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[TocnenoBaTenbHOCTh peaTH3alii MPOrpaMMbl OakamaBpuara Mo TofaM U CeMecTpam
(BKiTIOUAsi TeopeTndeckoe oOydeHHe, MPAKTHKH, HAYYHbIC HCCICIOBAHUS, MPOMEXKYTOUYHBIC H
rOCy/IapCTBEHHYIO UTOTOBYIO aTTECTAIMH, KaHUKYIIBI) MPUBOJIUTCS B KAJICHAAPHOM y4eOHOM
rpaduke (MpUIOKEHHE — paboUHii yueOHBIH IIJ1aH).

4.4. AHHOTAUM PA0OYHMX MPOTrPAMM JUCUHUIIMH

[IpuBoasTcss aHHOTaMK pabOYUX TMpOrpaMM JHUCIHMIUIMH B COOTBETCTBHH CO
CTPYKTYpOil TporpamMmbl OakalaBpwara ¢ yka3aHHEM oObeMa M BHJA Y4EOHBIX pabOT IO
JUCITUILTHHAM.

YciaoBHbIe 0003HaUeHHs: 3a — 3aueT; 320 — 3a4eT ¢ OllEHKOI; IK3. — IK3aMeH.

4.4.1. IncuMIuIMHbI 00s13aTe/IbHOI YyacTH (0a30Basi 4acTh)

AHHOTaUA
pado4eii MPporpaMMbl AUCHUNJIMHBI
«AHocTpannbiii m361k» (B1.65.01)
1. Ieap TUCHUTINHBI
- npuoOpereHue oOydyarouMMHUCS OO0IIe, KOMMYHHMKAaTHBHOW U MpodeccnoHalbHOMI
KOMIIETEHIIMI, ypOBEHb KOTOPHIX Ha  OTHENbHBIX JTamax  SI3bIKOBOW IMOATOTOBKU
MO3BOJISIET UCTIOJIb30BaTh WHOCTPaHHBIN SI3BIK MPAKTHYECKU Kak B
npodeccnoHanbHOM  (IPOM3BOACTBEHHON W HAy4yHOM) JeATeIbHOCTH, Tak M JUId
1enei caMooOpa3oBaHMs.
2. B pesyabraTre wu3yuYeHHMs [IMCUMIUIMHBI oO0ydamoluiics 10 mporpamme

0akajlaBpUAaTa 10J/IKeH:

Obnadams CIEeAyOIUMU KOMIIETSHIIUSAMU:
- CHOCOOHOCTh K KOMMYHHKAIIMU B YCTHOHM M MUCBMEHHOU (hopMax Ha PYCCKOM U
WHOCTPAHHOM SI3BIKAX JJISl PEUICHHs 33134 MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aumozerictus (OK-5).

3namy:
- OCHOBHBIE CITOCOOBI COYETAEMOCTH JICKCHYECKHMX E€AWHUI] W OCHOBHBIC
CJI0BOOOpa30BaTENIbHbBIE MOJIEIIH;
- PYCCKHE SKBHBAJICHTHI OCHOBHBIX CJIOB M BBIPAKCHHI PEUYH B MPOIECCE MEKITMYHOCTHOTO H
MEXKYJIbTYPHOTO B3aUMOICHCTBUS;
- OCHOBHBIE TIPUEMBI H METOIbI pe()epUPOBAHUS M AaHHOTUPOBAHHS JIUTEPATYPHI;
- TaCCHUBHYIO M aKTUBHYIO JIEKCHUKY, B TOM YHCIIE OOIICHAYYHYIO U CTIEIUATIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JUTsl PA0OTHI HA/l TUTIOBBIMH TEKCTAMU;
- mpueMsbl paboThl C OPUTUHATIBHON JTUTEPATYPON HA HHOCTPAHHOM SI3bIKE.

Ymemns:
- paboTaTh C OPUTHHAIBLHOMN JIMTEPATYPO HAa MHOCTPAHHOM SI3BIKE;
- paboTaTh CO CIIOBapeM;
- BECTH IMEPEIMUCKY Ha U3y4aeMOM S3bIKE C LIETbI0 MEXINYHOCTHOTO U MEKKYJIBTYPHOTO
B3aHMOJCHCTBUS;
- BECTM pEUYEBYIO JEATEIbHOCTh MPUMEHUTEIBbHO K cdepe OBITOBOH H
npo¢eCcCuOHATBPHOW KOMMYHUKAITUH.

Bnaoems:
- WHOCTPAHHBIM S3BIKOM Ha YPOBHE MEKIMYHOCTHOTO M MEXKYIBTYPHOTO OOIICHHS,
HABBIKAMHU ¥ YMEHUSMU PEUYEBOM JEATEILHOCTH MIPUMEHUTENHHO K cepe OBITOBOM U
npodeccnoHanTbHON KOMMYHHKAIIMU, OCHOBaMH ITyOJIUYHON peun;
- OCHOBaMHU ped)epUpOBAHMS U AaHHOTUPOBAHUSI TUTEPATYPhl HA U3y4aeMOM HHOCTPAHHOM
SI3BIKE.



3. KpaTkoe coep:kaHue JMCHUILIHHBI:
Mooyns 1. I pammamuyeckue mpyonocmu u3yuaemozo sA3vlka
1.1 JIuuHple, OpUTSDKATENbHbIE M Mpoune MecTouMeHus. CHpshkeHHe Iaroyia-CBs3KU.
W3menenue rnarona-cBs3ku B (GopMax Hacrosiiero BpemeHd. OOpazoBaHue pazIUYHbBIX
BHUJIOBPEMEHHBIX ()OpM C TOMOIIBbIO Triaroyia-cBs3ku. OOpa3oBanme u ymnorpebdieHue (Gopm
MTaCCUBHOTO 3aJI0Ta.
1.2 TlopsinoK ¢10B B peANIOKEHUH. IMPaTHIECKHE KOHCTPYKIINH.
2.1. UnadunutuB. Dopmbel uHbuHUTHBA. I[IpomoinkeHHBIH W MepEKTHBIM WH(OUHUTHUB.
Oynkiun  uHQUHUTHBA B mpenioxenud. OOpasoBanue M ynorpeOieHne WHOHUHUTHBHBIX
000OpOTOB THUIA «CIOXKHOE MOJUIeKaIIee» M «CIO0XKHOE JOMOoJIHeHueY. BapuaHTel nepeBoja
MHOUHUTUBHBIX 00OPOTOB HA PYCCKHM S3BIK.
2.2. BugoBpemennsie Gopmbl raaronoB. O06pa3oBaHue MPOCTHIX, MPOJAOKEHHBIX, Mep(EKTHBIX
U TeppeKTHO-IPOJOJKCHHBIX BpeMeH. BompocurenbHble MPEIOKEHUS B  Pa3IHYHBIX
BpemeHax. OOpa3zoBaHue OTPULATEIBHBIX (POPM TJIaroia B pa3inyHbIX BPEMEHAX.
Mooyns 2. Umenue memamuueckux mexkcmos.
UreHue TEKCTOB MO TEMaM:
1. BBenenue B crieiuagbHOCTh
2. 1.1. Mennenecn
3. PXTY um. JI.U. MenaeneeBa
ITonsiTue 0 BUIax yTeHHs Ha npumepax TekcTtoB o Xumud, /.. Menaeneese, PXTY um, [I.U.
Meneneesa.
AKTHUBH3AIUS JIGKCUKHU IPOYUTAHHBIX TEKCTOB.
N3yuaroiiee uTeHre Hay4YHO-TIONY/ISIPHBIX TEKCTOB 110 BHIOPAHHOM CIIEUATIbHOCTH.
[IpumepHas TeMaTHKa TEKCTOB:
«Hayka, TexHO0JIOTHS U HAYYHbIE METObI»
«XHUMHYECKOE MPEATIPUITUE.
Jlexcuueckre OCOOEHHOCTH TEKCTOB HAYYHO-TEXHMYECKOH HaNpaBlIE€HHOCTU. TEepMUHOJIOTUS
Hay4YHO-TEXHUYECKOH JINTEPATYPHI HA N3y4aEMOM SI3BIKE.
Mooynw 3. Ilpakmuxa ycmuou peuu
IIpakTHKa yCTHOM pedH 10 TEMaM:
1. «I'oBopuM 0 cede»,
2. «B ropone»,
3. «PaiioH, rae s )KUBY».
MoHonoruueckast peus 1o TeMe «o cede». Jlekcnueckne 0COOEHHOCTH MOHOJIOTMUYECKON peyn.
PeueBoil 3THKET MOBCEIHEBHOrO OOIIEHMs (3HAKOMCTBO, IPEJCTaBICHHUE, YCTAHOBJIEHHE U
noJiiep)KaHue KOHTaKTa, 3alpoc M coollieHne uHpopMaluu, MoOyXKIeHHe K AEeHCTBUIO,
BBIpaXX€HUE MpPOChObl, cornacusi). @DOHETHYECKHEe XapaKTEPUCTUKH HU3Yy4aeMOro s3bIKa.
OcCoOEeHHOCTH IUATOTMYECKON pedr 1O MPOIEHHBIM TeMaM.
4. O0beM y4eOHOI TUCIUNIHHBI

B
. B akanem.
Bunet paboueii paboTsl 3a4ETHBIX
qacax
eIMHHIAX
O0mas TPyI0eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MUIAHY 8 288
Konraktnas padora (KP): 2.2 80
JIeKIIMHU yyeOHbIM NIAHOM He NPedyCMOmpeHbl - -
[IpakTuueckue 3ansatus (I113) 2.2 80
JlaGopaTopHbIe 3aHATHUS Y4eOHbIM NIAHOM He NPedyCMOMpPeHbl - -
CamocrositesbHas padora (CP): 4.8 172
YpakHEeHuUs 10 COOTBETCTBYIOIMM pa3eiaM JUCHUIIINHBI 4.8 172
IK3aMeH IK3aMeH
Bua xonTpoas: 3a4er / 3k3amMeH 1 36




. B B actponom.
Bunpl paboueit paboThI 3a4ETHBIX
SIMHUIIAX Hacax

OO01masi Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 8 216
Konraktnas patdora (KP): 2.2 60
Jlexumu yueOHbiM nIaHOM He NPpedyCMOmpeHbl - -
IIpakTuueckue 3ansatus (113) 2.2 60
JlaGopaTopHbIe 3aHATHS YYeOHbIM NIAHOM He NPeOyCMOMPEHbL - -
CamocrosiTesbHas padora (CP): 4.8 129
YupakHEeHuUs 10 COOTBETCTBYIOIMM pa3ziesiaM JUCHUIIINHBI 4.8 129

Buja xoHTpoJIsi: JK3aMeH JK3aMen 27

AHHOTAUSA
padoueii nporpaMMbl JUCUUIIJIMHBI
«®Puaocopusn» (b1.B.2)

1. Hear mucouniaunbl «dunocodus» — chopMuUpoBaTh y CTYIEHTOB KOMIUIEKCHOE

NPEJCTaBICHHEe O PO W MecTe (uiIocohuu B CHCTEME T'YMAaHHTAPHBIX, COIMAJIBHBIX H
€CTECTBEHHBIX HAayK, MO3HAKOMHUTh MX C OCHOBaMHU (hMUI0COPCKOTrO 3HAHUS, HEOOXOIUMBIMU
JUISL PEUICHUSI TEOPETUIECKUX U MPAKTUIECKUX 3a]1a4.

2. B pesyabraTre M3ydYeHHs] MCHUILIMHBI O0y4yawuuiics N0 mNporpamme

0akajaBpuaTAa J0JI/KEeH:

Obaaoams crnegyromumu o0mekyasTypHbiMU (OK) KoMneTeHIusIMu:

—  CHOCOOHOCTBIO HCIOJB30BaTh OCHOBBI (uimocodckux 3HaHUN A (HOPMUPOBAHUA
MupoBo33peHdeckoii nosuimu (OK-1);

3namu:

— OCHOBHOE€ COJIEp)KaHHE TJIABHBIX (HIOCOPCKUX IIKOJ M HAIPaBICHHH, MpeACTaBUTENCH
3THX WIKOJ, CBSI3b M pa3inyue UX (uinocopckux ujei, CBs3b UCTOPUKO-(PUIOCOPCKUX
KOHIICTIIINI ¢ COBPEMEHHBIMU NIPOOJIeMaMy HHIMBUAYATLHON U OOIECTBEHHOW KH3HH.

Ymemu:

— TOHMMAaTh W aHAJIW3UPOBATh MHPOBO33PEHYECKHE, COIHUAIBHBIE W WHAWBHIyaTbHbIC
npoOJeMbl COBPEMEHHOM JKMU3HU; TIPAaMOTHO BECTH JMCKYCCHIO, apryMEHTHPOBAHHO
OTCTaWBaTh CBOKO TMO3MIMIO IO 3HAYUMBIM (HUIOCOPCKUM TpolIeMaM COBPEMEHHOMN
KHU3HHM, ONMMpasicb Ha HapaOOTaHHbI B HUCTOpuUM ¢MiIoCOGUU MaTrepuai; HPUMEHSThb
noJry4eHHbIe Grrocockre 3HaHHUS K PEIICHHIO MPO(ECCHOHATBHBIX 3a/1a4;

Braoemo:

—  TpEeICTaBICHUSIMU O QuiIocopuM Kak HaAyKe U CUCTEME LIEHHOCTEH, ee MECTe B CHUCTEME
TYMaHUTApHOTO 3HAHMSA; OCHOBaMH (HIOCOPCKOTO MBIIUICHUS; KaTeropualbHbIM
anmapaToM H3y4aeMOW JHUCIUIUINHBI, (HIOCOPCKMMH METOJaMH aHaIHM3a Pa3InIHBIX
npo6eM, HaBbIKaMHU (UIOCO(CKON KyIbTYphl Ui BEIPAOOTKH CUCTEMHOIO, LEIOCTHOTO
B3IJIsI/Ia HAa JIEHCTBUTEIBHOCTh U MECTO XMMHUHU M XUMHYECKOW TEXHOJIOTUH B IEIOCTHOU
KapTHHE MHpa.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

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

Monayas 1. OcHoBHBbIe (uiI0coOpCcKHE HIKOJIbI.

AnTtHuHas ¢unocodpus (nocokpatuku, copuctsl, Cokpar, [ldemokpur, Ilnaton, Apucrorens,

AITMHUCTHYECKU-pUMCKas (usocodust). OCHOBHBIE MTPOOIEMbI CpeIHEBEKOBON (ruiocodpuu u

snoxu Bospoxnenus. ®unocodus Homoro Bpemenu (XVII — XVIII BB.) Hnpeonorus

[Ipoceemenus. Hemenkas knaccuueckas ¢unocodusi. Pycckas ¢unocopus XIX — XX BB.

OcHoBbI MapkcucTcko ¢punocopuu. OCHOBHbIE HAPABJICHUsI COBPEMEHHOU (unocopuu.




Moayas 2. ®unocodgckne KOHIENUUU ObITHS Y MO3HAHMS.
[Tpobnema OwrTHst B uictopuu prstocopuu. IlonsTHsS MaTepuanbHOTO U UaeaTbHOTO. OCHOBHBIE
¢unocopckue  HampaBleHHS: MaTepuanu3M W upeanmusM. llpuHimnm — rio6GanbHOTO
SBOJIIOIIMOHU3MA B COBPEMEHHOW HayyHOW KapTuHe Mmupa. KoHIenuuu mnpocTpaHcTBa H
BpeMeHH B uctopuu ¢miocopun u Hayku. [Ipoucxoxaenwe co3HaHus. Ponb Tpydga B
MIPOUCXOXKACHUN CcOo3HaHMs. MeanucTuyeckue U MaTepruaiuCTUYECKNEe KOHIICTILUU CO3HAHMS.
Coznanne m mosr. CosnatenbHOoe U Oecco3HarenpHoe. Co3Hanue u si3bik. Co3HaHUE U
camoco3HaHue. KoHueniuu raoceoyioruu B UCTOpUH (GUiaocoduu: CeHCyalu3M, palluoOHaIU3M,
CKEMTUIIN3M, arHOCTUIM3M, KOHIENIMS BPOXKACHHBIX WACH, anpuopu3M. JlnamekTtuka
MO3HAHUS: YyYBCTBEHHOE U panoHabHOE. OCHOBHBIE TEOPUU UCTHUHBI.
Mopnyas 3. IIpo6Jiembl yesnoBexa B pusiocodun.
UYenoBek kak mpeamer ¢umocodckoro anammsa B uctopuu Quiocoduu. [IpoucxoxaeHue
YeJIOBEKA: NPUPOAHBIE U COIMAIbHBIE YCIOBUS AaHTPOMOCOLMOreHe3a. buonornueckoe u
colMajgbHOEe B uyenoBeke. WHIUBUI, HMHIUBUAYAIbHOCTh, JHUYHOCTHb. CMBICHA JKHU3HH H
npeaHa3HaueHue uyenoBeka. Ku3Hb, cMepTh, OeccMmepTue. [[BukeHre HEHACWIIHS, €ro pojib B
coBpeMeHHOM >ku3HU. llenu u uenHoctu. CBoOOJa BOMM M OTBETCTBEHHOCTH JIMYHOCTH.
HpaBcTBeHHbBIC, pEIUTHO3HBIE, ICTETHUECKUE IIEHHOCTH.
Moayas 4. Dunocodus ucTopuu U 001ECTBA
YeroBEK B CHCTEME COLHMANIBHBIX CBA3eH. JIMUHOCTHL M Macchl, cBOOOmA M HEOOXOIMMOCTD.
Ounocodust ucropuu: GHopMalnUOHHAS W LHUBUIU3ALMOHHAS KOHIEMIMH HCTOPHYECKOTO
pasButus. [IporpeccucTckue W NHUKIMYSCKUE MOJCTH pPa3BUTHA. [ J100aibHBIE TPOOJIEMBI
coBpeMeHHOCTU. KoHIenus yCTOWYMBOrO pa3BUTUS U cleHapuu Oyaymiero.OO0mecTBo U ero
ctpykrypa. CoumaibHas, TOJUTHYECKass M AyxoBHas cdepsl oOmectBa. Konnenmuu
rocynapctBa B UCTOpuHM ¢uinocopckoil wmbicau. ['paxkaaHckoe O0OLIECTBO U MPABOBOE
rocy1apcTBo.
Moayas 5. dunocodekne npodieMbl XUMUM U XUMHUYECKOH TEXHOJIOTHH
Hayunoe u BHeHay4yHoe 3HaHue. CTpyKTypa Hay4HOI'O 3HAaHMs, €ro METOAbl U (OPMBI.
Hayunblie peBonony ¥ CMEHa THUIIOB pallMOHATBHOCTH. Hayka B COBpeMEHHOM Mupe. DTHKa
HayKd U OTBETCTBEHHOCTH yueHoro.lIpoGiema cooTHomeHus: Hayku U TeXHUKU. ColuanbHbIe
MOCIEACTBHUSl HAYYHO-TEXHUYECKOTO IMporpecca. ITUYECKHE U HKOJIOTUYECKUE HMIIEPATHUBBI
pa3BUTUSI HAYKHM W TEXHUKH. MECTO XHMHH B CHCTEME €CTECTBEHHBIX HayK. (OCHOBHas
npobiemMa XMMHHM Kak HayKH M TNpous3BoiacTBa. llenu W 3amaun XUMUYECKOW TEXHOJIOTHH.
Crnenuduka XUMHUKO-TEXHOJOTUYECKOTO 3HaHUS: (yHIAMEHTAIBbHOE U TPHUKIATHOE,
SMIIUPUYECKOE U TEOPETUUECKOE.

4. O0bem yueOHOH TUCUMIINHBI:

. B 3aueTHBIX B akagem.
Bunet paboueit paboTsl

eIIUHHIIAX Jacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y1eOHOMY IIAHY 5 180
AYIUTOpPHBIE 3aHATHUS: 4/3 48
Jlextyn 8/9 32
Cemunapsl (C) 4/9 16
CamocrosiTebHas padora (CP): 8/3 96
By KOHTpOJIsI: IK3aMeH 1 36

. B 3aueTHBIX B acTpos.
Buner paboueii paboTsl

eIUHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 5 135
AYIUTOpPHBIE 3aHATHUS: 4/3 36
Jlextyn 8/9 24
Cemunapsl (C) 4/9 12
CamocrosiTeabHas padora (CP): 8/3 72

Buja koHTpOJISI: IK3aMeH 1 27




AHHOTAIIUA
padoueii MporpaMMbl JUCHUNJIMHBI
«HUcrtopus» (b1.b.3)

1. Heub aucuUmInHbI — GOPMHUPOBAHUE Y CTYICHTOB KOMIUIEKCHOTO MPEICTABICHUS O POJIH
U MECTE€ HCTOpPUM B CHUCTEME TYMaHUTAPHBIX M COLMAJIbHBIX HAyK, KYJIBTYpHO-
UCTOpHUYECKOM cBoeoOpasuu Poccun, ee Mmecte BO BCEMUPHO-UCTOPHUECKOM Tporiecce, 00
0COOEHHOCTSIX M OCHOBHBIX 3Tanax €€ UCTOPUYECKOro Pa3BUTHS; BBEIECHHUE CTYJCHTOB B
KpYr HCTOPHYECKHX NpoOieM, CBS3aHHBIX C o0jacTeio Oynymieil mpodeccrHoHalIbHON
JESATEIIBHOCTH.

2. B pe3yabraTe U3y4YeHHs] AUCHMILIMHBI 00y4YaIOIIUiics 10 MporpaMMe 0aKkajiaBpuaTa
JOJIKeH:

Obaaoams cnenyromumu o0meKkyabTypHbiMU (OK) KOMIeTeHIIUAMU

—  CIIOCOOHOCTh aHAJINW3UPOBaThb OCHOBHBIE JTallbl MU 3aKOHOMEPHOCTH HCTOPUYECKOIO
pa3BuTHsI 0011IeCcTBa 1151 POPMHUPOBaHUs rpaxkaanckoi mosuimn (OK-2).

3namu:

—  OCHOBHBIE HaIlpaBJIEHUs, IPOOJIEMbI U METO/Ibl HCTOPUUYECKON HAYKHU;

—  OCHOBHBIE ATaIlbl U KJII0UeBble COOBITUS HcTopuu Poccun u mupa;

— OCOOCHHOCTH  pa3BUTHS  POCCHICKOTO  TOCYHApCTBAa,  BBIAAIOIIUXCSA  JIESATEINCH
OTEYECTBEHHOH U BceoOIIel UCTOpUH.

Ymemn:

— COOTHOCUTh OOIIME MCTOPUYECKHE MpPOLEecChl M  OTAeNbHble (DAKThI, BBIABIATH
CYLIECTBEHHbIE YEPThl UCTOPHUYECKHUX IPOLIECCOB, SBJICHUI U COOBITHI; aHAJIW3UPOBAThH
COLIMAJIbHO-3HaYMMBbI€ ITPOOIIEMBI;

—  (QopMmynupoBaTh U apryMEHTHPOBAHO OTCTAUBATh COOCTBEHHYIO MO3UIHIO 10 PA3IUYHBIM
pobjemMaM UCTOPUH.

Braoemy:

—  TpeICTaBJIeHUSMH 00 HCTOPHH KaK HayKe, e MEeCTe B CHCTEME TYMaHUTapHOTO 3HAHUS;

- npeaACTaBICHUAMUA 00 OCHOBHBIX OJTamax B HCTOpHUHU YCIOBCEUYCCTBA WU HX
XPpOHOIIOTHH,

—  KareropuajJbHO-NOHATHIHBIM alnapaToM N3y4aeMON AUCLUIIINHBL

—  HaBBIKaMU aHAJIN3a UCTOPUYECKUX UCTOYHUKOB.

3. Kparkoe cogepxxanne 1uCUMIIUHBI:

B coxmepkanue Kypca BKIIOYaeTcs MOHSATHE 00 MCTOpPUM Kak Hayke, 0 €€ MecTe B CHUCTEME

COLIMAJIbHO-TYMAHUTAPHBIX HAyK, M3J1araroTcs OCHOBBI METOAOJOTMH HMCTOPUYECKON HayKH.

PackpeiBaercs conepaHue U oOuiasi XapakTEepUCTHKA OCHOBHBIX JTallOB OTEUYECTBEHHOU

ucropuu. Hauano poccuiickoii rocynapctBeHHOCTH. KueBckasg Pych. OTHOKynbTypHBIE U

COLIMAIIBHO-TIOJINTUYECKUE  IPOLIECCHI  CTAHOBIICHHWSI  POCCUIMCKOM  T'OCYJAapCTBEHHOCTH.

[Tpunsatue xpuctuancraa. Pycckue 3emnn B XII — nayane XVI BB. O6pazoBanue Poccuiickoro

rocyaapcrsa, ero ucropudeckoe 3HaueHue. Poccus B cepeaune XVI — XVII BB. Poccniickoe

rocynapctBo B XVIII Beke — Beke MonepHu3auuu u npocsemeHus. Pedopmser Ilerpa 1 kxak
nepBasi MOMBITKA MOJEPHU3AIMM CTpaHbl, €€ ocobeHHocTH. DopmupoBanue Poccuiickoii
nMmiepud. OCHOBHBIE HaIIpaBJIEHHS «EBPONEU3ALMM» CTPaHbl. OBOJIIOLMS  COLMAIBHOM

CTPYKTYpHI oOmiectBa. JlanpHeimee pacmmpenue Trpanuil Poccuiickoit ummepuu. Poccust B

XIX cronetun. Ilpomsiniennsiii nepeBopor B EBpome u Poccum: obmiee u ocobeHHoe.

Baxneitmme ycmoBus mepexoga Poccum kK MHAIyCTpuaabHOMY OOIECTBY — pEIICHHE

KPECTBSIHCKOI'O BOIIpOCa u OTpaHUYEHUE caMOJIEpKaBUsl. JUINTENnbHOCTD,

HEIOoCe0BaTeNbHOCTh, LHMKIWYHOCTh Iporecca OypikyazHoro pedopmupoBanus. Poib

cyObeKkTuBHOro (hakropa B mpeoosneHuu orcraBaHus. Pedopmber XIX Beka, Mx 3HaueHHe.

OO01ecTBeHHbIe ABIKEHNS B XX Beke.

Poccus B nawane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COIMATIBEHO-3KOHOMHYECKOTO
pazButus Poccunm B Hauane XX Beka. OOBbEKTHBHasE MOTPEOHOCTh MHIYCTPHAIbHOMN



moaepuuszauun Poccun. CooTHomienne noiautudeckux cuil B Poccum B Havanme XX Beka.
Hapacranue xkpusuca camonepkaBus. Ilepas poccuiickas peomorusa. OOpa3oBaHue
MIOJIMTUYECKUX MapTui. l'ocymapcTBeHHas nayma Hagasa XX BEKa Kak IEPBBIM  OIBIT
poccuiickoro napiaameHTapusma. CronbinuHcKas arpapsas pedopma. Ilepsas mupoBas BoitHa
n yuyactue B Heill Poccun. ®eBpanbckas peomouus 1917r. u kopeHHbIE W3MEHEHHUS B
MTOJIMTUYECKOM KU3HU CTPAHBI.

dopMupoBaHUE U CYHIHOCTH coBeTckoro crpos (1917-1991rr.). IloaroroBka u mobena
OxkTs6pbckoro BoopykeHHoro Boccranus B [lerporpaze. 11 Beepoccuiickuii che3n CoBeToB u
€ro peuIeHus. JKOHOMUYECKasi U COIMaibHas TIOJIUTHKA OOJIBIIEBUKOB. I'paXk1aHcKkast BOiHA U
nHocTpaHHass uHTepBeHIMA. Cynpba u 3Hauenune HOIla. YTBepkaeHue oIHONMAPTHIHOM
nonuTuyeckor cucremel. OoOpazoBanue CCCP. Ilonutuueckas Ooprba B mapTum U
rocyaapctBe. CCCP B roapl nepBbix nsatuieTok (koner 20-x rr. — 30-e rr.). ®opmupoBaHue
pexxuma smyHoW Biacth CTanMHa M KOMaHAHO-3aAMMHHMCTPAaTUBHOW CHCTEMBI YIPABICHUS
rocygapctBoMm. Buemnss mommrtunka CCCP B 20-30-¢ rr. CCCP Bo BTOpOii MHpPOBON U
Benukoit OtedyecTBeHHO# BoMHEe. V3MeHEHHE COOTHOIIECHMSI CUJI B MHPE IOCIE BTOPOM
MUpOBO# BOMHBI. Hauano «xonoaHoit BoiHb. TpynHoctu nocneBoeHHoro passutus CCCP.
VYKecToueHHe NOJUTHYECKOIO PEKUMA U UIEOJOTUYECKOro KOHTpos. [lonbiTku 0OHOBIEHUS
«rocyaapctBeHHoro cormanu3may. XX cbe3a KIICC u ocyxnenue kynpta tuyHoctd CTanauHa.
«Otrenenb» B TyXOBHOU cdepe. DKOHOMUYECKUE pedopMbl cepeuHbl 60-X ro/10B, MPUUNHBI
WX He3aBepIIeHHOCTH. HapacTaHue KpHU3UCHBIX SIBICHUH B COBETCKOM oOmiectBe B 70-e —
cepeaune 80-x ronoB. Buemnss nonutuka CCCP B koH1e 60-x Havasne 80-X IT.: OT pa3psaaku K
o0ocTpeHuto MexayHapoaHoi obcraHoBku. «llepecTpoiika»: CYIIHOCTb, II€NIM, 3aJayH,
OCHOBHBIE 3Tarbl, pe3yibTaThl. Pacmag CCCP. O6pazoBanue CHI'.

CraHoBJIeHHE HOBOW poccHiickoil rocymapctBeHHOcTH (¢ 1991- mo HacTosiee Bpems).
JIuGepanbHass KOHLENIHMSA POCCHHUCKHX pedopM: Tepexoa K pBIHKY, (opMupoBaHue
rpa)XIaHCKOro oO0IIecTBa M MpaBoBoro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMUYECKHX
pebopm B Hawame 90-x romoB. Koucrtutymus Poccuiickoit ®enpepanum  1993r.
MesxHannoHanbHble oTHOLIeHHs. [TonuTudyeckue mapTuu U oOIIeCTBEHHBIE ABMKEeHUsS Poccun
Ha COBpEMEHHOM »JTame. Poccuss Ha myT MojepHuM3anuu. Poccus B cuctemMe MHpPOBOM
SKOHOMUKH U MEKIYHAPOIHBIX CBS3EH.

4. O0beM y4eOHOI TUCIUNIHHBI

Bunst paboueii paboTsl B 3a4eTHBIX | B akanem.
eIMHUIIAX Jacax
O0masi TPyA0eMKOCTh JAUCHUILUIMHBI 10 Y4yeOHoMmy | 4 144
ILUIAHY
Konrakthas patdora (KP): 1,3 48
Jlexumu (Jlek) 0,9 32
[Tpaktnueckue 3anstus (I13) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
[TonroToBKa K KOHTPOJIBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMoCTOsITEIbHOE U3YUEHHE TUCIUTINHBI 0,8 30
Bua koHTpoJIs: YIK3aMeH 1 36
Bunet paboueii paboTsl B 3a4eTHbIX | B actp.
€IMHUIAX qacax
O0masi TPyaA0eMKOCTh JMCHMILIMHBI MO Yy4yeOHOMY | 4 108
ILUIAHY
Konraktnas padora (KP): 1,3 36
Jlexuuu (Jlek) 0,9 24
[Tpaktuueckue 3ansatus (I113) 0,4 12




CamocrositesbHas padora (CP): 1,7 45

IToaroToBka K KOHTPOJILHBIM paboTam 0,3 7,5

Pedepar, scce 0,6 15

CaMoCTOsITeIbHOE U3YUCHHE JIUCIUTLTAHBI 0,8 22,5

Bun xkoHTpoJisi: 3k3amMeH 1 27
AHHOTAIIUA

paboyeii mporpaMMbl JUCHHUIJIMHBI
«Du3nyeckan KyJbTypa u ciopt» (b1.5.4)

1. Heap DMCHUIUIMHBI (PU3NYECKOTO BOCHUTAHUS CTYICHTOB COCTOUT B (DOPMUPOBAHHU
MHUPOBO33PEHUS U KYJIbTYPHl JUYHOCTH, TPAKJAHCKOM MO3MIIMU, HPABCTBEHHBIX KA4eCTB,
YyBCTBa OTBETCTBEHHOCTH, CAMOCTOSTEIIPHOCTH B TMPHHATUM PEIICHUH, CHOCOOHOCTH
HCIIOJIb30BaTh pa3HooOpa3Hbie (opMbl (U3UYECKON KYNbTYpbl, CIOpTa W TypuUsMa AJs
COXpaHEHHS U YKPEIUIEHUS CBOETO 37I0POBbS U 3[0POBbS CBOMX OJM3KHUX B IMOBCEIHEBHOM
KHU3HU U TPOPECCUOHATBHOMN JeITeIbHOCTH.

2. B pe3yabTare m3yuyeHMsl AMCLUUIUIMHBI OOyyarolUiics MO mHporpamme OakajaBpuaTa
JIOTKEH:

Obnaoams cnepyromumu o0mekyasTypabiME (OK) KoMIeTeHIUAMU:
— CIMOCOOHOCTH K caMOOpraHu3aluu U camoobpasosanuio (OK-7);
— cnocoOHOCTh UCIIOIB30BATH METOBI U CPEACTBA (PH3MUECKON KYIBTYPHI sl 00ECTICYeHUS

MOJTHOIIEHHO# connanbHO# 1 mpodeccnonansHoi nesirenproctu (OK-8).

3name:

HAy4YHO-TIPAKTUYECKHE OCHOBBI (PU3MUYECKOM KYIbTYPHI U CIOPTA;
COLIMAJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3UYECKOM KYIbTYPHI U CIIOPTA;
BIIUSTHUE O3I0POBUTEIBHBIX CHCTEM (DU3NUECKOTO BOCIUTAHMS Ha YKPEIUICHHUE 3/10POBbS,
npodunakTuky npodeccuoHaIbHbIX 3a00I€BaHUI U BPEAHBIX IPUBBIYEK;
CTIIOCOOBI KOHTPOJISI M OLIEHKU (PU3UUECKOTO PA3BUTHS U PU3UIECKOM MOATOTOBICHHOCTH;
MpaBWwja U CHOCOObI IJIAHUPOBAHUS WHIAMBUAYAIbHBIX 3aHATUN pa3IMYHOM IeneBoi
HaIlpaBJIEHHOCTH;
UCTOPUIO (U3UYECKON KyIbTYpbl M CIOpPTa, UMETh MPEACTaBIEHHE O 3HAUYUMBIX
CHOPTUBHBIX COOBITHUSAX HE TOJBKO CBOEW CTPaHbI, HO U MUPOBOTO YPOBHSI; Ba)KHEWUIINE
JOCTHKEHUS B 00JI1aCTH CIIOPTa;
cioptuBHble Tpaguiuu MXTHU-PXTY wum. .. MenaeneeBa, MOMHUTh O MOJBHUIax
CIIOPTCMEHOB B ro/ibl Benukoit oreuecTBeHHOM BOMHBI 1941-1945 rT.
Ymemy:
CaMOCTOSITENIbHO 3aHUMAThCSI PU3NYECKON KYIbTYPOH U CIIOPTOM;
OCYIIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma U coOIIoAaTh npaBuia
TUTHEHbI U TEXHUKH 0€30I1aCHOCTH;
OCYILECTBIISAITh TBOPUECKOE COTPYJHHUYECTBO B KOJUIEKTUBHBIX (oOpMax 3aHATHH
¢u3nuecKoil KyIbTypoil U CIIOPTOM.

Braoemy:

CpPEeICTBAMH M METOJaMH YKPEIUICHUS HHIWBUIYaJbHOTO 30POBBS, (PU3UUIECKOTO
CaMOCOBEPILICHCTBOBAHUS;
JOJDKHBIM ~ YpOBHEM  (PU3MYECKOW  TMOATOTOBIICHHOCTH,  HEOOXOAWMBIM ISt
KaueCTBEHHOTO YCBOCHHUS MpOo(ecCHOHANBHBIX yMEHHNM W HaBBIKOB B IMpoIecce
00y4eHus1 B By3€, U1 00eCredeHus MOJTHOLICHHON COIMaIbHOM M MpodecCHoHaIbHOM
JESTENIbHOCTH MOCJIe OKOHYAHUSI y4eOHOTO 3aBeICHUSI.

1. Kparkoe conepkanue 1y CUUNJINHBI

Paznenanl IMCHUNIMHBI M BUABI 3aHATHH

Mony Ha3anne monyns Bcero Yacos
b

Jlex MII3 |IIIPIT | KP

1.

[Tpenmer «®Pusnyeckas KynbTypa u 18 2 6 9 1




criopt». Mctopuss ®KuC

2 OCHOBBI 3/10pOBOTO 00pa3a >KU3HU 18 2 6 9 1
(302K)

3 Buonornyeckne ocCHOBBI (PU3NUECKOM 18 2 6 9 1
KyJbTYPHI ¥ COPTA

4 [TpodeccnonanbHO-TIpUKIaHAS 18 2 6 9 1
du3nyeckas KyapTypa U CriopT

Bcero yacos 72 8 24 36 4

Kaxkabiii MoayJib IporpaMMbl HMeeT CTPYKTYPY:
- JIEKIIUY WIA TEOPETUYECKUH Pa3Lell;
- IPAKTUYECKUHA pPa3feN, COCTOMT H3: METOAUKO-TIpakThuueckux 3aHatui (MII3) u ydeGHO-
TPEHUPOBOYHBIX 3aHATUH (IpodecCHOHATBHO-TIPUKIIaIHAs (u3nuecKas moaroroska, [1I1MPII);
- KOHTpOobHBIN paznen (KP).

Teoperuueckuii pazaena GopMuUpyeT CUCTEMY HAyYHO-TIPAKTUYECKUX U CIICLUAIBHBIX
3HaHUW, HEOOXOMUMBIX [UIsi TIOHMMaHUs TMPUPOAHBIX M  COLHUAIBHBIX  IPOIECCOB
(byHKIMOHUPOBAHUS (PU3UUECKON KYIbTYphl O0OIIECTBAa M JIUYHOCTH, YMEHHS UX aJallTHBHOTO
TBOPUECKOTO HCIOJB30BaHUS Ui JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  Pa3BUTHS;
CaMOCOBEPLLIEHCTBOBaHMSI, OPraHU3alliy 310pOBOTr0 00pa3a *KHU3HU MIPHU BBIIOJIHEHUN YY€OHOH,
npoeccrnoHaNbHON U COLIMOKYIBTYPHOH €ATEIbHOCTH.

MeTtoauko-npakTHYecKue 3aHATHS [IPEAYCMATPUBAIOT OCBOEHUE OCHOBHBIX METO/IOB
1 cnoco00oB GopMUPOBaHUS yUEOHBIX, TPO(DHECCUOHATBLHBIX U KU3HEHHBIX YMEHUI U HaBBIKOB
CpeacTBaMu (U3UYECKOM KYJIbTYPHI U CIOPTA.

Ha MeToanko-npakTHYeCKUX 3aHATUSIX YAEISAETCS BHUMAHUE:

- OCHOBHBIM Mp00JIeMaM CIIOPTUBHOW TPEHUPOBKH;

- BIUSHUIO (QU3NYECKUX YIpaKHEHUH Ha ¢(opMupoBaHHE NPOPECCHOHANBHBIX KAayeCTB
OyAyIIero CrenuaIncTa U JIMYHOCTH 3aHUMAFOIIETOCS;

- BO3JICHCTBHUIO CPEICTB (PU3NYECKOTO BOCITUTAHUS HA OCHOBHBIE (PU3HOIOTHYECKUE CUCTEMBI U
3BEHbS ONOPHO-/IBUTaTENILHOTO annapaTa 3aHUMAaroIIerocs;

- BONpOCaM MpPOBEJCHHUS COPEBHOBAHMM (TpaBMila COPEBHOBaHMM, CHCTEMa pPO3BITPHILIEH,
ompeeneHue nodeauTesneit, 000pyI0BaHNe U UHBEHTAPh).

IIpodeccnonanbHO-NPUKIAAHAS NOATOTOBKA TNPOBOJUTCA C YydYeToM Oynyuien
npodeccnoHaNbHOM 1eATEIbHOCTH CTY/IEHTA.

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  Oa3uUPYHOTCS Ha I[IMPOKOM  HCIOJIb30BAHUHU
TEOPETUYECKUX 3HAHUNH M METOJWYECKUX YMEHHM, Ha MPUMEHEHUH Pa3HOOOpPAa3HBIX CPEACTB
¢u3nyeckoil  KyJabTypbl, CHOPTUBHOM M  MNpOo(hecCHOHAIBHO-TIPUKIAAHON  (U3NYECKOI
MOATOTOBKU CTYJIEHTOB.

KonTpoabublii pasgen. Kpurepuem ycnemHoOCTH OCBOGHHS Y4eOHOTo Mmarepuania
SIBJIIETCS OLIEHKA TPEIO/aBaTeNsl, YUUTHIBAIOIIASL pecyispHOCIb noceujenus 0053amenbHblX
yuebHbIX 3aHAMUL, 3HAHUM TEOPEeTHYECKOro pasjena NporpaMMbl M BBIIOJIHEHUE
YCTAaHOBJICHHBIX Ha JAaHHBI CEMECTp KOHTPOJIbHBIX TECTOB 0Omel Qusnueckod wu
TEOPETUYECKON MOArOTOBKH ISl OTAEIBHBIX TPYII Pa3INYHON CIIOPTUBHOW HAIpPaBIEHHOCTH.
KP BXOIWT B MpaKTHUYECKHUE 3aHATHS.

4. O6beM y4eOHOM TUCIHUTIIUHBI:

B B I VI
Bunager paboueii paboTsl 3aYETHBIX | aKaJeM. | CEMECTpP | CEMECTP
eIMHUIIAX | Yacax
OO6masi Tpy10eMKOCTh THCIIHIIIHHBI 110 2,0 72 1,0 3.en. | 1,0 3.en.
Y4eOHOMY IJIaHy 36 yac. | 36 uac.
KonraktHas pa6ora (KP): 2,0 72 36 36
Jlexruu (JIek) 0,6 8 4 4
KontponbHblii pa3zaen, BXOOUT B 0,4 4 2 2




aynutopHsie 3ausaTus (KP)
CamocrosiTesibHas padora (CP): 1,0 60 30 30
Pedepar 0,5 30 15 15
[TpakTudeckoe 3aganue 0,5 30 15 15
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3auer 3auer 3auer
B B I VI
Busr paboueii paboThI 3a4ETHBIX | ACTPOHOM. | CEMECTp | CeMecTp
SAMHUIIAX Jacax
OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 2,0 54 1,0 1,0
y4eOHOMY IIaHy 3.el. 3.el.
27 yac. | 27 4gac.
KonraktHas pa6ora (KP): 2,0 o4 27 27
Jlexumu (Jlek) 0,6 6 3 3
KontponbHblii pa3aen, BXOIUT B 0,4 2 1 1
aymutopHbie 3anatus (KP)
CamocrosiTtesbHas padora (CP): 1,0 46 23 23
Pedepar 0,5 23 12 11
[IpakTrueckoe 3agaHune 0,5 23 11 12
Buj koHTpoOJISi: 3a4eT / IK3aMeH 3auer 3ayer | 3auer
AHHOTAIUA

paboueii IPOrpaMMbl TUCIHHILTHHbI
«Maremaruka» (B1.B.5)

1. leab AUCHMIIMHBI — IBIsIETCS (POPMUPOBAHHE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHATHUH, UCIOIB3YEMBIX JUISl IOCTPOEHUS BAKHEHIIMX MaTeMaTHUECKUX MOJIesIeH, U
YMEHHS UCTIOJIb30BaTh MaTEMATUIECKHE METOBI JUIsl OIIMCAHUS PA3IMYHBIX MTPOIECCOB.

2. B pe3yabTarte H3y4eHHs JUCHMILIMHBI 00y4al0IMiics M0 NporpaMMe 0akajaBpuara

JAOJIZKEH:

Obnaoams crnenyromumu obmienpodeccruonanbHbiMu (OITK) koMmnereHusIMu:

— CITIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX

JAUCIHUILTHH B mpodeccuonanbHoi aesirensHoctd (OITK-1).
3uams.

— OCHOBBI  TU(HEepeHIINaTIBLHOIO U HHTETPAIbHOT0 HCUUCIeHUs, A} depeHnanbHbIX

YPaBHEHUH;

— MaTeMaTU4eCcKHe TEOPUU U METO]Ibl, JIeXKAI[e B OCHOBE MOCTPOEHUS MaTEMaTUYECKUX

MOJIENEH;

— OCHOBBI TPUMEHEHHSI MAaTEMAaTHUYECKUX MOJIEeel U METOJIOB.

Ymems:

— BBIOMpATh MaTEeMaTUYECKNUE METO/Ibl, IPUTOAHbIE JUIs PELIeHNs] KOHKPETHON 3a1a4H;

WCTIOJIH30BATh MATEMAaTHYECKHIE MTOHATHS, METOJIBI U MOJICIIH TSI OTIMCAHMSI PA3IMIHBIX

MPOIIECCOB;

— BBISIBJISITH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, JIS)KAIINEe B OCHOBE KOHKPETHBIX

MIPOIIECCOB;

WCTIOJIh30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKON 00paOOTKHU JaHHBIX;

MPUMEHATh MaTEMAaTUYECKUE 3HAHHSI HA MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (pyH/IaMEHTAJIbHBIX MaTEMAaTHYECKUX TEOPUIl U HABBIKAMHU HCIIOIb30BAHMS

MaTeMaTHYECKOTO anmnapara;

— METOJIaMH CTaTHUCTUYECKOi 00paboTKH HH(pOPMAIIHH.

3.KpaTkoe conep:kaHue TUCHUATIHHBI:

I.BBeHeHI/Ie. HpC}IMGT 1 MCTOJbI MAaTCMATHUKH. Omnucanue OCHOBHBIX Pas3aciioB Kypca. HpaBI/IJ'Ia n

TpeOOBaHUs NP U3YyUEHUH Kypca.



2. D1eMeHThI aJIredpsbl.

YucnoBbie MHOXKECTBA, KOMILIEKCHbIE uncia. Onpenenurenu Il u I mopsaakoB. BekTopsi:
OCHOBHBIC TIOHSTHS, CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHHUS BEKTOPOB.
AHanutuyeckas reoMeTpusi: mpsiMasi Ha miockoctu, kpusble Il mopsaka. Matpuubl: neiicTBus
HaJ MaTpUIlaMU, IPUBEJICHHUE K CTyIIeHYaToMy BUy U BUAy [ aycca. Panr matpuniel. OOparHas
Marpunia. Teopema Kponekepa-Kanemnu. Pemenune cucteM JIHHEHHBIX anreOpanvecKux
ypaBHeHuil. CoOCTBEeHHBIC YKclia U BEKTOphl. KBagpaTudHbie GOpMBL.

3. ®yukuus oxHoi nepemenHoi. [lpenen pynknun. HempepbiBHOCTH QyHKIUM.
Oynkuus. CrniocoOsl 3amanus ¢ynkuuu. [Ipenen ¢ynkmum B Touke. OIHOCTOPOHHUE
npenensl. [lpenenst Ha OeckoHeuHocTH. beckoneuno mManbie 1 6eckOHEUHO OoJblue (GYHKIIHNH,
UX CBOMCTBa M B3auMHas cBs3b. CBoiicTBa mpezaenoB. [lepBbiii W BTOpoOil 3aMeuaTelnbHBIC
npeaensl. HenpepbIBHOCT, (YHKIMM B TOYKe M Ha mpoMexyTrke. CBoWcTBa (GyHKIIHH,
HEMPEPBIBHBIX HAa OTpe3kax. Touku pa3pbiBa GYHKIIMU U UX KJIACCHU(DUKAIIHS.

4. IuddepenunanbHoe ucuucjieHne PyHKIMN OHOM NepeMeHHOI.

[Ipou3BonHas (QyHKIUHM, €€ TeoOMEeTpUYecKud M MexaHuueckuil cmbica. IlpaBuia
maddepennmpoBanusi. Tabmuma OCHOBHBIX MNPOU3BOAHBIX. Juddepennman ¢yHKIMHA, €ro
IPUMEHEHUsT K TNPUOIMKEHHBIM  BbIUUCIEHUSAM. VIHBapuaHTHOCTH (OpMBI  IIEpBOTO
mudpdepennmana. IlpousBogHas cioxHoi ¢yHkuu. Juddepenmmupyemocts QyHKIHH:
OIlpeJieJIeHue, TEOpeMbl O CBI3M AU(PPEepeHIUPYEeMOCTH C HENpPEpBIBHOCTBIO U C
CYIIECTBOBAaHMEM NPOM3BONHONW. OCHOBHBIE Teopembl aAu(QepeHInanbHOTO NCUUCICHHUS:
Pomns, Jlarpamxka, Komm. IlpaBunmo Jlomwurans  (pacKpbITHE — HEOIPEACIICHHOCTEH).
[Ipon3BonHble BBICHIMX MNOPSAKOB. JlokanbHbI sKkcTpemMyM ¢(yHkuuu. Heobxonumele u
JOCTaTOYHbIE yCJOBUS 3KCTpemyMa. [IpaBuiio uccnenoBanusi GyHKIHMHM HAa MOHOTOHHOCTh U
skcTpeMyM. [Ipu3HaKy BBITYKIOCTH U BOrHyTocTH GyHKuuu. Toukm neperunda. Heo6xoanmoe
U JIOCTaTOYHOE YCJIOBUS neperuda. ACUMOTOTHI (YHKLMHU, UX BHJBI U CIIOCOOBI HAXOXKIECHUS.
O6mas cxema uccieoBaHus QyHKIMM, TOCTPOEHUE X I'padUKOB.

5. MaTerpajbHoe ucuncjaeHue QyHKIMU OAHOM NepeMeHHOM.

IlepBooOpaznas ¢yHkuua. HeonpeneneHHblil uHTerpanm M ero cpoicTBa. Tabnuma
OCHOBHBIX MHTETpajioB. MeToAbl HHTEIPUPOBAHUA: HEIOCPEACTBEHHOE WHTETPUPOBAHME,
UHTETPUPOBAHUE  IIOACTAHOBKOM, HWHTETPUPOBAHME IO  4YacTsAM. [IHTerpupoBaHue
paloOHaIBHBIX Ipo0eii. WNHuTterpupoBanue HEKOTOPBIX UPpalMOHATIbHBIX U
TPUTOHOMETpUYECKHX (YHKIMHA. OnpeneneHHbI HHTErpaj, €ro reoMeTpUYeCKHl CMBICI.
CgoiictBa ompezaenenHoro unrerpaina. ®opmyna Herotona-Jleitonuna. Teopema o cpennem
3HAUEHUHU. 3aMEHA NEPEMEHHON M MHTETPUPOBAHHUE II0 YACTSIM B OIPENEICHHOM HHTETpalIe.
[IpuiioxxeHus onpene’aeHHOro HHTerpaila K BHIYUCISHUIO MIomaaen miockux guryp. [Honstue
HECOOCTBEHHBIX MHTETPAJIOB: OMpeAEICHNs, CBOUCTBA, METOAbI BBIYMCICHHUS.

2 CEMECTP
1. JuddepenumanbHoe ucuncieHne (PyHKIUN HECKOJIBKUX MlepeMeHHbIX. JJIeMeHThI
TEOPHH IOJIs.

OyHKIMM BYX U Oojiee NEpEMEHHBIX: ONpejeieHue, o0JacTb ompeaeseHus, 001acTh
M3MEHEHHUs, TeoMeTpHuYecKas MHTepIperauus, JUHUM ypoBHs. Ilpenen ¢yHKIMM B TOUKe.
YacTHble TpoM3BOJHBIE (HAa mMpuMepe (YHKUMHU ABYX NepeMeHHBIX). [uddepeHunpyemoctsb
(yHKIIMM HECKOJIbKUX TMepeMeHHbIX. [locTaTounsie ycnoBus muddepeniupyemoctu. [lomnas
npousBosaHas. [IpousBonnas cnoxuoil ¢pynkuuu. [Homueii nuddepennman. MHBapuaHTHOCTD
nonmHoro  nmuddepeHnuana.  AHaTUTHYECKUA  TPU3HAK  mojHOTO  auddepeHiuana.
HuddepenurpoBanne (QyHKIUM OAHOH M JIBYX NEpEMEHHBIX, 3aJaHHON HesBHO. YacTHbIE
MIPOU3BOJIHBIE W TOJHbIE Aud@epeHnansl BBICHIMX MNOPAAKOB. TeopeMa O paBEHCTBE
CMELIaHHBIX MPOU3BOAHBIX (U1 (QYHKIUHM JBYX MEpeMeHHbIX). JIOKalbHbIE AKCTPEMYMBI
(GYHKIUHU IBYX MEPEMEHHBIX: HEOOXOAUMOE U JOCTaTOUHOE YCIOBHUS SKCTpeMyMa. Y CIIOBHBIN
SKCTpeMyM (MeToa MHOXuTenel Jlarpanxka). HanOomnplnee n HauMeHblee 3HaYeHUE (yHKIUH



B 3aMKHYTOH obOnactu. OCHOBHbIE MOHATHS Teopuu mois. CkanspHoe none. [loBepxHOCTH H
JMHUM ypoBHs. [Ipon3BonHas mo HampaBieHHIO. [ palMeHT CKAJISIPHOTO MOJISI K €r0 CBOWCTBA.
Bekropnoe none. Jluseprenius noss. Potop noms. Cesizb MeXay rpaiU€HTOM U MPOU3BOHOM
10 HAIIPABJICHUIO.

2. KpaTHble HHTerpaJbl.
JIBOWMHOM MHTErpai: onpeiesieHUe, TECOMETPUUYECKHUI CMBICT, CBOMCTBA. BhIunciieHne JBOMHOTO
HMHTETpajla B JICKApPTOBOM M MOJIApHOW cucTeMax kKoopauHat Muterpan Ilyaccona. TpoitHo#
WHTETpAJl: ONpENEJICHUE, TIEeOMETPUYECKUH CMBICI, CBOMICTBA. BpIunciieHHEe TPOMHOIO
nHTerpana. [Ipuioxenus JBOMHOIO U TPOMHOTO UHTETPAJIOB.

3. KpuBoJinHeiiHbIEe ¥ IOBEPXHOCTHBIE HHTErPAaJibl.
KpuBonuHelHHbI HHTETPAJ [0 KOOpAMHATAM: ONpe/eIeHNe, CBOMCTBA, BhIuucieHne. Pabora B
cuwinoBoM mnosie. @opmyna I'puna. KpuBonumHelHble WHTErpajipl, HE 3aBUCAILIKAE OT IYTH
uHTerpupoBanus. IloTeHunanbHas GyHKIMA, MOTEHIHATbHOE ToJie. [IoHATHE TOBEPXHOCTHOTO
nnrerpana. [lotok BekTopa depe3 noBepxHOCThb. Teopema I'aycca-Octporpaackoro. @opmyna
Crokca.

3 CEMECTP

1. IuddepenunanbHble ypaBHeHHUS EPBOro MOPAIKA.
HuddepeHunanbible  ypaBHEHUS: TOPSAOK, pEIIeHHWEe, TeopemMa CYIIECTBOBAHUS H
€IMHCTBEHHOCTH pelieHus. 3anaya Komm. YpaBHeHMs ¢ pa3lessitOIIUMUCA NEPEMEHHBIMH.
Opnopoansie muddepeHnnansubie ypaBHeHus. JluHeinble auddepeHransuble ypaBHEHUS
MIEPBOTO MOPAIKA. Y PaBHEHUS B MONHBIX auddepeniuanax. MHTerpupyrommii MHOXXUATEI.
2. Muddepennnanbabie ypaBHEHHS BTOPOTO U N-TO MOPSIKA.

Juddeperunanbaple  ypaBHEHUS BTOPOrO MOPSJKA, JOMYCKAlOIME MOHWKEHHE IOpsIKa.
Jluneitapie quddepeHnrnanbHble YpaBHCHHUS BTOpOro nopsiaka. CpolicTBa pemreHuid. JInaeiHas
He3aBUCUMOCTh  (pyHKimil. Onpenenutens Bponckoro. CrpykTypa o0Liero pemeHus
nuHelHoro auddepeHnnanbHbIe ypaBHEHUsT BTOPOTO mopsiaka. PyHAaMeHTadbHas cCUCTeMa
pemenuii. JIuHeilHble onHOpoAHBIE AM(QepeHnanbHble ypaBHEHHUsS BTOPOro MOpsIKa ¢
MOCTOSIHHBIMM K03(pUIIMeHTaMu: OCTpoeHue oduero pemeHus. Meron Dinepa. Jlunelinble
HEOJHOPOAHbIE JU(QepeHnaIbHble ypaBHEHHs BTOPOro TMOpsAKa C IMOCTOSHHBIMHU
kod(purmentamu. OOIIEe W YaCTHOE pEIIEHUS HEOJHOPOIHBIX ypaBHeHUU. JIMHEITHBIE
muddepeHManbHbIEe ypaBHEHUs N-TO MOpsAKa: CBOWCTBA PELICHHWH, TEOPEMBI O CTPYKTYype
o01Iero pemeHus, MeTo/l Bapraly NocTossHHBIX. JInHelHble nuddepeHnanbable ypaBHEHUS
N-TO MOpsAJKa C MOCTOSIHHBIMU KO3 PULIMeHTaMU. AJITOPUTM ITOCTPOEHUS OOIIETO peIeHHS.

3. Cucrtembl 1uddepeHuINATbHBIX YPABHEHH.

Cuctembl auddepeHInanbHbIX ypaBHEHMH IEpPBOrO MOpsAIKa: OOIIMe TOHATHSA, Teopema
CYLUIECTBOBAaHMSI W €IMHCTBEHHOCTH  obmiero  pemeHus. CucreMbl — JTMHEWHBIX
muddepeHIMaIbHbIX YPaBHEHUI MEPBOTo MOpsAKa: WHTETPUPOBAHUE METOAOM HCKIHOYEHUS.
Cucremsbl nmuHENHBIX AU PepeHnanbHbIX YpaBHEHUM MEPBOrO MOpSAIKa: CBOMCTBA pELICHUH,
TEOPEMBI O CTPYKTYpe OOIIEro pelIeHus, METO/ BapHalluy MOCTOSHHBIX. CHCTEMbI JTMHEHHBIX
OJTHOPOJHBIX UM  HEOJHOPOJAHBIX Ju(p(epeHINaTbHbIX YpPaBHEHHH C  TOCTOSHHBIMU
KodppUIUEHTaMU. DJIeMEHTHl TEOpUU YCTOWYMBOCTH. MeETOAbl YHCICHHOTO pEeLICHHUs
g depeHINaTbHBIX YpaBHEHHI.

4. Yucnosble U pyHKIMOHAIBHBIC PSAIbI.

UYucnoBsle psAAbl: OCHOBHBIE MOHSATHS, CBOMCTBA CXOASIIUXCS PSIIOB, HEOOXOIUMBIN MPU3HAK
cxoquMoctu. ['apMmonmyeckuit paxn. Psansr  Qupuxne. IIpusHaku cpaBHEHUs psAIOB €
noJIokuTeabHbIMU uiieHamu. [Ipusnak [lanam6Gepa. MHTerpanbHblil U paguKaibHBINA MPU3HAKU
Komm. 3nakouepenytomuecss paasl: npusHak JleliOHuna. 3HaKonepeMeHHbIE psAIbl: MOHATHS
aOCONIOTHOW M YCJIOBHOM CXOIMMOCTH, NpHU3HAK aOCOJIOTHOM CXOAMMOCTH, CBOWMCTBa
aOCOJIIOTHO U YCIIOBHO CXOJISIIMXCS PSJIOB.

OYHKIMOHAIbHBIE PANIbI: OCHOBHBIE MOHSATHS, 00JACThb CXOAMMOCTH. CTENEHHbBIE PSAJBIL:
panuyc, uHTEpBaJ, oOnacTe cxoaumocTu. CBoiicTBa cremeHHBIX psioB. Psuer Teitnopa u



MakopeHa: CBOMCTBa, YCIOBHE CXOIMMOCTH psAga K HCXOAHOH (YyHKIMHM, OCHOBHBIE
pasznoxxeHusi. Pa3noxxenue GhyHKIMH B psii MakiiopeHa ¢ TTOMOIIBIO OCHOBHBIX PA3JIOKEHUH.
I'maBHOe 3HayeHue (yHKIMM. DKBUBAIEHTHbIC (yHKUuU. llpumenenue psmo Teinopa u
MaxiopeHa 17151 BBIYUCIICHHUS [IPENIETIOB.
Hcnons3oBaHne MaTeMaTU4eCKUX METOJOB B IIPAKTUYECKOHN JEATEIBHOCTH.

4.00beM yueOHOH TUCUMILTHHBI:

pado4eil MporpaMmMal JUCHHUILIMHBI

«HMupopmartuka» (b1.5.6)

Bcero 1 cemectp 2 cemecTp 3 cemecTp
Briibl yuaeOHON paboThI 3ad. en./ 3ad. ej./ 3ad. ej./ 3ad. en./
aK.Jac aK.Jac aK.Jac aK.Jac
OOIas TPy I0EMKOCTh JTUCIUATUIAHBI
O Ry 15/540 5/180 41144 6/216
[1aHy
IAyTUTOPHBIC 3aHSATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Ulekruu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[IpakTHyeckue sanstus (I13)2,65/96 0,88/32 0,88/32 0,88/32
CamocrosrtenbHas pabora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
. DK3aMCH- 3aver DK3aMEeH-
Bug  KoHTpous: k3ameH/3auer  [2/72 1/36 1/36
Bcero 1 cemectp 2 cemecTp 3 cemecTp
Bribl yuaeOHON pabOTHI 3ad. ef./ 3au. ef./ 3au. en./ 3au. en./
acTp.Jac acTp.yac acTp.uac acTp.uac
OOIas TPy TI0EMKOCTh JTUCIUTUIAHBI
Oy IO 15/405 5/135 41105 6/162
IaHy
AyIUTOPHBIC 3AHSITHS: 5,3/143,1 1,77/47.8 1,77/47.8 1,77/47.8
Ulexrum (JIek) 2,65/71,55 0,88/23,76  [0,88/23,76 0,88/23,76
[TpakTHyeckue saustus (I13)2,65/71,55 0,88/23,76  |0,88/23,76 0,88/23,76
CamocrosrenbHas padora (CP): 7,7/207,9 2,23/60,2 2,23/60,2 3,24/87,48
) DK3aMCH- 3auer OK3aMEeH-
Bun  koHTpoJs: dk3aMen/3auer  |2/54 177 127
AHHOTAIUA

1. Heap aucnMNIMHBI — (OPMUPOBAHUE Y CTYIEHTOB CHUCTEMbl OCHOBHBIX MOHSTHIA,
WCIOJIb3YEMBIX JJISi TIOCTPOEHUSI BaXKHEMIIMX MaTeMaTHYeCKUX MOJIeNei, U yMEeHUus
HCII0JIb30BaTh MaTEMATUUECKUE METOBI JJIs1 OMIMCAHMSI PA3JIMYHBIX ITPOLIECCOB.

2. B pesyabrare
O0akajiaBpuaTa J10JI/KeH:

U3y4YeHUs

AUCHUITIIMHBI

o0yuaromuiics

mo

nporpamme

Obnadams cnenyrouumu oodmenpodeccnonanbHbiME (OITK) xommeTeHusIMIY:

—  BJaJileHHe MOHUMAaHHUS CYIIHOCTH U 3HaYeHHUs MH(OPMAIUK B Pa3BUTHUHU COBPEMEHHOTO
o0IIecTBE, OCO3HAHHS OMACHOCTH W Yrpo3bl, BO3HHUKAIOMIMX B OSTOM IIpOIIecCe,
CHOCOOHOCTBIO COOMIOZATh OCHOBHBIE TPeOOBaHUS MH(OPMAIIMOHHON 0€301MacHOCTH, B
TOM YHCJIC 3alIUThI TocynapcTBenHon TaiHbl (OITK-4);




— BJIaJICHHE OCHOBHBIMHU METOJIAaMH, CIIOCOOAMHU U CPENICTBAMM MOIYYEHUS, XpaHECHHS,
nepepaboTku WHPOPMAIMK, UMETh HaBBIKH PAaOOThI ¢ KOMIBIOTEPOM KaK CPEICTBOM
ynpasienus uapopmarueii (OITK-5);
3namo:

— cBoiicTBa HH(pOPMAIUH, CIOCOOBI €€ XpaHeHHs] U 00pabOTKH;

— CTPYKTYpY, IPHUHLIUIIBI pa0OThl U OCHOBHbIE BO3MOKHOCTH DBM,;

— TONOJIOTHIO U aPXUTEKTYPY BBIYHMCIUTEIBHBIX CETEH;

— INPUHLUIBI aApecalvy M0JIb30BaTeel, KOMIIBIOTEPOB U PECYpCoB B ceTu MHTepHeT;

— pasznnyatk U pacmudpossiBaTh [P — agpec, ToMeHHOE UMsI KOMIIBIOTEPA;

— CTPYKTYpY, IPHUHLIUIIBI paOOTHI U OCHOBHBIE BO3MOKHOCTH DBM,;

— OCHOBHBIE THIIBI AJITOPUTMOB, S3bIKH IPOTPAMMUPOBAHMS;

— CTaHJapTHBIC MPOTrPaMMHBIE 00ECTIEUCHHUsI CBOEH MPO(ECCHOHATBHOMN NeATEIHLHOCTH;

— QITOPUTMBI PELICHUS HEIIMHEWHBIX YPaBHECHUH;

— aJNrOpUTMbI OJJHOMEPHOW ONTUMMU3ALMH.

Ymemo:

— [mMcaTh U OTJIAXXMBATh IporpaMMel Ha VBA 1o pa3zpaboTaHHBIM aaropuTMaM;

— IPUMEHATH METOBI MATEMATUYECKON CTATUCTUKHU AJIs PELLICHUSI KOHKPETHBIX 3a/1a4;

— UCHOJb30BaTh MAKEThl MPHUKIAIHBIX MPOrpaMM HpU JalbHeHIIeM OOydyeHUH W
IIPAKTUYECKON NEATEIbHOCTH.

Braoemy:

— HaBBIKAMU CAaMOCTOATEIBHOIO PpEUICHHWs 3aJad Ha KOMIBIOTEPE, BKJIIOYAIOIINE
MOCTAHOBKY 33724, pa3padOTKy aJrOpUTMa U OLEHKY ero 3P(GEeKTUBHOCTH METOIAMH
MaTeMaTHYeCKOM CTAaTUCTUKY JIIsl 00pabOTKH SKCIEPUMEHTA;

— METO/IaMHU peajiu3allii aITOPUTMOB Ha KOMIIBIOTEpAX.

3. Kparkoe conep:kanue TMCHUTLIMHBI:

3.1. ApxurekTypa KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® UCTOpPUS DPAa3BUTUS BBIUHUCIUTENBHOM TEXHUKH U IEPCOHAIBHBIX KOMIIBIOTEPOB.
Kpatkas uctopust pa3BUTHs BBIYUCIUTEIbHON TEXHUKH U MEpCOHANBHBIX KoMIbioTepoB (I1K).
Beruncnurensnas MammbHa @on-Heiimana u mammba Teropunra. Paszpabotku HopOepra
Bunepa;

eapxurekrypa IIK, anmaparnsie cpencrsa IIK. Mcnonb3yemsle CHUCTEMBI CUUCIIEHUS,
3JIEMEHThl MaTeMaThdeckoil soruku. OOmee mnpencrasieHne o [IK u uxX BO3MOXKHOCTSX.
OyuknnonansHas cxema IIK, MaructpanbHO-MOnynbHbIM npuHIUD noctpoenus IIK.
Amnmnaparssie cpenctsa [IK: Mukpomponeccop, onepaTuBHas M KA1 IaMsATh, BHEIIHSAS NaMsITh,
IIMHBI aJipeca, KOMaHJ U JaHHBIX, TAKTOBBIA reHeparop. [IpuHIUI OTKPBITOM apXUTEKTYpPHI:
CHUCTeMHasl IMHa, pa3psaHocTb. llepudepuitnbie yctpoiictBa IIK: knaBuarypa, Mbllb,
MOHUTOpP, HpuHTEp U Ap. OCOOEHHOCTH MPEACTABIEHUS JaHHBIX Ha MAalIMHHOM YPOBHE.
[IpeumymiectBa  nu¢poBoro  mpejacTaBieHUs  MHGOpPMAaLUMU  Mepel  aHAJIOTOBBIM
MIPE/ICTaBJICHUEM: BBICOKOE KAuyeCTBO 3allUCH U OTOOpa)xkeHHs HHQPOpMAalMH, HPOCTOTa U
HA/IeKHOCTh JTyONMpoBaHUs (KomupoBaHMs) MH(popmanuu Oe3 morepu kadectBa. CHUCTEMBI
CUMCIeHHs (JecsITUYHasi, IBOMYHAsI, BOCbMEpUYHas, IIIeCTHA[aTepuyHasi), IpaBuja rnepeBoaa
U3 OJIHOM CHUCTEMBI B APYryl0. DIEMEHThl MaTEeMaTU4YeCKOM JIOTMKH: MOHATHUSA (hopManbHOM
JIOTUKH, OCHOBHBIE JIOTHUECKHE ONepaluu U GopMyJibl, JIoruyeckrue ocHOBbI padboTsl 1K

® KOMIIBIOTEPHBIE CETH: TOIOJOTUHU CETEH, MX XapaKTepuCTUKH. KoMmbproTepHasl ceTb -
COBOKYITHOCTh KOMIBIOTEPOB U Pa3IMYHBIX YCTPOUCTB, 00ECIEUUBAIONINX WH(POPMAIMOHHBIH
OoOMEH MEXJy KOMIIbIOTepaMH B CETH 0e3 HCMOJIb30BaHUS KaKUX-THOO NPOMEKYTOUHBIX
HocuTened nHdopmaru. Tonosoruu cetel: 3Be3/1Hasi, IIMHHASA, KoJblieBasd. CeTH 3aKphITOro
THUIIA: JIOKAJbHBIE U pacIipe/ieJIeHHbIE CeTH, KOpHopaTuBHbIEe ceTH. [IporpaMMHO-TeXHUYECKOE
obecrieyeHue: ajaanTep, KOTOPBIM ympaBiseTcs CHEUUaNbHOM MporpaMMol japaiiBepoM;
OlepalioOHHas CHCTEMa, YIPABISAIOLIAs KOMIBIOTEPOM, MPEIOCTABISIONIUM PECYPCHI;
MIPOTOKOJIBI - OCOOBIE SI3BIKH, Ha KOTOPBIX OOMEHUBAIOTCS MH(POpPMalLMeil KOMIBIOTEPHI B CETH



(TCP, TCP/IP, UDP). I'nobanbsHbie cetu pasiauuHoro macmiraba (WAN —Wide Area Net, MS
Network wu Internet). Bosmoxxnoctu cetu HWHTepHer. OnekrpoHHas mourta. JlocTtym k
uHpopMaMOHHBIM pecypcaMm. Cuctema TenexoH(epeHUnid. Apecanus W MPOTOKOIBI B
Hutepner;

® MyJIbTHME/IMA — TUATIOTOBAsE KOMIIBIOTEPHAs CUCTEMA, 00ecIeunBarolias CHHTE3 TEKCTa,
rpaduky, 3ByKa, peud U BHUJICO. Y CTpOiicTBa MylnbTUMeaua. TpeOoBaHUS K MYJIbTUMEIUHHBIM
CpeAcTBaM KOMIBIOTEPOB. PacimpenHbie BO3MOXKHOCTH 00pabOTKH, MpeoOpa3oBaHus, CHHTE3a
uHpopmanuy (KOMIBIOTEpHas aHUMaNMs, Moaudukauus H300paKeHUH, TpexMepHas
rpaduka). MynpTuMeauiiHpie porpaMMel. [IporpaMMbl penakTHpOBaHMs, MOHTaXa 3BYyKa H
Buaeo. Buneo-penakropsl, Momyiau creud(ddeKToB, MOHTaXHbIE CTYAHH. DJIEKTPOHHBIE
npe3eHTamu (OCHOBHBIE BO3MOxHOcTH MS PowerPoint), stamel co3maHus mpe3eHTaIUH,
CTPYKTYypa Npe3eHTaluil 1 0COOEHHOCTH PabOThI C PEJAKTOPOM.

3.2. [IporpammHoOe obecrnieueHue:

® CTPYKTYpa OIEPalMOHHBIX CHCTEM, MaKeThl MpuKIaaubix mporpamm, Microsoft Office.
Knaccudpukanus mnporpaMMmHbiX cpeactB. CHUCTEMHOE U MPHUKIAJHOE MPOTPAMMHOE
obecneuenue [IK. O630p omeparmonnbix cucreM (OC). IIpuniunsr co3manus u cocrtaB OC:
anpo, untepdeiic, npaiiepel. Kparkas xapakrepuctuka WINDOWS, monynbHBIN npuHIUT
noctpoerus. Cpena WINDOWS: okna, ux s1meMeHTHI, paboTa B MHOTOOKOHHOM DEXHME.
Pabora ¢ oObektamu WINDOWS. Spasiku u pabora ¢ Humu. Ilamku: co3gaHme,
NEPEMMEHOBAHNE; KOMMPOBAHUE W TIEpeMEUICHHE OOBEKTOB (TMAlOK M SIPIBIKOB), yJalleHHE
oowekToB. Kopsnna u ee Hasnadenue. Hactpoitku WINDOWS: nata u Bpems, HacTpoiika
MBIIIK, 3KpaHa. DJIeMeHThl TexHuueckoro ceppuca [IK: ycraHOoBKa onepaniOHHOW CHUCTEMBI,
CO3/1aHHM€ MHAWBHIYaJTbHON OMEPAllMOHHON Cpeabl MOIb30BaTelNs, MOJAEPKKa LEI0CTHOCTU
nHpOpMAINY, PACHIMPEHHE W MOJCpHH3AIMS KOH(UTYpaluu anmapaTHBIX W MPOTPAMMHBIX
CpEICTB

e TexcroBelii penaktop WORD, pemakTopbl MaTeMaTHYeCKUX M XUMHUYECKUX (HOpMyII.
OCHOBBI HWCHOJB30BAHUSI TPOTpaMM OOIIEr0 Ha3zHA4YeHUs (KpaTKuii 0030p) Ha mpuMepax
TeKCTOBOro penaktopa WORD, penakTopoB MaTeMaTH4eCKMX W XUMHYECKHX (opmyi.
Ocobennoctu tekctoBoro peaakropa WORD. Beoa u penaktupoBanue tekcra. KonupoBanue
U TepeMelnieHne o0beKToB, pabora ¢ Tabnaumamu. Beibop Bupma, pasmepa mpudra,
dbopmaTtupoBanre cuMBOJIOB W aO3aneB. KommpoBanume Qopmara. OcoOEHHOCTH CO3/aHUSA
CCbUIOK, oraBieHuid. Co3gaHue JOKYMEHTOB pa3iMyHbIX (GopM  (CTaHZApTHBIX H
HeCTaHIApPTHHIX). lcmonp30BaHMe pemakTopa MaTeMaTHYeCKUX (OpPMYIT B TEKCTOBBIX
JIOKyMeHTax. Penmaktop Xxumudeckux (opMmys, Ha3HauYeHHME M OCOOCHHOCTH paboTHI.
Konmposanne xumuaeckux (opMyi B TEKCTOBBIE IOKYMEHTHI.

e Cucrema ympasienus 6azamu naHHeix ACCESS: coznanue nons3oBatenbckux CYB/,
¢dopmupoBaHue 3ampocoB, oT4eToB U ¢opM. HMHpopmanumonHsle cucrteMbl. CHCTEMBI
yIpaBiieHUs] OaHKaMu U 06a3aMu JaHHBIX. PensiuonHas Mojens AaHHbIX. CTPyKTypa 3aIucH,
MeTOABI AocTyna K uHpopmanuu. OOMeH naHHbIMH ¢ npyrumu npuioxenusma WINDOWS:
TEKCTOBBIMU PEIAKTOpaMH M DJIEKTPOHHBIMH Tabiunamu. PensiimoHHas 0asza  JaHHBIX
ACCESS. I'maBHO€ OKHO, MEHIO KOMaH/, TaHeJlb HTHCTPYMEHTOB. Co3/1aHne U OTKpPBITHE 0a3bl
TaHHBIX. BBOJ W pemakTHpOBaHWE NAHHBIX B PEKUME TAOMHUIBI M PEXHME KOHCTPYKTOpA.
dopMupoBaHUE 3arpocoB. 3ampochl MPOCTbIE M MHOTOTAOIUYHBIE, 3alPOCHl C YCIOBHUSIMH.
Cozmanne otueToB U Gopm. TexHomorus peanusanuu npocrermux 3anad cpeactsamu CYB]]
ACCESS.

e Pemienne BBIMMCIMTENBHBIX 3a7ad ¢ ucnoiib3oBanneM EXCEL: obpaborka Ttabimir,
nocTpoeHue TpaduKoOB M AMArpaMM, BBIYUCICHHE MATPUYHBIX BbIpakeHUl. HasHaueHue
anekTpoHHBIX Tabmu (MS EXCEL). Ocobennoctu TtabmmuHoro mporeccopa EXCEL wu
WCIOJIb30BaHUE €T0 JUIS PelleHUs HHPOPMAIIMOHHBIX ¥ WHKEHEPHBIX 3a7au. TeXHHKa paboThI
¢ EXCEL. Oxkno EXCEL. AGcontoTHas ¥ OTHOCUTENbHAs ajpecaius. BeineneHue sueek,
nepeMenieHne mno pabodemy mucry. Pacuer mno ¢dopmynam. Komuposanue Qopmyi.



[Toctpoenne rpaduxos. Pacuer GpyHKIMOHATBHBIX 3aBUCUMOCTEH U MOCTPOEHUE TpaPrUecKuX
n300pakeHU ¢ ucrnonb3oBaHueM cranaapTHeix (yHkiuidi EXCEL w macrepa dyHkimii.
[TocTpoeHne MOBEPXHOCTEH C HMCHOJIB30BAHMEM MacTepa auarpamMm. Paborta ¢ Tabmuuamm.
dopmarupoBanue, opopmiienue Tadaui. YuciaoBble U Nojab30BaTenbekue Gopmarel. CBOIHBIC
tabmunbl. Iloctpoenue aumarpamm. Pa3pa®oTka u peanusanusi NpOCTEHMIIUX alTOPUTMOB C
ucrnonb3oBanueM Bo3MmoxHocTelh EXCEL (HaxoxmeHne MakCMMalbHOTO (MUHHUMAIIBHOTO)
JJIEeMEHTa BEKTOpa M MATPHIIbl, HAXO0XJICHHE CYMMbl JJIEMEHTOB BEKTOpa U MaTpPHIIbI,
BBIUMCIIEHUE MAaTPUYHBIX BBIPAKECHUH ).

3.3. AIropuT™Mbl 1 OCHOBBI IPOIPaMMHUPOBAHUS:

e AJITOPUTMBI, TUIBI anropuT™MoB. [loHsTHE anropuT™a u ero cBoiictBa. CriocoObI 3aUcH
aIropuTMOB. MOIYJIBHBIN NPUHIUI IOCTPOSHUS aITOPUTMOB U IIPOrPaMM.

e XapaKTEepUCTUKH S3bIKOB MporpaMMmupoBanusi. OCHOBHbBIE CTPYKTYpPbl U HPHHIIMIIBI
CTPYKTYpPHOT'O IpOorpaMMupoBaHMsi uiuntoctpanus. CTpyKTypHOE INpOrpaMMHpPOBAHHUE, €ro
ocobenHocTH. TexHONOrus OOBEKTHO-OPUEHTHPOBAHHOTO TPOTPAMMHUPOBAHHS;, CBOWCTBA
SI3BIKOB: HACJIEIOBAHHUE, MHKATICYISAIUS, MONMUMOpdu3M. [ToHATHS S3BIKOB: KJIaCChl U OOBEKTHI.
OBomonuss W KiIaccuuKamus  SI3BIKOB  IporpammupoBaHusi. [loHATHS — TpaHCIAIWy,
KOMITWISIIUKM, WHTEPIPETallud, HUX pa3nuyus. ba3oBble alropuTMUYECKHUE KOHCTPYKIIMH
(cmemoBaHue, BETBICHUE, MOBTOPEHUE), MPUMEPHI UX peanu3anui. OCHOBHbIE KOHCTPYKIIMH
SI3BIKOB TIPOTPAMMHUPOBAHHS. SI3BIKM IPOTPaMMHUPOBAHUS BEICOKOTO YPOBHSI.

¢ BorunicnuTenbHbIE aJrOPUTMBI U IIPOrpaMMHBIE peanu3anuu Ha VBA ans oOpaboTku
unpopmanuu [Ipouecc pemenus 3agau Ha KomnbioTepax. [IporpammupoBanue Ha si3bike VBA:
OCHOBHBIE OIIEPATOPHI SA3bIKA, POLEYphl U GYyHKIUHU. PazpaboTka u peanuzanus NpocTenmx
aIropuT™MOB 00paboTku uHpOpManuu (peuieHre 3aaad ¢ OAHOMEPHBIM M MHOTOMEPHBIM
o0beMoM uH(popManuu). YWCIeHHBIE METOIbl aHAIM3a OJHOTO HETUHEWHOTO YpaBHEHHS:
MOMCK KOpHEH, pelIeHne 3a/1a4i OJHOMEPHOU ONTUMU3AIMU (HAXO0XKICHUE TOYEK MaKCUMyMa
¥ MUHUMYMa QYHKIUHU). METOBI CTATUCTHYECKOW 00pabOTKH Pe3yIbTaTOB H3MEPEHHUI OTHOM
BEJIMYMHBI: BBIYUCIEHHE TOYEYHBIX (CPEAHEro, AMCIEPCUH, CTAaHAApPTa) U HHTEPBAIBHBIX
OIICHOK CIIy4YalHOW BEJIMYHMHBI.

3.4. 3ammra nHGOpPMaLUH:

ANTOPUTMBI 3alTUTH HHPOPMALIMK: METO/IBI 3AIIUTHI, KOMIIBIOTEPHBIE BUPYCHI 1 OOphOa
c HuMmu. [loHsATHE O€30macHOCTH KOMIBIOTEPHOM WHGOpMalMu: HaJIeKHOCTh KOMIIBIOTEpA,
COXpaHHOCTh JAaHHBIX, 3allUTa OT BHECCHHWS H3MEHEHWI HEYNOJHOMOUYEHHBIMH JIHIIAMH,
COXpaHEHME TalHbl TMEPENUCKU B DIEKTPOHHOM ceTH. MeToJbl peain3aluu  3alIUThI
uHpOpMAIMK: TIPOTPaMMHBIE, almapaTHBIE, OpPraHW3alMOHHBIC. VICTOpHS BO3HHUKHOBEHUS
BUPYCOB M aHTUBUPYCOB. CrIOCOOBI 3apakeHus, 3alIUThl U 00pbOBI ¢ BUpycamu. OcoOeHHOCTH
paboThl aJITOPUTMOB BHPYCOB: PE3UJIEHTHOCTh, MOJIUMOP(UUYHOCTH W caMoIIu(poBaHUE.
KomnbroTepHsie BUpYCHI, UX cnenuduka u aHtTuBupycHsle nporpammsl (Kacnepckuii, Dr. Web,
Avast, AVG). Cnoco6sl mmuppoBanus U nepenayd WHGOpMAIMU Ha JajJbHUE PACCTOSHHS.
OTKpBITHIN U 3aKpHITHIN KTt0uH mudpoBanus. Jlepparmenranus qucka.

4. O0bem yueOHOU TUCUMILIUHBI:

Bunet yueGHoit paboTh B 3auetHBIX B akanem.
eIMHHIIAX yacax
Oo6masi TpPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 1,3 48
JlaGopatopubie 3ansTus (JIad) 1,3 48
CamocrositeabHas padora (CP): 1,7 60
PacuetHo-Tpaduueckue padboThl 0,6 20
Pedepar 0,3 10
Jlpyrue BUIbI CaMOCTOSTENBHON pabOThI 0,8 30
Buj koHTpOJISA: 3a4eT/IK3aMeH 3auer




Bunsl yaeOHOM paboThI B 3aueTHbIX B actpon.

eIMHUIIAX qacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3,0 81
AY/JAUTOPHBIE 3aHATHSI: 1,3 36
Jlaboparopusie 3ansaTus (J1ad) 1,3 36
CamocrositesibHas padora (CP): 1,7 45
PacuetHo-Tpaduueckue padboTh 0,6 15
Pedepar 0,3 7,5
Jpyrue BUIbI CaMOCTOSITEILHON pabOThI 0,8 225
Buj koHTpOJIS: 3a4eT/IK3aMeH 3auer

AHHOTAIUA
padoueii mporpaMMbl JUCUUILIMHBI
«®usuka» (b1.B.7)

1. Heab aMCcHMIIMHBI — NPUOOpPETEHHE CTYJIEHTAMHU 3HAHUI 110 OCHOBHBIM pa3jeiiam

(I)I/ISI/IKI/I U YMCHHIO IPUMCHSATH UX B APYI'UX €CTCCTBCHHOHAYYHbIX JUCHHUIIIINHAX.

2. B pesyabTrare u3yYeHUs] JUCHMIUVIMHBI oO0ydamlouuiics M0 mporpamMme

0aKkaJlaBpUAaTAa J0JIKEeH !
Obnaoams cnenyromumu obmenpodeccuonansabivu (OITK) n mpodeccnonansHbIME
(ITK) xoMmIeTeHIHsIMHU:
CHOCOOHOCTBI0O ¥ TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI (U3UKHA B
npodeccronanproi aesteapbroctu (OITK-1);
TOTOBHOCTh HCIIOJIb30BaTh 3HAHHMS O COBPEMEHHOW (pU3MuecKold KapTHHE MHpa,
POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH BEIECTBA JUISI IOHUMAHHUS
OKpYy’Karomiero Mupa u sisnenuii npupoast (OITK-2),
CHOCOOHOCTBIO TUIAHUPOBATH U TMPOBOIUTH (PH3MUECKUE SKCIIEPUMEHTHI, IPOBOIHUTH
00pabOTKy WX pe3yabTaTOB W OIICHWBATh NOTPEIIHOCTH, BBIIBUTATH THIIOTE3Bl U
yCTaHABIMBATh rpaHullbl ux npumeneHus ([1K-16);
TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (M3WYECKHX TEOPUH ISl pelIeHUi
BO3HUKAIOIIMX (PU3MUECKUX 3a/ad, CaMOCTOSITEIbHOTO MNPUOOPETeHUs (PU3NYECKUX
3HAaHUH, 11 TOHUMAHUS NPUHIUIOB pabOThl MPUOOPOB M YCTPOMCTB, B TOM YHUCIIE
BBIXOJISIINX 32 PEJIEibl KOMIIETEHTHOCTH KOHKpeTHOro Harmpasienus (I1K-19).
3namu:
¢u3nyecKkue OCHOBBI MEXaHWKH, (U3MKK KojeOaHUN U BOJH, D3JEKTPUYECTBA U
MarHeTu3Ma, dSJEKTPOJAWHAMHKH, CTATUCTUYECKOH (U3MKH ¥ TepMOTUHAMUKH,
KBAHTOBOM (PM3UKHY;
CMBICHT (YHIAMEHTAIbHBIX (U3NYECKUX 3aKOHOB, TNPHUHIMIIOB M IOCTYJIATOB; WX
(GOpPMYITHPOBKH U TPAHUIIBI TPUMEHUMOCTH;
CBSI3b IIMPOKOTO Kpyra (pU3MUECKUX SBICHUH C (yHIaMEHTAJIbHBIMU MPUHIMIIAMHU U
3aKOHaMH (PU3HKH;
OCHOBHBIE METOJIBI PEIICHHUS 33]1a4 110 OMUCAHUIO (PU3NIECKHX SIBICHUI,
METO/1bI 00pabOTKH Pe3yabTaTOB (PU3UUECKOT0 SKCIEPUMEHTA.
Ymemo:
NPUMEHSTh TEOPETUIECKHE 3HAHUS U DKCTIEPIMEHTAIBHBIE METO/IBI HCCIICOBAHUS TIPU
peleHny TpoecCHOHATIbHBIX 3a/1ay;
MIPOBOJIUTH PACUYETHI, OCYIIECTBIIATH aHAJN3 ¥ HA OCHOBE ATOTO JIeIaTh 00OCHOBAHHBIC
BBIBOJIbI;
aHAJTM3UPOBATH PE3YIbTATHI HAOIIOJCHUN M SKCIIEPUMEHTOB C TPUMEHEHHEM OCHOBHBIX
3aKOHOB U TPUHIUIIOB (PU3UKY;
OTIPENIeNATh XapakTep PU3NUECKUX MPOIIECCOB IO KOMIUIEKCY IKCIIEPUMEHTATFHON
UH(OPMALIMHU TPH TIOMOIIX T'padrKOB, TaOIMIl U ypaBHEHUI;



—  TPeICTaBIATh 00paOOTAHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHUECKYIO0 HH(POPMAIIHIO B
YCTHOHM M MUCBMEHHOW (pOpMe, B TOM YHCIIE C HCIOIb30BAaHHEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHA.

Bnademy:
— HaBBIKaMH pabOTHI ¢ MIMPOKUM KPYroM (PU3UYECKUX MPUOOPOB U 00OPYIOBAHHS;
— HaBbIKaMH 00O0CHOBAHUS CBOMX CYX/IEHHI M BEIOOpa METO/1a HCCIICIOBAHNS;

3. KpaTkoe copepxaHue JUCLUILIAHBIL:
Cemectp 2
Beenenue
[Ipenmer ¢usuku. Meronsl (DU3MYECKOTO HUCCICIOBAHMSA: OIBIT, TMIIOTE3a, IKCIEPUMEHT,
Teopusl.
1. ®uznueckue OCHOBBI MEXAHUKHU

IIpenver xuHematuku. Ilepememenue, CKOpocTb, YycKkopeHue. KuHeMaTnueckue
XapaKTepUCTUKU BpaIIaTE€IbHOrO JABM)KEHHA. 3akoHbl HprloToHa. 3akOoH BCEMHPHOIO
TArOoTeHUs. JIBM)KEHUE Tejla IEPEMEHHOM Macchl. 3aKOH BCEMHUPHOIO TATOTEHMS. [[BrkeHue
Tejna MEepEeMEHHON Macchl. YpaBHeHuss Memepckoro. @opmyna I{nonkosckoro. Ympyruid u
HEyNpyruy ynaapsl mapoB. MOMEHT HMHEpLUUMM MaTepUaIbHOW TOYKM M TBEPAOrO TeJa.
Kunemaruka rapMoHmyeckux kosieOanuil. J(uddepeHnmanbHoe ypaBHEHHE TapMOHHUYECKHX
konebanui. [loHATHE O 3aTyXawoIUX M BBIHYKICHHBIX KojeOaHMsIX. BoyiHOBoe IBMXKEHHE.
BonHbl npoAobHEBIE U TIOTIEPEYHBIE.
2. OcHOBBI MOJIEKYJISIPHOM (DU3UKH

DJeMeHTHl TePMOJIMHAMUKH U (pr3mueckold KuHeTHKH. MneansHblil Ta3. Pacnpenenenue
bonpiiMana u ero oOmiedu3nveckuid cMmbici. PeanbHblil ra3. YpaBHeHue Ban-nep-Baannbca.
Tepmonunamudeckuit MeTon B (u3uke. PaBHOBecHBIE cocTosiHUA. Hawanma TepMoJaMHAMUKH.
[{ukisl. DHTpOIUS U €€ CTaTUCTHUYECKOe TOoJKoBaHUE. SIBneHue nepenoca. Auddysus. 3akon
®duxka. TeronpoBoaHoCcTh. 3akoH Pypre. BHyTpeHHee Tpenue (BI3KocTh). 3akoH HpioToHa.
3. DneKTpocTaTHKa U MOCTOSHHBIN 2JIEKTPUUECKUN TOK

3akon Kymnona. Teopema Octporpaackoro-I'aycca. Jlumonb. JludnekTpuku B
NEKTPOCTATUYECKOM II0JIE.
Cemectp 3
1. DnexTpoMarseTusm

3akon Awmmepa. 3akoH buo-Caapa-Jlamaca. Cuna Jlopenna. MarsHeTuku.
OneKTpOMarHuTHas HHAYKIMs. Y paBHeHHEe MakcBera.
2. OnTuka

Wntepdepentust BonH. Audpakius BonH. [lonspuzauus BoaH. TeroBoe u3inydeHHe.
3akon Kupxroda. I'unoresa [1nanka. KBanTtoBoe 00bSICHEHHE TEILUIOBOTO M3TyueHUs. DPheKT
Komnrona. Snepnas monens aroma. [loctynatsl bopa. ATom Bogopoaa no bopy.
3. DnemMeHThl KBaHTOBOM (pU3UKHU

I'unore3a ne bpouna. BomnnoBoe ypasHenue IllpenuHrepa i cTalMOHapHBIX
cocrostHuil. OnbIiTel HTepHa-I'epnaxa. Muorosnekrponssiii atoM. I dext 3eemana. [Tpunnmn
ITaynmu. KBaHTOBBIE CcTaTHCTHUeCKHE pacnpeneneHus bose-OiHmreliHa u depmu-npaxa.
®oHonbl. 3akoHbl Jlebas u DifHIITeliHA. XapaKTepUCTUKU Apa: 3apsi, Macca, SHEPTusl CBS3U
HYKJIOHOB. fnepHble peakuuu. DyHIaMEHTAJIbHBIE B3aUMOJEHCTBUS M OCHOBHBIE KJIACCBHI
3JIEMEHTAPHBIX YACTHII.

4.00beM y4eOHOI TUCIUNJIHHBI:

Bcero 2 cemecTp |3 cemecTp
Buzpl yuebHoi pagoTni 3a4. e/ 3a4. e/ 3a4. e/
aK.yac aK.gyac aK.4yac
Oo0masi Tpy10eMKOCTh AUCHHILJIMHBI 110 Y4e0HOMY IIAHY 10/360 4,0/144 6,0/216
AyIMTOpPHBIE 3AHSATHS: 3,6/128 1,35/48 2,25/80
Jlexuuu (Jlek) 1,35/48 0,45/16 0,90/32




Jlaboparopubie 3ansiTus (J1ab) 0,9/32 0,45/16 0,45/16
[Ipaxtrueckue 3anatus (113) 1.35/48 045/16 0.90/32
CamocrosiTeibHas padora (CP): 4.4/160 1.65/60 2 75/100
Bun xoHTpoJsi: 3a4eT/3IK3aMeH 2/79 IK3aMeH IK3aMeH
1/36 1/36
Bcero 2 cemecTp |3 cemecTp
Buztp1 yuebHoi pagorni 3a4. ej1./ 3a4. e/ 3a4. e/
acTp.yac aK.yac aK.yac
O011asi TPYA0eMKOCTh JUCHHUIIJIHHBI 110 Y4eOHOMY IJIaHY 10/270 4,0/144 6,0/216
AYANMTOpHBIE 3AHATHS: 3,6/97,2 1,35/48 2,25/80
Jexuun (JIex) 1,35/36,45 | 0,45/12,15 | 0,90/24,3
JlabopatopHbie 3ansTH (JTab) 0,9/24,3 0,45/12,15 |0,45/12,15
Mpaxiaeckne sansrus (13) 1353645 | 045/12,15 | 0,90/24,3
Camocrosreapuan pagora (CP): 4411276 | 1,65/4455 |2,75/74,25
Bun xoHTpoOJsi: 3a4eT/3K3aMeH 2/54 JK3aMeH | JK3aMeH
1/27 1/27

AHHOTALIUA

padoueii MporpaMMbl JUCHUNJIMHBI

«O0mas u Heoprannyeckas xumusn» (b1.5.8)

1. Heap QucUMIVIMHBI — NPHOOpPETEHUE 3HAHUN M KOMIIETEHLUH, ()OPMHUPOBAHHE COBPEMEHHBIX
MPEICTaBICHUI B 00IaCTH TEOPETHUECKIX OCHOB XUMHUH U XUMUH 3JICMEHTOB.

2.

B pe3yabTraTte M3yyeHMs AUCHMILIMHBI 00y4alolIWiicsi MO mporpaMMe OakajaBpuara

JOJIKeH:

Obnadams cnenyrouumu oomenpodeccnonanbHbiMu (OITK) kommeTeHIusIMHU:
CHOCOOHOCTBIO U TOTOBHOCTHIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIMIUTUH B ipodeccuonanbHoii aesitensHocty (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHUM BEILECTBA, MPHUPOAEC XMUMHUYECKOMN
CBA3M B pPAa3jMuYHBIX KJlacCaX XHWMUYECKUX COCAMHEHMH JJIs MOHMMAHUS CBOWCTB
MaTEpUaIoB U MEXaHNW3Ma XMMHYECKHX IPOLECCOB, NMPOTEKAIIIMX B OKPYKAIOLIEM
mupe (OITK-3).

3namo:

AJIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYJI;

OCHOBBI TEOPHH XUMUYECKOM CBSI3U B COEAMHEHUSX Pa3HbIX THIIOB, CTPOEHUE BELIECTBA
B KOHJCHCUPOBAaHHOM COCTOSIHHH;

OCHOBHBIE 3aKOHOMEPHOCTU TMPOTEKAHUS XMMHUYECKHUX IMPOLECCOB M XapaKTEPUCTUKH
PaBHOBECHOI'O COCTOSIHUS;

METO/Ibl ONHMCAaHUS XUMUYECKHMX PABHOBECUN B PACTBOpAX 3JEKTPOJIUTOB, CTPOCHUE U
CBOICTBAa KOOPIMHALMOHHBIX COEINHEHUN;

XUMHYECKHE CBOMCTBA 3JIEMEHTOB PA3IUYHBIX T'PYHI MEPUOAUYECKON CHCTEMbI U HUX
BaYKHEHUIITNX COCAUHCHMIL,

Ymemo:

BBIMIOJHATh OCHOBHBIE XHWMHUYECKHE OIEpaliy, ONpeNeisTh TepMOJNHAMUYECKHE
XapaKTepUCTUKU XUMUYECKUX peaKlUi U paBHOBECHbIE KOHIIEHTPALIUU BEIIECTB;
UCIIOJIb30BaTh OCHOBHBIE XMMMUYECKHE 3aKOHBI, TEPMOAMHAMMUYECKUE CIIPAaBOYHBIE
JTAHHBIE JUIs PeLIeHUs TpoecCHOHaNbHbIX 3a/ay;



— TMPOTHO3UPOBATH BIMSHUE PA3TUYHBIX ()AaKTOPOB HA PABHOBECHE B XUMHYECKHX
peakumsx;

Bnaoemy:

— TEOPETUYECKHUMHM METOJaMHU OIHMCAHMS CBOMCTB IPOCTBIX M CIIOXKHBIX BEIIECTB HA
OCHOBE 3JIEKTPOHHOI'O CTPOEHHUSI MX aTOMOB U IOJIOKEHUS B MEPUOJNYECKON CHUCTEME
XUMUYECKHUX AJIEMEHTOB;

— OKCIEpUMEHTAIbHBIMU METOJAMH ONpPENEICHUS] HEKOTOPhIX (PU3MKO-XUMUYECKUX
CBOMCTB HEOPraHUYECKUX COCAMHEHUM.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI:

CrpoeHue aTOMOB U NIEPUOJANYECKUI 3aKOH.

BonHOBBIE CBOMCTBA MaTepHalbHBIX OOBEKTOB. YpaBHeHue jnae bpoitna. CooTHomeHue
HeonpeneneHnocteir ['eiizenOepra. IloHsTHe O KBaHTOBOM MEXaHUKE W ypaBHEHUH
[Ipenunrepa.

CoBpemennas ¢GopMyIupoBKa MEpUOANYECKOro 3akoHa. [lepuonnyeckas cucrema u ee CBs3b
CO CTpPOEHHWEM aTOMOB. 3allOJIHEHUE OJJICKTPOHHBIX CJIO€B M 000JOYEeK AaTOMOB B
nepuoanuecko cucreme aemeHToB .M. MenneneeBa. Crenenu okucieHus. Baxueiiue
OKHCJIUTEIM U BOCCTAHOBUTENU. BaxkHelIe CXeMbl IPEBPAIlCHHS BEIIECTB B OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMSIX.

XuMUYECKas CBSI3b U CTPOCHUE MOJIEKYI.

KoBasieHTHast cBsI3b, OCHOBHbBIE TOJIOKEHUSI METOJIa BaJIEHTHBIX CBsA3ell. PaccMmorpenue cxem
MepEKPhIBAaHUS AaTOMHBIX OpOHWTale mnpu 0O0pa3oBaHUU CBsi3eld B MoJiekyidax. OCHOBHbBIE
MOJIOKEHUS MeTofa MoJekynsapHeix opOutaneir (MO JIKAO). OOmwme cBeaeHus o
KOMIUIEKCHBIX COEAMHEHUSAX, WX CTPOCHHE. MEXMOJEKYIsIpHasT ¥ BHYTPUMOJEKYISIpHAS
BOZOpOJHAs CBs3b. VOHHas CBsA3b Kak MpeneibHBbIA ciydyail KoBajieHTHOW cBsizu. OOriue
MPEJCTABICHUS O MEXMOJIEKYISIPHOM B3aUMOJECHCTBUU: OPUEHTALIMOHHOE, WHIYKIIMOHHOE,
JTUCIIEPCUOHHOE B3aUMOCHCTBUSI.

DHepreTUka peakifii 1 XMuMUYECKOe PaBHOBECHE.

[TonsiTHE O XMMHYECKOM TEpPMOAMHAMUKE, TEPMOJAUHAMUYECKUE (YHKIIUU COCTOSHHUS
(xapakTepuctudyeckue (GyHKIMH). XHUMHUYECKOE€ paBHOBecue. VICTMHHOE U Kaxyleecs
paBHOBecHs. KOHCTaHTa XMMHUYECKOTO PaBHOBECHUSI. DIIEKTPOXUMUYECKUE MPOLIECCHI, TTOHATHE
00 2JIEKTPOAHBIX MOTEHIIMANaX. DJIEKTPOABIKYIIAS CHJIa OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¥ KpUTEpUil CaMOIIPOU3BOIBHOTO MPOTEKAHUSI POLECCOB.

PaBHOBecus B pacTBopax
[Iporueccel, conpoBokaatoiue 00pa3oBaHUE KHUIKHUX UCTUHHBIX PACTBOPOB HEITEKTPOIUTOB H
AJEKTPOJIUTOB.  ACCOIIMUPOBAHHBIE W  HEACCOLMUPOBAHHBIE  ANEKTPOJUTHL.  CTemneHb
nucconuanuu. Koncranra quccouunanuu. PaBHoBecHe B CUCTEME, COCTOAILEH U3 HACBIILIEHHOTO
pacTBOpa MajoOpacTBOPUMOIO DJIEKTPOJIMTA W €ro KpUCTAUIOB. PaBHOBecMe B pacTBOpax
KOMILUIEKCHBIX coeuHeHul. PaBHOBecue auccoruanuu BOJbl, HOHHOE NMPOU3BEICHUE BOABI U
€ro 3aBUCUMOCTb OT Temmneparypsl. [llkana pH. I'maponus conen.

CKopocCTh peakluii U KaTalus.

[TonstTue o xuMuueckoll KuHeTHKe. OJIHOCTAIWIHBIE M CIOXKHBIE pEaKUUH. 3aKOH
nerctBytomux macc. Koncranta ckopoctu peakuuu. MoJIeKyasipHOCTh M MOPSAOK PEaAKIUU.
3aBUCUMOCTh CKOPOCTH PEAKIMH OT TeMIEPaTyphl; SHTAIBIUS AKTHBAI[MU. | OMOTEHHBIH M
TeTEPOreHHBIN KaTaaus3.

XuMHs S- U P- 3JIE€MEHTOB.BOOpOA-TIEPBBINA 3JEMEHT MEPUOJAUYECKON CHCTEMBI, €r0
JIBOMCTBEHHOE MOJIOXKEHUE. DneMeHThl 1 - 2 u 13 - 18 rpynn nepuoauyeckoi CHUCTEMBI.
3aKOHOMEPHOCTH B HW3MEHEHWW DIIGKTPOHHBIX KOH(HTypamwii, BEITWYHUH PaTAYCOB,
AIEKTPOOTPULATENLHOCTY M HEPTUM MOHM3ALUU aTOMOB. TUNWYHBIE CTENEHH OKHUCIICHHS.
XWUMUYECKUE CBOMCTBA TMPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B CTPOCHHMM M CBOWCTBAX
OCHOBHBIX TUIIOB coeluHeHU. [IpupoiHbIe coeTMHEeHNUs], TOTy4YEeHEe U TPUMEHEHHE.

Xumus d- u f- anemMeHTOB.



OnemeHThl 3-12 rpynn NepUOAMYECKOM CUCTEMBI. 3aKOHOMEPHOCTH B HM3MEHEHUH
SHEPIMM MOHM3ALUU, XaPaKTEPHBIX
CTENEHEN OKUCIIEHUsI, KOOPJUHAIIMOHHBIX YHce aToMOB. [IpupoHbie coelMHEHus, IOayYeHe
U COIOCTaBJlE€HUE (U3UYECKUX M XMMHUYECKMX CBOWCTB NpOCTHIX BemiecTB. CTpoeHue u
CBOMCTBa OCHOBHBIX THIIOB coepinHeHnid. OcobeHHocTH f- ameMeHTOoB.

4.00beM yueOHO# JUCUNIIJIMHBI:

ANEKTPOHHBIX KOH(UTYpaLHid,

BEJIMYMH PpaJNyCOB,

Bcero 1 cemecTp 2 cemMecTp
Bunbl yueOHOM paboThI B3au. | Bakang. | B3au. | Bakag. | B3au. | B akaz.
el yacax el yacax el yacax
OO0wmas Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 12 432 4 252 5 180
IUIAHY
AyIUTOpHbIE 3aHATHS: 4,44 160 2,67 96 1,78 64
Jlexuun (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (I13) 0,89 32 0,89 32
JlabopaTopnsie 3ansartust (J1ad) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 556 200 333 120 299 80
(CP): i) H Hl
CamocrosiTenbHOE U3yUYEeHHE 5 56 200 333 120 299 80
pa3zenoB AUCITUTUIMHBI ' ' '
Bua KoHTpOJISA: 3K3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecTp
Bunet yueGHoi paboThl B 3au. B B 3au. B B3au. | B akan.
en aCTpOH. - aCTpOH. en qacax
' yacax ) yacax '
OO0mas Tpy10eMKOCTh
AUCHUILIMHBI 10 y4eOHOMY 12 324 7 189 5) 135
ILUIAHY
AyIMTOpHBIE 3aHATHS: 444 120 267 721 178 48
Jlexmuu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3anstus (I13) 0.89 24 0.89 24 0
Ha60paT0pHLIe 3aHATUA (Ha6) 1.78 48 0.89 24 0.89 24
CamocrosiTe1bHas padora 5,56 150 3,33 90| 222 60
(CP):
CamMOoCTOSITETbHOE U3YUYECHUE 5,56 150 3,33 90| 2922 60
pa3aeNoB AUCIHUILTUHBI
Bua koHTpoOJs: dIK3aMeH 2 54 1 27 1 27
AHHOTAUA
pado4eii mporpaMmMal JUCHUIJIMHBI
«Opranuveckas xumus» (b1.5.9)
1. ue.]]]) JAUCHUIIIMHBI — HpI/IO6peTeHI/IC CTYACHTaAMHU 3HaHUK O CTPOCHUU OPraHUYCCKUX
CO@ZII/IHCHI/H‘/'I, OCHOBHBIX XHMMHYECKHX CBOMCTBaX pa3iIMYHbIX KJIACCOB OpPraHuvYCCKUux

CO@III/IHCHI/H‘/'I " METOJaX UX MOJYUYCHHA, KaK [IPOMBIINIJICHHBIX, TaK U na60paT0pHHx.



2. B pesyabTaTte u3ydyeHHs AMCHUIIMHBI O0yYalINMiicsi MO0 TNporpaMMe OakajlaBpuaTa
JMOJIZKEH:

Obnadams cnenyromumu oomekyasTypHbiMu (OK) n obmenpodeccuonansabivMu (OI1K)
KOMIIETEHIUSIMHU:

— CIIOCOOHOCTBHIO K CAaMOOpTraHU3aIi U caMooOpaszoBanuio (OK-7),

— CIOCOOHOCTHIO U TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCLUILIHH B podeccnonanbHoi nesitenbroct (OITK-1)

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU (M3UYECKON KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEILECTBA JUIsl IOHUMaHUS
OKpY’Karomiero Mupa u sieHuii mpupozst (OITK-2);

— TOTOBHOCTBIO MHCIIOJIb30BAaTh 3HAHHUSA O CTPOEHUM BEILECTBA, MPUPOAEC XMUMHUECKOMN
CBA3M B pPa3jIMYHBbIX KJIACCaX XHWMUYECKUX COCAMHEHMW JJIs NOHMMAHHS CBOWCTB
MaTepUaloB U MEXaHW3Ma XHMHUYECKHX IPOLECCOB, MPOTEKAIIINX B OKPYXKAIOIIEM
mupe (OIK-3).

3namo:

— TEOPETUYECKUE OCHOBBI CTPOCHHS M CBOWCTB Pa3JIMYHBIX KJIACCOB OPraHMYECKHX
COCIUHCHMIA,

— cmocoObl TONYy4YeHUS] M XHMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB OPTaHMYECKUX
COCJIMHEHM;

— OCHOBHBIE MEXAaHU3MbI IPOTEKAHUS OPIraHUYECKUX PEaKLUil;

Ymems:

— TDOPUMEHATh TEOPETUYECKHE 3HAaHUA [UIl CHUHTE3a OPraHuyYecKHX COEAMHEHUH
Pa3IMYHBIX KJIACCOB;

— aHaJM3UpPOBATh U NPEJCKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COECIMHEHUN;

— COCTaBJIATb CXEMbI CUHTE3a OPTraHUUYECKUX COSAUHEHUH, 3aJaHHOTO CTPOEHUS;

Braoemy:

— OCHOBaMM HOMEHKJIATYphl U KJIacCU(PUKAIIUN OPraHUYECKUX COEIMHEHUM;

— OCHOBHBIMHU TEOPETHMUYECKUMHU NPECTABICHUSIMU B OPraHUYECKON XUMUU;

— HaBbIKaMU 00OCHOBAHHUS PallMOHAIBHBIX CIIOCOOOB MOTYYEHHSI OPraHUYECKUX BEIIECTB.

3. Kparkoe cogepxxanue 1ucUHNIHHBI

HomeHnknarypa opraHM4eckux COe€OUHEHHMH. Teopus XMMHYECKOIO CTPOCHHS W
HacelleHHble  yriaeBoaopoasl (YB). Ilpupona koBaneHTHOM cBsizu. ®opmyinsl Jlbrouca.
®opmanbHbIl 3apsaa. DpdexTsl 3amectuteneil. IlpomexyTouHble COEIMHEHHMS W YacTULIBI
OpraHMYECKUX peakUusax. OHepreTuyeckas JuarpaMma peakuuud. MexaHu3M pPeakiluH.
Crepeonsomepusi, €e BUAbI U 0003HAUCHHUSL.

Anudaruueckue coenuHeHus. HackblmeHHble W HEHachlleHHble YB.  AJjkaHsl,
[MKIIOANIKAHbI, alKeHbI, alKUHBI, MOJHEeHbl (AueHbI). B KaxIoMm Kiacce paccMaTpuBalOTCA
CIIeqyIOIle pa3zieibl: U30MepUs, HOMEHKJIaTypa, (U3MYecKhe M XUMHUYECKHE CBOMCTBA,
CocoObI NOTY4YeHUsI. MeXaHU3Mbl peakiiii. JHepreTuyeckas JuarpaMma peaxkiuil.

Apomatudeckue coeunenud. Teopun apomarnyHoctu. CoenuHeHUs] OEH30IBHOTO psijia.

Nzomepus. Homenknarypa. CrocoObl monydeHHs. XUMHYECKHE CBOMCTBa. BrusHue
3aMecTuTenel B OEH30JIbHOM KOJIbIE Ha HAMpaBJIeHHE U CKOPOCTh peakluil 3JeKTpopUILHOrOo
3aMeIIEHUS.

4. O0beM y4yeOHOMH AUCHHUILINHBI:
4.1. Oynas opma:

B B
Bup yaeOHo# paboTh 3aYETHBIX aKaJeM. yacax
eIUHALIAX
OO0mas TpyA0eMKOCTh TUCIUIIJIHHBI M0 Y4eOHOMY 30 108
ILUIAHY '
AyIUTOPHBIE 3aAHSITHUSI: 1,33 48




Jlexumu (Jlek) 0,45 16
ITpaktuyeckue 3ansatus (I113) 0,88 32
CamocrositesbHas padora (CP): 1,77 60
Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI
Bua koHTpOJIA: 3aUeT / IK3aMeH 3auer ¢
OLICHKOM
B B
Bun yuebHoi paboTbl 3a4ETHBIX aCTPOHOM.
eAMHUIIAX qacax
OO01mast TpyA0eMKOCTh JMCUHUILIHHBI 110 y4eOHOMY 30 81
IVIAHY '
AyIUTOPHbIE 3aHITHSI: 1.33 36
Jlexuuu (Jlek) 0.45 12
[IpaxTuueckue 3ansatus (I113) 0.88 24
CamocrositesbHas padora (CP): 177 45
Jlpyrue BUIbl CaMOCTOSITENBHON paboThI 81
Buj koHTpoJIsi: 3a4eT / IK3aMeH 3aver ¢
OLICHKOH

1.

AHHOTaNUA
pado4eii MporpaMmbl AUCHUNJIMHBI
«®usnueckas xumus» (b1.5.10)

Leab AMCHUIUIMHBI — PACKPHITh CMBICT OCHOBHBIX 3aKOHOB, YIPABISIOUINX XOJIOM
XMMHYECKOIo Ipolecca, MokKa3zaThb OOJacTH NPUIOKEHUS STHUX 3aKOHOB M HAy4YMTh
00y4Yaromerocsi rpaMOTHO TMPUMEHATh MX TPU PEHICHUH KOHKPETHBIX TEOPETUYECKUX H
MPAKTUYECKHX 3a/1a4.

B pesyabrare u3yyeHUs
0akajlaBpHAaTa J0JI/KEH !
Obaaoams crnenyromumu o0mekynsTypHbiMH (OK) u obmenpodeccronansubivu (OITK)

AUCHHUIIIIMHBI Oﬁy‘lﬂlOlllHﬁCﬂ nmo nporpamMmme

KOMIICTCHIIUAMM

CIIOCOOHOCTBIO M T'OTOBHOCTH HCIIOJI30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenbroct (OTTK-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAaHMS O COBPEMEHHOM (HU3MUECKOM KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEILECTBA JUIsl TOHUMAHHUS
OKpyXaromiero Mupa u siiieanit npuposl (OI1K-2);

TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUE O CTPOCHMM BEIIECTBA, NPHUPOAA XMMHUYECKON
CBSA3M B pPa3jMuYHBIX KJlacCaX XHWMHUYECKUX COCAMHEHMH [JIs MOHMMAaHHS CBOWCTB
MaTepUajoB U MEXaHMW3Ma XMMHUYECKHUX IPOILIECCOB, NMPOTEKAIOIIMX B OKPYKAIOLIEM
mupe (OTTK-3).

3uamo:

OCHOBHBIE 3aKOHBl (PU3MYECKONW XUMHH, B3aUMOCBSI3b (DU3MUECKUX U XMMHUYECKUX
XapaKTepUCTHUK IpOIECCa;

IIyTU ONpPENETICHHS BaKHEUILINX XapaKTEPUCTUK XUMHUECKOTO PaBHOBECHSI (KOHCTAHTBI
paBHOBECHsI, PABHOBECHOTO BBIXOJA IMPOAYKTA, CTEIIEHU IPEBpAIIECHUS HCXOAHBIX
BEIIECTB) U BIMSHUS Pa3IUYHbIX (PAKTOPOB HA CMEIIEHNE XUMHUECKOTO PaBHOBECHS;




— YCIIOBUS YyCTaHOBJIICHHS (Da30BBIX pPABHOBECHW B OJHO- W MHOTOKOMITOHEHTHBIX
CHUCTEMax, BO3MOXXHOCTH Ppa3[CIICHUs] CIIOXKHBIX CHCTEM Ha COCTaBIISIOIINE
KOMIIOHCHTEI;

— TEPMOJIWHAMHUYECKOE OIMMCAHWE CBOWCTB HJCAIBHBIX W HEUJCaIbHBIX PaCTBOPOB,
MOAXObI K HAX0XKICHUIO TTAPIIHAIBHBIX MOJIIPHBIX BEJTMYMH KOMIIOHEHTOB pacTBOpa.
Ymems:

— TPUMEHATH TEOPETHYECKUE 3HAHUS MU DKCIEPUMEHTAIBHBIE METOJIbI HCCIICIOBAHMS
(U3UYECKON XUMHH MPH PEIICHUH MPOodeCcCHOHANBHBIX 33]1a4;

— TMPOBOJUTH TEPMOJUHAMUYECKHE PACUEThI, OCYIIECTBIATh aHAIU3 U HAa OCHOBE ITOTO
JleJIaTh 00OCHOBAHHbBIC BEIBOJIBL,

— TpencKa3biBaTh W HAxXOJIUTh ONTHMAJbHBIC YCJIOBHS IIPOBEACHHS XHMHYECKOTO
mporecca ¢ IEJbI0 MOTYyYeHUsT MaKCUMaJIbHO BO3MOYKHOTO BBIXOJIa HMHTEPECYIOMIETO

MPOJIYKTA;
— TMpeACTaBIATh JaHHBbIE J1a00OpaTOPHOTO HccienoBaHMs B Tpaduyeckoil ¢opme U Ha
OCHOBE MOJIY4E€HHBIX 3aBUCHUMOCTEM OTIpEeACTATh COOTBETCTBYIOIIUE

TEPMOJMHAMHYECKUE M KHUHETUYECKHE XapaKTEPUCTUKM XMMHMYECKOH CHUCTEMBI U

XUMHYECKOI0 IIPOLECCa;

— TMPOBOJAUTH AHAJIU3 U KPUTUYECKH OLEHUBATh MOJIYYCHHbIE SKCIEPUMEHTAJIbHbBIE
JaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHBIE BBIBO/IbI HA 0a3€ MPOBEIEHHBIX OMBITOB.
Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJ0B (PU3MUECKON XUMUHU IS PELLICHUS
KOHKPETHBIX HCCIIEI0BATENIbCKUX 3a/1a4;

— HaBBIKAMHU OIPEJETICHUS COCTOSHUS PAaBHOBECUS U CaMOIIPOM3BOJIBHOIO HAIpPaBJICHUS
XUMHYECKOIO IPOLECCa;

— npueMamu 0OpabOTKH MOIyUYEHHBIX ONBITHBIX JAHHBIX /Ul BBISIBICHUS U YCTAHOBIICHHUS
B3aUMOCBSI3€M  MEXAy TEpMOJMHAMUYECKMMM CBOMCTBAaMH U (PU3HYECKUMHU
rapamMeTpaMu MpoLecca;

— 3HaHUSMHM  OCHOBHBIX 3aKOHOB  (M3MyYecKOoM XMMHUU s COJeprKaTelbHOM
MHTEPIPETALNN TEPMOANHAMHUECKUX PACYETOB;

3. Kparkoe cogepxxanue 1ucUHNIHHBI
Xumuueckas TepMOJAMHAMUKa. 1-blif U 2-0if 3aKOHBI TEPMOANHAMUKY, TocTynaT [InaHka.

B3aumocBsi3p TEmoThl, pabOTHl M U3MEHEHUs! BHYTPEHHEH 3HEpPruu B Mpolieccax ¢ ydacTHEM
uaeasbHOro rasa. TemnoéMKocTh TBEPABIX. KUAKMX U ra3000pa3HbIX BelecTB. TepMOXUMHUS.
Brruucnenne temnoBbix 3(Q(PEKTOB XMMHUECKUX PEaKIMid, MpoIeccoB (a3oBBIX MEPEXOOB,
pacTBOpeHUs] U Jpyrux (QU3MKO-XMMHUYECKHX MpoleccoB. OHeprus [ub0ca u sHeprus
'enpMronpia Kak KpUTEpUU HaIpaBlIEHHWs XHUMHUYECKoro mporecca. Pacuér abcomoTHON
SHTponuu. XUMHUYECKOe paBHOBecHe. KOHCTaHTa XMMHMUYECKOTO PAaBHOBECHS M METOIBI €€
pacuéra W SKCHEPUMEHTAIIBHOTO ONpeeieHus. PaBHOBECHBIM BBIXOJ NPOAYKTa, BIIWSHUE
JIABJICHUs, TEMIIEpaTyphl, NIPUMECH HHEPTHOIO ra3a Ha DPABHOBECHBIM BBIXOJ. YPaBHEHHUS
m3orepmbl  u  u3o0apel  Baut-I'odpda. Cratuctuueckas  TepmoguHamuka.  Pacuér
TEPMOJIMHAMUYECKHX (PYHKIMH Ha 6a3e MPeICTaBICHUNA O CyMME 110 COCTOSHUSIM.

da30BbIe paBHOBECHS B OJIHOKOMIIOHEHTHBIX cucTeMax. Pa3oBbie mepexoabl U ¢azoBas
auarpaMma COCTOSIHMSI Il OJHOKOMIIOHEHTHBIX CHCTEM. TpoiHas Touka. YpaBHEHHE
Kianeiipona-Knaysuyca. 3aBUCHMOCTh JaBJI€HUS HACBIIIEHHOIO Iapa OT TeMIIepaTyphl.
Omnpenenenue TepMOAMHAMUYeCKUX (QyHKIMHA mporecca (asoBoro nepexona. Kpurnyeckas
TeMIeparypa.

Tepmoaunamuueckass Tteopusi pactBopoB. Kiaccudukanus pactBopoB. CrocoObl
BBIp@XXEHHUSI cocTaBa pacTBopa. [lapruanbHble MOJISIpHBIE BEIWYUHBL. YpaBHeHUs ['10OO0ca-
Hrorema. UneanbHble pacTBOpbl. TepmMoauHaMudeckue (QyHKIMHA CMEUICHMS I MIaJIbHBIX
pacTtBopoB, 3akoH Payns. [IpenenpHo-pa3z0aBieHHble pacTBOpHL, 3akoH [eHpu. HeuneanbHbie
pacTBOpBl,  IOJOXHUTEJIBHBIE W  OTPULATENbHBIE OTKJIOHEHUS OT 3akoHa  Payns.
TepMonnHaMuyeckoe ONMUCaHUE HEUJCAIbHBIX pPAacTBOPOB, AKTUBHOCTh, KOI(PPHUIMEHT



akTUBHOCTH. KoymuratuBHblE CBOMCTBA pacTBOPOB HENETYYHMX BEIIECTB B JIETYy4eEM
pactBoputene. Kpuockonus, 30ymirockonus. OcMoc, 0CMOTHYECKOE /1aBJICHUE.

da3oBbIe PaBHOBECUHA B MHOT'OKOMIIOHEHTHBIX CUCTEMaX. I[I/Ial“paMMbI «JaBJICHHC-

COCTaBy», «TEMIIEpPAaTypa-COCTaB», «COCTaB Iapa-COCTaB KUAKOCTU» I HJICAIbHBIX MU
HeUJeabHBIX pacTBOpOB. 3akoHbl [nOOca-KonoBanoBa, Azeorpornus. OU3NKO-XUMUYECKHE
OCHOBBI pa3fJelieHus KUAKUX cMecell, pekTudukanus. OU3NKO-XUMUYECKUNH U TePMUUECKHIA
aHanu3. Pa3nyHble THMBI AUarpaMM MUIaBKOCTH. DBTEeKTHKA. [IpaBuio (a3 u mpaBmiIo peryara.

4. O0beM y4eOHOI TUCIUILIMHBI:
5. Bwuabl padoueii padoTbl B 3ateTHbIX B aKaIeM.
eTMHHUIAX yacax

OO0masi Tpy10€eMKOCTb IMCUMILIUHBI 11O 5.0 180
y4eOHOMY IIaHy
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlextuu (JIek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrosiTesbHas padora (CP): 2,22 80
Bun koHTpoJIs: 3aueT / IK3aMeH sk3ameHn (1,0) 3k3amMeH (36)

Bujtet padoseii pagoTs: B 3aYeTHBIX B aCTPOHOM.

eIMHUIAX yacax
OO01mast Tpy10eMKOCTb M CHHUILIHHBI 110 5.0 135
y4eOHOMY IIaHy
AyauTOpHBbIE 3aHATHSA: 1,78 48
Jlexumnu (Jlek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocroniTesbaas padora (CP): 2,22 60
Buj xoutpoJisi: 3a4er / 3k3amMeH sk3ameHn (1,0) k3amen (27)
AHHOTAUA

1.

padoyeii mporpaMMbl JUCHHUILIMHBI
«Komnongnas xumus» (b1.b6.11)

Heab AMCHUMIVIMHBI — O3HAaKOMJIEHHWE CTYACHTOB C OCHOBaMH TEPMOJAMHAMUKU

MOBEPXHOCTHBIX SIBJICHUHM, CHocO0aMU TIONYYEHUST W BAXKHEUIIMMH CBOMCTBAMU

JUCIIEPCHBIX CUCTEM.

B pe3yabtare u3ydyeHHsl AUCHUIVIMHBI oOyyalwluuiicsi Mo mnporpaMmme

0akaJlaBpHAaTAa J0JIKEH !

Obnadams cnenyronumu oodmenpodeccnonanbHbiME (OITK) xommeTeHIUAMIY:
CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenbroct (OTTK-1);

TOTOBHOCTBIO HCIONB30BaTh 3HAHHS O COBPEMEHHOW (U3NYECKOW KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUHU BEIIECTBA JJIsl TOHUMAHMS
OKpyXaromiero Mupa u siiieanit npupozsl (OI1K-2);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSA O CTPOCHUHM BEUIECTBA, MPUPOAEC XUMHUUYECKOU
CBSI3M B Pa3iMYHBIX KJIACCAX XMMUYECKUX COCAUHEHUM 11 TIOHUMAHUSI CBOMCTB
MaTepuajJoB U MEXaHU3Ma XHUMHUYECKHUX IPOLIECCOB, NPOTEKAOIUX B
okpyxatomiem mupe (OITK-3);



Suame:

— OCHOBHBIC TIOHATHS ¥ COOTHOIIEHUS TEPMOAMHAMUKH ITOBEPXHOCTHBIX SIBJICHUMN
(TepMOIMHAMUKA TIOBEPXHOCTHOTO CJOS; aAre3wsi, CMadyWBaHWEC W pPaCcTEKaHUE
JKUJKOCTEH; TUCTIEPCHOCTh U TEPMOJMHAMUYECKHE CBOMCTBA TEJ; aJCOPOIMS ra3oB U
MapoB, aJICOPOIUsS U3 PACTBOPOB);

— OCHOBHBIC METOJIbI TIOJIYYCHHS JUCTIEPCHBIX CHCTEM;

— OCHOBHBIC CBOWCTBa JUCHEPCHBIX CHCTEM (3JICKTPOIIOBEPXHOCTHBIC CBOWMCTBA;
KHHETHYECKHE W  ONTHYECKHE CBOWCTBA, CBOKMCTBA PACTBOPOB  KOJJIOMIHBIX
MOBEPXHOCTHO-aKTHBHBIX BEIIIECTB);

— OCHOBHBIC TIOHSTHUS W COOTHOIICHHS TEOPUH arperaTUBHOM YCTOWYMBOCTH U
KOaryJisiiuu JT10(GOOHBIX TUCIIEPCHBIX CUCTEM;

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHUS U PEOJOTUYCCKUE CBOHCTBA
JUCTICPCHBIX CUCTEM.

Ymems:

— TMPOBOJUTH PACYEThl C HCIOJIH30BAHUEM OCHOBHBIX COOTHOIICHUH TEPMOJIUHAMHUKU
MOBEPXHOCTHBIX SIBJICHUI U PACUEThl OCHOBHBIX XapaKTEPUCTHUK JUCIIEPCHBIX CUCTEM;
Bnaoems:

— METOJaMU U3MEPEHHs] IOBEPXHOCTHOIO HATSXKEHUS, KpPaeBOrO YIJa, BEJIWYUHbI
ajcopOLMU M yAEIbHOH IOBEPXHOCTH, BSA3KOCTH, KPUTUYECKOH KOHLEHTpaluu
MULEII000pa30BaHus, 3JEKTPOKMHETUYECKOTO IOTEHIMANa; METOJAaMH IPOBEICHUS
JUCIIEPCUOHHOTO aHAJIM3a, CUHTE3a JUCIIEPCHBIX CHCTEM U OLEHKH HMX arperaTuBHOU
YCTOMYUBOCTH.

3. Kparkoe cogepxxanue 1uCHMIIHHBI

Mopnyas 1. [Ipenmer u npr3Haku 00bEKTOB KOJUIOMAHON XUMUU

Konnouanas xumus - Hayka O NMOBEPXHOCTHBIX SIBJICHHUSAX M JIUCIEPCHBIX CHUCTEMaX.
OCHOBHbBIE IPU3HAKH JTUCIIEPCHBIX CUCTEM - T€TEPOTr€HHOCTh U IUCIEPCHOCTh; TOBEPXHOCTHAS
SHEPrusl; KOJMYECTBEHHBIE XapaKTepUCTHKU aucrnepcHocTH. Kiaccudukauus aucrnepcHbIX
CHCTEM.

Moayab 2. TepMonnHaAMHKA TOBEPXHOCTHBIX SIBIICHUH

OOmiast xapakTepUCTHKa TOBEPXHOCTHOM 5SHepruu. [loBepXHOCTHOE HaTsSKEHUE.
VYpaBHenune ['n0OO6ca-I'enbmronpua A BHYTpEHHEH YAENbHOM IOBEPXHOCTHOM 3HEPIUU
(mosnHOM  mMOBepxXHOCTHOM sHepruu). Merox u30bITKOB ['m60ca. dyHIameHTanbHOE
ancopOunoHHoe ypaBHeHue ['n66ca. YactHoe BrlpaxkeHue ypaBHeHus [ u60ca. IloBepxHOCTHO-
aKTUBHBIE U TIOBEPXHOCTHO-WHAKTHBHBIE BELECTBA. ANre3us W Koresus. YpaBHeHue [lrompe
g pabotel aare3uu. CmaunBaHue, 3akoH HOHra. Ypasnenue [lronpe-lOnra. Pacrexanue
KHUIKOCTeH, KoapduuueHT pactekanus no [apkuncy. Oddexr MapaHronu, mnpaBuiIo
AntonoBa.IlpaBuno ¢a3 ['mb0Oca u aucnepcHocTh. BiusHHME KpUBU3HBI MOBEPXHOCTH Ha
BHyTpeHHee JaBiieHue Ten (ypaBHeHue Jlarutaca). KamusuisspHble sBiIeHUs. YpaBHEHHE
KenpBuHa. BinsHue NHUCIIEPCHOCTH HAa pacTBOPUMOCTb, KOHCTAHTY PAaBHOBECUS XUMHUYECKOU
peakuu, Temrmeparypy ¢a3zoBoro mnepexoja.MeToabl MOJY4YEeHUs TUCIIEPCHBIX CHUCTEM.
VYpasHenune PeOunnepa mans pabotsl aucneprupoBanus. Iddexkr PeOunaepa. 'omorennas u
reTeporeHHasi KonjeHcamus. DHeprus I m60ca odbpazoBanus 3apojplia HOBoH (a3bl. Kuneruka
oOpa3oBaHMs HOBOI (a3bl.

Moayab 3. AncopOIOHHBIE paBHOBECHSI.

[Tpupona ancopOLMOHHBIX CHJI. AJcopOuUMs Ta30B M IapoB Ha OJHOPOJHOM
noBepxHOCTU. 3akoH ['eHpu. Mogaens u ypaBHenue Jlenrmropa. Teopus mOIUMOJIEKYISIPHOM
aacopomuu  bpynayspa, DOmmera, Temrepa (BOT). Ompenenenune yaenpHON TMOBEPXHOCTH
metoaoM BOT. AncopOius ra30B 1 MapoB Ha MOPUCTHIX MaTepuanax. Kiaccudukarus nop no
Jy6oununy. Teopust kKanuuisipHO# KoHAeHcanuu. Pacuer nnTerpanbHoi U quddepeHranbHoMl
KPHUBBIX paclpeieieHus: 00beMa 1mop Mo pa3mMepam.



AncopOiusi Ha MHKpPONOPUCTBHIX Martepuanax. IlorennumansHas Tteopus IlossHu.
Xapaktepuctuueckass KpuBas azncopOruu. O0oOmeHHoe ypaBHeHHE Teopuu JlyOmHuHA
00BEMHOT0 3aI0JIHEHHSI MUKPOIIOp, ypaBHeHHe [lyOunuHa - PagymkeBuya.

AncopOumsi TTOBEPXHOCTHO-aKTUBHBIX BemiecTB. [IpaBuimo iokimo -  Tpayoe.
3aBUCUMOCTD ITOBEPXHOCTHOT'O HATSDKEHUS OT cocTaBa pacTtBopa. YpaBHeHue lllumkoBckoro.
VYpaBHEHHS] COCTOSIHUS Ta3000pa3HbIX IMOBEPXHOCTHBIX (aJCOpPOLMOHHBIX) IUICHOK. Bechl
Jlenrmropa.

Mopayasb 4. DnekTpudeckue SBJIeHUs Ha TOBEPXHOCTH.

Mexanuszmbel 00pa3oBaHUsl JBOWHOTO siekTpudeckoro ciost ([I2C). VYpaBuenwus
Jlunnmana. DnexkTpokanuuisipHble kpuBble. Teopum crpoenus [IDC. Pemenue ypaBHEHHS
[Tyaccona-bonbsrimana st auddysnoit wactu A3C. 13C no teopun lltepna, mepesapsaka
MIOBEPXHOCTU.  DJEKTPOKMHETUYECKUE  SIBJICHUSA,  DJIEKTPOKMHETHMYECKHMH  I[OTEHLHUA.
VYpaBuenue ['enbmroinbiia-CMOIYyX0BCKOTO IS 3JIEKTPOOCMOCA U 3JIEKTpodopesa.

Monayasb 5. Kunerndyeckre cBOHWCTBA TUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCaXJIEHHUS YaCTHI[ C MX pa3MepoM. YCIIOBHs COONIIOJCHUS 3aKOHA
Crokca. CenquMEHTAallMOHHBIM aHalu3 MOJUIUCIEPCHBIX cucteM. KpuBble pacnpeneneHus
yacTul 1o pa3mepam. [Ipupoma OpOYHOBCKOTO JIBMJKEHMs. 3aKOH OWHINTEHHA -
CmomnyxoBckoro. CneactBusi U3 TeOpuM OpOYHOBCKOTO JBMkKeHHs. CeluMeHTAI[MOHHO-
i Py3nOHHOE paBHOBECHE, THIICOMETPUYECKHIA 3aKOH.

Mopayasb 6. ArperatuBHasi yCTOWYUBOCTD U KOATYJISIIHS TUCIIEPCHBIX CUCTEM

CenuMmeHTallMOHHAs M arperaruBHasl YCTOWYMBOCTU CHUCTEM. JInodunpHpie u
muodobubie cuctembl. Kpurtepuit nuodunbnoctu no Pebunaepy-lllykuny. Jlnodunbubie
aucriepcHble cuctembl. Kimaccuukanus moBepXHOCTHO-aKTUBHBIX BEIIECTB. TepMOaAMHAMUKA
1 MexaHu3M muueiooopazoBanus. Ctpoenne muneiut [TAB. Comrobunuzanus. Kputndeckas
KOHIICHTPALlMsl MHUIEIUI000pa30BaHusi, METOIbl ee omnpezaencHus. JlmodoOHble nucnepcHbie
cuctembl. DakTOpbl yCTONYUBOCTH JIMOPOOHBIX cHUCTeM. BbICTpas U MeUIeHHas KOaryJsiusl.
Kuneruka koarymsiuuu no CMOIyXOBCKOMY. 3aBUCMMOCTD YMCJIAa YACTHI] PA3HOTO MOPsJIKA OT
BpeMmeHu. OcHOBHbIE monoxkeHust Teopun [lepsruna, Jlannay, ®@epsesa, OepOeka (IJIDO).
PacknunuBatonee pgaBieHne U ero cocrapisiouue. OOliee ypaBHEHHE JJIsl SHEPTrUU
B3aMMOJECICTBUS JUCHEPCHBIX 4acTHll. [loTeHnnanbHBIE KpHUBBIE B3aUMOJEHCTBUS YacCTHL.
Heitrpann3zannonnas u KoHieHTpaunoHnHas koaryssinusd. [Ipasuno ynsue-I'apau.

Moayas 7. CrpykTypooOpa3oBaHHE M  CTPYKTYpHO-MEXaHHMYECKHE CBOMNCTBa
JUCTEPCHBIX CUCTEM. THUIIBI CTPYKTYpP, 00Opa3yIoIKXCs B IUCIIEPCHBIX cUcTeMaX. B3anMocBs3b
MEXIy BHJIOM MOTEHIIUAIbHONW KPHBOW B3auMoaencTBus yacTull (o teopun JJIDPO) u Tunom
BO3HHUKAIOIINUX CTPYKTYP. KoaryisimoHHO-TUKCOTPOITHbIE u KOHJICHCAIIMOHHO-
KPUCTAJIJIN3aLMOHHBIE CTPYKTYpHL. Peosnornuecknii METo1 MCCIEN0BAaHNS JUCIIEPCHBIX CUCTEM.
OcHOBHbIE TMOHATHS W UJCAJIbHbIE 3aKOHBI PEOJIOTMH. MOJENUpOBaHNUE PEOJOTHYECKUX
coiicTB Ten.Kiaccuukanus AUCIepCHBIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKHUM CBOMCTBaM.
BSI3KOCTBh JKHUJKHX arperaTUBHO YCTOMYMBBIX TUCHEPCHBIX CUCTEM. YpaBHEHMs ODNHINTEHHA,
[lraygunarepa, Mapka - XayBuHka. Peosiorndyeckue CBONCTBA CTPYKTYpPUPOBaHHBIX
KHUIKOOOPA3HBIX M TBEPIOOOPA3HBIX CHCTEM.

4. O0beM y4yeOHOH JUCIUILINHBI:

O0nLeMm

5. Buapl padoueii padoThI
B 3aueTHBIX B akageMuueckux

eTMHHUIAX yacax
O01mas Tpy10eMKOCTb 1M CIUIIJINHbI 5 180
10 y4eOHOMY ILIAHY
AYAUTOPHBIE 3aHATHSL: 1,78 64
Jlexumu (Jlek) 0,89 32

[Tpaxktrueckue 3ansatus (113) -
JlaGoparopusie pabotsl (JIP) 0,89 32




CamocrositesibHas padora (CP) 2,22 80
ITonroToBka K 1a00paTopHBIM paboTam 1,11 40
Jlpyrue BUbl CaMOCTOSITEILHON pabOThI 1,11 40

Bu/ HTOroBOro KOHTPOJISA: IK3aMeH 1 36

O0bem
Buasbl padoueii padoTsl B 324eTHLIX B
J—— ACTPOHOMHUYECKUX
yacax

O01mast Tpy10eMKOCTb 1N CIAIIJINHbI 5 135

10 y4eOHOMY ILIAHY

AY/JAUTOPHBIE 3aHATHSL: 1,78 48
Jlexiuu (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I113) - -
JlaGopaTopHbie paboTsr (JIP) 0,89 24

CamocrositesbHas padora (CP) 2,22 60
IToaroroBka K J1abopaTopHbIM paboTam 1,11 30
Jlpyrue BUbI CAMOCTOSITENILHOM PabOTHI 1,11 30

By uTOroBOoro KOHTpoOJIsi: YK3aMeH 1 27

AHHOTAUSA
padoueii mporpaMMbl JUCUUILIMHBI «AHAJUTHYECKAS] XUMHS U (PU3MKO-XUMUYECKHUE
MeToabl ananu3za» (b1.b.12)

1. Heab JMCHUIUIMHBI — NproOpeTeHue 0O0ydarolIMMcs 3HAHUI 10 OCHOBHBIM TIpyMIIaM
METOJIOB XMMMYECKOTO aHaju3a, HamOojee HIMPOKO MPUMEHSEMBIX B IPOMBIIUIEHHOCTH H
HCCIIEIOBATENbCKON paboTe, a TaK)Ke KOMIETEHUUH, HEOOXOIUMBIX JUIsl PELIeHHUs] KOHKPETHBIX
3a/1a4 XUMUYECKOTO aHAJIM3a.

2. B pe3yabTraTte H3ydeHUs AMCHUIUIAHBLI O0yYAKONIUiiC 1O TporpaMMme OakajaBpuara

JHOJIZKEH:

Obnadams cnenyrouumu oodmenpodeccnonanbHbiMu (OITK) kommeTeHIusIMHU:

—  CIMOCOOHOCTHIO M TOTOBHOCTHIO UCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCITUILINH B podeccnonansHoi nesitenbroct (OTTK-1);

— TOTOBHOCTBIO HCIIOIB30BaTh 3HAHUS O CTPOCHHUM BEIIECTBA, MPUPOJIE XHUMHUYECKOM
CBSI3M B PA3IMYHBIX KJIACCaX XHUMHMUYECKHX COCIWHEHWM I TOHHMMaHUs CBOWMCTB
MaTepUalioB U MEXaHW3Ma XHMHUYECKHX MPOIECCOB, MPOTEKAOIINX B OKPYKAIOIIEM
mupe (OTTK-3).
3uame:

— OCHOBHBIC TIOHSITHUS, TEPMHUHBI, METO/IBl U TIPUEMBI KaUECTBEHHOTO U KOJMYECTBEHHOTO
XUMHYECKOTO aHAIIN3a, TEOPUI0 XUMHUIECKUX U (DU3UKO-XUMHUYECKUX METOJOB aHAJIN3a,
MPUHIIUITBI pAa0OTHI OCHOBHBIX MTPUOOPOB B (PU3UKO-XUMUYECKHX METOIaX.

Ymems:

— TMPUMEHSATh  NPHOOPETEHHBIE  MPAKTUYECKUE HABBIKK B MPOQEeCcCHOHAIBHON
JEATETbHOCTH JUIsl PELEHUsT KOHKPETHBIX 3a/ay; BIIaJETh. NMOHUMAHHEM Iened u
AITOPUTMOB XHUMHUYECKOTO aHaju3a, CII0CO0aMHU pEIICHHS aHATUTHYECKUX 3ajad,
OIIEHKOM BO3MOYKHOCTEH KaKJIOrO0 METOJa aHalu3a, OCHOBAMU METPOJIOTHYECKOMN
OIICHKH PE3YJIHbTAaTOB KOJIMYECTBEHHOTO XUMHUYECKOTO aHaJN3a.

Brnaoemw.



— TMOHUMAaHWEM I[eJiell W aJlrOpUTMOB XHMMHYECKOTO aHamu3a, Croco0aMu pelieHUs
AHAIUTUYECKUX 3a]a4, OLEHKON BO3MOXKHOCTEH Ka)KJOr0 METOJa aHajiu3a, OCHOBAMU
METPOJIOTUYECKOU OLEHKH Pe3yJIbTaTOB KOJIMUYECTBEHHOTO XUMHUECKOT0 aHaJIK3a.

3. Kparkoe conep:xanue 1MCUHNJIMHbI:

Beenenue. Ilonsitue 00 amamutudeckoi xumuu (AX) Kak O CHUCTeME 3HAHUH,
MO3BOJISAIOIIEH YCTAHOBUTh KaU€CTBEHHBIM M KOJUYECTBEHHBIN cOCTaB BemecTBa. 3agaun AX.
AHaTUTHYECKUN CHUTHANT KaK HOCUTENb KaYeCTBCHHONW M KOJIMYECTBEHHOW WH(pOpMAnuu 00
o0bekTe ananu3a. [loHsarue o mpobooTOOope M mpodomoaroroBke. OCHOBHBIE TpeOOBaHMS,
MpeAbsIBIsIEMblE K METOJaM XUMHUYECKOTO aHaiu3a. YCIIOBUS BBIIOJTHEHUS OIPEIACICHHI.
Ananutuueckas (¢opmMa, aHAIUTUYECKHE TMPU3HAKU. AHAIUTUYECKUE Kiaccuukanuu
KaTMOHOB U aHHOHOB.

Cucrematnueckuii u JpoOHbIi aHanu3. COBpeMEHHbIE METOAbl WACHTU(DUKAINH

3J€MEHTOB W  coeluHeHuid. OpraHuyeckre aHAJIUTHYECKME peareHThl B  aHAJIU3e
HEOpPraHMYECKUX BelecTB. PaBHOBecHs B aHaIMTUYECKUX TOMOTEHHBIX M T€TE€pPOTeHHBIX
cucreMax. OCHOBHbIE THUIIBI peakuuid, mnpuMeHseMblx B AX (KHCIOTHO-OCHOBHOE
B3aMMOJICIICTBIE, OKHCIIEHHE- BOCCTAHOBJICHHE, KOMILIEKCOOOpa30BaHUE, OCAXKICHUE).
Onucanue paBHOBECHS AHATUTUYECKUX PEAKIUNA C MOMOIIBI0O KOHCTAHT PaBHOBECHS. YUET
MOOOYHBIX pEaKkiuili C MOMOIIBIO anmapaTa YCIOBHBIX KOHCTaHT paBHOBecHs. Vcmonb3oBaHue
YCJIOBHBIX KOHCTAHT PABHOBECHS JIJISl ONITUMM3AIMN AHAIUTUYECKUX PEAKIIUN U MPAKTHYECKUX
yCJIOBUM MX BbIMOJHEHUA. (OCHOBBI METOJOB KOJIMYECTBEHHOTO XHUMHYECKOTO aHaJln3a.
MeTopl KOJTMYECTBEHHOr0 aHaiu3a. TpeOoBaHus, MPEAbIBIIEMbIe K XUMHUUYECKUM PEaKIUsIM,
WCIIONB3YEMBIM B XHUMHUYECKOM aHalM3€. OTamnbl KOJIMYECTBEHHOro aHaiu3a. llonstue o
rpaBUMETPUYECKOM aHaiu3e. TeopeTndeckue OCHOBBI TUTPUMETPUUECKOTrO aHanu3a. [Ipuemsr
tutpoBanusa. Pacuersl B TuTpuMerpuu. ['paduyeckoe oToOpakeHHWE Mpolecca TUTPOBAHUS.
CkadoK TUTPOBaHHUSA, TOYKA SKBUBAJICHTHOCTH, KOHEYHas TOYKa TUTpoBaHus. [lepBuunbie u
BTOPUYHBIC CTaHAAPTBL. METOJl KHCIIOTHO-OCHOBHOTO THTPOBaHMs. BBIOOp KHCIOTHO-
OCHOBHOTO UHAMKATOPA. [Tpumepsr ompezeNeHui. MeTtonbl OKHUCIIUTEIBHO-
BOCCTaHOBUTEIHHOTO TUTPOBaHUA. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN NTOTeHITHAN. DakTopHI,
BIIMAIOIINE HAa €T0 BeNMYUHY. Y paBHeHue HepHcra.
[epmanranatomerpus. Momgomerpus. OnTuMmmsamust  yCaoBHH — ompejeneHus. Merton
KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHUS. (OCOOEHHOCTH peakluuid KOMILTIEKCOOOpa30BaHUS
(xematooOpa3oBanusi) wuoHOB MeTauioB ¢ DJITA. Beibop oOnNTHMaIbHBIX — YCIOBHM
KOMIUUIEKCOHOMETPUYECKOTO  TUTPOBAaHUA.  [WUTpOBaHME MO  METOAY  OCaXICHHS.
Mertposornueckasi OIl€HKa pe3yJbTaToB aHanu3a. VHIUKATOpHBIE W HMHCTPYMEHTAIbHBIC
CHOCOOBI YCTAHOBIIEHUS TOUEK SKBHBAJIIEHTHOCTH.

Brenenue B puzmko-xumMuueckue (MHCTPYMEHTAIbHBIC) METOAbl XUMUUECKOTO aHaTN3a
(MMXA-OXMA). Knaccudukanus GU3NKO-XUMHUUECKAX METOJOB aHaln3a. AHATUTUYECKHMA
CUTHaJI Kak wWHpOpMaTuBHAs (YHKIMS COCTaBa BeliecTBa. MeTOAbl KOJIHMYECTBEHHBIX
mmepenuit. B ®XMA, wux XapakTepucTUKa. AHAJIUTHYECKUE W  METPOJOTHYECKHE
XapaKTEPUCTUKUA METOAMK OTIPEICTICHUSI.

4. O0beM y4yeOHOUH JUCHUILINHBI:

Bunager paboueii paboTsl O6beMm
B B
B  3auerHbIX
aKaJIeMUYECKUX | aCTPOHOMUYECKUX
eIMHHIIAX
gacax qacax
OO0mas Tpy10eMKOCTh 3 108 81
AUCHUILIMHBI 110 Y4e0HOMY IJIAHY
AyIUTOpPHBIE 3aHATHUS: 1,78 64 48
Jlexumn (Jlek) 0,45 16 12
JlaboparopHbie padboTs (JIP) 1,33 48 36




CamocrosiTeibHas padora

2,22
CamMocTosATEIbHOE U3YUYEHHE 222 80 60
pa3aciioB JUCHUIIIIMHBI
Bun nT?ronoro KOHTPOJISI: 3a4eT ¢ | 36 7
OLIeHKOii (3.0.)

AHHOTAIIUA

padoyeii MporpaMMpl THCHUTIHHDI
«Unxenepuas rpapuxa» (b1.5.13)

1. HeJb AUCHMIIMHBI — HAYYUTh CTYJACHTOB BBIIOJIHATh U YUTATh YEPTEXKHU 110 IIPABUIAM
U YCIOBHOCTSM COIVIACHO CTaHAapTaM €AMHOHM CHUCTEMBbl KOHCTPYKTOPCKOM
noxkymenTaruu (ECKII).

2. B pesyabrare u3yYeHHUs] JUCHUIUIMHBI o0y4yalmoluiics mo mporpamme
0akaJlaBpUAaTAa J0JIKEeH

Obnadams CIENYIOIMAMA KOMIIETSHIIHSIMHE:
— CHOCOOHOCTBIO K CAaMOOpIaHU3aluK U camooOpazoBanmio (OK-7),
—  TOTOBHOCTb HCIOJb30BaTh 3HAHUSA O COBPEMEHHOM (HU3MYECKOW KapTUHE MHUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA JJIsl IOHUMaHUS
OKpYy’Karoliero Mupa u sisnenuit npupozst (OI1K-2);
— 3uams:
—  CIoCcOOBI OTOOPaXKEHHS TPOCTPAHCTBEHHBIX (POPM Ha IJIOCKOCTH;
— IpaBWIA U YCIOBHOCTH NP BBINOJIHEHUH YEPTEXKEH;
—  BH/JIbI U3/I€TUI U KOHCTPYKTOPCKUX JOKYMEHTOB;
— Ha ypOBHE IIPEJCTABICHHS XapaKTEPUCTUKU (GOPMbI U IOBEPXHOCTHU U3/ETHUH.
Ymemo:

— BBINOJHATP W YUTATh YEPTEXKH TEXHUYECKUX M3ACIUN C YYETOM JEHCTBYIOIIUX
CTaH/1apTOB;

— BBIIOJIHATD ¥ YATATh CXEMBbI TEXHOJIOTMYECKUX IPOLIECCOB;

— HCIIOJIb30BATh CPEJICTBA KOMIBIOTEPHON TpauKH Ui U3TOTOBICHUS YEePTEKEH.
Braoemy:

— crocobamu U IpueMaMH U300pa’keHus IPEMETOB Ha TIOCKOCTH;

— Trpaduueckum nakerom «Kommacy.

3. Kparkoe cogepxanue 1ucCUHNJIHHBI:

Mopnyas 1. U3gesne 1 KOHCTPYKTOPCKHE JOKYMEHTBI.

3HAaKOMCTBO C BHJAMHM H3JEIUH U KOHCTPYKTOPCKHUX JOKYMEHTOB, CXeMbl. Apmarypa
TpyOOmpoBoJa M3yuyeHHe pe3b0, pe3bOOBBIX HM3/EIMA U BBIIOJIHEHUE 3CKU30B U YepTexei
JeTaneu ¢ pe3pOoi.

Mopnyas 2. CoennHeHnne aeraJjiei.

CranpaptHele pe3bOoBble wu3fenus u coeauHeHus. CoennHeHue jeraneil OGoaTOM H
mmnuiabkoi.  Pe3pOoBble  TpyOHble coeauHeHus. llankoBele coenuHeHus. DaHieBble
coenuHeHus. HepazpemHubie coenuuenus aeraneil. ['eomerpuueckre XxapakTepucTUKU (GOPMBI U
MTOBEPXHOCTU U3JEIHH.

Moayanb 3. UepTexu cOOPOYHBIX eIMHHUL. JJIEMEHThl KOMIILIOTEPHOH rpaduku.
[IpaBuna BeIMOMHEHUS M o(opMIeHHS CcOOpOYHOro uyepTeka. JleranupoBaHue YepTexei
COOPOYHBIX €TUHULL. DIEMEHThl KOMIIBIOTEPHOU IrpaduKH.

4. O0beM y4eOHOH JUCIUILINHBI:

Bunsl paboueii qesaTenbHOCTH B 3auernpix | B akan. B actporomuu.
eAMHULAX yacax gacax

O0masi TpPyA0eMKOCTh IMCUMILUIMHBI 110 4 144 108




y4eOHOMY IVIaHy
AyIUTOPHBIE 3aHATHS: 1,33 48 36
Jlexuuu (Jex.) 0,44 16 12
[Ipaktrueckue 3ausarus (I113) 0,67 24 18
JlaGopaTopus 0,22 8 6
CamocrosiTenpHas padbora: 2,335 84 63
KypcoBast pabora 1 36 27
Pacuetno-rpaduueckune paboThl 0,75 27 20,25
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,25 9 6,75
Jlpyrue BUbI CaMOCTOSTEIHFHON paboThI 0,335 12 9
ITonroroBka u ciaya 3ayera 0,335 12 9
Buj uToroBoro KOHTposs 3aueT ¢ OLEHKOMI

AHHOTAUA

I'oCT

1.

pado4eii MPporpaMMbl AUCHUNJIMHBI
«IIpuknagnas mexannka» (b1.6.14)

Lesb AUCUMIIMHBI — HAYYIUTh 00YYaIOIIErocsi TRBOPYECKOMY MOJIXOY K BBITOTHEHUIO
WHXCHEPHBIX pPACYETOB Ha MPOYHOCTh, J>KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKUMH, AeTAJIEH y3JI0B MAIIVH U allapaToB.
B pesyabrare M3ydYeHHsl MCHUIUIMHBI oO0y4yawuuiics N0 mNporpaMmme

0akajlaBpUATAa J0JI/KEH:
Obnaoams cnenyromumu odmenpodeccuonanbubMu (OIIK) komnereHmsaMu:
CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHCLUUIUIMH B
npodeccuonanphoii aesteabroctu (OI1K-1);
CHOCOOHOCTBIO HCIOJB30BATh 3HAHUS O COBPEMEHHOM (H3MUECKOM KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BELIECTBA [yl TOHUMAHUS
OKpyXaromiero Mupa u siiieanit npuposl (OI1K-2);
3namo:
OCHOBHBIC ypaBHEHHS M METOJbI PEIICHUS 3aJad CONPOTHUBICHHS MAaTEpPHAIOB H
JeTajiell MalllluH;
OCHOBHBIE METOJBI PACYETOB HA MPOYHOCTH M JKECTKOCTh DJIEMEHTOB KOHCTPYKIIMA
MaIlliH U anmapaTos;
OCHOBBI TEOpUM pacyeTa JAeTajied M y3JI0B MAIlMH M ammaparoB XUMHUYECKOU
TEXHOJIOTHH.
Ymemo:
IPOBOJUTH PAcueThl AJIEMEHTOB KOHCTPYKLUH Ha OCHOBE METOJIOB CONPOTHBIIECHHUS
MaTepuasos;
pPacCUYUTHIBATh U KOHCTPYHPOBATH JACTAIH MAIIIWH 110 HCXOIHBIM JTaHHBIM;
NPOM3BOIUTh  PAacdeThl 1O OCHOBHBIM  KPHUTEPHSIM  pabdOTOCIMOCOOHOCTH W
KOHCTPYUPOBAHHS JIeTaJIei MaIlIWH.
Bnaodemu:
HaBBIKAMH pacyeTa COMPOTHUBIICHHS MATCPHATIOB aHATUTHICCKUMHU METOJIaMH,
HABBIKAMU BBIOOpA MATEPUATIOB MO KPUTEPHSIM MPOYHOCTH;
pacueTaMu THUIOBBIX JeTajleil MallWH, TMOJb3ySICh CIPABOYHOW IUTEpaTypod U
amH.

3. Kparkoe cogep:kaHue JUCHUIINHBI:
BBenenne. Ponp mpenmera «lIpuximagnas MexaHuka» B (HOpMHpOBaAHHHM WHXKEHEpa

XHUMHUKaA-TCXHOJIOTa. ((HpI/IKJ'IaJIHaSI MEXaHHKa» KaK OCHOBa A IIOHUMaHUA pa6OTI)I,
yCTpOﬁCTBa u Oe3omacHOM 9KCILUTyaTaluu O60py,[[0BaHI/IH XUMHUYCCKOTO IMMPOU3BOACTBA.




2. Moayas 1 «Onpenesienne peakuuii onop. PacrszkeHune-cxaTue».

Paznen 1.1. Onpenenenne peakuuii onop.

AOCOTIOTHO TBEPIOE TENO. DJIEMEHTH CTaTHKU. OCHOBHBIC MOHSTUS. AKCHOMBI CTATHUKH.
VYpaBHeHust paBHOBeCHs. CBSA3H U UX PEAKLUU.

Pa3nen 1.2. PacTskeHue-cxarue.

OcHOBHbBIE JONYLIEHUS W MNPUHLMIBL CONPOTHUBIEHUS MAaTepuanaoB. MeTox CeYeHHH.
Hanpsoxenus, nedopmanmu u nepemenienus. 3akoH ['yka. Iloctpoenue smiop BHYTPEHHHX
YCUIIMHM, HalnpspKeHMM W nepeMmeiieHud. CTaTU4ecKH ONpelNeNuMble M CTaTUYECKH
HeolpeaeauMsble 3afau. JluarpaMmbl pacTsKEHUS JUIS IUTACTUYHBIX U XPYIKUX MaTEpUaloB U
UX XapaKTEpPUCTUKU. JlomyckaeMble HamnpspDKEHUSA. YCJIOBHE IPOYHOCTU IPH PACTKCHUU
(cxaTum).

3. Moayan 2 «Kpydenue. U3ruo».

Pazgen 2.1. Kpyuenue.

3akoH I'yka npu casure. BHyrpeHHue cuiioBble (pakTopbl mpu KpydeHuu. HampspkeHus B
CTEPXKHSIX KPYIJIOro ce4eHusl. Y CJI0BUE IPOYHOCTH MPU KPYUEHHH.

Pasznen 2.2. U3rud.

['eomeTpuueckne XapakTEpUCTHKM IUIOCKMX Ce4eHHMH. [loHATME 4YHMCTOrO M IMONEepedyHOro
n3ruOoB. IlpaBuna mocTpoeHHs] SHIOP MOMEPEYHbIX CHWJI M H3TMOAIOUIMX MOMEHTOB.
OmnpeneneHre HOpPMalbHBIX HANpsOKEHUH. YcinoBue NMpoYHOCTH Ipu uirude. OmnpeneneHue
KacaTeJIbHbIX HapsOKeHUH. PannoHanbHble GOpPMBI CeUEHUH.

4. Mopyasb 3 «CJ105kHOe HANIPSIZKEHHOE COCTOSTHHEe).

Paznen 3.1. CiokHO€ HaNps>KEHHOE COCTOSTHUE.

OCHOBBI TEOPUH HANPSKEHHOI'O COCTOSHUS M TMNOTe3bl NPOYHOCTH. [IoHATHE HANpsSKEHHOTO
cocTosiHus. ['JaBHBIE IUIOIIAJKM W TIJaBHble HampspkeHus. OO0oOwmeHHbl 3akoH ['yka.
Haznauenue runore3 mnpoyHocTd. [loHSTHE SKBHUBAJEHTHBIX HANpPSHKEHUN U KPUTEPUEB
IIPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCYBI.

ToHKOCTEHHBIE COCYObl XMMHYECKHMX NPOM3BOACTB. OnpeleneHue HaNpsHKEHUH 10
06esmMoMeHTHOI Teopuu. OcHoOBHblEe JomymieHus. BwiBojy ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX O00OJIOYeK MO ypaBHeHMIO Jlamlaca M 1O CTaHJApTU30BAHHOM METOJUKE.
VYcnoBue NpoYHOCTH.

Pasnen 3.3. Pacuer cxxaTbIX cTep:KHEN HAa YCTOWYUBOCTb.

YCTOWYUBOCTh 37€MEHTOB KOHCTpYKUMH. [loHsTHE KpuTHMUeckoW cuiabl U KOdpUIMEHTa
3amaca MPOYHOCTH. Pacuer kputhueckoil cuibl no Oiepy. Ilpenensl nmpuUMeEHHMOCTH
dhopmynsl Ditnepa. [IpakTuueckuit cocod pacuera Ha yCTONYUBOCTD.

5. MoayJas 4 «/letanun Mamun».

Paznen 4.1. Coenunenue aeraneil MaluH.

Knaccudukanus nerameil MammuH M anmapaToB XHWMHYECKUX MPOU3BOJCTB. Pe3bnOoBbIe
coequHeHus. PacueT OONTOBBIX COEAMHEHUH NpPHU TMONEPEYHBIX U MPOAOJBbHBIX HArpysKax.
[IInonounsle coenuHenus. HazHaueHne n BUJBI IIIIOHOK. PacueT MINOHOK Ha cpe3 U CMATHE.
Bunet cBapku. OGnacte npuMeHeHus. Buabl cBapHbIX mBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX
1 HaXJIECTOYHBIX IIBOB.

Paznen 4.2. Banbl 1 ocH, UX ONOPBI U COCTUHEHUS.

Banbl, ux knaccudukanys u HazHaueHue. Ocu. [IpoeKkTUpoBOYHBIE pacyeThl BalOB U OCEH.
[Tonmunankn  ckonbkeHus.  Marepuansl  Bkjiageimei.  [logmmmnHukn — KadyeHUS.
[IpyHIMNMATBPHOE YCTPOMCTBO U OCHOBHBIE TE€OMETPUYECKHE pa3Mepbl. JOCTOMHCTBA,
HEJOCTaTKU M O0JIaCTH MPUMEHEHMs] MOJIIMITHUKOB KadeHWsl M CKoybkeHus. [IpuBonHbie
MydTel. Haznauenune. Knaccudukanus MydT no npuHUMNy ASUCTBUS M XapakTepy paOoOThI.
[Topsanox noadopa MypT 1 OCHOBBI IPOYHOCTHOTO pacyeTa.

Pa3nen 4.3. Mexannueckue nepeaayu.

3ybuateie mepemaun. OKpyX)HOE H paguanbHoe ycwius. Peayktopel. OmnpeneneHue u
knaccupukanus. [Ipumepsl cxemM penyKTOpoB.



4, O0beM yueOHOH TN CUNILIUHBI:

Bunpr yueOHOM paboThI B 3aueTHEBIX B akanmewm.
SIMHUIIAX Jacax
OO0wast TpyA0eMKOCTb JMCUHUILIHHBI 110 Y4eOHOMY 40 144
IUIAHY '
AYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexumu (JI) 0,89 32
[Tpaktrueckue 3ansarus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM
Buzsl yaeOHOM paboThI B 3aueTHbIX B actpon
eAMHHIIAX yacax
OO0mas Tpy10eMKOCTb JIUCIUILIUHBI 110 Y4eOHOMY 40 108
MJIAHY '
AyauTOpHBbIE 3aHATHS: 1,78 48
Jlexumu (JI) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLIEHKOH

AHHOTAIUA
K Y4eOHO# mporpamMMe J¥CUUIIIHHbBI
«DJIeKTPOTEXHHKA M MPOMBINLIeHHAasI JekTponnkay (b1.5.15)

1. Heab AucuumInHbI — GOpMUpOBaHUE Y 00yUaIOIIErocss KOMIETEHINH, 00eCeunBatoIInX
TEOPETHYECKYI0O W TPAKTUYECKYIO TOATOTOBKY BBIIYCKHHKA, YMEIOIIETO BHIOMPATh |
9KCIUTYaTUPOBaTh AJIEKTPOTEXHUUECKUE U DIIEKTPOHHBIE YCTPOMCTBA, BJIAACIOLIETO
HaBBIKAMH  WCIIOJB30BAaHUS  COBPEMEHHBIX WH(POPMALMOHHBIX  TEXHOJOTHHA  JUIS
aBTOMAaTU3UPOBAHHOTO MOJICIMPOBAHUS U pacyeTa 3JIEeKTPUUYECKUX U AIEKTPOHHBIX LIEHeH.

2. B pe3yabTrare M3y4eHHsl IMCHUIUIMHBI OOydYalOUIMiiCs MO IMporpamMme OakaiaBpuara

JIOJKEH:
Ob6aaoams cnenyromumu o6mekyabTypHbIMU (OK) n obmenpodeccuonansubivu (OITK)
KOMIIETEHIHSIMHU:

— CIIOCOOHOCTBIO K CaMOOpraHu3aiuu u camoodpaszosanuto (OK-7);

— TOTOBHOCTBIO HCIOJb30BAaTh 3HAHUS O COBPEMEHHOM (HU3MUECKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO- BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHH BEIECTBA JJISi TTOHMMAaHUS
OKpyXaromiero mupa u seienuii npupoast (OI1K-2);

—BJIaJICHUEM OCHOBHBIMH METO/aMH, CIIOCOOAMH WM CPEICTBAMH IIOJYYCHHUS, XPAHECHUS U
nepepaboTKu HMHQPOPMALMK, HaBBIKAMHU pPAa0OTBI C KOMIIBIOTEPOM KaK CpelCTBOM
ynpasnenus uadopmanueii (OI1K-5).
3nams:

— OCHOBHBIC TIOHSTHS, OTIPE/ICTICHNUS M 3aKOHBI AJIEKTPHUECKUX TIETIeH;

METO/bI MOJAETHPOBAHNUS, aHAIM3a U pacuéra Leneil MOCTOSIHHOTO U EPEMEHHOTO TOKOB,
METOOJIOTHIO IEKTPOTEXHUIECKUX N3MEPEHUH;



— YCTPOMCTBO U NMPUHLUHUIIBI pabOTHI AJIEKTPOTEXHUYECKOTO U AJIEKTPOHHOTO 000py10BaHus,
TpaHc(hOpPMaATOPOB, FIEKTPUUECKUX MAIINH, HICTOYHUKOB IMUTaHHUS.

Ymems:

— TIPUMEHATh TEXHOJOTMM MOJEIMPOBAHMs, aHalIW3a, pacyéra M HKCIUIyaTalluu
AJIEKTPUUYECKUX CETEeW, MPOMBIIIJICHHOTO 3JEKTPOOOOPYIOBaHUS U  DIIEKTPOHHBIX
puOOpPOB;

— BBIOMpATh AIIEKTPOTEXHUYECKOE U 3JIEKTPOHHOE O0OpYyIOBaHWE JUISI PELICHHS 3ajad
IIPOEKTUPOBAHMS U PEATN3ALNNA XUMHUKO-TEXHOJIOTMYECKUX IIPOLECCOB U IPOU3BOJCTB.
Brnaoemy:

— METOJAaMH MOJEIUPOBAHUSA U pacy€Ta MIEKTPUUECKUX U MICKTPOHHBIX LENEH;

— HaBBIKAMM TPAKTUYECKOW pabOThl € DIIEKTPUUYECKOW ammaparypod M 3JIEKTPOHHBIMU

YCTpOMCTBaMU.

3. KpaTkoe coep:kaHue M CUHUIIAHBI

Beenenne. IlpenMer, OCHOBHBIE NOHSTHS, METOAOJIOIHS IEKTPOTEXHUKU M DIIEKTPOHUKH.
Kpatkue ucropuueckue cBefieHus. 3aaun U MECTO Kypca B IOJArOTOBKE OakajgaBpa TEXHUKU U
TEXHOJIOTUH.

Mopayasb 1. DiekTpudeckue 1enu

OCHOBHBIE OIIPENEICHMS], ONIMCAHMSI IAPAaMETPOB U METOJIOB PACUYETA IIEKTPUUECKUX LICTIEH.
OcHoBHbIE MOHATHS U 0003HAYEHMS AJIEKTPUUYECKUX BEJIUYMH M DJIEMEHTOB AJIEKTPUUYECKHX
neneil. OCHOBBI 3JeKTpoOe3onacHOCTU. OCHOBHBbIE MOHATUS TEOPHM 3JIEKTPUYECKUX IIeTIeH.
OcCHOBHbIE TPUHLHUIIBI, TEOPEMbl U 3aKOHBI SJEKTPOTEXHUKU. MeTonbl MOJEIUpPOBaHMS,
aHaJIM3a U pacuyéTa JIMHEHHBIX 2JIEKTPUUECKUX LIETIeH TOCTOSHHOIO TOKA.

1.2. DnexTpudeckne U3MEpeHus U IPUOOPHI.

Metoapl u3MEpEHHMs JJEKTPUYECKHMX BEJIWYMH: IMpsIMbIE M KOCBEHHbIE. AHAJIOTOBbIC
AJIEKTPOM3MEPUTENBHBIE W IU(PPOBBIE DIEKTPOHHBIE TMPUOOPHI: YCTPOWCTBO, TPHHIUI
neicTBus, o0nacTH npuMeHeHus. VM3MepeHue 3J1eKTpUYeCKUX BEJIMYMH: TOKOB, HaNpsKEHUH,
COIIPOTHUBIIEHUH, MOIIIHOCTH U SHEPTUHU.

AHanus 1 pacy€T IMHEWHBIX LeNel IEPEMEHHOTO TOKA.

CrniocoOsbl nmpezcTaBieHus (B BUJ€ BPEMEHHBIX JHarpamMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napameTpsl (aMILUTUTY/A, YacToTa, HauanbHas (paza) CHHYCOMAAIbHBIX (QYyHKIMI. MrHOBEHHOE,
cpelHee M JIEHCTBYIOIIEE 3HAYEHHUS NEPEMEHHOTO0 CHHYCOWJAIBHOIO TOKa (HANpsDKEHUS U
OJIC). AKTuUBHOE, PEAaKTUBHOE U IOJHOE CONPOTHBIIEHUS BETBH. MOIIHOCTh B IEMAX
nepemeHHoro Toka. Koapdumment momuoctr (cos([])) M €ro TEeXHHKO-YKOHOMHYECKOE
3HadyeHue. llpumeHeHne anreOpbl KOMIUIEKCHBIX YHCEN B DJIEKTpOTeXHHKE. KoMIUIeKCHBIH
METO/I pacyéTa JMHEWHBIX LIeTIeH MEPEMEHHOTO TOKa. baraHc MOIHOCTH B LETSIX NEPEMEHHOTO
TOKa. Pe30HaHCHBIE SBICHMS B DJIEKTPUYECKUX LENAX. Pe30HaHC HaNpsHKEHWH U TOKOB.
Ananmu3z u pacu€ér Tpex(dasHbIX Ieneil NepeMEeHHOro TokKa. ABTOMAaTU3HMPOBAHHOE
MOJICTIUPOBAaHHE W PACUYET DIEKTPUYECKHX M IJIEKTPOHHBIX (makeTsl mporpamm MultiSim,
Mathcad, Excel).

MopnyJb 2. DJIeKTPOMAarHUTHBIE YCTPONCTBA U 3JIEKTPUUECKHE MAILTHBI

2.1. TpancdpopmaTopsi.

Haznauenue u o0nacT mpuUMeHEHUs: TpaHC(HOPMATOPOB. YCTPOHCTBO M NMPUHIMIT JACUCTBUS
oJlHO(a3HOTo TpaHcpopmaTopa. AHaINU3 3JIEKTPOMAarHUTHBIX IMPOLECCOB B TpaHchopmarope,
cxema 3amenienus. [lorepu snepruu B TpanchopmaTtope. BHemHue xapakTepUCTHKY.

2.2. ACUHXpOHHbIE MalIHBbI.

YcTpoiicTBO M MPUHIUIN JeHCTBUS Tpex(a3HOro aCMHXPOHHOTO JABHUratess. MexaHndeckue u
pabourie XapaKTepUCTUKU. DHepreTudeckue nuarpammsbl. [Iyck acMHXpOHHBIX JBUTATeNeil
KOPOTKO3aMKHYTBIM U (pa3HbIM pOTOpOM. PeBepcupoBaHMe M pPEryJIMPOBAHUE YaCTOTHI
BpallleHUs.

Mopnyib 3. OCHOBBI 2IEKTPOHUKHU

3.1. DnemenTHas 6a3a COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMICTB.



[TonynpoBoHUKK. YCJIOBHBIE OO0O3HA4YCHHUs, TPHUHLUN JEHCTBHS, XapaKTEPUCTUKU U
Ha3Ha4€HHE MOJYNPOBOAHUKOBBIX JHOJOB, TPAaH3UCTOPOB, TUPUCTOPOB. IHTerpanpHbIe
MHUKPOCXEMBI, UX Ha3HauUCHHE, KIaCCUPUKAIHS U MAPKUPOBKA.
3.2. ICTOYHHUKYN BTOPUYHOTO AJIEKTPOIUTAHUS U YCUIIUTENH dJIEKTPUUECKUX CUTHAIIOB.
[TomynpoBOTHUKOBBIC BBIIPSMUTENN: KiIacCU(UKALUs, OCHOBHBIE NapaMeTpbl, CXEMbl U
MPUHLIMIT pabOThl BHIIPAMUTENS. DiekTpuueckue (puiubTpbl. Knaccudukanus U OCHOBHBIC
XapaKTepuCTHKu ycuiuteneid. OOpaTHble CBs3u B omnepanuoHHbX ycunutensix (OY), ux
BIIUSTHUE HA MapaMeTpbl U XapakTepucTuku ycuiutens. OCHOBHbIE TUIIBI ycuiuTelel Ha 0aze
oVv.

1. O0bém yueOHOM TMCUMIIUHBI.

" B 3ayeTHBIX B akazem.
Bupl yueOHO# paboTh
SAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AyIMTOpHBIE 3aHATHS: 1,3 48
Jlexumn (Jlek) 0,4 16
JlaGopaTtopHsbie 3ansatus (J1ab) 0,9 32
CamocrositeabHas padora (CP): 2,7 96
KoHTposibHBIE PabOTHI 1,1 40
Pedepar 0,6 20
CaMOCTOATEIbHOC U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI 1,0 36
Bua uTOroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 9K3amMeH
1,0
(36)
Bret yae6HO#M paGoTE! B 3aueTHbIX B actpos.
SAMHUIIAX yacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,3 48
Jlexumn (Jlek) 0,4 16
JlaGopatopubie 3ansTus (J1ab) 0,9 32
CamocrositeabHas padora (CP): 2,7 96
KoHTtposabHble paboThl 1,1 40
Pedepar 0,6 20
CaMOCTOSATEIbHOC U3YUICHHE PA3/ICIIOB TUCITUTITHHEI 1,0 36
Buja uTOroBOro KOHTpOJIsi: 3a4eT/IK3aMeH 1,0 9K3amMeH

AHHOTAIUA
Y4eOHOM MPOrpaMMbl M CHUATIINHbBI
«be3zonacHocThb kuzHeneaTeabHocTH» (b1.65.16)

1. Heab aucoMmauHbl — QopMHUpoBaHME Yy oOydaromerocss MnpoheccuoHalIbHON
KyJIbTyphl 0€30MacCHOCTH, TOJ] KOTOPOW MOHWMAETCs TOTOBHOCTh M CIIOCOOHOCTH
JMYHOCTH HCIIOJIb30BaTh B TNPO(ECCHOHANBHON JEATETbHOCTH NPHOOPETEHHYIO
COBOKYITHOCTb 3HAHUI, YMEHU.

2. B pe3yabrare wu3yYeHHs JAUCHMILIMHBI O0y4amoluiicss 1O mNporpamme
0akajiaBpuAaTa J0JIKeH

Obnaoams cnenywomumu  obmekynbTypHbiMa  (OK) u  obmenpodeccnoHanbHBIMU

(OIIK) KOMITETeHITNSIMU

— CIIOCOOHOCTBIO K caMOOpraHu3auuy u camoobpasoBanuto (OK-7);
— CHoCOOHOCTBIO MCHOJB30BATh MPUEMBI OKA3aHUS MEPBOW MOMOIIM, METOABI 3aIUTHI B
yCIOBUSX Ype3BbruaitHbix cutyarmii (OK-9);



— BJIQJICHUEM OCHOBHBIMM METOJAaMHM 3alUThl IMPOU3BOACTBEHHOIO II€pCOHANAa |
HAaceJeHHUs OT BO3MOXKHBIX IIOCJEACTBUI aBapHii, KaTacTpod, CTUXUIHBIX OeNCTBUI
(OIIK-6);

— CHOCOOHOCTBIO MCIIOJIB30BaTh IPaBUJIA TEXHUKH OE€30MaCHOCTH, IPOM3BOJCTBEHHOM
CaHMTapUH, MOKAPHOW 0€30IaCHOCTU U HOPM OXpaHbl TPYyJa, U3MEPATh U OLEHHUBAThH
napaMeTpsl IPOU3BOJCTBEHHOIO KJIMMAaTa, YPOBHS 3albLJICHHOCTH M 3ara30BaHHOCTH,
[IymMa 1 BUOparu, ocBerienHoctd padounx mect (ITK-5).
3uams:

— OCHOBHBIE TEXHOC(EPHBIE ONTACHOCTH, UX CBOWCTBA U XapaKTEPUCTHUKH;

— XapakTep BO3JEHCTBHUSA BPEIAHBIX M OMACHBIX (PAaKTOPOB Ha 4YeJIOBEKa U INPHPOJIHYIO
Cpedy, METOJbl 3aIUThl OT HUX NPUMEHUTENIBHO K cdepe cBoell npodeccuoHalIbHON
JESTENIbHOCTH.

Ymems:

— UACHTU(HUIMPOBATH OCHOBHBIE OIMIACHOCTH CPE/Ibl OOUTAHUS YEIIOBEKa,

— OLEHUBaTh PHUCK HX pealu3ally, BBIOMPATh METOJAbl 3aLIUTHl OT ONACHOCTEH
OpUMEHHUTEIbHO K cdepe cBoeld NpoPecCHOHATBHON NEATETBHOCTH W CIIOCOOBI
o0ecrieyeHHss KOMPOPTHBIX YCIOBUH KU3HEAEATEIbHOCTH.

Braoemy:

— 3aKOHOJATEJIbHBIMH M IPABOBBIMM AaKTaMH B 00jacTd O€30MaCHOCTH M OXpaHbl
OKpY’Kaloen cpeapl, TPeOOBaHMSMHU K O€30MacHOCTH TEXHHYECKHUX PETIaMEHTOB B
cdepe npodeccuoHaNbHOMN NesATeTbHOCTH;

— crnoco0aMu ¥ TEXHOJIOTUSIMU 3aLUThl B YPE3BbIYAMHBIX CUTYALIUAX;

— TMOHATUHHO-TEPMHHOJIOTUYECKUM aNIapaToM B 00JacTu 6€301acHOCTH;

— HaBBIKAMHU PAllMOHAIM3ALUHU NMPO(ECCHOHAIBHON ACATEIBHOCTH C LENbI0 00eCTIeUeHHS
0€30MaCHOCTH U 3aLUThI OKPYKAIOILIEN CPE/IBL.

3. Kparkoe cogepxxanne JUCHMIIJIHHBI.

BBenenune B Oe3omacHocTb. OCHOBHBIE MOHATUS M ompeneneHus. besomacHocTs u
ycroiiunBoe pa3ButHe. YUenoBek u TexHochepa. CTpykTypa TeXHOC(epbl U €€ OCHOBHBIX
KOMIIOHEHTOB. COBpEMEHHOE COCTOsSIHME TeXHocepbl U TexHoc(hepHOH Oe30MacHOCTH.
Wnentudukanys 1 Bo3A€HCTBHE HA YeJIOBEKa BPEAHBIX U ONMACHBIX (PaKTOPOB CPebl OOMTaHUS.
Knaccudukanus HeraTuBHbIX (PaKTOPOB Cpesibl OOMTaHUS YeOBeKa. XUMUYECKHE HETaTUBHBIE
(bakTops! (BpeaHbIe BellecTBa). MexaHMueCcKue 1 aKyCTHUeCKUe KojieOaHus, BUOpalus U IIyM.
DneKTpOMarHuTHBIE W3JIydyeHUs W mnoiid. MoHusupyronue u3nydeHue. DIEKTPUUECKUH TOK.
Omnachele Mexanudeckue (axtopsl. IIporecchl ropeHns M M0XKapoB3pHIBOOINIACHBIE CBOICTBA
BELIECTB U MaTepuanoB. CTaTMUECKOE AIEKTPUYECTBO.3alUTa YEJIOBEKa U Cpe/lbl OOUTaHUS OT
BPEIHBIX M OMACHBIX (aKTOPOB MHPUPOJHOTO, AHTPONOI€HHOTO U  TEXHOTCHHOTO
MpoUCcX0XkAeHNUS. OCHOBHBIE MPUHIMIBI 3aLIUTHI. 3allUTa OT XUMHUYECKUX M OMOJIOTMYECKUX
HEraTUBHBIX (DaKTOPOB. 3alMTa OT 3HEPreTUYECKHX BO3JEHCTBMH M (DU3MYECKHX IOJIEH.
ObecnieueHne OE30MAaCHOCTH  CHUCTEM, palOTarOMIMX TOJ JIaBICHHEM. be30ImacHOCTh
HKCIUTyaTalii TPyOOIIPOBOIOB B XMMHUUYECKON MPOMBIIIJICHHOCTH. be3onacHas sKcIutyatarus
KOMIIPECCOPOB. AHajM3 U OLEHWBAHUE TEXHOTCHHBIX M HPUPOJHBIX pHcKoB.OOecreueHue
KOM(OPTHBIX YCIOBHM A KHU3HH U JEATEIbHOCTH uesioBeka. [loHsATHE KOMQOPTHBIX WIIH
ONTUMANBHBIX YCJIOBHM. MukpoxkimMar nomemeHnid. OcCBelmieHue W CBETOBas cpeaa B
noMenienuu. Ilcuxodusmnonornyeckue M 3PrOHOMHYECKHE OCHOBBI  0€30MAaCHOCTH.
[Icuxuueckne mMpoIEecCchl, CBOMCTBA W COCTOSHHSI, BIMSIONIME HAa O€30MacHOCTh. Buubl u
YCJIOBHS TPYIOBOW JEATEIBHOCTU. DPrOHOMUYECKHE OCHOBBI Oe3omacHOCTH. Upes3BblyaliHbIe
CUTYallUd U METOJbl 3alllUThl B YCIOBUAX uX peanuszauuu. O6mme cBenenus o UC. Iloxap u
B3pBIB. ABapuuM Ha XUMHMUYECKH ONAcHbIX O0OBekTax. Panmanmonnelie aBapuu. IlpuGopsr
paguanMoOHHOM, XWMHMYECKOW pa3BEIKHM M JO3MMETPUYECKOrO KOHTpois. YpesBblualiHbIE
CUTyallud BOEHHOTO BpEMEHHU. 3alllUTa HacEJIEHUs B  YPE3BbIYAWHBIX CHUTyalUsX.
YCcTOWYNBOCTh (PYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHMKH B YpPE3BBIYAMHBIX CHUTYaIUSX.
VYnpaBieHue 0e30MacHOCThIO KHU3HEJIEATENbHOCTH. 3aKOHOJaTeldbHble M HOPMAaTUBHBIE



MIPABOBBIC OCHOBBI YIIPABIICHUSI O€30MACHOCTHIO )KU3HEACATEILHOCTH. JKOHOMUYECKHE OCHOBBI
yopaBieHus: Oe3omacHocThiO. CTpaxoBaHMe PpHUCKOB. [oCcymapcTBEHHOE — yIpaBJICHHE
0€30IMaCHOCThIO.

4. O0beM y4eOHOi TUCIUILIHHBI:

Bunx yuebnol paboThl B 3aueTHBIX B akanmewm.
eIMHULIAX gacax
O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY IIAHY 4.0 144
AyIUTOPHBIE 3aHITHS . 1,33 48
Jlexumu (Jlek) 0,89 32
Jlaboparopusie 3anstus (JI3) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
IToaroroBka K KOHTPOJIBHBIM paboTamMm 1,11 40
[TonroroBka K 1a00paTopHBIM paboTam 0,56 20
Bua uToroBoro KOHTpoJIsi: 3a4eT/IK3aMeH 1,0 Ix3ameH (36)
Bun yuebnoit paboThl B 3aueTHhIX | B actp. wacax
eINHUIAX
OO0masi TPyA0eMKOCTh AUCHUILUIMHBI 10 YyuyeOHomy | 4,0 108
TUIAHY
AyaMTOpHbIE 3aHATHSI: 1,33 35,91
Jlexuuu (JIek) 0,89 24,03
JlabopaTopnsbie 3ansatust (JI3) 0,44 11,88
CamocrositesbHas padora (CP): 1,67 45,09
IToAroroBKa K KOHTPOJILHBEIM paboTam 1,11 29,97
IMToaroroBka K 1ab0paTOPHBIM paboTam 0,56 15,12
Bupa uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1,0 Ik3ameH (27)
AHHOTAIUA

K yueOHOil mporpamMme Iy CHUNIIHHBI
«ITpoueccnl n anmapaTsl xXumuueckoid Texnonaorun» (b1.65.17)

1. Heap JMCHUIUIMHBI — BMeCT€ C JUCHMIUIMHAMHU OOIIEeH XMMHUYECKOH TeXHOoJoruei,
XAMAYECKIMH TIPOLIECCAMHA M pPEaKTOpaMH M JPYTUMH, CBS3aTh OOIICHAyYHYIO W
OOIIENH)XEHEPHYIO MOATNOTOBKY XMMMKOB-TEXHOJIOIOB, YTO HEOOXOIMMO NpPH MOATOTOBKE
0axayaBpoB MO JAaHHOMY HAIpPaBJIEHUIO JJIsl Hay4YHO-HCCIEA0BATEIbCKON M MPaKTUYECKOU
paboThI HA IPEITPUITUIX
2. B pe3yJbTare u3y4yeHus: JUCHUIIUHBI 00y4aOUIUIiCcs MO MporpaMmMe GakajaBpuara
HOJIKeH:
Obaaoams crnenyromumu odmenpodeccuonanbubpMu (OIK) koMmeTeHIMAME:
— CHOCOOHOCTBIO W TOTOBHOCTHIO MCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUIUTAH B Tipodeccuonanbroit nesrenbHoctu (OITK-1);
— TOTOBHOCTBIO HWCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (H3MUECKOW KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEUIECTBA IS TIOHUMAHUS
— OKpy’KaroIero Mupa u sisineHui npuposi (OI1K-2);
— TOTOBHOCTBIO HCIOJB30BaTh 3HAHWS O CTPOCHHWH BEIIECTBA, MPUPOAEC XUMHUYECKOM
CBSI3M B pa3IMUHBIX KJIACCAX XHMWUYECKHX COCAMHEHWH IS TIOHUMAaHHWs CBOWCTB

MaTepHajoB U MEXaHHW3Ma XHMHYECKUX MPOIECCOB, MPOTEKAIOIIUX B OKPYXKaroIleM
mupe (OI1K-3);




3uams:

— OCHOBBI TEOpPHHM IE€peHOca HUMIYyJbCa, TEIJa M MAacChl, NMPUHIUIBI (U3HUECKOTO
MOJICJIMPOBAHUSL MPOILIECCOB; OCHOBHBIE YpPAaBHEHUS IBWKEHUS KUIAKOCTEH; OCHOBBI
TEOpUU TeIIoNepeaaun; OCHOBbI TEOPUU Maccollepeiadyl B CUCTeMax cO CBOOOJHOM U
HETOJIBIKHOW TpaHUIeH pasznena ¢a3; THUIMOBBIE MPOLECCh XUMHUYECKON TEXHOIOTHH,
COOTBETCTBYIOLIME allaparsl ¥ METO/Ibl UX pacyeTa;

— METOJbl TOCTPOEHUS SMIIMPUYECKHMX U  TEOPETHUYECKUX  MOJIEIeH  XHUMHUKO-
TEXHOJIOTMYECKUX IPOLIECCOB.

Ymemo:

— OMNpenensaTh XapakKTep IBIKEHUS JKUJIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKHU
MPOIIECCOB TEIUIO- M MAacCOMepeaayud; pacCUUTBHIBATh IMapaMeTpbl W BhIOUPAThH
anmapaTypy s KOHKPETHOrO TEXHOJIOIMYECKOT0 POLEecca;

— PpaccuuThIBaTh OCHOBHBIE XapPaKTEPUCTUKU XUMHUKO- TEXHOJIOIMYECKOTO IIpoliecca,
BbIOMpATh PAllMOHAIBHYIO CXEMY.

Braoems:

— METOJIaMH TEXHOJIOTMUECKHX PAacueTOB OTIEIbHBIX Y3JIOB U JIETaJled XHUMHUYECKOTO
000pyI0BaHNS;

— HaBbIKaMHM NPOEKTUPOBAHUS TUIIOBBIX allllapaTOB XMMUYECKOU MPOMBIIIJIEHHOCTH;

— METOJaMU OMNpEAENCHUS PAIMOHATBHBIX TEXHOJOTHYECKHX PEXHUMOB PaOOThHI
000pyT0BaHUs.

2. Kparkoe conep:kanue TMCHHIIHHBI

Moayas 1. I'unponuHaMudeckue MpOIECChl U anmapaTbl XUMHYECKOM TeXHOJIOTUH. OCHOBBI
Teopuu SBJICHWM mepeHoca. OOIMe 3aKOHOMEPHOCTH THAPOJMHAMUKHU, TEIJIONEpEeaayud U
Maccomnepenauu. JKuakoctu u ras3pl. [maponuHamuka. TedeHne B TpyOax M KaHalax.
[TogoOHoe mpeoOpa3zoBanne ypaBHenuss HaBbe-Ctokca. bespasmepHble TmepeMeHHBIE -
KpUTEpUU TUAPOAUHAMUYEcKoro mofodus (Dinepa, Peltnonbaca, @pyna, TOMOXPOHHOCTH), UX
(bU3MYECKU CMBICH; TapaMeTpuueckue KpuTepuu. KpurepualbHOE ypaBHEHUE IBUIKEHUS
BSI3KOM kuAKocTH. BpiOOp ckopocteit morokoB. IlepemenieHue >KUIKOCTEH M Ta30B C
TTOMOIIIHIO MAIITNH, MOBBIIIAIONINX JaBICHHE.

Moay.s 2. TennoBbie MPOLECCH] U aNNapaThl XUMUYECKON TEXHOJIOTHUH.

OcCHOBHBIE TETUIOBBIE TIPOIIECCHl B XUMUUYECKOU TexHoyoruu. JuddepeHnuanpHoe ypaBHEHHE
nepeHoca SHeprud B ¢opMme TemnoThl. KOHBEKTHBHBIM TMEPEHOC TEIUIOTHL. PaauaHTHBIM
Teronepenoc. Teronepeaaya B MOBEPXHOCTHBIX TETUIOOOMEHHUKAX.

Moayas 3. Ilpomeccsl u ammaparhl pas3feneHuss ToMOreHHbIX cucteM. (OCHOBHBIE
MaccooOMeHHble Tporecchl).OCHOBBI MaccoOOMeHHbIX —mpoueccoB. [uddepenunansHoe
ypaBHEHHE KOHBEKTUBHOTO TE€peHoca Macchl B OWHapHBIX cpenax. Maccomepenaya.
MatepuranbHblii 6aaHC HENPEPHIBHOTO YCTAaHOBUBILETOCS IMpoliecca. Pacuer MaccOOOMEHHBIX
MPOILIECCOB M ammapaTroB [JIsi CUCTEM C OJHUM pachupeleisieMbIM KOMIIOHEHTOM.Pacuer
MONEPEYHOT0 CEUEHHUs (IraMeTpa) KOJOHHBI, MPEAENThbHO JOMYyCTHMash U SKOHOMHYECKH
ONTUMAJbHAs CKOPOCTH CIUIOMIHON (ha3pl. OCHOBBI pacueTa BBICOTHI MacCOOOMEHHBIX
amnmapaToB C HEMPEPHIBHBIM U CTYMEHYATHIM KOHTAaKTOM (pa3. OOmue mpuHITUIIBI YCTPOMCTBA U
KIaccupuKalusg amnmaparoB JUisi MacCOOOMEHHBIX TMPOIECCOB B cucTeMax «ra3(map)-
KUIKOCTh». OCOOEHHOCTH KOHCTPYKIMI abcopbepoB. OCHOBBI pacueTa W ammapaThbl IS
JTUCTUIIISALIMH.

Moayab 4. OCHOBHBIE T'MApPOMEXaHWYECKHE Mporecchl. [Iporeccsl n anmapartsl pas3ieneHus
TeTEepPOreHHbIX cucteM.Pa3fenenre >KUJIKMX U Ta30BbIX T€TEPOTE€HHBIX CHUCTEM B MOJE CHII
TSDKECTU. TedeHWe uepe3 HEMOABHIKHBIE 3EPHHCTHIE U TICEBJOOKHKEHHBIC  CIIOM.
OunbTpoBaHUE CYCIIEH3UI U OUMCTKA T'a30B OT MbUIeH HA QUIBTPaX.



4.00beM yueOHOH TUCHMILINHBI:

Bcero 5 cemecTp 6 cemecTp
Buer yaeGroit paborst 3;;{' AK. ygac. 3au. ex. AK. yac. 3:;1' AK. ygac.
O01mas Tpya0eMKOCTh
AUCHMILIHHBI 10 Y4eOHOMY 10 360 5 180 5 180
MJIAHy
AyYAUTOPHBbIE 3aHATHS: 3,56 128 1,78 64 1,78 64
Jlexumm (Jlek) 1,78 64 0,89 32 0,89 32
ITpaxtrueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 4.44 160 222 80 2,22 80
(CP):
CamocTosiTeIbHOE U3YUECHHE 4,44 160 2,22 80 2,22 80
pa3ziesoB TUCIUILUTHHBI
Bux uTOrOoBOro KOHTPOJIS: JK3aMeH JIK3ame
3a4eT/IK3aMeH 2,0 72 10 (36) 1.0 H (36)
Bcero 5 cemecTp 6 cemecTp
Bunsr yue6HOM paboThI 3au. Acrtp. 3au. e Acrtp. 3au. AcTp. Hac
erl. Jac. e yac. el p. Hac.
O01as Tpy10eMKOCTh
AMCUMILIMHBI 10 y4eOHOMY 10 270 5) 135 5 135
TUIAHY
AYyIUTOpPHBIE 3aHATHS: 356 96,12 178 48,06 178 48,06
Jlexmm (Jlek) 178 48,06 0.89 24,03 0.89 24,03
[Tpaxtueckue 3anstus (I13) 178 48,06 0.89 24,03 0.89 24,03
(C(‘;III:/I)(.)CTOHTQJII)HZIH pabora 4,44 119,88 2,22 59,94 2,22 59,94
CaMocTOATEIBHOE N3YUCHHE 4.44 119,88 222 59,94 222 59,94
pa3eNioB JUCIUILIAHBI
Bua uTOroBoro KOHTpOJISA: 20 54 10 Jk3ame 10 IK3amMeH
3a4yeT/IK3aMeH ' ' H (27) ’ (27)
AHHOTAIUA

K Y4eOHOo# mporpaMme JHCHHILIAHBI
«O6mas xumuueckasi TexnoJjorus» (b1.5.18)

1. Heab aucuunauHbl — QOpMUpOBaHUE 3HAHUN B 00JacTU peanu3alui XUMHUKO-

. B pesyabrare

TEXHOJIOTUYECKUX TPOLIECCOB C Y4YeTOM (PUBUKO-XUMHUYECKUX O0COOEHHOCTEH
MPOTEKAIOIINX peakluid, BBIOOpa ONTUMAIBHBIX YCIOBUN peau3yeMbIX MPOIECCOB,
BbIOOpa H(PPEKTHBHBIX PEAKTOPOB, NPHOOPETEHHS HABBIKOB B COCTaBJICHUU
MaTepUaIbHBIX U TEIUIOBBIX OAJIAHCOB, B pacyeTe MPOLECCOB U PEaKTOPOB HAa OCHOBE
MaTeMaTHYeCKOT0 MOJEIMPOBAHMs, TMOJIY4YEeHUs 3HaHUM B o0jacTu pa3paboTKu
sHeprocOeperaronx XUMUKoO-TexHonmoruueckux cucrteM (XTC), 0e30TXOAHBIX U
MaJIOOTXOAHBIX TEXHOJIOIUI Ha MPUMEPE COBPEMEHHBIX POU3BOJICTB.

U3yYeHUsl AUCHMIUVIMHBI o0yvyawuuiici Mo mnporpamme
0akaJlaBpHAaTa J0JI/KEH !

Obnaoams CIIETYIOIIUMHU oOuienpogeccuoHanbHbIMU
npodeccuonansubivu (I1K) komneTeHnusIMMU:

(OIIK) "



—  CIOCOOHOCTHIO U TOTOBHOCTBHIO UCIOIh30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHIUIMH B TipodeccuonanbHoit aesteapHoctr (OITK-1);

— CIOCOOHOCTHIO MPHHUMATh KOHKPETHBIE TEXHUYCCKUE pEIICHUs MpU pa3padoTke
TEXHOJIOTHYECKHUX TIPOIIECCOB, BHIOMPATh TEXHUYECKUE CPEIICTBA M TEXHOJIOTHU C
Y4ETOM 3KOJIOTHUECKUX MoCaeAcTBHH ux npumencaus (ITK-4);

Suame.

— OCHOBBI TEOPUU XUMHUUYECKHUX MIPOILIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO MCCIICIOBAHMS B3aMMOJICUCTBUS XUMUUYECKHUX MPEBPAICHUN U SIBJICHUI
MepeHoca Ha BCEX MaCIITAOHBIX YPOBHSX;

— METOJMKY BEIOOpA peakTopa U pacuéra mporecca B HeM;

— OCHOBHBIC PEaKIIMOHHBIC MTPOIECCHI U PEAKTOPHI XUMHUYECKON  OMOTEXHOJIOTHH;

—  OCHOBHBIE NMPUHITUIIBI OPTaHU3AINNA XUMHUYECKOTO MTPOU3BOJICTBA, €0 UEPAPXUUECKYIO
CTPYKTYPY, METOIbI OIIEHKH 3((HEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIC XHMHYECKHE TIPON3BOCTBA.

Ymemn:

— paccyuTaTh OCHOBHBIC XapaKTEPUCTHUKHA XUMUYECKOTO IIPOIIecca;

— BBIOpaTh PalMOHAILHYIO CXEMY IPOHU3BOJICTBA 33JaHHOTO MTPOYKTa;

— OIEHHUTh TEXHOJIOTUYECKYIO 3P (HEKTUBHOCTH MIPOU3BOJCTBA; BHIOPATh d(h(HEKTUBHBIN THIT

peakTopa;

— TMPOBECTH pacyeT TEXHOJIOTMYECKUX IMapaMeTPOB IS 33IaHHOTO MPOIIecca;

— ONPEICIIUTh TapaMeTPhl HAWTYYIIEH OPTaHU3AIMH [TPOIIeCcCa B XUMUYECKOM PEaKTope.

Braoemy.:

— MeroaaMu aHanm3a 3QpPEeKTUBHOCTH PaOOTHl XUMHYCECKUX IPOU3BOJICTB;

— METOJaMH pacueTa W aHajim3a MPOIECCOB B XHMHYECKUX PEAKTOPax, ONPEACICHUS
TEXHOJIOTHYECKUX ITOKa3aTelIeH;

— METO0JIaMH BBIOOPA XUMHUYECKHUX PEAKTOPOB.

3.KpaTkoe coaep:kaHue THCHUTLIAHBI

Moayasb 1. XuMuyeckasi TEXHOJIOTHS U XUMHUYECKOE MPOU3BOICTBO

1.1. OcHOBHBIE ONPENEIICHUS U TIOJIOKEHUSI.

XuMudeckass TEXHOJOTUS - Hayka 00 DKOHOMHYECKH, OKOJOTMYECKH | COIMAIBHO
000CHOBaHHBIX CIIOCO0ax W MpoIleccax MepepaboTKH ChIPhs C MU3MEHEHHWEM €ro CocTaBa U
CBOMCTB MyTEM MPOBEICHUS XUMUYECKHX U (PU3NKO-XUMHUECKUX MPEBPAIICHUA B MPEIMETHI
MoTpedsieHnsT U CcpelacTBa Mpou3BoACTBa. OOBEKT XMMHUYECKON TEXHOJIOTUU - XMMHUYECKOE
MPOU3BOACTBO. MEXKOTpaciIeBOr XapakTep XHUMHUYECKOW TEXHOJIOTMU. Pa3zBUTHME XMMHUYECKHX
MIPOU3BOJICTB U XUMUYECKON TEXHOJIOTHHU. MeCTO XMMHUECKON TEXHOJIOTHH B MPOMBIIIICHHOM
chepe U METOJOB XMMHUYECKOH TEXHOJOTHMH B HEXMMHYECKHX OTPACISAX MPOMBIIUICHHOCTH.
MeToapl XMMHUYECKOM TEXHOJNOTUU — CHCTEMHBIH aHalu3 M METOJbl MaTeMaTH4YeCKOTO
MojiennpoBaHus. CHCTEMHBIH aHAJTU3 CIIOKHBIX CXEM M B3aWMOJICHCTBHI 2JIEMEHTOB CXEMBI —
MOHATHE U cojAepkaHue Merona. @Du3myeckoe U MaTeMaTHYeCKoe MOJICIHpPOBaHUE,
OTIpe/ieJiecHUe W OCHOBHBIC TIOHATHS, HX MECTO B WHKCHEPHO-XUMHUYCCKHX HCCICIOBAHUAX H
pa3paboTkax. MecTo 1 3HaYeHHE HaTypHOTO U BHIYMCIUTEILHOTO IKCIIEPUMEHTA.

Copep:xanue 1 3aa4u yueOHOTO Kypca.

1.2. Xumuueckoe npou3BOJICTBO.

[ToHsiTHE 0 XMMHUYECKOM NPOU3BOJCTBE KaK O CHUCTEME MAIMH W aIlllapaToB, COCIUHEHHBIX
MaTepI/IaJ'IBHBIMI/I 158 BHepFeTI/I‘ICCKI/IMI/I II0TOKaMUu, B KOT OpBIX OCYHIGCTBJ'ISHOTCS[
B3aMIMOCBSI3aHHBIE XUMHUYECKHE TPEeBpaIIeHus U (hU3HUECKUe MPOIECChl MepepaboTKU ChIPhS B
MPOAYKTHl. MHOTO(QYHKIIMOHAIBHOCTh XUMUYECKOTO MPOU3BOJICTBA - MOJIYYEHHE MPOAYKTOB,
9HEPro- U pecypcocOepekeHrne, MUHIMH3AINS BO3ICUCTBUS HA OKPYXKAIIyI0 cpeny. Oomas
CTPYKTypa XMMHUYECKOT0 MPOU3BOJCTBA - COOCTBEHHO XMMHUYECKOE MPOU3BOJICTBO, XpaHEHHE
CBIPBSI ¥ IPOAYKIIUHU, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U 6e30macHOCTH. OCHOBHBIE TIOJICUCTEMBI
XUMHUYCCKOTO HpOI/ISBO)ICTBa - IIOATrOTOBKA CBIprI 158 MaTepI/IaJ'IOB, XUMHUYCCKHUEC U (1)1/131/11(0-



XUMHAYECKHE IMPEeBpAIEHUs. BBIACICHUE MPOAYKTOB, 00€3BPEKMBAHUE YTHIIM3AIMUS OTXOJOB,
TEIVIO- M 3HeproodecrnedyeHue, BOAOMOJATOTOBKA, YIpaBiI€HHE MPOU3BOACTBOM. OCHOBHBIE
TE€XHOJIOTMYECKUE KOMIIOHEHThl - CBIpbE, BCIIOMOTraTelIbHbIE MAaTepuajbl, OCHOBHOW M
JOTIONIHUTEBHBIA  MPOIYKTBI,  OTXOABI, JHEPreTHYEeCKHe pecypchl, 000pyaoBaHuE,
CTPOUTENIbHBIE KOHCTPYKLIMU U TPUOOPHI, MPOU3BOACTBEHHBIN TIEPCOHAIL.

KauecTBeHHblE =~ M~ KOJMYECTBEHHBIE  IIOKA3aTeld  XMMHYECKOTO  IPOU3BOJICTBA:
TEXHOJIOTMYECKHUE I0Ka3aTeau - IMPOU3BOAUTENBHOCTh U MOIIHOCTH IPOU3BOJICTBA, BBIXOJ
MPOJYKTa, pacxoAHble KOA(PGUIUEHTHl MO CHIPbI0 M 3HEPIHH, WHTEHCHUBHOCTH IPOLIECCOB,
Ka4yecTBO MPOAYKTAa; SKOHOMUYECKHE TOKa3aTeNn - ce0eCTOMMOCTh MPOJYKTa, MPUBEICHHBIC
3aTpathl, yAEJIbHbIE KalUTaJIbHbIE 3aTPaThl, IPOU3BOAUTEIBHOCTD TPYAQ; IKCILUIyaTallMOHHBIE
MOKa3aTeH - HAJEKHOCTh U 0€30MacHOCTh (PYHKIIMOHUPOBAHHSI CHCTEMBbI, YyBCTBUTEILHOCTD,
pPEryaupyeMoCcTb U YIPaBISEMOCTh IpPOIECCa; COLMAIbHBIE MOKAa3aTeau - BO3JECHCTBUE Ha
OKpY’KaIoIIyIO cpeny, 0€30MacHOCTh 00CTYKHBAHUSA, CTEIICHh MEXaHU3aUN U aBTOMATH3AIHH.
1.3. CoIpbeBBIE pecypcChl, BOAA U SHEPIUsl B XUMUYECKOM IIPOU3BO/ICTBE.

Knaccugukanusi ChIpbeBBIX PECypcoB MO Pa3IUYHBIM NpPU3HAKaM - (a30BOMY COCTOSHHUIO,
MIPOUCXOXKACHUIO, UCTOYHHKAM. MuHepalbHOE ChIphe (PyIObl M TMOJIE3HBIE HCKOMAEMBIE),
OpPraHUYECKOE MPUPOJHOE ChIphE (TOPIOYUE MCKOMAEMBIE), PACTUTEIBHOE U )KUBOTHOE ChIPHE,
BTOPUYHOE CBHIPBE - MX HCIOJIb30BaHUE U MyTH NepepadoTku. OCHOBHBIE CIIOCOOBI IEPBUUHOM
00paboTKH ChIphs (0OOTAICHHE, OYUCTKA, IMOATOTOBKA K TPAHCIIOPTUPOBKE U TepepaboTKe).
[TonsiTHe, CyIHOCTH W TPHUMEPHl YIIyOJEHUS WCIOJIB30BAHUSA CHIPbS, KOMOMHHUPOBAHUS
IIPOU3BOJICTB Y KOMILIEKCHOM 1epepabOTKH ChIPbSL.

3Hau€HHE M HCIOJB30BAHME BOJBl B XUMHUYECKHMX HPOU3BOACTBaX. VICTOUHMKH BOJBI.
TpeboBaHHsI K TEXHOJOTHYECKOW W OBITOBOW BOjE. IIpOMBINUICHHASs TOITOTOBKA BOJIBI H
METO/bl €€ OYUCTKH OT nmpumeceil. OCHOBHbIE METO/bl KOHTPOJSL KauecTBa BOJIbl. DKOHOMHMS
BOJIONIOTPEOIICHHS B TPOU3BOICTBE. BOI00OOPOTHBIE CHCTEMBI.

Bunbsl ¥ UCTOYHMKHM SHEPTUM B XMMHUYECKON MPOMBINIIEHHOCTH. MacmTaOpl moTpebieHus: u
CIOCOOBI YMEHBIICHHS JHEpPreTHuecKkux 3arpaTr. CyImHOCTh W TMpPHUMEPHl pEreHepaluy |
peKynepauuy SHEpPruu. OHEProTEXHOJIOIMYECKHE CHCTEMbl. BTopuuHble 3HEpreTudyeckue
pecypcesl.

Moayas 2. TeopeTnueckue OCHOBbI XUMUYECKUX MPOLIECCOB U PEAKTOPOB

2.1. OcHoBHbIE ompeneiaeHuss W MONOKEHUs. DPUINKO-XUMUYECKHE 3aKOHOMEPHOCTH
XUMUYECKUX TPEBPAICHUM - CTEXHUOMETPUYECKHE, TEPMOAMHAMUYECKHE, KHHETHYECKHE.
[lokazarean XUMHYECKOIO TPEBpAIlCHUs - CTENEeHb MpEeBpallleHus, BBIXOJ MPOAYKTa,
UHTerpanbHas U audQepeHnranbas CeleKTUBHOCTH, CKOPOCTU PEaKlUd W TPEeBpaICHUS
peareHToB.

2.2. X¥MHUYECKHUE MPOLECCHI.

Onpenenenue. Kraccupukanys XUMHUYECKHMX TMPOLIECCOB MO Pa3IMYHBIM IPU3HAKAM -
XUMHYECKUM (BHJl XUMHYECKOW pEaKiuu, TEPMOJAMHAMUYECKHE XapaKTePUCTHKH, CXeMa
npeBpaiieHuii) 1 $a3oBbIM (YUCIIO U arperatHoe coctosinue ($az). ['OMOTeHHBI XUMHUUECKHUI
npouecc. OnpeneneHue U npuMepsl. BiusHue XMMUYECKUX MPU3HAKOB U YCIOBUN MPOTEKAHUS
mpouecca Ha ero mnokazarend. CnocoObl uHTeHcuukanuu. [loHSATHE ONTHMAIBHBIX
temneparyp. ONTUManbHBIE TEMIEPATypbl IS OOpPaTUMBIX M HEOOpPAaTUMBIX 3K30- U
SHAOTEPMHUUYECKUX peakuuid. ['eTeporeHHbI (HEKaTATUTHYECKH) XMMHYECKUN MpoIecC.
Omnpenenenve u mnpumepsl. CTpykTypa Tmpolecca M €ro CoCTapisiomue (CTaaun).
Habmtonaemasi ckOpocTh XHMMHYecKoro mnpeBpaimieHus. OOnactu (peXKHMMbI) MPOTEKAHUS
mpolecca, JUMUTHPYIOIIAs cTaaus. | eTeporeHHbld XUMUYECKUi mporece "ra3 (KUIKOCTb) -
tBepaoe". OOOCHOBaHME, TOCTPOCHHE M aHAJIM3 MaTEeMaTHYECKOW MOJENH I peakiui
ropeauss  (moxens  "ckumaromiasicis  cdepa) W Tomoxumuyecko — (momens  c
HeB3auMozeicTBytomuM  siapom").  HabOmionaemass  CKOpPOCTh — IpEBpalleHHs,  BpeMs
MIPEeBpAICHHS U MyTH UHTEHCU(PUKALIUN AJIs1 Pa3IMYHBIX 00acTelt mpoTeKaHus Mpoliecca.



'ereporeHHplli XUMHUYECKHI Tporiecc '"ra3 (KUAKOCTh) - JKUAKOCTH'. (OOOCHOBaHUE,
MIOCTPOCHHE U aHaJu3 MareMarudeckoil Monenu. HaGmiomaemasi cKOpoCTh MpeBpalIeHUS U
obnactu mporekanus nporecca. [yt nHTeHCu UKy U1 Pa3IMYHbIX PEKUMOB IpoIiecca.
Karanmurnueckuit npornecc. Onpenenenne, kiaccudukanys, npuMepsl. ['eTeporeHHbIi KaTanmu3
Ha TBepIOM Kartanuzarope. OO0CHOBaHME, IOCTPOCHUE U aHAJIN3 MaTEMAaTUYeCKONH MOJAETH Ha
KaTaJUTHYECKON MOBEPXHOCTH U B MOPUCTOM 3€pHE KaTanuzaropa. Habmiomaemas ckopocThb
mpeBpamieHuss u o0jJacTh mpoTekaHus mporecca. CTemneHb HUCMONb30BaHUS BHYTPEHHEH
noBepxHoCTU. [1yTu nHTeHCHpUKAIIK KATaTUTHYECKUX TPOIIECCOB.

2.3. XMMHUYECKHE PEAKTOPBI.

OnpeneneHre W Ha3HAuY€HHE XHMMHUYECKOTO peakTtopa. PeakTopbl B XHMHUYECKUX U
HEXUMUYECKUX OTPACIAX MPOMBIIUIEHHOCTH. (O030p THNOB XMMHYECKHUX PEAKTOPOB, HUX
CTPYKTYpHBIE 3JIEMEHTHI (pEaKIMOHHAsi 30HA, YCTPOMCTBA BBOJAa U BBIBOAA, CMEIICHUS,
pa3feneHus U pacrpesieieHusl MOTOKOB, TEIUIOOOMEHHBIE 3J€MEHTHI), OCHOBHBIE MPOLIECCH U
aBiieHuss B HuX. Cucremarusaiysi MpOLECCOB B XMMHUYECKOM pEaKToOpe Mo MacuTady ux
MPOTEKAHUS: XUMHUECKasi PEaKInsi, XHMUUECKHI MPOIIECC B DIIEMEHTAPHOM 00beMe, MPOIECChI
B pPEaKIMOHHOM OJJIEMEHTE U B PEaKTOpe B IEJIOM, - MX B3aUMOCBSI3b U HepapxuyeckKas
CTPYKTypa MaTeMaTUYECKON MOJIeNH Ipolecca B peakrope. [Ipumepsl nporieccoB B pa3inuHbIX
BUJAX XHMHUYECKHUX peakTopoB. Kiaccuukamnuss mpoueccoB B peakTopax IO pa3IudHbIM
MPU3HAKAM - BHJI XUMHYECKOTO MPOIIecca, OPraHN3alns TOTOKOB PEareHTOB (CXeMa JBUKEHUS
PETEHTOB Yepe3 peakTop, CTPYKTypa MOTOKOB B PEAaKIIMOHHOW 30HE), OpraHu3alus TEIJIOBBIX
MMOTOKOB (TETIOBOM PEXKUM, CXeMa TEIUI00OMEHA), CTallMOHAPHOCTH MpoIecca.

O6ocHOBaHHE U TMOCTPOCHHE MaTeMAaTUYECKOM MOJEIH Mpoliecca B PEaKTOpax pa3iIndyHOro
THTIA KaK CHCTEMbl ypaBHEHUH MaTEPHAIHLHOTO W TEIJIOBOrO OATaHCOB HA OCHOBE JaHHBIX O
CTPYKType MOTOKAa, XUMUYECKUX MPEBPAICHHIX, SIBICHUAX MEpPEeHOCca TEIUla U BEIIeCcTBa U UX
B3auMoieiicTBur. CuctemMaru3amus 1 KiaccupuKams MaTeMaTHIECKAX MOJICTICH TPOIECCOB B
peakTopax. M3oTepMuueckre mpouecchl B XUMUYECKOM peakTope. BiusHue CTpyKTypsl IOTOKa
(umearbHOE CMEIIEHHE W BBITECHEHHE), CTAl[MOHAPHOCTH TMporecca (MPOTOYHBIM U
MEepUONYECKHii), TMapaMeTpoB W  YCIOBUH MpOTEeKaHHWs Tmpolecca (TeMreparypa,
KOHIICHTpalUs, JaBJICHHE, 00beM PEaKIMOHHON 30HBI, BpPEMs), BHUJA XUMHUYECKOM peaKinu
(mpoctass W croxHasi, oOpaTuMmas U HeoOpaTMMas) U e€e TMapaMeTpoB Ha MNPOQPIIU
KOHIICHTpAlUK M MOKa3aTeJIM Ipoliecca B peakTope (CTerneHb MPEeBPaIeHus], BBIXO IPOIYKTa,
CEeNIeKTUBHOCTh mporecca). OCHOBBI pacuera mpoiecca B peaktope. ComocTaBieHHE
3(PEKTUBHOCTH MPOIIECCOB B PEAKTOPAX, OMHCHIBAEMBIX MOJCISMH HICATHHOTO CMEIICHHS U
BbITeCHEHUdA. Heuzorepmuyeckue mnpouecchl B XHUMHUYECKUX peakTopax. OpraHuzauus
TEIUIOBBIX TMOTOKOB M PEKHMMOB B XHMMHUYECKHUX peakTopax. PacmpeneneHue TtemiepaTypsl,
KOHIIGHTPAllUd M CTENEHU MPEBPAILEHUS B PEAKTOPE B PEKUMAX HACATBHOIO CMENICHUS U
BBITECHEHHUS, aauadaTHYecKoM H C TemiooOMeHoM. CBsi3b TeMmmeparypbl U CTEICHU
npeBpatieHuss B agunadbatudeckoM mporecce. COmocTaBieHUE C U30TEPMUUYECKUM PEKHUMOM.
Uwucno u ycTONYUBOCTh CTAIMOHAPHBIX PEKUMOB B PEAKTOPaX UCATHHOTO CMEIICHHS.

2.4. [IpoMbILIUIEHHBIE XUMUYECKUE PEAKTOPBI.

Ha xoHKpeTHBIX TpHuMepax MPEeaMETHO PACcCMATPHUBAIOTCS MPOMBIIUICHHBIC PEAKTOPBI IS
MPOBEACHUS MPOLIECCOB TOMOTE€HHBIX, T€TEPOT€HHBIX M KATATUTUYECKUX - THIBI PEaKTOPOB,
KOHCTPYKTHBHBIC XapaKTEPUCTUKH U OCOOEHHOCTH PEXUMa, 00JIACTH UCIIOJIb30BAHUS.

Moayasb 3. Xumudeckoe Ipou3BOACTBO, KaK XMMUKO-TexHoJoruyeckas cucrema (XTC).

3.1. CTpyKTypa ¥ onucaHne XHMUKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XWMHYECKOE TPOU3BOJICTBO Kak xXuMHKoO-TexHosorndeckas cucrema (XTC). Ilonstue
cucteMbl M XTC. CocraB XTC: »jeMeHTBI, CBsI3H, IIOJCUCTEMBI. JjeMeHThl XT1C,
KJ1accuuKalus 1o BUIy MpoleccoB U Ha3zHaueHHIo. TexHomorndyeckue cBsizu 31eMeHToB XTC
(motokm). IlocnemoBaTenbHas, MapaljielibHas, pa3BETBICHHAs, IOCIEI0BATEIbHO-00BOAHAS
(6aitmmac), oOpaTHasi (pEIMKII) TEXHOJIOTHYECKHUE CB3U. VX cxembl m Ha3zHadyeHue. OnucaHue
XTC. Bunet mopeneit XTC - ommcarensHbie U Tpadudeckue. OmnucaTelbHbIE MOAETH -
XUMHUYECKass CXeMa M MareMarudeckass mMojenb. ['paduueckne mMoaenud - (QPyHKIIMOHATbHAS,



TEXHOJIOTMYECKasi, CTPYKTYpHasi U Apyrue (crnenunaibHbie) cxembl. HazHauenue, mpuMeHeHue u
B3aHUMOCBA3b MOJEIIEN.
3.2. Anaims XTC.

[Tonsitue, 3amaun u pesynbraThl aHanu3za XTC - cocrosaue XTC, maTepuanbHbIii U TEIUIOBOM
OaylaHChl, TIIOKa3aTeau XuMuueckoro mpousBoacTBa. CpoiictBa XTC Kak CHCTEMBI:
B3aMMOCBS3aHHOCTH PEKUMOB 3JIEMEHTOB, Pa3IMYUEe ONTUMAIBLHOCTH 3JE€MEHTa OAMHOYHOTO U
B CHCTEME, YCTOMYMBOCTh U CYIECTBOBAHUE CTALIMOHAPHBIX PEXXUMOB M ap.MaTtepuanbHbli U
TEIUIOBOM OanaHchl. MeTouKa COCTaBICHUS U pacueTa MaTepPHAIbHBIX M TEIUIOBBIX OAlaHCOB
XTC u ee moacucreM. OcobeHHOCTH pacuera OagaHCOB B cxeMmax ¢ penukioM. dopmer
npencTaBicHusl OamaHcoB (TaOnwipl, auarpaMMbl © JAp.).MarepuayibHbI OamaHc IS
MacCOOOMEHHBIX U PEaKIHMOHHBIX 3JEMEHTOB. lcmonb3oBaHUE CTEXMOMETPHUUYECKHUX,
TEPMOAMHAMHYECKUX H MeEXK(a3HbIX OalaHCOBBIX COOTHOIICHUH. CTEeXHOMETPUYECKHE
COOTHOIIEHUSI M HUX pa3HOBUAHOCTU. CTENEeHb UCIOIb30BAHUS CBHIPHEBBIX PECYPCOB.
DOHTaNBIUIHBIN, SHEPreTUYeCKHi (TI0 MOJIHOW PHEPruM) U dKcepreTndyeckuid 6anancel u KI1/1.
Nx conocraienue u ucnonb3zoBanue B ananuze XTC.

3.3. Cunre3 XTC.

Iousitue u 3apaum cunre3a (mocrpoenusi) XTC. OcHoBHble 3Tanbl pa3padorku XTC.
Posib MaTeMaTH4eCKHX M 3BPUCTHYECKHX METO0B.

OcHoBHble KoHuenmu npu cuHTe3e XTC: mMOmHOE WCIONB30BaHME CHIPHEBBIX U
OHCPICTUYCCKUX pPECypCoB, MHHUMU3aUA O0TXOO0B, OIITUMAJIBHOC HUCII0JIb30BaHHUEC
armmaparypbl. X copepkaHue W cnocoObl peanu3anuu. KoMOWHHpOBaHHBIC MPOM3BOACTBA,
COBMCIHICHHBIC IMPOLECCHI, BTOPHUYHBLIC SHCPICTUUYCCKUC PECYPCHI, SHCPrOTCXHOJIOIMYCCKUC
cuctembl, nepecrparBaembie XTC, 3aMKHYTbIE, MaTOOTXOAHbIC POU3BOACTBA - UX HOHSITHSL,
0CcOOEHHOCTH ¥ TIPUMEHEHHE.

OIHOPO/IHBIE TEXHOJIOTMYECKHE CXEMbI: CHCTEMa PEKYNEepaTUBHOIO TEIIOOOMEHa, CHCTeMa
paszesieHuss MHOTOKOMIIOHCHTHOH CcMecH, cucTteMa peakTopoB. OCHOBBI IOCTPOCHHUS HX
ONTHMABHOU CTPYKTYPHI

Moayas 4. [IpoMbIIUTEHHBIE XUMUYECKUE TPOU3BOICTBA.

XUMUYECKHE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEIMETHO KaK pealn3alusi H3Y4YEeHHBIX
TEOPETUYECKUX OCHOB XMMHUKO-TEXHOJOrndeckux npoueccoB 1 XTC, KoHIENIMI TOCTPOCHUS
BbIcOKOdGhexTuBHOM XTC. OCHOBHOM akIEHT JAeiaeTcs Ha (PU3MKO-XUMHUYECKHE OCHOBBI
KOHLENIUN IOCTPOCHUS TEXHOJOTUYECKOM CXEMBI IIPOU3BOJCTBA U €r0 IOJCUCTEM.
[IpousBoacTBo cepHoil kucnoThl. [IponsBoacTBo ammuaka. [Ipon3BoICTBO a30THOM KHCIOTHI.
IIpousBoncTBO cTHpoOa.
Mopayasb 5. CoBpeMeHHbIE TEHIEHLIUN B Pa3BUTHH XUMUYECKONH TEXHOJIOTHH.
Tekyiiee cOCTOSHHE XMMHUYECKOW NPOMBIIUIEHHOCTH B MHUPE M TEHJACHLUU €€ Pa3BUTHIL.
[lepcnekThBHBIE  MCTOYHUKM  CbIpbg M dJHepruu.  Kiacrepuzanuss — XMMHYECKOU
npombliiieHHOCTH. CoBMelIeHHbIe npoliecchl. | MOkue u nepecTpanBaeMble TEXHOJIOTHMYECKHE
cxeMmbl. HoOBbIE XMMMKO-TEXHOJOTHYECKHE IPOLECCHl M CHOCOOBI MOJyYEHUs MPOIYKTOB.
HanotexHnosnorus.

3. O0beM yueOHO# TMCHUNJINHBI:

. B 3aueTHEBIX B akanem.
4. Buabl padoyeii padboTbl
eAMHHIIAX qJacax
O0mas TPyA0eMKOCTh JMCHUILJIUHBI 10 Y4eOHOMY IIAHY 7 252
KonrakThas pa6ora (KP): 2,22 80
Jlexrmu (JIek) 0,89 32
[Tpaktuueckue 3arstus (I13) 0,89 32
JlaGopaTtopusbie 3ansatus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 3,78 136
IK3aMeH
Buja xonTpoJisi: 3auer / 3k3amMeH 1 (36)




. B 3auerHbIx B actponom.
Buabl padoueii padoTsl
eMHUIIAX qJacax
O01mas Tpy10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 7 189
KonraktHas pa6ora (KP): 2,22 60
Jlexiuu (JIek) 0,89 24
ITpaktuueckue 3ansatus (I113) 0,89 24
Jlaboparopusbie 3ansTus (J1ab) 0,44 12
CamocrositesibHas padora (CP): 3,78 102
JK3aMeH
Buj koHTpoOJISA: 3a4eT / IK3aMeH 1 27)

AHHOTAIUA
K Y4eOHOii mporpaMmme 1 CUMIIMHBI
«CucremMbl ynpaBJjeHHsI XHMHKO-TeXHOJIOrn4eckumMu npoueccammn» (51.5.19)

1. Hear mucuMnmiMHbl — (QopMuUpoBaHHE Oa30BbIX 3HAHUN [0 TEOPUU CUCTEM
yIIpaBJIeHUs] XMMUKO-TexHonornyeckumu npoueccamu (CY XTII), ananusy cBoiicTB
XTIl kak OOBEKTOB YINpaBICHHUS U MPAKTUYECKOTO IPUMEHEHHUS TEXHUYECKUX
CPEICTB YIIPaBJICHHUS.
2. B pe3yabrare wu3yyeHHUs] IUCHUILUIMHBI O00y4YaloIMiicd MO mporpamMmme
0aKkaJlaBpUAaTAa J0JIKEH
Obnaoams crnenyromumu obmenpodeccuonanbabiMu (OIIK) n mpodeccuonansuabivu (11K)
KOMIIETCHIUSIMMU:

— BJAJICHUEM OCHOBHBIMH METOJAaMH, CIIOCO0aMH M CPEACTBAMH IOJYYEHUS, XpaHCHUS,
nepepaboTku HHGPOPMAIMKM, HABBIKAMU pa0OTHl C KOMIIBIOTEPOM KaK CpEICTBOM
ynpasienus unpopmarueii (OITK-5);

— CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTMYECKHM Ipolecc B
COOTBETCTBUU C PETIAMEHTOM M HCII0JIb30BATh TEXHUYECKUE CPEACTBA JJIsl U3MEPEHUS
OCHOBHBIX IIapaMeTPOB TEXHOJIOIMYECKOIO IMPOILECCa, CBOWCTB ChIpbi U MNPOAYKLUU
(TIK-1);

— CHOCOOHOCTBIO  BBIABIATH UM YCTPAHATH OTKJIOHEHHS OT PEXKHUMOB PaOOTHI
TEXHOJIOTHYECKOTr0 00O0pyAOBaHMs M MapaMeTpoB TexHosoruueckoro mpouecca (I1K-
11).

3namo:

— OCHOBHBIE TIOHATHUS TEOPUU  YIpPABIECHUSA; CTaTHUYECKHME W  JUHAMHYECKHE
XapaKTepUCTUKU OOBEKTOB ympaBieHHs; OCHOBHble Buisl CAY U 3aKOHBI
pETyJINPOBAHNS;

— tunoBble CAY B XUMHUYECKON MPOMBIIIJIEHHOCTH; METOJbl M CpPEICTBA U3MEPEHHS
OCHOBHBIX TEXHOJIOTHUECKHX apaMeTPOB; ycToiunBocTh CAY;

— OCHOBHble TMOHATUS O HenuHedHbIx CAY, peneliHbIX cucTeMaxX, JOIMYECKUX
IrOpUTMax yIpaBiIeHUs, aJalTUBHBIX U ONTUMAIBHBIX CUCTEMAX YIPaBICHHUS.

Ymems:

— OIpelensTh OCHOBHBIE CTAaTUYECKHME M JIMHAMUYECKHE XapaKTepUCTUKU OOBEKTOB
yIpaBJIeHUS;

— BbIOMpaTh PALMOHAIBHYIO CHCTEMY pETyJIUPOBaHHMS TEXHOJOTHYECKOTO IpOIIecca;
OIIEHUBATh yCcTOMUNBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUIIBI TPUOOPOB 11 tuarHocTuku X TTI.

Bnaoemy:

— METOJaMU TE€OpUU aBTOMATHUYECKOTO PETyJIMpPOBAaHHUS, OpPraHU3alMl U pacdy€ra CUCTEM
ONTUMAJIBHOTO  YNPABICHUS MPOLECCAMU XMMHUYECKOM  TEXHOJOTMHM  TOHKOIO
OpraHMYECKOT0 CHHTE3A.



3. Kpartkoe conep:kanue 1MCUHNIMHBI

Mopnyas 1. Ocnoénvie nouamus ynpaeieHus XUMUKO-MEXHOJI02UYeCKUMU NPOYeccamu.
3HaueHUEe AaBTOMATUYECKOrO YIPABICHUS MJs Pa3BUTHS XUMHUYECKOM IPOMBILIUIEHHOCTH.
OCOOEHHOCTH ~ yNpaBJIEHUS XMMHUYECKMM IPEIIPUATHEM M XHUMHKO-TEXHOJOTHYECKUM
nporeccoM. TeXHUKO-3KOHOMUYECKUH H(PQPEeKT BHEAPEHUS aBTOMATH3HPOBAHHBIX CHCTEM
ynpasieHus. Posnp cucrem ynpaeieHus B oOecrnedeHMH O€30IaCHOCTH XHMHYECKOTO
IIPOM3BOJICTBA M OXpaHbl OKpYyxkaromield cpeapl. OCHOBHbIE TEPMUHBI U OINpPEACICHUS.
Wepapxust ynpasienus. OcHOBHble MpUHLUIBL yhpaBieHus. Kiaccudukanus cucrem
ynpaieHus OynkunonansHas ctpykrypa CAY. [lokazarenu kauecTBa yrpaBieHHUs.

Moayasb 2. OcHogbl meopuu agmomamuiecko2o YnpasieHus.

Marematuueckue mozaenu CAY. Jlunamuueckue xapakrtepuctukun CAY. Hcnonb3oBaHue
oIepalnoHHOro ucurciaenus aius anannza CAY. Tunosble TuHaMuueckue 3BeHbs. BpemeHHbIe
U YacCTOTHBIC XapaKTEPUCTHKH. OKBHUBAJEHTHbIE NPeoOpa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroitunBocth nuHeWHBIX CAY ¢ oOpaTHO# cBsizblo. Knaccudukanus u oCHOBHBIE CBOMCTBa
00BEKTOB yIpaBiieHUs. MeTozbl OIpe/ieNeHusl CBOWCTB OOBEKTOB YyrpaBiieHUs. OCHOBHbIE
3aKOHBl pEryiaupoBaHus. Perymatopsl Ha OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
[MudpoBele U poOacTHble cCHCTEMbl YyIpaBieHUs. BblOOp 3akoHa peryaupoBaHUs U
OIpesieJIEHUE ONTUMANIBHBIX [TAPAMETPOB HACTPOUKH POMBIIIEHHBIX PErYISTOPOB.

Mopnyas 3. H3mepenue mexHonio2uueckux napamempos XuMuKko-mexHo102u4ecko20 npoyecca.
I'ocynapcTBeHHast cucTemMa MPOMBIIIIIEHHBIX TPUOOPOB U CpescTB aBToMaTtu3auuu. OCHOBHBIE
TEPMHUHBI M ONIpeleleHus MeTposioruu. Mertonel u3mepeHuil. CpeincrBa HM3MEPUTEIbHOU
TEXHUKU U MX CTaTHYECKHE U JuHamuueckue cBoicTtra. [lorpemnoctu uzmepenuit. CrnocoObl
nepegayn MHGopMauuu Ha pacctosHue. OpraHuzanus AUcTaHUMOHHON auarHoctuxku XTIL
N3mepeHne OCHOBHBIX TEXHOJIOTMYECKHX IapaMETPOB: JABIEHUsA, TEMIIEPATYpPBI, pacxona U
KOJINYECTBA, YPOBHS JKHUJKOCTU U CBIIYYUX MaTe€pHajoB, COCTaBa U (PU3UKO-XUMHUYECKUX
CBOMCTB BEILIECTB.

Monyabs 4. OcHosbl npoexmuposanusi aMOMAMUYECKUX CUCMeEM YNPAGIEeHUs XUMUKO-
MEXHOI02UYECKUMU NPOYECCAMU.

Ocob6ennoctu ynpasnenus X TII. PerynupoBaHue OCHOBHBIX TEXHOJIOTHYECKUX MMapaMeTPOB:
pacxojia, 1aBjieHus, Temrneparypsl, ypoBHs, pH. Texaunueckue cpenctsa CAY. OcHOBHBIE
Pa3HOBUAHOCTH YIPABIISIOIINX YCTPOUCTB. THIIBI, XapaKTEPUCTUKU U PACUET UCTIOTHUTEIBHBIX
MEXaHU3MOB U PEryIupyomux opranoB. OopmiieHne IpoeKTHOrO 3a/1aHus Ha
aBTOMATH3alMI0 TEXHOJIOTHYECKOT0 Mpolecca. BriOop Touek u3MepeHusi, KOHTpOJIs,
YIPaBIsieMbIX TAPAMETPOB U YNPABJISAIONINX Bo3eicTBUI. CTaHIapThI U YCIIOBHBIE
o0o03HaueHMs i TexHonornyeckux cxeM. OcHoBHble cBesieHust 00 ACY TII B xumudeckoi
npomslnieHHocTH. [Ipumepsr ACY TII B xumuueckoi mpoOMBIIITIEHHOCTH. OCHOBHBIE BBIBOJIBI
1o kypcy. CoBpemennble TeHAeHIMH B pazsutun CY XTII.

4. O0béM yueOHOH TUCHMIINHBI:

. B 3aueTHbIX B akanem. yacax
Bunager paboueii paboTsl
eIMHUIIAX
O01mas Tpy10eMKOCTh THCHMIIJIHHBI 5) 180
0 y4e0HOMY ILIAHY
KonrakTHas patora (KP): 1,33 48
Jlexru (JIek) 0,89 32
[Tpaktueckue 3arstus (I13) 0 0
JlaGopatopusle 3ansaTus (JI13) 0,44 16
CamocrositeabHas padora (CP): 2,67 96
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 2,67 96
JK3aMeH
Buja uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 1 (36)




Brtsi paGoucii paGoTsI B 3auerHbIx B actponom.
eIUHULIAX yacax
O0mas TpyA0eMKOCTh JMCIHUIIJIUHbI 5 135
10 y4eO0HOMY ILIAHY
KonraktHas pa6ora (KP): 1,33 36
Jlexiuu (JIek) 0,89 24
[Tpaxtuueckue 3ansatus (I113) 0 0
JlabopaTtopusie 3ansatus (J13) 0,44 12
CamocrositeabHas padora (CP): 2,67 72
CaMoCTOsITeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 2,67 72
IKk3amMeH
Bua uTOoroBoro KOHTpoOJIA: 3a4eT / IK3aMeH 1 27)

4.4.2 lucuMnaIvHbI BAPUATUBHON 4YacTH (00s13aTe/IbHbIE TUCHUILIMHBI)

AHHOTAUA
K y4e0Ho# mporpaMme JTHCHHUILIAHBI «OCHOBBI dKOHOMHUKH U YIIPABJIeHUS
npoussoacreom» (61.B.01)

Lesab AMCUUNIUHBI — TOTYYSHHE CUCTEMBI 3HAHUH 00 SKOHOMUYECKHX 3aKOHOMEPHOCTSIX
(YHKLIMOHMPOBAaHUS  MPOMBILIUICHHOIO IPOM3BOJACTBA B CHUCTEME HAallMOHAJIbHOMN
HSKOHOMHKH, OOYYEHHE SKOHOMHYECKOMY MBIIUICHUIO W HCIOJB30BAHUIO IOIYYEHHBIX
3HaHUH B MPAKTUYECKOH J1€ATEILHOCTH.

B pe3yabTare n3yueHusi AMCHUILIMHBI 00y4YalOLIUiicsl MO MporpaMMe 0akajaBpuara

JOJIZKeH
Obnaoame cnepytommmu  obmekynsTypHsiMH (OK) u mpodeccnonansasiMu  (I1K)
KOMIIETEHIUSIMHU:

— CHocoOHOCTh WCHOJNB30BaTh 3HAHHWS OCHOB JKOHOMHKM B Pa3JIMYHBIX cdepax
xu3HenesrensHoctr (OK-3);

— CcHocoOHOCTh aHaJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIIHIO, noaouparb
00opyI0BaHUe, TOTOBUTD 3asIBKH Ha IpHOOpeTeHIe 1 peMoHT obopynoBanust (ITK-9).
3uamo:

— OCHOBBI 5KOHOMMKH B Pa3INYHbIX chepax KU3HEeATeNbHOCTH;

— HOpMAaTHBHBIE IPABOBBIE aKThl, PErJIAMEHTUPYIOIINE AEATEIbHOCTD MPEANPUATHS;

— MeTofbl pa3pabOTKH ONEePaTUBHBIX U MIPOU3BOACTBEHHBIX IIAHOB,;

— METOBI U CIIOCOOBI OMIAaTHI TPY/a.

Ymemu:

— COCTaBJIATH 3asBKU Ha 000PYOBaHUE;

— COCTaBJIATH OTYETHI 1O BHITOJIHEHUIO TEXHUUECKUX 3aJJaHUI;

— COCTaBJIATh TEXHUYECKYIO TOKYMEHTALUIO;

— OpraHu3oBaTh pabOTy KOJUIEKTUBA B YCIOBHSIX JEHCTBYIOLIETO MTPOU3BO/ICTBA;

— TOTOBUTh HCXOJHBIE JaHHBIE IS BBIOOpa M OOOCHOBAHUS HAYYHO-TEXHUYECKUX H
OpraHU3aIMOHHBIX PEIIEHHH Ha OCHOBE SKOHOMHUYECKOI0 aHaJIM3a;

— pa3pabareiBaTh ONEpaTHBHBIC IUIAHBI PAa0OT MEPBHYHBIX  MPOWU3BOACTBEHHBIX
MOAPAa3ACIICHAN.

Bnaodemy:

— MeToJAaMHM W HWHCTPYMEHTaMM IIPOBEICHUS HSKOHOMHYECKOTO aHaiu3a 3aTrpar H
pe3yIbTaTOB AESATEILHOCTH MTPOU3BOICTBEHHBIX MOpa3/ICIICHUH;

— UWHCTPYMEHTAMH{ TUIAHWUPOBAHUS W BBIOJHEHHUS MEPONPHUITHH IO TPOU3BOJICTBY
POJIYKIIHH;

— OCHOBaMHM YKOHOMHYECKUX 3HAHUH B pa3IMUHBIX cepax KU3HEAEATEIbHOCTH.




3. Kpartkoe conep:kanue TUCHUNIHHBI
Monayas 1. Beeoenue. Ocrogbl pblHOUHOU IKOHOMUKU
1.1 DxoHomuyeckue NOTPeOHOCTH, Oylara M pecypchbl. DKOHOMHUYECKHE CHCTEMBI M X
cyurHocTh. OOLIeCTBEHHOE MPOU3BOACTBO U AKOHOMUYECKUe OTHoIeHHs. [Ipon3BoacTBEHHBIE
BO3MOXXHOCTH  0OIecTBa ¥ JKOHOMHUYECKHil  BbIOOp. KpuBas TIpOU3BOICTBEHHBIX
BO3MOKHOCTEH. 3akoH yOBIBAalOIICH MpeAebHOM IOJIE3HOCTHUM. THIBI W MOJEIH
SKOHOMUYECKHUX CHUCTEM. DJIEMEHT SKOHOMUYECKOU cucTeMbl. TpaaulluoHHAs SKOHOMUYECKas
cucrema. CoOCTBEHHOCTh: ()OPMBI U ITYTU UX MPEOOPa30BAHHUSL.
1.2 PoiHOYHBIM MexaHW3M cropoca u mnpemnoxkeHus. CoBeplieHHas W HECOBEPIICHHAs
KOHKYpeHUUU. ToBapHbIA (PBIHOYHBIN) THI OOLIECTBEHHOrO Mpou3BojAcTBA. CyIIHOCTh H
YCJIOBUSI BOBHUKHOBEHHUSI pblHKA. BUJIbI PHIHKOB U UX CTpyKTypa. OyHkiuu peinka. Toap u
ero cpoiictBa. Cripoc U mpeioxkeHre Ha pblHKE. [IoHATHE «IaCTUYHOCTBY. DIaCTUYHOCTD
cIpoca U IpeIoKeHus], ToueyHasi u yropas. CoBepIiieHHasi U HECOBEPIIECHHAs KOHKYPECHIIUH.
Mouononus. Makcumu3zanus npuObUTd MOHONOIUCTOM. OJIUrOnous.
1.3 TloHsTHe HaUMOHATBHOM HSKOHOMHUKH, OCHOBHBIE MAaKPOIKOHOMHUYECKHE ITOKA3aTEIIH.
[ToHSATHS COBOKYIMHOTO CHpOCa M COBOKYITHOTO MpenoKeHUs, (HaKTOpbl, BIMIIOINIME HAa HX
n3MeHeHus. llotpebnenus u cOepexeHus. DKOHOMUYECKHH Kpyroob6opot. IIpomsBoucTso,
oOMeH U pacnpenenenue. [lorpebnenue, coepexeHre, THBECTUIIUN TOBAPOB U yCIYT.
1.4 ®unancoBas cucreMa u (puHAHCOBAs MOJUTHKA oOmiecTBa. ['ocynapcTBeHHBIH OIOKET U
rocyapcTBeHHbIN A0ir. Hamoru u HanoroBas cuctema.
Mopnyasb 2. Oxonomuueckue 0CHO8bl YNpasieHus npousso0Ccmeom
2.1 Tlpeampusitue Kak CyOBEKT PBIHOYHOTO XO3SHCTBA. ODKOHOMHYECKHE 3aKOHBI H
OCOOCHHOCTH WX TIPOSBICHUS HA TNPEANPHUATHA. Poib chenuanmcra XUMHUYECKOU
npoMeliieHHocTy. [lpennpustue B cucreMe pPHIHOYHOW SKOHOMHKH. [Ipeampustue — kak
CyOBeKT © OOBEKT MPEANPUHUMATEIILCKON  JeATeTbHOCTH. 3aKoHOJaTeNbHas 0Oa3a
MpeaNPUHUMATENbCKON AesTensHOCTH. HOpMaTHBHO-TIPaBOBbIE AaKThl, pEriaMEHTHPYIOIIHE
NEeSATEIBbHOCTh Mpeanpusitus. OpraHu3alioOHHO-TIPABOBbIE (HOPMBI  MPEATPUHUMATEIHCKON
JEeSTeIbHOCTH U KpUTEpUU UX BeiOOpa. DopMbl COOCTBEHHOCTH. BHEIIHSSI 1 BHYTpEHHSA cpejia
MPEATPUSITHSL.
2.2 MarepuanbHo-TexHUYecKas 0aza mpousBojacTBa. ChIpbeBas W TOITUBHO-dHEPreTUYecKast
0aza XUMHUYECKUX MpOu3BOACTB. [Ipom3BOJACTBEHHAss MporpaMMa W IPOU3BOACTBEHHAs
MOIIHOCTh MpeAnpusaTus. KauyecTBo U KOHKYPEHTOCIIOCOOHOCTh MPOAYKIIMH. DKOHOMUYECKOE
o0ocHOBaHUE BbIOOpa CHIphs M TOIuMBa. PecypcocOepexeHue. ANbTepHATUBHBIE MCTOYHUK
ChIpbs U 3Hepruu. OpraHuzanus CKIaJACKOTO X035 HCTBA.
2.3 MarepuanbHO-TEXHUYECKHE pecypchl mnpennpusitis. OCHOBHBIE MPOU3BOICTBEHHBIE
(GOHIBI XMMHUYECKUX MPEANPHUITHI: TOHATHE, KIaccupHuKaius U cTpykrypa. [loHstue u
CTPYKTYpa OCHOBHBIX cpeACTB. OIleHKa OCHOBHBIX CPEACTB. METOJbI OIICHKH OCHOBHBIX
¢donmoB. IlokazaTenu WHCIONB30BaHUS OCHOBHBIX MPOU3BOACTBEHHBIX (oHI0B. M3HOC U
amopTu3aius OCHOBHBIX (oHI0B. OreHka 3((PEKTUBHOCTH HCIOIB30BAHUS OCHOBHBIX
MPOU3BOJICTBEHHBIX (HOHIOB. Bocmpons3BoacTBO OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeicTBa
MPEANPUITHS: TTOHSATHE, COCTAaB B CTPYKTypa. MicTounnku hopMHUpOBaHUSI OOOPOTHBIX CPE/ICTB.
O6opaunBaeMOCTh OOOPOTHBIX CpEACTB. MarepualibHble 3alachkl Ha MPEANPUSTHH.
Onpenenenre NOTPEOHOCTH B OOOPOTHBIX CPEICTBAX.
2.4 TpynoBsle pecypchl npeanpustus. llepconan mpenanpusitus U ero cTpykrypa. OCHOBBI
OpraHu3amuy Tpyaa Ha npeanpusTii. IHPEeKTUBHOCTh UCTIOIL30BAHMS TIEPCOHANA U paboyero
BpemeHH. [Ipon3BoauTensHOCTh Tpyaa U oruiata Tpyda. OpraHu3aius 3apabOTHOW TUIaThl HA
npeanpusitu. CocTaB M CTPYKTypa MPOMBIIUICHHO-TTPOU3BOJACTBEHHOTO  TIEpCOHAaa.
[Ipon3BoAUTENBHOCTD TPyAQ: MOHATHE, TOKA3ATENN U METO/Abl U3MepeHus. UHuBuayanbHas u
oOIIIeCTBeHHAs] ~ TPOW3BOJMUTEIBLHOCT,  Tpyda. Pe3epBel W (akTOphl  TOBBIMICHUS
MIPOU3BOJUTENBHOCTU TPy1a. POPMBI, CUCTEMBI U pa3Mep OIUIATHI TPpyAa Ha MPEANPUATHH.



Monyasb 3. TexHuko-3KOHOMUYECKUL AHAIU3 UHIHCEHEPHBIX PelleHUll
3.1 Jloxompl M pacxoabl Ha MPOMU3BOJCTBO, W PEATH3ALMUI0 MPOAYKIUUA TPEATPHUATHS.
W3nepkku TPOU3BOACTBA TMPOAYKIUU (CEOECTOMMOCTh), TPUOBLIb, PEHTA0CIBLHOCTh H
neHooOpazopanue. IloHaTtue 3arpaThl Ha TNPOM3BOACTBO U  PEATU3ALUIO  MPOTYKIIHH
(cebecronmoctb). Buasl u 3Hauenue kiaccupukanum 3arpar. CTpykTypa 3arparT Ha
MIPOU3BOJICTBO M peanu3anuio npoaykiun. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJICTBO U
peanu3aiuio NPoIyKIUN B KOMIICKCHBIX MPOou3BoAcTBaX. OCHOBHBIC NyTH CHWKEHHS 3aTPaT
Ha TMpou3BOACTBO mpoaykuuu. Joxoasl mnpeanpusitus. [lonstue npubsin u  jxoxoda
NPEaNpUsATHs, METOAbl UX pacuera. PeHTabenbHOCTh, €€ BUABI W MeTOoAbl pacuera. llyTtu
MOBBILIEHUS MPUOBLIN U PEHTA0CIBHOCTH Ha IPEITPUITHSIX.
3.2 llenooOpa3oBanue W IICHOBass TMOJUTHKA. lleHa HaA MNPOAYKUMIO ¥ TNPHHLMUIBI
eHooOpaszoBanus. Buasl nen. CTpykTypa 1eHbl, cucTeMa 1ieH. B3auMOoCBsI3U LIeH U U3epiKEK.
IlenoBas monutuka. Pa3paboTka 1IEHOBOW CTpaTETHH.
3.3 OuUHAHCOBO-KPEIUTHBIE OTHOILIEHUS MPEINPHUSITH M CHCTeMa HaJOr000JI0KEHHUS.
[lonatne, cocrtaB u CTpyKTypa ¢uHaHCOB mnpennpusrusi. CymHOCTh, (YHKIUH H 337a4d
¢unancos npeanpusaTus. CoOCTBeHHbIE U 3aeMHbIe (PMHAHCOBBIC pecypchl. bamaHc 10X010B U
pacxomoB. HamoroBass momurtuka. IlpuHmmner HamorooGmokeHus. Hamorm w  1urarexw,
YCTaHOBJICHHBIE 3aKOHOJATEIbCTBOM: BHJbI, CTaBKU, OOBEKTHI HAJIOTOOOJOKEHUS U CPOKH
YIUIaThl HAJora B OIO/IKET.

4, O0beM yuyeOHOM IMCUMILINHBI:

. B B akanewm.
Bunel paboueii paboTsl 3a4ETHBIX
€IMHULIAX Hacax

O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
Konrakthas patdora (KP): 1 36
Jlexuunu (Jlek) 0,5 18
[Tpaktryeckue 3ansatus (I13) 0,5 18
CamocrositesbHas padora (CP): 3 108
Bupl camocTosTensHON pabOThI

Bua KOHTpoJIs: IK3aMeH 1 36

B
. B actponom.
Bunet paboueii paboTsl 3a4ETHBIX
€IMHUIIAX Hacax

O01asi TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 4 108
KonrtaktHas patdora (KP): 1 27
Jlexruu (JIek) 0,5 13,5
[Tpaktuueckue 3ansatus (I113) 0,5 13,5
CamocrositesbHas padora (CP): 3 81
Bupl camocTosTensHON pabOThI

Buja koHTpOJISI: IK3aMeH 1 27

AHHOTAIUA
K Y4eOHOil mporpamMMe J¥CUUILIHHbI
«IIpaBoBenenne» (51.B.02)

1. Heau AUCHUNIHHBI — IOTYYSHHE OCHOB MPABOBBIX 3HAHUH, (HOPMHUPOBAHHE TPABOBOMA
KYJIbTYpBI aKTHBHOTO, 3aKOHOTIOCTYIITHOTO TPakTaHIHA.
2. B pe3yabrare M3ydyeHUsl MCHUILUIMHBI oOydawummiics 10 mporpamme

0akajiaBpuAaTa J0JIKeH




Obaaoams crnienyromumu o0mekyasTypHbiME (OK) KoOMIeTeHIIUSIMH:

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI MPABOBBIX 3HAHUW B Pa3lMUYHBIX cdepax
nesrensHocTH (OK-4);

3namy:

- OCHOBBI POCCHUMCKON MPaBOBOM CUCTEMbI U POCCHUUCKOr0 3aKOHOJATEJILCTBA, OCHOBBI
opranu3ani ¥ (QYHKIIMOHUPOBAHUS CYACOHBIX M HWHBIX IMPABONPUMEHUTENBHBIX WU
MIPaBOOXPAHUTEIBHBIX OPraHOB;

— NpaBOBbIE ¥  HPABCTBEHHO-3THYECKHWE HOPMBI B cdepe mpodeccHoHanbHOMI
JESITEIIbHOCTH;

- IIPABOBBIE HOPMBI, PETyJIHUPYIOIINE OTHOIIEHHE YeJOoBeKa K YeJIOBEKY, OOIIEeCTBY,
OKpYKalolllei cpee;

— npaBa ¥ 00S3aHHOCTU TPaKJaHHUHA,;

— OCHOBBI TPYJIOBOT'O 3aKOHOJATENIbCTBA;

- OCHOBaMU XO03sIICTBEHHOTI'O NPaBa;

- MIPABOBBIE ACTIEKTHI TPOGECCHOHATBHON IS TENbHOCTH.

Ymemns:

- MCIIOJIb30BaTh 3TUYECKUE U MPABOBbIE HOPMBI, PETYIHPYIOLINE OTHOIIEHUE YeI0BeKa K
YeJI0BEKY, 00ILECTBY, OKPYKaIOLIEH cpesie, NCI0Ib30BaTh IIpaBa U CBOOObI YEIOBEKA U
rpakAaHUHA IPH pa3paboTKe COLUATbHBIX MPOCKTOB;

- UCIIOJIb30BaTh M COCTABJIATh HOPMAaTHUBHBIE U MPABOBBIE JOKYMEHTBI, OTHOCSIIHMECA K
npo(ecCUOHANBHOM  N1€ATENbHOCTH, MPEAIPUHHMATh HEOOXOOUMBIE MeEphl K
BOCCTAaHOBJICHUIO HAPYILICHHBIX MPAB;

- peanu30BBIBaTh MpaBa M CBOOOJBI YeNOBEKa M TpPakJaHWHA B DPA3IUYHBIX chepax
KU3HEJEATEIbHOCTH;

- JaBaTh HPABCTBEHHYIO OLICHKY KOPPYIIIMOHHBIM MPOSBICHUSM.

Braoemy:

- IOJIy4YE€HHBIMU [TPABOBBIMHU 3HAHUSMHU B IPO(ECCHOHATIBHON U UHBIX cepax IesTEIbHOCTH.
3. Kparkoe cogepxxanue 1ucCUMNJIHHBI:

ITonssTue m npusHaku rocynapcrsa. Popmel rocyaapctBa. (DyHKIHMM TOCyHapCTBa.
[TonsiTre u npu3Haku npasa. OCHOBHBIE ITPaBOBbIE CUCTEMBI COBpeMeHHOCTHU. [loHsATHE U BUIbI
HCTOYHUKOB Mpasa. OmpeneicHUe 3aKOHA M IOJ3aKOHHBIX aKTOB. JeHiCTBME HOPMATHBHBIX
MIPaBOBBIX AaKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsATHE NpPaBOBBIX HOPM, HX
crpykrypa. Cucrema npasa. YacTHoe u nmyOiauyHOe npaBo. MarepuanbHOE U NMPOLECCyallbHOE
npaBo. [IpaBooTHoIIeHHE: 00BEKT, CYOBEKT U coliepkaHue mpaBooTHoueHui. KOpuanueckue
(bakThI.

Koncturymus — ocHoBHoM 3akoH Poccuiickoit @enepanmu. degepatuBHOE yCTPONUCTBO
P®. Cucrema rocynapcTBEHHBIX OpraHOB M INpHHLMII paszaencHust Biaactedl B PD. Ilonsatue
rpaxnaancTBa. IlpusHanue, coOmrofeHHe, 3aluTa PaBHBIX MpaB JKEHIIMH U MYXYMH Kak
OCHOBHas 0053aHHOCTB TOCY/1apCTBA.

[TonsiTe U mpeaMeT aAMUHUCTpATUBHOrO npaBa. Ob6mas xapakrepuctuka Kongexca P®
00 aJAMHUHUCTPATHBHBIX IPABOHAPYIIEHUSIX. AJMHUHHCTPATHBHbIE TPABOHAPYIIEHMS:
MOHATHE W TPU3HAKH. AJAMHUHHCTPATHBHAS OTBETCTBEHHOCTb: IIOHSATHE M MPHUHIIMIIGL.
[lonsTHe, MPU3HAKYU U BUABI AIMUHUCTPATUBHBIX HAKA3AHUII.

[TonsiTie W TpeaMeT YroJOBHOTO MpaBa. YTOJIOBHAs OTBETCTBEHHOCTb: IIOHSTHE,
OCHOBaHME BO3HMKHOBeHMs. IloHsiTHe mpecTymieHMs: npu3HaKu, cTpykrypa. Cocras
npectrymuienus. Coydactue B npecTyrieHuH. OOCTOATENbCTBA, UCKIIOYAIOIINE MPECTYIHOCTh
nesHus. llondrue, nienn U BUIBI HaKa3aHUN. YTOJ0BHAsi OTBETCTBEHHOCTh 32 COBEplICHHE
npecTymjieHnid. YCIOBHOE OCYXIEHHE, OCBOOOXKICHHE OT YrOJOBHOW OTBETCTBEHHOCTH.
IIpenmMer M OO0BEKT KPUMHUHATUCTUKA. MeToabl W 3aJaud KpUMHHaIMCTUKU. [loHsTHe
KpUMUHaNUCTUYecko  uaeHTuukanud. OOBEKTHI UM BUABl  KPUMHUHAIMCTUYECKOU
uneHtudukanuu. Kpumunanucruyeckas TexHuka. KpuMuHaIMcTHIecKast TaKTHKA.



OKOJIOTUYECKOE MPaBO: MOHATHE, IPEIMET METOI M MCTOYHUKU 3KOJOTHYECKOIO MpaBa
P®. Tlonarue, BUIbl U CTPYKTYpa SKOJOTHUUECKUX MPABOHAPYIIECHHI, OTBETCTBEHHOCTh 33 MX
COBEpIIICHHUE.

[Tonstue nndopmanuu. OTBETCTBEHHOCTh 3a HAapYIIEHUE 3aKOHOJATENbCTBA O 3alUTE
uHpopmanuu. ['ocymapcTBeHHass TailHa: TOHSATHE, 3alUTa, IPABOBOE PETYINPOBAHHE
rocy/apCTBEHHOU, ciykeOHoM u wuHOM wuHpopmauuu. KonduaenuuanbHas wuHbopmanus:
MIOHATHE, BUJBI U 3alIMTA. 3alUTa IEPCOHAIBHBIX IaHHBIX I'PaXK/1aHUHA.

[lonsiTwe, mnpeamMer © MeTOA TpaxaaHCKoro mpasa. [loHATHe TpaxaaHCKOro
NpaBoOTHOWICHHUA, ero cnenuduka. CTpyKTypa  TIpa)XIaHCKOTO  IPABOOTHOIICHUSI.
[IpaBoseecriocoOHOCTh CYOBEKTOB IpaskJaHCKOTO MpaBOOTHOMIEHUS. ['paXxkaane Kak CyOBbEKThI
rpaxaaHckoro nmnpaBa. @Pusznueckue W IOPUAUMYECKHE JIMLA: IOHSATHE, IPU3HAKH,
knaccudukanus. IOpunnueckue ¢aktel. [IpaBo coOctBeHHOCTH. [lOHSATHE aBTOPCKOrO IMpasa.
[lonsitue mnarentHoro mpaBa. llonstue wuHTewIekTyanbHoM coOctBenHocty (MC) wu
uckimounTeibHoro  mpaBa.  Kmaccudukammss  MC. Cucrema  mpaBOBOM — OXpaHBI
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, aBTOPCKUX U MATEHTHBIX IIPAB.

[TonsiTre x03siCTBEHHOrO (MIPEANPUHUMATENHCKOT0) mpaBa. [IpenMer Xo03siCTBEHHOTO
(mpeanprHUMATENbCKOr0) IpaBa, MPU3HAKU, METOJbl MPAaBOBOro peryiaupoBaHus. llonsrue
X03iCTBEHHOU U MPEANPUHUMATENIBCKOMN 1EATEIbHOCTH.

[IpaBoBO€ peryinpoBaHHE CEMEHHBIX OTHOLICHUM. 3aKIOYeHHE U MpeKpalleHue Opaka.
[IpaBa u oOs3aHHOCTH poauTeneil u neTeil. AnumeHTbl. DOpMbI BOCHUTAHHS JIETEH,
OCTaBIIUXCS 0€3 MONeUeHHs POJUTEICH.

[Ipeamer u MeTox TpynoBOro ImpaBa. TpynoBOM JOrOBOp: TOHSTHE, CTOPOHBI,
conepkanue. Pabodee Bpems. Bpems otnpixa. TpyaoBeie criopsl. Juciurumaa tpyaa.

[lonsitTue m uctoku koppynuuu. HopmartuBHoe ompeneneHue Koppynuuu. [Ipuunnb
pacnpocTtpaHeHus: koppynuuu. Hakaszyemble n HeHakazyemble GopMbl Koppynuuu. CKphITbIE
(matenTHbIe) GopMbl Koppynuuu. PopMbl KOppyNuUUU-TIpecTyIuieHus. PopMbl KOPPYHIUU-
npoctynka. PopMbl MOMUTHYECKOH Koppynuuu. HopmaTwBHBIE NpaBOBbIE aKThl B cdepe
IpoTUBOACHCTBUs Koppynuuu. PDenepanbHbiii 3akoH or 25.12.2008 Ne 273-d3 «O
MPOTUBOJICCTBUH KOPPYITLIM.

5. O0beM yuyeOHOI TMCUUNJIMHBI:

Bunsl yueOHoI paboThI B 3auernbix | B akagewm.
SIMHHIIAX qacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyIUTOpHBbIE 3aHATHS: 0,9 32
Jlexruu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er
Bunel yueGHoit paboThl B 3auerHbIX B actpon
eAMHHIIAX qacax
OO0mas Tpy10eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY IJIaHY 3,0 81
AyIUTOPHBbIE 3aHITHSI: 0,9 24
Jlexuuu (JIek) 0,45 12
[Tpaktuueckue 3ansatus (I13) 0,45 12
CamocrosiTesbHas pa6ora (CP): 2,1 57
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auyer




AHHOTAIIUA
K y4e0Ho# nmporpaMMe JUCIUTIIHHBI
«Teopusi BeposiTHOCTeli 1 MaTeMaTH4eckasi craTuctuka» (51.B.03)

1. Heab aucuMmuImHbl — GOpMHUPOBAHUE y CTYACHTOB CHCTEMbI OCHOBHBIX IMOHSTHM,
UCIOJIb3YEMBIX JJIsi TOCTPOCHHUS BAKHEHIINX MAaTeMaTUYECKUX MOJENeH, U YMEHUS
MCIOJIH30BATh MATEMAaTHYECKHE METO/IbI AJIsl OMUCAHUS PA3TUYHBIX MPOLIECCOB.

2. B pesyiabrare u3yYyeHHs] AUCHMUIUIMHBI O0y4YamIIMiicsi MO TMporpamMmme
0akajiaBpUAaTAa J10JI3KEH:

Obnadams crnenyronumu npodeccuonanbupiMu (I1K) koMmmerenmusamu:

— CcnocoOHOCTBIO MJIAHUPOBAThH U MPOBOAUTH (PU3NYECKHE U XUMUYECKUE SKCIICPUMEHTHI,
MPOBOANTE OOpPabOTKY WX pE3ylIbTaTOB M OIICHUBATh MOTPEIIHOCTH, BBIABUTATH
TUIOTE3bl W YCTaHABIMBATh TIPAaHULBl HMX MPUMEHEHHs, MPUMEHSITh METOIbI
MaTeMaTHYECKOT0 aHAIN3a U MOJCIMPOBAHMS, TCOPETUYECKOTO U SKCIIEPUMEHTAILHOTO
uccinenosanus (ITK-16).
3uams:

— OCHOBBI TEOPUH BEPOSTHOCTEH M MAaTEMaTUYECKOW CTaTUCTUKU;

— MareMaTH4ecKHe TeOpUU M METOJbI, JeKallie B OCHOBE MOCTPOCHUS MAaTEMATHUECKUX
MOJCIEH;

— OCHOBBI IPUMEHEHHUSI MAaTEMaTHUECKUX MOJIEIICH 1 METO/IOB.

Ymems:
— BBIOMpATh MATEMAaTUYECKUE METObI, IPUTOHBIC AJIs PEeIICHUSI KOHKPETHON 3a1auu;
— HCIOJB30BaTh MAaTEMATUUYECKUE TMOHSATHUS, METOBI U MOJICIH IS OTIMCAHUS PA3THIHBIX
MIPOLIECCOB;

— BBIBJISITH MaTEMaTHYECKHME 3aKOHOMEPHOCTH, JIeKAallMe B OCHOBE KOHKPETHBIX
MIPOIIECCOB;

— HCHOJB30BATh OCHOBHBIE METOBI CTATUCTUYECKON 00paOOTKH TaHHBIX;

— MPUMEHATH MAaTEeMAaTUYCCKUE 3HAHUS Ha MEXTUCIUIIMHAPHOM YPOBHE.

Braoemy:

— ocHOBaMH (PYHIAMEHTAIbHBIX MATEeMAaTUYECKUX TEOPUN W HABBIKAMH HCIIOIH30BAHUS
MaTeMaTHYECKOTO arnmnapara,

— MeTOJaMHU CTaTUCTHUYECKOW 00pabOTKHU HHPOPMALIUH.

3. Kparkoe cogepkanue AMCHUHUNINHBI:

1. Teopus eeposimnocmeii. Cnyuatinbie 6eauyuHbl U UX 3AKOHbL PACNPEOeIeHUS.

IIpenmer Teopun BeposiTHOCTeH. CiyuaiiHble coObiTHa. IIpoTHBOMONOXKHBIE COOBITHS.
HezaBucumbie coObiTusa. OtTHOcuTenbHass wyacTota. Kiaccuueckoe #  reoMeTpudecKoe
OIIPECIICHUE BEPOSITHOCTH. OJIEMEHTAapHas TEOpHs BEPOSTHOCTEH. METOAbpl BBIUUCIIECHHUSA
BeposTHocTe. [IpocTpaHcTBO snmeMeHTapHbIX coOblTHi. Kiaccuueckoe —ormnpeneneHue
BEpPOSTHOCTH. AusreOpa  COOBITMI: TEOpEeMBbl O  BEPOSTHOCTH CYMMBI  COOBITHH,
MIPOTUBOIMOJIOKHBIX COOBITHH, CyMMa BEpOSITHOCTE HECOBMECTHBIX COOBITHH, 00pa3yromux
MOJIHYI0 ~ Tpymnmy. AKCHOMAaTH4eCKOe  OINpeAesieHue  BeposSTHOCTU.  CTaTHCTHYECKOE
oTpesiefieHue BEPOATHOCTU. Y CIOBHAs BEPOSITHOCTh. TeopeMbl 0 BEPOSTHOCTU MPOU3BEACHUS
3aBUCUMBIX U He3aBUCUMBIX coObITui. [lomHast BeposiTHOCTh. IlOBTOpHBIE HCHIBITaHUS.
®opmyna bepnymnu. JlokanebHas W uHTErpalibHas Teopembl Myapa-Jlammaca. ®opmyna
Ilyaccona.

[lonsTe cmydaliHON BeNWYWHBI. J[MCKpPETHBIE W HENPEPBIBHBIE CIyYalHbIE BEJIMYUHBI. 3aKOH
pacripesienieHust ciydailHoW BenuuuHbl. DYHKIUS paclpelesieHus, ee CBOICTBa, rpaduk.
[InoTHOCTH pacmpeneneHrs HEMpepbIBHOW CiaydailHONW BeNWYMHBI (IJIOTHOCTH BEPOSTHOCTH).
@opmyna a1l BEPOSTHOCTU IONAJAHUS HENPEPHIBHOM CIIydallHOM BEIMYMHBI B JaHHBIN
MHTEpBaJl, BHIPAXKEHHBIM Yepe3 IJIOTHOCTh BEPOSATHOCTHU, TE€OMETPUUYECKUIN CMBICI (OPMYIIBI.



bunomuanbHOE pacrpenenenue, pacrpeaeneHue llyaccoHa, paBHOMEpPHOE pacmpeselieHue,
HOpMaJIbHOE paclpeaeseHIe, SKCIIOHEHIIMAIbHOE pacipeiesieHue.

2.MaremaTH4yecKasi CTATUCTHKA.

[Ipeamer maremaruueckoi cTaTUCTUKU. OCHOBHBIE 3aJa4l MATEMAaTUYECKOM CTAaTUCTUKH.
Bri6opounsiii meton. CtaTuctudeckoe onucanue. Beioopku. ['mcrorpaMma v MoJUMroH 4acTor.
Cratuctudeckas (sMnupudeckas) QyHKIus pacnpeneiaeHus. BeIOOpoyHbIe XapaKTepUCTUKU U
ux pacnpeaeneHus. CocrositenbHble, 3P(EKTUBHBIE CMEIICHHbIE UM HECMEIICHHbIE OLIEHKH
napameTpoB. (CTaTUCTUYECKOE CpeaHee, CTAaTUCTUYeCKass JUCHEPCUS U CTAaTHCTHYECKOE
CpellHee KBaJIpaTUYHOE KAK TOYEYHbIE OLIEHKU HEHU3BECTHBIX: MAaT€MaTUYECKOI'O OKHUJAHWUS,
JUCTIEPCUU, CPEJHEro KBaJAPAaTUYHOTO OTKJIOHEHHUs. JloBepuTenbHbIE HMHTEPBAIBI U
UHTEpBAJIbHbIE OLICHKH. JloBepuTenbHbIE OLEHKH HEU3BECTHOW BEPOSITHOCTU IO OOJIBIINM
BEIOOpKaM. JloBepuTelbHAs OICHKAa MAaTEMaTHYEeCKOrO0 OXHUIAHWS TP  HEU3BECTHOU
nucnepcud. JloBepuTenbHas OLEHKA CPEOHEro KBAAPATHUYHOIO OTKIOHEHHWS. TouHbIe
BEIOOpOUHBIE pacnpenenenus: CteiogeHTa (t- pacnpenencame), Pumepa-Cuenexopa (F-
pacnpenenenue), [lupcona (xz-pacnpeneneHHe). [IpoBepka CTAaTUCTUYECKUX THUIIOTE3.
MareMaTtuueckue METOIbl TPOBEPKHM CTATUCTHYECKUX THUIOTE3. DJEMEHThI TEOPHH

KOPPEJISIIHH.
4, O0beM yueOHOI TMCUUIIIHHBI:
Bunsr yue6HoOI paboThI B 3auerHbBIX
B akanem. yacax
eAMHHIIAX
O01mas TPy10eMKOCTh AUCHHUILIMHBI 10 Y4e0HOMY IUIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Ulexmum (JIek) 0,44 16
[Ipaktuueckue 3ansatus (I13) 0,88 32
CamocrositeabHas padora (CP): 1,67 60
3ayer ¢
Bua xonTpoas: 3auer/IK3aMeH - .
OIIEHKOI
Bunsr yue6HoI paboThI B 3ayeTHBIX
B actpon. gacax
SIMHHIIAX
O01mas TPy10eMKOCTh AUCHHUILIMHBI N0 Y4e0HOMY IUIAHY 3,0 81
AyauTOpHBIE 3aHATHS: 1,33 36
Ulexmum (JIek) 0,44 12
[Tpaktuueckue 3ansatus (I13) 0,88 24
CamocrositesabHas padora (CP): 1,67 45
3aver ¢
Bua xonTpoas: 3auer/3Ik3aMeH - .
OIIeHKOIi

AHHOTAIUA
padoueii mporpaMMbl JUCHHUILIMHBI
«JlaGopaTopHbie padoThl Mo oprannveckoii xumun» (b1.B.04)

1. Heap aucuMmJIMHbI — NpHOOpeTeHHE OO0YYaIOIIMMHUCA OCHOBHBIX HABBIKOB CHHTE3a
OpPraHUYECKUX BEIIECTB.

2. B pe3yabTare u3ydyeHus IMCHUILIMHBI 00y4YalOUIUiics MO MporpaMMe 6aKajiappuara
JMOJIKEH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komnerenusamu:



— CIOCOOHOCTHIO TUTAHUPOBATH U MPOBOIUTH (DU3MUECKUE I XUMHUECKHUE IKCTICPUMEHTHI,
MPOBOAUTH OOpPabOTKY HMX pe3yldbTaTOB M OLIEHHWBATh TMOTPEUIHOCTH, BBIIBUIaTh
TUMOTE3bl  YCTAHABIMBATh TPAHUIBI WX [PUMCHCHHS, MPUMEHITH  METOMIbI
MaTEeMaTHYECKOro aHaJIu3a U MOAEITUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIbHOIO
uccnenoBanus (ITK-16)

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB, COCAMHEHHUH U
MaTEepUajIoB Ha UX OCHOBE JUIS pelleHHs 3a1a4 npodeccruonanpHon nestensaoctu (ITK-
18)

— TOTOBHOCTBIO U3ydaTh HAyYHO-TEXHUYECKYI0 HH(OpPMAIINIO, OTEYCCTBCHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccaeaoBanus (ITK-20).
3uams:

— TEXHHUKY 0€30MacHOCTH B JJAOOPaTOPUH OPraHUYECKOU XHUMHH;

— TNPUHIMITB 6€30M1aCHOTO OOPAIICHHS C OPTAHHYECKUMHU COCTUHEHUSMU;

— METOJIbl U BUJIbI XpoMaTorpaduu st ONpeieIeHus COCTaBa PEaKIIMOHHON CMECH;

— TEOPETHUYECKHE OCHOBBI CIIOCOOOB  BBIICICHUS, OYHCTKH U  HJICHTH(PHUKAIUU
OpPraHUYECKUX BEILIECTB;

— DKCIIEPUMEHTAILHBIC METOBI MPOBEJACHUS OPTAHUYCCKUX PEAKIIHHA, MPOTEKAIOIINX I10
Pa3IMYHBIM MEXaHU3MaM;

— OCHOBHBIE OOIIME METOAWKH B3aUMHOW TpaHCHOPMALMKA KJIACCOB OPraHHYECKUX
COCTUHEHUH.

Ymemo:

— TMPUMEHATh TEOPETHYECKHWE 3HAHHUS M DKCIEPUMEHTAIbHBIE METOAbl HCCIETOBaHUS
OpPraHUYECKON XUMUU TIPU PEUICHUH MPOPECCHOHAIBHBIX 33]1aY;

— chopmynupoBaTh MpodIeMy U 00OCHOBATH BBIOOp MPHOOPOB U AKCIEPUMEHTATHHBIX
METOJIOB MICCIICIOBAHMUS, TIOCTABUTH IEJIH U 33]]a491 U HAMETHUTD ITYTH UX JIOCTHXKCHUS;

— CHHTE3UPOBATh COCIMHEHUS MO MPEITI0KEHHOW METOIUKE;

— TMPOBECTH BBHIICIICHUE U OYUCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TCOPETHUECKUX
3HAHUU 110 OPTAHUYECKOU XUMUH;

— BBIOMpATH PAMOHAIBHBIA CITOCOO BBIJCIICHUS U OYUCTKH OPTAHUYECKOTO COCTMHCHHS,

— TMPEeACTaBJIATh JaHHBIC JIAOOPATOPHOTO UCCIIEOBAHUS B BUIE IPaMOTHO O(OPMIIEHHBIX
METOJTUK;

— TMPOBOJAUTH aHAIM3 M KPUTHYECKH OIEHUBATh TMOJYYCHHBIE OSKCIEPUMEHTAIbHbBIE
JaHHBIE, 00001IaTh U JeNIaTh 000CHOBAHHBIE BHIBOIBI HA 0a3€ MPOBEIEHHBIX OIBITOB;

— BbIOpaTh c10c0o0 WACHTU(PHUKAIIMN OPTAHUYECKOTO COSTUHEHUS.

Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX JKCIEPHUMEHTATbHBIX METOJ0B OPraHUYECKON XUMUU IS
pelIeHrs KOHKPETHBIX MCCIIeIOBATEIBCKUX 33]1aY,

— DKCIEPUMEHTAIbHBIMU METO/IaMU MPOBEACHUSI OPraHUYECKIX CHHTE30B.

— OCHOBHBIMHU METOJaMH HJCHTU(PUKAINN OPTAHUIECKUX COCIMHCHHIMA

— TmpueMamMu 00paOOTKH U BBIIEICHUSI CHHTE3UPOBAHHBIX BEIIECTB;

— B3HAHMSIMH OCHOBHBIX 3aKOHOB OpPraHMYECKOHM XUMHUHU IS COJCpPKATCIbHOM
WHTEPIPETAIMH MTOJYYCHHBIX YKCIIEPUMEHTAIBHBIX PE3yIbTAaTOB.

3. Kparkoe conep:kanue TMCIHHNIHHbI

BbeszomacHble npuemsbl U paBuiia padoThI B Ta00OPaTOPUHU OPTaHUIECKOW XUMHH.

OO6mue MeToapl paboTH B JlabopaTtopuu opranndeckor xumuu. [locyma, Hambosee gacTo
npuMmensiemass B jaboparopuu. HarpeBanme. Oxnaxzaenue. IlepemernmBanue. MeTomabl
UICHTH(UKAIIIN ¥ OYUCTKH OPraHUYECKHUX BEHeCTB. MeHTH(UKaIms OpraHnIecKuX BEIIeCTB
MOCPEACTBOM pa3nuyHbIXx BHIOB xpomarorpaduu (TCX, xpomartorpaduss Ha Oymare,
noHoobMmeHHass xpomarorpadus, BOXKX), temmneparypsl IuiaBieHUs U pedpakTOMETPHH.
MeTo/bI CTIeKTpaIbHON HICHTU(UKAIIMYA OPTAaHHYECKUX COSTMHEHHA.

[lern w 3amaunM HKCIEPUMEHTa B OPraHWYECKOM CHHTE3€. TeOpEeTHUECKHE OCHOBBI
mpouecca. Breibop ycnoBuit peakuuu. Pacuer cuHTeza. OOmme mpaBwia TOATOTOBKU H



npoBezeHus cuaresa. Texuuka 6ezonacHoctu. [Ipubdop s npoBenenus cunresa. [lpoBenenue
onbiTa. KoHTpOonb 3a X0a0M peakuuu. BoineneHue, odncTka M aHanu3 npoaykrta. CHHTE3bI
BEILIECTB PA3IMYHBIX KJIACCOB OpPraHMYECKUX coenuHeHuil. [IpoBegeHne skCnepUMEHTAIBHBIX

METOJIOB MCCIIEOBAHNS PEAKLIUH.
IIpoBenenue peakui, IPOTEKAOLIUX 10 MEXaHU3MAM:

- HyKJ'ICO(i)I/IJ'IBHOFO 3aMCIICHUA — CHHTE3 I'aJIOI'CHAJIKaHOB,

—  HYKICO(QWIBHOTO NPUCOCAMHEHUS — CHHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHCIOT,
aMH0B KapOOHOBBIX KHCIJIOT, a30TCO/CPIKAIINX aTbJIETHIOB U KETOHOB,;
—  DIEKTPOPWIBHOTO 3aMEUICHHWsS B AapOMaTHYECKOM psAy — pEaKUUd HUTPOBAHUS,

OpoMupOBaHUs, CyJIb(PUPOBAHNS;
—  peakuuil AMa30TUPOBAHUS U a30COUYCTAHUS,

- peaknuii okucieHus (CuHTEe3 areToHa, 1,4-0eH30XMHOHA, OEH30MHOW KHCJIOTHI) U

BOCCTAHOBJICHHS.
4. O0beM y4eOHOI TUCHUIIIHHBI:

Bunel paboueii paboTsl B 3auerHbIx B akagem.
eIMHUIIAX Jacax
OO0mas Tpy10eMKOCTb JUCIUILIUHBI 110 Y4eOHOMY IJIaHy 2 72
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexuuu (Jlek) - -
[IpaxTuueckue 3ansaTtus (113) - -
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Bun koHTpoJIsA: 3aueT / IK3aMeH - 3ader
Bunet paboueit paboTsl B 3auernsix | B actponom.
eIMHUIIAX qacax
OO0mas Tpy10eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY IJIaHY 2 54
AyIUTOPHBbIE 3aHITHS: 0,89 24
Jlexuuu (Jlek) - -
[Ipaktuueckue 3ansatus (I113) - -
JIaGoparopus 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Bup xoHTpoJsi: 3a4er / IKk3aMeH - 3ader

AHHOTAIUA

padoueii mporpaMMbl JUCHHUILIMHBI
«Teopernyeckne OCHOBBI TEXHOJIOTHMH Heoprannveckux BemecTs» (51.B.05)

1. Heap AMCHMIVIMHBI: TPHOOpPETEeHHE OOYYAIOIUMUCS 3HAHUM OOLIMX 3aKOHOMEpPHOCTEH
IMPOTCKAHUSA OCHOBHBLIX IMPOLCECCOB TCXHOJIOTMHU HECOPraHNYCCKUX BEIICCTB U 000CHOBaHHNH HX
ONTUMAJIbHBIX TEXHOJOTMYECKUX MTAPAMETPOB U MTOKA3aTEIEH.

2. B pesyabrare u3yyeHMsl AMCHUILIMHBI OOydaroluiics IO MporpaMMe OakalaBpuaTa
JOJDKEH:

osnadems cnenyromumu npodeccuoHanbHbiME (1K) kommeTeHMsIMN:

- CHOCOOHOCTBIO IUIAHMPOBAaTh M MPOBOAUTH (PU3UUYECKUE U XUMHUECKUE SKCIEPUMEHTHI,
MPOBOJIUTH OOPaOOTKY WX PE3YJIHTATOB U OIEHWBATH MOTPEITHOCTH, BBIJIBUTATh THIIOTE3bI H



yCTaHABJIMBaTh T'PaHUIIBl UX IPUMEHEHUS, IPUMEHATh METOAbl MAaTEMATHUUECKOIO aHajau3a U
MO/ICIIMPOBAHUS, TCOPETUYECKOTO M SKCIIEpUMEHTaIbHOTO recieaoBanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XHWMUYECKUX JIJIEMEHTOB, COECIUHEHUN U
MaTepUaJIOB Ha UX OCHOBE JIJIs pelIeHus 3a1au npodeccuonanbHoi aestenaprocty (ITK-18);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO0 MH(OPMAIUIO, OTCUYECTBEHHBIA U 3apyOeKHbIHI
ombIT 110 TeMatuke ucciaenoBanus (ITK-20).

3uams:

- TEOPETUYECKHE OCHOBBI MOJyUYEHUSI HEOPTAHUYECKUX BEILIECTB;

- MEXaHU3Mbl OCHOBHBIX HEOPraHWYECKMX peakuuii u ux oO0mmMe KHHETHYECKHe
3aKOHOMEPHOCTH;

- METOJbl ONTUMHU3ALMUU TEXHOJOTMYECKHX IPOLECCOB IPOMU3BOACTBA HEOPraHUYECKUX
BELIECTB;

- TEXHOJIOTHUIO M OOIIMe NPUHIMIIBI OCYIIECTBICHUS XUMHUYECKHUX IPOIECCOB OCHOBHOTO
HEOPraHUYECKOTO CHHTE3a;

Ymems:

- UCTOJb30BaTh METOJbI MCCIEAOBAHUSA W OIpPENeTeHHs MapaMeTpoB MPOIECCOB OCHOBHOTO
HEOpPraHUYECKOT0 CUHTE3a;

- aHAJM3UPOBATh B3aUMOCBS3b TEXHOJIOTUYECKUX MapaMeTpoB U 3(PPeKTUBHOCTHU Mpoliecca U
KauyecTBa MPOAYKLUH;

- IPOBOJUTH SKCIIEPUMEHTHI 10 33/IaHHBIM METO/IUKaM;

- aHAJIM3UPOBAThH PE3YIbTAThl IKCIIEPUMEHTOB;

Braoemy:

- METO/IaMU KaY€CTBEHHOT'0 U KOJIMUECTBEHHOT'O aHAIN3a HEOPraHNYECKUX BELIECTB;

- METOJAaMH TEOPETUYECKOTO U HKCIEPUMEHTAJbHOTO HCCIEAOBaHUS TEXHOJOTUYECKUX
IIPOLIECCOB MPOU3BO/ICTBA HEOPIAHUUECKUX BEILIECTB;

- IOCTPOCHUS ¥ ONTUMH3AINHN TEXHOJIOTUYECKOU CXEMBI.

3. KpaTkoe coaep:kanue JUCHUIINHBI

Monyne 1. OAHOKOMIIOHEHTHBIE W JABYXKOMIIOHEHTHBIE CHCTEMBI. Jlnarpammel
COCTOSIHUSI JIBYXKOMIIOHEHTHBIX CHUCTEM: MojuTepMma, mnoiubapa. Ilons xpucramauzanuu.
OBTekTHKa. KpuBbIE pacTBOPUMOCTH M IIJIaBKOCTH C SIBHBIMHU U CKPBITBIMH MAaKCUMYMaMH.
[Ipoueccel ucnapeHusi, KPpUCTAIUIM3ALUM, OXJIAXACHUS M HarpeBaHUs. TpeXKOMIIOHEHTHBIE
cucTteMbl. JluarpaMMbl COCTOSIHUS TPEXKOMIIOHEHTHBIX cucTeM. CHcTeMbl ¢ coOpa3oBaHUEM
KpUCTAJJIOTUAPATOB. JIBOMHBIE COJNM: KOHTPYIHTHO PpACTBOPSIOIIMECS W WHKOHIPYIHTHO
pactBopstomuecs. [Ipoueccbl pacTBOpEHUS U UCTIAPEHUS.

Bunel mpoiieccoB  pacTBOpEHHS TBEpABIX BELIECTB: (PU3MYECKOE PaCTBOPEHUE,
XMMHUYECKOE PaCTBOPEHUE, IKCTparupoBaHue U3 TBepAoro. CKOpoCTh paCTBOPEHUS U IYTH €€
noBeleHus. [Iporiecchl BbleauBaHMsl.

Kpucrammuzanus  u3  pactBopoB.  Ilomurepmuueckas U M30TEpMHUUYECKas
kpuctam3anus. BreicanmuBanme. Ocaxnenue. Craguum kpucraumzanuu. OOpa3oBaHue
3apoiblIel KpUCTAIINYECKON (a3bl.

Kunernka maccoBoi kpuctasmmsanuu. CBs3b MEXAY CKOPOCTBIO KPUCTAUIA3ALUU U
pasMepamM  OOpa3yIOIIMXCS KPUCTAUIOB. BiMsHUE CTeNeHHM MepechllieHus pacTBOPOB,
TEMIIEPATypbl, BA3KOCTH, TIIOBEPXHOCTHOIO HATSHKEHMsSI, IEpEeMEIINBAHUS Ha CKOPOCTb
mporecca KpUCTAUTM3AaMK M pa3Mep oOpasyroummxcs KpuctamioB. CoOKpUCTaUIM3aLUs
npumeceid. VHTeHcudukanus mnpoueccoB KpucTaiM3auud. [IpombllUIeHHbIE METOJIBI
KpUCTAJIJIN3ALUH.

Monynb 2. Monnblii 06MeH. OcOOEHHOCTH HCTIOIb30BaHUSI HOHOOOMEHHBIX IIPOIECCOB
B  TOJY4YEHUH  HEOPraHMYECKHX  BemlecTB. Tumbsl  HOHMTOB. KaTHOHOOOMEHHBIE,
aHMOHOOOMEHHbIE W aMopdHbIE HOHOOOMEHHBIE cMoJibl. (CBOWCTBA WMOHHUTOB, OOMEHHAS
€MKOCTh, TEPMOXHMMHYECKas CTaOWJIBHOCTb, MEXaHHM4YecKas MPOYHOCTb, OCMOTHYECKas
cTabuiabHOCTh. TepMoauHaAMUKa U KHHETUKAa HOHHOro oOMeHa. KoadduumenTt pacnpenenenus
noHOB. CenekTuHOCTb. Pazenenne cMecu HOHOB.



OKCTpakuyusg B TEXHOJOIMM HEOPraHWYEeCKUX coied M KuciaoT. CBOWMCTBAa 3KCTPareHTOB U
CEJIEKTUBHOCTh W3BIICUCHMSI. DKCTPAKIMsI HEUTpalbHbIMH peareHTaMu. KatnoHooOMeHHas U
aHMOHOOOMEHHAst JKCTpakius. B3auMOCBS3b CTPOCHHMS HKCTPAreHTOB, HSKCTPAKIMOHHOM
CrocoOHOCTH U cenekTuBHOCTU. Kpurtepun BbIOOpa »sKcTpareHToB. OAHOCTyNeHYaras
9KCTpakuus. MHoOrocrtyneH4aras IPOTUBOTOYHAs S3KCTpakuus. MaTtepuanbHblii OanaHC U
0COOCHHOCTH pacuera IKCTPAKIIMOHHBIX KacKaJl0B.

AbGcopoumst. [IpumeHnenne aOCOpOIMOHHBIX MPOIIECCOB B TEXHOJIOTHH HEOPTaHUUECKUX
BellecTB. PaBHOBecHMe M KHWHETHMKAa Ta30KUIKOCTHBIX peakiuil. [luddepenuuansubie
ypaBHeHHs aOcopOLMU ra30B HEMOABIKHBIMU KUAKOCTSIMH M uX pemieHus. KoaduuueHnt
ycKopeHusi abcopOuuu B ciydyae HEOOpAaTUMBIX MTHOBEHHBIX peakUuil raza ¢ >KUIKOCTHIO.
OcobenHocTr pacueTa adbCOpOIHH, COMPOBOKIAEMON 0OpATUMON PEAKITHCH.

AOcopbuusi mnepeMelmnBacMbIMU SKUIKOCTSIMH W ee Mozenu. Pacuer ckopoctu
abcopOInu, COMTPOBOKIAEMON XUMUIECKOW PEAKITHCH.

Monynes 3. Ancopbumsi. Buasl amcopOumm M BX NMPUMEHEHHE B MPOMBIINLICHHOCTH
HEOpPraHWYeCKuX BemecTB. M30upaTtenbHOCTh ancopOumu, KoddduimeHT pa3aencHus.
Kunertuka agcopbunu u gecopOuuu U3 rpanyi aicopOeHTa.

JluHamuka ancopOunu. YpaBHEHHE MaTepUaIbHOro OanaHca. Mojenu IWHAMHUKH aacopOIum:
paBHOBECHAsl U HEPaBHOBECHAs M30TEpMHUYECKasl afcopOIvs, Heu30TepMUdecKas aJcopOIus.
JlyivHa 30HBI Maccolepeiayu U €€ OINpeIeIeHHE.

Karanu3z u karanutuyeckue mpouecchl. Buabl kartanmza: TOMOTEHHBIH U Te€TEPOTrCHHBIH,
OKHCJIUTENBHO-BOCCTAHOBUTEIIBLHBIMN, KHCJIOTHO-OCHOBHO, oM () yHKIIMOHAJIbHBIH.
I'ereporeHHbIl KaTaan3 B TEXHOJIOTUH HEOPTAHUYECKUX BEIIECTB.

[Ipobnema HayyHO-0OOCHOBaHHOIO MOJ0Opa KaTalu3aTopoB. Pojib XMMHYECKOro COCTaBa,
yIeIbHOW  TMOBEPXHOCTH,  MOPHUCTOCTH,  Je(heKToB  CTPYKTypbl.  IIpomotupoBanue
Karanu3aTopoB. CBOHCTBAa IMPOMBIIUIEHHBIX KaTaau3aTopoB. AKTUBHOCTh. (CENEKTUBHOCTb
neiictBus. CTaOMIbHOCTH paboThl BO BpeMeHH. MexaHuueckas MpO4YHOCTh. ['uapaBinyeckoe
COIIPOTHBIIEHUE CIIOsl. Macco- W TEIUIonepeHoc B 3epHe Karanm3aropa. OCHOBHBIE (aKTOPEI,
BIMSIOIIME Ha CBOMCTBAa MPOMBINUIEHHBIX Karanu3atopoB. CocTaB, MOpucCTas CTPYKTypa,
dbopmMa u pasmep 3epeH. Kunermka karanutuyeckux peakuuid. CTeneHb MpeBpalleHus,
CKOpPOCTh M KOHCTaHTa CKOPOCTH peakuuid. KuHeTHka rereporeHHO-KaTaIuTHYECKUX PEeaKIUH,
OCHOBHBIE CTaJINH, OHITHE TUMHUTHUPYIOLIEH CTaIUN PEAKIIUH.

OCHOBHBIE MEXaHU3Mbl T€TEPOTr€HHO-KATATUTHUECKUX pPEAKUUH. CBA3b MEXKIY
MEXaHU3MOM peakuu U pOpMON KUHETHUYECKOTO YpaBHEHHSL.

Tonoxumuueckue peakuuu. OOIACTH MCIOJIB30BAaHHUS TOIMOXMMHYECKUX pEakUuil B
HEOpPraHMYECKOI TEXHOJIOTUH.

dusnueckas MOAETb TOMOXUMHUYECKOH peakiuu. YeTblpe cTaauy pa3BUTUS PEAKLUU.
CxkopocTb oOpa3zoBaHMs 3apOIbIIIEH. Kunernka TOMOXUMHYECKHUX peakiuii.
BuytpunugdysnonHoe topmokeHue. Mogenb IMHApUYecKo mopbl. Crnernuduueckue
3aKkoHOMepHOCTH. JluddepeHumanbHas W HHTErpanbHas KUHETUYECKHE KpuBble. Bumsl
KMHETHUYECKUX ypaBHeHUI. Mozens cxumaromieiics cdepsl. Vcnonap3oBaHne KMHETHYECKUX
YpaBHEHUH I aHAIKM3a SKCIIEPUMEHTAIbHbBIX JAaHHBIX.

4. O0beM y4eOHOH TUCHUIIINHBI:

B 3auetHpIXx | B akanmem. gacax
Bun yuebHoi# paboThl eIUHUIIAX

OO6mas TpyA0eMKOCTh TUCIUIIJIUHBI M0 Y4eOHOMY 6,0 216
JIAHY

AyIHMTOpHBIEC 3AHATHS: 2 72
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3ansatus (I113) 1,5 54
JlabopaTopnsbie 3ansatust (J1ab) - -




CamocrositesbHas padora (CP): 3 108
Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI 3 108
Buja xouTpoJisi: 3a4er / 3k3aMeH 1,0 IK3aMeH

(36)

B 3auetHbix | B actpoH. yacax
Bunx yuebnol paboThl eIMHULAaX

OO0masi Tpy10€eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY 6,0 162
MJIAHY
AyIMTOpHBIE 3aAHATHS: 2 o4
Jlexuuu (Jlek) 0,5 13,5
[Tpaktuueckue 3ansatus (I13) 1,5 40,5
JlabopaTopnsbie 3ansatust (J1ab) - -
CamocrosiTesbaas pa6ora (CP): 3 81
Jlpyrue BUJIbI CAMOCTOSITENIEHOM PabOTHI 3 81
Bun koHTpoJIs: 3aueT / IK3aMeH 1,0 9K3aMeH

(27)

AHHOTaUMA padoyeii NPOrpaMMbl TUCIUNIHHBI
«MHCTpYyMeHTa/IbHBbIE METObI AHAJIN3A
B TEXHOJIOTHU HeopraHuveckux BeuecTs» (51.B.06)

1. Heap TUCHUIUIMHBI — TPHOOPETEHUE OOYYAIOIIMMHUCS ONPEACIICHHOr0 o0beMa 3HAHWH U
HEOOXOIMMBIX HABBIKOB, JTOCTATOYHBIX IS CAMOCTOSTEIBHOIO BBIOOpAa HMHCTPYMEHTATHHBIX
METOJIOB aHalM3a MPHUPOJHOTO CHIPhS, CHHTE3UPOBAHHBIX MATEPHAIOB U MPOJIYKTOB
HEOPraHUYECKOW XMMHH, & TaKKE KOMIETCHIIMH, HEOOXOUMBIX TEXHOJOTraM-HEOpraHUuKaM B
3aBHCHMOCTH OT Kpyra pelraeMbIX UCCIeI0BaTeNbCKIX 3aa4.
2.B pe3yabTaTte m3yuyeHHs AUCHUILINHBI 00yYAKOIIUIICA MO MporpaMMe OakajiaBpuarta
HAOJIKEH:
Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:
— CIIOCOOHOCTHIO TPOBOJUTH AaHANU3 CHIPbA, MaTEpUaIOB U TOTOBOW MPOIYKIUH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3za ([1K-10);
— CIIOCOOHOCTHIO TUTAHUPOBATH U MPOBOAUTH (PU3NYECKUE U XUMUYECKUE IKCIIEPEMEHTHI,
MPOBOJIUTH 00PaOOTKY pe3yJbTaTOB U OIICHUBATH MOTPEITHOCTH, BBIIBUTATh TUIIOTE3bI
U U YCTaHABIMBATh TPAHUIBl UX MPUMEHEHHs], IPUMEHATh METOJIbI MaTEMAaTHUECKOTO
aHaIM3a W MOJETUPOBAHUS, TEOPETUUYECKOTO U IKCIEPUMEHTATHLHOTO HCCIICIOBaHUS
(TIK-16);
— TOTOBHOCTBHIO TIPOBOJUTH CTaHJAPTHBIE W  CEPTU(UIMPOBAHHBIC  HCIIBITAHUS
MaTepHaJIOB, U3ICNIUI U TeXHOJIorHUecKuX mporeccos (ITK-17);
— TOTOBHOCTHIO MCIIOJIb30BaTh 3HAHWE CBOMCTB XMMHUYECKHX JJIEMEHTOB, COCAMHEHUN H

MaTCpraJIOB Ha UX OCHOBEC Ul PCIICHHUA 3a1a4 HpO(bCCCPIOHaJIBHOfI NCATCIIBHOCTHU (HK-
18).

3name:

— TEOPETUYECKHUE OCHOBBI METOJOB MHCTPYMEHTAJIBHBIX METOJ0B XMMHYECKOTO aHaIu3a
(MMXA);
— Tmpolecchl (GopMHPOBAHUS aHATTUTHYECKOTO CUTHANA B pa3nudHbix UMXA;
— paccMOTpEHHE MPUHIIUIIOB HM3MEPEHUH B CTAaHJAPTHHIX MPUOOPaXx;
— ocHoBbI MeTposioruu UMXA B cootBercTBHM ¢ pekoMeHnauusmu MHOTTAK.
Ymemn:




— TPUMEHSTh NPUOOPETCHHbIE TEOPETHUECKUE 3HAHUS U MPAKTUYECKHE HAaBBIKM B
poeCCUOHATILHOM JEeSITEIbHOCTH ISl PELIEHNs] KOHKPETHBIX XMMHUKO-aHATUTHYECKUX
3a1ad4;

Bnaoemw:

— Meronosiorned UMXA, MmUPOKO HCHOJIB3YEMBIX B COBPEMEHHOW AaHaJIUTHYECKOHN
IIPaKTHUKE;

— CHCTEMOM BbIOOpA METO/1a KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O XMMHUECKOT0 aHAIN3a;

— OLICHKOM BO3MOXXHOCTEH METO/A aHAJIN3a;

— OCHOBHBIMH CIIOCO0aMH METPOJIOTMYECKON 00pabOTKH pe3ylbTaTOB KOJIMYECTBEHHOTO
XMMHMYECKOI0 aHaJIn3a.

3. Kparkoe cogepxanue 1uCUMNIHHBI:

Beenenue. O61mas xapakTepuCcTUKa HHCTPYMEHTAIBHBIX METOA0B aHainu3a. OCHOBHBIE

WCTOYHHUKH TOTPEUIHOCTEH pPEe3y/lbTaTOB aHAIM3a M CIOcoObl uX omeHku. Kiaccudukanms
MHCTPYMEHTAJIbHBIX METOAOB aHanu3a. Kiaccugpukanus npoO: TouedHas, IeHepalibHas,
MIPOMEXyTOUHasi, JlabopaTtopHas, KOHTposibHas. [IpoGooTdop m mpobdomoaroroBka MeToab
n3MenpdyeHus. CriennanbHble METObI PA3JIOKCHMUS.
Moayap 1. DIeKTpoXMMHYECKHE METOIbl aHanu3a, kiaccupukanus. [loreHumumomerpus u
KOHIYKTOMETpUsA.  MOHOCENeKTUBHbIE  JJEKTPOABI.  DJIEKTPOXUMUYECKHE  I1apaMeTphl
aHanm3upyemort cucreMbl. Kpuble TuTpoBanus. DakTopbl, BIMAIOMIKE HA BUJ KpPUBBIX
TUTpOBaHUA. [IpMHIMNMANBHBIE CXEMBI YCTaHOBOK JUIsl IIPOBENEHUS 3JIEKTPOXMMHUYECKUX
n3Mmepenuil. OOmas XapakTepUCTHKa JJIEKTPOXMMUYECKUX METOJOB aHajlu3a M uX
kinaccudukanus.  u3MepeHui.  XapakTepucTUKa  KOHIYKTOMETPUYECKOr0  METOoJa.
DNEeKTPONPOBOAHOCTh PACTBOPOB 3eKTposuToB. MoHHas cuna pactBopoB. IloaBuxHOCTH
VOHOB.

doTomMeTpuUecKre METO/bl aHaiu3a. BpIOOp AMMHBI BOJHBI HpU (OTOMETPUUECKUX

u3Mepenusix. [loctpoenne kanubpoBoyHoro rpaduka. OnpeneneHre KOHIEHTPALUH.
Mopnyas 2. UccrienoBanust MaTepranoB METOAAMH ONTUYECKON U 3JIEKTPOHHOU MUKPOCKOIIMH.
Bo3MokHOCTH onTHYECKOTO aHalu3a. Buibl MUKpoIIpenapaTtoB U cocoObl UX MPUTOTOBIECHUS.
N3yuenne wmarTepuaJioB B IUIOCKO-TIOJSPU30BAHHOM  IApPAJUIEIBHOM, CXOZAUIEMCS U
oTpa’keHHOM cBeTe. O00pyA0BaHUE I MUKPOCKOIIMYECKUX MCCIIeI0BaHUH.

DONEeMEeHTHBIN aHalu3. DJNEKTPOHHO-30HIOBBI PEHTI€HOCHEKTPAIbHBIM MHKPOAHAIN3.
Teopernueckne OCHOBBI  Me€TOJA.  YCTPOMCTBO  MHKpoaHanu3aropa. MccinenoBanue
MOBEPXHOCTH, (ha30BOT0O M BJIEMEHTHOIro cocraBa. OCOOEHHOCTHM NOJAIOTOBKH 00pa3LoB.
TpeboBanust kK TaqoHaM. DMUCCHOHHBIN MHKpPOCIIEKTPAIbHBINA aHAIU3 C Ja3epHbIM O0TOOPOM
npoObl. KauecTBEHHBIN M KOJIMYECTBEHHBIM SMUCCUOHHBIN aHaiMM3. YCTPONCTBO JIa3€pPHOTO
MHUKpoaHaiu3aTopa. Moaudukanum MeToaa.

Metoael pentreHorpaguu. PeHTreHo(azoBblii M pPEHTICHOCTPYKTYpPHBIM aHaIu3.
B3auMoneiicTBre PEHTTEHOBCKOTO M3JIyu€HHMs C BelIeCTBOM. YpaBHeHHe Bynbda-bparra.
[IpyHIMIBI U BO3MOKHOCTH IOPOIIKOBOIO METO/A, pacdeT audpakrorpamm. OmnpeneneHue
CHUHI'OHUH, TApaMETPOB pelIeTKU. BiusHue pa3MepoB yacTUIl HA PEHTI€HOBCKYIO TU(DPAKIIHIO
B HUX. MeTO/Ibl KOMITBIOTEPHOTO pacueTa AudpakTorpamm.

Tepmuueckue MeTonsl aHanmu3a. TepMuueckuil M auddepeHIHaTbHO-TEPMUUECKUI
MeTOJIbl aHanu3a. TepmorpaBuMmeTrpudeckuii u auddepeHIraTbHO-TEPMOTrPAaBUMETPUUECKHI
MeToabl aHanuza. O6opynoBanue s Tepmorpaduu. TpeboBaHus K dTasioHaM. Buj KpuBBIX
JATA u TT'A. ®axropsl, Biaustonue Ha Bug kpusbix JITA u TT'A.

Monayas 3. JlaGoparopubie pabothl. [IpoBeneHHE 3IIEKTPOXMMUYECKHX, (POTOMETPUUECKUX
n3Mmepenuil. Onucanue Mopdonorun odpasua no Mukpodororpaduu. Onucanue pe3yabTaToB
P®A, POnA, ITA.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunasl yueOHoM paboTh B 3auvernnix | B axagem.
€MHUIIAX gacax

O01ast TPy/10eMKOCTh JUCHMILJIMHBI 110 Y4eOHOMY I1aHy | 3 108




AYJAUTOPHBIE 3aHATHSL: 1,33 48

Jlexumn (Jlek) 0,44 16

JlaGopaTtopHbie padoTs (J1ab) 0,89 32

CamocrositeanHas padora (CP): 1,67 60

CaMocCTOsITeIbHOE H3YUCHHE PA3/ICIIOB AUCITUILIHHBI 1,67 60

Buj xoHTpoOss 3auer c
] OLICHKOM

Bunst yueOHoI paboThI

B 3auerHBIX

B actponom.

€IMHULIAX qyacax
OO01asi TPy10eMKOCTh THCHMILJIMHBI 10 YYeOHOMY IJIaHy | 3 81
AY/JAUTOPHBIE 3aHATHS: 1,33 36
Jlexuun (Jlek) 0,44 12
JlabopaTtopHbie padoTs (J1ab) 0,89 24
CamocrositesbHasi padora (CP): 1,67 45
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB UCITUTUIMHBI 1,67 45
Bunx konTpoJss 3ader c
] OLICHKOM

AHHOTAIIUA

K Y4e0HOM NMPOrpaMMbl U CIHILTHHBI

«Akosorusn» (51.B.07)

1. Heﬂb AUCHHUIIJIMHBI — C(bOpMPIpOBaTL y 06yqa10meroc;1 OpeaAcTaBjICHUC O COBPCMCHHBIX

9KOJIOTMUECKUX IpoldieMax,

0 (PU3MKO-XUMHUYECKHX TIpoleccax,

IIPOTEKAIUX B

2.

Pa3IMYHBIX KOMIIOHEHTaX OKPYKalollel Cpe/ibl U O CTETIEHU aHTPOIIOT€HHOTO BO3/IEHCTBUS
Ha 3TU MPOUECCCHI; BI)Ipa6OTaTB Y CTYACHTOB HAaBbIKM CUCTECMHOI'O IMOAXO0Ja K U3YYCHHUIO U
PEIICHHI0  SKOJOTHYECKUX TMpoOJIeM, BO3HHMKIIMX B  pe3ylbTare MPOMBIIIICHHO-
XO3SMCTBEHHOMN ACATCIIBHOCTH YCJIOBCKA, PAa3BUTH MBIIJICHUEC, MMO3BOJIAIOIICC ITPABUIIBHO
OLICHMBATh JIOKAJbHBIE MW OTAAJICHHBIE MOCIEICTBUS NPUHUMAEMBIX pEIICHUA s
OKpY>KaloIlIeH Cpeibl U YETOBEKa.
B pesyabrare usyyeHus
0akajaBpHUaTa q0JI’KeH:

AUCHMILVIMHBI  o0y4amomuiics 10 Mnporpamme

Obnaoams crnenyromumu obmienpodeccruonanbHbiMu (OITK) kommereHusamu:

— TOTOBHOCTHIO HCIOJB30BaTh 3HAHMUS O COBPEMEHHOW (HU3MYECKOW KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHN BEILECTBA I TIOHUMaHUs
OKpyXaroriero mupa u sieienuii npupoast (OI1K-2);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUSA O CTPOEHUM BEILIECTBA, NPHUPOAEC XMUMHUYECKOH
CBSA3M B DAa3JIMYHBIX KJAaccaX XUMHUYECKHMX COEAMHEHUH [UIsi TIOHMMaHUs CBOMCTB
MaTEpHUaJIOB U MEXAHM3Ma XUMHYECKHX IMPOLECCOB, MPOTEKAIOUIMX B OKPY)KAIOIEM
mupe (OITK-3);

— TOTOBHOCTHIO MCIIOJIb30BaTh HOPMATHBHBIE JOKYMEHTHI [0 KaYECTBY, CTaHAAPTU3ALUU
U cepTUUKALUU TPOIYKTOB W W3AETUHN, HJIEMEHThl 3KOHOMHUYECKOrOo aHaliu3a B
npaktudeckoi nestenpHocTH (I1K-4);

3name:

— OCHOBHBIE 3aKOHBI 001l HKOJIOTHH;

— 3aKOHOMEPHOCTH CTPOCHHUS U (YHKIIMOHUPOBAHUH OHMOC]EpHI;

— COBPEMEHHBIE YKOJIOTHUECKUE MTPOOIIEMBI;

— OCHOBBI PallMOHAILHOTO MPUPOOIOJIb30BAHNUS;

— OCHOBHBIE IPUHIUIIBI 3ALUTHI TPUPOIHOM CPEABI OT aHTPOIIOTEHHBIX BO3/IEHCTBUI;

— CTpOEHHE OCHOBHBIX Teocep 3emMin M OCHOBHBIE (DH3UKO-XUMHUYECKHUE IPOIIECCHI,
IIPOTEKAIOINE B HUX;



— OCHOBHBIE MOHATHUS ¥ NPUHIUIIBI KOHIENIMN YCTOWYMBOIO Pa3BUTHS;

— OCHOBHBIE CBEACHHMS O T[JIOOAIbHON mpobiemMaTHKe, NPUPOIHBIX pecypcax,
IUIAaHETapHBIX TpAaHULAX, AHTPOINOIN€HHOM BO3JEHUCTBUHM HA OKPYKAIOLIYI0 Cpeny,
YIPaBJICHUU Ka4€CTBOM OKPY’KarOIIEH Cpebl;

— IPUHLMIIBI 3€JIEHON XUMUU;

Ymems:

— IPUMEHATh IOJYYEHHBIE 3HAHUS JUIsI OLIEHKH COCTOSIHUSI OKpYXKAaloLell cpelapl U
PalMOHAIBHOTO UCIIOJIb30BaHUS IPUPOIHBIX PECYPCOB;

— WCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTUU M 0a3bl JAHHBIX AJS pEIICHUS
KOHKPETHBIX 9KOJIOTHYECKHUX MPOoOIIeM;

Braoemy:

— TMOHATHIHBIM armaparoM B 00JacTu oOLIel IKOJIOTHUH, PAIIMOHATIBLHOTO HCTIOIb30BaHM

IIPUPOHBIX PECYPCOB U 3aLIUTHI OKPYKAIOLEH CPEIbl.

3. Kpartkoe conep:xanue 1MCUHNIMHbI
BBenenune, OCHOBHbIE IOHSTUS JUCITUIIUHBL.
MecTo AUCUHUIUIMHBL B CHUCTeME OOIIEro W XHMMHUYECKOTO 00pa3oBaHUs. DKOJIOTUYECKOE
oOpa3oBaHue U 00pa3oBaHUE I YCTOMYUBOTO pa3BuThs. OOIIECTBO M OKpYKAaIOMas cpea.
[ToHsTHE YCTOMYUBOIO pa3BUTHS.
Moayas 1. O6mume Bonpocs! skonorun. buocdepa. buoskonorus. buocdepa u ycroianBoCTS.
1.1 OcHoBHble 3aKOHBI 3Konoruu. buoskonorus. Ilonsarue o6 3xocucTeMax. YCTOWYHBOCTH
sKkocucTeM buocdepa, ee IBOMONHS U YCTOWIMBOCTh. DKOCUCTEMBI 3€MJIM U YCTOWYUBOCTD.
OcHoBHbIE cBefieHUs O uaHeTe 3emuist. OCHOBHBIE MOHSTHUS SKOJIOTUMU. 3aKOHBI M HPHUHLIMIIBI
skonoruu. IloToku sHeprum u BemiecTBa B 3KocucTeMax. OCHOBHbIE OMOr€OXUMHUYECKHE
LUKIIBI (KpyroBOpOTHI BeiecTB). L{ukimyHoCTh mporieccoB B Ouocdepe U yCTOWYUBOCTD.
1.2 Hapononacenenue. YenoBeuecTBo Kak 4acTh Onochepsl. Jlemorpadudaeckne mpooieMsl
JluHaMyKa 4YenoBEeYeCKOW MOMYJSALMM, POXKIAEMOCTb, CMEPTHOCTb, BO3pAacCTHAas CTPYKTYypa.
[IpobnemMbl  COBpEeMEHHOTO JTama pocTa YHCICHHOCTH HaceleHus. [ eorpadudeckoe
pacnpezesieHue HaceneHus. PerynnpoBanye HapoJOHACEICHHUS.
Mogayasb 2. Ctpoenue u cocraB reochep 3emnau. OcHOBHbIE (PU3UKO-XUMUUYECKHE TTPOIIECCHI,
IpoTeKaromue B reochepax
2.1 Atmocdepa 3emin
Crpoenne arMmocdepsl, poiab (HOTOXUMHUYECKUX peakuuid B (HOPMUPOBAHUM COCTaBa
aTMoC(epBHI.
[TapuukoBelii 3¢ ¢dekr. IlapHukoBsle ra3sl B arMmocdepe. KimmaTuueckue mociencTBus
AHTPOIIOTEHHOMN AESITEIbHOCTH.
Pacnpenenenue koHuEHTpanuu o30Ha B atMmocdepe. O30HOBBIN cioil. IlpupomHsiit LUK
o30Ha. CoBpeMeHHOE cOCTOsIHUE 030HOBOTO ciosl. [locnencTBus paspyuieHuss 030HOBOTO CIIOs
3emiu Ui 4enoBeka U Ouocgeps! B 1enoMm. CtparocdepHblit 030H U Tporoc(epHbIil 030H:
CXOACTBO U pa3iauuusa. MexXJIyHapoJHOe COTPYIHUYECTBO B O0OJACTH OrpaHUYECHHE
IIPOM3BOJICTBA U UCIIOJIB30BAHUS 030HOPA3pYLIAOIIMX BellecTB. MOHpealbCKHil MPOTOKOJL.
KucnotHbie m1oxau u mporiecchl OKUCIEHUS puMece B Tpornocdepe. DOTOXUMUYECKHI CMOT.
2.2. T'uppocdepa 3emnu
Buner Bon Ha 3emie. IIpecusie Boasl. I'maponornueckuid nuki. ['odanbHble 3KOJIOTHYECKHE
npobaemsl ruapochepsl. [1aBHbIE KATHOHBI U @aHUOHBI PUPOAHBIX BoJ. KHcI0THO-OCHOBHOE
paBHOBecHe B IpUpoHbIX Bojax. lllenouHocts npupoaHbix Boj. OCHOBHBIE IPUYUHBIL, 3TAIIbI
U TIOCIEACTBUS 3aKHUCIECHMSI NPUPOJHBIX BOAOEMOB. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE
MpoLeccsl B NPUPOJHBIX Bomoemax. Crpatudukanuss NpupoAHbIX BopoeMoB. [Iporecce
s Tpodukanun BogoeMoB. [IpuunHbI 1 OCTEICTBHSL.
2.3. JIutocdepa 3emmaun
3emHas kopa. [TouBa. Ctpoenue nouseHHoro cios. CoctaB nouB. OpraHu4ecKue BEILECTBA B
nouse. Poib JKMBBIX OpraHU3MOB B ()OPMUPOBAHUU TOYBEHHOTO Ci0s. TspKenble MeTaibl B
nouse. Jlerpaganus nous. BoiHas u BeTpoBas 3po3us MOYB.



Mopayab 3. AHTpPONOr€HHOE BO3JEHCTBHE HA OKPYXAIOUIYI0 CpeAy U paluOHAIbHOE
MIPUPOIONOIB30BaHNE

3.1. TIlpuponmusie pecypchl. IloHsTne 00 OTXOAax MPOU3BOACTBA U  MOTPEOJICHUS.
ManootxoaHble U 6€30TXO/IHbIE TPOU3BOJICTBA.

3.2 TloHsATHE O IUIAHETAPHBIX TpaHUIAX. AHTPOIOTECHHBIE BO3MYILEHUS OMOT€OXUMHYECKUX
UKIIOB a30Ta u ¢pocdopa. OCHOBHBIC TPUHIIUIIBI 3€JIEHON XUMUU.

Mopnyas 4. YcToliunBoe pa3BUTue

[Tonsitre 06 ycroitunBoM pa3zButuu. VcTopusi cTaHOBIIEHUS MOHATHS. BKiaag oTe4ecTBEHHBIX
yueHblx. Llemu ycroiiumBoro pazsutuss OOH. MexayHapoaHOoe COTPYIHHUYECTBO B OOJACTH
ycToiuMBOro pa3ButTus. lIpoMbIlIUIEHHAs SKOJOTHS M 3ejieHas XUMHUA KaK HHCTPYMEHT

o0ecrnieueHrs yCTOMYMBOTO Pa3BUTHS. JKOJIOTHIECKAs ITHKA.
4. O0beM y4eOHOI TUCHUNIMHBI

B paGoueii paGoTI B 3auetHpix | B akamewm.
eIMHUIIAX gacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
KonraktHas patdora (KP): 0,9 32
Jlexumu (Jlek) 0,45 16
[Tpaktnyeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Pedepar / camocTosiTenpHas mpakTHdeckas pabora 1 36
CaMoCTOsITeIbHOE U3YUEHUE AUCIUTLIIMHBI 1,1 39,8

KonTtakTHas camocrositenpHas pabora 0,2
Buja xkoHTpoOJIsA: 3a4er - -

Buz paboucit paboTs! B 3aueTHBIX B actp.
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCIHUILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonraktHas patdora (KP): 0,9 24,3
Jlexumu (Jlek) 0,45 12,15
[IpakTuueckue 3anstus (I113) 0,45 12,15
CamocrositesbHas padora (CP): 2,1 56,7
Pedepar / camocTosiTenbHast mpakTUyeckast pabora 1 27
CaMoCTOsITEIbHOE N3YUYEHHE TUCIMILIUHBI 1,1 29,55
KonTtakTHas camocrosiTenbHas paboTa 0,15

Bupa koHTpoOJIs: 3a4er - -
AHHOTaIUA
K Y4e0HOii MporpaMMbl THCIUNIHHBI
«KypcoBoii npoekT no npoueccam 4 anmnaparam
xumu4eckoii Texnosornn»( 51.B.08)

1. Heab QMCHMIUIMHBI — PACIIUPUTH, CHCTEMATH3UPOBATh M HCIIOJIH30BAaTh HA TPAKTHKE
3HAHUNA OCHOB THJPABIMYECKUX, TEIUIOBBIX MU MAaCCOOOMEHHBIX MPOIECCOB XUMHYECKON
TEXHOJIOTHH, TTO3BOJISIONINX BBITYCKHHUKAM OCYIIECTBIISATh HAYYHO- HUCCIEAOBATEIBCKYIO H
MPAKTUYECKYIO PabOTy Ha MPEANPUATHUSX.

2. B pe3yabTare m3ydeHusl AMCHHUILIMHBI 00yYaOUIUIiCS MO MporpaMMe dakajaBpuara
JAOJIKEH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komnerenusamu:

— CHOCOOHOCTBIO TMPHHMMATh KOHKPETHBIE TEXHHUYECKHE pPEIICHUs MpH pazpaboTke
TEXHOJIOTHYECKUX TPOIIECCOB, BHIOMPATh TEXHUUECKHE CPEACTBA U TEXHOJOTUH C
YUYETOM 3KOJIOTHUECKUX MocaencTBri ux npumenenus (I1K-4);



— CHOCOOHOCTBIO BBISIBISITH W YCTPAHATh OTKJIOHEHUS OT PEXKUMOB pPabOTHI
TEXHOJIOTUIECKOTO 000PYIOBaHHS U TapaMeTPOB TeXHOorn4eckoro mpomecca (K-
11).

— CIOCOOHOCTBPIO  TUIAHMPOBATH W NPOBOIUTH  (PHU3MUECKUE M XUMHYCCKUE
AKCIIEPUMEHTHI, IPOBOJIUTH 00Pa0OTKY MX PE3YJIbTATOB U OIEHUBATH MOTPEIIHOCTH,
BBIJIBUTATh THIIOTE3bl W YCTAHABIWBATh TPAHMUIBI MX HPUMEHCHHS, NPUMEHSITH
METOJbI MAaTEeMaTHUYeCKOr0 aHaiu3a ¥ MOJCIHUPOBAHMS, TEOPETUYECKOTO U
sKcrepuMeHTaabHoOro ucciaeaoanus (I11K-16);

— TOTOBHOCTBIO HCITIOJI30BAaTh 3HAHHE CBONCTB XUMHUYECKUX JJIEMEHTOB, COCIUHECHHIA
¥ MaTEepHaJIOB HA UX OCHOBE JUISl PEIICHUs 337a4 MPO(HECCHOHALHON e TeIbHOCTH
(TIK-18);

— TOTOBHOCTHIO H3y4YaTh HAYYHO-TEXHHYECKYIO HH(OPMAIMIO, OTCUYSCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (ITK-20).

— MCTOABI pacucTa TCIIO- U MacCOOOMEHHEBIX arraparosB;

— OCHOBHBIC IIPUHIOHMIIBI OPraHru3allkui IIPpOLCCCOB XUMHYECKOM TCXHOJIOI'UH,

— THUIIOBLIC ITPOUECCHI XHUMHYISCKOMN TCXHOJIOTHHU, COOTBECTCTBYIOIIMC AIlllapaThbl U
MCTOJbI UX pacycCTa,

— MCTOABI COCTABJICHUSA TEXHOJIOTHYCCKUX CXEM C HAHCCCHHUEM BCEX allllapaToB.

— COCTaBJATh MAaTCpPpUAJIBHBIC U TCIIJIOBLIC OajtaHCHI JJIA CUCTEM I'a3-)KHUJIKOCTh,

— pacCYMTHIBATH APAMETPBI TEIIO- K MACCOOOMEHHOTO 00OPYI0BaHMS U HACOCOB;

— mox0upaTh  CTaHAAPTHOE  OOOpPYAOBAHHME, HCIOIB3YEMOE B  XHMHUYECKOU
MIPOMBIIICHHOCTH.

— METOJIOJIOTHE pacdyeTra OCHOBHBIX MAapaMETPOB T'MJIPOMEXaHHUYECKHUX, TEIIOBBIX U
MacCOOOMEHHBIX MPOLIECCOB;
— OCHOBaMHM IPABUIIBLHOTO MOAOOpa TEIIO0 U MAaCCOOOMEHHOTO 000PY10BaHMS;
— METOJaMH COCTABJICHUS TEXHOJIOTMYECKHX CXEM U TpapuuecKoro H300paKeHHs
OCHOBHOT'O 000PY/I0BaHMUS.

3. Kparkoe cogepixanue TuCHMNIHHBI
Beenenne. OmnucaHue  NOPUHLUUIMAIBHOM  CXEMbl  PEKTU(UKAIMOHHOW  YCTAHOBKH
HeTpepbIBHOTO fAelicTBus. CpaBHEHHE M 00JacTH NMPUMEHEHHs HACaJOYHBIX M TapeibuaThIX
kosioHH. [TocTpoeHne paBHOBECHOM JTMHNUN Ha OCHOBE MOJTyYEHHBIX HHIANBUAYAJIbHBIX 3a/1aHUM.
Moayas 1. Pacuem pekmughukayuoHHOU KOJIOHHBL.
Pacuer HacamouHOW M TapenbyaToil peKTH()UKALMOHHOM KOJIOHH HENpPEPBIBHOTO AECHCTBUS.
MarepuanbHbiii 0anaHc KOJIOHHBI. Pacuer MUHHMManbHOTO W pabodero (¢erMoBOro YHUCIA.
IToctpoenue pabounx nuHMA. Pacuer ckopocTu mapoB M JuaMeTpa KoJOHHBI. OnpezencHue
BBICOTHI ammapara. Pacder ruapaBIMYecKoro CONMPOTHBIICHHS KOJIOHHBI. CpaBHEHHE JaHHBIX
pacuera HacaJlOYHOW M Tapenp4yaroil KojoHH. ComocTaBiieHHE JaHHBIX, MOJIYYEHHBIX II0
porpaMMaM KOMITBIOTEPHBIX ¥ PyYHBIX pacyeToB. BEIOOP KOJTOHHBI.
Monyasb 2. Pacuem u 6b160p meniooOMeHHUKOS.
Pacuer wu BBIOOp TEMIOOOMEHHWKOB (WCHApUTENs, KOHAEHCATOpa, MOJOTPeBaTels,
XOJOAUIBHUKOB TUCTHIUIATA U KYOOBOTO ocTaTka) 1o obmiei cxeme. ConocraBieHue JaHHbIX,
MOJTYYEHHBIX TI0 MPOTrpaMMaM KOMIBIOTEPHBIX U PYyYHBIX pacdeToB. [ MIpaBIUYecKuii pacuer.
Br100op onTuMansHOro BapuaHTa TEMI00OMEHHUKA.
Moayas 3. ['uopoounamuuecxkue pacuemeol.
PacueTr ruapaBiaMuecKoro COnpoTUBICHUs TPYOONpPOBOJOB. PacueT onTUMAaNbHBIX AUAMETPOB
TpybomnpoBooB. PacueT u noadop HAcCOCOB.
Monyas 4. I paguueckoe oghopmnenue.

TexHonmormueckast cxema. PekTu(ukanmuoHHas KOJOHHA  OMNPENENIEHHOTO THHa C
n300pakeHreM JeTaneldl KOHTaKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B MOfye 1.



4.

O0beM yueOHOM TMCUMILUINHBI:

o B 3aueTHBIX B akanewm.
Bupl yue6HO# paboThI
eIMHUIIAX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 72
AYAUTOpPHBIE 3aHATHS: 0,44 16
Jlexuuu (Jlek) -
[TpaxkTrueckux 3ansatuit 3ansatus (113) 0,44 16
CamocrosrenbHas pabota (CP): 1,56 56
- 3aver ¢
Bua koHTpOJIsA: 3aUeT/3K3aMeH .
OLIeHKOii
. B B :
Bunsl yueOHoii paboThI SAICTHDIX acTpoH
eIMHUIIAX qacax
O01ast TPY10€eMKOCTh TMCHUUIIHHBI 110 Y4eOHOMY IJIAHY 2,0 54
AyIMTOpHBIE 3aHATHS: 0,44 12
Jlexumu (Jlek) -
[IpakTnueckux 3anaruii 3anarus (113) 0,44 12
CamocrosrenbHas pabota (CP): 1,56 42
- 3aver ¢
Bun koHTpoOJs: 3aueT/IK3aMeH .
OIIeHKO¥i

2.

AHHOTAUA
K Y4e0HOM nmporpamMMe JUCHMILIHHBI
«Haueprareiabnasn reomerpus» (51.B.09)

Heap AMCHMIUIMHBI — IPHOOPETEHUE CTYJICHTAMHU 3HAHWW B 00JACTH HauepTaTeIhbHOU
Te€OMETPHUH, OCBOCHHE OCHOBHBIX IMOJOXEHHH pa3pabOoTKU MPOEKIIMOHHBIX YEePTEXKEH,
MPUMEHSAEMBIX B HH)XEHEPHON MPAKTHKE, PA3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHHUI,
HE0OXOIMMBIX B KOHCTPYKTOPCKO# padoTe.

B pe3yibTaTe n3y4yeHusl IMCUUILIHHBI 00yUYalONUIUiics M0 MporpaMme 0akajappuara
HAOJIKEH .

Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusamu:

CIIOCOOHOCTBIO K CAaMOOpraHu3allK U camooOpazoBanuto (OK-7);

BJIaJICHUEM OCHOBHBIMH METOJIaMH, CIOCOOAMHU M CpEICTBAMU MOJY4YEeHUs, XpaHEHUs,
nepepaboTkn WH(OpMAIMK, HaBbIKAMU PAOOTHI € KOMIIBIOTEPOM KaK CpPEICTBOM
ynpasnenus uapopmanueii (OITK-5);

CIIOCOOHOCTh MPUHUMATh y4acTHE B pa3pabOTKe CPEICTB TEXHOJIOTMYECKOTO OCHAIICHHUS
MalIMHOCTPOUTENBHBIX pon3BoacTB (I1K-9);

3nams:

OCHOBHBIC 3aKOHBI T€OMETPHUYECKOro (OPMHUPOBAHHUS, IOCTPOCHUS M B3aUMHOIO
nepeceyeHusl MoJiele MIOCKOCTH M MPOCTPAHCTBA, HEOOXOAMMBIE JIS BBIOJHEHUS
YTEHHUsI 4YEpPTEKEW KOHCTPYKLIMM, pEHIeHHE TNO3MIMOHHBIX, METPUYECKUX 3aj]ad,
BBITIOJTHEHHE Pa3BEPTOK MMOBEPXHOCTE;

npeuMyliecTBa rpapuueckoro crnocoda mpeacTaBieHuss MHGopMaluu; rpaduyeckue
(GbopMBbI, rpPaMMaTHUKY.

Ymems:

BOCIPUHUMATh ONTUMAJIbHOE COOTHOLIEHHE YacTel U I1eJIOr0 Ha OCHOBE IpaduyecKux
MOZECIJIEH,  INPAKTUYECKH  pealu3yeMblX B  BHJE  UYEPTEKEHM  KOHKPETHBIX
MIPOCTPAHCTBEHHBIX OOBEKTOB; HCIOJIb30BATh YEPTE)K, TEXHUUECKUH PUCYHOK IS
rpauuecKoro MpeacTaBICHHs TEXHUYECKUX PEIeHHIA;

ucnonbszoBath crangaptel ECKJ[, KOHCTPYKTOPCKYIO NOKYMEHTAalUI0 (YEPTEXHYIO U




TEKCTOBYIO) B IPOM3BOJICTBEHHOM, TPOSKTHOM M UCCIIEI0BATEIBCKOM padoTax.
Braoemy:

— OCHOBHBIMH TOHSITHSIMH, CBSI3aHHBIMHU C TpadUUecKUM MpPEICTaBICHUEM HH(MOpMAINU
rpad@uyecKuMu  CcocobaMu  pelieHuss METPUYECKUX 3a7ad  IPOCTPAHCTBEHHBIX
O0OBEKTOB ~ Ha  uepTeXax, METOAAMU  MPOCUUPOBAHHS W H300pakKeHUs
MIPOCTPAHCTBEHHBIX (DOPM Ha TIOCKOCTH MPOEKIIUH.

3. Kparkoe cogepixanue 1uCUMNIHHBI:

IIpeamer HauepraTenbHOU reomerpuu. Buasl npoennrpoBanus. KoMIUIEKCHBIM yepTex
TOYKMA Ha 2 W 3 IIOCKOCTH mpoeKuuil. CBS3b CUCTEMBI IIJIOCKOCTEN MPOEKIHUI C CUCTEMOM
MPSAMOYTOJIBHBIX KOOpAUHAT. KomIuiekcHbIN yepTex npsMoi. [IpsMble U MI0CKOCTH, YaCTHOTO
nosioxkeHus. OnpeneneHue HaTypalbHOM BEIMUYMHBI OTpe3Ka. B3anMonpuHauIe)KHOCTh TOUKH
n npsMod. ['7aBHblE JMHUM IUIOCKOCTH. B3anMHOe pacnosiokeHue JBYX MpsSMBIX.
OnpeneneHre BUAMMOCTH Ha KOMIUIEKCHOM 4YepTeke. B3zauMHoe pacriosiokeHue NpsMou U
IJIOCKOCTH, ABYX IUIOCKOCTEH. llepneHauKyIspHOCTh MPSMOM M IUIOCKOCTH, JABYX IPSAMBIX,
IBYX TuIockocTei. CrocoObl mpeoOpa3oBaHUs KOMIUIEKCHOTO deprexa. Crocod BparieHHs
BOKpYr mpoerupyrommx npsameix. Crnoco0®  BpamieHHuss BOKPYr  MOPSMOM  ypOBHSL.
[TnockonapamiensHoe mnepemenieHne. Crnocod 3aMeHbl IUIOCKOCTEH mpoekiuid. OCHOBHEIC
3aJla4yu, perraeMble CriocoO0M 3aMeHbI TNIOCKOCTeN Mpoekiuii. KpuBblie TMHUH U TOBEPXHOCTH.
OOpa3oBanue, 3amaHue W W300pakeHHE MOBEpXHOCTEH. [lOBEpXHOCTH BpalleHUs: KOHYC,
cdepa, mmHap, Top. [lepeceueHne MOBEPXHOCTH C MIIOCKOCTHIO. [lepeceyeHre moBEpXHOCTH
¢ Jmnuen. Ilepeceuenme mnoBepxHocTed. Meron cexkymux miockocreil. Ilepeceuenue
noBepxHocTed. MeTon KoHIeHTpuueckux cdep. Merton KoHueHTpuueckux cdep. Meroa
AKCIICHTPUUECKHUX chep. AKCOHOMETPUUECKUE TTPOCKITUH.

4. O0beM y4eOHOI TUCIUNIHHBI

Bunsr yue6HoI paboThI B 3aueTHBIX B akagewm.
SIMHATIAX gacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyaUTOpHBbIE 3aHATHS: 1,3 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,7 24
JlaboparopHeie 3aHsaTHs (J1ad) 0,2 8
CamocrosiTtesbnas padora (CP): 2,7 96
PacuerHo-Tpaduueckue padboThI 0,9 34
[ToaroTroBka K KOHTPOJILHBIM paboTaM 0,6 20
Jlpyrue BUIbI CAMOCTOSITENBHON pabOThI 1,2 42
Bun koHTpoas: 3auet / 3k3amMeH - 3a0
Bunsl yueOHoI paboThI B 3agerHbIX B actpon
eIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 108
AyIUTOPHBbIE 3aHSITHSI: 1,3 36
Jlexumu (Jlex) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,7 18
JlaboparopHeie 3aHsaTHs (J1a0) 0,2 6




CamocrositesbHas padora (CP): 2,7 72
Pacuetno-rpaduueckue paboThl 0,9 25,5
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,6 15
Jpyrue Buabpl CaMOCTOSTENBHON pabOThI 1,2 31,5
Buj koHTpoJs: 3aueT / 3K3aMeH - 3auer
C OLIEHKOM
AHHOTAIIUA

K y4e0HOil mporpaMmme JMCHHIIJIHMHBI
«MarepuasioBeienne u 3ammra ot koppo3un» (51.B.10)

1. Hean JMCUMIUIMHBI: TIPHOOpETEHHE CTyIEHTaMU 3HAHWUK, HEOOXOAMMBIX  JUIA
CaMOCTOSITEIILHOTO PEIICHUS BOIIPOCOB, CBSI3aHHBIX C BEIOOPOM MAaTepUaioB 000pyI0BaHHS
NPEINPUATHI TOHKOTO OPraHMYeCKOTO CHUHTE3a; MOJy4YeHHue MH(POpManuu o (HU3NYecKoi
CYIIHOCTH SIBJICHHI, MPOMCXOISIIMX B Marepualax, HCIIOJIb3yeMbIX, B YaCTHOCTH, B
TEXHOJIOTUSIX TOHKOTO OPraHMYECKOTO0 CHHTE3a; YCTAHOBIICHHE 3aBHCHMOCTH MEXIY
COCTaBOM, CTPOCHHEM M CBOWCTBAMU MAaTE€pPHAIOB, HCIOJIb3yeMbIX, B YacTHOCTH, B
TEXHOJIOTUSIX TOHKOT'O OPTaHUYECKOTO CHHTE3a; U3yYEHHE TCOPHH U MPAKTUKH Pa3IUIHBIX
CIIOCOOOB  YIMPOYHEHHS MAaTEPHAIOB, OOCCICUMBAIONIINX BBICOKYIO HAJEKHOCTH U
JOJATOBEYHOCTh JeTajeidl MalluH, HWHCTPYMEHTAa M JAPYIHX W3JEIUN; O3HAKOMIIGHHE C
OCHOBHBIMH T'PYIIIAMH METAJUTMYECKUX U HEMETAJUTMYECKIX MaTEePUAIOB, UCTIOJIB3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTUSIX TOHKOTO OPraHHMYECKOTO CHHTE3a MX CBOMCTBAMHU M 00JacTIMHU
PUMEHEHHS.

2. B pe3yabTare M3yueHHs THCUMIUIMHBI 00ydalwumiicss mo mporpamMme 0akajiaBppuara
JOJI/KeH:

Obaaoams crienyromumu npodeccuonansabivu (I1K) komneTeHIusIMu:

— CHOCOOHOCTBIO MPHUHUMATh KOHKPETHbIE TEXHMUYECKHE pelIeHUus MNpU pa3paboTke
TEXHOJIOTUYECKUX TIPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHH C
y4EeTOM JKOJOTHYeCKHX mocnencTBuil nux npumenenus (I1K-4);

— CHOCOOHOCTBIO TIPOBOJWTH aHAU3 CHIPbS, MaTEPHaJOB W TOTOBOW MPOAYKIUH,
OCYILIECTBIISATh OLICHKY pe3ynbraToB aHanu3a ([1K-10);

— CHOCOOHOCTBIO IUTAHUPOBATh U MPOBOANTH (PU3NYECKHE U XUMUYECKHE IKCIIEPUMEHTEI,
IPOBOJIUTH OOPaOOTKY HMX pe3yabTaTOB U OLIEHWBATh IOTPEIIHOCTH, BBIJBUIATh
THIOTE3bl W YCTAHABIMBATH TPAHUIBl WX TPUMEHEHHUS, TPUMEHATH METOMbI
MaTeMaTHYeCKOro aHaIN3a U MOJEITUPOBAHMSI, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
uccnenosanus (I1K-16);

— TOTOBHOCTBIO ITPOBOJIUTH CTAaHAAPTHBIE U CEPTU(DUKALMOHHBIE HCIIBITAHUS MaTepHAJIOB,
u3Jenui 1 TexHonorndeckux mpoieccos (ITK-17);

3namu:

— KIaccu(UKAIHUIO, CTPYKTYpPYy, COCTaB M CBOWCTBA MAaTEpHUalOB, HCIOJIB3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTHSIX TOHKOTO OPraHUYECKOI0 CUHTE3A;

— MAapKHpPOBKY MAaTEpUAJIOB, HWCIOJb3yEeMBbIX, B YAaCTHOCTH, B TEXHOJOTHUSAX TOHKOTO
OpPraHUYeCcKOro CHHTE3a I10 POCCUICKUM CTaHIapTaMm;

— OCHOBHBIE KOHCTPYKIIMOHHBbIE W (PYHKIIMOHAIBGHBIE MaTepHaibl, MPHUMEHSIEMbBIE B
000pyIOBaHUH MPEATIPUATHH TOHKOTO OPTaHUIECKOTO CHHTE3A.

Ymems:

— panMoOHAJIBHO MOA00pPATh KOHCTPYKIIMOHHBIN MaTepUa Uil XUMHUKO-TEXHOJIOTHIECKOTO
npoiiecca (peakropa, arnmnapara, MallliHbl) ¢ YYETOM METOJIOB 3aUThl OT BO3MOXKHOTO
BO3JIEUCTBUS TEXHOJIOTUYECKON CPEJIBI.

Bnaoemw:

— METOJAaMH OIPENeICHUs] CBOWCTB MaTEpUAJIOB, HCIIOJIB3YEMbIX, B YaCTHOCTH, B
TEXHOJIOTUSX TOHKOT'O OPraHMYECKOTo CUHTE3a;




— JAHHBIMM Ui TPUHATHS KOHKPETHBIX TEXHMYECKMX pEUIeHHH Tpu pazpaboTke
TEXHOJOTHYECKUX IPOLECCOB TOHKOIO OPraHUYECKOTO CHHTE3a C TOYKH 3pEHHS
TEXHUKO-3KOHOMHUYECKOH 3()(heKTUBHOCTH IKOJIOTUYECKOI 0€30MacHOCTH.

3.Kpartkoe cogep:kanue A CHHILTUHBI

MarepuanoBeieHre KaKk HayKa: 1IeJIM, 33/1a4d U 3HAUCHUE TUCUUILTMHBI. 3HaYCHUE MaTEPHAJIOB
B Pa3BUTHM XUMHUKO-TEXHOJOTHYECKUX IPOLIECCOB U oOecrieueHnu ux 0e3omnacHoctd. Pu3nko-
XMMHUYECKHE OCHOBBI MarepuayioBeficHHs. OCHOBHBIE NOHSTHUS O CTPOEHUHU, CTPYKTYpE H
CBOMCTBAaX MaTepuasioB. MeTonpl U3ydeHUs CTPYKTYypbl M CBOMCTB MarepuanoB. OCHOBBI
TEOPHUH CIUIABOB. J[MarpaMMbl COCTOSIHMS CILIAaBOB. T€pMUHBI U omnpenesieHus. Juarpammel —
«coCTaB-CcBOMCTBO». Da30BbIM COCTAB CIUIABOB. 3aBUCUMOCTb MEKJY CBOMCTBAMHU CILIABOB U
Tunom auarpammsl cocrosinus. [Ipasuno H.C. Kypnakosa. MeTamnueckue MaTepuaibl.
XKene3o u crnasel HA ero OCHOBE. J[MarpaMMbl COCTOSIHUSA KEI€30-LEMEHTUT. KOMIIOHEHTS!,
(a3l ¥ CTPYKTYPHBIE COCTABJISIONINE CTANCH U OCIIBIX YYT'YHOB.

VYraepoaucTble M JIETMPOBAaHHBIE CTalM, MapKUpoBKa. YUyryHel cepble, Oeiible, KOBKHE,
BBICOKOIIPOYHBIE, X CBOICTBA, 00JaCTh IPUMEHEHHS, MAPKUPOBKA.

Tepmuueckas oOpabotka. Teopus M MpakTHKa TEPMHUECKOW M XUMHMKO-TEPMHUYECKOIl
00pabOTKN METAJIOB U CIIABOB.

I[BeTHBIE METaUIBI M CILUIaBbl HA MUX OCHOBE, CBOMCTBa, 00JacTu mpuMmeHeHus. Ilopomikoble
METaJUIMYECKHE MaTepralibl. MaTepuaisl ¢ 0COOBIMH AIEKTPHUECKUMH CBOMCTBAMHU.

OcHOBBI KOppPO3UHU METAUIOB. I [pUHIUIIBI 1 METOBI 3AIUTEI OT KOPPO3HH.

Koppo3uss MeTannoB B YCIOBHUAX TEXHOJOTMYECKUX CpeJl XUMHUYECKMX IPOU3BOJCTB.
[IpyHIMIBI ¥ METOABl 3alUTBl OT KOPpo3uH. KOppO3MOHHOCTOMKME METANIIMYECKHE WU
HEMeTaJJINYeCKHe Mareprayibl. MeTo/ibl 3alMThl MAlllMH W annapaTtoB NPEIIPUITUA TOHKOTO
OpPraHMYECKOTO CHHTE3a OT KOppO3MM. Marepuajibl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX
coequHeHuil. CTpoeHHe M CBOICTBa MOJIMMEPOB. TepMOpeakTHBHBIE M TEPMOIUIACTUYHbBIC
nosimMepsl. CTpoeHre U cBoicTBa mactMacc. OCHOBHBIE Pa3HOBUIHOCTH ITPOMBIIITIEHHBIX
MIOJINMEPOB U Iu1acTMacc. ['a30HanoIHEeHHbIE MJIACTMACCHI.

OCOOEHHOCTH CTPOEHHUS, CBOMCTBA PE3MHOBBIX MaTepuasioB. Pe3uHbI 00Iero HazHaueHUs,
CHelMalIbHbIE PE3UHBI U 00JIACTH UX MPUMEHEHHUS.

Jlakokpacounble MaTepuanbl (JIKM). OcnoBuble Buasl JIKM. Kpacku, naku, TrpyHTOBKa,
HIrnaTieBKa.

Cunukatnele Mmatepuaisl. ['padut. Acoect. CBoiicTBa M 001aCTH IPUMEHEHUS.

OOmiass XxapakTepuCTHKa KOMIIO3MIIMOHHBIX MaTepuainoB. JlucnepcHo-ynpoueHHble KM,
cinouctele KM, Bonoknuctsie KM. Kommo3unnoHHblE MaTepuanbl Ha METaJUIMYECKOW U
HeMmeTaynueckoi ocHoBe. CAIl (criedeHHblE aTlOMUHUEBBIE MOPOIIKH). ApPMHUPOBAaHHBIE
IIOJINMEPHBIE MaTepUAJIbI.

DKOHOMHYECKH 0O0OCHOBAaHHBIN BHIOOP MAaTepHaIOB.

Bbi0Op KOHCTPYKLIMOHHBIX MaTepHalioB JUIsl OOOpYAOBaHHUS MPEANpPHUITHH  TOHKOTO
OpPraHMYECKOTO CHHTE3a. DKOJIOTMYECKHEe M IKOHOMUYECKHE acCHEeKThl MaTepUajOBEJECHUS U
3alUTBHl MAaTEPUAITIOB OT KOPPO3HH.

4.00beM yueOHOH TUCUMILINHBI:

B 3auerHbix | B akangem.

Bunpr paboueit paboTsl eIUHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 3 108
AyIMTOPHBIE 3aHSITHUS: 1,3 48
Jlexrnm (Jlek) 0,9 32
[Tpaktueckue 3arstus (I13) 0,4 16
CamocrositeabHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHTtakTHas camocTosiTenpHas paboTa 11 0,2
CaMOCTOATENbHOE U3YUYEHHE PA3/ETIO0B TUCIUIUIMHBI ’ 39,8




\ Buja koHTpOJISi: 3a4eT / IK3aMeH \

‘ 3auyer
B 3auernsix | B actp.

Bunsr paboueii paboTh eAMHMLIAX yacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 3 81
AyIUTOPHBIE 3aHITHS: 1,3 36
Jlexumm (Jlek) 0,9 24
[Ipaktuueckue 3ausrus (I113) 0,4 12
CamocrositesasHas padora (CP): 1,7 45
Pedepar 0,6 15
KonTakTHas camocrositensHas pabora 11 0,15
CaMoCTOsATEIbHOE U3YUYCHHUE Pa3IeJIOB JUCIIUILUIMHBI ' 29,85
Bu1 koHTpOJIsI: 3a4eT / IK3aMeH 3a4yer

1.

2.

AHHOTAIUA
K Y4e0HOM nmporpamMMe JUCHMILIUHBI
«MojaennpoBaHue XHMHKO-TeXHOJorn4yeckux npoueccon» (b1.B.11)

Heab MMCHUIVIMHBI — MOJIydyeHHEe OOy4yarolMMCsl 3HAHUHA B 00JIACTH KOMIIbIOTEPHOI'O
MOJIETUPOBAHUS XUMHUKO-TEXHOJOTMYECKUX MPOLECCOB C IMPUMEHEHUEM COBPEMEHHBIX
CUCTEM KOMIIbIOTEpHON MaTemaTtuku, B uacTHoctu MATLAB u VBA, a takxe
npuoOpeTeHne UM NPAKTUYECKUX HaBBIKOB pa3padOTKU JAHHBIX KOMIIBIOTEPHBIX
MOJIEJIE C OJHOBPEMEHHBIM pEIIEHUEM 3a/ad CTPYKTYpHOM M mapamMeTpu4ecKon
HJIeHTU(DHUKAITUH.

B pesyabTaTe u3ydeHus1 AUCHUILUIMHBI 00y4YaomMiics Mo nporpamMmme dakajappuara
JOJIZKeH

Obnaoams cnenyromumu odmenpodeccruonansueiMu (OI1K) n nmpodeccuonansabvu (I11K)
KOMITETCHIMSIMU:

BJIaJICHUEM OCHOBHBIMH METOJ[AMH, CIIOCOOAMH M CPEICTBAMH TIOJYUCHHS, XPaHCHHS,
nepepaboTKH  MH(OpMAIMK, HaBBIKAMH pabOTBl KOMIIBIOTEPOM KakK CpEICTBOM
ynpasnenus uapopmanueii (OITK-5);

TOTOBHOCTBIO NPUMEHSTh aHATUTUYECKUE W YHCICHHBIE METOABI PELICHUS
MOCTABJICHHBIX 3aJ1a4, HCIOJb30BaTh COBPEMECHHbIC HH()OPMAIMOHHBIC TEXHOJIOTHH,
IPOBOANTH 00pabOTKY WHGOPMAIMM W HMCIOJIB30BAaHHEM IPHKIAJHBIX MPOTPAMMHBIX
cpenctB  cdepel  mpodecCHOHATBHOW — JESATENFHOCTH,  UCIOJB30BATh  CETEBBIE
KOMITBIOTEPHBIE TEXHOJIOTUHU U 0a3bl TaHHBIX B CBOEH MPO(ecCHOHATBHON A TeIbHOCTH,
MaKeThl MPHUKIAAHBIX TMPOrpaMM Uil pacu€ra TEXHOJOTMYEeCKUX IapaMeTpoB
obopynosanus (ITK-2);

CIIOCOOHOCTHIO HAJAKMBATh, HACTPAUBATh U OCYILIECTBIATH MPOBEPKY OOOPYIOBAHUS M
nporpammusbix cpeacts (ITK-6);

3name:

METOABl TOCTPOCHUS HMIHUPHUECKUX (BEPOSTHOCTHO-CTATUCTUYECKUX) U  (U3UKO-
XUMHUYECKUX (TEOPETUYECKUX) MOJIEIe XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB;

METOABl MACHTU(UKALMN MAaTEeMaTHYECKUX OMMCAHUI TEXHOJOTHYECKUX MPOIECCOB Ha
OCHOBE JKCIIEPUMEHTAIIBHBIX JaHHBIX; METOJIbI ONTUMHU3AILUN XUMUKO-TEXHOJIOTHYECKUX
MIPOIIECCOB C MPUMEHEHUEM SMITUPUUYECKUX H/UITU (PU3UKO-XUMUYECKUX MOJIEIEH.

Ymems:

MPUMEHATh W3BECTHBIE METOAbl BBIYMCIUTEIBHOW MAaTeMaTUKH W MaTEeMAaTHYECKOU
CTATUCTHUKH JIJISl PEIICHUS] KOHKPETHBIX 33]1a4 pacueTa, MOJICTUPOBAHUS, HIACHTH(UKAIIII
W ONTUMM3ALMHU TNPU HCCICIOBAHUU, NPOCKTUPOBAHUM M YIIPABICHUU NPOLIECCAMH
XMMHYECKOM TEXHOJIOTUH, a TaKK€ YMETh HCIOJb30BaTh B CBOEM MPAKTUYECKOM
JEATEIIbHOCTH ISl JOCTHKEHUS ATUX LIEJIEH U3BECTHBIE MAKEThI IPUKIIAAHBIX IIPOrPAMM.

Braoems:




— METOJAaMH MaTeMaTH4YEeCKOM CTAaTUCTHKH Al 0OpaOOTKH pe3ynbTaToB AaKTUBHBIX U
ITACCUBHBIX JKCIIEPUMEHTOB, a TaKK€ METOJAMHU BBIYMCINTEIBHON MAaTEMATHUKH JUIS
pa3paboTKM ¥  peaju3allid Ha KOMIBIOTEpPAaX  aJrOPUTMOB  MOJCITUPOBAHHMS,
UACHTUGUKALMHA U ONTUMU3ALUN XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB;

3. Kparkoe cogepxanue 1ucCUHMINIHHBI:

3.1. OcHognvie npuHyunbvl KOMRLIOMEPHO20 MOOETUPOBAHUL XUMUKO-MEXHOTIO2UYECKUX
npoyeccog (XTII). MaTemaTnueckue >MIUPUYCCKUE, MAaTEMaTHYECKHE (PHU3UKO-XUMUYICCKUE
MOJEIM M KOMIIBIOTEPHOE MOJEIMpPOBaHHUE. JIeTCpMUHUPOBAHHBIE M  BEPOSATHOCTHBIC
MareMaThudeckue Mozenu. IIpumeHeHne MeTONOJIOrMM CHCTEMHOIO aHaiau3a s PELICHHS
3a1a4 MoJenupoBaHus. [IpuMeHeHHEe NPUHLMIA «YEPHOTO SIIHKa» INPU MATEMaTUYECKOM
MOZCIIMPOBAHUU. ABTOMaTH3UPOBAaHHBIE CUCTEMBI IIPUKJIATHOU MH(POPMATUKH.
Hepapxuueckass CTPYKTypa XUMHUYECKMX IPOMU3BOJACTB M HMX MAaTE€MaTHYECKHX MOJEICH.
IIpuMeHeHnEe KOMIIBIOTEPHBIX MOJENEH XUMUYECKUX IPOLECCOB JUIs aHAIN3a, ONTUMU3ALUNA U
CHUHTE3a XHMUKO-TEXHOJIOTMYECKUX cHcTeM. (OCHOBHBIE IIpUEMBl  MaTe€MaTH4ECKOIO
MOJICIIMPOBAHUS: IMIIUPHUECKUI, CTPYKTYPHBIN ((PU3NKO-XUMHUECKUI) 1 KOMOMHUPOBAHHBIN
(reopetnueckuii). I[locTpoeHne cTaTudeckux M JUHAMHUYECKMX Mojenel. PemeHue mpsmbix
3amad. [IpoekTHBIH M TMOBEPOUHBIN (OLEHOYHBINA) pacyeT mporeccoB. Pemenne oOpaTHBIX
3agau. [lapamerpuyeckass W CTPYKTypHass UICHTU(UKAIMS MaTeMaTHYEeCKUX MOJIENEH.
YcTaHoBIEHUE a/IeKBaTHOCTU MaTeMaTHuecKux Mojeneil. CTparerus NpoBeAeHHs] pacyeTHbBIX
HCCIIEIOBAaHUI U KOMIIBIOTEPHOT'O MOJIEJIMPOBAHUS PEAIbHBIX IPOLIECCOB.

3.2. [locmpoenue smnupuieckux mooenetl:
¢dbopMynMpoBKa 3aJayM aNMpOKCUMAalMM JAaHHBIX JJI  ONUCAHUS SKCIEPUMEHTAIbHBIX
3aBUCUMOCTEN M IMOJY4YEHUS OSMIMPUYECKUX MOJENEeW IpoueccoB. Buuabl kpurtepues
annpoxcuManuu.  Kpurepuii MeTrona HauMMEHbIIMX  KBaapaToB. Pemienwe  3ajmaum
ANIpPOKCUMALMKA JUIS HEJIMHEMHBIX W JIMHEHHBIX II0 IlapameTpaMm Mojened. MarpuuHas
(dbopMyIMpOBKa 3a/a4M anmpoKCUMAIMU. AHAIUTHUECKUI M aJrOpUTMHUUYECKUI MOJIXOMbI JUIs
peuieHus 3aJa4d anipoKCUMAalUK Ul JIMHEWHBIX W JIMHEAPU30BAaHHBIX MOJEJIEH METOIOM
HaUMEHBIINX KBaJPATOB,;

® 3aKOH HOPMaJIbHOIO pacHpenesieHus JUIsl BEKTOPHBIX CIy4YalHBIX BEJIWYUHBI U

ONpEJIETICHUE UX YHUCIOBBIX XAPAKTEPUCTUK. MaTeMaTnuecKoe OKUJIaHUE U TUCIIEPCUs

JUI. BEKTOPHBIX CIY4alHBIX BEJINYMH. J[MCIEpCHOHHBIA M KOPPEISALMOHHBIM aHAIU3.

IlonsaTHa pucnepcuu BOCIHPOU3BOAMMOCTH U aJE€KBAaTHOCTH, a TaKKe OCTaTOYHOMN

mucniepcud.  OnpezneneHue  BBHIOOPOUHBIX — KOO(PQUIMEHTOB  KOppessLUuU U

KodppUIMEHTa  MHOXXECTBEHHOM  koppemsauuu. CTaTUCTMYECKHH  MOAXon K

OIpeJIeJIEHUI0 OTMOOK U MOTPEIIHOCTEN B 3KCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHUH;

® PErpecCHOHHBIA U KOPPETALMOHHBIN aHAIU3 JJIs1 TOCTPOCHUS SMIUPUUYECKUX MOJEIEH

Ha OCHOBE JIAaHHBIX IIaCCUBHOIO »3KcrnepuMeHTa. [loHsTus GyHKIUM OTKIMKA U

¢akTopoB. OCHOBHBIE JOINYILEHUS PErPECCHOHHOTO U KOPPEISILIMOHHOTO aHaIu3a.

Kputepuu npoBepku oJHOPOAHOCTH aAucnepcuil. Beibop Buga ypaBHeHui perpeccus, a

TaKXke ornpesereHne Kod(p(UIMEHTOB PErpecCu U UX 3HAYUMOCTH C MCIIOJIb30BaHHEM

kputepust CrerlogeHta. [lpomenypa HCKIIOYEHHsS HE3HAYUMMBIX K03 duumeHToB

perpeccun. OmpeneneHnue aAaeKBaTHOCTH PErPECCHOHHBIX MOJIENEH C IMOMOILBIO
kputepus Purepa;

® OCHOBHBIE MOJIOKEHHS TEOPUH TUIaHUPOBaHUA dKcriepuMeHTOB (I): momHbINA GakTOpHBIN

skcniepumeHT (IIDD) u oO6paboTka ero pe3ynbTaToB. ONTUMATBHBIE CBOMCTBA MATPHIIBI

IUTAHUPOBAaHUSI M CBOMCTBO opToroHanbHOocTH. Omnpenenenne KO3PPHUIHMEHTOB

MOJEeJIeN, X 3HAaYMMOCTH U MPOBEPKA aJ€KBATHOCTH ypaBHEHMS perpeccuu. CBOMCTBO

poTaTabebHOCTH OJTHOTO (PAKTOPHOTO IKCIEPUMEHTA;

® OCHOBHBIE NOJOXEHHUS TEOPUM IUIaHUpoBaHMA HKcnepuMmeHToB (II): opToronampHbIN

LHEHTpaJdbHbId KoMno3uluoHHbl miuaH (OLIKII) skcnepumeHTOB M 00paboTka €ro



pe3yabTatoB. ObecredeHne OPTOroHAILHOCTH MAaTPHIIBI INITAHUPOBAHUS M ONIPECIICHHE
BEJIMYMHEI 3B€3IHOTO Tuieya. Onpeaenenue KodpPUIMEHTOB MOCIH, X 3HAUUMOCTH U
OIICHKAa aJCKBATHOCTU YpPaBHCHHsI perpeccud. PacueTHoe BBIYUCICHHWE KOOPAWHAT
TOYKH ONTHUMYMa (PKCTpEMyMa);

ONTUMU3ALMS SKCIEPUMEHTAIBHBIX HCCIEAOBAaHUM C IpuMeHeHueM Merona bokca-
Bunbscona. OcHOBHbIE NMOAXO/bl K ONTUMU3ALUHU SKCIIEPUMEHTAIBHBIX UCCIIEIOBaHUM.
DKCIepUMEHTATbHO-CTaTUCTUYECKH MeToa. CrTparerus [ABWKEHHS K ONTUMYMY
neneBoir  GyHKuMU (PyHKIIMKM OTKJIMKA) TPAaJIUCHTHBIM MeTolnoM. Kpurtepuu
JTOCTIDKEHUS <IIOYTH CTAallMOHAPHON OONAaCTH» W METOAbl YTOUHEHHS IOJOXKECHUS
ONTUMAJILHON TOYKH B (PAKTOPHOM IIPOCTPAHCTBE.

3.3. llocmpoenue uzuxo-xumuueckux mooenei.

9Tanbl MaTeMaTU4YecKoro MojenupoBaHus. PopMynMpoBKa THIOTE3, [OCTPOEHUE
MaTeMaTHYeCKOro ONMCAaHUsA, pa3paboTKa MOAEIHPYIOLIEro ajlroputMma, IMpoBepKa
aJIeKBaTHOCTU MOJICTHM W HMJCHTU(UKALUSA MX MapaMeTpOB, PACUCTHbBIE MCCIICAOBAHUS
(BBIYMCIIUTENBHBIN SKCIIEPUMEHT);

COCTaBJICHUE CHCTEM YPABHEHHI MaTeMaTHYeCKOro ONMCAaHUs MIPOLECCOB U pa3padoTKa
(BBIOOp) aNrOpUTMOB HUX pelIeHUs. DBIouyHBI NPUHLMI NOCTPOEHHUS CTPYKTYPHBIX
MaTeMaTHueckux Mojeneid. OOoOlIeHHOe OnucaHue [BW)KEHUS IOTOKOB (a3 B
ammaparax ¢ [OMOIIBIO  THIPOAMHAMHYECKHMX  MOJENeH,  yYUTHIBAIOIIMX
COCPEJJOTOYCHHBIE U DPACHpEJe/IeHHble MCTOYHUKHU BELIECTBA U SHEPruM (TEIIOTHI).
JlokanpHbIE HMHTEHCHUBHOCTH HMCTOYHMKOB BEIIECTBA M TEIUIOTHI B  IOTOKAaX,
COOTBETCTBYIOILIME PA3IMYHBIM (PU3MKO-XUMHUYECKUX nporeccaM. OCHOBHBIC THIIbI
YpaBHEHH MaTEMaTHYECKOTO OIMCAHUS XHMHKO-TEXHOJOTHUYECKUX IIPOIECCOB —
KOHEYHbIE, OOBIKHOBEHHBIE Au(depeHnnanbabie U quddepeHianbuble ypaBHEHUS B
YaCTHBIX MPOU3BOIHBIX;

MaTeMaTHYeCKOEe MOJEIMPOBAHUE CTAlMOHAPHBIX M JUHAMHUYECKHX PEKUMOB
TMJIPaBIMYECKUX MPOIECCOB B  TPyOONPOBOAHBIX CHCTEMax, TIJIOOalNbHbIE U
JEKOMITO3UIIMOHHBIE METOJbl PEIICHUS CHCTEM HEJIMHEHWHBIX YpaBHEHHH, a TakKe
SBHbIE W HESBHBIE METOJbl YHUCIEHHOIO PpELIEHHUS CUCTeM OOBIKHOBEHHBIX
mupdepeHnanbHpIX  ypaBHeHU. CocTaBieHHE YpaBHEHMH  MaTeMaTH4eCKOIo
ornucanus mnpouecca. [loctpoeHne HHYOPMAIIMOHHBIX MATPULl MaTEeMAaTHYECKUX
Mozeneil /uis BbIOOpa OOIIEro aJropuTMa pelieHds — MOJEIHUPYIOIIEro aJropuTMa.
Peanuzanus aJITOPUTMOB pereHus HEJIMHEHHBIX u OOBIKHOBEHHBIX
mudpdepeHIManbHbIX  ypaBHeHHH. OmnucaHue crauumoHapHbIX pexumoB XTII ¢
IPUMEHEHHEM CHCTEM JIMHEWHBIX U HEIMHEWHBIX ypaBHeHMH. MTepalnoHHbIe
anroputmsl peuieHus. [Ipumenenrne MeTonoB npocThix utepauuit 1 Hetorona-Pagcona
s nosydeHust  pemieHus.  IIpobimema  cxommMocTu  mporecca  pereHHs.
JICKOMIIO3WIIMOHHBI METOJ] PEHICHUSI CIIOKHBIX CHCTEM KOHEYHBIX YpaBHEHHIA.
[ToctpoeHre MHPOPMALMOHHOW MAaTpHUIBI Ui BbIOOpa ONTUMAIBHOIO aJrOpUTMA
pemenust 3amadu. [loHATHE KECTKOCTH CHCTEM IU(QPEpeHINATbHBIX YpPaBHCHUH W
KPUTEPHUH JKECTKOCTH. SIBHBIE (ObICTpBIE) M HEABHbIE (MEAJICHHbBIE) METObI PEILICHHS.
MeTtoasl niepBoro (MeToz Diiepa), BToporo (MoauduiupoBaHHble MeTOIbI Diliepa) u
yeTBepToro nopsaka (meron Pynre-Kyrra). OneHka TOYHOCTH METOAOB — OIIMOOK
yceuenns. IlepexomHple OMMOKA W OIMHUOKH OKPYIJICHHS TIPH  YHUCICHHOM
UHTETPUPOBaHUM  JU(QepeHnnanbHbIX  ypaBHeHHH.  CrocoObl  obecriedeHust
CXOJIMMOCTH peIeHHs 3a1a4u. [[puMeHeHne HesIBHBIX METO/IOB IS PEIICHHUS KECTKIX
cucreM auddepeHINaIbHBIX ypaBHEeHMH. OrmpeneneHuss miara WHTETPUPOBAHUS
uTepaunoHHbIM MeTo oM. MeTtonoB Kpanka-Hukonabscona (Meton Tpanenuii);
MaTeMaTHYECKOE MOJAETUPOBAHNUE CTAIIMOHAPHBIX PEXHMOB MIPOLIECCOB TEILIONEpe1aun
B IUIACTUHYATBIX W 3MEEBUKOBBIX TEIJIOOOMEHHMKaX. MaTeMaTH4ecKoe OIMCaHHe
MIPOLIECCOB ¢ MPUMEHEHHUEM MOJIeNIel UealbHOTO CMEUIEHUS U BhITeCHEHUs. Bbibop u



rpaduyeckoe TPEJCTABICHHUE aNTOPUTMOB pemieHus. [IpuMeHeHHne CTaHTapTHBIX
METOJ0B BBIUYMCIUTENBHON MATEMATUKH JUIsl PEILECHUS 3a/1a4;

MaTeMaTUYECKOE MOJECITMPOBAHUE CTALMOHAPHBIX PEXUMOB ITPOLECCOB TEIIONEPEAAUN
B MPSIMOTOYHBIX M MPOTUBOTOYHBIX TPYOUaTHIX TEIUIOOOMEHHUKOB, PEIIEHUE 3ajauu
Komm w kpaeBoil 3amaum  0OpU  UHTETPUPOBAHUU CUCTEM  OOBIKHOBEHHBIX
nuddepeHIIMaTbHBIX  YpaBHEHHIA. MareMaTnueckoe OIMCaHUE IIPOLIECCOB €
MPUMEHEHUEM MOJIENIEN UACaNbHOIO BhITeCHEHUs. Pemenue 3amaun Komum u kpaeBou
3anauu. [IpencraBienue anropuTMOB BBIYMCICHUH B BUe HH(GOPMALMOHHOW MaTPHUIIBI
CUCTEMBl ypaBHGHHUH MaTeMaTHYeCKOTO OMUCaHUS U  OJIOK-CXeM  pacyeToB.
Martematuueckoe onucanne XTIl ¢ mnpuMeHeHHEM CHUCTEM  OOBIKHOBEHHBIX
middepeHManbHbIX  ypaBHeHMHA. Onucanue OOBEKTOB C PACHpEleNICHHBIMH B
MpoCTpaHcTBe napamerpaMu. PopMyIuMpOBKa HayaldbHBIX M KPAaeBbIX YCJIOBHH 3a1a4
peuieHus. YuciaeHHbIH alroput™ 1-ro nopsaka juid pemeHus 3anauu Kowmu. Meroa
IIPUCTPENKW» JJIs1 PELICHMS KPaeBOM 3a1auH;

MaTeMaTUYECKOE MOJIECIMPOBAHUE CTALMOHAPHBIX PEKUMOB MPOLIECCOB B PEAKTOPAX C
Memankoi.  OnucaHue  MHKPOKMHETUYECKMX  3aKOHOMEPHOCTEH  MPOTEKAHMS
MPOU3BOJBHBIX  CIOKHBIX ~ XMMHUYECKMX  peakuuii B  SKUAKOM  daze  ans
MHOTOKOMIIOHEHTHBIX CcUCTeM. OmnpeneneHrne KIIYEBbIX KOMIIOHEHTOB CJIOKHBIX
XUMHUYECKHUX PEAKIMi ¢ MPUMEHEHHEM METO/J0B JMHEHHON anreOphl - paHTOB MaTpPHII
CTCXHOMETPUYCCKUX  KOIPPUIIMEHTOB  peakmuu. MaTeMaTudeckoe  OIHMCAaHUe
pEaKTOpHOro Ipolecca ¢ pyOamkodl [Uisi MPOU3BOJIBHOM CXEMbI MPOTEKAHUS
XUMUYECKON peakiuu.  BbpIOOp anropuTMOB peIICHUs 3aadyd C [PUMEHEHHEM
MH()OPMALIMOHHOW MATpPHULIBI CHCTEMbl YPAaBHEHHMH MaTeMaTH4eCKOro OMHCAHUS U
MIPEJICTABJICHHSI aJITOPUTMA PEIICHUS C IIOMOIIBI0 OJIOK-CXEMBI pacyeTa MpoIecca;
MaTeMaTU4YeCcKoe MOJCIMPOBAHUE HECTALIMOHAPHBIX PEKUMOB IPOLIECCOB B PEAKTOPAX
¢ Mewankoi. MaremaTuyeckas MOCTAaHOBKA 3a/aud Il PEaKklUUH C IPOU3BOJIBHOU
CTEXMOMETpUUECKON cxemon. @opmynupoBKa 3agaun Komm — 3amaun ¢ Ha4aJIbHBIMU
YCIIOBUSIMH. Pa3noctHoe MIPE/ICTABICHHE CHUCTEMBI OOBIKHOBEHHBIX
mup¢depeHunanbHplx  ypaBHeHH. [locTpoeHne wuHOpMalMOHHOW MaTpULIBl s
BbIOOpa anroputMa pemieHus. ['paduueckoe mpeAcTaBIeHUE alTOPUTMa pEIICHUs B
BHJI€ OJIOK-CXEMBI Pacuera;

MaTeMaTHUYeCKOE MOJEIUPOBAHUE CTAIIMOHAPHBIX PEKHUMOB B TPYOUATHIX pEaKTOpax C
MPSIMOTOYHBIM M TPOTUBOTOYHBIM JBMXKEHUEM TeEIUIOHOCUTENe. MartemaTudeckas
MOCTAHOBKA 3aJa4dl [UIl PEaKIHU C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOM.
®opmynupoBka 3agaun Komm — 3aaun ¢ HayanbHBIMH YCJIOBUSIMU U KPaeBOM 3a1auu —
3a/1auyd C KpaeBbIMU yCIOBUSIMH. Pa3HOCTHOE mpencTaBiieHne CUCTEM OOBIKHOBEHHBIX
nuddepeHnanbHeIX ypaBHeHU. [locTpoenne nHMGOpMalMOHHBIX MAaTPHIL AJisi BBIOOpa
aIropuTMOB pemieHus. ['paduyeckoe MpencTaBleHUE aNTOPUTMOB PEIICHUS B BHJIEC
OJIOK-CXEMBI pacuera;

MaTeMaTU4eCKOe MOJICTMPOBAaHNE HECTAIIMOHAPHBIX PEKUMOB MPOIIECCOB B TPYOUATHIX
peakTopax ¥ YHCJIICHHBIC aJTOPUTMBI JUCKPETHU3AIMH JJII PEUICHUS CHCTEM
muddepeHIMaTbHbIX YPaBHEHUW C YaCTHBIMH TPOM3BOAHBIMU. MaTemaruueckas
MOCTAaHOBKA 3aJa4yd [UISl PEAKIMH C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOM.
dopMynHpoBKa HauaIbHBIX U TPaHUYHBIX ycnoBuil. Juddepenimanbapie ypaBHeHUS B
YaCTHBIX TMPOU3BOJHBIX - DIUTUINTHYECKOTO, MapadOJUYECKOT0 M THIEPOOIMUECKOTO
TUTIOB. ANTOPUTMBI pEIIeHHUs ypaBHEHUH Mapaboiudeckoro Tuma. MaTemaruuyeckas
MOJICJIb ~ XUMHYECKOTO  TMPEBpAIlIeHHUs B  HM30TEPMUYECKUX  YCIOBUAX  JUIS
HECTAIlMOHAPHOTO TIpollecca B TpyOuaThIX ammapaTax ¢ Y4YeTOM TPOAOIBHOTO
MepeMEeNIMBaHus U C NMPUMEHEHHEM OJHOMapaMeTpudeckoi nuddy3noHHON Mojenn
JUISL OTIICAHUSI THAPOIMHAMUYECKONH OOCTAaHOBKHU B PEAKIIMOHHOM MOTOKE. AJTOPUTMBI
peleHuss B BHJAEC CHCTEM HEJIMHEHHBIX YypaBHEHHH, a Takke OOBIKHOBEHHBIX
g depeHIMaTbHBIX YPaBHEHHH IEPBOTO U BTOPOTO MOPSAKOB;



MaTE€MaTU4eCKOe MOJACIUPOBAHUE CTAllMOHAPHBIX PEKUMOB IIPOLIECCOB HEIPEPBIBHOMN
MHOIOKOMIIOHEHTHOM pekTtudukanuu u abcopOuuu. MaTemaTuyeckoe OIUCaHue
mporecca  MHOTOKOMIIOHEHTHOM — peKTH(HKanmud B Tapelp4aTo  KOJOHHE.
MogenupoBaHue (pa3oBOro paBHOBECHsI M IIpollecca Maccollepeladyd Ha Tapeikax B
MHOTOKOMIIOHEHTHBIX CHCTeMax. YUeT TeIUIOBBIX OallaHCOB Ha Tapeikax Ipu
MOJICJIMPOBAaHUM IIpoliecca B PEKTHU(PUKALMOHHON KOJIOHHE. JleKOMIO3UIIMOHHBIN
JITOPUTM pacyeTa mpolecca peKTU(HUKAIMKE B KOJIOHHOM ammapare. MaTtemMatnieckoe
ONMCaHME TMpoLecca MHOIOKOMIIOHEHTHOW aOcopOuuu B HAcaJ04HOM KOJIOHHE.
MopenupoBanue Iporecca MHOTOKOMIIOHEHTHOM — Maccollepefaud B CEKIMAX
HAcaJloYHOM KOJIOHHBIL. AJITOPUTM pELICHHUs KPAaeBOM 3aJadyd Il MOJAEIUPOBAHUS
nporecca abcopOLny B HACATOYHOM KOJIOHHE.

1.4. Ocnosbr onmumusayuu XuMuKO-mexHoI02U4ecKUx npoyeccos:

pelieHre  3aJad4  ONTUMH3aUUM €  TEPMOAMHAMUYECKMMH, TEXHOJIOIMYECKUMHU,
DKOHOMUYECKUMH, TEXHUKO-DKOHOMMYECKUMU U  OSKOJOTMYECKMMH KPUTEPUAMU
ontumasibHocT. OntuMmanbHbele pecypcocOeperatomue XTII. Bwibop kpurepues
onTUMabHOCTH (1eNieBbIX (QyHKIMiT). PopMynHpoBKa MHOTOKPUTEPHAIBLHON 3a1aun
ontumuzauu. OcobeHHOCTH peleHust onTuMu3anuoHHbIX 3a1ady XTI npu Hanuuun
HECKOJIbKUX KPUTEPUEB ONTHUMAJIBHOCTH, OBPAXHOM XapakTepe IenieBoi (QyHKIHH U
HaJIMYWMU OrpaHuyeHuid 1-ro u 2-ro poja;

QITOPUTMBl OJHOMEPHOM W MHOIOMEPHOM ONTHMH3alMU. MeTOnpl CKaHHpPOBAHUSA,
JOKIN3allMM SKCTPEMyMa, 30JI0TOro cedeHus u uucen PuboHaum B ciydae
OJIHOMEPHOM ONTHMM3aUUU. MeToIbl MHOTOMEPHOW ONTUMHU3ALUU HYJIEBOTO, IIEPBOrO
u BTOpOoro mnopsakoB. CHUMILIEKCHbIE, CiIy4allHble M TIPaJUEHTHbIE METOMbI
MHOTOMEPHO# ontumu3anuu. Meroa mrpadHbIX QyHKITUH.

3.5. 3axnouenue:

npuMeHeHne KoMibroTepHbIXx Mogene XTIl nmpu npoekTHpoBaHMM XMMHYECKHUX
npousBojcTB — B CAIIP. 3amaun cucteM aBTOMaTU3MPOBAHHOIO IPOEKTUPOBAHUS
(CAIIP) u cTpykTypa CHUCTEM KOMIIBIOTEPHOTO MpoeKTHpoBaHus. MHpopmalmonHoe u
Marematuueckoe oobOecrneuenne CAIIP. ABTomaTu3npoBaHHOE MPOCKTUPOBAHHE C
IIPUMEHEHHUEM KOMIIbIOTepHBIX Mozenen XTII;

IpUMeHeHne KommbloTepHbIX Mozened XTII mpu ymnpaBieHMM TEXHOJIOTHMYECKHMMH
npoueccamu — B ACYTII. Komneroreprnoe moaenuposanne XTII B pexxnme peanbHOro
BpemeHu. Cucrembl  npsMoro  UU@poBoro  (KOMIBIOTEPHOTO)  YHpPaBJIEHUS
TEXHOJIOTHYECKUMU TporeccaMu. OCOOEHHOCTH pealin3allii KOMIBIOTEPHBIX MOeen
XTII B aBTOMaTU3UPOBAHHBIX CUCTEMAaX YIPaBJICHUS TEXHOJOTMYECKMMU IPOLIECCAMHU
(ACYTII).

O0beM yueOHOI TMCUNIIIHHBI:

KomnuectBo Bcero vacos B
3a4ETHBIX €JIUH. ceMecTpe
OO0mas Tpy10eMKOCTh JHCIUILTHHBI 3 108
B ToMm uncne Ha 00y4eHue 3 108
AyIUTOpHBIE 3aHATHUS: 1,33 48
Jlexnun 0,89 32
[IpakTHuecKue 3aHATUS - -
JlaGopaTopHble pabOoThI 0,44 16
CamocrosiTejibHasi paboTa 1,66 60
PacuetHo-Tpaduueckue paboThl - -
Jlpyrue BHIBI CAMOCTOSITENIEHOW PaOOTHI 1,67 60
Bujx nToroBoro KoHTpo.s 3Hanui (A @. 3a4ér) - -




KonunuectBo Bcero
3aYETHBIX €JIUH. ACTPOHOM.
4acoB B
cemecTpe
OO0wmast TpyA0eMKOCTh M CHHILIHHbBI 3 81
B Tom uucne Ha oOyueHue 3 81
AyaUTOpPHBIE 3aHATHS: 1,33 35,91
Jlexun 0,89 24,03
[IpakTryeckue 3aHATHS - -
JlaGopaTopHbIie paboThI 0,44 11,88
CamocrosiTesibHas padora 1,66 44,82
PacuetHo-rpaduueckne paboTsl - -
Jpyrue Bupl caMOCTOSITENILHON pabOThI 1,67 44,82
Bua utorosoro kouTpoJis 3Hanni (mudd. 3auér) - -

AHHOTAIIUA
K Y4e0OHOM nporpaMMe JUCHHUILIHHBI
«BBeeHHE B TEXHOJIOTHIO Heopranndeckux BemecTs» (b1.B.12)

1. Heab AMCHMIUIMHBI - COCTOUT B MPUOOPETEHHH OOYYAIONIMMKCS 3HAHMA M OCHOBHBIX
MOHATHM O  (PU3MKO-XUMHUYECKUX  TpOIEccax, MPOTEKAIUX MpU  MPOBEACHUS
TEXHOJIOTHYECKUX OIepanuid rnepepaboTK MHUHEPATBLHOTO CHIPbS, TMOJYyYEHUS MPOAYKTOB
(YHKIIMOHATBHBIX MAaTEPUAIIOB B TEXHOJIOTMH HEOPTAaHUYECKUX BEILIECTB.
2. B pe3yabTaTe M3yyeHHs TUCUHMIIMHBI 00ydYalOlUiics MO MporpaMme dakajaBpuara
HOJIKEH:
Obaadame CIENYIOIMAMA KOMIICTCHIIUSMH:
- CIIOCOOHOCTBIO HCIIOJIB30BATh 3HAHUSA O CTPOCHUU BEIIECTBA, MIPUPOJIE XUMUYECKOUN CBSI3U B
Pa3IMYHbBIX KJIaccaX COCTUHEHUN /IS MOHMMaHUs UX Gu3uKo-xuMudeckux cBoicTs (OITK-3);
- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHHME CBOWCTB XHWMHYECKUX 3JIEMEHTOB, COCIMHEHHI H
MaTepUaJIOB Ha UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccnonansHoi nestenaprocty (I[1K-18);
- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO MH(OPMAIIHIO, OTEYECTBEHHBIN U 3apyOeKHBIN
ombIT 110 TeMatuke uccaenoBanus (ITK-20).
3Hnams:
- (U3BHKO-XUMUYECKHE OCHOBBI TEXHOJIOTHU HEOPTAHUYECKUX BEIIECTB;
- 00IIMe TPUHIUIBI OCYIIECTBICHUS XHUMHUYECKHUX TMPOIECCOB MONyYEHUSI HEOPTaHUYECKUX
(b YHKIIMOHATBHBIX MaTEPUAJIOB U MPOIYKTOB;
Ymems:
- QHAJIM3UPOBATh B3aMMOCBS3b TEXHOJIOTHYECKUX MapameTpoB M 3(H(PEKTUBHOCTH Mpoliecca u
KauecTBa MPOAYKIIUH;
- YIIPaBJISATh CKOPOCTHIO U TTOJIHOTOM MPOTEKAHUS TEXHOJIOTHYECKUX TIPOIIECCOB.
Braoemy:
- OCHOBHBIMU TPUHIMIIAMH TIEPEPAOOTKH MHUHEPATBLHOTO CHIPhSl W TEXHOJOTUYECKHX
MPOIIECCOB MPOU3BOJICTBA HEOPTAHUUECKUX MPOJAYKTOB U MAaT€pPUAJIOB;
- OCHOBHBIMH CITOCOOAMU YIIPABJICHHS MHTEHCU(DUKAITNN TEXHOIOTHUECKHUX MPOIIECCOB.

3. Kparkoe comepxxanue Q11 CUUIIITHHbBI

Mogyne 1. OcHOBHBIE Tpymmbl NPOU3BOJMMBIX HEOPraHUYECKUX BEUIECTB U HUX

knaccupukanus. Bogopon, a3or u ero coenuHenus, ¢pocdop u ero coeguHEeHuUs, cepa U ee
coequHeHus. MuHepanbHble ynoOpeHus. DYyHKIMOHAIbHbIE HEOPraHMYEeCKHe MaTepualbl:
KaTajau3aTopsl U afcopOeHThl. ChIpbe B TEXHOJIOTUM HEOPraHUYECKUX BEUIECTB U MAaTEPUAJIOB.

OcHOBHBIE THIIBI [TPOLIECCOB, MPUMEHSIEMBIX B IIPOU3BOJICTBE HEOPraHUUYECKUX BEIIECTB
C HCIIOJIB30BAHUEM TE€TEPOTCHHBIX CUCTEM TIa3-KUJIKOCTb, ra3-TBEPAOE, >KHJIKOCTh-TBEPIOE,



KHUAKOCTb-KUIKOCTh, KUAKOCTb-Ta3. (OCOOEHHOCTH XHMHKO-TEXHOJIOTMYECKUX CHUCTEM
TEXHOJOTHHM HeopraHudeckux BemecTB. OOorameHne XHUMHYECKOTO ChIphs, (roTamms.
DU3UKO-MEXAHUYECKUE CBOMCTBA COJIEN U METObI UX YIyUYILLICHHUS.

Mogyne 2. ®U3MKO-XUMHUUYECKHE OCHOBBI IMPOIECCOB, HCIOIb3YEMbIX B TEXHOJOTHUU
HEOPTaHWYECKUX BEIIECTB, CIOCOOBI OCYIIECTBICHHS W  PETYJIUPOBAaHUS CKOPOCTHU:
pacTBopeHre (U3MUECKOe M XHMHUYECKOE, KPHUCTAJUIM3alMsl U3 PacTBOPOB; HKCTPAKIUS,
WOHHBIN 0OMEH; KaTaJin3; aJacopOIusl.

4. O0beM y4eOHOM JUCHUIIMHBI

Bupl yue6HO# paboTh B 3aueTHEBIX B akanem.
eIMHUIIAX qJacax
OO0uast TPy10€eMKOCTb TMCUUILIAHBI 3,0 108
1o y4e0HOMY ILIAHY
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexruu (JIek) 0,45 16
[Tpaktrueckue 3ansatus (I1p) 0,88 32
JlaGopaTtopHsbie 3ansatus (J1ad) 0 0
CamocrosiTeJbHas padora (CP): 1,67 60
CamocrosiTenpHOE U3YUYEHHUE pa3/iesioB Kypca 1,67 60
By MTOroBOro KOHTpOJIA: 3a4eT/IK3aMeH - 3aver ¢
OIEHKOii
Bunel yue6HOI paboTh B 3auernsix | B actponOoM.
eAMHHIIAX yacax
OO0masi Tpy10eMKOCTh M CUUILINHBI 3,0 81
1o y4e0HOMY ILIAHY
AyIuTOpHBIE 3aHSITHS: 1,33 36
Jlexruu (JIek) 0,33 12
[Tpaxtueckue 3anstus (Ip) 1,0 24
JlaGopatopusie 3ansaTus (J1ad) 0 0
CamocrosiTeabHasi padora (CP): 1,67 45
CaMocTosATenbHOE N3YUYEHHE PA3AEIOB Kypca 1,67 45
By MTOroBoro KOHTpoOJISA: 3a4eT/3IK3aMeH - 3aver ¢
OLICHK O
AHHOTALUA

K Y4eOHOoil mporpamMmMe Q¥ CUUILITHHbBI
«XuMHYecKasi TEXHOJIOTHsI Heopranndeckux Bemrects U.1,2» (51.B.13)

Yacrs 1.

1.leap aAucOMIUVIMHBI — TpUoOpeTeHHe OOydYaloUMUCS 3HAHUH HAay4YHbIX OCHOB U
KOMIIETEHIMH, MOTy4YeHHE U 3aKpervieHne Mpo(hecCUOHATBHBIX YMEHUH U HABBIKOB B 00JIACTH
(U3UKO-XMMHUYECKUX OCHOB M TE€XHOJOTHI MPOM3BOJACTBA psila BaXXHEHIINX HEOPTaHUYECKUX
MPOAYKTOB, a TaKXe MPUHIMIIOB Pa3paOOTKU U YIpPaBIEHHUs TEXHOJIOTHSIMU HEOPTaHUYECKUX
BEIIIECTB.

2. B pesyabrare M3y4YeHUsl JTUCHHUILVIMHBI 00ydarommiics 1Mo mporpamMMe 0akajlaBpHarTa
JOJIZKEH::



Ognadems cnenyrommmu npodeccuonanbHbME (1K) koMmeTeHITUSIMU:

— CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISTh TEXHOJIOTUYECKUH TPOIECC B COOTBETCTBHUHU C
periiaMeHTOM M HCIOJb30BaTh TEXHUYECKUE CpEeACTBa JUIsl H3MEPEHHS OCHOBHBIX
napamMeTpoB TEXHOJOTMIECKOTO MPOIecca, CBOMCTB chipbst U npoaykiuu (ITK-1);

— CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE peIICHHs TNpu pa3paboTke
TEXHOJIOTUYECKHUX MPOIECCOB, BHIOMPATh TEXHUUYECKUE CPEICTBA U TEXHOJOTHH C yYETOM
9KOJIOTHYECKHUX MociencTBuil ux npumenenus (I1K-4);

— CIIOCOOHOCTBIO TPOBOAMTH AaHAJIU3 CHIPhS, MaTepuajoB U TOTOBOM MPOAYKIUH,
OCYIIECTBIIATH OLICHKY pe3ynbraToB aHanu3a ([1K-10);

— TOTOBHOCTBIKO MCIOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX DSJIEMEHTOB, COCIUHEHUU U
MaTepHaJIOB Ha KX OCHOBE JJIs pelIeHus 3a1a4 npodeccruonanbhoi aesreiaproctu (I1K-18);

— TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUUECKYIO HH(OPMAIIHIO, OTEUECTBEHHBIN U 3apyO0e)KHbII
ombIT 1o Tematuke uccaenosanus (I1TK-20).

3namo:

— Ha3HAUYCHUE U 00JIaCTH MIPUMEHEHHUS MMPOJTYKTOB OCHOBHOTO HEOPTraHUYECKOTO CUHTE3a;

— TEOPETHUYECKHE OCHOBBI U MEXAaHHU3Mbl OCHOBHBIX HEOPTaHMUYECKHUX PEaKIHi W UX OoOIIHe
KMHETHYECKHE 3aKOHOMEPHOCTH;

— TEXHOJIOTHIO M OOIMe MNPUHIUIBI OCYIIECTBICHHUS XUMHUYECKHX IPOIECCOB OCHOBHOTO
HEOPraHUYECKOro CUHTE3a;

— pa3IuyHbIe CIOCOOBI PeKyIlepaluy U YTHIW3AlUKA Ta30BBIX, JKUJIKUX M TBEPABIX OTXOJOB
MIPOU3BOJICTBA HEOPTAaHUYECKUX BEIIECTB;

Ymems:

— paboTaTh ¢ JUTEPATYPHBIMH HCTOYHHUKAMH IO BOTIPOCAM, CBS3aHHBIM C HEOPTaHUYICCKUMU
MpoLIeCCaMH;

— IPUMEHSTH MTOJIYYCHHBIC 3HAHUS ISl pEHICHUSI KOHKPETHBIX TEXHOJIOTHYECKUX 3a71a4;

— aHAJIM3MPOBATh B3aUMOCBS3b TEXHOJOTHYECKHX MapamMeTpoB M 3(PQPEKTUBHOCTH Mpoliecca,
KauecTBa U CBOWMCTB MPOIYKIIUH.

Braoemy:

— METOJlaMHM pacdeTa HEOOXOJUMBIX TMapaMeTpPOB Ha OCHOBE OKCHEPUMEHTAIBHBIX |
JUTEpaTypHBIX JaHHBIX;

— METOJaMH TEOPETUYECKOTO U OSKCHEPUMEHTAIBHOTO WCCIEIOBAHUS TEXHOJIOTHYECKUX
MIPOLIECCOB MPOU3BO/ICTBA HEOPTaHUUYECKHUX BEIIECTB U MATEPUAJIOB;

— METOJaMH KayeCTBEHHOTO0 M KOJMYECTBEHHOIO0 aHaJu3a COCTaBa, KauyecTBa M CBOWMCTB
IPOXYKLIMH;

—  METOJaMH  DJKCEepPreTHMYeCKOro aHajin3a W  TEXHOPKOHOMUYECKOW  ONTHUMU3AIUU
TEXHOJIOTHYECKUX CXEM.

3. Kparkoe conepxaHue JMCUMILTAHBI:

- yrayOneHHoe u3y4YeHHe (U3MKO-XUMUYECKHMX OCHOB U TEXHOJOTUH MPOU3BOJACTBA

BOKHEUIIINX HEOPTaHWYECKUX MPOJYKTOB: BOJOPOIA, a30Ta, KUCIOPOaA, TUOKCHUIIOB CEPhl U

yriaepoja, peIKUX Ta30B, aMMHUaKka, kapOaMuaa, MUHEPATbHBIX KUCIOT U YA0OPEHU, CIUPTOB;

- pacCMOTPEHHE TEXHOJOTHUH TEPMHUYECKON MepepadOTKU CHIPhS, HaXOSIIETOCS B PAa3IMIHOM

(a30BOM COCTOSHUU C IIENbI0 TOMYy4YEHHUS Ta30BOM (a3bl, CoJAepKalle B MOJEKYISPHOM

COCTOSIHMH OCHOBHBIE TIPOYKTHI HEOPTaHUUECKOU TEXHOJIOTHH;

- (pU3UKO-XUMHUYECKHE OCHOBBI M TEXHOJOTHH IPOILIECCOB pa3/eeHUs Ta30BBIX cMecel

CJIO)KHOTO COCTaBa COPOIIMOHHBIM, KOHICHCAITMOHHBIM, MEMOPaHHBIM U JIPYTUMU METOJaMH C

MOJIyY€HUEM YHCTHIX HHIWBHUyaTbHBIX Ta30B, JIMOO Ta30BBIX CMECEH 3aJaHHOTO COCTaBa —

CUHTE3-Ta30B;

- HW3y4yeHUE COOCTBEHHO IMPOIIECCOB OCHOBHOTO HEOPTaHWYECKOTO CHHTE3a WM Pa3IUYHBIX

CIoCO0OB peKyIepanui U yTUIU3AINN Ta30BbIX, JKUJIKUX M TBEPIBIX OTXOJOB MPOWU3BOJCTBA

HEOPraHUYECKHUX BEIECTB.



4. O0beM y4eOHOH TUCHUIJIMHBI:

Bunsl yueOHoI paboThI B 3aueTHBIX B akanem.

€IMHUIIAX qJacax

O01mas Tpya0eMKOCTb 1N CHUNITHHBI 2 72

1o y4eOHOMY IJIAHY

AyIMTOpHBIC 3aAHATHS: 1 36

Jlexiuu (JIek) 0,5 18

[Mpaktuyeckue 3ausatus ([1p) 0,5 18

CamocrosTeabHast padora (CP): 1 36

CamocTosTeTbHOE U3YUYCHHE Pa3IesioB Kypca 1 36

Buj xoHTposs: 3a4er - 3a0

Bunel yue6HOI paboThI B 3auerHbIX B actpon.

eIMHUIIAX qyacax

O01mas Tpya10eMKOCTb 1M CHUNITHHBI 2 54

10 y4eOHOMY ILIAHY

AyIMTOpHBIE 3aHATHS: 1 27

Jlexumu (Jlek) 0,5 13,5

[Tpaktuyeckue 3ausatus (I1p) 0,5 13,5

CamocrosiTeabHasi padora (CP): 1 27

CaMocTosTenpbHOE U3Y4YEHUE PA3AEIOB Kypca 1 27

Buj xoHTpoas: 3auer - 3a0

Yacrs 2.

1. Heanb kypca TexHONOTHUS MUHEPAIBHBIX KHCIOT COJIEM U yIOOpEHHI 3aKiiouyaeTcs B
pacliupeHHH W YIrIIyONeHWW 3HAHUM 10 HaMpaBJIEHHWIO MOJATOTOBKU OakalaBpoB B
XUMHKO-TexHOoJornueckoM BY3e B obnacTu (pU3MKO-XMMHUYECKUX OCHOB TEXHOJOTHH
OCHOBHBIX HEOPTraHUYECKHX KHCJIOTHBIX, COJIEBBIX M YIOOPUTENBHBIX TPOAYKTOB
XUMHYECKON MPOMBIIIJIEHHOCTH, a TaKXe COMYTCTBYIOIIMX IPOILIECCOB: IMOATOTOBKH
CBIPbsl, 00€3BPEKUBAHMS U PEKYIEpAIIMM TPOMBIIIJICHHBIX BEIOPOCOB.

2. B pe3ysabTare H3y4eHUs] JMCHUILIMHBI 00y4alOLIUICA M0 NporpaMmMe 6akajaBpuara
HOJIKeH:

Osnadems cnenyromumu npodeccuonanbubiMu (I1K) kommereHusiMu:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJIOTMYECKHI MPOIECC B COOTBETCTBUU C
perJsaMeHTOM U HCIOJIb30BaTh TEXHUYECKHE CpEeACTBa JJIi H3MEPEHUsS OCHOBHBIX
napameTpoB TEXHOJIOTUYECKOTO TMpoliecca, CBOMCTB chIpbst U npoaykiun (ITK-1);

—CIOCOOHOCTBIO MPUHMMATh KOHKpPETHbIE TEXHUYECKHME pELIeHUs TNpu  pazpaboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHUUYECKHE CPEJCTBA M TEXHOJIOTUU C yYETOM
IKOJIOTMYECKUX nocieacTBrid ux npumenenus (I1K-4);

— CIIOCOOHOCTBIO TPOBOJMTH AaHAINW3 ChHIPbS, MAaTEepUaIOB W TOTOBOM MPOIYKIIHH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHamu3a ([1K-10);

— TOTOBHOCTBIO HCIIOJB30BaTh 3HAHME CBOWCTB XHMHUYECKUX DJIEMEHTOB, COEAMHEHUH H
MaTepUaJIOB HA UX OCHOBE JIJIsl pelieHus 3a1au npodeccuonanbHoi nesteraprocty (ITK-18);

— FOTOBHOCTBIO M3y4aTh HAyYHO-TEXHHUYECKYIO MH(POPMAIINIO, OTEUECTBEHHBIH U 3apyOeKHBIN
ombIT 10 TeMatuke uccienoBanus (I1K-20).
3nams:



OCHOBHYIO  KJIACCH(HKAIIMIO W XUMHUYECKHE CBOWCTBA MPOJYKTOB  OCHOBHOTO
HEOPraHUYECKOTO CHUHTE34;
TEOPETHUYECKUE OCHOBBI IIOJIYYCHHUS HEOPIaHMYECKUX BEILIECTB; MEXaHU3Mbl OCHOBHBIX
HEOPraHMYECKUX PeaKLUi U UX 00lI1e KUHETHYECKUE 3aKOHOMEPHOCTH;
— OCHOBHBIE TUIIBI U KOHCTPYKIIMM PEAKTOPOB IS IIPOBEACHUS IIPOLIECCOB;
METOJbl MOJEIUPOBAHUSA W ONTHMM3ALUM TEXHOJOIMYECKHUX IIPOLECCOB INPOM3BOACTBA
HEOPraHUYECKHUX BEILECTB;
CUCTEMBl aBTOMATU3UPOBAHHOIO IIPOCKTUPOBAHUSA TEXHOJIOTMYECKHX IPOLECCOB U
OTJEJIbHBIX Y3JI0OB TEXHOJIOTUYECKON CXEMBI;
— TEXHOJIOTHIO W OOLIMe NPUHLMIIBI OCYLIECTBICHHUS XUMHUYECKUX IPOLIECCOB IOJIyYEHUS
KHCJIOT, COJIEH, IIeTI04Yel 1 MUHEPAJIbHBIX YI00pEeHNUH;
pasIMyHbIe CIIOCOOBI peKyNepaluyd U YTHIIM3alUU Ta3oBbIX, KHUJIKUX U TBEPABIX OTXOJOB
IIPOU3BOJICTBA HEOPTraHNYECKOIO BEILIECTB;
Ymems:
— HCHOJB30BATh METOABI HCCICAOBAaHUS M ONPEIEICHUS MapaMeTPOB TEXHOJOIMYHBIX
IIPOLIECCOB;
— aHAJIM3UPOBATH B3aUMOCBSI3b TEXHOJIOTHYECKUX MAapaMeTPOB ¢ F3PPEKTHBHOCTHIO MpoIecca U
KauyeCTBOM IPOLYKLUHY;
— IPOBOJWUTH DSKCIEPUMEHTHl IO 33JaHHBIM METOAMKAM; AHAJIMU3UPOBATH PE3YJIbTAThI
JKCIIEPUMEHTOB.
Braoemy:
— MeToJaMM  pacyera HeOOXOIMMBIX TEXHOJOTMYECKMX IapaMeTpoB Ha  OCHOBE
DKCIIEPUMEHTAJIBHBIX U JIMTEPATYPHBIX JaHHBIX;
—METOJaMH TEOPETUYECKOT0 U SKCIEPUMEHTAJIBHOIO MCCIEAOBAaHUSA TEXHOJIOTMUYECKUX
IIPOLIECCOB MPOU3BOJICTBA HEOPTAHUYECKHUX BEILIECTB;
— oIpezeseHusl NapaMeTpoB MaTeMaTUYECKUX MOJENIEH TEXHOJOTMYECKHMX alnaparoB IO
JKCIIEPUMEHTAIIBHBIM JJaHHBIM;
— IIporpamMmamu I IIOCTPOCHMS U ONITUMU3ALUU TEXHOJIOTUYECKON CXEMBI;
— METOJIAMH TEXHHUKO-3KOHOMUYECKON ONTUMHU3ALNH TEXHOJIOTUYECKUX CXEM.

3. Kparkoe conepxxanue Kypca

BBeneHne. 3HaueHNE COJIEBBIX U IIEJTOYHBIX IPOAYKTOB B DKOHOMHUKE CTPAHBI.

1. ®U3NKO-XUMUYECKHE OCHOBBI TEXHOJIOTHUH COJIEBBIX M IIEJIIOYHBIX IPOIYKTOB. PaBHOBECHE B
MHOTOKOMIIOHEHTHBIX BOJHOCOJIEBBIX COJICIUIaBKUX cuTemax. KuHeTHka mpouneccoB B
BOZHOCOJIEBBIX U COJICTUIABOBBIX CUCTEMAX.

2. CeippeBble MaTepuanbl U TEXHOJOrMYeckue TpeOoBaHUS K HUM. ChIpbeBbleé MCTOYHUKH,
METOJIbl TOATOTOBKM CBIPbS K XHMMHUYECKOW mnepepaboTke. MeTonbl mepepaOOTKU ChIPbS B
y100peHus 1 CoJu.

3. TexHOJOrHS OCHOBHBIX COJIEBBIX M ILIEIOYHBIX NPOAYKTOB. Kiaccudukanus coneBbIx
IPOAYKTOB, TpeOOBaHUS K MX KadyecTBY. THIOBBIE IMPOLECCHl M OINEpalud B TEXHOJIOTHH
ynobpenuii. IIpon3BOACTBO CONEBBIX U IIEJIOYHBIX MPOAYKTOB (KaTUHHBIX, (ochaTHBIX,
a30THBIX, CIOXHBIX YIOOpEHHUH, COJbl, HEKOTOPhIX cojieid. OCHOBHBIE OTXOMABI MPOU3BOJICTB,
METOJIbl UX YTHJIM3AIMK M 00e3BpexUBaHUS. TeXHUKO-IKOHOMUYECKasi OI[EHKa MPOU3BOJICTB,
TEHJACHLIUY Pa3BUTHUS OTPACIIH.

4. B3anMOCBS3b TEXHOJIOTMU U CBOMCTB COJIEBBIX MPOJYKTOB.

TexHonorMs MUHEpAIbHBIX YA0OPEHUIA, COel U mesoueit

3Ha4YeHHE COJIEBBIX M IIEIOYHBIX MPOAYKTOB B 3KOHOMHKE CTpaHbl. ChIpbEBbIE MCTOYHUKH,
METOABl MOJATOTOBKM CBHIpbS K XUMHuYeckod mepepaborke. Kiaccudukanus comeBbIx
MPOJIYKTOB, TpeOOBaHUS K MX KadyecTBY. THMOBBIE MPOLECCHl U OINEpalud B TEXHOJOTHH
ynoOpenuit. Metosbl nepepaboTKU ChIpbsi B yIOOpeHUs U conu. PU3NKO-XUMHUECKUE OCHOBBI
NOJyYeHHUs CoJiell M3 pPacTBOpPOB: (Pa3oBbIE pAaBHOBECHS U KHHETHKA IIPOLIECCOB B
BOJIHOCOJIEBBIX cucTeMax. [IpOM3BOACTBO COJIEBBIX M INEIOYHBIX MPOAYKTOB (KaJIMHHBIX,



(dochaTHBIX, a30THBIX, CIOXKHBIX yIOOpEHUH, COABI, HEKOTOPHIX coseii). OCHOBHBIE OTXO/IbI
MIPOU3BOJICTB, METOJIbI X YTHJIM3AlMM U 00e3BpeXUBaHUs. TEeXHUKO-IKOHOMUYECKas OIIEHKa
MIPOU3BOJCTB, TCHJICHIIMU Pa3BUTUSA OTPACIIH.

4. O0béM y4eOHOM TUCHUITUHBI:

Bupl yue6HO# paboThI B 3aueTHEBIX B akanem.
SIMHMIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHUIIJIHHbI 3 108
10 y4eO0HOMY ILIAHY
AyIMTOPHbIE 3aHSITHS: 1 36
Jlexuun (Jlek) 0,5 18
[Mpaktuyeckue 3ausatus (I1p) 0,5 18
CamocrositeabHas paoora (CP): 1 36
CaMocTosATeIbHOE U3YUCHHE PA3/ICIIOB Kypca 1 36
Bua KoOHTpoOJIs: IK3aMeH 1 JK3aMeH
(36)
Bunel yue6HoI paboThI B 3auerHbIX B actpon.
SIMHMIIAX qacax
O01mas Tpya10eMKOCTb M CHUNITHHBI 3 81
10 y4eOHOMY ILIAHY
AyIMTOpHBIE 3aHATHS: 1 27
Jlexumu (Jlek) 0,5 13,5
[MpakTrueckue 3anstus (I1p) 0,5 13,5
CamocrosiTeJbHas padora (CP): 1 27
CamocTrosiTeTbHOE U3YUYCHHE Pa3/IesioB Kypca 1 27
Bujx koHTpOJIS: IK3aMeH 1 JK3aMeH
(27)
AHHOTAIUA

padoyeii mporpaMMbl JUCHHUILIMHBI
«JlonoHuTeabHBbIE T1aBbl pusukn» (b1.B. 14)

1. Heasb aucuMnaInHbl — IpUOOpETEHNE CTyIeHTaMu Oosiee TIyOOKHUX (PU3NYECKUX 3HAHUN U
YMEHHE IPUMEHSTh UX B IPYTMX €CTECTBEHHOHAYUYHBIX JUCLMIIJINHAX.

2. B pe3yabrare u3y4deHusi AUCHHUILUIMHBI 00y4Yaloluiica Mo mporpamMe 0akajiaBpuara
HOJIKeH:
Obaaoams crnenyromumu npodeccuonansubivu (I1K) komnereHnusIMu:
- CITOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUTUTHH B Tipodeccuonanbroit nesrenbHocTu (OITK-1);
- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWS O COBPEMEHHOH (HM3MYecKol KapThHE
MHUpPa, TPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BelIeCTBAa IS
MOHUMAaHHMsI OKPYKAIOIIEero Mupa u siiieHui mpuposi (OI1K-2);



— CIIOCOOHOCTBHIO TUIAHUPOBATh W MPOBOAUTH (PU3NYECKHE SKCHEPUMEHTHI, MPOBOJIUTH
00paboTKy HMX pe3yJabTaTOB U OLEHUBATh MOTPEIIHOCTH, BBIIBUTATH THIIOTE3Bl U
yCTaHaBIMBATh TpaHuibl X npuMeneHus (ITK-16);

— TOTOBHOCTHIO HCIIOJIb30BAaTh 3HAHHUA OCHOBHBIX (DM3MYECKHX TEOPHH A pelIeHUn
BO3ZHUKAIOMIMUX (PU3MUECKHUX 3a/1ay, CaMOCTOSITEIbHOTO MPHOOpETEeHUs (PU3NYECKUX
3HAaHUH, JUIS MOHMUMAaHUS TPUHIMIIOB pabOThl MPHOOPOB M YCTPOWMCTB, B TOM YHUCIIE
BBIXOJISIIIMX 32 MPEAEIbl KOMIIETEHTHOCTH KOHKpeTHOro Harmpasienus (ITK-19).
3namo

— (pusmueckre OCHOBBI KBAHTOBOW CTATHUCTUKH (MCXOHBIE «0a30BbIE) MOJIOKEHUS,
OCHOBHbBIE KBAaHTOBbIE CTATUCTUYECKUE PACIIPECIICHHUS);

— DJIEMEHTbl 30HHOM TEOpPUM TIPU TPAKTOBKE pA3JIMYHBIX CBOMCTB METaJUIOB,
JUAJIEKTPUKOB U IIOJIYIIPOBOIHUKOB;

— 0a3oBble (PU3MYECKHE TOHATHS O KBAHTOBBIX TEOPHUAX TEIUIOEMKOCTH (Ha IpUMeEpe
KPUCTANINYECKUX TEI);

— D2yieMeHThl (pu3uku TBEPAOro Teia (MCXOIHBbIE MOHATUS O KpUCTAUIorpaduu, THUIAX
KPUCTAJIUIMYECKUX CTPYKTYp; CBEACHUSA O SBICHUM M KBAaHTOBOM TPAKTOBKE
CBEPXITPOBOAMMOCTH).

Ymemo:

— TPUMEHSTH UCXOJHbIC PU3NUECKUE (TEOPETUUECKUE) 3HAHUSI TIPU PEIICHUH
npodeCCHOHANBHBIX 3a/1a4;

— TMPOBOJUTH OLIEHOYHBIE PACUYEThl M OCYIIECTBIAThH (Ha KaUeCTBEHHOM YpPOBHE) aHAIM3,
HAOJII01aEMBIX SIBIICHHI.

Braoemy:

— HaBBIKaMH 00OCHOBaHUS CBOMX CYXJIEHHH, 4TO CITIOCOOCTBYET PAaBUIBHOMY BBIOODY

METOJAMKHU ITPOBOJIUMOIO CTYIEHTOM HCCIIEA0BaHUS.
Kpartkoe cogep:xanue THCHMILINHBI:
1. D1eMeHThI KBAHTOBOM CTATHCTUKH
DneMeHThl KBaHTOBOHM cTaTHCTUKH. KBaHTOBas cucTeMa M3 OAMHAKOBBIX 4YacTul. [TpunHuumn
TOXKJIECTBEHHOCTU OJMHAKOBBIX dYacThll. CHMMETpPUYHBIE M HECUMMETPUYHBIE BOJIHOBBIC
(YHKIIMH, ONMUCHIBAIOIINE COCTOSHUS TOXKIAECTBEHHBIX MHUKpPOYACTUL. BO30HBI U (EpPMHOHBI.
[Ipunuun ITaynu. KBanTtoBble cratuctuueckue pacnpeneneHuss bosze-Oinmreilina u depmu-
Jupaka. Bbiposk1eHHBIN 371€KTPOHHBIN r'a3 B KpUCTau1ax (METalIbl).
2. Meranibl, AUJIEKTPUKHA M MOJYNPOBOAHUKH € TOYKH 3PEHHS 30HHOH TeOpHH
OHepretudeckue 30HBI: craTucTHka @Depmu-/lupaka, osHepruss PepMu. OIEKTPOH B
NEPUOIMYECKOM IoJIe KpucTaiia: 3¢ (eKTUBHAs Macca JIeKTPOHa.
3. DyeMeHTHI (PU3UKHU TBEPAOIO TeJia.
®dusuka tBEpRoro Tena (PTT): ompenenenue, cBi3b € APYIMMU AUCHUIUIMHAMH, OOBEKTHI
U3Y4YEHHUs, Kpyr pemaeMmbix 3agad. Cs3p ¢ kpucramiorpadpueil, KpucTauioQHU3UKOH U
kpuctainoxumuel. KonaeHcupoBanHoe coctosHue. lloaxon K onucaHuio TBEPABIX TeEIN.
Crpykrypa kpuctamioB. Cummerpus u (QU3WYECKHE CBOWCTBA KPHUCTALIOB. THIIBI
KPUCTAJUIMYECKUX CTPYKTYp (oOmias xapakTepucTuka). [IIoTHBIE ymakoBKH: KyOHuUeckas |
reKkcaroHajibHas (Ha KayeCTBEHHOM ypoBHeE). [IoHsATHE O CBepXMpOBOIMMOCTH (KBAaHTOBBIE
MIPEJICTaBICHNUS Ha KAUeCTBEHHOM YPOBHE).
4. O0beM y4eOHOI TUCIUNTHHBI:

B 3aueTHBIX
B akagem. yacax

Bunpr yaeOHOM pabOThI e TMHUIaX
OO0uasi TPy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY IIAHY 30 108
AyIMTOpPHBbIEC 3AHATHSA: 0,8 32

Jlexuuu (Jlex) 0,4 16




[Ipaktuueckue 3ansatus (113) 0,4 16

Camocrositenbnas padora (CP): 1,2 40

Bua xouTposs: 3auer/IK3amMeH 10 JK3aMeH-
’ (36)

B 3auerHbIx
B actpon. gacax

Bunbt yae6HOI paboThHI E€IMHALIAX
OO0mas TpyA0eMKOCTh AUCHHUILIMHEI 10 y4e0HOMY IUIaHy 30 81
AYIHUTOpPHBIE 3aHATHSI: 08 24
Jlexuuu (JIek) 0.4 12
[MpakTuyeckue 3anstus (113) 0.4 12
Camocrosteabnas padora (CP): 19 30
Bunx xoHTpoJIsi: 3a4eT/IK3aMeH 10 IK3aMeH-
’ (27)

AHHOTAUA
padoueii MporpaMMbl JUCHUNJIMHBI
«JIaGopaTopHbie pa6oThl o pusuueckoii xumun» (b1.B. 15)

1. ].le.]]b AUCHUIIJIMHBI — O3HAaKOMUTb M PACKPBITh BO3MOXKXHOCTH OCHOBHBIX 0a30BBIX
OKCIICPUMCHTAJIbHBIX METOA0B (1)I/I3I/I'~I€CKOﬁ XHUMHHU, HAYUUTH CTYACHTA BUACTDH o0ractu

u

npeaciibl  MpUMCHCHHUA JTHX MCTOHOB HUCCICAOBAHUA, UYCTKO ITOHHMMATb HX

MNPUHIOUIIAAIBHBIC BO3MOXHOCTH MW OIrpaHUYCHHUA TIPpU PCIICHHMM  KOHKPCTHBIX
AKCIIEPUMEHTAIbHBIX 33/1a4.
2. B pe3yabrare wu3ydyeHHs JAUCHUIUIMHBI OOyYalIIWiicd 1O mporpaMmme
0akajaBpHUaTa JOJIKEH:
Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusamu:

3name:.

CHOCOOHOCTBIO TPOBOJMTH CTAHJAPTHBIE W CEPTU(PHUKAIMOHHBIE HCIIBITAHUS
MaTepualioB, U3ICIHI 1 TeXHOIoruueckux mnporeccos (ITK-17);

TOTOBHOCTHIO HCITIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPUN ISl peIIeHUS
BO3HUKAIOIIKX (PU3UYECKUX 3ajad, CaMOCTOATEIBHOIO0 MPUOOpETEeHUS (PU3NUECKUX
3HaHWUM, JJI1 TOHMMAHUS MPUHIMIIOB PabOThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE
BBIXOJISIINX 32 PEJIeibl KOMIIETCHTHOCTH KOHKpeTHOoro Hampasienus (I1K-19).

MPUHIUIBI pAaOOTHI M CXEMbI HCIIOTIb3YEMBIX H3MEPUTENBHBIX YCTAaHOBOK;
BO3MOXXHOCTH METOJIOB CIIEKTPOXMMHUHU JUIs TPOBENEHUS KAueCTBEHHOTO H
KOJIMYECTBEHHOI'0 aHAJIN3a XUMUYECKUX CUCTEM, ONIPENEICHUS TEPMOAUHAMUYECKUX
CBOMCTB XUMHUYECKHX BEIIECTB;

KOHIYKTOMETPUYECKUH M TOTEHIMOMETPUUYECKUH  METOAbl  HAXOXKACHHUSA
TEPMOJUHAMHYECKHUX XapaKTepUCTHK JJEKTPOJIIUTOB (axTUBHOCTEMN u
KOA(Q(PHUIUEHTOB aKTUBHOCTH, KOHCTAHTBI JUCCOLHUAIMU, TEPMOIMHAMUYECKHUX
XapaKTePUCTHUK PEaKIINN);

(U3NKO-XMUMHUYECKHE METOJbl MCCIEOBaHUS M aHamu3a (ha30BBIX PaBHOBECUN B
OJIHO- YU MHOTOKOMIIOHEHTHBIX CHCTE€Max, IYTH IMOCTPOEHUS (a30BbIX AMATPAMM
COCTOSIHMS;



— DIKCHEPUMEHTAJbHBIE METOJbl U3YUYECHUSI KMHETHKH XUMHUYECKUX PEaKIHi, CrocoObI
OIpeJIeJIEHUs] KOHCTaHT CKOPOCTEH U MOpsAKa XMMUYECKUX PeaKIHii.

— KaJIOPHUMETPUUYECKHE METOMABI ONpEACTICHUs TEIJIOEMKOCTH, TEIUIOBBIX Y(P(PEKTOB U
APYTUX TEPMOXUMHUECKUX CBOMCTB U3y4aeMbIX 00BEKTOB.

Ymemu:

— IPUMEHATh TEOPETHUYECKUE 3HAHUS U SKCIIEPUMEHTAIIbHbIE METOJbl HUCCIIEAOBAHUS
(bu3n4YecKoil XUMHUH NIPU PELICHNH MPO(EeCCHOHANBHBIX 33/1a4;

— c¢opMmynaupoBaTh MpodiieMy U 0OOCHOBaTb BBIOOP 3KCIEPUMEHTAILHOIO MeEToJa
WCCIICIOBAHMS, TOCTABUThH LIEJIH U 33/1a4M U HAMETHUTD ITyTH MX JOCTHKCHHUS;

— IPOBECTH MAaTEeMAaTHYECKyl0 OOpabOTKy S3KCIEpUMEHTAIbHBIX JaHHBIX Ha 0a3e
TEOPETUYECKUX 3HAHUN 0 (PU3UIECKON XUMHUU;

— IpPEICTaBIATh JAHHBIE JJAOOPATOPHOI'O MCCIENOBAHUSA B Ipaduueckoi ¢popme U Ha
OCHOBE MOJTyYEeHHBIX 3aBHCUMOCTEH OTIpeneNiTh COOTBETCTBYIOIINE
TEPMOJMHAMHYECKUE M KHHETUYECKHE XapaKTePUCTHKH XUMHUYECKOM CHCTEMBbl U
XHUMHYECKOTO TPOIIecca;

— MpPOBOJUTH AHAIU3 M KPUTUYECKHU OLCHMBATH IOJIyUYEHHbIE SKCHEPUMEHTAIbHbIC
JTaHHbIe, 0000IaTh M JAenaTb OOOCHOBAHHBIE BBIBOABI Ha 0a3e NPOBEAEHHBIX
OIIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAJIbHBIX METOAOB (PU3UYECKONH XUMHUH IS
peleHust KOHKPETHBIX MCCIIE0BATENbCKHX 3a/1a4;

— DOKCHEPUMEHTAJbHBIMH  METOJAMH  HCCIIEJIOBAHUS  COCTOSIHMS ~ XHMHYECKOTO
PaBHOBECHS U KHHETHKH XUMHUYECKOTO IIpoIiecca.

— mpueMamMu OOpaOOTKM TOJYYEHHBIX ONBITHBIX JaHHBIX Ui BBIABICHUSA H
YCTQHOBJICHHUSI B3aWMOCBSI3€ MEXIY TEPMOAMHAMHUYECKAMH CBOWCTBAaMH U
(bu3nYecKkUMuU apamMeTpaMu Ipolecca;

— 3HAHUSIMH OCHOBHBIX 3aKOHOB (DU3MYECKOH XUMHH Ui  COJEPKATEIbHOM
MHTEPHpETalUy MOJTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3yIbTAaTOB.

3. Kparkoe cogepxxanune 1uCHMINIHHBI

[Ipumenenne  METOJOB  (PU3MKO-XMMHUYECKOTO  HCCIEIOBaHUS  JUIsl  ONpPEIENIECHUS
TEPMOJIMHAMUYECKUX U KUHETUYECKUX XapaKTEPUCTHK XUMHUECKUX CHUCTEM.
CnekTpoxumMuyeckue MeTOAbI HcciaeoBaHMA. KadecTBEHHBI aHaAJIM3  BEIIECTBA
(onpeneneHre MEXbAIEPHBIX PACCTOSHUM, MOMEHTOB MHEpUMH MOJjeKyn). OmnpeneneHue
KOJMYECTBEHHBIX XapaKTEPUCTUK (CTENEHW JAUCCOLMAlMM W KOHCTaHThl JUCCOLMALIUU
3JIEKTPOJIMTOB, TEMNIOEMKOCTH BEIIECTBA).

JJIeKTpoXuMHYeckne MeToabl ucciaenopanus. Kongykromerpusi. OnpeneneHre KOHCTaHThI
JUCCOLMALUMK €Ia00ro AIIEKTPOJINTA, CTENEHU JUCCOLHUAINHU, JIEKTPUUYECKON MPOBOIUMOCTH
pu OECKOHEYHOM pa30aBleHUU KOHIAyKTOoMeTpuueckuM wMeTtogoM. Iloren nmomerpus.

OrmpenenieHne TEPMOAMHAMUYECKUX XaPAKTEPUCTHUK XUMHUUYECKOW peaKInu (ArHO, ArGO,

A,S°)s TemmeparypHoro kodpdunuenta 3JIC (dEO/ dT ), cranmapraoii DJIC (E®), uzyueHue
BIIMSIHHS T00ABOK Ha MOTEHITHAN JIEKTPO/IA.
da3oBoe paBHOBeCHE B OJHOKOMIIOHEHTHBIX cucTeMaX. PU3MKO-XMMUYECKUN AHAJIU3.
N3ydeHue 3aBUCMMOCTH CBOMCTB CUCTEMBI OT €€ cocTaBa. KpuBble oxnaxaenus. OnpeaeneHue
COCTaBa 3BTEKTUYECKOU cMecH. [locTpoeHne auarpamMM KUIIEHUS U JAAarpaMM IUIABKOCTH JJISt
OmHapHBIX cucTeM. OTpaHWYeHHas: PACTBOPUMOCTD B TPEXKOMITOHEHTHBIX CUCTEMAaX.
Xumuueckoe paBHoBecue. OrnpesienieHre KOHCTAHThl XMMHUYECKOT0 PaBHOBECHS U TEILJIOBOTO
s dexTa XUMIUUECKON peakIKi Ha IPUMEPE peakifil pa3ioKeHUs.
Tepmoxumus. Kanopumerpus. Onpezenenre TEIIOEMKOCTH BEUIECTB KaJOPUMETPUUECKUM
METOJIOM.

4. O0beM y4yeOHOH JUCHHUILINHBI:



Buas1 padoseii padoTs: B 3a4€eTHBIX B aKajeM.
eIUHHIAX gacax
OO0masi Tpy10eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY 30 108
IUIAHY
AyIUTOPHBIE 3aHATHS: 0,89 32
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): 2,11 76
Bua koHTpoOJIA: 3aUeT / IK3aMeH - 3a4yer
Bujtst padoseii pagoTs: B 3aYeTHBIX B aCTPOHOM.
eIMHUIAX gacax
OO01mast Tpy10eMKOCTb JMCUUILIUHBI 110 Y4eOHOMY 3.0 81
IUIAHY
AyIMTOpHBIE 3aHATHS: 0,89 24
JlaGopaTopus 0,89 24
CamocrositesbHas padora (CP): 2,11 57
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3a4eTr

AHHOTaNUA
padoueii MPOrpaMMbl TUCHUHTLTHHBI
«OcHoBbI kBaHTOBOI xumun» (51.B.16)

1. leap AUCHUNIMHBI: TPUOOPETEHHE OOYJAIOMMMUCS 3HAHUI B 00JIACTH COBPEMEHHOM

2.

KBaHTOBOM XUMMU.

JIOTUYECKH OPraHW30BaHHOE O3HAKOMIICHHE C OCHOBHBIMHU IOHSATHSIMU COBPEMEHHOMN
KBaHTOBOHN XMMUU;

M3y4EHUE OCHOBHBIX KBaHTOBO-XMMHYECKMX METOJOB pacyueTa CTPOCHHsS U CBOMCTB
XUMUYECKUX CUCTEM;

O3HAaKOMJICHHE C OCHOBHBIMU IPEJCTaBICHUAMH O XUMHYECKOH CBSI3M W
MEKXMOJIEKYJIAPHBIX B3aUMOJEHCTBHUSX;

O3HAKOMJICHHE C  OCOOECHHOCTSIMM  XUMHYECKOM  CBSI3H,  MEXMOJEKYJISIPHBIX
B3aUMOJCHCTBUI U CBOMCTB MOJIEKYJIAPHBIX CUCTEM U IIOJIUMEPOB;

NpUOOpeTeHNe  HaBBIKOB  pabOTBl €  OCHOBHBIMH  KBAaHTOBO-XMMHUYECKUMU
KOMIIBIOTEPHBIMU IIPOrPaMMaMHM, UCIIOJIb3YEMBIMU Ha ITPAKTHKE.

B pesyabrare u3ydYeHMsl JMCUMINVIMHBI oOy4yamouuiics N0 Mporpamme
0akajlaBpUAaTa J0JI/KEH !

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komnerenusamu:

TOTOBHOCTHIO ~ NPUMEHATh AHAIUTHYECKUE M  YHCICHHBIE METOABI  PELICHUS
IMOCTaBJICHHBIX 3aaa4y, HWCIOJb30BAaTh COBPCMCHHBIC I/IHCbOPMaHI/IOHHBIe TCXHOJIOTHUH,
NPOBOANTH 00pPabOTKY WH(POPMAIMK C MCIOJIB30BAaHUEM IMPHUKIATHBIX MPOTPAMMHBIX
cpenctB  chepsl  MPO(GECCHOHATBHOW  JESATENPHOCTH,  HCHOJNB30BaTh  CETEBEIC
KOMITBIOTEpHBIE TEXHOJIOTHH W 0a3bl JaHHBIX B CBOEH NpodeccHoHaIbHOW 001acTH,
MaKeTbl TMPUKIAAHBIX IIporpamMm Ui pacde€rta TCEXHOJIOTMYECKUX I1apaMETpoOB
obopynosanus (I1K-2);

CHOCOOHOCTBIO IJIAaHUPOBATh U IPOBOAHUTH q)HSquCKI/Ie U XUMHNYECKHEC DKCIICPUMCHTEIL,
NPOBOANTH 00pabOTKY HX pE3yJbTaTOB W OLEHHBATh MOTPEIIHOCTH, BBIABHUIATH
TMIOTE3bl W YCTAaHABJIMBATH TI'pPaHHUObl WX MTOPUMCHCHHA, IMPUMCHATH METO/bL



MaTeMaTUYECKOr0 aHaJIN3a U MOJAEIUPOBAHUS, TEOPETUYECKOIO U SKCIIEPUMEHTAIBHOTO
uccnenoanus (ITK-16).
3uamo:

— OCHOBHBIE IOJIOKEHUSI KBAHTOBOM XMMUH, COBPEMEHHON TEOPUU XMMUYECKOU CBS3U U
MEKMOJIEKYJIIPHOIO B3aUMOJCHCTBUS U IIPUMEPBI €€ IPUMEHEHHUS K KOHKPETHBIM
XUMHYECKUM CUCTEMAM,;

— TMPHUHLOMIBI KOJIMYECTBEHHOM XAapaKTEPUCTUKA ATOMHOM M DJIEKTPOHHOW CTPYKTYpBI
MOJIEKYJISIPHBIX CUCTEM H IIOJINMEPOB;

— OCHOBHBIC B3aUMOCBSI3M MEXIy O3JEKTPOHHOU CTPYKTYpOH M (U3UKO-XUMHUYECKUMHU
CBOMCTBAMH BEIIECTB, JIEXKALUE B OCHOBE YIIPABJIICHUs CBOMCTBAMU;

— BO3MOXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUYECKUX PACYETHBIX METOAOB U
00J1aCTH UX IPUMEHUMOCTH.

Ymemu:

— IPUMEHATh KBAHTOBO-XUMHYECKHE TMOIXObBI U METOMBI JUIS pacdyeTa, MHTEPIpPETAI[uH 1
MpeJICKa3aHus CTPOCHUS U CBOMCTB MOJICKYJISIPHBIX CHCTEM U TIOJTMMEPOB.
Braoems:

— DJIEMEHTapHBIMU HaBbIKAMM IIPUMEHEHHS KBAHTOBO-XMMHUYECKUX IMTOAXOI0B U METOJIOB
Y MHTEPIPETALMU PE3YJIbTATOB IIPU PEIICHUH ITPAKTUYECKUX TEXHOJIOIMYECKUX 3a1a4 U
CTaHApPTHBIMU KBAHTOBO-XMMHYECKMMH KOMIIBIOTEPHBIMU IIPOrpaMMaMH.

3. Kparkoe coaep:kaHue A1 CUUIIIAHBI
Beenenune. IlpenMer kBaHTOBOM XUMHUM. POib KBaHTOBOM XMMHMM B ONMCAHMM XHMHUYECKUX
SIBJICHUH U IPOLECCOB. B3aMMOCBA3b KJIACCUYECKOM U KBAHTOBOM MOJIENIEH MOJIEKYIL.
Mopayab 1. O0mivie IPUHIUIBI KBAHTOBOW XUMHUHI

OcHOBHbIE MOJIOKEHUSI KBAHTOBOW MeXaHWKH. BapuanuoHHbIN METOJ HaXOKIEHHS BOJHOBBIX

¢bynkuuit. [IpubnukeHne He3aBUCHUMBIX 4YacTUL. MeTox CaMOCOTJIacOBAaHHOIO TMOJIA IS

aToMmoB. [Ipubnmkenne HeHTPaIbHOTO MOJIsA. ATOMHBIE OPOUTAIN U X XapaKTEPUCTUKH.

O/IHO3JIEKTPOHHBIE U MHOT03JICKTPOHHbIE BOJIHOBBIE (DYHKIIMU U METO/bI UX pacueTa.

AHTUCUMMETPUYHOCTh 3JIEKTPOHHOW BOJHOBOM (yHKIuU. CrnuH-opOuTanu. JletepMuHaAHT

Cneittepa. Beenenune B Meronbl Xaptpu-®oka m Kona-Illoma, xumuueckas TpaKTOBKa

pe3yJIbTaTOB. DJIEKTPOHHbBIE KOHPUTYpALlUU aTOMOB C TOUYKH 3PEHMSI KBAHTOBOM XHMUHU.
Mopayasb 2. Metoasl KBAaHTOBOM XUMHUH

[Ipubnmxenne bopua-Onnenreiimepa, anuadaTuyecKuil MOTEHIMA U MOHATHE MOJIEKYJISIPHOM

cTpykTypbl. Metoas! Xaprpu-®oka u Kona-Illsma qis monexyinsl. [Tpubnmxenne MO JIKAO.

OnekTpoHHas  Koppemsuus. MeToq  KOHQUIypallMOHHOTO — B3aumozeictBus. Teopus

BO3MYIIEHUH. Pacyer sHepruu auccouuanuu XUMHIECKUX CBSI3EH.

Hepapxust MeTONOB KBAaHTOBOW XHMMMM. Hesmnupuueckas KBaHTOBass XHMHs. basucHble

GyHKIMU TSI HEOMITMPUYECKHX pacueToB. ATOMHBIE M MOJIEKYJISIpHbIE Oa3UCHbIE HAOOPBI.

Ponp 0a3ucHbIX (QYHKIUI B ONUCaHUM CBOMCTB Mojekyl. [lomysammupuueckue MeETOAbI.

BanentHoe npubimkeHue. m-3nekTpoHHoe npubmmkenue. Meroa IMappusepa-Ilomna-Tlappa.

[IpocToit u pacluMpeHHbIA METOIBI XFOKKEIS.

TOYHOCTh KBAHTOBO-XMMHYECKHUX PACUETOB CBOMCTB MOJIEKYII.

Mopnyasb 3. XuMuueckas CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOAEHCTBUSA

OpOuTanbHas KapTUHAa  XUMHYeCcKOM  cBsi3M. KOHCTpyKTHBHAas U JeCTpyKTUBHas

uHTepepeHus opouTaneid. MosekynspHble OpOUTAIN U UX CUMMETpUitHAs KiaccuduKaus.

Koppensmonnsle tuarpaMmsbl. DJIeKTPOHHBIE KOH(DUTYpaIK IBYXaTOMHBIX MOJIEKYJ. AHaIN3

3acesnieHHoOCTel opouTaneit mo Mamiukeny. [Tonatue o 3apsiiax U mopsiikax CBS3EH.

[IpocTpaHCTBEHHOE paclpeiesieHHe SJIEKTPOHHOM IUIOTHOCTH W XUMHUYECKas CBS3b.

MexMoneKkyspHble B3auMojeiicTBus. [lepopmannonHas 3JeKTpoOHHAs MIOTHOCTh. CHIibI B

MOJIEKYJIaXx.

3axnroueHne. KBaHTOBast XMMHUs KaK MHCTPYMEHT IIPOTHO3a B XUMHUH.

4. O0bem yueOHOH TUCHMIINHBI:



Bunx yuebnoi paboThl B 3auerHbBIX B akanewm.
eIUHHIIAX yacax
OO0mas Tpy10eMKOCTb JUCIUILIUHBI 110 Y4eOHOMY 3,0 108
IUIAHY
AYAUTOpPHBIE 3aHATHS: 0,90 32
Jlexiuu (JIek) 0,45 0,45
JlabopaTopnsbie 3ansatust (JI3) 0,45 0,45
CamocrositesbHas padora (CP): 2,1 76
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1,0 Ik3ameH (36)
Bunx yuebnol paboThl B 3auetHbIx B actpos.
eIUHHIIAX yacax
OO0mas Tpy10eMKOCTb JUCIUILIUHBI 110 Y4eOHOMY 3,0 81
TUIAHY
AyIMTOpHBIE 3aHATHS: 0,90 24,3
Jlexuunu (Jlek) 0,45 12,15
Jlaboparopusie 3anstus (JI3) 0,45 12,15
CamocrositesbHas padora (CP): 2,1 56,7
Bua uTOroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 1,0 Dx3ameH (27)

AHHOTaUA
K Y4e0HOM mporpaMMe TUCHHUILTHHBI
«OCHOBBI IPoeKTHPOBaHUsI 1 06opynoBanue» (651.B.17).

1. Heapio AUCUMIIMHBI SBIISIETCS TPUOOpPETEHUE 3HAHUI, YMEHUI U MPAKTHYECKUX HABBHIKOB
B MH)XCHEPHBIX OCHOBAX M METOJAaX MHPOEKTUPOBAHUSA NPEANPUSITUNA MO MPOU3BOACTBY
HEOPraHMYECKUX BEILECTB, NMPUHIUIHAIBHBIX MOAXOAAaX K KOMIIOHOBKE 00OpYIOBaHMS,
pacuere anmnapaToB JUIs OTY4YEHHsI IPOYKTOB HEOPraHUUYECKON TEXHOJIOTHH.

2. B pe3yabTare ocBOeHHS] TUCHMIIMHBI «OCHOBBI NPOEKTUPOBAHHS M OOOPYIOBaHHE)»
CTYIEHT JOJKEH

Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:

—  CIIOCOOHOCTBIO AHAIM3MPOBATH TEXHUYECKYIO TOKYMEHTAllMIo, Noa0UpaTh 000py10BaHuUE,

TOTOBHTH 3asBKU Ha MproOpeTeHne u peMoHT obopyaoanus (ITK-9);
- TOTOBHOCTBIO HCIIOJB30BaTh 3HAHHE CBOMCTB XUMHYECKHUX 3JICMCHTOB, COCI[I/IHCHI/Iﬁ u
MaTepUaIOB HA UX OCHOBE IS PEIICHNUS 3a1a4 podeccuoHanbHoi aesteaproct (ITK-18).
3namu:

— OCHOBHBIE TEH/ICHLIUU PAa3BUTHS XUMUYECKOW TEXHOJIOTHH;

— OCHOBHBIE CTa/INY ITPOEKTUPOBAHMSI IPEANIPUATHI XUMUYECKON TPOMBIIIIIEHHOCTH;

— MCXO/IHbIE JTaHHBIE U1 IPOEKTUPOBAHUS POMBIIIIEHHOTO XUMUYECKOTO TPOU3BO/ICTBA;

— IOCJIEIOBATEIbHOCTh BBINIOJHEHUS MPOEKTHBIX PACYETOB, OCOOCHHOCTH BBINOJIHEHUS
MaTepUaIbHBIX U TEIJIOBBIX PACUETOB TUIIOBBIX MPOIECCOB HEOPTraHMYECKONH XUMHUH;

— TpeOoBaHuUs, IPEABABISIEMbIE K TEXHOJIOTHYECKOMY 000PYA0BaHUIO;

— KJIacCU(UKALMI0O U OCOOCHHOCTH KOHCTPYKLUHH OOOpYyIOBaHHS Uil MPOBEACHUS XHMHKO-

TEXHOJIOTMYECKUX TPOLIECCOB;

Ymems:

— JlaBaTh TEXHUKO-3KOHOMUYECKOEe 0OOCHOBAHHE ITPOEKTA;

— BBIOMpATh CTaHJAPTHBIE JIEMEHTHI TEXHOJIOTUYECKUX allapaToB U MPOBOJUTH UHKEHEPHbIE
pacueTsl 10 JaHHBIM HCTOYHUKOB TEXHUUYECKOH JIMTEPATYpHI;

— BBINOJIHATH MaTepUalIbHbIE, TEXHOJIOIMYECKUE, TETJIOBBIE PaCcYEThl IIPU MPOESKTUPOBAHUU

— aHAJIM3UPOBATh PE3YJIbTAThl PACUETOB;

— AQHAJIM3MPOBATh B3aUMOCBS3b TEXHOJOTMYECKHX, KOHCTPYKTHUBHBIX W MEXaHHMYECKHX

0COOEHHOCTEH anmapara;

— COCTaBJIATH CHEIHM(PHUKALNIO TEXHOJIOTHUECKOro 000py/10BaHUS;



— WCIOJB30BaTh MAKETHl MPUKIAIHBIX MporpaMm st opopmiienus rpaduyeckoit yactu KII u

JIT XMMHKO-TEXHOJIOTMYECKHX aIlapaToB U TEXHOJOTHYECKUX CXEM;

Braoemy:
— HaBBIKaMH MTOKMCKA, TI0JIh30BAHUS M aHAIN3a TEXHUYECKOM TOKYMEHTAIUH,
— HaABBIKAMH Pa3pa0OTKH MPUHIUMHAILHON M TEXHOJOTUYECKOW CXEMBI MPOU3BOJICTBA U €€

KOMILICKTOBAaHHUsI HEOOXOIUMBIM 000PYIOBAaHHEM;
— HaBBIKAMH Pa3pabOTKU U TpaduIecKoro N300paKEeHUs anmapaTypHO-TEXHOJIOTHIECKIX CXEM,
TUIIOBOTO OOOPYJOBaHUS M €0 OTIENBHBIX Y3JIOB C IOMOIIBID MPOTPAMMHBIX CPEICTB IS
MTOCTPOCHHS TEXHOJIOTHYECKHX allapaTOB U CXEM.
3. KpaTkoe coep:kaHue JUCHUATIINHBI

[Ipy M3ydeHHHM TUCIMIUIMHBI 0CO00€ BHUMAHHE YIEISIETCS BOIPOCAM BIIHSIHUS YCIOBUI

MPOBEJICHUSI TPOIECCOB HA BBIOOP KOHKPETHOTO TEXHOJIOTHYECKOTO 00OpYyIOBaHUS,
MOJTOTOBKE JIOCTOBEPHBIX HCXOJHBIX JAHHBIX JUISI BBIIOJIHEHUS TIPOEKTOB, HABBIKAM
pa3pabOTKUA TEXHOJOTHYECKUX CXEM IO MX OINUCAHUSAM B TEXHOJOTHYECKUX PEriaMeHTax
COOCTBEHHBIM JaHHBIM, IMOJIYYCHHBIM B J1a00paTOpUU TPU BBHIMOJTHCHUH KBATU(UKAIMOHHON
paboThI, npaBUiIaM H300paKEHUsS  alapaTypHO-TEXHOJOTHYECKUX CXEM C y4eTOM
B3aMMOPACIIOIOXKEHHUS 000PYIOBAaHUS M €0 TEXHOJIOTHYECKOTO Ha3HAYCHHMS.
Monyab 1. BBenenue B mpoektupoBanue. [lenp u oOriee comepkaHue Kypca, €ro CBs3b C
apyrumu aucnuimimHamu.  OOmue cBeneHus 00 OCHOBHBIX CTAIUsX IPOSKTUPOBAHHS
XUMHAYECKHX TPOU3BOJICTB, BUIAX KOHCTPYKTOPCKUX JOKYMEHTOB M MCXOJHBIX JaHHBIX JUISI
MIPOSKTHPOBAHMSI TIPOMBIIUICHHOTO XHMHYECKOTO MPOU3BOJICTBA, a TAKKE MPOSKTHUPOBAHUH B
CHCTEME MOATOTOBKH OakanaBpa (KypCcoBOE M JUILNIOMHOE TPOSKTUPOBAHHME).
Moaysb 2. OCHOBBI TPOEKTHPOBAHUS XUMHYeCKOro odopynoBanusi. Kiaccupukamus cui
Y HanpsHKCHUH, MPUYUHBI BOSHUKHOBEHHS M WX mocieacTBus. Kiaccudukamms nepopmanuii.
Kputepun BbIOOpa KOHCTPYKIIMOHHBIX MarepuayioB. Kiaccudukamuss TEXHOIOTHYECKOTO
000pyIOBaHUsI.
Moayas 3. Pacyer OCHOBHBIX Y3J10B M JeTajeii XMMHKO-TEXHOJOTHYECKOTr0
odopynoBanus. MemOpaHHasi TeOpHsl B MEXaHHMYECKHX pacueTaXx W OCHOBHBIC JOMYIICHHUS.
OCHOBBI MEXaHHYECKOTO pacueTa OTICIBHBIX 3JIEMEHTOB TEXHOJIOTHMYCCKUX alliapaToB C
HCIOJIb30BaHNEM JIaHHBIX CIIPABOYHOM TeXHUYECKoW nuTeparypbl. Kinaccudukamnus u pacyer
TOHKOCTEHHBIX 000JIOYEK Ha MPOYHOCTH, KECTKOCTh M YCTONYMBOCTH KOHCTPYKIIHH. DITIOPHI
CHJI M M3rHOaloIuX MOMEHTOB, BO3HUKAIOMIMX B 0000uKe anmapara. DraHIbl, Ha3HAYEHHE,
KJIAaCCU(UKAINS, pacueT W OCHOBHBIC TMapaMeTpPhl IS BBIOOpA CTaHIAPTHBIX DJIEMEHTOB TIO
CIpaBOYHON TeXHUYeckoil maureparype. Knaccubukanusa, KOHCTPYKIUS M MEXaHHMYECKUN
pacdeT TEIUIOOOMEHHBIX  amnmnapaToB JKECTKOW KOHCTPYKIIMM H C  KOMIICHCAITUEH
TEMIEPATypHBIX HAMPsHKEHHUH; KOJOHHBIX amlaparoB, ammapaTtoB BBICOKOTO JIaBJICHHS,
pEeaKnoOHHOro 000pyI0BaHUS.
Moayas 4. KypcoBoii mnpoekrt. IlpuHiunuanbHas TeXHOJNOTHYECKass CXemMa H  ee
KOMIUICKTOBAHHE€ OCHOBHBIM M  BCIIOMOTATeIbHBIM  OOOpYyJIOBaHWEM. ballaHCOBBIE W
MEXaHMYECKHe  pacyeThl  THUIOBOTO  TEXHOJOTMYECKOTO  oOopymoBaHus.  Ueprexwu
TEXHOJIOTUYECKOW CXEMBI H OCHOBHOT'O TEXHOJIOTMYECKOTO armaparta ¢ MPUMEHCHUEM TaKeTa
MPUKJIAIHBIX TIPOTPaAMM.
4. O0beM y4eOHOH TUCHHIIMHBI

Bcero 7 cemecTp 8 cemecTp
Bunpr yue6HOM paboTh B 3au. Bakan. | B3au. | B akan. 32{ B akan.
el. yacax en. yacax en ' qacax
OO0mmas TpyA0€MKOCTh 6 216 5 180 1 36
JTUCHHUTITUHBI
KonrakTHas padora — 25 90 5 72 0.5 18
ayJUTOPHBbIE 3aHATHSL:
Jlexuuu (JI) 1 36 1 36 - -




[TpakTuueckue 3arstus (I13) 1 36 1 36 - -
Kypcogoii npoekt (KCP) 0,5 18 - - 0,5 18
CamocrosiTesibHas padoTa
(CP) 2,5 90 2 72 0,5 18
Bux konrpoast: ) 1 | 2ks36) | 1 | 2x.36) | - 320
IK3aMeH/3a4eT ¢ OLeHKOI
Bcero 7 cemecTp 8 cemecTp
Bunet yueGHoI paboTh B 3au. | B actpon. | B 3au. | B acTpos. B B
3a4. | acTpoH.
en. qacax el. qacax
en. gacax
O61mas TpyA0eMKOCTh 6 162 5 135 1 97
JICITUTUIAHBI
KonTakTHasi padora — 25 67,5 2 54 05 12
ay/INTOPHBIE 3aHATHS:
Texumnu (JT) 1 27 1 27 i i
[Tpaktiueckue 3anstus (I13) 1 27 1 27 - -
Kypcosoii mpoekt (KCP) 0,5 135 - - 0,5 12
CamocrosiTesibHas padoTa 67,5
(CP) 2,5 2 54 0,5 12
Bux konrpoas: ) 1 |9k | 1 | Bks@n) | - 320
IK3aMeH/3a4eT ¢ OLeHKOi

AHHOTanuA padoveil MPOrpaMMbl TUCIHILIHHBI
«IIpoexTupoBaHue qeTajeii MamuH u annapatos» (b1.B. 18)

1.eanb aucuMnIMHbI

— HAY4YUTh CTYACHTOB TBOPYECKOMY TMOJXOAY K BBIIOJIHEHUIO HH)KEHEPHBIX pPACUETOB Ha
MIPOYHOCTb, KECTKOCTh U YCTOMYUBOCTh 3JIEMEHTOB KOHCTPYKLIUM, A€Talel U y3JI0B MaIluH
Y anmnaparos;

— H3YYHTbh TUIOBBIX DJIEMEHTOB KOHCTPYKIUNA XUMUYECKOTO 000Dy I0BAHMUS;

— OCBOMTH METOJMKH TIPOCKTUPOBAaHUSA U oOOecleyeHre HEeOOXOAUMON TEXHUYECKOU
nH(popMaluen st BOCIPUITHS CTYJEHTAMU Psiia MOCAEAYIOMUX JUCITUTUTIH.

2.B pe3yiabTare M3yueHMsl AUCHHUILUIMHBI 00y4Yalluiic Mo mporpaMmMe OakajiaBpuarta
HOJIKEH

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komMmerenmusmu:

— IUIAHUPOBaThb U TPOBOAUTH (PU3MUECKHE W XUMHUYECKUE OSKCIEPUMEHTHI, HPOBOJIUTH
00paboTKy HUX pe3yJabTaTOB W OLEHUBATh MOrPEIIHOCTH, BBIABUIaTh THIOTE3Bl U
YCTaHABIIMBATh IPAHULIBI UX IPUMEHEHHUS, IPUMEHSITh METO/Ibl MaTEMAaTUYECKOT0 aHaIn3a U
MOJICTTUPOBaHHUsI, TEOPETUIECKOTO U dKCIepuMeHTaIbHOro uccienosanus (I1K-16);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHMS OCHOBHBIX (U3WYECKUX TEOPUM i perieHus
BO3HUKAIOMMUX (PU3NUECKHX 337a4, CAMOCTOSTEIHHOIO MprodpeTeHus: GU3nueckux 3HaHUM,
JUIs. TIOHUMaHMsI IPUHLIUIIOB pabOThl MPUOOPOB M YCTPOUCTB, B TOM UHUCIIE€ BBIXOJAIIUX 32
npeiesbl KOMIIETEHTHOCTH KOHKpeTHOro HampasieHnus (I[1K-19).

3nams:



— KOHCTPYKLUH, TUIQXH M KPUTEPUU pabOTOCHOCOOHOCTH JeTajieil MaliuH, COOpOYHBIX
eauHuIl (Y3JI0B) ¥ arperaTos;
— OCHOBBI TEOPUH COBMECTHOW pabOTBl M METONBI pacuera JeTajeil M y3JI0B MalluH H
anmapaToB XUMHYECKOH TEXHOJIOTUH,
Ymems:
— BBIIOJHATh U YUTATh TEXHUUYECKHE CXEMbl, UEPTEKHU U ICKU3BI JeTalle, y3JI0B U arperaToB
MalIiH, COOPOYHBIX YEePTEKEH U UepTeKu OOIIEeTO BUA;
— TPOM3BOJIUTH PAcUeThl 10 OCHOBHBIM KPUTEPUAM paOOTOCIIOCOOHOCTH M KOHCTPYHUPOBAHHS
JeTajel MalllvH;
— MPOU3BOJUTH pacueThl U KOHCTPYUPOBAHME JI€Taled MAllMH U MEXaHHU3MOB C y4E€TOM
MIPOU3BOJICTBEHHON TEXHOJIOTMH U IKCIUTyaTalllH;
Braoemy:
— HaBbIKaMU KOHCTPYMPOBAHUS M TEXHHUYECKOTO TBOPUECTBA;
— TpaBWIAMHU HOCTPOCHUS TEXHUYECKUX CXEM U UepTEexKEH;
— OCHOBHBIMHM METOJAMHU pacueTa U MPOSKTUPOBAHHUS MEXaHHMUECKUX Y3JIOB U JJIEMEHTOB
TEXHUKH.

3.Kpartkoe coep:kaHue JMCIHHUIIIMHbI:

Moayab 1. «PacueT XMMHUYECKOro ammapara ¢ MEXaHMYECKHM I[epeMEeLINBarOIUM
YCTPOMCTBOM.

ITo Bcem 3Tanam KypcoBOTo InpoekTa ohopMIIsieTcsl eAMHas MOsICHUTENIbHAs 3anucka. B
MOSICHUTENbHYIO 3allMCKy BKJIIOYAIOTCS IPOEKTHBIE M IPOBEPOUYHBIE pPACUEThl THUIOBBIX
3JIEMEHTOB B COOTBETCTBHH C JIEHCTBYIOIIMMU MeToAuKaMu. [IpousBoaures:

1) BBIOOpP KOHCTPYKIIMOHHBIX MAaTEPUAIIOB;

2) pacdeT OCHOBHBIX T€OMETPUYCCKHX Pa3MEpOB alllapara;

3) pacdeT TOJIIUH CTCHOK ammapara u pyOaliku;

4) moabop MpHUBO/A,;

5) pacuet (IaHIIEBOTO COCIMHEHHS KPBIIIKU C KOPITYCOM aIlnapara;
6) pacuer Baia MEIIAIKU HAa BUOPOYCTOWYHNBOCTD U MIPOYHOCTH;

7) mombop u pacueT MyQTHI;

8) moadop U pacyeT yIIOTHEHUSI.

Moayan 2. «YepTex o0IIero Buaa anmaparay.

BeimonnsieTcss yeprex oOuiero BuAa ammapara ¢ BHJAMH, pa3pe3aMM, CEUCHUSMHU U
BBIHOCHBIMH 3JIEMEHTaMU, JTAIOLIUMU MOJIHOE MPEACTaBIeHUE 00 €ro yCTpOWCTBE U MPUHIIHUIIE
paboTbl. YepTexk 0011ero BUa anmnapara CoAep>KuT:

1. Uzobpaxenue ammapara (BUIbl, pa3pe3bl, CEUYEHUS, BBIHOCHBIE 3JIEMEHTHI),
CoJIepKallie OKOHYATEIbHbIE KOHCTPYKTUBHBIE PEILICHUS.
OcHOBHBIE pa3MepHI.
PacnonoxeHne mTynepos, Jit0Ka, ONOp anmnapara.
Tabnuiy Ha3HaYeHHs IITYLEPOB B almapare.
TexXHUUECKyI0 XapaKTePUCTHKY U TEXHUYECKHE TPeOOBaHUS K HEMY.
Ha BTOpOM nuCTE BBINONHSIOTCS YEPTEKU COOPOUYHBIX €IMHUIl U jAeTajneil. YepTexu
BBINOJIHAIOTCS Ha JaHucTax ¢popmara Al.

KypcoBoil mpoekT sBIseTCsl caMOCTOSITENbHONM paboOTOM CTYJEHTa, KOTOPBIA HEceT
MIOJTHYIO OTBETCTBEHHOCTD 3a €€ KaueCTBO (IMPaBUIBHOCTh PacyeToB, 0(OpMIIEHUE YepTexel) 1
CBOEBPEMEHHOCTDH BBIMIOJHEHHS BCeX 3TanoB pabot. [IpenogaBatens — pykoBOAUTENb MPOEKTa
HanpasisieT paboTy CTyAEHTa, KOHCYJIbTHUPYET MO HESICHBIM BOMpOCaM, ONpeAessieT CTEleHb
3aBEpUICHHOCTH OTAEJIbHBIX ATAllOB IPOEKTUPOBAHMUS.

okrwn



4.00beM yueOHO# JUCUUIIJIMHBI

Bunpl yueOHoI paboThI B B akanem.
3aUETHBIX qacax
€IMHUIIAX

OO0masi Tpy10eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IJIaHY 3,0 108

AyaUTOpPHBIE 3aHATHS: 0,44 16

Jlexuunu (JI) - -

[IpaxTuueckue 3ansatus (I113) 0,44 16

CamocrosiTesibHas padora (CP): 2,56 92

Bupa xouTpoJsi: 3a4er / 3k3amMeH Kypcosoii

npoekt/ 3a0

Buner yueGHoI paboTh B B actpon.
3a4eTHBIX gacax
SIMHULIAX

OO0mas Tpy10eMKOCTh JTHCIUILIHHBI 110 Y4eOHOMY MJIAHY 3,0 81

AyAUTOpPHBbIE 3aHATHS: 0,44 11

Jlexumnm (JI) - -

[Ipaktuueckue 3ansatus (I113) 0,44 11

CamocrosiTtesbHas padora (CP): 2,56 69

Bup xonTpoJIsi: 3a4er / 3K3aMeH KypcoBoii

npoekt/ 3a0
AHHOTAIUA

padoueii MporpaMMbl JTUCHHUILJIMHBI
«/lomoTHUTEIbLHBIE TJ1aBbI Opranuyeckoii xumun» (b1.B.19)

1. Ileab AUCHUILUIMHBI — IPHOOPETEHNE 00YYAIOIMMUCS 3HAHUHM O CTPOCHUU OpTraHUYECKHUX
COEJIMHEHUIl, OCHOBHBIX XMMHUYECKHMX CBOWCTBAX pa3IMUYHBIX KJIACCOB OpPraHMYECKHX
COEMHEHUI U METO/IaX WX MOJydeHHsI, KaK MPOMBIIICHHBIX, TaK U JTA00PaTOPHBIX. .

2. B pe3yabraTe M3y4yeHHsl AUCHMILIMHBI 00y4YalOIIHUIics MO MporpaMMe 0akajiaBppuara
JOJIZKEH
Obnadams cnepyromumu npodeccuonanbHbME (I1K) komnereHusamu:

CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOAUTH (PU3NYECKHE U XUMUYECKHE IKCIIEPUMEHTEI,
OPOBOJIUTH OOpabOTKY HMX pe3yabTaTOB U OLIEHWBATh IOIPEIIHOCTH, BBIJABUIaTh
THIOTE3bl  yYCTAHABIMBATh TPAHUIBI WX TNPUMEHEHUS, MPHUMEHSITh  METOJIBI
MaTeMaTHYECKOro aHAJIN3a U MOJEIMPOBAHMS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
uccienosanus (ITK-16)

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB, COCIUHEHHH U
MaTepuasoB Ha UX OCHOBE JUIS pelleHus 3aaa4 npodeccuonanbHoi nestenpHocTH (I1K-
18)

TOTOBHOCTBIO HM3YyYaTh HAYYHO-TEXHHUYECKYIO WHOOpMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBII OBIT 10 Tematuke nccnenoanus (I1K-20).

3name:

TEOPETUUYECKUE OCHOBBI CTPOEHUS M CBOMCTB Pa3JIMYHBIX KJIIACCOB OPraHUYECKUX
COCTUHCHHI,
CIocOoObl TMONYYCHHs] M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCTUHCHHI,




— OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPTAHUYECKUX PEaKLIUi;
Ymems:
— IPUMEHATb TEOPETUYECKHE 3HaHMsI JUIsl CHUHTE3a OpPraHWYECKUX COEIMHEHUHN
Pa3JIMYHBIX KJIACCOB;
— aHaJIM3UPOBATH U NPEJCKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COEIMHEHUII;
— COCTaBIISATb CXEMBbI CHHTE€3a OPraHUYECKUX COEIMHEHMI, 3aJaHHOTO CTPOCHUS;
Braoemy:
— OCHOBaMHU HOMEHKJIATYPhI U KJIacCU(UKAIIMA OPTaHUYECKUX COCIUHEHHIA;
— OCHOBHBIMHU T€OPETUYECKUMHU MPEJICTABICHUSAMH B OPraHUYECKON XUMUHU;
— HaBbIKaMU 00OCHOBAHHS PAllMOHAIBHBIX CIIOCOOOB MOTYYEHUS OPTaHUYECKHUX BEIIECTB.
3. Kparkoe conep:xanue THCIHUNIHHBI
l"anoreHonpou3BOIHEIE. Knaccudukanms. Howmenxkmnarypa. Ankui- u
aJIWIraJIoreHU/Ibl.apoMaTuyeckue  rajoreHuanl.  M3omepus. Homenkinarypa. Croco0Osl
nony4yeHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE cTpoeHue. Pdusndeckue cBOMCTBA. Peakuuun
HYKJI€O(QUIBHOrO 3aMelieHust U ortulerieHus. [loHsTHe HykI€o(UIBbHOCTH U OCHOBHOCTH
peareHToB. AMOUICHTHBIE HYKIIeopHIbHbIE peareHThl. CHHTE3.
DEeMEHTOOpraHUYECKUE COENMHEHUs. THUIMbl CBA3EH B 3J€MEHTOPraHMYECKUX COEIMHEHUSX.
CrocoObl TONMyYeHUsS] JUTHI- W MarHuiopraHuyeckux coenuHeHuil. Peakuus ['punbspa,
MexaHu3M. Peakium ¢ KapOOHUIILHBIMU COEIUHEHUSIMHU.
Cruptsl. ®enomnsl. [Ipocteie 3¢upbl. DnokcucoeNMHEeHUs. ANbIeTHIbI, KeTOHBL. KapOoHOBBIE
KHCIIOTBI M HUX NPOU3BOAHBIE. B KaXI0M Kilacce paccMaTpUBAIOTCS CIEAYIOIIHUE Pa3/AEibl:
M30MepHsi, HOMEHKJIAaTypa, (U3HUYECKHe W XHUMHUYECKHUE CBOICTBA, CIOCOOBI IOJTYYECHHS.
Mexanusmsl peakiuii. CUHTE3.
KapOoHoBBIE KHCIOTHI M X MPOU3BOJAHBIE. B KakI0M Kjlacce paccCMaTpUBaIOTCA CIEAYIOIIHE
pasmensl: HM30MEpHs, HOMEHKIATypa, (u3HYecKue M XHMHUYECKHE CBOMCTBA, CIIOCOOBI
nony4yeHusi. Mexanusmel peakuuid. CuHTe3.
ManonoBeiii  3¢up. Ilomydenue. Crpoenue, CH-KucnorHocts. Peakium KoHACHCAIUH
MaJoOHOBOTO A(HUpa U MATOHOBOM KHUCIOTHI C albJeruaaMu. AMUHOKUCIOTHL. J[ukapOoHOBBIE
KHCIIOTHI.
A3oTcoaepkalue  COeAMHEHUS. Hutpocoenunenus. Amwunbl. B kaxmom kiacce
paccMaTpuBarOTCA  CIEAYIOIIME pa3fesibl: HM30Mepus, HOMEHKJIaTypa, (QU3NYecKue U
XUMHUYECKHE CBOICTBA, CIIOCOOBI MONyueHusl. MexaHu3Mbl peakuuit. CuHTE3.
A3a- 1 T1a30CoeUHEHUS.
[Tonyuyenue nua3ocOoeqMHEHUN peakuuel NUa30TUPOBAHUA: YCIOBHUS NMPOBEACHUSA PEAKIUU U
MexaHu3M. Pusznueckne CBOWCTBA. XUMHUYECKHE CBoOWcCTBAa. llonmydyeHume u npuMeHeHHE
azocoennHeHU. CUHTE3.
4. O0beM y4eOHOIl TUCIUNIHHBI:

B 3aueTHpix | B akageM. wacax
Bun yuebnoi paboThl eIUHUIIAX

OO01mast Tpy/10eMKOCTh THCHHMIIJIMHBI 10 Y4eOHOMY 5,0 180
MJIaHY
AyIUTOPHBIE 3aAHSITHSI: 1,8 64
Jlexumu (JIek) 0,9 32
[Tpaktryeckue 3ansatus (I13) 0,9 32
JlaGoparopusie 3ansaTHs (J1ab) - -
Camocrositesbaas pa6ora (CP): 2,2 80
Jlpyrue BuIbl CaMOCTOSITENBHON pabOThI 2,2 80
Bupa xouTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH

(36)




B 3auetHbix | B actpoH. wacax
Bun yuebHo# paboThl eIUHULAX

OO0mas Tpy10eMKOCTb JUCIUILIUHBI 110 Y4eOHOMY 5,0 135
IUIAHY
AYAUTOpPHBIE 3aHATHS: 1,8 48,6
Jlexruu (JIek) 0,9 24,3
[Tpaxktrueckue 3ansatus (I113) 0,9 24,3
Jlaboparopusie 3ansaTus (J1ad) -
CamocrositesbHas padora (CP): 2,2 59,4
Jlpyrue BUbI CaMOCTOSITEILHON pabOThI 2,2 59,4
Bup xouTpoJisi: 3a4er / 3k3amMeH 1,0 IK3aMeH

(27)

4.4.3. IucuMNJIMHbI BADHATHBHON 4aCcTH (IUCHHUILIUHBI 10 BHIOOPY)

AHHOTanuA padoyeil NPOrpaMMbl JMCUUIITTHHBI
«JJIeKTHBHBIE KYPCHI M0 (pu3nveckoii KyabType u ciopty» (51.B.20)
1. Heub AMCHUNINHBI
—  OBJIQJICHHE CHCTEMOM IPAKTUYECKUX YMEHHMH M HaBBIKOB, OOECIEeUMBAIOIIUX
COBEpPILLIEHCTBOBAHHE NICUXO(PHU3UUECKUX CLIOCOOHOCTEH;

— pa3BUTHE CHOCOOHOCTEW HCIIOJIb30BAaTh pa3HOOOpa3Hble (opMbl (U3HUECKOI
KYJIBTYpBI, CIIOpPTa U Typu3Ma JUIsl COXPAaHEHHS M YKPEIUIEHUS CBOETO 3/10POBbsS U 3JI0POBbs
CBOUX OJIM3KHX B MOBCEJIHEBHON KHU3HU U NPO(PECCHOHANBHON JesITeIbHOCTH;

— ¢QopmupoBaHWE  MOTHUBAIMOHHO-IIEHHOCTHOTO  OTHOIIEHUS K  (DU3NYECKOM
KYJIbType, (U3UUYECKOMY COBEPIICHCTBOBAHUIO U CAMOBOCIIMTAHHUIO, YCTAHOBKA Ha 3JI0POBBII
o0pa3 KHu3HM;

— 0o0ydeHue TEXHMYECKHM U TAKTUYECKHM IIpHeMaM OJHOTO U3 BUJOB CHOPTA.

2. B pesyabrare H3y4YeHMs AUCHMILIMHBI O00y4aloluiicss 1O mNporpamme

0akajlaBpUAaTAa J0JI/KEeH:
Obnadamye cnepyromuMu o0mmekyabTypHbiME (OK) koMIeTeHIusIMu:
- CIIOCOOHOCTh K CaMOOpraHu3aIu U camoodpazosanuto (OK-7);
- CIOCOOHOCTh HMCHOJb30BaTh METOJbl U CpeAcTBAa (DU3MUYECKOW KYIbTYphl IS
o0ecrieueH s IOJTHOIIEHHOH conmaibHO# U npodeccnonansHol aesiteabroct (OK-8).
3namy:
- HAYYHO-TIPAKTHYECKHE OCHOBBI (PU3MUECKON KYJIBTYPHI U CIIOPTA;
- COLIMAJIbHO-0MOIOTUYEeCKHE OCHOBBI (PM3NYECKOM KyJIbTYpHI U CIIOPTA;
- BIIMSTHUE O3/IOPOBHUTENBHBIX CHCTEM (DU3UYECKOTO BOCIHTAaHUS Ha YKPEIICHHE
3J10pOBbsI, IPOPHIAKTUKY MPOPECCHOHATBLHBIX 3a00JI€BaHUN U BPEAHBIX IPUBBIYCK;
- CHOCOOBI KOHTPOJS U OLEHKH (U3NYECKOTO pa3BUTUA U (DU3HUECKOH
MOJITOTOBJICHHOCTH;
- nmpaBWja ¥ CIOCOOBI IJIAHWPOBAHUS WHAWBUAYAIBHBIX 3aHATHH pa3IHIHON
11€JIEBOM HANPaBJIEHHOCTH;
- cnopruBHble Tpaauuuu MXTU-PXTY um. J[.11. Menneneena.
Ymemn:
- BBITIOJIHATh WHAWBHIYAIBHO TIO00paHHBIE KOMIUIEKCH 10 (U3UYECKON KYIbType

Y pa3JIMYHBIM BUJ/IaM CIIOPTa;

- OCYILIECTBISATh CAMOKOHTPOJb 32 COCTOSHHEM CBOETO0 OpraHu3Ma M coOJr0/JaTh

IpaBUJIa TUTUEHBI U TEXHUKU 0€30IacHOCTH;

- OCYIIECTBIISITh TBOPUYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (POpMax 3aHATHI
buznyecKoil KyabTypol U CIOPTOM;
- BBIMOJIHATH MPUEMBI 3AIIUTHI 1 CAaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.




Braoemw:

- CpeICTBAaMHU M METOJIaMU YKPEIUIEHUs MHIUBUIYATbHOTO 370POBbs, (GU3NUECKOTO
CaMOCOBEPILEHCTBOBAHMS;

- JNOJDKHBIM ~ YpOBHEM  (PU3UYECKOW IMOATOTOBIEHHOCTH, HEOOXOJUMBIM ISt
KauyeCTBEHHOI'O YCBOEHHUS Mpo(decCHOHANbHBIX YMEHHMH W HaBBIKOB B Ipoliecce
o0y4yeHHs B By3e, JUIsl 0OeclieueHus TOJTHOIICHHOW COIMAaIbHON U MpodecCHOHaTbHON
JESITEIbHOCTH 110CJIe OKOHYaHUS y4eOHOTO 3aBEICHUS;

- TEXHUUYECKUMHU U TAKTUYECKUMHU HAaBbIKAMU B OJTHOM U3 BHJIOB CIIOPTA.

3. KpaTkoe coep:kaHue M CUUIIIAHBI

Kypc nucuuninusbl «JJIeKTHBHbIE IMCHUIUVIMHBI 1O (U3NYECKOH KYJIbType H
CIIOPTY» pealn3yeTcs Yepe3 BApUATUBHBIA KOMIIOHEHT (AJIEKTUBHBIN MOJYJIb) 328 yacoB (BUJ
CIIOpTa MO BHIOOPY CTYJIEHTA), B 3a4€THBIE €IMHUIBI HE IEPEBOIUTCS, SBISETCS 0053aTeIbHBIM
JUTSL UCTIOJTHEHUS TIPU OYHOUL (hopme 0OVHeHUs..

[IporpamMma paccunTaHa Ha M3y4yeHHE AUCLHMUILTUHBI «JJeKTUBHbIE THCIUIIHHBI 1O
¢pusnyeckoii KyJbType M CHOPTY» B TEUEHHE LIECTH CEMECTPOB M MpPEANOojaraer, 4To
oOyuaroluecss UMEIOT TEOPETHYECKYI0 MOJTOTOBKY B 00JacTH MUCHUILIMHBI «Du3ndeckas
KylIbTypa M CIOpPT», 3aKaHYMBAETCS 3a4€TOM B KOHIE Kaxzaoro cemecrpa. KoHTpousb
yCIIEBAEMOCTH CTYACHTOB BEETCS 110 MPUHATON B YHUBEPCUTETE PEUTHHTOBOI cucTEeME.

IIpakTHyeckue 3aHATHA.

[TpakTryeckuii pa3aen mporpamMmbl peann3yercs Ha y4eOHO-TPEHUPOBOUHBIX 3aHATUAX
B y4eOHBIX TPYNINAax M0 00Iel (U3NIEeCKOi MOATOTOBKE UM MO BEIOPAHHOMY BHJTY CIIOPTA.

[TpakTiyeckue 3aHATHS [OMOTAIOT HPHUOOPECTH OMBIT TBOPUYECKON MPAKTUYECKOM
JeSTeIbHOCTH, Pa3BUBAIOT CAMOCTOSITENFHOCTh B (PM3MUYECKOW KYNbType W CHOPTE B IEISX
JOCTUXKEHHUSI (PU3NYECKOTO0 COBEPUICHCTBA, IMOBBIMIAIOT YPOBEHb (PYHKIMOHATIBHBIX H
JIBUTATEIILHBIX CITIOCOOHOCTEH, HANIPaBICHHO (POPMUPYIOT Ka4eCTBA U CBOMCTBA JINYHOCTH.

[TpakTiyeckuii pa3gen BKJIOYaeT B ceds MmoApaslenbl: Mo oO0meld (Gu3ndecKoi
noarotroBke (ODII) u cnenuanbHoM Pusnueckoi noaAroroske no sujaam cropra (CPII).

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  Oa3UPYIOTCS Ha I[IMPOKOM  HCMOJIb30BAHUHU
TEOPETUYECKUX 3HAHWNH M METOJWYECKUX YMEHHM, Ha MPUMEHEHHH Pa3HOOOpPa3HBIX CPEACTB
¢u3n4ecKoil KylbTyphl U CIIOPTa, CHOPTUBHOM U PO eCCHOHATBbHO-TTPUKIIAAHON (pU3nUYecKoi
MTO/ITOTOBKE.

VYaensercs BHUMaHHE BONPOCAM MPOBEJCHHSI COPEBHOBAHUH (TIpaBUJia COPEBHOBAHUH,
CHCTEMa PO3BITPHIILIEH, ONlpeieseHre nodenureneid, 000py10BaHUE U UHBEHTAPh).

KpurepreM ycrnenHocTH 0CBOEHHs y4eOHOro MaTepualia sBJseTcs SKCIEepTHas OlleHKa
MpenojaBaTesis, YUUTHIBAIOIIAS pe2yIApHOCMb NOCeujeHuUs: 00a3amenbHblX Y4eOHbIX 3aHAMULL,
BBINOJIHEHUE YCTAHOBJIEHHBIX Ha JaHHBIA CeMeCTp KOHTPOJIbHBIX HOPMATUBOB (TECTOB) 0OLIEH
¢u3nyecKoil U CHOPTUBHO-TEXHUYECKOM MOJATOTOBKM JJISi OTHENBHBIX TPYII Pa3IUYHOU
CIIOPTUBHOW HAIIPABJIEHHOCTH.

4. O0beM y4eOHOH TUCHHUIIINHBI:

B B I VI
Bunaer paboueii paboTsl 3aYETHBIX | aKaJeM. | CEMECTpP | CEMECTP
eIMHMIAX | yYacax
OO6masi Tpy10eMKOCTh THCIIHIIHHBI 110 2,0 72 1,0 3.en. | 1,0 3.en.
Y4eOHOMY IJIaHy 36 yac. | 36 uac.
Konraktnas padora (KP): 2,0 72 36 36
Jlextuu (JIek) 0,2 8 4 4
[Tpaktryeckue 3anstus (I13) 1,8 64 32 32
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer 3auer 3auer
B I VI
. B actp.
Bunbr paboueit paboTsI 3a4€THBIX | | CEMECTp | cemecTp
€IMHUIIAX




O01masi Tpy10eMKOCTh TUCHMILUIUHBI 110 2,0 54 1,0 3.en. | 1,0 3.en.
Y4eOHOMY ILIaHy 27 yac. | 27 yac.
Kounrakrnasi pa6ora (KP): 2,0 54 27 27
Jlexruu (JIek) 0,2 6 3 3
[Tpaktrueckue 3ansatus (113) 1,8 48 24 24
Buja xkouTpoJisi: 3a4er / 3k3aMeH 3auer 3auer 3auer
AHHOTAIIUA

K y4e0Ho# nmporpaMme JUCHHUIIHHBI
«BbruncaurenbHas matremaruka» (b1.B.J1B.01.01)

1. Hear AUCHMIVIMHBI — HAay4YUTh OOYYAIOIIUMXCS TEOPETUUYECKUM 3HAHUSM, U
MPAKTUYECKUM YMEHUSM M HaBBIKAM HCIIOJIb30BAHUSI COBPEMEHHBIX MATEMATHUYECKUX METOJ/IOB
C MpUMEHEeHHEeM nakeTa Mmatematudeckux rnporpamm MATLAB s perienust mmpokoro kpyra
3a/1a4 BBIYUCIUTEIbHON MaTEMaTUKH.

2. B pe3yabrare u3ydYeHMsi [IMCUMIUVIMHBI oOydalouuiics 1o mnporpamMmme
0aKkaJlaBpUAaTAa J0JIKEH

Obaaoams crienyromumu npodeccuonansabivu (I1K) komneTreHIusIMuU:

— CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3MUECKHUE U XUMHUYECKHUE SKCTIEPUMEHTHI,
MPOBOAUTH OOpPaOOTKY WX pe3ylbTaTOB W OICHUBATh IOTPEIIHOCTH, BBIJBUTATh
TUIIOTE3bl W YCTAaHABJIMBATH TIPAHULIBl HUX [PUMEHEHHUS, IPUMEHATH METOJIbI
MaTeMaTUYeCKOro aHaJlh3a U MOJICIIUPOBAHUS, TCOPETUUECKOTO U IKCIIEPUMEHTAIIBHOTO
uccinenoanus (ITK-16);

3namo:

—  (u3uKO-XUMHUYECKHME U XUMHKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTH MPOTEKaHHS
MPOIIECCOB HM3MEHEHMsI arperarHoro COCTOSHUSA MMapo(ra30)-KUIAKOCTHBIX CHCTEM,
PEaKTOPHBIX MIPOLIECCOB U OCHOBHBIX ITPOLIECCOB Pa3/IETICHUSI XUMUYECKON TEXHOJIOTUH;

— METOJbl M QJITOPUTMBl KOMITBIOTEPHOTO MOJEITUPOBAHUS OCHOBHBIX IPOIIECCOB
XUMHUYECKON TEXHOJOTUU U TEXHOJOTUUECKHX CXEM XMMHYECKUX MPOU3BO/JICTB;

— TPUHIHIBl TPUMEHEHHUS] METOJOJOTUU KOMIBIOTEPHOTO MOJEIHUPOBAHUS XHUMHKO-
TEXHOJIOTMYECKUX MPOLECCOB NpPU  aBTOMAaTU3MPOBAHHOM MPOEKTUPOBAHUM U
KOMITHIOTEPHOM YIIPaBICHUU XUMHUYECKUMHU TTPOU3BOICTBAMH.

Ymems:

— pemiaTh 3aJa4d KOMIBIOTEPHOTO MOJIETUPOBAHUS MPOIECCOB Mapo(Tra30)-KUIKOCTHBIX
paBHOBecCH, aOCOPOLINU, AUCTUIUIALINN, PEKTUPHUKAIIIN U KUAKOCTHON SKCTPAKIIUU;

— TMPUMEHSTH MOJTYYEHHBIC 3HAHUS MPU PEIICHUH MPAKTUUECKHX 3a7a4 KOMIBIOTEPHOTO
MOJICJIUPOBAHUS OCHOBHBIX MPOIIECCOB XMMHUYECKON TEXHOJOTHH M TEXHOJIOTHYECKUX
CXEeM XMUMHYECKHUX MMPONU3BOJICTB.

Braoems:

- MeToJlaMU TPUMEHEHHsS CTaHJapTHBIX MakeToB mNpukiagHeix mporpamm (III1) u
naketoB Mozenupyromux mporpamm (IIMIT) mms  monmenupoBaHUST OCHOBHBIX
MPOLIECCOB  XUMHUYECKOHM TEXHOJOTMM M TEXHOJOTUYECKHX CXEM XHUMHYECKUX
MIPOU3BO/ICTB.

3. Kparkoe conep:xanue TUCIHUNIHHBI

Beenenue. Llenu u 3amaun kypca. KpaTkuii uCTopuyeckuii 04epK pa3BUTHSA
OTEUYECTBEHHOU U 3apyOEKHOI BRIYUCIUTEIHHON MaTeMaTUKi. OCHOBHBIE ATaMbl Pa3pabOTKH U
peanu3anuy aNroOpuTMOB Ha KOMITBIOTEPAX.

Moayas 1. BreruncnurenpHas wMaTemartuka. OCHOBHBIE JTambl: pa3paboTka W
peaMzanysi aJIropuTMOB Ha KommbioTepax. Cucrema kommbioTepHoil marematuku (CKM)
MATLAB nns penienus 3a1a4 BEIYUCIUTEIBHON MATEMATHKU.

Tema 1.1. Co3nanue M-miporpamMM M OCHOBHBIE omepaTtopbl M-s3blka MPOrpaMMHUPOBAHMS
MATLAB. BapuanTsl cTpykTypsl iporpamm Ha MATLAB.
Opranuzanus padodero ctosa Desktop Layout;




Ocnoubie onepaiun B Command Window;
OcHosuble oneparuu B Editor;
JIuneltHo opraHu30BaHHAs MMPoTrpaMMa (aITrOPHUTM);
BetBneHus ¢ OIHUM yCIIOBHEM, HECKOJBKUMHU YCIOBUSIMH, BIOYKEHHBIE, CO CITMCKOM YCJIOBHM.
if, switch; mornueckue omepanuu and, or, not;
Hukasl cO CYETYMKOM, C MPEAYCIOBUEM, C IOCTYCIOBHEM, C MPEPHIBAHUEM IOJTHBIM U
MpPEepHIBAHUEM YaCTHYHBIM, C 33JaHHBIM IIIarOM CYETYMKA, C OTACITBHBIM OTCUETOM UTEpAIIUii;
for, while, break, continue; ¢ Bei30BOM (pyHKIMIA; ¢ quamoroM ¢ mojs3oBarenreMm B Command
Window u B crieruanbHbIX JUAJIOTOBBIX OKHAX;
Tema 1.2 CrangapTHble W HecTaHAapTHbIE (YHKIMU M-g3bIka  NpOrpaMMHPOBAHHS MU
ocHoBHBIE pemarenu (solvers) MATLAB.
dyukIMH ¢ rpadHUECKUM BBIBOIOM pe3yibratos; plot, subplot, surf, mesh, polar;
DYHKIUH ¢ YHCIOBBIM BBIBOJAOM pe3ynbraTtoB B Command Window;
ODYHKIHH € 3aMUCHI0 PE3YIbTATOB B (Paiii;
OyHKIWH, BIOKEHHBIC B TJIABHYIO (DYHKITHIO;
OyHKIHMH ¢ IEPEMEHHBIM YUCJIOM apTyMEHTOB;
OyHKIHH, BBI3BIBAIONINE APYTYIO QYHKITUIO, UMSI KOTOPOU TIepejaHo KaK apryMeHT;
Moayas 2. Bektopsl u Marpuiibl. CucTemMa JUHEHHBIX aireOpandyecKux ypaBHEHHI
(CJIAY).
Tema 2.1. O6paTHas MaTpuIia. YMHOXKCHIE MATPHIIL.
Omneparop inv;
Omneparopsl Strcat, int2str, numz2str;
Omneparopsl length, min, max, mean, sort;
Omneparopsr dot, tril, triu, eye, zeros, ones, diag;
Omneparopsl rand, linspace, logspace, repmat;
Omneparopsi Size, det, trace, norm;
Tema 2.2. Meron I"'aycca. MeTo1 IPOCTHIX HTEPALIHA.
Omeparopsi linsolve, rank, eig;
Tema 2.3. O0YCIIOBIIEGHHOCTh CUCTEMbL. UMCI0 00YCIOBICHHOCTH.
Omneparopsl cond, rcond,;
Moayas 3. O6paboTka pe3ynbTaTOB HM3MEPEHHUs OJHOW BeMMUYWHBL [lpubmmkxeHue
byHKIMHA
Tema 3.1. Kputepuii CteI0IcHTA.
Omneparops! polyfit, polyval;
Tema 3.2. ApoKCcHMAaIIH.
Omeparop Isqcurvefit;
Tema 3.3. UHTEpIONALINA.
Omneparopsr interpl, linear, spline, nearest;
Mopayab 4. UnciieHHOE UHTErPUPOBAaHUE
Tema 4.1. Metoasl IpIMOYTOJILHHKOB
Omneparopsl SUM, mean;
Tema 4.2. MeToanl Tpaneui
Oneparop trapz;
Tema 4.3. Meroa CuMmncoHa
Omneparop quad, int;
Tema 4.4. Meroa HeroTona-Koreca 8 mopsaka
Omneparop quads;
Moayab S. YpaBHEHHE C OJJTHUM HEU3BECTHBIM
Tema 5.1. MeToa aeleHUS TOIOIaM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJIbHBIX




Omneparopsl roots, poly, fzero;

Moayab 6. Crucrema HEJTMHEUHBIX YPaBHEHHI
Tewma 6.1. Metron HeroTona-Padhcona
Omneparopsr solve, diff, subs;
Tema 6.2. MeToa IPOCThIX UTEPALIUM.
Omneparopsr simplify, collect, pretty;

Moayasb 7. OnHoMepHasi ONTUMU3ALIMS
Tema 7.1 MeToabl OTHOMEPHOW ONTUMU3AIUU
Omneparopsr fminbnd,;

Mopnyasb 8. MHOromepHasi onnTUMH3ALNS
Tema 8.1 MeTo/ibl MHOTOMEPHOW ONTUMU3AINU
Omneparopsr fminsearch, linprog, fmincon;

Monayas 9. luddepeHnmanbabie ypaBHEHUS

Tema 9.1 Merons! pemenus tuddepeHanbHbIX YPAaBHEHUHN.

Omneparops! dsolve, diff;

3akiiioueHue. 3aKIIOUUTENbHAS JISKIUS 110 IMOBEICHUIO0 UTOTOB Kypca.

4. O0beM yueOHONH JUCHHUILINHBI

Bun paGoueit paGoThl Ob6beMm
B 3auerHbIx B akanemuueckux

CIIMHUIIAX Jacax
O0mas TpyA0eMKOCTb JHCIUILTHHBI 3 108
10 y4eOHOMY ILIAHY
AyIMTOpHBIE 3aHATHS: 0,89 32
Jlekuuun
JlaGopaTopHbIie pabOThI 0,89 32
CamocrositesbHas padora (CP): 2,11 76
ITonroToBka K 1a00paTopHbIM paboTam 1,055 38
CaMocTosITENbHOE U3YUEHHUE PA3/IETI0B Kypca 1,055 38
Buj nTOoroBoro KOHTpoJIs: 3a4eT / IK3aMeH 3auer

Ob6beMm
Bzt pabodeit paboTsl B 3auetHbIX B actp. gacax

eIMHUILIAX
OO01asi TPY10€MKOCTh THCHMIIHHBI 3 81
10 y4e0HOMY ILIAHY
AyIUTOPHBIE 3aHSITHSI: 0,89 24
Jleknun
JlaGopatopHble paboThI 0,89 24
CamocrositesbHas padora (CP): 2,11 57
ITonroroBka K 1a00paTOpHBIM paboTam 1,055 28,5
CaMocCTOsTeTbHOE N3YUCHHUE Pa3JIelioB Kypca 1,055 28,5
Bua uTOroBOro KOHTpOJIsi: 3a4eT / IK3aMeH 3ader

AHHOTAIUA
padoueii mporpaMMbl JUCUHUILIMHBI
«Auckpernas maremaruka» (b1.B./[B.01.02)

1. Heab aucuumianHbl — (GOPMHUPOBAHUE y CTYJCHTOB CHCTEMbl OCHOBHBIX MOHSTHH,

HCIIOJIB3YEMBIX IJId MOCTPOCHUA BaXHENIINX MaTeMaTHUECKUX Moneneﬁ, U MaT€MaTHYCCKHUX

MCTOHOB JIS1 OTIMCAaHUA PA3JIMYHBIX ITPOLCCCOB.




2. B pe3syabrare wu3ydyeHUsi JUCHUILUIMHBI oOydawummiics 10 mporpamMme
0aKajlaBpUAaTAa J0JIKEH
Obnaoams crienyromumu npodeccuonansabivu (I1K) komneTeHIusIMHE:

— CHOCOOHOCTBIO IUIAHUPOBATh U MPOBOJUTH (PU3NYECKHE U XUMUYECKUE IKCIICPUMEHTHI,
MPOBOJIUTh O0PabOTKY HMX pe3yJIbTaTOB M OILCHUBATh IOTPEIIHOCTH, BBIIBUIATH
THIIOTE3bl M YCTAHABIMBATh TPAaHUIBI KX TPUMEHCHHUS, TPUMEHATH METOMbI
MaTEeMaTHYECKOTO aHAIN3a U MOJICIIUPOBAHUS, TECOPETUUCCKOTO M IKCIIEPUMEHTAIHLHOTO
uccnenoBanus (ITK-16).

3namo:

— OCHOBHBIC TOHATHS M METOJbI JUCKPETHONH MaTeMaTHUKH, MAaTEMAaTUYECKUX METOJIOB

petieHust Mpo(heCCHOHABHBIX 3a/1a4.
Ymemn:

— TPUMEHSITh MATEMaTHYECKHE METOJbl NPU PEHICHHH THUIOBBIX MPOPECCHOHATBHBIX

3aad.
Braoems:

— METO/IaMHU TIOCTPOCHHSI MaTEMAaTUYECKON MOJICNIM THIIOBBIX MPO(PECCHOHATIBHBIX 3aa4

U COZIePIKaTeIIbHOM HHTEPIPETAIINY TIOJIYICHHBIX PE3yIbTaTOB.

3. Kparkoe conepixanne THCHUINIHHBI:

BBenenue.

Posmb  muckpeTHOW MareMaTHKH TpU  pa3paboOTKe M IKCIUIyaTallud XHUMHKO-

TEXHOJIOTHYCCKHUX CUCTCM.

1. DJIeMeHThI TEOPUHM MHOKECTB M aJiredpanyecKue CTPyKTypbl.

BBenenue B 1ucKkpeTHyI0 MaTeMaTuky. Poib AMCKpeTHON MaTeMaTUKH Ipu pa3paboTke
U 3KCIUTyaTalluh XHWMHKO-TEXHOJIOTMYECKUX CHUCTEM. MHOXXECTBa, OTHOIIEHHS U (YHKLHUU.
3ajaHre MHOXXECTB M OCYIIECTBJICHHE omnepanuii Haj HuMU. CriocoObl 3amanus. Onepamuu
O0bEIUHEHUs, TEPECeUeHMs, pPA3HOCTH, JONOJIHEHUS U  JIeKapToBa IPOU3BENICHMUS.
AkcuomaTuka TeopuM MHOXecTB. Anredpa Kanropa. MunHuMuzanus mpencTaBiIeHHUN
MHOXkecTB. [luarpammel Ditnepa-Benna. bunapusie otHomenus. CriocoObl 3ajaHus OMHAPHBIX
otHomeHui. CBolcTBa OMHAPHBIX OTHOIICHUN. PazOuenus. OTHOIIEHHUS] YKBUBAJICHTHOCTH U
nopsiaka. [IpencraBienue N-apHbIX OTHOIIEHUI OMHAapHBIMH. Anrebpa oTHOIEHUH. DyHKINN.
WNubekmus, cropbekius u Ouekiua. Anredpandeckue cTpykTyphl. [lomyrpymnmbel. MoHOUIBL
I'pynnel. [loarpynmel. uknuuyeckue rpynnsl. ['pynmel nmojcraHoBok. M3omopdusm rpynm.
Cmexnble iaccel mo mnoarpynne. Hopmanbhbie aenutenu. @akrtop-rpynnbsl. Kombna:
olpezeNIeHus], CBOKWCTBA, mpuMepsl. loms.

2. DJieMeHTHI Teopuu rpagos.

I'padsl. 3amanue u xapakrepuctuku rpadon. Bunel rpados. Iloarpadsl. Matpuiisi
CMEXHOCTH M HHUUAEHTHOCTH. CreneHu BepmimH. Mapmpytel Llenu. [{uknel. Pacctosnue
MeXIy BepminHamu. [luamerp u paguyc rpada. YHapHble M OWHaApHBIE OIepaluu Haj
rpadamu. Jlononnenue rpada. YnaneHue U J100aBlIeHUE BEpIIUH. Y ajieHue U Jo00aBiIeHHE
pebep. OrtoxnecrBnenne BepmuH. Pacmeruienne BepmmH.  OObenuHeHue rpados.
[lepeceuenue rpagon. KommnonenTs! cBsizHocTU. MocThl. Bepinnnas u peGepHast CBSI3HOCTbD.
CBSA3HOCTb OpPUEHTHPOBAHHBIX T'padoB. AJITOPUTM BBIUMCIEHUS CBSI3HOCTH. BHYyTpeHHAA
yCTOWYMBOCTh. BepimHHOE uncIO He3aBHUCHUMOCTH. PebOepHoe 4dHCIO HE3aBUCUMOCTH.
Bepmunnoe u peGepHoe nokpeitue rpada. Baemnss ycroitunBocts. Beprmnunoe u pedepHoe
YHUCJIO BHEIIHEN yCTOMYMBOCTH. L{MKIIBI 1 pa3pessl. DiiiepoBbl HUKIIBL. ['aMHIIBTOHOBBI LIUKJIBI.
[TnanapHocTh 1 ykiazaka rpagos. I'panu minockoro rpada. Packpacka rpados. Xpomarndyeckoe
gucno. ['mmoreza yetsipex kpacok. [lepeBpsa. Ompenenenus. CroiictBa. Teopema Komm.
dyHaamMeHTanpHas cucTteMa LHUKIOB. OCTOB HaMMEHBIIErO Beca. YIOPSIOYEHHBIE AECPEBBA.
bunapsslie nepeBbs. JlepeBbs COPTUPOBKU. AJITOPUTM MOKUCKA B JEPEBE COPTUPOBKH.

3. ByaeBbl pyHKIUM.



Anrebpa noruku. bynessl ¢pynkuuu. CrocoOvl 3amanus. byneBel QyHKIIMH OJHONW U
JBYX TEPEMEHHBIX U UX cBoiicTBa. Dopmyibl OyneBoit anre6psl. OCHOBHBIE 3aKOHBI OyJIeBOM
anreOpel.  DkBHBaJeHTHOCTH  Gopmyn. [lpunnun — gBoiictBeHHOCTH.  CoOBEpIIEHHBIC
IU3BbIOHKTUBHBIE M  COBEPLICHHbIE KOHBIOHKTHBHBIE HOpMajbHble (opMbl. CHCTEMBI
JJIEMEHTAPHBIX OyieBbIX (QyHKUIUH. DYHKIMOHATBHO TMOJHBIE CHCTEMBI 3JIEMEHTAPHBIX
OyneBbix ¢yHkuui. [IpuMepsl (yHKLIMOHAIBHO MOJIHBIX Oa3zucoB. BaxHelme 3aMKHYTbIE
kimaccel. Teopema o (yHKIMOHATBRHOW MMOMHOTE. MuHUMH3AIMA OyJaeBbIX ()YHKIIHIA.
CoxpamieHHasi, TynukoBas W MuHuMaibHas (opmel. Kapter Kapno. Meton coderanus
uHaekcoB u meron KyaitHa. MuHMME3AIUS KOHBIOHKTUBHBIX HOpMabHBIX (opM. O0630p
NPUIOKEHUH JMCKpeTHOM Marematuku. PaszpaGorka 3¢p(dekTuBHOro MaTeMaTH4ecKoro,
POrpaMMHOT0, HH(OPMAIIMOHHOTO W TEXHUYECKOTro OOEcledyeHusi Ha OCHOBE METOJIOB
JUCKPETHOM MaTEMATHUKH.

S. UcunciieHne BbICKa3bIBAHUI.

BBenenne B MaremaTudeckyro joruky. Kparkue cBeneHuMs U3 MCTOpHHU
MaTeMaTHUYeCcKOM JOruku. Ponb mMaTemMaTnyeckoil JIOTMKM IpHU pa3pabOTKe M 3KCIUlyaTalluu
XUMHMKO-TEXHOJIOTHYECKUX CUCTeM. (PopMalbHbIE aKCUOMATHYECKHE CHCTeMbl. CHMBOJIBI,
BBIpaXEHUS, (POPMYIIbI, akcuOMBI. [IpaBuiio BBIBOZIA, HEMIOCPEICTBEHHOE CIIEICTBUE, BBIBO/,
Teopema. Jloruka BhICKa3biBaHMi. Jlornyeckuii BbIBOJ. AKCHOMBIL. IIpaBuio modus ponens.
Teopema pgenykuum u  nOpaBuiao cwuiorm3ma. [lonHoTa W HENPOTUBOPEYUBOCTD.
HezaBucumocts axkcuom. Paspemmmocts Teopuu. Jlpyrue axcuomatusauuu. IIposepka
BBIBOJMIMOCTH C TOMOINBIO MCTUHHOCTHBIX Tabnwim. CekBeHuuu I'eHnena. Mopaenb MHPOB
Kpunke. Meton pesomonuii PoObuncona. Meron kiay3 Boura. O6patsiii Mmeton MacnoBa
(6naronpuATHBIX HAOOPOB).

6. Ucuncienne npeuKaToB U HeYeTKAas JIOTHKA.

Jloruka npeauKaToB. ABTOMAaTH3aIUs JIOTHYECKOTO BhIBOjA. [lepeMeHHbIe, (QDyHKIHH,
TEpPMbl, NpEAUKAThl, KBaHTOPbI, (Gopmynbl. OOnacte neiictBus kBaHTOpa. CBOOOJHBIE U
CBSI3aHHBIE IIEPEMEHHBIE. WnTepnperanuu, PaBHOCHJIBHOCTb. Pacno3snaBanue
obme3Haunmoctu. IIpobiema paspemmMocTd. AKCHOMBI M IpaBHJIa BBIBOJIA HMCUHCICHHS
npeaukatoB. Teopema aeaykuuu. HempoTUBOPEUMBOCTh U MOJHOTA. BhIHECEHHE KBAaHTOPOB U
npeaBapeHHass HopManbHas ¢opma. CKylIeMOBCKHE CTaHAApTHblE (opMbl. DpOpaHOBCKUI
yHUBEpCYM M Teopema OpOpana. [loacraHoBka um yHupukanus. Meron pe3ontouuil U ero
nosHoTa. Crparerun Metoja pesomonuid. Jn3proHkTel XopHa. IIpuHIMN mgormyeckoro
nporpamMmupoBanus. Heuetkue mHoxectBa. Heuetkas noruka. [losiBneHue u cyTb HEUETKOCTH.
@opmannszanysi HedeTKocTH. DyHKIMS NpHUHAUIeKHOCTU. JIMHTrBHCTHYECKas IEpeMEHHas.
Onepanuu HaJ HeYeTKMMH MHOXecTBamH. HeueTkas apudmeruka. Meronsl nedaszzuduxamu.
Heuerkue orHomeHusa. CTraHIapTHbIE HEYETKHE JIOTWYECKHE omnepanuu. HeueTkuii BBIBOA.
CreneHu UCTUHHOCTH U CTETIEHH YBEpeHHOCTH. HedueTkuil anamor MeToia pe3oromuii.

7. Koneunsbie aBTOMaThl, MAalIMHbI Thiopunra-Ilocra, ¢j10’KHOCTH BHIYHCICHHIA.

DneMeHTHl TeoOpuH aBToMaToB. [IoHATHE aBTOMAaTHOTO IIpeoOpazoBaHus HH(GOPMALIUU U
KoHeuHoro aBromara. CrnocoOsl 3a1aHust aBToMaTtoB. ABromarsl Mumu u Mypa. IIporpamMmMuas
U anmnapaTHas pealu3alys aBTOMATOB. OKBUBAJIEHTHOCTb W MHHHMM3AIMS aBTOMATOB.
Mamunsl Treiopunra-Ilocra. ®@opmanu3zanus MOHATHS alropurMa U (opManbHble MOAETH
anroputMoB. MammHa TeropuHra: ompezeneHusi, cBoicTBa, rpadsl mnepexomoB. MainHa
ITocra. Ilporpammbl mns mamumH. [IpoGnema pacrnoszHaBanus. [IpoGiema OCTaHOBKH.
AnroputMuyecku Hepaspemumbie mpoliaembl. CI0XKHOCTh alropuTMOB. Mepbl CII0KHOCTH.
BpemeHHas U €MKOCTHas CIIO)KHOCTb. ACHMITOTHYECKAs CIOKHOCTb, MOPSAOK CIO0XHOCTH,
CIIO)KHOCTh B CpeIHEM U B XyAlleM ciydae. TpynHopaspemumble — 3aJauH.
HenerepmunupoBannass mammHa Teropunra. Kmaccst P u NP. NP-momubie 3amaun. NP-
MOJIHOTa MPOOJIEMBI BBIIIOJIHUMOCTA (DOPMYN JIOTUKH BbICKa3biBaHHM. OO030p MNpUIOKEHHM
MaTeMaTHYeCKOM JIoruku. HanpaBineHus Ucrionb30BaHus annapara MaTeMaTUYeCKON JIOTHKH B
3aja4ax mpakTuueckod wuH@opmaruku. Croenuduxanus U BepuUKALUS MPOrpPaMMHO-



anmnapaTHeIX IPOEKTOB, JIOTMYECKOE IIPOrPAMMHUPOBAHHUE, ITOCTPOCHUE OHTOJIOTUH, S3BIKU

OOIIEHUS] HHTEIJICKTYAIbHBIX areHTOB.
4. OO0bem yueOHOH TUCUMILINHBI:

Buipl yueOHOM paboTh B 3aueTHBIX B akazem. 4acax
CIIMHUIIAX

OO0mas TPy10eMKOCTh JUCHHUILIMHBI 110 y4e0HOMY IJIAHY 3,0 108

AyIUTOPHBIE 3aHATHS: 0,9 32

Ulektuu (JIek) - -

Ulaboparopusie 3austust (113) 0,9 32

CamocrositesabHas padora (CP): 2,1 76

Bua xoHTpoOJIsi: 3a4eT/IK3aMeH - 3auer

Bubl yue6HOI paboTh

B 3aueTHBIX

B actpoH. yacax

eIMHULIAX
O01mas TPyI0eMKOCTh AUCHHUIIMHBI IO Y4e0HOMY IIAHY 3,0 81
AyIMTOpHBIE 3aHATHS: 0,9 24
Ulekmum (JIek) - -
Jla6opartopusie 3austust (I113) 0,9 24
CamocrositesbHas padora (CP): 2,1 57
Buja xoHTpoJIsi: 3a4eT/IK3aMeH - 3auer
AHHOTaNUA
pado4eii MporpaMmbl AUCHUIIMHBI
«Xumnueckasi kKuHeruka u karaius» (b1.B.J1B.02.01)

1. Heap aucuumauHbl — cQopMHpoOBaTH 3HAaHHUA Yy oOydaromerocs 00 OCHOBHBIX

KMHETHUECKUX 3aKOHOMEPHOCTSAX MPOTEKaHWs XMMUYECKHX IPOLECCOB, MYyTAX

BBISIBJIEHUSI METOJIOB, MO3BOJISIOIIMX YCTAHABIMBATH MPUPOY CKOPOCTh-OMPEAECIAIOMICH
CTaJMU U JENaTh BBIBOABI O BO3MOKHOM MEXAaHU3ME PEaKUUH, IOHUMATh POJIb KaTaIn3a

JIIA XUMHYECKOHN TEXHOJIOTHH.

2. B pe3yabTare M3y4yeHus JMCUUILIMHBI 00Y4YaloLIUiics 10 NporpaMMe 0aKajiappuara

JTOJIZKEH.

Obaaoams crnenyromumu npodeccuonanbabiMu (I1K) kommereHuusaMu:

—  CHOCOOHOCTBIO IJIaHUPOBATh U MPOBOAUTH (bHSI/IquKI/IC U XUMHUYCCKUEC SKCIICPUMCHTHI,

3name:

POBOJUTH OOPabOTKY HMX pe3yJabTaTOB M OLIEHUBATh IOTPEIIHOCTH, BBIJBUTATh
TUMOTE3bl W yCTAHABIMBAaTh TpPAaHUIBl MX MPUMEHEHUS, MPUMEHSTb METOIbI
MaTEMaTHYECKOI0 aHAJIN3a U MOAEINPOBAHNUs, TEOPETUUECKOTO ¥ IKCIIEPUMEHTAIIBHOIO
uccnenosanus (I1K-16);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MYECKUX TEOPHHM S pelieHHs
BO3HUKAIOMIMX (PU3MUECKHX 3a/ay, CaMOCTOSITEIbHOTO MpHOOpeTeHus: (pu3nvecKux
3HaHUH, JUIs MOHMMAaHUS TPUHIMIIOB pabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIIE
BBIXOJISIIIMX 32 MPEeibl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (I1K-19).

OCHOBHBIC KHHETHYCCKHUEC 3aKOHOMCPHOCTHU ITPOTCKAHUA XUMHUYICCKUX pealqmﬁ;
TCOpHUU XUMHUYECKOM KHUHCTUKHU, ITYTU TCOPECTUUCCKOTO pacyeTa CKOpOCTCﬁ XUMHUYCCKUX
peaKHI/Iﬁ " OIrpaHUYCHUSA B IPUMCHHUMOCTHU PACUETHBIX MCTOOO0B,



— OCHOBBI TEOpUH (POTOXMMHUYECKHX W LEMHBIX pEaKUUH, peakiuid B pacTBOpax.
0COOEHHOCTH MX CTaJIMHHOTO MPOTEKAHUS U YCIOBUS OCYILIECTBIICHHUS;

— OCHOBHBIE YEpThl T'OMOIE€HHOIO U T'€TEPOr€HHOr0 Karajau3a, IPUYHUHBl YCKOPEHUS
XUMHUYECKOT0 ITpoliecca B IPUCYTCTBUM KaTalIn3aTopa.

Ymems:

— TMPUMEHATh TEOPETHUUECKUE 3HAHMS W SKCHEPUMEHTAIbHBIE METObl HCCIIEIOBAHUS
(bu3N4IecKoil XUMHUH IS PELICHUS BOIPOCOB, BOSHUKAIOIIUX MPU U3YUYCHUH KHHETUKU
XUMHUYECKUX PEAKIUH;

— HaxoJUTh CKOPOCTb U YCTAHABJIMBATh IOPSI0K XMMUUYECKON pEaKlMH;

— TMNPOBOAUTh AaHAIN3 U KPUTUYECKU OIICHUBATH IIOJYYEHHBIE SKCIEPUMEHTAIbHBIC
JaHHbIe, 0000IaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

— 3HAHWSAMH OCHOBHBIX 3aKOHOB XMMHUYECKOW KWHETHKH, BIMSIHUS PA3TUYHBIX (aKTOPOB
(Temrieparypsl, 1aBJIE€HUs, KaTAIU3aTOPa) HA CKOPOCTh XUMUUECKON PEaKIIUH.

— KOMIUJIEKCOM METO/I0B OIIpPEAEICHUS MOPSAKA U CKOPOCTU PEAKIIMH;

— MOJAXOJaMHU [UIsl YCTAHOBJICHUS JIMMUTHPYIOUIEH CTaJud M MEXaHU3Ma H3ydaeMou
XMMHYECKON PEaKIuu.

3. Kparkoe conep:xxanue qJMCIUNIHHBI

Xumuyeckasi KuHeTuka. CKOpPOCTh XHUMHUYECKOW pEaKIMHM, KOHCTAHTAa CKOPOCTH,
MOPSAIOK M MOJIEKYJISIPHOCTh peakiuu. Kunetnka HeoOpaTHUMbIX peakuui 1-ro, 2-ro, 3-ro u
HyJIeBOro mopsakoB. /luddepeHnuanbaple 1 MHTErPAIbHBIE METOJBI ONPEACICHUS MOPSIKA
peakuuu. Cnoxxuble peakuuu. [IpuHIKI HE3aBUCHUMOIO MPOTEKAHUS 3JEMEHTAPHBIX PEAKIUN.
OOpatumble, mnapaielbHble M IOCIEIOBAaTENbHbIE peakuuu 1-ro mnopsaka. [IpuHnun
JUMUTUPYIOLIEH cTaguu MIOCJIe1I0BATEIbHOM XUMHUYECKON peakiuu. Meron
KBa3UCTAI[MOHAPHBIX KOHLIEHTpauui, oOjacTb NpuMeHeHus. BiusHue TemmepaTypsl Ha
CKOpOCTh peakiuu, mnpubmmkenHoe mpaswio Banr-I'ohda. VYpaBuenue Appenuyca,
middepeHManbHas W HHTETpajibHbIe  (OPMBI  ypaBHEHHUS. OKCHOHEHIMalbHas (opma
ypaBHEHUs1 AppeHnyca. DHEprus akKTUBALMU U TIPEA3KCIIOHEHIUATIbHBIA MHOXKHUTED.

Teopun XuMHUYeCKOM KUHETHKHU: TEOPUSI aKTUBHBIX COYJapEHUM U TeOpHs MEPEXOTHOrO
coctossHust TIIC (axTuBHpoBaHHOro Komiuiekca). OcHoBHbIe mnosoxkeHuss TAC, mexaHu3M
akTuBauuu MoJekys. KoHcTaHTa ckopocTu OMMOJEKyNnsspHOW peakuuu. dusmdeckuili cMbIci
MIPEIIKCIIOHEHIIMAIBHOTO MHOYKUTENST M DHEPIMM aKTUBALlMM B paMKax TEOPUU AKTHUBHBIX
coymapenuii.  Crepuyeckuii (pakTop, HEOOXOJUMOCTH €ro BBEIACHUS B KHHETUYECKOE
YPaBHEHHUE peaKkUuu. JJOCTOMHCTBA U HENOCTAaTKU TEOPUHU aKTUBHBIX coylapeHuil. MexaHusm
MOHOMOJIEKYJISIPHBIX Tra3oBbiX peakuuid B pamkax TAC. Cxema Jlunnemana. Teopus
nepexonHoro coctosHus (aktuBupoBaHHoro kommuiekca) (TIIC wmum TAK). OcHoBHBIE
nonoxkenns TIIC, kuHeTHueckas cxema peakiuu. AKTHBUPOBAHHBIM KOMIUIEKC M €ro
cBoiicTBa. IloBepxHOCTh moOTeHIMaIbHON sHepruu. Koopaunara peakiuu, OpoQuib IMyTH
peakuuu, OSHEprusi axkTUBAUUH. OHTAJIbIIUA W SHTponus akTtuBauuu. McronkoBaHue
MPEIIKCIIOHEHIIUAIBHOTO MHOXMTENSI M CTepUUYecKoro (¢axkTopa B paMKax TEOpHUH
MEPEXOTHOTO COCTOSIHUS. JIOCTOMHCTBA U HEAOCTATKU TEOPHH.

@DOTOXMMHUYECKHE pEeAKIMU. XUMHUYecKHe U (OTOPHU3MUECKUE CTaIUM, BTOPHYHBIC
npoueccel. Kuneruka dotoxumuueckux peakuuil. CeHcuOMIM3upoBaHHbIe (HOTOXUMHUYECKHE
peakiuu. llemHble peakuuu, MEXaHU3MBl 3apOXKJIEHUS, pa3BUTHA U OOpbIBa IIEIH.
HepasBeTBieHHble ¥ pa3BeTBIEHHBIE IENMHbIE peakuu. BeposTHOCTHas  Teopus
pa3BeTBIEHHBIX peakuuil. IIpenenbHble SIBIEHHA B LENHBIX PEAKLIMSIX, HUKHUI U BEPXHHUU
npenenbl BociulaMeHeHus. OCOOEHHOCTH MPOTEKaHMsI XMMHUYECKHUX pPEaKIUil B pacTBOpax.
Knerounsiii 3¢dexr. Kunernueckas cxema npoTekaHHs OUMOJEKYISIPHOW peakiuud B
pactBope. [lpenenbHble ciydaum TpoTekaHus peakiuu. boictpplie  (Auddy3uoHHo-
KOHTPOJIUPYEMbI€) peakiuu, IUPPY3UOHHBIM TMpenen KOHCTAHTBI CKOPOCTH PEAKIIMH.
VpaBnenue bpencrena-beeppyma. Kunernka HOHHBIX peakiuid B pacTBopax. BiusiHue noHHOM
CHJIBI paCTBOPA HAa CKOPOCTh PEaKLUi ¢ ydacTHeM HOHOB. MakpokuneTnka. Pois nuddysuu B



KMHETUKE TETEPOreHHBIX peakuuid. Pa3nuuHble peXUMbl NPOTEKAaHUS peakUuil (BHELIHSSA
KHHETHYECKasi 00J1acTh; 00JIacTH BHEIIHEH U BHYTpeHHEH auddy3un).

Karanns.

I'oMorenHslii u rereporeHHbld KaTtanu3. OCHOBHBIE 3aKOHOMEPHOCTH

KaTaJIuTHYCCKHUX peaKHHﬁ. Bausaue KaTaJim3aTopa Ha TCPpMOIAUMHAMHUYECKUEC U KHMHETHYCCKUC

IapaMmeTpbl

pCaKknuu. CeleKTUBHOCTh KaraJmsaropa, KaTaJIuTU4CCKada AKTHUBHOCTD.

I'omorennsiil katanu3. CAUTHBIM W pa3feibHbIA MEXaHU3Mbl KaTAIUTUYECKOIO JEHCTBHUSL.
DHepreTudeckue AauarpaMMbl B3aUMOJICHCTBUSL PEareHTOB ¢ KaranuszaropoMm. OOmui wu
crenu(puIecKuii KHCIOTHO-OCHOBHOM KaTanu3. Karann3 koMIiekcaMu nepexoIHbIX METaIIOB.
@epMeHTaTUBHBIN KaTanu3. ['ereporeHHblil Karaau3. THIIBI FEeTEpOreHHBIX KaTajau3aTopoB.
3aKOH JIEMCTBYIOIIKUX MOBEpXHOCTEW. KnHEeTHKa rereporeHHbIX peakiuidi. Teopuu kaTaausa.

4. O0beM yueOHOH TMCUNIIHHBI:
Buabl yue6Hoii padorhi B 3aueTHBIX B akanem.
eIMHUIAX yacax
OO01mast Tpy10eMKOCTb JMCUUILIHHBI 110 Y4eOHOMY 50 180
IUIAHY '
AyIMTOpHBIE 3aHATHS: 1,8 64
Jlextuu (JIek) 0,9 32
[Tpaxktrueckue 3ansatus (113) 0,9 32
CamocrosiTesibaas pa6ora (CP): 2,2 80
Buj koHTpoOJIsi: 3a4eT / IK3aMeH JK3aMeH
1,0
(36)
Buabl yueOHoii padoThI B auermbix B acrpon. yacax
eIMHUIaX
O01mas TpyA0eMKOCTb IMCHUILTHHBI 110 Y4eOHOMY 50 135
IUIAHY '
AyAUTOpPHBIE 3aHATHSL: 1,8 48,6
Jlexruu (JIek) 0,9 24,3
[Tpaktnyeckue 3anstus (I13) 0,9 24,3
CamocrositesbHas padora (CP): 2,2 59,4
Buja konTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH

AHHOTAIUA
padoyeii MporpaMMbl JUCHHUIIIMHBI
«lomotHUTEIBHBIE TJ1aBbI Ppu3nueckoii xumun» (b1.B./1B.02.02)

1. Ieab AMCUMIUIMHBI — O3HAKOMHUTHCS C TEPMOJINHAMUYIECKON TEOpHel pacTBOPOB IEKTPOIUTOB U
DIEKTPOXUMUYECKUX TIeTed (TaTbBAaHMYECKUX JJIEMEHTOB), TOHSTH OCHOBHBIC KHHETHYECKUE

3aKOHOMCPHOCTU TMPOTCKAHUA XHUMHUYCCKUX MPOLECCCOB,

pOJib KaTajn3a JIsd XHMHYECKOH

TEXHOJIOI'UH.
2. B pesyabTaTe H3ydyeHHs JUCHUILIMHBI 00yUYalolUiics M0 MporpaMMe GaKajiaBpuaTa q10JKeH:
Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komneTenusamu:

CHOCOOHOCTBIO MJIAHUPOBAThH U MPOBOJAUTH (PU3MUYCCKHE M XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOJIUTh 00pabOTKY HX pe3yabTaTOB M OIEHWBATh IOTPEIIHOCTH, BBIIBUTATH
THIIOTE3bl M YCTAHABIMBATh TPAHUIBI HMX TPUMEHCHHUS, TPUMCHATh METOJbI
MaTeMaTHYECKOTO aHaAIN3a U MOJICITUPOBAHHUS, TECOPETHIECKOTO M IKCIIEPUMEHTATLHOTO
uccnenoBanus (I1K-16);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (HU3NYECKUX TCOPHH IS PEHICHHS
BO3HUKAIOMIUX (U3NYECKUX 33j]au, CAMOCTOSTECILHOTO NPHOOpETeHUs (DU3HMUSCKUX



3HaHUH, UIS MOHMMAaHUS TPUHIMIIOB pabOThl MPHOOPOB M YCTPOWMCTB, B TOM YHUCIIE
BBIXOJIAIIMX 3a MPEJIEIIbl KOMIIETEHTHOCTH KOHKpeTHOTo Hanpasienus (ITK-19).
3uams:

— OTJIMYUTEIbHBbIE OCOOCHHOCTH B IOBEACHHUU PAcCTBOPOB 3JIEKTPOJMTOB, CBSI3aHHBIE C
IIPOXOKIECHUEM AIIEKTPUUECKOTO TOKA;

— TEOPHIO raJIbBAHUYECKUX SBJICHUN;

— TEOpUU KUHETUKH, IIyTH TEOPETHUECKOI'O pacuera CKOpPOCTEH XMMHUYECKHUX pPEeakuuil u
OTrPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOOB;

— OCHOBBI TEOPUHU (POTOXMMHUYECKHX M LEMHBIX PEaKUuil, 0COOEHHOCTH MX CTaJUWHOTO
IIPOTEKAHUS U yCIIOBHSI OCYILECTBIICHHUS;

— OCHOBHBIE Y€pThl T'OMOIE€HHOIO M T€TEPOr€HHOr0 KaTajau3a, IPUYMHBI YCKOPEHUs
XMMHMYECKOT0 IIPOLECCA B IPUCYTCTBUU KaTalIu3aTopa.

Ymems:

— IPUMEHATb KOHIAYKTOMETPUYECKHE M  IOTCHIHOMETPUYECKUE H3MEpPEHUs Ui
OTIpeNIeNIeHUs] TEPMOJMHAMHYECKMX (DYHKIMI XMMHUYECKUX pPEaKIui, KOHCTAHTHI
IUCCOLMALMH, IPOU3BEACHUS pacTBopuMocTH, pH pacTBopoB u T.x.

— MPUMEHATh TEOPETUYECKHUE 3HAHMUS M DSKCIEPUMEHTAIbHBIE METOAbl HCCIEI0BaHUS
¢bu3nvecKkoil XuMHUM Ul PeLIeHHUs BOIPOCOB, BOSHUKAIOIUX MPU U3YUYEHUH KMHETUKU
XMMHYECKUX PEAKIIUI;

— IPOBOAUTH AaHAJIM3 M KPUTUYECKH OLEHUBATh IIOJIYYCHHbBIE SKCIIEPUMEHTAJIbHbBIE
TaHHbIe, 0000IIaTh U JIeNaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXMMHUYECKMX METOJIOB HCCIIEJOBAHMS U
ONpee/eHUs] TEPMOJMHAMUYECKUX XapaKTEPUCTUK DJJIEKTPOJIUTOB U XUMHYECKHX
peaKuuii;

— METOJIaMU OIPEEIICHUS MOPAKA U CKOPOCTH PEAKIMH, YCTAHOBIEHUS JIMMUTHPYIOLIEH
CTaJUMU U MEXAHU3Ma N3y4aeMOU XUMHUYECKON pEaKInH;

— HaBBIKAMU COCTABJICHHS TaJbBAaHUYECKHX DJEMEHTOB JUIS LEJNEeH ONpeneacHus
TEPMOJUHAMHYECKHUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyEMON PeaKIuH;

— 3HaHUSAMM OCHOBHBIX 3aKOHOB XMMHUYECKOW KMHETHKH, BIUSHHS Pa3IU4HbIX (PaKTOpPOB
(Temreparypsl, 1aBJI€HUs, KaTAIU3aTOpa) HA CKOPOCTh XUMHUUECKON PEaKIIUH.

3. Kparkoe cogepxxanne 1uCHMIIHHBI

PacTtBopbl 3siekTposMTOB. OnekTtpocratudeckas Teopus Jlebas-Xiokkens. Pacuer
aKTUBHOCTH U CPETHUX MOHHBIX KO3()(DUIIMEHTOB aKTUBHOCTH CUJIBHBIX JIEKTPOJIUTOB B
pa30aBiIeHHBIX M KOHIIEHTPUPOBAHHBIX PAaCTBOPOB M PACTBOpPAX YMEPEHHOH KOHIEHTpAaIUH.
VYaenbHas U MOJIIpHAsi JIEKTPUUYECKUE MPOBOAUMOCTH. CKOPOCTh JBMIKEHUS U MOJABHIKHOCTD
1noHOB. [IpeaenbHble MOJSPHBIE ANEKTPONPOBOJIHOCTH MOHOB. 3aKOH HE3aBUCHMOTO JIBUKECHHUS
noHos Komppayma. IlpuMeHeHne W3MEpEeHMM DJIEKTPUYECKOM  IMPOBOAMMOCTH  JUIA
OTpesieNICHUs CTETIEHU U KOHCTAHThI TUCCOLIMALINY CIIA0BIX 3JIEKTPOJIUTOB.

DJIEKTPOXMMHYECKHEe CHCTeMbI (1enu). Bo3HNKHOBEHNE CKayKa MTOTCHIIMAIA HarPaHULIE
paznena npoBogHUKoB | u |l poga. J{BoiHOIM sneKTprUecKuil ciioil. DNEeKTPOABIKYILAs CUJia
raJIbBAHUYECKOTO  DJIEMEHTA, JJEKTPOAHBIA MOTEHUMand. TepMoauHamMHuuecKas TEOpHUs
raJlbBAaHUYECKUX SIBIICHWH, ypaBHeHHEe HepHcta. Dnmektpoxumudeckas (opma OCHOBHOTO
ypaBHEHHs TEPMOJMHAMUKH, TemreparypHblii koddduuuent D/1C. Dnexrpoast | u Il pona,
ra3oBbl€ U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE 3JIEKTPO/Ibl. TUIIBI FAJIbBAHUUECKUX 3JIEMEHTOB:
XMUMUYECKHEe, KOHIICHTPALlMOHHbIE, C MEPEeHOCOM U 0e3 nepeHoca. XUMHUYECKHe HMCTOYHHUKH
TOKA, TOIUIMBHBIE 3JIEMEHTHI.

Xumuyeckass KuHeTHKa. CKOpOCTh XMMMUYECKOM peakluu, KOHCTaHTa CKOPOCTH,
MOPSAZIOK M MOJIEKYJISIPHOCTh peakuuu. Kunetnka HeoOpaTUMbIX peakuuit 1-ro, 2-ro, 3-ro u
HyJeBoro nopsakoB. /luddepeHinuanbiple 1 UHTErpaibHbIe METOJbl ONpEAETICHUs MOpsIKa
peakuuu. CiaoxHble peakuuu. [I[pyuHIMI HE3aBUCUMOTO MPOTEKAHUS AJEMEHTAPHBIX PEaKIUi.
OOpatuMble, mapajUleNbHbIE M IOCIEAOBaTeNbHbIE peakuuu 1-ro mopsaka. BrnusHue



TEMIIepaTypbl Ha CKOPOCTb peakiuu, npulmmxkeHHoe mnpaBwio Baur-I'opda. YpaBHenue
Appennyca, auddepeHunanbHas U MHTErpaybHble (OPMBbI ypaBHEHMs. ODKCIIOHEHIUAJIbHAsS
¢dopma ypaBHeHHsI AppeHuyca. DHEprusi aKTUBALUHU U MTPEIIKCIOHEHIINATBHBII MHOKUTEIb.

Teopun XMMHYECKON KWHETUKH: TEOPUS AKTUBHBIX COYNAPEHUM M TEOpHUS IEPEXOJHOTrO
cocrostHust TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTAJbIMS M DJHTPOINHS AKTUBALUH.
doToXMMHUYECKHE peakuuu. XuMudeckue u Gporodusnyeckue crTajnu, BTOPUYHbBIE TPOLIECCHI.
Kunernka ¢oroxummuuecknx peakuuid. CeHcHOMIM3UpPOBaHHBIE (HOTOXUMHUYECKUE DPEAKLUU.
IlenHble peakuuu, MEXaHU3MBbl 3apOKIACHUSA, Pa3BUTHUS U oOpbIBa 1enu. Hepa3BeTBieHHbIE U
pa3BETBICHHBIE LIENHBbIE peakUuu. BeposTHOCTHas Teopusi pPa3BETBICHHBIX PEAKLUM.
IIpenenbHble ABICHMS B LIETIHBIX PEAKLUAX, HUKHUNA U BEPXHUH MPEEIIbl BOCIUIAMEHEHUS.

Karanu3. ['omoreHHmlii u rereporeHHbld KaTtanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTUYECKUX peakuui. BimsHue Karanmsaropa Ha TEPMOAMHAMUYECKAE U KUHETHYECKHE
napamerpsl  peakuuu. CeleKTUBHOCTb  KaTajuu3aropa, KaTalUTUYeCKass aKTUBHOCTD.
I'omorennsiil katanu3. CAUTHBIM W pa3feibHbI MEXaHU3Mbl KaTAIUTUYECKOrO JEHCTBHUSL.
DHepreTuyeckue auarpaMMbl B3aUMOJICHCTBUSL pEareHToB ¢ KartanuzaropoMm. OOmui u
crieln(puIeckuii KUCIOTHO-OCHOBHOM Katanu3. Karanus koMiiekcaMu nepexoaHbIX METauIoB.
@epMEeHTaTUBHBIN KaTanu3. ['eTreporeHHblil kKaraau3. THIIBI FeTEpOreHHBIX KaTajau3aToOpoB.
3aKOH JEMCTBYIOIMX MTOBEPXHOCTENH. KMHETHKA IreTepOreHHbIX peaKuil.

4. O0beM y4eOHOI TUCIUNIHHBI

Butet padoseii pagoTs: B 3aYeTHBIX B aKajeM.
eINHUIAX qacax

OO01mast TpyA0eMKOCTb JMCUUILIHHBI 110 Y4eOHOMY 5.0 180
IUIAHY

AyIMTOpHBIE 3aHATHS: 1,78 64
Jlexuunu (Jlek) 0,89 32
[Ipaktuueckue 3ansatus (I113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80

Bupa xonTpoJsi: 3a4er / 3k3aMeH sk3amen (1,0) | sk3amen (36)

Buabl padoueii padoTsl

B 3aY€THBIX

B aCTPOHOM.

eIMHUIAX yacax
OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 50 135
1Ay ’

AyauTOpHBbIE 3aHATHSA: 1,78 48
Jlexumn (JIex) 0,89 24
[Mpaktryeckue 3ansatus (I13) 0,89 24
CamocrosiTesibaas padora (CP): 2,22 60

Buj koHTpoJIsi: 3a4eT / IK3aMeH

3k3ameH (1,0)

3Kk3aMeH (27)

AHHOTAIUA

padoueii mporpaMMbl JUCUHUILIMHBI
«TexHuka IKcepuMeHTANIBHBIX ucciaenoBanuii» (b1.B./[B.03.01)

1. Heap aucHUNJIMHBI: TpHOOpeTeHHE OOYYAIONIUMHUCA 3HAHUW OCHOB METOJIOJIOTHH,
NPUHIIMIIOB OPTraHU3alMU MUCCIEHOBAHUM B XUMHUYECKOM TEXHOJOTHUM HEOPTraHUYECKUX
BEILIECTB.



2. B pe3yabTare M3y4eHHMs] TUCUUILIMHBI 00y4YalOLMiics MO MporpamMMe OakajiaBpuara
JMOJIKEH:

Obaaoams crieayomuMu IpohecCUOHaTbHBIMUA KOMIIETEHIIUSIMHU:

— TOTOBHOCTBIO CHCTEMAaTH3MpOBaTh M 0000maTh WH(GOPMAIMIO IO HUCIOJIB30BAHUIO H
dbopmupoBanuto pecypcos npeanpustus (ITK-16);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHHME CBOWCTB XHWMHUYECKUX ODJIEMEHTOB, COCAMHEHUHA H
MaTepHaJIOB Ha KX OCHOBE JJIs pelIeHus 3a1a4 npodeccruonanbhoi aesreiapaoctu (I1K-18);

— FOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYI0 WH(OPMAIINIO, OTEYCCTBCHHBIN U 3apyO0eKHBIN
ombIT 1o Tematuke ucciaemnoBanus (I1K-20)

3name:

- MeTONbl HccienoBaHus (PAa30BBIX pPABHOBECHN B TETEPOTCHHBIX CHCTEMaxX, KpPUTEPUU
YCTAHOBJICHUSI PABHOBECHSI;

- OCOOCHHOCTH HCCJICIOBaHMS PABHOBECHN B CHUCTEMaX «Ta3 - JKUIKOCTBY, (CKUIKOCTh —
TBEPAOE TEJIO», «ra3 — TBEPAOEC TEIION;

- METO/IbI U3YUYEHUSI KHHETUKH TOMIOXUMHUYECKUX M T€TePOreHHO-KaTATMTUYECKUX TTPOLIECCOB
Ymems:

- MpUMEHATH mpaBwia [MOOca i HaXOXKIEHUS MPEACIbHON Pa3MEPHOCTH B HMCCIICIOBAHUU
PaBHOBECHIT;

- KOHCTPYHUPOBATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY [UJISi HCCIEAOBAHUS DPABHOBECUS W
KHUHETUKHU FeTEPOTCHHBIX MPOIECCOB;

- MPOBOAUTH IKCIIEPUMEHTHI 1O 3a/IaHHBIM METOANKAM;

- AHAJIU3UPOBATh PE3YyJIbTaThl SKCIEPUMEHTOB;

Brnaoemw.:

- METOJIaMH TEOPETUYECKOIO0 M HSKCIEPUMEHTAJIBLHOIO HCCIEIOBAHUS TEXHOJIOTHYECKUX
MIPOIIECCOB MPOU3BO/ICTBA HEOPTAHUUECKUX BEIIECTB U MAaTEPUAIIOB;

- METO/IaMH MaTeMaTHUECKON 00pabOTKH pe3ylIbTaTOB IKCIIEPUMEHTA.

3. Kparkoe cogep:kanue JUCHHUIINHBI

Moayas 1. OcHOBHbIE 3aJaud SKCIEPUMEHTAJIbHBIX HCCIEAOBAHUM B XHUMHUYECKOU
TexHosloruu. MaremaTnueckas 00paboTka pe3ynbTaToB sKcnepuMerTa. OCHOBHBIE MTPUHLIUIIBI
n3y4eHUs (a30BBIX PABHOBECUM, BBITEKAIOIIME W3 KOHILEMIIUKM JUHAMHYECKOIO PaBHOBECHS.
Hcnonb3oBanue mnpaBwia ¢a3 ['nbGbca ans HaXOXIAEHUS NpPEeNbHOM pPa3sMEPHOCTH B
uccienoBaHusax (a3oBbIX paBHOBecHil. KpuTepun ycTaHOBIEHHS MPaKTUYECKOIO PaBHOBECHS.
OCHOBHBIE METOZBI W3Y4YEHHs DPABHOBECHS: CTAaTMUYECKUH, OuHamudeckuil. MccinemoBanne
PaBHOBECHSI B CUCTEME KMJIKOCTh - TBEpIOE Teno. VccnenoBanre paBHOBECHs B CUCTEME Ta3 -
XKHUAKOCTh. MccnenoBaHue paBHOBECHS B CUCTEME ra3 - TBepaoe Teno. OCHOBHBIE THUIIBI
CUCTEM, IIapAMETPBI U UHTEPBAJI UX U3MECHECHMUS.

Mopnyas 2. MccnenoBanue KUHETUKN KaTATMTHYECKUX PEAKIUI B CHCTEMAX ra3 - KaTalau3aTrop
1 KUJKOCTh - KaTalau3aTop; OOIIMe MPUHIUIBI, JUMUTUPYIOLIUE CTaIuU. DKCIIEpUMEHTANIbHbIE
BO3MOKHOCTH UCKJIIOUEHHS IU(PPY3NOHHBIX COCTABIAIOMINX. MHOTOKOMIIOHEHTHBIE CHCTEMBI,
MPUHLIMIBI "UCKIIOYEHHA" KOMIIOHEHTOB MpPU OMNpPENeIeHUH KOHCTAaHT M KO3 (UIMEHTOB.
[IpoTOYHBII peakTop HIeaqTbHOrO BBITECHEHHS M €ro MOJeNIb NMPUMEHUTENIBHO K 0OpaTHOI
3amave. MHrerpanpHbpli U nuddepeHnmanbHbii peakTopbl. L{UpKyIsSLHOHHBIE YCTaHOBKH.
CpaBHuTENbHAS XapaKTEPUCTUKA IPOTOYHBIX U HUPKYJISILUOHHBIX PEAKTOPOB.

Mogayas 3. JlabopaTopHbie paboThl. MeTOIbI aHANMM3a U KOHTPOJIS MPOIIECCOB B TEXHOJIOTHH
HEOPraHMYECKUX BELIECTB: MUKPOCKOITMYECKUH METO/, XpoMmarorpadus, HU3KOTeMIlepaTypHas
ajzcopOuus a30Ta, TEPMUUYECKUIN aHAIIU3.



4. O0beM y4eOHOH JUCHUIJIMHBI

Bunpl yueOHoI paboThI B 3au. en. B akan. yacax
O0masi TpPya0eMKOCTh JUCHMILUIMHBI 10 3 288
Y4eOHOMY IJIAHY

AyIMTOpHBIE 3aAHATHS: 4 144
Jlextuu (JIek) 0,5 18
JlabopaTopHsbie paboTsl (JI1ab.) 3 108
[Ipaktrueckue 3ausatus (I113) 0,5 18
CamocrositesbHas padora (CP) 4 144
Bup xouTpoJisi: 3xk3ameH - 3a0
Bunel yue6HoI paboTh B 3au. en. B actpon. gacax
O0masi TPyaoeMKOCTh JUCHMILUIMHBI 0 8 216
Y4eOHOMY IIAHY

AyIMTOpHBIE 3aHATHS: 4 144
Jlexumnu (Jlek) 0,5 13,5
JlabopaTopHsbie paboTsl (JIab.) 3 81
[Ipaktuueckue 3ansatus (I13) 0,5 13,5
CamocrositesbHas padora (CP) 4 144
Buj koHTpOJISA: IK3aMeH - 3a0

AHHOTAIUA
padGouyeii mporpaMMbl JUCHUTLIAHBI
«Metoanl uccaenopanus B THB» (B1.B.J1B.03.02)

1. Heab AMCUMIUIMHBI: TPUOOPETEHHE OOYYAIONIUMUCA 3HAHUW METOJOB HCCIEAOBAHUS
MPOLIECCOB XUMUYECKOW TEXHOJIOTMU HEOPTaHUYECKUX BEILIECTB.

2. B pesyabTare M3y4YeHUsl JTUCHHUILVIMHBI 00y4alommiics Mo mporpamMMe 0akajgaBpHarTa
JOJIZKEH::

Obnadamye cleayomUMU TPopecCHOHATBHBIMA KOMIIETEHIUSMMU:

— TOTOBHOCTBIO CHCTEMaTU3MpoBaThb M 0000maTh WH(GOPMALMIO 10 HCHOJB30BAaHUIO H
dopmuposanuto pecypco npennpustus (ITK-16);

— TOTOBHOCTBIO HCIIOJB30BaTh 3HAHME CBOWCTB XHMHUYECKUX DJIEMEHTOB, COEAMHEHUH H
MaTepualioB Ha UX OCHOBE JJIsl pelIeHus 3a1a4 npodeccuonansHol nesirenproctH (I[1K-18);

— F'OTOBHOCTBIO U3y4aTh HayYHO-TEXHUYECKYI0 MH(OPMAIMIO, OTEYECTBEHHBIN U 3apyOeKHbIN
OmbIT 10 TemMatuke uccienoBanus (ITK-20)

3name:

- OCHOBHBIC KOHCTPYKIIMOHHBIC MaTepHalIbl, JIA0OpATOPHOE O00OpYIOBAaHUE ISl U3MEPEHUS U
KOHTPOJISI IaBIICHUS, TEMIIEPATYPhI, CKOPOCTH T'a30BbIX MOTOKOB;

- METOJIbI CO3JIaHUS HU3KHUX M BBICOKUX JIABJICHHUHA U TEMIIEPATYP;

- OCHOBHBIC TMPUHIUIBI UCCIECIOBAHMS PABHOBECUN B T€TEPOTCHHBIX CHCTEMaX M KWHETHKH
TOTIOXUMHUYECKHX U TeTEPOTCHHO-KATATUTUICCKUX MPOIIECCOB;

- MeTojbl (PU3UKO-XMMHUYECKOTO aHaiu3a, MpUMEHsIeMble [Js aHalu3a pe3yiIbTaToB
IKCIIEPUMEHTA.



Ymemn:

- OCYIIECTBJIITH BHIOOP KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB U MOHTAXK JJaOOPATOPHON yCTaHOBKH;

- MPOBOJUTH HICHTU(DHUKAIINIO BEIIECTB C MTOMOIIBI0 METOI0B (PM3UKO-XUMHYECKOTO aHAIIN3a,

- MPOBOAMUTH YKCIIEPUMEHTHI 110 33/IaHHBIM METOMKAM;

- AaHAJIU3UPOBATH PE3YyIbTAThl SKCIIEPUMEHTOB;

Brnaoems.:

- METOJIaMHU T€OPETUYECKOI0 U IKCHEPUMEHTAIBHOTO MCCIIEIOBAHUS PAaBHOBECHUS U KUHETHUKU
MIPOM3BOJICTBA HEOPTaHUYECKUX BEIIECTB U MaTEPHAJIOB;

- METOJIaMU MaTEeMaTHYECKON 00pabOTKH pe3ysIbTaTOB SKCIIEPUMEHTA.

3. KpaTkoe coaep:kaHue TUCHUILIHHBI

Moayab 1. DKcriepuMeHTaIbHbIE UCCIICIOBAHUS B XUMUYECKON TEXHOJIOTMU. MartemaTuyeckas
0o0paboTKa pe3yabTaTOB JKCIEpUMEHTa. KOHCTPYKIIMOHHBIE MaTepuaibl, NPUMCHSICMEBIC B
naboparopun. [IpubGopbl mJIs W3MEpPEeHUsS U KOHTPOJISI CKOPOCTH Ta30BOTO ITOTOKA,
TeMmIeparypbl U nAaBiieHus. [IpUHIUNBI U3y4eHHUs paBHOBECHUS B TE€TEPOrE€HHBIX CHUCTEMaXx:
CTaTUYCCKUN, AWMHAMUYCCKHMU. THIBI cucTeM, TIapamMeTpbl M HMHTEPBAl WX H3MEHCHHS.
OcHoBHbIE METOBI (PU3UKO-XMMHUUECKOI0 aHAJIN3A.

Moayas 2. HccrnenoBaHue KUHETHKM TOMOXMMHUYECKUX M KaTAIUTUYECKUX peaKkluil B
CHUCTEMax Tra3 - KaTaJIu3aTop W KHUIKOCTh - KaTaau3aTrop; OOIIue MPUHIIUIIBI, TUMUTUPYIOIINE
cTagui. MHOTOKOMIIOHCHTHBIE CHCTEMbI, IPUHIUIBL "UCKIIOYEHHS" KOMIIOHCHTOB IIpHU
OTIpeICIICHUU KOHCTAHT M K03 PHUIIMEHTOB.

Mopayasb 3. JIabopaTopHbie paboTel. MeToIbl aHau3a U KOHTPOJS MPOLECCOB B TEXHOJIOTHU
HEOPraHUYECKHUX BEIIECTB: MUKPOCKOIIMYECKUN METOJ, XpomaTorpadusi, HI3KOTeMIIepaTypHast
azcopOIus a30Ta, TEPMUUCCKUIN aHAIH3.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bunel yue6HoI paboTh B 3au. en. B akan. gacax
O0masi TPyI0eMKOCTh JIMCHUILUIMHBI TI0 8 288
Y4eOHOMY IIAHY

AyAUTOpPHBIE 3aHATHS: 4 144
Jlexumu (Jlek) 0,5 18
JIaGoparophsbie paboTsl (J1ab.) 3 108
[Tpaktuueckue 3ansatus (I113) 0,5 18
CamocrositesbHas padora (CP) 4 144
Buj koHTpOJIS: IK3aMeH - 3a0
Bunsl yueOHol paboThI B 3au. en. B actpon. gacax
O0masi TPya0eMKOCTh JMCHMILUIMHBI [0 3 216
yueOHOMY IJIaHy

AyIMTOPHBIC 3aHATHS: 4 108
Jlexuuu (JIek) 0,5 13,5
JIaGoparopusie pabotsl (J1ab.) 3 81
[Tpaktryeckue 3ansatus (I13) 0,5 13,5
CamocrositesbHas padora (CP) 4 108
Buj koHTpOJIS: IK3aMeH - 3a0




AHHOTAIUA
K Y4eOHOoii mporpamMMe QU CHUITHHBI
«OcHoBbBI MeHeTkMenTa 1 MapkeTunra» (b1.B.JIB. 04.01)

1. Heap JMCUMIVIMHBI —  T[IOJIy4€HHE CHCTEMbl 3HAaHUW O  3aKOHOMEPHOCTAX
(YHKITMOHUPOBAHMSI PEANPUATUN B CUCTEME HAITMOHALHOW SKOHOMHUKH, MPEACTABICHUN B
o0jacTd MeEHEIKMEHTa M MapKeTHHra, BKJIIOYas METOJIOJIOTMYECKHEe OCHOBBI U
3aKOHOMEPHOCTH, (YHKIIMH, METOMbI, OPTaHW3AIMOHHBIE CTPYKTYPHI, OPraHU3aILUIO
MIPOLIECCOB, TEXHUKY M TEXHOJOTHI0 MEHEI)XKMEHTa U MAapKETUHIa B YCJIOBUSX PHIHOYHOU
HSKOHOMHKH; 3aJI0’)KEHHE OCHOB NMPO()EeCCHOHAIBHON ACATEIbHOCTH OaKaJIaBpOB.

2. B pe3yabTaTe M3y4YeHUs TMCUHMILUIMHBI 00y4aloOUIMiics MO MporpamMMe OakajaBpuUara
JMOJIKEH:

Obnadams cnenyromumu obmmenpodeccuonanbabiMu (OITK) u nmpodeccrnonansupivMu (11K)

KOMIICTCHITHSIMHU:

— TMOHUMAaTh CYIIHOCTh W 3HAUY€HHE HHPOpPMAIMK B PA3BUTHH COBPEMEHHOTO
MH(GOPMaIIMOHHOTO O0IIeCTBa, CO3HABATh OMACHOCTh U YIPO3bl, BOZHUKAIOIIUNA B 3TOM
nporiecce, co0I0IaTh OCHOBHBIE TPpeOOBaHUS MH(MOPMAIIMOHHON 0€301acHOCTH, B TOM
YHCIIe 3alUThI TOCYAapcTBeHHOM TaiiHbl (OITK-4);

— HCIOJNIB30BaTh HOPMATHBHBIE JOKYMEHTBI [0 Ka4yeCTBY, CTaHJApPTU3alMU U
cepruUKaK MPOIYKTOB W WX HU3JIEIHHA, DJIEMEHThI SKOHOMHYECKOTO aHaau3a B
npaktudyeckoit nestensHocTH (ITK-3);

— CIOCOOHOCTBHIO  aHAIM3UPOBATh  TEXHWYECKYIO  JIOKYMCHTAIMIO,  TOJ0MPATh
000py/IoBaHUE, TOTOBHUTH 3asBKU Ha MpHOOpeTeHne u peMoHT obopynoBanus (I1K-9);

— TOTOBHOCTh M3y4YaThb HAay4YHO-TEXHHYECKYIO HH(OpPMAIMIO, OTEUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTHke ucciaenoBanus (ITK-20).

— TPUHIUIBI COCTABIIEHUS TEXHUYECKOW NOKyMeHTanuu (TpadukoB pabOT, MHCTPYKIIUM,
IJTAHOB, CMET, 3asIBOK Ha MaTepUasbl U 000pyI0BaHUE) U IP.;
— TEOpEeTHYECKHe OCHOBBI M METOJIbI BEIPAOOTKH IIEJIel M CTpaTernn Ou3Heca;
— MPUHIUIBI TOATOTOBKA JOKYMEHTAITMH JIUIS CO3JIAaHUSI CUCTEMBl MEHEDKMEHTA KaueCcTBa
MPEIPHUITHS,
— METOJIBI ¥ TEXHOJIOTUY MPUHATHUS U PEATH3AINH YIIPABICHICCKUX PEIICHUH.
Ymems:
- COCTaBIIATH 3asiBKM Ha 00OPYyI0BaHHE,
- pa3pabaThIBaTh TEXHUYECKYIO TOKYMEHTAIHUIO;
- TMPUHUMATH YIpPaBIECHUYECKHE PEIICHUS U OPraHU30BBIBATh UX BHITIOTHEHHE;
- coOupaTh, 00pabaThIBaTh U UCIIOIB30BATH YIIPABICHUYECKYIO HH(OPMAIIHIO;
- paboTarh C ympaBIEHYECKOW [TOKyMEHTAallMed, MOJIb30BaThCsi 3aKOHAM, HOpMaMu U
MpaBWJIAMHU aJIMHHHCTPATHBHOM JESITEILHOCTH;
- pacmpenensatb 00S3aHHOCTH M OTBETCTBEHHOCTS;
- WCTOJB30BaTh METOJIBI MOTHBAITUH ITEPCOHATIA;
- KOHTPOJHUPOBATh U PETYIHPOBATH UCIIOJHEHUE TUIAHOB.
Braoems:
- HaBBIKaMU MPUMEHEHHUS ONTHUMAIBHBIX TOIXO0B JUIS TUATHOCTHKHU M aHaJIN3a PHIHKA;
- METOAaMH PYKOBOJCTBA NMEPCOHAIOM;
- HHCTpyMeHTamH 3(pPEeKTUBHOTO YIpPaBIEHUS TPEITPUITHEM.
3. KpaTkoe conep:kaHue JUCHUTLINHBI
Mopayas 1. OcHOBBI ynpaBJieHHsl PeANPUATHEM
1.1 Beeoenue. Ilpeomem, memoo u cooepiyicanue oucuuniunvl «OcHO8bL
Meneoxycmenma u mapkemunzay. Teopusi ynpapieHHs: YIpPaBICHHUE KaK MOTPEOHOCTh U KaK
dakTop ycmexa esTeIbHOCTH, CYIIHOCTh M COJEpKAaHWE YIPABICHHS, MECTO TEOPHH



yIIpaBJICHUS] B CHUCTEME COBPEMEHHBIX 3HAHUH, crienu(uKa ynpaBIeHUYECKON NeATeNbHOCTH,
COBpEeMEHHBbIe MpoOJemMbl ympaBiieHus. ['€eHe3uC Teopuu YIpaBieHUs: YIpaBICHUYECKUE
PEBOJIIOLIMY, BOZHUKHOBEHUE HAYYHOW TEOPUU YIIPABJICHUS, UCTOKH M TEHIAEHIMHU Pa3BUTHUS
POCCHUICKOTO yIpaBieHHUs. 3aKOHOMEPHOCTH U TPUHIUIBI YIpaBiICHUs: CYObEKTUBHBIE M
00BEKTUBHBIE (DAKTOPHI B yIIPABICHHUH.

1.2 Cucmema ynpaenenusa npeonpusmuem u ee cmpykmypa. Quenka
appexmuenocmu ynpagnenus. Cucrema yOpaBlICHUS: IOHATHE CHUCTEMbI YIpPaBIEHUS,
pacnpezenenue (pyHKIUU, TOTHOMOYMNA M OTBETCTBEHHOCTH, MPUHIUIBI IIOCTPOCHUS CUCTEM
ynpaieHus. LlenTpanuszanus u AeleHTpain3alys yIpaBleHus, JeJIErMpOBaHUE OJHOMOYHM
B Ipoiieccax ympanieHus. OpraHuszallioHHasi CTpyKTypa U ee BuAbl. OCHOBHbBIC TMOHSTHS
s dexTuBHOCTH yrpaBnenus. [lokazarenu 3pPpeKTUBHOCTH yrIpaBIeHUS.

Monayab 2. OcHOBBI MeHEIKMEHTA

2.1 Ilenu ¢ cucmeme ynpagnenusn. Paspabomka cmpamezuii u ni1anoe op2anu3ayuu.
lenn w wnenemnojaraHve B YOpPaBICHUU: POJIb ILIEM B OPraHU3alMHd U OCYIIECTBICHHUH
IIPOLIECCOB YIPAaBJICHUS, Kilaccu(ukanus Iened, MOCTPOEHUE JiepeBa LieJiel; couyeTaHHue
pazHooOpasus ueneil u GyHKIUNH MEHEPKMEHTa; CHCTeMa YIPABJICHUA MO LENsM; CTpaTerus u
TakTuKa ynpasieHus. CylHOCTb, IPUHIMITBI U METOABI TuIaHupoBanus. [Ipomecc BeIpabOTKH
cTpateruu. @opMbl TEKYIIETO MIIAHUPOBAHUS.

2.2 Texnonozusa pazpabomku u npunamus ynpaenenueckux peuienuii. Pazpabotka
yIPaBICHUYECKUX PpEIICHWH: TOHATHE M KIacCHU(PHUKAIUs YIOPaBIECHYECKUX pPELICHHH,
OCHOBOIIOJIArarolue 3JIEMEHTbl JEATEIbHOCTH, YCIOBUS U KPUTEPUU NPUHATUS PELICHUH,
MPOLIECC M MOJETH MPUHATUS YIPABICHYECKUX PEIICHUN, peanus3alus YHIpaBlIeHYECKUX
peuieHui.

2.3 Bnacmo ¢ cucmeme ynpagieHus. a1uoepcmeo u cmuip ynpaenenus. OTHOLIEHUS
BJIACTM B CHUCTEME YIPABJIEHUS: IOHATUE W THUIIOJOTUS BIACTU; BJACTH U ABTOPUTET
MEHe/Kepa; MpHU3HAKU, (PAKTOpPhl M MPOSBICHUS HEYNPABISIEMOCTH; UCTOYHUKU BIIACTH B
YIOpaBJIE€HUU OpraHU3alueil; NapTHEPCTBO B IpolLieccaXx MEHEKMEHTA. JIMaepcTBo U CTUIIb
yIIpaBJIeHUs: Mporecchl (OPMUPOBAHUS U OCHOBHBIE COCTABIISIOIME JTUAEPCTBA, (popMabHbIe
n HeopMmalibHble (DAKTOPBI JUAEPCTBA, MPOSBIECHUE JUAEPCTBA B CTUJIE YINpaBJICHMUS,
TEHJCHIIUS Pa3BUTHUS CTHIIS YIIPABICHHUSI.

2.4 Momueayuonnule 0CHo8bl ynpagienus u KoH@auxkmol. MoTuBaLys 1€TEIbHOCTH
B YIPaBICHUU: MOTHUBBI JIEATEIHHOCTH YEJIOBEKA U UX POJIb B YIIPABICHUU, OCHOBHBIE TTOHSTHS
U JIOTHMKA Tpollecca MOTUBALUH, (akTopbl (OPMHUpPOBAHHS MOTHUBOB TPYJa; MCIOJIb30BaHHUE
MOTHBAIIMH B MPaKTHKE MEHEIHKMEHTa; (PakTopsl 3PPEeKTUBHOCTH MOTHUBAIMHU; COBPEMEHHBIE
KOHIICTIIIMY MOTHBAIMK. [ pymmoBas AMHaMUKa U KOH(MIUKTHI: POJb TPYIIBI B MOBEACHHN H
NesITeIbHOCTH YelloBeKa, (POpMUPOBAHME TPYII, B3aUMOJICHCTBUS B TPYIIIE U B OpraHU3aIUM;
BO3HHUKHOBEHHE, NPOSBICHHUE M PAa3HOBUIHOCTH KOH(MIUKTOB, BIMSHHE KOH(MIMKTOB Ha
yIpaBJeHHE.

Mopayasb 3. OcHOBBI MapKeTHHIA.

3.1 Mapkemunz Kak cucmema ynpaeieHus, pezyiupoGanusi U U3YYeHUs DPbIHKA.
[lonsiTe MapKeTHHIa, TMPOUCXOXKIEHHE U CYHIHOCTh MAapKeTHHra, LeId MAapKeTUHTa.
OcHOBHBIE TPU3HAKK MAPKETUHTOBOTO CTWJIA yrpaBieHus. KOHIENIMU MapKeTHUHTA.
OcCHOBHBIE BU/IbI MapKEeTUHTa. MapKkeTUHTOBAas cpena.

3.2 Komnnexkc mapkemunza. OcHogenbvle MapKemunzo6vle UHCHPYMEHNbL.
CopepxaHve ¥ TpolecC yIpaBieHUs MapKeTHHroM. OCHOBHbIE (PYHKIMHM MapKETUHTA.
ToBapHasi, 1eHOBas, CcOBITOBaS W KOMMYHHKAIIMOHHAs TOMUTUKUA (upmbl. ToBapHBIE
cTpateruu. Pa3paboTka HOBBIX TOBApOB.



4.  OO0beM yueOHOM TMCUMILUINHBI:

. B B akanem.
Bunpl paboueii paboTh 3aUETHBIX
eIMHUIIAX Hacax
OO0mas TPy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3 108
Konrakrnasi pa6ora (KP): 1 32
Jlextuu (JIek) 0,45 16
[Tpaxtrueckue 3ansatus (I13) 0,45 16
Jlaboparopusie 3ansaTus (J1ad) - -
CamocrositesbHas padora (CP): 2,1 76
[ToaroroBka K KOHTPOJIBHBIM 3aHATHS /9K3aMECHY 2,1 76
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4yer
B
Bunbl paboueit paboThl 3a4eTHBIX | B actpoHOM. yacax
CIMHULIAX

O0mas TPyAOEMKOCTh JUCHMUILIMHBI 10 y4eOHOMY 3 81
TUIAHY
Konrakrnasi padora (KP): 1 27
Jlexuunu (Jlek) 0,45 12,15
[Ipaktuueckue 3ansatus (113) 0,45 12,15
JlaGopaTopHsbie 3ansTust (J1ad) - -
CamocrositesbHas padora (CP): 2,1 56,7
[ToaroroBka K KOHTPOJIBHBIM 3aHSTHS /9K3aMEHY 2,1 56,7

Bu koHTpoOJIsI: 3a4eT / IK3aMeH 3a4yer

AHHOTAIUA
padoueii mporpaMMbl JUCUUILJIMHBI
«OCHOBBI TEXHMYECKOT'0 PeryJupoOBaHUsA
U ynpasJjenne kadecrsom» (51.B.J1B.04.02)

1. [eab AMCHMTIMHBI — HAYYUTH CTYJACHTOB MPUMEHSATh KOHTPOJIBHO-HU3MEPUTEIBHYIO U

UCTIBITATEIbHYI0 TEXHHMKY, METOJaM U CpEACTBAM TEXHMYECKOI'O PErylIMpOBaHUs, METOJaM
KOHTPOJISI KayecTBa BBIMMYCKa€MOM NPOAYKIIMHM, COBPEMEHHBIM CHUCTEMaM YIIpaBJICHUS
KayeCTBOM.

2. B pesyabrare M3ydYeHHsl JMCHMILIMHBI O0y4yalumuiics N0 mNporpaMmme
0akajlaBpUAaTa J0JIKEH !

Obnadams CIeyOUUMA KOMIIETCHITUSIMU:

— TMOHMMAaTh CYIIHOCTb M 3HaueHHWE UWHPOPMALUU B PA3BUTUU COBPEMEHHOTO
UH(POPMALIMOHHOTO O0IIEeCTBA, CO3HABATh OMACHOCTh M YIPO3bl, BO3HUKAIOIIUN B 3TOM
mporiecce, co0JI01aTh OCHOBHBIE TpeOoBaHU WH(DOPMAITMOHHON 0€30MacHOCTH, B TOM
YHCIIe 3alUTHI TocyaapcTBeHHOH TaitHbl (OI1K-4);

— MHCIMOJNb30BaTh HOPMATUBHbIE JOKYMEHThl 10 KayecTBY, CTaHAApTH3alUUu U
CepTUPUKAIMHU TPOAYKTOB M HX H3JEIUN, IJIEMEHTHl SKOHOMUYECKOIO aHalu3a B
npaktudeckoit pestensHocTH (ITK-3);

— CHOCOOHOCTBIO  aHAIM3UPOBAaTh  TEXHUYECKYIO  JIOKYMEHTallMlo,  MOJ0UpaTh
000py/ioBaHUE, TOTOBHUTH 3asBKU Ha IpHOOpeTeHne u peMoHT obopynoBanus (I1K-9);

— TOTOBHOCTh M3y4yaThb HAay4YHO-TEXHHYECKYIO HH(OpMAIMIO, OTEUYECTBEHHBIH U
3apyOeXHBIN OMBIT o TeMaTrke ucciaenopanus (I1K-20).

3namu:




- 3aKOHOJATEJIbHbIE M HOPMATUBHO MPaBOBbIE aKTbl, METOJUYECKHE MaTepHalbl IO
TEXHUYECKOMY PETyJIUPOBAHUIO;

- TEPCIEeKTHBBI TEXHUYECKOTO PA3BUTHS U OCOOCHHOCTH JEATEIHHOCTH OPTaHU3AIIHA,
KOMIICTCHTHBIX Ha 3aKOHOJIaTEJIbHO-TIPABOBOM OCHOBE B O0JaCTH TEXHHYECKOTO
peryaupoBaHusi;

- OCHOBBI TEXHUYECKOTO PETYJIUPOBAHMS.

Ymemn:

- TMPUMEHITh METOIbl W TPHUHIUIIBI CTAaHIAPTH3ALUHM TpPH pa3pabOTKe CTaHIAPTOB M
JIPYTrUX HOPMATUBHBIX JIOKYMEHTOB;

- TMPOBOAWTH TOJATBEPKICHHE COOTBETCTBUS NPOIYKIIMH, TPOIECCOB M  YCIYT
MIPEIbSABISEMBIM TPEOOBAHUSM;

- MPUMEHSTH METOJIBI KOHTPOJIS M YIIPaBJIEHUS Ka4eCTBOM;

- aHAIM3UPOBATH JAHHBIE O KAYECTBE MPOIYKIIUU U ONPEEISITh IPUIUHEI OpaKa;

- HCIMOJB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHUH ISl TUTAHUPOBAHUS U MIPOBECHUS PadoT 1Mo
TEXHUYECKOMY PEryJIUPOBAHUIO.

Brnaoemw.:

-  HaBBIKAMU UCIIOJIb30BAHUS OCHOBHBIX HHCTPYMEHTOB YIIPABJICHUS KaueCTBOM;

- HaBblKaMu OGOpPMJICHHS PE3yJbTAaTOB HCIBITAHUNW U TMPUHATUS COOTBETCTBYIOIIMX
peueHui;

- HaBbIKaMU 0()OpPMIIEHUSI HOPMATUBHO-TEXHUYECKON JOKYMEHTAIINH.

3.Kparkoe conepxaHue TUCHUIIAHBI

Mooy 1.

1.1 Beegenne. 3akon P® «O TexHMYeCKOM peryJupOBaHUN.

Mephbl TEXHUYECKOT'O PETYJIMPOBAHUS, OCHOBAHHBIE HA 3aKOHO/IaTENILCTBE 00 OTBETCTBEHHOCTH
3a KayecTBO M 0OE€30MIaCHOCTb IIOCTaBIsEMOW MNpoayKuuu («3akoH O 3aluTe IpaB
nmoTpeouTenei).

1.2 HeoTBpaTHMOCTb OTBETCTBEHHOCTHM H3IOTOBHTEISI M OPraHM3alMM B LeNH
«U3rOTOBHTE/Ib- IPOJABel- HOTPeOUTeNb).

HenobpokauectBenHnass — mpoxaykuus.  VckaxkeHHas — uHpopmanus O  (DaKTHYECKHX
xapakTepucTukax nponykuuu. @DanscupunupoBanHas — npoAykuus. OTBETCTBEHHOCTb
IIPOJaBLa U U3TOTOBUTEIIS.

1.3 Jloka3arejbCTBO 100POKAYECTBEHHOCTH pPeaju3yeMoOil MPOAYKUHMH H3rOTOBUTEJEM.
CBs3b MeK1y HAINYMEM JAe(eKTa U BeTHYNHON yiepoa.

KauecTBeHHast nmponyKuus-ycaoBUe BbDKUBAHUS (UPM B KOHKYPEHTHOI Oopb0e.

1.4. TexHuuyeckoe PperyJupoBaHHe, OCYLIECTBJISeMOE TOCYyAapcTBOM B 00JacTH
0e3omacHOCTH NPOAYKTOB. TexHnueckue perjiaMeHThl H OLIeHKA COOTBETCTBHS.

Bunel Ttexnuueckux perinameHToB. ConepikaHuE TEXHUYECKMX periaMeHToB. [IpaBuia
MTOCTPOEHHSI.

1.5. ®opMBI TEXHHYECKOT0 PeryJupoBaHu.

[TonTBepkeHne COOTBETCTBUS, TOCYAAPCTBEHHBIN KOHTPOIb, HAZ30P.

1.6. AkkpenuTanus Kak (opMa rocy1apcTBeHHOr0 TEXHHYECKOr0 peryJupoBaHus.

lenn ¥ NOpUHUOUOB aKKpeAUTAUUMU. AKKpeauTaluss OpraHoB M0 cepTUUKAlNU U
UCTBITAaTEeNbHBIX J1a0opaTtopuii. CepTH(QUKAIMOHHbIE UCHBITAHUA TPU  aKKpeIUTallUu.
3apyOexHast akKpeIUTaIHsI.

1.7. Mepsbl, npeanycMaTpuBalIMe HCIOJb30BAHHE [100pPOBOJIBHBIX CTAaHAAPTOB M
A00POBOJIbHOM cepTH(HUKALMH.

KauectBo. BHeapenue cucrem kadectBa. O0yueHre u MHGOpMUPOBAHHE OTPEOUTETEH.

1.8. IlpuHuunbI M GOpMBI NOATBEPKIAEHUS COOTBETCTBH. CXeMbl.

Monyisb 2

2.1 Meroanueckue OCHOBBI YIIPABICHUS KAYECTBOM.



Cramuu >KM3HEHHOTO I1MKJIA TNPOAYKIUMU. MeToapl OIEHKM KauyecTBa MPOJIYKLHH.
CrangapTuzanus B YIOpaBICHUM KayecTBOM - MexayHapoaHbsle cranmaptel cepun 9000.
3apyOeKHbIM U OTEUECTBEHHBIN OIBIT YIIPaBICHUS KAaU€CTBOM.

Konnenmus «Bceobiiero ynpaBieHHst KaUeCTBOM.

Mertposoruueckoe o0ecrieyeHre Ka4ecTBa MpOTyKIIH.

2.2JIuueH3upoBaHue. AKKpeauTanms.

3aKoH 0 JINLEH3UPOBAHUH.

2.3 Ceprudukanus Kaxk npoueaypa moaATBepxaeHnusi COOTBETCTBHUS.

2.4 llpyuHuunsl 1 GopMbI NOATBEPAKIEHHUS COOTBETCTBHS.

2.5 Cxembl cepTudUKANUN U JeKJIAPUPOBAHMS.

Omnwucanue cxem aexnapupoBanus (11-71) u cepTUHHUKAIHH.

2.6 /1o0poBoJIbHOE MOATBEP:KIEHHE COOTBETCTBUS. JKCIOPTHPYEMAasi U UMIIOPTHPYyeMast
NPOAYKIIUS, MOAJIeKAIIasi 003aTeJIbHOMY NOATBEPKIEHHI0 COOTBETCTBUS.

VYcnoBus BBO3a Ha TeppuTtopuio Poccuu mpoaykuuu, ToJUIekalieil  o0si3aTenbHOMY
MIOATBEPKICHUIO COOTBETCTBHSI.

4.00beM yueOHOH TUCUMILUIUHBI:

B 3aueTHBIX B akanem.

BI/IIII)I yqe6H0171 pa6OTBI eIMHNIaX gyacax
O01mas TpyA0eMKOCTh JUCHUILIHHBI N0 Y4e0HOMY IJIAHY 2,0 72
AyIMTOpHBIE 3aHATHS: 0,88 32
Jlexumn (Jlek) 0,44 16
JlaGopaTtopHbie padoTsI (J1ab) - -
ITpakTnueckue 3anstus (113) 0,44 16
CamocrositesbHasi padora (CP): 1,12 40
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,30 10
Jlpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 0,82 30
Bua kouTpoJf: 3auer - 3ager

B 3agernbIX B actpos.

Bunel yue6HOM paboThI eANHULAX yacax
O01as TPyA0€eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 54
AyAUTOpPHBIE 3aHATHS: 0,88 23,76
Jlexmm (Jlek) 0,44 11,88
JlabopaTtopHsie padoTsl (J1ab) - -
[Tpaktuueckue 3anstus (I13) 0,44 11,88
CamocrositesbHas padora (CP): 1,12 30,24
[TonroroBka K KOHTPOJIBHBIM paboTaM 0,30 8,1
Jlpyrue Bubpl caMOCTOSTENBHON pabOThI 0,82 22,14
Bua koHTpoOJISi: 3a4er - 3auer

AHHOTAIUA
padoueii MporpaMmMbI TUCHUHTLTHHBI
«TexHosorust MuHepaJbHbIX yaoopenuii» (b1.B./[B.5.1)
1. Heab aucuunauHbl
—  pacmmmpeHue U yriyOlieHHe 3HAHWH B 00JaCTH (HU3UKO-XMMHYECKHX OCHOB TEXHOJIOTHH
OCHOBHBIX HEOPraHWYECKHX KHCIOTHBIX, COJICBBIX W YIOOPUTENBHBIX IPOIYKTOB
XUMUYECKOW TPOMBIIUICHHOCTH, a TaKXKe COIMYTCTBYIOIIMX IPOLECCOB: MOATOTOBKU
CBHIPbsi, 00€3BPEKUBAHKS U PEKYIIEPALIUH TIPOMBIIIIICHHBIX BHIOPOCOB,;



—  O3HaKOMJICHHS C UCTOYHMKAMHU MUHEPAIBHOTO ChIPbs, TEXHOJOTHUECKUMH TPeOOBaHUAMH,
MPEABSIBISIEMBIMU K HEMY U METOJAaMU MOATOTOBKA MHUHEPAIBHOI'O ChIPbs K XUMUYECKOU
nepepadboTKe;

—  U3ydeHHus (PU3HKO-XUMHUYECKUX OCHOB TEXHOJIOTUHU COJIEBBIX U IIEIOYHBIX MPOIYKTOB;

—  U3Y4YEHHS TUIOBBIX MPOLIECCOB U ONEpALlMii B TEXHOJIOTHU yI0OpEHUHl, cosell U 1eoyeil;

— O3HaKOMJIGHHS C METOJaMU YyTUIM3aluu U O00€3BPEKMBAHUS OCHOBHBIX OTXOJIOB
MIPOU3BOJICTBA;

—  B3aMMOCBSI3UM TEXHOJIOTUH MOJIYYEHHSI U CBOMCTB COJIEBBIX MPOAYKTOB;

—  TEXHHUKO-DKOHOMUYECKOW OIIEHKHU MPOU3BOJACTB.

2. B pesyabTare M3y4YeHUs TUCHHUILVIMHBI o0ydarommiics 1Mo mporpammMe 0akajlaBpHaTa

HOJIKEH:

Obaadoame CIENYIOMUMA KOMIICTCHIIUSIMU:

— CIIOCOOHOCTHIO TPUHUMATh KOHKPETHBIE TEXHUYECKUE pelIeHUs Mpu pa3padoTke
TEXHOJIOIMYECKHUX IIPOLIECCOB, BBIOMpAaTh TEXHUYECKUE CPEJICTBA U TEXHOJOTUU C
Y4ETOM DKOJOTUYECKUX TOCIeACTBHI ux npumenenus (ITK-4);

— CHOCOOHOCTBIO IJIAHUPOBATH U MPOBOAUTH (PU3NYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
IIPOBOAUTH OOpabOTKY HUX pe3yJbTaTOB M OLIEHMBAaTh IOTPELIHOCTH, BbIABUIATh
TUIOTE3bl W YCTAaHABIMBATH TIPAHULIBl KX [PUMEHEHHUs, NPUMEHSITh METO/bI
MaTEeMaTHYECKOI0 aHAJIN3a U MOJAEIMPOBAHNUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOIO
uccnenoanus (ITK-17);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUE CBOICTB XMMHYECKHX 3JIEMEHTOB, COCUHEHUH U
MaTepHUaJIOB Ha UX OCHOBE JUIS pelIeHHs 3a1a4 podeccronanpHon nestensaocta (ITK-
18);

— TOTOBHOCTBIO H3ydaTh HAyYHO-TEXHHYECKYI0 HWH(POPMANNIO, OTEYECTBEHHBIH W
3apyOeKHBIN ONBIT 10 Tematrke uccnenopanus (I1K-20).

3namu:

— TEXHOJIOTHIO M 00IIUe MPUHIMIBI OCYLIECTBICHNUS XUMUYECKUX MPOLIECCOB MOTyUEHUS
MUHEPAIBHBIX YIOOPEHU, Colel U 1Ie0Yei;

— pa3nuyHble CHOCOOBI peKyNepalud M YTHIM3alUM Ta30BbIX, XKUIKUX M TBEPABIX
OTXOJI0B POM3BOCTBA HEOPTraHMYECKOI O BEIIECTB.

Ymems:

— HCIIOJIB30BAaTh METOJbI MCCIIENOBAaHUSA U OINPENEICHUS MapaMeTPOB TEXHOJIOTMUYECKHUX
IIPOLIECCOB;  AHAIM3MPOBATH  B3aUMOCBSI3b  TEXHOJOIMUYECKHX  IIapaMETPOB €
3¢ (HEeKTUBHOCTBIO Ipollecca U Ka4eCTBOM MPOAYKIIMH; MPOBOAUTH SKCIIEPUMEHTHI 110
3aJJaHHBIM METOJINKAM;

—  AQHAJIM3UPOBATH MOJTYYEHHbIE PE3YNIbTATHI.

Braoemy:

— METO0JIaMU Ka4eCTBEHHOI'0 U KOJIMYECTBEHHOTO aHAIN3a HEOPraHNYECKUX BEIIECTB;

— METOJaMHU TEOPETUYECKOTO0 U IKCHEPHUMEHTAIbHOIO HCCIEA0BAaHUS TEXHOJIOTHUUYECKUX
MIPOLIECCOB MPOU3BOICTBA HEOPIAHUUYECKUX BEIIECTB U MaTepUAIOB;

— ONpENENICHUs NapaMeTPOB MAaTEMATHUYECKUX MOJENEH TEXHOJIOIMYECKHUX allaparoB IO
9KCIIEPUMEHTAJIbHBIM JaHHbIM;

— TOCTPOEHMS U ONTUMHU3AINH TEXHOJIOTHUYECKON CXEMBI;

— DKCEpPreTMYecKoro aHajn3a M TEXHOIKOHOMUYECKOW ONTHUMH3ALUU TEXHOJIOTMUECKUX
CXEM.

3.Kpartkoe cogep:xxanmue Kypca

Beenenne. TexHomoruss MHUHEpaldbHBIX YAOOpPEHUH B HKOHOMHUKE CTpaHbl. ChIpbeBbIe

UCTOYHHMKH, METOJbl IMOJrOTOBKH CHIpbS K XHMMHUYecKoil mnepepabotke. Kiaccudukarms

COJIEBBIX NPOAYKTOB, TpeOOBaHMA K HX KadyecTBY. THUIOBBIE MpPOIECCHl M OINEpaluyd B

TEXHOJIOTUM yJnoOpeHuil. Meroapl nepepaboTKu ChIpbs B yAoOpeHHss U coiu. PDusmko-

XUMHUYECKHE OCHOBBI IMOJIyUEHUs COJIE M3 PacTBOPOB: (pa30Bble PAaBHOBECHS U KHHETUKA



MMponeCcCOB B BOAHOCOJICBBIX CHCTCMaAX. HpOI/ISBOZ[CTBO COJICBBIX W MICJIOYHBIX ITPOAYKTOB
(kamuiiabiX, (ochaTHBIX, a30THBIX, CIOXHBIX YAOOPEHHH, COMbI, HEKOTOPBIX COJICH).
OcCHOBHEIE OTXOAbI IMPOU3BOACTB, MCTOABI HMX YTHUJIM3allUU H O6C3Bpe)KI/IBaHI/I$I. Texauko-

HKOHOMHYECKAs OIEHKA MPOU3BOCTB, TCHICHIIUN PAa3BUTHUS OTPACIIH.
4. O0beM y4eOHOH TUCHHILIMHBI

Bcero 6 cemecTp 7 cemecTp
Bunast yueOHoI paboThI B3ay. | Bakang. | B3au. | B akan. 33{ B akan.
el. yacax erl. yacax en ’ gacax
OO01mmast Tpy10eMKOCTh 5 180 3 108 5 79
JUCITUTUTUHBI
KonrakTHas padora — 15 54 1 36 05 18
ay/JMTOPHbIE 3aHSITHUS:
Jlexrum (J1) 0,83 30 0,83 30 - -
[Tpaktrueckue 3ansatus (I113) 0,17 6 0,17 6 0,5 18
CamocrosiTesibHas padoTa
(CP) 2,5 90 1 36 1,5 54
Bux wonrpous: ) 1 |9k3320| 1 | 2x3.36) | - 320
IK3aMeH/3a4eT ¢ OLeHKOM
Bceero 6 cemecTp 7 cemecTp
Bunel yue6HoI paboThl B 3au. | B actpoH. | B 3a4. | B acTpoH. 35{ aCTBOH
er. Jacax e. yacax o ' qagax '
OO0m1ast TpyA0€MKOCTh 5 135 3 81 9 754
JUCITATITUHBI
KonrakTHas padora — 15 40,5 1 27 05 135
ay/IMTOPHbIE 3aHATHUS:
Jlexmmm (J1) 0,83 22,41 0,83 22,41 - -
[Tpaktueckue 3anstus (I13) 0,17 4,59 0,17 4,59 0,5 13,5
CamocrosiTesibHas padoTa 25 67.5 1 27 15 40,5
(CP)
Bux ronrpoas: 3 1 |Dk3./320| 1 | 2k3.27) | - 320
IK3aMeH/3a4eT C OlleHKOM

AHHOTaIUA padoyeii MporpaMMbl U CHUTITHHBI
«Kpuorennnie Texnosorum» (b1.B./[B.5.2)

1.eab AUCHUNITUHBI
— mnpuoOpeTeHue 3HaHUM, YMEHMM W NPaKTUYECKUX HaBBIKOB B O0JIACTH XOJIOAMIIBLHOM
TEXHUKH U IOJyYEHUU HA OCHOBE KPHOTECHHBIX TEMIIEpaTyp HEOPTaHWYECKUX BEILECTB
CTYJEHTaMH, OOYYaIOLIUMUCS IO Pa3IMYHBIM HamNpaBiICHUSIM IMOATOTOBKH OakajaBpOB B
XUMHUKO-TEXHOJIOTHYECKHUX BYy3aX.
2. B pesyabrare u3y4deHusi AUCUMILIMHBI 00y4Yaloluiicd Mo mporpamMme 0akajiaBpuara
JAOJIKEH:
Obnadams CIeyONUMA KOMITETCHITHSIMU:
— CHOCOOHOCTBIO MPHUHUMATh KOHKPETHbIE TEXHHUYECKHE pEIIeHUs IpH pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEJACTBA M TEXHOJOTUU C
YUYETOM IKOJIOTHYECKUX mociecTBuil ux npumenenus (I1K-4);



— CIOCOOHOCTHIO TUTAHUPOBATH M MIPOBOAUTH (DU3MUYECKUE U XUMUUYECKUE IKCIIEPUMEHTHI,
MPOBOJIUTh OOPabOTKY HX pe3yJIbTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIIBUTATH
TUTNOTE3bl W yCTAHABIMBATh TPAHUIBI HMX MNPUMECHCHUS, MPUMEHITh METOIbI
MaTEeMaTHYECKOTO aHAIN3a U MOJICIIMPOBAHMSI, TCOPETUICCKOTO M IKCIIEPUMEHTAIBHOTO
uccnenoBanus (ITK-17);

— TOTOBHOCTBHIO KCIIOJIb30BaTh 3HAHUE CBOWCTB XMMHYECKHX 3JIEMEHTOB, COCIMHCHHN U
MaTepHaJIOB Ha UX OCHOBE VIS PEIICHHS 3aa4 ipodeccnonanbHoi aestenpHoct (I1K-
18);

— TOTOBHOCTBIO H3ydYaTh HAYYHO-TEXHHYECKYI0 WHQPOPMAINIO, OTCYCCTBEHHBIH W
3apyOeKHBIN OMBIT 110 TemaTuke uccaeaoBanus (ITK-20).

— 0o01acTy MPUMEHEHHS XOJIOIUIBHBIX U KPUOTCHHBIX YCTAHOBOK;

— METOJbI MOJIYYEHHUS] YMEPEHHOTO X0JIOJa;

— OCHOBHBIE (M3UKO-XUMHYECKUE CBOMCTBA TEIIIOHOCUTEICH;

— METO/IbI MOTYYEeHHsI TITYOOKOT0 X0JI0/1a;

— MHUHUMAJIbHYIO Pa00Ty OXJIAKICHUS, 0KIDKEHHUE Ta30B U Pa3/IeJICHUs Ta30BbIX CMECEH;

— OCHOBHBIE MPOIIECCHI TOHMKCHHS TEMITEPATYPhI B aIMA0ATHBIX YCIIOBHSIX;

— HENPEPHIBHOE OXJIAKICHUE U NMOHATHE HU3KOTEMIIEPATYPHOTO LIUKJIA;

— KJIACCUYECKHE UJICAIBHBIE U TEOPETUUECKHE HU3KOTEMIIEPATYPHBIE LIUKIIbI,

— KOHCTPYKIIMM OCHOBHBIX aIlllapaToOB XOJOJAWIBHON U KPUOTEHHON TEXHUKHU;

— KOHCTPYKIIMOHHBIE OCOOEHHOCTH BO3yXOPa3ACIUTEIbHBIX YCTAaHOBOK;

— METO/Ibl BBIJICJICHUS PEJIKUX T'a30B U3 aTMOCHEPHOT0 BO3AYXa,

— (pusmyeckure OCHOBHI MOJTYYEHHS BOJOPO/Ia U3 KOKCOBOTO rasa;

— Ha3HaYeHUE U 0OCOOEHHOCTU KPUOTECHHBIX BOJOPOIHBIX U T€JIHEBBIX YCTAHOBOK.

Ymemsy:

— TNPUMEHSTh MPUHIUIBI TEPMOJMHAMHUKN K aHAIU3Yy U pacueTy pabouux MPOIECCOB B
HHU3KOTEMIIEPATYPHBIX CUCTEMAX;

— OCTaBIIATH YHEPTETHUECKHUE U IHTPOMHUITHBIE OaTaHChl MAIlIMH, allllapaToB U yCTaHOBOK;

— pelmarb YpaBHEHHs OCHOBHBIX IIPOLECCOB  CONMPOBOXKAAIOIIMUXCS IOHMKEHUEM
TeMIepaTypsl JJIs1 HU3KOTEMIIEPATYPHBIX CUCTEM;

—  ONPEAEIISATH MapaMeTPbl COCTOSTHUS IO TEPMOJAMHAMUYECKUM JUarpaMMam;

— - paccyMTaTh U MPOEKTUPOBATH MACCO- U TETNIOOOMEHHBIE alapaThl;

—  BBIIOJHATH TEepPMOTa30IMHaMUYECKUIT u KOHCTPYKTUBHBIE pacueTsl
HU3KOTEMITEPATyPHBIX MaIIHH.
Brnaoemw.:
— OCHOBHBIMHU HaBbIKaMU pabOThl ¢ TEPMOJIMHAMUYECKUMU JUarpaMMaMH T'a30B THIA S —
T,1-1gP, T—P —1- X -Y a taxke MeTOAaMH pacyera BO3J1yXOpa3aeIuTEeIbHbBIX
YCTaHOBOK.

3. KpaTkoe cogep:kaHue JUCHHUIINHBI

Moayasb 1. Benenne. 3HaueHHe KPUOT€HHBIX MPOLECCOB Il TEXHOJIOTUU HEOPTaHUYECKUX
BeniecTB. OCHOBHBIE MPOJYKTHI KPHUOTE€HHBIX IPOLIECCOB Pa3[EeleHUs BO3AYyXa M KOKCOBOTO
raza u obmnactu ux npumeHenus. [lonydyenne ymepennoro xonozaa.llonsitue u knaccuduxanus
XOJOAMIBHBIX MamuH. Paboune BemecTBa XOJOJMIBHBIX MamuH. KoMmmpeccrnoHHbIe
XOJIOMIbHBIE MalIuHbl.  [[apo3KeKTopHbIE XOJOAWIbHBIE MalmUHBL. AOCOpOIUMOHHbBIE
XOJOAUIIbHBIE MalIuHblL. TepMOoJMHAMUYECKHEe OCHOBBI TIIyOOKOro oxiaxiaeHus. CBoiicTBa
peayibHbIX Tra3oB. MeToasl modydeHus riybokoro xosoaa. JlpoccenupoBaHue rasa.
AnnabaTtryeckoe pacIIMpeHue ra3a ¢ COBepIIeHueM BHEIIHEH paboThl.

Pacmmpenue rasa B anuabatHoi BuxpeBod Tpybe Panka —Xwmma. [Tponeccsl oxnaxaeHus,
OCHOBaHHBIE Ha UCIONB30BaHUU cBoWCTB He. LIuKibl riryOokoro oxiakaeHus

Moayabs 2. Ilpon3BoacTBO a3zoTa M KHCIOpPOJAa W3 BO3AyXa KPHOTEHHBIM METOIOM.
dusnyeckue CBOMCTBA BO3yXa. AJIbTEpHATUBHBIE METObI pa3lelieHus Bo3nyxa. PasnencHue



BO3[lyXa METOJOM TJIYyOOKOTO OXJIXACHUS W PEKTU(UKANMUU: TOATOTOBKAa BO3AyXa K
Pextudukanus
Bo3ayxa.Anmapatypa s peKTHU(HKAIUK BO3MyXa.YCTAaHOBKH KPHOTEHHOTO pa3JeICHUS

pa3eIIeHHUIO.

BO3/IyXa

MunumanbHas

pabora

pas3eieHus

BO3/TyXa.

Mopnyas 3. [Ipou3BoacTBO MHEPTHBIX ra3oB. [lomyuenue aprona,KpunToHa U KCEHOHA.

[Tonyuenune HeonorenueBod cMmecu. [Ipom3BonCcTBO BOgOpoAa M a30TOBOJOPOJHON CMECH
KPUOTEHHBIM pa3/ieJIeHueM KOKCOBOTO rasza
Monayab 4. Kprorennsie BOJIOpO/IHbIE U T'eieBble ycTaHOBKU. Bomopoa.CBoiicTBa Boopo/Ia.
OxumxeHue Bo10po/ia METOAOM JIpocCceNupoBaHus. BogopoaHbie 0XKIKUTENH.
Hpyrue Tumnsl BOAOPOAHBIX KPUOTEHHBIX cucTeM. [ 'enuit. CBoiicTBa renus. OxXmKeHue reiaus

I'enueBbie pedpuxepaTopbl

4. O0beM y4eOHOH TUCIHIIMHBI

Bceero 6 cemecTp 7 cemecTp
Bunst yueOHOI paboThI B3au. | Bakan. | B3au. | Baxan. %i B akan.
el gacax el Jacax en ’ qacax
OO01mast Tpy10eMKOCTh 5 180 3 108 5 79
JUCIUILTAHBI
KonrakTHas padora — 15 54 1 36 0.5 18
ayIUTOPHBbIE 3aHATHA:
Jlexumnm (JI) 0,83 30 0,83 30 - -
[Ipaktrueckue 3ansatus (I113) 0,17 6 0,17 6 0,5 18
CamocrosiTesibHas padoTa
(CP) 2,5 90 1 36 1,5 54
Bux konrpos: 5 1 |2ks/3a0| 1 | Dk3.36) | - 320
JK3aMeH/3a4eT ¢ OLeHKOM
Bcero 6 cemecTp 7 cemecTp
Bunel yue6HoI paboTh B 3au. | B actpon. | B 3a4. | B acTpo=. B B
3a4. | acTpoH.
el. qacax el qgacax
el gacax
OO6m1ast Tpy10€MKOCTh 5 135 3 81 9 754
JUCIUTLTAHBI
KonrakTHas padora — 15 40,5 1 27 05 135
ay/INTOPHbIE 3aHATHS:
Jlextuu (J1) 0,83 22,41 0,83 22,41 - -
[Ipaktuueckue 3ansatus (I113) 0,17 4,59 0,17 4,59 0,5 13,5
CamocrosiTesbHasi padora 25 67.5 1 27 15 40,5
(CP)
Bux wonrpous: ) 1 | 9k3320 | 1 | 2ks.27) | - 320
IK3aMeH/3a4eT ¢ OLeHKOM
AHHOTAIUA

padoueii mporpaMMbl JUCUHUILJIMHBI
«AxcopOuus B TeXHOJIOTMH Heoprannyeckunx Bemecrs» (b1.B./IB.6.1)

1. leanb aMCHMIJIMHDI
— TOATOTOBKA

COBPEMEHHOTO

a7ICOPOITMOHHBIX TEXHOJIOTHH,

CIIEIMAJINCTA,

crocoOHOro  paboraTth

B

oOmactu



— O3HAKOMJICHHE CTYJEHTOB C OCOOCHHOCTH TEXHOJOTMM aJCOPOIMOHHBIX MPOIECCOB,
CBSI3aHHBIX C IPUMEHSIEMbIMU CIIOCO0AMU pereHepalyy aicopOeHTOB;

— OCBOGHHME METOJIOB pacueTa aAcOpOLMOHHBIX YCTAaHOBOK Ha IMpHUMEpax THUIIOBBIX
IIPOLIECCOB.

2. B pe3yabTaTe M3y4eHUsl NTUCHUILIMHBLI 00ydamoluiicsi Mo mporpaMmMe 0akajiaBpuara
JTOJIZKEH:
Obaaoams crienyromumu npodeccuonansabivu (I1K) koMneTeHIusIMu:

- CIIOCOOHOCTBIO W TOTOBHOCTBHIO OCYIIECTBJIATH TEXHOJOTUYECKHH TMPOLECC B
COOTBETCTBUHM C PEIJIAMEHTOM U UCIIOJIb30BaTh TEXHUYECKHE CpPEACTBA IS H3MEpPEHHS
OCHOBHBIX MTApPaMETPOB TEXHOJIOTMYECKOTO MPOIIecca, CBOMCTB ChIpbst U mpoaykiuu (ITK-1);

- TOTOBHOCTBIO HMCITIOJIb30BAaTh 3HAHHE CBONCTB XMMUYECKHX 3JIEMEHTOB, COSTUHEHUN U
MaTepUaJIOB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHoi aesteiapnocty (ITK-18);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(OpMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OBIT 10 TemaTHke uccienoanus (ITK-20).
3namso
- CBOWCTBA aJICOPOIIMOHHBIX CHCTEM;

- THTIBI IIPOMBITINICHHBIX aJICOPOCHTOB;

- 0COOCHHOCTH Macco- U TEIUIONEpEeHOca IPH aIcopOIInY;

- criocoObl pereHepalyu aJcOpOCHTOB;

- OCHOBHBIC TIPUHIIMITBI OPTaHU3aLUHU aJICOPOIIUOHHBIX MPOLIECCOB;

- OCHOBHBIE TEXHOJOTMUYECKHE U armapaTypHble 0COOEHHOCTH MPOIECCOB.

Ymemo

- mo1o0paTh aJIcOPOCHTHI 11 KOHKPETHBIX MPOIIECCOB;

- COCTaBHTbh U PAaCCUMTATh MAaTCPUAIIbHBINA U TEIUIOBOW OallaHC MpoIliecca, HCXO/s U3 3alaHHbIX
YCIIOBM;

- COCTaBUTh NPUHIMIHAIBHYIO CXEMY U TPOBECTU TEXHOJOTHUYECKUI pacueT aacopOlnOHHOM
YCTaHOBKH.

Braoemo

- METOAaMH TIOJNY4YeHUS W OOpabOTKHM JKCIEPUMEHTAIBHBIX JAHHBIX MO aJICOPOIMOHHBIM
cucTeMaMm;

- OCHOBHBIMH HaBBIKaMH pabOTHI ¢ JTa0OPaTOPHBIMU a/ICOPOIIMOHHBIMHI YCTaHOBKAMH,

- METOJIaMH pacueTa U OpraHu3aluu aICOPOIIMOHHBIX MPOIECCOB;

- CBEJIEHUSIMU 00 OCOOEHHOCTSIX aJICOPOLIMOHHBIX TEXHOJIOTUN U 000PYIOBaHMUSL.

3. Kparkoe coaep:kanue QUCHUNIITHHBI

Moayas 1. u3nKo-XxUMHUYECKHEe U UHKEHEPHBIE OCHOBHI aJICOPOIIMOHHBIX MPOIIECCOB.
OcHoBHbIE TIOHATHUS B TeOpUH ajicopoiuu. KpaTkue cBeieHHs 0 MPOMBIIUICHHBIX acopOeHTax.
AncopOunonnoe paBHoBecue. Kuneruka ancopOuun. Terso- u MaccooOMEH B aICOPOIIMOHHBIX
nporeccax.

Moayasb 2. TexHoJsiorusi aacopOIHOHHBIX POLECCOB!

Crioco0bI pereHeparu acopOeHTOB U KiaacCupUKAIMs aJCOPOIIMOHHBIX MPOLIECCOB IO
crocobaMm pereHepauuu. llukianueckue mNpPOLECCHl, NMPUHIUIBI MOCTPOEHUS IUKIOTPaMM,
OpraHu3aIys MpoIECCOB, M0A00p aACOPOEHTOB, MPUMEPHI UCTIONb30BAHUS.

Monayab 3. OCHOBHBIE THUIIBI aJCOPOITMOHHBIX TIpoiieccoB. [Iporecchl OCyIKy ra3oB ¢
TEPMHUUYECKON pereHeparueil ajcopOenta. [IpuHIUNMaNbHAs cXxema, TEXHOJOTHS MpoIlecca,
a7ICOPOCHTBI-OCYIINTENN, KOHCTPYKTUBHBIE OCOOCHHOCTH OCHOBHOTO  OOOpYyIOBaHMS.
KopotkorukioBsie mporecchl ¢ 6e3HarpeBHoi pereHeparueii agcopbenta (KIL[A). Ocymika
ra3oB. AJcCopOLHOHHOE pa3jieneHne Bo3ayxa. OCHOBHbBIE TEXHOJIOTMYECKHE M annapaTypHbIe
0COOEHHOCTH MPOIECCOB.

Mopnyas 4. JlaGopaTopHbli HpakTUKyM Mo aAucuuiiiuHe. [IpumepHbIl nepedyeHb
n1a00paTOpHBIX PadOT:



1. Hccnenosanue ancopOuuu asora W kuciopoxa mnpu 25°C u arMoc(epHOM JaBICHUU
BOJIIOMOMETPHUYECKUM METOJIOM;
2. V3MepeHne KMHETHYECKUX KPHBBIX aJCOPOLMU a30Ta Ha aJcOPOCHTaX pPazIUYHBIX THUIIOB
npu 25°C u arMochepHOM JaBlIeHHHU U pacdeT Kod)ULUEHTOB BHYyTpeHHEH 1uddy3um;
3. OmnpeneneHre HACHIITHON MIIOTHOCTH aJICOPOEHTOB;
4. Omnpenenenre CyMMapHOTo 00beMa Iop YIIIEPOJHBIX aCcOPOEHTOB MO BOJE;
5. HM3mepenue u3oTepMm aacopOMKM a30Ta W aproHa Ha LeoJauTax npu 1-8 aTM W KOMHATHOU
Temnepatype. Pacuer yctaHOBKH pazzesieHus Bo3ayxa MetojoM KI[A;
6. VccnemoBaHue AMHAMUKH aJICOPOIIMH MTAPOB BOJBI B CIIOE TBEPOTO MOTIOTUTEIIS;
7. VI3amepeHue BBIXOAHBIX KPUBBIX aICOPOIIMH TUOKCH/IA YIIIepo/ia Ha 1IE0IUTaX;
8. Ompenenenue MUHAMUYECKOW W PAaBHOBECHOW €MKOCTH aJCOPOCHTOB MO TapaM BOJBI IO
BBIXOJHBIM KPUBBIM;
9. Pacuer ycTaHOBKH OCYIIKH BO3/yXa C HArPEBHOW pereHepamnueii aacopoenTa.
4. O0beM y4eOHOH JUCHUIIMHBI
Bceero 6 cemecTp 7 ceMecTp
Bunst yueOHOI paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | B axkan.
ell. yacax ell. qacax ell. qJacax
OO0mas Tpy10eMKOCTh
AMCUMILUIMHBI 10 Y4eOHOMY 5 180 3 108 2 12
TUIAHY
KonTakTHas padora: 2,5 90 1 36 15 54
Jlexuun (Jlek) 0,83 30 0,83 30 - -
[Tpaktuyeckue 3ansatus (I13) 0,17 6 0,17 6 - -
JlabopaTopHblil NPaKTUKYM 1,5 o4 - - 1,5 54
CamocrosiTesibHast padoTa
P 2,5 90 2,0 72 0,5 18
(CP)
Bua xonTpoJs: 3auer ¢
A P9 - - - 3a0 - 3a
OIIEHKOIi 1 3a4eT
Bcero 6 ceMecTp 7 cemecTp
. B B B
Bunel yue6HoI paboTh B 3au. B 3au. B 3au.
acTpOH.. aCTpOH. aCTpOH.
exl. enl. e.
qacax qacax qJacax
O0uas Tpy10eMKOCTh
AUCHHUILINHBI 10 y4eOHOMY 5 135 3 81 2 54
TJIAHY
KonraktHasi pabora: 2,5 67,5 1 27 15 40,5
Jlexruu (JIek) 0,83 22,4 0,83 22,4 - -
[TpakTuaeckue 3austus (I13) 0,17 4.6 0,17 6 - -
JIabopaTopHBIi MPaKTUKYM 15 40,5 - - 1,5 40,5
CamocrosiTesibHas padora
P 2,5 67,5 | 20 54 05 | 135
(CP)
Bua konTpoJs: 3auer ¢
A KORTPC - - - 320 - 3a
OIIEHKOM M 3a4eT




AHHOTAIIUA
padoueil NporpaMMsbl AUCHUIINHBI
«Texnosorus karaauzaropos» B1.B./1B.6.2

1. Heap THCHMILUIMHBI: TPUOOPETCHHUE OOYJAIOIIMMHUCS 3HAHUN (PU3UKO-XUMUYECKUX OCHOB
TEXHOJIOTUM KaTajJu3aTOpOB, a TakKe OCHOBHOIO TEXHOJOTHMYECKOro 000pYyIOBaHUS
KaTaJIM3aTOPHBIX MMPOU3BOACTB.

2. B pe3yabTare M3y4eHHsl TUCUUILIMHBI 00yYalOMiics MO0 mMporpamMMe OakajiaBpuara
AO0JIKEeH

Oébnadams cnenyrommmu npodeccuoHanbHbIMU KommeTeHusaMu (11K):

- CHOCOOHOCTBIO TNPUHUMATh KOHKPETHbIE TEXHMYECKHE pelIeHHUs TMpu pazpaboTke
TEXHOJOTHYECKHUX IPOIIECCOB, BLIOMpATh TEXHUYCCKUE CPEICTBA M TEXHOJIIOTHH C Y4ETOM
9KOJIOTMYECKUX TocieaAcTBH ux npumeHenus (ITK-4);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUE CBOWCTB XUMHUYECKHUX D3JEMEHTOB, COCAMHEHUN U
MaTepUaJIOB HA UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHol nestenaprocty (I[1K-18);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYIO HH(POPMAINIO, OTEYECTBEHHBIN U 3apyOeKHbIN
OIBIT 110 TeMaTuke uccienaoBanus (ITK-20)

3namu:

- COCTaB U CBOMCTBA KaTaJIU3aTOPOB;

- METOJbI MOJYYEHHs KaTaau3aTOpOB, OCOOCHHOCTH MPOBEICHHS CTaJMi MPOU3BOACTBA M HX
BJIMSIHME HA CBOMCTBA KOHEYHOIO IPOAYKTA;

- OCHOBBI ()OPMOBAHUS M TEPMOOOPAOOTKH KaTaIu3aTOPOB U HOCUTEIEH,

- 000pyZI0BaHNE B ITPOU3BOJICTBE KaTaIU3aTOPOB.

Ymemn:

- AHaJIU3MPOBATH B3aUMOCBSA3b COCTAaBA ChIPbsl, TEXHOJOIMYECKUX IapaMETpPOB MU CBOMCTB
II0JIy4a€MBbIX KaTaJIu3aTOpOB;

- 000OCHOBaTh M COCTABUTh TEXHOJIOTMYECKYIO CXEMy Karajau3aTopa 3aJaHHOro cocTaBa U
CBONCTB.

- TPOBOAWTH HCCIEAOBAaHUS II0 33JaHHBIM METOJMKAM M AHAJINU3UPOBATH PE3YNbTAThI
JKCIIEPUMEHTOB;

Braoemy:

- 3HAHUSAMU TE€XHOJIOTUH KaTaJIu3aToOpOB 3a/1aHHOTO COCTaBa U (JOPMBI;

- [pUHOMIAMHM 10A0Opa TEXHOJOTHYECKOM CXeMbl M O000pYyJAOBaHMS B IOJy4YE€HUU
KaTaJu3aToOpPOB JJIS Pa3JInYHbIX IPOU3BOJICTBEHHBIX IIPOLIECCOB.

3. KpaTkoe coep:kaHue M CHUIINHBI

Mopayas 1. Knaccudukanusi, cocrtaB, CBOICTBa KaTajau3aToOpoB. THUIBI KaTalu3aTOPOB:
CMELIaHHBIEC, OCAXKIECHHBIC, IIJIABJICHBIC, CKEJICTHBIC, HAHECEHHBIC, KAaTalu3aTOpbl HA OCHOBE
MNPUPOAHBIX MATCPUAIOB M METOJbI HUX IOJYUCHHUA. OcHOBHEBIE cTagu B TIPOU3BOACTBE
KaTaJIn3aTOPOB: CMEILIEHUE, OCaXKICHHE, OTACIICHHE OcCagka OT MaTOYHOIO pacTBOpa,
IIPOMBIBKA OcCajika, (opMOBaHME KaTanu3aTropa, CylIKa, M[pokanuBaHue. DopMoBaHHE
KaTalu3aTopoB M HOcHUTenel: (opMoBaHMe Koaryisiuedl B Kamie, Ta0JleTUpOBaHUE,
Irpa”HyJIMpPOBAaHUE OKaTbIBAHHUEM, OKCTPY3UA. Hocutenn u HaHeceHHBIS KaTaJm3aTopshl.
CriocoObl HaHEeCeHUs aKTUBHBIX KOMIIOHEHTOB Ha HOCUTENb. [IpuMephl TEXHOIOTHYECKUX CXEM
IIOJIy4€HUS KaTaIu3aTOPOB.

Moayas 2. Jlabopatopubie pab®oTel. [lomydeHue kaTtamu3aTOpoOB Pa3IMUYHBIMH METOJIAMH:
OCaXICHHBIE, HAHECEHHBbIC, CMeENIaHHble. MOoAN(PUIMPOBAHUE MPUPOTHOTO CHIPbS IS
MoJIydyeHus:  KaranuzartopoB. @DopMOBaHHME KaTalu3aTOpPOB METOJIOM  TaOJeTHpOBaHUS.



HccnenoBanue  XapakTepUCTUK  IMOPUCTOM  CTPYKTYpPbl M KaTaIUTUYECKUX  CBOWCTB
KaTaJau3aTopOB.
4. O0beM y4eOHOH JUCHUIIMHBI

Bceero
Bunpr yueOHOM paboThI > cemectp
B akan.
B 3au. en.
yacax
O0masi Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 5 180
KonrakTHasi pabora: 1,32 48
Jlexuuu (Jlek) 0,44 16
[Ipaktrueckue 3ausarus (I113) 0,44 16
JlaGopaTopHBIN TPAKTUKYM 0,44 16
CamocrositesbHas padora (CP) 2,68 96
Buna xouTpoJsi: 3k3amMeH 1 9Kk3 (36)
Bceero
Buner yae6HoI paboThI > cemectp
B akan.
B 3au. ex.
yacax
O0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 5 135
KonTakTHas padora: 1,32 35,7
Jlexuuu (Jlek) 0,44 11,9
[IpaxTuueckue 3ansaTtus (I113) 0,44 11,9
JIaGopaTopHbIil MPaKTUKYM 0,44 11,9
CamocrositesbHas padora (CP) 2,68 72,4
Bupa xoHTpoOJIsi: 3K3aMeH 1 27

AHHOTAIUA
padoyeii MporpaMMbl JUCHHUILIMHBI
«BBeeHne B XUMHUYECKYH TEXHOJIOTHIO PEAKTHBOB H 0CO00 YMCTHIX BEIIECTB»
(b1.B.JIB.7.1)

1. Henp AucuMmIMHBI: IpUOOpPETEHNE 00YUYaOIIMMKCS 3HAHUN U IPAKTUYECKUX HABBIKOB I10
TEXHOJIOTUM PEAKTHBOB M 0COOO YHUCTHIX BEIIECTB, @ TAK)KE O3HAKOMJIEHHE C OCHOBHBIMH
IIPOLECCaMU UX NPOU3BOJICTB.

2. B pesyabrare u3y4deHusi AUCUMILUIMHBI 00y4Yaloluiicd Mo nmporpamMme 0akajiaBpuara
JOJIKeH:

Obnaoams cnenyromumu obuenpodeccruonanbubiMu (OIIK) u mpodeccuonansupivu (ITK)
KOMIIETEHIMSIMMU:

- CIOCOOHOCTBHIO M TOTOBHOCTBHIO HCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCUUILIAH B TpodeccuonansHoi nesirensHoctr (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHMS O CTPOEHUH BELIECTBA, MPUPOJIE XUMUYECKOI CBS3U B
pa3IMYHBIX KJaccax XHWMHUYECKUX COEIMHEHUH JUIsl IMOHUMAaHMs CBOMCTB MAaTE€pHAIOB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3);

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTHUECKHUI MPOIiecC B COOTBETCTBUU C
pErJaMeHTOM U HCMOJIb30BaTh TEXHUUECKHE CPENICTBA JJIsi U3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOT0 Tpolecca, CBOUCTB ChIpbs U npoaykuuu (I1K-2);




- TOTOBHOCTBIO HCIIOJb30BaTh HOPMATUBHBIE JOKYMEHTBI MO KaueCTBY, CTaHAApTHU3alUU U
cepTudUKaMK NPOAYKTOB U U3JEIHM, 3JIEMEHThl SJKOHOMHYECKOIO aHalHu3a B MPAKTUYECKOM
nesitenbaoctr (ITK-3);

- CHOCOOHOCTBIO TNPUHUMATh KOHKPETHbIE TEXHMYECKHE pelIeHHUs TMpu pazpaboTke
TEXHOJOTHYECKHUX IPOIIECCOB, BHIOMPATh TEXHUYCCKUE CPEICTBA M TEXHOJIOTHH C Y4ETOM
9KOJIOTHYECKUX MmocieacTBuil ux npumenenus (ITK-4);

3namo:

- KJ1accu(UKAIMIO PEaKTUBOB U 0CO00 YMCTHIX BEIIECTB U TPEOOBAHUS K HUM;

- TEOPETUYECKUE U TPAKTUYECKHUE OCHOBBI UX MOJTyUEHHUS;

- METO/Ibl OYMCTKU BEIIECTB;

- OCOOCHHOCTH TMPOM3BOJCTBA M KOHTPOJS HEOPTraHMYECKHX PEAKTHBOB M 0OCO0O0 YHCTHIX
BELIECTB;

- SKOHOMHYECKHE U IKOJIOTUYECKUE TPOOIEMBI TPOU3BOJICTBA U IIYTH UX YMEHBIIICHUS;

Ymemn:

- UCIIOJI30BaTh METO/bI UCCIIEAOBAHUS U ONPE/ICIICHUS MapaMeTPOB U MOKa3aTeJe MpoIeccoB
MOJIy4YEHUSI PEaKTUBOB U 0CO0O0 YHCTHIX BEIECTB;

- QaHAJIM3MPOBATH B3aMMOCBSI3b TEXHOJOTUIECCKHUX IMapaMeTpoB ¢ 3PPEKTUBHOCTHIO TPOIIeCcca U
KaueCTBOM IMPOYKIUH;

- BBIOMPATh KOHCTPYKIIMOHHBIC MAaTEePHAIIBI Il 000pyIOBaHUs, UCIIOIB3YEMOr0 B TpoIeccax
MOJIy4YEHUSI PEaKTUBOB U 0CO0O0 YHCTHIX BEIECTB;

- TMPOBOAWTH OSKCHEPUMEHTHI 10 33JaHHBIM METOJMKAM M aHAJU3UPOBATH PE3YJIbTATHI
AKCIIEPUMEHTOB.

Braoems:

- HaBbIKaMd pPa0OTBHl C KaTaJloTaMd U JOKYMEHTAIlMel OTEUYeCTBEHHBIX MU 3apyOesKHBIX
MIPOU3BOIUTENICH PEaKTUBOB U 0COOO YUCTHIX BEILIECTB;

- METOJAaMH TEOPETHYECKOTO U HKCIEPUMEHTAIBHOTO MCCIEAOBAHUS TEXHOJIOTHYECKUX
MIPOIIECCOB MOJYYEHHUS PEAKTUBOB M 0COO0 YUCTHIX BEIECTB;

- METO/IaMH OTIpeieNIeHUs] KadyecTBa PEAKTUBOB M 0CO00 YHCTHIX BEIIECTB.

3. Kparkoe cogep:kanue JUCHHUIINHBI

Moayanb 1. OCOOEHHOCTH YUCTHIX BEIIECTB M PEaKTUBOB, UX MPOU3BOJICTBA U KOHTPOJIA.

1.1. Hctopusi, COBpeMEHHOE COCTOSHHE U NEPCIEKTUBBI PAa3BUTHSA MPOU3BOACTBA UUCTBIX
BelecTB U peakTuBOB B Poccuiickoit deneparuu, ctpanax CHI™ u 3a pybexxom. Homenkiatypa
u obrmactu ux morpebneHus. OpraHu3zanus MPOU3BOJCTBA. 3aJayd OTPAcid B YCKOPEHHH
HAay4YHO-TEXHUYECKOTr0 Iporpecca.

OO01mue cBeIeHUs U TEOPETHUECKHE OCHOBBI OYMCTKU HEOPTaHUYECKUX BEIECTB.

1.2.1. OOuiue cBemeHWsT U OCHOBHBIE IMOHATHS O YHUCTOTE BelmiecTBa. UHWCTOTAa BEIIECTBA.
®opmMmsbl npumeceil. HopMupoBanue nmpumecen.

Hcrounuky mpuMecei B YUCTOM BEIIECTBE.

Hcrounnkn npumeced. BinsiHue BHENIHUMX 3arpsA3HEHUM Ha CTENeHb O4YuCTKU. [lomamanue
npuMecei u3 arMmocepsbl. 3arpsi3HEHNE MaTepUaIOM arapaTyphl.

Oco0eHHOCTH TPOU3BOJICTBA U KOHTPOJIS YACTHIX BEIIECTB U PEaKTHBOB.

OcoOEHHOCTH TPOCKTHUPOBAHMSI, OKCIUTyaTallid W ONTHMH3alUM TPOU3BOACTB. [ HmOKue
aBromatusupoBanuble cucrembl (['AIIC). Marepuansl AJis M3rOTOBIICHUS amnmnapaTyphbl.
XpaHeHue U TPAHCIIOPTUPOBAHKUE MTPOTYKTOB.

KonTtpons mpoaykroB. Ot6op mpod u MX MOArOTOBKA. METOIBI ONpeAeNeHUs] COAEpKaHUS
npumeceid. Onpenenenre cuenupuIeckiux CBOMCTB MPOTyKTOB.

DKOJOTrHYecKre TpoOeMbl MPOU3BOACTBA. VICTOUHHMKHU 3arpsi3HEHUS OKPYXKAIOIIEH Cpesl.
[TyTn cHUKEHUST KOJTMYECTBA OTXO0/I0B, BHIOPOCOB M CTOYHBIX BOJI.

OkoHomuueckne ocobeHHocTH. ChIpheBasi, JHEpreTHYecKas M JAPYTUe COCTABISIOIINE
cedbectoumocTt npoaykuun. [IyTn uX yMeHbIIeHHUS.

Moayanb 2. XMMUYEeCKHE METO/Ibl OUUCTKH BEIIECTB.



Teopernueckre OCHOBBI OYMCTKH BEIIECTBA U KIacCU(PHUKAIUS METOJOB OYUCTKH.
TepmoauHaMuueckre OCHOBBI OUMCTKH BemiecTB. Koadduiment paznenenus (pacmnpeneneHus)
npumeceir. Krnaccudukamuss MeTomoB  OYMCTKM  BemiecTB. CpaBHUTENbHAsh  OIICHKA
BO3MOXXHOCTEI METO/I0B.

2.2.  Ouuncrtka METOJIaMU OCaXJICHUS U3 PACTBOPOB.

OuncTka pacTBOpPOB OcaxjaeHHeM Mpumeceid. OYucTKa OCaXJICHHEM OCHOBHOTO BEIIECTBA.
OuncTKa pacTBOPOB OT MPUMECEH UX COOCAXKICHUEM C HEOPTaHUYECKUMH WM OPraHUYeCKUMU
KOJUJIEKTOPAMHU.

MeToasl M30UpATENLHOTO OKHCICHUS WM BOCCTAHOBJICHHS mpumeceil. M3buparenbHoe
KOMILIEKCOOOpa3oBaHue B pacTBOPE.

2.3. Ouncrka ¢ IepeBoOM IPUMECH U OCHOBHOTO BEIIECTBA B Ta30BYIO (a3zy.
T"amoreHngHEIN METO/I. Muapuanbiit METO/I. Ounctka C HWCHOJIL30BAHUEM
3JIEMEHTOPraHUYEeCKUX coemHennit. KapOoHMIbHBIN METO/I.

XUMUYEeCKUE TPAHCIOPTHBIE PEAKIIHH.

OcoOeHHOCTH ¥ BBIOOpP TPAHCIOPTHBIX PEAKIUH JUIsi OYnMCTKH BemecTB. CrocoObl
OCYILIECTBIICHUS TpaHCIOpTa (MEPEeHOC BEIIeCTBa IMOTOKOM Ta3a-peareHra, MOJEKYJISpPHOM
nuddy3uen, mocpeICTBOM KOHBEKITUH ).

Moayib 3. OU3HKO-XMMHUYECKHUE METOIbI OUUCTKH BEIECTB.

JuctumisuronHbie (peKTH(UKAIIMOHHBIE) METOIBI.

OcoOeHHOCTH TPOBEACHUS TMpolecca MNPHU MalbIX cojepkaHusx mnpumeceid. CrocoObl
OpraHM3alii JUCTWUISIMOHHBIX  MpormeccoB. llpocras meperonka, pekTUQUKAINS,
AKCTPAKTUBHAS PEKTHPHUKAIMS.

Xemopektuduranus. MonekynspHas TUCTIUIAIUA. Vcrons30BaHue METOJ0B peKTU(HUKAITIN
JUIS TIOJIY4€HHUS 0CO00 YHCTHIX BEIECTB.

KpucrannmzannonHbie METOIBI.

Kpucrannuzanus u3 pactBopoB. OpakIIMOHUPOBAHKUE MPUMECEH B Mpolieccax KPUCTAIUTU3AINH
n3 pactBopoB. OCHOBHBIC IOKa3aTelId W 3aKOHOMEPHOCTH (DpaknHOHWpOBaHUS. Biwsaue
pa3nuuHbIX (akTopoB Ha (pakunoHupoBaHue mpumeceil. [IpakTudyeckoe HUCHOIB30BaHUE
MPOIIECCOB KPUCTAILTU3AINH JIJIsl TTOJTYYCHHST YUCTHIX BEIIECTB U PEAKTUBOB.

Kpucranmmzauuss u3 pacmiaBoB. TeopeTuueckue OCHOBBL. 30HHas IuiaBka. OCHOBHBIE
(dakTopel, Biustomue Ha 3P(HEKTUBHOCTH TMpollecca. BapuaHTBI €ro OCYIIECTBICHUS U
ucronp3yemasi amnmapatypa. lIpuMeHeHue 30HHOW TJAaBKU IS OYHCTKH  BEIIECTB.
Hamnpasnennas kpuctamiu3aimsi.

3.3, DKCTpakIMOHHBIE METOIBI.

Knaccudukanust skcTpareHToB. DKCTPAKIIMOHHBIE CUCTEMBI JUISI OYMCTKH HEOPTaHHMYECKUX
BelecTB. MHOTOCTYIEHYaThIe MPOoIecCchl 04MCTKU. OCOOCHHOCTH ammapaTypHOro ohopMIICHHS
MPOIIECCOB KUKOCTHON IKCTPAKIINH.

3.4.  AncopOIHOHHBIE METOJIBI.

OCHOBHBIE 3aKOHOMEPHOCTH M OCOOEHHOCTH aJCOpOIMU TpPUMECEe U3 Ta30B, MapoOB,
pactBopoB. Hambonee pacmpocTpaHeHHble TUTBI COpOeHTOB. [IpakTuueckoe mNpuUMEHEHUE
a7ICOPOITMOHHBIX METOJIOB JIJIi OYMCTKM HEOPTaHMYECKHX BEIIECTB. XpPOMaTorpapuiecKuit
METO/ MOJyYEHHUSI YNCTHIX BEIIECTB.

NonooOMeHHBI METOA TMOJydeHWs YUCThIX BemecTB. [lomyuenune wuoHuUTOB. WX
TEPMOXHUMHUYECKAsT YCTOWYMBOCTh, MEXAHUYECKas YCTOMYMBOCTb. TepMOIMHAMUKA HOHHOTO
paBHOBecHsI, JWHAMUKa HOHHOTO oOMeHa. OCOOEHHOCTH WCIIOIB30BaHUSI MOHOOOMEHHOTO
METO/a B TEXHOJIOTUU YUCTBIX BELIECTB.

3.6.  DIEKTPOXHUMHYECKUE METOJIBI.

Teopernueckue ocHOBBI. AmnnaparypHoe opopmiuenue. O6aacTu MPUMEHEHHUS.

3.7. MemOpaHHBIE METO/BI.

Buner memOpan, ux xapakrepuctuka. OOmactu npumeHeHus. Crenuduka anmapaTypHOTO
oopmMITeHHUS.



3.8.  ODwusnueckue METOJbl OYMCTKU BEIIECTB. MarHuTHas cenaparys, HeHTpU(yrupoBaHue,

Tepmoauddy3us.
4. O0beM y4eOHOH JUCHUILJIMHBI

o B 3agerneix | B akanmem.

Bupl yue6HOM paboThI

€IMHULIAX yacax
OO01asi TPY/10eMKOCTh THCHHMILJIMHBI 10 YYeOHOMY IJIaHy | 5 180
AyIuTOpHBIE 3aHITHSL: 2 72
Jlextuu (JIek) 1 36
[Tpaktuyeckue 3ansatus (I13) 1 36
CamocrositesbHas padora (CP) 3 108
Bua KoOHTpOJIA: 3a4UeT ¢ OLEeHKOM - 3a0

B 3auerHbIX B
Buabl yueOHoii padboThI CAHHHIIAX aCT§OHO
qacax

O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 5 135
Kounraktnas pa6ora (KP): 2 o4
Jlexuunu (Jlek) 1 27
[Ipaktuueckue 3ansatus (113) 1 27
Jlaboparopusie 3ansaTus (J1ad) - -
CamocrositesibHas padora (CP): 3 81
Buj koHTpoJs: 3a4eT / IK3aMeH 3a4er ¢ OLEeHKOi

AHHOTaNUA
pado4eii MPporpaMMbl AUCHUNIMHBI
«MeTtoabl BOAONOATOTOBKH B TEXHOJIOTHU HEOPTAaHUYECKHUX BelleCTB)
(b1.B.AB.7.2)
1. Henp aucuumIMHbI: NpuoOpeTeHrne 00yJyaroIMMICs 3HAaHUNH U IPAKTUYECKUX HABBIKOB I10
METOaM BOJIONOATOTOBKY B TEXHOJIOIMH HEOPTaHUYECKHX BEILECTB.
2. B pe3yabrare m3ydeHusi AUCHMILVIMHBI 00ydaloluiics Mo mporpaMMe 0akajaBpuarta
JOJIZKeH::
Obnadams cnenytomumu obmenpodeccuonanbabiMu (OIIK) u mpodeccronansubivu (I1K)
KOMIETEHIHSMHU:
- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOEHUM BEIIECTBA, IPUPOJIE XUMUYECKOU CBS3H B
pa3NUYHBIX KJIaccaX XHWMUYECKMX COCIUHEHHMH JUIsi NOHUMaHMS CBOWCTB MaTepUAIOB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3);
- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATh TEXHOJOTHUECKHUI MPOIiecC B COOTBETCTBUU C
pErJaMeHTOM U HMCIOJIb30BaTh TEXHUUECKHUE CPEJCTBA JJIsl U3MEPEHHsS] OCHOBHBIX MapaMeTPOB
TEXHOJIOTUYECKOT0 Tpolecca, CBOUCTB ChIpbs U npoaykiuu ([1K-2);
- TOTOBHOCTBIO HCIOJH30BaTh HOPMATHBHBIE JOKYMEHTHI MO KAdeCTBY, CTaHIAPTU3AIUH H
CepTHU(UKAIMU MPOAYKTOB M M3AEIHMA, IEMEHTHl SKOHOMHUYECKOTO aHAJIN3a B MPAKTHUYECKOM
nesrenprocTH (TTK-3);
- CIIOCOOHOCTBbIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pelIeHHs TMpH pa3paboTke
TEXHOJIOTUYECKHUX TIPOIIECCOB, BHIOMpATh TEXHUYECKHE CPEICTBA M TEXHOJIOTMU C Y4YETOM
9KOJIOTMYECKUX nocneacTBri ux npumeHenus (I1K-4);
3namo:
- TpeOOBaHMs K KaueCTBY BOJIbl, MCIOIB3YEMOM I pa3IMyHbIX IeJeil MPOMBIIIJICHHOCTH U
SHEPTeTUKH, [T TATbBAHMYECKUX IPOU3BOJICTB, JUIS DJIEKTPOHHON TEXHHUKH, 0CO00 YHCTOM.
- TEOPETUYECKHE U MPAKTUUECKHUE OCHOBBI COBPEMEHHBIX METO0B BOJIOTIOATOTOBKH;
- 0COOCHHOCTH TIPOM3BO/ICTBA U KOHTPOJISI BOJIBI Pa3InIHON KBAMH(DUKAIINY;
- BKOHOMHUYECKUE U FKOJIOTHYECKUE MPOOIEMbI TPOU3BOICTBA BOJBI M YT UX YMEHBIICHUS;



Ymemn:

- MPUMEHSTH TIOJYICHHBIC 3HAHUS Ha TIPAKTHKE;

- UCII0JI30BaTh METO/bI UCCIEAOBAHUS U ONPE/ICNICHUS MapaMeTPOB U MOKa3aTese MpoLeccoB
MTOJTy4YEHUS BOJIBI,

- QaHAJIM3WPOBATH B3aMMOCBSI3b TEXHOJOTHYECKHX MapaMeTpoB ¢ 3(PpPEKTUBHOCTHIO Mpoliecca 1
Ka4yeCTBOM IMPOTYKIIHH;

- BBIOMPATh KOHCTPYKIIMOHHBIC MaTEpHUAJIbl AT 000PYIOBAHUS, HCIIOIB3YEMOTO B IpoIleccax
MOJTOTOBKH M OYMCTKHU BOJBI,

- TPOBOAWTH OKCICPUMEHTHI IO 3aJaHHBIM METOJAMKAM W aHAIU3UPOBATH PE3YIIBTATHI
AKCIICPUMEHTOB.

Brnaoemw.:

- HaBbIKAMU pabOTHl C KaTajJjoraMH M JIOKYMEHTAIlMeW OTEYECTBEHHBIX M 3apyOeKHBIX
MIPOU3BOIUTENICH PEAKTHBOB U 0COOO0 YHCTHIX BEIIECTB;

- METOJaMH TEOPETUYECKOr0 M OKCIEPUMEHTAIBHOTO MCCIICIOBAHUS TEXHOJOTHUUECKHUX
MIPOIIECCOB MOTYYCHHS PEAKTUBOB M 0CO00 YHCTHIX BEIICCTB;

- METOJIaMH OTIPEJICTICHHUS KaueCTBa PEaKTHBOB M 0COOO0 YHCTHIX BEILIECTB.

3. Kpartkoe cogep:xanue JUCUMIJIHHBI.

Moayab 1. OcoOOEHHOCTH YUCTOM BOJIBI, €€ MPOU3BOJCTBA U KOHTPOs. Dusnyueckue MeTo bl
OUYHUCTKHU.

[Tokazarenn kaudecTBa BOABI. MeToapl HMX ompeneneHus. TpeOoBaHUS K KadecTBY BOJIBIL:
MUTHEBOM, 7S MPOMBIIIJICHHOCTH W SHEPreTHKH, Ui TajlbBAaHUYECKHX IMPOU3BOJCTB, IS
AJIEKTPOHHOU TEXHUKU, 0COO0 YUCTOM.

[Ipumecu B mpupoaHOH Bosie. MeTOABI UX yIaTICHHUS.

CpaBHeHHE METOAOB OYMCTKH BOJbl. CrocoObl BOJOMOATOTOBKM. METOAbI OYMCTKU OT
B3BEIICHHBIX YaCTHII.

@dusznuecKkue METOAbl OYHMCTKU: OTCTauBaHHWE, (UIBTPOBAHHE YEpe3 3CPHUCTHIC 3arpy3KH
(HacpimHBIe (UIBTPHI MEPUOIUYECKOTO JEHCTBUS, (QMIBTPHI C IUIABAIOIIEH 3arpy3Kou,
(UIBTPHI HEMTPEPBIBHOTO JIEHCTBUS ). OUIBTPYIOIINE 3arpy3KH TSI MEXaHUYECKHUX (DPHUITBTPOB.
OunbTpoBaHUE dYepe3 IMOPHUCTYI0 Teperopojaky. MemOpaHHble MeTONbl. TpeOoBaHUS K
MeMOpaHaM. OCHOBHbIE TIOKa3aTeld MeMOpaH M MeMOpaHHBIX IpoleccoB. Marepuansl
MeMOpaH. Bunel  6apoMeMOpaHHBIX  NPOLIECCOB  BOJOOUUCTKH  (MHKPOGMIbTpaLus,
ynbTpauibTpanusi, HaHOPUIBTpalMs, o0OpaTHbII ocmoc). OpraHuzamust mnporecca
bunpTpoBaHUsA, THUMbl anmapatoB. CpaBHEHHE BapHUaHTOB amNMapaTypHOTO OQOPMIICHUS
MeMOpaHHBIX POLECCOB. Y CTAHOBKM MEMOpPaHHON OYMCTKH BOJBI.

Moayab 2. XuMuyeckue U GU3NKO-XUMUYECKHUE METObI OUUCTKU BOBI.

XuMu4eckue MeToAbl O4YUCTKM Boabl. [Ipoueccel okucienus. OcaguTeNnbHbIE METOJBI.
OcaxxeHue MeToIaMH U3BECTKOBAHUS M COI0M3BecTKOBaHUsA. O0e3xKene3uBaHue.

Koarymsiusi.  OcHOBbI  TexHoJOTMM — Koarynmsiuuu. Heopranuueckue u — opraHU4ecKHe
KoaryistHThl. DIOKyAIus.

Mertoas! 06€33apaxuBaHusI BOJIBI.

OU3NKO-XUMUYECKHE METOAbl OYMCTKH BOAbl. COpOLMOHHBIE MPOIECCHI; HCIOIb3yeMble
COpOEHTHI.

Nonnsiii 06MeH. OCHOBHBIE XapaKTEPUCTHUKU MOHUTOB. COBpEeMEHHbIE MOHUTHI. Perenepanus
MOHHUTOB. [IpOMBITINIEHHBIC ¥ OBITOBBIE MOHOOOMECHHBIC YCTAaHOBKH. DWIBTPHI CMEIIAHHOTO
JNEUCTBUA.

JuctuimisinioHHbIe (PeKTUPHUKAIMOHHBIE) METOIBI.

OcoOeHHOCTH TPOBEACHUS TMpolecca MPH MaIbIX cojaepkaHusx mnpumeceil. CrocoOsl
OpraHM3aly JUCTHIIIISUOHHBIX IporeccoB. [IpocTas neperonka, pekTudukanus,

Ywmsiraenue Boabl. PearentHwiii Meton. Monnblii oOmeH. Tepmuueckue meroabl. CpaBHEHHE
METOI0B 00€CCOIMBAHNS.



MemOpaHHbIE METOIBl yMATYEHUS W O00ECCONMBAaHUS BOJbl. XUMHYECKHE PEAreHThl IS
MEMOpaHHOM TEXHOJOTMH. BIOKM NMpUTOTOBIIEHUS M NO3UPOBAHUS XHMHUYECKUX PEareHTOB.
KonaunmonnpoBanue BOJbI.

Mopayaib 3. BogonoaroroBka B TEXHOJIOTUN HEOPTaHUYECKUX BEILIECTB.

[Tpumepbl BOJOMOATOTOBKH B TEXHOJOTMH HEOPraHMYECKUX BellecTB. BomomoaroroBka ajst
MIPOU3BOJICTBA MUHEPATIbHBIX YAOOPEHUH.

OCOOEHHOCTH  TOATOTOBKH BOJBI JUII  JHEPrOTEXHOJOTHUYECKUX CXEeM. |EeXHOJIOTHUS
BOJIOIIOITOTOBKH B ITPOU3BOJICTBE CEPHOM KUCIIOTHI.

[Tonmy4yenne 0co00 YMCTOM BOABI. Y CTAHOBKH JJISl UCIIOJIB30BAHUS B MUKPOAJICKTPOHHKE.
BosmoxHbie HaIpaBJICHUS COBEpPIIIEHCTBOBAHUS CYILIECTBYIOIINX TEXHOJIOTHA
BOJIOMOATOTOBKU. MeMOpaHHasi TEXHOJIOTHS KaKk OCHOBa co3faHus 3(P(EeKTUBHBIX CHUCTEM
BOAONOATOTOBKU.  [Ipumepsl  HCHONB30BaHUS ~ KOMOMHHPOBAaHHBIX M KOMIUIEKCHBIX
MeMOpaHHBIX YCTAaHOBOK. PEKOHCTPYKIIMS CHCTEM BOJOIOITOTOBKH

DneKTpoMeMOpaHHbIE MPOLECChl. DJIEKTPOAUAIN3HBI METOJ OYMCTKH BOJbL. MeMmOpaHHas
Jera3arusl.

OcoOeHHOCTH TMPOEKTHUPOBAHUS, OHKCIUTyaTalliM W ONTHMH3AIMH TPOU3BOACTB. | nOKue
aBromaTtusupoBannbie cuctemsl (["ATIC).

Martepuarsl AJi U3TOTOBJICHHUS allllapaTyphl.

DKoJIoTHYeCKHe TPOOIEeMbl TPOM3BOJACTBA BOJBL. VICTOYHHMKHM 3arps3HEHUS OKPY)KarolIeH
cpensl. [Tyt cHUKEHHSI KOJTMYECTBA OTXO0/I0B, BBIOPOCOB U CTOYHBIX BO/I.

DOxoHoMmuueckue ocoOeHHocTU. ChIpbeBasi, HSHEpPreTHYECKas H JPYrue COCTaBISIONINE
cebectonMocTd NpoAyKuuu. Iyt ux ymeHbIlIeHus.

4. O0beM y4eOHOH JUCHHUILJIMHBI

. B 3ayerneix | B akanmem.
Bunet yueGHoiI paboThl
eIMHUILIAX yacax

O0mas Tpy10eMKOCTh JIMCIUILIMHBI 110 Y4eOHOMY IUIaHY | 5 180
AyIUTOpHBIE 3aHITHSL: 2 72

Jlexruu (JIek) 1 36
[Tpaktuyeckue 3anstus (I13) 1 36
CamocrosiTesnnnasi padora (CP) 3 108

Buja koHTpOJISi: 3a4eT ¢ OLeHKOM - 3a0

w B 3aueTHbIX B actponom.
Buabl yueOHol padoThI

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 135
Konrakrnas pa6ora (KP): 2 54
Jlextum (Jlek) 1 27
[Ipaktunueckue 3ansatus (113) 1 27
JlaGoparopusie 3ausaTHs (J1ab) - -
Camocrositesbaas paéora (CP): 3 81
Bua koHTpoJs: 3a4eT / IK3aMeH 3aver ¢ OLIEHKOIi

AHHOTALUA
padoueii mporpaMMbl JUCHHUILIMHBI
IIpakTHKa MO0 MOJY4YeHHI0 MEPBUYHBIX NMPOPeCcCHOHAILHBIX YMEHHH U HABBLIKOB, B
TOM 4YHCJe TEePBUYHBIX YMEHHl M HABBIKOB B HAYYHO-HCCJIeI0BATEIbLCKOIM
neareabHocTu B2.B.01(Y)

1. Hesab y4eOHOH MPAKTHKH — NOJYYEHUE CTYJCHTaMHU OOIIMX MPEICTaBICHUNA 00 OCHOBHBIX
TUIMAX XUMHUKO-TEXHOJIOTMUYECKHUX MPOLECCOB, 3HAKOMCTBO C pabOTOIl OCHOBHBIX MPUOOPOB U
000pyJ0BaHUS JJISi KHHETHMYECKHUX W TEXHOJOTHMUYECKUX HCCIIEJOBAaHUM, a TakXke IMOJyuyeHHe




NECPBHUYHBIX HpO(I)CCCI/IOHaJIBHBIX yMeHI/If/'I U HaBBIKOB CaMOCTOATCIBHOI'O TBOPYCECKOI'O
BBIITOJITHCHHSA 3a/1a4 ITPAKTHUKH.

2. B pe3yabTare M3y4eHHsl TUCUUILIMHBI 00yYalOmMiics MO0 mMporpamMMe OakajiaBpuara
AO0JIZKEeH
Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komneTenusaMu:

— TOTOBHOCTH K OCBOCHUIO U 3KCIUTyaTallid BHOBb BBOAMMOro obopynoBanus (I1K-8);

— c1nocoOHOCTb aHAJIN3UPOBATh TEXHUYECKYIO JOKYMEHTAIIHIO, noaouparb
000pyIOBaHUE, TOTOBHUTH 3asBKU Ha MpHOOpeTeHne u peMoHT obopynoBanus (I1K-9);

— CIOCOOHOCTH TUJIAHMPOBATh U MPOBOJIUTH (PU3NYECKHE U XUMUYECKUE SKCIIEPUMEHTHI,
MPOBOAUTH O0pabOTKY HUX pE3YyIbTaTOB W OICHUBATh IOTPEHIHOCTH, BBIIBUTATH
TUNOTE3bl M yCTAHABIMBATh TPAHHUIBI WX NPUMEHEHHS, TPHUMEHSATH METOJIBI
MaTEMaTHYeCKOro  MOJEIMPOBAHUSA, TEOPETUYECKOT0 U  IKCIEPUMEHTAJIbLHOTO
uccnenoBanus (ITK-16);

— TOTOBHOCTH HCIIOJIb30BAaTh 3HAHHWE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCIUHEHUIN U
MaTepUajoB Ha UX OCHOBE Ui peIIeHus 3aaad Mpo(ecCHOHANBbHOU NesSTENbHOCTH
(TIK-18);

— TOTOBHOCTH HCIOJb30BaTh 3HAHUSA OCHOBHBIX (DM3MUYECKUX 3a]a4, CaMOCTOSTEIHHOTO
npuoOpereHus: GU3NYECKUX 3HAHUMN, 71 MOHUMaHUS paboThl MPHUOOPOB U YCTPOICTB,
B TOM YHCJIE€ BBIXOJSINUX 32 TPEAeibl KOMIIETEHTHOCTH KOHKPETHOTO HAIpPaBJICHUS
(TIK-19);

— TOTOBHOCTh HW3y4YaThb HAyYHO-TEXHHYECKYI0 HWH(POpPMAIHIO, OTCUYECTBEHHBIA U
3apyOeKHBIN OMBIT 10 TematHke uccienoanus (ITK-20).

3nams:

— OCHOBHBIE CIIOCOOBI TOATOTOBKY 00PA3LIOB JUIsl HCCIICAOBAHMIA;

— OCHOBHBIE  (PU3MKO-XUMHUYECKHE, (PUIUKO-MEXaHUYECKUE U  TEXHOJOTMYECKUe
XapaKTepUCTHKH 00pa3IoB.

Ymems:

—  paccuMThHIBaTh HEOOXOAMMBIE TEXHOJOIMYECKHE MapaMeTpbl MPOLECCOB PA3JIOKEHUS,

pacTBOPEHUs], KPUCTAJUIN3ALIUH, OCAXKAECHUS, CYILIKH, aJICOPOLIUU.
Braoemy:

— KOMIUJIEKCOM 0a30BbIX 3HAHMH MOCIEI0BATEIBHOCTH TEXHOJIOTMUYECKUX OIepaluii;

— HaBBIKAMU U3JIOKEHMS TIOJTYYE€HHBIX 3HAaHUM B BUJE OTYETA O MPOXOXKJICHUU MPAKTHKH,
OIMCAHMsI UCXOJHBIX MapaMeTPOB XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB Pa3IOKEHHUS,
pacTBOpEHUs], KPUCTATUIN3AIIUH, OCAXKICHUS, CYIITKH, aICOPOIIUH.

3. Kparkoe cogep:kanue y4eOHOM NPAKTHKH

VYyeOHass mnpakTHKa NpoBoaUTCA B 4 ceMmecTpe B (QOpME TEOPETUUYECKUX 3aHATHH U
1a00paTOPHBIX PadOT.

1. OcHOBHBIE 00JIACTH MPAKTHYECKOTO TPUMEHEHHUS DIIEKTPOXUMHUH JUISl YEIIOBEUECTBA.

2. Heoprannueckue TEXHOJIOTUU U OXpaHa OKPYXKaroIIel Cpebl.

3. OCHOBBI XMMHKO-TEXHOJIOTHYECKHX MPOIIEcCOB. [10AT0TOBKA 00pa3IioB LTS NCCIIETOBAHMIA.
4. CoBpeMeHHbIE TEXHOJIOTUU 1 000pyI0BaHNE B HEOPTraHUYECKON XUMUH.

5. DKCHEpHUMEHTAJIBHOE OCBOCHHE OCHOBHBIX CTAaJUA M METOJOB KOHTPOJS XUMHUKO-
TEXHOJIOTUYECKUX MPOIIECCOB M KaYeCTBA MPOITYKIUH.

6. [TonroroBka oTueTa 0 NPOXOKIACHUN YUEOHON MPAKTUKH.

TpeboBanusi, npenbsBiIseMble K HAMMCAHUIO W MPEJICTABICHUIO OTYETa W MOJITOTOBKH
pedepara Ha 3aJaHHYIO TEMY.

Conepxanne y4yeOHOW NPAKTUKU OIpPENENIeTCs] € Y4YeTOM BO3MOXHOCTEH W MHTEPECcOB
Kadeaphl ¥ MPUHIMAIOIIEH OpraHu3aIiy.

4. O0beM y4eOHOI NPAKTHKH



o B zavernrix | B akamewm.
Bunsl yueOHoI paboThI
eIUHHIIAX yacax
OO01mast Tpy10eMKOCTh AMCHHMILIMHBI 110 y4eOHOMY IJ1aHy | 3.0 108
CamocrositenbHas pabota (CP) 3,0 108
CaMocTosTeNbHOE MOJIyYEHUE U OCBOCHHE 3HAHUM, YMEHUU 30 108
Y HaBBIKOB B COOTBETCTBHH C MPOTPaMMOK ’
Buja nTOroBoro KOHTpOJIsi: 3a4€T ¢ OLEHKOMH - 320
N B 3auernsix | B actpon.
Bupl yue6HOM paboThI
eIUHHIIAX yacax
OO01mast Tpy10eMKOCTh AMCHHMILIMHBI 110 Y4eOHOMY IJ1aHy | 3.0 81
CamocrostensHas padora (CP) 3,0 81
CaMocTosTenbHOE MONyYeHUE U OCBOCHHE 3HAHUM, yMEHUH 30 81
Y HABBIKOB B COOTBETCTBHH C IPOTPAMMOA ’
Bua uTOroBOro KOHTpPOJIsi: 3a4eT ¢ OLeHKOM - 320
AHHOTALUA
pado4eii MPporpaMmmbl
HAYYHO-HCccaea0BaTeabcKoii padorsl (52.B.02.(H))
1. Hear Hay4yHO-HCCJIEIOBATENbCKOH PpadoThl — QopMupoBaHue mpodhecCHOHATBHBIX
KOMITETCHIIM  TIOCPEICTBOM  IUIAHHPOBAHWS W OCYIICCTBICHUS  AKCIICPUMEHTAITBLHOM

JEATeILHOCTH Ha OCHOBAaHMU 0A30BBIX M CIEHHAIBHBIX JUCLUILIMH, a TAKKE CAMOCTOATEIHEHO
M3y4eHHOU MH(pOpPMAIIUH.

OcnoBubiMu 3agauamu HUP sBnsiercss mproOpeTeHne HaBBIKOB TUNIAHUPOBAHHS M BBITOJTHEHHS
HAy4YHO-HCCIIeI0BAaTENIbCKOW paboThl; 00paboTKa, MHTEPIPETALUS U MPEICTaBICHHE HAYUYHbIX
pe3yIbTaTOB; MOATOTOBKA K BBHIIIOJIHEHUIO BBIMTYCKHON KBATH(DUKALMOHHON pabOTHI.

2. B pesyabTare M3y4YeHUs] JUCHHUILVIMHBI 00y4alommiics 1Mo mporpaMMe 0OakajgaBpHarTa
NOJIZKEH
Obnadamy cnepyromumu npodeccuonanbHbMu (ITK) komnereHusiMu:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTMUECKUH MPOLIECC B
COOTBETCTBHUH C PETJIaMEHTOM U HCIIOJIb30BaTh TEXHUUECKHUE CPEJICTBA JJISl UBMEPEHUS
OCHOBHBIX IIapaMeTPOB TEXHOJIOIMYECKOT0 IIPOLECCA, CBOMCTB ChIPbS U MPOYKLIUU
(IIK-1);

— TOTOBHOCTBIO IPUMEHSATH AHATUTUYECKHUE U YUCIEHHBIE METO/IbI PEILICHUS
MOCTaBJIEHHBIX 3a/1a4, UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH,
MIPOBOAUTH 00pabOTKY MH(POPMAIUH C UCIIOJI30BAHUEM IPUKIIATHBIX MPOrPaMMHBIX
cpeactB cdepsl MpohecCHOHANBHON AEATENbHOCTH, UCIIOIb30BaTh CETEBbIE
KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl JAHHBIX B CBOEH MpodeccuoHanbHOM 001acTy,
MAKEThI IPUKJIAJHBIX TPOrPaMM JJIsl pacueTa TEXHOJOTUYECKUX [TapaMeTPOB
obopynosanus (I1K-2);

— TOTOBHOCTBHIO HCIIOJIB30BaTh HOPMATUBHBIE IOKYMEHTHI I10 KaYECTBY, CTAaHIapTU3aLUU
U cepTU(UKALNU TPOITYKTOB U U3JIEIUHN, 3JIEMEHTHl 5)KOHOMUYECKOTO aHaIN3a B
npaktuyeckoi aestensHoctH (ITK-3);

— CHOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHUs IpU pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB, BEIOUPATH TEXHUUECKUE CPEJICTBA U TEXHOJIOTUH C
YUYETOM IKOJIOTHYECKUX mociecTBuil ux npumenenus (I1K-4);

— CHOCOOHOCTBIO MCIIONIB30BaTh MPaBUiIa TEXHUKH O€30MaCHOCTH, IPOU3BOICTBEHHOM
CaHWUTApPHUH, TOXKAPHOI 0€301MaCHOCTH U HOPMBI OXPaHbI TPY/Ia, U3MEPSTh U OLIEHUBATh



napaMeTpsl MPOU3BOJCTBEHHOTO MUKPOKIMMATA, YPOBHS 3allbIIEHHOCTH U
3ara3oBaHHOCTH, [IIyMa, ¥ BUOpaIiH, OCBelIeHHoCTH padounx mect (ITK-5);
CHOCOOHOCTBIO Halla)KMBATh, HACTPAUBATH U OCYIIECTBIIATH IPOBEPKY 000PYAOBAHUS U
nporpammubix cpeacts (ITK-6);

CHOCOOHOCTBIO IPOBEPSATH TEXHUYECKOE COCTOSTHUE, OPTaHU30BBIBATh
poUIAKTUIECKUE OCMOTPBI U TEKYIIUH PEMOHT 000PYIOBaHHUSI, TOTOBUTH
000pyI0BaHUE K PEMOHTY M PHHUMAThL 000pynoBanue u3 pemonra (I1K-7);
CHOCOOHOCTBIO aHATTM3UPOBATH TEXHUYECKYIO IOKYMEHTAIINIO, IOA0UpaTh
000pyIOBaHUE, TOTOBHUTH 3asBKU Ha MpHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9);
HAYYHO-HCCIICJIOBATEIIbCKAS JACATEIIBHOCTD:

CHOCOOHOCTHIO TUIAHMUPOBATH M MPOBOIUTH PU3MUECKUE U XUMUIECKHE IKCTICPUMEHTHI,
MIPOBOJIUTH 00PabOTKY MX PE3yJIbTATOB M OIICHUBATH MIOTPEIIHOCTH, BBIJIBUTATh
TUIOTE3bl U YCTAHABIIMBATH TPAHUIIBI UX PUMEHECHHSI, IPUMCHSITh METOIbI
MaTEeMaTHYECKOT0 aHAJIN3a U MOJCITHPOBAHHUS, TEOPETHUECKOTO U IKCIIEPUMEHTAILHOTO
uccnenosanus (I1K-16);

TOTOBHOCTBIO ITPOBOJIUTH CTAH/IAPTHBIC U CEPTH()UKAIIMOHHBIC UCTIBITAHUS MAaTEPHAJIOB,
U3JeIui B TexHoJaoruueckux mporeccos (ITK-17);

TOTOBHOCTBIO HCIIOJIB30BATh 3HAHHE CBOMCTB XMMUYECKHUX 3JIEMEHTOB, COSAMHEHUH 1
MaTepHaJIOB Ha KX OCHOBE ISl pelIeHus 3a1a4 npodeccruoHabHoi aesreiaproctu (I1K-
18);

TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHHSI OCHOBHBIX (PU3MUECKUX TCOPUU ISl PEIICHUS
BO3HUKAIOMIMX (PU3MUECKUX 3a]1a4, CAMOCTOSATEIBHOTO MPUOOPETCHUS (PU3HUSCKIX
3HAHWU, I TOHUMAaHUS IPUHIIAIIOB pa0OTHI MPUOOPOB U YCTPOMCTB, B TOM YHUCIIC
BBIXOJISIIIMX 32 MPEAesbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus ([TK-19);
TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUIECKYIO HH(POPMAIUIO, OTCUECTBEHHBINA U
3apyOeKHBIN ONBIT 110 Tematuke uccienoanus (I1K-20).

3name:

NOPSAJOK OpraHu3allii, IJIAaHUPOBAaHUS M MPOBEICHHS HAay4YHO-HCCIEIOBATEIbCKUX
paboT C HCMONb30BAaHUEM IOCIETHUX HAYUYHO-TEXHUYECKUX JOCTHKEHUH B JTaHHOU
obacru;

TEOPETUYECKHE OCHOBBI XMMUKO-TEXHOJIOTHUECKUX MPOIIECCOB;

CBOICTBa XMMHUYECKHUX 3JIEMEHTOB, COCAMHEHUH M AJIEKTPOAHBIX MaTepUaioB Ha UX
OCHOBE JIJISl pELICHUS] HAyYHO-UCCIIE0BATEIbCKUX 3a1a4.

Ymemy:

OCYIIECTBIISATh MOUCK, 0OpabOTKYy M aHAJIW3 HAyYHO-TEXHUYECKOM HHGOpMaluu Io
npouIto BBITOIHAEMON pPadOThl, B TOM 4YHCIE€ C TNPUMEHEHHEM COBPEMEHHBIX
TEeXHOJIOTHH,

paboTaTh Ha COBpPEMEHHBIX mpubopax s (UINKO-XUMHUYECKHX HCCIIEIOBAHUM,
OpPraHU30BBIBATh MPOBEIEHNE SKCIIEPUMEHTOB U UCIBITAHUH, TPOBOJIUTH UX 00pPabOTKY
U aHAJIM3UPOBATh PE3yJIbTAaTHI,

NPUMEHSATHh TEOPETHUECKUE 3HAHMS, ITOJIyYCHHbIE TIPU U3YUYEHHH €CTECTBEHHO-HAYUHBIX
JUCLUIUIAH JIJIS1 aHAJIM3a SKCIIEPUMEHTAIbHBIX JaHHBIX;

Braoems:

OCHOBHBIMH HABBIKAMU OPraHU3alMi HAYYHO-HCCICIOBATCIILCKUX U TCXHOJIOTHYCCKUX
OKCIICPUMCHTOB;,

METOJaMH TIIOMCKAa W H3YUYCHUA HayIIHO-TeXHH‘ICCKOI)’I I/IH(bOpMaHI/II/I IO TEMATHUKE
HUCCICIOBaHUs.

3. Kparkoe comepxanue Q11 CUMIITTHHbBI
B mportecce ocBoeHUsT MUCHUIUIAHBI OOYYAIOIIUICS JOJDKEH MOATOTOBUTH W TPEACTABUTH K
3aIlUTe HAYYHO-HCCIeA0BaTeIbcKyo padoty (HUP), BeimonHEHHYIO HA COBPEMEHHOM ypPOBHE



pPa3BUTUS HAYKH U TEXHUKU U COOTBETCTBYIOIYIO BHIOpAaHHOMY HANpPaBICHUIO MOATOTOBKHU H
nporpamme oOy4eHHsI.

B npencraBnennoin k 3amure HUP 10mKHBI MOMYy4YWTh OTpPa)KEHUE 3HAHUS W HABBIKH,
MOJIy4eHHbIe O00YyYarolMMcsl MPU OCBOCHUHU IPOrpaMMbl OakallaBpuaTa, B TOM YHCIE IpU
MU3y4YeHUN crenuanbHelXx aucuuiuivH. lIpencrasinennas k 3ammre HUP nomxna conepxarsb
OCHOBHBIE TEOPETHUYECKHE MOJOXKEHHS, SKCIEPUMEHTAIbHBIE PE3YNIbTAaThl, IPAKTUYECKUE
JOCTHIKEHUSI, BBIBO/IBI IO paboTe M CIUCOK IUTHPOBAHHOW HAYYHO-TEXHUYECKOH JIUTEPATYpHI,

BKJIO4Yasa HY6J'II/IK3HI/II/I B HAYYHBIX KXYpHAJIaX I10 TCMAaTUKE pa60TbI.

4. O0beM y4eOHOI NPAKTUKH

o B 3auernrix | B akagem.
Bupl yueOHOM paboThI
eINHULIAX yacax
OO0mast Tpy10eMKOCTb JUCHHUIIJIMHBI 110 y4eOHOMY I1aHy | 3.0 108
CamocrostensHas padora (CP) 3,0 108
CaMocTosTenbHOE MONYYeHHEe U OCBOCHHE 3HAHUM, YMEHUU 30 108
Y HAaBBIKOB B COOTBETCTBHH C IPOTPAMMOMA ’
Bua uTOroBOro KOHTpPOJIs: 3a4eT ¢ OLeHKOM - 320
N B zagernpix | B acTtpoH.
Bunel yue6HoI paboThI P
eINHULIaX yacax
OO01masi Tpy10eMKOCTh JUCHHUIIIMHBI 110 y4eOHOMY IUIaHY | 3.0 81
CamocrositensHas padbora (CP) 3,0 81
CaMocTosTeNbHOE MOIYYEHUE U OCBOCHHE 3HAHUM, YMEHUU 30 81
Y HaBBIKOB B COOTBETCTBHH C IMPOTPaMMOK ’
Buja nTOroBoro KOHTPOJIsi: 3a4€T ¢ OIEHKOMH - 320

AHHOTAIUA
padoyeii MporpaMMbl JUCHHUIIIMHBI
IIpakTHKa M0 MOJY4YeHHIO TPOGeCCHOHATBHBIX YMEHUH M ONBbITA NPOdecCHOHATbHOI
nesareabHocTu b2.B.01(IT)

1. Ilenp NMpaKTHKM — MPAKTHYECKOE H3YyYEHHE TEXHOJOTMUYECKUX CTaguil IPOU3BOJACTBA
HEOPTraHNYECKOW BEIIeCTB, CTPYKTYpPbI MPEINpPUATHS, METOAOB U OCOOEHHOCTEH yNpaBiIeHUs
IPOU3BOJACTBEHHBIM  mpoueccoM. @DopmupoBaHHe y  O0ydYaroIerocss CrHocoOHOCTH
OCYULIECTBJIATH TEXHOJOTHUECKHUH MPOLECC B COOTBETCTBUU C PETTIAMEHTOM.

2.B pesyabrare M3y4YeHHs AHCHUILUIMHBI 00y4aloLIMiics 1O NMporpaMMe OakajaBpuarta
JOJIZKEH::
Obnadamy cnepyromumu npodeccuonanbHbMH (I1K) komnereHmsamMu:

— CHOCOOHOCTBO M TOTOBHOCTBIO OCYLIECTBIATh TEXHOJIOTMYECKHH IpoLEecC B
COOTBETCTBUH C PETIAMEHTOM M HCII0JIb30BATh TEXHUYECKUE CPEACTBA ISl U3MEpPEHUS
OCHOBHBIX TapaMETPOB TEXHOJIOTMUYECKOTO IPOIECcCa, CBOWCTB CBHIPbS M INPOIYKLUHU
(IIK-1);

— TOTOBHOCTBIO IPUMEHATH AHAJUTHUYECKUE M  YHCICHHBIE METOJbl  PELICHUS
MOCTaBJIEHHBIX 3aj[ay, HCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIOHHBIE TEXHOJOTHH,
MPOBOANTH 00pabOTKy MH(OPMALUK C HCHOJB30BAaHUEM MPHUKIATHBIX MPOrPaMMHBIX
cpeacts  cdepbl  NPo(PEecCHOHANBHOM  NeATENbHOCTH, HCIOJB30BaTh  CETEBBIE
KOMITBIOTEPHBIE TEXHOJOTMM M 0a3bl JaHHBIX B cBoeil mpodeccnoHanbHOM o0nacTu,
MIAKEeThl NPUKIAJHBIX MPOrpaMM JJsi pacyera TEXHOJOTMYECKHX IapaMETPOB
obopynosanus (I1K-2);



3name:

Ymemo

TOTOBHOCTBIO MCIIOJIb30BaTh HOPMATHBHbIE TOKYMEHTHI 10 Ka4eCTBY, CTaHIAPTU3ALIUH
U cepTUPUKALUU TPOIYKTOB W H3AETUHN, AJIEMEHThl 3KOHOMHUYECKOro aHalii3a B
npaktuyeckoi aestenpHocTH (I[TK-3);

CHOCOOHOCTBIO TMPUHUMATh KOHKPETHbIE TEXHHMYECKHE pelIeHHs NpH pa3paboTke
TEXHOJIOTUYECKHUX IPOILIECCOB, BHIOMpATh TEXHUYECKUE CPEJICTBA U TEXHOJOTUU C
YUYETOM 3KOJOTMUYECKUX TocieacTBuii ux npumenenus (I1K-4);

CIOCOOHOCTBIO HCHOJB30BaTh IpaBUiIa TEXHUKH O€30MacHOCTH, MPOU3BOJICTBEHHOM
CaHUTApHUH, MOKAPHOU OE30M1aCHOCTH M HOPMBI OXpaHbl TPYyZa, U3MEPSTH U OLEHUBATh
napamMeTpel  IPOHM3BOJICTBEHHOTO  MHUKPOKJIMMATa, YpPOBHS  3albUICHHOCTH U
3ara3o0BaHHOCTH, [IIyMa, ¥ BUOpaIiu, ocBelleHHocTH padbounx mect (ITK-5);
CHOCOOHOCTBIO HANAXKUBaTh, HACTPAUBATh U OCYIIECTBIIATH MPOBEPKY 00OPYIOBAHUS U
nporpammubix cpencts (ITK-6);

CIIOCOOHOCTBIO IPOBEPSITH TEXHUYECKOE COCTOSIHHE, OpraHU30BBIBATH
npodumakTHyeckue OCMOTPbl M TEKYHIMl pPEeMOHT O00OpydOBaHHs, TOTOBUTH
000pyIOBaHUE K PEMOHTY M IPUHUMATH 00opynoBanue u3 pemonta (I1K-7);
TOTOBHOCTBIO K OCBOCHHIO U SKCILIyaTal[iid BHOBL BBOAMMOTrO o0opymoBanus (ITK-8);
CIOCOOHOCTBIO  aQHANM3UPOBATh  TEXHUYECKYHD  JOKYMEHTAluIo,  MOoAOUpaTh
000pyIOBaHUE, TOTOBUTH 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9);
CIIOCOOHOCTBIO TPOBOAMTH aHAJIN3 CBIPhS, MAaTEpUATOB W TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHamu3a (ITK-10);

CIOCOOHOCTBIO  BBISIBIATH M yCTPAaHATh OTKJIOHEHHS OT PEKUMOB  pabOTHI
TEXHOJIOTUYECKOTO O0OpYAOBaHUS M TapamMeTpoB TexHosormdeckoro mpomecca (I1K-
11);

HAYYHO-HUCCIIEJOBATEIbCKAS ACATEIbHOCTD:

TOTOBHOCTBIO TIPOBOANTH CTAHJAPTHBIE M CEPTU(HUKAMOHHBIE UCIIBITAHHUSI MAaTEPHAIIOB,
u3Jenuid 1 TexHonorndeckux mnpoueccos (ITK-17);

TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUE CBOMCTB XMMHYECKUX AJIEMEHTOB, COCAMHEHUH U
MaTepHalioB Ha X OCHOBE JUIs pelleHus 3aa4d npodeccnoHanbHoi aestensHoct (I1K-
18);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (M3NYECKUX TEOPHHM AN pelIeHHs
BO3ZHUKAIOMMUX (PU3MUECKUX 3a/ad, CaMOCTOSITEIbHOTO MPHOOpEeTEeHUs: (PU3NYECKUX
3HaHUH, JUIs MOHMMAaHUS NPUHLMIIOB paboThl MPHOOPOB M YCTPOWMCTB, B TOM YHUCIIE
BBIXOJISIIIUX 32 TPEIeIbl KOMIIETEHTHOCTH KOHKpeTHOTo HanpasieHus ([TK-19);
TOTOBHOCTBIO HM3Yy4aTh HAYYHO-TEXHHUYECKYI0O WH(MOpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN ONBIT M0 TeMaTHke ucciaenoBanus (ITK-20);

TEXHOJIOTHYECKHE TPOLECChl M  OCHOBHOE TEXHOJOTHMYecKoe 00OpyIoBaHUE,
UCIOJIb3yeMO€e IPU MOJTYYEHUH COJIeH, KHCIIOT, 1eoueii, MUHEepaJIbHBIX YA0OpeHUH U
JIPYTUX MPOAYKTOB HEOPTAHUYECKOW XVMHH;

OCHOBHBIC MPHUHLUIBI, METOJBl M (POPMBI KOHTPOJS TEXHOJOTHYECKOTO Ipolecca M
KauecTBa NPOAYKIIHH;

OCHOBHbIE HOpPMAaTUBHbIE JOKYMEHTbl [0 CTaHJApTHU3allMM U OOOpYyIOBaHUS H
cepTudUKaIK MPOTYKIIH;

npaBuiia TEXHUKHA OE30MAaCHOCTH U MPOU3BOJCTBEHHOW CaHMTAPHUU; OPTaHU3AIMOHHYIO
CTPYKTYpY NpEANIPUATHS;

UCIIOJIB30BaTh TEXHUYECKUE CPEACTBA M HU3MEPEHMS OCHOBHBIX I1apaMETPOB
TEXHOJIOTHYECKOT0 IIPOLIEcca IPOU3BOJACTB HEOPTaHUYECKHUX BEILECTB;

AQHAJIM3UPOBAaTh TEXHUUYECKYIO JOKYMEHTALMI0, pPEAJIN30BbIBATh HAa IPAKTHKE
TpeOOBaHUs HOPMATUBHON JTOKYMEHTAIIHUH.

Braoems:



— MerojaMu T1oafdopa TEXHOJOTHYECKOTO OO0OpYAOBaHHS, METOAAMHU YIPABICHHS
TEXHOJIOTUYECKMMH IIPOLIECCaMU IIPOU3BOCTBA;
— METOJaMU  OCYILIECTBJIEHHUSI TEXHOJIOTMYECKOTO IIPOLECC B  COOTBETCTBUM  C
pErIaMeHTOM.
3. Kpartkoe cogep:xanue JTUCUMILIIHMHbBI
[Ipon3BocTBEHHAs PAKTUKA COCTOUT U3 ABYX 3TaIlOB:
03HAaKOMJICHHE C TEXHOJIOTHEHN IIPOM3BOACTBA HEOPraHMYECKHUX BELIECCTB;
IIPAKTUYECKOE OCBOEHUE TEXHOJIOTMUECKUX IPOLIECCOB M METOJOB MX KOHTPOJIS Ha
IIPEANPUATUH B COOTBETCTBUU C MHAUBHUyAJIbHBIM 3alaHUEM.
1. DKCKYpCHOHHOE O3HAKOMJIEHHE C TEXHOJIOTUEH MPEeINpUATHS COOTBETCTBYIOIIETO MPOGUIIs
1 cO0Op HEOOXOAUMOr0 MaTepuaia i HOArOTOBKU OTYETa M0 MPAKTUKE.
OTuer 1o NMpaKTUKE BKIIIOYAET:
- ACTOPUYECKYIO CIIPaBKY O IIPEAIPUATHH;
- HOMEHKJIaTypy BBIIIYCKaeMOM MPOAYKLUY;
- BUJIbI U1 HOPMBI PacXxofia ChIpbEBbIX MaTEPHUAJIOB;
- OIIMCaHHE OCHOBHBIX TEXHOJIOTMYECKUX IIPOLECCOB MPOU3BO/ICTBA;
- MeTOIbl U (POPMBI KOHTPOJISI TEXHOJIOIMUECKUX IPOLIECCOB;
- MEpPONPUATHS MO0 YCTPAHEHUIO OTKJIOHEHWH (HApYIICHWH) PEKUMHBIX IapaMeTpoB PaOOTHI
000pYy0BaHUS M TEXHOJIIOTUYECKUX ITPOLIECCOB.
2. IlpakTHueckoe OCBOEHHE TEXHOJIOIMUECKHUX IPOLECCOB OCYILECTBISIET B COOTBETCTBUU C
WHJVBUAYAJIBHBIM 33JaHUEM 110 IPAKTUKE, KOTOPOE BKIIIOYAET:
- U3y4YEHHE aCCOPTUMEHTA BBIITYCKAEMOW MPOIYKIMH, UX BUIOB U MapoK;
- tpeboBanus 'OCTa, TY u apyroil HOpMaTUBHON TOKYMEHTAllUU K KayeCTBY BBIITYCKaeMOH
IPOJYKLINH;
- U3y4YECHHE ChIPEBBIX MaTEPHAIOB U METOA0B BXOIHOTO KOHTPOJLS;
- U3y4Y€HUE MapaMeTpOB TEXHOJIOIMUYECKOIO Ipolecca, NPEeIyCMOTPEHHbIX B pErjaMeHTe, U
METOJIOB €r0 KOHTPOJIS;
- OIMCaHKe BHUJIa ¥ TUIIa 000pYI0BaHUS AJIsl OCYIIECTBIEHUS TEXHOJIOTMYECKOTO MPOIIecca;
- IelcTBUS 0OCITYKUBAIOIIEr0 IepCOHANA IPU Ype3BbIUAiHBIX CUTYAIMSIX,
- MaTepuaibl MO CTPYKTYpe MPEANPUATHS, METOJIaM €ro yIpaBJiIeHUsI, CUCTEME CObITa TOTOBOM
IIPOIYKIIMH.
4. O0beM NPOU3BOICTBEHHON MPAKTHKHU

B 3auerHrix | B akagem.

Buae! yueOHOM paOOTEI
¥ p €IUHUIAX Jacax

Oomast TPYAOEMKOCTDb JUCIHHUIIJIMHBI IO yqe6HOMy miaany | 3,0 108
CamocrositesbHas padora (CP) 3,0 108
[Tocenenue npennpusTuit 1,0 36
PaboTa Ha npeanpuaATUN N0 UHAMBUAYAILHOMY 33JJaHUIO 1,5 o4
IlogroroBka u ciavya oT4yeTa Mo NPaKkTHKE 0,5 18
Buag urorosoro KOHTPOJIAI: 3a4€T C OlIeHKOM - 3a0

B 3auernbix | B actpon.

Buner yueOHONM paOOTEI
ya p €IMHNIAX Jacax

OO0masi Tpy10eMKOCTh JUCHHMILJIMHBI 110 Yy4eOHOMY I1aHy | 3.0 81
CamocrositesbHas padora (CP) 3,0 81
[Tocemenue npennpusTui 1,0 27
Pabota Ha mpeanpusTHN 10 HHAUBUAYATLHOMY 3aIaHUIO 15 40,5
[logroroBka u ciaya oT4yeTa Mo MPaKTHKE 0,5 13,5
Buja urorosoro KOHTPOJISAI: 3a4€T C OLIEHKOM — 3a0

AHHOTAIUA



padoueii MPOrpaMMbl TUCHHTLTHHBI
«[Ipexauniaomuas npaktuka» (52.I1.2)

1. Heap NPaKTHKM — 3aKPEIUICHUE TEOPETUYECKUX 3HAHUW W IPAKTUYECKMX HAaBBIKOB,
MONYyYEHHBIX B IMpolecce o0OydyeHuss Mo TMporpamme OakalaBpuarta; MpHOOpETeHHE
IIPAKTUYECKOIO ONbITa pabOThl ¢ MCTOYHMKAMM HAy4YHO-TEXHMUYECKOW HMH(OpMaiuu, ombita
IIOCTAHOBKM U BBINOJIHEHHUS HAyYHO-UCCJIENOBATENbCKUX M MPOEKTHBIX 3a7ay; OBJIAJICHUE
METOAOJOTHEN U MeToJaMHM OO0pabOTKU pe3ysbTaTOB HCCIENOBaHMS; cOOp, MOJIrOTOBKA M
aHaJIM3 MaTepHajIoB MO TEMATUKE BBITYCKHON KBAIN()UKATMOHHONW PaOOTHI.

2.B pe3yjbTare H3yuyeHHs JUCHMILUIMHBI 00y4al0IIUiicA 10 MporpaMmMe daKajaBpuara
JOJIZKeH:
Obnadams cnenyronumu npodeccuornababiMu (I1K) komneTeHusaMu:

— CHOCOOHOCTBIO IUIAHUPOBATH U MPOBOJIUTH (PU3NUYECKHE U XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH OOPabOTKY HX pe3yabTaTOB M OLECHUBATh IOTPEIIHOCTH, BBIJBUTATH
TUMOTE3bl W yCTAHABIMBATh TPAHUIBl HMX MNPUMEHEHUS, MPUMEHITb METOIbI
MaTEeMaTHYECKOTO aHAIN3a U MOJCIUPOBAHMS, TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO
uccnenoanus (ITK-16);

— TOTOBHOCTBIO MTPOBOJINTH CTAaHAAPTHBIE U CEPTU(UKATMOHHBIC UCTIBITAHNS MaTEPHAJIOB,
u3JIenuid 1 TexHoorndeckux mnpoueccos (ITK-17);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XMMHUYECKHX DJIEMEHTOB, COCAMHEHHH U
MaTepHaJIOB Ha X OCHOBE JUIS PEIIeHH 3aa4d podeccnonanbHoi aestensaoctu (I1K-
18);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS OCHOBHBIX (H3UYECKUX TEOPHUU JUIS PELICHUs
BO3HUKAIOMNX (U3NYECKUX 3a7ad, CAMOCTOSTEIBHOIO IMPHOOpPETeHUs (HU3UUYECKHUX
3HAHUW, JUISI TIOHMMaHUS MPHUHIMIIOB pabOThl MPUOOPOB M YCTPOWCTB, B TOM YHUCIIE
BBIXOJISIIIMX 32 MPEeibl KOMIIETEHTHOCTH KOHKpeTHOTro Hanpasienus ([TK-19);

— TOTOBHOCTBIO H3ydaTh HAyYHO-TEXHHYECKYI0 HH(POpPMAlLNIO, OTEYECTBEHHBIH MU
3apyOexKHBIN ONBIT 110 TemaTtuke uccnenoBanus (ITK-20).

— OCHOBBI OPTaHU3ALMH U METOJOJIOTHIO HAYUYHBIX UCCIEIOBAHN;

— COBPEMEHHBIE HAyYHbIE KOHIIETIIIUN TEXHOJIOTMHY HEOPraHMYECKHUX BEIIECTB;

— CTPYKTYPY Y METOABI YIIPaBJICHUSI COBPEMEHHBIM IPOU3BOACTBOM.

Ymemn:

— paboTaThb C TEKCTaMH HAy4YHBIX CTaTel OTEYECTBEHHBIX U 3apyOekKHBIX HayYHBIX
’KYPHAJIOB, MOJb30BATHCS HAyYHO-CIPABOYHBIM ammapaToM, oGOpMIIATH pPE3yJIbTaThl
HAy4YHBIX UCCIIEJOBAHN;

— MWCHOJIb30BaTh IIOJYYCHHBIC TEOPETHYECKHE 3HAHMS U1 IIOCTAHOBKM  3a1ad
HCCIIEIOBaHUS.

Bnaoemy:
— HaBBIKAMH CaMOCTOSITEJIbHOM Hay4YyHO-HCCIIEI0BATEIbCKOW AEATeNbHOCTH, paboThl ¢
MCTOYHHUKAMHU Hay4YHOU MH(popManuu, pedpeprupoBaHus HAyYHbIX MyOIUKaLN;

3. Kpartkoe coaep:xaHue TUCUMILIHHBI

TemaTnka npeaUIUIOMHON MPaKTHKU CTYIEHTOB OakallaBpHara OINpeesseTcs] TEeMAaTUKONW UX
BBIIYCKHBIX KBAJIM(PUKAIIMOHHBIX padOT U MOKET MPOBOJUTHCS B HaAyUYHO-UCCIIE0BATEIHCKOM
WIA TPOEKTHOM (opmare (IIpU BBIMOJIHEHUH HAyYHO-HCCIENOBATEIbCKOW MM pPacdyeTHO-
MIPOEKTHOM pabOThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass ~— NMpakTHKAa — OPOXOAUT B HAy4YHBIX  J1TabopaTopHsx,
TEXHOJIOTUYECKHUX MOJpa3/ieieHHsIX, UH(POPMAIIMOHHBIX LIEHTpaxX HAay4YHO-UCCIIE0BATEIbCKON
opraHu3anu Wi B jaboparopusix Bbimyckatomed kadenpst PXTY um. 1. . Menneneesa.
CryneHThl 3HAKOMATCS ¢ TeKyIIeld paboToi 1abopaTopuu, OCBAaMBAIOT METOBI UCCIEIOBAHUS



NIEKTPOXMMUYECKHX TMporeccoB 1o Tematuke BKP, mnpoBomsr oraenbHble (hu3mKO-
XUMHYECKHE U TEXHOJOTMYECKHE WCIBITaHUs, NPUOOPETAalOT HAaBBIKM IOMCKAa HAy4HO-
TEXHUYECKOH MHpOopMaIuu u paboTel ¢ 6a3aMu JaHHBIX, yIaCTBYIOT B 00pabOTKe pe3yIbTaToB
WCCIIETIOBAHMS U MOATOTOBKH UX K MyOJIMKAIIIH.

HPGHI[I/IHJIOMHaSI IMpaKTHUKa CTYACHTOB, BBIIOJHAOIMINUX PACUCTHO-IIPOCKTHYIO BBITYCKHYIO
KBJIM(UKAIIMOHHYIO paboOTy, MPOXOIUT B MPOU3BOJICTBEHHBIX I[€XaX M TEXHUUYECKUX OTAeNax
IIPOMBIIITIEHHOTO npeanpustud. CTyIeHTbl 3HAKOMATCA CO CTPYKTYpPOW NpEeanpHsITHS,
HOPMAaTUBHO-TEXHOJIOTUYECKON JIOKYMEHTallUel, perjaMeHTaMH IPOU3BOJCTBA, H3Y4YaloT
CUCTCMY MCHC/DKMCHTA U KaueCTBa MPOAYKIHHU. OcHoBHOE BHUMAHHUC YACTIACTCA
MPAKTUYECKUM BoIpocaM (YHKIMOHUPOBAHUS TEXHOJIOTMUECKUX JIMHUW IPOU3BOJCTBA
MPOAYKIMH, MpodIeMaM JHAarHOCTHUKU Opaka rOTOBOM MPOMYKIIMH W MEPOIPHITUSAM IO €ro
yCTpaHEHHIO, BOIIPOCaM MHTECHCU(PHUKAIIUN paOOThl TEXHOJIOTHUYECKHUX JIMHUH.

Bo BpeMsi mpoxoxaeHus NpPeJWIUIOMHOM MPAaKTUKUA CTYICHTHI COOMpArOT MaTepHajbl M0
TEMaTUKE BBITYCKHOW KBAIU(PUKAIIMOHHON pabOThl, aHAIU3UPYIOT WX, HAMEYAIOT OCHOBHBIC
HaIIpaBJICHUA U 3aa4U pa6OTLI, BLIpa6aTI)IBaIOT MCTOJOJIOTHUIO PCHICHUSA 3TUX 3aaaY.

4. O0beM NpeTUIIOMHON MPAKTUKHA

. B 3auerneix | B akagem.
Bunel yue6HoI paboTh

eIMHUIIAX qacax
OO01mast Tpy/10eMKOCTh NPAKTHKH N0 y4eOHOMY I1aHy | 9 324
CamocrostenbHas pabota (CP) 9 324
Bua KoHTpOJIfA: 3aUeT ¢ OLEeHKOM - 3a0

" B 3adernbix | B actpon
Bunet yueGHoi paboTh p

eIMHUIIAX qacax
OO01mast Tpy/10eMKOCTh NPAKTHKH M0 y4eOHOMY m1any | 9 243
CamocrostenbHas pabota (CP) 9 243
Buja KoHTpOJISI: 324€T ¢ OLEHKOM - 3a0

AHHOTAIUA
pado4eii MPOrpamMmmbl
rocyiapcTBeHHoil uTorosoi arrecranuu (b3)

1. Ieab rocyiapcTBeHHOW MTOrOBOM aTTecTallMd — OOBEKTHBHAs OLEHKA YPOBHS
c(hOPMHUPOBAHHOCTU OOIIEKYJIbTYPHBIX, OOMIENPOPECCHOHANBHBIX H  MPO(hEeCCHOHATBHBIX
KOMIIETEHIINMT ~ BBIIYCKHUKA  YHHUBEPCUTETAa, €r0  TOTOBHOCTM K  BBINOJIHEHHUIO
npodeccnoHaNbHbIX 3a1au.
3agaun  rocyJapCcTBEHHOH WTOIOBOM aTTeCTAllMM — YCTAHOBJIEHUE COOTBETCTBHS
colepKaHus, YPOBHS M KadecTBa MOATOTOBKM BhITycKHHMKA Tpeboanusim OPI'OC BO;
MOTHUBAIUS BBIYCKHUKOB Ha JalbHENIIee MOBBIIICHUE YPOBHS KOMIIETEHTHOCTH B U30paHHOM
cdepe npodeccHoHaIbHON AEITETbHOCTH Ha OCHOBE YTIIyOJIeHHs U paclIUPEHUs MOJIyUYEeHHBIX
3HaHUMl W HaBBIKOB IyTeM NPOJOJDKEHHs II03HABATENbHON JIeATEIbHOCTH B  cepe
MIPAKTUYECKOr0 MPUMEHEHNS 3HAaHUWA U KOMIIETEHIIMI.
2. BbINyCKHHK, OCBOMBIIMH Mporpammy OakalaBpHuara, JOJDKEH 00JIaAaTh CIEeTyIOUMMHU
OOLIEKYIbTYPHBIMH KOMITETEHIIUSMHU:

- CMOCOOHOCTBIO ~ HCHOJb30BATh  OCHOBBI  (UIOCOPCKUX  3HAHUH 1A
(bopmupoBanuss MUpOBO33peHueckoil mo3unuu (OK-1);

- CIIOCOOHOCTBIO ~ AQHAIM3MPOBATh OCHOBHBIE JTambl M  3aKOHOMEPHOCTHU
HCTOPUYECKOTO Pa3BUTHs 00IIecTBa I POPMUPOBaHUS rpaxaanckoi nozuiun (OK-2);



- CIOCOOHOCTBIO MCIIONIB30BaTh OCHOBBI SKOHOMUYECKHUX 3HAHUH B PAa3IUYHBIX
chepax xuzHenesteasHocTH (OK-3);

— CIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI MPABOBBIX 3HAHUHN B Pa3NUYHBIX cepax
nesrenpaocTr (OK-4);

- CIOCOOHOCThIO K KOMMYHHUKAIMM B YCTHOM M MMCbMEHHOU (pOpMax Ha pyCCKOM
U MHOCTPAaHHOM fA3bIKaX Ui PpEIHICHUS 3aJa4 MEXIMYHOCTHOTO M  MEXKYJIbTYPHOTO
B3aumoieiictBus (OK-5);

- CIOCOOHOCTBIO ~ paboTaTb B KOJUIGKTHBE, TOJEPAaHTHO  BOCIPHUHUMATH
COLIMAIIbHBIC, STHUYECKHE, KOH(ECCHOHANIBHBIE U KyIbTypHbIe pasnuuus (OK-6);

— CIIOCOOHOCTBIO K CaMOOpraHu3aliu U camooopazosanuto (OK-7);

— CIOCOOHOCTBIO MCHOJIB30BATh METOABI U MHCTPYMEHTHI (PM3UYECKON KYIbTYPHI
1Sl 00€CTICYCHU S TTOJTHOLICHHOW COIMaIbHOW 1 podeccroHanbHoil aesrensHocTr (OK-8);

- CIOCOOHOCTBIO HCIIOJIb30BaTh INPHEMbI OKa3aHUs IE€PBOH IOMOIIM, METOJbI
3alUThI B YCJIOBUSAX Upe3BblYaliHbIX cutyaruii (OK-9).

BbimyckHuK, OCBOMBIIMI mporpammy OakanaBpuaTa, JAOJDKEH 00j7anaTh CIeIyHOLUMU
obmIenpodecCHOHATBHBIMU KOMIICTCHIIASIMH

- CIOCOOHOCTBIO M TOTOBHOCTBIO  HCHOJb30BaTh ~ OCHOBHBIE  3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIHIUIMH B IpodeccronanbHoil aestensHoctu (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (PHU3MUYECKOW KapTHHE
MUpa, POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEILECTBA JJI1 NOHUMAHUS
OKpYy’Karoliero Mupa u siienuii npupoast (OITK-2);

- FOTOBHOCTBIO HCIIOJI30BATh 3HAHHWA O CTPOEGHHUU BELIECTBA, IPUPOJIE
XUMHUYECKOHN CBSI3U B Pa3IMUHBIX KJaccax XUMUYECKUX COEIMHEHUH JJI IOHUMaHUS CBOMCTB
MaTepuaioB M MEXaHM3Ma XUMMUYECKUX IPOLECCOB, MPOTEKAIOUIMX B OKPY)KAIOLIEM MHUpE
(OIIK-3);

- BJaJICHUEM IIOHMMAaHHs CYLIIHOCTH M 3HAa4eHUs HMHPOpPMALUU B pPa3BUTHU
COBPEMEHHOr0 MH(OPMAIIMOHHOTO 00IIECTBA, OCO3HAHUS OMACHOCTH M YTPO3bl, BO3HUKAIOIUX
B ATOM IIPOIECCE, CIHOCOOHOCTHIO COONIOAATh OCHOBHBIE TpeOOBaHUS HH(POPMALMOHHON
0e301acHOCTH, B TOM YHCIIE 3aIUThI TocyaapcTBerHol Taitnbl (OITK-4);

- BJIQJICHUEM OCHOBHBIMM METOJaMH, CIOCO0aMH U CpeACTBAaMM IOJIyYEHUs,
XpaHeHus, nepepadboTku MHPOpMAIMK, HaBbIKaMH PAaOOTHI ¢ KOMIIBIOTEPOM KaK CpPEICTBOM
ynpasnenus uapopmanueii (OITK-5);

- BJIQJICHUEM OCHOBHBIMHM METOJAaMM 3alllUThl MPOU3BOACTBEHHOI'O NEpcoHala U
HaceJIeHUs OT BO3MOXKHBIX MOCIIEICTBUI aBapuii, kaTacTpod, cruxuitabix 6enctauii (OITK-6).
BeImyckHUK, OCBOMBIIMI NporpamMmy OakajiaBpuara, JOJDKEH o0safaTh MpodecCHOHaIbHBIMU
KOMITETEHIUSIMH, COOTBETCTBYIOIIMMHU BUJaM NMPOPECCUOHANIBHON JEATEIbHOCTH, Ha KOTOphIE
OpPHEHTHPOBaHa IporpamMma OaxaiaBpuara:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMUYECKUH MpolecC B
COOTBETCTBUM C pPETJIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA [UIsl HU3MEPEHUs
OCHOBHBIX MTApPaMETPOB TEXHOJIOTUIECKOTO MPOIIecca, CBOWCTB ChIpbst U npoaykiuu (TTK-1);

- TOTOBHOCTBIO TPUMEHATh AHATUTHYECKHE W YHUCIEHHBIE METOJbl PEIICHUs
MOCTaBJICHHBIX  3a/la4y, HCMOJb30BaTh COBpPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOIHUH,
MIPOBOANTH 00pabOTKy MH(GOpPMaIlMU C UCTOIb30BAaHUEM NMPUKIAJAHBIX MPOTPAMMHBIX CPE/ICTB
cheppl TpOpEecCHOHATBLHON  JEATENIbHOCTH, HCIOJb30BAaTh  CETEBblE  KOMIBIOTEPHBIE
TEXHOJIOTUM M 0a3bl JTaHHBIX B CBOEH MNpodeccHoHaNbHOM 00JacTH, MaKeThl MPUKIIAIHBIX
IporpamM JJIsl pacyeTa TEXHOJIOTHUECKHX mapameTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO  HCHOJb30BaTh HOPMATHUBHBIE JOKYMEHTHI 110 KaydecTBY,
CTaHJapTU3ALMH U CEPTUPHUKAUN TPOAYKTOB U U3EINN, SIEMEHTHl SKOHOMUYECKOTO aHaIn3a
B npakTudeckoi nestenpHocty (I1K-3);



- CIOCOOHOCTHIO MPUHUMATH KOHKPETHBIE TEXHHUECKHE PEeIICHHsI IPH pa3padoTke
TEXHOJIOTUYECKHUX IPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA U TEXHOJOTHUH C YYETOM
9KOJIOrMYECKUX nocieacTBri ux npumenenus ([1K-4);

- CIOCOOHOCTBIO UCIIOJIb30BaTh IpaBuia TEeXHUKHU 0e3omnacHocTH,
IIPOU3BO/ICTBEHHOIN CaHUTApUH, [TOKAPHOM O€30M1aCHOCTH U HOPMBI OXPaHbl TPy, U3MEPATH U
OLIEHUBATh MapaMEeTphl MPOU3BOJACTBEHHOIO MHUKPOKJIMMATa, YPOBHS 3albUICHHOCTH H
3ara3o0BaHHOCTH, IIIyMa, ¥ BUOpaIiu, ocBeleHHocTd padounx mect (ITK-5);

— CIOCOOHOCTBIO ~ HaJaKUBaTh, HACTPaWBaTh U  OCYLIECTBIATh IPOBEPKY
obopynoBanus u nporpammHusbix cpeacts (ITK-6);

- CIIOCOOHOCTBIO ~ IIPOBEPATh  TEXHUYECKOE  COCTOSHUE,  OpraHU30BbIBATH
poGUIAKTHYECKHE OCMOTPBl U TEKYILUH PEMOHT 00OpYAOBaHMs, TOTOBUTH 00OPYHOBaHHE K
PEMOHTY M IPUHUMATH 000pyaoBaHue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOEHHMIO M 3KCIUTyaTalldd BHOBb BBOJAMMOIrO 00OpYyIOBAaHHUS
(I1K-8);

- CIOCOOHOCTBIO  AQHAJU3UPOBATh TEXHHUYECKYIO JIOKYMEHTALMIO, MOA0MUpaTh
000pyIoBaHUE, TOTOBHUTH 3asBKU Ha MPHOOpeTeHrne 1 peMoHT obopynoBanus (IT1K-9);

- CIIOCOOHOCTBIO IIPOBOJIUTH aHAJIM3 ChIPbs, MATEPUAIOB U FOTOBOM HPOAYKIMH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3a ([1K-10);

- CIOCOOHOCTBIO BBIABIATH M YCTPAHATH OTKJIOHEHUS OT PEXHUMOB padbOThI
TEXHOJIOTHYECKOr0 000PYIOBaHHS M TApaMeTPOB TeXHoorndeckoro mnporecca (ITK-11);

- CIOCOOHOCTBIO IUIAHUPOBATh M TMPOBOAUTH (U3NYECKHE W XHUMHUYECKHE
OKCHEPUMEHTHI, TMPOBOIUTH OOpabOTKYy WX pe3yabTaTOB M OIEHHMBATh MOTPEHIHOCTH,
BBIIBUI'aTh THUIIOTE3bl M YCTAaHABIMBATh TIPAHUIBI HUX MPUMEHEHHs, NPUMEHITb METOJbl
MaTeMaTHYeCKOTO aHaju3a W MOJEIMPOBAHUS, TEOPETHYECKOTO M AKCIEPUMEHTATBHOTO
uccnenoanus (ITK-16);

- TOTOBHOCTBIO TIPOBOJHUTH CTaHAAPTHBIE W CEPTU(UKAUOHHBIC HCIBITAHUS
MaTepUaioB, U3ACIHI 1 TeXHOoIorn4eckux mporeccos (ITK-17);

- TOTOBHOCTBIO  HCIOJb30BATh 3HAHUE CBOICTB XMMHMYECKHX HJIEMEHTOB,
COEMHEHUII M MaTepuajoB Ha HUX OCHOBE I peleHus 3a7ad MNpodecCHOHANbHOM
nestenpHocTH (ITK-18);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUS OCHOBHBIX (U3MYECKUX TEOpUil uid
peleHus] BO3ZHUKAIOUMX (PU3MUECKUX 3ajjay, CaMOCTOATENbHOTO MPHOOpeTeHHs (PU3MYECKUX
3HAaHWH, NS TIOHWMAaHWS TPUHIMIIOB paOOThl TPUOOPOB M YCTPOWCTB, B TOM YHCIE
BBIXOJISIIIUX 32 TPE/IeIbl KOMIIETEHTHOCTH KOHKpeTHOTo HanpasieHus ([TK-19);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHHUYECKYI0O MH(POPMALUIO, OTCUYECTBEHHBIA H
3apyOeKHBIN ONBIT 10 Tematke uccienoanus (I1K-20).
3aBepluaronMM 3TanoM oOy4yeHMs 1o HampapieHuto noarotoBku 18.03.01 Xumuueckas
TEeXHOJNIOTUS, TpoQmIo «TeXHONOTHsS HEOPraHWYECKHX BEIIECTB»  SIBISICTCS — 3alluTa
BBIITYCKHON KBaIM(PUKALMOHHOM paboThI OakanaBpa.

B pesynmprare mMpOXOXKIEHUS TOCYZAPCTBEHHOW WTOTOBOW arTecTallué  (BBITIOJHEHUS
BBIITYCKHON KBaTM(PHUKAIIMOHHON pabOThI) CTYACHT JI0JIKEH:
3namo:

— TOPSAAOK OpraHU3aINH, TNIAHUPOBAHUS U MPOBEJCHUS HAYYHO-HCCIIEI0BATEIbCKIX
paboT ¢ MCIIOTF30BaHUEM TIOCIIETHIX HAYIHO-TEXHUYECKHUX JIOCTHKCHUN B TAHHON
obiacru;

— (hMBHKO-XMMHUYECKHE OCHOBHI CHHTE3a HEOPTaHUIECKUX MAaTEPUAIIOB, IPUMEHSTh
9TH 3HaHUS HA IPAKTUKE;

— OCHOBHBIE TpeOOBaHMS K IIPECTABICHUIO PE3YIbTATOB IPOBEICHHOTO
MCCIIEIOBAaHMS B BUJIE HAYYHOT'O OTYETa, CTaThbU WM JOKJIA/a;

Ymems:



— CaMOCTOSITEIbHO BBISBIISTH IEPCIEKTUBHBIE HAIIPABJICHUS HAYYHBIX UCCIIEOBaHMM,
00OCHOBBIBATh aKTyaJIbHOCTh, TEOPETHUECKYIO U MPAKTUYECKYIO 3HAUUMOCTh
poOIEMBI, TPOBOAUTH SKCIIEPUMEHTAIbHBIC UCCIICIOBAHNS, aHATHU3UPOBATh U
WHTEPIPETUPOBATH MTOTYYEHHBIE PE3YJIbTaThl;

— OCYILECTBIISATH TIOUCK, 00pabOTKy M aHAIN3 HayYHO-TEXHUYECKOH HH(pOpMAIHH IO
TEME BBIMOJIHAEMON PabOThI, B TOM YHUCIIE C IPUMEHEHHUEM COBPEMEHHBIX
TEXHOJIOTHI;

— paboTaTh Ha COBPEMEHHBIX MPHUOOPAX, OPraHU30BHIBATH TPOBEACHUE KCIIEPHUMEHTOB
Y MCTIBITaHU, TPOBOIUTH UX 00pabOTKY M aHAIM3UPOBATH PE3yJIbTATHI,

Braoemy:

— METOJO0JIOTUEN U METOAUKOW MPOBEACHUS HAYYHbIX UCCIIEA0BAHNI; HABBIKAMU
CaMOCTOSITENIbHON HAYYHOM U UCCIIEI0BATEIbCKON pabOThI;

— HaBbIKaMHU pabOTHI B KOJJIEKTUBE, TUIAHUPOBATh U OPTaHU30BHIBATh KOJIJICKTUBHBIE
Hay4HbIE UCCJIEOBAHMS; OBJIA/IEBATh COBPEMEHHBIMH METOJAMU UCCIIEI0BAHMS U
aHaJIM3a IOCTAaBJIEHHBIX TPO0IIEM;

— CIIOCOOHOCTBIO pelIaTh MOCTABICHHBIC 33/1a4H, UCIIOJIb3Ysl YMEHUS U HABBIKU B
OpraHM3allly Hay4YHO-HCCIIEA0BATENbCKUX U TEXHOJIOTUYECKUX padoT.

3. KpaTkoe coaep:kaHue rocyJapcTBeHHON HTOrOBOM aTTeCTallUM

l'ocynapctBenHass WTOroBas arrectanus oOydaromuxcss B (opMe 3alluThl BBITYCKHOM
KBaJTM(UKAIIMOHHONH pabOThl MPOBOIUTCS TOCYAAPCTBEHHOW 3K3aMEHALIMOHHOW KOMHCCHEH
(I'SK).

3ammTa BBITYCKHOW KBaTM(PUKAMOHHON pabOTHI SBISETCS 00S3aTEIbHON IMPOLEAYpPOi
UTOTOBOM TOCYJAapCTBEHHOM aTTECTallUd CTYACHTOB BBICHIMX Y4YEOHBIX 3aBEJCHHIA,
3aBepIIAIOMIMX OOyYeHHE IO HANpPaBICHUIO MOATOTOBKM OakanmaBpuata. OHa TPOBOIUTCS
myOJIMYHO Ha OTKPHITOM 3acefanuu ['OK cornacHo yTBep)kIeHHOMY AeKaHaToM rpaduky, Ha
KOTOPOM MOT'YT IIPUCYTCTBOBATh BCE JKEJAIOIIHE.

Marepuainsl, IpecTaBisgeMble K 3aIIUTe:

BBINYCKHAsI KBAIU(PUKAMOHHAs paboTa (MOsICHUTEIbHAs 3aIIUCKa);

3ajanue Ha BeinoaHeHue BKP;

o13bIB pykoBogutens BKP;

peuensus Ha BKP;

npe3eHTanus (pa3gaTo4yHblil MaTepual), MOANNUCAHHAS PYKOBOAUTETIEM;

JOKJIAJ.

B 3agaun ['DK BXomsaT BbIsIBIEHHWE MOATOTOBICHHOCTH CTYyJEHTa K MpodhecCHOHATbHOU
NeSITeNbHOCTH W TPHUHATHE PEIIeHUS O BO3MOXKHOCTU TIPUCBOEHHUS €My KBaJlU(UKAIIUH
«bakanaBpy.

Pemenne o mnpuCyXACHHH BBITYCKHUKY KBalIU(UKAIMK «0akanaBp» MPUHUMAETCS Ha
3acenanuu I'OK npocThiM OONBIIMHCTBOM HPHU OTKPBITOM I'OJJOCOBAaHMH YJICHOB KOMHCCUU Ha
OCHOBAaHUM PE3YJIbTATOB MTOTOBBIX MCIBITAHUM. Pe3ynpTaTsl ONpENeNsroTCsl OLEHKAMH
«OTIUYHO», «XOPOIIO», «yJAOBIECTBOPUTEIBHOY, «HEYJOBIETBOPUTEIBLHO.

OOyuaromuiics UMeeT MpaBo M0/IaTh B ANEIUIIIMOHHYI0 KOMHUCCHUIO alleJISIMIO O HapyILIEHHUH,
10 €r0 MHEHUIO, YCTAaHOBJIEHHOM MPOLIETyphl 3aIIUTHI

4. O0beM rocy1apcTBeHHO UTOTOBOM aTTeCTAlMU

['ocynapcTBeHHast HTOroBas aTTecTalys IPOXOJUT B 8 ceMecTpe Ha 0a3e 3HaHUi, MOTYyYEHHBIX
CTYyJIGHTaMHU TpPU H3yYE€HUU JucUUIUIMH HampaiaeHus 18.03.01 Xumuueckass TeXHOIOTHUSA
npoduie «TeXHOIOrUsI HEOPraHUYECKUX BELIECTBY.

Kontponb 3HaHMii 00ydarommxcs, MOJy4YEeHHBIX MPH OCBOCHHMH OCHOBHOM 00pa3oBaTelIbHOM
MIPOrPaMMBbl, OCYIIECTBISIETCSI B (JOpME 3alIUThl BBHITYCKHOW KBAIU(PHUKAIIMOHHON pabOThI U
MPUCBOCHUS KBaIM(pUKamu «0akaiaBpy.

Bcero
B 3au. en. B akaj. gacax
O0mas TPyA0eMKOCTh JMCHMILIMHBI 10 y4eOHOMY 6 216

Bunael yue6HOM pabOTHI




ILUIAHY

CamocrositesabHas padora (CP): 6 216

Brimonaenue, Hanucanue u opopmiienrne BKP 6 216

Bua kourpous: 3ammura BKP +
Bcero

Bunbl yueOHOM paboThI B sau. e B actpon.

qacax

O0mass TPyA0eMKOCTb JMCHMILIMHBI 110 Y4eOHOMY 6 162

ILUIAHY

CamocrositesbHas padora (CP): 6 162

Brimonaenue, Hanrcanue u opopmiienrne BKP 6 162

Bua kourpous: 3ammura BKP +

4.8 ®aKyaIbTaTUBBI

AHHOTALIUA

padoueii nporpamMMbl JUCUMIIJIMHBI
«IlepeBoa HayYHO-TeXHUYECKOM JuTepatypsy (PT/I.1)

1. IleJb AUCHMUILIMHBI - TPHOOPETEHNE 00yUYAIOIUMHUCS O0IIeH, KOMMYHUKATHBHON U
npodeccuoHaNbHOM KOMITETEHIINH, YPOBEHb KOTOPBIX HA OTIEIBHBIX dTanax s3bIKOBOI
MOJIFOTOBKHU MO3BOJISICT BHITIOIHATH PA3TUYHBIE BUIBI POPECCHOHATBHO
OPUEHTUPOBAHHOTO MEPEBO/Ia B IPOU3BOJICTBEHHON U HAYYHOH JESITEILHOCTH.

2. B pe3yabraTre u3ydyeHusi TUCHUIINHBI CTYIEHT JH0JIKEH:

Obnaoams crnenyromumu oouexyromypHouimu (OK) kommnereHnusMu:
- CIOCOOHOCTHIO K KOMMYHHMKAIIMM B YCTHOM M MUCBMEHHOU (hopMax Ha pycCKOM

U UHOCTPAHHOM  SI3bIKaX  JJId
MEXKYIbTYpHOTO B3aumoeicTus (OK-5);
- TOTOBHOCTBIO H3Yy4YaTb

pelieHus

3a1a4

Hay4YHO-TEXHUUYECKYI0 HH(pOopMaluio,

3apyOeKHBIN OMBIT 10 TematHke ncciemoanus (ITK-20).

3nams:

- OCHOBHEBIE CITOCOOBI AOCTHUIKCHUS SKBUBAJICHTHOCTHU B IIEPCBO/JC,

- OCHOBHBIE IIPHEMBI [IEPEBOA;

SA3BIKOBYIO HOpPMY U OCHOBHBLIC q)YHKHI/II/I A3bIKAa KaK CUCTEMBI;

MCKINYHOCTHOI'O nu

OTE€YECTBEHHBIH WU

- JIOCTaTOYHOE [Jisi BBIMIOJHEHUS TIEPeBOJA KOJUYECTBO JIEKCMUECKHX EIUHHUII,
(bpa3eonoru3MoB, B TOM YHUCIE COIHUATBHBIX TEPMHUHOB W JUHTBOCTPAHOBEAUECKHUX
peanui.

Ymems:

- TMPUMEHSTh OCHOBHBIE TIPHEMBI TIEPEBO/IA;

- OCYHIIECTBIISAITh MHUCHMEHHBIM TEpeBOJ C COONMIOJIEHHEM HOPM  JIEKCHYECKOU
SKBUBAJICHTHOCTH, COOIIoCHHEM rpaMMaTHYECKUX, CHHTAaKCUYECKHX H

CTUJIIMCTUUCCKUX HOPM;

- 0(pOopMIISTH TEKCT MEPEBOIAa B KOMITIBIOTEPHOM TEKCTOBOM PEIAKTOPE;
- OCYLIECTBIATH MEPEeBOJ C COOJIOACHHEM HOPM JIEKCMUECKOW SKBHBAJEHTHOCTH,
COOIOICHUEM TpaMMaTHYECKHUX, CHHTAKCUYECKMX M CTHJIMCTHYECKHUX HOPM TEKCTa
[IEPEBOA U TEMIIOPAJIbHBIX XapPAKTEPUCTUK UCXOJHOIO TEKCTA.

Braoems:
-  METOJIUKOW TMpearnepeBoI4ecKoro
BOCHIPHUSTHIO HCXOTHOTO BBICKA3BIBAHUS;

aHajiu3a TCKCTa,

CIIOCOOCTBYIOIIEH TOYHOMY

- METOJMKON MOJTrOTOBKM K BBHIMOJHEHHUIO MEPEeBOJA, BKIOYAs MOUCK HWH(POpMAlUU B
CIIPaBOYHOM, CIIEIUATIBHOM JINTEpAType U KOMITBIOTEPHBIX CETSIX;



- OCHOBaMH CHUCTEMBI COKPALICHHON NIEPEBOAYECKOM 3allMCH MPYU BBINOJIHEHUH [IEPEBOJA;
- OCHOBHOM MHOSA3BIYHOW TEPMHUHOJIOTHEN CIEHUATIBHOCTH;
- OCHOBaMH pedepupOBaHUs M AHHOTUPOBAHMS JTUTEPATYPHI MO CHEIUATBHOCTH.
3. KpaTkoe coep:kaHue IMCHUILINHBI:
Beenenue. [Ipeamer u posb mepeBoja B COBpeMEHHOM 001iecTBe. Paznuunbie BUIBI IEPEBOIA.
3agaun ¥ MECTO Kypca B ITOArOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTUH.
Moayas 1.
1.1. CpaBHeHue NOpsiIKa CIOB B aHIVIMICKOM M PYCCKOM IpeuioxeHusax. [lepeBog nmpocroro
MTOBECTBOBATEIBHOTO MPEITI0KEHUS HACTOSIIET0, OYIYIIEro U MPOIIEAIIET0 BPEMEHH.
Oco6eHHOCTH TepeBOAA BOIPOCUTEIbHBIX M OTPHULATENBHBIX IPEUIOKEHUH B pa3iIMuHBIX
BpEMEHax.
1.2 TlepeBox npemioxenuii Bo Bpemenax Indefinite, Continuous. Urenue u mepeBoj 1Mo TeMe
"Xumus".
Monyas 2.
2.1. IlepeBox npeokeHuit Bo Bpemenax rpymm Perfect, Perfect
Continuous (yTBepauTeabHbBIC, BOIMPOCHUTEIbHBIE W OTpHUIaTeNlbHbie (Gopmbl). OCOOEHHOCTH
ynoTpeOaeHus] BCHOMOIaTeIbHBIX IJ1aroJioB.
2.2 TlepeBoa cTpajaTeiabHOro 3ajora. TpyaHble cilydau epeBojia CTpaJaTeIbHOrO 3a10ra.
Urenue u mepeBoja TeKcToB 1o TeMe "Hayka u HayuHble MeTOAbl". AKTHUBU3ALUSA JIEKCUKU
IIPOYUTAHHBIX TEKCTOB.
2.3. IlepeBonm mnpumarounsix mpemioxkeHuil. Ilpumarounsie mnopiexamue. [IpugaTounsie
ckazyemble. Ilpupgarounsie  ompeaenurtenbHble.  [IpunaTouynble  0OCTOSTEILCTBEHHBIE,
MIPUIATOYHBIE TOTIOJIHUTEIbHBIE.
2.4. Tunel yCIOBHBIX MNpeNIOKEHUH, NpaBUiIa M OCOOCHHOCTH HX mepeBoja. llpakTuka
IepeBojia Ha puMepax TeKcToB o Xumuu, /[. 1. Menoeneese, nayke u mexnHonio2uu.
2.5. IlepeBoa mpenioKeHUH ¢ y4eToM IpaBHJla corjlacoBaHusi BpeMeH. IIpsMas u kocBeHHas
peub.
2.6. PaznuuHble BapuaHTHI IEPEBOA CYILIECTBUTEIBHOTO B IIPENTIOKEHUH.
2.7. MonianbHbI€ IJ1arojibl 1 0COOEHHOCTH UX MepeBoja. Pa3BuTue HaBBIKOB MEpPEBOJIA MO TEME
"Hayxka 3aBTparsero aus'.
2.8. CnenuanpHas TepMuHosiorus mno reme "Jlaboparopus".
2.9. Coxkpamenus. OcobeHHOCTH HMX TepeBoja. Pa3BuTHe HABBIKOB INEpeBOja Ha IMpHUMEpe
TekcToB 1o TeMe "Jlaboparopus, u3MepeHus: B XuMun'".
Moayas 3.
3.1. Hemuunbie ¢opmbl rinarona. Mudunutus (HeompeaenenHas ¢opma riarona). Poib
MHOUHUTHBA B TPEAJIOKEHMM M BapUaHThl MEpeBOAa HAa pycckuil s3bIk. Ilpuyactus u
repyHIui.
3.2. UHpUHUTHUBHBIE OOOPOTHI.
O6oport nonoiaHeHne ¢ THGUHUTUBOM. BapraHThl iepeBoaa Ha pyccKuil si3bIK. TepMuHoorus
110 TeMe "COBpEMEHHBIE TEXHOJIOTHH .
3.3. O6opot noanexamiee ¢ HHGUHUTUBOM. PaznuuHble BapuaHThI nepeBoja.TepMUHOIOTHS
1o TeMe " XHUMHUUYECKask TEXHOIOTHs .
3.4. TlepeBon mNpHUYACTHBIX OOOPOTOB. AOCOMIOTHBIA mNpuyacTHBIE OOOpPOT W BapHAHTHI
nepeBoja. PazButue HaBBIKOB IepeBojia MO TeMe "XuMudeckast TEXHOJIOTUsA".
4.00beM y4eOHOi TMCHHUIJIMHbBI:

Bcero 1 cemectp 2 ceMecTp
Bunpr yue6HOM paboTh Bz3au. | Bakan. | B3au. | Bakan. | B3au. | B axkan.
e/l yacax e/l. yacax e/l. yacax
OO0masi Tpy10eMKOCTh
AUCHMILINHBI 10 Y4eOHOMY 4.0 144 2,0 12 2,0 12
IJIAHY
Ay/IMTOPHbIE 3aHSITHS: 1,78 64 0,89 32 0,89 32




Jlexumu (Jlek) - - - - - -
[IpaxTnueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JIaGoparopusie 3ausaTus (J1ad) - - - - - -
CamocrosiTesibHasi padoTa
(CP): 2,22 80 1,11 40 1,11 40
CamocrosiTenbHOE U3yUEeHHE 299 80 111 40 111 40
pa3AesioB AUCHUTUIAHBI ' ! '
Bunx koHTpoOIs: 3a4eT 3auer - 3auer - 3auer -
Bcero 1 cemectp 2 ceMecTp
Bunast yueOHoI paboThI B 3au. aCTBOH B3au. | Bakan. | B3au. | Baxkan.
e. POIL. e. yacax enl. yacax
qacax
OO0mas Tpy10eMKOCTh
AMCUHMILINHBI 10 Y4eOHOMY 4,0 108 2,0 54 2,0 54
TUIAHY
AyIMTOpHbIE 3aHATHS: 1,78 48,06 0,89 24,03 0,89 24,03
Jlexuunu (Jlek) - - - - - -
[Tpaktuueckue 3anstus (I113) 1,78 48,06 0,89 24,03 0,89 24,03
JIaGoparopusie 3ausTus (J1ad) - - - - - -
Camocrosirentnas pagora 222 | 5994 | 111 | 2097 | 111 | 2097
(CP): ) H ) 1 EH H
(CamocTosTeNLHoE H3yueHHue 222 | 5994 | 111 | 2097 | 111 | 2097
pa3aesioB AUCHUTUIAHBI ! ' ! ' ' '
Bujx koHTpoOJIs1: 3a4eT 3auer - 3auer - 3auer -
AHHOTAIUA

Y4eOHOH MPOrpaMMbl 1M CHUATLINHbBI
«['paxknanckasn 3amuTa B Ype3Bbl4aiiHbIX cutyanusax» (PTH.2)

VYyeOHasi QUCHUIUIMHA YWTAeTCs B paMkax (QaxyiabTaThBa B 1 ceMecTpe M 3aKaHUMBAaeTCA

3a4CTOM.

1. Heap AUCUMIIIMHBI - TOATOTOBUTH CTYAEHTa K OCMBICICHHBIM MPAKTHYECKUM JEHCTBUSIM
Mo 00ecreyeHnIo cBoel 0E30MacHOCTH U 3aIUTHI B YCIOBUSAX BO3SHHUKHOBEHHS YpE3BhIYATHON
CUTyalluM IPUPOJIHOTO, TEXHOTEHHOIO U BOEHHOI'O XapakTepa.
3anaya U3y4eHus: CBOJUTCS K (POPMHUPOBAHHIO YMEHUN U HABBIKOB, MO3BOJISIONIUX Ha OCHOBE
M3y4YeHUs OMACHBIX M TOPAKAIMUX (PAKTOPOB YPE3BBIYAMHBIX CHUTyallUd MPUPOIHOTO,
TEXHOINEHHOI'0 M BOEHHOI'O0 XapakTepa, APYTrUX OMACHOCTEW YMEIO pelaTh BOIPOCHI CBOEH

0€30IaCHOCTH C MCITOJb30BaHUEM CpEACTB CUCTCMBIL Fpa)K}IaHCKOﬁ 3alllUTHI.

1. B pe3yabTaTe 0CBOCHHMS IUCHMIIJIMHBI CTYIEHT A0JKeH:
Obaaoams crnenyromumu o0mexkyasTypHbiMU (OK) komMneTeHnusIMu:

- CHOCOOHOCTBIO HCIOJIB30BAaTh NPHUEMBl OKa3aHUSl IMEPBOM IMOMOINU, METOMIbI
3aIUTHI B YCIOBUAX Upe3BblYaiiHbIX cuTyarmii (OK-9);
IPOM3BOJICTBEHHOTO TIEpCOHAlIa W
HaceJIeHUs OT BO3MOXKHBIX IIOCJICACTBUN aBapHii, KaTacTpod, CTUXUHHBIX OeICTBUI

- BJIAACHUEM OCHOBHBIMHM MCTOAAMH 3alIMThI

(OIIK-6);

- CHOCOOHOCTHIO TPUHUMATh KOHKPETHBIE TEXHHUYECKHE pEIIeHUs TMpu pa3paboTke
TEXHOJIOTHYECKUX TIPOIIECCOB, BHIOMpPATh TEXHUYECKHUE CPEACTBA M TEXHOJOTUH C
YUYETOM 3KOJOTHYECKHUX MocieAcTBui ux npumeHenus (I1K-4).




3uams:

- XapaKTepUCTHKH HPUPOJHBIX OEICTBMI, TEXHOTCHHBIX aBapuili M  KatacTpo( Ha
panuanoHHO, XMMHUYECKH W OHMOJIOTMYECKH OMACHBIX OOBEKTaxX, MOpaxaromme (QakTopbl
JIPYTHUX ONAaCHOCTEN;

- OCHOBBI BO3JICHCTBUSI OMACHBIX (PAKTOPOB UYPE3BBIYAMHBIX CHTyallud Ha 4YEJIOBEKa H
IIPUPOJHYIO CpeNy, JOIYCTHUMBbIE MPEACIIbHBIE KPUTEPUH HEraTUBHOIO BO3JEHCTBUS;

- Mepbl 0e30MacHOro TMOBEACHUS NpHU MNpeObIBAaHMM B pailoHax (30HAaX)  IOXapos,
PaZlMOaKTUBHOI0, XUMHUYECKOT0 U OMOJIOTMYECKOT0 3arpsi3HEHMS;

- cnocoObl W CpeAcTBa 3aIlMTHI YEJOBEKA OT BO3ICHCTBUS IMOpa)xarmux (HakTopoB
Ype3BbIYAHBIX CUTyaLM IPUPOAHOIO, TEXHOTEHHOIO U BOCHHOI'O XapaKTepa.

Ymemn:

- WCIOJIB30BaThb  CPEICTBA 3aIUTBI OPraHOB JAbIXaHWS M KOXH, MEIULUHCKUE I
CaMO3alllUThl ¥ OKa3aHUS TOMOLIH IPYIUM JIIOSM;

- IPUMEHSTh IEPBUYHBIE CPEICTBA MOXKAPOTYIIEHUS [UIsl JOKAJIN3ALMN U TyLLEHUs 10Xkapa,
BO3HUKILIETO B ayTUTOPUH (J1abOpaTopun);

- OKa3bIBaTh cebe M APYrMM HOCTPAJaBIIMM MEAMLIHMHCKYIO HMOMOILb C MCIIOJIb30BaHUEM
TaOEIBHBIX U TOAPYYHBIX MEAUIIMHCKUX CPECTB.

Braoemy:

- npuéMaMu NPOBEIECHUS YaCTUYHON CaHUTApHON 00pabOTKU MpHU BBIXOJE U3 paiioHa (30HBI)
PallMOAaKTUBHOTO, XUMHUYECKOT0 U OMOJIOTHYECKOT0 3arpsi3HeHUS (3apaxeHus);

-- CI0CO0AMHU U TEXHOJIOTUSIMU 3alLUThI B YPE3BbIYANHBIX CUTYaLIHSIX.
3. Kpartkoe cogep:xanue JUCUUIIMHBI.

1. OmnacHoctu npupoaHoro xapakrepa. CruxuiiHple OenCTBUS, SIBJIGHUSL TIPUPOJIbI
pa3pyLIUTEIbHON CUIIBI - 3€MJIETPSICEHMS, HAaBOAHEHUS, CEJICBBIE MIOTOKH, OIOI3HHU, CHEKHBIE
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00BAJIbl, 3aCYXHU, yparaubl, OypH, moxapsl.

2. OnacHOCTH TEXHOI'€HHOIO Xapakrepa. ABapuUM M KaTacTpobl Ha pajuallMOHHO
OIIaCHOM OOBEKTE, XUMHUYECKH OIIACHOM OOBEKTE, OMOJOTMYECKH OIIAaCHOM OOBEKTE, Ha
TpaHcnopTe  (PKEIEe3HOJAOPOXKHOM,  aBTOMOOWJIBHOM,  pPEYHOM,  aBHAIlMOHHOM);  Ha
THIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMaX KU3HE00eCeueHU .

3. OnacHocTu BOEHHOro xapakrtepa. IIpuMeHeHme OpyXHusi MaccOBOTO IOPaKEHHUS
(ssmepHOrO, XHMMHYECKOTO, OWOJIOrMYECKOT0), OOBIYHBIX CPEACTB C 3aXUTaTeIbHBIM
HAIlOJIHEHUEM, HOBBIX BHJOB OpYXKHUSA. 30HBI 3apaKEHUS OT CPEACTB MOPAXEHUS M UX
BO3JICHICTBUE HA HACEJIIEHNUE U OKPYKAIOILYIO IIPUPOHYIO CPENY.

4. TloxapHast 0€30MaCHOCTb — COCTOSHHE 3aIlMIEHHOCTH HAacCeJIeHUs, MMYIIECTBa,
olmiecTBa M rocyaapcrsa oT moxkapoB. lloxkapHass omacHOCTh (IIPUYMHBI BO3HWKHOBEHHUS
II0’KapoB B 3JIaHUsAX, JIECHbIE Moxapsbl). JIokanuzanusa u TymeHue noxkapos. [Ipocrelimme
TeXHUYECKHE cpeacTBa mnoxkaporymenus (orHerymmurenn OIl -8, OVY-2) u mpasuia
I10JIb30BAHUS UMHU.

5. KoMIutekc MeponpusiTUil rpaKJaHCKOM 3aIUThl HACEJICHHUS.

Omnogemienne ¥ MHPOPMHPOBAHUE HacesleHUs 00 omacHocTu. [IpuHATHE HaceneHUeM
curHayioB omnoBenieHus («BHumanue Bcem!», «Bo3aymHas tpeBoray, «PamuanmnonHas
OIMACHOCTBY, «XHUMHUYecKas TpeBoray, «OTOONH OMacHOCTHU») U MOPSJIOK JCHCTBUS MO HUM.
DOBakyalusi HaceleHUsl W3 30HbI ornacHOCTU. CrocoObl 3BaKkyaluu OKCTpeHHasl HBaKyallus
CTYJEHTOB U3 ayIUTOPUHU IIPU BOSHUKHOBEHUH T10Kapa.

CpenctBa mHAMBHAYyaIbHOW 3ammThl opraHoB apixanus (['T1-7, I'TI-7B, ITI-9, P-2, V-2K,
PITA-1, PIII-67M, PVY-60M, «®enuxcy», ['/I3K, AT, AI-3, TI3Y-K, UII-4M, UII-5, UII-6,
KUII-B), koxu (JI-1, O3K, KNX-4M, KMX-5M) yenoBeka. MenunuHckue cpeicTBa 3alUThl .
CpencTBa KOJUIEKTUBHOW 3alMThl HaceneHHs. HazHaueHue, 3alIMTHBIE CBOWCTBA YOEXKHILI.
[IportuBopanuanuonnsie ykpeitusa (I[IPY, moazemuble nemexoaHble IEPeXo/bl, 3arIy0IeHHbIE
CTaHLMU METPOIOJIUTEHA), MPOCTEHIINEe YKPbITUSA (TpaHIIeH, OKOIMbI, MEPEKPBITHIC IIENH).
[IpaBuna 3ansTHs yoexKuIIa.



6. Oxa3zaHue nepBOH MEIMLMHCKOM TOMOIIM IIPU OKOTaX, pPaHEHMSX, 3apaKEHUsX.
[IpoBeneHne 4acTUYHOM CaHUTapHOM 0OPaOOTKM KOXKHBIX IIOKPOBOB YEJIOBEKA MPHU BHIXOJE U3
30H paJIMOAKTHBHOTO, XMMHUYECKOTO M OMOJOTHYECKOTO 3apaKeHHs (3arps3HEHUs), U3 30H
I10KapoB.

7. JIuxkBuIanus NOCIEACTBUNM YpE3BbIYAHON CUTyallud. PaguanuonHas 1 XuMu4ecKas
pa3Beika ouara nopaxkeHus (3apaxkeHus). ABapuiiHo-criacaTelibHble paboThl. CrneunuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JE3aKTHBALWA, Jerazauus, Je3uHQEKIHs,
J€3UHCEKLNs

8. DKCTpeHHas »3Bakyallus W3 ayauTopuu (1abopaTopuu) B YCIOBUAX I0Xapa,
pasuanoHHOr0, XMMUYECKOT0, OMOJIOTHYECKOT0 3arpsI3HEHUS TEPPUTOPUN € UCIIOIB30BAHUEM
npoctenimx cpeacts 3amuthl («Denukey», 13K, npotusorasa I'T1-7 ¢ AI1T-3).

4. O0beM y4eOHOH TUCHUILINHBI:

B 3aueTHBIX
Bupl yue6HO# paboThI eIMHULIaX B axkanew.

qacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 1,0 36
KonrakTHas pa6ora: 0,44 16
Jlexumm (Jlek) - -
Jlaboparopusie paboTs (J1ab) - -
ITpakTnueckue 3anstus (113) 0,44 16
CamocrositesbHasi padora (CP): 0,56 20
Buj koHTpOJISA: 3a4eT/IK3aMeH - 3auer

B 3aueTHBIX
Buapl yue6HO# paboThI eJUHHLIAX B acrpon.

Jacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 1,0 27
KonrakTHas padora: 0,44 11,88
Jlextum (Jlek) - -
JlabopaTtopHbie padoTsl (J1ab) - -
[Tpaktiueckue 3anstus (I13) 0,44 11,88
CamocrositeabHas padora (CP): 0,56 15,12
Buja koHTpOJISI: 3a4eT/IK3aMeH - 3ader

5. TPEBOBAHMUS K YCJIOBUSAM PEAJIN3ALIUU ITPOI'PAMMBbI
BAKAJIABPUATA

5.1. TpeGoBaHus K KaApoBOMYy o0ecre4eHH IO

KangpoBoe oOecrneuenne mporpamMmbl OakajaBpuaTa COOTBETCTBYET TpeOOBaHUSAM
dI'O0C BO:

— peanM3anMio MporpaMMbl OakaiaBpuaTa 00ECIEeUMBAIOT HAyYHO-TIEAArorH4ecKue
pabOTHUKM yHHUBEpPCUTETa, a TaKXe JIMLa, NpPUBJIEKaeMble K peaau3alud IporpaMMbl
OakanaBpuaTa Ha YCIOBHUSIX I'PaXXJaHCKO-IIPaBOBOIO JI0TOBOPA;

—  KBaIM(HKAIMA  PYKOBOJAIIMX M HAyYHO-NIEAArOrMUECKUX  pabOTHUKOB
YHUBEPCUTETA COOTBETCTBYET KBaNU(UKAIIMOHHBIM XapaKTePUCTHKAM, YCTAaHOBJIEHHBIM B
EnvnoM KBalM(UKAIMOHHOM CIHPAaBOYHHUKE JOJDKHOCTEW PYKOBOIUTENEH, CHEIHAIMCTOB U
ciyxamux, pasnene «KanndukanuoHHbIE XapaKTEPUCTUKH JOJDKHOCTEH PYKOBOIUTENEH U
CMELUAINUCTOB BBICIIETO MPO(ECCHOHANBHOTO U JOMOJHHUTEIBHOIO MNpOo(ecCHOHANTBHOTO
o0Opa3oBaHUs», YTBEPKACHHOM IMPHUKa30M MUHHUCTEPCTBA 3/PaBOOXPAHEHUS M COLHUAIBHOIO
pa3Butus Poccuiickoii ®enepauuu ot 11 sauBaps 2011 1. Ne 1 (3apeructpupoBaH



