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4.4, AHHOTAILIMY PABOYUX TIPOT'PAMM JJUCIUILINH

4.4.1. IncunmiuHbl 00s13aTeIbHOM YacTH (0a30Basi 4acTh)
AHHOTanus padoueil nporpammsl AucuunnHbl « AHocTpannsblil a3bik»(b1.6.1)

Heas aucnMmiMHbl — mpuoOpereHHe oOydaromUMHCAS OO0med, KOMMYHUKAaTHBHOH U
npodeccHOHaTBFHOW KOMIIETEHIIMH, YPOBEHb KOTOPHIX HAa OTAEIBHBIX J3Tamax S3bIKOBOM MOATOTOBKU
MO3BOJISIET ~ HMCIONB30BaTh ~ MHOCTPAHHBIM ~ S3BIK  MPAKTUYECKH Kak B Ipo¢ecCHOHAIBLHON
(IpOM3BOACTBEHHON M HAYYHOM) IEATEIIbHOCTH, TaK U AJIs LieJIeld caMo0Opa30BaHMUsL.

B pesyabTaTe u3ydyeHusi AUCHMIIMHBI 00y4AKOLIUICSA 110 MPorpamMMe 0akajiaBpuaTa J10JI/KeH:

Obnaoams cnepyromuMu o0meKkyabTypHbME (OK) KoMIeTeHIusIMU:

CIOCOOHOCTh K KOMMYHHKAIIMA B YCTHOH M NMUCBMEHHOW (hopMax Ha PYCCKOM W WHOCTPaHHOM
SI3BIKaX JUIS PELICHUS 3a/1a4 MEeXKIMYHOCTHOTO U MEXKYIbTYpHOTO B3aumoenctus (OK-5).

3nams:
- OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCUYECKUX €MHUI] U OCHOBHBIE CIOBOOOpPA30BaTENIbHBIE MOJIEIIH;
- PYCCKHE€ DSKBHUBAJIEHTHl OCHOBHBIX CJIOB M BBIp@XEHUI peun B IMPOLECCE MEXIUYHOCTHOTO U
MEXKYJIBTYPHOTO B3aHMO/ICHCTBYSI,
- OCHOBHBIE IPHEMBI H METOBI peepupOBaHIs 1 aHHOTHPOBAHUS JINTEPATYPHI,
- MACCUBHYIO M AKTUBHYIO JIEKCHKY, B TOM 4YHCJIe OOIIEHAyYHYI0O M CHELHAJIbHYI0 TEPMHUHOJOTHIO,
HEOOXOUMYIO JUTsi Pa0OTHI HAJl THTIOBEIMH TEKCTAMU;
- IpHeMbl pabOThI C OPUTHHAIIBHOM JIUTEPATYPOI HA MHOCTPAHHOM SI3bIKE.

Ymemo:
- paboTaTh C OPUTHHAIILHOM JTUTEPATypOil HA UHOCTPAHHOM SI3bIKE;
- paboTaTh CO CIIOBapeM;
- BECTU TMIEPENHUCKYy Ha M3y4yaeMOM S3bIK€ C LEJIbI0 MEXJIMYHOCTHOTO U MEXKYIbTYpHOTO
B3aUMO/JICHCTBHS,
- BECTH PEUEBYIO [IEATEIHLHOCTh MPUMEHUTETRHO K cdepe OBITOBOM U  MpoQecCHOHATHHON
KOMMYHHKAIUH.

Braoemy:

- UHOCTPaHHBIM $I3BIKOM Ha YpPOBHE MEXJIMYHOCTHOTO M MEXKKYJIbTYpHOTO OOIEHHUS, HAaBBIKAMU U
YMEHHUSIMH PEUEBOM JESITENbHOCTH MPUMEHUTENBHO K cdepe OBITOBOM U mpodeccuoHaTbHOM
KOMMYHHKAIIMH, OCHOBAMHU ITyOIMYHON peyn;

- ocHOBaMHU pedepUpOBaHUS U AaHHOTUPOBAHUS JTUTEPATYPhl HA U3y4a€MOM MHOCTPAHHOM SI3BIKE.

KpaTkoe cogep:kaHue IUCHUMILIMHBI:

Beenenue. Ilpeamer u poib HMHOCTpaHHOTO s3blka. KpaTkue wucropuyeckue cBeneHus o0
M3y4aeMOoM s3bIKe. 3a[1aul U MECTO Kypca B MOJArOTOBKE OakallaBpa TEXHUKU U TEXHOJIOTUU.

Mopayas 1. |.I'pammaTrueckue TpPyAHOCTH U3y4aeMOro SI3bIKa:

1.1 JInunble, npUTSHKATEIbHBIC U IPOYNE MECTOMMEHHUS.

CrpsikeHHe T1arojia-CBs3KH.

W3menenune rnarona-cBs3ku B (Qopmax Hacrosimero BpemeHu. OOpa3zoBaHUE pazTUYHBIX
BHUJIOBPEMEHHBIX (JOpM C MOMOIIBIO Tarona-cBsi3ku. O0pasoBanue U ynorpebiaeHne GopM MacCUBHOTO
3anora. MI3MeHeHue Tiaroia-cBsi3kd B pa3Nu4HbIX (opMax Mpolieanero u oyaymero Bpemenu. ['narom-
CBSI3Ka B OTPHUILIATENIbHBIX MPEUI0KECHUSAX.

1.2 Tlopsiiok cnoB B mpeanoxeHuH. [IpsMoil mopsaoK ciIOB yTBEPAMTENBHOTO TMPEUIOKEHUS B
pa3NIUYHBIX BHJIOBpEeMEHHBIX (hopMax. V3MeHeHHe MopsaKa CJIOB B BONPOCHUTENBHBIX HPEIIOKEHUSX.
[Topsi0K CIIOB ¥ MOCTPOEHHE OTPULIATENBHBIX MPEUIOKEHUH. DMPpaTnIecKkue KOHCTPYKIINH.

Mopny.s 2. ||.Utenue TeMaTHYECKHX TEKCTOB:

2.1. BBegenue B cienuaibHOCTh

2.2 JI.1. MenneneeB

2.3. PXTY um. JI.1. MenaeneeBa

[TonsiTe 0 BUAAX YTEHUs HA TpuUMepax TeKCToB o Xumuu, /J.U. Menoeneese, PXTY um, /[.H.
Menoeneesa.

AKTHBHU3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

Mopayas 3. 1. IlpakTuka ycTHO# peun Mo Temam:



3.1. «I"'oBopuM 0 cebey,

3.2. «B ropone»,

3.3. «PaiioH, T1IE 5 KUBY.

MoHoJioru4ecKkasi pedb 1o TeMe «0 cede.

Mopyas 4. |.I'pammaTrueckue TpPyAHOCTH U3y4aeMOro SI3blKa:

4.1. Napuautu. @opmbl nHpuHUTHBA. [IpoaomkeHHbI U nepPeKTHbIM MHPUHUTUB. O yHKIUU
MHOUHUTHBA B NIpeuiokeHnn. O0pa3zoBaHue U yrnoTpediaeHne NHGUHUTUBHBIX 000POTOB THIIA «CIIOKHOE
MoJJIeXKaIllee» U «CIO0XKHOE JIONOoJHEHHE». BapuaHTsl nepeBojia HHOUHUTUBHBIX 000OPOTOB HA PYCCKHUM
SI3BIK.

4.2. BunoBpemenHsle (Gopmbl TiarosoB. O0pa3oBaHue MPOCTHIX, MPOJOJKEHHBIX, NEPPEKTHBIX U
nep(eKTHO-TIPOJODKEHHBIX BpeMeH. BompocuTenbHbIE MPEUIOKEHUS B PAa3IMYHBIX BpPEMEHAX.
OO6pazoBaHue OTPUILIATEIBHBIX (POPM TJIaroJia B pa3IuyHbIX BpEMEHaX.

Monayas S. Il. U3yuaromiee ureHre HayYHO-TIOMYJISIPHBIX TEKCTOB 110 BHIOPAHHOH CIIEIIUATIEHOCTH.

[IpuMepHas TeMaTHKa TEKCTOB:

5.1. «XuMnueckas TEXHOJOTHUS U HAYYHbIE METOIbD)

5.2. «XuMuueckoe NpeanpusTue.

Mopyas 6. Ill. [IpakTika ycTHOM peun o Teme

6.1. «Cmyoenuecxas iHcuznp».

6.2. «Xumus, U3MEPEHUsI B XUMHUECKON TEXHOJIOTUN

Mopyas 7. |. 'pammaTuyeckue TpyIHOCTH U3y4aeMOro A3bIKa:

7.1. Ilpuuactus. IlpuuacTus Hactosimiero u mnpomenmero BpemeHH. llepdextHbie (opmbl
npuyacTvs. MecTo Npu4acThii B MPEUIOKEHNN. Pa3nuuHble BapuaHThI IEPEBOJIA MPUYACTHI HA PYCCKUI
s3bIK. [IpryacTHBIE 000POTHI K IPUEMBI X TIEPEBO/Ia HA PYCCKHUH S3bIK.

7.2. CocnararenpHoe HakiioHeHHe. DOpPMBI COCIaraTeIbHOTO HAKIOHEHHS B HM3Y4aeMOM SI3BIKE.
MopnanbHble TIarojibl U UX HCIOJIb30BAHHUE B IMPEIUIOKEHUSX B COCIIAraTeIbHOM HAKJIOHEHHUU. THUIIbI
YCIOBHBIX MpENJIOKECHUH. BapuaHThl nepeBoja NPEUIOKEHHH B COCIArarelbHOM HAKIOHCHHH H
YCIIOBHBIX IIPEIUIOKEHUM.

MonayJs 8. |l.M3yqaroniee uTeHrne TeKCTOB 1O TEMAaTHKE:

8.1. «Xummuaeckas abopaTopus.

8.2. «M3mMepeHus B CrienuaaIbHOM 1a00paTopum».

Monayas 9. lll.IIpakTika yCTHOM peyu MO TeMaM:

9.1. «Ctpana u3y4aemoro si3blka,

9.2. «IIpoBeneHue AeI0BOM BCTPEUN»,

9.3. «3axkI0ueHNEe KOHTPAKTaY.

O0beM yueOHOH TMCHUIINHBI:
Ounas dopma:

Bu yue6HOM paboThI B B Pacnipenenenne 4acos 1o
3a4ETHBLIX | aKaJeM. ceMecTpam
eIUHMIAX | dYacax Cemectp 1 Cemectp 2
Ax.Jacel Ax.gacel
(3BET) (3BET)
O0masi TPyA0eMKOCTb JUCHHILIAHBI 8,0 288 144 144
0 y4eOHOMY IJIAHY 4) 4)
AyIuTOpHBbIE 3aHATHS . 2,2 80 48 32
(1.3) (0.9)
Jlexiuu (JIek) - - - -
[TpakTiaeckue 3anstus (I13) 2,2 80 48 32
(1.3) (0.9)
CamocrosiTesbHnasi padora (CP): 4,8 172 96 76
(2.7) (2.1)
Bua konTpoJisi: 3aueT/3IK3aMeH 1 36 3auer ¢ JK3aMeH
OLleHKOI1 36
(1)




3aoyHas popma:

Buz yueGHOit paboTh B B Pacnpenenenue 4acos 1o cemectpam
3aYETHBIX | aKaJeM.
eAMHUIAX yacax Cemectp 1 | Cemectp 2 | Cemectp 3
AK.4achl AK.4achl AK.4achl
(3ET) (BET) (BET)
Oomas TPY10€MKOCTh 8,0 288 72 72 144
AUCUMUILUIMHBI MO Yy4eOHOMY (2) (2) 4)
JIaHy
AyIMTOpHBIE 3aHATHS 0,95 34 11 11 12
(0.31) (0.31) (0.33)
Jlexuuu (Jlek) - - - -
[Ipaktuueckue 3ausarus (I113) 0,95 34 11 11 12
(0.31) (0.31) (0.33)
CamocrosiTesibHast  padora 6,6 203 57 57 123
(CP): (1,6) (1,6) (3,4)
Bun KOHTPOJIAL: 0,45 17 3auer 3auer JK3aMeH
3a4eT/IK3aMeH 4 4 9
0,1) 0,1) (0,25)

AHHOTanusA padoyeil nporpaMmsl AUCHUILIMHBI «Puiaocodpusn» (b1.5.2)

Heap aucunmiamnbl «dunocodus» — chopMUpOBaTh Y CTYIEHTOB KOMIUIEKCHOE MPEICTaBICHHUE O
ponu 1 Mecte GpusocoPpuu B CUCTEME TYMaHUTAPHBIX, COIMAIBHBIX U €CTECTBEHHBIX HayK, MO3HAKOMHUTH
UX ¢ OCHOBaMH (puiioco(ckoro 3HaHUs, HEOOXOAUMBIMHU Ui PELICHUSI TEOPETHUECKUX M MPAKTUYECKUX
3azad.

B pe3yabTaTe H3yYeHUs QMCHUNIMHBI 00yYAKOIIMIACS 10 MporpaMMe 0aKkajaaBpuaTa J0JIKeH:

Obnadams cnenyronumu o0meKkyIbTypHbIMU (OK) KoMIeTeHITUAMH:

CIIOCOOHOCTBIO  HCIIOJIB30BaThb  OCHOBBI  (prymocoCckux  3HaAHUM IS (POPMUPOBAHUS
MupoBo33penyeckoit mosuiuu (OK-1);
3namo:

OCHOBHOE COZIEp’KaHUE IIaBHBIX (PUIOCO(PCKUX IIKOJ U HApaBJICHUH, IPEICTABUTEIEH ITUX LIKOJI,
CBSI3b M pa3iinyue UX GUI0coPCcKUX UaeH, cBs3b UCTOPUKO-(DUIOCOPCKUX KOHLENIUN ¢ COBPEMEHHBIMU
npo6seMaMy UHANBUAYAIbHON U OOIECTBEHHOMN XKU3HU.

Ymemu:

IIOHMMaTh U AHAJIU3UPOBATh MHUPOBO33PEHUECKHE, COLMAIbHbIE U WHAWBUAYAIbHBIE IPOOIEMbI
COBPEMEHHOM JKM3HU; TPAMOTHO BECTH IUCKYCCHIO, apIyMEHTUPOBAHHO OTCTaMBaTh CBOIO MO3UIIMIO 10
3HaYMMbIM (GHIOCOPCKUM IpoOiIeMaM COBPEMEHHOH JKM3HH, ONUPAsCh HAa HApaOOTAHHBIA B HCTOPUU
¢wiocopuu MaTepua; NPUMEHATh MOJIydeHHbIe (GUI0co(CKUe 3HAHUS K PELICHUI0 MPO(HEeCCHOHAIBHBIX
3ajauy;

Braoemy:

IpeJcTaBIeHUAMU O (uiaocodun kak Hayke M CHUCTEME LIEHHOCTEl, ee MecTe B CUCTeMe
I'YMaHUTApPHOI'O 3HAHUS; OCHOBaMHU (PUI0CO(CKOT0 MBILIEHHS; KATETOPUAIbHBIM alllapaToM HU3ydaeMoi
JUCUUIUIMHBL, (QUIOCOPCKMMH METOJIaMH aHalii3a pa3JInYHbIX MpoOsieM, HaBbIKaMU (HUI0COPCKOM
KYJIBTYpBl ISl BBIPAOOTKH CHCTEMHOTO, IIEJIOCTHOTO B3IJIsfa Ha JCUCTBUTENBHOCTh U MECTO XUMHH U
XUMUYECKON TEXHOJOIMHU B LIEIOCTHON KapTUHE MUPA.

Kpartkoe cogep:xxanue 1ucUMIINHBI:

Beenenne. dunocodus, ee MpoUCXoKAEHNE U POJIb B OOIIECTBE.

Mopyas 1. OcHoBHBIE (PHT0CO(PCKHE HIKOJIBI.

Antnunas ¢Qunocodus (mocokparuku, cocpuctsl, Cokpat, [lemokpur, Ilmaton, ApucroTens,
AIUTMHUCTHYECKU-pUMCKas ¢uiocodust). OCHOBHbIE NMPOOJIEMBbI CPEeTHEBEKOBOH (uiocopuu U 3MOXH
Bospoxnenus. ®unocodpus Hooro Bpemenu (XVII — XVIII BB.) Uneonorus [Ipocsemenus. Hemerkas
kinaccudeckas Quiocodus. Pycckas dunocopus XIX — XX BB. OCHOBBI MapKCHCTCKOH ¢uinocoduu.
OcCHOBHBIE HaNpaBJIEHUS] COBPEMEHHOH (HI0CODHH.



Moays 2. ®unocodgckue KOHIENUUU ObITHSA U MO3HAHMS.

[Ipo6nema ObiTus B ucropun ¢unocoduu. [loHATHS MaTepuanbHOrO M HaeanbHOro. OCHOBHBIC
¢wiocockue HampaBICHUS: MaTepHaATU3M W uaeanu3M. lIpuHIMN Tr100anbHOTO 3BONIONMOHHM3MA B
COBPEMEHHOM HAYYHOU KapTUHE MUDA.

KoHuemnimu mpocTpaHCTBa U BpEMEHHU B HCTOPUU GUIIOCOPHUH U HAYKH.

[Ipoucxoxnenue co3Hanus. Poyib Tpyna B MNPOUCXOXKACHHM co3HaHus. Mpeanmucruueckue u
MaTepuaIuCcTUUYeCKue KoHUenuuu co3HaHus. Co3Hanue u Mo3r. CosHarenpbHOE M OECCO3HATENIBHOE.
Coznanue u s3b1k. Co3HaAaHUE U CAMOCO3HAHHE.

KoHuernmuu rHOceosornd B UCTOpHH (UIOCOGUU: CCHCYAU3M, PAIlMOHAIHM3M, CKEITHIIU3M,
arHOCTUIIM3M, KOHIEMIHUS BPOXKACHHBIX HACH, anmpuopus3M. JManeKkThka MO3HAHUS: YYBCTBEHHOE U
panmoHanbHoe. OCHOBHBIE TEOPUU UCTUHBI.

Mopayas 3. IIpo6sembl yenoBeka B (puiiocodum.

Yenoek Kak nmpeaMeT Gpriocopckoro aHanmsa B ucropuu ¢punocopuu. [Iponcxoxaenne yeaoBeka:
MIPUPOJIHBIE U COLMANIbHBIE YCIOBHUSI aHTpOIocoLuoreHesa. bruojornueckoe M colMaIbHOE B YEJIOBEKE.
WunuBuA, MHIUBUTYaTbHOCTD, TUYHOCTD.

CMmpbIcT J)XU3HU U TIpeHa3HaueHue yenoBeka. JKusznb, cMepTh, 6eccMmepTure. JIBrkeHre HEHACUITUS,
€ro pojb B coBpeMeHHOW >ku3Hu. llenn m menHoctu. CB0oOGOMAa BOJM M OTBETCTBEHHOCTHh JIMYHOCTH.
HpaBcTBeHHBIC, pENUTHO3HBIE, CTETUUECKHIE IICHHOCTH.

MonayJnb 4. ®unocodusi HCTOPUH U 001IECTBA

YenoBek B CHCTEME COLMAILHBIX CBs3el. JIMYHOCTL M Macchl, CBO0OOJA M HEOOXOIUMOCTD.
®dunocodust ucropun: (GopmManvoHHAS ¥ IUBWIM3AIMOHHAS KOHIIETIIMH HMCTOPHUYECKOTO Pa3BUTHSI.
[Iporpeccucrckue M LMKIMYECKHE MOJAENU pa3BUThA. [noOanbHble MpoOIeMbl COBPEMEHHOCTH.
Konnenmus ycToWduBOTO pa3BUTHS U CIICHApUU Oy TyIIETO.

O6mectBo u ero crpykrypa. CoumainbHas, TMOJUTHYECKas M JyXOoBHas cdephl oOIecTna.
Konuenuuu rocynapctBa B uctopuu ¢unocopckoit Mpicnu. ['paknaHckoe oOIIECTBO M IMPaBOBOE
rocyziapcTBo.

Monayasb 5. duiiocodpckue npodeMbl XHMUM U XUMHYECKOH TEXHOJIOT U

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa HAay4dHOTO 3HaHMS, €ro MeToabl u ¢opmbel. Haydnsie
PEBOJIIOIIMM M CMEHa THUIIOB paluoHalbHOCTH. Hayka B COBpeMEHHOM MHpe. OTHKa HAyKu H
OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHOIIEHHST HAyKH W TeXHUKH. CoIMalibHbIE MOCIEICTBUS HAYYHO-TEXHUYECKOTO
nporpecca. ITHYECKHE U HKOJIOTUYECKUE UMIIEPATUBbI Pa3BUTHS HAYKU U TEXHUKHU.

MecTo XMMHUHM B CHCTEME €CTECTBEHHbIX HayK. OCHOBHas mpoOiieMa XUMUU Kak HaykKd |
npousBojacTBa. llenm u 3amaum xumudeckoil TexHojoruu. Crneuuduka XUMHKO-TEXHOJIOTHYECKOTO
3HaHUS: QYHAaMEHTAIbHOE U MPUKIIAHOE, IMIIUPHUECKOE U TEOPETUUYECKOE.

O0bem yueOHOH TMCHUIINHBI:
Ounas dopma:

O6beM
Buabl yueOHoii padoThI B B
3aYETHBIX aKazeM.
eAMHUIIAX gacax
OO0mass TPya0eMKOCTh AMCHMIUIMHBI 10 y4eOHOMY 5,0 180
ILUIAHY
AyIUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuun (Jlek) 0,89 32
JlabopatopHsle padoTsl (JIab) - -
[TpakTueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
Buja koHTpOJIA: 3a4eT/3K3aMeH 1,0 IK3am
eH (36)
3aoyHas dopma:
. O6Bvem
Buabr yue6Hok paboThI B | B




3aYETHBIX aKaJsieM.
eIMHUIIAX Jacax
OO0masi TpPyAoeMKOCTh [IHCHHMILUIMHBI MO Y4YeOHOMY 5,0 180
IJIAHY
AyIUTOPHBIE 3aHATHSI: 0,33 12
Jlexuu (JIek) 0,22 8
JlabopaTtopusie paboTs (J1ab) - -
[IpaxTnueckue 3ansrus (113) 0,11 4
CamocrositesbHas padora (CP): 4,42 159
Buja koHTpoJIsi: 3a4eT/3K3aMeH 0,25 IK3aM
eH (9)

AHHoTanus padoueil nporpammsl Aucuuiiuabl «Acropus» (b1.6.3)

Heap muecuunauHbl — GOpMHUPOBAHKE Y CTYACHTOB KOMILJIEKCHOTO MPEACTABIEHUS O POJIU U MECTE
HUCTOPUU B CHCTEME T'yMaHUTapHBIX M COLMAIbHBIX HayK, KYJIbTYPHO-UCTOPHUECKOM CBOEOOpa3suu
Poccun, ee Mecte BO BCEMHpPHO-HCTOPUYECKOM Iporiecce, 00 0COOEHHOCTSX U OCHOBHBIX dTamax eé
HCTOPUYECKOTO PAa3BUTHS; BBEICHUE CTY/IEHTOB B KPYI' HCTOPUUYECKUX MPOOJIEM, CBSI3aHHBIX C 00JIaCThIO
Oynyiiei nmpodeccuoHaIbHOU IeATeTLHOCTH.

B pe3yabTaTe udyueHusi AMCUMIJIMHBI 00y4YAIOUIMIiCS 110 POrpaMMe 6aKaJIaBpUATA J0JIHKEH |

Obaaoams crnenyromumu o0mekyabTypHbIMU (OK) KoMneTeHIusIMu:

CIIOCOOHOCTh aHAJIM3UPOBATh OCHOBHBIE ATalbl W 3aKOHOMEPHOCTH HCTOPUYECKOTO DPA3BUTHS
obrectBa i hopmupoBaHus rpaxaaHckoil mosunuu (OK-2).

3namo:

OCHOBHbIE HaIlpaBJICHUs, IPOOJIEMBI U METO/Ibl HCTOPUYECKON HAYKH;

OCHOBHBIE 3Talbl U KIII04YeBbIe cOObITUA UcTopun Poccun n mupa;

O0COOEHHOCTH PAa3BUTUS POCCHUUCKOTO TOCYAApCTBA, BBINAIOIIMXCS JEATENCH OTEUECTBEHHOW U
BCeOOIIel UCTOPHUU.

Ymemo:

COOTHOCHUTH OOIIME HCTOPUYECKHE IMPOLECCHl U OTAEIbHbIE (DAKThl; BBIABIATH CYIIECTBEHHBIE
4epThl HCTOPUYECKUX IPOLIECCOB, SABICHUMA UM COOBITHH; aHaIM3MPOBATH COLUAIBHO-3HAUYMMbIE
pOOJIEMBI;

dbopMynupoBaTh M APryMEHTHPOBAHO OTCTAaUBATh COOCTBEHHYIO MO3ULMIO 10 pPa3Iu4HbIM
po6semMaM UCTOPHH.

Braoemy:

IpeJCTaBICHUAMHU 00 UCTOPUM KAaK HayKe, €€ MECTE B CUCTEME I'YMaHUTApHOTO 3HAHUS;

NpeACTABJICHUAMH 00 OCHOBHBIX ITaNax B MCTOPHH YeJI0BEYeCTBA U UX XPOHOJIOTHH;

KaTeropuaibHO-TIOHATUIHBIM aIlllapaToM U3y4acMoOU JUCLIUILINHBL,

HAaBbIKaMU aHAJIN3a UCTOPUYECKUX NCTOYHUKOB.

Kparkoe cogep:kanue IUCHHUIIMHBI:

B coxepxanue Kypca BKIIIOYaeTcsl NOHATHE 00 MCTOPUM Kak Hayke, 0 €€ MeCTe B CUCTEMeE
COLIMANIBHO-T'YMAHUTAPHBIX HAyK, U3JIaraloTCsl OCHOBBI METOI0JIOTUH UCTOPUYECKON HAYKH.

PackpbIBaeTcs conep:kaHue U o01as XapakKTepUCTHKa OCHOBHBIX 3TAllOB OTEYECTBEHHONW MCTOPHUH.
Havano poccuiickoii rocynapcrBeHHocTu. KueBckag Pycb. OTHOKyIbTYpHBIE UM COLIMAIIBHO-
MIOJINTUYECKUE MPOLIECCH] CTAHOBJIEHUSI POCCUNCKOM TOCYAapCcTBEHHOCTH. [IpuHsITHE XprCcTHAHCTBA.

Pycckue 3emmum B XII — nHawanme XVI BB. OOpazoBanue Poccuiickoro rocymapcrBa, €ro
ucropudeckoe 3Hayenue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocynapctBo B XVIII Beke — Beke MoaepHM3anuu U npocsenienus. Pegopmsr Ilerpa 1
Kak IepBasi MOMBITKa MOJAEPHU3ALUN CTpaHbl, €€ ocoOeHHocTH. PopmupoBanue Poccuiickoil ummnepuu.
OcCHOBHBIE HaNpaBJICHUS «EBPOIEU3ALMM» CTPaHbl. DBOJIIOLUS COLUAIBHOW CTPYKTYpbl OOIIECTBa.
JanbHeniee paciupenue rpadull POCCUICKON UMITEpUN.

Poccus B XIX cronerun. IIpomsbiiennsiii nmepeBopot B EBpornie u Poccun: obiiee u oco6eHHoe.
Baxmweiimue yciaoBus nepexona Poccuum K MHAyCTpUaIbHOMY OOIIECTBY — pEIIEHHE KPECThSHCKOTO
BOIIpOCA W OIPAaHUYEHUE CAMOJEp:KaBUA. J[IMTEIBHOCTH, HENOCIEAOBATEIBHOCTh, LHUKIMYHOCTD



mporecca Oypkya3zHoro pedopmupoBanus. Posb cyObeKTUBHOTO (paKkTOpa B MPEOJIOJICHUN OTCTABAHMS.
Pedopmer XIX Beka, nx 3HaueHue. O0uiecTBenHbIe ABmKeHNs B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OCOOEHHOCTH COIMATEHO-3KOHOMHYECKOTO Pa3BUTHS
Poccun B Hawame XX Beka. OObeKTHBHAs MOTPEOHOCTh MHAYCTPUAIBHON MoOJepHM3anuu Poccum.
CootHomenue nonuruueckux cuil B Poccun B Hauane XX Beka. Hapacranue kpusuca camoziep:kaBHusl.
IlepBas poccuiickas peosrouusa. OOpazoBaHue NOJUTUYECKUX NapTuil. ['ocynapcTBeHHas qyma Hadana
XX Beka Kak MMepBbIil OMBIT POCCUUCKOTO NapiamenTapusma. CtonbImuHCKas arpapHas pedopma. [leppas
MHUpOBasi BoilHa u y4yactue B Hel Poccum. @epanbckas peBosonus 1917r. u KOpeHHbIE U3MEHEHUS B
MTOJINTUYECKON KU3HU CTPAHBI.

@®opMmupoBaHHE H CYIIHOCTH coBeTckoro ctpost (1917-1991rr.). IlogroroBka u mobena
OxTs16pscKOTO BOOpYKeHHOTO Bocctanusi B llerporpanme. II Bceepoccuiickuii cbe3n CoBeTOB H €ro
pelieHns. DKOHOMHMYECKas U COLMaIbHAs MOJIMTHUKA O0JIbIIEBUKOB. ['park/laHCKasi BOWHA U MHOCTpaHHAsI
untepBeHuus. Cynp6a u 3Hadenne HOIla. VYTBepkaeHue OJHOMAPTUIHON MOJUTUYECKOW CHCTEMBI.
O6pazoBanue CCCP. Ilonutuueckas 6opsba B naptuu u rocynapctse. CCCP B ropl epBbIX NATHIETOK
(xonerr 20-x rr. — 30-¢ rr.). ®opmupoBaHue pexuma JHYHOW BilacTH CTralwHa W KOMAaHIHO-
aJIMUHUCTPATUBHOW CHUCTEMBI ymnpasieHus rocynapctBoMm. Bremmnss momutuka CCCP B 20-30-e rT.
CCCP Bo BtOpoi#t MupoBoit u Bemnkoit OteuecTBeHHON BoiiHE. MI3MEeHEHHE COOTHOIIEHHUSI CUIT B MUPE
Iocjae BTOPOM MHUPOBOW BOWHBI. Haudamo «xoyiogHOUW BOWHBIY. TpyIHOCTH IOCIEBOCHHOIO Pa3BUTHUS
CCCP. VYxecToyeHHE MOJIUTUYECKOTO PEKMMa U HAEOJOTHUecKOro KOHTposis. IlonmeiTku oOHOBIEHUS
«rocynapctBeHHoro companmsmay. XX cwe3n KIICC wm ocyxnenme kynpra JmyHOCTH CraymHa.
«OtTrenenb» B JIyXoBHOW cdepe. DxoHomHueckue pedopMbl cepeauHbl 60-X ToJ0B, MNPUYUHBI UX
He3aBeplIeHHOCTH. HapacTtanue KpU3UCHBIX sBJIEHUH B coBeTcKoM oOmiectBe B 70-e — cepenune 80-x
rojoB. Buemmnss mommtuka CCCP B konie 60-x Hawame 80-X TT.. OT paspsakd K OOOCTPEHUIO
MeXAyHapoaHOU 06cTaHOBKHU. «IlepecTpoiika»: CyIIHOCTD, LIEIH, 3a1a4i, OCHOBHBIE 3TaIlbl, PE3yJIbTaThl.
Pacmman CCCP. O6pazoanue CHI'.

CraHOBJICHHE HOBOW poccHiicKoil TocymapcTBeHHocTH (¢ 1991- mo HacTosimee Bpems).
JInGepanpHass KOHIEMIUA POCCHUHCKUX pedopM: Tepexod K phIHKY, (OPMUPOBAHHE TPaXKTAHCKOTO
oOmectBa U mpaBoBoro rocynapcrBa. «lllokoBas tepanus» skoHoMHUYeckux pedopM B Hagane 90-x
rogoB. Koncturymusa Poccuiickoit @enepanun 1993r. MexnanmonanbHbie oTHOIIeHUs. [lonmutryeckue
napTuu U oOIIecTBeHHbIe ABWXEeHHUA Poccun Ha coBpeMeHHOM 3tamne. Poccus Ha MyTH MOJEpHHU3ALUU.
Poccust B cuicteMe MUPOBOIT 5KOHOMUKHU U MEKTYHAPOIHBIX CBSI3EH.

O0bem yueOHOH TMCHUIINHBI:
Ounas dopma:

Bun yaeOHoM paboTh B 3aueTHBIX B akanem.
eMHUIIAX gacax
OO0masi TpPyA0eMKOCTh [IHCHUILIHHBI MO Yy4eOHOMY 4.0 144
IJIAHY
AyIUTOPHBbIE 3aHATHS: 1,3 48
Jlexuunu (Jlek) 0,9 32
[Tpaktueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
[ToaroroBka K KOHTPOJIBHBIM paboTamMm 0,3 10
CamMmocTosTeTbHOE U3yUEHUE pa3IeioB Kypca 0,8 30
Bua uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1,0 JK3aMeH
(36)
3aoyHas dopma:
Bun yae6HOMI paboThI B 3ayerHbIX B akagem.
eAMHUIIAX gacax
OO0mas TpyA0eMKOCTh JHCHUILIMHBI IO Yy4eOHOMY 4,0 144
ILUIAHY
AyIUTOpPHBbIE 3aHATHS: 0,39 14
Jlexuuu (Jlek) 0,22 8

10



[TpakTiaeckue 3anstus (I13) 0,17 6

CamocrositesbHas padora (CP): 3,36 121

Pedepar 0,58 21

IToaroToBKa K KOHTPOJILHBIM paboTam 0,56 20

CaMOoCTOATEeTbHOE U3YUCHUE Pa3/Ie]IOB Kypca 2,22 80

Buja uToroBoro KOHTpOJIs: 3a4eT/3K3aMeH 0,25 JK3aMeH
)

AHHOTanus padoyeil nporpamMmsl JMcUMILIMHBI «Pu3nyeckas KyJabTypa u cnopr» (b1.65.4)

Lenu quCIUIUIMHEL.

OBJIAJICHUE METOJI0JIOTHECH HAyIHOTO MMO3HAHUS (DU3HUECKOU KYIbTYPHI U CIIOPTA;

OBJIQJICHUE CHUCTEMOM MPAKTUYECKUX YMEHUW M HABBIKOB, 00ECIEYMBAIOIINX COBEPIICHCTBOBAHUE
NCUXO(HU3UIECKUX CIIOCOOHOCTEH;

pa3BUTHE CIIOCOOHOCTEN UCMOJb30BaTh pa3HOOOpa3Hble POpMBI PU3MUECKON KYIbTYpBI, COPTA U
Typu3Ma JUIsi COXPAHEHHS M YKPEIJICHUs CBOETO 37I0POBbS U 3/I0POBBSI CBOMX OJIM3KUX B MOBCEIHEBHOMN
KU3HHU U PO (HECCHOHATBHOM IeATeTbHOCTH,;

(dhopmMupoBaHHE MOTHUBAITMOHHO-IIEHHOCTHOTO OTHOIIECHUS K (PU3UYECKOUN KYNIbTYype, GU3HIECKOMY
COBEPIIIEHCTBOBAHUIO U CAMOBOCITUTAHUIO, YCTAHOBKA HA 37I0POBBIM 00pa3 KU3HHU.

B pe3yabTaTe M3yueHusi AUCHUIJIMHBI 00YUYAKOIIUIiCS M0 MPporpaMMe 0aKajaaBpUaTa J0JIKeH:

Obaaoams crnenyromuMmu oOekyIbTypHbIMU (OK) KoMneTeHuusIMu:

CIIOCOOHOCTh K caMOOpraHu3aiiuu u camooopasosanuto (OK-7);

CIIOCOOHOCTh HCIIOJI30BaTh METOABl MU CPENCTBA (U3MYECKON KYIbTYpHl i oOecreueHus
MOJIHOTIEHHO! cONMabHOM 1 ipodeccronanbroi nesirensaoctd (OK-8).

3name.

Hay4YHO-TIPAKTUYECKHE OCHOBHI (PU3UYECKON KYIBTYPHI U CIIOPTA;

COLIMANIbHO-0MOJIOTHYECKHE OCHOBBI (PM3UYECKOM KYJIBbTYpPHI U CIIOPTA;

BIIUSIHUE O3JIOPOBUTENBHBIX CHCTEM (DU3MUECKOTO BOCIUTAaHUS Ha YKPEIUIEHHWE 3J0pPOBbS,
npodUIAKTUKY TPOPECCHOHATBHBIX 3a00JICBaHUI M BPEIHBIX MPUBBIUEK;

CHOCOOBI KOHTPOJISL U OLIEHKH (PU3MUECKOro pa3BUTHS U (PU3NUECKON MOITOTOBJIEHHOCTH;

MpaBWjia W CHOCOOBI IUIAHUPOBAHMSI UHIUBUIYaIbHBIX 3aHATUN  PA3IUYHOW  LIeJeBOU
HaIpPaBJIEHHOCTH;

UCTOPHUIO (PU3NYECKON KYAbTYphl U CIOPTA, UMETh MPEACTABICHHE O 3HAYMMBIX CIOPTHUBHBIX
COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO U MHUPOBOTO YPOBHS;, Ba)KHEWIIHNE NOCTHXKEHHUS B 00JIaCTH
CIIOpTAa;

crioptuBHbie Tpaguuuu MXTU-PXTY um. JI.. MenneneeBa, HIOMHUTD O MOJBUTaX CIIOPTCMEHOB B
roasl Benukoii oreuecTBeHHOM BOMHEI 1941-1945 1T

Ymemy:

CaMOCTOSITENIbHO 3aHUMAThCSI (PU3NUECKON KYIbTYPOU U CIIOPTOM;

OCYILIECTBIISITH CAMOKOHTPOJIb 32 COCTOSIHHEM CBOET'O OpraHu3Ma M COOJII0IaTh MpaBKiia TUTUEHbI U
TEXHHUKH 0€30MacHOCTH;

OCYILIECTBIISITh TBOPYECKOE COTPYAHUYECTBO B KOJJICKTUBHBIX (opmax 3aHATHH (usnueckoi
KYJIBTYPOU U CHOPTOM.

Braoems:

CpeICTBAaMHM U METOJAAMM  YKpEIUIEHUS  HHAWBHUIYaJbHOTO  3JIOPOBBS,  (DU3HMUECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

JOJIKHBIM YPOBHEM (DU3MUECKOH MOATOTOBICHHOCTH, HEOOXOAMMBIM ISl KAY€CTBEHHOTO YCBOCHUS
npodeccruoHabHBIX YMEHUN M HAaBBIKOB B Ipoliecce 00y4eHUs B By3e, AJIs 00ecCreveHus MOJTHOIICHHON
COLIMANFHOM U TIPO(HECCUOHATFHOM NesTeIbHOCTH MOCIIe OKOHYaHHS YUeOHOTO 3aBEICHHUS.

Kpatkoe conep:xaHue q1UCHHUILINHBI

Pa3genpl 1MCHUIITIMHBI M BHAbI 3aHATHIA

Mony HaszBanue monyis Bcero Yacos

b Jlex MII3 |MIIPIT | KP

1. IIpenmer «@Pusnueckas KyabTypa H 18 2 6 9 1
cnopt». Uctopus ®KuC

2 OcHOBBI 370poBOro 00paza >KH3HU 18 2 6 9 1
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(30XK)
3 Bbuonornyeckne 0CHOBBI (PU3NUECKOM 18 2 6 9 1
KYJIBTYpPHI U CIIOpTA
4 [IpodeccronansHO-TIpUKIIaHAS 18 2 6 9 1
¢u3nyeckas KyabTypa U CIOpT
Bcero yacos 72 8 24 36 4

Kaxxip1i1 Moysib MpOrpamMMbl UIMEET CTPYKTYPY:

- JIEKLIMU WJIM TEOPETUYECKUM pa3ae;

- MPaKTUYECKUI pazzies, COCTOMT U3: MeETOJIuKO-IpakThueckux 3aHsatuil (MII3) u yuebHO-
TPEHUPOBOYHBIX 3aHATUH (ITpodeccHoHaIBLHO-TIpUKIaIHas Gpusnueckas moaroroska, [1T1DIT);

- KoHTpOoJbHEIN pasznen (KP).

Teopernueckuii pasznen (GOpMHPYET CHCTEMY HAYYHO-TIPAKTHYECKUX W CICIUAIbHBIX 3HAHUH,
HEOOXOAUMBIX JUIsl IOHUMAaHUS IPUPOAHBIX U COIMAIBHBIX MPOLECCOB (HYHKIMOHUPOBAHUS (PU3MUECKON
KYyJIbTYpbl OOIECTBA M JIMYHOCTH, YMEHHMS MX aJalTUBHOIO TBOPUYECKOTO UCIOJIB30BAaHUS IS
JUYHOCTHOTO M TNPO(ECCHOHANIBHOTO DPAa3BUTHUS; CaMOCOBEPILIEHCTBOBAHMS, OPraHU3alldu 3]I0pPOBOTO
o0pa3a >KM3HU MPU BBINOJIHEHUN y4eOHOH, MPOPEeCCHOHANBHON U COLUOKYIbTYPHOU NESATENbHOCTH.

MeToIuKo-IpakTUYECKUE 3aHATHS MPEAYyCMaTPUBAIOT OCBOEHHE OCHOBHBIX METOJIOB U CIIOCOOOB
¢opMupoBaHHsT Y4EOHBIX, MNPO(PECCHOHANBHBIX M JKU3HEHHBIX YMEHHII U HaBBIKOB CpeJICTBaMU
(u3nyecKoi KyJabTyphl U CIIOPTA.

Ha meToauko-npakTHYecKuX 3aHITUSIX YIENsIeTcsd BHUMaHHE:

- OCHOBHBIM IIpo0OJiIeMaM CIOPTUBHON TPEHHUPOBKHU;

- BIUSHHUIO (DU3MUECKUX YIMpakHEHUH Ha GopmupoBaHHe MPo¢deCcCHOHATbHBIX Ka4ecTB OyayIIero
CHeIHalnCcTa U JUYHOCTH 3aHUMAIOIIerocs;

- BO3JICUCTBUIO CPEACTB (PU3NYECKOTO BOCIHUTAHHUS HA OCHOBHBIE (DH3MOJIOTMYECKHUE CUCTEMBI U
3BEHbS OMOPHO-/IBUTaTENILHOTO ariapara 3aHUMAaroIIerocs;

- BOMpOCaM TIPOBEICHUS COPEBHOBAaHWU (TpaBWJIa COPEBHOBAHUM, CHCTEMa PO3BITPHIIICH,
omnpeneneHue nooeauTesneii, 000pyI0BaHNE M MHBEHTAPh ).

[TpodeccrnonanpbHO-IPUKIIAHAS TTOATOTOBKA MPOBOIUTCS ¢ y4eTOM Oyaymied mpodeccuoHambHOM
NesITeIbHOCTH CTYJICHTA.

Y4eOHO-TPEHUPOBOUHbIE 3aHATHS Oa3upylOTCd HAa UIMPOKOM HCMOJIb30BAaHUM TEOPETUUYECKUX
3HAHUM M METOJMYECKMX YMEHUH, Ha NMPUMEHEHHH Pa3HOOOpa3HBIX CPEIACTB (PU3UUECKON KYIbTYpPHI,
CHOPTUBHOM U PO (HeCcCHOHATLHO-TIPUKIAIHON PU3NUECKON MOATOTOBKU CTYJCHTOB.

KouTpomnsusiit paznen. Kpurepuem ycnemHocTd 0cBoeHUs yueOHOTO MaTepHualia sBIsSeTCs] Ol[eHKa
MIpPernojaBaTelis, YUYUTHIBAIOUIAS pe2yIapHOCMb NoceujeHus 0043ameibHblX Y4eOHbIX 3anAmull, 3HAHUH
TEOPETUYECKOTO pa3jieia MporpaMMbl U BHIIIOJHEHHE YCTAHOBIIEHHBIX Ha JaHHBIA CEMECTP KOHTPOJIbHBIX
TecToB oOmeil ¢Gu3nyeckol ¥ TEOPEeTUYECKOW MOArOTOBKM JUIS OTAENIbHBIX TPYII Pa3InyHOU
CHOpTUBHOM HarpaBieHHoCcTH. KP BXOUT B mpakTUYECKUE 3aHATHUS..

O0beM y4eOHOM M CUUIIIHHBI

Ounas dopma:

B B I Vi
Bunpl yaeOHOM paboThI 3aYETHBIX | aKaJeM. | CeMecTp | cemecTp
eMHMIIAX Jyacax
O0masi TpPya0eMKOCTb JAUCHUILUIMHBI 110 2,0 72 36 36
Y4eOHOMY IJIAHY
AyIUTOpHBbIE 3aHATHS: 2,0 72 36 36
Jlexuunu (Jlek) 0,5 8 4 4
[TpakTnueckue 3anstus (113) 1,0 60 30 30
KonTponbHblld paznen, BXOOUT B ayJUTOPHBIE 0,5 4 2 2
3anstus (KP)
Buja koHTpOJA: 3a4eT / IK3aMeH 3auer 3auer 3auer
3aouHas dopma:
. B B 1 Vi
Bunsl yaeOHOM paboTh
3QUETHBIX | aKaJeM. | CeMECTp | CeMecTp
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eIMHHUIAX Jacax
OO0masi  TPYyA0eMKOCTb JUCHHUIUIHHBI 10 2,0 72 36 36
y4eOHOMY ILIaHY
AyIMTOPHBIE 3aHATHS: 2,0 72 36 36
Jlexuunu (Jlek) 0,22 8 4 4
Camocrositesbnasi padora (CP): 1,56 56 28 28
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,22 8 3auer 3auer

AHHOTanus y4eOHoil nporpammsl AucuunanHbl «Marematuka» (b1.B.5)

Heab IMCHUIUIMHBI — SBISETCS (OPMHUPOBAHUE Y CTYACHTOB CHUCTEMbI OCHOBHBIX TMOHSTHIH,
HCIOJIb3YEMBIX Ui IOCTPOEHHUS BaXKHEHIIMX MaTeMAaTUYECKUX MOJENiel, U yMEHHUS HCIO0JIb30BaTh
MaTeMaTH4YE€CKUE METO/IbI /ISl OMCAHUS Pa3IMYHbIX IPOLIECCOB.

B pesyabTaTe udyueHusi AMCUMIJIMHBI 00y4YAIOMIMICS 110 POrpaMMe 0aKaJIaBpUAaTA J0JIAKEH |

Obnadams cnenyromumu oomenpodeccuonanbapiMu (OI1K) komnereHusIMu:

CIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJI30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIIINH
B nipodeccronanbroi aestenbroctu (OITK-1).

3nams:

OCHOBBI (D PepeHIINaIbHOTO U UHTErPaIbHOI0 UCUUCIEHUS, U hepeHIIMaTbHBIX YPaBHEHHIH;

MaTeMaTHYeCKUEe TEOPUHU U METO/bI, JIeXKallllie B OCHOBE IIOCTPOEHUSI MaTeMaTHYECKUX MOJIETeH;

OCHOBBI IPUMEHEHHSI MATEMAaTUYECKUX MOJIETe U METOJI0B.

Ymemo:

BBIOMpATh MAaTEMATUYECKUE METOIbI, IPUTOTHBIE ISl PELIEHUS] KOHKPETHOH 3a1a4u;

HCI0JIb30BAaTh MaTEMaTUYECKUE TOHSTHSL, METOIbI U MOJIEJH JUIsl OMUCAHUS Pa3InYHBIX MPOLIECCOB;

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, JIEXKAIME B OCHOBE KOHKPETHBIX IIPOIIECCOB;

UCIO0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTHYECKON 00pabOTKH JAHHBIX;

MPUMEHITh MaTeMaTHUYEeCKIe 3HAHHSI Ha MEXIMCIUIUINHAPHOM YPOBHE.

Braoemy:

OCHOBaMHU  (yHIaMEHTaIbHBIX
MaTeMaTHYECKOro anmnapara;

METOJIJaMHU CTAaTUCTUIECKON 00paboTKN HHPOPMAIIUH.

Kpatkoe cogep:kaHue TUCHUILINHBI:

1 CEMECTP

1.BBenenmue.

[Ipenmer u MeTonpl MaTeMaTHKU. OnucaHne OCHOBHBIX pa3nienoB Kypca. [IpaBuia u tpeboBaHus
MIpU U3yYEHHUH Kypca.

2. Dj1eMeHTBI aJredpbl.

UucnoBble MHOXKECTBa, KOoMIUIeKCHbIe yucia. Onpenenutenu II u Il mopsiakoB. BekTopsl:
OCHOBHBIE TOHSTHS, CKAlsPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHHS BEKTOPOB. AHAIMTHYECKAs
reoMeTpHs: TpsiMas Ha IUIOCKOCTH, KpuBbie Il mopsaka. MaTpuubl: AeicTBUS HaJ MaTpULlaMH,
MpHUBEACHUE K CTyNmeH4YaroMy Buay W Buay laycca. Panr marpunsl. OOpatHas Mmarpuma. Teopema
Kponekepa-Kanemnu. Pemenne cucreM nuHelHHBIX anrebpandeckux ypaBHeHUH. COOCTBEHHBIE UuCia U
BekTOphl. KBagparuunsie Gopmal.

3. @ynkuus ogHou nepemennoil. [Ipenen pynkuuu. HempepsiBHOCTS QyHKIIMH.

Oyukiusa. Crioco6s! 3ananus ¢ynkuuu. [Ipenen ¢ynkuuu B Touke. OJHOCTOPOHHUE MPEIEIIBI.
IIpenensl Ha GeckoHeuHOCTH. beckoHeuHO Mainble U OeckOHeuHO OoJblne (YHKLIUHU, UX CBOWCTBA U
B3auMHas cBs3b. CBolicTBa mpezaenoB. IlepBslil 1 BTOpoW 3amedaresnbHble Npeaensl. HempepbIBHOCTH
(GyHKIMU B TOYKE M Ha nMpoMexyTke. CBolcTBa (PyHKIMI, HEMPEPHIBHBIX HA OTpe3kax. Touku pa3pbiBa
(GyHKIMHU ¥ UX KIaccuuKanus.

4. luddepenunanbHoe nCUUCIeHnEe GYHKIIMHM OJHOM epeMeHHOMH.

[IpousBonnas  (yHKUMH, €€ TeoOMEeTpHuYecKuil W  MexaHuueckuil cmbici.  IIpaBuna
middepenunpoBanus. Tabnuia 0CHOBHBIX MPou3BOAHBIX. uddepennnan GyHKINU, ero NpuMeHeHus K
NpUOJIMKEHHBIM BBbIYUCIEHUSIM. MHBapuanTHOCTh (opMbl mepBoro audpdepennumana. ITpousBonHas
cnoxxHot  ¢ynkumu. duddepenuupyemocts  QyHKUMHU:  OIpeneneHHe, TEOpeMbl O  CBA3M
middepeHInpyeMOCTH ¢ HENPEPhIBHOCTHIO M C CYIIECTBOBAaHMEM MPOU3BOJHOW. OCHOBHBIE TEOpPEMbI

MaTEMaTUYCCKUX TCOpI/Iﬁ u HaBbIKaMU HCITIOJIBb30BaHUA
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middepennnansioro ucuucnenus: Posrs, Jlarpamxka, Komm. IIpaBmimo Jlonuranst (packpbiTHe
HeomnpenenenHocteil).  IIpousBoanble  BbICIIMX —MOPSIKOB. JIOKampHBI  3KCTpeMyM  (DYHKIIHH.
HeoOxomuMble ¥ JOCTaTodHble YCIIOBUSL 3KcTpemyma. llpaBuno wuccienoBanus (GYHKIUH —Ha
MOHOTOHHOCTh M JKCTpeMyM. [Ipu3HAaKM BBIMYKIOCTH W BOTHYTOCTH (yHKImMH. Touku mneperuoda.
HeoOxonmumoe u jpocraTouHoe YCioBUsi meperuda. AcMMOTOTBI (DYHKIMH, MX BHIBI U CIIOCOOBI
HaxoxaeHus. O0Imas cxeMa uccieqoBaHus GyHKIHA, TOCTPOCHUE UX TPa(UKOB.

5. MaTerpanbHoe ncYHCIeHNE (PYHKIMH OJHOM EpEMEHHOM.

[TepBooOpasznast ¢ynknus. HeomnpeneneHHBI MHTETpaJl M €ro CBOWCTBA. Ta0iWila OCHOBHBIX
UHTErpajoB. MeToapl HMHTETPUPOBAHUS: HEMOCPEACTBEHHOE WHTEIPUPOBAHME, HWHTErPUPOBAHUE
[10ICTAaHOBKOM, MHTErPUPOBAHUE 110 YacTsAM. HTerpupoBaHue paunoHalIbHbIX Apobeii. IHTerpupoBanue
HEKOTOPBIX HMPPALMOHANBHBIX M TPUTOHOMETpUdYeckux (yHKuiA. OnpeneneHHbll HWHTErpaj, ero
reomeTpuueckuii cmeicii. CBoiicTBa onpenenaeHHoro nnrerpaina. ®opmyna Hetorona-Jleitonuia. Teopema
O CpeJHEM 3Hau€HUHU. 3aMeHa MEPEMEHHOM U MHTErpUPOBAHUE IO YACTSIM B OIPENEICHHOM HHTErpale.
[IpuokeHust ONpeNeNIEeHHOTO UHTErpajla K BbIUHMCICHHIO Iulomaneil miockux ¢uryp. Ilonsarue
HECOOCTBEHHBIX MHTETPAJIOB: ONPEAEIECHUs, CBOWCTBA, METObl BEIUUCICHHUSL.

2 CEMECTP

uddepennuaibHoe ucuncieHne GyHKIHUN HECKOJIBKHX MepeMeHHbIX. JJ1eMeHThbI TeOPHH T0JISl.

OyHKIMU BYX U O0Jiee MepeMEeHHBIX: OINpeAeeHne, 00JacTb ONpeaeaeH s, 00JacTh U3MEHEHUS,
reoMeTpuueckas HHTepIperanus, JMHUK ypoBHs. [Ipenen @pyHkuuu B Touke. YacTHble Npon3BOAHbIE (Ha
npuMmepe (GYHKIUHM JABYX nepeMeHHbIX). uddepenurpyemMocts QyHKIUU HECKOJBKUX MEPEMEHHBIX.
Hoctatounsie ycnosust nuddepenuupyemoctu. [lomnas npousBoaHas. [IpousBoaHas CloxKHON GHYHKITUN.
[Tonueiit  guddepenunan. HMuBapuanTHOCTH TOJHOrO AuddepeHmana. AHATUTUYECKUN TPHU3HAK
nosnHoro auddepennuana. Judpdepenuupoanve GyHKIMM OJHOW U JIBYX IEPEMEHHBIX, 3a/laHHOM
HesiBHO. YacTHbIe TPOM3BOHBIE U TMOJHBIE au(depeHnnanbl BRICIINX NopsaakoB. Teopema o paBeHCTBE
CMEIIaHHBIX MPOU3BOJAHBIX (711 PYHKIMU ABYX MepeMeHHbIX). JIoKaabHbIe SKCTpEMYMbl (GYHKIIUU ABYX
MEPEMEHHBIX: HEOOXOAMMOE M JIOCTAaTOYHOE YCIOBUS SKCTpEeMyMa. YCIOBHBIH SKCTpeMyM (MeEToJ
MHOXuTenel Jlarpawka). Hambonpiee m HanMeHblllee 3HaueHWE (YHKIIMM B 3aMKHYTOM 0OJIacTH.
OcHoBHBIE MOHATUS Teopur nojsl. CkansipHoe nose. [loBepxHocTu u nuHUU ypoBHs. [IponsBogHas mo
HanpapJIeHUIO. [ palueHT CKAJISIPHOTO TOJIS U €ro cBoicTBa. BekropHoe nose. JuBeprenuus nosist. Potop
nossi. CBsI3b MEXy T'PaJIUE€HTOM U IPOU3BOAHON IO HAIIPABJICHUIO.

2. KpatHbie nHTErpasbl.

JIBOMHOM WHTErpai: OmpeaesieHHe, N€OMETPUUYECKUI CMBICI, CBOMCTBA. BhiuncieHue IBOWHOIO
HMHTETpajia B JEKAPTOBOM U MOJISIpPHOM cucTeMax koopauHaT Muterpan Ilyaccona. TpoitHoil uHTErpas:
OIpe/IeJICHuEe, FeOMETPUYECKUM CMBIC, CBOMCTBA. Bprumcienune TpoiHOro wuHrerpana. llpuioxenus
JIBOMHOTO ¥ TPOMHOTO MHTETPAJIOB.

3. KpuBOJIMHEITHBIE U TOBEPXHOCTHBIE UHTETPAJIbI.

KpuBoJIMHEWHBIH WHTErpall MO0 KOOpPJWHATaM: OIpeJeiieHHe, CBOWCTBA, BbIUMCICHHE. Pabora B
cunoBoM noJie. @opmyna ['puna. KpuBonuHeiiHble MHTErpajbl, HE 3aBUCSIINE OT IIyTH UHTETPUPOBAHMUS.
[ToTenmmanpHas QyHKIMS, MOTeHIIMAIbHOE oje. [loHaTue moBepxHoCcTHOrO MHTErpana. [loTok BekTopa
yepe3 noBepxHocThb. Teopema [Maycca-Octporpaackoro. @opmyna Ctokca.

3 CEMECTP

1. AuddepenuunanbHbie ypaBHEHHSI IEPBOTO MOPSIKA.

Huddepennnanbable ypaBHEHUS: TOPSAIOK, pElIEHHE, TeOpEeMa CYIIECTBOBAHUS U €TUHCTBEHHOCTH
pemennd. 3agmadya Komm. VYpaBHeHus ¢ pazmeslolIMMHCS — IepeMeHHbIMH.  OIHOpOJHBIE
middepennnanbapie  ypaBHeHus. JIuHeliHble nuddepeHIranbHble YpaBHEHHMs MEpBOTro  MOpsiKa.
VYpaBHeHUs B MOJIHBIX JuddepeHnnanax. MHTerpupyommi MHOKUTENb.

2. IuddepenunanbHble ypaBHEHUsI BTOPOTO U N-TO MOPSAKA.

HuddepeHunanbaple  ypaBHEHUST BTOPOTO MOpsAJKa, JOMYCKAIOUIME MOHWKEHHE TMOpsIKa.
JIuneitnple nu¢¢epeHanbHble ypaBHEHHMs BToporo mnopsiaka. CpoiictBa pemeHuil. JluneliHas
He3aBUCUMOCTh (pyHkuui. Omnpenenurens Bponckoro. CrpykTypa o0OIIEro pemeHus JUHEHHOTO
middepeHnnanbHble ypaBHEHUsT BTOoporo mnopsaka. dyHaameHTanbHas cucreMa pemieHuid. JInHeiiHbie
oJHOpoaHbIe auddepeHInanbHble YpaBHEHUS BTOPOTO MOPsAKAa C IMOCTOSHHBIMH KO3 (PHUIIMEHTaMHU:
noctpoeHre oOmero pemenus. Meron Diinepa. JluHeiiHble HeoJHOpoJHBIE U epeHIHaIbHbIE
ypaBHEHHsT BTOpPOrO TOpsIKa C TOCTOSHHBIMU Ko3(d¢durumentamu. OOmee M YaCTHOE peLICHHS
HEOJTHOPOJHBIX ypaBHeHMH. JluneiiHble nu¢¢epeHnanbiple ypaBHeHHs N-TO TOpsKa: CBOicTBa
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pElIeHU, TEOPEeMBl O CTPYKType OOIIero pemieHus, METOJ Bapuallii IOCTOSHHBIX. JIMHEWHbIE
middepeHnnanbable  ypaBHEHUS N-TO  MOpsAAKa C TOCTOSAHHBIME Kod(duumeHramu. Anroputm
MOCTPOEHHS OOIIETO PELICHHUSI.

3. Cuctemsl muddepeHnaIbHbIX YpaBHEHUH.

Cuctembl auddepeHInaNbHBIX ypaBHEHUH TEPBOro TMOpPsIKa: OOIIMe TMOHATUS, Teopema
CYIIECTBOBAaHMS M EIMHCTBEHHOCTH oOmiero pemeHus. CHCTEMBl JTHHEWHBIX U epeHIIHaTbHBIX
YPaBHEHUH MEpBOro MOpsAKA: HMHTErPUPOBAHME METOAOM HCKIOYeHHs. CHCTEMbl JIMHEMHBIX
maddepeHInaNbHBIX ypaBHEHUH NEPBOTO TOPSIIKA: CBOMCTBA PEIICHUH, TEOPEMBI O CTPYKTYpe 00IIero
pelieHHs, METOJ Bapualuu MOCTOSHHBIX. CHCTEMBbl JIMHEHHBIX OJHOPOAHBIX M HEOJHOPOIHBIX
mddepeHInanbHbIX YPaBHEHUN C MMOCTOSTHHBIMHU KOA(PPHUIMEHTAMH. DJIEMEHTHl TEOPUU YCTOHYUBOCTH.
Mertoap! UncIIeHHOTO perieHus AuddepeHnnanbHbIX YpaBHEHHH.

4. YucnoBele U PYyHKIMOHAIbHbBIE PSI/IbIL.

YucnoBele psiibl: OCHOBHBIE IIOHATHSA, CBOMCTBAa CXOJSIIMXCS PAIOB, HEOOXOAMMBIN NPU3HAK
cxoguMocTu. 'apmonundeckuil psaa. Psaer Qupuxie. [Ipu3Hakyn cpaBHEHHs PSAIOB C MOJIOKHUTEIBHBIMU
yieHamu. [Ipusnak J{anambepa. UnTerpanbublil U paaukanbHblil npusHaku Ko, 3Hakouepenyromuecs
psanel: mpusHak JleitOHMIa. 3HAKOTIEPEMEHHBIE PSJIbI: TMOHATHS a0COJIIOTHOW M YCIIOBHOW CXOJIMMOCTH,
MPU3HAK a0COJIOTHON CXOJMMOCTH, CBOMCTBA a0COIIOTHO U YCIIOBHO CXOASIIUXCS PSJIOB.

OyHKIMOHAIbHBIE Psi/Ibl: OCHOBHBIE MOHATHUS, 001acTh cX0AUMOCTH. CTENEeHHbIE PSIIbl: Paauyc,
UHTEpBaJI, 00sacTh cxoauMocTH. CBolcTBa cTeneHHbIX psiioB. Psansl Teitmopa u MaknopeHna: cBoicTBa,
YCIIOBHE CXOJMMOCTH Psiia K UCXOJHON (YHKIIMHU, OCHOBHBIE pa3jiokeHus. Pasnoxenune GyHKIUU B psl
MakiopeHa C NOMOIIBIO OCHOBHBIX pa3liokeHUH. [naBHOe 3HaueHuWe (YHKIMH. OKBHUBAJICHTHbBIE
¢byukuun. [Ipumenenue psaaos Teinopa u MakinopeHna Jist BBIYUCIEHUS MTPEIETIOB.

5. 3axioueHue.

Hcnonp30BaHNne MaTeMaTHYECKUX METOJIOB B IPAKTUYECKOM AESITEIBHOCTH.

O0bem yueOHOH TMCHUIJINHBI:
Ounas dopma:

Bcero 1 cemectp 2 ceMmecTp 3 cemecTp
Buabl yueoHoi padoTei 3a4. ex./ 3a4. ex./ 3a4. ej./ 3a4. ej./
aK.4ac aK.4ac aK.4ac aK.4yac
O01masi Tpy10eMKOCTh
LI HE I U I DO 15/540 5/180 41144 6/216
JIAHY
AYIUTOPHbBIE 3aHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[Tpaktuyeckue 3amstus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
Camocrositeabnasi pa6ora (CP): 7,7/276 2,23/80 2,23/80 3,24/116
IK3aMeH- 3auer JK3aMeH-
Bua xKoHTpoOJIS: SK3aMeH/3a4eT 2/72 1/36 1/36
3aounas popma:
Bcero 1 cemectp 2 cemecTp 3 cemecTp
Bubl yuedHo# padoThI 3a4. ej./ 3a4. ej./ 3a4. ej./ 3a4. e/
aK.yac aK.yac aK.yac aK.yac
OO0masi Tpy10eMKOCTH
AMCUHILTHHGI 110 yHeOHOMY 15/540 5/180 4144 6/216
MJIAHY
AyIMTOpHBIE 3aHATHS: 1,76/64 0,6/22 0,6/22 0,56/20
Jlexuuu (JIek) 0,88/32 0,3/11 0,3/11 0,28/10
[Mpaktueckue 3ansTtus (I113) 0,88/32 0,3/11 0,3/11 0,28/10
CamocrosiTesbHas padora (CP): 12,62/276 3,2/116 3,2/115 6,2/223
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IK3aMeH- 3auer IK3aMeH-

Bua xoHTposs: 3K3amMeH/3a4eT 0,62/22 0,25/9 0.11/4 0,25/9

AHHOTanus padoueil nporpammsl AucuuninHbl «Aadopmaruka» (b1.5.6)

Heab qucuunanHbl — GOPMUPOBAHKE Y CTYICHTOB CUCTEMbI OCHOBHBIX ITOHATHHA, HCIOIb3yeMbIX IS
IIOCTPOEHUS BKHEHIIINX MaTeMaTH4YeCKUX MOJIENIEH, U YMEHHS UCI0JIb30BaTh MATEMAaTHUECKUE METOIbI JIIsI
OIMCAHUS Pa3JIMYHBIX [IPOLIECCOB.

B pesysbTaTe M3y4eHus: JMCHHMILUIMHBI 00y4AaI0IIMIics N0 POorpaMMe 0aKaJIaBpuaTa J0JI7KeH:

Obnadamys cnenyromumu odmenpodeccronanbHpME (OITK) koMIieTeHIsIMu:

— BJIaJICHWE TOHUMAaHHS CYIIHOCTH W 3HA4YeHHs MH(POPMAIMK B PAa3BUTUH COBPEMEHHOTO OOIIECTBE,
OCO3HAHUS OMACHOCTH M YrpO3bl, BOSHUKAIOIIMX B 3TOM IIPOLIECCE, CHOCOOHOCTHIO COOMIOIAaTh OCHOBHBIE
TpeboBaHuUs HHPOPMAIIMOHHOM OE301IaCHOCTH, B TOM YHCIIC 3alUTHI rocyAapcTBeHHOH TaiHbl (OI1K-4);

— BIIAJICHHE OCHOBHBIMU METOJIaMHU, CIIOCOOAMH U CpPE/ICTBAMHU MOJIYYEHHs, XpPaHEHHUs, MepepadOTKU
uH(pOpMaIIUK, IMETh HaBBIKK Pa0OTHI C KOMITLIOTEPOM Kak CpeICTBOM yrpasiieHus napopmarueit (OITK-5).

3uamo:

— cBoiicTBa HH(pOPMALUH, CIIOCOOBI €€ XpaHEeHHs U 00padOTKY;

—  CTPYKTYpY, IPUHIUIBI paOOTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

— TOTOJIOTHIO U apXUTEKTYPY BBIUMCIIUTEIbHBIX CETEH;

— TMIPUHLMIIBI ajpecaliy MoJIb30BaTeNel, KOMIbIOTEPOB U pecypcoB B ceTi VHTepHeT;

— paznuuath U pactmdpoBbiBath [P — anpec, 1oMeHHOE UMSI KOMITBIOTEPA;

—  CTPYKTYpY, IPUHIUIBI paOOTHI 1 OCHOBHBIE BO3MOXKHOCTH DBM;

— OCHOBHBIE THUIIbI AITOPUTMOB, SI3bIKU IIPOTPAMMHUPOBAHMUS;

— CTaHJapTHBIE IPOrpaMMHbIe o0ecrieueH s CBOei MpohecCHOHATLHOMN IESITENbHOCTH;

— QITOPUTMBI PELICHUS HEJTMHENHBIX YPAaBHEHMUI;

—  QITOPUTMBI OTHOMEPHOW ONITUMH3ALIHH.

Ymemy:

— THCaTh U OTJIAXKUBATH MporpaMMbl Ha VBA 10 pa3paboTaHHBIM aJlrOpUTMaMm;

— TPUMEHATHh METO/IbI MATEMAaTHUECKOW CTATUCTUKM ISl PEILICHHS] KOHKPETHBIX 33/1a4;

— HCHOJb30BaTh TMAKEThl MPHUKIAIHBIX MPOTrpaMM IMpU JabHEWIIeM OOy4eHHMH M MpaKTHYECKON
NESTEIbHOCTH.

Braoemy:

— HaBBIKAMHU CaMOCTOSITEIBHOIO PELICHUs 337a4 Ha KOMIBIOTEPE, BKIIIOYAIOIINE MOCTAHOBKY 3a7a4H,
pa3paboTKy airoputMa U OLEHKY ero 3((eKTMBHOCTH METOJaMH MaTeMaTH4YeCKOM CTAaTHCTHKH IS
00pabOTKH PKCTIEPUMEHTA;

— METOAaMU pealln3alyu AITOPUTMOB Ha KOMITBIOTEPAX.

Kparkoe cogepsxkanue TMCHMILIMHBI:

ApPXUTEKTYpa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

WCTOPHSI Pa3BUTHUSl BBIUUCIUTEIBHOW TEXHHKM M TMEPCOHAIBHBIX KOMIbIOTEpOB. Kparkas wucropus
Pa3BUTHUS BBIYUCIUTENLHON TEXHUKH U TiepcoHANBHBIX KommbioTepoB (I1K). Beruncnurensnas mammna ®on-
Heiimana n mamuna Trropunra. Pazpabotku HopOepra Bunepa;

apxurexktypa IIK, ammapartaeie cpeactBa IIK. Hcnomnb3yemble CHUCTEMBI CUUCIIECHUS], 3JE€MEHTBI
Matemarudeckoit soruku. Obmiee npencrasienue o I1K u ux Bo3moxHOCTAX. DyHKIMoHansHasa cxema [1K,
MarucTpaabHO-MOAyIbHbIM npuHIMN noctpoenus IIK. Ammaparneie cpenctBa IIK: mukpompoueccop,
OllepaTHBHAs M KdII MaMsITh, BHEIIHASA MaMATh, IIMHBI aapeca, KOMaHI M JAHHBIX, TAKTOBBIA I€HEPATOP.
[TpuHIMI OTKPHITOM apXUTEKTypbl: CHUCTEMHas IIMHA, paspsaHocTb. [lepudepuitnbie ycrpoiictBa IIK:
KJIaBUATypa, MbIILIb, MOHUTOP, MPUHTEP U Ap. OCOOEHHOCTH NMPECTABICHUS JaHHBIX HAa MAIIMHHOM YPOBHE.
[IpeumymiectBa 1MppoBOro MpeaAcTaBieHNs MH(GOPMAIMU TE€pe/l aHAIOTOBBIM TPECTABIEHHEM: BBICOKOE
KAQueCTBO 3alMCH M OTOOpaXKeHUs] MH(POPMALUH, MPOCTOTa U HAAKHOCTh AyOIUpOBaHMS (KOIMMPOBAHUS)
uHpopmarmu O6e3 morepu KauecTBa. CHCTEMBI CUHCICHUS (J€CATHYHAs, JBOMYHAs, BOChMEpUYHAs,
IIECTHA/IIaTepUYHasl), MpaBWia IepeBoJia M3 OJHOM CHUCTEMBI B JIPYryl0. ODJIEMEHThl MaTeMaTH4ecKOn
JIOTUKH: TOHATHUS (POPMAIIBHOM JIOTHKH, OCHOBHBIE JIOTHYECKHE ONEpalii U (POPMYIIbI, TOTUUYECKUE OCHOBBI
pabots! [1K;

KOMIIBIOTEPHBIE CETU: TOIOJOTMU CETEH, MX XapaKTepUCTHUKU. KoMIbloTepHas CETh - COBOKYIHOCTB
KOMITBIOTEPOB M PA3NIMYHBIX  YCTPOWCTB, 0OECHEeYMBAIOIIMX HH(POPMALMOHHBIL OOMEH MEeXIy
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KOMITBIOTEpaMH B CETH 0€3 HCIHOIb30BaHUA KaKMX-TMOO TMPOMEXYTOUHBIX HOCUTENEH HH(pOPMALUH.
Tonosornu cereif: 3Be3nHast, MMHHAS, KoJbLeBas. CeTH 3aKpbITOTO THUIA: JIOKAJbHBIE U pacHpeesICHHbIE
CETH, KOpIIOpaTHBHBIE ceTu. lIporpaMMHO-TEXHHMYECKOEe OOecredeHHe: ajanTep, KOTOPBIA YIpaBIISETCS
CHEIMAIbHOM  NPOrpaMMOM  JApaBepOM; OIEPALMOHHAs CHCTEMA, YIPABJSIOWAS  KOMIIBIOTEPOM,
MIPEAOCTABISIIONINM PECYPChI; MPOTOKOJIBI - OCOObIE SI3BIKHM, Ha KOTOPHIX OOMEHHMBAIOTCS WH(pOpMALUEH
xomnbtotepsl B ceti (TCP, TCP/IP, UDP). I'mobanbhbie cetn pasnuuHoro macmraba (WAN —Wide Area
Net, MS Network u Internet). Bo3moxxHoct cetn WarepHer. OnekrponHas mouta. Jloctynm K
nH(popMamoHHEIM pecypcam. CricteMa TenekoH(pepeHnrii. Anpecarys 1 IpoToKoIbl B IHTEpHET;

MYJIBTHMEINA — TUATIOTOBAasi KOMIIBIOTEPHAS CUCTEMa, 00ECTICUMBAIOIIasl CHHTE3 TEKCTa, TpadiKH, 3BYKa,
peur U BHUJEO. YcTpoilcTBa MysnbTumenua. TpeOoBaHUS K MYJIBTUMEIUUHBIM CpPEACTBAM KOMIIBIOTEPOB.
Pacimpennbie  BO3MOXKHOCTH  00pa0OTKH, TIpeoOpa3oBaHus, CHHTe3a HWH(popManuu (KOMIBIOTEpHAS
aHUMaIst, MoauMUKays W300paKeHWH, TpexmepHas Tpaduka). MyJabTUMEIUIHBIE TPOTPAMMBL
[IporpaMMbl perakTUpOBaHMs, MOHTaXa 3ByKa M BHICO. Buieo-pemakTopbl, MOIYIH CrerP(QEeKToB,
MOHTQXXHBIE CTYIUH. OJEKTPOHHBIE TMpe3eHTalu (OCHOBHBIE BO3MOkHOCTH MS PowerPoint), stamsl
CO3/IaHMs TIPE3EHTAIINH, CTPYKTYpa MPE3eHTAINI U 0COOCHHOCTH PabOTHI C PEIAKTOPOM.

[IporpammMHOe obecnieyeHue:

CTPYKTypa OTIEPAIlMOHHBIX CUCTEM, TTaKeThl MPUKIaAHbIX porpamm, Microsoft Office. Knaccudukarms
MporpaMMHBIX cpeAcTB. CucteMHoe U npukiagHoe nporpammuoe odecnieuerne [1K. O030p onepanroHHBIX
cucteM (OC). INpunuune! co3nanus u cocraB OC: sapo, unrepdeiic, apaiiBepbl. Kparkas xapakrepucTtrka
WINDOWS, wmonymeabni npunimn noctpoerns. Cpema WINDOWS: okna, ux snmeMeHTHI, paboTa B
MHOTOOKOHHOM pesknme. Pabota ¢ oobektamu WINDOWS. Spnwikn n pabdota ¢ Humu. Tlamku: cosnanue,
TIepEeMMEHOBAaHNE; KOMMPOBAHUE M TEpeMelIeHne OOBEKTOB (MAmoK W SIPJIBIKOB), yAAIEHHE OOBEKTOB.
Kop3una u ee HazHauenune. Hactpoitku WINDOWS: nata m Bpemsi, HACTpO#Ka MBI, SKpaHa. IIEMEHTHI
TexHruueckoro ceppuca I[1K: ycraHoBKa onepaiiiOHHON CUCTEMBI, CO3/IaHUE MHIWBHIYATbHON ONEepalMOHHON
CpeIpl TTOJTK30BATENS, TIOUIEP)KKa IIEITOCTHOCTH HH(MOPMAIINH, PACITHPEHNE U MOICPHA3AINS KOH(PHUTYpaIUH
anmnapaTHbIX U IPOTPAMMHBIX CPEJICTB

TekcroBenii pegakrop WORD, penmakTtopel MareMaTHUeCKMX W XUMHYECKUX Gopmyia. OCHOBBI
WCIOJIb30BAaHMS TIPOTPaMM OOIIEro Ha3zHaueHWs (KpaTKuil 0030p) Ha MpUMepax TEKCTOBOTO pelaKTopa
WORD, penaktopoB mareMaTHUeCKHMX W XUMHUYECKHUX (opmyn. OCOOEHHOCTH TEKCTOBOTO penakTopa
WORD. BBoa u penakrupoBanue Tekcra. KonmupoBanue u nepemenieHne 00beKToB, padoTa ¢ TablMIamu.
BeiGop Buma, pasmepa mpudra, QGopmarupoBaHHe CHUMBOJIOB U aO3areB. KomupoBanue Qopmara.
OcobeHHOCTH CO3JaHusl CChUIOK, orfiabiieHud. Co3naHue JOKYMEHTOB pPa3iWYHbIX (OpM (CTaHZApTHBIX U
HecTaHIapTHBIX). Vcronb30BaHue peakTopa MaTeMaTuiaeckiux GopMyll B TEKCTOBBIX IOKyMEHTaX. Pemakrop
XUMHUYECKHX (GOpMYJ, Ha3HaYEHHE U 0cOOeHHOCTH paboThl. KonupoBanue xuMudeckux GopMys B TEKCTOBBIE
JOKYMEHTBHI.

Cucrema ynpasnenus 6azamu naHabix ACCESS: coznmanue nosp3oBarenbekux CYBJl, dopmupoBanue
3anpocoB, 0T4eToB U GopM. MHbopmarmonnsie cucrembl. CHUCTEMBI yIIpaBieHUs OaHKaMU 1 6a3aMu TaHHbIX.
Pensumonnas moznenb aaHHbIX. CTpyKTypa 3amucH, METobl ocTyrna K uHpopmanun. OOMEH JaHHBIMU C
apyrumu  nipwioxkenusmu - WINDOWS:  TekcTOoBbIMH — pellakTOpaMu U DJIEKTPOHHBIMU  TaOJIUI[AMHU.
Pensimonnas 6a3a panabix ACCESS. ['maBHOE OKHO, MEHIO KOMaH]I, MaHelb UHCTpyMeHTOB. Co3naHue u
OTKpbITHE 0a3bl JaHHBIX. BBOA M pelakTHUpOBaHHE NAaHHBIX B PEXKUME TaOIMIBI U PEKUME KOHCTPYKTOPA.
dopMUpoBaHKE 3aMPOCOB. 3aMPOCHI MPOCTHIE U MHOTOTa0NIWYHBIE, 3aMPOCHI ¢ yenoBusiMUA. Co37jaHNe OTYETOB
u ¢opm. TexHonorus peanuzanuu npocreimux 3anau cpeactsamu CYBJ] ACCESS.

Pemenne BbuMcUMTENBHBIX 3amad ¢ ucnodb3oBanneM EXCEL: oOpabGoTka TaOmuil, IMOCTpOCHUE
rpaguKoB M JMarpamM, BBIYMCICHHE MATPUYHBIX BblpakeHW. HaszHaueHue »nekTpoHHBIX Tabmui (MS
EXCEL). Ocobennoctn Tabmuunoro mnpoueccopa EXCEL wu wucnonb3oBanue ero s pelieHus
MH(OPMALMOHHBIX M MH)KeHepHbIX 3a1ay. Texnuka pabotel ¢ EXCEL. Oxno EXCEL. AGcomorHas u
OTHOCHTENIbHAs ajpecalys. Belienenue sueek, nepemerieHue no pabouemy Jmcry. Pacyer no ¢opmynam.
Komuposanue ¢opmyn. Ilocrpoenue rpadukon. Pacuer (QyHKIMOHATIBHBIX 3aBUCHMMOCTEH M IOCTPOEHHE
rpaduyueckux M300paxkeHHd ¢ ucnonb3oBaHueM craHiapTHbX ¢(yHkiuid EXCEL u macrepa (yHkumii.
ITocTpoeHune MoBepXHOCTEH ¢ UCIIOIb30BAaHUEM MacTepa tuarpamM. Padota ¢ Tabnmunamu. @opmaTtupoBaHue,
oopmnenne Tabmmu. YuciaoBsle W Toib30BaTeNbckue QGopmarel. CBoanble Tabmuiel. [locTpoenue
muarpamm. Pa3paboTka U peanmzarys MpoCTEHIINX aJrOPUTMOB € UCIIONb30BaHueM Bo3MoxkHocTell EXCEL
(HaXOXJIeHHe MaKCHMAJIbHOTO (MHUHHMMAJIBbHOTO) JJIEMEHTa BEKTOpa M MAaTpHIbl, HAX0XXIEHHE CYMMBI
SJIEMEHTOB BEKTOpa U MATPHIIbI, BEIYUCIICHUE MAaTPUUHBIX BBIPOKEHUI).

ANTOPUTMBI M OCHOBBI IIPOT PAMMUPOBAHUSL:
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AJITOpUTMBI, THIBI adropuT™oB. [loHsATHe anroputMma M ero cBoicTBa. CHocoObl 3ammcy anropUTMOB.
MoynpHBIN IPUHIUII TOCTPOEHUS AITOPUTMOB U IIPOIPaMM.

XapaKTepUCTUKU SA3bIKOB IporpaMMupoBaHusi. OCHOBHBIE CTPYKTYpbl W IPUHLMIIBI CTPYKTYPHOTO
NpOrpaMMUpOBaHKs WUTIOCTpanus. CTPYKTypHOE MpPOrpaMMHPOBAHUE, €r0 OCOOEHHOCTH. TEeXHOJIOTHS
O0OBEKTHO-OPHEHTUPOBAHHOTO TPOrPAMMHPOBAHUS; CBOMCTBA S3BIKOB: HACIIEIOBAaHUE, WHKAIICYIISIIHSA,
nomumopdusM. [IoHSATHS S3BIKOB: KJIAcChl W OOBEKTBL. OBOMIONMS W KIacCH(PUKAIMS  S3BIKOB
nporpaMMmupoBanusi. [loHSATHS TpaHCHIALMM, KOMIOWISALMK, HWHTEpHpPETalUM, WX pa3nuuus. ba3zoBble
AITOPUTMHYECKUE KOHCTPYKLUM (CJIEZIOBAaHWUE, BETBJICHHE, IOBTOPEHHUE), IPUMEPhl HX pealU3alUu.
OCHOBHBIE KOHCTPYKIIMH SI3bIKOB IIPOrpaMMUPOBaHUs. SI3bIKM IPOrpaMMHUPOBAHUS BHICOKOTO YPOBHSL.

BbruucnurensHble anropuT™Mbl M IporpamMMHble peanm3aiu Ha VBA g o6pabotku uHbopmayu
[Ipouiecc pemenust 3amau Ha KomibioTepax. [IporpammupoBanue Ha si3bike VBA: OCHOBHBIE omepaTropbl
s3bIKa, Tpoueaypsl u ¢GyHKmuu. PaspaboTka u peanm3anys NPOCTEHIINX alrOpUTMOB 00pabOTKH
uHopMmanuu (perieHne 3a7ad ¢ OJHOMEPHBIM M MHOTOMEPHBIM 00BeMOM HH(pOpMaImu). YucieHHbIe
METOJIbl aHAJIM3a OJHOIO HEJIMHEHMHOIO YpaBHEHUS: IIOMCK KOPHEH, pELICHHE 3a/1a4d OJHOMEPHOM
ONTUMM3ALMHN (HAXOXKJIEHUE TOYeK MaKCMMyMa M MHUHMMyMa (yHKUMM). MeToapl CTaTUCTUYECKOU
00pabOTKM pe3ylbTaTOB HM3MEPEHHH OJHOIN BETMYMHBI: BBIYMCIEHHE TOUYEYHBIX (CPEIHEro, AMCIIEPCHH,
CTaH/1apTa) U NHTEPBAJIbHBIX OLEHOK CITy4aifHON BEJTMYNHBI.

3amuTa nHGOPMAITIH:

AJITOpUTMBI 3alIUTHl MHPOPMAIMK: METOJbl 3alIUThl, KOMIBIOTEpHBIE BHUPYCHI W OOpb0a C HUMH.
[Tonatne Oe30MacHOCTM KOMIBIOTEPHOW HH(MOpMALUK: HAJEKHOCTh KOMITBIOTEPA, COXPAHHOCTh JIAHHBIX,
3alMTa OT BHECEHHMS W3MEHEHUM HEYNOJIHOMOYEHHBIMH JIMIIAMH, COXpaHEHHE TaiHbl IEpPEenucKU B
ANIEKTPOHHOM ceTH. Meroapl peanu3aluy  3alldThl  MHGOPMAILMKM: TPOrpaMMHBIE, — arlapaTHBIE,
OpraHu3alvoHHble. VcTopHs BO3HMKHOBEHHS BUPYCOB M aHTHUBUPYCOB. CrOCOOBI 3apakeHUsl, 3alUThl U
60pbObI ¢ BUpycaMu. OcoOGeHHOCTH pabOThl alrOPUTMOB BHUPYCOB: PE3UJIEHTHOCTh, MOJMMOP(OUUHOCTh U
camotuugpoBanre. KomnbiotepHble BUPYCHI, X crielidurka 1 anTuBupycHble mporpammsl (Kacnepckwuii, Dr.
Web, Avast, AVG). CriocoOsI mmdpoBanus U niepenadn HHGOpMaIMy Ha JalibHUE paccTosTHUS. OTKPBITHINA U
3aKpBITHIN KITtouM mudpoBanus. Jledparmenranus aucka.

O0bem yueOHOH TUCHUIINHBI:
Ounas dopma:

Bunpr yue6HO# paboThI B 3aderHBIX B axanem.
eAMHUIIAX qyacax
O01mas TPy10eMKOCTh JMCIHHIIJIMHBI 110 Y4eOHOMY IIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 1,3 48
JlaGopaTtopHsbie 3ansTHs (J1a) 1,3 48
CamocrositesibHas padora (CP): 1,7 60
Pacuetno-rpaduueckne paboTsl 0,6 20
Pedepar 0,3 10
Jlpyrue BuUbpl caMOCTOSTEIBHON PabOThI 0,8 30
Buja KoHTpoOJIs: 3a4eT/IK3aMeH 3auer
3aoynas gopma:
Buner yue6HOI paboTh B 3aueTHBIX B akanewm.
eAMHUIIAX qyacax
OO0masi TpyA0eMKOCTh M CUUILIHHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIUTOpPHBbIE 3aHATHS: 0,39 48
JIaGopatopubie 3ansTus (JIad) 0,28 10
ITpaktueckue 3anstus (I13) 0,11 4
CamocrositesbHas padora (CP): 2,5 90
PacuetHo-Tpaduueckue padboThI 0,6 20
Pedepat 0,3 10
Jlpyrue BUJIbI CAMOCTOSATENbHOM paboThI 1,67 60
Buja xoHTpOJIA: 3a4eT/3K3aMeH 0,11 3auer
(4)
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AHHOTanus padoyeil nporpamMmsl JucuuIIMHbIL «@u3nka» (b1.6.7)

Leap AMCHMIUIMHBI — TPUOOPETEHUE CTYICHTAMU 3HaHHUI TI0 OCHOBHBIM paszieniaM (GH3UKUA 1 YMEHHIO
IIPUMEHATH UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCLUIUIMHAX.

B pesysabTaTe H3y4eHUs! JUCHMILUIMHBI 00y4AIOIIMIiCA N0 POrpaMMe 0aKaJIaBpuaTa J0JKeH:

Obnaoams  cnienyromumu  obmmenpodeccronanbpiMu  (OIIK) u  mpodeccronamsabivu (1K)
KOMIIETECHLIUSIMU:

CITIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BAaTh OCHOBHBIE 3aKOHBI (PU3MKH B TpodecCHOHATBHON
nesirenbrOCTH (OITK-1);

TOTOBHOCTh HCIIOJIb30BaTh 3HAHHMS O COBPEMEHHOW (pM3MUeckoil KapTHHE MHpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUM BEIIECTBA /ISl MOHMMAHUS OKPYKAIOIIEro MHpa U SBJIECHUH
npuposl (OITK-2).

3uams:

(¢u3nyeckrue OCHOBBI MEXaHWKH, (HU3UKK KOJeOAHWM W BOJIH, JJIEKTPUYECTBA M MarHeTU3Ma,
ANEKTPOIMHAMUKH, CTATUCTHUECKON (PM3UKU U TEPMOTMHAMUKH, KBAHTOBON (PH3HKHU;

cMbICT (YHIAMEHTAIbHBIX (U3MYECKUX 3aKOHOB, NMPUHIMIIOB U MOCTYJIATOB; X (POPMYIUPOBKU U
I'PaHHULbl IPUMEHUMOCTH;

CBSI3b IIMPOKOTO Kpyra (HU3MYECKUX SIBJICHUN ¢ (YyHJAMEHTAIbHBIMU IMPUHLUIIAMH U 3aKOHAMH
bu3uKy;

OCHOBHBIE METO/Ibl PEILICHHS 33/1a4 TI0 ONMCAHUIO (PU3NYECKUX SIBIICHUH;

METO/Ibl 00PaOOTKH PE3YNIbTATOB (PU3UYECKOTO IKCIIEPUMEHTA.

Ymemy:

MIPUMEHSATh TEOPETHYECKUE 3HAHMS U SKCIEPUMEHTAJIbHbIE METOJIbl HCCIEIOBAHUS TPU pELICHUH
po(hecCHOHANTLHBIX 33134,

MIPOBOJUTH PacyEThI, OCYIIECTBISATh aHAINU3 U Ha OCHOBE 3TOr'0 JieNlaTh 000CHOBAaHHbIE BBIBO/IBI;

aHAIM3UPOBATh PE3YNIbTaThl HAOMIOAEHUN M AKCIIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX 3aKOHOB U
MIPUHIIATIOB (PU3HKH;

OTIPENETISITh XapakTep (PU3MYECKUX MPOIECCOB MO KOMIUIEKCY SKCIIEPUMEHTAILHON HMH(pOpMaIUK MpH
MTOMOIITH T'padUKOB, TAOIHI] U ypaBHECHUH;

MIPEJCTABIATh 00Pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO W TEOPETHUYECKYI0 HH(OPMAIMI0O B YCTHOW H
MMUCbMEHHOM (popMe, B TOM YHCIIE C HCIIOIB30BAHMEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHHA.

Braoemy:

HaBBIKaMH Pa0OTHI C HIMPOKUM KPYroM (pU3MYECKUuX IpuOOpoB U 000PYI0BaHUS;

HaBBbIKaMH 000CHOBAHUS CBOUX CYXKJICHUH U BRIOOpA METO/1a UCCIIEIOBAHUS;

Kparkoe conep:kanue 1MCHUILVIMHBI:

Cemectp 2

BBenenue

[Ipeamet puznku. Metopl (GU3NUECKOTO UCCIEIOBAHUS: OIIBIT, TUIIOTE3a, IKCIIEPUMEHT, TEOPHSL.

1. ®usnueckrue OCHOBbI MEXaHUKHU

[Ipenmer kunematuku. llepemerienue, ckopocTb, yckopeHue. KuHemartnyeckue XapaKTepUCTHKH
BpalllaTeNIbHOTO JABHKEHUs. 3akOHbl HbroTOHA. 3aKOH BCEMUPHOTO TAroTeHUs. J[BIKeHHE Tena NepeMEeHHOM
Macchl. 3aKOH BCEMHUPHOIO TAroTeHus. [IBM>KeHHE Tena NEepeMEHHOM Macchl. YpaBHEHHs Meniepckoro.
®opmyna [{ronkoBckoro. Ynpyruii 1 Heynpyruil yaapsl mapoB. MOMEHT HHEPLUMU MaTEepUaIbHOM TOUYKH U
TBepaoro Tena. Kunemaruka rapmoHnyeckux konebanuil. JuddepeHnnansHoe ypaBHEHHE FapMOHUYECKUX
koneOanuii. IloHATHE O 3aTyXaloUMX W BBIHY)KICHHBIX KojebaHusAX. BosiHoBoe npmkenue. BomHbl
IIPO/IOJIBHBIE U TTOTIEPEYHBIE.

2. OCHOBBI MOJIEKYIISIPHOM (pU3UKH

DneMeHThl TepMOAMHAMUKH U (pu3nueckoil kKuHeTuku. MaeansHelii ra3. Pactipenenenue bonbivana u
ero obuieusnueckuii cMpici. PeanbHelil ra3. YpasHenue Ban-nep-Baanbca. TepmouHamudeckuii MeTos B
¢u3uke. PaBHOBecHble cocTosiHMsA. Hauanma tepmonuHamuku. LIMKiabl. DHTpomust M €€ CTaTUCTUYECKOe
TojikoBaHue. SIBnenue nepeHoca. Audpdysus. 3akon @uka. TemonpoBoaHocTs. 3akoH Dypre. Buyrpennee
TpeH#ue (BSI3KOCTh). 3akoH HproTOHA.

3. DneKTpocTaTuKa U MOCTOSHHBIN AEKTPUUECKUN TOK

3akon Kynona. Teopema Octporpanackoro-lI'aycca. Jlunomns. JIMANEKTPUKH B 2JIEKTPOCTATHYECKOM
ToJIE.

Cemectp 3

19



1. DnexTpomMarHeTusm
3akon Awmmepa. 3akoH buo-CaBapa-Jlammaca. Cuna Jlopenna. MarHetuku. DIeKTpOMarHUTHas
MHAYKLUS. YpaBHeHue Makcsea.

2. OnTuka
Wurepdepenimsa BonH. Judpakuust BosH. [lomspusammst BonH. TernoBoe wu3mydeHHe. 3aKoH
Kupxroda. ['mnoresa [Inanka. KBanroBoe 00bsicHeHre TeruioBoro usnydeHus. I ekt Komnrona. Snepras
Mozeib atoma. [locrynarel bopa. Atom Boopoaa o bopy.
3. DneMeHTHI KBaHTOBOH (pU3UKH
l'unore3a ne bpoiinsa. BonHoBoe ypaBuenue lllpeaunrepa Juis cTaliMOHAPHBIX COCTOSIHUM. OTBITHI
reprna-I'epmaxa. Muorosnekrponuslii  atoM.  Oddekr 3eemana. [lpuammun I[laymm.  KantoBbie
craructuyeckue pacnpeneneHus boze-Oinmreiina u  ®epmu-upaka. dononbl. 3akonsl Jlebas u
OnHIITeHA. XapaKTepUCTUKU siipa: 3apsj, Macca, SHEPrusi CBA3M HYKJIOHOB. SlIepHblE peakLuu.
@dyH/1aMEeHTaJIbHbIE B3aUMOJIEUCTBHSL U OCHOBHBIE KJIACChI 3JIEMEHTAPHBIX YaCTHII.
O0beM yueOH O TMCHUINJIMHBI:
Ounas opma:

Bcero 2 cemecTp |3 cemecTp
Bujet yue6Hoi paboTe 3a4. ef1./ 3a4. ej./ 3a4. ej./
aK.uac aK.uac aK.uac
OO0 TPYA0EMKOCTD AUCHHUIJIMHBI 0 Y4eOHOMY IJIaHY 10/360 4,0/144 6,0/216
AyIHTOPHbIE 3aHATHS: 3,6/128 1,35/48 2,25/80
Jlexuun (Jex) 1,35/48 0,45/16 0,90/32
JlaboparopHbie 3ansTHs (JIal) 0,9/32 0,45/16 0,45/16
[paxtuaeckue 3anstus (113) 1.35/48 045/16 0.90/32
CamocTosiTesibHas padota (CP): 4.4/160 1,65/60 2 75/100
Bua xoHTpoJisi: 3a4eT/IK3aMeH 2172 JK3aMeH JK3aMeH
1/36 1/36
3aouHas opma:
Bcero 2 cemecTp |3 cemecTp
Bujet y4e6Hoii paboTei 3a4. ej1./ 3a4. ej1./ 3a4. ej./
aK.uac aK.uac aK.uac
OO01as TPYI0€eMKOCTh AUCHHILINHBI 10 Y4e0HOMY ILUIAHY 10/360 5,0/180 5,0/180
AyIUTOpPHBIE 3AHATHS: 1,21/44 0,55/20 0,66/24
Jlexuun (Jlek) 0,44/16 0,22/8 0,22/8
JlaGopatopusie 3ausaTus (J1ad) 0,33/12 0,11/4 0,22/8
[paxruaeckue 3ansatus (113) 0.44/16 0.22/8 0.22/8
CamocrositennbHas padora (CP): 8,29/298 4.19/151 4,08/147
Bua xoHTpoJisi: 3a4eT/3K3aMeH 05/18 IK3aMeH IK3amMeH
’ 0,25/9 0,25/9
AHHOTanus padoyel NporpaMmsel AUcHUIIMHBI «O0mas n Heopranunveckas xumus» (b1.5.8)
Heab aUCHMIVIMHBI — TPHOOpPETEHHE 3HAHUN W KOMIIETEHIMH, (OpPMHUPOBAHHE COBPEMEHHBIX

MIpeACTaBICHUN B 00OJIACTH TEOPETHUECKUX OCHOB XUMHUH U XUMHHU DJIEMEHTOB.
B pe3ysibTaTe n3yueHusi TMCHMILIMHBI 00y4aIOIIHMiics MO0 MporpaMMe 0aKaiaBpuaTa J0J/KeH:
Obnaoamy cnenyromumu odmenpodeccruonanbabMu (OITK) koMnereHmsaMu:

CIIOCOOHOCTBHIO ¥ TOTOBHOCTBIO HCTIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JWCIIUILUIAH B
npodeccuonanbHoi aesirensroct (OIMTK-1);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHKS O CTPOEHHM BEILECTBA, IIPUPOJIE XMMUYECKOHN CBS3U B PA3TUUYHBIX
KJlaccaX XWMHUYECKUX COCJMHEHHWH Uil TMOHMMAaHHS CBOWCTB MATEpUANiOB M MEXaHM3Ma XHUMHUYECKUX
MPOLIECCOB, MPOTEKAIONINX B OKpy)aromiem mupe (OI1K-3).

3nams:
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AJIEKTPOHHOE CTPOEHHUE aTOMOB U MOJIEKYIT;

OCHOBBI TEOPUH XHUMHYECKOM CBSI3M B COCIMHEHMSX Pa3HbIX THUIIOB, CTPOCHUE BEIIECTBA B
KOH/ICHCUPOBAaHHOM COCTOSIHUY;

OCHOBHbBIE 3aKOHOMEPHOCTH TMPOTEKAHUSI XUMHUYECKUX IMPOLIECCOB U XapPaKTEPUCTUKU PABHOBECHOTO
COCTOSIHHS,

METOJIbl ONHCAaHUS XUMHUYECKUX PABHOBECHM B PAcTBOpAx SIJIEKTPOJMTOB, CTPOCHHUE U CBOMCTBA
KOOPJIMHAIMOHHBIX COCTMHEHUIA;

XUMHUYECKHE CBOMCTBA AJIEMEHTOB PA3IMUHBIX TPYMI MEPUOAUYECKON CHUCTEMBbI M MX BaXKHEHIIMX
COC/TMHEHMI;

Ymems:

BBITIOJIHATh OCHOBHBIE XMMHUYECKUE ONEpaIiH, ONpPEACsTh TEPMOJUHAMUYECKHE XapaKTEPUCTUKH
XUMHUYECKHX PEAKIUil 1 PABHOBECHBIE KOHIIEHTPAIIH BEIIECTB;

WCIOJIb30BaTh OCHOBHBIE XUMHUECKHE 3aKOHbBI, TEPMOJMHAMHUYECKUE CIIPABOYHBIC JAHHBIC IS
perieHus mpo(ecCHOHANTBHBIX 3a/1a4;

MIPOTHO3UPOBATH BIIMSHUE PA3IMYHBIX ()aKTOPOB HA PABHOBECHE B XMMUYECKUX PEAKITUSX;

Braoemnw:

TEOPETHUECKUMHU METOJIJAMH  OTIMCAHUSI CBOWCTB TPOCTBIX W CIIOKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOCHUS UX aTOMOB U TIOJIOKEHHUS B TIEPHOIMUECKON CUCTEME XUMHUECKUX AJIEMEHTOB;

OKCTIEPUMEHTAIBHBIMU ~ METOJaMH  OTPE/CICHUS  HEKOTOPHIX  (PU3MKO-XUMHUYECKHX  CBOMCTB
HEOPraHUYECKUX COCTMHEHMIA.

Kparkoe cogepskanue 1TMCHUIIMHbBI:

CrpoeHrie aTOMOB | TIEPUOTUICCKHUI 3aKOH.

BonHoBBIE  CBOMiCTBA MaTepHATBHBIX OOBEKTOB. YpaBHeHuWe Je bpoins. CooTHomeHue
HeomnpenenenHoctei ['eiizendepra. [lonaTue o kBaHTOBOM MexaHuke U ypaBHeHuu [Ipemunrepa.

CoBpemenHasi (HOpMyTUpOBKa TMEPHOIMUECKOTO 3akoHa. llepmommdveckass cuctemMa W €€ CBsI3b CO
CTPOEHHEM aTOMOB. 3allOJHEHHE SJIEKTPOHHBIX CJIOEB W O00OJOYEK aTOMOB B IEPHUOIUYECKON CHCTeMe
anementoB JI.M. MengeneeBa. CremeHn OKHCICHMS. BakHeWIIME OKHUCIUTEIM W BOCCTAHOBUTEIM.
BaxxHeiiime cxeMbl IPEBPAICHNs BEIIECTB B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

XUMUYECKasi CBSI3b U CTPOCHHUE MOJIEKYI.

KoBaneHnTHast cBsA3b, OCHOBHBIE TIOJIOKEHHMS METOJA BAJEHTHBIX CBs3eil. PaccmorpeHue cxem
MepEKPHIBAHUS aTOMHBIX OpOUTasiel pu 0Opa3oBaHUU CBsA3el B MoJieKynax. OCHOBHBIE MOJIOKEHUSI METOIa
MoutekyIsipabIX opoutaneii (MO JIKAO). O0mue cBeieHHsT O KOMIUIEKCHBIX COCTUHEHHUSAX, UX CTPOCHHE.
MexmonekynsapHasi 1 BHYTPUMOJIEKYJISIpHAsE BOJOpOJHAsl CBsi3b. MOHHAs CBs3p Kak NpeAeibHBINA CiTydai
KOBaJICHTHOW cBsi3u. OOIIMe TpeiCTaBiIeHUS] O MEXKMOJIEKYISIPHOM B3aUMOJCUCTBUU: OPHUEHTAIIMOHHOE,
MHAYKIMOHHOE, TUCIIEPCUOHHOE B3aUMOACHUCTBHSL.

OHepreTrka peakuui 1 XMMHUYECKOE PABHOBECHE.

[lonatne O  XMMHYECKOHM  TEpPMOJMHAMHUKE, TEPMOJMHAMHYECKHE  (PYHKIMU  COCTOSHHSA
(xapakrepuctrueckre (pyHkimu). XUMUYECKOE paBHOBecue. VICTHHHOE H KaXylleecs pPaBHOBECHSL.
KoHcranTta XMMHYECKOTO pPaBHOBECHS. OIEKTPOXUMHUUECKHE TIPOLIECChI, TMOHSATHE OO0 SJIEKTPOJIHBIX
MOTEHUMANIaX. JEKTPOJABMKYINAs CUlIa OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA U KPUTEPH
CaMOITPOU3BOJIBHOTO MTPOTEKAHMSI ITPOLIECCOB.

PaBHOBecuHs B pacTBOpax

[Iporeccol, compoBokIarolie 00pa3oBaHUE >KUAKUX MCTHHHBIX PACTBOPOB HEIIEKTPOIUTOB H
ANIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE M HEACCOIMMPOBAHHBIE EKTPOIUThL. CTenenp auccounanuu. Koncranta
qicconanmu. PaBHOBecHMe B CHCTEME, COCTOAIIEW W3 HACBHIILIEHHOIO PACcTBOpa MajopacTBOPHUMOTO
ANIEKTPOJIMTa W €ro KpUCTAUIOB. PaBHOBecMe B pacTBOpax KOMIUIEKCHBIX COEQUHEHUH. PaBHOBecue
JWICCOIIMALIMU BOJIbI, MOHHOE NPOM3BEIECHUE BOABI M €ro 3aBUCUMOCTh OT Temmeparypel. Illkama pH.
I'uapomnus cosnent.

CKOpOCTh peakluii U KaTaius.

[lonsitue o xumuueckoil kuHeTuke. OTHOCTaAMUHBIE U CIIOKHBIE PEAKIMU. 3aKOH JAEHCTBYIOMIUX MACC.
KoncranTa ckopoct peakimu. MoJeKyIsipHOCTh M TOPSJIOK peakiMui. 3aBUCUMOCTh CKOPOCTH PEAKIUH OT
TeMIIepaTypbl; SHTAIBIMS aKTUBALIMH. [ OMOTE€HHBIN U T€TEPOTeHHBINA KaTallu3.

XuMHUS S- U P- DIIEMEHTOB

Bomopo-miepBblii 271eMEHT MEPUOIMUECKON CUCTEMBI, €r0 ABOMCTBEHHOE MOJIOKEHUE. DIEMEHTHI | - 2
u 13 - 18 rpynn nepuoauueckoi CUcTeMbl. 3aKOHOMEPHOCTH B M3MEHEHHUHU AIIEKTPOHHBIX KOH(UTYpaIui,
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BEIMYUH PAJUYCOB, 3JIEKTPOOTPUIATEIILHOCTH W SHEPrUM HOHHW3AIlMA AaTOMOB. THITMYHBIC CTETICHH
OKHCJICHHSI. XMMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB. 3AKOHOMEPHOCTH B CTPOCHUHU U CBOMCTBaX OCHOBHBIX
TUNOB coeMHeHut. [IpupoiHbIe COeMHEH NS, TOTyYeHUE U TIPUMEHEHUE.

Xumus d- u - anmemenToB

OnemenTsl 3-12 rpynn NEpUOTUYECKON CHUCTEMBbI. 3aKOHOMEPHOCTH B HM3MEHEHUHU 3JIEKTPOHHBIX
KOH(pUTYpalwii, BEIUYMH PAJAUYCOB, SHEPrUM HMOHHM3ALMH, XapaKTEpHBIX CTCICHEH OKHUCIICHUS,
KOOP/IMHALIMOHHBIX YUCeN aTroMOB. [IpupoaHbie coeMMHEHNS, TIOJTYUYeHHE U COTIOCTABICHUE (PH3MUYCCKUX H
XUMHUYECKHX CBOMCTB TPOCThIX BemecTB. CTpO€HHME M CBOICTBA OCHOBHBIX THIIOB COCIMHEHUM.
Ocobennoctu f- 311eMeHTOB.

O0beM yueOHOI TMCHUIIMHBI:

Ounas popma:

Bcero 1 cemectp 2 cemecTp
Bunpsl yaeOHOI paboThI B3au. | Bakaan. | B3au. | Bakan. | B3au. | Bakan.
el qacax el gacax eIl Jacax
Oo0masn TPYAOEMKOCTh
AUCHUILUIAHBL 10  y4eOHOMY 12 432 7 252 5 180
TJIAHY
AyIMTOPHDBIE 3aHSTHS: 4,44 160 2,67 96 1,78 64
Jlexumn (Jlek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausatus (I113) 0,89 32 0,89 32
JlabopaTtopusbie 3ansatus (J1ab) 1,78 64 0,89 32 0,89 32
CamocrosiTeqbHasA padora 556 200 333 120 299 80
(CP): ’ ’ ’
CamocTosiTenbHOE W3y4YEHUE 5 56 200 333 120 299 80
pa3nesioB TUCIUILINHBI ’ ' ’
Bua KOHTpoOJIs: IK3aMeH 2 72 1 36 1 36
3aounas popma:
Bcero 1 cemectp 2 ceMecTp
Bupr yue6HOM paboThI Bz3ay. | Bakan. | B3au. | Bakag. | B3au. | Baxkaxn.
el yacax el. qyacax ell. qyacax

Oomas TPYAOEMKOCTh
AUCHUILIMHBI [0  y4eOHOMY 12 432 6,0 216 6,0 216
IUIAHY
AyIMTOpHbIE 3aHATHSI: 0,72 26 0,36 13 0,36 13
Jlexumu (Jlek) 0,22 8 0,11 4 0,11 4
[Ipaktuueckue 3ausarus (113) 0,22 8 0,11 4 0,11 4
JlaGopaTtopusbie 3ansatus (J1ab) 0,28 10 0,14 5 0,14 5
%11;‘)‘_’“‘”‘““"“*‘“ padora | 178 | 388 | 539 | 194 | 530 | 194
CamocTosTensHOe U3yueHue 1078 388 5,39 194 5,39 194
pa3aesioB TUCIMILTHHBI
Bux kKoHTpOJIS: IK3aMeH 0,5 18 0,25 9 0,25 9

AHHOTanus padoyel nporpamMmsl AucuuIIMHBI «Oprannyeckast xumus» (b1.6.9)

Heas aucuuninmHbl — NPUOOPETEHHE CTYJCHTAaMU 3HAHWH O CTPOSHHWHM OPraHMYECKUX COCIUHEHH,
OCHOBHBIX XMMHYECKHX CBOMCTBAaX pA3JMYHBIX KJIaCCOB OPraHMYECKHX COCJUHEHHH M MeTOo/aX WX
TIOJTy4eHHS], KaK IPOMBIIIUICHHBIX, TaK U JJa00paTOPHBIX.

B pe3yabTaTe u3yueHusi IUCHHUILIMHBI 00Y4AIOUIUIiCS 10 MPOrpaMMe 6aKaJaBpuaTa J10JI/KeH:

Obnaoamv  crnepyromumu  obmekynsTypabiMu - (OK) u  obmenpodeccuonanpubivu  (OITK)
KOMIIETCHIIUSIMU:

CITOCOOHOCTBIO K CaMOOpraHu3aiuy 1 camooopasosanuio (OK-7);
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CIIOCOOHOCTBHIO ¥ TOTOBHOCTBIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILUIAH B
npodeccuonanbroi aesirenbroctd (OIMTK-1)

TOTOBHOCTBIO MCIIOJIL30BATh 3HAHHS O COBPEMEHHOW (PM3MUYECKON KapTHHE MUPA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHHMHU BEIIECTBA Ui MOHUMAHUS OKPYKAIOIIErO0 MHUpa U SBJICHUN
npuposl (OITK-2);

TOTOBHOCTBIO MCIOJIb30BATH 3HAHUSL O CTPOCHUH BEIIECTBA, PUPOEC XUMHUUECKOU CBSI3U B PA3TMUHBIX
KJIaccax XMMHUYECKHX COCIMHEHUU JIsi TOHMMAHHUsI CBOMCTB MAaTEpUAIOB U MEXAHHW3Ma XUMHUYECKUX
MPOLIECCOB, MPOTEKAIOINIKX B okpyx)aromem mupe(OITK-3).

3nams:

TEOPETHUYECKHE OCHOBBI CTPOSHHSI M CBOMCTB Pa3IMYHbBIX KIIACCOB OPraHMUECKUX COCIMHEHUM;
CITOCOOBI MOJTyYCHUS 1 XUMHICCKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHWICCKUX COCTMHCHUIA;
OCHOBHbBIE MEXaHU3MBbI TIPOTEKAHUSI OPraHUYECKUX PEAKIIN;

Ymems:

MIPUMEHSTh TEOPETHUECKHUE 3HAHUS JIJISI CHHTE3a OPraHUYECKUX COSTMHEHHI PA3JIMIHbIX KIIaCCOB;
aHAJTM3UPOBATH U TIPEICKA3bIBATh PEAKITMOHHBIE CBOMCTBA OPTaHUUECKUX COCIMHEHUIA;
COCTaBJIATH CXEMbI CHHTE3a OPTaHUYECKUX COCTMHEHUM, 3aIaHHOTO CTPOCHUS;

Braoemnw:

OCHOBaMH HOMEHKJIATYpPbI U KJIacCU(UKAITMH OPraHMYECKUX COSAUHEHU;
OCHOBHBIMHU T€OPETHUECKUMHU TMPEICTABICHUSIMA B OPTaHUYECKON XUMHUH;
HaBBIKAMH 00OCHOBAHUS PAIIMOHAILHBIX CITIOCOOOB MOTYYEHHUS] OPraHMUECKUX BEIIECTB.

Kparkoe conep:xanue TMCIUNIHHBI

Homenknatypa opraHudeckux coenuHeHWd. Teopusi XMMHUYECKOTO CTPOSHHS | HACHIIICHHBIC
yrieBosiopoisl (YB). Ilpupona xoBanenTHo# cBsizu. @opmysbl JIbtouca. @opmanbHblil 3apsa. DhgeKTs
3amecTtuTeneid. [IpoMexyToYHbIE COEIMHEHUS W YaCTHIBl OPraHMYECKHX PEaKIHIX. JHepreTudecKas
Trarpamma peakin. Mexanusm peakin. Ctepeon3zomepusi, €€ BUIbI 1 0003HAYCHUSI.

Amudarndeckne coenunenus. HacoimenHple 1 HeHachIeHHbIe Y B. AJTKaHbI, [IUKIOATKAHbBI, aTKCHBI,
aJIKUHBI, TOJMMEHBI (IMeHbl). B KaXkaoM Kiacce paccMaTpuBaIOTCA CIEAYIOIIUE Da3lesibl: H30Mepus,
HOMEHKJIaTypa, (GHU3MYECKHMe W XHMMUYECKHE CBOWCTBA, CHOCOOBI MOMydeHHs. MeXaHu3Mbl peakuui.
DHepreTuyeckasi [uarpaMMa peaxiui.

Apomatrueckue coenmuHeHus. Teopun apomatuaHocTd. CoeTMHEeHNsT OEH30JIbHOTO Psizia.

Nzomepus. Homenknarypa. CriocoObl moJTydeHHs. XUMHUYECKUE CBOMCTBA. BiusiHMe 3amecTuteseil B
0EH30JIbHOM KOJIbLIE HA HAaIPaBJICHHE i CKOPOCTh PEAKIUA 3JIEKTPO(UILHOTO 3aMECHUSI.

O0beM yueOHOH TUCHUIINHBI:
.OuHas ¢popma:

N B 3aueTHBIX

Bun yaeOHoM paboTh S B akanmem. yacax
O01mas TPy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IUIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) 0,45 16
[TpakTnueckue 3anstus (113) 0,88 32
CamocrositesbHas padora (CP): 1,77 60
Jlpyrue BUabpl caMOCTOSTEIBHON pabOThI
Buja KoHTpoOJIs: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOH

. 3aouHas popma:
Bun yuebHoit paboThI B 3adetHBIX B akanmem. gacax
eIMHUIIaX

O0mas TPyI0eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IUIaHY 3,0 108
AyIUTOpPHBbIE 3aHATHS: 0,33 12
Jlexuun (Jlek) 0,11 4
[Ipaktuueckue 3ansarus (113) 0,22 8
CamocrositesbHas padora (CP): 2,56 92
Jlpyrue Buabpl caMOCTOSTENHHON pabOThI
Buja xoHTpoOJIA: 3a4eT / 3K3aMeH 0,11 3auer c(;))uemcoﬁ

23




AHHOTanus padoyel NporpaMMsl AMcHMILIMHBI «@u3ndeckas xumus» (b1.5.10)

Leapr AUCHMIUIMHBI — PAacKpbITh CMBICI OCHOBHBIX 3aKOHOB, VYIPABJSIONIUX XOJO0M
XUMHYECKOTO Tpolecca, MoKa3aTh 00JIACTH MPHIJIOKEHUS ITHX 3aKOHOB M HAy4YUTh O0yYaromerocs
IrpaMOTHO NMPUMEHSATH UX NPU PELICHUN KOHKPETHBIX TEOPETUUECKUX U MPAKTUUECKUX 3a/1ay.

B pe3yabrate H3ydyeHHs IMCHUILIMHBI 00y4damlnMiics IO NporpamMMe OakajnaBpuaTa
HOJIKeH:

Obnaoams cnenyromumu  o0mexynbTypasiMu (OK) u oGmenpodeccuonansabivu  (OIIK)
KOMIIETEHLUSIMU:

CHOCOOHOCTBIO W TOTOBHOCTH HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JMCLMILIUH B podeccuoHanbhoit nestenproctu (OIMK-1);

TOTOBHOCTBIO  HCIIOJIB30BAaTh 3HAHUS O COBPEMEHHOW (M3MYECKOW KapTHHE MHpa,
[IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEpPHOCTSIX, CTPOEHMM  BellecTBAa g  [OHUMAaHUS
OKpYy’Karomiero Mupa u seiennii npupoasl (OI1K-2);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAaHHME O CTPOCHUHU BEIECTBA, MPUpPOJA XUMHUYECKON CBS3H B
Pa3IMYHBIX KJAccaX XMMHUYECKUX COEIMHEHMM I MOHMMaHMs CBOICTB MaTepuUalioB U MEXaHU3Ma
XUMHUYECKUX TPOIECCOB, MPOTEKAMIIUX B oKpyxaroiiem mupe (OITK-3).

3nams:

OCHOBHBIE 3aKOHBl (PU3MYECKON XMMHUHU, B3aUMOCBSI3b (U3MYECKUX U XUMUYECKHX
XapaKTEepUCTHK IMpoliecca;

MyTH ONpEACTIeHUs BaXXHEUIIMX XapaKTEepUCTUK XMMHUYECKOrO0 paBHOBECHUS (KOHCTAHTHI
paBHOBECHS, PaBHOBECHOI'O BbIXOJAa MPOJYKTa, CTENEHU NpEBpalleHUs MCXOTHBIX BEIIECTB) U
BIIMSIHUS PA3JIMYHBIX (PAaKTOPOB HA CMEIIEHNE XUMHYECKOTO PaBHOBECHS,

YCJIOBUS YCTAaHOBJIEHHMS (a30BBIX PAaBHOBECHUH B OJHO- M MHOTOKOMIIOHEHTHBIX CHCTEMax,
BO3MOYHOCTH pa3JeJeHus CI0XHBIX CUCTEM Ha COCTABIISIIOIINE KOMIIOHEHTHI;

TEpMOJIMHAMHYECKOE OINMUCAHHE CBOWCTB HJEAJbHBIX U HEWJCAIbHBIX PACTBOPOB, MOJXOMABI K
HaXO0’KJEHUIO MapIUaIbHbIX MOJSPHBIX BEIUYMH KOMIIOHEHTOB PacTBOPA.

Ymems:

INPUMEHATh TEOPETUUYECKUE 3HAHUSA U HKCIIEPUMEHTAIbHbIE METOIbI HCCIEOBaHUS (PU3NUECKON
XUMHH IPU pelIeHUH NpopecCUOHANBHbIX 3a/aY;

IIPOBOJIUTh TEPMOJMHAMHUUYECKHE pPACUYEThl, OCYLIECTBIATh AHAJIU3 U HAa OCHOBE 3TOTO JeiaTh
000CHOBaHHBIE BBIBO/IBI;

IpeACKa3blBaTh M HAXOJUTh ONTHMAJIbHBIC YCIOBUS IPOBEJCHUS XUMHUYECKOro Ipolecca ¢
L[€JIbIO MOJIY4EHHS] MAaKCUMaJIbHO BO3MOXHOTO BBIX0/1a HHTEPECYIOLIEro MPOIYKTa;

IPEACTABIATh JaHHbIE JJAOOPATOPHOTO HccieAoBaHMS B rpaduyeckoil ¢GopMe M Ha OCHOBE
MOJIYYEHHBIX 3aBUCUMOCTEH ONpenensTh COOTBETCTBYIOLIUE TEPMOJAMHAMHYECKHUE U KUHETUYECKUE
XapaKTEePUCTUKU XUMHYECKOW CHCTEMbI 1 XUMHUYECKOI'0 NPOIIecca;

IIPOBOJUTh AHAIU3 M KPUTUYECKH OLEHHUBATh IIOJyYEHHbIE SKCIEPUMEHTAJbHbIC JAHHBIE,
0000111aTh 1 e1aTh 000CHOBAaHHBIE BBIBOIbI HA 0a3e NPOBEIEHHBIX OIBITOB.

Braoemy:

KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJIOB (M3MYECKOH XUMHU ISl PELICHMS
KOHKPETHBIX MCCIIEI0BATENIbCKUX 3a/1a4;

HaBbIKAMM  OINpPEJEICHUS COCTOSIHUS PABHOBECHS U CaMOIIPOM3BOJILHOIO  HAlpaBJCHHUS
XHMUYECKOT0 Ipoliecca;

npueMaMu OOpaOOTKM TOJIyYEHHBIX OIBITHBIX JAaHHBIX JJISi BBIBJICHHUS M YCTaHOBJICHUS
B3aMMOCBS3€il MEeX/1y TEPMOAMHAMUUECKUMH CBOMCTBAMHU M (PU3MUYECKHMHM MTapaMeTpaMH MpoLecca;

3HaHUSIMH OCHOBHBIX 3aKOHOB (M3MYECKOW XMMHMU JUISL COJepXKaTelbHON HWHTepHpeTanuu
TEPMOJAMHAMHUYECKUX PACUETOB;

Kparkoe conep:kanue 1uCHMILINHBI

Xumuueckass TepMoaWHamHKa. 1-plii M 2-0if 3aKOHBI TEepPMOAMHAMMKH, mocTynar [lmaHka.
B3anMocBs3b TEmIOThI, pabOThl 1 U3MEHEHUS! BHYTPEHHEH 3HEPruH B MPOIeccax ¢ y4acTHEM UIEaIbHOTO
raza. Temno€MKocTb TBEPABIX. Kuakux u ra3000pa3HbIx BeniecTB. TepMoxumus. Beruucienue TemioBbIx
3pPEeKTOB XMMHMUYECKHX peakIuil, mpoleccoB (a30BbIX MNEPEX0/]0B, PACTBOPEHHUS U JAPYTUX (PU3HKO-
XUMUYECKUX TMpoleccoB. DHepruss [m06ca u sHeprus [enpMmrosblia Kak KpUTEPUHM HarpaBlICHHS
XUMUYecKoro rmnpouecca. Pacuér abcomroTHO sHTponmu. XuMudeckoe paBHOBecue. KoHcraHTa
XMUMHMUYECKOTO PABHOBECHS M METOJBI €€ pacué€ra U SKCIIEPUMEHTAIBHOIO ONpezeieHusl. PaBHOBECHBIM
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BBIXOJ] IPOJYKTA, BIMSHUE JABJICHUS, TEMIIEPATypPhl, IPUMECH MHEPTHOTO r'a3a Ha PABHOBECHBIN BBIXOI.
VYpaBuenust wu3orepmbl U u300apel  Bant-T'opda. Craructuueckas TepmonuHamuka. Pacuér
TEPMOAMHAMHYECKUX (PYHKIUN Ha Oa3e MpeICTaBICHUI O CyMME 10 COCTOSTHHSIM.

da3oBble paBHOBECHUS B OJJHOKOMIIOHEHTHBIX crcTeMax. Pa30Bble mepexo/ sl U (hazoBas 1uarpamma
COCTOSIHMSL I OJHOKOMIIOHEHTHBIX CHCTeM. TpoiHas Touka. YpaBHenue Knaneipona-Kiaysuyca.
3aBUCUMOCTb JIaBJIEHMS] HACBILIEHHOI'O Mapa OT TemiepaTypbl. OmpeneneHue TEpMOAMHAMUUYECKUX
¢bynkuuit mporecca ¢asoBoro nepexona. Kputnyeckas temmneparypa.

Tepmoauaamudeckas Teopusi pactBopoB. Kiaccudukamms pactBopoB. CrocoObl BBIpaKEHUS
coctaBa pactBopa. [lapiuanbHbie MOJIApHBIE BeNWYWHBI. YpaBHeHuss ['ub6ca-Ilrorema. UneanbHbie
pactBopbl. TepMmoanHamuueckue GYHKIUM CMEUICHHS JUIS WICaJbHBIX PAcTBOPOB, 3aKkoH Payms.
[IpenenbHO-pa3zbaBieHHble pacTBOpPbI, 3akoH ['eHpu. HewuaeanbHble pPAacTBOPBI, MOJOKUTEIbHBIE U
OTpULIATENIbHbIE OTKJIOHEHHs OT 3akoHa Payns. TepMmoauHamMHyecKoe ONHMCAHWE HEUJEAbHbIX
pacTBOpOB, aKTUBHOCTH, KOA(PPUIIMEHT akTUBHOCTH. KoJumMratuBHBIE CBOWCTBA PAacCTBOPOB HEJIETYUHX
BEIIECTB B JIeTyueM pactBopurene. Kpuockonus, 30ymirockonus. OcMoc, 0CMOTUYECKOE JJaBJICHHUE.

da3oBble paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX cHcTeMaX. J[marpaMMbl «JIaBJI€HHE-COCTaBY,
«TEeMIIEpaTypa-coCTaB», «COCTAB Iapa-CoCTaB >KUAKOCTU» JUISl UJCAIbHBIX M HEUJEAIbHBIX PacTBOPOB.
3axonsl ['106ca-KonoBanosa, Azeotponus. @U3NKO-XUMUUYECKHE OCHOBBI pa3JeNICHUs KUAKUX CMEceH,
pextupukanys. OU3NKO-XUMHUECKUNH U TEPMUUECKUN aHaiau3. PaznuyHble TUMBI JUarpaMM IJIaBKOCTH.
Oprektuka. [IpaBusno a3 u npaBuiio peryara.

O0bem yueOHOH TMCHUIJINHBI:
Ounas dopma:

Bupr yue6HOM paboThI SaquHI]iX B axazem.
gacax
eIMHHIIAX
O0masi TPyA0eMKOCTh JUCHUILUIMHBI 10 Y4eOHOMY 50 180
TUIAHY '
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuuu (Jlek) 0,89 32
[Tpaktrueckue 3ausatus (113) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
Bua koHTpoOJISA: 3a4eT / IK3aMeH DK3aMeH
1,0
(36)
3aouyHas popma:
B
" B akanem.
Byl yue6HO#M paboThI 3a4ETHBIX
gyacax
eAMHUIIAX
O0masi TPyA0eMKOCTh JUCUHUILIMHBI 1O Yy4eOHOMY 50 180
IUIAHY '
AyAUTOpPHBIE 3aHATHS: 0,61 22
Jlexuunu (Jlek) 0,33 12
[Tpaktueckue 3anstus (113) 0,28 10
CamocrositeqbHas padora (CP): 4,14 149
Bua xoHTpOJA: 3a4eT / IK3aMeH JK3aMeH
0,25 )

AHHOTanus padoyveil mporpammsl AucuuniuHbl «Kownonanas xumus» (b1.6.11)
Heab AUCOMNJINHBI — 03HAKOMJICHHE CTY/ICHTOB C OCHOBAaMH TEPMOJWHAMHKHU TOBEPXHOCTHBIX
SIBIICHHH, CTIOCOOAMHM TIOJTYYCHHUS U BAKHEHITUMH CBOMCTBAMU JTIUCTICPCHBIX CHCTEM.
B pe3yibTaTe n3yyeHusi JUCHUTIMHBI 00YYAKOIIHIICSA M0 MPOorpaMMe 0aKajIaBpHUaTa JT0JIKEH |
Obaaoams crnienyrouumu odmenpodeccuonanbHbiMu (OIIK) koMneTeHIIAME:
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JAUCIUILTNH B ITpodeccnonanbroi nesrensroctd (OITK-1);
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TOTOBHOCTBHIO HCHOJB30BaTh 3HAHUS O COBPEMEHHOM (U3NYECKOW KapTUHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHHUM BEIIECTBAa JUISI [OHUMAaHUS
OKpy»aroriero Mupa u sieneruii npupost (OI1K-2);

TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUSA O CTPOCHUH BEILECTBA, MIPUPOAEC XUMUUYECKON CBSI3U B
pPa3IMYHBIX KJIACCaX XHMHUYECKUX COCIUHEHUW M1 TOHUMAHUS CBOMCTB MATEPUATIOB H
MEXaHHU3Ma XUMHUYECKUX MPOIIECCOB, IPOTEKAOIINX B OKpykatomem mupe (OI1K-3);

3namo:

OCHOBHBIC IMOHATHUA WU COOTHOUICHUA TCPMOAMHAMUKH ITOBCPXHOCTHBIX SIBJIEHUU (TepMOI[I/IHaMI/IKa
MOBEPXHOCTHOTO  CJIOS; QAre3Ws, CMauyMBaHWE H pacTEeKaHWE  JKUAKOCTEH; JHCIEPCHOCTh U
TEPMOJMHAMUYECKUE CBOMCTBA TEJT; aACOPOIUs Ta30B U NMapoB, aJcopOLMs U3 PaCTBOPOB);

OCHOBHBIC MCTOABI NOJYUYCHUA AUCIICPCHBIX CUCTCM,

OCHOBHBIE CBOMCTBa AUCTICPCHBIX CUCTEM (BJICKTpOHOBerHOCTHI)IC CBOfICTBa; KHUHCTUYCCKUEC U
ONTUYECKHE CBOMCTBA; CBOMCTBA PaCTBOPOB KOJIJIOUIHBIX TOBEPXHOCTHO-AKTUBHBIX BEILIECTB);

OCHOBHBIE TIOHATHS W COOTHOLICHHsS TEOPUM arperaTMBHOW YCTOMYMBOCTM M KOAryJsilUA
JTMO0(POOHBIX IUCIIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpPOOOpa30BaHUS M PEOJIOTUYECKHE CBOWMCTBA HCIIEPCHBIX
CHCTEM.

Ymemn:

IIPpOBOAUTH pacucCThbl C HUCITIOJIB30BAHUECM OCHOBHBIX COOTHOIIEHUN TEPMOANHAMHKA
IMOBEPXHOCTHBIX SIBJIEHUU 1 pacyd€Tbl OCHOBHBIX XapaKTECPHUCTHUK JUCIICPCHBIX CUCTEM;

Braoems:
METOJJaMH HW3MEPEHHS TOBEPXHOCTHOTO HATSDKCHHUS, KPAcBOrO yrila, BEIWYHHBI aJCOPOIUU H
YACTBHOM TTOBEPXHOCTH, BSI3KOCTH, KPUTHIECKON KOHIICHTPAIUH MUIIEIIO00pa30BaHus,

AIIEKTPOKMHETHYECKOTO TOTEHIMalla; METOJAaMU TPOBEACHUS JAUCIIEPCHOHHOTO aHallu3a, CHUHTE3a
JMCTIEPCHBIX CUCTEM U OLICHKH UX arperaTuBHOM yCTOWYMBOCTH.

KpaTkoe conep:kaHue Iy CHUMIIMHBI

Monayas 1. [Ipenmer 1 mpu3HaKu 00HEKTOB KOJUIOUTHON XUMUH

Komnonanas xumusi - Hayka O MOBEPXHOCTHBIX SIBICHUSAX M JUCHEPCHBIX cucTteMax. OCHOBHBIE
MPU3HAKA JTUCHEPCHBIX CHCTEM - TEeTepPOreHHOCTh M JUCIEPCHOCTb, IOBEPXHOCTHASI DSHEPTUs;
KOJIMYECTBEHHBIE XapaKTePUCTUKH aucnepcHocTu. Kiaccudukanus qUcnepcHbIX CUCTEM.

Mopyns 2. TepMoauHAMUKA OBEPXHOCTHBIX sIBJIEHUI

OOmiass xapakTepucTHKa IOBEpPXHOCTHOUM »sHepruu. [loBepXHOCTHOE HATsDKEHUE. YpaBHEHHE
['m60ca-I'enbMronbIia Ajis BHYTPEHHEH yEIbHON TMOBEPXHOCTHOM SHEPruu (IMOJTHOW IMOBEPXHOCTHOM
SHEPTHH).

Meton wu30bITKOB ['MO0ca. DyHmaMeHTaIbHOE ajcopOIMoHHOe ypaBHeHHEe [mOOca. YacTHoe
BbIpakeHue ypaBHeHus [ n60ca. [loBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-MHAKTUBHBIC BEIIECTBA.

Anresus u kore3us. YpaBHenuwe Jlroripe mius paGotel aaresmn. CmauumBaHue, 3akoH HOHra.
VYpasuenne [ronpe-lOnra. Pacrekanue xunkocreil, koaddunueHT pacrekanus no [apkuHcy. Dddekr
Mapanronu, npaBmio AHTOHOBA.

[IpaBuno ¢a3 [ub6ca u nucnepcHOCTh. BiusHUME KPUBU3HBI TOBEPXHOCTH HAa BHYTpPEHHEE
naBinenue ten (ypaBHenue Jlammaca). Kanumnspueie siBnenus. YpaBHenue KenbBuna. BrusHue
JHUCIIEPCHOCTH HAa PaCTBOPUMOCTb, KOHCTAHTY pAaBHOBECHS XHMHUYECKOW pEakiuH, TeMIepaTypy
¢dazoBoro nepexoja.

MeTo1pl TTONTydeHUsI AUCTIEPCHBIX CUCTEM. YpaBHeHUe PeOunaepa ans paGoThl AUCIIEPTUPOBAHMUS.
O¢¢exr Pebunaepa. ['omorenHas u rereporeHHas KoHJeHcanus. OHeprus I['m60ca oOpazoBaHMs
3apopiia HoBoH (a3pl. Kunetrnka oOpa3oBanus HOBOU (ha3bl.

Monynb 3. AncopOLHOHHBIE PABHOBECHSI

[Tpupoaa aacopOIMOHHBIX CHII. AACOPOLMS Ta30B M MapoB HA OJHOPOTHON MOBEPXHOCTH. 3aKOH
I'enpu. Mogens n ypaBHenue Jlenrmiopa. Teopust noauMosiekynsipHoit agcopOuun bpynayspa, Ommera,
Tennepa (bOT). Onpenenenue ynenpHo# moBepxHoctu Metogom bIOT.

AncopOuust Ta30B ¥ apoB Ha MOPUCTHIX MaTepuanax. Knaccudukanus nop no Jyoununy. Teopus
KamWUISIPHOW KOHJeHcannu. Pacder wuHTerpanbHOi M nuddepeHInansHON KPUBBIX pacmpeaeneHus
oOBema mop 1o pazmepam.
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AncopOmusi  Ha  MHUKpPONOPUCTBIX — Marepuanax.  [loTteHumanbnHass — teopust  [lossanu.
Xapakrepuctuueckas kpupas ajncopouuu. O6oOmenHoe ypaBHeHHe Teopuu JlyOmHMHA 00BEMHOTO 3a-
MOJIHEHUS MUKpOTIOp, ypaBHeHue Jlyoununa - PagymkeBnya.

AncopOmusi MOBEPXHOCTHO-aKTHBHBIX BemlecTB. IlpaBuino [rokno - Tpaybe. 3aBHCHMOCTBH II0-
BEPXHOCTHOI'O HATSDKEHMsI OT cocTaBa pacTBopa. YpaBHeHue IIumkoBckoro. YpaBHEHHsS COCTOSHMS
ra3000pa3HbIX MOBEPXHOCTHBIX (aCOPOIMOHHBIX) MIIeHOK. Becs! JlenrMiopa.

Monynb 4. DjieKTpUYecKue siBJICHUSI HA TOBEPXHOCTH

Mexanusmbl oOpa3oBanusi JBoitHOTO 3nekTpuueckoro ciosi ([A2C). VYpaBuenus Jlunnmana.
Onekrpokamusipasie kpuBble. Teopuu crpoenus JIIC. Pemenue ypapuenus [lyaccona-bonbimana ams
muddy3Hoit yactu [IIC. 13C o teopun LlltepHa, nmepe3apsiika MOBEPXHOCTH.

DNEKTPOKUHETUYECKUE SBJICHUS, MIEKTPOKUHETHUUYECKUH IMOTEHIMal. YpaBHeHHE | enbMmrosbia-
CMOITyXOBCKOTO IS 3JIEKTPOOCMOcCa | AIeKTpodopesa.

Mopyns 5. Kunernueckue ¢BoicTBa IMCIIEPCHBIX CHCTEM

CBsI3b CKOPOCTH OCXIECHMSI YacTULl C MX pa3MepoM. YcioBus cobmrojeHus 3akoHa Crokca.
CenMMeHTAallMOHHBIM aHan3 MOJIUANCIEPCHBIX cucTeM. KpuBble pacnpeneneHus: 4acTull 1o pa3Mepam.
[Ipuponga OpoyHOBCKOro JBMXKEHHS. 3akoH OWHmITeWHa - CMomiyxoBckoro. CneacTBusi U3 TEOpUH
OpoyHOBCKOTO ABMKEHUA. CeJMMEHTallMOHHO-TU(PPY3HOHHOE pAaBHOBECUE, TUIICOMETPUUECKHUM 3aKOH.

Mosynb 6. ArperaTuBHasi yCTOIHYHBOCTD M KOATYJISAIUSI TUCIEPCHBIX CHCTEM

CennMeHTallMOHHAS U arperatuBHas yCTOMYMBOCTU cucTeM. JInopuiibHbIe ¥ THOPOOHBIE CUCTEMBI.
Kpurepuii  nuodunbnoctn mno  Pebunnepy-Ulykuny. JlnoduinbHble  ITUCHEPCHBIE  CHCTEMBI.
Knaccudukanuss  MOBEpXHOCTHO-aKTHBHBIX  BEIIECTB.  TepMOAMHAMHKA W MEXaHU3M  MH-
uemtoo0OpazoBanus. Crpoenne wMunemn I[IAB.  Comobminzanus. Kputudeckas KOHIEHTpauus
MULEI000pa30BaHMsl, METO/IbI €€ OTIPEICIICHNUS.

JInodobusle aucnepcHble cucteMbl. dakTopsl ycToHyMBOCTH JTHO(OOHBIX cucTeM. bricTpas u
MeuieHHas koarymsinus. Kunetmka koarymsuuu no CMOJIyXOBCKOMY. 3aBHCHUMOCTb YHUCJA YaCTHIL
paszHoro mopsiaka ot BpeMeHH. OcHOBHBIE mosioxeHus Tteopun [epsiruna, Jlanmay, @epses, OBepbOeka
(IJI®O). PacknuHuBaromiee AaBieHHE H ero cocrtaBisomue. OOmee ypaBHEHWE [UISS SHEPTHHU
B3aUMOJICCTBHS JTUCTIEPCHBIX YacTUll. [loTeHIMallbHBIE KpUBBIE B3aMMOACHCTBUS YacTull. HeiT-
panu3anyMoHHas U KOHIeHTpanuoHHas koaryisuus. [Ipasumno [yneue-I"apau.

Mopyas 7. CTpykTypooOpa3oBaHHue U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA IMCIIEPCHBIX CUCTEM

Tunsl cTpykTYyp, O0Opasyrommxcsi B AMCIEPCHBIX CHUCTeMaX. B3auMOcCBs3b MEXIy BHUIOM
MMOTEHIIMAILHON KPUBOH B3auMoieicTBuUs YacTull (1o Teopuu JJJIDO) u TUIIOM BO3HUKAIOUTUX CTPYKTYP.
KoarynsiiimoHHO-TUKCOTPOITHbIE U KOHACHCAIMOHHO-KPUCTAIIN3AIUOHHBIE CTPYKTYPBI.

Peonornueckuif MeTon HccienoBaHUsS IUCHEPCHBIX cucTeM. OCHOBHBIE MOHSATHUS M HjealbHbIC
3aKOHBI Pe0JIOTUU. MOoIeIMpOBaHUE PEOJIOTHUECKUX CBOMCTB TEJl.

Knaccudukanuss AUCIEPCHBIX CUCTEM 10 CTPYKTYPHO-MEXaHMYECKUM CBOMCTBaM. Bs3kocTb
JKUJIKUX arperaTUBHO YCTOMYHMBBIX JUCIIEPCHBIX CUCTEM. YpaBHEHUs DuHmTelHa, [IItaynuarepa, Mapka
- XayBuHka. Peosoruueckue CBONCTBA CTPYKTYPHPOBAaHHBIX >KUIKOOOPA3HBIX M TBEPAOOOPA3HBIX
CHCTEM.

O0beM yueOHOM M CUUIIIHHBI:

Ounas dopma:

. B 3aueTHbIX B
Buner yue6HOI paboTh AKaIEM.
eIMHUIIAX yacax

O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 5,0 144
AyauTOpHBbIE 3aHATHS: 1,78 64
Jlexuum (JIek) 0,89 32
JlaGopatopusle 3ansTus (JIad) 0,89 32
CamocrositeanHnast padora (CP): 2,22 80
[ToaroroBka k 1a00paTOpHBIM paboTaM 1,11 40
Jlpyrue BUJIbI CAMOCTOSTENBbHONU paboOThI 1,11 40

IK3ame
Bua uToroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 1,0 H

(36)
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3aouHas dopma:

N B 3aueTHBIX B
Bunsl yaeOHOM paboThI aKazeM.
CIIUHUIIAX

qacax
OO0masi TPy10€eMKOCTDb M CHUILIMHBI N0 Y4e0HOMY IJIAHY 5,0 144
AyIUTOpPHBbIE 3aHATHS: 0,72 26
Jlexuu (JIek) 0,28 10
Jlaboparopusble 3ansTHs (J1ab) 0,44 16
CamocronTesannasi padora (CP): 4,03 145
ITonroroBka k 1abopaTOpHBIM paboTaM 1,11 40
Jlpyrue BHJIbI CAMOCTOSATENBHON pabOThI 2,92 105

IK3ame
Bua nToroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 0,25 H

9)

AHHOTANUA padoyeil MporpaMMbl IMCIUTLINHBI
«Anaautnyeckas xumus» (b1.5.12)

Heab QuCHMIIMHBI — TIPHOOpeTeHne OO0YJaromMMCsl 3HAHWA 10 OCHOBHBIM TPYIIIaM METOJ/IO0B
XUMHWYECKOT'O aHaJIu3a, HanoboJee IMAPOKO MPUMCHACMBIX B HPOMBINIJICHHOCTH U HCCHG}IOB&TGJ’IBCKOﬁ
pa60Te, a TaKXKeE KOMHCTGHHI/Iﬁ, HeO6XO)II/IMI)IX I pEIICHNA KOHKPETHBIX 3aJa4 XUMHUYCCKOTO aHalIn3a.

B pe3yabTaTe H3yueHusi AUCHUIJIMHBI 00YUYAKONIUIiCS 10 MPorpaMMe 0aKajaBpUaTa J0JIKeH |

Obnadams cnenyromumu oodmernpodeccuonanbapiMu (OITK) xommeTeHIMsAMMA:

CTIOCOOHOCTBIO ¥ TOTOBHOCTHIO HCIIOJIF30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIIUILIIIH
B nipodeccronanbroi aestenbroctu (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSI O CTPOCHWU BEIIECTBA, IMPHPOJE XUMHUYECKOH CBS3H B
Pa3NMYHBIX KJIACCaX XWMWUYECKUX COCIMHEHWH /ISl TMOHWMaHHS CBOWCTB MaTepHajoB M MeEXaHH3Ma
XHUMHYECKHX MPOIIECCOB, IPOTEKAOIINX B OKpyxaromem mupe (OITK-3).

3namo:

OCHOBHBIC TIOHSATHS, TEPMHUHBI, METOABl M TPHEMBl KAYECTBEHHOTO U KOJUYECTBECHHOTO
XAMUYECKOTO aHalHu3a, TEOPUI0 XHUMHUYECKHMX M (U3UKO-XMMHUYECKHMX METOJIOB aHAM3a, MPUHIIUITHI
paboThl OCHOBHBIX TPUOOPOB B (PM3UKO-XUMHUIECKUX METOIaX.

Ymems:

MPUMEHSATh TPUOOPETCHHBIC IMPAKTHYECKHE HABBIKM B IMPO(ECCHOHAIBHOW IESTENbHOCTH YIS
pelieHusl KOHKPETHBIX 3ajiad; BIAJICTh: MOHMMAaHUEM IeJIeH W alTOpPUTMOB XHMHYECKOTO aHaln3a,
crioco0amMyl  pEIIeHHs] AHAIUTUYECKUX 3a]ad, OIEHKOW BO3MOXKHOCTEH KaKIOro METo/a aHaju3a,
OCHOBaMH METPOJIOTHYECKOW OLIEHKU PE3yJIbTaTOB KOJMYECTBEHHOTO XUMUYECKOTO aHAIIH3A.

Braoemy:

MOHUMaHUEM IIeJICi U aJrOpPUTMOB XUMHYECKOTO aHaIKM3a, CIOocO0aMH PEUICHHUS aHAIMTHYCCKUX
3aja4, OLIEHKOW BO3MOXKHOCTEH KaKIOTO METOJa aHaiu3a, OCHOBAMH METPOJIOTUYECKON OICHKH
Pe3yIbTaTOB KOJUYESCTBEHHOTO XMMHUECKOTO aHAITN3A.

Kparkoe conep:xanune 1uCUHIITAHBI:

Beenenue. [lonstue o0 ananmTHueckoir xumuu (AX) Kak O CHCTEME 3HAHHM, MO3BOJISIOIICH
YCTAaHOBHUTH Ka4eCTBEHHBIN M KOJIMYECTBEHHBIA COCTaB BemiecTBa. 3amaun AX. AHAJIUTUYECKUN CHUTHAI
KaK HOCHUTENlb Ka4eCTBEHHON W KOJNWYEeCTBEHHOW wuHpopManuu 00 oObekTe aHanmza. [loHsATHE O
npo6ootbope u mpobonoarotoBke. OCHOBHBIE TPeOOBaHUS, NMPENbIBIIEMbIE K METOJaM XMMHYECKOTO
aHanu3a. YCJOBHS BBIMOJIHEHUS OMpelneleHuil. AHanuTthdeckas (opma, aHAITUTHYECKHE MPU3HAKH.
AHanuTuyeckue KiaccuPuKaui KaTHOHOB U aHHOHOB.

Cucrematnueckuii U JapoOHbIN aHanu3. COBpEeMEHHbIE METOJbl UACHTU(UKAIMH DIEMEHTOB U
coenuHeHui. OpraHuyecKue AaHAUTHUYECKHE peareHThl B aHalIW3e HEOPraHMYeCKUX BEIIECTB.
PaBHOBecHs B aHATUTHYECKUX TOMOTE€HHBIX M TETEPOTCHHBIX cucTeMaX. OCHOBHBIC THIIBI PEAKIUH,
npuMeHsieMblx B AX  (KHUCIOTHO-OCHOBHOE B3aWMOJCWCTBHE, OKHCIEHHE- BOCCTAaHOBJICHUE,
KOMIUIEKcooOpa3oBaHue, ocaxjaeHue). OnucaHue paBHOBECHS AHAIUTUYECKUX PEAKIUl C MOMOIIbIO
KOHCTaHT paBHOBECHA. YdYeT TOOOYHBIX peakiuid ¢ TMOMOIIBI0 ammapaTa YCIOBHBIX KOHCTaHT
paBHOBecHs. Mcmosib30BaHHE YCIOBHBIX KOHCTAHT PABHOBECHS JJS ONTUMHU3ALMU AHATUTHYECKUX
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peakuuil ¥ NPaKTUYECKUX YCIOBUIN UX BBINOJHEHUSA. OCHOBBI METOJOB KOJUYECTBEHHOTO XUMHUYECKOTO
aHanmn3a. MeTo/Ibl KOJIMYECTBEHHOTO aHanm3a. TpeOoBaHMs, IpeAbsABIsAEMble K XUMUYECKUM PEAKIIHUsM,
UCIOJIb3YEMBIM B  XHMHYECKOM aHaIM3€. OTambl KOJMYECTBEHHOro aHanusza. llonsarue o
IpaBUMETPUYECKOM aHajlu3e. TeopeTuueckue OCHOBbI TUTPUMETPUUECKOro aHainu3a. llpuemsbl
tuTpoBanusa. Pacuersl B THTpuMeTpuu. ['paduueckoe oToOpaxkeHue mporecca TUTpoBaHHA. CKauok
TUTPOBAaHUS, TOYKA OSKBUBAJEHTHOCTH, KOHEYHas TOYKAa TUTpoBaHusA. llepBUuYHBIE W BTOpPHYHBIE
CTaHJapThl. MeTOoJ KHCIOTHO-OCHOBHOTO THUTPOBAaHUS. BBIOOp KHCIOTHO-OCHOBHOTO WHIHKATOPA.
[Ipumepsl onpeneneHuii. MeToabpl OKHCINUTEIbHO-BOCCTAHOBUTENBHOIO TUTPOBaHUS. OKHCINTEIbHO-
BOCCTAaHOBUTEIIbHBIN NOTEHIHAI. DAKTOPBI, BIUSIOIIME HA €r0 BeIMYuHy. Y paBHeHue HepHcra.

[epmanranatomerpus.  Momomerpus.  ONTHUMHE3AanMs  YCIOBMH  ompeieleHus.  MeTox
KOMIIJIEKCOHOMETPUYECKOTO  TUTPOBAHMUS. Oco0OeHHOCTH  peakimuii  KOMIUIEKCOOOpa30BaHuUs
(xemaroobOpazoBanusi)  woHOB ~ MerauioB ¢ OJITA.  Bwibop  onTuMandbHBIX  YCIOBUU
KOMIIJIEKCOHOMETPUYECKOTO TUTpOBaHUsA. TuUTpoBaHHME N0 METOAy ocaxiaeHus. Merposiornyeckas
OIICHKAa pEe3yJIbTaTOB aHaiu3a. VHIUKaTOpHbIE W WHCTPYMEHTAJIbHBIE CIIOCOOBI YCTAHOBJIEHUS TOYEK
SKBUBAJIEHTHOCTH.

BBenenue B (usnko-xumMuueckue (MHCTpyMEHTalIbHbIE) METObl XuMudeckoro aHammsa (MMXA-
OXMA). Knaccudpukamus (U3NKO-XUMUYECKMX METOJIOB aHalIn3a. AHAIWTUYECKUI CUTHAN Kak
nHpopmaTtuBHas (QyHKIMS cocTaBa BemniecTBa. MeToJpl KoJndecTBeHHbIX u3MepeHuil B OXMA, ux
XapaKTepUCTUKA. AHATUTUYECKUE U METPOJIOTUYECKUE XapAKTEPUCTUKNA METOAUK OIPEIETICHHUS.

O0bem yueOHOH TMCHUIJINHBI:
Ounas dopma:

. B B akanem.
Buabl yuedHoii padoThI 3a4€THBIX
yacax
eTMHHIAX

OO0u1asi TPyA0€eMKOCTh AUCHUIIIMHBI 110 Y4eOHOMY IJIAHY 4,0 144
AyAUTOpPHbIE 3aHATHS: 1,78 64
Jlexuunu (Jlek) 0,45 16
JlabopaTtopusie 3ansatus (J1ab) 1,33 48
CamocrositesbHas padora (CP): 2,22 80
[Toarororka k 1abopaTopHbIM paboTam 1,11 40
Jlpyrue BUIBI CaMOCTOSITEILHOM pabOTHI 1,11 40

3auer ¢
Buja uTOoroBoro KOHTpOJIfA: 3a4eT/3K3aMeH .
OLIEHKOH

3aouHas Gopma:
B
.« B akagem.
Buabl yueOHoii padoThl 3a4eTHBIX
yacax
eIMHHIAX

O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IUIaHY 4,0 144
AyIMTOPHBIE 3aHATHS: 0,72 26
Jlexuunu (Jlek) 0,33 12
JlaGopaTtopHsbie 3ansatus (J1ab) 0,39 14
CamocrositesbHas padora (CP): 3,17 114
[ToaroroBka K 1abopaTopHbIM paboTam 1,11 40
Jlpyrue BUJIbl CAMOCTOSTENBbHONU paboOThI 2,06 74

3a4er ¢
Bua uToroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 0,11 OIlEHKOMH
(4)

AHHOTanus pado4el nporpamMmmsl AucuunnHbl « AHkenepHas rpagpuxa» (b1.5.13)
Hegb AMCHUIVIMHBI — HAYYUTh CTYAEHTOB BBIMOJHATH M YHUTAaTh YEPTEXKH MO MpaBUIaM U
YCIIOBHOCTSIM COTJIACHO CTaHIAapTaM €IMHOM CHCTEeMbI KOHCTpYKTOpcKoi nokymenTtauu (ECK/I).
B pe3yibTaTe n3yyeHusi IMCHUIIMHBI 00y4alOIMiics M0 NporpaMmMe 0aKajaBpHaTa J0JKeH:
Obnaoams crnienyrouumu oobmenpodeccuonanbubiMu (OIIK) koMneTeHIMSAMIE:
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TOTOBHOCTbH MCIIOJIb30BaTh 3HAHHSI O COBPEMEHHON (PM3MUECKON KapTHHE MHUPA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEILECTBA Ui IOHUMAaHHUS OKPY/KAIOLIEro MUpa U SBJICHUHN
npuposl (OIIK-2).

3uams:

CH0CcOOBI 0TOOpaKEHUSI MPOCTPAHCTBEHHBIX (HOPM HA TUIOCKOCTH;

IIpaBUJIa U YCIIOBHOCTH IPY BBINOJIHEHUH YEPTEKEH;

BH/JIbl U3/I€IMH U KOHCTPYKTOPCKUX IOKYMEHTOB;

Ha YpOBHE MPEICTABICHUS XapaKTEPUCTHKH (POPMBI M TOBEPXHOCTH HM3/ICITHN.

Ymemo:

BBITIOJIHATH ¥ UNTATh YEPTEKU TEXHUUECKUX U3IEIUN C YIETOM JEHCTBYIOIIMX CTaHIapTOB;

BBIIIOJIHATH M UNTATh CXEMbI TEXHOJIOTMUECKUX ITPOLIECCOB;

WCIOJIB30BATh CPEACTBA KOMITBIOTEPHOH IrpaMKu IS N3TOTOBIICHUS YEPTEKEH .

Braoemy:

crocob6aMu 1 mprueMaMy U300pakeHUsl MPEAMETOB Ha IIOCKOCTH;

rpaduueckum nakerom «Kommnacy.

KpaTkoe conep:kaHue AMCHUMIIMHBI:

Moay.s 1. U3neane 1 KOHCTPYKTOPCKHE TOKYMEHTHI.

3HAKOMCTBO C BHJaMU U3JEIMA M KOHCTPYKTOPCKMX JOKYMEHTOB, CXe€Mbl. ApMarypa
TpyOOIIpoBO/ia M3y4y€HHE Pe3b0, pe3bOOBBIX M3/ENMM M BBIOJHEHHWE ACKHU30B M YepTeKel neraneil c
pe3bOoi.

MoayJs 2. CoequHeHne AeTajiei.

CrannmapTHbie pe3n0OBBIC U3aenus U coeauHeHus. CoenuHeHHE aeTaieidl 00JTOM W IIMHIIBKOM.
Pe3nboBrie TpyOHBIE coemmHeHus. llamkoBeie coemuuenus. dmanneBwsie coenuHeHus. HepazbemHbie
coeluHeHus aeraneil. ['eomerpuueckue xapakTepucTUKU (POPMBI ¥ MOBEPXHOCTU U3JIEITHM.

MoayJs 3. UepTexn cOOPOYHBIX eAMHHUL. DJIEMEHTbI KOMIILIOTEPHOH rpaduKku.

[IpaBuna BeMosHEeHUs W odopmiieHHs cOopoyHOro uyepteka. JleramupoBaHue YepTEKEH
COOpPOYHBIX CIUHHUIL. DJIEMEHTHI KOMITBIOTEPHOU TpaduKy.

O0bem yueOHOH TMCHUIINHBI:
Ounas dopma:

Buner yue6HOI paboTh B 3aueTHbIX B akanem.
eAMHUIIAX gacax
OO0uiasi TPy10€eMKOCTDb JUCHUIIIHHBI M0 Y4e0HOMY IJIAHY 4,0 144
AyauTOpPHBIE 3aHATHS: 1,3 48
Jlexuunu (Jlek) 0,4 16
[Ipaktuueckue 3ansarus (113) 0,7 24
JlaGopaTtopHsbie 3ansaTHs (J1ad) 0,2 8
CamocrositesbHas padora (CP): 2,7 96
Kypcosas pabota 0,4 12
Jlpyrue BUabpl caMOCTOSATEIbHON pabOThI 2,3 84
Buja koHTpOJIs: 3a4eT / IK3aMeH - 3auer
C OLICHKOM
3aoyHas ¢opma:
Bunsl yueOHOM paboTh B 3ayerHbIX B akanem.
eAMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCIMILIMHBI 10 Y1eOHOMY IVIAHY 4,0 144
AyIUTOpHBbIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) 0,11 4
[Ipaktuueckue 3ausarus (113) 0,11 4
JlaGopatopusie 3ansTus (J1ad) 0,11 4
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CamocrosiTtesnnasi padora (CP): 3,56 128
KypcoBas pabota 0,33 12
Jlpyrue BUIBI CaMOCTOSTEIHHON pabOThI 3,22 116
Bujx koHTpoOJIs: 3a4eT / IK3aMeH 0,11 3auer
C OLICHKOM
(4)

AHHOTanus padoyeil nporpaMmmal Jucuuminibl «[Ipukinaanas mexanuka» (b1.5.14)

Henp AMCHUNIMHBI — HAYYHTh OOYYAIOMIErOCS TBOPUYECKOMY TIOIXOJY K BBITIOJHEHUIO
WH)XEHEPHBIX PacueToB Ha MPOYHOCTh, JKECTKOCTh M YCTOMUYMBOCTH 3JIEMEHTOB KOHCTPYKIIMH, AeTalel
y3JI0B MaIllMH U anmnaparosB.

B pe3yabTaTe H3yueHusi AUCHUIJIMHBI 00YUYAKONIUIiCS 10 MPOrpaMMe 0aKaaaBpUaTa J0JIKeH |

Obnadams cnenytronumu oomenpodeccuoHanbHbiMu (OTIK) komneTeHmsIMHU:

CIIOCOOHOCTBIO  HCIIOJB30BAaTh  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX JIUCLIUIUIMH B
npodeccronanbHo# nesrensHocTr (OITK-1);

CIIOCOOHOCTBIO  HMCMOJIb30BaTh 3HAHMS O COBPEMEHHOW  (PU3MYECKOW KapTUHE  MUpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUH BEIIECTBA I MOHUMAHUS OKPYKAIOIIETO
mupa u sBieHui npupo st (OITK-2).

3namo:

OCHOBHBIC YPaBHEHUS U METO bl PEIICHHMS 3a7a9 COMTPOTUBJICHHS MaTEPUAJIOB U JIETaJIel MaIlliH;

OCHOBHBIE METOJIbI PAcdYeTOB Ha MPOYHOCTh W JKECTKOCTh JJIEMEHTOB KOHCTPYKIIMM MAalluH U
amnmapaTosB;

OCHOBBI TEOPHUH pacyeTa JieTajell U y3JI0B MAIllUH U anmapaToB XUMUYECKOU TEXHOJIOTHH.

Ymemo:

MIPOBOJUTH PACUEThI 3JIEMEHTOB KOHCTPYKIMII HA OCHOBE METO/I0B CONPOTHBIICHUS MAaTEPUAIIOB;

paccuuTHIBaTh U KOHCTPYHPOBATH JAETAIN MAIUH 110 UCXOAHBIM JaHHBIM;

MPOU3BOJIUTh pacueThl IO OCHOBHBIM KPHUTEPHUSIM pabOTOCIOCOOHOCTH M KOHCTPYHPOBAHUS
neTajel MalluH.

Braoemy:

HaBbIKaMU pacyeTa CONMPOTUBIICHHSI MaTEPHAJIOB AaHATUTHUYECKUMHU METOIaMU;

HaBbIKaMU BbIOOpa MaTEpUAJIOB [0 KPUTEPUSM POYHOCTH;

pacueTraMu TUIOBBIX JETajleil MallllH, MOJb3YysICh ClipaBouHOM JuTeparypoid u I'OCTamu.

KpaTkoe cogep:kaHue IUCHUMILIMHBI:

BBeaenue

Pons mpenmera «llpuknannas MexaHuka» B (OPMHUPOBAHMM HHXXEHEpAa XUMHKa-TEXHOJOTra.
«[IpuknanHas MexaHHKa» KaKk OCHOBA JUIsl TOHUMaHUS pabOThI, YCTPONCTBA M 0€3011aCHON SKCIITyaTaluu
000pynOBaHUs XMMHYECKOTO IPOU3BOICTBA.

2. Moayasb 1 «Onpenenienue peakuuii onop. PacrsizkeHune-c:xkaTue».

Paznen 1.1. Onpenenenue peakiuii onop.

AOCOMIOTHO TBepAoe Teno. JieMeHThl CcTaTUKU. OCHOBHbIE TMOHSTHS. AKCHOMBI CTaTHUKH.
VYpaBHenus paBHoBecHs. CBSI3H U UX PEAKIIHH.

Pasnen 1.2. PactsokeHue-cxxartue.

OcCHOBHBIE TONYLIEHUS U IPUHIMUIBI CONPOTUBIIEHUsI MaTepuanoB. Merton ceuennii. Hanmpsixenus,
nepopmaruu u nepemenieHus. 3akoH ['yka. IlocTpoeHue smiop BHYTPEHHHX YCHIIWH, HampsDKEHUH U
nepemenieHuid. CTaTUYECKHM OINpEeAeUMble M CTAaTUYECKHM HEolpeaenumble 3anadu. J(uarpamMmbl
pacTsbKeHHs Ui TUIACTUYHBIX M XPYNKUX MaTepuajoB U HMX XapakTepucTuku. Jlomyckaemble
HaMpPsDKEHUA. Y CIIOBUE MPOYHOCTH MPH PACTSHKEHUU (CXKATUR).

3. Moayas 2 «Kpy4yenune. U3rud».

Pazgen 2.1. Kpyuenue.

3akoH ['yka npu casure. BHyTpeHHue cuioBbie (JakTOphI IpU KpydeHUH. HampspkeHus B CTEPIKHAX
KpPYTJIOTO CeYeHUs1. Y CIIOBHE MPOYHOCTU MIPU KPYUEHUH.

Paznen 2.2. U3rud.
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I'eomeTpuueckue XapakTEPUCTHKHU IUIOCKUX cedeHH. [IoHsATHEe YHCTOro U MOMEepeyHoOro M3ruboB.
[IpaBuna mMoOCTPOEHUS SIIOP MOMEPEUHBIX CMJI U M3rHOAIOMMX MOMEHTOB. OmpeneneHrne HOPMaIbHBIX
HampsDKeHUW.  YCJIOBHE TPOYHOCTH Tmpu  u3ruOe. OmnpenerneHne KacaTelbHBIX — HANPsOKCHUH.
Parnmonanbubie YOPMBI CEUCHUI.

4. Moayasb 3 «C10kHOe HATIPSIZKEHHOE COCTOSTHHEY.

Paznen 3.1. CiioxxHOE HANPS>)KEHHOE COCTOSIHUE.

OCHOBBI TEOPUH HAIPSIKEHHOIO COCTOSIHHUSA M TUIIOTE3bl MPOYHOCTU. [IOHATHE HANpPSHKEHHOTrO
cocTosiHUsA. [ TaBHBIE IJIOMIAJKK W TJIaBHbIe HampspkeHus. OO0oOmenHblii 3akoH ['yka. Hasnauenwe
rUNoTe3 NpoyHocTu. [IoHATHE SKBUBANIEHTHBIX HAIPSDKEHUN U KPUTEPUEB IPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCYABI.

ToHKOCTEHHBIE COCY/IbI XUMUYECKUX MPOU3BOJACTB. OnpeaeneHne HapsHKeHUH o 6€3MOMEHTHOM
teopun. OcHOBHBIE nomyuieHus. BoBoa ypaBHeHus Jlaruiaca. Pacuer TOHKOCTEHHBIX 000JI0YEK IO
ypaBHEeHUIO Jlamiaca 1 1o CTaHJapTU30BAaHHOM METOIUKE. Y CIOBUE MPOYHOCTH.

Pa3nen 3.3. Pacuer cxaThIX cTep)KHEN HA YCTOMUUBOCTb.

Y CTOMYNBOCTD 371€MEHTOB KOHCTPYKIMI. [loHsATHE KpUTHYECKOH cuibl U KO3(QQUIMEHTa 3araca
npouyHocTu. Pacuer kputnueckod cunel mo Oinepy. llpenmenst mpumeHumoctH ¢GopMynbl Ditnepa.
[IpakTrueckuii crocod pacyera Ha yCTOMUHUBOCTb.

5. Moayas 4 «/leranu Mamun».

Pazgen 4.1. CoenuHenne aeraie MamivH.

Knaccudukanus neraneil MalivH U annapaTtoB XUMUYECKUX NMPOU3BOACTB. Pe3b00BbIE COCMHEHMUS.
Pacyer 00JITOBBIX COeMHEHUI MpU MOMEPEUHBIX U MPOJO0JIbHBIX Harpy3kax. lllmoHouHble coequHeHus.
Haznauenne u Buapl mmoHok. Pacder mmoHOk Ha cpe3 u cMsatue. Buapl cBapku. O61acTs mpruMEHEHUSI.
Bunel cBapHbIX mBOB. Pacyer Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOUHBIX IIIBOB.

Paznen 4.2. Banbl 1 ocH, UX OTIOPBI U COCTMHEHUS.

Banbl, ux xnmaccudukamus u HazHadeHue. Ocu. [IpoeKTHpPOBOUYHBIE pacueThl BajJOB M OCEH.
[Mopmunaukn ckoJibkeHusa. Marepuansl BrIanpimed. [logmmnuukun kadeHus. [IpuHiunuamsHOE
YCTPOICTBO U OCHOBHBIE T€OMETpUUYECcCKUe pa3Mepbl. JJocTOMHCTBA, HEAOCTATKU U 00JIAaCTH MPUMEHEHUS
MOAIIUITHUKOB KaueHusi U ckoibkeHus. [IpuBogusie mydthl. Hasznauenue. Knaccuduxarmus mydt mo
MPUHIIUITY AEHCTBUS U XapakTepy padboTsl. [lopsaok moadopa MydT U OCHOBBI IPOYHOCTHOTO pacyera.

Paznen 4.3. Mexanuueckue nepeiayu.

3ybuateie mepenaun. OKpyXHOoe U paguanbHoe ycunus. Pemykropel. OmnpeneneHue
knaccudukanus. [Ipumepsl cxeM penyKTopoB.

O0beM yueOHOH TMCHUIINHBI:

Ounas dopma:

Byl yue6HO#M paboThI B 3aueTHBIX B akanem.
eIUHHUIAX yacax
O01mas TPy10eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 4.0 144
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexuuu (JI) 0,89 32
[TpakTnueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bua koHTpoJs: 3a4eT / IK3aMeH - 3ader ¢
OLICHKOH
3aoyHas ¢opma:
Bunsl yaeOHOM paboThI B 3agernbIxX B akagem.
SAUHUIIAX yacax
O0mas TPyI0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyIUTOpPHBbIE 3aHATHS: 0,34 12
Jlexuunm (Jlek) 0,17 6
[Ipaktuueckue 3ausarus (113) 0,17 6
CamocrositesbHas padora (CP): 3,55 128
Bua xoHTpoOJIA: 3a4eT / IK3aMeH 0,11 3ader ¢
OLIEHKOH
4)
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AHHOTaNus padoyeil MPOrpaMMbl JUCHUILIHHBI «JJIEKTPOTEXHUKA U MPOMbINLIEHHASA
sjekTponuka» (b1.b.15)

Heas mucuumimMHbl — ¢GopMHpOBaHHE y OOYYarOmErocss KOMIETEHIUH, 00ecreunBaonnx
TEOPETUYECKYIO0 U MPAKTHUYECKYIO MOArOTOBKY BBITYCKHHKA, YMEIOIIETO BBIOMPATh M IKCIUTYaTHPOBAThH
AIIEKTPOTEXHUUECKUE M DJCKTPOHHBIE YCTPOWMCTBA, BIAJCIONIETO HABBIKAMH  HCIIOJIb30BAHHUS
COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHH JUIsi aBTOMATH3MPOBAHHOTO MOJCIMPOBAHUS M pacyera
AIIEKTPUYECKHUX M SIEKTPOHHBIX IIETICH.

B pe3yibTaTe n3yyeHus JMCHUIIMHBI 00y4aKOIMiics M0 MporpaMMe 0aKajaBpHaTa J0JKeH:

Obnadame  cnepyromumu  o0mekyabTypubiMu  (OK) u  obmenpodeccrnonansusivu  (OI1K)
KOMIETCHIUSIMHU:

CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoobpasopanuto (OK-7);

TOTOBHOCTBIO ~ HWCTIOJNB30BAaTh 3HAHMSA O COBPEMEHHOW  (M3MUYECKOW KapTHHE  MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEHIECTBA ISl TIOHHUMAHUS OKPY)KAIOIIETO
mupa u sBieHuid npupo sl (OITK-2);

BJIQJICHUEM OCHOBHBIMH METOJaMH, CIIOCOOaMH U CPEICTBAMH TIIOJydCHHUs, XPAHEHUS U
nepepaboTku  WHGOpPMAIMK, HaBBIKAMH pabOTBl C KOMITBIOTEPOM KaK CPEICTBOM  YIIPAaBIICHUS
undopmarmeit (OI1K-5).

3Hamo:

OCHOBHBIE ITOHSTHS, ONPEICTICHHUS U 3aKOHBI JICKTPHUECKUX TIeTIeH;

METOJBI MOJISIIMPOBAHUS, aHaIM3a W pacyéra IMerneld IOCTOSHHOTO W IEPEMEHHOTO TOKOB,
METOJIOJIOTHIO AIEKTPOTEXHUIECKUX U3MEPECHUH;

YCTPOWCTBO W TIPHHIMIBI PabOTHI AIIEKTPOTEXHUYECKOTO W DJIEKTPOHHOTO 000pyIOBaHUS,
TpaHC(HOPMATOPOB, DIEKTPUICCKAX MAIIWH, HCTOYHHKOB MTUTAHUS.

Ymemo:

MPUMEHATh TEXHOJIOTUHM MOJEIMPOBAHMS, aHalHM3a, pacuéTa W HKCIUTyaTalluM 3JIEKTPHUYECKUX
CeTeil, MPOMBIIIJIEHHOTO AJIEKTPOOOOPYIOBAHUS U ANEKTPOHHBIX MPHUOOPOB;

BBHIOMpATh  ANEKTPOTEXHUYECKOE M DJEKTPOHHOE O0OpydoBaHWE Ui  pelIeHus  3aaay
MIPOEKTUPOBAHUS U peaIU3allii XUMMHUKO-TEXHOJIOTHUYECKUX MPOIECCOB U IPOU3BOJICTB.

Braoemy:

METO/JaM{ MOJIETUPOBAHUS U pacuéra 3JIEKTPUUECKUX U AIEKTPOHHBIX IIeTIeH;

HaBbIKaMU MPAKTHUYECKON pabOThI C ANEKTPUUECKOM anmaparypoi ¥ 3JeKTPOHHBIMU YCTPOMCTBAMH.

KpaTkoe conep:kaHue Ay CHMILIMHBI

Beenenue. [Ipenmer, OCHOBHBIEC IOHATHUS, METOJOJIOTUS AIEKTPOTEXHUKHU U NEKTpOHUKHU. KpaTkue
UCTOPUYECKHUE CBEICHUS. 3a]aul U MECTO Kypca B MOJIrOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTHU.

Moayns 1. DiekTpuyeckue menu

OcHoBHBIE OIpeIeIeHH s, ONTMCAHUSI TAPAMETPOB U METOJIOB PAcUETa FNEKTPUUECKUX LEeil.

OcHOBHBIE MOHATUS U 0003HAUYCHUS DIEKTPUUECKUX BETUYUH U JIEMEHTOB 3JICKTPUUYECKUX IETEH.
OcHoBbl 37eKTpoOe3omacHOCTH. OCHOBHBIE TOHSTUS TEOPUHM DJIEKTpHUueckux Ieneid. OCHOBHBIC
MPUHIUIBI, TEOPEMbl M 3aKOHBl AJIEKTPOTEXHUKU. MeToAbpl MOJEIMpOBaHUS, aHalu3a U pacuéra
JTUHENHBIX 3JIEKTPUUECKUX 1IeTIel TOCTOSHHOTO TOKA.

1.2. dnekmpuueckue uzmepenusn u npudopbol.

MeTonpl  U3MEpPEHHsS  AJNEKTPUYECKMX  BEJIWYUH: TMpsMble UM KOCBEHHBbIE. AHAJOTOBBIC
AJIEKTPOM3MEPUTENbHBIE U LU(PPOBBIE AEKTPOHHbBIE PUOOPHI: YCTPOUCTBO, MPUHIUI JI€HCTBUSA, 00JIACTH
npuMeHeHus. M3Mepenue 31eKTpruuecKuX BEJIMYMH: TOKOB, HAMPSKEHUH, COMPOTUBIICHHUM, MOIIIHOCTH U
SHEPIUH.

Ananu3 u pacuém JuHeHbIX Yenell nepemennozo moka.

CnocoObl mpesncTaBieHus (B BHJE BPEMEHHBIX JAUMArpamMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napameTpsl (aMILTUTYa, YacTOTa, HavanbHas (a3a) CHHYCOUTANbHBIX (pyHKIMH. MrHOBEHHOE, CpeaHee U
NEUCTBYIOLIEE 3HAYEHUS INEPEMEHHOIO CHHycouAanbHOro Toka (HampspkeHus u JJIC). AkTHBHOE,
PEaKTUBHOE U TOJHOE COMPOTHBIIEHUS BETBU. MOIIHOCTH B IIENAX MepeMeHHoro toka. KoadduuueHt
MOIIHOCTH (cos([])) U ero TeXHUKO-dIKOHOMHUYECKOoe 3HaueHue. [IprMeHeHne anreOpbl KOMIUIEKCHBIX
qucen B ANeKTpoTexHuKe. KoMIuiekcHbIi MeToJ pacuéra JIMHEHHBIX Lieneil nmepeMeHHoro Toka. bamaHc
MOIITHOCTH B IIEMAX IMEPEeMEHHOro Toka. Pe3oHaHCHBIE SBIEHMS B INEKTPUUECKUX Lemsx. Pe3oHaHc
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HaNpsODKeHUH ¥ TOKOB. AHANU3 U pacu€T Tpex(aszHbIX Ienel MepeMEeHHOro ToKa. ABTOMAaTH3UPOBAHHOE
MOJICTUPOBAHNE W PACUYET IIEKTPUYCCKUX U IJICKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad,
Excel).

Monynb 2. DjIeKTPOMAarHUTHBIE YCTPOMCTBA M JIEKTPHYeCKHe MAIIUHBI

2.1. Tpancdopmaropsl.

Ha3nauyenue n o0jiacTu npuMeHeHus: TpaHcGOpMaTOPOB. YCTPOICTBO U NPUHIMI AelCTBUS
ogHo(da3Horo TpancdopMaTropa. AHAJIM3 3JIEKTPOMATHUTHBIX MPOLECCOB B TpaHcpopmarope,
cxeMma 3ameunenus. Ilorepu 3neprum B Tpancopmartope. BHeliHMe XapaKTepUCTHKH.

2.2. ACHHXPOHHBbIE MALLIUHBI.

YCTpOHCTBO W NPUHIMI ACHCTBHS TPexX(pa3HOTO ACHHXPOHHOTO JBUTATElNsl. MEXaHWYeCKue H
paboune XapaKTepUCTUKUA. ODHEpPreTHueckue aumarpammbl. [lyck acHHXpOHHBIX JABHTaTeNeld ¢
KOPOTKO3aMKHYTHIM H (pa3HBIM pOTOpOM. PeBepcupoBaHue U peryanpoBaHHE YaCTOTHI BPAIICHHS.

Monynb 3. OCHOBBI 3J1€KTPOHUKU

3.1. DnemeHTHas 6a3a COBPEMEHHBIX AEKTPOHHBIX YCTPOMHCTB.

[TonynpoBoaHUKH. YClIOBHBIE 0003HAUYEHHUS, IPUHIUI JEHCTBUS, XapaKTEPUCTUKU U HAa3HAUEHUE
MOJIYIPOBO/IHUKOBBIX ~ JIMOJIOB, TPAH3UCTOPOB, THUPUCTOPOB. MHTerpanbHble MHUKpPOCXEMBI, HX
HazHauYeHue, Kiaccu(uKanus U MapKUPOBKA.

3.2. Hcmounuku 6mopuuno20 31eKmponumanus u yCuiumenu 31eKmpuideckux CuzHanoe.

[TonynpoBOAHUKOBBIE BBIIPSIMUTENN: KJIacCU(PUKAIMA, OCHOBHBIE MapaMeTpbl, CXEMbl U MPHUHIIMII
paboThl BBIIPAMUTENA. OiekTpuueckue QuibTpbl. Kiaccudukanus U OCHOBHBIE XapaKTEPUCTHUKH
ycunutened. OOpaTHble CBsI3W B omnepaluoHHBIX ycunutensx (OVY), ux BiMsSHHE Ha HapaMeTpbl U
XapakTepucTUkH ycunurtess. OCHOBHbIE TUIIBI yeunuTenel Ha 6aze OY.

O0béM yueOHOH M CHUIJINHBI:

Ounas popma:

. B 3aueTHEBIX B akanem.
Bupr yue6HOM paboThI
eAMHUIIAX gacax
O01mas Tpy10eMKOCTb JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AyAUTOpPHBbIE 3aHATHS: 1,3 48
Jlexuuu (Jlek) 0,4 16
JlabopaTtopusbie 3ansatus (J1ab) 0,9 32
CamocrositesibHas padora (CP): 2,7 96
KonTtponpHbIe paboThI 1,1 40
Pedepar 0,6 20
CaMOCTOSATEILHOE U3YUYEHUE Pa3IEIOB AUCITUILTMHBI 1,0 36
Buja uTOroBoro KOHTpoOJIA: 3a4eT/3K3aMeH DK3aMeH
1,0
(36)
3aounas popma:
B
. B
Buner yue6HOI paboTh 3a4ETHBIX
akaJieM. yacax
eMHUIIAX
O0masi Tpy10eMKOCTh AUCHHUILUIMHBI 10 Y4eOHOMY 50 180
IUIAHY '
AyIUTOpHBbIE 3aHATHS: 0,39 14
Jlexuun (Jlek) 0,11 4
[Tpaktiueckue 3anstus (113) 0,11 4
JIaGopatopusie 3ansTus (JIad) 0,17 6
CamocrositesbHas padora (CP): 4,36 157
KoHTpospHbIE pabOTHI 1,11 40
Pedepat 0,56 20
CaMOCTOATENBHOE N3YUEHHUE PA3/IENOB UCIUIUINHEI 2,69 97
Buja nTOroBoro KOHTpOJIsi: 3a4eT/IK3aMeH IK3ame
0,25 H

(9)
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AHHOTanMA padoueil mporpaMMsbl AucuUIIMHBI «besonacHocTs kusHeneareabHocTn» (51.5.16)

Heas aucnuniuHbl — QopMupoBaHue y oOydaromerocss MpopecCHOHATbHONW —KYIbTYpHhI
0€30MaCHOCTH, IOJ KOTOPOH IMOHMMAETCSd TOTOBHOCTh M CHOCOOHOCTh JIMYHOCTH HCIIOJIb30BaTh B
npoeccHOHaNBHON AEATEIEHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHHMA, YMEHHH.

B pe3yjbTaTe H3yyeHus AMCHUIIMHBI 00y4alOIMiics Mo NporpaMMe 6aKajlaBpuaTa JA0JIKeH |

Obnaoams cnenyromumu  o0mekynbTypabiMd  (OK) u  obmenpodeccuonansusiMu  (OI1K)
KOMIETCHIUSIMHU:

CIIOCOOHOCTBIO K caMOOpraHu3anuu u camooopasopanuto (OK-7);

CIOCOOHOCTBIO HMCIOJIB30BATh MPUEMBl OKa3aHUsS MEPBOW TMOMOIIM, METOJbI 3alIUTHI B YCIOBHUSX
ype3BbIYaiiHbIX cutyarmii (OK-9);

BJIQJICHHEM OCHOBHBIMH METOJAMHU 3aIlIMThl MPOU3BOJICTBEHHOTO TEPCOHANa M HACEIEHUS OT
BO3MOXHBIX MTOCJICJICTBUI aBapuii, katactpod, cruxuitabix oenctuii (OI1K-6).

3nams:

OCHOBHBIE TEXHOC(EPHBIE OMTACHOCTH, X CBOWCTBA U XapaKTEPUCTUKU;

XapaxkTep BO3JEHCTBUS BPEAHBIX U OMACHBIX (PAaKTOPOB Ha YEJIOBEKa M MPUPOJHYIO CPEAY, METOIBI
3alUThl OT HUX MPUMEHHUTENBHO K cepe CBOeH NMpodeccnoHaIbHOM e TeNbHOCTH.

Ymemo:

UACHTU(HUIIMPOBATH OCHOBHBIE OTIACHOCTH CPE/Ibl OOUTAHHSI YEeTIOBEKa;

OIICHUBATh PUCK HMX peaM3alliy, BHIOMPATh METOJBI 3alIUTHl OT OMACHOCTEH NMPUMEHHUTEIBHO K
chepe cBoelt mpodeccHOHATBEHON ACSITEIBPHOCTH W CHOCOOBI OOecriedeHus: KOMMOPTHBIX YCIOBUHN
KHU3HEIEATSIHHOCTH.

Bnraoemy:

3aKOHOJATEIbHBIMU M TPABOBBIMH aKTaMH B o0OjacTu O€30MacHOCTH M OXpaHbl OKpyKarouei
cpenbl, TpeOOBaHUSAMU K O€30MacCHOCTH TEXHUYECKUX PpEriiaMeHTOB B cdepe mpodeccnoHanbHOM
NeSATebHOCTH,

crioco0amMM U TEXHOJIOTMSIMU 3aIlUThI B YPE3BbIYAMHBIX CUTYALIUsAX;

MOHATUHHO-TEPMHUHOJIOTUYECKUM alapaToM B 001acTu 0€30MaCHOCTH;

HaBbIKAMM  palMOHAIN3alUK NPO(PECCHOHANBHON  AEATENIBHOCTH € LEeNblo  obecredyeHus
0€30I1aCHOCTH U 3aILUThI OKPYXKAIOIEH Cpe/ibl.

Kpartkoe cogepxxanne qucuMIIHHBI.

Beenenue B Oe3omacHocTh. OCHOBHBIE TOHATHUS W ONpeneicHUs. be3omacHOCTh W yCTOMYMBOE
pa3BUTHE.

Yenosek u TexHocgepa. CTpykTypa TexHOc(hepbl U €€ OCHOBHBIX KOMIIOHEHTOB. COBpeMeHHOe
COCTOSIHHE TeXHOC(Ephl U TEXHOC(HEPHOM 6e301MacHOCTH.

Wnentudukanys u BO3AEHCTBIE HA YEIOBEKA BPEAHBIX M ONACHBIX (JaKTOPOB CPebl OOMTaHUS.

Knaccugukanus HeraTuBHbIX ()aKTOPOB Cpelbl OOMTAHUS 4YelIOBEKa. XMMUYECKHE HEraTUBHbIE
(dakTopel (BpeaHbIe BemieCcTBA). MeEXaHMYECKHME M aKyCTHYeCKHWe KoyieOaHWs, BHOpanus W IIyM.
DNeKTpOMarHUTHbIE H3NMydeHus U nossd. VoHusupyromue usiiydyeHue. DIeKTpudeckuidl Tok. OmnacHble
MexaHuueckue (akropel. Ilporecchl TopeHHss W I0KapOB3pBIBOOIIACHBIE CBOMCTBAa BELIECTB U
MaTepuanoB. CTaTHUECKOE IEKTPUUYECTBO.

3ammra 4YeinoBeKa W CpeAbl OOUTaHHMA OT BPEAHBIX M ONACHBIX (DAaKTOPOB IMPHUPOJIHOIO,
AHTPOIIOT€HHOI'0 ¥ TEXHOT€HHOI'0 IIPOUCXOXKICHHS.

OCHOBHBIE IPUHLUIIBI 3ALUTHI. 3AIIUTa OT XMMUYECKUX U OMOJIOIMYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT PHEpPreTHYecKUX BO3JeHcTBUI M (u3ndeckux noieil. ObecneueHre 0E€30MACHOCTH CHCTEM,
pa0oTarolMX TMOJA JaBjieHHEM. be30macHOCTh JKCIUIyaTallud TpYOONpPOBOJOB B  XMMHUYECKOH
IIPOMBIIIIEHHOCTH. be3onacHas sKcrutyataysi KOMOPecCOpoB. AHaIM3 U OLCHMBAHUE TEXHOTEHHBIX U
MIPUPOTHBIX PUCKOB.

ObecrnieueHre KOMQOPTHBIX YCIOBMM s KU3HM M JEATENbHOCTH uenoBeka. [lonstue
KOM(OPTHBIX MM ONTUMAIBHBIX YCIOBUNA. MUKpoKIMMaT nomenieHnid. OcBelleHne 1 CBeTOBas cpeia B
MIOMEIICHUH.

Icuxodusznonaornyeckie u 3proHOMUIECKHUE OCHOBBI 0€30TIACHOCTH.

[Icuxuueckue mpolecchl, CBOMCTBA U COCTOSIHMSA, BIUSIOIIKE Ha Oe30macHOCTh. Buapl u ycnoBus
TPYOBOM JeATeIbHOCTH. DPrOHOMHUYECKHE OCHOBBI O€30MaCHOCTH.

Upe3BbIuaiiHbIe CUTYAI[MM U METO/IbI 3alIUTHI B YCIOBHSIX MX peau3aliiu.

O6mue ceeaenus o YC. Toxap 1 B3pbIB. ABapuu Ha XUMHUYECKU OMACHBIX 0OBEKTaX.
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Pagnanmonnsie aBapuu. [IpuGopbl pagualilnOHHOM, XMMHUYECKONH Pa3BEAKH U JJO3UMETPHUECKOTO
KOHTpoJs. YpesBblyaiiHble CHUTyallUd BOEHHOTO BpEMEHH. 3allluTa HaceJeHUs B YPE3BbIYANHBIX
CUTyalUsX. Y CTOHYMBOCTh (DYHKIIMOHHPOBAHUS OObEKTOB SKOHOMUKH B UPE3BBIYAWHBIX CUTYALIUSAX.

VYnpasienue 6e301acHOCTBIO KU3HEACATEILHOCTH.

3aKkoHOJATEeNbHbIE W HOPMAaTUBHBIE  IIPAaBOBbIE  OCHOBBI  YIPaBJIEHHA  0OE€30I1aCHOCTBHIO
KHU3HEIEATSIPHOCTH. DKOHOMHYECKHE OCHOBHI YIpaBieHHs Oe3omacHOCThi0. CTpaxOBaHHE PHCKOB.
I'ocynapcTBeHHOE yIipaBieHHE O€3011aCHOCTBIO.

O0beM yueOHOI T CUUTITHHBI:

Ounas popma:

Bun yae6HOMI paboThI B 3auyeTHBIX B akanem.
SMHHIIAX qacax
OO0uasi TPy10€eMKOCTh IMCHUILIMHBI 10 Y4€0HOMY IJIAHY 4,0 144
AyIUTOPHBIE 3aHATHSI: 1,33 48
Jlexruu (JIek) 0,89 32
JlabopaTtopusie 3ansatust (JI3) 0,44 16
Camocronitesannasi padora (CP): 1,67 60
[TonroroBka K KOHTPOJIBHBIM paboTam 1,11 40
ITonrotoBka k 1a00paTOPHEIM paboTam 0,56 20
Buja uTOroBOoro KOHTpOJIsi: 3a4eT/IK3aMeH 1,0 Ik3ameH (36)
3aounas popma:
Bun yue6Hoit paboTbl B 3auerHBIX B akanem.
SIMHHIIAX gacax
OO0uiasi TPyA0€eMKOCTh AMCHUIIMHBI 110 Y4eOHOMY IJIAHY 4,0 144
AYyIHTOPHBIE 3aHATHSI: 0,33 12
Jlexuunu (Jlek) 0,22 8
JlabopaTtopusie 3ansatust (J13) 0,11 4
CamocrositesibHas padora (CP): 3,42 123
IToaroroBka K KOHTPOJILHBIM paboTam 1,11 40
[Toarororka k 1abopaTopHbIM paboTam 0,56 20
Jlpyrue BUIBI CaMOCTOSTEILHOM paboThI 1,75 63
Bua uToroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 0,25 IK3aMeH
9)

AHHOTanuA padoyeil mporpammbl AucuunInHbl «[Ipoueccsl M annmaparbl XUMH4YeCKOH
Texnogorun» (b1.b.17)

Leab THCHUTUIMHBI — BMECTE C TUCIHMILIMHAMU OONICH XMMHUYECKOW TEXHOJIOTUEH, XHMUYECKUMU
nporeccaMu M PEeakTopaMd W JPYTMMH, CBs3aTh OOIICHAYYHYIO M OOLICHH)KEHEPHYIO ITOJATrOTOBKY
XUMHUKOB-TEXHOJIOTOB, YTO HEOOXOJIUMO MpPHU MOATOTOBKE OaKaiaBpOB IO JAHHOMY HAIPABJICHUIO IS
HAyYHO-HCCIICIOBATEIBCKON M MPAKTUYECKON PabOThI Ha MPEIIPUATHIX

B pe3yibTaTe n3yyeHusi JMCHUTIMHBI 00yYAKOIIHIICA M0 MPOorpaMMe 0aKajaBpUaTa JI0JIKEH |

Obaaoams crnenyromumu oduienpodeccruonanbubiMu (OITK) komnereHusmMu:

CIOCOOHOCTHIO M TOTOBHOCTHIO MCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYUHBIX JTUCIIUILIHH
B nipodeccronambHoi aestenbroctu (OITK-1);

TOTOBHOCTBIO  HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW  (DM3UYECKOM  KapTUHE  MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUH BEIIECTBA JJISl MOHUMAHHS — OKPYKAIOIIEeTO
mupa u sBienui npupost (OIIK-2);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOCHUU BEIIECTBA, MPUPOJE XUMHUYECKOW CBSI3U B
Pa3IMYHBIX KJIaccax XWMHUYECKUX COCIWHEHUUN sl TMOHWMAaHUS CBOWCTB MaTepHalloB U MEXaHH3Ma
XUMHUYECKUX MPOLIECCOB, MPOoTEeKarouux B okpyxatoieM mupe (OI1K-3).

3nams:

OCHOBBI TEOPUHU TIEPEHOCA UMITYJIbCa, TEIJa M MacChl; IPUHIUIBLI (PU3UIECKOTO MOJACTHUPOBAHUS
MIPOLIECCOB; OCHOBHBIC YpPaBHEHHS JBWKEHHS JKMJIKOCTEH; OCHOBBI TEOPHH TEIUIONEpeaur; OCHOBBI
TEOpUU Maccolepenayd B CUCTEMaxX cO CBOOOJHON M HEMOJBMKHOW TpaHHIel paszjiena (as; TUIIOBbIE
MPOLIECCHI XUMUYECKON TEXHOJIOTUU, COOTBETCTBYIOIIME allapaThl U METOJIbI X pacueTa;
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METO/bl TIOCTPOEHUS SMIMPUYECKUX U TEOPETUUYECKHMX MOJENEH XHMHKO-TEXHOJIOTHYECKUX
IIPOLIECCOB.

Ymemo:

ONPEIENATh XapaKTep [BHUKEHUS JKUIKOCTEH M TIa30B; OCHOBHBIE XapaKTEPUCTUKH IPOLIECCOB
TEIJIO- M MAacCOIepe/laud; pacCYMTHIBATh IapaMeTpbl W BHIOMpATh ammaparypy Uil KOHKPETHOTO
TEXHOJIOTMYECKOTr0 IIPOLECCa;

paccUMThIBaTh OCHOBHBIC XApAaKTEPUCTHKH XHUMHKO- TEXHOJOTHYECKOrO Ipoliecca, BBHIOMPATh
PaLMOHATILHYIO CXEMY.

Braoemy:

METO/1aMU TEXHOJIOTMYECKUX PACUETOB OTIEJIBHBIX Y3JI0B U JAETajeil XUMUYECKOI0 000py10BaHUS;

HaBbIKaMU IIPOEKTUPOBAHUS TUIIOBBIX aIlapaToOB XUMUYECKOUN MPOMBIIIEHHOCTH;

METOJaMH OTIPE/ICIICHUS PAIHOHAIBHBIX TEXHOJIOTHIECKUX PEKUMOB pabOTHI 000PYIOBAHHS.

KpaTkoe conep:kanue I CUMIIMHBI

Moayas 1. l'uapoauHamMuYeckue MPOIECChl U ammaparbl XUMHUYECKOW TexHONOTruu. OCHOBBI
TEOpUM SIBIEHUH 1mepeHoca. OOmue 3aKOHOMEPHOCTH THJPOJMHAMHMKH, TEIUIONepenadyn U
Macconepenauu. JKuakoctn u raswel. I'mapoaunamuka. Teuenue B Tpybax M kananmax. IlonmoOHnoe
npeoOpasoBanue  ypaBHeHus  HaBwbe-CTokca.  be3pasmepHble  mepeMeHHble -  KPUTEPHH
TUpoIMHaMuYecKoro noaoous (Ditnepa, Pelinonpaca, @pyna, TOMOXPOHHOCTH), UX (PU3HUUECKUNA CMBICIT;
napaMeTpuueckue Kpurepuu. KputepuaabHOe ypaBHEHHME JBMJKEHUS BSI3KOM KHAKOCTH. BpiOop
cKkopocTeil moTokoB. [lepemenieHue JKuaIKOCTeH 1 ra30B ¢ HOMOIIbIO MAIllMH, TOBBIIIAOIINX JaBJICHHE.

Mopayasb 2. TennoBsie NpoLEecChl U annapaThl XMMUYECKOW TEXHOJOTHH.

OcCHOBHBIE TEIJIOBBIE MPOIECCHl B XUMHUYECKOW TexHonoruu. JuddepeHunanbHoe ypaBHEHUE
nepeHoca sHepruu B (opme TermnoThl. KOHBEKTUBHBIN MEPEHOC TEIIOThl. PaanaHTHBIN TermionepeHoc.
Tennonepenada B MOBEPXHOCTHBIX TETUIOOOMEHHHUKAX.

Mopayas 3. IIpouecchl u anmnapatsl pa3/ieleHusi ToMOreHHbIX cucTeM. (OCHOBHBIE MaccOOOMEHHBIE
MPOIIECCHI).

OcHoBBI MaccooOMeHHBIX TporieccoB. JuddepeHimaibHoe ypaBHEHHE KOHBEKTHBHOTO TEpEHOCA
Macchl B OMHapHBIX cpeaax. Macconepenadya. MaTepuaibHblil 0adaHC HENPEPHIBHOTO YCTaHOBHUBILIETOCS
nporecca. Pacuer MaccOOOMEHHBIX MPOLIECCOB M amMapaTroB Ul CUCTEM C OJHUM pacHpeAesieMbIM
KOMIIOHEHTOM.

Pacuer momepedHoro ceueHus (Auamerpa) KOJIOHHBI; MPENENbHO JOMYCTHUMAass U SKOHOMHYECKU
ONTUMAJIbHAST CKOPOCTU CIUIOIIHOW (pa3bl. OCHOBBI pacyeTa BbICOTHI MacCOOOMEHHBIX alnapaToB C
HENpPEepbIBHBIM U CTYNEHYaTbIM KOHTakTOoM (a3. OOmue NpUHLUIBI YCTPONCTBA U KIACCUPHUKALIMS
anmnapaTroB Ul MacCOOOMEHHBIX IIPOLIECCOB B cCHUCTeMax «ras(map)-,KuakocTb». OcoOeHHOCTH
KOHCTpYKLMI abcopOepoB. OCHOBBI pacyeTa U anmnaparhl s JUCTUIUIALUY.

Mopnyas 4. OcHOBHBIE THIpOMEXaHHYECKHE Iporecchl. lIponeccsl M ammapaTsl pa3leseHUs
IETEPOreHHBIX CUCTEM.

Pa3nenenue >KMIKMX M Ta30BbIX I€TEPOTCHHBIX CUCTEM B IIOJIE CHJI TSDKECTH. TedeHHe uepes
HEINO/BH)KHBIE 3€PHUCTBIE U IICEBIOOKWKECHHBIE ClIoU. PUIBTPOBaHUE CYCIEH3UN M OYUCTKA a3oB OT
IbLIeH Ha PUIbTpax.

O0beM y4eOHOM M CUUIIIHHBI:

Ounas dopma:

Bcero 5 cemecTp 6 cemecTp
Bupst yue0roit paboTer 3au. AK. yac. 3au. en. AK. yac. 3ad. AK. yac.
€. ca.

Oo0masn TPYAOEMKOCTh
AUCHUILUIMHBI 1O Yy4deOnomy | 10 360 5 180 5 180
JIaAHY
AyIUTOpHBbIE 3aHATHS: 3,56 128 1,78 64 1,78 64
Jlexuun (Jlek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 1,78 64 0,89 32 0,89 32
%ﬁ‘)‘.’”"’”eﬂ"“a” padora | 4 44 | 160 222 80 | 222 | 80
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CamocrosiTenbHOE  HM3YyYEHHE 4.44 160 2,22 80 2,22 80
pa3iesoB JUCIUIUIAHBI
Bux WTOroBOro KOHTPOJIS: IK3aMeH OK3ame
3a4yeT/IK3aMeH 2,0 72 1.0 (36) 1.0 H (36)
3aouHas gopma:
Bcero 6 cemecTp 7 cemecTp
Buet yebuoii pabot 3au. AKk. yac. 3au. e. AK. yac. 3au. AKk. yac.
el el

Oo0wmasn TPYAOEMKOCTh
AUCUMILIMHBI 1O Yy4eOHomy | 10 360 5 180 5 180
IJIAHY
AyIHTOPHBIE 3aHATHSI: 1,12 40 0,56 20 0,56 20
Jlexruu (JIek) 0,56 20 0,28 10 0,28 10
ITpakTaeckue 3anastus (113) 0,56 20 0,28 10 0,89 10
(%‘11;‘)‘.’”0’”"“"“3" padora | g a5 | 302 4,19 151 4,19 151
CamocTosiTeTbHOE ~ HM3YyYCHHE 8,38 302 4.19 151 4,19 151
pas3iesaoB JUCIUTUIAHBI
Buag wMTOroBoro KoHTpoOJsA: 0,5 18 0,25 JK3aMeH 0,25 JIK3ame
3a4yeT/IK3aMeH (9) H (9)

AHHoOTanus padoyeil nporpamMmsl AucuMIIMHBI «OQ0mas xumudeckas TexnoJorus» (b1.6.18)

Heap mucuunanHbl — GOPMUPOBAHUE 3HAHUH B 00JACTH peaM3alliil XUMHUKO-TEXHOJIOTHISCKUX
MPOIIECCOB € Y4EeTOM (U3MKO-XUMHYECKUX OCOOEHHOCTEH MPOTEKAIONIMX peakiuid, BbIOOpA
ONTHUMAIBHBIX YCIOBHM peaTM3yeMbIX IMPOIECCOB, BBhIOOpa 3(()EKTUBHBIX pPEAKTOPOB, MPUOOpPETEHUS
HABBIKOB B COCTaBJICHMM MAaTE€pPHAJIbHBIX U TEIJIOBBIX OalaHCOB, B pacyeTe MPOIECCOB U PEaKTOPOB Ha
OCHOBE  MaTeMaTH4ecKOro  MOJETUPOBaHUS, TOJMydeHHs] 3HAHUH B 00;MacTH  pazpaboTKu
SHEProcOeperaImmux XUMHKO-TeXHOIOTHIeCKuX cucteM (XTC), O0€30TXOAHBIX U MaJOOTXOIHBIX
TEXHOJIOTUH Ha MPUMepPe COBPEMEHHBIX TPOU3BOICTB.

B pe3yabTaTe n3yyeHus: JMCHUNIMHBI 00YyYAIOIIMIACS 10 MporpaMMe 0aKaJaaBpuaTa J0JI/KeH

Obnadams cnenyromumu  odmenpodeccuonanbbiMu  (OIIK) u mpodeccrnonanbubiMu  (ITK)
KOMITETEHIIUSIMU:

CHOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIIIINH
B npodeccronansHoi aestensHoctu (OITK-1);

CHOCOOHOCTBIO MPUHUMATh KOHKPETHbIE TEXHUYECKHUE PElICHHs MPU pa3paboTKe TEXHOJIOTHUECKUX
MIPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPECTBA M TEXHOJIOTHUU C YUETOM JKOJOTHYECKHX MOCIEACTBUN UX
npumenenus (ITK-4).

3namo:

OCHOBBI TEOPUU XUMHUYECKUX MPOIIECCOB U PEAKTOPOB;

METO/IOJIOTHIO MCCIEAOBAaHUS B3aUMOICHCTBUS XUMUYECKUX MPEBPAILICHUI U SBJICHUIA MepeHoca Ha
BCEX MACIITaOHBIX YPOBHSX;

METO/IUKY BBIOOPA peakTopa U pacuéra mpolecca B HeM;

OCHOBHBIE PEaKIIMOHHBIE MPOIIECCHl M PEAKTOPhl XUMUYECKOM U OUOTEXHOJIOTHH;

OCHOBHBIE MPHUHIIMITBI OPTaHU3AUNA XUMHUYECKOTO MPOU3BOJCTBA, €T0 HEPAPXUUECKYIO CTPYKTYpY,
METO/IbI OIIeHKU Y(PPEKTUBHOCTH MPOU3BOJICTBA;

OCHOBHBIE XUMUYECKHE IMPOU3BOJICTBA.

Ymemy:

paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOTO MPOIIeCcca;

BBIOpATh PALMOHAIBLHYIO CXeMY ITPOU3BOJICTBA 33JAHHOTO TIPOAYKTA;

OIICHUTh TEXHOJOTHUECKYIO 2(PPEKTUBHOCTH MPOHU3BOJCTBA,

BbIOpaTh A(PEKTUBHBII TUI pEaKTOpa;

MIPOBECTU pPacueT TEXHOJOTUYECKUX MapaMeTpoB Tl 33JaHHOTO TPOIlecca;

OTIPEIIUTh apaMeTPhl HAMITYUIIed OpraHu3alliy MpoIecca B XUMUIECKOM PEaKTope.
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Bnaoemn:

MeToaMu aHanu3a 3)HEeKTUBHOCTH pabOTHl XUMUYECKUX MTPOU3BOJICTB;

METOJJaMH  pacueTa U aHaju3a I[POIECCOB B XHUMHYECKHMX pEaKTopax, OIpeAesieHUs
TEXHOJOTMYECKUX MMOKa3aTeleH;

METO/IaMU BbIOOPA XUMHUYECKUX PEAKTOPOB.

Kpatkoe conep:xaHue qTUCHHIINHBI

Moayas 1. Xumudeckas TEXHOJIOTHUSI © XUMUYECKOE ITPOU3BOICTBO

1.1. OcHOBHBIE OTIPEICIICHUS] U TTIOJI0KEHUS.

XuMHUYecKasi TEXHOJIOTHS - Hayka 00 SKOHOMHMYECKH, SKOJOTHUUECKH U COIMATbHO 0OOCHOBAHHBIX
croco0ax W mporeccax mepepadOTKH ChIPhSi ¢ U3MEHEHHUEM €ro COCTaBa M CBOWMCTB IIyTEM IPOBEICHHS
XUMHUYECKUX U (PU3UKO-XUMHUYECKUX MPEBPAIICHUNA B IPEIMETHI TOTPEOICHUS U CPEICTBA MPOU3BOJICTBA.
OOBEKT XUMUYECKOW TEXHOJIOTUU - XUMUYECKOE NPOU3BOACTBO. MeKOTpacaeBoi XapakTep XUMUYECKOU
TEXHOJOTMHU. Pa3BUTHE XUMHUUYECKUX MPOU3BOACTB M XHUMHUYECKOM TEXHOJIOTHMH. MECTO XMMHYECKOU
TEXHOJIOTUU B MPOMBIIIJIEHHOW cepe U METOJ0B XUMHUUYECKOM TEXHOJIOTHU B HEXUMUUYECKUX OTPACIX
MPOMBIIIJIEHHOCTH. METOJbl ~ XMMHMYECKOW TEXHOJOTUM — CHUCTEMHBIH aHallu3 W METOJIbI
MaTeMaTH4ecKoro MojenupoBanus. CHCTEMHBIN aHAIN3 CIIOKHBIX CXEM W B3aUMOJICHCTBHIA 3JIEMEHTOB
CXeMbl — TIOHSTHE U CcoJepKaHue MeTona. Du3nueckoe M MaTeMaTHYeCKoe MOJEIUPOBAHUE,
OTpe/ieJICHUEe W OCHOBHBIE TIOHSTHS, WX MECTO B HWHXEHEPHO-XUMUYECKUX HCCIICIOBAHUAX U
pa3zpaboTkax. MecTo 1 3HaU€HHE HATYPHOTO U BHIYMCIUTEILHOTO IKCIIEPUMEHTA.

Coneprxanue u 3a7a4u yaeOHOTO Kypca.

1.2. XumMuueckoe mpou3BOJICTBO.

[lonaTHe 0 XMMHYECKOM TIPOM3BOJICTBE KaK O CHCTEME MAIllMH W almapaToB, COSIUHEHHBIX
MaTepuaIbHBIMH W DJHEPreTHUYECKUMHU IMOTOKaMH, B KOTOPBIX OCYIIECTBIISIOTCS B3aMMOCBSI3aHHBIC
XUMUYECKHE TIpPEeBpamieHuss ©  (U3HUYECKHE TMPOIECChl NEPepabOTKU  CBHIPbS B TPOIYKTHI.
MHOTOQYHKIIMOHAIPHOCTh XMMHUYECKOTO TPOM3BOJACTBA - TMOJYYCHHE TMPOIYKTOB, DSHEPro- u
pecypcocOepekeHre, MUHUMU3AIUS BO3JCHCTBUS Ha OKpykaromyio cpeny. OOmas CTpyKTypa
XUMHUYECKOTO MPOU3BOJICTBA - COOCTBEHHO XMMHUYECKOE MPOU3BOJICTBO, XPAHCHHUE CHIPhS U MPOIYKIIHUH,
TPAHCIIOPT, CUCTEMbI KOHTPOJISI U Oe30m1acHOCTH. OCHOBHBIE TIOJICHCTEMBl XUMHYECKOTO MPOM3BOJICTBA -
MOJTOTOBKA CHIPhSl W MATEPUAJIOB, XUMHYECKHE W (PU3UKO-XMMUYECKHUE TPEBPAIECHHUS. BBIJCICHUE
MPOJYKTOB, OOE3BPEKUBAHUE YTHIIM3AIMS OTXOJIOB, TEIUIO- W dHEproodecriedeHre, BOIOMOIATOTOBKA,
yIpaBJIeHUE TPOU3BOACTBOM. OCHOBHBIE TEXHOJIOTUYECKHUE KOMIIOHEHTHI - CBhIPbE, BCIIOMOTATEIbHBIC
MaTtepuanbl, OCHOBHOM W JIONOJHUTENIbHBIM MPOMYKTHI, OTXOJbl, JHEPIEeTUUYECKUE PECYPCHI,
000pyI0BaHUE, CTPOUTEILHBIC KOHCTPYKIIUHA U MIPUOOPHI, POU3BOACTBEHHBIN ITEPCOHAT.

KayecTBeHHBIE M KOJMYECTBEHHBIC MOKA3aTEIM XMMHUYECKOTO MPOU3BOJICTBA: TEXHOJIOTUYECKHUE
MoKa3zaTeJM - TMPOU3BOJUTEIBHOCTh M MOIIHOCTh IPOU3BOJCTBA, BBIXOJ MPOAYKTA, PACXOJHbBIC
KO3(DPHUITMEHTHI 1O CBHIPHIO U SHEPTHH, HHTEHCUBHOCTD MPOIIECCOB, KAYECTBO MPOIYKTA; IKOHOMUYECKHE
MoKa3aTelan - Ce0SCTOMMOCTh MPOJYKTa, TMPHUBEACHHBIC 3aTpPaThl, YACIbHBIC KalMTAJIbHBIC 3aTpaThl,
MIPOU3BOJIUTENBHOCTh TPYJa; OKCIIyaTallMOHHbIE TMOKAa3aTeld - HAAeKHOCTh U 0E30MacHOCTb
(GYHKIIMOHUPOBAHUSI CHCTEMbI, YyBCTBUTEIBHOCTh, PETYIHPYEMOCTh U YIPaBISIEMOCTh IPOLIECCa;
COILIMAJIbHBIE MTOKA3aTEeNH - BO3JICHCTBUE HA OKPYXKAIOUIYIO Cpey, 0€30MacHOCTh OOCITYKUBAHUSI, CTEIICHb
MEXaHHU3allui U aBTOMAaTU3aIl1H.

1.3. CeipbeBBIE pecypchl, BOAA U SHEPTHS B XUMUYECKOM IIPOU3BOJICTBE.

Knaccudukanusi CbIpbeBBIX PECYpPCOB IO pa3IMYHBIM MpH3HaKaM - (a30BOMY COCTOSHHUIO,
MIPOUCXOXKICHUIO, UCTOYHHKAM. MUHEpaIbHOE ChIphe (PYIbl U MOJE3HbIE MCKOMAEeMbIE), OPraHuYecKoe
MIPUPOIHOE ChIpbe (TOPIOYHE MCKOIMAeMbIe), PACTUTEIHHOE M )KHUBOTHOE CHIPhE, BTOPUYHOE CHIPhE - HX
MCIOJIb30BaHKE U MyTH NepepaboTku. OCHOBHBIE CIOCOOBI MEPBUYHON 0OPaOOTKHU ChIpbs (0OOTallleHHE,
OYHMCTKa, MOJATOTOBKA K TPAHCIOPTUPOBKE U MepepadoTke). [loHsATHE, CYIIIHOCTh U IPUMEPHI YTIyOIeHHS
WCIOJIb30BAaHUS CHIPbs, KOMOWHHUPOBAHHUS MTPOU3BOJICTB M KOMILJIEKCHOM MepepadOTKH ChIPbSI.

3HaueHue U UCIOIb30BaHUE BOJbI B XUMHUUECKUX MPOU3BOACTBaX. McTounuku Bobl. TpeGoBaHMs K
TEXHOJIOTHYEeCKOH M ObITOBOH Boje. [IpomblliuieHHAass MOATOTOBKA BOJBI U METOJABI €€ OYHCTKH OT
npumeceil. OCHOBHBIE METOBI KOHTPOJISI Ka4eCcTBa BOJIbI. DKOHOMUS BOJOTIOTPEOICHUS B IPOU3BOJICTBE.
Bo10o6opoTHBIE CHCTEMBI.

Bunel 1 UCTOYHUKM DPHEPTHMM B XMMHUYECKOW MPOMBINLIEHHOCTH. Macmtabbl moTpebneHus u
CHOCOOBI YMEHBIIIEHUSI dHEpreTHUeckux 3atpar. CyIIHOCTh W MPUMEPHl PEreHepalii U PeKyleparuu
SHEPTrUU. JHEProOTEXHOJOTUYECKUE CUCTEMbI. BTOpUUHbIE SHEPTreTUYECKUE PECYPCHI.
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Monyas 2. TeopeTndyeckue 0CHOBBI XMMHUECKUX MPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPECICHUS U TIOJIOKECHUS

@OU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX IPEBpAIEHUA - CTEXMOMETPUYECKHUE,
TEPMOJMHAMHUYECKUE, KUHeTUUecKue. [lokazareny XuMU4ecKoro peBpalieHysl - CTENEHb NIPEBPaLEHMs,
BBIXOJI TPOJYKTa, HHTErpasbHas W aud¢epeHIranbias CelIeKTUBHOCTH, CKOPOCTH pEaKklud M|
IIPEBPALLEHUS PEareHTOB.

2.2. X¥UMHYECKHUE TPOLECCHI.

Omnpenenenue. Knaccnpukamus XUMUYECKAX TPOILIECCOB TI0 PA3JIMYHBIM MPU3HAKAM - XUMUYECKUM
(BHI XMMHUYECKOH peakiyu, TePMOIMHAMUYECKHAE XapaKTEPUCTUKH, CXeMa IpeBpamleHuii) 1 (pa3oBbIM
(ducio u arperaTHoe coctostHue (as).

I'omorenHsIil xumuueckuid mpouecc. OnpeaeneHue U NpuMepbl. BinsHue XUMUYECKUX NTPU3HAKOB
Y YCIIOBUM MPOTEKAaHUS Mpoliecca Ha ero nokazarenau. CriocoObl MHTEHCU(DUKAIUH.

[lonsTe onTUMalbHBIX Temneparyp. OnTuManbHble TeMIEpaTrypsl Uil OOpaTUMBIX U
HEOOpaTUMBIX 3K30- U SHJIOTEPMUYECKUX PEAKIIUH.

['eTeporennsiil (HeKaTaTUTUYECKUN) XUMUYECKUH mporiecc. Omnpenenenue U npumepsl. CTpyKTypa
mpouecca M ero cocrapistome (craguu). Habmiomaemass CKOpPOCTh XMMMUYECKOTO IPEBPAICHHUS.
Ob6nacTu (peXUMbI) IPOTEKAHUS MTPOLIEcca, TUMUTHPYIOIIAs CTaAMS.

I'ereporennslii xuMuyeckuil npouecc "raz (KUAKOCTh) - TBepaoe". OOocHOBaHUE, IOCTPOECHUE U
aHaJIM3 MaTeMaTH4YeCKOM MoJenu s peakuuil ropeHus (Monenb "cxkumarmomasics cdepa") u
TONoXUMHUYeckor (Mozens "¢ HeB3aumoaeicTByromuM siipoM"). Habnrogaemas cKkopocTh MpeBpalieHus,
BpeMs IPEBpAIeHUs] U IyTH MHTEHCU(DUKAIINK [T pa3IMYHbIX o0JacTel MpoTeKaHus Mmpoliiecca.

I'ereporennslii xuMuyeckuil npouece "raz (KUAKOCTD) - KUAKOCTh". OOOCHOBaHUE, IOCTPOCHUE U
aHaJlM3 MaremaTuueckod mozenu. HalOmiomaemass ckopocTh NHpeBpalleHuss U 0O0JacTH MPOTEKaHUs
npouecca. [lytu naTeHcudukanuu uis pa3aIndHbIX peXUMOB Mpoliecca.

Karanutnuecknit mporecc. Onpenenenue, KiaccupuKamms, TpuMepsl. [ eTeporeHHbIil KaTtaau3 Ha
TBepIOM Karaiuzatope. OOOCHOBaHHME, IIOCTPOCHME U aHAJIM3 MaTeMaTHMYeCKOW MoJenu Ha
KaTaJINTUYECKON TIIOBEPXHOCTM U B IOPUCTOM 3epHE Kataiu3aropa. HaOmomaemas ckopocTh
IpeBpallleHus] U 00JacTu IpoTekaHus mporecca. CTeneHb MCNOJIb30BaHUs BHYTPEHHEH MOBEPXHOCTH.
[Tyty MHTEHCH(pUKALUK KaTAIUTUYECKUX ITPOLIECCOB.

2.3. XuMHYECKHE PEAKTOPBHI.

OmnpeneneHne U Ha3HAYEHUE XUMHUYECKOTO peakTopa. PeakTopsl B XMMHMUYECKMX U HEXUMHUYECKUX
oTpacisiX HpoMbIIIeHHOCTH. OO030p THUIIOB XMMHYECKUX PEAKTOPOB, UX CTPYKTYpHBIE HJIEMEHTBI
(peakiMOHHasl 30HA, YCTPOWCTBA BBOJA U BBIBOJIA, CMELICHHUS, PA3/IEIECHUS U paclpe/iesIeHUs] IOTOKOB,
TEIIO0OMEHHBIE JIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SBJICHUS B HUX.

CucrteMartu3anys MpoLEecCOB B XUMHUECKOM PEAKTOpe MO MacITaly X NPOTEKaHUs: XUMUYecKas
peakuus, XMMHUYECKUI Mpolecc B 3JIEMEHTApHOM OO0BEME, IPOLECChl B PEAKLIMOHHOM 3JIEMEHTE U B
peaxkTope B LIEJIOM, - UX B3aUMOCBA3b U HE€papXUUecKas CTPYKTypa MaTeMaTHUECKOM MOJAEIH Ipolecca B
peakrope. [Ipumeps! mporeccoB B pa3aIMyHbIX BUJAX XUMHUECKHUX PEAKTOPOB.

Knaccugukanus npoieccoB B peakTopax IO pa3IMyHbIM MPU3HAKaM - BUJI XUMUYECKOT0 IIpoliecca,
OpraHu3aiusi MOTOKOB PEAareHTOB (CXeMa JBM)KEHUS PEreHTOB 4Yepe3 PeakTop, CTPYKTypa MOTOKOB B
PEaKIMOHHOM 30HE), OpraHu3alys TEIUIOBBIX IOTOKOB (TEMJIOBOM peXHM, CXeMa TeliooOMeHa),
CTaLlMOHAPHOCTb Ipolecca.

ObocHOBaHME U MOCTPOECHUE MATEeMaTHYECKOM MOJIENIM Mpoliecca B peakTopax pa3jiMyHOIro THIIA
KaK CUCTEMbI YpaBHEHMI MaTepHaJIbHOTO U TEIIOBOro 0alaHCOB Ha OCHOBE JIAHHBIX O CTPYKTYpE MOTOKaA,
XMMHMUYECKUX IPEBPALLEHUAX, SBICHUAX IIEPEHOCAa TeIUla W BEIeCTBA M HUX B3aUMOJCHCTBHM.
Cucremartu3zanus U Kiaccu(uKaus MaTeMaTHYeCKUX MOJIETIEH MPOLECCOB B peakTopax.

M3oTepmMuueckue mpoueccsl B XMMHUYECKOM peakTope. BiusHue cTpykTypbl MoTOKa (MIeaabHOE
CMEIIEHHE U BBITECHEHHE), CTALIMOHAPHOCTHU Ipolecca (IPOTOYHBIN U MEePUOJUUECKHI), TapaMeTpoB U
yCIOBHMH MpOTEKaHMs Ipolecca (TeMnepaTypa, KOHIEHTpalus, JaBjeHUE, 00beM pPEaKIMOHHOW 30HBHI,
BpeMsi), BUJIa XUMUYECKON peakiuu (IpocTast U CIOoXKHas, oOpaTumas 1 HeoOpaTuMas) U ee MmapaMeTpoB
Ha TpOQUIM KOHIEHTpalMid M TOKazaTesld Mpollecca B peakTope (CTelneHb NpPeBpalleHHs, BBIXOJ
NPOJYKTa, CEJIEeKTUBHOCTh Iporiecca). OCHOBBI pacueTa mpouecca B peakrope. CorocraBieHue
3QPEKTUBHOCTH MPOIECCOB B PEAKTOpaX, OMNMCHIBAEMBIX MOJIEISAMH HACAIBHOTO CMEIIEHHS |
BBITECHEHMSL.
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HeunzorepMuueckue mpouecchl B XMMHYECKHX peakTopax. OpraHusanus TEMJIOBBIX IOTOKOB U
pPEeKMMOB B XHMMMUYECKHUX peakTopax. PacmpeneneHune temieparypbl, KOHLEHTpAalUMNd W CTENEHU
MPEBpAILEHUs] B PEaKTOpe B PEXKHUMax HACATHHOTO CMEIICHUS M BBITECHEHHS, aJuabaTHUYECKOM U C
ternmooOMeHoM. CBs3b TeMIepaTypbl M CTENEHH MPEBpAIlIeHUsT B aauabaTHYECKOM MpoIiecce.
ConocraBieHue ¢ HM30TEPMUUECKUM DPEKUMOM. UHMCIIO M YCTOWYMBOCTH CTAllMOHAPHBIX PEXUMOB B
peakTopax UACaIbHOIO CMEIIECHUS.

2.4. IIpoMBbIIUIEHHBIE XUMUYECKUE PEAKTOPBHI.

Ha KOHKpeTHBIX mpuMepax HpPEeIMETHO pacCcMaTPUBAIOTCS IPOMBIIIJIEHHBIE PEAKTOPBI IS
IIPOBEJICHUS] TPOIIECCOB TOMOTEHHBIX, TI'€TEPOT€HHbIX U KaTAJIUTUYECKUX - THUIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIEC XapaKTEPUCTUKU U OCOOCHHOCTH PEKUMa, 00IACTH UCIIOTIH30BAHUS.

Mopayas 3.Xummuueckoe Npou3BOJCTBO, KaKk XUMHUKO-TexHoJorndeckas cucrema (XTC).

3.1. CrpykTypa 1 OnucaHue XUMHUKO-TEXHOJIOTUUECKON CUCTEMBI.

XUMHYECKOE MPOU3BOACTBO KaK XUMHUKO-TexHoornueckas cucrema (XTC). Ilonsarue cucremsl u
XTC. Cocrap XTC: nsnemeHThl, cBsi3u, noacuctembl. OneMmeHThl XTC, kmaccupukanus Mo BHUIY
MPOIIECCOB M Ha3zHaueHUto. TexHosornueckue cBsa3u eMeHToB XTC (morokwm). IlocnemoBarenbHas,
napajulefibHasi,  pa3BeTBJIEHHAs, IOCIEAO0BaTelbHO-00BOgHAs  (Oaiimac), oOpaTHass  (peLuKi)
TEXHOJIOTHYECKHE CBs3U. X cxeMbl 1 Ha3HaueHUe.

Onucanne XTC. Bunel mozeneit XTC - onucarenbHble U rpaguueckue. OnucareabHble MOAETH -
XMUMHMUYECKas cXemMa U MareMmaruyeckas Mojaenb. ['paduyeckue wmoxenu - (pyHKIMOHANIbHAS,
TEXHOJIOTHYECKasi, CTPYKTypHas W JApyrue (cmenuanbHble) cxeMbl. Ha3HaueHue, npuMeHeHHE H
B3aMOCBSI3E MOJCIIEN.

3.2. Anaimusz XTC.

[Tonsitue, 3amaun u pesynabrathl aHanu3za XTC - cocrosaue XTC, maTepuanbHbId M TEIJIOBOM
OanaHChl, MOKA3aTeNN XMMHUYECKOT0 IPOU3BOICTBA.

CpoiictBa XTC Kak cuCTeMBI: B3aUMOCBSA3aHHOCTh PEKUMOB JIEMEHTOB, Pa3JInNuue ONTUMAIBHOCTH
3JIEMEHTAa OJIMHOYHOTO U B CUCTEME, YCTOMYMBOCTh U CYIIECTBOBAHUE CTAIIMOHAPHBIX PEXKUMOB H JIp.

MarepuanbHblii UM TEIJIOBOW OanaHChl. METOIMKa COCTaBJIICHHS W pacueTa MaTepUalibHBIX H
teroBbix OanmancoB XTC m ee momcucreM. OCOOEHHOCTH pacuera OajaHCOB B CXEMaX C PEIHKIOM.
dopMbl IpeicTaBlIeHNs 0aTaHCOB (TaOIUIIBI, TUarpaMMBbl U Jp.).

MarepuanpHblii  OaJlaHC JUIsI MacCOOOMEHHBIX M PEaKIMOHHBIX JJIeMEHTOB. Mcmonap3oBaHMe
CTEXHOMETPUUECKHX, TEPMOIMHAMHYECKUX U Mex(da3HbIX  0alaHCOBBIX  COOTHOIICHHM.
CrexuoMeTpuyuecKrue COOTHOIIEHUS U UX pa3HOBUIHOCTU. CTENeHb UCIOIb30BaHUS CHIPbEBBIX PECYPCOB.

OHTAJBIUUHBIN, YHEPTreTUYECKU (IO TOJIHOM 3HEPrun) u sKceprerudeckuii 6amancel u KITJ[. Nx
COIIOCTAaBJICHHE U HcToib30Banue B anammze XTC.

3.3. Cunres XTC.

[Tonsatue wm 3amaum cuHTe3a (moctpoeHus) XTC. OcnoBHbeie »Tambl pazpadotkn XTC. Poub
MaTeMaTHYECKUX U 3BPUCTHUYECKUX METOIOB.

OcHoBHble KoHUENIUU Tpu cuHTe3e X TC: MOTHOE HMCIONIb30BAHUE CHIPHEBBIX U SHEPreTHUYECKUX
pecypcoB, MHHHMM3AIMS OTXOJIOB, ONTHUMAaJbHOE HCIOJB30BaHUE ammaparypbl. VX coaepkanue u
crocoObl  peanuzanud. KoMOMHUpOBaHHBIE TMPOU3BOJICTBA, COBMEIIEHHBIE MPOIECCH, BTOPUYHBIE
SHEPreTHYECKUE PEeCypChl, SHEProTEXHOJIOTUYECKUE CHUCTeMBbI, mepectpanBaemblie XTC, 3aMKHYTHIE,
MaJO00TXOHbIE MPOU3BOICTBA - UX MOHITHS, OCOOCHHOCTH U IPUMEHEHHUE.

OAHOpOIHBIE TEXHOJOTMUECKHE CXEMBI: CHCTeMa pEeKyIepaTUBHOTO TemiooOMeHa, cucrema
pa3fesieHuss MHOTOKOMIIOHEHTHOW CMECH, CHCTeéMa peakTopoB. OCHOBBI MOCTPOECHMSI MX ONTUMAIBHOMN
CTPYKTYpBI

Mooyne 4. IIpombiuiniennsle Xumuueckue npou3eoocmaa.

XUMHYECKHE TMPOU3BOACTBA PACCMATPUBAIOTCA MPEIMETHO KaK pealn3anus H3yYEHHBIX
TEOPETUYECKUX OCHOB XHMHKO-TE€XHOJOrMUeckux mpoueccoB u XTC, KoHUENUMHA NOCTPOECHHUS
BbICOKO3(PPexTnBHON XTC. OCHOBHOM akIEHT jAenaeTcss Ha (PU3MKO-XUMHUYECKUE OCHOBBI KOHIEMILIUU
IIOCTPOEHUSI TEXHOJOTUYECKOW CXEMBI IIPOU3BOJACTBA U €ro nojcucreM. [Ipon3BoICTBO CEPHOM KUCIOTHI.
IIpousBonacTBo ammuaka. [IponsBoacTBo a3oTHOM KucIoThL. IIpon3BoacTBO cTHpOIIA.

Mopyasb 5. CoBpeMeHHbIE TEHACHIIMH B Pa3BUTUU XMMHUYECKON TEXHOJIOTHH.

Tekyiee cocTOsIHME XMMHMUYECKON IPOMBIIUIEHHOCTH B MHMpPE M TEHACHLUU €€ pa3BUTUS.
[lepcnekTHBHBIE HMCTOYHUKH ChIpbs M dHepruu. Kiacrtepusamuss XMMHUYECKOM MPOMBIIIIEHHOCTH.
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COBMCH_ICHHBIC MponcCCChI. FI/I6KI/IC U TICPECTPanuBACMBIC TCXHOJOTMYCCKHUEC CXCMBIL. HosBrie xumuko-
TEXHOJIOTMYECKHE MPOLIECCHI U CIIOCOOBI MOTy4YeHHS PO TyKTOB. HaHoTexXHOMOTHSI.

O0beM yueOHOI TN CUUIITHHBI:

Ounas gopma:

. B 3aueTHBIX B akanem.
Buasbl yueoHoii padoThl
eMHHIIAX gacax
OO0uiasi TPy10€eMKOCTb IMCHUIIIMHBI 110 Y4e0HOMY IJIAHY 6,0 216
AyaUTOpHBbIE 3aHATHS: 2,22 80
Jlexuu (JIek) 0,89 32
[Tpaktuyeckue 3austus (I13) 0,89 32
JlabopaTopusie 3ansarust (J1ab) 0,44 16
Camocrositesnnasi padora (CP): 2,78 100
Bua xoHnTpoJisi: 3a4er/s3K3aMeH 1,0 IK3aMeH
(36)
3aouHas popma:
. B 3aueTHBIX B akanem.
Buasbl yue6Hoii padoThl
SIMHHIIAX qacax
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4€0HOMY IJIAHY 6,0 216
AYyIUTOPHBbIE 3aHATHSI: 0,55 20
Jlexuu (JIek) 0,22 8
[Tpaktnyeckne 3ausTus (I13) 0,22 8
JlabopaTtopusie 3ansatust (J1ab) 0,11 4
Camocrositesannasi padora (CP): 5,20 187
Buja koHTpoJIsi: 3a4eT/3K3aMeH 0,25 JK3aMeH
9)

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIIMHbBI
«CucreMbl ynpaBjieHUs] XHMUKO-TeXHOJ0ruueckumu npoueccamm» (b1.6.19)

Heap mucuunauabl — GpopmMupoBaHre 0a30BbIX 3HAHUU MO TEOPUU CHUCTEM YIPABIIEHUS XUMHKO-
texHosiorudeckumu mporeccamu (CY XTII), ananuzy cBoiictB XTIl kak 0OBEKTOB YHpaBJICHUS H
MPAKTUYECKOT0 MPUMEHEHUS TEXHUYECKUX CPEJICTB YIIPaBJICHHUS.

B pe3yabTaTe n3yyeHus: JMCHUNIMHBI 00YyYAIOIIMIACS 10 MporpaMMe 0aKaJaaBpuaTa J0JI/KeH

Obnadams crneayromumu  obmenpodeccuonanbapiMu  (OIIK) u  mpodeccnonansapivu  (I1K)
KOMITETEHIIUSIMU:

BIIaJICHHEM OCHOBHBIMHU METOJIaMU, CIIOCO0AMU U CPEJICTBAMU IOJIyUEHUs, XpaHEHUs, IepepaboTKu
uH(pOpMAaIMY, HaBBIKAMH PA0OTHI C KOMITBIOTEPOM Kak CpeJcTBOM yrnpasieHus napopmarueii (OITK-5);

CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATh TEXHOJIOTMYECKHUH IPOLIECC B COOTBETCTBUH C
periaMeHTOM M HUCIONB30BaTh TEXHUYECKHE CpEeICTBA Ui HW3MEpPEHUS OCHOBHBIX MapaMeTpoB
TEXHOJOTMYECKOTO MPOIlecca, CBOMCTB Chiphbs u npoaykiuu (ITK-1);

CIOCOOHOCTBIO BBISIBIISITh U YCTPAHATH OTKIOHEHHUS OT PEKHUMOB PAOOTHI TEXHOJIOTMUYECKOTO
000pyIOBaHUs U TApaMETPOB TeXHoJorndeckoro mpouecca (TTK-11).

3namo:

OCHOBHBIE MOHSATHUS TEOPUH YIPABIEHUS; CTATHUECKUE U TUHAMHUYECKHE XapaKTePUCTHUKU OOBEKTOB
yTmpaBJeHus; OcHOBHBIE BUJIbI CAY U 3aKOHBI peryinpoBaHus;

tunoBeie CAY B XMMHYECKOW NPOMBIIIIEHHOCTH; METOAbI M CPEACTBAa M3MEPEHUS OCHOBHBIX
TEXHOJIOTHYECKHX TapaMeTpoB; ycToUuuBoCTh CAY;

OCHOBHBIE TMOHATUS O HenuHeHbIXx CAY, peneilHbIX cucTeMax, JOTHYECKHX alropuTMax
yIpaBJICHUS, aTaNTUBHBIX M ONTHUMAIIbHBIX CUCTEMAaX YIPaBIICHUS.

Ymemy:

OTIPEJIeNIATh OCHOBHBIE CTATUYECKHUE U JUHAMUUYECKUE XapaKTEPUCTUKH 0OBEKTOB YIIPABICHHUS;

BBIOMpATh PAIMOHATBLHYIO CHCTEMY PErylIHpOBaHHUS TEXHOJOTMYECKOTro MpoIlecca; OIEHHWBATh
ycrorunBocTbh CAY;

BBIOMPATh KOHKPETHBIE TUITBI TPUOOPOB [Tt uarHocTuku X T1I.

Braoemy:
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METOJJaMU TEOPUU ABTOMATHUYECKOTO PETYJUPOBAHUSA, OpPraHU3alMM U pacyéra CHUCTEM
ONTUMAJIBHOTO YIIPAaBJIEHUS MPOLIECCAMU XUMHYECKOM TEXHOJIOIMU TOHKOIO OPraHUYECKOr0 CUHTE3A.

Kpatkoe conep:xaHue TUCHHIINHBI

Mopnyas 1. OcnosHble nousamus ynpasienuss XuMuKO-mexHoI02U4ecKumuy npoyeccamu. 3Ha4YeHUe
aBTOMATHYECKOTO  YIPABJICHUS Ui pa3BUTHA XUMHUYECKOH mpombinuieHHOCTH. (OcobeHHOCTH
YOPABICHUS XUMUYECKUM MPEANPUITHEM M XUMHUKO-TEXHOJOTMYECKHM TMpOIeCCOM. TeXHHKO-
SKOHOMHYECKUU dS(hdeKkT BHEAPEHUS aBTOMATU3MPOBAHHBIX CHUCTEM yIpaBieHHsS. Poib cuUCTeM
yIpaBJIeHUs] B 00eCIIeYeHNH 0e30MacCHOCTH XUMHUECKOTO TIPOU3BOJICTBA M OXPAHBI OKPYKAIOIIEH CPEIbl.
OcHoBHbIE TepMUHBI U omnpenencHus. Mepapxus ymnpapienus. OCHOBHbIE TPUHIUIIBI YIPABICHUSA.
Knaccudukarmuss cucrem ynpapinenus DyHknmonanmpHas crpykrypa CAY. Ilokazatenn kadecTBa
YIpaBJICHUS.

Monyas 2. Ocrogbl meopuu asmomamuyecko20 YnpaeieHusl.

Maremaruueckue wmoxaenu CAY. [dunamuueckue xapakrepuctuku CAY. HcnonszoBanue
OmnepalMoHHOTO ucuuciaeHuss ans aHanm3a CAY. Tunosble JUHaMHUYECKUE 3BeHbs. BpemeHHble u
YaCTOTHBIE XapaKTEPUCTUKU. OKBHUBAJIECHTHBIE IMPEOOpa3oBaHUsl CTPYKTYPHBIX CXeM. YCTOWYMBOCTH
muHeitHbix CAY c oOpartHoil cBsizbro. Kiaccugukanns 1 OCHOBHbIE CBOMCTBa OOBEKTOB YIpaBJICHHUS.
Mertoibl onpeneneHusl CBOMCTB 00bEKTOB yrpaBiieHuss. OCHOBHBIE 3aKOHBI PErylIHpoBaHus. PeryiasTopsl
Ha OCHOBE MCKYCCTBEHHBIX HEHpOHHBIX ceTeil. [{udppoBbie u pobacTHbIE cUCTEMBI yrpaBieHHs. Beibop
3aKOHA pPEryJupoBaHUs M ONIPEJCIICHUE ONTUMAJIbHBIX IAPaMETPOB HACTPOMKH IPOMBIIUIEHHBIX
peryasTopoB.

Moayas 3. H3meperue mexnonocuueckux napamempos XUMuKo-mexHo102udecko2o npoyecca.

l'ocynapcTBeHHass cUCTeMa HPOMBILIUIEHHBIX NMPUOOPOB M CPEICTB aBTOMaTH3anuu. OCHOBHBIE
TEPMHUHBI U ONPEACIICHUSI METposioruu. Metoibl u3Mepennil. CpeacTBa M3MEPUTEILHOW TEXHUKH U UX
CTaTMU4YeCKue U JuHaMuyeckue cBoiictBa. [lorpemHoctu n3mepenuit. CriocoOsl nepenaun UHPOPMALUU
Ha paccrossHue. OpraHuzanusi JUCTaHIMOHHOM  guarHoctuku XTI M3MmepeHme OCHOBHBIX
TEXHOJIOTMYECKUX ITapaMeTpOB: JABICHMS, TEMIIEPATyphl, PACX0Aa U KOJIMYECTBA, YPOBHS XKUIKOCTH U
CBIITYYHX MAaTE€PHAJIOB, COCTaBa U (PU3UKO-XUMHUYECKUX CBONCTB BEIIECTB.

Moayabs 4. OcHosbl  npoOeKmMuposanus aemoMamuyeckux cucmem YApAGIeHus XuMuko-
MexXHOI02UYECKUMU NPOYECCaAMU.

Ocob6ennoctu ympasieHusi XTII. PerynupoBaHuMe OCHOBHBIX TEXHOJIOTMYECKHX TapaMETPOB:
pacxona, JaBieHHs, TemmepaTypsl, ypoBHs, PH. Texuuueckme cpenctBa CAY. OcHoBHBbIE
Pa3HOBUJHOCTH YIPABJSAIOMIUX YCTPOMCTB. THmbL, XapakTepUCTUKHM U PACUET UCIHOJHHUTEIbHBIX
MEXaHHU3MOB M perylupyromux opraoB. OdopMieHHe NPOEKTHOrO 3aJaHusl Ha aBTOMAaTHU3AIUIO
TEXHOJIOTHYECKOro Iporecca. BblOOp Touek H3MEpeHHs, KOHTPOJIA, YIPaBISIEMbIX MapaMeTpoB H
yIpaBisAlomMX Bo3aeicTBuil. CTaHIapThl W YCJIOBHBIE OOO3HAYEHHS ISl TEXHOJIOTMUYECKHUX CXEM.
Ocnosaele cBegenns 00 ACY TII B xumuueckoit npomsbinuieHHOCTH. [Ipumepsr ACY TII B xumuueckoi
MPOMBIIIEHHOCTH. OCHOBHBIE BBIBO/IBI 110 Kypcy. CoBpeMeHHbIe TeHAeHIuH B pa3Butun CY XTII.

O0béM yueOHOM TN CUNIIIHHBI:
Ounas dopma:

B 3aueTHBIX B akanem.
Bun yuebnoit paboThl eIMHULIAX yacax
OO0masi Tpy10eMKOCTh IV CHUILIMHBI 110 Y4e0HOMY ILIAHY 5,0 180
AyIMTOPHBbIE 3aHATHS 1,33 48
Jlexuunm (Jlek) 0,89 32
ITpaktueckue 3anstus (I13) 0 0
Jlabopatopusie 3ansaTus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
CaMOCTOATENBHOE N3YUEHUE Pa3/I€TIOB IUCHUIIIAHEI 2,67 96
Bua uToroBoro KOHTpoOJIsi: 3a4eT/IK3aMeH 1,0 JK3aMeH
(36)
3aouHas Gopma:
B 3aueTHBIX B akagem.
Bun yue6HOM paboThI €IMHNLAX qacax
O01asi TPy/10eMKOCTh JHCIHMILIMHBI 10 Y4eOHOMY IJIAHY 5,0 180
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AyIUTOPHBIE 3aHATHS: 0,78 28
Jlexuu (JIek) 0,28 10
[TpakTaeckue 3anstus (113) 0,22 8
Jlaboparopusie 3ansTus (J1ab) 0,28 10
CamocrositesbHas padora (CP): 3,97 143
CaMocCTOsATENTbHOE U3YUEHUE Pa3JIeI0B AUCIIUIUIMHbI 3,97 143
Buj nTOroBoro KOHTpoOJIsi: 3a4eT/IK3aMeH 0,25 Ik3ameH (9)

4.4.2 JIlucuMnJIMHbI BADMATHBHOI YacTH (00s13aTeIbHbIE TUCHHILINHDI )

AHHOTanus padoyei NPorpaMMsbl M CHHUIIJIMHBI
«OCHOBBI 7)KOHOMUKH U ynipaBjeHnus npoussoacrsom» (b1.B.O/1.1)

Henp MMCHMMJIMHBI — TIOJy4CHHE CHCTEMBl 3HAHUH 00 JKOHOMHYECKHX 3aKOHOMEPHOCTSIX
(YHKIIMOHUPOBAHUS MTPOMBIIIIJICHHOTO MPOW3BOJICTBA B CUCTEME HAI[MOHATBHOW 3KOHOMHKH, 00ydeHHE
YKOHOMHYECKOMY MBIIIJICHUIO ¥ HCITOJIb30BAHHIO MTOTYICHHBIX 3HAHUN B TPAKTHYCCKON JCSITEITHHOCTH.

B pe3yabTaTe u3yueHusi AUCHUIJIMHBI 00YUYAKOUIUIiCS 10 MPOrpaMMe 0aKaaaBpUaTAa J0JIKeH |

Obnaoams  cnenyromumu  o0mexkyabTypHsiMu  (OK) u  mpodeccuonansusiMu  (I1K)
KOMITETEHIIUSIMHU:

CIIOCOOHOCTh KCIIOJIb30BaTh 3HAHUSI OCHOB PKOHOMHKHU B PA3IMUHBIX cepax KU3HEACATSITbHOCTH
(OK-3);

CIIOCOOHOCTh aHAJTU3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MO0NPaTh 000pyI0BaHNE, TOTOBUTH
3asBKU Ha pUoOpeTeHue u peMoHT obopynosanust (I1K-9).

Buame:

OCHOBBI 5KOHOMUKH B PA3IMYHBIX cepax KU3HEICATSIIBHOCTH;

HOPMAaTHBHBIC PABOBBIC aKThI, PETIIAMEHTHPYIONTHE ACITSILHOCTD MPEATPUATHS,

METO/IbI pa3pabOTKH OTIEPATUBHBIX M IPOU3BOJICTBEHHBIX ILIAHOB;

METO/IbI U CITIOCOOBI OTIATHI TPY/IA.

Ymems:

COCTAaBJIATh 3aIBKA Ha 000PYJIOBaHUE;

COCTAaBJIATH OTYETHI M0 BEITOJHEHUIO TEXHUUECKUX 3a0aHNM;

COCTaBJISITh TEXHUUECKYIO IOKYMEHTAIIHIO;

OpraHuU30BaTh padOTy KOJUICKTHBA B YCIOBUSX JIEHCTBYIOIIETO MPOU3BOJICTBA;

FOTOBUTh HWCXOJIHBIC JaHHBIE I BBIOOpAa ©W  OOOCHOBAaHUSA HAYYHO-TEXHHYECKHX H
OpraHU3aI[MOHHBIX PEIICHUH Ha OCHOBE YIKOHOMHUYECKOTO aHaJIM3a;

paspabaThIBaTh OTICPATUBHBIC IIJIAHBI PA0OT MEPBUYHBIX TPOU3BOACTBEHHBIX MOAPA3ICICHUN.

Braoems.:

METOJJaMHd ¥ HMHCTPYMEHTaMH IIPOBEACHHS SKOHOMHMYECKOTO aHaJM3a 3aTpaT W Pe3yJbTaToOB
JESTETFHOCTH MPOU3BOICTBEHHBIX TOIpa3ICICHUN;

WHCTPYMEHTAMH IJIAHUPOBAHUS U BBIIOJIHEHUS MEPOIIPUITUIA MO IPOU3BOJICTBY MPOTYKIIHH;

OCHOBaMH PKOHOMHYECKHUX 3HAHUH B Pa3IMYHBIX chepax KU3HEACITCIBHOCTH.

Kpartkoe coaep:kaHue THCIHIIINHBI

Monyas 1. Beeoenue. Ocrhosbl pbiHOUHOL IKOHOMUKU

1.1 DxoHomuueckre moTpeOHOCTH, Oara U pecypchbl. DKOHOMUYECKHE CUCTEMBI U UX CYIIHOCTb.
OO0mIecTBEHHOE TIPOM3BOJICTBO M SKOHOMHUYECKHE OTHOIICHHs. [IpOW3BOJICTBEHHBIC BO3MOYKHOCTH
oOmiecTBa U dKOHOMHYECKH BbIOOP. KpHBas mMpoM3BOACTBEHHBIX BO3MOKHOCTEH. 3aKOH yOBIBAarOIIeH
MpelenbHOM TMOJE3HOCTUM. THUIBI M MOJENH SKOHOMHYECKHX CHUCTEM. OJIEMEHT HSKOHOMUYECKOU
cuctembl. TpaaunroHHas 5koHoMuueckas cucrema. CoOCTBEHHOCTh: (JOPMBI U IIYTH MX PeoOpa3oBaHusl.

1.2 PpiHOYHBII MEeXaHHU3M CIIpoca U npeanoxkenus. CoBepilieHHas U HECOBEPIICHHAs KOHKYPEHITHH.
ToBapHbIif (PBIHOYHBIN) THI OOMIECTBEHHOTO MPOM3BOACTBA. CYIIHOCTh U YCIOBUS BO3HMKHOBEHHUS
pBIHKa. BuIpl ppIHKOB M UX cTpykTypa. OyHKImH peiHKa. ToBap u ero cBoiictBa. Cpoc u mpenioxKeHune
Ha pbiHKe. [loHSATHE «IACTHYHOCTBY. DIACTUYHOCTH CIPOCA U TMPEAJIOKEHHUS, TOYEUHAs W JyroBas.
CoBepliiieHHas: 1 HECOBEpPILIEHHAS! KOHKypeHIIuU. MoHomomus. MakcuMu3aius TpUuObLTH MOHOTIOJIUCTOM.
Omnurononus.

1.3 TonsTHe HAMOHAIBLHON YKOHOMUKH, OCHOBHBIE MaKpPOIKOHOMHYECKHE Mokazarend. [loHsTus
COBOKYITHOTO CIpOCa ¥ COBOKYITHOTO TMPEANIOXKEHUS, (HaKTOpPhI, BIHUSAIONIME HA HX HW3MEHEHUS.
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[Totpebnenus u cOepexeHns. IKOHOMUUECKUH Kpyroodopot. I[Tpon3BoacTBO, OOMEH U pachpenesncHHe.
[ToTpebiienue, cOepexeHne, MHBECTUIIMU TOBAPOB U YCIYT.

1.4 OunancoBas cucrtema u (UHAHCOBAs TOJMTHKA oOmiecTBa. [ocynapCTBEHHBIN OIOKET H
rocyapcTBeHHbIN noar. Haoru u Hanorosas cucrema.

Mopayab 2. DxoHomuueckue 0CHOBbL YNpagieHus nPou3800CmMeom

2.1 [penmpusTie Kak CyObEKT PRIHOYHOTO XO35HCTBA. DKOHOMHYECKHUE 3aKOHBI U OCOOCHHOCTH MX
IIPOSIBJIEHUSI Ha MNpeanpusatuu. Poiib crenuanucra XMMUYECKOW NpoMmblIuIeHHOCTH. [Ipeanpusitue B
CUCTEME pPBIHOYHON SKoHOMMKH. [Ipeanpusitue — kak CyObEKT M OOBEKT NIpPEeIIPUHUMATEIbCKON
JeSITEIbHOCTH. 3aKOHOJaTeabHas 0a3za MpeANpUHUMATENIbCKON JesTenbHOCTH. HopMaTuBHO-TIpaBOBbIE
aKTBl, pPETJaMEHTHPYIOUINE JEATENbHOCTh mpeanpusTus. OpraHn3allmOHHO-TIPABOBbIE  (OPMBI
MpPEeANPUHUMATEIBCKON JIESTEIIbHOCTH U KpUTEpUM UX BbIOOpa. Dopmbl cOOCTBEHHOCTH. BHewHss u
BHYTPEHHSIS Cpeia PEAPHUSITHSL.

2.2 MarepuanpHO-TeXHUYECKas 0a3a mpou3BojacTBa. ChIppeBasi M TOIUTMBHO-IHEPTreTHYECKas 0as3a
XUMHMUYECKUX Tpou3BoACTB. I[Ipom3BoicTBeHHass mporpaMMa M IMPOM3BOJICTBEHHAs  MOIIHOCTb
npennpusaTis. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKIIMH. DKOHOMUYECKOE 000CHOBaHHE BbIOOpa
ChIpbsl U ToIuMBa. PecypcocOepexenune. AIbTepHATUBHBIE HUCTOYHUK ChIpbs M 3Hepruu. OpraHuszamus
CKJIQJICKOTO XO35HCTBA.

2.3 MarepuanabHO-TeXHUYECKHE pecypchbl mpeanpuatus. OCHOBHBIE NPOM3BOJICTBEHHBIE (OHIBI
XAMUYECKUX TPEANPUATHI: TOHATHE, Kiaccuukanus M cTpykrypa. [IoHATHE M CTPYKTypa OCHOBHBIX
cpenctB. O1eHKa OCHOBHBIX CPeJCTB. MeTo bl O1leHKH OCHOBHBIX (hoHIOB. [TokazaTenu UCIOIb30BaHMS
OCHOBHBIX TMPOM3BOACTBEHHbIX (oHAOB. IM3HOoc u amopTtuszamus ocHOBHbIX (oHAOB. OleHka
3¢ (GEeKTUBHOCTH HCIOIb30BAaHUS OCHOBHBIX NMPOU3BOJICTBEHHBIX (OHIIOB. BOCIpon3BOJICTBO OCHOBHBIX
cpenctB. OGOPOTHBIE CPeICTBA MPEIPUSITHS: TIOHATHE, COCTaB U CTPYKTypa. MIcTouHUKN (popMUpoBaHUS
000poTHBIX cpeacTB. OOOpaunBaeMOCTh 0OOPOTHBIX CpeAcTB. MaTepuaibHble 3arackl Ha MPeANpUSTHH.
Omnpenenenre NoTpeOGHOCTH B OOOPOTHBIX CPENICTBAX.

2.4 TpynoBbeie pecypcbl npennpusitusa. llepconan npeanpusitus U ero crpykrypa. OCHOBBI
OpraHu3aluy Tpyaa Ha npeanpusitTii. I¢G(GeKTHBHOCTh UCTOIb30BaHUS NEpcoHaIa U pabovyero BpeMeHHU.
[TpousBoauTeILHOCTH Tpy/Aa U oruiata Tpyaa. Opranuzanus 3apaboTHON MIaThl Ha npeanpustuu. Coctas
U CTPYKTypa HPOMBIIIJIEHHO-IPOU3BOJCTBEHHOTO MepcoHana. [Ipou3BOAUTENBHOCTh Tpyna: MOHSTHE,
MoKazaTeau M MeToAbl u3MepeHus. MHnuBuayanmbHas U OOIIECTBEHHAs MPOU3BOJAUTENBHOCTH TPYIA.
Pe3epBbl 1 (hakTOpHI MOBBIMIEHUS MPOU3BOAUTENHHOCTH Tpyaa. DOpMbI, CUCTEMBI U pa3Mep OIIaThl
TpyJa Ha MPEeANPUSTHH.

Monayib 3. TexHUKO-3KOHOMUUECKULE AHAIU3 UHICEHEPHBIX pelleHUll

3.1 Jloxoapl U pacxonbl Ha IPOU3BOJACTBO, M PEATU3aLUI0 MPOAYKIUU Tpenmpustus. M3nepxku
MIPOM3BOJICTBA MPOAYKIINHU (Ce0ECTOMMOCTD), MPUOBLIb, PEHTA0ETHPHOCTh U IIeHOOOpa3oBaHue. [lonsTue
3aTpaThl Ha TMPOM3BOJACTBO U pealld3aluio NpoAyKuuu (cebecroumocts). Bumel u 3HadeHue
knaccudukanuu 3atpar. CTpykTypa 3aTpaT Ha MPOU3BOJICTBO U pean3aluio Npoaykuuu. OcobeHHOCTH
pacuera 3aTpar Ha IPOU3BOJICTBO U PEAIU3ALMIO MPOAYKIIUU B KOMIUIEKCHBIX MPOU3BOACTBaX. OCHOBHBIE
MyTU CHIDKEHUS 3aTpaT Ha MPOU3BOACTBO mponaykuuu. Jloxomasl mpennpusitus. [lonarue npubbuin u
J0X0Jla TPEeanpUsTHUs, METOJbl HUX pacuera. PeHTabenbHOCTh, €€ BHIBI M MeTonAbl pacuera. [lytu
MOBBILIECHUS MPUOBLITN U PEHTA0CIBHOCTH HA MPEANPUATHSIX.

3.2 llenooOpa3oBaHue U LieHOBas MOJUTHKA. [leHa Ha MPOIyKIMIO U MPUHIMIIBI IEHOOOpa30BaHHUS.
Buner nen. CtpykTypa 1eHBI, cucTeMa IIeH. B3auMocBs3u 1eH U u3lepkek. lleHoBas monMTuKa.
PazpaboTka 11eHOBOI1 cTpareruu.

3.3 ®uUHAHCOBO-KPEAUTHBIE OTHOUICHUS MPEINpUATHI M cucTeMa Hanoroobnoxxenus. I[lonsarue,
COCTaB M CTpYyKTypa ¢uHaHCOB npeanpusatus. CymHOCTb, GYHKIUU U 337a4dl (UHAHCOB MPEANPHUATHUS.
CoOcTBeHHBIE U 3aeMHBbIe (pMHAHCOBBIE pecypchbl. bamanc moxomoB u pacxonos. Hamorosas monurtuka.
[Tpunnuns! Hasoroo6oxxeHus. Hanoru u nnarexu, ycTaHOBJIEHHbIE 3aKOHOIATENILCTBOM: BU/IbI, CTABKH,
00BEKTHI HAJIOr000I0KEHUS M CPOKU YIUIAThl HAJIOTA B OIOJDKET.

O0beM y4eOHO T CUUIITHHBI:
Ounas gopma:

Bun yue6Ho# paboThI B 3aueTHBIX B akagem.
eIMHHLIAX Jacax
O01ast Tpy/10eMKOCTh JMCHUILVIMHBI 110 Y4eOHOMY IJIAHY 3,0 108

45




AyIHTOPHBIE 3aHATHS: 1,0 32

Jlexuu (JIek) 0,45 16
[TpakTaeckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 11 40
CaMoCTOsTeNTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 1,1 40
Buja koHTpoJIsi: 3a4eT/IK3aMeH 1,0 Ox3amen (36)
3aounHas Gopma:
Bun yae6HO#I paboThI B 3aueTHbIX B akanem.
CIMHUIIAX gacax
O01asi TPy/10eMKOCTh JTHCHHUILIMHBI 10 YYeOHOMY IJIAHY 3,0 108
AyIHTOPHBIE 3aHATHSI: 1,0 32
Jlexuu (JIek) 0,22 8
[Tpaktnueckue 3anstus (113) - -
CamocronTesnnnasi padora (CP): 2,0 91
CaMOoCTOSATENbHOE U3YUEHUE Pa3IeIOB JUCITUTUTMHBI 2,0 64
Bua koHTpoJIsi: 3a4eT/I3K3aMeH 0,25 IK3aMeH
9)

AHHoTanus padoueil nporpammsl Aucuuiiuebl «[IpaBosenenue» (61.B.0O/1.2)

Lenu AMcUMIUIMHBI — MIOJIyY€HUE OCHOB MPAaBOBBIX 3HAHUH, (GOPMUPOBAHUE MPABOBOM KYIbTYpPbI
aKTUBHOTO, 3aKOHOTIOCIIYIIIHOTO Tpa)k/JaHUHA.

B pesyabTaTe udyueHusi AMCUMIJIMHBI 00y4YAIOUIMICS 110 POrpaMMe 6aKaJIaBpUATA J0JIHKEH |

Obaaoams crnenyroummu o0mexyabTypHbIMU (OK) koMneTeHIusIMu:

CIOCOOHOCTBIO HCIOJIb30BATh OCHOBBI IIPABOBBIX 3HAHUN B pa3NuyHbIX cepax aestenpHocTH (OK-
4).

3namo:

OCHOBBI POCCHIICKOW MPAaBOBOU CHUCTEMBI U POCCUMCKOTO 3aKOHOAATEIbCTBA, OCHOBBI OpPraHU3aIuu
1 QYHKIIMOHUPOBAHUS CYI€OHBIX ¥ MHBIX TPABONPUMEHUTENLHBIX U PAaBOOXPAHUTEIBHBIX OPTraHOB;

MIpaBOBbIE U HPABCTBEHHO-3TUYECKHE HOPMBI B cdepe MpodeccnoHalIbHOMN e TENbHOCTH;

MIPaBOBBIE HOPMBI, PEryIHPYIONIME OTHOILIEHHE YelIOBeKa K YelIOBEKY, OOIIECTBY, OKpYKarouei
cpene;

mpaBa 1 00s13aHHOCTHU TPaKIaHUHA;

OCHOBBI TPYJIOBOTO 3aKOHOIaTEIbCTBA;

OCHOBaMHU XO3SIICTBEHHOTO IIPaBa;

MIPaBOBbIE aCMEKTHI MPO(HECCHOHATLHOM NeSITEIbHOCTH.

Ymems:

WCIIOJIb30BATh 3TUYECKHE U MPABOBbIE HOPMBI, PETYIHUPYIOLNIME OTHOUIEHUE YEJIOBEKA K YEJIOBEKY,
oOlIEeCTBY, OKpYKalolleil cpene, HUCHONIb30BaTh MpaBa M CBOOOJBI 4YETIOBEKAa M TpakJaHWHA TMpU
pa3paboTKe COLUaTbHBIX MPOEKTOB;

WCIOJb30BATh W COCTaBJIATh HOPMATHUBHBIE M IPAaBOBbIE JIOKYMEHTBI, OTHOCSIIHUECS K
npodeccHOHAIbHON  IEATeNbHOCTH, MPEANPUHUMATh HEOOXOIUMBbIE MEphl K BOCCTAaHOBIICHHUIO
HapyLIEHHBIX N1PaB;

peain30BbIBaTH IpaBa W CBOOOJBI 4eJIOBeKa U TpaXKJaHWMHA B pa3IMuHBIX cdepax
KU3HEJEITEIbHOCTH;

JlaBaTh HPABCTBEHHYIO OLIEHKY KOPPYILMOHHBIM IIPOSBICHUSIM.

Braoems:

MOJIyYEeHHBIMH MTPABOBBIMHU 3HAHHUSIMU B IPO(ECCHOHATBHOM U MHBIX cepax AesTeIbHOCTH.

Kparkoe conep:kanue IuCHMILINHBI:

Ilonste u npusHaku rocyupapcrsa. @opmbl rocynapcrsa. @yHkuuu rocyznapcrsa. llonarue u
IIpU3HaKU IpaBa. OCHOBHBIE MPABOBBIE CUCTEMBI COBPEMEHHOCTHU. [IoHATHE M BUABI HICTOYHHUKOB IIpaBa.
Omnpenenenne 3aKOHAa W MOJ3AKOHHBIX aKTOB. J[eHiCTBME HOPMATHBHBIX IPAaBOBBIX aKTOB BO BPEMEHHU.
Oo6patnas cuna 3akoHa. [loHsATHE TPaBOBBIX HOPM, UX CTPYKTypa. Cucrema npasa. HacTHoe U myOIM4YHOE
npaBo. MaTepuaiibHOE U TpoleccyanbHoe mpaBo. IIpaBooTHoIeHHe: 00BEKT, CYyOBEKT U COJepKaHue
npaBooTHomeHu|. FOpuanueckue hakThl.
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Konctutynuss — ocHoBHoit 3akoH Poccuiickoit ®denepanuu. deneparuBHoe ycTpoicTBO POD.
CucreMa rocyIapCTBEHHBIX OpPraHOB M TpUHIMIT paszjeneHus Biacted B P®. [lonstue rpaxknaHcTsa.
[Ipu3nanue, coOirofeHUe, 3allMTa PAaBHBIX IPaB JKEHIIMH M MYXYHH KaK OCHOBHAas OOS3aHHOCTh
rocyznapcTaa.

[lonsTne u npeaMer agMUHMCTpAaTUBHOrO npasa. OOmas xapakrepuctuka Konexkca PO 06
aIMUHUCTPATUBHBIX IMPABOHAPYIICHUAX. Aomunucmpamuenvie npagonapyuienus: IOHATHE U
NPU3HAKU. Aomunucmpamuenas omeéemcmeennocms. TOHATHE W NpUHLOUNBL. [loHsATHE, TTpU3HAKU U
BUbI AJIMUHUCTPATUBHBIX HAKA3AHUM.

[ToHsiTHE M peIMET YTOJOBHOTO MIPpaBa. YTOJIOBHASI OTBETCTBEHHOCTh: MMOHITHE, OCHOBAHHUE
BO3HUKHOBEHUS. [lonsmue npecmynienus: IPU3HAKH, CTpykTypa. CoctaB npecryrieHus. Coydactue
B mnpecTyrieHuu. OOCTOSITENhCTBA, MCKIIOYAIONINE MPECTYNMHOCTh nesHus. [lonsTtue, nenmu u
BUbl HAKA3aHUU. Vzonosnas omeemcmeennocms 3a cosepuienue npecmynienut. Y CIOBHOE OCYKICHHE,
OCBOOOXICHUE OT YrOJIOBHOW OTBETCTBEHHOCTH. IIpenmer U OOBEKT KPUMUHATIUCTUKA. MeETOIbI
3a/1ayl  KpUMUHATUCTUKU. [loHsATHE KpuMUHATUCTHYECKON uAeHTU(UKAIUU. OOBEKTI W  BHUIBI
KpUMHHAIMCTHYECKOM — uAeHTHUGUKanuu. KpuMmunanuctuueckas TexHUKa. KpuMuHaTuCTHYECKas
TaKTHKA.

DKOJIOTUYECKOE MpaBO: IOHATHE, MPEAMET METOJ M HUCTOYHHKHM HKOJIOTHYeckoro mnpaBa PO.
[ToHsiTHE, BUIBI U CTPYKTYpa 3KOJOTUYECKUX ITPABOHAPYIIEHUH, OTBETCTBEHHOCTh 32 UX COBEPIICHHUE.

[Tonsatue undopmamnmu. OTBETCTBEHHOCTh 3a HApYIICHHE 3aKOHOAATEIHCTBA O 3alllUTE
nHpopmanuu. ['ocymapcTBeHHass TaliHA: TIOHATHE, 3allUTa, MPABOBOE PETyJIUPOBAHUE
rOCy/IapCTBEHHOM, ciyxeOHoll u wuHOM uHpopmanuu. KoubuneHnuanpbHas uHGOpMaLUS:
MOHSTHUE, BUJIbI U 3alIMTA. 3alIUTA EPCOHATBHBIX TAHHBIX TPaXKJaHUHA.

[TonsiTHe, mpeaMeT U METOJl rpakJaHCKOTO npaBa. [loHsATHE IpaXkAaHCKOrO MPABOOTHOLIEHHUS, €ro
cnenuduka. CTpykTypa TIpaxIaHCKoro mnpaBooTHomleHus. I[IpaBoaeecnocoOHOCTh  CyOBEKTOB
IpaXXJaHCKOTO MpaBoOTHOWIEHUs. ['paxaaHe kKak CyObEKThl TpaKIaHCKOro mnpasa. Dunyeckue u
IOpUAMYECKUE JIUIa: TMOHSATHE, TMpu3Haku, kinaccupukauus. FOpunmyeckue ¢aktel. IIpaso
cobctBenHoctH. [TonsTue aBTOopckoro npara. [lonarue mareHTHOTO TIpaBa. [lOHITHE MHTEIICKTYaIBHON
coocrBennoctn (MC) m uckmountensHoro npasa. Kmaccudukanmus MC. Cucrema mpaBoBO# OXpaHbI
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH, aBTOPCKUX U MATEHTHBIX IIPAB.

[Tonatne  XO3sIICTBEHHOTO  (NMpEANpPUHUMATENbCKOTO) TpaBa. [Ipeamer  X03sHCTBEHHOTO
(mpeanpuHUMAaTENbCKOTO) TMpaBa, MPU3HAKK, METOJIbl MPaBOBOrO  peryiaupoBanHus. llonstue
XO35IIICTBEHHOU U MPEANPUHUMATENLCKON AEITEIbHOCTH.

[IpaBoBOE peryaupoBaHHE CEMEWHBIX OTHOIICHHMN. 3aKIIOYCHHE W TpekpaimieHue Opaka. [IpaBa u
00s13aHHOCTH poauTesei u aeteil. AnuMmeHTbl. PopMbl BOCIUTAHUS JETEH, OCTaBIIMXCA O€3 MOoNeueHus
pOIUTENCH.

[IpenmMer U MeToa TpPydOBOrO mpaBa. TpyAoOBOW JOrOBOp: MOHSTHE, CTOPOHBI, COJEpKAHUE.
PaGouee Bpems. Bpems orasixa. Tpynossie criopsl. JucuuiinHa Tpyaa.

[lonsiTne wu wucroku koppynuuu. HopmatuBHoe ompeneneHue Koppynuuu. [IpuunHel
pacmpocTpaneHus koppynuuud. Haka3zyemble u HeHakazyemble (opmbl  koppynuuu. CKpbIThIE
(matenTHbIe) GopMbl Koppyniuu. PopMbl KOPPYHIUHU-TIpEcTyIUieHHss. DOpPMBI KOPPYIIUU-TTPOCTYIIKA.
@opMBl  TOJIUTUYECKOW Koppynuuu. HopmaTuBHBIE TNpaBOBbIE aKThl B cdepe NPOTUBOACHUCTBU
koppynuuu. enepanbubiid 3aK0H 0T 25.12.2008 Ne 273-D3 «O npoTUBOAECUCTBUU KOPPYILIUNY.

O0beM y4eOHOM M CUNIITHHBI:

Ounas gopma:

Buner yae6HOI paboThI B 3aueTHBIX B akagem.
eIMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHUILJIMHBI 110 Y4eOHOMY IUIaHY 3,0 108
AyIuTOpHBbIE 3aHATHS: 0,9 32
Jlexuuu (Jlek) 0,45 16
[Ipaktuueckue 3ausarus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er

3aouHas popma:
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Buner yae6HOI paboThI B 3auerHbBIX B akanem.
CIMHUIIAX gacax
OO01mas TPy10eMKOCTh JUCHHUIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,11 4
Jlexnuu (JIek) - -
[Ipaktuueckue 3ausarus (113) 0,11 4
CamocrosiTesbnasi padora (CP): 2,78 100
Bua xkoHTpoJsi: 3a4eT / IK3aMeH 0,11 3auer
(4)

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«Teopusi BeposiTHOCTeli U MaTeMaTH4eckas cratuctuka» (b1.B.O/1.3)

Heuab AucuUmIMHbI — GOPMUPOBAHHUE Y CTYIEHTOB CUCTEMBI OCHOBHBIX MOHSATHH, HCIOIb3yEMBIX
JUI TIOCTPOEHUS BaXHEMIIMX MaTeMaTUYeCKUX MoJeNied, U YMEHMsI HCIOJb30BaTh MaTeMaTHUECKUe
METO/IbI JUIsl ONTMCAHUS Pa3JIMYHbIX [TPOLIECCOB.

B pesyabraTe ndyuyeHusi AUCHHUIIMHBI 00y4AIOLINIACS 10 POorpaMMe 0aKaJaBpUATA JOJI/KEH |

Obnadams cnenyronumu npodeccunonanbubiMu (1K) xomnerentusmu:

CIOCOOHOCTBIO IJIAHUPOBATH U MPOBOJAUTH (PU3NUECKHE U XUMUYECKHE IKCIIEPUMEHTBI, TIPOBOIUTH
00paboTKy UX pe3yIbTaTOB U OL[EHUBATh MOIPELUIHOCTH, BbIIBUTaTh TUIIOTE3bl U YCTAaHABIMBATH TPAHUIIbI
WX MPUMEHEHUs, IPUMEHATh METO/Ibl MaTEeMAaTUYECKOT0 aHallu3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U
sKcrepuMenTanbHoro ucciepoBanus (I1K-16).

3namo:

OCHOBBI TEOPUHU BEPOATHOCTENW U MAaTEMAaTUYECKOI CTaTUCTUKH;

MaTeMaTH4eCKHEe TEOPUU U METO/bI, JieXKallllie B OCHOBE MOCTPOEHUSI MaTeMAaTHYECKIX MOIETIeil;

OCHOBBI IPUMEHEHHSI MaTEMaTUYECKUX MOJIETIeH U METOJIOB.

Ymems:

BBIOMpPATh MAaTEMATUYECKUE METOIbI, IPUTOTHBIE TSl PELICHUS] KOHKPETHOH 3a1a4u;

HCIIOJIb30BATh MATEMATUYECKHUE MOHITHS, METOIbI U MOJIENH JIJIs1 ONMCAHUS Pa3IUYHBIX IIPOLIECCOB;

BBISBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, JIEXKAIINE B OCHOBE KOHKPETHBIX MPOLIECCOB;

MCI0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTHYECKON 00pabOTKH JAHHBIX;

MIPUMEHATh MAaTEMaTUYECKUE 3HAHUSI HA MEKIUCLIUIIMHAPHOM YPOBHE.

Braoemy:

OCHOBaMHU  (yHJAMEHTAIbHBIX MaTeMAaTUYECKUX TEOpPUH ¥  HaBbIKAMU  HCIIOJIb30BAHUS
MaTeMaTHUYECKOro anmnapara;

METOJIaMU CTATUCTUYECKON 00paboTKH HHPOPMAIIUH.

Kpatkoe coaep:xanue TUCHUILIMHBI:

1. Teopus eepoamnocmeii. Ciyuaiinple 6e1UUUHBL U UX 3AKOHbL pACHPeOeleHUA.

[Ipenmer Teopuu BeposiTHOcTed. CoydaiiHble coObITHS.  [IpoTHBOMONOXKHBIE  COOBITHS.
HezaBucumbie coObiTis. OTHOcuTeNnbHas uacToTa. Kilaccmueckoe M reoMeTpUdecKoe OIpelieieHHe
BEPOSATHOCTH. ODJIEMEHTApHAs TEOpUs  BEPOATHOCTEW. MeToapl  BBIYMCIECHHUS  BEPOSITHOCTEH.
[IpoctpancTBO AneMeHTapHbIX coObITHH. Kitaccuyeckoe ompesenenrne BepoSTHOCTH. Anredpa COOBITHIA:
TEOPEMbl O BEPOSTHOCTH CYMMBI COOBITHIA, MPOTHUBOMOJOKHBIX COOBITHI, CyMMa BEpPOATHOCTEH
HECOBMECTHBIX COOBITHIA, 00pa3yIoUX MOJIHYIO TPyNIly. AKCHOMAaTHYECKOE ONpeeNieHUE BEPOSITHOCTH.
CraTucTueckoe ONIPENECIIEHNE BEPOSITHOCTH. YCIOBHAs BEPOSITHOCTb. Te€opeMbl O BEPOATHOCTH
MIPOU3BEJICHUS 3aBHCHMBIX M He3aBUCHUMBIX coObITHH. IlonHast BeposTHOCTh. IloBTOpHBIE MCHBITAHUS.
®opmyina bepuymn. JlokansHasd u nHTErpanbHas reopeMsl Myaspa-Jlamiaca. @opmyia [Iyaccona.

IlonsTHe ciydalilHOM BeNWYMHBL. JIMCKPETHBIE W HENPEPHIBHBIE CIIydallHble€ BEJIMYMHBL. 3aKOH
pacripeniesieHust ciydaiiHoil BenuuuHbl. DyHKUIMS pacrpelesieHus, ee CBOHCTBa, rpaduk. IImoTHocTh
pacripesieieHUs] HEeNpepbIBHOW clydailHOM BenuuMHBI (MJIOTHOCTh BeposiTHOCTH). Dopmyna uis
BEPOSITHOCTH IOTIA/IaHUsI HENPEPHIBHOM CITy4alilHON BEJIMYMHBI B JAHHBIN MHTEPBaJl, BIPAXKCHHBIN Yepes
IUIOTHOCTh  BEPOSITHOCTH, T'€OMETPUYECKUH cMbICH  GopMmynbsl. bBuHOMHanbHOE pacnpeneneHue,
pacnpenenenue  IlyaccoHa, = paBHOMEpPHOE  pacHpelelIeHHe,  HOPMaJbHOE  paclpeiciieHue,
SKCHOHEHIMAJILHOE paclpeieiiCHuUE.

2.Mamemamuueckas cmamucmuka.
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[Ipeamer Maremarnueckoil craTucTUKH. OCHOBHBIE 3a/ladyd  MaTeMaTH4YECKOM CTAaTUCTUKH.
Beibopounsrii Meroa. Cratuctuueckoe onucanue. Bpibopku. I'mctorpaMmma W TOJMIOH 4YacToT.
Cratuctudeckas (dMmupudeckas) (QyHKIUsS pacnpelesieHus. BbpIOOpOYHBIE XapaKTEpUCTHKA H  HX
pacnpenenenusi. CocrositenbHbie, d(Q()EeKTUBHBIC CMEIIEHHBIE M HECMEIICHHBIC OICHKH IapaMeTpOB.
CraTucTuueckoe cpeiHee, CTaTUCTUYECKas TUCIEPCUSl U CTaTUCTHYECKOE CpellHEe KBAJpaTUYHOE Kak
TOYEUHbIC OIEHKU HEU3BECTHBIX: MAaTEMAaTUUYECKOTO OXKUJIAHUA, TUCIEPCUU, CPEAHETO KBAAPATUIHOTO
OTKJIOHEHUs. JloBepuUTENbHbIE MHTEpPBAJII M HMHTEPBAJIbHBIC OIEHKU. JlOBEpHUTENIbHbIE OLICHKU
HEU3BECTHOM BEPOATHOCTH MO OONBIIUM BbhIOOpKaM. JloBepuTelIbHAs OILIEHKA MaTeMaTHYECKOTO
0>KHMJIaHUSI TIPU HEU3BECTHOM aucrnepcuu. JloBepurenbHas OIEHKa CPETHEro KBaIPAaTUYHOTO OTKIOHEHUSI.
Tounbie BBIOOpOUHBIE pacmpenenenus: CrbroneHTta (t- pacnpenenenue), dumepa-Cuenexopa (F-
pacripenenenue), [Tupcona (y>-pacnpenenenue). [IpoBepka CTATHCTHUECKHX THIOTE3. MaTeMaTHUyecKne
METO/IbI POBEPKU CTATUCTUUECKUX TUIOTE3. DIEMEHTHI TEOPUH KOPPEISIUH.

O0beM yueOHO T CHUIITIHHBI:

.Ounas gopma:

B 3aueTHBIX B akanem.
Bubr yue6HO# paboThI EIMHALIAX qacax
OO0mas TPyA0eMKOCTh TUCHUILINHBI 10 Y4eOHOMY TIAHY| 3,0 108
AyIUTOPHBIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) 0,44 16
[Mpaktugeckue 3austus (I113) 0,88 32
CamocronTesannasi padora (CP): 1,67 60
3auer ¢
Bua xoHTpoOJIsi: 3aueT/3K3aMeH - .
OLIEHKOM
3aounas popma:
Bupr yue6HOM paboThI B 3a4eTHBIX
B akagem. yacax
eMHUTIAX
O01mas Tpya10eMKOCTh IMCHUIIMHBI 110 Y4eOHOMY 30 108

TJIAHY ’

AyauTOpPHBIE 3aHATHS: 0,33 12
Jlexuun (Jlek) 0,11 4
[Ipaktuueckue 3ausatus (113) 0,22 8

CamocrositesbHas padora (CP): 1,67 92

3auer

Buna koHTpoOJs: 3aUeT/IK3aMeH 0,11 4)

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«JlomostHMTEIbHBIE IJIaBbI Oprannveckoit xumumw» (b1.B.0/1.4)
Heap aucuMmIMHBI — TpUOOpeTeHHE OO0YJarOMIMMUCS 3HAHUW O CTPOCHHHM OPraHUYecKhX

COEJIMHEHUH, OCHOBHBIX XMMHYECKHUX CBONCTBaX PA3JIMYHBIX KJIACCOB OPraHUYECKUX COCAMHEHUH U
MeTO/aX MX MOJIYy4eHHs], KaK IPOMBIIIUIEHHBIX, TaK U Ja0OpaTOPHBIX.

B pe3yibTaTe N3yyeHusi JMCHUIIMHBI 00y4alOIMiics M0 NporpaMMe 6aKajlaBpUaTa A0JI/KeH |

Obnadams cnepyromumu npodeccuonanbHbMu (ITK) komneTeHuusamu:

CMOCOOHOCTBIO TUIAHUPOBATh M MPOBOJUTH (PU3UUECKUE U XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
00paboTKy UX pe3yabTaToOB U OLEHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bl YCTAHABINBATH TPAHULIBI
UX MPUMEHEHUS, MPUMEHATh METO/Ibl MaTEeMaTHUECKOI0 aHAJIM3a U MOJETUPOBAHMS, TEOPETUUECKOTO U
JKCTIIepUMeHTaNbHOTO HccnenoBanus (I1K-16)

TOTOBHOCTBIO MCIOJIb30BATh 3HAHUSI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COAMHEHUIN U MaTepuanoB
Ha UX OCHOBE JIJIsI pelIeHus 3a1a4 npodeccuonansHoi nesrensHoctH (I1K-18)
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TOTOBHOCTHIO M3y4aTh HAyYHO-TEXHUYECKYIO WH(OPMAIIMIO, OTCUECTBEHHBIH U 3apYOCIKHBIN OMBIT
o temaruke ucciuenaoBanus (I1K-20).

3uams:

TEOPETUYECKUE OCHOBBI CTPOEHUS M CBOMCTB Pa3IMYHBIX KJIIACCOB OPraHUYECKUX COCTUHECHU;

CHOCOOBI TIOYYCHHSI I XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKHUX COCTUHECHHUIA,

OCHOBHBIE MEXaHU3MBI IIPOTEKAHUS OPraHUUYECKUX PEaKIIUii;

Ymemo:

MIPUMEHSATHh TEOPETUUECCKUE 3HAHUSI ISl CHHTE3a OPTaHUYECKUX COSAMHEHUHN Pa3IMYHbBIX KJIACCOB;

aHAIM3UPOBATH U MIPEJICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHEHUI;

COCTaBJISITh CXEMbI CUHTE3a OPTraHUYECKUX COCTMHEHHH, 3aJTaHHOTO CTPOCHUS;

Braoemy:

OCHOBaMHU HOMEHKJIATYPBHI U KJIACCH(PUKAITUN OPTAHUICCKUX COCTMHEHUM;

OCHOBHBIMH TEOPETUUYECKUMHU MPEACTABICHUSIMU B OPTaHUUYECKON XUMUU;

HaBBIKAaMU 000CHOBAHUS PAIMOHAIBHBIX CTIOCOOOB MOTYyYEHUs OPraHUYECKUX BEIIECTB.

Kparkoe conepxkanue 1MCUUNIMHBI

l"aioreHONMPOM3BOIHEIE. Knaccuduxkarnus. Homenknarypa. Anxun- "
AJUTAITAIOTEeHU bl apoMaTiHueckue ranoreHunbl. M3omepus. Homenxnmarypa. CrnocoOwl MOTy4deHUSI.
[IpocTtpancTBeHHOE UM 3JEKTpOHHOE cTpoeHue. dusmueckue cBoiictBa. Peakuuu HykneoduaIbHOTO
3aMenieHusT U oTmerieHus. [loHsTue HyKJIeo()HIBHOCTH W OCHOBHOCTH peareHTOB. AMOWICHTHBIC
HyKJIeopuIbHbIe peareHThl. CHHTES.

DNEeMEHTOOPraHWYECKUe COCIUHEHHS. THIbI CBS3ed B DIIEMEHTOPTAHMYECKHX COCIUHCHHSIX.
CriocoObl TONy4eHUsI JIMTUW- U MarHuHOpraHuyeckux coenuHeHuil. Peakuus ['punbsgpa, mMexaHusM.
Peaxiuu ¢ kapOOHMIIBHBIMU COETMHEHUSIMU.

Cruptel. ®enonbl. [Ipocthie 3¢upsl. OnokcucoequHEeHHs. ANbIerujbpl, KeToHbl. KapOoHOBbBIE
KHCJIOTBI M WX NPOU3BOAHBIE. B KaXIOM Kilacce pacCMaTpUBAIOTCS CIEAYIOLIME pa3leibl: U30Mepus,
HOMEHKJIaTypa, (QU3MYECKHEe U XHUMHYECKHE CBOICTBA, CHOCOOBI MoJydeHHs. MeXaHHU3Mbl peaklui.
Cunres.

KapOoHoBbIE KHCIOTBI MU HUX HPOU3BOJHBIE. B KakoM Kilacce paccMaTpUBAIOTCS CIETYIOLIUE
paszenbl: M30MepHusi, HOMEHKIATypa, (U3WYECKHEe W XUMHUYECKHE CBOMCTBA, CHOCOOBI MOJIY4YEHHS.
Mexanu3mbl peakiuii. CUHTE3.

Manonossiit 3¢up. [Homydaenne. Crpoenne, CH-Kucnotnocts. Peakimmu KoHIEHCAITUH MAJIOHOBOTO
s¢upa ¥ MAIIOHOBOI KUCIIOTHI C almbAeruiaMi. AMUHOKUCIOTHI. JIMKapOOHOBbIE KUCIOTHI.

Azorconepxamue coenuHenns. Hutpocoenunenus. AMuHbl. B kaxaoM Kiiacce paccMaTpUBarOTCS
CIIEyIOIIMEe pa3Jesibl: HW30MEepHsl, HOMEHKIaTypa, (U3MYecKhe U XUMHUYECKHE CBOICTBA, CIOCOOBI
noJjiyueHusi. Mexanusmbl peakiui. CUHTE3.

A3a- 1 1Ma30coeMHEHUS.

[lonyyeHue nMa30COEOUMHEHUN peakIUell IUa30TUPOBAHUSA: YCIOBUS IPOBEACHUS DPEAKIUU HU
MexaHu3M. Pusnyeckue CBOMCTBA. XUMHUUYECKUE CBOWCTBA. [lonydyenne u npumMeHeHue a30CoeIMHEHUN.
Cunres.

O0beM y4eOHOM M CUUILIHHBI:
Ounas dopma:

B B akanewm.
Bup yue6HO# paboTh 3a4eTHBIX qacax
eIMHUIaxX
O0mass TpPyAOeMKOCTh AUCHHMILVIMHBI 10 Yy4eOHOMY 6,0 216
IJIAHY
AyIUTOpPHBbIE 3aHATHS: 2,22 80
Jlexuun (Jlek) 1,33 48
[Tpaktiueckue 3anstus (I13) 0,89 32
JlaGopatopusie 3ansaTus (JIad) - -
CamocrositesbHas padora (CP): 2,78 100
Jlpyrue BUJIbI CAMOCTOSTENBbHONU pabOThI 2,78 100
Buja xoHTpOJIA: 3a4eT / IK3aMeH 1,0 JK3aMeH
(36)

3aouHas Gopma:
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B B akanem.
Bun yae6HOMI paboThI 3a4ETHBIX qacax
eIMHUIAX
O0mass TpPyAoeMKOCTh AWUCHHMILVIMHBI 10 Yy4eOHOMY 6,0 216
NJIaHY
AyIMTOPHBIE 3aHATHSI: 0,5 18
Jlexuu (JIek) 0,28 10
ITpaktuyeckue 3austus (I13) 0,22 8
JlabopaTtopusie 3ansatust (J1ab) - -
CamocrositesnHasi padora (CP): 5,25 189
Jlpyrue BUJIbI CAMOCTOSTENBHONW PabOTHI 5,25 189
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 IK3aMeH
9)

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«AHCTpyMeHTAIbHbIE METObI XUMHYECKOro anajau3a» (b1.B.0O/1.5)

Heab AuCHUNIMHBI — IPUOOpETEHUE 00YYArONIUMUCS 3HAHUN IO OCHOBHBIM TPYIaM METOJIOB
XUMHUYECKOTO aHain3a, HanboJiee MUPOKO MPUMEHSEMBIX B TMPOMBIIIEHHOCTH U HMCCIIEI0BATEIBCKON
pabote, a TaKkKe KOMIIETEHIIUH, HEOOXOIMMBIX XHMHKaM-TEXHOJIOTaM BCEX CIEIHUATbHOCTEH ISt
perieHus KOHKPETHBIX 3a7a4 XUMUYECKOTO aHaIn3a.

B pe3yiabTaTe H3yuyeHUs1 AUCHMIJIMHBI 00Y4YAKOIIUiics 10 MPporpaMMe 0aKajJaBpUaTa J0JI7KeH

Obnadams cnenyromumu npodeccuoranbabiMy (I1K) kommerenmusmu

CIIOCOOHOCTBIO TIPOBOJUTH AHAIIU3 CHIPhs,, MATEPUAIOB M TOTOBOM MPOJYKIIMU, OCYIIECTBIISITH
oreHKy pe3ynbpratoB ananuza (ITK-10);

CHOCOOHOCTBIO TUIAHUPOBATH M MPOBOJUTH (PU3MUECKUE U XUMUYECKUE IKCIIEPEMEHTHI, POBOIUTH
00paboTKy pe3yabTaTOB U OLEHUBATh MOTPEIIHOCTH, BbIIBUTaTh TUIOTE3bl U M YCTAHABIMBATH T'PAHUIIBI
WX NPUMEHEHHUs, IPUMEHITh METO/Ibl MaTEMAaTUYECKOIO aHAJIN3a U MOJEIIMPOBAHUS, TEOPETUUECKOTO U
sKcriepuMeHTanbHoro uccienoanus (I1K-16);

TOTOBHOCTBIO MPOBOJUTH CTAHJAPTHBIE U CEPTU(PUIIMPOBAHHBIE UCTIBITAHUSI MAaTEPHAIIOB, U3AETUI
1 TexHojornyeckux mpoieccos (IK-17);

3namo:

TEOPETUYECKUE OCHOBBI METOJI0OB MHCTPYMEHTAIbHBIX METOJ0B XuMHuueckoro ananuza (MMXA);

nporuecchl pOopMUPOBAHUS aHATTUTHYECKOTO CUTHaa B pa3nuuHbix UMXA;

paccMoTpeHue MPUHIUIIOB U3MEPEHUI B CTaHIapTHBIX MpUbopax;

ocHOBbI MeTposiorun MMXA B cootBercTBUU ¢ pekoMeHaarusamu MIOITAK.

Ymems:

NPUMEHSITh  NPUOOPETEHHBIE  TEOPETUYECKHWE  3HAHUS M NPAKTUYECKUE  HABBIKM B
npodeccuoHaNbHOM IeATENBHOCTH AJIS PEIICHHS] KOHKPETHBIX XUMUKO-aHATUTUYECKUX 33]1a4;

Braoemy:

Metogosiorueid UMXA, mupoko UCHOIb3yEMbIX B COBPEMEHHOW aHATUTUYECKON IIPAKTUKE;

CUCTEeMOM BbIOOPA METO/1a KAYECTBEHHOTO U KOJIMYECTBEHHOTO XUMHUYECKOTO aHalln3a;

OLIEHKOM BO3MOYKHOCTEN METO/1a aHaJIn3a;

OCHOBHBIMH ~ CIIOCOOAaMHU  METPOJIOTUYECKOM  00pabOTKM  pe3yiabTaTOB  KOJHMYECTBEHHOTO
XUMHUYECKOTO aHAJN3a.

Kpatkoe conep:xanue JUCHUNINHBI:

Obmas xapakrepuctuka UMXA. OCHOBHBIE MCTOYHUKU TOTPEIIHOCTEH Pe3ylbTaTOB aHaIM3a U
crocoObl ux oneHkd. OreHka mpenena OOHAapyXKeHHS C wHcmoib3oBaHueM Qopmynsl Kaiizepa u
CTaHAAPTHOTO OTKJIIOHEHUSI MUHUMaJIbHOTO JieTekThupyemoro curHana no MIOITAK. Jlunelinsiii quana3zox
ompesenseMbIX KoHIeHTpaluil. CtangapTHeie 00pa3bl cocTaBa. OCHOBHBIC aHAIUTUKOMETPOJIOTUYECKUE
XapaKTePUCTUKH METOJIOB U pPE3yIbTaTOB aHalM3a, CIOCOOBI WX OICHKH: Mpeaen OOHapyKeHHUs,
K02 (GUIIMEHT YyBCTBUTEIHLHOCTH, TPAHUIIBI JAUANA30HOB OMPEENsIeMbIX COJIEp>KaHUN, CEJIeKTUBHOCTD,
MPEIU3UOHHOCTh,  MPABWIBHOCTh, OKCIPECCHOCTh. MeTonabl  MpoO0OTOOpa,  pa3leneHus W
KOHIICHTPUPOBAHUS BEILIECTB.
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Metononorus HWMXA. Ilpuempl KOJIMUYECTBEHHBIX H3MEPEHUN (METOX TIpagyMpOBOYHOM
3aBHCMMOCTM BHEIIHETO M BHYTPEHHErOo CTaHgapTa, MeTojJ J00aBOK). AHaJIUTHYECKHE U
METPOJIOTUYECKUE  XAPAKTEPUCTHKH  PA3JIUYHBIX HMHCTPYMEHTAJIBHBIX MeTONOB. lloHsTHE 00
arTecToBaHHOU MeToauke. [Ipobinembl BeIOOpa MeToa ananuza. O6o6miennsie ceeaenus o 'OCT P ICO
5725 (2002).

OOmiast XxapaKTepUCTHUKA CHEKTPAIbHBIX METOAOB aHanmu3a. Kiaccudukamus CHeKTpalbHBIX
METOJOB aHanm3a. llodmydeHWe XMMMKO-aHATUTHUYECKOW WHGPOpPMALMK TPH  B3aUMOJCHCTBUU
AJIEKTPOMAarHUTHOTO  W3JIy4EHHs] C BEIIECTBOM. ATOMHAasT W  MOJIEKYJISpHAas  CIEKTPOCKOIIMS.
AOGCOpOIOHHBIC 1 SMUCCHOHHBIE METOIbl aHAJIH3A.

ATOMHO-3MHUCCUOHHBIA CIEKTPAIbHBIA aHAIN3. TeopeTndeckre OCHOBBI ATOMHO-3MHUCCHOHHOTO
CHEKTpaJbHOro aHaiu3a. VcrouHuku BO30YyXIeHus crekTpoB. KauecTBeHHas XapaKTepUCTHKA
AQHAJIMTUYECKOTO CUTHaja. VIHTEHCUBHOCTh CHEKTpaJIbHBIX JIMHUM Kak Mepa COJIEep)KaHus DJIEMEHTa B
npobe. DaKkTophl, BIMAIONIME HA MHTEHCHBHOCTb CHEKTPAIbHBIX JUHUH. CHexTpanbHble MPHOOPHI H
CHOCOOBI perucTpany CHeKTpa. pacluPpoBKa SMHCCUOHHBIX CHEKTPOB U MICHTU(PUKAIUS SJIEMEHTOB
10 UX CHEKTpaM. ATOMHO-3MHCCHOHHBIN aHAIW3 C MHAYKTHUBHO CBA3aHHON IutazMoil. KosmmuecTBeHHBIN
aHain3.  ATOMHO-dMHUCCHOHHas  (oToMeTpust  IaMeHH. [a30Bele  MjuamMeHa  Kak  BUIbI
HU3KOTEMIIepaTypHO! Iula3Mbl. biok-cxema mninameHHoro ¢oromerpa. Bo3MokHOCTM MerTona M €ro
orpaHvueHusi. AHUOHHBIA U KaTHOHHBIN 3P PexTsl. OOIacTH MpUMEHEHHUS.

AToMHO-abcopOIMonHasi crekrpoMmeTpus. OOmmas XapakTepucTHKa METOJa U AHAIUTUYECKOTO
curHana. [loryiomieHne 3IeKTPOMarHUTHOTO M3JIydeHHUsi CBOOOTHBIMU aTomamu. biok-cxema mpubopa.
Hctounnkun  MoHOXpomaTtuueckoro u3nydeHus. CrocoObl  aromuzauuu  npoObl.  CpaBHeHHE
AQHAJIMTUYECKUX XapaKTEPUCTUK METOJIOB AaTOMHON abCOpOLMU U aTOMHON AIMHUCCHH.

AHanuTudecKas  MOJIEKYJISIpHAs ~ CHEKTPOCKOMHs. MeToabl  ONTHYECKOM  MOJIEKYISIPHOU
CHEKTPOCKONMUHU. XapaKTepUCTUKAa AaHAJIUTUYECKOro curHaia. lloryiomenue 531eKTpOMarHUTHOIO
U3ITy4eHUs] MOJIEKYylaMH. DJEeKTPOHHBIE MEPEeX0/bl U CHEKTPhl MOTJOLIEHUS MoJjieKyll. 3akoH byrepa-
JlamGepra-bepa.  MonspHblidi  KO3(PUIIMEHT  MOTJIOMICHUSI. CnekrpodoTomMeTprueckuii U
dboTomeTprueckuii aHanu3. ONTHUMHU3alMs YCIOBUH aHATUTUYCCKUX ompeneiaeHui. OTKIOHEHHUS OT
3akoHa byrepa-JlamGepra-bepa. Anmapartypa uisi CrieKTpo- U (OTOMETPUUECKUX M3MEpeHHi. TOYHOCTh
pesynbTaToB  (oToMeTpuueckux  ompeneneHuit.  JuddepenmumansHas  portomerpus.  Metoas
CIEKTPO(POTOMETPUYECKOTO TUTPOBAHMSL.

Onyopumerpuuecknii  aHanu3. [lpupoma  aHaAIMTHYECKOTO  cHUTHaida  (UIyOPECHECHIMH U
¢dochopecuenumu. KBaHTOBBIM U 3HEpreTHdeckuil BbIXOJbl. DaKTOPbI, BIUSIOIINE HA MHTEHCHUBHOCTb
¢nyopecueniuu. TemmeparypHoe M KOHLEHTpPALMOHHOE TyLIeHHE (UIyOpeCUeHIMH. 3epKajbHast
CUMMETpPHsI CIIEKTPOB NOIVIOIEHUs] W ucmyckaHus (mpaswio JleBmmHza). 3akoH Basunoa. Cxema
GbayopruMeTpuuecKuX U3MepeHuil. BbIOOp nepBUYHOrO M BTOPUYHOTO CBETOGMIBTPOB. ['pagynpoBoyHas
3aBUCHUMOCTb ¥ KOJIMYECTBEHHBIN aHAIIN3.

TypOunumerpudeckuii u HedenoMeTpuyeckuil METOIbl aHanu3a. PaccesHue cBeTa IUCIEPCHBIMU
cucreMaMu. CBsI3b ONTUYECKOM IJIOTHOCTH AMCIEPCHOW CHUCTEMBI C KOHUEHTpaLUeH OIpenesieMoro
BeuiectBa. Koadduuuent myrHoctH cuctembl. TeopeTHueckue OCHOBBI — TypOUIMMETPUH U
HedenomeTpuu. YpaBHeHue Paned. CpaBHHUTENbHas XapaKTepUCTUKAa AHAJIUTHYECKUX CUTHAJIOB B
TypOouaumerpun U Hedenomerpuu. TpeOoBaHUs, HpPEAbABISEMble K HCHOJIb3YEMbIM aHAIUTHYECKUM
peakuusaM.

OOmiast XapakTepUCTHKA HJICKTPOXUMHUYECKUX METOJOB aHajlu3a U UX Kilaccuukaius.
Knaccugpukamuss »1IeKTpoJ0oB B JNEKTPOXMMUYECKUX MeTojJax aHamuza. [lonmspusyemble U
HEMNOJIAPU3YyEeMbIE  JJIEKTpoAbl. lcrmonp3yeMmble XUMHUYECKHE M DJIEKTPOXMMUYECKHE  pEaKLuH,
TpeOoBaHuUs, MPEABABIsIEMbIE K ’TUM peakuusaM. Bo3moxxnoctn IXMA.

KonaykToMeTpuss M KOHAyKTOMeTpudeckoe TuTpoBaHue. OOmas XapakTepuCTHKa METOJa.
AHaIUTHYECKUN CUTHAJI B KOHAYKTOMETPUHU. YJelbHash W OKBUBAJIECHTHAs AJIEKTPONPOBOJHOCTH
pacTBOpOB 31eKTpOoauTOB. IlonBrkHOCTE MOHOB. IIpsMas KOHIYKTOMETpHS M KOHAYKTOMETPUYECKOE
tuTpoBaHue. Kpusble TuTpoBaHus. PakTopsbl, BIUAIOLIME HA BUJ KPUBBIX TUTpoBaHMs. [IpuHimnuansras
CX€Ma YCTAaHOBKHU JUIsl KOHIYKTOMETPUUYECKUX W3MEpPEHHUH, UCMOJb3yEeMbIE JNIEKTpoAbl. Bo3MokHOCTH
Metona. [Ipumepsl onpenenenuii. BeicokoyacToTHOE THTpOBaHKME. Bo3MOXKHOCTH MeTOA.

[ToTeHIMOMETPHS M MOTEHLIMOMETPUYECKOE TUTPOBAHKE. VIHIMKATOPHBIE AIIEKTPOBI U JIEKTPOIbI
cpaBHeHUs. [loTeHmman asekTposa Kak aHanutudeckuil curHan. Monomerpus. JloOHHaHOBCKMIT U
middy3nonnbii  nmorenumansl.  Kiaccudukanus ~— MOHOCENEKTHBHBIX — DJIEKTPOJOB.  YpaBHEHHE
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Hukonsckoro-OiizenMana. MeTopl KOJTMUYECTBEHHBIX ONPEACIEHUN U yCI0BUs UX npumeHeHus. [psamas
notenuomMeTpus (pH-merpus, nonomerpus). Bosmoxknoctu meroma. Meroasl TutpoBanus. O6padoTka
KPUBBIX NOTEHIIMOMETPUYECKOTO TUTPOBAHUS.

Bonberamnepomerpuyeckne Metonsl aHanmsa. Kiaccuueckas momsiporpadus. Ilonsipo-rpammel.
WuTepnperanus nosnsporpamm. OCcTaTOYHBIN 1 KOHJACHCATOPHBINA TOKH. YpaBHEHHE NOJsIporpadudeckoit
BoJHBl ['eripoBckoro-MnpkoBuua. lloTeHnmanm 1OJMyBOJIHBI KAk KayeCTBEHHAs XapaKTEPHUCTHKA
AQHAJIMTHUYECKOTO CUTHama. Bpibop u HazHauenwe mnoisiporpaduueckoro ¢ona. IlpenenbHbrii
mapdy3nOHHBII  TOK  KaK  KOJMYECTBEHHAss  XapaKTePHCTUKA  AaHAIWTHYECKOTO  CHTHAJIA.
AmnepomMerpuueckoe TuTpoBanue. OOmas xapakTepucTUKa METO/Ia M aHAJIMTHUYECKOro cUrHaia. Beibop
YCIIOBUH aMIepoMeTpudeckuX u3MmepeHuil. [IpuHunnuanpHas cxema aMIepoMeTpUUECKOr0 TUTPOBAHMSL.
Kpussie TurpoBanus. [Ipumeps! IpakTHUECKOTO MCIIOJIB30BAHUS METOA.

Kynonomerpruecknii METOI aHaIM3a

Knaccupukamuss meronoB KymoHoMmeTpuu. KonmmyecTBO 31EKTpUYECTBA KaK aHATMTHYCCKUN
curHai. [IpsiMas KyJgoHOMETpUs U KyJOHOMETpUUYECKOe TUTpoBaHHUe. PacueT konnyecTBa 3JeKTpUUECcTBa,
3aTpaueHHOT0 Ha >JIEKTPOXMMHUYECKYr peakuuio. KymoHoMmerpuueckoe TUTpoBaHHe. Bbibop Toka
anekTtposnsa. lIpuHOUNuManbpHas CcXeMa YCTaHOBKM Ui KYJIOHOMETPHUYECKOTO  TUTPOBAHUS.
[IpakTHueckoe NpUMEHEHHE MeTOoJa. OJIEKTPOrpaBUMeTpuYeckuil aHanmu3. OOmas XapaKTepuCTHKa
METO0/1a U aHAJIMTUYECKOTO CUTHAJIA.

OOmass  XapakTepucTHKa  XpoMaTorpapuueckux  METOJO0B.  TeopeTH4YeCKHMe  OCHOBBI
xpomaTtorpauueckux MeToaoB. Xpomartorpamma. Ilapamerpsl yaepxuBanus. KauecTBeHHas u
KOJIMYECTBEHHAsl XapaKTEPUCTUKH AHAJUTHYECKOrO CUTHAJla B KOJIOHOYHOW Xxpomartorpaduu. Ousmko-
XMMHUYECKHE OCHOBBI Xpomarorpaduyeckoro mpouecca. Knaccuduxaiuss MeTo 0B Xpomarorpapuu 1o
arperaTHOMy COCTOSIHHMIO (Da3, o MEXaHHW3My pas3eNeHus U cnocoOy odhopmieHus mpouecca. CTeneHpb
pa3AelieHuss U KpUTEepU celeKTUBHOCTH. Kputepuii pasaenenus. OnTuMu3anus IpoleccoB pa3ieieHust
cmeceit BemectB. Koaddunuent pacnpenenenus. OcHOBHOe ypaBHeHHEe xpomarorpaduu. Csizb (GopMbl
BBIXOJIHOW KPUBOW C HM30TEpMOM pacmlpeleneHuss B KOJOHOYHOM Xpomarorpaduu. BeicoTa,
SKBUBAJICHTHAs TEOpPETHYECKOW Tapenke. Kunermdeckas Teopusi xpomarorpadum. YpaBHeHue Ban-
Heemrepa.

lNazoxxuakocTHass xpomarorpadus. OOmas xapakrepucTuka meroda. [lpuHIumnuampHas cxema
razoBoro xpomarorpada. VYcCTpoWCTBO M Ha3HadyeHHe y3J0B Xpomartorpada. TpebGoBanus,
TIpeAbSIBIsIEMbIE K HETIOABMKHOU U MOJABMAKHOM (azaM. [leTekropsl. MeToapl uaeHTHU(GUKAIINN BEIIECTB B
razoBoil xpomartorpaduu. Mpentudukanus KOMIIOHEHTOB pa3feliieMbIX CMeced C MOMOIUIBIO
Jorapu(MUUECKUX UHACKCOB yaepxuBaHusi. CrnocoObl KOJMYECTBEHHOTO aHanuza. [Ipumepbl
MPAKTUYECKOI0 UCIOJIB30BaHuUs Ta30BOM XpomaTtorpaduu.

Kunkocrnass xpomarorpadusi. Krnaccubukanus MeToAOB  JKUIKOCTHOM — XpomaTtorpaduu.
Ocob6ennoctn BOXKX. IlpuHmunuanpHas cxeMa MXHUIKOCTHOTO Xpomartorpada. THIBI JTeTeKTOpOB B
BOXX. Xunkoctaoancopomonnas BOXKX. HopmanbsHo-da3z0oBbiii 1 00paiieHo-(ha30Bblli BapUAHTHI:
COpOEHTBHI, IIOEHTHI, paslienseMble BemecTa. YpaBHeHue Hokca. Meroapl uaeHTU(UKALMY BEIIECTB U
KoJmuecTBeHHOro anaimuza B BOXXX. Ilpumepsl mnpaktudeckoro wucnojib3oBanuss BOIXX.
Pacnipenenurenshas OymakHas xpomatorpadus. KadecTBeHHas W KOJIMYECTBEHHAs XapaKTEPUCTUKU
aHanutudeckoro curHaia. OOmacte npumeHenus. ['enb-xpomatorpadus. [loaBukHas U HENOABIKHAS
¢da3zpl. OOmiee ypaBHEHHE, OMMCHIBAIOLIEE TMpollecc Trelb-xpomaTorpaguu. Bo3MokKHOCTH refb-
xpomatorpaduu. [IpuMepsl TpakKTHUECKOTO UCTOIb30BaHUs. MIoHOOOMEHHAs U MOHHAsT XpoMaTtorpadus.
TpeboBanusi, mnpeabaBIsieMble K peaknuusM HOHHOro oOmeHa. (OcoOeHHOCTH HOHOOOMEHHOM
xpomarorpaduu. Koncranta monHoro oomena. Mzotepmsl HOHHOro oOMeHa. KaTHOHUTBI U aHUOHUTHI.
Koapduuuent cenextuBHocTH. HMoHHass Xxpomatorpagus. briok-cxema HMOHHOrO Xpomarorpada.
Pa3nenstomuye u KOMIIEHCAlIMOHHBIE KOJIOHKH. AHAIUTHYECKHUE BO3MOKHOCTH METO/1A.

ABTOMAaTMYECKM M aBTOMAaTHU3UPOBAaHHBIM aHanu3. Jlpyrue weronsl aHanusa. JlucKpeTHbIe
aBTOMaTH4yecKue aHanu3aTtopsl. IIpuHumn neiictBus. HenmpepbIBHBINM IPOTOYHBIM aHAIW3 U MPOTOYHO-
MH)XEKIIMOHHBIN aHanu3. [TonsTue 00 aHanmuTHueckoi Macc-cekrpoMerpun. CyIHOCTh MeTo1a. AHAIN3
OpPraHMYECKUX BEILECTB. DJIEMEHTHBIN aHaIU3.

O0beM y4eOHOH M CUUILTHHBI:

Ounas gopma:
Bunsl yaeOHOM paboThI B 3ayeTHBIX B akagem.
€AMHMIIAX qacax
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O0mas Tpy10eMKOCTh JMCIUILJIMHBI 10 Y4eOHOMY INUIAHY 3 108

AyIMTOPHBIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) 0,44 16
Jlaboparopusie paboTs (JIab) 0,89 32
CamocrosiTesbnasi padora (CP) : 1,67 60
CaMOCTOATEIBHOE U3YUEHHUE PA3JIENIOB TUCIUIUINHBI 1,67 60
Bua koHTpoOJs: 3a4eT/3K3aMeH 3aver ¢
OLIEHK O
3aounHas gopma:
Bunpl yaeOHOI paboThI B 3auerHbIx B akanem.
SIMHMIIAX Jacax
OO01mas TPyI0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY TUIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,67 24
Jlexruu (JIek) 0,22 8
JlabopaTtopusie paboTs (J1ab) 0,44 16
CamocrositesbHas padora (CP) : 2,22 80
CaMOoCTOSATENTFHOE U3YUEHUE PA3IeIOB UCITUTUTMHBI 2,22 80
Bua xoHTpoJsi: 3a4er/sK3aMeH 0,11 3auer ¢
OLIEHKOi1
(4)

AHHOTaNUA padoyeil MPOrpaMMbl IUCHUILIMHbBI
«Ikonorus» (b1.B.O/1.6)

Heap aucuunauHbl — cHOPMUPOBATH y OOYYArOMIEroCs TPEJICTaBICHUE O COBPEMEHHBIX
9KOJIOTMYECKUX TMpobiemMax, O (PU3UKO-XMMUYECKHX IMpolieccax, MPOTEKAIUX B Pa3IUYHbBIX
KOMITIOHEHTaxX OKpYKalolled Cpelapl M O CTENEeHH AaHTPOIIOICHHOTO BO3JEHCTBUS Ha 3TH IMPOLIECCHI;
BBIPa0OTaTh y CTYACHTOB HABBIKM CHCTEMHOTO MOJAXOJa K M3YYCHHIO M PELICHUI0 AKOJIOTHYECKHX
mpo0sieM, BO3HUKIIUX B Pe3yibTaTe MPOMBIIUIEHHO-XO3WCTBEHHOW NESATENIbHOCTH 4YeJIOBEKa, Pa3BHUTh
MBIIIIJIEHHE, TO03BOJISIONIEe MPAaBWIBHO OILICHMBATh JIOKAJIbHbIE W  OTAAJEHHBIE IOCIEICTBUS
MIPUHUMAEMBbIX PEIIeHUH IS OKpYKarollel CpeJibl U YeJIoBEKa.

B pe3yabTaTe n3yyeHusl JMCHUIIMHBI 00YYAIOIIMICS 1O MporpaMMe 0aKajaIaBpuaTa J0JIKeH

Obnadams cnenyronumu oomenpodeccnonanbabiMu (OI1K) koMmereHmmsIMu:

TOTOBHOCTBIO ~ HCIIOJIB30BATh 3HAHUS O COBPEMEHHOM  (M3MYECKON  KapTUHE  MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH BEIEeCTBA JJIsi MOHUMAHUS OKPY)KaOIIEro
Mmupa u sBitenuit mpuposl (OI1K-2);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOCHUU BEIIECTBA, MPUPOJEC XUMHUYECKOW CBSI3U B
Pa3IMYHBIX KJIaccax XMMUYECKUX COCIUHEHUI /s TMOHUMAaHHUS CBOICTB MaTepuaroB M MeXaHU3Ma
XAMHUYECKHX MPOIECCOB, MPOTEKAIONUX B OKpyxKaromem Mupe (OITK-3).

3namo:

OCHOBHBIE 3aKOHBI OOIIIeH IKOJIOTHH;

3aKOHOMEPHOCTH CTPOCHUS U (YHKIIMOHUPOBAHUU OHOChEpHI;

COBPEMEHHBIE SKOJIOTHUECKHE MTPOOIIEMBI;

OCHOBBI PaIMOHATFHOTO MPUPOIOTIONB30BaAHUS;

OCHOBHBIE MMPUHIIMIIBI 3aIIUTHI IPUPOTHON CPEIbl OT AHTPOTIOT€HHBIX BO3JICHCTBUIL;

CTpOEHHUE OCHOBHBIX Teocdep 3eMIIu U OCHOBHBIE (PU3UKO-XUMHUYECKUE MTPOIECCHI, TPOTEKAIOITUE B
HUX;

OCHOBHBIE MOHATHS U MIPUHIIMIIBI KOHIIETIIIUN YCTOMYHUBOTO Pa3BUTHS;

OCHOBHBIE CBEJICHUS O TI100albHOM MpobaemMaTHKe, MPUPOIHBIX pecypcax, IIaHeTAPHBIX TPaHUIIAX,
AHTPOTIOTEHHOM BO3/ICHCTBUH HAa OKPYXKAIOIIIYIO CPENly, YIIPAaBICHUH KaUeCTBOM OKPYKAIOIIEH CPeIbl;

MIPUHIIHUIIBI 3€JICHON XUMUU;

Ymemn:

MPUMEHSTH MOJIyYeHHBIC 3HAHUS JJIS1 OIEHKH COCTOSIHHUS OKpPYKaloIlIel cpeibl M PalroOHAIBHOTO
WCIOJIb30BaHUS MTPUPOIHBIX PECYPCOB;
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WCIOJIb30BaTh CETEBbIC KOMITBIOTEPHBIE TEXHOJIOTUH U 0a3bl JAHHBIX Ui PEIICHUS KOHKPETHBIX
HKOJIOTUYECKUX MPOOIIeMm;

Braoemy:

MOHATHIHBIM allapaToM B 00JIACTH OOIIEH SKOIOTHH, PAIIHOHATBHOTO UCTIOIB30BAHUS TIPUPOTHBIX
PECYPCOB U 3alLUThl OKPYKAIOILIEN CPEJIBI.

Kpatkoe conep:kaHue TuCHUILTHHBI

BBenenue, OCHOBHBIC MOHSATHSI TUCITUTUIAHBI.

MecTo IUCHMIUIMHBI B CHCTEME OOIIEro M XUMHUYECKOro o00pa3oBaHUsA. OKOJOTHYECKOE
oOpa3oBaHue W 00pa3oBaHUE ISl YCTOWYMBOTO pa3BuTHs. OOmIecTBO U OKpyxaromas cpena. [lonstue
YCTOMYHMBOTO PA3BUTHUA.

Moayas 1. O6mue Boripock! 3konorun. bruocdepa. bruoskonorus. bruocdhepa n ycToianBoCTs.

1.1 OcHoBHbIE 3aKOHBI 3KOJOTUW. buoskosnorusi. [loHsitue 00 sKOcHMcTEMax. YCTOMYHUBOCTH
akocucteM buocdepa, ee IBONFONHS U YCTOWIMBOCTh. DKOCUCTEMBI 3€MJIM U YCTOWYUBOCTh. OCHOBHBIC
cBefleHUs O TuiaHeTe 3emiisi. OCHOBHBIE TOHSTHS DKOJIOTHHU. 3aKOHBI M MPHUHIUIBI Kojorud. [loToku
SHEPTUM U BelecTBa B dKocucTteMax. OCHOBHBIE OMOTCOXMMUYECKHE ITUKIIBI (KPYTOBOPOTHI BEIIECTB).
[uxnuaHOCTH TIpo1ieccoB B Onocdepe u yCTONIHMBOCTS.

1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh Ouocdepsl. lemorpaduueckue npo0iaemsl

JluHaMuKa YeNOBEYECKOW TOMYNSIIUU, POXKIAEMOCTh, CMEPTHOCTh, BO3pacTHas CTPYKTypa.
[IpoOnembl COBpEMEHHOro 3Tama pocTa YWUCIEHHOCTH HaceleHus. [eorpaduueckoe pacrpeneneHue
HaceneHus. PerynupoBanue HapoioHaceIeHUS.

Moayas 2. Ctpoenne u coctaB reocdep 3emum. OCHOBHBIE (PH3UKO-XUMUYECKHUE ITPOIIECCHI,
MpOTEKaroIue B reocdepax

2.1 Atmocdepa 3emn

Crpoenue atMochepsl, poiab POTOXUMUYECKUX peaklnii B (POPMHPOBAHUH COCTaBa aTMOCQEPHI.

[TapuukoBsiii  »ddekr. IlapaukoBpie ra3pl B armocdepe. Kiammatudyeckue mOCIEACTBUSA
AHTPONOTEHHON JeSITeIbHOCTH.

Pacnipenenenne koHieHTpauu o30oHa B arMocdepe. O30HOBBIN ciioi. [IpupoaHbIii MUK 030HA.
CoBpeMEHHOE COCTOSIHME O30HOBOro ciosi. [locrmencTBusi paspylieHus O30HOBOTO CJOSI 3€MJIM ISt
yenoBeka u 6uochepsr B menom. CtpaTtochepHblii 030H U TPOMOCHEPHBIN 030H: CXOICTBO U Pa3IUYHS.
MexnyHapoJHOE COTPYJHHMYECTBO B O0OJAaCTH OrpaHUYEHHE MPOUM3BOJACTBA U  HCIOJIb30BaHUS
030HOpa3pyIlIalOIKUX BEMeCTB. MOHpEeaIbCKUIl MPOTOKOJI.

Kucnotnble no>/11 U mpoiiecchl OKUCIEHUS mpuMeceit B Tpornocdepe. POTOXUMUYECKUIN CMOT.

2.2. 'mapocdepa 3emnun

Buner Bog Ha 3emute. Ilpecnple Boapl. ['maposnormdeckuid 1ukil. [7o0aiabHBIE SKOJOTHYECKHE
npoOnembl rugpocdepbl. [aBHble KaTHMOHBI M aHUOHBI MPUPOIHBIX BOJ. KuCI0THO-OCHOBHOE
paBHOBecHe B MNpupoAHbix Bojax. lllemounocts mpupoaHbiX BoJ. OCHOBHBIE MPUYUHBI, STalbl U
MOCJICJICTBUSL 3aKUCJICHHS] TPUPOAHBIX BOJOEeMOB. OKHCIHUTEIBHO-BOCCTAHOBUTENBHBIC IPOIIECCHl B
MpUPOAHBIX BogoeMmax. CrpaTudukanus TpupoaHbIX BojgoeMoB. IIporeccsl adTpodukanuu BoJ0OEMOB.
[IpuuuHBI ¥ TOCIENCTBUS.

2.3. JIutocdepa 3emnu

3emuas kopa. [louBa. Ctpoenmne mouBeHHoro cios. CoctaB moyB. OpraHuyeckue BEIIECTBA B
nouBe. Ponib JKMBBIX OpraHU3MOB B (DOPMHUPOBAHUU TOYBEHHOTO CJOsA. TspKesble MeTayulbl B TOYBE.
Jerpananus nous. Boanast u BeTpoBast 3po3usi MOYB.

Moayab 3. AHTPONOTEHHOE BO3JICHCTBHE HAa OKPYXKAIOUIYI0 Cpeay M  paldOHaIbHOE
MIPUPO/IOTIOIL30BaHNE

3.1. IIpupoansie pecypcenl. [loHsTHE 00 0TXOAaX MPOU3BOACTBA M MOTPeOIeHU. MalooTXOAHBIE U
0€30TX0/IHBIE TPOU3BOJICTBA.

3.2 TloHATHe O MIaHETapHBIX TPaHUIIAX. AHTPOTIOT€HHBIE BO3MYIIICHHS OMOT€OXUMUYECKUX ITUKIIOB
azota u pochopa. OCHOBHBIE IPUHIIMIIBI 3€TICHON XUMUH.

Mopayas 4. YcroilunBoe pa3BUTHE

[Tonsitne 06 ycroitumBoM pa3BUTHH. VICTOpUS CTaHOBJICHHUS MOHATHS. BKIag OTe4eCTBEHHBIX
yueHbiX. Llenu ycroiuuBoro pazsutus OOH. MexayHapoaHOe COTPYTHUYECTBO B 00JIACTH YCTOMYHUBOTO
pasButus. [IpombIlIUIEHHAs KOJOTUS M 3€JeHas XUMHUS KaK WHCTPYMEHT 00eCredyeHUs YCTOWYUBOTO
pa3BHUTHSL. DKOJIOTHYECKAst dTUKA.

O0beM y4eOHO TN CHUIIHHBI
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Ounas popma:

. B B
Bun yae6HOI paboThI 3a4€THBIX
P akajieM. Jacax
OO0masi Tpy10eMKOCTb M CHUILIHHBI 110 Y4eOHOMY 3,0 108
TUIAHY
AyIUTOPHBIE 3aHATHSI: 0,9 32
Jlexuu (JIek) 0,45 16
[Tpaktuyeckue 3anstus (I113) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
CamocTosTenpHbIC PA0OTHI C 3aIaHUSIMU 0,8 28
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,65 24
Jlpyrue BHJIBI CAMOCTOSTENBHONW PabOTHI 0,65 24
Bua koHTpoOJIA: 3a4eT/IK3aMeH 3auer
3aouHas Gopma:
B
. B
Bun yuebHoit paboThl 3a4ETHBIX
akajieM. Jacax
SAMHUIIAX
OO0masi Tpy10€eMKOCTb IUCHUIIIMHBI 110 Y4eOHOMY 3,0 108
TUIAHY
AyIMTOpHBbIE 3aHATHS: 0,34 12
Jlexuu (JIek) 0,17 6
[Tpaktuyeckne 3austus (I13) 0,17 6
CamocrositesbHas padora (CP): 2,55 92
CamocTrosTenpHbIe padOTHI C 3aJaHUSIMHU 1,88 68
Jlpyrue BUIBI CaMOCTOSTEILHON pabOThI 0,67 24
Bua koHTpoJIA: 3a4eT/3K3aMeH 0,11 3auer
(4)

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IIpoexTupoBanue aerajeid mammuH U annaparos» (b1.B.O/1.7)

Heap mucuuniuHbl — GOPMUPOBAHUE Y CTYJCHTOB OCHOB HHXEHEPHOTO MBILIICHHUS.

B pe3yabTaTe n3yyeHus: JMCHUNIMHBI 00yYAIOIIMIACS 10 MporpaMMe 0aKajaaBpuaTa J0JI/KeH

Obnadams cnenyronumu oommenpodeccnonanbHbiMu (OI1K) koMmereHImsIMu:

CIIOCOOHOCTBIO  HCMOJIB30BaTh OCHOBHBIE 3aKOHBI  €CTECTBEHHOHAYYHBIX  JTUCIHUIUIMH B
npodeccronanbHo# nesrensHocTH (OITK-1);

CIIOCOOHOCTBIO  WCHOJB30BaTh 3HAHUS O COBPEMEHHOW  (HU3MYECKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEUIECTBA JJIsl TIOHUMAHUS OKPYXKAIOIIEro
mupa u sBienuit npupo sl (OITK-2);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOCHUU BEIIECTBA, NPHUPOAEC XHUMUYECKOH CBSI3U B
Pa3MMYHBIX KJIaccaX XWMUYECKUX COCIUHEHUH /s TMOHUMAaHHUS CBOICTB MaTepualoB M MeXaHU3Ma
XAMHUYECKHX MPOIECCOB, MPOTEKAONINX B OKpyxkaromem mupe (OITK-3).

3namo:

TEOPETUYECKUE OCHOBBI IPOIIECCOB U3MENbYEHHS U CMEIICHHUS,

KOHCTPYKIIMU W TPHUHIUIBI JEHCTBUS OCHOBHBIX COBPEMEHHBIX MAIIMH ISl U3MEIbUeHUs U
CMEIICHUS MaTePHUaJIOB;

METO/IUKH pacueTa TeXHOJIOTUYECKOTO 000PYIOBaHMS.

Ymemo:

MPOBOJUTh MEXAaHWYECKHE pacyeThbl »JIIEMEHTOB MAallUMH s W3MENbYeHHs ¥ CMEIICHUs
MaTepHaoB.

Braoemy:
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HaBbIKaMU aHAJIN3a MEXAaHUYECKUX MPOLECCOB XUMUYECKUX POU3BOJCTB;

TEXHOJIOTMYECKUMHU pacueTaMu 000py10BaHUS;

pacueTaMu THIOBBIX J€Talell MalllUH, OJb3YysCh clipaBo4HO uTeparypoil u [OCTamu.

Kparkoe cogep:kanue AMCHUMIIMHBI:

BBenenune

Ponp mnpegmera «MexaHMyeckue IIPOLIECCHI M alNIaparbl XUMHUYECKOM TEXHOJOTMU» B
(dbopMUpOBaHMM HWHXXEHEpa XHUMHKa-TEXHOJIOTa. «MeXaHH4eCKHue MPOLECChl M almapaThl XUMHUYECKOU
TEXHOJIOTUW)» —OCHOBAa JUISI IPOEKTUPOBAHMA HOBBIX U  COBEPLIEHCTBOBAHMS  JEHCTBYIOLIMX
TEXHOJIOTUYECKUX YCTAHOBOK XUMUYECKUX MTPEIITPUATHI.

Moayas 1. H3menvuenue meepovix ewecms

®u3nKo-MexXaHU4eCcKHe CcBoiicTBa MaTepuanoB. CrocoObl u3MenpbueHus. Teopuu H3MeNnbUeHUs.
JpoOwiiku, pa3pyliamiue MaTeprall cxaTHeM (IIEKOBbIe, KOHYCHBIE, BAJIKOBBIC). J[pOOMIKN yaapHOTO
NeUcTBUSL (POTOPHBIE U MOJIOTKOBBIE JAPOOMIIKHM, Majibl€Bble H3MENbUMUTENN). MalliuHbel yaapHO-
HCTUPAIOLIETO JIeHCTBUS (MEJIbHUIBI C Bpamaroummcs OapabaHoM, BHUOpalMOHHBIE MEJIbHMIIBI).
W3menpunTenu pas3faBIMBAaIOLIEr0 M HCTUPAIOLIEro JAeWcTBUsSl (OEryHHblE MEIbHUIBI, KaTKOBO-
TapeipyaTble U3MeNbUUTeNn, OucepHble n3MenbunTenu). CtpyliHble MenbHUIBL. O0IacTb NIpUMEHEHUS,
MPUHIMI JEHCTBUS, KIacCu(DUKaLUs.

Monyas 2. Cuewenue

[Tpomneccet cmemenus. Knaccuduxamus cmecureneil. CwmeleHHe BBICOKOBS3KUX TOJUMEPOB
(uepBsiYHBIE MAIlMHBL, BaJKOBble MamuHbl). Cmecutenu mnepuoaudeckoro neiicreus. Kuneruka
npoueccoB cmemeHus. CMmenieHwe ChIMydyux MarepuanoB. bapaOanHble cMecuTenu. YepBsuHO-
jonacTHele cMecuTend. JIeHTouHnble cMecuTenu. berynkoBble cMecuteny. L{upKyIsSIMOHHbIE CMECUTENH
C MCEBJIOOKIKEHUEM CBIITy4ero MaTepuaia ObICTpOBpalaloUUMCs poTopoM. Ycpennutenu. Cmecutenu
HeTpepbIBHOTO JelcTBUsA. ['paBuTarimoHHble cMecuTenu. BuOpamuonubsle cMmecurtenu. [IpsiMoTodHBIE
CMECHTEH.

O0bem yueOHOH TMCHUIJINHBI:

Ounas dopma:

Bupr yue6HO#M paboThI B B
3aYETHBIX aKaJeM.
eIMHULIAX qyacax

O01mas Tpy10eMKOCTb JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 72

AyAUTOpPHBbIE 3aHATHS: 0,89 32

Jlexuunu (Jlek) 0,445 16

[Tpaktuueckue 3ansarus (113) 0,445 16

CamocrositesibHas padora (CP): 1,11 40

Buja KoHTpOJISA: 3a4eT / IK3aMeH 3auer
3aouyHas popma:

Buner yue6HOI paboTh B B
3aYETHBIX aKazeM.
eIMHULIAX qyacax

OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY IJIAHY 2,0 72
AyIMTOPHBIE 3aHATHS: 0,28 10
Jlexuunu (Jlek) - -
[Tpaktiueckue 3anstus (I13) 0,28 10
CamocrositesbHas padora (CP): 1,61 58
Bua xoHTpOJIA: 3a4eT / 3K3aMeH 0,11 3auer
(4)

AHHOTaN U padoyeil MPOrpaMmMbl JUCHUIIIHHBI
«IIpoexkTHpOBaHUE MPOLECCOB U ANNAPATOB XUMH4Yeckol TexHosorun» (b1.B.0O/1.8)

He.]'lb AUCHMIVIMHBI — pacliupUuTb, CUCTEMATH3UPOBATH W HCIIOJIB30BAaTh Ha IIPAKTUKE 3HAHUM

OCHOB THUJPABIMYECKHX, TEIUIOBBIX M MAacCOOOMEHHBIX MPOIECCOB XUMHUYECKOM TEXHOJIOTHH,
MO3BOJISIOMIMX BBITYCKHUKAM OCYILIECTBIISATh HAYYHO- MCCIEIOBATEIbCKYIO0 U MPAKTHYECKYIO paboTy Ha
NPEaNpPUATHIX.
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B pe3yabTaTe u3yueHusi AMCUUIJIMHBI 00yYAOMIMIACS M0 MPorpaMMe 6aKajaBpuaTa J0JIHKeH :

Obaaoams crienyromumu npodeccuonanbabiMu (ITK) koMmeTeHIusIMu -

CIOCOOHOCTBIO MPUHUMATh KOHKPETHBIC TEXHUYECKHUE PEIICHHS MPU Pa3paboTKe TEXHOJIOTHUECKUX
MPOIIECCOB, BEIOMPATh TEXHUUYECKHE CPEJCTBA U TEXHOJIOTUU C YYETOM IKOJOTHUECKUX MOCIEICTBUN MX
npumenenus (I1K-4);

CIIOCOOHOCTBIO BBISIBIISITh U YCTPAHATH OTKIOHEHHUS OT PEKUMOB PAOOTHI TEXHOJIOTHYECKOTO
000pyI0BaHHUs M ITapaMeTpOB TexHoJIorn4yeckoro mpoiecca (ITK-11).

CIIOCOOHOCTBIO IUIAHUPOBATH U MPOBOJIUTH (PU3NICCKHEC U XUMUICCKHE IKCIICPUMEHTHI, TIPOBOIUTH
00paboTKy HX pe3yIbTaTOB U OIICHUBATH MOTPEITHOCTH, BBIIBUTATh TUTIOTE3bI M YCTAHABJIMBATH TPAHUILIBI
WX TIPUMEHEHUS, IPUMECHSITh METObI MAaTEMAaTHUECKOTO aHAJIN3a ¥ MOJCIIMPOBAHMS, TEOPETUICCKOTO H
sKCIepUMeHTaNbHOTO HecnenoBanus (I1K-16).

3nameo:

METO/IbI pacyeTa TeIuIo- U MaCCOOOMEHHBIX allapaTosB;

OCHOBHBIC ITPUHIIHITH OPTAHNU3AINH TTPOIIECCOB XUMUYECKON TEXHOJIOTHH;

THTIOBBIC MPOIIECCHI XUMHYECKON TEXHOJIOTHH, COOTBETCTBYIOIIHE allliapaThl M METOJIbI MX PAcUeTa;

METO/IbI COCTABIICHHS TEXHOJIOTUIECKAX CXEM C HAHECEHHEM BCEX arIiapaToB.

Ymemo:

COCTaBIISATh MaTepUATbHBIC M TEIJIOBBIE OATTAHCHI JIJISI CHCTEM Ta3-KUIKOCTh;

paccYMTHIBATh IMapaMeTphl TEIUIO- U MaCCOOOMEHHOTO 000pYIOBaHHUS M HACOCOB;

moI0MpaTh CTaHIAPTHOE 000PYAOBaHHUE, NCTIOIB3YEMOE B XHUMUIECKOH MTPOMBIIIIEHHOCTH.

Bnraoemy:

METOJI0JIOTHEH pacueTa OCHOBHBIX ITapaMeTPOB I'MIPOMEXaHUYECKHUX, TETUIOBBIX M MaCCOOOMEHHBIX
MIPOLIECCOB;

OCHOBaMU MPaBHJILHOTO NMOAOOPA TEIMJIO K MAaCCOOOMEHHOTO 000PYI0BaHUS;

METOJJAMH COCTaBJICHHS TEXHOJIOTHYECKAX CXeM U TpauuecKoro H300pakeHUs: OCHOBHOTO
000pyI0BaHUS.

KpaTkoe coaep:kaHue 1y CUMIIMHBI

BBenenue. Onucanue MPUHIMITHAILHONW CXEMbl PEKTU(PHKAITMOHHON YCTAaHOBKH HEMPEPBIBHOTO
neiictBus. CpaBHeHHE W O0JIacTM NPUMEHEHHUs HAacaJl0OYHbIX M TapenbuaThlXx KoJIOHH. [locTpoenue
PaBHOBECHOM JIMHUY HA OCHOBE MOJIYYEHHBIX UHIUBUYaTbHBIX 3a1aHUH.

Monayas 1. Pacuem pekmughuxayuoHHou KOIOHHbL.

Pacuer HacamouHOl M TapenbyaTOW PEeKTHU(PUKAIMOHHON KOJIOHH HEMpPEepPhIBHOIO JIEHCTBUA.
MartepuanbHblii 6aaHc KoJIOHHBI. Pacuer MuHMManbHOro U pabdouero diaermoBoro uucia. [loctpoenue
pabounx nuHMU. PacueT ckopocTu napoB u quamerpa KoJoHHBL. Ompenenenue BhICOTHI anmnapata. Pacyer
TUIPaBINYECKOTO COMPOTUBIICHUS KOJOHHBI. CpaBHEHHE NaHHBIX pacuera HAcaJOYHOM W TapesibyaToi
KoJIOHH. COIOCTaBJIeHHUE aHHBIX, MOJIYYEHHBIX IO MporpaMMmaM KOMITBIOTEPHBIX U PYYHBIX PacyeToB.
Br160p KOJIOHHBI.

Monyas 2. Pacuem u 66100p menioooMeHHUKOS.

Pacuer u BpIOOp TEMIO0OMEHHUKOB (HCIApUTENS, KOHAECHCATOPA, MOJAOTPEBATEINS, XOJIOAUIHLHUKOB
JUCTHIUISITA U KyOOBOro ocTarka) mo obmel cxeme. CoIocTaBlieHHE ITaHHBIX, IOJYYEHHBIX IIO
MporpaMMaM KOMIIBIOTEPHBIX M PY4YHBIX pacyeTtoB. ['mapaBnuueckuil pacuer. Bribop omrumanabHOTrO
BapUaHTa TEMJI00OMEHHHUKA.

Mopnyas 3. I uopoournamuyeckue paciemal.

Pacyer rumpaBIMuecKOro COMPOTHBICHUS TPyOOMpoBOAOB. PacueT ONTHMAaNbHBIX TUAMETPOB
TpyOonpoBo10B. PacueT u mo160p HaCOCOB.

Mopnyasb 4. I paguueckoe ogpopmnenue.

Texnonornueckass cxema. PekTudukannoHHas KOJOHHA OMPEIECNIEHHOTO TUMA C H300paKeHUEM
JeTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCUYMTAHHBIX B Motyne 1.

O0beM y4eOHOM T CUNIIIHHBI
Ounas ¢popma:

Bupl yueGHOIT paGoThI B 3aueTHBIX B akagem.
eIUHUIIAX yacax
OO0masi Tpy10eMKOCTh IUCHUILIMHBI 110 Y4eO0HOMY ILUIaHy 2.0 72
AyIUTOpPHBbIE 3aHATHS: 0,44 16
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Jlexmuu (JIek) -
[IpakTnueckux 3ansatuil 3anarus (113) 0,44 16
CamocrosrenpHas padora (CP): 1,56 56
- 3aver ¢
Buja koHTpoJIsi: 3a4eT/3K3aMeH .
OLIEHKOii
3aouHas Gopma:
Bubl yuae6HO# paGoTsI B 3aueTHBIX B akanem.
SMHMIIAX Jacax
OO0masi Tpy10eMKOCTb IMCUUILIMHBI 110 Y4e0HOMY IIAHY 2,0 72
AyIHTOPHBIE 3aHATHS: 0,28 10
Jlexuu (JIek) - -
[Tpaktuyeckux 3anstuii 3ausatus (I13) 0,28 10
CamocrosrensHas padora (CP): 1,61 58
0,11 3auer ¢
Buj koHTpoOJIs: 3aueT/IK3aMeH OLIEHKOiA
(4)

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«Ha4veprartenbHas reomerpus» (b1.B.O/1.9)

Lenap AUCHMIIMHBI — IPHOOPETEHHUE CTYJACHTAMHU 3HAHUKA B 00J1aCTH HaYepTaTEIbHONW TCOMETPHH,
OCBOCHHE OCHOBHBIX TOJIOKEHUU Pa3pabOTKU MPOCKIMOHHBIX YePTEKEH, MPUMEHIEMBIX B HHXCHEPHOM
MIPAKTUKE, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHHA, HEOOXOMMBIX B KOHCTPYKTOPCKOM padoTe.

B pe3yabTaTe H3y4eHUs1 QMCHUNIMHBI 00YyYAIOIIMIACS 10 MporpaMMe 0aKajaaBpuaTa J0JIKeH

Obnadams cnepyromumu  odmenpodeccuonanbabiMi  (OIIK) u  mpodeccrnonanbubiMu  (1TK)
KOMITETEHIIUSIMU:

TOTOBHOCTBIO ~ HCIIOJIB30BATh  3HAHHUS O COBPEMEHHOM  (M3WYECKOM  KapTUHE  MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIECTBA JJISi MOHWMAaHUS OKPY)KaIOIEro
Mupa u sieirenuit npupoast (OI1K-2);

CIOCOOHOCTh HCIIOJIb30BaTh NMPUKJIAJHBIE MPOrPAaMMHBIE CPEICTBA MPHU PEIICHUU MPAKTHYECKUX
3a/1a4 nMpo¢eCCUOHANTBHON AESITeIbHOCTH, METObl CTAHJAPTHBIX HUCIBITAHUN MO OMpEesIeHUI0 (PU3HKO-
MEXaHUYECKUX  CBOMCTB M  TEXHOJOTMYECKUX  [OKa3aTeslied  MaTepuajoB M TOTOBBIX
MalIMHOCTPOUTENIbHBIX W3JEIHUM, CTaHAapTHbIE METOJBI UX MPOEKTUPOBAHUS, MPOrPECCUBHBIE METOJIbI
skcruryaranuu u3aenni (ITK-3);

CHOCOOHOCTh TMPUHHUMATh y4yacTHe B pa3pabOTKe CPEeACTB TEXHOJOIMYECKOro OCHALICHUS
MAIIUHOCTPOUTENbHBIX pou3BoAcTB (ITK-9);

CIOCOOHOCTh HCIOJIB30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH IMPHU MPOSKTHPOBAHUU
MAIIMHOCTPOUTEIbHBIX U3aeuu, mpoussoacTs (ITK-11).

3nams:

OCHOBHBIE 3aKOHBI T€OMETPUYECKOro (HOPMHUPOBAHUSA, MOCTPOCHUS M B3AaUMHOIO IEpeceYeHHs
MoJieNiel TIIOCKOCTH M MPOCTPAHCTBA, HEOOXOIUMbIE AJIsl BBITIOJIHEHHS YTCHHS YepTex el KOHCTPYKIIUA,
pelieHre MO3UIIMOHHBIX, METPUYECKHX 33]1a4, BBITIOJHEHHE PA3BEPTOK MMOBEPXHOCTEHH;

npeuMylnecTBa rpaduueckoro crocoba mnpeacraBieHus uHbopManuu; Tpadudeckue Q(OpPMBI,
rpaMMaTHUKY.

Ymemy:

BOCIIPUHUMAThH ONTUMAIBHOE COOTHOIIIEHWE YacTe W 1IeTIor0 Ha OCHOBE TpadUUeCcKUX MOJIENEH,
MPAKTUYECKH PeaTn3yeMbIX B BHJIE YEPTEkKEH KOHKPETHBIX MPOCTPAHCTBEHHBIX 0OBEKTOB; UCIOIH30BATh
4epTéxX, TEXHUUECKUN PUCYHOK ISl TpaduuecKoro MpeICTaBICHHs TEXHHUECKUX PelIeHUl;

ucnosb3oBath cranaapthl ECKJI, KOHCTPYKTOPCKYIO JOKYMEHTAIHIO (YEPTEKHYIO M TEKCTOBYIO) B
MIPOU3BOJICTBEHHOM, TPOEKTHOM U UCCIIEOBATENILCKON padoTax.

Braoemy:

59



OCHOBHBIMHM  TOHATHSIMH, CBS3aHHBIMH C TpadUUYecKuM TMpeACTaBICHHEM HH(POpMAIUH
rpadMUYecKUMHU CIIOCOOAMHU PEIICHUsT METPHUECKUX 337ad MPOCTPAHCTBEHHBIX OOBEKTOB Ha YepTexkax,
METOJaMH IIPOCIIMPOBAHUS U N300paKeHHsI TPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH MPOESKIUH.

Kparkoe cogep:kanue AMCHUMIIMHBI:

[Ipenmer HauepTarenbHOUM reoMerpun. Buael npoenupoBanusa. KOMIUIEKCHBIN YepTeX TOUKU Ha 2
n 3 miockocTH mpoeKuui. CBSA3b CUCTEMbI IIOCKOCTEH MPOEKIUM € CHUCTEMOM MpPSIMOYrOJIbHBIX
koopauHaT. KomriekcHelil uepTex npsmoil. IIpsMble U IUI0CKOCTH, YaCTHOTO M0JI0KEeHUs. OnpeneneHue
HAaTypaJlbHOW BEJIIMYMHBI OTpe3Ka. B3anMONpHHAMJICKHOCTh TOYKM W NOPSAMOM. [J1aBHBIE JMHUHU
mwiockocTu. B3aumHoe pacnosoxenue AByx npsmbix. OnpenerneHne BUAMMOCTH Ha KOMIUIEKCHOM
yeprexxe. B3zaumHOe pacnonoxeHue NpsiMoil M IUIOCKOCTH, JBYX IulockocTeil. [lepneHnukynspHOCTb
OpsIMOM M TUIOCKOCTH, JIBYX TPSMBIX, JIBYX IDIOocKocTed. CriocoObl mpeoOpa3oBaHUs KOMILIEKCHOTO
yeprexxa. Crioco0 BpalieHus BOKPYT Hpoerupyromux npsmMbeix. CrocoO BpaieHus: BOKPYr MpsIMOU
ypoBHs. [lmockomapamnensaoe mnepemernenre. Croco0 3amMeHbl IUIOCKOCTeH mpoeknuit. OCHOBHBIC
3a/lauM, perlaeMble CIocoOOM 3aMeHbl IUIOocKocTed mpoekuuid. KpuBble JIMHMM M TOBEPXHOCTH.
Obpa3oBaHue, 3amaHue M u3o0pakeHue mnoBepxHocTel. [loBepxHOCTH BpamieHus: KOHYC, cdepa,
uwmHAp, Top. IlepecedeHne MOBEPXHOCTHM € IIOCKOCThIO. llepecedeHne MOBEPXHOCTH C JIMHHEH.
[Tepeceuenne mnoBepxHocTed. Meton cekymux Mmiockoctel. llepeceuenne mnoBepxHocTed. Merton
KOHIIEHTpuueckux cdep. Merton KoHmeHTpudeckux cdep. Mertoa dKkcueHTpuueckux  cdep.
AKCOHOMETPUYECKHE MPOEKIUH.

O0beM yueOHOI U CHUNINHBI:

Ounas dopma:

Buner yue6HOI paboTh B 3aueTHBIX B akanem.
SIMHHIIAX qacax
OO011asi TPYA0€MKOCTh IUCHUIIIMHBI 110 Y4€OHOMY IJIAHY 4,0 144
AyaUTOpPHBbIE 3aHATHS: 1,3 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (113) 0,7 24
JlabopaTopusie 3ansatus (J1ab) 0,2 8
CamocrosiTtesbHas padora (CP): 2,7 96
Pacuetno-rpaduueckue paboTs 0,9 34
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,6 20
Jlpyrue BUIbI CaMOCTOSATEILHOW paboThI 1,2 42
Buja KoHTpoJIs: 3a4eT / IK3aMeH - 3auer
C OLICHKOM
3aounas gopma:
Buner yue6HOI paboTh B 3aueTHBIX B akanewm.
eMHUIIAX gacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY IJIAHY 4,0 144
AyIMTOpHBIE 3aHATHS: 1,3 16
Jlexiuu (JIek) 0,4 6
[Tpaktiueckue 3anstus (I13) 0,7 10
JlaGopatopusie 3ansaTus (J1ab) - -
CamocrositesbHas padora (CP): 3,3 124
PacuetHo-Tpaduueckue padboThI 0,9 34
[TonroToBka K KOHTPOJIBHBIM paboTam 0,6 20
Jlpyrue BUJIbI CAMOCTOSATEIBHOU PaboOThI 1,8 70
Buj koHTpOJIs: 3a4eT / IK3aMeH 0,1 3auer
C OLICHKOM
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(4)

AHHOTauMs padoyeii mporpaMMbl AU CHUILIHHBI
«JIaGopaTopHbBIii MPAKTHKYM 10 NMPOLEeccaM U aNnapaTaM XUMHYeCKO TeXHOJIOTHu»
(b1.B.OZ.10)

Heab AMCHUIUIMHBI — 3aKpEIUICHHWE 3HAHWH, NOJYYEHHBIX MPH U3YYCHHH JUCIUTUINHBI
«[Ipormecchl n anmaparbl XUMUYECKOH TEXHOJOTHM» B 001aCTH OCHOB TUPABIMYECKHX, TETNIOOOMEHHBIX
U MacCOOOMEHHBIX TPOILIECCOB, YTO HEOOXOAMMO TIpU TIOATOTOBKE OaKajJaBpoB 1O JaHHOMY
HaIPaBJICHUIO ISl HAYYHO-HUCCIIEI0BATEIBCKOM U POCKTHO-TEXHOJIOTUYECKOH e TETLHOCTH.

B pe3yibTaTe n3yyeHus JMCHUIIMHBI 00y4aKOIMiics M0 MporpaMMe 0aKajlaBpuaTa A0JIKeH |

Obnadame cnegytommmu  obmenpodeccrnonansueiMu  (OIIK) u  mpodeccnonamsapivu  (I1K)
KOMIETCHIUSIMHU:

CTIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJIE30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIIUILIINH
B nipodeccronanbroi aestenbroctu (OITK-1);

CMOCOOHOCTBIO  HAJlAKWBATh, HACTpAWBaThb W OCYIIECTBIATH IPOBEPKY OOOpYIOBaHUS W
nporpaMmMHubIX cpeacTB (ITK-6) B o0macTi mpon3BoICTBEHHO-TEXHOJIOTHYECKOM IEATETbHOCTH;

CTIIOCOOHOCTBIO TUTAHUPOBATH M IPOBOJIUTH (DPM3UUECKUE U XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
00paboOTKy UX pe3yJbTaTOB U OLIEHUBATH IMOTPEITHOCTH, BBIIBUTATh TUIIOTE3bl H YCTAHABJINBATH TPAHULIBI
WX MPUMEHEHUS, MPUMEHSATh METOJIBI MaTEMAaTHYECKOTO aHalM3a U MOJICIIMPOBAHUS, TEOPETUIECKOTO U
skcniepuMenTagbHoro uccienoBanus (IIK-16) B o6macTi Hay4HO-UCCIIEIOBATEIBCKOM 1E€ATEIBHOCTH.

3namo:

3aKOHBI TIEPEHOCA UMITYJIbCA, TETUIOTHI U MACCHI;

OCHOBHBIE YpaBHEHUsI MPUKIIAHON THAPABINKA U 3aKOHOMEPHOCTH TTePEMEIICHUS KUKOCTEH;

OCHOBHBIE 3aKOHOMEPHOCTH TPOIIECCOB OCAXKACHUS, (PUIBTPOBAHUS M TEUEHHS Yepe3 3E€PHUCTHIC
CII0H;

(GU3NYECKyI0 CYIIHOCTh IIPOLIECCOB TEIIO- W MaccOOOMEHAa; OCHOBHBbIE KHHETUYECKHE
3aKOHOMEPHOCTH MacCcoNepeHoca sl CUCTEM Ia3(Iap)-»KHUJIKOCTb;

TUIOBBIE TPOLECCH XUMUUYECKOW TEXHOJOTUH, COOTBETCTBYIOIIME alMapaTbl U METObl UX pacyeTa.

Ymemo:

OIpENEeNATh XapaKTep JBUKEHUS )KUIKOCTEH U ra30B;

UCIOJIb30BaTh OCHOBHBbIE KMHETUYECKUE 3aKOHOMEPHOCTH TEIUIO- M MaccolepeHoca IpU aHalIu3e
TEIUIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB;

COCTaBJIATh MaTepHAIIbHbIC U TEIUIOBbIE OANAHCHI ISl CUCTEM ra3 (1ap)-*KUIKOCTb;

paccuMThIBaTh apaMeTpbl HACOCHOIO, TEIJIO- 1 MacCOOOMEHHOT0 000PYI0BaHMS;

COCTaBJIATh TEXHOJIOIMUYECKHE CXEMBbI U M300pa)xkaTb HA HUX OCHOBHBIE alllaparsl;

aHAJM3UPOBATh HKCIIEPUMEHTAIBHO IIOJIYYEHHBbIE U TEOPETHUYECKH PACCUMTAHHBIE IOKa3aTesn
paloTBhI anmaparos.

Braoemy:

METOJI0JI0THEeN pacyeTa r’uAPOMEXaHNUYECKUX, TEIIOBBIX U MAaCCOOOMEHHBIX ITPOLIECCOB;

METOJJaMH COCTaBJIEHUS TEXHOJIOTUYECKUX CXEM.

Kpartkoe cogepxanue 1y CUHIIIHHBI

Haumenosanue nabopamopnvix pabom

/1
1 | OnpeneneHue pexMMOB T€UEHUS KUAKOCTEH.
2 | 3ydenue npoduis CKOpocTei NOToKa B TpPyOOIIPOBOJIE.
3 | I'unpaBnuyeckoe CONMPOTUBJIECHUE B TPyOONpOBOJax (METANIMYECKOM M CTEKJISIHHOM) M
3JIEMEHTax TPYOOIIPOBOIHON apMaTyphI.
4 | Onpenenenue ruApaBIdYECcKOro CONPOTUBICHHSI IPSIMOTO yyacTKa TpyOOonpoBoaa.
5 | Ompenenenve THIPABIMYECKOTO COMPOTHBIEHHS B 3JIEMEHTaX TPyOOIPOBOIHOM

apMaTypsbl (auadparma, 1pocceabHbId BEHTUIIb).
6 | Ompenenenve T'HIPOAMHAMUYECKOTO  CONPOTHBIIEHUS CYXOW CHTYAaTOM  Tapesku
KOJIOHHOTO amrapara.
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7 | Ompenenenye TUAPABIMYECKOTO COMPOTUBJICHUS OpPOIIAEMOM CUTYATOM  Tapesku
KOJIOHHOT'O ammapara.

8 | 3mepenne ruipaBIndeckoro COMPOTHBIICHUS TPYOHOTO M MEXTPYOHOTO MPOCTPAHCTBA
TEIUI0O0OMEHHOTO arapara.

9 | KanubpoBka pacxogoMepa BECOBBIM METOJIOM.

10 | M3ydyeHue XapaKTepUCTUK HEHTPOOESIKHBIX HACOCOB.

11 | Onpenenenne ko3 PuLIMeHTa TEIIIONEPEIadn B IBYXTPYOHBIX TEIIIO0OMEHHHKAX.

12 | Temnonepenaya B METAUNTMYECKOM U CTEKJITHHOM KOXKYXOTPYOHBIX TEIIOOOMEHHHUKAX.

13 | lHTeHCHBHOCTH TEIIONEpeaayy B IUTACTUHYATOM TEIUI00OMEHHHUKE.

14 | 3yuenue mnpoliecca HECTALMOHAPHOIO TEIUIOOOMEHa B ammapaTre ¢ MeEIalKkol u
MOTPYKHBIM 3MEEBUKOM.

15 | Onpenenenue k03(pPUIMEHTOB MACCOOTAAYH B ra30BOH (a3e Mpu UCHAPEHUU KUAKOCTH B
BO3/YIIHBI TOTOK WJIM NPH KOHJIEHCAIMW Tapa Ha IUICHKE >KUIKOCTH B HACAIOYHOMN
KOJIOHHE.

16 | Onpenenenne KOA(pPHUIMEHTOB MACCOOTIA4YM B KXHUIKOHN (a3e Ipu AecopOnru AUOKCHAA
yriepoJia U3 BOJbI B TNICHOYHOH KOJIOHHE.

17 | VI3yyeHne cOBMECTHOIO TEIJIO- 1 MaccOOOMEHa B HACaJOUHOM KOJIOHHE.

18 | M3yuenwue mporiecca MpoCToi MeperoHku OMHAPHOW CMECH M30TIPOITAHOII-BO/IA.

19 | M3zyuenne mporecca mpocToil MeperoHKr OMHAPHOIN CMECH BOAA-ITHIICHTITHKOJIb.

20 | Wzydenue mpouecca MeproanIeckoi peKTH(GUKAINA OMHAPHON CMECH STaHOJI-BOJA.

21 | Pa3nmenenue pacTBOPOB HU3KOMOJICKYIISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 | OnpeneneHre CKOPOCTH CBOOOTHOTO OCAKACHUS TBEPABIX YACTHI U BCIUIBITHS ITy3BIPEH B
AKHUJIKOCTSIX.

23 | Uzyuenue mporiecca GuIbTPOBAHMS CYCIICH3HUH.

24 | 'mapoavHaMuKa HEMOABUKHOTO M MICEBJI00KMKEHHOTO 3€PHUCTOTO CJIOSL.

O0bem yueOHOH TMCHUIJINHBI:
Ounas dopma:

B B

Bunet yue6HOI paboTh 3aYETHBIX | aKaJEM.
eMHMIIAX | yacax

O0masi Tpya0eMKOCTh JMCHUIUIMHBI M0 Y4eOHOMY 2,0 72
IUIAHY
AyAUTOpPHBbIE 3aHATHS: 0,89 32
JlabopaTtopusbie 3ansatus (J1ab) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Buja KoHTpoOJIs: 3a4eT/3K3aMeH 3auer
3aounas gopma:

Buner yue6HOI paboTh B B
3aYETHBIX | aKaJEM.
eAMHMIIAX | yacax

O0mas TpyA0eMKOCTb AMCUMINUIMHBI MO y4eOHOMY 2,0 72
IUIAHY
AyIUTOpHBbIE 3aHATHS: 0,33 12
JlaGopatopusie 3ansaTus (J1ab) 0,33 12
CamocrositesbHas padora (CP): 1,56 56
Buja xoHTpOJIA: 3a4eT/3K3aMeH 0,11 3auer
(4)




AHHOTAI U padoyeil MPOrpaMMbl AU CHHUIIHHbI
«TeopeTuueckue 0CHOBbI XMMHYECKOH TE€XHOJIOTUH TOMJIHBA U YIJI€POIHBIX MATEPHAJIOBY»
(b1.B.O.11)

Lenp AUCHMIVIMHBI — Pa3BUTHE Y CTYJIECHTOB HAaBBIKOB aHAJIM3a 3aKOHOMEPHOCTEH C LEJbIO
BBISIBJIICHUS] OOIIHOCTH CYTH SIBJICHHH B 00JacTH NEepepadOTKM TOIUIMBA M TEXHOJIOTUU YIJIEPOIHBIX
MaTepHaoB.

B pesyiabTaTe ndydeHusi AMCHMIIMHBI 00YyYAIOMIMIACS 10 POorpaMMe 0aKaJIABPUATA JOJIAKEH |

Obnaoame cnegytommmu  obmenpodeccuonansueiMu  (OIIK) u  mpodeccuonansabivu  (I1K)
KOMITETEHIIUSIMU:

TOTOBHOCTBIO HCHOJIb30BaTh 3HAHWSI O CTPOECHMM BEILECTBA, MPHUPOJEC XUMUYECKOH CBS3M B Pa3IMUHBIX
KJ1accaX XMMUYECKMX COSMHEHUH U1 OHMMaHUsI CBOMCTB MaTepuaioB M MEXaHW3Ma XUMHUYECKUX IPOLIECCOB,
npoTekarommx B okpyxaroriem mupe (OIK-3);

CIIOCOOHOCTBIO TPOBOJUTH AHAIW3 ChIPbS, MATEpUAIOB M TOTOBOM IMPOIYKLMH, OCYLIECTBISATH OLEHKY
pe3ynbraroB anammsa (ITK-10);

TOTOBHOCTHIO IPOBOJANUTH CTAHJAPTHBIE M CEPTU(PUKALIMOHHBIE UCTIBITAHUSI MaTepUaloB, U3AEIUI U
TexHojorudeckux npoueccon (ITK-17);

TOTOBHOCTBIO HCIOJIb30BaTh 3HAHWE CBOMCTB XMMHYECKUX JIEMEHTOB, COCIMHEHUI W MarepuajioB Ha UX
OCHOBE JiIsI perieHust 3a/1a4 npodeccroHambHOM aesrerbHocTH (TTK-18);

TOTOBHOCTBIO HM3ydaTh HAay4HO-TEXHMYECKYI0 HH(OpPMALMIO, OTEUECTBEHHbIH W 3apyOEKHBIM OIBIT IO
temaruke uccienoBanws ([K-20).

3namo:

—COCTaB U (PU3UKO-XMMHUYECKHUE CBOMCTBA YIiiepoa U YriepoAHbIX MaTepHaIOB;

—COCTaB U (PU3UKO-XMMHUYECKHE CBOMCTBA MPUPOIHBIX SHEPTOHOCUTENEH;

—TEepMOJAMHAMUYECKUE W KHUHETUYECKHE 3aKOHOMEPHOCTH IPOLECCOB  TEPMOJECTPYKIUU
YTIEPOCOAEPKAIINX BEIIECTB;

—Hay4Hble OCHOBBI (PU3UKO-XUMHUECKUX IPOIECCOB MOJIYYEHUs! YIIIEPOIHBIX MAaTEPUAIIOB;

—Hay4Hble OCHOBBI (PU3UKO-XUMHUECKUX IPOIIECCOB NEPepabOTKH MPUPOIHBIX SHEPIrOHOCUTEIIEH;

Ymemo:

—OMpeneNnaTh IO JaHHbIM METOJOB (DU3MKO-XMMHUYECKUX aHAJIU30B CBOMCTBAa yrjiepojaa M
YIJIEpOIHBIX MAaTePUAIOB, IPEANOIAraTb UX CTPYKTYpY;

—OMpeNeNATh 10 JaHHBIM METOJ0B (PM3MKO-XMMHMYECKUX aHAJIM30B CBOMCTBA TBEPIBIX M KUIKUX
TOIUIUB, NPENIOoJaraTb UX CTPYKTYpY;

—OMpeNeNaTh HalpaBJIeHUs NPOTEKAHMUS XUMHUYECKMX IIPOLIECCOB, OCHOBBIBasCh Ha UX
TEPMOJAMHAMHUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX;

—CaMOCTOSTEJIBHO OLIEHUBATh IIpeIIoJIaraeMble CliocoObl epepaboTKH TOIIUBA;

—CaMOCTOSITEJIBHO OLIEHMBATh IIPEJIoJaraéMbleé METO/bl CHUHTE3a YIJIEPOJHBIX MaTepUalIoB,
OCHOBBIBAsICh HA PEaJIbHBIX IaHHBIX;

Braoemy:

—IOHATUSMU O CTPYKTYpPE M CBOICTBAxX yrjiepojia U YriepoJHbIX MaTe€pUaoB JJs pelieHus 3aj1ad
poeccuOHaNBbHON AEATEILHOCTH B paMKaxX yIriIepoAHOM MPOMBIIIIEHHOCTH;

—Hay4YHbIMM OCHOBAMM CIIOCOOOB IOJIyYEHMs YyIJepoJia U YIJIEPOJHBIX MaTepHalioB C LENbIO
pelieHus] BO3HUKAIOUIMX (PU3MKO-XMMHUYECKMX 3a/7ad B TOM YHCIE, BBIXOJAIIUX 32 IIPEIebl
KOMIIETEHTHOCTH KOHKPETHOI'O HalpaBJICHUS;

—Hay4YHBIMM OCHOBaMHU CHOCOOOB MepepabOTKU NPUPOIHBIX SHEPrOHOCUTENIEH NpU pelIeHUU
TUIOBBIX MPO(ECCHOHANBHBIX 33/a4, a TAaKXKEe HAXOJUTh CIOCOOBI pELICHWH 3ajad, BBIXOJAIUX 3a
IIpeieNbl KOMIETEHTHOCTH KOHKPETHOTO HAIIPaBJICHHUS,

Kpartkoe cogep:kaHne TUCHMIIHHbBI:

Mogyns 1. [IpupoaHbie 3HEPrOHOCUTENH.

Tsepaple roprourie uckonaemslie. I'erepoaToMbl B opranudeckoit Mmacce yriei. Kinaccudukarys
yrIen.

Hedts. [Ipoucxoxaenue ety 1 npupogHoro raza. I'erepoaromMuble coeuHeHNs HeQTH U ra3a
Texuunueckas xapakrepuctuka Hedreil. [IpupoaHblii ras.

Monynb 2. XUMH3M U MEXaHU3MbI OCHOBHBIX IIPOLIECCOB TEXHOJIOTHH PUPOIHBIX
SHEPrOHOCUTEIIEN U YIIIEPOJHBIX MaTEPHAJIOB.
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OCHOBBI KOJIUYECTBCHHOTO noaxoaa K XuMHUICCKOMY SKCIICPUMCHTY U TCXHOJIOTHICCKHUM

nporeccam

Tepmudeckue mpoueccsl

Karanutuueckue nmpoueccsl

I'mpporeHn3annoOHHbIE IPOLECCHI

OxucauTENbHbIE IPOLIECCHI

lasuduxanus yrius

CunTessl Ha ocHoBe CO n H2
O0beM yueOHO T CHUIITTHHBI:

Ounas popma:

Bunpl yaeOHOI paboThI B 3aueTHbIX B akanem.
SIMHUTIAX gacax
OO01asi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY IJIAHY 6,0 216
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuunu (Jlek) 1,78 64
[IpaxTnueckue 3anstus (113) - -
Jlaboparopusie 3ausaTus (J1ab) - -
CamocrositesibHas padora (CP): 3,22 116
Jlpyrue BUIBI CaMOCTOSTETLHOM pabOThI 3,22 116
Bua koHTpoJsi: 3a4eT/3K3aMeH 1 IK3aMeH
(36)
3aounas popma:
Buner yue6HOI paboTh B 3auerHBIX B akagem.
eIMHUIIAX qacax
OO0mAas TPYA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY TIAHY 6,0 216
AyAUTOpPHBbIE 3aHATHS: 0,5 18
Jlexuunu (Jlek) 0,5 18
[Tpaktuueckue 3ansatus (113) - -
Jlaboparopusbie 3ausatus (J1ab) - -
CamocrositesibHas padora (CP): 5,25 189
Jlpyrue BUIbI CaMOCTOSATEILHOM paboThI 5,25 189
Bua koHTpoJIsi: 3a4eT/3K3aMeH 0,25 IK3aMeH
9)

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«XHuMHYecKasi TEXHOJIOTUs TOIUINBA U yriiepoaabix matepuaios» (b1.B.0/1.12)

Leab THCHMNJIMHBI — Pa3BUTHE Y CTY/ICHTOB HABBIKOB aHAJIM3a 3aKOHOMEPHOCTEH C IEIBIO BBISBICHUS
OOIIHOCTH CyTH SIBJICHHH B O0JacTd MepepaOOTKH TOIUIMBA M TEXHOJOTHH YIVICPOJHBIX MATEepHATIOB U
(dopmupoBaHre  0a30BBIX 3HAHWII B OOJACTH TEOPUM W TIPAKTHKU HETPAJIUIIMOHHOM ILIA3MOXUMUYECKOM
nepepabOTKN TIPUPOHBIX 3HEPrOHOCHTEIICH, aHAM3a MPEUMYIIECTB U HEJIOCTATKOB Pa3IMYHBIX TEXHOJOTUH |
MyTel UX COBEPIIEHCTBOBAHMSI.

B pe3yibTaTe N3ydeHUs! AMCHUILVIMHBI 00y4aloMiics 10 MporpaMMe 0aKka1aBpuaTa J0JIKeH |

Obnadams crnepyromumu npodeccuonanbabiMu (I1K) komnereHusamu:

CIIOCOOHOCTBIO TIPOBOJIMTH AHAIM3 ChIPbs, MATEPHATIOB M TOTOBOM IMPOIYKLIMH, OCYIIECTBISTH OLEHKY
pesynbraro anamiza (ITK-10);

TOTOBHOCTBIO MPOBOJUTH CTAaHAAPTHBIE U CEPTU(PUKALMOHHBIE HCIIBITAHUS MaTepPUAJIOB, U3JIEIUN U
TexHoJioruueckux nporeccor (1TK-17);

TOTOBHOCTBIO HCIOJIB30BaTh 3HAHHE CBOMCTB XMMHYECKHX SJIEMEHTOB, COCAMHEHHUI M MaTepHalloB HA MX
OCHOBE JIjIs pelieHusI 3a/1a4 rpogeccroHatbHOM nesterbHocTH (TTK-18);

TOTOBHOCTBIO HM3ydaTh HAay4YHO-TEXHHMYECKYI0 HMH(OPMAIMIO, OTEUECTBEHHBIM M 3apyO)KHBIM OMNBIT MO
temaruke uccienoanust (I1K-20).

SHamu:
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—OCHOBHBIE TEXHOJIOTUH TEPepabOTKH TBEPBIX MPUPOIHBIX SHEPTOHOCUTENIEH;

—cTaauu (nepenensl) nepepadboTKy TOIIINB;

—OCHOBHBIE MTapaMeTPbl pabOTHI TEXHOJIOTUYECKOTO 000PYI0BAHMS;

—Hay4HbIE OCHOBBI (PU3NKO-XUMHUECKUX MPOIIECCOB MOJIYYSHHS YIIEPOTHBIX MATEPUAIIOB;

—YyCTpOiiCTBA W NPHUHIUN pabOTHl MCIOJIB3YEMOTro OOOpYAOBaHUS (ME€YH TOJYKOKCOBAHHS,
KOKCOBaHUs, Ta30I€HEPATOPHI U T.11.);

—TpeOoBaHus, NMPEIBIBISIEMbIC K CHIPBIO U MOJIy4YaeMbIM MPOAYKTaM; aCCOPTUMEHT BBIITYCKaeMOM
TIPOJyKIIHH;

—00JIaCTH UCIOIB30BAHUS TOTY4AEMbIX TPOIYKTOB.

—COCTaB H (PU3UKO-XUMHUECKUE CBOMCTBA yIJIepoa U yriIiepOdHBIX MaTepPHaJIoOB;

—COCTaB 1 (PU3UKO-XUMHUECKUE CBOMCTBA IPUPOIHBIX SHEPTOHOCHUTEIEH;

—TEPMOJAMHAMUYECKUE W  KUHETUYECKUE 3aKOHOMEPHOCTH IPOLECCOB  TEPMOJECTPYKLUU
YTIEPOCOAEPKAIINX BEIIECTB;

—Hay4HbIE OCHOBBI (DU3UKO-XUMHUECKUX MPOIIECCOB MOIYYEHHSI YTIEPOIHBIX MaTEPHAJIOB;

—Hay4HbI€ OCHOBBI (PU3UKO-XUMUYECKUX MTPOIIECCOB MEepepabOTKH MPUPOTHBIX SHEPTOHO CUTEIIEH;

Ymemns:

—aHATM3UPOBATh MPEUMYIIECTBA W HENOCTAaTKM KOHKPETHBIX TEXHOJIOTUYECKHX CXeM U
TEXHOJIOTHH;

—aHAJTM3UPOBATh TEHICHIINH COBEPIICHCTBOBAHUS TEXHOJIOTUH TTepepabOTKH! TOTIIUB;

—OIICHUBATh BO3MOXXHOCTH KOMITJICKCHOW TMepepadOTKH TBEPIBIX TOIUIMB BO B3aUMOCBS3H C
BOTIPOCAMH DKOJIOTHH, YTHIN3AINH TPOMBIIUICHHBIX OTXOJI0B;;

BUJICTH TIEPCIIEKTHBBI Pa3BUTHUS OTPACIIH;

—OTIpeNeNATh M0 AaHHBIM METOJOB (PM3MKO-XHMHYECKUX aHAJIN30B CBOWMCTBA TBEPIBIX M YKUAIKUX
TOTUTUB, TPEATIONAraTh HX CTPYKTYPY;

—OTIpeNeNATh HANpaBICHUs TPOTEKAHWS XUMHUYECKHUX TMPOIECCOB, OCHOBBIBAsChH Ha HX
TEPMOJAMHAMHUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX;

—CaMOCTOSTEJIBHO OLICHUBATh NIPeIIoJIaraeMble CriocoObl nepepaboTKH TOIIINBA;

—CaMOCTOSITEJIBHO OLIEHUBATh IPEJIOJaracMbleé METOJbl CHUHTE3a YIVIEPOJHBIX MaTepHalIOB,
OCHOBBIBAsICh HA PEaJIbHbIX JaHHBIX;

Braoemy:

—TEXHUUYECKOW TEPMUHOJIOTHEN B 00J1aCcTH epepabOTKU TBEPABIX IPUPOJHBIX SHEPIOHOCUTENEH;

—OCHOBaMHM IIPOMBIIIIJICHHBIX TEXHOJIOTUH IIepepabOTKU TOILINB;

KOJIMYECTBEHHBIMU XapaKTEPUCTUKaMHU (IIOKa3aTeIsIMHM) TEXHOJIOIMU IIepepabOTKU TOIUIUB.

—IOHATUAMU O CTPYKTYPE M CBOMCTBAxX yrjepoJia U YriepoAHbIX MAaTE€pUaloB JJs pelleHHs 3a1a4
po(hecCUOHAIBHON AEATEILHOCTH B paMKax YIriIepoAHOM MPOMBILIIIEHHOCTH;

—Hay4YHbIMM OCHOBAMHU CIIOCOOOB MOJIydEHMs YIiepoJa U YIVIEPOJHBIX MAaTepUajoB C ILEIIbIO
pelieHUs] BO3HUKAIOUIMX (PU3MKO-XMMHUYECKMX 3aJad B TOM YHCIE, BBIXOJAIIUX 32 IPEAEibl
KOMIIETEHTHOCTH KOHKPETHOI'O HalpaBJICHUS;

—Hay4YHbIMM OCHOBaMHU CHOCOOOB INepepabOTKU MPUPOAHBIX HSHEPrOHOCUTENIEH NpU peLIeHUn
TUHOBBIX IMPO(ECCHOHAIBHBIX 33/7a4, a TAKXKE HAXOJUTh CIOCOOBI pELICHWH 3ajad, BBIXOIAIIMX 3a
Ipeesibl KOMIETEHTHOCTH KOHKPETHOTO HalpaBJICHUS;

Kpartkoe cogepxxanue 1ucUMIIUHBI:

Mopayns 1. CuHTeTHueckoe *Huakoe TOIMIUBO. OCHOBHBIE TEPMOJMHAMUYECKHE M KUHETUYECKHE
3akoHOMepHOcTH mpoueccoB noiydeHus CXT wa npumepe mporecca Pumepa-Tpomnmia.
Texunonoruueckue cxembl noiydeHuss CXKT. Hedrs. Meronsl ee nepepaborku. IlonrotoBka HepTtu k
nepepabotke. [lepBuunas nepepabotka HedTH. Bropnunas nepepaboTka HeTH.

Monaynb 2. YriepoJHble U yriIepoJcojepKaliie KOMIO3ULIMOHHbIe MaTepuaiibl. ColpbeBas 0a3za
YIJIEPOJHBIX U YIVIErpaUTOBBIX MaTepHANlOB, UX (PU3MKO-XMMHUYECKHe CBoiicTBa. TpaauuuoHHas
TEXHOJIOTUSl TOIyYeHHsI YriaerpaduToBBIX MaTepualioB (Ha MpUMepe 3NeKTpoJoB).0 TexHuueckuit
yriepoJ. TexHonoruueckue cxemsl ero noxydeHusi. CopOeHThl Ha OCHOBE yriiepoja. CxeMbl MOTydeHust
aKkTUBHBIX  yrieil. OCHOBHBIE CBS3YIOIIME MaTepUallbl, MCIIOJIB3YeMble TP  MPOU3BOJICTBE
yraerpa¢puToBeix  MarepuaioB. CuHre3 amma3zoB. ['papur. TepmopacumpeHHbli  rpadur.
Pexpucrannu3oBanHble U cuiuMuupoBaHHble rpadutel.  Creknoyriepon. Ilomyuenue, o6mactu
IpUMEHEHHs. YTJepoJHble BOJOKHUCTbIe Marepuaybl. [IpuHIUNMAIbHBIE CXEMBI HX MOJYYCHHS.
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KoMImo3uiinonHple MaTepuanbl Ha OCHOBE BOJIOKHHCTBIX HAIOJHUTENCH. TEeXHONIOTHYECKHE CXEMBl HUX
MOJTyYCHUS.

Monyns 3. Tepmuueckas mnepepaboTka TBepabix TomIMB. OCHOBHBIE CHOCOOBI TEepepadoTKH
TBEpABIX TOIUIMB. [loArOTOBKA TOIUIMB K TepepaboTKe, YrienoAroToBka.  HwuskoremmnepaTypHas
nepepabotka ToppoB U Oypbix yrieil. I[lomykokcoBaHWE TBEpIBIX HPUPOIHBIX SHEPTrOHOCHTEINECH.
BricokoTemmneparypHas mepepaboTKa TBEpIBbIX MPUPOAHBIX SHEproHocuresnei. [azupukanust TBepabix
IIPUPOIHBIX SHEPTOHOCUTENIEH.

O0beM yueOHOI T CHUNIHHBI:

Ounas popma:

. B 3aueTHBIX B akanmem.
Bunpsl yaeOHOM paboThI

SIMHUTIAX qacax
OO0masi Tpy10€eMKOCTb IMCHUIIMHBI 110 Y4e0HOMY IJIAHY 6,0 216
AyauTOpHBbIE 3aHATHS: 2,22 80
Jlexuuu (Jlek) 2,22 80
JlabopaTtopusie 3ansatus (J1ab) - -
[Ipaxtueckue 3anstus (113) - -
CamocroniTtesnnnasi padora (CP): 2,78 100
CamocTosiTeTsHOE H3yUeHNE Pa3/IeIOB JUCITUTIIMHBI 2,78 100
Bua xkoHTpoJisi: 3a4eT/aK3aMeH 1,0 IK3aMeH
(36)

3aounas popma:

. B 3aueTHBIX B akanem.
Buner yue6HOI paboTh

eIMHUIIAX qacax
OO0mas TPyA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY IIAHY 10,0 360
AyauTOpPHBbIE 3aHATHS . 0,5 18
Jlexuunu (Jlek) 0,5 18
JlabopaTtopusie 3ansatus (J1ab) - -
[Ipaktuueckue 3ausarus (113) - -
CamocrositesibHas padora (CP): 7,25 261
CaMocCTOsATEbHOE U3YUYEHUE PA3ICIOB JUCYUTIIUHBI 7,25 261
Bua koHTpoJIs: 3a4eT/3IK3aMeH 0,25 IK3aMeH
(9)

AHHOTANUA padoyeil MPOrpaMMbl JUCHUINIMHBI
«OCHOBBI IPOCKTHPOBAHUSA TEXHOJIOTHH TOIJIMBA U YIJIEPOJIHbIX MATEPHATIOB»
(b1.B.O1.13)

Leqb THCHMIIMHBI — PAa3BUTHE Y CTYACHTOB HABBIKOB CHCTEMHOT'O aHalM3a K MPOCKTHPOBAHUIO
XUMHUKO-TEXHOJIOTMYECKHX CHCTEM C MO3HUIMK UX IKOJIOTHYECKON 1EeIecoo0pa3HOCTH, IPPEKTUBHOCTH, a
Tak)Ke BBIPAOOTKH MEXaHHW3MOB MTPOTHO3a ONTUMAIBHBIX TEXHOJOTHUECKUX PElIeHUH, MaTeMaTHYeCKOTO
MOJENUPOBAHUS U pacyeTa MPOIeCCOB.

B pesyabTaTe u3yueHusi AMCUUNIMHBI 00yYAIOUIMICS M0 POorpaMMe 0aKaJIaBpuaTAa J0JIAKeH

Obaaoams crnenyromumu npodeccuonansueiMu (I1K) komneTeHnusIMu:

CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHHs TPU Pa3paboTKe TEXHOJIOTMUECKHUX IPOLIECCOB,
BBIOMpPATh TEXHMYECKUE CPEICTBA M TEXHOJIOTHH C YIETOM IKOJIOTHUYECKHX ToCceAcTBui uxX mpumenerust (ITK-4);
CITOCOOHOCTHIO BBISIBISITH M YCTPAHSTh OTKIOHEHHS OT PSKUMOB pabOThI TEXHOJIOTHYECKOTO OO0OpYIOBaHHS U
napaMeTpoB TexHoJorrdeckoro nporiecca (ITK-11);

TOTOBHOCTHIO MCIIOJIH30BaTh 3HAHWE CBOMCTB XMMHUYECKUX SJIEMEHTOB, COCIMHEHHN W MaTepuasioB HA UX
OCHOBE JI/Is pelieHusI 3a/1a4 rpodeccroHatbHOM nesterbHocTH (TTK-18);

TOTOBHOCTBIO HM3ydaTh HAyYHO-TEXHHYECKYI0 WH(OPMAIIMIO, OTEUECTBEHHBIM W 3apyOSKHBIM OIBIT TIO
temaruke uccienoanust (I1K-20).
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3uams:
- PUHLIMIIBI TOCTPOEHUS SKOTEXHOJIOTHIA;
- OCHOBBI KCEPreTUUECKOI0 U 3KCEPrO3KOHOMMYECKOTO METOIOB
aHaIM3a IPOLIECCOB;
- METO/Ibl MATEMAaTUYECKOTO MOJEIMPOBAHHUS U pacueTa peakTOpOB
Ymemo:
- BBIOpATh IPUOPUTETHI B 33/1a4€ TEXHOJIOTUIECKOTO MTPOSKTUPOBAHHUS,
- chopMyHMpOBaTh 3aJady aHaAN3a M CUHTE3a,
- IPOrHO3UPOBAThH ONTUMAIBHOE TEXHOJIOTUYECKOE PEILICHUE;
- BBIOpaTh KPUTEPHUH OLIEHKH U ONITUMU3AIUY;
- MPEJICTABUTh SKOHOMUYECKYIO OI[EHKY ONTUMAIBHOTO PEIICHUS.
- COCTaBUTh MaTEMaTUYECKYIO MOJIEIb IIPOLIECCa;
- IPOU3BECTH PACYET IPOLIECCOB B CUCTEME;
Braoemy:
- cTpaTerue NpoeKTUPOBAHNS,
- KOJIMYECTBEHHBIMU MEXaHHU3MaMH MPOTHO3a ONTUMAJILHOTO PEIICHHS;
- METOJMKaMH pacyeTa KpUTEPHEB aHAIM3a U ONTUMH3AIINN;
- METOJMKaMH SKOHOMHUUYECKOU OTEHKU ONITUMATBHBIX PEIICHHH;
- METOJIaMU MaTeMaTU4YeCKOro MOJEIUPOBAHUS U pacyeTa annapaTos;
- METOJIMKaMH OIIEHKH JIOCTOBEPHOCTH PE3Yy/IbTaTOB pacueTa;

Kparkoe conepkanue 1MCUMNIMHBI

Monayne 1. IlpuHIMOBI  TOCTPOEHUA  AKOTEXHOJOTWH.  OmnpeneneHue  AKOJOTHYECKU
1enecoo0pa3HbIX TEXHOJIOTHM. baHK sKoIOTHYecKH 11e1ecoo0pa3HbIX BemecTB. MXaHU3Mbl TOCTPOCHHUS
opranu3oBaHHbIX XTC. OTponus nHbpopMaluu Kak Mepa Mopsijika; MHTepHpeTanus HH(QOPMalOHHOTO
mporecca.

Monaynb 2. OCHOBBI 3KCEPreTHYECKOTO M 3KCEPrOIKOHOMUYECKOTO METOAOB aHanu3a. [Iuarue
9KCEpPruM, OKPYXKAIOLIEH Cpebl; THUIbl OKPYXKAKOUUMX CpPEl — BEIIECTB OTCYETa. JKCEPreTHYECKHE
XapaKTEPUCTUKU MTPOLIECCOB U CUCTEM.

Monayne 3. MareMaruyeckoe MOJIETMPOBAHUE M pacyeT peakTopoB. CTeXHOMETpUYECKUE
COOTHOILIEHUS W MaTepuajnbHbli Oanmanc. PacueT XMMHMUYECKHMX ammapaTtoB C HCIOJIb30BAHUE
MaTeMaTUYECKUX MOJIeIer

O0bem yueOHOH TUCHUIINHBI:

Ounas dopma:

B 3aueTHBIX B akagem.
Buanbl yueOHoii padoThl CIIMHIIAX gacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI IO Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexuun (Jlek) 1,33 48
JlaGopaTtopHsbie 3ansatus (J1ab) - -
[IpakTuueckue 3anstus (I13) - -
CamocrositesbHas padora (CP): 0,67 24
KypcoBoii npoekr 0,44 16
CaMOoCTOATENBHOE N3YUEHUE PA3/IEI0B IUCLIUIIIAHEI 0,23 8
Buja koHTpOJIA: 3a4eT/3K3aMeH 1,0 JK3aMeH
(36)
3aouHas Gopma:
B 3auernbIX B akanewm.
Buasbl yueoHoit padoThI CIMHAIIAX yacax
O0mas Tpy10eMKOCTb JMCIHILJIMHBI 110 Y4eOHOMY IIaHY 8,0 288
AyIUTOpPHBbIE 3aHATHS: 0,5 18
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Jlexuuu (Jlek) 0,5 18
Jlaboparopusbie 3aHsaTus (J1ad) - -

ITpakruyeckue 3ansatus (I13) - -

CamocrositesbHas padora (CP): 7,25 261
KypcoBoii mpoexr 1,0 36
CamMocTosATeTbHOE U3yUeHUE Pa3/IeIOB AUCIIUIUTMHBI 6,25 225
Bujx koHTpoOJIsi: 3aUeT/3K3aMeH 0,25 Oxk3ameH (9)

AHHOTanus padoyei NPorpaMMsl M CHHUILJIHMHbI
«MarepuaJjioBeenue u 3amura or kopposum» (b1.B.0/1.14)

ey TUCUUIIMHBI:

- mpuoOpeTeHNne CTYACHTaMU 3HAHWUW, HEOOXOAMMBIX JUISI CAMOCTOSTEIIFHOTO PEIICHUSI BOIPOCOB,
CBSI3aHHBIX C BEIOOPOM MaTepHaIOB 000PYIOBAHUS MIPEIIPHUITHIA TOHKOTO OPTaHUIECKOTO CHHTE3a;

- mosydeHue WHGOpPMAMKA O (U3NYECKOW CYIIHOCTH SIBJICHUH, MPOUCXOJAIIMNX B MaTepHasax,
HCIIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTHUSX TOHKOTO OPraHUYIECKOTO CHHTE3a;

- YCTaHOBJICHWE 3aBUCHMOCTH MEXIY COCTaBOM, CTPOCHHEM W CBOWCTBAMH MaTEepHAJIOB,
HCIOJIb3YEMBIX, B YaCTHOCTH, B TEXHOJIOTHSX TOHKOTO OPraHUYECKOTO CHHTE3a;

-  UW3ydeHHWE TEOPUHM W TMPAKTUKH PA3IMIHBIX CIIOCOOOB  YIPOYHEHHS MaTepUaJOB,
00eCIeYnBarONINX BBICOKYIO HAJIS)KHOCTh M JIOJTOBEYHOCTH JIeTAJIed MAIlluH, HHCTPYMEHTa W JIPYTHUX
U3 EIHH;

- O3HAKOMJICHHE C OCHOBHBIMH TPYIIIAMH METAJUTMUSCKUX W HEMETAJUTMYECKUX MaTepHallOB,
WCIOJIb3YEMBIX, B YAaCTHOCTH, B TEXHOJIOTHUSX TOHKOTO OPraHUYEeCKOr0 CHHTE3a HMX CBOWCTBAMH W
00J1acTAMH MPUMECHCHHS.

B pe3yabTaTe n3ydeHUs QMCHUIIMHBI 00yYAIOIIMIACS 10 MporpaMMe 0aKkajJaBpuaTa J0JKeH:

Obnadams cnenyronumu npodeccuoHanbHpIME (I1K) kommeTenmsamu:

CIOCOOHOCTBIO MPUHUMATh KOHKPETHbIE TEXHUUECKHE PEeUICHHs MpU pa3paboTKe TEXHOIOIMUECKUX
MIPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEJCTBA M TEXHOJOTHUHU C YYETOM 3KOJIOTMYECKHUX MOCIEICTBUN MX
npumenenus (ITK-4);

CIOCOOHOCTBIO TMPOBOJIUTH AHAIMU3 CHIPbS, MATEPUANIOB M TOTOBOM MPOIYKIIHU, OCYLIECTBIISATH
oleHKy pe3ynbratoB ananuza (ITK-10);

TOTOBHOCTBIO IIPOBOJIUTH CTAHJAPTHBIE U CEPTU(DUKALIMOHHBIEC UCTIBITAHUSI MAaTEpUAJIOB, U3/IEIHI 1
texuosiornyeckux mnpoueccon (ITK-17);

TOTOBHOCTBIO HCIIOJI30BATh 3HAHHUE CBOMCTB XMMUYECKUX AJIEMEHTOB, COCIUHEHUN U MaTepHalioB
Ha MX OCHOBE IS pelieHus 3aaad npodeccrnoHansHoi aestensaoctu (ITK-18).

3namv:

KJIacCU(UKAIUIO, CTPYKTYPY, COCTaB W CBOMCTBA MaTepUalOB, UCIOIB3YEeMbIX, B YaCTHOCTH, B
TEXHOJIOTUSX TOHKOTO OPraHUYECKOTO CUHTE3a;

MapKUpPOBKY MaTE€pUAOB, HCIOJIb3yEMbIX, B YACTHOCTH, B TEXHOJIOTHUAX TOHKOTO OPraHHUYECKOTO
CHHTE3a 10 POCCUICKUM CTaHAapTaM;

OCHOBHBIE KOHCTPYKIIMOHHBIE U (DYHKIIMOHAJIbHBIE MaTepuajbl, MPUMEHsEMble B 000pyI0BaHUU
MPEANPHUATHI TOHKOTO OPraHuYeCKOro CUHTE3A.

YMeTs:

paIoHaIbHO MOA0OpaTh KOHCTPYKIIMOHHBIN MaTepuan JUisi XUMUKO-TEXHOJIOTHUECKOTO TMpolecca
(peaktopa, ammapara, MaIlWHBI) C YY4eTOM METOJOB 3allUThl OT BO3MOXKHOTO BO3JEHCTBUS
TEXHOJIOTUYECKOM CPEeJIbI.

Braoemo:

METO/IaMU OTIpEJIeNIEHUs] CBOMCTB MaTepHalIOB, HCIOJB3YEMBIX, B YaCTHOCTH, B TEXHOJOTHSIX
TOHKOTO OPraHUYEeCKOTO CHHTE3a,

JAHHBIMU JIJIS1 TIPUHSITUS KOHKPETHBIX TEXHUUYECKHUX PEIICHUN MpHU pa3paboTKe TEXHOJIOTHYECKHUX
MIPOLIECCOB TOHKOTO OPraHUYECKOTO CHHTE3a C TOYKU 3PEHUS TEXHUKO-DKOHOMUYECKON IPPEKTUBHOCTH
IKOJIOTHYECKOH 0€30MacHOCTH.

Kpatkoe conep:xkaHue TuCHUILIHHBI
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MarepuanoBeieHre Kak Hayka: L€, 3a/la4yd U 3HAUCHUE JUCLMIUIMHBIL. 3HAUY€HHE MaTepUajoB B
Pa3BUTHH XUMHUKO-TEXHOJIOTUYECKHUX MPOLIECCOB U 00eCTIeUeHIH UX 0e301acHOCTH.

DU3NKO-XUMHUYECKUE OCHOBBI MAaTEPUATIOBEICHUS

OcCHOBHbBIE MOHATHS O CTPOCHHM, CTPYKTYpE M CBONCTBaX MaTepuayoB. MeTolbl H3y4EHHs
CTPYKTYPBI U CBOMCTB MaTEPHUAJIOB.

OcHOBBI TEOpUH CILIABOB. J{MarpaMMbl COCTOSIHUSA CIUIaBOB. TepMuHBI U onpeneneHus. JluarpaMmbl
— «cocTaB-cBOMCTBO». Da3oBhIM cOCTaB CIUIABOB. 3aBUCUMOCTh MEXIY CBOMCTBAMH CILJIABOB U THUIIOM
nuarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.

Merammueckue MaTepHUaIbI.

XKerne3o u crimaBsl Ha ero OcHOBe. J(MarpaMMbl COCTOSIHHS JKeJIe30-IeMeHTUT. KOMIIOHEeHTHI, (a3bl
U CTPYKTYPHBIE€ COCTABJIAIOIINE CTAJIEN U OEJIBbIX YyT'YHOB.

VYraepoaucTele W JIETHPOBAaHHBIE CTalld, MapKUpOBKa. YyryHel cepele, Oelible, KOBKHE,
BBICOKOIIPOYHBIE, UX CBOMCTBA, 00JIaCTh IPUMEHEHHS, MAPKUPOBKA.

Tepmuueckas o0pabotka. Teopuss U MpakTUKa TEPMUYECKON M XUMHUKO-TEPMHUUYECKON 00pabOTKu
METaJIJIOB U CIIJIaBOB.

[IBeTHBIE MeTayIbl M CIUIaBBI HAa MX OCHOBE, CBOMCTBa, oOnactu mnpumeHeHus. llopoikoBbie
MeTalJIn4eckre MaTepralibl. MaTepuaisl ¢ 0COOBIMH 3JIEKTPUUECKUMHU CBOMCTBaMH.

OcCHOBBI KOPPO3UHU METAUIOB. [ [pUHIIUIIBI ¥ METO/IBI 3aILIUTHI OT KOPPO3HUHU.

Koppo3us MeTansoB B yCIOBUSAX TEXHOJOTHYECKUX CPEJ] XUMUYECKUX MTPOU3BOJICTB.

[IpyHOMNBI W MeTOABl 3alMTBl OT KOppo3uHu. KOppO3MOHHOCTOMKHE METAUIMYECKHE U
HEMETAINIMYEeCKre Marepuanbl. MeToapl 3aluThl MallMH UM anmapaToB MPEeANpHSITHH TOHKOIO
OpraHMYECKOTO0 CHHTE3a OT KOPPO3HH.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX cOelMHEHHM. CTpOE€HHE M CBOMCTBA IOJIMMEPOB.
TepMopeakTuBHBIE M TepMOIUIaCTUUHbIE MoiuMepsl. CTpoeHne U cBoiicTBa muactmacc. OCHOBHbIE
Pa3HOBUHOCTHU MPOMBIIUICHHBIX OJUMEPOB U MIacTMacc. ['a30HanoHeHHbIe MJ1acTMACChI.

OCOOCHHOCTH CTPOEHUS, CBOWCTBA PE3WHOBBIX MaTepuajoB. Pe3wHBI 00mMero Ha3HAYCHUS,
crelfalibHbIe PEe3UHbI U 00JACTH UX MPUMEHEHHUS.

Jlakokpacounsie wmatepuasnbl (JIKM). OchHoBable Bumasl JIKM. Kpacku, naku, TpyHTOBKA,
LIIATIEBKA.

Cunukatasie Matepuaisl. ['padgut. Acbect. CBoiicTBa U 001aCTH MPUMEHECHHUS.

OO6mrast xapakTepucTUKa KOMIIO3UITMOHHBIX MaTepHuayioB. JucrepcHo-ynpouenasie KM, croncteie
KM, Bonoknucteie KM. KoMno3unmonssle MaTepuaibl HA METAUIMYECKOW U HEMETAITIMYECKON OCHOBE.
CAII (ciedyeHHbIe aTIOMUHUEBBIE TOPOIIKH). APMUPOBaHHBIE TIOJTUMEPHBIE MaTEPHAIIBI.

DKOHOMHYECKH 000CHOBAHHBIN BBIOOp MaTepUasoB.

Bb160p KOHCTPYKIIMOHHBIX MaTEpHUAJIOB Ui 000pYyI0OBaHUS MPEANPUITUN TOHKOTO OPraHM4YeCcKOro
CUHTE3a. DKOJIOTMYECKHE M SKOHOMHUYECKUE ACIEKThl MAaTEpPUAJIOBEICHUS M 3allMTHl MaTE€pUalOB OT
KOppO3HH.

O0beM y4eOHOM M CUUIIIHHBI:

Ounas dopma:

B B
Bunpt yueOHOM pabOTHI 3a4eTHBIX aKaJeM.
eIMHHIIAX Jacax
OO0mass TPyAOeMKOCTh AHCHMIUIMHBI IO Yy4eOHOMY 3,0 108
MJIaHY
AyIUTOpPHBbIE 3aHATHS: 1,3 48
Jlexuun (Jlek) 0,9 32
[Tpaktueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepat 0,6 20
CaMOCTOATENBHOE N3YUEHHUE PA3/IETI0B IUCHUIIINHEI 1,1 40
Bua koHTpOJIS: 3a4eT/IK3aMeH - 3auer
3aouHas gopma:
B B
Bunsl yaeOHOM paboThI 3aYETHBIX aKazieM.
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SMHHIIAX qacax
OO0masi TPyA0eMKOCTh JAUCHHUILUIMHBI MO Y4eOHOMY 3,0 108

IUIAHY
AyIMTOpHBIE 3AHATHS: 0,3 12
Jlexuu (JIek) 0,15 6
ITpaktnyeckue 3austus (I13) 0,15 6
CamocrositesibHas padora (CP): 2,7 92
Pedepar 0,6 20
CaMOCTOSATENTFHOE U3YUYEHUE PA3/ICTIOB TUCITUTIIMHBI 2,0 72
Buja koHTpoOJIA: 3a4eT/3K3aMeH 0,1 3auer

(4)

AHHOTaIUA padoyeil NPOrpaMMbl JUCHUTITIHHBI
«MopaesnpoBaHue XUMHMKO-TeXHOJIornueckux npomeccon» (b1.B.O/1.15)

Heas UCHUIVIMHBI — TIOJNydeHHEe OOyJaroIIUMCs 3HAaHMH B 0O0JAaCTH KOMITBIOTEPHOTO
MOJICTTUPOBAHUST  XUMHUKO-TEXHOJIOTHYECKUX TMPOIECCOB C TMPUMEHEHHEM COBPEMEHHBIX CHCTEM
KOMITbIOTepHOU MaTeMatukH, B yactHoctu MATLAB u VBA, a taxkxe npuoOpeTeHrne UM IpaKTUYECKUX
HABBIKOB Pa3pabOTKM JaHHBIX KOMITBPIOTEPHBIX MOJIENEed C OJHOBPEMEHHBIM peIIeHHeM 3ajad
CTPYKTYPHOU M MapaMeTpUUECKON NACHTU(HUKAITIH.

B pe3yibTaTe n3yyeHusi JUCHUNIMHBI 00y4AKOIHIiCA M0 MporpaMMe 0aKajaBpUaTa A0JIKEH |

Obnaoams  cnenyromumu  obmenpodeccuonansubiMu (OIIK) u  mpodeccuonansasiMu  (I1K)
KOMITCTEHITHSMHU:

BJIaJICHEM OCHOBHBIMU METOJ[AMH, CTIOCOOAMH M CPEJICTBAMU TMOJYUCHHUs, XPAHESHUS, TIepepadOTKH
nHbOpMaIMH, HaBBIKaMH PabOThl KOMIIBIOTEPOM KakK CPeACTBOM yrpasieHus uHpopmanueit (OITK-5);

TOTOBHOCTBIO MPUMEHSTh aHATUTUYECKUE U YHCICHHBIE METOJbl PELICHHs MOCTABIEHHBIX 3a/1ad,
WCIIOJIb30BaTh COBPEMEHHBIC MH(POPMAIMOHHBIE TEXHOJOTHH, MPOBOIUTH 00pabOTKy WHGOpPMAIUU U
WCIOJIb30BAHMEM TPUKIAJAHBIX TPOTPAaMMHBIX CpelcTB cdepbl NpodecCHOHATbHON N1eATENbHOCTH,
HCII0JIb30BAaTh CETEBbIE€ KOMIIBIOTEPHBIE TEXHOJIOTMM U 0a3bl JaHHBIX B CBOEW MpodecCHOHaTbHOM
NEeSTeNbHOCTH, TaKeThl MPUKIAJHBIX MporpaMMm JUIsl pacuéTa TEXHOJOTMYECKHX IapaMeTpoB
obopynosanus (I1K-2);

CIIOCOOHOCTBIO HaJaXKWBaTh, HACTPAaWBaTh W OCYIIECTBISATH IMPOBEPKY OOOpyIOBaHUS U
nporpammubix cpeacts (ITK-6);

3namo:

METO/bl TOCTPOEHHUS SMIIUPUYECKHUX (BEPOSTHOCTHO-CTATUCTUYECKHX) M (PUIUKO-XUMUYECKUX
(TeopeTHyeCKUX) MOIEIC XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB;

METO/bl HACHTU(UKALUKA MATEMAaTHUYECKUX OIMHUCAHUN TEXHOJIOTUYECKUX IMPOILIECCOB HAa OCHOBE
OKCIEPUMEHTAJIbHBIX JAHHBIX; METOJbl ONTUMHU3ALUUU XUMHKO-TEXHOJIOTUYECKHX TMPOIECCOB C
MPUMEHEHHEM SMIUPUUYECKUX U/ MU (HUZUKO-XUMUYECKUX MOJEIEH.

Ymemy:

MIPUMEHSTh U3BECTHBIE METObI BHIYMCIUTEILHON MAaTEMAaTUKH U MAaTEMAaTUYECKON CTAaTUCTUKH JIJIs
pelleHus KOHKPETHBIX 3a7ad pacyera, MOJACIUPOBaHUS, HUIACHTUPUKAIMK W ONTHUMH3AIUH MPH
WCCIIeIOBAaHUY, MPOCKTUPOBAHUH M YIPABICHUHU MPOIECCAMU XUMUUYECKON TEXHOJIOTHH, a TaKXKE YMETh
WCIOJIb30BaTh B CBOEU MPAKTHUECKOH NEATENBHOCTH Uil JOCTHIKEHHS ATHX IIeNiell M3BECTHBbIC MaKeTh
MPUKJIAIHBIX TPOTPaMM.

Braoemo:

METO/JIaMHi MaTeMaTHYeCKON CTAaTUCTUKU Ui 0OpabOTKU pe3yabTaTOB AKTHBHBIX M IAaCCUBHBIX
AKCMEPUMEHTOB, a TAaK)K€ METOJAMH BBIUMCIUTEIHHOW MATeMAaTUKH Ui pa3pabOTKU M peaju3alil Ha
KOMITBIOTEpaxX  ajlrOPUTMOB  MOJETUPOBaHUs, UACHTU(DUKAIIMM U  ONTUMHU3AIUU  XUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB;

Kpartkoe cogep:xxanue 1ucUMIIUHBI:

1. OcHosnbie npuHyUNnbl KOMHLIOMEPHO20 MOOEIUPOBAHUS XUMUKO-TNEXHOO02UYECKUX NPOYECcos8
(XTII). MaremaTu4eckue OHMIHUPUYECKUE, MaTeMaTHdyeckue (U3HKO-XUMUYECKHE MOJCTH U
KOMIBIOTEPHOE MOJEINpoBaHue. JleTepMUHUPOBAHHBIE M BEPOSTHOCTHBIE MaTeMaTHUECKHE MOJIEIH.
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[IpumeHeHre METONOJOTHM CUCTEMHOIO aHalIM3a JUIsl PELIeHUs 3aJad MojaenupoBaHus. lIpumeHnenue
MPUHIIMIA «YEPHOTO SIIUKAa» MPU MATEeMaTHYECKOM MOJIETUPOBAHUHU. ABTOMATHU3UPOBAHHBIE CUCTEMBbI
NpuKIagHoi  wHpopMaTHKU. Mepapxudeckas CTPYKTypa XUMHUYECKHX MPOM3BOJICTB U UX
MareMaThudeckux Mojenei. [IpuMeHeHne KOMIIBIOTEPHBIX MOJEIEH XUMHYECKHUX MPOLIECCOB JUIS
aHalIM3a, ONTHUMHU3ALMM M CHHTE3a XHUMHMKO-TEXHOJOTHYECKHX CcUcTeM. (OCHOBHbIE MpPUEMBbI
MaTeMaTH4YeCKOTO  MOJEIMPOBAHUS:  SMIUPUYECKUN, CTPYKTYpHBIH  ((pu3uko-xumuueckuid) u
KOMOMHUPOBaHHBIN (Teoperuueckuii). [locTpoeHne craTudeckux W AMHAMUYECKUX Mojeneil. Permenue
NpsMBIX 3a7a4. [IpoekTHBINH U TOBEPOUYHBIN (OLIEHOYHBIN) pacyeT mpoueccoB. Pemienrne oOpaTHbIX 3aau.
[Tapamerpuueckass u CTPYKTypHas HWIASHTU(UKAIMA MaTEMaTUYECKUX MOJENIEH. YCTaHOBJICHHE
aJICKBAaTHOCTU MaTeMaTthueckux wmojeneil. Crparerus MNpPOBEACHHUS PACUETHBIX UCCIICNOBAHUNA U
KOMITBIOTEPHOTO MOJIETIMPOBAHMS PEAIbHBIX IMPOLIECCOB.

2. Ilocmpoenue smnupudeckux mooenei:

dbopMyIMpOBKa 3aJa4d  ANMPOKCHUMAIMHM  JAHHBIX IS ONUCAHUS  JKCIICPUMEHTAIBHBIX
3aBUCUMOCTEN W TMOJYYCHHUS 3MIMPUYECKUX MOJENIe MpOoueccoB. Buabl KpUTEpUEB ammpoOKCHMAIIUU.
Kputepuii metrona HauMeHbIIMX KBaJapaToB. PemieHune 3ajaud anmpoOKCUMALMU U HEJTWHEWHBIX U
JUHEWHBIX TI0 TMapaMerpaM Mojeieil. Marpuunas (opMyaupoBKa 3aJadydl  anmpOKCUMAIIHH.
AHQIUTUYECKUN U aNTOPUTMUYECKUN MOIXOAbI JUIsl PEIICHUS 3aa4l annpoOKCUMAIMU JUIsl JTMHEHHBIX U
JINHEapU30BaHHBIX MOJIEJIE METOJOM HAUMEHBIIINX KBAJIPaTOB;

3aKOH HOPMAJBHOTO pPACHpeAcsICHUsI ISl BEKTOPHBIX CIyYalHBIX BEJIUYUHBI M ONPEACIICHUE HX
YUCJIOBBIX XapAaKTEPUCTHK. MaTeMaTH4ecKoe OKHAAHWUE M JUCIEepPCUs] Uil BEKTOPHBIX CIy4YailHBIX
BEJIMYMH. J[MCTIEPCUOHHBIN U KOPPEISAUMOHHBIA aHanu3. [loHATHS aucnepcur BOCHPOU3BOAUMOCTH U
aJIeKBaTHOCTH, a TakXKe OCTaTo4HoOM aucrnepcuu. OmnpeneneHne BBHIOOPOYHBIX KOIPPHUIIMEHTOB
KOppeNsiiuu U K03 UIIMEHTa MHOXKECTBEHHOU Koppensnun. CTaTUCTUISCKUN TTOAXO0 K OMPEIETICHHUIO
OImMOOK 1 TOTPEUTHOCTEH B DKCIIEPUMEHTATBHBIX TOUKaX U3MEPCHUH;

PETPECCUOHHBIA M KOPPEJSIIUOHHBIA aHAIM3 ISl TTIOCTPOEHUS SMIUPUUYECKUX MOJEIIE Ha OCHOBE
JAHHBIX MAcCUBHOTO 3kcrepuMenTa. [lonstua ¢yHkuuu oTkiavka U (akropoB. OCHOBHBIE JIOMYIICHUS
PErPECCHOHHOTO M KOPPESIMOHHOrO aHainu3a. Kputepuu nmpoBepky 0JHOPOIHOCTH Aucnepcuii. Beibop
BHJIa YPAaBHEHUU perpeccuu, a Takke ompenesneHrne Kod3()(UIMEHTOB perpeccuu M UX 3HAYUMOCTHU C
ucrnosib3oBanueM kpurtepus Creromenta. [lpomeaypa wuckiIoueHuss HE3HAUYMMBIX Ko3(duuneHToB
perpeccun. OnpeaeneHue aeKBaTHOCTH PErPECCUOHHBIX MOJIENIEN € MOMOIIbIO Kputepus duiiepa;

OCHOBHbIE TOJIOKEHHUS TEOpUHM TIIaHUpoBaHUs dkcriepuMeHTOB (I): monHbd  (akTOpHBII
skcniepuMent (I1DD) u obpaboTka ero pezynpraToB. ONTHMaIbHBIE CBONCTBA MATPULIBI MNIAHUPOBAHUS U
CBOMCTBO opToroHansHocTU. OmpezneneHue KodPOUIMEHTOB MOJENel, X 3HAYMMOCTH U IPOBEpKa
a/IeKBaTHOCTHU ypaBHEHUS perpeccuu. CBONCTBO pOTaTabeNbHOCTH MOJHOTO (aKTOPHOTO SKCIIEPUMEHTA;

OCHOBHBIE I0JIO)KEHUS TEOPUH IIaHUpoBaHUs 3kcriepuMeHTOB (I1): opTOroHanbHBIN HEHTpaNbHBII
komno3unmonHeld Tiad (OLIKII) skcnmepumenToB M oOpaboTka ero pesynbTaToB. ObecrieueHue
OPTOTOHAJILHOCTU MAaTpHULbl IUIAHUPOBAHUS U ONPEJCICHUE BEIMYUHBI 3B€30HOrO Iieda. OnpeneneHue
K03 (GUIIMEHTOB MOJENU, UX 3HAYMMOCTH M OIEHKa aJeKBATHOCTU ypaBHEHHUs perpeccuu. Pacuernoe
BBIYHCIICHUE KOOPAUHAT TOYKU ONTUMYyMa (IKCTpPEMyMa);

ONTUMU3ALMS SKCIEPUMEHTAIBHBIX HCCIEAOBaHUN ¢ mnpuMeHeHuem Merona bokca-Buibcona.
OcCHOBHBIE TOAXOJbl K ONTUMHU3ALMU HKCIEPUMEHTAJIBHBIX HCCIEA0BaHUN. ODKCIEPUMEHTAIBHO-
cratuctuyeckuii meton. CTparerust ABIKEHHUS K ONTHUMYMY LieieBoil ¢yHKUMU ((HYHKIMH OTKIHKA)
IPaJUeHTHBIM MeToI0M. KpuTepun TOCTHKEHUS «IIOYTH CTAIIMOHAPHON OOJIACTH» M METOJIbI YTOUHEHUS
MOJIOKEHUSI ONTHUMAIILHOM TOUKH B (JaKTOPHOM MPOCTPAHCTBE.

3. Ilocmpoenue guzuxo-xumuueckux mooeneu:

JTarbl MATEMAaTHYECKOTO MOAenupoBanus. DopMynupoBKa TMIIOTES, IOCTPOEHUE MATEM ATHYECKOTO
OTHCaHus, pa3paboTKa MOJICIUPYIONIErO aIrOpPUTMa, MPOBEPKA aJICKBATHOCTU MOJICIH U UICHTH(HUKAIIHS
WX [MapaMeTpOB, paCYCTHHIC UCCIEA0BAHUS (BBIUUCIUTEIbHBINA IKCIIEPUMEHT);

COCTaBIIEHUE CHCTEM YpPaBHEHHI MaTeMaTH4eCKOrO OMHMCAaHUS MPOIECCOB U pa3paboTka (BbIOOpP)
QITOPUTMOB MX pelIeHUs. BIOYHBIA MPUHLMII MOCTPOEHUSI CTPYKTYPHBIX MATEMATHUYECKUX MOJIENEH.
OO6o001eHHoe OMHMCaHKWe MABMKCHHS TOTOKOB (pa3 B ammaparax C IOMOIIBI0 THIPOIUHAMHYECKUX
MOJIEJIEH, YUYUTHIBAIOIIUX COCPENOTOUYCHHBIE W PACHPEIACICHHbIE HCTOYHMKM BELIECTBA M JHEPrUHU
(TernoTsl). JIokanbHbIE MHHTEHCUBHOCTH MCTOYHMKOB BEIIECTBA U TEIUIOTHI B TOTOKAaX, COOTBETCTBYIOIINE
Pa3IUYHBIM (PU3UKO-XUMHUYECKHX TpolieccaM. OCHOBHbBIE THUITBI YPAaBHEHUH MATEeMaTUYECKOTO OMHCAHUS
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XUMUKO-TEXHOJIOTMYECKHX MPOIECCOB — KOHEYHBIC, OOBIKHOBEHHbIE Ju(epeHIaIbHbe U
middepeHnnanbHbIe ypaBHEHHSI B YACTHBIX MPOU3BOIHBIX;

MaTeMaTHYECKOE MOJEIMPOBAHNE CTALlMOHAPHBIX U JIMHAMUYECKUX PEKUMOB THIPABIMYECKHUX
MPOIIECCOB B TPYOOIIPOBOAHBIX CUCTEMAX, TI00aJbHBIC U IEKOMIIO3UIIHOHHBIE METOIbI PELICHHUS CHCTEM
HEJIMHEWHBIX YPaBHEHHUH, a TaKK€ SBHbIE U HESIBHBIE METOJbl UWCIEHHOIO PELIEHUS CUCTEM
OOBIKHOBEHHBIX UG depeHInaIbHbIX ypaBHeHUH. CocTaBIeHne YpaBHEHUH MaTeMaTHYeCKOTO OTIMCAHHUS
nporecca. [loctpoenne HMHPOPMAIMOHHBIX MAaTpPUI] MaTeMaTHYECKUX MOJEICH Ui BBIOOpa 0OIIero
ITOPUTMA PELICHHS] — MOJIEIUPYIOLIEro alroputMa. Peannsanus anropuTMoB pelIeHHs] HETUHEHHbBIX U
OOBIKHOBEHHBIX JTU(PepeHInaNbHbIX ypaBHeHHH. Omnucanue cranmoHapHbIX pexumoB XTII ¢
IIPUMEHEHUEM CHUCTEM JIMHEWHBIX W HEJIMHEWHBIX YpaBHEHUU. MTepanMOHHBIE AITOPUTMBI pPELICHUS.
[IpumeHeHre METONIOB MPOCTHIX mTepanuii u HetotoHa-Padcona mns momydenus pemenus. [Ipobiema
CXOJMMOCTH Ipoliecca peuieHus. JIeKOMIIO3UIMOHHBIA METOJ PELIEHUS! CIOKHBIX CHUCTEM KOHEYHBIX
ypaBHeHwuid. [locTpoeHrne nHMOPMAIMOHHON MaTPHUIIBI U BEIOOpA ONTHMAIBHOTO AITOPUTMA PEIICHUS
3amaun. [loHsTHE )XECTKOCTH cucTeM AU(QepeHInanbHbIX YPaBHEHUN U KPUTEPUU KECTKOCTU. SIBHBIE
(ObIcTpBle) M HesBHBbIE (MEAJIEHHBbIE) METO/bI peuieHus. Metonapl mepBoro (Merona Jiiiepa), BTOPOTo
(MomuduIpoBaHHbBIE METOIBI Diliepa) U yeTBepToro nopsaka (Meron Pynre-Kyrra). Onenka tounoctu
METO/I0B — omHOOK yceueHus. llepexonHble OMMOKM W OMIMOKM OKPYTJIEHUS IPU YHUCIEHHOM
UHTErpupoBaHuu JuddepeHunanbHbIX ypaBHEHHH. CrocoObl o0ecredeHus] CXOJUMOCTU PpEIIeHUS
3amaun. [IpuMeHeHHe HEesSBHBIX METOJOB [UIsl pEIICHHs JKECTKHX CHCTeM AuQQepeHInanbHbIX
ypaBHeHuH. OmnpeneneHus IIara HWHTETPUPOBAHUSA UTEPALMOHHBIM MeTonoM. MertonoB KpaHka-
Hukonbscona (Meton Tpaneuuii);

MaTeMaTH4YeCKOe MOJICIMPOBAaHUE CTAIlMOHAPHBIX PEKHMMOB TMPOLECCOB TEIUIONepeaun B
IUIACTUHYATBIX M 3MEEBUKOBBIX TEINIOOOMEHHHMKaX. MareMaTudeckoe ONHCaHHe IMPOLIECCOB C
MIPUMEHEHHEM MOJIeJIel UJealIbHOTO CMEIIeHUs W BhITeCHEHHs. BbiOop U rpaduueckoe npeacraBieHHe
aNropuTMOB perieHus. [I[pumeHeHne cTanJapTHRIX METOJIOB BBIYUCIUTEILHOW MaTEMATHKU JJISl PeILIeHUs
3az1a4;

MaTeMaTU4EeCKOe MOJEIUPOBAaHUE CTAllMOHAPHBIX PEKHMMOB IIPOLECCOB  TEIUIONEpeNadnd B
IPSIMOTOYHBIX M NMPOTUBOTOYHBIX TPyOYaThIX TEINIOOOMEHHMKOB, pelieHue 3anaud Komm u kpaeBoit
3aJaud  TpU  UHTETPUPOBAHMM  CUCTEM  OOBIKHOBEHHBIX  AHM(depeHLnanbHbIX  ypaBHEHUH.
MatemaTnueckoe ONMCAHHUE IPOLECCOB C NMPUMEHEHHEM MOJEICH HMIEalbHOIO BBITCCHEHMs. PemieHue
3amaun Komm m kpaeBoit 3amaun. [IpencraBieHne alropuTMOB BBHIYUCICHHH B BUIE WH(DOPMAITMOHHOM
MaTpUIbl CUCTEMbl YPaBHEHUH MaTeMaTUYECKOIO ONMUCAHMA U OJIOK-CXeM pacueToB. MaremaTuyeckoe
onucanne XTIl ¢ mpuMeHeHueM cucteM OOBIKHOBEHHBIX IU(QPepeHIHanbHbIX ypaBHEHUH. OnucaHue
00BEKTOB C pacHpeAeiICHHbBIMH B MIPOCTPAHCTBE napaMeTpaMu. PopMylInpoBKa HayaJbHBIX U KPaeBBIX
yCIOBUM 3amad peuieHus. YuciaeHHbld anroputM 1-ro mopsiaka juist pemeHus 3anadun Komm. Meron
«IIPUCTPENKU» Ul PEIICHNs KPaeBOH 3a1a4H;

MaTeMaTU4ECKOe MOJEIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX C MEIIAJIKOM.
Onucanve MUKpPOKMHETUYECKMX 3aKOHOMEPHOCTEH IPOTEKaHHUS IPOU3BOJIBHBIX CIOXKHBIX XMMHYECKHUX
peakuuii B KMJIKOM (pa3e i1 MHOTOKOMIOHEHTHBIX cucTeM. OIpeneseHre KIIOYEBbIX KOMIIOHEHTOB
CIIO)KHBIX XHMHYECKUX pEaKIHMi C NPUMEHEHUEM METOJOB JIMHEHHON anreOpbl - pPaHrOB MaTpUI
CTEXMOMETPUYECKUX KO3(D(UIMEHTOB peakuuu. MaremaTHuecKoe OMMCaHUEe PEeaKTOPHOIo Ipoliecca ¢
pyOamKkoi s NpoU3BOJIBHON CXEMbI MPOTEKAaHUs XUMUYECKON peakiuu. BbiOop anroputMoB peuieHus
3aJjauyl ¢ MPUMEHEHNEeM HH(POPMALIMOHHON MaTPHULIbl CUCTEMbI YPaBHEHUI MAaTEMAaTHYECKOTO OMMCAHUS U
MPEJCTAaBICHNS AITOPUTMA PELICHHUs C MOMOIIBIO OJIOK-CXEMBI pacyeTa Mpolecca;

MaTeMaTU4YeCKOE€ MOJEIUPOBAHNE HECTALlMOHAPHBIX pEXHMOB IPOLIECCOB B PEAaKTOpax ¢
Memajnkoi. MaTemarnueckass MOCTAHOBKA 3a/layMl JJIsl PEAKIMHM C MPOU3BOJIBHOM CTEXMOMETPUYECKON
cxemoil. DopmynupoBka 3anaun Komm — 3aaun ¢ Ha4aabHBIMU YCJIOBUSIMU. Pa3HOCTHOE IpecTaBIeHNE
cucTeMbl OOBIKHOBEHHBIX Au(depeHnanbHbelx ypaBHeHHH. IlocTtpoenne nH(OpPMAMOHHONW MaTpHIIbI
Ui BeIOOpa airopuTMa pemieHus. I'paduueckoe mpencTaBlieHHEe aJIrOpUTMa pelieHHs B BHJE OJIOK-
CXEMBI pacyera;

MaTeMaTH4YeCKOE MOJICIMPOBAHUE CTAlMOHAPHBIX PEXUMOB B TpPyOUaThIX pEAKTOpax C
MPSIMOTOYHBIM U IPOTHUBOTOYHBIM JIBHMKEHHEM TEIUIOHOCHUTENEH. MaremaTndeckasl MOCTAaHOBKA 3ajauu
JUId pEaKLMM C KOHKPETHOM CTeXMoMeTpuueckod cxemoin. @opmynupoBka 3amgaun Komm — 3amaum c
HAa4YaJIbHBIMM YCJIOBUSIMM M KpaeBOM 3aJaud — 3a7auyd C KpaeBbIMU YCIOBUSMHU. Pa3HOCTHOE
NpEJCTaBICHUE  CUCTEM  OOBIKHOBEHHBIX  JU(QEpeHINATbHBIX  YpaBHEHHIA. IToctpoenue
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WH)OPMALIMOHHBIX MaTpHIl i BeIOOpa anropuTMoB pemieHus. ['paduyeckoe mpencTaBiIeHUe
QITOPUTMOB PEIIICHUS B BUJIE OJIOK-CXEMbI Pacuera;

MaTeMaTHYECKOE MOJICIMPOBAHUE HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B TPYOUaThIX peaKTOpax
Y YHUCIICHHBIC AITOPUTMBl JUCKPETHU3AIMH IS pelieHus cucteMm auddepeHnaibHbIX ypaBHEHHH C
YaCTHBIMHM TPOU3BOJHBIMH. MareMaruueckas IOCTAaHOBKA 3a/Jlauyd JJIsi pPEAKIUU C KOHKPETHOMU
CTEXHMOMETPUYECKOH cxemoi. PopMynHpOBKa HaYaJIbHBIX M IPAaHUYHBIX ycloBuil. /luddepenunanbubie
YPaBHEHUS B YACTHBIX MMPOU3BOHBIX - AIUTUITHYECKOTO, MapabOIMIecKOro U runepOoInIecKOro TUIIOB.
AJNTOPUTMBI pEIICHUs] ypaBHEHUM Napaboirueckoro Tuma. MaTemaTtuyeckas MOJETb XUMHUYECKOTO
MIPEBPALLEHUS B U30TEPMHUECKUX YCIIOBUSX ISl HECTAIMOHAPHOIO IIpoLiecca B TPYOUaThIX ammapaTtax
Y4E€TOM TMPOJOJIBHOTO TIEPEMEIIUBAaHUS M C MPUMEHEHHWEM OJHOIMapaMeTpudeckorl nud@y3noHHOM
MOJIEJH ISl OTIMCAHUS TUPOTUHAMUYECKON OOCTAHOBKH B PEAKIIMOHHOM TOTOKE. AJITOPUTMBI PEIICHUS
B BHJIC CHCTEM HEIMHCWHBIX ypaBHECHUH, a TaKkkKe OOBIKHOBCHHBIX IU((EepeHIHATBHBIX YpaBHEHUN
MIEPBOT0 U BTOPOTO MOPSIIKOB;

MaTeMaTH4YeCKO€  MOJEIMPOBAHME  CTAllMOHAPHBIX  PEKMMOB  IPOLIECCOB  HEMpPEpPHIBHON
MHOTOKOMIIOHEHTHOM  pexkTu(ukanuu U  abcopbuuu. MaTemaTuueckoe ONHMCaHHWE IIpoliecca
MHOTOKOMIIOHEHTHOM pekTu(dUKaluM B TapenbuaToil kosioHHe. MoaenupoBaHue (a30BOro paBHOBECHS U
Ipolecca Macconepeauy Ha Tapeakax B MHOTOKOMIIOHEHTHBIX CUCTEMax. Y4eT TEeIJIOBBIX OalaHCOB Ha
Tapenkax TMpU MOJICTUPOBAHUM TIpollecca B PEKTU(PHUKAIMOHHON KOJIOHHE. J[eKOMITO3UIIMOHHBIN
QITOPUTM pacyeTa Ipoliecca PEKTUPHUKAMU B KOJOHHOM amnmapare. MareMaTudeckoe ONMCaHue
mporecca MHOTOKOMIIOHEHTHOW aOCOpOIIMM B HAcaJO4YHOW KoJIOHHE. MoaenupoBaHue mporecca
MHOTOKOMIIOHEHTHOM MaccoTepeadynd B CEKIMSIX HACAJOYHOW KOJOHHBI. AJITOPUTM PEIICHHS KPacBOil
3a/1auM JUIsl MOJITMPOBAHUS ITpoliecca abcopOLMy B HACaI0YHOM KOJIOHHE.

OcHogbl onmumu3ayuy XUMUKO-mexHoJ102U4eCKUX NPOYeccos:

perieHue 3a7a4 ONTUMHU3AINN C TEPMOJWHAMUYECKUMH, TEXHOJOTHYECKUMHU, SKOHOMHUYECKHMH,
TEXHUKO-DJKOHOMHUYECKUMH W  JKOJOTHMUYECKUMH  KPHUTEPUSAMH  ONTUMaIbHOCTH. OnTUMaIbHBIC
pecypcocoeperatomue XTII. Beibop kputepueB ontumanbHOCTH (1iesieBbIX GyHKIUMH). DopmyaupoBka
MHOTOKPUTEPHAILHON 3afaun onTtuMu3anui. OCOOCHHOCTH PEeIIeHUs ONTHMH3aMOHHBIX 3amad XTI
IpU HAJIMYUU HECKOJBbKUX KPUTEPUEB ONTUMAIbHOCTH, OBPAXKHOM XapakTepe ILeNeBoN (QyHKIUU U
HAJIMYUM OTpaHuYeHHi 1-ro u 2-ro pona;

QITOPUTMBl OJJTHOMEPHOW M MHOTOMEPHOM ONTHUMM3alUMHd. MeToapl CKaHUPOBAaHUS, JOKAIM3aLNU
JKCTpEMYMa, 30JI0TOro cedeHus M uucen PuOOHAuM B cilydyae OJHOMEpPHOM omTuMM3anuu. MeTosl
MHOTOMEPHOM ONTHMH3ALMU HYJIEBOIO, IEPBOrO M BTOPOTrO MOPsAAKOB. CHMILIEKCHBIE, CIydailHble U
IpaJeHTHbIE METOIbl MHOTOMEPHOM onTUMH3aluu. MeToa mTpadHbIX (yHKIIHA.

5. 3aknouenue:

IIpUMEHEeHHE KOMIbIOTepHbIX Mozenerd XTIl mpu npoekTupoBaHUM XUMUYECKUX MPOU3BOJACTB — B
CAIIP. 3amaum cucreM aBToMatm3upoBaHHOro mnpoektupoBanus (CAIIP) u cTrpykTypa cuctem
KOMIIBIOTEpHOTO TpoekTupoBanHus. WHpopmannonHoe u wmarematuueckoe obOecrneuenue CAIIP.
ABTOMAaTH3UPOBAHHOE IMPOEKTUPOBAHUE C TPUMEHEHUEM KOMITbIOTEPHBIX Mojeneit X TII;

NpuMeHeHne KoMnbproTepHbIX Mojieneit XTI npu ynpaBneHrn TEXHOJOTMUECKUMU ITPOLIECCAMU — B
ACVYTIIL. Kommnerorepaoe mozaenupoBanue XTIl B pexume peanbHOro BpeMeHU. CHUCTEMBI MPSIMOTO
1 (ppoBOro (KOMIBIOTEPHOTO) YIIPaBICHHs TEXHOJOTHYECKUMU MpoieccaMu. OCOOCHHOCTH peann3aiuu
komnbloTepHbIX Mozeneid XTIl B aBTOMaTU3MPOBAHHBIX CHUCTEMAX YIPABICHUS TEXHOJIOTMYECKUMHU
npoueccamu (ACYTII).

O0beM y4eOHOM M CUNIIIHHBI:

Ounas ¢popma:

Bunsl yueOHOM paboThI B B
3aYeTHBIX | aKa/eM. yacax
eIMHUIaxX

OO0mas Tpyr0eMKOCTh TUCHHUILIMHBI N0 y4eOHOMY 3,0 108

NJIaHy
AyauTOpPHBbIE 3aHATHS: 1,33 48
Jlexumm (JIek) 0,89 32
JlaGopatopusie 3ansaTus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 1,66 60
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Jlpyrue BHJIbI CAMOCTOSATENBHOM PabOThI 1,67 60

Buja koHTpoJIsi: 3a4eT/IK3aMeH - 3auer ¢
OLIEHK O

3aounHas gopma:

Bunsl yaeOHOM paboThI B B

3QUETHBIX | aKaJeM. yacax

SMHHIIAX
OO0masi TPy10eMKOCTh TUCHHUILIUHBI M0 Y4eOHOMY 3,0 108
IUIAHY
AyIUTOPHBIE 3aHATHSI: 0,45 16
Jlexuu (JIek) 0,28 10
JlabopaTtopusbie 3ansatusi (J1ab) 0,17 6

CamocrosiTesannasi padora (CP): 2,44 88
Jlpyrue BHIIBI CAMOCTOSTENBHONW PabOTHI 2,44 88

Bua koHTpoJs: 3aueT/3K3aMeH 0,11 3auyer ¢
OLIEHKOi1
(4)

AHHOTAIUA Y4eOHOH NMPOrpaMMbl 1M CHUIIMHbI
«JIabopaTopublie padorsl no pusndeckoii xumun» (b1.B.0/1.16)
Lenp AUCHMIUIMHBI — O3HAKOMHTH H  PACKPBITh BO3MOXXHOCTH OCHOBHBIX  0a30BBIX

IKCIIEPUMEHTAIIBHBIX METOJ0B (U3MYECKOW XWMHH, HAyYUTh CTYACHTA BUIETh OOJACTH W TIPEICITBI
MPUMEHEHHSI ITHX METOJIOB HCCIEAOBaHUS, YETKO TMOHUMATh HMX MPUHIUIUATIBLHBIE BO3MOXXHOCTH U
OTpaHMYEHUS MPU PEIICHUU KOHKPETHBIX AKCIIEPUMEHTAIbHBIX 3a/1a4.

B pe3yabTaTe H3yyeHUs: IMCHUNIMHBI 00yYAIOIIMIACS 10 MporpaMMe 0aKajaaBpuaTa J0JI/KeH

Obnadams cnenyronumu npodeccunoHanbHbIME (I1K) komneTenusamu:

CHOCOOHOCTBIO IPOBOJIUTH CTAHJAPTHBIE U CEPTU(UKALMOHHBIE UCTIBITAHUS MAaTepUANIOB, U3AETUI
1 TexHojorunueckux mporecco (ITK-17);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI OCHOBHBIX (PU3HUECKUX TEOPHUH AJISl pEelIeHUs BO3ZHUKAIOIIUX
(buznueckux 3a7a4d, CaMOCTOATEIbHOTO MPHOOpeTeHUsT PU3NUECKUX 3HAHUMN, /U1 TOHUMAHUS TPUHIIUIIOB
paboTel TpUOOPOB U YCTPOICTB, B TOM YHCIIEC BBIXOJSIIMX 3a Mpe/ieibl KOMIIETEHTHOCTH KOHKPETHOTO
nanpasienus (ITK-19).

3namo:

MPUHIIMIBI pa0OTHI U CXEMBI UCIOJIb3YEMbIX U3MEPUTEIBHBIX YCTAHOBOK;

BO3MOXHOCTH METOJIOB CIEKTPOXUMHUHU Uil MPOBEIACHHUS Ka4eCTBEHHOTO U KOJHWYECTBEHHOTO
aHaJIM3a XUMHUYECKHX CHUCTEM, OTIPE/IeNICHUs] TEPMOJMHAMUYECKAX CBOMCTB XUMUYECKUX BEIECTB;

KOHJIYKTOMETPUUECKUNH U TOTEHIIMOMETPUUYECKUH METOJAbl HAXOXKACHUS TEePMOJIMHAMHUYECKUX
XapaKTEePUCTUK IEKTPOIUTOB (AKTUBHOCTEH U KOI(PPHUIIMEHTOB aKTUBHOCTH, KOHCTAHTHI AUCCOIHAIINH,
TEPMOJIMHAMHYECKHUX XapaKTEPUCTUK PEAKIUN);

(U3MKO-XMMHUYECKHE METOJbl UCCIEOBaHMS U aHainu3a (a3oBbIX pPABHOBECHl B OJIHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMax, YT MOCTPOEHHS (Pa30BBIX AUATPAMM COCTOSHUS;

AKCMIEPUMEHTAJIbHbIE METObl U3YyYeHUS KUHETUKA XUMUYECKUX peaklui, crocoObl onpeaencHus
KOHCTaHT CKOPOCTEH U MOPsIIKA XUMHUYECKUX PEaKIIHil.

KaJOpUMETPUUECKUE METOIbl OINpEAeTeHHs] TeIIOEMKOCTH, TEeIMJIOBBIX A(PPEKTOB U IPYTHX
TEPMOXUMHUYECKHX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemy:

MIPUMEHSITh TEOPETUUYECKHE 3HAHUS U JKCIIEPUMEHTAIbHBIE METOJbI MCCIENOBaHMs (rusnueckon
XMMHH TIPU pEIIeHUH MPOo(ecCHOHANBHBIX 3a1a4;

chopMmynupoBath mpobaemMy U 000CHOBATh BBIOOP AKCHEPUMEHTAIBHOTO METOJa WCCIIEIOBAHUS,
MTOCTABUTH LIEH U 33/1a4l ¥ HAMETHUTbH ITyTU UX TOCTHKEHUS;

MPOBECTH MATEMATUYECKYI0 00pabOTKYy SKCIEPUMEHTAIBHBIX JAHHBIX Ha 0a3e TEOpeTHYEeCKHUX
3HaHUH 10 PU3NUECKON XUMUHY;
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NPEJCTaBIATh JaHHbIE J1a0OpaTOpPHOTO HCCIeNOoBaHUA B rpaduueckoil ¢GopMe M Ha OCHOBE
MOJIy4EHHBIX 3aBHUCHUMOCTEH OIPENeNATh COOTBETCTBYIOIINE TEPMOJMHAMUYECKHE M KHHETHUECKHUE
XapaKTePUCTUKH XUMUYECKON CHCTEMBI U XUMHUYECKOTO MPOIECCa;

NPOBOJMUTh AHAJIM3 M KPUTHYSCKA OIICHUBATH IOJYYCHHBIC OKCICPUMCHTAIBHBIC JaHHBIC,
00001maTe 1 fenaTh 000CHOBAaHHBIE BHIBOIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

KOMILJICKCOM COBPEMEHHBIX 3KCHEPHUMEHTAJIbHBIX METOJOB (H3MUYCCKOH XHMHUH [UIS pCIICHHS
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

HKCTIEPUMEHTATBHBIMHI METOJIAMH MCCIIEIOBAHUS COCTOSIHUSL XHMMUYECKOTO PAaBHOBECHUS M KHHETUKU
XHMHUYECKOTO TIpoIiecca.

npueMaMud O0OpaOOTKH TOJYYCHHBIX OMBITHBIX JAaHHBIX JUIS BBISIBICHHS W yCTAHOBJICHHSI
B3aMMOCBSI3€ MKy TEPMOANHAMHYECKUMH CBOMCTBaMU M (pU3MYECKUMHU MTapaMeTpaMH Mpoliecca;

3HAaHUSIMH OCHOBHBIX 3aKOHOB (PM3MYECKOW XHMHU JUIS COJEpPXKATelIbHON WHTEpIpeTannuu
MOJTyYEHHBIX SKCIIEPHUMEHTAIBHBIX PE3yIbTaTOB.

Kpartkoe conepxanue 1ucuMnJIuHbI

[Mpumenenue METOIOB (U3UKO-XUMHYECKOTO WCCIIeIOBAaHUS JUTSt
TEPMOTMHAMHYECKUX U KHHETHUECKUX XapaKTEPUCTHK XMMUYECKUX CUCTEM.

CnexkTpoxuMH4ecKne MeToAbl HcciaeaoBaHusi. KauecTBeHHbI aHaM3 BemiecTBa (OmpeaecHne
MEXBAJICPHBIX  PACCTOSIHWH, MOMEHTOB HMHEpUUH Moyekyn). OmpeneneHne  KOJIHMYECTBEHHBIX
XapaKTePUCTHK (CTETICHW IUCCOIMAIIMA W KOHCTAHTHl UCCOIMAIMU DIIEKTPOJIMTOB, TEIUIOEMKOCTH
BEIIIECTBA).

DJIeKTPOXMMHYECKHEe MeToAbl HccienoBanus. Konaykromerpusi. OnpenereHne KOHCTAHTHI
JMCCOTIMANMU  CITA00TO DJIEKTPOJIUTA, CTETICHW JWCCOIMAINH, JIIEKTPHYECKOW MPOBOIUMOCTH TIPH
O0eCKOHEeUYHOM pa30aBlieHMH KOHAyKTOMeTpuueckuM MmetonoM. Ilorenumomerpusi. OmpeneneHue

OTIpEICTICHUS

TEPMOJAMHAMHUYECKUX XapaKTEPUCTUK XUMHUYECKOUW DPEaKIuu (ArHO, ArGO, A,S°), TEMIIEPATYPHOTO

koappurmenta DJIC (dEO/ dT ), craumaprroit DJIC (E°), u3ydeHue BIAHMSHUS NOOABOK HAa MOTCHIIHAI

ANEKTPOIa.

®a30B0e paBHOBeCHE B OJHOKOMIIOHEHTHBIX cHcTeMaX. DU3NKO-XMMHYECKHHA aHAJM3.
N3ydeHune 3aBUCUMOCTH CBOMCTB CHCTEMBI OT €€ cocTaBa. Kpuble oxnaxaeHus. OnpeneneHue cocraBa
IBTEKTHYECKOH cMmecH. [locTpoeHne auarpaMm KUTNIEHUS M TAarpaMM IJIAaBKOCTH JJI1 OMHAPHBIX CHCTEM.
OrpaHrdeHHasi paCTBOPUMOCTh B TPEXKOMITOHEHTHBIX CHCTEMaXx.

XumMnueckoe paBHoBecHe. OnpeneneHUe KOHCTAaHThI XMMHYECKOTO PABHOBECHS M TEIJIOBOTO
s dexTa XUMHUIECKOH peaKkIuy Ha IPUMEPE PEaKIMi pa3IoKEHUSI.

Tepmoxumusi. Kanopumerpusi. OrmnpenereHne TEIUIOEMKOCTH BEIIECTB  KaJOPUMETPHUUYECKUM
METOJIOM.

O0bem yueOHOH TUCHUIINHBI:

Ounas dopma:

Bcero 4 cemecTp 5 cemecTp
Buab1 yueoHoit padoThbi 3ad. e1./aK. 3ad4. eJ./aK. 3a4. eJ./aK.
yac yac qac
e TPYA0CMKOCTS 4,0/144 20/72 20/72
JAUCIHHUIIMHBI 110 Y4eOHOMY ILIAHY
AYIUTOPHBIE 3aHATHSI: 1,78/ 64 0,89/32 0,89/32
JlabopatopHsie 3ansTus (J1a0) 1,78/ 64 0,89/32 0,89/32
CamocTosiTeibHast pa6ora (CP): 2,22 /80 1,11/40 1,11/40
Bujx koHTpOJIsI: 3aUeT/IK3aMeH - 3a4er 3a4er
3aouHas gopma:
Bceero S cemecTp 6 cemecTp
Bunel yueoHoii padoTni 3a4. ¢1./aK. 3a4. eJI./ax. 3a4. eJ./aK.
qac qac qac
i TPYAOEMKOCT 4,0/ 144 20/72 20/72
JAUCIHHUTIJIMHBI 10 Y4e0HOMY ILUIaHY
AyIMTOpHBIE 3aHATHS: 1,0/36 0,5/18 0,5/18
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Jlabopatopusbie 3ausaTus (J1a0) 1,0/36 0,5/18 0,5/18

CamocTosiTeibHasi padora (CP): 2,8/100 15/54 1,3/46

Buja koHTpoOJIA: 3a4eT/3K3aMeH 02/8 3auer 3auer
’ (0,1/4) (0,1/4)

AHHOTaIUsA Y4eOHOI MPOrpaMMbl AU CHHUILIMHBI
«J/IabopatopHble padoTsl o oprannyeckoi xumunw» (b1.B.0O/1.17)

Hesab ucHMIVIMHBI — TproOpeTeHre 00yJIaloNIMMICS OCHOBHBIX HABBIKOB CHHTE3a OPTraHHMYECKUX
BEIIECTB.

B pesyabTaTe ndyueHusi AMCUMIJIMHBI 00y4alOLIUICA 10 MporpaMMe 0akajiaBpuaTa 10JI/KeH

Obaaoams crienyromumu npodeccuonanbabiMu (ITK) kommeTeHIsIMu :

CTIOCOOHOCTBIO TUTAHUPOBATH M IPOBOIUTH (PU3UUECKUE U XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
00paboTKy UX pe3ylIbTaTOB U OI[EHUBATh MOTPEHIHOCTH, BBIIBUTaTh FMIOTE3bl YCTAHABIUBATH I'PAHUIIBI
UX MPUMEHEHUs, IPUMEHATh METO/Ibl MaTEMAaTUYECKOT0 aHallu3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U
aKcrepuMeHTanbHoro uccienoBanus (I1K-16)

TOTOBHOCTBIO HCITIOJIb30BATh 3HAHUSI CBOWCTB XMMHUUYECKUX AJIEMEHTOB, COEAMHEHUN U MaTepHalloB
Ha UX OCHOBE JIJIs pelieHus 3a1a4 npodeccuonansHoi aesrenprocty (I1K-18)

TOTOBHOCTBIO M3Y4aTh HayYHO-TEXHUYECKYIO MH(OPMAIHIO, OTEUECTBEHHBIH U 3apyOEKHBIM OIBIT
no Tematuke uccienosanus (I1K-20).

3namo:

TEXHUKY 0€301IaCHOCTH B JIaOOPAaTOPUU OPraHUYeCKOW XUMHUH;

MIPUHIIMUIIBI 0€3011aCHOT0 0OpaIIEHHS C OPraHUYECKUMHU COEIMHEHUSIMU;

METO/IbI ¥ BUJIbI XpOMaTOorpaduu Uit ONpeIeNIeHNs] COCTaBa PEaKIMOHHON CMECH;

TEOPETUYECKHUE OCHOBBI CIIOCOOOB BBIJICNICHUS, OYHUCTKM U HWICHTHUQHUKAIMN OPTraHUYECKUX
BEIIIECTB;

9KCIIEPUMEHTANIbHBIE METO/Ibl MPOBEJICHHUS OPraHUYECKUX PEAKIUH, MPOTEKAOIUX MO PA3INYHBIM
MeXaHU3MaMm;

OCHOBHBIE 00II1E METOJUKH B3aMMHOM TpaHC(hOpMalUU KIACCOB OPraHUYECKUX COEANHEHHI.

Ymemo:

IIPUMEHATh TEOPETUYECKUE 3HAHUS U IKCIEPUMEHTAIbHbIE METOJbl MCCIEIOBaHUs OpPraHMYeCKOn
XMMUU TP pelIeHnH NMpo(hecCHOHAIBHBIX 3a/1a4;

copmynupoBatk npobiaeMy M 00OCHOBaTh BbIOOp MPUOOPOB M 3KCIEPUMEHTAIBHBIX METOJIOB
UCCIIEIOBAHUS, IOCTABUTh LIEJIH U 3314l U HAMETHUTD ITyTH MX JOCTUKCHUS;

CHUHTE3UPOBATh COCIMHEHMS IO MIPEUIOKEHHON METOINKE;

IIPOBECTH BbIIEJICHNE U OYMCTKY CUHTE3UPOBAHHBIX BELIECTB HA OCHOBE TEOPETUUECKUX 3HAHUMN 110
OpPraHU4eCcKON XUMUH;

BBIOMPATH PALMOHANIBHBINA CIOCOO BBIJENEHHS U OYMCTKHA OPIraHUYECKOTO COSIUMHEHHUS;

IIPEJCTaBIATh JaHHbIE JAOOPATOPHOI'O MCCIEI0OBAHNUS B BHJIE TPAMOTHO O()OPMIIEHHBIX METOIHK;

IPOBOJUTh AHAIU3 M KPUTHYECKH OLEHHBATh [IOJIyYCHHbIE SKCIEPUMEHTAJbHbIE JaHHBIE,
00001m11aTh 1 JesaTh 000CHOBAaHHBIE BBIBOIbI HA 0a3e NPOBEIEHHBIX OIBITOB;

BbIOpaTh c0co0 MAEHTU(PUKALNN OPraHUYECKOTO COEMHEHUS.

Braoemy:

KOMIUIEKCOM COBPEMEHHBIX SKCHEPUMEHTAJIbHBIX METOJO0B OPraHUYECKOW XUMHUU Ui pPELICHUs
KOHKPETHBIX MCCIIEIOBATENIbCKUX 3a/1a4;

HKCIEPUMEHTAIBHBIMU METOJJAMU TIPOBE/ICHUS OPraHUYECKUX CUHTE30B.

OCHOBHBIMHM METOJJAMU UACHTU(HUKAIIMM OPIaHUUYECKUX COSTUHEHU I

npueMamMu 00paOOTKH U BbIJIEIEHHUS] CHHTE3UPOBAHHBIX BEILIECTB;

3HAaHUSIMH OCHOBHBIX 3aKOHOB OpPraHMYECKOW XUMHUHU Ui COJIepXKaTeIbHON HHTepIpeTanu
MOJIy4EHHBIX 3KCIIEPUMEHTAIbHBIX PE3yIbTaTOB.

Kparkoe conep:kanue 1uCHMILINHBI

be3onacHble preMsbl 1 paBuiia paboThl B 1a00OPaTOPUN OPraHMYECKOW XUMUH.

OOmue mertonsl pa®oThl B Jsaboparopun opranuueckoil xumuu. Ilocynma, Hambornee wacto
npuMensiemas B naboparopun. Harpesanue. Oxnaxaenue. [lepemermmBanne. MeTo bl HACHTUDUKALMN U
OUYUCTKH OPTraHMYeCKUX BelecTB. MaeHTH(duKaus OpraHnYecKUx BEIIECTB MOCPEACTBOM Pa3IMYHBIX
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BunoB xpomarorpapuu (TCX, xpomatorpadus Ha Oymare, noHooOMeHHass xpomarorpadus, BOKX),
TEeMIIepaTyphl TUIABJICHUS U pePpakTOMETpUH. MeETObl CIEKTPaTbHONW MICHTU(UKAIUN OPraHUYECKUX
COCIMHECHUM.

Ilenn u 3agaum 3KCIEpUMEHTa B OPraHMYECKOM CHHTE3€. TeopeTHdecKHMe OCHOBBI Ipoliecca.
Brei6op ycnmoBuii peaknmu. Pacuer cunTeza. OOmue mnpaBuia TOJATOTOBKM M IPOBEICHUS CHHTE3A.
Texnuka Oe3omnacuoctu. [Ipubop st mpoBeneHust cuHTe3a. [IpoBenenue ombita. KoHTponb 3a XomoM
peakuuu. Bpinenenue, ouncrka M aHanu3 npoaykra. CHHTE3bl BELIECTB PA3JIMYHBIX KJIACCOB
OpraHMyecKux coeAuHeHu. [IpoBeneHne 3KCIepUMEHTAIIBHBIX METOJIOB UCCIEI0BAHUS PEAKIIU.

[IpoBenenue peakuuii, IPOTEKAOUIUX 10 MEXaHU3MAM:

HYKJICO(PHUITBHOTO 3aMeIIeHHs — CHHTE3 TaJIOT€HAIKAHOB;

HYKJICO(UIPHOTO TPUCOCIMHEHUS — CHUHTE3 CIOXHBIX J(PHUPOB KapOOHOBBIX KHCIOT, AMHJIOB
KapOOHOBBIX KHCIIOT, 230TCOJIEPKAIIUX ATBJCTHAOB U KETOHOB;

ANIEKTPO(UIIBHOTO 3aMENIEHHS B apOMaTHUYECKOM pPsIy — PEaKUUu HUTPOBAHUs, OPOMHUPOBAHMS,
Cynb(pUPOBAHNUS;

peaxkuuii AMa30TUPOBAHUS U A30COUYETAHMUS;

peakiuii OKUCIIEeHHs (CUHTE3 alleToHa, 1,4-0eH30XuHOHA, OCH30MHON KUCIIOThI) U BOCCTAHOBJICHHUS.

O0beM yueOHO T CHUTITHHBI:

Ounas dopma:

Bunel yue6HOM paboTh B B
3aYETHBIX aKageM.
CIMHUTIAX gacax

OO0masi Tpya0eMKOCTh [IMCHUILIMHBI 10 Yy4eOHOMY 40 144

TJIAHY '
AyIUTOPHBIE 3aHATHSI: 2,22 80
Jlexuunm (Jlek) - -
[Tpaktrueckue 3ansarus (113) - -
JlabopaTtopus 3anstus (JIad) 2,22 80
CamocrositesibHas padora (CP): 1,78 64
Bua koHTpoOJIs: 3a4eT / IK3aMeH 3auer ¢
) OLICHKOM
3aouHas popma:

Byl yue6HO#M paboThI B B
3aYETHBIX aKazeM.
eIMHULIAX qyacax

O0masi TpPyAoeMKOCTh /JAUCHUILIMHBI 10 Y4eOHOMY 40 144
TUIAHY '
AyIMTOPHBIE 3aHATHS: 0,39 14
Jlexuunm (JIek) - -
ITpaktuueckue 3ansatus (113) - -
JlaGopaTtopus 3ausTus (JIad) 0,39 14
CamocrositesbHas padora (CP): 3,5 126
Bua koHTpoJs: 3a4eT / IK3aMeH 3ader ¢
0,11 OIlEHKOMH
(4)

AHHOTaNUA Y4eOHOH MPOrpaMMbl JHCHHUILIMHBI
«I'pynnoBoii u Texanveckunii ananans ronaus» (51.B.0/1.18)

Hear IHCHMIUIMHBI — TNPHOOpETCHHE OOYYAIONIMMHUCS OCHOBHBIX HABBIKOB OIPEACICHUS
TPYIIOBOTO COCTaBa TBEPABIX W JKUJKUX TOPIOYUX HCKOMAEMBIX M IIOKa3aTeliell COKPaleHHOTO
TEXHUYECKOTO aHaJIH3a.

B pe3yibTaTe n3yyeHus JUCHUTIMHBI 00YYAKIIHIICSA M0 MPOorpaMMe 0aKajaBpHUaTA T0JIKEH |

Obnaoams cnenyromumu  obmenpodeccnonansueiMu  (OIIK) u  mpodeccuonansasiMu  (I1K)
KOMIICTCHITUSIMHU:
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TOTOBHOCTHIO HCIIONB30BaTh 3HAHWS O CTPOCHWH BEINECTBA, MPHUPOJC XUMUYECKOH CBS3M B Pa3TUUHBIX
KJIacCaxX XMMUYECKUX COCIMHEHUN I NOHMMAHUs CBOMCTB MAaTepUaIOB U MEXAHU3Ma XMMUYECKUX IPOLIECCOB,
IpoTeKaroIuX B okpyxatorieM Mupe (OIK-3);

CIIOCOOHOCTBIO TIPOBOJIMTH AHAIM3 ChIPhs, MATEPHATIOB M TOTOBOM MPOIYKIIMH, OCYIIECTBISITH OLCHKY
pe3ynbraroB anammsa (I1K-10);

TOTOBHOCTBIO TIPOBOJIUTH CTAHJAPTHBIC M CEPTU(DUKANMOHHBIC HCIIBITAHHSI MAaTEPUAIIOB, U3JICTHI 1
TexHoJioruueckux nporeccos (ITK-17);

TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUE CBOMCTB XMMHYECKUX JIEMEHTOB, COCIMHEHUN W MarepuaioB Ha UX
OCHOBE JijIs1 perieHusI 3a/1a4 npodeccroHabHo aesrerbHocTH (TTK-18);

TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHMYECKYI0 HH(OPMAIMIO, OTCUYECTBEHHBIM M 3apyOS)KHBIA OIBIT O
temaruke uccienobans ([K-20).

3nams:

—COCTaB U (PU3HKO-XMMHUYECKHE CBOMCTBA MPUPOTHBIX SHEPTOHOCUTEIICH;

—TCpPMOJMHAMUYECKUE W KHUHETHYCCKUE 3aKOHOMEPHOCTH TIPOIECCOB  TEPMOJIECTPYKIIUU
YTIEPOCOAEPIKAIINX BEIIECTB;

—Hay4HbI€ OCHOBBI (PU3UKO-XUMUYECKUX MTPOIIECCOB MEePepabOTKH MPUPOTHBIX SHEPTOHOCUTEIIEH;

Ymems:

—OTIPEJICNIATh 10 JTAHHBIM METOJ0B (PM3UKO-XHUMHUYCCKUX AHAIU30B CBOWCTBA TBEPIBIX U KUIKUX
TOTUTHB, MTPEAIOJIAraTh HX CTPYKTYPY;

—CaMOCTOSTENIBHO OLIEHUBATh MPEIoiaraeéMble Crioco0bl NepepaboTKU TOILINBA,

Braodemn:

—HaBBIKAMU OIPEJICIICHHSI TPYITIOBOTO COCTaBa TBEPBIX TOPIOUNX HCKOITAEMBIX;

—HaBbIKaMU J1aOOPATOPHOTO ONpE/IENIeHUs MTOKa3aTeaeil KpaTKOro TEXHMUECKOTO aHan3a FropIoYnX
HCKOIIAeMBIX;

—HAyYHBIMH OCHOBaMH CIIOCOOOB TIepepabOTKH MPHUPOJIHBIX SHEPTOHOCHTENCH NpPH pPEIICHUH
TUIMOBBIX MPO(EeCCHOHANBHBIX 33/a4, a TaKXKe HAXOAWTh CIOCOOBI pEeHIeHWH 3a/]ay, BBIXOASIIMX 3a
npeienbl KOMIETEHTHOCTH KOHKPETHOTO HANpaBJIeHHUS;

Kpatkoe cogep:kanue JMCHUILTHHbI:

Monaynb 1. Texundeckuii aHaau3 TBEPABIX TOPIOUUX UCKOTIAEMBbIX.

Omnpenenenre BECOBBIM CITIOCOOOM BIIAKHOCTH TOP(POB M OYPHIX YIIICH.

Omnpenenenre BbIX0AA JETYYUX BEIIECTB U CIIEKAEMOCTH YIJICH.

Omnpenenenue 30IbHOCTH TOPPOB U OYPHIX yriei.

Moaynb 2. I'pynnoBoi aHainu3 TBEPIAbIX TOPIOYUX UCKOTIAEMBbIX.

Omnpenenenne BbIX0Aa TYMUHOBBIX KUCIOT TOPGOB U OYphIX YIIeH.

Omnpenenenue BbIXoaa OUTYyMOB U3 TOPPOB U OypBIX yTiIeH.

Omnpenenenre BUIa U KOJUYECTBA (DYHKIIMOHAIBHBIX TPYIII T'YMUHOBBIX KUCJIOT.

Mopyns 3. I'pynnoBoii aHanu3 HedTH.

Omnpenenenre aHUIMHOBBIX TOUEK HE(DTAHBIX (QPAKIIHIA.

Mertox n-d-M omnpenenenus GU3HUECKUX MOKa3aTeneld HeQTIHBIX (HpaKInii.

CTpyKTypHO-TPYIIOBOM aHamu3 HEDTH.

O0beM y4eOHOI TN CHUIIMHBI:
Ounas dopma:

" B 3aueTHBIX B akanem.
Buner yue6HOM paboTh

eIMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4e0HOMY IIAHY 2,0 72
AyIUTOpPHBbIE 3aHATHS: 1,0 36
Jlexiuu (JIek) - -
[TpakTueckue 3anstus (113) - -
JlaGopatopus 3ansatus (J1ab) 1,0 36
CamocrositesbHas padora (CP): 1,0 36
Buja koHTpOJIA: 3a4eT / IK3aMeH - 3auer
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AHHOTAUMs y4eOHOIi MporpaMMbl AU CHUILIHHBI
«BbIcokOoTeMIEepaTypHas mepepadoTKa yriepoacoaep:kamero coipbs» (b1.B.0O/1.19)

Henp aUCHUNJMHBI — TPHOOpPETEHHE OOYYAIONMIMMHKCS OCHOBHBIX HABBIKOB TMOJIy4CHHS
YIJICPOJAHBIX HAHOMATEPUAIOB, TPOBEICHHS TMpoiecca OOXKHra MPecc-MOPONIKOB B JIA0OPATOPHBIX
YCIIOBUSIX, pacceBa U pa3Molia YIJIEepOJCOJEPIKAIIEro ChIPbs Ul MOIYYEHHUS MPECC-NOPOIIKOB; OLIEHKH
BO3MOXKHOCTH  MPUMEHEHHUS  ChIPHEBBIX  MATEPUAIOB Ui MOJYYCHHS  YIJIepOJ-YTIepOIHbIX
KOMIIO3UIIMOHHBIX MaTEPHAIIOB.

B pe3yibTaTe H3yueHusi AUCHUIJIMHBI 00YYAKOUIUIiCS 10 MPorpaMMe 0aKaIaBpUAaTAa J0JIKeH |

Obnaoams cnenyronumu npodeccuoHanbHpiME (ITK) KoMneTeHIusIMH

CIIOCOOHOCTBIO TIPOBOJIUTH AHAIM3 ChIPhs, MATEPHATIOB M TOTOBOM MPOIYKIIMH, OCYIIECTBISITH OLECHKY
pe3ynbraroB anammsa (I1K-10);

TOTOBHOCTBIO TIPOBOJIUTH CTAHJIAPTHBIC M CEPTU(DUKANMOHHBIC HCIIBITAHKS MAaTCPUAIIOB, U3JICTHI 1
TexHosiornyeckux mpoueccos (ITK-17);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMUE CBOWMCTB XUMHUYECKHMX 3JIEMEHTOB, COSIMHEHWI M MaTephalioB HA WX
OCHOBE JIjIsI peleHws 3a1a4 nmpodeccronanmsHoi AesresaocTh (TTK-18);

TOTOBHOCTHIO W3ydaTh HAYYHO-TEXHHYECKYI0 WH(OpPMAIWIO, OTEYECTBEHHBIM M 3apyOCKHBIA OIBIT IO
temaruke uccienoBanws (IK-20).

3name:

—OCHOBHBIE IMapaMeTPhl padOTHI TEXHOJOTUYECKOTO 000PY/I0BAHMUS;

—Hay4HbI€ OCHOBBI (PU3UKO-XUMUYECKUX TPOIIECCOB MOTYISHUS YTIAEPOIHBIX MaTEPHAJIOB;

—TpebOoBaHus, MPEABABISIEMBIC K CHIPIO U TIOJIy9aeMbIM MPOIYKTaM; aCCOPTUMEHT BBIMTyCKaeMOM
TIPOTyKIIMH;

—COCTaB U (PU3UKO-XMMHUYECKHE CBOMCTBA YIIIEPO/ia U YIIEPOIHBIX MaTEPUAJIOB;

—TEPMOJMHAMHYECKHME M KHHETHYECKHE 3aKOHOMEPHOCTH TIPOIIECCOB  TEPMOJECTPYKIIMH
YTJIEPOICOAEP/KAIINX BEIIECTB;

—Hay4YHble OCHOBBI (PU3UKO-XUMHUUYECKUX MTPOLIECCOB MOTYUESHHS YIIIEPOIHBIX MaTepUasoB;

—TEPMOJMHAMMYECKME M KHHETHUYECKHE 3aKOHOMEPHOCTH IUIa3MOXMMHUYECKHX IPOLIECCOB
nepepaboTKH yriepoAcoepKalluX BEIIeCTB;

Ymemns:

—CaMOCTOSITEIbHO OLIEHWBAaTh MPEAIojaraeéMble METOIbl CHHTE3a YIJIEPOJHBIX MAaTEepHUaJIOB,
OCHOBBIBASICh HA PEAJIbHBIX JTAaHHBIX;

Braoemy:

—TEXHUYECKON TepMHUHOJIOTUEH B 001acTu nepepaboTKU TBEPIbIX MPUPOTHBIX SJHEPTOHOCUTEICH;

—HAy4YHbIMH OCHOBaMH CHOCOOOB TMOJY4EHHUs YIriepoAa U YIIEPOJHBIX MAaTepHallOB C LENbIO
pelIeHHUs BO3HHUKAIOMIMX (U3UKO-XMMHYECKUX 3a7ad B TOM YHCJE, BBIXOISIIUX 3a TMPEAessl
KOMIIETEHTHOCTH KOHKPETHOI'O HaIlpaBJICHNUS;

—HaBbIKaMU JIAOOPATOPHOTO aHAIM3a KaueCTBa YIrJIEpOAHBIX HAHOTPYOOK U YIIIEPOIHBIX BOJIOKOH;

—CcrocobaMu pacceBa U pa3MoJia yriiepoJICOAEPIKAIIETO ChIPhS;

—HCIIOJIb30BAaHUS TUJPABIMYECKUX IPECCOB ISl TOJIYYEHHS «3EJIEHBIX» 3aroTOBOK M3 IIpecc-
MOPOLIKOB.

Kparkoe cogep:xanue IMCHUIINHBI

Monyns 1. [Tonyuenue yriepoaHbIX HAHOTPYOOK.

[Tosmyuenue npeaiecTBeHHMKa Karanu3aropa cuaresa MYHT.

Cunre3 MYHT kaTallMTHYECKUM MHUPOJIN30M METAHA.

Monyns 2. [IpeccoBanue u 00XKHT YrIIepOIHBIX MaTepPUAIOB.

3aBUCHUMOCTD YIIPYTOro MOCAEACHCTBUS OT YACIBHOTO AABJICHUS MPECCOBAHUS;

3aBUCHUMOCTh 00BEMHOM MacChl 3arOTOBOK Cpa3y MOcIe MPecCOBaHMsI, Yepe3 yac Mocie Hero u
nocJe 0OXKura mpu MakCUMallbHOM TeMIIepaType OT yIeIbHOTO JaBJICHHs MPU MPECCOBAHUH.

3aBUCUMOCTh 00BEMHOMN ycaKku 000%#KEHHBIX 00Pa3I0B, MOJIYYEHHON MPU MaKCUMAIbHOMN
TeMIlepaType, OT YACJIbHOTO JAABJICHUS MPECCOBAHMS.

3aBUCUMOCTh O0BEMHOM ycaaku 000ACKEHHBIX 00pa3IoB OT TEMIEPaTyphl 00KHTa TPU 3aJaHHOM
yEIbHOM JIaBJIEHUU MTPECCOBAHUSI.

Mopyns 3. Pa3moun 1 pacceB TBEpIOTO yriiepoja.

Pa3Moun KOKCOB B IIapOBBIX MEJIbHUIIAX.

PacceB Ha dpakiun cMecu U3MeIb4eHHBIX KOKCOB.
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OrneHka BbIOOpA CUTOBOTO 00OPYAOBAaHUS JUIsS pacceBa KOKCOB.
Monynsb 4. IInponu3 ruapaTeIF0I03H0I0 BOJIOKHA.
IToaroroBka HCXOAHOIO BOJIOKHA.

[Inponu3 rupaTUEIuIIOIO3HOIO BOJIOKHA.

Omnpenenenne BbIX0Aa IPOIYKTOB MUPOJIU3A.

O0beM yueOHOI M CUUIITHHBI:
Ounas popma:

. B 3auernbIx B akanewm.
Bunsl yaeOHOI paboThI

SIMHUTIAX gacax
OO0masi TPy10€eMKOCTh IMCHUILIMHBI 110 Y4e0HOMY ILUIAHY 2,0 72
AyIHTOPHBIE 3aHATHSI: 1,0 36
Jlexuunu (Jlek) - -
[IpaxTnueckue 3anstus (113) - -
Jlaboparopus 3anstus (JIad) 1,0 36
CamocroniTesannasi padora (CP): 1,0 36
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

4.4.3 JIncuMnidHbl BAPUATUBHOM YaCTH (JUCUMILIMHBI 10 BLIOOPY)

AHHOTaNUA padoyeil MPOrpaMmMbl 1M CHUILIMHbBI
«JJIeKTHUBHBbIE KYPChI 110 (pusudeckoi KyabType u cnopry» (b1.B./JIB)

Llens AUCIUTUIMHEL.

OBJIQJICHUE CHUCTEMOW MPAKTHYECKUX YMEHUW W HABBIKOB, 0OCCTICUMBAIONINX COBEPIIEHCTBOBAHUE
NCcUX0(U3HUECKUX CIIOCOOHOCTENH;

pa3BUTHE CIIOCOOHOCTEN MCHOJB30BaTh pa3HOOOpa3Hble GOPMBbI PU3NUECKON KYIBTYpbI, CIOPTa U
Typu3Ma JUIsl COXpaHEeHHsI U YKPETIJICHUS] CBOETO 3/I0POBbS U 37J0POBbSI CBOMX OJM3KUX B IMOBCEIHEBHOMN
KU3HU U PpodeCCUOHATBHON AEATEIbHOCTH;

(bopMHUpOBaHHE MOTHBAIIOHHO-IIEHHOCTHOTO OTHOIIEHUS K (PU3UUECKON KyIbType, PU3NUECKOMY
COBEPIICHCTBOBAHUIO U CAMOBOCIIMTAHHUIO, YCTAHOBKA Ha 3JI0POBBIil 00pa3 *KU3HU;

oOyueHue TeXHUYECKUM U TaKTUYECKUM IIpHeMaM OJIHOTO U3 BUIOB CIOPTA.

B pe3ynbpraTe u3yueHus AUCUUIUIMHBI O0yJaronIuiics 1Mo nporpamme OakagaBpHuara JOJDKEH:

Obnadams cnenyronuMu 001meKyabTypHbIME (OK) KoMIeTeHITUSAMH .

CIOCOOHOCTH K caMOOpraHu3anuu u camooodpasosanuio (OK-7);

CIOCOOHOCTh HCHOJIB30BAaTh METOJAbI M CpPEACTBa (DU3MUECKOM KYIbTYyphl Al oOecreyeHus
MIOJIHOLIEHHO! COIMaNbHON U mpodeccroHanbHoM aestensaoctu (OK-8).

3namy:

HAyYHO-TIPAaKTUYECKHE OCHOBBI (PU3HUECKOM KYIbTYPHI U CHIOPTA;

COLIMANIbHO-0MOJIOTHYECKHE OCHOBBI (PU3UYECKOM KYJIBTYpPHI U CIIOPTA;

BIIUSIHUE O3JIOPOBUTENBHBIX CHCTEM (DU3MUECKOTO BOCIUTAHUS Ha YKPEIUIGHHWE 30pPOBbA,
npoQUIaKTUKY MPO(HECCHOHATBHBIX 3a00JI€BaHII U BPEAHBIX IPUBBIYEK;

CHOCOOBI KOHTPOJIS U OLIEHKH (PU3MUECKOro pa3BUTHS U (PU3UUECKON MOITOTOBICHHOCTH;

MpaBWjia W CHOCOOBl TUIAHUPOBAHUS WHIUBUAYAIBHBIX 3aHATHH  pa3sNU4YHON  IEJIeBOM
HAIMpPaBJIEHHOCTH;

crioptuBHble Tpaguuuu MXTU-PXTY um. JI.1. Menneneesa.

Ymemn:

BBITIONIHATh MHAMBUIYaIbHO TOJ0OpaHHBIE KOMIUIEKCH MO (DU3MYECKON KyIbType M pPa3sTUYHBIM
BHJIaM CIIOPTAa;

OCYILIECTBIISITH CAMOKOHTPOJIIb 32 COCTOSIHEM CBOET'O OpraHu3Ma M COOJI0IaTh MpaBuia TUTUEHBI U
TEXHHUKH 0€30MacHOCTH;

OCYILIECTBIISITh TBOPYECKOE COTPYAHUYECTBO B KOJJIEKTUBHBIX (opmax 3aHATHH (DU3HUeCKoi
KYJIBTYPOU U CLIOPTOM;

BBITIOJTHATH TIPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

CpeICTBAaMH U  METOJAAMH  YKpEIUIEeHWS  HWHAWBHUIYaJbHOTO  3JIOPOBBS,  (DU3MUECKOTO
CaMOCOBEPILIEHCTBOBAHUS;
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JOJKHBIM YPOBHEM (DU3MUECKOM MOATOTOBICHHOCTH, HEOOXOAUMBIM IS KAYECTBEHHOTO YCBOCHHUS
npodeccHOHaNBHBIX YMEHUI U HaBBIKOB B Ipoliecce oOydeHus B By3e, sl 00ecredeHus! OTHOIICHHOM
COLIMAIBHON U MPO(ECCHOHATBHOM NeSITeIbHOCTH TOCIe OKOHYaHUS y4eOHOTO 3aBEICHNUS;

TEXHUYECKUMHU U TAKTHYECKMMHU HABBIKAMH B OJTHOM U3 BUJIOB CIIOPTA.

Kpatkoe conep:xaHue qTUCHHILINHBI

Kypc aucuurmmuael «IEKTUBHBIC TUCIUIUIUHBI IO (PU3HUYECKON KYIbTYype U CIIOPTY» pealn3yercs
yepe3 BapUaTUBHBIA KOMIIOHEHT (3JEKTUBHBIN MOJyab) 328 yacoB (BUJ CIIOpTA 110 BHIOOPY CTYAEHTA), B
3a4eTHBIC EMHUIBI HE TEPEBOJIUTCS, SBISETCS O0OS3aTENbHBIM JUIS WCIOJIHEHUS TPU OYHOU (popme
0byueHusl.

[TporpamMma paccunTaHa Ha M3y4CHHE TUCIUIUIMHBI «DJCKTUBHBIC TUCIUIUIMHBI MO (U3NICCKON
KyJIbTYpE M CIOPTY» B TEUEHHE IIECTH CEMECTpPOB M IPEIINOJIaraer, 4YTo OOy4aloluluecsi HMEOT
TEOPETUYECKYIO TIOJATOTOBKY B 00JaCTH JUCHUIUTUHBI «DU3NUecKasi KyJIbTypa U CIOPT», 3aKaHYHUBACTCS
3a4eTOM B KOHLE Kaxaoro cemecrpa. KoHTposib ycrneBaeMOCTH CTYAEHTOB BEIETCSI 10 NPUHSATON B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

[IpakTnueckue 3aHATHS.

[IpakTuueckuii pazien MporpaMMbl peasiu3yercs Ha y4eOHO-TPEHUPOBOYHBIX 3aHATUIX B YICOHBIX
rpynmnax mo oomei guanyeckoi moAroTOBKE WU MO BHIOPAHHOMY BUY CIIOPTA.

[IpakTuueckue 3aHATHS TOMOTAIOT MPHOOPECTH OMBIT TBOPUYECKOM MPAKTUUECKOU NEeATEIHLHOCTH,
Pa3BUBAIOT CaMOCTOSTEIBHOCTh B (PU3NYECKOM KyJIbTYype U CHOPTE B LENAX JAOCTHUNKEHHUS (HU3HMUECKOTO
COBEPIIICHCTBA, MOBBIIIAIOT YPOBEHHh (DYHKIIMOHAIHHBIX W JBUTATEIIBHBIX CIIOCOOHOCTEH, HAMpaBIECHHO
(hopMUPYIOT KauecTBa U CBOMCTBA JIMYHOCTH.

[IpakTruecknii paznen BKIOYaeT B ceOs moapa3aensl: mo obmei ¢puzndeckoit moarotoske (ODII)
Y CIIeUATIbHOM (hM3HUecKoi moAroToBke mo Buaam cropta (COIT).

Y4eOHO-TPEHUPOBOUHBIE 3aHATHS Oa3UPYIOTCS Ha IIMPOKOM HCIIOJIB30BAHUH TEOPETHUECKUX
3HAHUW M METOJMYECKUX YMEHUW, Ha MPUMEHEHHH PAa3HOOOpAa3HBIX CPEACTB (U3HUUECKON KYIbTYPHI U
CIOpPTa, CIIOPTHUBHOM U MPOHECCUOHATHHO-TIPUKIIATHON (PU3HIECKOM ITOTOTOBKE.

VYaensercss BHUMaHUE BOTIPOCAaM IPOBEICHHS COPEBHOBAaHWMU (TMpaBHJIa COPEBHOBAHHM, CHCTEMa
PO3BITPBIIICH, oTIpeaesieHrne modeauTeneii, 000pyaoBaHNE U HHBEHTAPh).

Kputepuem ycrnemHocTH OCBOGHHS y4eOHOrOo MaTepuaia sBISETCS OKCIEepTHas OlEHKa
MpernoaBaTeNs, YYUTHIBAIOIIAS pe2VIApHOCMb NOCeWeHUs: 00A3aMmelbHbIX  YUeOHbIX — 3aHAMULL,
BBITIOJIHEHHE YCTAHOBJIEHHBIX Ha JAaHHBI CeMecCTp KOHTPOJIbHBIX HOPMAaTUBOB (T€CTOB) oOIIen
(bu3nyecKoil U CHOPTHUBHO-TEXHUYECKOHN MOATOTOBKH Ui OTICJBHBIX TPYII Pa3lIMnYHOW CHOPTHUBHOU
HaIpPaBJIEHHOCTH.

O0beM yueOHOH TMCIUILINHBI:

Ounas dopma:

B CemecTphbl
Btz yue6Hoii paboThI aKajieM. I I Il v V \4
yaca
X
Oomas TPYA0E€MKOCTh 328 32 | 66 66 66 66 32
AUCHUILIUHBI 110 Y4eOHOMY IJIAHY
AyIMTOpHBIE 3aHATHS: 328 32 66 66 | 66 66 3
2
[IpakTueckue 3anstus (I113) 328 32 66 66 66 66 32
Bua uToroBoro KOHTpoOJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH qeT qeT qer 4yeT | 4er | yer
3aoyHas Gpopma:
B CemecTpsl
Bun yae6HOM paboThI aKazieM. 1 v VI
qacax
O0masi TpPyA0eMKOCTb JAUCHUILIMHBI IO 328 108 108 112
Y4eOHOMY IJIAHY
AyIMTOpHBIE 3aHATHS: 328 104 | 104 108
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[Ipaktuyeckue 3ansatus (I113) 328 104 | 104 108
By uTOroBOro KOHTpO.IA: 3a- 3a- 3a-
3a4eT / IK3aMeH YyeT | 4er yer

4) | (4 (4)

AHHOTa U padoyeil NPOrpaMMbl JUCHUIIIHHBI
«OcHoBbI MeHekMeHTa u MmapkeTunra» (b1.B.JIB.1.1)

Heab AUCHMIJIMHBI — TIOJTYYEHHE CHUCTEMBbl 3HAHHH O 3aKOHOMEPHOCTSIX (DYHKIMOHHPOBAHUS
NOPEINPUSTHA B CHCTEME HAI[MOHAIBHOW SKOHOMHKH, IIPEJICTABICHUA B OO0JACTH MEHEIKMEHTa H
MapKeTWHTa, BKIIOYas METOJIOJOTHYECKHE OCHOBBI M 3aKOHOMEPHOCTH, (DYHKIHMH, METOIHI,
OpraHu3allMOHHBIE CTPYKTYPbI, OPTaHMU3ALUIO0 TPOLECCOB, TEXHWKY U TEXHOJIOTHIO MEHEDKMEHTa M
MapKETUHTA B YCIOBHSIX PHIHOYHON SKOHOMHKH; 3aJI0’)KEHHE OCHOB MPO(ECCHOHATBHON JeATebHOCTH
OakanaBpoOB.

B pe3yibTaTe n3yyeHusi JUCHUIIMHBI 00y4aKOIMiics M0 MporpaMMe 0aKajlaBpuaTa A0JIKeH |

Obnaoams  cnenyromumu  obmenpodeccuonanbubiMu  (OIIK) u  mpodeccronansabiMu  (ITK)
KOMTIETCHITUSIMH:

MOHWMATh CYHNIHOCTh W 3HaueHHWE WHPOPMAIMK B PA3BUTHH COBPEMEHHOTO WH(MOPMAIIMOHHOTO
oOuiecTBa, CO3HaBaTh OMACHOCTb M YIPO3bl, BO3HUKAIOUIMII B ATOM Ipoliecce, cOOM0JaTh OCHOBHBIE
TpeboBaHus MHPOPMAIIMOHHON OE30MaCHOCTH, B TOM YHCIIE 3aIUThI rocyaapcTBeHHo# TaiiHbl (OITK-4);

WCTIONh30BaTh HOPMATHUBHBIC JOKYMEHTHI 110 Ka4decTBY, CTaHIApTHU3allMd M cepTudukanuu
MIPOJAYKTOB M X M3EIHI, SIEMEHTBI S5KOHOMHUYECKOTO aHaIn3a B IpakTtuueckoit pestrensHoctr (ITK-3);

aHATM3UPOBATh TEXHUYECKYIO JTOKYMEHTAIWI0, MOAOMpaTh OO0OpYyIOBaHHWE, TOTOBUTH 3asBKH Ha
npuobpeTeHue u peMoHT obopymnosanus (ITK-10);

TOTOBHOCTH M3y4aTh HayYHO-TEXHUIECKYIO HH(DOPMAIINIO, OTEUECTBEHHBIN U 3apyOeKHBII OIBIT TI0
tematuke uccienobanus (I1K-20).

3namo:

INPUHLUIBI COCTABJICHHUS TEXHUYECKOM NOKyMEHTauuu (rpagukoB paboT, MHCTPYKLUH, IIAHOB,
CMET, 3asiBOK Ha MaTepHaJIbl 1 000pyAOBaHUE) H JIP.;

TEOPETUUECKHE OCHOBBI M METO/Ibl BEIPAOOTKH LIl U CTpaTeruu OusHeca;

OPUHLUIOBI MOJArOTOBKM JOKYMEHTAlMU JJIs CO3JaHMsl CHCTEeMbl MEHEKMEHTa KadecTBa
HPENpUATHS;

METO/Ibl M TEXHOJIOTUH NPUHATUS U pealn3alliy yIpaBIeHYECKUX PeILICHHUH.

Ymemo:

COCTaBJIATh 3asBKU Ha 000pyJOBAHUE;

pa3pabaTbIBaTh TEXHUYECKYIO IOKYMEHTALUIO;

IIPUHUMATh YIIPABJICHUYECKUE PEIIEHUS U OPraHU30BbIBATH UX BBIIIOJHEHUE;

cobupaTh, 00pabdaThIBaTh U UCMOJIB30BATh YIIPABIEHYECKYIO0 HHPOPMALIHIO;

paboTaTh C yNpaBJIEHYECKON JIOKYMEHTAIlMEH, IO0JIb30BaThCsi 3aKOHAM, HOPMaMH M IIPaBUIAMHU
aJIMUHUCTPATUBHOM NIESATEIBLHOCTH;

pacrpenesaTh 0053aHHOCTH U OTBETCTBEHHOCTb;

UCIOJIb30BaTh METObl MOTHBALIMY [1I€PCOHANIA;

KOHTPOJIUPOBATh U PEryJIupoBaTh UCIOJHEHUE TIAaHOB.

Braoemy:

HaBbIKAMH IPUMEHEHHUSI ONITUMAIBHBIX MOJIX0I0B JUISl TMarHOCTUKU M aHAJIN3a PhIHKA,

METOJJaMH PYKOBO/ICTBA MIEPCOHATIOM;

MHCTPYMEHTaMHU 3(PPEKTUBHOTO YIPABJICHUS IPEATNPUITHEM.

Kpartkoe conepxanue 1ucuMnIHHbI

Mopyas 1. OcHOBBI ynipaBJIeHUS PeANPHATHEM

1.1 Beeoenue. IIpeomem, memoo u cooeprycanue oucyuniunvl «OcHo6bl menedyicMeHma u
mapkemunzay. Teopus yrpaBieHHs: yIpaBJIeHUE KaK MOTPEOHOCTh U KaK (PaKTOp ycrexa AesiTeIbHOCTH,
CYIIHOCTb M COJIEpP’KaHHE YIPaBJICHUS, MECTO TEOPUM YIPABJIECHUS B CUCTEME COBPEMEHHBIX 3HAHMIA,
cneun(puKa ynpaBIeHUYECKOW NEesITeTbHOCTH, COBPEMEHHbIE MpOOJeMbl YHpaBieHUs. [ eHe3uc Teopuu
yIIpaBJICHUS: YIPaBJIEHYECKUE PEBOJIIOIUH, BOSHUKHOBEHHE HAYYHOM TEOpPHUU YNpaBJIEHUS, UCTOKU H
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TEHJEHIMU Pa3BUTHS POCCUUCKOTO YIPABICHHS. 3aKOHOMEPHOCTHM M MPUHIUIIBI  YIPABJICHUS:
CyOBbEKTUBHBIE U O0OBEKTUBHBIC ()aKTOPHI B YIPABICHHH.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Ouenxka I¢ppekmusnocmu
ynpaenenus. CucreMa YOpPaBICHUSA: TOHATHE CHUCTEMBl YIPABICHHs, pacnpeaeicHue (QyHKIuu,
MOJHOMOYUN W OTBETCTBEHHOCTH, MPUHIUIIBI MOCTPOCHHUS CUCTEM yrpaiieHus. llenTpanuzanus u
NELEeHTpaIU3alusl  YOpaBJIeHUs,  JCJerMpoBaHHE  IIOJHOMOYMH B IIpoOLEcCax  YIpaBJICHMS.
Opranu3annoHHas CTpyKTypa u ee Buabl. OcHOBHBIE OHATHS 3 (deKTUBHOCTH ynpasienus. [Tokazarenn
3P PEKTUBHOCTH YIIPaBICHUS.

Monayab 2. OCHOBBI MEHEIKMEHTA

2.1 Henu ¢ cucmeme ynpagnenusn. Pazpabomka cmpamecuii u nianoé opzanuzayuu. llenu n
L[eJIeTIolaraHue B YIPaBJICHUU: POJb LEIH B OPraHU3allMM U OCYIIECTBJIEHUU MPOIIECCOB YIPABICHUS,
KIacCU(UKaIUsl TeJield, MOCTPOSHUE JepeBa IeNiel; COYeTaHWe pa3HOOOpasus Iened W QyHKIuH
MEHEPKMEHTa; CUCTeMa YIpaBJ€HHs IO LeNsAM; CTpaTeruss U TakThka yrpasieHus. CylIHOCTb,
MIPUHIIUIIBI U METOIbI T1aHupoBanus. [Ipoiecc BeipaboTku cTpareruu. @OpmMbl TEKYIIETo MIIAHUPOBAHUS.

2.2 Texnonocun pazpabomku u npunamus ynpaenenueckux peuienuii. Pa3paboTka
YIpaBIE€HYECKUX PEIICHUN: TIOHATHE U KiIacCu(UKalMsl YIPABIEHYECKUX PELICHHH, OCHOBOIOIAraroIye
AJIEMEHTHI JACSITEIIBHOCTU, YCIOBHS W KPUTEPUU TPUHITHS PEIICHUM, TPOIECC U MOJEIH MPUHATHUS
YIPaBIEHUYECKUX PELIEHUH, peanu3alus yIpaBIeHYeCKUX PEeIIeHUH.

2.3 Baacmv 6 cucmeme ynpaenenusn. nudepcmeo u cmuiv ynpaeienun. OTHOLLEHUS BJIACTH B
CUCTEME€ YIpaBJICHUS: IMOHSATHE U THUIIOJOTHS BIJIACTH; BJIACTH M ABTOPUTET MEHEKepa; MPHU3HAKH,
(akTopbl W TIPOSIBJICHUS HEYNPABSIEMOCTH; WCTOYHHUKH BIJIACTU B YIPaBICHWW OpTraHU3AIMCH;
MapTHEPCTBO B Ipolieccax MEHeHKMEHTA. JInaepcTBO U CTUIIL YIIpaBiIeHUs: Mpolecchl (OpMUPOBAHUS U
OCHOBHBIE COCTaBJISIOIIME JIUIEPCTBA, (OopMabHbIe U HeopMalbHbIe (PaKTOPHI JIUJIEPCTBA, MPOSIBICHUE
JUAEPCTBA B CTHJIE YIIPABIIEHUS, TEHACHUUS Pa3BUTHS CTUIISL YIIPABIICHUS.

2.4 Momueayuonnvie 0cHO6bl ynpasienHus u KoH@aukmol. MoTuUBAIUS EATEIHHOCTH B
yIpaBIE€HUU: MOTHUBBI JESITEILHOCTH YEJIOBEKA U UX POJIb B YIPABICHUU, OCHOBHBIEC MOHITHS U JIOTHKA
mporecca MOTUBalMH, (HakTopbl (POPMUPOBAHNS MOTHBOB TPY/a; UCIOJIb30BaHNE MOTUBALIUU B ITPAKTUKE
MEHEPKMEHTa; (QakTopbl 3(G(EeKTUBHOCTH MOTHBAIMH; COBPEMEHHbIE KOHLEMIMH MOTHBALUU.
I'pynnoBasi nuHamMuKka W KOH(DIUKTBI: pOJIb TPYNIbl B TOBEACHUU M JIEATEIBHOCTH YEIOBEKa,
(dbopMupoBaHME TPYIN, B3aUMOACWUCTBUS B TPYINE U B OpPraHU3allMM; BO3HHUKHOBEHHE, MPOSIBICHUE U
Pa3HOBUIHOCTU KOHGIIUKTOB, BIUSHIE KOH(IUKTOB Ha yIpaBleHUE.

Moayub 3. OCHOBBI MAPKETHHTA.

3.1 Mapkemunz Kak cucmema ynpaenenus, pezyiuposanus u uzyueHus puvinka. lloHsTue
MapKeTHHIa, MPOUCXOKJIEHUE M CYIIHOCTb MapKeTHHIa, end MapkeTuHra. OCHOBHbIE NPHU3HAKU
MapKeTUHTOBOro cTwis ympasienus. Konuenmuu wMapkeTuHra. OCHOBHbIE BHUIBl MapKETHHTA.
MapkeTuHroBas cpefa.

3.2 Komnnexc mapxemunza. Ocnoeénvle mapkemunzosevie uncmpymenmost. CoacpKaHuE U
mpolecc ynpapieHusi MapkeTuHroM. OcHOBHbIE (PYHKIIMK MapKeTuHra. ToBapHas, 1IeHOBasi, CObITOBAas U
KOMMYHHKAIIMOHHAs MONUTUKU (upmbl. ToBapHble cTpaTeruu. PazpaboTka HOBBIX TOBApOB.

O0beM y4eOHOM M CUUIIIHHBI:

Ounas dopma:

Bun yuebnoit paboThl B 3aueTHBIX B akanewm.
eMHUIIAX gacax
OO0mas TPyAOeMKOCTbh AMCHMIUIMHBI IO Yy4eOHOMY 2,0 72
IUIAHY

AyIMTOPHBIC 3AHATHS: 1,0 36
Jlexuun (Jlek) 0,5 18
[Tpaktiueckue 3anstus (113) 0,5 18
CamocrosrensHas paborta (CP): 1,0 36
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0B TUCIUIUINHBI 1,0 36
Bua utoroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH - 3auer

3aoyHas popma:
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Bun yae6HOI paboThI B 3auerHbIX B akanem.
eIMHUIaxX qacax
OO0masi TpyA0eMKOCTb AMCHMIUIMHBI IO Yy4eOHOMY 2,0 72
IUIAHY
AyIUTOPHBIE 3aHATHS: 0,22 8
Jlexumu (JIek) 0,17 6
[Tpaktuyeckue 3austus (I13) 0,05 2
CamocrosrenpHas padora (CP): 1,67 60
CaMoCTOsATETbHOE U3YUEHUE PA3/ICIOB AUCIIUIUIMHBI 1,67 60
Bua nToroBoro KOHTpoOJIsA: 3a4eT/IK3aMeH 0,11 3auer
(4)
AHHOTaUHA padoyeii MporpaMMbl TUCHUIIUHBI
«OCHOBBI TEXHHYECKOI'0 pery/JiMpoBaHusi U ynpasjenue kayectsom» (b1.B./[B.1.2)
Heab AUMCHUMIVIMHBI — HAYYUTh CTYAEHTOB MPHMEHSATh KOHTPOJIEHO-U3MEPHUTENBHYI0 U

UCTIBITATETIFHYIO TEXHUKY, METOJaM W CPEICTBAM TEXHHUYECKOTO PEryJrpOBaHMs, METOJAaM KOHTPOJIS
KadecTBa BBIITYCKaEMOH MPOTYKIINH, COBPEMEHHBIM CHCTEMaM YIPaBICHHUS KaYeCTBOM.

B pe3yibTaTe n3yyeHusi JUCHUNIMHBI 00y4AKOIMIiCA M0 MporpaMMe 0aKajIaBpUaTa A0JIKEH |

Obnaoams  crnenytouumu  oOmekynbTypHbiMu - (OK) u  obmenpodeccuonansusivu  (OIIK)
KOMTIETCHITUSIMH:

MOHMMATh CYINIHOCTh W 3HaueHHWE HWH(OPMAIMH B Pa3BUTHU COBPEMEHHOTO HH()OPMAIMOHHOTO
oOmiecTBa, CO3HaBaTh OMACHOCTb U YIPO3bl, BO3HHUKAIOUIMII B ATOM Ipoliecce, cOOM0aTh OCHOBHBIE
TpeboBaHus MHPOPMAIIMOHHON OE30MaCHOCTH, B TOM YHCIIE 3aIUTHI rocyaapcTBeHHOH TaitHbl (OT1K-4);

WCIO0JIb30BaTh HOPMATHBHBIE JOKYMEHTHI IO KauyecTBY, CTaHJApTU3allUM M CcepTUUKALUU
MIPOIAYKTOB M X H3EIHI, SIEMCHTBI S5KOHOMHUYECKOTO aHaIn3a B IpakTuueckoit nestensHoctr (ITK-3);

aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MOoa0HpaTh 0OOpylOBaHUE, TOTOBUTH 3asBKU Ha
npuobperenue u peMoHT obopynoBanus (ITK-10);

TOTOBHOCTb M3Yy4aTh HAyYHO-TEXHUYECKYIO MH(OPMAIINIO, OTEUECTBEHHBIN U 3apyOeKHBIN OTBIT 0
tematuke uccienobanus (I1K-20).

3namo:

3aKOHOJATeNIbHbIE U HOPMATHBHO MPABOBBIE AKThl, METOAMYECKHUE MaTepUajbl MO TEXHUYECKOMY
PEryJIUpOBaHUIO;

MEPCIEeKTUBbl ~ TEXHUYECKOTO  Pa3BUTUSI U OCOOEGHHOCTH  JESTENBHOCTH  OpraHH3alluid,
KOMIIETEHTHBIX Ha 3aKOHOJATEIHLHO-IIPAaBOBOM OCHOBE B 00JIACTH TEXHUYECKOTO PEryJIMpPOBaHUS;

OCHOBBI TEXHHUYECKOTO PETYIUPOBAHMUSL.

Ymemn:

MPUMEHSITh METOAbl M TMPUHIUNBI CTaHJAPTU3ALMHM MPU pa3pabOTKe CTAaHAAPTOB M JAPYIHX
HOPMAaTUBHBIX JOKYMEHTOB;

MPOBOJNUTH MOJTBEP)KJIEHUE COOTBETCTBUSI MPOIYKIMH, MPOIECCOB M YCIAYr MPEABbABIIEMbIM
TpeOOBaHUSM;

MPUMEHSITH METOAbI KOHTPOJISL ¥ YIIPABIEHUSI KAYECTBOM;

aHAJM3UPOBATh JaHHbIE O KaUeCTBE MPOAYKIMH U OTIPe/IeNIATh IPUYHUHBI Opaka;

UCMOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUM Ui IUIAHUPOBAaHHS M MpPOBEAEHUs paldoT 1o
TEXHUYECKOMY PEryJIHPOBAHHUIO.

Braoemy:

HaBBIKAMU UCIIOJIb30BaHUSI OCHOBHBIX HHCTPYMEHTOB YIIPABIICHUS Kau€CTBOM;

HaBBIKAaMU O(QOPMIICHUS PE3YJIbTATOB UCTIBITAHUN U MIPUHATHS COOTBETCTBYIOIIUX PELICHUH;

HaBBIKAMU 0(OPMIICHHUS HOPMATUBHO-TEXHUUYECKON TOKYMEHTAIUH.

Kpartkoe cogepxxanue 1ucuMnInHbI

Mooyns 1.

1.1 Beegenne. 3akon P® «O TeXHHYECKOM peryJupOBaHUN».

Mephl TEXHUYECKOTO PErYIHPOBAaHUs, OCHOBAHHBIE HA 3aKOHOJATENHCTBE 00 OTBETCTBEHHOCTH 32
Ka4ecTBO M 0€30M1aCHOCTh MOCTABIAEMOM MPOIYKINHU («3aKOH O 3alllUTe MpaB MOTPEeOUTENTCH»).
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1.2 HeoTBpaTHMOCTH OTBETCTBEHHOCTH W3rOTOBHTEJsI M OpPraHM3aluM B LeNu
«M3rOTOBHTE/Ib- IPOaBeL- NOTPeOUuTe b,

Henob6poxauectBennas nponykius. VckaxxenHas nHpopmanus o (GpakTHIECKUX XapaKTepUCTHUKAX
npoaykiun. @anscupunrpoBanHas npoayKius. OTBETCTBEHHOCTh MTPOAABIA U U3TOTOBUTEIIS.

1.3 Jloka3arejibcTBO 100POKAYECTBEHHOCTH peain3yeMoil MPoAyKuHuH u3roropuresaem. Cessb
MesKIy HaJimuMeMm Jed)eKTa u BeJIMYMHON yuiepoa.

KagecTBeHHast poIyKIusi-yCIOBHUE BBDKUBAHUS (PUPM B KOHKYPEHTHOU OOpbOe.

1.4. Texnuyeckoe peryJupoBaHHe, OCyLIeCTBJIseMOe Irocy1apcTBOM B 00J1acTH 0€301acHOCTH
npoayKToB. TexHMYecKHe perjiaMeHThl U OLIeHKA COOTBETCTBHSI.

Bunel Texunueckux periiaMmeHToB. CoaepkaHue TEXHUUECKUX persiaMeHToB. [IpaBuia noctpoeHusl.

1.5. ®opMbI TeXHMYECKOT0 pPeryJIMpoOBaHusl.

[ToaTBepxaeHNE COOTBETCTBUS, TOCYAAPCTBEHHBIA KOHTPOJIb, HAJ30pP.

1.6. AkkpenuTanus Kak (popMa rocyiapcTBeHHOr0 TeXHHYECKOro peryJiMpoBaHus.

Lenu v npuHIUOBI aKKPEAUTALUUA. AKKPEIUTALUS OPraHOB MO CEPTHU(PUKAIMN U HCTIBITATEIbHBIX
naboparopuii. CepTuhuKallMOHHbIE UCTIBITAHUS NPH aKKPeIUTAUU. 3apyOekHash aKKpeUTALINS.

1.7. Mepbl, mnpeaycMaTpuBamOliMe WCNOJb30BAHHE [JO0OPOBOJILHBIX CTAaHAAPTOB M
A00pOBOJILHOI cepTHPUKAIIUM.

KauectBo. BHenpenue cucrem kauectBa. O6ydenne n nHGOPMHUPOBAHUE MTOTPeOUTENEH.

1.8. llpunuunsl u GopMbl NOATBEP:KAEHHS COOTBEeTCTBUSA. CXeMbl.

Monayasn 2

2.1 MeToan4yeckue OCHOBBI YIIPaBJIEHHS KAa4eCTBOM.

Craguu KU3HEHHOTO LMKJIA MPOAYKUMU. MeTobl OLIEHKH KauecTBa Npoaykiuu. CTaHnapTusamus
B YIPaBJIEHWU KauecTBOM - MexayHapoanble ctanaaptel cepun 9000. 3apyOekHbIil U OTE€4UeCTBEHHBIH
OTIBIT YIIPABJIEHUS KAYECTBOM.

Konnernmus «BceoObiero ynpaBieHus Ka4€CTBOMY.

Mertponoruueckoe odecrieueHue KauecTBa MPOTyKIIHH.

2.2JIuueH3upoBaHue. AKKpeauTaumsi.

3aKOH O JIMIIEH3UPOBAHUHU.

2.3 CepTudukanus Kak npoueaypa nmoaTrBepxiaeHusi COOTBETCTBHS.

2.4 IlpuHuunsl 1 GOpMbI NOATBEPKAECHUS COOTBETCTBHS.

2.5 Cxembl cepTHGUKANUN U TEKJIAPUPOBAHUS.

Omnucanue cxem AeknapupoBanus (11-71) u cepTudukaum.

2.6 [1oO0poBoJibHOE NOATBEP:KIEHHE COOTBETCTBUA. JKCIOPTHpPYeMasi U HMMIOPTHPYyeMasi
NPOAYKIHUS, MOAJIeKAIIAs 00132aTeJIbHOMY IOATBEPKICHUIO COOTBETCTBHS.

VYcnoBuss BBO3a Ha Tepputopuro Poccum  mpoaykuumu, ToJUIekamied  o0sg3aTenbHOMY
MTOATBEPKIEHUIO COOTBETCTBHS.

O0bem yueOHOH TMCHUIINHBI:

Ounas dopma:

B B
Bib! yueGHof paboTh! 3a4eTHBIX aKaJieM. Jacax
eIMHHIIAX
OO0mass TPyAOEMKOCTh AMCHMIUIMHBI IO Y4YeOHOMY 20 72
NJIaHy

AyIuTOpHBbIE 3aHATHS: 0,88 32
Jlexuunu (Jlek) 0,44 16
JIaGopatopHsie padoTsl (JIab) - -
[Tpaktiueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,12 40
[TonroToBka K KOHTPOJIBHBIM paboTam 0,30 10
Jlpyrue BUJIbI CAMOCTOSTENIBHONW PabOThI 0,82 30
Bua koHTpoOJIA: 3aueT - 3auer
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3aouHas popma:

B B
Buner yae6HOI paboThI Z;;ZTHH;:; akaIeM. Hacax
OO0masi TpyA0eMKOCTh AMCHMIUIMHBI IO Yy4eOHOMY 20 72
IJIaHy
AyIUTOPHBIE 3aHATHS: 0,22 8
Jlexumu (Jek) 0,17 6
JlabopaTtopusie paboTs (J1ab) - -
[Tpaktuyeckue 3ansatus (I113) 0,05 2
CamocroniTtesnnnasi padora (CP): 1,67 60
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,28 10
Jlpyrue BHIBI CAMOCTOSTENBHOW PaOOTHI 1,39 50
Bua xontpoJsi: 3auer 0,11 3auer
(4)

AHHOTanus padoyeil NPorpaMmsl AUCHUILIHHBI « BprunciaureabsHas marematuka» (b1.B./[B.2.1)

Henap AMCHMIIMHBI — HAYYUTHh OOYYAMOIIUXCSA TEOPETUYCCKHM 3HAHWSAM, W TPAKTHYICCKAM
YMEHHSM ¥ HaBBIKAM HCIIOJIB30BAHMS COBPEMEHHBIX MAaTEMaTHYECKHX METOJIOB C MPUMEHEHUEM ITaKeTa
Marematuueckux mnporpamm MATLAB nans pemieHuss IIMPOKOTO Kpyra 3agad BbIYUCIUTEIHLHOM
MaTeMaTHKH.

B pe3yabTaTe H3yyeHUs1 QMCHUNIMHBI 00YyYAIOIIMIACS 10 MporpaMMe 0aKajaaBpuaTa J0JIKeH

Obnadams cnenyromumu npodeccuonanbabiMu (I1K) kommerenusmu:

CIOCOOHOCTBIO TMPOBOJIUTH AHAIMU3 CHIPbS, MATEpUATOB M TOTOBOM MPOIYKIIMU, OCYLIECTBIISTH
oreHKy pe3ynbratoB ananusa ([TK-10);

CIOCOOHOCTBIO INITAHUPOBATH U MPOBOAUTH (PU3NUECKHE U XUMUYECKHE IKCIEPUMEHTHI, TIPOBOIUTH
00paboTKy UX pe3yabTaTOB U OI[CHUBATh MOTPEUIHOCTH, BBIIBUTaTh TUIIOTE3bI M YCTAHABIUBATH TPAHULIBI
WX MPUMEHEHUs, IPUMEHATh METOJIbl MAaTeMAaTUYECKOr0 aHalnu3a U MOJAEIUPOBAHUS, TEOPETUUECKOTO U
sKCIepuMeHTanbHoro uccienoanus (I11K-16);

3namo:

(U3UKO-XMMUYECKHE UM XHUMHKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTH MPOTEKaHUS MPOLIECCOB
W3MEHEHUsSI arperarHoro COCTOSIHHMSI Mapo(ra30)-HUAKOCTHBIX CHCTEM, PEAKTOPHBIX IMPOLECCOB H
OCHOBHBIX IIPOIIECCOB pa3IesieHUs] XUMUUYECKON TEXHOJIOTUH;

METOJbl WU aJITOPUTMBI KOMIIBIOTEPHOTO MOJETUPOBAHUS OCHOBHBIX IIPOIIECCOB XHMHYECKOMN
TEXHOJIOTUU M TEXHOJOTHYECKUX CXEM XUMHUUYECKUX MPOU3BOJICTB;

NPUHIMIBI ~ NPUMEHEHHs]  METOJOJIOTMM  KOMIBIOTEPHOTO  MOJCIUPOBAHUS  XHMHUKO-
TEXHOJIOTHYECKHX TMPOLIECCOB TMpPU aBTOMATH3UPOBAHHOM IPOCKTHUPOBAHUM U  KOMIIBIOTEPHOM
yIpaBICHUH XUMUYECKHUMH POU3BOACTBAMH.

Ymemy:

pemarb  3aJa4d  KOMIIBIOTEPHOTO  MOJEIMPOBAaHUS  MPOIECCOB  Mapo(Taso)-»KUAKOCTHBIX
paBHOBeCHil, a0COPOIMH, JUCTUIUISAIINH, PEKTH(PHUKAIIIHN U KUIKOCTHOMN SKCTPAKIINU;

MPUMEHSTh T[OJyYCHHbIE 3HAHHUS TMPU PEHICHUH MPaKTHYEeCKUX 3a7a4  KOMIIBIOTEPHOTO
MOJENUPOBAHUS OCHOBHBIX MPOIECCOB XMMHUECKON TEXHOJOTHUH U TEXHOJIOTUYECKUX CXEM XUMHUYECKHX
IIPOU3BO/ICTB.

Braoemo:

METO/JIaMU TPUMEHEHHsS CTaHAAPTHBIX MakeToB mpukiaaHeix nporpamm (IIIIII) u makeroB
Mozenupytomux nporpamm (ITMII) ans MonenrpoBaHusi OCHOBHBIX MPOIECCOB XUMUYECKON TEXHOIOTHH
Y TEXHOJIOTMYECKUX CXEM XUMUYECKUX TIPOU3BOJICTB.

Kpatkoe conep:xkaHue TuCHUILIHHBI
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Beenenne. Ilenu m 3agaunm kypca. Kparkuii nctopudeckuil o4epk pa3BUTHS OTEUECTBEHHOW U
3apy0eKHOW BBIYUCIUTEIHHOU MaTeMaTuku. OCHOBHBIC 3Tanbl Pa3padOTKH U peaH3allid aIrOPUTMOB
Ha KOMITbIOTEpax.

Moayas 1. BeruuciaurejbHas MateMaTuka. OCHOBHbIE 3Tanbl: pa3padoTka M peajn3anus
ajropuTMoB Ha komnbloTepax. Cucrema komnblooTepHoii marematnkun (CKM) MATLAB pas
penieHus 32124 BbIYUCIUTEIbHON MaTeMATHKH.

Tema 1.1. Cozganue M-nporpamMm M _OCHOBHbIE oneparopbl M-fi3blka NPOrpaMMHPOBAHUSA
MATLAB. BapuanTsl cTpyKTYpbI nporpamm na MATL AB.

Opranuzanus padouero ctosa Desktop Layout;

Ocuosublie onepaiud B Command Window;

OcHogubie oneparuu B Editor;

JIuHeHoO opraHU30BaHHAs IporpaMMa (aJIrOpUT™);

BeTBiieHHs ¢ OJIHUM YCIIOBHEM, HECKOJBKAMHU YCIIOBHSAMH, BIIOKEHHBIC, CO CITMCKOM YcioBuit. if,
switch; norudeckue oneparuu and, or, not;

Ukl cO CUETYMKOM, C TMPEIyCIOBHEM, C TOCTYCJIOBHEM, C TMPEPHIBAHHEM TIOJHBIM H
MpephIBAHUEM YaCTHYHBIM, C 33JJaHHBIM IIIarOM CYETYHKa, C OT/ACIbHBIM OTCUeTOM mrepanuii; for, while,
break, continue; ¢ BbI30BOM (QYHKIMIA; ¢ auamoroM ¢ mojb3oBareneM B Command Window u B
CHeIUaIbHBIX JUATOTOBBIX OKHAX;

Tema 1.2 CrangapTHble W _HecTaHjapTHble (GyHKUMU M-s3bIKa NPOrpaMMHPOBAHUS H
ocHoBHbIe pemarenu (solvers) MATLAB.

dyukuu ¢ rpadguyeckuM BIBOJIOM pe3ynbTatoB; plot, subplot, surf, mesh, polar;

DyHKINYU ¢ YUCIOBBIM BBIBOIOM pe3yiabTatoB B Command Window;

DYHKIUH C 3aMHUChIO PE3YIBTATOB B (pail;

DYHKINHU, BIOKCHHBIC B TJIABHYIO () YHKIIHIO;

DYHKIUU C TIEPEMEHHBIM YHUCIIOM apTyMEHTOB;

OyHKIMH, BBI3bIBAIONINE IPYTYI0 QYHKIUIO, UMSI KOTOPOU NEpeaHo KaK apryMeHT;

Moayas 2. Bektopbl 1 MmaTpuubl. CucTeMa JJUHeHHbIX ajreopanyeckux ypapuenui (CJIAY).

Tema 2.1. OOpaTHasg MATPULIA. YMHOKEHHE MATPHIL

Omneparop inv;

Omneparopsi Strcat, int2str, numa2str;

Omneparopst length, min, max, mean, sort;

Omneparopsl dot, tril, triu, eye, zeros, ones, diag;

Omneparopsl rand, linspace, logspace, repmat;

Omneparopsl Size, det, trace, norm;

Tema 2.2. Metoa I'aycca. Mero/1 NpOCTBIX HTEpPALMId.

Omneparopsi linsolve, rank, eig;

Tema 2.3. O0YCI0BJICHHOCTD cHCTeMbl. YK C/10 00YCI0BJICHHOCTH.

Omneparopsl cond, rcond,;

MoayJs 3. O0paboTka pe3yJabTAaTOB H3MepeHus 0JHOM BeJnunHblL [Ipubanxenne pynkuun

Tema 3.1. Kpurepuii CTbloIeHTA.

Omneparopsl polyfit, polyval;

Tema 3.2. Aunpokcumanus.

Omneparop Isgcurvefit;

Tema 3.3. UnTepnoJasinus.

Omeparopsl interpl, linear, spline, nearest;

Monyas 4. UncieHHOe HHTETPUPOBAHHE

Tema 4.1. MeToabl IPAMOYI0JbHUKOB

OmnepaTopsl SUM, mean;

Tema 4.2. MeToabl Tpaneuui

Onmneparop trapz;

Tema 4.3. Meroa Cumncona

Omneparop quad, int;

Tema 4.4. Metroa Heotona-Koteca 8 mopsiika

Omneparop quads;

Mopayasb 5. YpaBHeHuUe ¢ OAHUM HEU3BECTHBIM
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Tema 5.1. MeToa jiesieHH T0N0JIaM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJbHbIX
Omneparopsl roots, poly, fzero;
Mopyasb 6. CucreMa HeJIMHEHHBIX YPaBHEHUIt
Tema 6.1. Meron Horotona-Padcona
Omneparopsl solve, diff, subs;
Tema 6.2. MeTo1 IPOCTBLIX MTEPAILUIA.
Omneparops sSimplify, collect, pretty;
Moayas 7. OnHoMepHasi ONTUMM3ALUSA
Tema 7.1 MeToabl 0IHOMEPHOH ONTUMHU3ALMHU
Omneparopst fminbnd,;
Mopyas 8. MHOromepHasi ONTUMHM3A U
Tema 8.1 MeToabl MHOTOMEPHOH ONITUMH3ALUMN
Omneparopst fminsearch, linprog, fmincon;
Moayas 9. IuddepennuaibHbie ypaBHeHU s
Tema 9.1 MeToabl penienusi iug depeHnuaabHbIX YPABHEHUIA.
Omneparopsi dsolve, diff;
3akJiiloueHue. 3aKIIIOUUTENbHAS JIEKIIUS TI0 TTOIBECHUIO UTOTOB Kypca.
O0bem yueOHOH TMCHUIJINHBI:
Ounas dopma:

B 3au. B akanem.
Bun yuebHoit paboThl eAMHULAX yacax
O0mas Tpy10eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IIaHY 3 108
AYyIUTOPHBbIE 3aHATHSI: 0,9 32
Jlexuuu (Jlek) - -
JlabopaTtopusie 3ansTHs (J1ab) 0,9 32
CamocrositesibHas padora (CP): 2,1 76
[Toarororka K 1abopaTopHBIM paboTam 1,05 38
CamMocTosATeTpHOE H3yUeHHE Pa3JIeioB Kypca 1,05 38
Buja nToroBoro KOHTpOJIsA: 3a4eT / IK3aMeH - 3auer
3aouyHas popma:
B 3au. B akanem.
Bun yaeOHoM paboTh eIMHHUIIaX yacax
OO0masi TpyA0eMKOCTh M CUUILIHHBI 110 Y4eOHOMY IJIAHY 2 108
AyAUTOpPHBIE 3aHATHS: 0,33 12
Jlexuun (Jlek) - -
JlaGopaTopusbie 3ansatus (J1ab) 0,33 12
CamocrositesbHas padora (CP): 2,56 92
IToaroroska K 1abopaTopHBIM paboTam 1,06 38
CaMocTosATeIbHOE U3YUEHHUE Pa3/IeIoB Kypca 1,5 54
Bua koHuTpoJs: 3a4eT / 3K3aMeH 0,11 3auer
(4)

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIIIHHBI
«Inckpernas maremaruka» (b1.B./1B.2.2)

Heapb AucuunmInHbl — GOPMUPOBAHHUE Y CTY/IEHTOB CUCTEMbI OCHOBHBIX MOHSATHH, HCIOIb3yEMBIX
JUI IOCTPOEHMSI BaKHEMIIMX MaTeMaTUYECKUX MOJeNei, 1 MaTeMaTHYeCKUX METOJOB JUI ONMHCAaHUS
Pa3IUYHBIX TPOIIECCOB.

B pe3yjbTaTe N3yyeHus AMCHUIIMHBI 00y4aKOIMiics M0 MporpaMMe 6aKajaBpUaTa A0JIKeH |

Obnaoams crnenyronumu npodeccuonansabivu (I1K) kommereHIusIMuU

CMOCOOHOCTBIO MPOBOJUTH AHAJIM3 CHIPbsS, MaTEPUAIOB U TOTOBOM MPOJIYKIUH, OCYLIECTBIATH
oleHKY pe3ynbraToB ananu3a (I1K-10);
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CIOCOOHOCTBIO IUIAHUPOBATH U MPOBOJUTH (PU3UIECKHE U XUMUYECKHE YKCIIEPUMEHTBI, TIPOBOIUTH
00paboTKy UX pe3ylbTaTOB U OLIEHUBATH MMOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bl U YCTAaHABINBATH TPAHUIIBI
UX NPUMEHEHUs, IPUMEHATh METO/Ibl MaTEMATUUYECKOT0 aHaJIn3a U MOJEIMPOBAHUS, TEOPETUUECKOIO U
IKCIIepUMEHTaNbHOTO HccienoBanus ([1K-16).

3uams:

OCHOBHBIC TIOHSTHUS M METOJAbl JUCKPETHOW MaTeMaTHKH, MATEMaTUYECKUX METOJIOB pEeUICHUs
npodeccuoHaIbHBIX 33/1a4.

Ymemo:

MPUMEHSITh MATEMAaTHICCKIE METO/IbI TIPU PEIICHUH THUIIOBBIX MPOPECCHOHAIBHBIX 3a]1a4.

Braoemy:

METOJaMH TOCTPOSHHSI MaTeMaTHYecKOW MOJENN THIOBBIX TNPOQPECCHOHANBHBIX 3aqad |
COJIepKaTeIbHONM UHTEPIIPETALMHY TIOJYYEHHBIX PE3YJIbTAaTOB.

Kparkoe conep:kanue 1uCHMILINHBI:

Beenenue.

Ponp nuckperHol MareMaTWKu HpH pa3pabOTKe W AKCIUTyaTallud XUMMKO-TEXHOJOTHYECKHX
CUCTEM.

DJIeMeHThI TeOPMH MHOKeCTB M ajiredpanyeckne CTPyKTYpbl.

BBenenune B AMCKpeTHYIO MareMaTuky. PoJyib TUCKpeTHOM MaTeMaTHKd HpH pa3paboTke u
AKCIUTyaTallil XUMHUKO-TEXHOJIOTUUECKUX CHUCTEeM. MHOXecTBa, OTHOUIEHUS MU (PYHKIUU. 3agaHue
MHOXECTB M OCYIIECTBIIeHWE omepanuii Hajg HuMU. CrocoObl 3amanms. Omnepanuu oO0bEAMHEHWUS,
MepeceyeHmsi, pa3HOCTH, JOMOJHEHUS U JAeKapToBa MPOU3BEACHUS. AKCHOMAaTHKa TEOPUU MHOXKECTB.
Anredpa Kantopa. Munnmu3anus mpeacTaBieHuid MHOXKeCTB. Jlmarpammbl Diinepa-Benna. bunapnabie
oTHomeHus. CriocoObl 3amanus OMHApHBIX OTHOIIEeHWH. CBOMCTBa OMHAPHBIX OTHOIICHHWH. Pa3ouenws.
OTHolIeHUs SKBUBAJIEHTHOCTH U mopsiaka. [IpencraBieHue N-apHbIX OTHOIIEHWH OMHApHBIMH. Anredpa
otHomeHnid. Oynkuuu. MHabekus, cropbekius u oueknus. AnreOpanyeckue cTpykTypsl. [lomyrpynmnsl.
Mownouapl. I'pynmet. Tloarpynmer. [uknudeckue rpymnmbl. ['pymnmbl moactanoBok. M3oMopdusm rpymir.
Cwmexnbie knaccel mo noarpynne. Hopmanbawie aenutenu. @akrop-rpynmnbsl. Komblia: onpeneneHus,
CBOMCTBa, MpuMepsl. [Tos.

JyieMeHThI Teopuu rpagos.

I'padrr. 3aganue u xapakrepuctuku rpados. Buasl rpados. [loarpader. MaTpuiisl CMEXHOCTH H
uHIaeHTHocTu. Crenenn BepminH. Mapmpyrsel Llenu. Ilukiel. PacctositHue Mexay BeplIMHAMU.
Huamerp u pamuyc rpada. YHapHele u OuHapHble omepauuu Haj rpadamu. [lomonHenue rpada.
VYnaanenne u po0GaBineHHe BepuIMH. YjaaneHue U JoOaBieHue pedep. OTOXKIECTBICHHE BEPIIMH.
Pacmennienue Bepmun. O6benunenue rpados. Ilepeceuenue rpadoB. KomnoHneHTs! cBA3HOCTH. MOCTBI.
Bepmmnnas u pebepHasi cBA3HOCTh. CBSI3HOCTh OPUEHTHUPOBAHHBIX TpadoB. ANTOPUTM BBIYUCICHUS
CBA3HOCTU. BHyTpeHHsiss ycToilumBOoCTh. BepmmHHOoe uymcio He3aBUCUMOCTH. PebepHoe uyucio
He3zaBHUCUMOCTH. BeprmnHoe u pebepHoe mokpeiTHe rpada. BHemHsas ycroitunBocTh. Bepmmnhoe u
pebepHoe uncio BHeNIHeH ycToitunBocT. LIMKiIbl U pa3pessl. DinepoBbl HUKIbL. ['aMUITBTOHOBBI ITUKIIBI.
[Tnanapuocts u ykianaka rpados. ['panu minockoro rpada. Packpacka rpados. XpomaTuueckoe YHCIO.
I'mnore3a uetbipex kpacok. [lepeBbs. Omnpenenenusa. CpoiictBa. Teopema Ksnu. dynaamentanbHas
cucteMa UUKIOB. OCTOB HAMMEHBIIErO Beca. YNOPsAIOYECHHbIE JepeBbs. bunaphblie nepeBbs. JlepeBbs
COPTUPOBKH. AJITOPUTM NIOUCKA B JIEPEBE COPTUPOBKHU.

byaeBsbl pyHKIHH.

Anrebpa noruku. byneBbl ¢ynkmuu. CrnocoObl 3amaHus. byneBbl (QyHKIMM OJHOW U ABYX
MEePeMEeHHbIX U UX cBoicTBa. Dopmynsl OyneBoil anreOpbl. OCHOBHBIE 3aKOHBI OyleBOW aireOphl.
OkBUBaJeHTHOCTh  Qopmyn. [lpunmun  gBoiicTBeHHOCTH. CoOBepIIEHHBIE AU3IBIOHKTUBHBIE U
COBEpIIICHHbIE KOHBIOHKTUBHBIE HOpMaibHbIe (opMbl. CHCTEMBI 3JIEMEHTAPHBIX OYNEeBBIX (YHKIUU.
OYHKIMOHATBHO TOJIHBIE CHCTEMBI JJIeMEHTapHBIX OyieBbIX (yHKIMH. [Ipumepsl (GYyHKIHOHAIBHO
MONHBIX 0a3ucoB. Baxknelmme 3aMKHYTble Kiacchl. TeopemMa o (YHKIIMOHATbHOM TIOJHOTE.
Munumuzanus OyneBsix GyHkumit. CokpaiieHHas, TynukoBas u MuHUManbHas (opmel. KapTter Kapho.
Meton coderanuss uHAeKCOB U Mmeroi KyaitHa. MuHMMM3aIMs KOHBIOHKTUBHBIX HOPMAIBHBIX (HOpM.
O030p mpuIIOKEeHHI JUCKPETHOW MareMmaTtukd. Pa3zpaboTka d((HEeKTHBHOTO MaTeMaTH4YecKoro,
IPOrpaMMHOTO, MH(OPMAIIMOHHOTO M TEXHHUYECKOTOo 00eCreueHUs Ha OCHOBE METOJI0B JHCKPETHOMH
MAaTEeMAaTHKH.

S. McunciieHue BbICKAa3bIBAHMI.
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BBenenue B Maremaruueckyro Joruky. Kpartkue cBeneHUsI U3 UCTOPUU MATEMaTUYECKOUN JIOTHKU.
Ponp maremaTHuyecKoW JIOTUKM NPH pa3pabOTKe M IKCIUTyaTallMd XUMHKO-TEXHOJIOTUYECKUX CHCTEM.
dopmanbHble aKCMOMaTH4ecKue cuctembl. CHUMBOIBI, BBIpaXKEHUS, (POPMYIbI, akcHOMBbI. IIpaBuio
BBIBOJA, HEMIOCPEJICTBEHHOE CIIEICTBUE, BBIBOJ, TeopeMa. Jlornka BbICKa3bIBaHUM. JIOTMYECKHA BBIBO/I.
Axcuombl. [IpaBmiio modus ponens. Teopema JeayKuuM W HOpaBWwiIo cuuioru3dma. [lonHoTa U
HENpoTUBOpeunBOCTh. HesaBucumocTs akcuoM. Paspemmmocts teopuu. Jlpyrue akcumomMaTH3aLUH.
IIpoBepka BBIBOJAMMOCTH C IOMOIIBIO MCTUHHOCTHBIX Tabmuy. CexkBeHuuu ['ennena. Mojaenb MupoB
Kpunke. Merton pesomronmii Pobuncona. Merox kmays Bonra. OOpatHbiii meTon Maciosa
(GmaronmpusTHBIX HAOOPOB).

6. Ucuuciienne npeuKaToB U HeYeTKasi JJOTHKA.

Jloruka npenukaTtoB. ABTOMaru3alus JIOIMYECKOro BbIBoja. llepeMeHHble, (yHKIMH, TEpPMBI,
IIpEeIMKAThl, KBAaHTOPbI, GopMyiibl. ObnacTh AelicTBUs KBaHTOpa. CBOOOIHBIE U CBA3aHHbBIE IEPEMEHHBIE.
WuTepnperanuu, paBHOCHIBHOCTh. Pacno3HaBanme oOme3HaunMoctd. [IpoGimema paspemmmocT.
AKcHOMBI M TpaBuja BbIBOJA UCUMCICHMS NpeaukaToB. Teopema nenykuuu. HempoTuBopeunBocTh U
MOJIHOTAa. BbhIHECEHHE KBAHTOPOB M MpeJBapeHHass HopMaibHas ¢opma. CKyJIeMOBCKHE CTaHIapTHBIE
dbopmbl. DpOpaHOBCKUI yHHMBEpPCYM H Teopema OpOpana. IloacranoBka u yHubukamus. Merton
pe3odtonuii U ero nmojaHota. CtpaTerun MeToia pe3osonnid. J{u3bptoHkThl XopHa. [IpuHImn Jorudeckoro
nporpaMmmupoBanus. Hederkue MHoxkectBa. Heuerkas noruka. IlosiBieHHME U CyTh HEUYETKOCTH.
®opmanuzaiys HeueTKoCTH. DYHKIMSA NPUHAAICKHOCTH. JIMHrBHCTHYEecKas mepeMeHHas. Onepanuu
HaJ HeYeTKUMHM MHoXxecTBamHu. Heuetkas apudmernka. Metonasl nedaszsudukanuu. Heuerkue
oTHomeHus. CTaHIapTHBIE HEUETKUE Joruueckue onepanuu. Hedetkuii BoiBoA. CTENEHN UCTUHHOCTH U
CTENEHU YBEPEHHOCTH. HeueTknii aHasior MeTo1a pe30JIFOIHil.

7. Koneunnie aBTomMaThl, MaliMHbl ThropuHra-Ilocra, ¢jI0KHOCTH BHIYHMCICHUI.

DnemMeHTHl Teopuu aBToMaroB. [loHsTHE aBTOMaTHOTO MpeoOpa3oBaHus HHPOPM ALK U KOHEYHOTO
aBTomara. CriocoObl 3amaHusi aBToMatoB. ABToMathl Mummu u Mypa. IlporpamMmMuas u anmapaTHas
peanu3anys aBTOMATOB. OKBUBAJIEHTHOCTh M MHHUMMU3alIMsA aBTomMaToB. Mammusl Treropunra-Ilocra.
dopmanuzanys TOHATHS alropuTMa W (GOopMajbHBIE MOJENH anropuTtMoB. Mamunaa TreropuHra:
ompeneneHus, CBoWcCTBa, rpadsl nepexonoB. Mammna Ilocta. Ilporpammer mis mamms. [IpoGnema
pacriosHaBaHus. [IpobGieMa OCTaHOBKH. AJNTOPUTMHUYECKH HepaspemuMble Mpobiaembl. CI0KHOCTH
aNropuTMOB. Mephbl cll0)KHOCTH. BpeMeHHast 1 eMKOCTHAasl CJIOKHOCTb. ACUMIITOTHYECKAs! CIIOKHOCTD,
MOPSAAOK CIIO)KHOCTH, CIIOKHOCTh B CPEIHEM M B XyAlIeM ciydae. TpyAaHOpaspelmnMble 33Jadu.
HenerepmunupoBannas Mammua Teropuara. Kmaccer P u NP. NP-momabsie 3amaun. NP-mosmota
po0IeMbl BBIMOIHUMOCTH (OPMYN JIOTHKHU BbICKa3bIBaHUNA. (O030p MPUIOKEHUIH MaTeMaTH4ecKOn
noruku. HampaBieHus MCHOJIB30BaHUs alapaTa MaTEMaTUYeCKOM JIOTMKH B 3aJadyax IpPaKTUYECKOU
unpopmaruku. Creunudukanus U BepuPUKaLUs IPOrpaMMHO-AINAPATHBIX IPOEKTOB, JIOTHYECKOE
MIPOrpaMMUPOBAHKE, TOCTPOCHUE OHTOJIOTUM, S3bIKU OOIICHUS WHTEIICKTYaIbHbBIX areHTOB.

O0beM yueOHOH TMCHUIINHBI:

Ounas dopma:

Buner yue6HOI paboThI B 3aueTHbIx B axazem. qacax
eIMHHIIAX
O01mas TPyA0eMKOCTh JUCHHUILVIMHBI IO Y4e0HOMY IIAHY 3,0 108
AyIMTOPHBbIE 3aHATHS: 0,9 32
Ulekiuu (JIek) - -
UlaGopaTopusbie 3anartus (I113) 0,9 32
CamocrosiTeibHas padora (CP): 2,1 76
Bua KoHTpoIsi: 3a4ueT/IK3aMeH - 3auer
3aouHas gopma:
Bunsl yaeOHOM paboThI B 3auerHbIX B akazem. acax
eIMHUIaX
O01mas TPyA0eMKOCTh JUCHHUILVINHBI 0 Y4e0HOMY IJIAHY 3,0 108
AyIMTOPHBIE 3AHATHS: 0,33 12
Ulekiuu (JIek) - -
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UlabopaTopHbie 3anstus (J1ao) 0,33 12
CamocrosiTesibHasi padora (CP): 2,56 92
Bux koHTpoOJIs: 3aueT/3K3aMeH 0,11 Sazz)e T

AHHOTanus padoyel NPorpaMMsl AMCUMILIMHBI «/lonoJHUTe IbHBIE I1aBbl pu3unkw» (b1.B./[B.3.1)

Hesab AMCHUIVIMHBI — IPHOOPETEHNE OOYYAIOIIMMHUCS 3HAHHWIA TI0 OCHOBHBIM paszienaM (U3UKU U
YMEHHIO IPUMEHATD UX B JIPYTUX €CTECTBEHHOHAYYHBIX JTUCIUIUINHAX.

B pesyabTaTe ndyueHusi AMCUMIJIMHBI 00Y4YAIOMIMICS 110 NPOrpaMMe 6aKaJIaBpuaTAa J0JI/KeH |

Obnaoame  cnenytommmu  obmenpodeccnonanbHbIMU(OIIK)  mpodeccnonansapivu  (I1K)
KOMIETCHIUSIMH:

CIOCOOHOCTBIO MJIAHUPOBATH U TPOBOIUTH (PU3UYECKHE IKCIIEPUMEHTHI, IPOBOAUTH 00pabOTKY HX
pe3ylbTaTOB M OIEHMBAaTh IOTPEIIHOCTH, BBIIBUraTh TUIOTE3bl M YCTAHABIMBATH TIPaHUIBl HX
npumenenust (ITK-16);

TOTOBHOCTBIO MCIIOJIH30BaTh 3HAHHSI OCHOBHBIX (PM3UYECKUX TEOPUMN Ui PEIICHUN BO3HUKAIOIIHUX
(bu3nyeckux 3ajayd, CaMOCTOATEIbHOIO MPUOOPETEHUS (PU3NUECKUX 3HAHUM, JUIsl TOHUMaHUs IPUHIIUIIOB
paboTel IpUOOPOB U YCTPOICTB, B TOM YHCIIE€ BBIXOJSIIMX 3a MpPeieibl KOMIIETEHTHOCTH KOHKPETHOTO
Hanpasnenus (ITK-19).

3namo:

¢u3nyecKkue OCHOBbI KBAHTOBOM CTAaTHUCTHKH (HMCXOJHBbIE «0a30BbI€» IMOJIOKEHUS, OCHOBHbBIE
KBaHTOBbIE CTATUCTUYECKHE pacpeiesieHus);

AJIEMEHThl 30HHOW TEOpPUM MPU TPAKTOBKE pPA3IMUHBIX CBOWCTB METAJUIOB, IUDJIEKTPUKOB U
MOJIYTIPOBO/IHUKOB;

0a3oBple  (U3MYECKHE TIOHATUS O KBAHTOBBIX TEOPHUSIX TEIJIOEMKOCTH (HA MpHUMepe
KPUCTAJUTHYECKUX TEN);

JIeMEHThl  (GU3UKU TBEPAOro Teiaa (MCXOAHBIE MOHATHS O KpuUcTauiorpaguu, TUIAX
KPUCTANINYECKUX CTPYKTYP; CBEICHUS O SIBICHUH U KBAHTOBOM TPAKTOBKE CBEPXIIPOBOJAUMOCTH).

Ymems:

MIPUMEHSATh UCXOJHBbIC (hU3UYECKUE (TEOPETHYECKHE) 3HAHUS TPH PEIICeHUH NpodeccroHaIbHbIX
3ajauy;

IIPOBOJIUTh OILICHOYHBIE pacuéThl W OCYIIECTBIATh (HAa KAauyeCTBEHHOM YPOBHE) aHalu3,
HaOJII01aeMBbIX SIBIICHUI.

Braoemy:

HaBbIKaMH OOOCHOBAHMSI CBOMX CYXJEHHH, YTO CHOCOOCTBYET MPaBHIIBHOMY BBIOOPY METOIUKH
IIPOBOJIUMOTO CTYA€HTOM HCCIIEI0BAHMUSL.

Kpatkoe conepxaHue AUCHUIIIUHbI

1. DieMeHThI KBAHTOBOH CTATHCTHKH

OneMeHThl KBaHTOBOM cTatucTukd. KBaHTOBas cucTreMa W3 OJMHAKOBBIX vacTull. [IpuHumn
TOKJIECTBEHHOCTH OJMHAKOBBIX yacTUll. CUMMETpHUYHbIE M HECUMMETPUYHBIC BOJHOBBIE (YHKIIHH,
OIMCBIBAIOLIUE COCTOSHHS TOXKJIECTBEHHBIX MHKpoudacTHll. bo3oHsl u ¢epmuonsl. [Ipunuun Ilaymnu.
KBanToBble cratucTuueckue pacnpesaenenus boze-OiHmreiina u ®epmu- [lupaka. BripoxaeHHbIN
3JIEKTPOHHBIN T'a3 B KpUCTaIaxX (METaIbl).

2. MeTamibl, IM3JIEKTPUKH M MOJIYNPOBOAHUKH C TOYKH 3PECHHUS 30HHON TeOpHH

OHepretudeckue 30Hbl: cratucThka @epmu-/lupaka, sHeprus @epMu. DIEKTPOH B IEPHOINIECKOM
noJie KpucTaia: 3pQeKTUBHAs Macca EKTPOHa.

3. DjeMeHThI (PU3MKH TBEPAOIO Tena.

@usuka TBEpHoro Tena (PTT): ompenenenue, cBs3b C APYTMMH JUCHUIUIMHAMH, OOBEKTHI
U3yueHHs, Kpyr pemaemblx 3agad. CBs3p ¢ Kpuctauorpadguei, KpucTaiopu3ukoil u
kpuctasmoxumueil. KonnencuposanHoe cocrosiHue. [loaxon k ommcanuio TBEpABIX Tes. CTpykTypa
kpuctaiioB. CumMmeTpuss M (U3NYECKUE CBONCTBA KPUCTAIOB. THIBI KPUCTAUIMYECKUX CTPYKTYP
(obmas xapakrepuctuka). IIMOTHBIE yNMAaKOBKM: KyOW4ecKas M TeKcaroHajbHas (Ha KaueCTBEHHOM
ypoBHe). [ToHsITHE O CBEPXIPOBOUMOCTH (KBAaHTOBBIE MTPECTABICHHS HA KAUECTBEHHOM YPOBHE).

O0beM yueOHO 1M CUUIITHHBI:

Ounas popma:
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B 3aueTHBIX
B akanem. yacax

Bunet yueOHOM paboTh €IMHHIIAX
OO0mas Tpy10eMKOCTh AUCHHUIJIMHBI 110 y4eOHOMY 30 108
IJIAHY '
AyIUTOpHbIE 3AHATHS: 0,8 32
Jlexruu (JIek) 0,4 16
[Ipaktuueckue 3anstus (113) 0,4 16
CamocrosiTenbHas padora (CP): 1,2 40
Bua koHTpOJISi: 3a4eT/3K3aMeH 10 JK3aMeH-
’ (36)

3aounHas gopma:

B 3aueTHBIX
B akanem. gacax

Buiel yueOHOM paboThI eIMHUIIAX

OO0miast TPyA0€MKOCTh AU CIHUIIJIMHBI 10 Y4e0HOMY 3.0 108
ILUIAHY ’
AyIMTOpPHBIE 3aHATHSA: 0,22
Jlextuu (JIek) 0,11
[Ipaktuueckue 3anastus (113) 0,11
CamocTosiTenbHas padora (CP): 2,53 91
Bua koHTpoOJIsi: 3a4eT/3K3aMeH 025 IK3amMeH-

©)

AHHOTanuA padoyeil mporpaMmmal IucuUIIMHBI «Anepuas ¢puzuxka» (b1.B./(B.3.2)

Heap nucuunIuHbl — npuodpeTeHne 00yJyaromMMKCs 3HAaHUM 10 OCHOBHBIM paszfienaM (PU3UKH U
YMEHHIO IPUMEHATh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUIUINHAX.

B pe3yabTaTe H3yyeHUs: QMCHUNIMHBI 00yYAIOIIMIACS 10 MporpaMMe 0aKajaaBpuaTa J0JIKeH:

Obnadams  crnenyromumu  obmenpodeccuonanbHBIMUA(OIIK)  nmpodeccnonanmpabivu  (I1K)
KOMITETEHIIUSIMU:

CHOCOOHOCTBIO TUIAHUPOBATH U MPOBOIUTH (PU3NUECKHUE IKCIEPUMEHTHI, IPOBOJUTH 00PabOTKY UX
pe3yNbTaTOB M OICHUBATh IOTPEIIHOCTH, BBIIBUraTh TUIOTE3bl M YCTAHABIMBATH TPAaHUIBI HUX
npumenenus (ITK-16);

TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMSI OCHOBHBIX (PM3UYECKUX TECOPUH Ui PEIICHUN BO3HUKAIOIIUX
¢buznyeckux 3a7au, CaMOCTOATEIbHOTO MPHOOpEeTeHUsT PU3NUECKUX 3HAHUMN, /U1 TOHUMAHUS IPUHIIUIIOB
paboTel MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJSIIMX 3a MPEesbl KOMIIETEHTHOCTH KOHKPETHOTO
nanpasienus (ITK-19).

3namo:

(puznyeckne 0CHOBHI KBAHTOBOH CTATHCTUKH (MCXOIHbIE «0a30BbIe» MOJI0KEHHs, OCHOBHbIE
KBAHTOBbIE CTATHCTHYECKHE pacnpeaeleHus);

AJIEMEHTHl 30HHOW TEOPUM MPU TPAKTOBKE PA3IMUYHBIX CBOWCTB METAJUIOB, IUAJICKTPUKOB H
MOJIYIPOBOIHUKOB;

0a30Bble  (UBUYECKUE TIOHATHUS O KBAHTOBBIX TEOPHUSIX TEIIIOEMKOCTH (HA TMpHUMeEpe
KPUCTAIITMYECKUX Tel);

aNMeMeHThl  (GU3MKK TBEPAOTO Tena (MCXOAHBIE TMOHATHS O KpHcTauorpaduu, TUIAX
KPUCTAITMYECKUX CTPYKTYP; CBEACHUS O SBJICHUH U KBAHTOBOM TPAKTOBKE CBEPXIIPOBOJIUMOCTH).

Ymemy:

MIPUMEHITh UCXOJHbIE (u3NUecKue (TEOpeTHUeCKHe) 3HAHUS MPU PElIeHUU Mpo(hecCHOHATBHBIX
3a/ay;

MPOBOJUTH OIICHOYHBIE pacy€Thl M OCYIIECTBIATh (HAa KadeCTBEHHOM YPOBHE) aHalu3,
HaOII0JTaeMBIX SIBJICHHIA.

Braoemy:

HaBbIKAMU OOOCHOBAHMSI CBOUX CYXKJICHHI, YTO CIIOCOOCTBYET MPaBUIHBHOMY BBIOOPY METOIUKH
MIPOBOJMMOTO CTYJEHTOM HCCIIEOBAHUSL.
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Kpatkoe conep:xanue 1UCHHUIINHBI:

MecTo 1 3HAUYEeHME SIIePHOT (PU3UKH

[Ipenmer SA®. Mecto u 3HaueHue 1D B coBpeMeHHOM ecTecTBO3HaHMU. OCHOBHBIE 3ajaud,
mporpaMMa M CTpyKTypa Kypca. OcHOBHbIe OdTambl pasButus S®P. Buabl dyHmamMeHTaNbHBIX
B3aMMOJICHCTBUIA. MacmTabsl W eAMHUIBl U3MEpeHui ¢u3nueckux aucuuiuinH. OcobeHHOCTH
(bu3HYECKUX SBJICHUN B MUKPOMHPE.

CraTtucTuyeckne CBOCTBA ATOMHBIX si/Iep

OcCHOBHBIE CTATUYECKHUE CBOMCTBA SJIEP: MACCOBOE YUCIIO, JIEKTPUUECKHI 3apsijl, COCTAaB, pa3MEpHL,
SHEPrus CBS3M, CIIMH, MOMEHT KOJINYECTBA JABUKCHHS, MArHUTHBIA MOMEHT, KBaJPYNOJbHBIA MOMEHT.
CpoiictBa simepHbIX cmil. OCHOBBI TEOpPHHM SIACPHBIX CUJ. Mojaenu atoMHbIX sigep. Pasznmen Bunbr
PaZMOaKTUBHOCTH, pPaJMOAKTUBHbIE CEMEHCTBA. 3aKOHBl IPOCTOTO M CJIOXHOIO pPaJHOaKTUBHOTO
pacriaga. 3aKOHOMEPHOCTH aiba- OeTa- U ramma- pacnaja. [lonstue o spepHoit snepretuxe. [Ipodaembr
U TIEpCIEKTUBBl DPa3BUTHS MHUPOBOM M OTEUECTBEHHOM DJHEPIeTHKH, POJb AaTOMHOM OHEPruu.
DOnemMeHTapHasi TEOpHUs JAeJCHHs. DHEpPrust U MPOAYKThl JeneHus sanaep. OCHOBBI LEMHOIO Ipolecca.
SnepHble peakiuu cUHTE3a. TepMosepHble peakiuu BO BceneHHON M B J1aOOpaTOPHBIX YCIOBUSX.
[IpoGnemsl ynpaBisieMOro TeEpMOSIEPHOTO CUHTE3a

B3aumopneiicTBue U3/1y4eHHs € BELECTBOM

WNonmsupytomee wuznydeHue. OOmuMe 3aKOHOMEPHOCTHM B3aUMOJCHCTBUS  HOHU3HUPYIOLIETO
M3JIy4eHHS] C aTOMaMM BEHIECTBA. B3aMMOJENHCTBHE TSKENBIX 3apsHKEHHBIX YACTHI C BEHIECTBOM.
B3anmopelicTBue 3JIEKTPOHOB M raMma- KBAaHTOB C BemecTBOM. [IpoOern 9acTvil HOHHU3UPYIOIIETO
u3nedyeHus B BeulectBe. Knaccudukamus saepHbIX peakiuil. 3aKOHbl COXPAHEHHUS B SAEPHBIX PEaKIUsX.
MexaHu3Mbl U TIapaMeTpbl SACPHBIX peaknuil. OCOOCHHOCTH SIICPHBIX PEAKIUNA, MPOTEKAIOINIUX IMPHU
BO3JICHICTBUU 4YacTHIl, HMEIOIIMUX pa3jHyYHble HapaMeTpbl (SHEpreTHYecKHue, MAacCOBBIE, 3apsIOBBIEC,
KOPIYCKYJIIPHO-BOJIHOBBIE). VICTOUHUKY 3apsyKEHHBIX YacTUIl M raMMa-KBaHTOB. MICTOYHMKN HEHTPOHOB
U JApYruxX HEUTpaidbHBIX yacTul. [IpuHUMOB OOHapyXeHMs, paauoMeTpuu U crekrpomerpuu B AD.
Peructpanus 3apssKeHHBIX U HEUTPaJIbHBIX YACTHI] PA3JIMUYHBIX SHEPTrUi. ['a30BbIe, MOJIYIPOBOHUKOBBIE,
CUMHTWUISIMUOHHBIE U TPEKOBBIE AETEKTOPHI.

O0bem yueOHOM TMCHUIINHBI:

Ounas dopma:

B 3auerHbBIX
B akageMm. yacax

Bunbr yaebnoit paboThI E€IMHALIAX
OO0 as Tpy10eMKOCTh AUCHUIJIMHBI 10 y4eOHOMY 30 108
IIaHy ’
AyIMTOpHbIE 3aHATHS: 0,8 32
Jlexruu (JIek) 0,4 16
[Ipaxtnueckue 3ansatus (113) 04 16
CamocrosTeasnas pabora (CP): 1.2 40
Buja KoHTpoOs: 3a4eT/3K3aMeH 10 IK3aMeH-
’ (36)

3aounas popma:

B 3auernbIx
B akanem. wacax

Buner yaebHo# paboThI E€IMHALAaX

OO0miast TPyA0€MKOCTh M CHHUIIJIMHBI 10 Y4eOHOMY 30 108
IJIaHy ’
AyIHTOpHBIE 3aHATHS: 0,22 8
Jlexumm (JIek) 0,11
[MpakTuyeckue 3anarus (I113) 011 4
CamocrosTenabHas pabora (CP): 253 91
Bua xonTposs: 3auer/3x3amMeH 025 IK3aMeH-

©)
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AHHOTaNUA Y4eOHOH MPOrpaMMbl JHCHHUILIMHBI
«MexaHn4YecKHe MPOLecChl U annapaTbl XumMudeckoii rexnoaorun» (b1.B.J1B.4.1)

Heap nucuunauHbI — GOPMUPOBAHNE Yy 00YUAIOIIHUXCS OCHOB WHKCHEPHOTO MBIIIIJICHHUS.

B pe3yabTaTe u3yueHusi AUCHUIJIMHBI 00yYAONIMICS M0 MPorpaMMe 6aKajaBpuaTa J0JIKeH

Obaaoams crienyromumu odenpodeccruonansHbiMu (OITK) komMneTeHnusIMu:

CIOCOOHOCTBIO  MCHOJB30BATh OCHOBHBIE 3aKOHBI ~ €CTECTBEHHOHAYYHBIX JUCHUIUIMH B
npodeccronansHo aestensHoctu (OIMK-1);

CMOCOOHOCTBIO ~ HCIIONB30BaTh 3HAHUS O COBPEMEHHOW (DM3WYECKOH KapTHHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BELIECTBA /ISl TIOHUMAHUSI OKPYXKAIOIEro
mupa u siBienuid npupo st (OITK-2);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHHM BEIECTBA, NPUPOJAE XHUMHUYECKOW CBS3U B
Pa3IMYHBIX KJIaccaX XWMHUYECKUX COCIUHEHWH /I TOHUMAaHHUS CBOWCTB MaTepuajioB M MEXaHU3Ma
XUMHYECKHX MPOIIECCOB, MPOTEKAONINX B OKpyxarorieM mupe (OITK-3).

3nams:

TEOPETUYECKUE OCHOBBI IIPOLIECCOB U3MENIbYEHUS U CMEIIECHHUS;

KOHCTPYKIIUU W TPUHIIMITBE JCHCTBUS OCHOBHBIX COBPEMEHHBIX MAIMH JUISS HW3MEJbUCHUS |
CMEIIEHHSI MaTepUAJIOB;

METO/IMKH pacueTa TEXHOJIOTUYECKOTO 000pYyAOBaHHUS.

Ymemy:

MPOBOJNTh MEXaHUYECKHE pacyeThl »JIIEMEHTOB MAaIIMH I W3MEIBUYCHHUS M CMEIICHUS
MaTepHaoB.

Bnraoemy:

HaBBIKaMU aHAJIM3a MEXaHHMYECKUX IMPOIECCOB XMMHUECKUX IMPOU3BOJICTB;

TEXHOJIOTHYECKHMH pacueTaMu 000py10BaHuUs;

pacdyeTamMu TUIOBBIX JETAJIEl MAIIMH, NOJIb3YACh cipaBo4HOM sutepaTypoit u I'OCTamu.

KpaTkoe conep:kaHue IMCHUMILIMHBI:

1. BBenenue

Ponp mnpeamera «MexaHuueckwe MpoOIECCHl W ammaparbl XUMUYECKOM TEXHOJOTHH» B
(dbopMHUpOBaHUM HHXKEHEpa XHWMHUKa-TeXHOJora. «MexaHM4eckue MpOLecChl U ammaparbl XUMHUYECKON
TEXHOJIOTUW)» —OCHOBAa JJIsl MPOEKTHPOBAaHHS HOBBIX U  COBEPIICHCTBOBAHHS JCHCTBYIOLIUX
TEXHOJIOTHYECKHX YCTAHOBOK XUMUYECKUX MPEITPUATHI.

2. Moayan 1. U3mesibueHne TBEPAbIX BelIECTB

Ou3nKo-MexaHU4ecKre CBoiicTBa MaTepuaioB. CrnocoObl u3MenbueHUs. Teopuu H3MeNbUeHUs.
Jpobuiniku, pa3pyliamiire Matepral cxaTheM (LIIEKOBbIe, KOHYCHbIE, BaJIKOBbIE). J(poOuiku ynapHoro
JNercTBUS (POTOPHBIE U MOJIOTKOBBIE JAPOOWIIKHM, MajiblieBble H3MENbUYUTENH). MaliuHel yaapHO-
WCTUPAOLIETO JIeHCTBUSL (MENBbHUIBI C Bpamawoummcs O0apadaHoM, BUOpallMOHHBbIE MEIbHHIIbI).
W3menpunTenu pas3gaBIUBAIOLIEr0 M HCTUpAOLIEro JAeicTBUsl (OeryHHble MEIbHUIBI, KaTKOBO-
TapenpyaTble U3MENbYUTeNr, OucepHbie u3MenbunTenu). CtpyliHple MenbHHUIBL. OOIacTh IpUMEHEHUS,
MIPUHIINI JSHCTBUS, KacCu(DUKAIIUSL.

3. Moayasb 2. Cmenienue.

[Ipoueccer cmemenus. Krnaccuduxamus cmecuteneid. CMeleHHe BBICOKOBSI3KUX IOJIMMEPOB
(depBsiYHBIC MAIIMHBL, BaJIKOBble MamuHbl). CMmecutenu mnepuoaudeckoro neiicteus. Kuneruka
mpoueccoB cmemeHus. CMmenieHwe ChIMydyux wmarepuanoB. bapabOanubie cMecuTenu. YepBsdHO-
nonacTHele cMecuTend. JIeHTouHble cMecuTenu. berynkoBele cMecuTend. [{UpKyIsSIIMOHHBIE CMECUTENH
C TCEBJIOOKIKEHHEM CBIITy4ero MaTepuana ObICTPOBpAIIAIONIUMCS poTOpoM. Ycpennutenu. CMecuTenu
HempepbeIBHOTO JeiicTBus. ['paBuTanmonHele cMecutenu. BuOpanuonnele cmecutenu. [IpsimoTouHbie
CMECHTEIH.

O0beM y4eOHOM T CUNIIIHHBI:

Ounas popma:

Bunsl yaeOHOM paboThI B B
3a4eTHBIX aKasieM.
eIMHUIIAX qacax

O0mas Tpy10eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIAHY 2,0 72
AyIUTOpPHBbIE 3aHATHS: 0,9 32
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Jlexuu (JIek) 0,45 16
[TpakTaeckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer
3aounHas gopma:
Bunsl yaeOHOM paboThI B B
3aYETHBIX aKazeM.
CIMHUTIAX qacax
OO0uasi TPy10€eMKOCTh IMCHUILIMHBI N0 Y4€0HOMY IJIAHY 2,0 72
AyIHTOPHBIE 3aHATHSI: 0,22 8
Jlexuun (Jlek) 0,11 4
[IpaxTueckue 3ansrus (113) 0,11 4
CamocronTesannasi padora (CP): 1,67 60
Bua xoHTpoJisi: 3a4er / 3k3amMeH 0,11 3auer
(4)

AHHOTaN U Y4eOHOI MPOrpaMMbl AU CHHUILIMHBI
«Mexanuka xummudeckux npoussoacrs» (61.B./[B.4.2)

Henap aMCHUMIUIMHBI — HAy4YUTh OOYYaroLIErocss TBOPUYECKOMY TIOJXOAY K BBIIIOJIHEHHUIO
MHXEHEPHBIX pacyeToB Ha MPOYHOCTh, KECTKOCTh M YCTOMYMBOCThH 3JIEMEHTOB KOHCTPYKIMM, AeTaneil u
y3JI0B MAIlIMH U aIllaparos.

B pesyabTaTe uyueHusi AMCUMIJIMHBI 00y4YAIOUIMIiCS 10 POorpaMMe 6aKaJlaBpHaTa 10JKeH:

Obnadams cnenyronumu oomenpodeccnonanpbHbiME (OI1K) koMmeTeHmsIMu:

CIIOCOOHOCTBIO  HMCMOJIb30BaTh OCHOBHBIE 3aKOHBl ~ €CTECTBEHHOHAYYHBIX  JTUCIHUIUIMH B
npodeccronansHoi aestenpuoctu (OIMK-1);

CIOCOOHOCTBIO  MCIOJB30BaTh 3HAaHUS O COBPEMEHHOM  (IM3MYECKOH KapTHHE  MHpA,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BELIECTBA ISl TIOHUMAHUS OKPYXKAIOILIEro
Mmupa u sieienuit mpupo sl (OITK-2);

TOTOBHOCTh MCIIOJIb30BaTh 3HAHMS O CTPOCHMM BEUIECTBA, IPHUPOJE XUMHUYECKOW CBSI3H B
Pa3IMYHBIX KJIACCaX XMMHUYECKUX COCIMHEHUN I IOHMMAaHUs CBOWCTB MAaTE€pPHAIOB M MEXAaHH3Ma
XUMHYECKHX ITPOIIECCOB, POTEKAIONINX B OKpyx)aromieM mupe (OI1K-3).

3namo:

OCHOBHBIC YPAaBHEHHUS U METO/bI PEILICHUS 3a7ja4 CONPOTUBIICHUSI MAaTEPUAJIOB U AETale MAIluH;

OCHOBHBIE METOJBl PacCue€TOB Ha IPOYHOCTb U HKECTKOCThb JJEMEHTOB KOHCTPYKLMI MAallWH H
anmnaparos;

OCHOBBI TEOPUH pacueTa JeTaJIel U y3J0B MAIllMH U allllapaToB XMMUYECKON TEXHOJIOTHH.

Ymemn:

IIPOBOJUTH PACUEThI JIEMEHTOB KOHCTPYKLUI HA OCHOBE METOJIOB COIIPOTUBIICHUS MAaTEPUAIIOB;

paccuuThIBaTh U KOHCTPYMPOBATh AETAIN MALLUH I10 UCXOAHBIM JaHHBIM;

IPOU3BOJIUTh PACUYETHl IO OCHOBHBIM KpPUTEPHUSIM PAOOTOCIIOCOOHOCTH U KOHCTPYMPOBAHUS
JneTajieil MamiuH.

Braoemy:

HAaBBIKAMU PACcyYeTa CONPOTUBIICHHSI MaTEPUAIIOB AHATUTHUECKUMHU METOIaMU;

HaBBIKAMU BbIOOpa MaTEpUAJIOB 110 KPUTEPUSM MPOUYHOCTH;

pacueTaMu THIOBBIX JETAJEH MallliH, MOJb3YICh clipaBoyHOM JmuTeparypoit u 'OCTamu.

Kparkoe cogepkanue IUCOUIINHBI:

1. M3ru6 31eMeHTOB MAIllMH U anfapaToB

1.1. TuddepennmanbHoe ypaBHEHHE U30THYTONH OCH OajIKu. DHEPreTUYECKUd METO ONpeieeHus
nepemenienuil. Murerpan Mopa. IIpasuno Bepemaruna.

1.2. Pacuer craTu4ecku HEOMpPEAETUMBIX OaJIOK U paM.

2. [Tpo4HOCTB COCY/IOB U anmaparos

Pacuer Ha MPOYHOCTH TOJICTOCTEHHBIX HMIMHAPOB. CrocOObI MOBBIIIECHHUS HECYIIelH COCOOHOCTH
TOJICTOCTEHHBIX LIWJIMH]POB.

3. CoenuHeHue eTaseil MalvH.
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Mexannueckue mnepenaud. 3yOdarele mnepenaud. YepBsauHble

Penykropsl. [IpumMepsl cxem pexyKTOpOB.

O0beM yueOHOI M CUUIITHHBI:
Ounas popma:

nepeaadu. Pemennsie nepcaayu.

Bunsl yaeOHOM paboThI B B
3aYETHBIX aKazeM.
eIMHULIAX gacax

OO0uasi TPy10€eMKOCTb M CHUIIMHBI N0 Y4€0HOMY IJIAHY 2,0 72

AyIUTOPHBIE 3aHATHSI: 0,9 32

Jlexuu (JIek) 0,45 16

ITpaktuyeckue 3austus (I13) 0,45 16

CamocrositesibHas padora (CP): 1,1 40

Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer
3aouHas popma:

Bunel yue6HOM paboTh B B
3aYETHBIX aKazeM.
SIMHUTIAX Jacax

OO0uiasi TPy10€eMKOCTh IUCHUIIMHBI 110 Y4e0HOMY IJIAHY 2,0 72
AYIHTOPHBIE 3aHATHSI: 0,22 8
Jlexuunu (Jlek) 0,11 4
[IpaxTnueckue 3anstus (113) 0,11 4
CamocroniTesannasi padora (CP): 1,67 60
Buja koHTpoJIsi: 3a4eT / DK3aMeH 0,11 3auyer
(4)

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIIMHbBI
«/lomosinuTEIbHBIE IJ1aBbl pu3nueckoi xumum» (61.B.J[B.5.1)

Heab TUCHUTUIMHBI — 03HAKOMUTBCS C TEPMOJMHAMUYECKOH TEOpHEel pacTBOPOB JEKTPOJIHUTOB U
ANIEKTPOXUMUYECKUX Tlerneld  (TallbBaHUYECKUX  3JIEMEHTOB), TOHATh OCHOBHBIC KHHETHUECKHE
3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX MTPOLIECCOB, POJIb KaTajau3a JUIsi XUMHUYECKON TEXHOJIOTHH.

B pe3yabTaTe n3yyeHus1 JMCHUNIMHBI 00yYAIOIIMIACS 10 MporpaMMe 0aKajaaBpuaTa J0JI/KeH

Obnadams cnenyronumu npodeccrnoHanbHbiME (1K) koMneTeHusMu:

CTIOCOOHOCTHIO TUTAHUPOBATh M IPOBOUTH (DPU3UUECKUE U XUMHUYECKHE IKCIIEPUMEHTBI, IPOBOIUTH
00pabOTKy MX pe3yJbTaTOB U OLICHUBATH IMOTPEITHOCTH, BBIIBUTATh THIIOTE3bI M YCTAHABJIMBATH T'PAHUIIBI
WX MPUMEHEHUS, MPUMEHATh METOJIbIl MAaTEMAaTHYECKOTO aHau3a U MOJICITHUPOBAHHS, TCOPETUIECCKOTO U
sKcrepuMeHTanbHoro uccienoanus (I1K-16);

TOTOBHOCTBEO HCIIOJIb30BATh 3HAHUSI OCHOBHBIX (DU3MYECKUX TEOPHUU JUIS PEIICHHUS BO3HHUKAIOUIUX
(bU3NYeCKUX 3a/1a4, CAMOCTOSATEIILHOTO MPUOOpEeTeHUsT (PU3NUCCKUX 3HAHMM, U1l MOHUMAHUS IPUHIIAIIOB
paboThl PUOOPOB M YCTPOWCTB, B TOM YHMCIIC BBIXOJSAIIMX 3a MpPEAeIbl KOMICTEHTHOCTH KOHKPETHOTO
nanpasienus (ITK-19).

3nams:

OTIIMYUTETIbHBIE OCOOCHHOCTH B TMOBEACHUUM PACTBOPOB  DJEKTPOJUTOB, CBSA3aHHBIE C
MIPOXOXKICHUEM DJIEKTPUUECKOTO TOKA;

TEOPUIO TATbBAaHUYECKUX SBJICHUN;

TEOPUH KHHETUKH, TyTH TEOPETUUECKOTO pacueTa CKOPOCTeH XMMHUYECKUX PEeaKIHi U OTpaHUYCHUS
B MPUMEHUMOCTH PaCYE€THBIX METOIOB;

OCHOBBI TEOPHH (POTOXUMUYECKUX U LIETHBIX PEaKIiii, 0COOEHHOCTH UX CTaIUHHOTO MPOTEKAHUS U
YCIIOBUS OCYILIECTBIICHHUS;

OCHOBHBIE YepPThl TOMOTEHHOTO M T€TEPOTEHHOTO KaTanau3a, MPUYUHBI YCKOPEHHS] XUMHUYECKOTO
mpoliecca B IPUCYTCTBHH KaTallu3aTopa.

Ymemn:
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IIPUMEHATh KOHAYKTOMETPUYECKHME U MOTEHIMOMETPUYECKUE HW3MEPEHMS Uil OIpPEIEIICHUS
TEPMOJAMHAMHYECKIX (DYHKIMA XUMUYECKUX pEaKUui, KOHCTAHTBl JHCCOIMALUHU, MPOHU3BEICHHS
pactBopumocTH, pH pacTBOpOB U T.A.

NPUMEHATh TEOPETUYECKHE 3HAHMS M SKCIEPUMEHTAIbHbIE METOABl HCCIEAOBaHUS (DrU3MYecKon
XUMMH JUIsl pEIIEHHs] BOIPOCOB, BOSHUKAIOIIMX IPU U3YUYEHUU KHHETUKU XUMUUYECKUX PEaKIUii;

IIPOBOJUTH AHAIM3 M KPUTHUECKH OLICHMBATH IIOJYYEHHbIE OSKCIEPUMEHTAJIbHbIE JIaHHBIE,
00001tk 1 fenaTh 000CHOBaHHBIE BHIBOIBI HA 0a3e MPOBEIEHHBIX OTIBITOB.

Braoemy:

KOMIIJIEKCOM COBPEMEHHBIX JJIEKTPOXMMUYECKUX METOJ0B HCCIEOBaHUS JUIsl OIpPEEIICHUs
TEPMOIMHAMUYECKHUX XapaKTEPUCTUK IEKTPOIUTOB U XUMUYECKUX PEAKIIHIA;

METO/IaMHU OTIPEENICHUs! OPSAIKAa U CKOPOCTH peaKlUH, YCTAHOBJICHUS JUMHUTHUPYIOLIEH CTaauu U
MEXaHM3Ma U3y4aeMO XUMHYECKOW peaKuu;

HaBbIKAMU  COCTABJIGHUS ~ TaJIbBAHMYECKUX  DJJEMEHTOB  JUIsl  ILeJied  OmpelesieHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS HCCIEAyEeMOM peaKkiuy;

3HAHUSIMM OCHOBHBIX 3aKOHOB XHMHYECKOM KHWHETUKH, BIHUSHUS Pa3IUYHbIX (AKTOPOB
(TemmepaTypsbl, JaBJI€HUs, KaTalu3aTopa) Ha CKOPOCTh XMMUUECKON PEaKIuH.

KpaTkoe conepskaHue A cHUMIIMHBI

PacTBopbI 3/1eKTPOIMTOB. DiekTpocTtatuueckas Teopus Jlebas-Xrokkens. PacyeTr akTUBHOCTH U
CPEIHUX HOHHBIX KO3(PQPUIMEHTOB AaKTMBHOCTH CHJIBHBIX OJJIEKTPOJIUTOB B pa30aBICHHBIX U
KOHLIEHTPUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOM KOHLEHTpalUW. YJelbHas M MOJIsipHas
ANIEKTpUYECKHe MPOBOAUMOCTU. CKOpPOCTh ABWKEHUS W MOJBHXKHOCTh MOHOB. [IpenenbHbie MoJIIpHBIE
AJEKTPONPOBOJHOCTH HMOHOB. 3aKOH HE3aBUCUMOro JBrkeHus HOoHOB Komnppayma. IIpumenenue
U3MEpEHUN D3JIEKTPUYECKON MPOBOJUMOCTU I OMNpEAETCHUS] CTETeHW U KOHCTaHThl JMCCOIMALNU
CJ1a0BIX JIEKTPOJIUTOB.

JIEKTPOXMMHYECKHE cUCTeMbl (1enu). Bo3HNKHOBEHME CKauka MOTEHIMAJIa HarpaHULE pa3zelia
npoBoaHUKOB | 1 |l poma. JIBOWHOMN 3IEKTPUUYECKUNM CIOW. DIEKTPOABMKYIIAS CHJIA TaTbBAaHUYECKOTO
AIIEMEHTA, SJIEKTPOIHBIN MOTeHIKa. TepMoauHaMHuecKas TeOpUs ralbBAHUYECKUX SABJICHUH, ypaBHEHHE
Hepucra. OnexktpoxuMuueckass ¢GopmMa OCHOBHOTO YpaBHEHHS TEPMOAMHAMUKH, TeMIIepaTypHBIN
ko3 durment IJC. Dnexrponst | u |l posa, ra30BbIe U OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE JICKTPOIBI.
Tunel ranbBaHUYECKUX SJIEMEHTOB: XMMHUYECKHE, KOHIICHTPAI[MOHHBIE, C MEPEeHOCOM M 0e3 mepeHoca.
XUMHUYECKHE UCTOYHUKH TOKA, TOTJIMBHBIC AJIIEMEHTHI.

Xumuyeckasi KHHeTHKa. CKOpPOCTh XMMHUYECKOW peakIMH, KOHCTaHTa CKOPOCTH, MOPSAIOK H
MOJIEKYJISIPHOCTh peakuuu. Kunetnka HeoOpaTuMbIX peakuuit 1-ro, 2-ro, 3-ro0 ¥ HyJIE€BOTO MOPSAKOB.
Huddepenunanbible U UHTErpajbHbIE METOAbl OINpeneieHHs Mopsaaka peakiuuu. CIOXKHBIE PEeaKIHH.
[IpyHIMO HE3aBUCUMOTO MPOTEKAaHUS dJIEMEHTapHbIX peakuuil. OOpartumble, mapaieibHbIE U
MocJieIoBaTeNbHble peakuuu 1-ro mopsaaka. BnusHue TemmepaTypsl Ha CKOPOCTh — pEakilui,
npubmpkennoe npasuiio Baut-T'odda. YpaBuenue Appenuyca, auddepeHnuanbHas U UHTETpalibHbIE
dbopMbl ypaBHEHHS. OKCHOHEHLMaJdbHas QopMma YypaBHEHHS AppeHuyca. DHEpPrusi aKTUBAIMU U
MIPEIPKCIOHEHIINATbHBI MHOKHUTETb.

Teopun xuMHUECKON KUHETUKU: TEOPHsI AKTUBHBIX COYIAPEHUM U TEOPUS MEPEXOJTHOTO COCTOSHUS
TIIC (akTUBMPOBAHHOTO KOMILIEKCA). DHTAIBIHUSA U SHTPONUS akTUBAMU. DOTOXMMUYECKUE PEAKIHH.
Xumuyeckue u hoTodusnueckue cTaauu, BTOpUUHbIe mporecchl. KuHeTnka (pOTOXMMUYECKUX peaklui.
CencubunusupoBaHHble (HOTOXMMHYECKHE peakiuu. LlemHble peakuuu, MEXaHU3Mbl 3apOXKIACHUS,
pa3BuTHs U oOpbIBa Lienu. Hepa3BeTBieHHbIE M pPa3BETBICHHBIE IIEMHBbIE peakiuu. BeposTHOCTHas
TEOpHsI Pa3BETBIICHHBIX peakuui. [IpenenpHble sBIEHHS B LENHBIX pEaKUUAX, HWKHUH U BEPXHHUU
IIpeieNbl BOCIUIAMEHEHUS.

Karanu3. ['oMoreHHsIil ¥ rereporeHHsld Karanu3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaJIMTHYECKHX
peakuuii. BinsHue kaTtanm3aropa Ha TEPMOJAMHAMUYECKHME W KUHETHYECKHE IMapaMEeTpbl PEAKIUH.
CenekTUBHOCTh KaTalu3aTopa, KaTaJWTUYeCKas AaKTUBHOCTb. l'omoreHHmld Karanu3. CIHTHBIA U
pa3feNbHbIl MEXAHU3Mbl KaTAIUTUYECKOTO JEHCTBUSA. DHEPreTUYECKHUE auarpamMmbl B3aUMOICHCTBUS
peareHTOB ¢ KaranuzatopoM. OOmmi M crneuupuyuecKuil KUCIOTHO-OCHOBHOHM kaTanmu3. Kartamu3
KOMIIJIEKCAMU TIEPEXOAHBIX MeTaioB. PepMeHTaTUBHBIM Karanu3. ['eTeporeHHbld karanus3. TuIbl
TeTEpOreHHBIX KaTalu3aTOPOB. 3aKOH JEHCTBYIOIMX TOBEPXHOCTEN. KMHETHKaA reTeporeHHbIX peakni.

O0beM yueOHOH M CUUIITHHBI:

Ounas popma:
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. B B akagem.
Buasbl yueoHoit padoThI 3a4eTHBIX
yacax
eIMHULAX
O0masi TpPyAoeMKOCTb JUCHMILUIMHBI 10 Yy4eOHOMY 50 180
IJIAHY ,
AyIUTOpPHBbIE 3aHATHS: 1,8 64
Jlexumu (Jlek) 0,9 32
ITpaktuyeckue 3anstus (I13) 0,9 32
CamocrosiTesbnasi padora (CP): 2,2 80
Bua konTpoJsi: 3a4eT / 3K3aMeH JK3aMeH
1,0
(36)
3aouHas popma:
B
. B akanem.
Buabl yue6Hoii padoThl 3a4€THBIX
yacax
eTMHUIAX
O0masi TPyA0eMKOCTh JAUCHUILUIMHBI 1O Yy4eOHOMY 50 180
IJIAHY ,
AyAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexkmmu (Jlek) 0,22 8
[Tpaktnyeckne 3austus (I13) 0,22 8
Camocrositesannasi padora (CP): 4,31 155
Bun koHTpoOJs: 3a4eT / IK3aMeH JK3aMeH
0,25 )

AHHOTaNUA padoyeil MPOrpaMMbl TUCUUIIMHBI « XMMUYECKAsi KHHETHKA U KATAJIU3»
(b1.B.JIB.5.2)

Heas aucuumiaunbl — chopMupoBaTh 3HAHUS y OOyYaromerocss 00 OCHOBHBIX KHHETHUYECKHX
3aKOHOMEPHOCTSIX MPOTEKaHUs XUMHUYECKHX IPOIECCOB, IMYTAX BBISBICHUS METOJOB, TO3BOJISIOIINX
YCTaHABJIMBAThH TPUPOY CKOPOCTh-OTIPECIISIONEH CTaIuU U JIeNaTh BBIBOJBI O BO3MOXXHOM MEXaHU3MeE
peaKiyu, TOHUMATh POJIb KaTalln3a JJIsi XAMHUYECKOW TEXHOJIOTHH.

B pe3yabTaTe n3yyeHUus1 JMCHUNIMHBI 00yYAIOIIMIACS 10 MporpaMMe 0aKajaaBpuaTa J0JI/KeH

Obnadams cnenyronumu npodeccrnonanbHbiMK (1K) koMmneTeHusMu:

CMOCOOHOCTBIO TUTAHUPOBATh U MPOBOJIUTH (U3NICCKHE M XUMUYECKUE IKCIIEPUMEHTHI, TIPOBOIHUTH
00pabOTKy MX pe3yJbTaTOB U OLICHUBATh IMOTPEITHOCTH, BBIIBUTATh TUIIOTE3bl M YCTAHABJIMBAThH TPAHHUIIBI
UX MPUMEHEHUS, MPUMEHSATh METOJ/Ibl MAaTEMAaTHYECKOTO aHau3a U MOJCITHUPOBAHHS, TCOPETUICCKOTO U
sKcrepuMeHTanbHoro uccnenoanus (I1K-16);

TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS OCHOBHBIX (DUBMYECKHX TCOPHI Ui PELHICHHUS BO3HUKAIOIIMX
(bU3NYeCKUX 3a/1a4, CAMOCTOSATEILHOTO MPUOOpEeTeHUsT (PU3NUCCKUX 3HAHMIM, 111 MOHUMAHUS IPUHIIAIIOB
paboThl PUOOPOB U YCTPOWCTB, B TOM YHMCIIC BBIXOJSALIMX 32 MPEACIbl KOMIETCHTHOCTH KOHKPETHOTO
nanpasienus (ITK-19).

3nams:

OCHOBHBIE KHHETHUUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIUH;

TEOPUU XUMHUYECKONH KHHETUKH, ITYyTH TEOPETUUECKOTO pacueTa CKOPOCTEH XMMHUECKUX PEAKIHi 1
OTpaHWYEHUS B IPUMEHUMOCTH PACUYETHBIX METOIOB;

OCHOBBI TEOpHH (POTOXMMUYECKHX W LEMHBIX pPEeaKkiui, peakiuii B pacTBOpPax, OCOOCHHOCTH HX
CTaIMHHOTO MPOTEKAHUS U YCIOBHUS OCYIIIECTBICHUS;

OCHOBHBIE YepThl TOMOTEHHOTO M T€TEPOT€HHOTO KaTaiau3a, MPUYUHBI YCKOPEHHS] XUMHUYECKOTO
mpoliecca B IPUCYTCTBHH KaTallu3aTopa.

Ymemo:

MPUMEHSITh TEOPETUUYECKHE 3HAHUS U JKCIEPUMEHTAIBHBIE METOJBI MCCIENOBaHMs (pusmdeckon
XUMHH [Tl pEIICHHS] BOIIPOCOB, BOSHUKAIOIINX TMPU U3YUYECHUN KHHETHKU XUMUYECKUX PEaKITHil;

HaXOJHUTh CKOPOCTh U YCTAaHABJIMBATH MOPSIOK XUMUUYECKOUN pEaKInu;
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IIPOBOJUTH AHAIM3 M KPUTHYECKU OLICHUBATh IIOJIyYEHHBIE JKCIEPUMEHTAJIbHbIE JaHHBIE,
00001tk 1 fenaTh 000CHOBaHHBIE BHIBOIBI HA 0a3e MPOBEIEHHBIX OTIBITOB.
Braoemy:

3HaHUSIMH OCHOBHBIX 3aKOHOB XMMHYECKOW KHHETUKH, BIMSHUS pPa3M4YHbIX (PaKTOpOB
(TemmepaTypsbl, JaBJIEHUS, KaTalu3aTopa) Ha CKOPOCTb XMMHUUECKON PEaKIUU.

KOMIIJIEKCOM METO/I0B OIIPEAEICHUS NOPSAKA U CKOPOCTHU PEAKIINH;

MIOAXO0JIaMHU ISl YCTAHOBJICHUS JUMHUTHUPYIOLIEH CTaJuM U MEXaHU3Ma H3y4aeMOM XMMHUYECKOMN
peakuuu.

Kparkoe conep:kanue 1ucCHMILINHBI

Xumuyeckasi KnHeTHKa. CKOpPOCTh XMMHUYECKOM pPEaKIMM, KOHCTaHTa CKOPOCTH, IMOPSJIOK U
MOJIEKYJISIPHOCTbh peakuuu. KuHeTtnka HeoOpaTuMbIX peakuuit 1-ro, 2-ro, 3-r0 ¥ HyJ€BOTIO HNOPSAKOB.
HuddepeHunanbabie 1 WHTETPAJIbHBIE METOIBl ONpeAeTeHus Hopsiaka peakiuud. CIOoXXKHBIE peakluu.
[IpuHIIMDT HE3aBHCHMOTO TPOTEKAHHUS dSJEMEHTapHBIX peakiuil. OOpaTUMble, TMapaielbHble U
MOCJIEIOBATENIbHBIE peakiuu 1-ro nopsanka. [IpuHOMI JTUMUTHpYIOIIEH CTaauyd MOCIEA0BATEILHOU
XUMHUYECKON peakinuu. MeToa KBa3UCTAIlMOHAPHBIX KOHIIEHTpaIui, oO0JacTh NMpUMEHEHus. BrusHue
TeMIepaTypbl Ha CKOPOCTh peakiuu, npudmmkenHoe npasuwio Baut-I'odda. YpaBuenune Appenuyca,
muddepeHnanbHas U UHTErpayibHble (OpPMBl ypaBHEHHsA. OKCHOHEHLHManbHas (opMa ypaBHEHUS
Appenuyca. DHeprusi akTUBAIMK U IPEIIKCIOHEHIIUAIbHBIM MHOKUTEb.

Teopun xUMHUECKON KUHETUKU: TEOPUSI aKTUBHBIX COYIAPEHUN U TEOPHsI IEPEXOTHOTO COCTO IHUS
TIIC (axTuBUpoBaHHOTO KoMmIuiekca). OcHoBHble mosoxkeHuss TAC, MeXaHHM3M aKTUBALlUU MOJIEKYJI.
Koncranta ckopoct OuUMONEKyIsspHOW peakiuu. DPU3HYECKHH CMBICT TPEIIKCIIOHSHIIHAIBHOTO
MHOXKMTEJIS U DHEPrMM aKTUBALMM B paMKax TEOPUHM aKTUBHBIX coyaapeHuil. Ctepuueckuil Qaxtop,
HE0OXO0IMMOCTh €T0 BBEACHUS B KWHETUUYECKOE ypaBHEHHUE peakiuu. JJocTOMHCTBa U HETOCTATKH TEOPUN
AKTHBHBIX COyAapeHH. MexaHu3M MOHOMOJIEKYJISIPHBIX Ta30oBbIX peakuuii B pamkax TAC. Cxema
Jlunnemana. Teopust mepexonHoro coctostHusi (aktuBupoBaHHoro kommuiekca) (TIIC wmm TAK).
OcHoBuble mosioxkenuss TIIC, kuHeTHueckas cxeMa peakiuu. AKTUBUPOBAHHBIM KOMIUIEKC W €ro
cBorictBa. [loBepxHOCTh TOTEHIMAIBHOW 3Hepruu. KoopaumHaTta peakiuu, npoduiab IMyTH PEaKIuu,
SHEPrysl aKTHBAlUW. OHTAIBIUS W DHTPONMS aKTUBaUuu. VICTOIKOBaHME NPEIIKCIIOHEHIHAIBHOTO
MHOXKHUTEJS U CTepUYecKoro (akropa B paMKax TEOPUU IMEPEXOAHOro cocTosiHus. JlOCTOMHCTBA H
HEJIOCTaTK! TEOPHH.

doTtoxuMuYecKknue peakiuu. XuMmuueckue M (Qoropuznyeckue CTaAuH, BTOPUYHBIE MPOIIECCHI.
Kuneruka dotoxumuueckux peakuuil. CeHcMOUIM3MpOBaHHBIE (QoTOoXUMHUYEcKkHe peakiuu. LlemHbie
peaKiuu, MEeXaHU3Mbl 3apOXACHUS, pa3BUTUS U 0oOpbiBa 1enu. Hepa3BeTBieHHbIE U pa3BETBICHHBIC
LEMHbIE peakuuu. BeposTHOCTHAs Teopusl pPa3BETBICHHBIX peakuui. IIpenenbHble sBIEHUS B LIEMHBIX
peakuusax, HIWKHUH W BepXHUIl mnpenenbl BociyiamMeHeHHs. OCOOEHHOCTH MPOTEKAaHUS XUMHUYECKHUX
peakuuii B pacTtBopax. Kiertounsrii s¢dexr. KuneTmueckas cxema NpOTEKaHUS OWMOJICKYISPHOM
peakuuu B pacTtBope. [IpenenbHble ciyyau mnpoTekaHus peakuuu. boictpbie (auddy3rnoHHO-
KOHTpOJUpyeMble) peakuuu, Iud(y3noHHBIA Mpenen KOHCTAHThl CKOPOCTH pEaKIHUH. YpaBHEHHE
bpencrena-boeppyma. Kunetuka MOHHBIX peakuuid B pacTBOpax. BiusHue MOHHON CWIIBI pacTBOpa Ha
CKOPOCTh pEaKIuil ¢ ydacTueM HOHOB. MakpokuHetuka. Ponb nuddy3un B KHHETHKE TeTepOreHHBIX
peakiuii. PasznuuHble peXUMbl MPOTEKAaHUS peakiuii (BHEUIHSS KWHETHUYecKas o0nacTh; obnactu
BHEIIIHEH 1 BHyTpeHHel auddy3un).

Karaym3. I'omoreHHbiii 1 rereporeHHblii katann3. OCHOBHbIE 3aKOHOMEPHOCTH KaTaJIUTHYECKHUX
peakuuii. BnusHue kaTanuzaTopa Ha TEPMOJAMHAMHYECKHME M KUHETHYECKHE MapaMeTpbl PEaKlHH.
CenekTUBHOCTh KaTajau3aTropa, KaTalUTHYecKass aKTHUBHOCTb. l'OMOreHHbli Karanu3. CHOUTHBIA U
pa3leNbHbIl MEXaHU3Mbl KaTAJIUTUYECKOTO JEHCTBUS. DHEPreTHMUECKUE AMarpaMMbl B3aWMOACHCTBHS
peareHTOB ¢ KaranuzatopoM. OOmmi u crneuupuyuecKkuil KHUCIOTHO-OCHOBHOHM kaTanmu3. Kartamus
KOMIUIEKCAMU TEPEeXOAHBIX MeTaioB. (MepMEeHTAaTUBHBIA KaTaiu3. l'ereporeHHbIl katanu3. Tumsl
TETEPOreHHBIX KaTaJN3aTOPOB. 3aKOH JEHCTBYIOIIUX IMOBEPXHOCTEW. KMHETHKA reTepOreHHbIX PEaKIHi.
Teopun karanusa.

O0beM y4eOHOI TN CUUIIIHHBI:

Ounas gopma:

B
. B akanem.
Buasbl yueoHoit padoThI 3a4€eTHBIX
yacax
eIMHUIAX
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O0mass TPyAO0eMKOCTh JHCHUIUIMHBI 10 Y4eOHOMY 50 180
IUIAHY ’
AyIUTOpPHBIE 3aHATHS: 1,8 64
Jlexuu (JIek) 0,9 32
[TpakTaeckue 3anstus (I13) 0,9 32
Camocrositesbnasi padora (CP): 2,2 80
Bua konTpoJs: 3a4eT / 3K3aMeH JK3aMeH
1,0
(36)
3aounHas Gopma:
B
. B akanem.
Buabl yue6Hoii padoThl 3a4€eTHBIX
yacax
eIMHUIAX
O0masi TPyA0eMKOCTh AUCHUILUIMHBI MO y4eOHOMY 50 180
IVIAHY ’
AyAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexkumu (JIek) 0,22 8
[Tpaktuyeckne 3ausTus (I13) 0,22 8
CamocrositesbHas padora (CP): 4,31 155
Bun koHTpoOJs: 3a4eT / IK3aMeH JK3aMeH
0,25 9)

AHHOTanMs padoyeii mporpaMmbl AUCHUILIHHBI «OcHOBBI KBaHTOBOI Xxumun» (b1.B./IB.6.1)

Lenu auCIUIUINHEL.

JIOTUYECKH OpPTaHW30BaHHOE O3HAKOMJICHHE C OCHOBHBIMH IOHSATHSMH COBPEMEHHOW KBAHTOBOM
XHMHH;

M3Y4YE€HHE OCHOBHBIX KBAaHTOBO-XMMHYECKHX METOJOB pacueTa CTPOEHUS U CBOMCTB XMMHUYECKHX
CHUCTEM;

03HAaKOMJICHHE C OCHOBHBIMHM TIPEJCTABJICHUSMU O XUMHUYECKOM CBSI3U U MEKMOJEKYISIPHBIX
B3aUMOJICCTBHIX;

03HAaKOMJIEHHE C OCOOEHHOCTSMU XMMMUYECKON CBSI3U, MEKMOJIEKYJISAPHBIX B3aUMOACUCTBUIA U
CBOMCTB MOJIEKYJISIPHBIX CUCTEM U MOJIUMEPOB;

puoOpeTeHne HaBBIKOB pPabOThl C OCHOBHBIMU KBAHTOBO-XUMHUYECKUMH KOMITbIOTEPHBIMHU
MpOrpaMMaMu, UCTIOJIb3yEMbIMU Ha NMPAKTUKE.

B pe3ynbpraTe u3yueHus AUCHUIUIMHBI 00y4aronIHiics mo nporpamme OakagaBpuara JOJDKEH:

Obnadams cnenyronumu npodeccrnonanbHbiMK (1K) koMmneTeHusMu:

TOTOBHOCTBIO MPUMEHSTh aHAJTUTUYECKUE M YUCIICHHBIE METOJIbI PELICHUs! MOCTaBJICHHBIX 3ajad,
UCIO0JIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHH, MPOBOAUTH 00pabOTKy HHGpOpManuu c
WCIOJIb30BAHMEM TMPUKIAAHBIX TPOrPaMMHBIX CPEACTB cdepbl MpoPecCHOHANBHON esSTEIbHOCTH,
UCII0JIb30BAaTh CETEBbIE€ KOMIIBIOTEPHBIE TEXHOJOTMM M 0a3bl JaHHBIX B CBOEW MpodecCHOHaTbHOM
o0nacTu, MakeThl MPUKIATHBIX MPOrpaMM Ui pacdyeTa TEXHOJOTHMYECKUX MapaMeTpoB 000pYIOBaHUS
(IIK-2);

CIOCOOHOCTBIO MIIAHUPOBATH U MPOBOAUTH (PU3UUYECKHE U XUMUYECKHE IKCIIEPUMEHTBI, IIPOBOIUTH
00paboTKy UX pe3yIbTaTOB U OI[EHUBATh MOTPEUTHOCTH, BBIIBUTATh TUTIOTE3bI U YCTAHABJIMBATH IPAHUIIBI
WX TPUMEHEHUs, IPUMEHATh METOJIbl MAaTeMAaTUYECKOTO aHallu3a U MOJAEITUPOBAHUS, TEOPETHUECKOTO U
IKcIepuMeHTanbHoro uccnenoBanus (ITK-16).

3namo:

OCHOBHBIE TIOJIO)KEHUSI KBAHTOBOW XWMHHU, COBPEMEHHOW TEOPHUH XHMHUYECKON CBSI3U W
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS W TPUMEPbl €€ MNPUMEHEHHUS K KOHKPETHBIM XHUMHYECKUM
CUCTEMaM;

MIPUHIIUIIBI KOJTMYECTBEHHON XapaKTePUCTHUKU aTOMHOW U 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYIISIPHBIX
CUCTEM U TIOJINMEPOB;

OCHOBHBIE B3aUMOCBSI3U MEXKIY JJEKTPOHHON CTPYKTYpPOl M (PU3MKO-XUMUYECKHMMH CBOWCTBAMU
BEIIECTB, JIeXKAI[ME B OCHOBE YIPaBICHUSI CBOMCTBAMH;

BO3MOYHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHUUYECKUX PACYETHBIX METOJOB M 00JacCTH MX
MPUMEHUMOCTH.
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Ymemo:

IIPUMEHATh KBAaHTOBO-XMMMUECKUE TOAXOABI M METOAbl i1 pacuera, HHTEpHpeTanuu MU
IIpe/ICKa3aHMs CTPOEHMSI U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U IOJIMMEPOB.

Braoemns:

JJIEMEHTAapHBIMU HaBbIKAMH INPUMEHEHHUS KBAaHTOBO-XMMHYECKHMX IOJIXOJAOB U METOJOB H
UHTEPIIPETALIMM PE3yJIbTAaTOB IPHU PEIICHUN IMPAKTUUYECKUX TEXHOJIOTMYECKHX 3a7ad U CTaHAAPTHBIMU
KBaHTOBO-XUMHUYECKUMHU KOMIBIOTEPHBIMU POTpaMMaMH.

Kpartkoe conepxanue TUCHUILIMHBL

Brenenue. [Ipeamer kBaHTOBOM XUMUU. POIb KBAaHTOBOM XHUMUU B ONUCAHUY XUMUYECKUX SIBJICHUM
U IpoLeccoB. B3anMOCBsI3b KIIACCHYECKOW ¥ KBAHTOBOM MOJIENIEN MOJIEKYIL.

Monyne 1. OOmiye npuHIMIBI KBAHTOBOM XUMUHU

OcCHOBHBIE T0JIOXKEHUS KBAaHTOBOM MEXaHHKU. BapuanuoHHBIA METOJ HaXO0KJIEHUS BOJIHOBBIX
¢bynkuuit. [IpubnmkeHne HE3aBUCHMBIX YacTHI. MeEToJ CcaMOCOTJIaCOBAaHHOTO TOJS Ui aTOMOB.
[Tpubnmxenne HeHTPaIbHOTO MOJIsL. ATOMHBIE OPOUTATHN U UX XapaKTEPUCTUKH.

OAHOAIEKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJIHOBbIE (DYHKIIUM M METO/IbI MX pacyeTa.

AHTUCUMMETPUYHOCTh AJIEKTPOHHOW BOJHOBOM (QyHkuuu. CrnuH-opOutanu. JlerepMUHAHT
Creiirepa. Beenenne B metonsl Xaptpu-®oka u Kona-Illsma, xumuueckass TpakToBKa pe3yabTaTOB.
DNeKTpOHHBIE KOH(UTYpALIUU AaTOMOB C TOUKH 3pE€HUSI KBAHTOBOW XUMUH.

Monyns 2. MeTopl KBAaHTOBOM XUMHH

[Tpubmmkenne bopHa-OnnenreliMepa, aanabaTHUeCKUid MOTEHUMAT W TIOHATHE MOJEKYISPHON
cTpykTypel. Mertoabl Xaptpu-®oka u Kona-lllama mns monekynsl. [Ipubmmxenne MO JIKAO.
DneKkTpoHHas Koppersius. MeTo KoHQUTypallmOHHOTO B3auMOAeHCTBUs. Teopus Bo3mymeHuid. Pacuer
SHEPruM JAUCCOLMAIINN XUMUUYECKUX CBSI3EH.

Wepapxus MeTo/10B KBaHTOBOM xumuM. Heammupuueckas kBaHToBas XxuMus. basucHble QyHKIIMN
JUIS HE3MIIMPUYECKHX pacueToB. ATOMHBIE W MOJIEKYIsIpHble Oa3ucHble Habopbl. Ponb 0a3uCHBIX
(GyHKIIMA B OMUCAaHWUU CBOWCTB MoOJeKynl. [lomysmmupudeckue meroapl. BameHTHOe mpuOIMxKeHuUe. m-
anekTpoHHoe mnpubmmwkenue. Meron [lappusepa-Ilomna-ITappa. IlpocTtoit W pacHIUpeHHBIH METOIBI
XIOKKeS.

To4YHOCTE KBAHTOBO-XMMUYECKUX PACUETOB CBOKCTB MOJIEKYIL.

Monaynb 3. XuMuueckasi CBsI3b 1 MEKMOJIEKYJISIPHbIE B3aUMOICUCTBUS

OpOutanbHas KapTHHA XUMHUYECKOW CBs3M. KOHCTpyKTHBHas M JIeCTpYKTHBHAas HMHTephepeHIus
opburaneil. MouekynspHble OpOUTaIM M HX cuUMMeTpuiiHas kiaccudukanus. KoppensiuuoHHble
AMarpaMMbl. DJIEKTPOHHbIE KOH(PUIYpaLUu JABYXaTOMHBIX MOJIEKYJ. AHAJIN3 3acelIeHHOCTEeN opOuTaneit
no Mannukeny. [lonsatue o 3apsigax v nopsaKax CBI3€u.

IIpocTpaHCcTBEHHOE  paclpeneleHUue  IEKTPOHHOM  IUIOTHOCTM W XMMMYECKas  CBS3b.
MesxMmoutekyisipHble B3auMoaencTBus. JlepopMariionHast 31eKTpoHHas IIIOTHOCTh. CHUIIbl B MOJIEKYIaXx.

3axnroueHue. KBaHTOBas XMMHUsI KAK MHCTPYMEHT IIPOIHO3a B XMMUH.

O0beM y4eOHOM M CUUILIHHBI:

Ounas dopma:

Buner yue6HOI paboTh B 3aueTHBIX B akanewm.
eAMHUIIAX qacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 0 Y4eOHOMY IJIAHY 4,0 144
AyIUTOpHBbIE 3aHATHS: 0,9 32
Jlexumnm (JIek) 0,45 16
[TpakTueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 3,1 112
Bua xoHTpOJIA: 3a4eT / IK3aMeH - 3ader ¢
OLICHKOM
3aouHas Gpopma:
Bunsl yaeOHOM paboTh B 3ayeTHBIX B akanem.
eMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCIHHILIMHBI 110 Y4eOHOMY IVIaHY 3,0 108
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AyIMTOpHBIE 3aHATHS: 0,34 12

Jlexuunu (Jlek) 0,17
[Ipaktuueckue 3ausarus (113) 0,17
Camocrositesibnasi padora (CP): 2,55 92
Buja xkoHTpoOJIA: 3a4eT/3K3aMeH 0,11 3auer ¢
OLeHKOM
(4)

AHHOTanus padoyei NPorpaMMsbl M CHMUILIMHBI
«BBenenne B xumuieckyo texnosioruw» (b1.B.JIB.6.2)

Lesb AMCUMIIMHBI — HABBIKOB aHAJIN3a 3aKOHOMEPHOCTEH C LEJIbI0 BBISIBICHUS OOIIHOCTU CYTH
SIBIICHUH B 00J1ACTH XUMHH YIIIEPOTHBIX MATEPHAIIOB.

B pe3yibTaTe n3yyeHus JUCHUIIMHBI 00y4aKOIMiics M0 MporpaMMe 0aKajlaBpUaTa A0JIKeH |

Obnadams cnenyronumu npodeccnonanbubiMu (1K) xomnerentusmu:

TOTOBHOCTBIO MPUMEHSTh aHAIMTHUYECKHE W YUCIICHHBIE METOJbl PEIIeHUs MOCTaBJICHHBIX 3ajad,
HCIO0JIb30BAaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTWH, MPOBOAUTH 00pabOTKYy HHGpOpManuu C
WCTIOJIb30BAHMEM TPUKIAJHBIX TPOTPAMMHBIX CpPEACTB cdepsl MpodeccHnoHaTbHON JesSTeTbHOCTH,
WCTIOJIh30BAaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTUM M 0a3bl JaHHBIX B CBOEH NpoQecCHOHATHHOMN
001acTH, TMaKeThl MPHUKIAIHBIX MPOTPaMM ISl pacueTa TEXHOJOTHYECKUX IMapaMeTpoB 00OpYIOBaHUS
(IIK-2);

CTIOCOOHOCTRIO IJIAHUPOBATH U MPOBOJUTH (PU3NUECKHE U XUMUYECKHAE dKCIIEPUMEHTHI, TIPOBOIUTH
00paboOTKy HX pe3ylbTaTOB U OLIEHUBATH IMOTPEITHOCTH, BBIIBUTATh THIIOTE3bl H YCTAHABJINBATH TPAHUIIBI
WX TPUMEHEHUS, MPUMEHSATh METO/Ibl MaTeMaTHYECKOTO aHAJM3a U MOJICITUPOBAHHS, TEOPETUIECKOTO U
AKCIIepUMEHTaNbHOTO HccnenoBanus (ITK-16).

3Hamo:
— coCTaB U (PU3UKO-XMMHUYECKHE CBOICTBA YIiiepoa U yriepoaHbIX MaTepPHAaJIOB;
— TEpMOAMHAMUYECKHE U  KHHETHYECKHE  3aKOHOMEPHOCTH  TPOIECCOB  TEPMOJAECTPYKLHUHU
YTIEPOACOIEPKAIINX BEIIECTB;
— Hay4yHbIe OCHOBBI (PU3UKO-XUMHUUYECKUX MPOLIECCOB MOTYUESHHsI YIIIEPOIHBIX MaTepUasoB;
yMmemy:
— ONpEeNeNATh MO AAHHBIM METOJIOB (PM3UKO-XMUMHUYECKUX aHAJIM30B CBOMCTBA yIiiepoja U YriepoIHBIX
MaTepUasoB, MPEAINONaraTh UX CTPYKTYPY;
— ONpEeNeNATh HalpaBlIeHUs MPOTEKaHWS XHUMHUYECKHUX IPOIECCOB, OCHOBBIBAsACh Ha  HX
TEPMOJIMHAMUYECKHX U KHHETHYECKUX 3aKOHOMEPHOCTSIX;
— CaMOCTOSITEJIbHO OLEHUBATh MpeArojaraéMble METOJbl CHUHTE3a YIJIepOAHBIX MaTepHasoB,
OCHOBBIBAsICh Ha pealbHbIX JaHHBIX;
gnademsn:
— TOHATHSIMH O CTPYKTYpE M CBOICTBaxX yrjiepoAa M YIrJIEpOJHBIX MaTepHalioB Jis PELICHHs 3a7ady
npodeccuoHaIbHOM JAEATENbHOCTH B PaMKaXx yrJIepoIHOM MPOMBIIUIEHHOCTH;
— HAy4YHBIMHU OCHOBaMU CIIOCOOOB IMOJIyYEHUS YTIepoJa U YIIEpOIHBIX MAaTEPUAJIOB C LEIbI0 PEIleHUs
BOZHUKAIOMIKNX (U3UKO-XMMHUYECKUX 337ad B TOM YHCJE, BBIXOIIMIMX 32 Mpelesibl KOMIETEHTHOCTH
KOHKPETHOTO HalpaBJICHUS;

Kpartkoe cogep:xxanne 1ucuMIINHBI

JlMcUUMIUIMHA HAacChIleHHAa MaTepualaMu C HarigHoW uHpopmanuei o CBEACHUSAX O (U3HKO-
XMUMUYECKUX CBOMCTBax yrjepoja, CHUHTE3€ YriepoJa W3 ra3oBod (aspl; CHHTE3e yriepoja U3
KOH/ICHCUPOBAHHOM (ha3bl; MPUHLMIAX CUHTE3a YIiepoja U3 *KHUJIKOH (a3bl; KapOOHU3AIMM HETIIaBKHX
TEJI; YrJIEPOJHBIX BOJIOKHA; YrierpaduTOBBIX MaTepHajaX; PEeKpHUCTaNIM30BaHHOM rpadure; CHHTE3e
alMaza M3 KOHJCHCHPOBAHHOW (ha3bl, KAaTAINTHYECKOM CHHTE3€ aiMas3a; SMUTAKCUAIbHOM CHHTE3€
ayiMaza, MPUMEHEHUIO YIIIEPOAHbIX MaTepPHaJIoB U YIIepo/a, ero HaX0KICHHUIO B IPUPOJIE.

O0beM y4eOHOM T CHUNTIHHBI:

Ounas ¢popma:

Bunsl yaeOHOM paboThI B 3ayeTHBIX B akanem.
eAUHULIAX yacax
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OO0uiasi TPy10€eMKOCTDh IMCUUILIMHBI 10 Y4€0HOMY IJIAHY 4,0 144

AyIHTOPHBIE 3aHATHSI: 0,9 32
Jlexuu (JIek) 0,45 16
[TpakTaeckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 3,1 112
Bua konTpoJs: 3a4eT / 3K3aMeH - 3aver ¢
OLIEHK O
3aouHas Gopma:
Bunpl yaeOHOI paboThI B 3auerHbIX B akanem.
eIMHUIAX gacax
OO01mas TPYI0eMKOCTh TUCIHIJIHHBI M0 Y4eOHOMY TLUIAHY 3,0 108
AyIUTOpPHBbIE 3aHATHS: 0,34 12
Jlexkumu (JIek) 0,17 6
[Tpaktuyeckue 3austus (I13) 0,17 6
CamocrosiTtesannasi padora (CP): 2,55 92
Bua koHTpoJIsi: 3a4eT/aK3aMeH 0,11 3auyer ¢
OLIEHKOi1
(4)

AHHOTaNUA padoyeil MPOrpaMMbl U CHUILIMHbBI
«DU3NKO-XMMHYECKHE OCHOBBI aJIcOPOIMH Ha TBepabIx Te1ax» (b1.B.JIB.7.1)

Heabio 1McuMNIMHBI — SBISETCS YrIyOJIeHHOE N3ydeHHe 3aKOHOMEPHOCTEN aacopOIuy ra3oB U
MapoB Ha TBEP/bIX TeNax.

B pe3yabTaTe H3ydeHUs1 JMCHUNIMHBI 00YyYAIOIIMIACS 10 MporpaMMe 0aKajaaBpuaTa J0JI/KeH
Obnadams  cnepgyromumu  odmenpodeccuonanpHeiMi  (OIIK)  mpodeccrnonansupivu  (I1K)
KOMITETEHIIUSIMU:

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI O CTPOCHHMU BEILIECTBA, NMPHUPOJAE XMMHUYECKON CBS3U B
Pa3IMYHBIX KJIaccaXx XMMUYECKUX COCIUHEHUI A MOHUMAaHHUS CBOICTB MaTepuaioB M MeXaHU3Ma
XAMHUYECKHX MPOIECCOB, MPOTEKAMIINX B OKpyxk)aromem mupe (OITK-3);

TOTOBHOCTBIO MPUMEHATh AHAMTHUECKHUE U YMCICHHBbIE METO/Ibl PEIICHUS MOCTAaBIECHHBIX 3a/1a4,
UCIO0JIb30BAaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJOTHUH, MPOBOAUTH 00pabOTKy HHGpOpManuu C
WCIOJIb30BAHMEM TMPUKIAAHBIX MPOrPAaMMHBIX CPEACTB cdepbl MPOoPecCHOHANBHON esSTEIbHOCTH,
HCII0JIb30BAaTh CETEBbIE€ KOMIIBIOTEPHBIE TEXHOJIOTMM W 0a3bl JTAaHHBIX B CBOEH MpodeccuoHanbHOM
o0yacTu, MakeThl MPUKIATHBIX MPOrpaMM Ui pacdyeTa TEXHOJOTHYECKHX IMapamMeTpoB 00OpyHOBaHUS
(IIK-2);

CIOCOOHOCTBIO TPOBOJUTH aHAJIU3 CHIPbs, MAaTEPHAIOB M TOTOBOW MPOAYKIIMH, OCYIIECTBISATH
oreHKy pe3ynbraToB anaiu3a (ITK-10);

3name:
— OCHOBHBIC 0COOCHHOCTH U XapaKTEPUCTUKHU AUCTICPCHBIX CUCTEM;
— CBOIICTBa MOBEPXHOCTU TBEPJOTO Tela, PaKTOPhI €¢ HEOTHOPOIHOCTH;
— KJaccu(UKAIHIO TIOP U MOPUCTHIX CTPYKTYP, KOJIMIECTBEHHBIE XapaKTEPUCTUKU MTOPUCTHIX TE,;
— TepMOJAMHAMUYECKHUE TapaMeTpPhl aICOPOINH;
— KJiaccu(UKauio U30TEpM aAcopOLIUU U eTeIh TUCTEPE3Nca;
— OCHOBHBIE MOJIENIM WU YpPaBHEHHUS aJCOPOIMU HAa OJHOPOJHOM M HEOJHOPOJIHOM MOBEPXHOCTSIX
TBEPJOTO TEINa;
— O0COOEHHOCTH aJICOPOIMH HAa ME30- ¥ MUKPOTIOPUCTHIX MaTepuaiax;
OCHOBBI SKCIIEPUMEHTAIIBHBIX METOJIOB U3MEPEHUS aICOPOIIMHU Ta30B U TAPOB HA TBEPJBIX TENaX.
Ymemo:
MIPOM3BOJIUTH pacyeT n300ap U U30TepM aJACOPOIIUHU U3 APYTUX aACOPOLMOHHBIX 3aBUCHMOCTEN;
paccuMThIBaTh TEPMOJIMHAMUYECKHE MTapaMeTPhl aacopOIInu;
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— mnoalupaTh  YCIOBUS NPOBENEHHS  aacoOpOLMH Ul M3YYEHUS  CBOMCTB  HEOJHOPOIHOM
MOBEPXHOCTHU;PACCUUTHIBATD KOHIICHTPAIUIO (PYHKIIMOHAIBHBIX TPYII HAa IOBEPXHOCTH TBEPJIOTO TEJIA;
— paccuMTHIBaTh paclpeieieHue mop Mo pa3Mepam, 00bEeM U IUIOIa/lb TOBEPXHOCTH ME30TIOP;
— paccuMThIBaTh 00bEM MHUKPOIIOP C MCIIOJIb30BaHUEM ypaBHeHU JyOnHuHa;
— TPOU3BOJMTH MEPECUET U30TEPM VIS APYrHUX TEMIEpaTyp WIH Jpyroro ajacopdara ¢ UCHOIb30BAaHHEM
CBOMCTB TeMIIEpaTypHO MHBAPHAHTHOCTHU U a(PUHHOCTH;
— paccuMThIBaTh 00BEM U pa3Mep MUKPOIOP;
— paccUYMTHIBATh BHEUIHIOIO yJEJIbHYIO IOBEPXHOCTh U UCTUHHBIN 00bEM MUKPOIIOP;

Braoemy:
— pacyeToM J0JIH CIeUU(pPUUECcCKOro B3auMoAeCTBYS;
— METOJIOM OLI€HKHU MOJBUHOCTHU a1COPOMPOBAHHBIX MOJIEKYJI;
— pacyeToM YJEJIbHOM MOBEPXHOCTH C UCHOJb30BaHHEM ypaBHeHuil Jlenrmiopa, BOT, IN'apkunca-IOpa,
Openkensa-Xencu-Xuuia;
— IPUHLHUIIAMH pacyeTa paclpeiesieHHs MOop 10 pa3MepaM Ha OCHOBE JaHHBIX, IIOJYYEHHBIX
Pa3IMYHBIMU SKCIIEPUMEHTAIBHBIMU METOJAMH;
— pacyeToM XapaKTepUCTUK MHUKpPOIOp Ha OCHOBaHMM YypaBHeHUH JlyOMHHWHAa M CpPaBHUTEJIBHBIX
METOJIOB aHAJIN3A.

Kpartkoe coaep:xanue 1UCHUIIMHBI

Mopyns 1. OCHOBHBIE TTIOHSTHS aICOPOITUN

Ponp ancopbuuu B mpupoae u TexHosoruu. OCHOBHbIE TOHATHS W TEPMHUHBI B aAcOpOLUU.
KonuuecTBeHHbIE  XapaKTEpUCTHKU  aACOPOLIMM, COOTHOLIEHHWE MEXKIy HUMHU B  pa3IUYHBIX
a7IcOpOLIMOHHBIX CUCTeMax. TepMHuueckoe ypaBHEHUE afcopOunu. Buipl 3aBUCUMOCTEH, OMUCHIBAIOIINX
COCTOSIHUE aJICOPOIIMOHHON CHCTEMBI.

Monyns 2. OCHOBHBIE NIPEACTABIEHUS O MIOBEPXHOCTH U IOPUCTON CTPYKTYPE TBEPABIX TEI

IloBepxHOCTHAss »HEpPrUs TBEPAOTO Tella M €€ cocraBistomue. [IoBEpXHOCTHOE HaTSHKEHHE
TBEPZAOTO TeJla; OAHOPOIAHBIE, TOMOTAKTUYECKHE, H30TPOIIHBIE U aHU30TPOIHbIE TOBEPXHOCTU. CTpOCHHE
U CBOMCTBA MOBEPXHOCTHU PEaIbHBIX TBEPABIX TEJ, OCHOBHbIE (DAKTOPBI HEOJHOPOAHOCTH OBEPXHOCTH.

JlucniepcHble MaTepHaibl, MX KOJHWYECTBCHHBIE XapaKTEpUCTHUKU. CBA3b pa3sMEpOB YacCTHUL C
YAEIBHOM NOBEPXHOCTBIO M JUCHEPCHOCTBIO. IlopucTeie TBEpaple Tena, HMX KOJUYECTBEHHBIC
XapakTepuCTUKU. OCHOBHbIE BHJbl M CTPOECHHE MOPUCTBIX Tel, MX Kiaccupukauus. [IpuHIUIBI
MOJEIMPOBAHUS IIOPUCTON CTPYKTYPBI, BUJIbI MOJEIBbHBIX I1OP.

Monyns 3. DHeprus ancopOuuu Ha TBEPIBIX TEIax

[ToreHumanpHast SHeprust B3auMOAEHCTBHS npu (usnueckoi aacopbuuu. Cnenuduueckas u
Hecnieuuguyeckas ancopouus. Kiaccudukauus ancopOeHTOB M aacopOaToB IO  paclpelesIeHUI0
3JIeKTPOHHOH 1oTHOCTH (110 Kucenesy).

OHeprus B3auMOJEHCTBUS U IPUPOIa aACOPOIIMOHHOM CBS3M IIPU XeMOCOPOLMH. AccoluaTUBHAs U
JMCCOLIMATUBHAS XeMOCOopOLUs. AKTUBUPOBAaHHAsI U HEAKTUBUPOBAHHAs! aICOPOLIHSL.

Monyns 4. TepmoanHaMUUecKue mapaMmeTpsl acOpOIUK ra30B U NapoB

OcHOBHBIE BU/IbI CTAaHJIAPTHBIX COCTOSIHUM. PacueT TepMOJMHAMUYECKUX TapaMeTPOB aJIcCOPOLMHU B
COOTBETCTBUM C Ta3000pa3HbIM M JKUAKOOOPAa3HOM CTaHJIAPTHBIMHU COCTOSHUSIMH — ajcopOarta.
N3ocTepuueckas Temiora ajcopOuuu, aacopOLMOHHbIN noTeHuual, quddepeHnnanbHas yucras Temiora
ajzicopOLMU. OnpeeTeHUe TaHHbIX apaMeTPOB U3 aJCOPOLMOHHBIX AaHHBIX. THIBI H30TEpM aaCcOpOLMH
1o knaccuukanuu bpynayspa.

Mopayns 5. OcHOBHBIE MOJENU M YpaBHEHHs JUId ONHCAHUS aJcopOlMM Ta30B W MapoB Ha
OJIHOPOJIHOM NOBEPXHOCTU TBEPBIX TEII

[TonBrKHAsA, JOKAIM30BaHHAs, TICEBJIOJOKAIN30BaHHAs aAcOpOIHs. MeTo ] OLIEHKH IMOJIBUKHOCTH
a/IcOpOUPOBAHHBIX MOJIEKYJI.

Mojenu MOABMKHOW MOHOMOJIEKYIsIpHOM — aacopOumu. OO0OIIEeHHOe YpaBHEHHENOABMKHON
azicopOLIMM M €ro pelieHus Uil pa3uyHbIX cTerneHed 3amnoiHeHus. YpaBHeHus ['enpu, donbmepa u
Xumna-Jle-bypa.KoHCTaHTBl ypaBHEHMI, HMX ONpEAEICHUE U3 DSKCIEPUMEHTAIBHBIX JaHHBIX.YYeT
COOCTBEHHBIX pa3MepOB MOJIEKYII U JIATEPAIbHOTO B3aUMO/ICHCTBHSL.

Mojenu J0OKaTu30BaHHOM MOHOMOJIEKYISIpHOM ancopOumu. YpaBHeHus Jlenrmiopa u Daynepa-
I'yrenreiima. O6nactu ux npuMeHeHus. Gu3nyeckuil CMbICI KOHCTAHT YpaBHEHUH U UX ONpeeTIeHue U3
9KCIEPUMEHTAJIbHBIX TaHHBIX.
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Mojenu J0KaIM30BaHHOW MOJUMOJIEKYIIpHON aacopOuuu.YpaBueHusbOT, apkunca— HOpa u
Openkens-Xencu-Xwuia. JonyiieHus, BbIBOJ ypaBHEHUM U WX aHANU3. DU3HYECKUNA CMBICI KOHCTAaHT
YPaBHEHUH U UX pacyer.

Monyinb 6. AnCOpOIIMOHHOE OTIPE/IEIICHNE YACIbHON TOBEPXHOCTH TBEPABIX TSI

Meton BOT kak craHmapTHBIN METOJ ONPENEIICHUS YIEIbHON MOBEPXHOCTU TBEPJBIX Tesl. BpiOOp
ajcop0aToB M yCIOBUH MPOBEACHHUSIIKCIIEpUMEHTOB. OqHOTOYeuHbIH MeTo 1 BOT.

VYcinoBus mnpuMeHEHMsI ypaBHeHus JleHrMropa s ONpeneieHHs] YAEIbHON MOBEPXHOCTH.
[Ipumenenue npyrux ypasHenuil (®penkens-Xencu-Xusuia, 'apkunca u Opa).

Monyne 7. AncopOuus Ha HEOJHOPOIHOM MOBEPXHOCTHU

OcHOBHbIE TOJIXOAbl K ONHMCAHHUIO aJCOPOLMM HAa HEOJHOPOJHOHN IMOBEPXHOCTHU. YPpaBHEHHUS
3enpaoBuua —Dpeitnanuxa u Temkuna. O6nacTu UX TPUMEHUMOCTH.

[Tpumenenne cnenuduyueckor aacopOIMK U XEMOCOPOIMH Il U3YYSHHST CBOMCTB HEOJHOPOHOU
oBepxHOCTU. Bb1O0p ancop6baToB U yclIOBUN IPOBEACHUS SKCIIEPUMEHTA.

Mogyns 8. AncopOrusi B Me30Topax

KanunnsipHass KoHJeHcalMs, OCHOBHbIE TE€PMHMHBI U ompeaeneHus. M3oTepMbl KanuuispHON
KOHJEHCAlUu JJs  MojenbHbIXx (opm mop. Krnaccudukanust TumoB mnerens  aJCOpOIMOHHO-
necopOImoHHOTO TucTepesuca mno [e-bypy. YpaBuenust u Mmojenu ajisi pacuera pacmpeneneHus oobeMa u
yAEIBHOM MOBEPXHOCTH ME30IOP MO pa3Mepam.

DrajoHHas NOPOMETPHUsSl KaK CPaBHUTENBbHBI METOJ pacuera paclpenieieHHs Mop MO pa3MepaMm.
Meton pryrHOil mnopomerpuu. JlOCTOMHCTBA M HENOCTAaTKH pPAa3IMYHBIX METOJOB OIpPEIEICHUs
pacnpeziesieHus: Me30Iop Mo pa3Mepam.

Mogyns 9. AncopOriust B MUKpOTIOpax

OcobGenHoctu aacopOIMM Ha MHUKPOMOPUCTHIX ancopbeHTax. Teopust 0OBEMHOTO 3alOJIHEHUS
mukponop (TO3M) JlyOuHuHa, ee mpuMEHEHHUe Uil OMHMCAaHUS aACOPOLUU Ha MHUKPOIOPUCTHIX Tejax.
[loTeHnmanpHble KpUBBIE aiCcOpPOLMM, CBSI3b IApaMETPOB pacrpeaeneHus ¢ (QOpMOM KpUBBIX H
MHKPOTIOPUCTOM  CTPYKTYPOM aJCOpOEHTOB. TemmnepaTypHass WHBapUAaHTHOCTh U  adPUHHOCTH
MOTEHIMATBHBIX KPUBBIX aJICOPOIUH.

VYpaBuenue Jlyomnuna-AcrtaxoBaum JlyomnuHa-PamymkeBuva.  OmnpejerneHne  mapameTpoB
YpaBHEHHUS, pacyeT YAEIbHOTO 00beMa MHUKPOIOP M OLEHKa Pa3MEpOB MHUKPOMOpP. YpaBHEHUS Ui
a7ICOPOCHTOB C HEOTHOPOTHON MUKPOTIOPUCTON CTPYKTYPOHA.

[IpsimMble 3KCHIEpUMEHTANbHBIE METONbI OIpeAeNieHUusT o0beMa M pPa3MEpPOB MHUKPOIOP: METO]
MpeAaICOPOLIMKM M METO] MOJICKYJISIPHBIX "IIIYTIOB".

Mopyns 10. CpaBHUTEIIBHBIE METOJIBI B a7ICOPOITUHT

CpaBHUTEIIbHBIE METOJbI, OCHOBAaHHBIE HA CTAaHAAPTHBIX HM30TE€pMax M HTAIOHHBIX oOpasuax: t-
metron [le-bypa, meron I[y6HHI/IHa-Kaz[neua,aS-MeToz[, METOJI CpaBHHUTENBHBIX TIpadukoB. Pacuer

HUCTHHHOTO 00beMa MUKPOTIOP M BHEUIHEW YIEIbHOM MOBEPXHOCTH C MCIOJIh30BAHUEM CPaBHUTEIHHBIX
METO/IOB.

Monyne 11. DkcriepuMeHTaIbHbIE METOJbI U3MEPEHUs aJcopOLMM Ta30B W MapoOB HAa TBEPJBIX
Tenax

Cratuueckue Metoabl. OObEeMHBIN (BOJIOMOMETPUYECKHI) U BECOBOM (TPaBUMETPUUECKUIN) METOIbI
W3MEPCHUsT aJCOPOIMU: MPUHIUIHAIBHBIE CXEMbl U PacyeT BEIMYUHBI ancopOuuu. [IpenmymiectBa u
HEJIOCTATKU CTATUYCCKUX METOJIOB.

JIMHaMU4eCcKUe METOJbl: METOJl TEIUIOBOW JEeCOpOIMM M METOJ TPOSBUTEIBHON Ta30BOM
xpomatorpaduu. [IpuHIMIUATBHBIE CXEMbI M pacdeT BeIMYMHBI aacopOmuu. [IpeumymiectBa wu
HEJOCTAaTKU JUHAMHYECKUX METOOB.

O0beM y4eOHOM TUCHUNIMHBI:

Ounas ¢popma:

Bunsl yueOHOM paboThI B 3ayeTHbIX B akagem.
eIMHUIaxX qacax
O0wmas Tpy10eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 2,0 72
AyIUTOpPHBbIE 3aHATHS: 0,88 32
Jlexuuu (Jlek) 0,44 16
[Ipaktuueckue 3ausarus (113) 0,44 16
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CamocrositesbHas padora (CP): 1,12 40

Buja xkoHTpoJa: 3a4eT / 3k3aMeH - 3auyer ¢
OlLIEHKOH

AHHOTanus padoyel NPOrpaMMbl M CHHUILIMHBI
«[loBepxHocTHBIE siBJeHNUs B HeTenepepadoTke» (b1.B.[1B.7.2)

He.]'lbl() AUCHUMIIVIMHBI — SABJIACTCA O3HAKOMJICHHEC CTYACHTOB C OCHOBaAMM TEPMOJUWHAMHKHU
IMOBCPXHOCTHBIX ﬂBJICHPIfI, crocodamu IMOJIY4YCHUSA U Ba)XHEHUIITUMU CBOMCTBAMU AUCICPCHBIX CUCTECM.

B pe3yjbTaTe H3yyeHus JMCHUIIMHBI 00y4aKOIMiics M0 MporpaMMe 6aKajlaBpuaTa JA0JIKeH |
Obnadame cnegytommmu  obmenpodeccuonansubivu  (OIIK) u  mpodeccnonamsapivu  (I1K)
KOMIETECHIUSIMHU:

TOTOBHOCTBIO HCIOJIB30BAaTh 3HAHHMS O CTPOCHHWM BEIIECTBA, IMPUPOJEC XUMHUYECKOH CBS3U B
Pa3NMYHBIX KJIACCaX XWMHUYECKUX COCIMHEHUH JUIsi TIOHMMaHHS CBOMCTB MaTepualioB W MeXaHH3Ma
XUMUYECKHX MPOIIECCOB, MPOTEKAONINX B OkpyxaromieM mupe (OITK-3);

TOTOBHOCTBIO NTPUMEHSTh AHAINTHYECKUE W YHCICHHBIE METOBI PEIICHUS 11O CTaBICHHBIX 3a/ad,
HCIO0JIb30BAaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTWH, MPOBOAUTH 00pabOTKYy HHpOpManuu C
WCTIOJIb30BAHMEM TPUKIAJHBIX TPOTPAMMHBIX CPEACTB cdepsl NpoQecCHOHATBHON AeATEIbHOCTH,
WCTIOJb30BaTh CETEBbIC KOMIBIOTEPHBIE TEXHOJOTUH W 0a3bl JaHHBIX B CBOCH Npo(decCHOHATLHOU
001acTH, TMaKeThl MPHUKIAIHBIX MPOTPaMM Ul pacueTa TEXHOJIOTHMUYECKHX MapaMeTpOB 000pYHOBaHHS
(IIK-2);

CTIIOCOOHOCTBIO TPOBOJIUTH AHAIU3 CHIPhs, MAaTepPHaJIOB M TOTOBOW MPOJIYKIINH, OCYIIECTBIISATH
oreHky pe3ynbpratoB ananusa ([TK-10);

3Hamb:
— OCHOBHBIE TMOHSTHS U COOTHOUIEHUS TEPMOJIMHAMHKHU TOBEPXHOCTHBIX SIBICHUH (TE€PMOIMHAMHUKA
MMOBEPXHOCTHOTO  CJIOS; aJre3us, CMayuBaHUE U pPACTEKaHHWE JKUAKOCTEH; JUCHEPCHOCTh H
TEPMOJMHAMUYECKHE CBOMCTBA TEJT; afACOPOITUs Ta30B U MapoB, aICOPOIUs U3 PaCTBOPOB);
— OCHOBHBIE METO/IbI TIOJTYYECHHUSI TUCTIEPCHBIX CUCTEM;
— OCHOBHBIE CBOICTBa IHMCIIEPCHBIX CHUCTEM (DJIEKTPOIMOBEPXHOCTHBIE CBOWCTBA; KUHETHUYECKHUE H
ONTUYECKUE CBOMCTBA; CBOMCTBA PaCTBOPOB KOJJIOUHBIX ITOBEPXHOCTHO-AKTHUBHBIX BEILIECTB);
— OCHOBHBIE TIOHATHUS U COOTHOILIEHUS TEOPUH arperaTuBHON yCTOMYMBOCTH M KOATYJIALIHUU JTHO(POOHBIX
JIMCTIEPCHBIX CHCTEM;
— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTypOOOpa30BaHHUS U PEOJOTHYECKHE CBOMCTBA JMCIEPCHBIX
CHUCTEM;
yMmemy:
— TPOBOAMUTH PACYETHI C UCIOJIB30BAHUEM OCHOBHBIX COOTHOILIEHUN TEPMOJAMHAMHKHU MOBEPXHOCTHBIX
SIBJICHUN U pacyeThl OCHOBHBIX XapaKTEPUCTUK JUCIIEPCHBIX CHCTEM;

gnademo:
— METOJaMHU H3MEpEeHHsI TOBEPXHOCTHOTO HATSHKEHUS, KpPAaeBOTO Yrila, BEIUYHMHBI aiCcOpOIMH U
yIEIbHOM MTOBEPXHOCTH, BSI3KOCTH, KPUTHYECKOM KOHIIEHTPALUH MHUIIEIIO00pa30BaHus,

AJIEKTPOKMHETUYECKOTO TMOTEHIMaNla; METOJaMH IPOBEJACHUS IUCIEPCHOHHOIO aHallu3a, CHUHTE3a
JUCIEPCHBIX CUCTEM U OLIEHKH UX arperaTUBHON YCTOMYUBOCTH.
Kparkoe conepkanne TMCUMIIMHBI:

Brenenue

Monaynsb 1. TepmoauHamMiKa TOBEPXHOCTHBIX sIBIeHUN. O0IIas XapaKTepUCTUKA TOBEPXHOCTHOM
SHEpruu. AJICOpOIHs U MOBEPXHOCTHOE HATSHKEHUE. ANre3usi, CMaulBaHUE U PaCTEKaHUE KHUIKOCTEH.
JlucriepcHOCTh M TEPMOJMHAMUYECKHUE CBOMCTBA Tell. [lonydeHne TucnepCHbIX CUCTEM.

Monyns 2. AncopOuroHHBIE paBHOBeCHs. AJCOPOIIMS Ta30B U MAPOB HA OJTHOPOIHOMN
MOBEPXHOCTU. AICOPOIUs Ta30B U MApPOB HA MOPHUCTHIX MaTepuanax. AJIcopOius MOBEPXHOCTHO-
AKTUBHBIX BelecTB. IoHOOOMeHHast aicopOIusL.

Mogyns 3. JlucniepcHble CUCTEMBI. DIIEKTPUUECKHE SIBJICHUS Ha MOBEpXHOCTH. KuHeTnueckue u
ONTHUYECKUE CBOMCTBA JUCHIEPCHBIX cUCTEM. KuHeTHnueckre 1 onTuYecKre CBOMCTBA AUCTIEPCHBIX
cUCTeM. ArperaTuBHasi yCTOMYMBOCTh M KOATYIISIIIUS JUCTIEPCHBIX cUCTEM. CTPYKTYpHO-MEXaHUYECKUE
CBOMCTBA U PEOJIOTUYECKU METO]T UCCIIEIOBAHUS AUCIIEPCHBIX CUCTEM.
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O0beM y4eOHOI TMCHUNIIHHBI:
Ounas popwma:

Bunsl yaeOHOM paboThI B 3auerHbIX B akanem.
eIMHUIAX qacax
OO0masi TPy10€eMKOCTh M CHUILIMHBI 110 Y4€0HOMY ILUIAHY 2,0 72
AyIMTOPHBIE 3aHATHS: 0,88 32
Jlexuu (JIek) 0,44 16
[IpaxTnueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 1,12 40
Bua koHTpoJs: 3a4eT / 3K3aMeH - 3aver ¢
OLIEHKOii

AHHOTanus padoyeil NPorpaMMbl M CHMUIIJIMHBI
«Texunveckas TepmomuHamuka» (b1.B./IB.8.1)

Henabwo TMCHUNIMHBI — SBISICTCS GOPMUPOBAHUE y OYAYIIHX WHKEHEPOB JIOCTATOYHOTO YPOBHS
TEOPETUYCCKUX 3HAHWU M TPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX IS PEHICHHS MPUKIAJHBIX 33734
SHEpProcOepeIKEHUS B XUMHUIECKON TEXHOJIOTHH.

B pe3yabTaTe H3yueHusi AMCHUNJIMHBI 00yYAIOUIUIICH M0 MPorpaMMe 0aKaJaBpHATAa T0JIKEH |

Obnaoams  cnenyromumu  obmenpodeccnonansubiMu  (OIIK) u  npodeccuonansasiMu  (I1K)
KOMITCTEHITHSMHU:

CIIOCOOHOCTBIO U TOTOBHOCTBIO HCITOJIE30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIATIIINH
B nipodeccronanbroi aestenbroctu (OITK-1);

CIIOCOOHOCTBIO M TOTOBHOCTHIO OCYIIECTBIIATh TEXHOJOTMYECKHH MpolecC B COOTBETCTBUU C
periaMeHTOM M HUCIONIb30BAaTh TEXHUYECKHE CpEACTBA [UI H3MEpPEHUS OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOT0 TpoIiecca, CBOMCTB Chipbs U npoaykuuu (ITK-1);

CIIOCOOHOCTBIO BBISIBIISITh U YCTPAHSTh OTKIOHEHHUS OT PEKHUMOB PAOOTHI TEXHOJIOTMYECKOTO
000pyI0BaHHUs U MapaMeTpoB TexHosorndeckoro mporecca (IMK-11);

FOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(QOpPMAIMIO, OTEYECTBEHHBIH U 3apyOeKHBIN
ombIT 110 TeMatuke ucciaenoBanus (ITK-20);

3uamo

— OCHOBHBI€ MTPUHIIMIIBI ONITUMHU3ALUN YHEPTOMPE0OPa3yIOUINX CUCTEM;

— TMPUHUUOBI M MaTeMaTHYECKHH ammapaT SHEPreTUYecKOro U IKCEPreTHYecKOro aHaiu3a
pealIbHBIX MPOLIECCOB MpeoOpa30BaHus SHEPTUU U BEILIECTBA,

— METOJbl pacuera MPeBpPaTUMOIl HSHEpruM (PKCEpruu) TOIUIMBA, CHIPbS, MPOMEXKYTOUHBIX U
KOHEYHBIX MPOJIyKTOB XUMUYECKOTO MTPOU3BOJICTBA;

Ymemo

— UCCIIEZIOBATh pa3jIMyuHbIe SHEPronpeoOpa3yrole CuCTEMBI,

—  OmpenensTh  JTAJOHHBIE  PEKUMBl U HaWidydylie  Toka3zartenn  A(PGEKTUBHOCTH
SHEpromnpeoOpa3yoIIUX CUCTEM;

— TMPOBOAMUTH TEPMOJIMHAMHYECKYIO OIEHKY MAaTepUalbHBIX M DJHEPIeTUYECKUX PECypCcOB
XMUMHYECKOTO MTPOU3BO/ICTBA;

Braoemo

— BBIMIOJJTHEHUEM HJKCEPreTHYEeCKOr0 aHajiu3a CHCTEM Ha Pa3lWYHbIX CTAJAUSIX MPOEKTUPOBAHUS U
MPOM3BOJICTBA: TIPU BHIOOPE OCHOBHBIX MPHHIIMIIOB OCYIIECTBJICHHS MpOIecca, ICKU3HOM MpopaboTKe,
KOHCTPYHPOBAHUU M IKCILTyaTal[iU CHUCTEM;

— OMNpeneNnsiTh MUHUMAaJIbHbIE 3HAYEHHs 3aTpaT pabOThl B MpoIeccax OXKWKEHHUS W pa3JesieHUuu
CMecel;

— OMpeNensiTh MaKCHMallbHble 3HAa4eHHs] pabOThI B MpOIlECCax paCIIMPEHHs Ta30B M MapoB B
TypOMHAX U TEIUIOCUIOBBIX YCTAHOBKAX;

— BBINOJTHEHHEM pacyeTa W aHallu3a DHEPreTHYECKUX W IKCEPreTHUECKHUX MOoKa3aTelieil THIOBBIX
MOTOYHBIX TEXHOJIOTMYECKUX TMPOIECCOB, BKIIOYAs MPOIECCHI, MPOTEKAIONIUE C XUMHYECKUMHU
MIPEeBPALIEHUSIMH;
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Kpatkoe conep:xanue TUCHUNJIMHBI:

Brenenue.

OcHOBHbBIE TIOHSTHSI U HMCXOJHBIE TMOJOXKEHUS TepMoAuHamMukd. [Ipeamer um MeTon TepMOAMHAMUKH.
TepmoannaMudeckas cucrema. TepMonnHamuueckuii mporece. OOpatumble 1 HEOOPATUMBIE MTPOLIECCHI.
Bropoii 3ak0H TepMOAMHAMUKH KaK MPUHIUI HeoOpaTuMOoCTH. CTalliOHAPHBIE IIOTOYHBIE ITPOIIECCHI.
Monynb 1. 3akoHBI TEPMOAMHAMUKHI

1.1. IlepBblif 3aKOH TEPMOTUHAMUKHI

[1epBEIil 3aKOH TEPMOTMHAMUKH ISl 3aKPBITOM cucTeMbl. Pabota m3menenus oobema. Baennss pabora.
[lepBbIii 3aKOH TEPMOAWHAMUKH Uil CTAllMOHAPHBIX TOTOYHBIX TMPOIECCOB. ODHEPrusi IMOTOKA.
Ouranenus. Kpyropoii nmpoiiecc co cTalluoHapHO HUPKYJIUPYIONMIEH CPEaoi.

1.2.. Bropo#i 3aKk0H TepMOJIUHAMUKH

OHTponMsi W BTOpPOW 3aKOH TepMOAMHAMUKHA. HeoOpatmmocth mporecca TemoooMeHa. Ilepenoc
SHTPOMHUHM U TPOU3BOJCTBO IHTpomnuu. Juccumanus sHepruu. baanc sHTponuu A CTalMOHAPHOTO
noToyHoro mpouecca. [Ipumenenne Broporo 3akoHa TepMOJMHAMUKKA K IPEOOpa3OBAHUSM SHEPTHUU.
OrpaHudeHusi TPEBPATUMOCTA SHEPrUH. BiusHue OKpyKarolied cpenbl Ha MpeoOpa3oBaHUE HHEPTHUU.
DKCeprus U aHeprusi. DKCEeprusi U aHeprus TEIJIOTHl U MPeoOpa3oBaHME TEIUIOTHI B MOJIE3HYIO padoTy.
Ompenenenue noTeps dKcepruu. JluarpaMMpl TOTOKOB dKCepruu U aHepruu. Jxceprerudeckuit KITJI.
Mopyns 2. IIporieccsl ropeHUs U TeUEHUS

2.1 TlIpomecchl ropeHus

Pacuer MarepumanpHOro OanmaHca MpU TIOJHOM CrOpaHWUHW. YpaBHEHHUs TOpeHus. TBepiaple, KUAKUE WU
razoo0pasHble BUIbl TOIUIMBA. OHepreTuka mpoiieccoB ropenus. [Ipumenenue IlepBoro 3akona
TEpMOJTUHAMHUKH. TemoTa cropanust TomauBa. h, t — aumarpamma mporecca ropeHus. [IpumeHeHue
Btoporo 3akoHa TepMOauHAMUKH K TIporieccam ropenus. OOpatuMasi XuMudeckas peakius. TormBHbBIE
AJIEMEHTHI. DKCEPrus TOIUIMBA U MOTEPH SKCEPTUHU MIPH ainadaTHOM TOPEHHUHU.

2.2. CranoHapHbIe IOTOYHBIC TIpotiecchl. [Ipoyeccol meuenus. TIporiecchl TeUeHUs C MMOABOJIOM TEIlIa.
Ckopocth 3Byka. AnumabatHoe TedueHne B comuiax M auddysopax. [Imomaan momnepeyHoro ce4eHwus u
3HAYEHHUS] MAaCCOBOW MJIOTHOCTH TOKa MpPU HM33HTPOIHOM TEUYEHUHU B coriax u auddysopax. Teduenue B
corute JlaBamsi mpu pa3nMUHBIX MPOTUBOAaBJIcHUsX. Tpyba Bentypu. llpoyeccor cmewenusn. bamance
Macchl, SHEPTUH U SHTponun. 306apHo-130TepMUUecKOe CMEIIEHUE Ta30B.

2.3. Pabouue npoyeccoi. CTallMOHapHBIC MOTOYHBIC MPOIIECChl. AnuabaTHOE paciiupeHre B TypOHWHaX.
AnmnabaTHoe ckaTue B KOMIIpeccopax. JHeprusi auccumnanuu. [lorepu paboThl U MOTEpU SKCEPTUU MPU
anuabaTHOM paciuMpeHur U cxatud. HeaamabGaTHoe (M30TepMuyeckoe) cxkatue. MHOrocTyneH4aTroe
cKaThe ¢ MPOMEXKYTOUYHBIM OXJIAXKICHUEM.

O0beM yueOHOM TMCIUIINHBI:

Ounas dopma:

Byl yue6HO#M paboThI B 3aueTHBIX B akanem.
eAMHMIIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY ILJIAHY 2,0 72
AyIMTOPHBIE 3aHATHS: 0,88 32
Jlexuunu (Jlek) 0,44 16
[TpakTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,12 40
Bua koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OIIEHKOH

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIIITHHBI
«Temnorexuuka» (51.B./IB.8.2)

Henabw AMCHUNIMHBI — sBISeTCS (OPMHpPOBAHHE y CTYIEHTOB TEOPETUYECKUX 3HAHUHA H
MPAKTUYECKUX HABBIKOB, HEOOXOMWUMBIX [UIsl pEIIeHUs TMPUKIAAHBIX 3a7ad dJHEProcOepekeHus B
XUMHYECKON TEXHOJIOTHH.

B pe3yabTaTe H3yueHus: AUCHHUILJIMHBI 00YYAKUIIUIICS 110 MPOrpaMMe 0aKaaaBpUaTa J0JIKeH
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Obnaoams cnenyromumu  obmenpodeccuonanbubiMu  (OIIK) u  mpodeccuonansabpiMu  (I1K)
KOMITCTEHITUSMU:

CIIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJI30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIUATLIINH
B mpodeccronanbHoi aestenpHoctu (OIMK-1);

CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJIATH TEXHOJOTMYECKUH MPOLECC B COOTBETCTBUU C
periaMeHTOM ¥ HCIIOJb30BaTh TEXHUYECKHE CpPEICTBA JUIS HW3MEPEHUS OCHOBHBIX MapaMeTPOB
TEXHOJIOTUYECKOT0 TpolLiecca, CBOMCTB chipbst U npoaykimu (ITK-1);

CIIOCOOHOCTBIO BBISIBIISITh W YCTPAHATH OTKIOHCHHUS OT PEKUMOB PAOOTHI TEXHOJIOTHYECKOTO
000pyI0BaHuUs U MMapaMeTpoB TexHosorndeckoro mporecca (IK-11);

TOTOBHOCTBIO HM3y4aTh HAyYHO-TEXHUYECKYIO HH(POPMAIMIO, OTCYCCTBCHHBIA W 3apyOeKHBIN
ombIT 10 TeMatuke ucciaenoBanus (ITK-20);
3nams

— OCHOBHBIC MTPUHIIMITEI ONITUMHU3AIIUN SHEPTOMPEOOPA3YIOIINX CUCTEM;

— METOJBI pacueTa MPEBPATUMOUN DHEPrUM (IKCEPTHH) TOIUIMBA, CHIPHS, MPOMEXKYTOUHBIX W
KOHEYHBIX IPOTyKTOB XUMHUYIECKOTO TTPOU3BOICTBA;

Ymemo

— pemaTh MPUKIIAIHBIE 33a9d YJHEPTOCOCPEIKCHISI B XUMUICCKOW TEXHOJIOTUH;

WCI0JIb30BAaTh TPAKTHYECKHE METONbI pealM3allMd IPOIECCOB TMpeoOpa3oBaHUsl JHEPTUHA U
BEIIECTBA;

— TIPOBOJMTH TEPMOJUHAMHYECKYIO OIICHKY MAaTepHAIBHBIX M OSHEPreTHYECKHX PECypCcoB
XHUMHYECKOTO TTPOU3BO/ICTBA;

Braoems

— BBITIOJJHCHHEM JKCEPreTHYEeCKOrO aHaj M3a CHCTEM Ha Pa3IMYHBIX CTAIUSAX MPOCKTHPOBAHUS H
MTPOM3BOJICTBA: TIPH BHIOOPE OCHOBHBIX IPHHIIMIIOB OCYIIECTBJICHHS IMPOIECcca, ICKU3HOM MpopadboTKe,
KOHCTPYMPOBAHUH M SKCILTyaTaI[iH CHCTEM;

— OTpeAeNsITh MHHUMAJIbHBIC 3HAYCHHS 3aTpar paboThl B MPOIECCaX OXMIKCHUS W pa3feicHUU
cMecen;

— OIpeneNsATh MaKCUMallbHble 3HA4YCHUsT PadOThI B TPOIECCaX pPACHIMPEHHS Ta30B M IMapoB B
TypOMHAX U TEIJIOCHIIOBBIX YCTAaHOBKAX;

—BBITIOJIHEHHEM pacueTa M aHaJM3a DSHEPreTUYECKUX U OKCEPreTUYECKHX IMOKa3aTeNe THITOBBIX
MOTOYHBIX TEXHOJOTMYECKMX TMPOIECCOB, BKJIIOYAs TIPOIECCHI, TMPOTEKAIOIMINE C XUMHUYECKUMHU
MIPEeBpaICHUSIMH;

Kparkoe conep:xanue 1uCUHIIHHBI:

Benenue.

OCHOBHBIE ~ TEPMOJMHAMUYECKHE  TapamMeTphl COCTOSIHUSI. VYpaBHEHHE  COCTOSIHUSI.
KBa3ucraTiueckue H3MEHEHHUS COCTOSTHHS 1 HEOOpATUMBIH MTpoIecc.

Monynb 1. TepMoarHamMuka yCTaHOBOK

1.1. TepMoMHAMUYECKHE CBOWCTBA YUCTHIX BEIIECTB.

TepmoauHaMuyeckoe ypaBHEHHE COCTOSIHMS JUIsi Ta30B M OKUAKOCTeH. ['ereporeHHbie o0iacTu
cocrosinuil. OOmacte HaceimieHus. Brnaxueiii map. Ilapamerpsl cocTosiHHS B OOJACTH HACHIIMICHUS.
YpaBHEHHS COCTOSHUS, TAOIUIBI U AUATPAMMBbI JJISl Ta30B U KUAKOCTEH.

1.2. TepMorHaMuKa TOJTYYEHHS X0JI0]1a

Harpes wu oxjaxaeHMe Kak TEepPMOJUHAMHYECKHE 3aJayd. OKCeprusi W aHeprus Mmpu
terionepepade.OCHOBHBIE  33Jaydl  TEIUIOTEXHUKU M XOJOAWIbHOW TeXHUKU. OOpaTuMblii H
HeoOpaTuMblii HarpeB. TemmoBoii Hacoc. XononwibHass ycTraHOBKa. CrnocoObl MOMYYeHHS XOJOJa.
AnmabatHoe — apoccenupoBaHue.  [lapoBble  KOMIPECCHOHHBIE  XOJIOJAWIBHBIE  YCTaHOBKH.
MHorocTyrneHuaTble KOMIPECCHUOHHBIE XOJIOAMIbHBIE YCTAaHOBKHU. ['a30Bas XONOIMIbHAs yCTAaHOBKA C
anrabaTHBIM pacmimpenreM. OXKIKeHUe Bo3yXa MOCpeCTBOM mpoiiecca JIunme.

1.3. TepMoaHaMKKa TETIIOCUIIOBBIX YCTAHOBOK

[IpeoOpazoBaHre XUMUYECKON U STCPHON PHEPTUH B MOJE3HYIO0 padOTy U AMEeKTpodHepruto. O630p
croco6oB mpeoOpazoBanus dHeprur. OCHOBHBIEC TUITHI TETUIOCHIOBBIX YCTaHOBOK. [IpocTast mapocusioBast
ycranoBKka. [laporeneparop. Kpyrosoii mporiecc Boasaoro mapa. OOmwmii skcepreruueckuit KIIJ[ u ero
orpaHuueHus. ['a30CUIIOBBIE YCTAHOBKH. 3aKphITasi M OTKPHITAs Ta30TypOMHHBIE YCTAHO BKH.

Monynb 2. OCHOBHBIE IPUHITUITBEI YHEPTOCOEPEIKEHUS

109



2.1. OcHOBHBIE MPUHIUIBI YHEPrOCOEPEKECHNUS, UCTIONb3YeMbIe Ha BCEX CTaAUSAX MPOCKTUPOBAHUS U
MIPOU3BOJICTBA MPHU BHIOOPE OCHOBHBIX MPUHIUIIOB MPOIIECCa, ICKU3HOW MPOPadOTKE, KOHCTPYUPOBAHUU
U JKCIUTyaTalluu cucteMbl. KackamupoBaHue, MHTErpupoBaHHE (KOMOMHHPOBAHWE), pereHepaTHBHBIN
TEIIOOOMEH.  AHaJlM3  TEXHOJOTMYECKHMX  CHUCTeM  KOMOMHHMPOBAHHUS  BBICOKOTEMIIEpPATYPHBIX
TEPMOXMMHYECKUX TIPOIIECCOB C TEIUIOCHJIOBBIMH DJHEPreTHUYECKMMH YCTAaHOBKaMH Ha IPHMEpe
MPOU3BOJICTBA JHEPrOTEXHOJIOTHYECKUX CHCTEM IPOM3BOJCTBA AaMMHAaKa, MHPOJH3a YIIIEBOIOPOJIOB,
NPOM3BOJACTBA XJIOpa MW Jp. AHQIN3 TEXHOJOTHYECKUX CXeM KOMOWHUPOBAHMA BHYTPEHHHX
HHEPTOPECYPCOB XUMUYECKOTO MPOU3BOJICTBA IS TIOJTYICHHUS X0JI0/1a M TpaHCc(hopMaIuu Teria.

2.2. IlepcrieKTUBBI pealn3alliil PUHIIMIIOB YHEProcOepekeHUsl B PEMICHUH MpoOIeM SKOHOMHUH
SHEPTETUUECKUX PECYPCOB M IKOCOCPEIKECHUH.

O0beM yueOHOI U CHUNIHHBI:

.Ounas dopma:

Bunpl yaeOHOI paboThI B 3auyeTHBIX B akanem.
eIMHUTIAX qacax
OO0uiasi TPy10€eMKOCTh IUCHUIJIMHBI 110 Y4€0HOMY IJIAHY 2,0 72
AYIUTOPHBIE 3aHATHUS: 0,88 32
Jlexiuu (JIek) 0,44 16
[IpaxTnueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 1,12 40
Bua koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OIIEHKOi

AHHOTaNUA padoyeil MporpaMmbl IMCUUILIMHBI « KHHEeTHKA rOMOreHHbIX POIECCOB>»
(b1.B.1B.9.1)

Heab0 THCHUIUIMHBI — SBISIETCS Pa3BUTHE Y CTYACHTOB HABBIKOB aHAM3a KHHETHYECKHX
3aKOHOMEPHOCTEH M TOCTPOCHUS KUHETHYECKUX MOJEJIE TOMOTE€HHBIX pEaKIuid C MPOBEPKON HX
aJIeKBaTHOCTH Ha 0a3e MpPENCTAaBICHHN O MEXaHW3ME OPraHWYeCKUX pEaKIWid M KHHETHYECKOTO
IKCTIEPUMEHTA.

B pe3yabTaTe H3yyeHUs: QMCHUNIMHBI 00yYAIOIIMIACS 10 MporpaMMe 0aKajaaBpuaTa J0JI/KeH

Obnadams cnenyronumu npodeccrnoHanbHbiMK (1K) komnereHusMu:

CIOCOOHOCTBIO TIPOBOJIUTH AHAIHM3 CHIPhs, MaTEPUAIOB M TOTOBOW TMPOIYKIIUH, OCYIICCTBISTH
oleHKy pe3ynbratoB ananuza (ITK-10);

CTIIOCOOHOCTHIO TUTAHUPOBATh M IPOBOJUTH (DPU3UUECKUE U XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOIUTH
00pabOTKy MX pe3yJbTaTOB U OLICHUBATH MMOTPEUTHOCTH, BBIIBUTATh THIIOTE3bI H YCTAHABJIMBATH T'PAHUIIBI
WX MPUMEHEHUS, MPUMEHSATh METOJIbl MAaTEMAaTHYECKOTO aHaJN3a U MOJCITHUPOBAHHS, TCOPETUICCKOTO U
sKCIepuMeHTanbHoro uccnenoanus (I1K-16);

TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHUE CBOMCTB XMMHUYECKUX DIIEMEHTOB, COCJMHEHUN ¥ MaTePUAIIOB
Ha UX OCHOBE JIJIsI pelIeHus 3a1a4 npodeccuonansHoi aesirenbuoctu (ITK-18);

TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS OCHOBHBIX (DUBMYECKHX TCOPHI Ui PEHICHHUS BO3HUKAIOIIMX
bu3nUecKuX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpeTeHUs (PU3NUCCKUX 3HAHMM, JJIsl TOHUMAaHUSI IPUHIIAIIOB
paboThl IPUOOPOB M YCTPOMCTB, B TOM YHCIIC BBIXOASAIIUX 32 MPEICIbl KOMIETEHTHOCTH KOHKPETHOTO
nanpasnenus (ITK-19);
3HAMb:

— IPUHIIUIIBI TIOCTPOCHHS MaTePUAILHOTO OanaHca, He0OX0IMMBbIE I KHHETUYECKOTO MOJICIMPOBAaHMS,
— OCHOBHBIE TUITBI KHHETUYECKUX MOJEIIEH TOMOTEHHBIX PEaKInii;

— METO/IbI MOCTPOCHUSI KHHETUYECKUX MOJIeTIC TOMOTEHHBIX PEaKInii;

— OCHOBHBIE€ METO/IbI OIICHKH a/IEKBATHOCTH KHHETHUYECKUX MOJIEIEH;

— METOJIMKH TTOCTAHOBKHM KMHETUYECKOTO IKCIIEPUMEHTA JISI TOMOT€HHBIX PEaKIIHii;

ymems:

— TOJIb30BAThCS COOTHOIICHUSIMH MaTepUaIbHOro OamaHca XUMHYECKUX PEAKIM MpU KUHETHYECKOM
MOJETUPOBAHUY;

— TUTAaHUPOBATh MOCTAHOBKY KHHETHUECKOTO YKCIIEPUMEHTA;
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— MPOBOJMTh MAaTEMAaTUYECKYl0 00pabOTKy pe3ylbTaTOB KHHETHYECKOTO SKCHEPUMEHTa M CTPOUTh
THIIOTE3y O BUJE KHHETHYECKOTO YPaBHEHHUS Ha SKCIIEPUMEHTAIbHOM Oase;
— CTPOUTH TUIIOTE3Y O BUI€ KUHETHUECKOTO YpaBHEHHS Ha 0a3e MpeICTaBICHUI O MEXaHU3ME N3Yy4aeMOil
peakuuu;
— OLICHUBATD a/IEKBaTHOCTh KMHETUYECKOTO YPaBHEHUS U KOPPEKTUPOBATh €r0 B ClIydae HECOOTBETCTBUS
€ro IKCIIEPUMEHTY;
— BBIIBUraTh MPEANOJI0KEHHE O BO3MOXHOM MEXAaHU3ME DPEaKlUu, UCXOJS M3 BHJA KUHETHYECKOU
MO/IEH;
— BBIOMpATh KHHETHYECKYIO 00J1aCTh TPOTEKAHUSI TOMOTC€HHBIX PEaKInii;
enadems.:
— METO/IaMU TIAHUPOBAHUS OAHO(DAKTOPHOTO KHHETUYECKOTO KCIIEPHUMEHTA,
— OCHOBHBIMHM METOJaMH MaTeMaTHYeCKONM O0OpabOTKM 5SKCIEPUMEHTAIbHBIX JAHHBIX U IPOBEPKHU
a/IEKBaTHOCTHU IOJYYEHHBIX MOJIEJIEH C OMOIIBIO CTAHAAPTHBIX KOMIIBIOTEPHBIX IIPOrpPaMM;
— croco06aMy MOCTPOCHUSI KUHETUYECKOTO0 YpaBHEHMsI Ha 0a3e MOoCIe0BATEIbHOCTH CTaIull MeXaHH3Ma
XUMHYECKON PEaKIUU.
Kpartkoe coaep:xanue J1UCHUIIMHBI:
Brenenne
Monaynb 1. MeToanka KHHETHYECKOTO UCCIIEI0BaHUS
KonunuecTBeHHBIE COOTHOLIEHUSI B XUMUYECKOW KUHETHKE
Metouka 0aHO(aKTOPHOTO KHHETUYECKOTO SKCIIEPUMEHTA
Meroavka yCcTaHOBJIEHHS aIeKBaATHOCTH KHHETHYECKOW MOJEIIN SKCIIEPUMEHTY
Monynb 2. MeTtoab! 00paboTKN KHHETUYECKUX KPUBBIX
HNuTerpanbHbiil METO
JuddepeHunaabHbIi METOT
Monyns 3. KuHeTnka roMOTr€HHBIX peaKIuil
[TocTpoeHre KHHETHYECKUX MOJIeNIel Ha Oa3e MeXaHU3Ma PeaKIuu
PanukanpHO-1LIETTHBIE peaKIuu
['omoreHHsIi KaTanu3
Peaknuun nmonvMepusanuy U NOJIUKOHACHCALIMHI
O0bem yueOHOH TMCIUIINHBI:

.OuHnas gopma:

Buapr yue6HO# paboThI B 3aueTHBIX B akanem.
eAMHMIIAX qyacax
OO0uiasi TPy10€eMKOCTDb JUCHUIIIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlexuun (Jlek) - -
[TpakTnueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Bua koHTpoJs: 3a4eT / IK3aMeH - 3ader ¢
OLICHKOH
AHHOTanus padoyeil NPOrpaMMbl JUCHUILIMHBI «JIEKTPOXHUMHS, KHHETHKA U KATAJIN3»
(b1.B.JIB.9.2)
Henab0 IUCHUIIMHBI — SBISETCS pa3BUTHE Y CTYJACHTOB HAaBBIKOB aHalW3a KHUHETHYECKUX

3aKOHOMEPHOCTEH M MOCTPOEHHUs] KMHETHYECKUX MOoJeNell peakuuil ¢ MpoBEepKOM UX a/JeKBaTHOCTH Ha
0aze MpeACTaBICHMH O MeXaHHU3ME€ OpraHMYeCKMX peakiui, KHHETHYEeCKOTO OSKCIepUMEHTa U
ANIEKTPOXUMUYECKUX METOJaMM, HPUMEHSIEMbIMU JJIsl aHaIW3a pPAa3IUYHBIX OOBEKTOB XHMHUYECKHUX
peaKuum.

B pe3yibTaTe N3yyeHus AMCHUIIMHBI 00y4aKOIMiics M0 MporpaMMe 6aKajaaBpuaTa J0JKeH:

Obnaodams crnepyromumu npodeccnonanbHbMu (I1K) komneTeHnusamMu:

CMOCOOHOCTBIO MPOBOJUTH AHAJIHM3 CHIPbs, MaTEpUAOB M TOTOBOM MPOIYKIUH, OCYIIECTBIATH
oleHKyY pe3ynbraToB ananu3a (I1K-10);
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CIOCOOHOCTBIO TUIAHUPOBATH U MPOBOIUTH (DPU3UUECKUE U XUMHUECKUE HKCIIEPUMEHTHI, IPOBOJUTD
00paboTKy UX pe3yJbTaTOB U OLIEHUBATH MMOTPELIIHOCTH, BBIIBUTATH TUIIOTE3bI U YCTAaHABJINBATH TPAHULIBI
UX NPUMEHEHUs, IPUMEHATh METO/Ibl MaTEMATUUYECKOT0 aHaJIn3a U MOJEIMPOBAHUS, TEOPETUUECKOIO U
sKcniepuMeHTanbHoro uccienopanus (I1K-16);

TFOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX IEMEHTOB, COCIMHEHUH U MaTEepUaJIOB
Ha UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccuonansHoi nesrensHoctu ([1K-18);

TOTOBHOCTBIO HMCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MYECKHX TCOPHI Ui PELICHHUS BO3HUKAIOIIMX
(bu3NYEeCKUX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpeTeHUs (PM3NIECKUX 3HAHMMA, JJIs1 TOHUMAaHHSI IPHHIIUIIOB
paboThl MPUOOPOB U YCTPOWCTB, B TOM YHMCIIE BBIXOAAIINX 3a MpPEAeTIbl KOMIETEHTHOCTH KOHKPETHOTO
Hanpasnenus ([1K-19);
3HaAMb.

— OCHOBHBIE ATalbl U 3aKOHOMEPHOCTHU B PA3BUTHH JIEKTPOAHAIUTUUECKONH XUMUU;

— MPUHIIMIIBI TOCTPOSHHSI MAaTEePUAIBHOTO OajlaHca, HeOOXO0JMMBIE [Tl KHHETHYECKOTO MOJICITUPOBAHHS,
— OCHOBHbIE KUHETHYECKUE 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKHUX PEaKIIHii;

TEOPUM XUMHUYECKOW KHHETHUKH, IYTH TEOPETHUECKOTO pacueTa CKOPOCTEH XMMHUYECKUX peakluuid H
OTpaHMYEHUs B IPUMEHUMOCTH PacUETHBIX METO/IOB;

— OCHOBHBIE€ METO/IbI OLICHKH aJICKBATHOCTH KHHETUYECKUX MOJIEIIEH;

ymemny.

— OpUEHTHPOBATHCS B CUCTEME (PYH/IaMEHTAIbHBIX XUMUYECKUX MOHATHI U METO/10JI0TMUECKUX acleKTOB
XUMHH, (POPM U METOJIOB HAYYHOTO TIO3HAHMUS,

— M0JIb30BaThCA COOTHOUIEHUSIMM MaTepuaibHOro OajlaHca XUMHUYECKHX peakIuil MpH KUHETUYECKOM
MO/JIETMPOBAHNY;

— TPOBOAMTH MaTeMaTHYECKYl0 00pabOTKy pe3yibTaTOB KHHETHMUYECKOTO HKCIEPUMEHTAa U CTPOUTH
TUIOTE3Y O BUJIE KHHETHYECKOTO ypaBHEHHS Ha dKCIIEpUMEHTANIbHOH 0ase;

— MPUMEHSTh TEOPETHUUECKHUE 3HAHUS U SKCIIEPUMEHTAJIbHbIE METObl UCCIIEIOBAaHUS (DU3MUECKON XUMHH
JUISl pELIEHUS BOIIPOCOB, BOSHUKAIOIIMX IPU U3YYEHUH KHHETUKA XUMUYECKUX PEAKIUH;

— HaxXOJIUTh CKOPOCTh U YCTAHABJIMBATH MOPSAIOK XUMHUECKOU pEaKIIny;

— OLIEHMBATh aJICKBATHOCTh KNHETHUYECKOIO YPAaBHEHHSI U KOPPEKTUPOBATH €r0 B CIy4ae HECOOTBETCTBUS
€ro JKCIIEpUMEHTY;

— BBIJIBUraTh MPEIIOJIOKEHUE O BO3MOKHOM MEXAaHU3ME PEaKIMM, UCXOIS M3 BHAA KUHETHUYECKOU
MO/IENH;

enadems.

— METOJJaMH IJIAHUPOBAHUS OJTHO(PAKTOPHOTO KUHETUYECKOTO SKCIIEPUMEHTA,;

— MOJAXOJaMHU sl YCTaHOBJICHUS JIMMUTHUPYIOUIEH CTaJud M MEXaHM3Ma M3y4yaeMOW XUMHUYECKOU
peakuuu.

— OCHOBHBIMH METOJIaMU MaTeMaTH4YeCKOW OOpabOTKM OSKCIEPUMEHTANbHBIX JAHHBIX U IMPOBEPKH
aJICKBATHOCTH IOJIYYEHHBIX MOJEIJIEH C TOMOILBIO CTAHIAPTHBIX KOMIIBIOTEPHBIX IPOTpamMM;

— crnoco6aMu MOCTPOCHUSI KUHETUYECKOTO YpaBHEHMs Ha 0a3e MOCIeI0BATEIbHOCTH CTAAN MeXaHU3Ma
XUMUYECKON PEaKlnu.

Kpatkoe conep:xanue JUCHUNIMHBI:

Bsenenne

Mopyns 1. MeTtoauka KHHETUYECKOTO UCCIEA0BAHUS

KonnuecTBeHHbIE COOTHOIIEHHS] B XUMUYECKOW KHHETUKE

Metoanka 01HO(PAKTOPHOTO KUHETUYECKOTO IKCIIEPUMEHTA

MeTtomka ycTaHOBJIEHHS aJeKBATHOCTH KUHETUUECKOM MOJENIN IKCIIEPUMEHTY

Mosynb 2. MeTo1bl 00pabOTKH KHHETUYECKUX KPUBBIX

HHTerpanbHelii MeToq

HuddepeHunanbHbIi MeTOq

Moayns 3. KuneTnka roMOT€HHBIX peaKIuil

[TocTpoenne KMHETHUECKUX MOJiesiel Ha 6a3e MeXxaHu3Ma peakluu

PanukanbHO-1I€TIHBIE PEAKIIUU

['oMorenHsIi1 Karanus

Peakuuu nonuMepusanuu 1 MOJIMKOHIEHCALIUU

Monyinb 4. D1€KTPOXUMUYECKUX METOIBI.

112



Konnykromerpuueckue Metonsl. Kiaccudukanms. Dnekrpoxumudeckue sueiiku IlomspuzanioHHbie
KpUBbIE U HUX HCIIOJIb30BAHHWE B PA3JIMYHBIX 3JIEKTPOXUMHUYECKUX MeTojax. KoHaykTomerpuueckue
MeTonbsl aHanuza. [loreHnuomerpuueckue wmetoabl. OOpatumble W HEOOpaTHMbIE OKUCIUTEIBHO—
BOCCTaHOBUTEJIbHBIE CUCTEMBI. IHINKATOPHBIE 37EKTPobl. [loTeHIInOMETprUECKOE TUTPOBAHHUE.
Kynonomerpus u Bonbramnepomerpus. YpaBenue Papajes. DNEKTPUUECKUE CXEMbl IPUMEHSEMBIE B
KYJIOHOMETPUYECKOM METOJI€ aHalIMu3a BOJHBIX pacTBOpoB. Bonbrammepomerpus. CoBpeMEHHbIE BH/IbI
BOJIbTAMIIEPOMETPHUU: IIpsiMasi U MHBEPCUOHHAs, IEPEMEHHOTOKOBAS; XPOHOAMIIEPOMETPHUS C JIUHEHHOU
pa3Betkoii (ocuumnomnossiporpadus). [IpermymiecTBa ¥ OrpaHUYCHHS MO CPABHEHHUIO C KIACCHUYECKOU
oJIsIporpaguei.

O0beM yueOHOI T CHUNIHHBI:

Ounas popwma:

Bunpl yaeOHOI paboThI B 3auerHbIx B akanem.
eIMHUIAX Jacax
OO0masi Tpy10€eMKOCTh IUCIHUIIJIMHBI 110 Y4€0HOMY IJIAHY 2,0 72
AYIUTOPHBIE 3aHATHUS: 0,89 32
Jlexuuu (Jlek) - -
[Tpaktuyeckue 3austus (I13) 0,89 32
CamocrositesibHas padora (CP): 1,11 40
Bua konTpoJs: 3aueT / 3K3aMeH - 3auer ¢
OIIEHKOi

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«OCHOBBI aBTOMATH3MPOBAHHOI'0 MPOEKTHPOBAHMS NPEANPUATHIA XUMHUYECKOM
texnosiorun» (b1.B.JIB.10.1)

Henabo aMCUMNJIMHBI — SBISETCS O3HAKOMJICHHE CTYJIEHTOB C COBPEMEHHBIMH METOJaMU
MIPOEKTUPOBAHMS, C TMAKETaMU MPOrpaMM alfTOPUTMOB pacdyera XUMHUYECKOro oOOpydoBaHUS U
TEXHOJIOTUYECKUX CXEM.

B pe3yabTaTe H3yyeHUs1 QMCHUNIMHBI 00YyYAIOIIMIACS 10 MporpaMMe 0aKkajaaBpuaTa J0JIKeH:
Obnadams cnepyromumu  odbmenpodeccuonanbabiMu  (OIIK) u mpodeccnonansabivMu  (I1K)
KOMITETEHIIUSIMU:

BJIQJICHUEM OCHOBHBIMH METOJaMH, CIOCO0aMU U CpPEICTBAMHU TOJYYECHHS, XpaHEHUs,
nepepaboTkun HMHQOpPMAIMK, HaBbIKaMU pabOThl € KOMIIBIOTEPOM KakK CpPEICTBOM YIpPaBIICHUS
undopmanueii (OITK-5);

TOTOBHOCTBIO MMPUMEHATh AHAJTUTUYECKUE M YUCIIEHHbIE METO/bI PElICHUs MOCTaBICHHBIX 3a/1a4,
HCIO0JIb30BAaTh COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHUH, MPOBOAUTH 00pabOTKy HHGpOpManuu C
WCIOJIb30BAHMEM TMPUKIAJAHBIX TPOrPAMMHBIX CPEACTB cdepbl MPOPecCHOHANBHON esSTENbHOCTH,
WCII0JIb30BAaTh CETEBbIE€ KOMIIBIOTEPHBIC TEXHOJOTMM U 0a3bl JaHHBIX B CBOEW MNpPOo(decCHOHATLHOM
o0yacTu, MakeThl MPUKIATHBIX MPOrpaMM Ui pacdyeTa TEXHOJOTHYECKHX IMapamMeTpoB 00OpyHOBaHUS
(IIK-2);

CIIOCOOHOCTBIO  aHAJM3UPOBATh TEXHUYECKYIO JOKYMEHTAlMI0, Noa0upath oOOpyaoBaHUE,
TOTOBUTD 3asBKH Ha MPHOOpeTeHre 1 peMoHT obopynoBanus (ITK-9);
3namo:

- OpPraHU3allUI0 HAYYHBIX UCCIIEIOBAaHUH U MTPOESKTUPOBAHMS,

- MPUHIUIIBI TOATOTOBKU U MPOBEACHUS Ta00PATOPHBIX UCCIICOBAHHUI;

- CTaTUCTHUYECKHUI aHaJN3 Pe3ybTaTOB IKCIIEPUMEHTA;

- IPUHIUIIBI IPOBEJICHHS SKCIIEPUMEHTOB Ha YKPYITHEHHBIX U MOJIYIIPOMBIIIUICHHBIX yCTAHOBKAX;
- IOPSIOK U TPaBUJIa MPOBEACHUS UCCIIEIOBAHUI Ha MTPOMBIIIIEHHBIX YCTAaHOBKAX.

Ymemn:

- COCTaBJISITh CTPYKTYPY MPOEKTA ¥ €T0 OCHOBHBIE COCTABHBIE YACTH;

- OJIOTABJIMBATh U BBIIaBATh UCXOHBIC JAHHBIE JUTSI IPOEKTUPOBAHUS;

- BBIJICNIATh OCHOBHBIE OJIOKHM TEXHOJOTUYECKON CXEMbI M UX Ha3HAYCHHE.

Braoemy:
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- pac4eToM anmnapaToB XMMHUYECKON TEXHOJIOTUH, AITOpUTMaMu pacyeTa Ha OBM; MaTrepuanbHeIe;
- OCHOBaMH TEIUIOBBIX M TEXHOJIOTUYECKUX pACYETOB OCHOBHOTO OOOpPYIOBaHHMS XUMHUYECKOM
TEXHOJIOT'UH;
- IPUHLMIIAMHA CUHTE3a ONTHUMAJIBLHOTO SHEPreTUUECKOTO B3aMMOJEHCTBUS M SHEPrOTEXHOJIOIMYECKOTO
KOMOMHHUPOBAHUSI TEXHOJIOTUIECKUX CHCTEM.
Kparkoe cogep:kanue AuCHUMILINHBI:

Bsenenue

Monyns 1. O6mue cBeieHHus 0 MPOSKTUPOBAHUH NPEANIPUITANA OTPACIH

Ha3naueHue npOEKTHO-CMETHOM JOKyMEHTAlMM. TEeXHMYeCKOoe 3aJaHue Ha IPOCKTUPOBAHUE.
@dakTopsl, BIUSIOMIKE Ha BEIOOP MOMIHOCTH 3aBoa. DyHKImoHnpoBanue 00bekToB O3X U MPUHIUIIBI UX
npoekTupoBaHus. PesepByapHble NapKu ChIpbs, TOTOBOM MPOAYKLHH, COOPYKEHUS IO NMPUEMY ChIPbSI U
orrpy3ke  HedrempomaykToB. DakenpHOe  X035MCTBO.  Teruio’HEpProcHaOXKeHHe  MPEIIPUSATHS.
Bonocnabxxenue, kanaauzamus. JJIEKTPOCHAOKEHHE.

Monyne 2. Opranu3anus npoiecca IpoeKTUPOBAHUS IPEIIPUITHS

CrpykTypa mpOeKTHOM opraHu3anuu. BXonHble W BBIXOJIHBIE JaHHbIE NMPOECKTHPOBAHUS. AHAIU3,
BepubuKalusg U BaIuganus npoekta. PermameHt oOMeHa 3amaHusMH. JKU3HEHHBIM LUK MPOEKTHOM
nokyMmeHTtanuu. ['enepanbhbiii 1wian HII3. OcHoBHbIE HOpMaTHMBHBIE JOKYMEHTHI. 30HHUPOBAaHUE
TE€HEPAJIbHOTO IUIaHa. ['Opu30oHTanpHas M BEpTHUKAIbHAs IUIAHUPOBKU. Ilnomane 3actpoiiku. Kiuma-
TUYECKHUE YCIOBHS IUIOIAAKN CTpOUTENbCTBA. CaHUTapHO-3aIIMTHAS 30Ha.

Monyns 3. OCHOBHBIE TPUHIMIIBI IPOEKTUPOBAHUS

I'myOuna nepepaboTtku cbipbs. Kinaccudukanus npeanpustiii. BeiOop TeXHOTOTHUECKON CXEMBbI
nepepaboTKU ChIPhs. YKPYINHEHNE MOLTHOCTH YCTAaHOBOK M UX KOMOMHHpoBaHHEe. OCHOBHbIE TPUHLIUIIBI
yrayOJIeHHON U TIyOOKOM mepepaboTKU ChIPbA.
[Iporpammuoe obecrieueHre, NPUMEHSIEMOE MpPH MPOEKTUPOBaHUU Npeanpudatuid. OOmre CBeIeHHUS.
[Iporpammuoe oOecriedeHue s MPOEKTUPOBaHMS  NOpeanpuatuil. PacueTHble  mporpammel,
HCIOJIb3YEMBIE B TEXHOJIOTHYECKON YaCTU IIPOEKTA.

O0bem yueOHOM TMCHUIINHBI:

Ounas dopma:

Bupr yue6HO#M paboThI B 3ayerHBIX B axanem.
eIMHUTIAX Jacax
OO0miasi TPy10€eMKOCTDb JUCHUIIIHHBI M0 Y4eOHOMY IJIAHY 2,0 72
AyAUTOpPHBIE 3aHATHS: 1,0 32
Jlexuun (Jlek) - -
[Ipaktuueckue 3ausatus (113) 1,0 32
CamocrositesibHas padora (CP): 1,0 40
Bua koHuTpoJs: 3a4eT / 3K3aMeH - 3ader ¢
OIIeHKO¥i

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«OCHOBBI aBTOMATHU3MPOBAHHOI'0 MPOEKTHPOBAHMS NPeINPUATHIA YIJIePOIHOI
npombinuiesnoctm» (b1.B.JIB.10.2)

Heabo MUCHMIUIMHBI — sBJsieTcss (OPMUpOBaHME Ha 0a3e YCBOCHHOW CHUCTEMBI 3HAHUH Yy
CTY/ICHTOB MH)XCHEPHOTO MBIIUICHUSI U TOATOTOBKA MX K OCYIIECTBJICHUIO JAIbHEHIIEro mporpecca B
00JTaCTH TEXHOJIOTHU U TPOCKTHPOBAHUS MPOIIECCOB TOJIYUYEHUS YIIIEPOIHBIX MaTepualioB. B mporecce
W3YUYCHUS JMCIUIUIMHBI CTYACHTBI 3HAKOMSTCS C TEOPETUYCCKUMH OCHOBAMU OCHOBHBIX IPOIECCOB
MOJTyYCHHUSI YTIICPOHBIX MAaTEPHATIOB, TEXHOJOTHUECCKUMH CXEMaMHU, METOJAMH ONITUMAIBHOTO CHHTE3a
KOHCTPYKIIMH armapaTroB ¥ ONTUMAIbHOW CTPYKTYPhl XUMHKO-TEXHOJOTHUYECKUX CHCTEM.

B pe3yibTaTe n3yyeHusi JUCHUTIMHBI 00YYAKIIHIICA 0 MPOorpaMMe 0aKajJaBpHATA T0JIKEH:
Obnaoams cnenyromumu  obmenpodeccnonanbubiMu  (OIIK) u  mpodeccuonansasiMu  (I1K)
KOMIICTCHITUSIMH:

BJIQJICHUEM OCHOBHBIMH METOJIAaMH, CHOcOOaMH W CPEJACTBAMHU TIOJYUCHHs, XpaHCHHUS,
nepepaboTku WHGOpPMAIMK, HABBIKAMH pabOThl C KOMIBIOTEPOM KaK CPEJICTBOM  YIIPaBJICHUS
undpopmanueii (OITK-5);
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TOTOBHOCTBIO IPUMEHSATh aHAINTHYECKUE U YHCIEHHBIE METOJIbl PELICHHS TIOCTABJICHHBIX 3ajad,
UCIOJb30BaTh COBPEMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJIOTHH, MPOBOJUTH 00pabOTKy HH(pOpMAIUU C
WCTOJb30BAHMEM NPUKIAJHBIX HPOTPAMMHBIX CpPEIACTB cdepbl MPoPecCHOHATBHON IeATeIbHOCTH,
UCTOJIb30BAaTh CETEBbIe KOMIBIOTEPHBIE TEXHOJOTUM M 0a3bl JaHHBIX B CBOEH NpodecCHOHaTbHON
001acTH, MaKeThl MPHUKIAAHBIX MPOrpaMM JUIsl pacueTa TEXHOJIOIMYECKHX MapaMeTpOB 000PYHIOBaHHSA
(I1K-2);
CMOCOOHOCTBIO  AHATU3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MOJ0MpaTh 000pyIOBaHUE,

TOTOBHTH 3asBKU Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);
3nams:
— OpraHM3aIHrIo IpoIecca MPOSKTUPOBAHMS,
— CTa/IM¥ ¥ METOJIbI IPOSKTHPOBAHUS TEXHUUYECKHX 00BEKTOB;
— MPUHIIAI CHCTEMHOTO TOAX0/1a K MPOEKTUPOBAHHUIO TEXHUIECKUX 0OBEKTOB;
— 0 cHUCTeMaX aBTOMAaTH3WPOBAHHOTO MPOEKTUPOBAHUS TEXHOJIOTHYECKHIX MPOIIECCOB M OT/ACTBHBIX y3JI0B
TEXHOJIOTUYECKHUX CXEM;
— OCHOBBI CTPOHUTEIHHOTO MPOESKTHPOBAHHSI IIPOM3BOJICTB TIOTYUEHUS YIIIEPOJIHBIX MaTEPHAJIOB;
— TEOPETHYECKUE OCHOBBI Pacy€Ta THITOBBIX TEXHOJIOTHYECKUX MTPOIIECCOB.
— TEOPETHYECKUE OCHOBBI THAPOJHMHAMUKHU, TEIUIOMACCOTIEPEIaun;
— METO/Ibl aBTOMAaTH3UPOBAHHOTO pacueTa (PU3NYECKUX M TETUIOBBIX CBOMCTB IMEKOBO-CMOJISTHBIX (DpaKiiwii
Y TBEPIBIX YIIIEPOJANUCTHIX TET;
— METOJIbI pacyeTa 0aJaHCOB MACChI M SHEPTHH [T MHOTOKOMIIOHEHTHBIX IPOIIECCOB;
— METO/Ibl aBTOMaTH3UPOBAHHOTO pacueTa (ha30BBIX PABHOBECHH HETIPEPHIBHBIX CMeCeii;
— METO/IbI pacueTa TeXHOJOTHYECKUX cucteM B cpeje HYSYS;
— METOJIbI TPHUKJIQJHBIX PACUETOB TEXHOJIOTHH IOTyUEHHsI YTIIEPOTHBIX MAaTEPHAIIOB,;
Ymemy:
— UCIIOJIb30BaTh IPOrpaMMHOE OO0€CleYeHUEe IMPOMBIIUICHHBIX aBTOMAaTHU3UPOBAHHBIX CUCTEM JJIs
HNOJJECP)KKH COBPEMEHHOTO IMKJIA HPOEKTHBIX pPA0OT: MOCTPOEHUS MOJEIH Ipoliecca, MPOBEIACHUS
HSKOHOMHYECKUX PACUETOB, BBIITYCKA Ipaguueckoil paboueil ToKyMeHTauu;
— CBEJICHHs 00 OCHOBHBIX TEXHOJIOTHSIX 110 MPOU3BOACTBY MIPOJYKTOB;
— CBEJICHUS O KOHCTPYKTHBHBIX OCOOCHHOCTSIX U peKUMax pabOThl alapaToB B TEXHOJIOIMH MOJIYYEHUs
YIJIEPOIHBIX MAaTEPUAJIOB,;
— OCYILECTBIIATH BEIOOP METO/1a IPOU3BOJCTBA U CUHTE3 TEXHOJOIMUECKHX CXEM;
— BBIIIOJIHATH MaTepHaibHbIE, TEIUIOBbIE, TEXHOJIOTMYECKUE PAacu€Thl almnapaToB U yCTaHOBOK;
— npuMeHATs OBM u1s perienus 3a1a4 NpoeKTUPOBAHUS TEXHOJIOIMUECKUX 0ObEKTOB;
— COCTaBJISITh PACUETHBIE CXEMBI,
— BBIIIOJIHATH 3CKU3bl U UEPTEXHU Pa3padaThIBAEMbIX KOHCTPYKIIMH;
— UCI0JIb30BaTh AIEKTPOHHO-BBIUUCIUTENbHYIO TEXHUKY IIPU KOHCTPYMPOBAHUHU allllapaToB;
— rpaMOTHO 0(OPMIIATH KOHCTPYKTOPCKYIO JJOKYMEHTaIuto ¢ yueroM TpedboBanuit ECK/I.
Braoemy:
— [IpMeMaMu BBIOOPA ONTHUMAJIBHBIX METOOB MPOEKTUPOBAHMS TEXHOJOIMM MOIYy4eHHs YIIIepOJUCTBIX
MaTepHasos;
— METOJIaMH pacueTa THUIIOBOTO OO0OPYZOBaHUS XMMMKO-TEXHOJIOTUYECKUX MPOLECCOB MOJIY4YEHHUs
YTJIEPOJHBIX MaTEpHAJIOB,;
— IpUeMaMU MOJICIMPOBAHUS M NMPOEKTUPOBAHMS CTALMOHAPHBIX U JUHAMUYECKUX PEXKHMOB B Cpele
HYSYS.
— IPUEMaMU TPEXMEPHOTO MOHTAXHOTO NMPOEKTUPOBAHU B NpUkiIaaHoM nakere PDMSAVEVA.
Kpartkoe cogep:xxanue 1ucuMIINHBI:

Bsenenue

Monyns 1. O6mmue cBeieHHs 0 MPOEKTUPOBAHUU NP EANPUATHIA OTpacIu

Ha3znaueHne npoekTHO-CMETHOM JoKyMeHTaluuu. DaKkTopsl, BIUSIONINE Ha BBIOOP MOILITHOCTH 3aBOJIA.
[IpeumyiecTBa KOMOMHUPOBAHUS IPENIPHUATHS CO CMEKXHBIMH NPpeNpUATUAMEU. PaKTOPbI, BIUSIONINE HA
BBIOOp TUIOIIA/IKU IO/ CTPOMTENHCTBO 3aBoja. DyHkuuoHHpoBaHue 00bekToB O3X W NPUHLMIBI MX
npoektupoBanua. CocraB  0OILIE3aBOJICKOTO  XO3AWcTBAa  mpennpustus. VHXeHepHble  ceTw,
TEXHOJIOTHYECKUE TPYOOIPOBO/Ibl, TPAHCTIOPTHBIE CUCTEMBI.
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Monyns 2. Opranusanus mporecca IpoeKTUPOBAHUS MPEATPUATHUS

CTpykTypa TpOEKTHOM OpraHuM3aluy. YTpaBJeHHE JOTOBOpPaMH Ha MPOEKTHO-H3BICKATEIBCKUE
pabotel. MneHTH(UKAUS M MPOCICKUBAEMOCTh IPOEKTHON MNPONYKIMH. AHanu3, Bepudukanus u
BaJMIAIMs 1TpoekTa. [ eHepaabHbIi m1aH 3aBoa.

Monynb 3. OcCHOBHBIE IPUHLIMIIBI IPOEKTUPOBAHUS

I'mybuna mepepabotku cbipbs. Kiaccudukanus npeanpustuil. BeIOOp TEXHOJOTHYECKOW CXEMBI
MOJIYYeHUS yriiepoa. YKpymHEHUE MOITHOCTA YCTAaHOBOK U UX KOMOMHUpoBaHuEe. OCHOBHbBIE MPUHIUTIBI
MOJTyYEHHUsT YTIIEpOAHBIX MaTepuasioB. [IporpamMmmHoe obecrieueHne, MpUMEHsIeMOe PH POSKTHPOBAHUHT
npeanpusitiii. OO0mme cBeneHus. lIporpamMmHoe oOecnieueHue Ui MPOSKTHPOBAHUS HPEINPHUSITHH.
PacueTHble MpOrpaMMBl, UCIIOJIb3YEMbIE B TEXHOJIOTUYECKON YaCTH MTPOEKTA.

O0beM yueOHOI U CHUNIHHBI:

Ounas popma:

Bunpl yaeOHOI paboThI B 3auerHbIX B akanem.
eIMHUTIAX qacax
OO0uiasi TPy10€eMKOCTh IUCHUIJIMHBI 110 Y4€0HOMY IJIAHY 2,0 72
AyIHTOPHBIE 3aHATHSI: 1,0 32
Jlexuuu (Jlek) - -
[Tpaktnyeckne 3ausTust (I13) 1,0 32
Camocrositesannasi padora (CP): 1,0 40
Bua konTpoJs: 3auer / 3k3aMeH - 3auer ¢
OIIEHKOi

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«Metomonorust HU nesteabnoctn» (b1.B.J[B.11.1)

Heab0 MTUCHUIUIMHBI — SBISETCS Pa3BUTHE Y CTYACHTOB HAaBBIKOB O(QOPMIICHHS MPE3CHTALNH,
otuetoB 0 HUP, cocraBnenus noxmnamos, opranmzaruu HUP B ycnoBusix maGoparopuu, a Takke
dbopmupoBanue MpohecCHOHATHPHOW KOMIIETEHTHOCTH — CIIOCOOHOCTh K aOCTPAKTHOMY MBIIIJICHHIO,
aHaM3y, CHHTE3Y , CIOCOOHOCTHIO C MOMOIIBbI0 WH(POPMAIMOHHBIX TEXHOJIOTHH K CaMOCTOSITEILHOMY
MPHOOPETEHUIO M MCIIOJIB30BAHUIO B IPAKTUIECCKOH NESTEILHOCTH HOBBIX 3HAHUN M YMEHUH, B TOM YHCJIC
B 00JacTsAX 3HAHWH, HEMOCPEICTBEHHO HE CBA3aHHBIX CO CQEpOoi NESITEIBHOCTH, CIOCOOHOCTHIO
OpPraHW30BBIBATH  CAMOCTOSITEJIBHYIO M KOJUISKTUBHYIO — HAyYHO-HCCIICAOBATEILCKYIO  padoTy,
pa3padarhiBaTh IUIAHBI U IPOTPAMMBbI TIPOBEIICHHUSI HAYYHBIX MCCICIOBAHUN M TEXHHUYECKUX pa3pabOToK,
pa3pabarbiBaTh 3aJaHusl JUIsI UCIIOJIHUTENEH, TOTOBHOCTBIO K IIOHMCKY, OOpa0OTKe, aHaIM3y |
CHCTEMAaTH3aIlMd HAyYHO-TEXHHUYECKOW WH(POpPMAIMK 10 TeMe HCCICIOBaHHS, BBHIOOPY METOAUK |
CpPE/CTB pEIICHUs 3aJlaud, COCOOHOCThIO pa3pabaThiBaTh METOJMYECKUE U HOPMATHUBHBIC JTOKYMEHTHI,
TEXHUYECKYIO JIOKYMEHTAIIMIO, a TAKXKEe MPEIUIONKCHUS U MEPOIIPUATHS 110 peau3aluy pa3padoTaHHbBIX
MIPOEKTOB U TPOTPAMM.

B pe3yibTaTe n3yyeHusi JUCHUTIMHBI 00yYAKOIIHIICA M0 MPOorpaMMe 0aKajaBpUaTa JT0JIKEH |

Obnaoams  cnenyromumu  oOekyabTypHsiMu  (OK), oOGmenpodeccuonansubivu  (OIIK) u
npodeccuonanbHbiMK (1K) komMneTeHIUsIMH

CMOCOOHOCTHI0 K KOMMYHHMKAIIMU B YCTHOW M NMUChMEHHOW (popMax Ha PyCCKOM W WHOCTPaHHOM
SI3BIKAX JUISL PEIICHHUS 3214 MEKIMYHOCTHOTO U MEXKYJIbTypHOTO B3aumozeiicteust (OK-5);

CIIOCOOHOCTBIO K CAMOOpraHu3almu u camoodpasosanuio (OK-7);

BJIaJICHMEM OCHOBHBIMU METOJAaMH, CIIOCOOAMHU U CPEACTBAMU MOJYUYEHUs, XpPaHEHUs, lepepabOTKH
uH(pOpPMAaIIMU, HaBBIKAMH Pa0OTHI ¢ KOMITBIOTEPOM Kak CpeJcTBOM yrnpasieHus napopmarueii (OITK-5);

CMOCOOHOCTBIO  aHAINM3UPOBATh TEXHUUYECKYI0 JOKYMEHTallMIoo, MoAOupaTh 000pyaoBaHueE,
TOTOBHTH 3asBKH Ha MpUOOpeTeHne U peMoHT obopynoBanus (I1K-9);

CMOCOOHOCTBIO TUIAHUPOBATH U MPOBOJUTH (PU3NUECKUE U XUMUUECKUE IKCIIEPUMEHTHI, IIPOBOINUTH
00paboTKy UX pe3ylIbTaTOB U OIICHUBATH MOTPEITHOCTH, BBIIBUTATh TUIIOTE3bI M YCTAHABIUBATH TPAHULIBI
UX MPUMEHEHUs, IPUMEHATh METO/Ibl MaTeMaTHUYEeCKOTO aHaJu3a U MOJETUPOBAHMS, TEOPETUUECKOTO U
sKcniepuMeHTaibHoro uccienoanus (I1K-16);
3namo
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— TEOPHUIO IUIAHUPOBaHUA U opranusanuu HUP;
— TpeOOBaHMsI K MOJArOTOBKE OTYETHOM HAYYHO-TEXHHUECKOW JOKYMEHTAIIHNH;
— IpaBUJIA YCIEIIHOIO JOKJIAJa,;
— TUIIBI JIEKTPOHHBIX 0a3 TaHHBIX, BUbI I€YATHBIX HAYYHO-TEXHUYECKUX U3JIaHHH;
— MPUHIIMIIBI CTPYKTYPUPOBAHUS HHPOPMALIUH;
— IIpaBUJIa BEJEHUs 3anuceil Bo BpeMs nposenenus HUP;
Ymemo
— OMPEIENATh AKTYAIbHOCTh, HOBU3HY M 3HAUMMOCTh TeMbl HIP;
— dopmynupoBats nenu u 3anaun HUP;
— coOHparTh U aHAJTU3UPOBATH UHPOPMALIHUIO,
— OpraHMU30BbIBaTh PadOTY B HAy4YHOH J1aboparopuu;
— IIOATOTaBIMBATE METOANYECKYIO YacTs HUP;
— COCTaBJISATh TEKCTHI IIyOJIMYHBIX BBICTYILICHUM;
— co3aaBath npesenramuu mno reme HNUP;
Braoemyo
— HaBBIKaMH pabOThI B AIEKTPOHHBIX OMOINOTEKAX;
— HaBBIKAMU OpPraHu3alyy paboThl C HAYYHBIM PYKOBOJIUTEIIEM;
— METOJIaMU CO3/IaHUs WILTIOCTPALlMOHHOTO MaTepuaia,
— TEOpHUEH U MPAKTUKON 00pabOTKH SKCIIEPUMEHTAIbHBIX TaHHBIX;
— YMEHHMEM IIpecTaBieHus pesyiabratoB HUP.
Kpartkoe coaepxanue JUCHUIIMHBI:
Brenenue.
[IpenMeT 1 OCHOBHBIE IOHSTHSI METOJI0JIOTHH BEJICHHS HAYUHO-UCCIIEIOBATENLCKON pabOTHI.
Monyns 1. [InanupoBanre HayqYHO-HUCCIIEIOBATENBCKOM A€ TEILHOCTH
Beibop Tembl. COop wuHbopmanmu. AHamMM3 U CTpyKTypupoBaHue wuHpopmanuu. IIpoBenenue
uccnenoanuss. O6pabotka pesynbratoB. IloaroroBka otuera. I[lpencraBieHue pesynbTaToB. Bribop
MPOrpPaMMBbI CO3/IaHUs TIPE3EHTALIUU. .
Monaynb 2. Opranu3ainusi HAy4HO-UCCIIEA0BATENbCKON AESATEIbHOCTH.
Br16op Bpemenu mns HUP. O6mienue ¢ pykoBoaurenem HUP. Opranuzanmsi camMocTosTeTsHON paboTh
crynenTta. Opranuzanusi paboTel B 1a00paTOpHUH.
O0bem yueOHOH M CIUIINHBI:

Ounas dopma:

Byl yue6HO#M paboThI B 3aueTHBIX B akanem.
eMHUIIAX Jacax
OO0miasi TPy10€eMKOCTDb TMCHUIIIHHBI M0 Y4eOHOMY IJIAHY 1,0 36
AyAUTOpPHBIE 3aHATHS: 0,44 16
Jlexuunu (Jlek) - -
[TpakTnueckue 3anstus (113) 0,44 16
CamocrositesqbHas padora (CP): 0,56 20
Buja KoHTpoOJIsA: 3a4eT / IK3aMeH - 3auer

AHHOTANUA padoyeid MPOrpaMMbl THCUUILIHMHBI
«JlokymenTanuonnoe odecneuenne HAP» (b1.B./IB.11.2)

Heab0 AMCHUIIMHBI — Pa3BUTHE Y CTYJICHTOB HAaBBIKOB pabOThl ¢ JTOKYMEHTaMH, O(pOpMIICHUS
npe3eHrtanuif, oruetoB o HUP, cocraBnenust nokianos, a Takxke (GopMUpoBaHHE MPodhecCHOHATbHON
KOMIETEHTHOCTH — CIOCOOHOCTh K aOCTpaKTHOMY MBIIIICHHUIO, aHAJINU3Y, CHUHTE3y , CHOCOOHOCTBIO C
MOMOIIbI0O MH(OPMAIIMOHHBIX TEXHOJIOTUI K CaMOCTOSATEILHOMY NPHOOPETEHHIO M MCIOJIb30BAaHUIO B
MIPAKTUYECKON JeSATeIbHOCTH HOBBIX 3HAHMH W yMEHWH, B TOM uucie B oOONacTsIX 3HaHUH,
HETMOCPEJCTBEHHO HE CBA3aHHBIX €O c(hepol JesATeIbHOCTH,  CIIOCOOHOCTBIO OPraHU30BBIBATH
CaMOCTOSITEJIbHYI0O M KOJUICKTUBHYIO Hay4HO-HCCIIEJOBATENbCKYIO paboTy, pa3padarhiBaTh IUIaHBI U
IIpOrpaMMbl IPOBEICHHS HAYyYHBIX UCCIIEIOBAHUN M TEXHUYECKUX pa3paboTOK, pa3pabaThiBaTh 3aJaHUS
JUIL  MCTIOJIHUTENEH, TOTOBHOCTBIO K TIOMCKY, OOpabOTKe, aHaJIW3y W CHCTEMaTHU3allid Hay4dHO-
TEXHUYECKOM HH(OpMAIUM MO0 TeMe HCCIIeA0BaHMs, BBIOOPY METOJMK W CPEACTB pelIeHHs 3a/ayd,

117



CIOCOOHOCTBIO  pa3pabaThiBaTh  METOAWYECKHME W HOPMATHUBHBIE  JOKYMEHTBI, TEXHHUYECKYIO
JOKYMEHTAIMIO, & TaKKe MPEJIOKEHUSI U MEPONPHUATHUS 10 peau3alii pa3pabOoTaHHBIX MPOEKTOB U
IIPOrPaMM.

B pesyabTaTte n3yueHusi AMCUMIIMHBI 00Y4YAIOMIMICS 110 NPOrpaMMe 0aKaJIaBpuaTAa JOJI/KEH :

Obnaoame  cnenytomumu  o6mekynsTypabiMa  (OK), ob6menpodeccuonansapivu  (OIIK) u
npopeccronanbubiMu (1K) komMmeTeHIMSIME:

CIOCOOHOCTHI0 K KOMMYHHKALIMU B YCTHOM M MUCHMEHHOM (pOpMax Ha PyCCKOM M MHOCTPAHHOM
SI3BIKAX JUIS PEHICHUs 33]1a4 MEeXKIMYHOCTHOTO U MEXKKYIbTypHOTO B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO K caMoOpraHu3anuu u camoodpasopanuto (OK-7);

BJIaJICHHEM OCHOBHBIMU METOJIAMH, CTIOCOOaMH M CPEJCTBAMH IOJTyYCHHS, XPAaHEHHUs, IEPEepadOTKU
uH(pOpMaIMY, HaBBIKAMH Pa0OThI C KOMITBIOTEPOM Kak CpeicTBOM yrnpasieHus napopmaruet (OI1K-5);

CMOCOOHOCTBIO ~ aHAIM3UPOBATh TEXHHUYECKYI0 JOKYMEHTAlHI0, TMoAOupaTh 00OpyldoBaHueE,
TOTOBUTD 3asBKU Ha MpHOOpeTeHue 1 peMoHT obopynoBanus (I1K-9);

CIOCOOHOCTBIO IJIAHUPOBATH U MPOBOJANUTH (PU3NUECKHE U XUMUYECKHE IKCIIEPUMEHTBI, TIPOBOIUTH
00paboTKy UX pe3ylbTaTOB U OLIEHUBATh MOIPEITHOCTH, BBIIBUTaTh TMIIOTE3bl M YCTAHABJIUBATH T'PAHULIBI
UX MPUMEHEHUs, IPUMEHATh METO/Ibl MaTEMAaTUYECKOTO aHaJIW3a U MOJEIIMPOBAHMS, TEOPETUUECKOTO U
akcriepuMenTanbHoro uccnenoBanus (I1K-16);
3name
— TEOPUIO TUIaHUpOoBaHus U oprann3aunu HUP;

— TpeboBaHUs K MOJArOTOBKE OTYETHON HAYyYHO-TEXHUUYECKON TOKYMEHTAIIHUH;
— IpaBUJIa YCHEIIHOTO JOKIIaJa,;
— TUIIBI DJIEKTPOHHBIX 0a3 TaHHBIX, BUbI IEUaTHBIX HAYYHO-TEXHUYECKUX W3/IaHUMH;
— MPUHIIMITEI CTPYKTYPUPOBAHUS HHPOPMAITUH;
— IIpaBUJIa BEJEHUS 3anuceil Bo BpeMs nposenenus HUP;
Ymemo
— OMNpPEIENATh AKTYaAJIbHOCTh, HOBU3HY M 3HAUMMOCTh TeMbl HHP;
— opmynupoBaTh 1enu u 3aaaun HUP;
— coOMpaTh U aHATTM3UPOBATh HH(POPMAIIHIO;
— OpraHu30BBIBaTH pa0OTYy B HAYYHOU JTaOOpaTOpHH;
— MOJIrOTaBIMBaTh MeTOAMYECKYI0 yacTh HUP;
— COCTAaBJISATh TEKCThI MyOJINYHBIX BBICTYIUICHUH;
— co3aaBathb npe3enramuu o reme HNUP;
Braoemyo
— HaBBIKaMH pabOTHI B AIEKTPOHHBIX OMOINOTEKAX;
— HaBbIKAMU OpraHu3aluy paboThl C HAYYHBIM PYKOBOIUTEIIEM;
— METO/IaMU CO3JJaHUs WILTFOCTPALlMOHHOTO MaTepuana;
— TeopUel U NPAaKTUKOI 00pabOTKHM SKCIIEPUMEHTAJIbHBIX JaHHBIX;
— YMEHHEM IIpeacTaBiieHus pe3ynbraros HUP.
Kpartkoe cogep:xxanue 1ucUMIIUHBI:
Bsenenue.
IIpenmer u OCHOBHBIE NOHATHUS JJOKYMEHTALIMOHHOTO 00eCIeYeHUs] HAyYHO-UCCIIE0BATENIbCKOM paboThI.
Monyns 1. JlIokymMeHTaloHHOE o0ecreueHne HayqHO -1 cCIe10BaTelbckoi paboTsl. [lenonpon3BoacTBo.
Henonpounspoactso. [Iponecc nokymentupoBanus. Tunsl JokyMeHTOB. CucTeMa AOKyMEHTAlMH. THUIIbI
ouuuanbHEIX T0KyMEeHTOB. [IpaBmiia 3anucu MHGOpManuM Ui T0KyMeHTOB. IloHsATHE fopHanyuecKoit
CHJIBI JOKYMEHTA. DJIEMEHTbI 0(OPMIICHUS TOKYMEHTOB.
Moayns 2. OdopmieHrne HaydHO-TeXHUYECKOH TOKYMEHTaI|H.

Busyansnoe opopmienue oruera no HUP. IlpaBuna ¢popmarupoBanus nokymenra. OCT 7.32-
2001 «Oruer o HayuHO-HCCleHOBaTeNbCckol pabote. CTpykTypa M mpaBuia odopmieHus». I[lnan
AedcTBUI 1Mo O(OPMIIEHUIO TEKCTOBOTrO jaokymeHTa. Ocdopmiienue mnpeseHtanuu. I[lpaBuna co3maHus
HayuyHOU npe3eHTanuu. LBeroBenenue. Konopucruka. Komnosunus. OproHomuka.

O0beM y4eOHOM TN CHUNIHHBI:

Ounas ¢popma:

Bunsl yaeOHOM paboThI B 3ayeTHBIX B akanem.
eAMHULAX yacax
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OO01mas TPYI0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY IUIAHY 1,0 36

AyIUTOpPHBIE 3aHATHS: 0,44 16
Jlexiuu (JIek) - -
[Ipaktuueckue 3ausarus (113) 0,44 16
CamocrosiTesbnasi padora (CP): 0,56 20
Buja koHTpOJISi: 3a4eT / IK3aMeH - 3auer

AHHOTanus padoyei NPorpaMMsbl M CHHUIIJIMHBI
«Q00opyI0BaHNE U TEXHOJIOTHSI IPOU3BOACTB Nepepadorku HepTH» (b1.B./[B.12.1)

Leab0 AMCUUIVIMHBI — Pa3BUTHE Y CTYJCHTOB HABBIKOB aHAJM3a 3aKOHOMEPHOCTEW C IIEIIBIO
BBISBJICHUSI OOIIHOCTA CYTHU SIBJICHHH B oOnactu mepepabOTKH TOIUIMBA, HEOOXOIMMOCTh TMOKa3aTh
B3aMMOCBSI3b HAYYHBIX HCCIICIOBAaHWH C TPOCKTHPOBAHHEM W CTPOUTEIBCTBOM IPEANPHUITHA,
IIPOEKTUPOBAHUE YCTAHOBOK IO TniepepaboTke He(pTH U rasa, pelieHue MnpolieM KOMIUIEKCHOTO
WCTIOJIb30BAHUSI TIPUPOTHBIX SHEPTOHOCUTEINCH, MPOOIEMBbI OXPaHBl OKPYXKAIOMIEH Cpelbl M TEXHHKA
0€30MacCHOCTH.

B pe3yibTaTe n3yyeHus JUCHUNIMHBI 00y4aKOIMiics M0 MporpaMMe 0aKajlaBpUaTa A0JIKeH |

Obnaoams  cnenyromumu  obmenpodeccnonansubiMu  (OIIK) u  npodeccuonansasiMu  (I1K)
KOMITCTEHITUSMHU:

TOTOBHOCTBIO HCIOJIB30BAaTh 3HAHHS O CTPOCHWH BEIIECTBA, TPUPOJEC XUMHUYECKOH CBS3H B
Pa3IMYHBIX KJTaccaX XHMHWYECKUX COCTUHEHWH I TOHUMaHHS CBOWMCTB MaTepHaloB M MEXaHU3Ma
XHUMHYECKHX MPOIIECCOB, MPOTEKAONINX B OKpyxaromieM mupe (OITK-3);

BJIQJICHWEM OCHOBHBIMH METOJAMH, CHoco0aMH W CpEeICTBAMH MOJYYEHHUs, XpaHEHUS,
nepepaboTku HMHQOpPMAIMK, HaBbIKaMHU pabOThl € KOMIIBIOTEPOM Kak CpEJICTBOM  YIPaBJICHUSA
undopmanueii (OITK-5);

TOTOBHOCTBIO MMPUMEHATh AHAJTUTUUYECKUE M YHCIIEHHbIE METO/IbI PEICHUs MOCTaBIEHHBIX 3a/1a4,
WCIIOJIb30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTHH, TMPOBOJIUTH 00pabOTKy HHGOpPMAIMU C
WCIOJIb30BAHMEM TPUKIAAHBIX TPOrPAaMMHBIX CPEACTB cdepbl MpoPecCHOHANbHON JeSTENbHOCTH,
HCIIOJIb30BAaTh CETEBbIE€ KOMIIBIOTEPHBIE TEXHOJOTMM U 0a3bl JaHHBIX B CBOEW MNpodecCHOHaIbHOM
o0yacTy, MakeThl MPUKIATHBIX MPOrpaMM [UIsl pacdeTa TEXHOJOTHMYECKUX MapaMeTpoB 000pyAOBaHUSA
(I1K-2);

CIIOCOOHOCTBIO  MPUHMMATh  KOHKPETHbIE  TEXHHYECKHME  pelIeHUus npu  pa3zpaboTke
TEXHOJIOTUYECKHX MPOLIECCOB, BBIOUPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTUU C YUETOM IKOJOTUYECKHX
nocieactsuii ux npumenenus (I1K-4);

CIIOCOOHOCTBIO MPOBOJUTH AHAJIHU3 CHIPbS, MATEPHAIOB U TOTOBOM MPOIYKIMH, OCYLIECTBIISTDH
oleHKy pe3ynbpratoB ananuza (ITK-10);

TOTOBHOCTBIO HCIIOJB30BaTh 3HAHHE CBOWCTB XHMHUYECKHUX DIEMEHTOB, COCAMHEHUNH U
MaTepUaioB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccnonansHoi nesirenbuoctu (ITK-18);

TOTOBHOCTBIO HM3y4aTh HAyYHO-TEXHUYECKYI0 HH(QOpPMAIMIO, OTEYECTBEHHBIA W 3apyOeKHBIN
ombIT 110 TeMartuke ucciaenoBanus (ITK-20);
3namo:

— (PM3UKO-XMMHUYECKUE CBOMCTBA He(pTH M ee (ppaKiuii;

— METO/IbI TPYIIOBOTO ¥ TEXHHUYECKOTO aHaIu3a He(TH;

— TIOHATHS O XUMMOTOJIOTHH;

— METOJIbI pa3jieNieHus KOMIIOHEHTOB He(pTH U ra3a;

— METOJIbl IEPBUYHOM MepepaboTk HeTH;

— IPUHILMUIIBI pa3MelIeHnst 000PyA0BaHUs YCTAHOBKHM aTMOC(EPHO-BaKyYYMHOM NIEPETOHKH;
— OCHOBHBIE CXEMBI TIOJITOTOBKHU U MEPEPaOOTKHU YTIIEBOJOPOIHBIX Ta30B;

— METO/JIbI Cenapalyy yriieBOJOPOIHBIX Ta30B;

— METOJIbI U3BJICUCHHUSI TEIIHSI U3 YTIICBOJIOPOIHBIX Fa30B;

— 000pyIoOBaHNE TEPMUYECKUX ITPOLIECCOB HeTenepepadoTKH;

— o0opynoBaHHe KaTaJIUTHYECKUX TMpoleccoB HedrenepepabOTKU - KATaTUTUYECKHH KPEKUHT U
PUGOPMHUHT;
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— 000pyIoBaHKE MPOIECCOB TUAPOOOIAropaKUBaHUs TOIUINB;
— XapaKTEPUCTHKY TOBAPHBIX HEPTETIPOTYKTOB;
— XUMHUYECKHE METO/Ibl OUUCTKH HEPTIHBIX (HPAKIINIA;
— IyTHU yriryOJaeHus nepepadboTku HepTH;
— METO/IbI IOJYYECHHUsI CHHTETHYECKOTO KHIKOTO TOIUIBA;
— coCTaB, ammaparypHoe O(pOpMJICHHE W OCHOBHBIC MPHUHIUIBI IMOCTPOCHUS TEXHOJOTHYECKUX CXEM
MIPOU3BOJICTB MEepepabOTKU He()TH U Tra3a;
Ymemo:
— KJIacCU(HUIHUPOBATH HE(PTHU COTIIACHO TAaHHBIM €€ TEXHHUECKOTO W TPYNIIOBOTO aHAJIM3a;
— BBIOMpATh TpeOyeMBbIii METO/ pa3/ieieHUs] KOMIIOHEHTOB HE(TH U Ta3a;
— OIpeAeTATh HEOOXOAMMOCTh IIPUMEHUMOCTH METOJIOB 00ECCOMBAHUY B 00C3BOKUBAHUS HE(PTH;
— TMoAOUpaTh MOTIOTUTENH Ui a0COPOIMOHHBIX M aJCOPOLMOHHBIX TMPOLECCOB OYUCTKH W OCYIIKH
ra3os;
— MOAOUPATH THUITBI PEAKTOPOB KATATUTUIECKOTO KPEKUHTA YIIIEBOAOPOIOB;
— BBIOMPATh TEXHOJIOTMYECKUE CXEMBI TIpoiiecca pudOpMUHTa;
— KJ1acCU(UIIMPOBATH MACTIa;
— BbIOMpaTh NMyTH yriayOsieHHOHN nepepaboTku HEPTH;
— HCIIOJIb30BATh CUCTEMBI U3MEPEHUSI U aBTOMATHYECKOTO YIPABJICHUS TEXHOJOTHYECKUMH MPOIIECCaMU
nepepaboTku He(TH U raza;
Bnraoemy:
— TOBapHOM Kiaccudukanueit HepTenpoaYKTOB;
— MOJ00POM OCHOBHOTO 000PYIOBaHMUS /IS TIPOIIECCOB AIEKTPOOOECCOIMBAHUS aTMOC(HEPHO-BaKyyMHOM
pa3roHKu HePTH;
— MPUHIAIIAMH BBIOOPA THIIOB MaCCOOOMEHHBIX YCTPOMCTB PeKTU(UKAIIMOHHBIX KOJIOHH;
— METOJJaMH pacyeTa MPOLECCOB OYUCTKH ra3oB;
— METOJIaMH pacueTa MPOLECCOB MOIyUEHHsI METHII-TPETOYTUIIOBOTO 3(pHpa U N30-0KTaHa;
— METOJIaMH pacueTa yCTaHOBOK ITUPOJIN3a YIII€BOJOPO/IOB;
— METOJIaMH pacueTa peakTopoB KaTATMTUYECKOTO KPEKHUHTa;
— METOJIaMH pacueTa peakToOpoB YCTAHOBOK I'MIAPOKPEKHHIa U IMIPOOUYUCTKH;
— CUCTEMaMH CepTHU(PUKALUN U KOHTPOJI Ka4eCTBAa TOBAPHBIX HEPTENPOAYTKOB;
— OCHOBHBIMH TEXHOJIOTMUECKUMH ITPUEMaMU NTPOBEAEHUS MIPOLIECCOB NepepaboTKu He(TH U rasa.
Kpartkoe cogep:xanue 1ucUMILIUHBI:
BBenenue
Mopyns 1. U3menbuenue u GopMoOBaHUE yriIepOACOAEPKALIMX MaTepHallOB
Marepuassl, IpUMEHSIEMBbIE B JIEKTPOIHOIN TEXHOJIOTUU
W3mMenbueHune TBEpAbIX MaTepUaIOB
Knaccugukanus 1ucnepcHbIX MaTeprualloB
CocraBneHue mWuXT, GOPMOBAHUE YIIIEPOJICOACPKALINX MATEPUATIOB
Mopyns 2. Tepmuueckas 00paboTKa yriiepoAcoAepKallux MaTepualoB
[IpokanuBaHue CHIPbEBBIX MATEPUATIOB U OOXKUT U3JETUI
I'padurarus
O0beM y4eOHOM T CHUIITIHHBI:
Ounas dopma:

Bunsl yaeOHOM paboThI B 3ayeTHbIX B akagem.
eIMHUIaxX qacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyIUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuun (Jlek) 0,89 32
[Ipaktuueckue 3ansarus (113) 0,89 32
CamocrositesbHas padora (CP): 1,22 44
Bua xoHTpoOJIA: 3a4eT / IK3aMeH 1,0 JK3aMeH
(36)

3aouHas Gopma:
120



Bunsl yaeOHOM paboThI

B 3aueTHBIX

B akanem.

CAMHMIIAX Jacax
OO01mas TPYI0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY IUIAHY 8,0 288
AyIUTOPHBIE 3aHATHSI: 1,0 36
Jlexuu (JIek) 0,5 18
[Tpaktuyeckue 3austus (113) 0,5 18
CamocrositesibHas padora (CP): 6,75 243
Buja koHTpoJIsi: 3a4eT/IK3aMeH 0,25 3ayer ¢
OLICHKOHH
9)

AHHOTaNUsA padoyeil NPOrpaMmMbl AUCHHUILTHHBI
«O0opy10BaHUE U TEXHOJIOTHSI MPOU3BOJCTB YrijiepoaHbix MmaTepuaios» (b1.B.[IB.12.2)

He.]'lblo AUCHUMIIJIMHBI — ABJIACTCA Pa3BUTUC Y CTYACHTOB MHXKXCHCPHO-TCXHOJIOTUYCCKUX HABBIKOB

B TCXHOJIOTHH YIJICPOJHBIX MAaTCPHUATIOB.

B pe3yabTare u3yuyeHusi JUCHUIIMHBI 00y4alolIuiicsl 0 NMporpamMMe 0aKkaJaBpUATAa 10JI2KEH
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Obnaoams cnenyromumu  obmenpodeccnonanbubiMu  (OIIK) u  mpodeccuonansabpiMu  (I1K)
KOMIETEHIUSIMHU:

TOTOBHOCTBIO HCHOJIB30BAaTh 3HAHHMS O CTPOCHUHM BEUIECTBA, NMPHUPOJE XUMHUYECKOW CBS3U B
Pa3NUYHBIX KJIACCaX XWMHUYECKUX COCIMHEHUH JUIsi TOHMMAaHHSA CBOMCTB MaTepualioB W MeXaHH3Ma
XUMHYECKHX MPOIIECCOB, MPOTEKANINX B OKpyxarotieM mupe (OI1K-3);

BJIQJICHUEM OCHOBHBIMH METOJIAMH, CII0OCOOaMU M CpEICTBAMM MOJYYEHHUS, XpaHEHHs,
nepepaboTku WHGOpPMAIMK, HABBIKAMH pabOTBl C KOMIBIOTEPOM KaK CPEICTBOM  YIIPABIICHHUS
undopmarmeit (OI1K-5);

TOTOBHOCTBIO ITPUMEHSTh aHAUINTHYECKUE W YMCICHHBIE METObI PEHICHHS TIOCTABJICHHBIX 3ajad,
WCIOJb30BAaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJOTHH, MPOBOIUTH 00pabOTKy HH(pOpMAIUU C
WCTIOJB30BAHMEM MPUKIAJHBIX HPOTPAMMHBIX CPEACTB cdepsl NpoecCHOHATBHON AeATEIBHOCTH,
UCTIOJIb30BAaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTUM M 0a3bl JaHHBIX B CBOEH NpodecCHOHATBHON
001acTH, TMaKeThl MPHUKIAIHBIX MPOTPaMM ISl pacdeTa TEXHOJOTHUYECKHX MapaMeTpOB 00O0PYHIOBaHHS
(IIK-2);

CMOCOOHOCTBIO ~ TPUHMMATh  KOHKPETHBIE  TEXHHUYECKHWE  pEIIeHUus TpH  pa3padoTke
TEXHOJIOTUYECKUX TPOIIECCOB, BEIOMPATh TEXHUYECKHUE CPEJICTBA M TEXHOJIOTUH C YIETOM SKOJIOTHIECKUX
nociencteuil ux npumenenus (I1K-4);

CIOCOOHOCTBIO MPOBOJUTH AHAIU3 CHIPBS, MAaTEPUAIOB M TOTOBOW IPOIYKIUH, OCYIIECTBISTH
oreHKy pe3ynbpratoB ananuza ([TK-10);

TOTOBHOCTBIO HCIOJB30BATh 3HAHWE CBOWCTB XHMHUYECKHX JIIEMEHTOB, COCAMHEHUH W
MaTepHaioB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuonanbHoi nesteaproct (ITK-18);

TOTOBHOCTBIO HM3yYaTh HAYYHO-TEXHHUYECKYIO HH()OPMAIMIO, OTEUYECTBEHHBIH M 3apyOe)KHBIN
omeIT 10 Tematuke ucciaenoanus (ITK-20);

3Hamb:

— HUCTOYHHUKH YIJIEPOJICOAEPIKAILIETO ChIPBS;

— THUIOBBIE CXEMbI Pa3MOJIbHBIX YCTaHOBOK;

—  THUIBI MallMH CBEPXTOHKOTO MIOMOJIA;

—  KIaccu(UKaIus 3epHUCTHIX MaTEPHUAJIOB;

— o0opynoBaHue KiIacCU(pUKAIIMN 36PHUCTHIX MaTEPHAJIOB;

— TPUHLMIIBI COCTaBJICHUS [INXT;

— cnoco0Obl (hopMOBaHUS U3ACTUN U3 IIUXTHI;

—  KIaccu(UKaIUs IPOKAJIOYHBIX, 00KUTOBBIX U IpaUTAlMOHHBIX M1E€YEil;

—  TUIBI 000PYIOBAaHUS MEXaHUYECKOM 00pabOTKU TOTOBBIX U3JIENIHIA;

— IPUHIIMIIBI XPAHEHUS ChIPbs U TOTOBON MPOAYKIIUU;

— OCHOBHBIE TEXHOJIOTHYECKHE ONepalru U 000pyI0BaHHE JUIsl TEXHOJIOTUH YTIIEPOIHBIX MaTepUaJIOB;
yMmemy:

—  PacCUUTHIBATH NMPOU3BOIUTEIBHOCTD IEKOBBIX APOOUIIOK;

—  PacCUUTHIBATH MPOU3BOIUTEIBHOCTD BAIKOBBIX IPOOHIIOK;

— PacCUUTHIBATH MMPOU3BOIUTEILHOCTD OapaOaHHBIX MENbHUIL;

— moadupark obopynoBaHue A GOPMOBAHUS U3/EIUI B 3aBUCUMOCTH OT UX Ha3HAUCHUS;

— COCTaBIIATh MaTepUaIbHBIN U TEIJIOBOM OaJaHChHI MeUu;

— moaduparh 000pyA0BaHUE I MEXaHUYECKOW 00pabOoTKK rOTOBOM MPOAYKIUY;

— CaMOCTOSITENIbHO AaHaJM3UpOBaTh IPOTEKAaHHE OCHOBHBIX TEXHOJIOTMYECKUX oOTepalnuid, paboTy
OCHOBHOT'O 000pY/I0BaHUS;

—  BBINOJIHATH HEOOXOAUMbIE HHKEHEPHO TEXHOJIOTMUECKHE PacyeTshl;

61a0emy.

— pacueTamH 3aTpatr Ha U3MeJbUeHHE B IIEKOBBIX IPOOMIIKAX;

— pacueTamH 3aTpar Ha U3MeJbUeHHE B BaJKOBBIX APOOHIIKAX;

— pacueTamH 3aTpar Ha U3MelbueHHe B OapabaHHBIX MEIbHHIIAX;

— 3JeMEHTaMH TEXHOJIOTHYECKOT0 pacueTa 000pya0BaHUs KiIaccu(UKAIMK B TSHKETIBIX Cpeiax;

— DJEeMEHTaMH TEXHOJIOTHYECKOro pacuera o0O0OpyaoBaHMSA KiIacCU(UKAIMM B HCIOJIb30BAaHHUEM
MHEPLUOHHBIX CUIT;

— OCHOBaMH pacyera meueif;

— TPHUHIMIIAMU XPAHEHUS CBIPhS M TOTOBOU MPOTyKITHH.
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Kparkoe conep:kanue IMCHMILINHBI:

Bsenenue

Monyns 1. CeipbeBble xapakTepucTuku HepTH. [lepBuyHas pasronka HeQTu

CeippeBble  XapakTepUCTUKU He(pTH. DU3MKO-XMMUYECKHE CBOWcTBa HepTH M ee (HpaKIuid.
@pakiuoHHBId  cocTaB  HedTH. [pynmoBod  XMMHUYECKMHA  COCTaB.  DJEMEHTHBIH  COCTaB.
HeyrneBomopoansie coequHEHUsT HEPTH.

[lepuunas nepepadorka Hedru: IlogroroBka HepTH K nepepadoTke. [IpoMbIIUIEHHBIE YCTAHOBKU
MEPBUYHOMN MEPETOHKH HEePTEH U Ma3yTOB.

[IpuHuune! pasmenenus oobopynoBanust ycrtaHoBok ABT.

[Tytu coBepiieHCTBOBaHMS TEXHOJOTHU Neperonku HedTn Ha ABT. Dkosorndeckne 0COOEHHOCTH
JKCIUTyaTaluu ycTraHoBok ABT.

Monyns 2. IlepepaboTka yrieBogOpOIHBIX Ia30B

OO0uue cxempl MOATOTOBKM U MepepabOTKU YIJIE€BOJOPOJIHBIX Ta30B. MeToabpl OYMCTKM rasa u
XapaKTepHCTHUKa MoryioTuTeneil. M3piaedenune TsHKeIbIX YriieBOJOPOJIOB U3 rasa.

[lepepaboTka BTOPUUHBIX IPEACIIbHBIX [A30B.

Mogyns 3. O60opynoBaHHEe U TEXHOJOTHUS MPOIIECCOB MIEPepabOTKH HeDTH

TepmoiecTpyKTHBHBIE TIPOLIECCHI TEpepadOoTKU HedTH

Karanutuueckue npoueccel nepepadoTku HeTAHBIX (PPaKIU, THA0T€HU3AI[MOHHbIE POIIECCHI

Monynsb 4. IIpor3BoACTBO TOBapHBIX HEPTEIPOIYKTOB

[Ipou3BOCTBO MOTOPHBIX W JpPYrUX BUAOB TOIUIMB, IPOU3BOJICTBO Macel M CMa304YHBIX
Marepuainos. [lytu yrinyonenus nepepadbotku HeQTH. [IpOU3BOACTBO CHHTETHUECKHUX KUJIKUX TOTUIUB.

O0beM yueOHOI U CHUNIHHBI:

Ounas dopma:

Buner yue6HOI paboTh B 3aueTHBIX B akanem.
SIMHHIIAX gacax
OO011asi TPy10€eMKOCTb TMCHUIIIMHBI M0 Y4eOHOMY IJIAHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuuu (Jlek) 0,89 32
[Tpaktuueckue 3ansarus (113) 0,89 32
CamocrositesibHas padora (CP): 1,22 44
Bua koHTpoJIsi: 3a4eT / IK3aMeH 1,0 IK3aMeH
(36)
3aouHas hopma:
Byl yue6HO#M paboThI B 3aueTHBIX B akanem.
eAMHMIIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY IJIAHY 8,0 288
AYyIMTOPHBbIE 3aHATHS 1,0 36
Jlexuunu (Jlek) 0,5 18
[TpakTnueckue 3anstus (113) 0,5 18
CamocrositesbHas padora (CP): 6,75 243
Bua koHTpOJIA: 3a4eT/3K3aMeH 0,25 3ader ¢
OLIEHKOH
9)

AHHOTanusA padoveil MPOrpaMmbl JUCHUTIIHHBI
«PU3NKO-XMMHUYECKHEe MEeTO/Ibl AHAJIM3A TOIIMBA U YIJIEPOJHBIX MATEPHATIOB»
(b1.B.JIB.13.1)

Leqb0 AMCHUILUIMHBI — SIBJISETCS OCBOCHHME CTYIAECHTAaMH COBPEMEHHOTO KOMILIEKca (U3UKO-
XMUMUYECKUX METOJOB aHajlu3a, NPUMEHSEMBIX /JIs PpEIIeHUs NPAaKTUYEeCKUX 3a/1ad IepepaboTKu
MPUPOIHBIX PHEPTOHOCUTENEH U YIIIEpOAHBIX MaTepUaoB, IPHOOpeTeHne 3HAaHUI U YMEHU B BEIOOpE U
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IpUMEHEHHH HambOosiee MH(OPMATHBHBIX METOJOB aHalIM3a, a TakkKe o0pabOTKe M HMHTEpPIIpEeTaIlH
HKCTIIEPUMEHTAIBHBIX JaHHBIX.

B pe3yjbTaTe H3yyeHus JMCHUIIMHBI 00y4alOIMiics M0 MporpaMMe 6akajlaBpuaTa JA0JIKeH |

Obnaoams cnenyromumu  obmenpodeccnonanbubiMu  (OIIK) u  mpodeccuonansapiMu (1K)
KOMIETEHIUSIMHU:

CIOCOOHOCTBIO U TOTOBHOCTBIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IMCLUUIUIMH B
npodeccuoHanbHou aestensHoctu (OIMK-1);

TOTOBHOCTBIO HWCIIOJIB30BaTh 3HAHUSA O COBPEMEHHOW (M3MYECKOW KapTHHE MHpPa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHHM BEIECTBA ISl TIOHMMAHUS OKPYXKAIOIIEro MUpPa U SBICHUI
npuposl (OI1K-2);

TOTOBHOCTBIO HICTIOJIB30BaTh 3HAHHS O CTPOSHHH BEIECTBA, MPHUPOJIE XUMUYECKON CBS3M B Pa3ITUYHBIX
KJlaccax XMMHUYECKUX COCNMHEHHWU ISl OHMMAaHUs CBOWCTB MAaTEpUAIOB M MEXaHH3Ma XHUMHUYECKUX
MPOIIECCOB, MPOTEKArOIIUX B okpyxkatoiieM mupe (OIIK-3);

BJIAJICHHEM OCHOBHBIMH METOJIAaMH, CIIOCOOAMH W CPEICTBAMH TIOJYYCHHS, XpaHEHHsS, TepepaboTKu
nHbOpMaIINU, HaBBIKaMH PabOThI ¢ KOMITBIOTEPOM Kak CpeicTBOM yrpasieHus nadopmariueii (OITK-5);
CMOCOOHOCTBI0O W TOTOBHOCTBIO OCYIIECTBIISAITh TEXHOJOTHYECKHMH TIPOIIECC B COOTBETCTBUH C
CMOCOOHOCTBIO TUIAHUPOBATH M TPOBOJUTH (U3UYECKHE W XUMHUYECKHE HSKCIEPUMEHTHI, MPOBOIUTH
00paboTKy UX pe3yJbTaTOB M OLIEHUBATH IMOTPEITHOCTH, BBIIBUTATH TUTIOTE3bI H YCTAaHABINBATH TPAHHUIIBI
WX MPUMEHEHUS, IPUMEHATh METO/bl MaTeMaTHYECKOTO aHAJM3a U MOJCITUPOBAHMS, TEOPETUIECKOTO U
skcriepumenTanbHoro uccienoBanus (I1K-16);

TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHHE CBOMCTB XUMHUYECKUX JIEMEHTOB, COSTMHEHUI W MaTEpUAIOB HAa UX
OCHOBE JUTS pelieHus 3a1a4 npodeccuonanbHoi aestensHoct ([TK-18);

3Hamb:

- (pu3MKO-XMMHUYECKHE OCHOBBI PAa3IMYHBIX WHCTPYMEHTAIBHBIX METOIOB aHaIM3a IMPHPOIHBIX
SHEPTOHOCHUTEIIEH U YrIIepOIHBIX MaTepPHAJIOB;

- ammaparypHoe O(GOpMIICHHE Pa3IUYHbIX HHCTPYMEHTAJIbHBIX METOJOB aHalu3a MPUPOTHBIX
SHEProHOCUTEINIEH U YTIIEPOJHBIX MaTepPHAIIOB;

- 0COOCHHOCTH METOJMK aHaJIu3a U MPUTOTOBJICHUS 00pa3IoB;

-  UHOQPACTPYKTYpPY CIEKTPOB U JAPYrUX SKCIEPUMEHTAIbHBIX JAHHBIX, MIOJIYYEHHBIX B pe3yJbTare
aHaJIM3a MPUPOJHBIX SHEPTOHOCUTENIEH U YITIEPOIHBIX MaTEpHAIOB.

yMmemy:

- CaMOCTOSITENIbHO BbIOMpaTh HauboJee F3pGEKTUBHBIN Ui pelIeHUs] KOHKPETHON 3a/1a4ll METOJ
aHaJIM3a MPUPOJHBIX SHEPTOHOCUTENICH U YITIEPOJHBIX MaTepUasoB;

- ONpeeNsaTh MO JaHHBIM METOJOB (DM3MKO-XMMHYECKUX aHallM30B CBOWCTBA yriepojaa u
YTIEPOIHBIX MATEPHAIIOB, MPEANOaraTh UX CTPYKTYpY;

- ONpEAENATh M0 JAaHHBIM METOJOB (PU3MKO-XMMUYECKHX aHAIM30B CBOMCTBA TBEPABIX M KHUIKHUX
TOIUIUB, MIPEAINOJIaraTh UX CTPYKTYpPY

- MPOBOJIUTh KOJHMYECTBEHHYIO OOpabOTKOY SKCIEPUMEHTANbHBIX [aHHBIX, IOJYYCHHBIX B
pe3ynbTaTe aHaIu3a.

enademsn:

- MOHATUSMHU O  BO3MOXKHOCTSIX ~ MHCTPYMEHTAQJIBHBIX  METOJOB  aHajM3a  MPHPOJHBIX
SHEPrOHOCUTEINIEH U YTIIEPOJHBIX MAaTEpPUAIIOB;

- HAYYHBIMU OCHOBaMHU WHCTPYMEHTAJbHBIX METOJOB aHalM3a C LENbI0 PEUICHUS BO3HUKAIOUIUX
3aJa4  (U3UKO-XMMUYECKOTO aHajiM3a B TOM 4HCJE, BBIXOJIIMX 3a MpeAeibl KOMIETEHTHOCTH
KOHKPETHOTO HalpaBJIeHUs.

Kpartkoe cogep:xxanne 1ucuMIINHBI:

Bsenenue

Monayns 1. Makpo-, MUKPO- 1 CyOMUKPOCKOTIMYECKUI YPOBEHB UCCIIEI0OBaHUN MPUPOIHBIX
SHEPrOHOCUTENEH U YrIIepOAHBIX MaTepHAaIIOB.

Onrtuyeckas MUKPOCKOTIHSL. DJIEKTPOHHAS MUKPOCKOMHUS. PEHTTeHOCTPYKTYpHBIE METO/IBI.

Moynb 2. MosieKyasipHbIi ypOBEHb UCCIIEA0BAHUNA TPUPOIHBIX SHEPTOHOCUTENEH U YTIEPOIHBIX
MaTepHaoB.

Mertoabl pasneneHust cMeceBbIX 00pas3noB. Xpomarorpagusi. CrekTpaibHble ONTUYECKHE METObI
aHanmsa: Y®-, Bumumas, HK-cnexkrpockonusa. SAnepHsiii marHuTHbI pe3oHanc (IIMP. C 13),
AJIEKTPOHHBIN MapaMarHUTHBINA pe3oHaHc. Macc-CleKTpOCKOMIHSL.
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Monynb 3. ATOMHBINA YPOBEHb MCCIEA0BAaHUN IPUPOIHBIX S3HEPTOHOCUTENIEHN 1 YIIIEPOIHBIX MaTEPUAIIOB.
ATtomHas criekrpockonus. MeccoayspoBcekas cnektpockonus (AIP).
O0bem y4eOHOM TUCHUIINHBI:

Ounas popwma:

Bunpl yaeOHOM paboThI B 3auerHbIX B akanem.
eMHHIIAX qacax
OO0uasi TPy10€eMKOCTh IMCHUILIMHBI 10 Y4€0HOMY IJIAHY 2,0 72
AyIMTOPHBIE 3aHATHSI: 1,0 36
Jlexuu (JIek) 0,5 18
[Tpaktuyeckue 3anstus (I13) 0,5 18
CamocrosiTtesbnasi padora (CP): 1,0 36
Bua konTpoJs: 3a4er / 3k3aMeH - 3auer ¢
OLEHKOM
3aouHas Gopma:
Bunel yue6HOM paboTh B 3aueTHBIX B akanem.
SIMHMIIAX Jacax
OO011asi TPYA0€MKOCTh UCHUIIMHBI 110 Y4€0HOMY IJIAHY 4,0 144
AyIHTOPHBbIE 3aHATHSI: 1,0 36
Jlexkumu (JIek) 0,5 18
[Tpaktnyeckue 3austus (I13) 0,5 18
CamocrositesibHas padora (CP): 3,39 122
Buna koHTpoJisi: 3a4eT/aK3aMeH 0,11 3ayer ¢
OLICHKOM
(4)

AHHOTANUA padoyeil MPOrpaMMbl IUCHUIIMHBI
«DU3UKO-XUMHUYeCKHe MeToAbl aHajn3a BemecTB» (b1.B.JIB.13.2)

Leab0 AMCHUIUIMHBI — SBJISIETCS 0OSCIICYUTD TOJIHBIA 00BEM COBPEMEHHBIX 3HAHWH, YMCHUU H
HaBBIKOB 10 OCHOBHBIM TpynmnaMm (QHU3UKO-XMMHYECKHX METOJOB aHalu3a, HaumOoyiee IUPOKO
MPUMEHSEMBIX B ITPOMBIIINIEHHOCTH U MCCIIEIOBATEIBCKON paboTe, a TAK)Ke KOMIIETCHIIUN, HE0OXO0MMBIX
XUMHUKaM-TEXHOJIOTaM BCEX CHEIMAIbHOCTEH ISl pEIICHUs] KOHKPETHBIX 3a7[a4 XUMUYECKOTO aHaIH3a

B pe3yabTaTe H3ydeHUs QUCHUIIMHBI 00YYAIOMIMICS 10 MPOorpaMMe 0aKajJIaBpuaTa J0JI5KeH

Obnadams cnepyromumu odmenpodeccuonanbabiMu  (OIIK) u npodeccuonansabivMu  (I1K)
KOMIICTCHITUSIMH:

CIOCOOHOCTBI0 U TOTOBHOCTBIO HCIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IMCIUIUIMH B
npodeccronanbHo nesrenpHocTr (OITK-1);

TOTOBHOCTBIO HMCIIOJIB30BaTh 3HAHUS O COBPEMEHHOW (DU3UYECKOW KapTHHE MHpaA, MPOCTPAHCTBEHHO-
BPEMCHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMHU BEIECTBA ISl TIOHMMAHUS OKPYXKAIOIIEro MUpPa W SIBICHUH
npuposl (OIIK-2);

TOTOBHOCTBIO UCIOJB30BaTh 3HAHMSI O CTPOCHHUU BEIIECTBA, MPUPOJIE XUMHUYECKON CBSI3H B Pa3IUYHBIX
KJlaccaX XMMHUYECKUX COCAMHEHUU MMl MOHWMAaHHS CBOMCTB MaTepUANOB M MEXaHHM3Ma XUMHUYECKHX
MPOIIECCOB, MPOTEKAIOIINX B OKpyskatomem mupe (OITK-3);

BIIQJICHUEM OCHOBHBIMHU METOJaMH, Croco0aMu M CpeACTBAMH TOJy4YeHHs, XpaHEHHs, MepepadoTKu
uH(pOpPMAaIMH, HaBBIKAMHU PabOTHI C KOMITBIOTEPOM Kak CpecTBOM ynpasienust napopmarueii (OITK-5);
CIOCOOHOCTBIO M TOTOBHOCTBHIO OCYIIECTBISITh TEXHOJOTHYECKHH TpOIECC B COOTBETCTBUH C
CIOCOOHOCTBIO TUTAHUPOBATh W TMPOBOJIUTH (U3NYECKHE U XUMUYECKUE ODKCIIEPUMEHTHI, MPOBOIHTH
00paboTKy UX pe3ylIbTaTOB U OIICHUBATH MOTPEITHOCTH, BBIIBUTATh TUIIOTE3bI M YCTAHABIUBATH TPAHULIBI
WX TPUMEHEHUs, TPUMEHSTh METO/bl MaTeMAaTHYECKOTO aHall3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U
sKciepuMeHTaibHoro uccienoanus (I1K-16);

TOTOBHOCTHIO UCIOJIB30BATh 3HAHNE CBOMCTB XUMHUYECKUX JIEMEHTOB, COSAMHEHUI U MaTepuaioB Ha UX
OCHOBE JUIs pelIeHHUs 3a1a4 podeccuonanbroit nesireiapbroctu (ITK-18);
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3HamMb:
OCHOBHBIC TIOHSTHSI U METOJbI (PU3MKO-XMMHUYECKHX METOJOB aHAIN3a, TCOPHIO (PU3MKO-XUMUYECKHX
METO/IOB aHAJIN3a, TPUHIIUIIBI PA0OTHI OCHOBHBIX MIPHUOOPOB B (PU3UKO-XUMHYECKUX METOIaX;
ymemby:
MPUMEHSITh TPUOOPETCHHBIC MPAKTUYECCKHE HABBIKM B MPOGECCHOHATBHON JEATSIBHOCTH IJISl PCIICHHS
KOHKPETHBIX 33]1a4;
enadems.
uaeosoruelt (pU3MKo-XMMUYECKUX METOJOB aHajiu3a, CHUCTEMOM BbIOOpa MeToJa KauyeCTBEHHOI'O U
KOJIMYECTBEHHOI0 aHaJln3a, OLEHKON BO3MOYKHOCTEH Ka)KJIOTO METOJ]a, METPOJIOTMYECKUMHU OCHOBaMU
(GU3UKO-XUMHUECKUX METOJIOB aHAIM3a; MMETh IPEACTABICHHE O MHOT000pasuM METOAOB (PHU3HMKO-
XMMHMUYECKOTO aHajlu3a, O KOHTPOJIE KauecTBa pPe3y/lbTaTOB KOJMYECTBEHHOI'O aHalM3a U O €IUHCTBE
KYpCOB «AHaNUTAYECKAsI XUMUSI» U «DUZHKO-XUMUYECKUE METO bl AaHATIN3a).
KpaTkoe conep:kanue AMCHUMIIMHBI:
Brenenne
Ckanupyromasi 30HA0Basi MUKPOCKOTIHsI. ATOMHAsi CHJIOBasi MUKPOCKOMHS. AmapaTypHoe opopMIieHue,
(U3UKO-XMMHUYECKHE OCHOBBI MeToAa. OCOOEHHOCTH METOIUK.
DnexTpoxXxuMHUeckue MeToAbl aHanu3a. KoHgykromerpus, mnoTeHuuoMerpus. BosmoxHocTH U
OTpaHUYEHUS TPUMEHEHHUS METOIOB.
[Tonsiporpadus. Bo3mokHOCTH, AOCTOMHCTBA, HEIOCTATKH METOAUK. DU3MKO-XUMHUYECKHE OCHOBBI U
anmapaTrypHoe oopmieHue nosporpadun.
KonebartenbHast cieKTpocKomnusi KOMOMHAIIMOHHOTO paccestHusl. OCOOEHHOCTH MCIIOIb30BAHMS METO/1A.
O0beM yueOHOI U CHUNIHHBI:

Ounas dopma:

Buner yue6HOI paboTh B 3aueTHBIX B akanem.
eIMHUTIAX Jacax
OO011asi TPy10€eMKOCTb TMCHUIIIHHBI 10 Y4eOHOMY IJIAHY 2,0 72
AyAUTOpPHBbIE 3aHATHS: 1,0 36
Jlexuun (Jlek) 0,5 18
[Tpaktuueckue 3ausatus (113) 0,5 18
CamocrositesibHas padora (CP): 1,0 36
Bua koHTpoOJIsA: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOH
3aouHas hopma:
Byl yue6HO#M paboThI B 3aueTHBIX B akanem.
eMHUIIAX yacax
OO0masi TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY IJIAHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 1,0 36
Jlexuunu (Jlek) 0,5 18
[TpakTnueckue 3anstus (113) 0,5 18
CamocrositesbHas padora (CP): 3,39 122
Bua koHTpOJIA: 3a4eT/3K3aMeH 0,11 3ader ¢
OLICHKOM
(4)

AHHOTaNusA padoveil NPOrpaMmbl JUCHUIIIHHBI
«KnHeTHKa rereporeHHbIX NpoueccoB B nepepadorke Tomansa» (b1.B./1B.14.1)
Leab0 AMCUMIUIMHBI — SBISETCS PAa3BUTHE y CTYAEHTOB HABBIKOB aHANINW3a KUHETUYECKUX
3aKOHOMEPHOCTeH M TOCTPOCHUS KHHETHUECKUX MOJENeH TIeTepOreHHbIX, TOMOXUMHUYECKUX H
rerepo(azHbIX peakiuii ¢ MPOBEPKON MX aJeKBATHOCTH Ha 0a3e MpeICTaBICHUN O MEXaHU3ME PEeaKIMid,
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MPOTEKAIOIIMUX C Y4YacTHEM CTaJuil MacCONEpeHoca, M KUHETUYECKOro SKCIEpUMEHTa B Ipoleccax
ra3uuKanuy, KaTaTUTHYECKOTO ¥ TEPMUYECKOTO KPEKHUHTa.

B pe3yabTaTe u3yueHusi AUCHUIJIMHBI 00yYAONIMICS M0 MPorpaMMe GaKajiaBpuaTa J0/1KeH:

Obaaoams crnenyromumu npodeccuonansubivu (I1K) komMneTeHIusIMHU:

CIOCOOHOCTBIO MJIAHUPOBATH U MPOBOJIUTH (PU3NUECKUE U XUMHUUECKUE HKCIIEPUMEHTBI, IPOBOINUTH
00paboTKy MX pe3yJlbTaTOB U OLIEHUBATH MMOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bI U YCTAHABJIMBATH TPAHULIBI
UX MPUMEHEHUS, IPUMEHATh METO/bl MaTEMaTHYECKOT0 aHAJIM3a U MOJCITUPOBAHUS, TEOPETUIECKOTO U
aKcrepuMeHTabHoro ucciepoBanus ([1K-16).

TOTOBHOCTBIO MCIIOJIH30BATh 3HAHHE CBOMCTB XUMUYECKUX JIIEMEHTOB, COSMHEHUI 1 MaTepHAJIOB
Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHoi nesirenbrocty ([1K-18);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHSI OCHOBHBIX (DU3MYECKUX TEOPHH ISl PEHICHUS! BO3HUKAIOIINX
bu3nYecKnX 3a/1a4, CAMOCTOSTENILHOTO MproOpeTeHus (GU3NIECKUX 3HAHHM, AJIs1 TOHUMAaHUSI IPUHIIAIIOB
paboThl MPUOOPOB U YCTPOWCTB, B TOM YHMCIIE BBIXOAALINX 3a MPEAETbl KOMIETEHTHOCTH KOHKPETHOTO
Hanpasnenus (ITK-19).

3Hamb:

—OCHOBHBIE TEOPHH I'€TEPOTCHHOTO KAaTaIN3a;

—OCHOBHBIE MOJICTH TOTIOXUMHUYECKUX MTPOIIECCOB,;

—OCHOBHBIE MOJIENTH TeTepo(a3HBIX MPOIECCOB;

—MeTOAbl BBIOOpa oOOJacTeld TPOTEKaHUS XUMHUYECKHUX TIPOIECCOB C YYacTHEM CTaaui
MaccOIepeHoca;

—METOJMKH TIOCTAHOBKH KWHETHYECKOTO JKCIEPUMEHTA ISl TeTEPOTEHHBIX, TOMOXUMHYECKUX U
reTepoda3HbIX peaKIuii;

ymemy:

—BBIOMPATh KMHETHYECKYIO 00JacTh MPOTEKAHWs TOMOTEHHBIX, T€TEPOTEHHBIX W reTepodasHbIX
peaKkumii;

—IIJIJAHUPOBATh TOCTAHOBKY OKCIIEPUMEHTa B KHHETHYECKONM u auddy3noHHON 00JacTIx
MPOTEKAHMSI XUMHUECKOT0 IIpoliecca;

—IPOBOJAUTh MAaTEMAaTUYECKYI0O 0OpabOTKYy pe3ylbTaTOB KMHETUYECKOTO 3KCIIEPUMEHTAa U CTPOUTH
TUIOTE3Y O BUJE KHHETHUECKOTO YpaBHEHHS Ha SKCIIEPUMEHTAIbHOH 0ase;

—CTpOUTh THUIIOTE3y O BHJIE MaTeMaTHUYECKOW MOJEeNH XHMHUYECKOTro Ipolecca Ha 0aze
KMHETUYECKOTO  JIKCIEpPUMEHTAa M  TMPEACTaBIEHUH O MOJAETM MacCOOOMEHHOTO  Ipolecca,
COTPOBOXKAIOIIETO PEAKIIHUIO;

—OIICHUBATh AaJIeKBATHOCTb KHHETHUYECKOTO YpaBHEHHMsI M KOPPEKTUPOBAaTh €ro B cllydae
HECOOTBETCTBUS €r0 IKCIIEPUMEHTY;

enademsn:

—METO/IaMU TUIaHUPOBAHUS 0JIHO(AKTOPHOTO KHHETHUECKOTO IKCIEPUMEHTA;

—crocobamu BbIOOpa KUHEeTHYeCKOW W TudPy3moHHONW oOJlacTeld MPOTEKAHUS XUMHUUYECKOTO
rpolecca B pa3HbIX YCIOBHUAX €T0 MPOTEKAHMUS,

— OCHOBHBIMH METOJIaMU MaTeMaTU4ecKol OOpaOOTKH SKCIEPUMEHTANbHBIX JaHHBIX H
MIPOBEPKHU aJIeKBATHOCTHU MOJIYYEHHBIX MOJIENIEH C TTOMOIIBIO CTAHJAPTHBIX KOMIIBIOTEPHBIX TPOTPaAMM.

KpaTkoe coaep:xkaHue IUCHUMILINHBI:

OcHOBHbBIE THUIBl KHUHETUYECKHX YpPaBHEHHI T€TEPOTeHHBIX, TOMOXUMHUYECKUX U TeTepodasHbIX
MIPOLIECCOB MEPEepabOTKU TOPIOUUX HCKOMAEMbIX; MPHUHLHUIIBI BhIOOpa 00NacTeil mpoTeKaHus peakiui,
MOCTPOEHHE KMHETUYECKUX MOJEJed Ha OCHOBAaHWU SKCIEPUMEHTAa B KMHETHYECKOM 00JacTu ¢ y4eToMm
MPEoIaraeMoro MeXaHu3Ma peakiiy, U MOCTPOSHUE MaTeMaTHUECKOW MOJIENI XUMUYECKOTO Mpoliecca
C y4acTHeM MacCOOOMEHHBIX CTaIUi.

O0beM y4eOHOM T CHUITTHHBI:

Ounas ¢popma:

Bunsl yaeOHOM paboTh B 3ayerHbIX B akagem.
eIMHUIaxX qacax
O0wmas Tpy10eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IUIAHY 3,0 108
AyIUTOpPHBbIE 3aHATHS: 1,0 36
Jlexuuu (Jlek) 1,0 36
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[Ipaktuueckue 3ausarus (113) - -

Camocrositesibaasi padora (CP): 1,0 36

Bujx KoHTpoOJIs: 3a4eT / IK3aMeH 1,0 OK3aMeH
(36)

AHHOTAIUs padoyell MPOrpaMMbl AN CHHUIJIHHBI
«KuHeTHKa rereporeHHbIX MPOLECCOB B MPOU3BOICTBE YIJIEPOAHBIX MATEPHAJIOB»
(b1.B.1B.14.2)

Leab0 AMCUMIUIMHBI — SBJSIETCS PA3BUTHE Yy CTYIEHTOB HABBIKOB aHAINW3a KUHETUYECKUX
3aKOHOMEPHOCTE H TIOCTPOCHHUS KHHETHUYECKUX MOJENEeH TeTEpOTeHHBIX, TOIMOXUMHUYECKUX H
rerepodazHbIX peakluid ¢ MPOBEPKON MX aJICKBAaTHOCTH Ha 0a3e MPEICTABJICHUN O MEXaHHU3ME PEaKIIuii,
MPOTEKAIOIINX C YYaCTHEM CTaJWui MacCOTEepPeHOCa, U KMHETUYECKOTO JKCIIEPHUMEHTa B MPOU3BOJCTBE
YIIIEPOTHBIX MAaTEPUAIIOB.

B pe3yibTaTe n3yyeHusi JUCHUIIMHBI 00y4aKOIMiics M0 MporpaMMe 0aKajlaBpUaTa A0JIKeH |

Obnadams cnenyronumu npodeccunonanbHbiME (1K) xomnerentusmu:

CTIIOCOOHOCTBIO TIAHUPOBATH U MTPOBOIUTH (PU3UIECKUE U XUMHUECKUE IKCTIEPUMEHTHI, TIPOBOIHUTH
00paboOTKy UX pe3yJbTaTOB U OLIEHUBATH IMOTPEITHOCTH, BBIIBUTATh TUIIOTE3bl H YCTAHABJINBATH TPAHULIBI
WX TPUMEHEHUS, MPUMEHSATh METO/IbI MaTeMaTHYECKOTO aHAJM3a U MOJICITHUPOBAHHS, TEOPETUIECKOTO U
sKcrepuMenTanbHoro ucciepoBanus (I1K-16).

TOTOBHOCTBIO MCIIOJIH30BAaTh 3HAHUE CBOMCTB XMMUYECKHUX 3JIEMEHTOB, COCTMHCHUN H MaTepHUAIOB
Ha WX OCHOBE JIJIsI pelIeHus 3a1a4 npodeccuonansHoi nesirensHoctr (ITK-18);

TOTOBHOCTBIO HICTIOJIF30BaTh 3HAHHSI OCHOBHBIX (DM3MYECKUX TEOPHH JITsI PEIICHUST BO3HUKAIOIINX
bU3NIeCKnX 3a/1a4, CAMOCTOSTEIILHOTO MPHOOpeTeHUsT (PM3NIECKUX 3HAHHM, ISl TOHUMaHUS PUHIIATIOB
paboThl IPUOOPOB U YCTPOWCTB, B TOM UYUCIIE BBIXOAALINX 3a MpeAeabl KOMIETEHTHOCTH KOHKPETHOIO
nanpasienuns (ITK-19).

3HamMb:

—OCHOBHBIE TEOPUH F'E€TEPOre€HHOI0 KaTaln3a;

—OCHOBHBIE MOJIEIM TOMIOXUMHUYECKUX MTPOLIECCOB,;

—OCHOBHBIE MOJIENH reTepo(a3HbIX MIPOLECCOB;

—MeToAbl BbIOOpa oOjacTell NPOTEKaHUS XUMHUYECKUX IPOLECCOB C Y4acTUEM CTaaui
MaccoIlepeHoca;

—METOJMKH MOCTAHOBKU KHHETHMUYECKOI'O SKCIEPHUMEHTA JUIsl T€TEepOreHHbIX, TOMOXUMHUYECKUX U
rerepodazHbIX peaxiiuii;

ymems:

—BbIOMpPATh KUHETUYECKYIO0 00JaCTh HPOTEKAHHS TOMOTE€HHBIX, I'€T€POr€HHBIX U reTepodasHbIX
peaxkuui;

—IUIAHUPOBAaTh IIOCTAHOBKY OJKCIEPUMEHTAa B KHHETHYEeCKOM U aud¢dy3unoHHONH oOmacTsax
IPOTEKaHHsI XMMUYECKOT0 IPOLIecca;

—IPOBOJUTh MaTEeMaTUYECKyl0 0OpabOTKY pe3yabTaTOB KMHETHUECKOTO AKCIIEPHUMEHTa U CTPOUTH
TUIIOTE3Y O BUJIE KHHETHUECKOTO YpaBHEHHUs Ha 3KCIIEPUMEHTaJIbHOM Oa3se;

—CTPOMUTh THUIOTE3y O BHUIEC MaTEeMaTHYECKOM MoOJenu XUMHUYECKOro Ipolecca Ha 0aze
KUHETHYECKOTrO0  SKCHEpUMEHTa M  MpPeJICTaBICHMH O MOJEeIM  MacCOOOMEHHOro  mpoliecca,
COIIPOBO’K/AIOIIETO PEaKIHIO;

—OIIEHUBAaTh aJEKBAaTHOCTh KHWHETHYECKOTO YpPAaBHEHUS M KOPPEKTHPOBaTh €ro B Ciydae
HECOOTBETCTBUS €I0 HKCIIEPUMEHTY

enademsn:

—METO[aMHU TUIAHUPOBAHHUS OJJHO()AKTOPHOIO KHHETUYECKOTO IKCIIEPUMEHTA,;

—crnoco0amMu BbIOOpa KuHeTH4YeckoM M 1auddy3noHHON oOnacTeil NpoTEeKaHHs XUMHUYECKOTO
mpoliecca B pa3HbIX YCIOBUSX €r0 MPOTEKaHMUS;

— OCHOBHBIMM METOJAMHU MaTeMaTU4YeCKOH 0OpabOTKH HKCIEPUMEHTAIBHBIX JAaHHBIX U
MIPOBEPKH aJIEKBAaTHOCTH MOJYYEHHBIX MOJEJIEH ¢ MOMOIIbIO CTaHAAPTHBIX KOMITBIOTEPHBIX MPOTPaMM.

Kpartkoe coaep:xxanue 1ucUMNIUHBI
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OCHOBHBIE THUIBI KHHETHYECKUX ypaBHCHI/Iﬁ FCTCPOTCHHLIX, TOIMOXUMHUYCCKUX U FeTepO(bEBHBIX
MIPOLIECCOB TMEPEepadOTKH TOPIOUUX HCKOIMAEMBIX; MPUHIIUIEI BHIOOpAa 00JACTedl MPOTEKaHUs PEaKIui,
MOCTPOCHUE KUHETHYECKUX MOJICICH Ha OCHOBAHHH JKCIICPUMEHTA B KMHETUYECKOW OOJIACTH C y4ETOM
MPEoIaracMoro MeXaHu3Ma peakify, U MOCTPOCHUE MAaTEeMaTHUECKOW MOJIENIM XUMUYECKOTO TpoIiecca
C y4acTHeM MacCOOOMEHHBIX CTaIIHIA.

O0beM y4eOHO TN CHUNIHHBI:

Ounas popwma:

Bunpl yaeOHOI paboThI B 3auerHbIx B akanem.
eIMHUIAX qacax
OO0mas TPyI0eMKOCTh JUCIHHIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIHTOPHBIE 3aHATHS: 1,0 36
Jlexuu (JIek) 1,0 36
[TpaxTnueckue 3anstus (113) - -
Camocronitesannasi padora (CP): 1,0 36
Bua konTpoJs: 3a4er / 3k3aMeH 1,0 JK3aMeH
(36)

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«Pacyer anmapaToB XumMu4eckoii Texnosoruu ronausay» (b1.B.JIB.15.1)

Lenbo AUCHUTUINHBI — SIBISICTCS PAa3BUTHE Y CTYJICHTOB MH)KEHEPHO-TEXHOJIOTHIECKUX HABBIKOB
B TEXHOJIOTHH IepepadOTKH TOTUIHBA.

Obnadams cnenyronumu npodeccrnonanbHbiME (1K) xommerentusmu:

TOTOBHOCTBIO NMTPUMEHSTh AHATUTHYECKUE W YHCICHHBIE METOJIb PEIICHHUS TIOCTABICHHBIX 3a/1a4,
WCIIOJIb30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJOTHH, MPOBOAWTH 0OpabOTKy HMH(pOpMAIMH C
WCTIOJb30BAHUEM TPUKIAJHBIX MPOTPAMMHBIX CPEACTB cdepbl MPo(ecCHOHATBHON AeATEIBHOCTH,
WCTIOJIb30BaTh CETEBbIC KOMIBIOTEPHBIC TEXHOJIOTUM M 0a3bl JaHHBIX B CBOCH MpPOQecCHOHATHHON
001acTH, MaKeThl MPHUKIAIHBIX MPOTPaMM Ul pacueTa TEXHOJIOTHMYECKHX MapaMeTpOB 00O0PYHOBaHHS
(I1K-2);

CMOCOOHOCTBIO ~ NMPUHMMATh  KOHKPETHBIC  TEXHHUYECKHWE  pEHICHUsT TpH  pa3padoTkKe
TEXHOJIOTUYECKUX MPOIIECCOB, BEIOMPATh TEXHHUYECKHE CPEIICTBA U TEXHOJIOTHU C YIETOM 3KOJIOTHUECKHX
nocieacteuii ux npumenenus (I1K-4);

CMOCOOHOCTBIO  AHAJTU3UPOBATh TEXHUYECKYIO JIOKYMEHTAIMIO, MOAOHpaTh O0OpyHOBaHHE,
TOTOBMTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

CIOCOOHOCTBIO MPOBOJUTH AHAIU3 CHIPhs, MAaTEPHAIOB U TOTOBOH MPOJIYKIIMU, OCYIICCTBIATH
oreHKy pe3ynbraToB anaiu3a (ITK-10);

3HAMb:

—METO/Ibl MATEMATUYECKOTO MOJICITUPOBAHHMS U pacueTa peakTopoB;
—nuddepeHmanbHbie YpaBHEHUS TEIUIONPOBOJIHOCTH M KOHBEKTUBHOTO TEINIOOOMEHa,
—nmuddepeHmaibHoe ypaBHEHHE KOHBEKTHBHOTO TIEPEHOCA MAacChl B OMHAPHBIX Cpeiax;
—paziesieHue TUCTUIUISAIUCH KUJIKHX TOMOTEHHBIX CMECEH U CIKM)KCHHBIX I'a30B;
—0011Me cBeIeHus O Mpolieccax aacopOIMK U SIKCTPAKIINHI, MEMOPaHHBIX MPOIeccax;
ymems:
—TPOTHO3UPOBATH ONTUMAIBHOE TEXHOJIOTUYECKOE PEIICHUE;
—BBIOpaTh KPUTEPUU OLIEHKH U ONITUMHU3AIINY;
—COCTaBUTh MaTeMaTHUECKYIO MOJIENb MpoIlecca;
—TPOU3BECTH pacueT MPOIIECCOB B CUCTEME;
—COCTaBIIATh MaTepUaIbHBIN U TEIJIOBOM OaIaHChI MeUu;
enademn:
—METO/IaMU MaTEeMaTHUYECKOTO MOJISIIUPOBAHMS U pacyeTa armaparos;
—METOIMKAMH OIICHKH JIOCTOBEPHOCTH PE3yIbTATOB pacueTa;
—OCHOBAaMH pacueTa mneuei;
Kpatkoe coaep:kaHue IUCHUILIMHBI:
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Metoauku pacdera amnmaparoB B 00JacTH TEXHOJOTHMH M 00OpYyAOBaHUS IepepaboTku HedhTH U
ra3a, CcrmocoObl mepepadOTKM HePTH H Ta3a C IeNbl0 TMOIYYCHHUs JKUIKOTO, ra3000pa3HOro u
CIICIMATIbHBIX BHJOB TOIUIUB, UCKYCCTBEHHOTO T'a3000pa3HOr0 M JKUJIKOTO TOIUIMBA, MOJIYIPOIYKTOB
XUMHUUYECKOH MPOMBIIUICHHOCTH, Macell U JIPYTUX MPOAYKTOB HedrenepepabOTKU; B3aUMOCBI3U MEKIY
HAYYHBIMU HCCIICIOBAHUSMH U MIPOCKTHPOBAHUEM.
O0beM y4eOHO TN CHUNIHHBI:

Ounas popma:

Bunpl yaeOHOI paboThI B 3auerHbIx B akanem.
eIMHUIAX qacax
OO01mas TPyI0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
AyIHTOPHBIE 3aHATHS: 1,0 36
Jlexuu (JIek) 1,0 36
[TpaxTnueckue 3anstus (113) - -
Camocronitesannasi padora (CP): 1,0 36
Bua konTpoJsi: 3a4eT / 3k3aMeH 1,0 JK3aMeH
(36)

AHHOTaNUA padoyeil MPOrpaMMbl U CHUILIMHbBI
«Pacyer annmapaToB XMMHU4YeCKOH TEXHOJIOTHH yIJjepoaHbix maTepuaios» (51.B./[B.15.2)

Lenabo IUCHUTUINHBI — SIBISICTCS Pa3BUTHE Y CTYJICHTOB MH)KEHEPHO-TEXHOJIOTHYSCKUX HABBIKOB
B TEXHOJIOTHH TTOJTYICHUHN YTIICPOJIHBIX MaTEPHAIIOR.

Obnadams cnenyronumu npodeccrnonanbHbiME (1K) xommeTentusmu:

TOTOBHOCTBIO NMTPUMEHSTh AHAINTHUYECKUE W YHCICHHBIC METObI PEIICHUS MOCTABIICHHBIX 3a/1a4,
WCIIOJIb30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJOTHH, MPOBOAWTH 00pabOTKy HMH(pOpMAIHMH C
WCTIOJb30BAHNEM TMPHUKIAJHBIX MPOTPAMMHBEIX CPEICTB CQepbl MPOPECcCHOHATBHON IEATEIBHOCTH,
WCTIOJIb30BaTh CETEBbIC KOMIBIOTEPHBIE TEXHOJOTUM M 0a3bl JaHHBIX B CBOCH NpoQecCHOHATHHON
001acTH, MaKeThl MPHUKIAIHBIX MPOTPaMM Ul pacueTa TEXHOJIOTHMYECKHX MapaMeTpOB O0O0PYHOBaHHS
(I1K-2);

CIOCOOHOCTBIO ~ TPUHUMATh  KOHKPETHBIE  TEXHUYECKHWE  pEIICHHs Tpu  pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB, BEIOUPATh TEXHUYECKHE CPEJICTBA M TEXHOJIOTUH C YUETOM SKOJIOTUICCKUX
nocieactsuii ux npumenenus (I1K-4);

CMOCOOHOCTBIO  AHAJTM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MOoA0MpaTh 00OpyJIOBaHUE,
TOTOBMTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

CIOCOOHOCTBIO MPOBOJIUTH AHAIU3 CHIPhs, MAaTEPHAJIOB M TOTOBOU MPOJIYKIUHU, OCYIIECTBIAThH
oreHKyY pe3ynbraToB anaiu3a (I1K-10);

3HAMb:

—METO/Ibl MATEMATUYCCKOTO MOJICITUPOBAHHMS U pacueTa peakTopoB;
—nuddepeHImanbHbie YypaBHEHUS TEIIONPOBOJIHOCTH M KOHBEKTUBHOTO TEINIOOOMEHa,
—nuddepeHaibHoe ypaBHEHUE KOHBEKTHBHOTO IIEPEHOCA MACChl B OMHAPHBIX Cpe/ax;
—pazziesieHue TUCTUIUISAIUCH KIJIKHX TOMOTEHHBIX CMECEH U CIKMIKCHHBIX I'a30B;
—0011Me cBeIeHus O Mpolieccax aacopOIMK U HIKCTPAKIINHI, MEMOPaHHBIX MPOIeccax;
ymems:
—TPOTHO3UPOBATH ONTUMAIBHOE TEXHOJIOTUYECKOE PEIICHUE;
—BBIOpaTh KPUTEPUU OLIEHKH U ONITHUMHU3AIINY;
—COCTaBUTh MaTeMaTHUECKYIO MOJIENb MpoIlecca;
—TPOU3BECTH pacueT MPOIIECCOB B CUCTEME;
—COCTaBIIATh MaTepUaIbHBINA U TETIJIOBOW OaTaHCHI TIEYUH;
enademn.:
—METO/IaMU MaTeMaTHUYECKOTO MOJISIUPOBAHMS U pacyeTa armaparos;
—METO/IMKAMH OIICHKH JIOCTOBEPHOCTH PE3YJIHTaTOB PACUETa;
—OCHOBAaMH pacueTa mneuei;
Kpatkoe coaep:kaHue IUCHUILIMHBI:
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Metoauku pacdera amnmaparoB B 00JacTH TEXHOJOTHMH M 00OpyHdoBaHUs nepepaboTku HedTH U
ra3a, CcrmocoObl mepepadOTKM HePTH M Ta3a C IENbI0 TMOJTYYCHHUS JKUIKOTO, ra3000pa3HOro u
CIICIMATIbHBIX BHJOB TOIUIUB, UCKYCCTBEHHOTO T'a3000pa3HOr0 M JKUJIKOTO TOIUIMBA, MOJIYIPOIYKTOB
XUMHUUYECKOH MPOMBIIUICHHOCTH, Macell U JIPYTUX MPOIYKTOB He(TernepepaOboTKH; B3aUMOCBSI3U MEKIY
HAYYHBIMU HCCIICIOBAHUSMH U MIPOCKTHPOBAHUEM.
O0beM y4eOHO TN CHUNIHHBI:

Ounas popwma:

Bunpl yaeOHOI paboThI B 3auerHbIx B akanem.
eIMHUIAX qacax
OO01mas TPyI0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
AYIHTOPHBIE 3aHITHS: 1,0 36
Jlexuu (JIek) 1,0 36
[TpaxTnueckue 3anstus (113) - -
Camocronitesannasi padora (CP): 1,0 36
Bua konTpoJs: 3a4er / 3k3aMeH 1,0 JK3aMeH
(36)

IpakTuxku (b2)

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«Y4yeOHas1 npakTuka. [IpakTHka 1o nojy4eHuo nepBUYHbIX NPoGecCHOHATBHBIX YMEHHH 1
HaBbIKOB» (B2.Y.1)

Henap AMCHUIVIMHBI — TOJYYCHUE CTYIACHTAMH OOIIWX IMPEJICTaBICHUA 00 OCHOBHBIX BHIAaX
MTOJIMMEPOB W TIOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTEpPHAIOB Ha WX OCHOBE, 3HAKOMCTBO C XUMHYECKOM
TEXHOJIOTUEH WX TOJYYCHHs, a TaKKe MOJydeHHE MEePBUYHBIX MPOPECCHOHATBFHBIX YMCHUH W HABBIKOB
MTyTEM CaAMOCTOSITEIIFHOTO TBOPYECKOTO BBITIOJTHEHHS 3a/1a4, TIOCTABICHHBIX TPOTPAMMON TPAKTHUKH.

B pe3yabTaTe H3yyeHUs QMCHUNIMHBI 00yYAIOIIMIACS 10 MporpaMMe 0aKajaaBpuaTa J0JI/KeH

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmmnereHusaImMu:

CMOCOOHOCTBIO HCIIOJIB30BaTh NMpaBUIIa TEXHHUKH O€30MacHOCTH, TMPOM3BOJCTBEHHOW CAHUTApWH,
MOKapHOW O€30MacHOCTH W HOPMBI  OXpaHbl TpyJda, H3MEpATh U  OICHUBATh IapameTphl
MIPOU3BOJICTBEHHOTO MHKpPOKJIMMAaTa, YPOBHS 3allbUICHHOCTH W 3ara3oBaHHOCTH, IIymMa, W BHOpaiuu,
ocerieHHoCcTH padounx mect (ITK-5);

CIOCOOHOCTHIO  HAJAXKWBaTh, HACTpAMBaTh W OCYIICCTBISATH IPOBEPKY OOOpYIOBaHUS W
nporpammubix cpeacts (ITK-6);

CIOCOOHOCTBIO TIPOBOJUTH AHAIHM3 ChIPhs, MaTEPUATIOB M TOTOBOWM IPOIYKIIUH, OCYIICCTBIISTH
oleHKy pe3ynbratoB ananuza (ITK-10);

CMOCOOHOCTHIO TUIAHUPOBATh U MTPOBOJUTH (DU3UUECKUE U XUMHUECKUE IKCTICPUMEHTBI, IPOBOIUTH
00pabOTKy MX Pe3yJbTaTOB U OLICHUBATh IMOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bl U YCTAHABJIMBATH I'PAHHIIBI
WX MPUMEHEHUS, MPUMEHSATh METOJIbl MAaTEMAaTHYECKOTO aHau3a U MOJCIMPOBAHUS, TECOPETHUECKOTO U
sKcrepuMenTanbHoro uccnenoanus (I1K-16);

TOTOBHOCTBEO MCIIOJIB30BaTh 3HAHUE CBOMCTB XMMHUYECKUX DJIEMEHTOB, COCJMHEHUI I MaTepHajIoB
Ha WX OCHOBE JIJIsI pelIeHus 3a1a4 npodeccuonansHoi aesteaproct (ITK-18);

TOTOBHOCTHIO MCIOJIB30BaTh 3HAHUSI OCHOBHBIX (PU3MUECKUX TEOPUM ISl PEIICHHs] BO3HUKAIOUIUX
(buznuecKkux 3a7ad, CaMOCTOATEIHHOTO MPHOOPETeHNsT PU3NIECKUX 3HAHUM, IS TIOHUMAHHSI IPUHITUTIOB
paboTel MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJSIIMX 32 MPEeibl KOMIETEHTHOCTH KOHKPETHOTO
nanpasnenus (ITK-19);

TOTOBHOCTBIO M3Y4aTh HAYYHO-TEXHUYECKYI0 WH(OPMAIIMIO, OTEUECTBEHHBIH U 3apyOEKHBIN OMBIT
o Tematuke uccienosanus (ITK-20).

3namu:

OCHOBHBIE KJIACCHI OPTaHUYECKHUX COCTUHEHMIA,

OCHOBHBIE CIIOCOOBI M TEXHOJOTUYECKHE MapaMeTphbl MPOU3BOJCTBA M/WIN CUHTE3a OPraHUYECKUX
COCIVHEHUN.

Ymemn:

OTIPEJIeNIAThH KIIACC M Ha3HAYEHUE OPTaHUYECKOTO COeIMHEHUS 0 (hopMyIie U IO BUTY.
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Braoemw:

KOMIUIEKCOM TI€pBOHAYAIBHBIX 3HAHUA M TIPEACTaBIEHUH 00 oOpraHu3aluy IPOU3BOJICTBA
Pa3IMYHbIX OPraHUYECKUX COECUHEHMI;

HaBbIKaMU U3JIOKEHUS TOJYYEHHBIX 3HAHUM B BUJIE OTYETA O MPOXOXKIACHUM MPAKTUKH, OIMCAHUS
UCXOJHBIX MAaTE€pUaAJIOB, TEXHOJIOTMUYECKON CXEMbl IPOU3BOJACTBA, KOHTPOJISI KadyecTBa I'OTOBOM
IIPOJTYKIIMH.

3.Kpartkoe coaepxxanue IuCUMIIHHBI:

VY4eOHast mpakTUKa IPOBOIUTCS B 4 cemecTpe B (hopMe TEOPETHUECKHIX 3aHATHIA U SKCKYPCHH.

1. O3HakoMIIeHHE C UCTOpUEH NPOM3BOJCTBA W/WIHM TMEpepadOTKH OPraHMYECKHX COCAMHEHUH,
UCXOJHBIMU IPOAYKTAMU JJIs1 UX MTOTY4EHUS.

Opranuyeckue BeELIECTBA M HMX MECTO B MCTOpPUM 4ejoBeuecTBa. llepcrekTUBBI pa3BUTHUS
(GyHKIMOHATBHBIX MAaTEPUAIIOB HAa KX OCHOBE.

[locemienne TeMaTHYECKUX SKCIIO3ULIUN MY3€€B U BBICTABOK.

2. Iocemenue OEHCTBYIOMUX MPEIIPUITHI MO MPOU3BOJICTBY WIH NepepaboTKe MPOMEKYTOUHBIX
MIPOJTyKTOB.

O3HakOMJIEHHME C OCHOBHBIMM TEXHOJOTMYECKHMMM CTaJusSIMU M CHOCOOaMHM NPOU3BOJCTBA
OpraHMYECKUX COEAMHEHUN, CBOMICTBAMM MU3/1EIHI U 001aCTAMU UX IPUMEHEHHUSL.

3. O3HakoMJIeHHE C TIEePCIEeKTUBHBIMA HAaYYHBIMH pa3pabOoTKaMH B OOJACTH CO3MaHUS W
MIPUMEHEHHS] HOBBIX OPraHMYECKHX COEAUHEHMH pa3iauyHoro HasHaueHus. [locemieHue HaydHBIX
nmaboparopuii kKadeap u 3HAKOMCTBO C OpraHU3aIMe paboThl B UCCIEA0BATEIbCKOM JTa0opaToOpuH.

4. TlogroToBka OT4€Ta O MPOXOXKACHUH Y4EOHOU MPAKTHKHU.

TpeGoBanusi, mpeabsABIsSEMble K HAMCAHUIO U MPEACTABICHUIO OTYETA.

KoHnkpeTHoe coaepkanne yueOHOM MPaKTUKH OINpeNesieTcs C Y4ETOM BO3MOXHOCTEN U HHTEPECOB
Kadeapbl, OpraHu3yroulei NpakTuKy, U MPUHUMAIOIIEH OpraHu3alum.

O0bem yuyeOHOM NpakTHKH (0OYHASA U 3209HasA GOPMBI):

o B 3averneix | B akamgem.
Buapr yue6HO#M paboThI

eMHUTIAX gacax
OO0uiasi Tpy10€eMKOCTb IUCHUIIIHHBI M0 Y4eOHOMY IJIAHY 3,0 108
CamocrositesabHas padora (CP) 3,0 108
CamocTOsITeNIbHOE TOJIYYEHHUE U OCBOCHUE 3HAHMM, YMEHUU 3.0 108

1 HAaBBIKOB B COOTBECTCTBUU C HpOFpaMMOﬁ

Bujx nTOroBoro KOHTpOJISA: 3a4eT ¢ OLEHKOM — —

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IIpousBoacTBeHHas NpakTuka. [lpakTHka Mo MoJIy4YeHu 0 Npo¢ecCHOHAIbHBIX YMEHUI U
ONbITA NPO(hecCHOHATLHOM AesiTeJIbHOCTH (TexHosiornveckas)» (b2.1I1.1)

Leap DpakTHKM — TPAKTHYECKOE M3YYCHHE TEXHOJOTMYECKMX IUKIOB IPOU3BOJICTBA
OpPraHMYEeCKUX COCIMHEHUI W MaTepHalioB Ha HMX OCHOBE, CTPYKTYPHI MPEINPHITUS, METOJIOB H
0COOCHHOCTEH YNpaBliCHHsT TPOW3BOJCTBEHHBIM mporeccoM. PopmupoBanue y oOydaromierocs
CIIOCOOHOCTH BOCIIPOU3BOIUTH TEXHOJIOTUYECKUE MPOIECCHI TPOU3BOACTBA OPraHUYECKUX COSAMHEHUN 1
MaTepHaloB Ha HX OCHOBE, B COOTBETCTBHH C PETJIAMEHTOM.

B pe3yibTaTe N3y4eHusi AMCHUIIMHBI CTY/ICHT J0JIKEH:

Obnadams crnepyromiuMu npogheccuonanrvnvimu (I1IK) komnereHusaMu:

CMOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJISITH TEXHOJOTHYECKUH IPOLECC B COOTBETCTBHU C
periaMeHTOM M HCIONb30BaTh TEXHUYECKHE CpEACTBA Ui M3MEpPEHHMs OCHOBHBIX IapaMeTpoB
TEXHOJIOTMYECKOT0 MPOIIecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

TOTOBHOCTBIO IIPUMEHSATh aHAJUTUYECKHE M YHCICHHbIE METOJbl PEIIEHUs MOCTaBJICHHBIX 3ajad,
UCIOJb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTMH, MPOBOJUTH 00pabOTKy HH(OpMAIUU C
UCIOJBb30BAHMEM MPUKIAJHBIX HPOTPAMMHBIX CpPEIACTB cdepbl Npo(PecCHOHATBHON AeATENbHOCTH,
UCIOJb30BaTh CETEBble KOMIBIOTEPHBIE TEXHOJIOTMM M 0a3bl JaHHBIX B CBOEH MpodeccnoHaIbHON
001acTH, MaKeThl NMPHUKIAAHBIX MPOrpaMM JUIsl pacueTa TEXHOJIOIMYECKHX MapaMeTpoB 000pyHOBaHMS
(IIK-2);
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TOTOBHOCTBIO HCIOJB30BaTh HOPMATHBHBIE JOKYMEHTBI 10 KauyeCTBY, CTaHAApPTH3AIUU U
cepTu(UKAMKA TPOIYKTOB ¥ W3ACTUH, 3JIEMEHTHl HJKOHOMHUYECKOTO aHallu3a B MPAKTUYCCKOM
nestensuoctH (I1K-3);

CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHUS TPU pa3paboTKe TEXHOTOTUISCKUX
MIPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEJICTBA M TEXHOJOTHU C YU4ETOM 3KOJOTHYECKHX MOCIEJACTBUN UX
npumenenus (I1K-4);

CIIOCOOHOCTBIO HWCIOJIb30BaTh MpaBUIa TEXHUKH OE30MacHOCTH, MPOU3BOJICTBEHHOW CaHUTApUH,
MOKapHOUW  OE30MacHOCTH ¥ HOPMBI OXPaHBI TpyJa, U3MEPSATh W  OICHUBATH IapaMeTPhI
MTPOU3BOJICTBEHHOTO MHKpPOKIMMATa, YPOBHS 3allbUICHHOCTH W 3ara30BaHHOCTH, IIIyMa, W BHOpAIIHH,
ocBeleHHocTH padounx mect (I1K-5);

CIIOCOOHOCTBIO HAJaXWBaTh, HACTPAaWBaTh W OCYIIECCTBISATH IPOBEPKY OOOpYIOBaHUS U
nporpammubix cpeacts (ITK-6);

CIIOCOOHOCTBIO TIPOBEPSTH TEXHUYECKOE COCTOSTHUE, OPraHU30BhIBATh MPOPIIIAKTHYECKUE OCMOTPHI
Y TeKYIIHA PEeMOHT 000pYI0BaHMs, TOTOBUTh 000PY/IOBaHNE K PEMOHTY U MPUHUMATH 000pYI0BaHUE U3
pemonra (ITK-7);

TOTOBHOCTBIO K OCBOCHHIO M SKCILTyaTal[ii BHOBL BBOIUMOT0 00opymnoBanus (ITK-8);

CMOCOOHOCTBIO  aHAIM3UPOBATh TEXHUUYECKYIO JOKYMEHTAIHMIO, TMOAOUpaTh 000pyldoBaHUE,
TOTOBHTH 3asBKU Ha NMPHOOpeTeHne u peMoHT obopynosanus (ITK-9);

CIIOCOOHOCTBIO TPOBOJUTH AHAIHM3 CBHIPhS, MATEPUAIOB M TOTOBOH IMPOIYKIIHH, OCYIICCTBIISTH
oreHKy pe3ynbpratoB ananusa (ITK-10);

CIIOCOOHOCTBIO BBISBIISITh W YCTPAHATH OTKIOHEHHS OT PEKUMOB PAOOTHI TEXHOJIOTHYECKOTO
000pyI0BaHUS U MapaMeTPOB TexHOIorndYeckoro mpomecca (IMTK-11);

CIIOCOOHOCTBIO IUIAHUPOBATH U MPOBOJUTH (PU3UICCKHE U XUMUYECCKHE YKCIICPUMEHTBI, TIPOBOIUTH
00pabOTKy HX Pe3y/IbTaTOB M OIICHUBATH MOTPEITHOCTH, BBIJIBUTATh TUTIOTE36l U YCTAHABIIUBATH TPAHUIIBI
WX TPUMEHEHUS, IPUMEHSATh METOJIbl MAaTEeMAaTHYCCKOTO aHAJM3a WU MOJCITHPOBAHUS, TCOPETUICCKOTO U
sKcriepuMenTanbHoro uccienoanus (I1K-16);

TOTOBHOCTHIO IPOBOJAUTH CTAHJAPTHBIE U CEPTU(PUKALIMOHHBIE UCTIBITAHUS MaTepUasIoB, U3JIEIUNA U
texnosiornyeckux mpoueccos (ITK-17);

TOTOBHOCTBIO HCIOJI30BATh 3HAHHWE CBOMCTB XMMUYECKUX AJIEMEHTOB, COCIMHEHUI U MaTeprasoB
Ha WX OCHOBE IS pelIeHus 3a1au nmpodeccronansHoi aesreiapaoctr (ITK-18);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI OCHOBHBIX (PU3MUECKUX TEOPHUH AJISl PElIeHUs BO3HUKAIOIIUX
¢buznueckux 3aga4d, CaMOCTOATEIbHOTO NMPHOOPETeHUs PU3NUECKUX 3HAHUM, U1 TIOHUMaHUsI IPUHIUIIOB
paboTel IpUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOJSAIIMX 32 MpPEleibl KOMIETEHTHOCTH KOHKPETHOTO
nanpasienus (ITK-19);

TOTOBHOCTBIO M3Yy4aTh Hay4YHO-TEXHUYECKYI0 MH(OPMAIMIO, OTEUECTBEHHBIN U 3apyOEKHBII OMBIT
o temaruke ucciaempoBanus (ITK-20).

3namo:

TEXHOJIOTUYECKHE IPOLIECCHl M OCHOBHOE TEXHOJOTHMYECKOe OO0OpYAOBaHME, MCIIOJNb3yeMOE B
MIPOU3BOJICTBE OPraHMUECKUX COSAMHEHUN U MaTepHalloB Ha UX OCHOBE;

OCHOBHBIC TPHUHIMIBIL, METOAbI M (POpPMBI KOHTPOJISI TEXHOJIOTMYECKOTO IpoIlecca U KadecTBa
IIPOAYKLIMH;

OCHOBHBIC HOPMATUBHBIE JOKYMEHTHI MO CTaHAAPTU3ALUN U CePTUDHUKALUK MPOTYKIIUH PEAPUITHIA
IO TIPOU3BOJICTBY MOHOMEPOB, MOJUMEPOB U MAaTEPHAIIOB Ha UX OCHOBE;

MpaBWJIa TEXHUKH 0€30MaCHOCTH U MPOU3BOJCTBEHHONW CaHUTAPHUM; OPTaHU3AIUOHHYIO CTPYKTYPY
MPEeANPUATHS.

Ymemy:

WCIOJIb30BaTh TEXHUYECKHE CPENICTBA JJISi U3MEPEHHUs OCHOBHBIX MAPaMETPOB TEXHOJOTHYECKOTO
Mpolecca, CBOUCTB ChIPhS U MPOAYKIIUHU MPEANPUATHN OPraHUYECKOTO MPOQHIIS;

aHAIM3UPOBATh TEXHUYECKYI0 JTOKYMEHTAIMIO, pealM30BbIBaTh Ha MpaKTUKe TpeOOBaHUS
HOPMAaTHUBHOM TIOKyMEHTAIUH.

Braoemy:

METO/IaMU TPOEKTUPOBAHUS TEXHOJIOTUYECKUX JIMHUHU, MOA00pa TEXHOIOTUYECKOTO 000pYI0OBAHUS
Y YIIPaBJICHUS TEXHOJOTUYECKHMH MPOIIecCaMu MPOU3BOICTBA;

CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATh TEXHOJOTMYECKUH TMPOLIECC B COOTBETCTBUH C
perJIaMeHTOM.
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KpaTkoe conep:kanue NpoM3BOJACTBEHHONH NPAKTHKH:

IIpousBoicTBEHHAs IPAKTUKA COCTOUT U3 JBYX 3TaIlOB!

03HAaKOMJIEHHE C TEXHOJIOTUSMU OPraHUYECKUX IPOU3BOJICTB;

IIPAKTUYECKOE OCBOEHUE TEXHOJOTMYECKMX IPOLECCOB U METOJ0B MX KOHTPOJISI Ha KOHKPETHOM
MPEANPUATHH 110 IPOU3BOACTBY OPraHMUECKUX BELECTB (MHANBUYaIbHOE 3a/1aHUE).

a) O3HaKOMJIEHHE C TEXHOJIOTUSMHU IPOU3BOJICTB IPOIYKTOB TOHKOTO OPraHUYECKOIO CHUHTE3a
OCYIIECTBIISICTCS B BUAE SKCKYPCHHM Ha MPEeNnpUsATHs COOTBETCTBYIomiero mnpoduis. Ilpu nocemenuu
NPENPUSATHS. U O3HAKOMIIEHHH C €ro JEATEIbHOCTHIO, OOYYaIOMIMICs JOJDKEH YCBOUTH MaTepuall,
HEOOXOAUMBIH 7151 TOATOTOBKU OTYETA IO TMPAKTHKE.

OTuer o NpakTUKE BKIIOYAET:

- ICTOPUYECKYIO CIIPABKY O MPEANPUATUY;

- HOMEHKJIaTYpPY BBIIIYCKaeMOM IPOAYKIUH;

- BUJIbl M1 HOPMBI pacxojia CbIpbEBbIX MAaTEPHUAJIOB;

- OIIMCaHUE OCHOBHBIX TEXHOJIOTMYECKHUX MEePEEsIOB MIPOU3BO/ICTBA;

- METOAbI U OPMBI KOHTPOJISI TEXHOJIOTMUECKUX MPOIECCOB;

- MEpOIpUSTHUS TO YCTPAHEHUIO OTKJIOHEHUHN (HapyleHUH) pPEeXUMHBIX MapamMeTpoB pPabOThI
000py/10BaHUS U TEXHOJIOTUYECKUX ITPOLIECCOB.

0) [IpakTHueckoe OCBOEHHME TEXHOJIOTMYECKHX IPOLECCOB Ha KOHKPETHOM MpeanpUsTUU
0OyyaroUuiicss OCYIIECTBIIIET B COOTBETCTBUU C WHJAMBUIYaIbHBIM 33JaHUEM IO MPAKTUKE, KOTOPOE
BKJIFOYAET:

- U3y4EeHHE aCCOPTUMEHTA BBIITyCKaeMOW MPOIYKIIMH, UX BUJIOB U MApOK;

- tpeboBanuss ['OCT P u papyroil HOpMaTUBHOM JOKYMEHTAllMM K KayecTBY BBITYCKaeMOM
TIPOJIYKLIH;

- U3y4EeHHE ChIPbEBBIX MATEPHAJIOB U METO/I0B BXOJTHOTO KOHTPOJIS;

- M3y4YeHHE MapaMeTpoB TEXHOJOTHYECKOTo IMpolecca, MPEeIyCMOTPEHHBIX B perjamMeHTe, u
METOJIOB €r0 KOHTPOJIS;

- noapoOHOE OmMcaHue BUAA M TUNA OOOPYNOBAHUSA JUI OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOTUYECKOTO MPOLIECCa;

- TEXHUKY 0€30M1aCHOCTHU U JeUCTBUS pabovero nepcoHana npu Ype3BbIYaiiHbIX CUTYyaI[UAX.

[Ipy BBINOJHEHWN WHAWBUAYAIBHOTO 3aJaHUS CTYAEHT JOJDKEH cOOpaTh CBEAEHUS IO CTPYKTYpe
IPENPUATHS, METOAAM YIIPABICHUsI, CUCTEME CObITAa TOTOBOW MPOIYKIIHH.

O0beM Npou3BOACTBEHHON NPAKTUKY (0YHAS , 32049HasA (POPMBI):

. B 3auetHbIX | B akanmewm.
Buna yueOHoii padoThl
EIMHUALL. yacax

O0mas Tpy10eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY ILIaHY 3,0 108
CamocrositesbHas padora (CP): 3,0 108
[locemienne mnpeanpusATHA MO MPOU3BOJACTBY MPOIYKTOB 10 36
TOHKOT'O OPraHMYeCKOr0 CHHTE3a '

PaGota Ha npeanpuaTHN 0 HHAUBUAYAILHOMY 33/1aHUIO 15 54
[ToaroroBka u caya oT4yeTa MO MPAKTHKE 0,5 18
Bua uTOroBOro KOHTpPOJIsi: 3a4eT ¢ OleHKOM - -

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIITHHBI
«IIpenauniiomuast npakruka» (b2.11.2)

Iesb MpakTHKH — 3aKpeIJICHUE TEOPETUUECKUX 3HAHUIN M MPAKTUYECKUX HABBIKOB, MOJyYEHHBIX B
nporecce oOydeHHs IO Mporpamme OakanaBpuara; MPUOOpPETeHHE MPAKTHUECKOro OMbITa paboThl C
UCTOYHUKAMU HAyYHO-TEXHHUUYECKOM HWH(POpPMAILMK, OIbITa IIOCTAHOBKM U BBINOJHEHUS HAy4YHO-
HCCIIEIOBATENIbCKUX W MPOEKTHBIX 3a/lad; OBJIAJCHUE METOJOJIOTHEeH UM MeToJaMu 00paboTKu
pe3yibTaToOB HCCIeoBaHUs; cOOp, MOArOTOBKAa M aHalIM3 MaTepuajoB IO TEMAaTUKE BBITYCKHOMN
KBAJTM(PUKAIIMOHHON pabOTHI.

B pe3yJjbTaTe NpoxoxkIeHUs1 NPeINIJIOMHON NPAKTHKH CTYIEHT J0JIKeH:

Obnadams crnepyromumu npodeccuonanbubiMe (ITK) komnerenmsamu:
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CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJIATH TEXHOJOTMYECKUH MPOLECC B COOTBETCTBUU C
periIaMeHTOM M HCIONb30BaTh TEXHMYECKHE CPEACTBA Ui M3MEPEHHs OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOT0 MpOolLecca, CBOMCTB chIpbst U npoaykiuu (ITK-1);

TOTOBHOCTBIO IIPUMEHSTh aHATUTUYECKHE M YHCICHHBIE METObI PEIICHHs MOCTaBJICHHBIX 3aiad,
UCIOJBb30BaTh COBPEMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJIOTHH, MPOBOJUTH 00pabOTKy HH(pOpMAIUHU C
WCIOJb30BAHMEM MPUKIAJHBIX HPOTPAMMHBIX CPEACTB cdepsl NPo(PecCHOHATBHON AeATEeIHHOCTH,
UCTOJIb30BaTh CETEBbIE KOMIBIOTEPHBIC TEXHOJOTUM M 0a3bl JaHHBIX B CBOEH NpodecCHOHaTbHON
001acTH, TMaKeThl MPHUKIAIHBIX MPOTPaMM Ul pacdeTa TEXHOJOTHYECKHX IMapaMeTpoB 00OPYHAOBAHHS
(IIK-2);

CIOCOOHOCTBIO PUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHHS TP pa3padOTKE TEXHOJIOTHYECKIX
MPOIIECCOB, BEIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJIOTUU C YYETOM SKOJIOTHUECKUX MOCIEACTBHNA MX
npumenenus (ITK-4);

CIOCOOHOCTBIO HCIIOJIB30BaTh NpPaBWIIa TEXHUKH O€30MacHOCTH, MPOM3BOJCTBEHHOW CAHUTApPUH,
MOKapHOW  O€30TMacHOCTH W HOPMBI  OXpaHbl TpyJa, M3MEPATh W OICHUBATh IapamMeTphl
MIPOU3BOJICTBEHHOTO MHKpPOKJIMMAaTa, YPOBHS 3allbLICHHOCTH W 3ara3oBaHHOCTH, IIymMa, W BHOpamuw,
ocBenieHHoCcTH padounx mect (ITK-5);

CIOCOOHOCTBIO HAJlA)KWBATh, HACTPAWBaThb W OCYIIECTBIATH IPOBEPKY OOOpYIOBaHUS W
nporpammubix cpenacts (ITK-6);

CTIIOCOOHOCTBIO TIPOBEPSATH TEXHUIECKOE COCTOSIHUE, OPTraHU30BBIBATH IPOPHIAKTHIECKUE OCMOTPHI
Y TEKYIIUH peMOHT 000pyIOBaHHS, TOTOBHTH 00OPYIOBaHHE K PEMOHTY M IIPUHAMATh 000PYAOBaHUE U3
pemonra (ITK-7);

CMOCOOHOCTBIO  aHAIM3UPOBATh TEXHHUYECKYI0 JOKYMEHTAIMIO, MOAOUpaTh 000pyIOBaHHE,
TOTOBWTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

CTIIOCOOHOCTBIO TIPOBOJUTH AHAIHM3 CHIPhS, MaTEPHAIOB M TOTOBOW TPOIYKIIUH, OCYIIECTBIISTH
oreHKy pe3ynbpratoB ananusa (ITK-10);

CIIOCOOHOCTBIO BBISIBIISITh U YCTPAHATH OTKIOHEHHUS OT PEKUMOB PaOOThl TEXHOJOTHYECKOIO
000pyI0BaHUs U IMapaMeTpoB TexHosorndeckoro mporecca (ITK-11);

CIOCOOHOCTBIO IITAHUPOBATH U MPOBOJAUTH (PU3NUECKHE U XUMUYECKHE IKCIEPUMEHTHI, TIPOBOIUTH
00paboTKy UX pe3ylIbTaTOB U OLICHUBATh MOTPEUTHOCTH, BBIIBUTaTh TUIIOTE3bl U yCTaHABIMBAThH I'PAHUIIBI
WX TPUMEHEHUs, IPUMEHATh METOJIbl MAaTeMAaTUYECKOT0 aHalu3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U
sKcriepuMeHTanbHoro uccienoanus (I1K-16);

TOTOBHOCTBIO IIPOBOJAUTH CTAHJAPTHBIE U CEPTU(PUKALIMOHHBIC UCTIBITAHUS MaTepUasIoB, U3JIEIUHA U
texunosiornyeckux mnpoueccon (ITK-17);

TOTOBHOCTBIO HCII0JI30BATh 3HAHHWE CBOMCTB XMMUYECKUX AJIEMEHTOB, COCMHEHUN U MaTepHuasoB
Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccruonansHoi aesreiapaoctr (ITK-18);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI OCHOBHBIX (PU3MUECKUX TEOPHUH AJIsi PElICHUs BO3HUKAIOIIUX
(buznueckux 3aga4d, cCaMOCTOSTEIbHOTO MPUOOPETeHUs (PU3NUECKUX 3HAHUM, ISl HOHUMAaHUs IPUHIUIIOB
paboThel MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOJSIIMX 32 MPEeibl KOMIETEHTHOCTH KOHKPETHOTO
nanpasienus (ITK-19);

TOTOBHOCTBIO M3Y4aTh HAYYHO-TEXHUYECKYI0 MH(OPMAIIMIO, OTEUECTBEHHBIN U 3apyOEIKHBIN OIBIT
o temaruke ucciaempoBanus (ITK-20).

3namu:

OCHOBBI OpPraHu3alliy U METOA0JIOTHI0 HAYYHBIX UCCIIeI0BAaHU;

COBpEMEHHbIE Hay4YHbI€ KOHIIETIIIUU B 00JaCTH OPTraHUYECKUX BEIIECTB;

CTPYKTYpy M METOJbl YIPABJICHUS COBPEMEHHBIM IPOU3BOJACTBOM TOHKOTO OPIraHUYECKOTO
CHHTE3A.

Ymemn:

paboTaTh ¢ Hay4yHBIMH TEKCTaMH, MOJIb30BAaThCS HAYYHO-CIPABOYHBIM ammapaToM, OGOpMIISThH
pe3yNnbTaThl HAYYHBIX UCCIIEAOBAHMIA,

UCIOJb30BaTh IOJIyYEHHbIE TEOPETUYECKHE 3HAHHs Ui OCYLIECTBICHHS TEXHOJOTHYECKOTO
nporecca B COOTBETCTBUH C PETJIaMEHTOM;

UCIOJb30BaTh TEXHUYECKHE CPEACTBA JUI U3MEPEHHs] OCHOBHBIX IapaMETPOB TEXHOJIOTMYECKOTO
nporiecca, CBOMCTB ChIPbs M MPOAYKIIUH;

MPUMEHITh aHAIUTUYECKHE U YHCICHHBIE METOMbI PEIICHHUs MOCTABJICHHBIX 3a/1a4, UCIOIb30BaTh
COBpEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTHH, MPOBOJUTH 00pabOTKy MH(pOPMAIMH C UCHOJIb30BAHUEM
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MPUKIIAJHBIX TPOTPAMMHBIX CPEICTB cepbl MPOPEecCHOHATHHON eSTeNbHOCTH, UCIOIb30BATh CETEBbIC
KOMIBIOTEPHBIE TEXHOJOTHH U 0a3bl JaHHBIX B CBOEH Mpo]eccCHoHaNbHOM 006J1aCcTH, TaKeThl PUKIATHBIX
IporpamMM Jyisi pacdera TEXHOJIOTHYECKHX ITapaMeTpoB 000pyI0BaHHUS.

Braoemns:

HaBBIKAMH CaMOCTOSATEIBHON HAayYHO-UCCIIEA0BATEIBCKON NESITEIBHOCTH, Pa0OThl ¢ HCTOYHUKAMU
Hay4yHOH nHpOpMaImH, pedhepupoBaHus HAYUYHBIX MyOIUKALNT;

CIOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHHS TP pa3paboTKe TEXHOJIOTUIECKUX
MIPOIIECCOB, BEIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJIOTUU C YYETOM JKOJIOTUYECKUX MOCIEACTBUI UX
MPUMEHEHHS;

HaBBIKAMH IJIAHUPOBAHUS M MPOBEIACHUS (PU3MUYECKUX M XUMUYECKUX IKCIIEPUMEHTOB, MTPOBEACHUS
00pabOTKM UX PE3yIBTATOB U OIICHKH TIOTPEITHOCTH.

KpaTkoe conep:kanue npeyiunioMHOM NPAKTHKH

Temaruka npeIUIIIOMHON NPAaKTUKU CTYJIEHTOB OakajaBpuaTa ONIPENENIAETCS TEMaTHUKOM HX
BBIITYCKHON KBaJIM(PUKAIIMOHHON pabOThl M MOXET IPOBOJUTHCA B HAYYHO-HCCIIEIOBATEIBCKOM HIIU
MPOEKTHOM (opMare (Ipu BHINOJIHEHUH HAyYHO-UCCIEA0BATEIbCKON WIIM PacueTHO-IIPOEKTHON pabOThI
COOTBETCTBEHHO).

[IpenaumiioMHasi NpakTUKa CTYJIEHTOB, BBINOJHSIOUIMX HAyYHO-UCCIEA0BATEIbCKYIO paboTy,
MIPOXOJIUT B HAyYHBIX JIADOpATOPHUSAX, TEXHOJIOTMUYECKUX IMOAPA3JCICHUAX, HHOOPMAIIMOHHBIX LIEHTPaX
Hay4HO-HCCIIEA0BATEIHCKOM OpraHu3alui Win B JabopaTopusx Beiyckawomier kadenpst PXTY um. /I,
N. MenpaeneeBa. CTyAeHTBI 3HAKOMSTCS C TEKyIIeH paboToi 1abopaTopru, OCBAaMBAIOT METOJIBI CHHTE3a
MOJIMMEPHBIX MaTepUaNOB, IPOBOASIT OTAEIbHbIE (PU3MKO-XUMUYECKUE U TEXHOJOTUYECKUE UCIIBITAaHUS,
MPUOOPETAIOT HaBBIKM TOHCKA HAyyHO-TEXHHMYECKOW HH(popMauuu u paboTel ¢ 0a3amMu J1aHHBIX,
y4acTBYIOT B 00paboTKe pe3yIbTaTOB UCCIEIOBAHUS U MOATOTOBKH UX K MYOJUKAIIUH.

[IpennumioMHasi MpakTHKa CTYJICHTOB, BBIMOJHSAIOIIUX PACYETHO-MIPOEKTHYIO BBIMYCKHYIO
KBIM(UKAIIMOHHYIO paboTy, NPOXOAUT B TMPOMU3BOJCTBEHHBIX II€XaX M TEXHUYECKUX OTAeNax
MPOMBIIITIEHHOTO mpeAnpusatus. CTyleHThl 3HAKOMSATCS CO CTPYKTYpPOM NpeanpusaTusi, HOPMAaTUBHO-
TEXHOJIOTUYECKOW JTOKyMEHTAIlMel, perjiaMeHTaMu MPOU3BOJCTBA, M3y4alOT CHUCTEMY MEHEIKMEHTa U
KauecTBa mpoAaykuuu. OCHOBHOE BHUMAaHHE YAENAETCS MPaKTUYECKUM BoOMpocaM (YHKIIMOHHPOBAHUS
TEXHOJIOTUYECKUX JIMHUM MPOU3BOJCTBA NPOAYKIMH, MpodIeMaM JWarHOCTUKKA Opaka TOTOBOM
NPONYKIMM W MEPONPHUATHSAM 10 €ro YCTPAaHEHHWIO, BOMpPOCaM HWHTEHCHU(PHUKAIUU  pabOThI
TEIJIOTEXHUYECKUX arperaros.

Bo Bpems mpoxoxAeHNs NPeAIUIUIOMHON MPAaKTUKU CTYIEHThI COOMPAIOT MaTepuabl IO TEMaTUKE
BBINTYCKHON KBaJIM(PUKAIIMOHHOM pabOThl, aHAIU3UPYIOT UX, HAMEYAIOT OCHOBHBIE HAIIPABIICHUS U 3a/1a4H
paboThl, BEIPabaTHIBAIOT METOI0JIOTHIO PEIICHHUS ATUX 3a/a4.

O0beM npeyIMIIOMHON NPAKTUKHA (04YHAs, 3204HAasi GOpMBbI):

B
B
. 3a4ETHBIX
Buner yue6HOI paboTh aKajeM.
eIMHHIIAX
yacax
O0masi Tpy10eMKOCTh NPAKTHKH MO Y4eOHOMY 90 324
ILUIAHY '
CamocrositesbHas padora (CP) 9,0 324
Bux KOHTpOJISA: 3a4eT ¢ OLeHKOH — —

AHHOTanus padoyel nporpammsl Aucuuiinabl «Hayuno-uccienosareansckas padora» (b2.H.1)

Lesnb HAYYHO-UCCITETOBATENBCKOI PadoThl — GopMUpOBaHKE TPOPECCHOHATBHBIX KOMITCTEHITHI
MOCPEJICTBOM IIJIAHUPOBAHUS M OCYIIECTBJICHUS SKCICPUMEHTAIBHON JEATCILHOCTH Ha OCHOBAaHHUH
W3YUYEHHBIX JUCIUIUIMH, B TOM YHCJIC CIICIIHATbHBIX, © CAMOCTOSTEIIBHO U3YUeHHOU HHPOPMAITUH.

B pe3yabrare n3yyeHusi TUCHUTLUIMHBI CTYAEHT J0JI)KEH:

Obnaoams crnenyromumu npogeccuonanvuvimu (I1IK) kommnereHusamMu:

CMOCOOHOCTBIO TUTAHUPOBATh M MIPOBOIUTH (DPU3UUECKUE U XUMHUECKHE IKCIIEPUMEHTBI, IPOBOIUTH
00pabOTKy MX PE3yJbTaTOB U OLICHUBATh MOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bl U YCTAHABIMBATH I'PAHHIIBI
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UX MPUMEHEHUs, IPUMEHATh METO/Ibl MaTEMATUYECKOT0 aHaIN3a U MOJAEIUPOBAHUS, TEOPETUUECKOTO U
sKcrniepuMenTaibHoro uccienoanus (I1K-16);

TOTOBHOCTBIO MIPOBOJMTH CTAHAAPTHBIC U CEPTU(UKAIIMOHHBIC UCTIBITAHHUS MATEPUAJIOB, U3ACIHNA U
TexHosornueckux npoueccos (I1K-17);

TFOTOBHOCTBIO HCII0JIb30BATh 3HAHNWE CBOMCTB XMMUYECKUX AJIEMEHTOB, COCJUHEHUN U MaTepHasoB
Ha UX OCHOBE JIJIsI pelIeHus 3aa4 npodeccuonanbHoi nesirenapnocty ([1K-18);

TOTOBHOCTBIO HMCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MYECKHX TCOPHI Ui PELICHHUS BO3HUKAIOIIMX
(bU3NIeCKUX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpeTeHUsT (GU3NIECKUX 3HAHHM, IJIs1 MOHUMAaHUS PUHIUIIOB
paboThl TPUOOPOB U YCTPOWCTB, B TOM YHMCIIE BBIXOAALINX 3a MPEAETbl KOMIIETEHTHOCTH KOHKPETHOTO
Hanpasnenus ([1K-19);

TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYIO MH(OPMAIINIO, OTEYECTBEHHBIH M 3apyOe)KHBIH OTIBIT
no Tematuke uccienosanus (I1K-20).

3namu:

MOPSIIOK OpraHu3allid, IJIAaHUPOBAaHUS U TPOBEIEHUS HAYYHO-HCCIENI0BAaTENbCKUX padoT C
HCII0JIb30BAHMEM [MOCIIEHUX HAyYHO-TEXHUYECKUX JOCTHMKEHHM B OOJACTH TOHKOTO OPraHWYecKoro
CUHTE3a;

TEOPETUYECKUE OCHOBBI IMOJTYYEHHS] U MPUMEHEHHE HOBBIX MPOJYKTOB TOHKOTO OPraHMYECKOIo
CUHTE3a;

METO/Jbl M TOJXOAbl IO OILIEHKE CBOWCTB M XapaKTEPUCTHUK HOBBIX MPOIYKTOB TOHKOTO
OpraHMYEeCcKOro CHHTE3a.

Ymems:

OCYILIECTBIISATh TMOUCK, O00pabOTKYy M aHalIM3 HayYHO-TEXHUYECKOW HHPOpMAIUU MO MpodUiIo
BBITIOJIHSAAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

paboTaTh Ha COBpEMEHHBIX MPUOOPaX U yCTAHOBKAX, OPraHU30BbIBATh MPOBEACHNE SKCIIEPUMEHTOB
Y UCHBITAaHUH, IPOBOJUTH UX 0OPaOOTKY M aHAJIM3UPOBATh PE3YJIbTaThI;

IIPUMEHSATh TEOPETUYECKUE 3HAHUS, TIOTyYCHHBIE TIPU U3YYEHUU €CTECTBECHHO-HAYYHbBIX IUCLIUIUINH
JUI HHTEPIPETAlUH SKCIIEPUMEHTAIBHBIX TaHHBIX.

Braoems:

HaBbIKaMM OOpAIlleHHUs C HAaydHOM M TEXHUYECKOH JUTEpaTypoll M BBICTPAUBAHHE JIOTMYECKHX
B3aMMOCBSI3€1 MEKY PA3IMYHBIMU JIUTEPATyPHBIMUA HCTOUYHUKAMU;

HaBBIKAMU IIOCTPOCHHUs IPUYHMHHO-CIEACTBEHHBIX CBA3CH MEKIY OKCIEPUMEHTAIbHBIMH U
TEOPETUYECKUMU JaHHBIMH.

Kparkoe cogep:kanue AUCHUHUILIMHBI:

B npouecce ocBOeHUs AUCHUIIMHBI O0Y4arOIUICS 10JIKEH OATOTOBUTh U IPEACTAaBUTh K 3aIllUTe
Hay4yHO-MccrenoBarenabckyto padoty (HUP), BeINOIHEHHYI0 HA COBPEMEHHOM YPOBHE Pa3BUTHSI HAYKH U
TEXHUKU ¥ COOTBETCTBYIOIYIO BBIOPAaHHOMY HalpaBJICHUIO OJrOTOBKU U IIporpaMme 00y4YeHHUs.

B npencrasiennoi k 3amure HUP nomkHBI NOMy4YUTh pa3sBUTUE 3HAHUSA U HABBIKH, IIOJY4YCHHBIE
oOyyJaromumcsi Ipu OCBOCHMM IpPOTrpamMMbl OakanaBpuaTa, B TOM YHCJIE MPU U3YYEHHM CIELHUaTIbHBIX
mucuuiuinH. Ilpencrasnennas k 3amure HUP noipkHa conepxaTh OCHOBHBIE TEOPETUUECKUE TIOJIOKEHUS,
HKCIIEPUMEHTANIbHbIE PE3y/IbTaThl, IPAKTUYECKUE JOCTUKEHUS U BBIBOBI 110 padoTe.

O0beM Hay4YHO-HCCIIe1I0BATEIbCKOM PadoThI:

B 3aueTHBIX

. B akanem.
eIUHHLIAX
Buabl yueOHoii padoThI 1 11 yacax
O0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4e0HOMY IVIaHY 3,0 108
AyIuTOpHBbIE 3aHATHS 3,0 108

CamocrositenbHas padora (CP) - -

Bua uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOU - -
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I'ocynapcrBennas uroroBasi arrecrauus (b3)

AHHOTauus padoyeii nporpaMmmsbl AucuuIUIMHBI «['ocynapcTBenHast uToropas arrecrauus» (b3)

Leas rocylapcTBeHHOl  MTOroBOW  aTTecTallMd — OOBEKTHBHAs  OICHKA  YPOBHA
c(OPMHUPOBAHHOCTH OOILIEKYIBTYPHBIX, 00IIENPO()ECCHOHAIBHBIX U MPO(ECCHOHANBHBIX KOMIETEHIIHHA
BBIITYCKHHKA YHHBEPCHUTETA, €T0 TOTOBHOCTHU K BBIIOJHEHHIO MPO(ECCHOHATBHBIX 3a/1a4.

BbImycKkHUK, OCBOMBIIME TporpaMmy OakamaBpuara, JOJDKEH 00JanaTh  CIEAYIOIIUMHU
001IeKYJILTYPHBIMH KOMIIETEHIUSIMM:

CIOCOOHOCTBIO  HWCHOJNB30BAaTh  OCHOBBI  (uimocodckux  3Hammid g GopMUpoBaHUS
MUpoBo33peHdeckoit nozuiuu (OK-1);

CIOCOOHOCTBIO AHAJIM3UPOBATH OCHOBHBIC OSTAllbl M 3aKOHOMEPHOCTH HCTOPHUYECKOTO Pa3BUTHS
obrectBa i hopmupoBaHus rpaxaanckoi mosuiuu (OK-2);

CMOCOOHOCTBIO  WCHOJB30BaTh OCHOBBI OKOHOMHYECKMX 3HAaHWH B  Pa3lMYHBIX cdepax
xu3ueaestensHoctn (OK-3);

CIIOCOOHOCTBIO HCII0JIb30BATh OCHOBBI ITPABOBBIX 3HAHUM B pa3InyHbIX cepax nesrenbHocT (OK-
4);

CMOCOOHOCTHI0 K KOMMYHHKAIIMU B YCTHOM M NMUCHMEHHOW (pOpMax Ha PYCCKOM M HHOCTPAHHOM
SI3BIKaX JUIS PEHICHUS 3a]1a4 MEeXKIMYHOCTHOTO U MEKKYIbTypHOTO B3aumoeiicteus (OK-5);

CTIOCOOHOCTBIO paboOTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPHHHUMATH COIMAIbHBIE, ITHUYECKHUE,
KOH(peccHOHaNbHbIC U KyabTypHbIe pasimudus (OK-6);

CIIOCOOHOCTRIO K caMOOpraHu3aiiu u camoodpasosanuto (OK-7);

CTIIOCOOHOCTBIO MCIOJIB30BATh METOJBI U HHCTPYMEHTHI (PM3UUECKON KYIbTYPHI JJIsI 00ECTICUeHHSI
MOJIHOIIEHHOH CONMaIbHOM 1 nipodeccrona bHoi aesteaproctu (OK-8);

CTIIOCOOHOCTBIO HCIOJIB30BATh MPUEMBl OKa3aHHUs MEPBOW TIOMOIIHM, METOJbI 3allUTHl B YCIOBHUSX
ype3BbIUaiiabix cutyanmii (OK-9).

BbimyckHMK, OCBOMBIIMI mporpaMmy OakanaBpuara, JOJDKEH 00JajaTh — CIEAYIOIIUMU
o0menpodeccuoOHAIbHBIMM KOMIIETEHIMSIMHU:

CIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUINH
B mpodeccronansHoi aestensHoctu (OIMK-1);

TOTOBHOCTBIO ~ HUCMOJIb30BaTh  3HAHHA O COBPEMEHHOM  (M3MUYECKOW  KapTUHE  MHUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHM BELIECTBA JJIi MOHMMAHUS OKPYXKAIOIIEro
Mupa u sBirenuit npupoasl (OI1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAaHUS O CTPOCHUHM BELIECTBA, IPHUPOJE XUMUYECKOH CBA3M B
pasMYHBIX KJIACCaX XWMHUYECKUX COEIUHEHUH ISl NOHUMaHMs CBOMCTB MaTepualoB W MeXaHHU3Ma
XUMHYECKHX ITPOIIECCOB, POTEKAOIIUX B Okpyx)atomeM mupe (OI1K-3);

BJIQJICHUEM TOHMMAHUS CYHNIHOCTH M 3HaueHWs HH(QOpManuu B pPa3BUTHUU COBPEMEHHOTO
MH(GOPMAIIMOHHOTO OOLIECTBAa, OCO3HAHUS ONACHOCTH M YrpO3bl, BO3HHMKAIOIIUX B 3TOM IIpoliecce,
CIOCOOHOCTBIO COOJIIOJIATh OCHOBHBbIE TpeOOBaHMS HH(POPMAIMOHHONW O0€30MacHOCTH, B TOM YHCIE
3aIUThl TocyaapcTBenHoi TaiiHbl (OITK-4);

BJIaJICHMEM OCHOBHBIMU METOJAaMH, CIIOCOOAMHU U CPEACTBAMU MOJYUYEHUs, XpPaHEHUs, IiepepabOTKH
uH(opMaIHu, HaBbIKAMU PabOThI C KOMITBIOTEPOM KakK CpeIcTBOM yrpasieHus nHdopmanueii (OITK-5);

BJIaJICHUEM OCHOBHBIMH METOJAMHU 3alllUThl IMPOU3BOJICTBEHHOTO II€pCOHANAa U HACEIEeHUs OT
BO3MOXHBIX MTOCJIECTBUI aBapuii, katactpod, cruxuitabix oexctuii (OITK-6).

BbInmyckHMK, OCBOMBIIMI Nporpammy OakajgaBpuaTa, TOJDKEH oOsafaTe mpogeccHOHAIbHBIMH
KOMIIETEHIIUSIMH, COOTBETCTBYIOUIMMM BHJAAM HNPOPEeCCHOHATBHONW JEsITEeIbHOCTH, Ha KOTOpbIE
OpUEHTHPOBaHa IporpamMma OakajiaBpHara:

CMOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJIATH TEXHOJOTMUECKUH MpOLecC B COOTBETCTBUU C
periaMeHTOM M HCIONb30BaTh TEXHUYECKHE CpEACTBA Ui M3MEpPEHHMs OCHOBHBIX IapaMeTpoB
TEXHOJIOTHYECKOT0 MPOIIecca, CBOUCTB ChIpbs U npoaykuuu (I[TK-1);

TOTOBHOCTBIO NIPUMEHSTh aHATUTUYECKHE M YHMCICHHbIE METObI pElICHHs MOCTaBIEHHBIX 3ajad,
UCIOJb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTHH, MPOBOJUTH 00pabOTKy HH(OpMAIUU C
UCIOJb30BAHUEM MPUKIAJHBIX HPOTPAMMHBIX CpPEACTB cdepbl MPoPecCHOHATBLHON JeATeNbHOCTH,
UCIOJIb30BaTh CETEBble KOMIBIOTEPHBIE TEXHOJOTUM M 0a3bl JaHHBIX B CBOEH NpodeccHoHaIbHON
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o0nacTH, MaKkeThl MPHUKIATHBIX MPOTPaMM JUIsl pacdyeTa TEXHOJOTHUYECKUX MapaMeTpoB 000PYIOBAHUS
(I1K-2);

TOTOBHOCTBIO HCIOJB30BaTh HOPMATHBHBIC JOKYMEHTHI TI0 KAadeCTBY, CTaHIAPTU3AIUUA U
cepTu(UKAIMM TPOIYKTOB M W3ACTUH, 3JIEMEHTHl HKOHOMHUYECKOTO aHaliu3a B MPAKTHYECKOU
nestensaoctH (I1K-3);

CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHUE PEUICHUS TPU pa3paboTKe TEXHOIOTUISCKUX
MIPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEJICTBA U TEXHOJOTHUU C YUETOM IKOJOTHUYECKUX MOCICACTBUN HX
npumenenus (I1K-4);

CIIOCOOHOCTBIO HUCIOJH30BaTh MPaBUIa TEXHUKH O€30TIACHOCTH, MPOW3BOJCTBEHHOW CaHUTAPUH,
MOKapHOUW  OE30MacCHOCTH ¥ HOPMBI OXPaHBI TpyJa, U3MEPSATh W  OICHUBATH IapaMeTPhI
MIPOM3BOJICTBEHHOTO MHKPOKIMMAaTa, YPOBHS 3allbUICHHOCTH WM 3ara30BaHHOCTH, IIyMa, W BHOparww,
ocBenieHHoCTH padounx mect (ITK-5);

CIIOCOOHOCTBIO HAJQKWBaTh, HACTPAaWBaTh W OCYIIECTBISATh IPOBEPKY OOOpYIOBaHUS U
nporpammubix cpenacts (ITK-6);

CIIOCOOHOCTBIO TTPOBEPSATH TEXHUYIECKOE COCTOSHUE, OPraHU30BhIBATH TPO(MUIAKTHICCKHE OCMOTPBI
Y TeKYIIHA PeMOHT 000pyI0BaHMsI, TOTOBUTH 000PYIOBaHUE K PEMOHTY M MIPUHUMATL 000PYIOBaHUEC U3
pemonra (ITK-7);

TOTOBHOCTBIO K OCBOCHHIO M SKCIUTyaTal[ii BHOBL BBOIUMOT0 00opynoBanus (ITK-8);

CIIOCOOHOCTBIO  QHAJM3UPOBATh TEXHUYECKYIO JIOKYMEHTAIMIO, TIOJI0MpaTh OO0OpYIOBaHHE,
TOTOBWTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

CIIOCOOHOCTBIO TPOBOJUTH AHAIHM3 CHIPhS, MATEPUAIOB M TOTOBOH IMPOJIYKIIHH, OCYIIECTBIIATH
oreHKy pe3ynbpratoB ananuza (ITK-10);

CIIOCOOHOCTBIO BBISBIISITh M YCTPAHATH OTKIOHEHHS OT PEKHUMOB PAOOTHI TEXHOJIOTHUECKOTO
000pyI0BaHUS U MapaMeTpOB TexHoorndeckoro mporecca (IK-11);

CIIOCOOHOCTBIO IUIAHUPOBATH U MIPOBOJINUTH (PU3UICCKHE U XUMHUYCCKHE YKCIICPUMEHTHI, POBOHUTH
00paboTKy UX pe3ylIbTaTOB U OLICHUBATh MOTPEUIHOCTH, BBIIBUTaTh TUIIOTE3bl U YCTaHABIMBAThH I'PAHUIIBI
UX MPUMEHEHUs, IPUMEHATh METOJIbl MAaTeMAaTUYECKOT0 aHallu3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U
sKcriepuMenTanbaoro uccieaoanus (I1K-16);

TOTOBHOCTHIO IIPOBOJAUTH CTAHJAPTHBIE M CEPTU(PUKALIMOHHBIE UCTIBITAHUS MaTepUasIoB, U3JIEIHNA U
texunosiornyeckux mpoueccos (ITK-17);

TOTOBHOCTBIO HCIIOJI30BATh 3HAHHWE CBOMCTB XMMUYECKUX AJIEMEHTOB, COCMHEHUN U MaTepruasoB
Ha MX OCHOBE IS pelleHus 3a1au npodeccruonansHoi aesreiapaoctr (ITK-18);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI OCHOBHBIX (PU3MUECKUX TEOPHUH AJIsl PElICHUs BO3ZHUKAIOIIUX
¢buznueckux 3agad, CaMOCTOATEIbHOTO MPHOOPETeHUs PU3NUECKUX 3HAHUM, U TIOHUMaHUsI IPUHIIUIIOB
paboTel PUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJSAIIMX 32 MpPeleibl KOMIETEHTHOCTH KOHKPETHOTO
nanpasienus (ITK-19);

TOTOBHOCTBIO M3Y4aTh HAYYHO-TEXHUYECKYIO MH(OPMAIIMIO, OTEYECTBEHHBIM U 3apyOEKHBIN OIBIT
o temaruke ucciaempoBanus (ITK-20).

3aBepiaromM dTanoM oO0ydeHuss 1o HampaBieHuto mnoarotoBku 18.03.01 Xwumunueckas
TeXHOJOTHUs, MPouito «TeXHOJIOTUsI TOHKOTO OPraHMYEeCKOrO CHHTE3a» SIBISETCS 3allliTa BBITYCKHOM
KBaTM(UKAITMOHHON pabOTHI OakamaBpa.

B pesynbrare mpoxokIIeHUS TOCYJapCTBEHHON UTOTOBOM aTTECTallMM (BBIMIOJHEHHS BBITYCKHOM
KBaJIM(DUKAIIMOHHOM pabOThI) CTYACHT JOJIKEH:

3namo:

MOPSIIOK OpraHu3alliy, IJIAaHUPOBAaHUS U TPOBENEHUS HAYYHO-HCCIENOBATENbCKUX padoT ¢
MCIOJIb30BaHMEM MOCIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHUI B TaHHOM 001acTH;

(U3UKO-XMMHUYECKHE OCHOBHI CHHTE3a MOJIMMEPOB U IPUMEHSATH ATH 3HAHUSI Ha MTPAKTHKE;

OCHOBHBIE TpeOOBaHUs K TMPEACTAaBICHUIO PE3YyJIbTaTOB IPOBEIEHHOTO HCCIEIOBAaHUS B BHJIE
Hay4YHOTO OTYETa, CTAThU WU JOKJIA/a.

Ymemn:

CaMOCTOSITENILHO BBISBIISATH MEPCIICKTHBHBIC HAMPABICHUSI HAYIHBIX UCCIIE0BaHUI, 000CHOBHIBATh
aKTyallbHOCTh, ~ TEOPETHYECKYID M  TPAKTUYECKYHD  3HAYUMOCTh  MPOOJEeMBI,  MPOBOJIUTH
AKCMIEPUMEHTATIbHBIC UCCIIEeIOBAHUS, aHATTM3UPOBATh U MHTEPIIPETUPOBATH MOJIyYEHHBIC PE3YIbTATHL;

OCYILIECTBIISITh TOUCK, O0OpaOOTKYy W aHalW3 Hay4YHO-TEeXHUYECKOW HHPOpMAIMH TIO TeMe
BBITIOJTHSIEMOU pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;
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paboTaTh Ha COBPEMEHHBIX NPUOOPaX, OPraHU30BBHIBATH IPOBEJCHUE HKCIEPHUMEHTOB U
UCIBITAHUH, IPOBOJUTH UX 00pabOTKY U aHAIM3UPOBAThH PE3YIILTATHI.

Braoemw:

METOJIOJOTHEN U METOJMKON NMPOBEAEHUSI HAYYHBIX HMCCIECIOBAHUN; HABBIKAMH CaMOCTOSTEIbHOU
HAyYHOH M UCCIIE0BATEIILCKOM PabOTHI;

HaBbIKAMHU pabOThl B KOJUICKTHBE, IUIAHUPOBAaTh M OPraHU30BBIBATH KOJUIEKTHBHBIC HAy4HBIC
HCCIIEIOBAHMUS; OBJIAZICBaTh COBPEMEHHBIMU METOJAaMHU HCCIIECJOBAHMUS M aHalIM3a IOCTaBJIEHHBIX
pooeM;

CIOCOOHOCTBIO pelaTh IMOCTABJICHHBIE 3a/1a4M, WCIOJNB3ysd YMECHHS M HaBBIKM B OpPraHU3aLUU
Hay4YHO-MCCJIEI0BATENbCKUX U TEXHOJIOTUYECKUX PadoT.

KpaTkoe conep:kanue rocyiapcTBeHHOI HTOrOBOM aTTecTalluM:

locynapcTBeHHass MTOTOBasi arrecTanus OOyYalomUXcss B (QOpPME 3alIUThl  BBITYCKHON
kBamuukanmoHHoi pabdotel (BKP) mpoBoguTcss rocymapcTBEHHON SK3aMEHAIIMOHHON KOMECCHEH
(I'9K).

3amuTa BBITYCKHON KBaIU(pUKAMOHHON paboThl sIBisieTCs 00sS3aTelbHOM MPOLETypOi UTOrOBOM
roCy/lapCTBEHHOW aTTeCTallMM CTYACHTOB BBICHIMX Y4Y€OHBIX 3aBEJCHHI, 3aBepIIarolnX OOydyeHHE 0
HaIpaBJICHUIO MOATOTOBKM OakanaBpuara. OHa MpPOBOAWUTCS MyOIMYHO Ha OTKphHITOM 3acemanun ['OK
COTJIaCHO YTBEP)KJIECHHOMY JIEKaHATOM I'pauKy, Ha KOTOPOM MOT'YT IPUCYTCTBOBAThH BCE JKEJAIOLIHE.

Martepuainsl, IpeaCTaBIsIEMblE K 3alUTE:

- BBIITyCKHAas KBaJTU(pUKaMOHHAs paboTa (MOsSCHUTENbHAS 3aIllHCKa);

- 3aaHne Ha BeinoaHeHue BKP;

- oT3bIB pykoBouTena BKP;

- penensus Ha BKP;

- Ipe3eHTalus (pa3aaToyHblid MaTepra), HOAMUCaHHAs] PYKOBOIUTENEM;

- TIOKJIaJ.

B 3amaum ['DK BXoAsST BBIBICHHE TMOATOTOBIEHHOCTH CTyJEGHTa K MpodeccHoHaIbHOM
NEeSITEeIbHOCTH U MIPUHSITHE PEIIEHUsI O BOBMOKHOCTH MPUCBOCHUS €My KBATH(PUKAIINK «OaKaIaBpy».

Pemenune o mpuCyXJIeHUU BBIMTYCKHUKY KBaIU(PUKAIMU «OakalaBp» MPUHUMAETCA Ha 3acelaHuu
I'DOK mpocTeiM OOJBIIMHCTBOM IMPH OTKPHITOM TOJOCOBAaHWM YJEHOB KOMHCCHM Ha OCHOBAHHH
pe3ylnbTaTOB WTOTOBBIX HCIBITAHUN. Pe3ynbTaThl ONPENENSIOTCS OLEHKAMHM «OTIMYHO», «XOPOILIOY»,
«YZOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

OOyuaromuiics UMeeT MpaBo MOAATh B ANEIUISIUOHHYI0 KOMUCCHIO aleUIIIUI0 O HapyLIEHUH, 110
€ro MHEHHIO, YCTAHOBJIEHHOM IIPOLIETYPhI 3aIUThI

O0bem rocy1apcTBeHHOI UTOrOBOM aTTECTAIUM.

l'ocynapcTBeHHass UTOroBasi arTecTalusl NPOXOAUT B 8 ceMecTpe Ha 0a3e 3HAHUMN, MOJYYEHHBIX
CTyJICHTaMH TPU HW3YYCHHHM IucUMIUIMH HampaBiaeHus 18.03.01 Xwumudeckas TEXHOJOTHS MPOQHIIH
«TexHonorus TOHKOrO OPraHuYECKOrO CUHTE3a.

KonTponps 3HaHMi 0O0ydarommuxcsi, MOJYYEHHBIX IPH OCBOCHUU OCHOBHOW 00pa3zoBaTENbHOI
MIPOrPaMMBI, OCYILIECTBISETCS B (DOPME 3alIUThI BHITYCKHOW KBaNU(UKALMOHHONW paObOThl U MPUCBOCHUS
KBaTM(UKAIIMHT «OaKajaBpy.

B B
. 3a4eTHBIX

Bunsl yaeOHOM paboThI R — aKaJeM.

qacax
OO0mas Tpyr0eMKOCTh NPAKTHKH IO y4eOHOMY 6.0 216

MJIaHy

CamocrositesbHas padora (CP) 6,0 216
Brimonnenue, Hanucanue u opopmienue BKP 6,0 216

Bua konTpoJs: 3amura BKP - -
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®akyabTatuBbl (PT)

AHHOTanusA padoyeil NPOrpaMMbl AU CHUIIIMHBI
«IlepeBox HayuHO-TexHHYecKOi uTeparypbD (PT/.1)

Heas jucHMUIMHBI - 1puoOpereHue oOyyaromuMmucs oOmeld, KOMMYHHUKaTHBHOH U
npodecCHOHANBPHOW KOMIIETEHIIMH, YPOBEHb KOTOPHIX HA OTAEIBHBIX OSTamax s3bIKOBOW IOATOTOBKH
MO3BOJISICT ~ BBIMOJIHATH ~ PA3JIMYHBIE BHUABI NPOPECCHOHATBLHO OPHUEHTHPOBAHHOTO TEpeBOJa B
IIPOU3BOJICTBEHHON U HAyYHOU JCATEIBHOCTH.

B pe3yibTaTe H3yueHUs! AMCHUIUIMHBI CTY/IEHT J0JIKEH:

Obaaoams crienyromumu oowexyrvmyprovimu (OK) KoMITeTeHIUsAMU:

CIOCOOHOCTHI0 K KOMMYHHKALIMU B YCTHOM M NMUCHMEHHOW (pOpMax Ha PYCCKOM M HHOCTPAHHOM
SI3BIKAX JUIS PELICHUS 3a]1a4 MEeXKIMYHOCTHOTO U MEXKYIbTYpHOTO B3aumoenctus (OK-5).

3nams:

OCHOBHBIE CITIOCOOBI IOCTH)KEHHUSI SKBUBAJICHTHOCTH B TIEPEBO/IE;

OCHOBHBIE ITPHEMBI TIEPEBOA;

SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIUU SI3bIKA KaK CHCTEMBI;

JOCTaTOYHOE ISl BBIIOJHEHHS TEPEBOJa KOJIMUYECTBO JICKCHUECKUX €IUHHII, (Pa3eoIoTU3MOB, B
TOM YHCJIE COI[MATBHBIX TEPMUHOB U JITHTBOCTPAHOBEAUECKIX PEATHH.

Ymemo:

MIPUMEHSTH OCHOBHBIC TIPUEMBI TIEPEBO/IA;

OCYIIECTBIISITh THCEMEHHBIH TIEPEBOJ C COONIOIEHMEM HOPM JIGKCHYECKON SKBHBAJIECHTHOCTH,
COOITIOJICHHEM TPaMMAaTHIECKUX, CHHTAKCHYECKHX M CTHIIMCTHYECKUX HOPM;

0QOPMIISTH TEKCT MEPEBOIa B KOMITBIOTEPHOM TEKCTOBOM PEAAKTOPE;

OCYIIECTBIISITH TIEPEBOJI C COONIOJICHHEM HOPM JIEKCHYECKOH AKBUBAICHTHOCTH, COOJIOJCHUEM
rpaMMaTHYEeCKHX, CHHTAaKCHUECKUX W CTHIUCTHYECKHX HOPM TEKCTa IepeBoJa M TEMITOPAITHHBIX
XapaKTEePUCTUK UCXOJIHOTO TEKCTa.

Braoemy:

METOJUKON TPEANepeBOYECKOTO aHalM3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY BOCIPHUSITHIO
HCXOJHOTO BBICKA3bIBAHUS,

METOJUKON MOATOTOBKH K BBIIIOJIHEHUIO MEPEBOJIA, BKIIOYAsl MOUCK MHPOPMAIMKU B CIIPABOYHOM,
CHeIHaIbHOM JIUTEpaType U KOMIBIOTEPHBIX CETSIX;

OCHOBAaMU CHUCTEMbI COKpPAIICHHOHN MepeBOYECKOM 3aITMCH MPHU BBIOJHEHUU NIEPEBO/IA;

OCHOBHO1 MHOSI3bIYHOM TEPMUHOJIOTHEN CTIEIUaIbHOCTH;

OCHOBaMU pe(epupoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI 110 CHEIHATBHOCTH.

KpaTkoe cogep:kaHue TUCHUILINHBI:

Beenenue. I[Ipenmer u ponps mepeBoja B COBpeMeHHOM oOimiectBe. Pa3nnyHble BUJIBI MEpEeBOJA.
3aaun 1 MECTO Kypca B MOArOTOBKe OakajgaBpa TEXHUKH U TEXHOJOTHH.

Moayas 1.

1.1. CpaBHeHue MOpAIKa CIOB B AHIJHMICKOM U PYCCKOM mpemioxkeHusx. IlepeBox mpoctoro
MTOBECTBOBATENILHOTO MPEATIOKEHUS HACTOAIIET0, OyIyIIEro U MpoIIeIIero BpeMeHH .

Oco0OeHHOCTH TepeBo/ia BOMPOCHUTEIBHBIX M OTPUIATENBHBIX MPEATOKEHUH B Pa3IUYHBIX
BpEMeEHax.

1.2 TlepeBoa mpemioxenuid Bo BpemeHax Indefinite, Continuous. UTteHue u mepeBoja IO TeMe
"Xumus".

Moayas 2.

2.1. IlepeBox npeanoxenuii Bo Bpemenax rpynm Perfect, Perfect

Continuous (yTBepauTenbHBIC, BOIPOCHTEIbHBIE M OTpHULATENbHbIe (opmbl). OcoOeHHOCTH
yIoTpeOIeHHs BCIOMOTaTEeNIbHBIX IJ1aroJoB.

2.2 IlepeBoJ cTpajaTeabHOro 3a0ra. TpyaHble Cilydau MepeBojia CTpagaTeabHOro 3ajora.

Urtenue u mnepeBoj TeKcToB mo Teme "Hayka u HayuHble MeToAbl". AKTHMBH3aLUS JIEKCUKU
MIPOYUTAHHBIX TEKCTOB.

2.3. [lepeBo MpUIATOYHBIX MPEATOKEHUH.

[Tpunarounble moJyiexanue.

[Ipunarounblie ckazyeMsble.

[Ipunarounsle onpeenuTeNbHbIE.
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HpI/I,Z[aTO‘IHBIe OGCTOSITGJIBCTBCHHLIG, NPpUAATOYHBIC JOMMOJHUTCIILHEIC.

2.4. Tunsl YCIOBHBIX MPEUIOKEHUH, TpaBUiIa 1 0COOEHHOCTH UX MEPEBOAA.

[IpakTika nepeBoja Ha mpuMepax TeKcToB o Xumuu, /[. 1. Menoeneese, nayke u mexnHonio2uu.
2.5. [lepeBo npeyiokKEHUM ¢ y4ETOM IIpaBuJjia coriiacoBanus BpemeH. [Ipsimast 1 KocBeHHas peyb.

2.6. PaznuaHbie BapuaHTHI IEPEBOIA CYIIECTBUTEIHHOTO B IPEIIOKEHUH.
2.7. MoalibHbIE T1aroJibl 1 0COOCHHOCTH MX TIEPEBO/IA.

PazButne HaBbIKOB nepeBoia o Teme "Hayka 3aBTpaiinero aus".

2.8. CnennanbHas TepMuHosorus o teme "Jlabopatopus".

2.9. Cokpamenns. OcoOeHHOCTH HX MepeBoaa. Pa3BuTre HaBBHIKOB MEPeBOa Ha MPUMEPE TEKCTOB

no teme "Jlaboparopusi, U3MEpEHUs: B XUMHUH'".
Moayas 3.
3.1. Henuuneie hopmbl r1arosia.

Wudunntus (HeonpeneneHHas ¢opma riarona). Ponp nHQUHUTHBA B PEUIOKEHUH M BapUAHTHI

IepeBoJia Ha pycCKui A3bIK. [Ipryactus u repynaui.
3.2. npuHUTHBHBIE 0OOPOTHI.

O6opot gomnosiHeHHEe ¢ UHPUHUTUBOM. BapuaHThl epeBojia Ha pycCKUi SA3bIK. TepMHUHOJIOTHS 1O

teMe "CoBpeMEHHBIE TEXHOIOTHH".

3.3. O6opoT noiexaiiee ¢ *HOUHUTUBOM. Pa3nuuHbIe BapuaHThI IepeBO/Ia.

Tepmunonorus no teme "Xumuueckas TEXHOIOTHA".

3.4. IlepeBoa MpUYIaCTHBIX 0OOPOTOB.

AGcComoTHBIN MpuyacTHEIH OGOPOT U BapUAHTHI IEPEBO/IA.

PasButHe HaBBIKOB nepeBoa 1Mo Teme "XruMHudecKkast TEXHOJIOTHs .
O0bem yueOHOH TMCHUIINHBI:

Ounas dopma:

Bcero 1 cemectp 2 ceMecTp
Bupr yue6HOM paboThI Bz3au. | Bakan. | B3au. | Bakag. | B3au. | Bakaxn.
el yacax el. yacax ell. qyacax
Oomas TPYA0EMKOCTh
AUCHUILUIAHBL 1O  y4eOHOMY 4.0 144 2,0 712 2,0 12
IUIAHY
AYIUTOPHBIC 3AHSATHSI: 1,78 64 0,89 32 0,89 32
Jlexuunu (Jlek) - - - - - -
[Ipaktuueckue 3ausarus (113) 1,78 64 0,89 32 0,89 32
JlabopaTtopusbie 3ansatus (J1ab) - - - - - -
CamocTrosiTebHasA padora 299 80 111 40 111 40
(CP): H H H
CamocTosTensHOe U3yueHue 229 80 111 40 111 40
pasnenoB JUCIUTLTHBI ' ' '
Bua konTpoJisi: 3aueT/3K3aMeH - - - - - -
3aoynas Gopma:
Bcero 1 cemectp 2 ceMecTp
Bunp! yaeGHOM paboThI B3ay. | Bakan. | B3au. | Bakan. | B3au. | Bakan
el yacax ell. qacax ell. qacax

Oo0masn TPYAOEMKOCTh
AUCHUILUIMHBI MO0  y4eOHOMY 4.0 144 2,0 12 2,0 72
ILUIAHY
AyIMTOPHBIC 3AHATHS: 0,44 16 0,22 8 0,22 8
Jlexruu (JIek) - - - - - -
[TpakTuaeckue 3anstus (I113) 0,44 16 0,22 8 0,22 8
Jlaboparopusbie 3aHsaTus (J1ab) - - - - - -
%11}‘)‘,’”‘””‘“"“” padora | 4 5q 128 1,78 64 1,78 64
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CamocTosTenpHOe U3y4eHue 2,22 80 111 40 111 40
pa3/ieoB JUCHUIUINHBI
Bujx KoHTpOJISA: IK3aMeH 3auer 3auer 3auer
0,22 0,11 0,11
(8) 4) 4)

AHHOTanus padoyel NPOrpaMMbl M CHHUILIMHBI
«I'paxkpanckas 3a10UTa B Ype3BblYaiiHbIX cuTtyauusax» (PT/.2)

Henp nMCHMNUIMHBI - MOATOTOBUTH CTYAEHTAa K OCMBICICHHBIM IPAKTHYECKUM JEHCTBUSAM IO
o0ecrieyeHnI0 CBOEH 0€30MacHOCTH W 3alIUThl B YCIIOBUSX BO3HWKHOBEHHS YPE3BBIYANHON CHTyalluu
MIPUPOIHOT0, TEXHOTEHHOTO ¥ BOEHHOI'O XapakTepa.

B pesyabTaTe ndyueHusi AMCUMIJIMHBI CTYAEHT J0JI/KEH:

Obaaoams criienyromumu oowexkyromyprovimu (OK) KoMIeTeHIsImMu:

CIIOCOOHOCTBIO MCHOJIb30BaTh MPUEMBl OKa3aHUs MEPBOM MOMOINIH, METOJbl 3aIllUTHl B YCIOBU X
ype3BbrYaiiHbIX cutyanuii (OK-9).

3nams:

XapaKTEPUCTUKU NPHUPOJIHBIX OEICTBUN, TEXHOTCHHBIX aBapuil M KaracTpo( Ha pajualiMoHHO,
XUMUYECKH U OMOJIOTMYECKHU OTMACHBIX 00BEKTaxX, Mopaxaronye (pakTopsl IPYrux OMacCHOCTEH;

OCHOBBI BO3JIEHCTBHS OMACHBIX ()aKTOPOB UPE3BBIYANHBIX CUTyallMil Ha 4elIOBEKa U MPHUPOJHYIO
cpeny, AOMYCTUMBbIE TPeIeNIbHbIE KPUTEPUH HETATUBHOTO BO3JICHCTBUS;

Mepbl 0€30MacHOro MOBENEHUs MpU MpeObIBAHMU B paiioHaX (30HAX) MOKapoB, PaIUOAKTHBHOTIO,
XMUMHYECKOTO U OMOJIOTMYECKOTO 3arps3HEHNUS;

CHOCOOBI M Cpe/ICTBA 3alllUThl YEIOBEKa OT BO3JEHCTBUS MOPaXKAIOUINX (PAKTOPOB Upe3BbIYaMHBIX
CUTYaIi IPUPOJTHOTO, TEXHOT€HHOTO U BOGHHOTO XapaKTepa.

Ymemo:

MCIOJIb30BAaTh CPEACTBA 3aIIUTHl OPTaHOB JBbIXAaHWUS M KOXKHU, MEIUIIMHCKHE JJIS CaMO3allMThl U
OKa3aHHUs OMOIIH JIPYTUM JIIOJISIM;

MPUMEHSITh NEPBUYHBIE CpEACTBA MOXKAPOTYLICHUS s JIOKAIM3allUM M TYIICHUS ToXKapa,
BO3HUKIIIETO B ayAUTOpHUH (1abopaTtopun);

OKa3bIBaTh ce0€ M IPYrUM MOCTPAJaBIIMM MEAMIIMHCKYIO TOMOIIbL C UCIOJIb30BAHUEM TaOeIbHBIX
Y TIOJIPYYHBIX METUIIUTHCKUX CPEJICTB.

Braoemy:

npuéMamM TPOBEACHHUSI YAaCTUYHOW CaHUTApHON 0OpabOTKM NpU BBIXOJE U3 palioHa (30HBI)
PaMO0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUS (3apaXKeHus);

Croco06aMu U TEXHOJIOTUSIMU 3aIUTHI B YPE3BBIYANHBIX CUTYALIUSX.

KpaTkoe coaep:kaHue 1 CUMILIMHBIL.

1. OmacHocTu npupoaHoro xapakrepa. CTuxuiiHple OeICTBUS, ABICHUS IPUPOAbI Pa3pyIIUTEIbLHOM
CWJIBI - 3€MIICTPSICEHUS, HABOJHEHMsI, CeJIeBble IMOTOKH, OINOJ3HU, CHEXHbIE 3aHOCBHI, H3BEP)KEHUE
BYJIKAHOB, 00BaJIbl, 3aCyXH, yparaHsl, OypH, MOKaphbl.

2. OmacHOCTM TEXHOTEHHOTO XapakTtepa. ABapuu M KaTacTpodbl Ha paJAMALUOHHO OMACHOM
00BeKTe, XUMHUYECKH OMNACHOM OOBEeKTe, OHOJOrMYecKd OIMAacCHOM OOBEKTe; Ha TPaHCIOPTE
(>KeTe3HOIOPOKHOM,  aBTOMOOWJIBHOM, PEYHOM, AaBUAIMOHHOM); Ha THAPOCOOPYXKEHHUSIX; Ha
KOMMYHAJIbHBIX CHCTEMaX >KU3HE0OeceueHusl.

3. OnacHocTH BOEHHOTO Xapaktepa. [IpumeHeHHE OpYXHS MacCOBOrO MOpaXeHUS (SIEPHOTO,
XMUMHYECKOTO, OMOJIOTHMYECKOTO0), OOBIYHBIX CPEJICTB C 3a)KUTATEIbHBIM HAMOJHEHHEM, HOBBIX BHJIOB
OpyXus. 30HBI 3apaXECHUsI OT CPEACTB MOPAXKEHHS M MX BO3ACHCTBUE HA HACEICHHME U OKPYKAIOLLYIO
MIPUPOJIHYIO CpeNy.

4. TloxxapHast 0€30IaCHOCTh — COCTOSIHME 3alllMIIEHHOCTH HaceleHHs, UMYILECTBa, OOIIecTBa U
rocynapcTBa ot mokapos. [loxkapHasi ommacHOCTH (MIPUYKMHBI BOSHUKHOBEHHS TI0KAPOB B 3/1aHUSX, JIECHBIC
noxkapsl). Jlokanuzanus u TylmieHue moxapoB. [Ipocreiiie TexHHUYECKHe CpPEACTBAa MOKAPOTYIICHUS
(ormerymurenu OII -8, OY-2) u npaBuiia moib30BaHUS UMH.

5. KoMmrmeke MeponpusaTuii Tpak IaHCKOH 3aIIUThl HACETICHHUS.

Omnosemienne U uHGOpMUpOBaHHE HaceleHuss 00 omacHOCTH. [IpuHATHE HaceleHHEeM CHTHaJloB
onoBelieHus («Baumanue Bcem!», «Bo3nymnas TpeBora», «PaguanmoHHas oNacHOCTbY», «XUMHUYECKas
TpeBora», «OTOOI OMacHOCTH») W MOPSAOK JAEHCTBHS O HHUM. DBaKyallds HACEJIEHUS U3 30HBI
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omacHocTH. CrocoObl 3BaKkyaluu DKCTPEHHAS 3BaKyallUs CTYACHTOB M3 ayJUTOPHUU IIPH BO3HUKHOBEHHH
okapa.

CpencrtBa MHAMBHAYaIbHOM 3amuThl opranoB neixanus (I'T1-7, I'TI-7B, T'TI-9, P-2, V-2K, PITIA-1,
PIIT-67M, PY-60M, «®enukcy», I'ZI3K, AL, -3, 113Y-K, UI1-4M, UII-5, UI1-6, KUII-8), koxu (JI-
1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUIIMHCKHE CPECTBA 3AIIUTHI .

CpenctBa KOJUIEKTMBHOW 3alUThl HaceineHus. Ha3HaueHue, 3alIMTHBIE CBOWCTBA YOEKHIL.
[IpotuBopamuanuonnsie ykpbiTus ([IPY, mom3emuble memexoHbie MepeXobl, 3arayOeHHbIC CTAHIIHH
METpPOIIOJINTEHA), MPOCTEHIINE YKPBITUS (TpaHILIEH, OKOIIbI, NepeKpbiThlie wienu). [IpaBuna 3aHsTUS
yOexuIIa.

6. Oka3aHue MepBOM MEIUIIMHCKOM MOMOIIM MpPU OXKOrax, paHeHMsX, 3apaxkeHusx. [IpoBenenue
YaCTUYHOM caHUTapHOM 0OpabOTKU KOKHBIX ITOKPOBOB UEJIOBEKA IPHU BBIXOJE U3 30H PaJMOaKTUBHOIO,
XMUMHMUYECKOTO U OMOJIOTMUECKOTO 3apayKEeHUs (3arpsi3HEHUs ), U3 30H M10KapOB.

7. JImkBupanus NOCIEACTBUMA YPE3BBIYAMHON CHTyalMM. PaauaniMoHHas M XUMUYECKas pa3Beaka
odara mopaxeHus (3apaxeHus). ABapHitHO-criacateibHble pa0oThl. CrnernuaibHas 00paboTKa TEXHUKH,
MECTHOCTH, OOBEKTOB (JI€3aKTUBALINSA, JeTa3als, 1e3nH(EKIs, Te3UHCEKIIHSI.

8. DKCTpeHHas 3BaKyallusl W3 ayAMTOPHH (J1abopaTopuH) B YCIOBHSIX IMOXKapa, pagualliOHHOIO,
XMUMHMUYECKOTO, OHOJIOTMYECKOTO 3arpsi3HEHUs TEPPUTOPUU C HCIIOJIb30BAHMEM IPOCTEHIINX CPE/ICTB
samuthl («@ennkey», 13K, npotuBorasza I'TI-7 ¢ JI1T-3).

O0beM yueOHO T CUUTITHHBI:

Ounas dopwma:

B
B
. 3aYETHBIX
Buner yue6HOI paboTh aKaJeM.
SIMHHIIAX
gacax
O0mass Tpya0eMKOCTh JTUCHUIVIMHBI M0 Y4eOHOMY 10 36
nJany '
KonrakTHasi pabora: 0,44 16
Jlexuunm (JIek) - -
JlabopaTtopusie paboTsI (J1ab) - -
[Ipaktuueckue 3ausarus (113) 0,44 16
CamocrositesibHas padora (CP): 0,56 20
Buja KoHTpoOJIsA: 3a4eT/IK3aMeH - 3auer
3aouHas popma:
B
B
. 3aYETHBIX
Buner yue6HOM paboTh aKajeM.
eMHUIIAX
gyacax
O0masi Tpyar0eMKOCTh TUCHUILIMHBI M0 y4eOHOMY 10 36
Iany '
KonrakTHasi pabora: 0,17 6
Jlexmuu (JIek) - -
JIaGopatopHsie padoTsl (JIab) - -
[Ipaktueckue 3anstus (113) 0,17 6
CamocrositeanHnas padora (CP): 0,72 26
Buja koHTpOJIA: 3a4eT/3K3aMeH 0,11 3?:; !
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