOM YpPOBHE
pa3sBUTHS HAYKH M TEXHUKH U COOTBETCTBYIOLIYIO BBIOPAaHHOMY HAINpPaBICHHUIO MOATOTOBKU M
nporpaMMe oOydeHusl.

B mnpencraBinennont k 3ammure HUP nomkHBI MOMy4YUTH OTpa)KEHHE 3HAHUS W HABBIKH,

MOJTy4YeHHbIe 00yJaroIUMCs TP OCBOEHUH MPOTrpaMMbl OakanaBpuaTa, B TOM YHUCIIE IPH U3yYEHUN
crenuanbHbIX aucuuiuH. IIpencrasinenHas k 3amure HMP noimmkHa coxepkaTb OCHOBHBIE
TEOPETHYECKUE TIOJIOKEHUS, DKCIIEPUMEHTAJIbHbIE pEe3yJbTaTbl, NPAKTUYECKHE JTOCTHKECHUS,



BBIBOJIBI 1O paboTe W CIHUCOK LUTUPOBAHHOM HAyYHO-TEXHMUYECKOH JHMTepaTypbl, BKIIOUas
MyOMKAIIMY B HAYYHBIX KypHAJIAX IO TEMATHKE PaOOTHI.

4. O0bemM HAY4YHO-HCCIIeI0BATEbCKONH padoThI

Bunbr yueOHOM paboThI

B 3auernpix | B akanewm.
eqUHMIIAX | yacax

O0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IUIAHY 3 108

AyIUTOpPHBIE 3aHATHS 3 108

CamocrosrenbHas padora (CP) - -

By nToroBoro KOHTpOJIS: 3a4€T C OLIEHKOM - 320

AHHOTAaIUs padoyeil MPorpaMMsbl JUCHHIJIHHBI

«IIpakTHKa M0 MOJy4YeHHI0 NPO(PeCCHOHATBLHBIX YMEHUI M ONBITA NMPO(EeCCHOHATBLHOM

nesteabnoct» (b2.I1.1)

1. Hesb NPpaKTHUKH — IPAKTUYECKOE U3YUYEHUE TEXHOJIOTUYECKUX LIMKIIOB IIPOU3BOJICTBA U3ECIINMN C
HaHECEHHBIMHU HOKPBITUAMH 3JIEKTPOXUMHUYECKHUM CIIOCOOOM, CTPYKTYPhI NPEANPUATHS, METOAOB U
0COOEHHOCTEH YIpaBICHMs MPOU3BOACTBEHHBIM IpoueccoM. dopMmupoBanue y oOyuaromierocs
CHOCOOHOCTH OCYIIECTBIISITh TEXHOJOTHUECKUH MPOLECC B COOTBETCTBUU C PETIAMEHTOM.

2. B pe3yibTare H3y4eHUs] IMCUMUILIMHbI 00ydYalolluiicd Mo mnporpamme OakajlaBpuara
MOJIKEH:
Obnadams CIeAyOIUMU KOMIIETEHIIUAMU:

CIOCOOHOCTBIO paboTaTh B KOJJIGKTHBE, TOJIEPAHTHO BOCIHPHUHUMATH COIMAJIBHBIC,
STHUYECKHE, KOH(PECCHOHAIBHBIC U KYJIbTYPHBIC PA3ITUUHS;

CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTHUECKUI MPOIECC B COOTBETCTBUU C
periIaMeHTOM U HCIIOJIb30BaTh TEXHHYECKHE CPENCTBA JUISI HM3MEPEHHs OCHOBHBIX
napamMeTpoB TEXHOJIOTUIECKOTO TpoIlecca, CBOMCTB chIpbst U npoaykiuu (ITK-1);
TOTOBHOCTBIO NIPUMEHSTh aHAJUTHYECKHE W YHCICHHBIE METOJBI PEIIECHHS MOCTABICHHBIX
3aJ1a4, MCIOJIb30BaTh COBPEMEHHbIE NHPOPMAIIMOHHbBIE TEXHOJIOIHH, IPOBOJIUTE 00pabOTKY
nHbOpMAIIMM C  WCIOJIb30BAaHMEM TPHUKIANHBIX  MPOTPAMMHBIX  CPEICTB  c(epbl
poeCCHOHATTBHON JeSITeTbHOCTH, UCIOIh30BATh CETEBBIE KOMITBIOTEPHBIE TEXHOJIOTHH H
0a3bl JaHHBIX B CBOEH Mpo¢ecCHOHANBbHONW 00JacTH, MAaKeThl MPHUKIAJHBIX MPOrpaMM JUis
pacuera TeXHOJIOTHUECKUX TapameTpoB obopynoBanus (I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIC TOKYMEHTHI MO KAdeCTBY, CTaHIAPTHU3ALUU U
cepTUQUKAIMU MPOAYKTOB U  HU3JCNIUM, 3JIEMEHThl HKOHOMHMYECKOIO aHalu3a B
npaktuueckoit aesirenproctH (ITK-3);

CMIOCOOHOCTBIO NPHHUMATh KOHKPETHBIE TEXHWYECKHE pelIeHus TMpH pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB, BHIOMPATh TEXHUUYECKHE CPEACTBA M TEXHOJOTHUH C YUETOM
IKOJIOTMYECKUX nocieacTBri ux npumenenus (I1K-4);

CTIIOCOOHOCTBIO HCIOJB30BATh TMpaBHJIA TEXHUKHA O€30IMacCHOCTH, TPOHW3BOJCTBEHHOM
CaHWTApUH, TMOKAPHON 0E30MacHOCTH W HOPMBI OXPaHbI TPYy/Aa, HU3MEPSATh W OIEHHBATH
napamMeTpsl MPOU3BOACTBEHHOIO MUKPOKIMMATa, YPOBHS 3albUIEHHOCTH M 3ara30BaHHOCTH,
nryma, 1 BUOpanuu, ocBemeHHocty pabounx mect (I1K-5);

CTIIOCOOHOCTBIO HAJIA)KWBATh, HACTPAMBATh M OCYIICCTBIATH IMPOBEPKY OOOPYHOBAHHS H
nporpammubix cpencts (I1K-6);

CIIOCOOHOCTBIO aHAIU3UPOBATh TEXHUYECKYIO JIOKYMEHTAlHIO, MMOAOHUpaTh 000pYyJOBaHUE,
TOTOBHTH 3asBKH Ha MproOpeTenne u peMoHT obopyaoBanus (ITK-9);



— CHOCOOHOCTBIO TPOBOAWTH AHAIHM3 CBIPbS, MAaTepPHaJOB MW TOTOBOH MPOIYKIIWH,
OCYIIECTBIIATH OLCHKY pe3ynbraToB aHamu3za (I1K-10);

—  CHOCOOHOCTBIO BBISIBIISITh M YCTPAHSITh OTKJIOHEHHUSI OT PEKUMOB PabOThI TEXHOIOTUYECKOTO
000pyI0BaHUs M TapaMEeTPOB TeXHoorndeckoro mpouecca (IK-11);

— CIOCOOHOCTHIO TUIAHHUPOBATH M TPOBOJAUTH (DU3MYECKHE M XUMHUYECKUE DKCIICPHUMEHTHI,
POBOJUTH 00PAaOOTKY MX PE3YJIbTATOB M OICHUBATh MOTPEIIHOCTH, BBIIBUTATh TUTIOTE3bI U
yCTaHABJIMBATH TPAHUIIBI UX IPUMEHEHHUS, TPUMEHSITh METOJ[bI MATEMaTHYECKOTO aHAIN3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIepruMeHTanbHoro uccienaosanus (I1K-16);

— TOTOBHOCTBIO TPOBOAMTH CTAaHIAPTHBICE U CEPTU(UKAIMOHHBIC HCIBITAHUS MAaTEPUAIOB,
U3JCUi B TexHoJoruueckux mporeccos (ITK-17);

— TOTOBHOCTBIO HCIOJIb30BAaTh 3HAHHME CBOWMCTB XUMHUYECKUX OJJIEMEHTOB, COCAMHCHHUU H
MaTepUaIOB Ha UX OCHOBE JJIsI peleHus 3a1a4 npodeccuonanbHoi aestenaproctu (ITK-18);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWS OCHOBHBIX (U3WYCCKUX TEOPHHA IS PEHICHHS
BO3HUKAOMIUX (PU3UYECKHUX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpETeHHs (PU3UUYECKUX 3HAHUM,
JUTSL TIOHUMaHUS TPUHITUTIOB pa0OThI MPUOOPOB M YCTPOMCTB, B TOM YHCIIC BBIXOSIINX 32
npejiesbl KOMIIETCHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO MH(POPMAITUIO, OTCYCCTBCHHBIN U 3apyOCIKHBIH
ombIT 10 Tematuke uccienoBanus (ITK-20);

Buame:.

— TEXHOJIOTHYECKHUE TPOIIECChl U OCHOBHOE TEXHOJIOTMYECKOE 00OPYJIOBaHUE, UCIIOIB3YEMOE
IpHU TOJYYCHUU METAUTMYECKUX TMOKPHITUH Ha JETAIAX M M3ICIUSIX M OKCHIAWPOBAHUH
MOBEPXHOCTHU AJIEKTPOXUMUYECKUMH METOIAMU;

— OCHOBHBIE MPHHIIMIIBI, METOABl W (OPMBI KOHTPOJIS TEXHOJIOTUYECKOTo Tpolecca H
KauecTBa MPOAYKIIUU;

— OCHOBHBIE HOPMATHBHBIE JOKYMEHTHI IO CTaHJAPTU3alMd © OOOpYIOBaHUS W
cepTudUKAIIH TPOTYKINH;

— TMpaBWIa TEXHUKA OE30MacHOCTH W MPOW3BOJCTBEHHOW CAHHUTAPUH, OPTAHU3AIHOHHYIO
CTPYKTYpPY MPEATPHUATHUS;

Ymems:
— HCHOJIb30BaTh TEXHUYECKHME CpEACTBA JUIsl HW3MEPEHHMS OCHOBHBIX IapaMETpOB
TEXHOJIOTUYECKOT0 Mpoliecca ralbBaHO-XUMHUECKOH 00pabOTKH MOBEPXHOCTH;
— aHaJM3UpOBaTh TEXHUYECKYIO JOKYMEHTAIIMIO, PEalu30BbIBATh HA MPAKTHKE TpeOOBaHUS
HOPMaTUBHOM JOKYMEHTAIINH.

Braoems:
— MeToJaMH Toa0Opa  TEXHOJIOTUYECKOTO  OOOpPYJOBAaHMS, METOJaMH  YIIPaBJICHUS
TEXHOJIOTUICCKHMH IPOIIeCCaMU TIPOU3BOICTBA,

— MCTOAaMH OCYIICCTBIICHUA TCXHOJOTMYCCKOI'o MpOoUeCC B COOTBETCTBUU C PCTIIAMCHTOM.

3. KpaTkoe coaep:kanue Iy CHUNIHHBI
HpOI/I?,BO}ICTBeHHaS[ IMpaKTHKa COCTOUT M3 JIBYX 3TAIlOB:
— O3HAKOMJICHHE C TEXHOJIOTHEH HAHECEHHS Pa3TUYHBIX BUIOB MOKPBITHIA;
— MPAKTUYECKOE OCBOCHHE TEXHOJIOTHYECKUX TMPOIIECCOB M METOJIOB WX KOHTPOINS Ha



KOHKPETHOM IPEINPUITUN B FAIbBAHUYECKOM 1ieXe (MHIUBUIYyaIbHOE 3aJaHHe).

1. Os3HakoMJIEHHE C TEXHOJIOTHUEH HAHECEHUS  JJIEKTPOIMTUYECKUX  IOKPBITHH
OCYILLIECTBIIICTCSI B BHJE OHKCKYpCHMM Ha NPEANpUATHS COOTBETCTBYRoIlero npodwmid. Ilpu
MIOCEIICHUH MPEIIPUATHS U 03HAKOMJICHHS C €r0 JIEATeIbHOCThI0 00YUaIONIMIACs TOJKEH cOOpaTh
MmatepHal, HeoOXOAUMBIN Ui HOJrOTOBKU OTYETA 110 IMPAKTHUKE.

OTueT 1o MpaKTUKE BKIIIOYAET:

- HICTOPUYECKYIO CIPABKY O NPEANPUATHH;

- HOMEHKJIaTypy BBIIIYCKaeMOM MPOAYKLIUY;

- BUJIbl 1 HOPMBI PACXO0/Ia ChIPHEBBIX MaTEPHAJIOB;

- OIMCAaHUE OCHOBHBIX TEXHOJIOTMYECKUX MPOLIECCOB IPOU3BO/ICTBA;

- METOIbI ¥ (POPMBI KOHTPOJISI TEXHOJIOTHYECKUX TPOIIECCOB;

- MEpONPUATHS 110 YCTPAHEHUIO OTKJIOHEHUH (HapylIeHui) peXKUMHBIX TapaMeTpOB paboThI
000pyOBaHUs ¥ TEXHOJIIOTUYECKUX ITPOLECCOB.

2. IlpakTHuecKoe OCBOCHHE TEXHOJIOTMYECKUX IPOIIECCOB Ha KOHKPETHOM IpeNNpUATHU
oOy4aromuiics OCYLIECTBISIET B COOTBETCTBUM C HWHAMBUAYAJIBbHBIM 3a/laHUEM 110 IPAKTUKE,
KOTOPOE BKJIIOYAET:

- U3y4YEHHE aCCOPTUMEHTA BBIITYCKAEMOW MPOIYKIMH, UX BUIOB U MapoOK;

- TpeboBanus 'OCT P u apyroil HOpMaTHBHOHN JOKYMEHTAllMM K KAa4eCTBY BBIITYCKaeMOH
IPOTYKIIHH;

- U3yYEHUE ChIPHEBBIX MAaTEPUAIIOB U METOI0B BXOAHOT'O KOHTPOJIS;

- U3Y4YE€HHE IapaMeTPOB TEXHOJIOIMUYECKOI0 Mpoliecca, MPEAYCMOTPEHHBIX B pErJaMeHTe, U
METO/I0B €r0 KOHTPOJIS;

- omucaHue BUAa MW TUHa OOOpYIOBaHWS ISl  OCYIIECTBJICHHS KOHKPETHOTO
TEXHOJIOTUYECKOT0 MpoLecca;

- IeNCTBUS OOCIIYKMBAIOLIETO IIEPCOHAja IPU YPE3BbIYANHBIX CUTYALIUSX.

IIpy BBIMOJHEHMM MHIUBHIYaJIbHOTO 3a/laHUsl CTYACHT JIOJDKEH coOpaTh MaTepHalbl 110
CTPYKTYp€ IPEIIPUITHSI, METOJIaM YIIPaBJICHUs, CUCTEME CObITa TOTOBOW MPOIYKIIMH.

4. O0bemM NpPoOM3BOACTBEHHO MPAKTHKHU

o B 3auerneix | B akamgem.

Bun yuebHoit paboTbl

eINHULIAX. yacax
OO01mast TpyA0€MKOCTh TUCIUTUINHBI TI0 Y4eOHOMY TIaHy 3 108
CamocrosrenbHas padora (CP): 3 108
[Tocemenue npennpusTuit 1,0 36
Pabota Ha nmpeanpuaATHN MO0 WHANBUAYAILHOMY 33/IaHUIO 15 54
[ToaroroBka M caya OTYETA MO MPAKTUKE 0,5 18
Buja uTOroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM - 3a0

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIIHHBI
«IIpexauminomuas npaktuka» (b2.11.2)

1. Ilenp mMpakTUKH — 3aKPETUIEHUE TEOPETUUECKUX 3HAHUM M IPAKTUUECKNUX HABBIKOB, MOJYyYEHHBIX
B IIpo1iecce 00yueHus 1o nporpamMMe OakajiaBpuara; IpruoOpeTeHUe NPaKTHUECKOro OIbITa padOThI
C UCTOYHMKAMU HAayYHO-TEXHHYECKOH MH(OpPMALIMH, OMbITa MOCTAHOBKU W BBITIOJIHEHUS HAy4YHO-
UCCIIIOBATEIbCKUX M IPOEKTHBIX 3a/ad; OBJIAZICHHE METOMO0JIOTHEH M MeTojaMu 00paboTKU
pe3ybTaTOB HMCCIENOBAHUSA; COOpP, MOATOTOBKA M aHAIW3 MAaTEpUAIOB MO TEMAaTUKE BBITYCKHON
KBaJIM(DUKALIMOHHOM paboTHI.

2.B pe3yabTaTe H3y4YeHUs1 AMCUMIIMHBI 00y4aloMiicsl 10 nporpaMme 0akajgaBpuara
JMOJIKEH:
Obnadams CIETYIONTUMA KOMITETCHIIHSIMU:



CIIOCOOHOCTBIO pabOTaTh B KOJJIGKTHUBE, TOJIEPAHTHO BOCIPUHUMATh COIHAJIbHBIE,
STHUYECKHE, KOH(ECCHOHAIbHbIE U KYIbTYpPHBIEC Pa3IHuus;

CIOCOOHOCTHIO ¥ TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTHUECKHUI MPOIECC B COOTBETCTBUU C
pEerJsaMeHTOM U HUCIIOJIb30BaTh TEXHUYECKHE CPEACTBA [UJII U3MEPEHUS OCHOBHBIX
napamMeTpoB TEXHOJOTMYIECKOTO MPOIiecca, CBOMCTB chiphs U npoaykiuu (ITK-1);
TOTOBHOCTBIO NPUMEHSTh aHAJUTUYECKHE W YHCICHHBIE METOJABI PEIICHHs MOCTAaBICHHBIX
3aJ1a4, UCIOJIb30BaTh COBPEMEHHbIE NHPOPMAIIMOHHbBIE TEXHOJIOTHH, IPOBOJIUTE 00pabOTKY
nHpOpMallUM C  HCIOJIB30BAHMEM MPUKIATHBIX MPOTPAMMHBIX  CpPeAcTB  cdepbl
npodeccnoHaNbHOM AESITEeNbHOCTH, UCIIOJIb30BAaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U
0a3bl JaHHBIX B CBOEH MpodeccnoHanbHOi 007acTH, MaKeThl MPUKIAJAHBIX MPOTpaMM s
pacdera TeXHOJOrHYECKUX napameTpoB obopynosanus ([1K-2);

TOTOBHOCTBIO HCIOJB30BaTh HOPMATUBHBIE JOKYMEHTBI MO KayeCTBY, CTaHIApTU3ALUU U
cepruUKalMM TMPOAYKTOB UM  U3JENHHA, SJIEMEHThl SKOHOMHYECKOrO0 aHajiu3a B
npaktuyeckoi aestensHoctu (ITK-3);

CHOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHMYECKHE pEeUIeHHs TMpu pazpaboTke
TEXHOJIOTUYECKHUX MPOIIECCOB, BHIOMPATh TEXHUUYECKUE CPEACTBA U TEXHOJOTHH C y4ETOM
9KOJIOTMYECKUX TocieaAcTBH ux npumeHenus (ITK-4);

CIOCOOHOCTBIO HMCMOJB30BaTh IMpaBWIa TEXHUKH OE30MaCHOCTH, MPOU3BOJCTBEHHON
CaHUTApUU, MOKAPHOU OE30MACHOCTH U HOPMBI OXpaHbl TPYAd, U3MEPSATh U OICHUBATH
napaMeTpsl MPOU3BOJACTBEHHOTO MUKPOKJIMMATA, YPOBHS 3albIJICHHOCTH U 3ara30BaHHOCTH,
ryma, ¥ BUOpaiuu, ocsereHHoctd padbounx mect (ITK-5);

CIIOCOOHOCTBIO HaJa)XKUBaTh, HACTpaMBaTh W OCYIIECTBIATH MPOBEPKY OOOpYIOBaHUS U
nporpamMiubix cpeacts (ITK-6);

CIIOCOOHOCTBIO aHAJIM3MPOBATH TEXHUYECKYIO TOKYMEHTAlHIO, OJ0UpaTh 000pyI0oBaHuUE,
TOTOBHTH 3asBKH Ha MPUOOpeTeHre U peMoHT obopyaoBanus (I1K-9);

CIIOCOOHOCTBIO  NMPOBOJAWTH aHAIM3 CBHIPhS, MAaTEPHAIOB ¥ TOTOBOH MPOAYKIIWH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3za ([1K-10);

CTIOCOOHOCTBIO BBISBIISITH M YCTPAHATH OTKIIOHEHHUS OT PEKHUMOB PabOTHI TEXHOIOTUIECKOTO
000pyI0BaHUs M MMapaMeTPOB TeXHoorndeckoro mpouecca (IK-11);

CMOCOOHOCTBIO IUIAHUPOBAaTh M TMPOBOAUTH (U3NYECKHE U XMMHUYECKHE SKCIEPHUMEHTHI,
IPOBOJUTH 00PabOTKY MX PE3YyJIbTaTOB M OIEHUBATH MOTPEUTHOCTH, BBIIBUTATh THIIOTE3BI U
yCTaHABJIMBATh TPAHUIIBI UX TIPUMEHEHUS, IPUMEHSATh METOJIbI MATEMAaTHIECKOTO aHAIHN3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepruMeHTanbHoro uccienoBanus (I1K-16);
TOTOBHOCTBIO TMPOBOAMTH CTaHJAPTHBIE U CEPTU(UKAMOHHBIE HCIBITAHUS MAaTEpUaIoB,
u3Jenui 1 TexHonorndeckux mpoieccos (ITK-17);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAaHME CBOMCTB XUMHMUYECKHX 3JIEMEHTOB, COCIMHEHUH U
MaTepualioB Ha UX OCHOBE JIJIs pelIeHUs 3a1a4 npodeccnonansHol nesitenprocty (I1K-18);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMS OCHOBHBIX (DM3MYECKHX TEOPHH [UIs peIIeHUs
BO3HUKAIOMINX (PU3NYECKUX 33]a4, CAMOCTOATENBHOTO MPpUOOpeTeHus: (pU3NYecKnX 3HAHUH,
JUIs. TIOHUMaHMsI IPUHLIUIIOB pabOThl MPHUOOPOB M YCTPOUCTB, B TOM UHUCIIE€ BBIXOIAIINX 3a
npejiesbl KOMIIETEHTHOCTH KOHKpeTHOoro Hampasienus (I1K-19);

TOTOBHOCTBIO W3Yy4aTh HAYYHO-TEXHUYECKYIO HH(POPMAIUIO, OTEUECTBEHHBIN U 3apyOeKHBIN
ombIT 1o Tematuke uccienoBanus (I1K-20).



3name:
— OCHOBBI OpraHU3AIMH U METOJOJIOTHIO HAYUYHBIX UCCIIEOBAaHUM;

— COBPEMEHHbBIEC Hay4YHbIE€ KOHLICTILIUY TEXHOJIOIUU IEKTPOXUMUYECKHUX IIPOLIECCOB;
— CTPYKTYpPY ¥ METOJBI YIIPABIICHHUS] COBPEMEHHBIM IIPOU3BOICTBOM.

Ymemo:
— paboTaTh C TEKCTAMHU HAYyYHBIX CTATEH OTEUECTBCHHBIX M 3apyOC)KHBIX HAYYHBIX )KYPHAJIOB,
MOJIb30BAaThCS  HAYYHO-CIPABOYHBIM  ammapaTtoM, O(OPMIISATh Pe3yIbTaThl HAyYHBIX
HMCCIICIOBAHMIA;

— HCIIOJIb30BaTh IMOJYYCHHBIC TCOPCTUYCCKUC 3HAHUA JIA KOppGKTHOfI IIOCTAaHOBKHK 3a1aa4
HCCICI0BAaHUs B obactu QJICKTPOXUMHUYCCKUX IMPOLICCCOB.

Braoems:
— HaBBIKAMH CaMOCTOSITEJIbHOW HAay4YHO-UCCIIEIOBATCIBCKOW JICATEIIBHOCTH, pabOThl C
UCTOYHHUKAMHU HAy4YHOU WH(pOpMAIINH, peeprupoBaHHs HAYYHBIX MyOJIMKAIIN;

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

TemaTuka npeaauIIOMHON MPAKTUKHU CTYAEHTOB OakajaBpuaTa OINpeleseTcs] TeMAaTUKOM
UX BBITYCKHBIX KBAJH(PHUKAIMOHHBIX PabOT M MOXKET MPOBOJUTHCS B HAYYHO-UCCIIEIOBATEIHCKOM
WIA TPOEKTHOM (opmare (IIpU BBHINOJHEHUM HAy4YHO-HCCIIEJOBATEIbCKON WM PacyeTHO-
MPOEKTHON pabOTHl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass — INPakTHKa — IPOXOJUT B HAydyHBIX  JJaOOpaTopHsX,
TEXHOJIOTUYECKUX TOAPA3ACICHUSIX, WHPOPMALMOHHBIX IEHTPaX HayYHO-UCCIEI0BATEIbCKON
opraHu3alui Win B Jaboparopusx Bbimyckaromeit kadenpsr PXTY um. JI. U. Menneneesa.
CTyneHThl 3HAKOMSTCS C TEeKylled paboToil jabopaTopuM, OCBaMBAIOT METOJABI HCCIIECIOBAHUS
ANIEKTPOXUMHUYECKUX TpolieccoB o TemaTnke BKP, mpoBoasaT oTaenbHble PU3NKO-XMMUUYECKHE U
TEXHOJIOTMYECKHE UCIIBITaHUs, IPUOOPETAIOT HABBIKH IMOMCKA HAyYHO-TEXHUUECKON NHPOpMAIUHU U
paboThI ¢ 6a3aMM JaHHBIX, Y4aCTBYIOT B 00pa0OTKe pe3yIbTaTOB MCCIIEIOBaHUS U OATOTOBKU UX K
nyOIMKauy.

[IpenaumnioMHas NMpakTUKA CTYIEHTOB, BBIIOJIHSAIOIINUX PAaCUETHO-NIPOEKTHYIO BBITYCKHYIO
KBaJIM(UKAIIMOHHYIO paloTy, IPOXOJUT B IMPOU3BOJCTBEHHBIX I€XaX M TEXHUUYECKHUX OTJENax
IPOMBINUIEHHOTO  mpeanpustus. CTyAeHTbl 3HAKOMATCS CO  CTPYKTYpOM — NpPENIpHUATHSA,
HOPMAaTHUBHO-TEXHOJIOTHYECKOM TOKYMEHTALMEH, PErJIaMEHTaMM IPOU3BOJICTBA, U3y4YalOT CUCTEMY
MEHEPKMEHTAa M KadyecTBa NpoayKuuu. OCHOBHOE BHUMAaHME YAEIAETCS IMPAKTHUYECKUM BOIIPOCaM
(GYHKIIMOHUPOBAHMUSI ~ TEXHOJOTMYECKMX JIMHUA  MPOU3BOJACTBA  MPOAYKLMH, Mpobdiaemam
JIMarHOCTUKU Opaka TOTOBOM NPOAYKIMM M MEPONpPUATHSAM IO €ro YCTPaHEHHUIO, BOIpocaM
MHTEHCU(PHUKAUN pabOThl TEXHOJOTUYECKHUX JIMHUH.

Bo Bpems mpoxoxkaeHHsl MPeJAUIIIOMHON MPaKTHUKU CTYIAEHThl COOMPAIOT MaTepuabl 1o
TEMaTHKE BBIMYCKHON KBaTM(UKAUUOHHOW pPAaOOTHI, aHaJIU3UPYIOT HUX, HAMEYAlOT OCHOBHBIE
HaIpaBJIeHUs U 33]a4d paObOThl, BBIPAOATHIBAIOT METOIOJIOTHIO PEIIEHUS 3TUX 3ajau.

4. O0beM npeIMIIOMHOM IPAKTHKH

o B 3auerHBIX B akanmem.
Bunast yueOHoM paboTh

eIIMHUIIAX Jyacax
OO6masi TpyA0eMKOCTh MPAKTUKH MO Y4eOHOMY NJIAHY 9 324
CamocrositensHas padora (CP) 9 324

Bun xoHTposIs: 3aUeT ¢ OLEeHKOM — 3a0




AHHOTaNUA
padoueil mporpaMMbl
rocyaapcrBeHHoii utoropoii arrecranun (b3)

1. Heas rocyarapcTBeHHOil HMTOroBOil aTTrecTalMM — OOBEKTUBHAs OICHKA YPOBHS
c(hOPMUPOBAHHOCTH  OOIICKYJBTYPHBIX, OOMENPOPECCHOHANIBHBIX W MPO(PECCHOHATBHBIX
KOMIIETEHIIMI BBITYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTH K BBIOJHEHHIO MPO()ECCHOHAIBHBIX
3ajad.

3agayd  rocyJapcTBEHHOl WTOrOBOH AaTTeCTAMM — YCTAaHOBJICHHUE COOTBETCTBHUS
COJIep’KaHusl, ypPOBHS M KadecTBa MOATOTOBKHU BbiyckHUKa TpeboBanusM ®I'OC BO; moTuBanus
BBIIIYCKHUKOB Ha JajibHEiilllee MOBBIIIEHHE YpPOBHS KOMIIETEHTHOCTH B U30paHHON cdepe
npoeCCHOHATILHON EATEIbHOCTH Ha OCHOBE YIIIyOJIEHUS! M PACIIMPEHUs TOJTYYEHHBIX 3HAHUN U
HABBIKOB IyTeM IMPOJOJDKEHHUS I03HABATEIbHOW JAESITENbHOCTH B cdepe MpPaKTHUECKOTo
MIPUMEHEHHUS 3HAHUN U KOMIIETEHLIH.

2. BbIyCKHUK, OCBOUBIIM NMPOrpaMMy 0aKajJaBpuara, J0JIKeH:

Obnadamys CleAyIOMKAMHA OOIIEKYIbTYPHBIMH KOMITETCHIIASMHU:

— CIIOCOOHOCTBIO HMCHOJIB30BaTh OCHOBHI (punocodckux 3HAHUIM Ui (HOPMUPOBAHUS
MupoBo33peHueckoi mosuimu (OK-1);

— CIOCOOHOCTBIO AHATTU3UPOBATH OCHOBHBIE 3TAIbl U 3aKOHOMEPHOCTU UCTOPUUYECKOTO
pasBuTHs 001IecTBa 111 GopMUpOBaHUs rpaxkaanckoi nosuiwn (OK-2);

— CIIOCOOHOCTBIO HCIOJIB30BAaTh OCHOBBI IKOHOMUYECKUX 3HAHMI B Pa3NUYHbBIX cepax
xusnenestensaoctu (OK-3);

- CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI NPAaBOBBIX 3HAHMK B PaziIMuUHBIX chepax
nesreiapaoctr (OK-4);

- CIOCOOHOCTBIO K KOMMYHHUKAIIMM B YCTHOW M MHCbMEHHOW (popMax Ha pycCKOM U
MHOCTPAaHHOM SI3BIKAX JUISl PEIICHUS 3a/1a4 MEXIMYHOCTHOTO M MEKKYIBTYPHOTO B3aUMOICHCTBUS
(OK-5);

- CIOCOOHOCTBIO PabOTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPHHUMATH COLMANIBHBIE,
STHUYECKHE, KOH(eCCHOHANIbHBIE U KYAbTypHbIe pasinuus (OK-6);

- CIIOCOOHOCTBIO K caMOopraHu3anuu u camoobpasosanuto (OK-7);

- CIIOCOOHOCTBIO HCIIONIb30BATh METO/ABI U MHCTPYMEHTHI (PU3MUECKON KYIbTYPBI IS
obecriedeHus TOJHOICHHOM COIMaNbHOI U mpodeccuoHanbproi aestensHocTd (OK-8);

- CIIOCOOHOCTBIO UCTONB30BaTh MPUEMBI OKa3aHUs MEPBOIl MOMOIIM, METO/IbI 3aIIUTHI
B YCJIOBHSIX upe3BbIyaiiHbix cutyaruit (OK-9).

Obnadams crenyroumMu 001menpohecCuOHATbHBIMA KOMIIETEHITUSMU:

- CHOCOOHOCTBIO U TOTOBHOCTBIO HCII0JIB30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIHH B podeccnonanbHoi nesitenproct (OI1K-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3MUECKOM KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTAX, CTPOCHMM BeUIeCTBA JUIsl  [TOHUMaHUS
OKpyXaromiero mupa u siieanit npupozsl (OI1K-2);

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUSA O CTPOEHUHU BEIIECTBA, NPUPOJE XUMUUYECKOU
CBSA3M B PA3JIMYHBIX KJIaccaXx XMMHUYECKUX COEAMHEHHUU JUIsl IOHUMAaHUS CBOWCTB MaTepHalloB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAOINX B oKpyxkatoreM mupe (OITK-3);

- BJIaJICHUEM TIIOHUMaHUs CYIIHOCTH M 3HAauYeHUs HH(POpMauuM B Pa3BUTUHU
COBPEMEHHOI0 MH(POPMALIMOHHOTO OOIIEeCTBA, OCO3HAHMS OMACHOCTH M YrpO3bl, BO3HUKAIOIIUX B
TOM TIpolecce, CHOCOOHOCTBIO COONIOJATh OCHOBHBIE TpeOOBaHUS  HMH(OPMAIMOHHON
0€30MacHOCTH, B TOM YHKCIIE 3alUThI TocynapcTBenno TaiHbl (OITK-4);



- BJIQJICHHEM OCHOBHBIMM METOJAaMH, CHOCOO0aMHU U CpPEACTBAMHM  IOIYYECHHS,
XpaHeHus, TepepadoTKu WHOOpPMAIMK, HaBbIKAMH pa0OTHl C KOMITBIOTEPOM KaK CpPEICTBOM
ynpasienus uadopmarmeii (OITK-5);

— BJIQJICHUEM OCHOBHBIMH METOJIaMH 3aIllUThl MPOW3BOJACTBEHHOTO TMEPCOHANA H
HaCeJICHHS OT BO3MOYKHBIX ITOCIICACTBUI aBapwii, kaTacTpod, cruxuiinbix 6eacteuii (OITK-6).

Obraoams  Tpo(HECCHOHATLHBIMA ~ KOMIICTCHIIUSIMH,  COOTBETCTBYIOIIMMH  BHJIaM
podecCHOHAIBHOM JAEATEIbHOCTH, HA KOTOPbIE OPHEHTHPOBAHA IPOrpaMMa OakaiaBpuaTa:
—  CIIOCOOHOCTBIO W TOTOBHOCTBIO OCYHICCTBIISITh TEXHOJIOTMYECKHI TIpolecc B

COOTBETCTBUM C PEIIAMEHTOM U HUCIIOJIb30BaTh TEXHUUYECKUE CPEJICTBA ISl U3MEPEHHs] OCHOBHBIX
HapaMeTpOB TEXHOJIIOIMYECKOro MpoLecca, CBOMCTB chipbs u npoaykuuu (I1K-1);

— TOTOBHOCTHIO TPUMEHATh AHAIUTHUYECKHE M  YHUCIEHHBIE METOJAbl  pEIIeHUs
MIOCTABJICHHBIX 3aJ1a4, MCIIOJIb30BaTh COBPEMEHHBbIE MH()OPMAIMOHHBIE TEXHOJOTHWH, MPOBOAUTH
00paboTKy HHpOpPMALMU C HCHOJIb30BAHUEM MPUKIAAHBIX IPOIPAMMHBIX CPEICTB Cepbl
npo¢eCCHOHATIBHON AEATENbHOCTH, UCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTMU M 0a3bl
JAHHBIX B CBOEW NpodeccHoHanbHOM 001acTH, HakeThl MPHUKIAIHBIX HPOrpaMM JUls pacyera
TEXHOJIOTHYECKUX apaMeTpoB obopymosanus (ITK-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh HOPMATHBHbBIE JOKYMEHTHI 110 KayeCTBY, CTaHAApPTU3ALUU
U CepTU(UKAIMU MPOAYKTOB U M3ACIHUM, 3JIEMEHThl SKOHOMHUYECKOrO aHaliM3a B IPAKTUYECKOM
nesreiapaoctr (ITK-3);

—  CIIOCOOHOCTBIO TNPUHMMATh KOHKPETHbIE TEXHHUYECKHE pELIeHHs IpH pa3paboTke
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEICTBA W TEXHOJOTMH C YYeTOM
9KOJIOTHYECKUX TOchaecTBUi X npumenenus (I1K-4);

—  CIIOCOOHOCTBIO HCIIONIB30BaTh IpaBHJa TEXHUKH OE€30MMaCHOCTH, IMPOU3BOICTBEHHOMN
CaHMTapUH, OKAPHON 0E30MACHOCTU U HOPMBI OXpaHbl TPy, U3MEPATh U OLEHUBAThH MaPAMETPHI
IPOM3BOJICTBEHHOTO MUKPOKJIMMATa, YpPOBHS 3albUIEHHOCTH M 3ara3oBaHHOCTH, IIyma, U
BUOpaImu, ocBeneHHocTy pabounx mect (ITIK-5);

—  CIIOCOOHOCTBIO HaJla)KMBaTh, HACTPAMBATh M OCYLIECTBISATH IPOBEPKY 000PYIOBaHUS U
nporpammusix cpeacts (ITK-6);

— CIIOCOOHOCTBIO  aHAJIM3MPOBATh  TEXHUYECKYI  JOKYMEHTAIMIO,  IOAOUpPAaTh
00opy0BaHUe, TOTOBUTD 3asIBKH Ha IIPHOOpeTeHue 1 peMoHT obopynoBanus (ITK-9);

—  CIIOCOOHOCTBIO TPOBOJIUTH AHAINW3 CHIPhSl, MaTEpUANIOB M TOTOBOH TPOIYKIIWH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a (ITK-10);

—  CIIOCOOHOCTBIO  BBIBIISITh W YCTPAHATh OTKIOHEHUS OT PEXHMOB pabOTHI
TEXHOJIOTHYECKOTO 000pYyI0OBaHHS U TTapaMeTpoB TexHoJorunueckoro mporecca (ITK-11);

—  CIIOCOOHOCTBIO TJIAHUPOBATH U MPOBOAUTH (PU3MUECKUE U XMMUYECKHE SKCIIEPUMEHTHI,
POBOIUTH 00pabOTKY WX pE3ylbTaTOB M OIEHHBATH MOTPENIHOCTH, BBIABHTATh THIIOTE3BI U
YCTAaHABJIMBATh TPAHMIBI WX TPUMEHEHHUs, TMPUMEHSTh METOIbl MATeMaTHYECKOTO aHalnu3a W
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienosanus (I1K-16);

— TOTOBHOCTBIO MPOBOJMTH CTAHJAPTHBIE M CEPTU(UKALMOHHBIE HCIIBITAHUS MAaTepHAJIOB,
u3zieui u TexHonoruueckux mnpoieccos (ITK-17);

— TOTOBHOCTBIO HCHOJb30BATh 3HAHWE CBOMCTB XMMHUYECKUX DJIEMEHTOB, COCAMHEHUHN U
MaTepualioB Ha UX OCHOBE JUISI pelIeHus 3a1a4 npopeccuonansHoi nesiteabrocty (I[1K-18);

— TOTOBHOCTBHIO HCHOJb30BAaTh 3HAHHS OCHOBHBIX (DU3MUYECKHX TEOpUIl I pelieHUs
BO3HHUKAIOIMINX (U3UUECKUX 3ajad, CAMOCTOSITENIBHOIO NMPHOOpeTeHUs (PU3MUECKUX 3HAHUHM, AJIS
NOHUMAaHMs MPUHIUIOB PabOThl MPUOOPOB M YCTPOWCTB, B TOM YHCJIE BBIXOASIIUX 32 MpPEAesbl
KOMITETEHTHOCTH KOHKpeTHoro Hanpasnenus ([1K-19);



— TOTOBHOCTHIO HM3y4aTh HAYYHO-TEXHHUYECKYI0O WH(OPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaThke uccieaoBanus (ITK-20).

3aBepuIaronIMM 3TarnoM OoO0ydYeHHus 1Mo HampasieHuto moaroroBku 18.03.01 Xumwuueckas
TEXHOJIOTHS, MO0 Tpopmiro «TeXHONOTHS SIEKTPOXUMHUYESCKUX MPOU3BOJCTBY» SBIISETCS 3allUTa
BBITTYCKHOHM KBaJIM(PUKAIIMOHHOM pabOThI OakaaBpa.

B pesynbrare mnpoXO0KIE€HUS TOCYAApPCTBEHHOW WTOTOBOM arTecTalvy (BBIMOIHEHUS
BBIMTYCKHOM KBaTU(UKALUOHHON pabOThI) CTYIEHT JIOJIKEH:

3nams:

— MOpPSAA0K OpraHU3alMH, INIAHUPOBAHUS U IPOBEJCHUS HAyYHO-HCCIIEe10BaTEIbCKIX paboT
C MCIIOJIb30BAaHUEM TOCIIETHUX HAYYHO-TEXHUYECKHX JTOCTHKEHUN B TaHHON 00J1acTH;

— OCHOBBI M 32aKOHOMEPHOCTH JIEKTPOXUMHUYECKHUX IIPOLECCOB OCAKICHUS METAJUIOB U
OKCUAMPOBAaHMS IOBEPXHOCTH;

— (PUBHKO-XMMHUYECKUE OCHOBBI MIEKTPOCUHTE3a OPIraHUYECKUX U HEOPTaHUUECKUX
BELIECTB, IPUMEHSTh 3TU 3HAHUS Ha IIPAKTUKE;

— OCHOBHBIE TpeOOBaHMSA K IPECTABICHUIO PE3YIIHTATOB MTPOBEACHHOTO UCCIICIOBAHUS B
BUJIE HAYYHOI'O OTYETA, CTaThU WIN JOKJIALA;

Ymemn:

— CaMOCTOSTENBHO BISIBIISITH IEPCIIEKTUBHBIE HAIIPABJIEHUS HAYYHBIX MCCIIEI0BaHUM,
000CHOBBIBaTh AKTYaJIbHOCTh, TEOPETUUYECKYIO U MPAKTUYECKYIO 3HAYMMOCTb IPOOJIEMBI,
IIPOBOAMTD IKCIIEPUMEHTAIIBLHBIEC NCCIIEJOBAHMS, AaHAJTM3UPOBATh U UHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTaThI;

— OCYILECTBIISITH TIOUCK, 00pabOTKy M aHAIN3 HayYHO-TEXHUYECKOW WH(POPMALIUHU TI0 TEME
BBINOJIHSAEMON pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX TPUOOpPax, OPraHU30BBIBATH IPOBEICHUE SKCIIEPUMEHTOB U
UCIBITaHUH, IPOBOJIUTH UX 00pabOTKY U aHAIM3UPOBATh PE3YyJIbTAaThI;

Braoemy:

— METOJIOJIOTUEN U METOJIUKON IPOBEJEHUS HAYYHBIX HCCIICIOBAHUI; HABBIKAMHU
CaMOCTOSITENIbHON HAYYHON U MCCIe0BaTENbCKON paboThI;

— HaBbIKaMU palbOTHI B KOJIJIEKTUBE; COBPEMEHHBIMHM METO/IaMU UCCIIEJOBaHUS U aHaIN3a
MOCTaBJIEHHBIX MPOOJIEM;

— CcHocOOHOCTBIO PelIaTh NOCTaBIEHHbBIE 33/1a4H, UCTIONb3Yysl YMEHUS U HAaBBIKH B
OpraHM3ali HayYHO-HCCIEA0BATENbCKUX U TEXHOJIOTMUECKUX padoT.

3. Kparkoe coaep:kanue rocy1apCTBeHHON HTOrOBOH aTTeCTALMH

l'ocynapcTBeHHass MTOroBas arrecTanusi OOydaloImUXCcs B (QOpME 3allUThl BBITYCKHON
KBAJTM(PHUKAIIMOHHON pabOTHI MPOBOAUTCS TOCYAAPCTBEHHOM SK3aMeHanlMoHHOH koMuccueit (I'9K).
3amuTa BBINTYCKHON KBaIM(PHUKAIIMOHHON palOOoThI ABISETCS 00s3aTENIbHOM MPOLEAypOrd MTOrOBOM
roCyJapCTBEHHOM aTTECTAllMU CTYJCHTOB BBICIINX YYEOHBIX 3aBEJCHUH, 3aBEpIIAIONINX 00yUeHHE
10 HaNpaBJIeHHUIO MOJArOTOBKU OakanaBpuara. OHa IPOBOAUTCA MyOJIMYHO HA OTKPHITOM 3acelaHUuU
['OK cornacHo yTBEp)KIEHHOMY JleKaHaTOM rpaduKy, Ha KOTOPOM MOTYT IpPHCYTCTBOBAaTh BCE
XKeJaroIue.

Marepuaisl, IpeCTaBIIEMbIE K 3aIIUTE:
BBIMMYCKHAas KBaIM(UKAIIMOHHAs padoTa (OSICHUTENbHAS 3alKCKa);
3ajanue Ha BeinojaHeHue BKP;
oT3bIB pykoBoautens BKP;
peuen3us Ha BKP;



npe3eHTanus (pa3IaTOYHbI MaTepHall), OAMUCAHHAS PYKOBOAUTEIICM;
JIOKJIazI,.

B 3amaun I'OK BXOIAT BBIABJICHHE TMOJATOTOBIEHHOCTH CTYyJEHTa K MpodecCHOHATbHON
NCATCIIBHOCTHU U HpI/IHSITI/Ie pemeHI/m O BO3MOXXHOCTHU HpI/ICBOCHI/ISI eMy KBaJII/I(l)I/IKaLII/II/I «6aKaJ1aBp».
Pemenre o mpucykIeHUH BBITYCKHUKY KBUTM(PUKAINK «OaKagaBp» MPUHUMACTCA Ha 3aceJaHuu
FQK HpOCTLIM 6OJILI_HI/IHCTBOM HpI/I OTKprTOM TOJIOCOBAHHUHN YJICHOB KOMHUCCHMH HAa OCHOBAHUU
PE3yIbTATOB UTOTOBBIX MCIBITAHUM. Pe3ylbTaThl ONPEneaOTCS OIIEHKAMH «OTJIMYHOY, «XOPOIIOY,
((y,[[OBHGTBOpI/ITeJIBHO», <<Hey,IIOBJIeTBOpI/ITeHLHO».

OOyuaromuiicsi WMEeT IMpaBO IMOAaTh B alC/UBIIIUOHHYIO KOMHUCCHIO aNeJUIAIHI0 O
HapyIIEeHNH, TI0 €T0 MHEHHUIO, YCTAHOBJICHHOU MPOIICAYPHI 3aIIUThI

4. O0beM rocy1apCcTBEHHOM UTOTOBOM ATTECTALUM

l'ocynapcTBeHHass uTOroBasl aTTecTallUsg NPOXOAUT B & ceMecTpe Ha 0Oa3e 3HaAHMI,
MOJYYCHHBIX CTYJCHTaMU NpU H3y4YeHUW auciuIimH HampasieHus 18.03.01 Xwumuyeckas
TEXHOJIOTHS TPOPIIb « TeXHOIOTHS HEOPTAHUUYECKUX BEIIECTBY.

KonTponb 3Hanuit 00ydaromuxcs, HoJy4eHHBIX IPU OCBOCHHH OCHOBHOI 00pa3oBaTeNbHOM
POrPaMMBbI, OCYIIECTBISICTCS B ()OpMe 3alIMThl BBITYCKHOW KBaTU(UKANUOHHOW pabOThIl M
MPUCBOEHUS KBaTU(UKALIUU «OaKamaBpy.

Bcero
Bunet yueGHoi paboThl B 3au. B akan. B acTpos.
el yacax yacax

OO01mast Tpy10eMKOCTb M CUUILIHHBI 110 6 216 162
Y4eOHOMY ILIaHy
CamocrositesbHas padora (CP): 6 216 162
B BKP

BITIOJIHEHHE, HAMCAaHUE U 0(hOpMIICHUE 6 216 216
Bua kourpoJs: 3amura BKP + +

4.8 ®akyabTATHBBI

AHHOTanus padoveil NPOrpaMmbl AU CHUNIIHHBI
«IlepeBox HayuHO-TexHHYecKOil tuTeparypb» (PT/.1)

1. Heab aucuMnIMHbI — MpuoOpeTeHne o0yJarmuMucs ooIie, KOMMYHUKaTUBHOW U
npoecCHOHANBPHOM KOMIETEHIIUN, YDOBEHh KOTOPBIX Ha OTAENBHBIX JTamax sI3bIKOBOU
MOJATOTOBKH  TIO3BOJISIET BBIMOJIHATH Pa3IMYHBIE BHIIBI TPOGECCHOHATLHO OPHEHTHPOBAHHOTO
MepeBojia B MPOU3BOJACTBEHHON W HAay4YHOH JEeSATENbHOCTH.

2. B pesyabraTe wu3ydyeHHs AUCHHUILIMHBI 00YYAKOUIUIICA MO MporpaMmme
0akajaBpHuaTa JOJIKEH:
Obnadams CIETYIONTUMU KOMITETCHIUSIMU:
- CHOCOOHOCTh K KOMMYHHKAIIMH B YCTHON M MUCbMEHHOM (popMax Ha PyCCKOM U MHOCTPAHHOM
SI3BIKAX JUTS PEHICHUS 33724 MEXINYHOCTHOTO M MEKKYIbTypHOT0 B3aumoeictust (OK-5).
- TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYIO HH(POPMAIINIO, OTEYECTBEHHBIN U 3apyOeKHBIN OIBIT
no temaruke uccienoanus (ITK-20);
3nams:
- OCHOBHBIE CTIOCOOBI TOCTHKEHUS IKBUBAJICHTHOCTH B MIEPEBOJIE;
- OCHOBHBIE MPUEMBI TIEPEBO/IA;
SI3BIKOBYIO HOPMY W OCHOBHBIC (DYHKIIHH SI3bIKA KaK CHCTEMBI,
- TOCTATOYHOE JIJIsl BHITTOJIHEHUS TIEPEBOIa KOJTMYECTBO JIEKCUUECKUX eUHUIL, Ppa3eoIoru3MoB, B
TOM YHUCJI€ COIMAITLHBIX TEPMUHOB U IMHTBOCTPAHOBETYCCKUX PealTnii;
ymemy:
- IPUMEHSATH OCHOBHBIC TIPUEMBI IIEPEBOJIA;
- OCYIIECTBIIATh MUChMEHHBIN MIEPEBOJ] C COOTIOICHNEM HOPM JIEKCHYECKOW YKBUBAJIEHTHOCTH,
coOI0ICHEM IPaMMaTHYECKIX, CHAHTAKCUYECKUX M CTUIIMCTUYECKUX HOPM;



- 0OpPMIISITH TEKCT MEePEeBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;
- OCYILECTBIISATH MIEPEBO/] C COOIIOIEHUEM HOPM JIEKCUYECKOM SKBUBAJICHTHOCTH, COOIIOIEHUEM
rpaMMaTHYECKUX, CHHTAKCUYECKUX U CTHIIMCTHUYECKUX HOPM TEKCTa MePeBOJia M TEMIIOPATIBHBIX
XapaKTEPUCTUK UCXOAHOIO TEKCTA;
enademsn:
- METOAMKOW TMPEANEpeBOAYECKOr0 aHajgh3a TEKCTa, CHOCOOCTBYIOUIEH TOYHOMY BOCHPHUSATHIO
HCXOJIHOTO BBICKA3bIBAHUS;
- METOJIMKOH MOJTOTOBKH K BBIIIOJHEHHUIO MEPEBOAA, BKIIOUYAs MOUCK MH(POPMAIIUHN B CIIPABOYHOM,
CHEIMANIbHOM TUTepaType U KOMIBIOTEPHBIX CETSIX;
- OCHOBAMHU CHUCTEMbI COKPALICHHON MEPEBOJUECKON 3allMCHU MPU BHIMOJIHEHUH [IEPEBO/IA;
- OCHOBHOM MHOSI3bIYHOM TEPMUHOJIOTMEN CIIEUAIBHOCTH,
- OCHOBaMHU pe(eprupOoBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI MO CIIEHUATBHOCTH.
3. Kpatkoe cofep:kanue JUCUUIIUHBI:
Beenenue. Ilpenmer u poib mepeBofa B cOBpeMeHHOM oOiiecTBe. Pa3nuyHble BUIBI MEepeBOJA.
3amayn 1 MECTO Kypca B IMOATOTOBKE OakanaBpa TEXHUKU M TEXHOJIOTHH.

Mooy 1: Ilepeeoo npednosicenuii ¢ eudoepemennvimu ghopmamu Indefinite, Continuous.

1.1. CpaBHeHue MOpsiiKa CJIOB B aHTIIMHCKOM U PYCCKOM TpeyioxeHusax. [lepeBo mpoctoro
MOBECTBOBATEIHHOTO MPEATIOKEHUS HACTOSIIET0, OyIyIIEro u MpoIIeIIer0 BpeMEHH.
OCOOCHHOCTH TEepeBOa BONPOCHTENBHBIX W OTPHUIATENBHBIX MPEUIOKEHUH B Pa3TUYHBIX
BpEMEHaX.

1.2 TlepeBon npeanoxenwuii Bo Bpemenax Indefinite, Continuous. UteHne u mepeBo/ 1o Teme
"Xumus".

Mooyne 2. Ilepeod npeonodicenuii ¢ ucnonvzosanuem sudospemennvix gopm Perfect, Perfect
Continuous

2.1. IlepeBox npetokeHuit Bo Bpemenax rpymn Perfect, Perfect
Continuous (yTBepauTEIbHBIC, BOMPOCHTENIbHBIE M OTpHUATEdbHbIE (opMbl). OcoOEHHOCTH
yIOTpeOICHHs BCTIOMOTATEIbHBIX TI1aroJoB.

2.2 TlepeBox cTpamarenbHOro 3anora. TpyaHbie ciaydau mepeBoia CTpagaTeIbHOTO 3a10ra.

Urtenue u mepeBoj TekcToB mo Teme "Hayka u HayuHble MeTOAbl". AKTHUBH3AIUSA JIEKCHUKU
IPOYUTAHHBIX TEKCTOB.

2.3. [lepeBo MPUAATOYHBIX MPEIIIOKECHUH.

[Tpunarounslie moiexanue.

IIpunaTounblie ckazyeMsle.

[Tpunarounsle onpeenuTeNbHBIE.

[Tpunarodnsie 0OCTOSATENECTBEHHBIE, IPUIATOYHBIC TOTIOTHUTEIBHEIC.

2.4. Tunsl yCIOBHBIX MPEUIOKEHUI, TpaBUiIa 1 0COOEHHOCTH UX MEPEBOA.

[TpakTika nepeBoaa Ha npuMepax TekcToB o Xumuu, /[ 1. Menoeneege, Hayke u mexHonro2uu.

2.5. IlepeBoj peAsIOKEHHUH € y4eTOM MIpaBUiIa COrIacoBaHMs BpeMeH. [Ipsimast 1 KOCBeHHas peyb.
2.6. PaznuuHble BapuaHThI IEPEBO/IA CYIIECTBUTENBHOTO B IPETIOKEHHUH.

2.7. MoJjanbHbI€ T7arojisl 1 OCOOEHHOCTH UX MEPEBOJIa.
Pa3Butne HaBbIKOB MepeBojia o Teme "Hayka 3aBTparinero ans'".
2.8. CnenmanbsHas TepMuHosorus mo teme "Jlabopatopus'.
2.9. Cokpamenusi. Oco6eHHOCTH UX NepeBoja. Pa3BuTHe HaBBIKOB MepeBOa Ha MPUMEPE TEKCTOB
no teme "JlabopaTopusi, u3MepeHus: B XuMun'".
Mooynv 3. Ocobennocmu nepesooa npeoodiceHUll ¢ UCNONIb308AHUEM HETUUHBIX (hopMm enazond.

3.1. Henmunble (hopMBbI Taroa.

Nn¢punutuB (HeonpenenenHas Gopma riarosia). Posnb nHGUHUTHBA B IPEUIOKEHUH U BapHAHTHI
[IEPEBO/IA HA PYCCKUH A3bIK. [IpruacTus u repyHaui.

3.2. UnduHUTHBHBIE 000POTHI.

O6opoT nomnonHeHne ¢ MHGUHUTUBOM. BapuaHThl epeBoia Ha pyCCKuUil si3bIK. TepMHUHOIOTHS 110
teme "CoBpeMeHHbIE TEXHOJIOTHU".

3.3. OGoport noiexaiee ¢ THQUHUTUBOM. Pa3nnyHble BApHAHTHI IEPEBOJIA.

Tepmunosorus no teMe "XuMudyeckas TEXHOJIOTHS .

3.4. [lepeBoa MpUYACTHBIX 0OOPOTOB.



AOcomoTHBIN mpuyacTHEI OO0POT U BapyUaHTHI IEPEBO/IA.
Pa3BuTHe HaBBIKOB nIepeBoa 1o TeMe "Xumuueckast TEXHOJIOrus".
OO0r1ee KOJIMYECTBO MOIYIEH - 3.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunpr yueOHOM paboThl B sadernbix B akanem. yacax
eMHHLIAX

O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4 144
KonraktHas pa6ora (KP): 1.8 64
Jlex1uu yueOHbiM nianom He npedycmompeHl - -

ITpaxtuueckue 3ansatus (113) 1.8 64
JlabopaTopHbIe 3aHATHS YYeOHbIM NIAHOM He NPeOyCMOMPEHbl - -

CamocrositesbHas padora (CP): 2.2 80
YrpakHEHHUS IO COOTBETCTBYIONTUM pa3/ieiaM JUCIUIUTHHBI 2.2 80

Bua xoHTpoJA: 3aueT / IK3aMeH 3adet

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«'paxaanckas 3a1UTa B Ype3Bbl4aiiHbIX cutyanusax» (OT/.2)

1. Hesb AMCHMILUIMHBI - IOATOTOBUTH CTYAEHTA K OCMBICICHHBIM IPAKTUUYECKUM JEHCTBUAM 1O
o0ecreyeHnIo CBoel 6e30I1aCHOCTH U 3aIUThI B YCIOBUAX BOZHUKHOBEHHUS Ype3BbIYaiHOM
CUTYyAalMU IPUPOAHOT0, TEXHOTEHHOI'O ¥ BOEHHOT'O XapaKTepa.

3agaua U3y4eHUs CBOIUTCS K HOPMUPOBAHUIO YMEHUN M HaBBIKOB, IIO3BOJISIFOIMX HA OCHOBE
U3yUYEHHsSI OTIACHBIX M MOPAKAIONINX (PaKTOPOB YPE3BBIYAMHBIX CUTYalUH IPUPOIHOTO,
TEXHOT€HHOI'0 ¥ BOEHHOI'O XapaKTepa, APYruX OMAaCHOCTEH YMEIIO pelaTh BOIIPOCHI CBOEH
0€30I1aCHOCTH C MCII0JIb30BAHUEM CPEACTB CUCTEMBI I'Pa’KJaHCKOMN 3aIlUTHI.

2. B pe3yabTare 0cBOCHMS AUCHHUILINHBI 00y4YaIOIIHMIiCH 110 MPpOrpaMme
0axajaBpuaTAa 10JI/KeH:

Obnadoams CIEeAYOIUMU KOMIIETSHIIUSAMU:
- CITIOCOOHOCTBIO HUCITOJIB30BAaTh IPUEMBI OKa3aHUs MEPBOI MOMOILN, METOABI 3aLIUTHI B YCIOBHSIX
upe3Bbluaiiibix cutyarmii (OK-9);
- BJIaJICHUEM OCHOBHBIMHM METO/IAMH 3allUThI IPOU3BOJCTBEHHOTO MEPCOHAJA U HACEIEHUS OT
BO3MOXKHBIX MOCIIE/ICTBUIT aBapuii, kKatacTpod, ctuxuitabix oencrauii (OITK-6);
- CITIOCOOHOCTBIO MPUHUMATh KOHKPETHbIE TEXHUUECKUE PELICHUS PU pa3paboTKe
TEXHOJIOTUYECKUX MTPOLECCOB, BEIOUPATh TEXHUYECKUE CPE/ICTBA U TEXHOJIOTHH C YUETOM
9KOJIOTMYECKUX TociencTBrid ux npuMeHenus ([1K-4);
3HamMb:

- XapaKTepUCTUKU IPUPOIHBIX OE/ICTBUM, TEXHOTEHHBIX aBapuil U KaTacTpod Ha paaualoOHHO,
XUMHUYECKH U OMOJIOTMYECKU ONACHBIX 00BEKTaX, Mopaxaronye (pakTopbl Jpyrux OnacHoCTel;

- OCHOBBI BO3/IEMCTBUSI ONACHBIX (PAKTOPOB UPE3BbIUAHBIX CUTYAllMi Ha YEJIOBEKA U IPUPOIHYIO
cpeny, JOIYCTUMBbIE IIPEAEIIbHBIE KPUTEPUU HETATUBHOT'O BO3/IEHCTBUS;

- Mephbl O€3011aCHOTO MOBEAEHUS MpU NPeObIBaHUM B pailoHax (30HaX) MOXKapoB,
PaMOaKTUBHOT0, XUMUYECKOTO U OMOJIIOTHYECKOT0 3arpsi3HEHHUS;

- CITIOCOOBI U CPEJICTBA 3aAIIMTHI YEJIOBEKa OT BO3ACUCTBUS MOPAXKAIOUINX (PaKTOPOB
Ype3BbIYAlHBIX CUTYallMi IPUPOJAHOT0, TEXHOTEHHOTO U BOEHHOI'O XapakTepa.

ymemn:

- ACII0JIB30BATh CPEJICTBA 3aLIUTHl OPIaHOB AbIXaHUS U KOXKH, MEIUIIMHCKUE JIUISl CAMO3ALIUTBI U
OKa3aHHUs MTOMOUIH JIPYTUM JIFOJISIM;

- IPUMEHATH NIEPBUYHBIE CPEACTBA M0KAPOTYIICHUS ISl JIOKAIU3ALMK U TYIIEHUS TI0XKapa,
BO3HUKILIETO B ayTUTOPUH (J1abopaTopun);

- OKa3bIBaTh ce0e U JPYruM MOCTPaAaBIIMM MEAULIMHCKYIO MOMOIIb C UCIIOJIb30BaHUEM

TaOeNbHBIX U TOJPYYHBIX METUIIMTHCKUX CPE/ICTB.
enaoems:




- MpuéMaMH MPOBEJICHUS YaCTUYHOM CAaHUTAPHON 00pabOTKM MPHU BBIXOJIE U3 palioHa (30HBI)
PaOaKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOT0 3arps3HeHMs (3apakKeHUs );
-- C0c00aMHU U TEXHOJIOTUSMHU 3alllUThl B YPE3BBIYANHBIX CUTYALIUSIX.
3. KpaTkoe coaepkanue 11 CHUIIHHBI.

1. OnacHoctu mpupoaHoro xapakrepa. CTuxuiiHbie O€ACTBUS, SBICHUS TPUPOJIBI
pa3pyIIUTEIbHON CUJIBI - 3€MJICTPSICEHUS, HABOJHEHHUS, CEJIEBbIEC TOTOKH, OMOI3HU, CHEXKHBIC
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbL, 3aCyXH, yparaubl, OypH, Moxapsl.

2. OnacHOCTH TEXHOTCHHOTO XapakTepa. ABapHH U KaTacTpo(bl HA paAHAlMOHHO OTTACHOM
00BeKTe, XUMUYECKH OMTAaCHOM 00BEKTe, OMOJIOTrHYEeCKH OMaCHOM O0OBEKTE; Ha TPAHCIIOPTE
(>Kee3HOIOPO’KHOM, aBTOMOOUIILHOM, PEYHOM, aBUALIMOHHOM); Ha TUAPOCOOPYKEHUAX; Ha
KOMMYHAJIbHBIX CUCTEMaX JKH3HEOOeCTIeueHUsI.

3. OnacHOCTH BOEHHOTO XapakTepa. [I[puMeHenne opyxust MacCOBOTO OPAKEHUS
(1epHOT0, XMMUYECKOT0, OMOJIOrMYECKOT0), OOBIYHBIX CPEJICTB C 3aXKHUTaTeIbHBIM HAITOJIHEHHEM,
HOBBIX BUJIOB OPYXHUsl. 30HBI 3apakK€HUs OT CPEACTB NOPAKEHUS U UX BO3JCHCTBUE HA HACEICHUE U
OKPYXKarOI1YI0 IPUPOJHYIO CPENY.

4. IloxxapHast 6€3011aCHOCTb — COCTOSIHUE 3aIUIIIEHHOCTH HAaCEJIeHHs], UMYILEeCTBa,
oOuiecTBa U rocyapcTsa ot noxapos. [loxkapHast onacHOCTb (IPUYMHBI BO3HUKHOBEHUS TI0KapOB
B 3JIaHUSX, JIECHbIE MoXxaphbl). JIokanu3anus u Tymenue noxapon. IIpocTeiime Texunyeckue
cpenctBa noxkaporymeHus (oruerymmurenu OI1 -8, OY-2) u npaBuiia noia»30BaHMs HMHU.

5. Kommuiekc MmeponpusiTuil rpakJaHCKOM 3alUThl HACEJICHHUS.

OnosgenieHue 1 UHPOPMHUPOBAHUE HAacelIeHUs 00 onacHOCTH. [IpuHsATHE HacETEeHHEM CUTHATIOB
onoBenieHus («Baumanue Bcem!», «BozayiHas TpeBoray, «PaguanronHas ornacHOCTbY,
«Xumuueckas TpeBora», «OT0oi 0macHOCTH») U MOPSI0K JEHCTBUS 110 HUM. DBaKyalusl
HacelleHUs U3 30HbI onacHOCTU. CrocoObl 3BaKyaluu. DKCTPEHHAs 3BaKyalusl CTyIEHTOB U3
ayIUTOPUU IIPU BOSHUKHOBEHUH TTOXKapa.

CpenctBa unaMBUAYyanbHOU 3auuThl opranoB Asixanus (I'TI1-7, I'TI-7B, T'TI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, «®enukcy», IA3K, AT, ATIT-3, [13Y-K, UIT-4M, UII-5, UT1-6, KUII-8),
koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeIuIIMHCKHE CPEICTBA 3AIIHUTHI.

CpencTBa KOJUIEKTUBHOM 3alUTHl HaceneHus. Ha3HaueHue, 3alIUTHBIE CBOMCTBA YOSKHUILL.
[TpotuBopamuanmonnsie ykpoiTus (IIPY, moazemubie nemexoHbIe Mepexo/bl, 3aray0IeHHbIE
CTaHIIMU METPOTOJIUTEHA), MPOCTEHIITNE YKPBITHUS (TpaHILIeU, OKOMBI, TepeKphIThIC 1ienn). [IpaBuna
3aHITHS YOKUIIIA.

6. Oka3zaHue rnepBoil MEJUIIMHCKON MTOMOIIY NPU 0XKOTaX, paHEHUSIX, 3apaxkeHusX. [IpoBenenue
YaCTUYHOU CAaHUTAPHOI 00pabOTKH KOKHBIX TTOKPOBOB UEJIOBEKA MPH BBIXOJIE U3 30H
PaAMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOTO 3apakeHUsI (3arpsiI3HEHUS ), U3 30H TOKapOB.

7. JlukBumanus nociaeaCTBUM Ype3BbIYaliHON CUTyaluu. PaguanioHHas 1 XuMH4ecKas
pa3BejKa odara mopaxeHus (3apakeHus). ABapuiiHO-criacaTesbHbie padboThl. CriennanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTUBALIWs, AeTa3alus, 1e3UHPEKIUs, Te3HHCEKITHI

8. DKCTpeHHas 3BaKyallus U3 ayJuTOpur (JabopaToprn) B YCIOBUSIX MOXKapa,
paaualoOHHOT0, XUMUYECKOT0, OMOIOTUYECKOTO 3arPS3HEHUS TEPPUTOPUH C UCIIOIB30BAHUEM
npocreimux cpeacts 3amuThl («denukey, I'JI3K, nporusorasa I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOM JUCHHUILINHBI

Bun yaeOHOM paboThI B 3aueTHEBIX enunnniax | B akageMm. wacax
O0mas TpyA0eMKOCTb JMCIHILIHHbI 1 36
AyJAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexmun 0,44 16
CamocrosiTenbHas padora 0,56 20
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,56 20

BuJ HTOroBOro KOHTPOJISA: 3a4eT - 3ayer




