AHHOTAUA
padoueii mporpaMMbl JUCUMUILIIMHBI
«AHnoctpannbii m361k» (b1.5.01)

1. leap aAuCHUIIAHBI
— npuobOpereHrne oOy4aromuMucs oOIeld, KOMMYHUKATHBHONH W MPOQeCCHOHAIBHON
KOMIIETEHIIMI, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax sS3bIKOBOW MOJITOTOBKH
NO3BOJSIET  WCHOJb30BaThb ~ MHOCTPAHHBIM  A3BIK ~ MpPaKTHYECKH  Kak B
npodeccHoHanbHOM (TIPOM3BOACTBEHHON H HAy4YHOW) JAEATeIbHOCTH, TaK H JUIA
nesel caMooOpa3zoBaHus.
2. B pesyabrare wu3ydYeHUs AMCUHUILIMHBI O00y4yaloluiicsi MO mnporpamme
0akajlaBpuaTa J0JIKeH:

Obaadoams CIENYIOMAMA KOMIETCHIUSIMH:

- CIIOCOOHOCTh K KOMMYHHUKALIMU B YCTHOM U MMCbMEHHOMN (hopMax Ha PYCCKOM U
MHOCTPAaHHOM SI3bIKaX JJIsl pEIICHHs 3a/1a4 MEKIMYHOCTHOTO U MEXKKYJIBTYPHOTO
B3aumoeiicteus (OK-5).

3nameo:
- OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCMUECKHMX €AMHHUI] U OCHOBHBIE
CJIOBOOOPA30BATEIHLHBIC MOJICIIH;
- PYCCKHE 5KBHUBAJIEHTHl OCHOBHBIX CJIOB U BBIPAKEHUN PEUYM B IIPOLIECCE MEKIUYHOCTHOIO
U MEXKYJIbTYPHOTO B3aMOJACHCTBUS,
- OCHOBHBIE IIPUEMBI U METO/BI pedepupOBaHUs U AaHHOTUPOBAHUS JINTEPATYPBI;
- TIACCHBHYIO M aKTUBHYIO JICKCHUKY, B TOM YHCJIe OOLICHAYYHYIO U CIIEIHUAIBHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO /Il Pa0OThI Ha/l TUTIOBBIMU TEKCTAMU;
- TpUeMBbI pabOThI C OPUTHHAILHON JINTEPaTYpOil HA MHOCTPAHHOM SI3bIKE.

Ymemo:
- paboTaTh C OPUTMHAIBHOM JINTEPATYPOI HA HHOCTPAHHOM SI3BIKE;
- paboTaTh CO CIOBapeM;
BECTH MEPEMUCKY Ha H3y9aeMOM SI3BIKE C LENbI0 MEXIUIHOCTHOTO U MEKKYJIBTYPHOTO
B3aUMO/JICICTBHUS;
- BeCTH pEYEeBYI0 JEATEIbHOCTh MPHUMEHHUTEIHbHO K cdepe OBITOBOH U
npodeccHOHATLHON KOMMYHUKALINH.

Braoemw:

- MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEKIMYHOCTHOTO M MEXKYJIbTYPHOTO OOLIEHHUS,
HaBBIKAMHU M YMEHUSIMHU PEYEBOI IEATETHHOCTH MPUMEHUTENBHO K cepe ObITOBOI 1
npodeccuOHaIbHON KOMMYHUKALIMU, OCHOBAaMH ITyOIMYHON peuH;
- OCHOBaMH pedeprpoBaHHs U aHHOTHPOBAHUS JIUTEPATYPhl HA H3y4aeMOM HHOCTPAHHOM
A3BIKE.

3. Kpatkoe cofep:kanue JUCUUIINHBI

Pasoen 1. I pammamuueckue mpyonocmu u3yuaemoco A3vlka

1.1 JInunble, NpUTSKATENBHBIE U IPOYUE MECTOMMEHUS.

CrpspkeHue Ii1aroyia-cBs3KH.

WN3menenue rnarona-cBsi3kM B Qopmax HacTosmero BpemeHH. (OOpa3oBaHue
pasIMYHBIX BUJOBPEMEHHBIX (OpPM ¢ TOMOIIBIO TIiarosa-cBsi3ku. OOpa3oBaHue W
ynotpebiaeHue Gopm MaccuBHOIO 3ajora.

1.2 TlopsA0K CJ10B B PEeATIORKEHUU. DMPpaTUdecKkre KOHCTPYKLIUH.

2.1. Undunutus. ®opmbl nndunutuBa. [IponomxeHHsit 1 nepeKTHbIN HHOUHUTHUB.
Oyukiuu uHGUHUTHBA B npepioxeHun. OOpa3zoBaHue U ynorpebiaeHre MH(OUHUTHUBHBIX
00OpOTOB THIIA «CIIOKHOE MOJUIEXkKAIEe» U «CI0KHOE JOMOJHEHHE». BapuaHThl mepeBoja
MH(UHUTUBHBIX OOOPOTOB Ha PYCCKHIL SI3BIK.

2.2. BunoBpemennbie (opmbl riaronoB. OOpa3oBaHuEe MPOCTHIX, MPOJOKEHHBIX,
nepeKkTHBIX W TepPEeKTHO-TIPOJIODKEHHBIX BpeMeH. BompocuTenbHbIe TPEATIOKEHHS B
pa3nn4HbIX BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (DOPM TJIaroja B pa3InYHbIX BpeMeHaXx.



Paszoen 2. Umenue memamuyeckux mekcmos.

YrteHre TEKCTOB M0 TEMaM:

1. Benenue B crieiiaibHOCTh
2. JI.1. Menneneen

3. PXTY um. JI.1. MenaeneeBa

IlonsaTHe 0 BUIax yTeHUs Ha npuMepax TekctoB o Xumuu, .M. Menneneese, PXTY

um, JI.11. Menneneena.

AKTI/IBI/I3aI_II/I$I JICKCUKHU IMPOYUTAHHBIX TCKCTOB.
I/I3yqa}omee YTCHUC HAYUYHO-TIOIIYJIAPHBIX TEKCTOB I10 BBI6paHHOﬁ CIICIHUaJIbHOCTH.

IIpumepHas TeMaTuKa TEKCTOB:

«HayKa, TEXHOJIOTHA U HAYYHBIC MCTOOBI»

«XHUMHUYECKOE MMPCATIPUATUCH).

Jlekcuueckre OCOOEHHOCTHM  TEKCTOB
TepMUHOIIOTHS HAYYHO-TEXHUYECKON JIUTEPATYPHI HA U3Y4acMOM SI3BIKE.

Pazoen 3. Ilpakmuka ycmuoti peyu
IIpakTHKa yCTHOM pedH 110 TEMaM:
1. «T"'oBopum o cebey,

2. «Bropone»,

3. «Paiion, rae s )KUBY».

Momnosiornueckass pedyb 10  TeMe
MOHOJIOTUYECKOW pedd. PedeBorM ITHUKET
MPEJCTABIICHUE, YCTAHOBJICHHUE W TMOJAJECPKAHUE

Hay4YHO -TeXHUYECKOM

«O

cedey.
IOBCEAHEBHOTO
KOHTAKTAa,

HaIIpaBJICHHOCTH.

Jlexcuueckue

oO0LIeHUS

3arpoc

u

0COOEHHOCTH
(3HaKOMCTBO,
coo0IIeHne

uH(popMalu, MOO0YXKACHHEe K JEHCTBUIO, BhIpaX€HHE MPOChObI, cornacus). DoHEeTUYECKUE
XapaKTePUCTUKHU H3ydaeMoro si3bika. OCOOEHHOCTH AMAJIOTHYECKON pPedd MO MPOMJACHHBIM

TEMAaM.
OOmiee kKonM4yecTBO MOyIIeH - 3.
4. O0beM yueOHOH AN CUMIIMHBI:

Cemectp
Bcero
1 cemectp 2 cemecTp
Bun yuebHoit paboTbl
3E | Akan. 4. | 3E Alfla]l’ 3E | Axan. u.

OO11ast TPYA0€MKOCTh IUCIUIIIINHBI 8 288 4 144 4 144
KonTtakTHas padora — ayIMTOpHbIE 29 80.6 13 | 482 09 324
3aHATHA: ' ' ' ' ' '
Jlexknuu - - - - - -
[Tpaktuueckue 3ansatus (I113) 2.2 80 1.3 48 0.9 32
JIaGoparopusbie pabotsl (JIP) - - - - - -
CamocrosiTesibHas padora 4.8 171,8 2.7 95,8 2.1 76
KonTakTHas camocTosiTenbHas pabota 1.0
CamocrosiTenbHOE U3yUEHHE Pa3/IeNIoB 4.8 171,8 2.7 95,8 1.1 76
JUCLUTUTHHBI
Buabl koHTpoOJIA:
Buo konmponsa (3au / 3au c ou.) + + + +
JK3aMeH 1.0 35,6 + + 1.0 35,6
KonrtakTHas paboTta — mpoMexyToUyHast 1.0 0.6 + 0.2 1.0 04
arrecranus ' ’ ’ ' ’




[ToaroroBka K 3K3aMeHy. 35,6 35,6
Bujx nTOroBOro KOHTPOJIs: 3aer ¢ IK3aMeH
OLIEHKOii
Cemectp
Bcero
1 cemectp 2 ceMecTp
By yueOHol paboThl
3E | Actp.u. | 3E |Actp.u| 3E |Actp. u
OO0mast TpyA0EMKOCTh TUCITUTUTHHBI 8 216 4 108 4 108
KonTakTHasi pabora — ayiuTOpHbIE
3AHSITHS: 2.2 60,45 13 | 36,15 | 0.9 24,3
Jlexuuu - - - - - -
[Tpaktuyeckue 3ansatus (I13) 2.2 60 1.3 36 0.9 24
JlaGopaTopHsie paboTsl (JIP) - - - - - -
CamocrosiTesibHas padora 4.8 128,85 2.7 | 71,85 2.1 57
KoHTakTHas camocTosiTellbHas paboTa
CaMOCTOSTENLHOE U3YdEeHUE Pa3IeioB 48 | 10885 | 27 | 7185 | 21 57
JUCIHUILINHBI ! '
Buabl KOHTpOJIST:
Buo xonmpons uz YII (3au /3au c ou.) + + + +
9K3aMeH 1.0 26,7 - - 1.0 26,7
KonTaktHas paboTa — mpoMeKyTouHas 0.45 . 0.15 0.3
arTecrauus 1.0 ' ' 1.0 !
[ToaroroBka K K3aMeHy. 26,7 - - 26,7
. 3aver ¢
Buja nToroBoro KOHTpOJIs: OIeHKOi IK3aMeH
AHHOTaNUA

padoueii MporpaMMbl JUCHHUILJIMHBI

«®@unocodpus» (b1.5.02)
1. Heap aucuumanabl «Dunocopus» — cPOpMHUPOBATH y CTYIEHTOB KOMIUIEKCHOE
Ipe/CTaBIECHHE O POIK U MecTe (UI0CODUH B CHCTEME TYMaHHTAPHBIX, CONUATBHBIX U

€CTECTBEHHBIX HAayK, II03HAaKOMHTH C OCHOBaMHM (PUIOCO(CKOro  3HAHUA,
HEOO0XOAUMBIMU JIJIS pEIIEHUS] TEOPETUUECKUX U MPAKTHUECKUX 3ajay.
2. B pe3yabtrare u3yYyeHHMsl JAUCUHUIUIMHBI O00yYaloUIUiicsi 1O mporpamMme

0akajaBpHUaTa JOJIKEH:

Obnaoams cnegyromumu o0meKkyasTypHbIMU (OK) koMneTeHuusIMu:

— CHOCOOHOCTBIO MCIIONIB30BaTh OCHOBBI (DUIOCO(CKUX 3HAHUM Ui (OPMHUPOBAHUS
MupoBo33peHueckoi mosummu (OK-1);

CMOCOOHOCTBIO MCIIONB30BaTh OCHOBBI IPABOBBIX 3HAHMA B paszIMYHBIX cdepax
nestensHocTH (OK-4);

3nams:

OCHOBHOE  cojepXaHHe TIJaBHbIX  (GWIOCOPCKUX  IIKOJA W  HaIpaBJICHUH,
NpEJCTaBUTENIEH ATUX IIKOJ, CBA3b M pa3iuuue uxX GHIOCOPCKUX HICH, CBA3b
UCTOPUKO-PHIIOCO(CKHIX KOHIICTIIINI c COBPEMEHHBIMU npoGiemMaMu
WH/IMBUYaJIbHOM U OOIECTBEHHOM KU3HHU.

Ymems:



— TIOHUMAaTh M aHAJIM3UPOBATh MHUPOBO33PEHUYECKHE, COIMAIbHbIE M HHIWBUIYyaJbHBIC
npoOJeMbl COBPEMEHHOM JKHM3HU; TPAaMOTHO BECTHU JUCKYCCHIO, apryMEHTHPOBAHHO
OTCTauBaTh CBOIO MO3UIMIO M0 3HAYUMBIM (UIOCOPCKUM MpoOIeMaM COBPEMEHHOM
KHU3HH, ONMUPAACh Ha HapaOOTaHHBIA B MCTOpUH (MiIocohuu MaTepuai; IPUMEHSTH
noJsiyueHHbIe (husocockre 3HaHUA K PEIICHHUIO MTPodeccCHoHaNbHBIX 33/a4;

Braoemy:

— TMpeAcTaBlIeHUSIMU O (Quiocopuu Kak HayKe M CUCTEeMe IEHHOCTEH, €€ MecTe B
CUCTeME€ TyYMaHHUTapHOTO  3HAHUS; OCHOBaMHU  (HUIOCO(CKOTO  MBIILICHHUS;
KaTeropualibHbIM anmapaToM H3y4aeMoW IUCIHIUIMHBL, (PUI0COGCKUMHU METOdaMu
aHaM3a Pa3IMYHBIX MPOOJIeM, HAaBBIKAMU (HIOCO(CKON KyIbTYphl IJisi BBIPAOOTKH
CUCTEMHOI'O, IIeJIOCTHOTO B3IJIAJa Ha JEWCTBUTEIBHOCTh M MECTO XHUMHUU H
XAMHYECKOW TEXHOJOTHH B LEJIOCTHOM KapTHUHE MUPA.

3. Kparkoe cogep:kaHue JUCHUILUINHBI:

Beenenune. ®unocodus, ee MPOUCXOXKIESHUE U POJIb B OOIIECTBE.

Pasznes 1. OcHoBHBIE (uI0cOPCKUE HIKOIbI.

Antnunas  ¢unocodpust (mocokpatuku, coductel, Coxpar, [lemokput, Ilmnaron,
ApHCTOTEINb, SITMHUCTHYECKU-pUMCKas ¢uiocodus). OCHOBHBIE MPOOIEMBl CPEeTHEBEKOBOM
dunocopun u smoxu Bozpoxknmenus. dwirocodus Hosoro Bpemenu (XVII — XVIII BB.)
Uneonorus Ilpocsemenus. Hemenkas knaccuueckas guinocodus. Pycckas dunocodpus XIX
— XX BB. OCHOBBI MapKCUCTCKOH ¢miocopun. OCHOBHBIE HANpaBICHUS COBPEMEHHOMN
bunocodum.

Paznen 2. ®unocodckue KOHUENUMU ObITUS U MO3HAHUS.

[IpoGnema OwiTus B uctopuu ¢unocoduu. I[loHATHUS MaTEepUaTLHOTO U UJICATBHOTO.
OcHoBHBIE (prmocodckre HaMpaBICHHUS: MaTepUAIH3M M uaeanu3M. [IpuHIun riaobansHOro
SBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4yHOU KapTUHE MUpA.

Konnenmuy npocTpancTBa U BpeMEHH B UCTOPHUU GHIIOCOMUHN U HAYKH.

[Ipoucxoxaenne co3HaHus. Pomp Tpyoga B NPOUCXOXKACHUHM  CO3HAHUS.
Wpeanuctuyeckne W MaTCpUATUCTHYECKHE KOHIENIUU co3HaHui. Co3HaHWE H MO3T.
CoznarenpHoe u Oecco3natensHoe. Co3Hanue u S3bIK. CoO3HAHUE U CAMOCO3HAHUE.

Konnenmum rHoceosiorn B HUCTOPUU  Qriiocopuu: CEHCyallu3M, pPAHOHAINA3M,
CKENTHUILIM3M, AarHOCTUIM3M, KOHULEMIMS BPOXKAEHHBIX WJeH, ampuopusM. JluanekTuka
MO3HAHUS: YYBCTBEHHOE U parrioHaibHOoe. OCHOBHBIE TEOPUH HCTHHEI.

Pa3nea 3. IIpo6aembl yeroBeka B puiiocopun.

YenoBek kak mpeaMer (Quiiocodckoro aHaimza B UCTOpUM  (unocoduu.
[TponcxoxxaeHne uenoBeKa: MPUPOAHBIE M COLMAIbHBIE YCIOBHMS AHTPOIOCOLMOTEHE3A.
Buonorudeckoe u conuanbHOE B YenoBeKe. IHIMBHUI, HHIUBUIYaTbHOCTD, THYHOCTH.

CMBICH J)KU3HU U IIpeAHa3HayeHne yenoBeka. JKu3Hp, cMepTh, Oeccmeptue. [[Buxenune
HEHACWJIHSA, €ro pojb B CcoBpeMeHHOW xu3HH. Llemn m nennoctn. CBobOoma BoIM W
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHbIE, PETUTHO3HBIE, ICTETUYECKHE [IEHHOCTH.

Pa3nen 4. ®dusocopus ncropum u odmecTaa

YenoBek B cHucTeME COLMaNbHBIX CBs3eill. JIMYHOCTP M Maccel, cBoOOJa U
HeoOxoaumocTh. Punocopus ucropun: (GopmMarMoHHAs W IUBHIM3AIMOHHAS KOHIICTIIIUH
UCcTOpHUYecKoro pa3Butus. IIporpeccucTckue u nUKINYECKUe MoJienn pa3BuTHs. [ moGanbHbIe
npo0IeMBbI cCOBpeMeHHOCTH. KOHIIeus yCTOHYNBOTO pa3BUTHs U CIICHAPHH OYIYIIETro.

OobmectBo u ero crpykrypa. CoumanbHas, MOJUTHYECKas M TyXOBHas cdepsl
obmecrBa. Konnenuuu rocymapctBa B uctopun ¢unocodckoit mpicau. ['paxknanckoe
00I11eCTBO U MPABOBOE rOCYIAPCTBO.

Pazjnen 5. ®unocodekue npodieMbl XUMUM U XUMUYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHOe 3HaHue. CTpyKTypa Hay4HOT'O 3HAHUS, €r0 METObI U (POPMBI.
Hay4Hble peBOIONIMY U CMEHA THUTIOB palloHAILHOCTH. Hayka B coBpeMeHHOM MUpe. JTHKa
HAYK{ ¥ OTBETCTBEHHOCTh Y4EHOTO.



[IpoGnema cooTHoweHUS Hayku W TeXHUKH. ColuanbHbIE IMOCIEICTBUS HAy4yHO-
TEXHUYECKOTO Mporpecca. DTHUUYECKUE U HKOJOTMYECKHE HMIEPATHBBI PAa3BUTHS HAYKU U

TCXHUKU.

MecTo XUMHUH B CUCTEME €CTeCTBEHHBIX HayK. OCHOBHAs MpoOiieMa XUMHUH KaK HAYKH
Crnenuduka XUMHKO-

H IIPOU3BOACTBA. HCJ'II/I n 3aJa4du XHMHYECKOH TEXHOJIOTHH.
TCXHOJIOTHYCCKOI'O  3HAHUA: q)YH[[aMeHTaJIBHOC U [PUKIATHOC,

TEOPETUYECKOE.
4. O0beM y4eOHOH JUCHHUIJIMHBI:

OMIIUPUYCCKOC U

. B 3ageTHBIX B akanmem.

Bunel paboueii paboTsl

eMHHIIAX gacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 5 180
AYIHTOPHbBIE 3aAHATHS: 4/3 48
Jlexkuuun 8/9 32
Cemumnapsi (C) 4/9 16
CamocrosiTesibHasi padora (CP): 8/3 96
Buja koHTpoJIsi: JK3aMeH 1 36
Bunsl paboueii paboTsI B saterheix | B actpon.

eMHHIIAX gacax
O01asi TPY/1I0€MKOCTh THCHHUILJIMHBI 110 YYeOHOMY IJIAHY 5 135
AYIUTOPHbBIE 3aAHATHS: 4/3 36
Jlexun 8/9 24
Cemunapsi (C) 4/9 12
CamocrositesbHas padora (CP): 8/3 72
Bun koHTpoOJISI: DK3aMeH 1 27

AHHOTAIIUSA

padoueil mporpaMMbl AUCHHUILINHBI

«HUcrtopus» (b1.5.03)

1. Heap nucuunauHbl — GOPMUPOBAHKUE Y CTYAEHTOB KOMILJIEKCHOTO MPEACTABICHUS O

pOJM M MeCTe€ UCTOPHHM B CUCTEME T'YMAHUTApHBIX U COLMAJIBHBIX HAYK, KYyJIbTYypHO-
HCTOpPUYECKOM cBoeoOpa3uu Poccun, ee Mecte BO BCEMUPHO-UCTOPUYECKOM MpOIIecCe,
00 0COOEHHOCTSIX W OCHOBHBIX OJTamax e€ HCTOPUYECKOIO pa3BUTHUS; BBEIECHUE
CTYJEHTOB B KpYI' HMCTOPHYECKHMX MpoOJjeM, CBSI3aHHBIX C o0nacTbio Oynyuieit
npodeCcCHOHATBLHOM 1eATeTbHOCTH.
B pe3yabrare u3y4eHusi JMCHMILIMHBI oOydamomuiics 10 mporpamme
0akajaBpHaTa JOJIKEH:
Obnaoams cnepyromumu o0mekyabTypHbiMU (OK) KomMneTeHuusaMu:
CMOCOOHOCTh AaHAJIM3UPOBATh OCHOBHBIE 3Tallbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuUTHs 00IIecTBa I POpMUpPOBaHUs rpaxaanckoi nosuimu (OK-2).
3namu:
OCHOBHbBI€ HaIlpaBJIEHUs, IPOOJIEMbI U METO]Ibl UCTOPUYECKON HAYKH;
OCHOBHBIE 3Talbl U KII0YeBbIe COOBITHS UcTOpun Poccuu u Mupa;
OCOOCHHOCTH  pa3BUTHUS POCCHIICKOTO ToOCyJapCTBa, BBIJAIOUIMXCA — AesTeneit
OTEYECTBEHHOM M BCEOOIIEl HCTOPUH.
Ymemn:
COOTHOCHUTh OOIIME HCTOPHUYECKHE IMPOLECChl U OTAEIbHbIE (DAKThI, BBISBISATH
CYLIECTBEHHBbIE YE€PThl HCTOPUYECKHX MPOILIECCOB, SBICHUM U  COOBITHIA;
aHAJTM3UPOBATh COIMAIBHO-3HAUYNMbIE POOIIEMBI;
dbopMynupoBaTh W apryMEHTUPOBAHO OTCTAaMBaTh COOCTBEHHYIO TIO3MIIMIO 10
Pa3IMYHBIM NPOOIIEMaM UCTOPHH.



Braoemy:

— TpeACTaBICHUAMU 00 HCTOPUM KaK HAyKe, €€ MECTe B CHCTEME T'yMaHUTapHOIO

3HAHUS;

— TpEeNCTaBICHUSIMH 00 OCHOBHBIX 3Tamax B MCTOPHUHU YEJIOBEUYECTBA U HUX

XPOHOJIOTHH,
— KaTeropuajabHO-NIOHATUHWHBIM aIllapaToM U3y4aeMoOil TUCLIUILUINHBI;
— HaBBIKAMH aHAJIN3a UCTOPUYECKUX UCTOUYHUKOB.
3. Kpartkoe coaepxanue JUCHHUIJIMHBI:

B conepxanue kypca BKJIIOYaeTCsl MOHATHE 00 UCTOPUH Kak HayKe, O €€ MecTe B CHCTeMe
COLIMAJIbHO-TYMAHUTAPHBIX HAYK, U3J1aratoTCsl OCHOBBI METOJ0JI0TUH HCTOPUYECKON HAYKH.

PackpbiBaeTcs copepikaHue U o011as XapakTepUCTUKA OCHOBHBIX 3TAIlOB OT€YECTBEHHOMN
ucropur. Hauano poccuiickoil rocymapctBeHHocTH. KueBckas Pycb. DTHOKyNbTYpHBIE U
COLIMATILHO-TIOJINTUYECKUE  IIPOLECCHl CTAHOBJICHHMS POCCUHCKOM TOCYNapCTBEHHOCTH.
IIpunsiTHE XpUCTHAHCTBA.

Pycckue 3emum B XII — nauane XVI BB. O0pazoBanue Poccuiickoro rocymapcrsa, ero
uctopuueckoe 3Hadenue. Poccus B cepennne XVI — XVII BB.

Poccuiickoe rocymapctso B XVIII Beke — Beke MOJAEpHU3ALMHU U IIPOCBELICHHUS.
Pedopmer Ilerpa I kak mepBas TONBITKA MOJEPHU3AIMH CTPaHbl, €€ OCOOEHHOCTH.
®opmuposanue Poccuiickoil umnepun. OCHOBHBIE HAIIPaBJICHUS «EBPOIEU3aLMU» CTPAHBI.
DOBONIONMSL  COIMATIBHOM  CTPYKTYphl oOmectBa. JlanpHeilmee pacmipeHne TpaHHIl
Poccuiickoit ummnepuu.

Poccust B XIX cronernn. I[Ipomsimmenssiii nepesopor B EBpone u Poccun: obmee u
ocobeHHoe. Baxueiimue ycnoBus mnepexoia Poccum k MHIycCTpUaldbHOMY OOLIECTBY —
peleHue KpEeCThSIHCKOIO BOIPOCA M OIPAaHMYEHHME CaMOJEpKaBuA. J{IUTENnbHOCTSH,
HEIMOCJIE0BaTEeIbHOCT, IMKINYHOCTh Ipoliecca OypxkyazHoro pedopmupoBanus. Poib
CyOBEKTUBHOTO (haKTOpa B TpeoaosicHuH oTcTaBanus. Pedopmber XIX Beka, WX 3HAYCHUE.
Oo61iectBenHble aBkeHnsa B XIX Beke.

Poccus B Havane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COIMATBHO-IKOHOMHYECKOTO
pasButuss Poccum B Hauane XX Beka. OOBEKTHBHAas NOTPEOHOCTb HHAYCTPHAIBLHOU
mozaepuuzanuu Poccun. CooTHoleHHne moauTHYeCKuX cuil B Poccum B Hawane XX Beka.
Hapacranue xpusuca camozepkasus. IlepBas poccuiickas peBomtonus. OOpa3oBaHue
MOJUTUYECKUX TapTuid. ['ocymapcTBeHHas ayma Hadasa XX BeKa KaK MEPBbIA  OIBIT
poccuiickoro napiaMmeHTapusMa. CTonbIIMHCKas arpapHas pedopma. [lepBast MupoBasi BoifHa
u ydactue B Heill Poccun. ®deppanbckas peBosonust 1917r. u KOpeHHblE HU3MEHEHHS B
MOJINTUYECKON KU3HU CTPAHBI.

®dopmupoBaHue U CyHIHOCTb coBeTckoro crpost (1917-1991rr.). IloaroroBka m mobena
OxTs6ppCcKOr0 BoOopyx)eHHoro Bocctanus B Ilerporpaze. I Beepoccuiickuii cbe3n CoBeToB u
€ro peuieHusi. JKOHOMHUYECKas U CoLMabHasl MOJIMTUKA OOJbIIEBUKOB. ['paxkiaHCcKas BoitHa
U MHOcTpaHHas uHTepBeHIMs. Cyap0a u 3HaueHne HOIla. YTBepikneHue onHomapTUHHON
nonutudeckor cucreMbl. OOpa3zoBanue CCCP. Ilonutnueckas Ooppba B mapTum M
rocynapctBe. CCCP B roas! nepBbix nsatuinetok (konery 20-x rr. — 30-e rr.). ®opMupoBanue
pexuma nauuHoM BracTu CTanuHa M KOMaH/IHO-aIMUHUCTPATUBHON CHUCTEMBI YIIpaBJICHUS
rocynapctBoM. Buemnusas nomutuka CCCP B 20-30-e rr. CCCP Bo BTOpOil MHpOBOH U
Bemnkoii OteuecTBeHHOW BOWHE. VI3MEHEHME COOTHOIIEHWS CUJ B MHUpPE IOCIE BTOPOM
MUpPOBOH BOHHBIL. Hauano «xononHo# BoHBD. TpyaHoctu nocneBoeHHoro paszsurus CCCP.
VYKecToueHHe IMOJIUTHYECKOrO peXuMa M HACOJOTHYECKOro KOHTpouss. IlombiTkm
0oOHOBNIEHHSI «rocynapcTBeHHOTro couuanusMay. XX cwve3g KIICC u ocyxneHue KyibTa
anaHocTH CranuHa. «OTTenens» B TyXOBHOU chepe. DKoHOMUUECKHE pedOpMbl CepeTUHbI
60-x roJoB, MPUYMHBI UX He3aBeplleHHOCTH. HapacTaHue KpU3HUCHBIX SIBJICHUN B COBETCKOM
obmectBe B 70-¢ — cepenune 80-x romoB. Baemmnss mommutuka CCCP B koHie 60-x Haudamne
80-x rr.. OT pa3psaIkd K OOOCTpEHHMIO MEXIyHapoaHoil oOctaHoBku. «llepectpoiikay:
CYIIHOCTB, TIEJIH, 3a1a4i, OCHOBHBIE dTarbl, pe3yiabTathl. Pacmag CCCP. O6pazoBanue CHI'.



CraHOBIIEHHE HOBOM POCCHUUCKON rocymapcTBeHHOCTH (¢ 1991- mo HacTosiiee Bpems).
JInGepanbHass KOHIEMIUS POCCHICKUX pedopM: Tepexol K pBIHKY, (GopMupoBaHue
rpakaaHcKoro odmiecTBa U mpaBoBoro rocynapcersa. «lllokoBasi Tepanus» 3KOHOMHYECKHX
pebpopm B Hadane 90-x romoB. Koucturymus Poccmiickoit ®enepanuu  1993r.
MexHanuoHanbHble oTHoweHUs. [lonmutuyeckue mnapTUM U OOIIECTBEHHBIE JBUKCHUS
Poccun Ha coBpemeHHOM 3tamne. Poccust Ha mytn MogepHu3anuu. Poccust B cucteMe MUPOBOit
SKOHOMMKH U MEXKIYHAPOHBIX CBSI3EH.

4. O0beM y4eOHOI TMCUUIIHHBI:

Bunst paboueii paboTsl B 3aueTHbIX B akanewm.
€AMHUIIAX yacax
O0mas TpyA0eMKOCTh JUCHUILIUHBI 10 Y4eOHOMY 4 144
ILUIAHY
Konrakthas pa6ora (KP): 1,3 48
Jlexumm (Jlek) 0,9 32
[Tpaktaeckue 3arstust (I13) 0,4 16
CamocrositesibHas padora (CP): 1,7 60
IToaroroBka K KOHTPOJIBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMOCTOSATENbHOE U3YYEHUE TUCIUILINHBI 0,8 30
Bu KOHTPOJIs: IK3aMeH 1 36
Bunsr paboueii paboTh B 3aueTHbIX B acp.
€IMHUIIAX yacax
O0masi TPyI10eMKOCTh IMCUMILUIMHBI 1O Y4eOHOMY 4 108
ILUIAHY
KonraktHas pa6ora (KP): 1,3 36
Jlexumn (Jlek) 0,9 24
[Tpaktueckue 3anstus (I13) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,3 7,5
Pedepar, acce 0,6 15
CaMOCTOsTeTbHOE N3YYCHUE TUCIIUILINHBI 0,8 22,5
Buja KoOHTpOJIsi: IK3aMeH 1 27
AHHOTAUA

padoueii mporpaMMbl U CHUILTHHBI
«Du3znyeckas KyJabTypa u cnopt» (51.5.04)

1. Heap AucuMmIMHbI QU3NYECKOTO BOCIUTAHUS CTYAEHTOB COCTOUT B (POPMHUPOBAHHUU
MHUPOBO33PEHUS U KYJIbTYPbl JUYHOCTH, TPAKIAHCKON MO3UIIMH, HPABCTBEHHBIX KA4EeCTB,
YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSTEIbHOCTH B MPUHATUM PEIIEHUN, CHOCOOHOCTH
UCIOJIb30BaTh pa3HOOOpa3Hble (HOPMBI (PU3UUECKOM KyIbTYpbI, CHOPTa M TypU3Ma M
COXpaHEHHUsS U YKPEIJICHUS! CBOETO 3/10pOBbs U 3/10POBbs CBOUX OJM3KUX B MOBCETHEBHOM
KHU3HU U TPOPECCUOHATIBHOMN 1€ TeNbHOCTH.

2. B pe3yabrare M3y4yeHusl AMCLUMIUIMHBI OOy4aroIMiics MO mporpaMme OakanaaBpuara
JIOJDKEH:
Obaaoams crnenyromumu o0mekynsTypHbiMU (OK) KoMIeTeHIusIMHU:
— CMOCOOHOCTh K CaMOOpraHu3aIiu U camoodpasosanuto (OK-7);
— CHOCOOHOCTh HCHOJb30BaTh METOABI M CpEACTBa (PU3UUECKOM KYyIbTYpHI IS
oOecrieyeHrs MOJHOLIEHHON COIMallbHOM U mpodeccroHanbHol aedrenbHocTu (OK-

8).



Buams:

— HAYYHO-TIPAaKTHYECKUE OCHOBBI (DU3UYECKOM KYJIBTYPHI U CIIOPTA;

—  COLMAIBbHO-OMOJIOrMYECKHE OCHOBBI (PM3NYECKOM KYIbTYpPhI U CIIOPTA;

— BIMSHHE O3JI0POBHUTEIBHBIX CHCTEM (DU3MUECKOTO BOCIHUTAHUS Ha YKpEIUICHHE
3I0pOBbS, TPOPHIAKTHKY MPOodheCcCHOHATBHBIX 3a0071€BaHUN U BPEIHBIX MTPUBBIUCK;

— CHoCcOOBI  KOHTPOJII W  OLEHKHM  (PU3MYECKOrO0  pa3BUTHA H  (DU3UICCKOUN
IIOJITOTOBJICHHOCTH;

— TMpaBWIa U CIOCOOBI TUIAHUPOBAHUS WHAMBHUAYAIBHBIX 3aHSATHI Pa3iIMuHON IEJIEBOM
HAaMpaBJIEHHOCTH;

—  HUCTOpUI0 (U3MYECKOW KYyJIbTYpbl W CIIOPTa, MUMETh NPEICTABICHHUE O 3HAYUMBIX
CIIOPTUBHBIX COOBITUSX HE TOJBKO CBOEH CTpaHbl, HO W MHPOBOTO YpPOBHS;
BOKHEUIIIE JOCTHXKCHHSI B 00JIaCTH CIIOPTA;

— cnoptuBHble Tpaguuun MXTU-PXTY um. .M. Menaeneea, IOMHUTh O MOJBUTax
CIIOPTCMEHOB B T0Jibl Benukoi oreuecTBeHHOM BOWHBI 1941-1945 rr.

Ymemo:

—  CaMOCTOSITENIbHO 3aHUMAThC (PU3UYECKON KYIbTYPOH U CIOPTOM;

— OCYHIECTBJIATH CAaMOKOHTPOJIb 32 COCTOSSHHEM CBOETO OpraHm3Ma M COOJIIO/IaTh
MpaBujia TUTHEHBI M TEXHUKHU 0€30MMacHOCTH;

— OCYUIECTBIIATH TBOPYECKOE COTPYIHUYECTBO B KOJUICKTUBHBIX (popMax 3aHATUN
(GU3NIECKOil KYIbTYpOil U CIIOPTOM.

Bnaoemn:

— CcpeacTBaMH M METOJIaMHU YKPEIUIeHUsT HHIWBUIYaJbHOTO 30POBBS, (PU3UUYECKOTrO
CaMOCOBEPIIIEHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (U3MYECKON  TMOIATOTOBICHHOCTH, HEOOXOAWMBIM IS
KaueCTBEHHOTO0 YCBOCHHMSI NMPOQPECCHOHANBHBIX YMEHHIl M HaBBIKOB B IPOLIECCE
oOydeHus B By3e, Il 00eCIeUeHHS OTHOIICHHOW COIMABbHON U MPodecCHOHATEHOM
JeSITeIbHOCTH 10CJIe OKOHYaHUS y4eOHOTO 3aBECHUSI.

1. Kparkoe coaepkanue THCHHMIIHMHBI
Paznenbl AMCHUIIMHBI M BH/1bI 3aHATHIA
Pazne Haszsanue monyis Bcero Yacos
1 Jlex MII3 [TIIIPIT | KP
1. [Tpenmer «®Puznueckas KyJlbTypa U 18 2 6 9 1
cnopt». Uctopuss ®KuC
2 OcHOBBI 310pOBOTO 00pa3a KU3IHU 18 2 6 9 1
(30XK)
3 buonorndeckue ocHOBBI (pruznueckon 18 2 6 9 1
KYJIBTYPHI U CITOpTA
4 [TpodeccnonanbHO-NpUKIaHAS 18 2 6 9 1
¢du3nveckas KyJabTypa v CIopT
Bcero yacos 72 8 24 36 4

Kaxnabiii Paszaen nporpamMmmbl HMeeT CTPYKTYPY:
- JIEKIUU WIA TEOPETUUECKUN pa3fel;
- MPaKTUYECKHUM pas3zels, COCTOUT M3: METOAMKO-TpakTuiyeckux 3ansatuil (MII3) u yuebGHo-
TPEHUPOBOUYHBIX ~ 3aHATUH  (TpodeccuoHanbHO-IpUKIAAHAs  (u3ndecKkas IOArOTOBKa,
[I1DIT);
- KOHTpoabHBIN pazaen (KP).

Teopernueckuii pazgen GopMupyeT CUCTEMY HAyYHO-TIPAKTHYECKUX U CHEHATbHBIX
3HaHUH, HEOOXOOUMBIX Ui TIOHMMaHUs TPUPOAHBIX M  COLMAJIBHBIX MPOLECCOB
(byHKIMOHUPOBAaHUS (HPU3UUECKOM KYIbTYPhI O0IIECTBA U IMYHOCTH, YMEHUS UX Al TUBHOT'O
TBOPUYECKOTO HCMOJb30BAaHUS JJI JIMYHOCTHOTO M  MNPOPECCHOHATBHOIO Pa3BUTHUS;




CaMOCOBEpPILIEHCTBOBAHMS, OPraHU3alMM 370pOBOro o00pa3a JKU3HU IIPU  BBINOJIHEHUH
y4eOHOi1, mpoecCHOHATBLHON U COLIMOKYIBTYPHOU JeSITeIbHOCTH.

MeToauKoO-IpAKTHYECKHE 3aHATHA IPEAYCMAaTPUBAIOT OCBOEHUE OCHOBHBIX
METO/IOB U CIIOCO00B (hopMupoOBaHMs YI€OHBIX, TPOPECCUOHATBHBIX U KU3HEHHBIX YMEHHUH U
HaBBIKOB CpeICTBaMU (PU3MUECKON KyJIbTYpBI U CIIOpTA.

Ha MeToauko-npakTHyecKux 3aHsATUSIX yIENIIeTCs BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMAHUIO (PU3MUYECKUX YNpPaXHEHWH Ha (QopMupoBaHHEe NPOPECCHOHATBHBIX KauyecTB
OyAylIero cenuanucTa ¥ JMYHOCTH 3aHUMAIOIIErocs;

- BO3JICHCTBHIO CPeCTB (PU3NYECKOTO BOCIIUTAHUS HA OCHOBHBIE (PU3HOIOTUYECKHE CUCTEMbI
Y 3BEHbsI OIIOPHO-JBUTATEIBHOTO aIlllapaTa 3aHUMaIOLEroCs;

- BOIIpOCaM IPOBEACHUS COPEBHOBAaHUM (IpaBMJIa COPEBHOBAHUM, CHCTEMa PO3BITPHILIEH,
olpeeneHue nodeauresnei, 000pya0BaHNE U UHBEHTAPh).

IIpodeccuonanbHO-NPUKIATHAA MOATOTOBKA IPOBOAMUTCS C YYEeTOM Oymymien
npo¢eCCHOHATIBHOM 1eATEbHOCTH CTYICHTA.

Y4eOHO-TPEHUPOBOYHBIE 3aHATHA Oa3MPYIOTCS HA IIMPOKOM HCHOJIb30BAHUHU
TEOPETUYECKUX 3HAHUHM U METOIMYECKUX YMEHMH, Ha IPUMEHEHUH Pa3HOOOpPA3HbIX CPEACTB
¢u3nyeCcKol KyJIbTyphbl, CIOPTUBHOM U MNpO(EeCcCHOHANBHO-NPUKIAAHON  (HU3HUECKON
IOATOTOBKH CTYJEHTOB.

KonTpoabnbiii pasgen. Kpurepuem ycrnemHocTd OCBOEHHUs yd4eOHOro marepuasa
SBJISIETCS OLICHKA IPEenojaBaTesis, YUUTHIBAIOILAS pe2yisApHOCHb NOCeWeHUs. 00sA3amenbHbIX
YueOHblX 3aHAMUL, 3HAHUN TEOPETUYECKOro pasjesia IporpaMMbl U BBIIIOJIHEHHE
YCTQHOBJICHHBIX Ha JAaHHBIM CEeMeCTp KOHTPOJBbHBIX TECTOB o0Owel ¢usnyeckoil u
TEOPETHYECKOM  ITOATOTOBKM I OTAEIBHBIX  IPyNI  pa3jIM4HOM  CIIOPTUBHOM
HanpasiieHHOCTH. KP BXOIUT B IpakTUYECKUE 3aHATHUA. .

4. O0beM y4eOHOH JUCIUIJIMHBI !

Cemectp
Bcero
. 1 cemectp 6 cemecTp
Buapbl yuebHom paboTbl
Akaga. Akaga. Akaa.
3E Al 3 Al s a
u. u. y.
O6uLas TpyA0EeMKOCTb ANCLUUNANHDI 2 72 1 36 1 36
KoHTaKTHaA paboTa — ayguTopHble 2 72 1 36 1 36
3aHATUA:
Jlekuunn 0,2 8 0,1 4 0,1 4
MpakTuyeckune 3aHatua (M3) 1,8 64 0,9 32 0,9 32
Bupa KoHTpoOna: 3auer | 3auer 3auer 3auer
Cemectp
Bcero
Bunast yueOHol paboThl 1 cemectp 6 cemecTp
3E Actp. 3E Actp. 3E | Actp.




O61as TpyA0eMKOCTh 2 54 1 27 1 27
JUCHUILINHBI

KonrakTHas padora — 2 o4 1 27 1 27
ayautopHblie 3ansaTus (KP):

Jlexun 0,2 6 0,1 3 0,1 3
[Mpaktuueckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24

Bua konrpos: 3aver | 3auer 3auer 3auer
AHHOTAIIUA

padoyeii MporpaMMbl JUCHUNJIMHBI
«Maremaruka» (b1.5.05)

1. IleJ b AUCHMILIMHBI — SBIISICTCS POPMUPOBAHUE Y CTYICHTOB CHCTEMbI OCHOBHBIX
MOHSATHUH, UCTIOIB3YEMBIX JUIS TOCTPOSHHS BAXKHEHIITMX MAaTEMaTHUECKUX MOJIENICH, U
YMEHHSI HCIIOJIH30BaTh MATEMAaTHICCKHE METOJIBI JIJISl ONMCAHUS PA3IMYHBIX ITPOIIECCOB.

2. B pe3ysibTare u3yueHus TUCHUIJIHHBI 00yYAIOIIHIICA 110 MPOrpaMme

0akajaBpHUaTa q0JI’KeH:

Obnaoams crnenyromumu obuienpodeccruonanbHbiMu (OITK) kommereHusAMu:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOIh30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX

JMCIUILIHH B podeccuonansHoi nesiteraproctd (OITK-1).
3nams:

— OCHOBBI TU(GEpEeHIINATBFHOTO U HHTETPATBHOTO UCUUCIICHHS, TU(QepeHIInaTbHBIX

YPaBHEHUN;

— MaTeMaTU4YeCKHE TEOPHH U METOJIbI, JIXKAIUE B OCHOBE MMOCTPOCHUS MATEMATUISCKUX

MOJICIIEH;

— OCHOBBI IPUMEHEHHSI MATEMATHYECKUX MOJIEEeH U METO/IOB.

Ymemy:

— BBIOMpATh MaTeMaTHYECKHE METO/IbI, IPUTOAHBIE JIJIS pEIIeHHs] KOHKPETHOM 3a/1a4H;

HCIIOJIb30BaTh MATEMATHUECKUE TIOHATHS, METOJIBI M MOJICITH JUTSI OMTUCAHUS PA3TUIHBIX

IPOIIECCOB;

— BBISIBJIATH MaTEMATHICCKHE 3aKOHOMEPHOCTH, JISKAIHE B OCHOBE KOHKPETHBIX

IPOIIECCOB;

HCIIOJIb30BaTh OCHOBHBIC METO/IbI CTATUCTHYECKON 00paOOTKY TaHHBIX;

MPUMEHSTh MaTeMaTHYeCKHe 3HAHUS Ha MEXIUCIIUTUTMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (pyHJaMEHTAIBHBIX MaTEMAaTUUECKUX TEOPUN U HABBIKAMH HCIIOTb30BAHUS

MaTEeMaTHYECKOTO arrapara;

— METOJIaMH CTaTHCTUYECKOI 00paboTKH HH(pOPMAIIHH.

KpaTkoe copepxanue TUCITUTUIAHBI:

1 CEMECTP
1.BBenenue.
[Tpenmet u MmeToabl MaTemMaTuku. OnrcaHue OCHOBHBIX pa3zienoB Kypca. [Ipasuna u
TpeOOBaHUS NIPH U3YICHHUH Kypca.

2. D1eMeHThI aJredpsbl.
UYucnoBble MHOXecTBa, KoMmiuiekcHble uwmcna. Omnpenenutenu I u Il mopsiakos.
BekTopbpl: OCHOBHBIE TMOHSTHS, CKAJSIPHOE, BEKTOPHOE M CMEIIAHHOE NPOU3BEICHUS



BEKTOPOB. AHQJIUTHYECKass TE€OMETpHUs: MpsAMas Ha IUIOCKOCTH, KpuBble II mopsaka.
Matpuupbl: feicTBUsS HaJ MaTpULIAMHU, NPUBEIEHUE K CTyEHYaTOMY BuUAy M BHUIy ['aycca.
Panr marpunbl. OOpatrHas wmatpuma. Teopema Kponekepa-Kanemnu. Pemenune cuctem
JUHEHHBIX anreOpanyeckux ypaBHeHUil. CoOCTBEHHbIE 4Hcia M BEKTOpbl. KBajgpaTuuHbie
(bopMBL.
3. ®yukuus ogHoi nepemennoii. [Ipenen pynkuun. HenpeprsiBHOCTH QyHKIMH.

Oynknusa. CrnocoOwl 3amanus Gynkuu. [Ipexen Gpynkmuu B Touke. OTHOCTOPOHHUE
npenensl. Ilpegenst Ha OeckoHeyHOCTH. beckoHeuHO Mamble M OECKOHEYHO OobIIne
GyHKIIMM, WX CBOWCTBAa W B3amMHas cBs3b. CBoiicTBa mpeaenoB. IlepBbiii u BTOpOM
3aMeyvarenbHble npenensl. HermpeprlBHOCTh PyHKIMU B TOYKE M Ha mpomexyTtke. CBoiicTBa
GbyHKIMI, HeMTpepbIBHBIX HAa OTpe3kax. ToYKu pa3pbiBa QYHKIMH U UX KJIaCCU(PUKALINS.

4. IndpepenunaibHoe HcUNcIeHNe (PYHKIIUM OAHOM NepeMeHHOMH.

[Ipon3BogHass (yHKIMHM, €€ TEeOMETPHYECCKUH W MeXaHW4YecKui cwmbica. I[IpaBuia
muddepenmpoBanus. Tabmuna OCHOBHBIX NpPoM3BOAHBIX. Jluddepennman ¢yHKuuu, ero
NPUMEHEHUS K NpUONMKEHHBIM BbIUMCICHUAM. VHBapuanTHOCTH (HOPMBI  [EPBOTO
muddepennmana. IlpousBoanas cnoxHoil ¢yHkmu. [uddepeHmmpyeMocTs GyHKIUH:
ompejeNieHue, TeOopeMbl O CBs3u JIUu(d(EepeHIIPYeMOCTH C HEMPEephIBHOCTBIO U C
CyllecTBOBaHHEM Npou3BogHONW. OcHOBHBIE Teopembl au((HEepeHINANTBHOTO WCYHUCICHUS:
Pomnsa, Jlarpamka, Komm. IlpaBmno Jlomurans (packpblTue HEOIPEACICHHOCTEN).
[TpousBoaHble BbICHIMX MOPsAKOB. JlokanbHbll skcTpemyMm ¢(yHkunu. HeoOxoaumblie u
JIOCTAaTOYHbIE YCIOBUA dKcTpeMyMma. [IpaBuio uccienoBanus (GyHKIMHM HA MOHOTOHHOCTH U
9KCTpeMyM. llpu3Haku BBITYKJIOCTH ¥ BOTHYTOCTH ¢yHKuuMu. Toukm meperuoda.
HeoOxomumoe u goctarouyHoe ycloBHUsS meperuba. AcUMOTOTHI (DYHKIMH, WX BHUIBI U
criocoObl HaxokaeHns. OOmIas cxema ucciaeoBanus (yHKIUN, TOCTPOCHUE UX TPa(UKOB.

5. UnTerpasbHoe ucuncjieHue GyHKUMU OHOM IepeMeHHOI.

[lepBoobOpasznas ¢yukuus. HeompeneneHHblii HHTErpadl M ero cpoiictBa. Tabmuna
OCHOBHBIX MHTErpajoB. MeTonbl MHTETPUPOBAHUS: HENOCPEACTBEHHOE WHTEIPUPOBAHUE,
WUHTETPUPOBAHUE  IOJCTAHOBKOW, HHTErpupoBaHMEe 10  4acTaM. MHTerpupoBanue
palMOHAIbHBIX IpoOeii. WHuTerpupoBanue HEKOTOPBIX MPpaLMOHAIILHBIX u
TpUroHomerpuyeckux ¢GyHkuuid. OnpeneneHHbI HHTErpaj, €ro reoMeTpUYECKUN CMBICII.
CaoiicTtBa omnpezenenHoro unrerpaia. ®opmyna Herotona-JleiiOnuna. Teopema o cpeaHem
3HAUEHUU. 3aMeHa MIEPEMEHHON U MHTETPUPOBAHUE TI0 YAacTSAM B OIPEIEICHHOM HHTETpalle.
[TpunokeHus OINpeAeNeHHOro HWHTErpaja K BBIYMCICHHUIO IUIOMIAJeH IUIOCKUX (uryp.
[ToHsiTHE HECOOCTBEHHBIX MHTEIPAJIOB: ONPEEICHHsI, CBOWCTBA, METO bl BBIYMCICHHUS.

2 CEMECTP
1. TuddepenunaibHoe HcUMCIeHHE (PYHKIUN HECKOIBKUX MlepeMeHHbIX. JIeMEeHThI
TEOPHH IO,

OyHKIMU ABYX M Oojiee NEpEeMEHHBIX: ONpejeseHue, o0NacTh ONpeeNeHus, 00IacTb
U3MEHEHHUs, TeOMETpUYECcKasi MHTEepIpeTauus, JuHuU ypoBHA. [lpenen QyHkuuu B TOUKe.
YacTHble IpOU3BOJIHBIE (Ha mMpuMepe (YHKIMU JBYX HepeMeHHbIX). JuddepenuupyemMocts
(GYHKIIMM HECKOJBKUX TiepeMeHHBIX. JlocTaTounble yciaoBust auddepeninupyemoctu. [lomnas
npousBosHas. [IpousBonHas cioxnoit ¢pynkuuu. ITomuslit muddepennuan. THBapuaHTHOCTH
nonHoro  auddepenHnuana.  AHaTUTUYECKMM  TpU3HAaK  monHoro  auddepeHnmana.
JuddepenumpoBanue GyHKIUU OJHOW M JIBYX NMEPEMEHHBIX, 33JaHHON HesBHO. YacTHbIe
MPOU3BOJHBIE W TOJHBIE Au(epeHnanbl BBICIIMX MOPSAKOB. TeopemMa O paBEHCTBE
CMEIIaHHbIX TMPOU3BOAHBIX (A7 (YHKUMU ABYX INepeMeHHBIX). JIOKaibHbIE 3KCTPEMYyMBbI
(GYHKIIMH IBYX MEPEMEHHBIX: HEOOXOJUMOE U JJOCTATOYHOE YCJIOBUS IKCTpEMyMa. Y CIIOBHBIN
KCTpeMyM (MeTos MHOoxuTened Jlarpawxka). HambGonpliee u HauMeHbIee 3HAYCHHE
GbyHKIIMM B 3aMKHYTOM oO6mactu. OCHOBHbIE NOHSTUA Teopuu mnouss. CkalaspHOe MoJe.
[ToBepxHocTH U nTUHUM YpoBHs. [Ipon3BoaHas no HanpasieHUo. ['pagueHT CKalIsIpHOTO MO
u ero coucrBa. BekrtopHoe mnone. JluBepreHumst mons. Potop monsa. CBsA3b Mexay
IPaJUEHTOM U IPOU3BOAHOM IO HAIIPABIICHUIO.



2. KpaTHble nHTErpaJjbl.
JIBOMHON WHTErpan: OIpeleIeHUue, TIeOMETPUYECKUN CMBICI, CBONCTBA. DBbluncieHue
JIBOMHOTO MHTErpaja B JeKapTOBOM W MOJSpHOHN cuctemax koopauHaT Murterpan Ilyaccona.
TpoWHON MHTErpajl: OIpENEIeHUEe, T'€OMETPUYECKUN CMBICI, CBOWCTBA. BbrunciieHue
TpoiiHoro uHTerpaia. [Ipunoxenust ABOMHOTO U TPOMHOTO UHTETPATIOB.

3. KpuBoJinHeliHbIe M IOBEPXHOCTHBIE HHTErPaJIbl.
KpuBonuHelHbIN HHTETpa 10 KOOPJWHATAM: OIpe/IeiieHne, CBOMCTBA, BhIunucieHne. Pabora
B cwioBoM mnoise. dopmyna ['puna. KprBoauHEHHBIE MHTErpaibl, HE 3aBHUCAIIAE OT IIyTH
unterpupoBanusi.  [loteHnumanpHas  GyHKOUS,  nOOoTeHUManbHoe  moje.  [lonsithe
MOBEpXHOCTHOro HHTerpasa. IloTok BekTopa dyepe3 moBepxXxHOCThb. Teopema ['aycca-
Octporpanackoro. ®opmyna Crokca.

3 CEMECTP

1. [udpepenunajbHbie YypaBHEHUS NEPBOro MOPsiaKa.
Jduddepennnanbaple  ypaBHEHHs: TOPSAIOK, pEIICEHHWE, TeopeMa CYyHIIeCTBOBAHHS U
€MHCTBEHHOCTU pelleHud. 3anada Komu. YpaBHEHUS C pa3leisiOlUMUCS MTEPEMEHHBIMU.
OpnHoponubie nuddepeHnnanbabie ypaBHeHUs. JInneliHbie auddepeHnnanbable ypaBHEHUS
MIEPBOTO MOPSAIKA. YpaBHEHHU B MONHBIX Auddepennnanax. MHTerpupyromumii MHOKUTENb.
2. Iuddepenunanbable ypaBHEHUSI BTOPOTO U N-TO MOPSIKA.

JuddepeHnnanbaple ypaBHEHUST BTOPOTO TOPSIKA, JOMYCKAIONIME IOHWKEHUE MOPSAKA.
Jlunelinple uQQepeHIraIbHble ypaBHEHUs BTOporo mopsjka. CBOHCTBa pelieHuil.
Jluneitnass He3aBucuMmocTh (yHkmmid. Onpenenutens Bponckoro. CtpykTypa o0miero
peleHus JUHeHHoro qudQepeHnranbHble ypaBHEHUs] BTOPOro nopsijaka. @yHaaMeHTaabHast
cucremMa pemieHuid. JIuHelHbIe OMHOpOAHBIE IU(QEepeHINaTbHbIE YPAaBHEHHS BTOPOTO
HOpsi/IKa C HOCTOSIHHBIMU KO3 GUIIMEHTaMU: TIOCTpoeHue oduiero pemenus. Meroa Ditnepa.
Jlunelinple  HeogHOpOAHBIE AU dEepeHInaNbHBIE ypaBHEHHS BTOPOTO  TOpsiAKa ¢
HOCTOSHHBIMU KO3 dunmentamu. OOIee U 4acTHOE PEIICHUS HEOJHOPOJHBIX YPaBHEHMH.
Jlunetinple muddepeHraIbHbple YpaBHEHHS N-TO TMOPSIKa: CBOMCTBA PEHICHUH, TEOPEMBI O
CTPYKTYpe OOIIEro peleHus, MeTOl BapHalluu NOCTOSHHBIX. JInHeltHble nuddepeHiuaibHble
ypaBHEHHS N-TO MOPSAKA C TOCTOSTHHBIMHA KOA(PPHUIIMEHTaMH. AJIITOPUTM HOCTPOCHHUS 00IIETO
peuieHus.

3. Cucremsl 1uddepeHNAIBLHBIX YPABHEHUIA.

Cuctembl audQepeHIMaNbHbIX YpaBHEHHM MEepBOro MOpsIKa: OOIIMEe MOHATHS, TeopeMma
CYLIECTBOBaHMSI W  €IUHCTBEHHOCTH  obOmiero  pemeHus. Cucrembl  JUHEHHBIX
TuddepeHMaIbHbIX YPaBHEHUH MEPBOTo MOpsAKa: HHTETPUPOBAHUE METOI0OM UCKITIOUEHHUS.
CucreMsbl IMHEHHBIX AU PEepeHInanbHbIX YPaBHEHHUM MEPBOT0 MOPsIKa: CBONCTBA PELICHUH,
TEOPEMBI O CTPYKTYpe OOIIEro pelIeHNs, METO/l BapHallui MOCTOSAHHBIX. CHCTEMbI JIMHEHHBIX
OJIHOPOAHBIX M HEOJHOPOJIHBIX JU(G(EepeHIMATbHBIX YpPaBHEHUH C IOCTOSHHBIMU
Kod(pduureHTaMu. DJIEMEHTbl TEOPUM YCTOMUMBOCTH. MeETOJbl YHCIEHHOIO pEeLIeHUs
mubdepeHIMaNbHbIX ypaBHEHUH.

4. YucnoBbie U (PyHKIHMOHAIBHBIC PSA/bI.

UucnoBble psibl: OCHOBHBIE MOHSTHSI, CBOMCTBA CXOASIINXCS PSAAOB, HEOOXOAUMBIN MPU3HAK
cxonumoctu. I'apmonnmueckuii psa. Paner upuxne. llpusHaku cpaBHEHUs pAIOB C
MOJIOKUTENbHBIMU  uleHaMu. llpusnak [lamamGepa. VIHTErpanpHbBli W pagMKalbHbII
npusHaku Komm. 3Hakouepenyromecs psaabl: npusHak JleiiOnuma. 3HakonepeMeHHbIe PsIbL:
MOHATUS a0COJNIIOTHOM W YCJIOBHOW CXOJWMOCTH, TPHU3HAK aOCOJIOTHOW CXOJIMMOCTH,
CBOMCTBA a0COIIOTHO M YCIIOBHO CXOJISIIIUXCS PSIOB.

OYHKIMOHAIBHBIE PSIIbI: OCHOBHBIE MOHATHS, 00JacCTh CXOAUMOCTH. CTENeHHbIE PSIIbL:
panuyc, uHTepBal, obimactb cxoxuMmocTu. CBoiicTBa creneHHbIX psanoB. Paaer Teitnopa u
MaksopeHa: CBOWMCTBA, YCIOBHE CXOAMMOCTH psla K MCXOJHOM (QYHKIMHM, OCHOBHBIE
pasnoxxeHus. Paznoxenue QyHKUUU B psii MakiIopeHa ¢ MOMOIIBIO OCHOBHBIX Pa3JI0KEHUH.



['maBHOE 3HaueHue (yHKIHMH. DKBUBAJICHTHbIC (QyHKIWU. [IpumeHenue psnoB Teitnopa u
MaKnopeHa JJIsL BBIYUCJICHUS MTPCACIIOB.

5. 3akarouenue.

Hcnonbp30BaHne MaTEMaTHISCKUX MCTOJ0B B HpaKTH‘IGCKOﬁ ACATCIIBHOCTH.

4.00beM y4eOHOI TMCHUIIJIHHBI:

Bcero 1 cemectp 2 ceMecTp 3 cemecTp
Buier yueOHO#T paboTl 3au. ex./ 3au. ex./ 3au. en./ 3au. ex./
aK.yac aK.yac aK.yac aK.4ac
OGS TPYI0EMKOCTb JUCIIUIITHHBI
O R 15/540 5/180 41144 6/216
[UIaHy
AyIUTOPHBIC 3aHATHA: 5,3/192 1,77/64 1,77/64 1,77/64
Jlekuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[MpakTuyeckue sanstus (I113) 2,65/96 0,88/32 0,88/32 0,88/32
CamocTtostenabHas padora (CP): 7,7/276 2,23/80 2,23/80 3,24/116
) OJK3aMEH- 3auer JK3aMEH-
Bua  KoHTpouis: k3ameH/3auer  [2/72 1/36 1/36
Bcero 1 cemectp 2 cemecTp 3 cemecTp
Buibl yueOHO pabOTEI 3au. ex./ 3au. en./ 3au. en./ 3au. en./
acTp.Jac actp.4ac actp.4ac actp.dac
O0Ias TPy 1I0EMKOCTh AUCIIUTUIMHBI
O S By 15/405 5/135 4/105 6/162
TUIaHY
AYIUTOPHBIC 3aHATHS: 5,3/143,1 1,77/47.8 1,77/47,8 1,77/47.8
Jlekuuu (JIek) 2,65/71,55 0,88/23,76  |0,88/23,76 0,88/23,76
[MpakTuyeckue saustus (I13)2,65/71,55 0,88/23,76  [0,88/23,76 0,88/23,76
CamocrostenbHas pabora (CP): 7,7/207,9 2,23/60,2 2,23/60,2 3,24/87,48
) JK3aMeH- 3ayeT DK3aMeH-
Bun  koHTpouis: dk3ameH/3auer  [2/54 1/97 197
AHHOTAUA

padoueii MPOrpaMMbl TUCHUHTLTHHBI
«Andopmaruxa» (51.5.06)

1. IIe.m; AUCHMIIJIMHBI — (bOpMHpOBaHI/Ie Y CTYACHTOB CHCTCMBI OCHOBHBIX HOHHTHﬁ,

. B pe3yabTare

UCTIOIB3YEMBIX JUIS TTOCTPOSHHSI BXHEWIINX MAaTEMaTHYECKHX MOJeNed, U yMEHHs
UCIIOJIb30BaTh MaTEMAaTUYECKHE METOBI JUIsl OIIMCAHUS Pa3IMYHBIX ITPOLECCOB.
U3y4YeHHs] JAUCHUIUIMHBI O00YyYaloUIWiicsi 1O mporpamMme
0akajaBpHUaTa J0JIKEH:

Obnadams cnenyronumu odmenpodeccunonanbHbiMu (OITK) kommeTeHUsAMIY:
BJIaJIeHHE MOHUMaHM CYITHOCTH U 3HaYeHUs1 MHPOPMAILUU B Pa3BUTHH COBPEMEHHOTO
OOIIeCTBE, OCO3HAHWS OIACHOCTH W YrpO3bl, BO3HHUKAIOIINX B 3TOM IpoIlecce,
CIOCOOHOCTBIO COOJIIO/IaTh OCHOBHBIE TpeOOBaHUsI MH(POPMAIIMOHHON 0e30macHOCTH,
B TOM YHCJI€ 3aIllUThI rocyaapcTBeHHo# Taitubl (OI1K-4);




—  BJIQJICHUE OCHOBHBIMH METOAAMH, CIIOCOOAMHU M CPEJCTBAMM MOJYUYEHUs, XpaHEHUS,
nepepaboTku UH(GOpPMAIMK, UMETh HABBIKM Pa0OTHl ¢ KOMIBIOTEPOM KaK CPEICTBOM
ynpasienus uadopmarueit (OITK-5);
3uams:

— cBoiicTBa HH(OpMaIUK, CIOCOOBI €e XpaHEeHHs U 00pabOTKH;

— CTPYKTYpY, IPUHLHUIIBI PaOOTHl U OCHOBHBIE BO3MOXKHOCTH DBM;

— TOIOJIOTHIO U apXUTEKTYPY BBIYHUCIUTEIBHBIX CETEH;

— IIPUHLMIIBI aIpecaliy N10JIb30BaTelel, KOMIIBIOTEPOB U peCypcoB B cetu MHTepHeT;

— pas3nuyatk ¥ pacmm@possiBaTh [P — agpec, ToMeHHOE UMsI KOMIIBIOTEPA;

— CTPYKTYpY, IPUHLHUIIBI PaOOTHl U OCHOBHBIE BO3MOXKHOCTH DBM;

— OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKHA ITPOIrPAMMHUPOBAHNS;

— CTaHJapTHBIE IPOTrpaMMHBIE 0OecIieYeHus CBOeH Mpo(ecCHOHANBHOM eI TeTbHOCTH;

— QJITOPUTMBI PELICHUs HEIMHEUHBIX YPaBHEHUN;

— aJNropUTMbI OJJHOMEPHOW ONTUMM3ALIUH.

Ymems:

— IMcaTh ¥ OTJIAXXMUBATh IporpaMMsel Ha VBA 1o pa3zpaboTaHHBIM aIropuTMaMm;

— IPUMEHATH METOABI MATEMATUYECKON CTATUCTUKHU AJIS PELIEHUSI KOHKPETHBIX 33124,

— UCMOJb30BaTh IMAKEThl MPHUKIAJHBIX MPOrpaMM IpH JajbHEHIIEeM OOy4eHUH U
IIPaKTUYECKON AESITEIbHOCTH.

Braoemy:

— HaBBIKAMU CaMOCTOSITEJIBHOIO pElIeHHs 3aJad Ha KOMIIBIOTEpE, BKJIIOYAIOIINE
IIOCTAHOBKY 3ajlauy, pa3paboTKy aJlrOpUTMa U OLEHKY €ro 3(pGeKTUBHOCTH METOJaMU
MaTEeMaTHUYECKON CTATUCTUKHU U1 00pabOTKU HKCIIEPUMEHTA;

— METOJIaMHU peajn3aliy aITOPUTMOB Ha KOMIIBIOTEPAX.

3. Kpartkoe copep:xanue IMCHUIINHBI:

3.1. ApXUTeKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® UCTOpUSl Pa3BUTUS BBIUMCIUTEIBHOM TEXHUKM M IEPCOHAIBHBIX KOMIIBIOTEPOB.
Kpatkast uctopust pa3BUTHsI BBIUUCIUTEIHOW TEXHUKHU U NIEPCOHAIBbHBIX KoMIbioTepoB (I1K).
Boruucnurensnas mammaa ®on-Heilimana um mamumna Teiopunra. Paspabotku HopbOepra
Bunepa;

eapxurektypa [IK, anmapartasie cpenctsa IIK. Mcnonb3yeMble cHCTEMBI CUMCIIECHMS,
aJIeMEHThl MaTemaThdeckoi soruku. OO6mee mpencrasieHue o IIK u ux BO3MOXKHOCTSX.
@dynkuunoHanbHass cxema IIK, wmarucrpanmpHO-mMoAynpHBIM npuHIMN noctpoeHus IIK.
Amnmnaparsbie cpenctBa IIK: mukpomnpoueccop, onepatuBHas W K3II MaMsTh, BHEILIHSSA
namsATh, IIMHBI ajgpeca, KOMaHA W JaHHbBIX, TaKTOBBIM reHepaTop. [IpmHuun oOTkpeITON
apXUTEKTYphl: CUCTEMHAas IIMHA, pa3psaHocTb. [lepudepuiinbie yctpoiicta I1K: knaBuatypa,
MBIlIb, MOHUTOpP, NMpHHTEP U Ap. OCOOEHHOCTH MNpeACTaBIEHUS MAHHBIX HAa MAIIMHHOM
ypoBHe. IIpeumymiectBa 1udpoBOoro mnpeacraBieHuss HHGOPMAIMU TIEpEe] aHAJIOTOBBIM
NpEeJCTaBICHUEM: BBICOKOE KaueCTBO 3allUCH M OTOOpakeHHs WHQOpMalUU, MPOCTOTa H
HAJeKHOCTh AyOJMpoBaHUs (KOMUpoBaHMs) wHGoOpManuu 6e3 morepu kadectBa. CHUCTEMBI
CUMCIEHUs (JecATUYHas, JBOWYHAs, BOChBMEpUYHAs, LIECTHAALATEpUYHAs), IpaBUiIa
nepeBojia U3 OJHOW CHUCTEMBI B JIPYryl0. DJEMEHTHl MaTeMaTHYeCKON JIOTHKHU: IMOHSTHS
(dopManbHON JIOTMKH, OCHOBHBIE JIOTMYECKHE ONeparuu U (OpPMYIIbl, JOTHUYECKUE OCHOBBI
pa6ors T1K;

® KOMITBIOTEPHBIE CETH: TOIOJIOTUU CeTel, UX XapakTtepucTuku. KoMmploTepHas ceTp -
COBOKYITHOCTb KOMIIBIOTEPOB U PA3JIMYHBIX YCTPOHCTB, 00€CIIEUNBAIOIINX HHPOPMAIIMOHHBIN
o0OMeH MeXIy KOMIBIOTEpAaMU B CETH 0€3 HCHOJIb30BaHUS KAaKMX-THOO MPOMEXKYTOUHBIX
HocuTenell nHdopmaruu. Tormonoruu cereit: 38e3qHast, IMHHAs, KoJblieBas. CeTH 3aKpbITOro
TUIIA: JIOKAJIbHBIE U pacIipe/ieJIeHHbIE CETH, KOpHopaTuBHbIe ceTH. [IporpaMMHO-TEXHUYECKOE
o0ecrieyeHue: ajaanTep, KOTOPBIM yIpaBiseTCs CIEUUAIbHOW MpOrpaMMoil JpaiBepoMm;
ONepalMOHHAs CHUCTEMa, YIPaBIIOMAs KOMIBIOTEPOM, TPEJOCTABISIOUIUM PECYPCHI;



IIPOTOKOJIBI - 0COOBIE A3BIKH, HA KOTOPBIX 0OMEHUBAIOTCS NH(pOpMaLMel KOMIIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'no6anbHbie cetn pa3znuuHoro macimradba (WAN —Wide Area Net, MS
Network u Internet). Bosmoxxnoctu cetu HMuTepHer. DnekTtponHas moura. Jloctynm K
uHpOpMaMOHHBIM pecypcaMm. Cucrema TenekoHpepeHIHHA. Apecanust U TMPOTOKOJBI B
Nurepner;

e MyJIbTHUMEINA — JAHAJIOroBasi KOMIIBIOTEpHAs CUCTEMa, OOeCHeuuBarollas CHHTE3
TEeKCTa, TpauKH, 3ByKa, pedd MU BHJEO. YCTpoiicTBa MyibTuMenua. TpeOoBaHus K
MYJIbTUMEAUHHBIM CPEICTBAM KOMIIBIOTEPOB. PacmmmpeHHble BO3MOXXHOCTH 00pabOTKH,
npeoOpa3oBaHusi, cuHTe3a MHGQopManuu (KOMIBIOTEpPHAs aHUMaLuUs, MoauduKanus
n300pakeHuii, TpexmepHas rpaduka). MynbTuMeauiiHple Tnporpammbl.  [Iporpammsl
pEellaKTUPOBaHMs, MOHTaka 3ByKa M BuAeo. Buueo-penakropsl, mMomynu crneudddexros,
MOHTa)KHBIC CTYIUU. DJIEKTPOHHBIC MPE3EHTAIINH (OCHOBHBIE BO3MOKHOCTH MS PowerPoint),
9Tanbl CO3JaHUS NPE3CHTAlMH, CTPYKTypa IHpe3eHTauuid M OCOOCHHOCTH paboThl ¢
PENAKTOPOM.

3.2. IIporpamMmmHOE 0OECTICUCHHE:

® CTPYKTYypa OINEPAIlMOHHBIX CHCTEM, IIAKeThI IPUKIAAHBIX porpamm, Microsoft Office.
Knaccugpukamuss nporpamMmmubix  cpenctB. CHCTeMHOE ¥ MPHUKIATHOE TMPOTPAMMHOE
obecnieuenue [1K. O630p oneparmonnsix cuctem (OC). [punnunet cozganus u cocras OC:
sanpo, uatepdeiic, apaiieprr. Kparkas xapakrepuctuka WINDOWS, MoaynbHbIH MpuHINAT
noctpoenusa. Cpena WINDOWS: okna, ux snemeHTH, paboTa B MHOTOOKOHHOM DPEXHUME.
Pabora ¢ oObexkramu WINDOWS. Sfpnsiku u pabora ¢ nHumu. llankum: co3panue,
IepEeUMEHOBaHNE; KOIMPOBAHUE U IepeMelleHne OOBEKTOB (MAloOK M SAPJIBIKOB), yAaJeHUE
o0bekToB. Kop3una u ee naznauenue. Hactpoiiku WINDOWS: nara u Bpems, HacTpoika
MBILIH, KpaHa. DJIeMeHThl TexHuueckoro cepBuca I1K: yctaHOBKa onepalinoOHHON CUCTEMBI,
CO3/71aHME MHAMBMIYaJIbHON ONEpPAallMOHHON Cpenibl M0JIb30BaTeNs, MOAIEPIKKA I[EIIOCTHOCTH
UHpOpMaLIMK, PACHIMPEHUE U MOJEpPHHU3AlMs KOHPUIypaluy anmnapaTHbIX U MPOrpaMMHbIX
CPEICTB

e TexctoBelii penakrop WORD, penakTopsl MaTeMaTHUECKUX U XUMUYECKHX (OPMYIL
OCHOBBI HCIIOJIb30BaHMS IPOrpaMM OOILEro Ha3zHaueHHs (KpaTKuil 0030p) Ha MpuMepax
TeKcTOBOTO penaktopa WORD, penakropoB MareMaTHUECKMX M XUMHUYECKHX (hopmyi.
Ocobennoctu TekcroBoro penakropa WORD. BBog wu  penakTupoBaHHMe —TEKCTa.
KomupoBanune u mnepemenienne oOBEKTOB, pabota ¢ Tabimuiamu. BeiOop Buma, pasmepa
mpudTa, hopmMaTHpoBaHHE CHUMBOJIOB M ab3aueB. Kommuposanue ¢opmara. OcobeHHOCTH
CO3/aHUSI CCBUIOK, ornaBieHuil. Co3naHue JOKYMEHTOB paziu4HbIX (OpM (CTaHIAPTHBIX U
HECTaHAAPTHHIX). Vcronp3oBaHHE pelakTopa MaTeMaTHYecKuX (OopMyn B TEKCTOBBIX
JToKyMeHTax. PemakTtop xumuyeckux ¢GopMys, Ha3Hau€HHE U OCOOEHHOCTH pabOoThI.
Konuposanue xumuueckux (GopMys B TEKCTOBBIE JOKYMEHTBI.

¢ Cucrema ynpasnenus 6asamu nanueix ACCESS: co3nanue nonb3oBarenbckux CYB/I,
dbopmupoBaHne 3anpocoB, oTuyeToB U ¢opM. HMHpopmanmonnsie cucrembl. CHCTEMBI
ynpaBiieHus: 6aHKaMM M 06a3aMu JaHHBIX. PesiionHas Mozens qaHHbIX. CTpyKTypa 3aIucH,
MeToab!l AocTyna kK nHpopmaruu. OOMeH gaHHbIMU ¢ npyrumu npuioxernsmu WINDOWS:
TEKCTOBBIMM PEIAKTOpaMU M JJIEKTPOHHBIMH Tabnuuamu. PensiuonHas 0a3za JaHHBIX
ACCESS. I'naBHOE OKHO, MEHIO KOMaH/I, TAHETb HHCTPYMEHTOB. Co37aHKe U OTKPBITHE 0a3bl
JaHHBIX. BBOI M peJakTHpOBaHUE JAaHHBIX B peXHUME TaONMIBI U peKUME KOHCTPYKTOpa.
dopmMupoBaHuE 3alpoCcoB. 3ampochkl MPOCTble ¥ MHOTOTAOJWYHBIE, 3aIIPOCHI C YCIOBUSIMHU.
Co3znanue otyetoB U ¢popM. TexHonorus peanusanuu npocreimmx 3anau cpeacrsamu CYBJ]
ACCESS.

e Pemenne BBIUMCIMTENBHBIX 337a4 ¢ ucronb3oBanrnem EXCEL: o6pabotka Tabmuil,
NOCTpOeHHE TpaUKOB M JAMAarpamMm, BBIYMCICHME MAaTpPUYHBIX BblpakeHUil. Ha3znauenue
anekTpoHHbIX Tabmur (MS EXCEL). OcobGennoctu Tabmumunoro mpomeccopa EXCEL u
UCIIOJIb30BaHUE €0 IS pelIeHus] MHPOPMAIIMOHHBIX U MH)KEHEPHBIX 33/1a4. TexXHuKa paboThl
¢ EXCEL. Oxno EXCEL. AGcontoTHas M1 OTHOCHTENbHAs anapecalvs. BriieneHue sdeexk,



nepemMenieHrue 1mo padouemy Jmucty. Pacuer mo ¢opmymam. Komupoanue ¢opmyi.
[Toctpoenne rpadukoB. Pacuer (GYHKUMOHATIBHBIX 3aBUCUMOCTEH M IMOCTPOCHHE
rpadudecKkux n300pakeHUi ¢ ucmoiab3oBaHueM ctaHaapTHbIX GyHknuii EXCEL u mactepa
¢ynkuunii. IlocTpoeHne MOBEpXHOCTEH C HCIOJNB30BAaHMEM MacTepa auarpamm. Pabora c
tabmunamu. @dopmarupoBanue, odopmieHue Tabuul. YuCIoBbIE M OJB30BATEIbCKHE
dopmarel. Cpomuble Tabmumbl. IlocTtpoenne nauarpamm. PaspaboTtka u  peanmzanus
MIPOCTEHUININX aJNTOPUTMOB C HCHoOJNb30BaHueM Bo3MoxHocTert EXCEL (HaxoxkneHue
MaKCHUMAaJbHOTO (MHUHHMAJIBHOTO) 3JIEMEHTAa BEKTOpAa M MATPHUILBI, HAXOXJIECHUE CYMMBI
3JIEMEHTOB BEKTOpa U MaTPULIbl, BBIYUCICHUE MATPUYHBIX BBIPAXKECHUH ).

3.3. AIropUTMBI 1 OCHOBBI IPOIPAMMUPOBAHUS:

e AropuT™BI, TUIBI anroputMmoB. [loHsTHe anroputma u ero cBoicTBa. CrocoObI
3aIMMCH aNTOPUTMOB. MOAYIIBHBIA PUHIUI TOCTPOSHHSI AITOPUTMOB M IIPOTPAMM.

® XapaKTEepUCTUKU SI3BIKOB MpOrpaMMUpoBaHus. OCHOBHBIE CTPYKTYpPbl U NPHHLUIIBI
CTPYKTYPHOIO NpOrpaMMupoBaHus wunocTpauus. CTpyKTypHOE HpOrpaMMHUpPOBAHHE, €ro
ocobeHHOCTH. TexHOMOTHsI O0BEKTHO-OPUEHTHPOBAHHOTO MNPOTPaAMMHUPOBAHHS; CBOMCTBA
A3BIKOB: HACJEIOBAHUE, MHKANCYIANMs, HoauMmopdusm. IloHATHS sA3BIKOB: Kiaccel H
O00BEKTHI. DBOJIONHS U KJIACCH(PHUKAIMS S3BIKOB TporpaMMupoBanus. [IoHATHS TpaHCISAIHH,
KOMIWJISLIMM, HMHTEPIpEeTalu, MX paszauuus. ba3oBble anropuTMHUUEcCKHe KOHCTPYKIHMU
(cnemoBaHue, BETBJICHUE, TOBTOPEHHUE), MPUMEPHI HX peanu3anii. OCHOBHbBIE KOHCTPYKIIUH
A3BIKOB IIPOTrPaMMHUPOBAHHUS. SI3bIKH IPOrPaMMHUPOBAHHUS BBICOKOTO YPOBHS.

e BoruncnuTenbHble aJITOPUTMBI U IIPOrpaMMHbIE peanu3anuu Ha VBA s o0paboTku
uHpopmanuu [Ipomecc pemeHust 3amad Ha KoMmIbioTepax. lIporpamMmmupoBaHHe Ha SI3BIKE
VBA: ocHOBHbIE omepaTopbl s3blka, Ipouenypsl U QyHkuuu. Paspaborka u peanuszauus
IPOCTEHIINX aIropuTMOB 00pabOTKM uH(popManuu (pelmeHue 3afgad ¢ OJAHOMEPHBIM U
MHOI'OMEpPHBIM 00BbeMOM HH(popMarun). YucaeHHble METO/Ibl aHATIN3a OAHOI0 HEJIMHEHHOTrO
YpaBHEHHS: TIOMCK KOPHEH, pelIeHne 3aJjaui OJHOMEPHOW ONTHUMHU3ALNH (HAX0XKICHHE TOUEK
MakCUMyMa M MUHUMYMa (yHKIuM). MeToasl CTaTHCTUYECKOH OOpabOTKM pe3ylbTaToB
WU3MEPEHUH OIHOI BEIMYMHBI: BBIYMCICEHUE TOYEYHBIX (CPEIHEro, AUCIEPCHH, CTaHIApTa) U
MHTEPBAJIBHBIX OLCHOK CIIy4yaliHON BEJIMYMHBI.

3.4. 3ammra nHGOpPMALIUH:

ANTOpUTMBI 3alUTHl WH(GOpPMALMK: METOJbl 3aIlMThl, KOMIIBIOTEPHbIE BUPYCHI H
O6oppba ¢ HuMmu. IloHATHe O6€30MACHOCTH KOMIIBIOTEPHOM HH(OpMaLMM: HAJIEKHOCTh
KOMITbIOTEPA, COXPAaHHOCTb JIaHHBIX, 3aIIUTa OT BHECEHUS N3MEHEHUI HEYNOJIHOMOYEHHBIMU
JMIIaMH, COXpaHEHHE TalHBI TIEPETIMCKH B DJIEKTPOHHOU ceTH. METOABI pean3aliy 3aluThI
UHpOpPMaLMU: TPOrpaMMHbIE, amlapaTHble, OpraHu3alMoHHbIe. VCTOpHs BO3HUKHOBEHUS
BUPYCOB M aHTUBHpPYcOB. CnocoObl 3apaxeHus, 3aluTbl M OOpbOBl C BUpYCaMH.
OcobeHHOCTH paboOTBl  aNTOPUTMOB BHUPYCOB: PE3UIEHTHOCTh, MOJUMOPPHUUHOCTh U
camommdpoBanue. KommproTepHbIE BUPYCHI, UX CIEMU(PUKA U aHTHBHUPYCHBIE MTPOTPAMMBbI
(Kacniepckuii, Dr. Web, Avast, AVG). Crioco0b! mudpoBanus U nepegadn MHGopManuu Ha
nanpHue paccTossHUS. OTKPBITBIA M 3aKpBITHI Kifoun mdpoBanus. Jledparmenranus
JIMCKa.

4. O0beM y4eOHOH JUCHHUIIMHBI:

Bunsl yueOHoI paboThI B 3agerHbIX B akanem.
CIMHATIAX Jacax

OO0mas Tpy10eMKOCTh THCIUILTHHBI 110 Y4eOHOMY 3,0 108
IJIaHY

AyAUTOpHBIE 3AHATHS: 1,3 48
JlabopaTopnsbie 3ansartust (J1ab) 1,3 48
CamocrositesbHas padora (CP): 1,7 60
PacuerHo-Tpaduueckue paboThbl 0,6 20
Pedepar 0,3 10
Jlpyrue BUIbI CaMOCTOSITENBHON pabOThI 0,8 30




Buja koHTpOJISi: 3a4eT/IK3aMeH \ \ 3auer

Bupl yueOHO# paboTh B 3auerHbIx B actpom.
SIMHUTIAX gacax
O01masi Tpy10eMKOCTh TUCHHUILUIMHBI 10 Y4eOHOMY 3,0 81
IUIAHY
AyAUTOpPHBIE 3aHATHS: 1,3 36
Jlaboparopusie 3ansaTus (J1ad) 1,3 36
CamocrositesbHas padora (CP): 1,7 45
Pacuetno-rpaduueckue paboThl 0,6 15
Pedepar 0,3 75
Jlpyrue BubI CaMOCTOSTEIHLHON pabOThI 0,8 225
Buja koHTpoOJIsi: 3a4eT/IK3aMeH 3auer
AHHOTANUA

pado4eii MPporpaMMbl AUCHUNJIMHBI
«®usuka» (b1.6.07)
1. Heab DMCHUIUIMHBI — TIpUOOpETEHHE CTYJICHTaMHU 3HAHWW MO OCHOBHBIM paszfesiaM
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B JJPYTUX €CTECTBEHHOHAYYHbIX JUCLUIUINHAX.
2. B pe3yabtrare u3ydYeHUsl AUCUMIUIMHBI oOydawmmiics 1o mnporpamme
0akaJjiaBpuaTa J10JIKeH:
Obaaoams cnenyromumu oommernpodeccnonanbabivu (OIK) u npodeccrnonanbHEIMI
(ITK) xoMmeTeHIUSIMH:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHbI (PU3MKH B
npodeccronanbHoit AesteabHocTu (OITK-1);

— TOTOBHOCTb MCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (U3UYECKOH KapTHHE Mupa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHUHM  BEIIeCTBA IS
HNOHMMAaHUS OKPYXKaIoIero Mupa u sisienuii npupos (OI1K-2),

3nams:

— (usmyeckre OCHOBbI MEXaHWMKH, (U3MKM KOJeOaHWH M BOJIH, 3JEKTPUYECTBA U
MarHeTu3Ma, »3JEKTPOJUHAMUKH, CTAaTUCTHUECKOW (UMK U TEepMOAMHAMUKH,
KBaHTOBOH (PU3UKH;

— cMbIc (QyHIAMEHTaIbHBIX (DU3WYECKHX 3aKOHOB, MPUHIMIIOB M TIOCTYJIATOB; HX
(GOopMYIMPOBKH U T'PaHMIIbI TPUMEHUMOCTH;

— CBS3b UIMPOKOTO Kpyra (pM3HYeCcKUX SBJIECHUH ¢ (yHIaMEHTaJIbHBIMH MPUHLIUNIAMH U
3aKOHaMU (PU3HKHY;

— OCHOBHBIE METOJIbI PEUICHHS 33124 TI0 OMMMCAHUIO (PU3UUYECKUX SBICHUH;,

— METOo/ibl 00pabOTKH pe3ysbTaToOB PU3NYECKOTO IKCIIEPUMEHTA.

Ymems:

—  NIPUMEHATH TEOPETHUUECKUE 3HAHUS U SKCIIEPUMEHTAIbHBIE METO/IbI HCCIIET0OBAHMS
IIPU peLIeHUH IpoQecCHOHaNbHbIX 3a/ay;

—  TPOBOAMTH PACUETHI, OCYIIECTBISTH aHAIN3 U HA OCHOBE 3TOTO JIeNIaTh 000CHOBAaHHBIE
BBIBO/IbI;

—  aHaJIM3HWPOBATH PE3YNTATHl HAOIIOIEHUH U SKCIIEPIMEHTOB C IIPUMEHEHUEM
OCHOBHBIX 3aKOHOB U NPHHIIUIIOB (PU3UKH;

—  OIpeIeNsTh XapakTep (PU3MYECKHUX MPOIECCOB MO0 KOMIUIEKCY SKCIIEPUMEHTATHLHON
uHpOpMaIUY TPU TOMOIIH I'padUKOB, TAOIHIl U YPaBHEHUH;

—  TIPEACTaBIATH 00paOOTaHHYIO SKCIIEPHUMEHTATFHYIO U TEOPETHUECKYIO HH()OPMAITHIO
B YCTHOM M MUCBMEHHOM (hopMe, B TOM YHCIIE C UCTIOIb30BaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA.




Braoemy:
— HaBBIKaMH pabOTHI C HIMPOKUM KPYroM (pU3NUECKUX MPHUOOPOB U 000PYAOBAHMS;
— HaBbIKaMU OOOCHOBAHUs CBOMX CY>KICHHI U BEIOOpA METO/1a UCCIIEIOBAHMUS;
3. Kparkoe conep:kanue JMCHUNIHHBI:
Cemectp 2. Brenenue
[Ipeamer ¢usuku. Metonsl (GU3MUECKOTO HCCIEAOBAHMS: ONBIT, THUIOTE3a, SKCIECPUMEHT,
TEOopHsl.
1. ®u3nyeckue OCHOBBI MEXAHUKH
[Ipeamer xunemaruku. Ilepememienue, ckopocTb, yckopenue. Kunemarnueckue
XapaKTEpUCTUKU BpAIIATEIbHOTO JBI)KEHUSA. 3akoHbl HbrOoTOHA. 3aKOH BCEMHPHOIO
TArOTeHUs. J[BMXKEHUE Tena NepeMEHHOM Macchl. 3aKOH BCEMUPHOTO TATOTEHUS. JIBHKEHUE
Tea MEpPEeMEHHON Macchl. YpaBHeHHs Memepckoro. @opmyina Lnonkosckoro. Yupyrui u
HEyNnpyruil yzaapel mapoB. MOMEHT HHEpUMH MAaTepUaJbHOM TOYKM M TBEPAOro Tea.
Kunemaruka rapmonudeckux koneOanwii. JuddepennmansHoe ypaBHEHHE TapMOHHYECKHX
kosneOanuii. [ToHsATHE O 3aTyXaroIMUX M BBIHYXKICHHBIX KojeOaHusAx. BoiaHOBoe nBHKEHUE.
BouHBI IPO0JIBHBIE U TIOTIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIPHOM (PU3UKH
DONeMEHTHl  TEePMOAMHAMHKHA W  (u3WYeckod  KUHETHKH. VjeanpHBI  ras.
Pacnipenenenne bonbiMana u ero odmedusndeckuii cMbIci. PeanbHbli ra3. YpaBHenue Ban-
nep-Baansca. TepMmonmaamuueckuid meton B ¢usuke. PaBHOBecHbIe cocrostHus. Hawama
TepMOAUHAMUKU. [{UKIIBI. DHTPONMS U €€ CTAaTUCTUYECKOE TOJIKOBaHUE. SIBIIEHHE MepeHoca.
Huddysus. 3akon @uka. TermmonpoBogHocTh. 3akoH Dypre. BHyTpeHHee TpeHue (BI3KOCTD).
3akoH HeroTOHA.
3. DnexTpocTaTHKa U MOCTOSHHBIN 3JIEKTPUUYECKUN TOK
3akon Kynona. Teopema Octporpanckoro-l'aycca. Junons. [lusnextpuku B
AJEKTPOCTATUYECKOM IT0JIE.
Cemectp 3
1. DnekTpoMarueTusm
3akoH Awmmnepa. 3akoH buo-Capapa-Jlannaca. Cuna JlopeHua. MarHeTuku.
DneKTpoMarHuTHast UHAYKIMs. Y paBHeHHe MakcBelia.
2. Onrtuka
WNnuTtepdepenus BonaH. Audpaxnus BoaH. [Hongpuzanus BonH. TemnoBoe usnydeHue.
3akon Kupxroga. I'mnoreza Ilnanka. KBaHTOBoe O0OBSICHEHHE TEIJIOBOTO M3IIyYSHHMS.
Dddext Komnrona. Anepuas monens aroma. [loctynatel bopa. ATom Bonopoa o bopy.
3. DneMeHThI KBAaHTOBOW (hPU3UKU
I'mnoresa ne bpoiuss. BonHoBoe ypaBHenue IllpenuHrepa nns CTanMOHAPHBIX
cocrogHuil. OmnbiTel IlTepHa-I'epaaxa. MHOro3nekTpoHHbIM atoMm. OddexT 3eemaHa.
[Tpunuun ITaynu. KBantoBble cratuctuueckue pacnpenenenus boze-DitHirelina u ®epmu-
Hupaka. ®onoHbl. 3akoHbl JleGas u OifHmTelHa. XapakTepuUCTHKH sIpa: 3apsi, Macca,
SHEpPrusi CBA3M HYKIOHOB. SlnepHble peakuuu. DyHIaMEHTaJbHbIE B3aUMOACUCTBUS U
OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YaCTHUL.
4.00beM y4eOHOH TUCHHIIINHBI:

Bcero 2 cemectp |3 cemecTp
Bujib1 yueoHoit paoTe 3a4. e,/ 3a4. 1./ 3a4. e,/
aK.gyac aK.yac aK.gyac
O0mas Tpy10eMKOCTh JUCHHILJIMHBI 110 Y4e0HOMY IJIAHY 10/360 4,0/144 6,0/216
AyIHMTOpHbIE 3aHATHS: 3,6/128 1,35/48 2,25/80
Jlexrmn (Jlex) 1,35/48 0,45/16 0,90/32
JlaboparopHsie 3ansaTus (J1ad) 0,9/32 0,45/16 0,45/16
[pakTuueckue 3anstus (113) 1.35/48 0.45/16 0.90/32




CamocrostenbHas padora (CP): 4.4/160 1.65/60 2 75/100
Bun xoHTpoJIsi: 3a4eT/IK3aMeH 2[72 JK3aMeH IK3aMeH
1/36 1/36
Bcero 2 cemecTtp |3 cemecTp
Bujibt yueoHoit padoTst 3a4. ef1./ 3a4. ef1./ 3a4. e/
acTp.yac aK.4yac aK.yac
O01mas TPy10€eMKOCTh AUCHHILJIHHBI 110 Y4e0HOMY IIAHY 10/270 4,0/144 6,0/216
AyIMTOpHBIE 3aHSTHSI: 3,6/97,2 1,35/48 2,25/80
Jlexunu (JIek) 1,35/36,45 0,45/12,15 | 0,90/24,3
JlaboparopHbie 3ansTus (JIab) 0,9/24,3 0,45/12,15 |0,45/12,15
Hpaicririeciue samirus (I13) 135/3645 | 045/12,15 | 0,90/24,3
Camocrosrenrnas pagora (CP): 4,4/127,6 | 1,65/4455 |2,75/74,25
Bux xoHTpoJsi: 3a4eT/IK3aMeH 2/54 JK3aMeH | DK3aMeH
1/27 1/27

AHHOTAIIUSA
paboueii mporpaMMbl TUCHHIJIHHBI
«O6mas u Heopranndeckasi xumus» (51.5.08)

1. Heub qUCHMIVIMHBI — IPUOOPETCHUE 3HAHUK M KOMIIETEHIMH, (POpMUpPOBaHNE COBPEMEHHBIX
NPEACTaBICHUH B 00JIACTH TEOPETHUECKUX OCHOB XUMHHU M XMMUH JIEMEHTOB.
2. B pesyabTrare M3ydeHHsl AMCHUIVIMHBI O0yYalIIMiicsi MO0 mporpamme 6akajlaBpuaTa

JMOJIKEH:

Obnaoams cnenyromumu oduienpodeccruonanbubiMu (OITK) komnerenusmu:
CIIOCOOHOCTBIO 5 TOTOBHOCTBIO HCIOJIBL30BATh OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JMCIHILIMH B podeccuoHanbHou nestensaoct (OI1K-1);
TOTOBHOCTBIO HCITOJIb30BAaTh 3HAHUS O CTPOSHUHU BEIECTBA, MPUPOJE XUMUYIECCKOU
CBS3M B PA3MUYHBIX KJaccax XUMHUYECKHX COCAMHEHUU N7 MOHHUMAaHMS CBOWCTB
MaTepHUaJIOB U MEXaHW3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAIINX B OKPYKAIOIIEM
mupe (OITK-3).

Buame:

3JIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJT;

OCHOBBI TEOPHHM XHUMHYECKOW CBSI3U B COCAMHEHHUSX pAa3HBIX THIIOB, CTPOCHHE
BEIIECTBA B KOHJICHCUPOBAHHOM COCTOSIHUU;

OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX IMPOIECCOB U XapaKTCPUCTHKU
PaBHOBECHOT'O COCTOSTHUS;

METO/Ibl OMMCAHUSI XMMHUYECKUX PAaBHOBECHI B PacTBOpax AJIEKTPOJIUTOB, CTPOSHUE U
CBOMCTBA KOOPIMHAITMOHHBIX COCTMHEHUI;

XUMHYECKHE CBOMCTBA AJIEMEHTOB PA3JIMYHBIX TPYIIT MEPUOTAICCKON CHCTEMBI M MX
BaXXHEHIITNX COCIUHECHUM;

Ymemn:

BBITIOJTHATH OCHOBHBIC XHMHUYECKHE OIEpaIliy, ONPEICNIATh TEPMOIUHAMHYCCKUC
XapaKTePUCTUKU XUMUYECKUX PEAKIIMi U paBHOBECHBIC KOHIICHTPAIIUU BEIIECTB;
WCIOJIb30BAaTh OCHOBHBIE XWMHUYECKUE 3aKOHBI, TEPMOJAMHAMHYECKHE CIPABOYHBIC
JaHHBIC JUTS PEeIIeHUS MPOPECCHOHATBHBIX 3a/1a4;

MPOTHO3MPOBATh BIUSHUE Pa3IUYHBIX (AKTOPOB HA PABHOBECHE B XHUMHYECKHX
peaKIusX;

Bnaoemn:




— TEOPETUYECKHUMH METOJaMHU OIHMCAHUS CBOMCTB MPOCTBIX M CJIOKHBIX BEIIECTB Ha
OCHOBE AJIEKTPOHHOI'O CTPOEHHUS UX aTOMOB U MOJIOKEHHS B IEPUOJIMYECKON CHCTEME
XUMHUYECKUX HJIEMEHTOB;

— OKCIIEPUMEHTAIBHBIMH METOJaMH OIpEeAeNICeHUsI HEKOTOPBhIX (PU3UKO-XUMHUUYECKUX
CBOWCTB HEOPTAHUYECKUX COCIMHEHUM.

3. KpaTkoe cogep:kaHue JUCHUILINHBI:

CrpoeHue aTOMOB U MEPUOIUUECKHI 3aKOH.
BonHOBBIE CBOCTBa MaTepuUabHBIX OOBEKTOB. YpaBHeHHE ne bpoiumst. CooTHomeHHe
HeomnpeaeneHHoctel ['eitsenOepra. IloHsATMe O KBAHTOBOM MEXaHWKE M ypaBHEHUU
[Ipenunrepa.
CoBpemenHast (HOpMYITHPOBKA IMEPUOINIECKOT0 3akoHa. [lepuomudeckas cuctemMa U €€ CBs3b
CO CTPOCHHEM AaTOMOB. 3alOJHEHHE JJEKTPOHHBIX CJIOEB M 000JIOYeK aTOMOB B
nepuoanueckor cucreme aemeHtoB [[.M. MenneneeBa. Crenenu okucieHnus. Baxueitmiue
OKHUCIIUTEINM M BOCCTAHOBUTENM. BaHelmme cXembl IpeBpalleHusi BEIIECTB B
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMIX.

XHUMHYECKas CBSA3b U CTPOCHUE MOJIEKYJL.
KoBaneHTHast cBsA3b, OCHOBHBIE MTOJIOKEHUSI METOJIa BAJICHTHBIX CBSA3eil. PaccMoTpeHne cxem
MEPEeKpbIBAaHUS ATOMHBIX opOuTaneil mpu oOpa3oBaHUM CBsi3el B Mojekynax. OCHOBHbIE
MOJIOKEHUST MeToja MOJICKYJsIpHbIX opoOutaneii (MO JIKAQO). OOmme cBeneHus o
KOMILUIEKCHBIX COEIMHEHUSX, MX CTpOoeHHE. MeXMOoNeKyasipHas U BHYTPUMOJIEKYJIApHas
BOJIOpO/HAs CBsI3b. VIOHHAs CBsI3b Kak MPENENbHBIN Clly4ail KOBaJICHTHOW cBsi3u. OOIme
MIPEACTABICHUS O MEXMOJIEKYJIIPHOM B3aUMOJCHCTBUU: OPUEHTAUMOHHOE, UHAYKIIMOHHOE,
JIUCTIIEPCUOHHOE B3aUMOJICHCTBUS.

DHepreTuka peakliuii U XMuMUYECKOEe pAaBHOBECHE.
[lonsiThe O XMMHYECKOW TEpPMOJMHAMHKE, TEPMOAMHAMUYECKHE (YHKIMH COCTOSHHUS
(xapakTepuctudyeckue (QyHKIHMH). XUMUYECKoe paBHOBecwe. VICTMHHOE M Kaxylieecs
paBHOBecusi. KoHCTaHTa XMMHYECKOTO pPABHOBECHS. DJIEKTPOXHUMHYECKHUE ITPOILIECCHI,
MNOHATHE 00 OJIEKTPOAHBIX TMOTEHIHANaX. OJIEKTPOABUXKYIIAs CHJIA OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA W KPUTEPUH CaAMOMPOU3BOJILHOTO MPOTEKAHUS IPOIIECCOB.

PaBHOBecus B pacTBOopax
I[Tporeccel, conpoBokaaone 00pa3oBaHue KUAKUX UCTUHHBIX PACTBOPOB HEIJIEKTPOIUTOB
U DJEKTPOJUTOB. ACCOLMHUPOBAHHBIE U HEACCOLMUPOBAHHBIE AJEKTPONUTHL. (CTeneHpb
mucconnanuu. KoHcranta guccoumanuu. PaBHOBecme B cHCTEME, COCTOAIIEH U3
HaCBILIEHHOI'O pacTBOpa MajlopacTBOPUMOIO JIEKTPOJIUTA U €ro KpUcTauioB. PaBHOBecHe B
pacTBOopax KOMIUIEKCHBIX COEOUHEHMI. PaBHOBecue aMcconualvy BOJABI, HOHHOE
IIPOU3BENIEHUE BOJIBI U €r0 3aBUCUMOCTB OT TemmnepaTypsl. [Ikana pH. I'maponus conei.

CKOpOCTh peakiuii U KaTtajius.
[TonsiTne o0 XuMU4ecKOW KHHETHKE. OJHOCTQAMMHBIE M CIOXKHBIE pPEAKUUU. 3aKOH
neiictByromux macc. Koncranra ckopoctu peakuuu. MoJekyIsspHOCTh U HOPSAOK peaKlUu.
3aBUCHUMOCTb CKOPOCTH PEAKLUU OT TEMIIEPATyphl; SHTAJIBIINA aKTUBALMU. |'OMOTreHHBIH U
TreTEePOreHHBIN KaTalus3.

XuMus S- ¥ P- 2JIEMEHTOB

Bonopoa-nepBslii 371€eMEHT NEPUOINYECKON CUCTEMBI, €0 JBONCTBEHHOE MTOJIOKEHNUE.
OnemenTsl 1 -2 n 13 - 18 rpynn nepuoandeckoi CUCTEMBbI. 3aKOHOMEPHOCTH B U3MEHEHUHU
AIIEKTPOHHBIX KOH(UTYpaIii, BETUYUH PaInyCOB, AJIEKTPOOTPHULIATEILHOCTH U SHEPTUU
VMOHM3AIMH aTOMOB. TUIIMYHBIE CTENIEHN OKHUCIIEHUA. XMMUYECKHE CBOMCTBA MPOCTHIX
BelIeCTB. 3aKOHOMEPHOCTH B CTPOCHHUH U CBOMCTBAX OCHOBHBIX THIIOB COETMHEHUI.
[TpuponHbIe cOEIMHEHNS, TIOTYYEHUE U TPUMEHEHHUE.

Xumus d- u f- asemenToB

OnemeHTsl 3-12 rpynn nepuogu4ecKoil CUCTEMbI. 3aKOHOMEPHOCTH B U3MEHEHUNU
AIIEKTPOHHBIX KOH(UTYpaIil, BETUYUH PaInyCOB, SHEPIrUM MOHU3ALIMH, XapAKTEPHBIX



CTETICHEH OKMCIICHUS, KOOPAMHAIIMOHHBIX YKces] aToMOB. [IpupoHbie coeTMHeHMS,

MOJTyYeHHUE ¥ COMOCTaBICHUE (PU3NIECKIX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB.

CTpoeHue 1 CBOCTBAa OCHOBHBIX THIOB coepnHeHni. OcobeHHocTH f- 371eMeHTOB.
4.00beM yueOHOH THCHHMILINHBI:

Bcero 1 cemecTp 2 cemMecTp
Bunbl yueOHOM paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | B akan.
en. qacax ell. qacax en. gyacax
Oo0mast Tpy10eMKOCTh
AUCHUILIAHBI 0 y4eOHOMY 12 432 7 252 5 180
ILUIAHY
AYIHTOPHBIE 3aHATHS: 4,44 160 2,67 96 1,78 64
Jlexuuu (JIex) 1,78 64 0,89 32 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32 0,89 32
Jlaboparopusbie 3ausTus (J1ad) 1,78 64 0,89 32 0,89 32
CamocrosiTesbHasi padoTa 556 200 333 120 297 80
(CP): i) H H
CamocTosiTeTbHOE H3YUCHHE 5 56 200 333 120 299 80
pa3ziesoB TUCIUILUTHHBI ' ' '
Bua koHTpOJIA: 3K3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecTp
Bunsr yue6HOM paboThI B 3au. B B 3au. B B3au. | Bakan.
aCTpOH. aCTpOH.
en. en. en. qyacax
qacax qacax
Oo0mast Tpy10eMKOCTh
AUCHUILIUHBI 110 y4eOHOMY 12 324 7 189 ) 135
ILUIAHY
AyIMTOpHBIE 3aHATHS: 444 120 267 2| 178 48
Jlexuuu (JIek) 1,78 48 0,89 24| 0,89 24
[Tpaktueckue 3anstus (I13) 0.89 24 0.89 24 0
Jlaboparopusbie 3ansTHS (J1ab) 1.78 48 0.89 241 089 24
CamocrosiTenbHas padora 5,56 150 3,33 90| 222 60
(CP):
CamocTosiTeTbHOE H3YUCHHE 5,56 150 3,33 0| 222 60
pa3esioB AUCIUTIIIMHBI
Bua xkoHTpOJISI: IK3aMeEH 2 54 1 27 1 27
AHHOTAIUA
padoueii mporpaMMbl JUCHHUILIMHBI
«Opranuueckas xumus» (b1.5.09)
1. Henp AMCUMNIMHBI — TPHOOPETEHHE CTYAEHTaMH 3HAHWKA O CTPOCHWH OPTaHMYECKUX

COEIMHEHUM, OCHOBHBIX XMMHUYECKUX CBOMCTBaX PA3NUUYHBIX KJIACCOB OPraHUYECKUX COCIUHEHUU U
METOJIaX WX MOJTyYeHHs, KaK IPOMBIIIJICHHBIX, TaK 1 Ta00paTOPHBIX.
2. B pe3yabTaTe u3yudeHusi AUCHUNIMHBLI 00y4yalolldiics mo mporpamMMe OakajiaBpuara

JOJI7KEH:

Obnaoams caenyrommmu o0mekyabTypHbiMu (OK) u obmenpodeccuonanpasiMu (OI1K)

KOMIICTCHIIUSIMU




— CTHOCOOHOCTHIO K CaMOOpPraHU3aIliu U camooOpa3oBanuto (OK-7),
CIIOCOOHOCTBI0O W TOTOBHOCTHIO HWCIIONIB30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JUCHHUIUIHH B ipodeccuonanbroi aesreapaoctu (OITK-1)
— TOTOBHOCTBIO HCIOJIB30BaTh 3HAHHUS O COBPEMEHHOM (U3MUECKON KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUM BEIIECTBA [UIsl IMOHUMAaHUS
OKpy»Xarouiero mupa u siieanit npuposl (OI1K-2);
— TOTOBHOCTBIO MCIOJB30BATh 3HAHUS O CTPOCHUHU BEIIECTBA, IPUPOJIE XUMUUECKOU CBSI3H B
pa3IMYHBIX KJaccaX XMMHUYECKUX COCAMHEHUN Ui MOHMUMAaHUS CBONCTB MaTepUalioB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKarIuX B okpyskatoiiem mupe (OITK-3).
3namo:
— TEOPETUYECKHE OCHOBBI CTPOEHUS M CBOWMCTB PAa3JIMYHBIX KIACCOB OPraHHMUYECKUX
COCIMHECHU;
— CIOCOOBI MOJYYEHHs] M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPIaHUYECKUX
COEIUHCHMI,
— OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPIraHUYECKUX PEaKLUit;
Ymemo:
— TPUMEHSTh TEOPETUUYECKUE 3HAHMS JUJII CMHTE3a OPraHUYECKUX COCTUHEHUN DPa3ITUYHBIX
KJIACCOB;
— aHaJIM3UpPOBATh U MPEJCKA3BIBATH PEAKIIMOHHBIE CBOIICTBA OPraHUYECKUX COCTUHEHUII;
— COCTAaBJIATh CXEMbI CUHTE3a OPraHUYECKUX COEIMHEHUH, 3a/IaHHOTO CTPOCHHUS;
Braoems:
— OCHOBaMH HOMEHKJIATYPHI U KJIacCU(UKAIIMKA OPTAaHUYECKUX COCTUHECHHIA,
— OCHOBHBIMHU T€OPETUUYECKUMU MPECTABICHUSAMU B OPraHUYECKON XUMUU;
— HaBbIKaMU 000CHOBAHHUS PAIlMOHATBHBIX CIIOCOOOB MOTYYEHHSI OPTaHUYECKHX BEIIECTB.

3. Kpartkoe conepixanue TuCHMIIMHBI

Homenknarypa opraHuyeckux coeAuHeHUd. Teopus XUMHUYECKOTO CTPOCHHUS H
HachllleHHbIe yrieBoaopoasl (YB). Ilpupona xosanenTHoW cBsizu. dopmynsl Jlbtouca.
®opmanbhbiil 3apsaa. OddexTsl 3amectuteneil. [IpomMexyToyHble COCTUHEHHUS M YacCTHIIBI
OPTraHMYECKUX pEaKIuiX. OJHepreTuueckas auarpaMma peakuud. MexaHu3M peakiluu.
CrepeounsomMepusi, ee BUIbI U 0003HAUCHHUS.

Amudarnueckne coenuHeHus. HaceimeHHble W HEHachllleHHbIe YB. Ankassl,
[IUKIIOANIKAHbI, alIKeHbI, aJIKMHBI, MOJIUEHBI (IUEeHBI). B KaxkaoM Kiacce paccMaTpHUBArOTCS
CIEyIOIINE pa3/ebl: M30MEpUs, HOMEHKIJIaTypa, (pU3Mveckue M XUMHUYECKHE CBOICTBa,
crocoObl momy4yeHusi. MexaHU3Mbl peakluid. JHepreTudeckas [uarpaMmma peakimii.

Apomarnyeckue coenuHeHus. Teopuu apomatnuHocTH. CoenvHeHus: OEH30JIbHOTO
psaa.

N3omepusa. Homenknarypa. CriocoObl moydeHus. XUMHUYECKHE CBOWCTBA. BrusHue
3aMecTuTeneid B OCH30JIBHOM KOJbIIE Ha HampaBleHHE U CKOPOCTh  peakiuit
ANEKTPOPHIHHOTO 3aMEIICHUSI.

4. O0beM yueOHON AMCHMILIMHBI:

B B
Bun yuebHoit paboThl 3aYETHBIX aKajieMm.
SIMHUTIAX Jacax
OO01mast TpyA0eMKOCTh THCIUIIJIMHBI 110 Y4eOHOMY 30 108
ILUIAHY ’
AyIMTOPHBIE 3aAHSITHS: 1,33 48
Jlexrmn (JIek) 0,45 16
[Tpaktuueckue 3austus (I13) 0,88 32
CamocrositesibHas padora (CP): 1,77 60
Jlpyrue BUIBI CaMOCTOSTENBHON pabOThI
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3a0




B B
Bun yueGHO# paboThI 3aYETHBIX aCTpOH. yacax
eIMHULIAX
O0mast Tpy10eMKOCTh JUCUMILUIMHBI 10 Y4eOHOMY 30 81
IUIAHY '

AYJIUTOPHBIE 3aHATHSI: 1,33 36
Jlexumn (Jlek) 0,45 12
ITpaktuueckue 3ansatus (I113) 0,88 24
CamocrositesibHas padora (CP): 1,77 45
Jpyrue Buapl caMOCTOSITEILHON pabOThI
Bua koHTpOJIA: 3aueT / IK3aMeH 3a0

1.

AHHOTAIIUA
pado4eii MporpaMMbl JUCHUNJIMHBI

«Duznyeckas xumus» (b1.5.10)

Ilesb AMCHMILIMHBI — DPACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABISIIONIAX —XOIOM
XHMHYECKOTO TMpollecca, IMOKa3aTh O0JacTH TMPUIOKEHHS OSTUX 3aKOHOB W  HAYYHTh
oOyyaromierocs rpaMOTHO TPHMEHSITh HMX MPU PEIICHHHM KOHKPETHBIX TEOPETUYECKUX H
MPAKTHYECKUX 3a/1a4.

B pe3yabraTte M3ydeHHsl AMCUMIUVIMHBI 00y4aloumMiicsi o nporpamme OakajiaBpuara
JIOJIFKEH:

Obnaoams cnenyrommmu  o0mekyiIbTypHbiMu (OK) u  oOlmenpodeccuoHanbHbIMU

(OIIK) KOMITETeHIIUSIMU

CIOCOOHOCTBIO W TOTOBHOCTH HMCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCUUILIMH B ipodeccuoHanbHoi nesirenbHoctr (OIMK-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMS O COBPEMEHHON (DM3MYECKOW KapTHHE MUPA,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOEHUM  BellecTBa IS
MOHUMAaHUSI OKpYIKaroIero Mupa u sisnernii npupos (OI1K-2);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHWE O CTPOCHUM BEIECTBA, NMPUPOJAa XUMHUYECKOU
CBS3M B Pa3iIMYHBIX KJIACCaX XUMHUYECKHX COEAWHEHHUH NJIs NOHMMAaHMs CBOMCTB
MaTepUajoB U MEXaHM3Ma XMMHUYECKHX MPOLECCOB, MPOTEKAIOIIUX B OKPYKAIOLIEM
mupe (OITK-3).

3uamo:

OCHOBHBIE 3aKOHBI (PU3MUECKON XHMHH, B3aUMOCBSI3b (PU3MUECKMX U XMUMHUYECKUX
XapaKTEpUCTHK IPOLECCA;

IyTH ONPENEIEHUS BAXKHEHIIMX  XapaKTEpPUCTUK XUMHUYECKOTO  pPaBHOBECHUS
(KOHCTaHThl PABHOBECHS, PAaBHOBECHOT'O BBIXOJa MPOAYKTA, CTEHNEHHU IPEBpPALICHUS
MCXO/IHBIX BEIIECTB) M BIIMSHUS pa3IM4YHBbIX (DAKTOPOB Ha CMELICHHE XHMHYECKOTO
paBHOBECHS;

YCIIOBUSI YCTAaHOBJIEHHS (Da30BbIX PaBHOBECHM B OJIHO- U MHOTOKOMIIOHEHTHBIX
CHUCTEMAaxX, BO3MOXKHOCTH DAa3ACIEHUs CIOXKHBIX CHUCTEM Ha COCTaBISAIOLIUE
KOMITOHEHTBI;

TEPMOJUHAMHYECKOE ONKMCAHUE CBOMCTB HJCAIbHBIX U HEUJEAbHBIX PacTBOPOB,
MOJIXO0JIbI K HAXOKJCHHUIO MapIUATbHBIX MOJISIPHBIX BEJIMYUH KOMIIOHEHTOB PacTBOpa.
Ymemu:

MIPUMEHSTh TEOPETUYECKUE 3HAHUS M DKCIEPUMEHTAIbHBIE METOJbl MCCIENOBAHUS
(bu3nyYecKoil XUMUU NpU peLIeHUH NMPOPECCUOHATBHBIX 3a/1a4;

MPOBOAUTH TEPMOJUHAMUYECKHUE PacueThl, OCYIIECTBISATh aHAJIN3 U Ha OCHOBE 3TOTO

JieJaTh 000CHOBAHHBIC BHIBOJIBI,



— TMpeAcKa3piBaTh W HAXOAUTh ONTHUMATbHBIC YCIOBUS MPOBEIACHHS XUMHYECKOTO
mpolecca ¢ LeIbl0 MOTyYeHUs] MaKCUMaJlbHO BO3MOXKHOT'O BBIXOJla MHTEPECYIOLIETO
IIPOJYKTa,

— TMPEACTaBIATh JaHHBIC JTAOOPATOPHOTO HCCIENOBaHUs B Tpaduyeckoil ¢opme U HA
OCHOBE MOJIY4YE€HHBIX 3aBHCUMOCTEM OTIpeeISATh COOTBETCTBYIOILIHE
TEPMOJUHAMHYECKHE M KHHETUYECKHE XapaKTEPUCTUKH XHUMUYECKOM CHCTEMbl U
XUMHUYECKOT0 IIpoIecca;

— IPOBOJUTH AHAJIU3 WM KPUTHUYECKH OLICHMBATh IIOJIyYEHHBIE JKCIEPUMEHTAIbHBIC
JaHHbIe, 0000IIaTh U JieaTh 000CHOBAaHHBIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OIBITOB.
Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKUX METON0B (U3NYECKOH XUMHUU s
pelIeHNs KOHKPETHBIX MCCIIEI0BAaTENbCKUX 3a/1ay;

— HaBBIKaMU OIIPEJIETIEHUS COCTOSIHUS PaBHOBECHS M CAMOIIPOM3BOJIBHOTO HAIIPABJICHUS
XMMHMYECKOT0 IIPOLECCA;

— npuemMamMu OOpa0OTKM IOJIyYEHHBIX OINBITHBIX JaHHBIX JUISL BBISBICHUS U
YCTAaHOBJICHUSI B3aWMOCBSI3€H  MEXAYy TEPMOJAMHAMUYECKMMHU CBOWCTBAMU U
(bu3nyecKkuMu apamMeTpaMu nporiecca;

— 3HaHUSAMM OCHOBHBIX 3aKOHOB (DU3MYECKOM XUMHM JUuId  COJepKaTelIbHOMN
UHTEpIIpETalMi TEPMOAUHAMUUYECKUX PacUETOB;

3. Kpartkoe conepixaHne IHCHMIIIMHBI

Xumudeckass TepMOAMHAMHUKA. 1-blii M 2-0M 3aKOHBI TEPMOJIMHAMHKH, MOCTYJaT
[Tnanka. B3aumMocBs3b TEIIOTHI, pabOTHl M U3MEHEHUSI BHYTPEHHEH SHEpruu B mpoleccax ¢
ydacTueM ujeanbHoro rasza. TemnoéMmkocTh TBEPABIX. KuAKMX M Tra3000pa3HbIX BELECTB.
Tepmoxumus. Beruncienue TemioBbix 3pHEeKTOB XMMUYECKUX PEaKLUi, IpoLeccoB (pa3oBbIX
NePEeX0/I0B, PAaCTBOPEHUS M JAPYIHX (PU3UKO-XMMHUYECKHX TpoleccoB. DHeprus ['mbbca u
sHeprus ['‘enpMronpla Kak KpPUTEpUM HaIpaBJICHUsS XHUMHUYECKoro mponecca. Pacuér
a0COMIOTHON 3HTpoNUU. XMUMHUYECKOe paBHOBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECUS U
METOJbl €€ pacuéra U SKCIIEPUMEHTAIBHOIO ONpezeieHus. PaBHOBECHBIM BBIXOJ NMPOAYKTA,
BIUSHUE JABJICHUS, TEMIIEpaTypbl, NMPUMECH HMHEPTHOIO ra3a Ha PAaBHOBECHBIH BBIXO/.
VYpaBHeHus uzorepMel U u300apel Bant-I'odpda. Cratuctuueckas tepmoauHaMuka. Pacuér
TePMOJAMHAMUYECKUX (QYHKIIUN Ha Oa3e MPEACTABICHUI O CyMME IO COCTOSTHUSM.

@da30Bple pPaBHOBECHS B OJHOKOMIIOHEHTHBIX cucTeMax. Da3oBble NEpPEXoabl M
¢dazoBas JuarpamMma COCTOSIHUSL JJi1 OJHOKOMIIOHEHTHBIX cucCTeM. TpoiiHas Touka.
VYpaBuenne Knaneiipona-Knaysnyca. 3aBHCHUMOCTh [aBJIEHHMS HACBIIIEHHOIO I1apa oOT
temneparypbl. OnpezaeneHue TepMOAMHAMUYECKUX (YHKIMH Mpoiecca (a30BoOro nepexona.
Kputnueckas temneparypa.

Tepmoaunamuueckass teopus pacTBopoB. Kiaccudukauus pactBopoB. CrocoOsl
BBIp@XEHUS cocTaBa pacTBopa. IlapruanbHbele MONIIpHbIE BeNWYHMHBI. YpaBHeHus [ ubOca-
Miorema. UneanbHble pacTBophl. TepMoanHaMuyeckue GyHKIUU CMELIEHUS IS UACaIbHBIX
pacTBOpOB, 3akoH Payns. [IpenensHo-pa3baBieHHble pacTBOpPHI, 3akoH ['eHpu. HeuneanbHble
pacTBOpBI, TMOJOXUTEIbHBIE W  OTpHULIATEIbHBbIE OTKJIOHEHHS OT 3akoHa Payns.
TepMoauHaMUYecKoe ONMCAHUE HEHJICAbHBIX PACTBOPOB, AKTHBHOCTb, KO3((UIMEHT
akTuBHOCTH. KosuuraTuBHbIE CBOMCTBAa pacTBOPOB HEJIETYYHMX BEIIECTB B JETy4eEM
pactBopuTtene. Kpuockonus, 30ymanockonus. OcMoc, 0CMOTUYECKOE JIaBIICHHE.

da3oBble pABHOBECUSI B MHOTOKOMIIOHEHTHBIX cucTeMax. /luarpamMmel «1aBieHue-
COCTaB», «TEMIIEPaTypa-coCTaB», «COCTaB I1apa-CoOCTaB JKUAKOCTH» Ui HACAIbHBIX U
HeWJeanbHBIX pacTBOpoB. 3akoHbl ['mO06ca-KonoBaosa, Azeorpomnus. OU3HNKO-XUMHIECKUE
OCHOBBI pa3JeNIeHUs KUAKUX cMmecel, pekTudukanus. OU3NKO-XUMUYECKUH U TEPMUUYECKUN
aHanu3. PasnuuHble TUNBI OuMarpaMM IUTaBKOCTH. OBTeKTHKa. [IpaBuiio ¢a3 u mpaBumiio
pblyara.

4. O0beM y4eOHOI TUCHUNIHHBI:



Buanbi padoueii padoThl

B 3a4Y€THBIX

B aKaJAeM. Jacax

eTMHUIAX
O0uas TpyA0eMKOCTb M CUHUILIHHBI IO 5.0 180
y4yeOHOMY IIaAHY
AyIUTOPHBIE 3aHATHSI: 1,78 64
Jlexuuu (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocrositeasHas padora (CP): 2,22 80

Buj koHTpOJIS: 3a4eT / IK3aMeH

sk3ameH (1,0)

k3ameH (36)

Buasbl padoueii padoTsl

B 3a4Y€THBIX

B 2CTPOHOM.

eTMHHIAX yacax
O0umas TpyA0eMKOCTb M CUUILIHHBI MO 5.0 135
y4eOHOMY IVIaHY
AyIMTOpHBIE 3aHATHS: 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositebHas padora (CP): 2,22 60

Buj koHTpOJIS: 3a4eT / IK3aMeH

sk3ameHn (1,0)

3k3amen (27)

padoueii mporpaMMbl TUCUUIIMHBI

AHHOTAIIUSA

«Komnouanas xumus» (b1.b.11)

1. Heab AMCHUIUIMHBI — O3HAaKOMJICHHE CTYAEHTOB C OCHOBaMH TEPMOAMHAMUKHU
MOBEPXHOCTHBIX SIBJICHUM, CHOocoOaMM TMOJIyY€HUS W BaXKHEUIIMMH CBONCTBaAMU

AUCIICPCHBIX CUCTEM.

2. B pe3yabrare u3ydYeHUS JAUCUHMUILIUHBI

0akajaBpHaTa JOJIKEH:

o0yuarwuuiics

nmo nporpamMmme

Obnadams crnenyronumu oobmenpodeccunonanbHbiMu (OITK) komneTeHusaMu:
—  CHOCOOHOCTBIO 17§ TOTOBHOCTBIO UCIIOJIb30BAaTh
€CTECTBEHHOHAYYHBIX AMCIHUILIMH B podeccuonansHoi aesrenbaoct (OTTK-1);

OCHOBHBIC

3aKOHBI

— TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHHA O COBpeMeHHOﬁ (I)HSI/I‘ICCKOﬁ KapTuHE MHpa,

MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHHWU  BeIIecTBA IS
MMOHUMAaHHMsI OKPY’)KAIoIero Mupa u sisienuit npupo sl (OI1K-2);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUSA O CTPOEHUU BEILECTBA, MPUPOJE XUMHUYECKOU
CBSI3U B PA3JIMYHBIX KJIACCAX XMMHUYECKUX COCIUHEHUU 11 IOHUMAHUS CBOWCTB
MaTepUaioB M MEXaHW3Ma XUMHUYECKUX IIPOLIECCOB, MPOTEKAIOIUX B
okpyxatomiem mupe (OITK-3);

3namu:

OCHOBHBIE TOHSATUS W COOTHOIIEHUS TEPMOJUHAMUKH TOBEPXHOCTHBIX SIBICHUMN
(TepMOJIMHAMUKA TIOBEPXHOCTHOTO CJIOS; aJAre3us, CMayuBaHUE M pacTeKaHHe
KHUJIKOCTEH; TUCTIEPCHOCTh U TEPMOJIMHAMHYECKHE CBOWCTBA Tell; aJcopOLus ra3oB U
MapoB, a/IcopOIus U3 PaCTBOPOB);

OCHOBHBIE METO/TbI TIOJTYYCHHUS JUCTIEPCHBIX CUCTEM;



— OCHOBHBIE CBOWCTBAa JMCIEPCHBIX CHUCTEM (AJIEKTPONOBEPXHOCTHBIE CBOWCTBA;
KMHETUYECKME W ONTHYECKHUE CBOMCTBA; CBOMCTBA PACTBOPOB KOJUIOMIHBIX
MOBEPXHOCTHO-AKTUBHBIX BEILIECTB);

— OCHOBHBIE IIOHSTUS W COOTHOLIEHUS TEOPUM arperaTMBHOW YCTOWYMBOCTU U
KOAryJisIiuy THOPOOHBIX TUCTIEPCHBIX CUCTEM;

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpoOOpa3oBaHUSI W PEOJIOTUYECKHE CBOICTBa
JUCIIEPCHBIX CUCTEM.

Ymems:

— TIPOBOJUTH PacueThl C MCIIOJIB30BAHHMEM OCHOBHBIX COOTHOLIEHHH TEPMOJIMHAMUKU
ITOBEPXHOCTHBIX SIBJICHUI U pacyeThl OCHOBHBIX XapaKTEPUCTUK JUCIEPCHBIX CUCTEM;
Braoemy:

— METOJaMH M3MEPEHMsI IOBEPXHOCTHOIO HATSIKEHMsI, KpPaeBOro YIJa, BEIMYUHBI
ancopOUMU M YAENbHOM TOBEPXHOCTH, BA3KOCTHU, KPUTHUECKON KOHIIEHTPAINH
MUIIEIUI000Pa30BaHMs, NEKTPOKMHETHYECKOT0 MOTEHIIMANIA; METOAAMU MPOBEICHUS
JUCIIEPCUOHHOTO aHAJIW3a, CUHTE3a JUCIEPCHBIX CUCTEM M OLEHKHM MX arperaTUuBHON
YCTOMYUBOCTH.

3. Kparkoe coaep:xanue 1MCUHNIHHBI
Paznen 1. [Ipenmer u npu3Haku 0OBEKTOB KOJIJIOMTHON XUMHUH
KonnounHas xumus - Hayka O IMOBEPXHOCTHBIX SIBJICHHUSIX U JUCIEPCHBIX CHCTEMaXx.

OcHOBHBIE TPU3HAKU JIUCIIEPCHBIX CHUCTEM - TETEPOr€HHOCTb U  JAMCIIEPCHOCTB;
MOBEPXHOCTHAS SHEPTHsl; KOJTUYECTBEHHBIE XapaKTEPUCTUKH AuciepcHocTu. Knaccudukanus
JUCIIEPCHBIX CUCTEM.

Pa3znen 2. TepmouHaMuKa TOBEPXHOCTHBIX SIBICHUM

OOmiass XxapakTepuCTHKa IOBEPXHOCTHON dHepruu. IIOBEpXHOCTHOE HAaTSHKEHHUE.
VYpauenne ['uOO6ca-I'enpMronpiia A BHYTPEHHEW yIEIbHOW MOBEPXHOCTHOM SHEPrUU
(MOTHOM OBEPXHOCTHOU SHEPTHUN).

Meton u36bITKOB ['M60ca. @yHnameHTansHOe aacopOLMOHHOE ypaBHeHHE [ 'nbOca.
YactHoe BbIpakeHHE ypaBHeHHs1 | mOOca. IloBepXHOCTHO-aKTMBHBIE M TIOBEPXHOCTHO-
MHAKTUBHBIE BEIIECTBA.

Anresus u xore3usi. YpaBHeHue lionpe mist pabotsl aare3uud. CmadynBaHuE, 3aKOH
Onra. Ypasuenne rompe-lOnra. Pacrekanue >kunkocteil, Kodh(UIMEHT pacTeKaHHs IO
["apkuncy. Opdext Mapanronu, npaBuao AHTOHOBA.

[IpaBuno a3 I'mubbca u aucnepcHocTh. BrusHue KpUBHU3HBI TMOBEPXHOCTH Ha
BHyTpeHHee JaBjeHue Ten (ypaBHeHue Jlammaca). KanumisipHele sBieHus. YpaBHEHUE
KenbBuHa. BistHue ucnepcHOCTH Ha paCTBOPUMOCTh, KOHCTAHTY PaBHOBECHSI XUMHUYECKOU
peakuuu, TemnepaTypy (a3oBoro nepexosa.

MeToapl TONYy4eHUS TUCHEPCHBIX CcUCTeM. YpaBHeHHe PeOunnepa ans paboTsl
nucnieprupoBanus. Dddext Pebunaepa. [[oMoreHHast u reTeporeHHasi KOHACHcAIus. JHEPTHs
I'n66ca obpazoBanus 3apojbiiia HOBOH (a3sl. Kunernka o6pazoBaHust HOBOH (a3bl.

Pa3nen 3. AncopOIimoHHBIC paBHOBECHSI.

IIpupona ancopOUMOHHBIX CcWI. AjcopOuMs ra3oB M IapoB Ha OJHOPOJHOM
noBepxHocTU. 3akoH ['eHpu. Monens u ypaBHenue Jlenrmiopa. Teopust momMMoneKyIsipHOM
ancopobuun bpynayspa, Ommera, Temnepa (BOT). Omnpenenenue yaenbHOW MOBEPXHOCTH
metoqaoM BOT.

AncopOmusi Ta30B M MapoB Ha TOPUCTBHIX Marepuanax. Kimaccudukamus mop 1o
HyOununy.  Teopust ~ KamwUIApHOM  KOHJEHcanMu.  Pacder — WHTETpalbHOM |
muddepeHIMaTBFHON KPUBBIX paclpeaeneHus: o0bema mop Mo pazMepam.

AncopOniusi Ha MUKPOTIOPUCTHIX Martepuanax. [lorennuansnas teopus [lonsHu.
Xapakrepuctuueckass KpuBas ajacopbumu. OOoOmeHHoe ypaBHeHHe Teopun JlyOuHuHA
00BEMHOT0 3aMOJIHEHHS] MUKpOIIop, ypaBHeHue JlyouHuHa - Pagynikesuya.

AncopOrusi MOBEpXHOCTHO-aKTUBHBIX BemecTB. IlpaBuno J[lokimo - TpayoGe.
3aBUCHUMOCTh TOBEPXHOCTHOTO HATsHKEHUS OT cocTaBa pacTBopa. YpaBHeHue [llumkoBckoro.



VYpaBHEHHsI COCTOSTHHS Ta3000pa3HBIX TOBEPXHOCTHBIX (aJCOPOIIMOHHBIX) TIJICHOK. Bechl
Jlenrmropa.

PA3JIEJI 4. DnekrpuuecKue ABICHUS HA IIOBEPXHOCTH.

Mexanu3mbl oOpa3oBanusi ABoiHOro anekrpuueckoro cios (ADC). YpaBuenus
Jlunnmana. DnekTpokanuwuisipubie KpuBble. Teopuun crpoenust JIOC. Pemienne ypaBHeHUs
[Tyaccona-bonbsimana ans nuddysnoit yactu A3C. I2C no teopun llrepna, nepesapsaka
MOBEPXHOCTU.  DIIEKTPOKUHETHUYECKUE  SIBICHUSA, DJIEKTPOKMHETUYECKUH  IMOTEHIIHAI.
VYpasuenue ['enpmronpua-CMOITyXOBCKOTO IS 3JIEKTPOOCMOCA U 3IIEKTpodopesa.

Pa3nen 5. Kunetndeckue cBOHCTBA TUCTIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCQKICHHS YaCTHI[ C MX Pa3MEpPOM. Y CIIOBUSI COOJIIOJICHUS 3aKOHA
Crokca. CequMeHTAlIMOHHBIM aHaIU3 MOJUIUCHEpPCHBIX cucTeM. Kpuble pacnpenencHus
gactul, 1o pasmepam. llpupona OpOyHOBCKOro MABMXKEHMs. 3aKkOH OHHIITEMHA -
CmonyxoBckoro. CrneactBusi U3 TeOopurd OpOYHOBCKOro JBuKeHUs. CelrMEHTalMOHHO-
T Py3MOHHOE paBHOBECHE, THIICOMETPUUYECKHI 3aKOH.

Pa3nen 6. ArperaTuBHasi yCTOMYMBOCTD M KOATYJISIUS AUCIIEPCHBIX CUCTEM

CenuMeHTAIMOHHAS ¥ arperaTuBHas YCTOWYUBOCTH cucTeM.  JlmodwibHbIe U
mnodobubie cuctembl. Kpurtepuii nuodunsHoctn 1no Pebunnepy-Lllykuny. JlnodunsHbie
JTUCTIepCHBbIe cucTeMbl. Kitaccuukanus moBepXHOCTHO-aKTUBHBIX BEHIECTB. TepMoIuHaMUKa
U MexaHu3M muierioodpazoBanusi. Ctpoenue muneit [TAB. Comobunuzanus. Kputnyeckas
KOHIICHTpAIlMs MUIIEIITIO00PAa30BaHus, METO/IbI €€ OTPEICICHUSI.

JInoobusle aucnepcHbie cucTemMbl. DaKTOPBl YCTOWYMBOCTU JTHO(POOHBIX CHCTEM.
boictpass u wmemienHas koarymsanus. Kunetwka koarymsiiuu 1mo  CMOJyXOBCKOMY.
3aBUCHMOCTh YHUCJIa YaCTHUI[ PA3HOTO Mopsiika oT BpeMeHU. OCHOBHBIE TMOJIOKEHUS TEOPUU
Hepsiruna, Jlanmay, ®epses, OepOeka (AJIDO). Packnunuparomiee maBiICHHUE U €r0
cocrapmstone. OOIiee ypaBHEHHE IS DHEPrHUHM B3aUMOJCHCTBHUS TUCHEPCHBIX YaCTHII.
IToreHumanbHbIE KpPUBBIE B3aWMO/JICHCTBHUS YaCTHII. Heitrpanuzanuonnas 31
KOHIeHTpannonHas koarysus. [Ipasuno yneue-I"apau.

Paznen 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHUE CBONCTBA
JUCTIEPCHBIX CUCTEM

Tunel cTpyKTyp, 00pa3yroIIMXCsi B JUCHEPCHBIX CHUCTEMax. B3auMOCBs3b MEXKIY
BUJIOM TOTEHIHUATbHONH KpuUBOW B3aumojeicTBusi uactull (mo teopuu JJIDPO) u Tumom
BO3HHUKAIOIIUX  CTPYKTYP. KoarynaimoHHO-TUKCOTPONIHBIE M KOHJIEHCAIIHOHHO-
KPUCTAJUIM3ALUOHHBIE CTPYKTYPHI.

Peonornueckuii Metos uccineqoBaHUs AUCIEPCHBIX cucTeM. OCHOBHBIE TOHSITHS U
uJeanbHbIE 3aKOHBI PEOJIOrMU. MOeIMpPOBAHNE PEOJIOTHUYECKUX CBOMCTB TEll.

Knaccudukanusi AUCHEPCHBIX CUCTEM IO CTPYKTYPHO-MEXAHHMYECKHUM CBOWCTBAM.
BSI3KOCTh JKHUJIKMX arperaTUBHO YCTOWYMBBIX JUCIIEPCHBIX CUCTEM. Y paBHEHUs] DWHIITEIHA,
IlIraynunarepa, Mapka - XayBuHka. Peonornueckue cBOWCTBA CTPYKTYPUPOBAHHBIX
KUAKOOOPA3HBIX U TBEPAOOOPA3ZHBIX CHCTEM.

4. O0beM y4eOHOI TMCIUUTIIHHBI:

O6bem
Busl paboueit paboThl
B 3auerHbIX B akanemunueckux
SIMHATIAX Jacax
O0mas TpyA0eMKOCTb JMCIUILTHHBI 5 180
10 y4eO0HOMY ILIAHY
AyAUTOpHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3austus (I13) - -
JlaboparopHbie padboTs (JIP) 0,89 32
Camocrositesbnasi padora (CP) 2,22 80
[ToaroToBka K 1a00paTopHbIM paboTam 111 40




Jlpyrue BUIbI CAMOCTOSITENIEHON PabOTHI 1,11 40

Bu HTOroBOro KOHTPOJIs: IK3aMeH 1 sk3amen (36)

Ob6beMm
Bunbr paboueit paboThl B 324eTHEIX B
SR ACTPOHOMMYECKHX
qacax

OO0masi Tpy10€eMKOCTb 1M CHUIITTHHBI 5 135

1o y4eOHOMY IJIAHY

AyAUTOpHBIE 3AHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
[Ipaktuueckue 3ausrus (I113) - -
JlabopaTtopusie padoTs (JIP) 0,89 24

CamocrositesbHas padora (CP) 2,22 60
[ToaroToBka K 1a00paTopHbIM paboTam 1,11 30
Jlpyrue BUIbl CaMOCTOSTENBHON pabOThI 1,11 30

By nTOroBoro KOHTpOJIsi: IK3aMeH 1 IKk3ameH 27

AHHOTaNUA
padoueii mporpaMMbl JUCUHUILIMHBI «AHAJIUTHYECKAS XUMHS U (PU3HKO-
XuMUUeckue metoabl anaausza» (b1.b.12)

1. Hesb AUCHMIIMHBI — TPUOOpPETEHUE O0YJArOIIMMCS 3HAaHUI 10 OCHOBHBIM TpYIIaM
METO/I0B XMMHUYECKOI0 aHajau3a, Haubosee MIHUPOKO NPUMEHSIEMbIX B MPOMBIIUICHHOCTH U
UCCIIEIOBATENbCKOM paboTe, a TakkKe KOMIETEHLMH, HEOOXOOUMBIX JJs PpEeLICHUs
KOHKPETHBIX 3a/1a4 XMMUYECKOI'0 aHaIM3a.

2. B pe3yabraTe H3yueHHsl AUCHUILIMHBI O0y4YalolIUiicsi MO NporpaMMe OakajgaBpuaTa
JTOJIKEeH

Obnaoams crnenyromumu oduienpodeccruonanbubiMu (OITK) komnereHusmu:
CITOCOOHOCTBIO u TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHEIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX JUCIHILIMH B MpodeccuoHansHoi nesrensaoct (OI1K-1);
TOTOBHOCTBIO HCITOJIb30BAaTh 3HAHUS O CTPOSHUHM BEIIECTBA, MPUPOJC XUMHUUICCKOM
CBS3M B PA3MUYHBIX KJaccax XUMHUYECKHX COCAMHEHUU N7l MOHHUMAaHMS CBOWCTB
MaTepHUaIOB U MEXaHM3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAIINX B OKPYKAIOIIEM
mupe (OITK-3).

Buame:

OCHOBHBIC ITOHSTHS, TEPMHUHBI, METOJIbI ¥ TPHEMbI KAYECTBEHHOTO M KOJIMIECTBEHHOTO
XUMHUYECKOTO aHain3a, TEOPHI0 XHUMHUYECKUX U (U3HKO-XUMUYECKHMX METO/I0B
aHaJIN3a, IPUHIIAITE pA0OTHI OCHOBHBIX MMPUOOPOB B (DU3UKO-XUMUIECKUX METOJAX.
Ymems:

MPUMEHITh TNPUOOPETEHHbIE MPAKTUYECKME HaBBIKK B  MPOodeCcCHOHATBHOU
NESATCIILHOCTH ISl PEIICHUsT KOHKPETHBIX 3aJ]adv; BJIAJICTh. NMOHMMAaHHEM IIeliel W
QITOPUTMOB XHMMHYECKOTO aHajun3a, Crmoco0aMy pelIeHus aHAIWTUYeCKUX 3ajad,
OIIEHKON BO3MOXXHOCTEH Ka)XJOro METOJIa aHaln3a, OCHOBAMU METPOJIOTHYECKOU
OILICHKH Pe3yNbTaTOB KOJINYECTBEHHOTO XUMUYECKOTO aHATTN3a.

Bnaoemw:

MOHMMAaHUEM IIeJIe W aJIrOPUTMOB XHMHYECKOTO aHalli3a, CIOCOO0aMH peIICHUS
AHAJUTHYECKUX 3aJ1a4, OLIEHKOH BO3MOXKHOCTEH Ka)KI0I0 METOJIa aHajan3a, OCHOBAMU
METPOJIOTHYECKOH OLIEHKH PE3YIbTaTOB KOJTUYECTBEHHOTO XUMHUYECKOTO aHAN3a.

3. Kparkoe coaep:kanue TUCHHIIHMHBI:



Brenenue. Ilonstne o0 aHamutmuecko xumun (AX) Kak O cHUCTeMe 3HaAHUH,
MO3BOJISIIOIIEH YCTAHOBUTH KAU€CTBEHHBIN U KOJIMYECTBEHHBIN cOCTaB BellecTBa. 3aaaun AX.
AHaJIUTHUYECKUN CUTHAJ KaK HOCHUTEIbh KaueCTBEHHOM M KOJIMYeCTBEHHOW uHpopManuu o0
o0bekTe aHanmza. lloHsTHe o mpoboordope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
IpenbsBIsEMble K METOJaM XMMHUYECKOTO aHaiu3a. YCJIOBUS BBINOJIHEHUS ONpeiesiCHUM.
Ananutnueckass (opma, aHATUTHYECKHE TNPU3HAKUA. AHATUTHYECKHE KIACCU(PUKAIIIH
KaTHOHOB U aHUOHOB.

Cuctemarnueckuii u ApoOHBIH aHanmu3. CoOBpeMEHHbIE METOABl HICHTH(UKALUU
9JIEMEHTOB W coeiuHeHUH. OpraHuveckre aHaJTUTHYEeCKHE peareHTbl B aHaIM3e
HEOpPraHUYECKUX BeELIECTB. PaBHOBecus B aHAJIMTUYECKUX TI'OMOIE€HHBIX M T'€T€POrE€HHBIX
cucreMax. OCHOBHBIE THIBI peakiuid, npuMeHseMbix B AX (KHCIOTHO-OCHOBHOE
B3aMMOJICHICTBHE, OKHCIIEHHE- BOCCTAaHOBJICHHE, KOMIUIEKCOOOpAa30BaHHE, OCAKICHHUE).
Ornucanne paBHOBECHS aHAJUTHUYECKUX DPEAKIMH C MOMOIIbI0 KOHCTAHT PaBHOBECHUS. YUeT
O0OOYHBIX peakluii ¢ MOMOIIbIO annapara yCJIOBHBIX KOHCTAaHT paBHOBecus. Mcnonp3oBanue
YCIOBHBIX KOHCTaHT pABHOBECHS Ui ONTUMH3ALUU AHAIUTUYECKHUX peakuuid u
IPAKTUYECKHUX YCIOBUM MX BBINOJHEHUSA. OCHOBBI METOJI0OB KOJIMYECTBEHHOI'O XMMHUYECKOTO
aHanu3a. MeToJlbl KOTMYEeCTBEHHOT0 aHanu3a. TpeboBaHusl, IPEABIBISEMbIE K XUMUYECKIM
peakuusM, HCIOJIb3YeMbIM B XMMHMUYECKOM aHaiu3e. OTalbl KOJUYECTBEHHOIO aHaln3a.
[TonsiTe O TrpaBUMETPUUYECKOM aHANU3€. [e0peTUYECKHE OCHOBBI THUTPUMETPUUYECKOTO
anamu3a. [lpuemsr TuTpoBanus. Pacuerst B TuTpumerpuu. ['paduueckoe orobOpakeHHe
npouecca TUTpoBaHUs. CKauOK TUTPOBAaHHWSA, TOYKA HKBUBAJIEHTHOCTH, KOHEYHAs TOYKa
tuTpoBaHus. [lepBuuHbIE U BTOpPUYHBIE CTAaHJApThl. MeTOA  KHUCIOTHO-OCHOBHOI'O
TUTpOBaHUsA. BBIOOp KHUCIOTHO-OCHOBHOrO HMHIUKaropa. [Ipumepsl ompenenenuii. Metossl
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO  TUTpPOBaHUs.  OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIN
noteHuuan. GakTopsel, BIUAIONIME HAa €r0 BeINUnHy. Y paBHeHue HepHera.
Ilepmanranatomerpus. Monomerpus. OnTuMmmsanus —ycioBHil — ompeneneHus. Meron
KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHUsA. OCOOCHHOCTH peaklui KOMILIEKCOOOpa3oBaHUs
(xematooOpa3oBanus) wuoHOB MeTamwioB ¢ OJJ[TA. Bpibop oONTUMAanbHBIX — YCIOBUM
KOMIUIEKCOHOMETPUYECKOTO ~ TUTPOBaHUSA.  TUTpOBaHWE 1O  METOAY  OCaXKICHUS.
Mertponoruueckas OLEHKAa pe3ysbTaToB aHain3a. VHIUKAaTOpHblE M HHCTPYMEHTAJIbHbIE
CHOCOOBI YCTAaHOBJIEHUS TOUEK SKBUBAJIEHTHOCTH.

BBenenne B (u3MKO-XMMHUYECKHE (MHCTPYMEHTAJIbHBIE) METOJbl XUMHYECKOIO
aammza (MMXA-OXMA). Knaccudukanus (QU3NKO-XUMHUYECKUX METOJOB aHaIu3a.
AHalnUTHYeCKUH CUTHaAl Kak HWHQopMmaTHBHAs (QYHKIMS cocTaBa BemiecTBa. MeTobl
KONMUYeCTBEHHBIX M3MepeHnid B @DOXMA, wux XxapakTepucTuka. AHAJIUTHYECKHE U
METPOJIOTMUECKHE XapaKTEPUCTUKU METOAMK OIIPEIETICHHUS.

4. O0beM yueOHO# AN CUMIIMHBI:

Bunsl paboueit paboTsl O6bem
B B
B 3auerHBIX
aKaJIEMUYECKUX | aCTPOHOMHUYECKHX
eIMHUIIAX
qacax qacax
OO0mas Tpy10eMKOCTh 3 144 108
AUCUHMIIUHBI 0 Y4eOHOMY IUIAHY
AYyIUTOpPHBIE 3aHATHS: 1,78 64 48
Jlextuu (JIek) 0,45 16 12
JIaGoparopusie pabotsl (JIP) 1,33 48 36
CamocrosiTesbHast padora
2,22 80 60
(CP) ’
CamMoCTOSTENbHOE U3YUYCHUE 2,22 80 60
pa3aenoB JUCIUTUTAHBL




Bua uTOroBOro KOHTpOJIA:
3a4eT ¢ onenkoii (3a0)

AHHOTAIIUA
padoueii MPOrpaMMbl TUCHUILTHHbI
«Anxenepuas rpapuka» (b1.5.13)

1. Heab IMCHUIUIMHBI — HAYYUTh CTYJICHTOB BBIOJNHATH W YWTATh YEPTEIKHU IO
MpaBUJIaM U yCIOBHOCTSIM COTJIACHO CTaHAAapTaM €IMHON CHUCTEMBI KOHCTPYKTOPCKOM
nokymenTaiuu (ECKJI).

2. B pe3yabrare u3ydYeHHs JAUCHUIVIMHBI o0y4yamMiicA 10 MporpaMmme
0akaJjiaBpUaTa J10JIKeH
Obnadams CleyIOUUMU KOMITETCHIIUSIMU:

— CIIOCOOHOCTBIO K CaMOOpIaHu3aluy U camooOpaszoBanuto (OK-7),

— ympasnenus napopmarmeii (OITK-5).
3uams:

— cnoco0bl 0TOOpa)keHHs! IPOCTPAHCTBEHHBIX ()OPM Ha IIIOCKOCTH;

— IpaBWIA U YCIOBHOCTH MPU BBINOJIHEHUH YEPTEXKEH;

— BUJBI U3/I€THMHA U KOHCTPYKTOPCKHX JIOKYMEHTOB;

— Ha YpOBHE IPECTABICHHS XapaKTEPUCTHKHN (POPMBI U TIOBEPXHOCTH H3/ICITHHA.

Ymemn:
— BBIIOJHATh U YUTATh YEPTEKU TEXHUUYECKUX H3JAEIUN C y4yeToM JEWCTBYIOIIMX
CTaHJapTOB;
— BBIIOJIHATH ¥ YUNTATh CXEMbI TEXHOJIOTMUYECKUX MPOLIECCOB;
— HCMOJIb30BaTh CPE/ICTBA KOMITBIOTEPHOM IpauKu 7151 U3TOTOBJICHUS YepTEXKEH.
Braoemy:

— cnoco0amH U IpueMaMM H300pakeHus IPEeIMETOB Ha MJIOCKOCTH;

— rpaduueckum nakerom «Kommnacy.

3. Kpartkoe conepxaHne JTUCHHUIIJIMHBI:

Pa3nesn 1. Uzgesine 1 KOHCTPYKTOPCKHE JOKYMEHTHI.

3HAKOMCTBO C BHJAMHU HU3JEIMH M KOHCTPYKTOPCKHX JOKYMEHTOB, CXEMBI. Apmarypa
TpyOOIIpoBOJa M3yueHUe pe3b0, pe3bOOBBIX M3JENUN U BHIIIOJHEHHE 3CKU30B M uepTexkei
neTanei ¢ pe3b0oil.

Pa3nen 2. CoennHenue aeraseii.

CrannaptHele pe3bOOBble M3aeauss M coeauHeHus. CoenuHeHue Jetaneid OOATOM H
mnuibkoi. Pe3pOoBble TpyOHble coeanHeHus. llankoBele coenuHeHus. PraHIEeBbIE
coeauHenus. HepazbemHble coenHeHus aetanei. ['eoMeTprudeckre XapakTepuCcTUKU (HOPMBI
Y TIOBEPXHOCTH U3JIETUM.

Paznesn 3. Yepresku cOOpPOYHBIX eIMHHI. DJIEMEHTHI KOMIILIOTEPHOH! rpauKu.
[IpaBusia BeIMONHEHUS U OoQOpMIIEHHUS cOOpoOYHOro ueprexa. JleraanpoBaHue ueprexeit
CcOOPOUHBIX €IMHHIL. DJIEMEHTHl KOMIIbIOTEPHOH rpaduKu.

4. O0beM y4eOHOI TMCHUTIHHBI:

Cemectp
Bcero
2 cemecTp
Bun yuebHoit paboTbl
Akag,
3E Akag,. . 3E
u.
4 144 4 144
OO1m1ast Tpy10€MKOCTh TUCIUIITUHBI
1,33 48 1,33 48
KonrTakTHas padora — ay1uTOPHBIE 3aHATHS:




JNlekuun 0,44 16 0,44 16
MpaKkTuyeckune 3aHatua (M3) 0,67 24 0,67 24
NabopaTtopHbie paboTbi (/1P) 0,22 8 0,22 8
CamocroaTenbHas pabora 2,335 84 2,335 84
Kypcosas paboTa 1 36 1 36
PacueTHo-rpaduyeckme paboTbl 0,75 27 0,75 27
MoaroToBKa K KOHTPO/IbHbIM paboTam 0,25 9 0,25 9
Lpyrve BuAbl CAamoCTOATENbHON PaboThl 0,335 12 0,335 12
MoarotoBKa n caaya 3aveTta 0,335 12 0,335 12
Bua ntoroBoro KOHTpons: 3auert c oueHKoi
Cemectp
Bcero
2 cemecTp
Bun yuebHoit paboTbl
AcTp.
3E AcTp. u. 3E
y.
4 108 4 108
OO6miast TpyA0€MKOCTh TUCITUTLIUHBI
1,33 36 1,33 36
KonrakTHasi pa6oTa — ayAUTOPHBIE 3aHATHS:
Nekunn 0,44 12 0,44 12
MpakTuyeckme 3aHaTua (M3) 0,67 18 0,67 18
NabopaTtopHblie paboThbl (/1P) 0,22 6 0,22 6
CamocTonaTenbHan pabora 2,335 63 2,335 63
KypcoBas pabota 1 27 1 27
PacueTHo-rpadpuyeckme paboTtsl 0,75 20,25 0,75 20,25
MoAroToBKa K KOHTPOJIbHbIM paboTam 0,25 6,75 0,25 6,75
[pyrve BuAbl CamocToAaTeIbHOW PaboThbl 0,335 9 0,335 9
MoarotoBKa u caava 3a4eTa 0,335 9 0,335 9
Bupa UTOroBoro KOHTpona: 3ayerT Cc oueHKoM

AHHOTALUA
pado4eil MporpaMmMbl JUCHHUILIMHBI




«[Ipuknagnas mexannka» (b1.6.14)

1. Heab AUCHMILVIMHBI — Hay4YUTh OOY4YalOLIErocss TBOPYECKOMY MOJXOIY K BBIITOJIHEHHUIO
MHXEHEPHBIX pacyeToB Ha MPOYHOCTb, IKECTKOCTb U YCTOMYHMBOCTH 3JIEMEHTOB
KOHCTPYKIUH, JIeTanel y3710B MalllH U anmnaparos.

2. B pe3yabTare M3y4eHHs THCHMILUIMHBI 00y4alluiicsl M0 mporpaMmMe 0akajaBpuarta
JOJI2KeH:

Obaaoams crnenyromumu obmenpodeccuoHanbabpME (OIK) koMmeTeHIAME:

— CIIOCOOHOCTBIO MHCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JMCLHUILIMH B
npodeccronanbHoi aesteasHoct (OITK-1);

— CIIOCOOHOCTHIO HCMOJIb30BaTh 3HAHUSA O COBPEMEHHON (U3MUECKON KapTHHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIEeCTBA JIA TOHUMAaHUS
OKpY’Karomero Mupa u spieHuit mpuposi (OI1K-2).

3uams:

— OCHOBHBIE YpaBHEHUS M METOJbl PEIICHUS 3a/1ad COIPOTUBIICHUS MAaTepUaAJIOB U JeTaeil
MallIuH;

— OCHOBHBIE METO/Ibl PACYETOB HA IPOYHOCTb U JKECTKOCTh 3JIEMEHTOB KOHCTPYKLIMM MallluH
U anmnapaTos;

— OCHOBBI TEOPHH pacyera JeTajeil U y3/10B MallliH U annapaToB XUMUYECKON TEXHOIOTHH.

Ymemo:

— IPOBOJUTH PACYEThl 3JIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJOB COIPOTUBICHUS
MaTepuasos;

— paccuuTHIBaTh U KOHCTPYUPOBATH ACTAIU MAIUH MO UCXOAHBIM JaHHBIM;

— MPOU3BOAUTH  PAacyeThl MO  OCHOBHBIM  KpUTepusM  pabOTOCMOCOOHOCTH U
KOHCTPYMPOBAHUS JI€Tajleil MalluH.

Braoems:

— HaBBIKaMU pacyeTa CONPOTUBJICHHS MaTEPHAIOB AaHATTUTHYECKUMH METO/IaMU;

HaBBIKAMHU BBIOOpA MaTEPUAIIOB 110 KPUTEPHUSIM POYHOCTH;

pacueraMu TUIOBBIX JeTallell MallliH, IOJb3YsCh cripaBouHol uteparypoil u ['OCTamu.

3. Kparkoe conep:xkanue TMCIUNIHHBI:

1. Beenenue

Ponp npenmera «[Ipuknaanas mMexaHuka» B (OPMHUPOBAHHHM WH)KEHEpPA XMMHKA-TEXHOJOTA.

«[IpukianHas MexaHHWKa» KaK OCHOBA JUIsl TIOHUMaHUS pabOThI, yCTPOMCTBA U O€30MacHOM

AKCIUTyaTali 000pyI0BaHUs XUMUYECKOTO TPOU3BO/ICTBA.

2. Paznen 1 «Onpenenenue peakuuii onop. PactsizkeHue-cxkaTue».

Pazpnen 1.1. Onpenenenue peakuuii onop.

AOCONIOTHO TBEpJOE TeNO. DJIeMEHThl CTaTHKUA. OCHOBHBIC TMOHATHA. AKCHOMBI CTaTHKH.

VYpaBHeHus paBHOBeCHs. CBS3M U UX pEaKLUU.

Paznen 1.2. Pactsxenue-cxarue.

OcHOBHBIE JONYIIEHUS W MPUHLUIBI CONPOTHBICHUS MarepualoB. Merox ceueHuil.

Hampsokenus, aegopmanuu u nepemenieHus. 3akoH ['yka. [loctpoenue smiop BHYTPEHHHUX

YCWINH, HanpsHKeHUWM W nepeMemieHuil. CTaTUYecKu OINpeAeauMble M CTaTUYECKU

HeolpeAenuMble 3aJjaui. J{uarpaMMbl pacTsyKeHUs 7S IIIACTUYHBIX M XPYNKUX MaTepHUasoB

U UX XapaKTepUCTUKH. JlomycKaemble HaANpsKEHUS. Y CIOBUE NMPOYHOCTU IPU PACTIKEHUU

(cxaTum).

3. Paznen 2 «Kpyuenue. U3ruo».

Paznen 2.1. Kpyuenue.

3akoH ['yka mpu caBure. BuyTpenHue cuioBble (akTopbl npu KpydeHuu. HampspkeHus B

CTEPXKHSAX KPYTJIOro cedeHusl. Y CJI0BHE MPOYHOCTH MPU KPyUEHHUH.

Paznen 2.2. U3ruod.

['eomeTpuyeckne XapaKTEpPUCTHKM IUIOCKMX cedeHHMi. [loHsATME 4YMCTOro M ImonepedyHoro

u3rnOoB. IIpaBuna mocTpoeHus SMIOp MONEPEYHbIX CHJI M M3TMOAIOIUX MOMEHTOB.



OrnpezesieHe HOPMaIBHBIX HAINpPsDKEHUN. Y CIOBHE MPOYHOCTH mpu m3rude. OmnpexaeneHue
KacaTeJIbHBIX HANpsHKeHUH. PannonanbHbie POPMBI CEUEHUH.

4. Paznen 3 «Ci10:kHOe HATIPSIPKEHHOE COCTOSTHHEY.

Paznen 3.1. CiioxHO€E HANPS>)KEHHOE COCTOSIHUE.

OCHOBBI TEOPUHU HAMPSIKEHHOI'O COCTOSIHUSA U TUIIOTE3bl NPOYHOCTH. [IoHATHE HANPSHKEHHOTO
cocTosiHUs. [J1aBHBIE TIOMIANKM M TJIaBHbIE HampspkeHus. O000meHHbI 3akoH [yka.
Ha3nauenne runore3 npodHocTu. [loHATHE SKBUBAJICHTHBIX HANPSIKEHUW U KPUTEPUEB
IIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IbI.

TOHKOCTEHHBIE COCYIbl XMMHUYECKMX HPOM3BOACTB. OrmpeneneHue HANpPsHKEHUH 110
O0e3amoMeHTHON Teopuu. OCHOBHBIC jAomyiieHus. BwiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0UeK 10 ypaBHeHHWIO Jlammaca W MO CTaHIAPTU30BAaHHON METOAMKE.
VYcnoBue NpoyHOCTH.

Pasznen 3.3. Pacuer cxarbIx cTep)KHEN HA YCTOWYUBOCTb.

YCTOMYMBOCTh 2JIEMEHTOB KOHCTpYKIMH. [loHsATHE KpuUTHYECKON CHIbl B KO3 UIIMEHTA
3amaca npo4yHocTH. Pacuer kputuueckod cuibl 1o Oiiepy. Ilpeaensl NpUMEHMMOCTH
dbopmynel Ditnepa. [Ipaktudeckuii cnocod pacueTa Ha yCTOMYUBOCTb.

5. Paznen 4 «/letajau Mammn.

Paznen 4.1. CoenuHeHne geraaeil MalliH.

Knaccudukamuss neraneii MammH M anmapaToB XHMHUYECKHX IPOU3BOJACTB. Pe3nOoBbIe
coenuHeHus. Pacuer OONTOBBIX COENMHEHUI NpPU MOMEPEYHBIX W MPOJOJIBHBIX HArpys3Kax.
[lnoHouHsle coequHenus. Haznauenue u BUbI MINMOHOK. Pacyer mInoHOK Ha cpe3 U CMsTHE.
Buner ceapku. O6nacts npuMeHeHus. Bupl cBapHbIX MIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX
Y HaXJIECTOYHBIX LIIBOB.

Pa3znen 4.2. Banbl 1 ocu, uX OMOPHI U COETUHEHMUS.

Banpl, ux xmaccudukanms u HazHaueHne. Ocu. IIpoeKTHpOBOYHBIE pacueThl BaJOB M OCEH.
[logmmnuvkyn ~ ckoJbxkeHusa.  Marepuansl  Bkiaablied.  [logmmnHukyn — KadeHwHs.
[TpyHIMNIMATbHOE YCTPOMCTBO M OCHOBHBIE I'€OMETpUUYECKHE pa3Mmepbl. JlOCTOMHCTBA,
HEJOCTaTKW W 00JacTh MPUMEHEHHUs TMOAIIMITHUKOB KAa4eHUS U CKOJbXeHus. lIpuBoaHbie
mydTer. Haznauenue. Kiaccudukanus Mypt mo npuHIUITY IEHCTBHS M XapaKTepy paOOTHI.
[Topsinok noadopa MydT 1 OCHOBBI IPOUHOCTHOTO pacyeTa.

Paznen 4.3. Mexannueckue nepegauu.

3yOuatble mnepenaun. OKpykHOe M paauaibHOoe ycuwius. Penykrtopsl. Ormpenenenue u
knaccudukanus. [Ipumeps! cxem penyKkTopoB.

4, O0beM yueOHOI T CIUTNIHHBI .
Bugpsl yaeOHOM paboThI B 3auerHbIX B akanem.
€AMHHIIAX yacax
O0mas TpPyA0eMKOCTh JUCIHUILIUHBI 10 Y4eOHOMY 40 144
IUIAHY ’
AyAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexmmm (J1) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Buj koHTpoOJISA: 3a4eT / IK3aMeH - 3a0
Buzsl yaeOHOM paboThI B 3auerHbIX B actpon
€IMHULIAX yacax
OO0masi TpyA0eMKOCTh JHCHHUIIIMHBI 110 y4eOHOMY 4.0 108
IVIAHY
AyIUTOpPHBIE 3aHATHSL: 1,78 48




Jlexmmm (J1) 0,89 24
[TpakTuaeckue 3austus (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
Bua xonTpoJs: 3auer / IK3aMeH - 3ader ¢
OlleHKOM
AHHOTANUA

K Y4eOHOii mporpaMmme JMCUMIJIMHBI
«JJIeKTPOTEXHHUKA M MPOMBbIILIeHHAasI djiekTponnka» (b1.5.15)

1. Heap aucuumiIMHbl — QopMupoBaHue y oOydamomerocs KOMIETEHIIHH,
00eCTeYnBaOIINX TEOPETUYECKYI0O U TPAKTUYECKYIO0 TIOATOTOBKY  BBITYCKHHUKA,
YMEIOIIETO BBIOMpPATh M OAKCIUIyaTUPOBATh JJICKTPOTEXHUYECKUE U IJICKTPOHHBIC
YCTPOKMCTBA, BIIAACIONIETO HABBIKAMU HCIIOJIB30BAaHHUS COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTHI Ji1 aBTOMAaTU3UPOBAHHOTO MOJEIUPOBAHUS M pacyeTa JJIEKTPUUYECKUX H
ANEKTPOHHBIX LEIEH.

2. B pe3yibTare u3yueHusl AUCHMILUIMHBI OOYydYarolMiics 1Mo MmporpaMMe OakajgaBpuara

JIOJDKEH:
Obnaoams cnenyromumu oomekynbTypabiMu (OK) u obmenpodeccnonansusivu (OITK)
KOMIICTCHITHSIMHU:

- crmocoOHOCThIO paboTaTh B KOJJIEKTHBE, TOJIEPAHTHO BOCIHPHUHHUMATH COIHAJIBHEIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pa3nuuus (OK-6);

— CIIOCOOHOCTBIO K CaMOOpraHu3aiu u camoodpaszosanuio (OK-7);

— TOTOBHOCTBIO HCIOJB30BAaTh 3HAHUS O COBPEMEHHOW (H3MYECKOW KapTHHE MHUPA,
IIPOCTPAHCTBEHHO- BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUH BELIeCTBA JJI TOHUMaHUs
OKpy»Xaromiero mupa u siiieanit npuposl (OI1K-2);

—BJIAJICHHEM OCHOBHBIMU METOJAaMH, CIIOCOOaMU M CPEICTBAMU MOIYUYCHHs, XpPAaHEHUS U
nepepaboTki WHPOPMALMK, HaBBIKAMH pPabOTHI € KOMIIBIOTEPOM KakK CpeACTBOM
ynpasienus: uapopmanueii (OITK-5).
3uams:

— OCHOBHBIE TTOHSTHSI, ONPEICNICHUS U 3aKOHBI AJIEKTPUUECKUX LIETIeH;

METOIBI MOJCTUPOBAHMS, aHATN3a U pacuéTa Iereil TOCTOSHHOTO U IEPEMEHHOTO TOKOB,
METO/I0JIOTHIO AJIEKTPOTEXHUUECKUX N3MEPEHUH;

— YCTPOWCTBO ¥ TPHHIOUIBI PpabOTHl  3JEKTPOTEXHUYECKOTO H  AJIEKTPOHHOTO
o0opyaoBaHus, TpaHC(HOPMATOPOB, STEKTPUUECKUX MAIIUH, HCTOYHUKOB MUTAHUS.
Ymemo:

— TPUMEHATh TEXHOJIOTUM MOJICIMPOBAHUS, aHaiM3a, pacuéra © OKCIUTyaTaluu
DIIEKTPUUYECKUX CETeH, MPOMBIIUICHHOTO JJIEKTPOOOOPYIOBaHUS U AJIEKTPOHHBIX
npubopoB;

— BbIOMpaTh SJEKTPOTEXHHUUECKOE M JJIEKTPOHHOE O0OpydOBaHHE IS peUIeHHs 3ahad
MPOSKTHPOBAHUS U peATU3alli XHMHUKO-TEXHOJIOTMYECKIX TPOIIECCOB U TIPOU3BO/JICTB.
Braoemo:

— METOJJaMH MOJISIIMPOBAHUS U Pacy€Ta dIEKTPUICCKUX M AIEKTPOHHBIX IETeH;

— HaBBIKaMHU MPaKTUYECKOW pabOThI C DIEKTPUUYECKON ammaparypord U SJIEKTPOHHBIMU

YCTPOMCTBAMU.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Beenenne. [Ipeamer, OCHOBHBIC MOHSTHS, METOMOJOTHS JJCKTPOTEXHUKA H DJICKTPOHUKH.
KpaTkue ucropuyeckue cBeieHus. 3a1adyil U MECTO Kypca B TIOJITOTOBKE OakalaBpa TEXHUKU
Y TEXHOJIOTHH.

Paznen 1. Dnexkrpuueckue nenu

OCHOBHBIE OTIpE/IEIICHUS, OTIMCAHUS TAPAMETPOB H METOJIOB PAcUETa dIEKTPUUIESCKHX IICTICH.



OcHOBHbBIE MOHATUS U 0003HAUEHUS DJIEKTPUUYECKUX BEJIMYMH U 3JIEMEHTOB 3JIEKTPHUUECKUX
neneid. OCHOBBI 3eKTpode3onacHOCTU. OCHOBHBIEC MOHATHS TEOPUH HIICKTPHUECKUX LIETeH.
OCHOBHBIE TPUHUMIIBI, TEOPEMBbl U 3aKOHBI JJIEKTPOTEXHUKH. METOIpl MOJEIMPOBAHUS,
aHaJIM3a U pacy€ra JUHEHHBIX JIEKTPUYECKUX LENIEH IIOCTOSHHOIO TOKA.
1.2. DnexTpuyecKkue U3MEPEHHS U TIPUOOPHI.
Metonpl u3MepeHus D3JIEKTPUUECKUX BEJIIMYMH: IIPSMBIE U KOCBEHHbIE. AHAaJOrOBbBIE
JNEKTPOU3MEPUTENbHBIE U LU(POBBIE 3IEKTPOHHBIE MPUOOPHI: YCTPOWCTBO, MPUHIUI
neiictBusi, 001acT mpuMeHeHHs. M3MepeHne 3IeKTPUUECKUX BEIMYMH: TOKOB, HANIPSDKEHUH,
CONPOTHUBIIEHUI, MOILIHOCTH U YHEPTHUU.
AHanu3 ¥ pacu€r IMHEUHBIX LIenell IepeMEHHOr0 TOKa.
CrniocoObI mipenicTaBieHus (B BUJIE BPEMEHHBIX JUarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napamMeTpsl  (aMIUIMTyJa, 4YacToTa, HadajdbHas (a3a) CHHYCOMAANBHBIX  (DYHKIIMH.
MrHoBeHHOe, cpeiaHee M JEHCTBYIOLIEE 3HAYEHUs IEPEMEHHOIO CHUHYCOMJAIBHOTO TOKa
(manpspxkenust 1 DJ[C). AKTUBHOE, pEaKTUBHOE U MOJIHOE COMPOTUBIIEHUS BETBU. MOIIHOCTD
B memix nepemeHHoro Toka. Koaddumument wmomuoctu (cos([])) W ero TEXHUKO-
HKOHOMHYECKOE 3HaueHHe. [IpumeHeHne anreOppl KOMILJICKCHBIX YHCEN B 3JIEKTPOTEXHUKE.
KoMmmuiekcHblii MeTO pacuéra JUHEHHBIX LIeNell NepeMEeHHOro Toka. bamaHc MomHocTH B
LEensX IEePEMEHHOI0 TOKa. Pe30HaHCHbIE SBJIEHMS B JJIEKTpUYECKUX Lensx. Pe3oHaHc
HANpSDKEHUH W TOKOB.  AHanmu3 U pacu€r Tpex(asHbIX Lerneld MNepeMeHHOro TOKa.
ABTOMaTH3UPOBAHHOE MOJIEIMPOBAHUE M PACUET BJIEKTPUUECKUX U AJIEKTPOHHBIX (MAKETHI
nporpamm MultiSim, Mathcad, Excel).
Pa3nen 2. DnekTpoMarHuTHBIE YCTPOWCTBA M AJIEKTPHUECKUE MAIITHHEI
2.1. Tpancdopmaropsl.
Haznauenue u obmactu nmpuMeHeHHs TpaHcHOpMaTopoB. Y CTPOHCTBO M NPUHIIHI JIE€HCTBUS
onHodazHoro TpancopmaTopa. AHaNIKU3 IEKTPOMATHUTHBIX MPOIECCOB B TpaHC(hopmMarope,
cxema 3ameneHus. [lorepu sHeprum B TpancdopmaTope. BHellHue XapaKTepUCTUKH.
2.2. ACUHXPOHHbBIC MaIIUHBI.
VYCeTpoicTBO M IPUHLIKIT JEHCTBUS TpeX(a3HOro aCHHXPOHHOIO JBUraTelisa. MexaHuueckue u
paboure xapaKTepUCTHUKU. DHepreTudyeckue nauarpammsbl. [1yck acHHXpOHHBIX JABHUraTeNei ¢
KOPOTKO3aMKHYTBIM U (a3HbIM pOTOpPOM. PeBepcupoBaHHME U PpEryJupOBaHUE YACTOTHI
BpalllCHUS.
Paznen 3. OCHOBBI DTIEKTPOHHUKH
3.1. DnemeHTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOHCTB.
[TonynpoBoHUKH. YCIOBHBIE O00O3HAYEHMs, MPUHLIMII JEHCTBHUS, XapaKTEPUCTHUKH U
Ha3HA4Y€HHE IOJYNPOBOJHUKOBBIX JHOAOB, TPaH3UCTOPOB, THUPUCTOPOB. MHTerpanbHble
MHUKpPOCXEMBI, UX Ha3HaueHUe, Kilaccu(uKaims 1 MapKUpOBKa.
3.2. UcTOYHUKH BTOPUYHOTO 3JIEKTPONUTAHUS U YCUIIUTENHN IEKTPUUECKUX CUTHAJIOB.
[ToynpoBOTHUKOBBIE BBIIPSAMUTENN: KIACCU(PUKALUsA, OCHOBHBIE IapaMeTphbl, CXEMbl U
OPUHIUI PabOThl BBIIpAMUTENS. DiekTpuueckue (puiabTpel. Kinaccudukanus u oCHOBHBIE
XapaKTepucTUKU ycunuteneid. OOpaTHble CBsI3W B omnepanMoHHBIX ycunutensax (OVY), ux
BJIMSIHAE Ha MapaMeTphbl U XapaKTepUCTUKHU ycuinTenss. OCHOBHBIE THIIBI yCHIIUTENeH Ha 0aze
oVv.

1. O0bém yueOHOI TUCIUIIUHBIL:

. B 3aueTHEBIX B akanem.
Bunel yue6HOM paboThI
eIMHULIAX qgacax
OO01asi TPY10€eMKOCTh IMCHMILUIMHBI M0 Y4eOHOMY IJIAHY 5,0 180
AyAUTOpHBIE 3AHATHS: 1,3 48
Jlexumu (Jlek) 0,4 16
JlaboparopHeie 3aHsaTus (J1ad) 0,9 32
CamocrositesbHas padora (CP): 2,7 96
KoHTpoibHbIe paboThI 11 40
Pedepar 0,6 20




CaMocCTOsITENIbHOE U3YUEHUE PA3AETIO0B TUCIUILIUHBI 1,0 36
Bua uTOroBoro KOHTpOJIA: 3a4eT/3K3aMeH IK3aMeH
1,0
(36)
Bi b yueGHoi paGoTs! B 3auetHbIx B actpos.
SIMHUIIAX gacax
OO0mas TPy10eMKOCTh THCIHILIMHBI 10 Y4eOHOMY MJIAHY 5,0 135
AyAUTOpPHBIE 3aHATHS: 1,3 35
Jlexuuu (Jlek) 0,4 11
JlabopaTopnsbie 3ansartust (J1ab) 0,9 24
CamocrositesbHas padora (CP): 2,7 73
KonTtposbHbIe pabOThI 1,1 30
Pedepar 0,6 16
CamocTosiTeIbHOEC U3YUYEeHHE Pa3JIeIOB JUCIIUILUIMHBI 1,0 27
Bua uTOroBoro KOHTpOJIA: 3a4eT/3K3aMeH IK3aMeH
10 1)

AHHOTaNUA
Y4€eOHOM MPOrpaMMbl 1M CHUATLINHbBI
«be3onacHocThb ku3HeAesaTeAbHOCTH» (B1.5.16)

1. Heap aucHumiIuHbl — QopMHUpOBaHHWE Yy oOOydaromerocs mpodecCHOHATBLHON
KYJBTYpbl 0€30MaCHOCTH, MOJI KOTOPOH MOHMMAETCS] TOTOBHOCTh M CIIOCOOHOCTbH JINYHOCTHU
UCTIOJIB30BaTh B MPO(ECCHOHATBHOMN JIEATEIFHOCTH MPUOOPETCHHYIO COBOKYITHOCTh 3HAHHIA,
YMEHUH.
2. B pesyabrare u3ydyeHHs] JUCHUIUIMHBI O0y4yalolMiics 10 MporpaMmme
0akaJjiaBpUaTa J10JIKeH

Obnadams cnenyromumu o0mexky1pTypabiMA (OK) u oOmenpodeccrnoHansHBIMU
(OIIK) xoMIieTeHIIUSIMU:
- CIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI SKOHOMHUYECKUX 3HAaHUI B pa3iM4HbIX chepax
xu3HenesrensHoctr (OK-3);
- CIIOCOOHOCTBIO K CaMOOpraHu3aliy U camoodpazosanuto (OK-7);
- CIIOCOOHOCTBIO UCIIOJIB30BATh MPUEMbI OKa3aHUs [€PBOM MOMOIIM, METO/IbI 3allIUThI B
YCIOBHSX Upe3BbruaiiHbix cutyanuii (OK-9);
- BJIJICHUEM OCHOBHBIMH METOJAMU 3aIIMUTHl IPOU3BOJCTBEHHOIO IIEpCOHANA U
HACENICHUs OT BO3MOXKHBIX MOCIICICTBHUI aBapuii, kKatacTpod, cruxuitneix Oeacteuii (OI1K-6).
3nams:
- OCHOBHBIE TeXHOC(EPHBIE ONMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKU;
- XapakTep BO3ACHCTBHS BpEAHBIX M ONACHBIX (PAKTOPOB HA YEJIOBEKA U MPHUPOJHYIO
cpedy, METOJbl 3allUThl OT HUX MPUMEHHUTEIbHO K cdepe cBoeil mpodeccuoHaTbHON
JeSITEIbHOCTH.
Ymemn:
- UACHTU(UIIMPOBATH OCHOBHBIE OIMIACHOCTH CpeJibl OOUTaHMsI YeTIOBEKa;
- OLIEHUBATh PUCK MX peaJu3alMM, BBHIOMpPATh METOJbl 3aIIUTHI OT OMAacCHOCTEH
MPUMEHUTEIBHO K cdepe cBoer Mpo(PeCcCHOHATIBHON ACATEIHPHOCTA U CIIOCOOBI 00eCTICUCHMSI
KOM(OPTHBIX YCIOBUH KU3HEAEATEIbHOCTH.
Bnaoemy:
— 3aKOHOAATENbHBIMU M TPAaBOBBIMM aKTaMHU B 00JacTH O€30MaCHOCTH M OXpaHbl
OKpY’Karolien cpezbl, TpeOOBaHUAMU K O€30MAaCHOCTH TE€XHHYECKHUX PErJaMeHTOB B cdepe
poeCCHOHAIBHON JESTENHHOCTH,
— CHoco0aMy U TEXHOJIOTUSAMH 3alUTHI B YPE3BBIYANHBIX CUTYALIMSIX;



- MOHATUHHO-TEPMHHOJIOTUYECKUM aNIapaToM B 00JacTu 6€30MacHOCTH;
- HaBbIKAMU  PAlMOHAIM3ALUU  NPO(ECCHOHAIBHOM  NESATENBHOCTH € LIEJbIO
oOecrieyeHnss OE30MACHOCTH U 3AIIUTHI OKPYXKAIOIIEH CPEeIbl.

3. Kparkoe conepxaHue IHCHMIIIMHBI.

BBenenne B 6e3omacHocTb. OCHOBHBIE TMOHSTHA W omnpeneneHus. besonmacHocTs u
YCTOMYMBOE Pa3BUTHE.

Yenosek u TexHochepa. CTpykTypa TeXHOC(Ephl M €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOE cOCTOsTHIE TeXHOC(Eph! M TeXHOCHEpHOI 0€30I1aCHOCTH.

Wnentudukanys 1 BO3ACHCTBIE HA YEIOBEKa BPEIHBIX U OMACHBIX (PAKTOPOB CpEIbI
oOuTaHus.

Knaccudukanuss HeraTHBHBIX (PAKTOPOB CpeAbl OOMTAHUS YeNOBEKa. XHUMHUYECKUE
HeraTuBHbIE (DAKTOPbI (BpeaHbIE BellecTBa). MexaHWYecKHe U aKyCTHUYeCKHe KoyeOaHus,
BUOpalMsi M IIyM. OJIEKTPOMAarHWTHBIC U3Iy4eHUs U mois. VoHM3MpYIOUIHe H3ITydeHHE.
Onextpuyeckuil Tok. OmnacHble MexaHuueckue ¢akrtopsl. Ilpoueccsl ropeHus u
I105KapOB3PHIBOOIIACHBIE CBOMCTBA BEILIECTB U MaTepuanoB. CTaTHYeCKOE IEKTPUUYECTBO.

3amura yenoBeka 1 cpeibl OOUTaHUs OT BPEAHBIX U OMACHBIX (PAaKTOPOB MPUPOIHOTO,
AHTPOIOTEHHOTO U TEXHOT€HHOT'O MPOUCX0KICHUSI.

OcCHOBHBIE NPUHLUIBI 3alUTHL. 3allUTa OT XMMHUYECKMX U OMOJIOTMYECKHUX
HETaTUBHBIX (DaKTOpOB. 3amIUTa OT DHEPTeTHYECKUX BO3JACHCTBUN M (DU3MUECKUX MOJEH.
ObecnieueHne 0€30MaCHOCTH CHUCTEM, palOTAlOMIMX IO JaBlieHHMEeM. be3omacHocTh
AKCIUTyaTalMi TPyOOIPOBOIOB B XMMUYECKON MPOMBIIIIIEHHOCTU. be3onacHas skcrutyaTamus
KOMIIPECCOPOB. AHAJIN3 U OLICHUBAHUE TEXHOT'CHHBIX U IPUPOIHBIX PUCKOB.

Obecneuenrie KOMMOPTHBIX YCIOBUH IS KU3HHU U ICATEILHOCTH YenoBeka. [lonsarue
KOM(OPTHBIX MJIM ONTUMAIbHBIX YCIOBMH. Mukpoknumar nomeunieHuid. OcBelieHue u
CBETOBas cpefia B IOMEIICHUH.

Icuxodusnonoruyeckne 1 3proHOMUYECKHE OCHOBBI 0€30IaCHOCTH.

[Icuxuyeckue mporecchl, CBOMCTBA M COCTOSHUS, BIHSAIONINE Ha 6e30nmacHOCTh. Bub
U YCJIOBHSI TPYAOBOM NEeSATEILHOCTH. DPrOHOMHUYECKUE OCHOBBI O€3011aCHOCTH.

UpesBblyaiiHble CUTYaIlMU U METO/IbI 3aIUThI B YCIOBUAX UX PEaIU3alliu.

O6uue ceenenus o YC. Ioxap u B3pbIB. ABapUu Ha XMMUYECKH OMACHBIX 0OBEKTaX.

Pagnanyonnsie aBapuu. IIpuOopbl paavalMOHHON, XUMHYECKOW pa3BeIKH U
JIO3UMETPUYECKOr0 KOHTpOJsA. UYUpe3BpluailHble CUTyallud BOEHHOI'O BPEMEHM. 3allluTa
HaceJleHUs1 B Ype3BbIUAHBIX CHUTyalUsX. YCTOHYMBOCTh (PYHKIIMOHUPOBAHUS OOBEKTOB
HDKOHOMHUKH B UPE3BbIUANHBIX CUTYaLUX.

VYnpasiieHue 6€301acHOCThIO )KU3HEIEATETbHOCTH.

3aKkoHOJIaTeNbHbIE M HOPMATHBHBIE MPABOBBIE OCHOBBI YIPABIEHHUS 0€30MaCHOCTHIO
KHU3HEIEATEIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBiieHUs! Oe3omacHOCThio. CTpaxoBaHMe
puckoB. ['ocyaapcTBeHHOE yrpaBiieHHue 0€30I1aCHOCTHIO.

4. O0beM yueOHON AMCUUILIMHBI:

4.1. OuHas dopma:

Bun yuebHoit paboTbl B 3auetHbIX B akazgem.
€IMHUIIAX yacax

O0mas TpyA0eMKOCTh JMCHUIIIUHBI 110 Y4eOHOMY 4,0 144
ILUIAHY

AyIUTOPHBIE 3aAHSITHS: 1,33 48
Jlexmmm (Jlek) 0,89 32
JlabopaTtopusie 3ansatus (J13) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
[TonroroBka K KOHTPOJILHBIM paboTaM 1,11 40
[ToaroToBka K 1a00paTopHBIM paboTamMm 0,56 20
Buja uTOroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 1,0 Jk3ameH (36)




Bun yueGHO# paboThI B 3auernsix | B acTp. yacax
€AMHUIIAX

OO0mas TpyA0eMKOCTh JHCHHUIIMHBI 10 yyeOHOMY mjiany | 4,0 108
AyJIUTOPHBIE 3aHATHS: 1,33 35,91

Jlexruu (JIek) 0,89 24,03
JlaGopaTtopusie 3ansatus (JI3) 0,44 11,88
CamocrositesbHas padora (CP): 1,67 45,09
[ToaroToBka K KOHTPOJIBHBIM paboTam 1,11 29,97
[TonroroBka k 1a00pPaTOPHBIM paboTaM 0,56 15,12

Buja uToroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 1,0 Ox3ameH (27)

AHHOTAIIUSA
K Y4e0OHOM nporpamMMe JUCHHUILTHHBI
«IIponeccol n anmapaTsl XuMuueckoi Texnonorun» (b1.65.17)

1. eap AUMCHUILUIMHBI — BMECTE C JUCHHUIUIMHAMH OOINEH XUMHYECKOHW TEXHOJIOTHEH,
XUMUYECKHUMH TPOIECCAaMH U pEaKkTopaMu U JPYTUMH, CBA3aTh OOLICHAYYHYIO U
OOIICMH)KEHEPHYIO IOATOTOBKY XUMHUKOB-TEXHOJIOTOB, YTO HEOOXOIMMO IPH TIOJITOTOBKE
OakanaBpoB IO JAHHOMY HaNpaBIEHUIO IS HAYYHO-HCCIENOBATEIBCKOW M MPAKTHUECKON
paboThl HAa IPEITPUITHUSIX

2. B pe3yabTrare wu3y4YeHHMs JUCHUILIMHBI oOydaommiics 10 mNporpamme

0akaJjiaBpUaTa J10JIKeH

Obaaoams crnenyromumu obmenpodeccuonanbabpME (OIK) koMmeTeHIAME:
— CHOCOOHOCTHIO M TOTOBHOCTBIO MCIIOJB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenbaoctr (OITK-1);
— TOTOBHOCTBHIO HCIOJB30BaTh 3HAHUS O COBPEMEHHOM (PHU3MYECKON KapTHUHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUM BEUIECTBA Il TMOHUMAHHS —
OKpyXaromiero mupa u siiieanit npuposl (OI1K-2);
— TOTOBHOCTHIO MCIOJH30BATh 3HAHUS O CTPOSHUU BEIIECTBA, TPUPOJIE XUMUUECKOM CBSI3U B
pa3IMYHBIX KJIACCaX XMMHYECKUX COCIMHEHUU I TOHUMAaHUs CBOWCTB MaTepHUaliOB U
MEXaHU3Ma XUMHYECKHUX MPOIIECCOB, MPOTEKAOIIMX B OKpyxkaromiem mupe (OITK-3).

3nams:
— OCHOBBI TEOpHUM TIEpeHOCAa HMIYJbCa, TEIJa M MAacChl; MPUHLUIB (U3HUECKOTO
MOJICIMPOBAHUS TIPOIIECCOB; OCHOBHBIC YpPaBHEHMUS JIBMXKCHHS JKUJKOCTEH; OCHOBBI TEOPUH
TEIUIONEepeIaur; OCHOBBI TEOPHH Maccolepesayd B CUCTEMaX cO CBOOOIHOW U HETIOABMKHON
rpaHuIel pasnena (as3; THMOBBIE MPOIECCHl XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIINE
anmnapaTbl 1 METO/Ibl UX pacyeTa;
— METOJIbl  MOCTPOEHUS  HSMIUPUUECKMX M  TEOPETUUYECKHX  MOJIeJedl  XUMHUKO-
TEXHOJIOTHYECKHUX MPOIECCOB.
Ymemn:
— OMNpeAeNsTh XapakTep MABUKEHUS KUIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKHU
MIPOIIECCOB TEIUIO- W Maccollepefavyr; PacCUUTHIBATh MapaMeTphl W BBHIOMpATh armapaTypy
JUIs1 KOHKPETHOTO TEXHOJIOTUYECKOT0 MPOIIECCa;
— paccuuThIBaTh OCHOBHBIE XapaKTEPUCTUKH XHMMHKO- TEXHOJOTHYECKOTO IIpolecca,
BBIOUpATh PAIMOHATEHYIO CXEMY.
Braoemy:




— METOJlaMU TEXHOJOTUYECKUX pAaCUETOB OTACNIbHBIX Y3JIOB U JeTalled XMMHYECKOro
00opymoBaHus;
— HaBbIKaMHU MMPOEKTUPOBAHUS TUIIOBBIX aIapaTOB XUMHUYECKOU MPOMBIIIIICHHOCTH;
— METOJaMU  ONPEICICHHUS  PAlMOHANBHBIX  TEXHOJOTHYECKHX  PEKUMOB  PabOTHI
00opyToBaHuUs.

3. KpaTkoe coaep:kaHue TUCHUTLINHBI
Pa3znen 1. I'mapoanHaMuyeckue MpoOLECChl M anmapaThl XUMUYECKOH TeXHouoruu. OCHOBBI
TEOpUU sIBJICHHI mepeHoca. OOmme 3aKOHOMEPHOCTH THUAPOJAMHAMUKH, TEIUIONEpeIadyd U
maccomnepenaun. JKuakoctn u rasel. [wpponunamuka. Tedenwe B TpyOax M KaHamax.
[Tonobnoe mnpeobpazoBanue ypaBHeHHs HaBbe-CTokca. be3pa3mepHble TepeMEHHBIC -
KPUTEPUU THUIPOJMHAMHUYECKOro moaodus (Dinepa, PeliHonbaca, @pyaa, TOMOXPOHHOCTH),
uX (U3UUYECKUN CMBICIT; TapaMeTpudeckue Kputepun. KpurepuaibHoe ypaBHEHUE JTBUKCHUS
BSI3KOW KUAKOCTH. BvIOOp ckopocrteir moTokoB. IlepemMenieHne >KHAKOCTEH M Ta30B C
MOMOIIIbIO MAIINH, MOBBIIIAIONIUX J1aBJICHUE.
Pa3nen 2. TerioBble MpoIeCcCH U anmapaTbl XUMUYECKON TEXHOJIOTHH.
OCHOBHBIE TETUIOBBIC MPOIIECCHl B XUMHUUYECKOH TexHomoruu. JuddepenHnmanbHoe ypaBHEHUE
nepeHoca sHepruu B (opme TeroTel. KOHBEKTHBHBINM MEpeHOC TeIUIoThl. PamuaHTHBIN
teronepenoc. Teruionepeaaya B MOBEPXHOCTHBIX TEIUIOOOMEHHUKAX.
Paznen 3. Ilpomeccel u ammapaThl pasfeneHuss TOMOreHHbIX cucteM. (OcHOBHBIE
MaccOOOMEHHBIE MTPOIECCHI).
OcHoBbI MaccOOOMEHHBIX TpolieccoB. [uddepennnansHoe ypaBHeHHE KOHBEKTUBHOTO
MepeHoca Macchl B OMHAPHBIX cpeax. Macconepeaada. MarepualibHbIN OanaHc
HENPEPHIBHOTO YCTaHOBUBIIETOCs mpoiiecca. Pacuer MaccOOOMEHHBIX MPOLIECCOB U
arnmapaToB JJIs CUCTEM C OJIHUM PACIIPECISIEMbIM KOMITOHEHTOM.
Pacuer monepevyHoro ceueHus (AuaMeTpa) KOJIOHHBI, IPEAECTBHO JOMYCTHUMAs U
SKOHOMHYECKH ONTUMATbHASI CKOPOCTH CIUIONIHOM (pa3bl. OCHOBBI pacyeTa BHICOTHI
MacCOOOMEHHBIX allllapaToB C HETPEPHIBHBIM U CTYIIEHYAThIM KOHTaKTOM (ha3. O0miue
MIPUHIIAITEI YCTPONCTBA M KJIaCCU(UKAIIHS allllapaToB JJIsi MACCOOOMEHHBIX MTPOIIECCOB B
cuctemax «ra3(map)-Xuakoctb». OcoO0eHHOCTH KOHCTPYKIUI abcopOepoB. OCHOBHI pacyeTa
Y anmapaTsl JUIsl AUCTULISIUH.
Pa3znen 4. OcHOBHBIE THApPOMEXaHUYECKHe Mpolecchl. [Iporeccsl U ammapaTsl pa3aencHus
TE€TEPOTEHHBIX CUCTEM.
Pa3nenenne UIKUX M ra30BbIX I€TEPOTr€HHBIX CUCTEM B IOJIE CUJI TSOKECTH. TeueHue uepes
HETOABUKHBIC 3€PHUCTHIE U TICEBI00XKUKEHHBIE ciiou. DUIIbTpOBaHNE CYCIIEH3UN U OUMCTKA
ra3oB OT IbLIeH Ha QUIbTpax.

4.00beM yueOHOH THCHHMILINHBI:

Bcero 5 cemecTp 6 cemecTp
Bugt yueOHoit paboTet 3au. AK. yac. 3au. en. AK. yac. 3au. AK. yac.
ell. ell.

OO0mas Tpy10eMKOCTh
AUCHMILINHBI 10 Y4eOHOMY 10 360 5 180 5 180
IUIAHY
AyIuTOpHBbIE 3aHATHS: 3,56 128 1,78 64 1,78 64
Jlexumu (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktryeckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
(Ccalﬁ‘)‘.’"‘””e“"“a" padora | 444 160 222 80 | 2,22 80
CaMocTosiTenbHOE U3YUCHHE 4.44 160 2,22 80 222 80
pa3IeNioB AUCIHILTAHBI
Bua uTOroBOro KOHTpPOJIA: JK3aMeH IK3aMeH
3a4yeT/IK3aMeH 2,0 2 10 (36) 1.0 (36)




Bcero 5 cemecTp 6 cemecTp

Bunsr yae6HoI paboTh 3au. Actp. 3au. en. | Actp. uac. 3au. Actp. uac.

el Jac. el

OO0wmas Tpy10eMKoOCTh

AUCHUILINHBI 0 y4eOHOMY 10 270 5 135 5 135

IJIAHY

AyIMTOPHbIE 3aHSITHS: 36 96 18 48 18 48

Jlexuuu (JIek) 18 48 0.9 24 09 24

[IpakTnueckue 3ansatus (I113) 48 24 24
1,8 0,9 0,9

CamocrosiTe/IbHas padoTa 44 120 29 60 29 60

(CP): H ) 1

CamocTOosATEIbHOC U3YUYCHUE 44 120 29 60 29 60

pa3ziesoB AUCITUTUIMHBI ' ' '

Bux wrToroBoro KoHTpOJIA: 20 54 10 JK3aMeH 10 JK3aMeH

3a4eT/IK3aMeH ’ ' (27) ’ (27)

AHHOTAIIUSA

K Y4e0OHOM nporpamMMe JUCHHUILTHHBI
«O6masn xumuueckasi Texnojorus» (b1.5.18)
1. Heap aucummiamubl — GOpMUPOBAHUE 3HAHUNA B O0JACTH pealn3alud XUMHKO-
TEXHOJIOTHYECKUX IPOLIECCOB C Y4eTOM (PU3MKO-XMMHUYECKMX OCOOCHHOCTEH MpPOTEeKaroIIuX
peaxiuii, BEIOOpa ONTUMANIFHBIX YCIOBUH pealn3yeMbIX MPOLEccoB, BEIOOpa 3(h(HEeKTUBHBIX
PEaKTOpOB, MPUOOPETEHUSI HABBIKOB B COCTABJIICHUU MaTEPHAIBHBIX M TEIIOBBIX OalaHCOB, B
pacyeTe IPOLECCOB M PEaKTOPOB HA OCHOBE MAaTEMaTHYECKOTO MOJAEIMPOBAHUS, OTYUESHUS
3HaHUH B 00JacTé pa3pabOTKH HHEProcOEPeraromux XUMHKO-TEXHOJOTHUYECKUX CHCTEM
(XTC), 0e30TXOAHBIX M MaJIOOTXOAHBIX TEXHOJOIMH Ha MpUMEpPEe COBPEMEHHBIX
IPOM3BOJICTB.
2. B pe3yabTaTe H3yuyeHHMsl JUCHMILIMHBI 00y4alommiics mo nmporpamme dakajaaBpuara
JOJI2KeH:
Obnaoams cnepyromumu obmenpodeccuonanbubiMu (OIIK) u npodeccuonansupivu (I1K)
KOMITETEHITHSIMU:
— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenbaoctr (OITK-1);
— TOTOBHOCTBIO HCIIONIb30BaTh 3HAHUS O COBPEMEHHON (U3MYECKOH KapTHHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHWU BEIIECTBA JIi MOHUMAaHUS —
OKpy»Xaromiero Mupa u siiieanit npupozsl (OI1K-2);
— TOTOBHOCTBIO HCITOJIb30BATh 3HAHUS O CTPOCHUH BEIIECTBA, IPUPOJIE XUMUIECKOH CBSI3U B
pasIMYHBIX KJaccaX XMMHUYECKMX COCIMHEHMH /A TMOHUMAHUS CBOMCTB MaTepHalIOB U
MeXaHM3Ma XUMHUYECKUX MPOLIECCOB, MPOTEKAIOMNX B okpysxaromieM mupe (OI1K-3).
3namu:
— OCHOBBI TEOPUU XUMHUYECKUX MPOLIECCOB M PEAKTOPOB;
— METOAOJIOTHIO MCCIEIOBAHUS B3aMMOJEHCTBHS XMMHYECKUX TNPEBPALICHUNH W SBICHUN
NepeHoca Ha BCeX MacCIITaOHbBIX YPOBHSX;
— METOAMKY BBIOOpa peakTopa M pacuéra mporecca B HeMm;
— OCHOBHBIE PEAKIIMOHHBIE MPOIIECCH 1 PEAKTOPHI XUMHUECKOW U OMOTEXHOJIOTHH;
— OCHOBHBIE MPHUHUUIBI OpraHU3allMd XWMHYECKOTO IMPOU3BOJCTBA, €r0 HEpapXHUYECKYIO
CTPYKTYPY, METOJIbI OLIEHKH YPPEKTHBHOCTH IPOM3BOJICTBA,
— OCHOBHBIE XUMHYECKHE MPOU3BOICTBA.



Ymemy:
paccyuTaTh OCHOBHBIE XapaKTEPUCTUKH XMMHUYECKOTO TPOLIECcCa;
— BbIOPATh PALMOHAIBHYIO CXEMY IIPOU3BOJICTBA 33JAHHOTO MTPOYKTA;
— OLEHHUTh TEXHOJOTHUYECKYI0 (P (EKTUBHOCTh MPOU3BOACTBA; BHIOPATh A(PPEKTHUBHBIN THUI
peakrTopa;
MIPOBECTH PACUYET TEXHOJIOTHUECKUX MapaMeTPOB IS 3aJaHHOTO MPOLECCa;
OIIpEeJIeJIUTh TapaMeTpbl HAWIYYIIEeH OpraHu3aluy MpoLecca B XMMUYECKOM peakTope.
Braoemy:
— MeroaaMu aHaiu3a 3()(HEeKTUBHOCTH pabOThl XUMUYECKUX MTPOU3BOICTB;
— METOAAMHU pacyeTa U aHalu3a MPOLECCOB B XMMHUYECKUX PEaKTOpax, ONpe/esICHUs
TEXHOJOTMYSCKUX MMOKa3aTelIeH;
— METOAaMH BhIOOpa XMMHYECKHX PEaKTOPOB.
3.Kpartkoe cogep:xanue 1uCUHMILIUHBI

Pa3znen 1. Xumuueckasi TEXHOJIOTHSI 1 XUMUYECKOE ITPOU3BOJICTBO

1.1. OcHOBHBIE ONPEICIICHUS U MOJ0KEHUS.

XuMUYecKasi TEXHOJIOTHUS - Hayka 00 DJKOHOMHUYECKH, OKOJOTHMYECKH U COLHUAIBHO
000CHOBaHHBIX CIOCO0aX M MpoIeccax MepepadOoTKH ChIPbS ¢ M3MEHEHHWEM €ro COCTaBa H
CBOMCTB IyTE€M IPOBEACHUS XUMUUECKUX U (PU3UKO-XUMUUYECKUX MPEBPALICHUN B TPEIMETHI
MOTpeOJICHUST W CpelcTBa MPOoU3BOACTBA. OOBEKT XUMHUYECKONW TEXHOJIOTHMH - XUMHUYECKOE
MPOU3BOACTBO. MeXOTpacIeBON XapakTep XUMHUUYECKON TEXHOJIOTMU. Pa3BUTHE XUMUYECKUX
MPOU3BOACTB U  XHMHYECKOM TEXHOJOTMM. MeCcTo XUMHUYECKONM TEXHOJIOTMU B
MPOMBINIICHHONH cepe W METOJOB XMMHYECKOH TEXHOJIOTMM B HEXMUMHUYECKHUX OTPACIIIX
MPOMBIIIUICHHOCTH. MeTO/bl XUMHUYECKOM TEXHOJOTMH — CHUCTEMHBIM aHaliu3 U METOJIbl
MaTeMaTU4YeCcKoro mMojaenupoBaHusi. CUCTEMHBIN aHAIN3 CIOKHBIX CXEM U B3aMMOJICHCTBHMA
SJIEMEHTOB CXEMbl — IIOHATHE W cojiepkaHue metojaa. dusznueckoe MU MaTeMaTHUUYECKOE
MOJEIUPOBAHUE, ONPEACICHUE U OCHOBHBIE MOHATHUSA, UX MECTO B MHKEHEPHO-XUMHYECKHUX
UCCIIEIOBAHMSIX M pa3padoTkax. MecTo W 3HAY€HHE HATYPHOTO U BBIUYMCIHTEIHHOTO
AKCIIEPUMEHTA.

Coneprkanue 1 3aa4u y4eOHOTO Kypca.

1.2. XumMunueckoe mpou3BOACTBO.

ITonsaTue 0 XUMHYECKOM MMPOU3BOACTBEC KaK O CUCTEMC MAIIMH W almapaTroB, COCAMHCHHBIX
MaTepuaibHbIMU M  JHEPreTUYECKUMH IOTOKaMH, B  KOTOPBIX  OCYIIECTBIISIFOTCS
B3alMOCBSI3aHHbIE XUMUYECKHUE MpEBpallieHus] U (pu3nueckure mpouecchl nepepaboTKu ChIpbs

B NOPOAYKTHl. MHOTOQYHKIMOHAIBHOCTh XHMHUYECKOTO TPOM3BOJCTBA - MOJy4YEHHE
MPOJYKTOB, SHEPIrO- U pecypcocOepe’keHne, MUHUMHU3AlMs BO3/IEHCTBUS Ha OKPYKAIOILYIO
cpeny. OOmas CTpyKTypa XHUMHUYECKOTO IPOMU3BOJCTBA - COOCTBEHHO XUMHUECKOE

IIPOU3BOJCTBO, XPAHEHUE CBHIPbS W MPOAYKIUH, TPAHCIOPT, CUCTEMBI KOHTPOISA H
6e3omacHOCTH. OCHOBHBIE MOJCUCTEMBl XUMHUYECKOTO MPOU3BO/ICTBA - MOATOTOBKA CHIPbS U
MaTepuasoB, XUMUYECKHUE U (PU3UKO-XUMUYECKHE MPEBPALICHUS. BbIIEICHHE NPOAYKTOB,
00e3Bpe)KMBaHNE YTWIM3AllUA OTXOAOB, TEIUIO- M 3HeproodOecreyeHue, BOJOMOAIOTOBKA,
yhpaBjieHUe Mpou3BOACTBOM. (CHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHTBI -  CBIPbE,
BCIIOMOTaTEJIbHbIE MAaTE€pUaJIbl, OCHOBHOW M JIONOJHUTEIBHBIM TPOAYKTBHI, OTXOJBI,
HHEPreTUUECKUE pPecypchl, O00OpYyIOBaHHE, CTPOUTENIbHBbIE KOHCTPYKIUHM U TPUOOPHI,
IIPOU3BOCTBEHHBIN IIEPCOHAI.

KauecTBeHHBIE M KOJMYECTBEHHBIE  IOKAa3aTe€Id  XUMHUYECKOTO  IMPOU3BOJICTBA:
TEXHOJIOTMYECKHUE I10KA3aTeNN - MPOU3BOJUTEIBHOCTE U MOIIHOCTH ITPOU3BOJICTBA, BBIXOJ
MPOAYKTa, pacxoAHble KOA(G(ULIUEHTHI MO CHIPhI0 M DHEPIMH, WHTEHCHUBHOCTH IPOIIECCOB,
Ka4eCcTBO MPOAYKTA; SKOHOMUYECKHE TOKa3aTeNn - ce0eCTOMMOCTh MPOIyKTa, IPUBEACHHBIE
3aTpaThl, yJI€IbHbIE KAUTAIBHBIE 3aTPAThl, IPOU3BOUTEILHOCTD TPYAA; dKCIUTyaTallMOHHbIE
nokasarea -  HaJeKHOCTh W 0e30MacHOCTh  (YHKIMOHMPOBAHUS  CHUCTEMBI,
YyBCTBUTEIBHOCTh, PETYIUPYEMOCTh U YIIPABIIEMOCTh IPOLECCA; COLMAIBHBIE ITOKA3ATENN -



BO3/ICIICTBHE Ha OKPYKAIOIIYIO Cpeay, 0€30MacHOCTh OOCITYKMBaHUs, CTENICHh MEXaHU3aIUU
Y aBTOMaTHU3all1H.

1.3. CoipbeBble pecypcehl, BOJa U SHEPTUSl B XUMUYECKOM ITPOU3BOJICTBE.

Knaccugukaiusi ChIpbeBbIX PECYpCOB IO PA3IMYHBIM IPU3HAKAM - (Pa30BOMY COCTOSHHIO,
MIPOUCXOXKICHUIO, UCTOYHHKAM. MuHepalbHOE ChIpbe (PyIbl U TOJE3HbIE HCKOIAaeMble),
OpraHMYECKOE IPUPOIHOE ChIPbE (FOPHOYHME UCKOMAEMBIE), PACTUTEIBLHOE U JKUBOTHOE ChIPBE,
BTOPUYHOE CHIPHE - UX UCIOJIb30BaHUE U ITYTH nepepadoTku. OCHOBHBIE CIIOCOOBI IEPBUYHOMN
00paboTKH CBIphs (OOOTaIIEeHUE, OYHCTKA, TTOITOTOBKA K TPAHCIIOPTUPOBKE H MEepepadboTKe).
[TonsiTue, CymHOCTh W TpPHUMEPHI YIIyOJEHHS MCIIOJNBb30BAHUS ChIPbs, KOMOMHUPOBAHUS
IIPOU3BOJICTB U KOMILJIEKCHOM 1epepadOTKH ChIPbSL.

3HaueHUE M HCIOJIb30BAHME BOABI B XMUMHUYECKHX IPOU3BOJACTBaX. VICTOYHHMKH BOABIL
TpeOoBaHMsI K TEXHOJIOTHMYECKOH M OBITOBOW Boje. [IpoMbllieHHAs MOATOTOBKA BOIBI U
METO/Ibl €€ OUUCTKH OT mpumeceid. OCHOBHBIE METO/IbI KOHTPOJISI KaueCTBa BOJIbI. DKOHOMUS
BOJIOTIOTPEOICHHSI B TPOU3BOICTBE. BO100OOOPOTHBIE CHCTEMBI.

Buapl 1 UCTOYHUKY SHEPTHHM B XUMUYECKOW MPOMBILIUIEHHOCTH. Macitadbl moTpedieHus u
CrocoObl YMEHbILIEHUsI 3HepreTudeckux 3arpar. CylUIHOCTh M MPUMEPHl pPEreHepalud u
peKyImepanuu SHEpruv. DHEProTeXHOJOTHYECKHE CHCTeMbl. BTOpHUYHBIE JHEpreTUyYecKue
pecypchl.

Pa3nen 2. TeopeTndyeckue OCHOBBI XUMHUECKHUX MPOIIECCOB U PEaKTOPOB

2.1. OcHOBHBIE OIPEACIICHHS U MOT0KEHUS

OU3NKO-XUMUYECKHUE 3aKOHOMEPHOCTH XMMHMUYECKUX TMPEBPAIEHUN - CTEeXHOMETPHYECKHE,
TepMOJAMHAMHUYECKHE, KHUHeTH4Yeckue. [lokazaTenn XMMHYECKOrOo MpEeBpalleHHs - CTENEHb
MpeBpalleHus], BBIXOJ MPOAYKTa, HMHTerpajbHas u auddepeHIanbias CeleKTHBHOCTH,
CKOPOCTH pEaKlI{ U IPEBpAIlECHUs] PEareHTOB.

2.2. XuMHYECKHUe MPOIECCHI.

Onpenenenne. Knaccupukamuss XMUMHYECKHX TIPOIECCOB IO PA3IUYHBIM IPH3HAKAM -
XUMHYECKUM (BHJI XUMHYECKONH pEaKIUu, TEPMOJMHAMUYECKHE XapaKTEPHUCTHUKH, CXeMma
npeBpalleHuii) u pa3zoBbIM (YUCIIO U arperaTHoe cocTosiHue das).

['omorenHslii xuMuyeckuit mpouecc. OrmnpenereHue U NpUMEpPHL. BiusHHE XUMHUYECKUX
IPU3HAKOB U  YCIOBUM TMpOTEKaHMUs TIpolecca Ha ero nokazarend. CrnocoObl
WHTEHCU(PHUKAIUH.

[TonsiTie onTUMaNBHBIX Temmeparyp. OnTuManbHBIE TeMIlepaTypbl sl OOpaTUMBIX |
HEOOPATUMBIX 9K30- U SHIOTEPMUUECKUX PEAKITHI.

['ereporeHHblll (HEKaTAIUTUYECKUI) XUMHUYecKHil mporecc. OmnpeneneHue M HPUMEPHI.
CtpykTypa mpoliecca u ero cocrapistoiue (ctaaun). Habmomaemas ckopocTb XUMUUYECKOTO
npespatienus. O6nactu (pexxuMbl) IPOTEKaHUs Mpoliecca, JUMUTUPYIOLIAs CTaIusl.
['eteporeHHslii xuMu4eckuil mporecc 'raz (KuAkocTb) - TBepaoe". OOocHOBaHUE,
MOCTPOCHWE U aHaJlW3 MaTeMaTH4eCKOM MOJenu JUIsl peakuuid TropeHus (MoJeib
"cxxumMaromascsa cdepa') ¥ TOMOXUMUYECKOW (MOZeNnb "C HEB3aMMOACHCTBYIOUM sapoM").
Habmromaemas ckopocTh MpeBpalieHus, BpeMsi IPEeBpalleHus] U MyTH WHTEHCU(DUKAIIAN IS
pa3INyYHbIX o0JacTel MpOTeKaHus Mmpolecca.

['ereporeHHblii XUMUYECKHI mpouecc '"ra3 (KUAKOCTb) - KuAKocTh". OOocHOBaHHE,
MOCTPOCHUE U aHallM3 MaTeMaTHueckod mojnenu. Habmromaemasi CKOpOCTh MpeBpalieHus U
obnactu nporekanus npouecca. [lyTu nHTeHcudukanuy Ui pa3iuyHbIX PeXUMOB Mpoliecca.
Karanutnueckuii mporiecc. Ompenenenue, kiaaccudukaius, mnpuMepbl. | eTeporeHHbII
KaTaju3 Ha TBEpJIOM KaranuzaTope. OOOCHOBaHHE, IOCTPOCHUE M aHAIN3 MaTeMaTHYecKOi
MOJIeM Ha KaTATUTUYECKOUW MOBEPXHOCTH M B IOPUCTOM 3epHE Kartanu3atopa. Habmonaemas
CKOPOCTh TIpeBpalleHus M o00yacTH mpoTekaHus mnpouecca. CTeneHb HCIOIb30BaHUS
BHyTpeHHel moBepxHOCTH. [lyTh nHTeHCU(UKAINN KaTaTUTHYECKUX MPOIIECCOB.

2.3. XuMHYECKHE PEAKTOPHI.

OmpeznernieHne W Ha3HAYE€HUWE XHUMHUUYECKOrO0 peakTopa. PeakTopbl B XHMHUYECKHX H
HEXUMHUYECKUX OTPACIAX MPOMBINTUICHHOCTH. O030p THMOB XHUMHYECKHUX PEAKTOPOB, HX



CTPYKTYpHBIE 3JIEMEHTHI (pEakIMOHHAsl 30HA, YCTPONCTBAa BBOJAa U BBIBOJA, CMEIICHUS,
pasaciICHUA U pacupCACICHUA ITOTOKOB, T€HJIOO6MGHHI>IC BHCMGHTBI), OCHOBHBIC ITPOLICCChI U
SBJICHUS B HUX.

CucremaTuzanusi MNPOLECCOB B XUMHUYECKOM pPEAKTOpe MO MaciiTady HuX MpOTEKaHUS:
XUMHUYECKasi peakiusi, XMMHUYECKHIl TMpolecc B DJJIEMEHTapHOM o00beMe, MpoIecChl B
PEaKIIMOHHOM JJIEMEHTE W B PEaKTOpe B I1EJIOM, - MX B3aWMOCBSI3b U HepapXxuueckas
CTPYKTypa MaTeMaTU4YeCKOW MOJENH Mpouecca B peakrope. I[lpumepsr mnpoueccoB B
Pa3JIMYHBIX BUAAX XUMHUYCCKUX PCAKTOPOB.

Knaccudukanus nporeccoB B peakTopax MO Pa3IMYHBIM HpU3HAKAM - BUJ XUMHUYECKOTO
mpoliiecca, OpraHu3alus MOTOKOB PEareHTOB (CXeMa JBMIKEHHUS PEreHTOB uYepe3 peakTop,
CTPYKTypa IMOTOKOB B PEaKIMOHHOW 30HE), OpraHu3alvs TEIUJIOBBIX IMOTOKOB (TEIJIOBOM
pPEXUM, cXxeMa Tera000MeHa), CTallHOHAPHOCTh IpoIlecca.

O6ocHOBaHNE U MOCTPOECHHUE MATEMaTHYECKOW MOJIEIH IMpoliecca B PEaKkToOpax pas3iIndyHOIo
TUTA KaK CUCTEMBbI YPAaBHEHUH MATEPUAIBHOTO U TEIJIOBOTO OAlaHCOB HA OCHOBE JAHHBIX O
CTPYKTYpE MOTOKA, XUMUYECKUX NIPEBPAILCHUSX, ABICHHUIX IIEPEHOCA TEIJIa U BEIIECTBA U UX
B3anMoeiicTBur. CructemMaru3aius U Kiaccu(uKamms MaTeMaTHYECKUX MOJIETICH TIPOIECCOB
B PEaKTOpaXx.

N3orepmuyeckue Ipoueccsl B XMMHYECKOM peakTtope. BimsHue CTpyKTypbl HOTOKA
(umeanbHOE CMENIEHHE M BBITECHEHHE), CTAIlMOHAPHOCTH Ipolecca (MPOTOYHBIA U
MEePUOJIUYECKHI), TIapaMeTpoB H  YCJIOBMM TMPOTEKaHWsA TIpolecca (Temrmeparypa,
KOHIIEHTpallus, aBlIeHHe, 00beM PEaKIMOHHOW 30HBI, BpeMs), BHJIa XUMUYECKOU PeaKIuu
(mpoctasi W cnoxkHas, oOparumasi W HeoOpaTMMas) U €€ MapaMeTpoB Ha MPOoPUIH
KOHIIEHTpAllMi M T[OKa3aTelu IMpolecca B peakTope (CTeNeHb MPeBpaleHHs, BBIXOJ
IPOAYKTa, CEeIEeKTUBHOCTh Ipouecca). OCHOBbI pacyera Ipoliecca B peakTope.
ConocraBnenue 3(PGEKTUBHOCTH MPOILIECCOB B PEAKTOpaxX, OMHCHIBAEMBIX MOJAEISIMU
naCcaJIbHOI'O CMEIICHUA U BBITCCHCHU .

HeunsorepMuueckue npoueccel B XUMUYECKUX peakTopax. Opranusaius TENIOBbIX TOTOKOB U
peXMMOB B XHMHMUYECKMX peakTopax. Pacmpenenenue temmeparypsl, KOHUEHTPALMM U
CTENEHU IMpPEBpAIICHUS B PEAKTOPE B PEKUMax HUACAIBHOIO CMEIICHHUS U BBITECHEHMS,
annabaTUIecKoM W C TeriooOMeHoM. CBs3b TeMIlepaTypbl U CTCIICHH IPEBPALICHUS B
agnabatudeckoM mporecce. ComocTaBieHHEe C HM30TEPMUYECKHUM pexUMOM. Yucio u
yCTOI\/'I‘-II/IBOCTI) CTalMOHAPHBIX PEIKUMOB B PCAKTOpaxX UACAJIbHOI0 CMCIICHU.

2.4. ITpoMBIIUIEHHBIE XUMUYECKUE PEAKTOPBI.

Ha xoHKpeTHBIX IpuMepax MNPEeIMETHO PAaCCMAaTPUBAIOTCS IMPOMBIIIJIECHHBIE PEAKTOPHI IS
MIPOBEICHUS MTPOILIECCOB TOMOTE€HHBIX, T€TEPOT€HHBIX U KAaTAIUTUYECKUX - THIIBl PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH PeXUMa, 00JaCTH UCTIOIb30BaHUSI.

Pa3nen 3. Xumudeckoe mMpou3BOACTBO, Kak XUMHKO-TexHoNorudeckas cucrema (XTC).

3.1. CTpykTypa v onucaHue XUMHKO-TEXHOJIOTHYECKOH CHCTEMBI.

XUMHYECKOE TMPOU3BOJCTBO Kak XuUMHUKO-TexHojornueckas cuctema (XTC). Ilonstue
cucteMbl U XTC. CocraB XTC: »memeHTBI, CBsS3U, HOACHCTEMEBI. OieMmMeHThl XTC,
KJIacCU(UKalUs MO BHUJAY IPOLECCOB M Ha3HAuU€HHUIO. TEeXHOJOTrMYeCKUe CBA3M IJIEMEHTOB
XTC (norokm). IlocnenoBarenbHas, NapajieibHas, pPa3BETBICHHAs, IOCIEA0BATEIbHO-
00BoiHas (Oaitnac), oOpaTHas (pElrKII) TEXHOJOTUYECKHE CBs3U. VX cXeMbl 1 Ha3HAuYCHHE.
Omnucanune XTC. Buabl mozpeneit XTC - ommcarensHble U rpaduyeckue. OnucaTelnbHbIe
MOJENM - XHMHYECKas CcXemMa W MareMarhueckas wmonaenb. [paduyeckne momenu -
GyHKIIMOHATbHAS, TEXHOJOTHYeCKas, CTPYKTypHas U Jpyrue (CHerualbHbIE) CXEMBI.
Hasnauenwne, mpuMeHeHHE U B3aUMOCBS3b MOJIETICH.

3.2. Anamm3 XTC.

[TonsiTue, 3anaun u pe3ynbrarsl aHanuza XTC - coctosane XTC, MaTepUanbHbIi U TEMIOBON
OanaHchl, MOKa3aTeI XUMUUYECKOI0 IIPOM3BOJICTBA.



CporictBa XTC Kak CHCTEMBI: B3aMMOCBS3aHHOCTh PEXKHUMOB JJIEMEHTOB, pa3IN4Ue
ONTUMAJIBHOCTU 3JIEMEHTA OJMHOYHOIO M B CHUCTEME, YCTOMYMBOCTb M CYILECTBOBAaHUE
CTallMOHAPHBIX PEKUMOB U JP.

MarepuanbHblii M TEIJIOBOM OamaHchl. MeToInKa COCTaBICHUS U pacdyeTa MaTepHaJbHBIX U
terioBbix OanmancoB XTC u ee moacucreM. OcoOeHHOCTH pacuera OalaHCOB B CXeMax C
peunkiioM. @opMbI ITpeaCTaBIeHUS OaaHCOB (TAOIUIIBI, TUArPAMMBI U JIp.).

MartepuanbHblii 0amaHCc Uii MacCOOOMEHHBIX U PEaKIMOHHBIX 3JeMeHTOB. Mcrnonas3oBanue
CTEXHOMETPUYECKHUX, TEPMOJAWHAMHUYECKUX H MeEX(a3HbIX OalaHCOBBIX COOTHOILICHHA.
CTexnOMEeTpUYECKUE COOTHOIIEHHS M WX pa3sHOBUAHOCTU. CTENeHb HCIOIb30BaHUS
CBIPBEBBIX PECYPCOB.

DHTAIBIIMAHBINA, YHEPTETUYECKUM (ITO TIOJIHOM YHEPTUH) U dKcepreTuueckuii 6anancel u KIT/1.
Hx conocraBieHue U ucnoip3opanue B ananuze X TC.

3.3. Cunre3 XTC.

Ionsitne u 3anaum cuHre3a (mocrpoenusi) XTC. OcHoBHble 3Tanbl pa3padorkun XTC.
Posib MaTeMaTH4eCKHUX U IBPUCTHYECKUX METOI0B.

OcHoBHble KoHHenuuu npu cuHTe3e XTC: DOJHOE HCIIOJIB30BAHUE CBIPBEBBIX U
JHEPreTUYECKUX PECYpCOB, MHUHUMH3aLUsA OTXOJOB, ONTUMAJIBHOE HCIOJIb30BaHUE
anmaparypsl. IX cogepxanue u crnocoObl peanu3anuu. KoMOMHUpOBaHHBIE POU3BO/ICTBA,
COBMEILIEHHBIE ITPOLIECCHl, BTOPUYHBIE DHEPrETHUECKUE PECYPCHI, IHEPrOTEXHOJOTUYECKUE
cuctemsl, nepecrpauBaemMble XTC, 3aMKHYTbIE, MAaJTOOTXO/IHbBIE ITPOU3BOJCTBA - UX MOHATHUS,
0COOEHHOCTH U IPUMEHEHHE.

OnHOpPO/IHBIE TEXHOJIOIMYECKHE CXEMBI: CUCTEMA PEKYINEPaTUBHOIO TEIUIOOOMEHa, CUCTEMa
pa3fesieHuss MHOTOKOMIIOHEHTHOM CMeCH, cHcTeMa pPeakTopoB. OCHOBBI IIOCTPOEHUS HX
ONTUMAJIBHOU CTPYKTYPHI

Pazpnen 4. [IpoMblluieHHbIE XUMUYECKHE TIPOU3BOICTBA.

XUMHUYECKUE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK peaju3alus H3y4YEeHHbIX
TEOPETHUYECKUX OCHOB XHMHKO-TEXHOJOTHYecKuXx mporeccoB u XTC, koHuenuuu
noctpoeHuss BbIcOKOd(hexTuBHOH XTC. OCHOBHOM aKIEHT JejlaeTcs Ha (U3UKO-
XMMHYECKHE OCHOBBI KOHLIEMIIIMU MTOCTPOCHUS TEXHOJIOTMYECKON CXEMBbI ITPOU3BOJCTBA U €TO
noacucteMm. IIpousBoacTBo cepHoil kucinoThl. IIpomsBoactBo ammmaka. IIpousBoacTBo
a30THOM KUCIJIOTHI. [Tpon3BoacTBO CTHpOIIA.

Pa3nen 5. CoBpeMeHHbIE TEHACHIIMY B PA3BUTUU XUMUYECKOM TEXHOIOTHH.

Tekylee COCTOSIHUE XUMHYECKON MPOMBIIUIEHHOCTH B MHUpPE U TEHACHUMHU €€ pPa3BUTHS.
[lepcnekTUBHBIE  HMCTOYHUKH  ChIpbsl W dHepruu. Kilacrepuzanmss  XMMHYECKOU
MIPOMBIIUIEHHOCTH. CoBMeIIcHHBIE MPOLECCHI. I'ubxue Hu MepecTpanBacMbIe
TEXHOJOTHYECKHE CcXeMbl. HOBBIE XMMHMKO-TEXHOJIOTHYECKHE TMPOLECChl U CHOCOOBI
MOJTYy4YEHHS TPOAYKTOB. HaHOTEXHOTIOTHS.

4.00beM yueOHOI TUCHUIIJIHHBI:

. B 3adeTHbIX B akanem.
Bunsl yueOHol paboThI
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 7 252
Konrakthas pa6ora (KP): 2,22 80
Jlexumu (Jlek) 0,89 32
[Tpaktryeckue 3anstus (I13) 0,89 32
JIaGoparopusie 3ausTus (J1ab) 0,44 16
CamocrosiTesibaas padora (CP): 3,78 136
IK3aMeH
Bupa xouTpoJsi: 3a4er / 3k3aMeH 1 (36)
. B 3aueTHBIX B actponom.
Bunsl yueOHol paboThI
eIMHUIIAX qacax




O0mas Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IUIaHY 7 189
KonraktHas pa6ora (KP): 2,22 60
Jlextuu (JIek) 0,89 24
[Tpaxktrueckue 3ansatus (I113) 0,89 24
Jlaboparopusie 3ansaTus (J1ad) 0,44 12
CamocrositesbHas padora (CP): 3,78 102
JK3aMeH
Buj konTposs: 3a4er / 3K3aMeH 1 27)
AHHOTAIIUA

K Y4eOHOoil mporpamMme Q1 CHUILITHHbBI
«CucremMbl ynpaBJjieHHsI XHMHKO-TeXHOJIOrn4eckumu npoueccammn» (51.5.19)

1. Heap mucuumimHbl — GopMuUpoBaHUe 0A30BBIX 3HAHUI IO TEOPUH CHCTEM YIPaBIICHUS
xuMuKo-TexHosornueckumu mpoueccamu  (CY  XTII), anamusy cBoiictB XTIl kak
00BEKTOB YIIPABJIEHUS U IPAKTUYECKOI0 IPUMEHEHUS TEXHUYECKUX CPEJICTB YIIPaBICHMUSL.

2. B pe3yjabTaTe M3yuyeHUs1 TUCUMILIMHBI 00y4alOMIMIiCs MO MporpaMMe dakajiaBpuara
JOJI2KeH:

Ob6naoams cnepyroumumu obmenpodeccuonansubiMu (OIIK) u npodeccuonansubivu (I1K)

KOMIIETEHIIUSIMHU:

— CIIOCOOHOCTHIO M TOTOBHOCTHIO HCIIOJI30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCHHIUIMH B ipodeccuonanbHoit aesreapaoctu (OITK-1);

3nams:

— OCHOBHbIE TIOHATUS TEOPUU YIIPABIICHUS; CTATUYECKHE U JUHAMHUYECKUE XapAaKTEPUCTUKHU
00BEKTOB yIpaBieHUs; OCHOBHbIE BUABI CAY U 3aKOHBI peryJINpPOBaHNUS;

— tunoBele CAY B XUMHUYECKOH NPOMBINUIEHHOCTH; METOAbl U CPEACTBA H3MEPEHMUS
OCHOBHBIX TEXHOJIOTMUECKUX MapaMeTpoB; ycroilunBocTsh CAY;

— OCHOBHbIE NOHSTUS O HeNMHEWHbIX CAY, peneiHbIX cucTteMax, JOTHYECKUX aJrOpUTMax
YIPaBJICHUS, AIaITUBHBIX U ONTHUMAJIbHBIX CUCTEMAX YIIPABJICHUS.

Ymemo:

— ONpeleNsITb OCHOBHBbIE CTaTMUECKHE U JUHAMMUYECKHE XapaKTePUCTHUKU OOBEKTOB
yIpaBJICHUS;

— BBIOMpATh pALUOHAIBHYIO CHCTEMY pPETYJIHPOBAaHUS TEXHOJOTMYECKOrO IPOLEcca;
OIIEHUBATh YCTOMUNBOCTh CAY;

— BBIOMPATh KOHKPETHBIE TUITBI TPUOOPOB 11 tuarHocTuku X TI1.

Braoemy:

— METOJIaMH TEOpUU aBTOMATUYECKOTO PEryJIMpOBaHMs, OpPraHuU3allld U pacdy€ra CUCTEM
ONTUMAJIBHOTO  YIPABJIEHHUS  NPOLECCAMM  XMMHYECKOM  TEXHOJOTMH  TOHKOTO
OpraHMYECKOT0 CUHTE3A.

3. Kparkoe coaep:kanue 1MCUHNIHHBI

Paznen 1. OcHosHble nowsamus ynpasieHus XuUMUKO-MEXHOLOSUYECKUMU NPOYEeCCamu.

3HaueHUEe aBTOMATHYECKOI'O YIPaBJICHUS Ul PAa3BUTUS XHUMUYECKOW HPOMBINIIEHHOCTH.

OcCOOeHHOCTH  YIpaBlIEHUS] XUMHUECKUM MPENNPUATHEM U  XMUMHUKO-TEXHOJIOIMYECKHM

npoueccoM. TeXHHKO-IKOHOMUYECKUN 3(PPeKT BHEApPEeHUS aBTOMATU3UPOBAHHBIX CHCTEM

ynpaBineHus. Ponb cucrem ympaBieHHss B oOecriedeHHM O€30MacHOCTH XHUMHUYECKOTO

MIPOM3BOJICTBA M OXpaHbl OKpyxkatouied cpeabl. OCHOBHbIE TEPMUHBI U OMNPEIEIICHUS.

Uepapxust ympasnenus. OCHOBHbIE TpPHHIMIBI yrpaBieHus. Kriaccudukamus cuctem

ynpasinenus OyHknuonanbHas ctpykrypa CAY. [loka3arenu kayecTBa ynpaBIICHHUS.

Paznen 2. Ocnosbi meopuu agmomamuuecko2o ynpagieHus.

Marematnueckue mozenun CAY. Junamuueckue xapaktepuctuku CAY. Hcnons3oBaHue

omepanroHHoro wucumcieHus st aHanuza CAY. TunoBsle auHAMHUYECKHE 3BEHBSI.

BpeMeHnHbIe 1 9acTOTHBIE XapaKTEPUCTUKH. DKBUBAJICHTHBIE TPEe0Opa30BaHUS CTPYKTYPHBIX



cxem. YcroiunBocTh nuHEHHBIX CAY ¢ oOpaTHO# cBs3plo. Knaccudukanus ¥ OCHOBHBIC
CBOWCTBAa OOBEKTOB yIpaBiieHHs. MeETOAbl OIpeaesieHUs] CBOMCTB OOBEKTOB YIPABICHHUS.
OcCHOBHBIE 3aKOHBI PEryJIMpOBaHuUsA. Perynsaropsl Ha OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX
cereil. L{udppoBeie u poOacTHBIE CHCTEMBI yHpaBiieHHs. BbpIOOp 3akoHa peryiMpoBaHus U
OIpeCIICHUE ONTUMAJIBHBIX [1apaMETPOB HACTPOUKH NIPOMBIILIEHHBIX PErYISTOPOB.

Paznen 3. M3mepenue mexnonocuueckux napamempos XuMuko-mexHol02u4eckoeo npoyecca.
['ocynapcTBeHHass cucTeMa MPOMBILIUICHHBIX MPUOOPOB M CPEACTB  aBTOMAaTH3allUU.
OcHOBHBIE TEpPMHMHBI U oIpezeleHuss Merponorud. Meroasl usmepenuil. Cpencrsa
U3MEPUTEIIbHOM TEXHMKM U MX CTAaTUYECKHE W JAWHAMUYECKHe cBoucTBa. [lorpemnoctu
u3Mepenuii. CriocoOsl nepenaun HHGoOpManuu Ha pacctosare. OpraHu3anus TUCTaHIUOHHON
nuarHoctukn  XTII. M3mepeHHe OCHOBHBIX TEXHOJIOTMYECKUX IapaMeTpOB: JaBJICHUS,
TEMIIepaTyphl, pacXoJa U KOJIMYECTBA, YPOBHS KUJIKOCTU U CBIIYYUX MaTEPUAJIOB, COCTABA U
(U3UKO-XMMHYECKUX CBOWCTB BEIECTB.

Paznen 4. Ocnosvi npoekmuposanusi agmomMamuyeckux cucmem YAPaeieHUus XuMuko-
MEeXHOI02UYECKUMU NPOYECCAMU.

OcoOennoctu ynpasienust XTII. PerynupoBanre OCHOBHBIX TEXHOJOTMYECKUX ITAPAMETPOB:
pacxona, naBieHwus, Temreparypbl, ypoBHs, PH. Texuuueckue cpeacra CAY. OcHoBHbIE
Pa3HOBUAHOCTH  YNPABILAIOUIMX  YCTPOMCTB.  THIIBI, XapakTEpUCTUKHM M PaCUeT
UCIIOTHUTENIbHBIX MEXaHHU3MOB U peryiIupyrommx opranoB. OdopmieHne TpOeKTHOTO
3a/laHusl Ha aBTOMATHU3ALMI0 TEXHOJIOTMYECKOro Ipouecca. Bpibop Touek wu3MepeHus,
KOHTpPOJI, YIpPaBIs€MbIX I[apaMETPOB W YHpaBIAOIIMX Bo3aedcTBuid. CraHmapTel U
YCIIOBHBIC 0003HAYCHMS JUIsl TexHoJorudecknx cxem. OcHoBHble cBenenus 00 ACY TII B
XUMH4ecKkor mpombinuieHHOCTH. [Ipumepsr ACY TII B XuMMHUYECKOW MPOMBIIIIIEHHOCTH.
OcHoBHbI€ BBIBOJBI 110 Kypcy. CoBpeMeHHble TeHieHuu B pa3sutun CY XTII.

4. O0béM yueOHOM TUCHUNIUHBI:

B 3aueTHBIX B akagem. gyacax

Bunel yue6HoI paboThl

€IMHUIIAX
O0mas TpyA0eMKOCTb JHCIUILTHHBI 5 180
1o y4eO0HOMY ILIAHY
KonrtaktHas padora (KP): 1,33 48
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0 0
JlabopaTopnsie 3ausartus (JI3) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB TUCIIUILUIMHBI 2,67 96
JK3aMeH
Bua uTOroBOro KOHTpOJISA: 3a4eT / IK3aMeH 1 (36)

Bunel yue6Hoi paboThl

B 3aueTHBIX

B actponom.

eIMHUIIAX Jacax
OO01ast Tpy/10eMKOCTb AHCHMIIJIHHBI 5 135
10 y4eOHOMY ILIAHY

KonTakThas padora (KP): 1,33 36
Jlexruu (JIek) 0,89 24
[Tpaktryeckue 3anstus (I13) 0 0
JlaGoparopubie 3ansTus (JI3) 0,44 12
CamocrositesbHas padora (CP): 2,67 72
CaMocCTOsITENbHOE U3YUYEHHUE PA3AEIOB TUCIUILIMHBI 2,67 72




| Bi HTOrOBOT0 KOHTPOISL: 3a4eT / JK3aMeH | 1 | Dks3amen (27)

4.4.2 IncuMidHbl BAPUATUBHON YacTH (00s13aTe/IbHbIE U CIUNIIMHBI)

AHHOTANUA
K y4e0Hoii nmporpaMme JUCIUIIIHHBI
«OCHOBBI JKOHOMHKH M YIIPABJIEHHS] IPOU3BOJACTBOM B TEXHOJIOTHH
Heopranunveckux Bemiecrs» (51.B.01)

1. Henap aucUMNJMHBI — TOJY4YEeHHE CHCTEMbl 3HAaHUH 00 SKOHOMHYECKHX
3aKOHOMEPHOCTSIX  (DYHKIIMOHUPOBAHUS TPOMBIIUICHHOTO IPOU3BOJICTBA B  CHUCTEME
HAI[MOHAJILHOW SKOHOMHKH, OOy4eHHE SKOHOMHYECKOMY MBIIUICHUIO U HCIIOJIb30BAHUIO
IIOJIYYEHHBIX 3HAHUM B IIPAKTUYECKOH AESITEIBHOCTH.
2. B pe3yabrare wu3ydYeHusi JUCHMILIMHBI oOOy4yamomuiicss 10 MporpamMme
0akajaBpHUaTa J0JIKeH:
Obnaoams  cnenytoutumu  oomekyabTypabiMu  (OK) u  mpodeccnonansubivu  (I1K)
KOMITETCHIIUSIMU:
— CIOCOOHOCTh HCIIOJIb30BaTh 3HAHHWS OCHOB SKOHOMHKM B pPa3lIWYHBIX chepax
xu3HenesrensHoctu (OK-3);
— CIOCOOHOCTh ~ aHAIM3UPOBAaTh  TEXHUYECKYI0  JIOKyMEHTAlMIO,  MOAOUpPATh
00opyoBaHue, TOTOBUTD 3asBKH Ha MPHOOpeTeHre 1 peMoHT obopynoBanus (ITK-9).
3uams:
—  OCHOBBI 5KOHOMHKH B PA3JIMYHBIX cepax KU3HEIEATEIbHOCTH;
—  HOpPMAaTHUBHBIE [IPAaBOBbBIE AKThl, PETJIAMEHTUPYIOINE ACSITEIbHOCTD MIPEAIPUATHS;
—  MeToJbl pa3pabOTKHU ONEpPaTUBHBIX U IPOU3BOJICTBEHHBIX IJIAHOB;
—  METOJIBI U CIIOCOOBI OIUIATHI TPY/IA.
Ymems:
—  COCTaBIATh 3asBKH Ha 000PYAOBaHUE;
—  COCTaBJISITh OTYETHI 1O BHIIOJHEHUIO TEXHUUYECKUX 3aJJaHUII;
—  COCTaBJISITh TEXHUYECKYIO IOKYMEHTALUIO;
—  OpraHuM3oBaTh pabOTy KOJJIEKTHBA B YCIOBUSAX JEHCTBYIOIIErO IPOU3BO/ICTBA;
— TOTOBUTb HUCXOJAHBIE JaHHBIE JUIsI BbIOOpa M OOOCHOBAaHUS HAYyYHO-TEXHUYECKHX U
OpPraHM3alMOHHBIX PEIIEHUI HA OCHOBE DKOHOMUYECKOTO aHAJIN3a;
— pa3pabaThiBaTh  OMEpAaTUBHBIE IUTAHBI  pa0dOT  TMEPBUYHBIX  MPOU3BOJCTBEHHBIX
MOApa3IeICHHI.
Braoems:
— MeTOJaMM M HWHCTPYMEHTaMH TMPOBEIACHUS SKOHOMHUYECKOrO0 aHajau3a 3aTrpaT H
PE3YJIBTAaTOB JIEATENBHOCTH POU3BOACTBEHHBIX NIOIPA3ACICHUN;
— HHCTPYMEHTaMHU IUIAHUPOBAHMS M BBINOJHEHUS MEPONPUSITHH 1O MPOU3BOJCTBY
IPOYKLIMH;
—  OCHOBaMHU YKOHOMHYECKHUX 3HAHWW B Pa3IMUHBIX cepax KU3HEAEATEIbHOCTH.

3. Kparkoe coaep:kanue 1MCUHNIHHBI
Pa3nen 1. Beeoenue. Ocrovl polHOYHOU IKOHOMUKU
1.1 DxoHOMHUYECKHE MOTPEOHOCTH, Oiara M pecypcbl. DKOHOMHYECKHME CHCTEMBl M HX
CYIIHOCTb. OO61ecTBeHHOE IIPOU3BOJICTBO U SKOHOMUYECKHE OTHOIIICHUSI.
[Tpon3Bo/CTBEHHbIE BO3MOXKHOCTH  OOILIecTBa M JKOHOMHUYECKMM BbIOOp. Kpuas
MIPOM3BOJICTBEHHBIX BO3MOXKHOCTEH. 3aKOH yOBIBAIOIIEH MpeaebHON MOJIE3HOCTUM. THIBI 1
MOJIEIM 3KOHOMHMYECKHX CHCTEM. OJIEMEHT 3KOHOMHYECKOM CHCTeMbI. TpaaunuoHHas
sKOHOMHUYecKas cuctema. COOCTBEHHOCTh: (POPMBI U ITyTH UX MpeoOpa3zoBaHMUsL.
1.2 PpiHOuUHBIM MexaHuU3M crpoca U mnpeanoxeHus. CoBeplIieHHas W HECOBEpIIEHHAs
KOHKypeHUUHU. ToBapHBIA (pBIHOYHBIN) THUMN OOIIECTBEHHOTO MNpou3BoAcTBAa. CYIIHOCTH U



yCIIOBUSI BOSHUKHOBEHHS phIHKA. BBl pBIHKOB U UX CTpykTypa. OyHKIUU peiHKka. ToBap u
ero cpoiictBa. Cpoc U npeanokeHue Ha pbiHKe. [IoHATHE «3MacTUYHOCTEY». DIIaCTUYHOCTh
copoca M IpeajiokeHus, TodeuHas U ayroBas. CoBepieHHass M HECOBEpIICHHAs
KOHKypeHUuu. MoHonoius. MakcuMmusanusi NpuobUI MOHOIIOJIMCTOM. OJIUronosus.

1.3 IlonsTue HalUMOHAJIBHON H>KOHOMHUKH, OCHOBHBIE MaKpPOIKOHOMHMYECKHE I1OKa3aTelu.
[ToHATHS COBOKYIHOTO CIIPOCa M COBOKYITHOTO MPEATIONKEHHS, (PaKTOPbI, BIMAIONIUE HA WX
u3MmeHenus. llorpebienust u cOepexxkeHus. DKOHOMHUECKUN Kpyrooboport. [IpousBoactso,
oOmeH u pacnpeznenenue. [lotpediienue, coepexeHre, THBECTUIIUH TOBAPOB U YCIIYT.

1.4 dunancoBas cuctema U GUHAHCOBAS MOJIMTHKA oOmIecTBa. ['0oCy1apCcTBEHHBIN OO KET U
rocynapcTBeHHbIN nour. Hamoru u Hanorosas cucrema.

Pa3nen 2. Dxonomuueckue ochosbl ynpasienus npouzso0Ccmeom

2.1 Ilpenmpusatrue Kak CyOBEKT pPBIHOYHOTO XO3AMCTBA. ODKOHOMHUYECKHE 3aKOHBI U
OCOOCHHOCTHM HX TMPOSIBICHUS Ha mpeanpustuu. Ponp crnenuamucra XUMHYECKON
IIPOMBILUIEHHOCTH. lIpennpusitue B cucreme pbIHOYHOM 3KOHOMMKH. [Ipenmpusitue — kax
CyOBeKT W OOBEKT MNPEeANPUHUMATENBCKON JIeATeNbHOCTH. 3aKoHojAaTedbHass 0Oasa
IpEeIIPUHUMATEIBCKON JesTeNbHOCTH. HOopMaTUBHO-IIpaBOBBIE aKThl, PErVIAMEHTUPYIOLINE
NEeSATENIbHOCTh Tpeanpuatus. OpraHuzallioOHHO-TIPABOBbIE (OPMBI MPEANPUHUMATENbCKON
NEeSITETPHOCTH M KpUTEpUU UX BbIOOpa. DopMbI cOOCTBEHHOCTH. BHEHmIHSAS M BHYTpPEHHSA
cpena IpeaupUsIThs.

2.2 MarepuanpHO-TeXHIUECKas 0a3za mpou3BoAcTBa. ChIpheBasi U TOIUIMBHO-dHEPreTUYECKAs
0a3za XUMHUYECKMX MpOu3BOACTB. IIpom3BOACTBEHHass mporpaMMa M IPOU3BOJCTBEHHAS
MOILIHOCTb NpeAnpusatus. KauecTBo u KOHKYpEHTOCIIOCOOHOCTh MPOAYKIIUU. DKOHOMHUYECKOE
o0oCcHOBaHKE BBIOOpa CHIpbsSl U TOIUIMBA. PecypcocOepexenne. AlbTepHAaTUBHBIE UCTOUHUK
ChIpbs U 3Hepruu. Opranuzanus CKiIaJcKoro Xo3sMucTna.

2.3 MarepuanabHO-TeXHHUUYECKUE pecypchl mnpeanpuatus. OCHOBHbIE NPOU3BOJCTBEHHbBIE
(GOHIIBI XMMHUYECKUX MPEANpPUATHI: MOHATHE, Kiaccudukanus u crpykrypa. llonarue u
CTPYKTypa OCHOBHBIX cpeAcTB. OIIeHKa OCHOBHBIX CpeACTB. MeTONbl OLIEHKH OCHOBHBIX
¢onnos. Ilokazareny HCHOIB30BaHHMS OCHOBHBIX IIPOU3BOACTBEHHBIX (GOHIOB. M3HOC M
aMopTH3allisg OCHOBHBIX (oHI0B. OneHka 3(PQPEKTUBHOCTH HUCIOJIB30BAHUS OCHOBHBIX
IIPOM3BOJICTBEHHBIX (DOHIIOB. BOCHpOM3BOICTBO OCHOBHBIX CpeacTB. OOOPOTHBIE CpeacTBa
OpEANpUATHs: TOHATHE, COCTaB M CTpyKTypa. VICTOYHMKHM (OpMHpPOBAaHUS OOOPOTHBIX
cpenctB. O6opauynMBaeMOCTh OOOPOTHBIX CPeACTB. MaTepuaibHbIE 3aMachl Ha MPEANPUITHH.
Onpenenenre NoTpeOGHOCTH B 0OOPOTHBIX CPEACTBAX.

2.4 Tpynossle pecypcbl npennpustusd. [lepconan mpennpusitis u ero cTpykrypa. OCHOBBI
OpraHu3alMi Tpyla Ha Mnpexnpusatud. O((EeKTHBHOCTH MCMOIB30BaHUS IEpPCOHATA U
pabouero Bpemenu. [Ipon3BoauTeNLHOCTD TPyJa U oriaTa Tpyna. Opranuzaius 3apaboTHON
wiatel Ha npennpusatid. CocTaB M CTPYKTypa IPOMBIIUIEHHO-TIPOM3BOACTBEHHOIO
nepcoHana. [Ipon3BOAMTENBHOCTh TpyJAa: MHOHATHE, IMOKa3aTeId U METOJbl H3MEpPEHUs.
WunuBuayanpHas M OOIIECTBEHHAs MPOM3BOJIUTEIBHOCTh TpyAa. PeszepBsl U (akTopsl
MOBBILICHUS] TPOU3BOJUTENBHOCTH Tpyaa. PopMbl, CUCTEMBI M pa3Mep OIUIaThl TpyJa Ha
IPEIIPUATHH.

Pa3nen 3. Texnuxo-sKOHOMUYECKUT AHANU3 UHICEHEPHBIX PeUleHUll

3.1 [oxompl M pacxoisl Ha MPOU3BOJCTBO, M pEAIN3ALMIO NPOLYKIUH IPEANPHUATHS.
W3nepxku TPOM3BOACTBA TMPOAYKIMU (CEOECTOMMOCTD), TNPUOBUIb, PEHTAOCIBHOCTh H
neHooOpa3oBanue. IloHATHe 3aTpaTbl Ha NPOM3BOJICTBO M peAM3alUI0  MPOTYKIIMU
(cebectonMocTb). Buasl u 3Hadenuwe kiaccubukauuu 3arpar. CTpykTypa 3arpaT Ha
MPOM3BOJICTBO M peaIn3aluio MpoAyKuuu. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO U
peanu3anuio NpoAYKIHUN B KOMIUIEKCHBIX MPOU3BOACTBaX. OCHOBHBIE MYTH CHI)KEHUS 3aTpaT
Ha MpPOU3BOJACTBO mponaykuuu. Jloxonsl mnpennpusatus. [lonstue npubbuim M g0xoaa
NpeNnpHUsITHsI, METOJbl MX pacyeTa. PeHTabenbHOCTh, €€ BUIBI M MeTonbl pacuera. [lytu
MOBBIIIEHUS TPUOBIUTN U PEHTA0EIbHOCTH Ha MPEIIPUATHSX.



3.2 llenoobOpa3oBanue W T1eHOBas TmoNWTHKA. lleHa Ha TPOAYKIHMIO W TPUHIIMIIBI
neHooOpazoBanus. Bunmbl 1eH. CTpykTypa II€HBI, CHCTeMa IIeH. B3auMoCBSi3U I[EH W
uznepkek. Llenosas monuruka. PazpaboTka 11eHOBOM cTpaTeruu.

3.3 ®UHAHCOBO-KPEIUTHBIE OTHOLIEHMS MNPEANPUATUNH U CUCTEMA HAJIOTOOOIOKEHHUS.
[Tonsitue, cocraB u CTpykTypa (uHaHCOB npeanpusituss. CymHOCTb, QYHKIMH U 3aJa4u
¢dunancoB npeanpustus. CoOCTBEHHBIC U 3aeMHbIC (PMHAHCOBBIC pecypchl. bamanc 10X010B U
pacxonoB. HanoroBass momutuka. Ilpunuunel HamorooOnoxenus. Hamorm u mnmaTexu,
YCTaHOBJICHHBIC 3aKOHOAATEIHCTBOM: BHUIBI, CTABKH, OOBEKTHl HAJIOTOO0OJIOKEHUS U CPOKHU
YILTIaThl HAJora B OIOJIKET.

4.  OO0beM yueOHOH TMCHMILINHBI:

Bcero CemecTp 3
Bun yuebHo# paboThI

3E AKaga, u. 3E AKaga,. u.

OO6mias TpyI0eMKOCTh TUCIUILIAHBI 4 144 4 144
KonTakTHasi paboTa — ayquTOpHbIE 0,9 32 0,9 32,4
3aHATHS:
NeKkynn 0,44 16 0,44 16
MpakTuyeckme 3aHaTma (M3) 0,44 16 0,44 16
CamocToaTtenbHana paborta 2,1 76 2,1 76
KoHTaKkTHas camoctoaTenbHada paboTa 0,4 0,4
CamocroaTenbHoe n3yyeHue pasgenos 2,11 2,11

75,6 75,6
ONCUUMNAUHDI
Bua KoHTpoOAA:
JK3ameH 1 35,6 1 35,6
KoHTakTHas pabota — npomeXKyTo4yHas

0,4 0,4
aTrecrauma 1 1
MoAaroToBKa K 9K3ameHy. 35,6 35,6
Bua UTOroBoro KOHTpoOANA: dK3ameH

Bcero Cemectp 3
Bun yuebHoIli paboThI AcTp.

3E AcTp. u. 3E
y.

OO6m1ast TpPyI0EMKOCTh TUCIUIUIUHBI 4 108 4 108




KonTakTHasi paboTa — ay1MTOpPHbIE 0,9 24 0,9 24,3
3aHATHS:

Nekunn 0,44 12 0,44 12
MpakTuyeckue 3aHaTua (M3) 0,44 12 0,44 12
CamocrosTenbHan paborta 2,11 57 2,11 57
KoHTaKkTHas camoctoaTenbHada paboTa 0,3 0,3
CamocToaTenbHoe nsyyeHune pasnenos 111 1,11

56,7 56,7
OVNCUMNANHDBI
Bua KoHTpons:
9K3ameH 1 26,7 1 26,7
KoHTakTHas  pabota —  npomerKyTouyHasn

0,3 0,3
aTTecTaymn 1 1
MoAaroToBKa K 9K3ameHy. 26,7 26,7
Bupa UTOroBoro KOHTponsa: dK3ameH

AHHOTaANUA

K Y4e0OHOM nmporpamMMe JUCHHUILIHHBI
«IIpaBoBeeHHE B TEXHOJIOTUH Heopranndeckux Bemecrs» (651.B.02)
1. Henun AMCHUMIUIMHBI — TMOJIYYEHHE OCHOB IPABOBBIX 3HaHWM, (QopmHpoBaHHE
IIPABOBOM KYJbTYpPbl aKTUBHOT'O, 3aKOHOIIOCIYITHOTO IPaXKAaHUHA.
2. B pe3yabraTre u3ydeHusi JAMCUMIUIMHBI 00y4yalowmmiicss Mo mnporpamme
0akajaBpuAaTa J0JIKEH !
Obaaoams crnenyromumu o0ekyasbTypHbIMU (OK) koMneTeHuusIMu:

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI IPAaBOBBIX 3HAaHUM B pa3luyHbIX cdepax
nesrensHOcTH (OK-4);
- TOTOBHOCTBIO U3Yy4aTh HAYYHO-TEXHUYECKYIO0 HH(POPMALIHIO, OTEYECTBEHHBIN U 3apyOeKHBIN
ombIT 1o TeMatuke ucciemaoBanus (ITK-20).
3nams:
- OCHOBBI POCCHICKOW IPAaBOBOM CHCTEMBI U POCCHUUCKOrO 3aKOHOJATENILCTBA, OCHOBBI
OpraHu3alii ¥ (QYHKIMOHUPOBAHUS CYAEOHBIX U MHBIX IPABONPUMEHHUTEIBHBIX U
MMPaBOOXPAHUTECIIBHBIX OPTraHOB;
- IPaBOBBIE M HPABCTBEHHO-ITHUECKHE HOPMBI B chepe NMpodhecCHOHAIBHOM JesITeTbHOCTH;
- TpaBOBbIE HOPMBI, PETYJIUPYIOLIUE OTHOIIEHHWE 4YelIOBeKa K YeJIOBEeKYy, OOIIEeCTBY,
OKpYXKarollleH cpere;

- npaBa ¥ 00s13aHHOCTH I'PaKJaHUHA;

- OCHOBBI TPYJIOBOTO 3aKOHOJATENIbCTBA;

- OCHOBaMH XO3sIICTBEHHOTO NPaBa;

- IIPABOBBIE ACTIEKTHI TPO(GECCHOHATBHON JAEeSITENbHOCTH.
Ymemy:




— UCIIOJIb30BaTh ITHUYECKUE U IIPABOBBIE HOPMBI, PETYJIUPYIOLIME OTHOIICHHE
YeJoBeKa K YeJOBEKY, OOIIEeCTBY, OKpY)KaIOLIeH cpene, HCHOIb30BaTh IpaBa M
cBOOO/IbI YEJIOBEKa U FPpaKIaHUHA [P pa3paboTKe COLUAIbHBIX MPOECKTOB;

- UCIIOJIb30BaTh U COCTAaBJIATh HOPMATHUBHBIE M IIPABOBBIE JIOKYMEHTHI,
OTHOCALIMECS K NPOPECCHOHATBHON IESITEeIbHOCTH, MPEINPUHUMATE HEOOXOMMBbIe
MephI K BOCCTaHOBJICHUIO HAPYILLIEHHBIX I1PaB;

- pealn30BbIBaTh IpaBa U CBOOOMABI YEJIOBEKA M TIPaXKIaHMHA B Pa3IUYHBIX
cdepax KU3HEACATeITHHOCTH;

— J1aBaTh HPABCTBEHHYIO OLIEHKY KOPPYNIIMOHHBIM ITPOSBICHUSIM.

Bnaodemu:

MOJyYCHHBIMHU TPABOBBIMU 3HAHUSAMH B TPOPECCHOHATBHOM W MHBIX chepax
NEeSATEIbHOCTH.

3.  Kparkoe cogepxxanne J1uCHMNIMHBI:

[lonsstne u npusHaku rocyaapcrBa. ®opmel rocynapcrtBa. OyHKIHMHM TOCYIapCTBa.
[TonsitTue u npusHaku npasa. OCHOBHBIE NPABOBBIE CUCTEMBbI cOBpeMeHHOCTU. [loHsATHE U
BUJIbI MCTOYHUKOB ImpaBa. OmnpeneneHrne 3akoHa M IOA3aKOHHBIX akToOB. [lelicTBue
HOPMAaTUBHBIX IPABOBBIX aKTOB BO BpeMeHu. OOpaTHas cuia 3akoHa. [loHsiTue mpaBOBBIX
HOpM, UX CcTpyKkTypa. Cucrema mpaBa. YacTHoe u myOIuM4HOEe MpaBo. MarepualbHOE U
nporeccyagbHoe  mpaBo.  lIpaBooTHOmIEHHE:  OOBEKT, CYOBEKT H  COJEp)KaHHE
npaBooTHoueHui. KOpuanueckue GhakTol.

Koncturyus — ocHoBHoit 3akon Poccuiickoit denepanuu. denepatuBHOE YCTPOKUCTBO
P®. Cucrema rocyaapCTBEHHbIX OpraHOB M IpuHUMI paszneneHus piaacteil B PD. Ilonstue
rpaxnaancTBa. [Ilpu3Hanue, coOnrofeHHe, 3allluTa PaBHBIX MpPaB JKEHIIMH M MYXUYHMH Kak
OCHOBHas 00513aHHOCTh TOCYIapCTBA.

[TonsiTre M npeaMeT aIMUHUCTPATUBHOTO NpaBa. O0mas xapakrepuctuka Konekca PO
00 aJAMHHHCTPATUBHBIX IPABOHAPYIICHUAX. AJMHUHHCTPATHBHbIE MPABOHAPYIIEHUS:
MOHSATHE W TPHU3HAKU. AJIMMHMCTPATHBHASI OTBETCTBEHHOCTb: TOHSTHE W TMPUHIIMIIBL.
[lonsiTHEe, IPU3HAKY U BUbl aAMUHUCTPATUBHBIX HAKa3aHUM.

[lonsiTie ¥ mpenMeT YroJOBHOIO IpaBa. YTOJOBHas OTBETCTBEHHOCThb: IIOHATHE,
OCHOBaHME BO3HUKHOBEeHMs. IloHsiTHMe mpecTymIeHWsi: NpU3HAKH, CTpykrypa. CocraB
npectymiienus. Coydactue B mpecTyruieHuH. OOCTOATENbCTBA, NCKITIOYAIOIINE MPECTYITHOCTD
nesinus. [loHsThe, Lenu U BUbl HAKa3aHUW. YT0J0BHAS OTBETCTBEHHOCTH 32 COBEpIICHHE
npecTymieHuii. YCIOBHOE OCYXJEHHE, OCBOOOXKIEHHWE OT YTOJIOBHOM OTBETCTBEHHOCTH.
[Ipenver u 0OBEKT KPUMHHAIMCTUKUA. MeToabl W 3ajaud KpUMHUHATUCTUKU. [loHsTHE
KpUMHHAIUCTAYECKOW — unaeHThuukanuu. OOBEKTbl U BUABl  KPUMHUHATHCTHYECKON
uaentudukanm. KpuMunanuctuyeckas Texuuka. KpumMuHanmcTuieckast TAKTHKA.

DKOJIOTM4eCKOe MPaBo: MOHATHE, TPEAMET METOJ U UCTOYHHKHU 3KOJOTUYECKOIr0 IpaBa
P®. IlonsiTe, BUIbI U CTPYKTYpa SKOJIOTMUYECKUX MMPABOHAPYIIEHUH, OTBETCTBEHHOCTD 33 UX
COBEpIICHHUE.

[Tonarue nHdopmaruu. OTBETCTBEHHOCTh 32 HapyLIEHHE 3aKOHOJATEIbCTBA O 3alllUTe
uHpopmanuu. [ocynapcTBeHHass TaiiHa: MOHSTHE, 3allWTa, IPABOBOE PErYIUPOBAHUE
rOCy/IapCTBEHHOU, chmykeOHoW M uHOM wmHbopMainuu. KondunennmansHas wHQOpMAIUS:
MOHSTHE, BUBI U 3aIMTa. 3alIUTa IEPCOHATbHBIX TaHHBIX I'PaX/J1aHUHA.

[lonsTHe, mnpeaMer W MeTOA TpaxkaaHcKoro mpaBa. [loHATHE TpakIaHCKOIO
paBOOTHOLIEHUs, ero crneuuduka. CTpykTypa TIpakIaHCKOTO  IPaBOOTHOILIEHUS.
[TpaBoseeciocoOOHOCTh  CYOBEKTOB TPa)KIAHCKOTO IPaBOOTHOIIEHMs. ['pakaaHe Kak
CyOBEKTBI Tpa’kJaHCKOTo IpaBa. du3nyeckue M IOPUAWYECKUE JIHIA: MOHATUE, MPU3HAKH,
knaccuukanus. FOpuanueckue daxtol. [IpaBo codctBenHoCTH. [loHATHE aBTOPCKOTO IMpaBa.
[lonsitue mnarenTHoro mpaBa. llonsTe wuHTeekTyanbHOU coOctBeHHOCTH (MC) 1
uckmountensHoro  mpaBa.  Kmaccudukamus  WMC. Cucrema  mpaBoBOH — OXpaHbI
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, aBTOPCKUX U NMaTEHTHBIX MPaB.



[TonsiTHe X035HUCTBEHHOTO (MTPEANPUHUMATEIIBCKOTO) MpaBa. [IpeamMeT X03sIiCTBEHHOTO
(mpennpuHUMATEIBCKOr0) MpaBa, MPU3HAKU, METOJIbI MpaBoBOro perynupoBanud. [lonsarue
XO034UCTBEHHOW U MPEANPUHUMATENBCKOMN €SI TEIbHOCTH.

[IpaBoBOE perynupoBaHHe CEMEHHBIX OTHOIIECHHUH. 3aK/II0UeHHE U MpeKpalieHue oOpakxa.
[IpaBa u oO0s3aHHOCTH poauTeNed W AeTel. AnuMeHTh. DOpPMBI BOCIIMTAHHUS JETEH,
OCTaBLIMXCsI 0€3 MONeUeHus: poAUTENEH.

[Ipeamer m Merox TpyAaoBOro mnpaBa. TpydoBOHM JOrOBOP: IOHSTUE, CTOPOHHI,
conepxanue. Pabouee Bpems. Bpemst otnpixa. TpymoBsie criopsl. AucuuiuimHa Tpyaa.

[lonsstne m ucrokum koppynuuu. HopmaruBHoOe ompexneneHue Koppynuud. [Ipudunnb
pacmipoctpaHeHus koppymiuu. Hakazyemble u HeHakazyembie GopMbl KOppyriuu. CKpBIThIC
(;matentHble) Gopmbl Koppynuuu. GopMbl KOppynuuu-npectymieHus. GopMbl KOppyHnuuu-
npoctynka. Popmbl NOIUTUYECKOH Koppynuuu. HopmaTtuBHBIE TpaBOBBIE akThl B cdepe

MPOTUBOJICUCTBUA Koppyniuu. DenepanbHblii 3akoH oT 25.12.2008 Ne 273-®3 «O

MIPOTUBOICUCTBUHN KOPPYIIILIUN».
3. O0beM yueOHON AMCHMILINHBI:

Bunbr yueOHOM paboThl B 3aueTHBIX B akanmewm.
SIMHATIAX gacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,9 32
Jlexmn (Jlek) 0,45 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
CamocrositesbHasi padora (CP): 2,1 76
Bui kKoHTpOJIsI: 3a4eT / IK3aMeH 3a4yer
Buzsl yaeOHO paboThI B 3auernrix | B actpon
eMHUIIAX yacax
OO0masi TpyA0eMKOCTh JUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
AyIMTOpHBIE 3aHATHS: 0,9 24
Jlexmmu (Jlek) 0,45 12
[Tpaktueckue 3anstus (I13) 0,45 12
CamocrositessHas padora (CP): 2,1 57
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 3a4yer

AHHOTAUA

K Y4eOHO# mporpamMMe J¥CUUIIIHHbBI
«Teopust BeposiTHOCTEl U MaTeMATHYECKAS CTATUCTHKA B TeXHOJIOTHH
Heoprannvecknx BemniecTs» (51.B.03)

1. I_le.m, JAUCHMIIIMHBI — (I)OpMHpOBaHI/IC Y CTYACHTOB CHCTCMBI OCHOBHBIX HOHHTHﬁ,
HCIIOJIB3YEMBIX JIsI TTOCTPOCHUA BaXHEHUIITUX MaTeMaTHYCCKHUX MO)IG.]'IGIZ, H YMCHUA

MCIOJIb30BaTh MATEMATHUECKHUE METOIBI JUISI OITMCAHUSI PA3TUYHBIX MTPOIIECCOB.
o0yuawuuiics

2. B pe3syabrare
0akajaBpHAaTa J0JI/KEH !

HU3YyYCHUHA AU CIHUITIIIMHBI

Obnadams crnenyronumu npodeccuonanbabpiMu (I1K) komnerenusamu:
— CIIOCOOHOCTBIO IIaHUPOBAaTh W MPOBOJUTH (i)I/I?)I/I'—IeCKI/Ie U XUMHUYCCKHUEC OKCIICPUMCHTHI,
MIPOBOJIUTH 00PaOOTKY UX PE3yJbTATOB U OIEHHWBATH MOTPEIIHOCTH, BBIIBUTATH THUIOTE3bI U

mo

nporpamme




YCTaHABJIMBATh TPAHULBI UX NPUMEHEHMS, IPUMEHIATh METOABl MATEMAaTUYECKOTO aHAIM3a U
MO/JICITUPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO rccinenoBanus (ITK-16).
3namo:

— OCHOBBI TEOPHH BEPOSITHOCTEN U MaTEMaTUYECKON CTaTUCTHKH;
— MareMaTH4eCKHE TEOPHUH M METOJIbl, JIEXKAIWEe B OCHOBE IOCTPOEHUS MaTEMaTHYECKHUX
MOJCIEH;
— OCHOBBI IIPUMEHEHUSI MATEMATHYECKUX MOJENIEH U METOJOB.

Ymemo:
— BbIOMpPATh MaTeMaTUYECKHE METO/Ibl, IPUTOIHBIE AJIs1 PEIIEHUs] KOHKPETHOH 3a/1auu;
— HCIIOJIb30BAaTh MATEMATUYECKUE MOHATUS, METOABI U MOJAEIU JUISl ONMCAHMs Pa3IMYHbIX
IIPOLIECCOB;
— BBISIBJIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, JIEKAIUE B OCHOBE KOHKPETHBIX IIPOLIECCOB;
— HCMOJB30BAaTh OCHOBHBIE METOBI CTATUCTUYECKON 00paOOTKH TaHHBIX;
— IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS HA MEXIUCLUIIIIMHAPHOM YPOBHE.

Braoemy:
— OCHOBaMH (pyHIIaMEHTAJbHBIX MATEeMAaTHYECKUX TEOPUH M HaBBIKAMHM HCIOJIb30BAHUS
MaTEMaTUYECKOT 0 anmnapara;
— METOAAMH CTaTUCTHYECKOH 00pabOoTKH HH(DOPMAIIH.

3. Kparkoe cogepkaHue IMCHUNINHBI:
1. Teopus eeposmnocmeii. Cnyuaiinvie 8e1U4UHbL U UX 3AKOHBL PACIPEOeeHUS.
[Ipeamer Teopum BeposiTHOocTed. CiywaiiHble coObITHS. [IpOTHBOIIOIOXKHBIE COOBITHS.
HezaBucumpie coObiTus. OTHocuTenpHas dYacrora. Kilaccmueckoe H  T€OMETPHUYECKOE
OIPEZICIICHUE BEPOSITHOCTU. DJIEMEHTApHAasl TEOPHUs BEPOATHOCTEH. MeTonbl BBIYMCICHUS
BeposaTHOCTeH. IlpocTpancTBO naseMeHTapHbIX coOblTui. Kiaccuueckoe —omnpezeneHue
BEPOSTHOCTH. Aunredpa COOBITMH: TEOpeMbl O BEPOSTHOCTH CYMMBI  COOBITHIA,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEPOSITHOCTEH HECOBMECTHBIX COOBITHIA, 00pa3yoNInX
NOJIHYI0 Ipynmy. AKCHOMAaTUYECKOE OIpEeAeNeHUuE BepoATHOCTH. (CTaTUCTHUYECKOE
OIpe/IeNIEHUE BEPOATHOCTU. Y CJIOBHAS BEPOSTHOCTh. TeopeMbl 0 BEPOATHOCTH MPOU3BEICHUS
3aBUCUMBIX U He3aBUCUMBIX coObITHH. [losnHas BeposTHOCTh. [lOBTOpHBIE HCHBITAHMUS.
®opmyna bepnymum. JlokanpHas W MHTErpainbHas TeopeMbl Myaspa-Jlamnaca. ®opmyna
ITyaccona.
[TonsiTue cmyyaiiHOM BeMYUHBL. JIMCKpETHBIE M HENPEPBIBHBIE CIIydaliHble BEIMYMHBL. 3aKOH
pacripesiesieHusl ciydaifHoW BenuuuHbl. DYHKLUS paclpelielieHusi, ee CBOWCTBa, rpaduk.
[TnoTHOCTH pacnpeseneHuss HeNPEepPhIBHON CllydaliHON BENMYMHBI (TUIOTHOCTh BEPOSTHOCTH).
®dopMmyna Uil BEPOSATHOCTU IONAJAaHUsS HENPEPBIBHOM CIIy4aliHOW BEIWYUHBI B JaHHBIN
MHTEPBaJI, BIPAKEHHBIN Yepe3 MIIOTHOCTh BEPOSATHOCTH, FEOMETPUUYECKUN CMBICIT (DOPMYIIBI.
buHOMManbHOE pacnpenenenue, pacnpezneneHue IlyaccoHa, paBHOMEpHOE paclpeaeieHue,
HOPMAJIBHOE PacHpeIeiIeHUE, SKCIIOHEHIIMAIBHOE pacpeieliCHUE.
2.MatemaTn4ecKas CTAaTHCTHKA.
[Ipenmer maTtemarnyeckoil cratucTUku. OCHOBHBIE 33/1a4d MaT€MAaTHYECKON CTAaTUCTHKU.
BeiOopounsiit Meton. CraTucTudeckoe omucaHue. BwiGopku. I'mctorpamMma M MHOJIMIOH
yactoT. Craructuyeckas (dMnupuueckas) QyHKIUS —pacrnpeneneHus. BpiOopouHbie
XapakTepUCTUKH M uXx pacnpeneneHus. CocTosTenbHble, 3((eKTUBHbIE CMENIEHHbIE H
HECMeEIlleHHbIE OLIEeHKU mapameTpoB. CTaTUCTHUECKOE CpeHEE, CTATUCTUUECKAas AUCTIEPCHS U
CTaTUCTUYECKOE  CpPEIHEE  KBAaJpPaTMYHOE KAaK TOYEUYHBIE OLICHKM  HEW3BECTHBIX:
MaTeMaTUYeCKOTO  OXHJaHUS, JUCHEPCHUU, CPEIHEro  KBaApPaTUYHOTO  OTKJIOHEHUS.
JloBepuTenbHBIE HHTEPBAJIbl U HHTEPBAJIBHBIE OLEHKU. JlOBEpUTENbHBIE OLIEHKH HEU3BECTHON
BEPOATHOCTH IO OOJBIIMM BbIOOpKaM. [loBepuTenbHas OllEHKa MaTeMaTHYECKOIO OKUIaHUs
IpU HEU3BECTHOM Jucnepcuu. JloBepuTenbHas OLIEHKAa CPEAHETO0  KBaJApaTHYHOIO
OTKJIOHeHHs. ToduHble BBIOOpOUHBIC pacnpenencHus: CrerogeHTa (t- pacmpeneneHue),
®umepa-Cuenexopa  (F-pacnpenenenue), Ilupcona (y?-pacupenenenue). IIposepka



CTaTUCTUYECKUX THUIIOTE3. MareMaTH4eCKHe METOAbl IIPOBEPKU CTATUCTHYECKUX THUIIOTE3.
DNEMEHTBI TEOPUH KOPPEISALIUY.

4, O0beM yueOHOM M CUMILIHHbI:
Bupl yueOHO# paboTh B 3a4eTHBIX
B akazeM. yacax
CAMHUIIAX
O0masi TPy10eMKOCTh JUCHUILINHBI 110 Y4e0HOMY TJIAHY 3,0 108
AyIUTOPHBIE 3aHATHSI: 1,33 48
Ulexmmm (Jlek) 0,44 16
[Tpaxtuueckue 3ausatus (I13) 0,88 32
CamocrositebHas padora (CP): 1,67 60
3auer
Bua xonTpoJsi: 3ader -
Buabl yue6HOI paboThI B 3auerHBIX
B actpon. yacax
CIMHULIAX
OO0masi TPy10eMKOCTh JUCHUILUINHBI 110 y4e0HOMY TJIAHY 3,0 81
AyIUTOPHBIE 3aHSITHS: 1,33 36
Ulexuun (Jlek) 0,44 12
[Mpaktuyeckue 3austust (I13) 0,88 24
CamocrositesbHas padora (CP): 1,67 45
3auer
Bunx koHTpoOJA: 3a4eT -

AHHOTAIIUSA
pado4eii MporpaMMbl AUCHUNJIMHBI
«JIaGopaTopHbie pad6oThl o opranuveckoii xumun» (b1.B.04)

1. Henp AMCHMIUIMHBI — MpHOOpeTeHHE OOYyYaroIMMHUCS OCHOBHBIX HABBIKOB CHHTE3a
OpPTraHUYeCKUX BEIIECTB.

2. B pe3yabTare M3y4eHHs THCHMILIMHBI 00ydaloummiics mo nporpamme 6akajaBpuarTa
JOJIAKEH .

Ob6nadams cnepyromumu npodeccuonanbHbiMu (I1K) komnereHmsamu:

— CHOCOOHOCTBIO TTAHUPOBATh M MPOBOJUTH (PH3MUECKHE M XUMHUYECKHE SKCIEPUMEHTHI,
IPOBOJUTH OOpabOTKY MX PE3YJIbTAaTOB M OLIEHMBATH MOTPEUIHOCTH, BBIIBUIATh THUIOTE3bI
yCTaHABJIMBATh TPAHUIBI UX MPUMEHEHHS, IPUMEHITh METO/bl MATEMAaTHUECKOTO aHAIN3a |
MO/ICIIUPOBaHHUsI, TCOPETUIECKOTO U dKCIepuMeHTaIbpHOoro uccienoBanus (ITK-16)

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMS CBONCTB XHMHYECKUX DJIEMEHTOB, COCIMHEHHHA H
MaTepHaioB Ha KX OCHOBE JUIS pelIeHus 3a1a4 npodeccruonanbHoi nesrenbroctH (ITK-18)

— TOTOBHOCTBIO M3y4yaThb HAyYHO-TEXHHUYECKYI0 HWH(POPMALMIO, OTCYECTBEHHBIA W
3apyOexKHbIi ONbIT 10 TemaTtuke uccnenoBanus (ITK-20).

3nams.

— TEXHHUKY 0€e30MacHOCTH B Ja00OpaTOPUU OPraHUYECKON XUMUU;

— TIPHUHIUIBI 0€30TaCHOTO 00pAIeHHS C OPTaHHYECKUMH COCTUHEHUSIMU;

— METOABI M BUJIBI XpoMaTorpaduu JUIs ONPEIEICHUs COCTaBa PEaKIIMOHHOM cMecH;

— TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIACTICHHS, OYUCTKU U UICHTU(UKAIIMH OPTaHNIECKUX
BEIIIECTB;

— DKCHEpUMEHTAIbHBIE METOJbl MPOBEACHUS OPraHWYECKHX PEAKIMH, MPOTEKAIOIIUX II0
Pas3INYHBIM MEXaHU3MaM;



— OCHOBHbIE OOIIME€ METOJWKH B3aUMHOW TpaHC(hOpMalMKd KJIAacCOB OPraHHMYECKHUX
COCIMHECHU.
Ymemy:
— IPUMEHATh TEOPETHUYECKUE 3HAHUS W OKCIIEPUMEHTAJIbHBIE METOJAbl HCCIIEIOBaHUS
OpPraHMYECKON XMMUU IPU PelIeHUuH NpopeCcCHOHANBHBIX 3a/1a4;
— chopmynupoBaTh TpobIeMy U 0OOOCHOBATH BBHIOOP MPUOOPOB M IKCIIEPUMEHTAIBHBIX
METO/I0B UCCIIENOBaHUs, TOCTABUTh LIEJIU U 337a4l U HAMETUTD ITyTH UX JTOCTHUKECHUS;
— CHHTE3MpOBaTh COEIMHEHUS IO MIPEATIOKEHHON METOIUKE;
— MPOBECTU BBLICIICHUE U OYUCTKY CHHTE3MPOBAHHBIX BEUIECTB HAa OCHOBE TEOPETUYECKUX
3HAHUH 110 OPraHUYECKOU XUMUU;
— BBIOMPATH PALIMOHAIIBHBIN CIIOCOO BBIJICICHUS U OUUCTKUA OPTraHUYECKOTO COSTMHEHHUS;
— TPEICTaBIATHh JaHHBIE JaOOPATOPHOTO HMCCIENOBAaHHS B BUIEC T'PAMOTHO O(GOPMIICHHBIX
METOJIHK;
— IPOBOJUTH aHAJIU3 U KPUTHUYECKH OLIEHUBAThH IOJYyYEHHBIE IKCIIEPUMEHTAIbHBIE JaHHbIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBOJBI HA 0a3e MPOBEIEHHBIX OIBITOB;
— BBIOpaTh CcIOCO0 MICHTU(UKALUU OPraHMYECKOTO COSAMHEHUSI.
Braoemy:
— KOMIIJIEKCOM COBPEMEHHBIX OSKCIIEPUMEHTAJIbHBIX METOJ0B OPraHWYECKOM XUMHUH s
pELIeHUs] KOHKPETHBIX UCCIEI0BATEIbCKUX 3a/1a4;
— BKCIEPUMEHTAILHBIMH METO/IaMU IIPOBECHHSI OPTraHUYECKUX CHUHTE30B.
— OCHOBHBIMHU METOAAMH UJCHTU(PUKALNU OPTraHUYECKUX COCTUHEHUN
— mpueMamu 00pabOTKH 1 BBIJCTICHHSI CHHTE3UPOBAHHBIX BEILIECTB;
— 3HAaHUAMM  OCHOBHBIX 3aKOHOB  OpraHMYeCKOM XUMHUU JJIs  COAEpKaTeIbHOMI
MHTEPIIPETALMU [TOJIYYEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. Kparkoe coaep:kanue 1MCUHNIHHbI

besomnacHele mpuemsl U paBuia padoThl B 1a00paTOpuy OpraHMueCcKON XUMHUU.

O6mue meroas! paboThl B maboparopun oprannyeckoit xumuu. [locyna, Hanbomnee yacto
npumeHsiemass B Jiaboparopuu. HarpeBanue. Oxnaxnenue. IlepememmBanue. MeTtomab
UACHTU(DUKAIIMM ¥ OYHCTKHM OpPraHUYEeCKUX BemecTB. MaeHTudukanus OpraHMYecKux
BEIIECTB TOCPEICTBOM pa3inyHbiX BHAOB xpomarorpadum (TCX, xpomarorpadust Ha
Oymare, HoHOOOMeHHass xpomarorpadus, BDOXKX), rtemneparypsl I1UIaBIeHUS U
pedpakromerpun. MeTonbl CieKTpaIbHON UICHTU(PUKAIIUA OPTAHUYECKUX COSTMHEHUH.

Ilenm m 3agaunM DKCIEPUMEHTAa B OPraHUYECKOM CHHTE3€. TeopeTMYecKHue OCHOBBI
nporecca. BwiOop ycnoBuit peakiuu. Pacuer cunTeza. OOmwe mpaBmia TMOATOTOBKH U
NpoBe/leHUs] cuHTe3a. TexHuka Oe3omacHocTd. [IpubGop Uit TpoBeneHHs CHHTE3A.
[TpoBenenue omnbita. KoHTpob 32 X00M peakiuu. Brienenue, ouncTka u aHaJIu3 MPOAYKTa.
CuHTe3bl BEUIECTB pa3JIMYHBIX KJIACCOB OpraHM4eckux coeauHeHui. [IpoBenenune
HKCIIEPUMEHTAJIbHBIX METO0B UCCIIEOBAHUS PEAKIIUM.

IIpoBenenue peaknii, NPOTEKAIOLIUX 10 MEXaHU3MaM:

—  HYKJIEOQMIBHOIO 3aMELIEHUS — CUHTE3 TaJOreHaJIKaHOB;

—  HYKJICO(pWIBHOTO NPHUCOEAUHEHUS] — CHHTE3 CIO0XHBIX 3(UPOB KApOOHOBBIX KHUCIOT,
aMUI0B KapOOHOBBIX KHCJIOT, a30TCOACPKAIIUX ATbJAETUIOB U KETOHOB;

—  DJJEKTPO(QHUIBHOIO 3aMEIIeHUs B apOMaTHMYECKOM psjly — peaklIud HHUTPOBAHUS,

OpomupoBaHus, CyIb(UPOBAHUS;

—  peakuuil 1Ma30TUPOBAHUS U a30COUETAHUS;
— peaknuii okucieHus (CuHTE3 areToHa, 1,4-0eH30XMHOHA, OEH30MHOW KHCJIOTHI) U

BOCCTAHOBJICHHSI.

4. O0beM y4eOHOI TUCHUTIHHBI:

Bunst pabouyeii paboTsl B 3agerHbIX B akanem.
eAUHULAX gacax

OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IJIaHy 2 72




AYyIUTOpPHBbIE 3aHATHUS: 0,89 32

Jlexuuu (Jlek) - -

[Tpakruyeckue 3ansatus (I13) - -

Jlaboparopus 0,89 32
CamocrositensHas padora (CP): 1,11 40
Bujx koHTpoOJS: 3a4eT - 3auer
Bunpl paboueii paboTh B
B 3auerHbIx
ACTPOHOM.
€AMHUIIAX
yacax
O0mas TpyA0eMKOCTh JMCHHUIIIMHBI 10 Y4eOHOMY IUIAHY 2 54
AyIuTOpHBIE 3aHITHS: 0,89 24
Jlexuuu (Jlek) - -
[TpakTrueckue 3anstus (I113) - -
JlaGopaTtopust 0,89 24
CamocrositesbHasi padora (CP): 1,11 30
Bunx koHTpoOJIS: 3auer - 3ager

AHHOTAIIUSA
padoueii mporpaMMbl AUCUUIIMHBI
«Texnoaorus karaausaropos» (51.B.05)

1. Heab AUCHUIIMHBL: TIPUOOpETeHHE 00YUYAIOIUMUCS 3HAHUH (PU3UKO-XUMHUYECKUX OCHOB
TEXHOJIOTUM KaTaJlM3aTOpPOB, a TAaKXe€ OCHOBHOTO TEXHOJOIMYECKOro 000pyI0BaHUs
KaTaJN3aTOPHBIX MPOU3BOJICTB.

2. B pe3yabTaTe U3yyeHHsl JUCHMILIMHBI o0y4yawoumiics Mo mporpaMmMe 0akajaBpuara
J0JIZKEH

Ooéaaoams cnenyromumu npodeccruonanbubiMu kommereHuusymu (11K):

- CIIOCOOHOCTBIO TNPUHUMATh KOHKPETHBIE TEXHHYECKHE pelIeHUs TMpu pa3paboTke
TEXHOJIOTUYECKUX TPOIIECCOB, BHIOMPATh TEXHUYECKHUE CPEICTBA M TEXHOJIOTHH C YUETOM
9KOJIOTUYECKUX TOCIeaACTBH X npuMeHenus ([TK-4);

- TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHWE CBOWCTB XUMHUECKHX DJEMEHTOB, COCIMHEHHH W
MaTepHalioB Ha UX OCHOBE JUTs pelIeHus 3a1a4 npodeccronanbHoi nestenproctr (I1K-18);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHHYECKYIO HH(POPMAIIHNIO, OTEYECTBEHHBIN 1 3apyOeKHBIN
OmBIT 10 TeMatuke uccnenaoBanus (ITK-20)

3uams:

- COCTaB U CBOMCTBA KaTaJIU3aTOPOB;

- METO/IbI MTOJTyYeHHS KaTalM3aTOPOB, OCOOCHHOCTH TPOBECHHSI CTaIuil TPOMU3BOJICTBA U HX
BIIMSTHUE HA CBOMCTBA KOHEYHOTO MPOIYKTa;

- OCHOBBI (POPMOBAHUS U TEPMOOOPAOOTKH KaTaaIu3aTOPOB U HOCUTENEH,

- 00opytoBaHKE B MPOU3BO/ICTBE KATAIN3aTOPOB.

Ymemo:

- aHAIM3UPOBATh B3aMMOCBSI3b COCTaBa CHIPhS, TEXHOJIOTHYECKUX MapaMeTPOB U CBOWCTB
MOJTy9aeMbIX KaTallUi3aTOPOB;

- 000CHOBAaTh M COCTABUTh TEXHOJIOTMYECKYIO CXEMYy KaTalM3aTopa 3aJaHHOrO COCTaBa U
CBOMCTB.

- TMPOBOJUTH WCCIEAOBAaHUS MO 3aJlaHHBIM METOJWKAM W aHAIM3UPOBATH PE3YyIbTAThI
IKCTIEPUMEHTOB;




Braoems:

- 3HAHUSIMH TEXHOJIOTUH KaTallM3aTOPOB 3aJaHHOTO COCTaBa U (hOPMBI;

- MNpUHIUNAMH 10AOOpa TEXHOJOTMYECKOM CcXeMbl M O00OpYIOBaHMS B IOJIYYCHUU
KaTaJIu3aToOpOB ISl PA3JIMYHBIX TPOU3BOICTBEHHBIX IIPOLIECCOB.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Paznen 1. Knaccudukamusi, cocraB, CBOWCTBAa KaTalIM3aTOpoB. THIIBI KaTaau3aTOPOB:
CMEUIaHHbIE, OCAXKJICHHBIE, IJIABJICHbIC, CKEJIETHhIE, HAHECEHHbIE, KaTAIU3aTOPbl HA OCHOBE
MPUPOIHBIX MaTEpPHATIOB M METOAbl MX TojiyueHHs. OCHOBHBIE CTaJlMU B MPOU3BOJICTBE
KaTaJIn3aTOPOB: CMEIIEHHE, OCAXJIECHHE, OTACIICHHE OCaJka OT MaTO4YHOr0 pacTBOpa,
MPOMBIBKA OcCajaka, (OpPMOBaHUE Karajau3aTopa, CyIIKa, MpokanuBanue. DopMoBaHUE
KaTajJu3aTopoB U HocuTeneil: (opmoBaHue Koaryisiuuedl B Karule, TaOJIeTUpPOBaHUE,
rpaHyJIMPOBAaHUE OKATbIBAHUEM, OJKCTpy3Hus. HocuTenm © HaHECEHHBIE KaTalln3aTOPbI.
CnocoObl HaHECEHHUsS] aKTHUBHBIX KOMIIOHEHTOB Ha HOCUTENb. [IprMephl TEXHOIOTHUECKUX
CXEM IOJYYECHUS KaTaau3aTopoB.

Pa3znen 2. JlaGopatopubie pabothl. [lomydeHue kaTanu3aTOpOB pa3IMYHBIMU METOIAMHU:
OCAXICHHBIC, HAHECEHHBIC, CMelIaHHble. MoaudUIUPOBAHHE TPHPOJHOTO CHIPHS IS
MoJlyueHus: KaranuzaTopoB. DopMOBaHHE KaTaau3aTOPOB METOAOM TabIeTUPOBAHUSI.

HccrnenoBanne XapaKTEPUCTUK TOPUCTOH CTPYKTYphl M KAaTaJIUTHYCCKHX  CBOWCTB
KaTaJIn3aTOPOB.
4. O0beM y4eOHOH JUCHHILINHBI
Bcero
Bunel yue6HOI paboTh 5 cemectp
B axan.
B 3au. ex.
qacax
O01mas TPyA0eMKOCTh THCIUILIMHBI N0 Y4eOHOMY IJIAHY 5 180
KounrakTHas padora: 1,3 48,2
Jlexruu (JIek) 0,65 24
[Tpaktuyeckue 3ansatus (I13) 065 24
CamocrositesbHas padora (CP) 2,7 131,8
By KOHTpOJISA: 324eT ¢ OLeHKOM 1 0,2
Bcero
Bunsl yueOHoI paboThI 3 cemectp
B axan.
B 3au. en.
qacax

O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5 135
KonrakTHas padora: 1,3 36,15
Jlexum (Jlek) 0,65 12
[Tpaktueckue 3anstus (I113) 0,65 12
Camocrositeannas pa6ora (CP) 2,7 98,85
Buj koHTpOJISA: 3a4eT ¢ OLleHKOM 1 0,15

AHHOTanus padoyeil NpOorpaMMbl IMCHUILIHHBI
«MHCTpYMeHTAJIbHBIE METOAbl XMMHYECKOI0 AHAJIHM3a
B TE€XHOJIOTHH Heoprannvyeckux Bemecrs» (51.B.06)
1. Heab qucHUILIMHBI — IpUOOpPETEHNE 00YYaIOMIMMUCS ONPENEICHHOT0 00beMa 3HAaHUH U
H606XOJII/IMI)IX HABBIKOB, JOCTATOYHBLIX JIA CaMOCTOATEIIBHOI'O BI)I60pa HHCTPYMCHTAJIbHBIX

MCTOHOB aHAJIM3a HNPUPOAHOIO CBIPbA,

CUHTC3UPOBAHHBIX MATCPUAJIOB U MPOAYKTOB




HEOPraHMYECKON XUMHH, a TaK)Ke KOMIIETEHIMI, HEOOXOJUMBIX TEXHOJOraM-HeOpraHuKaM B

3aBUCHUMOCTH OT Kpyra pelaeMbIX UCCIE0BaTENbCKUX 3a]1ay.

2. B pe3yabrare wu3ydyeHHs AUCHUIUIMHBI 0OOyYalIuiics 1O MporpamMme
0akajaBpHUaTa J0JIKeH:
Obnaoams crnenyronumu npodeccuonanbapiMu (I1K) koMmmerenmusamu:

—  CHOCOOHOCTBIO TUTAHUPOBATH U MPOBOAUTH (PH3UYECKHE U XMMHYECKHUE YKCIIEPH MEHTHI,
POBOAUTH 00PaOOTKY pe3yabTaTOB M OIIEHUBATh MOTPEIIHOCTH, BBIABUTATh TMIIOTE3bI U
M YCTaHABJIMBATh TPAHUIIBI WX NPUMEHEHHS, MPUMEHSITh METOJbl MaTEMaTHYECKOIO
aHaJIM3a U MOJETUPOBAHUS, TEOPETUYECKOTO M SKCIEPUMEHTAIBHOTO MCCIEAOBAHUS
(TIK-16);

—  TOTOBHOCTBIO MPOBOJUTH CTAaHAAPTHBIC U CEPTUDUIIUPOBAHHBIC UCTIHITAHUS MAaTEpUAIIOB,
u3nenuit u TexHoaoruueckux nporeccos (IK-17);

— TOTOBHOCTHIO HCHOJb30BaTh 3HAHHE CBOMCTB XMMHUYECKUX DJIEMEHTOB, COCIUHEHHH U
MaTepuaioB Ha WX OCHOBE IS pelieHus 3anad npodeccuoHanbHoi nesrenprocta (I1K-
18).

3uams:

— TEOpPEeTUYECKHE OCHOBBI METOJOB MHCTPYMEHTAIbHBIX METOJOB XUMUYECKOTO aHAIIN3a
(MMXA);

— mpotecchl (OopMUPOBAHUS AHATTUTUUYECKOTO CUTHANA B pa3nuuHbix UMXA;

— paccMOTpEHUE MPHUHITUIOB U3MEPEHUHN B CTaHIAPTHBIX TpUOOpax;

— ocHOoBbI MeTposiorun UMXA B coorBeTcTBuU ¢ pekomeHaanusmu MIOITAK.

Ymems:

— TMPUMEHATh NPUOOPETEHHBIE TEOPETHUECKHE 3HAHUS M NPAKTHUYECKHE HABBIKH B
NpoPECCHOHAIBHON ~ NEATENIbHOCTH  JJIi  PEUIeHUs  KOHKPETHBIX  XHUMHKO-
AHAIUTUYECKUX 3a/1a4;

Braoems:

— w™erononorueii UMXA, HIMPOKO HCHOIB3YEMBIX B COBPEMEHHON aHAIUTUYECKOU
MIPaKTHUKE;

— CHCTEMOii BEIOOpa METO/1a KaYeCTBEHHOTO U KOJIMYECTBEHHOT'0 XMMHYECKOT0 aHalln3a;

— OILIEHKOH BO3MOXXHOCTEW METO/1a aHaJIN3a;

— OCHOBHBIMHU CIIOCOOAMH METPOJOTHYECKON 00paOOTKH PE3yNbTaTOB KOJIUYECTBEHHOTO
XUMHUYECKOTO aHaJIu3a.

3. Kparkoe coaep:xanue TMCHHNJIMHBI:

Beenenne. OOmas xapakTepUCTHKa WHCTPYMEHTAIBHBIX METOJIOB  aHAJIM3a.
OCHOBHBIE HCTOYHUKH TOTPEIIHOCTEH pe3ylbTaTOB aHajdn3a M CHOCcOObl WX OICHKH.
Knaccudukanuss ”HCTpyMEHTAIbHBIX METOJOB aHanu3a. Knaccuduxaius npoO: TodedHas,
reHepanbHas,  TMPOMEXYTO4Has,  JabopartopHas,  KoHTpoibHas. [IpoGoorGop u
npoOonoaroToBka Metoapl u3amMenbueHus. CreruaibHble METOAbI Pa3I0KECHHS.

Paznen 1. DnekTpoxuMuyeckue MeETONIbI aHanu3a, kinaccuduxamnus. [loTeHuuomerpus u

KOHJIYKTOMETpUsi. MOHOCENEeKTUBHBIE  DJIEKTPOIBL.  DJIEKTPOXUMUUYECKHE  TapameTphl

aHanuzupyemon cuctemsl. KpuBble TuTpoBaHus. DakTopbl, BIUSIONIMNE HAa BHUJl KPUBBIX

TUTpOBaHUA. [IpUHIMNHATIBEHBIE CXEMBl YCTAaHOBOK JIJISi MPOBEIACHUS DIIEKTPOXUMHUYECKUX

u3MepeHuit. OOmas XapakTepUCTUKAa OJJIEKTPOXMMUYECKUX METOJIOB aHajdn3a H UX

knaccuukanus.  W3MEpPeHUH.  XapaKTepUCTHKA  KOHAYKTOMETPUYECKOTO  METOa.

DIIEKTPONPOBOJIHOCTh PACTBOPOB ANEKTPOJUTOB. MoHHas cuna pacTBopoB. [loaBMKHOCTD

HWOHOB.

DoTOMETpUYECKUE METObI aHAIKU3a. BBIOOp JIMHBI BOJTHBI IPH (POTOMETPUUECKUX
n3mepenusx. [loctpoenue kanmmOpoBouHoTo rpaduka. OnpesaeneHne KOHICHTPAIUH.

Pa3nen 2. MccnenoBanusi MaTepuaioB METOIaMU ONTHYECKON U AIIEKTPOHHON MUKPOCKOITHH.

BO3MOXXHOCTH  ONTHYECKOTO aHainu3a. Buasl MHKpompenapaToB W CIHOCOOBI  HX

NPUTOTOBJIEHUS. V3ydeHne MarepuagoB B IUIOCKO-TIOJISIPU30BAHHOM  MapajlieIbHOM,

CXOJIAIIEMCS U OTPaXKEHHOM cBeTe. O0opyaoBaHUE 1T MUKPOCKOTIMYECKUX MCCIICIOBAHU.



DJIEMEHTHBIN aHaIu3. DJIEKTPOHHO-30HI0BbIA PEHTIEHOCIEKTPAIbHBI MUKPOAHAIIN3.
Teopernueckre OCHOBbI METOHA. YCTPOMCTBO MHUKpoaHaiuszaropa. Iccnenosanue
MOBEPXHOCTH, (a30BOr0 M 3JIEMEHTHOro cocraBa. OCOOEHHOCTH MOATOTOBKH OOpasloB.
TpeboBaHus K 3TaTOHAM. DMHCCHOHHBI MUKPOCIIEKTPAJIbHBIN aHAIN3 C JIA3EPHBIM 0TOOPOM
npoObl. KadecTBEHHBIN M KOJMYECTBEHHBIM dMUCCHOHHBIN aHaM3. Y CTPOMCTBO JIa3€pPHOTO
MHUKpoaHanu3aTopa. Moaudukanum Merona.

Metonsl penrreHorpaduu. PeHTreHo(ha3oBblii M PEHTTEHOCTPYKTYPHBIA aHalU3.
B3anmMopeiicTBie PEHTTEHOBCKOTO HM3JIyYeHHsI C BeUIeCTBOM. YpaBHeHue Bymnbga-Bparra.
[TpuHIMIIBI 1 BO3MOKHOCTH IMOPOIIKOBOIO METOAa, pacyeT AudpaktorpamMm. OmpeneneHue
CUHIOHUM, [1apaMETPOB pELIETKU. BiusHMe pa3MepoB 4YacTUL] HAa PEHTIEHOBCKYIO
T pakuuio B HUX. MeTopl KOMIBIOTEPHOTO pacyeTa JupaKkTOrpaMM.

Tepmuueckue MeToAbl aHanu3a. Tepmuyeckuii ¥ audQepeHInanbHO-TEPMUUECKHUI
METO/Ibl aHanu3a. TepMorpaBuMeTpuueckuil u nuddepeHuaibHO-TepMOTrpaBUMETPUIECKUI
MeTo/ el aHanmm3a. O0opynoBanue ans TepMmorpaduu. TpeboBanus Kk dTaioHaM. By KpuBBIX
ATA u TT'A. ®akropsl, Biustomue Ha Buj Kpubix JITA u TT'A.

Pa3znen 3. JlaGopatopubie paboThl. [IpoBemeHue 3MEKTPOXUMUYECKUX, (POTOMETPHUECKUX
u3Mmepenuil. Onucanue Mopdonoruu odpasua no mukpodororpaduu. Onucanue pe3yabTaToB
P®A, POnA, ATA.

4. O0beM y4eOHOH JUCHUILINHBI

Bunet yueGHoii paboThl B 3auvetrnnix | B aKajeM.
eIUHULIAX yacax

OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY IUIaHy | 3 108

AYAUTOpPHBIE 3aHATHS: 1,33 48

Jlexuuu (Jlek) 0,44 16

JlaGopaTopHbie paboTs (J1ab) 0,89 32

CamocrosiTesibHas padora (CP): 1,67 60

CaMocCTOsITeIbHOE U3YUCHHE PA3/IeTIOB TUCIUTUIMHBI 1,67 60

Buja koHTpOJIS 3ager c
i OLIEHKOM

Bunel yue6HoI paboTh B 3auernsix | B acTtpoHOM.
eIUHHIIAX yacax

OO0mas TPyI0eMKOCTh THCIIHIIHHBI 10 Y4eOHOMY Muiany | 3 81

AyauTOpPHBbIE 3aHATHSL: 1,33 36

Jlexuuu (Jlek) 0,44 12

JIaGopartopubie pabotsl (JIab) 0,89 24

CamocrositesbHas padora (CP): 1,67 45

CaMocTosITeIbHOE U3YUEHHE PA3/IETIOB IUCIUILIMHBI 1,67 45

Bua konTpoJas 3ader C
i OLIEHKOM

AHHOTAUA

K Y4eOHOi IporpaMMbl IMCUMILIHHbBI
«IKOJIOTHs B TEXHOJIOTHH Heopranuvecknx BemecTs» (61.B.07)

1. Heab AUCHUILIUHBI — CPOPMUPOBATH y 00YUAIOIIETOCS MPEACTABICHUE O COBPEMEHHBIX
3KOJIOTHYCCKUX HpO6J’IeMaX, (0] q)HSI/IKO-XI/IMI/I‘IeCKI/IX npoueccax, HpOTeKaIOH_[I/IX B
pa3IMYHBIX KOMIIOHEHTAaX OKpYXalolled cpeasl W O CTENEHH aHTPOIMOTEHHOTO
BOS)I@fICTBI/IfI Ha 5T Hpoueccm; BI)Ipa6OTaTI) y CTYJICHTOB HABBIKHU CUCTEMHOT'O IMoAXo4a K
U3YYCHHUIO U PEIICHUI0 DJKOJOTUYECKUX TMpoOJieM, BO3HUKIIMX B  pe3yabTaTe
HpOMBIHIJ'IeHHO-XO3$[I\/'ICTB6HHOI\/’I OCATCIIBHOCTHU YCJIOBCKaA, paSBI/ITI) MBIIIJICHHUE,



MO3BOJISIIOIIEE NIPABUJIBHO  OLICHUBATh JIOKAJIBHBIE M  OTAAJICHHBIE IOCIEIACTBUSA
IIPUHUMAEMBIX PELICHUN JJI1 OKPYKAIOIIEH Cpebl U YEIOBEKa.
2. B pe3yabrare wu3ydYeHusi JUCHMILIMHBI oOOy4yamomuiicss 10 MporpamMme
0akaJlaBpUATAa J0JI/KEH !
Obnadams crnenyronumu obdmenpodeccuonanbabiMu (OIK) komneTeHIUAMH

— TOTOBHOCTBIO HCIIONIB30BAaTh 3HAHUS O COBPEMEHHOW (U3MYECKON KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BELIECTBA ISl ITOHUMAaHUS
OKpy»arouiero mupa u siiieanit npupozsl (OI1K-2);

— TOTOBHOCTBIO MCIOJb30BATh 3HAHMS O CTPOEHUH BEIECTBA, IPUPOJE XUMUUYECKOMN CBSI3U B
pPa3IMYHBIX KJIACCAX XMMHMYECKUX COCIMHEHMM I IIOHMMAaHWS CBOMCTB MAaTEpHUANIOB U
MEXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B okpyxarorieM mupe (OITK-3);

— CHOCOOHOCTBIO TPHHMMATh KOHKPETHBIE TEXHUYECKHE pEeIIeHUs Npu pa3paboTke
TEXHOJIOTHYECKHUX MPOIECCOB, BEIOUPATh TEXHUYECKHE CPEACTBA U TEXHOJOTUHU C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4).

3namo:

— OCHOBHBIE 3aKOHBI 00IIIeH YKOJIOTHH;

— 3aKOHOMEPHOCTH CTPOCHUS U (QYHKIIMOHUPOBAHUH OHOC]epHI;

— COBPEMEHHBIE SKOJOTUYECKHE MPOOIEMBIL;

— OCHOBBI PALIMOHAIILHOI'O ITPUPOIONOIb30BaAHUS;

— OCHOBHbIE IPUHIUIIBI 3aLUTHI IPUPOIHOM Cpeibl OT aHTPOIIOTEHHBIX BO3/ICHCTBUM;

— CTpPOEHHE OCHOBHBIX reocep 3eMiM U OCHOBHBIE (PU3UKO-XMMHUYECKHE MPOLIECCHI,
IIPOTEKAIOIINE B HUX;

— OCHOBHBIE IOHATHUS U IPUHIUIIBI KOHLIETILIMY YCTOMYUBOTO pa3BUTHUSA;

— OCHOBHBIE CBEJEHHS O INI00AJbHOM MpoOieMaTHKE, IPUPOJHBIX pecypcax, IIaHEeTapHbIX
rpaHMIaX, aHTPOIIOT€HHOM BO3JI€HCTBUH HA OKPYKAIOUIYIO CPely, YIIPAaBIECHUN KaueCTBOM
OKpYKaloIlEeH Cpeibl;

— MPUHLMIIBI 3€JICHON XUMHH;

Ymemo:

— NPUMEHSTh I[OJYYEHHBbIE 3HAHUS Ui OLEHKH COCTOSHMSI OKPYXAoIIeW Ccpeapl |
PalMOHAIBHOTO UCIIOJIB30BAHUS IPUPOJHBIX PECYPCOB,;

— HCMOJb30BaTh CETEBbIE KOMIIBIOTEPHBbIE TEXHOJOTMM U 0a3bl JAHHBIX JJIs pELIeHUs
KOHKPETHBIX SKOJOTHYECKHUX Ipobiem;

Braoemy:

— TMOHATHIHBIM ammaparoM B 00JlacTU OOIIEH SKOJIOrMH, palMOHAJIBLHOTO HCIOIb30BaHUS
IIPUPOJHBIX PECYPCOB U 3ALUTHI OKPYXKAIOLIEH CPEIBI.

3. Kpartkoe cogep:kanue TuCUHINIAHBI

BBenenue, OCHOBHBIE IOHATHS JUCLIUIINHEI.

MecTo AMCUMIUIMHBI B CHCTEME OOIIEr0 M XMMHMYECKOTO O0pa30BaHHA. DKOJIOTHYECKOe

oOpa3oBaHue U 00pa3zoBaHUE JUIsl yCTOWYMBOIO pa3BUTUs. OOLIECTBO U OKpY’KaroIas cpesa.

IlonsiTHE YCTOWYMBOIO pa3BUTHS.

Paznen 1. OGmue Bonpock! sxonoruu. buocdepa. buoskornorus. buochepa n yctoitunBocTs.

1.1 OcHoBHBIE 3aK0HBI 3KONOTUU. buoskonorus. [loustue 00 ’xocucTeMax. Y CTONYMBOCTD

skocucteM bruocdepa, ee 3BosOLNSA U YCTOHUUBOCTh. DKOCUCTEMBI 3€MIIM M YCTOHUMBOCTb.

OcHOBHBIE cBeZIeHUs O TUIaHeTe 3emiid. OCHOBHBIE MOHATUS SKOJOTHH. 3aKOHBI U MPUHIUIIBI

skosoruu. IToTokm sHeprum M BemiecTBa B 3KocucTeMax. OCHOBHbIE OHMOr€OXMMHUYECKHE

LUKJIIBI (KPYroBOpOTHI BelecTB). L{ukinyHocTh mporieccoB B 6uocdepe 1 yCTOWYMBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh Ouochepsl. Jlemorpadpuueckue npooieMsl

JlnHaMpKa 4enoBEeYECKOW MOMYJISALUU, POXKIAeMOCTb, CMEPTHOCTb, BO3PAaCTHAas CTPYKTYpa.

[TpobnemMbl COBpeMEHHOrO JTama pocTa YHUCIEHHOCTH HaceneHus. ['eorpaduueckoe

pacnpeneneHue HaceneHus. PerynupoBanue HapoJOHACEICHHUS.

Paznen 2. Ctpoenue u cocraB reocdep 3emian. OCHOBHbIE (PU3UKO-XMMUYECKHE MPOLECCHI,

MpoTeKaroie B reocdepax



2.1 Atmocdepa 3emin
Crpoenne aTmocdepsl,
aTMoChepBhl.
[TapaukoBsiii 3ddext. I[lapaukoBsie razel B atMochepe. KinumaTudeckue mocueacTBUs
AQHTPOIIOT€HHOM J1eATEIIbHOCTH.
Pacnpenenenne KoHIEHTpauu o030Ha B aTMmocdepe. O30HOBEBIN cioi. [IpupomHbIid UK
o30Ha. CoBpeMEHHOE COCTOSHHME 030HOBOro cios. IlociencTBust paspylieHus 030HOBOTO
ciost 3emim Jis yenoBeka U Omocdepsl B neiaoM. CtparocdepHblii 030H M TpOmochepHbIit
030H: CXOJCTBO M paznuuus. MeXayHapoJHOE COTPYAHHYECTBO B 0OJACTH OrpaHUUYECHHE
IIPOM3BOJICTBA U UCII0JI30BAHUS 030HOPA3pYIIAIOIINX BellecTB. MOHpeallbCKUi TPOTOKOJI.
Kucnorusle noxkau M mpouecchl OKucieHus npumeceil B Ttpomnocgepe. doToxumuyeckui
CMOT.
2.2. 'mppocdepa 3eminun
Bunst Bog Ha 3emie. [Ipecusie Boabl. ['maponorndeckuii nuki. ['mobanbHbie S9KOIOTHYECKHE
npo6aemsl ruapocdepsl. I 1aBHbIE KATHOHBI M AHUOHBI IPUPOAHBIX BOJ. KHCIIOTHO-OCHOBHOE
paBHOBecHE B IPUPOAHBIX Bojax. lllenounocts npupoaHbix Boa. OCHOBHBIE IPUUUHBIL, STallbl
U TIOCIEACTBUS 3aKUCIEHHUS HPUPOJHBIX BOJ0EMOB. OKHCINUTEBHO-BOCCTAHOBUTEIbHbIE
IpoIecchl B MPHUPOAHBIX Bojoemax. CrpaTudukanus TPUPOAHBIX BOAOEMOB. IIpomeccs
s¢Tpodukany BogoeMoB. [IpuuuHbl 1 ocaeacTBus.
2.3. JIutocdepa 3emnun
3emHas kopa. [TouBa. Ctpoenue nouBeHHoro ciosi. CocraB nous. OpraHuueckue BEIIeCcTBa B
noyBe. Posib KHUBBIX OPraHU3MOB B (JOPMHUPOBAHUM MMOYBEHHOTO CJIOS. TsHKeble METalIbl B
nouse. Jlerpaganus nous. BogHas u BeTpoBas 3po3usi MOYB.
Paznen 3. AHTpONOreHHOE BO3JCHCTBHE HA OKPYXKAMOIIYI0 Cpelay W pPaMOHAIBHOE
HIPUPOJIONIOIB30BaHHE
3.1. Tlpupomusie pecypcel. IloHatne 00 O0TXOmax NPOM3BOJACTBA U IMOTPEOICHHUS.
ManooTxoHble 1 0€30TXOJHbIE TPOU3BOICTBA.
3.2 IlonsiTHe O MIaHETApHBIX I'PaHULAX. AHTPOIIOI€HHbBIE BO3MYILEHUSI OMOr€OXMMUYECKUX
LIUKJIOB a30Ta U (pocdopa. OCHOBHBIEC MPUHIMIIBI 3€JICHON XUMHH.
Pa3nen 4. YcroiiuuBoe pazBurue
[TonsiTe 00 ycToifunBOM pa3BUTHH. VMIcTOpuUs CTaHOBIEHUS MOHATUA. BKiag oTeuecTBeHHBIX
yuenbix. Llemu ycroituuBoro pazsutusi OOH. MexayHapoaHoe COTPYIHUYECTBO B 00IaCTH
ycTOMuuBOro pasBuUTHs. I[IpOMBIIIIEHHAs HSKOJIOTHS M 3€JIeHash XUMHsS Kak HHCTPYMEHT
o0ecrnevyeHns yCTOHYMBOro pa3BUTHA. DKOJIOTHUECKast STUKA.

4. O0beM yueOHO# AMCUMIIIMHBI:

poib  (HOTOXMMHUYECKHX peakuuid B (OpMUPOBAHMHM COCTaBa

o B 3aueTHBIX B akanem.

Bun paboueii paboThl

SIMHAIIAX gacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 YYeOHOMY MJIAHY 3,0 108
Konrakthas padora (KP): 0,9 32
Jlexruu (JIek) 0,45 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
CamocrositeabHas padora (CP): 2,1 76
Pedepar / camocTosTenpHas mpakTUYecKas padora 1 36
CaMoCTOsITETbHOE N3YYEHUE TUCIMILIUHBI 1,1 40
KonTakTHas camocTosTenpHas padoTa -
Bua koHTpoJIA: 3auer - 3a4eT
Br paboucii paboTst B 3auerHbIx B actp.

SIMHHIIAX gacax
O0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y1eOHOMY IIAHY 3,0 81
KonrakTHas pa6ora (KP): 0,9 24




Jlexruu (Jlek) 0,45 12
[Tpaxtnueckue 3ansatus (I113) 0,45 12
CamocrositesabHas padora (CP): 2,1 S7
Pedepar / camocTosiTenpbHas mpakTHYECKas padbora 1 27
CaMoCTOsITeTbHOE N3YYCHUE TUCIIUILIUHBI 1,1 30
KonTakTHas camocTosTensHas pabora -
Bua konTpoJs: 3auer - 3a4yer
AHHOTAIIUA

2.

K Y4e0HOM NPOorpaMMbl JUCIUILIHHBI
«KypcoBoii mpoekT mo npoueccam u annaparam

xuMu4eckoii Texnosorum»( 51.B.08)
Heab AUCHUIIMHBI — PACHIUPUTh, CUCTEMATHU3UPOBATh U HCIOJIb30BaTh HA MPAKTHKE
3HAaHUU OCHOB TUAPABINYCCKUX, TCIIJIOBLBIX U MaCC006MCHHbIX IMpoLIeccCoB XHUMHUYECKOU
TEXHOJIOTHH, MO3BOJISIFOIINUX BBIITYCKHUKAM OCYIIECTBIISATh HAyYHO- HCCIEI0BATENIbCKYIO
U TMIPAKTHYECKYI0 paboTy Ha MPEaIPUATHSIX.
B pe3yabTaTe n3yyeHus TUCHMILVIMHBI 00y4AKOIIMIACA 10 porpaMmme 0aKkajgaBpuara
JOJI2KeH:

Obnaoams cnepyromumu npodeccruonanbabiMu (I1K) komnereHusaMu:

CIIOCOOHOCTBIO TPUHUMATh KOHKPETHbIE TEXHUYECKHE pELICHUS IpH pa3padoTke
TEXHOJIOTHYECKHX MPOLIECCOB, BHIOMPATh TEXHHUUECKHUE CPEICTBA M TEXHOJIOTUHU C YUETOM
IKOJIOTMYECKUX TociencTBrid ux npuMeHenus ([1K-4);
CIIOCOOHOCTBIO  BBISABJIATH W YCTPAHATH OTKJIOHEHHS OT pEXHUMOB  PabOTHI
TEXHOJIOTHYECKOTO 000pYI0BaHUS U ITApaMeTPOB TexHoJoruueckoro mporecca (ITK-11).
CIIOCOOHOCTBIO MJIAHUPOBATH U MPOBOJUTH (PU3MUECKHE U XUMHUYECKHE SKCIEPUMEHTHI,
IPOBOAUTH OOPAaOOTKY HMX pe3ylbTaTOB U OLIEHHWBATh IOIPEUIHOCTH, BbIJIBUIaTh
TUINOTE3bl W yCTaHABIUBAaTh TPAHUIBI MX MNPUMEHEHUS, MPUMEHITh METOIbI
MaTEMaTUYECKOI0 aHaJIM3a U MOJIEIMPOBAHMS, TEOPETUUECKOTO U SKCIEPUMEHTAIBHOIO
uccnenosanus (ITK-16);
TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHWE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COCIUHEHUHN U
MaTepHajioB Ha UX OCHOBE JUIs PEelIeHus 3aj1a4 npodeccuoHanbHol nestensHocTH (ITK-
18);

TOTOBHOCTBIO H3y4yaTh HAyYHO-TEXHHUYECKYI0O WH(OpPMAlMIO, OTCUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccnenoanus (I1K-20).

3name:

METO/IbI pacueTa TeIIo- U MacCOOOMEHHBIX aIIapaTos;

OCHOBHBI€ NPUHIIUIBI OPraHU3AIMH [TPOLIECCOB XUMUYECKON TEXHOJIOTUY;

TUIIOBBIE IPOLECCHI XMMUUECKON TEXHOJIOTNU, COOTBETCTBYIOILIUE AIIApaThl U METOBI
UX pacuera;

METO/Ibl COCTABJICHUSI TEXHOJIOTHUECKUX CXEM C HAHECEHUEM BCEX allapaTrosB.

Ymems:

COCTaBIISITh MaTepUAbHbBIE U TETIJIOBbIE OaTaHChI AJIsi CUCTEM ra3-KHUAKOCTh;
paccUnThIBaTh MapaMeTphl TEIJI0- U MacCOOOMEHHOT0 000PYJOBaHUS U HACOCOB;

—  moabupath CTaHJapTHOE o0opyoBaHue, UCTIOJIb3yeMOe B XUMHUYECKOU
MIPOMBIIIJICHHOCTH.
Braoemy.:

MeTOHOHOFHeﬁ pacu€Tta OCHOBHBIX IMMApaMETPOB THAPOMCXAHUUYCCKHUX, TCIUIOBBIX H
MacCcOOOMEHHBIX MPOIIECCOB;
OCHOBaMH IPAaBHJILHOTO MOAO0pPA TEIIO 1 MacCOOOMEHHOT0 000PYAOBaHMUS;
METOJIaMU COCTAaBJIGHUSI TEXHOJOIMUYECKHMX CXeM U Tpauueckoro u300pakeHus
OCHOBHOTO 000pyIOBaHHUSI.

3. Kparkoe coaep:kanue TUCIHHNIHHBI




BBenenue. Omnucanue TPUHIUIHAAIBGHON  CXeMbl  PEeKTH(HUKAIMOHHOW  YCTaHOBKH
HETpepbIBHOTO feiicTBusl. CpaBHEHUE M O0JIACTH MPUMEHEHHUSI HACAJIOYHBIX U TapesibyaThIxX
KoJOHH. llocTpoeHne paBHOBECHON JIMHUM Ha OCHOBE IIOJYYEHHBIX HWHAWBUIYaJIbHBIX
3a1aHUM.
Pa3nen 1. Pacuem pekmughukayuorHotl KoIOHHDL.
Pacuer HacamouHOi M TapenbuaTol PEeKTU(UKAIMOHHONW KOJOHH HENpPEpPBIBHOTO ICHCTBUS.
MatepuanbHblii 6aaHC KOJOHHBI. PacueT MUHMMaNbHOTO W pabodero (uierMoBOro 4Hcia.
[Toctpoenne pabounx nuHui. Pacyer ckopocTH MapoB W AuaMeTpa KoJOHHBEL OmpenencHue
BBICOTHI amnmapara. Pacuer rupaBinueckoro cOnpoTUBICHUS KOJIOHHbI. CpaBHEHHE JaHHBIX
pacuera HacaJoO4yHOM W Tapenb4yarod KoJIOHH. COIMOCTaBJIEHUE [aHHBIX, MOJYYEHHBIX IO
nporpaMMaM KOMIIBIOTEPHBIX U PYYHBIX pacueToB. BbIOOp KOJOHHBI.
Pa3nen 2. Pacuem u 6b160p menioooMeHHUKOS.
Pacyuer u BbIOOp TEmIOOOMEHHUKOB (HCHapuTens, KOHAEHCATOpa, M[OJorpeBarers,
XOJOAUIBHUKOB JHCTHIUISITA M KyOOBOro ocraTka) mo oOmieid cxeme. ComocTaBiieHHE
JAQHHBIX, T[OJYYEHHbIX [0 MporpaMMaM KOMIIBIOTEPHBIX M  PY4YHBIX pPacyeToB.
['mapaBianueckuii pacuer. BeiOOp ONTHMAaIbHOTO BapuaHTa TEINIOOOMEHHHKA.
Pa3znen 3. [uopoounamuuecxkue pacuemsoi.
Pacuer rugpaBnuyeckoro conpoTuBiIeHUs TpyOOnIpoBo10B. PacueT onTUMalIbHBIX TUaMETPOB
TpyOoIpoBo10B. PacueT u moapdop HAcCOCOB.
Paznen 4. I pagpuuecroe opopmnenue.

Texnonornueckass cxema. PekTHu(UKalMOHHAs KOJOHHA OMNPENEICHHOTO THIA C

n300pakeHNeM JieTaield KOHTAKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B MOTyJe 1.

4, O0beM yueOHOM M CUMILINHBI:
VII cemectp
B
. B B
Buj y4eOHoii padoThI aCTpOHOMHU
aKaJIeMHYECK 3a4E€THBIX
YECKUX
X Jacax eIMHHIAX
yacax
OO0masi Tpy10eMKOCTh M CUUILINHBI 72 54 2,0
AyIHMTOpHBIC 3AHATHS: 18,2 13,65 0,51
Jlexnuu - i
[TpakTaeckux 3ansatuii 3ansatus (I13) 18,2 13,65 0,44
53,8 40,35 1,49
CamocTosaTe/ibHasA padoTa:
Bu A, UTOrOBOrO KOHTPOA: KYPCOBOM NPOEKT

AHHOTaUA
K Y4eOHOoil mporpamMmMe J¥CUUILTHHbBI
«HauepTaTesbHasi reOMeTPHsI B TEXHOJIOTHU Heopranndeckux Bemecrs» (651.B.09)

1. Heab AUCHUIUIMHBI — MPUOOPETEHUE CTYJAEHTaMH 3HAHUN B 00JIACTH HauepTaTeIbHOU
reOMETPHH, OCBOEHHE OCHOBHBIX TOJOXKEHUH pa3pabOTKH TNPOEKLIMOHHBIX YepTexew,
MPUMEHSEMbIX B WHXEHEPHOH NMpakTUKe, Pa3BUTHE MPOCTPAHCTBEHHBIX IMpEACTaBICHUM,
HEOOXO/IMMBIX B KOHCTPYKTOPCKOM padoTe.

2. B pe3yJabTare M3y4eHusl JUCHUILUINHBI 00yYaloluiics Mo mMporpaMMe 0akajaBpuara
JOJIZKeH:

Obnadams crnenyronumu npodeccuonanbupiMu (I1K) komnerenmusmu:



— CHOCOOHOCTBIO K CAaMOOPraHu3aIiy U camooopasoBanuio (OK-7);

— BJaJCHHEM OCHOBHBIMH METOJAaMHM, CIIOCOOaMHU W CPEACTBAMHU IOJIyYEHUs, XpaHEHUs,
nepepaboTku uHGOpMaLKK, HaBbIKAMH pabOThl C KOMIIBIOTEPOM KaK CpeICTBOM
ynpasienus uapopmarueii (OITK-5);

— CIIOCOOHOCTH NMPUHUMATh y4acTHe B pa3paboTKe CPEACTB TEXHOJIOTHYECKOTO OCHAIICHUS
MAaIHHOCTPOUTEIbHBIX Tpou3BoaAcTB ([1K-9);

3namo:

— OCHOBHBIE 3aKOHBI T'E€OMETPUYECKOTO (OPMHPOBAHUS, TIOCTPOCHUS M  B3aMMHOTO
nepecedeHus MoJieNel IUIOCKOCTH W IMPOCTPAHCTBA, HEOOXOAMMBIE HJIsi BBIMOJIHEHUS
YTEHHUsS 4YEepTe)KEW KOHCTPYKLUM, pEIIeHUEe TIO3ULIHOHHBIX, METPUUYECKUX 3ajad,
BBITMIOJTHEHHE Pa3BEPTOK MMOBEPXHOCTEH;

— mpeumyniecTBa Tpaduueckoro crmocoba mpeacTaBieHus uHbopMmanuu; rpaduyeckue
(b opMBbI, rpaMMaTHKY.

Ymemo:

— BOCHPUHHMMATH ONTHUMAJbHOE COOTHOILIEHHE YacTe M IEJOro Ha OCHOBE IpaduyuecKux
MOJIeJIeH, TPAKTUUECKH PEAIN3yEMbIX B BHJIE YEPTEKEHW KOHKPETHBIX IMPOCTPAHCTBEHHBIX
O0OBEKTOB; HCIONB30BaTh YEPTEXK, TEXHUUYECKUH PUCYHOK Ui  TpadUyecKoro
IPEJICTaBICHUS TEXHUUECKUX PELICHUI;

— ucnonb3oBath ctaHaapTel ECKJ], KOHCTPYKTOPCKYIO IOKYMEHTALHIO (YEPTEXKHYIO U
TEKCTOBYIO) B IIPOU3BOJICTBEHHOM, IPOEKTHOM U UCCIIEI0BATENBCKON paboTax.

Braoems:

— OCHOBHBIMH TOHSATHSIMH, CBSI3aHHBIMH C Tpa@UuecKuM MpeCTaBICHHEM HH()OpMaIUH
rpadguueckuMu crocodamMu perieHus MEeTPUUECKUX 3a/1ad MPOCTPAHCTBEHHBIX OOBEKTOB
Ha 4YepTekax, METOJaMU IMPOELUPOBAHUS U M300paKEHHUs] MPOCTPAHCTBEHHBIX (OpM Ha
IUIOCKOCTH MPOEKIUH.

3. Kpartkoe conepixanne TuCHUINIMHBI:

[Ipenmer HauepTaTenbHOU reomMeTpuu. Buabl npoeunpoBanus. KoMIiekcHbINH yepTex
TOYKHM Ha 2 U 3 mIockocTu npoekiuil. CBsi3b cUCTEMBl IUIOCKOCTEH MPOEKLUUN ¢ CUCTEMOM
OPSIMOYTOJIBHBIX KoopauHat. KomruiekcHbIlt ueprex mnpsmoil. Ilpsmble M TUIOCKOCTH,
YacTHOT'O MOJIO’KEHUS. Omnpenenenue HaTypaJIbHON BEJIMYUHBI oTpe3Ka.
B3aumonpuHaaneKHOCTh TOYKM M NpsIMOW. [1aBHbIE JIMHUM IUIOCKOCTH. B3anmHoe
pacnosioxeHue JByX MpsAMbIX. OmnpenesneHne BUIUMOCTH Ha KOMIUIEKCHOM YEpTEXKE.
B3aumHoe pacnosnokeHue mpsMON U IUIOCKOCTH, JBYX IUIOocKocTeil. IlepneHaukyaspHOCTh
OpsMOM M IJIOCKOCTH, JIBYX MpsAMBIX, ABYX IUIocKkocTed. CrocoObl mnpeobpa3zoBaHus
KOMIUTeKCHOro d4epreka. Crioco0 BpalleHHsi BOKPYT Mpoenupyroumx mnpsMbeix. Crocob
BpallleHUs BOKpYT npsimoil ypoBHsA. IlnockomapamiensHoe nepemenienune. Crnoco0 3aMeHb
mIockocTe mpoeknuii. OCHOBHBIE 3a/lay, peIllaeMble CIOCOOOM 3aMEHBI IIJIOCKOCTEH
npoekiuii. KpuBble nuHuum u mnoBepxHocTH. OOpa3oBaHWe, 3aaHue U H300paKeHHE
noBepxHocTel. IloBepxHocTH BpamieHus:: KOHYC, cdepa, muauuap, Top. I[lepeceuenue
MOBEPXHOCTU C IUIOCKOCThIO. Ilepeceuenne mnoBepxHocTH ¢ JsmHueH. Ilepeceuenue
noBepxHocTed. Meron cekymux Imockoctel. Ilepeceuenne mnoBepxHocTei. Mertog
KOHIIEHTpUYecKuX cdep. Meron KoHIeHTpuueckux chep. MeToa 3KCIEeHTpUYecKHX cdep.
AKCOHOMETpPUYECKHE MPOEKIUH.

4. O0beM y4eOHOI THCHUTIIHHBI:

Bunpr yue6HOM paboTh B 3aueTHEBIX B akanem.
€IMHULIAX qacax
O01as Tpya10eMKOCTh U CHUINJIMHBI 10 Y4eOHOMY 4,0 144

IUIAHY

AyIMTOPHBbIE 3aHSITHS: 1,3 48




Jlexiuu (JIek) 0,4 16
[Ipaktuueckue 3ausrtus (I113) 0,7 24
JlaGopaTtopHsbie 3ansatus (J1ad) 0,2 8
CamocrositesbHas padora (CP): 2,7 96
PacuerHo-Tpaduueckue padboTs 0,9 34
[TonroroBka K KOHTPOJIBHBIM paboTaM 0,6 20
Jpyrue Buabl caMOCTOSTENIBHON pabOThI 1,2 42
Bua xoHTpoJis: 3a4eT ¢ OlleHKOI - 3auer
¢ OLICHKOM
Bupl yue6HOM paboTh B 3auetHbIx B actpon
SIMHUIIAX gacax
O0umas TpyA0eMKOCTb I CHUILIHHBI 110 Y4eO0HOMY 4,0 108
IUIAHY
AyIUTOPHBIE 3aHITHS: 1,3 36
Jlexuuu (Jlek) 0,4 12
[Tpaktuyeckue 3anstus (I13) 0,7 18
JlaGopaTtopHsbie 3ansatus (J1ab) 0,2 6
CamocrositesbHast padora (CP): 2,7 72
PacuerHo-Tpaduueckue padboTs 0,9 25,5
[ToaroroBka K KOHTPOJILHBIM paboTaM 0,6 15
Jpyrue Buapl caMOCTOSTENIbHON pabOThI 1,2 31,5
Bua xonTpoJs: 3aver ¢ olleHKOMH - 3ager
¢ OLIEHKOM

AHHOTALIUA

K Y4eOHOoil mporpamMMe Iy CHUIITHHbBI
«MaTtepuaioBeleHUe B TEXHOJIOTHN Heoprannyeckux Bemects» (51.B.10)

1. Hesm AUCHUIUIMHBI: TPUOOpPETEHHE CTyIEHTaMH
CaMOCTOSITEJIBHOTO ~ PELIEHUS  BONPOCOB,  CBS3aHHBIX

3HAHHH,

HEOO0XOINMBIX

C BBIOOPOM  MaTepuasoB

JUIA

000pyI0BaHUS MPEANPUATUNA TOHKOTO OPTaHMYECKOTO CHMHTE3a; MOJydeHne MHPOpMAIUH
0 (U3NYECKON CYITHOCTH SBIICHUH, MPOUCXOASIIMX B MaTepuaiax, HCIOJb3yeMbIX, B
YaCTHOCTH, B TEXHOJIOTHSIX TOHKOTO OPraHUYEeCKOrO CHHTE3a; YCTAHOBJICHUE 3aBUCHMOCTH
MEXJIy COCTaBOM, CTPOCHHEM M CBOMCTBaAMH MaTEpHUaOB, UCIIOIb3YEMbIX, B YACTHOCTH, B
TEXHOJIOTHUAX TOHKOT'O OPraHNYCCKOTO CUHTE3a; U3YYCHUEC TCOPHUHN U TPAKTUKH Pa3JINIHBIX
CIIOCOOOB  YIPOUYHEHUS MaTepUaIoB, OOECIEUMBAIONINX BBICOKYIO HAIEKHOCTh H
JIOJITOBEYHOCTh JI€TaJel MAaIlWuH, WHCTPYMEHTAa W JPYIMX W3JENIHM; O3HAKOMJIEHUE C
OCHOBHBIMH TPYIIIAMHA METATMYECKUX U HEMETAJUTMUYECKUX MaTePHUaoB, UCTIOIb3YEMBbIX,
B YaCTHOCTHU, B TCXHOJOIWAX TOHKOI'0 OPTraHUYECKOIO0 CHHTE3a HX CBOHICTBAMH U
o0JacTsIMH IPUMEHEHHS.
. B pe3yJbTare n3yueHus AMCUMILIMHBI 00y4aloluiics Mo mporpaMmMe 0akajlaBpuara
JTOJI2KeH:
Obnadams crnenyronumu npodeccuonanbupiMu (I1K) kommerenmusmu:
— CIIOCOOHOCTHIO TPHUHHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHHs Tpu pazpaboTke
TEXHOJOTHYCCKUX IPOLUECCOB, BLI6I/IpaTB TEXHUYCCKUE CPEACTBA U TCXHOJIOIMHU C
YUYETOM 3KOJOTHYECKUX TocnencTBuii ux npuMenenus (I1K-4);



— CHOCOOHOCTBIO NPOBOJUTH AaHAJIN3 ChIPbSl, MATEPUAIOB M TOTOBOM MPOIYKIIMH,
OCYIIECTBIISAITH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

— TOTOBHOCTBIO IPOBOJUTH CTAHJAPTHbIE U  CEPTU(PUKALMOHHBIE  HCIBITAHUSA
MaTepHalIoB, U3JCIuil 1 TexHoJorunueckux nporeccos (IK-17);

— - TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHNUE CBOMCTB XMMHUYECKHUX JIEMEHTOB, COCAMHEHUN
U MaTepHuajoB HAa MX OCHOBE JUIS pEIIeHHs 3a/1a4 Mpo(hecCHOHAIBHON NEesTeTbHOCTH
(ITK-18);
3uamo:

— KJaccu(UKaluIo, CTPYKTYpYy, COCTaB M CBOICTBa MaTepHajoB, HCIOJIb3YEMbIX, B
YaCTHOCTH, B TEXHOJIOTUSIX TOHKOTO OPraHU4YECKOr0 CUHTE3A;

— MAapKHPOBKY MAaTE€pUalOB, HCIOJIb3YEMbIX, B YaCTHOCTH, B TEXHOJOTMSIX TOHKOIO
OpPraHMYECKOT0 CUHTE3a I10 POCCUICKUM CTaHIapTaM;

— OCHOBHBIE KOHCTPYKLMOHHbIE U (DYHKIMOHAJIbHBIE MaTepUalbl, IPUMEHSIEMbIE B
000pYyI0BaHUH MPEANPUATUI TOHKOTO OPraHUYECKOTO CHHTE3a.

Ymemu:

— pauMOHaJbHO  TOAOOpaTh  KOHCTPYKUMOHHBIM  MaTepuan  UIi  XHUMHKO-
TEXHOJIOTHYECKOT0 Ipolecca (peakropa, amnmapara, MallWHbBI) ¢ YYETOM METO/0B
3alUThl OT BO3MOXHOI'O BO3JCHCTBUS TEXHOJIOTUYECKON CPEJIbI.

Braoemy:

— METOJIaMU OINPEJEIIEHUsI CBOMCTB MAaTEpUalOB, HCIOJb3YEMBIX, B YAaCTHOCTH, B
TEXHOJIOTUSX TOHKOIO OPraHU4eCKOr0 CUHTE3A,

— JQHHBIMU JUISl TPUHATUS KOHKPETHBIX TEXHUYECKHX pEIIeHUH Ipu pazpaboTke
TEXHOJIOTUYECKHUX IPOLIECCOB TOHKOTO OPraHMYECKOrO CHUHTE3a C TOYKU 3PEHHUS
TEXHUKO-3KOHOMUYECKOH 3(h(heKTUBHOCTH IKOJIOrMYECKON O€30MacCHOCTH.

3. Kparkoe cogepxanue 1uCOUIIMHBI

MartepuanoBeeHue Kak Hayka: LEeNM, 33JaYd U 3Hau€HUEe JUCIHUIUIMHBL. 3HAueHHE
MaTepHajoB B pa3BUTHUM XUMHKO-TEXHOJOTHMUECKUX IPOLECCOB M O0ECIeYeHUH UX
0€30I1aCHOCTH.

DU3NKO-XUMUYECKUE OCHOBBI MaTEPUATIOBEICHUS
OcCHOBHBIE MOHATHS O CTPOEHUH, CTPYKTYpE U CBOWMCTBAaX MaTepuaioB. MeToabl U3yUYEHUs
CTPYKTYPBI U CBOMCTB MaTepHaJIOB.

OcHOBBI TEOpUM CIUIaBOB. JlMarpamMMbl COCTOSIHUSL CIUIaBOB. TepMHMHBI U
onpezaeneHus. JlnarpaMMbl — «cOCTaB-CBOMCTBO». Da30BbIN COCTaB CIUIABOB. 3aBUCHUMOCTH
MEX1y CBOMCTBAMU CIUIaBOB U THUIIOM Auarpammbl coctosiHus. [Ipasuino H.C. Kypnakosa.

Mertannnueckre MaTepHalbl.

Xeneso u cmnnaBel Ha €ro OcHoBe. JlMarpaMmbl COCTOSIHHSL JKE€JI€30-1IEMEHTHT.
KomnoHeHTsl, (ha3bl U CTPYKTYpHBIE COCTABIISAIONINE CTalIel U OEIbIX YyT'YHOB.

VYrnepoaucTeie U JETMPOBaHHbBIE CTAJIM, MapKUpoBKa. UyryHsl cepble, Oeble, KOBKUE,
BBICOKOTIPOYHBIE, X CBOMCTBA, 00JaCTh MPUMEHEHHUS, MAPKUPOBKA.

Tepmuueckas o6pabotka. Teopust U MpakTUKa TEPMUUYECKON U XMMHKO-TEPMUYECKON
00pabOTKM METAJUIOB U CIUIABOB.

[IBeTHbIE MeTaIBl M CIUIaBBI Ha HMX OCHOBE, CBOWCTBA, OOJACTH HPUMEHEHHUS.
[TopomikoBble MeTalM4ecKue MaTepuaibl. Matepuanbl ¢ OCOOBIMH  BIIEKTPUYECKUMU
CBOMCTBaMH.

OcHOBBI KOPpO3UHU METAUIOB. [ [pUHIIUIIBI 1 METOBI 3AILIUTEI OT KOPPO3HH.

Koppo3ust MeTasijioB B yCIIOBUSAX TEXHOJOTHYECKUX CPeJl XMMUYECKUX MPOU3BOJCTB.
[TpyHIMIBI ¥ METOIBI 3alIMTHl OT KOPpPO3uH. KOppO3MOHHOCTONKHE METalNIMYeCKHE U
HEMETaJUTMYeCKHe MaTeprasibl. MeTo/bl 3alUThl MAlIMH U allapaToB NPeINpUsITHI TOHKOTO
OpPraHMYECKOT0 CUHTE3a OT KOPPO3HH.

Marepuansl Ha OCHOBE BBICOKOMOJEKYJSIPHBIX coennHeHuil. CTpoeHue M CBOMCTBA
oJuMepoB. TepMOpeakTUBHBIE M TEPMOILIACTUUYHBIE MNoauMepbl. CTpoeHHE M CBOICTBa



wiactMacc. OCHOBHBbIE Pa3HOBUAHOCTH MPOMBILIUICHHBIX IOJIMMEPOB U  IIacTMAacc.
["a3oHanoIHEHHbIE TIACTMACCHI.

Oco0OeHHOCTH CTpOEHUs, CBOWCTBA PE3WHOBBIX MaTepuanoB. Pe3unHbl oO0IIero
HA3HAYCHWSI, CTICIIUAITBHBIC PE3UHBI K 00JIACTH WX MPUMEHEHUS.

Jlakokpacounsie wmatepuanbl (JIKM). OcnoBubie Buabpl JIKM. Kpacku, nakw,
TPYHTOBKA, IITIATICBKA.

Cunukatabie Matepuanisl. ['padur. AcOect. CBolicTBa 1 00J1aCTH MPUMEHEHHS.

OOmasi xapakTepUCTUKAa KOMITO3UIIMOHHBIX MaTepuasoB. JlucrepcHO-yIpoueHHbBIS
KM, cnoucteie KM, BosiokHucthie KM. Kommo3uimonHeie MaTepuaibl HA METAULIMYECKON U
HeMmeTaunueckoi ocHoBe. CAII (cnedeHHblE allOMUHHUEBBIE IMOPOLIKH). ApMHUpPOBAHHbBIE
MOJIMMEPHbBIEC MaTEpUAIIBI.

DKOHOMHYECKH 000CHOBAHHBIN BBIOOpP MaTEPHAIOB.
Bb160p KOHCTPYKIIMOHHBIX MAaTe€pHaIOB [UIs OOOpPYIOBaHHUS MIPEINPHUITHH TOHKOTO
OPTraHUYECKOr0 CHUHTE3a. DKOJOTMUYECKHE U IKOHOMHYECKUE ACTIEKThl MAaTEpUATIOBEACHUS U
3alUThl MATEPUATIOB OT KOPPO3HH.

4. O0beM y4eOHOI TMCUUIIUHBI:

B 3aueTHBIX B akanem.

Bub paboueii padboThI eUHALIAX yacax
OO0mas TPyI0eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AyaUTOpPHBbIE 3aHATHS: 1,3 48
Jlexumu (Jlek) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,4 16
CamocrositesbHasi padora (CP): 1,7 60
Pedepar 0,6 20
KoHTtakTHas camocTosTenbHas pabora 11 0,2
CaMOCTOSATEIbHOE U3YYCHUE Pa3/esiOB JUCIUIUTHHBI ’ 39,8
Buja kouTpoJsi: 3a4er 3a4er

B 3auetnbix | B actp.

Bunpt paboyeii paboThr eIMHHIIAX qacax
O01mas TPY/10eMKOCTh THCHHUILJIMHBI 10 YYeOHOMY IJIAHY 3 81
AyIUTOpHBbIE 3aHATHS: 1,3 36
Jlexuuu (Jlek) 0,9 24
[TpakTuueckue 3anstus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KonTtakTHas camocrosiTenbHas paboTa 11 0,15
CamocTosATeNnbHOE U3YYCeHUE Pa3/IeoB AUCIUILUINHBI ' 29,85
Buja koHTpOJIs: 3a4eT 3a4er

AHHOTAUA
K Y4eOHOil mporpamMMe JMCUHUIIIHHbBI
«MopaeamupoBaHue XMMHKO-TEXHOJIOTHYECKHX MPOLECCOB B TEXHOJIOTHHU
Heoprannvecknx Bemrecrs» (b1.B.11)

1. Heab AMCUMIUIMHBI — TOJY4YeHHE OOydarolUMCsl 3HaAHUM B 00JacTH KOMIBIOTEPHOIO
MOJIEJIMPOBAHUS XUMUKO-TEXHOJIOTHYECKUX IPOLECCOB C IPUMEHEHUEM COBPEMEHHBIX
CUCTEM KOMIIbIOTEpHON Marematuku, B yacTHoctu MATLAB u VBA, a Ttakxe
nproOpeTeHne UM NPaKTUYECKUX HaBBIKOB pa3pabOTKU JTAHHBIX KOMITBIOTEPHBIX MOJENen
C OJTHOBPEMEHHBIM PEIlIeHNEM 3a/]1a4 CTPYKTYPHOH U IapaMeTpudyecKoi nAeHTHUPHUKAIIH.



2. B pe3yjabTaTe M3yuyeHUs JMCHMILIMHBI 00y4aIOMIMIICA MO MporpaMMe GakajiaBpuara
MOJIKEH:

Obnaoams cnenyronmumu obmenpodeccuonanbupiMu (OIK) n mpodeccuonansupiMu (I1K)
KOMITETCHIIUSIMU:

— BIIQJICHMEM OCHOBHBIMH METOJAaMH, CIoco0aMu M CpPEICTBAMH IOJIyYE€HHUS, XPaHEHUS,
nepepaboTku HHGOPMAIIUH, HABBIKAMH PAO0OTHI KOMIIBIOTEPOM KaK CPEJICTBOM YIIPABJICHHUS
undopmanueii (OITK-5);

— TOTOBHOCTBIO IPUMEHSTh AaHATUTUYECKUE U YHUCICHHBIE METO/IbI PEIICHUSI TOCTABICHHBIX
3aJa4, MCMOJb30BaTh COBPEMEHHbIE HWH(MOPMAlMOHHBIE TEXHOJOTUHU, IPOBOIUTH
00paboTKy MH(pOPMAIMH U UCIOIB30BAaHUEM MPHUKIATHBIX TPOTPAMMHBIX CPENCTB chepsl
npoecCuoHANBHOM 1eATEeIbHOCTH, UCIOB30BATh CETEBbIE KOMIIBIOTEPHBIC TEXHOJIOTHH U
0a3bl TaHHBIX B CBOCH MPOPECCHOHATBHON NeATEILHOCTH, TAKEThI MPUKIIAIHBIX POTPAMM
JUTs pacyéTa TEXHOJIOTHYECKHX mapameTpoB obopynoBanus (ITK-2);

— CHOCOOHOCTBIO HAJAXUBaTh, HACTPAUBaTh M OCYLIECTBISATH HMPOBEPKY OOOpYyIOBAaHUS U
nporpamMusix cpeacts (ITK-6);

3uams:

— METOABI TMOCTPOCHUS OSMIHMPUYECKUX (BEPOSITHOCTHO-CTATUCTHUYECKUX) U  (DU3HKO-
XUMUYECKHX (TEOPETUUYECKUX ) MOJIETICH XMMHUKO-TEXHOJIOTUYECKHUX MTPOIIECCOB;

— MeTOAbl HJIEHTU(UKALUN MATEeMATUYECKUX OMUCAHHM TEXHOJOTMYECKHX MPOIECCOB Ha
OCHOBE JKCHEPUMEHTAIBHBIX JAaHHBIX; METOABl ONTHUMHU3AIMNA XUMUKO-TEXHOJIOTHYECKUX
MIPOLIECCOB ¢ MPUMEHEHUEM IMIUPUUYECKUX U/UITH PU3UKO-XUMHUYECKUX MOEIEH.

Ymemo:

— NPUMEHSTh H3BECTHBIE METOAbl BBIUMUCIUTEIBHONM MaTEMaTUKH W MaTeMaTH4eCKOM
CTaTHCTUKH JUIsI PEIICHUsT KOHKPETHBIX 3a/1a4 pacdera, MOJCITHPOBAHUS, HICHTUPUKAITUN
M ONTUMM3AUUU TPU MCCIEIOBAHUM, NPOCKTUPOBAHUM W YIPABICHUU IPOLECCAMU
XAMHYECKOM TEXHOJIOTMM, a TaKXe YMEThb MCIOJIb30BaTh B CBOEH IPAKTUYECKOM
JEATEIbHOCTH JIs1 JOCTUKEHHUSI 3TUX 1I€JIe U3BECTHBIE MaKEThl IPUKIAIHBIX IIPOIPAMM.

Braoemy:

— METOJaMH MAaTEeMaTH4YEeCKOW CTAaTUCTUKU M 0OpabOTKU pe3ylbTaTOB aKTUBHBIX U
MACCUBHBIX DJKCIHEPUMEHTOB, a TaKXK€ METOJaMH BBIYMUCIUTEIHHOW MaTEMaTUKH st
pa3paboTKM W  pealu3alid Ha  KOMIIBIOTEpaX  alrOpUTMOB  MOJIEIHPOBAHUS,
UIECHTU(DUKAIIUY U ONITUMHU3ALUNA XUMUKO-TEXHOJIOTHUYECKUX MPOIECCOB;

3. Kparkoe coaep:xanue 1MCUUIIMHBI:

3.1. OcHogHble npUHYUNBL KOMHBLIOMEPHO20 MOOETUPOBAHUA XUMUKO-MEXHOLOSULECKUX

npoyeccog (XTII). MaTtemaT4eckre IMIUPUYECKUE, MaTeMaTHUYeCKUe (PU3UKO-XUMHUYECKUE

MOJEIN M KOMIBIOTEPHOE MOAEIUpPOBaHUE. JleTepMUHUPOBAHHBIE W BEPOSTHOCTHBIC

MareMaruyeckue Mozenu. IIpumeHeHue MeToq0JIOrMM CUCTEMHOIO aHajau3a I PEIICHUS

3a7a4 MojenupoBaHus. [IpuMeHeHue MpUHIHUMNA «YEPHOTO SIUKA» MPH MATEeMaTHYECKOM

MOJICJINPOBAHUMU. ABTOMAaTH3UPOBaHHBIE CHUCTEMBI OpUKIATHON  MHGPOPMATHKHU.

Hepapxuueckas CTpyKTypa XUMHUYECKHUX IPOM3BOJACTB U HMX MATEMAaTHUYECKHUX MOJIETeH.

[IpuMeHeHrne KOMIIBIOTEPHBIX MOJIENIEH XUMHUYECKUX MPOLECCOB JJIsl aHAIN3a, ONTUMHU3ALNUN

U CHHTE3a XHMHUKO-TEXHOJOTUYECKHX CcHUcTeM. OCHOBHBIE TPHUEMBI MaTEMAaTHYECKOTO

MOJICTTUPOBAHUS: SMIUPUIECKUN, CTPYKTYPHBIN ((PU3UKO-XUMHUECKU) U KOMOUMHUPOBAHHBIN

(teoperuueckuii). [locTpoeHne craTuuecknux W AMHAMUYECKUX Mojeieil. Pemenne mpsMbix

3anad. [IpoeKkTHBII U TIOBEpOUHBIM (OLIEHOYHBIN) pacueT mpoieccoB. PemieHne oOpaTHBIX

3amau. [lapamerpuueckass W CTPYKTypHas HACHTH(PUKAIMSI MaTEeMaTHYECKUX MOJIETIEH.

VYcraHoBneHUE aIeKBaTHOCTH MaTeMaTH4ecKux Mojesneid. Ctparerust MpoBeAEHUsI PaCUETHBIX

HCCIIEOBAHUI M KOMIIBFOTEPHOTO MOJIECIIMPOBAHUS PEAIBHBIX IIPOLIECCOB.

3.2. I[locmpoenue smnupudeckux mooenei.

dbopMyIMpOBKa 3aJaud aANMPOKCUMAIIMK JTaHHBIX JJIS ONHCAHUS SKCIEPUMEHTAIBHBIX

3aBUCUMOCTEH M TOJY4YEHUs OHMIMPUYECKUX MOJeneil mnporeccoB. Buasl Kputepuen

anmpokcuManuu.  Kpurepuiih  MeTona HaWMEHBIIMX — KBaAparoB. Pemenue  3amaum



alMnpoOKCUMAILIMKU [IJI1 HEJIMHEHHBIX W JIMHEWMHBIX IO MapaMeTpaMm Mojeneid. MatpuuHas
dbopMyIUpOBKa 33[]a4H aNMPOKCUMAIIN. AHATUTUYSCKUN U alTOPUTMUYECKUI TTOIXOIBI IS
pellleHus 3a/layyl anmnpoKCUMAIMK JIJs JIMHEHHBIX W JIMHEAPU30BAaHHBIX MOJENEed METOJ0M
HanuMCHBIIINX KBaﬂpaTOB;

3aKOH HOPMA@JIBHOIO paclpeieiieHuss sl BEKTOPHBIX CIIy4alHbIX BEJIWYUHBI MU
ONpENIETICHUE UX YMCIIOBBIX XapaKTEPUCTHK. MaTeMaTuueckoe 0XXUAAHUE U AUCIEPCHS
JUIsl BEKTOPHBIX CIIy4ailHbIX BEJIWYWH. [[MCIEPCHOHHBIA U KOPPEISUMOHHBIA aHAIIN3.
[lonsiTHa pucnepcud BOCHPOU3BOAMMOCTH M aJIEKBaTHOCTH, @ TaKXe OCTaTOYHOMN
nuctiepcuu. OnpeneneHue BRIOOPOUHBIX KOADDHUIIMEHTOB Koppesiiuu U KoddduimeHTa
MHOKECTBEHHOU Koppessiuu. CTaTUCTHYECKUH MOIXOJ K OMNPEJENICHHI0 OIIMOOK U
MOTPEUIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUKaX U3MEPEHUIL,

PErpECCUOHHBIA U KOPPEISUUOHHBIA aHAJIU3 JJISI IOCTPOEHUSI SMIIMPUUYECKUX MOJEIIEH
HAa OCHOBE JaHHBIX MMACCUBHOTO dKcrepuMenTa. [lonstust GyHkunu oTKINKa U (akTopoB.
OCHOBHBIE JIONYIIEHHUS] PErPECCHOHHOIO M KOPPEJSIUOHHOrO aHanu3a. Kpurepun
IIPOBEPKU OJHOPOJHOCTU Jucrepcuil. BriOop BuIa ypaBHEHUN perpeccuu, a TaKkKe
omnpezaeneHue Kod(PGUIUEHTOB pErpeccMd M UX 3HAYMMOCTH C HCIOJIb30BAaHUEM
kputepus Crpiogenta. [lpouenypa UCKIIOYEHHS HE3HAYMMBIX KOI(PPHUIMEHTOB
perpeccun. OmnpeneneHue aJeKBATHOCTU PETrPECCHOHHBIX MOJIEJIEH C IMOMOILBIO
kputepus Ouniepa;

OCHOBHBIE MOJIOXKEHUSI TEOPUH IUIaHUPOBaHUA dKcriepuMeHTOB (I): monHbIi (hakTOpHBIN
skcriepuMeHT ([1DP3) u o6pabotka ero pe3ynbraToB. OnTUMaIbHBIE CBOMCTBA MaTPHIIBI
TUTAHUPOBAHMS U CBOMCTBO OpTOTOHANBbHOCTH. OmpeneneHue Kod(GpPUIMEHTOB MOIENe,
MX 3HAYUMOCTM U TIPOBEpPKA aJEKBATHOCTU YypaBHEHUsA perpeccuu. (CBOMCTBO
pOTaTabeNnbHOCTH MOJHOTO (PAKTOPHOTO SKCIIEPUMEHTA;

OCHOBHbBIE TOJIOKEHHUSI TEOpUM IIaHUpoBaHUs 3KcnepuMeHToB (II): oproronanbHbIM
HneHTpanbHbli Komno3unuoHHbld Twian (OLIKIT) skcnepuMenToB m 00paboTKa ero
pe3ynbraroB. ObecrieyeHre OpTOroHaIbHOCTH MAaTpPHUILIbl IUIAHUPOBAHUS U OIpENEICHHE
BEJIMYMHBI 3Be3HOTO uieda. OmnpeneneHne KodpUIIMEHTOB MOJIEIH, UX 3HAYUMOCTH H
OIICHKA aJIeKBaTHOCTHU ypaBHEHUS perpeccuu. PacueTHoe BbIYMCICHUE KOOPAMHAT TOUKH
onTtuMyma (IKCTpeMyMa);

ONTUMM3ALMS SKCIIEPUMEHTAIbHBIX MCCIEIOBAaHUN € NpUMEHeHueM merona bokca-
Bunbcona. OCHOBHBIE MOJXOJBI K ONTUMHU3AIMHN SKCIEPUMEHTAIbHBIX HCCIEI0BAHMI.
DKCMEepUMEHTATbHO-CTATUCTUYECKHT  MeToa. CTparerus JBIXKEHHUS K ONTUMYMY
neneBoi GyHKuu (PyHKIIMH OTKJIMKA) TPAJAUEHTHBIM MeToqoM. Kputepuu nocTHKeHUs
«TIOYTH CTALlMOHAPHOM 00JIaCTU» U METOAbl YTOUHEHHS MOJIOKEHUSI ONTUMAIBLHON TOUKU
B (haKTOPHOM TIPOCTPAHCTBE.

3.3. [locmpoenue huzuko-xumuueckux mooeneti.

JTanbl MaTE€MaTHYeCKOro MOJAEIUpOBaHuA. @DOpMyJIHMpOBKa THIIOTE3, MOCTPOCHUE
MaTeMaTHYECKOro OIUCaHMs, pa3paboTKa MOAETUPYIOUIEro alIropuT™Ma, IpOoBEpKa
aJIeKBaTHOCTU MOJIENM U UACHTU(UKAIMS HUX MapaMeTpOB, PacUETHbIE HCCIIEIOBAaHUS
(BBIYMCIIUTENBHBIM SKCIEPUMEHT);

COCTaBJIEHUE CHUCTEM YPAaBHEHUI MaTeMaTH4YeCKOro ONMMCAHUS MPOLIECCOB U pa3paboTKa
(BBIOOp) anNropuTMOB HX pelleHUs. bBIOYHBIH NPUHLIUI TOCTPOEHUS CTPYKTYPHBIX
MareMaTHueckux Mojeneid. OOoOIIeHHOe ONucaHWe MBMXKEHHUS TIOTOKOB (a3 B
ammapatax ¢ HOMOIIBIO  TUAPOJMHAMUYECKHX  MOJENEH,  YYUTHIBAIOIIUX
COCPEIOTOUEHHBIE U pPACIpeesIeHHble MCTOYHUKU BEIIECTBA W JHEPruM (TEIJIOTHI).
JlokanpHblE HMHTEHCHMBHOCTM HCTOYHMKOB BEIIECTBA W TEIUIOTBI B  IOTOKAX,
COOTBETCTBYIOIIIE DPA3IUYHBIM (PU3UKO-XMMUYECKUX TMpoueccaM. OCHOBHBIE THUIIBI
YPAaBHEHUH MaTeMaTH4YE€CKOTO OINUCAaHNA XHMHKO-TEXHOJOTHYECKHX IPOLECCOB —



KOHEUHBIC, OOBIKHOBEHHBIC nuddepeHmanbabie u auddepeHnnaibHbie YpaBHEHUS B
YACTHBIX [TPOU3BOIHBIX;

MaTEMaTUYECKOE MOJCIMPOBAHUE  CTAlMOHAPHBIX UM JMHAMUYECKUX  PEKHUMOB
TUAPABIMYECKUX  IPOLECCOB B  TPyOONPOBOAHBIX  CHUCTEMAaX, IJIOOAIbHbIE W
JIEKOMIIO3ULIMOHHBIE METOBI PEIICHNs CUCTEM HEJIMHEHHBIX YPAaBHEHUH, 4 TAK)KE SIBHBIC
U HESBHBIE METOJBI YUCIEHHOTO PEHICHUSI CHCTEM OOBIKHOBEHHBIX IU((hEepeHINaTbHBIX
ypaBHeHHH. CoCTaBiIcHME YpPaBHEHMII MaTEMAaTHYECKOTO OIMCAHMs  IpoLecca.
[TocTpoenne nHGOPMAITMOHHBIX MATPHIl MATEMAaTUYECKHX MOJETEH sl BhIOopa o0Iero
JITOpUTMa PELICHUs — MOJCIIMPYIOLIEro alropuTMa. Peannsanus alropuTMoB peleHus
HEIMHEHHBIX W OOBIKHOBEHHBIX Au(pdepeHuuaNbHbIX  ypaBHeHUH. Omnmcanue
crauuoHapHbix pexxumoB XTIl ¢ mpumMeHeHMEM CUCTEM JMHEHHBIX U HEJIMHEWHBIX
ypaBHeHul. HrepanMOHHBIE anropuTMbl peuieHus. [IpuMeHeHue MeTOAOB IMPOCTBIX
utepanuii 1 Herlotona-Padcona mna momydenus pemenus. [Ipobiema cxomumMocTu
npouecca penieHus. J[eKoMIO3UIIMOHHBIN METO/ PEICHUs CIOKHBIX CUCTEM KOHEUHBIX
ypaBHeHui. IloctpoeHune wnH(pOpMALMOHHON MaTpuubl A BbIOOpa ONTHUMAIBHOIO
alropuT™Ma pemieHus 3amgaud. [loHsTHE >KecTKocTH cucTteM aupdepeHInanIbHbIX
YPaBHEHUI U KPUTEPUH JKECTKOCTH. SIBHBIE (ObICTpBIC) U HEsABHBIE (MEIICHHBIE) METO/bI
pemenusi. Mertoasl mepBoro (Merox Jitiepa), BToporo (MOIuU(pHUIIMPOBAHHBIE METOJIBI
Ditniepa) u yerBepToro nopsaka (meron Pynre-Kyrra). Onenka TOYHOCTH METOJOB —
omnOoKk ycedeHus. IlepexonHbple OMMOKM M OWIMOKM OKPYIVIEHHS HpPU YHCICHHOM
UHTETpUpOBaHNH Ju(QepeHInanbHbIX ypaBHeHUH. CrIoco0bl 00ecredeHus: CXO0UMOCTH
pemeHus 3anaud. lIpuMeHeHue HESBHBIX METOAOB ISl PEIIEHUS JKECTKUX CHCTEM
muddepeHranbHbpIX ypaBHeHU. OnpeneneHns mara WHTETPUPOBAHUS UTEPAMOHHBIM
metonoM. MetonoB Kpanka-Hukonscona (MeTo] Tpanenuil);

MaTEMaTHYECKOE MOJEIMPOBAHUE CTALlMOHAPHBIX PEKUMOB IIPOLIECCOB TEILIONEPEIaYH B
IUIACTUHYATBIX M 3MEEBHUKOBBIX TEIUIOOOMEHHUKaX. MaTreMaTHuecKkoe OIuCcCaHue
IIPOLIECCOB C NMPUMEHEHUEM MOJIENEH UAECATBbHOrO CMEIIEHUs U BbITECHEHMs. BbiOop u
rpagpuyeckoe NpeACTaBICHUE aNrOpuTMOB perieHus. IIpuMeHeHHMe cTaHAAapTHBIX
METO/I0B BBIYMCIINTEIbHON MAaTEMATUKH JIJISl PELLIEHMS 3a/1a4;

MaTeMaTUYeCKOEe MOJEINPOBAHUE CTALlMOHAPHBIX PEKUMOB IIPOLIECCOB TEIIONEPEAAYH B
IPSMOTOYHBIX M MPOTUBOTOYHBIX TPYOUATHIX TEINIOOOMEHHUKOB, penieHne 3aaaun Komu
U KpaeBOW 3a/lauM NMpPU HUHTETPUPOBAHUM CHUCTEM OOBIKHOBEHHBIX U EepEHIINATIBHBIX
ypaBHEHHH.  MaremaTHuueckoe ONUCaHUE IPOLECCOB € NPUMEHEHHEM MOJENen
ujeanbHOro BeITecHeHUs. Pemenue 3amaun Komm u kpaeBoil 3amauu. IlpeacraBnenue
QITOPUTMOB BBIUMCIIEHUH B BHJEe HMH(OPMAIIMOHHONM MAaTpPHUIBl CHCTEMBI YpaBHEHHM
MaTeMaTUYeCKOIo OMHMCaHUs U OJI0K-cxeM pacueToB. Maremarnyeckoe onucanue XTI ¢
NPUMEHEHHEM CHCTEM OOBIKHOBEHHBIX Au(p(depeHInalbHbIX ypaBHeHUH. OnucaHue
O0BEKTOB C paclpeieseHHbIMA B MPOCTpAaHCTBE mapamerpamu. DopMylinpoBka
HAYaJbHBIX M KPAeBBbIX YCJIOBUH 3ajad peuieHus. YHUCIeHHBIH anroputM l-ro mopsaka
Ju1s pemeHnsd 3aaadn Komu. MeTon «ripucTpenkm» s peleHns KpaeBou 3a1a4u;
MaTeMaTUYeCKOe MOJIEIUPOBAHUE CTAIlMOHAPHBIX PEXKUMOB MPOIECCOB B PEAKTOPax C
Memankoid.  OnucaHMe  MHUKPOKMHETMYECKMX  3aKOHOMEPHOCTEH  NIpPOTEKaHUs
NPOU3BOJBHBIX  CIOXKHBIX  XUMHYECKMX  peakuuid B KUAKOW  ¢asze s
MHOTOKOMIIOHEHTHBIX CcHCTeM. OlpeneneHue KIOUEBbIX KOMIIOHEHTOB CIIOYKHBIX
XUMHYECKHUX PEaKINi ¢ MpUMEHEHHEM METOOB JMHEHHON anreOpbl - paHTOB MaTpPHII
CTEXHOMETPUYECKUX  KOI((UIMEHTOB  peakiuu. MaTeMaTHuecKkoe  ONHCaHue
PEaKTOPHOIO Mpoliecca ¢ pyoamkon 1 MPOU3BOJIBLHOM CXeMBbl IPOTEKAHNUS XUMUYECKON
peakuuu. BpIOOp anropuTMOB pelIeHMs 3aaud C MPUMEHEHHEM HH()OpMaIMOHHON
MaTpULIbl CHUCTEMbl YpaBHEHUH MAaTeMaTH4YE€CKOTO OIWCAaHUS U TPeACTaBICHUS
ITOPUTMA PEIICHUS C TOMOIIIBIO OJIOK-CXEMBbI pacyeTa MpolLecca;

MaTEMaTHUYECKOE MOJEINPOBAHNE HECTALIMOHAPHBIX PEXUMOB IIPOLIECCOB B PEAKTOpaX C
Memanko. MareMarndeckass MOCTAaHOBKA 3aJadydl JJIsl pPEaKkUuu C ITPOU3BOJIBHOU



CTeXHOMEeTpUUeckor cxemoil. @opmynupoBka 3anaun Komm — 3amauu ¢ HayaabHBIMU
ycnoBUAMHU. PazHOCTHOE MpecTaBiIeHNEe CUCTEMBbl OOBIKHOBEHHBIX AH(QepeHnanbHbIX
ypaBHeHMi. [locTpoenne nHGOPMAMOHHONW MaTpPHULIbl 17151 BBIOOpa aJIrOPUTMA PELICHHUS.
['paduueckoe npeacTaBiIeHUE AITOPUTMA PEIIEHUS B BUJIE OJIOK-CXEMBI pacyera;

®  MaTeMaTU4YECKOE MOJEIMPOBAHUE CTAL[MOHAPHBIX PEXUMOB B TPyOUaThIX pEaKToOpax C
IOPSIMOTOYHBIM M IPOTUBOTOYHBIM JBM)KEHHEM TeEIUIOHOcUTENned. Maremarndeckas
IIOCTAaHOBKA 3aJauu JUId pEakIMH C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOM.
®opmynnpoBka 3amaun Komm — 3a1a4u ¢ HAYaJIbHBIMHU YCJIOBUSIMU M KPaeBOM 3aJauu —
3aJjaud C KpaeBbIMHU YyCIOBHUAMHU. Pa3HOCTHOE mpencTaBlieHHME CHCTEM OOBIKHOBEHHBIX
muddepeHranbHbpIX ypaBHeHu#. [locTpoeHre MHPOPMALMOHHBIX MaTpUIl JUIsl BbIOOpa
QIrOpUTMOB perenus. ['paduueckoe nmpeacTaBaeHue aIrTOPUTMOB PEIIEHHUs B BUJIE OJI0K-
CXEMBI pacyeTa;

e MaTeMaTHYeCKOe MOJECIMPOBAHUE HECTAMOHAPHBIX PEKHUMOB IMPOIECCOB B TPyOUaTHIX
peakTopax M UWCJIEHHBIC QITOPUTMblI JUCKPETH3alMM ULl PELICHHUS CHCTEM
muddepeHMaIbHbpIX  ypaBHEHUH € YaCTHBIMH IPOU3BOAHBIMU. MaTeMaTHuecKkas
IIOCTAaHOBKA 3aJaud JUId pEakUUH C KOHKPETHOM CTEXMOMETPUYECKOH CXEMOH.
@opMyIIMpoBKa HAYaIbHBIX U TPAHUYHBIX YCIOBUH. J(nddepeHnunansaple ypaBHEeHHUS B
YaCTHBIX MPOU3BOJHBIX - 3SJUIMITUYECKOrO, MapaboIMYecKoro M IUrepOoJIndecKoro
TUTIOB. AJITOPUTMBI PEUICHHUS ypaBHEHHUH mapaboinveckoro Ttuma. MaTteMmaThdecKkas
MOJIeJIb XUMUYECKOTO NPEBPALLEHUS B U30TEPMUYECKUX YCIIOBUSAX JIJIS1 HECTALIMOHAPHOIO
mpouecca B TpyOdaThIX ammaparax C y4eToM IpPOJOJIBHOTO TMEepEeMEIIMBaHUsI U C
OPUMEHEHUEM  OJHOIapaMeTpuuecKko  Tud@dy3MOHHOH MOJenu s  ONMCAHUsA
TUAPOIMHAMUYECKONW OOCTAaHOBKM B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI PELLIEHUS B BUJE
CHUCTEM HEJIMHEWHBIX YpaBHEHHUH, a Takke OOBIKHOBEHHBIX U (depeHInalIbHbIX
YpaBHEHUI NIEPBOrO U BTOPOTO MOPSIIKOB;

®  MaTeMaTH4YeCKOE MOJEIMPOBAHUE CTALMOHAPHBIX PEKUMOB IPOLECCOB HEMPEPBHIBHOMN
MHOI'OKOMIIOHEHTHOM pekTu¢ukauun u abcopOuuu. Marematuyeckoe OnMcaHue
nporecca  MHOTOKOMIIOHEHTHOM — peKTH(UKAMM B TapeibyaToil  KOJIOHHE.
MogenupoBanue (a30BOro paBHOBECHs M IPOLECCa Maccolepenadyd Ha Tapeikax B
MHOTOKOMIIOHEHTHBIX ~CHUCTEMaxX. YUeT TeIUIOBBIX OajlaHCOB Ha Tapeikax Ipu
MOJICIUPOBAHUM TIpollecca B PEKTHU(PUKAIMOHHON KOJOHHE. JIeKOMIO3UIIMOHHBIH
ITOPUTM pacyeTa Ipoliecca peKTU(PUKALUU B KOJIOHHOM ammapaTte. MaTemaTHueckoe
ONMCaHHE Tpollecca MHOTOKOMIIOHEHTHOM abcopOnMM B HacaJouHOW KOJIOHHE.
MopnenupoBanue mpoluecca MHOTOKOMIIOHEHTHOW — Maccolepefaud B CEKIMX
HAcaJloYHOM KOJIOHHBI. AJITOPUTM pEUIeHMs] KpaeBOM 3ajadd il MOJAEIUPOBaHUS
nporecca abcopOLMK B HACaJOYHON KOJIOHHE.

1.4. Ocnogvl onmumusayuu XUMUKO-mexHoI02U4ecKuUx npoyeccos:
pelieHne 3agad  ONTHUMM3alUUd C  TEPMOJMHAMUYECKUMH, TEXHOJOTMYECKUMH,
SKOHOMHUYECKUMH, TEXHHUKO-DKOHOMUYECKUMU U  DKOJIOTUYECKUMHU  KPUTEPUSMU
ontumanbHOoCcTH. OnTtuManbHble pecypcocOeperatone XTI Bwibop kputepues
onTUMainbHOCTU (1eneBbIX (yHKUU). DopMylIHpoBKa MHOTOKPUTEPHAIBHON 3a7auu
ontumuzaiui. OcoOEHHOCTH pelleHHs ONTUMM3auMOHHBIX 3anad XTIl npu Hamuuuu
HECKOJIbKUX KpPUTEPHEB ONTHUMAIbHOCTH, OBPRXHOM XapakTepe IeneBoM (QYHKIUU U
HaJIMYUU OTpaHUYeHUH 1-ro u 2-ro pona;

®  QNrOpuUTMBl OJAHOMEPHOM M MHOTOMEPHOM ONTHMMM3alUu. MeToasl CKaHMpOBaHMS,
JIOKAJIM3alMU SKCTPEMYMa, 30JI0TOT0 ceueHus U urcen duboHaun B ciaydyae 0HOMEPHOM
ONTUMM3ALMHU. MeToabl MHOTOMEPHOM ONTHMMM3ALMM HYJIEBOIO, IEPBOIO M BTOPOIO
nopsiakoB. CHMIUIEKCHBIE, CIIy4allHblE W T'PaJUEHTHBIE METOABl MHOIOMEPHOMN
ontuMu3au. Meros mTpadHbIX QYHKIUI.

3.5. 3axnmouenue:

IIpUMeHeHne KommbloTepHbIX Mozened XTIl npu  DpOEeKTMpPOBAHMM  XWMHYECKHX

npou3BojcTB — B CAIIP. 3amaun cucrem aBromatusupoBaHHoro npoektupoBanus (CAIIP) u



CTPYKTypa CUCTEM KOMIBIOTEPHOTO NMpoekTHpoBaHus. MHpopMallmoHHOE U MaTeMaTUYECKOe
obecieuenne  CAIIP.  ABTOMAaTM3MpOBaHHOE  NPOCKTHPOBAaHHWE C  MPUMEHEHHEM
KoMnbroTepHbIX Moaenen XTII;

IIpUMEHEHHE KOMIBIOTepHbIX Mozened XTI mnpum  ynpaBineHMHM TEXHOJIOTMYECKUMMU
nponeccamn — B ACYTIIL. Komnwrotepnoe monenupoBanve XTIl B pexume peanbHOro
BpeMeHHu. CucTeMsl npsMoro mu(poBoro (KOMIbIOTEPHOT0) YIPABICHUS TEXHOIOTMYECKIMHU
MPOIECCaMH. Oco0eHHOCTH peanuzanuu KOMIBIOTEPHBIX MoJeen XTII B
AaBTOMATHU3MPOBAHHBIX CUCTEMaX YIPaBJIEHUs TeXHOIOornueckumu npoueccamu (ACYTII).

4. O0beM yueOHOM AMCUMILIMHBI

KonnuectBo Bcero vacos B
3aUETHBIX €JIMH. cemecTpe
O0mas TpyA0eMKOCTb M CIHHIIJIHHbI 3 108
B ToMm uncne Ha 06yuenue 3 108
AyIUTOPHBIE 3aHATHSL: 1,33 48
Jlexuuu 0,89 32
[IpakTuyeckue 3aHATHSI - -
JlaGopaTopHbie pabOThI 0,44 16
CamocrosiTesibHAas pa6oTa 1,66 60
Pacuetno-rpaduueckne paboThl - -
Jlpyrie BUJbI CAMOCTOSITEIIbHOM PabOTHI 1,67 60
Bua uToroBoro KOHTpOJIsAA 3HAHMIA: 3a4eT ¢ OlleHKOH - 3ader ¢
OLICHKOM
KomnuectBo Bcero
3a4YETHBIX C/IUH. ACTPOHOM.
4acoB B
cemecTpe
O0mas TpyA0eMKOCTb JMCIHIIIHHBI 3 81
AyIuTOpHBIE 3aHSITHS: 1,33 36
Jlexun 0,89 24
IIpakTnueckue 3aHsATUA - -
JlaGopatopHble paboThI 0,44 12
CamocrosiTeJibHAas pa6oTa 1,66 45
Pacuetno-rpaduueckue paboTsl - -
Jlpyrue BUJbl CAMOCTOSITENIbHOM PabOThI 1,67 45
Bu uTOroBOro KOHTPOJIs 3HAHUI: 3a4eT ¢ OLEeHKOii - 3auer ¢
OLICHKOH

AHHOTAUA
K Y4eOHO# nmporpamMmMe J¥CUHUIIIHHbI
«TeopeTnyeckue 0CHOBBI TEXHOJIOTHN Heopranuveckux BemecTs» (61.B.12)
1. Heab AUCHMIUIMHBI - COCTOUT B MPUOOPETEHHH OOYYAIOMIMMHKCS 3HAHUN U OCHOBHBIX
HNOHATUH O  (U3MKO-XUMHMUYECKMX  Mpoleccax, MpOTeKAalouX IpH  MPOBEACHUS
TEXHOJIOTHYECKHUX orepanuil nepepaboTKu MUHEPATIBLHOTO ChIPbs, IOJTYYEHHsS MPOAYKTOB U
(GYHKIMOHATIBHBIX MAaTEPHAJIOB B TEXHOJIOTUH HEOPTaHUYECKUX BEIIECTB.
2. B pe3yabTaTe u3ydyeHHus AMCHHUILIMHBI 00y4alomuiics Mo mporpamMMme 0akajaBpuara
JOJIZKeH:
Obnadams CIETYIONUMA KOMITETCHITUSIMHU:
- TOTOBHOCTBIO HCIIOJb30BaTh 3HAHUE CBOMCTB XHMHYECKHX 3JIEMEHTOB, COCIUHEHHHN H
MaTepralioB Ha UX OCHOBE JIUISI pelieHus 3a1a4 npodeccnonanbHoi nestenpaoctH (ITK-18);




- TOTOBHOCTBIO HM3ydaTh HAyYHO-TEXHUYECKYI0 HMH(POpPMAINIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3namo:

- (PU3UKO-XUMHUYECKUE OCHOBBI TEXHOJIOTUH HEOPTaHUYECKUX BEILIECTB;

- 00IIMe MPUHLUIBI OCYIIECTBICHUS XMMHUYECKUX IMPOILIECCOB MOIYyYEHUS HEOPraHUYECKUX
(YHKINOHATIBHBIX MAaTEPHATIOB U TIPOITYKTOB;

Ymemy:

- QaHAJIM3UPOBATH B3aUMOCBS3b TEXHOJIOTUYECKUX NapaMeTpoB U 3PPEeKTUBHOCTH Mpoliecca 1
KauyecTBa MPOAYKILHUU;

- YIPaBJIATh CKOPOCTHIO U IMOJHOTON IPOTEKAHUS TEXHOJIOTMUYECKUX IPOLIECCOB.

Braoemy:

- OCHOBHBIMH TIPUHIIMIIAMH TIEPEPAOOTKH MHUHEPATIBHOTO CBIPbS W TEXHOJIOTMYECKHX
IIPOLIECCOB NMPOU3BOICTBA HEOPTAHUYECKUX MPOTYKTOB U MaTEPUAJIOB;

- OCHOBHBIMH CIIOCOOAMU YIIPABICHHUS WHTCHCU(UKAITIHN TEXHOJIOTHIECKUX MTPOIIECCOB.

3. Kpartkoe cogep:xanue JTUCUMILIMHbBI

Pasnen 1. OcHOBHblE Tpynnbl MPOU3BOAMMBIX HEOPraHMYECKUX BEIECTB M HX
knaccudukanusa. Bogopon, a3or u ero coenuneHus, Gpochop U ero CoeTuHEHHs, cepa U ee
coeanHeHus. MuHepaibHble ynoOpeHus. DyHKIMOHATbHBIE HEOPTaHMYECKUE MAaTepHabl:
Karajau3aToppl H aacopOeHTbl. Chlpbe B TEXHOJIOTUM HEOPTraHWMYECKUX BEIIECTB U
MaTepUasoB.

OcHOBHbIE THIBI MPOIECCOB, MPUMEHSEMBIX B IPOU3BOJACTBE HEOPTaHUUYECKUX
BELIECTB C HCIIOJIb30BAHUEM I'€TEPOr€HHBIX CUCTEM TIa3-KUIKOCTb, I'a3-TBEPAOE, KUAKOCTb-
TBEPAOE, KUIKOCTh-)KUIKOCTh, JKUIKOCTb-Ta3. (OCOOEHHOCTH XHUMHUKO-TEXHOJIOTUYECKUX
CUCTEM TEXHOJOTMH HeopraHmdyeckux BemecTB. OOorameHue XUMHYECKOIO —ChIpbS,
dnoTtamus. GuznkKo-MexaHHUECKHUe CBOMCTBA COJIeH U METObI UX YIyULICHUS.

Paznen 2. ®u3uMKO-XMMUYECKHE OCHOBBI IIPOLIECCOB, HCIOJIb3YEMBIX B TEXHOJIOTUU
HEOPraHMYECKUX BEILIECTB, CIOCOOBI OCYIIECTBICHHUS U PETYIUPOBAHHUS CKOPOCTH:
pacTBopeHue (PHU3NUYECKOe M XUMHYECKOE, KPUCTAJUIM3allUsi W3 PAacTBOPOB; JKCTPAKIMS,
MOHHBIN OOMEH; KaTallu3; aJcopOLusl.

4. O0beM y4eOHOMH JUCIHILINHBI

Bunsl yaeOHOM paboThI B 3auerHbIX B akanem.
€IMHUIIAX qacax
O0mas TpyA0eMKOCTb JHCIUILTHHBI 3,0 108
1o yueOHOMY ILIAHY
AyIUTOPHBIE 3aAHSITHS: 1,33 48
Jlexruu (JIek) 0,45 16
ITpaktuueckue 3ansatus (I1p) 0,88 32
JIaGopartophsie 3ansaTHs (J1ab) 0 0
CamocrosiTesbHast padora (CP): 1,67 60
CaMocTosTenbHOE U3yUEHUE Pa3IeoB Kypca 1,67 60
Bupg utoroBoro kKoHTpoJIsi: 3a4eT ¢ OLEHKOM - 3ader ¢
OIIeHKOii
Bunel yue6HOM paboThI B 3auernsix | B actponoMm.
eIMHUIIaxX qacax
OO0mast Tpy10eMKOCTb M CHUILIHHBI 3,0 81
1o y4e0HOMY ILIAHY
AyIUTOPHBIE 3aAHSITHSI: 1,33 36




Jlexumu (JIek) 0,33 12
IIpakTnueckue 3ansatus (Ilp) 1,0 24
Jlaboparopusie 3ansaTus (J1ad) 0 0
CamocrositesibHas padora (CP): 1,67 45
CamocrosiTenbHOE U3YUEHHE Pa3/IeNioB Kypca 1,67 45
Bua uToroBoro KOHTpoJIsA: 3a4eT ¢ OLEHKOMI - 3auer ¢

OIIEHKOI

AHHOTANUA

K Y4eOHOoil mporpamMme QM CUUILTHHbBI
«TexHOIOTHSI HEOPraHUYECKNX BeleCTB: KaTajauTudyeckue npouecco» (51.B.13)

1.Leap AUCHMIUVIMHBI — TpuoOpereHHe OOy4YarOIIMMUCS 3HAHUN HAayYHBIX OCHOB H

KOMIIETEHIIUH, MOJTy4eHue U 3aKperuieHrne npohecCHOHaIbHBIX YMEHUN U HABBIKOB B 00JIACTH

(U3UKO-XMMUYECKIX OCHOB M TEXHOJOTHH MPOU3BOJICTBA PsAJla BAXKHEHIINX HEOPTaHUIECKUX

MPOJYKTOB, a TAKXKe MPHUHIIUIIOB pa3pabOTKU U YIPABICHUS TEXHOJIOTHSIMH HEOPTraHMUECKUX

BEIIIECTB.

2. B pesyabrare u3ydyeHusi AUCHHUILIMHBI 00y4alOIMIICA M0 MporpaMmMe 0akajaBpuara

J0JIZKEH:

Ognadems cnenyrommmu npodeccuonanbubiMu (1K) komnereHusMu:

— CHocOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBISITh TEXHOJIOTHUECKUI MPOLIECC B COOTBETCTBUHU
C permaMeHTOM M HCIHOJB30BaTh TEXHUYECKHE CpPEICTBA ISl M3MEPEHUS OCHOBHBIX
HapaMeTpOB TEXHOJIOTMYECKOTO POIecca, CBOMCTB ChIpbs U npoaykiuu (ITK-1);

— CHOCOOHOCTBIO TPUHUMATh KOHKPETHbIE TEXHUYECKHE pelIeHus Npu pa3paborke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJIOTHU C YYETOM
9KOJIOTMYECKUX MOCieACcTBUI ux npumenenus (I1K-4);

— CHOCOOHOCTBIO TPOBOJUTH AHAIU3 CBHIPbS, MAaTE€pPHAJIOB W TOTOBOH MPOAYKIHUH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHanu3a (I1K-10);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUE CBOWCTB XUMHUYECKUX ODJIEMEHTOB, COCAWHEHHHA U
MaTepuajoB Ha UX OCHOBE JUIs pelieHus 3aaay npodeccuoHanbHoil gestensHoctu (ITK-
18);

— TOTOBHOCTBIO H3ydaTh HAayYHO-TEXHHYECKYI0 MH(OpMaIUIO, OTEYECTBEHHBIH MU

3apyOeXKHBIN OMBIT 10 Tematuke uccienoanus (ITK-20).
3namo:
Ha3HAYEHHUE U 00JIACTH MPUMEHEHHSI TPOAYKTOB OCHOBHOTO HEOPTaHMYECKOTO CHHTE3a;
TEOPETUYECKHE OCHOBBI M MEXaHM3Mbl OCHOBHBIX HEOPIaHMYECKHUX PeaKLUi W uX obiue
KWHETHYECKHE 3aKOHOMEPHOCTH;

— TEXHOJIOTHIO U OOIMe MPUHIUIBI OCYHIECTBICHUS XMMUYECKHUX IPOLECCOB OCHOBHOTO
HEOPraHNYECKOTO CHHTE3a;

— pa3NUYHbIE CIIOCOOBI PEKyNepaly M YTHIIN3ALUU T'a30BbIX, )KUJKUX U TBEPIBIX OTXOJIOB
MPOM3BOJICTBA HEOPTAHUIECKUX BEIIECTB;

Ymemn:

— paboTaTh ¢ TUTEPATYpPHBIMA UCTOYHUKAMH 10 BOIPOCAM, CBSI3aHHBIM C HEOPTaHHYECKUMHU
npoleccamu;

— MPUMEHSATH TIOJTYICHHBIC 3HAHUS [T PEIICHNUST KOHKPETHBIX TEXHOJIOTHIECKUX 3a/1ad;

aHaAJTM3UPOBATh B3aUMOCBS3b TEXHOJIOTHYECKUX MapaMeTpoB M 3((eKTuBHOCTH mpoliecca,

Ka4eCcTBa M CBOMCTB MIPOIYKITUH.

Bnaodemu:

— METOJaMH pacdyeTa HEOOXOMUMBIX IapaMeTpOB Ha OCHOBE OSKCIIEPUMEHTAIBHBIX U
JTUTEePATyPHBIX TaHHBIX;

— METOJlaMH TEOPETUYECKOTO M OKCHEPUMEHTATBHOTO HCCIEIOBAHUS TEXHOJIOTHYECKUX
IPOIIECCOB MPOU3BOACTBA HEOPraHUYECKHX BEIIECTB U MaTepPHAaJIOB;



— METOJIaMU KaueCTBEHHOTO0 M KOJMYECTBEHHOI'O aHajh3a COCTaBa, KauecTBa U CBOWCTB
IPOYKIHH;

— MeTOAaMHM JKCEpPreTMYecKoro aHaiu3a U TEXHOPKOHOMHUYECKOHW  ONTHUMM3AIHNU
TEXHOJIOTUYCCKUX CXEM.

3. Kpartkoe coaep:xanue JTUCUMIIIIMHBI:

- yrayOJieHHOe W3y4YeHHEe (U3MKO-XUMUYECKHMX OCHOB M TEXHOJIOTHHA TPOU3BOJICTBA

BaXHEHIINX HEOPraHUYECKUX MPOAYKTOB: BOAOPOJA, a30Ta, KHCIOPOAa, JUOKCHIIOB CEPhI U

yriaepoaa, penKux Tra3oB, aMMHaka, KapOammuaa, MUHEPAIbHBIX KHUCIOT W YIOOPCHHIA,

CIIUPTOB;

- PaCCMOTPEHHE TEXHOJOTUH TEPMUUYECKON MePepadOTKH ChIPhs, HAXOASAIIETOCS B PA3IMYHOM

$a30BOM COCTOSIHUU C LIEJIbI0 MOJY4YEHHs] ra3oBOil (pas3bl, colepkaiieil B MOJIEKYISIPHOM

COCTOSAHUH OCHOBHBIC IPOJYKTEL HeOpFaHquCKOﬁ TCXHOJIOT'UH,

- (pU3UKO-XMMHUYECKHE OCHOBBI M TEXHOJIOTMH MPOLIECCOB pa3JeleHUs Tra30oBbIX CMecei

CJIOXKHOT'O COCTaBa COp6I_II/IOHHBIM, KOHACHCAIIUOHHBIM, MeM6paHHBIM " JPpyruMu METOJaMu C

MOJIyYEHUEM YHUCTBIX MHIAMBUAYAIbHBIX T'a30B, JIMOO Tra30BBIX CMecel 3aJaHHOr0 COCTaBa —

CUHTE3-Ta30B;

- M3y4yeHUEe COOCTBEHHO MPOIIECCOB OCHOBHOIO HEOPraHMYECKOro CHHTE3a U Pa3IUYHbIX

CII0CO00B PEKyInCpaiii U yTUJIM3allUH I'a30BbIX, ) XUAKUX U TBEPABLIX OTXOAOB IMPOU3BOJACTBA

HEOPraHMYECKUX BEILECTB.

4. O0beM y4eOHOM TUCIHUTIUHBI:

Bunst yueOHOI paboThI 5 cemectp
B 3auer. en B axan.
qacax
OO0mas Tpy10eMKOCTb M CHUILIHHBI 7 252
10 Y4eOHOMY ILIAHY
KonTakTHas padora: 2,7 96
Jlexuunu (Jlek) 1,35 48
[Tpaktuyeckue 3ansatus (I1p) 1,35 48
CamocrositeanHast padora (CP): 3,3 120
CaMocTosTeTbHOE N3YUCHUE Pa3IesioB Kypca 3,3 120
Bupa xoHTpoOJIsi: 3K3aMeH 1 Ox3ameH (36)
Bunpt yueOHoI paboThI 5 cemectp
B 3auer. en B actponom.
qacax

OO0mast Tpy10€eMKOCTb M CHUILITHHBI 7 189
10 y4e0HOMY INIAHY
Konrakthas pa6ora: 2,7 73
Jlexumnu (JIek) 1,35 36,5
[Tpaktuueckue 3anstus (I1p) 1,35 36,5
CamocrosteabHasi padora (CP): 3,3 89
CaMocTosTeTbHOE U3YUeHUE Pa3IesioB Kypca 3,3 89
Bupa xouTpoJsi: 3k3amMeH 1 OKk3ameH (27)

AHHOTAIUA
pado4eil MporpaMmMbl JUCHHUILIMHBI
«JlonmoJiHUTE IbHBIE TJIABBI (PU3UKH B TEXHOJOTHH HEOPTAHNYECKUX BelleCTB)



(b1.B. 14)

1. Heab AMCUMILUIMHBI — TPUOOPETEHHUE CTYJAEHTAMHU OoJiee TIyOOKNX (PU3NYECKUX 3HAHUHN U
YMEHME IPUMEHSATH UX B IPYTUX €CTECTBEHHOHAYUHbIX TUCIUILINHAX.

2. B pe3yabTaTe U3ydyeHHs JUCHUIIMHBI 00y4alOIMiicsl MO MporpaMMe GakajaBpuarTa
JOJIZKeH:

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) koMmereHmusamu:

— CHOCOOHOCTBIO IUIAHUPOBATh M TPOBOAMTH (PHU3MUYECKHE SKCIIEPUMEHTHI, IPOBOIHUTH
00pabOTKy MX pe3yJbTaTOB M OLEHHMBAaTh IOTPEIIHOCTH, BBIJBUIATh TUIOTE3bl H
yCTaHaBJIMBaTh rpaHuiibl ux npumenenus ([1K-16);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS OCHOBHBIX (U3MYECKUX TEOpUH I peLIeHUH
BO3HHUKAIOMINX (PU3MUECKUX 3a7ad, CaMOCTOSITEIBHOrO TNpUOOpeTeHHs (PU3HUECKUX
3HAHWM, A7 NOHMMAaHMSA MPUHIMIIOB paOOThl NPUOOPOB M YCTPOMCTB, B TOM YHUCIIE
BBIXOISIINX 32 PE/ICNbl KOMIIETCHTHOCTH KOHKpeTHOoro Harpasienus (I1K-19).

3namo

— (pu3nYecKre OCHOBBI KBAHTOBOM CTATHCTUKH (MCXOAHBIE «0a30BBICY MOJIOKECHHUS,
OCHOBHBIC KBaHTOBBIE CTATUCTUUYECKHUE PACIIPEICIICHUS);

— 3JIEMEHTbI 30HHON TEOPUH MPU TPAKTOBKE PA3JIUYHbBIX CBOMCTB METAJIOB, JUJIEKTPUKOB U
IIOJIyTIPOBOJHUKOB,;

— 0a3oBble (DU3MUECKHE MOHATHUS O KBAHTOBBIX TEOPUSAX TEIJIOEMKOCTH (Ha HpUMEpe
KPUCTANINYECKUX Te);

— DJIEMEHTHl (U3UKU TBEPAOTO Tena (MCXOAHBIE MOHATUS O KpHCTAIOrpaduu, TUIAX
KPUCTAIZIMYECKUX  CTPYKTYp; CBEIEHUS O SBIEHUUM U KBAHTOBOM  TpPaKTOBKE
CBEPXIIPOBOJAMMOCTH).

Ymemn:

— IPUMEHSTb UCXOJHBIE (PU3HUECKUE (TEOPETUYECKUE) 3HAHUS IIPU PELIEHUH
npodecCHOHAIbHBIX 33/1ay;

— IPOBOJUTH OLEHOYHBIE PAacUYETHl M OCYLIECTBJIATH (HAa KaueCTBEHHOM YpPOBHE) aHaJM3,
HaOJI01aeMBIX SIBJIICHUI.

Braoemy:

— HaBBIKAMU 0OOCHOBaHUS CBOUX CYXJIEHUH, YTO CIIOCOOCTBYET MTPABUILHOMY BBIOOpY
METOJUKH ITPOBOAMMOIO CTYJEHTOM HCCIIEOBAHMUS.

Kparkoe cogepxanue IuCHUIINHBI:

1. DyleMeHTHI KBAHTOBOM CTATHCTHKH

OneMEeHTbl KBaHTOBOW cTraTUCTUKU. KBaHTOBas cucTeMa M3 OJUMHAKOBBIX 4yacThll. [IpmHumn

TOKJIECTBEHHOCTU OJIMHAKOBBIX 4YacTUll. CHMMETpUYHBIE M HECUMMETPUYHBIE BOJHOBBIE

(YHKLIMHU, ONMUCHIBAIOIINE COCTOSIHUS TOXIECTBEHHBIX MUKPOYACTHIl. BO30HBI U (epMHOHBI.

[Tpunuun ITaynu. KBantoBble cratuctuueckue pacnpenenenus boze-DitHmrelina u @epmu-

Jupaka. BeIpo)kI€HHBIH 31€KTPOHHBIN Ta3 B KpUCTaIaX (METaIbl).

2. Metanibl, AU3JIEKTPUKH U MOJYNPOBOJIHUKH € TOYKH 3PpEHHUS 30HHON TeOpHH

OHepretudeckue 30HBL: craTucThka Pepmu-/lupaka, sHeprus Pepmu. OIJIEKTpOH B

MEePUOIUYECKOM ToJie KpucTaiia: 3¢ (HEeKTUBHAS Macca dJIEKTPOHA.

3. DaeMeHTHI (pU3MKH TBEPAOTO TeJa.

®usuka tBEpHoro Tena (OTT): onpenenenue, CBI3b ¢ APYTUMU JTUCHUILUIMHAMH, OOBEKTHI

U3y4eHMs], Kpyr pemaembix 3aaad. CBsi3zb ¢ KpucTtauiorpadueid, KpuUCTaNIOPU3UKOW U

kpuctauioxumueil. KonaeHcupoBanHoe coctosiHue. [lonxon K ONMMCAaHWIO TBEPABIX TeEIl.

Crpykrypa kpuctamioB. Cummerpuss u (QHU3MYECKHE CBOMCTBA KPHUCTAIOB. THIIBI

KPUCTAIIIMYECKUX CTPYKTYyp (0Omas xapaktepuctuka). [oTHBIE yrmakoBKH: KyOudeckas U

rekcaroHanbHas (Ha KayeCTBEHHOM ypoBHe). IIoHsATHE O CBepXNpOBOAMMOCTH (KBAaHTOBBIE

MpEJICTaBICHUS Ha KaYECTBEHHOM yYpPOBHE).

4. O6beM y4eOHOMH TUCHUITUHBI:

B 3aueTHBIX

Bunpr yaeOHOM paboThI SITMHUIIAX B akazem. acax




O0mast TpyA0eMKOCTh AUCHHILIMHBI 110 Y4e0HOMY IIaHy

3,0 108

AyIuTOpHBIE 3aHATHS: 0,8 32
Jlexnuu (Jlek) 0,4 16
[pakTuueckue 3anstus (I13) 0,4 16
CamocrosTenbnas padora (CP): 1,2 40
Bua koHTpoOJsA:IK3aMeH 10 Inczamen (36)

B 3aueTHbIx B actpon.

Buner yae6HOM paboThI €IVHHLIAX gacax

OO0mas Tpy10eMKOCTh AUCHUIJIMHBI 10 Y4eOHOMY IJIaHY 30 81
AyauTOpHBbIE 3aHSATHUS: 08 24
Jlexuu (JIex) 0.4 12
[paxTuueckue 3anstus (113) 0.4 12
Camocrosteabnas padora (CP): 12 30
Bua KoHTpOJIA: IK3aMeH 10 Ixsamen (27)

AHHOTAIIUSA

pado4eii MporpaMMbl JUCHUNJIMHBI
«JlabopaTtopHble padoThl N0 GU3NYECKOI XMMHU HEOPTAHMYECKUX BelIeCTB»

(B1.B. 15)

1. HeJIb AUCHUIIJIMHBI — O3HAKOMHUTH M PACKPBITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
SKCIICPUMCHTAJIBHBIX MCETOJ0B (1)I/I3I/I‘-I€CKOI71 XAMMHHU, HAY4YUTb CTYACHTA BHUICTH
o0yracTu u MMpeacCiibl MPUMCHCHUA 2TUX MCETOHOB HCCICAOBAHHA, YCTKO IMOHUMATh UX
MNPUHIUITHAIBHBIC BO3MOXHOCTH W OTpaHUYCHUA TIPpU PCHICHUHU KOHKPCTHBIX

HKCIIEPUMEHTAIIbHBIX 3a/1a4.
2. B pe3yabrare wu3yYeHHS JIUCHHUIJIHHBI
0akajaBpuAaTa J0JIKEH !

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) komnerenusmu:

o0yuawuuiics

mo

nporpamme

—  CHOCOOHOCTBIO NpoOBOAWUTL CTAHAAPTHBIC U CepTI/I(I)I/IKaLII/IOHHLIe HUCIIbITaHUA

MaTepUaioB, U3ACIHI 1 TeXHOoIorn4eckux mporeccos (ITK-17);

— TOTOBHOCTBIO UCIOJIb30BATh 3HAHUS OCHOBHBIX (PM3UYECKUX TEOPHUH I pelieHus
BO3HUKAIOMINX (PU3MUECKUX 3a/1ad, CAMOCTOSITEIbHOTO PUOOpeTeHust prU3nUecKux
3HaHUM, JUIs TOHUMaHUs IPUHIUIIOB paboThl MPUOOPOB M YCTPOICTB, B TOM YHUCIIE
BBIXOJISIIIMX 32 MPEAeibl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus ([1K-18);

— TOTOBHOCTBIO UCIOJIb30BATh 3HAHUS OCHOBHBIX (PM3NYECKUX TECOPHH IS peLICHUS

BO3HHKAKOIKUX (I)I/I3I/I‘-ICCKI/IX 3aaa4, CaMOCTOATCIIBHOI'O HpI/IO6pCTCHI/I}I (I)I/IBI/I‘-IGCKI/IX

3HAHUH, JUIS TOHUMaHUS IPUHLIUIIOB paboThl MPUOOPOB U YCTPOICTB, B TOM UHCIE
BBIXOJISIIMX 32 MPEIeibl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (I1K-19).

3name:.

— MNPUHIUIIBI pa60TBI 1 CXEMbI UCIIOJIb3YCMbIX U3MCPUTCIIbHBIX YCTAHOBOK;
— BO3MOXHOCTH MCTOAOB CICKTPOXMMHUHU I TPOBCACHUA KAYCCTBECHHOTIO H

KOJIMYCCTBCHHOI'O aHalIn3a XUMHUYCCKHUX

CHUCTEM,

TEPMOIANHAMHUYCCKUX CBOMCTB XMMHUUYECKHUX BCIIIECTB,

onpeneneHus




— KOHAYKTOMETPUYECKUH U  TOTCHUMOMETPUYECKMH  METOJbl  HaXOXKICHHUS
TEPMOJMHAMHUYECKUX  XAPAKTEPUCTHK  DJIEKTPOJUTOB  (AKTUBHOCTEH  H
KO3(QULMEHTOB AaKTUBHOCTH, KOHCTaHTbl JUCCOLUAIMH, TEPMOJUHAMHYECKHX
XapaKTEPUCTHK PEaKIUH);

— (PUBMKO-XMMHUYECKHE METO/bl MCCIEeIOBaHMUA M aHanu3a (a3oBbIX paBHOBECUH B
OJTHO- ¥ MHOTOKOMITOHEHTHBIX CHCTEMaXx, IMyTH MOCTPOEHUs (a3oBBIX IHATPAMM
COCTOSIHUS;

— DKCHEPUMEHTAIbHbIC METO/Ibl N3YUYEHUS! KWHETUKH XUMHUYECKUX PEAKLIUH, CTIOCOOBI
OIpeieNIeHUs] KOHCTaHT CKOPOCTEH U MOpsAKa XMMUYECKUX PeaKLuil.

— KaJOPUMETPUYECKHE METO/bI ONpe/IeIeHUs] TeIUIOEMKOCTH, TeIIOBBIX 3((eKkToB 1
JPYTUX TEPMOXUMHUYECKUX CBOMCTB N3y4yaeMbIX OOBEKTOB.

Ymemn:

— IPUMEHATh TEOPETUYECKHE 3HAHUS U HKCIEPHUMEHTAIbHBIE METO/bI UCCIIEI0BAHUS
(bu3nUecKoil XMMHUK TIPU peIIeHUH MPOo(ecCHOHANBHBIX 3a/1a4;

— cdopMynupoBaTh MpobdieMy U 00OCHOBATH BHIOOP SKCIEPUMEHTAIBHOI'O METOAA
UCCIICIOBaHMSL, IOCTABUTh LIEJIX U 33141 U HAMETHTb ITyTH UX JOCTHKCHHUS;

— IpPOBECTH MaTEeMaTHYECKyI0 OOpabOTKy SKCIEpHMEHTAJIbHBIX JaHHbIX Ha Oasze
TEOPETUYECKUX 3HAHUHU N0 (PU3MUECKON XUMUU;

— MpPEICTaBIATh JaHHbIE J1a0OPaTOPHOro UCCIe0BaHMs B Tpaduueckoil popme u Ha
OCHOBE  TIOJIYYEHHBIX  3aBUCHMOCTEH OTIpEeNIeNATh COOTBETCTBYIOIINE
TEPMOJIMHAMUYECKHE M KMHETUYECKUE XapPAKTEPUCTUKU XMMUYECKOH CHCTEMBI U
XUMHYECKOTO TPOIIecca;

— HIPOBOJIUTH AHAJIU3 U KPUTHUYECKU OLICHUBATh IOJIYYEHHBIE SKCIIEPUMEHTAJIbHBIE
naHHble, 0000maTh W JienaTh OOOCHOBAHHBIE BBIBOABI Ha 0a3e MPOBENEHHBIX
OIIBITOB.

Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX IKCIEPUMEHTAIBHBIX METOJI0B (PU3NUECKON XUMHUU AJIS
pelIeHusi KOHKPETHBIX MCCIIeJOBATENbCKHX 3a/1a4;

— DKCHEPUMEHTAJIbHBIMM  METOJAMU  HCCIEIO0BAaHMS  COCTOSIHMS ~ XMMHUYECKOI'O
paBHOBECHS M KHHETHKH XUMHUYECKOTO TpoIiecca.

— mpuemMamMu OOpaOOTKM TOJYYEHHBIX ONBITHBIX JAHHBIX JUIS BBIABICHUS U
YCTAHOBJIICHHSI B3aUMOCBSI3€H MEXIy TEPMOJAWHAMHYECKUMH CBOWCTBAMH U
(U3MUEeCKUMU ITapaMeTpaMu Mpoliecca;

— 3HaHUSAMH OCHOBHBIX 3aKOHOB (HM3MUYECKOW XHMMHUHU ISl  COJAEpKaTeNbHOU
UHTEpIpEeTaliy MOTYYEeHHBIX SKCIIEPUMEHTAIBHBIX PE3YyIbTAaTOB.

3. Kpartkoe conepikanue THCHMIIHMHBI

[lpumeHenne  MeTOAOB  (DU3MKO-XMMHUYECKOTO  WCCIECIOBAHUS U ONPEACICHUs
TEPMOJIMHAMMYECKUX U KUHETHYECKUX XapaKTEPUCTHK XUMHUECKUX CHUCTEM.
CnekTpoxumMuyeckue MeToAbl HcciaenoBanusa. KadecTBeHHBIH aHanmM3  BeHIeCTBa
(onpezneneHne MEXbSJIEPHBIX PACCTOSIHMHA, MOMEHTOB HMHEpUUM MoJjekyid). OmnpeneneHue
KOJIMYECTBEHHBIX XAPAKTEPUCTHK (CTETIEHH ITUCCOIMANMU W KOHCTAHTHI JIMCCOIUAIINN
3JIEKTPOJIUTOB, TEMJIOEMKOCTH BEIIECTBA).

DJIeKTpoXUMHYecKue MeToAbl ucciaenoBanusi. Kouaykromerpus. Omnpexnenenue
KOHCTaHTBl JTUCCOIMAIMU cJa00ro 3JIEKTPOJINTA, CTENEHU JUCCOLMALUYU, JJIEKTPHUUECKON
MIPOBOJUMOCTH TIpH OECKOHEYHOM pa30aBlIeHMH KOHIYKTOMETpHYecKuM MmeroqnoM. IloTen
uuoMerpus. OrmpeneneHne TEPMOAMHAMUYECKUX XapaKTEPUCTHK XUMHUYECKOW peakluu

(AH®, AG®, A,S°)»> TemnepaTypHoro ko3pduimenta IJIC (dE® / dT ), crammapraoi DJ1C

(E®), u3ydenue BIUSHUS 100ABOK HA MIOTCHIIMAN AJIEKTPO/IA.

®a30B0¢ paBHOBECHE B OJJHOKOMIIOHEHTHBIX cucTeMax. PU3HKO-XUMHYECKHHA aHAJIM3.
N3yueHne 3aBHCUMOCTH CBOWCTB CHCTEMBI OT €€ cocraBa. KpuBbIE OXJaXICHMUS.
OrnpenenieHne coctaBa 3BTEKTUYECKON cMmecH. [locTtpoenue auarpaMm KUIEHUS U AUarpaMm



MJIaBKOCTU JUIsi OWHApHBIX cucteM. OrpaHWYeHHas PacTBOPUMOCTh B TPEXKOMIIOHEHTHBIX
CHCTEMAX.
XuMnuyeckoe paBHoBecue. OrpesicieHHE KOHCTAHThI XHUMHYECKOTO paBHOBECHUS] U
TEIIOBOTO 3P deKTa XUMUIECKON PEaKIluy Ha MPUMEPE PEAKITNI pa3IoKEHUsI.
Tepmoxumus. Kanopumerpus. OnpeneneHue TEMIOEMKOCTH BEIIECTB KATOPUMETPUISCKUM
METOHOM.

4. O0beM yueOHON AMCUMILIMHBI:

Bujtbt paoueii pagors: B 3aYeTHBIX B aKaJeM.
eIMHHUIAX yacax
O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY 30 108
IUIAHY
AyIuTOpHBIE 3aHITHS: 0,89 32
Jlaboparopus 0,89 32
CamocrositeasHas padora (CP): 2,11 76
Bujx kxoHTpoOJS: 3a4eT - 3ayeT
Bujtet paoueii pagors: B 3a4YeTHBIX B ACTPOHOM.
eIMHHUIAX yacax
O01mas Tpya10eMKOCTh JUCHUILIUHBI 110 Y4eO0HOMY 30 81
IUIAHY
AyIuTOpHBIE 3aHITHS: 0,89 24
Jlaboparopus 0,89 24
CamocrositesnsHas padora (CP): 2,11 57
Bunx konTpoOJs: 3auer - 3agerT

AHHOTAUA
padoueii mporpaMMbl JTUCUUIIMHBI
«OCHOBBI KBAHTOBOI1 XUMHH Heopranuveckunx BemecTs» (51.B.16)
1. Heab aucuMmidHbl: puodpereHrne oO0yJaronMMUCs 3HAHUN B 00J1aCTH COBPEMEHHOM
KBaHTOBOI XUMUU:

— JIOTMYECKH OPTaHM30BAaHHOE O3HAKOMJIEHHE C OCHOBHBIMH TOHSTHSIMU COBPEMEHHOMN
KBaHTOBOI XUMUU;

— H3YUCHUC OCHOBHBLIX KBAHTOBO-XUMHYCCKUX METOJOB pacd€Ta CTPOCHHUA U CBOICTB
XUMHYECKHX CHUCTEM;

— O3HAaKOMIJICHUE C OCHOBHbBIMU MMpeaACTaBICHUAMU 0 XHUMUYECKOU CBsA3U U
MEXMOJIEKYISPHBIX B3aUMO/ICHCTBUSAX;

— O3HAaKOMJIEHME C OCOOEHHOCTSMHM XHUMHUYECKOW  CBSI3U, MEXKMOJIEKYJSPHBIX
B3aMMOJICHCTBHI U CBOMCTB MOJEKYISPHBIX CUCTEM U IMOJIMMEPOB;

- HpI/IO6peTeHI/Ie HAaBBIKOB pa6OTBI C OCHOBHBIMHA KBAaHTOBO-XUMHWYCCKUMHN
KOMIIBIOTEPHBIMU TIPOrpaMMaMU, UCTIOJIb3yeMbIMH Ha MPaKTUKE.

2. B pe3yabtrare u3yYyeHHMs JAUCHUIUVIMHBI O0YyYalOUIWiicsi 1O mporpamMme
0akajaBpHUaTa JOJIKEH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komnerenusamu:

— TOTOBHOCTHIO TPHUMEHATh AaHAJUTHYECKUE U YHUCICHHBIE METOJbl PpEIICHUS
IMMOCTAaBJICHHBIX 3aJa4d, HUCII0JIb30BaThb COBPECMCHHBLIC I/IH(l)OpMaIII/IOHHBIe TEXHOJIOTUH,
MPOBOANTH 00pabOTKYy MHGOPMAIIUU C HCIIOIH30BAHHEM MPUKIATHBIX MPOTPAMMHBIX
cpeactB  cdepbl MpOo(hEeCCHOHANLHOW  JEATENbHOCTH, HWCIONB30BaTh  CETEBEHIC



KOMITHIOTEPHBIC TEXHOJOTUH U 0a3bl JAHHBIX B CBOCH MPOQECCHOHAIBHON 00JacTH,
MaKkeThl TPUKIATHBIX TPOrpaMM Uil pacyeTa TEXHOJOTHMUYECKUX TapaMeTpoB
obopynosanus (I1K-2);

— CIOCOOHOCTHIO  IJIAHUPOBaTH H  NPOBOAWTH  (U3WYECKHE UM XUMHYCCKHE
AKCIIEPUMEHTHI, TIPOBOJUTH 00pabOTKY MX PE3yJIbTaTOB M OIICHWBATh IOTIPEIIHOCTH,
BBIJIBUTATh TUIIOTE3bI U yCTAHABIMBATH TPAHUIIBI MX TPUMEHEHUS, TPUMEHSATH METO/IbI

MaTeMaTHIECKOTO aHaim3a u MO/JICIIUPOBAHMUS, TEOPETUYECKOTO u
sKCHepuMeHTanbHOro uccnenoanus (I1K-16).
3namo:

— OCHOBHBIE MOJIOKEHUSI KBAHTOBOW XMW, COBPEMEHHOM TEOPUHU XUMUYECKOU CBSI3U U
MEKMOJICKYJISIPHOTO B3aWMOJICUCTBUS M IPUMEPHI €€ NMPUMEHEHUS K KOHKPETHBIM
XUMHUUYECKHM CHCTEMaM;

— TMPUHLMIB KOJUYECTBEHHOW XapaKTEPUCTUKH aTOMHOU W HJIEKTPOHHOH CTPYKTYpbI
MOJIEKYJISIPHBIX CUCTEM U MOJIMMEPOB;

— OCHOBHBIC B3aUMOCBSI3U MEXKIY SJEKTPOHHOH CTPYKTYpPOH M (H3MKO-XUMUYCCKUMHU
CBOMCTBaMHM BELIECTB, JICIKAIINE B OCHOBE YIIPABJICHUSI CBOWCTBAMH;

— BO3MOYHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHUUYECKHUX PACUETHBIX METO0OB U
00JaCcTl UX MPUMEHUMOCTH.

Ymems:

— MPUMEHATH KBAHTOBO-XMMUYECKUE MOAXOABI M METOJIBI I PacueTa, HHTEPIPETAIIHH
U MPEJICKa3aHUsl CTPOCHUS M CBOMCTB MOJICKYJISIPHBIX CHCTEM U MOJMMEPOB.
Braoems:

— DJIEMEHTAPHBIMU HABBIKAMM IIPUMEHEHUs KBAaHTOBO-XMMMYECKUX IIOJIXOI0B H
METOJOB M  MHTEpPIPETAlMu  PE3yabTaTOB IIPU  PELIEHUM  NPAKTUYECKUX
TEXHOJIOTMYECKUX 3a/1a4 U CTaHAAPTHBIMU KBAHTOBO-XMMHUYECKUMH KOMIIBIOTEPHBIMU
IIPOrpaMMaMH.

3. Kparkoe coep:kaHue JUCHUTIHHBI

Beenenue. [Ipenmer KkBaHTOBOM XMMMH. POiIb KBAaHTOBOW XMMHHU B OIMCAHMM XMMHUYECKHUX
SBJICHUM U NPOLECCOB. B3anMMOCBA3b KIaCCUYECKON U KBAHTOBOM MOJIEIIEH MOJIEKYL.

Paznen 1. OGmmue nNpuHIMITBEI KBAHTOBOW XUMUH
OcHOBHBIE TIOJIO’KEHUSI KBAHTOBOM MEXaHUKHU. BapualnoHHBINH METO/] HAXO0KIEHUS BOJTHOBBIX
¢ynkuuit. [IpubnuxeHne He3aBUCHUMBIX dYacTUIl. MeTOX CaMOCOIJIacOBAaHHOTO MO JJis
aToMoB. [Ipubnuxenue HeHTpaJbHOTO NOJS. ATOMHbBIE OPOUTATIN U UX XapPAKTEPUCTHKU.
OHORJIEKTPOHHBIE U MHOT03JIEKTPOHHBIE BOJTHOBBIE (DYHKIIMU M METObI MX pacyerTa.
AHTHUCUMMETPUYHOCTh JIEKTPOHHOM BOJIHOBOM (yHKumu. CrnuH-opOutanu. JlerepMHHAHT
Cnenrepa. Benenne B Meronsl Xaprpu-Poka um Kona-lIlloma, xumuueckas TpakTOBKa
pe3yNbTaToB. DJIEKTPOHHbIE KOH(PUTYpALlUK aTOMOB C TOUYKHU 3PEHHS] KBAHTOBON XUMHHU.

Pazgen 2. MeTo/1bl KBAHTOBOM XUMHUH
[Mpubmmxenne  bopHa-Onmnenreiimepa,  aanabaTUyecKWii  MOTEHIMAN U TIOHITHE
MOJIEKYJISIpHOM  cTpykTypel. Metonel Xaprpu-®oka u Kona-llIpma npus  Mosiekysnsl.
[Tpubmmxkenne MO JIKAO. DOnexkrpoHHas koppemsuus. MeTtos KoH(UTypariOHHOTO
B3auMonelcTBus. Teopus Bo3myleHui. Pacuer sHepruu quccouranu XUMUYECKUX CBS3EH.
Hepapxuss MeTONOB KBAHTOBOM XMMMM. Hesmnupudeckas KBaHTOBas Xumus. ba3ucHble
(GYHKUIMU 7151 HEAMIIMPHUECKUX PACYETOB. ATOMHBIE U MOJIEKYJSApHbIE Oa3uCHbIE HAOOPHI.
Ponp 6a3ucHbIX (YyHKIUN B OMMCAHWU CBOWCTB MoJjekyid. [lomyammupuyeckue MeTOJbI.
BanentHoe npubnmxenue. m-anekTporHHoe npuodmmkenue. Meton I[appuzepa-ITomna-Tlappa.
IIpocToit u pacluMpEHHBIA METOIBI XFOKKEJIS.
TOYHOCTP KBAHTOBO-XMMHUYECKHUX PACUETOB CBOMCTB MOJIEKYII.

Paznen 3. Xumunueckas CBA3b U MEKMOJIEKYIISIPHBIE B3aUMOCHCTBUS

OpOutanbHas KapTUHAa XUMHYecKOM cBsizu. KOHCTpyKTHMBHas U JAE€CTPYKTHBHAas
uHTepdepeHIys opouTaneid. MonekyspHble OpOUTAN U UX CUMMETPHIHAS KI1acCU(PUKALIHSL.



Koppensnuonnsle auarpaMMbl. OJIEKTPOHHBbIE KOH(UIYpallMu JIBYXaTOMHBIX MOJIEKYII.
Amnanus 3acenenHocteil opouraneii mo Mamukeny. [Tonstue o 3apsaax u nopsiaKax cBsizen.

IIpocTpaHCTBEHHOE pacHpeleNIeHHe DIIEKTPOHHOM IUIOTHOCTH M XMMHUYECKas CBS3b.
MexMoneKynsipHble B3auMojieiicTBus. JledopmannonHas 3J1eKTpOHHAs IIOTHOCTh. CHilbl B

MOJICKYJIax.

3axntoueHre. KBaHTOBas XUMHUS KaK MHCTPYMEHT IIPOTHO3a B XMMUH.

4., O0beM y4eOHOH JUCIUNIMHBI:
4.1. Ounas dopma:

Bun yuebHoi paboTbl B 3auerHbIx B akanem.
CIMHULIAX qyacax
OO0mas Tpy10eMKOCTh JTUCIUIIJIUHBI M0 Y4eOHOMY 3,0 108
TUIAHY
AyIUTOPHBIE 3aHIATHS: 0,90 32
Jlexumm (Jlek) 0,45 16
Jlaboparopusie 3ansaTus (JI13) 0,45 16
CamocrositesibHas padora (CP): 2,1 75,8
By uTOroBOro KOHTpOJIsi: 3a4eT ¢ OIeHKOH 0,005 0,2
B 3auerHbIX B actpon.
Bun yuebHo# paboThl eIMHULIAX qacax
O01mas TpyA0eMKOCTb I CHUILTHHBI 110 Y4eOHOMY 3,0 81
IUIAHY
AYJAUTOPHBIE 3aHATHSL: 0,90 24
Jlexumn (Jlek) 0,45 12
Jlaboparopusie 3ansaTus (JI3) 0,45 12
CamocrositesbHas padora (CP): 2,1 56,7
By uTOroBOoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM 0,005 0,15

AHHOTAIIUSA
K Y4eOHO# mporpamMmMe J¥CUUIIIHHbBI
«TexHoJI0TMS HEOPraHUYECKNX BELEeCTB: MHHEPaIbHbIe YA00pPeHHUs U COJTH
(b1.B.17)

1. Heap kypca TexHonoruss MUHEpaNbHBIX KHCIOT cojieil M ynoOpeHuit 3akitoyaercs B
paclIMpeHu M YriIyOJIeHWHM 3HAaHUW 10 HANpaBJIEHUIO MOATOTOBKM 0OakanaBpoB B
XUMHKO-TexHosornyeckoM BY3e B obmacti pu3MKO-XMMHUYECKUX OCHOB TE€XHOJIOTUH
OCHOBHBIX HEOPraHMYECKHX KHCIIOTHBIX, COJIEBBIX U YAOOPUTEIbHBIX MPOJYKTOB
XUMHYECKON MPOMBIIIJIEHHOCTH, a TaK)K€ COIYTCTBYIOIIMX IPOLECCOB: MOATOTOBKH
CBIPBSI, 00€3BpEKUBAHUS U PEKYIIEPALIUU TIPOMBILIUIEHHBIX BEIOPOCOB.

2. B pe3yabTrare mu3yYyeHMs JUCHUILIMHBI O00y4yamolmiics 10 NporpamMme
0axkaaBpHATA JOJIKEH:

Ognadems cnenyrommumu npogpeccruonanbHbiMu (1K) komnereHumsmu:

— CIOCOOHOCTHIO M TOTOBHOCTBIO OCYLIECTBIIATH TEXHOJIOTUYECKUI MPOLECC B COOTBETCTBUU
C pErnaMeHTOM M HCIOJb30BaTh TEXHUYECKHE CPEIACTBA JUIsl M3MEPEHUS OCHOBHBIX
apaMeTPOB TEXHOJIOTUIECKOTO TPOIecca, CBOMCTB chipbst U mpoaykiuu (ITK-1);

—CIMOCOOHOCTBIO NMPHUHUMATh KOHKPETHbIE TEXHHUECKHE pelIeHHs Npu pazpaboTke
TEXHOJIOTHYECKHUX MPOIECCOB, BHIOUPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHHU C YUETOM
IKOJIOTUYECKUX TocneacTBrid ux npuMeHenus (I[1K-4);

— CIOCOOHOCTBIO MPOBOAMTH AaHAIU3 ChIPbS, MaTepUajoB U TOTOBOM NPOAYKIIMH,
OCYIIECTBIISITH OIIGHKY pe3ynbTaroB aHanu3a (I1K-10);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWE CBOWCTB XMMHMUYECKHUX 3JIEMEHTOB, COEAMHEHUN H

MaTepI/IaJ'IOB Ha UX OCHOBC IJId peI.HeHI/Iﬂ 3a1a4 HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTHU (HK-
18);



— TOTOBHOCTBIO H3ydaTh HAyYHO-TEXHMUYECKYI0 HMH(POpPMAIUIO, OTEYECTBEHHBI U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).
3namo:

— OCHOBHYIO KJIacCH(PHKAIMI0O W XHUMHUYECKHE CBOWCTBA MPOIYKTOB OCHOBHOTO
HEOPraHUYECKOT0 CUHTE3a;

— TEOPETHUYECKHE OCHOBBI TOJYYEHUS HEOPraHWYECKUX BEIIECTB; MEXaHU3Mbl OCHOBHBIX
HEOPraHMYECKUX PeaklUi U UX o0lIre KHHETUYECKUe 3aKOHOMEPHOCTH;

— OCHOBHBI€ TUIIBI U KOHCTPYKIIMHM PEAKTOPOB JUIsl MPOBEJEHUS MIPOLIECCOB;

— METOJbl MOJIETMPOBAHUS M ONTUMHU3ALUU TEXHOJOTHYECKHX IPOIIECCOB IMPOU3BOJICTBA

HEOPTraHUYECKHUX BEILECTB;

CUCTEMbl ABTOMATU3HUPOBAHHOTO TMPOCKTUPOBAHUS TEXHOJOTMUECKUX TPOIECCOB U

OT/ICNIbHBIX Y3JIOB TEXHOJOTUUYECKON CXEMBI,

TEXHOJIOTHIO M OOILIUE MPUHIMUIBI OCYIIECTBICHHUS XUMHYECKHX MPOIECCOB MOIYyYCHHS

KHCJIOT, COJIEH, MIeTI04Yel 1 MUHEPAJIbHBIX YI00pEeHNUH;

— pa3iuyHble CrocOoObI peKynepanuy U yTUIU3aluK Ta30BbIX, KUAKUX U TBEPIbIX OTXO/0B
MIPOU3BOJICTBA HEOPTAaHUYECKOTO BEILIECTB;
Ymemy:

— HCTOJB30BaTh METOJbl MCCJICIOBAHUS W OIPEACIICHUs] MapaMeTPOB TEXHOJOTUYHBIX
MPOIIECCOB;

— aHaJIM3UPOBATH B3aMMOCBS3h TEXHOJIOTHYECKUX TTapaMeTpoB ¢ 3(H(PEeKTHBHOCTHIO Mporiecca
Y Ka4eCTBOM MPOAYKIIHH;

— TMPOBOJAMUTH HKCIIEPUMEHTHI MO 3aJaHHBIM METOAMKaM; AaHAJIM3UPOBATh PE3YJIbTATHI
JKCIIEPUMEHTOB.
Braoems:

— MeToJaMH pacuera HEOOXOJUMBIX TEXHOJOTMYECKMX TMapaMeTpoB Ha OCHOBE
AKCIIEPUMEHTAIIBHBIX U JINTEPATyPHBIX JAHHBIX;

—METOJJaMU TEOPETHYECKOT0 M AKCIEPUMEHTAIbHOIO HCCIEAOBAHUS TEXHOJIOTUYECKUX
MIPOIIECCOB MPOM3BO/ICTBA HEOPTAaHUYECKHUX BEILIECTB;

— OMpeJeNieHus] MapamMeTpoB MaTeMaTHMUYECKUX MOJIeJed TEeXHOJIOTHYECKUX ammapaToB IO
AKCIIEPUMEHTAIILHBIM JaHHBIM;

— IIporpamMmamu JJisi IOCTPOCHUS M ONITUMU3ALUN TEXHOJIOTUUECKON CXEMBI;

— METO/IaMH TE€XHUKO-IKOHOMUYECKOW ONTUMHU3AIMHN TEXHOJIOTHYECKUX CXEM.

3. Kparkoe conep:xkanne Kypca

Brenenue. 3HaueHne CONEBBIX U MICTIOYHBIX MPOIYKTOB B IKOHOMHUKE CTPAHBI.

1. ®U3UKO-XMMHUYECKHE OCHOBBI TEXHOJIOTUU COJIEBBIX M IIEJIOYHBIX NMPOAYKTOB. PaBHOBecue

B MHOTOKOMITOHEHTHBIX BOJHOCOJIEBBIX COJICIJIaBKUX cHUTeMaxX. KuHeTWka NpoleccoB B

BOJHOCOJIEBBIX U COJIETNIABOBBIX CHCTEMaX.

2. CeIpbeBbIe MaTepuaibl U TEXHOJOTHYECKHE TpeOoBaHUsI K HUM. ChIpheBbIE MCTOYHUKH,

METOJIbI TIOJITOTOBKU CHIPbSI K XUMHUYECKoW mepepadoTke. MeTosl mepepaboTKu ChIpbs B

yIOOpEHUS U COJIH.

3. TexHONOTUS OCHOBHBIX COJIEBBIX U MIENOYHBIX MPOAYKTOB. Kiaccudukaius coieBbIX

MIPOJIYKTOB, TpeOOBaHUsA K HUX KayeCTBY. THIIOBBIE TMPOIECCHI W OMEpPAlUd B TEXHOJOTUH

ynoopenuii. [Ipon3BOACTBO CONEBBIX M MICTOYHBIX NPOAYKTOB (KaIUUHBIX, (oc]aTHBIX,

A30THBIX, CJIOXKHBIX yIOOpEHUN, COABI, HEKOTOPHIX cojieii. OCHOBHBIE OTXOJBI MTPOU3BOJICTB,

METOJIbI MX YTHJIM3AIMN U 00e3BpeKUBaHUs. TEeXHUKO-IKOHOMUYECKAs OI[EHKA MMPOU3BOJICTB,

TEHJICHIIUU PA3BUTHS OTPACITH.

4. B3anMOCBSI3b TEXHOJIOTUU U CBOMCTB COJIEBBIX IIPOYKTOB.

TexHonorust MUHEpalIbHBIX yIOOpPEHH, coslel U 1ienodeit

3HavYeHHE COJIEBBIX M HICIIOYHBIX MPOAYKTOB B YKOHOMHUKE CTpaHbl. ChIpbEBbIE€ MCTOUHMKHU,

METO/bl TIOJITOTOBKH CHIPhS K XHUMHUYECKoW miepepaboTke. Kiaccudukarus CoaeBbIX

MPOJYKTOB, TpeOOBaHUSA K WX KauyeCTBY. THIIOBbIE MPOIECCHl M OMEpallid B TEXHOJOTUU

ynoOpeHuii. MeToasl TepepabOTKH ChIphs B yHoOpeHus U coiu. DU3HKO-XUMUYECKHE



OCHOBBI TIOJyYEHUS COJiel M3 pacTBOPOB: (ha30BbIe pPaBHOBECHS U KUHETHKA IPOLECCOB B
BOJIHOCOJIEBBIX cHUcTeMax. [IpoW3BOACTBO COJIEBBIX U IIEJIOYHBIX MPOIYKTOB (KAJIMMHBIX,
dbocdaTHbIX, a30THBIX, CIOXKHBIX YIOOPEHUI, COMbI, HEKOTOPHIX cosei). OCHOBHbBIE OTXOJbI
MIPOU3BOJICTB, METObI UX YTUIU3ALMHU U 00€3BpEeKUBaHUS. TEXHUKO-IKOHOMUYECKasi OLIEHKa

MIPOM3BOJICTB, TEHICHIIUH Pa3BUTHS OTPACIIH.
5. O0bém yueOHOM TMCUMILUINHBI:

Bunbr yueOHOM paboThI B 3aueTHbIx B akanem. B actpom.
SIMHUIIAX gacax qJacax
O01masi TPy10eMKOCTb TUCHHILIHHBI 4 144 108
10 y4eOHOMY ILUIAHY
KonrakTHasi pa6ora: 1.78 64 48
Jlexuuu (Jlek) 1.44 52.0 38.9
[Ipaxtuueckue 3ansatus (Ilp) 0.34 12 9.1
CamocrosiTesbHas padora (CP): 1.22 44 33
CamocrosiTenbHOE U3YUCHHE Pa3/IesioB Kypca 1.22 44 33
ATTecTalMOHHASI KOHTAKTHAasi padoTa 0,4 0,3
Buna xoHTpoOJISi: DK3aMeH 1 35,6 26,7

AHHOTAIUA padoyeil NPOrpaMMbl M CIUTLINHbBI
«IIpoexkTHpoBaHuUe 1eTAJIell MAIIIUH U ANINAPATOB B TEXHOJIOTHH HEOPraHUYeCKHX
BemlectB» (b1.B.18)

1.eab TUCHUIIHHBI

— HAY4YUTb CTYACHTOB TBOPYCCKOMY IMOAXOAY K BBIIIOJIHCHUIO MHIKXCHCPHBLIX PACUCTOB Ha
IMPOYHOCTb, XKCECTKOCTb H YCTOﬁHHBOCTB JJICMCHTOB KOHCTPYKHHﬁ, ,I(eTaHeﬁ U Yy3JIOB

MallvH 1 aliapaTrosB;

— M3YYUTh TUIOBBIX 3JIEMEHTOB KOHCTPYKIIUNA XUMUYECKOTO 000PYyI0BaHNS;
— OCBOUTH METOJIMKH TIPOCKTUPOBAHHUS U OOECIeYeHHEe HEOoOXOAUMMONW TEXHUYECKOU

HHq)OpMaHHeﬁ AJI BOCIIPUATHA CTYACHTAaMHU PsAJid HOCICAYOINX JUCIIUIIINH.

2.B pe3yabpTare M3y4eHHsl IMCHUILIMHBI 00y4alolmiicss Mo mporpaMmme 0axkajaaBpuara

HOJIKECH

Ob6naoams cnenyromumu npodeccuonanbabiMu (ITK) kommerenusamu:

— MJaHUPOBaTh M MPOBOAUTH (UINYECKUE M XUMHUYECKHE SKCIIEPUMEHTHI, MPOBOJIUTH
00pabOTKy WX pe3yJbTaTOB M OIEHWBATH ITOTPEIIHOCTH, BBIABUTATH THUIOTE3Bl U
yCTaHABIMBATh TPAHUIIBI UX MPUMEHEHHUS, IPUMEHATh METO/Ibl MAaTEMAaTUYECKOTO aHAIHU3a
U MOJICTTUPOBAHMUS, TEOPETHUECKOTO U dKCIIepuMeHTabHoro uccineaoBanus (ITK-16);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWS OCHOBHBIX (U3WYECKUX TEOPHHA ISl PEIICHHMA
BO3HUKAIOIINUX (U3UYECKUX 3373y, CAMOCTOSITENFHOTO MPUOOpETeHHs] (PU3UYECKUX
3HAHWMA, I TIOHUMAaHUS TMPUHIMIIOB PAabOTHl MPUOOPOB W YCTPOMCTB, B TOM YHCIIE

BBIXO/IAIINX 32 MPE/IeNIbl KOMIETEHTHOCTH KOHKpeTHOoro Hanpasienus ([TK-19).

3name:

— KOHCTPYKIIMH, THMAXH W KPUTEPUU PaOOTOCIIOCOOHOCTH AeTalied MalluH, COOPOYHBIX

eauHul (y3JI0B) U arperaTos;

— OCHOBBI TCOpHUU COBMECTHOM pa6OTLI U MCTOAbI pacucTa JeTajer u y3JIOB MAlllMH H

arnmapaToB XMMHYECKOW TEXHOJIOTHH,
Ymems:

— BBIIOJIHATH U YATATh TEXHUYECKUE CXEMBI, YEPTEXKHU U CKU3BI J€TAJIEH, Y3JI0B U arperaroB
MaIIlH, COOPOYHBIX YEPTEkKEN U YepTex M 00ILIEro BU/IA;




— MPOU3BOAUTH  PACYeThl MO  OCHOBHBIM  KpUTEpUsM  pabOTOCMOCOOHOCTH U
KOHCTPYHPOBAHUS JIeTaleH MaIlnH;
— MPOU3BOJUTH PACUEThl U KOHCTPYWPOBAHHE JICTAJICH MAIIMH U MEXaHU3MOB C Y4ETOM
IIPOM3BOJICTBEHHON TEXHOJIOTHH U KCIUTyaTallHH,
Bnaoemw:
— HaBBIKaMU KOHCTPYHPOBAHUS U TEXHUYECKOT'O TBOPUYECTBA,
— MpaBWIAMH TOCTPOCHHS TEXHHUECKUX CXEM U UYePTEIKeEH;
— OCHOBHBIMH METOJIaMU pacueTa M TPOCKTUPOBAHUS MEXAaHHMYECKHX VY3JI0B H
2JIEMEHTOB TEXHUKHU.
3.Kparkoe coaep:kanue TMCHUIIHHBI:
Paznen 1. «Pacyer XMMHYECKOro ammapara ¢ MEXaHHWYECKHM IepEMEIIHBAFOIINM

YCTPOMCTBOM.

[To Bcem sTamaM KypcoBOTO MPOEKTa o(popMIIsieTcs: enruHas MOsICHUTEIbHAS 3aIHCKa.
B mosicHUTEeNpHYIO 3aUCKy BKJIIOYAIOTCS TMPOEKTHBIE W NPOBEPOYHBIE PACUYEThl THUIOBBIX
3JIEMEHTOB B COOTBETCTBHH C JICHCTBYIOIIMMHU MeToAuKaMu. [IpousBoaures:

1) BBIOOpP KOHCTPYKIIMOHHBIX MaTEPUAIIOB;

2) pacdeTr OCHOBHBIX T€OMETPUYCCKHUX Pa3MEPOB allapaTa;

3) pacder TOJIIMH CTCHOK anmnapara u pyOamiku;

4) moxbop MpHBOIa;

5) pacuer (1aHIIEBOrO COCAMHEHUS KPBIIIKH C KOPIYCOM arapara;
6) pacuer Baia MEUIAJIKU HA BHOPOYCTOMYMBOCTD U MIPOYHOCTD;

7) moxbop u pacueT My(ThI;

8) mombop M pacyeTr yIIOTHEHHUS.

Paznen 2. «Yeprex obuiero Buaa anmaparay.

Bemmonnsiercst yeprexx oOImiero Buaa ammapaTa ¢ BHIAMH, pa3pe3aMi, CEUCHHSIMH U
BBIHOCHBIMH 3JIEMEHTaMH, TAIOIIUMH [IOJHOE NPEICTaBICHNE 00 €ro yCTpOiCTBE M MPUHIIHIIE
paboTsl. YepTex 001Iero Buaa anmapaTa COAepKUT:

1. H3oOpaxenue ammapata (BUABI, pa3pe3bl, CEYECHUS, BBIHOCHBIC JIIEMEHTHI),
coJiep KalIre OKOHYATEIbHBIE KOHCTPYKTUBHBIE PEIICHHUS.
OcCHOBHBIE pa3Mephl.
Pacnonoxenune mrynepos, JI0Ka, OMop arnmapara.
TaGnuity Ha3HAYEHUS IITYIIEPOB B arapare.

aprowd

TexHUYECKYyIO XapaKTePUCTUKY U TEXHHUECKHUE TPEOOBaHUS K HEMY.
Ha BTOpOM 5HCTE BBIMOIHAIOTCS YEPTEKU COOPOUHBIX €IUHHI] U AeTaneil. UepTexu
BBITIOJHSIOTCS Ha MucTax ¢popmara Al.

KypcoBoil mpoekT sBIsieTCsl caMOCTOSTENbHON paboOTOM CTyneHTa, KOTOPBIA HEeceT
MOJIHYIO OTBETCTBEHHOCThH 33 €€ KaueCTBO (IIPaBUILHOCTh PacyeToB, 0OPMIICHHE YePTEKEH)
U CBOEBPEMEHHOCTh BBITIOJHEHUs BceX JTamoB pador. [lpemomaBarens — pyKOBOIUTEIH
MIPOEKTAa HANPABJISIET pabOTy CTY/IEHTa, KOHCYJIBTHUPYET MO HESICHBIM BOIIPOCAM, OIPEACIIET
CTEMNEeHb 3aBEPIICHHOCTH OT/AEIBHBIX 3TAIOB MTPOCKTUPOBAHUSI.
4.00beM yueOHO# JUCUMIIIIMHBI

Bunasl yueOHoM paboTh B B akanewm.
3a4YETHBIX qacax
eIMHUIIAX

Oo0mas TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY IJIAHY 3,0 108

AyYIUTOPHBIE 3aHATHSL: 0,44 16




Jlexuuu (JI) - -
[Ipaktuueckue 3austus (113) 0,44 16
CamocrositeabHas padora (CP): 2,56 92
Bua KOHTPOJIsA: KYPCOBOM NMPOEKT Kn
Bunst yueOHoI paboThI B B actpon.
3aYETHBIX gacax
€IMHUIIAX
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 3,0 81
AyIUTOPHBIE 3aHATHS: 0,44 11
Jlexmuu (JI) - -
[TpakTnueckue 3anstus (I113) 0,44 11
CamocrositesbHas padora (CP): 2,56 69
Bua KOHTPOJIsA: KYPCOBOM NMPOEKT Kn

AHHOTAIIUSA
pado4eii MporpaMMbl JUCHUNJIMHBI

«Opranuyeckasi XMMUsi B TEXHOJIOTMH Heopranuveckux Bemectrs» (51.B.19)

Heap aucHUIIMHBI — TpHOOpeTeHHe OOy4YaloUMMUCS 3HAHUW O CTPOCHHH

OpPraHWYeCKHUX COCIMHEHUH, OCHOBHBIX XHMHUYECKHMX CBOWCTBAX pa3IMYHBIX KJIaCCOB

OpPraHMYECKUX COEIMHEHUH M METoJaX HX IMOJIyUYeHHUs, KaK MPOMBIIIJICHHBIX, TaK U

1a00paTOPHBIX. .

B pe3yabTaTre n3y4yeHusi AMCUMILIMHBI 00yYAIOLIUIICA 110 MporpaMmme 0akajgaBpuara

J0JIZKEH:

Obnaoams cnenyromumu npodeccuonansubivu (I11K) komnereHuusamu:

— CHOCOOHOCTBIO  IJJAHMPOBAaTH W MPOBOAWUTH  (pu3Myeckue ¥ XUMHUYECKHE
HKCHEPUMEHTHI, MPOBOAUTE 00pabOTKy MX pe3yJbTaTOB U OLIEHUBATh MOIPEIIHOCTH,
BBIJIBUTATh THIIOTE3bl YCTAHABIMBATH TPAHUIBI WX TMPUMEHEHUS, TPUMEHITH METOIbI
MaTeMaTHYeCKOro aHanmm3a U MO/IJIMPOBAHUS, TEOPETUYECKOTO U
sKcriepuMeHTanbHoro uccnenoBanus (I1K-16)

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUSI CBOMCTB XUMHUECKUX 3JIEMEHTOB, COCAMHEHUHN U
MaTepHaJioB Ha WX OCHOBE ISl PEUICHUs 3a1a4 NMpo(ecCHOHAIBHOW NesTebHOCTH
(TIK-18)

— TOTOBHOCTBIO W3y4aTh HAyYHO-TEXHHUYECKYIO HWH(OPMAIHIO, OTEYECTBEHHBIH U
3apyOeXKHBIN ONBIT 110 TemaTuke uccnenoBanus (ITK-20).
3nams:

— TEOpPEeTUYECKHE OCHOBBI CTPOEHMS M CBOMCTB pa3jIMYHBIX KJIACCOB OpPraHUYECKHX
COCIUHCHMUIA,

— crHocoObl TOJY4YEeHUS U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCIUHCHMIA,

— OCHOBHBIE MEXaHHU3MBI IPOTEKAHUS OPTaHUUYECKUX PEaKLUH;

Ymems:

— TpPUMEHSATh TEOPETHYECKHWEe 3HAHUS JUId CHHTEe3a OPraHWYEeCKUX COEIUHEHUM
Pa3INYHBIX KIIACCOB;

— QaHaNM3UpOBaTh W  MpEJCKa3blBaTh  PEAKIMOHHbIE  CBOWCTBA  OPraHMYECKHX
COCIMHEHMH;

— COCTaBJIATh CXE€Mbl CHHTE3a OPTaHUYECKUX COCTUHEHUH, 3aJaHHOTO CTPOCHHUS;
Braoemy:

— OCHOBaMM HOMEHKJIATYphI U KJIacCU(PUKAIIMH OPTaHUYECKUX COSTUHEHU;



— OCHOBHBIMH TCOPETHYCCKUMMU IPCACTABJICHUAMU B OpFaHH‘IeCKOﬁ XHUMUU,
— HaBbBIKAMM OOOCHOBaHUS pallnOHaJIbHBIX CII0co00B MOJIYUYCHHUS OPraHUYCCKUX

BEIIIECTB.
3. Kparkoe conep:kanue TUCHHNIHHbI
["anoreHonpou3BoOaHEIE. Knaccudukanus. Howmenkiarypa. AJku- u

aJuIWIrajioreHuibl.apoMatuueckue  rajgoreHuabl.  M3omepus. Homenknatypa. CrnocoObl
nonyueHus. [IpoctpancTBeHHOE U 37IEKTpOHHOE cTpoeHue. Pusznueckue cBoiicTBa. Peakiuu
HYKJICODUIBHOTO 3aMeUIeHUs M oTuieryieHus. [loHsATHe HYKI€O(pHIBHOCTH U OCHOBHOCTHU
peareHTOB. AMOUICHTHBIE HyKJIeo(uibHble peareHThl. CHHTE3.
DNEMEHTOOPraHUYECKUE COeIMHEHUs. TUMbI CBA3EH B 3JIEMEHTOPTaHUYECKUX COEAMHEHHUSX.
CnocoObl TIOJTYYCHHS JIMTHH- W MarHMHOpraHWYEeCKuX coeauHeHui. Peakmms ['punbspa,
MexaHu3M. Peakiuy ¢ KapOOHUIbHBIMU COEUHEHUSIMH.
Cruptel. @enodsl. [IpocThie 3upbl. MoOKcHcOeTUHEHU. ATTBIETH B, KeTOHBI. KapOoHOBBIE
KHUCJIOTBI M MX IPOU3BOJHBIE. B Kax10M Kilacce paccMaTpUBAIOTCS CIIEAYIOIIUE pa3JIebl:
U30MepUsi, HOMEHKJIATypa, (U3MYecKHMe U XUMHYECKHE CBOMCTBA, CHOCOOBI MOTy4YCHHS.
Mexanusmsl peakuuii. CUHTES.
KapOoHOBBIE KUCIIOTHI U UX MPOU3BOJHBIE. B Ka)KIOM Kilacce paccMaTpuBalOTCs CIEAYIONIUE
pasfensl: M30MEpHs, HOMEHKIATypa, (QHU3UYEeCKHe M XUMHYECKHE CBOWMCTBA, CIIOCOOBI
nonyueHusi. Mexanusmel peakuuid. CUHTE3.
ManonoBsii 3¢pup. I[lomydenume. Crpoenmne, CH-KucnotHocts. Peaknum konzueHcanuu
MaJIOHOBOTO 3Upa U MATOHOBOM KHUCJIOTHI C alibJleruAaMu. AMUHOKUCTOTHI. JlnKkapOOHOBbIE
KHCJIOTHI.
A3oTconepkaiiiue COeIUHEHUSI. Hutpocoenunenus. Amunbl. B kaxmom kiacce
paccMaTpuBalOTCA  CIEAYIOLIME pa3felibl: HM30Mepus, HOMEHKIaTypa, (usnuueckue u
XUMHYECKHE CBOMCTBA, CIIOCOOBI MosydeHus. Mexanusmbl peakuuid. CUHTES.
A3a- 1 1Ma30COeTUHEHUS.
[TomyueHnue qua30COEIMHEHHI peakiiel AMa30TUPOBAHUS: YCIOBUS IIPOBEICHUS PEaKLUU U
MexaHu3M. Pusnyeckue CBOWCTBA. XUMHYECKME CBoWcTBa. [losydyeHume u npuMeHeHHE
azocoenuHeHui. CHUHTES.

4. O0beM y4eOHOI TNCHUNITHHBI:

B 3aueTnpix | B akajgem. gacax
Bun yuebnoit paboThl € TUHUIAX
O0mas TpPyA0eMKOCTh JMCIUILIUHBI 10 Y4eOHOMY 5,0 180
TUIAHY
AyAUTOpPHBIE 3aHATHS: 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktueckue 3anstus (I13) 0,9 32
JlabopaTopusie 3ansatus (J1ab) - -
CamocrositeabHas padora (CP): 2,2 80
Jlpyrue BUIBI CAMOCTOSITENIEHON Pa0OTHI 2,2 80
Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
B 3auetHbix | B actpon. yacax
Bun yuebHoit paboThl e TUHUIIAX
O01as Tpya0eMKOCTh JUCHUIIUHBI 110 Y4eOHOMY 5,0 135
TIAHY
AyIUTOPHBIE 3aHSITHS: 1,8 48,6
Jlexrmu (JIek) 0,9 24,3
[Tpaktuueckue 3austus (I13) 0,9 24,3




JlaGopatopusie 3ansTus (JIad) -

CamocrositesibHas padora (CP): 2,2 59,4

Jpyrue Bubpl caMOCTOSITEIbHON pabOThI 2,2 59,4

Buja xoHTpoOJISi: 3a4ueT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTaUA padoyeil NPOrpaMMbl IUCHUTLIAHBI
«JJeKTHBHBIE KYPChI 10 (pu3HuecKoii KyabType u cnopty» (b1.B.20)
1. Hesab IMCUHUIIMHBI:
—  OBJIQJICHUE CHUCTEMOH MNPaKTHYECKUX YMEHUH M HaBBIKOB, 00ECIECUMBAIOLINX
COBEpPILIEHCTBOBAHHE MICUXO(PU3NIECKUX CITOCOOHOCTEH;

— pa3BUTHE CHOCOOHOCTEH HCMOIB30BaTh pa3zHooOpasHble (GopMbl (U3HUIECKOI
KYJBTYpBI, CIIOPTa M TypU3Ma JJIi COXPAHEHMs U YKPEIUIEHUS CBOErO 370POBbS U 310POBbs
CBOUX OJIM3KUX B IOBCEAHEBHOM KHU3HH U MPOPECCUOHATHLHOM 1S TebHOCTH;

— (QopmupoBaHHME MOTHBALMOHHO-IIEHHOCTHOTO OTHOWICHHA K  (pusnueckon
KYJIBTYype, (U3NUECKOMY COBEPIIEHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA HA 3710POBBIN
00pa3 XU3HU;

— 00ydJeHue TEeXHUYECKHM U TAKTUYECKHM IIPUEMaM OJHOTO U3 BUJOB CIOPTA.

2. B pesyabrare H3y4YeHMs AUCHMIVIMHBI OOydawouuiics mo MporpaMmme

0akajaBpHUaTa q0JI’KeH:
Obnaoams crnenyromumu o0mekyasTypHbiMU (OK) KoMIeTeHIUSIMHU:

- CIIOCOOHOCTH K caMoopraHu3anuu u camoodpasosanuto (OK-7);

- CHOCOOHOCTh HCHOJB30BATh METOJBl M CPEACTBA (U3UYECKOH KYyJIbTYpBl VIS
o0ecrieyeHrsl TIOTHOIICHHOW COLMAIbHOW M mpodeccnonanbHoi nestenbHocTH (OK-
8).
3name:

- HAY4YHO-TIPAKTHUECKUE OCHOBBI (PU3NYECKOMN KYIbTYpPbI U CIIOPTA;

- COLMAIbHO-0MOIOTHYECKIEe OCHOBBI (PU3NYECKOM KYIBTYPHI U CIIOPTA;

- BJIIMSIHHE O3/J0POBUTENIBHBIX CHUCTEM (U3UYECKOr0 BOCIUTAHMS Ha YKpEIUICHHE
3I0pOBBSI, MPOPMIAKTUKY MTPO(HECCHOHATFHBIX 32a00JIEBaHMIA U BPEIHBIX MPUBBIUEK;

- CHocoObl KOHTPOJIE M OLEHKHM (U3UYECKOTO pa3BUTHS M (U3NYECKOI
MOJIFOTOBJIIEHHOCTH;

- IOpaBWiIa M CIOCOObI IUIAHUPOBAHMS MHIMBHUIYalIbHBIX 3aHATUH Pa3TU4YHOM
LIEJIEBOM HAIIPABJICHHOCTH;

- cropruBHble Tpaguuu MXTHU-PXTY um. I.11. Menneneesa.

Ymemn:

- BBINOJIHATH MHANBUAYAIBHO 1TOI00paHHBIE KOMIUIEKCHI IO (DU3UYECKON KYJIbType
Y pa3IMyYHBIM BU/IaM CIIOPTa;

- OCYILIECTBIISATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJII0oJaTh
MpaBUJIa TUTUEHBI M TEXHUKU 0€30MaCHOCTH;

- OCYIIECTBIISITh TBOPUECKOE COTPYAHUYECTBO B KOJUICKTUBHBIX (popMax 3aHATHI
¢bu3nyeckoil KyIbTypoil U CIIOPTOM;

- BBINOJIHATH MPUEMBI 3aIIUTH U CAaMOOOOPOHBI, CTPAXOBKHU U CAMOCTPAXOBKH.
Bnaoemy:

- CpEICTBAaMHU U METOJIaMHU YKPEIUIEHUS! HHINBUAYAIBHOTO 3/10pOBbs, (PU3NUECKOro
CaMOCOBEPILIEHCTBOBAHUS;

- JOJDKHBIM ~ YPOBHEM  (DM3MYECKOH IOATOTOBICHHOCTH, HEOOXOAWMBIM ISt
KayeCTBEHHOI'0 YCBOGHMs MpPO(ECCHOHATbHBIX YMEHUH M HABBIKOB B IpoIecce
oOyueHus B By3e, 111 00ecrevyeHus MOTHOLUEHHOW COMaIbHON U MPpodhecCuOHATbHOM
JeSITeIbHOCTH MOCTIe OKOHYaHUs y4eOHOTo 3aBe/ICHHS;




— TEXHUYECKUMH U TAKTUYECKUMHU HAaBBIKAMH B OJTHOM U3 BUJIOB CIIOPTAa.

3. Kpatkoe cofep:kanue I CUUITIUHBI

Kypc muciumninubbl «JJieKTHBHbIE JMCHUIUVIMHBI MO (PU3HYECKOl KYJIbType H
CIIOPTY» peau3yeTcsl Yepe3 BapuaTUBHBIA KOMIOHEHT (3J1eKTUBHBIA Paznen) 328 vacoB (Bun
cropra 1O BBIOOPY CTyAEHTa), B 3a4eTHbIC EAWHUIIBI HE TEePEeBOAUTCA, SBISETCS
00s13aTEIIbHBIM JJIs1 HICTIOJIHEHHUSI TIPH OYHOU (hopme 00YYeHUs..

[IporpaMMa paccuMTana Ha U3y4€HUE TUCIUILUIUHBI «DJIeKTUBHbIE JUCHHUILIMHBI 110
(pu3uyeckoil KyJbType M CHOPTY» B TEUYEHHME LIECTH CEMECTPOB M MpeArosaraer, 4ro
oOyJaroruecss UMEIOT TEOPETHYECKYIO MOATOTOBKY B 00iacTu AuCUMILTHHBI «Dusnueckas
KyJIbTypa W CIOPT», 3aKaHYMBAETCSl 3a4€TOM B KOHLE Kaxjaoro cemecrpa. KoHTpoib
YCIIEBAEMOCTH CTYJIEHTOB BEIETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

I[pakTHyeckne 3aHATHSA.

[IpakTuueckuii paszgen MOporpaMMbl pealu3yeTcss Ha Yy4eOHO-TPEHUPOBOUHBIX
3aHATUAX B YUEOHBIX TpyMIaxX 1Mo o0mei Gu3nueckoi MoAroTOBKE WM 10 BHIOPAaHHOMY BUIY
cropra.

[IpakTuyeckne 3aHATHS MOMOTAIOT MPHOOPECTH OMBIT TBOPYECKOW MPAKTUYECKOH
JESTENIbHOCTH, Pa3BUBAIOT CAMOCTOSITENILHOCTh B (DM3MUYECKOI KYJIbTYpPE U CIIOPTE B IENAX
JOCTIDKEHUSI (PU3MYECKOTO COBEPIICHCTBA, IMOBBIIIAIOT YPOBEHb (PYHKIMOHAIBHBIX H
JIBUTaTEJIbHBIX CIOCOOHOCTEN, HAalIPaBJIEHHO (POPMHUPYIOT KaUe€CTBA U CBOMCTBA JIMYHOCTH.

[IpakTuueckuii pazzen BKIOYaeT B ceOst moapasnensl: Mo obmeill Qusuveckon
noaroroBke (ODII) u cnenmansHOM Pru3mdeckoit moaroroske o Bugam cropra (COIT).

Y4eOHO-TPEHUPOBOUHBIE 3aHATHUA Oa3UPYIOTCS HAa MIMPOKOM  HCIOJIB30BAHUU
TEOPETUYECKUX 3HAHUNA U METOJUYECKHX YMEHUH, HA IPUMEHEHUHN Pa3HOOOpa3HbIX CPEICTB
dbusznyeckoil KymbTypbl W CIOpTa, CHOPTUBHOM U  mpodecCHOoHaTbHO-TIPUKIAAHON
(u3UYECKOM MOATOTOBKE.

VY aensercs BHUMaHUE BOIIPOCcaM MPOBEJCHHS COPEBHOBAHUM (TIpaBUila COPEBHOBAHUIA,
crcTeMa pO3BITPHILICH, OTIpeiesieHue modeauTeneid, 000pyI0BaHHE U HHBEHTAPB).

Kputepuem ycnemHoCcTH OCBOEHHUS y4eOHOrO MaTepuana SBISIETCS JKCHEpTHas
OLICHKA IPENoJaBaTelisl, YYUTHIBAIOIIAS pecyasapHOCHb NOCeujeHusi 00A3amenbHbIX Y4eOHbIX
3aHAmMUL, BBIIOJIHEHUE YCTAHOBJIEHHBIX HA JIaHHBIA CEMECTP KOHTPOJbHBIX HOPMAaTHUBOB
(TectoB) oOmiel (pU3NUECKO U CIOPTUBHO-TEXHUYECKOM MOATOTOBKH YISl OTACIBHBIX TPYIII
Pa3IMYHON CIIOPTUBHOMN HAPABJIEHHOCTH.

4. O0beM y4eOHOM JUCHUINIMHBI:

Bupg yuebHoM paboTbl B CemecTtp
aKagem.
I Il 11 v \" \
yacax

O6LLas TPYA0EMKOCTb AUCLMUMNINHBI MO 328
yyebHoMy naaHy
KoHTaKTHaA paboTa — ayauTopHble 328 32 66 66 66 66 32
3aHATUA
MpaKkTuyeckme 3aHaTua (M3) 328 32 66 66 66 66 32
Bupa UTOroBoro KOHTpona: 3a- 3a- | 3a-yetr | 3a- 3a- 3a-

yer yer yer yer yer




Bupg, yuebHoM paboTbl B acTp. CemecTtp
Yyacax I Il I v \Y \

O6uan Tpya0eMKOCTb ANCUUNANHBI MO 246
y4yebHoMy niaHy
KoHTaKTHaA pabora — ayautopHblie 246 25 49 49 49 49 25
3aHATUA
MpakTnyeckne 3aHaTma (MN3) 246 25 49 49 49 49 25
Bup, UTOroBoro KOHTpPONA: 3a- 3a- 3a-yer | 3a- 3a- 3a-

yer yer yer yer yer

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
«JIaGopaTopHbIii NPAKTUKYM NMPOIECCOB U ANMNAPATOB B XMMHYECKOI TEXHOJIOT UM
(b1.B.21)

1. Heab aucuMmMHbl — 3akpelyieHHUe 3HAHWH, IOJYyYEHHBIX IPU H3YYEHHUH
quciumuiniabel - «lIponeccsl u  anmapaThl XMMHUYECKOH TEXHOJIOTMH» B 00JIaCTU OCHOB
THJIPABIMYECKUX, TEIUNIOOOMEHHBIX M MacCOOOMEHHBIX IPOLIECCOB, YTO HEOOXOIUMO IpH
MOJATrOTOBKE OakallaBpOB 1O JaHHOMY HAIPABICHHUIO JJIsI HAyYHO-HCCIICAOBATEILCKOW W
POEKTHO-TEXHOJIOIMYECKOHN 1eATEIIbHOCTH.

2. B pesyabraTre H3y4YeHHs] AUCHUILUIMHBI OOy4yaloummiics IO Hporpamme
0akaJjiaBpUaTa J0JIKeH:

Obaadame CIIEIYIOIAMA KOMIICTCHITHSIMH:

- CHOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJb30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIMH B podeccuonanbroi aestenapuoctu (OITK-1);

- CIIOCOOHOCTBIO HAJIAXXHMBATh, HACTPAUBATh M OCYIIECTBIIATH IPOBEPKY 000PYAOBAHUS
u nporpammubeix cpenctB  (IIK-6) B obOimactu  mpOM3BOJACTBEHHO-TEXHOJIOTHMUECKON
NeSITebHOCTH;

- CIOCOOHOCTBIO IUIAHUPOBATh U MPOBOAUTH (PU3NYECKHE U XHMHUYECKUE
HKCIEPUMEHTHI, MPOBOJUTH OOpabOTKY HX pe3yabTaTOB M OLEHMBATh MOTPEUIHOCTH,
BBIJIBUTATh THIIOTE3Bl M YCTAHABIMBATh TPAHUIBI WX TMPUMEHEHHS, NPUMEHITH METOIbI
MaTeMaTHYECKOro aHajiu3a ¥ MOJEIMPOBAHUS, TEOPETHYECKOTO0 M SKCIEPUMEHTAILHOTO
uccienoBanus (I1IK-16) B 06acT Hay9HO-UCCIIETOBATEIBCKON IEATETHHOCTH.

3Hamy.

- 3aKOHBI IIEPEHOCA UMITYJIbCA, TETJIOTHI U MACCHI;

- OCHOBHbBIE YPABHEHUS NMPUKIIATHON THPABIMKH U 3aKOHOMEPHOCTH NepeMELeHUs
JKUIKOCTEH,

- OCHOBHbBIE 3aKOHOMEPHOCTH MPOLIECCOB OCAXK/IEHUS, (PUIBTPOBAHUS U TEUECHUS Yepes3
3epHUCTBIE CIIOH;

- (hU3MYECKYIO CYIIHOCTb MPOLIECCOB TEIJI0- U MAaCCOOOMEHA; OCHOBHBIE KHHETUYECKHE
3aKOHOMEPHOCTH MacCoIepeHoca Ui CUCTEM ra3(map)-KUAKOCTD;

- TUIOBBIE MPOIECCHl XUMUYECKOH TEXHOJIOTUHM, COOTBETCTBYIOIIME amlmapaTbl U METOMAbI UX
pacuera.

ymemb:

- OIPENENATh XapaKTep ABMKEHUS KUJIKOCTEH U ra3os;
- ACII0JIb30BAaTh OCHOBHBIE KHHETUYECKHUE 3aKOHOMEPHOCTH TEIUIO- M MacCONEpeHoca Ipu
aHaJIM3€ TEIJIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB;




- COCTaBJISITh MaTepPUAIBHBIC U TETIOBBIC OaJaHCHI JIJIST CUCTEM Ta3(Tap)-KUIKOCTh;
- PacCUUTHIBAThH MMapaMeTPhl HACOCHOTO, TETIIO- U MACCOOOMEHHOTO 000PYIOBAHUS;
- COCTaBJIATh TEXHOJOTHUYECKUE CXEMbI U N300pakaTh Ha HUX OCHOBHBIC allliaparhl;

- aHaJII/I3I/IpOBaTB BKCHepI/IMeHTaHBHO HOJIy‘-IeHHBIe nu TeOpeTI/I‘-IeCKI/I paCC‘-II/ITaHHBIG
MoKa3are/i padoThI alapaToB.
e1a0emon:
- METOJIOJIOTHEH pacyeTa ruAPOMEXaHUYCCKUX, TEIUIOBBIX 1 MAaCCOOOMEHHBIX POIICCCOB.
- METOJIaMH COCTaBJIEHUS TEXHOIOTHYECKUX CXEM.

3. Kparkoe conepxxaHue IMCUMILIHHBI:

Ne n/m HaumeHnoBaHue J1a0OpATOPHBIX padoT
1 OnpezneneHue pexUMOB TEUSHUS! KHUJIKOCTEH.
2 W3ydenne npoduist CKOpoCcTe MoToKa B TPYyOOIIPOBOJIE.
3 ['mapaBiarueckoe COpPOTHBIIEHUE B TPYOONPOBOAax (METAIIIMUECKOM U
CTEKJIIHHOM) M JIEMEHTaX TPYOOIIPOBOIHOW apMaTypBhI.
4 OnpezneneHyue TrUApPaBIMYECKOrO COIPOTUBIIECHHS MPSIMOTO y4acTKa
TpyOOIIpoBOJa.
5 OnpezneneHue ruJpaBIMueCcKOro COPOTUBIIEHUS B 3JIEMEHTaX TPyOOIPOBOIHOM
apMaTypsl (quadparma, IpocceaTbHbI BEHTUIIb).
5 Omnpenenenue ruipoIMHAMUYECKOIO CONPOTUBIICHUS CYXOW CUTYATOM Tapesaku
KOJIOHHOT'O armapara.
7 OmnpeneneHne THAPABIMYECKOTO COMTPOTHBIICHUS OPOIIAEMON CHTYATOH TapeIKu
KOJIOHHOT'O anmnapara.
8 W3mepenune ruipaBIndeckoro CONpOTHBICHHS TPYOHOTO U MEXKTPYOHOTO
IPOCTPaHCTBA TEMJI000MEHHOI'0 anmnapara.
9 KanmubpoBka pacxoioMepa BECOBBIM METOJIOM.
10 M3yueHne xapakTepUCTHK LIEHTPOOEKHBIX HACOCOB.
11
Onpenenenne ko3 GUIIMEHTA TEIIONEPEIadl B IBYXTPYOHBIX TETUIOOOMEHHUKAX.
12 Tenonepenaya B METATIMYECKOM U CTEKIITHHOM KOKYXOTPYOHBIX
TEMI000MEHHHUKAX.
13 VHTEeHCUBHOCTH TEIUIONEpEeadyy B IUIACTUHYATOM TEIJI000MEHHHKE
14 W3yuenne mporecca HeCTaMOHAPHOTO TEIUIOOOMEHA B arapare ¢ MEIaaKol U
MOTPY>KHBIM 3MEEBUKOM.
15 Omnpenenenue Koa(i)(bI:IuHeHTOB MaccoOOT/auu B Ta30BoH (haze MpH UCIIapeHUH
HUJIKOCTH B BO3AYIIHBIA NOTOK MJIU ITPH KOHAEHCAIIMY TIapa Ha TUIEHKE KUIKOCTH
B HACAJIOYHOW KOJIOHHE.
16 Omnpenenenue k03 PULIHEHTOB MaccOOTAa4YH B KHUJKOH (ase mpu gecopoumu
JIMOKCHJIA YTIIepOJia U3 BOJIBI B IUICHOYHOU KOJIOHHE.
17 M3yueHre cOBMECTHOIO TEIJI0- M MacCOOOMEeHa B HAacaJOYHON KOJIOHHE.
18 M3ydeHue npolecca NpocToil NeperoHku OMHApHOM cMecH M30MPONaHoI-BOIa.
19 M3yuenue mpornecca NpocToil meperoHky OMHAPHOM cMeCH BOIa-3TUIICHIJIUKOIb.
20 N3yuenue mporecca Nepuoguueckoi pektudukannn OnHapHOW CMECH ATaHOI-
BOJIA.
21 Paznienenne pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.
99 Omnpenenenne CKOPOCTH CBO60)IHOF? OCaXXJICHUS TBEPJBIX YaCTHI] U BCTUIBITHS
ny3bIpei B JKUAKOCTSIX.
23 W3yuenne mporecca GrIbTPOBAHHSI CYyCIIEH3UH.
24 ['uapoarHaMKKa HEMOJIBHYKHOTO U TICEBJIO0KHMKEHHOTO 3€pHUCTOTO CIIOS.

4. O0beM y4eOHOI JUCUMIIIIUHBI:




Brgs! yuc6Hoi paGoTs! B 3aueTHEBIX B akanmewm. B actponom.

eIUHHIIAX yacax yacax

O01masi Tpy10eMKOCTb TUCHHILIHHbI 2 72 54

10 y4eOHOMY ILIAHY

AyAUTOpPHBIE 3aHATHS: 2,17 78 58,5

Jlexuuu (Jlek) 1 36 27

JlabopaTopnsbie 3ansatust (J1ab) 0,67 24 18

[Tpaktuueckue 3ansatus (I113) 0,5 18 13,5

Camocrositesibaas padora (CP): 4,83 174 130,5

Buj uTOroBOro KOHTpOJIsi: IK3aMeH 1 36 27

1.

2.

4.4.3. IucuMIVIMHBI BADUATUBHOMN YacTH (IMCUUILIMHBI 110 BHIOOPY)

AHHOTAIIUA
K Y4eOHOoil mporpamMme Q¥ CUUILTHHbBI
«BbruncanTebHAs MATEMATHKA B TEXHOJIOTUM HEOPTaHUYECKHUX BelleCTB»

(B1.B.JIB.01.01)

LeJb TMCHUANIMHBI — HAYYUTh 00YYArOIINXCS TCOPETUYSCKUM 3HAHUSM, M TPAKTHYCCKIM
YMCHHSIM ¥ HaBBIKAM HCIIOJIb30BAHUS COBPEMCHHBIX MATEMAaTHYECKUX METOJOB C
NpUMEHEHHEeM TakeTa MareMatudeckux nporpamm MATLAB nmns pemeHuss mImpoKoro
Kpyra 3a7a4 BEIYUCIUTEILHON MaTeMaTHKH.

B pe3yabTare M3yuyeHusi AMCHMILVIMHBI 00y4alOIIMICA 10 MporpaMme 0akajgaBpuara
J0JIZKEH:

Obnaoams crnenyromumu npodeccuonansubiMu (I1K) komnerenuusmMu:

CIIOCOOHOCTBIO IIaHUPOBATh W MNPOBOJUTH CI)I/IBI/I‘-ICCKI/IG U XUMHUYCCKUC OKCIICPUMCHTHI,
IMPpOBOAUTH o6pa60TI<y HUX PpE3YyJIbTATOB U OLICHUBATH IMOI'PCIIHOCTU, BbIABUTATh I'MIIOTC3bI
N YCTaHaBJIMBATb TI'pPaHUIbBl HUX MNOPUMCHCHUSA, NPHUMCHATH MCTOAbl MATEMAaTH4YCCKOI'O
aHaJIn3a U MOACIIMPOBAHUA, TCOPCTHUICCKOI'O U SKCIICPUMCHTAJIbHOI'O UCCIICA0BAHUA (HK'

16);

3HaTh:

(1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IG n XHUMHUKO-TCXHOJIOTHYCCKUC 3aKOHOMCPHOCTHU MMPOTCKAHUA
nponeccoB HU3MCHCHUA  arperaTHoro COCTOSAHUS HapO(FaSO)')KI/II[KOCTHLIX CHUCTEM,
PEAKTOPHBIX IMPOLCCCOB U OCHOBHBIX IMPOLICCCOB pa3aACICHUS XHUMHYICCKOM TCXHOJIOTHH,
METOAbl W  AJIOPUTMBI  KOMIIBIOTCPHOTO MOJICIUPOBAHHUA OCHOBHBIX IIPOLECCOB
XUMHYSCKON TEXHOJIOTHH M TEXHOJOTMUYECKUX CXEM XMMHYCCKUX IIPOU3BOJCTB,
NPUHIHUIBI TPUMCEHCHUSA MCETOAOJIOTUN KOMIIBIOTCPHOI'O0 MOJACIHUPOBAHUA XUMHUKO-
TCXHOJIOTHYCCKHUX MMponIecccoB npu ABTOMAaTHU3WUPOBAHHOM MMPOCKTUPOBAHNN n
KOMIIBIOTCPHOM YIIPABJIICHUU XUMUYCCKUMU ITPOU3BOACTBAMU.

VYMmers:

pemaTth 3aJauyd KOMITBIOTEPHOTO MOJIEIMPOBAHUS TPOLECCOB MNapo(ra3o)->KUIKOCTHBIX
paBHOBECH, aOCOpOLIMU, AUCTUIUIALINN, PEKTUPUKALIUN U KUAKOCTHON dKCTpaKLUU;
IIPUMEHATH IOJYYECHHBIE 3HAHUS INPU PELICHUM NPAKTHUYECKUX 3a7a4 KOMIIBIOTEPHOTO
MOJIEJTUPOBAaHUS OCHOBHBIX IPOILECCOB XUMHUYECKOW TEXHOJOTMM M TEXHOJIOTHYECKHX
CXEM XMMHYECKHUX IIPOU3BOJICTB.

Bmaners:

METOJIaMU TPUMEHEHHs] CTaHAAPTHHIX IMaKeToB NpukiaaaHbix nporpamm (ITIIII) u
nakeroB Mozenupytomux nporpamMm (IIMII) ans monenupoBaHHsl OCHOBHBIX NPOLIECCOB
XUMUYECKON TEXHOJIOTHH U TEXHOJIOTMYECKUX CXEM XUMUYECKUX ITPOU3BOJICTB.

3. Kpartkoe conepkanue TuCHHMIIHHBI
Beenenne. Llenu u 3anaun kypca. KpaTkuii ncTopu4eckuii o4epk pa3BUTHUS




OTEUYECTBCHHOU M 3apyOCKHOW BBIUMCIUTEIHHOM MaTeMaTuKi. OCHOBHBIE 3Talbl pa3paboTKH
U peain3aiuy alrOPUTMOB Ha KOMIIBIOTEPAX.

Paznen 1. Borluncnurtenbnas wmarematuka. OCHOBHBIE dTamibl: pa3paboTka U
peanu3anys aJIropuTMOB Ha Komibrorepax. Cucrema kommnbroTepHoi marematuku (CKM)
MATLAB nns peuienus 3a1a4 BbIYUCIUTEIbHON MaTEMATUKH.

Tema 1.1. Coznanue M-mporpamMMm U OCHOBHBIE omepatopbl M-s3blka TPOrpaMMHUPOBAHUS
MATLAB. Bapuantsl cTpykTypsl iporpamm Ha MATLAB.

Opranusanus pabouero croja Desktop Layout;

Ocuoubie oneparuu B8 Command Window;

OcHoBubIe onepanuu B Editor;

JIuneiiHO opraHU30BaHHAs IporpaMMa (aJIropuT™);

BerBrneHuss ¢ OOHWM YCJIOBHEM, HECKOJIBKHMHU YCIOBUSMH, BIIOKEHHBIE, CO CIUCKOM
ycnosuid. if, switch; nrormueckue onepanuu and, or, not;

[{uKIBl CO CUETYMKOM, C MPENyCIOBUEM, C IOCTYCIOBHEM, C IpPEPhIBAHHEM IOJHBIM U
MPEPHIBAHIEM YAaCTHUYHBIM, C 33/IaHHBIM IIIarOM CYETYHKA, C OT/ICIHHBIM OTCUECTOM HTEPAIIHiA;
for, while, break, continue; ¢ Bei30BOM (yHKIIHMIA; ¢ AMAIOrOM ¢ mosb3oBateseM B Command
Window u B crienuanbHbBIX JUAI0TOBBIX OKHAX;

Tema 1.2 CranpapTHble W HecTaHaapTHble GyHKImMu M-g3blka MpOrpaMMHUpPOBAHUS U
ocHoBHbIe permaTenu (Solvers) MATLAB.

Oynkimu ¢ rpaguyYecKuM BBIBOAOM pe3ynbratoB; plot, subplot, surf, mesh, polar;

DyYHKIMU ¢ YUCIIOBBIM BBIBOZIOM pe3ysibTaroB B Command Window;

OYHKIINH € 3alUChI0 PE3yIbTAaTOB B (aili;

OYHKIINH, BIOKEHHBIE B TTIAaBHYIO () YHKITHIO;

OYHKIHMH C IEPEMEHHBIM YUCIIOM apryMEHTOB;

OYHKIINH, BBI3BIBAIOIINE IPYTYIO QYHKIMIO, UMSI KOTOPOU NEpeaHo KaK apryMeHT;

Pazgen 2. Bexrtopsl u marpunpl. CuctemMa JHHEHHBIX alreOpanyecKux ypaBHEHHN
(CJIAY).

Tewma 2.1. O6parHast MaTpuiia. Y MHOXEHUE MaTPHIL.
Omneparop inv;

Omeparopsi Strcat, int2str, numa2str;

Omeparopsi length, min, max, mean, sort;
Omeparopsi dot, tril, triu, eye, zeros, ones, diag;
Omneparopsi rand, linspace, logspace, repmat;
Omeparopsi Size, det, trace, norm;

Tema 2.2. Meton "aycca. MeToa MpOCTBIX UTEPALTHA.
Omnepatopsi linsolve, rank, eig;

Tema 2.3. O0YCIOBICHHOCTh CUCTEMbL. YHCII0 00YCIOBIEHHOCTH.
Omnepatops! cond, rcond;

Pazgen 3. OOpaboTka pe3ynbTaToB M3MEpEeHUs OJHOW BenuuuHbl. [Ipubmmxenue
byHKIUM
Tewma 3.1. Kputepuit CTbloieHTA.

Omneparopsi polyfit, polyval,

Tewma 3.2. AnnpoxcuMarius.

Omnepatop Isqcurvefit;

Tewma 3.3. UnTepnonsuus.

Omneparops! interpl, linear, spline, nearest;

Pa3nea 4. UncnenHoe HHTErpupOBaHUe
Tema 4.1. MeTo1bl NPSIMOYTOJIBHUKOB
OmnepaTopsl SUM, mean;

Tema 4.2. MeToabl Tpanenuu
Omnepatop trapz;




Tema 4.3. Metoa Cumriicona
Omneparop quad, int;
Tema 4.4. Metoa HeroTona-Koteca 8 mopsiaka
Omneparop quads;

Pa3nen 5. YpaBHeHue ¢ 0JHUM HEU3BECTHBIM
Tema 5.1. MeToa neJICHHS IIOIIOJIaM
Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. MeTo1 KacaTeIbHBIX
Omnepatops! roots, poly, fzero;

Pa3nen 6. Cuctema HENMMHEHHBIX ypaBHEHHUI
Tema 6.1. Metoa HeroTona-Padcona
Onepatops Solve, diff, subs;
Tema 6.2. MeTod IPOCTHIX HTSPAIUH.
Omnepatopsr simplify, collect, pretty;

Pazpnen 7. OnHoMepHas ONTUMHU3AIIS
Tema 7.1 MeTtoasl OTHOMEPHON ONTUMHU3AIIH
Omneparopst fminbnd,;

Pa3jnen 8. MHOromMepHasi ONITUMHM3AIUS
Tema 8.1 MeTo15I MHOTOMEPHON ONITHUMM3AIIHH
Omneparops fminsearch, linprog, fmincon;

Paznen 9. luddepennmanbubie ypaBHEHUS

Tema 9.1 Meronb! peuieHus nuddepeHnanbHbIX YPABHEHUN.

Onepatops! dsolve, diff;

3akiroueHne. 3aKII0YHTEILHAS JICKIUA 110 TOABCACHUIO UTOI'OB KypCa.

4. O0beM y4eOHOI TMCHUIIIHHBI:

:Bun paboueii paboThI

O0BeM

B 3aueTHBIX

B akapnemuueckux

CIMHUTIAX gacax
O0mas TpyA0eMKOCTb 1M CHUILTHHBI 3 108
10 y4e0HOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlexiuu
JlaboparopHbie pabOTHI 0,89 32
CamocrositenbHas padora (CP): 2,11 76
[TonroroBka kK 1a00pPaTOPHBEIM paboTaM 1,055 38
CamocTosITeTbHOE U3YUYEHHE Pa3/iesioB Kypca 1,055 38
Buj HTOrOBOro0 KOHTPOJIS: 3a4€T 3auer
O6bem
Bz pabodeit paboTsl B 3auerHbIX B actp. gacax
CIIMHUIIAX
O0mas TpyA0eMKOCTb JMCIHIIIHHbI 3 81
M0 Y4eOHOMY IIAHY
AyAUTOpPHBIE 3aHATHS: 0,89 24
Jlexmuu
JlaGopaTopHble paboThI 0,89 24
CamocrositesibHas padora (CP): 2,11 57
[TonroroBka k 1a6OpaTOpHBIM paboTaM 1,055 285
CaMoCTOsATeIbHOC U3YUCHHE PA3/ICNIOB Kypca 1,055 28,5
Buj HTOroBOro KOHTPOJIs: 3a4€T 3auer




AHHOTAUA
padoueii mporpaMMbl TUCUUIJIMHBI
«/luckpeTHasi MATEMATHKA B TEXHOJIOTUHM HEOPTAHNYECKUX BelleCTB)

(B1.B.JB.01.02)

1. Ieap AUCHAIUIMHBI — (GOPMHUPOBAHHE Y CTYACHTOB CHUCTEMbI OCHOBHBIX ITOHSTHH,
UCTIONB3YEMbBIX  JUISL  MOCTPOCHHSI  BKHEHIIMX MaTeMaTHYeCKHUX MOJCICH, u
MaTEMAaTHYECKUX METOOB JUIS OIUCAHMS Pa3IMYHBIX ITPOIECCOB.

2. B pe3yabrare W3yYeHHMs JIUCHMILIMHBI OOyYalOIIMiicsi 1O TporpaMmme
0akaJjiaBpUaTa J10JIKeH

Obaaoams crnenyromumu npodeccnonansabivu (ITK) komMneTeHIusIMHI:

- CHOCOOHOCTRIO IJIAHUPOBATh U MPOBOAUTH (PU3UUCCKHE M XUMUYECKUE IKCIIEPUMEHTHI,
POBOAMTE OOpPabOTKY WX pPe3yJdbTaTOB M OICHHBATh IOTPEIIHOCTH, BBIIBUTATH
THIIOTE3bl W YCTAHABIWBATh TPAHUIBI WX MPUMEHEHHS, MPUMEHSITh METOJIbI
MaTEeMaTHYECKOI'0 aHAJIM3a M MOJICIIMPOBAHHS, TCOPETUIECCKOTO U SKCIIEPUMEHTAILHOTO
uccnenoBanus (I1K-16).

3uameo:

- OCHOBHBIC TMOHATHSA M METOJbI AMCKPETHOH MATEMaTHKH, MAaTEMAaTHYECKUX METOJIOB
peleHus mpo(ecCHOHAIBHBIX 3a/au.

Ymems:

- NPUMEHATh MAaTeMaTHYEeCKHE METOJbI IMPH PEHICHUH THUIIOBBIX HPO(ECCHOHATBHBIX
3a7ad4.

Bnaoems:

- METOIaMH TTOCTPOCHHSI MaTEMAaTHYECKONH MOJICIIH THIIOBBIX MPO(PECCHOHATIBHBIX 3aa4
U COJICPKATEIIbHOW MHTEPIPETALNH TTOITYUYCHHBIX PE3yJIbTATOB.

3. Kparkoe conep:kaHue TUCIUTLINHDI:

BBenenue.

Posib AMCKpEeTHON MaTeMaTUKH MPH Pa3pabOTKe U IKCILIyaTallud XUMHKO-TEXHOJIOTHYCCKUX

CHCTCM.

1. DJleMeHThI TeOpMU MHOKEeCTB M ajiredpanyecKkne CTPYKTYPbI.

BBeneHne B IUCKPETHYIO MaTreMaTuKy. Poilb IUCKpETHONM MaTeMaTHKU IIpH
pa3paboTKe U IKCIUTyaTallil XUMHUKO-TEXHOJIOTUYECKUX CUCTEM. MHOXeCTBa, OTHOLIEHUS U
¢GyHkuuu. 3ajaHue MHOXECTB M OCYIIECTBJIECHUE omnepanuil Haa HUMH. CrocoObl 3ajaHus.
Onepanny o0beINHEHUS, IEPECEUEHUs], PA3HOCTH, JOMOJHEHUS U JeKapTOBa MPOU3BEICHUS.
Akcuomaruka Teopuu MHOxecTB. AunreOpa KanTtopa. MuHMMM3auus MpencTaBlIeHUH
MHOecTB. Jluarpammbl Oilnepa-Benna. bunapusle otHomenus. CnocoObl 3agaHus
OuHapHbIX OTHomIeHuil. CBoiicTBa OuHAapHBIX OTHOWIEHUH. Paz0buenus. OTHoUIEHUS
SKBUBAJIEHTHOCTU U mopsiaka. [IpencraBienue N-apHbIX OTHOIIEHWN OMHapHBIMU. Auredpa
oTtHomeHNH. DyHKkuMU. VHBEKIMS, CIOpBEKIHS U Ouekuus. Anredpandeckue CTPYKTYPHI.
[Tonmyrpynmbel.  Monouasl. ['pymmsl.  Iloarpynmsr.  [uknudeckune rpynnel.  ['pynmsl
nojacTaHoBok. M3omopdusm rpynn. CmexHble Kiacckl mo mnoarpynmne. HopmanbHbie
nenutenu. @akrop-rpynnsl. Konbla: onpenenenus, cBoiictsa, npumepsl. [loms.

2. DJIeMeHTHI TeopHuu rpagos.

I'padbl. 3ananue u xapakrepuctuku rpados. Bunbsl rpagos. [loarpadsi. Matpuiisl
CMEXHOCTH M MHIMIAeHTHocTU. Crenenu BepmmH. Mapmpytsl Llenu. [uxnel. PaccrosHue
Mexny BepmnHamu. Jluamerp u panuyc rpada. YHapHble W OWHapHbIE OIEpalMH Hal
rpadamu. [lononnenue rpada. Ynanenue u go0aBieHHe BEpIIMH. YAaJeHHE U Jo0aBlieHUE
pebep. OroxnectBieHue BepmnH. Pacmieruienune BepmuH. OObeauHeHue rpados.
[Tepeceuenue rpados. KomnoHeHThI cBsi3HOCTH. MocCThl. BepimnHas u pedepHasi CBS3HOCTb.
CBSI3HOCTh OPHEHTHUPOBAHHBIX TIpadoB. AJIFOPUTM BBIYUCIIEHUS CBA3HOCTU. BHyTpeHHss
yCTOMYMBOCTh. BepiinHHOE YHCIO He3aBUCUMOCTH. PebepHoe 4YHCIIO HE3aBUCHUMOCTH.
BepmmnHoe u pebepHoe nokpeiTre rpada. Buemnss ycroitunBocts. Bepmnnoe u pedepHoe



YUCIIO BHEIIHEH yCTOMYMBOCTU. [IUKIBI M pa3pe3bl. DilnepoBbl HUKIBIL. [ 'aMUIBTOHOBBI
kbl [ImanapHocts u ykianka rpagos. I'panm muiockoro rpada. Packpacka rpados.
Xpomarndeckoe yucio. I'mmore3a yerbipex Kpacok. [epeBbs. Omnpenenenus. CBoiicTBa.
Teopema K»omu. @yHnamentanpHas cucreMa LUKIOB. (OCTOB HauMMEHBIIETO  Beca.
VYnopsnoueHHsle nepeBbs. buHapHble nepeBbs. JlepeBbs COPTHPOBKU. AJNTOpPUTM IOWCKA B
JlepeBe COPTUPOBKH.

3. ByJsieBbl GyHKIMH.

Anrebpa noruku. bynessl pynkuuu. CrnocoOsl 3ananus. byneBsl QyHKIMH OAHON U
JIBYX TIEPEMEHHBIX M UX CBOiCcTBA. Dopmyssl OyseBoi anreOpsl. OCHOBHBIC 3aKOHBI OYJIEBOM
anreOppl.  DKBUBaJIGHTHOCTh  (hopmyn. Ilpunnun  goiictBeHHOCTH.  COBEpIIEHHBIC
TU3BIOHKTUBHBIE W COBEpPILIEHHBbIE KOHBIOHKTHBHBIE HOpMajbHble (QopMbl. CHCTEMBI
AIIEMEHTApHBIX OyneBbIX (QyHKIUH. DYHKIMOHAIBHO MOJHBIE CHUCTEMBI 3JIEMEHTAPHBIX
OyneBbix ¢GyHkiuil. [Ipumepbl (yHKIMOHATBHO MOJHBIX 0a3ucoB. BaxkHeline 3aMKHYThIE
kiaaccel. Teopema o (yHKOHMOHAIBHOW mosHOTE. MuHHUMHU3AIMS OyneBbIX (YHKIHH.
CokpaiienHas, TynukoBas W MuHuMaibHass ¢(opmbl. Kaptel Kapuo. Mertox coueranus
uHAekcoB U Mmeron KyaiiHa. MuHMMU3alKs KOHBIOHKTUBHBIX HOpPMaIBHBIX (opm. O630p
MPUIOKEHUH JUCKpeTHOM MareMatuku. Paszpabotka 3¢d@dekTMBHOrO MaTeMaTH4ecKOro,
IPOTPAaMMHOTO, HMH()OPMAIIMOHHOTO W TEXHUYECKOTO OOECIeYeHHsT Ha OCHOBE METO/OB
JUCKPETHOM MaTEMaTUKH.

5. UcunciieHue BbICKa3bIBAHHU M.

BBenenne B maremaTMyecKyr JIOTMKY. KpaTkue CBeaeHuss M3  HUCTOPUHU
MaTeMaTU4ecKOl JOTUKU. Pojab MaTeMaTHuecKOM JIOTUKU MpPHU pa3pabOTKe M SKCILTyaTaluu
XUMHUKO-TEXHOJIOTHUECKUX cucTteM. DopManbHble aKCMOMAaTH4eCKue cucTeMbl. CHMBOJIBI,
BBIpaKEHUS, POPMYIIbI, aKCHOMBI. [IpaBuiio BBIBO/IA, HETIOCPEACTBEHHOE CIIEACTBUE, BBIBOJI,
teopema. Jloruka BbickasbiBaHui. Jlormueckuii BoiBoa. Axcrombl. [IpaBuiao modus ponens.
Teopema peaykuum U npaswio cwmiorn3ma. [lonHoTa © HEIPOTHBOPEYUBOCTD.
He3aBucumocts akcuom. Pazpemmmocts Teopuu. [pyrume akcmomatuzaumu. IIpoBepka
BBIBOJIUMOCTH C NMOMOUIbI0 MCTUHHOCTHBIX Tabnuu. CexBeHuuu ['ennena. Mopaenbp mMupoB
Kpunke. Meron pesomntoruit Poouncona. Meron kinay3 Bonra. OGparnbiit meron MacnoBa
(OaronpusATHBIX HAOOPOB).

6. Ucuncienne npeguKaToB U HeYeTKasi JIOTHKA.

Jloruka npeaukaToB. ABTOMaTHU3aIMs JOrH4YecKoro BeiBoJa. [lepemennsle, pyHKIUY,
TEpMBbl, MPEAUKAThl, KBAaHTOPbI, (hopmyabl. O6mnacTh neiictBus kBaHTOpa. CBOOOIHBIE U
CBSI3aHHbIE MIEpEMEHHBIE. WuTepnperanuu, PaBHOCHJIIBHOCTb. Pacno3naBanue
obme3HaunmocTu. IIpobraema paspemmMocTu. AKCHOMBI M TpaBUiIa BBIBOJA HWCUYMCICHUS
npeaukaToB. Teopema aeaykunu. HempoTuBOpEeUMBOCTh M MOJIHOTA. BhIHECEHHE KBAHTOPOB U
npeaBapeHHas HopMmaiibHas ¢opma. CKyleMoBCKHe CTaHJIapTHbIe (opMbl. DpOpaHOBCKUN
yHHMBEpCYM U Teopema OpOpana. I[loacranoBka u yHudukamnus. Meroa pe3onronuil U ero
nosHota. Crparerun Mertoja pesomonuid. J(n3proHkTel XopHa. [IpuHIMN soruueckoro
nporpammupoBanus. Heuerkue MHoxkectBa. Hederkas soruka. llosBneHume u  CyTth
HeuyeTkocTu. Popmanusanus HedeTkocTH. DyHKIUSA NPUHAAIESKHOCTH. JIMHrBHCTHYECKas
nepeMmeHHas. Onepanuu HaJ HEYETKUMHU MHOXxecTBamu. Heuerkas apudpmernka. Merombl
nedassugpukanuu. Heuetkue orHomeHus. CTaHAapTHbIE HEYETKHE JIOTUYECKHE OIEpariH.
Heuerknii BbIBOJ. CTENEHN UCTUHHOCTH M CTENEHW yBepeHHOCTH. HeueTkuil aHamor merona
PE30JIFOLIUN.

7. Koneunbie aBToMaThl, MalIMHbI Thopunra-Ilocra, cj10KHOCTH BHIYHUCICHH .

DneMeHThl TeopuH aBToMaToB. [IoHATHE aBTOMATHOTO NMpeodpa3zoBaHus MH(OpMAIIH
U KoHeuHOoro aBTtoMara. CmocoOwnl 3amaHusi aBTOMaToB. ABTOMaTtel Mumm u Mypa.
[IporpaMMHas ¥ anmapaTHas peanu3als aBTOMAaTOB. ODKBHUBAJEHTHOCTh M MHHHUMM3ALMS
aBromaroB. Mammnsl Triopunra-Ilocra. @opmanusanus NOHITUS alrOpUTMa U popMalbHbIE
Mojenu anroputMoB. MamumHa TelopuHra: ompeseneHus, CBOWCTBa, Tpadbl MEepexoioB.
Mamuna [locra. [Iporpammer ans mamuH. [IpoGnema pacno3naBanus. [IpoOiema ocTaHOBKH.



AnropuT™MHUYecKu Hepaspemumbie npooiaembl. CIOKHOCTh alrOpUTMOB. Mepbl CIO0KHOCTH.
Bpemennasi 1 eMKOCTHAsI CIOKHOCTb. ACUMITOTHYECKAs! CII0KHOCTb, MOPSIIOK CIOKHOCTH,
CIOKHOCTh B CpeOHEM M B XyaueM ciydae. [pyaHopaspeliuMble — 3aJauH.
HenerepmunupoBannass mammna Teiopunra. Kimaccer P u NP. NP-monnbsie 3amaun. NP-
MOJIHOTA MPOOJIEMBbl BBIIOJIHUMOCTA (POPMYI JIOTHMKU BbICKa3zbiBaHUI. O030p HpUIIOKEHUMN
MaTeMaTUYECKOM JIOruku. HampaBieHus HCNoIb30BaHUs anmnapaTta MaTeMaTUYECKOM JIOTUKU
B 3ajadax mnpaktuyeckol uHpopmatuku. Creuudukanus u BepudUKaUsS MPOrPaMMHO-
anmapaTHBIX MPOEKTOB, JIOTMYECKOE MPOrpaMMHUPOBAHUE, TMOCTPOCHUE OHTOJOTHM, S3BIKU
OOLIEHUS] HHTEJUIEKTYaJIbHBIX areHTOB.

4. O0beM y4eOHOMH JUCHUIJINHBI:

Bunel yue6HOI paboThI B 3auetHbIX B akazem. 1acax
eMHUTIAX
O0mas TPy10eMKOCTh JUCHHUILINHBI 110 y4eOHOMY ILIAHY 3,0 108
AyJIUTOPHBIE 3aHATHSI: 0,9 32
Jlexmum (Jlek) - -
Jlaboparopusie 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 2,1 76
Bunx koHTpoOJA: 3a4eT - 3ager
Bunet yueGHoi paboTh B 3aderHBIX B actpon. uacax
SIMHATIAX
OO0mas Tpy10eMKOCTh JUCHUILINHBI 110 y4eOHOMY TJIAHY 3,0 81
AyIMTOpHBIE 3aHATHS: 0,9 24
Ulexuun (Jlek) - -
Jlaboparopusie 3ansatus (I13) 0,9 24
CamocrositenbHas padora (CP): 2,1 57
Bua xourTpoas: 3ader - 3ager
AHHOTAUA

pado4eii MporpaMmbl AUCHUIIMHBI
«XHMHYECKasi KHHETUKA M KATAJIU3 B TEXHOJIOTMH HEOPraHMYeCKHUX BellecTB)
(h1.B./1B.02.01)
1. Heap aucummiMHbl — chopMHUpOBaTh 3HaHMUA Yy oOyyaromerocsi o0 OCHOBHBIX
KAHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XUMHUYECKUX ITPOILECCOB, MYTSIX BBIIBICHHS
METO/IOB, MO3BOJSIOMIMX YCTaHABIMBATh MPHUPOJLY CKOPOCTh-ONpPENENSIoNed CTaiuu Hu
JenaTh BBIBOABI O BO3MOXXHOM MEXaHHW3ME pEaKIMH, IMOHWMAaTh pOJIb KaTajau3a JJis
XUMHUYECKON TEXHOJIOTHH.
2. B pe3yabraTre u3yYyeHHs JAUCHMIUIMHBI o0yyaloluiics MO MporpaMmme
0akajaBpHUaTa J0JIKEH:
Obnadams crnenyronumu npodeccuonanbupiMu (I1K) komnerenmusmu:
—  CIIOCOOHOCTBIO IUIAHUPOBATh M MPOBOAMUTH (PU3MUYECKHE M XUMHYECKHUE IKCIEPUMEHTHI,
IPOBOJUTH 00pabOTKY MX pe3yJbTaTOB M OILEHWBATH MOTPEIIHOCTH, BBIBUIAaTh TUIIOTE3bI U
yCTaHABJIMBATh TPAHUIBI UX MPUMEHEHUSI, IPUMEHITh METObl MATEMaTUYECKOTO aHaIn3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepruMeHTanbHoro uccienaoBanus (I1K-16);
— TOTOBHOCTBIO HCIOJH30BAaTh 3HAHMUS OCHOBHBIX (DM3MYECKHX TEOPUH IS PEIICHHS
BO3HUKAIOIIKX (PU3MYECKHUX 3aj]ady, CAaMOCTOATEIBHOTO MpUOOpeTeHUs] PU3NYECKUX 3HAHUU,



JUTS. TIOHUMAaHUsI TIPUHIMIIOB PabOThl PUOOPOB M yCTPOMCTB, B TOM YHCJIEC BBIXOSIIAX 32
npesesbl KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3uamo:
—  OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH NPOTEKAHMSI XUMUYECKUX PEAKLIMM;
—  TEOpPUU XMMHUYECKON KMHETUKH, IyTH TEOPETUUECKOTO PAcYETa CKOPOCTENH XUMUUECKUX
peaKuui 1 OrpaHUYECHHS B IPUMEHUMOCTH PACYETHBIX METOJIOB;
—  OCHOBBI TeOpUH (HOTOXMMHUYECKMX U LEMHBIX pPEAKUUH, peakiuid B pacTBOpax.
0COOEHHOCTH UX CTQAMHHOIO MIPOTEKAHUS U YCIOBHSI OCYILECTBIICHUS;
—  OCHOBHBIE YEpThl T'OMOI€HHOIO U TE€TEPOr€HHOIO KaTajlu3a, NPUYMHBI YCKOpPEHUs
XUMHUYECKOI0 IIpoLecca B IPUCYTCTBUU KaTalu3aTopa.

Ymemn:
—  INPUMEHATb TEOPETHYECKHE 3HAHMS M DKCICPUMEHTAJIBHBIE METOZABI HCCIIECIOBaHUS
¢u3nUecKoil XMMHUHM JJIsl pPElICHUs BOMPOCOB, BO3HHMKAMOIIUX IPH HM3YYCHUU KHHETHKH
XUMHUYECKHUX PEAKLIMI;
—  HaxoJuThb CKOPOCTb U YCTAHABIMBATh MOPSAOK XMMHUUECKON pEeaKLNy;
—  [pOBOAUTH AHAIU3 U KPUTUYECKH OLEHUBATh IIOJIYYCHHBIE OSKCIIEPUMEHTAJIbHbBIE
JaHHbIe, 0000IIaTh U JeNIaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OTBITOB.

Braoemy:
—  3HaHWSIMH OCHOBHBIX 3aKOHOB XMMHYECKOW KMHETHKH, BIMSHUS PA3JIMYHBIX (HaKTOPOB
(TemmepaTypbl, JaBJIEHUS, KaTalu3aTopa) Ha CKOPOCTh XUMUUECKOW PEaKIIUH.
—  KOMILJIEKCOM METO/IOB ONPEENICHUs OPSAKa U CKOPOCTH PEAKIUY;
—  NOAXOJAMH JUIsl YCTAHOBJIECHHUS JIMMUTUPYIOLIEH CTaJuud M MEXaHU3Ma H3y4aeMOH
XUMHYECKOW PEaKUH.

3. Kpartkoe conepixaHne IHCHMIIIMHBI

Xumuyeckass KuHeTuka. CKOpPOCTh XMMHUYECKOW pEaKIMM, KOHCTAHTa CKOPOCTH,
HOPSI0OK U MOJIEKYJISIpHOCTh peakuuu. Kunertuka HeoOpatumMeix peakuuit 1-ro, 2-ro, 3-ro u
HYJIEeBOTrO mopsakoB. [uddepeHnpanbaple 1 HHTETPAITbHBIE METOBI ONpPEACTICHUs OpsiaKa
peakuuu. Cnoxusle peakuuu. [IpuHIMI HE3aBUCHMOTO IIPOTEKAHUS AIEMEHTAPHbBIX PEaKLIUM.
OOpatumble, napauieIbHble W TOCJIEIOBaTelIbHbIE peakuuu 1-ro mnopsaka. IlpuHnun
JUMUTHPYIOIIEH  CTaAMM  IIOCIEAOBAaTENbHOM  XMMHYECKOM  peakuuu. Meton
KBa3UCTAIlMOHAPHBIX KOHLEHTpalui, o0nacTb NpUMEHEHUs. BiusHue Ttemmeparypbl Ha
CKOpOCTh peakuuu, npubimxeHHoe mnpaBwio Baur-I'opda. VYpaBHeHue Appenuyca,
mubdepeHManbHasl UM MHTErpajbHble (OpPMBI ypaBHEHHS. OKCIIOHEHIMalbHas ¢dopMma
ypaBHEHHUs AppeHnyca. DHEPIrUs aKTUBALMU U IPEIIKCIIOHEHIINATIbHBINA MHOKUTENb.

Teopun XMMHMYECKOM KHHETHKH: TEOPUS AaKTHUBHBIX COYAAPEHMM U  TEOpUs
nepexoanoro cocrosnust TIIC (aktuBupoBaHHOro Komiuiekca). OcHoBHble ojoxenus TAC,
MEXaHM3M aKTHBallMM MoJieKyld. KoHCTaHTa CKOpOCTHM OMMOJIEKYJISIpHOM peakiuu.
@U3NYECKUI CMBICT MPEIIKCIIOHEHIIMAIIBHOTO MHOKHUTENS M DHEPIMM aKTHBAILMM B paMKax
TEOpUU aKTUBHBIX coynapeHuil. Crepuyeckuil gakTop, HEOOXOAWMOCTb €ro BBEICHUS B
KMHETUYECKOE YypaBHEHUE peakuuH. J(OCTOMHCTBA M HENOCTAaTKH TEOPHUM AKTHBHBIX
coyaapeHuil. MexaHn3M MOHOMOJIEKYJSIpHBIX ra3oBblXx peakuuid B pamkax TAC. Cxema
Jlunnemana. Teopust mepexonHoro coctosHusi (aktuBHpoBaHHOro komekca) (TIIC wnm
TAK). Ocnosuble nonoxenust TIIC, kuHeTnueckas cxema peakquu. AKTUBUPOBAHHBIN
KOMIUIEKC M ero cBoiictBa. IloBepxHoCcTh moTeHuManbHOW sHepruu. Koopaunarta peakuuw,
npoduiab MyTH peakluH, SHEPrus aKTHBAIMH. OHTAIbNHS M DHTPONMS aKTUBALUU.
HcronkoBaHue MpeadKCIOHEHIUATBHOTO MHOXHUTENIS M CTepHUUecKoro (hakropa B pamKax
TEOPUHU NEPEXOTHOTO COCTOSAHUA. JIOCTOMHCTBA U HEIOCTATKH TEOPHH.

@DOTOXMMHYECKHE peaKIuu. XUMUdeckue M (poToduznyeckue CTaauu, BTOPUYHBIE
npouecchl. Kunetnka goroxumuyeckux peakiuil. CeHcnOmim3npoBaHHble POTOXUMUYECKUE
peakuuu. llemHble peakuuu, MEXaHM3Mbl 3apOKICHMSA, pa3BUTHUS W OOpBIBA IIEMH.
HepasBeTBneHHbsle U pa3BETBICHHBIE ILEMHBIE peakUMU. BeposTHOCTHas  Teopus
pa3BETBICHHBIX peakuuid. [IpenenbHbie SIBICHUS B UEMHBIX PEAKIUAX, HUKHUM U BEPXHUU



npenensl BociiaMeHeHus. OCOOEHHOCTH NMPOTEKaHWsI XMMHUYECKHUX peakluil B pacTBOpax.
Knerounsnii 3¢dexr. Kunermueckas cxema mpoTeKaHHs OWMOJEKYJISPHOM peakuuud B
pactBope. IlpenenpHble ciiydan mnpoTeKaHusi peakuud. beictpeie (auddyznonHo-
KOHTPOJIUpyeMble) peaknuu, aud(y3uoHHBIA TMpeaen KOHCTAaHTBl CKOPOCTH PEaKIUu.
VpaBuenue bpencrena-breppyma. KuHeTka HMOHHBIX peakiuid B pacTBopax. BriusHue
MOHHOW CHJIBI PacTBOpa Ha CKOPOCTh PEaKUUi C y4yacTHEM HMOHOB. MakpokuHeTuka. Posb
mubdy3un B KUHETUKE T€TEPOreHHbIX peakiuii. Pa3nuuHbie peXuMbl MPOTEKaHUS peakuil
(BHEIIHSSI KHHETUYECKasi 00JIacTh; 00JaCTH BHEITHEH U BHYTpeHHEH quddy3un).

Karasm3. I'oMoreHHnldi M reTeporeHHbld Karainu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIMTUYECKUX peakiui. BiusHue katanuzaropa Ha TEPMOJUHAMUYECKUE U KUHETHUYECKUE
napameTpbl peakuuH. CeleKTUBHOCTh  KaTauu3aTopa, KaTaJuTH4ecKas aKTHUBHOCTD.
['omorennsplii karanu3. CIUTHBIM U Pa3AEabHBI MEXAHHU3Mbl KAaTAIUTUYECKOTO IECHCTBUS.
DHepreTuyeckue auarpaMmbl B3aUMOJICHCTBUSI pPEareHToOB ¢ KaTaiuzaropoM. OOmwmii u
crenupUIeCKii KHCIOTHO-OCHOBHOW Katanu3. Karanm3 KoMIUIeKcaMu —TepeXOTHBIX
MerauioB. ®depMmeHTaTuBHBIM Kartanu3. ['ereporeHHslid Karanu3. TuUIbl TeTepOreHHbBIX
KaTaJIu3aToOpoB. 3aKOH JEHCTBYIOIMX NOBEpXHOCTEH. KHMHETHMKa reTeporeHHbIX peaklui.
Teopun katanusa.

4. O0beM yueOHO TN CIUNIHHBI .
Bob1 yaemoi padoTsI B 3a4yeTHBIX B akaagem.
eIMHUIaX yacax
O0masi Tpy10eMKOCTh JUCHMILIUHBI 10 Y4eOHOMY 50 180
IUIAHY ’
AYJAUTOPHBIE 3aHATHSL: 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktueckue 3anstus (I13) 0,9 32
CamocrositeabHas padora (CP): 2,2 80
Bujx KOHTpOJISI: IK3aMeH IK3aMeH
1,0
(36)

B
Buabl yueOHoii padoTnl 3a4eTHBIX | B acTpoH. yacax

eIMHUIaX
OO0masi TPyI0eMKOCTh JAWUCHHUILUIMHBI MO Yy4eOHOMY 50 135
IUIAHY '
AyIUTOPHBIE 3aHITHS: 1,8 48,6
Jlexumu (Jlek) 0,9 243
[Tpaktuueckue 3ansatus (I113) 0,9 24,3
CamocrositesibHas padora (CP): 2,2 59,4
Buja koHTpoOJISi: IK3aMeH IK3amMeH

1.0 27)

AHHOTAIHUA
padoueii mporpaMMbl TUCHUTIIAHBI
«/lomostHUTEIbHBIE TJIaBbI PU3HYECKO XMMUM TEXHOJOTHH HEOPraHMYeCKUX
BemecT» (b1.B./1B.02.02)

1. Ileab IMCOMILUIMHBI — 03HAKOMHUTHCS C TEPMOJINHAMHYIECKON TEOPHEH PacTBOPOB DJICKTPOIUTOB
U DJICKTPOXUMHUYECKUX Iernell (TaabBaHUYECKUX DJIEMEHTOB), MOHSATH OCHOBHBIE KWHETUYECKUE
3aKOHOMEPHOCTH TPOTEKaHUsS XUMHUYECKHUX IMPOLECCOB, pOJIb KaTaliu3a s XUMHUYECKOU
TEXHOJIOTHH.




2. B pesyabraTe H3yueHHs AMCHUILIMHBI oOydamouiuiics mo mnporpamMMe OakajaBpuaTa
JI0JI3KEH:

Obaaoams crnenyromumu npodeccruonanbabiMu (ITK) kommereHIusIMu:

—  CIIOCOOHOCTBIO IUIAHUPOBATh U MPOBOAUTH (PU3MUECKHE M XUMHUYECKHUE IKCHEPUMEHTHI,
IPOBOIUTH O0pabOTKYy HX pE3yJlbTaTOB M OLEHHUBATh IOTPEIIHOCTH, BBIABUIaTh
TUIIOTE3bl W YCTAHABIMBAaThb TIPAaHULBl MX [PUMEHEHMS, IPUMEHATbH METOJBI
MaTEMaTUYECKOI0 aHAJIM3a U MOJEIMPOBAHMSI, TEOPETUUECKOTO U 3KCIEPUMEHTAIBHOIO
uccienosanus (ITK-16);

— TOTOBHOCTBIO HCIOJB30BATh 3HAHUS OCHOBHBIX (DM3UYECKHX TEOPHH JJIsl pEUICHHUS
BO3HHUKAIOIIMUX (U3MYECKUX 3a/ad, CaMOCTOSTEILHOrO NpuoOpeTeHus (pU3NUecKux
3HAaHUH, Ui TOHUMaHHUA NPUHIUIIOB PabOTHI MPUOOPOB M YCTPOWCTB, B TOM YHCIIE
BBIXOJISIHX 32 TPe/IeIIbl KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus (I1K-19).

3uams:

—  ONIMYMTEJIbHbIE OCOOEHHOCTH B IOBEIEHUM PACTBOPOB 3JIEKTPOJIUTOB, CBA3aHHBIE C
IIPOXOXKIAECHUEM IEKTPUYECKOTO TOKA;

—  TCOPHIO IAJIbBAHUYECKUX SIBICHUM;

— TEOpUU KUHETUKHU, IyTU TEOPETHUECKOrO pacueTa CKOPOCTEM XMMHYECKHX peakuuil U
OTrpaHUYEHUs B IPUMEHUMOCTH PaCUETHBIX METOIOB;

—  OCHOBBI TeOpHH (OTOXMMHUYECKHX M IIETHBIX PEaKIHii, OCOOCHHOCTH HMX CTaJUHHOTO
IIPOTEKAHUS U YCIOBHSI OCYILIECTBIICHHUS;

— OCHOBHBIE 4YEpPThl TOMOI€HHOI'O M TE€TEPOr€HHOI0 KaTajli3a, MPUYMHBI YCKOPEHUS
XUMHYECKOI0 IIpoLecca B IPUCYTCTBUU KaTalu3aTopa.

Ymemy:

— IpPUMEHATh KOHIOYKTOMETPUYECKME M  IOTCHIUOMETPUYECKHE U3MEpPEHMsS U
ONpeeNeHUusT TEPMOAMHAMUYECKUX (PYHKIMH XUMHUYECKUX peakUuil, KOHCTaHTBI
JUCCOLMALK, IPOU3BEACHUS pacTBOpUMOCTH, pH pacTBopoB u T.x.

— IPUMEHATh TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAJIbHbIE METOAbl HCCIEIOBAHUS
Gu3n4ecKoil XMMHUK AJI pelIeHUs] BOIPOCOB, BO3SHUKAIOIUX MPU U3YYECHUM KUHETHKH
XUMHYECKUX PEAKIIUM;

— IPOBOAMTH AHAJIM3 U KPUTHYECKH OLIEHUBATH NOJyYEHHBIEC SKCIIEPUMEHTAIIBHBIEC JAHHBIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBOBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMILJIEKCOM COBPEMEHHBIX JJIEKTPOXMMUYECKUX METOJIOB MCCIEIOBaHUSA JJIs
ONpEACIEeHUsT TEPMOAUHAMMUYECKUX XAPAKTEPUCTHK JIIEKTPOJIUTOB U XHMHUYECKUX
pEeaKIuii;

— METOJaMU  OINpeAcNeHUs TOopsAKa M CKOPOCTH  pPEaKlMH, YCTAHOBJICHUS
JUMUTHPYIOIIEHN CTaIMA U MEXAaHNU3Ma U3y4aeMON XUMUYECKON PEaKLINH;

— HaBBIKAMU COCTABJICHHS TaJbBaHUYECKUX DJJIEMEHTOB [UIsl IL€JIed ONpPEEIICHUs
TEPMOJMHAMHYECKHUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHSI UCCIIEyEMON PEeaKIuHy;

— 3HaHUSIMM OCHOBHBIX 3aKOHOB XHUMHYECKOI KMHETUKH, BIUSHUS pa3IMYHbIX (PAaKTOpOB
(TeMIiepatypsbl, 1aBJI€HUS, KaTaIn3aTopa) Ha CKOPOCTh XMMHUECKON peaKIiH.

3. Kpartkoe conepxaHne IUCHMIIIMHBI

PacTtBopbl 3jekTposiuToB. OnekTpoctatuueckas Teopus [lebas-Xrokkens. Pacuer

AKTUBHOCTH M CPEIHUX MOHHBIX KOI()(UIMEHTOB AKTUBHOCTU CHJIBHBIX 3JEKTPOJIUTOB

B pa30aBJIeHHbIX U KOHIIEHTPUPOBAHHBIX PACTBOPOB U PACTBOpPAX YMEPEHHON KOHIEHTpALUH.

VY aenbHasg ¥ MOJSpHAs 3IEKTPUUECKHE MPOBOAUMOCTH. CKOPOCTh ABMKEHUS U IIOJBUKHOCTD

noHoB. [lpenenbHble MOJIIpHBIE 3JEKTPOIPOBOJHOCTH HMOHOB. 3aKOH HE3aBHCHMOTO

nerkeHnss HoHoB Komnppaymia. IIpuMeHeHne n3MepeHnii aIeKTpu4ecKOod MPOBOANMMOCTH ISt
oTpezieNieHus! CTENIEHU U KOHCTAHTBI IMCCOLIMALINN CIIa0BIX 3JIEKTPOJIUTOB.

DJIEKTPOXMMHYECKHe cHCTeMbl (umenu). Bo3HMKHOBEHME CKauka MOTEHIMala

HarpaHune pasgena unpoBoaHukoB | u Il poma. JIBoitHOW snekTpuyeckuii —ciou.

ONEeKTpOABMKYIIasl Cuja TalbBaHUYECKOTO  AJIEMEHTA, JJIEKTPOAHBIA  MOTEHIMAI.



TepMoguHamuyeckass  Teopusi  rajJbBaHMYECKUX  SIBJICHUW, ypaBHeHue  HepHcra.
OnekTpoxumMHuueckass (GopmMa OCHOBHOTO YPaBHEHHUS TEPMOJIMHAMUKH, TEMIIEPATypHBIN
koadurment D/(C. Dnekrpoast | u |l pona, ra3oBeie U OKUCIUTEIHLHO-BOCCTAHOBHUTEIILHBIC
IEKTpoAbl. THUIBl TaJbBaHUYECKMX DJIEMEHTOB: XUMHYECKHE, KOHIEHTPAL[MOHHBIE, C
MEPEeHOCOM U 6e3 mepeHoca. XMMUYEeCKHe HCTOUHUKH TOKa, TOIUTUBHBIE JIEMEHTHI.
Xumuyeckass KuHeruka. CKOpPOCTh XMMHUYECKOW pEaKLMH, KOHCTAHTa CKOPOCTH,
MOPSIZIOK M MOJICKYJIIPHOCTh peakiuu. KuHeTnka HeoOpaTuMbIx peakiuid 1-ro, 2-1o, 3-ro u
HYJIEBOTO MopsaAkoB. [uddepeHnuanbaple 1 HHTETPATbHBIE METOJIBI ONPEeSICHHs TOpsIIKa
peakuuu. CinoxxHble peakuud. [I[puHINI HE3aBUCUMOTrO MPOTEKAHUS HIEMEHTAPHBIX PEAKIUN.
OOpartumble, mNapajUlebHbIE M IOCJIEN0OBATENIbHBIE peakuuu 1-ro mnopsnaka. Binsnue
TEMIEpaTypbl Ha CKOPOCTh peakiuu, npulmmkeHHoe mpaBuio Baut-I'odpda. YpaBuenue
Appennyca, nuddepeHunanbHas U MHTETpabHbIe (POPMBI YpaBHEHUS. DKCIOHEHIMATbHAS
dbopma ypaBHeHUST AppeHuyca. JHEprusi akTUBALlUU U MPEAIKCIOHEHIIUAIBHBIA MHOXKHUTEIb.
Teopun XMMHUYECKONW KUHETUKH: TEOPUS AKTHBHBIX COYIApEHUN U TEOPHs MEPEXOAHOTO
cocrosiHust TIIC (akTUBUPOBAHHOTO KOMILJIEKCA). ODHTANbIUS W SHTPONUS AKTHUBALIUU.
DOTOXMMHYECKHE PEAKIIMUA. XUMHUYECKHE U (OTOPU3NUECKUE CTAANN, BTOPHYHBIC TPOLIECCHI.
Kuneruka doroxumuueckux peakiuii. CeHCUOMIM3UPOBAaHHBIE (OTOXMMHUYECKHUE PEaKIUU.
[lenHble peakMK, MEXaHU3MbI 3apPOXKACHUS, Pa3BUTHS U 00phiBa Lenu. HepazBeTBieHHble U
pa3BETBJIICHHBIE LIEMHbIE pEakUUU. BepoATHOCTHas TeOpUs pPAa3BETBICHHBIX pPEAKLUU.
[IpenenbHble IBIEHMS B LIETIHBIX PEAKIUAX, HUOKHUN U BEPXHUH Mpeesibl BOCIUIAMEHEHUSI.
Karamm3. I'oMoreHHnldi M reTeporeHHbld Karanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTUYECKUX peakuuil. BiusHue katanuzaropa Ha TEPMOAMHAMUYECKUE U KUHETUYECKUE
napameTpbl peakuu. CeleKTUBHOCTh KaTajlu3aropa, KaTaJuTH4ecKas aKTHUBHOCTD.
['omorennsplii karanu3. CIUTHBIM U pa3AeabHBIA MEXaHU3Mbl KAaTAIUTUYECKOTO JCHCTBUS.
DHepreTuyeckue IauarpaMmbl B3aUMOJEHUCTBUS PEAareHToB ¢ KaTtanuzaropoM. OOmwmii u
cnenu(UYecknii KUCIOTHO-OCHOBHOW Karanm3. KaTamm3 KOMIUIeKCaMu —TEepeXOIHbBIX
MeramuioB. ®depmeHTaTuBHBIM Kartanu3. ['ereporeHHslid Karanu3. TuUmIbl TeTepOreHHbBIX
KaTaJIu3aToOpOB. 3aKOH JIEHCTBYIOIIUX MOBepXHOCTEH. KiHeTHKa reTeporeHHbIX peakiuil.

4. O0beM y4eOHOI TMCHUIIIHHBI:

Bujtbt paGoueii pagots: B 3aYeTHBIX B aKaJeM.
eIMHUIAX yacax

O0mas TpyA10eMKOCTb IMCHUILTHHBI 110 y4eOHOMY 5.0 180
ILUIAHY

AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmmu (Jlek) 0,89 32
[Tpaktueckue 3anstus (I13) 0,89 32
CamocrositesnbHas padora (CP): 2,22 80

Bua koHTpOJIAA: 3K3aMeH

sk3ameHn (1,0)

3k3ameH (36)

. B 32a4€THBIX B ACTPOHOM.
Buabl padoueii padoTsl

eTMHHUIAX yacax
OO0mas TpyA0eMKOCTh JUCHUIITIUHBI 10 Y4eOHOMY 50 135
IUIaHy ’
AyIUTOPHbIE 3aHSITHS: 1,78 48
Jlexumm (Jlek) 0,89 24
[TpakTuueckue 3ansatus (I13) 0,89 24




CamocrositeasHas padora (CP): 2,22 60

Bua koHTpOJIA: IK3aMeH sk3amen (1,0) | sk3amen (27)

AHHOTAIIUSA
pa6oyeii mporpaMMbl THCHUIJIHHBI
«TexHMKA IKCIIEPUMEHTAIBHBIX HCCJIEIOBAHMIT B TEXHOJIOIHH HEOPTraHMYeCKHUX
emrect» (b1.B./1B.03.01)

1. Heap AUCHUIUIMHBI: TPUOOpPETEHUE OOYYAIONIMMUCS 3HAHUA OCHOB METOOJOTHH,
MNPUHILIMIIOB OPraHu3allid MCCIEI0BAaHUNH B XHMHUYECKOH TEXHOJOTHMH HEOPraHMYECKUX
BELIECTB.

2. B pe3yabTaTe U3yYyeHHs TUCHMILIMHBI 00yyawummiics mo mporpaMmMe 0akajaBpuara

JTOJIKEH:

Obaaoams crneayomuMu IpodheCcCHOHATLHBIMA KOMIIETCHITHSIMHU:

— CIIOCOOHOCTHIO TPOBOJUTH AHANU3 CBIPhS, MATEPUAIOB U TOTOBOM NPOAYKIIHH,
OCYILECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([1K-10);

— TOTOBHOCTBIO CHCTEMAaTH3UPOBaTh M 0000maTh WHGOPMALKIO IO HCIOIb30BAHUIO U

dopmupoBanuto pecypcos npeanpustus (I1K-16);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWE CBOWCTB XHMUYECKUX JJIEMEHTOB, COCIWHEHUH U

MaTepUalioB Ha UX OCHOBE JIJIsI pelIeHus 3a1a4 npodeccuonanbHoi aesteapaoct (ITK-18);

— TOTOBHOCTBIO H3ydaTh HAYYHO-TEXHMUYECKYI0 HH(POpPMAIUIO, OTEYECTBEHHBIH U

3apyOeXKHBIN OMBIT 10 Tematuke ucciepoBanus (I1K-20)

Buame:

- METOIbl HCCIeoBaHUsA (DA30BBIX PaBHOBECHNM B T'E€TEPOr€HHBIX CHUCTEMAax, KPUTEPHH
YCTaHOBJICHUS] PABHOBECHSI;

- 0COOCHHOCTH HCCJICIOBAHHUS PAaBHOBECHH B CHUCTEMaxX «ra3 - >KHJIKOCTBY, <OKUIKOCTb —
TBEPJI0€ TEIIO», «Ta3 — TBEPIOE TEIO;

- METO/Ibl U3yYEHUS] KWHETHUKU TOMIOXUMUYECKUX U T€TePOTreHHO-KATaTUTHUYECKUX MPOIIECCOB
Ymems:

- IPUMEHATH NpaBuia ['nb0Oca A7ia HaXOXKACHUS TPEAECTHLHON pa3MEPHOCTH B UCCIIEIOBAaHUU
PaBHOBECHIL;

- KOHCTPYHUPOBATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY [UISl HCCIEJOBAaHUSA PABHOBECUS H
KHHETUKU TE€TEPOTeHHBIX MPOIIECCOB;

- IPOBOAUTH SKCIIEPUMEHTHI 110 33JIAHHBIM METOIUKAM;

- aHAJIM3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTOB;

Bnaoemw:

- METOJIaMH TEOPETUYECKOTO M IKCIIEPUMEHTATBHOTO HCCIEAOBAHUS TEXHOJOTHUYECKUX
MPOLIECCOB NMPOU3BOJICTBA HEOPTaHUYECKHUX BEILIECTB U MATEPUAJIOB;

- METOJIJaMU MaTEMaTUYECKOU 00pabOTKHU Pe3yJbTaTOB SKCIIEPUMEHTA.

3. Kparkoe coaep:kaHue TUCHUTIIAHBI

Paznen 1. OcHOBHBIE 3a7aud AKCIEPUMEHTAIbHBIX HCCIEAOBAHUNW B XHUMHUYECKOH
TEXHOJNIOTUH. MaremaTndeckass 00pabOTKa pe3ynbTaToB OJKcrepuMeHTa. (OCHOBHBIC
MPUHIIAIB U3y4eHus: (pa3oBBIX PaBHOBECUM, BBITEKAIOIIUE U3 KOHIICMIUU JUHAMHYECKOTO
paBHOBecus. Mcmons3oBanme mpaBmia (a3 [mbOca s HAXOXKACHHUS TPENeTbHON
pa3MEpHOCTH B HccleAoBaHUAX (a30BbIX paBHOBecuil. Kpurtepuu ycTaHOBIEHUS
MMPAKTUYCCKOIro PAaBHOBCCHA. OcHOBHEIE MCTOABI HU3YUYCHHSA PaBHOBCCHA: CTaTquCKHﬁ,
nuHamudeckuii. MccrnenoBanue paBHOBECHS B CHCTEME KHAKOCTh - TBEpPAOE Telo.
HccnenoBanue paBHOBECHS B CHCTEME T'a3 - )KHUIKOCTh. MccrenoBaHne paBHOBECHS B CHCTEME
ra3 - TBepaoe Teno. OCHOBHBIEC TUIIBI CUCTEM, TAPAMETPhI U HHTEPBAT MX U3MEHEHUSI.



Pa3nen 2. MccnenoBanne KWHETHKY KaTATUTHYECKUX PEAKIMH B CHCTEMax ra3 - KaTajn3aTop
U OKUAKOCTh -  KaTalu3arop, oOOIWe  NPUHLUIBI,  JUMUTHPYIOIIHE  CTaIuu.
OKCHEepUMEHTAIIbHBIE ~ BO3MOXHOCTH  MCKIIOUEHUS  AU(PPY3MOHHBIX  COCTABIIAIOIIUX.
MHOroKOMIIOHEHTHBIE CUCTEMBI, IIPUHLUIIBI "HUCKIIIOUEHHUA" KOMIIOHEHTOB IIPU ONPEEICHUN
KOHCTaHT U Kod(uuueHToB. [IpoTouHbIl peakTop HAeaIbHOrO BBITECHEHHUS U €ro MOJEIb
NPUMEHHUTEIHHO K oOpaTHOW 3amade. WHTerpanpHbli ¥ nuddepeHuanbHbii peakTophl.
[HupkynsuuonHsle  ycTaHOBKH.  CpaBHUTENbHAas  XapaKTePUCTHKA  MPOTOYHBIX U
UPKYJISALHUOHHBIX PEaKTOPOB.

Pa3nen 3. JIaGopatopHbie paboThl. MeTObI aHaIN3a U KOHTPOJISI MPOIIECCOB B TEXHOJOTUU
HEOPraHUYECKUX BELIECTB: MUKPOCKOIIUYECKU I METO/, xpomarorpadus,
HU3KOTEMIIEpaTypHas afcopOLus a30Ta, TEePMUUECKHUM aHaATH3.

4. O0beM y4eOHOMH JUCIHILINHBI

Bunst yueOHoli paboThI B 3au. en. B akan. yacax
O0masi TpPyA0eMKOCTb IMCUMILUIMHBI 10 8 288
Y4eOHOMY IJIAHY

AyIUTOpHBIE 3aHSITHS: 2,7 96
Jlexruu (JIek) 0,45 16
JlaGopaTtopHbie padoTsI (J1ab.) 1,8 64
[Tpaktueckue 3anstus (I13) 0,45 16
Camocrositeannas padora (CP) 5,3 191,8
Buj KOHTPOJISI: 3a4€T ¢ OLIEHKOM - 0,2
Bunst yueOHOI paboThI B 3au. en. B actpon. yacax
O0masi Tpya0eMKOCTh JHCUMILIMHBI 110 8 216
Y4eOHOMY IIAHY

AyJAUTOpPHBIE 3aHATHS: 2,7 24
Jlexum (Jlek) 0,45 12
JlaGopatopusbie pabotsl (J1ab.) 1,8 49
[TpakTueckue 3anstus (I113) 0,45 12
CamocrositenbHas padora (CP) 5,3 143
Bua koHTpOJIAA: 3aUeT ¢ OLeHKOM -

AHHOTaNUA
paboueii mporpaMMbl U CHUILTHHBI
«MeTobI HCCJIEIOBAHUSI B TEXHOJIOTHH Heopranndeckux Bemects» (b1.B./[B.03.02)

1. Heab AMCUMIUIMHBI: TIPHOOpPETEHUE OOYYAIONMMUCS 3HAHUM METOJIOB MCCIIEIOBAHUS
MPOLECCOB XUMUYECKOW TEXHOJIOTUU HEOPTaHUYECKUX BEILIECTB.

2. B pe3yabrare M3y4eHHs AMCOMILIMHBI 00y4alOlIUiica MO MporpaMmMe 0axkajaaBpuara

JOJIKeH:

Obaaoams cneayomuMu NpohecCHOHATHHBIMUA KOMIETCHIIUSIMH:

— CIIOCOOHOCTHIO TPOBOJAUTH AHAJIU3 CBIPhS, MAT€PUAIOB U TOTOBOM MPOIYKIIHH,
OCYIIECTBIISITH OIIGHKY pe3ynbTaroB aHanu3a (I1K-10);



— TOTOBHOCTBIO CHCTEMATH3UPOBATh W 0000maTe WHGOPMAIUIO IO HCIOIB30BAHUIO U
dopmupoBanuto pecypcos npeanpustus (I1K-16);

— TOTOBHOCTBIO HCIIOJI30BATh 3HAHUE CBOWCTB XHMHUYECKUX JJIEMEHTOB, COCIWHEHUN U
MaTepHaOB Ha MX OCHOBE JIJIS pelieHus 3a1a4 nmpodeccruoHanbHo aesrenbaoctu (1TK-18);

— TOTOBHOCTBIO M3yd4aTh HAYYHO-TEXHHYECKYI0 HMH(POPMAIUIO, OTEYECTBEHHBIM W
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoBanus (ITK-20)

3uams:

- OCHOBHbIE KOHCTPYKIIMOHHBIE MaTepuabl, JabopaTtopHoe 000pya0BaHUE ISl U3MEPEHUS U
KOHTPOJIS JIaBJICHUS, TEMIIEPATypPhl, CKOPOCTH T'a30BBIX MTOTOKOB;

- METO/bl CO3/IaHUSI HU3KUX U BBICOKHUX JIABJIICHUN U TEMIIEpaTyp;

- OCHOBHBIC MPUHIUIIBI UCCIIEAOBAHUS PABHOBECHI B T'€TEPOrCHHBIX CHCTEMaX U KUHETUKH
TONOXUMHYECKUX U F€TEPOr€HHO-KATATUTHYECKUX IPOLECCOB;

- MeToIbl (PU3UKO-XMMHUYECKOTO aHaiW3a, MPUMEHSIEMbIe JIs aHalu3a pe3yJbTaToB
3KCIEPUMEHTA.

Ymemo:

- OCYUIECTBIIATH BEIOOP KOHCTPYKIIMOHHBIX MaTEpUAIOB U MOHTaX JJAOOPaTOPHON YCTAaHOBKU;
- POBOJUTH HIICHTHU(PHUKAIIHUIO BEIIECTB C MMOMOIILI0 METOIOB (PU3UKO-XMMHUECKOTO aHAIIN3a;
- IPOBOAUTH SKCIIEPUMEHTHI 110 33JJaHHBIM METOJIUKAM;

- aHAJIM3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB;

Braoems:

- METOJIaMH TEOPETUYECKOTO M IKCIIEPUMEHTAILHOTO UCCIEIOBAaHUSI PABHOBECHS U KHHETUKH
MIPOU3BOJICTBA HEOPTaHUYECKUX BELIECTB U MAaTEPUAJIOB;

- METOJIJaMU MaTEMaTUYECKOU 00pabOTKHU Pe3ybTaTOB SKCIIEPUMEHTA.

3. Kpartkoe coaep:xanue TUCHUILIHHBI

Paznen 1. DOkcnepuMeHTalbHBIE  UCCICNOBAHMS B XUMHUYECKOM  TEXHOJIOTHH.
Matematuueckass oOpabOTKa pe3ysibTaToB 3KcrnepuMeHTa. KOHCTpYKIMOHHBIE MaTepHallbl,
npuMeHsieMble B J1abopatopuu. [IpuOophl 1 M3MEpeHHss W KOHTPOJS CKOPOCTH Ta30BOTO
MOTOKA, TeMHeparypbl W AaBieHUs. [IpuHIMIBI KM3y4yeHUs pPaBHOBECHUS B TIE€TEPOTrE€HHBIX
CHUCTEMax: CTaTUYECKUM, IMHAMMYECKMH. Tumbl cucTeM, mapaMeTpbpl M HHTEpPBAN MX
u3MeHeHus. OCHOBHbBIE METO/IbI (PU3UKO-XMMHUECKOTO aHAIIN3A.

Paznen 2. lccienoBaHwe KWUHETHKU TOMOXMMHUYCCKUX M KATATMTHYCCKHX PEAKIUH B
CHUCTEeMaXx ra3 - KaTajJu3aTop U XKUAKOCTb - KaTalIM3aTop; OOIIKe MPUHIIUIIBI, JUMUTHPYIOIIUE
cTaguid. MHOTOKOMITIOHEHTHBIE CHUCTEMBI, MPUHIMIMBI "HCKIIOYEHUA" KOMIIOHEHTOB TIpU
oTnpeieieHuH KOHCTAHT U KOO PUIIMEHTOB.

Pa3nen 3. JlabopaTopHbie paboThl. METOBI aHATN3a U KOHTPOJIS MPOIIECCOB B TEXHOJOTHUHU
HEOPraHUYECKHX BEIECTB: MHUKPOCKOIUYECKHMA METO/, xpomatorpadus,
HU3KOTEMIIEpaTypHas aAcopOius a30Ta, TEPMUUECKHUM aHaIH3.

4. O0beM y4eOHOH JUCHHUILINHBI

Bunet yueOHOI pabOTHhI B 3au. en. B akan. wacax
O0masi TPya0eMKOCTh JMCHUILUIMHBI IO 8 288
Y4eOHOMY ILIAHY

AyJAUTOpPHBIE 3aHATHS: 2,7 96
Jlexmm (Jlek) 0,45 16
JlaGopatopusbie pabots (J1ab.) 1,8 64
[TpakTuueckue 3anstus (I13) 0,45 16
CamocrositenbHas padora (CP) 5,3 191,8
Buj KOHTpOJISI: 3a4€T ¢ OLEHKOM - 0,2




Bunast yueOHoI paboThI B 3au. en. B actpoH. yacax
O0masi TpPyA0eMKOCTb IMCUMILUIMHBI 110 8 216
Y4eOHOMY IJIAHY

AyIMTOpHBIE 3aAHATHS: 2,7 72
Jlexuun (Jlek) 0,45 12
JlaGopaTtopHbie padoTsl (J1ab.) 1,8 48
[Tpaktuueckue 3ausatus (I113) 0,45 12
Camocrositeabnas padora (CP) 5,3 143,85
Buja koHTpOJISi: 3a4eT ¢ OlleHKOM - 0,15

AHHOTAIIUA
K Y4e0OHOH nporpamMMe JUCHHUILUIHHBI
«OCHOBBI MEHEXKMEHTA U MAPKETHHI'a B TEXHOJIOTUN HEOPTAHUYECKHUX BEIeCTB)
(b1.B.JIB. 04.01)

1. Heap JUCHUIUIMHBI — TIOJXYYEHHE CHUCTEMbl 3HAaHUH O 3aKOHOMEPHOCTSIX

(YHKITMOHUPOBAHUSI TIPEANIPUSATHI B CHCTEME HAIIMOHAIBHONW YKOHOMUKH, TIPEJCTABICHUN B

o0jacTu MEHEIKMEHTAa M MAapKeTHHra, BKJIIOYas METOJOJIOTUYECKHE OCHOBBI U

3aKOHOMEPHOCTH, (YHKIIMHM, METOJbl, OPTraHW3aIMOHHBIC CTPYKTYPHI, OPTAaHU3AIHIO

MPOLIECCOB, TEXHUKY M TEXHOJOTHUI0 MEHEDKMEHTa M MapKETHHra B YCJIOBHUSX PBIHOYHOMN

9KOHOMHUKH; 3JI0)KCHHE OCHOB TTPO(ECCUOHATILHOM EATSIIbHOCTH 0aKaIaBpoOB.

2. B pe3yabrare u3ydyeHHs] JUCHUILIMHBI oOyyaolmmiicsi 1O MNporpamme

0akajaBpHUaTa J0JI’KeH:

Obnaoams cnepyroumumu obenpodeccuonanbubiMu (OIIK) u npodeccuonansasiMu (1K)
KOMITCTCHIIHSIMH:

— IOHUMaTh CYIIHOCTh W 3HAUYeHWE WH(GOpPMAaNMKW B PA3BUTHH  COBPEMEHHOTO
MH(OPMALIMOHHOTO O0INeCTBa, CO3HABaTh OMACHOCTh W YIPO3bl, BO3HHUKAIOMIMA B 3TOM
mporecce, coOI0AaTh OCHOBHBIC TpeOOBaHUS HH(POPMAIIMOHHOW OCE30MACHOCTH, B TOM
JHCIIe 3aIUTHI rocyaapcTBeHHO# TaitHbl (OI1K-4);

— HCIIOJIb30BaTh HOPMATHBHBIE IOKYMEHTHI 110 KaUeCTBY, CTAHIAPTU3AINH U CePTHUPHUKAIIUU
MPOAYKTOB W WX W3JACTUH, JJIEMEHTH ASKOHOMHYECKOTO aHaiW3a B MPaKTUYECKOU
nesrenpaocTH (ITK-3);

— CIIOCOOHOCTHIO aHATM3UPOBATH TEXHUYECKYIO JOKYMEHTAIINIO, TO0UpaTh 000pyI0BaHHE,
TOTOBHTH 3asBKU Ha MproOpeTeHne u peMoHT obopyaoBanus (ITK-9);

— TOTOBHOCTH M3y4aTh HAyYHO-TEXHUYECKYIO HH(DOPMAIIHIO, OTEYECTBEHHBIN U 3apyOeKHBIN
OIBIT 10 TeMatuke uccienonanus (ITK-20).

3uams:

— TPUHIUIBI COCTABJICHUS TEXHHUYECKOW JOKyMEeHTanuw (rpagukoB pabOT, MHCTPYKIIHM,
TIJIAHOB, CMET, 3asBOK Ha MaTepuajbl U 000PYyI0BaHKE) U IP.;

— TEOPETUYECKUE OCHOBBI M METOIBI BEIPAOOTKH IIEJICH U CTpaTeruu Ou3Heca;

— TPUHIAIBI TIOJTOTOBKH JIOKYMEHTAIMU JJII CO3/IaHUS CUCTEMBI MCHEIDKMEHTA KauecTBa
MIPENPUATHS;

— METOJbI i TEXHOJIOTUY MPUHATHUS U peaTH3aliy YIPaBICHYSCKUX PEeIICHUH.

Ymemo:

- COCTaBJISITH 3a5BKH Ha 000pYy/IOBAHUE;

- pa3pabaTbIBaTh TEXHUICCKYIO TIOKYMEHTAIIHIO,

- TPUHUMATh YIPABJICHYECKHE PEUICHHS U OPTaHN30BBIBATh WX BBHIIOJIHEHUE;

- cobupath, 00pabaThIBaTh M UCIOIB30BATh YIIPABICHYECKYIO HH(POpMAIIHIO;

-paboTaTh C YIpaBICHYECKON JOKYMEHTAIMel, MOJIh30BaThCS 3aKOHAM, HOpPMaMu H
MPaBWJIaMU aJIMHHHCTPATHBHOMN JCSITEITLHOCTH;



- pacmpenensTh 00513aHHOCTU U OTBETCTBEHHOCTD;

- WCMOJBh30BaTh METOABI MOTHUBAIIUU TIEPCOHAIIA;

- KOHTPOJIMPOBAThH U PETYIUPOBATH UCTIOJHEHHE IIJIAHOB.

Bnaodemy:

- HaBBIKAMH NMPUMEHEHHS ONTUMAJIbHBIX MOJIX00B JUIsl TUAarHOCTUKU U aHAIM3a PHIHKA;
- METOJaMH PYKOBOJICTBA MEPCOHATIOM;

- HMHCTpyMEHTaMU 3(P(HEKTUBHOTO YIIPABICHUS MPEANPUITHEM.

3. Kparkoe conep:kanue TUCHHNIHHbI

Pa3nen 1. OcHoBBI yHIpaBJieHHsI NPeINPUATHEM

1.1 Beeoenue. IIpeomem, memoo u cooeprycanue Oucyuniunvt «OcHo8bl
MeHeOMcMenma u mapkemunzay». Teopust ynpapieHuUs: YIpaBlieHUEe KaK MOTPeOHOCTh M Kak
dakTop ycmexa JESATEIbHOCTH, CYUIHOCTb W COJEpKAHWE YIPABICHHUSA, MECTO TEOPHH
yIpaBieHUs B CHCTEME COBPEMEHHBIX 3HAHUH, creruduKa ynpaBIeHYECKON IesTebHOCTH,
COBPEMEHHBIE MpPOOJEMbl yIpaBieHUs. ['eHe3uC TEOopUH YNPABJICHUSA: YIPABICHYECKHUE
PEBOJIIOLINY, BOBHUKHOBEHUE HAYYHOW TEOPUM YNPABIIEHUS, UCTOKH M TEHJICHIUU PAa3BUTHUS
POCCHIICKOTO yIpaBieHHS. 3aKOHOMEPHOCTH W TNPHUHIHUIIBI YIpaBICHUS: CYOBEKTHUBHBIE U
00BEKTHUBHBIE (PAKTOPHI B YIIPABICHHH.

1.2 Cucmema ynpasenenus npeonpuamuem u ee cmpykmypa. Quenka
ahghexkmuenocmu ynpagnenus. Cuctema yIpaBiICHUS: TOHSNTHE CUCTEMBl YIPaBICHUS,
pacnipenenenue (QyHKIMH, IOJIHOMOYUN U OTBETCTBEHHOCTH, IIPUHIIMITBI TIOCTPOCHHUS CUCTEM
yrnpasneHus. LlenTpanuzanus 1 AeleHTpalu3alus ypaBieHus, 1eJIeripoBaHNue MTOJHOMOYUI
B Mpolueccax ympasieHus. OpraHu3allioHHAsi CTPYKTypa W ee BUAbl. OCHOBHBIC TOHSTHS
s dexTuBHOCTH yripaBnenus. [lokazarenn 3 PpeKTUBHOCTH yIIpaBICHHUS.

Pa3nen 2. OcHOBBI MeHETKMEHTA

2.1 IHenu 6 cucmeme ynpaenenusa. Paspabomka cmpamezuii u nIaHO8
opeanuzayuu. llenmu W 1enenonaraHue B YIOPABICHUU: POJb LEJNIW B OpPraHU3ALUU H
OCYIIECTBIICHUH MPOLIECCOB yIpaBieHHUs, KiIaccuukalys 1enen, mocTpoeHue JAepena Lenei;
coyeTaHue pasHooOpas3us 1eneil u GpyHKIMI MEeHEeDKMEHTa; CUCTEMa YIPABJICHHUS 110 LIEISIM;
CcTpaTerusi M TakTHKa ympaieHus. CylHOCTb, MPUHIMIBI U METOJbl IJIAHHUPOBAHUS.
[Tponecc BripaboTKH cTpateruu. opMbl TEKYIIETO TUTAHUPOBAHHUSL.

2.2 Texnonozua paspabomku u npunamus ynpaeienueckux peuwienui. Pazpaborka
YIPABJICHYECKUX PEUICHUW: TOHATHE U KJIacCH(UKAIUSA YIPaBICHUYECKUX PpEIICHUH,
OCHOBOIIOJIATAIONINE DJIEMEHTHl JAEATEIbHOCTH, YCIOBUS M KPUTEPHH TMPHHITHUS PEIICHUH,
IpoIecC M MOJENH TPUHSATHS YIPABICHUYCCKUX PEIICHHH, peaNn3anus YIpaBIeHYECKHX
pELIEHU.

2.3 Bnacms 6 cucmeme ynpagnenus. 1uoepcmeo u cmuis ynpagienus. OTHOECHUS
BJIACTM B CHUCTEME YIPAaBIEHUS: TMOHATHE M THUIOJOTUS BJIACTU; BIACTh W aBTOPUTET
MEHeDKepa; NMpPU3HAKH, (PAKTOPHl W TPOSBICHHUS HEYNPABISIEMOCTH; MCTOYHUKU BIIACTH B
yIpaBIeHUN OpraHU3aIueil; MapTHEPCTBO B MpoIleccax MEHeIKMeHTa. JIuaepcTBo U CTHIIb
yIpaBJIEHUS: TPOLECcChl  (POPMUPOBAHUS W  OCHOBHBIE COCTABIIIIONINE JIMIEPCTBA,
dbopmanbHble U HedopManbHble (DAKTOPBI JUIAEPCTBA, MPOSIBICHUE IUACPCTBA B CTHUIIE
yIIpaBJICHUS, TEHICHITUS PA3BUTHS CTUIIS YIIPABIICHUSI.

2.4 Momugayuonnvlie O0CHO6bl ynpaeienus u KoHugaukmoel. MoTHBaALNA
JeSITETIHHOCTH B YIIPABICHUH: MOTHBBI JIESTEIFHOCTH YEIIOBEKa W UX POJIb B YIPABIICHHH,
OCHOBHBIE TIOHSTHUS W JIOTHKa MpoIlecca MOTUBAIUHU, (DaKTOpsl (POPMUPOBAHUS MOTHUBOB
Tpy/a; WCIIONBb30BaHUE MOTHBAIlMM B TPAaKTUKE MEHEIKMEHTa; (hakTophl dPPEKTHBHOCTH
MOTHBAIIMH, COBPEMEHHBbIC KOHIEMIMN MOTHBAIMH. ['pyrnmoBas TWHAMUKA U KOH(IUKTHI:
pOJb TPYNIBI B TIOBEACHWHM W JICATEIHHOCTH 4YEIOBeKa, (OPMHUpPOBAHHE TPYIII,
B3aMIMOJICHCTBHS B TPYIIE U B OpraHU3aIMi; BOZHUKHOBEHUE, MPOSBICHUE U PA3HOBUIHOCTH
KOH(JIMKTOB, BIUsSHUE KOH(QJIUKTOB Ha yIIpaBJICHHUE.

Pa3nea 3. OcHOBBI MapKeTHHTIA.



3.1 Mapkemune Kak cucmema ynpaenenus, pecyiupoéanus W U3YYEeHUs PbIHKA.
[lonsiTue MapKeTHHra, TPOUCXOXKJICHHE U CYIIHOCTh MApPKETHHIa, LETd MapKETUHTa.
Konuenmuu wmapkeruHra.

OCHOBHBIE IIPpU3HAKK MApPKETHUHI'OBOI'O CTHJIA YIIPABJICHHA.

OcHOBHbIE BU/IbI MapKETUHTA. MapKeTUHIOBas cpea.
3.2 Komnnekc mapkemuneza.

OcHogéHble MapKemuHzoeole

UHCIMPYMEHNbl.

Conepxanne W Tpolecc yrpaBieHUs MapKeTHHroM. OCHOBHbIE (YHKIIMM MapKETHHTA.

ToBapHas, IieHOBas, COBITOBasS W KOMMYHHKAIMOHHAs TONUTHKKA (Gupmbl. ToBapHBIE
cTparerun. Pa3paboTka HOBBIX TOBApOB.
4, O0beM yueOHOM M CUMILIHHBI:
B
. B akangem.
Bunel paboueii paboTsl 3a4€THBIX

SAMHUIIAX Hacax
O01mas TPyA0eMKOCTh JHCHHUILIMHBI N0 Y4eOHOMY IJIAHY 3 108
KonraktHas pa6ora (KP): 1 32
Jlexruu (JIek) 0,45 16
[Tpaktnueckue 3anstus (I13) 0,45 16
JlabopaTtopusbie 3ansatus (J1ab) - -
CamocrositesbHasi padora (CP): 2,1 76
[TonroToBKa K KOHTPOJIBHBIM 3aHATHS /IK3aMEHY 2,1 76
Buj koHTpoOJIsI: 3a4eT 3auer

B B actpornom
Bunbl paboueit paboTsl 3a4ETHBIX ’

SAMHUIIAX Hacax
O01mas TPy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 3 81
KonraktHas pa6ora (KP): 1 27
Jlexumn (Jlek) 0,45 12,15
[Tpaktueckue 3anstus (I13) 0,45 12,15
JlabopaTopusie 3ansatus (J1ab) - -
CamocrositeabHas padora (CP): 2,1 56,7
[ToaroToBka K KOHTPOJIBHBIM 3aHSATHS /9K3aMEHY 2,1 56,7
Bua koHTpoJf: 3auer 3a4yer

AHHOTAIUA

pado4ei MPOrpaMMbl AUCHUIIMHBI
«OCHOBBI TEXHHYECKOT'0 PeryJTHpOBaHUs
U yIpaBJeHHe Ka4eCTBOM B TEXHOJIOTMH HEOPTraHMYeCKUX BellecTB)

(B1.B.J[B.04.02)

1. Heﬂb AUCHUIIVIMHBI — HAYYUTH CTYJACHTOB NPHUMCHATH KOHTPOJBHO-USMCPUTECIBHYIO H
HCIBITATCIBHYIO TCXHUKY, METOAAaM U CPCACTBAM TCXHUUCCKOT'O PCTYJIMPOBaHUA, METOJaM
KOHTPOJIA KadcCTBa BLIHYCKaCMOﬁ npoayKnruu, COBPEMCHHBIM CHUCTCMaM YIIPABJICHUSA

Ka4dy€CTBOM.

2. B pe3yabTare M3y4eHHs THCHMILIMHBI 00yyaloummiicss mo nporpamme 6akajaBpuarta

JOJIZKEH:
Obradoams CIEeAYIOIUMU KOMIETCHIIUSIMHU:
— MOHUMAaTh CYIIHOCTh W 3HaUeHUe HuHGOpMaIUU

pa3BUTUU

COBPCMCHHOT'O

UH(OPMAIIMOHHOTO O0IIECTBA, CO3HABATh OMACHOCTh W YIPO3bl, BO3HUKAIOIIUA B 3TOM
nporecce, Co001aTh OCHOBHBIE TpeOOBaHUS HH(OPMALMOHHON 0€30IMacHOCTH, B TOM YHCIIE
3aIIUThl rocyaapcTBeHHou TaiHbl (OITK-4);



— HCIIOJIb30BaTh HOPMATHBHBIC TOKYMEHTHI 110 KaUeCTBY, CTAHIAPTU3AINH U CePTHPUKAIIUU
NPOAYKTOB H WX W3JCNIUN, DOJIEMEHTHl HSKOHOMHYECKOTO aHaiu3a B TPaKTHYECKON
nesreapHoctr (ITK-3);

— CHOCOOHOCTBIO aHAIM3MPOBATH TEXHHUYECKYIO JIOKYMEHTAIIMIO, TIOJJ0UpaTh 000pYAOBaHHE,
TFOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopymoBanus (I1K-9);

— TOTOBHOCTH M3y4YaTh HAyYHO-TEXHUYECKYIO MH(OPMAIINIO, OTEYECTBEHHBIN U 3apyOeKHBIN
ombIT 1o TeMatuke ucciaemaoBanus (ITK-20).

3uams:

- 3aKOHOJATENIbHbIE W HOPMATUBHO TIIPABOBBIC AaKThl, METOJIUYECKHAE MaTepHalbl 110

TEXHUYECKOMY PETyJIUPOBAHUIO;

- TEPCHEKTHUBBI TEXHUYECKOTO pa3BUTHUS M OCOOCHHOCTH JCSITCIBHOCTH OpTaHHM3aIlui,
KOMIIETCHTHBIX ~Ha  3aKOHOJATeIbHO-TIPABOBOM OCHOBE B  OOJIACTH  TEXHHYECKOTO
peryJaupoBaHus;

- OCHOBBI TEXHUYECKOTO PETYIUPOBAHUS.

Ymems:

- TPUMEHSATh METOAbl U MPUHLUIIBI CTAaHAAPTU3ANH TIPH pa3paboTKe CTaHAAPTOB U JAPYTUX
HOPMATHBHBIX JOKYMEHTOB;

- TPOBOJUTH  TMOATBEPKIACHHE COOTBETCTBUS  MPOAYKIMHU, IMPOLECCOB U  yCIYyT
MPEABSIBISIEMBIM TPEOOBAHUSM;

- TPHUMEHSATH METObI KOHTPOJIA U YIPABJICHHS Ka4YECTBOM;

- aHAJIM3UPOBATH JAHHBIC O KAYECTBE MPOIYKIIMH U ONPEACIIATh PUUNHEI Opaka;

- WCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU IS TJIAHUPOBAHUS M MPOBEACHUSI padoT 1Mo
TEXHHUUYECKOMY PETyJINPOBAHHUIO.

Braoemew:
- HaBBIKAMH HCITOJIb30BAHUSI OCHOBHBIX HHCTPYMEHTOB YIIPABIICHUS KAYECTBOM;
- HaBblKaMH O(OPMJICHHS pE3yJIbTAaTOB HCIBITAHUH W TPHHATHS COOTBETCTBYIOIIUX

pEIICHUI;
- HaBbIKaMH 0(OPMIICHHSI HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIUH.
3. Kparkoe coaep:xanue 1uCUHNIHHBI

Paszoen 1.
1.1 Beeaenne. 3akon P@® «O TexHMYECKOM peryupoBaHHN.
Mepbl  TEXHHYECKOTO  PEryJupOBaHHSA, OCHOBAaHHbIE HAa  3aKOHOJATEIbCTBE 00
OTBETCTBEHHOCTH 3a Ka4eCTBO U 0€30MaCHOCTh MOCTABISIEMON MPOIyKIMH («3aKOH O 3alUTe
[paB MOTpeOUTENEH»).
1.2 HeoTBpaTMMOCTH OTBETCTBEHHOCTH W3rOTOBHMTEJIsI M OPraHM3anMu B LeNu
«M3rOTOBUTE/Ib- IPOJAaBell- HOTPe0UTeIb).
HenoOpokauectBeHHast — mpoaykuusi.  MckaxeHHas  uH@opMamus o  (pakTHUECKHX
XapaKkTepucTukax npoaykuuu. danbcuuipoBaHHas Hpoaykius. OTBETCTBEHHOCTh
IIpoJaBLa U U3TOTOBUTEJISL.
1.3 /loxa3aTeibCTBO 100POKAYECTBEHHOCTH peain3yeMoOl NMPOAYKUMH H3rOTOBHTEJIEM.
Cas3b MeKAy HaJIM4HeM ie)eKTa U BeJIMYMHOM yuiepoa.
KauecTtBeHHast mpoiyKusi-ycaoBie BbKUBAHUS (GUPM B KOHKYPEHTHOI Oopboe.
1.4. TexHuuyeckoe peryJupoBaHHe, OCYILIECTBJIAseMOe TOCyIapcTBOM B 00/1acTH
0e3omacHOCTH NPOAYKTOB. TexHnUYeckHe perjiaMeHThl M OLleHKA COOTBETCTBHS.
Bunpel texnuueckux perimameHToB. CoaepkaHME TEXHMUYECKHMX perjameHToB. IIpaBuia
MOCTPOEHUS.
1.5. ®opMBI TEXHHYECKOI0 pPeryJHpOBaHM.
[TonTBeprk/ieHNE COOTBETCTBHUS, TOCYAAPCTBEHHBIA KOHTPOJIb, HAA30P.
1.6. AkkpenuTanus Kak (popMa rocy1apcTBeHHOr0 TeXHHYECKOr0 peryJJMpoBaHus.



[lenn W TOPUHLMIBI aKKpeauTaluu. AKKpeAWTalds OpraHoB IO cepTUudUKau u
UCTIBITATENbHBIX JabopaTropuil. CepTU(UKAIMOHHBICE WCTIBITAHUS TPU  AKKPEAUTAIUH.
3apyOexHas akKpeauTalus.
1.7. Mepsbl, npeaycMaTpuBamIMe HCHOJIb30BAHUE [T00POBOJBHBIX CTAHIAPTOB U
A00POBOJILHOM cepTU(PUKAIIHH.
KauectBo. BHenpenue cuctem kadectsa. O6ydeHne u nuHGOPMUPOBAHUE TTOTPEOUTENEH.
1.8. IlpuHuunbl 1 GopMbI NOATBEPKIAEHUS COOTBETCTBHs. CXeMbl.
Pa3pnen 2
2.1 Metoanyeckue OCHOBBI YIIPaBJIeHUS KA4Y€CTBOM.
Craguu KU3HEHHOTO IMKJIAa TPOAYKIMU. METoapl OIEHKM KauecTBa MPOJIYKIIHH.
Crangaptuzanusa B YINpaBICHUUM KadecTBOM - MexayHapoanbie ctaHaaptbl cepur 9000.
3apyOexHBIN U OTEYECTBCHHBIHN OIBIT YIIPABICHHS KA4€CTBOM.
Konnenmus «BceoOiero yrnpasieHus KaueCTBOM.
MerTtponoruueckoe odecrieueHue KauecTBa MpoIyKIUH.
2.2JIuueH3upoBaHue. AKKpeIuTaumsl.
3aKOH O JIMLEH3UPOBAHUU.
2.3 Ceprudukanus Kak nNpoueaypa noaTBepxKIeHusi COOTBETCTBHS.
2.4 llpuHounbl 1 (pOpMbI MOATBEPKIEHUS COOTBETCTBHUS.
2.5 Cxembl cepTH(PUKANNH U IeKJIAPUPOBAHHUS.
Onucanue cxem nexynapupoBanus (11-71) u cepTupukanuu.
2.6 100poBoJIbHOE MOATBEPKIEHHE COOTBETCTBUA. JKCIIOPTHPYEMasi 1 MMIIOPTHPYeMast
NPOAYKIHSA, MOAJeKAIIasA 00513aTeIbHOMY NMOATBEPKIEHUI0 COOTBETCTBHS.
VYcnoBuss BBO3a Ha TeppuTopuio Poccuu mpoAayKuuMu, MOANEXaIeH o00s3aTelbHOMY
MOATBEPKICHUIO COOTBETCTBHS.
4. O0beM y4eOHOI TUCHUTIIUHBI:

B 3aueTHbIx B akanem.

Bunsl yueOHoI paboThI eIMHUIIAX Jacax
OO0masi Tpy10eMKOCTh JMCUMILIHHBI 110 Y4e0OHOMY ILIaHY 3,0 108
AyIUTOPHBIE 3aHITHSI: 0,89 32
Jlexumu (Jlek) 0,45 16
JlabopaTtopusie padoTs (J1ab) - -
[Tpaktuueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,11 75,8
IToaroToBKa K KOHTPOJILHBIM paboTaM 0,28 10
Jlpyrue BBl CaMOCTOSITENbHOM paboThI 1,83 65,8
Buj koHTpoOJIs: 3a4eT - 0,2

B 3aueTHbIX B actpon.

Bunet yaeGHOI paboTh €IMHUIIAX yacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 81
AyIUTOpHBbIE 3aHATHSA: 0,89 24
Jlexumu (Jlek) 0,45 12
JlaGopartopubie padotsl (JIab) - -
[TpakTnueckue 3anstus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,11 56,85
IToxroToBKa K KOHTPOJILHBIM paboTaM 0,28 75
Jlpyrue BUIBI CAMOCTOSITEIIEHOW PabOTHI 1,83 49,35
Bua koHTpoJIA: 3auer - 3ager




AHHOTAUA
padoueii mporpaMMbl TUCUUIJIMHBI
«OCHOBBI IPOEKTUPOBAHUSA U 000PYI0BaHHE XUMHYECKHUX MPOU3BOJACTB»
(1.B.JIB.5.1)

. IIe.m: AUCIHHUIIIMHBI

— mnpuoOpereHHe OOYYalOIMMHCA 3HAaHMKA OCHOB OpraHU3allMd  MPOMBIIUIEHHOTO
IIPOEKTUPOBAHNS;

—  KiIaccu(UKaluu, KOHCTPYKIIMHA U KOMIIOHOBKH TEXHOJIOIMUYECKOI0 000pYyI0BaHUS;

— HaBBIKOB BBIIIOJHEHUS ITOBEPOYHBIX MEXAHMYECKUX pACUYE€TOB M CAMOCTOATEIbHOU
paboThl CO CIPABOYHONW TEXHUUYECKOM JUTEpAaTypoll M IporpamMMaMu sl BBIIIOJIHEHUS
YEPTEKEH.

2.B pe3yabTare H3yYeHHS] AUCHUIUIMHBI CTYAeHT AOJIKEH 00JaJaTh CIEIyOUMMA

npodeccuonanbHpiMA  KoMrteTeHmsiMu (11K):

Ilpogpeccuonanvnuix:
- CIIOCOOHOCTH aHAJM3UPOBATh TEXHUUYECKYIO JOKYMEHTAIMIO, MOoA0UpaTh 0O0OpydOBaHHE,
TFOTOBHTH 3asBKH Ha MpHoOpeTeHne u peMoHT obopyaoBanus (ITK-9);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUE CBOICTB XMMHUYECKHMX 3JEMEHTOB, COEJAMHEHHH U
MaTepUalioB Ha X OCHOBE JUIsSl pelIeHus 3a1a4 npodeccuonanpHol aestenaprocty ([1K-18);

3nameo:

- OCHOBHBIC TMPUHIUIBI OPraHU3ANWHA TPOCKTUPOBAHUS MPEANPUATAH XUMHUYICSCKON

MIPOMBIIIICHHOCTH;

- OCHOBHBIC CTAJIUU MIPOCKTUPOBAHUS;

- MOCJIEI0BATEIILHOCT Pa3pab0TKH TEXHOJIOTHYCCKON CXEMBI;

- TpeOOBaHUS, MPEABSBISIEMBIC K TEXHOJIOTUYECKOMY 000pPYI0BaHUIO;

- KJ1IacCU(UKALIMY TEXHOJIOTHYECKOTO 000pYyI0BaHUS;

- OCHOBHBIC JJICMEHTHI KOHCTPYMPOBAHHS XHUMHYECKHX  allaparoB (MaTepHalibl, WX

CBOICTBa; 3aIlIUTa OT KOPPO3UU; TETLION3OIAIUS U JIP.);

- 0COOCHHOCTH aIapaToB, padOTAIOIINX MO aTMOCPEPHBIM, U30BITOUHBIM JTABICHUEM;

- OCHOBHBIE XUMHUYECKHUE MPOU3BOICTBA U OOIIIIEe 3aKOHOMEPHOCTH XUMHUYECKUX MPOLIECCOB,;
Ymems:

- BBIOUPATh CTAaHIAPTHBIE SJIEMEHTHl TEXHOJIOTHYECKHUX arMapaTroB U MPOBOJUTH TOBEPOUHBIE

pacyeTs 10 IaHHBIM HCTOYHUKOB TEXHHYECKOU JIUTEPATYPHI,

- aHAIM3UPOBATH PE3YIbTATHI PACUECTOB;

-aHAJIM3UPOBATh B3aUMOCBSI3b TEXHOJIOTMYECKHX, KOHCTPYKTHBHBIX U MEXaHUYECKUX

0COOCHHOCTEH anmapara;

- COCTaBIIAThH CHEIU(PUKANNIO TEXHOIOTHIECKOTO 000PYIOBAHUS;

- KOMITJIEKTOBATh CXEMbI HEOOXOIUMBIM TEXHOJIOTHUECKUM 000PYAOBaHUEM;

- BBITIOJTHATH ¥ YUTATh YEPTEIKH ANMapaToOB U CXEM TEXHOJOTHYECKHUX TPOIIECCOB;

- HCTIOJIh30BaTh MAKEThl MPUKIATHBIX TporpaMM it opopmiienus rpaduaeckoit yactu KII u

JIT XUMHKO-TEXHOJIOTHYSCKUX AIapPaTOB U TEXHOJOTHICCKUX CXEM;

Bnaoems:

- HaBBIKaMU TI0JIb30BaHUS TEXHUYCCKOW JOKYMEHTAIUH;

- HaBbIKaMU Pa3pa0OTKH MPUHIIUIHAIEHON U TEXHOJIOTHYECKON CXEeMbI POU3BOJICTBA;

- POTPAMMHBIMH CPEJACTBAMH JUTSI IIOCTPOCHUS TEXHOJOTHISCKUX aIllapaToB U CXEM.

3. Kparkoe coaep:kanue TUCHUTIIHHBI

Paznen 1. BBegenne B mpoextupoBaHue. [IpoekTHO-cMeTHash JAOKyMeHTalus. TeXHUKO-
HSKOHOMHUYECKOe O00OCHOBaHME MpoekTa. VIcXoaHble JaHHbIE Ui HPOEKTHPOBAHUS



IIPOMBIIIJICHHOIO XWMHUYECKOTO IPOU3BOJACTBA. XHUMHUYECKHE MPEANPHUATHS, CTPYKTypa.
OcHOBHBIE 3Tallbl U OpraHU3alys IPOEKTUPOBAHUS XUMHUUECKUX IIPOU3BOCTB.

Paznen 2. OcHOBBI NMPOEKTHPOBAHUSI XMMHU4YECKOro obopyaoBanusi. Krnaccudukarus
MaTepHaoB, XMMUKO-TEXHOJIOTUYECKHUX MPOLECCOB U 00opynoBaHus. O0mue TpeboBaHus K
000pYyJIOBaHUIO, MPEIYCMOTPEHHbIE OCHOBHBIMM HOPMAaTHBHBIMHM JOKyMeHTamu. [IpaBuiia
KOHCTPYMPOBAHHUSI TEXHOJOTMYECKOTO OOOPYAOBAHMUS W TEXHOJOTUS €ro H3rOTOBJICHUS.
3aauu TEXHOJOTMUYECKOro U MeXaHU4ecKoro pacueToB. Kiaccuukanus cuin u HalpspKeHUH,
NPUYMHBI BOSHUKHOBEHHMA W uX mocienctBus. Knaccudukauus nedopmaruii. Kpurepun u
QJITOPUTM BbIOOpAa KOHCTPYKIIMOHHBIX MaTEpUAIIOB.

Paznen 3. Pacuer OCHOBHBIX Y3J0B H JeTajleli XMMHKO-TeXHOJOTHYeCKOIro
o0opynoBanus. MeMOpaHHasi TeOpUsi B MEXaHMUYECKMX pacyeTax U OCHOBHbBIE JOIYLICHHUS.
OCHOBBI MEXaHMYECKOI'O pacuera OTAEIbHBIX AJIEMEHTOB TEXHOJIOTMUECKUX allapaToB C
UCIIOJIb30BAaHUEM JAHHBIX CIPABOYHON TeXHMUYECKOU JuTeparypsl. Kiaccudukanus u pacyer
TOHKOCTEHHBIX 000J0YEK Ha MPOYHOCTh, KECTKOCTh U YCTOHYMBOCTh KOHCTPYKIUHU. DMIOPHI
CHWJI M M3rubaroIuX MOMEHTOB, BO3HUKAIOUIMX B oOojouke amnmapata. Kiaccuduxanms,
KOHCTPYKLUSI U MEXaHUYECKUI pacueT TEIUIOOOMEHHBIX allapaToB )KECTKOW KOHCTPYKLMH U
C KOMIICHCAllMEW TEMIIEPATYPHBIX HANPSIKCHHM; KOJOHHBIX alllapaToB BBICOKOT'O JaBJICHUS,
peakioHHoro obopynoBanus. DnaHIbl, Ha3HAUYCHHE, KJIACCH(HUKAINSA, PaCYeT U OCHOBHBIC
napaMeTpsl AJIs BBIOOpa CTaHIapTHBIX 3JIEMEHTOB 10 CIIPAaBOYHOM TEXHUYECKOM JuTeparype.
Paznen 4. KypcoBoii mnpoekT. TexHHKO-5KOHOMHYECKOE OOOCHOBAaHHE CIIOCOOa
IPOM3BOJICTBA HEOPraHMYECKUX BeIIEeCTB. BbIOOp TEXHOIOIMYecKoro o000pylOBaHHUS.
[TpuHIMNIMATbHAS TEXHOJIOTHYECKAs CXeEMa.

4. O0beM y4eOHOH JUCHUILINHBI

Bcero 7 cemectp 8 cemectp
Bunst yueOHOI paboThI B 3au. | B akan. B akan. | Bzau. | Bakan.
B 3au. en.
e. qacax yacax el. qacax
OO0mas Tpy10eMKoCTh
AUCHHUILINHBI 110 y4eOHOMY 6 216 4 144 2 72
IUIAHY
AyauTOpHBbIE 3aHATHSA: 2,5 90 1,3 48 0,5 36
Jlexruu (JIek) 1 36 0,45 16 - -
[Tpaktuyeckue 3anstus (I13) 1 36 0,85 32 - 36
Kypcosas pabora (KCP) 0,5 18 - - 0,5 -
CamocrositesbHas padora (CP) 2,5 90 1,7 60 0,5 36
Bua koHTpoJIs: IK3aMeH/Kn 1 3K63)'(3 1 :():;é; - Kn
Bcero 7 cemecTp 8 cemectp
Bunpr yue6HOI paboThI B3au. | Bactp. B 3au. Bactp. | B3au. | B actp.
erl. gacax el gacax el. qacax
OO0mas Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 6 162 4 108 2 54
ILUIAHY
AyIMTOpHBIE 3aHATHS: 2,3 62 1,3 35 1 27
Jlexumu (Jlex) 0,45 12 0,45 12 - -
[MpakTuueckue 3ansatus (I13) 1,85 50 0,85 23 1 27




CamocrositesbHas padora (CP) 2,7 87 1,7 46 1 27

Buja KOHTpoOJIs: IK3aMeH/KIl 1 IK3.(27) 1 9K3 (27) - Kn

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUATLIHHBI
«O0opynoBaHue U OCHOBBI MPOEKTHUPOBAHUS MPOU3BOICTB
OCHOBHOI'0 Heopranu4veckoro cuare3a» (b1.B./1B.5.2)

Heap 1McUMNJIMHBI COCTOUT B PUOOpEeTEeHNH OakalaBpaMy 3HaHUHN 10 000PYTOBaAHHIO
MPOU3BOJICTB HEOPTaHMYECKUX BEHIECTB, BJIAJICHUM OCHOBAMHM MPOECKTUPOBAHMUS,
o0JasaHuy  HaBbIKAMU BHIOOpAa M WMHXKEHEPHOM OLIGHKH OOOpYyIOBaHUS s
anmapatrypHoro o(GOpMIICHHS IPOIECCOB, YMEHHH OCYIIECTBISITh TEXHOJIOTUYECKUE
pacueThl M aHAIM3UPOBATh PA3IUYHBIE BAPUAHTHI CXEM allapaTypHOro ohopMiIeHUS U
KOMITOHOBKH MPOU3BOJICTBA

N3yyenune pucuumauHbl «OO0OpyHOBaHME U OCHOBBI IPOEKTUPOBAHMS 3aBOJIOB
OCHOBHOTO HEOPraHWYeCKOro CHHTE3a » TMpPH MOATOTOBKE OOYYArOIIMXCS TIO
HanpasineHuto 18.03.01 «Xumuueckas TEXHOJOTHS» CIOCOOCTBYET (HOPMHPOBAHUIO
CIEAYIOIIMX KOMIIETECHIINM:

Ilpogheccuonanvhuix:

- CIOCOOHOCTh aHATM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MOAOHpaTh 00O0pyIOBaHHE,
TOTOBHUTH 3asBKU Ha MPUOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- TOTOBHOCTHb HCIOJIb30BaTh 3HAHHWE CBOWCTB XHWMHUYECKHX JJEMEHTOB, COCIWHECHHH H
MaTepUalioB Ha UX OCHOBE JIUIsI PelIeHus 3a1a4 npodeccuonanbHoi aestenaproctu (ITK-18);

B pesynbrare uzydyenus aucuuiuinHbl «O00py10BaHUE U OCHOBBI IPOEKTHPOBAHUS 3aBOJIOB

OCHOBHOI'O HCOPIraHUYCCKOI'o CUHTE3a» CTYACHT HOOJIKCH:

3HAMb.

- OCHOBHBIE TEH/ICHIINH Pa3BUTUA XUMUYECKON TPOMBIIIEHHOCTH;

- OCHOBHBIE CTaJUH MPOECKTUPOBAHUS NPEANPUATUNA XUMHUYECKON MPOMBIIUIEHHOCTH;
-UCXOJIHbIE TAHHBIE JUJIs IPOSKTUPOBAHHUS [IPOMBILIIJIEHHOIO XUMUYECKOT0 IIPOU3BOJICTBA;
-MIOCTIEOBATEIbHOCTh BBITIOJIHEHUSI TPOEKTHBIX PACUe€TOB, OCOOCHHOCTH BBITOJTHEHUS
MaTEepUAIBHBIX U TEIUIOBBIX PACYETOB TUIIOBBIX ITPOLECCOB HEOPTaHUUECKON XUMHUH;
-Tpe0OBaHUs, IPEABSIBISIEMBIE K TEXHOJIOTUYECKOMY 000pYI0BaHUIO;

-KJ1accu(UKAIMIO U OCOOEHHOCTH KOHCTPYKIIUU 000PYIOBAaHUS AJIsi MPOBEACHUS] XUMHKO-
TEXHOJIOTMYECKHUX IPOIIECCOB;

ymems.

-JIaBaTh TEXHUKO-DKOHOMUYIECKOEe 000CHOBAHHE MTPOCKTA;

-BBIOMpPATh CTAHJAPTHBIE JJIEMEHTHl TEXHOJOTHMYECKHX amlmapaToB M  MPOBOAUTH
HWHXKCHCPHBIC paCUCThI 1O JaHHBIM UCTOYHHUKOB TEXHUYECKOU JIUTCPATYPhI;

-BBIMIOJIHATH MaTepUaIbHbIe, TEXHOJIOTUYECKUE, TETIJIOBBIE PACUETHI MPU MPOEKTUPOBAHUY;
-aHAJTM3UPOBATh PE3YJLTATHI PACUETOB;

-aHaJM3UPOBATh B3aUMOCBS3b TEXHOJIOTMUECKUX, KOHCTPYKTHUBHBIX M MEXaHUYECKUX
0COOEHHOCTEH anmnapara;

-COCTABJIAThH CHEU(DUKALNIO TEXHOJIOTHIECKOTO 000pyI0BaHUS;

-HMCII0JIb30BATh MAKET MPUKIAAHBIX Mporpamm ajst opopmiienus rpaduueckoit yactu KII u
JIT XUMUKO-TEXHOJIOTUYECKUX aIMapaToB U TEXHOJIOTUYECKUX CXEM;

enaoems:

-HaBBIKAMU MTOUCKA, MOJIb30BAaHUS U aHAJN3a TEXHUYECKON JOKYMEHTAIINH;

-HaBBIKaMHU pa3pabOTKHU MPUHITUITHATFHON U TEXHOJIOTHYECKON CXEMbI TPOU3BOJICTBA U €€
KOMIUIEKTOBaHUS HEOOXOIUMBIM 000PYAOBaHUEM;

-HaBBIKaMU Pa3pabOTKH W TpadUuuecKoro M300paKEeHHS anmapaTypHO-TEXHOJIOTHUYECKUX
CXeM, THIIOBOTO OOOPYIOBAaHHSI W €r0 OTIENBHBIX Y3JIOB C TMOMOIIBIO MPOTPAMMHBIX
CPEJICTB JJIsl TOCTPOEHUS TEXHOJIOTHYECKUX alapaToB U CXEM.



3. Kpartkoe conep:xanue 1MCUHNJIMHBI.

[Ipy wu3ydeHMM ITUCHUIUIMHBI 0CO0O€ BHHMMAHHE YJENSEeTCd TUIIOBOMY OOOpYAOBaHUIO,
IPUMEHSIEMOMY B TEXHOJIOTMU HEOPraHMYECKHUX BELECTB U U3YUEHUIO BOIIPOCOB, CBS3aHHBIX
¢ pa3paboOTKOI TEXHOJOTMYECKHX CXEM MPOU3BOJICTBA HEOPTaHWYECKUX MPOAYKTOB, HArOTCS
o011Me CBEIEHUs O IPOEKTUPOBAHUM NPEANPUATUIH, OCHOBHBIM JIEMEHTAM KOHCTPYUPOBAHUS
XMMUYECKOM  almapaTypbl, pacCMAaTPUBAKOTCA BOIPOCHl  IUIAHWUPOBOYHOI'O  pPELICHUS
MPOM3BOJICTBA U MOHTAKHOM MPOPAOOTKU TEXHOJIOTMYECKUX y3JIOB U I€Xa B LIETIOM.

Pazgen 1. O0mme cBefeHHs] 0 NMPOCKTHPOBAHHMM MNPeINPUATHH 1O NPOU3BOACTBY
HEOPraHUYeCKHUX BelleCTB.

OCHOBHBIE CBEJICHUSI O NPEANPOEKTHBIX M3bICKAHUSIX M MPOEKTHBIX HCCIIECOBAHUSIX.
CocraBieHHEe HCXOIHBIX [AaHHBIX Ha INPOCKTUPOBAHUE MNPEANPUATHA KaK 3aBEpLIAOIIECH
cragun HMOKP, TeXHUKO-2KOHOMUYECKHUX, NMaTEHTHBIX U JAPYrUX HcciaenaoBaHui. TexHuKo-
9KOHOMHYECKOE OOOCHOBAHME I1€J€COO0PAa3HOCTH CTPOMTENBCTBA, PEKOHCTPYKLUUU HIIH
BHEJPEHUS HOBOW TEXHHUKM Ha HNPEIIPUITHH, OOOCHOBAHME METOAA IPOU3BOJCTBA, €TI0
MOIIHOCTH U paiioHa CTpOUTENbCTBA. OCHOBHBIE IIYTH COBEPIICHCTBOBAHMS IPOEKTHBIX
paboT, UCIIOJIB30BAHNE METOA0B MOJEIUPOBAHMS U ONTUMHU3ALUU XUMUKO-TEXHOJIOTUYECKUX
CUCTEM C IPUMEHEHHUEM IIPOIPAMMHBIX CPEICTB, BoIYMCINUTENbHON TeXHUKH 1 CATIIP.

Pazgesn 2. TumoBoe o0opyaoBaHHMe, NpPHMEHsieMOe B TEXHOJIOIMH HEOPraHUYeCKHX
BellecTB.

Knaccudukanus obopynoBanusi, TpeOOBaHUS, MPEAbsBIsAEMble K HEMY U OCHOBHBIE
nokazarenu pabotel. OOopynoBaHWE AJIsl XPAaHEHHUS TBEPABIX MAaTEPUANIOB, JKUAKOCTEH WU
ra3oB. XpaHWIMILA AJIs KUAKOCTEH U COKMIKEHHBIX I'a30B. THIIBI ra3rojpAepoB A XpPaHEHUS
razoB. OOopynoBaHue JUIsl TPAHCHOPTUPOBKU TBEPIBIX MaTEpUANIOB, JKUJIKOCTEM W Ta30B.
Hcnonb3oBaHue KoOHBEHepHOro, BUOpo-, THApPO- M NHEBMOTpaHcnopra. Ilurarenun u
J03aTOpPBl ~ TBEPIBIX  MaTrepuaynoB. Pacuer  NpOU3BOAUTENBLHOCTH  TPAaHCIOPTHBIX
npucnocobienuit. TpybonpoBoasl, BBIOOp apMaTypsl TpyOonposoaa. Crnenuduueckue TUIIbI
HacoCOB, INPUMEHSEMBIX B TEXHOJOTMM HEOopraHuueckux BermiecTB. OOopynoBaHue Ui
co3nanus Bakyyma. ObGopymoBaHue i 0OpaOOTKM TBEpIbIX MaTepHUaloB U HMX HOJI00D.
['poxoueHne MaTepuanoB, XapaKTEpUCTHUKA CUT, THUMBI TI'poXOoTOB. CXeMbl ApoOIeHHS U
kinaccupukanuyu. CMecUTeN M YBIAKHUTENM MOPOIIKOB. I[IpuMeHeHue ammapaToB C
MICEBAO0XKIKEHHBIM CJI0eM M uX pacueT. OOopyaoBaHME Ul TPaHYJIUPOBaHMS. ATMIMaparhbl
JUISL pa3JIeNIeHNs Ta30BbIX U COKMKEHHBIX CUCTEM. ATmaparsl JUisl IPOBEAECHUS MIPOLIECCOB B
CUCTEMax >KHUIKOCTh-TBepAoe. KoyoHHble ammapaTsl. Crnenu¢uka HacaJO4HbIX KOJIOHH,
UCIIOJIB3YEMBIX B NOHOTpaciu. Ilosble KOJOHHBI M MpUHIMN MX pacdera. CXeMbl OUUCTKU
ra3oB C pereHepanueil copOeHToB. THUIBI KAaTaJIUTHUECKUX PEAKTOPOB Jis IPOU3BOJICTBA
HEOpraHuyeckux  npoAykroB. Crneuuduyeckne  TeINIOOOMEHHblE — ammapaThl IS
HEOPraHMYEeCKON TEXHOJOIMH. BbimapHble yCTaHOBKM B NMPOM3BOJACTBE YIO0OPEHMI, KUCIOT,
cogjei u 1menodeil. OOopynoBaHHME KOTJIOB-yTHIM3aTOpoB. KommpeccuoHHele u
a0bcopOLMOHHBIE XOJIOAWIbHBIE YCTaHOBKH. llogbop anekrpoxaBuratene uisi MallMH |
anmnaparos.

Pa3znesn 3. Paspa0oTka TexHOJ0rM4ecKoi cxeMbl NPOM3BOACTBA, IVIAHUPOBAHUE H
pa3MenieHue 000py10BAHUSA
[IpyHuMnUanpHas W TOJIHAsg TEXHOJOTMYecKas CXeMa INpou3BOACTBA. [IpmHIMIIBI
HCIIOJIB30BAHHA SHEPTCTUUCCKUX PECYPCOB. MaTepI/IaJ'II)HI)Ie H TCIIJIOBBIC paCY€ThI 11O CTAAUAM
TEXHOJIOTHYECKOr0 TIpouecca. Bpibop KomuuecTBa MalIMH W amllapaToB C y4eTOM
oOecrieyeHHsT HaJEKHOCTH TEXHOJOTWYECKUX JUHUM u pe3epBa. lIpuHUUIBI pa3MenieHus
000pyIOBaHUS B 3/IaHMSIX W HAa OTKPBITHIX IJIomiagkax. OO0CHOBaHME MPOM3BOJCTBEHHBIX
IUIOMIAJEN W ATAKHOCTU 3MaHWW. [IpMHIMIBI TPyNNUPOBKH M pa3sMELIEHUS OCHOBHOTO H



BCIIOMOTaTeIbHOIO TEXHOJIOIMUECKOro 000pyJOBAaHUS, BIUSHIE TPEOOBaHUI 0OCITYKMBAHUS
U pemMoHTa. KOMIIOHOBKAa OCHOBHBIX U  BCIIOMOTAaTENbHBIX IPOU3BOJICTBEHHBIX U
00CITy’)KUBAIOLIMX TTOMEILEHUH.
Pa3nea 4. KypcoBoii npoexkT

[IpyHuMnuanpHas TEXHOJOIMYECKas CXeMa M €€ KOMIUIEKTOBAaHHWE OCHOBHBIM U
BCIIOMOTATEeNbHBIM 000pyJOBaHWEM. MaTepuaibHble, MEXaHHMYECKHE, TEIJIOBBIE PACUETHI
TE€XHOJIOTHYECKOIO 000opyJ0BaHUsl. I'paduueckoe n300pakeHune anmnaparypHoO-
TEXHOJIOTMYECKUX CXEM C IPUMEHEHUEM ITaKeTa MPUKIAJHBIX IIPOIPAMM.

4. O0beM y4eOHOH JUCHUIINHBI

Bcero 7 cemectp 8 cemectp
Bunpl yaeOHoI paboThI B 3au. | B akan. B akan. | B3au. | Bakan.
B 3au. en.
en. qacax gacax el qacax
OO0wmas Tpy10eMKoCTh
AUCHUILINHBI 10 y4eOHOMY 6 216 4 144 2 12
ILUIAHY
AyIUTOPHBIE 3aHITHS: 2,5 90 1,3 48 0,5 36
Jlextuu (JIek) 1 36 0,45 16 - -
[Tpaktuyeckue 3ansatus (I13) 1 36 0,85 32 - 36
Kypcosas pabora (KCP) 0,5 18 - - 0,5 -
CamocrosiTesibHas padora
(CP) 2,5 90 1,7 60 0,5 36
Bua xoHTpoJIsi: 3K3aMeH/KIl 1 3R63)'(3 1 ?31:;; - Kn
Bceero 7 cemecTp 8 cemecTp
Bunpt yueOHoi pabOTHI B3au. | Bactp. | B3au. Bacrp. | B3au. | Bactp.
en. qacax el qacax el Jacax
OO0mas Tpy10eMKOCTh
AUCHHUILVINHBI 10 y4eOHOMY 6 162 4 108 2 54
ILUIAHY
AyIMTOpHBIE 3aHATHS: 2,3 62 1,3 35 1 27
Jlexuuu (Jlek) 0,45 12 0,45 12 - -
[Mpaktuueckue 3ansaTus (I13) 1,85 50 0,85 23 1 27
CamocrosiTesbHast padoTa
(CP) 2,7 87 1,7 46 1 27
Bua koHTpoJs: IK3aMeH/KN 1 IK3.(27) 1 k3 (27) - Kn
AHHOTaNUA

padoueil NPOorpaMMsbl JUCHHUIINHBI
«AncopOuus B TEXHOJIOTHH Heopranuveckux Bemecrs» (b1.B./1B.6.1)
1. Heab (ucuunIuHbI:
— TOArOTOBKA COBPEMEHHOIO CHELMAINCTa, CIOCOOHOro paboTath B 00JIacTu
a7ICOPOITMOHHBIX TEXHOJIOTHH,



— O3HAKOMJICHHE CTYIEHTOB C OCOOCHHOCTH TEXHOJOTMH aJCOPOLMOHHBIX MPOILIECCOB,
CBSI3aHHBIX C IPUMEHIEMbIMH CIIOCOOAMH pereHepaIiy agcopOeHTOB;

— OCBOGHHME METOJIOB pacuera aJCOpPOLMOHHBIX YCTAaHOBOK Ha IIPUMEpax THUIIOBBIX
IIPOLIECCOB.

2. B pe3yabrare M3yYyeHUs JUCUMILIMHBLI 00YYAOIIMICH MO0 MporpamMMe dakajiaBpuara
JOJIZKeH:

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) koMmerennusamu:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYHIECTBIIATH TEXHOJIOTMYECKUN ITPOLIECC B COOTBETCTBUH C
pErjJaMeHToOM U UCIOJIb30BaTh TEXHUUYECKHE CPEACTBA ISl HK3MEPEHUS OCHOBHBIX ITapaMeTpOB
TEXHOJIOTUYECKOr0 IpoLecca, CBOUCTB ChIpbst U npoaykimu (I1K-1);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHWE CBOMCTB XUMHYECKHX JJIEMEHTOB, COCIMHEHUN H
MaTepHaOB Ha KX OCHOBE JIJIs pelIeHus 3a1a4 npodeccruonanbHoi aesrenbroctu (I1K-18);

- TOTOBHOCTbHIO H3y4aTh HAYYHO-TEXHUUYECKYIO HH(POPMAIMIO, OTE€YECTBEHHBIN U 3apyOeKHbIN
onbIT 10 TeMatuke uccaenosanus (I1K-20).

3namo

- CBOMCTBA aJICOPOITMOHHBIX CUCTEM;

- TUITIBI IPOMBIIIICHHBIX aJICOPOCHTOB;

- 0COOEHHOCTHU Macco- U TEIJIONEepPeHoca Npu aacopoLuu;

- CIIOCOOBI pereHepanuu aacopOeHTOB;

- OCHOBHBIE PUHIUIIBI OPraHU3AMH aICOPOIIMOHHBIX IIPOLIECCOB;

- OCHOBHBIE TEXHOJIOTUYECKHE U allllapaTypHble 0COOEHHOCTH MPOLIECCOB.

Ymemo

- 10100paTh aICOPOEHTHI /IS KOHKPETHBIX MPOIIECCOB;

- COCTaBUTh M paccuuTaTb MaTepuajbHbIH M TEIUIOBOM OajlaHC Ipolecca, UCXOAS U3
3aJJaHHBIX YCJIOBHIA;

- COCTaBUTh NMPUHIUINUAIBLHYIO CXEMY U MPOBECTU TEXHOJIOTHYECKUN pacyeT afcopOIIMOHHOM
YCTaHOBKH.

Braoemyo

- METOJaMHU TMOJIy4eHUs U 00pabOTKH HKCIEPUMEHTAIbHBIX JAaHHBIX MO aJCOPOIMOHHBIM
CUCTEMaM;

- OCHOBHBIMU HaBBIKAMH PabOTHI € JTa0OPATOPHBIMU aJICOPOIIMOHHBIMU YCTAaHOBKAMU;

- METOJIaMH pacyeTa U OpraHu3aluy aICOPOIIMOHHBIX TPOLIECCOB;

- CBE/ICHUSAMHU 00 0COOCHHOCTAX aJICOPOIIMOHHBIX TEXHOJIOTUI U 000pYyA0BaHUS.

3. Kparkoe coaep:kanue THCHUNIAHBI

Pazgen 1. ®usnuko-XxuMUYECKHE U UHKEHEPHbBIE OCHOBBI JICOPOIIMOHHBIX MPOLIECCOB.
OcHOBHBIE TIOHATHS B Teopuu ancopOuuu. Kparkue cBeAeHHsS O MPOMBIILICHHBIX
ajgcopbenrax. AncopbunonHoe paBHoBecue. Kuneruka ajncopouunu. Temno- 1 MaccooOMeH B
a7ICOPOIIMOHHBIX TTPOIIECCaAX.

Pa3nea 2. TexHoJsiorus aicopOMOHHBIX NPOLECCOB!

Crioco0pbl pereHepari agcopOeHTOB U KiacCU(pUKAIUs aICOPOIIMOHHBIX MPOIIECCOB
1o crnocobam perenepanuu. Llukinyeckne npouecchl, TPUHIUIBI TOCTPOCHUS IIUKIOTPaMM,
OpraHu3aIys MpoIeccoB, MOA00pP aIcOPOCHTOB, TPUMEPHI UCITOIH30BAHUS.

Pazgen 3. OcHOBHBIE TUIIBI aICOPOIIMOHHBIX IporieccoB. [Iporecchl OCyIIKU ra3oB ¢
TEPMUYECKOH pereHeparueil ancopOenTa. [IpuHIMNManpHas cxema, TEXHOJIOTHsS Tpoliecca,
a/ICOPOCHTHI-OCYILIUTENH, KOHCTPYKTUBHBIE OCOOEHHOCTH OCHOBHOTO  00OpYIIOBaHMS.
KopoTtkomukioBsie mporieccsl ¢ O0e3HarpeBHoi perenepanuein aacopoenta (KIL[A). Ocymika
ra3oB. AJCOpOLMOHHOE pa3feneHne Bo3ayxa. OCHOBHbIE TEXHOJOTHUECKUE U anmnapaTypHble
0COOEHHOCTH MPOIIECCOB.

Pazgen 4. JlaGopaTopHblii NpakTHKyM MO aucuuruinHe. IlpuMmepHslii mnepedeHb
1abopaTOPHBIX padoT:



UccnenoBanue ancop6imu a3zora u kuciopoga mpu 25°C m arMochepHOM IaBICHUU
BOHIOMOMeTpI/I‘-IGCKI/IM MCTOAO0M,

2. l3mepeHue KMHETUYECKMX KPUBBIX aICOPOIMHU a30Ta Ha aJcOpOCHTaxX Pa3IUYHbIX TUIIOB
npu 25°C u atMochepHOM AaBICHUU U pacueT Ko UIMEeHTOB BHyTpeHHEN auddy3uu;
3. Omnpenenenue HACHITHOM MJIOTHOCTU aJCOPOEHTOB;
4. Ompenenenrue CyMMapHOTo 00beMa Mop YrIIepOIHBIX aICOPOSHTOB IO BOJIE;
5. HMsmepenue uzotepM aacopOLMM a30Ta U aproHa Ha IEOIHUTax Mnpu 1-8 aTM U KOMHATHOM
temriepatype. Pacuer ycranoBku pazaenenust Bozayxa Mmerogom KIA;
6. HccnenoBanue IMHAMUKH acOPOLIMH MTAPOB BOABI B CJIOE TBEPAOTO MOTIOTUTENS;
7. W3mepeHue BBIXOJHBIX KPUBBIX aJCOPOIIMU JUOKCUAA YTIIEpOa HA 1I€0IUTaX;
8. OmpeneneHue AMHAMUYECKON U PAaBHOBECHONW €MKOCTH aJICOPOCHTOB IO MapaM BOABI IO
BBIXO/IHBIM KPHBBIM;
9. Pacuer ycTaHOBKH OCYILIKH BO3/yXa C HAarpeBHOW pereHepaiuei aacopOeHTa.
4. O0beM y4eOHOH JUCHUIIINHBI
7 cemecTp
Bubl yueOHOM paboThHI B akan.
Ly P B 3au. ex. a
qJacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 YYeOHOMY MJIAHY 3 108
KonTakTHas padora: 1,3 48
Jlexruu (JIek) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,4 16
Camocrositesnnas padora (CP) 1,7 60
Bua koHTpOJIAA: 3aUeT ¢ OLEHKOI - 3a0
7 ceMecTp
Bunbl yueOHOM paboThI B actpon.
Ly P B 3au. ex. P
qJacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 3 81
KonTakTHas padora: 1,3 34
Jlexumn (Jlek) 0,9 24
[Mpaktuyeckue 3ansatus (I13) 0,7 10
CamocrositenbHas padora (CP) 1,7 46
Buja koHTpOJISI: 3a4eT ¢ OLleHKOM - 3a0

AHHOTAIHUA
padoyeii mporpaMMbl TUCHMILIHHBI
«BBeeHre B XUMHYECKYI0 TEXHOJIOTHIO PEAKTHBOB M 0C000 YMCTHIX BelleCTB)
(h1.B.J1B.06.02)

1. He.m; AUCHMIIJIMHBI: HpI/IO6peT€HI/IC O6y‘IaIOH_II/IMI/ICH 3HaHUM U IMPAKTHYCCKUX HABLIKOB
M0 TEXHOJIOTHU PCAKTHBOB U 0c000 YHCTHIX BC€IIECCTB, @ TAKXKEC O3HAKOMJICHHUEC C OCHOBHBIMH
nmponeccamu ux nMpous3BOJACTB.

2. B pe3yabrare M3y4eHHs AMCOMILIMHBI 00y4alOLIUiicA MO MporpaMmMe 0axkajaaBpuara
JOJIKeH:

Obnaoams cnepyroummu obmenpodeccunonansubiMu (OIK) u npodeccuonansupivu (I1K)
KOMIICTCHIIUSIMU

- CIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIIATh TEXHOJIOTHUYECKUN IPOIIECC B COOTBETCTBHHU C
PErIIaMEHTOM M UCIIOJB30BATh TEXHUYCCKHUE CPCACTBA AJId UBMCPEHUS OCHOBHBIX ITapaMETPOB
TEXHOJOTUYECKOT0 TPoLiecca, CBOUCTB ChIpbst U npoaykimu ([1K-1);



- TOTOBHOCTBIO HCIOJIb30BATh 3HAHUE CBOMCTB XMMHYECKHUX DJIEMEHTOB, COCAMHECHHUM U
MaTepualioB Ha UX OCHOBE JUISI peLIeHUs 3a1a4 npodeccuonansHoi nesrensHocty (I1K-18);

- TOTOBHOCTBIO U3y4YaTh HAYYHO-TEXHUYECKYIO HH(DOPMAIHIO, OTCYECTBEHHBIN U 3apyOeKHBIH
onbIT 10 TeMatuke uccaenosanus (I1IK-20).

3Hams:

- KJIACCU(UKAIIMIO PEAKTUBOB M 0CO0O0 YHCTHIX BEIIECTB U TPEOOBAHUSI K HHUM;

- TEOPETUYECKUE U MPAKTUYECKUE OCHOBBI UX MOJTYUYEHUS;

- METO/Ibl OYMCTKH BEILIECTB;

- 0COOCHHOCTH TPOM3BOJICTBA W KOHTPOJISI HEOPTAHMYECKHUX PEAKTHBOB M 0CO0O YHCTHIX
BEILIECTB;

- SKOHOMHYECKHE M IKOJIOTHUECKHE MPOOJIEMBbI TPOU3BOCTBA U IIyTH UX YMCHBIIICHUS;
Ymems:

- WCIOJIb30BaTh METOJIbI HCCIEIOBAHUS W ONpPEACICHUS MapaMeTpoB W IOKazaTesei
MPOIIECCOB MOJIYICHUS PEAKTUBOB M 0CO0O0 YUCTHIX BEIIECTB;

- aHAJIM3UPOBATh B3aHMOCBS3b TEXHOJOTHUECKHUX IMapaMeTpoB ¢ 3(PEKTUBHOCTHIO Ipoliecca
Y KaueCTBOM IPOTYKIIHH;

- BRIOMPATh KOHCTPYKIIMOHHBIE MaTepUabl Ui 000pYyI0BaHUS, UCIIOIB3YEMOTO B MpOLIeccax
MOJIYYCHUS] PEAKTUBOB U 0CO00 YHUCTHIX BEIICCTB;

- MPOBOAUTH SKCIEPUMEHTHl MO 3aJaHHBIM METOAMKAM M AHAJIMU3UPOBATH PE3YJIbTAThI
AKCIIEPUMEHTOB.

Brnaoems:

- HaBBIKAMH pa0OThI C KaTaJIOTaMH M JIOKYMCHTAllMEHd OTEYECTBEHHBIX U 3apyOemHBIX
MIPOM3BOUTEIICH PEAKTHBOB M 0COOO0 YHCTHIX BEILIECTB;

- METOJIaMH TEOPETUYECKOTO M IKCIEPUMEHTAIBHOTO HCCIEAOBAHUS TEXHOJIOTMUYECKUX
MIPOLIECCOB MOJYYEHUS PEAKTUBOB M 0CO0O0 YUCTHIX BEILIECTB;

- METOJIaMU OTIPEJICIICHUS KaueCTBa PEAaKTUBOB M 0COO0 YMCTHIX BEIIECTB.

3. Kpartkoe coaep:xanue TUCHUILIHHBI

Pa3nen 1. OCOOCHHOCTH YMCTBIX BEIIECTB U PEAKTHBOB, UX MPOW3BOJICTBA U KOHTPOJIS.

1.1. Uctopus, cOBpeMEHHOE COCTOSIHUE U TMEPCHEKTUBBI PA3BUTHS MPOU3BOJACTBA YHUCTHIX
BeleCTB W peakTuBOB B Poccuiickoit ®enepaumu, ctpanax CHIT u 3a pyOexom.
Homenknarypa u obnactu ux norpebnenus. Opranuzanus Ipou3BOACTBA. 3aaud OTPaciu B
YCKOPEHHH HayYHO-TEXHUYECKOTO Mporpecca.

OO61ure cBeAeHHS U TEOPETUIECKHE OCHOBBI OYMCTKH HEOPTaHUYECKUX BEIIECTB.

1.2.1. O0Omume cBeneHUST W OCHOBHBIE MOHSITHS O YHWCTOTE BelecTBa. YMCTOTa BEIECTBA.
®opmsl npumecert. HopMupoBaHue nmpumecen.

HcTouHnKY TpuMeced B YMCTOM BEILIECTBE.

HNcrounnkn npumeced. BinsHrue BHEIIHHUX 3arps3HEHUM Ha CcTeneHb OYMCTKU. Ilomamanue
npumeceit u3 arMocdepsl. 3arpsa3HeHrne MaTepruaioM armapaTyphl.

Oco0eHHOCTH MTPOU3BOJICTBA M KOHTPOJISI YUCTHIX BEIIECTB U PEAKTHBOB.

OCc0o0EHHOCTH TPOCKTHUPOBAHUSI, JKCIUTyaTallMM W ONTHMM3AIMU TMPOU3BOJCTB. [ HOKHe
aBromatusupoBanHbeie cuctembl ([AIIC). Martepuansl [isi M3TOTOBJICHUS allllapaTyphl.
XpaHeHue U TPaHCTIOPTUPOBAHUE TTPOTYKTOB.

KonTponb npoaykToB. OTO60p MpoO M HUX MOATOTOBKA. METOBI ompeAeneHus: CoaepKaHus
npumeceit. Onpenenenue crnenupuaecKux CBOMCTB MPOAYKTOB.

DKonoruvyeckue mpooOsieMbl MPOU3BOACTBA. VICTOUHHMKH 3arps3HEHHS OKPY)KAIOIIeH Cpebl.
[Tyt CHI>KEHUST KOJMYECTBA OTX0/I0B, BHIOPOCOB M CTOYHBIX BOJI.

DkoHOMHUYecKHe 0coOeHHOCTH. ChIpheBasi, HJHEPreTHUeCKas H JAPYTrue COCTABISIONINE
cebecTonMoCTH MpoaAyKiuH. [IyTu uX yMeHbIIIeHHUS.

Pa3znen 2. XumMudeckrue METOIbl OUUCTKHU BEIIECTB.

Teopernueckre OCHOBBI OYMCTKH BEIIECTBA M KIAaCCHU(UKAINS METOI0B OYHCTKH.



TepMoauHamMuyeckue  OCHOBbI  o4yMCTKM  BemiecTB.  Koadduuuent — pazaeneHus
(pactipenenenusi) npumecedt. Kimaccudukaiyst MeTo0B OYMCTKU BemiecTB. CpaBHUTENIbHAS
OLICHKAa BO3MOYKHOCTEH METO/IOB.

2.2.  OuucTKa METOJaMH OCAXJICHUS U3 PACTBOPOB.

OuncTka pacTBOPOB OCaKAeHHEM Inpumeceil. OUnuCTKa OCa)KICHHEM OCHOBHOT'O BEIECTBA.
OuncTka pacTBOPOB OT HpPUMECEH MX COOCAKICHUEM C HEOPraHWYECKUMH  WIIU
OpPraHUYECKUMHU KOJIIEKTOPAMHU.

Metoapl M30UpATENBHOTO OKHUCICHHSI WM BOCCTAaHOBJICHHUs TmpuMmeceld. M30OuparenbHoe
KOMILIEKCO0Opa30BaHuE B pacTBOpE.

2.3.  Ouuctka ¢ mepeBoI0M MPUMECH U OCHOBHOTO BEIIECTBA B Ta30BYIO (a3zy.
I'amorenugHbINl METO/I. [M'aapuanblit METO/I. Ounctka C HUCIIOJIL30BAaHUEM
AIIEMEHTOPTAaHWYECKUX coeArnHeHM. KapOOHWIBHBIN METOI.

XUMUYECKUE TPAHCTIOPTHBIE PEAKIIUH.

OcoOeHHOCTH W BBIOOp TPAHCIOPTHBIX pEAKIHWA JUIsi OYHCTKH BemecTB. CrocoObl
OCYIIECTBIICHUSI TpaHCIOpTa (MEepeHOC BellecTBa MOTOKOM Tra3a-peareHTa, MOJIEKYJISIpHON
muddy3uei, mocpeICTBOM KOHBEKITUH ).

Pa3nen 3. ®uU3NKO-XMMHUYECKHE METO/IbI OYMCTKH BEIIECTB.

JuctnnsuuonHble (peKTH()HUKAIMOHHBIE) METO/BI.

OcoOeHHOCTH TPOBEACHHs IMpoliecca MPU Majblx coaepxkaHusx mnpumeceid. CrocoObl
OpraHu3aliil JUCTWULIIHOHHBIX —TpormeccoB. [Ipocrass meperonka, peKTH(QHUKAINA,
9KCTpPaKTUBHAs PEKTHU(PHUKAIHS.

XeMopeKTUpUKaLHS. MonexyisipHas JUCTUJLIALINAL. Hcnonb3oBanue METOJI0B
peKTU(UKALNY IS TTOJIy4EeHUsI 0CO00 YHCTHIX BEILIECTB.

KpucrannuzanuoHHble METOBIL.

Kpucranmnuzamuss u3  pacTtBopoB. DpakIMOHUpPOBaHHME MpUMeEceil B  Mpoiieccax
KpUCTAIIM3aMid U3 pacTBOpoB.  OCHOBHbIE  IOKa3aTeld UM 3aKOHOMEPHOCTH
bpaxkuonupoBanus. BrnusHue pa3nuyHbIX (GakTopoB Ha (paKIMOHUPOBAHUE MpPUMECEH.
[TpakTHueckoe UCIOIb30BaHUE MPOLIECCOB KPUCTAUIN3ALINH IS [TOJIyYE€HUSI YUCTHIX BELIECTB
U PEaKTHUBOB.

Kpucranmnuzanus wu3 pacmnaBoB. Teopernueckue OCHOBBL. 30HHas IuiaBka. OCHOBHbIE
dakTopsl, BiaMsgoommMe Ha 3((EeKTUBHOCTH Mpolecca. BapuaHThl €ro OCyIIEeCTBIEHUS U
ucnojp3yemas anmnaparypa. IlpuMeHeHne 30HHOM TIUJIaBKM JJII  OYMCTKH  BEILECTB.
HamnpaBnenHast Kpuctamin3anus.

3.3.  DKCTpaKIMOHHBIE METOJIBI.

Knaccudukanus sKkcTpareHToB. DKCTPaKIMOHHBIE CHUCTEMBI Ui OYHCTKH HEOPTaHHMYECKHUX
BellecTB. MHoOrocryneHdarble Ipouecchl  o4ucTKH. (OcoOeHHOCTH — ammapaTypHOro
o(opMIIeHHs TPOIIECCOB KUAKOCTHON 3KCTPAKIHH.

3.4.  AncopOIMOHHBIE METOIBI.

OCHOBHBIE 3aKOHOMEPHOCTM M OCOOCHHOCTH aJcOpOIMHM TNpuMeceil H3 ra3oB, I[apoB,
pactBopoB. Hambonee pacmpocTpaHeHHble THIBI copOeHTOB. llpakTHueckoe mpuMeHEHHe
a/ICOPOIIMOHHBIX METOJIOB JJISi OYMCTKM HEOPraHMYeCKUX BELIECTB. XpoMaTorpadudeckuii
METO/]I TIOJTyYEHHS YUCTHIX BELIECTB.

MoHOOOMEHHBIM MeTOA TOJy4YeHUs UUCThIX BemecTB. Ilomyyenue uoHUTOB. Ux
TEPMOXUMHYECKAsl YCTOMYMBOCTh, MEXaHUYECKasl YCTOMYMBOCTh. TepMoJnHAMUKa MOHHOTO
paBHOBECHsI, JUHAMUKAa HMOHHOTr0 obMeHa. OCOOEHHOCTH HCIOJIb30BaHUS HMOHOOOMEHHOTO
METO/Ia B TEXHOJIOTUN YHCTHIX BELIECTB.

3.6.  DIEKTPOXUMHYECKUE METOIBI.

Teopernueckne ocHOBEI. AnmaparypHoe odhopmiierue. O0IacTu TpUMEHEHUS.

3.7. MemOpaHHbIE METOBI.

Bunpr memOpan, ux xapakrtepuctuka. Ob6mactu npumereHus. Crnenuduka anmapaTypHOTO
oopmieHHUs.



3.8. dusnueckue METOIbI OUYHCTKHU BEILIECTB. MaruuTtHas cemnaparusi,

HEHTpUYTrUpoBaHue, TepMoaupysusi.
4. O0beM y4eOHOH JUCHUILINHBI

7 cemecTp
Bugsl yaeOHOM paboThI B sau. e, B akan.
qacax
Oo0mas TPy10eMKOCTh JUCIHUILJIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonrakTHas padora: 1,3 48
Jlexiuu (JIek) 0,9 32
[Tpaktaeckue 3arstus (I13) 0,4 16
CamocrositesibHas padora (CP) 1,7 60
Bua koHTpOJIAA: 3aUeT ¢ OLEeHKO - 3a0
7 cemecTp
Bugsl yaeOHOM paboThI B sau. e B actpon.
qJacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 3 81
KonrakTHasi padora: 1,3 34
Jlexuun (Jlek) 0,9 24
[Tpaktuyeckue 3ansatus (I13) 0,7 10
CamocrositesbHasi padora (CP) 1,7 46
Bua koHTpOJIA: 3aUeT ¢ OLEHKOM - 3a0

AHHOTAIIUSA
padoueii mporpaMMbl TUCUUIIMHBI
«ITpakTKyM Mo xumMu4eckoii rexnosiorum» (b1.B.JIB.7.1)

1.1{eqs TMCHMIUINHBI - PACHIMPCHUE U YIIIyOJICHUE 3HAHUN U MPAKTUYECKUX HABBIKOB MPH

HOATOTOBKE CTY/AECHTOB 10 HANPABJICHHIO XMMHUYECKasi TEXHOJIOTHs. 3a/ada U3y4eHHs Kypca

CBOJMTCS K 3aKpCIUICHHIO 3HAHUW B OOJACTH TEXHOJIOTHH HEOPraHMYECKHX BEIIECTB;

OCBOGHUIO METOJOB HCCIICIOBaHUS CBIPbs, NPOIYKTOB M MaTepHaliOB; Pa3BHTHUIO

NPAKTHYECKUX HABBIKOB MPHU BBIMTOJHEHUH J1a00PATOPHBIX MCCICIOBAHUI W WHTEPIPETAIN

HOJTYYEHHBIX PE3yIbTaTOB.

2. B pe3yabTare u3yueHHs: JUCHUILIMNHBI 00yYaWINHUIics M0 MporpaMMe dakajiaBpuara

JOJI/KEH:

Obnaoams cnepyrouumu obmenpodeccrnonansubiMu (OIIK) 1 npodeccuonansusiMu (I11K)

KOMITETEHIHSMHU:

— CIOCOOHOCTH TUIAHMPOBATh M TPOBOIUTH (PU3MYECKUE M XUMHYECKHE DKCIIEPUMEHTHI,
HPOBOIUTH 00PAaOOTKY UX PE3yJIbTATOB M OLIEHUBATh MOTPEITHOCTH, BBIIBUTATh TUIIOTE3bI
U yCTaHaBIMBaTh TPAHUIBI HMX NPUMEHEHHS, MPUMEHATh METOABl MaTeMaTH4ecKOro
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M IKCIIepruMeHTanbHoro uccienoBanus (I1K-16);

— TOTOBHOCTh HCIIOJIb30BaTh 3HAHHE CBOMCTB XMMHYECKHX JJIEMEHTOB, COCJAMHCHHH U
MaTepualioB Ha WX OCHOBE JUIsI pelleHHs 3a1ad npodeccuoHanbHoi nestenpHocty (I1K-
18);

— TOTOBHOCTh HCIIOJIb30BaTh 3HAHHMS OCHOBHBIX (M3MUYCCKHX 3a/1a4, CaMOCTOSTEILHOTO
npuoOpeTeHusl GU3MUSCKUX 3HAHWH, JJIsI TOHUMaHHusS paboThl MPHOOPOB U YCTPOWCTB, B
TOM YHCIIE BBIXOISIIMX 3a MPeNesibl KOMIIETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-
19);

— TOTOBHOCTb M3y4aTh HAYYHO-TEXHHUYECKYIO HH()OPMAIINIO, OTEUECTBEHHBIN U 3apyOeKHBIN
ombIT 1o TeMatuke uccienaoBanus (IK-20).



Ilocne ocBoenus gucuuIuiMHbl «lIpakTHKyM 10 XHMMHMYECKOW TEXHOJIOTHH
HEOPraHMYECKUX BEIIECTBY» CTYJCHT JOJKEH:

3namo:
- MPUHLUIBI TOCTAaHOBKH U (HOPMYIHPOBAHUA LENEH M 33734 HAYYHBIX HCCIEJAOBAHUI Ha
OCHOBE PpE3yJIbTAaTOB IOKMCKa, 0OpabOTKM M aHajau3a Hay4HO-TEXHHUYECKOW HHdopMaiuu;
OCHOBHBIE METO/IbI AaHAJIM3a CBOMCTB HEOPraHUYECKUX BELIECTB U MaTEPHUAJIOB.

Ymems:
- WCIONB30BaTh YMEHHS W HABBIKM B OpraHU3allMd HAyYHO- HCCIEIOBATEIbCKUX paboT, B
yIpaBJIEHUH KOJIEKTUBOM;
- CAaMOCTOSATEJIBHO MPUOOPETATh ¢ MOMOIIBI0 HH(POPMALMOHHBIX TEXHOJIOTHNA U UCIIOJIb30BaTh
B IIPAaKTUYECKOH eATEIbHOCTH HOBBIC 3HAHUS U YMEHHUS;

Braoemy:
- CIIOCOOHOCTBIO M TOTOBHOCTBIO K HPO(PECCHOHATIBHON HSKCILTyaTallud COBPEMEHHOTO
HKCIEPUMEHTAIBHOTO O0OpYJIOBaHUS W MPHUOOPOB B COOTBETCTBHHM C HAaIPaBICHHEM
HOJTrOTOBKH;
- CIOCOOHOCTBIO K TEOPETHYECKOMY aHalIM3y M OKCIEPHUMEHTAIBHOW MpOBEpKE
TEOPETUYECKUX TUIIOTE3;
- METO/O0JIOTMEN CaMOCTOSITEIbHOTO U KOJUIEKTUBHOI'O MCIOJIb30BaHUS 3HAHUM O CBOMCTBax
HEOPraHMYeCKUX BELIECTB M MaTepuajoB JUId pelIeHUs 3ajad [0 OpraHu3aluu
CaMOCTOSITENIbHOM U KOJUIEKTUBHON HayYHO-UCCIIEI0BATENbCKON paboOThI,
- CIOCOOHOCTBIO K pa3padOTKe IUIAHOB U IMPOTrpaMM IPOBEAECHUS HAYYHBIX UCCIEIOBaHUNA U
TEXHUUYECKUX pa3pabOTOK, pa3paboTKe 3aJaHuil ISl UCTIOIHUTENEH
- HaBBIKAMHM I[IOMCKa, OOpabOTKH, aHalu3a W CHUCTEeMaTH3allud HayYHO-TEXHUUYECKOU
uH(pOpMaLMU IO TEME HCCIIE0BaHu,
- COBPEMEHHBIMU METOJ0JIOIMYECKUMH MOJX0/1aMH K MCIIOJIb30BaHUIO IPUOOPOB U METOJUK,
K OpraHu3allud, I[POBEACHUIO SKCIIEPUMEHTOB U HUCIHBITaHUN, OOpabOTKE M aHaIU3y
pe3yJIbTaTOB SKCIEPUMEHTA.
3. Kparkoe coaep:kanue JUCHUTIINHBI
Paznen 1. «JlaGopaTropHblie paboThI O aCOPOLIMOHHBIM M KATATUTUUYECKUM IIPOLIECCaM»,
Paznen 2. «CoBpeMeHHBIE METO/IBI AHATTN3A B TEXHOJIOTMH HEOPTaHMUYECKUX BEIIECTBY,
KaX/1asi U3 KOTOPBIX BKJIIOYAET Ja00paTOPHbIE U CAMOCTOSITENIbHBIE 3aHATHS.
[Topsinox mpoBeaeHUst 17a00PATOPHOTO 3aHATHS:
1. BBoaHas 4acTh:
— BBOJIHBIA MHCTPYKTaX (HAIIOMHHAHWE OTICIBHBIX ITOJIOKEHUH 10 TEXHHUKE Oe301acHOCTH,
3HaKOMCTBO CTYACHTOB C COJIE€PKaHUEM IpeJICTOosAIeH paboThl, TOKa3 CIOCOOOB BBHITOIHEHUS
OTJIENbHBIX ONEpaLUii, MPEAYIPEKIEHUE O BO3ZMOKHBIX OIINOKaX).
2. OCHOBHas 4acCTh:
— IIPOBEJICHHE CTYACHTOM JIA00paTOPHOU pabOTHI;
— TeKYUIMH MHCTPYKTaX, MOBTOPHBINA MOKa3 WM pa3bsiCHEHUE MpPEenojiaBaTeseM OTAEIbHbBIX
MOJIO’KEHUH WK onepanuii 1abopaTopHOi paboThI.
3. 3aKIrounTeNbHAS YaCTh:
— oopmileHHE OTYETa O BBIIOJIHEHUH 3aJJaHUS;
— TIOJIBEICHUE WTOTOB BBINOJIHEHUS J1a0OpaTopHOW paboThl, 3alMTa pPE3yJIbTaTOB
BBIMIOJIHEHUST JTabopaTopHOW paldoThl, pa300p MJOMYIIEHHBIX OIIMOOK M BBISBICHHE WX
IPUYHH, OOBSIBIIEHHE O TOM, YTO HEOOXOAMMO MOBTOPUTH K CIIEAYIOIIEMY 3aHSTHIO.
Paznen 1 «JlaGopatopHbie pabOTHI MO aACOPOITMOHHBIM W KAaTaJTUTHYECKHUM IIPOIIECCaM B
TEXHOJIOTUM HEOPraHMYECKUX BEIIECTB» IMpEeJIojaracT MpoBeleHHe J1abopaTOpHOTro
MPaKTUKyMa [0 CIAEAYIOIIUM TeMaM:
1. 3mepenue n3oTepMsbl aicopobuiuu a3ota Ha oOpasiie afcopOeHTa Win KaTaiuzaropa npu 77
K. Onpenenenne TEKCTYpHBIX XapaKTEPUCTHK aJCOPOCHTOB M KaTalM3aTOPOB MO H30TEpME
ajicopOIMHU a3oTa.
2. Tlony4yeHue KaTalu3aTopoB M aJCOPOEHTOB IMyTEM BBEJEHUS aKTUBHBIX KOMIIOHEHTOB Ha



HOCHUTEITb METOJIOM HOHHOTO OOMEHa.

3. AxcopOuust OpraHMYeCKMX KpacuTesIel U3 BOJHBIX PACTBOPOB Ha acOPOEHTaX Pa3IMUHbIX
THUIIOB.

4. Ancopbrmus azota u kucinopoga Ha reonutax npu 20°C v MOBBIIICHHOM JaBJICHUU.

5. Karanutuyeckoe OKHCIIEHHWE KapOOHOBBIX KHCIOT B BOJHBIX PacTBOpax IEPOKCHUIOM
BOJIOpPOJIA.

6. OnpezeneHrne KUHETUICCKUX KPHUBBIX aJICOPOIMU a30Ta W KHUCIOPOAA MPH aTMOCHEpHOM
JIABJICHUH BOJIOMOMETPHUECKUM METOJIOM.

7. Tlomy4yeHue YrIEpOJHBIX aJCOPOCHTOB KapOOHHW3AIMEH YIrIIEPOIHOTO
UCCIIEIOBAaHHUE UX aJCOPOIIMOHHBIX CBOMCTB TI0 Ta3aM U Mapam.

Paznen 2 «CoBpeMeHHbBIC METO/IbI aHAJIM3a B TEXHOJOTUU HEOPTAaHUYECKUX BEIIECTBY
IperoiaraeT NpoBeIeHre Ja00paTOPHOTO MPAKTUKYMA I10 CIEIYIOIIUM TeMaM:

1. OmnpenencHue colepaHHWs HOHOB HATPUS M KaJWs B pPacTBOpax METOJIOM
IUIaMEHHOHM ()OTOMETpUH C ucnoiabp3oBanueM Goromerpa OITA-2-01.

2. Ananmu3 ¢ochopcoaepKaIero Celpbs U MPOIYKTOB ero nepepadorku. [Ipumenenne
MHOTO(YHKIIMOHATBHOTO npubopa mpousBojacTBa ¢upmbel «Mettler Tolledo» mns ananumsza
KuKou (ha3el Ha copeprkanue hocdaros.

3. MUsyuenme pactBopumoctd B cucreme CaO-P20s5-H2O. Ilpumenenue
MHOTO(YHKIIMOHATBHOTO mpubopa npousBoacTBa dupmer «Mettler Tolledo» mpu anamuse
XKUIKOH (a3sl Ha conepxanne pocdaToB U KaTbLus.

4.  MHccrnenoBaHue — KUHETHKA  KHCJIOTHOTO  Pa3IOKCHHS
dochopcoaepxamero copbsi HOTEHIMOMETPHUECKUM METOIOM.

5. KommekcoHomeTpuueckoe ompenenenne Ca?*. CpaBHeHME aHATHTHYECKHX
BO3MOXHOCTEH orpeneneHus conepxkanus P20s meTonom (GoToMeTpudeckoro omnpeaeneHus
na KOK-3 u na npubope «Mettler Tolledoy.

6. M3yueHne 3aBUCUMOCTH BSI3KOCTH PACTBOPOB OT COCTAaBa U TEMIIEPATYPHI B CHCTEME

(NH4)2HPO4 — K2CO3-H20.
4. O0beM y4eOHON AUCHUIIMHBI

ChIpbSA H

MHUHCPAJIBbHOI'O

o B 3ayeTHBIX | B akageMm.
Bunst yueOHOI paboThI
€IMHUIIAX qacax

O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5 180
AyYIUTOpHBIE 3aHATHUS: 2,6 96,2
Jlexiuu (JIek) - -
JlaGopatopusbie pabotsl (JI1ab) 2,2 80
[Tpaktueckue 3anstus (I13) 0,4 16
CamocrositesibHasi padora (CP) 2,4 83,8
By koHTpoOJISI: 324eT ¢ OLIeHKOM - 0.2

B 3auetHbIX B

Buab1 yueoHoii padoTsl eIMHUIIAX aCTPOHOM.
qacax

O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 5 135
KonTaktHas padora (KP): 2,6 72,5
Jlexiuu (JIek) - -
[Tpaktuyeckue 3anstus (I13) 2,2 60
JlaGopatopubie 3ansTus (JIad) 0,4 10
CamocrositeabHas padora (CP): 2,4 62,85
Bua KOHTpOJIAA: 3a4eT ¢ OLeHKO 3aver ¢ ouenkoii (0,15)

AHHOTAUA




padoueii mporpaMMbl AUCUUIJIMHBI
«OCHOBBI HAYYHBIX HCCJIET0OBAHUIN»
(b1.B.B.7.2)

1.leap AUCHMILVIMHBI - pPaCHIMpPEHUE U YIIIyOJIeHWe 3HaHUN U MPAKTUUYECKUX HABBIKOB MPH

NOJArOTOBKE CTYJEHTOB, IMPOXOAAIMX O0ydeHHe Mo nporpamme OakanaBpuata 18.03.01

«XUMHYECKas TEXHOJIOTUsA», 3ajlada AUCUMILIMHBI — J1aTh OCHOBHBIC 3HAHHS MO METOJaM

UICHTU(PUKAIIMA MaTEpUAIOB C HCIOJIb30BAHUEM COBPEMEHHBIX METOAOB  (pusmKo-

XUMHYECKOTO  aHajiu3a, [PUMEHEHHIO MaTeMaTH4ecKkoil  o0paboTKM  pe3ylbTaToB

IKCIIEPUMEHTA.

2. B pe3yabrare M3yyeHUs JUCUMILIMHBI 00yYAKOIIMIACH MO0 MporpamMMe 0akajiaBpuara

JOJIZKeH:

Obnaoams crnenyronmmu obmenpodeccuonanbapiMu (OIK) n mpodeccuonanbupiMu (I1K)

KOMITETCHIIUSIMU:

— CHocoOHOCTh IJIAHUPOBATh W IMPOBOJAUTH (DU3WYECKHE M XUMHUYECKHE SKCIEPUMEHTHI,
MPOBOAUTH 00pPabOTKY UX PE3yJbTATOB U OLIEHWBATH MOTPELIHOCTH, BBIIBUTATh THIIOTE3bI
YW YCTaHABJIMBATh TPAHUIIBI WX TMPUMEHEHHS, MPUMEHITh METOJbl MaTeMaTHYECKOTO
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U SKCIIepUMeHTaIbHOro uccienosanus (ITK-16);

— TOTOBHOCTh HCHOJB30BaTh 3HAHHE CBONCTB XUMHYECKHX DJIEMEHTOB, COCAMHEHHH U
MaTepuajoB Ha UX OCHOBE JUIsl pelleHus 3aaay npodeccroHanbHoil aestenpHoctH (ITK-
18);

— TOTOBHOCTHh HCIOJb30BaTh 3HAHHUA OCHOBHBIX (DU3MUYECKHUX 3a/lad, CaMOCTOSTEIBHOIO
npuoOpereHus: GU3NIECKUX 3HAHUH, IS MOHUMaHHU pabOThl MPUOOPOB M YCTPOMCTB, B
TOM YHKCJE BBIXOJSAUIMX 3a MpeAeNbl KOMIETEHTHOCTH KOHKpeTHoro HampabneHus (I1K-
19);

— TOTOBHOCTb M3Yy4aTh HAYYHO-TEXHHUYECKYIO HH(OPMAIIHIO, OTEUECTBEHHBIN U 3apyOe/KHBIN
ombIT 10 TeMatuke ucciaempoBanus (ITK-20).

[Tocne ocBoenust aucuuruiiHbl «HaydHble OCHOBBI TEXHOJOTHMM M HCCIEHOBAaHHI

HEOPraHMYECKUX BEIIECTB» CTYACHT JOJDKEH:

3namey:

- TMPUHIUIBI TOCTAHOBKH M (OPMYITUPOBAHUS LIeJed W 3aJay HAyYHBIX HCCIIECOBAaHHMN Ha

OCHOBE pe3yJIbTaTOB IOMCKa, 00pabOTKM M aHalM3a HAyYHO-TEXHMUYECKON HH(pOpMaluu;

OCHOBHBIE METO/Ibl aHATIM3a CBOMCTB HEOPraHUYECKUX BEUIECTB U MAaTEPHAIIOB.

Ymems:

- HCTOJNB30BaTh YMEHHUS U HAaBBIKM B OpPraHM3AIMHM HAYYHO- HCCIENOBATENbCKHX paboT, B

yIPaBJICHUH KOJIIIEKTUBOM;

- CaMOCTOSITEIHHO MPHOOPETATh C TOMOIIBI0 HH(POPMAITMOHHBIX TEXHOJOTHI U HCIOIb30BATh

B MIPAKTUUECKOU JIEATETLHOCTH HOBBIC 3HAHUS U YMEHHS;

Braoemp:

- CIOCOOHOCTHIO M TOTOBHOCTBIO K MPO(PECCHOHAIBHON JKCIUTyaTallud COBPEMEHHOIO

HKCIEPUMEHTAIBHOTO O0OPYAOBaHUS M TPUOOPOB B COOTBETCTBUM C HaIpaBiICHUEM

MOATOTOBKY;

- CIIOCOOHOCTBIO K TEOPETHYECKOMY aHalIM3y M SKCIEPUMEHTAJIBbHOW IpOBEpKe

TEOPETUUYECKHUX THIIOTES;

- METOAOJIOIMEN CaMOCTOSITEIbHOTO U KOJUIEKTUBHOTO MCIOJIB30BaHUs 3HAHMM O CBOMCTBax

HEOPraHMYECKUX BEUIECTB W MaTepHalioB JUIs pelleHus 3aJad [0 OpraHu3aluu

CaMOCTOSITENILHOM U KOJUIEKTUBHON HAayYHO-HCCIIEIOBATENLCKON paboTHI,

- CIIOCOOHOCTBHIO K Pa3pabOoTKe MJIAaHOB M MPOTrpamMM MPOBEACHUS HAyYHBIX HCCIENOBAaHUN U

TEXHUUYECKUX pa3paboOTOK, pa3paboTKe 3aJaHuil ISl UCTIOTHUTEEH

- HaBbIKAMHU TIIOMCKa, OO0pa0OTKH, aHaimM3a M CHUCTEeMAaTHU3allMM HayYHO-TEXHHUYECKON

uH(pOpPMAIIUU TI0 TEME HCCIET0BaHN,

- COBPEMEHHBIMHM METOJJ0JIOTHYECKMMH MOIX0JIaMU K HCIIOJIb30BAHUIO IPUOOPOB U METOMMK,

K OpraHu3allid, MPOBEACHUIO OSKCIIEPUMEHTOB U HUCIHBITAHUN, OOpabOTKE H aHaIu3y



pEe3yIbTaTOB AKCIIEPUMEHTA.

3. KpaTrkoe comepxanue Q¥ CUUIIITHHbBI

Paznen 1. Metos! uccnemoBanust aacopOIMOHHO-KaTAIUTHIECKUX MTPOIIECCOB.
[Ipeamnomnaraercsi nMpoBeJeHUE JTAOOPATOPHOTO MPAKTUKYMA O CIETYIOLIUM TEMaM:

1. OnpeneneHrue TEKCTYPHBIX XapaKTEPUCTHK aICOPOCHTOB M KaTaJlM3aTOPOB IO HM30TEpPME
aacopOuuu a3zoTa.

2. HMnperHupoBaHHWE aKTHBHOTO KOMIIOHEHTa Ha MOBEPXHOCTh KaTalM3aTropa WA
aacopOeHTa MeTOJ0M MOHHOTO OOMEHa.

3. AcopOIusi OpraHMYECKUX KpacUTeleH 13 BOJHBIX PACTBOPOB Ha aJICOPOCHTAX pa3IMYHON
TPUPO/IBL.

4. AncopOrust a30Ta ¥ KUCJIOpOJia Ha I[EOIMTaX MPU MOBHIIICHHOM JIaBJICHHU.

5. OxucnuTenpHas AECTPYKIHMS OPraHMYECKMX BEIIECTB B BOJHOW (pase mepokcuaom
BOJIOpPOJIA.

6. BoiroMomeTpuueckuii METOJ ONpeAeieHUs KPUBBIX aCOPOLMU a30Ta M KUCIOPOAa MpHU
aTMOC(EPHOM JaBIICHUH.

7. KapOoHm3amusi yriaepoaHOTO  ChIpbS U HCCIEAOBAHUE  aJICOPOIMOHHBIX CBOHCTB
MOJTYYCHHBIX aJICOPOCHTOB IO Ta3aM U Hapam.

Paznen 2. «Du3MKO-XMMHUYECKHME  METOJbl aHalM3a B TEXHOJOTHMH HEOPTraHMYECKHX
BEIIIECTBY,

IperoiaraeT IpoBeIeHre Ja00paTOPHOTO MPAKTHKYMA T10 CIIETYIOIIUM TeMaM:

1. Meron miamMeHHOW (OTOMETPUM [UIS ONPENECIICHUS] COACPIKAHUS KA W HATpUsi C
npumMeHenneM poromerpa OITA-2-01.

2. Tlpumenenne MHOTOYHKIIMOHAIBHOTO Mprbopa nmpousBoacTBa Gupmer «Mettler Tolledoy
JUTSL aHAJTN3a )KUJIKOH (a3bl Ha conepkanue dpocdaros.B cucteme CaO-P,0s-H20.

3. [IppuMeHeHue MOTEHIIMOMETPHUYECKOTO METOJIA Ul MCCIICIOBAHUS KUHETUKU KHCIOTHOTO
Pa3I0KEeHUsT MUHEPAITBLHOTO (ochHOpCoaepKAIIETO ChIPHSI.

4. CpaBHEHHE aHAIMTHYECKUX BO3MOXHOCTEW ompeneneHus conepxanus P2Os meromom
doromerpuueckoro onpenencaus Ha KOK-3 u Ha npudope «Mettler Tolledoy.

5. Onpenencnue Bsi3koctH pactBopoB B cucreme (NH4)2HPO4 — K2CO3-H20.

4. O0beM y4eOHOMH JUCHHILINHBI

. B 3auernmix | B akanmewm.
Bunpsl yaeOHOM paboTh
SIMHHIIAX qacax

Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 YYeOHOMY MJIAHY 5 180
AyIHATOpPHEIC 3aHATHS: 2,6 96,2
Jlexuuu (Jlek) - -
Jlaboparopubie paboTs (J1ad) 2,2 80
[Mpaktuyeckue 3ansatus (I13) 0,4 16
Camocrositeannas pa6ora (CP) 2,4 83,8
Buja koHTpOJISI: 3a4eT ¢ OLleHKOM - 0.2

B 3aueTHbIxX B

Buabl yueoHoii padoTnl €IMHULIAX aCTPOHOM.
qacax

O0mas TpPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY S 135
KonTaktHas padora (KP): 2,6 72,15
Jlexmm (Jlek) - -
[Tpaktuueckue 3arstus (I13) 2,2 60
JlaGopaTtopusbie 3ansatus (J1ab) 0,4 10
CamocrositeasHas padora (CP): 2,4 62,85
Bua KoHTpOJIA: 3aUeT ¢ OLeHKO 3auer ¢ onenkoii (0,15)




AHHOTAIIUA
padoueil NPOrpaMMsbl JUCHHUIINHBI
«YueOHas npakTuka. [IpakTika mo nosy4eHn0 nepBUYHbIX NPO(PecCHOHATBHBIX
YMEHH M HABBIKOB, B TOM 4YHCJIe IEPBUYHBIX YMEHHUI U HABHIKOB HAY4YHO-
nccaeaoBareabckoii padorn» (52.B.01 (Y)

1. Heap y4e0HOIl NPAKTHKU — TOJyYEHHE CTYACHTaMU OOIIMX MPEACTaBICHUN 00
OCHOBHBIX THMIIaX XMMHUKO-TEXHOJIOIMYECKHX IPOLECCOB, 3HAKOMCTBO C PabOTOH OCHOBHBIX
nprOOpOB M 000PYIOBaHUS AT KHHETUYECKUX U TEXHOJIOTMYECKHX MCCIEIOBAHUH, a TaKKe
IOJy4eHHE IEePBUYHBIX NPOPECCHOHATIBHBIX YMEHUH M HABBIKOB CAMOCTOSTEIBHOIO
TBOPUYECKOTO BBIIOJIHEHUS 3a/1a4 IPAKTUKH.

2. B pe3yabrare M3yyeHUus JUCUMILIMHBI 00yYaIOLIMIiCS MO MporpamMMe 0akajaBpuara
JOJIKeH

Obnadams crnenyronumu npodeccuonanbupiMu (I1K) koMnerennusamu:

-TOTOBHOCTh K OCBOCHUIO M IKCILTyaTallii BHOBb BBOJMMOTr0 o0opynoBanus (I1K-8);

- CHOCOOHOCTh aHAIU3UPOBATh TEXHUYECKYIO JOKYMEHTAlMIo, MOAO0HpaTh 000pyIOBaHHUE,
TOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMoHT ooopynoBanus (I1K-9);

- CHOCOOHOCTh IUIAHMPOBATh M IPOBOAUTH (PU3MUECKHE U XHMHUYECKHUE SKCIIEPUMEHTHI,
POBOJUTH 00pabOTKY MX Pe3yJbTaTOB M OICHWBATH MOTPEIIHOCTH, BBIABUTATh TUIIOTE3bI U
yCTAQHABJIMBaTh TPaHMULBl MX TPUMEHEHHUs, NPUMEHITh METOAbl MaTeMaTHYeCKOro
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO M IKCIIepruMeHTanbHoro uccienoBanus (I1K-16);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUE CBOHCTB XMMHUYECKHMX 3JEMEHTOB, COEJAMHEHHH U
MaTepualioB Ha X OCHOBE JUISl peLIeHUs 3a1a4 npodeccuoHanbHoi nesrenpaocty ([1K-18);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DPM3MYECKUX 3a]lad4, CaMOCTOSITEIbHOIO
npuobOpereHus pU3NYecKNX 3HAHUH, JUII TTOHUMaHUs paboThl MPHOOPOB U YCTPOUCTB, B TOM
YHCIIe BBIXOAIINUX 32 Pe/Iebl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus (ITK-19);

— TOTOBHOCTb H3y4yaTb HAy4YHO-TEXHHYECKYI0 MH(OpMAIMIO, OTCUYECTBEHHBIH MU
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).
3namu:

— OCHOBHBIE CIIOCOOBI OJATOTOBKK 00PA31I0OB /sl UCCIIEAOBAaHUI;

— OCHOBHBIE  (U3HMKO-XMMHMUYECKHE, (PUIUKO-MEXaHUYECKHE U  TEXHOJOTHYECKUE
XapaKTepUCTHKH 00pa3IioB.

Ymems:

— paccuuThIBaTh HEOOXOAMMBIE TEXHOJIOIMYECKUE MapaMeTphl MPOLIECCOB PA3I0KEHMUS,
pacTBOpPEHUsI, KPUCTAIUIN3AIIUH, OCAXKIEHUS, CYLIIKH, aICOPOLIUH.
Braoemy:

— KOMILJIEKCOM 0a30BbIX 3HaHUH MOCIIEI0BATEIBHOCTH TEXHOJOTUYECKUX ONepaluii;

— HaBBIKAMU U3JIOKEHHUS TIOJYYEHHBIX 3HAHUH B BHUAE OTYETAa O MPOXOXKICHHUU
IIPAKTUKHU, ONMHUCAHUS HCXOIHBIX MAapaMETPOB XMMHUKO-TEXHOJIOIMYECKHUX IPOLECCOB
pa3oKeHusl, paCTBOPEHUS, KPUCTAJUIM3ALNH, OCAKICHUS, CYILIKH, aJICOPOLINH.

3. Kparkoe conep:kanue y4eOHON NPAKTHKH

VYyeOHass mnpakTuka NpoBoauUTCS B 4 ceMecTpe B (OpPME TEOPETUUYECKUX 3aHATUH U
71a00paTOPHBIX PadoT.

1. OcHoBHBIE 001aCTH MPAKTUYECKOTO MPUMEHEHHUS AIEKTPOXUMUH JJIs YeJIOBEUECTBA.

2. Heoprannueckre TEXHOJIOTHH U OXpaHa OKPYXKaroIlel cpeibl.

3. OCHOBBI XMMHKO-TEXHOJIOTMUECKUX Mpo1ieccoB. [loaroroska oOpas3noB Juist HCCIe10BaHUM.
4. CoBpeMeHHbIE TEXHOJIOTUU 1 000pyI0BaHNE B HEOPTaHUYECKON XUMUH.

5. DKCIepUMEHTaJbHOE OCBOEHHE OCHOBHBIX CTaJUi M METOJIOB KOHTPOJS XHUMHKO-
TEXHOJIOTMYECKHX IPOLIECCOB U Ka4eCTBA IPOIYKIUH.

6. [TonroroBka oTyeTa 0 MPOXOKACHUN YUEOHON MPAKTUKH.



Tpe6OBaHI/IH, NPpEABABIACMBIC K HAIIUCAHHUIO H IPCACTAaBJICHUIO OTYECTA W IMOATOTOBKHU

pedepara Ha 3aJTaHHYIO TEMY.

CopnepxaHue y4eOHOM NPAKTUKH OMpENeisieTcss C Yy4eTOM BO3MOXKHOCTEH U HHTEPECOB

Kadeapsl ¥ MPUHUMAIOLICH OpraHU3aIIH.
4. O0beM y4eOHOH PAKTHKH

o B 3avernbix | B akamewm.
Bunst yueOHoI paboThI
eAUHULIAX gacax
OO0masi TpyA0EeMKOCTh JMCHHUILIMHEI 110 y4eOHOMY IIany | 3,0 108
CamocrosrenpHas padora (CP) 3,0 108
CaMocCTOATENbHOE MOIYYEHUE U OCBOCHHE 3HAHUM, YMEHUN 30 108
Y HAaBBIKOB B COOTBETCTBHH C IMPOTPAMMOM :
Bu1 HTOroBOro KOHTPOJISI: 3a4€T € OLIEHKOMH — 320
N B 3auetnbix | B actpon.
Bunbr yueOHOM paboThI
eAUHULIAX yacax
OO0mas TpyA0eMKOCTh JHCHHILIMHBI 10 Y4eOHOMY IIaHy | 3.0 81
CamocrostensHas padora (CP) 3,0 81
CamMocTosATenbHOE MONTYYeHHEe U OCBOCHHE 3HAHUM, YMEHUU 30 81
Y HAaBBIKOB B COOTBETCTBHH C TIPOTPAMMOMA :
By uTOroBOro KOHTpOJIsi: 3a4eT ¢ OIeHKO — 320

AHHOTAIIUSA
paboueii nporpammbl «IIpon3BoacTBeHHAs PAKTHKA:
HAYYHO-HCCIeI0BaTebcKas padora» (52.B.02 (H)
1. Ieap mnNpPOU3BOACTBEHHOH NPAKTHKH: HAYYHO-HCCIEAOBATEIbCKON PpadoTrhl —
dbopMupoBaHre TPO(HECCHOHATBHBIX KOMIICTCHIIMA  IMOCPEJICTBOM  IUIAHUPOBAHUS U
OCYIIECTBIICHUS SKCIIEPUMEHTAIILHOM JESTebHOCTH HAa OCHOBAaHUU 0a30BBIX U CIEIMATIBHBIX
JTUCIIUTIIINH, & TAKKE CAMOCTOATEIFHO U3YYCHHOU HH(POPMAIIUH.

OcHoBHbIMU  3amauamu  HUP  sBnsercs mnpuoOpeTeHHEe HABBIKOB IUIAHUPOBAHUSA U
BBIMIOJIHEHUSI ~ HAYyYHO-UCCIIEOBATEIbCKONM  paldoThl; 00paboOTKa, WHTEpHpeTamus U
IPEICTaBICHUE HAYYHBIX pE3yJbTAaTOB; IOATOTOBKA K  BBINOJHEHWIO  BBIYCKHOHN

KBaJIM(DUKALIMOHHOM paboTHI.

2. B pe3yabrare M3y4eHHs AMCOMILIMHBI 00y4alOlIUiicA MO MporpaMmMe 0axKajaaBpuaTa
JOJIZKEH

Ob6nadams cnepyromumu npodeccuonanbHbME (I1K) komnerenusamu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTMUECKHUII ITpolece B
COOTBETCTBUU C PETJIAMEHTOM U UCIOJIb30BaTh TEXHUUECKHUE CPE/ICTBA AJIsi U3MEPEHUS
OCHOBHBIX TapaMETPOB TEXHOJIOTUYECKOTO MPOLecca, CBOMCTB ChIPhS M MPOAYKLIUU
(TIK-1);

— TOTOBHOCTBIO IPUMEHSTH aHATMTHYECKUE U YHCIICHHBIE METOIBI PEIICHUS
MIOCTAaBJIEHHBIX 3a]1a4, UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH,
IpOBOJIUTH 00pabOTKY MH(OPMAIUH € UCTIOJIb30BAaHUEM MPUKIIAJAHBIX POrPaMMHBIX
CpeacTB cdepbl NpodecCHOHATBHON AESITENbHOCTH, UCIIOIb30BaTh CETEBHIE
KOMITbIOTEPHBIE TEXHOJIOTUH U 0a3bl JaHHBIX B CBOEH MpodecCHOHaIbHOM 001acTH,
MaKeTHl MPUKITIATHBIX TPOTPaMM ISl pacdeTa TEXHOJIOTHYECKHIX ITapaMeTpOB
obopynoanus (I1K-2);

— TOTOBHOCTBIO UCIOJIb30BAaTh HOPMATUBHBIE TOKYMEHTHI 10 Ka4eCTBY, CTaHAApTH3AILNN
U cepTH(UKANU TIPOTYKTOB M U3JIEIINH, SJIEMEHTH SKOHOMUYECKOTO aHaJIH3a B
npaktudeckoit nestenpHocTH (ITK-3);



CIOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHUYECKHUE PEIICHUs TIPU pa3paboTke
TEXHOJIOTUYECKUX MPOIECCOB, BEIOUPATh TEXHUUECKUE CPENICTBA U TEXHOJIOTHH C
Y4ETOM IKOJIOTMYECKUX MocieaAcTBri nx npumenenus (11K-4);

CHOCOOHOCTBIO UCIIOIB30BATh MpaBUiia TEXHUKU O€3011aCHOCTH, TPOU3BOJICTBEHHON
CaHWTApUH, O)KAPHOH 0E30MaCHOCTH ¥ HOPMBI OXPAHBI TPYZa, U3MEPATH U OLICHUBATh
napaMeTpbl IPOU3BOJCTBEHHOIO MUKPOKJIMMATA, YPOBHS 3abIJICHHOCTH U
3ara30BaHHOCTH, IIyMa, ¥ BUOpAIiK, OcBelleHHOCTH pabounx mect ([1K-5);
CIOCOOHOCTHIO HAJIA)KUBATh, HACTPAMBATh U OCYIIECTBIISTH IPOBEPKY 000PYAOBAHUS
u nporpammusix cpeacts (ITK-6);

CIOCOOHOCTBIO TPOBEPATH TEXHUUECKOE COCTOSIHIE, OPTraHU30BBIBATH
npopHIAKTUIECKAE OCMOTPHI M TEKYIIUI PEMOHT 000pyI0OBaHUs, TOTOBUTh
000pya0BaHUE K PEMOHTY M PHHUMATH 000pymoBanue u3 pemonra (I1K-7);
CHOCOOHOCTBIO aHAIM3UPOBATh TEXHUUECKYIO JOKYMEHTAIUIO, TOJ0UpaTh
000py/IoOBaHUE, TOTOBHUTH 3asBKU Ha MPHOOpeTeHHne 1 peMoHT obopynoBanus (I1K-9);
OpTaHU3aIOHHO-YIIPABIICHYECKAs 1eATEIbHOCTB!

CMOCOOHOCTBIO TNIAHUPOBATH M MIPOBOAUTH (PU3HUUECKUE U XUMUYECKHE
HKCIEPUMEHTHI, IPOBOIUTH 00pabOTKY MX pe3yJIbTaTOB U OICHUBATH TIOTPEITHOCTH,
BBIIBUTATh TUIIOTE3bI U yCTAHABIMBATH TPAHUIIBI MX TPUMEHEHHUS, TPUMEHSATh METOIbI
MaTeMaTHYECKOTO aHAIN3a U MOJACIHPOBAHUS, TEOPETHUECKOTO U
sKCcIepuMeHTaabHOro uccieaosanus (I11K-16);

TOTOBHOCTBIO MMPOBOJUTH CTAHAAPTHBIE U CEPTUDUKAIIMOHHBIE UCTTBITAHUS
MaTepualioB, U3ICIHUI 1 TeXHOIoruueckux mnpomeccos ([TK-17);

TOTOBHOCTBIO UCTIOJIH30BATh 3HAHUE CBOWCTB XUMHUYECKUX JIEMEHTOB, COSAMHEHUH 1
MaTepuaoB Ha UX OCHOBE Ui peIlleHus 3a1a4 MpodeccnoHanbHOM 1eTeTbHOCTH
(MK-18);

TOTOBHOCTBIO UCTIOJIB30BATh 3HAHHUSI OCHOBHBIX (DU3MUYECKUX TEOPUH JIJIsl peILICHHSI
BO3HUKAIOIMIUX PU3NYECKUX 3a]1a4, CAMOCTOSTEIILHOTO TPUOOpETEeHUS (PUZNIECKUX
3HAHUH, JUI TOHUMaHHUS TPUHIUIIOB PabOTHI IPUOOPOB M YCTPOUCTB, B TOM YHCIIE
BBIXOISIIMX 32 PEIEibl KOMIIETCHTHOCTH KOHKpeTHOTro Harmpasienus (ITK-19);
TOTOBHOCTBIO N3y4aTh HAYYHO-TEXHUYECKYIO MH(OPMAINIO, OTEUYECTBEHHBINA U
3apyOeXKHBIN OMBIT 10 Tematuke uccnenoanus (I1K-20).

3namu:

MOPSZ0OK OpraHM3alliyi, IUIAHUPOBAHMS W IPOBEICHUS HAyYHO-UCCIIEA0BATENbCKUX
paboT ¢ MCTMONIB30BAHUEM IOCIEIHUX HAYYHO-TEXHUYECKUX TOCTH)KCHUH B JTAHHOMN
o0acTu;

TEOPETUYECKHE OCHOBBI XMMUKO-TEXHOJIOTUYECKUX MPOLIECCOB;

CBOMCTBAa XMMMUYECKHX 3JIEMEHTOB, COEJAMHEHHUH U 3JEKTPOJHBIX MaTEpUaloB Ha MX
OCHOBE JUIsl PELIeHUs] HayYHO-UCCIIEJ0BATEIbCKUX 3a/1aY.

Ymems:

OCYIIECTBIISITh TIOUCK, 00pabOTKY M aHaIM3 HAYyYHO-TEXHUYECKOW HH(OpMaIuu 1mo
npoQWI0 BBINOIHAEMON pPabOThl, B TOM 4YHCIE C NPUMEHEHHEM COBPEMEHHBIX
TEXHOJIOTHI;

paboTaTh Ha COBpPEMEHHBIX MNpubopax g (PU3UKO-XUMUYECKUX HCCIIeI0BaHUH,
OpPraHU30BBIBaTh IPOBEJACHHUE OKCIIEPUMEHTOB M UCHBITAHWH, MPOBOIUTH UX
00paboTKy U aHAIU3UPOBAThH PE3YyJIbTATHI;

MPUMEHSTh TEOPETHUYECKHE 3HAHUS, IIONydeHHbIE IPH HW3YYEHHH eCTECTBEHHO-
HAYYHBIX JUCLUUIUIMH JUIS aHAJIN3a SKCIIEPUMEHTAIbHBIX IaHHBIX;

Bnaoemy:

OCHOBHBIMH HaBBIKAMHU OpTaHu3aINH HAYYHO-HCCIIEIOBATEIHCKIX "
TEXHOJIOTUYECKUX IKCIIEPUMEHTOB;



— METOAaMHU TIOMCKAa M H3YYEHHUs HayYHO-TEXHHYECKOH MH(QOpMaIlMM MO TeMaTUKe
UCCIIEI0BAHMUS.

3. Kpartkoe cogep:xanue TUCHUILIHHBI
B nponecce ocBoeHuss TUCHUILIMHBI OOy4YarOUIUICS JODKEH MOATOTOBUTH U NMPEACTABUTH K
3alIMTe Hay4HO-UCClIe0BaTeNbeKyto padoty (HUP), BeIoIHEHHYI0 HA COBPEMEHHOM YpPOBHE
pa3BUTHS HAYKU U TEXHUKH M COOTBETCTBYIOIYIO BHIOPAaHHOMY HAIIPaBJIEHUIO [TOATOTOBKHU U
nporpamMMe o0y4eHus.
B mpencraBinennoit k 3amure HUP 10mKHBI MONYyYUuTh OTpa)KEHHE 3HAHUS U HABBIKH,
HOJy4EeHHble 00ydYarolMMcs MPU OCBOCHMM IpOrpamMMbl OakajaBpuaTa, B TOM YHCIE HpU
U3Y4YEHUU crenuanbHbelX aucuuiuidH. Ilpencrasnennas k 3amure HUP pnomxna conepxartsb
OCHOBHBIE TEOPETHYECKHUE IIOJOXKEHUS, DKCIEPUMEHTAIbHBIE PE3YJIbTAThl, IPAKTHYECKUE
JOCTIDKEHUS, BBIBOJBI 10 paboTe M CHOUCOK LUTHPOBAHHOM HAayYHO-TEXHUYECKOH
JUTEPATyphl, BKIOYAs MyOJUKALUU B HAYYHBIX KYypHaIax 10 TEMaTHKE pabOThl.
4. O0beM y4eOHOM NPAKTHKH

o B 3avernbix | B akamewm.
Bunst yueOHoI paboThI
eIMHHIAX Jacax
Oomras TPYAOEMKOCTDb JUCIHMIIJIMHBI 110 yqe6HOMy miany | 3,0 108
CamocrostenbHas padora (CP) 3,0 108
CamMocTosATeNbHOE MONYYEHUE U OCBOCHHE 3HAHUM, YMEHUU 30 108
Y HaBBIKOB B COOTBETCTBHUH C IPOTPAMMOIL '
Bua uToroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - 320
N B 3auernnix | B actpon.
Bunsr yue6HOM paboThI
eIMHHIAX Jacax
OO0masi TpyA0eMKOCTh JMCHHILIMHEI 110 y4eOHOMY IIaHy | 3.0 81
CamocrostenbHas padora (CP) 3,0 81
CamocTosiTeIbHOE MOIYYEHUE U OCBOCHUE 3HAHUW, YMEHUM 30 81
Y HABBIKOB B COOTBETCTBHH C NMPOTPAMMOM :
Buja uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM - 320

AHHOTAUA
padoueii mporpaMMbl JTUCUUIIMHBI
«IIpon3BoacTBeHHas npakTuka. [IpakTuka no nojy4eHuio npogeccuoHaJIbHbIX
yMeHHii 1 onbiTa NpodeccnoHaibHoi AesiteabHocTH» (52.B.03 (I1))

1. Ieab NMPaKTHKM — NPAKTUYECKOE M3YUYEHUE TEXHOJIOIMYECKMX CTaJuil MPOM3BOJCTBA
HEOPTraHWYECKOW BEIIECTB, CTPYKTYPHI MIPEANPUSITHSI, METOJOB U OCOOCHHOCTEHN yIpaBlIeHUs
NPOM3BOJICTBEHHBIM  mpoueccoM. DopmupoBaHHe y  00ydYaroLIerocs CIOCOOHOCTH
OCYIICCTBIIATDH TEXHOJIOTHYECKIH mponecc B COOTBETCTBUU C PETIIAMCHTOM.

2.B pe3yabTare M3y4eHHsl TMCHUILUIMHBI 00y4YaloImmiicss Mo mporpaMme 0axkajaaBpuaTa

JOJIZKeH:

Obaaoams cnepyromumu npodeccruonanbabiMu (I1K) kommereHIusAMU:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJIOIMUYECKHH MPOLIECC B COOTBETCTBUU
C PpEeriIaMCHTOM M MCIIOJIb30BaTh TEXHHUYCCKUEC CPCACTBA AJId H3MCPCHHUSA OCHOBHBIX
napaMeTpOB TEXHOJIOTUYECKOTO TpoIecca, CBOMCTB chIpbst U mpoaykiun (ITK-1);

— TOTOBHOCTBIO IPUMEHSTh AaHATTUTHUECKUE U YUCIIEHHBIE METO/Ibl PEIICHHUs MTOCTABICHHBIX
3ajaa4, HCIIOJIB30BATh COBpPEMCHHBIC I/IH(l)OpMaI_[I/IOHHI)Ie TECXHOJIOTHH, IMPOBOAUTH
00paboTKy MH(OPMAIMK C UCIIOIb30BaHUEM MPHUKIAIHBIX MPOrPAMMHBIX CPEICTB Chephl
npoheccuoHaNbHOM 1eATeIbHOCTH, UCIIOB30BaTh CETEBbIE KOMIBIOTEPHbIE TEXHOIOTHU U



0a3pl JaHHBIX B CBOEH MpoQeccuoHaNbHON 00J1acTH, MAKeThl MPUKIIATHBIX IPOTPaMM IS
pacdera TeXHOJIOrHYecKuX mapamMeTpoB obopynoBanus (I1K-2);

TOTOBHOCTBIO MCIOJIb30BaTh HOPMATHBHBIC IOKYMEHTHI MO0 KAueCTBY, CTaHIAPTHU3AIMH U
cepruukanyi TPOAYKTOB U H3ACITUH, DJIIEMEHTHI SKOHOMHYECKOIO aHalu3a B
npaktudeckoit nestensHocTH (ITK-3);

CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKUE pEIIeHUs Npu pa3paboTke
TEXHOJOTHYECKHUX MPOIECCOB, BEIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHH C YI€TOM
9KOJIOTHYECKHX MmociieacTBUi ux npumenenus (I1K-4);

CIIOCOOHOCTBIO HCIIONB30BaTh IpaBUjiia TEXHUKH O€30MaCHOCTH, IPOU3BOJICTBEHHOM
CaHUTApUH, TIOKAPHOU OE30MACHOCTH W HOPMBI OXPaHbl TPYAd, U3MEPSATh U OICHUBATH
napaMeTrpsl  MPOM3BOACTBEHHOIO  MHKPOKIMMAaTa,  ypOBHS  3albUICHHOCTH U
3ara30BaHHOCTH, IIyMa, ¥ BUOpAIHK, OcBelIeHHOCTH pabounx mect ([1K-5);
CHOCOOHOCTBIO HANAXHBATh, HACTPAMBATh M OCYLIECTBISATH MPOBEPKY OOOPYIOBaHUS U
nporpamMusix cpeacts (ITK-6);

CIIOCOOHOCTBIO IIPOBEPATH TEXHUUECKOE COCTOSIHHE, OPraHU30BBIBATH MPOMUIAKTHUYECKHE
OCMOTpPBI U TEKYIIMH PEMOHT OOOPYIOBaHWs, TOTOBHTH OOOpPYIOBAaHHUE K PEMOHTY H
npuHUMaTh obopynoBanue u3 pemonTta (ITK-7);

TOTOBHOCTBIO K OCBOCHHIO U SKCILIyaTal[ii BHOBL BBOAMMOTrO o0opymoBanus (ITK-8);
CIIOCOOHOCTBIO aHAIM3UPOBATh TEXHUUYECKYIO IOKYMEHTAIIHUIO, TOI0UpaTh 000pyI0BaHUE,
TOTOBHUTH 3asBKU Ha MPUOOpeTeHre U peMoHT o0opynoBanust (ITK-9);

CIIOCOOHOCTBIO TMPOBOAMTH aHAIHM3 CHIPbS, MaTEpPHalOB M TOTOBOM MPOAYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([1K-10);

TOTOBHOCTBIO TIPOBOJIMTH CTAaHIAPTHBIC W CEPTU(UKANMOHHBIC HCIBITAHUS MaTEePHAJIOB,
u3Jenuil 1 TexHoJaoruueckux nporeccos (ITK-17);

TOTOBHOCTBIO HCIHOJB30BaTh 3HAHHME CBOMCTB XWMHUYECKUX DIIEMEHTOB, COCAMHEHHH M
MaTepuajoB Ha UX OCHOBE JUIsl peleHus 3aaay npodeccrnoHanbHoil aestenpHocTH (ITK-
18);

TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3WYECKUX TEOPUHM IS pelieHUs
BO3HUKAOIMNUX (U3MYSCKUX 33734, CAMOCTOSTECIHLHOTO TPUOOpPETCHHSI (PUINUCCKUX
3HaHWM, AN TIOHUMaHUsS TMPUHIMIIOB PaOOTHl MPUOOPOB U YCTPOKMCTB, B TOM YHCIE
BBIXO/IAIINX 34 MPE/IesIbl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19);
TOTOBHOCTBIO  HM3y4aTh HAYYHO-TCXHUYCCKYIO HH(DOpPMAIMIO, OTCYCCTBEHHBIA U
3apyOeKHBIN OMBIT 10 Tematuke uccienoanus (ITK-20);

3namo:

TEXHOJIOTHYECKHE MPOLIECCHl U OCHOBHOE TEXHOJIOTMUECKOE 000pYyI0BaHUE, UCTIONb3yEMOE
MIPU TMOJTYYSHUH COJIeH, KHCIIOT, IIeNouel, MUHEPaTbHBIX yI0OpEHHH U IPYTUX MPOTYKTOB
HEOPraHUYECKON XHUMUU;

OCHOBHBIC TPHUHIUIBI, METOIBI U (OPMBI KOHTPOJS TEXHOJIOTMYECKOro Ipolecca u
Ka4yeCcTBa MPOAYKIINH;

OCHOBHBIE HOPMATHBHBIE JIOKYMEHTBI TIO0 CTaHAapTH3alluu W O00OpYyIOBaHUSA U
cepTudUKany NpoIyKIUY;

MpaBUJia TEXHUKU OE30MaCHOCTH W TMPOU3BOJCTBEHHOW CAHUTApPHH; OPTaHU3AIMOHHYIO
CTPYKTYPY NPEANPUITHUS;

Ymems:

HCIIOJIB30BATh  TCXHUYCCKUC CpCACTBA JIA  HU3MCPCHHUA  OCHOBHBIX  IIApaMCTPOB
TEXHOJIOTHYCCKOTO IMpoI1ecca Nporu3BOACTB HECOPTaHUICCKNX BCIICCTB,

AHAIIM3UPOBATE TCXHUYCCKYIO JOKYMCHTAIUIO, PCAIM30BBIBATE HA IPAKTHKE Tpe60BaHI/ISI
HOpMaTI/IBHOI\/'I JOKYMCHTAIUH.

Braoems:

METOJaMH  1M0oA0Opa  TEXHOJIOTUYECKOro O0OpYyAOBaHHSA, METOAAMM  YIPaBJICHUS
TEXHOJOTMYECKUMH MTPOLIECCaMU IPOU3BOACTBA;



— METOAAaMHU OCYIIECTBIICHHS TEXHOJIOTHYECKOTO MPOLIECC B COOTBETCTBUU C PETIIAMEHTOM.
3. Kpartkoe coaepkanue quCHUTIIUHBI

[Tpon3BoCTBEHHAs IPAKTUKA COCTOUT U3 JIBYX 3TAIOB:

03HAKOMJICHHE C TEXHOJIOTHEH MPOU3BO/ICTBA HEOPIAHNYECKHUX BEILECTB;

IPAaKTUYECKOE OCBOCHHUE TEXHOJOIMYECKUX IIPOLECCOB M METOJOB MX KOHTPOJS Ha
NPEINPUSTHHA B COOTBETCTBUH C UHIWBUAYAIbHBIM 33JJaHUEM.

1. DKCKYpCHOHHOE O3HAKOMJIEHHE C TEXHOJIOTHEH MpeaIpusTHs COOTBETCTBYIOILEIO
npoduiis 1 c60p HeOOXOAMMOTO MaTepuala JJsl IMOATOTOBKU OTYETA 110 MPAKTHKE.

OTueT 1o NpakTHKE BKJIIOYAET:

- HICTOPUYECKYIO CIPABKY O NPEANPHUATHH;

- HOMEHKJIaTypy BbIIYCKaeMOU IPOAYKIUH;

- BUJIBI 1 HOPMBI PAacX0fa CHIPhEBBIX MAaTEPHAJIOB;

- OIMCAaHNE OCHOBHBIX TEXHOJIOTUYECKUX MTPOLECCOB MPOU3BOICTBA;

- METOABI ¥ (HOPMBI KOHTPOJISI TEXHOJIOTUYECKHX TPOLIECCOB;

- MEPONPUATHS 110 YCTPAHEHUIO OTKJIOHEHUH (HapyIIeHU) peKUMHBIX M1apaMeTpoB pabOThI
000pyIOBaHUS M TEXHOJIIOTHIECKUX MPOIECCOB.

2. IIpakTHuecKoe OCBOECHUE TEXHOJOTMYECKUX MPOLIECCOB OCYLIECTBISET B COOTBETCTBUU C
WH/IMBUIYAJIbHBIM 33JJaHUEM TI0 TIPAKTUKE, KOTOPOE BKIIFOYALT:

- U3y4eHHE aCCOPTUMEHTA BBIITYCKAeMOH MPOTYKIINH, X BUIOB U MAPOK;

- tpeboBanusa 'OCTa, TY u apyroif HOpMaTUBHON JOKYMEHTAIMM K Ka4eCTBY BBIITyCKaeMOil
VI SIVIR

- U3y4€HHE ChIPHEBBIX MATEPUAIOB U METOAOB BXOJAHOTO KOHTPOJIS;

- U3y4CHHE MapaMeTPOB TEXHOJIOTUYECKOTO MpoIecca, IPEeAyCMOTPEHHBIX B pErjlaMeHTe, U
METO/I0B €r0 KOHTPOJIS;

- OTIMCaHNE BUJA U THITa 00OPYIOBaHUS ISl OCYIIECTBICHUS TEXHOJIOTHYECKOTO IPOIIecca;

- IeWCTBUS 00CITYKUBAIOIIEr0 MepCoHaIa IpU Ype3BbIYalHbIX CUTYaLUsX,

- MaTepHAaJIbl IO CTPYKTYPE MPEAIPHUATHS, METOJAM €0 YIPABJICHHUs, CHCTEME COBITa TOTOBOM
HIPOAYKIMH.

4. O0beM NPOU3BOJICTBEHHON NPAKTUKHU

B 3auernpix | B akanmem.

Bunbl yueOHOI padOThI
bl Y p eIIMHULIAX yacax

Oonras TPYAOEMKOCTDb JUCHMIIJIMHBI 11O yqe6HOMy mwiIany | 3,0 108
CamocrositenbHas padora (CP) 3,0 108
[locemienne npeanpusTuit 1,0 36
Pabota Ha npeanpUsITUN N0 HHANBUAYAIBHOMY 3a/1aHUIO 1,5 o4
[TonroroBKa M caya OTYETAa MO MPAKTHUKE 0,5 18
Buja uTOroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM — 3a0

B 3auernbix | B actpos.

Bunbl yueOHOM padOThI
JBL Y4 p eIMHULIAX qacax

OO0uas TpyA0eMKOCTh JHCHMILIMHBI 10 Y4eOHOMY I1aHy | 3.0 81

CamocrosTebHas padora (CP) 30 81

[locemienne npeanpusTuit 1,0 27

PaboTta Ha npenpusaTUN N0 WHANBUAYAILHOMY 3aJIaHUIO 15 40,5

[TonroToBKa M c1ada OTYETA MO MPAKTHUKE 0,5 13,5

Bu1 MTOroBOro KOHTPOJIS: 3a4€T ¢ OLIEHKOM - 320
AHHOTaNUA

padoueii mporpaMMbl TUCUUILIMHBI



1.

«[Ipeymumiaomuas npakruka» (52.B.04 (Ilx))

IIe.m; NMPAKTUKU — 3aKpCIJICHHUC TCOPCTUUCCKUX 3HAHUN U MPAKTUYCCKUX HABBIKOB,

MOJYYCHHBIX B Ipolecce OOYYeHHs 10 TMporpamme OakallaBpwara; NPHOOpETCHHE
MPAKTUYECKOTO OIbBITa PabOThl C MCTOYHUKAMH HAyYHO-TEXHUYECKOW MH(OpPMAINH, OIBITa
MIOCTAaHOBKH W BBINIOJHECHUSI HAYYHO-HCCIICOBATEIILCKAX W TPOCKTHBIX 3a/1a4; OBJIAJICHHE
METOMOJIOTHEH U MeTonaMu 00pabOTKH Pe3y/lbTaTOB HCCIENOBaHMSA;, COOp, MOATOTOBKA U
aHaJIU3 MaTEePHAJIOB MO0 TEMATUKE BHITYCKHON KBATH(DUKAIIMOHHOM PaOOTHI.

2.B pe3yabTaTe U3y4eHUs JUCHUILIMHBI 00y4aKOLIUIiCS MO0 MporpaMMe fakajiaBpuara
JOJIZKEH:

Obaaoams cnenyromumu npodeccuonanbabiMu (ITK) kommereHIusIMu:

CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYILLECTBIISITh TEXHOJIOTUYECKUI MPOLIECC B COOTBETCTBUU
C pPErNIaMEHTOM W HCHOJb30BaTh TEXHUYECKHE CPEACTBA [UIl HM3MEPEHHs OCHOBHBIX
napaMeTpOB TEXHOJIOTMYECKOTO TpoLecca, CBOMCTB chipbs U npoaykiwn (ITK-1);
TOTOBHOCTHIO NIPUMEHATh AHAJIUTHUUECKUE U UMCIIEHHBIE METO/Ibl PEIIEHUS TOCTABIEHHBIX
3ajjay, UCMOJb30BAaTh COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJOTUH, IMPOBOAUTH
00paboTKy MH(OPMAINK C UCIIOIB30BaHUEM MPHUKIIAJHBIX MPOTPAMMHBIX CPEICTB Ceph
npodecCHOHATIBHOMN AEATeNbHOCTH, UCII0Ib30BATh CETEBbIE KOMITbIOTEPHbIE TEXHOJIOIUU U
0a3pl JaHHBIX B CBOEH MpoQeccHOHANIbHON 00JIaCTH, MAKEThl MPUKIIAIHBIX IPOrpaMM IS
pacueTa TeXHOJIOTHUECKUX apameTpoB obopynoBanus (I1K-2);

TFOTOBHOCTBIO HCIIOJIb30BaTh HOPMAaTHUBHbIE JOKYMEHTHI 110 KayeCTBY, CTaHIApTH3ALMU U
cepTUGUKAIMU TMPOAYKTOB M M3JAEIMHA, HJIEMEHThl SKOHOMUYECKOIO aHajau3a B
npaktudeckoit pestensHocTH (ITK-3);

CIIOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHUYECKUE pEIIeHUs Npu pa3paboTke
TEXHOJIOTUYECKUX MPOLECCOB, BBIOMPATh TEXHUYECKHE CPEICTBA U TEXHOJIOIMU C YUETOM
IKOJIOTUYECKUX TociencTBrid ux npuMeHenus ([1K-4);

CIIOCOOHOCTBIO HCIIOJIb30BAaTh IpaBUjla TEXHUKH O€30MaCHOCTH, IPOU3BOJICTBEHHOM
CaHMTapUHU, MOXKApHOH OE30MaCHOCTH W HOPMBI OXpaHbl TPyHa, U3MEPATh U OLEHHUBATH
napaMerpsl  MPOM3BOACTBEHHOIO  MHMKPOKJIMMAaTa,  YpOBHS  3albUIEHHOCTH U
3ara30BaHHOCTH, IlIyMa, U BUOpaIuu, ocBenieHHocTH pabounx mect (I1K-5);
CHOCOOHOCTBIO HaNaXHBaTh, HACTpaMBaTh M OCYLIECTBIATH MPOBEPKY OOOPYIOBaHUS U
nporpammHubIx cpeacts (ITK-6);

CIIOCOOHOCTBIO IIPOBEPSITh TEXHUUECKOE COCTOSIHUE, OPraHU30BBIBATH MPO(UIAKTUUYECKHE
OCMOTPBl U TEKYIIMH PEMOHT OOOpYAOBaHMs, TOTOBUTH OOOPYAOBAaHHE K PEMOHTY M
npuHUMaTh obopynoBanue u3 pemonta (I1K-7);

TOTOBHOCTBIO K OCBOCHUIO M dKCILTyaTallii BHOBb BBOAMMOTrO obopynoBanus (ITK-8);
CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHUUECKYIO TOKYMEHTAIMIO, T0A0MpaTh 000pyI0BaHueE,
TOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMoHT obopynosanus (I1K-9);

CIIOCOOHOCTBIO TPOBOAMTH aHAIM3 CbIPbSl, MaTepHaloB M TOTOBOM MNPOAYKIUH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

TOTOBHOCTBIO TMPOBOJMTH CTaHIAPTHBIE U CePTU(UKAMOHHBIE HCIBITAHUS MaTepUaJIOB,
u3zeni u TexHonorudeckux mnpoieccos (ITK-17);

TOTOBHOCTHIO HCIOJIB30BaTh 3HAHME CBOMCTB XMMHUYECKUX DJIEMEHTOB, COCAMHEHHH U
MaTepHajioB Ha MX OCHOBE Ui pelieHus 3agad npogeccuoHansHol nestenbHocTH (ITK-
18);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (U3WYECKUX TEOpPUM Ui peleHUs
BO3HHUKAIOMIMX (PU3MUECKUX 3ajlay, CaMOCTOSITEIBHOrO NpuoOpeTeHus (HU3MUecKux
3HAHUW, NI MOHUMAaHMs MPHUHIMIIOB pabOThl MPUOOPOB M YCTPOMCTB, B TOM YHUCIIE
BBIXOISIINX 32 MPEAebl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (I[1K-19);
TOTOBHOCTBIO ~ M3y4yaThb HAyYHO-TEXHHUYECKYIO HH(POPMAlLIMIO, OTEUECTBEHHBIH U
3apyOeXHBIN OMBIT 0 TemaTrke uccaenopanus (I1K-20).



3namo:

— OCHOBBI OPraHU3alMHA U METOAO0JOTHIO HAYYHBIX UCCIEA0BAHUI;

— COBpPEMEHHbIC HAyUYHbIE KOHLIETIIMA TEXHOJIOTMH HEOPTaHUYECKUX BEIIECTB;

— CTPYKTYPY U METO/Ibl YIIPABJICHUS] COBPEMEHHBIM ITPOU3BOICTBOM.

Ymemo:

— paboTaThb C TEKCTaMHU HAy4YHBIX CTaTeld OTEYECTBEHHBIX M 3apyOeKHBIX HayYHBIX
KYPHAJIOB, TIOJH30BATHCS HAYYHO-CIIPABOYHBIM ammapaToM, O(GOPMIATE pPe3yabTaThl
Hay4HbIX MCCIIEIOBAHUN;

— HCHOJIb30BaTh MOJYYEHHbIE TEOPETUUECKHUE 3HAHUS JUIsl HIOCTAHOBKY 3a]1a4 MCCIICIOBAHUSA.

Bnaodemy:

— HaBBIKAMU CaMOCTOATENIBHON Hay4YHO-HCCIIEOBATEIBCKON AEATENbHOCTH, pPabOTHI C
MCTOYHUKAMU Hay4yHOU nH(popManuu, pedepupoBanusi HAyYHbIX MyOJIMKAIIHIA;

3. KpaTkoe coaepkanue Q11 CHUNIHHBI

Temaruka npeJAUINIOMHON MTPAKTUKU CTYJEHTOB OakalaBprara OnpeesieTcss TeMaTUKON UX

BBIMYCKHBIX ~ KBAIM(UKAIMOHHBIX  padOT W  MOXET TPOBOAUTHCA B  HAYYHO-

UCCIIEIOBATEIbCKOM ~ WJIM  NPOeKTHOM  (opmare  (Ipu  BBINOJIHEHHMM  HAy4YHO-

HCCJICIOBATEIILCKOM MITM PACYCTHO-TIPOSKTHON pabOThI COOTBETCTBEHHO).

Hayuno-uccnenoBaTenbckass ~ IOpakTHKa  OPOXOJUT B HAy4yHBIX  Jaboparopusx,

TEXHOJOTUYECKHUX TOIpa3ACiICHUsX, MH()OPMAIIMOHHBIX IIEHTPaX HAyYHO-UCCIICI0OBATEIbCKON

OopraHu3anuy win B jaboparopusx Beimyckatomeil kadheapsr PXTY um. 1. M. Menaeneesa.

CTyaeHThl 3HAKOMSITCS € TEKYIIEH paboToil 1abopaTopru, OCBAaMBAIOT METO bl UCCIICIOBAHUS

JNEKTPOXUMHUYECKUX TMpoueccoB mo Temaruke BKP, mnpoBoast otnenbHble (GU3MKO-

XUMHUYECKUE M TEXHOJOTUYECKHE UCIBITaHUS, MPUOOPETAIOT HABBIKM IIOMCKA HAYYHO-

TeXHUYECKOH wuHpopManuu U paboTbl c 0Oa3amMu JaHHBIX, Y4YacTBYIOT B 00paboTke

PE3YJIBTATOB MCCIEAOBAHUS U TTOJITOTOBKU UX K ITyOJIUKAIINH.

[IpepnumiomMHas NMpakTUKa CTYJEHTOB, BBIIOJHSIOUMX PACYETHO-IIPOEKTHYIO BBITYCKHYIO

KBATHM(UKAIIMOHHYIO pabOoTy, MPOXOJUT B MPOU3BOJICTBEHHBIX I[€XaX U TEXHUYECKUX OTJEeIax

MPOMBIIUIEHHOTO mnpeanpusaTuss. CTyIEeHTbl 3HAKOMSTCS CO CTPYKTYPOM MNpeanpHsTHs,

HOPMAaTHBHO-TEXHOJIOTHYECKON JOKYMEHTAIMeH, periiaMeHTaMH TMPOU3BOJICTBA, U3y4YalOT

CUCTEMY MEHE/DKMEHTa M KadecTBa NpoayKuuu. OCHOBHOE BHHUMAHHE YAENsAETCA

MPaKTUYECKUM BoOMpocaM (YHKIIMOHUPOBAHUS TEXHOJOTMUECKUX JIMHUWA TPOU3BOJCTBA

MPOAYKINH, MpoOIeMaM AUATHOCTUKH Opaka rOTOBOW MPOAYKIIUUA U MEPOMPHUSATHUSIM IO €ro

YCTPaHEHHIO, BOIPOCAM UHTEHCU(PUKAIIMKA PA0OTHI TEXHOIOTUYECKUX JTUHUI.

Bo BpeMsi mpoxoxkaeHus MPeIAUNIIOMHON MPaKTUKUA CTYACHTHI COOMpAIOT MaTepHalbl MO

TEMAaTHUKE BBIMTYCKHON KBaTM(UKAIMOHHOW pabOThl, aHATU3UPYIOT UX, HAMEYAIOT OCHOBHBIE

HaIpaBIIEHUS U 331a4u pabOThI, BEIPA0ATHIBAIOT METOAOJIOTHIO PELISHHS 3TUX 3a/1a4.

4. O0beM npeTUIIOMHON NPAKTHKHU

. B 3auernbix | B akagewm.
Bugpsl yaeOHOM paboThI

eIMHUIIAX qacax
OO01mas Tpy10eMKOCTh NPAKTHKH MO y4eOHOMY miaany | 9 324
CamocrositensHas pabora (CP) 9 324
By KoHTpOJISA: 3a4eT ¢ OLeHKOM - 3a0

. B 3auernpix | B acTtpon
Bunast yueOHoM paboTh

eIMHUIIAX qacax
OO6mas TpyA0eMKOCTh MPAKTHKH MO Yy4eOHOMY mJjany | 9 243
CamocrositensHas padora (CP) 9 243

Buj koHTpOJISA: 3a4eT ¢ OLleHKOM - 3a0




AHHOTAUA
pado4eii MPOrpaMmbl
TocynapcrBennasi urorosas arrectanus (b3.5.01)
1. Leap rocyaapcTBeHHO HMTOrOBOl aTTecTalMHd — OOBEKTHBHAS OIICHKA YpPOBHS
c(OPMUPOBAHHOCTH OOMICKYIbTYPHBIX, OOMICTTPOPECCHOHANBHBIX M TPOPECCHOHATHHBIX
KOMIIETEHIIMH  BBIIYCKHMKA  YHUBEPCUTETa, €ro TOTOBHOCTM K  BBIIOJHEHUIO
npodecCHOHaIbHBIX 3aj1a4.
3ajauM  rocyiapcTBeHHOW WTOrOBOM AaTTEeCTAllMH — YCTAHOBJIEHUE COOTBETCTBHUS
COJepKaHUs, YPOBHS M KayecTBa IOATOTOBKM BbIMycKHUKa TpeboBanusm PI'OC BO;
MOTHUBAIMsl BBIIYCKHUKOB Ha JajbHEHllee IOBBIIIEHHE YPOBHA KOMIIETEHTHOCTH B
n30panHoi cepe mpodeccnoHaTBHON NeATETFHOCTH HAa OCHOBE YIIyOJICHUS! U PACIIMPEHUS
IOJYYEHHBIX 3HAHMH W HaBBIKOB IIyTEM IPOJOJKEHHS [O3HABATEIbHOM JAEATENbHOCTU B
cdepe MpaKTUIECKOro MPUMEHEHHSI 3HAHUA U KOMIICTCHITUH.
2. BbInycKHUK, OCBOMBLIMHM mporpaMmy OakanaBpuaTa, JOJDKEH 00JanaTh CIEAYIOIIMMU
OOMIEKYIbTYPHBIMU KOMITETCHIIUSMHU:

— CHOCOOHOCTBIO ~ MCMOJB30BAaTh  OCHOBBI  (WIOCOQPCKUX  3HAHUK s
bopmupoBanus MupoBo33peHueckoi mozunuu (OK-1);

- CHOCOOHOCTBIO ~ AHAJIM3UPOBAaTh OCHOBHBIE ATallbl M  3aKOHOMEPHOCTH
UCTOPUYECKOT0 pa3BUTHUs 00IIecTBa it POpMUpOBaHUs rpaxaanckoi nozuiwn (OK-2);

- CIOCOOHOCTBIO HMCITOJIb30BATh OCHOBBI SKOHOMHYECKUX 3HAHUH B Pa3IMUHBIX
chepax xusnenesrenpuoct (OK-3);

- CIOCOOHOCTBIO UCMOJIb30BaTh OCHOBBI IIPABOBBIX 3HAHUN B pa3IU4HbIX chepax
nesrensHocTH (OK-4);

- CIOCOOHOCTBI0O K KOMMYHHMKAllMM B YCTHOH M THCHMEHHOW (opmax Ha
PYCCKOM M MHOCTPAHHOM SI3bIKaX IUISl PEIICHUS 3a/1a4 MEKIMYHOCTHOTO M MEXKYIBTYPHOTO
B3aumoeiicteus (OK-5);

- CHOCOOHOCThIO  paboTaTh B  KOJUIEKTUBE, TOJEPAHTHO BOCIPUHUMATh
COIMaJIbHbIC, STHHYECKHE, KOHPECCHOHATIbHBIC U KYJIbTypHbIe pasiuuns (OK-6);

- CIIOCOOHOCTBIO K caMOopraHu3anuu u camoobpasosanuto (OK-7);

- CIOCOOHOCTBIO UCTIOIB30BATH METOABI M HHCTPYMEHTHI (PU3UIECKOHN KYIbTYpPhI
Ju1st 0OeCIIeYeHUsI OTHOLICHHO!M COLMATIBbHOM U npodeccroHanbHoit aestensHoctu (OK-8);

- CHOCOOHOCTBIO HCIIOJIB30BaTh NMPHEMBbl OKa3aHHs IMEPBOM MOMOIIH, METOJbI
3alIUTHI B YCIOBHUSX Ype3BbluaiiHbIX cutyaruii (OK-9).

BbinmyckHUK, OCBOMBLIMI mporpaMMy OakajaBpuara, JIOJDKEH 00J1aaTh CleAYIOIIUMU
obmernpodeccuoHaTbHBIMA KOMIIETEHITUSIMU

- CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJB30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYUYHBIX TUCIHUIUINH B podeccuonanpHoil aestenpHocTr (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOM (hPM3NYECKOM KapTHHE
MUpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA ISl TOHUMAHUS
OKpY’Karolero Mupa u sisnenuit npupo;st (OI1K-2);

- TFOTOBHOCTBIO HCIHOJIb30BaTh 3HAHUS O CTPOGHHMH BEILECTBA, MPHPOJIE
XMMHUYECKOHN CBSI3U B PA3JIMYHBIX KJIacCaX XUMHUECKUX COCTUHEHUH JJIs IOHUMaHUs CBOMCTB
MaTepHajioB ¥ MEXaHH3Ma XHMHYECKHX MPOIIECCOB, MPOTEKAIOMIMX B OKPYKAIOIIEM MHpE
(OIIK-3);

- BJIaJICHUEM MOHHUMAaHMs CYIIHOCTH M 3Ha4YeHHUs HHPOpMallMd B Pa3BUTUHU
COBPEMEHHOTO  MH(OPMAITMOHHOTO  OOIIECTBAa, OCO3HAHUS  OMACHOCTH U yIPO3BI,
BO3HHUKAIOIIUX B 3TOM IpoLlecce, CHOCOOHOCThIO COOMI0/aTh OCHOBHBIE TpeOOBaHHUs
UH(OpPMAIIMOHHON 0€30MaCHOCTH, B TOM YKCJIE 3allUThl rocyaapcTBeHHo# Taitabl (OITK-4);

- BJIaJICHHEM OCHOBHBIMH METOJIAMH, CIIOCOOAMH M CPEICTBAMH TOJIYYCHUS,
XpaHeHUs, nepepaboTki MHPOPMALMU, HaBBIKAMU pabOThI ¢ KOMIBIOTEPOM KakK CPEICTBOM
ynpasienus uapopmarueit (OITK-5);



- BJIaJICHHEM OCHOBHBIMHM METOJAaMHM 3aLIUThI IPOU3BOACTBEHHOIO NEPCOHANA U
HaceJICHHs OT BO3MOXKHBIX MOCIICACTBUI aBapuii, karacTpod, cruxuitabix 6encruii (OITK-6).
BrinmyckHHK, OCBOMBIIMIA TporpaMMy OakaliaBpuaTa, JOJKEeH 00J1aaaTh npodecCHoHaTbHBIMU
KOMIIETEHIIMSIMHA, COOTBETCTBYIOUIMMU BUAaM MNPO(PECCHOHATBHONW JEATENbHOCTH, Ha
KOTOpBIE OpUEHTUPOBaHA IporpaMma OakaiaBpuaTa:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTMYECKUI MpOLEcC B
COOTBETCTBUH C PErIAMEHTOM M HCIIOJIb30BaTh TEXHUYECKHE CPEICTBA Ui W3MEPEHUs
OCHOBHBIX [TAPAMETPOB TEXHOJOTMYECKOTO MPOIIecca, CBOMCTB Chipbst U mpoaykiuu (ITK-1);

- TOTOBHOCTBIO TMPUMEHATh AHAJUTHUECKUE U YHUCICHHBIE METOJIbl PEIICHUS
MOCTaBJICHHBIX  33J]a4, WCIOJb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJIOTHH,
POBOAUTH 00pabOTKy MH(GOPMAIIMU C UCTIOIB30BAaHUEM MPUKIIAIHBIX MPOrPAMMHBIX CPEICTB
chepbl TPOQecCHOHATBHON  JESITEIBHOCTH, HCIOJB30BATH CETEBBIE KOMIIBIOTEPHBIC
TEXHOJIOTMM W 0a3bl JaHHBIX B CBOEW MPOQeCCHOHATbHON O0JIACTH, MAKeThl MPUKIIATHBIX
IporpamMm Jjisi pacyeTa TEXHOJIOTHYECKHX napameTpoB ooopynoBanus (I1K-2);

- TOTOBHOCTBIO ~ HCIOJB30BaTh HOPMATHUBHBIE JIOKYMEHTHl TI0 KadecTBY,
CTaHJapTH3alUu U cepTU(UKAINKU TPOAYKTOB U H3ACNUH, 3JIEMEHTbl SKOHOMHYECKOTO
aHajM3a B mpakTudeckoit aestenpHoctu (I1K-3);

- CIOCOOHOCTBIO  NMPHHUAMATh KOHKPETHBIE TEXHHUYECKHWE PEIICHHS IpH
pa3paboTKe TeXHOJIOTHYECKHUX MPOLIECCOB, BEIOMPATh TEXHUYECKUE CPECTBA U TEXHOJIOTHH C
Y4ETOM IKOJIOrMYECKUX nocieacTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO UCIIOJIb30BaTh IpaBWwia  TEXHUKU 0€30MacHOCTH,
MIPOU3BOJICTBEHHON CAHUTAPHH, MTOKAPHON OE30MIaCHOCTH U HOPMBI OXPaHbl TPY/la, U3MEPATh
U OICHMBATh IapaMeTpPbl IMPOU3BOJACTBEHHOIO MHKPOKJIMMATa, YPOBHS 3albUICHHOCTH W
3ara30BaHHOCTH, IIIyMa, U BUOpaIuu, ocBenieHHocTH pabounx mect (ITK-5);

— CIIOCOOHOCTBIO  HallaXXKMBaTh, HACTpAaWBaTh M  OCYIIECTBISTH IPOBEPKY
obopymoBanus u nporpamMmmHubix cpeacts (I1K-6);

- CIOCOOHOCTBIO ~ TPOBEPSTh  TEXHHUYECKOE COCTOSHUE, OpPIraHU30BBIBATH
NpOopHIAKTHIECKAE OCMOTPHI ¥ TEKYIIH PEMOHT 000PYIOBaHMsI, TOTOBUTH 00OPYIOBaHUE K
PEMOHTY ¥ TPUHUMATH 000pyaoBanue u3 pemonta (ITK-7);

- TOTOBHOCTBIO K OCBOCHHUIO U KCIUTyaTallud BHOBb BBOJUMOIO 00OPYAOBaHUS
(TIK-8);

- CIOCOOHOCTBIO AHAIM3MPOBATH TEXHUYECKYIO JIOKYMEHTAIHIO, IOAOUpPaTh
000py0BaHUEe, TOTOBUTD 3asIBKHM Ha MPHOOpeTeHHe 1 peMoHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO MTPOBOIUTH aHAJIU3 CHIPhS, MATEPHAJIOB U TOTOBOM MPOIYKIINH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([TK-10);

- CIOCOOHOCTBIO BBISIBIISITh M YCTPAHATh OTKJIOHEHHS OT PEXKHUMOB PabOTHI
TEXHOJIOTMYECKOro 000pyI0BaHHs M TAPaMETPOB TexHoyorndeckoro mpouecca (IMK-11);

- CHOCOOHOCTBIO IUIAHUPOBATh W MPOBOJIUTH (PU3MUECKHE M XUMHUECKHUE
OKCTIEPUMEHTHI, TMPOBOMUTH OOpPabOTKY WX pe3yabTaTOB M OIEHUBATH MOTPEUTHOCTH,
BBIJIBUTaTh TUIIOTE3bl M YCTAHABJIMBATh TPAHUIBI UX MPUMEHEHHs, NPUMEHSTb METOJIbI
MaTeMaTHYECKOTO aHajh3a W MOJECIMPOBAHUS, TEOPETHUYECKOTO M IKCIEPHUMEHTAIHLHOTO
uccienosanus (ITK-16);

- TOTOBHOCTBIO TPOBOAMTH CTaHJAPTHBIE U CEPTU(UKAIMOHHBIC HUCIBITAHUSA
MaTepualioB, U3CIHUN 1 TeXHOIorudeckux npomeccos ([TK-17);

- TOTOBHOCTBIO HCHOJb30BaTh 3HAHWE CBOMCTB XHMMHUYECKHX 3JEMEHTOB,
COCIMHEHWH W MaTepUalioB HAa WX OCHOBE IS pemeHHs 3afad MpodhecCHOHATLHOU
nesrenbHocTH (ITK-18);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpPHH s
pemIeHnsT BO3HUKAIOMNX (PU3MUECKUX 3a/1a4, CAMOCTOSATEIIEHOTO MTPHOOPETEHUsT (PU3NICCKUX
3HaHUHM, JUIi TOHUMAaHMS NPUHIMIOB paboOThl NMPUOOPOB M YCTPOICTB, B TOM YHUCIE
BBIXOJISIIHX 32 PEIeibl KOMIIETCHTHOCTH KOHKpeTHOro Hampasienus (I[1K-19);



- TOTOBHOCTBIO M3y4aTh HayYHO-TEXHUYECKYIO0 MH(POPMAIINIO, OTE€YECTBEHHBIN U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).
3aBepIiiarMM 3TaroM 00ydeHus 1o HampasiaeHuio moarotoBku 18.03.01 Xumuueckas
TEXHOJIOTUS,, TpodmiIto «TeXHOMOTUS HEOPTaHWYECKUX BEIIECTB» SBJSIETCS —3alluTa
BBIITYCKHOHM KBaJIM(PUKAIIMOHHOM pabOThI OakaaBpa.
B pesynbraTe NpoOXOXKAEHHS TOCYAApPCTBEHHON WTOrOBOM arTecTanud (BBIIOJIHEHHUS
BBIMTYCKHOM KBaTU(UKALUOHHON pabOThI) CTYIEHT JIOJIKEH:
3nams:

— TOPSIIOK OpraHU3al|H, IUVTAHUPOBAHMSI U ITPOBEJICHUS HAYYHO-UCCIIEI0BATENbCKUX
paboT ¢ UCIOJIb30BAHUEM MOCIEAHUX HAYYHO-TEXHUUECKUX JTOCTHKEHUHN B TaHHOM
obnacru;

— (PUBHKO-XMMHYECKUE OCHOBBI CHHTE3a HEOPTaHUYECKHUX MAaTEPUAIIOB, IPUMEHSTh
9TH 3HAHUS HA MMPAKTUKE;

— OCHOBHBIE TPEOOBAHHUS K MPEACTABICHUIO PE3YIbTATOB IPOBEICHHOTO
MCCJIEJOBAHMSI B BUJI€ HAYYHOI'O OTYETa, CTaThU WIN JJOKJIAJa;

Ymemy:

— CaMOCTOSITENBHO BBISIBIISTh MEPCIEKTUBHBIC HAIIPABICHUSI HAYYHBIX HCCIICOBAHUIA,
000CHOBBIBaTh aKTyaJIbHOCTb, TEOPETUUECKYIO U MPAKTUYECKYIO 3HAUUMOCTh
po0OJIeMBbI, TPOBOJIUTH IKCIIEPUMEHTANIbHBIE UCCIIeI0BAHUS, AHATTU3UPOBATh U
UHTEPIPETUPOBATH MOJTYUEHHbIE PE3YIIbTATHI;

— OCYILECTBIISATH TIOUCK, 00pabOTKy M aHAIN3 HAyYHO-TEXHUYECKOW HH(POPMALIUU IO
TeMe BBINOIHIEMON paboThI, B TOM YKCJIE C TPUMEHEHUEM COBPEMEHHBIX
TEXHOJIOTHI;

— paboTaTh Ha COBPEMEHHBIX TPUOOpPax, OPraHU30BbIBATH [IPOBE/ICHUE
9KCIIEPUMEHTOB U UCTIBITAaHUH, TPOBOAUTH UX 00pabOTKY U aHATM3UPOBATH
pe3yJbTarthl;

BJIa/1eTh:

— METOJOJIOTHEH U METOJUKOM MPOBEACHUS HAYUHBIX UCCIICIOBAHMI; HABBIKAMU
CaMOCTOSITENIbHOM HAYYHOU U HCCIEI0BaTEIbCKON paboThI;

— HaBBIKaAMU pabOThI B KOJUIEKTHUBE, INIAHUPOBATh U OPTraHU30BbIBATh KOJIJIEKTUBHbIC
Hay4yHbI€ UCCIIEIOBaHMS; OBJIaIeBaTh COBPEMEHHBIMU METOJaMH UCCIIEI0BAaHUS U
aHaJM3a MOCTaBJIEHHBIX POOJIEM;

— CcHocoOHOCTBIO PelIaTh NOCTABICHHBIE 3a/1a4M, UCTIONb3Ysl YMEHHS U HaBBIKU B
OpraHM3ali HayYHO-HCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX padoT.

3. Kparkoe conep:kanue rocy1apCTBeHHON HTOrOBOH ATTECTALMH

['ocynapcTBeHHass MTOroBas arTecTalus oOydaromuxcs B (opMe 3allluThl BbITYCKHON
KBAJTM(PHUKAIIMOHHON PabOThl MPOBOAUTCS TOCYAAPCTBEHHOM 3K3aMEHALMOHHOW KOMHCCHEN
(I'SK).

3ammra BBITYCKHOM KBaIM(UKALMOHHOM paloThl sBIseTcs 00sA3aTENbHOM Mpolenypon
UTOTOBOM TOCYHapCTBEHHOM aTTecTallud CTYJEHTOB BBICIIMX YYEOHBIX 3aBelICHUH,
3aBepIlAOIMX O0y4YeHHE MO HalpaBJIEHUIO MOATOTOBKM OakanaBpuarta. OHa HPOBOIUTCS
nyOIMYHO Ha OTKpBITOM 3acefanuu I'OK corimacHo yTBepKAEHHOMY JAeKaHAaTOM rpaduky, Ha
KOTOPOM MOTYT IIPUCYTCTBOBATh BCE JKEIAIOLIHE.

Martepuaisl, npeAcTaBiseMble K 3aIIUTe:

BBINTYCKHAasI KBaTU(UKAIIMOHHAs paboTa (MOsSCHUTENbHAS 3aIIUCKA);

3amanure Ha BeIToiiHeHne BKP;

oT13bIB pykoBoauteins BKP;

peuensus Ha BKP;

npe3eHTanys (pa3IaTouYHbIM MaTepua), MOJMUCAHHAS PYKOBOJUTEIIEM;

JOKJIa.



B 3agaun ['DOK BXOnmAT BBIABICHHE IMOJATOTOBIECHHOCTH CTYJEHTa K MpodecCHOHATHHOM
JeSTEIbHOCTH W TPUHATHE pEIICHHS O BO3MOXHOCTH IPHCBOCHHS €My KBaTU(pHUKAIMH
«OakanaBpy.

Pemenne o mnpHCYXIEHHM BBITYCKHUKY KBaIH(UKALUU «OakajaBpy MPHUHUMAECTCS Ha
3acenanuu I'OK npocTeiM OOJIBIIMHCTBOM NPH OTKPHITOM I'OJIOCOBAaHUH YIEHOB KOMUCCHH Ha
OCHOBAaHUHU PE3YJIbTATOB MTOTOBBIX HWCIBITAHUNA. Pe3ynbTarhl ONpenensiorcs OLEHKaMU
«OTIIMYHOY, «XOPOILOY, «yJOBICTBOPUTEIBHOY, KHEYOBIETBOPUTEILHOY.

OOyvaromuiics MMeeT MNpaBO MOJaThb B AaNEUIALMOHHYIO KOMHCCHUIO aNeUIALUI0 O
HapyLEHUH, 110 €r0 MHEHHIO, YCTaHOBJIEHHOM MPOLEyphl 3alUThI

4. O0beM rocy1apcTBeHHOI UTOTOBOM aTTeCTAIMHU

['ocypapcTBeHHass WTOroBas arTecTallds IPOXOAUT B 8 cemecTpe Ha 0a3e 3HaHMM,
IIOJIyUYEHHBIX CTYJIEHTaMH IpPU M3yuyeHUM aucuuiuinH HampasieHus 18.03.01 Xumuueckas
TexHOoJIorus npoduinb «TexHOI0rus HEOPraHUUYECKUX BELIECTBY.

KonTtponb 3HaHM 00y4yaromMXcsl, MOITYYEHHBIX MPH OCBOCHUU OCHOBHOM 00pa3oBaTeNbHOU
IPOTrpaMMbl, OCYIIECTBISIETCA B (POpPME 3alUTHI BBITYCKHON KBATU(PHKALMOHHON pabOThl U
NPUCBOCHHUS KBATH(PUKALIUU «OaKaIaBpy.

Buner yue6HOM paboThI Beero
B 3au. ex. B akan. gacax

OO0mas Tpy10eMKOCTDh JMCHMILJIMHBI 10 Y4eOHOMY 6 216
TJIaHy
CamocrositesbHas padora (CP): 6 216
Brimonaenue, Hanrcanue u opopmiienrne BKP 6 216
Bua xourpous: 3ammura BKP +

Bcero
Bunasr yue6HOM paboThI B sau. e B actpon.

gacax

O0mas Tpy10eMKOCTDb IMCUMILIMHBI 110 Y4eOHOMY 6 162
TJIaHy
CamocrositesbHas padora (CP): 6 162
Beinonnenue, Hanucanue u opopmienue BKP 5 162
Bua konrpoJas: 3amura BKP +

4.8 @akyJabTaTUBbI
AHHOTaNUA
pado4eii MporpaMmbl AUCHUIIMHBI
«IlepeBoa HayYHO-TeXxHMYecKO# auTeparypsl» (OT/1.B.01)

1. Hesab AUCHMIUINHBI - TPHOOPETEHNE 00YUaAIOIUMUCS 00111eH, KOMMYHUKAaTUBHON U
npo¢eccHOHATBLHON KOMITETeHIINH, YPOBEHb KOTOPBIX Ha OT/EIbHBIX 3Tanax
SI3BIKOBOM TIOJITOTOBKH TIO3BOJISIET BBITTOJIHATH Pa3IMYHbIE BHJIBI TPOHECCHOHATBEHO
OPHEHTHUPOBAHHOT'O MEPEBOIa B IPOU3BOICTBEHHOIN U HAYYHOU NEeSATETLHOCTH.

2. B pe3yibTaTe H3yyeHUs JUCHUILIMHBI CTYAEHT I0JI/KEH:

Obnaoams crnenyromumu oouexyromypHoimu (OK) koMmeTeHIusaMu:

- CIMOCOOHOCTHIO K KOMMYHHUKAIIMU B YCTHOW M TUCBMEHHOU (popMax Ha pyCCKOM
M MHOCTPAHHOM  f3bIKax [UId pPElIEeHUs 3a4a4 MEXJIMYHOCTHOIO U
MEKKYIbTYpHOTO B3anMoeiictus (OK-5);

- TOTOBHOCTHIO W3y4yaTh HAYYHO-TEXHHYECKYI0 HWH(POPMAIUIO, OTCUYECTBEHHBIH W
3apyOeKHBII ONBIT 10 Tematuke uccnenoanus (I1K-20).
3namo:

- OCHOBHBIE CITIOCOOBI JOCTHKEHUS SKBUBAJICHTHOCTH B TIEPEBO/IC;



- OCHOBHBIE IIPHEMBI IIEPEBOAA;

- SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKITUH SI3bIKA KaK CUCTEMBI;

- JOCTaTOYHOE [UId BBIIOJHEHUS IIE€PEeBOJAa KOJIMYECTBO JIEKCUYECKUX €IMHMUII,
¢dpazeosorn3MoB, B TOM YHCIE COLUAIBHBIX TEPMHUHOB M JIMHTBOCTPAHOBETYECKUX
peanuid.

Ymemu:

- IPUMEHSTbh OCHOBHBIE IPHEMBI I1EPEBOAA;

- OCYWIECTBISITh TNHCHMEHHBI TEpPEeBOA C COOJIIOJCHHMEM HOPM  JIEKCHUYECKOU
SKBUBAJEHTHOCTH,  COOJIIOJCHMEM  IpaMMaTU4YeCKMX,  CHHTAKCHYECKUX U
CTHJINCTUYECKUX HOPM;

- 0(OpMIIATH TEKCT NMEPEBOA B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

- OCYIIECTBISITH TEPEBOJ C COOJIOACHHWEM HOPM JIEKCHYECKOW HKBHUBAJICHTHOCTH,
COOJIIOJICHMEM I'PaMMaTHUYECKUX, CUMHTAKCHUYECKMX M CTHJIMCTHUYECKUX HOPM TEKCTa
IepeBojia U TEMIIOPAIbHBIX XapPAKTEPUCTUK UCXOAHOIO TEKCTA.

Bnaoemw:

- METOAMKOH TPEeArepeBOAYECKOr0 aHaliM3a TEKCTa, CIOCOOCTBYIOUIEH TOYHOMY
BOCIIPHATHIO HCXO/IHOT'O BBICKAa3bIBaHUS;

- METOAMKOH MOATOTOBKH K BBIITOJHEHHIO MEPEBOJA, BKIOYAs NMOUCK MH(pOpMaIuu B
CIPAaBOYHOM, CIIELUAILHON JIUTEPAType U KOMIIbIOTEPHBIX CETHX;

- OCHOBAMU CHCTEMBbl COKpAILlEHHOM IEepeBOJYECKON 3amuCH TMpU  BbHIIOJHEHUU
HepeBo/a;

- OCHOBHOM MHOSI3BIYHOW TEPMHUHOJIOTMEN CIEIUAIBHOCTH;

- OCHOBaMH peepUpOBaHUs U AHHOTUPOBAHMSI JTUTEPATYPHI IO CHELUATBHOCTH.

3. Kparkoe coep:xaHue JMCHUIINHBI:

Beenenue. Ilpeamer u poib nepeBoja B COBpEMEHHOM oOliecTBe. PazianuHble BUABI
nepeBoja. 3a1auyu U MECTO Kypca B MOATOTOBKE OaxajlaBpa TEXHUKU U TEXHOJIOTHU.

Paznen 1.

1.1. CpaBHeHue mopsiika CJIOB B aHTIMHACKOM M PYyCCKOM mpeniiokeHusix. I[lepeBon
IPOCTOTO IOBECTBOBATEIBHOIO IMPEUIOKEHUST HACTOSILEro, OyAyIlero M MpOLIeIIIero
BpPEMEHH.

OcobeHHOCTH TepeBOAa BOIPOCUTEIBHBIX M OTPULATENBHBIX NPEAJIOKEHUH B
pa3IUYHBIX BpEMEHaX.

1.2  TIlepeBon mnpeanoxenuii Bo BpemeHax Indefinite, Continuous. YUteHue wu

nepeBoj no teme "Xumus'".

Pazgen 2.

2.1. IepeBox npetokeHuit Bo Bpemenax rpymm Perfect, Perfect

Continuous  (yTBepauTeNnbHbIC, BOMPOCUTEIbHBIE M OTPHUIATENbHBIC (HOPMBI).
OcobeHHoCTH yOTpeOIeHUST BCIIOMOTATENbHBIX IJ1aroyioB.

2.2 TlepeBon crpamarenpHOro 3ajora. TpyzaHble ciaydau IepeBoja CTpanaTelbHOIO
3ajora.

UreHne u nepeBox TEKCTOB o TeMe "Hayka u HayuHble MeTOABI". AKTHUBU3aLUA
JIEKCUKU MTPOYUTAHHBIX TEKCTOB.

2.3. IlepeBon MpUIATOYHBIX MPEIIOKEHHM.

[Ipunarounele noaIeKaIIKE.

[Ipunarounslie ckazyeMsble.

[Ipunarounble onpenenuTeIbHBIE.

[Ipunatounbie 00CTOATENBCTBEHHBIE, TPUIATOUYHBIE JOMOTHUTEIbHBIE.

2.4. Tumsl yCIOBHBIX MPEJIOKEHHH, TpaBuiia U 0COOEHHOCTH HUX MEePEBO/A.

IIpakTka mepeBosia Ha HpUMepax TeKCcToB o Xumuu, J{.U. Menoeneese, nayke u
MEeXHON02UU.

2.5. IlepeBon mpeanokeHUH C ydyeTOM IIpaBHja COrjacoBaHMs BpemeH. Ilpsamas u
KOCBEHHas! peyb.



2.6. PaznuuHble BapraHThI IEPEBOAA CYIIECTBUTEIBHOTO B MPEITIOKEHUH.

2.7. MopanbHbI€ TJIaroiibl 1 0COOCHHOCTH HX TIEPEBO/IA.

Pa3BuTue HaBbIKOB nepeBoa no reme "Hayka 3aBTpaminero aas".

2.8. CnenmanibHas TepMuHosiorus o teme "Jlaboparopus".

2.9. Coxkpamienusi. OcoOGHHOCTH WX TIepeBoja. Pa3BuTHe HABBIKOB IIEpEBOJIa Ha
puMepe TeKCToB 1o TeMe "JlabopaTtopusi, u3smepeHus B XuMuu'".

Paznea 3.

3.1. Henuunbie (hopMBbI TIaroa.

Nudunutus (HeonpeaenenHas ¢popma riaroia). Poib nHGUHUTHBA B PEUIOKEHUN H
BApPUAHTHI IEPEBOJIAa HA PYCCKUM A3bIK. [IpuyacTus u repyHaui.

3.2. UaduHUTHBHBIE OOOPOTHI.

Obopot nomonHeHue ¢ MHPUHATUBOM. BapuaHThl mepeBofa Ha PYCCKUN S3BIK.
Tepmunosorus 1o teMe "CoBpeMEHHbIE TEXHOJIOTHH .

3.3. OGopoT noasnexariee ¢ HHQUHATABOM. Pa3inuuHbie BApUaHTHI IEPEBOIA.

TepmuHonorus mo teme "Xumudeckas TeXHOI0rus".

3.4. I[lepeBo pUUYACTHBIX OOOPOTOB.

AGcomoTHBIH npuyacTHeIE OO0POT U BapUaHTHI IEPEBOIA.

Pa3BuTHe HaBbIKOB niepeBoAa 1o TeMe " XuMHuueckas TEXHOIOrHus "

1. O6bem y4yeOHOM TUCHUIIUHBI:

CemecTp
Bcero
. 3 cemectp | 4 cemecTp
Bug yueGHoit paboThl
3E |Akag.u.| 3E Akapn.u 3E |AKag.u.

Ob6uLan TPyAOEMKOCTb
AVCLANAMHbI 4 144 2 72 2 72
KoHTaKTHan paborta — ayautopHble
3aHATHA: 1.8 | 644 |09 322 | 09 | 32.2
Jlekummn - - - - - -
MpakTnyeckme 3aHaTus (MN3) 1.8 64 09| 32 0.9 32
JNTabopaTtopHblie paboTsl (/1P) - - - - - -
CamocroAaTtenbHana pabora 2.2 79.6 | 11398 | 1.1 39.8
KoHTaKTHaA camocToATenbHan
paboTa 0,4 0,2 0,2
CamocToAaTenbHOe nsyvyeHune 2.2 1.1 L1
pa3aenoB AUCUMUN/INHDI 73,6 39,8 39,8
Buabl KOHTpOANA:
Bud koHmponsa (3a4 / 3a4 c oy.) + + + + + +
JK3ameH - - - - -
KoHTakTHaA paboTta —
NPOMEXKYTOYHaA aTTecTayma
MoAroToBKa K 3K3aMeHy

BWA UTOrOBOro KOHTPONA: 3auer OBL?::IIOCﬁ

Bun yueOHo# paboThI Bcero Cemectp




Ob6nanats cneayroummu oomekyabTypHbIMU (OK) KoMneTeHIusaMu:

4 cemecTp 5 cemecTp
3E |Akag.u.| 3E AK?A” 3E |AKag.u.

O6uLan TPyAOEMKOCTb
AVCLANAMHDI 4 144 2 72 2 72
KoHTaKTHan paborta — ayautopHble
3aHATUSA: 1.8 644 |09 322 | 0.9 32.2
Jlekumnmn - - - - - -
MpakTnyeckme 3aHaTusa (MN3) 1.8 64 09 | 32 0.9 32
JTabopaTopHble paboTbl (/1P) - - - - - -
CamocroaTenbHasa pabora 2.2 79.6 11398 1.1 39.8
KOHTaKTHaA camocToAaTenbHasA
pabota 0,4 0,2 0,2
CamocToAaTenbHOE nsyvyeHune 2.2 1.1 1.1
pasgenos ANCLUNANHDI 73,6 39,8 39,8
Buabl KOHTpOANA:
Bud koHmponsa (3a4 / 3a4 c oy.) + + + + + +
JK3ameH - - - - -
KoHTakTHaA paboTta —
NPOMeXKYTOYHaA aTTecTayma
lNoaroToBKa K 3K3ameHy

Bua MTOroBoro KOHTpons: 3aver 03L::‘::|Iocﬁ

AHHOTAUA

padoueii mMporpaMMbl THUCUUIIMHBI

«CpakaaHcKas 3a1IUTa B Ype3BblYaiiHbIX cuTyanusax» (O®T/1.B.02)

YuebHasi TUCHMIUIMHA YUTAETCS B paMkax (axkynpratuBa B 1 cemecTpe M 3aKaHYMBAETCSA
3a4€TOM.
1. Heab IUCHUILVIMHBI - TOATOTOBUTH CTYJAEHTA K OCMBICIEHHBIM MPAKTHYECKUM JEHCTBUAM
1o o0ecreueHuIo cBOoeil 0€30MacCHOCTH U 3alUTHI B YCIOBUSX BO3HUKHOBEHHS YPE3BBIYANHOM
CUTyallM¥ TPUPOIHOTO, TEXHOTEHHOTO M BOEHHOTO XapaKTepa.
3amava u3yueHus: CBOAUTCS K (POPMHUPOBAHUIO YMEHHM M HABBIKOB, MMO3BOJISIONINX Ha OCHOBE
M3Y4YEHUsl OIMACHBIX M TOpaKaIMUX (AKTOPOB UYPE3BBHIYANHBIX CHUTYallMd TPUPOIHOTO,
TEXHOT€HHOI'O0 M BOEHHOI'O XapakTepa, JAPYTUX OMACHOCTEW yMEeNI0 pellaTh BOMPOCHI CBOEH
0€30MacHOCTH C HCTIOIB30BAaHUEM CPEJICTB CUCTEMBI TPAXKIAHCKOW 3aIlIUTHI.
2. B pe3yJbTare 0CBOEHUS AUCUMIIMHBI CTYIEHT JI0JI7KEeH:

CIIOCOOHOCTBIO HCHOJIB30BATh IMPUEMBI OKa3aHUs HGpBOfI IIOMOIIIU, METOJbIL

3alIUTHI B YCIOBHSIX Ype3BbIYaiiHbIX cutyarmid (OK-9);
BJIaJCHUEM OCHOBHBIMHU METOJaMHU 3alIUThI

(OTIK-6);

IMPOU3BOJACTBCHHOI'0 IICpCOHAIa H
HacelIeHUS OT BO3MOJXKHBIX IOCJIEICTBUM aBaprI, KaTaCTPO(I), CTUXUMHBIX 662[CTBPII>1




- CIIOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIEeHUs MpH pa3padoTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHH C
Y4ETOM IKOJOTMYEeCKUX mocieacTBuit ux npumenenus (11K-4).

3uams:

- XapaKTepUCTUKU MPHUPOAHBIX OEACTBHI, TEXHOTEHHBIX aBapuid W  KaracTpod Ha
panuanoHHO, XUMHYECKH U OHMOJOrMYECKH OIACHBIX OOBEKTaX, Mopakaronme (HhakTopsl
JPYrUX OMAaCHOCTEH;

- OCHOBBI BO3JICHCTBHSI ONACHBIX (PAKTOPOB UYPE3BBIUANHBIX CHUTYyallMii Ha YEIOBEKa M
MPUPOJIHYIO CPENY, TONYCTUMBIE NIPEAECIbHbIE KPUTEPUU HETAaTUBHOTO BO3JICHCTBHS;

- Mepbl 0€30IIaCHOTO TOBEACHHUS TNPH MpeObIBAaHMM B paiioHax (30HAaX)  MOXKAapoB,
PaZ0aKTUBHOTO, XMMHUYECKOT0 U OMOJIOrMYECKOTO 3arps3HeHMUS,

- CrmocoObl M CpelICcTBA 3AIIMTHI YeJIOBEKa OT BO3ACHCTBHS IMOpaXaromux (PaKTopoB
Ype3BbIYANHBIX CUTYALIMI IPUPOAHOT0, TEXHOTEHHOI'O U BOEHHOT'O XapaKTepa.

Ymems:

- HWCIOJb30BAaTh  CPEICTBA 3aILUTHl OPraHOB JbIXaHUS U KOXKH, MEIULUHCKUE IS
CaMOo3alllThl U OKA3aHUS TOMOLIH IPYTUM JIFOISM;

- IPUMEHSTh EPBUYHbBIE CPEICTBA MOKAPOTYUIECHUS ISl JIOKAJIM3AIMHU U TYLIEHUs [oXKapa,
BO3HUKILIETO B ayTUTOpUH (J1abopatopun);

- OKa3bIBaTh ceb€ W APYrUM MOCTPAJaBIIUM MEAUIMHCKYIO MTOMOIIb C UCIIOJIb30BAHUEM
Ta0ENbHBIX U MOAPYYHBIX METULIMHCKUX CPEICTB.

Braoemy:

- npuéMaMy NPOBEACHMSI YaCTUYHOW CAHUTApHOW OOpabOTKM HpH BBIXOJAE M3 pailoHa

(30HBI) PaIMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOT0 3arps3HEHU (3apaxeHusl);

-- CII0CO0AaMHU ¥ TEXHOJIOTHUSIMU 3AIIUTHI B UPE3BBIYANHBIX CHUTYaILUSX.
3. Kparkoe coaep:xanue JUCUUIIMHBI.

1. OmacHoctu mnpupogHoro xapakrepa. CTuxuiiHble O€ICTBUS,  SBJIECHUS TNPUPOIbI
pa3pylIUTEIbHOM CHJIBI -  3€MIIETPSCEHUs, HABOJHEHUS, CEJIEBbIE ITOTOKH, OIIOJI3HHU,
CHE)KHBIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BaJIbI, 3aCyXH, yparaHsl, OypH, OKapbl.

2. OnacHOCTM TEXHOTEHHOTO XapakTepa. ABapuHM U KaTacTpodbl Ha paJAMALUOHHO
OIIAaCHOM OOBEKTE, XMMHUUYECKH OIACHOM OOBEKTE, OMOJOIMYECKH OIIaCHOM OOBEKTE; Ha
TpaHCHOpPTE  (KEJIE3HOJIOPO’KHOM,  aBTOMOOMJIBHOM, DPEYHOM, aBHAIlMOHHOM); Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMAaX KU3HE0OeCIeueHusI.

3. OnacHocTH BOEHHOrO Xapakrepa. [IpumeHeHHe OpyKHs MacCOBOIO IOPAKEHUS
(si1epHOr0, XUMHUYECKOro, OHOJOTUYECKOT0), OOBIYHBIX CPEACTB C 3aKUTaTeJIbHBIM
HAIlOJIHEHUEM, HOBBIX BHJOB OPYXHS. 30HBI 3apaKCHMsI OT CPEICTB IOPaXKEHHUS MU HX
BO3/ICIICTBHE HAa HACEJIEHUE U OKPYKAIOLIYIO IPUPOIHYIO CpENy.

4. TloxapHast 6€30MaCHOCTb — COCTOSIHHE 3alllUIEHHOCTH HAaceJIeHHs, MUMYIIECTBa,
oOuiecTBa U rocyaapcTBa OT moxapoB. lloxkapHas omacHOCTh (IPUYMHBI BO3HUKHOBEHUS
MOXKapoB B 3/IaHUX, JIeCHbIE Moxkapshl). Jlokanuzauusa u Tymenue noxapon. Ilpocreiimme
TeXHUYECKHUE cpenacta mnoxaporymenus (ornerymmrenu OIT -8, OVY-2) u mnpaBuia
II0JIb30BAHUS UMHU.

5. KoMIuieke MeponpusiThil TpaXKJaHCKOM 3aIIUThl HACEIICHUSI.

Omnosemienne 1 MHPOPMHUPOBAHUE HaceleHus 00 omacHocTU. [IpuHsATHE HaceleHuem
curHanioB omoBenieHus: («Buumanme Bcem!y», «BosmymmHas TpeBoray, «PamnannonHas
OTaCHOCTBY, «XUMHUECKas TpeBora», «OTOON OMacHOCTH») M MOPAIOK NEHCTBUS MO HUM.
OBakyalys HaceJIeHUs U3 30Hbl omacHOCTH. CrocoObl BaKkyalluu OKCTpPEHHAas 3BaKyallus
CTYJEHTOB U3 ayAUTOPUH IIPU BOSHUKHOBEHMH I10Kapa.

CpencTtBa uHIMBHUAYaIbHOM 3amuThl opraHoB asixanus (I'TI-7, T'TI-7B, TTI-9, P-2, V-2K,
PIIA-1, PIIT-67M, PVY-60M, «®enuxcy», I'I3K, AT, AIIl-3, [13Y-K, UI1-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, K1UX-4M, KNUX-5M) uenoBeka. MeauImHCKHE CpeACTBa
3aILUTHI .



CpencTBa KOJJIEKTUBHOM 3alTuThl HaceleHus. HazHaueHue, 3aliMTHBIC CBOWCTBA yOEKHII.
[TpotuBopagnannonnsie ykpbitus (IIPY, moazemusle nemexoiHbie Nepexo/ibl, 3ar1y0IeHHbIe
CTaHIIMM METPOIOJIUTEHA), MPOCTEHIINE YKPBITUS (TPaHIIEH, OKOIMbI, MEPEKPHITHIC HIEINN).
[TpaBuia 3aHATHS YOEKHILA.

6. Oxa3zaHue NEepBOM MEIMIMHCKOM IOMOIIM IPU 0XKOrax, paHEHUsX, 3apaKCHUsX.
[IpoBeneHne 4acTUUHONM CaHUTApHOW OOpPaOOTKHM KOKHBIX NMOKPOBOB YEIIOBEKA MPU BBIXOJE
U3 30H PaIMOaKTUBHOT0, XMMUYECKOTO U OHMOJIOTUYECKOTO 3apakeHUs (3arpsA3HEHUs), U3 30H
II0KapOoB.

7. JlukBupgauus TOCIAEACTBUN  4Ype3BbIYAHOM cuTyaluu. PanuanvoHHas U
XUMHUYECKasl pa3BelKa oudara MOpaKeHUs (3apakeHus). ABapUIIHO-CIIacaTeNIbHbIE PaOOTHI.
CneuuanbHas o0pabOTKa TEXHHKH, MECTHOCTH, OOBEKTOB (JI€3aKTHBAIUs, Jera3alus,
ne3nH(EKIHs, 1e3UHCEKIIHS

8. DKCTpeHHas 5Bakyalus U3 ayauTopuu (J1abopaTopuu) B YCIOBUAX IOXapa,
paZvalMOHHOIO,  XMMHUYECKOTOo,  OHOJIOTMYECKOTO  3arps3HEHHUs  TEPpUTOpUU  C
WCIIONIb30BaHUEeM TpocTedmux cpeAcTB 3anuThl («Denunkcey», ['JI3K, mporusorasza I'TI-7 ¢
JAIIT-3).

4. O0bem y4eOHOH TUCHHUILINHBI:

B 3aueTHBIX
Bunsr yue6HoOI paboThI eIMHULIaX B axanem.

gacax
OO01masi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 1,0 36
KonraktHasi pabora: 0,44 16
Jlexumu (Jlek) - -
JlabopaTopusie padoTs (J1ab) - -
[IpakTuueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP): 0,56 20
Buj koHTpOJISi: 3a4eT/3K3aMeH - 3auer

B 3aueTHbIX
Bunpr yue6HOM paboThl eIUHHIIAX B acrpow.

gacax
O0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY ILIaHY 1,0 27
KonrakTHas padora: 0,4 12
Jlexiuu (Jlek) - -
JlabopaTtopusie padoTs (J1ab) - -
[Tpaktuueckue 3ansatus (I113) 0,4 12
CamocrosiTesibaas padora (CP): 0,6 15
Buja koHTpOJISi: 3a4eT/3K3aMeH - 3ager

AHHOTanus pado4eil NporpaMMal
mucuuiunHbl «Teoperunyeckune ocHobl xumum» (PT/.B.03)

1. Heap AUCHUILUIUHBI — POPMHUPOBAHUE Y CTYIACHTOB MIPOYHBIX (PYHIAMEHTAIBHBIX 3HAHUHT
B 00JIaCTH XMMHUHU HAa OCHOBE M3yUEHUSI OCHOBHBIX MOHATHN U 3aKOHOB XUMUH C OTIOPOH Ha
tabnuny s1nementoB J[.1. MenaeneeBa, Tabiuily paCTBOPUMOCTH U PSii aKTUBHOCTH
MetauioB. uciumnnuHa «TeopeTuyeckue OCHOBBI XUMHUW JIOTIOJIHSIET U CIIOCOOCTBYET
Jy4lieMy TOHUMaHUIO TUCHHUILTUHBI «OO0IIast 1 HeOpraHNIecKass XUMUS)

2. B pe3yabrare wu3yYeHUusi AUCHUILUIMHBI 0O0ydYamInuiics 1O MporpaMme
0akajaBpHUaTa JOJIKEH:
Obnadams CIETYIONTUMA KOMITETCHITHSIMU:



—  CHOCOOHOCTBIO M TOTOBHOCTBIO  MHCIOJB30BaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIHH B podeccnoHanbHol nesrenbroct (OI1K-1);

— TOTOBHOCTBIO MCIIOJIB30BAaTh 3HAHUS O CTPOCHHUM BEILECTBA, IPUPOJE XMMHUYECKON
CBS3U B Pa3JIMYHBIX KJIACCAX XUMHMYECKUX COCIMHEHUM JJI1 IOHUMAaHUS CBOMCTB MaTE€pUaJIOB
¥ MEXaHW3Ma XUMHYECKHX ITPOLIECCOB, MPOTEKAONIHNX B oKpykaromieM mupe (OI1K-3);

— F'OTOBHOCTBIO HUCIIOJIb30BAaTh 3HAHUE CBOMCTB XMMUYECKHUX DJIEMEHTOB, COCUHEHUN U
MaTepHaIoB Ha X OCHOBE JUIS peleHus 3a1a4 npodeccuonanbroi nesrenbroctu (ITK-18).

3uamo:

— OCHOBHBIE 3aKOHBI XUMUU;

— CTPOEHHE aToMa U MEPUOJUYECKUN 3aKO0H;

— OCHOBHBIE KJIACChl HEOPIAHUYECKUX BEILECTB;

— KJIaCCU(PMKALIMIO XUMUYECKUX PEaKIIHIA;

— OCHOBHBIE TUIIBI XMMHUYECKOM CBSI3U;

— IIPOLIECCHI, IPOTEKAIOIINE B PACTBOPAX, U OCHOBHBIE TEOPUU KUCIOT U OCHOBAHUM.

Ymemu:

— COCTaBJIATH 3JICKTPOHHbIE (POPMYIIBI AaTOMOB U ONPEIEIATh BAJICHTHOCTH U CTEIICHU
OKHCJICHHUS B COCIUHEHUSX;

— COCTaBJATH (HOPMYJIBl HEOPTraHWMYECKHX BEIIECTB PA3JIMYHBIX KJIAcCOB (OKCHIOB,
KHCJIOT, OCHOBaHHM, COJICH ),

— COCTAaBJIATh YPABHEHUSI XUMUUYECKUX PEAKIMM pa3JIMYHbIX TUIIOB;

— IIPOBOJIUTH CTEXUOMETPUYECKHE PACUETHI I10 YPAaBHEHUAM XUMUYECKUX PEAKIIUI;

— COCTaBISITh (OPMYJIBI KOMIUIEKCHBIX COCAMHEHHWH, JaBaTb WM Ha3BaHHUS U
IpeylaraTh Croco0bl MOTY4YEHUs.

Braoemy:

— METOJIaMHU OIIMCaHUS CBOMCTB BELLECTB Ha OCHOBE 3aKOHOMEPHOCTEM, BBITEKAIOIINX
U3 EPUOANYECKOT0 3aKOHA U NIEPUOAUYECKON CUCTEMBI XMMUYECKUX 3JIEMEHTOB.

3. KpaTkoe coep:kaHue M CHUIIINHBI

Pa3zoen 1. BBenenue B XuMHIO.

OcHoBHbIE MOHATUSA XUMHUUA. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YUYE€HUS, BBIYMCICHUS
pa3sMepOB U MAacC aTOMOB M MOJIEKYJ, OTHOCUTEIIbHBIE ATOMHBIE U MOJIEKYJISIPHBIE MacChl,
MOJIIpHas Macca. 3aKOH IPOCTBIX KpPAaTHBIX OTHOIIEHHH, 3aKOH COXPAaHEHUS Macchl,
IpOCTEHIINe BBIYUCIIEHUS 10 YPABHEHUSIM XUMHUECKUX peakluil Ha “U30bITOK-HEI0CTATOK .
I"a3oBble 3ak0HBI, ypaBHeHUE Knanelipona — MeHieneeBa 1 BBIYUCIEHHSI HA €r0 OCHOBE.

OcHOBHBIE KJIacChl HEOPTraHMYECKUX COeqUHEHMH. KHCI0Thl M OCHOBaHUS; COJIM:
CpelHMe, KHUCIIble, OCHOBHBIE, KOMIUIeKCHble. Kraccupukanus ©  HOMEHKIATypa.
Jucconumanus 31eKTPOJIMTOB B BOJHBIX pacTBopax. AM(OTEpHbIE OKCHABI U THAPOKCHUIBI U
0COOEHHOCTH MX XMMHYECKHX CBOMCTB. KucnoponHbele U OECKHCIOPOJHBIE KUCIOTHI M MX
COJIN.

KommnekcHble coenuHenus. OOmme cBeleHUs O KOMIUIEKCHBIX COEJUHEHUSX.
KomniekcoobpazoBatenb, JIUTraHibl, KOOPAMHALMOHHBIE 4YMCIA, JEHTAHTHOCTh JIMTAHJIOB,
BHYTPEHHSIS U BHEIIHSS cepbl KOMIUIEKCHOTO coequHeHus. Kimaccudukarus KoMIIIIEKCOB MO
BUJly KOOPJIMHHUpPYEMBIX  JuranaoB. HoMeHknaTypa  KOMIUIEKCHBIX  COEIMHEHUH.
[lpencraBienne 00 M30MepUU KOMIUIEKCHBIX —coeAuHeHui. Peaknuu oOpa3oBaHus
KOMIIIEKCHBIX COSTMHEHNH, CBOMCTBA KOMITJIEKCHBIX COEIMHEHHH.

OcCHOBHBIE THUIIBI XMMHUYECKMX peakiuil. Peakiuu oOOMEHHBIE M OKHCIUTEIBHO-
BOCCTAHOBUTEJbHbIE. THUIIMYHBIE OKHUCIWUTEIN M BOCCTAHOBUTEIM, HAMNMCAHUE YPaBHEHUU
IOPOCTEUIINX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. Tumel OOMEHHBIX peakuuii,
TUAPOJIN3 COJIEW B BOJHBIX pacTBOpax.

ITepnoanueckuii 3akoH .M. MenneneeBa u nepuoandeckue cBorictsa. CoBpeMEHHas
(dbopMynupoBKa MepHoANIEcKoro 3akoHa. Ilepnoanueckas cucrema U ee CBA3b CO CTPOCHHEM
atoMoB. IIpenckazanue CBOICTB Ha OCHOBE NEPHOAMYECKOIO 3aKOHA. ATOMHBIE U MOHHBIE
paauychl. YCIOBHOCTb 3THUX NOHATHH. M3MeHeHHMe paguycoB aTOMOB IO NEPUOJMYECKOU



cucreMe. loHHBIE paguyChl U X 3aBUCUMOCTbB OT JIEKTPOHHOI'O CTPOCHMS ATOMOB U CTEIICHU
OKUCIIEHUsI. DHEPTHsl MOHU3ALMHA U CPOJCTBO K AJIEKTPOHY. 3aKOHOMEPHOCTH B M3MEHEHUU
sHepruu uoHm3anuu. Cxema Koccens s 0ObsSCHEHUS OTHOCHUTENBHOM CHIIBI KHCIOT U
ocHoBanuil. IlpeacraBnenue o meromax cpaBHuUTenbHOro pacdera M.X. KapanerssHna.
3HavYeHHE EePUOANYECKOr0 3aKOHA.

Pa3zoen 2. Xumuueckas CBS3b.

Tunel XUMUUECKOW CBSI3U. DIIEKTPOOTPULIATENILHOCTh. KOBaN€HTHAsA U MOHHAs CBS3b.
CBoiicTBa KOBJICHTHOW CBSI3U: HAINPABIECHHOCTh W HachlaeMocTh. [lonsipHas KoBajieHTHAs
CBs3b. XapaKTEPUCTUKUA KOBAJEHTHOM CBS3U: JUIMHA, IIPOYHOCTh, BAJICHTHBIE YIUIbL. J[IMHBI
OJIMHAPHBIX U KPATHBIX CBsi3ed. D¢ (eKTUBHBIC 3apsi/ibl aTOMOB B MOJICKYlax. J{MITONBHBIN
MOMEHT. J[MMOJbHbIE MOMEHTBI U CTPOCHHE MOJIEKYI. MIOHHas CBS3b KaK MpeeIbHbIN Cirydail
KOBAJIEHTHOM CBsi3M. HeHanmpaBiieHHOCTh M HEHACHIIIAEMOCTh MOHHOW cBs3H. llossipuzanms
MOHOB. 3aBUCHUMOCTb IOJISIpU3allMM HOHOB OT THUIIA AJIEKTPOHHOM CTPYKTYpBI, 3apsia H
paauyca HWOHOB. BimsHHe noJisipU3allid Ha CBOMCTBA BEIIECTB. MEXMOJEKYJsApHAs M
BHYTPUMOJIEKYJISIpHAsl BOJOPOAHAs CBA3b. DHEPrus W JUIMHA BOJOPOJIHOM CBsA3U. BnusHue
BOJIOPOJHON CBSI3M Ha CBOMCTBa BellecTB. Meraminyeckas CBs3b U ee cBoiicTBa. OOmiue
MIPEACTABICHUS O MEKMOJIEKYJISIPHOM B3aUMOICHCTBUU.

Pasoen 3. CBoiicTBa pacTBOPOB.

PactBopsl u B3aumoeicTBUs B pacTBopax. Teopun KUCIOT U ocHOBaHUM. [Ipouecchl,
COTNPOBOXAAIONIME O00pa30oBaHUE KUJAKUX HCTUHHBIX PACTBOPOB HEIJICKTPOJIUTOB U
3JIEKTPOJIUTOB. XapakTepucTuka MEX4YaCTUYHBIX B3aUMOJACHCTBUH B  PacTBOpaXx.
[IpeacraBnennie o conpBartauuu. MaeanbHble W peajbHbIE PacTBOPHL. AKTHBHOCTb;
KO3 (UIIMEHT aKTUBHOCTH KaK Mepa OTKJIOHEHUS! CBOMCTB KOMIIOHEHTa PEeaJbHOr0 pacTBOpa
OT €ro CBOWCTB B HJICAIbHOM pacTBOpe. Peakuun, nmpoTeKaroime B pacTBOpax.

Henocrarounocts Teopun Appenuyca. IIpoToHHass Teopusi KUCIOT M OCHOBAHUM;
KOHCTaHThl KUCJIOTHOCTM M OCHOBHOCTH; mkaia pKa u pKB. Koncranta aBrompoTtosnsa
pactBoputens. Juddepennupyromme u HuBenupyromue pactBoputenu. llonarue o006
ANEKTPOHHOW TEOPUU KUCJIOT U OCHOBAHUM.
4.00beM yueOHOi JTUCIUIIHHBI

Beero CerCTp
Bun yuebnoit paboThl B B
B aKaJeM. B aKajeM.
3aYETHBIX 3a4E€THBIX
yacax Jacax
eIMHALAX eIMHALAX
OO0mas Tpy10eMKOCTh 2 79 2 79
JUCIUINIHHBI
Konrakrhas patora (KP): 1 32 1 32
Jlexruu (JIek) 0,5 16 0,5 16
[Tpaktuueckue 3ansatus (I113) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 40 1 40
KonTakTHas camocrositensHas paboTa 0,2 0,2
CaMocTosTeIbHOE N3YUCHUE Pa3/IeioB 1 398 1 39,8
JUCLUILINHEI
Bua uTOoroBoro KOHTpoOJIA: 3aver
’K3aMeH/3a4eT
N Cemectp
Bun yaeOHO# paboThI Bcero 1




B B B B
3aYETHBIX | ACTPOHOM. | 3aYETHBIX | ACTPOHOM.
eINHHUIIAX yacax eINHUIIAX yacax

O01as TPYA0eMKOCTh AU CIUTITTHHBI 2 54 2 54

Konrakthas padora (KP): 1 24 1 24

Jlexiuu (JIek) 0,5 16 0,5 16

ITpaktuueckue 3ansatus (113) 0,5 16 0,5 16

CamocrositeabHas padora (CP): 1 30 1 30

KoHTtakTHas camocTosTenbHas paboTa 0,15 0,15

CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 1 29 85 1 29 85

JIACITUIIIHHBI

Bua uTOroBoro KOHTpoOJIA: 3auer

K3aMeH/3auer

AHHOTaNUsA padoyeil MPOrpaMmbl
aucuHiuHHbl «BBenenne B matemaruky» (®T/1.B.04)
1. Henapo auCHMIJIMHBI  sBIsIeTCs  (GopMupoBaHne y OakamaBpa  0a30BBIX

MAaTEMAaTHYCCKHUX 3HaHPII>i, HCO6XOI[I/IMBIX JUIA I[aaneﬁmero HU3YUCHUA pa3JciiOB BBICIICH
MaTeMaTuku. A TAaKXKC, IJId HU3YUYCHHA psada O6HI€HayT-IHI)IX JUCHMIINIMH KW JUCHUIIINH
HpO(l)CCCI/IOHaHBHOFO OUKJIA.

OCHOBHBLIMH  3aJayaMH AUCHUIIVIMHBI, PCHICHUC KOTOPBIX o0OecrieynBacT
JOCTHIXKCHUC L CIU, ABIAIOTCA:
- (1)OpMI/IpOBaHI/IC IIOHUMaHUA 3HAaYNMOCTHU MaTeMaTH4YECKOM COCTAaBIISIOIICH B

€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKaiaBpa;
— O3HAKOMJIEHHE C CHCTEMOM IOHATHM, MCHOJIB3YEMBIX IS OINHCAHWS BaXKHEWIIHUX
MaTeMaTHYeCKUX MOJACICH U MaTEMaTUUYECKHUX METOJIOB, H UX B3aMMOCBS3BIO;
—  O3HAKOMJIEHHUE C MPUMEPAMU MIPUMEHEHHUSI MAaTEMAaTUYECKUX MOJICTIEH U METOJIOB.
1. TpedoBanus Kk pe3yabTaTamM 0CBOEHUA IMCUUILINHBI

N3yuenue kypca BBenenue B MaTeMaTHKy NpU NMOATOTOBKE OaKalaBpOB M0 HAIIPAaBJIEHUIO
18.03.01 Xumuueckasi TexHoJiOrusi, npopumiab «TexHo/IOTH HeOpPraHMYeCKHX
BeleCTB» CIIOCOOCTBYET MPUOOPETECHUIO CIIEAYIOIIMX KOMITETECHIIMA:

2.1. IlIpodeccronanvuele:
- CIIOCOOHOCTBIO IJIAHMPOBATH M MPOBOJIUTH (PU3MUECKUE M XUMHUECKHE SKCIIEPHUMEHTHI,
MPOBOAUTH 00pabOTKY UX PE3y/IbTAaTOB U OLIEHWBATH MOTPEIIHOCTH, BBIABUIATH TUIOTE3bl U
YCTaHABJIMBATh I'PAHULBl UX NPUMEHEHUS, IPUMEHATh METOABI MAaTEMAaTUUYECKOTO aHAJIN3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16).

2. B pe3yubTare H3yYeHHs AUCHHUILINHBI CTYACHT A0JIKEH:

3HATh!
-OCHOBHBIE METOJbl MCCIEIOBaHMUS 3JIEMEHTApHBIX (QYHKIUI, MX CBOHCTBa U Trpadukuy,
TOKJIECTBEHHbIE IpeoOpa3oBaHUsl alNreOpandeckKux M TPUTOHOMETPUYECKUX BBIPAKECHUH,
CrocoObl pELIeHUs YypaBHEHMH U HEPABEHCTB, JJEMEHThl TEOPUM YHCEN, BKIIOYas
KOMIUIEKCHBIE YHCIIa, 1 TEOPHUH MHOXECTB, OCHOBBI aHAJIUTUYECKOI T€OMETPUH, BEKTOPHON U
JUHEWHOU anreOpshl;

yMeTb:
-IpHOOpeTaTh HOBBIE MaTEMATUYECKHUE 3HAHUS, UCIIOJIb3Ys COBPEMEHHbIE 00pa3oBaTeIbHbIE U
MH(OPMaLMOHHBIE TEXHOJOTHH, COCTaBISATh MaTeMaTH4YEeCKHEe MOJEIM THUIOBBIX 3aJady U
HaXOJUTh CIOCOOBI UX pEIIeHHH; yMETh MEPEBOIUTh Ha MaTEMAaTUYECKUN SI3bIK MPOCTEHIIINE
npo0JieMbl, MOCTaBJICHHbIE B TEPMUHAX APYTUX MPEIMETHBIX oOsacTed, U HUCIOJIb30BaTh
IPEBOCXOJICTBA ITON TepeOPMYIUPOBKHU Il UX PELICHUS;

BJIA/1ETh.




-MaTeMaTU4YeCKOW JIOTMKOW, pa3BUTHIMH Y4eOHBIMH HaBbIKAMHM W TOTOBHOCTBIO K
MPOIOJDKEHUIO 00pa30BaHMs, YMEHUEM YUTATh U aHAIM3UPOBATH YUEOHYI0 MAaTEMaTHUECKYIO
JUTEpaTypy, IEPBUYHBIMU HAaBbIKAMHM W METOJAAMHU PEIICHHUS MaTEeMaTUYECKHUX 3aJad
JUCLIUTUTMH TPO(EeCCHOHATBHOTO IUKJIIA U JUCUUIUINH MPO(UIHHON HAITPABICHHOCTH.

3.  Kparkoe cogep:kaHue JTUCHUIIUHBI:
1 CEMECTP
BBenenue.
[Ipeamer u mMeToasl MaTematuku. OmnKcaHue OCHOBHBIX pa3iesioB Kypca. TpebGoBanusi mpu
W3Yy4YEHUU Kypca.
Monyas 1.
DJIeMEHTBI TEOpMH YHCEeJ M TeOpPHH MHOKecTB. JlelicTBHSI HAaJ MHOIOYICHAMH.
OcHOBHBIC THIIBI YPABHEHMI M HEPAaBEHCTB, MeTOAbI MX pemeHusi. Yucna (uensle,
OTpULIATENIbHbIE, BEUICCTBEHHbIC). AOCOJIOTHAS BEJIMYMHA JIEUCTBUTEIBHOIO  YHCHA.
KommuekcHsie uncna. Onepaunu Haj HUMU. MHOXeECTBa U ollepaliy HaJl HUMU. DJIEMEHTbI
MHO’KECTBa, IMOJAMHOXECTBa. YMCIIOBbIE MHOXKECTBA. ®opmynbl MyaBpa u Ditnepa.
W3BnedeHne KOpHs N-01 CTENIEHHU U3 KOMILJIEKCHOIO Yucia. Pelenne ypaBHeHNI KBaAPaTHBIX
W BBICIIMX moOpsakoB. PamumonanpHas  apoOb.  OcHOBHast — Teopema  anreOpsbl.
TpuronomeTpuyeckue YypaBHEHMsI U HepaBeHCTBA. Jlorapupmuueckue ypaBHEHUS U
HepaBeHCTBA. lloka3aTtenbHble ~ ypaBHEHUsT W HEpaBEHCTBA. PerieHue ypaBHEHUH U
HEPAaBEHCTB CMELIAHHOI'O THIIA.
Monayas 2.
@®yHkuuM U ux cpoiicra. Ilpocreiimme 3j1eMenTapubie pynkuuu. Hexkoropbie BONpocsl
IVIAHUMETPHUH U CTepeOMeTPHU. AHAJTUTHYECKAS TeOMeTPHS.
[Moustus ¢ynkumu. HcecnenoBanue ¢ynkumuu. CrocoObl 3amanus QyHkuuii. OOparHbIe
¢byukun. CBoOHCTBa »yeMEHTapHbIX (GYHKIUH. (JIMHEHHBbIe, KBaJpaTUYHbBIE, CTEICHHEIE,
NoKa3arelbHble, JorapupMuUYecKue, TPUroHOMEeTpUYecKue u Ipyrue) Meroa koopauHAT Ha
IJIOCKOCTH. JlekapToBa MpsAMOYToibHasi CUCTEMA KOOPJAMHAT, MOJSpHAs CUCTeMa KOOPAUHAT.
Paccrostnne mexnay naByms Toukamu. JleneHue oTpe3ka MOIOJIaM. YTOJI MEXAY JBYMS
NpSIMBIMU Ha IUIOCKOCTU. YCIOBHS MApPAUIEIbHOCTH M MEPIEHIUKYISIPHOCTH IPSMBIX.
YpaBHEHUS MPSMON JIMHUH Ha TUIOCKOCTH: 00111ee, C YTIIIOBBIM KO3 GHUIIMEHTOM, IPOXOISIICH
Yyepe3 JaHHYK TOYKY B 3aJlaHHOM HAalpaBJICHUM, NPOXOISAIIECH uYepe3 JBE JaHHBIE TOUYKH.
Paccrossane ot Touku 10 npsmoil. Kpussle BToporo nopsiaka. Kanonudeckue ypaBHEHUS U
rpaduKu OKPY>KHOCTH, JIIUIICA, TUIEPOOIIbI, TapadoIIbl.
Monayas 3. Bektophasi anreopa.
Bekropsl. Paznen Bexropa. OpTbl, Hampasisomue KOCUHYChl. Omnepanuu Hajl BEKTOpaMH.
CkansipHOE TpOU3BEACHHUE JBYX BEKTOpOB. BekTopHOe mnpousBeneHuE JABYX BEKTOPOB.
CMemaHHOE TPOM3BENEHUE TPEX BEKTOPOB. PU3NUECKOE U T€OMETPUUYECKOE NPUIIOKEHUE
BEKTOPHBIX ITPOU3BEACHUN.
Mopnyas 4. JInneitnas aareopa.
Marpuiipl. Onepanuyd HajJg MaTpullaMd. DJEeMEHTapHbIE MPeoOpa3oBaHUsI CTPOK MAaTPHUIIBL.
[TpuBeneHne MaTpuIbl K CTyIEHYaTOMy BUAY U BUIy ['aycca. Panr matpunsl. Onpenenurens
MaTpullbl U ero cBoiictBa. OOpaTHast MmaTpuua. Pemenne cucreM JIMHEHHBIX anreOpanyecKkux
ypaBHeHMH (C moMmoImbio o0paTHOM Marpuibl, MerogoMm [aycca, meromom Kpamepa).
[IpencraBieHne o JIMHEHHBIX BEKTOPHBIX MpocTpaHcTBax. CoOOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIEC 3HAYECHUSI MATPHIIBI.
4. O0beM y4eOHOi JUCHTUIIMHBI

Beero Cemectp
Buj yaebHO# paboTh 1

3E Axan. 4. 3E Axan. 4.

O01as TPy10eMKOCTh JHCHHIIIUHBI 2 72 2 72




KoHTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHS: 0,89 32,2 0,89 32,2
Jlexuun 0,5 16 0,5 16
IIpaktuueckue 3ausatus (I113) 0,5 16 0,5 16
CamocrosiTesibHasi padoTa 1,11 39,8 1,11 39,8
KoHTakTHas caMOCTOsATeNbHAS paboTa 0,2 0,2
CaMocTosTeIbHOE U3YUYCHUE Pa3/ICiOB TUCIUILTHHBI 1,11 396 1 39.6
Buja nToroBoro KOHTpoJI: 3auer (0,2)
Cemectp
Bup yuebHoit paboTh Beero 1
3E AcTtp. 4. 3E AcTtp. 4.

Oomas TPy10eMKOCTh TUCIUILTHHBI 2 54 2 54
KonrakTHasi padoTa — ayIuTOPHbIE 3aHATHUS 1 24,15 1 24,15
Jlexmn 0,5 13,5 0,5 13,5
IMpaktryeckue 3austus (I13) 0,5 13,5 0,5 13,5
CamocrosiTesibHas paGora 1 29,85 1 29,85
KonTakTHasi caMmocTosiTeNbHas padoTa 0,1 0,1
CaMocTosATeIbHOE U3YYCHUE Pa3/ICiOB TUCIUILTHHBI 1 2975 1 29.75
By HTOroBOro KOHTPOJIA: 3auer (0,15)

* JTOKYMEHT MOJIUCAH

[ HEKBAHI/I@I/IL[I/IPOBAHHOfI

pabore

SJEKTPOHHOM MO CHIO
(O: Bnanenern: ®unatos Cepreit Huxonaesuu

H.o. npopekropa:Ciryx6a npopekTopa 1o yIeOHoH
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