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1. OBIIHUE ITOJIOXKEHU A

11  OcHoBHas mpodeccuoHambHas  oOpa3oBaTenbHAsh  MPOTrpaMMa  BBICILIETO
oOpa3oBaHus - MporpaMMa MOATOTOBKH OakalaBpoB (nanee - mporpamma OakamaBpuarta, OOIT
OakanaBpmaTa), peanu3yemMas B COOTBETCTBUM C  (elepalbHBIM  TOCyJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIEr0 00pa3oBaHUs (elepatbHbBIM TOCYJapCTBEHHBIM
OFOJDKETHBIM 00pa30BaTEIBHBIM YYPEXKJICHUEM BBICIIETO0 00pazoBaHUsi «POCCHICKUN XWMHUKO-
TEXHOJOTUYECKHI yHUBepcuTeT umenu .M. MenneneeBa» no HanpaBJIE€HHUIO MOATOTOBKHU
18.03.01 Xwumuueckass TexHoJoTHs, Tpoguiab «TeXHONOTUS 3aUTBI OT KOPPO3UNY,
npeacTaBisier co0O KOMIUIEKC OCHOBHBIX XapaKTePHCTUK OOpa30BaHUs, OpPraHU3alMOHHO-
MeJarornyeckux YcJIoBUM, (opMm arrectanuu, KOTOpBIA MpeAcTaBiIeH B Buae oOmIe
XapaKTepUCTUKH MporpamMmbl OakajiaBpuaTa, ydeOHOro IIaHa, KaJeHJApHOro y4eOHOro
rpaduka, pabouux mporpaMM JUCHMIUIMH, HIPOrpaMM THPAKTUK, OLIEHOYHBIX CPEJCTB,
METOIUYECKUX MaTEPUaJIOB.

12 HopmaTWBHBIE IOKYMEHTHI sl pa3pabOTKW TporpaMMbl OakaiaBpuara IIo
HATPaBJICHUIO MTOJITOTOBKH COCTABIISIOT:

-OenepanpHblil 3ak0oH oT 29.12.2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

-ITpukaz MwunoOpuayku Poccum ot 11.08.2016 r. Ne 1005 «OO6 yTBepkaeHUH
(benepanbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa BBICHIETO OO0pa3OBaHUA IO
HarnpaBiieHnto moarotoBku 18.03.01 Xwumuueckas TexHosorus (ypoOBEeHb OakalilaBpuara)y»
(3apeructpupoBano B Munrocte Poccum 29.08.2016 1. No 43476) (manee - ®I'OC BO mo
HarpasiieHnto moarotoBku 18.03.01 Xumuueckast TexHoorus (ypoBeHb OakaiaBpuara).

OOyueHre aMI] C OTPAHUYECHHBIMH BO3MOXXHOCTSMH 3JI0POBBSI OCYIICCTBIISIECTCS B
COOTBETCTBUHU C JEHCTBYIOIIMM 3aKOHOAATENbCTBOM Poccuiickoii denepauu U JOKaIbHBIMU
HopMatuBHbIMU akTaMu PXTY um.JI.11.Menneneena".

13 OOmas xapakTeprCTHKa TPOTpaMMbI OakajiaBprara

Lenpro mporpamMmbl OakanaBpuara sSBISICTCS CO3JIAHHUE ISl OOYYaIOUIUXCS YCIOBUH LIS
nprOOpeTeHUs] HEOOXOAUMMOTO ISl OCYIIECTBICHUS MPO(PECCHOHAIBHON NEATEILHOCTH YPOBHS
3HAaHUM, YMCHUWH, HABBIKOB, OIBITA JEATCIPHOCTH M TIOJATOTOBKM K 3alIUTE BBIMYCKHOU
kBanupuKanoHHou padotsl (BKP).

OO6yuyenue o nporpamme OakagaBprara B OpraHU3aIMK OCYIIECTBIISIETCS B OUHON

dhopwme.
O6beM mporpaMMel OakanaBpuara coctabiseT 240 3aueTHBIX eIUHUIL (Tanee - 3.€.).

Cpox nosrydeHus: 00pa3oBaHusI IO IporpaMMe OakaitaBpHuara:

- B OyHOH dQopme o0OydeHus, BKIIOYas KaHMUKYJbI, MpPEJOCTaBIsIeMble TOCie
MIPOXOXKJICHUST TOCYAApCTBEHHOM HTOTOBOM aTTeCTallld, BHE 3aBUCHUMOCTH OT NPUMEHSEMBIX
o0pa3oBaTeNIbHBIX TEXHOJIOTUH cocTaBisieT 4 roga. O0beM MporpaMmbl OakajgaBpuara B OYHOM
¢bopme 0OyueHusl, peaar3yeMblid 32 0JIUH y4eOHBIH roJ], cocTaBiseT He 6oiee 60 3.e.;

- TIpy O0y4EeHUH MO WHAMBUIYyAIIbHOMY y4eOHOMY IJIaHYy COCTaBIIIeT He Oosiee cpoka
MOJIydeHUs: 00pa30BaHuUsl, YCTAHOBJIEHHOTO JJISi COOTBETCTBYIOIIEH (opMbl 0OyueHus. Oobem
porpamMmbl OakajaBpuaTa 3a OJMH y4eOHBIN roJl Mpu 00y4eHUH N0 MHIUBHIyalIbHOMY IIIaHY
BHE 3aBUCHUMOCTH OT (hopMBbl 00y4eHHUsI HE MOXKET COCTaBIIATh Ooiee 75 3.e.

OOpasoBarenbHas JAEATENILHOCTh 0 MporpamMMe OakalaBpHaTa OCYIIECTBISIETCS Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepanuu, €clid WHOE HE OMPEIENICHO JIOKAJTbHBIM
HOPMaTHUBHBIM aKTOM OpPTraHU3aLUH.

CrpykTypa mporpammbl OakajlaBpHara BKIIOYaeT 0OsS3aTeNbHYI0 4YacTh (0a30ByI0) U
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9acTh, GOpPMHUPYEMYIO YUACTHHKAMU 00pa30BaTEebHBIX OTHOIICHUH (BapUaTUBHYIO).
OT1o obecrneunBaeT BO3MOKHOCTh pealu3allii IporpamMM OakallaBpuaTa, UMEIOIINX
Pa3IMYHYIO HAPaBIEeHHOCTH (TIpo¢wITh) 00pa3oBaHMs B paMKax OJTHOTO HAIIPABJICHUS



MOATOTOBKH (ajiee - HalpaBJICHHOCTH (TPO(UIIL) TPOTPAMMBI).

[Iporpamma GakanaBpuaTa COCTOMT U3 CIECAYIOIIUX OJOKOB:

biok 1 «ducuumiuael (MOAYIU)», KOTOPBIM BKIIOYACT IJUCIUIUIMHBI (MOIYJIH),
OTHOCSIIMECS K 0a30BOM 4acTU MPOTpaMMBbl, M JAUCHUILIUHBI (MOJYJIH), OTHOCSIIHECS K €€
BapUaTUBHOW YaCTH;
brok 2 «IpakTuku», KOTOpPBIM B MOJHOM O0ObEME OTHOCUTCSA K BapHaTHUBHOW 4YacTH
IIPOrpPaMMBbl;
brnox 3 «l'ocymapcTBeHHass UTOroBasi arrecTalys», KOTOpbIH B IOJHOM 0OBEMe
OTHOCHUTCSI K 0a30BOH YacTW MPOTpaMMBbl M 3aBEPIIACTCS TMPHUCBOCHHEM KBAJIM(UKAIUH,
YKa3aHHOH B TIEpeYHe HANPABICHHUI IOrOTOBKU BBICIIETO 00pa30BaHUs, YTBEPKICHHOM

CrpykTypa nporpamMmsl 6akajaBpuata

O0bem porpamMmbl 0akaiaBpuara B
CtpyKkTypa nporpaMMbl OakajgaBpuaTa 3aYETHBIX CIUHUIAX
JlcuuminHel (MOYIN) 216
biiok1 ba3oBas yacTb 115
BapuaTtuBHas yactb 101
oK 2 [IpakTiku 18
BapuaTtuBHas yactb 18

MunuctepcTBoM o00pa3oBanus U Hayku Poccuiickoit denepanuu.

ok 3 ['ocynapcTBeHHast UTOTOBAsI aTTeCTalUs 6
bazoBas yacTtb 6
O06beM porpamMmbl OakaiaBpuarta 240

JuctunauHel (MOy M), OTHOCSIIHECS K 0a30BOM YacTH MpOoTrpaMMbl OakajaBpHuaTta,
SBIISIOTCSL  O0SI3aTENIBHBIMU  JUISI  OCBOGHMSI OOydaloU[UMCSi BHE 3aBUCHMOCTH  OT
HarpaBJieHHOCTH (Tpodmiisi) mporpaMMbl OakajaBpuara, KOTOPYHO OH ocBamBaeT. Habop
TUCIUTIINH  (MOJyJIei), OTHOCSIMXCA K 0a30BOM dYacTH TMIporpamMMbl OakajgaBpHuaTa,
OpraHu3amus OINpeAeNsaeT CaMOCTOSTENbHO B oObeMe, ycraHoBiieHHOM PI'OC BO mo
HanpasieHuto 18.03.01 «Xumuueckass TEXHOJIOTHS», C YYETOM COOTBETCTBYIOIIHMX
MIPUMEPHBIX OCHOBHBIX 00pa30BaTebHBIX MPOTPaAMM.

Juctunuael  (Moxynmu) 1o GUIOCOPHUH, HUCTOPUHU, HMHOCTPAHHOMY  SI3BIKY,
0€30MMaCHOCTH KU3HECITEILHOCTH Pealn3yIOTCs B pamMKax 6a3oBoii yactu bioka 1
«ducuuminnel (MOAYNH)» mporpammel OakanaBpuara. OObeM, coliep:kKaHHE U MOPSAIOK
pealM3aliii  yKa3aHHBIX  JUCUUIUIMH  (MOAayled)  ONpeAensioTcs  OpraHu3alueit
CaMOCTOSITENIBHO.

Jucuumiuael (MOLyaU) M0 (GU3UYECKOH KYIbTYPE U CIIOPTY PEAU3YIOTCS B PaMKax:

-6a3oBoit yactu bnoka 1 «/luctumiueel (MOAyNH)» MporpaMMbl OakaiaBpuara B
o0beme He MeHee 72 akaJieMUUYecKUX 4acoB (2 3.€.) B 04HOM Gopme 00ydeHus;

-3JIEKTUBHBIX JUCHUILTUH (Moaynei) B o0beMme He MeHee 328 akaJleMUYEeCKHX 4acoB.
VKa3zaHHBIE aKaJIeMHUYECKHE 4Yachl SIBJIAIOTCS 00s3aTeIbHBIMU JUI OCBOCHHMS M B 3.6. HE
NIEPEBOJIATCH.

Jucuuminael (MOIyNn) N0 (PU3NYECKON KYIbType U CHOPTY PEeIn3yIOTCs B OPSIIIKE,
YCTaHOBJICHHOM OpraHu3aiuei. J[is MHBalIuI0B U JTUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU
3JI0pOBBSI OPraHM3aIUs YCTAHABJIMBAET OCOOBIN MOPSJOK OCBOEHHS JUCLUIUIMH (MOJyJei)
1o (pu3nyecKoit KylIbType U CIIOPTY C YI€TOM COCTOSIHUSL UX 3/10POBbSL.

Juctunnuuel  (MOAYMH), OTHOCSIIUECS K BapHaTUBHOW YacTU MPOTPaMMBI
OakanmaBpuaTa, W TMPAKTUKH OMNPEACNSIOT HAMpaBIeHHOCTh (MpOoduip) MporpaMMbl
OakanaBpuata. HaGop muctumivH (MOAynel), OTHOCSIUXCS K BapHAaTUBHOW YacTH
MporpaMMbl OaKanaBpuaTa, U MPaKTUK OPTaHU3ALMs OMPeIesieT CAaMOCTOSATENHHO B 00BEME,
ycraHoBiaeHHOM PI'OC BO no nanpasnenuto 18.03.01 «Xumuueckas texnonorus». [locie
BbIOOpA 00YYaIOUIMMCS HAPaBICHHOCTH (TPOQUIIs) MpOrpaMMbl, HAOOP COOTBETCTBYIOLIUX
JTUCIUIUTAH (MOJYJEH) U MPAaKTUK CTAHOBUTCS 00S3aTEIBHBIM /ISl OCBOSHUS 00yYaroIIUMCSI.
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B buok 2 «IIpakTukm» BXoIAT yuyeOHas U IPOU3BOACTBEHHASI, B TOM UHUCIIE
MPENIUILUIOMHAs, IPAKTUKH.

Tumb! yueOHOM PAKTHKU:

- IPaKTHKA I10 MOJIyYSHUIO IEPBUYHBIX MPO(HECCHOHATBHBIX YMEHUH 1 HAaBBIKOB, B
TOM YHCJIE€ IEPBUYHBIX YMEHUI U HAaBBIKOB HAYYHO-UCCIIEA0BATEIbCKOMN 1EATEIBHOCTH.

Crnioco6b1 mpoBeicHNsT y4eOHOM MPAKTUKU: CTAIMOHAPHAS; BBIE3/IHAS.

TuIbl NPON3BOICTBEHHON TPAKTHKU:

-TIPaKTHKA T10 TOJyYEHHIO MPO(PEeCCHOHAIBHBIX YMEHUN U OTIBITA MPO(HECCHOHATEHON

NeSITENIbHOCTH;

-Hay4HO-HCCIIE0BATENbCKas paboTa.

CrniocoObI MpoBeICHNsT TPOU3BOJICTBEHHOM MTPAKTUKU: CTAIIMOHAPHAS;, BHIC3AHAS.

[IpennumiioMHass  mpakTUKa  MPOBOJUTCS A BBINOJHEHHUS  BBITYCKHOMN
KBaJIN(DUKAIIMOHHOM pabOTHI U SBISETCS 0053aTENbHOM.

VYyeOHas U (WIM) NPOU3BOJACTBEHHAs NPAKTHKUA MOTYT MPOBOJIUTHCS B CTPYKTYPHBIX
MOApa3ICJIEHUSAX OpraHu3alllu.

Bei6op MecT mpoXoKAeHHsl MPAaKTUK JUIsl JIML C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH
310pOBbsSI TIPOM3BOJUTCS C YYETOM COCTOSIHHSI 3JI0pOBbS OOy4aromuxcs M TpeOOBaHUU IO
JOCTYITHOCTH.

B bnox 3 «l'ocymapcTBeHHass WTOroBasi aTTECTalMs» BXOJWT 3alllUTa BBITYCKHOU
KBJIM(UKAIIMOHHOM paboThl, BKIIOYas MNOJATOTOBKY K TMPOLEAype 3alUThl U MPOLEIYPY
3aIUTHI.

Peanuzanuss wactu (wacteil) o00pa3oBaTENbHOM NpPOTpaMMbl M TOCYAAPCTBEHHOM
UTOTOBOM aTTeCTallMM, COJIep’Kallel HaydYHO-TEXHHUYECKYI0 HHGMOpMaIHio, MOJIeXKallyo
HKCIOPTHOMY KOHTPOJIIO, U B paMKax KOTOPOH (KOTOPBIX) A0 CTYJEHTOB JOBOISATCS CBEICHMS
OTPAaHWYEHHOTO JIOCTyna W (WJIM) B YYEOHBIX IENISAX MCIOJB3YIOTCS CEKPETHBIE O0O0pasibl
BOOPY)KECHHUS, BOEHHOW TEXHMKHM, HUX KOMIUICKTYIOIIME U3JENus, HE JAOIycKaeTcs c
IIPUMEHEHHEM JICKTPOHHOTO 00y4eHHsl, JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIL.

I[Ipu pa3paboTke mporpamMmbl OakajmaBpuara oOydaromuMcs  oOecreuynBaeTCs
BO3MO’KHOCTh OCBOECHHUS JUCLUIUIMH (MOAYJEH) 110 BBIOOPY, B TOM YHCIIE CHEHMAIbHbBIC YCIOBUS
MHBAIWJAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU 3[0pOBbs, B 00beMe He MeHee 30
IIPOLIEHTOB 0ObeMa BapuaTUBHOM yacTu biioka 1 «lucuumuinysl (MOAYIN)».

KonnuecTBo 4acoB, OTBEAECHHBIX HA 3aHATHS JEKIIMOHHOTO THIIA, B 11eJIoM 110 biioky 1
«lucuuIuinHel (MOAYIN)» cocTaBisieT He Oosee 50 MpPOLEHTOB OT OOIIEro KOJMYECTBAa 4acoB
ayJUTOPHBIX 3aHATUH, OTBEAECHHBIX Ha pealln3aluio J1aHHoro bioka.

IIpo¢unbHas HaIpaBJICHHOCTb porpaMm OakanaBpuaTa onpezaesnsercs
oOpa3oBaTe/IbHOW  OpraHu3alel, peanusyromeid o0pa3oBaTeNbHYIO  IporpamMmy IO
COOTBETCTBYIOLIEMY HAIPABJICHUIO TOATOTOBKH.

14 TpeboBaHus K MOCTYMAIOIIEMY

TpeboBanus K MOCTyHaroleMy OINpenessitoTcss (eaepalbHbIM 3aKOHOJIATEIbCTBOM B
oOmactu oOpa3zoBaHus, B ToM uucie llopsakom npuema Ha oOydyeHue o 00OpazoBaTEIbHBIM
IporpaMmaM BBICHIETO 0OO0pa3oBaHMs - MporpamMmaM OakajlaBpuaTa Ha COOTBETCTBYHOIUH
y4eOHBIN TO/I.

2. XAPAKTEPUCTHUKA MPO®ECCUOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHHUKOB, OCBOUBIIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. O6nacth mpoeccuoOHaTBHON AEATENbHOCTH BBIITYCKHHKA:

— METO/bl, CIOCOOBl M CPEACTBA MOJYYEHHUS BEIIECTB M MaTEepPHaJOB C IOMOIIbIO
¢u3nueckux, (U3NKO-XUMHUUECKUX M XUMHUYECKUX MPOIIECCOB, MPOU3BOJICTBO Ha HUX OCHOBE
U3JeNTUH pa3IMyHOrO Ha3HAUYEHUS;

— CO3JlaHHe, TEXHOJOTMYECKOE COIMPOBOKICHHE M ydacTHe B padoTax IO MOHTaxYy,
BBOJY B JICHCTBHE, TEXHUYECKOMY OOCITYKMBAHUIO, TUArHOCTHUKE, PEMOHTY M JKCIUTyaTalluu
IPOMBIIIICHHBIX ~ MPOMU3BOJCTB  OCHOBHBIX HEOPraHMYECKMX  BELIECTB, CTPOUTEIBHBIX
MaTepHaioB, MPOAYKTOB OCHOBHOTO U TOHKOTO OPraHUYeCKOTO CUHTE3a, IMOJIUMEPHBIX



MaTepHalIOB, MPOAYKTOB IepepaboTKu HedTH, raza W TBEPAOTO TOIUIMBA, JIEKAPCTBEHHBIX
MperapaToB.

2.2. O6BexTHI po(hecCHOHATBFHOMN AEATEILHOCTH BBIITYCKHUKA

OObexTamu Npo(ecCHOHATBHON AEATEIbHOCTH BBITYCKHHUKOB, OCBOMBIINX IPOTPAMMBI
OakanaBpuaTa SIBJISIFOTCSI:

— XMMUYECKHE BEIIECTBA M CHIPHhEBbIC MaTEPHAIIBI Il IPOMBIIIIEHHOTO TPOHU3BOJICTBA
XUMHUYECKOHN MPOAYKINH;

— METO/bI ¥ IPUOOPHI OIIPEACTICHHS COCTaBA M CBOMCTB BEILECTB 1 MAaTEPUAJIOB;

— 000pyaOBaHUE, TEXHOJOTHIYECKUE TPOIECCHl U MPOMBIIIJICHHBIE CUCTEMbI TOTY4SHHS
BEIIECTB, MAaTEPHUAIOB, H3JCIHHA, a TaKKe METOJbl M CPEICTBA TUATHOCTUKKA M KOHTPOJIS
TEXHUYECKOTO COCTOSIHHS TEXHOJIOTHYECKOTO O0OpYAOBaHUS, CpEACTBA ABTOMATH3AllMHd U
VIIPaBJICHUSI TEXHOJOTHYECKHMMHU TIPOLIECCAMH, METOJBI M CPEICTBA OIEHKH COCTOSIHHUS
OKpYIKArOIIeH Cpe/Ibl M 3alIUTHI €€ OT BIUSHUS MPOMBIIUIEHHOTO MTPOU3BOJICTBA.

2.3. Bugpl npodeccnoHambHOM eI TENFHOCTH BRITYCKHUKA

Bunsl mpodeccroHanbHOW  AEATENBHOCTH, K KOTOPBIM TOTOBSITCSI  BBITYCKHUKH,
OCBOMBIIIME TPOrpaMMy OakataBpuaTa:

MIPOU3BO/ICTBEHHO-TEXHOJIOT HYECKAs:

-opranm3aims ~ paboumx MeCT, WX TEXHHUYECKOE OCHAIICHHWEe, pa3MelcHUe
TEXHOJIOTUYECKOTO 000PYI0BaHUS;

-3KCIUTyaTanus U 00CIy)KHBaHNE TEXHOJIOTHYECKOTO 000PYI0BaHUS;

- yIIpaBIlIeHHE TEXHOJOTUIECKUMH TPOIIECCAMU TIPOMBIIIIJICHHOTO ITPOU3BO/ICTBA;

- BXOJIHOW KOHTPOJIb CHIPhSl 1 MAaTEPHAJIOB;

- KOHTPOJIb COOJTIOIEHUS TEXHOJIOTHYECKON AUCITUTUTUHBL,

- KOHTPOJIb KaueCTBA BBIIYCKAEMOH MPOIYKIIUHU C UCIOJIB30BAHUEM THUIIOBBIX METOJIOB;

- cclieloBaHKe IPUYMH Opaka B IPOU3BOJCTBE, pa3padOTKa MEPONPUATHH IO €ro
IPESYNPEXIECHUIO U YCTPAHEHHUIO;

- OCBOEHHE TEXHOJOIMUYECKUX IMPOLECCOB B XO/I€ MOJArOTOBKH ITPOU3BOACTBA HOBOM
TIPOKLIHH;

-y4dactue B paboTe 10 HalaJ ke, HACTPOMKE U ONBITHOM poBepKe 000pyAOBaHUS U
IIPOrPaMMHBIX CPEJICTB;

-IIpOBEpKAa TEXHUYECKOI'O0 COCTOSHHUSA M OCTAaTOYHOIO pecypca 00OpyJOBaHu,
opraHu3zanus npo(uIaKTUYECKUX OCMOTPOB U TEKYLIEr0 PEMOHTA;

- IpUeMKa U OCBOEHHUE BBOJUMOI0 000Py10BaHMS;

COCTaBJIEHHUE 3asIBOK HAa 000PY/I0BaHHE U 3allaCHbIE YaCTH, IOArOTOBKA TEXHUYECKOM
JOKYMEHTAI[M1 HAa PEMOHT;

Hay4YHO-HUCCIIe10BaTeIbCKas:

- U3y4eHHE HAyYHO-TEXHUUYECKONH HH(POPMALIMU, OTEYECTBEHHOIO U 3apy0eKHOI0 OIbITa
110 TEeMaTHUKE UCCIIEI0BaHMS;

-MaTeMaTHYeCKOEe MOJIECIMPOBAHUE IPOLECCOB M OOBEKTOB Ha 0a3e CTaHAApPTHBIX
[IaKeTOB aBTOMATU3MPOBAHHOTO MPOCKTHUPOBAHUS M MAKETOB MNPHUKIATHBIX IpOTpamMM JIJs
Hay4HBIX HCCJIeI0BaHMIA;

-TIPOBE/IEHUE HKCIEPUMEHTOB 10 3aJaHHOM METOAMKE, COCTaBJIEHHE OIHCaHMS
MIPOBOJIUMBIX UCCIIEOBAHUM U aHATIN3 UX Pe3yJIbTaToB;

- IOJITOTOBKA JAHHBIX JUIS COCTABJICHUS 0030pOB, OTYETOB M HAYUYHBIX MyOJIMKALIUH;

- COCTaBJICHUE OTYETA IO BBHIIOJHEHHOMY 33/1aHUI0, y4acTHE BO BHEJPEHUH pe3yIbTaTOB
ucclieIoBaHui 1 pa3paboToK;

- IPOBE/IEHUE MEPOIPUATUH MO 3aIUTE OOBEKTOB MHTEIIEKTYaJbHOW COOCTBEHHOCTH,
pe3yabTaTOB MCCIIEOBAHMIN U Pa3pabOTOK KaK KOMMEPUYECKON TalHbI IPEANIPHUSTHS.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOI'PAMMbI BAKAJIABPUATA

31 BeimyckHHK, OCBOMBIIMK mporpaMMmy OakajaBpuaTa, JOJDKEH 00JanaTh
CIIEAYIOIIMMU OOIIEKYIBTYPHBIMU KOMIIETEHIIMSAMMU:

- CMOCOOHOCTBIO UCIOJIB30BATH OCHOBBI (PUIOCOPCKUX 3HAHUHM A1 (HPOPMUPOBAHUS
MupoBo33pendeckoit mosuiuu (OK-1);



- CMOCOOHOCTBIO  QHAJIM3UPOBATH  OCHOBHBIE  OTalbl M 3aKOHOMEPHOCTH
HCTOPUYECKOTO Pa3BUTHs 00IIecTBa T (GOpMHPOBaHUs rpaxaaHckoi nmosunuu (OK-2);

- CIOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBBI IKOHOMHMYECKMX 3HAHMWA B Pa3IMYHBIX
chepax xusHenesTeapHocTH (OK-3);

- CMOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBBI NPABOBBIX 3HAHWH B Pa3IMYHBIX cdepax
nestenbHocTH (OK-4);

- CMOCOOHOCTHIO K KOMMYHUKAIIUU B YCTHOW M MUCHbMEHHOM (OpMax Ha PYCCKOM H
MHOCTPAHHOM  sI3bIKaxX I pEIIeHUs 3aJad  MEXKIMYHOCTHOIO U MEXKYJIbTYpHOTO
B3aumoerctus (OK-5);

- CIOCOOHOCTBIO Pa0OTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCTIPHHUMATH COIAJIbHBIC,
ATHUYCCKHE, KOH(PECCHOHATBHBIC U KYIbTypHbIC paziuuus (OK-6);

- CIIOCOOHOCTBIO K caMOOpraHu3aiiu U camoobpasoBanuio (OK-7);

- CIIOCOOHOCTBIO MCIIOJIB30BaTh METOJbl U MHCTPYMEHTHI (DU3NYECKON KYJIbTYpBI
111 00ECTICUCHU S TIOJTHOIICHHOM COIMAIbHOW M IpodeccroHanbHoit aesrenpHocTr (OK-8);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh IPHUEMbl OKa3aHUs IE€PBOM IOMOIIU, METOJbI
3allIUTHI B YCIOBUSX Upe3Bbluaiinbix cutyanuit (OK-9).

32 DBHIIYCKHHWK, OCBOMBIIMK mporpaMMmy 0OakajaBpuaTa, [JOJDKEH 00JanaTh
CIIeTYIOIMMH 001Ienpo(hecCHOHaTbHBIMU KOMITETEHIIUSIMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJI30BaTb  OCHOBHBIE  3aKOHBI
€CTEeCTBEHHOHAYYHBIX JUCIMIUIMH B podeccuoHansHoi nesrenpaoct (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O COBPEMEHHOM (hM3HUecKoil KapTUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBA JUIsl TOHHUMaHUs
OKpy»Karoriero mupa u sieienuii npupost (OITK-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHHUH BEUIECTBA, IPUPOEC XUMHUUECKON
CBSI3M B Pa3jMYHBIX KJaccax XMMHUYECKUX COCIUHEHMH Ul MOHMMAaHUS CBOMCTB MaTepHalioB U
MEXaHHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIINX B okpyKaromeM mupe (OITK-3);

- BIIQJICHUEM TMOHUMAHMSI CYIIHOCTH M 3HaueHus HUHGOpMalMUd B DPA3BUTHH
COBPEMEHHOTO MH(POPMAIIIOHHOTO 00I1IeCTBa, OCO3HAHUS OMACHOCTH U YIPO3bl, BO3HUKAIOUIUX B
3TOM TIpollecce, CIOCOOHOCThIO COOMIOaTh OCHOBHBIE TpeOoBaHWMS HWHGOPMAIIMOHHON
0€30I1aCHOCTH, B TOM YHCIIE 3aIlUThI TocyaapcTBenHo taitabl (OI1K-4);

- BJIQJICHUEM OCHOBHBIMH METOJIaMH, CIOCO0aMM U CpEeICTBaMH IOJIy4eHUS,
XpaHeHus, nepepaboTku WH(OpMalWK, HaBbIKAMU PabOTHI C KOMIBIOTEPOM KaK CpPEICTBOM
ynpasienus uadopmarueit (OITK-5);

- BJIQJICHUEM OCHOBHBIMHU METOJIaMU 3alIUThl IPOM3BOICTBEHHOTO MEpCOHANA U
HACEJICHHS OT BO3MOKHBIX IMOCIICACTBUI aBapuii, Katactpod, cruxuiineix 6eactuii (OITK-6).

33 BrimyckHUK, OCBOMBIIMII MporpaMMmy OakanaBpuara, JOJDKEH 00Iaaarh
npodecCHOHANIbHBIMU ~ KOMIETCHIIMSIMH, COOTBETCTBYIOIIMMH  BUAY MNpodecCHOHaTbHON
JeSITeNIbHOCTH, Ha KOTOPBI OPUEHTHPOBAaHA MporpaMMa OakaiaBpuara:

MIPOU3BOJICTBEHHO-TEXHOJIOTHUeCKas JesITeIbHOCTD:

CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTHYECKHI MPOIECC B COOTBETCTBUU C
peraaMeHTOM UM HCI0JIb30BAaTh TEXHUYECKHE CPEICTBA AJIsi M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOT0 Mpoliecca, CBOUCTB chIpbs U mpoaykimu (ITK-1);

TOTOBHOCTBIO MIPUMEHSATh aHAJTUTUYECKHE U YUCIIEHHBIE METO bl pEeIlIeHHs! TIOCTAaBICHHBIX 3ajaY,
UCTOJb30BaTh  COBPEMEHHbIE HMH(POPMALIMOHHBIE TEXHOJOTHH, MPOBOJIUTH 0OpabOTKY
uHbOpMAllUM  C  HUCHOJb30BAHWEM  MPHUKIAAHBIX  NPOTPAMMHBIX  CpPeICTB  cepbl
npoeccuoHaTbHON 1S TeNbHOCTH, UCIIOIb30BaTh CETEBbIE KOMIIBIOTEPHbIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH mNpodeccuoHalbHONW 007acTH, MaKeThl MPHUKIAJHBIX MPOrpaMM s pacyera
TEXHOJIOTUYECKHUX MmapameTpoB obopynosanus (I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaThb HOPMATHBHBIE JIOKYMEHTHI IO Ka4yecTBY, CTaHAAPTH3alUU U
cepTU(GUKALUU MPOAYKTOB U U3JENHUI, 31€MEHThl SKOHOMHYECKOTO aHaju3a B MPAKTHYECKOU
nesitensaocTH (I1K-3);

CIOCOOHOCTBIO ~ NPUHMMATh  KOHKPETHbIE TEXHHYECKHE pelIeHHs Tpu  pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMpPATh TEXHMUYECKHE CPEJICTBA M TEXHOJOTHU C YYETOM
AKOJIOTHYECKUX mocieacTBUi ux npumenenus (I1K-4);



CIOCOOHOCTBIO UCIIONB30BATh MPaBHJIa TEXHUKU 0€30TacCHOCTH, IPOU3BOCTBEHHON CaHUTApUH,
MOKapHOW OE30MacHOCTH M HOPMBI OXpaHbl TpPyJda, HU3MEPSATh W OIEHUBATH IapaMeTphbl
MPOU3BOJICTBEHHOTO MHKpPOKJIMMAaTa, YPOBHs 3allbUICHHOCTH M 3ara3oBaHHOCTH, IIymMa, W
BUOpanuu, ocBerieHHoctu padounx mect (I1K-5);
CMOCOOHOCTBIO HaNlAKMBaTh, HACTPAaWBaTh M OCYIIECTBIISATH MPOBEPKY OOOPYAOBAaHUS H
nporpammubix cpeacts (ITK-6);
CIOCOOHOCTBIO TIPOBEPSATh TEXHUYECKOE COCTOSHHE, OPIraHMU30BBIBATH MNPOQPHIAKTHICCKUE
OCMOTpBI U TEKYLIHI peMOHT 000pyJOBaHMUs, TOTOBUTH 000OPYAOBaHUE K PEMOHTY ¥ IPUHUMATD
obopynoBanue u3 pemonta (I1IK-7);
TOTOBHOCTBIO K OCBOCHUIO U 3KCIUTyaTallui BHOBB BBoaMMOro obopynosanus (ITK-8);
CIOCOOHOCTBIO aHATM3UPOBATH TEXHHUECKYIO IOKYMEHTALNIO, TIO0MpaTh 000pyA0BaHUE,
TOTOBHTH 3asBKU Ha NMpHOOpeTeHne u peMoHT obopynoBanus (ITK-9);
CTIIOCOOHOCTHIO TIPOBOANTH aHAIIU3 CHIPbs, MATEPHAIIOB ¥ TOTOBOM MPOTYKIINH, OCYIIECTBIISTh
oreHKy pe3ynbratoB ananu3a (ITK-10);
CTIIOCOOHOCTBIO BBISBIISITh U YCTPAHSITH OTKIOHEHHS OT PEKUMOB PAOOTHI TEXHOJIOTHIECKOTO
000pyI0BaHMUs U MapaMeTpoB TexHoorndeckoro mpoiecca (IK-11);
HAyYHO-HCCIIeIOBATEIbCKAS IS TETHHOCTD:
CTIIOCOOHOCTHIO TUITAHUPOBATH M MTPOBOINTH (PH3MUECKHE U XUMUIECKUE IKCIIEPUMEHTHI,
MIPOBOJIUTH 00PaOOTKY MX PE3yJIbTaTOB M OLIEHUBATH MOTPEITHOCTH, BBIIBUTATh TUIIOTE3BI U
YCTaHABIIMBATH T'PAHHUIIBI UX IIPUMEHEHHS, IPUMEHITh METO Bl MAaTEMATHUECKOTO aHATN3a U
MOJICTUPOBAHHSI, TEOPETUIECKOTO U IKCIepuMeHTanbHOoro uccnenoBanus (ITK-16);
TOTOBHOCTBIO TIPOBOJHUTH CTAHIAPTHBIE M CEPTUPHUKAIMOHHBIE WCIBITAHUS MaTepHajoB,
U3JIeMi ¥ TexHooruueckux nporeccos (ITK-17);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XUMHUYECKHMX JJIEMEHTOB, COCAWHEHUU U
MaTepHAJIOB Ha UX OCHOBE JUTS PEIIeHHUs 3a1a4 nmpodeccronansHoi aestenpuocta (ITK-18);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3WYECKHX TEOpUH JUISL  PEIICHUs
BO3ZHUKAIOMINX (PU3NYECKUX 33]1a4, CAMOCTOSATEIBHOTO IPUOOpeTeHNs] PU3NUECKUX 3HAHUH, IS
MMOHUMAaHUI IPUHITUIIOB pabOTHl IPUOOPOB U YCTPOMCTB, B TOM UUCIIE BBIXOSIINX 32 IPEIEIIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19);
FOTOBHOCTBIO U3y4aTh HAYyYHO-TEXHUYECKYIO HH(OPMAIIHIO, OTEUECTBEHHBIN U 3apyOeKHbII
omeIT 110 TeMatuke ucciaenoBanus (ITK-20).

4. OPTAHU3AIIUA OBPA3OBATEJIBHOI'O NIPOLECCA ITPU PEAJIM3ALIUN
IMPOI'PAMM BAKAJIABPUATA
4.1. O6mas xapakTepUCTHKa 00pa30BaTENbHON AEATEIHbHOCTH

OO6pa3oBarenbHas AATEIBHOCTb IO IporpaMMe OakanaBpuara npeaycMaTpuBaeT:

- TpOBENCHUE YYEOHBIX 3aHATHH MO JUCHUUIUIMHAM (MOAYIsIM) B (opMme JIeKIHi,
CEMUHAPCKUX 3aHSATHH, KOHCYJbTAIlMH, J1abOpaTopHBIX paboT, HHBIX (opMm 00ydeHus,
IPEAYCMOTPEHHBIX Y4eOHBIM IUIAHOM;

- TPOBEICHHUE MPAKTHUK;

- TPOBEJCHUE HAYYHBIX HCCIEIOBAHUI B COOTBETCTBHHM C IMPOQHIEM IMPOTrPaMMbI
OakanaBpuara;

- IpOBE/IEHUE KOHTPOJIS KayecTBa OCBOEHHUS IMpOrpamMMbl OakajaBpHara MOCPEICTBOM
TEKYILEro KOHTPOJIsS yCIIEBA€MOCTH, IPOMEXYTOUHOM aTTEeCTAllMU U rOCy1apCTBEHHONH UTOTOBOM
aTTecTalllu 00yJarouXCs.

4.2. Y4eOHbIH MIaH MOATOTOBKH OaKaIaBpoOB

VY4eOHblIi TU1aH MOArOTOBKY OakalaBpoB pa3paboTaH B COOTBETCTBUU C TPEOOBAHHUSIMU
(beneparbHOrO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHJApTa BBICIIErO OOpa30BaHHS MO
HanpasieHn0 noarotoBku 18.03.01 Xwumunueckass TEXHOJIOTHS, YTBEP)KIEHHOTO IIPUKA30M
MunucrepceTBa oOpazoBanus U Hayku Poccuiickoit @enepannu ot 11.08.2016 r. Ne 1005.

B yueOGHOM mutaHe oToOpa)keHa JIOrHuYecKasl MOCIeA0BaTEIbHOCTh OCBOSHHSI IUKIIOB U
pasgenoB OOIl (oucuuIUIMH, NPakTHK), oOecrneyuBaOUUX (OPMUPOBAHUE KOMIIETECHIIUH.
VYkazaHa o01mas Tpya0eMKOCTb JUCLUUIUINH, MOTYJIEH, MPAKTHUK B 3a4ETHBIX CIMHHIIAX, A TAKKE
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ux o01Ias ¥ ayAuTOpHAs TPYAOEMKOCTh B Hacax.
VY4eOHbIil miaH MoAroTOBKM OakamaBpoB 1o HampasieHuio 18.03.01 Xumunueckas
TEXHOJIOTHUS, MPOGUIb «TEeXHOIOTHS 3aIUTHI OT KOPPO3UN» MPUIIATracTCA.

4.3. KanennapHslii yueOHbIN Tpadux

ITocnenoBaTenbHOCTh peann3aliiy MporpaMMbl OakajlaBpuara 10 rojlaM M CeMecTpam
(BKiIrOUAs TeopeThyeckoe oOydeHHe, MPAKTUKH, HAyYHBIE HCCIETOBAHUS, MPOMEKYTOUHBIE U
rOCYJapCTBEHHYIO WTOTOBYIO aTTECTAI[MH, KAaHUKYJbI) MPHUBOIAMUTCS B KaJICHIAPHOM Y4eOHOM
rpaduke (MpUIOKEHHUE - pabounii yaeOHbIH IUIaH, KaTeHAAPHBIN y4eOHbIH rpaduK).

4.4, AHHOTaINUM PaboYnX NPOrpaMM JUCHUIINH
4.4.1.IncunniuHbl 00813aTeILHOM YacTu (0a30Bast 4acTh)

AHHOTanus padoyeil NPorpaMMbl AU CHMILJIMHBI
«HocTpannsiii 1361» (b1.5.01)

1.1lenp AUCHUTUIMHBI — MPUOOpPETeHHE 00YJaroNUMUCS 00IIeH, KOMMYHUKAaTUBHON M
npodeCCHOHATBPHOM KOMIIETEHIIUHA, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax sI3bIKOBOM
MOATOTOBKM  MO3BOJIIET  HUCHOJb30BaTh  MHOCTPAHHBIM  SA3bIK  MPAaKTHUYECKH KAk B
npodeccuoHaIbHON  (MPOU3BOJACTBEHHON W HAy4yHOW) JEsSTeNbHOCTH, TakKk M Ui Iesel
caMmo00pazoBaHMsI.

2.B pe3ynbTare u3y4eHus TUCIUIUIMHBI 00y4aromuics JODKEH:

Obaaoams crnenyromumu oOekyIbTypHbiMU (OK) KoMneTeHuusIMu:

- CIIOCOOHOCTh K KOMMYHHKAIIMK B YCTHOW U MTUCbMEHHOHN (hopMax Ha pycCKOM U MHOCTPAHHOM
SI3BIKAX JUIS PEIICHUS 33]1a4 MEeXKIMYHOCTHOTO U MEXKYIbTYpHOTO B3aumoeiictus (OK-5).
3namo:

- OCHOBHBIE CHOCOOBI  COYETAEMOCTH  JIEKCHYECKHX €AMHUI] U OCHOBHBIE
cJ10BOOOpa3oBaTeNbHbIE MOJIEINH;

- PYCCKHE SKBUBAJICHTHI OCHOBHBIX CJIOB Y BBIPAKEHUI PEUM B IIPOLIECCE MEKINYHOCTHOTO U
MEKKYJIbTYPHOTO B3aUMOJICHCTBHS;

- OCHOBHBIE ITPHUEMBI U METObI peheprupoBaHus 1 AHHOTUPOBAHUS JIUTEPATYPHI;

- MACCUBHYIO U aKTUBHYIO JIEKCHKY, B TOM YHCJE OOIIEHAYYHYIO U CIIEUATbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JJIsl pa0OTHI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTHHAIILHOM JTUTEPATypOil Ha MHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OpUTHHAIBHOU JIUTEPATYPON HA HHOCTPAHHOM SI3BIKE;

- paboTath co cloBapeM;

- BECTH MEPENUCKY HAa U3y4aeMOM SI3bIKE C LIEJIbI0 MEKIMYHOCTHOTO U MEKKYJIbTYPHOTO
B3aMMOJICHCTBUS;

- BECTH  pEYEBYID  JCATENbHOCTh  NPUMEHUTENbHO K  cdepe  ObITOBOW |
npodeccuoHaIbHON KOMMYHHKAIUH.

Braoemy:

- UHOCTPAHHBIM S3bIKOM Ha YPOBHE MEXKIUYHOCTHOTO M MEKKYJIbTYPHOTO OOILICHMS, HABBIKAMU
U YMEHUSIMH PEYeBOI eATeNbHOCTH NPUMEHUTENIBHO K cdepe ObITOBON M mpodeccnoHaIbHON
KOMMYHHKAIIH, OCHOBAMH MyOJIHMYHON peyn;

- OCHOBaMH pedepupoBaHUs U AHHOTHPOBAHUS JIUTEpaTypbl Ha H3y4yaeMOM HHOCTPAaHHOM
A3BIKE.

3. Kpartkoe conepkanue NUCHUIIINHBIL
Beenenue. [IpeaMer 1 poib HHOCTpAaHHOTO si3bIKa. KpaTkue uctopuyeckue cBeeHus oo
M3y4yaeMOM s3bIKe. 3a/1aui U MECTO Kypca B MOATOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTHH.

Mopnyns 1. I.I'pammaTrueckne TpyAHOCTH U3y4aeMoOro sI3bIKa:

1.1 JIuynsle, NpUTHKATEIbHBIE U IPOYNE MECTOMMEHHUS.
CrpsoxkeHue riarosa-cBs3KH.
V3menenwne rinaroyia-cBs3ku B popmax HacTosmiero Bpemenu. O0pa3oBaHue pa3InyHbIX
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BHJIOBPEMEHHBIX (POpM ¢ MmoMoOmIpl0 Tiarona-ces3ku. OOpa3oBanue u ymorpebieHue Gopm
MACCUBHOTO 3ajiora. VI3MeHeHHWe TIJaroia-cBS3KH B pPa3IMYHbIX (opMax MpomIeNmero u
Oyaymero BpeMeHu. [ aros-cBsizka B OTPULIATENILHBIX MTPEIOKCHUSX.

1.2 Topsnok cinoB B npeiokeHuu. [IpsMoit mopsaoK CIIOB YTBEPAUTEIBHOTO MPEATIOKECHUS B
pa3NUYHBIX BUAOBPEMEHHBIX (Qopmax. l3MeHeHne mopsaKa CJIOB B  BOIPOCHUTEIHHBIX
npeuiokeHus X. TIopsioKk CIOB M MOCTPOCHHE OTPHUIATEIBHBIX MpEAoXKeHHH. DMpaTudeckue
KOHCTPYKLMH.

Mopyns 2. Il.UTenne TeMaTH4eCKUX TEKCTOB:

2.1. Beenenue B criennaibHOCTh
2.2 1.. Menneneen
2.3. PXTY nm. JI.1. Menneneena
[TonsiTHE O BUAAX UTEHUS HA IpUMEpPAX TEKCTOB 0 Xumuu, /{.U. Menoeneese, PXTY um, /[. .
Menoeneesa.

AXTUBH3AIMS JIEKCUKH IPOYNTAHHBIX TEKCTOB.
Mopnyns 3. III. [IpakTika ycTHOM pedu 1o Temam:

3.1. «"'oBopuM 0 cebey,

3.2. «Broponey,

3.3. «PaiioH, /1€ 51 KHUBYY.

MoHosoruueckas pedb 1o TEMe «o cede».
Monyns 4. I.I'paMmaTrueckne TpyIHOCTH N3y4aeMOro sI3bIKa:

4.1. Uudpunutus. ®opmsl nHbuHUTHBA. [IpogoinkeHHbIN U ephekTHBIN HHPUHUTHB. DYHKINN
nH(pUHUTHBA B ipeioxkeHnn. O0pa3oBaHue U ynoTpediieHne HHPUHUTUBHBIX 000POTOB THIA
«CJIOKHOE TMOJJIeKAIEe» M «CI0KHOE JOMOJHEeHHEe». BapuaHTbl mnepeBoja HHPUHUTHBHBIX
000pPOTOB Ha PYCCKUM SI3BIK.

4.2. BunoBpeMeHHble GopMbl Ti1arosioB. O06pa3oBaHue MPOCTHIX, MPOIODKEHHBIX, TEPHEKTHBIX
U niep(EeKTHO-TIPOI0JDKEHHBIX BpeMeH. BonpocurenbHble MPeUIoKeHHs B pa3InYHbIX BpEeMEHaXx.
OO0pa3oBaHue OTpULIATENBHBIX (JOPM IJ1arojia B pa3InyHbIX BpEMEHAX.

Mopaynes 5. II. H3yuaromee uTeHHWE HAYyYHO-TIOMYJSPHBIX TEKCTOB IO BBIOpPAHHOU

CIELUAIBHOCTH.

[IpumepHas TemMaTHKa TEKCTOB:
5.1. «XuMunyeckas TEXHOJIOTUS U HAyYHbIE METOJIbI»
5.2. «XUMUYECKOE IPEATIPUATHECY.
Monyinsb 6. II1. ITpakTrika yCTHOM peyu 1o TeMe
6.1. «Cmyoenueckas sHcusmob».
6.2. «XuMus, U3MEpeHHst B XMMUYECKON TEXHOIOTUN
Monayins 7. 1. I'pammaTrueckue TpyIHOCTH U3y4aeMOro SA3bIKa:

71 Ilpuuactus. Ilpuuactust Hacrosimero M mnpoumeauiero BpeMeHH. llepdexTHbie (GopMbI
npuyactus. Mecto nmpuyacTuil B IpeAsioKeHUH. Pa3nuunble BapuaHThl I€peBOia MPUYACTHI HA
pycckuii s3bIk. [IpyyacTHbIe 000POTHI U MPUEMBI UX NIEPEBOA HA PYCCKUI SI3BIK.

72 CocnaratenbHoe HakJoHeHHe. DOPMBI cOCIaraTelIbHOTO HAKJIOHEHUS B U3y4aeMOM SI3bIKeE.
MojanpHble I1arojbl U UX HUCHOJIb30BAHUE B MPEIOKEHHUSX B COCIIArarelbHOM HAKIOHEHMHU.
Tunsl ycnoBHBIX IpeANoKeHUH. BapuaHTel nepeBoja NPEUIOKEHUM B COCIIAaraTeJIbHOM
HAKJIOHEHWHU U YCJIOBHBIX ITPEIOKEHUM.

Mopnyns 8. II.13y4aromiee yTeHHE TEKCTOB IO TEMATHKE:

8.1. «Xumunueckas 1abopaTopusi».

8.2. «3Mepenus B cienuaibHOM J1a00paTopum.

Monyns 9. III.IIpakTuka ycTHOHN pedH 10 TeMaM:

9.1. «Ctpana n3y4aemMoro si3bIkay,

9.2. «IIpoBeneHue nenOBON BCTPEUN»,

9.3. «3akiroueHre KOHTPAKTa.

4. OObeM AMCUUIUIMHBI U BUIBI y4eOHOM paboThI
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Bun yae6HOMI paboThI B
3AYCTHEIX B Pacnpenenenue yacos o
aKajieM. cemMecTpaMm
emnaunax | yacax | Cemectpl | Cemectp 2
Ax.4achl Ax.4achl
(BET) (BET)
OO0mast TpyI0eMKOCTh TUCITUTUIHHEI 110 8 288 144 144
yueOHOMY TUIaHy 4) 4
AyIuTOpHBIE 3aHATHUS 2,2 80 48 32
(1.3) 0.9
Jlexkuu - - - -
[TpakTdeckue 3aHsATHS 2,2 80 48 32
(1.3) 0.9
CamocTrosTenpHas padboTa: 4.8 171,8 95,8 76
(2.7) (2.1)
KonTakTHas camocTosiTenbHast pabora 0,2
KoHTakTHas paboTa — mMpOMeKyTOTHAS
arrecranus 0,4
Byt ©TOrOBOTO KOHTPOJIS: 3a4eT/3K3aMeH 1 35,6 3auer ¢ DK3aMeH
OLICHKOM 35,6
(1)
Bunx yaeOHoM paboTh B
3AYCTHBIX B Pacnpenenenue yacos 1o
aCTpOH. ceMecTpaM
eqUHUIAaX | yYacax Cemectp 1 Cemectp 2
Actp.yacel | AcTp.dachl
(BET) (BET)
OO61ast Tpy1I0€MKOCTh TUCIUILIUHBI TI0 8 216 108 108
y4eOHOMY TUIAHY 4) 4
AyaATOpHBIE 3aHITHS 2,2 60 36 24
(1.3) (0.9)
Jlexknuu - - - -
[IpakTrueckue 3aHATHS 2,2 60 36 24
(1.3) (0.9)
CamocrosTenbHas pabora: 4.8 128,85 71,85 57
(2.66) (2.1)
KoHTtakTHas caMocTosTebHAs paboTa 0,15
KonTakTHas paboTa — mpoMexyToyHast
aTTecTalus 0,3
Bun uToroBoro KOHTpOJIS: 3a4eT/3K3aMeH 1 26,7 3auer ¢ DK3aMeH
OIIEHKOH 26,7
1)

AHHOTaN U padoyeil MPOrpaMmMbl JUCHUIIIHHBI
“Puaocopusn” (b1.5.02)

1. llenu u 3aJa4u JUCHHUILIUHBI

Henp pucrmmaunasl  «Punocodus» —

C(I)OpMI/IpOBaTL Y CTYACHTOB KOMIIJICKCHOC

MMpEACTaBJICHHUEC O POJIM U MECTC (pI/IJ'IOCO(bI/II/I B CUCTEMC T'YMAaHHUTAPHBIX, COOUAJIbHBIX U
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€CTECTBEHHBIX HayK, IIO3HAKOMHUTh X C OCHOBaMHU (pUI0COPCKOrO 3HAHUS, HEOOXOIUMBIMU IS
pelIeHHs] TEOPETHUECKUX M MPAKTHUECKUX 3a1a4.

2. Komnerenuu 6akanaspa B o0nactu Gpusocopun

W3yueHne AWMCHUIUIMHBI HANpaBICHO HAa (OPMUPOBAHUE M PA3BUTHE CIIEAYIOIIUX
OOMIEKYIBTYPHBIX KOMIIETCHIIUH:

- CIIOCOOHOCTH HCIOJIB30BAaTh OCHOBBI (MIOCOPCKUX 3HAHUM Uit (POpMHUpPOBAHHUS
MupoBo33pendeckoit nosurun (OK-1);

B pesynbTaTe ocBoeHUs Kypca Gpriiocoduu CTyIEHT TOJDKEH:

3Hamb. OCHOBHOE COJEp)KaHHE TJaBHBIX (WIOCO(MCKUX IIKOJ W HaIpaBJICHUH,
MPEICTaBUTENICH STHX WIKOJ, CBSI3b M paszinyhe uX (UIOCOPCKUX HACH, CBA3b HCTOPUKO-
¢bmoco(hckuX KOHIEINI C COBPEMEHHBIMH TPOOJIeMaMH WHAWBUIYAJILHOW M OOIIECTBEHHOM
KU3HH;

yMemdv: TIOHUMaTh W  aHAIM3UPOBAaTh  MHPOBO33PEHYECKHE,  COIHMAJbHBIE U
WHIWBHUIYAIbHBIE  TMPOOJEMBI  COBPEMEHHOW KM3HH; TPAMOTHO BECTH JIUCKYCCHIO,
apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TO3UIMIO 10 3HAYMMBIM (QHIOCOPCKUM TpodieMam
COBPEMEHHOU JKU3HMU, OMUpasCh Ha HapabOTaHHBIMN B HCTOpUH (QuiIocoPpuu Marepua;
MIPUMEHSTH MOTy4YeHHbIe Ppuiocodckre 3HaHUs K peIIeHNI0 POoPecCHOHAIbHBIX 33/1a4;

61a0emy: TIpEACTaBICHUSIMHU O GUI0CcO(hUN KaK HAyKe M CUCTEME IIEHHOCTEH, ee MeCcTe B
cCHCTeMe TYMAaHHTapHOTO 3HaHUS; OCHOBaMH (HIOCO(CKOTO MBIIIICHHS;, KaTerOpHaIbHBIM
anmapaToM U3y4aeMol TUCIUTUIHHBL, PHI0COPCKUMHI METOaMHU aHAIIN3a Pa3IMIHBIX TPoOIeM,
HaBbIKaMU (UIOCOPCKON KYNbTYphl A BbIPAaOOTKH CHCTEMHOTO, IEJIOCTHOIO B3TJsfAa Ha
JIEWCTBUTEIFHOCTh H MECTO XUMHH U XUMHUYECKOH TEXHOJIOTHH B IIEJIOCTHOW KapTHHE MHpA.

3. Kpartkoe conep:kanne TUCIUILITHEL:

Brenenue. ®unocodus, ee MPOUCX0XKIACHUE U POJIb B OOIIECTBE.

Mopyns 1. OcHoBHBIE (PrITOCOPCKHE TTKOJIBI.

Antnunas ¢unocodus (mocokparuku, coductel, Cokpar, Jlemokpur, Ilnaron,
ApHUCTOTEINb, JITUHUCTUUYECKU-pUMCKas (rutocodusi). OCHOBHBIE MPOOJIEMBI CpPETHEBEKOBOM
¢unocopun u snoxu Bospoxnenus. dunocodpuss Hosoro Bpemenn (XVII — XVIII BB.)
Nneonorus Ilpoceemenus. Hemenkas kmaccuueckas dumocodus. Pycckas umocodpus XIX —
XX BB. OcHOBBI MapkcucTckor (umocopun. OCHOBHBIE HANpPaBJICHHUS COBPEMEHHOMU
dbunocodum.

Mopyns 2. dunocodckre KOHIENIHH OBITHS U TIO3HAHUS.

[IpoGnema ObiTust B uctopuu (uinocopuu. [loHsTHs MaTepuanbHOrOo M HACATHHOTO.
OcHoBHble (punocodckre HapaBleHUsA: MaTepuanu3M U uaeanusMm. llpuHnun riobambHOTO
HBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4yHOU KapTUHE MUpA.

KoHueniuu npoctpancTBa 1 BpeMeHU B HCTOpUH HUI0COdUU U HAYKH.

[Ipoucxoxaenue coznanus. Ponb Tpyaa B IpOMCXO0XKAEHUU co3HaHus. M aeanucTuyeckue
U MaTepuagucThuyeckue KoHuenuuu co3HaHus. Co3Hanue u  Mo3r. Co3HaTenbHOE W
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HaHUE U CaMOCO3HAHHE.

Konuenuuu rHoceonorud B HCTOpUM  (Quiocouu: CEHCyalau3M, palHOHAINU3M,
CKENTHUIM3M, arHOCTHUIIM3M, KOHIICTILIHUS BPOKICHHBIX HAEH, anmpruopusM. JnanekTrka no3HaHUs:
YyBCTBEHHOE U panuoHaibHoe. OCHOBHBIE T€OPUH UCTHHBI.

Monyns 3. IIpoGiiemsl yenoBeka B (punocopuu.

Yenoek kak mpeamer gpuiocodcekoro aHanusa B uctopuu punocodpun. [Ipoucxoxaenue
YeJoBeKa: MpPUPOJHbIE M COLMAIbHBIE YCIOBHUS aHTpOINOCOLMOreHes3a. buomornyeckoe u
COIMaNbHOE B YenoBeke. IHANBH, MHAWBHIyaTbHOCTb, TUYHOCTD.

CMBbICH KU3HU U TpeAHa3HaueHue yenoBeka. JKusHb, cMepTh, Oeccmeprue. JBUxkeHHe
HEHACWIMs, €ro poJib B coBpeMeHHOW xku3HM. llenu u wnenHoctu. CBoboxa Boiu U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHbIE, PETUTHO3HbIE, ICTETUYECKUE [IEHHOCTH.

Monyns 4. @unocodpust ©CTOpUM U 00IIECTBA

YenoBek B cHCTeME COLHMANbHBIX CBs3eil. JIMuyHOCTP M Macchl, cBoOoma U
HeoOxomumocTh. Dunocodus ucropuu: QopmanvoHHAsS W IUBHIM3AIHOHHAS KOHIICIUU
UCTOpHUYECKOro pa3BUTHA. IIporpeccucrckue W MUKINYECKHE MOJENU pa3BUTHA. [ T00ambHBIE
po6seMbl cOBpeMeHHOCTH. KoHIenus ycToiunBOTo pa3BuTHs U CIICHApUU OyayLIero.
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OOmecTtBo u ero crpykrypa. ColuanbHas, TMOJTUTHYECKAsT M JOyXOBHas cCQepsl
obmectBa. Konnenmuu rocyaapctsa B uctopuu unocodckoit Mpiciu. ['paxkaaHckoe 001ecTBo
U TIPaBOBOE TOCYIApCTBO.

Monyns 5. @unocodckue mpodIeMbl XUMUH U XUMHUYECKON TEXHOJIOTUU

Hayunoe u BHeHayuyHnoe 3HaHue. CTpyKTypa HAYYHOTO 3HAHUS, €T0 METOABI U (DOPMBI.
Hay4Hble peBOJIOIMHM M CMEHA THUIIOB pPallMOHATBHOCTH. Hayka B COBpeMEHHOM MHpe. JTHKa
HAyKH ¥ OTBETCTBEHHOCThH YYEHOTO.

[IpoGnema cooTHOmIEHUS Hayku © TeXHUKU. ColuallbHBIE TOCIEACTBUS HAYyYHO-
TEXHUYECKOTO TMporpecca. IJTHYECKWE M DKOJOTMYECKHE HWMIICPATHBHI PAa3BUTHS HAYKH H
TEXHHKH.

MecTo XMMHUU B CHCTEME €CTeCTBEHHBIX HayK. OCHOBHas po0ieMa XMMHH KaK HAyKd H
npousBojacTBa. llenn W  3amaum xumudeckod — TexHonoruu. Crneuuduka XMMHUKO-
TEXHOJIOTUYECKOTO 3HAHUSA: (yHAAMEHTAIFHOE W IPUKIIATHOC, IMITUPUUIECKOE B TEOPETUIECKOE.

4. OFbEM JIMCIIUTIVMHBI Y BUJIbl YYEBHOM PABOTHI

. B 3auernrix | B akanmem.
Buner yue6HOI paboTh
eUHHIIAX yacax
OOmass  TPyIOEMKOCTh IUCHMIUIMHEBL 1o | 5 180
y4eOHOMY TUTaHY
AyIUTOpHBIC 3aHATHS: 4/3 48
Jlexunm 8/9 32
Cemunapsr (C) 4/9 16
CamoctostenbHas padora (CP): 8/3 96
Bua xorTpos: 1 36
KonTtakTHas pabot — MIPOMEKYTOUHAS 0,4
aTTeCTalus
[ToaroroBka K 3K3aMeHy 35,6
Bug utoroBoro KOHTpoJIs DK3aMeH
Bitb! yue6Hoi paGoTs! B 3auernbix | B acTpon.
eMHHALIAX yacax
OO61ast TpyI0€MKOCTh JUCIUIUIHHBI IO Y4€OHOMY | 5 135
TUTaHY
AyIUTOpHBIC 3aHATHSA: 4/3 36
Jlexunu 8/9 24
Cemunapsi (C) 4/9 12
CamocrosarenbHas pabora (CP): 8/3 72
Bux koHTpos: 1 27
KonTakTHas paboT — MpoMEKyTOUHAS ATTECTALIHS 0,3
[ToaroTroBka K 3K3aMeHy 26,7
Bun uToroBoro KOHTpost DK3aMeH

AHHOTanusA padoveil MPOrpaMmMbl JUCHUILTHHBI
«HUcrtopus» (b1.5.03)

1. lenb quctumInMHbL: GOPMUPOBAHUE Y CTYJCHTOB KOMIUIEKCHOTO MPECTABICHHUS O POJIU
U MECTE€ MCTOPUU B CUCTEME T'YMaHUTApHBIX U COIMANbHBIX HAYK, KYJIbTYPHO-HCTOPHUYECKOM
cBoeoOpazun Poccum, ee MecTe BO BCEMHPHO-UCTOPUYECKOM TpoIiecce, 00 OCOOEHHOCTAX U
OCHOBHBIX 3Tamax €€ HCTOPUYECKOrO Pa3BUTHs; BBEJICHUE CTYJIEHTOB B KPYr HCTOPHUYECKHX
mpo0ieM, CBSI3aHHBIX ¢ 001acThi0 Oyaymiei mpodecCHOHaTbHON e TEIIbHOCTH.

2. B pesynprare u3ydeHHs TUCIUIUIMHBI OOYYaIOIIMIICS MO Tporpamme OakanaBpuaTa
JIOJIXKCH:

OO6naaath claenyOIUMH OOMIEKYTbTYPHBIMUA KOMIIETCHIIUSIMH:
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- CIIOCOOHOCTH aHAIM3UPOBATH OCHOBHBIE 3TAIbl U 3aKOHOMEPHOCTH UCTOPHUECKOTO PA3BUTHUS
oOiectBa i hopMupoBaHus rpaxaaHckoi nmosunun (OK-2).

3uams:

- OCHOBHBIE HaIlpaBJICHUS, TPOOIEMBI U METO bl HCTOPUYECKON HAYKH;

- OCHOBHBIE 3Tallbl M KIIOUYeBble cOObITHS ucTOpuM Poccum M mupa; 0COOEHHOCTH
Pa3BUTHSL POCCHICKOTO TOCYAApCTBa, BBIJAIOIIMXCS JesATENeH OTEYeCTBEHHOW M BceoOmen
UCTOPUH.

Ymemy:

- COOTHOCHUTH OOIIME€ HWCTOPUYECKHE TIPOLECCHl M OTHENbHBIC (DAKThI, BBIABIATH
CYIIECTBEHHBIE YEPTHl HCTOPHUYECKUX MPOIECCOB, SBICHUA W COOBITHI; aHATU3UPOBATH
COLIMAJIbHO-3HAUYMMBbIE TPOOJIEMBI;

- (QopmynupoBaTh M AapryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO IMO3ULHUIO IO
pa3IMYHbIM NpobOIeMaM UCTOPHUH.

Braoemy:

- IpeJCTaBICHUSIMHU 00 UCTOPUU KaK HayKe, €€ MECTE B CUCTEME T'YyMaHUTApPHOTO
3HAHUS;

MIpE/ICTaBICHUSIMU 00 OCHOBHBIX 3Tanax B HCTOPUU YEJIOBEUECTBA U UX XPOHOJIOTUH;

- KaTeropHajJbHO-MIOHATHIHBIM anmnapaToM U3y4aeMol TUCIUILTUHBL,

- HaBBbIKAMH aHaJIN3a UCTOPUUECKUX HCTOYHHUKOB.

3 Kpatkoe cojiep:KaHue TUCHHUILINHBI.

Mopyns 1. Uctopus B cuctemMe COlMaNnbHO-TYMAHUTAPHBIX HayK. OCHOBBI METOI0JIOTUN
ucropuyeckoil Hayku. OCOOEHHOCTH CTaHOBJIEHUS TOCyIapCTBEHHOCTH B Poccuu.

Mecro ucropum B cucreMe Hayk. lIpenmer wmcropuyeckoil Hayku. Pone Teopunm B
no3HaHuu mpouuioro. CymHocTs, Gopmbl, GYHKIIMM HUCTOPUYECKOrO 3HaHUS. VICTOYHUKH MO
OTEYEeCTBEHHOM wucTOpuM, ux kiaccudukanus. Hcropus Poccum — HeoThemiemas dacThb
BCEMHUPHON UCTOPHUH; 0011Iee U 0COOEHHOE B UCTOPUYECKOM PA3BUTHHU.

Hauano poccuiickoit rocynapctBeHHOCTH. KueBckas Pycb. OTHOKyJIbTYpHBIE U
COLMAIBHO-TIOJIMTUYECKHUE MPOLIECCHI CTAHOBJIEHHUSI POCCUMCKOMN rocyaapcTBeHHOCTH. [IpunsaTue
XpUCTHAHCTBA.

Pycckue 3emumn B XII — nawane XVI BB. O6pazoBanne Poccuiickoro rocymapcrsa, €ro
ucropuueckoe 3HaueHue. Poccust B cepeaune XVI — XVII BB.

Monyinb 2. Poccuiickas umnepus B X VIII- nagane XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOJEpHU3ALMM M IPOCBELICHHUS.
Pedpopmbr Iletpa I kak mepBas TMONBITKA MOJEPHU3ALUU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoil umnepuu. OCHOBHBIE HAIpPaBJICHHUS «EBPOIEU3AIUU» CTPAHBI.
DBOJIOLMUS COLIMATBHOU CTPYKTYphl oOmiectBa. [lanpHeiiiee pacmupenue rpanuil Poccuiickoit
HUMIIEpUH.

Poccust B XIX crosnerun. [IpombiuieHHsli nepeBopotr B EBpore u Poccum: oOmiee u
ocobenHnoe. Baxkneiimue ycrnoBus nepexoaa Poccun k uHIycTpUanbHOMY OOIIECTBY — pEIICHUE
KpPECTbSIHCKOTO BOIIpOCa u OTpaHUYEHUE caMoIepKaBHsl. JnuTenbHOCTS,
HEMOCIIeJIOBATEeIbHOCTh, IMKIMYHOCTh Mpolecca OypikyazHoro pedopmupoBanusi. Poib
cyObeKkTUBHOro (pakTopa B mpeojojeHun oTcraBaHus. Pedopmsl XIX Beka, uX 3HayeHue.
OobmecTBenHbIe qBMKeHHS B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoOGeHHOCTH COLMATBHO-IKOHOMUYECKOTO
pasButus Poccum B Havane XX Beka. OObEeKTHBHas MOTPEOHOCTh HHAYCTPHAILHOU
MozaepHuzaun Poccun. CooTHomieHue nonautuueckux cuin B Poccum B Hawanme XX Beka.
Hapactanue kpusuca camonepkaBus. IlepBas poccuiickas pepomonus. OOpa3zoBaHue
nonuTudeckux mnaptui. l'ocymapcrBeHHas nyma Hayasa XX BEKa Kak IIEPBBIA  OIBIT
poccuiickoro nmapnamentapusma. CtoasinuHcKas arpapHas pedopma. Ilepsas mupoas BoiiHa U
yuactue B Heill Poccun. ®eBpanbckas peBomonus 1917r. M KOpEeHHblE W3MEHEHHS B
MIOJINTUYECKON KU3HU CTPAHBI.

Monynb 3. OT coBETCKOro rocynapcrsa k coppeMeHHon Poccun.
dopMHpoBaHUE U CYHIHOCTh coBeTckoro ctpost (1917-1991rr.). IloaroroBka u moGena
OxTs16pBsCcKOTO BoOpYXeHHoro Bocctanus B [lerporpane. 11 Beepoccuiickuii cbe3n CoBeToB u
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€ro pemeHusi. JKOHOMHYECKas: M COIMalibHasl MOJUTHKA OOJIBIIEBUKOB. |'paXkaaHcKas BOiHA U
uHocTpanHas wuHTepBeHIMA. Cyap6a u 3Hauenme HOIla. VYrTBepkaeHue oIHOMAPTUHHOU
noymtudeckoit cucreMbl. O6pazoBanue CCCP. [Tonutudeckast 60pp0a B mapTUU U TOCYIapCTBE.
CCCP B roas! nepBbix msaTwiIeTok (koner 20-x rr. — 30-e rr.). DopMupoBaHue pexuMa JHUYHON
Bractu CrajnMHa M KOMaHAHO-aJMHUHUCTPATUBHOM CHUCTEMBI YIPABICHUS TOCYJapCTBOM.
Buemmusis momutuka CCCP B 20-30-e rr. CCCP BO BTOpOW MmpoBOW U Bemmkoi
OteuecTBeHHOH BOMHE. VI3MeHeHNEe COOTHOIIEHUSI CHJI B MUPE I10CJIe BTOPOl MUPOBOM BOMHBI.
Havano «xonogHoit BoHHBIY. TpyaHoctu mnocneBoeHHoro pasButus CCCP. Vikecrouenue
MOJINTUYECKOTO  pEeXHMMa M HJeoJIoTMYecKoro  KOHTposs.  [lombiTku  0OHOBIIEHMS
«rocyaapctBeHHOro conuanuzmay. XX cve3ql KIICC u ocyxnaenue Kynbra auuHoctd CTajvHa.
«OTTemnensy B AyXOBHOU cdepe. DkoHOMHUYECKHE pedopMbl cepeanHbl  60-X TOJ0B, TPUIHHBI
WX He3aBepIIeHHOCTH. HapacraHme KpW3HCHBIX SIBICHUH B coBeTCKOM oOmectBe B 70-¢ —
cepeaunne 80-x rogos. Buemnssa noautuka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psalKu K
000CTpeHUI0 MEXKAyHapoaHOW oOcTaHOBKU. «llepecTpoiika»: CyIIHOCTH, LIE€TH, 3a/ayH,
OCHOBHBIE 3Tarbl, pe3ynbTatsl. Pacman CCCP. O6pazoBanue CHI'.

CraHoBJeHHE HOBOM poccuiickoi rocyaapcTBeHHOCTH (¢ 1991- mo Hacrosiiee Bpewmsi).
JIuGepanbHass KOHLENIUS POCCHICKUX pedopM: mepexol K pbIHKY, (GOpMHUpPOBaHHE
rpaxkgaHckoro oOmiecTBa W mpaBoBoro rocynapcra. «lllokoBas Tepamus» 3KOHOMHYECKHX
pebopm B Hadane 90-x TromoB. Koncrurymus Poccwiickoit  ®enepammm  1993r.
MexnannoHanbHble oTHOLIeHUs. [lonuTudeckue mapTuu M oOlIecTBEHHbIE NBMKeHUs Poccun
Ha coBpeMeHHOM »3tamne. Poccus Ha mnyru MoaepHuszauuu. Poccuss B cuctemMe MHMpOBOMH
SKOHOMMKH U MEXIYHAPOJHBIX CBA3EH.

4. O6bpeM yuyeOHOW AUCITUTUTHBI

Bupr yue6HOM paboThI B 3a4eTHbIX | B akameM.
eAMHUIIAX gacax
OO6mast TpyI0€MKOCTh TUCIUIUIMHBI TI0 Y4eOHOMY TUTaHY 4 144
KonrakTtnas padora (KP): 1,3 48
Jlexuun (Jlek) 0,9 32
[Ipaktuueckue 3ausarus (113) 0,4 16
CamocrosrtensHas pabora (CP): 1,7 60
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
Bua konTpons: 1 36
KonTakTHas paboT — mpoMeXyTOYHAs ATTECTAIIHS 0,4
[ToaroTroBka K 3K3aMeHy 35,6
Bun utoroBoro KOHTpoJIs DKk3amMeH
Buner yue6HO# paboTh B 3a4eTHbIX | B acTp.
eMHUIIAX gacax
OO11ast TpyA0€MKOCTh AUCHUIUIMHBI 0 Y4eOHOMY IJIaHy 4 108
KonraktHas padota (KP): 1,3 36
Jlexuunu (Jlek) 0,9 24
[TpakTaeckue 3anstus (I13) 0,4 12
CamocrosarensHas pabora (CP): 1,7 45
ITonroToBKa K KOHTPOJBHBIM paboTam 0,3 7,5
Pedepar, acce 0,6 15
Bua xkonTpons: 1 27
KonTakTHast paboT — IpoOMeXyTOUHast aTTeCTaIs 0,3
IloaroToBka K 3K3aMeHy 26,7
Bun uToroBoro KOHTpos DK3amMeH
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AHHOTauMs padoyeii mporpaMMbl AU CHUILTHHBI
«@Pusnveckas KyabTypa u cnopm (b1.5.04.)
1 Lenb QUCHMIUIMHBL: OBJIAJCHUE METOIOJIOTHEH HAYyYHOTO MO3HAHUS (hU3HYECKO
KYJIBTYpBl M CHIOPTA; CUCTEMOM MPAKTUYECKUX YMEHHH M HAaBBIKOB, 00ECTICUMBAIOIIUX
COBEpPILIEHCTBOBAHHE MCUXO(PHU3NUECKUX CIIOCOOHOCTEH; 3HAHNE HCTOPUIECKUX, HAYYHBIX H
ME/IaTOTHYECKUX OCHOB (DPM3MUYECKOW KyNbTYphl, CHOpPTa W 3J0pOBOrO 00pasza >KW3HH;
¢dbopMupoBaHHE  MOTHBALMOHHO-IIEHHOCTHOTO  OTHOWIEHWS K  (PU3MYECKOW  KYJIBTYpeE,
($U3nIeCKOMY COBEPIIEHCTBOBAHUIO i CAMOBOCIIUTAHHIO, YCTAHOBKA HA 370POBBIN 00pa3 KU3HU.
2 B pe3ynbrare u3ydyeHus AUCUUILIMHBI 00ydarouuiics o nporpamMMe OakajgaBpuara
JIOJIKEH:
Ob6nanate cienyromumu oomekynbTypabiMu (OK) koMnereHnusamu:
—  CIOCOOHOCTH K caMOOpranu3anuu u camooopaszosanuto (OK-7);
—  CHOCOOHOCTH MCIIOJIB30BATh METO/IbI M CPEICTBA (PU3HUECKOM KYIbTYPHI JUIs
obecrieueHus OJTHOIIEHHOH conManbHO# 1 npodeccuonansHo# nesirensHoct (OK-8).
3nams:
—  Hay4YHO-TIPaKTHMYECKHE OCHOBBI (PM3NYECKON KYJIbTYpPHI U CIOPTA, TYpU3Ma U
3I0pOBOTO 00Opa3a KU3HU;
—  COLMAaJbHO-OMOJIOTHYECKHE OCHOBBI (PU3NYECKON KYJIbTYphI U CIOPTA;
—  HCTOPUYECKHE OCHOBBI PU3NYECKOU KYJIbTYphI U CIIOPTA;
—  HUCTOpHIO (U3MYECKON KyJAbTYphl M CIIOPTAa, UMETh MPEJCTaBICHHE O 3HAYMMBIX
CTIOPTHBHBIX COOBITHSIX HE TOJLKO CBOCH CTPaHBI, HO M MHPOBOTO YPOBHSI, Ba)KHEHIIIHE
JOCTHKEHHS B 00JIaCTH CHOPTa;
— cnoptuBHbie Tpaauiuu MXTU-PXTY um. [I.N. Menaeneesa, mOMHUTB O MOJBUIax
CIIOPTCMEHOB B rojibl Benukoit otedecTBeHHOM BOMHBI 1941-1945 rr.
Ymemy:
—  NPUMEHATH MOIy4EHHbIE TEOPETUUECKUE 3HAHNUS B IOBCEIHEBHOM, 00pa30BaTEIbHON
U IpO(eCCUOHANBHOM eITENbHOCTH;
—  CaMOCTOSITEIbHO COBEPILICHCTBOBATh U pa3BUBATh CBOM KYJIbTYPHBIH YPOBEHb B
o06sacTi ucTopun PU3NIECKON KYJIBTYPHI U CIIOPTA;
—  OHepupoBaTh TEMAaTUYECKUM MOHATUHHBIM aIlllapaTOM COBPEMEHHON (hu3ndeckoi
KYJIBTBI U CIOPTA;
—  BBIIOJHATb 33JJaHUs, CBSI3aHHbBIE C CAMOCTOSATENIbHBIM aHAJIU30M U 00paboTKOM
UHGOpMAILIUY IO U3y4aeMbIM TEMaM.
Braoemy:
— HaBbIKAMM KPHUTHUYECKOI'O MBbIIIEHUs, OOOOIIeHuss M aHauu3a HHGpOpMAaIHY,
MIOCTAHOBKH LIE€JIM U BBIOOPA ITyTH €€ JOCTUKEHHUS;
—  HCHOJIb30BaTh (PU3KYJIbTYPHO-0310POBUTEIBHYIO IEATEIBHOCTD sl YKPEIUICHUs
3JI0POBbSI, JOCTHKEHHSI AKU3HEHHBIX U ITPO(ECCHOHATILHBIX LeJIeH;
— Merojamu (punocodckoro no3HaHus, HaBbIKaMu pedIeKCchu.
3 Kparkoe conep:kaHue AUCHUIINHbBI
Jucuuminza (Moaynu) no «Pu3ndeckoil KylnbType M CIOPTY» PEalu3yloTCsl B paMKax
6a30Boil yactu bnoka 1 «/lucuunnussl (MoAynu)» mporpaMmsbl OakanaBpuara B oObeme 72
aKaJeMHUYeCKUX 4acoB / 54 acTp. 4. (2 3a4eTHbIE €AUHUIIBI) TIPU 3209HON popme 00yUeHHS.
IIporpamma paccunTaHa Ha U3ydeHUE AUCLUILIMHBI B TEYEHHE ABYX CEMECTPOB (2-T0 U 6-
ro), Mpeanojaraer, 4To 00yJyarommecs MoayJalT TEOPETUYECKYIO TOArOTOBKY B 001aCTH
«Pu3nyeckas KyJabTypa U CIIOPT».
Paznienbl MUCHMIUIMHBL U BUJIbI 3aHATUI

Mogyns | HazBanue monyis Bcero, Yacos
akaa.u/3.en. Jlek CP KP
1. IMpenmer «®wusuveckass KynpTypa w36/ 13.e1 @ 30 2

cnopt». Criopt u noxsur. Mcropus
CIIOPTHUBHBIX OOILIECTB CTPAHBI
2 Cnoprt Beiciux goctiwkenuil. Mcropus 36 /1 3.ex.

BN

30 2

17



OIIMMITNHACKHUX, MapaJIuMIIICKHUX,
CHEINANIbHBIX, 1e()IUMIUNCKUX UTP

acoB 8 60 A
Monyns | HazBanue monyis Bcero, Yacos
acTp.u/3.en. Jlek CP KP
1. [Mpenmer «®usmueckas kKyiaprypa w27/ 13.em. 3 225 1,5

copt». CriopT u noasur. Mcropus
CIIOPTUBHBIX OOIIECTB CTPAHBI

2 Cropr Beicux noctwkenuid. Ucropus 27 /1 3.en. 3 22,5 1,5
OJIMMITNHACKHX, MapaJTuMIUICKHUX,
CHETMAITBHBIX, Te()IUMIUNUCKUX U
acoB 6 45 3

Kaxxp1ii Moysib mporpaMmsl UIMEET CTPYKTYPY:

- JIEK1INY;

- IPAaKTUYECKUH pa3zien (JoMalllHee 33JaHie — CaMOCTOSITeNIbHAs padoTa CTY/IEHTOB);

- KoHTpoJIbHBIH pa3aen (KP).

Teopernuecknii pazfaen (GOPMHUPYET CUCTEMY HAYYHO-TIPAKTHYECKUX M CIICIIMATIBHBIX
3HaHUM, HEOOXOJUMBIX Ui TIOHMMaHusi MPUPOJHBIX M  COLUUAIbHBIX  IPOIIECCOB
(GYHKIIMOHUPOBaHUS (PU3NYECKON KYJIbTYphl OOIIECTBA M JIMYHOCTH, YMEHUSI UX aJalTUBHOTO
TBOPYECKOTO  HCIIOJIb30BAHUS  JUISL  JIMYHOCTHOTO M MpO(ECCHOHAJIbHOIO  Pa3BUTHUS;
CaMOCOBEPILIEHCTBOBAHMS, OPTaHU3ALIUN 3/I0POBOT0 00pa3a >KU3HH MPU BBIOJIHEHUU yUEOHOH,
poheCcCHOHANTBHOU U COITUOKYIBTYPHOU EATETLHOCTH.

CamocTtodarenbHas paboTa mpeaycMaTpUBaeT HM3y4eHHE OCHOBHBIX METOJOB M CIIOCOOOB
dbopmupoBaHusl y4eOHBIX, MPOPECCHOHATBHBIX U KU3HEHHBIX YMEHHI M HaBBIKOB CpEICTBAMU
(buznuecKoil KyJabTyphl U CIIOPTA.

Kontponbublii pasnen. Kpurepuem ycmenmrHocTH OCBOCHHS Y4eOHOTO MaTepuaia
SIBJIIETCS OILIGHKa IpernojaBaTelis, YYUTHIBAIOUIAs CBOEBPEMEHHOCTh BBIMOJIHEHMS JOMAITHUX
3aJlaHui, YETKOCTh M IIOJHOLIEHHOCTbh BBIIOJHEHUS KOHTPOJIBHBIX paboT, 3HAHUI
TEOPETUYECKOTO pa3/iesia MPOrpaMMbl

4 O06beM y4eOHOM TUCIIUTUTAHBI

B B | VI
Bubr yue6HOM paboThI 3aUeTHBIX | aKaJeM. | CeMeCTp | ceMecTp
eIMHUIAX | yacax
OO6mast TpymoOeMKOCTh JUCHUILIMHBI 110 | 2,0 72 1,03.em. | 1,0 3.em.
yuyeOHOMY IUIaHY 36 yac. | 36 yac.
KonrakTtHas padora (KP): 2,0 72 36 36
Jlexuunu (Jlek) 0,6 8 4 4
KonTponbHblit pa3aen, BxoauT B ayautopusie | 0,4 4 2 2
3ansaTus (KP)
CamocrosarensHas pabora (CP): 1,0 60 30 30
Pedepat 0,5 30 15 15
[IpakTuueckoe 3aganue 0,5 30 15 15
Bun xoHTpos: 3aueT / 3x3amMeH 3auer 3auer 3auer
B B | VI
Buner yae6HOI paboTh 3aUETHBIX | aCTPOHOM. | CEMECTp | CeMECTp
eIUHHIIAX | Yacax
OOmass TPyIOEMKOCTh JUCHHUIUIMHBI 110 | 2,0 54 1,0 3.ex. | 1,0 3.en.
yueOHOMY IIaHy 27 gac. | 27 4ac.
KonrakrtHas pabdora (KP): 2,0 54 27 27
Jlexuuu (Jlek) 0,6 6 3 3
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KoHnTponbpHbIi paszzeun, BXOJIUT B |04 2 1 1
aynutopHsie 3ausatus (KP)

CamocrosrensHas padora (CP): 1,0 46 23 23
Pedepar 0,5 23 12 11
[IpakTuueckoe 3aganue 0,5 23 11 12
Bu koHTpOIIS: 3a4eT / sK3aMeH 3auer 3auer 3auer

AHHOTAI U padoyell MPOrpaMMbl AU CHHUIJIHHBI
«Marematuka» (b1.5.05)
1.1lenpr0 TUCHMIUIMHBI SBISETCS (OPMHUPOBAHHE Yy CTYACHTOB CHUCTEMBI OCHOBHBIX
MOHATHH, UCTIOJIB3YEMBIX JUISI TIOCTPOSHUS BAXKHEUIITUX MATEMATHYECKUX MOJCNICH, M YMCHHS
WCI0JIb30BaTh MaTEMATHUECKHUE METOIBI JUISI ONTUCAHUS PA3IMYHBIX ITPOIIECCOB.

OCHOBHBIMHU 3aJja4aMH JIUCUUILIMHBI, PEIICHHE KOTOPBIX O00ECIEeUMBaET JIOCTHIKECHHUE
LIETTH, SIBJISTFOTCS:

-bopMHpOBaHHE TMOHUMAHHS 3HAYUMOCTH MaTEeMaTHYECKOW  COCTaBISIIONIEH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OakaiaBpa;

-03HAKOMJICHHE C CHCTEMOW TMOHSTUH, WCHOJB3YEMbIX [JII OIHUCAHUSA BaKHEHIINX
MaTeMaTHYEeCKUX MOJIEIeH 1 MaTeMaTHIECKUX METOJIOB, U X B3aUMOCBSI3bIO;

-03HAaKOMJIEHHE C TPUMEpaMH TPUMEHEHMS] MaTeMAaTHYEeCKHMX MOJIENeH W METOJIOB;

(hopMHpOBaHKE HABBIKOB M YMCHHH HCITOJIb30BAHMS MaTEMaTHICCKIX MOJICIICH 1
MaTeMaTHYEeCKHUX METOIOB.

2. TpeGoBaHus K pe3yabTaTaM OCBOCHHUSI TUCIUIINHBI

N3yuenne Kypca MareMaTMKd TpU  MOATOTOBKE OakajlaBpOB  CHOCOOCTBYET
MPUOOPETEHUIO CIETYIOINX KOMIETEHIINN:

2.1. O6menpodeccruoHambHEIE:

-CIIOCOOHOCTHIO M TOTOBHOCTBIO HCIIOIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUIHUIUIAH B podeccruonanbroi aesreaprocTr (OTTK-1).

B pe3ynbraTe u3yueHus AUCUUILIMHBI 00yUYaIOUIUIiCs M0 IporpaMMe OakanaBpuaTa
JOJIKEH:

3namo:

-OCHOBBl U (depeHINaTbHOTO U UHTErPaIbHOrO HCUHCIeHHUS, T depeHInaTbHBIX
YpaBHECHUM;

-MaTeMaTUYECKUe TEOPUH U METO/IbI, JIEJKAIINE B OCHOBE MMOCTPOCHUS MaTEMaTHUECKUX
MOJIeTIeH;

-OCHOBBI IPUMEHEHUSI MATEMAaTUYECKUX MOJIETICH U METO/IOB.

Ymemy:

-BBIOMpaTh MaTeMaTHYE€CKHE METO/IbI, IPUTOAHbIC IS PEIICHUsS KOHKPETHOM 3a/1a4u;

-MCIOJIb30BaTh MATEMAaTUYECKHE MMOHSATHS, METOIbI M MOJETH JJISl ONMCAHUS PA3TUYHBIX
MIPOLIECCOB;

-BBISIBJIATH MAaT€MaTUYEeCKHE 3aKOHOMEPHOCTH, JIeKallde B OCHOBE KOHKPETHBIX
MIPOIIECCOB;

-MCTOJIh30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00pabOTKU TaHHBIX;

-IIPUMEHATh MAaTEMAaTUYECKUE 3HAHUS Ha MK IUCIUITTMHAPHOM YPOBHE.

Braoemso:

-OCHOBaMU (pyHIaMEHTATbHBIX MATEMATUYECKUX TEOPUN U HABBIKAMH HCIIOJIb30BaAHUS
MaTeMaTHYeCKOro anmnapara;

-METOJIaMH CTaTUCTUYECKOI 06paboTKK HH(pOpMAILIHH.

3.Kpatkoe conepxaHue AUCHUILIUHBIL:

1.BBenenue.

[Ipenmet u MeTop1 MaTeMaTHKU. ONMCaHUE OCHOBHBIX pa3/ienioB Kypca. [IpaBuna u
TpeOOBaHUS MPU U3YUEHUU Kypca.

2. DIeMeHTHI anreOphl.
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UucnoBele MHOXeCTBa, KoMIuleKcHble umcia. Omnpenenurenu I u Il nopsaxos.
BeKTophl: OCHOBHBIE MOHATUS, CKASPHOE, BEKTOPHOE U CMELIAHHOE MPOU3BEACHUSI BEKTOPOB.
AHanuTndeckas reoOMeTpHUs: NpsMasl Ha IUIOCKocTH, KpuBble II mopsakxa. Marpuusl: nelcTBus
Ha/l MaTpPHUIIAMH, [IPUBEJICHUE K CTylleHUYaTOMYy BUIy U Buay ['aycca. Panr marpunsl. O6parHas
marpuna. Teopema Kponekepa-Kanemnu. Pemenue cucreM nuHEHHBIX —ainreOpandyecKkux
ypaBHeHmid. CoOOCTBEHHBIE YKcia U BeKTOphl. KBaapatnynaeie popMel.

3. ®yukuus onHoi nepemeHHol. [Ipeaen pyukuun. HenpepelBHOCTD pyHKIUU.

Oynakmusa. CrocoOs! 3amanus ¢yHkuuu. [Ipenen ¢yHkinum B Touke. OZHOCTOPOHHUE
npenensl. [lpenenst Ha 6eckoHeuHOCTH. beckoHeuHO Manble 1 OeCKOHEUHO OoJblIe (QyHKINH,
WX CBOWCTBAa M B3auMHas cBsi3b. CBolcTBa mpenenoB. [lepBwiii W BTOpOW 3amedarenbHbIE
npenensl. HempepblBHOCTh (YHKIIMM B TOYKe W Ha TmpoMmexyrke. CBoicTBa (QyHKIWH,
HEeNpephIBHBIX Ha oTpe3kax. Touku pa3pbiBa GYHKIMH U UX KIIACCU(PHUKALUS.

4. lnddepennmanbHoe UcUUcIeHne PyHKIIUU OTHON MEPEeMEHHOM!.

[IpousBonHas (QyHKIMM, €€ TEeOMETpUYECKUH M MexaHuuyeckud cmbica. [IpaBuna
mipdepenurpoBanus. TalOnuma OCHOBHBIX Mpou3BOAHBIX. Juddepennuman ¢yHkunu, ero
NPUMEHEHHUs] K M[PUOJMKEHHBIM  BBIYMCIEHUSM. VIHBapuaHTHOCTH  (OpPMBI  NEPBOTO
mupdepennnana. I[lpousBomHast cnoxHot QyHkiuu. duddepenunpyemMocts QyHKIIUU:
ompeJieNieHue, TeopeMbl O CBSI3U U depeHIUpyeMOCTH C  HENpPephIBHOCTBIO U C
CyIIeCTBOBaHHEM MPOU3BOIHON. OCHOBHBIE TEOPEMBI AU PepeHInaTbHOTO HCUUCaeHUs: Poss,
Jlarpanxa, Kommu. IlpaBuno Jlonmrans (packpbiTue HeompenenenHocrel). I[IpousBonaHbie
BBICHIMX MOPsAKOB. JlokanbHBIN 3kcTpemMyM QyHKIMH. Heobxo1umble U 1OCTaTOYHbBIE YCIOBUS
skcTpemyma. [IpaBuio uccrnenoBanust GyHKIMM Ha MOHOTOHHOCTh U AIKCTpeMyM. I[lpu3Haku
BBIITYKJIOCTH U BOrHYTOCTH (QyHKIMH. Touku neperunda. Heo6xoaumoe u 10cTaTOYHOE YCIOBUS
nepern6a. AcMMNOTOTHl (GYHKIIMH, WX BHUABI W crnocoObl HaxoxaeHws. OOmas cxema
rccaenoBaHus QYHKIWAN, TOCTPOCHHUE UX TPa(UKOB.

5. UnTerpanbHoe ucyrciieHne (PyHKIIMKM OTHOM TIEPEeMEHHOM.

[TepBooOpaznas ¢ynkums. HeompenmeneHHbIi WHTETpadl W ero cpoiicTBa. Tabimira
OCHOBHBIX HHTErpajioB. MeToAbl HHTErPUPOBAHMS: HEMOCPENCTBEHHOE WHTETPUPOBAHUE,
WHTETPUPOBAHNE OJICTAHOBKOM, MHTEIPUPOBAHUE MO YacTAM. VIHTerpupoBaHre panioOHaIbHbIX
npobeii. MHTerpupoBaHre HEKOTOPBIX HPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX (DYHKIIUM.
OnpeneneHHblid UHTErpaj, €ro reoMeTpudeckuii cMpicia. CBOMCTBA OMPEIECICHHOTO UHTErpara.
®opmyna Herorona-JIeiiOuuma. Teopema o cpeaHeM 3HaueHWW. 3aMEHAa IEPEMEHHOW W
MHTETPUPOBAHUE II0 YACTAM B OIpEACICHHOM wuHTerpane. llpumoxxenus omnpenenreHHoro
MHTEerpaia K BBIYUCICHUIO TuIomanei riockux ¢uryp. IloHstrne HecOOCTBEHHBIX MHTETPAJIOB:
OIpe/IeTIeHUs1, CBOMCTBA, METOIbl BEIYMCIICHHUSL.

S5duddepenunanbHoe ucyrcaeHue GyHKIUNA HECKOJIbKUX MEPEMEHHBIX. DIIEMEHThl TEOPUHU
oJIsl.

Oynkuuu AByX U Oojiee MEepeMEHHBIX: OmpeAeneHue, o0jacTb ompeaeneHus, o0IacTh
W3MEHEHHUs, T'eOMEeTpHUYecKas HHTeprpeTanus, JuHuu ypoBHA. [Ipemen ¢yHkuuu B TOUKe.
YactHble mpou3BoaHbIe (Ha mpuMepe (GyHKIMHM JABYX mepeMeHHbIX). Jduddepennmpyemocts
(GyHKIMM HECKOJbKUX IepeMeHHbIX. JloctaTounsie ycnmoBusi auddepenuupyemoctu. llomHas
npousBojaHas. [IpousBonnas cnoxHoit (yHkumu. Ilonnsiit muddepenunan. MHBapHaHTHOCTD
nosHoro  jauddepeHnuana.  AHaIMTHUYECKMM  Npu3Hak  moiHoro  auddepennnana.
HuddepeHuupoBanue (QyHKIMHM OJHOW W JBYX NEpEMEHHBIX, 3a/JlaHHON HesBHO. YacTHble
NPOU3BO/IHBIE M TOJNHbIE AuddepeHransl BBICIIMX HOPAAKOB. Teopema O paBeHCTBE
CMEIIaHHbIX MPOU3BOJAHBIX (U1 (YHKIMM JBYX MepeMeHHBIX). JIoKaabHbIE 3KCTPEMYMBbI
(GYHKIMU BYX MEPEMEHHBIX: HEOOXOIMMOE U JIOCTATOYHOE YCIOBMS IKCTpeMyMa. Y CIOBHBIN
9KCTpeMyM (MeToa MHokuTenel Jlarpanka). Haubosbliee n HauMeHblee 3Ha4eHne QyHKIIUU B
3aMKHYTOM oOmnactu. OcHOBHblEe TOHATHA Teopuu mond. CkanspHoe mnoie. [loBepxHOCTH H
nuHUM ypoBHs. [IponsBojHas mo HampaBiieHHIO. ['paJueHT CKaJIspHOIO MOJS U €ro CBOMCTBA.
Bexropnoe nosie. Jluseprenuus noss. Potop nomst. CsA3b MeXIy IpaJUEHTOM U IPOU3BOIHOMN
10 HAINPaBJICHHUIO.

6. KpatHble nHTErpabl.
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JIBOMHOM MHTErpai: OIpelIeiIcHUE, TEOMETPUYECKUI CMBICII, CBOKWCTBA. BrpluncieHue JBOMHOIO
HMHTETpaJla B JIEKapTOBOM M MOJIsApHOW cucremax koopauHat Murerpan Ilyaccona. TpoliHoi
HMHTETpAJI: OIpPEAEIICHUE, TE€OMETPUYECKUN CMBICHI, CBOWCTBA. DBblunciaeHue TPOHHOTO
uHTerpana. [Ipunoxenus 1BOMHOIO ¥ TPOMHOTO UHTETPAJIOB.

7.KpuBOJIMHENHBIE U IOBEPXHOCTHBIE HHTEIPAJIBI.

KpuBonuHelHbIl HHTErpal 10 KOOpAMHATAM: ONpEJENIEHUE, CBOMCTBA, BpluncieHue. Pabora B
cunoBoM mnosie. Dopmyna ['puna. KpuBonuHelHBbIE WHTErpajibl, HE 3aBUCSIIIHE OT IIyTH
uHTerpupoBanus. lloTeHnuanpHas QyHKIMS, TOTeHIMAIbHOE mosie. [IoHATHEe TOBEPXHOCTHOTO
unrerpaya. [loTok BekTopa udepe3 moBepxHOCThb. Teopema ['aycca-Octporpaackoro. dopmyna
Croxca.

8. Muddepenunanbupie ypaBHEHHS IEPBOTO MOPSAKA.

HuddepeHunanbable  ypaBHEHUs: TOPSAOK, pEIIeHHWe, TeopemMa CYIIECTBOBAHMUS U
€IMHCTBEHHOCTH pewieHus. 3anada Komm. YpaBHeHus ¢ pa3aeisiolMMHCS NEPEeMEHHBIMH.
Onnoponnsie auddepeHmanbuble ypaBHeHUs. Jlunelinbie nudd@epeHnranibapie ypaBHEHUS
MIEPBOTO MOPsI/IKA. YPaBHEHUS B MTOJIHBIX AU PepenHnnanax. IHTerpupyomuii MHOKUTENb.

9. duddepenunanpHpie ypaBHEHUSI BTOPOTO U N-TO MOPSIIKA.

Huddepenunanbible  ypaBHEHUSI BTOPOrO MOpPSAAKA, JOMYCKAIOLIUME TOHKEHHE MOpsIKa.
Jluneiinbie muddepeHnnanbapie ypaBHEHUST BTOporo nopsaka. CoiicTBa pemeHuit. Jluneitnas
He3zaBuUcUMOCTh pyHKIUH. Onpenenurens Bporckoro. CTpykTypa o01iero pemeHus JMHEHHOTO
muddepeHnranbHble  ypaBHEHHUs BTOporo rmnopsaka. (dyHnameHTanbHas cUCTEMa pEHICHUM.
JluneiiHble OTHOPOJHBIE AU(QepeHInanbHbIe YpaBHEHUSI BTOPOrO MOPSAIKA C MOCTOSIHHBIMHU
ko3¢ dumeHTaMu: mocTpoeHue oodmiero peuenus. Meroa Dinepa. JInHelHble HEOIHOPOAHbBIE
g depeHnraibHble YpaBHEHHsI BTOPOTO MOPsiKa ¢ MOCTOSHHBIMU Ko3dduunentamu. Ob1ee u
YacTHOE pElIeHUs] HEOAHOPOIHBIX ypaBHeHUH. JIuneiinpie nuddepeHuanbabie ypaBHEHUS N-TO
MOPsIIKA: CBOMCTBA PpELICHHUH, TEOPEMBbl O CTPYKType OOILEro pelieHus, MeTO] Bapualuu
MOCTOSAHHBIX. JIuHelHble nuddepeHInanbHble YpaBHEHHUSI N-TO MOPSAJKa C MOCTOSHHBIMU
ko3 urmenTaMu. AITOPUTM OCTPOESHUS OOIIEro PEIICHUSI.

10. Cuctemsl nuddepeHInaIbHBIX YPaBHCHUM.

Cucremsl auddepeHIMaIbHbIX ypaBHCHWM IEPBOTO TOPsIKA: OOIMHME TOHSTHS, Teopema
CyLUIECTBOBaHMS UM EAMHCTBEHHOCTH  oOmiero  pemieHus.  CHUCTEeMBbl  JIMHEMHBIX
muddepeHIrnanbHbIX YpaBHEHHM IMEPBOTO MOPSAJKA: MHTETPUPOBAHUE METOJOM HCKIIOUEHUS.
Cucrembl JUHEHHBIX TU(PGEPCHITHATHHBIX YPAaBHECHUHN IMEPBOTO MOPSAKA: CBOWCTBA pEIICHUH,
TEOPEMBI O CTPYKType OOIIEro peuieHusi, MeTo]l BapHalli MOCTOSHHBIX. CHCTEMBbl JIMHEWHBIX
OJIHOPOAHBIX M  HEOJHOPOAHBIX JAuddepeHIuanbHBIX  ypaBHEHUH €  MOCTOSHHBIMHU
kodhdunmeHTaMiu. OJNEMEHTbl TEOPHUH YCTOWYMBOCTH. MeToAbl YHCICHHOTO pEIICHHUs
g depeHnnaIbHbIX ypaBHEHUH.

11. YucnoBsie U (yHKIMOHATIHHBIE PSIIbIL.

UucnoBsle psbl: OCHOBHBIC TOHSATHSA, CBOMCTBA CXOAALIUXCSA PAIAOB, HEOOXOTUMBINM MPU3HAK
cxoguMoctu. ['apmonmyeckuii psa. Psagelr  Jdupuxne. Ilpu3zHaku cpaBHEHUs pPSAIOB C
nosiokutenbHbiMU uieHamu. [Ipusnak JlamamOepa. VHTerpanbHbll U paMKadbHBIA TPU3HAKU
Komm. 3nakouepenyromuecs psiapl: npusHak JleiiOHuia. 3HaKomepeMeHHbIE PSJIbl: MOHSATHS
aOCOJIIOTHOW W YCJIOBHOM CXOAMMOCTH, NPU3HAK aOCONIOTHOM CXOJUMOCTH, CBOWCTBA
a0COJIIOTHO U YCIIOBHO CXOJISIIUXCS PSIJIOB.

OyHKIMOHANbHBIE PAAbl: OCHOBHbIE MOHATHSA, 00IACTh CXOIUMOCTH. CTeneHHbIe PSIbL:
panuyc, UHTEpBal, o0yacTb cxoauMocTH. CBoicTBa cTemeHHbIX psAaoB. Psaael Teitopa u
MaxksiopeHa: CBOMCTBa, YCIOBHE CXOJAUMOCTH psifia K MCXOAHOM (PyHKIMH, OCHOBHBIE
pasnoxenus. Pasnoxenue ¢GyHKIuM B psiag MakiopeHa ¢ MOMOIIbI0 OCHOBHBIX pa3jio)KeHUH.
I'maBHOe 3HaueHue (yHKUMHU. OKkBHUBajeHTHble (yHkuuu. [Ipumenenue psnoB Teinopa u
MakxiopeHa /17151 BBIYMCIIEHUS NIPEAEIIOB.

12. 3akmoueHue.

Hcnonp30BaHne MaTEMaTHUECKUX METOJOB B IPAKTUUECKOM AEATEIBHOCTH.
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4.00beM y4eOHOM TUCITUTITHHBI

Bcero 1 cemectp 2 cemecTp 3 cemecTtp
Buer yuebHo# paboTer 3a4. e/ 3a4. e/ 3a4. en./ 3a4. en./
aK.yac aK.4ac aK.4ac aK.yac
Oomas TPYAOEMKOCTb
MG 0 YRy 15/540 5/180 41144 6/216
TUIaHY
AyIUTOpPHBIC 3aHSATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlekiuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
Hpaxriaeckue 2,65/96 0,88/32 0,88/32 0,88/32
3anstus (I13)
CamocrositenbHas pabora (CP): 7,71275,8 2,23/80 2,23/79,8 3,24/116
KonTakTHas CaMOCTOSITENbHAS 0.2
pabota ’
CaMocCTOsTeNbHOE U3ydEeHUE PA3/IEIoB /79.8
U CLIATIIIMHBI !
Bu koutpos: 2172 1/36 1/36
JK3aMeH/3a4eT
KonTaktHas pabora — /0.4 /0.4
[IPOMEXYTOYHAS aTTECTAIUS ’ :
[ToaroToBKa K 9K3aMeHy /35,6 /35,6
Bug utoroBoro KOHTpoJIst DK3aMeH . . 9 DK3aMeH
OLIEHKOH
Bcero 1 cemectp 2 cemecTp 3 cemectp
Buibr yuebHO# paboThb! 3a4. e/ 3a4. e/ 3a4. e1./ 3a4. e1./
acTp.Jac acTp.Jac acTp.Jac acTp.yac
Oo1mas TPYIOEMKOCTh
IVECCPITOER (00 J7E ey 15/405 5/135 4/108 6/162
UIaHY
AYIUTOPHBIC 3aHITHUS: 5,3/144 1,77/48 1,77/48 1,77/48
Jlexuuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
IIpakruyeckuezanstus (I113) | 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosrenbHas padora (CP): 7,7/207 2,23/60 2,22/59,85 3,24/87
KonrakrHas CaMOCTOSTEIbHAS /0,15
paboTta
CaMOCTOﬁTCHBHOG I/I3y‘leHI/Ie paSZ[CJ'IOB
IV CHUTIIINHBI /59'85
Br konrpons: 2/54 127 127
DK3aMeH/3a4eT
KonrakrHas pabota . /0.3 0.3
[IPOMEXYTOYHAs ATTECTAIUS ’ :
[ToaroToBka k 3K3aMeHy 126,7 /26,7
3auer ¢
Bu ©TOroBOro KOHTPOJIS DK3aMeH N DK3ameH
OLIEHKOM
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AHHOTAI U padoyeil MPOrpaMMbl AU CHHUIIHHbI
«Nupopmaruxka» (b1.5.06)

1.1lens  OUCHMIUIMHBI — TpHOOpeTeHne 0a30BBIX 3HAHMM O  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTHSAX, a TaKKe YMEHHH W TPAKTHYECKHMX HABBIKOB B 00JacTh
MH()OPMATUKH, HWCIOJB3YEMBIX IPU PEIICHUH HAYyYHBIX M IMPAKTUYCCKUX BBIYUCIUTEIHHBIX
3aJ1a4 CTy/IEHTaMU BCEX CHEUAIbHOCTEM.

3ajaud JUCLUIUIMHBL - M3y4EHHE METOJIOB XpaHEHus, oO0paboTKM U nepenadu
MHPOpPMAIIMK C HCIOJIB30BAHUEM MEPCOHAIBHBIX KOMITBIOTEPOB, JOKAIBHBIX M TI00ATBHBIX
CeTel; M3y4YeHUE YHUCIEHHBIX METOJOB pEUICHHs] NPOCTEHIIMX 3ajJad MaTeMaTU4ecKOro
ONHCAHUST XUMHUKO-TEXHOJIOTHYECKUX TPOLECCOB; IPHUBUTHE HABBIKOB aJITOPUTMH3AIUU U
IPOrPaMMHPOBAHUS C HCIOJIH30BAHUEM CTAaHAAPTHBIX MAKETOB MPUKIAJHBIX MPOTPAMM IPH
pelIeHNH MPOCTEUIINX BHIYUCIUTEIBHBIX 3a/1a4.

TpebGoBaHus K pe3ynbTaTaM OCBOEHUS JUCLUIIINHBI

N3ydyeHne DUCHMIUIMHBI IPU TOATOTOBKE 00yYarOUIUXCsl COCOOCTBYET (POPMUPOBAHUIO
CHEAYIOUIMX KOMIETEHIINM:

obmenpodeccuoHaIbHbIE KOMITETCHIIHH:

- BJIaJICHHE TIOHUMAHUS CYIIHOCTH W 3HAYEHHsI MHPOPMAIIUU B Pa3BUTUH COBPEMEHHOTO
oOm1ecTBe, OCO3HAHUS OMACHOCTU M Yrpo3bl, BOSHUKAIOIIMX B 3TOM IpOLiecce, COCOOHOCTHIO
coO0/1aTh OCHOBHBIE TpeOoBaHMS WH()OPMAITMOHHONW O€30MacCHOCTH, B TOM YHCJIE 3allUThI
rocynapcTBenHoit taitnsl (OI1K-4);

- BJaJIeCHUE OCHOBHBIMHM METOJAMHM, CIIOCOOaMH M CPEACTBAMHU IOJYYEHHUS, XpaHEHUS,
nepepa®oTkn  WHGOPMAIIUK, HMETh HaBBIKM pabOTBI C KOMIIBIOTEPOM KaK CpEJACTBOM
ynpasnenus uadpopmanueit (OTTK-5).

2. B pesynbraTe u3yueHus AMCLUUIIMHBI OOy4arouuiics Mo mporpamme OakajiaBpuaTa
JOJIKEH:

3namo

- cBOMcTBa HH(OPMAITH, CTTIOCOOBI €€ XpaHEHHS U 00pabOTKH;

- CTPYKTYpY, IPUHIIUIIBI paOOTHl U OCHOBHBIE BO3MOKHOCTH 3BM;

- TOTOJIOTHIO U APXUTEKTYPY BBIUUCIUTENbHBIX CETEH;

- IPUHIUIIBI aJJPeCcalluy MoJIb30BaTeNel, KOMIIbIOTEPOB U PECYPCOB B CETH MHTEPHET;

- pa3nuyaTh U paciu@poOBIBATH IP — aapec, JOMEHHOE UMsI KOMIIbIOTEPA,;

- a TaKKe BIIAJIETh HABBIKAMU CaMOCTOSITEIILHOTO pEIICHUs 337ad Ha KOMIIbIOTEpE,

BKJIIOUAIOLIME T[OCTAHOBKY 3aJaud, pa3pabOTKy airoputMa U OLEHKY €ro

¢ exTuBHOCTH;

CTPYKTYPY, IPUHIUIBI PAOOTHI 1 OCHOBHBIE BO3MOXKHOCTHU 3BM;

- OCHOBHBIE THIIBl AJITOPUTMOB, S3bIKH TPOTPAMMUPOBAHHUS;

- CTaHJapTHBIE MPOTPaMMHBIE 0OecTIeueHUs CBOEH MpoQeccuoHaIbHOM NesTeNIbHOCTH,

- JITOPUTMBI PEIICHUS] HETMHEHHBIX YpaBHEHHIA;

- aJITOPUTMBI OJTHOMEPHOM ONITUMHU3ALINH;

ymemb

- MUCATh ¥ OTJIAXKMBATh IPOTPAMMbI Ha VDA 1o pa3paboTaHHBIM AJITOPUTMAM;

- MPUMEHSATH METOJIbl MATEMATHUYECKON CTAaTUCTUKY JJISl PEIIEHUS] KOHKPETHBIX 33/1a4;

- HCIIOJIb30BAaTh MAKEThl MPUKIIAJHBIX TPOTPaMM IMPH JaIbHEUIIEM 00yIeHUH U

MIPAKTUYECKOM JEATEIILHOCTH.

e1ademv

- HaBBIKAMH CaMOCTOSITEJIHOTO peIIeHUs 33a/7ad Ha KOMIIbIOTEpE, BKIIOYAIOIINe

MIOCTAHOBKY 3a/laud, pa3pabOTKy ajiropuTMa U OLEHKY ero 3(pQeKTHBHOCTH METOJaMHU

MaTeMaTU4YeCKON CTaTUCTUKU sl 00pabOTKH SKCIIEPUMEHTA;

- METOJIaMH peau3alii aITOPUTMOB Ha KOMITbIOTEpPaX.

3. Kpartkoe conep:kaHue TUCIMITIINHBL:

3.1. ApxHTeKTypa KOMIIbIOTEPOB U KOMITBIOTEPHBIX CETEH:

- UCTOpHUS pa3BUTHUS BBIUMCIUTEIPHOM TEXHUKM M TEPCOHAIBHBIX KOMIIBIOTEPOB.

KpaTkas ucropusi pa3BUTHS BBIUMCIUTEIHLHOW TEXHUKU M MepCcOHAIBHBIX KoMibioTepos (I1K).
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Beruncnurensnas mammba ®oH-Heiimana u wmammnaa Teropunra. PaspaGotku Hopbepta
Bunepa;

-apxurekrypa lIK, anmaparneie cpenctsa IIK. HMcnonp3yemble CHCTEMBI CUHCIICHHUS,
2JIEMEHThl MaTemaThuyeckoil soruku. OOmee mnpencraBineHne o [IK um uMX BO3MOXKHOCTSX.
OyuknuoHanpHas cxema IIK, wmarucrpanpHO-mMOnyibHBIM —npuHOUN nocrpoenus IIK.
Anmnaparneie cpeactsa IIK: mukpormnpoueccop, onepaTuBHas U K3II MaMsTh, BHELIHSAS [aMSATh,
IIMHBI aJpeca, KOMaHJ U JIaHHBIX, TAKTOBBIM TeHepaTop. [IpHHIMI OTKPBITON apXUTEKTYpPHI:
cHCcTeMHasl IuHa, pa3psaHocThb. [lepudepuitnsie ycrpoiictsa I1K: kmaBuaTypa, MbIlb, MOHUTOP,
npuHTep U p. OcoOeHHOCTU MpeACTaBiICHUS JaHHBIX Ha MallMHHOM ypoBHe. IIpenmyiectsa
U(ppPOBOTO TPEACTABICHUS HWHPOPMALUU TEepe] AaHaJIOTOBBIM IIPEACTABICHUEM: BBICOKOE
Ka4ecTBO 3allMCH M OToOpakeHWs HH(OpManuM, MpPOCTOTAa W HAACKHOCTHh JTyOIHpPOBAaHUS
(kommupoBanusi) uHMopMmaruu O0e3 moTepu KadecTBa. CHCTEMBI CUMCICHUS (IECATHYHAS,
JIBOMYHAs, BOCbMEpPHYHAs, IIECTHAALIATEpUYHAas), MpaBWiia NEpeBOJa W3 OJHON CUCTEMBI B
ApYryro. OJeMEHTbl MaTeMaTHYeCKOW JIOTMKH: MOHATHS (OpPMaIbHON JIOTMKH, OCHOBHBIE
JIOTUYECKHE Oorepanuu u Gopmysbl, Jorndeckue ocHOBbI padoTsl [1K;

-KOMIIBIOTEPHBIE CETH: TOIOJIOTUU CeTel, UX XapakTepucTUkH. KommbroTepHas ceTh -
COBOKYITHOCTh KOMIBIOTEPOB M Pa3IUYHbIX YCTPOWCTB, 0OecneuynBaromnX HHGOPMaLMOHHBIN
oOMEH MEeXJy KOMIIbIOTepaMH B CeTH 0€3 HCIOJb30BaHUS KaKHUX-JIHOO MMPOMEKYTOUHBIX
HocuTenel nHpopManuu. Tomojoruu ceTei: 3Be3/Has, ITUHHAs, KojblieBas. CeTH 3aKphITOrOo
TUMA: JOKAJIbHBIE U pacIpe/ieleHHbIe CeTH, KOPIOpaTUBHbIE ceTu. [IporpaMMHO-TeXHHUYECKOe
ofOecrieyeHue: anamnTep, KOTOPBIM yIpaBisieTcs CHEeNHalbHOW MporpaMMoi  JipailBepoMm;
OTepalMOHHAs CUCTeMa, VIpaBJSIONIas KOMIIBIOTEPOM, MPEJOCTAaBISIONIUM  PECYPCHI;
MIPOTOKOJIBI - OCOOBIE A3BIKH, Ha KOTOPBIX OOMEHUBaIOTCA HMHpOpMAIe KOMIBbIOTEPHl B CETU
(TCP, TCP/IP, UDP). I'noGansHbie cetn pazmuunoro macinraba (WAN —Wide Area Net, MS
Network wu Internet). Bo3moxxHoctn cetm WHTepHeT. DnektpoHHas moura. Jloctym
nHpopManmoHHbIM pecypcam. Cucrema TtenekoHpepeHIn. Anpecanusi W TPOTOKOJIBI B
Hutepner;

-MyJIbTUMEINA — TUAJIOTOBasi KOMITbIOTEpHAs CUCTeMa, 0OecreunBaoasi CHHTE3 TEKCTa,
rpaduku, 3ByKa, peud M BHUACO. YCTPONCTBAa MyiabTUMenua. TpeOoBaHUS K MYIbTUMEIUHHBIM
CpelCcTBaM KOMITbIOTEpPOB. PaciinpeHHble BO3MOXHOCTH 00pabOTKH, MpeoOpa3oBaHus, CUHTE3a
nHpopManuu (KOMIbIOTEPHAST aHUMAIWs, MOAU(PUKAIMS U300paKEHUM, TpeXMepHas rpaduka).
MyneTumenuiiabie nporpaMMsl. [IporpaMmsel peakTupoBaHus, MOHTaKa 3ByKa U BUJI€0. Buneo-
pPENaKTOpbl, MOIYIH CHelP(PPEKTOB, MOHTAKHBIE CTYIUU. OJIEKTPOHHBIE MpE3CHTAINH
(ocHOBHBIE BO3MOXHOCTH MS PowerPoint), s3Tambl co3maHus TPE3CHTALMMA, CTPYKTypa
Mpe3eHTalNi U 0COOEHHOCTH pabOThI C PEIAKTOPOM.

3.2. IIporpammHOe oOecTieUeHHE:

-CTPYKTypa OIEPaLMOHHBIX CHCTEM, MaKeThl NMPpUKIaIHbIX Iporpamm, Microsoft Office.
Knaccugukanus nporpaMMHusIx cpecTB. CHCTEMHOE U MIPUKIIAHOE IPOrpaMMHOE o0ecriedeHre
ITK. O630p onepaunonusix cucteM (OC). Ilpunuunst coznanus u coctaB OC: snpo, untepdeiic,
npaiiBepsl. Kparkas xapaktepuctuka WINDOWS, MoaynsHblil npuniun nocrpoenus. Cpena
WINDOWS: okHa, uX s1eMeHThl, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekTamu
WINDOWS. Spasiku u pabota ¢ Humu. Ilanku: co3gaHue, nepeMMeHOBaHUE; KOMMPOBAHUE U
nepemMeleHue 00beKTOB (TanoK U SAPJbIKOB), yraneHue o0bekToB. Kop3uHa u ee Ha3HaueHHe.
Hactpoiiku WINDOWS: nata u Bpems, HaCTpoilka MBIIIH, SKpaHa. JJIEMEHTbl TEXHUUYECKOTO
cepauca IIK: ycTaHOBKa ONepaniMOHHON CHCTEMBI, CO3JaHUE WHIMBUIYAIbHOW ONEpallMOHHOU
Cpeabl MOJb30BaTeNs, MOAJEpPKKA LEIOCTHOCTH MH(OpPMAIMM, PACHIMPEHHE U MOJCpHU3AIUSL
KOH(UTypaluy anmnapaTHbIX U MIPOrPaMMHBIX CPEJCTB

TexcroBelii pegaktop WORD, penaktopsl MareMaTHYeCKHMX M XUMHMUYECKHX (OPMYIL.
OCHOBBI HCHOJB30BAHUS TMPOrpaMM OOILIEro HazHaueHus (KpaTKuil 0030p) Ha mpuUMepax
TEeKCTOBOro penaktopa WORD, peaakropoB MaTeMaTHUYeCKUX M XUMHYECKUX (QOpMyI.
Ocob6ennoctu TekcToBoro peaakropa WORD. BBon u penaktupoBanue tekcta. KonupoBanue u
nepemeinieHue oOBEKTOB, pabotra ¢ Tabmumamu. Bpeibop Buzma, pasmepa wmpudra,
(dopmaTupoBanue cuMBoJIOB U ab3aueB. KonupoBanue popmata. OCOOEHHOCTH CO3IAaHUS
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CCBUIOK, ornaBieHud. Co3paHue JTOKYMEHTOB pa3nuyHbiX (opM  (CTaHAApPTHBIX |
HeCTaHAApTHHIX). lcmonb3oBaHMe pemakropa MaTeMaTH4eCKuX (OpPMYIT B  TEKCTOBBIX
JIOKyMeHTaX. Penmaktop Xumuueckux (OpMyN, Ha3HA4eHHE U OCOOEHHOCTH paboTHI.
Konuposanue xumudeckux (GopMys B TEKCTOBBIE IOKYMEHTHI.

Cucrema ynpasnenus 6azamu ganHbix ACCESS: coszmanue monb3oBarensckux CYB/I,
dbopMupoBaHHe 3ampocoB, OT4eTOB © opMm. HMHPopmanmonHsie cucTeMbl. CHCTEMBI
ympaBieHusi 6aHkaMu u 0a3amMH JaHHBIX. PensipionHast Mojaenb MaHHbIX. CTpyKTypa 3amucH,
MeTo/bl JocTyna K uHpopManuu. OOMeH AaHHBIMU ¢ Apyrumu npunoxenusmu WINDOWS:
TEKCTOBBIMH PEJAKTOPAMHU U 3JIEKTPOHHBIMU Tabmuamu. Pensiunonnas 6a3za nanabix ACCESS.
I'maBHOE OKHO, MEHIO KOMaHJ, MaHelb MHCTpyMEHTOB. Co3JaHKue U OTKpPbITHE 0a3bl JaHHBIX.
BBoJ 1 pepakTupoBaHUe TaHHBIX B pEXKUME TaOIHUIBI U PEKUME KOHCTPYKTOpa. POpMHUpOBaHHE
3arpocoB. 3arpockl MPOCThIE U MHOTOTAOINYHbIE, 3alpoChl ¢ yciaoBUsAMU. Co3/1aHne OTYETOB U
dopm. Texnomorus peanusanuu npocreimux 3amad cpeacrsamu CYBJ[ ACCESS.

Pemenne BerumcnuTenbHBIX 3amad ¢ ucnosb3zoBaHueM EXCEL: obpabotka Talmwii,
MOCTpOEHHE TpaUKOB M JuarpamMM, BBIYHCICHHE MAaTPUYHBIX BbIpakeHWd. Ha3HaueHue
anektpoHHbix Tabmun (MS EXCEL). OcoGennoctu Tabmmuunoro mporeccopa EXCEL wu
WCTIOJIb30BAHUE €T0 ISl peleHHsI MHPOPMAIMOHHBIX M WH)KEHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxkno EXCEL. AOGcomoTHass W OTHOCHTENbHas anpecarus. BeineneHue sdeex,
nepemerieHue no padodyemy ymcry. Pacder mo popmynam. Kormmmposanue ¢popmyn. [loctpoenue
rpadukoB. Pacuer ¢pyHKIMOHAIBHBIX 3aBUCUMOCTEN U MOCTpOEHUE rpaduueckux n300pakeHui
¢ wucnonb3oBanueMm crtanaapTHbix GyHknuil EXCEL u wmacrepa ¢ynuknuii. I[loctpoenue
MMOBEPXHOCTEH C MCIOIB30BaHUEM MacTepa auarpamm. Pabora ¢ tabnumamu. @opmaTrupoBaHue,
opopmienne Ttabmuu. YwucinoBble U TOJb30BaTenbckue ¢Gopmatel. CBOAHBIE TaOIHUIIBL
[Toctpoenne muarpamm. Pa3paboTka W peanusamuss MPOCTEHIIMX — aJITOPUTMOB c
ucronp3oBanueM Bo3MmokHocTeld EXCEL (HaxoxaeHHe MaKCUMalbHOTO (MHHHMAIBHOTO)
JJIEeMEHTa BEKTOpa W MAaTpHUIbl, HaXO0XJIEHHE CYMMbl JJIEMEHTOB BEKTOpa M MAaTpHIIbI,
BBIYHCIICHUE MATPUYHBIX BBIPAKECHHUI).

3.3. AITOpUTMBI H OCHOBBI IIPOTPAMMHUPOBAHUS

AJTOpUTMBI, TUTIBI anTopuTMOB. [loHATHE anropuTMma u ero cBoicTBa. CrocoObl 3anmucu
aIropuTMOB. MOAYIBHBIN NPUHIUI TOCTPOSHUS AITOPUTMOB U IIPOTPaMM.

XapakTepuCTUKU SI3IKOB MporpaMMupoBaHus. OCHOBHbIE CTPYKTYPbl M IPUHIIUIIBI
CTPYKTYpHOTO THpoTrpamMMupoBaHusi wumocTpauusa. CTpyKTypHOE MNpOrpaMMHUpOBaHUE, €ro
ocobeHHOCTH. TexHoyorus OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS; CBOWCTBA
SI3BIKOB: HACJIEJJOBAHME, UHKANCYIALUS, TOTUMOpPu3M. [ToHATHS A3BIKOB: KiIacChl U OOBEKTHI.
DBOJIOLMS U KJIacCU(PUKAIMS S3bIKOB IporpaMMupoBanus. [IoHSATHS TpaHCIALNY, KOMIIWIIALINY,
UHTEpIpEeTAllNK, WX pa3iuyus. ba3oBele anropuTMHYecKHe KOHCTPYKUMHU (CleloBaHUE,
BETBIICHUE, T[OBTOpPEHHUE), MpUMephl UX peanu3anuid. OCHOBHBIE KOHCTPYKIUU SI3BIKOB
MPOrpaMMHUPOBaHHUSL. SI3bIKH MPOTrPaMMHUPOBAHUS BBICOKOTO YPOBHSL.

BoruncnuTenbHble anropuTMbel M IIporpamMMHbIe peanu3anuu Ha VBA s o6paboTku
unpopmanuu Ilponecc pemienus 3agau Ha KommbloTepax. [IporpamMmmupoBanue Ha s3bike VBA:
OCHOBHBIE OTNIEPATOPHI SI3bIKa, Mpoueaypsl U pyHkIMU. PazpaboTka U peanuszanus MpoCTEHIITUX
aIrOpUTMOB 00paboTKM HMHpOpManuu (pelieHue 3agad ¢ OJHOMEPHbBIM M MHOT'OMEPHBIM
o0beMoM uHGpopmanuu). YnciaeHHble METOIbl aHATHM3a OJJHOTO HEJIMHEHHOTO ypaBHEHUs: MOMCK
KOpHEH, pelleHrne 3aJauyd OJHOMEPHOH ONTHMHU3aLMU (HAaXO0XJEHHE TOYEeK MaKCUMyMa U
MUHUMYMa (QYHKUIUH). MeTo/ibl CTaTUCTHUYECKOH 0OpabOTKHM pPe3ylbTaToB M3MEpEHHH OHOM
BEJIMYUHBI: BBIYUCIEHHE TOUCUHBIX (CpeIHero, IUCIIEPCUH, CTaHAapTa) U MHTEPBAJIBHBIX OLICHOK
CIIy4aiiHOM BEJINYMHBIL.

3.4. 3amuTa uHGOpMALUH:

AJTOPUTMBI 3aIIUTHl HHPOPMALIMK: METOAbI 3aIUThI, KOMIIBIOTEPHBIE BUPYCHI U OOpbOa
c HuMmH. [loHATHE O€30MACHOCTH KOMIIBIOTEPHOW HH(POPMALMHU: HAIAEKHOCTh KOMIBIOTEpA,
COXpPaHHOCTb JAHHBIX, 3alllUTa OT BHECCHUS HM3MCHCHUN HEYNOJHOMOYEHHBIMU JIULAMHU,
COXpaHEHUE TalHbl IEPEIUCKA B DIIEKTPOHHOM ceTH. MeTonsl peanusanuy  3alUThl
nH(pOpMaIUU: IPOTPaMMHbIE, aNiapaTHbie, OpraHu3aluOHHbIE. FICTOpUS BOSHUKHOBEHHS
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BHUPYCOB M aHTHBHUPYCOB. CroCOOBI 3apa)KeHHs, 3alIUTHI U 00pBOBI ¢ BUupycamu. OCOOEHHOCTH
paboThl AITOPUTMOB BHPYCOB: PE3HJIECHTHOCTh, MOTUMOPOUYHOCTH W camomudpoBaHUE.
KomnbroTepHble BUPYCHI, HX clieluduKa U anTUBHpycHbIe Tporpammel (Kacmepckwuii, Dr. Web,
Avast, AVG). CrnocoObsl mu¢ppoBanus M mepenaud HHGOpPMAIMM Ha JaIbHUE PACCTOSHHSL.
OTKpBITHIH U 3aKpBITHIN KTIOUM muppoBanus. JledhparmeHTanus aucka.

4. O0beM y4eOHOU TUCITUTUTHHBI

Bun yae6HO#I paboThI

3au.en. - 3

Bcero akajg. yacos B

cemecTpe
OO0mmast TpyI0eMKOCTh JUCIUTIINHBI TI0 Y4eOHOMY TUIaHy 108
B ToMm uncne Ha 00y4eHue 108
AyIUTOpHBIE 3aHITHS: 48

Jlexmn

JlabopaTopHbie pabOTHI 32
[IpakTiueckue 3aHATH 16
CamocTrosTenpHas padoTa: 59,8
Pacuetno-rpaduueckne paboTs
[ToaroroBka k 3amute pedepara 5
Jlpyrue BUIBI CaMOCTOSTEILHON paboThI 54,8
KonTtakTHas camocTosiTenbHas pabota 0,2
Bug utoroBoro KOHTpOJIA 3aueTr
Bun yae6HOM paboThI 3au.en. - 3

Bcero uacoB acTpoH.

B CEMECTpe

OO61ast TpPyA0EMKOCTh AUCHHUILIINHBI TI0 YYEOHOMY IIaHy 81
B ToM uucie Ha o0yueHue 81
AyIUTOpHBIC 3aHATHUS: 36

Jlexun
JlaGopaTopHbie pabOTHI 24
[IpakTrueckue 3aHATHS 12
CamocrosTenbHas pabora: 44 85
PacuetHo-rpaduueckne paboTs
[Toaroroska k 3amute pedepara 3,75
Jlpyrue BUJIbI CAMOCTOSATENBbHONU pabOThI 41,10
KoHTakTHas camocTosiTeNbHas paboTa 0,15
Bun utoroBoro KOHTpoIs 3auer

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIITHHBI

«®u3uxa» (b1.6.07)
11lenu v 33124 AUCIUTUTHHBI

HGHLIO JAUCHUIIIINHBI ABJIACTCS HpI/I06pCTCHI/IC CTYACHTaAMHA 3HAHUM 110 OCHOBHEIM
pasaciitaMm (I)I/IBI/IKI/I U YMCHUIO ITPUMCHSATD UX B APYTUX CCTCCTBCHHOHAYYHBIX JUCHUIIIINHAX.

OCHOBHBIMU 3aav4aMi JUCHUIINHBI, PCHICHHUEC KOTOPBIX obecneunBaeT JOCTHUKCHUC
OCIN, SABJISAKOTCA: (I)OpMHpOBaHI/IC HpCI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX (I)I/IBI/I‘-ICCKI/IX 3aKOHax IMpUpoO bl
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U METOJaX TEOPETUYECKHX HCCICIOBAHUN Pa3IMUYHBIX (PU3MUYECKUX SBJICHUH, a TaKkKe JaTh
IIPEACTABIIEHUS O COBPEMEHHBIX dKCIIEPUMEHTAJIBHBIX METOIaX UCCIICIOBAHHUS.
2.TpeboBaHus K pe3yabTaTaM OCBOCHHS JUCLIUTUINHBI

Nzydenune kypca GpU3MKu cCiocoOCTBYET MPUOOPETCHUIO CISAYIOMINX KOMIIETCHITHIA:

-CIIOCOOHOCTh ¥ TOTOBHOCTH  HCIIOJIB30BAaTh OCHOBHBIC 3aKOHBI  (DU3UKH B
npodeccronanbHoit nesrenpHocTr (OITK-1);

-TOTOBHOCTh HCIOJIB30BAaTh 3HAHHUS O COBPEMEHHOM (H3MYECKOW KapTUHE MHPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BELIECTBA Ul TIOHUMaHUs
OKpy»Xaroliero mupa u sisiieauii npupoast (OI1K-2);

-IUIaHUPOBATh U IPOBOAMUTH (PU3UYECKUE SKCIIEPUMEHTHI, MPOBOIUTH O0OpPabOTKY HX
pe3yJIbTaTOB U OLEHUBATh MOTPEIIHOCTH, BBIABUIATH TMIIOTE3bl M YCTAaHABIMBATh I'PAHUIBI MX
npumenenus (ITK-16).

Hcnonb3oBaTh 3HaHUS OCHOBHBIX (DM3MUYECKUX TEOPUH AJIsl PEIICHWH BO3HUKAIOIIMX
¢bu3nyecKkux 3aaad, CaMOCTOSITEILHOTO NMPHUOOpeTeHUs (PU3MYECKUX 3HAHWM, IS MOHUMAHMUS

MPUHIMUIOB paboThl MNPUOOPOB M YCTPOMCTB, B TOM UHWCJIE BBIXOMALIMX 3a IPEIEIIbI
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

B pe3ynbraTe n3yueHus: AUCUUIIINHBI CTYJCHT JTOJIKEH:

3HAmMy:

- (usmueckue OCHOBBI MEXaHMKH, (U3MKU KOJeOaHUW U BOJH, DJEKTPUUECTBA H
MarHeTusma, 53JeKTPOJUHAMHUKH, CTATUCTUYECKOM (U3UKM M TEPMOJMHAMUKH, KBAHTOBOM
buzuky;

- CMbICHI (PyHIAMEHTaNbHbIX (PU3UYECKMX 3aKOHOB, NPHUHIUIOB U IMOCTYJIATOB; HUX
(OpMYIUPOBKH U I'PAaHUIIBI IPUMEHUMOCTH;

- CBSI3b LIUPOKOTO Kpyra (pu3nuecKux sABICHUH C (pyHAAMEHTAJbHBIMU MPUHLIUIAMH U
3aKOHaMU (HU3UKH;

- OCHOBHBIE METO/IbI pEeLICHHs 3a1a4 110 ONUCAHUIO (PU3NYECKUX SBICHUH;

- MeTOIb 00pabOTKH Pe3yabTAaTOB (PU3UIECKOTO IKCIICPUMEHTA.

ymemy:

-IIPUMEHATH TEOPETUYECKNE 3HAHUS U KCIIEPUMEHTAIIBHBIC METOIbI UCCIEIOBAHUS IIPU
pereHny mpopeccuoHaIbHbIX 3a/1ay;

-IIPOBOJMTH PACUEThI, OCYLECTBIATh AHAJIU3 U HA OCHOBE 3TOr0 JIeJ1aTh 000CHOBAaHHbIE
BBIBOJIBI;

- aHAJIIM3UPOBATh PE3YJILTAThl HAOIIOAEHUH U SKCIIEPUMEHTOB C IPUMEHEHNEM OCHOBHBIX
3aKOHOB U IPUHIMIOB (U3UKY;

- OIpENENATh XapakTep (U3NYECKUX IPOLIECCOB MO KOMIUIEKCY 3KCIEPUMEHTAIbHOM
uHGOpMaLUY IPU TOMOLIH I'padUKOB, TAOIHI U YpaBHEHUI;

- IPEJCTaBIATh 00Pa0OTAaHHYIO SKCIEPUMEHTAIbHYIO U TEOPETHUECKYIO HH(POPMALIUIO B
YCTHOM M MHMCBMEHHON (opMe, B TOM YHCIIE C MCII0JIb30BAHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

enademn.

- HaBbIKaMH pabOThI C IUPOKUM KPYroM (pU3NUEcKuX MpruOopoB U 000pyI0BaHHUS;

- HaBbIKaMH 000CHOBaHMsI CBOMX CYKJEHUI U BBIOOPA METOa NCCIIE0BAHUS;

3.Kpatkoe conepxaHue NUCHUIIINHBIL

Bsenenue

[Ipenmer ¢puzuku. Metonsl pruznyeckoro ucciae10BaHus: OMbIT, THUIIOTE3a, SKCIIEPUMEHT,
TEOPHS.

1. ®uznyeckre OCHOBBI MEXaHUKU

IIpenmer kuHematuku. Ilepememienue, ckopocTh, yckopeHue. KunHemaTnueckue
XapaKTEPUCTUKHU BPAILATENILHOTO IBHKEHUs. 3aKOHbI HbroTOHA. 3aKOH BCEMHPHOIO TATOTEHUS.
JIBukeHME Tella IEePEMEHHONW Macchl. 3aKOH BCEMHUPHOTO TATOTEHUs. [IBumkeHue Ttena
IepeMeHHON Macchl. YpaBHeHus Memepckoro. @opmyna I[luonkosckoro. VYmpyrun u
HEYNPYIuil yaapsl apos. MOMEHT MHEpLIMHA MAaTEPUaAIbHOW TOYKU U TBEPAOIO Teja.
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Kunemaruka rapmoHuueckux kojeOanuil. JluddepenunanbHoe ypaBHEHHE TapMOHUYECKHUX
konebanuid. [loHATHE O 3aTyXaromuX M BBIHYXICHHBIX KoyieOaHMsIX. BoHOBOE ABIDKEHHE.
BoaHbl 1po0bHBIE U IONIEPEYHBIE.

2. OCHOBBI MOJICKYJISIPHOHM (PU3UKH

DneMeHTHl TepMOJIMHAMUKY U (PU3NYECKO KMHETHKH. MneanbHblil ra3. Pacnpenenenue
Bonpiimana u ero oOmedusudeckuii cMmbici. PeanpHbiii Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmoauaamuueckuii Meton B (usmke. PaBHOBecHbIe cocrosiHus. Hagana TepMoIuHAMUKY.
Huxnbl. DHTpONHS M €€ CTaTUCTUYECKOe ToJikoBaHue. SBieHue mepenoca. duddys3us. 3akon
®uxka. TernnonpoogHocTh. 3akoH Dypbe. BuyTpenHee Tpenue (BA3KkocTh). 3akoH HbroToHa.

3. DAeKTpoCTaTHKA M MOCTOSTHHBIN AJIEKTPUYECKHIA TOK

3akon Kymnona. Teopema Octporpanckoro-I'aycca.
AJIEKTPOCTATUYECKOM I10JIE.

Cemectp 3

1. DnekTpoMarHeTu3M

3akon Amrnepa. 3akoH buo-Capapa-Jlamnaca. Cuna Jlopeniia. MarHeTuku.
DnexkTpoMarHuTHast MHAYKIUS. Y paBHeHHe MakcBesia.

2. Ontuka

Wnrepdepennus BoaH. dudpakuust BosH. [lonspuzanus BonH. TermoBoe H3IydeHHE.
3akon Kupxroda. I'mnoresa Ilmanka. KBanToBO€ 00BSICHEHHE TEIIOBOTO M3IydeHHS. DPdeKT
Komnrona. AAnepnas Mmoaens atoma. [locrynarel bopa. ATom Bogopoaa o bopy.

3. DNeMeHThI KBAaHTOBOH (DH3UKU

I'mnore3a ne bpoina. BomnoBoe ypaBHenue IlpeawHrepa st CTauMOHApHBIX
cocrosinuil. OnpiTel Tepna-I'epiaaxa. Muorosnekrponssiit atom. D¢ ekt 3eemana. [Tpunuumn
[Taynu. KBanTtoBblie cratuctuyeckue pactnpenenenus boze-OiHmrerina u ®epmu-llupaka.
®ononbl. 3akoHbl [ebast u DiHmTelHA. XapaKTepUCTUKH sIpa: 3apsij, Macca, SHEPTHs CBS3U
HYKJIOHOB. SlnepHble peakunu. DyHIaMEHTAIbHBIE B3aUMOJCUCTBUS W OCHOBHBIE KIJIACCHI
3JIEMEHTapHBIX YaCTHULL.

4.00beM y4eOHOU TUCIIMTUTMHBI

Hunone.  Iudnektpuku B

Bcero 2 cemectp |3 cemecTp
Bub yueOHOi paboThb! 3a4. en./ |3a4.em/ |3a4.em./

aK.Jac aK.Jac aK.Jac
O01mas TPYAOEMKOCTh
AMCUMIUIMHBL IO Y4COHOMY | 1336 |3.95/160 |6,05/200
IUIaHY ' '
AyIUTOpHBIC 3aHATHUA: 3,6/128 1,35/64 2,25/64
Jlexuuu (Jlek) 1,35/48 0,45/16 0,9/32
JlaGopaTopHblie 3AHATHS 0§ g /as 0.45/16 0.45/16
(Ha6) ) ) )
[IpakTuueckue 3aHATHS |4 340 0.45/16 0.9/32
(H3) ) ) )
(%%“;PCTOHTCHLH” PaboTa 4 41160  |1,6/60  |2,8/100
Bun xoHTpOIA: 2/79 OK3aMeH- | DK3aMeH-
JK3aMeH/3a4eT 1/36 1/36
KonrakrHas paboTa —
[IPOMEKYTOYHAS aTTECTALUA 0.4 0.4
[ToAroToBKa K 9K3aMEHY. /356 /356
Byt uTOroBOro KOHTPOJIS: 9K3aME€H |dK3aMeH

Bcero 1 cemectp |2 cemectp
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Bunsl yaeOHOM paboThI 3a4. en./ |3a4. en./ |3ad. exd./
acTp.dac |acTp.4ac |acTp.dac
Oomas TPYIOEMKOCTh
JWCLMILIHHEL TO YICOHOMY | 10/970 |3,95/120 |6,05/150
TUIaHY ’ ’
AyIUTOPHBIC 3aHSTHSL: 3,6/96 1,35/64 |2,25/64
Jlexuun (JIek) 1,35/36  |0,45/12 |0,9/24
JlaGoparopHble 3aHSTHS 0,9/24 0,45/12 0,45/12
(JIa0)
[IpaxTrnueckue SAHATHA | 4 e an 0.45/12 0.9/24
(H3) 1 H H
(%EI‘,I‘)‘?CTO"TW’H” PaboTa 4 41100 |1,6/45  |2,8/75
Bun xonTposns: o/54 OKk3aMeH- | DK3aMeH-
9K3aMeH/3a4eT 1/27 1/27
KonrtakTHas pabora —
MMPOMEKYTOYHAS aTTECTALUS /0.3 /0.3
[ToaroToBka K S3K3aMeHYy. 126.7 126.7
By uTOroBOro KOHTpOJIS: sK3aMeH | sK3aMen

AHHOTaNUA padoyeil MPOrpamMmbl
«O0mas u Heoprannuyeckasi xumus» (b1.5.08)
1.1lenm u 3amaun AUCITATUIMHBI
[enpt0  OUCHUIUIMHBI  sIBAsiETCS  (QOPMHPOBAHWE Y  CTYACHTOB  IIEJIOCTHOTO
€CTECTBEHHOHAYYHOTO MHUPOBO33peHUs. Omnupasch Ha TMOJyYEeHHBIE B CPEJAHEH IIKOJIE
XUMUYECKHE 3HAHUs, MpOTpaMMa MpeayCMaTpUBAcT JalibHEWIee YIiyOJIeHHEe COBPEMEHHBIX
MPEACTABICHUH B 00JIACTH XUMHUH.
3agadyeil TUCIMIIIINHEI SIBISIETC
— H3y4YeHHEe OCHOB OOIIEH U HEOPraHMIECKON XUMHH C LETBI0 IPUMEHECHUS X TTPH
M3Y4YEHUH TTOCIIECIYIONIUX XUMUUECKUX TUCITUTIIINH;
— OBJIQZICHUE OCHOBAMH XUMUYECKOW TEPMOJIUHAMHKHN, KHHETHKH, YUSHHUS O pacTBOpax 1
OCHOB CTPOEHHS BEIIECTBA KaK TEOPETUUYESCKUMHU OCHOBAMH XUMHH;
— U3YyYEHHE MEePUOIMUECKOr0o 3aKOHA KaK OCHOBBI HEOPTaHUYECKOW XHUMHUH;
— PacCMOTPEHHUE CBOMCTB S-, p-, -, f-371eMEeHTOB M MX cOeTUHEHMIA;
— HW3y4eHHUe CIocoO0B MOTyuyeHUs] Hanboee MUPOKO MPUMEHSIEMBIX BEIIECTB U UX CBOWCTB;
— (GopMUpOBaHHE y CTYIEHTOB HABBIKOB 3KCIIEPUMEHTAIBHOU pabOThI, IEMOHCTpAIUS UM
METOJIOB M CPEJICTB XHMHUYECKOTO HCCJICIOBAHMS, KOHKPETHOE O3HAKOMJICHHE C BEIIECTBAMHU U
WX MPEBpaIIECHUSIMH;

— pa3BHUTHE HABBIKOB PEIICHHS KOHKPETHBIX MPAKTHUYECKUX 3a/1ad U UCCIIEOBATEIhCKOM
paboTel, a Takke 3aKpelyiecHHe B TMaMATH CTYJCHTOB TEOPETUYECKUX CBEICHHH O
3aKOHOMEPHOCTSX HEOPraHWYECKOW XUMHHU, BO3MOXKHOCTh MOYYBCTBOBATH 9TH 3aKOHOMEPHOCTH
B MIPaKTUYeCKOl paboTe, yOeAUThCS B UX JIEHCTBEHHOCTH.

2.B pe3ynbTare u3y4eHus TUCIHUILINHBI CTYIEHT JOJDKEH:
OO6naaath claeIyOIIMMH KOMIIETEHIIUAMU:

— CHOCOOHOCTBIO U TOTOBHOCTBIO HMCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUIUIAH B ipodeccronanbroit nesrenproctu (OITK-1);

— FOTOBHOCTBIO UCIIOJIB30BATh 3HAHUSI O CTPOCHHUH BEIIECTBA, IPUPOJE XUMHUUECKOUN CBS3U
B pa3fMYHBIX KJaccaX XWMHUYECKUX COCAMHEHUU Ui TMOHUMAaHHUS CBOWCTB MaTEpUajoOB H
MeXaHM3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIIUX B okpyxkatomieM mupe (OITK-3).

B pesynbraTe n3yueHus: AUCUUILTUHBI CTYJCHT JTOJIKEH:
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3namo:

— DIIEKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYIT;

— OCHOBBI TEOPUH XUMHUUYECKOW CBSI3U B COCAMHEHUSX PA3HBIX THUIIOB, CTPOCHUE BEIIECTBA
B KOH/ICHCUPOBAHHOM COCTOSTHUU;

— OCHOBHbBIE€ 3aKOHOMEPHOCTHU MIPOTEKAHUSI XUMUYECKUX MMPOIECCOB U XapaKTEPUCTUKH
PaBHOBECHOT'O COCTOSIHUS,

— METO/Ibl OTTUCAHUSI XUMUYECKUX PABHOBECHI B PACTBOPAX AJIEKTPOJIUTOB,

— CTPOEHME U CBOKWCTBA KOOPAMHAIIMOHHBIX COCINHEHNN;

— XMMHUYECKHE CBOMCTBA AIEMEHTOB PA3JIMUHBIX T'PYIII MEPUOIUYECKON CHUCTEMBI U X
BaXHEHUIITNX COCIUHEHUIA;

Ymemy:

— BBITIOJIHATH OCHOBHBIE XUMHUYECKHE OTEpPaIliU, OTIPEICISITh TEPMOIMHAMUYECKHE
XapaKTEPUCTHUKN XUMUYECKUX PEAKIUi U PaBHOBECHBIE KOHIIEHTPAIMH BEIECTB;

— HCIIOJB30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOIMHAMUUECKHE CIIPABOYHBIE
JAHHBIC 7151 PelIeHHs Mpo(ecCHOHATBHBIX 3a/1a4;

— TIPOTHO3UPOBATh BIUSHUE PA3IUYHBIX (PAKTOPOB HA PABHOBECHE B XUMHUECKHIX
peakumsix;

Braoemy:

— TEOPETHYECKUMHU METOJaMHU OIHCAHHS CBOWCTB TMPOCTHIX M CIIOHBIX BEIIECTB Ha
OCHOBE DJIEKTPOHHOTO CTPOEHUS WX aTOMOB M TIOJOXXEHUS B TEPUOJUYECKON CHUCTEME
XUMHUYECKUX DJIEMEHTOB;

— DKCIIEPUMEHTAILHBIMU METOJIaMU  OTIPECIICHUS] HEKOTOPBIX (U3HKO-XUMHUYECKUX
CBOMCTB HEOPraHUYECKUX COCTMHEHUN.

3.KpaTkoe coneprkaHue JUCHUTIIINHBI:

CtpoeHue aToMOB U MEPUOTUYECKUHN 3aKOH.

BonHoBBIE CBOWCTBA MaTepHabHBIX OOBEKTOB. YpaBHeHHe e bpoita. CooTHomieHue
Heonpeaenennoctel ['eizendepra. [TonsTue o kBaHTOBOM MexaHuKke U ypaBHeHuu llpeaunrepa.
CoBpemenHas (hopMyIupoBKa MEPUOIUUECKOro 3aKoHa. [lepuoanueckas cucreMa u ee CBS3b €O
CTPOEHHEM aTOMOB. 3allOJIHEHHE 3JIEKTPOHHBIX CIOEB U 000JI0YEK aTOMOB B MEPHUOAMYECKOMN
cucreme snemeHToB J[.M. MenneneeBa. CteneHu OKHCICHUS. BakHeWllne OKHUCIUTEIN HU
BOCCTAaHOBUTENU. BaxkHelnne  cXemMbl NpPEBpallEeHUs  BEIIECTB B OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKLIUSIX.

XUMHYECKas CBSI3b U CTPOCHHUE MOJIEKYJL.

KoBanenTHas cBsI3b, OCHOBHBIE IOJIOKEHHS METOJla BAJEHTHBIX CBs3el. PaccmoTpeHue cxem
MepeKpbIBaHUsl aTOMHBIX opOuTaneil npu oOpazoBaHuUU CBsized B MoJiekynax. OCHOBHBIE
MOJIOKEeHUs MeTo1a MoJieKynsapHbIx opoutaneit (MO JIKAO). O6mue cBeeH s 0 KOMITJIEKCHBIX
COCIMHEHUSX, UX CTpoeHue. MexXMOoeKyasipHas U BHYTPUMOJIEKYJISIpHAsT BOJOPOJHAsI CBS3b.
HNonHas cBsi3pb Kak NpeNeNbHbIN clydail KoBaJeHTHOHM cBs3u. OOmue mpeacTaBleHus o
MEKMOJIEKYJIIPHOM ~ B3aUMOJICHCTBUM: OPUEHTAIMOHHOE, HWHAYKIHOHHOE, JAUCIIEPCUOHHOE
B3aUMOJICHCTBUS.

DHepreTuka peakliuii U XMMUYECKOe PaBHOBECHE.

[TonsiTHE © XMMHUYECKOW TepMOJWHAMHUKE, TEpMOJUHAMHUYECKUe (YHKIIMH COCTOSHUS
(xapaktepuctudeckre (GYHKIUH). XUMHYECKOe paBHOBecwe. VICTHHHOE U Kaxylieecs
paBHOBecHs. KOHCTaHTa XMMHYECKOTO PABHOBECHS. DIEKTPOXMMHUYECKHE IMPOLIECChl, OHSATHE
00 2NEKTPOJHBIX MOTEHIHMANaX. DJIEKTPOJBIDKYILAsS CHJIAa OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakLMii 1 KpUTEPUd CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOLIECCOB.

PaBHOBecus B pacTBOpax
[Ipouecchl, compoBOXKIAIONITNE 00pPa30BaHKE KUJIKAX UCTHUHHBIX PACTBOPOB HEIIEKTPOJIUTOB H
ANEKTPOJIUTOB.  ACCOLIMMPOBAHHBIE M  HEACCOLMHUPOBAHHBIE  3JEKTPoJUThl.  CTeneHb
muccormanuu. Koncranra auccounanuu. PaBHoBecue B cucteMe, COCTOSILENH U3 HACBHILIEHHOTO
pacTBOpa MaJOpacTBOPUMOIO SJEKTPOJMTA U €ro KpHUCTaIoB. PaBHOBecue B pacTBOpax
KOMIUIEKCHBIX cOoeAMHEeHUM. PaBHOBecHe AMCCOLMALMKM BOJbI, HOHHOE MPOU3BEACHHUE BOJBI U
€ro 3aBUCUMOCTH OT Temneparypsl. lkana pH. ['ugponus conen.

CkopocTb peakiuii 1 KaTanus.
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[Tonsarue o xumuyeckoi kunetuke. OAHOCTAIMUHBIE U CIOXKHBIE PEAKIIUU. 3aKOH JCUCTBYIOIINX
Mmacc. KoHcranra ckopoctu peakuumu. MoJeKyasspHOCTb M MOPSAOK peakUuu. 3aBUCUMOCTh
CKOPOCTH pEakLUU OT TEeMIEpPaTyphl; SHTAJIbIMS AKTUBALMHU. ['OMOTEHHBIM M Te€TepOreHHbIN
KaTaJns.

XHUMHUSA S- ¥ P- IIEMEHTOB
Bonmopon-nepBelii  3JIEMEHT NEPUOJUYECKOM CUCTEMBI, €ro JIBOWCTBEHHOE IIOJIOKECHHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoJu4eckoil CUCTEMBbl. 3aKOHOMEPHOCTH B W3MEHEHUU
AJIEKTPOHHBIX KOH(UIypalui, BEIUYMH paJWyCOB, 3JIEKTPOOTPULATEILHOCTM W SHEPruu
MOHM3aLUU aTOMOB. THUIIMYHbBIE CTENIEHU OKUCIIEHUS. XUMHUECKNE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTU B CTPOCHMM M CBOICTBaX OCHOBHBIX THUIOB coeauHeHuid. I[IpuponaHbie
COEJIMHEHUS, I0JTy4eHUE U IPUMEHEHHE.

Xumus d- u f- anemeHToB
OneMeHTHI 3-12 rpymm nepruoandeckoi CHCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHUH AJIEKTPOHHBIX
KOH(UTrypanuii, BeIMUYUH PaJnycoB, SHEPTUH MOHU3ALMHU, XapAaKTEPHBIX CTEINEHEW OKHCIEHUS,
KOOPJIMHAIIMOHHBIX uucen aToMoB. [IpuponHble coequHEeHHs, TMOJYyYeHHE U COINOCTaBJIEHUE
(u3NYECKUX U XUMHUYECKHX CBOMCTB MPOCTHIX BemiecTB. CTpOEHHE U CBOWCTBA OCHOBHBIX TUIIOB
coenuHeHul. OcoOeHHOCTH f- 371eMEHTOB.

4.00bpeM yueOHOUM JUCITUTUTIHBI

B 3au. | B akag. | B 3au. | B akag. | B 3au4. | B akan.
ell. yacax el yacax ell. yacax
O6mas TPYJIOEMKOCTh
JACUUIUTMHBL 10 y4ebHomy | 12 432 7 252 5 180
TJIaHy
AyYIUTOPHBIE 3aHATHUSL: 4,44 160 2,67 96 1,77 64
Jlexuu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausarus (I113) 0,89 32 0,89 32
JlabopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrostensHas pabota (CP) 5,56 200 3,33 120 2,23 80
CamocTosiTeIbHOE H3YdeHHE | ¢ ¢ 200 333 120 293 80
pasnenoB TUCIUTLTMHBI ’ ' ’
Bupg koHTpOIs: SK3aMeH 2 72 1 36 1 36
KonTakTHas pabota — 0.4 0.4
MMPOMEKYTOYHAS ATTECTAIHS
[ToaroToBka K SK3aMeHy. 35,6 35,6
Bux utoroBoro KoHTpOJIS: DK3aMeH DK3aMeH
B 3au. | Bactp. | Bactp. | Bactp. | Bactp. | B actp.
el yacax e/l yacax el. yacax
Ob6mas TPYAOEMKOCTh
JAUCLIMIUIMHEL 10 y4eOHomy | 12 324 7 189 5 135
TUIaHY
AyIUTOpPHBIE 3aHATUS: 4,44 120 2,67 72 1,77 72
Jlexuunu (Jlek) 1,78 48 0,89 24 0,89 24
[TpakTiaeckue 3anstus (I13) 0,89 24 0,89 24
JIaboparopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosarensHas pabora (CP) 5,56 150 3,33 90 2,23 90
CamocTrosTeapHOe U3YUeHHE | [ o 150 333 90 293 90
pa3aenoB JUCIUILTUHBI ’ ' ’
Bua koHTpOs: 3K3aMeH 2 54 1 27 1 27
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KonraktHas pabora 03 03
IIPOMEXKYTOYHAS aTTeCTaUs ' '

[ToaroroBka K 5K3aMeHY. 26,7 26,7

Bug uToroBoro KOHTpOJIS: DK3aMeH DK3aMeH

AHHOTanus padoyei NPorpaMMsbl M CHHUILIMHBI
«Opranunveckas xumus» (b1.5.09)

1. lenb TUCHUIUIMHBI — NPUOOPETEHUE CTYAEHTAaMU 3HAHUN O CTPOEHUU OPraHUYECKUX
COEIMHEHUI, OCHOBHBIX XHUMHUYECKMX CBOICTBaX pa3jM4YHbIX KJIACCOB OPTraHUYECKHX
COEIMHEHUI U METO/1aX X MOJIY4YEeHHs], KaK IPOMBILUICHHBIX, TaK U Ja00PaTOPHBIX.

2. B pe3ynbrare u3y4eHus: AUCHUTUINHBI CTYACHT JOJDKEH:

Obnamate  cineayromumu  oOmekyabTypHeiMu  (OK) wu  oOmenpodeccrnoHalbHBIMU
kommneteHmusmu (OI1K):

- CIIOCOOHOCTBHIO paboOTaTh B KOMaHJE, TOJIEPAHTHO BOCHPUHUMAs COI[MAJIbHBIE M KYJIbTYpHBIE
paznuuus (OK-6);

- CIIOCOOHOCTBIO K caMoOpranu3aimu u camooopaszoanuto (OK-7);

- CIOCOOHOCTHIO M TOTOBHOCTHIO KCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHMIUIMH B TpO(ECCHOHAIbHOW JESITeNbHOCTH, MPUMEHSTh METOJbl MAaTeMaTH4YeCKOIro
aHaJIM3a U MOJICTUPOBAHUS, TEOPETHUYECKOTO U dKCIIepuMeHTanbHOro uccienosanus (OI1K-2);

- CIIOCOOHOCTh HCIOJb30BaTh 3HAHHUS O COBPEMEHHOW KapTHHE MHUPA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUM BELIECTBa JUIsl MOHMMAaHMS OKPY)KAIOIIEro Mupa U
sBrieHui mpupoasl (OITK-3).

3namo:

— TEOPETUYECKUE OCHOBBI CTPOCHHUS U CBOWCTB PA3JINYHBIX KJIACCOB OPraHUYECKUX COCMHEHUN;
— COCOOBI OMYYEHHS] 1 XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX COSTMHEHUM;
— OCHOBHBIE MEXaHU3MBI IPOTEKAHUS OPraHUYECKUX PEAKIUH;

Ymems:

— TIPUMEHSATh TEOPETUYECKHUE 3HAHUS JUIsl CUHTE3a OPraHUYECKUX COCIMHEHUI pa3InyHbIX
KJIaCCOB;

— aHaJM3HUPOBATH U MPEACKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHEHU;

— COCTaBJISATh CXEMbl CHHTE3a OPraHUYECKUX COCIMHEHNUM, 3aIaHHOTO CTPOEHUS;

Braoemy:

— OCHOBaMHU HOMEHKJIATyphl U KJIaCCU(PHUKAIIUN OPTaHUYECKUX COCAUHEHU;

— OCHOBHBIMH T€OPETUYECKUMH MPEACTABICHUSMU B OPraHUYECKON XUMUHU;

— HaBbIKaMU 0OOCHOBAHUS PALIMOHAIIBHBIX CIIOCOO0B MOTyYEHHUS! OPraHUYECKUX BEIECTB.

3. Kpartkoe conepkanue AUCHUTIITUHBI
Homenknarypa opraHnyeckux coequHEHUW. Teopus XMMUYECKOTO CTPOEHHUS U HaChILLEHHbIE
yraeBoaopoast (YB). Ilpupona koBanentHoi cBsizu. @opmynsl JIbtouca. @opManbHBIN 3apsl.
Dddextnr 3amectuteneit. [IpomexxyTrouHble COSIUHEHHS] U YaCTUIBl OPraHUYECKUX PEaKLUsX.
OHeprertuyeckas auarpaMMa peakuuu. Mexanusm peakuuu. CTepeon3oMepusi, €€ BHIbI U
0003HaYCHMUS.

Amudarnueckue coeanHeHus. HacbllieHHble M HEHAchIeHHbIE YB. AJKaHbI, IUKIOATKaHbI,
QIIKeHbI, AaJKWHBI, TOJHEHbI (AuWeHbl). B KaXXAOM Kiacce paccMaTpuBaIOTCA CJEAYIOIINE
paszfensl: M30MepHUs, HOMEHKJIaTypa, (u3Mdeckue M XHMHUYECKHE CBOMCTBA, CHOCOOBI
noxy4yeHusi. MexaHu3Mbl peakuid. JHepreTuueckas AuarpaMMa peaxkiui.

Apomaruueckue coequHeHus. Teopun apomatuyHocTH. CoeuHeHns OEH30IbHOTO psijia.
WNzomepus. Howmenxmarypa. CnocoObl monydeHus. XUMHUYECKHE CBOWCTBA. BrmsiHue
3aMecTHUTeNel B OEH30JIbHOM KOJIbLIE Ha HAPaBJIEHUE U CKOPOCTh PeaKIuil 37eKTpoPUILHOTO
3aMelEHus.

4. O6bem y4eOHOM AUCIIUILTHHBI

O0beM |
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Bun yaebHo# paboTh B 3a4eTHBIX | B akajmeMudecKkux
eIMHUIAX qacax

OO0mast TpyI0eMKOCTh TUCIUTITHHBI 3 108

o y4eOHOMY TUTaHY

AyAUTOpHBIC 3aHSATHS: 48/36 48

Jlexuuu (JIek) 16/36 16

[MpakTrueckue 3anstus (I13) 32/36 32

JlabopaTtopust - -

Camocrositenbnas padora (CP): 60/36 59,8

KonTakTHas camocTositensHast pabora 0,2

CamocrosiTeTbHOE H3yd9eHUE pa3IesioB 598

TUCHUTIINHBI '

Bun xonTposist: 3auet / 3x3aMeH 3aueT c OLEeHKON

O6bem

Bux yaebHoit paboTsI B 3a4eTHBIX | B aACTPOHOM.
eIMHUIIAX qacax

OO6mrast TpyA0€MKOCTh TUCIUTLTHHBI 3 81

o y4eOHOMY TIIaHy

AyIUTOpHBIC 3aHATHS: 48/36 36

Jlexumu (JIek) 16/36 12

[Mpaktuaeckue 3austus (I13) 32/36 24

JlaGopaTtopust -

Camocrostensnas padora (CP): 60/36 44,85

KonTtakTHas camocTosiTennbHas pabota 0,15

CamocrosiTeIbHOE U3YUEHHE Pa3/IeiioB 44 85

TUCIUATUINHEI '

Bunx xoHTpOs: 3aueT / 3Kk3aMeH 3ayeT C OIlEHKOU

AHHOTAIUA Y4eOHOH NMPOrpaMMBbI 1M CIIUIJIMHBI
«®uznveckas xumus» (b1.5.10)
[lens MUCHUIUIMHBI — PACKPBITh CMBICII OCHOBHBIX 3aKOHOB, YIIPABJISIFOIIUX X0JI0M XMMHUYECKOTO
mporiecca, TOKazaTh OOJacTH MPHJIOKEHUS OSTUX 3aKOHOB W HAyYUTh CTYJEHTa TI'PAaMOTHO
MIPUMEHSTh UX IIPH PEIICHUN KOHKPETHBIX TCOPETHYCCKUX U MPAKTHYCCKUX 3a/1a4.

2. B pesynprate n3ydeHus Kypca «DPU3MUECKON XUMHUU» CTYICHT JIOJIKEH:

Ob6nanate cienyromumu odmmenpodeccrnoHanbHbMU koMiereHusamu (OI1K):

-CIIOCOOHOCTBIO M TOTOBHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCLUIUIAH B mpodeccronanbHoi aesreapaoctu (OIIK-1);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3MUYECKOW KapTHHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMU BEIIECTBA Ui TMOHUMAaHHS
OKpY’KaroIero mMupa u siieanii mpupoast (OITK-2);

-TOTOBHOCTBIO UCTIOJIF30BaTh 3HAHUE O CTPOCHUU BEIIECTBA, MPUPOIa XUMUUECKOHN CBS3H
B Pa3NMYHBIX KJaccaX XMMHUYECKUX COCOUHEHHH HJisi TOHMMaHUs CBOMCTB MaTepUaloB U
MeXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyskaromiem mupe (OITK-3).

3nameo:

-OCHOBHBIE 3aKOHBI (PU3UYECKONW XUMHUH, B3aUMOCBSI3b (U3NYECKHUX U XHUMHUYECKUX
XapaKTEePUCTUK MPOIIECcCca;

-TIyTH OTpe/eTCHHs] BAXKHEUIINX XapaKTePUCTUK XMMHYECKOTO paBHOBECHs (KOHCTAHTHI
paBHOBECHS, PABHOBECHOTO BBIXOJa MPOAYKTA, CTETICHU MPEBPAICHUS MCXOIHBIX BEIIECTB) W
BITUSIHUS PA3IMYHBIX (PAKTOPOB HA CMEIICHUE XUMUUYECKOTO PABHOBECH S,

-yCJIOBHsI YCTaHOBIIEHUS (Da30BbIX pABHOBECHH B OJHO- W MHOTOKOMIOHEHTHBIX
CUCTEMax, BO3MOKHOCTH Pa3AeNICHUS CII0KHBIX CUCTEM Ha COCTABJISFOIINE KOMIIOHEHTHI,
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-TCPMOJUHAMUYICCKOC OITMCAaHUC CBOMCTB HUJCAJIbHBIX U HEUACAIbHBIX paCTBOPOB,
MOoAXO0bl K HAXOXACHUIO MapiUuaJIbHbIX MOJIAPHBIX BEJIMYHMH KOMIIOHCHTOB paCcTBOpaA.

Ymemy:

-TIPUMEHATh TEOPETUYCCKHE 3HAHUS W OKCIEPUMEHTAJIbHBIE METOIbl HCCIICIOBAHUS
(bU3NIEeCKO XUMHH MTPH PEUICHNH MPO(EeCCHOHANBHBIX 33/1a4;

-TIPOBOJIUTH TEPMOJMHAMHUYECKUE PACUCTHI, OCYIICCTBIATh aHAJIN3 U HA OCHOBE ITOTO
JienaTh 000CHOBAHHBIE BBIBOJIBI,

-TIpeJCKa3bIBaTh W HAXOAWTh ONTHMAIIbHBIC YCIOBUS IPOBEICHUS XHUMHUYECKOTO
mporiecca C Hebi0 MOJIyYeHHS MAaKCUMAIIbHO BO3MOKHOTO BBIXO/[a HHTEPECYIOIIETO MPOIYKTa;

-TIPEJICTABIIATh JIaHHBIC J1a0OpaTOPHOTO HCCIICNOBaHHs B rpadudeckoi Gopme U Ha
OCHOBE TIOJYYCHHBIX 3aBHCHMOCTEH OMNPENENSITh COOTBETCTBYIOIINE TEPMOIMHAMHUYECKUE H
KHHETUYECKUE XapaKTEPUCTUKNA XUMHUECKON CHCTEMbI M XUMHYECKOTO TIPOIIecca;

-TIPOBOJIUTh aHAJIM3 W KPUTHUYECKHA OICHUBATh TIOJYYCHHBIC JKCIEPUMEHTAThHBIC
TaHHBIE, 0000IIAaTh U JeNIaTh 000CHOBAaHHBIE BHIBO/IBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemsy:

-KOMILUIEKCOM COBPEMEHHBIX TCOPETHUECKUX METOJIOB (PU3NICCKOM XUMUU JIJISI PEIICHUS
KOHKPETHBIX HCCIIEIOBATEIbCKUX 3a/1a4;

-HaBBIKAMH OTIPEJICIICHHUS] COCTOSHUS PABHOBECHS W CaMOIPOM3BOJILHOTO HAIPABJICHUS
XHUMHYECKOTO TpoIiecca;

-mprueMaMyd  00paOOTKM  TMOJNyYEHHBIX OTBITHBIX JAHHBIX JUIS  BBISBJICHUS W
YCTAHOBJICHUSI B3aMMOCBSI3CH MEXIy TEPMOJUHAMUYCCKUMHU CBOWCTBAMH W (U3HYECKUMU
napamMeTpamMH TpoIiecca;

-3HAHUSAMH  OCHOBHBIX 3aKOHOB  (DM3WYECKOW XWMHH JUIS  COJIepPIKAaTeIbHOU
MHTEpPIpETAN TEPMOIUHAMUYECKHUX PacyETOB;

3. Kpatkoe conepkanue TuCIUTLIMHBI

Xumuyeckasi TepMOJIMHAMUKA. 1-blid U 2-0M 3aKOHBI TEPMOAMHAMMKH, nocTynar Ilnanka.
B3aumocBs3b TemioTsl, paboThl U U3MEHEHHS] BHYTPEHHEH SHEpruu B Ipoleccax ¢ y4yacTHEM
uaeanbHoro rasza. TemnoéMkocTs TBEPABIX. KUIKUX U ra3000pa3HbIX BEUIECTB. TE€PMOXUMHUSL.
Borunicnenue TemiaoBbIX A(PPEKTOB XUMUYECKHX peakluid, MpoieccoB (a3oBBIX IMEPEXO0B,
pacTBopeHuss U JpYrux (QU3NKO-XUMUYECKUX TMpolleccoB. JHeprus [ubGbca u sHeprus
l'enpMronpiia Kak KpUTEpUU HaIIpaBJICHHUsS XUMHUYECKOro mpoiiecca. Pacu€r abcoloTHOM
SHTponuu. XHUMHUYECKOe paBHOBecue. KOHCTaHTa XMMHMYECKOTO PaBHOBECHS M METOIbl €&
pacuéra M OSKCHEPUMEHTAIBHOTO OIlpejAescHus. PaBHOBECHBIN BBIXOJ MPOAYKTa, BIHSHUE
JABJICHUS, TEMIIepaTypbl, MPUMECH HWHEPTHOTO Ta3a Ha pPaBHOBECHBIH BBIXOJ. YpaBHEHUS
u3otepmbl U u300apel  Baut-T'opda. Cratuctuueckas  TepMoAuHaMuKa.  Pacuér
TepMOIMHAMHUYECKUX (PYHKIIMI Ha 6a3e MpeICTaBICHUN O CyMME 10 COCTOSIHHSIM.

®da30BbIe paBHOBECHS B OJHOKOMIIOHEHTHBIX cuctemax. da3oBbie nepexosl U (hasoBas
auarpaMma COCTOSIHHMSI Il  OJHOKOMIIOHEHTHBIX cHCTeM. TpoifHas Touka. YpaBHEHUE
Knaneiipona-Knay3uyca. 3aBUCHUMOCTh JaBII€HHsSI HACBHIIIEHHOTO Tapa OT TeMIepaTyphl.
Omnpenenenue TepMoauHamMuueckux (yHkuui mpouecca ¢a3zoBoro mepexona. Kpurtuueckas
TeMIieparypa.

Tepmoaunamuueckass Teopusi pacTtBopoB. Kraccuduxamus pactBopoB. CrnocoObl
BBIPOKEHHUsI COCTaBa pacTBopa. l[lapruanbHble MOISpHBIE BETUYMHBL. YpaBHeHus [uOOca-
Hiorema. UneanvHbie pacTBOpbl. TepMoanHamudeckue (DYHKIMU CMEIICHUS IS UAeaIbHBIX
pactBopoB, 3akoH Payms. IlpenenpHo-paz0aBieHHble pacTBOpbI, 3akoH ['enpu. HewmpeanbHbie
pacTBOpBI,  TOJOXUTENbHbIE W  OTPULIATENbHBIE  OTKJIOHEHUS OT 3akoHa Payms.
TepMoanHaMHuyecKoe OINUCAaHUE HEUACATbHBIX PACTBOPOB, AKTHBHOCTh, KOX(POUIIUEHT
akTUBHOCTH. KoJuMratuBHBIE CBOWMCTBA pPAcTBOPOB HENETYYMX BEIIECTB B  JIETY4eM
pactBopurene. Kpuockomnus, 30ymmockonus. OcMoc, 0CMOTHYECKOE JaBJICHUE.

@da30Bble paBHOBECHS B MHOTOKOMIIOHEHTHBIX cHUCTeMax. JluarpamMmsbl «IaBleHUE-
COCTaB», «TEMIIEpPAaTypa-COCTaB», «COCTaB IMapa-cOCTaB KUAKOCTH» ISl HUACATbHBIX U
HeuJeanbHBIX pacTBOpoB. 3akoHbl [nOOca-KoHoBamoBa, Azeorpomus. DU3HKO-XUMHYECKHE
OCHOBBI pa3JIeNIeHUs KHUJIKUX cMmeceld, pekTudukanus. OU3nko-XuMUYeCKU U TEePMHUYECKUN
aHanu3. Pa3nuyHbie THUIBI AMAarpaMM IIaBKOCTH. DBTeKTHKA. [IpaBuio ¢a3 u mpaBuiio peryara.
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4. O6beM y4eOHOM AUCIIUTIITUHBI

. B 3a4ETHBIX | B aKaJieM.
Bunpl yaeOHOM paboThI
eMHHIIAX gacax
OO0mas TpyI0eMKOCTh JUCIUTIINHBI TI0 Y4eOHOMY 50 180
IJIaHY ’
AyIUTOpHBIC 3aHATHSA: 1,78 64
Jlexuu (JIek) 0,89 32
[Tpaktuyeckue 3austust (I13) 0,89 32
CamocrosrensHas padora (CP): 2,22 80
Bun xorTposs: 3aueT / sk3aMeH sk3ameH (1,0) sKk3ameH (36)
KonraktHas  pabota  —  NPOMEKYTOUHAS 04
arrecrauus ’
[TonroToBKa K SK3aMeHYy. 35,6
Buj uToroBoro KOHTpoJIst: DK3aMeH
Bite! yae6Hoii paboTh B 3a4ETHBIX | B aCTPOHOM.
SIMHHIIAX gacax
OO6mast TpyI0€MKOCTh TUCIHUIUIAHBI TI0 Y4eOHOMY 50 135
IUIAHY '
AyIUTOpHBIC 3aHATHSA: 1,78 48
Jlexuun (JIek) 0,89 24
[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrosrensHas pabora (CP): 2,22 60
Bunx xoHTpoOs: 3aueT / 3Kx3aMeH sk3amed (1,0) sKk3ameH (27)
KonrtaktHas  paGota  —  HOpPOMEXKYTOYHAS 03
aTTecTanus !
[ToaroroBka K 3K3aMeHy. 26,7
Bug uToroBoro KOHTpOJIS: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«Komnongnas xumus» (b1.b.11)

1.llenp AMCUMILTUHBI — O3HAKOMJIEHHE CTYACHTOB C OCHOBaMHU TEPMOJIUHAMHKU
MOBEPXHOCTHBIX SBJICHHIA, CHOCOOaMU MOMYYEHHUS U BaKHEUIIUMH CBONCTBAMHU TUCIIEPCHBIX
CUCTEM.

OCHOBHBIMH ~ 3aJlauaM{  JUCHMIUIMHBI  SBIISIOTCS:  PAacCMOTPEHHE OCOOCHHOCTEH
MOBEPXHOCTHBIX CJIOEB, UX TEPMOJAMHAMHUYECKUX CBOWCTB, aAre3Wd, CMAYyUBaHUs, aJICOPOIHH,
AIIEKTPUYECKUX SBJICHUNH HA TIOBEPXHOCTH; HM3yUYEHUE KHUHETUYECKHX CBOMCTB JHUCIIEPCHBIX
CUCT€M, arperaTiBHONM M CEIMMEHTAIMOHHOW YCTOWYMBOCTH, KWHETHUKU KOATYJISIIHH,
CTPYKTYpOOOPa30BaHUs U CTPYKTYPHO-MEXaHUYECKIX CBOMCTB AUCIEPCHBIX CUCTEM.

WNzyuenne muctmrumasl  «KommowaHas XuMmus»  cnocoOcTByeT — (HOpPMHPOBAHHUIO
crenyomux obmernpodeccuoHanbubix kommnereHmuii: OIIK-1, OIIK-2, OIIK-3.

2. B pe3ynbrare uzydeHus JUCHUILIUHBI CTYIEHT JOJKEH
3HAM®:

OCHOBHBIE  TOHSTHSI W  COOTHOUICHHS  TEPMOJMHAMHUKH  TOBEPXHOCTHBIX  SIBICHHIA
(TepMoIMHAMUKA TOBEPXHOCTHOTO CJIOS;, aares3wsi, CMAauyMBaHUE W PACTEKAHHE >KUIKOCTEH;
JMCTIEPCHOCTh U TEPMOJMHAMUYECKUE CBOMCTBA TEI; afcopOIMs Ta30B U MapoB, afcopOLus U3
pacTBOpOB);

OCHOBHBIE METO/IbI TIOTYYCHHUS TUCTICPCHBIX CHCTEM;
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OCHOBHBIE CBOMCTBA IUCIIEPCHBIX CUCTEM (DJIEKTPOIIOBEPXHOCTHBIE CBOMCTBA; KUHETUUECKUE U
ONTUYECKUE CBOMCTBA; CBOMCTBA PaCTBOPOB KOJIJIOUHBIX [IOBEPXHOCTHO-AKTUBHBIX BEILIECTB);
OCHOBHBIE ITOHATHUS U COOTHOILIEHUS TEOPUI arperaTUBHOM yCTOMYMBOCTH M KOATYJISILIUU
T10(OOHBIX TUCTIEPCHBIX CHCTEM;
OCHOBHBIE 3aKOHOMEPHOCTHU CTPYKTYPOOOpPa30BaHUS U PEOJIOTMUECKUE CBOMCTBA JUCIIEPCHBIX
CUCTEM;
ymemn:
IIPOBOJUTH  pPAacyeThl C HCIOJIb30BAHWEM OCHOBHBIX COOTHOLIEHMM  TEpMOJIMHAMHMKU
MTOBEPXHOCTHBIX SIBJIEHUI U pacueThl OCHOBHBIX XapaKTEPUCTUK TUCIIEPCHBIX CUCTEM;
enadems.
METO/IaMU H3MEPEHUsl MOBEPXHOCTHOTO HATSDKEHUS, KPaeBOro YIJla, BEJIUMYMHBI aJcopOLuu U
YAETbHON MOBEPXHOCTH, BSI3KOCTH, KPUTHYECKOW KOHIIEHTpAMK MUIEII000pa3oBaHus,
NEKTPOKMHETUYECKOIO IOTEHIMaNa; METOJaMu TNPOBEICHUsS JUCIEPCHOHHOIO aHaIu3a,
CHHTE3a JUCIEPCHBIX CUCTEM M OLIEHKU MX arperaTuBHON yCTOMYMBOCTH.
3. KpaTkoe coaepxaHue TUCHUIUIMHBI
Mopnyns 1. Ilpeamer u npu3HaKu 0OBEKTOB KOJUIOMJIHON XUMUU
Komnonanas xumust - Hayka O TOBEPXHOCTHBIX SIBJIEHUSAX U JUCIEPCHBIX cucteMax. OCHOBHbIE
MPU3HAKUA JTUCHEPCHBIX CHUCTEM - T€TEPOre€HHOCTh M JUCIEPCHOCTD; MOBEPXHOCTHASI SHEPTHUS;
KOJIMYECTBEHHBIE XapaKTEPUCTUKH nucnepcHocTH. Kiaccudukanus JUCcTepcHbIX CUCTEM.
Monayins 2. TepMomHaMuKa TOBEPXHOCTHBIX SIBICH M1
OOmas xapakTepuCTHKa IMOBEPXHOCTHOW sHepruu. [loBepXHOCTHOE HaTsKeHHE. YpaBHEHUE
['uO6ca-I'enpMronblia st BHYTPEHHEH YAEIbHOM TMOBEPXHOCTHOW SHEpruu (MOJTHOU
MMOBEPXHOCTHOW PHEPTUH).
Meton u30wITKOB ['MO6ca. dyHaameHTanbpHOE ancopOrmonHoe ypaBHeHue [mbOca. YactHoe
BbIpakeHue ypaBHeHusi ['uO0ca. I[loBepXHOCTHO-aKTUBHbIE U TOBEPXHOCTHO-MHAKTHUBHBIC
BEILIECTBA.
Anresus u koresus. YpaBHenuwe Jlrompe miusi pabotel aare3uu. CmaumBanue, 3akoH FOHra.
VYpasuenue [ronpe-lOnra. Pactekanue xuakocteit, kodhdUIMEHT pacTekaHus mo [ apkuHCY.
Dddext Mapanronu, npaBuiio AHTOHOBA.
[IpaBuno ¢a3 I'ubbca u nucnepcHocTs. BrusHue KpUBHU3HBI MOBEPXHOCTH HA BHYTPEHHEE
nasienue ten (ypaBHenue Jlammaca). Kanunnspreie sBienus. YpapHenue KenbBuHa. Biusiaue
JUCIIEPCHOCTH HA PACTBOPUMOCTh, KOHCTAHTY PaBHOBECHS XMMUUYECKON pEaKIUU, TEMIIEPATypy
(dazoBoro nepexoja.
Metonpl  moONydeHHs  JUCHEPCHBIX  CUCTeM. YpaBHeHue PeOunnmepa ans  paboTsl
mucneprupoBanus. Dpdekt Pebunaepa. ['omoreHHas u rereporeHHas KOHJEHCAIMs. DHEPrus
I'u60ca oOpazoBaHus 3apoapiia HOBOM (a3bl. KuneTnka oOpa3oBaHus HOBOM (a3bl.
Monaynb 3. AncopOLMOHHBIE PaBHOBECHS
[Ipuponaa ancopOUMOHHBIX CHII. AcOpOLMs ra30B U MapOB Ha OJHOPOIHOM MOBEPXHOCTU. 3aKOH
I'enpu. Monens u ypaBuenue Jlenrmiopa. Teopust monumolniekynsspHoit aacop6muuun bpynayapa,
Ommera, Temnepa (BOT). Onpenenenue ynenbHoM noBepxHocTy MeTogoMm BIOT.
AncopOuusi ra3oB U MapoB HAa MOPUCTBHIX Marepuanax. Kiaccudukauus mop no JlyOununy.
Teopuss kanuuispHOil KOoHIeHcauuu. Pacuer uHTerpanpHOM M U depeHIHaTIbHON KPUBBIX
pacripeniesieHust 00beMa Hop o pa3Mepam.
AncopOumsi Ha  MHUKPONOPUCTBIX  Marepuanax. [loTeHmmansHas  teopus  [lonsHu.
XapakTepuctuueckass KpuBas ancopomuu. OO6o0mieHHOe ypaBHeHHe Teopuu JyOmHUHA
00BEMHOT0 3aMOTHEHHUSI MUKPOTIOpP, ypaBHeHue Jlyoununa - PagynikeBuya.
AncopOuusi MOBEpXHOCTHO-aKTUBHBIX BemlecTB. [IpaBuno ko - Tpaybe. 3aBucuMOCTb 10O-
BEPXHOCTHOTO HATSDKEHMsI OT cocTaBa pacTtBopa. YpaBHeHue llInmkoBckoro. YpaBHeHus
COCTOSIHUS Ta3000pa3HbIX MOBEPXHOCTHBIX (aICOPOIIMOHHBIX) TIeHOK. Beckl JIeHnrmropa.
Monyns 4. DnekTpruiecKue sIBJICHUs Ha TOBEPXHOCTU
Mexanusmbl 0o0pa3oBanust ABOHHOTO 3nekTpudeckoro cios ([IIC). Ypasuenus Jlunmnmana.
OnexTpokanuusipHele  KpuBble. Teopun crtpoenust JIOC. Pemenue ypaBHenus Ilyaccona-
bonbumana s auddysnoit wactu JI3C. IDC no teopun LltepHa, nepesapsaka MoBEpXHOCTH.
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DONEKTPOKUHETUYECKUE SIBICHUS, JIEKTPOKMHETUUECKUN NOTeHLMal. Y paBHeHue [ enpmrosbua-
CMOJITyXOBCKOTO JIJIs 3JIEKTPOOCMOCa U AIIeKTpodopesa.

Mogyns 5. Kunernyeckre cBOWCTBA TUCIEPCHBIX CUCTEM
CBs3b CKOPOCTH OC@XKJCHHMS YacTUIl C UX pa3MepoM. YcioBus cobmromeHus 3akoHa CTokca.
CenMMEHTALlMOHHBIM aHaNM3 HOJIMAUCIIEPCHBIX cucTeM. KpuBble pacnpelesieHus 4acTHIl 110
pasmepam. Ilpupoma OpoyHOBCKOro mABWXEHHsS. 3akoH OWHITeHHa - (CMOJIYXOBCKOTO.
CnenctBus U3 Teopun OpoyHOBcKoro jpumxkeHus. CenumeHTanMoOHHO-IU(pdy3noHHOE
paBHOBECHE, TUTICOMETPUUECKUIN 3aKOH.

Monynb 6. ArperaTuBHasi yCTOMUHMBOCTb M KOATYJISIIUS AUCIIEPCHBIX CUCTEM

CenvMeHTalMOHHAsT W arperatuBHas yCTOHUMBOCTH cucTeM. JInodwibHbie 1 1H0(GoOHBIE
cucrembl. Kpurepuii mmodunsHocTH o Pebunnepy-1lykuny. Jlnodgunsasie tucnepcubie
cucrtembl. Kimaccugukanusi moBepXHOCTHO-aKTUBHBIX BELIECTB. TepMOIUHAMUKA U MEXaHU3M
muriesooopazoBanus. Crpoenue mutieut [TAB. Comobunuzamus. Kputudeckas KOHIIEHTpaIus
MULEI000pa30BaHMsl, METO/IbI €€ ONpEeACTICHUSI.
JInodobusle nucnepcHbie cuctembl. DakTopbl yCTOMUMBOCTH JTHO(GOOHBIX cucTteM. brictpas u
MeuieHHas koarymsinus. Kunetnka koarymsiiuu 1o CMOJyXOBCKOMY. 3aBHCHMOCTh 4YHCIIA
YacTUIl pa3HOTO MOpsiika OT BpeMeHH. OCHOBHbIE NOJOXKeHus Teopuu [epsaruna, Jlannay,
@eppest, OpepOeka (JJIDO). PackiuHuBaromiee naBieHHe U e€ro cocrapistomue. OOmiee
ypaBHEHHE JI DHEPruM B3aUMOJEHCTBHUS TUCHEPCHBIX dacTul. lloTeHIuanbHbIE KpUBbHIE
B3aMMOJICMCTBHS YacTull. HeWTpamu3anumoHHas W KOHUEHTpalMoHHas koaryisuus. [IpaBuio
[Iynsue-T'apam.

Mogyns 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHHUECKHE CBONCTBA TUCTIEPCHBIX
CUCTEM
Tunsl cTpykTyp, O0Opasyromuxcsi B AUCIEPCHBIX CHCTeMax. B3auMOcCBsI3b MeXAy BHIOM
MOTEHITNAIBLHOW KpUBO# B3ammoaencTBus yactuil (mo teopun JJIDPO) u THIIOM BO3HUKAIOIIHNX
CcTpykTyp.  KoaryiasilmoOHHO-TUKCOTPOIIHBIE W KOHJIEHCALMOHHO-KPUCTAJUIM3ALMOHHBIE
CTPYKTYPBI.
Peonornuecknii MmeTon uccieq0BaHUs AUCHEPCHBIX cucTeM. OCHOBHBIE MOHSATHUS U UJCAIbHBIC
3aKOHBI peoJIorui. MoienpoBaHre peoIOTUYECKUX CBOKUCTB TEIl.
Knaccudukanuss TUCHEPCHBIX CHCTEM IO CTPYKTYPHO-MEXaHHMUYECKHM CBOMCTBaM. Bsi3kocTh
JKUJIKUX arperaTMBHO YCTOWYHUBBIX AUCIEPCHBIX CHUCTEM. YpaBHeHusa OitHmtelHa, [llTay-
nuHrepa, Mapka - XayBuHka. Peosiornyeckue cBOICTBa CTPYKTYPUPOBAHHBIX KHJIKOOOpPA3HBIX
U TBEPAOOOPA3HBIX CHCTEM.

4. O6bpeM yueOHOM AMCITUTUIMHBI

O6bem
Buner yue6HO# paboThl
B 3aueTHbIX B akanemuueckux
eIMHULaxX qacax
OO1ast TpyA0E€MKOCTb AUCIUIITUHbI 5 180
10 yyeOHOMY IIaHy
AyIUTOpPHBIE 3aHATHS: 1,78 64
Jlexuunm (JIek) 0,89 32
[IpakTueckue 3anstus (I13) - -
JlaGopatopusie padoTsl (JIP) 0,89 32
CamocrosarenbHas pabora (CP) 2,22 80
ITonroroBka k 1abopaTOpHBIM paboTam 1,11 40
Jlpyrue BHUJIbI CAMOCTOSTENbHONU pabOThI 1,11 40
Bua uroroBoro KOHTpOJIS: IK3aMEH 1 36
KoHTakTHast paboTa — MPOMEXKYTOUYHAs aTTeCTalHs 0,4
[loaroToBKa K dK3aMeHY. 35,6
By ©TOroBOro KOHTPOJIS: OK3aMeH
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O0beM
Bunpl yaeOHOI paboThI
B 3aueTHBIX B actpoHoMuueckux
eIMHUIaxX qacax
OO1m1ast TpyI0E€MKOCTh AUCIUILTAHBI 5 135
0 y4eOHOMY TUIaHy
AyIUTOpHBIC 3aHATHUSA: 1,78 48
Jlexmuu (JIek) 0,89 24
[IpaxTnueckue 3anstus (113) - -
Jlaboparopubie paboTsl (JIP) 0,89 24
CamocrosrensHas padora (CP) 2,22 60
[MonrotoBka k 1a00paTOpHBIM paboTaM 1,11 30
Jlpyrue BHIIBI CAMOCTOSTENBHOW PabOTHI 1,11 30
Bug uToroBoro KOHTpOJIS: 3K3aMEeH 1 27
KoHTakTHast paboTa — MPOMEKYTOYHAST aTTECTAIHS 0,3
[loaroToBKa K 3K3aMeEHY. 26,7
By HTOroBOoro KOHTPOJIS: DK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI

«AHasMTHYecKasi XuMus 1 pusnko-xumnyeckne Metoabl anaausa» (b1.b.12)

1.1lenu v 3aa4M JUCITUTITUHBI

Henp aucuumiuHbl: OpuoOpeTeHHe oO0ydarolUMMHCS 3HAHUN IO OCHOBHBIM TIpyIIam
METO/I0B XMMHYECKOT0 aHaju3a, HauboJjiee IIUPOKO MPUMEHSEMBIX B IMPOMBIIUIEHHOCTH U
HCCIIEIOBATENIbCKON paboTe, a TakKe KOMIETEHUUH, HEOOXOIMMbIX XUMUKAM-TEXHOJIOTaM BCEX
CHELUAIbHOCTEMN JJIs PEIICHNS] KOHKPETHBIX 33]1a4 XUMHUUYECKOTO aHAJIN3a.

2. B pe3ynpraTe 0cBOEHUS AUCHUIIIIMHBI OO YyYaIOMIUIICS TOJKEH:

OBJIAJICTh CIICAYIOIMMU obmienpodeccuorHanbHbiMU kKoMreTeHImsiMuU (OI1K):

- CIOCOOHOCTHIO M TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUIUIAH B podeccronanbroi aesrenpaoctr (OITK-1);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHMS O CTPOCHUHU BEIIECTBA, NPUPOAE XUMHYECKOU CBS3U B
pa3IMYHBIX KJaccaX XUMHUYECKUX COCOUHEHUW JUId IIOHUMaHHsS CBOWCTB MAarepualoB U
MEXaHHU3Ma XUMHUYECKUX POIIECCOB, MPOTEKarOIuX B okpyxatorieM mupe (OITK-3);

3nameo:

OCHOBHBI€ MOHATHUSI, TEPMUHBI, METObI U IPUEMBI KAUECTBEHHOTO U KOJIMYECTBEHHOTO
XMUMHYECKOTO aHAIN3a, TEOPUIO0 XUMUUYECKUX U (DU3UKO-XUMUYECKIX METOJIOB aHAIIN3A,
MIPUHIIUIIBI pa0OTH OCHOBHBIX MPUOOPOB B (PU3HKO-XUMUYECKUX METO/IaX;

Ymemy:

MPUMEHATh MPUOOPETEHHBIE MPAKTHUECKUE HABBIKM B MPO(ECCHOHATBHON IESATENbHOCTH IS
peuieHuss KOHKPETHBIX 3aJlay; BJIAJIETh: MOHUMAHUEM LEJIeHd M aIrOPUTMOB XUMHUYECKOIO
aHalM3a, crmoco0aMu pelieHUs aHATUTHYECKHUX 3a/1ad, OIEHKON BO3MOXKHOCTEH KaXKJO0TO METO/1a
aHajM3a, OCHOBAaMH METPOJIOTUYECKOW OLEHKH pe3ylbTaTOB KOJIMYECTBEHHOTO XWMHMUYECKOTO
aHaIn3a;

Braoemso:

MOHMUMAaHUEeM Iele W alrOpUTMOB XHMHYECKOTO aHaju3a, CIoco0aMu pelIeHUS
QHATUTUYECKUX 3a]a4, OLEHKOW BO3MOXKHOCTEH KaXJOro METOoJla aHallu3a, OCHOBAMH
METPOJIOTMYECKON OLIEHKHU Pe3yIbTaTOB KOJUYECTBEHHOTO XUMHYECKOTO aHAIN3a;

Nmers mpenctaBieHWe O €IUMHON JIOTMKE XMMHYECKOTO aHalIM3a, O MHOT000pa3uu
METOJIOB XMMHUYECKOTO aHaju3a M O KOHTPOJE KadyecTBa pPE3yIbTaTOB KOJUYECTBEHHOTO
XUMHUYECKOTO aHan3a.

3. Kparkoe conepkaHue NUCHMILIAHBIL:

Beenenue. [lonstue 06 ananutudeckoit xumun (AX) Kak 0 cucTeMe 3HAHUH,
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IIO3BOJISIIOIIEN YCTAaHOBUTh KAueCTBEHHBIM M KOJIMUYECTBEHHBIM cocTaB BemiecTBa. 3agaun AX.
AHAIUTUYECKUN CUTHAJI KaK HOCHUTEIh KAa4eCTBEHHOW W KOJHMYECTBEHHOUW HHQopmarmu 00
oObekTe ananuza. llonstTHe o mpoGooTbope m mpobomoaroroBke. OcHOBHBIE TpeOOBaHWS,
IpenbsABISEMbIE K METOJaM XUMHYECKOIO aHajau3a. YCJIOBMS BBIIOJHEHUS OIPEACIICHU.
Ananmutnueckas GopMa, aHaATUTHYECKUE MPU3HAKH. AHATUTHYECKUE KIacCU(UKAIUN KaTHOHOB
Y QHUOHOB.

Cucrematnueckuii u JpoOHbIM aHanu3. CoOBpEeMEHHbIE METOAbl HICHTUPHUKAILUU
AJIEMEHTOB U CcOoeMHEHUH. OpraHnvecKkre aHaIUTUYECKUE PEareHThl B aHAIM3€ HEOPraHUYECKUX
BelecTB. PaBHOBECHS] B aHAIUTUYECKUX TOMOI€HHBIX U I€TEpOTeHHBbIX cuctemax. OCHOBHbIE
TUIBl peakuui, mpuMeHseMbiX B AX (KUCIOTHO-OCHOBHOE B3aUMOJEHMCTBHE, OKHUCIICHHE-
BOCCTaHOBJIEHHE, KOMIUIEKCOOOpa3oBaHue, ocaxaeHue). OnucaHue paBHOBECUS aHATUTHYECKUX
peakiuii ¢ IOMOIIbI0 KOHCTAHT pPaBHOBECHUS. YUeT MOOOYHBIX PEaKIMi ¢ MOMOUIbIO ammapara
YCIIOBHBIX KOHCTAaHT paBHOBecHs. lcrosib30BaHME YCIOBHBIX KOHCTAHT paBHOBECUS IS
ONTUMM3AIMM AHAIUTUYECKUX pPEaKUUHd M MPAKTHUUECKUX YCIOBUN MX BbINOJHEHHUS. OCHOBBI
METO/IOB KOJMYECTBEHHOT0 XHMMYECKOro aHaiu3a. MeToabl KOJMYECTBEHHOTO aHalu3a.
TpeboBanusi, NpeabsBIsIEMble K XHMUYECKUM pPEaKIUsM, HCIHOJIb3YEMbIM B XHMHUYECKOM
aHayiM3e. OTambl KOJIMYECTBEHHOro aHanu3a. I[loHsTHE O TpaBUMETPUUECKOM aHalu3e.
Teopernueckre OCHOBBI THUTPUMETPUYECKOTrO aHann3a. [Ipumemsl TuTpoBaHus. Pacuersl B
tutpuMmerpun. ['paduueckoe oToOpakeHue mnpouecca TUTpoBaHUs. CKauoOK TUTPOBAHHUA, TOUKA
SKBHUBAJIEHTHOCTH, KOHEUHAasl TOYKa TUTPOBaHUA. [lepBUuHbIe U BTOpUYHBIE CTaHAAPTHL. MeToj
KHCJIOTHO-OCHOBHOTO TUTpOBaHUs. BbIOOp KHCIOTHO-OCHOBHOrO HMHIuKaropa. [Ipumepsl
onpezeneHuil. MeToabl OKHUCIUTENbHO-BOCCTAHOBUTENBHOTO TUTPOBaHUA. OKUCIUTENHHO-
BOCCTaHOBUTEIIbHBIN NOTEHIIMAI. DaKTOPHI, BIUSIOIIME HA €0 BeJIMUKHY. Y paBHeHue HepHcra.

[epmanranatomerpus. Momomerpus. ONTHMH3aLus YCIOBHII OIpemenceHus. Mertox
KOMIIJIEKCOHOMETPUYECKOTO THUTpoBaHHs. (OCOOEHHOCTH peakUuid KOMIUIEKCOOOpa3oBaHuUs
(xematooOpa3zoBanusi) HWOHOB MeramwioB ¢ OJ[TA. Bwibop onTUMagbHBIX  YCIOBHI
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBAaHMsA.  TUTpoBaHME 1O  METOAY  OCaXICHUS.
Mertposiornueckasi OLIEHKa pe3yJlbTaTOB aHainu3a. VHAMKAaTOpHBIE W HHCTPYMEHTAJbHBIE
CHOCOObI YCTAaHOBJIEHUS TOYEK HIKBUBAJIEHTHOCTH.

BBenenue B usnko-xumMmuueckue (MHCTPYMEHTAIBHBIE) METObl XUMUYECKOTO aHalln3a
(MMXA-®XMA). Knaccudukarus (GU3MKO-XUMAYECKUX METOJOB aHAIM3a. AHAIMTHYCCKUI
CUrHan Kak uH(popMaTuBHAs (YHKUIMS cocTaBa BellecTBa. MeTOoapl KOJIWYECTBEHHBIX
mMepennii B DOXMA, wuX XapaKTepUCTHKA. AHAIUTHYECKUE W  METPOJIOTHUYECKHUE
XapaKTEPUCTUKU METOAMK OIIPEIEICHUSI.

4. O0beM y4eOHOW TUCIIMIUTUHBI

Buner yue6HOI paboTh Bcero 3/4 cemectp
B B B 3au. | B akaz.
3a4. | akaj. | en. gacax
el. | Jacax
OO61ast Tpy10€MKOCTh 4 144 4 144
JUCHUILTMHBI [0 y4eOHOMY TUIaHy
AyAUTOpHBIE 3aHATHUS: 1,78 | 64 1,78 64
Jlexuunm (JIek) 0,45 16 0,45 16
Jlaboparopusie padoTs (JIP) 1,33 | 48 1,33 48

CamocrostenbHas pabora:
(CP)

CamocrosTenbHOE U3ydYeHHUEe
pa3aenoB JUCHUILUIMHBI
KonTakTHas camocTosiTeNibHast paboTta 0,2
Bun koHTpous: 3a4eT/sK3aMeH

2,22 | 79,8 | 2,22 79,8

2,22 | 79,8 | 2,22 79,8

3a4éT C OLIEHKOH

| Busibl yue6HO# paboThl Bcero | 3/4 cemectp |
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B B B 3au. | B actp
3a4. | acTp. | en. gacax
el. | Jacax
OO01mast TpyI0eMKOCTh 4 108 4 108
JTUCIUIUIAHBI IO YIeOHOMY TUTaHY
AyIUTOpHBIC 3aHATHUS: 1,78 | 48 1,78 48
Jlexuunu (Jek) 0,45 | 12 0,45 12
Jlabopatopusie padotsl (JIP) 1,33 | 36 1,33 36
CamocTrosTenpHas paboTa 222 | 59,85 | 2.22 50,85
(CP)
CamocTosTenpHOE U3yUeHUe 222 | 59.85 | 2.22 50,85
pa3IeiioB TUCIMILTAHBI
KonrtakTHas camocTosiTenbHast pabota 0,15
Buja xoHTpos: 3aueT/sK3amMmeH . .
3a4éT ¢ OIeHKOU

AHHOTaNUA padoyeil NPOrpaMMbl 1M CHUILIMHbBI
«Huxenepnas rpaguxa» (b1.6.13)

O6beM JUCHMIUTUHBI U BUJbI y4eOHOM paboThI.

Bun yue6Hoit paboThl B akanem. gacax B 3au. en.
OO6mast TpyI0€MKOCTh TUCIHUIUIUHEI TI0 Y4€OHOMY 144 4
TUIaHY
AyIUTOpHBIC 3aHATHSA: 48 1,3
Jlexmun 16 0,4
[IpakTuueckue 3aHATHS 24 0,7
JlaGopaTopHbie pabOTHI 8 0,2
95,8 2,66
CamocTosTenpHas padoTa:
Pacuetno-rpaduueckne paboTs 34 0,9
[ToaroroBka K KOHTPOJIBHBIM paboTam 9 0,3
Kypcosas pabora 27 0,8
Jlpyrue BUabpl caMOCTOSATEIbHON pabOThI 17,8 0,5
[ToaroTroBka K 3a4eTy ¢ OIICHKOM 8 0,2
KoHTtakTHas camocTosTenbHAs paboTa 0,2
Bux utoroBoro KoHTpoIs 3a4eT ¢ OIECHKOM
Bun yue6HO# paboTh B 3au. en. B actpoHOM.
yacax
OO11ast TpyA0E€MKOCTh AUCIUILIUHBI 110 YIeOHOMY 4 108
TUTaHY
AyIUTOpHBIE 3aHATUA: 1,3 36
Jlexmn 0,4 12
[IpakTuueckue 3aHATUS 0,7 18
JlaGopatopHbie pabOThI 0,2 6
2,66 71,85
CamocTtosarenpHas paboTa:
PacuetHo-Tpaduueckue padboThI 0,9 25,5
ITonroToBKa K KOHTPOJBHBIM paboTam 0,3 6,75
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Kypcogas pabora 0,8 20,25

Jlpyrue BUJIbI CAMOCTOSTENBHON PabOThI 0,5 13,35

[ToaroTroBka K 3a4eTy ¢ OICHKOM 0,2 6

KonrakTHas camocTosiTennbHast pabota 0,15

Bua uroroBoro KoHTpoIst 3auer c
OIICHKOM

1. enu MUCIUTIINHEL

—HAy4YUTh CTYACHTOB BBHIMIOJIHCHHIO W YTCHUIO YEPTEIKEU W TPaBHIAM H YCIOBHOCTSIM,
npuMeHsieMbIM ipu 31oM (ctannapram ECKJ).

3amaya M3ydeHUs WHXKCHEPHOW TpauKd CBOJUTCS K Pa3BUTHIO MPOCTPAHCTBEHHOTO
MIPEJICTaBJICHHS], KOHCTPYKTUBHO-TEOMETPHUICCKOTO MBIIIJICHHS, CIHOCOOHOCTEH K aHauu3y |
CHUHTE3y MPOCTPAHCTBEHHBIX (OPM W COOTHONICHWUH MEXITy HHUMH, H3yICHHIO CIIOCOOOB
KOHCTPYMPOBAHUS PA3TMYHBIX TEXHUYCCKUX HW3JIEIHMA, CIIOCOOOB TONYYCHHS MX YEepTEKEH Ha
YpOBHE TpapuuecKux MOJENCH, O3HAKOMIICHHIO CO CII0OCOOaMH BBITIOJTHEHHS YepTexKen
METO/1aMH KOMITBIOTEPHOH TpaduKy.

2. B pe3ynbrate u3ydeHus AUCIUATINHBI OaKaJlaBp JOJDKCH:
oBiazeTh ciuenyomumMu oobmekynsTypHeiMu  (OK), obmenpodeccuonansupivu  (OIIK) u
npodeccuonanbupiMu (I1K) komnerenuusimMu:

—CIOCOOHOCTh OCBaMBaTh METOJUKHA HCIOJH30BAHUS TPOTPAMMHBIX CPEJCTB IS
pemieHus npakrndeckux 3aaad (OI1K-2);

3HAM®.

—CIoco0bI 0TOOpaKeHUsT TPOCTPAHCTBEHHBIX (POPM Ha TIIIOCKOCTH;

—TpaBWIa U YCIOBHOCTH TIPH BBIMTOJTHEHUHN YEPTEKEH;

—BUJIbI U3/ICTTUH U KOHCTPYKTOPCKUX JTOKYMEHTOB;

—Ha YpOBHE MPEICTABIICHUS XapaKTEePUCTUKU (YOPMBI U TIOBEPXHOCTH U3JICTHH;

ymems.

—BBITIOJTHATh U YATATh YEPTSKHU TEXHUUECKUX U3JIETHI C YIETOM JICHCTBYIONTUX
CTaHJapTOB;

—BBITIOJIHATh U YUTATh CXEMBI TEXHOJIOTHYECKUX TMPOIIECCOB;

—HCIIOJIb30BaTh CPEJICTBA KOMITBIOTEPHOU IpaMKH JIJISI U3TOTOBJICHUS YEPTEKEH.

61a0emn.

—crocobamMu ¥ mprueMaMH H300paKeHUs MPEAMETOB Ha TUIOCKOCTH;

—rpadudeckoit cucreMoit «Kommacy

2.ConeprxaHue paszieioB JUCIUILUTMHBI
Beenenue. [Ipenmer u MeToapl HHX)EHEpHOU rpaduku. KpaTkue ncropuueckue CBEACHHMS.
3amaun ¥ MECTO Kypca B MOATOTOBKE OaKanaBpa TEXHUKU U TEXHOJIOTHH.

Monaynsb 1. U3aenus 1 KOHCTPYKTOPCKHE TOKYMEHTHI.

1.1. Bunsl u3genuit 1 KOHCTPYKTOPCKHUX JTOKYMEHTOB.
Bunbet wm3penmuii mo I'OCT: nperamb, cOOpovHas €IWHMIIA, KOMIUIEKC, KOMIUICKT. Bumpl
KOHCTPYKTOPCKHUX JTOKYMEHTOB: YEpPTEX JAeTanu, COOPOUYHBINA uepTex, 4epTek OOIIero BHIA,
cnenudukanus, cxema. [udpbl KOHCTPYKTOpCKHUX TOKYMEHTOB. Kparkue cBeneHuss o
CTPOUTENBHBIX YepTEeKaX.

1.2. Pe3600BbBIC M3CIUS U COCIUHCHHUS.
Pe3nObl:  0oOpaszoBanue, kmaccudukanus, wu3o0pakeHne U 00O3HauUEGHHWE Ha YepTEke.
CrangaptHbie pe3pOoBbie u3aenus. OmnpeneneHue pe3nObl u3MepeHueM. CoenuHEHUs neTanen
60aTOM U MNUIbKOH. Pe3p00BbIe TpyOHBIE coenuHeHus. [[ankoBbie coeqMHEHMUS.

1.3. DCcKu3bI M TEXHUYECKUE PUCYHKH JIETaCH.
[TocnenoBaTenbHOCTh BBIMOJIHEHUS HW300pa)KeHHW JeTaau: BBIOOpP TIIaBHOTO H300pakKeHHS,
ompejieieHue HEOOXOJUMOTO KOJIMYEeCTBAa HM300paKeHHH; MOATOTOBKA IO 4Yeprexa K
M300paXeHUIO JIeTanu; U300pakeHne OCHOBHBIX BHEIIHUX M BHYTPEHHUX OYEPTAHHU JIETalIH.
OOmep gderanu TpU BHITIONHEHHHM €€ dCKu3a ¢ HaTypbl. OdopmieHue depTekeil W ICKU30B
neraneil. [IpaBuna BeImoHEHUS U 0(DOPMIICHUSI TEXHHUECKUX pUCYHKOB. OO03HAYCHHUS
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MaTepHaoB.

1.4. Yeprexxu cOOPOUHBIX €TUHHUIL.
[TpaBuna BeITONHEHUS U 0OpMIIEHUS COOPOYHOTO YEpTeKa: BBHIOOP TIIABHOTO HM300paXKeHWS,
OTIpesieNieHne KOJIMYecTBa M300paKeHM, HAaHECEHHE HOMEpOB MO3MIMK, HAHECEHUE pa3MepoB
(rabapuTHBIE, YCTaHOBOYHBIC, IPUCOCAMHUTENBHBIC, SKCIUTyaTallMOHHBIE). CreunpuKams.
[IpaBuna BbInOJSHEHUS U 0QOPMIIEHHSI YepTexka 00IIero BUa.

Mopnynsb 2. CoequHeHus 1eTajiei.

2.1. Cxemsl.
Knaccupukamust cxem mo Bugam u tunam. OOo3Hauenne cxeMm. llpaBuia BBITIONTHEHUS
CTPYKTYPHBIX U IPUHIUTTHAIBHBIX TEXHOJIOTHUECKUX cXeM. CXEeMBI PaCIOIOKEHHS.

2.2. 300pakeHust COeTMHEHHI JIeTaJIeH.
@nannessie coenuHenus. llnunesbie u mmonounsle coenuHeHus. CoequHEeHUsT MTUHTOM |
mruiMHTOM. HepasbemHble coequHeHus NeTalieil: cBapka, Naiika, CKieuBaHHe, 0OBaJIbIIOBKA,
pa3BalblIOBKA, COEJMHEHHE 3aKJIETIKOM.

2.3. Apmarypa TpyOOIIpOBOJIOB.
Knaccudukanus apmaTtypsl TpyOONpPOBOJOB MO HA3HAUEHUIO, MO THUILY NEPEKPBHITHS MOTOKA
paboueil cpeapbl, MO cHocoOy MPUCOEIUHEHUS K TpyOONpoBOAY, MO CHOCOOYy repMeTH3aluu
IITTHHETIS.

Monynsb 3. UepTexxu cOOPOUHBIX €IUHULL. DJIEMEHThl KOMIbIOTEPHOU rpaduku.

3.1. l'eomeTpuyeckne XapakKTEPUCTUKU (POPMBI H TIOBEPXHOCTHU M3ICITHIA.
Pa3mepspl, mpaBuna ux HaHeceHUs Ha yeprexe. Pa3Mepbl HCIOJHUTENbHBIE W CIIPaBOYHBIE,
rabapuTHBIE, KOOPAMHHUPYIOUIME ¥ YacTHbIE. ba3el HM3MepHUTENbHBIE, KOHCTPYKTOPCKHE,
TEXHOJIOTHYECKHe, BcrioMorareiabHble. Hanecenue pasmepoB oT 6a3. [IpenenbHble OTKIOHEHUS
pa3MepoB TIAJKUX IMOBEPXHOCTEH, JOMYCKH, MOcaaku. Jlomycku M mocaikud i JAeTallel C
pe3pboii. IllepoxoBaTOCTh MOBEPXHOCTEHW JeTaieil, MmapamMeTpbl IIEpOXOBATOCTH, TpPaBHIIA
HaHECEHHs MapaMeTpOB LIEPOXOBATOCTH MOBEpPXHOCTEN Ha uepTexe. [IpenenbHble OTKIOHEHUS
(hOpMBI U PACTIOJIOKEHUSI.

3.2. JletanupoBaHue YepTeKell COOPOUHBIX CAMHHUII.
[IpaBuna nperamupoBaHUsi YepTexKeHd COOPOYHBIX €IWHUIL. BEBITIOJIHEHHE dYepTexed U
TEXHUYECKUX PUCYHKOB JIETalCH.

3.3. DIIeMEHTBI KOMITBIOTEPHOU TpaduKy.
KowmmblotepHas rpadguka u pemaeMmble €10 3agaud. ['paduueckue OOBEKTHI, MPUMHTHBBI,
aTpuOyThl, cuHTe3 wu300paxenus. I[IpencraBnenue BujeouHdoOpMalUd U €€ MalllMHHAs
redHepanusi. CoOBpeMEHHbBIE CTaHIAPThl KOMIIBIOTEPHOUM rpaduku, rpaduueckue S3bIKU U
Mertadaisibl.  Peanuzanus — anmapaTHbIX — Mojaylied rpadudeckoit  cuctembl. OCHOBHBIC
rpaduyeckue aaropuTMbl Ha IUIOCKOCTH W B mpocTpaHctBe. [Iporpammubie rpaduueckue
CUCTEMBI U UX IPUMEHEHUE.

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IIpuxknagnas mexanuka» (b1.b.14)

1.1lenu u 3aga4M TUCITATLIMHEI

Lenp OUCUMIIIMHBI - HAYYUTh CTYJEHTOB TBOPYECKOMY IMOAXOAY K BBIIOJHEHUIO
WHKEHEPHBIX PacyeTOB Ha MPOYHOCTh, )KECTKOCTh U YCTOMYUBOCThH AJIEMEHTOB KOHCTPYKIUH,
JIeTale U y3J10B MAalllMH U annaparos.

OCHOBHBIMU 33]a4aM¥ JTUCIHUILTMHBI, PEIICHHE KOTOPHIX OOECHeurBaeT AOCTIKEHHUE
LICJIH, SBIISIOTCS:

-M3y4eHHE TUIIOBBIX JIEMEHTOB KOHCTPYKIIUNA XUMHUYECKOTO 000pyI0BaHUS;

-TIPaBUJILHBIA BBIOOP pacUyeTHON MOJENU W TPOBEACHHE HEOOXOIMMBIX MPOYHOCTHBIX
pacdeToB B Mpollecce MPOSKTUPOBAHUS U OIICHKU PabOTOCIOCOOHOCTH PIEMEHTOB KOHCTPYKITUI
XMUMHYECKOTO 000pYIOBaHUS U YCTAHOBOK;

-TIOHMMaHUEe TECHONW B3aMMOCBS3M KOHCTPYKIIMM XUMHYECKOTO OOOpYIOBaHHS C
TEXHOJIOTMYECKUMU MPOLIECCaMU, MX B3aUMHOTO BIUSIHUS JIPYT Ha JPYra;
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-o0ecrieyeHne HeoOX0JMMOM TEXHUYECKOH HH(OpMAaIei Ui BOCIIPUATHS CTyICHTaMU
psaa MocienyomuX JTUCIUIUINH.
2. TpeboBaHus K pe3yabTaTaM OCBOCHHS JUCUUIUINHBI
Nzyuenne kypca «I[Ipukiaanas MexaHuKay COCOOCTBYET MPUOOPETEHHIO CIIETYIOLTIX
KOMITIETCHIIUI:
-CIIOCOOHOCTBIO HCIOJIH30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILINH B
npodeccroHanbHoit AesrenbHocTr (OITK-1).
3.B pe3ynbrare uzydyeHus JUCUMILIUHBI CTYIEHT JOJIKEH:
3HAMW:
-OCHOBHbBIE YpaBHEHUS U METO/Ibl PELLIEHUS 3a7a4 CONPOTUBIICHUS MAaTEpUAIIOB U JleTaslel
MaIIIWH;
-OCHOBHBIE METO/Ibl PACU€TOB Ha MIPOYHOCTH, )KECTKOCTh U YCTOMYMBOCTD HJIEMEHTOB
KOHCTPYKIMI MaIIMH U anlapaTos;
-OCHOBBI TEOPUU pacyeTa JeTajell 1 y3JI0B MallliH U arapaToB XMMHUECKON TEXHOJIOTHH.
ymemn:
-IIPOBOJIUTH PACUETHI AIEMEHTOB KOHCTPYKIIMH HA OCHOBE METOJIOB COMPOTHUBIICHUS
MaTepHasoB;
-pacCcUnTHIBATh U KOHCTPYUPOBATH JETAIH MAIIUH 110 UCXOIHBIM JTaHHBIM;
-POM3BOJANTH  pacyeTbl MO  OCHOBHBIM  KpUTEpHUsIM  pabOTOCMOCOOHOCTH U
KOHCTPYHPOBAaHUS JeTajeil MallvH.
enadems.
-HaBBIKAMH pacyeTa CONMPOTUBIECHUS MaTepUaAIOB aHAIUTUYECKUMHU METOJaMHU;
-HaBBIKaMH BbIOOpA MATEPUAIIOB IO KPUTEPUSM ITPOYHOCTH;
-pacyeTaMyd THUIOBBIX JIETAJIEM MaIlUH, TMOJb3YyACh CIPABOYHOW JIUTEPATYpOud U
I'OCTammu.
4.KpaTkoe cofeprKaHue JUCHUTIIINHBI:
1. Beneuue
Pons npeamera «lIpuknaanas MexaHuka» B popMHUpPOBAaHUN HHKEHEPA XUMHKA-TEXHOJIOTA.
«[IpuknangHas MexaHMKa» Kak OCHOBa JJIsi MOHMMaHMs pabOThl, ycTpoilcTBa M 0Oe30IMacHOM
SKCIUTyaTali 000pyIOBaHUS XUMUYECKOTO MPOU3BOJICTBA.
2. Monynb 1 «Onpenenenue peakuuii onop. PactskeHue-cxaTuey.
Paznen 1.1. Onpenenenne peakiuii onop.
AOGCOTIOTHO TBEpAOE TeNo. DJeMEHThl cTaTUKU. OCHOBHBbIE MOHSATHS. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHOBecHs. CBSI3U U UX PEAKLIUH.
Pazgen 1.2. Pactsxenue-cxartue.
OcCHOBHbIE JIOMYIIEHUSI M MPUHLMIBL COMNPOTHUBICHHS MarepuanoB. Meroa ceyeHui.
Hanpsokenus, nedopmanuu u nepemenienus. 3akoH ['yka. Iloctpoenue smiop BHYTPEHHUX
YCWINM, HanpsokeHUud U nepeMenieHuid. (CraThyecku ONpeAesuMble W CTaTUYECKU
HeoIlpeAeNuMble 3a1aui. JluarpaMMbl pacTsKEHUs Ui [UIACTUYHBIX U XPYIKUX MaTepuajoB U
UX XapakTepuCTUKHU. Jlomyckaemble HaIpsKEHUs. YCIOBUE IPOYHOCTU IPU PACTIKEHUU
(cxatum).
3. Moayns 2 «Kpyuenue. U3rud».
Paznen 2.1. Kpyuenue.
3akon I'yka mpu cnsure. BHyTpeHHue cuioBble (GakTopel IpH KpydeHUH. HampspkeHus B
CTEPXKHAX KPYIJIOTO CeYeHHs. Y CJI0BHE MPOYHOCTH MPU KPYUEHHH.
Paznen 2.2. U3ruo.
I'eoMeTprueckne XapakTEpUCTHKM IUIOCKMX ceueHuil. lloHATHE YuCTOro M nomnepevyHoro
n3ru6oB. IlpaBuia mnoOCTpoeHHS OSMIOp TMOMEPEYHBIX CHJI M U3rHOAaroIUX MOMEHTOB.
OmnpeneneHne HOPMAaJbHBIX HANpspDKEHUH. YcClloBHE NpPOYHOCTU Npu u3rubde. OrmpeneneHue
KacaTeNbHBIX HaMpshkeHuid. Paninonansubeie GopMbl ceueHuit.
4. Monynb 3 «CrosxHOe HalpsyKEHHOE COCTOSTHHEY.
Pazgen 3.1. CrnoxHOE HANPS)KEHHOE COCTOSIHUE.
OCHOBBI TEOPUM HAIPSKEHHOTO COCTOSIHUSL M TMIIOTE3bl MPOYHOCTU. [loHsATHE HaINpsHKEHHOTO
COCTOSIHUS. | TaBHBIE TUIOIIAAKY U TIaBHBIE HanpshkeHus. O000meHHbIi 3akoH ['yka.
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Hasnauenue runore3 mnpodHocTd. [loHATME OKBUBAJICHTHBIX HANPSDKECHUM W KPUTEPUEB
IIPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCY/IBI.
ToHKOCTEHHBIE COCYIbl XMMHUYECKUX Mpou3BOJACTB. OrmpeneneHue HaOpsHKEHUH 110
0e3MoMeHTHOU Teopuu. OcHOBHBIE JomymieHus. BbeBon ypaBHenus Jlammaca. Pacder
TOHKOCTEHHbIX 000JI0YeK [0 YypaBHEHMIO Jlamaca M 1O CTaHAAPTU30BAaHHOW METOJUKE.
YcnoBue npoYHOCTH.

Pa3nen 3.3. Pacuer cxaThIX cTep)KHEN HA YCTOMUUBOCTb.
Y CTOHYMBOCTD 371€MEHTOB KOHCTPYKIUH. [loHsATHE KpUTHYeCKO# cuibl U Ko dunmenTa 3anaca
npoyHoctu. Pacuer kputmueckoi cwiibl mo Oinepy. [lpenensl npuMeHHMOCTH (HOPMYJIBI
Oiinepa. [IpakTuueckuii cnocod pacuera Ha yCTONYNUBOCTD.

5. Monynb 4 «Jletanu Mamivu.

Paznen 4.1. Coequnenue aeraneil MaliuH.
Knaccudpukanuss pgeranel MamuH M anmaparoB XMMHUYECKUX MPOU3BOJACTB. Pe3bnOoBbie
coenuHeHus. Pacuer OOJITOBBIX COEIUHEHWM IpH TONEPEYHBIX M IPOJOJIbHBIX Harpyskax.
HInoHounsle coenuHeHus. HazHaueHne m BUABI IINOHOK. Pacyer IIMOHOK Ha Cpe3 U CMSTHE.
Buner capku. Obnacth npuMeHeHus. Buibl cBapHbIX IBOB. PacueT Ha MpOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Paznen 4.2. Bansl 1 ocH, UX OTIOPBI U COCTUHEHUS.
Banel, ux kmaccudukanus u HaszHaueHue. Ocu. IIpoexkTupoBOUHBIE pacueThl BaJloB U OCEH.
[Toammnankn CKOJIbYKECHUS. Marepuaibl BKJIAJIBIIIIEH. [Tommumnuanku Ka4YeHHSI.
[IpuHuMnUanTbHOE YCTPONCTBO M OCHOBHBIE T'€OMETpUYECKHe pa3mephl. JlocTouHCTBa,
HEJOCTAaTKU U 0O0JaCTH NPUMEHEHHUs MOAIIMIHUKOB KayeHUs U CKoybkeHus. [IpuBoaHbIE
mybThel. Haznauenue. Knaccudukarmuss MypT mo NpUHIUITY JEHCTBHS M XapakTepy paOOTHI.
[Topsimox mox60pa MyhT ¥ OCHOBBI TPOYHOCTHOTO PacyeTa.

Paznen 4.3. Mexanuueckue nepeiayu.
3ybuaTteie mepegaun. OKpyKHOE€ U pamuainbHOoe Yycwims. Pexykropel. OmpeneneHue u
knaccudukanus. [Ipumepsl cxem peayKkTopoB.

5.00beM yueOHOM AUCITUTLTMHBI

B 3auetnpIX | B akanmewm.

eMHULIaX yacax

OO61ast TpPyA0E€MKOCTh AUCHUILIIMHBI TI0 Y4EOHOMY IIaHy 4.0 144
AyIUTOpHBIC 3aHATHSA: 1,78 64

Jlexuuu (JI) 0,89 32
[Ipaktuueckue 3ausatus (113) 0,89 32
CamocrosarenbHas pabora (CP): 2,22 79,8
KoHTtakTHas caMocTosITebHAs paboTa 0,2
CamocTosITeIbHOE U3YUCHHUE Pa3AeiOB TUCIIUILTUHBI 79,8

By koHTpOIS: 3a4eT / 3K3aMeH 3auer c

OLIEHKOM

B 3auerHbix | B actpoH.

eIMHUIIAaX qacax

OO1m1ast TpyA0€MKOCTh AUCHUIUINHBI 0 Y4eOHOMY IJIaHy 4,0 108

AyIUTOpHBIE 3aHATUA: 1,78 48

Jlexumu (JI) 0,89 24

[Ipaktuueckue 3ausarus (113) 0,89 24

CamocrosarensHas pabora (CP): 2,22 59,85

KoHTakTHas camocTosiTesibHas paboTa 0,15

CaMoCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUIUINHBI 59,85

Bun xoHTpoIs: 3a4eT / 3k3aMeH 3auer c
OLICHKOU
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AHHOTanus padoyel NPOrpaMMbl M CHHUILIHMHBI
«JIeKTPOTEXHUKA M MPOMbILILJIEHHAs 3JIeKTPoHUuKa» (b1.5.15)
Llenp AUCIUIIIUHEL;

dopmupoBaHre y OOydYalOUIMXCS KOMIETECHIMH, O0O0ECHeuMBaIOMINX TEOPETHUYECKYIO H
MPAKTUYECKYI0 TOJrOTOBKY BBIMYCKHHMKA, YMEIOLIET0 BBIOMpaTh H  AKCIUIYaTUPOBATh
ANIEKTPOTEXHUYECKUE U AJIEKTPOHHBIE YCTPOICTBA, BJIAJICIOIIETO HABBIKAMU HCIOJIb30BaHUS
COBPEMEHHBIX MH(MOPMAIIMOHHBIX TEXHOJOTHUH /ISl aBTOMaTU3MPOBAHHOIO MOJEIMPOBAHUSA U
pacyéra IEKTPUUECKUX U AIEKTPOHHBIX LETICH.

2.B pesynpraTe M3ydeHMs] JUCHMIUIMHBI OOy4aloLUICs MO MporpaMme OakaiaBpuaTa
JIOJIKEH OBJIA/IETh CIEIYIOIUMU KOMIETEHIUSAMMU:
OO0I1eKynbTypHBIE:
- CIOCOOHOCTB K caMoopranusanuu u camooodpaszosanuto (OK-7).
Ob6menpodeccuoHaabHbIE:
- TOTOBHOCTh MHCIOJNB30BaTh 3HAHUS O COBPEMEHHOW (U3MUEeCKON KapTHMHE MHupa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMU BELIECTBA Uil TOHUMaHUS
OKpyKaroriero mupa u sieiieaunii npupost (OITK-2);
- BJAJIEHUE OCHOBHBIMH METOJaMH, CIOcO0aMH M CpEACTBAMM IOJIyYEHUS, XpaHEHUS U
nepepaboTku MHPOpPMAIMH, HaBbIKaMU pabOThl ¢ KOMIBIOTEPOM KakK CPEJICTBOM YIIPaBIICHUS
undopmarmeit (OITK-5).

3. B pe3ynbpTaTe 0CBOEHUS AUCHUIIIMHBI 00yJarOIUICs JTOJKEH:

3namo:

- OCHOBHBIE MIOHSTHSI, OTIPEAETIECHUS U 3aKOHBI AMEKTPUUECKUX LIETIeH;

- METObl MOJICIMPOBAHMSI, aHAIHM3a U pacuéra Iernel MOCTOSHHOTO U EPEMEHHOTO
TOKOB, METOJOJIOTHIO AJIEKTPOTEXHUYECKUX U3MEPEHUI;

- YCTpPOHCTBO M TNPUHIUIBI PabOTHl AJIEKTPOTEXHUYECKOIO U  AIEKTPOHHOTO
o0opynoBaHus, TpaHCHOPMATOPOB, IEKTPUUECKUX MAIIUH, HCTOYHUKOB MUTAHUS.

Ymemy:

- TNPUMEHATh TEXHOJOTMH  MOJETUPOBAHUS, aHANU3A, pPacUETa U IKCIUTyaTalluu
AIIEKTPUYECKHUX CETeH, MPOMBIIIIEHHOTO 3JIEKTPOOOOPYI0BaHUS U SJIEKTPOHHBIX TPUOOPOB;

- BBIOMpATh DIEKTPOTEXHUYECKOE U IEKTPOHHOE 000pyI0OBaHUE JIsl PEIlIeHHUs 3aa4
MIPOEKTUPOBAHMS U PeaIM3allii XUMHKO-TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOICTB.

Braoemy:

- METOJaMH MOJIETTUPOBAHUS U pacy€Ta AIEKTPUUECKUX U SJIEKTPOHHBIX IIeMel;

- HaBBIKAMH MPAKTUUYECKON PabOTHI C SIEKTPUUECKOH anmapaTypoil U 3J1eKTPOHHBIMU
YCTpPONCTBaMHU.

4. Kpartkoe coaepKaHue TUCIUILINHBI

Beenenue. IlpenMer, OCHOBHbIE TOHSATHUS, METOAOJOTHS  AJIEKTPOTEXHUKU U
anekTpoHuKU. Kparkue wucropuueckue cBeAeHHMsS. 3aJadyd U MECTO Kypca B IOATOTOBKE
OakanaBpa TEXHUKU U TEXHOJIOTHHU.

Mogyns 1. Dnektpuueckue Henu

OcCHOBHBIE OIIPEJIENICHM S, OIMCAHUS TAPAMETPOB U METO/I0B pacy€Ta 3JEKTPUUECKUX
ernen.
OcCHOBHBIE MOHATUS M 0003HAUEHUS DJIEKTPUUYECKUX BEIUYMH M DJIEMEHTOB 3JEKTPHUUECKUX
nenei. OCHOBBI 3JekTpoOe3onacHOCTH. OCHOBHbBIE TOHATHS TEOPUHU DICKTPUUYECKUX Lemeil.
OcHOBHBIE TPUHIIMIIBI, TEOPEMBI U 3aKOHBI MIEKTPOTEXHUKUA. METOIbI MOJEINPOBAHMSI, aHATIN3a
U pacuéTa JIMHENHBIX dJEKTPUUYECKUX LIETIEN TOCTOSTHHOTO TOKA.

1.2. DnexTpuyeckue u3MepeHus U MpudopsI.
MeTonpl M3MEpeHHMs JJEKTPUYECKUX BEIMYMH: TNpPSAMbIE M KOCBEHHbIE. AHAJIOrOBBIE
AJIEKTPOU3MEPUTENbHBIE U LIU(POBBIE IEKTPOHHBIE PUOOPHI: YCTPOUCTBO, MPUHLIUI ASHCTBHS,
oOmactu mpuMeHeHHs. VI3MepeHHe  DJIEKTPUYECKUX  BEIMYUH: TOKOB,  HAIPSDKEHHH,
CONPOTHBJIEHUH, MOIITHOCTH U DHEPTUU.
Ananu3 1 pacu€r JMHENHBIX Lenel IepeEMEHHOTO TOKA.
CrniocoObl mpencTaBieHus (B BUAE BPEMEHHBIX JHArpaMM, BEKTOPOB, KOMIUICKCHBIX YHMCEN) U
napameTpsl (aMILTUTYIa, YaCTOTa, HadanbHas (a3a) CHHYCOMTABbHBIX (PyHKIHMH. MrHOBEHHOE,
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cCpelHee M JEHCTBYIOLIEE 3HAYEHUs IEPEMEHHOIO CHUHYCOMJAIBHOIO TOKa (HANpsDKEHUS U
OJIC). AKTMBHOE, pPEaKTUBHOE U TOJHOE COINPOTHBJICHUS BETBU. MOIIHOCTh B IEHAX
nepemMeHHoro Ttoka. Kosdpduument mommoctu (cos( [)) M €ro  TEXHHUKO-3KOHOMHYECKOE
3HaueHue. [Ipumenenne anreOpbl KOMIUIEKCHBIX YUCEIl B AIEKTPOTEXHUKE. KOMIUIEKCHBIN METO
pacuéra JIMHENHBIX LEeNed NEPEMEHHOIO TOKA. bajaHCc MOIIHOCTH B LEMAX MEPEMEHHOTO TOKa.
Pe3oHaHCHBIE SBIEHUS B AJEKTPUYECKUX Liendx. Pe3oHaHC HanpspkeHWH U TOKOB. AHaW3 U
pacuét TpexdaszHbIX Ierell MePeMEHHOTO TOKa. ABTOMaTU3UPOBAHHOE MOJICIIMPOBAHKE H PACUET
ANEKTPUUECKHUX M AJIICKTPOHHBIX (makeThl mporpamm MultiSim, Mathcad, Excel).

Monynb 2. D1eKTpOMarHuTHbIE YCTPONUCTBA U 3JIEKTPUUECKHE MAILIMHbI

2.1. TpanchopmaTopsl.

Haznauenue u oGmactu mpuMeHeHHs TpaHC(POPMATOpOB. YCTPOHCTBO M HPUHIMUI JCHCTBUS
oaHo(azHoro TpaHchopmaropa. AHaIW3 SIEKTPOMArHUTHBIX MPOIECCOB B TpaHchopmaTope,
cxema 3amenieHus. [lorepu sHeprun B TpanchopmaTope. BHemHne XapaKTepUCTUKH.

2.2. ACHHXpOHHBIE MAIITHHEI.

YCTpolCTBO M MPUHLMI JAEUCTBUS Tpex(a3HOro acCMHXPOHHOTO JABHUTrareis. MexaHudyeckue U
pabourie XapaKTepUCTHKU. DHepreTudeckue nuarpammbl. [Tyck acHMHXpOHHBIX JABHMrarteneu c
KOPOTKO3aMKHYTBIM U (a3HbIM poTOpoM. PeBepcupoBaHMe U peryJupoBaHHE YacTOThI
BpalllCHHUS.

Monayinb 3. OCHOBBI JIEKTPOHUKHU

3.1. DnemenTHas 6a3a COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoaHUKH. VYclIOBHbIE O0O3HAu€HUs, MNPUHLUUN JACWCTBUS, XapaKTEPUCTUKH H
Ha3HAYeHWe TOJYIPOBOJHUKOBBIX JHOJOB, TPAH3UCTOPOB, THPUCTOPOB. HHTerpambHbIE
MHUKpPOCXEMBI, UX Ha3HaueHue, Kiaccupukalus U MapKUPOBKa.

3.2. ICTOYHUKY BTOPUYHOTO 3JIEKTPOMUTAHUS U YCUITUTENH IEKTPUUECKUX CUTHAIIOB.
[TonynpoBOAHUKOBBIE BBIPSIMHUTENU: Kilaccu(uKalysi, OCHOBHBIE IapaMeTphbl, CXEMbl U
MPUHIMI paboThl BEIIpSIMUTENS. DiekTpudeckue GunbTpsl. Kimaccudukanus 1 o0CHOBHbBIE
XapaKTEePUCTHKHU ycriuTeneld. OOpaTHbBIe CBSI3U B oNlepaliMoHHbBIX yermmTtelsix (OY), ux
BIIMSIHUE HA MapaMeTphl U XapaKTepUCTUKH ycunuTens. OCHOBHBIE THIIBI ycHIHUTeNeH Ha 0aze
oV.

4. OOBEM ydeOHOHN NUCIMIUIMHBI

V cemectp
Bubr yueOHOM paboThI

3au. en. AK. ygac.
OO11ast TpyA0€MKOCTb AUCHUILINHBI IO 5 180
yueOHOMY IUIaHy
KonrtakTHas padora: 1,3 48
Jlexuun (Jlek) 0,4 16
JIaGopatopusie padoTsl (JIP) 0,9 32
CamocrosarenbHas pabora (CP): 2,7 96
KoHTponbsHbIe paboThI 1,1 40
Pedepar 0,6 20
N3yuenue pa3aenoB AUCHUILUIAHbBI 1 36
Bua uroroBoro KOHTpOJIS: IK3aMEH 1 36
KonTakTHas paboTa — mpoMeKyToYHas 0.4
aTTecramus
[ToaroroBka K 3K3aMeHy. 35,6
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Bun uToroBoro KOHTposIst: OKk3ameH
V cemectp
Bunpsl yaeOHOI paboThI
3au. e. Actp. gac.
OOm1ast TpyI0€MKOCTb AUCIUTUINHBI TI0 5 135
yu4eOHOMY TUIaHy
KoHnraktHas pabora: 1,3 36
Jlexuuu (Jlek) 0,4 12
JlabopaTtopusie paboTs (JIP) 0,9 24
CamocrostensHas pabora (CP): 2,7 72
KonTponbsHbie paboThI 1,1 30
Pedepar 0,6 15
N3yuenune pa3nenoB AUCIUTLUTAHBI 1 27
Bug uToroBoro KOHTpOJIS: SK3aMEeH 1 27
KonTakTHas paboTa — mpoMexyTodHast 0.3
aTTecranus
[ToaroroBka K ’K3aMeHy. 26,7
Bug uToroBoro KOHTpOJIS: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl M CIATIINHbBI
«be3onacHocTb xu3HeaenaTeabHOCTH» (B1. B.16)
Vyebnas mucnuiuiiHa "be3omacHocTe  Ku3HenesTedbHOCTH" - o0OsA3areibHas
JTUCIUTIINHA (heIepaIbHBIX TOCYIAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB.
1. lenp mucuUIUIMHBI -- GOpPMUPOBaHKE MPODHECCHOHATBLHON KYJIBTYpPhl O€30MAaCHOCTH,
MOJT KOTOPOW TIOHHMMAETCS TOTOBHOCTh M CIIOCOOHOCTh JIMYHOCTH HCIOJIB30BaTh B
npodeccuoHaNbHOM NesTeNbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUN, YMEHHI U HABBIKOB
st obecnieueHuss Oe3omacHOCTH B cdepe MpodhecCHOHANBHOW JeATEIBbHOCTH, XapaKTepa
MBIIIUICHASI W IEHHOCTHBIX  OpPUEHTAllMid, TpH KOTOPBIX  BOIPOCH  0OE30MaCHOCTH
paccMaTpUBAIOTCS B KQ4e€CTBE MPHOPHUTETA.
OCHOBHBIMH 33/1a4aMU JUCITUTUTHHBI SBIISTFOTCSI:

* mprOOpeTeHNe MOHMMAHUA MPOOJIEM YCTOWYMBOTO PAa3BUTHS U PUCKOB, CBA3AHHBIX C
JIEATEIIbHOCTHIO YEJIOBEKA;

* OBJIaJICHUE MpPHEMaMU pPALMOHAIU3AINU >KU3HEIEATEIIbHOCTH, OPUEHTHUPOBAHHBIMU Ha
CHIDKEHUSI aHTPOTIOTEHHOTO BO3JICHCTBUS HA MPHUPOJHYIO Cpeay u obecriedueHrne 0e30macHOCTH
JUYHOCTH ¥ OOIIECTBA;

* popmupoBanue:

- KyJIbTYpbl 0€30TaCHOCTH, KOJOTHYECKOTO CO3HAHUS U PUCK-OPUEHTHPOBAHHOTO MBIIIJICHHUS,
MIPU KOTOPOM BOIIPOCH! 0€30MAaCHOCTH U COXpPAaHEHHS OKPYXKAIOIEH Cpeibl pacCMaTpUBAIOTCS B
KaueCTBE BAKHEUIIINX MPUOPUTETOB KUIHEACITETLHOCTU YEIIOBEKA;

- KyJIbTYpbI poeCCHOHATBHON 0€30MacHOCTH, CIOCOOHOCTEH /I UACHTU(UKAIIMHA OTTACHOCTH
Y OIICHMBAHUS PUCKOB B cdepe CBOeH npodeccnoHaNbHOM 1eSTeNbHOCTH;

- TOTOBHOCTH MpPUMEHEHHUS NPOPECCHOHATBHBIX 3HAHUN [UII MUHHMH3AIMH HETaTHBHBIX
AKOJIOTHYECKUX TOCIEACTBUN, obecrieueHuss Oe30MacHOCTH W yAy4IIeHHs YCIOBHHA Tpylaa B
cdepe cBoeilt mpodeccHoHaTbHON NesITeNbHOCTH;
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- CIIOCOOHOCTEN K OLIEHKE BKJIaJa CBOEH MpenIMEeTHON 00JacTh B PEHICHUE SKOJIOTUYECKUX
mpoOieM 1 pobieM OE30MaCHOCTH.

Nzyuenne kypca 0€30MaCHOCTH KHU3HEACATEIHHOCTH INPH TOATOTOBKE OakalaBpOB IO
TEXHUYECKUM HANPaBJICHUSM MOJTOTOBKH M CIICIHAIBHOCTSAM HAMpaBJICHO HAa MPHOOpETEHHE
cnenyromux komnerennuit OK-3, 7, 9; OIIK- 6.

2. B pe3ynbraTe OCBOCHUS AUCHUIUIMHBI CTYICHT JOJDKEH:

3HATB!

-- OCHOBHBIE TEXHOC(EPHBIE OMACHOCTH, MX CBOWCTBA U XapaKTEPUCTUKH;

-- XapakTep BO3ACHUCTBHS BPEIHBIX M ONACHBIX (PAaKTOPOB Ha YEIOBEKA M MPHPOIHYIO
Cpemy, METOJIbl 3allUThl OT HHUX NPUMEHHTENBHO K cdepe cBoel NpodecCHOHATBHOMI
JEATEIbHOCTH

YMETh!

-- UACHTU(UIUPOBATH OCHOBHBIEC OMTACHOCTH CpeJlbl OOMTaHHS YETIOBEKa;

--OIICHWBAaTh PUCK WX pealln3allid, BBHIOMpPATh METOJBl 3alIUTHI OT OIMACHOCTEH
MPUMEHUTENFHO K cdepe cBoei mpodecCHOHATBHON MEeATEILHOCTH M CIOCOOBI 00ECTICUeHHS
KOM(DOPTHBIX YCIOBUH KU3HEACATEIBHOCTH

BIIQJICTh:

-- 3aKOHOJATETFHBIMH ¥ TPABOBBIMH aKTaMH B 00JacTH O€30MacHOCTH W OXpaHBI
OKpYy)Xarollel cpefpl, TpeOOBaHUAMU K O€30IMacHOCTH TEXHUYECKHX perjiaMeHTOB B cdepe
npodecCHoOHANTBHOM JIEATETLHOCTH;

-- CIT0CO0aMM M TEXHOJIOTHSIMHU 3aIIUTHI B YPE3BBIYANHBIX CHTYAIIHSIX;

--TIOHATUITHO-TEPMHUHOJIOTMYECKUM anapaToM B 00JacTH 0€30MacHOCTH;

-- HaBBIKAMH PAIMOHATIM3AINH TTPOPECCHOHATFHOM JEATENILHOCTH C IEIhI0 00eCTIeYeHUS

0€30MacCHOCTH U 3alUThl OKPYKAIOIIEH Cpeibl.

3. Kpatkoe conepxanue IUCHUTITHHBIL.

1. Beeaenne B Oe3omacHOCTh. OCHOBHBIC TIOHSATHS W OMNpeneseHus. besomacHOCTh U
YCTOWYHBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TeXHOCHEpHI U €€ OCHOBHBIX KOMITIOHEHTOB.

CoBpeMeHHOE COCTOSIHUE TeXHOC(hEPhI U TEXHOCHEPHOU O€30MaCHOCTH.

3. UnenTtudukanus u BO3ACHCTBUE HA YEIOBEKA BPEAHBIX U OMACHBIX (PAaKTOPOB CPEIIbI
oOuTaHusl.

Knaccudukanuss HeraTUBHBIX (AKTOPOB cpenbl OOWTaHUS YeIOBEeKa. XUMHYECKHE
HeratuBHble (akTOphl (BpeaHble BellecTBa). MexaHWdyeckue M aKyCTHYecKue KojeOaHus,
BUOpalMss U UIyM. OJEKTPOMAarHUTHbIE HW3JIydyeHUuss U mojis. VoHu3upyronye H3iydeHue.
Onextpuueckuit Tok. OnacHble Mexannueckue GaxkTopsl. [Iporiecchl ropeHus U MoxapoB3pbIBO-
OTacHbIE CBOWCTBA BEIIECTB U MaTepuasoB. CTaTU4ecKoe IEKTPUIECTBO.

4. 3amuTa 4enoBeKa U cpeibl OOMTaHUS OT BPEAHBIX U OMACHBIX ()aKTOPOB MPUPOIHOTO,
AHTPOTIOTEHHOTO U TEXHOTEHHOTO MPOUCXOXKACHUS.

OcHOBHbBIEC TIPUHIUIIBI 3aIIUTHL. 3alUTa OT XUMUYECKUX M OMOJIOTUYECKUX HEraTUBHBIX
¢dakTopoB. 3ammTa OT SHEPreTHYEeCKUX BO3JeHcTBHM W ¢usznueckux mnoisied. ObecreueHue
0€30MacHOCTH  cUCTeM, paboTalomMX TMOJ JaBieHHeM. be3omacHOCTh  AKCIUTyaTaluu
TpyOONIPOBOJIOB B XMMHMUYECKOW NMPOMBIIUIEHHOCTH. be3omacHas sKkcrutyaTanusi KOMIPECCOPOB.
AHanu3 1 OlleHUBAaHUE TEXHOTEHHBIX U MPUPOJIHBIX PUCKOB.

5. Obecrnieyenrie KOM(MOPTHBIX YCIOBUN TS )KU3HU U JATEIHHOCTH yenoBeka. [lonsaTue
KOM(OPTHBIX MU ONTHUMANBHBIX ycI0BUN. MUKpokinMar nomenieHuit. OcBelieHne u CBETOBas
cpezaa B MOMEIIEHUH.

6. [lcuxodusnonaornyeckre u 3proHOMHUYECKUE OCHOBBI 0€30MaCHOCTH.

Ilcuxuueckue mporecchl, CBOMCTBA M COCTOSIHMS, BIUSIONINE Ha 0€30MacHOCTh. Bupl u
YCJIOBHS TPYIOBOU JEATENBHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30TaCHOCTH.

7. Upe3BbIYaifHbIE CUTYallMd U METO/IbI 3AIIUTHI B YCIOBUSAX UX PeaTU3alIUU.

Oo6mue ceeaenus o UC. Toxkap u B3pbIB. ABapuy Ha XUMUYECKH OMACHBIX 00BEKTaX.

Pagnanmonnsie  aBapuu. [Ipubopbl pagwialiMOHHOW, XWMHUYECKOW pa3BeoKd U
JO3UMETPUYECKOTO KOHTPOJs. YUpe3BblualiHble CUTyalldd BOEHHOTO BpPEMEHH. 3aluTa
HACEJICHUS B YPE3BBIUANHBIX CUTYAlUSX. Y CTOMYMBOCTh (DYHKIIMOHUPOBAHUS 0OBEKTOB
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3KOHOMUKHU B '-Ipe3BBI‘-IaI\/‘IHbIX CUTyalusXx.

8. YmpasiieHue 6€30MacHOCTHIO JKU3HEIEATEIIBHOCTH.

3aKOHOIaTe/IbHBIC W HOPMATHUBHBIC IPABOBBIC OCHOBBI YIPABJICHUS OC30MACHOCTHIO
KH3HEICATEIBHOCTH. DKOHOMHYECKHE OCHOBBI YIpaBlieHHs Oe3omacHoCThio. CTpaxoBaHHE
puckoB. ['ocynapcTBeHHOE ynpaBiieHHE 0€301aCHOCTBIO.

4. O6beM y4eOHOH IUCIMILTHHBI

Bun yae6HO# paboThI B 3auyetHpix equannax | B akagem. gacax
OOmas TPYAOEMKOCTh TV CITATIITAHEBI mo | 4 144
y4eOHOMY TUIaHy

AyIUTOpPHBIC 3aHATHS: 1,33 48
Jlexunu 0,89 32
JlabopaTopHbie pabOTHI 0,44 16
CamocTrosTenpHas padoTa 1,67 60
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 1,11 40
[TonroToBka k 1abopaTOpHBIM paboTaMm 0,56 20

Byt uTOrOBOro KOHTPOJIS: SK3aMeH 1,0 36
KonTakTHas padota  —  NPOMEKYTOYHAS 0,4
aTTeCTaIus

[TonroToBKa K SK3aMeHY. 35,6
Bux uroroBoro KoHTpOIS: DK3aMeH
Bunx yaeOHol paboThI B 3averHpix emuaMIax | B actpon. wacax
Oo0mas TPYIOEMKOCTh D10 (9100%0081050503 mo | 4 108
y4eOHOMY TUTaHY

AyIUTOpHBIC 3aHATHSA: 1,33 36
Jlexkun 0,89 24
JlabopaTopHbie pabOTHI 0,44 12
CamocrosiTenpHas pabora 1,67 45
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 30
[Toarororka K 1abopaTopHbIM paboTam 0,56 15

By uToroBoro KOHTpOJIS: IK3aMeH 1,0 27
KontaktHas  pabora —  mpoMeXyTO4YHas 0,3
aTTeCTalus

[ToarotoBka K 5K3aMeHy. 26,7
Bu1 HTOrOBOro KOHTPOJIS: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«IIpouecchl 1 annmaparbl Xumuuyeckoid Texnosorum» (b1.b5.17)
Lenp nucuununHbL:

BMECTE C KypcamH OOIIed XMMHUYECKOH TEXHOJOTHH, XMMHUYECKHX IMPOLECCOB U PEaKTOPOB H
Ip. CBsi3aTh OOIIEHAYYHYI0 M OOLIEMHXEHEPHYI0 IOJIrOTOBKY XHUMHKOB-TEXHOJOIOB, 4TO
HEOoO0X0JMMO TpU TMOJArOTOBKE OakaJaBpOB [0 JaHHOMY HAlpaBJIEHUIO [UIi Hay4dHO-
HCCIIEI0BATENLCKOM 1 MPaKTUUeCKO# paboThl Ha MPeIIpPUATHSX.

2.B pesynbrate M3yuyeHMs AMCHUIUIMHBI OOydaroluiics 1Mo nporpamme OakajgaBpuaTa
JIOJIKEH OBJIA/IETh CIEIYIOIUMU KOMIETEHIIUAMMU:
Oo6menpodeccuonansubiMu (OITK):
— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 33aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIHH B TpogeccuonansHoi nesirensHoctr (OI1K-1);
— TOTOBHOCTBIO HCIOJIB30BaTh 3HAHUSA O COBPEMEHHOM (U3MYECKOH KapTUHE MHUpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOEHUM BELIECTBA JUIsI NOHMMAHUA —
OKpy»Xatoriero mupa u senenunii npupoast (OI1K-2);
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— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O CTPOCHHMU BEIECTBA, MPUPOJE XUMUUYECKOU CBSI3U B
pa3IMYHBIX KJaccaX XUMHUYECKUX COCIMHEHUM i1 TOHUMAHUS CBOMCTB MaTepHaIOB U
MeXaHu3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAOIMNX B oKpyxatoiieMm mupe (OIIK-3).

3.B pe3ynbTare OCBOCHHSI TUCITUTUIMHBI 00YJIArOIIUICS TOJDKEH:

3uame:
- OCHOBBI TEOPHUH TIEPEHOCA UMIYJIbCa, TEIUIAa M MAaCChl; NPHUHIUIB  (PU3HUECKOTO
MOJICIMPOBAHUS TIPOIIECCOB; OCHOBHBIC YPAaBHEHHUS JIBIKCHUS YKUIKOCTEH; OCHOBBI TEOPUU
TEIUTONEpeIadi; OCHOBBI TEOPUM MaccOllepelaud B CUCTEMaxX CO CBOOOJHOW M HEMOJBHKHO M
rpaHuieil paszena (as3; TUIOBBIE MPOIECCHl XUMUUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIIHE
anmaparsl U METObl UX PacyeTa;
- METOJIbI TIOCTPOEHUSI SMIUPUUYECKUX U TECOPETUUECKHX MOJIETEH XUMHUKO-TEXHOJOTUUYECKUX
MPOIIECCOB.

Ymemn:
- OMPEJENATh XapakTep ABUKEHHUS KUIKOCTEH U Ta30B; OCHOBHBIE XapaKTEPUCTUKU MPOIECCOB
TEIUIO- ¥ MACCOTIEPeIaui; PACCUUTHIBATh MTApAMETPhI U BEIOMPATH anmnaparypy Juisi KOHKPETHOTO
TEXHOJIOTHYECKOTO TPOIIecca;
- paccUYHMTHIBATh OCHOBHBIC XaPAaKTEPUCTUKU XUMHUKO- TEXHOJOTHUYECKOTO Mpoliecca, BHIOUpATh
paIlMoOHAIBHYIO CXEMY.

Bnaoemy:.
- METOJaMHU TEXHOJOTUYECKHX pPacyeTOB OTACIBHBIX Y3JIOB W JeTale XUMHUYECKOTO
000pyI0BaHMUS;
-HaBBIKAMH MMPOEKTUPOBAHUS TUTIOBBIX aIapaTOB XUMHUECKOW MPOMBIIIIEHHOCTH;
- METOJIaMU OTIPEJICIICHHS PAIIMOHATBHBIX TEXHOJOTHYECKUX PEKUMOB pabOThl 000PYI0BAHUS.

4 Kpartkoe coaep:kaHue TUCIUTIINHBI

Monayne 1. 'mapoauHaMuyeckre MNpPOUECChl M amnmapaTrbl XUMHYECKOW TEXHOJOTHH.
OcHOBBI TeopuH sBJICHUH nepeHoca. OO0mme 3aKOHOMEPHOCTH THAPOIMHAMUKH, TETIOTIEpe1aun
n Maccomepemaud. JKuakoctu u rasbl. ['mapoamHamuka. TedeHue B Tpybax M KaHamax.
[Tomo6noe npeobpazoBanue ypaBHeHus: HaBbe-Ctokca. be3pazmepHbie IepeMeHHbIEC - KpUTEPUH
TUAPOIUHAMUYECKOTO momooust (Dinepa, Peitnonbaca, ®@Opyna, TOMOXPOHHOCTH), WX
(bU3UYEeCKUil CMBIC; TapamMeTpuueckue KpuTepuu. KpurepuaabHOoe ypaBHEHHE JIBHKCHUS
BSI3KOM KUAKOCTH. BrIOOp ckopocTeil motokoB. [lepemerienne »XUIKOCTEH U ra30B ¢ TIOMOIIBIO
MaIllWH, IOBBIIIAIONINX JaBICHHE.

Monynb 2. TemnoBsie mpouecchl U anmnapaTbl XMMUYECKON TEXHOJIOTHUH.
OcCHOBHBIE TEIUIOBBIC MPOIIECCHl B XMMHUYECKOW TexHojoruu. uddepennnansuoe ypaBHEHHE
nepeHoca SHeprud B (opme TeroThl. KOHBEKTHBHBIM TEPEHOC TEIUIOTHI. PanuaHTHBIN
Tertoneperoc. Temnonepeaadya B IOBEPXHOCTHBIX TEIUIOOOMEHHUKAX.

Monyne 3. Ilpomecchl M ammapaThl pa3/ieleHus TOMOTeHHBIX cucteM. (OCHOBHbBIE
MacCOOOMEHHBIE MPOIIECCHI).

OcHoBBl MaccooOMeHHBIX mporeccoB. Juddepennmansnoe ypaBHEHHE KOHBEKTHBHOTO
repeHoca Macchl B OMHApHBIX cpeaax. Macconepenavya. MarepuanbHbIi OalaHC HEMPEPHIBHOTO
yCTaHOBUBIIETOCS Mpoiiecca. Pacuer MacCOOOMEHHBIX MPOIECCOB U alMapaToB YIS CHUCTEM C
OJIHUM pacrpeesieMbIM KOMIIOHEHTOM.

Pacyer momepeyHoro cedeHus (IMameTpa) KOJOHHBI; MPEACNBbHO JIOMyCTHMas H
SKOHOMHMYECKH ONTUMAllbHasg CKOpPOCTU CIUIOmHOW ¢a3pl. OCHOBBI pacueTa BBICOTHI
MacCOOOMEHHBIX allaparoB C HEMPEepPhIBHBIM M CTYMEHYaThIM KOHTakToM ¢a3. OOmiue
MPUHIMIBL YCTPOICTBA W Kiaccu(UKAIMs ammapartoB s MacCOOOMEHHBIX MPOIIECCOB B
cucreMax «ras(map)-Kuakoctb». OcoObeHHOCTH KOHCTPYKIHMI abcopbepoB. OCHOBBI pacueTa U
anmapaTel TSl TACTUILISIIIH.

Moayns 4. OcHOBHbIE THApOMEXaHHuYecKHe mpouecchl. Ilpomeccel U ammapaTsl
pa3zieneHusi FeTePOreHHbIX CUCTEM.

Paznenenue )XUAKUX U ra30BbIX FETEPOrEHHBIX CUCTEM B TOJIE CHII TsDKECTH. TedeHue uepes
HETIOJIBUYKHBIE 3€PHUCTHIE U TICEBIOOXKMKEHHBIE CIIOM. PUIBTPOBAHHE CYCHEH3MI M OYMCTKA
ra3oB OT TbLICH Ha QUIBTpaXx.
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5. O0beM yueOHON AUCIUILITUHBI

Bcero V cemectp VI cemectp
Bunpl yaeOHOI paboThI 3au Ak 3au
" | Ak. yac. | 3au. en. ) ’ AK. yac.
el qac. en.
Oommas TPYIOEMKOCTb
JIMCIMIUIMHBL 10 ydyeOHomy | 10 360 5 180 5 180
TUTaHY
KonraktHas pabora: 3,56 | 128 1,78 64 1,78 64
Jlexmuu (JIek) 1,78 | 64 0,89 32 0,89 32
[Tpaktugeckue 3anstus (I113) 1,78 | 64 0,89 32 0,89 |32
CamocrosrensHas padora (CP): | 4,44 | 160 2,22 80 2,22 |80
CamocrosTenbHOE  M3y4YCHHE 244 | 160 299 80 222 |80
pa3AesioB JUCHHUILIHHBI ’ ’ ’
Bug  uTOroBOro - KOHTpOJIA:
KAAMET 2 72 1 36 1 36
KonTaktHas pabora — 04 04
MIPOMEXKYTOYHASA aTTECTALVS ' '
[ToaroroBka K 3K3aMeHy. 35,6 35,6
Bug uToroBoro KOHTpOJIS: DK3aMeH DK3aMeH
Bcero V cemectp VI cemectp
Butel yuebHo# paboTeI 3au. | Actp 3 Actp 3au. | Actp
el. qac. aq. <. yac. el. yac.
Ooras TPYAOEMKOCTh
JTUCIMIUIMHBL 10 ydyeOnomy | 10 270 5 135 5 135
IUIaHy
KonrtakTtHas padora: 3,56 | 96 1,78 48 1,78 48
Jlexuun (Jlek) 1,78 | 48 0,89 24 0,89 24
[Ipaktuueckue 3ausatus (113) 1,78 | 48 0,89 24 0,89 24
CamocrostensHas padora (CP): | 4,44 | 120 2,22 60 2,22 60
CaMmocTodTenbHOE  H3y4YEHUE 444 | 120 299 60 222 | 60
pa3aesioB TUCITUTLINHBI ' ' '
Bux  uToroBoro - KOHTpOIS: 5 54 1 27 1 27
9K3aMEH
KonTaktHas paboTa — 03 03
MIPOMEKYTOYHAS aTTECTAIIHS ’ ’
[ToaroTroBka K 5K3aMeHY. 26,7 26,7
Bun uToroBoro KOHTpOJISL: DKk3ameH DKk3amMeH

AHHOTanuA padoyeil NPOrpaMMbl JTHCHHUILIMHBI
«O0mas xummnyeckasi texnoJsiorusp» (b1.5.18)
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1.Ilenb JUCHUILIUHBI:
MOJIydeHHUE 3HAHUM B OONACTH peanu3alii XUMHUKO-TEXHOJOTHUECKHX IPOIIECCOB C YU4ETOM
(U3UKO-XUMHUECKUX OCOOCHHOCTEH MPOTEKAIOIUX PEeaKIuid, BHIOOpa ONTHMAIBHBIX YCIOBUH
pealin3yeMbIX TMPOIECCOB, BBIOOpa 3(PPEKTHBHBIX pPEaKTOPOB, MPHUOOPETEHUS HABBIKOB B
COCTaBJICHUM MaTEpUAIBHBIX W TEIUIOBBIX OallaHCOB, B pacyeTe IMPOLIECCOB M PEAaKTOPOB Ha
OCHOBE MAaTEMaTH4YECKOI0 MOJICIMPOBAHUS, INOJYYeHMs] 3HAHMW B 00JacTH pa3pabOTKU
SHEpProcOeperaromux  XUMHUKO-TexHoJoruyeckux cucteM (XTC), 06e30TX0HBIX u
MaJOOTXOJHbBIX TEXHOJIOI'MI Ha IPUMEpPE COBPEMEHHBIX ITPOU3BOJICTB

2.B pesynpraTe M3ydyeHHs IMCUUIUIMHBI OOydaroIMiics IO IMporpaMme OakajaBpuaTa
JIOJIKEH OBJIA/IETh CIEIYIOIUMU KOMIETEHIUSAMMU:
Oo6menpodeccnoHabHBIC: CIIOCOOHOCTh U TOTOBHOCTBIO MCIIOJIE30BATh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIAH B TpodeccuonanbHoit nesrensHoctr (OITK-1);
[IpodeccrnonanbHble: CHOCOOHOCTh MPUHMMATh KOHKPETHBIE TEXHUUYECKUE peIIeHUs MPU
pa3paboTKe TEXHOJIOTHUYECKUX MTPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJIOTUH C
Y4YETOM IKOJIOTHYECKUX TocieaAcTBui ux npumenenus (I1K-4).

3.B pe3ynbTare 0CBOCHMS TUCIUIUIMHBI 00YJatoUNCs JTOJKEH:

3nams:

- OCHOBBI TEOPUH XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

- METOJOJIOTHIO HCCIIEOBAHUS B3aUMOJACHCTBUS XUMUYECKUX MPEBPALLEHNUN U SABJICHUN
MepeHoca Ha BCeX MacCIITa0HBIX YPOBHSIX;

- METOJMKY BbIOOpa peakTopa U pacyéra mpolecca B HEM;

- OCHOBHBIE PEAKIIMOHHBIE TPOLIECCH U PEAKTOPBI XUMUUYECKON U OMOTEXHOJIOTUH;

- OCHOBHbBI€ IPUHIIMIIBI OPraHU3aLNN XUMHUYECKOTO IMPOU3BOJICTBA, €TI0 HEPAPXUUECKYIO
CTPYKTYPY, METO/Ibl OLIEHKU 3(PPEKTUBHOCTH IPOU3BOJICTBA;

- OCHOBHBIE XUMUYECKUE TIPOU3BO/ICTBA.

Ymemy:

- paccuMTaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOTO MPOIiecca;

- BBIOpaTh pallMOHATIBHYIO CXEMY IPOU3BOJICTBA 3alaHHOT'O MPOTYKTa;

- OLICHUTh TEXHOJIOTHYECKYIO 3(P(PEKTUBHOCTH TPOU3BOICTBA;

- BBIOpaTh 3(h(PEKTUBHBINA THIT PEAKTOPA;

- IPOBECTH pacueT TEXHOJIOTNYECKUX [TapaMeTpOB IS 3aJaHHOT'O IIpoliecca;

- OIPEAETUTh NapaMeTphl HAMITY4IlIel OpraHu3alyy Ipolecca B XMMUYECKOM PEaKTope.

Braoemy:

- METOJIaMH aHaN3a 3PPEKTUBHOCTH PAOOTHl XMMUYECKUX POU3BO/CTB;

- METOJIaMM pacyeTa U aHaju3a MPOLECCOB B XUMHUECKHX PEeaKTopax, OIpeaeseHHs
TEXHOJIOTHYECKUX [TOKa3aTee;

- METO0/IaMH BbIOOPA XUMUYECKUX PEAKTOPOB.

4.KpaTkoe cojiepxaHue AUCHUILTUHbBI

Moy 1. XuMuueckasi TEXHOJIOTHSI 1 XUMUUECKO€E TPOU3BO/ICTBO

1.1. OcHOBHBIE OIpeIeNIEHUS U MOJIOKEHHUSL.
XUMHUECKas TEXHOJOrusl - Hayka 00 SKOHOMHYECKH, OHKOJOTHYECKM U  COLHAIBHO
00OCHOBaHHBIX croco0ax M Mpoleccax MepepaboTKU ChIPbsl C M3MEHEHHEM €ro cocTaBa U
CBOMCTB IyTeM MpPOBEIEHUS] XUMHUECKUX U (U3UKO-XUMUYECKUX TMPEBPAIICHUN B MPEIMETHI
noTpeOaeHnuss M CpelcTBa Mpou3BojACTBA. OOBEKT XHMHUYECKOH TEXHOJOTUH - XHMHUYECKOe
MIPOU3BOICTBO. MeXoTpacieBol XapakTep XMMHMUYECKOM TeXHOJIOTMH. Pa3BUTHE XUMHUYECKUX
IIPOU3BOJICTB U XUMUYECKOW TEXHOJOTMU. MeCTO XMMHYECKON TEXHOJOIMH B MPOMBIIIIEHHON
chepe M METOJ0B XMMHUYECKOH TEXHOJOTMH B HEXMMMUYECKMX OTpACiAX MPOMBIIIICHHOCTH.
MeTtoabl XUMHYECKOM TEXHOJIOTUM — CHUCTEMHBIH aHalu3 U METOJbl MaTeMaTH4YeCKOTo
MozenupoBaHus. CUCTEMHBIN aHAJIU3 CIOXHBIX CXEM M B3aUMOJICHCTBUM JJIEMEHTOB CXEMBI —
MOHATHE U coAepKaHue MeTo1a. PU3NYECKOEe U MaTEMATUUECKOE MOIETIMPOBAHUE, ONIPEIEIICHNE
U OCHOBHBIE TMOHATHUS, UX MECTO B MHXEHEPHO-XMMHMUYECKHX HCCIIEOBAHUSAX U pa3pabOTKax.
MecTo 1 3HaY€HHE HaTypHOTO U BBIYMCIUTEIBHOIO SKCIIEPUMEHTA.

Coneprxanue 1 3a1a4 y4eOHOTO Kypca.

1.2. XuMuueckoe Mpou3BOJICTBO.
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[ToHsiTHE O XMMHUYECKOM IPOU3BOJCTBE KAaK O CHCTEME MAIIMH M aIlapaTroB, COCAWHEHHBIX
MaTepUAIbHBIMU W JHEPreTUYeCKUMH  TMOTOKaMH, B  KOTOPBIX  OCYIIECTBISIOTCS
B3aMMOCBSI3aHHBIC XUMHUYECKUE NPEeBpalleHus U (PU3NYECKUEe MPOLECCH NepepadOTKU CHIPbsS B
IPOAYKTHl. MHOTO(YHKIIMOHAIBHOCTh XMMHUYECKOTO TPOM3BOJCTBA - MOJYYEHUE IMPOIYKTOB,
SHEPro- U pecypcocOepexeHne, MUHUMU3AIM BO3ACHCTBUS HA OKpYyKarolylo cpexy. Oomas
CTPYKTypa XMMHYECKOT'O MPOU3BOJACTBA - COOCTBEHHO XMMHYECKOE IMPOU3BOJICTBO, XpaHEHHE
CBIPbSI U TIPOJYKIIUH, TPAHCHIOPT, CUCTEMBI KOHTPOJISI U Oe30macHOCTH. OCHOBHBIE TTOACHUCTEMBI
XAMUYECKOTO TPOU3BOJCTBA - MOJIrOTOBKA CHIPbS M MaTEpUAIOB, XUMUYECKHE H (UUKO-
XMMUYECKHE MPEBpAIICHUS. BBIJICICHHE IMPOIYKTOB, OOE3BPEKHBAHWE YTHIIM3ALUS OTXOJIOB,
TEIUIO- W HHEpProoOecredeHre, BOJOIMOJATOTOBKA, YIPaBIEHHE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTUYECKHE KOMIIOHEHTHI - CBIphE, BCIIOMOTATENbHBIE MAaTepHUalbl, OCHOBHOH W
JOTIOTHUTEIBHBIN MPOTYKTHI, OTXO/IbI, JHEPTETHUECKHE PECYPCHI, 000PYI0BaHNE, CTPOUTEILHBIC
KOHCTPYKIUU U IpUOOpPBI, TPON3BOJACTBEHHBIN MEPCOHA.
KadecTBeHHBIE ¥ KOJIMYECTBEHHBIC TOKA3aTEI XUMHUIECKOTO MPOU3BOJICTBA: TEXHOJIOTHUECKHUE
MOKa3aTeN - MPOM3BOJUTEIHLHOCTh U MOIIHOCTh IPOW3BOJICTBA, BBIXOJ MPOIYKTA, PACXOTHBIE
KOX(QQHUIMEHTHl TO CBHIPHI0 M DHEPTUH, WHTEHCHBHOCTH IIPOIIECCOB, KayeCTBO IPOJIYKTA;
HSKOHOMHYECKHE TIOKa3aTeNnu - CeOECTOMMOCTh TPOIYKTa, MPUBEIACHHBIC 3aTPAThl, yIEIbHBIC
KaluTaJbHBIE 3aTPaThl, MPOU3BOJUTEIFHOCTh TpPYJa; OKCIUTyaTal[MOHHBIC TMOKa3aTeln -
HQ/JIGKHOCTh M 0€30MacHOCTh  (PYHKIIMOHUPOBAHHS ~ CHCTEMBI,  YYBCTBHTEIBHOCT,
PEryIUPYEMOCTh U YIPABISEMOCTh MpOIlEcca; COIMalbHbIE IMOKa3aTead - BO3JEHCTBHE Ha
OKPYKaIOIYIO Cpey, 0€30MacHOCTh OOCITYKHBaHHUsI, CTEIIEHb MEXaHU3allK U aBTOMaTU3all1u.

1.3. CeipreBBI€ pecypchl, BOJa U DJHEPTUsl B XUMHYECKOM MTPOU3BOJICTBE.
Knaccugukamust ChIpbeBBIX PECYpCOB IO pa3IMYHBIM TNPHU3HAKaM - (a3oBOMY COCTOSHHUIO,
IIPOUCXOXKICHNIO, HCTOYHMKAM. MUHepanbHOE CbIpbe (PyIbl M TIOJNE3HBIE HCKOIAEMBIE),
OpPraHU4ecKoe MPUPOJHOE ChIpbe (FOPHOYME MCKOMAEMBIE), PACTUTEIBHOE U KUBOTHOE CBHIPHE,
BTOPUYHOE CHIPbE - UX UCIOJb30BaHUE U MYyTH NepepaboTku. OCHOBHBIE CHOCOOBI MEPBUYHON
00paboTKN ChIphs (OOOTaIeHNEe, OYKMCTKA, MOJArOTOBKA K TPAHCIOPTHPOBKE M IepepaboTke).
[lonsitne, CymHOCTP W TNPUMEPHl YIIyOJIEHUS MCIOJIb30BaHUS ChIPbs, KOMOMHHpPOBaHHUS
IIPOU3BOJICTB M KOMIUIEKCHON NEpepadOTKU ChIPbSI.
3HayeHWe M MCIOJIb30BAaHME BOJbl B XUMHUYECKMX IPOU3BOJCTBAX. VICTOUHUKM BOBIL.
TpeGoBanust k TexHONOTMYECKOHM M ObITOBOM Boje. I[IpombllieHHass MOATOTOBKA BOJBI U
METO/Ibl €€ OUUCTKH OT npumeceil. OCHOBHBIE METO/bI KOHTPOJISI KayecTBa BOJbl. DKOHOMUS
BOJONOTPEOIEHHS B IPOU3BOACTBE. BO00OOPOTHBIE CUCTEMBI.
Buapl ¥ MCTOYHMKM 3HEPruM B XMMHYECKOM NMPOMBINUIEHHOCTH. Macmrtabbl norpebieHus u
crocoObl yYMEHBUICHUs SHepreTuyeckux 3arpar. CylmIHOCTP M IpPUMEpPbl pEereHepalnuud U
peKynepaluy SHEpruM. OHEProTeXHOJOIMYECKHE CHCTEeMbl. BTopuuHbIE 3SHepreTuyeckue
pecypcehl.
Mopyns 2. TeopeTuueckrie OCHOBBI XUMUUECKUX IPOLECCOB U PEAKTOPOB

2.1. OcHOBHbIE ONpEAEICHUS U MOJIOKEHUS
DU3MKO-XMMUYECKHE 3aKOHOMEPHOCTH XUMHYECKUX IIPEBpAIICHUN - CTEXMOMETPHUYECKHE,
TepMOJAMHAMHUYECKUe, KUHeThdeckue. llokazarenu XMMHMYECKOro IpeBpallleHUs] - CTeleHb
IIpPEeBpAIlleHUs, BbIXOJ NPOAYKTa, HUHTerpaibHas U Aup¢depeHranbHas CeIeKTUBHOCTH,
CKOPOCTH PEaKIUH U NPEeBPAICHUS PEareHTOB.

2.2. X¥MUYeCKHE MPOIIECCHI.
Omnpenenenne. Kiaccupukanus XUMHYECKMX MPOLECCOB IO PA3IMYHBIM IpHU3HAKaM -
XUMUYECKUM (BHJ XHMHUYECKOM peakluuu, TEePMOJUHAMUYECKUE XapaKTEPUCTUKH, CXeMa
npeBpalleHuil) 1 Gpa3oBbIM (YUCIIO U arperaTHoe cocTosiHue (as).
I'omorensslif xumuuyeckuii mpouecc. OrmnpeneneHue W NpuUMepbl. BiusHMEe XHMHUYECKHUX
MIPU3HAKOB U YCIOBHM MPOTEKaHUs Mpoliecca Ha ero nokasarenu. CrnocoObl HHTEHCHU(PHUKAIIUH.
[lonstne onTUMaibHBIX TeMmieparyp. ONTUMaIbHBIE TeMIEpaTypbl sl OOpaTHUMBIX H
HEOOPAaTUMBIX K30~ U SHJIOTEPMHUUYECKUX PEaKIHii.
I'eteporeHHblii (HEKaTaIMTUYECKUH) XuMUYeckud mnporecc. OmpeneneHne W NPUMEPHL
CrpykTypa mpouecca M ero cocramisoomue (ctagun). Habmromaemass cKOpocTh XUMHUYECKOTO
npeBpaieHus. O6mactu (peKUMBbI) IPOTEKAHUS MPoLecca, JUMUTHPYIOLIAs CTAAUs.
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I'ereporenHslil XMMHUYECKUH npoliece ""ra3 (KUAKOCTh) - TBepaoe". OO0CHOBaHME, IOCTPOCHUE U
aHaJIM3 MATEeMaTHYeCKOM MOJAENH JUIA peakiuil ropeHus (Mojens "cxumaromasics cdepa') u
TOTIOXMMHUYECKOH (Monmenb "¢ HeB3auMmojehcTByomuM sapom'). Habmogaemas CKOpOCTh
IpeBpaIlleHus, BpeMsl MpEBpaIleHUs W IyTH UHTCHCU(UKAUUU U1 pa3iuyHbIX obiactel
MPOTEKaHMs IpoIiecca.
I'ereporenHsplil XuMu4ecKuil npouece "ra3 (JKUIKOCTb) - KUAKOCTh". OOOCHOBaHME, TIOCTPOCHUE
MW aHaNIM3 MaTreMaTudecko wmozenu. HaOmromaemast CKOpOCTh TpeBpalleHuss W 00JacTu
npoTekanus nponecca. [lyrn nHTeHCHUKAINH [T Pa3InYHBIX PEKUMOB TPOIIEcca.
Kartamutiaeckuii nponece. Omnpenenenue, KiaccupuKanms, mpuMepsl. [ eTeporeHHbId KaTaan3
Ha TBEpIOM Karaim3atope. OOOCHOBaHUE, MOCTPOCHUE M aHAJIM3 MAaTEeMaTHYEeCKOW MOJENH Ha
KaTaJIMTHYECKON MOBEPXHOCTH M B MOPUCTOM 3€pHE Karaim3atopa. Habmromaemast CKOpOCTbh
nmpeBpamieHuss u objacth TpoTekaHus nporecca. CTeneHb WCIOJIB30BaHUS BHYTPEHHEH
noBepxHOCTH. [IyTn MHTEHCH(UKAIINH KaTATUTHIECKUX TIPOIECCOB.

2.3. XUMUYeCKHe PEaKTOPHI.
OmnpeneneHne W Ha3HAYCHHWE XUMHUYECKOTO peakTopa. PeakTopbl B XHMHYECKHUX u
HEXUMHUYECKUX OTPACIAX MNPOMBIIUIEHHOCTH. OO030p THUIIOB XHMHYECKHX pEaKTOPOB, WX
CTPYKTYpHBIE JJIEMEHTHl (pEeakIMOHHAas 30HA, YCTPOICTBa BBOJA W BHIBOJA, CMEIICHUS,
pa3zieneHns U pacrpenesieHusl TIOTOKOB, TEITIOOOMEHHBIE 3JI€MEHTHI), OCHOBHBIC MPOIECCHl U
SIBIICHVSI B HUX.
Cucremaruzamsi TPOIECCOB B XHUMHUYECKOM pPEAKTOpe IO MaciTady WX MpOTEKaHUS:
XAMUYECKash peakiusi, XUMHUYECKHH TIpoliecc B JJIEMEHTapHOM oOBeMe, MpoIecchl B
PEaKIMOHHOM 3JIEMEHTE M B PEaKTOpE B IIEJIOM, - UX B3aUMOCBSI3b U HEpapXUUecKasi CTPYKTypa
MaTeMaTH4YeCKON MoJeiH mporecca B peaktope. [IpuMepbl mporeccoB B pa3iMYHBIX BHIAX
XUMUYECKUX PEaKTOPOB.
Knaccugukanus npoueccoB B peakTopax IO pa3lIWYHbIM IMPU3HAKaAM - BHJ XUMHUYECKOTO
mpolecca, OpraHM3alusl IMOTOKOB PEAareHTOB (CXeMa JBUKEHHS PEreHTOB 4Yepe3 peakTop,
CTPYKTypa NOTOKOB B PEAKLIMOHHOM 30HE), OpraHu3alysl TEMJIOBbIX OTOKOB (TEIIOBOM PEXUM,
cXeMa TeruiooOMeHa), CTallMOHAPHOCTh MpoIlecca.
O0ocHOBaHUE U MMOCTPOECHUE MAaTEMaTHUECKOW MOJIENIN MPOLEcCca B PeaKTOpax pasInyHOTo THUIA
KaK CHCTEMbl YpPaBHEHUH MaTepHalbHOTO M TEIUIOBOIO OalaHCOB HAa OCHOBE JaHHBIX O
CTPYKType MOTOKA, XMMUYECKUX IPEBpallleHHsX, ABJICHUAX IepeHoca TeIla U BEUIeCTBAa U UX
B3auMoercTBuU. CuctemMarusanus U Kiaccu(UKalus MaTeMaTHUYECKUX MOJENEl MPOLECcCcoB B
peaxkTopax.
N3oTepmuueckue mpoiecchl B XMMUYECKOM peakTope. BinsHue cTpykTypsl OTOKa (M1€anbHOE
CMELIEHHEe M BBITECHEHHUE), CTAlMIOHApHOCTH Ipouecca (MPOTOYHBIH M IMEPHOAUYECKHI),
napaMeTpoB U YCIOBHM MpOTEKaHuUs Ipolecca (Temreparypa, KOHIEHTpalus, JaBlieHue, 00beM
PEaKIMOHHOM 30HBI, BpeMs), BUJa XUMHUYECKON peakiuu (ImpocTas M CloXHas, oOpatumas u
HeoOpaTuMasi) U ee apaMeTpoB Ha MPO(UIN KOHIEHTpALUH U TOKa3aTeIu Mpoliecca B peakTope
(crenmeHb IpeBpallleHHs, BBIXOJ MPOJYKTa, CEJIEKTUBHOCTh mpouecca). OCHOBBI pacuera
nporecca B peakrope. ConoctapiieHue 3p(PeKTHBHOCTH MPOLECCOB B PEAKTOPaX, OIMHMCHIBAEMbIX
MOJIEJISIMU U/I€AIbHOTO CMEIIEHUS U BBITECHEHMUS.
Heuzorepmuueckue nporeccsl B XMMUYECKHX peakTopax. OpraHusanus TEIUIOBBIX MOTOKOB U
PEKUMOB B XUMUYECKUX peakTopax. PacrpeneneHue temmneparypbl, KOHIEHTpalUid U CTETIEHU
IIPEBpAILEHUS B PEAKTOPE B PEKUMaX UICANbHOTO CMEIIEHUS M BHITECHEHHUS, al1abaTHUECKOM U
¢ TeruiooOMeHoM. CBsi3b TeMIIEpaTypbl U CTENEHU MPEBpAILEHUs B ajMadaTHYecKoM Mpoliecce.
ComnocTaBiieHHE ¢ M30TEPMUUYECKHM PEXKUMOM. UHCII0 U YCTOHYHUBOCTD CTAllMOHAPHBIX PEKUMOB
B PEAKTOPAX UJEaTbHOTO CMELICHHUS.

2.4. TIpoMBIIIUIEHHBIE XUMUYECKUE PEaKTOPBHI.
Ha kOHKpeTHBIX NpuMepax MPEeIMETHO PacCMaTPHUBAIOTCS IPOMBIIICHHBIE PEAKTOpBl IS
MIPOBECHUS TPOLIECCOB T'OMOI'CHHBIX, M€TEPOreHHBIX M KaTAJUTUYECKHX - THUIBl PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH PeKUMa, 00JIaCTH UCIOIb30BAHUS.
Moy 3.XuMu4eckoe Mporu3BOCTBO, Kak XMMHKO-TexHoJornueckas cucrema (XTC).

3.1. CtpykTypa ¥ ONMCaHNE XUMHKO-TEXHOJIOTHUECKOW CUCTEMBI.
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XHUMHUYECKOE MTPOU3BOJICTBO Kak XUMHUKO-TexHosnornueckas cucrema (XTC). [lonstue cucremsl
u XTC. CocraB XTC: snemeHTsl, CBsi3H, mojacuctembl. DiemMeHT XTC, xinaccuduxamus mo
BUJly MPOLECCOB M Ha3zHadeHMIO. TexHosormueckue cBsi3u sneMeHToB XTC (motokm).
[TocnenoBarenpHasi, TapaienbHas, pPa3BETBJICHHAS, MOCIEIOBAaTEIbHO-00BOqHAs (Oaimac),
oOparHas (peLuKI) TEXHOJIOTHIECKUE CBs3H. X cXeMbl U Ha3HAuUCHHE.
Omnucanue XTC. Buabt mogeneir XTC - onmcatensHble U rpadudeckue. OmnucarenbHbIe MOIEIN
- XMMHUYECKasi CXxeMa W MaTeMarudeckas Mojenb. |'paduueckue monenu - (HyHKIHOHAIbHAS,
TEXHOJIOTHYECKasi, CTPYKTYpHasi U apyrue (crneruanbHbie) cxembl. HazHaueHnue, mpumMeHeHue u
B3aMMOCBSI3b MOJIEIIEH.

3.2. Anamuz XTC.
[Tonsarue, 3amaun u pesynaprarbl aHanu3za X1TC - coctossaue XTC, mMaTepHalIbHBIA U TETUIOBOU
OanaHChl, MOKA3aTENIN XMMHUYECKOTO IPOU3BOICTBA.
Cpoiictea XTC kak cHCTEMBI: B3aMMOCBSI3aHHOCTh PEKHUMOB JJIEMEHTOB, pa3jNiKe
ONTUMAJIBHOCTU DJIEMEHTa OJWHOYHOTO M B CHCTEME, YCTONYMBOCTh M CYIECTBOBaHHE
CTAIMOHAPHBIX PEKUMOB U JIp.
MarepuanbHblii M TEIUIOBOM OanaHchl. MeToauka COCTaBJI€HHS M pacueTa MaTepHalbHBIX U
teroBbix OanmancoB XTC u ee moacucteM. OcoOEHHOCTH pacueTra OallaHCOB B CXeMaX C
perukioM. @opmbl MpeacTaBiIeHus 0anaHcoB (TaOIHIbI, AUArPaMMBI U 1Ip.).
MarepuanpHbiii OanaHCc i MAacCOOOMEHHBIX W PEAKIMOHHBIX 3JIEMEHTOB. lcrmosbp3oBaHue
CTEXHUOMETPUUYECKUX, TEPMOJMHAMUYECKHNX W MEK(a3HbIX OaJTaHCOBBIX COOTHOIICHHH.
CrexnomMeTpuiecKiue COOTHONICHUS M WX Pa3HOBUIHOCTH. CTENEeHbh MCIOJH30BAHUS CHIPHEBBIX
pecypcos.
OHTaNbIUIHBIN, SHEPreTUYECKUi (IO MOJTHON SHEpruu) U sKcepreTuueckuil O6amancel n KIIJ.
Nx conocrasnenne u ncnonb3zoBanue B aHanuze XTC.

3.3. Cunre3 XTC.
[Tonsatue m 3amaum cuHTe3a (moctpoeHus) XTC. OcHoBHbie dTanbl pazpadotku XTC. Poib
MaTE€MAaTHYECKUX U IBPUCTUUYECKUX METOOB.
OcHoBHbIe KOHIIENMHU Npu cuHTe3e X TC: MOJIHOE UCTOJIb30BAHUE ChIPHEBBIX U IHEPTETHUECKUX
pecypcoB, MUHUMH3ALUsl OTXO/I0B, ONITUMAJILHOE MCIIOJIb30BAHNE anmnapaTtypsl. Mx coxepxanue
u crnocoObl peanuszanuy. KoMOWHUpOBaHHBIE MPOU3BOJACTBA, COBMEILEHHBIE MPOIIECCHI,
BTOPUYHBIE 3HEPre€TUUYECKUE PECYPChl, IHEPrOTEXHOJIOTMYECKUE CHUCTEMBI, MEPECTpauBaeMble
XTC, 3aMKHYTbI€, MAJIOOTXO/IHbIE IPOU3BOJICTBA - UX HOHATUS, OCOOCHHOCTH U IPUMEHEHUE.
OpHOpOHBIE TEXHOJIOTMYECKUE CXEMBI: CHCTEMa PEKYINepaTUBHOIO TEIJIO0OOMEHa, CHUCTeMa
paszeneHuss MHOTOKOMIIOHEHTHOW CMeCH, cucTteMa peakTopoB. OCHOBBI IOCTPOEHHS HX
ONTUMAJIbHOU CTPYKTYPBI

Monyns 4. IIpoMbllLIEHHBIE XUMUUYECKHE POU3BOJICTBA.
XHUMHUYECKHE TIPOU3BOJCTBA PACCMATPUBAIOTCS NPEIMETHO KaK peald3auusi H3Y4YEeHHbBIX
TEOPETUUYECKUX OCHOB XMMHUKO-TeXHOJOrndeckux mnpoueccoB U XTC, KOHLENIMI MOCTPOCHUS
BbicokOd(pextuBHONM XTC. OCHOBHOHM aKIeHT [enaercs Ha (PU3UKO-XUMHYECKHE OCHOBBI
KOHILIENIIMK TOCTPOCHUSI TEXHOJOTMYECKOW CXEMbl MPOU3BOJACTBA U €ro  MOJCUCTEM.
[IpousBoactBo cepHoil kucnotsl. [IpomsBoacTtBo ammuaka. [Ipon3BOACTBO a30THOM KHCIOTHI.
[IpousBoacTBO cTUpOIA.

Mogyns 5. CoBpeMeHHbIE€ TEH/IEHIIUN B Pa3BUTUU XUMUYECKOW TEXHOJIOTHH.
Tekyliee COCTOSIHUE XMMHUYECKON MPOMBINUIEHHOCTH B MHUpPE W TEHJACHLHMH €€ pa3BUTHS.
[lepcnekTHBHBIE UICTOYHUKH ChIpbs U 3Hepruu. Kinacrepusaius XMuMUYECKON TPOMBIIUIEHHOCTH.
CoBmMmeriennble mporeccel. [MOkHe W TepecTpanBaeMble TEXHOJOTHYECKHe cxeMbl. HoBbie
XUMHKO-TEXHOJIOTHYECKHE MPOIIECCHI U CIIOCOOBI MOTYYeHUs MPOAYKTOB. HaHOTeXHOIOTHS.
5. O6beM y4eOHOM AUCITUTITHHBI

o B 3auernsix | B akanmem.
Bunpr yue6Ho# padotsl (VII cemectp) J— qacax
OO11ast TPyA0€MKOCTh AUCHUIUIMHBI 0 Y4eOHOMY IIJIaHy 7 252
AyIUTOpHBIE 3aHATUA: 2,22 80
Jlexuuu (Jlek) 0,89 32
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Cemunapckue 3ausatus (Cem) 0,89 32
JIaboparopusbie 3ansaTus (J1ad) 0,44 16
CamocrosarensHas padora (CP): 3,78 136

Bun xoHTpOIIS: SK3aMeH 1,00 36
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIH 0,4
[TonroToBka K SK3aMeHy. 35,6
Bun uToroBoro KOHTpoJIst: OK3amMeH

Bunpr yue6Ho# padotsr (VII cemectp) B sauermpix | B acrpon.

eIMHUIAX Jacax
OO611ast TpPyA0E€MKOCTh AUCHHUILINHBI TI0 YYEOHOMY IIaHy 7 189
AyIUTOpPHBIC 3aHATHS: 2,22 60
Jlexumu (JIek) 0,89 24
Cemunapckue 3anstus (Cem) 0,89 24
JlabopaTtopusie 3ansatus (J1ab) 0,44 12
CamocrosrensHas padora (CP): 3,78 102
Bua koHTpOIs: 3K3aMeH 1,00 27
KonTakTHas paboTa — MPOMEKYTOYHAST aTTECTAIHS 0,3
[ToaroroBka K 3K3aMeHYy. 26,7
Bux uroroBoro KoHTpOIS: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl IUCHUIIMHBI

«CucreMbl ynpaBjieHUs] XHMUKO-TeXHOJ0ruueckumu npoueccamm» (b1.6.19)

1.lenp AMCUMIIIMHBI — JaTh 0a30BbIe 3HAHUS 110 TEOPUU CUCTEM YIPABJICHUS XUMHUKO-
texHosiorudeckumu nporeccamu (CY XTII), npuBUTH HaBBIKK U yMEeHHE aHann3a cBoMcTB XTI
KaK 0OBEKTOB YIpaBJICHHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUUECKUX CPEJCTB YIPaBICHHUS.

2.B pesynpraTe M3y4yeHHs IUCUUIUIMHBI OOydaroIIuiics MO IMporpaMMe OakaiaBpuaTa
JOJIKEH:

O6manate cnenyromumu  oomenpodeccuoHanbHbiMu (OIIK) u mpodeccnoHabHBIMU
(ITK) koMIeTeHIUSIMU:

- BJIaJICHUEM OCHOBHBIMU METOJIaMH, CIIOCOOaMH M CpEICTBAaMHU MOJYUYCHHs, XpaHEHHUs,
nepepaboTku MHPOpPMAINK, HAaBBIKaMU pPabOTHl ¢ KOMIIBIOTEPOM KakK CPEICTBOM YIIPaBIICHUS
undopmarmeii (OITK-5);

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBISATH TEXHOJOTHMYECKUH MpOLecc B
COOTBETCTBUU C PEIIAMEHTOM M HCIOJIb30BAaTh TEXHUYECKHE CPEACTBA Uil H3MEpPEHUs
OCHOBHBIX [TAPAMETPOB TEXHOJIOTUIECKOTO MPOIIECcca, CBOMCTB chiphs U npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO  BBIABIATH M YCTPAHATh OTKIOHEHHS OT PEXKUMOB  PaOOTHI
TEXHOJIOTMYECKOro 000PyIOBAHMUS U TTApaMETPOB TexXHOIorn4eckoro mporiecca (ITK-11);

3nameo:

- OCHOBHBIE TIOHSTHUS TEOPUU YIIPABICHUS;

- CTaTUYEeCKUE U TUHAMUYECKHE XapaKTePUCTUKH OObEKTOB YIIPaBJICHHs; OCHOBHBIC
BUbl CAY U 3aKOHBI pEryIupOBaHUs;

- TunoBble CAY B XUMHUYECKON MPOMBIILIIEHHOCTH;

- METO/Ibl ¥ CPEJICTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTHYECKUX TAPAMETPOB;

- ycroiunBocTh CAY; 0CHOBHBIE IOHATHUS O HeMMHENHBIX CAY, peneiiHbIX cucTemax,
JIOTUYECKHUX aIrOPUTMax YIpaBiIeHUs, aAANTUBHBIX U ONTUMAIbHBIX CUCTEMAX YIPABJICHHUS;

Ymemy:

- OTIpeNIeNsITh OCHOBHBIE CTATUYECKUE U TMHAMUYECKHE XapaKTePUCTUKH 00BEKTOB
yIpaBIICHHUS;

- BRIOMPATh PAIllMOHATBHYIO CHCTEMY PEryIUpOBaHUS TEXHOJIOTHUECKOTO MPOIecca;

- OlleHUBaTh ycTonunBocTh CAY;
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- BBIOMpaTh KOHKPETHBIE THITBI TPHOOpOB [yt quarHoctuku XTTT;

Braoemy:

- METOJAMH TEOPUHU aBTOMATUYECKOTO PEryJIUPOBAHUs, OPraHU3alMU U pacy€Ta CUCTEM
ONTUMAJIBHOTO YIIPABJICHUS MIPOLIECCAMU XUMHUUYECKOW TEXHOJIOTUH 3aIUTHI OT KOPPO3UHU.

1. Kpatkoe conep:xaHnue TUCHUATLIAHBL

Monynb 1. OCHOBHBIE MOHSTHS YIIPABICHUSI XUMUKO-TEXHOJIOIMUECKUMH ITPOLIECCaMHU.

3HaueHue aBTOMATUYECKOTO YIIPABICHUS ISl pa3BUTHUSI XUMUYECKOW TPOMBIILIEHHOCTH.
OCOOCHHOCTH ~ YNpaBJICHUS XUMHUYECKHM HOPEANPUATHEM ¢ XUMHUKO-TEXHOJOTHYECKHM
nporeccoM. TexHHKo->KoHOMHYEeCKHid 3((EeKT BHEOPEHUS aBTOMATH3MPOBAHHBIX CHCTEM
ymnpaBinenusi. Ponp cucrem ympaBieHuss B oOecredeHHMM Oe30MacHOCTH XHUMHYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYykarouel cpeabl. OCHOBHBIE TEPMUHBI U onpezeneHus. Mepapxus
ynpasneHusi. OCHOBHblE NPUHLMIBI YynpasieHus. Kriaccuduxamus cucrem ymnpaBieHHUs
OynkunoHanbHas cTpykrypa CAY. [lokazarenun kauecTBa yrnpaBieHHUs.

Monynb 2. OCHOBBI TEOPUM aBTOMATUYECKOTO YIPABICHUS.

Maremaruueckue moaenu CAY. [lunamudeckue xapakrepuctuku CAY. Mcnonb3oBanue
onepanuoHHOT0 ucuuciaeHus ans aHanuza CAY. Tunosble nuHaMuyeckue 3BeHba. BpemeHHbIE
U YacTOTHBbIE XapaKTEpPUCTUKHU. OKBHUBAJIEHTHbIE NPE0Opa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroituuBocth nuHeHbIX CAY ¢ oOpaTHOi cBsi3pio. Knaccudukaiys u OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBlieHUs. METOIbl OMpeeIeHUs] CBOWCTB OOBEKTOB ympaBieHHs. OCHOBHBIC
3aKOHBI PETyIUpOBaHus. PerynsaTopsl Ha OCHOBE HCKYCCTBEHHBIX HeHpoHHBIX ceTell. L{udpossie
u poOacTHbIE CHUCTEMBl yIpaBieHHs. BpiOop 3akoHa peryiMpoBaHUsS U OINpeJesieHue
ONTUMAaJIbHBIX TAPAMETPOB HACTPOMKHN MTPOMBIIUIEHHBIX PETYIATOPOB.

Monayne 3. H3mepeHue TEXHOJOTHYECKHUX MapaMETPOB XHUMHUKO-TEXHOJIOTHYECKOTO
rporecca.

locynapctBenHasi cucrteMa MNPOMBIIUICHHBIX HPUOOPOB M CPEACTB aBTOMAaTH3AIlUH.
OCHOBHBIE TEpMHHBI W OMNpeneaeHus MeTpojioruu. Mertoapl u3Mepenuii. Cpeacrsa
W3MEPUTEIIBHOM TEXHUKHM, HX CTAaTUYECKHEe M JUHAMu4eckue cBoictBa. [lorpemnoctu
m3meperuit. CriocoObl nepenaun uHGOpPMAIMU Ha paccrosiHue. OpraHu3aius JTUCTaHITMOHHOU
nuarHoctukn  XTII.  M3MmepeHue OCHOBHBIX TEXHOJOTMYECKMX IMapaMeTpoB: JaBJICHHS,
TEMIIEPaTypbl, pacxo/Ja U KOJIMYECTBA, YPOBHS KUIAKOCTU M CHIIyYUMX MATEpUaIOB, COCTaBa U
(U3UKO-XMMHUYECKUX CBOMCTB BEIECTB.

Mopyns 4. OCHOBBI MPOEKTHUPOBAHUSI ABTOMATUYECKUX CUCTEM YIPABICHUS XUMHUKO-
TEXHOJIOTUYECKUMH MTPOLIECCAMMU.

Oco6ennoctu  ympasiaeHuss XTII. PeryaupoBaHue OCHOBHBIX TEXHOJOTHYECKHX
MapaMeTpoB: pacxoja, JaBjieHus, Temneparypsl, ypoBHs, pH. Texuuueckue cpenctsa CAY.
OCHOBHBIE PA3HOBHIHOCTU YIPABJSIOIIUX YCTPOMCTB. THIBI, XapaKTEPUCTUKH U PACUET
WCIIOJIHUTENBHBIX MEXaHU3MOB U PETYIHPYIOMUX opraHoB. OpopmiieHne MPOEKTHOTO 3aJaHus
Ha aBTOMATHU3AllMI0 TEXHOJOTHYECKOro IMpoliecca. BpiOop Touek u3MepeHus, KOHTPOI,
VIOPABIISIEMBIX [ApPaMETPOB U YOPABJSIOWMX Bo3AedcTBUM. CrTaHIapTel U YCIOBHBIE
obOo3HavyeHus sl TexHosorudeckux cxem. OcHoBHble cBeneHusi 06 ACY TII B xumuueckoi
npomsinieHHOCTH. [Ipumepsr ACY TII B xumunueckoi mpoMbIIUIEHHOCTA. OCHOBHBIE BBIBOJIbI
1o kypcy. CoBpemennble TeHaeHMHU B pazputun CY XTII.

2. O0BbEM yueOHON IUCIUTUTHHBI
. B 3a4eTHBIX | B akageMm. yacax
Bunsl yaeGHOM paboTh
eIMHULaxX
OO1ast Tpy10€MKOCTb AUCIUITUHBI 5 180
1o yyeOHOMY IIaHy
KonrakrtHas pabdora (KP): 1,33 48
Jlexuuu (Jlek) 0,89 32
[Ipaktuueckue 3ausarus (113) 0 0
JlaGopatopusie 3ausTus (JI3) 0,44 16
CamocrosarensHas padorta (CP): 2,67 96
CaMOCTOATENBHOE N3YUYEHUE PA3JIENI0B TUCIUIUINHBI 2,67 96

57



OK3aMeH
Bu UTOroBOro KOHTPOJIS: 3a4eT / IK3aMeH 1 (36)
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHA 0,4
[TonroToBka K SK3aMeHy. 35,6
Buj uTOroBoro KOHTpoJIst: OK3aMeH

N B 3a4eTHBIX | B aCTPOHOM.
Bunpsl yaeOHOI paboThI
eIMHUIAX qacax

OOmiast TpyI0€MKOCTh AUCIUILTAHEI 5) 135
o y9eOHOMY TUTaHY
KonTraxrnas padora (KP): 1,33 36
Jlexmuu (JIek) 0,89 24
[Tpaktuyeckue 3austus (I13) 0 0
Jlabopatopusie 3ansatus (JI3) 0,44 12
CamocrositensHas pabora (CP): 2,67 72
CamMocTosATeT HOE U3YUeHNE Pa3IeIOB AUCITUTITMHBI 2,67 72

DK3amMeH
Bun uToroBoro KOHTpoJIs: 3a4eT / IK3aMeH 1 27)
KonTakTHas paboTa — MPOMEKYTOYHAST aTTECTAIHS 0,3
[ToaroroBka K 3K3aMeHY. 26,7
Bux uroroBoro KoHTpOIIS: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIMHbBI
«OCHOBBI 9JKOHOMMKHU M ylpaBJjeHus npoussoacrsom» (b1.B.01)
1.lenp  AMCUMIIMHBI - TOJydEeHHE CHCTEMbl 3HAaHUH 00 SKOHOMHYECKHUX

3aKOHOMEPHOCTSX  (YHKUHMOHUPOBAHUS  IMPOMBINIJIEHHOTO  IMPOM3BOJICTBA B  CHCTEME
HAI[MOHAJIBHOM HAKOHOMHUKH, (OPMUPOBAHHE SKOHOMHYECKOTO MBIIUICHHS M HCIOJIb30BaHUE
MOJIy4YE€HHBIX 3HAaHUHN B PAKTUUYECKOH IEATEIbHOCTH.

2.B pesynpraTe M3y4yeHHs IUMCUUIUIMHBI OOydarolluiics MO HmporpaMme OakaiaBpuaTa
JOJIKEH:
O6naaath ciaeyrIUMH KOMIIETEHIUIMU:
OO01eKyIbTYpHBIMHU:
CIIOCOOHOCTh ~ WCIOJB30BaTh  3HAHUS  OCHOB  JKOHOMUKM B Pa3lIMuyHBIX  cepax
xusHeaestenpHoctu (OK-3).
[IpodeccronanbHBIMU:
CIIOCOOHOCTh aHAIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAllUI0, TOJI0HpaTh 000pyAOBaHUE,
TOTOBUTD 3asABKH Ha MpHOOpeTeHrne 1 peMoHT obopymoBanus (ITK-9).
3nameo:
-OCHOBBI SKOHOMHKH B Pa3NIUYHbIX c(hepax KU3HEeAeATEeIbHOCTH;
-METOIbl Pa3pabOTKH OMEPATUBHBIX U TPOU3BOJICTBEHHBIX IJIAHOB;
-METOIbl U CIIOCOOBI OIUIATHI TPY/IA;
Ymemy:
-COCTaBIISITh OTYETHI 1O BHIMOTHEHUIO TEXHUUECKUX 3a/IaHUH;
-TOTOBUTH HWCXOJHBbIC JaHHbIE s BbIOOpa W OOOCHOBAaHMS HAyYHO-TEXHHYECKUX H
OpraHU3aI[MOHHBIX PELICHUI Ha OCHOBE YKOHOMHUYECKOTO aHAlIN3a;
-pa3pabaTbIBaTh OMEpaTHBHBIE TUTAHBI pa0OT MEPBUYHBIX MPOU3BOACTBEHHBIX MOIpa3AcIeHUN;
Braoemy:
-METOJaMH 1 HHCTPYMEHTAMHU MPOBEJICHUSI IKOHOMUYECKOTO aHaJIM3a 3aTpaT U pe3ylbTaToB
JeSITENLHOCTH MPOU3BOICTBEHHBIX TOIpa3/IeICHHUIA,
- THCTPYMEHTaMU TUTAHUPOBAHMSI U BBITIOJIHEHHUSI MEPOTIPUSITHH 110 MPOU3BOJICTBY MPOAYKIIUH.

3 Kpartkoe conepxaHue JUCIUTUIUHBI
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Monynsb 1. BBegenue. OCHOBBI pbIHOYHON SKOHOMUKH
DKOHOMHYECKHE TMOTpeOHOocTH, Omara u  pecypchl. OOIIECTBEHHOE MPOW3BOJCTBO H
HSKOHOMHYECKUE OTHOIICHHUS. [Ipon3BOACTBEHHBIE BO3MOXKHOCTH OOIIECTBA M SKOHOMHUYECKUI
BbIOOp. KpuBas mpoM3BOJACTBEHHBIX BO3MOXKHOCTEW. 3aKOH yOBIBAIOIIECH TpenenbHON
noJsie3HoCcTUM. TpanuiuonHas sKoHOMHYEcKast cucreMa. CoOCTBEHHOCTH: (OPMBI M IMYTH HX
npeoOpa3oBaHus. PpIHOUHBIH MexaHW3M cmpoca W npemioxkeHus. CoBepuieHHas U
HecoBeplUIeHHast KOHKypeHUUU. CylIHOCTh U YCIOBHSI BOSHUKHOBEHMSI PbIHKA. BUbI PHIHKOB U
ux crpykrypa. @yHkuuu peiHKa. ToBap u ero cpoiictBa. Cnpoc M MpenoKeHHE Ha pPbIHKE.
[lonsitue «@nactuyHocTh». CoOBepIIEHHAass M HECOBEpIIEHHas KOHKypeHIHH. MoHomnomus.
Onurononus. IloHsATHE HAIMOHAIBHOM HKOHOMHUKH, OCHOBHBIE MaKpO3KOHOMHYECKHE
nokazatenu. IloTtpebmenus u cOepexxkenus. [IpomsBomcTBo, OOMEH U pacmpeneicHue.
[ToTpebnenue, coepexeHre, UHBECTUIIMM TOBAapoB U yciayr. @uHaHCOBas cucTtemMa U (pMHaHCOBas
nonuTuka odmecrtsa. Hanoru u Hanorosas cucrema.

Monynb 2. DKOHOMHUYECKHE OCHOBBI YIIPaBJICHUS IPOU3BOICTBOM
[Ipeanpusitie kak CyOBEKT PHIHOYHOTO XO3SIMCTBA. DKOHOMUYECKHUE 3aKOHBI U OCOOCHHOCTU UX
MpOSIBIIEHUST Ha MpeanpusTuv. Ponp  creumanucra XUMHYECKOW — MPOMBIIIJIEHHOCTH.
[Ipenmpusitue B cucreMe pbIHOYHOW HKOHOMUKHU. [Ipenmpusitue — kak cyOBEKT M OOBEKT
MpeNNPUHUMATENbCKON  eATeIbHOCTH.  3aKoHOJaTeNbHas 0a3a  MpeAnpUHUMATENIbCKOU
nesTenbHOCTH. HopMaTuBHO-TIPABOBBIE aKThl, pErylaMEHTUPYIOIINE AeATeIbHOCTD MPEANPUATHUS.
OpranuzalioOHHO-TIPaBOBbIEe (OPMBI MPEANPUHUMATENHCKON JESATEIbHOCTY U KPUTEPUHM HX
BbIOOpa. POopMbI COOCTBEHHOCTH. BHENIHAS U BHYTPEHHAS cpeia MpeanpusaTis. MarepuanbHo-
TexHuuyeckas 0Oaza mpousBoicTBa. ChIpbeBas U TOIUIMBHO-3HEpreTuyeckass 0aza XUMHYECKUX
pon3BOACTB. [Ipon3BOACTBEHHAsT MporpaMma M IMPOU3BOACTBEHHAs MOIIHOCTb MPEANPUATHS.
KadectBO M KOHKYpPEHTOCIOCOOHOCTH MPOAYKIIMH. JKOHOMHUYECKOE OOOCHOBaHHWE BBIOOpA
Celppsi U TomumBa. PecypcocOepexenue. ANbTEpHATUBHBIE HCTOYHUK CBHIPbS M DHEPrUU.
MarepuanbHO-TeXHUYECKUE pecypchl mpeanpusatus. OCHOBHbIE NPOU3BOJICTBEHHbIE (DOH/IBI
XMUMHYECKUX TMPEANPUATHI: MOHATHE, Kiaccuukanus U cTpykrypa. [loHstue u cTpykrypa, u
OLIEHKA OCHOBHBIX cpeAcTB. lloka3zarenu HCHONB30BaHUS OCHOBHBIX IPOWU3BOACTBEHHBIX
¢donmoB. M3noc u amoprtuzanusi, U OIleHKAa 3(PPEKTUBHOCTH HCHOJIB30BAHUS OCHOBHBIX
MIPOU3BOJICTBEHHBIX (PoHIOB. Bocmpou3BoacTBO OCHOBHBIX cpeAcTB. OOOpOTHBIE CpelCcTBa
MPEANpPUATHS: TIOHATUE, COCTaB U CTPyKTypa. Mcrounnku dopmupoBanus 00OPOTHBIX CPENICTB.
O6opaurBaeMOCTh OOOPOTHBIX CpeAcTB. MaTepuanbHble 3amackl Ha NpeanpuUiaTuu. TpynoBbie
pecypcel  mpeanpustua. [lepconan mnpeanpusTus U €ro  CTpykrypa. O(PQPEeKTHBHOCTD
WCII0JIb30BaHUs MIepcoHaNa U pabodyero BpeMeHu. [Ipon3BoAUTENBHOCTS TPYyIa U OIUIaTa TPYAA.
Opranuzanusa 3apa00OTHON ATkl Ha Hpeanpustuu. [Ipou3BoAMTENHHOCTH TpyHa: MOHSTHE,
MOKa3zaTean W MeToAbl u3MepeHus. MHnuBuayanbHas U OOIIECTBEHHAs MPOU3BOAMTEIHLHOCTH
Tpyaa. PesepBbl M (hakTOpbl MOBBIMIEHUS MPOU3BOJUTEIBHOCTH Tpyna. PopMmbl, CHUCTEMBI U
pasMep OIIaThl TpyJa Ha NPEANPUATHH.

Mogyns 3. TeXHUKO-73KOHOMUYECKUN aHATIN3 UHKEHEPHBIX PEIICHU I
Jloxozpl M pacxolpl Ha NPOM3BOJACTBO, U pEeAM3alMI0 MPOAYKUHMH npeanpusarusd. M3nepxku
MIPOU3BO/ICTBA MPOJYKIHUU (CEOECTOMMOCTh), MPUOBLIb, PEHTA0ETBbHOCTh M IIEHOOOpa30BaHHUE.
[TonsTue 3aTpaThl Ha MPOW3BOJCTBO M pealu3alfio MpoayKuuu (cebecTtommocTh). Buapl u
3HayeHue kiaccudukanuu 3arpar. CTpykTypa 3aTpaT Ha TNPOM3BOJACTBO M Ppeasn3allUio
OPOAYKIMH. TEeXHUKO-IKOHOMHUYECKUI aHaJIn3 MHXKEHEpHBIX petieHuid. OcoOEHHOCTH pacyera
3aTpaT Ha NPOM3BOJACTBO M peaIM3alMI0 MNPOAYKIMH B KOMIUIEKCHBIX HPOM3BOJACTBAX.
OcHOBHBIE IyTHM CHMJKEHHS 3aTpaT Ha IPOU3BOJCTBO MPOAYKUMHU. JlOXOIBl NpEeANpUsATHS.
[TonsiTne mpuOBLM U JOX0a NPEANPUATHS, METOABI UX pacueTa. PeHTabenbHOCTh, €€ BUIbI 1
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MeTonbsl pacueta. IlyTM mOBBIIEHHS TNPUOBUIM W PEHTAOCIBHOCTH HA TMPEANPHITUAX.

LlenooGOpa3oBanue U IIEHOBast MOJUTHUKA. LleHa Ha MPOAYKIMIO U IPUHIIHUIIBI IEHOOOPa30BaHUsL.

Buner nen. Ctpykrypa LieHbl, cucTeMa 1ieH. B3auMocBs3u 1ieH 1 usaepxek. LlenoBas nonmruka.

PazpaboTka neHoBoii crpateruu. @UHAHCOBO-KPEAUTHBIE OTHOIICHUS MPEANPHUATANR M CHUCTEMa

HasorooOnoxkenus. llonsitre, cocraB M CTpyKTypa (uHaHCOB mpeanpusTus. [IpuHIMIEL

Hajoroo0ao0xenus. Hamorn u IJIaTCXKM, YCTAHOBJICHHBIC 3aKOHOAATCIBCTBOM: BHU]/bI, CTAaBKH,

00BEKTHI HAJIOTOOOJIOKCHHSI U CPOKH YILIAThl HAJIOTA B OIOJDKET.

4 O6beM yueOHOM TUCITUTITHHBI

Bunpr yue6HOM paboTh 3BaquHLIX B ARAIEM.
qacax
SIMHUTIAX
OO611ast TpyA0E€MKOCTh AUCHHUILIINHBI TI0 YYEOHOMY IJIaHYy 4 144
KonTraxrnas padora (KP): 1 36
Jlexmuu (JIek) 0,5 18
[Tpaktuueckue 3austus (I13) 0,5 18
CamocrosrensHas padora (CP): 3 108
Bun KoHTpOIIS: DK3aMeH 1 36
KonTakTHas paboTa — mpoMeKyTOUYHasl aTTeCTaIHs 0,4
[TonroToBKa K SK3aMeHY. 35,6
Bux uroroBoro KoHTpOIS: DK3aMeH
B
Bunbr yue6HOM paboTh 3a4ETHBIX B ACTPOHOM.
gacax
eIMHULIAX
OO6mast TpyI0€MKOCTh TUCIUIUIMHBI TI0 Y4eOHOMY TUTaHY 4 108
KonrtakTtnas padora (KP): 1 27
Jlexuunu (Jlek) 0,5 13,5
[Ipaktuueckue 3ausatus (113) 0,5 13,5
CamocrosrtensHas pabora (CP): 3 81
By koHTpOIS: DK3aMeH 1 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,3
[ToaroroBka K 5K3aMeHy. 26,7
Bun uToroBoro KOHTpOJIS: DKk3amMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI

«IIpaBoBenenue» (b1.B.02)

1. llenu IUCHUIIINHEL:
—  OBJIQJICHUE OCHOBAMM MPABOBBIX 3HAHUM;

— ¢opMupoBaHUE TPABOBOM KYIbTYPhl aKTUBHOTO, 3aKOHOTIOCIYIIIHOTO T'PayKIaHUHA.
2. B pe3ynbrate n3yueHus: AUCHUIIINHBI OaKalaBp JOJHKEH:

Ob6nanate cienyromumu o0mekynbTypHbiMu (OK) koMmeTeHusamu:
-CIIOCOOHOCTBIO HCIIONB30BaTh OCHOBBI MPABOBBIX 3HAHMNA B Pa3NUYHBIX cdepax

nesitensaocT (OK-4);

-TOTOBHOCTBIO H3Yy4YaTb HAYYHO-TCXHHUYCCKYIO I/IH(bOpMaL[I/IIO,

3apyOeKHBIN OMBIT IO TemaTuke uccienopanus (I1K-20).
3namy:

OTEYECTBEHHBIN WU

-OCHOBBEI pOCCHfICKOﬁ HpaBOBOﬁ CHUCTCMBI U pOCCHﬁCKOFO 3aKOHOJAaTCJIbCTBA, OCHOBBEI
opranu3anyu H" (I)YHKI_II/IOHI/IpOBaHI/IH Cy,Z[C6HLIX U HWHBIX NPaBONIPUMCHUTCIILHBIX U

IIPAaBOOXPAHUTEIIbHBIX OPraHOB;

-TpaBOBbIE W  HPABCTBEHHO-ITUYECKWE HOPMBI B cdepe mpodecCHOHATHHON
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JICSITCILHOCTH;

-TIPaBOBLIC HOPMBI, PETYJIMPYIOIINE OTHOIICHUE YeTIOBEKa K YEIIOBEKY, OOIIECTRY,
OKpYKarollen cpele;

-TipaBa U 00S3aHHOCTH TPAKIAHIHA;

-OCHOBBI TPYZOBOI'0 3aKOHO/1aTENIbCTBA;

-OCHOBAMH XO3SIIICTBEHHOTO IIPaBa.

-IIPABOBBIE ACTIEKTHI MPOPECCUOHATHHON IEATETLHOCTH.

Ymemy:

-MCIO0JIb30BaTh ATHYECKUE M MPABOBBIC HOPMBI, PETYIUPYIOIIUE OTHOIIEHUE YEJIOBEKA K
4eJl0BEKy, OOIIECTBY, OKpPYXKAIOIIEH cpeie, MCIOJIb30BaTh IMpaBa M CBOOOJBI YEIOBEKA U
TrpakJIaHWHA MPU Pa3pabOTKE COIUATBHBIX TPOCKTOB;

-UCIOJIB30BaTh U COCTAaBJSITh HOPMATHBHBIE U TMPABOBBIC JOKYMEHTBI, OTHOCSIIMECS K
npoheCCHOHANBHOM JESITEIbHOCTH, MPEANPUHUMATh HEOOXOIUMBIE MEpPhl K BOCCTAaHOBJICHHIO
HapyIIEHHBIX MPaB;

-peanu30BBIBaTh MpaBa M CBOOOJBI YEJOBEKA M TPaJAaHWMHA B PA3THYHBIX cdepax
KU3ZHEICSITCIILHOCTH;

-J1aBaTh HPABCTBEHHYIO OIIEHKY KOPPYIIIMOHHBIM MPOSBICHUSIM.

Braoemy:

-TIOJIyYYCHHBIMH TIPABOBBIMU 3HAaHUSIMH B TNPOGECcCHOHATBPHOM W WHBIX cdepax
NeSITeIbHOCTH.

3. Kpatkoe conepkanue TUCIUTUTHHBI:

[lTonsatue u mpusHaku rocymapctBa. @opmbl rocymapctBa. DYHKIIMU TOCYAApCTBA.
[Tonsatue u npusHaku npaBa. OCHOBHBIE MTPABOBBIE CUCTEMBI COBpEeMEHHOCTH. [loHsATHE M BUIBI
UCTOYHUKOB MpaBa. OmnpeneneHre 3akoHa U IMOJ3aKOHHBIX akToB. JlelicTBHE HOPMAaTHBHBIX
MPaBOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [IoHsATHE MPAaBOBBIX HOPM, UX CTPYKTYpa.
Cucrema mpaBa. YactHoe W myOnm4HOE MpaBo. MarepuanibHOE M MPOIECCYATbHOE MPaBo.
[IpaBooTHOIIEHHE: OOBEKT, CYOBEKT U COACpKAHUE PaBOOTHOIIEHUH. FOpuandeckue GhakTol.

Koncrurynusa — ocHoBHo# 3akoH Poccuiickoin @eneparuu. deaepatuBHOE yCTPOUCTBO
P®. Cucrema rocyaapCTBEHHBIX OpraHOB W MpHUHLMIT pazneneHusi Biacted B PD. [lonsitue
rpaxzaanctea. llpusHanue, coOuroleHue, 3allyMTa PaBHBIX MpPaB KEHIIUH M MYKXYUH Kak
OCHOBHasi 00s3aHHOCTh FOCY/IapCTBA.

[Tonatue u mpeaMeT aaMUHHCTpAaTUBHOTO TpaBa. OOmas xapakrepuctuka Kongexkca PO
00 aJMUHHUCTPATUBHBIX MPABOHAPYIICHUSAX. AJMUHUCTPATUBHBIC NMPABOHAPYLICHUS: OHITHE U
MpU3HAKUA. AJJMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATHE U MpUHUUIEL [loHsATHE, TpU3HAKU U
BU/Ibl AIMUHUCTPATUBHBIX HAKa3aHUM.

[lonsiTve W mpeaMeT YroJIOBHOTO TMpaBa. YTOJOBHAs OTBETCTBEHHOCTh: MOHSTHE,
OCHOBaHWE BO3HUKHOBeHUs. [loHsTue mpecTymiueHus: mpu3Hakd, CcTpykTypa. Cocras
npecrymienus. Coydactue B mpecTyrieHHH. OOCTOSATENbCTBA, UCKIIOYAIONINE MPECTYMHOCTD
nesiausi. [loHsTHe, LeTM W BB HaKa3aHWWA. YTOJOBHAsE OTBETCTBEHHOCTh 3a COBEpILEHUE
MpEeCTyIUIEHUH. YCJIOBHOE OCYXKJIEHUE, OCBOOOXKIECHHE OT YroJIOBHOM OTBETCTBEHHOCTH.
[IpenmMeT U OOBEKT KPUMHUHAIMCTUKUA. MeToapl M 3aJaud KpUMHHATUCTHKU. [loHsTue
KpUMUHATHCTUYECKOW  uaeHTHPUKAUU. OObeKTbI W BUIOBl  KPUMHHAIMCTHYECKOU
unentudukanuu. Kpumunanucruueckas Texuuka. KpumuHanuctudeckas TaKTHKA.

DKOJIOTUYECKOE MPaBO: MOHATUE, MPEAMET METOJ U MCTOYHMKHU 3KOJIOTMYECKOrO IpaBa
P®. llonsAtue, BUIBI U CTPYKTypa SKOJIOTMUECKUX MPAaBOHAPYUIEHUN, OTBETCTBEHHOCTh 3a UX
COBEPLICHHUE.

[Tonstne undopmanuu. OTBETCTBEHHOCTh 32 HapyIIEHHE 3aKOHOJATENbCTBA O 3aIUTE
unpopmanuu. [ocymapcTBeHHass TaliHa: TIOHSATHE, 3alllMTa, MPABOBOE PETYIHPOBAHUE
rOCy/IapCTBEHHOU, CIy)keOHOW u wHOW wuHpopmanuu. KoHbuaeHnmanbHas WHOOpMAIUS:
MOHSATHE, BUJIBI U 3aIIUTA. 3alllUTa MEPCOHATbHBIX JaHHBIX IPaXAaHUHA.

[londatue, mnpeaMer U METOJA TpakJaHCKoro mpaBa. [loHsATHE TpakIAaHCKOTO
MpaBoOTHOIIEHUs, ero  crenupuka. CTpykTypa  TpaXTaHCKOTO  MPaBOOTHOIIEHUSI.
[TpaBomeecniocoOHOCTh CYOBEKTOB TPaXAAHCKOTO MPABOOTHOIICHMS. ['pakiaHe Kak CyOBEKThI
rpaKgaHcKoro mpaBa. Gu3ndecKue U IOPUINISCKUE JIUIA: OHATHE, MPU3HAKH, KIACCUDUKAIIUS.

KOpuanueckue dakrel. [IpaBo coocTBeHHOCTH. [loHsATHE aBTOpCKOTO MpaBa. [loHsaTue
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nateHtHoro mpasa. Ilonstue wuuTemekryanpHOU coOctBeHHOCTH (MIC) M MCKIIIOYUTEIHHOTO
npaBa. Kimaccupukanus MC. Cucrema mpaBoBOW OXpaHbl MHTEIUICKTYaJIbHON COOCTBEHHOCTH,
ABTOPCKHUX U ATCHTHBIX IIPAB.

[TonsTHE XO3SIMICTBEHHOrO (IPEANpPUHUMATENBCKOr0) mpaBa. [IpenMer Xo3sHCTBEHHOIO
(IpeanpruHUMATENbCKOTO) IpaBa, MPU3HAKH, METOAbI IIPAaBOBOro peryiaupoBaHus. Ilonsrue
XO35MCTBEHHOW U NPEANPUHUMATEIIBCKOMN 1E€ATEIBHOCTH.

[IpaBoBO€ perynupoBaHHE CEMEWHBIX OTHOLIEHMH. 3aK/IIOUEHUE W IpeKpalieHue Opaxa.
[IpaBa u o0s13aHHOCTH poauTeNel u nerei. AnumeHnTsl. DOpMbI BOCIUTAHUS ACTEH, OCTaBIIUXCS
0e3 MoTeYeHNs: POAUTENICH.

[Ipeamer u meTox TpynoBOro npasa. Tpy1oBoH JOrOBOP: MOHATHE, CTOPOHBI, COACPIKAHNUE.
Pabouee Bpems. Bpems otapixa. TpynoBeie criopsl. Juciuminaa Tpyaa.

[lonatne m wucrokm koppynuuu. Hopmarmeaoe omnpenenenue koppynuuu. [IpuyumHel
pacnpocTtpaneHus: koppynuuu. Hakasyemble n HeHakasyeMble (opmbl Koppyniuu. CKpbIThbiE
(matenTtHbIe) GopMbl Koppynuuu. Dopmbl Koppynuuu-npecTyrieHus. dopmbl Koppynuuu-
npoctynka. PopMbl nonuTuyecko koppynuuu. HopmaTuBHBIE NIpaBOBblE aKThl B cdepe
npotuBoAelcTBus  Koppynuuu. PegepanbHblii  3akoH oT 25.12.2008 Ne 273-®3 «O
MIPOTUBOACUCTBUU KOPPYIILII.

4. O6beM y4eOHOW TUCIIUTUTHHBI

Bunbr yue6HOM paboThI B 3auetnbIX | B akanmewm.
eMHUIIAX gacax
OO0mast TpyT0eMKOCTh JUCIUTIINHBI TI0 Y4eOHOMY TUIaHy 3,0 108
AyIUTOPHBIC 3aHATHS: 0,9 32
Jlexruu (JT) 0,45 16
[Tpaktuueckue 3ausatus (I113) 0,45 16
CamocrostensHas pabora (CP): 2,1 75,8
KonTtakTHas camocTosiTennbHas pabota 0,2
CaMocTOsATEeT HOE U3YUEHUE PA3ICIOB AUCITUTIIMHBI 75,8
By koHTpONs: 3a4ueT / 3K3aMeH 3a4eT
Bubr yue6HOM paboThI B 3auernbix | B actpon.
eIMHHUIIAX yacax
OO61ast TpPyA0E€MKOCTh AUCHUIUINHBI 10 Y4EOHOMY IIaHy 3,0 81
AyIUTOpHBIC 3aHATHSA: 0,9 24
Jlexuuu (JI) 0,45 12
[Ipaktuueckue 3ansatus (113) 0,45 12
CamocrosarenbHas pabora (CP): 2,1 56,85
KoHTtakTHas caMocTosTebHAsI paboTa 0,15
CaMocToATenbHOE U3YUEHUE Pa3/ieioB AUCIUTUIUHBI 56,85
By koHTpOIS: 3a4eT / 3K3aMeH 3a4yer

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIITHHBI
«Ixkoaorun» (b1.B.03.)

1 lenp gucuMmiauHbl «IKOJOTUS» — CHOPMHUPOBATH y CTYAEHTOB MpEACTABICHUE O
COBPEMEHHBIX SKOJOTHYECKHX MpobiemMax, 0 (U3NKO-XUMHUECKUX MPOIeccax, MPOTEKAOIINX B
Pa3IMYHBIX KOMIIOHEHTaX OKPYKAIOIIEH Cpellbl U O CTENEHU aHTPOIIOr€HHOTO BO3JECUCTBUS Ha
3TH TPOIECCHI; BEIPA0OTATh Y CTY/IEHTOB HaBBIKK CUCTEMHOTO MOX0/1a K U3YYCHHUIO U PEIICHHUIO
OKOJIOTHYECKUX  TpoOJieM, BO3HUKIIUX B  pe3ylbTaTe MPOMBIILIEHHO-X03IHCTBEHHON
NESATENBHOCTH YEJIOBEKa, PA3BUTh MBIILICHHUE, MO3BOJISIIOIIEE TPABUIILHO OIIEHUBATH JIOKAJIbHbBIE
Y OT/AAJICHHBIE TIOCIEACTBUS MPUHUMAEMBIX PEUICHUN ISl OKPY)KAIOIIEH Cpe/ibl U YeIOBEKa.

2 B pesynbrare M3yueHUs AMCHUILTUHBI OOydYaIOIIUICSA MO MporpaMMme OakanaBpuaTa
JIOJIXKCH:

OO6naaath clAeIyIOIIMMH KOMIIETEHIIUSAMU:
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-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUA O COBPEMEHHOW (DU3MUECKON KapTUHE MUpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA JJIsI TOHUMAHUS
OKpy»Karolero Mupa u sisiieHuid mpupoasl (OI1K-2);

-TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUS O CTPOCHUU BEIIECTBA, IPUPOJEC XUMUYECKOM CBSI3U
B PAa3JIMYHBIX KJIaccaX XWMHUYECKUX COCIUHEHHMU I TOHUMAaHUS CBOWCTB MAaTepHUalIoOB M
MEXaHH3Ma XUMHUYECKHX IIPOIIECCOB, MPOTEKAIMUX B okpyxaroiem mupe (OIIK-3);

- CrnocoOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHHs Ipu pa3padoTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TociecTBuil ux npumenenus (11K-4).
3Hamy:

-OCHOBHBIE 3aKOHBI 00IIEH SKOJIOTHH;

-3aKOHOMEPHOCTH CTPOEHUS U PYHKIIMOHUPOBAHUU OHOCHEPHI;

-COBpPEMEHHBIE DKOJIOTHUECKHE MTPOOIEMBI;

-OCHOBBI PAIIHOHAIFHOTO TPUPOIOTIONH30BAHUS;

-OCHOBHBI€ TTPUHITUIIBI 3AIIUTHI TIPUPOTHON CPEJbl OT AHTPOIIOTCHHBIX BO3/ICHCTBHIA;

-CTPOCHHE OCHOBHBIX Teocep 3emiii U OCHOBHBIE (PUIUKO-XUMHUUECKHE TPOIECCHI,
MPOTEKAIOIINE B HUX;

-OCHOBHBIE TIOHATHUS M MIPHHIIUTIB KOHIETIIIHA YCTOWYHBOTO Pa3BHUTHS;

-OCHOBHBIE CBEJICHHUS O TJI00AbHOW TpoOIeMaTHKe, MPUPOTHBIX pecypcax, MIaHeTapHBIX
TpaHUIAX, AHTPOIIOTEHHOM BO3JEHCTBHM Ha OKPYXAIOIIYIO CPeIy, YIPaBICHHH KadeCTBOM
OKpYKarolenl Cpeibl;

-TIPUHIIATIBI 3€JICHON XUMHUH;
ymemy:

-IIPUMEHSITh NOJY4YE€HHBIE 3HAHUS [Vl OLIEHKU COCTOSIHUS OKPYXKAIOLIEH cpeibl n
palMOHAIBHOIO UCIOJIb30BaHUS IPUPOIHBIX PECYPCOB;

-HCII0JIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl JAHHBIX JUISl pEILICHUS
KOHKPETHBIX 9KOJIOTHYECKUX ITPOOIIEM;
enademn.

-MIOHATUMHBIM anmnapaToM B 001acTu 0011el 3K0JI0I MU, PallMOHAIEHOTO UCTIOIb30BaHUS
IPUPOJHBIX PECYPCOB U 3AILUTHI OKPYXKAIOIEH Cpe/ibl.

3. Kpatkoe conepxaHue AUCHUILTMHbI
BBenenue, OCHOBHbIE MOHSTUS JUCLUIUIMHBL
MecTto AMCUMIUIMHBI B CHUCTEME OOLIEro M XMMHMYECKOro 00pa3oBaHUsA. DKOJIOTHYECKOe
oOpa3oBaHue U 00pa3oBaHUE sl YCTOHYMBOIO pa3BuTHs. OOIIECTBO M OKpyXarollas cpeia.
[ToHsiTHE YCTOMYMBOTO pa3BUTHSL.

Moaynes 1. OOmue Bompocsl skonoruu. buocdhepa. buoskonorus. buocdepa u
YCTOMYUBOCTb.

11 OcHoBHble 3aKOHBI 3K0JOruu. buoskonorus. Ilonstue o6 skocucTeMax. YCTOHYHMBOCTH
skocucteM buocdepa, ee 3BoIIONMS M YCTOHYHMBOCTb. DKOCUCTEMbI 3€MJIM U YCTOMUYMBOCTB.
OcHoBHbIe cBeseHUs O IutaHeTe 3emis. OCHOBHBIE MOHSATHS HKOJOTMU. 3aKOHBI U MPUHIIMIIBI
skoJioruu. IloToku 3Heprum u BemiecTsa B 3kocucreMax. OCHOBHbIE OMOTEOXUMHUYECKUE ITUKIIbI
(kpyroBopoTsI BemecTB). LMKIMYHOCTE TIpoIieccoB B Onocdepe u yecTONIMBOCTb.

12 Hapoponacenenue. YenoBeuecTBO Kak 4acTh Ouocgepsl. Jlemorpadpuueckue npooiemMsl
JIuHaMuKa 4eI0BeYeCKOM MOMyIALUH, POXKAAEMOCTh, CMEPTHOCTh, BO3pAcTHAs CTPYKTYpa.
[IpoGnemMbl  COBpEMEHHOro JTama poOCTa YHCICHHOCTH HaceleHusd. [eorpaguueckoe
pacripesiesieHue HaceleHus. PerynupoBanue HapoJOHACeIeHHs.

Monyns 2. Ctpoenue u coctaB reochep 3emiu. OCHOBHbIE (PU3NKO-XUMUYECKUE
MIPOIIECChl, MPOTEKAoIIe B reocdepax
2.1 Atmocdepa 3emnu
Ctpoenue atMocdepsl, posib (GOTOXUMHUUECKUX PEaKIUi B (POPMUPOBAHUHU COCTaBa aTMOCHEPHI.
[TapuukoBeiii  3¢dext. IlapHukoBbie Ta3sl B armocepe. Kinummarndeckue mocneacTBHs
aHTPOTIOT€HHOM JIeATEIbHOCTH.

Pacnpenenenue koHUEHTpaMu 030Ha B atmMochepe. O30HOBEIH cioif. [IpupoaHbIii UK 030HA.

CoBpeMeHHOE COCTOsIHHE 030HOBOTO ciosi. IlocieacTBust pa3pymeHus: 030HOBOTO CJIOs 3eMiln

IS yenoBeka u ouocgepsl B 1iesioM. CtpaTocdepHblil 030H U TPOTIOCHEPHBINA 030H: CXOJCTBO U
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paznuuus. MeXIyHapoJHOE COTPYAHUYECTBO B OO0NACTH OrpaHHYEHUE TPOU3BOJCTBA U
MCTIOJIb30BAHUS 030HOPA3PYyLIAOIINX BenlecTB. MOHPEaIbCKUH MPOTOKOJL.
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KucnoTHbie T0KIM U MPOIIECCHI OKUCICHUS MpuMecei B Tporocdepe. POTOXUMHUUYECKUIN CMOT.
2.2. Tunpocdepa 3emnn
Bunst Box Ha 3emue. IlpecHsie Bonbl. I'maponoruueckuil mukii. ['mo6anabHbIE 3KOIOTHYECKHE
npobnemsl ruapochepsl. [TaBHBIE KaTHOHBI M aHHOHBI HMPUPOAHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecCHE B IpUpOAHbIX Boaax. lllenoynocts npupoausix Boja. OCHOBHBIE IPUYMHBI, ITAllbl U
MOCJIEJICTBUSL  3aKUCIIEHUS  NPUPOJHBIX  BOJOEMOB.  OKHMCIUTEIBbHO-BOCCTAHOBUTEIIbHBIE
Iporecchl B TMPHUPOAHBIX Bojgoemax. CrpaTudukanus TPUPOAHBIX BogoeMoB. IIpormecch
spTpodukanuu BogoeMoB. [IpHunHbI U TOCIEACTBUSI.
2.3. JIutocdepa 3emin
3emuas kopa. [louBa. Crpoenue nmouseHHoro cios. CoctaB mouB. OpraHudecKkue BEIIECTBA B
nouBe. Poib JKMBBIX OpraHu3MoB B ()OPMHUPOBAHWU TOYBEHHOTO CJIOS. TsDKETble METaulbl B
noyse. Jlerpamanus nous. BoHas u BeTpoBas 3p0o3us MOYB.

Monyne 3. AHTPONOreHHOE BO3JICHCTBHE HAa OKPYXAIOUIYIO Cpeldy U palOHaJIbHOE
MIPUPO/IOTIOJIE30BAHNE
3.1. [Ipupoausie pecypenl. [lonsiTre 06 0TX0AaX MPOU3BOACTBA U IOTpeOIeHUS. MaloOTXOIHbIE
1 0€30TXOIHBIE TIPOU3BOJICTBA.
3.2 TloHsATHE O TUTaHETApHBIX TI'PaHHUIAX. AHTPOTIOr€HHBIE BO3MYIICHUS OHOTCOXHMHYECKUX
LUKIIOB a30Ta U pocopa. OCHOBHBIE TPUHIIUIIBI 3€JIEHON XUMHHU.

Monynb 4. YcToiiunBO€ pa3BuTHe
[Tonsatue 06 ycroitumBoMm pasBuTHH. VcTOpus cTraHOBIeHUS MOHATHA. BKiIaa oTeUeCTBEHHBIX
yuenbix. Llemn ycroitumBoro passutuss OOH. MexayHapogHoe COTPYTHHUYECTBO B 00JacTH
YCTOWYMBOTO pa3BUTUA. [IpombllUIeHHAss SKOJIOTHS M 3€JieHas XUMHUS KaKk HHCTPYMEHT
ofecrieueHrs yCTOMYMBOTO pa3BUTHS. DKOJIOTHUECKasi STHKA.

4. O6beM TUCIUIUIMHBI U BUJIBI Y4eOHOW pabOThI

o B 3auernrix | B akanmem.

Bunx yaeOHol paboTh

eIMHUIIAX qacax
OO0mas TpyI0eMKOCTh JUCIUTIINHBI TI0 Y4COHOMY IUIaHy 3,0 108
KonrtakTtnas padora (KP): 0,9 32
Jlexuunu (Jlek) 0,45 16
[Ipaktuueckue 3ausarus (113) 0,45 16
CamocrosrtensHas pabora (CP): 2,1 75,8
Pedepar / camocTosiTenpbHas mpakTUYecKas padora 1 36
CaMocCTOsATEIbHOE U3YUYECHUE TUCITUTIITUHBI 1,1 39,8
KonTtakTHas caMocTosTenbHas paboTa 0,2
Bun koHTpOIIS: 3auer - -
Br yac6HOM paGoTs! B 3auerHbix | B acrp.

CIUHUIIAX Jacax
OO0w1ast TpyA0€MKOCTb AUCHUIUIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonrakTtnas padora (KP): 0,9 24,3
Jlexuunu (Jlek) 0,45 12,15
[TpakTaeckue 3anstus (I13) 0,45 12,15
CamocrosarenbHas pabora (CP): 2,1 56,85
Pedepar / camocrosiTenpHas npakTudyeckas pabora 1 27
CaMOCTOATENBbHOE U3YUEHUE TUCIUTIIIUHBI 1,1 29,85
KoHTakTHas camocTosiTesbHas paboTta 0,15
Bun xoHTposs: 3a4er - -

AHHOTauA padoveil NPOrpaMmMbl JUCHUIIIHHBI
«HauepratenbHas reomerpus» (b1.B.04)

OO0beM TUCHMITIIMHBI U BUJBI YUeOHON pabOTHI.
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Bun yue6Ho# paboThI B B acrpoHom.
3ad.e]I. gacax
OO01mast TpyI0eMKOCTh TUCIUTUTHHBI 4 108
KonTakTHBIE Yachl 1,33 36
Jlexun 0,44 12
[IpakTudeckue 3aHATHS 0,67 18
JIaboparopHbie pabOTHI 0,22 6
CamocrositenpHas pabora: 2,7 71,85
PacuerHo-rpaduueckue padboThI 1,89 51
IToaroroska K KOHTPOJIBHBIM 0,25 6,75
pabotam
Jlpyrue  BUABI  CaMOCTOSITEITLHOM 0,30 8,10
paboTsl
IToaroroBka ¥ cmada 3adera 0,22 6
KonTaktHas CaMOCTOATEIbHAS 0,15
pabota
Bug uToroBoro KOHTpOJIs 3adeT ¢ OIeHKOHU
Bup yae6HOI paboThI B B akagem.
3a4.eql.
yacax
OO6mrast TpPyA0€MKOCTh TUCITUTLTHHBI 4 144
KouTtakTHbIE Yachl 1,33 48
Jlexkmun 0,44 16
[IpakTuueckue 3aHATHS 0,67 24
JlaGopaTopHbie pabOTHI 0,22 8
CamocrosTenbHas pabora: 2,7 95,8
Pacuetno-rpaduueckne paboTs 1,89 68
IToaroroska K KOHTPOJIBHBIM 0,25 9
pabotam
Jlpyrue  BUIBI  CaMOCTOSITEIIBHON 0,30 10,8
paboThI
IToaroroBka u cgaya 3auera 0,22 8
Kourakraas caMocCTosATEIbHAS 0,2
pabota
Byt uTOroBOro KOHTPOJIs 3ayer ¢ OLeHKOMI

1. llenu IUCIUTIINHBI
— HAy4UTh CTYACHTOB COCc00aM O0TOOpakeHUs MPOCTPAHCTBEHHBIX (JOPM Ha MIOCKOCTH,
BBITIOJTHEHUIO M YTEHUIO YEpTEXEeW, W MpaBuUiiaM, U YCIOBHOCTSAM, MPUMEHSEMBIM IPU 3TOM

(cranmapram ECKJ).
3amada U3y4eHHsl HaUYepTaTeIbHON T€OMETPUN CBOJIUTCS K Pa3BUTHIO
MIPOCTPAHCTBEHHOTO MIpe/ICTaBJICHHSI, KOHCTPYKTHBHO-T€OMETPUIECKOTO MBIIIUICHHS,

CIOCOOHOCTEH K aHANIN3Y U CUHTE3Y NMPOCTPAHCTBEHHBIX (JOPM U COOTHOILIEHUM MEXly HUMH,
M3YUYEHHIO CITIOCOOOB KOHCTPYHPOBAHMS PA3IMYHBIX T€OMETPHUECKUX 0OBEKTOB.

2. TpeboBaHUs K pe3yabTaTaM OCBOCHUS JUCLUTUINHBI

N3yuenne Kkypca HayepTaTeIbHOW TEOMETPHUM TpU TOJArOTOBKE OakajJaBpoB I10
HaIpPaBJICHNIO «XUMHYECKasl TEXHOJIOT U JOJDKEH OBJIAJETh CIECAYIOUUMU KOMIIETCHIIMSIMHU:
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obmekynsTypHbIME (OK), obmenpodeccuonansusivu (OIIK) u npodeccrnonansueivu (I11K):

- TOTOBHOCTh HCHOJB30BAaTh 3HAHHUA O COBPEMEHHOW (M3NYECKOH KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEILIECTBA Ul IIOHUMAaHUS
OKpy»KaroIero Mupa u sisieHuii mpupost (OITK-2);

- CIOCOOHOCTBIO  AQHAJIM3MPOBATH  TEXHUYECKYIO  JOKYMEHTAlMIO, TOJI0MpaTh
00opyoBaHuE, TOTOBUTD 3asBKU Ha proOpeTeHue u peMoHT odopynoBanus ([1K-9);

- CocoOHOCTh TUTAHUPOBATh M MPOBOIHUTH (PU3MUYECKHE M XUMUYECKHAE SKCICPUMEHTHI,
IIPOBOJUTH 00pabOTKY UX pe3y/lbTaTOB M OLEHUBATh IMOTPEIIHOCTH, BBIABUIATh TMIIOTE3bl U
YCTaHABJIMBATh T'PAHUIIbl UX NPUMEHEHMs, IPUMEHATh METOJbl MAaTEMaTUYECKOro aHalu3a U
MOJICTUPOBAHMUSI, TEOPETHYECKOTO U IKCIIepUMEHTanbHOTo uccienoBanus (I1K-16).

3HamMy:

- OCHOBHBIE 3aKOHBI T€OMETPHUYECKOro (POpMUPOBAHUS, MOCTPOCHHUSI U B3aUMHOIO
nepeceyeHusl Mojiesieil IOCKOCTH U MPOCTPAHCTBA, HEOOXOAUMBIE Ul BBIIOJHEHUS U YTCHUS
yepTeXel KOHCTPYKLMH, pelleHue TMO3UIMOHHBIX, METPHUYECKHX 3ajay; MpeuMYyIlecTBa
rpaduyeckoro criocoda npejacTaBieHus nHdopmauu; rpapudeckue Gopsl;

yMmemy:

- BOCIIPUHMMAThH ONTHMAalIbHOE COOTHOIIEHHE YacTel M 1eJI0ro Ha OCHOBE TpaduuecKux
MoJieNiel, MPaKTUYECKH pealu3yeMblX B BHJE UYepTeKed KOHKPETHBIX IPOCTPAaHCTBEHHBIX
00BEKTOB; MCIIOJIB30BATh YEPTEXK, TEXHUUECKUNH PUCYHOK Ui TpadUyecKoro MpencTaBICHHS
TEXHUYECKUX pelIeHUI; ucnonb3oBarh ctanaapTsl ECK/I, KOHCTPYKTOPCKYIO JOKYMEHTAIUIO B
MIPOU3BOJICTBEHHOM, IPOEKTHON U UCCIIEI0OBATEILCKOM padoTax;

BIIAJIETh:

- OCHOBHBIMHU MOHSTHUSIMH, CBSI3aHHBIMHU C TpadUyecKuM MpecTaBlIeHHeM HH(opManuu
rpadguyeckuMu croco0aMu penieHus METPUYECKUX 3aJad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTexax, METOJaMH MPOCLIMPOBAHUS U U300paKeHHs MPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH.

3. Kpatkoe conepsxanue TUCIUIUIUHBI:

Mopyns 1. OOuiue npaBusia BEITOTHEHUS YePTEKEH.

[IpaBuina BemosiHeHHS B ohopmiteHus yepTexeit B coorBeTcTBUM ¢ ['OCT. ®opmatsl:
pa3Mepsl U 0003HAUEHHE OCHOBHBIX U IONIOJIHUTENbHBIX opMaToB. Pacnonioxxenue opMartos.
Macmta6: HaTypajabHbIi MacTald, CTaHJAPTHBIE MACIITA0bl YMEHBIICHUS U YBETUUCHHUS.
Jluauu: Tunel 1 TommuHa duHud. pudt: Tunel u pazmeps! mpudToB. OCHOBHBIE HAAMKUCH
rpadUuecKuX U TEKCTOBBIX JOKYMEHTOB.

I'eomerpuueckue noctpoeHus. ConpsKeHHs: OCHOBHBIE BUBI U MPaBUJIA BBITIOJIHEHUS.
VYKJIOHBI U KOHYCHOCTHU: pacyeT M IpaBHJia HAHECEHUS Ha uepTexke. [leneHne OKpyKHOCTHU Ha
paBHbIe yacTH. HaneceHne BBIHOCHBIX U Pa3MEPHBIX JIMHUN Ha YepTEKe.

Monyns 2. [IpoennpoBaHue reoOMeTpHIEeCKUX QUTYP.

Meron mnpoekuuii. Buasl npoenupoBanus. lleHTpanbHOE mpoenMpOBaHUE: LIEHTP
IIPOCLIMPOBAHUSA, IUIOCKOCTh TPOEKUUH, Mpoenupyoomue Jydd, mnpoeknuu. CBolicTBa
LEHTPAIBHOTO NPOEIUPOBaHUs. JIOCTOMHCTBA U HEJOCTATKH LIEHTPAJIBHOTO IPOECLIMPOBAHMSL.

[TapannensHoe npoeunpoBanue. Hanpasnenue npoenupyoomux aydeil. CBoicTBa
IapajuIesIbHOro npoenuposanus. [IpoennpoBanye KOCOYroibHOE U MPSMOYTOJIBHOE
(oproronansHoe). CBOICTBa OPTOrOHAIBLHOTO MpoenrpoBaHus. O0pazoBaHHe KOMIJIEKCHOTO
yepTexka (amopa Momxka). OpToroHansHblil ueprex Touku. Koopaunarel Touku. [Toctpoenue
TOYKH I10 €€ KOOpJAUHATaM.

[Ipsmeie muaun. CriocoObl 3aanus TpsiMOM Ha depTeke. Knmaccudukamusi npsmbix 1mo
PacroJIOKEHUI0 OTHOCUTENIBHO JpYr Jpyra: MpsIMble IEpPECEKAroIMEcs, IapajuleibHble U
ckpemuBaromuecs. Knaccudukarnus npsMbIX OTHOCUTENIBHO IIOCKOCTEN MPOEKIMNA: IPSIMBbIe
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0O0IIero M YacTHOTO IMOJIOKEHHSI —IPAMBIE YPOBHS U Ipoernupyronye. [IpuHaane:;xHoCTh TOUKH
npssMoi. TeopeMa o mpoenupoBaHuM IPSIMOTO YIJIa.

[Tnockocts. CriocoObl 3a1aHusl TUIOCKOCTH Ha yepTexke. Knaccudukarus niockocteit mo
PACIIOJIOKEHUIO OTHOCUTENIBHO IUIOCKOCTEH MPOEKIHA: IUIOCKOCTH OOIIEro W 4YacTHOTO
II0JIOXKEHUSI —IPOELUPYIOIIKE U ypoBHS. [IpuHaaAneKHOCTh TOUKU U MPSMOH IJIOCKOCTH.

Kpussie muann. Kinaccupukanusi KpUBBIX: HUPKYJIbHBIE U JIEKaJIbHBIE, 3aKOHOMEPHBIE U
He3akoHoMepHbIe. [Topsnok kpuBo# auHuM. [1M0CKKEe KpUBbIE TMHUKA BTOPOTO MOPSAJIKA: JIIUIIC,
napabosa, runep6ona. [IpocTpaHncTBeHHbIE KPUBBIC: IMIMHAPHYECKAs U KOHMYECKasi BHHTOBBIE
JIUHUMU.

[ToBepxHocTu. OOpazoBaHue U 33/]aHNE TIOBEPXHOCTEH Ha yepTexe (KMHEMaTUYeCKUil U
KapkacHbli  criocoOwl). [lonatue 00 omnpenenurene moBepxHocTH. Kiaccudukarus
MOBEPXHOCTEN: JIMHEHUaThle U HeJIMHEeYaThle, MOBEPXHOCTU BPAILlEHHUs, IOBEPXHOCTH C JBYMS
HaIpaBJIIOIIMMU U MJIOCKOCTHIO Mapaienu3mMa. BUHTOBbIE TOBEPXHOCTU. XapaKTepHbIE TUHUU
MOBEPXHOCTEH BpalllEHUs: MEpUJUaHbl, TJIABHBIA MeEpHJIWaH, MapajjIesNd, 3KBAaTOp, TOPJIO.
[IpuHa1€XHOCTh TOYKU TOBEPXHOCTH.

I'eomerpuueckue Tena. [Ipoeki MHOTOIpaHHUKOB (TpaHHbIE TEOMETPUYECKHE TENa), B
TOM 4YHCJIe MpaBUJIbHBIE (TETpa’p, TeKcadap, OKTadap, JOJEKadAp, UKOCAdIp), Tela BpaIlCHUS
(uuIMHAp, KOHYC, 1ap, TOp).

Cummerpus reomerpuyeckux Quryp. CUMMETpusi OTHOCUTEIBHO IMJIOCKOCTH, MPSIMOH,
TouKkd. CUMMETpus BpallleHus, MOPsII0K OCH CHMMETPUH.

Omnpenenenre HaTypaTbHOW BETMYUHBI OTPE3Ka MPSMOMN 1 TIIIOCKOH (UTYPHI.
Omnpenenenre HaTypaTbHOW BETMYMHBI OTPE3Ka MPSMOKN CITIOCOOOM MPSIMOYTOJILHOTO
TPEeYroJibHUKA U CI0COO0M MPOEMPOBAHUSI HA JOMOJHUTENBHYIO TNIOCKOCTh. [locTpoeHue
HaTypaJbHON BETUYMHBI INIOCKOH (UTYPHI.

[Iepeceuenue F€OMETPUYECKHUX 00pa3oB. Ilepeceuenue MHOTOI'PaHHUKOB,
MHOTIOTpaHHUKA C NOBEPXHOCTHIO BpalleHus. llepeceueHne mOBEpXHOCTEM BpalleHUs: JBYX
MPOCLUUPYIOIIUX MOBEPXHOCTEH, MNpoeuupyromeid ¢ He mnpoenupyromied. llepeceuenue He
MPOELUPYIOLIMX NOBEPXHOCTENW BPALLEHUs C NapaulesIbHbIMU OCAMHU. TeopeMa o nepeceyeHun
COOCHBIX IOBEpPXHOCTEW BpamleHus. [locTpoeHue nMHUM nepecedeHuss He MPOCLUPYIOMINX
MOBEPXHOCTEH BpalIECHUS C MEPECEKAIOUIUMUCS OCSMH METOJIOM KOHLIEHTPUYECKUX cdep.
YacTHple cilydan IepecedeHusi IOBEPXHOCTEM BTOpOro Imopsjaka: Teopema Monxka u ee
CJIE/ICTBHE.

Monayns 3. M3o6paxkenus npeametos o I'OCT 2.305-2009.

N3o6paxkenus. Buasl uzobpaxkenuid mo ['OCT: Buawl, pa3pesbl, ceueHUsi, BBIHOCHBIC
aneMeHThl. OcHOBHBIE BUJbL. ['NaBHBIN BUA, TpeOOBaHUS, MPEABSABIsAEMbIE K TJIaBHOMY BHIY.
JlomonHUTENbHBIE U MECTHBIE BHJBL. Pa3pesbl, kinaccudukamusi pa3pe3oB MO PaCIOIOKEHHUIO
CEKyIIEH IUIOCKOCTH OTHOCHUTEIBHO IIIOCKOCTEN NPOEKLUUH: pa3pe3bl BEPTHKAJIbHBIE,
TOpPU30HTaJIbHBIE M HakJIOHHbIE. Kiaccudukanus pa3pe3oB MO YHMCIY CEKYIIUX IUIOCKOCTEH:
paspe3bl MpPOCTHIE M CIOKHBIE —CJIOJKHBIE CTYNEHYAaTbleé W CJIOXKHBIE JIOMaHbIe pa3pe3bl.
CoBmenieHHble u300pakeHHs. MecTHble pa3pe3bl. CedeHus HaJOKEHHbIE U BBIHECEHHbIE.
BrinocHble anemMenTsl. [IpaBuna o003HaueHns H300paXKeHUH.

Haknonnsle ceuenus reometpruueckux Ten. [loctpoenne mpoekunii 1 HaTypaabHBIX
BEJIMYMH T€OMETpUYECKUX Tesl. HaknoHHbIE ceueHrs MHOTOTPaHHUKOB. Bupl U npaBuia
MIOCTPOEHUSI CEYEHUH LUINHIpa. 3aBUCUMOCTb BHJAa HAKIIOHHOTO CEYEHMsI KOHyCa OT
PacroJIOKEHUs CEKYLIEH MIIOCKOCTH OTHOCUTENIBHO OCU KOHYyca. HakiloHHBIE ceueHust mapa.
IIpaBuia nocTpoeHMsI HAKJIOHHBIX CEYEHUM COUJICHEHHBIX TEl.

AxcoHOMeTpuUecKue uepTexu nzaenuil. OopazoBaHne aKCOHOMETPUUECKOTO YepTerka.
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[lepBuuynass u Bropu4Has mnpoekuud. KodppuuueHTsl HCKaXEHHS aKCOHOMETPUYECKOTO
gyepTexka. llepexo OT HaTypalbHBIX KOI()(HUIMEHTOB HMCKAKEHHS K IPHUBEICHHBIM. Bujis
AKCOHOMETpPHUU. BBIIIOJIHEHNE YepTeKEN MHOTOYTOJIbHUKOB U OKPYKHOCTEM B NIPSIMOYTOJIBHOU U
KOCOYT'OJIbHOU (TOPU30HTAIBHON M (PPOHTANBHON) U30METPUIX. AKCOHOMETPUYECKHE YEPTEIKU
reOMETPUUYECKUX TeJ. Pa3pe3bl B aKCOHOMETPUHU.

[Ipumenenne oOpa3oB W METOJOB HAauepTaTEIbHON NeOMETpUH AJIsl pelieHus (pu3nKo-
XMUMHMUYECKUX 3aj1ad. ['paduueckoe wn300pak€HHE COCTaBa MHOIOKOMIIOHEHTHBIX CHCTEM:
OTpPE30K COCTaBa, TPEYrOJIbHUK COCTaBa, TeTpasap cocrasa. I paduueckoe nzo0paxxeHHe CBOUCTB
MHOTOKOMIIOHEHTHBIX CHCTEeM. ['paduueckoe u300pakeHHE CTPYKTYpbl BELIECTB, IpPUMEpPbI
M300pakeHUs BEIIECTB.

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUNIHHBI
«OCHOBBI KBAHTOBOII XMMHMH AHTMKOPPO3HOHHBIX MaTepuaJioB» (b1.B.0S)
1. Ilenp AUCIUTUIMHBI
-JIOTUYECKU OPraHU30BAHHOTO O3HAKOMJIEHUS! C OCHOBHBIMU MOHATHUSMHU COBPEMEHHOM
KBaHTOBOM XHUMWH;
-M3y4EeHHs] OCHOBHBIX KBAaHTOBO-XMMHUYECKHX METOJIOB pacyeTa CTPOEHHS U CBOMCTB
XUMHUYECKUX CUCTEM;
-O3HAKOMJIEHUSI C  OCHOBHBIMHM  TPEJCTABICHUSMU O XUMHUYECKOM CBSI3M U
MEKMOJIEKYJISIPHBIX B3aUMOJICHCTBUSX;
-03HaKOMJICHUS C OCOOEHHOCTSIMM  XUMHUYECKOM  CBSI3U,  MEXMOJEKYISPHBIX
B3aUMOJICCTBHI M CBOMCTB MOJICKYJISIPHBIX CUCTEM M MOJUMEPOB;
-IprOOpETeHHs] HABBIKOB PA0OTHI C OCHOBHBIMU KBaHTOBO-XUMUYECKHUMH KOMITbIOTEPHBIMU
MpOrpaMMaMu, UCTIOJIb3yEMbIMU Ha MPAKTUKE.
2. B pe3ynbTate u3ydeHUs TUCIUIUIMHBI 00 YJarOIIHICs 10 MpoTrpaMMe OakajiaBprara
JOJIKEH:
O6umanate cinemyromumu obmenpodeccruonanbsubiMu (OITK) u npodeccnonanpapivu (I11K)
KOMITETEHIIUSIMU:

— TOTOBHOCTh UCHOJb30BaTh 3HAHUS O COBPEMEHHOW (u3MUeckod KapTHHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEIIeCTBA JUIsl MOHHUMAaHUS
OKpYIKaroIero Mupa u ssienuii mpupost (OITK-2);

— TOTOBHOCTH HCIIOJIb30BAaTh 3HAHHUS O CTPOCHHM BEIIECTBA, NMPUPOJEC XUMUYECKOH CBSI3U B
Pa3NUYHBIX KJIaccax XUMHYECKUX COCAMHEHUN Il MOHUMAaHHUS CBOICTB MaTepHalioB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxaroiem mupe (OITK-3);

— TOTOBHOCTb IMPUMCHATh AHAIMTHYCCKHUE W YHUCICHHBIC METOJIbl PELICHHUS IMOCTABJICHHBIX
3ajJia4u, UCIOJIb30BaTh COBPEMECHHBIC WH(POPMAIIMOHHBIC TEXHOJIOTUH, MPOBOJIUTH 00pabOTKy
uHGOpMallMK C  HUCIOJB30BAHHUEM  MPHUKIAJHBIX  HPOIPAMMHBIX  CPEACTB  Cdepbl
podeCcCHOHAIBHON JeSTeIbHOCTH, UCIOJb30BaTh CETEBBIC KOMIIBIOTEPHBIC TEXHOJIOTHH U
0a3bpl JaHHBIX B CBOEH MpodeccnoHalbHOW 00IACTH, MAaKeThl MPUKIAAHBIX MPOTPaMM s
pacdera TEXHOJOTHYECKUX MapameTpoB obopynoanus (ITK-2).

3nameo:

— OCHOBHBIE€ ITIOJIO)KEHUS KBAHTOBOM XHUMUU, COBpeMeHHOﬁ TCOpHUUn XHMHUYECKON CBS3HM H
MCIKMOJICKYIIAPHOTO B3aUMOJCUCTBUS H INpuUMEpbl €€ TIPUMCHCHHUA K KOHKPCETHBIM
XUMHUYCCKUM CHCTCEMAaM,

— TMPUHLIMIIBI KOJIWYECTBEHHOW XapaKTepu3allMd aTOMHOW U 3JEKTPOHHOM CTPYKTYpPbI
MOJIEKYJISIPHBIX CUCTEM U NOJIMMEPOB;

— OCHOBHBLIC B3daUMOCBA3U MCKAY 3J'ICKTpOHHOI71 Cpr1(TypOI71 n (I)I/IBI/IKO-XI/IMI/I‘-ICCKI/IMI/I
CBOMCTBaAMH BCIICCTB, JICKAIIUC B OCHOBC YIIPABJICHUA CBOﬁCTBaMH;

— BO3MOXHOCTU OCHOBHBIX COBPEMCHHBIX KBAHTOBO-XUMHWYCCKUX PACYCTHBIX MCTOIOB H
o0JracTu ux NNPpUMCHUMOCTHU.
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Ymemo:

[IpuMeHATh KBAaHTOBO-XUMHUUYECKUE MIOIXO0/IbI U METO/IBI JUI pacueTa, MHTEPIPETaluu 1
IIPEACKA3aHNs CTPOCHHUS U CBOMCTB MOJIEKYJIAPHBIX CUCTEM M IOJIMMEPOB.

Braoemy:

OneMEHTapHbIMU HABbIKAMU IPUMEHEHHs] KBAaHTOBO-XMMMUYECKUX IMOAXOJ0B M METOJIOB U
UHTEpIpETAllMM PE3yIbTaTOB IPU PEIICHUHM NPAKTUYECKUX TEXHOJOTMYECKUX 3a1ad U
CTaHJIaPTHBIMU KBAHTOBO-XUMHUYECKMMH KOMIIbIOTEPHBIMU ITPOrpaMMaMUu.

3. Kpatkoe copepkanue TUCIUTUTHHBI
Beenenne. IlpenMer kBaHTOBOM XUMHM. Poiib KBaHTOBOW XMMHHM B ONHCAHUM XUMHYECKHUX
SIBJICHUH U POLECCOB. B3aMMOCBsI3b KJIaCCUYECKON Y KBAHTOBOM MOJEIIEH MOJIEKYII.
Moy 1. O6mue npuHIUITE KBAHTOBOH XUMHH
OcHOBHBIE TOJIOXKEHUSI KBAaHTOBOW MEXaHUKU. BapuallMOHHBIM METOJl HaX0KJIEHUS BOJHOBBIX
¢byskuuil. [Ipubnnxenue He3aBUCUMBIX YacTUI]. MeTo/1 caMOCOIIaCOBAaHHOTO TOJISI JIsl aTOMOB.
[Tpubnmkenne HeHTPaIbHOTO MOJIsL. ATOMHbBIE OPOUTANIN U UX XapaKTEPUCTHUKHU.
AHTUCUMMETPUYHOCTh 3JEKTPOHHOM BOJHOBOM ¢yHkiuu. CrnuH-opOutanu. JlerepMHHAHT
Cnetitepa. Bemenue B wmeroapl Xaptpu-®oka u Kona-llloma, xumMuueckas TpakTOBKa
pe3yIbTaTOB. DIEKTPOHHbIE KOHPUTypallui aTOMOB C TOUKH 3PEHUS KBAHTOBOW XUMUM.
Monaynb 2. MeToabl KBAHTOBOW XUMUU
[Tpubmmxkenne bopua-Onnenreiimepa, aguadaTnyecKuil MOTEHIMANT U MOHATHE MOJIEKYISPHOI
cTpykTypsl. Metoasl Xaptpu-®oka u Kona-1llama ans monekynsl. [Ipubnuxenne MO JIKAO.
DOnekTpoHHas  Koppensuus. Meroa  KOHPUIypallMOHHOTO  B3auMojedcTBus.  Teopus
BO3MYIIIEHUN. PacueT sHeprum qucconnani XUMMUYECKUX CBSI3EH.
Hepapxuss meTon0B KBaHTOBOM XuMuU. Hesmnupuueckas KBaHTOBas XuMuUs. ba3ucHbie
(GYHKIUH JJ11 HEOMITUPUUECKUX PacyeToB. ATOMHBIE U MOJIEKYJIIpHbIe Oa3ucHbIe Ha0Ophl. Pob
0a3uCHBIX (DYHKIMI B ONMHCAHUHM CBOMCTB MoJiekyl. [lomysmmupuueckne Metonsl. BaeHTHOE
NPUOIIKEHHE. T-IJIeKTpoHHOE mpuommwkenue. Meton Ilappusepa-Ilomma-ITappa. Ilpoctoit u
pacIIUPEHHBIN METOAbI XIOKKEIA.
TO4YHOCTP KBAHTOBO-XUMHUYECKHUX PACUETOB CBOMCTB MOJIEKYIL.
Monaynb 3. XuMuueckasi CBsi3b 1 MEXMOJIEKYIISIPHbIE B3aUMOICUCTBUS
OpOutanbHas KapTHHa XUMHYECKOW CBsi3M. KOHCTpyKTHBHAsT H  JeCTPYKTUBHAas
unTepdepeHius opOutaneid. MonekymspHble OpOUTaIM U UX CUMMETpUiiHAs KilacCU(pUKaLUA.
Koppensuuonnsle quarpammbl. JIeKTPOHHbIE KOHQUIypalluu IBYXaTOMHBIX MOJIEKYI. AHAINU3
3acelieHHOCcTel opouTasneit mo Mamnukeny. [loHsTHe 0 3apsnax v MOpsIKax CBA3CH.
[IpocTpaHncTBEHHOE pacHpeneseHue >3JIEKTPOHHOM IIOTHOCTH M XUMUYECKas CBS3b.
Mexmonekynsipable B3aumozencTBus. JledhopmanmoHHasi 3JeKTpOHHAsS IUIOTHOCTh. CHIIBI B
MOJIEKYJIax.
3axntoueHue. KBaHToBass XUMUS KaK HHCTPYMEHT IPOrHO3a B XUMUHU.
4. O0beM y4eOHOM AUCHUTIINHBI

Buner yue6HO# paboThl B 3a4eTHHIX | B aKazieM.
eIMHULax qacax

OO1w1ast TpyA0€MKOCTb AUCLUILIMHBI 110 Y4eOHOMY IU1any | 3 108
AyIUTOpHBIE 3aHATUA: 0,89 32

Jlexuuu (Jlek) 0,45 16
[TpakTaeckue 3anstus (I13) 0,44 16
CamocTtosarensHas padorta (CP): 2,11 75,8
KoHTakTHas camocTosiTesbHas paboTta 0,2
CaMOCTOATENBHOE N3YUEHUE Pa3/I€I0B IUCHUIIIAHEI 75,8

Bun xoHTpoIIs: 3a4eT / 3Kx3aMeH - 3auer c

OLIEHKOU
\ Bupsl yaeOHOM paboThI \ B 3a4€THBIX \ B actp. yacax
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eIMHHIIAX
OO0mast TpyI0eMKOCTh JUCIHUILIINHBI TI0 y4eOHOMY TIany | 3 81
AyIUTOpPHBIEC 3aHATHS: 0,89 24
Jlexuuu (Jlek) 0,45 12
[IpaxTueckue 3ansrus (113) 0,44 12
Camocrostensnas padora (CP): 2,11 56,85
KonrtakTHas camocTosiTenbHast pabota 0,15
CamocTosTeIbHOE U3YUeHHE Pa3/IeiOB TUCIIUITIIMHBI 56,85
Bup koHTpOIIS: 3a4eT / aK3aMeH - 3auer C

OLICHKOM

AHHOTAI U padoyell MPOrpaMMbl AN CHHUIIHHBI
«Teopusi BeposiTHOCTEl U MaTeMaTHYeCKAasl CTATUCTUKA B TEXHOJIOT UM 3AMUTHI OT
xoppo3un» (51.B.06)
Ilenu v 3amauu JUCITUTIIUHBI

[lenpro MUCHMIUTMHBI SBISETCS (DOPMHUPOBAHHME Y CTYJICHTOB CHUCTEMBI OCHOBHBIX ITOHSTHH,
WCTIONB3YEMBIX I TIOCTPOCHMSI BAKHEWIIUX MaTeMaTHYECKUX MOJENEeH, W yYMEHHUS
HCIIOJIb30BaTh MATEMAaTHUYECKUE METOIbI JJIsI OTTUCAHUS PA3TUYHBIX MPOIECCOB.
OCHOBHBIMH 3aJja4aMH JUCHHIUIAHBI, PEIICHHE KOTOPBIX OOecredrBaeT JAOCTHIKCHHE eI ,
SIBJISTEOTCS:
(dhopmMupoBaHHE MTOHVMAaHHS 3HAYMMOCTH MaTeMaTH4YeCKOU COCTaBJISFOIIIECH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OakaiaBpa;
O3HAaKOMJICHHE C CHCTEMOM TIOHATHH, WCIOJb3YEMBIX JUIS ONHMCAHUS  Ba)KHEMIIMX
MaTeMaTHYECKUX MOJIENe U MaTeMaTHYeCKUX METO/I0B, M UX B3aUMOCBS3BIO;
03HAaKOMJICHHE C MPUMEpPaMH IPUMEHEHUSI MaTEMaTHUECKUX MO/JIENIel U METOIOB;
dbopMHUpOBaHME HABBIKOB M YMEHHUIl HCMOJb30BaHHWS MaTeMaTHYeCKHMX MoJenell U
MaTeMaTHYeCKUX METOJIOB.

2. TpeboBaHus K pe3yabTaTaM OCBOCHHS AUCLUUIUIMHBI
Nzyuenune kypca TBUMC ciocoOcTByeT IPHOOPETEHHIO CISAYIOMNUX KOMITCTCHITHIA:

2.1. I[IpodeccruonanpHbIC:
- CHOCOOHOCTh IUIAHUPOBATh W TMPOBOJIUTH (PU3UUECKHE M XUMHUYECKHUE ODKCIEPUMEHTHI,
MIPOBOJUTH 00pabOTKY UX pe3y/lbTaTOB U OICHMBATh MOTPEIIHOCTH, BBIABUTATh TUIIOTE3bl U
YCTaHABIMBATh TPAHUIIbl MUX NPUMEHEHUS, TPUMEHATh METOJbl MaTeMaTHYECKOrO aHalu3a M
MOJICTUPOBAHUSI, TEOPETHYECKOTO U IKCIIepUMEeHTanbHOro uccienoBanus (ITK-16).

3.B pesynpraTe M3ydeHHs TUCIHUILUIMHBI OOydYalolIUiCs MO Mporpamme OakanaBpuara
JOJIKEH :
3HATh:
OCHOBBI TEOPUU BEPOATHOCTEH U MAaTEMAaTUYECKOM CTaTUCTUKU;
MaTeMaTHU4eCKHE TEOPUHU M METO/IbI, JIeXKalllie B OCHOBE MOCTPOSHUSI MATEMAaTHYECKIX MOJIeJIeH;
OCHOBBI IPUMEHEHHSI MATEMAaTUYECKUX MOJIeTIeH U METOJIOB.
YMETh:
BBIOMPATh MATEMATUYECKUE METO/IbI, IPUTOTHBIC TSl PEeLICHUS] KOHKPETHOH 3a1a4u;
MCIO0JIb30BAaTh MaTEMaTUUECKUE TIOHSTHS, METOIbI U MOJAEIH JJISl ONIMCAHUS Pa3IUIHBIX
MIPOIIECCOB;
BBISIBIISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, JIeXKAI[e B OCHOBE KOHKPETHBIX MIPOIECCOB;
MCIO0JIb30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKON 0OPaOOTKHU TaHHBIX;
MPUMEHITh MaTeMaTHYeCKUe 3HAHMS Ha MEXIUCIUTUIMHAPHOM YPOBHE.
BIIAJICTh:
OCHOBaMHU (pyHIAMEHTaJbHBIX MaTEMaTHYECKMX TEOPHA ¥ HaBBHIKAMU HCIOJB30BaHUS
MaTeMaTHYeCKOro anmnapara;
METOJJaMH CTaTUCTHYECKOW 00pabOTKH MHPOPMALIUH.

Kpatkoe conepskanue AUCIUTIIHNHBL:
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1. Teopus BepostHOCTEN. Cily4aliHbIe BEJIMUMHBI U UX 3aKOHBI pacIpeIeIeHHUS.
[Ipenmer Teopum BepositHOocTel. CnydaitHple cOOBITHS. [IpOTHBOIOJIOKHBIE COOBITHS.
HezaBucumbie coObiTus. OtTHOcuTenbHass uactoTa. Kiaccmdyeckoe U TE€OMETPUUYECKOE
ONpEJECNICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEpPOSTHOCTEH. MeTonbl BBIYMCICHUS
BepostHOcTei. I[IpocTpaHcTBO  31eMeHTapHbIX coObITHil. Kiaccuueckoe —ompernencHue
BEPOSITHOCTH.  AnreOpa  cOOBITHI:  TEOpeMbl O  BEpPOSITHOCTH  CyMMbl  COOBITUH,
IIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yroIIUX
MOJIHYIO Ipynny. AKCHOMaTHYECKOE OINpeeeHe BEpOITHOCTH. CTaTUCTUUECKOE OIpeIeIeHNE
BEPOSATHOCTH. Y CIIOBHAsA BEPOSTHOCTb. 1€0PEMBI O BEPOATHOCTH IPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BepositHocTh. [loBTOpHBIE HcnbITanus. Popmyna bepHysu.
JlokanbHas 1 uHTErpanbHas Teopembl MyaBpa-Jlamaca. @opmyna [lyaccona.
[Tonsitne cimyvaifHOW BenuuMHBI. J{MCKpeTHBIE M HENpEphIBHbIE CIIydyalHblEe BEJIWYUHBI. 3aKOH
pacnpesneneHuss ciay4yailHol BenuuuHbl. DOYHKIMS paclpeieieHusi, €€ CBOICTBa, rpaduk.
[InoTHOCTH pacmpeneneHnsl HENPEpbIBHOM ClydyallHOM BEJIWYUHBI (IUIOTHOCTH BEPOSITHOCTH).
@opmyna s BEPOSITHOCTH TIONAJAHUs HENPEPBIBHOM CIy4dalHOW BEJIWYMHBI B JIAHHBIN
MHTEpBaJI, BHIPAXKEHHBIN depe3 IUIOTHOCTh BEPOSITHOCTH, M€OMETPUUECKUN CMBICT (HOPMYIIBI.
bunommnansHOE pacnpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE pacIpeneieHue,
HOPMAaJIBHOE pacIpeiesieHrue, SKCIIOHEHIMAIbHOE pacpeesiCHUE.

2.MatemaTnyieckasi CTATUCTHKA.
[Ipeamer Maremarnueckol CTaTUCTHKUA. (OCHOBHBIE 3a/layd MAaTeMaTH4YECKOW CTaTUCTHKH.
Bri6opounsiit meton. Craructudeckoe onucanue. Beibopku. ['ucTorpamma u mojaMroH 4acTor.
Cratuctuueckas (smnupuyeckas) GyHKUMs pacmpeneneHus. BriGopouHble XapaKTEpUCTHKU U
ux pacmnpenenenus. CoctosarenbHble, YPPEKTUBHBIE CMEIIEHHbIE M HECMEIEHHBbIE OLEHKU
napameTpoB. CTaTUCTUYECKOE CPEAHEE, CTATUCTUYECKAsl AUCIEPCHS U CTATUCTUYECKOE CpeIHEe
KBAaJPaTUYHOE KAK TOYEUYHBIC OLIEHKW HEW3BECTHBIX: MAaTEMAaTUYECKOTO OXKUAAHMS, AUCIEPCUH,
CPEIHEr0 KBaJIpaTHYHOIO OTKJIOHEHHUs. JlOBEpUTENbHbIE MHTEPBAIbl U MHTEPBAIbHBIE OLICHKH.
JloBepuTenbHbIE OLEHKH HEU3BECTHOM BEPOSITHOCTH MO OoybIIUM BbIOOpKaM. JloBepuTenbHas
OIIEHKa MAaTeMAaTHYECKOT0 OXWIAHUs IPU HEU3BECTHOW Aucnepcuu. JloBeputenbHas OLIEHKA
CpeIHero KBaJpaTUYHOTO OTKIOHEHHs. TouHble BbIOOpOUHBIe pacmpereicHus: CreioneHta (t-
pacnpenenenue), Dumepa-Crenexkopa (F-pacnpenenenue), Ilupcona (y’-pacmpenencHue).
[IpoBepka craTHCTHYECKMX THUNOTE3. MaTeMaTH4eCcKue METOJbl IMPOBEPKU CTATHCTHYECKHUX
TUIIOTE3. DJIEMEHThI TEOPUU KOPPEISALHH.

O0beM yueOHOM TUCIUIUIHBI

Bcero 4 cemecTp
Buner yue6HO# paboTh 3ad. en/ 3ad. e/
aK.Jac aK.Jac
OOmiass  TPYIOEMKOCTh  JAUCIMIUIMHBI IO 3/108 3/108
yueOHOMY IIJIaHy
AyIUTOpHBIC 3aHATHS: 1,33/48 1,33/48
Jlexruu (JIek) 0,44/16 0,44/16
[Tpaktuyeckuezansrus (113) 0,88/32 0,88/32
CamocrostenbHas pabora (CP): 1,67/60 1,67/59,8
KoHTakTHas caMOCTOSTENIbHAsT paboTa /0.2
CaMOCTOSTEIbHOE U3yUEHHE Pa3/IeioB /50.8
T CLIUTUTUHBI ’
Bun xonTposs: 3auer ¢
JK3aMeH/3a4eT OLIEHKOM
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Bcero 4 cemecTtp
Bunpsl yueOHOM paboThI 3ad. e/ 3a4. e/
acTp.Jac acTp.Jac
OOmiast  TPYAOEMKOCTh  JUCHHUIUIMHBI IO 3/81 3/108
y4eOHOMY IIIaHY
AyIUTOPHBIC 3aHATHUS: 1,33/35,10 1,33/36
Jlexmuu (JIek) 0,44/10,80 0,44/12
[Mpaktuyeckuesanstus (113) 0,88/23,76 0,88/24
CamocrositenbHas pabora (CP): 1,67/45,09 1,67/44,85
KoHTakTHas caMOCTOsATeNIbHAs paboTa 1015
CamocTosITeIbHOE U3YUEHHE Pa3/IieioB /44 85
U CIIATUINHEI '
Bun xonTpons: 3auer ¢
JK3aMeH/3a4eT OLICHKOM

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHBI
«JIabopaTopHble padoThl no oprannyeckoii xumum» (b1.B.07)

1. Ilenb TUCTIMTUIMHBI — IPUOOPETEHHE CTYICHTAMH OCHOBHBIX CHHTE3a OpTaHHYECKUX
BEIIECTB.

2. B pe3ynbrare n3yuyeHus: AUCUUILTUHBI CTYICHT JOJKEH:

O6manate ciaexyromumu npodeccuonanbubiMu kommneteHusamu (11K):

- CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJIUTH (PU3MUECKHE U XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY HMX pE3yJbTaTOB M OLEHUBATh IMOTPEIIHOCTH, BBIIBUTATh T'HIIOTE3bI
YCTaHaBIMBATh TPAHUIIBl MUX MPUMEHEHHs, TPUMEHATh METOJbl MAaTeMaTH4YEeCKOro aHalu3a U
MO/JICTUPOBAHHSI, TEOPETUYECKOTO U IKCIIepUMeHTanbHOro uccieaoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUSI CBOMCTB XUMUYECKUX 3JIE€MEHTOB, COCAMHEHUN U
MaTepUaJIOB Ha MX OCHOBE JJIS pelieHus 3a1au npodeccnonanbHoi nesirenbaoctH (ITK-18)

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUUYECKYIO HH(POPMAIIHIO, OTEUECTBEHHBIN 1
3apyOeKHBIN OMBIT 110 TeMaTuke uccaenoBanus (ITK-20).

3namo:

-TEeXHUKY 0€30MacHOCTHU B J1a00OpaTOPUU OPTaHUIECKON XUMUH;

--TIPUHITUIBI O€30MaCHOTO OOpaIeHHs C OPraHMUYECKUMHU COeTMHEHUSIMU;

-METOJIbl U BUBI XpoMaTorpaduu Ajs ONpeieleHHs COCTaBa PeaKIIMOHHONW CMECH;

-TEOPETUYECKUE OCHOBBI CIOCOOOB  BBIACICHHS, OYHCTKH M  HICHTHUQHUKAIUH
OpraHMYECKUX BEIECTB;

-3KCIIEPUMEHTAIbHBIE METO bl IPOBEACHUS OPTaHMUECKUX PEaKuii, IPOTEKAIOUIUX IO
Pa3IMYHBIM MEXaHU3MaM;

-OCHOBHBIE OOIINE METOAUKH B3aUMHOM TpaHCPOPMAIIMH KIIACCOB OPraHUYeCKUX
COEIMHEHU.

Ymemy:

-IIPUMEHATH TEOPETHUECKUE 3HAHUS U IKCTIEPUMEHTAIIbHBIE METO/IbI UCCIIEAOBAHUS
OpraHMYECKON XUMUU MPHU PelIeHNH MPoQecCuOHANBHBIX 33/1a4;

-copMynUpOBaTH TPOOIEMY U 000CHOBATH BHIOOP MPUOOPOB U IKCIIEPUMEHTATHHBIX
METO/I0B UCCIIEZIOBAHUS, TOCTABUTH LIETH U 33]Ia4d U HAMETHUTD IyTU UX JTOCTHKEHUS;

-CHHTE3UPOBATh COSAMHEHHUS IO MPEAT0KEHHON METO/IUKE;

-TIPOBECTH BBIJIEIICHNE U OYNCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUECKUX
3HAHUM 0 OPraHUYECKOU XUMUU;

-BBIOMPATh paAIlMOHATBHBIN CIOCO0 BBIACTICHUS U OUUCTKA OPTaHUYECKOTO COSAMHEHUS;
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-TIPE/ICTABIIATH JaHHBIC JIAOOPATOPHOTO UCCIEIOBAHUS B BUAE TPAMOTHO O(OPMIICHHBIX
METO/UK;

-[IPOBOJIUTh AHAJIM3 WU KPUTUYECKU OLICHWBATH IIOJYYEHHBbIE 3KCIEPUMEHTAIbHbBIE
JaHHbIe, 0000IIAaTh U JeaTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3e MPOBEIEHHBIX OIBITOB;

-BBIOpATh CIIOCO0 MACHTU(DHUKAIIMHA OPraHUIECKOTO COCTUHEHHMS.

Braoemy:

-KOMIIIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAJIBHBIX METOJIOB OPTraHUYECKON XUMUHU JUISI
pelIeHNs KOHKPETHBIX MCCIIE0BaTENbCKUX 3a/1a4;

-3KCIIEpUMEHTAIbHBIMU METOJAMU ITPOBEJICHUS] OPraHUYECKUX CUHTE30B.

-OCHOBHBIMH METOJIaMU MICHTU(UKALIUYA OPraHUYECKUX COEAMHEHUN

-pueMaMu 00pabOTKHU ¥ BBIICTICHUSI CHHTE3UPOBAHHBIX BEIIECTB;

-3HAHUSIMU OCHOBHBIX 3aKOHOB OpPraHMYECKONM XMMHMM JJIsl COAEp)KaTElIbHOMN
MHTEPIPETAINH [TOJy4YEHHBIX SKCIIEPUMEHTAIbHBIX PE3YIbTaTOB.

3. Kpartkoe conepxanne TUCIHILTHHBI

be3onacHble npuemsbl U npaBuiia paboThl B 1a00paTOpUy OpraHMYECKON XUMUU.

OO6mmue metoapl paboThl B TabopaTopuu opranndeckoi xumuu. [locyna, Hanbosee 4acto
npuMmensiemass B Jjaboparopun. HarpeBanue. Oxnaxnaenue. IlepememuBanue. MeToibl
UJCHTU(PUKAIIMN U OUYUCTKU OPraHMYECKUX BeriecTB. MaeHTHpHUKaus opraHMuecKux BEIIeCTB
MOCPEACTBOM  pa3nuyHbix BHIOB xpoMmartorpadpuu (TCX, xpomarorpadpus Ha Oymare,
noHoobmenHnas xpomatorpadusa, BDXKX), temmeparypsl 1uiaBieHus U pedpakToMeTpuu.
MeTomp! CrIeKTpanbHON UACHTH(PUKAIIMN OPTAHNYECKUX COSTMHEHUH.

Henn wm 3amauM 3KCIepUMEHTa B OpPraHUYECKOM CHHTe3e. TeopeTnueckne OCHOBBI
nporecca. BriOop ycnoBuii peakmuu. Pacuer cumHTe3a. OOmmMe mnpaBmia TMOATOTOBKH U
MpoBeACHUS CHHTe3a. TexHuka OezomacHocTu. [Ipubop mis nmpoBeneHus cuurtesa. [IpoBenenue
onbiTa. KOHTpONb 3a X0IOM peakuuu. Beigenenue, oyncTka W aHanu3 mpoaykra. CHHTE3BI
BEILIECTB PA3JUYHBIX KJIACCOB OPraHMYECKHUX coeauHeHui. [IpoBeneHne sKcneprMeEHTalIbHBIX
METOJIOB UCCIIEIOBAHUS PEAKIIHIL.

[IpoBeaeHue peakiuii, TPOTEKAOIIUX IO MEXaHU3MaM:

- HYKJICO(QHIILHOTO 3aMEIIeHHs] — CUHTE3 TaJJOT€HAIKAHOB;

- HYKJICO(pWIBHOTO MPUCOEANHEHUS — CHHTE3 CI0XKHBIX 3(UPOB KapOOHOBBIX KUCIIOT,
aMUJI0B KapOOHOBBIX KUCIIOT, a30TCOIEPKALIUX aJIb/IETHI0B U KETOHOB;

- 9JIeKTPO(UIBLHOTO 3aMEIlIeHUsI B apOMaTHUYECKOM Py — PeaKIMU HUTPOBAHUSA,
OpoMHpOBaHUs, CyIb(PUPOBaAHNUS,

- peakuui qUa30TUPOBAHUS U A30COYETAHMUS;

- peakiuii oKucaeHus (CUHTE3 aleToHa, 1,4-0eH30XnHOHA, OCH30MHOM KUCIIOTHI) U
BOCCTAHOBJICHUA.

4. O0bem y4eOHOM AUCIMILTUHBI

Bunsl yueOHOM paboTh B B akazem.
3a4eTHBIX qacax
eIMHULIAX

OOmast TPyIOEMKOCTh JUCHMIUIMHBI 1O y4eOHOMY 5 79

TUIaHy

AyIUTOpHBIE 3aHATHSL: 32/36 32

Jlexmuu (JIek) - -

[Ipaktueckue 3anstus (I13) - -

JlabopaTopus 32/36 32

CamocrosarensHas pabora (CP): 40/36 39,8

KonTakTHas camocTosiTeNibHas paboTta 0,2

CaMOCTOATENBHOE N3YUEHHUE PA3JIENIOB TUCIUIUINHEI 39,8

Buj koHTpOIIs: 3auet / sKk3aMeH - 3ayer
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Bunsl yaeOHOI paboThI B B actpon.
3a4EeTHBIX
eIMHHIIAX acax
OOmast TPYIOEMKOCTh IUCHMIUIMHBI 1O y4eOHOMY 5 54
IUTaHy
AyIUTOpHBIC 3aHSATHSA: 32/36 24
Jlexuuu (Jlek) -
[Ipaxtnueckue 3anstus (113) -
Jlabopatopus 32/36 24
Camocrositenbnas padora (CP): 40/36 29,85
KonrtakTHas camocTosiTennbHast pabota 0,15
CaMOCTOATENbHOE U3YUYEHHUE Pa3/IeIOB TUCIUIUINHBI 26,85
Bun xoHTposs: 3auet / 3Kx3aMeH - 3auer

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«Oprannyeckasi XuMHsl B T€XHOJIOTMH 3a1IUTHI 0T kKoppo3un» (b1.B.08)

1 [ens AMCHUIUIMHBI — MPUOOPETEHUE CTYICHTAMH 3HAHWUW O CTPOCHHUHM OPTaHHYECKHX
COCIMHCHUH, OCHOBHBIX XHMHYECKHX CBOMCTBAX PA3JIMYHBIX KIACCOB OPraHUYECKUX
COCTMHEHUH M METOIaX UX TOJIYYCHHS, KaK MPOMBIILICHHBIX, TaK U Ta00PAaTOPHBIX.

2. B pe3ynbrate u3ydeHus AUCIUATLINHBI CTYICHT JIOJDKEH:

Ob6naaate cienyromuMu npodeccuoHanbHbIMu KomnereHuusamu (11K):

- CITIOCOOHOCTHIO TUTAHWPOBATH M TIPOBOJIUTH (PU3WYECKHE M XUMHYECKHE IKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY HMX pEe3yJlbTaTOB M OLIEHUBATh MOTPEIIHOCTH, BBIJIBUTaTh THIIOTE3BI
YCTaHaBIMBATh TPAHUIIbl MUX NPUMEHEHHS, MPUMEHSATh METOJbl MAaTeMAaTUYECKOro aHaliu3a U
MOJICITMPOBAHUS, TCOPETUUCCKOTO U dKCIIEpuMeHTanbHOro necnenoanus (I1K-16)

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHMSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB, COCIWHEHUN U
MaTepHAaJIOB Ha MX OCHOBE JUTS PEIIeHHUs 3a1a4 npodeccronansHoi aestenpuocta (ITK-18)

- TOTOBHOCTBIO HM3y4yaThb Hay4YHO-TEXHHUYECKYI0 HH(POpPMAIMIO, OTEYECTBEHHBIN U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoBanus (ITK-20).

3namo:

— TEOPETUYECKUE OCHOBBI CTPOEHUS U CBOWCTB PA3IMYHBIX KJIACCOB OPraHUYECKUX
COCAUHCHUH;

— ¢1ocoObl MOJIYYEHUS U XUMHUYECKHE CBOMICTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIUHCHU;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPraHUUECKUX PEAKIUi;

Ymemy:

— IPUMEHATH TeopeTrdeckue JlaboparopHsie

— aHAJIM3UPOBATh U MPEICKA3bIBATh PEAKIIMOHHBIE CBOWCTBA OPraHMYECKUX COCIMHEHU;

— COCTaBIISITh CXEMBI CUHTE3a OPTraHNYECKUX COSIUHEHUMN, 3aJaHHOTO CTPOCHUS;

Bnaoempo:

— OCHOBaMH HOMEHKJIATYphI U KiIaccu(UKaIMu OpraHu4eCKUX COeTMHEHU;

— OCHOBHBIMH T€OPETUUECKUMU MIPEACTABICHUSIMU B OPraHUYECKON XUMUH;

— HaBBIKAMHU 00OOCHOBAHUS PAlMOHAIBLHBIX CIIOCOO0OB MOTyYEHUSI OPraHUYECKUX BEIIECTB.

3. Kpatkoe conepskanue TUCIUTUIMHBI

lanorenonpousBoansie. Knaccudukanus. HoMmenknatypa. ANKWI- U alTAITATOT €HUIBI,
apoMatuyeckue  ramoreHunsl.  M3zomepus.  Homenkmatrypa.  CrocoObl  mOJy4dyeHHS.
[IpocTpancTBeHHOE M 3JIEKTpOHHOE  cTpoeHue. Dusmueckue  cBoiicTBa.  Peakuuu
HYKJICO(UIHHOTO 3aMelieHus] W oTimierieHus. [loHsTHe HYKICO(PHIBHOCTH W OCHOBHOCTH
peareHToB. AMOUACHTHBIE HYKI€O()HIbHBIE pEareHThI.

DIEeMEHTOOPraHWYeCcKue COoeAMHEHUs. Tumbl CBs3€ B 3JIE€MEHTOPraHUYECKUX
coenuHeHUsX. CrocoObl MONy4YeHHS JUTHI- M MarHUHOPraHMYeCKUX coenuHeHui. Peakius
I'punbspa, mexanusm. Peakiuu ¢ kapOOHUIBHBIMU COeAMHEHUAMU. CHHTE3 aHTUKOPPO3HOHHBIX
COCIVHECHUN.
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Cruptel. ®enoinbl.  [Ipocthie 3¢dupbl. DnokcucoenuHEHHs. AJBAETHIIBI, KETOHBI.
KapOoHOBBIE KHCIOTHI U MX NMPOU3BOAHBIC. B KakI0M Kjacce paccMaTpUBAIOTCS CIIEIYIOIIUE
pasmensl: M30Mepus, HOMEHKJIAaTypa, (QHU3MYECKMe U XHMHUYECKHE CBOMCTBA, CIIOCOOBI
nostyueHusi. MexaHu3Mbl peaklinii. AHTUKOPPO3HOHHBIE CBOMCTBA COEAUHEHNUH.

KapOoHOBbIE KHCIOTBI M WX MPOM3BOAHBIE. B KaXIOM Kiacce paccMaTpUBarOTCA
CIIEAYIOIINE pa3Aesbl: HM30MEpHs, HOMEHKIAaTypa, (U3WYecKHe M XUMHUYECKHE CBOWCTBA,
CTIOCOOBI OTy4eHUsI. MeXaHU3MBbI PEaKIIHi.

MasonoBsiii 3¢up. [omyuenue. Crpoenne, CH-KucnotHocTs. Peakium koHaeHcauu
MaJOHOBOTO 3(Hpa W MAIOHOBOW KHCIOTHI C albJCTUAAMH. AMUHOKHUCIOTHL. JlMKapOOHOBBIC
KHCJIOTBI.

AzoTconepxkamme coenuHeHus. Hurtpocoeaunenus. AmuHbl. B kaxaoMm Kiacce
paccMaTpuBarOTCA CIEAYIOUINE pa3/ieibl: U30MEpHsl, HOMEHKJIATypa, (pU3NUYecKre U XUMUYECKHE
CBOICTBa, ClIOCOOBI MOJTy4eHHs. MeXaHU3MBbl peaKiuil.

A3a- 1 1na3ocoeMHEHUs

[lonyyenne 1Ma30COEIMHEHHMH peaknued IUa30TUPOBAHUSA: YCIOBHUS IPOBEIACHUS
peakuuun u MexaHu3M. Dusnueckne cBoicTBa. XuMmuueckue cBoucrBa. [lonmydenue u
IIPUMEHEHHE a30COCINHEHHN.

4. O6beM y4eOHOU TUCIIUTUTMHBI

O6bem
Bun yueOHoii paboTh B 3a4eTHHIX | B akameMuuecknx
eIMHUIIAX gacax
OO0mas TpyI0eMKOCTh TUCITUTITHHBI 5 180
o y4eOHOMY TIIaHy
AyIUTOpHBIC 3aHATHSA: 1,78 64
Jlexuuu (Jlek) 0,89 32
[Tpaktuueckue 3ausatus (I113) 0,89 32
JlaGopaTtopust - -
CamocrostensHas pabora (CP): 2,22 80
Jlpyrue BUIBI CaMOCTOSATEILHOW paboThI 2,22 80
By koHTpOs: 3aueT / 3k3aMeH 1 Dk3ameH (36)
KontakTHas pabora — TPOMEKYTOUHAS 0,4
aTTecranus
[ToaroroBka K 3K3aMeHy. 35,6
Bun uroroBoro KoHTpOIS: DK3aMeH
O6bveMm
Bun yuebHoit paboThl B 3aYeTHEIX | B
eAMHUIIAX ACTPOHOMHYECKHIX
Jacax
OO1ast Tpy10€MKOCTb AUCIUITUHBI 5 135
1o yueOHOMY IIaHy
KonTakTHas paboTa — ayAMTOPHBIE 3aHATHS 1,78 48
Jlexuunu (Jlek) 0,89 24
[TpakTaeckue 3anstus (I13) 0,89 24
JlaGopaTopus - -
CamocrosarensHas pabora (CP): 2,22 60
Jlpyrue BUJIbI CAMOCTOSTENIbHON pabOThI 2,22 60
Bun xoHTpoIs: 3a4eT / 3k3aMeH 1 Dx3ameH (27)
KontaktHass pabota — HOpPOMEKYTOUHAsS 0,3
aTTecranus
[ToaroroBka K 3K3aMeHy. 26,7
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Bua uroroBoro KoHTpOJIS: | ‘ DK3ameH

AHHOTaNuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«Mmunepasorus u kpucraaiorpapus» (b1.B.09)

1. llenp QUCUMIUIMHBI - COCTOMT B NMPHOOPETEHWH CTYACHTAMH 3HAHHHA OO0 OCHOBHBIX
MOHATHUAX KpUCTAJUIOrpaduu, KpUCTANIOXUMUY, MUHEPAJIOTUU U NEeTporpaduu i HOHUMaHUs
B3aUMOCBSI3U BHYTPEHHETO CTPOEHUS TBEPJAOIO Tella ¢ €ro (PU3MKO-XMMUYECKMMH CBOMCTBAMHU
JUIS YIIPABJIEHUS CTPYKTYPOU U KaYECTBOM TEXHUUECKUX MATEpPHAJIOB.

2. B pesynbpTare M3ydeHHs AWMCHHUIUIUHBI OOy4aromIMKCS MO Mporpamme OakanaBphara
JIOJIKEH:

OO6nanate CaeAyOMUMHI KOMIETEHIIUSIMH:

- TOTOBHOCTBIO HCIOJIb30BaTh COBPEMEHHBIE 3HAHUS O KPHUCTAIUIOXMMHYECKOM
CTPOCHHH BEIIECTBA JUIS IOHMMaHHsI OKPY)KAIOIIEero Mupa u siBieHuid npupo st (OITK-2);

- CIIOCOOHOCTBIO  HMCHOJBb30BaTh 3HAHMS O CTPOEHUM BEIECTBAa, MPHUPOJE
XMUMHMUYECKOM CBSA3M B Pa3IMYHBIX KJaccaX COeMHEHUN il MOHUMaHUS UX (PU3HKO-XUMHUYECKUX
csorictB (OITK-3);

- CHOCOOHOCTBIO MPOBOJIUTH KPUCTAUIOXUMUYECKUI aHallu3 ChIpbs, MaTepHaJiOB U
TOTOBOM MPOYKIINH, OCYIIECTBIIATh OLIEHKY pe3yabTaToB ananu3a (ITK-10);

- CIOCOOHOCTBIO  IUIAaHUPOBaTh U NPOBOJAUTH  KpHUCTajuIorpaduueckoe,
KPUCTAJIOXUMUYECKOE U  MHHEpaJorMueckoe H3ydeHHe, IMpPOBOJUTH 00pabOTKy €ro
PE3yJIbTaTOB, MPUMEHSATH METOIbI KOMITbIoTepHOTO MozeupoBanus (ITK-16);

- TOTOBHOCTb HCIOJIb30BaTh 3HAHUS KPUCTANIOXUMUYECKHX CBOMCTB COEIMHEHUN H
MaTepHAJIOB Ha UX OCHOBE JUTS PEIIeHHUs 3a1a4 npodeccronanbHoi aesrenpaocta (ITK-18).

3namo:

-OCHOBHBIE 3aKOHBI M MOHSTHUSI KpUCTAJIOrpaduu, KPUCTAUIOXUMUU, MUHEPAJIOTUU U
nerporpaduu

-OCHOBHBIE€ TIOJIO)KEHMSI CTPOCHMSI KPUCTAUIMYECKMX TBEPHABIX TEN: KPHUCTAIIMYECKas
CTPYKTypa  BEIIECTBA, MPOCTPAHCTBEHHBIE TPYNIbl  CUMMETPUHM, OCHOBHBIE  THIIbI
KPUCTAIIMYECKUX CTPYKTYP, B3aUMOCBSA3b KPUCTAUNIMYECKON CTPYKTYPBI U (PU3UKO-XUMHUYECKUX
CBOMCTB;

-001IMe MPUHIIMIIBI KiIacCU(PUKAIMK U OTMCAHUS KPUCTAIUTMUECKUX CTPYKTYP

-OCHOBHBIE KpHCTaJUIOTpaduyeckie U KPUCTAUIOXUMUYECKUE METOJIbl HCCIETOBAHUS
KPUCTAJUTMYECKUX TBEPJBIX TEI;

Ymemy:

-OIPEENATh U ONUCHIBATH OCHOBHBIE CTPYKTYPHBIE TUIIBI (YUCIO (GOPMYIHHBIX €TUHUII,
KOOPAMHAIIMOHHBIE YHMCIIA, KOOPAWHALMOHHBIE MHOIOTPAaHHUKH, HAJIMYME IUJIOTHEMIINX
yIIaKOBOK), peIlIaTh THIOBbIE 3aqauyd IO OMNPEJCNICHUI0 KaTerOpHH, CHHIOHHUU, THUITY
LIEHTPUPOBAHUS KPUCTATNIMUECKOU PEIIETKH;

-yCTaHaBJIMBATh B3aMMOCBS3b MEXIY KpPUCTAJUIMYECKON CTPYKTYpoil H  (HU3HKO-
XUMUYECKUMHU CBOMCTBAMU;

-MCIOJIb3ys 3HAHUS OCHOBHBIX JUAarHOCTUYECKHX CBOMCTB MHUHEPAJIOB M TOPHBIX MOPOL
IIPOBOJUTH UX OIUCAHMUE;

-MCIIOJIb30BaTh COBpeMeHHble MHTepHeT-pecypchl, TeMaTHueckue O0a3bl JaHHBIX U
MOJEIUPOBAaHNUE B MPHUKIAJHBIX TMporpamMMmax JJIsi COCTaBJIEHUS OINMUCAHUS 3aJaHHOIO
KPUCTAJIJINYECKOTO BELIECTBA.

Braoemy:

-METOJIMKOH OTmHcaHust MOP(OIOTUU KPUCTAIUIMYECKUX TBEP/IBIX TE;

-METOJIMKOH onpeaeneHus GopMysl CHMMETPUH KPUCTAJUIMYECKUX MHOTOTPAHHUKOB;

-METOJUKOM KPUCTAINIOXUMUYECKOTO OITMCAHMSI OCHOBHBIX TUIIOB KPUCTANINYECKUX
CTPYKTYD,

-HaBBIKAMH UJCHTU(UKAIIMH BELIECTBA M0 JAHHBIM KaUeCTBEHHOTO PEHTTeHO(a30BOTr0O
aHaIN3a;
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-METOJMKOM OIPENEICHUS M OIMCaHUs OCHOBHBIX MHHEPAJIOB M TOPHBIX IOPOA IIO
JUArHOCTHYECKUM IIPU3HAKAM.

3. Kpartkoe conepxanue TUCIUIITUHbI

Beenenune. CopnepikaHue, 3ajadyd M B3aUMOCBA3b C JPYTUMHU JAUCLUUIIMHAMM
CIELUAJIbHOCTH.

OcHoBbl kpuctauorpadguu. Kpucramamueckas CTpyKTypa U CHMMETPHS KPUCTAJUIOB.
CuMMeTpusi Kak OPUHLUI KilacCU(UKALMM KPUCTAIUIMYECKUX TBEPABIX T, IMOHATHE 00
M30TPONHBIX M AHMU30TPONHBIX  KpucTauiax. OCHOBHBIE  CBOMCTBA  KPHUCTAJUIOB:
AQHU30TPOIHS/M30TPOIHS, OJHOPOJHOCTH, CHOCOOHOCTh OTPAHATHCS, CHMMETpPHUS. IIEMEHTHI
CUMMETpUU KOHEUHbIX ¢Quryp. ®opmyna cummerpuu. IloHATHsS KaTeropuu, CUHTOHUM, BUA
cUMMeTpuu. MexayHapoaHas CUMBOJIMKA W TEOPEMbI CIOXEHHUS. 32 BUAA CUMMETPUHU.
[IpaBuna kpucrtamaorpaguueckoil YCTAaHOBKM KpUCTaNIOB, cTepeorpaduueckue MNpoeKIuu
JJIEMEHTOB CHUMMETPUM W NPOEKIMHM T'paHed KpucTauioB. DOpMbl HMICaNbHBIX KPHUCTAIIOB:
MpOCThle M KOMOMHHUpOBaHHbIE ()OPMBI OTpaHEHHUs, MPOCTbie (OPMbI OrpPAHEHUs HM3ILIEH,
CpedHEN W BBICIIEH KATErOpWH, MPOEKIUU T'paHed. PeaibHble KPUCTAIIIbI: OCHOBHBIE METOIbI
BBIpAILMBAaHUs KPUCTAJUIOB U3 PACTBOPOB U PacIIaBOB, (OPMBbI PEATIbHBIX KPUCTAILIOB.

OCHOBBI KpUCTAJNIOXUMHUHU. OJIEMEHTHl MPOCTPAHCTBEHHOUW pemeTku. TpaHcusus.
ONEeMEHTBl CUMMETPUM KPUCTAUIMYECKHX  PEIIETOK. OJJEeMEHTapHas  s4eika. Tumsl
TPAHCISIUMOHHBIX pemeTok. 14 TtumoB pemerok bpaes. IIpocTpaHCTBEHHBIE TpyIIBl 1O
®enopoBy. 230 mnpocTpaHCTBEHHBIX TIpynn. OCHOBHBIE CTPYKTypHble THnbl. OnuncaHue
KPUCTAJIMYECKUX CTPYKTYpP: 4UCIO (GOPMYJIbHBIX €IMHUIl M CTeXHOMeTpuyeckas ¢opmysa
COEIMHEHMS, KOOPAWHAIIMOHHOE YHCIIO, KOOPAMHALMOHHBIM MHOTOTPAHHHUK, PEHTICHOBCKAs
IUIOTHOCTh, TUIOTHEWIINE VYIAaKOBKM M 3allOJIHEHHOCTh IYCTOT, MPOEKIUs Ha 0a30BYyIO
II0CKOCTh. ONMCaHue CTPYKTYPHBIX THUIIOB MPOCTBIX BEIECTB (Meau, MarHus, rpadura, aiMasa
u Jnp.), OuHapHbIX coeauHeHud Tuma AX, AX, (ramuta, ¢aoopura, pyTwia © 1p.),
CIIO)KHOOKCUJHBIX COEJUHEHUHN (LINMHENIW, NepoBCKUTa M 1p.). Kpucramnoxummueckas
kinaccupukanus cuiukaroB. [loHsaTus wu3oMopdHU3M M HOAMMOP(U3M  KPHCTATIIMYECKUX
TBepAbIX Tes. TBepable pacTBOpPHl M YCIOBHUA MX oOpasoBaHusa. OOIIMEe MNpeICTaBICHUS O
PEHTICHOBCKUX METO/aX aHaJIW3a, KAYECTBEHHOM PEHTIeHO(a30BOM aHAIN3€e, UACHTU(DHUKALMS
BEIIIECTBA 110 JJaHHBIM PEHTIeHO()a30BOro METOJa aHAJIN3A.

CoBpeMeHHbIE TeMaTHYecKue 0a3bl JAHHBIX MO KpHCTaiorpaduu, KpUCTANIOXUMUN U
MUHEPAJIOTUM W IPHUKIAIHBIE KOMIIBIOTEPHBIE INPOrPAMMBI IJI OINMCAHMS KPHCTAUIMYECKUX
TBEPABIX TEIl.

OcHoBbl MuHepasioruu U nerporpapuu. OOmmMe CcBeleHHs O MHUHepayax:
KJaccu(uKaysl MHUHEPAJIOB IO XMMHYECKOMY COCTAaBy UM OCHOBHBIE NPEACTaBUTEIN Pa3HbBIX
KJIaCCOB, JMAarHOCTUYECKHE CBOMCTBa MUHEPANOB (FeHE3HUC, MOP(OJIOTUs, XUMHUUECKUI COCTaB,
L[BET, LBET 4YepThl, OJeCK, TBEPAOCTb, CIAHHOCTb, MPO3PAYHOCTh, IUIOTHOCTH UJpP.).
OmnpezeneHne MUHEpPANIOB IO HMX (U3UKO-MEXAaHWYECKUM cBoiicTBaM. OOuiue cBeIeHHUs O
TOPHBIX NIOPOJIaX: CHCTEMAaTUKA FOPHBIX OPOJ [0 TEHE3UCY. ONMCAHUE IIPEICTABUTENEH Pa3HbIX
TUIIOB TOPHBIX TOPOJ, OCHOBHBIE XapaKTEPUCTHKH TOPHBIX HOPOJ (T€HEe3UC, MUHEpaIbHbIN
COCTaB, CTPYKTypa, TEKCTypa, TBEPJOCThb, MJIOTHOCTh IOPHBIX Mopon). OmpeneneHue ropHbIX
MOPOJI O MX (PU3UKO-MEXaHUUYECKUM CBOWCTBAM.

4. O0bem y4eOHOM AUCIMILTUHBI

Bun yue6HO# paboTh B 3a4eTHBIX | B akageMuueckux
eIMHUIaxX qacax

OO1ast Tpy10€MKOCTb AUCIUITUHBI 3 108

1o yyeOHOMY IIaHy

AyIUTOpHBIE 3aHATUA: 1,33 48

Jlexuuu (Jlek) 0,44 16

[IpakTuueckue 3aHATUS 0,44 16

Jla6opatopus (J1ab) 0,44 16

CamocrosarensHas pabora (CP): 1,67 59,8

CaMOCTOATENBHOE N3YUEHUE Pa3/IeIoB Kypca 1,67 59,8
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KonTaktHas camocTosiTenibHast pabora 0,2
Bua uToroBoro KOHTpOJISL: 3a4ET - -
Bun yae6HO#I paboThI B 3ayeTHBIX | B actpoHOM.
eMHUIIAX qacax
OO0mmast TpyI0eMKOCTh TUCITUTUTHHBI 3 81
o y4eOHOMY TUTaHY
AyIUTOPHBIC 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,44 12
[IpakTrueckue 3aHATHS 0,44 12
Jlabopatopus (JIab) 0,44 12
CamocrositensHas pabota (CP): 1,67 44,85
CaMocTosTenpHOE U3YUEHHUE Pa3/IeioB Kypca 1,67 44,85
KonrakTHas camocTosiTenbHast pabota 0,15
Bug uToroBoro KOHTpOJIS: 3a4eT - -

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«IIpoexkTHpOBaHHUE AeTajell MAIIIMH H ATIMAPATOB B TEXHOJOTHH 3AIUTHI OT
koppo3un» (b1.B.10)

1.1lenw u 3a1a94d TACITUTUTHHBI

[lenp MUCIUIUIMHBI - HAy4YUTh CTYACHTOB TBOPYECKOMY IOJIXOJY K BBITIOJHESHUIO
WHXXEHEPHBIX PAacueTOB HA MPOYHOCTH, KECTKOCTh W YCTOWYMBOCTH JIEMEHTOB KOHCTPYKITUH,
JeTasneil ¥ y3J10B MallliH U anmaparos.

OCHOBHBIMU 33Ja4yaMH JUCIUIUIMHBI, PEIICHHE KOTOPHIX OOeCHeurBaeT JOCTHXKEHUE
L[EJIH, SBIISIOTCSA:

-M3y4eHHE TUIIOBBIX JIEMEHTOB KOHCTPYKLUUNA XUMHUYECKOTO 000pyI0BaHU S,

-OCBOEHHUE OCHOB METOJUKH MPOCKTUPOBAHUS;

-o0ecrieueHne HeOOXOAMMOMN TEXHUUECKOW MH(POPMAIIUEH NIl BOCIIPUATHUS CTYICHTAMH
psiaa MocieyomuX TUCIUIUINH.

2. TpeboBaHus K pe3yabTaTaM OCBOCHHUSI TUCIUILINHBI

Nzyuenue kypca «lIpukiagHas MexaHuka» criocoOCTBYET MPHUOOPETEHUIO CIIECAYIOUINX
KOMITETCHIIUH:

-CIIOCOOHOCTH HaJIA)KUBATh, HACTPAUBATh U OCYLIECTBIIATH POBEPKY 000PYIOBAHUS U
nporpammubix cpeacts (ITK-6);

-CIIOCOOHOCTH aHAJIM3UPOBATH TEXHUYECKYIO TOKYMEHTALIMIO, 010MpaTh 000pyI0BaHuE,
TOTOBUTD 3asBKH Ha MPHOOpeTeHrne 1 peMoHT obopynoBanus (ITK-9).

3.B pesynbrare uzydeHus: AUCHUILTUHBI 00yUYaIOUIUiics 0 mporpaMme OakanaBpuaTa
JOJIKEH 3HAm®b '

-KOHCTPYKIIMH, TUTIKH U KPUTEPUU PAOOTOCTIOCOOHOCTH JIeTaliel MaIIiH, COOPOYHBIX
enuHull (y3JI0B) U arperatos;

-OCHOBBI TEOPUU COBMECTHOM pabOThI M METOIbI pacyeTa JeTallei U y3JI0B MallllH U
anmnapaToB XUMUYECKOW TEXHOJIOTHH;

yMmemy:

-BBIMOJIHSITh U YUTATh TEXHUYECKUE CXEMBI, YEPTEKH U ICKU3BI JeTaje, y3JI0B U
arperatoB MallllH, COOPOYHBIX YEpTEekKel 1 yepTex H 00IIero BUa;

-POU3BOJAUTHL  pacdyeTbl MO  OCHOBHBIM  KpUTEPHUSIM  PabOTOCHOCOOHOCTH U
KOHCTPYHPOBAHUS JeTalleil MallliH;

-TIPOU3BOIUTH PAcUeThl U KOHCTPYUPOBAHUE JIeTAICH MAIIMH U MEXaHU3MOB C y4ETOM
MIPOU3BOJICTBEHHOM TEXHOJIOTHH U YKCILTYaTalluH;

enadems.

-HaBBIKAMU KOHCTPYHUPOBAHUS U TEXHUYECKOTO TBOPUECTBA;

-TipaBUJIaMH TIOCTPOSHUS TEXHUYECKUX CXEM U YepTEeKei;
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-OCHOBHBIMHM METOJ[AMHU PacyeTa M MPOEKTUPOBAHUS MEXaHHYECKUX Y3JIOB U JICMEHTOB
TEXHUKH.

4. KpaTkoe cosepkaHue JUCHUTUIMHBL:

Monayns 1. «Pacdyer XMMHUYECKOTO ammapara ¢ MEXaHHYECKHM IepEeMEIIMBAIONIIM
YCTPOMCTBOM).

ITo Bcem sTamam KypcoBOro mpoekTa ohopMIIIeTcsl eluHasi TOsSCHUTENbHAs 3arucKa. B
MOSICHUTENIFHYIO 3alMCKy BKIIOYAIOTCS TPOEKTHBIE M TPOBEPOYHBIE PACYETHI THIIOBBIX
HJIEMEHTOB B COOTBETCTBHH C ICHCTBYIOIIMMHU MeTOANKaMu. [IponsBoautcesi:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTePHAJIOB;

2) pacdeT OCHOBHBIX T€OMETPHUECKUX Pa3MEPOB arIapara;

3) pacyeT TONIIMH CTEHOK arapara u pyOaliku;

4) moI00p MPUBOIA;

5) pacdeT (aHIEBOrO COSAMHEHUS KPBIIIKU C KOPITYCOM arapara;

6) pacueT BaJla MEIIaJIKU Ha BUOPOYCTOMUNBOCTh U MIPOYHOCTb;

7) mobop u pacuer My(ThI;

8) moa0op M pacyeT YIIOTHEHUSI.

Monynsb 2. «Heprtex oOuiero Bujia anmapara.

BrmmonaseTcss 4epTexk oOIIero BHa ammapara ¢ BUIAMH, pa3pe3aMH, CEYCHUSIMHU U
BBIHOCHBIMH DJIEMEHTaMHU, JAIONIMMH TIOJIHOE TIPE/ICTaBlIeHHEe 00 €ro yCTpONCTBE M MPUHIIHIIC
paboTel. UepTex o01iero Bua anmapara CoAepKuT:

1. N3o00paxkenue anmnapara (BUIbl, pa3pe3bl, CEUEHUS, BBIHOCHBIE JIEMEHTHI),
coJiepKalie OKOHYaTeIbHble KOHCTPYKTUBHBIE PELLICHUSI.

2. OcHOBHBIE pa3MepBhI.

3. PacnionoxeHnue mTynepos, JIt0Ka, ONOp annapara.

4. Tabnuiy Ha3HauYEHHUS MITYLIEPOB B armmapare.

5. TexHuueckyro XapaKTepUCTUKY M TEXHUYECKHE TPEOOBAHUS K HEMY.

Ha BTOpOM nHcTe BBITIOJHSIOTCS YEPTEKU COOPOUHBIX EAWMHUIL M jaeraneil. UepTexu
BBITIOJTHSIOTCS HA JTucTax gopmara Al.

KypcoBoi#i mpoekT sBISE€TCS CaMOCTOSTEIIBHOW pabOTOW CTyneHTa, KOTOPBIA HECET
MOJIHYI0 OTBETCTBEHHOCTD 33 €€ KaueCTBO (IIPaBMWIIBHOCTh PacyeToB, oopmiieHue uepTexeil) u
CBOEBPEMEHHOCTh BBINOJIHEHHs BceX 3TanoB pabot. [IpenonaBaTtens — pyKoBOAUTENb MPOEKTa
HampaBJigeT paboTy CTyJEHTa, KOHCYJIbTHPYET IO HESCHBIM BOIIPOCaM, OMpeEeNsieT CTeleHb

3aBEPIICHHOCTH OTICIBHBIX ATAIIOB IPOCKTHPOBAHKS.
O06beM yueOHOM TUCIIUIUIMHBI

B 3auetnpiX | B akanmewm.
eIMHULIAX gacax
OO11ast TpyA0€MKOCTb AUCHUIUIMHBI 10 Y4eOHOMY IJIaHy 3,0 108
AyIUTOpPHBIE 3aHATHS: 0,44 16
Jlexuuu (JI) - -
[Tpaktrueckue 3anstus (I13) 0,44 16
CamocrosarenbHas pabora (CP): 2,56 91,8
CaMoCTOATENBHOE N3YUEHUE Pa3/IeIOB Kypca 91,8
KoHTakTHas camocTosiTeNbHas paboTa 0,2
Bun xonTpos: 3auet / 3x3ameH Kypcogoit
npoexT/
3auer C
OLIEHKOU
B 3auernbix | B actpos.
eIMHUIIAX qacax
OO11ast TpyA0€MKOCTh AUCHUIUIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
AyIUTOpHBIE 3aHATHUSA: 0,44 12
Jlexrum (JI) - -
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[Ipaktuueckue 3ausarus (113) 0,44 12

CamocrosrenbHas padora (CP): 2,56 68,85

CaMocTosATeTpHOE U3YUCHUE Pa3/Ie]IOB Kypca 68,85

KonrakTHas camocTosiTennbHast pabota 0,15

Bu koHTpOIIS: 3a4eT / aK3aMeH Kypcosou
poexT/
3auer C
OLICHKOM

AHHOTaNUA padoyeil MPOrpaMMbl TUCHUIJIMHBI
«JlaGopaTopHble padoThl N0 GU3NYECKOH XMMHU KOPPO3HOHHBIX npoueccoB» (b1.B.11)

1. Ilenwm m 3a7a9M JUCIIMTLTAHBI
[lenp MUCHMIUIMHBI — O3HAKOMHTH M PACKPHITHh BO3MOKHOCTH OCHOBHBIX 0a30BBIX

IKCMEPUMEHTAIBHBIX METOJOB (U3MYSCKOW XUMHUH, HAYYUTh CTYJIEHTAa BUICTh OOJACTH U
mpeenbl TMPUMEHEHUsST 3TUX METOJIOB WCCIICJOBAHUS, YETKO MMOHUMATh WX MPUHIMITHATILHBIC
BO3MOYHOCTH ¥ OTPAaHUYCHHUS MTPH PEIICHHHA KOHKPETHBIX SKCIIEPUMEHTAIBHBIX 3a7a4.

3amaun M3y4eHHS JUCIUTLINHBI CBOASTCS K (DOPMHUPOBAHHIO Y CTYJICHTA TBOPYECKOTO
MOJIX0JIa K Pa3BUTHIO HABBIKOB (PM3WKO-XHMMHUYECKOTO HMCCIICJIOBAHUS, TPAMOTHOM IMOCTaHOBKE
Ja00OpaTOPHOTO MCCIIEIOBAHMS M HAXOXKJECHUIO MyTEH €ro peanu3aliy, aHaiu3a U 0000meHus
MOJTYYEHHBIX SKCIIEPUMEHTATBHBIX PE3YJIbTATOR.

2. B pesynbrare n3ydeHus kypca «JlabopaTopHbIil MPakKTUKyM 1O (U3NIECKON XHUMHUN
CTYICHT JIOJIKEH:

O6manate ciaexyromumu npodeccuonanbubiMu kKommneteHusamu (11K):

-CIIOCOOHOCTBIO  MPOBOAMTH  CTAHIAAPTHBIE U  CEPTU(UKALMOHHBIE  UCIBITAHUS
MaTepHaIOB, U3JCIUI U TeXHOJoruueckux nporeccos (ITK-17);

— CIOCOOHOCTBIO HCIIOJIB30BATh 3HAHME CBOMCTB XMMHUYECKHX JJIEMEHTOB,
COEIMHEHUN M MaTepHaioB Ha MX OCHOBE IS peuieHus 3afad MNpodecCHOHaTbHOU
nestenpaocTH (ITK-18);

— TOTOBHOCTBIO HCHOJb30BaTh 3HAHUS OCHOBHBIX (U3UYECKUX TEOPHUM IS
pelieHus  BO3HUKAOIMMX  (GU3WYECKUX  3a7ad, CaMOCTOSATEIbHOrO  MPUOOpETEeHUs
(bu3nyecKux 3HAHUHU, JUIS NOHMMaHUS MPUHIUIIOB pabOThl IPUOOPOB U YCTPOMCTB, B TOM
YHCIIE BBIXOASAIIMX 32 TPEIesibl KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

3namo:

— [PUHIMIBI PAOOTHI U CXEMBI UCTIOJIb3YEMbIX U3MEPUTENbHBIX YCTAHOBOK;

— BO3MOXHOCTM METOJOB CHEKTPOXHUMHH Ui MPOBEICHHUS KAaueCTBEHHOTO U
KOJIMYECTBEHHOTO0 aHAJIM3a XWMUYECKUX CHCTEM, OIpPENEeNICHUS TEePMOJUHAMUYECKUX
CBOMCTB XUMHUYECKHX BEIIECTB;

— KOHJIYKTOMETPHYECKUH U  TMOTCHIIMOMETPUUYECKUN  METOJbl  HAaXOXKJICHUS
TEPMOJUHAMHYECKUX XapPAKTEPUCTUK OJICKTPOIUTOB (aKTUBHOCTEH u Kod(duireHToB
AKTUBHOCTH, KOHCTaHTBHI JUCCOIHAIINH, TEPMOIUHAMUYECKUX XapaKTEPUCTUK PEAKIIUN);

—  (usuKo-XxUMHUYECKHE METOJBI UCCIEeIOBaHUs U aHanM3a (Pa3oBBIX paBHOBECHIl B
OJIHO- U MHOTOKOMITOHEHTHBIX CHCTEMaX, IMyTH MOCTPOeHUs (a30BbIX AUATPAMM COCTOSIHHUS,

— DOKCIEpPUMEHTAIbHBIE METOJAbl M3YyYeHUS KHHETUKH XUMUYECKHX pEaKIui,
CHOCOOBI OTIPe/IeTICHHS] KOHCTAHT CKOPOCTEH U MOPSAKA XUMUYECKHX PEaKIni.

— KaJOPUMETPUYECKHE METOJIbI OMPENENeHUs TEeIUIOEMKOCTH, TEIUIOBBIX YPPEeKTOB
U APYTUX TEPMOXUMHUYECKHUX CBOMCTB H3y4aeMbIX OOBEKTOB.

Ymemy:

— TMPUMEHATh  TEOPETHYECKHME 3HAaHWUS W DKCIEPUMEHTATbHBIE  METOJBI
UCCIeoBaHUs (PU3NYECKON XUMHUH MIPH PEIICHUH PO (HEeCCHOHATBHBIX 33/1a4;

— chopmynupoBaTh mpobdIeMy U 000CHOBATH BBIOOP IKCIIEPUMEHTAIBHOTO METO1a
WCCIIeIOBAHUS, IOCTABUTH LIETU U 33/1a4l K HAMETUTH IYTH UX TOCTHKEHUS;

81




— TMPOBECTH MATEMATHYECKYI0 OOpa0OTKYy IKCIEPUMEHTAIbHBIX JIaHHBIX Ha 0a3e
TEOPETUYECKHUX 3HAHUN N0 (PU3NUECKON XUMUH;

— MPEACTaBIAThH JaHHBIC Ja00OPAaTOPHOTO HCCIENOBAaHUS B rpaduueckod Gopme u
Ha OCHOBE IMOJYYEHHBIX 3aBUCUMOCTEN ONPENEIATh COOTBETCTBYIOIINE TEPMOIMHAMUYECKUE
Y KUHETHYECKHUE XapaKTEPUCTUKU XUMUYECKON CUCTEMBI U XUMHUYECKOTO IIPOLIECCa;

— TMPOBOJUTH aHAIU3 M KPUTUUYECKHU OLICHUBATH IMOJIYYCHHBIC DKCIEPUMEHTAIbHBIC
JaHHBIE, 0000IIaTh U JesIaTh 000CHOBAHHBIC BBIBOJIBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIBHBIX METOJOB (DU3MUYECKON XUMHUU
JUISL pEUIEHUS] KOHKPETHBIX MCCIIEIOBATENBCKHUX 3a/1a4;

— DKCIEPUMEHTAIBHBIMU METOJAaMU HUCCIEAOBAHUS COCTOSIHUSL XHMHUYECKOTO
pPaBHOBECHS U KHHETUKH XUMUYECKOTO MPOIECCa.

— nmnpuemamMu OOpaOOTKH TMOJYYEHHBIX ONBITHBIX JAHHBIX JUIsl BBISBICHUS U
YCTAaHOBJICHUSI B3aMMOCBSI3€H MEXIy TEPMOIMHAMUYECKUMH CBOMCTBaMH M (U3HUYECKUMU
rapaMeTpamu Mporecca;

— 3HaHUSIMH OCHOBHBIX 3aKOHOB (DM3MYECKON XUMHUU [UISI COJEp)KaTeIbHOU
WHTEPIPETAMU MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YIbTATOB.

3. Kpatkoe conepxanue TUCITUTUTHHB

[IpuMenenne MeETOMOB (PH3UKO-XUMUYECKOTO HCCIICNOBAHHUS JUISI  ONPEICIICHUS
TEPMOJUHAMUYECKUX I KHHETUYECKUX XapAKTEPUCTHUK XUMUIECKUX CHCTEM.

CHexkTpoXuMHYECKHEe METOAbl HccienoBaHus. KadecTBeHHBI aHamu3 BEIIECTBA
(ompenenenre MEXBSIACPHBIX PACCTOSHUN, MOMEHTOB WHEpHHH MoJekyn). OmnpeneneHne
KOJIMYECTBEHHBIX XapaKTePUCTUK (CTETMEHW JTUCCOIMAIMM W KOHCTAHTBl JTUCCOIHAIINN
ANIEKTPOJIUTOB, TEIIIOEMKOCTH BEIIECTBA).

DJIEKTPOXUMHUYECKHE MeTOoAbl  uccieaoBanus. Kongykromerpus. OnpezneneHue
KOHCTAHTBl JUCCOIMAIIMN CJIa00TO AJIEKTPOJUTAa, CTENEHW JAWCCOLMAINH, DSJIEKTPUUYECKON
MPOBOJUMOCTA  TPH  OECKOHEYHOM  pa30aBICHUU  KOHIYKTOMETPUUECKHM  METOJIOM.
[Torenmomerpus. OnpenesneHre TEPMOIMHAMUYECKUX XapPAKTEPUCTUK XUMHUYECKOW peaKIuu
M3y4YeHUE BIUSHUS T00ABOK HA TIOTCHIIHAI JICKTPOIa.

®da3oBo€ paBHOBECHE B OJHOKOMIIOHEHTHBIX cHcTeMax. DU3MKO-XMMUYECKUN aHaIu3.
N3ydenune 3aBUCUMOCTH CBOMCTB CUCTEMBI OT €€ cocTaBa. Kpuble oxnaxaeHus. OnpeaeneHue
cocTaBa 3BTEKTHYECKOW cMmecu. [locTpoeHue aumarpamMm KUIIEHUS] M JAMarpaMM IUIABKOCTH IS
OuHapHBIX cucTeM. OrpaHUYeHHas PAaCTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CUCTEMaX.

Xumuueckoe paBHoBecue. OmnpenesieHue KOHCTaHThl XUMHUYECKOTO paBHOBECHUS U
TEI10BOTO A (HeKTa XUMHUIECKON peaKIuu Ha MPUMEpe PEaKIIui pas3IoKCHHS.

Tepmoxumus. Kanopumertpus. Onpenenenue TEIIOEMKOCTH BEIIIECTB
KaJIOPUMETPUUYECKUM METOJIOM.

4. O0bem y4eOHOM AUCIMUILTHHBI

B 3a4eTHBIX | B aKazeM.
eAMHUIIAX gacax
OOmast TpyJOEMKOCTh JUCLHUIUIMHBI MO Yy4eOHOMY 30 108
IUIaHY '
AyIUTOpHBIE 3aHATUA: 0,89 32
JlaGopaTopus 0,89 32
CamocrosarensHas pabora (CP): 2,11 75,8
CamocrosTenpHOE U3yUEHUE pa3IeioB Kypca 75,8
KonTakTHas camocTosiTesbHast paborta 0,2
Bu koHTpoOIIs: 3a4et / sK3aMeH — 3ayer
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B 3a4eTHbIX | B acTpOH.
eIMHHIIAX qacax
OOmast TpyJOEMKOCTh JUCIHHIUIUHBI IO Yy4eOHOMY 30 81
IJIaHy ’
AyIMTOpHBIC 3aHATHUS: 0,89 24
Jlaboparopus 0,89 24
Camocrostensnas padora (CP): 2,11 56,85
CaMocTosATeTbHOE U3YUCHUE Pa3/IeIOB Kypca 56,85
KonrtakTHas camocTosiTenbHast paboTa 0,15
Bun xonTposs: 3auet / 3x3aMeH — 3ayeT

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«AHCcTpyMEeHTAJIbHbIE METO/IbI XHMUYECKOr0 AHAJIN32 B TEXHOJIOTMH 3a1IUTHI OT
koppo3un» (b1.B.12)

1.1lenu u 3a1a9n TUCITUTIIIAHBI

Hens aucuuniauHel: npuoOpeTeHne 00Yy4arolMMUCA 3HAHUW 10 OCHOBHBIM TpyIIam
MHCTPYMEHTANbHBIX  ((U3UKO-XMMHUYECKHUX) METOJ0B xumuueckoro anaimmza (MMXA),
HanOoJiee MHUPOKO MPUMEHSEMBIX B TTPOMBIIIUICHHOCTH U MCCIIE0OBATENBCKON paboTe, a Takke
KOMIIETEHIINH, HEO0OXOJAMMBIX XHMHUKAM-TEXHOJIOTaM BCEX CICIHAIBHOCTEH I PEHICHUs
KOHKPETHBIX 33]1a4 XHUMHUUECKOTO aHaJIH3a.

2. B pe3ynbrare 0CBOCHUS AUCIUIUTMHBI 00 YIArOIIHIACS TOJKEH:
OBJIQJICTh CJICIYIOMIUMHU KOMIIETECHIIUSIMH:
- CMOCOOHOCTHIO TIPOBOJIUTH AHAIH3 CHIPhS, MATEPHAIIOB U TOTOBOM MPOIYKIIUU, OCYIIECTBIISATh
oreHKy pe3ynbpratoB anaiausa (I1TK-10);
- CIMIOCOOHOCTHIO ITUITAHMPOBATh W TMPOBOJUTHh (PU3WYECKHE W XUMHYECKHE SKCIICPUMEHTHI,
MPOBOJUTH OOPabOTKY pe3ylIbTaTOB W OIEHWBATHh MOTPEITHOCTH, BBIIBUTATh THUIOTE3bl U W
YCTAQHABJIMBATh TPAHUIBI WX MPUMEHEHUS, MPUMEHATh METOJbl MATEMAaTUYECKOTO aHalu3a W
MOJICIIMPOBAHUS, TCOPETUUECKOTO M IKCIIepuMeHTaIbHOro uecnenoanus (ITK-16);

- TOTOBHOCTBHIO TIPOBOJUTH CTAHIAPTHBIE M CEePTU(UIMPOBAHHBIC HUCIBITAHUS
MaTepHaIOB, U3JCIIUI B TeXHOoJoruueckux mpoieccos (ITK-17);

3nameo:
— TEOPETUYECKHE OCHOBBI MeTOJ1I0B IMXA;
- TIporiecchl (HOPMHUPOBAHMS AHATUTUYECKOTO CHTHANIA B pasiudyHbix UMXA;
— paccMOTpEHHE PUHITUIIOB U3MEPEHUN B CTaHIAPTHBIX MpHOOpax;
— ocHOBbI MeTposioruud MMXA B cootBercTBUU ¢ pekoMeHaarusamMu MIOTTAK.—

Ymems:
-  TPUMEHATH NPUHOOPETEHHBIC TEOPETUYECKUE 3HAHUSA W IPAKTUYECKHE HABBIKK B
poheCCHOHANBHOM JICATEILHOCTH JIJISI PEIICHHS KOHKPETHBIX XMMUKO-aHAJIMTUICCKUX 337124,

Braoemy:

Metogosioruet UMXA, mnpoko UCnoib3yeMbIX B COBPEMEHHOM aHAIIUTUUECKOW MTPAKTHUKE;
CUCTeMOM BbIOOPA METO/1a KAYECTBEHHOTO M KOJIMYECTBEHHOTO XUMUYECKOTO aHAIIN3a;
- OLICHKOM BO3MOYKHOCTEH METO[a aHAIIN3a;
- OCHOBHBIMH CIIOCOOaMU METPOJIOTHUECKON 00pabOTKH pe3yabTaTOB KOJINYECTBEHHOTO
XUMHYECKOT0 aHaIu3a.

3. ConeprxaHue TMCUUILTUHBI
Oo6mas xapaktepuctuka UMXA. OCHOBHBIE HCTOUHUKH TIOTPEITHOCTEH Pe3yIbTaTOB aHAIM3a
crocoObl ux oneHku. OneHka mpeena oOHapyKeHusl ¢ Ucnoib3oBanueM dopmynsl Kaiizepa u
CTaHAAPTHOIO OTKJIIOHEHUS MUHUMaJIbHOTO JeTekTupyemoro curdaia no MIOITAK. Jlunelinbrit
JMama3oH ompesenseMbix KoHIeHTparwii. CrangapTHeie o0pa3bl coctaBa. (OCHOBHBIE
AHAJIMTUKOMETPOJIOTMYECKHUE XapaKTePUCTUKH METOJIOB U Pe3ylIbTaTOB aHaU3a, CIOCOOBI UX
OIICHKH: TIpefieNl OOHApYKEeHUS, KO (UIIMEHT UyBCTBUTEIBHOCTH, TPAHUIIBI TUATIA30HOB
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ONPEEAEMbIX COACPKAHUM, CEIEKTUBHOCTb, IPELU3NOHHOCTD, IPABUIIBHOCTb, 3KCIIPECCHOCTb.
Mertoaasl mpo6ooTOOpa, pa3aeneHnss 1 KOHIEHTPUPOBAHNUS BEILIECTB.

Metononorus HMMXA. IlpueMbl KOJMYECTBEHHBIX HM3MEPEHHM (METOJ TIpagyupOBOYHOMN
3aBHCUMOCTH,. BHEIIHEr0 M BHYTPEHHETO CTaHIapTa, METOJA J00aBOK). AHaIUTHYECKHE U
METPOJIOTHYECKHE XAPAKTEPUCTUKU PpA3IUYHbIX HMHCTPYMEHTAJIbHbIX MeToa0B. [loHsTHE 00
aTTecroBaHHOW Metonuke. [IpoGiieMbl BbIOOpa Merona aHanmusa. OOOOIIEHHBIC CBEACHUS O
I'OCT P UCO 5725 (2002).

OOmast xapakTepUCTHKAa CIEKTPaTbHBIX METOJNOB aHaim3a. Kiraccuukamus CIeKTpaTbHBIX
METOJIOB aHaim3a. llodyueHne XWMUKO-aHAJUTUYECKON WHGPOpMAalUU TMPH B3aUMOJCHCTBHUU
AJIEKTPOMArHUTHOTO M3JIy4YEHHUSI C BEIIECTBOM. ATOMHAasi U MOJIEKYJSPHAs CIEKTPOCKOIIHSL.
AGCOpOIMOHHBIC 1 SMUCCUOHHBIE METOIbI aHAJIH3A.

ATOMHO-?MHUCCUOHHBINA CIIEKTPAJIbHBIN aHAIN3. TeopeTnuecKkrne OCHOBBI AaTOMHO-YMHUCCUOHHOTO
CHEKTpaJbHOrO aHaiu3a. McrouHuku Bo30yxaeHUs crekTpoB. KauecTBeHHas XapaKTepHCTHKa
AQHAJIMTUYECKOTO CHUrHaja. VHTEHCHBHOCTh CHEKTpajbHBIX JIMHUA Kak Mepa CoJiep’KaHus
aneMeHTa B MmpoOe. @DakTophl, BIMAONIME HAa WHTEHCUBHOCTh CHEKTPAJbHBIX JIMHHM.
CrniektpanbHble NMPUOOPHI W CIOCOOBI PETUCTPAllMU CHEKTpa. pacuruppoBKa SMHCCHOHHBIX
CHEKTPOB M HAECHTU(DUKALMS 3IEMEHTOB MO UX CHEKTpaM. ATOMHO-PMUCCHOHHBIM aHaANM3 C
WHIYKTUBHO  CBs3aHHOW  1uta3mMod.  KomuuecTBeHHBIM — aHanmu3.  ATOMHO-IMHCCHOHHAS
¢dboToMeTpus miiaMeHu. ['a30Bble TIaMeHa Kak BUbl HU3KOTEMIIEpaTypHOH 1a3mbl. briok-cxema
mwiaMeHHoro (¢oroMmerpa. Bo3MOKHOCTH MeTO/a M €ro OrpaHndYeHHs. AHUOHHBIN U KaTHOHHBIN
addexTer. ObIaCTH TPUMEHEHHS.

AToMHO-abcopOLroHHas criekTpoMeTpusi. OOmias xapaKTepUCTHKa METOIa U aHATUTUYECKOTO
curHana. [lornomnieHue 31eKTpOMarHUTHOTO U3Ty4eHHsI CBOOOTHBIMM aToMaMU. biok-cxema
npubopa. VICTOUHHKHM MOHOXpOMATHYECKOTO u3mydeHus. CrnocoObl aTroMu3aIuu mpoOsI.
CpaBHEHHE aHAUTUTHYECKUX XapaKTEPUCTUK METOJI0B aTOMHOM aOCOPOITMM M aTOMHOM YMUCCHUH.
AHaIUTHYECKasi MOJICKYJSpHAsl CHEKTPOCKonusa. MeToabpl ONTHYECKOW MOJICKYJISIPHOU
CHEKTPOCKONMUU. XapaKTepUCTHUKa aHATUTHUECKOTo curHaia. [lormomnieHue 3neKTpoMarHuTHOTO
U3ITy4eHUs] MOJIEKYJIaMU. DJIEKTPOHHBIE MEPEXO0/IbI U CIIEKTPHI MOTIOUIEHHUS MOJIEKY. 3aKOH
byrepa-JlamGepta-bepa. Monsipaslii koaddurment noriomenus. CnekTpoGoToMEeTPUISCKUN U
dboToMeTpuueckuii aHau3. ONTUMU3ALMS YCIOBUM aHATUTHUECKUX omnpeieneHnid. OTKIOHEeHUs
oT 3akoHa byrepa-JlamGepra-bepa. Anmapatypa st CHEKTpo- U (POTOMETPUIECKUX U3MEPEHUH.
TounocTh pe3ynbTaToB poTomMeTprueckux onpeaeneHuil. Juddepenunansaas GoTomMeTpus.
MeTo bl CrIEKTPOPOTOMETPUUECKOTO TUTPOBAHHUS.

Onyopumerpudeckuii aHanu3. [lpupoma aHamuTHueckoro curHana (GIyopecleHIMH U
dochopecuenuu. KBaHTOBBIH W SHepreTuueckuii BbIXoAbl. DakTophl, BIUAIONIUME Ha
WHTEHCUBHOCTh  (hyopecueHuu. TemmeparypHoe U KOHUEHTPAIMOHHOE  TYIIECHUE
¢bnyopecueHuu. 3epKaibHas CHUMMETPHUS CHEKTPOB IMOTJIONMIEHUS W HUCHYCKaHUA (IIPaBUIIO
JleBmmna). 3akoH BaBunoBa. Cxema ¢uyopuMeTpuueckux u3MepeHuil. Beibop mepBUYHOTO H
BTOPUYHOTO cBeTO(GMIBTPOB. [ pagynpoBoyHas 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAIHU3.
TypOumumerpuyeckuii u  Hedenomerpuueckuii MerTonbl aHanu3a. PaccesHue cBeTa
IUcrnepcHbiMU  cucTeMaMu. CBsI3b  ONTUYECKOW IUJIOTHOCTH — JTUCHEPCHOM  CHUCTEMBI  C
KOHIIeHTpauueil onpenensemoro BemectBa. Koapdunment MyrHocTu cucteMsl. TeopeTrueckue
OCHOBBI TypOuIMMeTpuu U HeeromeTpuu. YpaBuenue Panes. CpaBHUTEIbHAS XapaKTepUCTUKA
AHAJIMTUYECKUX CUTHAJIOB B TypOuauMeTpun u Hedenomerpun. TpeboBaHus, MPEAbIBIsIEMbIE K
HCIOJIb3YEMbIM AHAIUTUYECKUM PEAKIIHUSM.

OOmiass XapakTepUCTHKa DJIEKTPOXMMHUYECKUX METOJO0B aHalu3a U HX KiIaccu(UKaIus.
Knaccudukaiuss >1eKTpoIOB B OIIEKTPOXMMHUYECKUX MeETOoJax aHanuza. [lonspusyemble u
HETOJSIpU3yeMble 3JEKTpoabl. M cronb3yemMbple XUMHYECKHME U AIEKTPOXMMUUYECKHE PEaKIUH,
TpeOOBaHUs, MPEAbIBISIEMbIE K 3TUM peakiusaM. Bo3smoxuoctn IXMA.

Konngykromerpuss U KOHAYKTOMETpUUeckoe TutpoBaHue. OOmias xapakTepUCTHKa METOJa.
AHaTUTUYECKUN CUTHAT B KOHJIYKTOMETPHUH. YJelbHasi U SKBUBAJIEHTHAS 3JIEKTPOINPOBOAHOCTD
pacTtBOpoB  3neKTposnuToB.  [logBuwkHOCTH  MOHOB.  IIpsiMas  KOHIOYKTOMETpUsS U
KOHJIyKTOMeTpuueckoe TuTpoBaHue. Kpubie TtutpoBanHusa. @DaxkTopsl, BIUSOIIME HA BUJ
KpUBBIX TUTpOoBaHus. [[puHIIMNIHaIbHAS cXeMa YCTAaHOBKH JUIsl KOHIYKTOMETPUUECKHUX
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U3MEPEHUH, HCIOIb3yeMble IMIEKTpOoabl. Bo3moxknHocTH Meroaa. Ilpumeps! omnpeneneHui.
BsicokouyacTOTHOE TUTpOBaHUE. BO3MOXKHOCTH METO1a.

[loTeHuomeTpuss M MOTEHIMOMETPUUECKOE THUTpOBaHUE. HHAMKATOpHBIE AIIEKTPOABI U
3NEKTpOabl cpaBHeHHs. [loTeHIMan >3JeKTpoja KaK aHAJIUTUYECKUM curHail. HoHomerpus.
JonnanoBckuid u  quddy3uoHHBI  moTeHImanbl. Kimaccudukamuss  HMOHOCETCKTHBHBIX
AJEKTPOI0B. YpaBHeHue Hukonbckoro-OitzenMana. MeTobl KOJMUYECTBEHHBIX OMPEACTICHUN 1
ycioBus ux npuMenenus. lpsamas norenuuomerpus (pH-metpus, nonomerpusi). BozmosxkHocTH
MeTrozaa. Merozps! TuTpoBaHus. OOpaboTKa KPUBBIX TOTEHIIMOMETPUUECKOTO TUTPOBAHMS.
Bonberamnepomerpuyeckne MeTonpl aHanmmsa. Kimaccumueckas mossiporpadus. Ilomspo-rpammebl.
Wurtepnperanus nonsporpamMMm. OcCTaTouyHbli M KOHJAEHCATOPHBIA TOKH. YpaBHEHHE
noyisiporpadgudeckoid  BonmHBI  ['elipoBckoro-MnpkoBuya.  [loTeHnmMan  TMOJYBOJHBI — Kak
KayecTBEHHas  XapaKTepUCTHKa  AHAJIWTUYECKOTO  CUTHajma. Bpibop ¥ Ha3zHayeHHe
nossiporpadguueckoro  (oua. Ilpenenvupiii  muddy3MOHHBIH TOK KaK KOJHMYECTBEHHAs
XapaKTepUCTUKa AaHAJUTHYECKOro curHaia. AmmepomeTpuyeckoe TuTpoBanue. OoOmas
XapaKTepUCTUKa METOJa M aHAJUTHYECKOIro CUrHaja. BpiOop ycioBHil amMmepoMeTpHuecKHx
n3Mmepenuil. [IpuHIUnuanpHas cxeMa aMIepoMeTpuyeckoro TUTpoBanus. Kpusble TUTpOBaHUS.
[Ipumepbl NpakTUYECKOTO UCIIOJIb30BAHUS METO/1a.

Kynonomerprnuecknii MeTo 1 aHanusa

Knaccudukanuss metonoB KyiaoHomeTpud. KoimdecTBO 37eKTpHUYecTBa KakK aHAIUTUYECKUIN
curHain. lIpsmas kynoHoOMeTpuss M KyJIOHOMETpHUYECKOE THUTpoBaHMe. Pacuer KommdecTBa
JJNIEKTPUYECTBA, 3aTPA4eHHOIO Ha JJIEKTPOXUMHYECKYI peakuuto. Kymonomerpuueckoe
TUTpoBaHue. Bpi6op Toka anexTponusza. [IlpuHnunuanbHas CcxeMa  YCTaHOBKH IS
KYJIOHOMETPUYECKOTO TUTPOBAHUS. [IpakTrnueckoe IIPUMEHEHHE METO/1a.
DnekTporpaBUMeTprUeckuii aHaym3. OOmas XapakTepUCTHKAa METOJa W aHaJIUTUYECKOTO
CUTHAJIA.

OOmass  xapaKTepUCTHKa  XpoMmMaTorpauueckux  MeToJoB.  TeopeThyecKkue  OCHOBBI
xpoMarorpaduaeckux MeTonoB. Xpomatorpamma. [lapamerpsr yaepxuBanus. KadecTBeHHas u
KOJIMYECTBEHHAsl XapaKTEPUCTUKU AaHAIUTUYECKOTO CHUTHalla B KOJIOHOYHOM Xpomatorpaduu.
OU3MKO-XMMHUYECKHE OCHOBBI Xpomarorpaduueckoro mnpouecca. Knaccudukaius MeToIoB
XpomaTtorpauu Mo arperaTHOMy COCTOSHHUIO (a3, M0 MeXaHU3My pa3JelieHus U crnocoly
opopmiienust mpouecca. CTeneHb pa3leNeHus U KpUTepuid celekTUBHOCTU. Kpurepuit
paznenenus. OnTumMu3anus MPOLECCOB pazaeneHus cmeceil BemecTB. KoaddunueHt
pacnpenenenusi. OcHoBHOe ypaBHeHHE xpomatorpaduu. Csizb (OpMBI BBIXOJHOH KpUBOIl ¢
M30TEPMOM  pacmpelesieHds B KOJOHOYHOW Xxpomartorpaduu. BricoTa, SKBUBaleHTHas
TeopeTudeckoi Tapenke. Kunernueckas teopus xpomarorpaduu. YpaBHenue Ban-Jleemrepa.
lNazoxxuakocTtHast xpomarorpadus. OOmias xapakTepucTuka merona. [IpuHnunuanpHas cxema
ra3oBoro xpomatorpada. YCTpOHCTBO M Ha3zHaueHHE Y3/10B xpomartorpada. TpebGomaHus,
MpeIbsBIsiEMble K HEMOJBMKHON U MOJABIKHOM (azam. Jlerekropbl. MeToabl nAeHTUPHUKAIINU
BEIIECTB B ra3oBoil xpomatorpaduu. neHtuduxaimss KOMIOHEHTOB pPa3AeiseMbIX CMECeH C
MOMOIIBI0 JIOTAPU(PMHUUECKUX HHACKCOB yAepxkuBaHUs. CrocoObl KOJMYECTBEHHOTO aHAIM3a.
[Ipumepbl MpakKTUYECKOTO UCIIOIB30BAHMSI Fa30BOM XpoMaTorpaduu.

Kunkoctnas xpomatorpadus. Kraccudukanus MeETOIOB KUIAKOCTHONH Xpomartorpadum.
Ocobennoctu  BDXX. [IlpunnunuansHas cxeMa KHAKOCTHOro xpomartorpada. Tumbl
nerektopoB B BOXX. KunkoctHoaacopbunonnas BOXX. HopmansHo-(a3oBsiii 1 06palieHo-
(a30BBIi BapuaHTBI: COPOEHTHI, HIIOCHTHI, pa3zeisieMble BenecTsa. YpaBHeHrne Hokca. Merto bl
UICHTU(QHUKAIIMN BEUIECTB M KOJMM4ecTBeHHOTo aHanmu3a B BOXKX. [lpumepsl mpakTH4ecKoro
ucnonb3oBanus BOXKX. PacnpenenutenvhHas OymaxkHas xpomarorpadusi. KauecTBeHHas u
KOJIMYECTBEHHAs! XapaKTEPUCTUKU aHAIUTHYECKOro curHama. OOmactb mnpumeHeHus. [emnb-
xpomarorpadus. IlonsmxHas u HenoaskHas ¢aspl. OOmiee ypaBHEHHE, OIMCHIBAIOLIEE
nporiecc renb-xpomarorpaduu. BosmosxkHoct renmp-xpomatorpaguu. Ipumepsl mpakTH4eckoro
ucrnoab3oBanusi. loHooOMeHHass U MOHHas xpomaTorpadus. TpebGoBaHus, NpeabsBIsSeMble K
peakuusM HOHHOTO oOmeHa. OcoOeHHOCTHM MOHOOOMeHHOH Xxpomatorpaduu. KoncranTta
HOHHOTO oOMeHa. M3oTepmbl MOHHOro oOmeHa. Katnonutsl um anHuoHuThl. Ko3ddumument
cenexkTuBHOCTU. MoHHas xpomatorpadus. biok-cxema nonnoro xpomarorpada. Paznensroniue
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1 KOMIIEHCAIIMOHHBIE KOJIOHKH. AHAJIINTUYECKUE BO3MOKHOCTH METO/1A.

ABTOMATHMYECKU M aBTOMAaTUM3UPOBAHHBIN aHamu3. [pyrue mertonsl aHanusza. JluckperHble
aBTOMaTuyeckue a”anusaTopbl. IIpuHiun neicrBusd. HenmpepblBHBIM IPOTOYHBIA aHANU3 U
MPOTOYHO-WHKEKIIMOHHBIA  aHanu3. [loHsTne 00 aHATUTHYECKOH Macc-CIEKTPOMETPHH.
CymHocTh MeToja. AHAJIN3 OPTaHUYECKUX BELIECTB. DJIIEMEHTHBIN aHaIN3.

4. Pa3gensl JUCHUILIMHEL U BUAGLI 3aHSITHN

Bunpl yaeOHOI paboThI O6beMm
B B
B 3aueTHBIX
AKaJeMUYECKUX | aCTPOHOMHYECKUX
SIMHUIIAX
Jacax Jacax
OO01mmas TpyI0eMKOCTh 3 108 81
JICITUTUIAHEI 110 Y9eOHOMY TUIaHY
AyIUTOpPHBIC 3aHATHS: 1,33 48 36
Jlexuuu (Jlek) 0,44 16 12
JlabopaTtopusie paboTs (JIP) 0,89 32 24
CamocTtosrenbHas paboTta
(CP) 1,67 59,8 44,85
KoHTakTHas caMOCTOSTeIIbHAS 0.2 0,15
paborta
CamocTosITeIbHOE U3YUYECHHUE 50,8 44,85
pa3nesioB JUCIUILTAHBI
Bug uToroBoro KOHTpOJIA: .
3ayeT ¢ OIEHKOHU

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHBI
«JIabopaTopHbBIi MPAKTHUKYM 110 MIPOLECCAM U ANNAPATAM XUMHYECKON TEXHOJIOTHID)
(b1.B.13)
1. Henb nuCHUTUIMHBL

3aKkpeIvicHHe 3HAHWM, IOJYYCHHBIX NPH HW3YYEeHUH JucHUIUIMHBI «lIpomeccel U
anmapaThl XHMHUYECKOW TEXHOJIOTMH» B OOJIACTH OCHOB THPABIMYCCKUX, TEIJIOOOMEHHBIX H
MacCOOOMEHHBIX TPOIECCOB, YTO HEOOXOJMMO IpPH IOATOTOBKE OakajJaBpOB IO JaHHOMY
HAIPAaBJICHHUIO ISl HAYYHO-HUCCIIC0BATEIBCKOM U IPOCKTHO-TEXHOJIOTUYECKOH S TEIIbHOCTH.

2. B pesymbraTe uW3ydeHHs OUCHUIUIMHBI OOy4aloOUIMiiCs TIO0  MpOrpaMme
OakajaBpuaTa JOJDKEH OBJIAZICTh CICAYIOIIUMH OOIIenpo(ecCHOHANIBHBIMUA KOMITETCHIIUSAMU
(OIIK) u npodeccuonanbubimu kommnereHusamu (I1K):

- CMOCOOHOCTBIO U TOTOBHOCTBIO HUCIIOJIh30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuonansHoi nesitenbaoctd (OTTK — 1);

- CIOCOOHOCTBIO HaNlaXKUBaTh, HACTPAUBATh U OCYIIECTBISATH MPOBEPKY 000PYAOBAHUS U
nporpammubix cpeacts (ITK — 6) B 06:1acT MpOU3BOACTBEHHO-TEXHOJIOTHUECKOM AEATEIbHOCTH;

- CIIOCOOHOCTBIO TIAHUPOBATH U MPOBOJUTH (PU3HUECKUE U XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY UX pe3ylbTaTOB U OIIEHMBATh MOTPEIIHOCTH, BBIABUTATh TUIIOTE3Bl U
yCTaHABIUBATh TPAHUIIBI UX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMaTUYECKOTO aHalu3a U
MOJETUPOBAHUS, TEOPETUUECKOTO U dKcIepuMeHTaapbHoro uccienoBanus (IIK — 16) B obmactu
HayYHO-HMCCIIEI0BATEIHCKOM eI TEILHOCTH.

3. B pe3ynbrate ocBOeHUS AUCHUIIIHNHBI 00 yJarOIIHIICs TOKEH:

3uame:

- 3aKOHBI MIEPEHOCA UMITYIIbCA, TETIOTH M MACCHI;
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- OCHOBHBIE YpPaBHEHUS MIPUKJIAJHON r'UAPABIMKY U 3aKOHOMEPHOCTHU IIEPEMEIICHMUS
JKUJIKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB OCAXKJICHHS, (PMIBTPOBAHUS U TCUCHUS Yepe3
3€pHUCTBIE CIIOU;

- (pu3HUECKyIO CYITHOCTH MPOLIECCOB TEIUIO- U MaCCOOOMEHA; OCHOBHBIC KWHETHUYECKHE

3aKOHOMEPHOCTH MaccoIepeHoca JijIsi CUCTeM Ta3(1ap)->KUIKOCTh;

- TUIIOBBIE ITPOLIECCHl XUMUUYECKOHN TEXHOJOTUH, COOTBETCTBYIOIIME AINapaThl U METOIbI
UX pacyera.

Ymemy:

- OIIPENIENATh XapaKTep JABMKEHUS KUIKOCTEH U ra3os;

- HCTIOJIb30BaTh OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH TEIJIO- U MaccollepeHoca npu
aHaJIM3€ TEIJIOBBIX U MaCCOOOMEHHBIX ITPOLIECCOB;

- COCTaBJISITh MaTepHaJIbHbIE U TEIUIOBbIE OaaHChI U1 cUCTEM Ia3(1ap)-KUIKOCTh;

paccuuThIBaTh MapaMeTpbl HACOCHOTO, TEIIO- U MAaCCOOOMEHHOT0 000PYI0BaHUS;

COCTaBIIATh TEXHOJIOTHYECKUE CXEMBI M U300pakaTh HA HUX OCHOBHEBIE aIllTapaThl;
- aHAM3HPOBATH IKCIIEPUMEHTAILHO IMOJTYYCHHBIE H TEOPETUICCKH PACCUNTAHHBIC
MOKa3aTeu paboThI aAITapaToB.
Bnaoemy:.
- METOJIOJIOTUEH pacdeTa THIPOMEXaHHIECKUX, TeIJIOBBIX H MacCOOOMEHHBIX MTPOIIECCOB.
- METOZAMH COCTaBJICHUS TEXHOJIOTHUYECKUX CXEM.

4. KpaTkoe coneprxanue TuCIUTUIMHBI
Ne i/mm HaumenoBanue nabopatopHbix paboT
1 OnpeneneHue peKMMOB TEUEHUS )KUIAKOCTEH.
2 N3yuenune mpoduis ckopocTeld ToToKa B TpyOOTIPOBOJIE.
3 l'unpaBnuueckoe COIPOTHUBIICHUE B TpybompoBojax
(MeTamIyecKomM u CTEKJISTHHOM ) u AIIeMEHTaxX

TpYOOIIPOBOIHOM apMaTyphl.

4 Onpenenenne  TUIPABIWYECKOTO COMPOTUBIICHUS MIPSIMOTO
ydacTka TpyOOInpoBo/ia.

5 OmnpeneneHre ruipaBIndecKOro COMPOTHBIICHUS B AJIEMEHTaxX
TpyOOIIpoBOHOM  apmarypbl (muadparma, JpocCeNbHBIN
BEHTHJIB ).

6 Omnpeaenenne rupoAMHAMUYECKOTO COITPOTHBIICHUSI CyXOH
CHTYATOW TapeJIKH KOJIOHHOTO arapara.

7 OmnpeneneHne THAPaBIMYECKOrO COTIPOTUBIEHUS OpOIIaeMOn
CUTYATOM TapesKu KOJOHHOTO ammapara.

8 W3mepeHne ruipaBiInyeckoro COnpoTUBIEHHs TPyOHOTO U
MEXTPYOHOTO MPOCTPAHCTBA TEINIOOOMEHHOTO armapara.

9 KanuGpoBka pacxogoMepa BECOBBIM METOJIOM.

10 N3yueHne xapakTepUCTUK LIEHTPOOEKHBIX HACOCOB.

11 Omnpenenenue ko3 duimenta Temonepenadn B ABYXTPYOHBIX
TETI000OMEHHUKAX.

12 Tennomepenaya B METAJUIMYECKOM U CTEKISIHHOM

87



KOXYXOTPYOHBIX TEIJIOOOMEHHHKAX.

13 NHTEHCUBHOCTH TeIUIoNepeIaun B TUTACTHHYATOM
TEII00OMEHHUKE

14 W3ydyenue mpolecca HECTAMOHAPHOTO TeljooOMeHa B
anmapare ¢ MEIIAJIKOW U TIOTPYKHBIM 3MEEBUKOM.

15 Onpenenenrne KodpGUIMEHTOB MAacCOOTIAa4Yd B ra30BOu (ase
PU KCHAPEHUH KHIKOCTH B BO3AYIIHBIA IMOTOK MK TIPH
KOHJICHCAIIMM Tlapa Ha IUICHKE JKUJIKOCTH B HACaJOYHOUI
KOJIOHHE.

16 Ompenenenue Kod(PUIIMEHTOB MACCOOTAAYU B KUIKOU (a3ze
MpH JIeCOPOIMH JTUOKCHIA YTIepoJa W3 BOJBI B TUICHOYHOM
KOJIOHHE.

17 N3ydeHne coBMECTHOIO TEIUIO- U MaccoOOMeHa B HacaJ0YHOU
KOJIOHHE.

18 N3yuenune mporiecca mpocToil meperoHKu OMHAPHON CMeCH
M30ITPOITaHOJI-BOIA.

19 N3yuenune mporiecca mpoCcToi MeperoHku OMHAPHON CMeCH
BOJ1a-3TUJICHTJTUKOJTb.

20 N3ydeHnne  mporecca  MEPUOJUYCCKOW  PEKTH(HKAIHN
OMHAPHOM CMECH 3TaHOJ-BOJIA.

21 PazneneHre  pacTBOpOB ~ HU3KOMOJICKYJISIPHBIX — BCIIECTB
00paTHBIM OCMOCOM.

22 OmnpenereHne CKOPOCTH CBOOOTHOTO OCAXICHHUS TBEPIBIX
YaCTHI] M BCIUTBITHS ITy3bIPEH B )KHUKOCTSIX.

23 N3yuenune mporiecca GuIbTPOBAHKS CYCIICH3HUH.

24 l'uapoavHaMuKa  HEMOABMKHOTO M TICEBJIOOKM)KEHHOTO
3€PHHUCTOTO CJIOSI.

5. OO6beM yueOHOU AUCHUTUITHHBI

Buner yueOHoii | Beero VI cemectp

paboThl 3au. en. AK. yac. 3au. en. AK. yac.

Ob6mas

TPYAOEMKOCTh 2 72 2 72

JUCIUTUTHHBL  TI0

yueOHOMY IJIaHy

KonrakrHas 0,89 32 0,89 32

paboTa:

Jlexmuu (JIek)

[IpaxTnueckue - - } }
3anstus (I13)

JIa6.paboTsl 0,89 32 0,89 32
CaMmocTosTeabHas

pa6ota (CP): 1,11 39,8 1,11 39,8
CaMocTosTensHoe 39,8 39,8
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U3y4YCHHUE Pa3/IelioB
Kypca

KonrakrHas 0,2 0,2
CaMOCTOSTENIbHAs
pabota

Bun UTOT'OBOT'O
KOHTPOJIA: 3a4ET

Busr yuebHoii | Beero VI cemectp

paboThI 3au. efn. AcTtp. dac. | 3au. ef. AcTp. 4ac.
Oomas

TPYAOEMKOCTb 2 54 2 54
JUCITUTUIMHBL  TIO

yueOHOMY TUIaHy

KonTaktHas 0,89 24 0,89 24
pabora:

Jlexuunu (Jlek)

[IpakTrnueckue
3anstus (I13)

JIa6.paboTsI 0,89 24 0,89 24

CaMocTosTeIbHas
pabota (CP): 1,11 29,85 1,11 29,85

CaMocCTosITENbHOE 29,85 29,85
W3YYCHHUE Pa3/IeiioB

Kypca

Kouraxraas 0,15 0.15
CaMOCTOSATENbHAS
pabota

Bun HUTOT'OBOI'O
KOHTPOJISI: 3a4eT

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«IIpoexkTHpOBaHHE MPOLECCOB M ANMNAPATOB XUMH4YecKkoi TexHoaorum» (b1.B.14)

1.1lenb MUCHUTUIMHBIL:

Cy1liecTBEHHO pacHIMpUTh, CUCTEMATU3UPOBATh U HUCIOJIb30BaTh HA MPAKTHKE 3HAHUU
OCHOB THJPABINYECKHX, TEIJIOBHIX U MacCOOOMEHHBIX MPOIECCOB XMMHUYECKON TEXHOJIOTHH,
MO3BOJIAIOIIMX BBIITYCKHUKAM OCYHIECTBJISATh HAYYHO- HMCCIIEOBATEIbCKYI0 U TNPAKTHYECKYIO
paboTy Ha IPEATPUITUSIX.

2.B pesynpraTe M3ydeHHs TUCIUIUIMHBI OOydYaloIIUCSA MO MporpamMme OakantaBpuara
JOJIPKEH OBJIA/IETh CIAEAYIOIUMH KOMIETEHUUSMH:

ITpodeccuonansubiMu (I1K):

B 00J1aCTH MPOU3BOJICTBEHHO-TEXHOJIOTMUECKOM eI TeTbHOCTH:

- CHOCOOHOCTBIO TNPUHMMATh KOHKPETHbIE TEXHHYECKHE pEIIeHUs MpH pa3paboTke
TEXHOJIOTUYECKUX MPOIECCOB, BHIOMPATh TEXHUUECKHE CPEACTBA U TEXHOJOTHMHM C YYETOM —
9KOJIOTMYECKUX TOocieAcTBUI ux npumenenus (I1K-4);

- CHOCOOHOCTBIO BBISBJIATh W YCTPaHATh OTKIOHEHUS OT PEKHUMOB PaOOTHI
TEXHOJIOTUYECKOTO 000PYI0BaHUS U MMapaMeTpoB TexHoJornueckoro mnporecca (I1K-11).

B 00J1aCTH HAYYHO-UCCIIE0BATENILCKOM JeATETbHOCTH:
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- COCOOHOCTHIO TUTAHUPOBATH M MPOBOJAUTH (PU3MUECKHE U XUMHUUECKUE IKCIIEPUMEHTHI,
MPOBOJUTH 00pPabOTKY MX pE3yAbTATOB M OICHMBATH IMOTPEIIHOCTH, BBIABHIATh THUIIOTE3bI U
yCTaHABIMBATh TPAHUIIBI UX MPUMEHEHHS, TPUMEHSATh METOJbl MAaTeMaTU4YEeCKOrO aHallh3a U
MOJICTTUPOBAHMSI, TEOPETUYECKOTO U IKCIIepUMeHTanbHOro uccienosanus (I1K-16).

3. B pe3ynbraTe 0CBOCHUS AUCIHUILTMHBI 00YJaIOMIMICs JOKEH:

3namo:

- METOJIbI pacyeTa TeIIo- 1 MaCCOOOMEHHBIX aIlapaToB;

- OCHOBHBIC TIPUHIIMITBI OPTraHU3AINU TPOIIECCOB XUMUIECKON TEXHOJIOTHH;

- TUIOBBIE MTPOIECCHI XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIUE AIMAPATHI U METO/IBI
UX pacyera;

- METO/IbI COCTABJICHUS TEXHOJIOTUIECKAX CXEM C HAHECEHHEM BCeX alapaToB.

Ymemy:

- COCTaBIIATh MaTe€pHAaJIbHBIEC U TEIJIOBbIE OaaHCHI IS CUCTEM T'a3-KHIKOCTb;,

- paccUMTHIBAThH MTApaAMETPHI TEIUIO- © MAaCCOOOMEHHOTO 000PYIOBaHHS U HACOCOB;

- moxbuparb CTaHJApTHOE OOOpPYIOBaHWE, HCIOJIb3YyeMOE B  XHMHUYECKOU
MIPOMBIIIICHHOCTH.

Braoemy:

- METOJIOJIOTHEH pacdyeTa OCHOBHBIX MTAPaMETPOB THAPOMEXAaHUIECKHUX, TETUIOBBIX U
MaccoOOMEHHBIX MPOIIECCOB;

- OCHOBaMH IMPaBUJIBHOTO NOI00pa TEIJI0 U MacCOOOMEHHOT0 000PyIOBaHUS;

- METOJIaMH COCTAaBJICHHUS TEXHOJIOTHYECKHX CXeM U TpapuuecKoro n300paskeHus
OCHOBHOTO 000PYAOBaHHUS.

4. KpaTkoe cosiepkaHue TUCIUATUTAHBI

Beenenue. Omnmcanue NPUHIUIAAIBGHON CXeMbl PEKTH(MUKAIMOHHONW YCTaHOBKH
HenpepbeIBHOTO JeiicTBus. CpaBHeHHE W 00JacTH NMPUMEHEHHS HACaJ0YHBIX U TapeabyaThIX
KoJIoHH. [locTpoenne paBHOBECHOM JTMHUK Ha OCHOBE MOJYYSHHBIX HHIUBUIYaTbHBIX 3aJaHUH.

Mopyns 1. Pacuer pekTudukaimOHHON KOJOHHHI.

Pacuer wHacamouHoi W TapenbyaTO PEKTH(PUKAIMOHHONW KOJOHH HENPEPBIBHOTO
neicTBus. MaTepualibHbI OajlaHC KOJOHHBI. PacdeT MUHMMabHOTO M pabodero (hrerMoBoro
gucna. I[loctpoenue pabGounx suHUA. Pacder CcKOpOoCTH NHapoB M JAMaMeTpa KOJIOHHBIL.
Omnpenenenue BBICOTHI ammapara. PacueT TuapaBiIMYecKOrO COMPOTHUBIIEHUS KOJIOHHBI.
CpaBHeHHE [aHHBIX pacyeTa HacaJ0O4HON M Tapeiabdyarod KoJioHH. ComocTaBieHHE TaHHbIX,
MOJIyYEHHBIX M0 MPOrpaMMaM KOMITBIOTEPHBIX U PYYHBIX pacueToB. BeiOOp KOJOHHBI.

Monyns 2. Pacder 1 BEIOOp TETIIOOOMEHHUKOB.

Pacuer wu BbIOOp TEIOOOMEHHUKOB (HCHApUTENs, KOHJEHcATopa, IOJO0rpeBaTes,
XOJIOIMIBHUKOB AUCTUIUIATA U KyOOBOTO OcTaTka) mo oOmieil cxeme. ConocraBieHUe JAaHHBIX,
MOJIYUYEHHBIX MO MpoTrpaMMaM KOMITBIOTEPHBIX M PYYHBIX pacyeToB. ['MIpaBiIuyYecKuil pacyer.
Br16op ontumManbHOro BapraHTa TEII00OMEHHUKA.

Monayns 3. 'uapoanHaMU4ecKue pacyeTsl.

Pacuer rumpaBinyeckoro CONnpoTHUBIEHHUS TPyOONpoBOJOB. PacueT onmTuManpHBIX AHMAMETPOB
TpyOomnpoBooB. PacueT u moadop HACOCOB.

Monyns 4. I'paduueckoe opopmiieHue.

Texnonornueckas cxema. PektudukamonHas KOJIOHHA ONPEAETICHHOTO THIAa C U300paKeHHeM
JeTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B Motyne 1.
4.00beM yueOHOM AUCIUTIITMHBI

VII cemectp

Bun yue6HO#I paboThI

AYE P B B 3a4ETHBIX
aKaJIeMUYECKUX
eIMHUIIAX

qacax

OO1ast TpyA0€MKOCTh AUCIUILTUHBI 110 YIeOHOMY 72 2,0

IUTaHy
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AyIUTOpHBIEC 3aHITHUS: 16 0,44
Jlexunu - -
IIpakTnueckux 3anaruii 3anarus (113) 16 0,44
CamocrosrenpHas paboTa: 55,8 1,55
KoHTakTHas camocTosiTesbHas paboTa 0,2
CaMoCTOATEIbHOE U3YUCHUE Pa3/IeiiOB TUCIUIUTHHEL | 55,8
By UTOroBOoro KOHTpOJIA: 3a4eT

VII cemectp
Bun yaeOHol paboThl B SATCTHELX

B actpoHn. gacax

SIMHUTIAX

OOmast TpyI0EMKOCTh AUCIUILTAHBI 10 YIeOHOMY 54 2,0
TUTaHY
AyIUTOpHBIC 3aHATHUSA: 12 0,44
Jlexmmn - -
[IpakTnueckux 3anaruit 3anarus (I13) 12 0,44
CamocrosTenpHas paboTa: 41,85 1,55
KonrtakTHas camocTosiTenbpHast paboTa 0,15
CaMocTosATeIbHOE U3YUeHHUE pa3ieioB quciuiumael | 41,85
By uToroBoro KOHTpoOJIA: 3a4eT

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIMHbBI
«MopenupoBanue XHMHUKO-TEXHOJIOTHYECKHUX
MPOLECCOB B TEXHOJIOTMHU 3a1MTHI 0T Koppo3umn» (b1.B.15)

1.llenp OUCHUIUIMHBL: TMOJIyY€HUE CTyACHTaMU-0akanaBpaMyd 3HaHUH B  00JacTH
KOMIIBIOTEPHOIO MOJIEIUPOBAHUS XUMHMKO-TEXHOJOTUYECKUX IIPOLIECCOB € IMPUMEHEHUEM
COBPEMEHHBIX CHUCTEM KOMIBIOTEpHOW MatemaTuku, B yacTHocth MATLAB u VBA, a Taxke
MpHOOpeTeHne UMH MPAKTUYECKUX HABBIKOB pa3pabOTKU JaHHBIX KOMITBIOTEPHBIX MOJIENEN ¢
OJIHOBPEMEHHBIM pEelICHUEM 33]1a4 CTPYKTYPHOH U MapaMeTpUudecKoi nIeHTH(PUKAIIUH.

2.B pesynbrare 0CBOCHUS JUCHMILTUHBI CTYJCHT-0aKalaBp AODKEH:

3HATH MeTo bl IOCTPOEHUSI SMITMPUUECKHUX (BEPOSATHOCTHO-CTATUCTHYECKUX) U (U3HKO-
XUMHUYECKUX (TEOPETUYECKHX) MOJeNeld XUMUKO-TEXHOJIOTHYECKHX IPOIECCOB; METO/IbI
UICHTU(PUKAIIMM MaTeMaTUYEeCKHX OMHUCAHUK TEXHOJIOTUYECKHMX MPOLIECCOB HAa OCHOBE
SKCIIEPUMEHTAIIbHBIX JIAHHBIX; METOJIbl ONTUMM3AUNU XUMHUKO-TEXHOJIOTMYECKUX MPOLECCOB C
MPUMEHEHUEM SYMIUPUYECKUX U/WIH (HUZUKO-XUMUYECKUX MOJETEH;

YMETH  1UpuUMEHATh  HW3BECTHbIE  METOJAbl  BBIYMCIMTEIBHONM  MaTEMaTUKH U
MAaTeMaTHYE€CKOM CTAaTUCTUKMU JJIs PELICHUsS KOHKPETHBIX 3aJad pacyera, MOJACIUPOBAHUA,
UICHTUPUKAIIMK W ONTHUMH3AIMM TPH UCCIEAOBAHWU, MPOCKTHPOBAHUH U YIPaBICHUH
MpoleccaMd XUMHYECKON TEXHOJIOTHH, a TAKXKE YMETh HMCIOJIb30BaTh B CBOEH MPAKTUUECKOU
JEeSATENbHOCTH 7151 JOCTHKEHUSI 3TUX 1I€JIeW U3BECTHBIE AKEThl IPUKJIAJHBIX IPOTPAMM.

BJIAJJETH wmertomaMu MaTeMaTHYeCKOW CTaTHCTUKH JUIsI OOpaOOTKU pPEe3ylnbTaToB
AKTUBHBIX U MACCUBHBIX SKCIIEPUMEHTOB, a TaK’K€ METOJaMH BBIYMCIUTEIbHON MaTEMAaTUKH JJIs
pa3paboTKu M peajn3alii Ha KOMIBIOTEpaxX alTOPUTMOB MOJICTHPOBAHUS, UACHTU(DUKAIINHU U
ONTUMHU3ALNHI XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB;

3. Kparkoe conepkaHue IUCHMIIIUHBIL:

31 OcHOBHBIE TPUHIMUIB KOMIBIOTEPHOTO MOJECIUPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX
npoueccoB (XTII). Marematudeckre SMIUPUYECKUE U MaTeMaTHYeCKue (U3UKO-XUMHYECKUE
MOJIEIM ¥ KOMIBIOTEPHOE MOJAENUpoBaHuE. JleTepMUHUPOBAHHBIE U  BEPOSTHOCTHBIC
MareMmatudeckue Mojenu. [IlpuMenenre MeTo10J0TuK CUCTEMHOIO aHaIu3a /ISl pelieHus 3a1a4
Mo ienupoBanus. [I[puMeHeHne NPUHIKIIA «UEPHOTO SIIUKA» MPU MATEMATUYECKOM
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MO/ICTTUPOBAHUH. ABTOMAaTU3UPOBAHHbIE CUCTEMbI NMPHUKIAAHON nHpopMaTHku. Mepapxudeckas
CTPYKTypa XHMMYECKMX IIPOM3BOJACTB M HX MaTeMaTuyeckux wmoaeneu. Ilpumenenue
KOMIIBIOTEPHBIX MOJIENE XMMHYECKUX IIPOLIECCOB Ui aHalu3a, ONTHUMHU3ALMM W CHUHTE3a
XMUMMKO-TEXHOJIOTMYECKUX cucTeM. OCHOBHBIE NIPUEMBl MATEMATHUYECKOTO MOJAEIUPOBAHUS:
SMIIUPUYECKUH, CTPYKTYPHBIH ((PU3MKO-XMMHUYECKU) 1 KOMOWHUPOBAHHBIN (TEOPETUUECKU).
ITocTpoeHne cTaTMYECKUX M JUHAMUYECKUX MoJened. Pemenue npsmeix 3agad. [IpoexTHbI u
MOBEPOYHBI (OIIEHOUHBIN) pacyeT mporeccoB. Pemenne oOpatHbix 3anad. [lapamerpuueckas u
CTPYKTypHasi HWICHTHU(PHUKAIUS MAaTeMaTUYECKUX MOJele. YCTaHOBJIEHHE a/IeKBaTHOCTU
MareMaTH4eckux  Mojeneil.  CTpareruss NpPOBEAECHUS  PacUeTHBIX  MCCIEAOBaHUW U
KOMIIBIOTEPHOT'O MOJIEIUPOBAHUS PEAIBHBIX IPOLECCOB.

32. TlocTpoeHHe IMITUPUISCKUX MOICTICH:

e dopMynupoBKa 33Jayd ANMPOKCHUMAlMK JAHHBIX JUISl ONMUCAHUS SKCIEPUMEHTAJIbHBIX
3aBUCHMOCTE M IOJIY4YEHHMs OMIIMPUYECKHX MOJENEH MpoueccoB. Buasl Kpurepues
anmpokcuManuu.  Kpurepuii  Meroga  HauMEeHbIIMX — KBajgpaTtoB.  PemieHume  3amaum
ANIPOKCUMALMKA JUIsl HEJIMHEWHBIX M JIMHEHHBIX II0 HapaMmeTrpaMm Mojened. MarpudHas
(GbopMynUpOBKa 33aaud aNnMnpoKCUMAlMKU. AHAIUTUYECKUH U aITOPUTMUYECKUN MOJIXOIbI IS
pelleHrs 3aJaud annpoKCHMallMu ISl JIMHEHHBIX W JIMHEapU30BaHHBIX MoOJeNell MeToA0M
HaUMEHBIINX KBaJPaTOB;

® 3aKOH HOPMAJbHOTO pacHpelesieHus JUIsli BEKTOPHBIX CIy4YallHbIX BEJIMYHMHBI U
OTpeJieNieHue MX YHCIOBBIX XapaKTepUCTUK. MareMaTHdecKoe OKHMJIaHUE U JUCIIEpPCHs s
BEKTOPHBIX CIIy4alHBbIX BEIWMYMH. JIMCIEPCHOHHBIA WM KOPPEIALMOHHBIN aHanu3. lloHsaTus
JUCIIEPCUU  BOCHPOM3BOJUMOCTH M aJIeKBaTHOCTH, a TaKXKe OCTAaTOYHOM JHCIEpPCHH.
Omnpenenenre BBIOOPOYHBIX KOADPHUIIMEHTOB KOppensanuu U Kodh UIIMEHTa MHOKECTBEHHOM
koppensiiiui.  CTaTHCTUYECKWM TOAXOJ K OINpEAeNieHHIO OIMMOOK M TOTPEHTHOCTEH B
JKCIIEPUMEHTAIIBHBIX TOUYKAX U3MEPEHNH;

® PErpecCMOHHBIM M KOPPEJSIIMOHHBIA aHalu3 JJI1 MOCTPOCHUS AMIIUPUUECKUX MOJEIEH
Ha OCHOBE JaHHBIX IMACCUBHOTO 3KcrepuMmeHTa. [loHstus QyHKIMM OTKIMKAa M (PAKTOPOB.
OCHOBHBIE JTONYIIEHUS PETPECCHOHHOTO M KOPPENALMOHHOrO aHanu3a. Kpurepuu npoBepku
OJIHOPOJHOCTH Jucnepcuii. Bpibop Buga ypaBHEHHMI perpeccuu, a TakXkKe OIpeaecHue
KO3 (UIIMEHTOB perpeccud M HMX 3HAUYMMOCTH C UCHOJIb30BaHuEM Kputepus CTbhoJIEHTA.
[Ipouenypa  uckitoueHUs  He3HAUMMbIX  Kod(duuueHtoB  perpeccu.  OrmpepaeneHue
aJICKBAaTHOCTH PErPECCUOHHBIX MOJEINIEH C MOMOIIBIO KpuTepus duiiepa;

® OCHOBHBIE IOJIOKEHUS TEOPUH TUTaHHpOoBaHMs KkcriepuMeHTOB (I): momHbI (hakTopHbII
skcriepuMeHT (IIDP3) m obOpaboTka ero pe3ynbTaToB. ONTHUMaJIbBHBIE CBOWCTBA MAaTpPHIIBI
IUTAHUPOBAHUS U CBOMCTBO OpTOroHanmbHOCTU. OmpeneneHue KOdPPHUIMEHTOB MoOJeNeH, ux
3HAYUMOCTH M TPOBEpPKA aJeKBAaTHOCTH ypaBHeHUs perpeccuu. CBOMCTBO poTaTabeIbHOCTU
MOJIHOTO (PaKTOPHOTO IKCIEPUMEHTA;

® OCHOBHBIE TMOJIOKEHUS TEOpHH IUIaHUpoBaHusi 3kcrepuMeHToB (II): opTroronanbHbII
HeHTpanbHbI KoMno3unuoHHbIH Tian (OLIKIT) skcniepuMeHToB 1 00paboTKa €ro pe3yabTaToB.
ObecrieyeHre OPTOTOHAILHOCTH MATpPHUILIbI TUTAHUPOBAHMS U OIPEICIICHUE BEJIMYUHBI 3BE€3/IHOTO
wieda. OmnpezneneHue Kod(hGHUIMEHTOB MOJENH, MX 3HAYUMOCTH U OIEHKAa a/eKBaTHOCTHU
ypaBHEeHHUs perpeccur. PacueTHoe BbIYMCICHHE KOOPIMHAT TOYKH ONTUMYMa (SKCTpEMyMa);

® ONTUMH3ALUSA DKCIIEPUMEHTAIBHBIX MCCIENOBaHUN C INpUMEHEHHEM MeTtoja bokca-
Bunecona. OcHOBHBIE TOAXOABI K ONTHUMM3ALMKM OKCIIEPUMEHTAIBHBIX HMCCIEIOBAHMMI.
OKCIIEpUMEHTAIBHO-CTATUCTUYECKUT MeTof. CTparerust ABM)KEHHS K ONTHMyMY LEJIEBOM
¢bynkuuu  (QyHKIMM OTKIMKA) TPaJUEHTHBIM MeToJ0M. KpuTepuu MOCTHXKEHHS «IIOYTH
CTaLlMOHAPHOM 00JaCTU» U METOJAbl YTOUHEHUS MOJIOKEHUS ONTHUMAJIbHON TOYKH B (PaKTOPHOM
IIPOCTPAHCTBE.

33. Iloctpoenune GpU3NKO-XUMUYECKUX MOJIEIIEH:
e JTambl MaTeMaTHYecKoro MojenupoBanHus. PopMynupoBKa THIOTE3, IOCTPOCHUE
MaTeMaTH4YeCKOTO OMUCAHUS, pa3paboTKa MOJETUPYIOLIET0 AITOPUTMA, IIPOBEPKA a/IeKBaTHOCTH
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MOJIEIM M HJICHTU(UKAUS WX TapamMeTpoB, PacUYETHBIC HCCIEIOBAHUS (BBIYHCIUTEIbHBIN
9KCIEPUMEHT);

® COCTaBJICHME CHUCTEM YPAaBHEHMH MAaTEMaTHYECKOIO0 ONMCAHUS MPOILECCOB U pa3paboTka
(BBIOOp) aNrOpUTMOB HX pelIeHUs. bBJIOYHBIM NPUHOUI TMOCTPOCHUS  CTPYKTYPHBIX
MaTemMaTHdeckux mojeneid. O600IeHHOe ONMMcaHue JBIKEHUS MOTOKOB (a3 B ammapartax C
MOMOIIBI0  TUJIPOJUHAMMYECKUX  MOJENEH,  YYUTHIBAIOIIUX  COCPEJOTOYEHHbIE U
pacnpe/iesieHHble MCTOYHUKM BEIIECTBA M SHEpruu (TeruoThl). JlokalbHble MHTEHCHMBHOCTHU
HUCTOYHUKOB BEIIECTBA M TEIUIOTHI B IIOTOKaX, COOTBETCTBYIOILME Ppa3JIMYHBIM (U3HUKO-
XUMHUYECKUX IpoueccaM. OCHOBHbIE THUIIBI YpaBHEHH MaTEMaTHUYECKOTO OMHCAHMSI XUMHUKO-
TEXHOJOTMYECKHX IPOLIECCOB — KOHEUHble, OOBIKHOBEHHblE JU(depeHlIraIbHble U
maddepeHnnanbHbIe YpaBHEHHSI B YACTHBIX TPOHM3BOTHBIX;

® MAaTeMaTH4YeCKOE€ MOJICIMPOBAaHUE  CTAl[MOHAPHBIX W JUHAMUYECKUX PEKHUMOB
TU/IPaBIMYECKUX MPOLIECCOB B TPYOONIPOBOJHBIX CHCTEMAX, riI00anbHbIe U JEKOMIIO3UIIMOHHbBIE
METO/Ibl PELICHUS] CUCTEM HEJIUHEHHBIX YPaBHEHMM, a TaKKe SBHbIE U HESBHBIE METObI
YHCJIEHHOTO PEIICHUs] CUCTEM OOBIKHOBEHHBIX Au((depeHInanbHbIX ypaBHeHUH. CocTaBiieHne
YpaBHEHHUH MaTeMaTH4ecKoro omnucaHus mnpouecca. Ilocrpoenne MHDOPMALMOHHBIX MaTpPUIL
MaTeMaTHYeCKUX MojeNied s BbIOOpa OOIEro ajiropuTMa pEIICHUs — MOJIETUPYIOIIETO
anroput™Ma. Peamuzanuss ~ alrOpUTMOB  pEHIEHHMS]  HEJIMHEWHBIX U OOBIKHOBEHHBIX
middepeHnnanbHbIX ypaBHeHUH. Onucanue crannoHapHbIX pexumoB XTIl ¢ mpumeHeHunem
CUCTEM JIMHEWHBIX W HEJIMHEWHBIX ypaBHEHMH. lTepanmoHHBIE aITOPUTMBI PEHICHUS.
[Ipumenenne metonoB mnpocThix urepauuii U HeioToHa-Padcona g mosmydeHus pemieHwus.
[IpoGnema cxoauMoCTH Tpolecca peuieHus. J[eKOMIO3UIIMOHHBIN METOJl PElIeHUsl CIOMXKHBIX
CUCTeM KOHEYHbIX YypaBHeHMH. I[locTpoeHne wuH-QopMalMOHHON MaTpullbl Juis BbIOOpa
ONTUMAJIFHOTO ajJropuT™Ma pemeHus 3afgauu. [lonsTue xxectkoctu cucreM auddepeHnnaIbHbIX
YpaBHEHUW W KPHUTEPUU >KECTKOCTU. SIBHBbIC (OBICTpBIE) M HESBHbIE (MEIJICHHBIE) METOJIbI
pemenus. Metoabl nepBoro (Metona Ditsiepa), Broporo ( Moau(HUIIMpOBaHHBIC METOAbI DUjepa)
u dyetBeprToro nopsiaka ( meton Pynre-Kyrra). OrieHka TOYHOCTH METOJIOB — OITMOOK YCEUCHHUS.
[lepexonupie omMOKM W  OMMOKM OKpPYIJIGHHS TPH  YUCJICHHOM  HHTErPUPOBAHHUU
muddepenninanbHbX  ypaBHeHH. CrocoObl oOecriedeHuss CXOAMMOCTH PEIICHUs 3aJauu.
[IpuMeHeHre HESBHBIX METOJOB [UIS pEUICHHs KECTKMX cucrteM uddepeHInaIbHbIX
ypaBHeHuU. OnpeesieHrs 1mara HTHTErpupoBaHus UTEPAlMOHHBIM MeTooM. MetonoB Kpanka-
Huxonbcona (MeToa Tpanemnuii);

® MaTeMaTH4ecKoe MOJETMPOBAHUE CTAIIMOHAPHBIX PEKUMOB MIPOIECCOB TEIUIONEpeIaut B
IJIACTUHYATBIX M 3MEEBHKOBBIX TEINIOOOMEHHHKaX. MaTemaTHuecKkoe OMHCAHHE MPOIIECCOB C
MPUMEHEHHEM MOJIeJield HealbHOr0 CMEIIeHUsT M BbITeCHeHUs. Bbibop u rpaduueckoe
MIpe/ICTaBJICHUE aJrOpUTMOB perieHus. [I[puMeHeHrne CTaHAApTHBIX METOJIOB BBIUYMCIUTEIHHOU
MaTeMaTHKH JJIsl peLIeHHs 3a/a4;

e MaTeMaTH4YecKoe MOJCIMPOBAHUE CTAMOHAPHBIX PEKUMOB MPOLIECCOB TeIJIONepeIaun
B MPSIMOTOYHBIX M MPOTUBOTOYHBIX TPYOUATHIX TEMIOOOMEHHHUKOB, pemieHue 3amaun Komm u
KpaeBo 3a1a4l IPU WHTETPUPOBAHUU CHUCTEM OOBIKHOBEHHBIX U depeHIInanbHbIX ypaBHEHUH.
MaremaTtuueckoe OINUCaHuE MPOIECCOB C MPUMEHEHUEM MOJIeNel HIealbHOTO BBITECHEHUS.
Pemenne 3amaun Komm u kpaeBoil 3agaun. IIpencraBieHue aaropuTMoB BBIYMCIEHUN B BHJE
MHGOPMAIIMOHHON MaTpUIlbl CUCTEMbl YpaBHEHHMH MaTeMaTHYeCKOro OMHMCaHUs U OJOK-cXeM
pacueroB. Marematnueckoe omnucanue XTIl ¢ mnpuMeHeHHeM cHUCTeM OOBIKHOBEHHBIX
middepeHnanbHbIX ypaBHeHHH. OmnucaHne 0ObEKTOB C paclpe/ielIeHHbIMU B IPOCTPAHCTBE
napamerpamu. GopMynUpoBKa HAyalbHBIX M KpaeBbIX YCIOBHH 3aaau pemieHus. YuciaeHHbINH
anroput™ l-ro mopsaka miusa pemeHus 3agaud Komm. MeTton «IIpuCTpenkm» JUlsl peuieHHs
KpaeBoi 3a1auy;

® MaTeMaTH4eCKO€ MOJEIMPOBAHUE CTAL[MOHAPHBIX PEXKHMOB IIPOLIECCOB B PEAKTOpax C
Memankoid. OnucaHne MHUKPOKMHETHYECKMX 3aKOHOMEPHOCTEW NPOTEKaHWS IPOU3BOJIBHBIX
CIIO)KHBIX XMMHYECKUX peakluil B JKUAKOW (a3ze a1 MHOTOKOMIIOHEHTHBIX CHCTEM.
Omnpenenenne KIHOYEBBIX KOMIIOHEHTOB CIIOXKHBIX XMMHUYECKUX PpEaKUUHd C INPUMEHEHHEM
METOJIOB JIMHEHHON ayreOphl - paHrOB MATPHULl CTEXMOMETPUUECKUX KOAIPPHUIIMEHTOB pEaKIUu.
MaremaTHuecKoe OMCcaHNe PEaKTOPHOTO Ipoliecca ¢ pyoalIkoil st MPOU3BOJILHONW CXEMBI
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NPOTEKaHUsI XUMHUYECKOH peakuuu. BpiOOp anropuTMOB pelieHus 3a1adud C HpUMEHEHHEM
WHGOPMAIMOHHOM  MaTpHIbl  CHCTEMBbl  yYpaBHEHHMH  MaTEeMaTUYeCKOTO  ONHCAHUS |
IIPEICTaBICHMS] AITOPUTMA PELLIEHUS C IIOMOIIBIO OJIOK-CXEMBI pacyeTa MpoLecca;

® MaTEMaTUYECKOE MOJEIUPOBAHUE HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX C
MEIIIKON. Maremarnyeckass MOCTAaHOBKAa 3aJayd Uil pEAKUMU C  IPOHU3BOJIBHOM
CTEXMOMETpUUECKON cxemoil. PopmyiupoBka 3amaun Komm — 3a7aum ¢ HadajdbHBIMHU
ycnoBusiMA.  Pa3HOCTHOE TIpEACTaBICHHWE CHUCTEMBI OOBIKHOBEHHBIX IU(QepeHIHATbHBIX
ypaBHeHmid. [locTpoeHne WHPOPMALMOHHOW MaTpPHUIBl JJIsi BBIOOpa alroOpuTMa PEIICHHSL.
['paduueckoe mpeacTaBIeHUE AITOPUTMA PEIICHUs B BHJIE OJIOK-CXEMBI pacyera;

® MAaTeMaTU4YEeCKOE MOJEIMPOBAHUE CTALIMOHAPHBIX PEKUMOB B TpyOUaThIX peakTopax c
MPSIMOTOYHBIM M NPOTUBOTOYHBIM JIBUKEHUEM TEIUIOHOCHUTeNel. MaremaTiuueckas ocTaHOBKa
3a/1a4uy JUI peaklMi ¢ KOHKPETHOM crexuomerpudeckon cxemoi. @opmynuposka 3aaaun Komm
— 33/1a4ydl C HayaJbHBIMU YCIOBUSMU U KpaeBOM 3ajjaun — 3aJauyd C KPaeBbIMU YCIOBHSIMH.
Pa3HocTHOE nmpesacTaBieHMe CHUCTEM OOBIKHOBEHHBIX UG (EepeHIHaTbHBIX  YpaBHEHUH.
[TocTpoenne MHMOPMALMOHHBIX MATPHI] JUIsl BbIOOpa alropuTMOB pemeHus. I'paduueckoe
MIpe/ICTaBICHUE aJITOPUTMOB PELICHUS B BUE OJIOK-CXEMBI pacyeTa;

® MaTeMaTH4YeCKOE MOJIEIMPOBAHUE HECTAIlMOHAPHBIX PEXUMOB IMPOLIECCOB B TPyOUATHIX
peaKTopax U YUCIEHHBIE aJITOPUTMbI IUCKPETU3ALMHU JJIs peleHus: cucTeM IuddepeHanbHbIX
YpaBHEHUH C YaCTHBIMHU MPOU3BOAHBIMU. MaTemMaTnueckasi MOCTAaHOBKA 3aJlauM JUIsl peakluu ¢
KOHKPETHOM CTEXMOMETPUYECKON cxeMOol. POpMyIMpOBKa HAYAJIBHBIX U T'PAHUYHBIX YCIOBHM.
Huddepenunanbiple  ypaBHEHHSI B YacTHBIX  MPOM3BOJHBIX -  3JUIMITUYECKOTO,
napaboJIMYeCKOT0 U TUMEpPOOIMYECKOTO  TUMOB. ANTOPUTMBI  PEIICHUS  ypaBHEHUUH
napaboinyeckoro  Tuma. MaTematuueckas MoOJEIb  XMMHUYECKOTOo  MpPEBpalleHHs B
M30TEPMHUUECKUX YCIOBUSAX JUIsl HECTALIMOHAPHOTO Ipoliecca B TpyOUaThIX ammapaTax ¢ y4eToMm
IPOJOJIBHOTO MEPEMEIINBAHUS M C INPUMEHEHHEM OJIHONapaMeTpudeckoil IudQy3noHHON
MOJIENH JJIsl ONUCAHMsI TUAPOAMHAMUYECKON 0OCTAHOBKM B PEAKLIMOHHOM MOTOKE. AJITOPUTMBI
pelieHuss B BHUJAE CHCTEM  HEJIMHEHHBIX  ypaBHEHMH, a Takke OOBIKHOBEHHBIX
nuddepeHInanbHbIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSAKOB;

® MAaTeMaTH4eCKOE MOJCIUPOBAHME CTAllMOHAPHBIX PEXKHMMOB IPOLIECCOB HEMPEPBIBHON
MHOTOKOMIIOHEHTHOH pekTtuukanuu u abcopOuun. MaTemaTudeckoe OIMCaHME Ipolecca
MHOTOKOMIIOHEHTHOH peKTU(UKauK B TapeibuaTod KoJoHHe. MoaenupoBanue (ha3zoBOro
PaBHOBECHS M IIPOLIECCAa MACCONEPEAAYN Ha TapesIKaX B MHOTOKOMIIOHEHTHBIX CHUCTEMax. YUeT
TEIUIOBBIX OaJlaHCOB Ha TapejkaXx IpU MOJEIMPOBAaHMU IIpoliecca B PEKTH(PUKALMOHHOM
KOJIOHHE. JIeKOMIO3MIIMOHHBIA aNrOpuTM pacuera Impolecca peKTUPUKALUU B KOJOHHOM
anmapare. MaTeMatuyeckoe ONKCaHHE Ipollecca MHOTOKOMIIOHEHTHOH —aOcopOuuu B
HAcaJloyHOM KOJIOHHE. MozenupoBaHue mpolecca MHOTOKOMIIOHEHTHOW Macconepenadnd B
CEKLUAX HACaJO4YHON KOJOHHBL. AJITOPUTM pELIECHUS KpPaeBOM 3ajadd Iy MOJEIMPOBAHUS
nporecca abcopOLMU B HACAAOYHOM KOJIOHHE.
34. OcHOBBI ONTUMH3ALUN XUMHKO-TEXHOJOTMUYECKUX MPOLIECCOB:

® pelleHHE 3a7a4  ONTHUMHU3alUuud C TEPMOJUMHAMUYECKMMH, TEXHOJOIMYECKUMH,
9KOHOMMUYECKUMHU, TEXHUKO-IKOHOMUYECKUMU U IKOJIOTMYECKUMH KPUTEPHUSIMHU ONITUMAJIBHOCTH.
Ontumanbhele pecypcocOeperatomme XTII. BbiGop KpuTepueB ONTUMAIBHOCTH (LIEJIEBBIX
¢bynkuuit). PopMynupoBKa MHOTOKPUTEpHANbHOM 3amaun ontumuzanuu. OcobGeHHOCTH
pelleHns  ONTHMMM3auMOHHBIX 3amad XTIl npu  HanuuMm  HECKOJIBKMX — KPUTEPUEB
ONTUMAJILHOCTH, OBPAKHOM XapakTepe LeeBoN (PYHKIMU U HATUYUK OrpaHuueHuid 1-ro u 2-ro
pona;

® aNrOpUTMBI OJHOMEPHONM M MHOTOMEPHOM ONTUMHU3AIMHU. MeToAbl CKaHWPOBAHUSA,
JIOKaTM3aIllMl HKCTPEMyMa, 30J0TOro ceueHuss W uucen @DuOOHa4M B cilyyae OJHOMEPHOM
ONTUMH3AIMHU. MeTo bl MHOTOMEPHON ONTUMH3ALMU HYJIEBOTO, IIEPBOIO U BTOPOTO MOPSAKOB.
CuMmnekcHele, cilydaiiHble M T'paJUEHTHbIE METOJbl MHOTOMEPHOHM onTuMH3anuu. Merton
mTpapHbIX QYHKIUH.
35. 3axitoyeHue:
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e [pUMEHEHUE KOMIBIOTepHbIX Mozened XTIl npu NpOEKTUPOBAHUM XUMHYECKHUX
npousBojcTB — B CAIIP. 3agaun cuctem aBroMaTu3upoBaHHoro npoexrupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIBIOTEPHOTO MpOeKTHpoBaHUsS. MHpopManMOHHOE M MaTeMaTHYECKOe
obecnieuenne CAIIP. ABTOMaTH3MpPOBAHHOE MPOEKTHPOBAHUE C MPUMEHEHHUEM KOMIBIOTEPHBIX
mogeneit XTII;

e 1npuMeHeHHe KomibloTepHbix Moxened XTIl mpu ympaBiaeHHM TEXHOJIOTMYECKUMHU
npoueccamu — B ACVYTII. KomnbrorepHoe mopaenupoBanue XTIl B pexume peaybHOro
BpeMeHU. CHCTeMBI MpsIMOTO LU(GPOBOTO (KOMIBIOTEPHOTO) YIPABICHHUS TEXHOJOTHYSCKUMHU
MpoIIeCCaMH. OcobOeHHOCTH  peanu3aluu KOMITBIOTEPHBIX mogenern  XTII B
aBTOMATU3MPOBAHHBIX CUCTEMaX yIpaBJeHUs TexHosornueckumu npoueccamu (ACYTII).

4, KOMHGTCHHI/II/I CJ'IyHIﬂTGJ'ICfI Ipru OCBOCHWH OVCHHILINHBI:

['oTOBHOCTH MPUMEHSATH AaHAIUTUYECKUE U YUCIIEHHbIE METO/IbI PELICHUsI TOCTABJIECHHBIX 3ajad,
UCI0JIb30BATh  COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJOTHUH, MPOBOIUTH 00pabOTKyY
nHpopMallMd ¥ MCHOJb30BAHUEM  MPUKIAJHBIX  HPOrPaMMHBIX  CpPEACTB  cQepsl
podeccuoHaIbHOM JesITeNbHOCTH, UCIIOIb30BaTh CETEBbIE KOMITbIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAaHHBIX B CBOEM Mpo¢eCCHOHANbHON MESITENbHOCTH, MAKEThl MPUKIAAHBIX IMPOTpamMM s
pacuéra TeXHOJOrHYeCKuX mapaMeTpoB obopynoBanus (I1K-2);

CrocoOHOCTh  aHATU3UPOBaTh TEXHUYECKYIO JOKYMEHTALUI0, NOoAOUpaTh 000pyIOBaHUE,
TOTOBUTH 3asBKH Ha MpHOOpeTeHrne u peMoHT obopynoBanus (I1K-9);

T"'0oTOBHOCTH HCITOJIL30BATh 3HAHINE CBOMCTB XUMHUUECKHIX DJIECMEHTOB, COG}II/IHeHI/Iﬁ H MaTepuajioB
Ha WX OCHOBE IS pelIeHus 3a1au nmpodeccronansHoi aestenpuoctu (ITK-18);

5. O0beM MUCHIUIUIMHBI U BUBI yUeOHOW HArpy3Ku

KonnuectBo Bcero akagem.
3a4ETHBIX €IUH. | YacOB B
cemecTpe
OO0mas TpyI0eMKOCTh JUCIUTIINHBI TI0 Y4COHOMY IUIaHy 3 108
B ToM uncne Ha 00yueHue 3 108
AyIUTOpHBIC 3aHATHSA: 1,33 48
Jlexkuun 0,89 32
[IpakTiueckue 3aHATH - -
JlaGopaTopHbie pabOTHI 0,44 16
CamocrosrTenpHas pabora 1,66 59,8
Pacuetno-rpaduueckne paboTh - -
Jpyrue BUabl caMOCTOSATEIBHON PabOThI
KoHTtakTHas caMocTosITebHAs paboTa 0,2
CaMoCTOATENHbHOE U3YUCHUE Pa3/IeiOB IUCIUTUIUHEI 59,8
By uToroBoro KOHTpOJIs 3HaHUH (3a4ET C OLIEHKOM) - -
Komnnuectso Bcero actpos.
3aUETHBIX €IMH. | YacOB B
ceMecTpe
OO11ast TpyA0€MKOCTb AUCHUIUIMHBI 0 y4eOHOMY IJIaHy 3 81
B ToMm uncne Ha o0yueHue 3 81
AyIUTOpHBIE 3aHATUA: 1,33 36
Jlexuun 0,89 24
[IpakTudeckue 3aHATH - -
JlaGopaTopHbie paOOThI 0,44 12
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CamocrosTenpHas padoTta 1,66 44,85

PacuerHo-Tpadmdeckue paboTh - -

Jlpyrue Buipl cCaMOCTOSATENBHON pabOThI

KonrakTHas camocTosiTennbHast pabota 0,15

CamMocTosATenbHOE U3yUeHUE Pa3/IeIOB AUCIIUIUIMHBI 44,85

By uroroBoro KoHTpOJIst 3HaHUM (3a4€T C OIIEHKOM) - -

AHHOTauMsA padoyeii mporpaMMbl AU CHUILIHHBI
«Teoperuueckue ocHoBbI Koppo3uun» (51.B.16)

1. Lenp TUCHMIUIMHBL: TPHOOPETEHNE CTYACHTAMH 3HAHHUI O KOPPO3UOHHBIX MpoIleccax,
MPOTEKAIOIINX B Ta30BBIX M JKUAKHX CpeJaxX, O BUAAX KOPPO3HH, HMEIOIMMMH MECTO B
MPUPOIHBIX U TEXHOJIOTMUYECKHUX Cpeiax.

2. B pesynbrate mM3ydeHHs TUCHUIUIMHBI OOYJarOIIMKCS 1O Tporpamme OakalaBpHara
JIOJIKEH:

O6nanate cienyromuMu npodeccuoHanbHbIMu KomnereHuusamu (I11K):

-CIIOCOOHOCTBI0O M TOTOBHOCTBIO OCYHIECTBIJISITH ~ TEXHOJIOTMYECKUH MpolEecC B
COOTBETCTBUU C PErIaMEHTOM M UCIOJb30BaTh TEXHUYECKUE CpPEICTBA IS HM3MEPEHHUS
OCHOBHBIX MTAPaMETPOB TEXHOJIOTUIECKOTO MpoIiecca, CBOMCTB chiphs U npoaykiuu (ITK-1);

- CMOCOOHOCTHIO HCMOJb30BaTh MpaBUja TEXHUKH O€30MAaCHOCTH, MPOM3BOJCTBEHHOU
CaHWTApWH, TOKAPHOH OE30TMaCHOCTH W HOPMBI OXpaHbl TpyAa, H3MEpPATh M OIICHHUBATh
napaMeTpbl MPOU3BOJCTBEHHOTO MHKPOKIMMAaTa, YpOBHS 3albLJICHHOCTH M 3ara3oBaHHOCTH,
ryma, 1 BUOpanuu, ocsemieHHoctd pabounx mect (I1K-5);

-TOTOBHOCTBIO K OCBOCHHUIO U OKCILTyaTallii BHOBb BBOAUMOTO 06opynoBanus (I1K-8);

-CIIOCOOHOCTBIO  BBISIBJISITH M YCTPAaHATh OTKJIOHEHUS OT PEXUMOB palboThI
TEXHOJIOTHYECKOT0 000PYIOBAHHS U TTApaMeTPOB TeXHoJoruueckoro mporecca (ITK-11);

-TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUE CBOWCTB XMMUYECKUX AIEMEHTOB, COCTUHEHUH U
MaTepHAJIOB Ha UX OCHOBE JUTS PEIIeHHUs 3a1a4 npodeccronanbroit aesreiapaoctr (I1K-18);

-TOTOBHOCTBIO HM3y4aTh HAyYHO-TEXHMUYECKYI0 HH(OpMalNi0, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccieaoBanus (ITK-20)

3namo:

- (bu3nyecKuil CMBICI MPOIIECCOB, MPOTEKAIONINX Ha AIEKTPOAAX;

- MEXaHU3MBI MPOTEKAIOIINUX KOPPOZHOHHBIX MPOIIECCOB;

- METOJbl HCCIEAOBAHMUS KHUHETUKHU JJIEKTPOJHBIX MPOLIECCOB M IPOLECCOB

KOPpO3UH;

- CHocoObl KOPPO3HMOHHBIX UCIBITAHUM;

Ymemy:

- CHUMAaTh TMOJSPU3AIMOHHBIE KPUBBIE AJIEKTPOJHBIX IMPOLIECCOB, CTPOUTH
JrarpaMmbl KOPpO3UU;

- OTIPEIeNIATh Ha OCHOBE SKCIIEPUMEHTAILHBIX UCCIIEAOBAHUN U JTUTEPATYPHBIX
JAHHBIX TOKU U TIOTEHIIUAIBI KOPPO3HUH, TIOKa3aTeNI KOPPO3HUU;

- OTPEAEIIATh TUMUTUPYIOLIYIO CTaJUI0 KOPPO3UOHHOTO IPOLIECCa;

- MIPOU3BOIUTH OLIEHKY KOPPO3HOHHOM CTOMKOCTH MaTepHaioB B arpECCUBHBIX

cpenax;

- MIPOBOJIUTH YCKOPEHHbIE KOPPO3HUOHHBIE HCTIBITAHUS;

- NPUMEHATh  TOJYYEHHYI0  MHQOpPMALUI0  JUIi  pElIeHHs  KOHKPETHBIX
TEXHOJIOTUYECKUX 3a]1au;

Braoemy:

- HaBbIKAMM  HACTPOHMKHM  TEXHOJIOTUYECKOro  00OpyJaoBaHUS, HaJIa KK
MPUCTIOCOOTICHUH, MHCTPYMEHTA U JPYroi OCHACTKH, BKJIFOUEHHOH B J1a00paTOPHBINA MPAKTHKYM.

3. Kpartkoe conep:kaHue JUCIUIUINHBI

Bsenenue

3HaveHue, eIH U 331a41 JUcUUIUIMHBL. CoBpeMeHHOE OnpeiesieHre KOPPO3Uu U
COIPOTHUBIICHUS MaTepUaIoB. 3HaUYeHHE OOPbOBI ¢ KOppo3ueil. OCHOBHBIE pa3eiibl U OHATHS
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mucuuiuiiHel. Kiaccudukanus BHIOB pa3pylIeHHs MaTepHajoB MO JACHCTBHEM arpecCUBHBIX
cpen. KonnuecTBeHHas o1ieHKa KOPPO3UOHHOIO pa3pyLIEHUs] MaTEPUATIOB. DJIEKTPOXUMHUUECKas
U XUMHYECKasi KOPpO3usl.

Teopernueckas 3IEKTPOXUMHUSL.

OcHOBHBIE IOHATHUS IEKTPOXUMUHU.

npoBoHMKY | 1 Il poga. DieKTposn3 Kak OKMCIUTENbHO-BOCCTAHOBUTEBHBIN MpoLIEcC.

Knaccugukanuss nmpoBOJHHKOB M IMPOXOXKAEHHE MOCTOSTHHOTO AJIEKTPHUYECKOTO TOKA
yepe3 OJIEKTPOXUMHUYECKHE cUCTEMbl. OCHOBHbBIE THUIIBI 3IEKTPOXUMHUYECKUX CUCTEM M HX
coctaBHble uyacTH. OrmpeneneHue MNOHATUM KaroAd U aHoJ. OTIMYMTENbHbIE NPU3HAKU
ANIEKTPOXUMUYECKUX PEAKIUI.

3axonsl Dapajiest, Kaxxyluecss OTKIOHEHUs. BpIxoa 1o Toky.

OCHOBBI JIEKTPOXUMHUYECKON TEPMOAMHAMUKHI

[IpyurHBl BO3HMKHOBEHHUS JIEKTPOXMMUYECKOTO MOTEHLMada Ha TPAHUIIE AIIEKTPOJI-
pactBop. PaBHOBecue B 3iekTpoxuMuuyeckoidl wnenu. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
MOJIypeakLMy U MOHITHE 3JIEKTPOIHOTO noTeHuuana. Knaccuduxamus snexrponos. Konuenuus
AJIEKTPOHHOTO PAaBHOBECHSI HAa IPaHUILIE MIEKTpoa-MeTal. Knaccudukanus 31eKTpoXuMUIeCKUX
ueneil. [IpaBuio 3nakoB u pacuer IJIC.

Bonoponanslii a1ekTpo v cTaHAapTHast BOJOpoAHas 1ikana. KuciaopogHsiil aeKTpo .
Huarpamma [Iyp6Ge. MemOpaHHbIe paBHOBecHE, MEMOpPAHHBII MOTEHITHAIL.

CrpoeHnue qBOMHOTrO 3JIEKTPUYECKOTO CI0S

CBsi3b 2NIEKTPUUECKUX U aJCOPOLIMOHHBIX SBJIEHUI Ha TpaHuie pazzaena (a3. EMkocTh
JIBOMHOrO 3JeKTprueckoro cios. [loTeHuuansl HylIeBOro 3apsjia U MEXaHU3M BO3HHKHOBEHUS
OJ1C 3neKTpOXMMHUYECKOM LIETH.

OcHOBHBIE MOJIEBHBIE ITPEIICTABICHHS O CTPOSHUH JIBOMHOTO 3JIEKTPUYECKOTO CIIOS.

OCHOBBI NIEKTPOXUMUYECKON KHHETHKHU

OOmiast  xXapakTepuCTHKAa  JEKTPOXMMMUYECKMX  mpoieccoB.  [lomspuzannonHas
XapaKTEePUCTHKA B YCIOBHAX JIMMUTHPYIOIIEH CTaAuM MacconepeHoca. Meros Bpamaromerocs
JMCKOBOTO JJIEKTPOJA.

Teopus 3ameyieHHOrO paspsiia U €€ COBPEMEHHOe 00OCHOBaHHME. MeToIbl H3ydeHHs
CTazui pa3psa-MOHU3ALMN. 3aKOHOMEPHOCTHU 3JIEKTPOJHBIX ITPOLIECCOB B YCIOBUAX MEAJICHHOU
XMMHMUYECKOH CTaguu. MHOTrOCTaluiHbIE PEaKLUU C IIOCJIEI0BATEIBHBIM IIEPEHOCOM 3JIEKTPOHOB.

DNEKTPOXUMHYECKasE KOPPO3HUS.

OneKTpOoJHbIE NOTEHIUAIBI M TEPMOIMHAMUYECKAs BO3MOXKHOCTb KOPPO3HUH.

Koppo3usa B kucnbIx pactBopax. MexaHM3M BOcCCTaHOBIJIeHUs Bojopona. Kopposus B
HEHTpaJIbHBIX M IIEJOYHBIX cpefax (KUCIOpoIHas Kopposus). MexaHu3M BOCCTaHOBIICHMS
KHCIIOpO/a.

[Tonspu3zannoHHble AMarpaMmbl KOPPOAUPYIOIUX METAIUIOB. CHATHE MOJIAPU3ALUOHHBIX
KpuBbIX. Pacdyer ckopocTell KOppO3UH IO MOJISPU3ALMOHHBIM JaHHBIM. BiMsHME COOTHOLIEHUS
IUIOLIA/IeH KaToAa U aHOJIa Ha TOKU KOPpO3uM. Teopus KaTOJAHOM 3allUThI.

ITaccuBanusa. Xapakrepuctuka mnaccuBauuu u  @Duage noreHuman. I[losenenue
raccuBaTopoB. [[accuBHOCTB keje3a B a30THOM KUCIIOTE.

AHoJHas 3amuTa U nepenaccuBanus. Teopus maccuBHOCTH. CTaOMIM3aIUsl NacCUBHON
IUIEHKH BO BpeMeHU. [IeiicTBUE XJIOpHUI-UOHOB U aKTUBHO-IIACCUBHBIE 2IEMEHTHl. Kputnuecknii
MOTEHIMal MUTTUHrooOpa3oBanus. JlokanbHast aHoiHas nmaccuBanus. [laccHBHOCTB CIIIaBOB.

BnusiHue BHYTpeHHHX (AKTOPOB Ha KOPPO3MOHHOE TOBEAEHHUE: NpUpOAa MeTaa,
CoJiepKaHWE W CTPYKTypa CIllaBa, COCTOSHUE M 00pabOTKa MOBEPXHOCTH, MEXaHHUYECKHUE
HaIpPSDKEHHUS.

Bnusiaue BHemHHMX (AKTOPOB Ha KOPPO3MOHHOE IIOBEJIEHHE: COCTaB M XapakTep
arpecCUBHOM cpelpl, TEeMIeparypa, JIaBJIEHHE, CKOPOCTb JBMKEHUS CpEIbl, BHEIIHSS
MOJISIpU3alivsl, KOHTAKT C METaJ/lIaMU M HEMETaJJIaMHU.

XumMuyeckass Koppo3usl.

Mexanusm ra3oBoil koppo3uu. TepMoarMHaAMUKA ra3oBoi kKoppo3uu. KuHeTnka razoBoi
KOppo3uH. BiusHue BHYTpeHHHX ()aKTOPOB Ha T'a30BYI0 KOPPO3HUIO: COCTAB, CTPYKTYpa CILIABOB,
MeXaHHYECKUe HalpsbKeHus 1 aedopmarusi, 00paboTka MoBepxHOCTU. BinsiHue BHETHUX
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(aKTOPOB Ha ra30BYI0 KOPPO3HUIO: COCTAB CPE/Ibl, TEMIIEPATYpa, TaBICHHE CKOPOCTh JIBUKCHHUSI

CpeIbl.
4. O6beM y4eOHOU TUCIMILTHHBI
Bcero 6 cemectp 7 cemectp
Bunsl yaeOHOI paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
ell. yacax el yacax el yacax
OO0mmas TpyI0eMKOCTh TUCIUTUTHHBL 12 432 6 216 6 216
10 yueOHOMY
[UIaHY
AyIUTOPHBIC 3aHATHSA: 4,44 160 2,22 80 2,22 80
Jlexuyn 1,77 64 0,89 32 0,89 32
[TpakTHUYecKue 3aHITH 0,88 32 0,44 16 0,44 16
JIaGopaTopHbIie pabOThI 1,77 64 0,89 32 0,89 32
CamocTosTenpHas padoTa 5,55 200 2,78 100 2,78 100
By ©TOrOBOTO KOHTPOJISI: SK3aMeH 2 72 1 36 1 36
KoHTakTHas padoTa — 0,4 0,4
MTPOMEKYTOYHAS aTTSCTAIINS
[ToAroTOBKA K 3K3aMEHY 35,6 35,6
Bcero 6 cemecTp 7 cemectp
Byl yue6HOM paboThI B 3au. [Bactpon.| B3au. |Bactpon.| B3au. |B actpos.
ell. yacax el. yacax ell. yacax
OO611ast TpPyA0€MKOCTh JUCITUTLTHHBI 12 324 6 162 6 216
M0 y4eOHOMY
[IaHY
AYIUTOPHBIC 3aHATHSA: 4,44 120 2,22 60 2,22 60
Jlexun 1,77 48 0,89 24 0,89 24
[IpakTHUYeCcKHe 3aHATHS 0,88 24 0,44 12 0,44 12
JlaGopaTopHbIe pabOTHI 1,77 48 0,89 24 0,89 24
CamocrosTenpHas padbora 5,55 150 2,78 75 2,78 75
By ©”TOrOBOro KOHTPOJIS: IK3aMeH 2 1 27 1 27
KonTtakTHas pabora — 0,3 0,3
[IPOMEKYTOYHAS aTTECTAIIUS
[ToaroToBKa K 3K3aMeHY 26,7 26,7

AHHOTanusA padoveil MPOrpaMmMbl JUCHUTITHHBI

«3ammTa ot kopposun» (b1.B.17)

1. I_ICJ'IL JAUCHTUITIIINHBI: an06peTeHHe CTYACHTaMU 3HAHUN JIJIs 000CHOBaHUS H
peajm3anumn peIJ_IeHI/Iﬁ npu BBI60pe KOHCTPYKIIMOHHBIX MAaTCpHaJIOB IIPpHU H3IOTOBJICHHUU U
3aIlUTC OT KOPpPO3HUU 060pyI[OBaHI/I$I XUMHYCCKHUX ITPOU3BOIACTB.

B PE3yIbTaTC H3YUCHUA AOUCHUILINHBL 06y‘-IaIOIJ_[I/II‘/’IC$I o mnporpamme 6aKaJ1aBpHaTa

JOJIKCH:

O6nanate cienyromuMe npodeccuoHanbHpIMU KommereHusamu (11K):

-CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKUE peIIeHHs] MpU pazpaboTke
TEXHOJIOTMYECKUX MPOIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJIOTHH C Y4ETOM
AKOJIOTHYECKUX mociencTBUi ux npumenenus (I1K-4);
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- CIIOCOOHOCTBIO HCHOJIB30BATH TPABWIIa TEXHHKH O€30TMAaCHOCTH, MPOU3BOACTBEHHOMN
CaHUTApUM, IMOXApPHON OE30IIaCHOCTH W HOPMBI OXpaHbl TpyJa, HU3MEPSITh U OLIEHUBATh
IapaMeTpbl IIPOU3BOJCTBEHHOIO MHUKPOKIMMATa, YPOBHS 3allbUIEHHOCTM M 3ara30BaHHOCTH,
ryma, 1 BUOpauuu, ocBerieHHoctu pabounx mect (I1K-5);

-CIIOCOOHOCTBIO IIPOBEPSTh TEXHUYECKOE COCTOSIHHE, OpPraHu30BBIBATH
npo(UITAKTUYECKHE OCMOTPBI U TEKYIIMHA PEMOHT 000pYHOBaHMs, FOTOBHTH 00OpYyJOBaHUE K
PEMOHTY ¥ IPUHUMATH 000pyaoBanue u3 pemonra (I1K-7);

-TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE CBOWCTB XMMUYECKUX AJIEMEHTOB, COCIUHEHHH U
MaTepHaJIOB Ha MX OCHOBE ISl peleHus 3a1a4 npodeccuonanbHoi nesrensaoctr (ITK-18);

-TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS OCHOBHBIX (DPM3MYECKUX TEOPUH Ul pElICHUS
BO3HHUKAIOMINX (PU3WYECKUX 33]]a4d, CAMOCTOSITEIBHOTO MpUoOpeTeHus (GU3NYECKUX 3HAHUH, IS
MOHUMaHUS MPUHIIUIIOB paObOTHl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOISIINX 3a TPEIEIbI
KOMIICTEHTHOCTH KOHKpeTHOoro Hanpasienus (ITK-19);

3nams:

-001111€e CBEICHUS O COCTOSSHUM U U3MEHEHUH CBOMCTB KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB B
YCTIOBHSIX XUMHUYECKUX TTPOU3BOJICTB ;

-OCHOBHBIE UCTOYHHUKH KOPPO3HOHHOTO BO3JEUCTBUS Ha KOHCTPYKLIMOHHBIE MaTepHaIbl
B YCJIOBUSX XUMHUYECKUX TIPOU3BOJICTB, UX KAUECTBEHHBIC M KOJMYECCTBEHHBIC XapaKTEPHCTUKH,
METO/Jbl U CNOCOOBI TPOTHO3UPOBAHUS HANEKHOCTH XHUMHUYECKOrOo OOOpYyIOBaHUS H
MOCJIEICTBUI KOPPO3MOHHOTO BO3/IENUCTBUS;

METO/IbI 3aIIUTHI OT KOPPO3HH;

-KOHIIETIIIMIO KOMITJIEKCHOTO 00ecTieueH s 3alluThl MaTepUaoB OT KOPPO3UH;

Ymemy:

-OLIEHUTh XapakTep BIMSIHHUS OKpYKalolled WIM TPOU3BOACTBEHHON Cpeapl Ha
3aKOHOMEPHOCTH T€YEHHSI KOPPO3ZHOHHBIX MPOIIECCOB;

-BbIOpaTh KOHCTPYKIIMOHHBIA MaTepua,

-pa3paboTaTh KOMIUIEKC MEPOTIPHUATHII 10 3aIIUTE METAJIIIOB OT KOPPO3HH;

-000CHOBaTh KOHCTPYKLHIO amnmapata M KOMIUIEKC MEpONpUSITU 1O  3alliuTe
000pyIOBaHUs U TPAHCIIOPTHBIX KOMMYHHUKAIIUI OT KOPPO3MOHHOTO BO3AEUCTBUS OKpYXKAIOIIeH
Cpebl.

Braoemy:

-pa3IuYHBIMU CIOCOOAMHU 3aLTUTHI MAaTEPUATIOB OT KOPPOUOHHOTO Pa3pyIICHHUS;

-JIaHHBIMH O KOPPO3HUOHHBIX XapaKTePUCTUKAX METAJUIOB U CILIaBOB;

-JIaHHBIMH, MO3BOJISIOIIUMU BbIOpaTh HeoOxouMoe 0bopynoBaHue u
KOPPO3UOHHOCTOMKHIT MaTepHuall Ui €ro U3roTOBJICHUS.

3. Kpatkoe conepxaHue TUCITUTLINHBI

1. Beenenue

Knaccudukarus u 0030p METOI0B 3alIUTH METAJUIOB OT KOPPO3UU U 0OOCHOBAHHE
BBIOOpA METO/1a 3aIUTHI

2. 3ammra oT KOppo3uu 00pabOTKON Cpeabl.

VY aaneHue arpecCUBHBIX KOMIIOHEHTOB, IOHIKEHUE KOHLIEHTPAIIMHA OKUCIUTENCH

Wuruburopsr  koppo3uu. Ompenenenue, KiaccCUpUKalusg, MeEXaHU3M JEHUCTBUSA
(MexaHM3M IacCUBAllUM M MHTMOMPOBAaHHUSA) U OOJIACTH NMPUMEHEHUS MHIMOUTOPOB KOPPO3HH.
Heoprannueckue HMHruOUTOpHl KOppo3uu. OpraHuyeckue WHTUOMTOpPHI KOPPO3HMH, BKIIOYAst
KOHCHCTEHTHbIE CMa3Kl M WHTUOMTOpHI TpaBieHus. Jleryume (mapo-¢azHble) MHIMOUTOPBIL.
Onenka 3eKTUBHOCTH IEHCTBUS UHTHOUTOPOB (3aIUTHBIN YD HEKT).

Konceppanus Metanueck uzenuid. CpeacTsa U METO Il KOHCEPBALIUH.

Heasparus. OOpaboTka X0noaHON U ropsiuedt Bojsl. [ToaroToBka Bojabl ISl MAapOBBIX
KOTJIOB. MeTOIbI MPOTUBOKOPPO3UOHHOM 00pabOTKH KOTIOBOM BOIBI.

3. DAeKTpOXUMHUECKasl 3alUTa.

KartoHas anekTpoxumMHuyeckas 3ammra.

KartonHas 3amuTa OT BHEIIHEro HCTOYHUKA ToKa. KaTo1HO-IpoTeKTOpHAs 3alIHUTa.

AHOJHAs MEKTPOXUMHUYECKas 3aliuTa. AHO/IHAS 3alllMTa OT BHEIIHETO HCTOYHUKA TOKA.
AHOAHO-TIPOTEKTOPHAS 3aIUTA.
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4. 3aiuTHbIE IOKPBITHSL.

Merannuueckue MOKpbITHS. Kiaccupukanus — 3alIMTHBIX — HOKPBITHH.  MeToibl
nosydeHus. OmpezeneHre 3allUTHOW CHMOCOOHOCTH M KOPPO3MOHHOW CTOWKOCTH TOKPBITHIL.
Buger  Meraiuinueckux — mOKpbITHA.  [IoAroToBKa  MOBEPXHOCTH  NEpel  HAHECEHHUEM
METAUIMYECKUX TNOKpbITHM. [luHkoBble mnOKpbITHA. Kanmuesbie mnoxkpeitus. Hukenessie
MOKPBITUS. MenHble MOKPbITUS. OJIOBSHHBIE MOKPHITUSA. XPOMUPOBAaHHAS CTAJIb JUIsl KOHCEPBHOM
tapsl. KoOHBepCHOHHBIE NOKpBHITHS. XpoMaTUpOBaHHE (OLUMHKOBAHHBIX U KaJMUPOBAHHBIX
noBepxHoctelt).  OxcuaupoBanue ctanu  (Boponenwe). OxcuaupoBaHuEe — aJFOMHUHUA.
®ocdarupoBanne. Hemerammueckne mMOKpbITHA. HaHeceHHe ITAaKOKPAaCOUYHBIX ITOKPHITHHA.
Hanecenne mOKpBITHHA W3 MOPOLIKOB, CYCIICH3WH M JKMJIKMX KOMNO3uuui. JlakokpacouHsle n
nojauMepHbie MOKpbITHs. Hanecenune mnokpeithii u3 nuctoB (IlmakupoBanue, ¢dyrepoBka
JIMCTOBBIMU MOJMMEPHBIMHU MaTepHalaMu).

5. IIpotuBokoppo3noHHoe jnerupoBanue (JlerupoBanue Uid NpUIaHUS KOPPO3UOHHOMN
CTOMKOCTH).

4. O6beM yueOHON TUCITUTITUHBI

B 3auetnnix | B akanem. B actp.
Bugs! yaeOHOM paboThI CAMHMIIAX Jacax qacax
OO61ast TpyI0€MKOCTh TUCIHUIUIMHBI TI0 YIeOHOMY TUTaHY 6 216 162
AyIUTOpHBIC 3aHATHUS: 2,22 80 60
Jlexuuu (Jlek) 0,89 32 24
I[Tpaxtuueckue 3ansatus (113) 0,44 16 12
JlaGopaTopHsie pa6oTs (JIP) 0,89 32 24
CamocrostensHas padora (CP): 2,78 100 75
Pedepar 0,5 18 13,5
CaMocCTOsATET HOE U3YUEHNE PA3ICTIOB AUCITUTIIMHBI 2,28 82 61,5
Buy KOHTPOIIS: SK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7

AHHOTANUA padoyeil MPOrpamMmbl
«Y4eOHasi HAYYHO-UCCIeA0BaTeNbCcKas padoTa» (b1.B.18)

1. llens YHUP — npuoOperenue oOyyaroluMuUcs yriiyoaeHHbIX 3HAHUN 1 KOMIIETeHLUH,
MOJIyUeHUE U 3aKperuieHHe Mpo(ecCHOHANBHBIX YMEHHH W HaBBIKOB B O0JIACTH TMPOBEICHUS
HayYHO-MCCIIEI0OBATEIbCKUX pPAa0OT C HCIOJIB30BAHUEM COBPEMEHHBIX TEXHOJOTUH IMyTeM
CaMOCTOSITEJIBHOTO TBOPYECKOTO BBINOJHEHHUS 3aJad, IOCTaBJIEHHBIX IPOrpaMMOM Hay4YHBIX
HCCIIEJOBAaHU.

OcHoBHoli 3amayeit YHUP sBnsrorcs mnpuoOpeTeHrWe HABBHIKOB IJIAHHUPOBAHUS U
BBIMIOJIHEHUS] ~ Hay4YHO-UCCIEOBaTeNbCKOW  pa®oThl;  00paOoTka,  HMHTEpHperauuss u
IIPEICTAaBICHUE  HAY4YHBIX  pe3yJbTaTOB; IOATOTOBKA K  BBINOJHEHUIO  BBITYCKHOU
KBAJTM(HUKALIMOHHON PabOTHI.

2. B pesynprare BbimonHeHuss YHUP oOyuarommiics mo mporpamme OakajaBpuara
JOJKEH:

Obnaoams crnenyromumu (I1K) komnereHmusMu:

-CIIOCOOHOCTh TMPUHMMATh KOHKPETHbIE TEXHUYECKHE pELIeHHs TMpH pa3paboTke
TEXHOJIOTHYECKUX IPOLIECCOB; BHIOMPATh TEXHUUYECKHE CPEACTBA M TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TocneaAcTBUi nx npumenenus (I11K-4)

-TOTOBHOCTB K OCBOSHHMIO M HKCILTyaTalli BHOBb BBOIUMOTO 00opynoBanus (I1K-8)

-CIIOCOOHOCTh aHAJIM3UPOBATH TEXHUUECKYIO JTOKYMEHTAIIHIO, T0A0MpaTh 000pyL0BaHHE,
TOTOBUTH 3asBKU Ha MpHoOpeTeHne u peMoHT obopynoBanus (I1K-9)
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-CIIOCOOHOCTh TUIAHUPOBATH M TPOBOJUTH (DU3MUECKUE U XUMHUYECKUE IKCIECPUMEHTHI,
MPOBOJNTH OOpPabOTKY WX pPE3ylIbTaTOB M OICHHBATH TOTPEIIHOCTH, BBIABUTATh TUIOTE3bl H
YCTaHABJIMBATh T'PAHULIBI UX MPUMEHEHUS, MPUMEHATh METOJbl MAaTEMaTHYECKOTO aHalu3a U
moaenupoBanus (ITK-16);

-TOTOBHOCTh HCIOJB30BaTh 3HAHUS OCHOBHBIX (PH3UYECKHX TEOPUU YIS PEHICHHUS
BO3HUKAIOMINX (PU3UYECKHUX 337a4, CAMOCTOSITEIIEHOTO TPUOOpeTeHHs (PU3NIECKUX 3HAHHUH, JUTS
MMOHUMAaHHUSI IPUHIUIIOB PAOOTHI IPUOOPOB M YCTPOUCTB, B TOM UYHUCJIC BBIXOSAIIUX 32 MPEICIIbI
komnerenTHocTH (ITK-19);

3nams:

-OCHOBHBIE [TOHTHS TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIEI0OBAHNUS;

-TEOPHIO OCHOBHBIX METOJIOB UCCIIEIOBAaHUS U aHAIN3a;

-IIPUHLMUIIBI paO0THl OCHOBHBIX TPUOOPOB 1 000PYIOBAHMUS;

Ymemo:

-TUTAaHUPOBATH U MPOBOJIUTH IKCIIEPUMEHTHI, TPOBOIUTH 00PAOOTKY UX PE3yAbTATOB U
OIIEHUBATH MOTPEUTHOCTH;

-IPUMEHSATh ~ MPUOOPETEHHBIE  NPAKTUYECKME HAaBBIKK B MpodeccHoHaIbHOM
NESITETFHOCTH JIJIsl PEIICHHS] KOHKPETHBIX 3a/1a4;

-OCYILECTBIIATH OLIEHKY PE3YJIbTaTOB aHAIIN3a;

Bnraoemy:

- CHUCTEMOI1 BbIOOpA METO0B HUCCIIEI0OBAHUS, OLIEHKOM BO3MOXHOCTEN KaX/I0r0 METOIa.

3. Kpartkoe coneprkanue MpakTHKH

YHUP Bximrouaer H3Tanbsl O3HAKOMIIEHHS C NPHUHIMIAMH OpPraHU3alldd HAay4YHBIX
ucciaenoBaHUM M y4eOHOM pabotel (Momynmu 1, 2) W d3Tam TMPaKTUYECKOTO OCBOCHHS
JEATEIBbHOCTH YUCHOTO-HCcaeoBaresst (MoIyb 3).

Monynb 1. BeinosHeHue U NpeacTaBiIeHUE PE3yIbTaTOB HAyYHBIX UCCIIEIOBaHMIA.

2. BeimosiHeHne HaydHBIX UCCIIEIOBAHUMA.

CocraBnenue mnporpaMmbl ucciefoBanus. CTpyKTypa M COJEpKAHHUE OCHOBHBIX
pa3aesioB oTYeTa O HAYYHO-HCCIIEI0BATENbCKON padoTe.

dopmynrpoBaHue LeNel U 3a7a4 UCCIIEJOBaHMS; COCTAaBICHHE aHATUTHUYECKOTO 0030pa
[0 TeMe HCCe0BaHus; BhIOOP 3(PPEKTHUBHBIX METOJOB M METOJMUK JOCTHUKECHHS KEIaeMbIX
PE3yJIbTaTOB HCCIEI0BAHNUS.

[IpoBeneHne COOTBETCTBYIOUIMX OKCIEPUMEHTOB [UISl TMOJIYYEHHUS MPAKTHYECKUX
pe3yNbTaTOB;  aHAIMW3, UHTEpHperanus ¢ O00O0OIIeHHe pe3ylbTaTOB  HCCIEOBAHUS;
(dbopMynupOBKa BBIBOJIOB; HAIMCAHUE OTYETA.

3. [logroToBka Hay4HOTO AOKJIAJa U MPE3CHTALIHUH.

4. O0beM TUCLIUILINHEI

Buner yue6HOI paboTh O0beM
B zavetneix | B akagem. B acTpOH.
eIMHULIaX yacax yacax.
OO6mast TPyIOEMKOCTh JUCHUILIMHBI 10 | 3,0 108 81
yueOHOMY IIaHY
Konrakr. yacel 1,45 52,2 39,15
JlaGopatopHbie paOOThI: 1,45 52 39,15
KonTakTHas camocrositenbHas paboTa 0,2
CamocrosarensHas pabora (CP): 1,55 55,8 41,85
CaMoCTOSITENbHOE OCBOEHHE 3HaHuH, | 1,55 55,8 41,85
YMEHUH U HaBBIKOB 110 niporpamme Y HHP
Bun uTOroBoro KOHTpOJIS: 3a4eT / IK3aMeH 3a4eT ¢ OIEHKOM

AHHOTanusA padoyeil NPOrpaMMbl IMCHUTITHHBI
«JIeKTMBHBbIC JHCHUILINHBI 110 (pu3nveckoii KyabType u cnopry» (b1.B.19)
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1 Llens AMCUMIUIMHBL: OBJIAJCHUE METOJIOJIOTHEH HAYYHOTO MO3HAHUS (PU3NYECKON KYIbTYpHI U
CTMOPTa; 3HAHHE HCTOPUYECKUX, HAYYHBIX M MENArOTHYECKUX OCHOB (DPM3MYECKOW KYIbTYPHI,
CIlopTa M 3J0pOBOro o00pa3a KU3HU; OBJIQJACHUE CUCTEMOH TEOPETHUECKUX 3HaAHMIA,
MPAKTUYECKUX YMEHUI M HaBBIKOB, 0OECIIEYMBAIOIIUX COXPAHEHHE M YKPEIUIEHWE 30pPOBbs,
NICUXUYECKOoe  Omaromoiyywe, pa3BUTHE M COBEPUICHCTBOBAHHWE  ICUXO(DU3NYECKUX
CIOCOOHOCTEH, KauecTB M CBOWCTB JMYHOCTH, CaMOOMpEIeNieHHEe B (DU3UYECKON KyIbType U
CIOPTE; M3YYEHHUE TEOPETUYECKUX, TEXHUYECKMX M TAaKTUYECKUX IPUEMOB OJIHOTO U3 BHUJOB
CIOpTAa.

2 B pe3ynbTare u3ydyeHus AUCLUUILIMHBI 00ydaroluiics o mporpaMMe OaxkaiaBpuaTa
JIOJIKEH:

Ob6nanate cienyromumu oomekynbTypabiMu (OK) koMnereHnusamu:

—  CIIOCOOHOCTBH K caMOOpranu3aiiu u camooopaszosanuio (OK-7);

—  CIOCOOHOCTH MCIIOJIB30BATh METOJIbI U CPENICTBA (PU3NUECKON KYJIbTYPHI IS

obecrieueHus OJTHOIIEHHOH conManbHO# 1 npodeccuonansHo# nesirensHoct (OK-8).

3nams:

—  Hay4YHO-IIPaKTHYECKHE OCHOBBI (PM3NYECKON KYJIBTYpPbI M CIIOPTA, 3I0POBOTO 00pa3a

KHU3HU;

—  COLMAaJbHO-OMOJIOTHYECKHE OCHOBBI (PU3NYECKON KYJIbTYphI U CIOPTA;

—  BJIMSHHE 03JJOPOBUTENBHBIX CUCTEM (PU3MUECKOT0 BOCIIUTAHUS HA YKPETJIEHUE

310pOBbsI, TPOPUITAKTHKY MPOPECCUOHANBHBIX 3a00JI€BaHUN U BPEIHBIX IPUBBIYEK;

—  crnocoObl KOHTPOJISI U CAMOKOHTPOJISI, OLIEHKH (PU3NYECKOr0 Pa3BUTHUS U PU3NYECKON

MOATOTOBJIEHHOCTH.

Ymemy:

—  COCTaBJISITh KOMIUIEKC YIPAKHEHUH JJI1 CAaMOCTOSITEIIBHBIX 3aHATHI (PU3NUECKON

KyJbTYpPOH U CIOPTOM;

— COCTaBISITh W  BBINOJHATH HWHAMBHUAYAIbHO TMOJ0OpaHHBIE KOMILJIEKCHl IO

(buznueckoil KyJabType U pa3IuvHbIM BHIaM CIIOPTa;

—  OCYILIECTBJISTh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U co0It0/1aTh

MIpaBUJIa TUTUEHBI U TEXHUKH 0€30TIaCHOCTH;

—  TMPUMEHATH NOJyYCHHbIE TEOPETUUECKHUE 3HAHUS B IOBCEIHEBHOM, 00pa30BaTeIbHOMN

1 Ipo(hecCUOHATBLHOM eI TeIbHOCTH;

—  CaMOCTOSITEJIbHO COBEPILIEHCTBOBATh U Pa3BUBATh CBOM KYJIbTYPHBIN YPOBEHb B

obnactu uctopuu GU3NYECKON KyIbTYpPhI U CIIOPTA;

—  ONepupoBaTh TEMATUYECKUM MOHATUWHBIM aIlllapaToM COBpEeMEHHOU (pru3nueckoi

KYJIBTYpPBI ¥ CIIOPTA;

—  BBINOJHATH 33/IaHUs, CBA3aHHBIE C CAMOCTOSITENIbHBIM aHATTU30M U 00paboTKOM

nH(OPMALIUY TIO U3Y4aeMbIM TEMaM.

—  OCYILIECTBJISTh TBOPUYECKOE COTPYTHHUYECTBO B KOJUICKTUBHBIX (hopMax 3aHATHI.

Braoemno:

—  CpeAcTBaMH M METOJIaMU YKPEIUICHUS UHIUBUIYATbHOTO 310POBbs, (PU3UUECKOTO

CaMOCOBEPILIEHCTBOBAHMS;

—  TEOPeTHYECKUMH, TEXHUUECKUMH U TAKTUYECKMMH HaBBIKAMU B OJJTHOM M3 BHJIOB

CIIOpTa;

— HaBbIKAaMM KPHUTHUYECKOI'O MBINUICHUs, OOOOIIEeHUs M aHajau3a HHpOpMaluy,

MIOCTAHOBKH LieJIel ¥ BBIOOpA MYTH €€ JOCTHIKEHUS;

—  HCHOJIb30BaTh (PU3KYJIBTYPHO-03A0POBUTENBHYIO IEATEIBHOCTD A YKPETIJIeHUS

3JI0POBbSI, JOCTHKEHHS ’KU3HEHHBIX U MTPO(PECCHOHATIBHBIX IENIEH.

3 Kpatkoe conepkaHue AUCHUIIIMHbI

Kypc mucuumimbbl «97€KTUBHbBIE JUCHMILIMHBI MO (DU3UYECKON KYJIbType U CHOPTY»
pean3yeTcsl uepe3 BapUATHBHBIM KOMIIOHEHT (dMEKTUBHBIN Monaynb) 328 akan. ugacoB / 246
acTpOHOM. 4. (KOHTaKTHas paboTa + caMocTosiTeNIbHast paboTa CTY/EHTOB), B 3a4€THBIE €TUHHIIBI
HE NIEPEBOJUTCS.

Kypc aucrunnuasl «JIeKTUBHBIE TUCIMIUIMHBI 110 (PU3MYECKOH KyIbTYpe U CIIOPTY»
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3aKaHYMBAETCSA 3a4€TOM B KOHIE KaXXJOr0 4YETHOro cemecrpa. KoOHTpoab oCyliecTBiser
OOBEKTHBHBIM y4eT TMpolecca M pe3yJlbTaTOB Y4eOHOH JeATeNbHOCTH CTYACHTOB U
OCYILIECTBJISIETCS 110 MPUHATON B YHUBEPCUTETE pEUTHUHIOBOM cucteme uid cryaeHTos O3 u 30
oOyueHusl.

[Iporpamma paccunTaHa Ha HU3yYEHUE IUCLUUIUIMHBI «OJEKTUBHBIE IUCLUUIUIMHBI 110
¢u3n4ecKoil KyabType H CIOPTY» B TEYEHHE IIECTH CEMECTPOB M TPEAIONIaraeT, dTo
oOydJaromuecs UMEIOT TEOPETHYECKYI0 MOATOTOBKY B OONACTH TUCHMILIMHBI «Dusmueckas
KYJIbTYpa U CHOPT».

KputepreM ycnemHocTH OCBOEHHUSI yueOHOTOo MaTepuaa sIBJISETCS IKCIEPTHas OLCHKa
IIpenojaBaTelis, yYUThIBAIOIIas CBOEBPEMEHHOCTD U MOJIHOTY BBIIOJHEHUS JOMAIIHUX 33aJaHUi,
YETKOCTh W TIOJIHOLEHHOCTh BBIMIOJIHEHUS KOHTPOJBHBIX PAa0OT W TMPAKTHUYECKOTO 3a/aHus,
3HAHUN TEOPETHUUECKOI0 pa3zesna AUCHUIIINHBL.

Monynsb 1. TeopeTnuecko-MeTOINYECKUE OCHOBBI (PU3UUYECKOM KYIbTYPHI U CHIOPTA.

1. O3znopoBuUTENIbHAS HAIIPABJIEHHOCTh — KaK BaKHEHIINN IPUHIIUIT CUCTEMbI (PU3UYECKOTO
BocnuTaHusi. OCHOBBI NOCTPOEHHUS 03/JOPOBUTENBLHON TPEHUPOBKH.

2. @U3KyIBTYPHO-03I0POBUTEIBHBIE METOIUKU U CUCTEMBI.

3. OrneHka coCTOSHUS 3/J0POBbs M (PU3MUECKON OArOTOBIEHHOCTH 3aHUMAIOIIUXCA

(buznueckoi KyabTypoil U CIOPTOM.
Monyns 2. JIBurarenbHble BO3MOKHOCTH Y€I0BEKa — BOCIIMTAaHNE (PU3NYECKUX KAYECTB.
BO®CKTITO.

1. TlosBnenue u BHeapenue kommiekca ['TO

2. Bocnuranue ¢uszmyeckux kKadecTB oOydaromuxcs (OTAeIbHBIE Ka4eCTBEHHBIE CTOPOHEI
JIBUTATEIIbHBIX BO3MOKHOCTEN YEIIOBEKA).

Monayne 3. MeToauka OpraHu3alMd W MPOBEICHHUS CHOPTUBHBIX COPEBHOBAaHUUA U
(bU3KYIBTYPHO-MACCOBBIX MEPOTIPUATHH.

1. XapaxkTepucTuka CHOPTHUBHBIX  COPEBHOBAaHUU U (U3KYIBTYPHO-MACCOBBIX
MEPONPUSITUH.

2. Oepepanpubiit 3akoH oT 04.12.2007 Ne 329-®3 «O dusuueckoi KyIbType U CHOpPTE B
Poccuiickoit  ®depepanmu». Opranuzamusi CHOPTUBHBIX Meponpustuid. HHBeEHT-
MEHEPKMEHT B CHOPTE.

3. OcHoBuble mousaTHs 3THKH criopta. Fair Play. IIpodunakTika HapylieHui CIIOPTHBHOM
atuku (0opbOa ¢ gornuHrom B criopre). BAJIA.

4. O6beM y4eOHOM TUCIUTIIMHBI (BApUATUBHBIA KOMITOHEHT)

B CemecTtpbl
Bun yae6HOH paboThI aKajieM. I | 11 v V Vi
yacax
OO61ast TpyI0eMKOCTh TUCHMUIUIUHEI 0 | 328 32 66 66 66 66 32
y4eOHOMY TUIaHy
KonrakTtHas padora (KP): 26 10 6 10
Jlexuun (Jlek) 26 10 6 10
CamocrosarensHas pabora (CP): 302 32 56 66 60 66 22
KonTakTHas camocrositenbHas paboTa 0,2 0,2 0,2
CaMocTOATENTbHOE U3YUEHHUE Pa3/IeioB
IACIUTUINHEI
Pedepar 96 14 15,8 | 21 148 | 21 9,8
[IpakTuueckoe 3aganue 206 18 41 45 45 45 12
Bun xoHTpoIIs: 3aueT / 3k3amMeH 3a- 3a- 3a-
yer yer yer
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B CemecTpbl

Bun yuebHo# paboTh acTpoHoMm. | | I "l v \% A\
qacax

OO1miast TpyI0€MKOCTh AUCIUILTUHBI 246 25 49 49 49 49 25

110 y9eOHOMY TUIaHY

Konrakrnas padora (KP): 17 7 3 7

Jlexuuu (Jlek) 17 7 3 7

Camocrostensnas padora (CP): 229 25 42 49 46 49 18

KoHTakTHas camocTosiTeNbHas paboTa 0,15 0,15 0,15

CaMocTOSATENBHOE N3YUEHUE
pasaciioB AUCHUIIIIMHBI

Pedepar 72 10 11,8 | 15 11,8 | 15 7,85
5 5

[IpakTyeckoe 3aganue 157 15 30 34 34 34 10

Bunx xoHTpOs: 3aueT / sKk3aMeH 3a- 3a- 3a-
qeT qgeT qeT

AHHOTaNUA padoyeil NPOrpaMMbl 1M CHUILIMHbBI
«OcHoOBbBI MeHexxMenTa U MmapkeTunra» (b1.B.J1B.01.01)

1 Uenp AMCUMIUIMHBI — TOJYyYEHHE CHCTEMbl 3HAaHUH O 3aKOHOMEPHOCTAX
(GYHKIIMOHUPOBAHUS TMPEANPUATUS B O00JIACTH MEHEKMEHTa W MAapKeTHHIa; H3y4YeHHe
OpraHU3aI[MOHHON CTPYKTYpbI NpeanpuaTus, GOPMbI U METOJIbI YIIPABICHUS M.

2 B pesynbTaTe M3y4eHHs AUCIUILUITMHBI 00YJAIOIIMIICS TI0 MpoTpaMMe OakajiaBprara
JOJIKEH:

OO6naaath ciaenyOIUMI KOMIETEHIUIMU:

[IpodeccrnonanbHbIMHU:

-MCMOJIb30BaTh ~HOPMATHUBHBIE JIOKYMEHTBI IO KayecTBY, CTaHJApTU3AlUU U
cepTu(UKaUU TPOAYKTOB U UX U3JCIUN, FJIEMEHThl SJKOHOMUYECKOTO aHalu3a B MPAaKTUYECKOM
nesrensHoct  (IIK-3);  aHanu3upoBaTh  TEXHMUYECKYH  JOKYMEHTAllMIO,  TOIOMpaTh
0o0OpyIoBaHHE, TOTOBUTH 3asBKH Ha MNpHOOpeTeHHe u peMoHT obopymoBanus (ITK-9);
CIOCOOHOCTh MPOBOAMTH aHAIU3 ChIPhSi, MATEpUANOB TOTOBOM MPOIYKLHHU, OCYLIECTBISATH
omenky pesynpratoB aHanmuza (IIK-10); roToBHOCTH u3y4aTh HAyYHO-TEXHHYECKYIO
UH(OPMAIIHIO, OTCYSCTBECHHBIN U 3apyOSKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3nameo:

-TE€OPETUYECKUE OCHOBBI U METO/IbI BEIPAOOTKH IIE€JIEH U cTpaTeruu Ou3Heca;

-IPUHLUOB  TOATOTOBKM JTOKYMEHTAllMM JJIS CO3JIaHUS CHUCTEMBbl MEHEIKMEHTa
MIPENPUAITHS;

-METOJIbl U TEXHOJIOTUW TIPUHATHUS U peaTn3aliil YIPaBICHUECKUX PEIICHUN.

Ymemy:

-IIPUHUMATh YIPaBlIEHYECKHE PEIICHHUS,

-co0upartb, 00padaThIBaTh U UCHOIB30BAThH YIIPABICHYECKYIO HHPOPMAIIHIO;

-pacrmpenensiTh 0053aHHOCTA U OTBETCTBEHHOCTb.

Braoempo:

-METOJ]aMH PyKOBO/ICTBA MIEPCOHATIOM;

-MHCTpyMEHTaMU dPPEKTUBHOTO YIIPABICHUS MPEATPUITUEM.

3 Kparkoe coniepxaHue AUCIUTUINHBI

Monynb 1. OcHOBBI ylIpaBiIeHUs NPEAIPUATHEM

Beenenune. Ilpenmer, Meron H conepkaHue AUCUMIUIMHBL. Teopus ynpaBiieHUS.
CymHocTs ¥ conepxanue ynpasieHus. OCHOBHbIC TOHATHS 3(GEKTUBHOCTH yIPABICHHS.
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Crnenmduka  ynpaBIeHYECKOH  JIEATETBbHOCTH, COBPEMEHHBIE MPOOJEMBI  YIpaBJICHUS.
3aKOHOMEPHOCTH M NpHUHIUNBI yrpasieHus. CyObeKTHBHBIE W OOBEKTHUBHBIC (DaKTOpHI B
yrpasieHur. Cuctema yrpaBieHHs MPeInpUusTueM U ee cTpykTypa. Onenka 3¢¢GeKTHBHOCTH
yrpasieHus. lloHsATHEe cuUCTeMBl yIpaBlieHUs, pacupeneieHue (QyHKIMA, MOJHOMOYMH U
OTBETCTBEHHOCTH. [IpuHIMNBI TOCTpOEHUs cuUCTeMbl yrnpasieHus. lleHTpanuzamus u
JeleHTpalu3alus ynpasieHus. JlenernpoBaHue MOJHOMOYMH B TIpolieccax YIpPaBJICHUS.
OpranuzanvoHHasl CTPyKTypa npeanpusituss W ux Bujel. [lokazarenu 3¢¢dexkTuBHOCTU
yIpaBiIeHUS.

Mopynb 2. OCHOBBI MEHEKMEHTA

Henu B cucreme ympapieHus. PazpaboTka crpareruii u mjaaHoB opranmzanuu. Llenu u
LenenojaraHue B yrpaBieHUU. Ponb 1ienu B OpraHu3alul M OCYLIECTBIEHHUU IPOIIECCOB
ynpasieHus, kinaccudukanus menei. [locrpoenne nepea ueneit. Coueranue pazHooOpasus
uened m QyHkouil MeHemxkMmeHnrta. CucreMa ynpasieHus no ueisM. CrpaTerusi U TaKTHKa
ynpaieHus. CyllHOCTb, IPUHLIUIIBI M METO/IbI IIaHUpoBaHus. [Iporiecc BbIpabOTKH CTpaTEruu.
@opMBl TEKYIIETO IJIaHUPOBaHUs. TeXHOJOTus pa3pabOTKH W MPHUHIATHS YIPaBICHUECKUX
pemenuii.  Pa3zpaboTrka  ympaBieHueckux — pemenuii.  [lonstme w  kimaccuduranus
YIpaBIE€HYECKUX PEIIeHNH, OCHOBOTIOIATAIOIIUE AIEMEHTHI IESITEIIbHOCTH, YCIOBUS U KPUTEPUN
MPUHATHUS PEHICHUH, MPOLEecC M MOJENU TMPHUHITHUS YNPABICHUYECKUX pELIEeHUM, peaau3anus
yhpaBieHYeCKUX perieHnil. Biacte B cucreme ynpasieHus. JIunepcTBo M CTHIIb YIPaBIECHUS.
OTHolIeHus BJIacTU B cucTeMe yrpaBieHus. [IoHaTHe u TUIOJOTUS BIACTH; BIACTh U aBTOPUTET
MeHe/Kepa. VICTOUYHMKM BIacTH B YNPABICHWHM OpraHU3alyel; MapTHEPCTBO B Ipoleccax
MeHekMeHTa. JlumepctBo u ctuib ynpasieHus. [lpoueccel ¢GopMUpoBaHUS U OCHOBHBIE
COCTaBJISAIOLIME JUJepCTBA. MOTHBALIMOHHBIE OCHOBBI YNPaBICHUS M KOHQIUKTHI. ['pynmnoBas
JUHAMHKA U KOH(JIUKTHI.

Monaynb 3. OCHOBBI MapKETHHTA.

MapkeTuHI KaK CUCTEMa YIPaBJICHUsS, PETYJIUpPOBAHMS M HU3ydeHUs pbIHKA. [loHsATne
MapkeTuHra. lIpoucxoxkaeHue H CymIHOCTP MapKeTHHIa, Lenu MapkeTuHra. (OCHOBHbIE
MPU3HAKK MAapKETUHIOBOTO CTWIA ynpasieHus. Konuenumm MapkernHra. OCHOBHBIE BHUbI
MapkeTuHra. MapketunroBas cpena. Kommekc wmapketuHra. OCHOBHbIE MapKETHHIOBBIE
uHcTpyMeHThl. CopepxaHue M Mpoliecc yrpaBieHUS MapkeTHHroM. OCHOBHBIE (QYHKIUU
MapkeTuHra. ToBapHas, IIeHOBas, cCObITOBasE M KOMMYHUKAIIMOHHAs TOJUTHKU (DUPMBL.
ToBapusbie cTpareruu. PaspaboTka HOBBIX TOBApOB.

4. O0beM y4eOHOM TUCITUTLINHBI

Buner yue6HO# paboTh 3Ba‘leTHBIX B AKATIEM.
Jacax
eIMHUIIAX
OO01m1ast TpyA0€MKOCTh AUCHUIUINHBI 0 Y4eOHOMY IJIaHy 3 108
KonraktHas pabdora (KP): 1 32
Jlexuunu (Jlek) 0,5 16
[TpakTaeckue 3anstus (I13) 0,5 16
JIabopatopusbie 3ansaTus (J1ad) - -
CamocrosarensHas pabora (CP): 2 75,8
KonTakTHas camocTosiTesibHast paboTa 0,2
CaMOCTOATENBHOE N3YUYEHUE PA3JIENOB TUCIUIUINHBI 75,8
Bu koHTpoOIIs: 3a4et / sKk3aMeH 3ayer
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B
Buner yae6HOI paboThI 3a4eTHBIX B acTpOROM.

euHMIax | oon
OO01mmast TpyI0eMKOCTh JUCHHUTLIINHBI TI0 Y4eOHOMY TUIaHy 3 81
KonTtakrnas pabora (KP): 1 24
Jlexuuu (Jlek) 0,5 12
[IpaxTueckue 3ansrus (113) 0,5 12
JlabopaTtopusbie 3ansatus (J1ab) - -
Camocrostensnas padora (CP): 2 53,85
KonrakTHas camocTosiTenbHast pabota 0,15
CamocTosTeTbHOE N3YUeHHE Pa3/IeioB JUCIUTUINHBI 53,85
Bun xoHTpoIs: 3aueT / 3x3aMeH 3a4yeT

AHHOTanus padoyeil NPorpaMMbl AU CHMILJIMHBI
«OCHOBBI TEXHHUYECKOT'0 peryJIMpoBaHus U ynpasjenue kadectsom» (61.B.J1B.01.02)

1.1lenn n 3a1a4n JUCHUTIIIMHEI

Henp kypca «OCHOBBI TEXHHYECKOTO PETYJIUPOBAHUS W YIPABICHHE Kadye€CTBOM» -
HAay4YHUTh CTYJIECHTOB NIPUMEHATH KOHTPOJIBHO-MU3MEPHUTENIBHYIO U HCIBITATEIBHYIO TEXHUKY,
METOJJaM M CpEJICTBAM TEXHMYECKOTO pPETyJIMpPOBAaHMS, METOJaM KOHTPOJS KadecTBa
BBIITYCKAEMON MPOJAYKIIMH, PECYpCO- U IHEProcOEPEKEHUI0 TEXHOJOTMUECKHUX MPOLIECCOB C
WCIIOJIb30BAHUEM CTAHJIAPTHBIX METOJ0B, COBPEMEHHBIM CUCTEMAM YIIPABJICHUS Ka4eCTBOM.

3amayamy un3ydeHuss Kypca «OCHOBBI TEXHUYECKOTO PETYJIHPOBAHMS W YIPABJICHUS
KaueCTBOM» SIBJIAFOTCSI COBEPIICHCTBOBAHUE METOJMK KOHTPOJS KadyecTBa MPOW3BOJICTBEHHBIX
IIPOILIECCOB, Pa3pabOTKa CUCTEM YIPABICHHUS KadeCTBOM, pa3paboTKa HOPMATHUBHBIX TOKYMEHTOB
Pa3HOTO YpPOBHA, CO3/JaHUE HOBBIX METOAOB M3MEPCHUM, IIOJIYYEHUE W3MEPUTEIbHOU
nHpopManuu TpedyeMOoro KayecTna.

Ienu u 3amaun Kypca JOCTUTAKOTCS C IIOMOILBIO:

-03HAKOMJICHUS C BUJIaMU HOPMaTUBHBIX TIOKYMEHTOB

-U3y4€HUs] HOPMATUBHOM U 3aKOHO/IATENIbHON 0a3bl TEXHUUECKOTO PErYJINPOBAHUS U
YIPaBIEHUS KaYECTBOM

-03HaKOMJIEHUS C €IMHUIIAMU (PU3NYECKUX BEJIMUUH, FOCYapCTBEHHBIMU 3TAJIOHAMHU
METOJIaMH U CPEACTBAMM ITOBEPKU CPEACTBAMHU U3MEPEHHUS;

-pa3paboTKH crIocoOOB BbIpaXKEHUS U (POPMBI ITPEJICTABICHUSI PE3YIbTaTOB U3MEPEHHUH,
METOJMKH BBIIIOJHEHUS U3MEPEHU.

-03HaKOMJIEHUS ¢ (hopMaMH MOATBEPHKAECHUSA COOTBETCTBUS

Kypc 0CHOBBI TEXHUYECKOTO PErYJIMPOBaHUS U KOHTPOJIS KAYECTBA YUTAECTCA B 7 CEMECTPE
U 3aKaHuuBaercs 3a4eToM. KOHTpOJb yCHEBAa€MOCTH CTYIEHTOB BEAETCA IO IPHUHATON B
YHHUBEPCUTETE PEUTUHIOBOM CHCTEME.

2. Komnerennuu 6akanaspa

N3yuenue Kypca ciocoOCTBYET MPHUOOPETEHUIO CIEAYIOMIMX KOMITETCHIIUH.

2.1. [IpodeccronanbpHble:
-TOTOBHOCTh MCIIOJHATh HOPMATHUBHBIE JJOKYMEHTHI [0 KOHTPOJIIO KauecTBa, CTAHIApTH3ALNU U
cepTU(QUKALUU MPOAYKTOB M H3JENUH, 3JIEMEHTHl SKOHOMHMYECKOTO aHaJln3a B MPAKTUYECKOMH
nestensHoCcTH (TTK-3);
-CIIOCOOHOCTh aHATU3UPOBATh TEXHUUYECKYI0 JOKYMEHTAIUIo, Moa0upaTth oOOpyJOBaHUE,
TOTOBHThH 3asBKH Ha NpUOOpeTeHne U peMoHT obopynoBanus (I1K-9).
- CIIOCOOHOCTH IPOBOJIUTH AHAJIN3 CHIPhsI, MATEPUAJIOB U TOTOBOM MPOAYKIIMH, OCYILIECTBIISATh
oleHKy pe3ynbraToB ananm3a ([1K-10);
-TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO HH(POPMAIMIO, OTEYECTBEHHBIN U 3apyOeKHbBIN
ombIT 1o TeMatuke uccienoBanus (I1K-20).

Monyns 1.

1.1 Beenenue. 3akoH PD «O TeXHUYECKOM PETrYIHPOBAHUMY.
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Mepbsl  TEXHHYECKOTO pEryJIMpOBaHUS, OCHOBAaHHBIE Ha 3aKOHOJATEIbCTBE 00
OTBETCTBEHHOCTH 3a Ka4eCTBO M OE€30MaCHOCThH IMOCTaBIIIEMON MPOAYKIHMH («3aKOH O 3alluTe
npaB notTpeduTeneii»).

1.2 HeoTBpaTuMOCTh OTBETCTBEHHOCTH M3TOTOBUTENS U OPraHU3allUH B LIETTH
«U3TOTOBUTEIb- MPOAABEL- IIOTPEOUTEITbY.

JloGpokauecTBeHHas npoayKnus. VickaxxenHas nHGopMaIus o GaKTHIECKIX
XapakTepucTukax npoaykuuu. GanscudunupoBannas npoaykuus. OTBETCTBEHHOCTH MTPOABIIA
Y U3TOTOBUTEIIS.

1.3 Jloka3zarenbCTBO JOOPOKAYECTBEHHOCTH DPEATM3YEeMOW MPOAYKIIMH H3TOTOBUTEIIEM.
CBs3b MeX 1y HANTM4YKHEM JepeKkTa U BeTMIUHON yiepoa.

KauecTtBeHHas npoayKiusi-ycioBue BbDKMBaHUS (PUPM B KOHKYPEHTHOH O60pb0e.

14, TexHuueckoe peryaupoBaHHE, OCYIIECTBIIEMOE TIOCYIapCTBOM B 00JacTH
0€30MacCHOCTH MPOIYKTOB. T€XHUYECKUE PErJIaMEHThI U OIIEHKA COOTBETCTBHSI.

Bunapr texaumyeckux periiameHToB. CojepkaHue TEXHUYECKHUX periiameHToB. [IpaBuia
MTOCTPOCHHUS.

15 ®opMbI TEXHUUECKOTO PETYIUPOBAHMUS.

CrannmapTuzanmsi, TOATBEPKICHUE COOTBETCTBUS, TOCYIApCTBEHHBIM KOHTPOJIb |
HaA30p, aKKpeAUTaLUS.

3akoH «O cTaHIapTU3ALAN

16. Axkpenuranus Kak (opMa rocyIlapcTBEHHOTO TEXHHYECKOTO PEryTHPOBAHUS.

e W TPUHIMIBI aKKpPEIUTAIIUH. AKKPEIUTAIUs OPTraHOB 1O CepTH(GHKAIMN U
UCIBITATEIBHBIX  JIabopaTopuii. CepTH(HKAIIMOHHBIE WCHBITAHUS TPH  aKKPEAUTAINU.
3apyOekHast akKKpeTUTaIlrs.

17. Mepsl, mnpeaycMaTpUBAIOIINE HCIOIb30BAHUE JTOOPOBOJIBHBIX CTAHIAPTOB U
JTO0OPOBOJIBHOM cepTU(DUKAITUH.

KadectBo mpoaykimuu. Ilokasatenn kadectBa W MeToabl WX oOleHKH OOydeHHE H
nH(pOpMUPOBAHUE TTOTPEOUTENCH.

18. Tlpunummns! u GOopMBI TOATBEPKIACHUS COOTBETCTBHUS.

Monayns 2

2.1 Metoaunueckre OCHOBBI YIIPABIIEHUSI KAU€CTBOM.

OcHOBHBIE KaTErOpUH U MOHATHS YIIPABJICHHs KauecTBOM. VIcTopust pa3BUTHS TEOPUU U
MPaKTUKHU B oOsacTu yrpasieHus kauectBoM. Konnenius TQM. [lokazarenu kadyecTBa u
METO/IbI X OLleHKH. OpraHn3alMOHHO-METOINYECKHE MIPUHIUITBI 0O0eCIeueHusl KayecTBa U
yIpaBiIeHUS] KAYECTBOM.

2.2 OCHOBHBIE 2JIEMEHTHI O0ECIIeUeHUsI KauyecTBa
CrangapTu3zanus B ylipaBJIeHUH KaueCTBOM. MexayHapoaHas cranaapTusanus. CTaHaapThl
cepuit 9000, 14000,22000. CoBpeMeHHbIE MOJIENN YIIPABIECHUS KAaYECTBOM.

2.3 Metponoruyeckoe obecreyeHne KauecTBa NpoayKIUn

2.4 Ceprudukanus B ynpaBJIeHUU KaueCTBOM

[Tocne n3zydenus Kypca OCHOBBI TEXHUYECKOTO PETYIMPOBAHUS CTYICHT JOJKEH:

3HATh:

- 3aKOHOJATeNbHbIE U HOPMATUBHO MPABOBBIC AKThI, METOIUYECKUE MATEPUAIIHI TIO
TEXHUUYECKOMY PETyIHUPOBAHUIO;

- TIEPCIEKTUBBI TEXHUYECKOTO PA3BUTHSI U OCOOCHHOCTH JIEATEIHHOCTH OpraHu3alui,
KOMIIETEHTHBIX Ha 3aKOHOAAaTeIhHO-TIPABOBON OCHOBE B 00JIACTH TEXHUYECKOTO PETYIUPOBAHMS,

- OCHOBBI TEXHUYECKOTO PEryJINPOBaHUS;

YMETh:

- TPUMEHATH METOJIbI U IPUHIIUIIBI CTAaHAAPTU3ALMH TP pa3paboTKe CTaHAAPTOB U
JIPYTUX HOPMATHBHBIX TOKyMEHTOB;

- TPOBOJUTH TMOJATBEPXKACHHE COOTBETCTBUS MPOAYKIMHU, TMPOIECCOB M  YCIyT
MpeIbSBISIEMBIM TPEOOBAHUSIM;

- MPUMEHSATh METOIbI KOHTPOJISI U YIIPABJICHUS Ka4eCTBOM;

- QaHaNTU3UPOBATh JAaHHBIE O KAYECTBE MPOAYKIIMU U OTPEACIATh IPUINHBI Opaka.
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- HUCHOJb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUH VIS TUIAHUPOBAHMS U MIPOBEICHHUS padoT Mo
TEXHUYECKOMY PETYIMPOBAHUIO.
BIIAJICTh:
- HaBBIKAMU MCIIOJIb30BaHUS OCHOBHBIX MHCTPYMEHTOB YIIPABIICHUs Ka4ECTBOM;
- HaBBIKaM¥ 0()OpMIICHUS pe3yIbTaTOB UCIIBITAHUIN U IPUHATHS COOTBETCTBYIOLINX PEIICHUH;
- HaBbIKaM# 0(OPMIICHHSI HOPMATHBHO-TEXHHYECKON JOKYMEHTAIIUN

4.00beM AUCUUIUIMHBI U BUIbI Y4€OHOM paboThI.

Bun yueGHOI paboThI 3au. en. — 3
B 3auerHbIx Bcero Bcero
el. 4acoB B [ 4acoB B [
cemecTpe cemecTpe
Akaj. yac Actp. Hac
OO0mmast TpyI0eMKOCTh TUCITUTUTHHEI 110 3 108 81
yu4eOHOMY TUIaHy
TeopeTrnueckoe oOyueHue:
AyIUTOpHBIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[IpakTuueckue 3aHATHS 0,45 16 12
JlaGopaTopHbie pabOTHI - -
CamocrosTensHas pabora: 2,1 75,8 56,85
[MoaroToBKa K KOHTPOJIBHBIM
pabotam
Kypcosas pabora - - -
Hpyrue BubI
CaMOCTOSATEIBHOM PabOTHI
KonTtakTHas camocTosiTebHas paboTa 0,2 0,15
CamMmocTosATENpHOE U3yUEHUE Pa3/IeiioB 75,8 56,85
JMCIUTUTAHBI
[ToxroToBka K 3a4eTy/3K3aMeHY
Bu utoroBoro KOHTpOJIsI 3a4yer

AHHoTanua padoyei nporpammsl ucuumiiunsl (b1.B.J(B.02.01)
«BpluncanTeIbHAsE MATEMATHKA B TEXHOJIOTHH 3aIUTHI 0T KOPPO3UN»

1. Llenu u 3a1a4n TUCIUILIAHBI

Lenp mporpamMmpl: Hay4dUTh CTYACHTOB TEOPETHMUECKHUM 3HAHUSIM U IPAKTUYECKUM
YMEHUSIM U HABBIKAM HMCIOJIb30BaHMs COBPEMEHHBIX MAaTEMAaTUYECKUX METOJOB C TPUMEHEHUEM
nakera wmarematudyeckux mnporpamm MATLAB janga pemieHuss MIMPOKOro Kpyra 3aaad
BBIYHCIIUTEILHON MaTeMaTHKH.

Lenpro HacTofIero Kypca siBIsieTcss oOydeHHE CIyIIaTelei COBPEMEHHBIM METOJaM
pacyeToB, pacYETHBIX UCCIEIOBAHUI, aHAIM3a, ONTUMHU3ALMH IIPOLECCOB MHKXEHEPHBIX 3a7a4 C
WCIIOJIb30BAHUEM MaKeTa MaTeMaTtuueckux nporpamm MATLAB

3agauu Kypea:
oOyueHue CTYJCHTOB TEOPETUYECKUM METOJaM BBIUYUCIUTEIHLHOW MaTeMaTHKH, TEOPETHUECKUM
OCHOBaM CO3/IaHHS M OPraHU3AlMM KOMIBIOTEPHBIX YEJIOBEKO-MAIIMHHBIX CHUCTEM PEIICHHS
WH>KEHEPHO-PACUETHBIX 33]1a4 METOIAMH BBIUMCIUTEIbHOW MAaTEMATUKH;
oOyueHue CTYIEHTOB MPAKTUYECKUM METOJAaM BBIUMCIUTENHLHON MaTEeMAaTHKH, TEOPETHYSCKUM
3HAHUSIM U IPAKTUYECKUM YMEHUSM M HaBbIKaM UCIOJIb30BAHUS COBPEMEHHBIX METOJIOB U
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KOMIUIEKCOB MPOTPAMMHBIX CPEJICTB JUIsl PEILICHUS 3a/1a4 BHIYUCIUTEIILHON MAaTEMAaTHKH;
oOydeHue MEeTOJlaM W AJITOPUTMAaM BBIUMCIUTEIHHOW MAaTeMaTHUKH, MPAKTHYECKUM HAaBBIKaM
WCIOJIb30BaHUSI COBPEMEHHOTO MPOTPAMMHOIO OOCCIICUCHHS I PEIICHHS] PACUSTHBIX 3a/1a4
BBIYHCITUTEIILHON MaTeMaTUKU;
2. TpeboBaHus K pe3yabTaTaM OCBOCHHUS JUCIIUILITUHBI
W3ydeHne MUCHUIUIMHBI MIPH TIOATOTOBKE CHOCOOCTBYET (hOPMUPOBAHHUIO CIICTYIOIIUX
KOMITETCHIIUI:

[IpodeccronanbHbBIX:

TOTOBHOCTBIO IPUMEHSTh aHATUTUUCCKUE U YUCIICHHBIE METOIbI PEIICHUS MTOCTABJICHHBIX 3a/1a4,
WCI0JIb30BaTh  COBPEMEHHBIC WH(OPMAIMOHHBIE TEXHOJOTHH, MPOBOIUTH 00pabOTKY
uHQOpMAlUM  C  HCIOJB30BAHMEM  MPUKIATHBIC  MPOTPAMMHBIX  CPEIACTB  CQepbl
npoheCcCHOHANBHOU ACSITEIHHOCTH, UCTIOIB30BaTh CETEBbhIE KOMIBIOTEPHBIE TEXHOJOTHH U 0a3bl
JTAHHBIX B CBOEW mpodeccruoHambHON 00J1acTH, MAaKEThl MPHUKIAAHBIX MPOrpamMM I pacyeTa
TEXHOJOTMYEeCKUX apaMeTpoB obopynoBanus ([1K-2);

CIOCOOHOCTh IUIAHUPOBAaTh U TMPOBOJAUTH (PU3WYECKUE U XUMHUYECKHE DKCIEPUMEHTHI,
MPOBOJUTH 0OPAOOTKY WX PE3YJIbTATOB U OICHUBATH MOTPEIIHOCTH, BBIJIBUTATh THIIOTE3Bl U
YCTaHABIIMBATh TPAHUIIBl WX MPUMEHEHHS, MPUMEHSATh METOIbl MAaTEMaTHYECKOTO aHaln3a U
MOJICITMPOBAHUS, TEOPETUUECKOTO M IKCIIEpUMEHTaNbHOTO nccenoBanus (ITK-16);

B pesynbpTaTe uzydeHus: AUCIUTUIMHBI CTYICHT JTOJDKEH:

3HaTh:

(OUBUKO-XUMUYECKHEe W XHUMHUKO-TEXHOJOTUUYECKHE 3aKOHOMEPHOCTH TPOTEKAHMs TPOIECCOB
W3MEHEHHUS arperaTHOro COCTOSTHUS Mapo(Ta30)->KUIKOCTHBIX CUCTEM, PEaKTOPHBIX MPOIECCOB U
OCHOBHBIX TTPOIIECCOB Pa3/ICICHUSI XUMHUIECKON TEXHOJIOTHH;

METO/bl M aJTOPUTMbI KOMIIBIOTEPHOTO MOJEIUPOBAHMS OCHOBHBIX MPOIIECCOB XUMHUYECKOMN
TEXHOJIOTUU U TEXHOJOTHYECKUX CXEeM XHUMUYECKUX ITPOU3BOJICTB;

NPUHIMIBI ~ TPUMEHEHUS  METOJOJOTHM  KOMIBIOTEPHOTO  MOJICIMPOBAaHUS ~ XUMHUKO-
TEXHOJIOTHYECKHUX IPOIIECCOB MPU ABTOMATHU3UPOBAHHOM MPOEKTHPOBAHUU M KOMIIBIOTEPHOM
yIpaBIeHUU XUMUYECKUMU MTPOU3BOJICTBAMHU.

YMeTs:
pemarbs 3aJayd  KOMIIBIOTEPHOTO  MOJEIUPOBAaHUS IPOLIECCOB  Mapo(raso)->KUIKOCTHBIX
paBHOBeCHi1, abcopOLMH, TUCTULIALNU, PEKTUPHUKAIINHI U KUIAKOCTHOM SKCTPAKIIHH;

MPUMEHSTh T[OJyYE€HHbIE 3HAHHUS MpPU PELICHHUH TMPAKTUYECKUX 3aJa4 KOMIIbIOTEPHOTO
MOJEIUPOBAHUS OCHOBHBIX MPOILECCOB XWMUYECKON TEXHOJOTMH W TEXHOJOTMYECKHX CXEeM
XMUMHUYECKUX MPOU3BOJICTB.

Bnaners:

METO/JIaMUd TPUMEHEHHUs CTaHIAPTHHIX MakeToB mpukiagubix nporpamm (IIIIII) u mnakeros
Mozaenupyromux mnporpamm (IIMII) mis mMonmenupoBaHHS OCHOBHBIX MPOIECCOB XUMHYECKOM
TEXHOJIOTUU M TEXHOJOTHUYECKUX CXEM XMMHUYECKUX MPOU3BOJICTB.

3. Kpartkoe conepkanne AUCHUTIITUHBI

Beenenue. llenu wu 3amaum  kypca. Kparkuii wucTopuuecKkuil OuYepK pa3BUTHS
OTEUECTBEHHON U 3apyOeHOU BBHIYMCIUTENBbHON MareMaTuku. OCHOBHBIE dTanbl pa3pabOTKH U
peanu3aiuy anropuTMOB Ha KOMITbIOTEpax.

Monayns 1. BeruncnaurensHas MatemaTika. OCHOBHBIC JTallbl: pa3paboTka U peanu3alius
aITOPUTMOB Ha KommbloTepax. Cucrema kommbrtoTepHoil marematukun (CKM) MATLAB s
pelIeHns 3a/1a4 BIYUCIUTETbHON MAaTEMAaTHUKH.

Tema 1.1. Cozmanme M-mporpaMm M OCHOBHBIE omepartopbl M-si3blka HpOrpaMMUPOBAHUS
MATLAB. Bapuantsl cTpykTypbl porpamm Ha MATLAB.

Opranuzanus padodero crona Desktop Layout;

Ocnosubie onepaiuu B Command Window;

OcHoBHbIe onepanuu B Editor;

JIuHeHO opraHn30BaHHAs IPOTpaMMa (AIITOPUTM);

BeTrBnenus ¢ OTHUM YCIIOBHEM, HECKOJILKUMH YCIOBUSIMH, BIIO)KEHHBIE, CO CIIUCKOM YCIIOBHIA.

if, switch; moruueckue oneparuu and, or, not;
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Huxnbl co CUETYUKOM, C NPEAYCIOBHEM, C IOCTYCIOBHUEM, C MPEPHIBAHHEM TIOJHBIM U
MpEePHIBAHUEM YACTUYHBIM, C 3aJaHHBIM IIArOM CYETYMKA, C OTJEIBHBIM OTCUETOM HTEpPALIMii;
for, while, break, continue; ¢ BbI30BOM (YHKIIHif; ¢ IUaIOrOM ¢ moJsib3oBaTeseM B Command
Window u B crienualibHBIX UAJIOTOBBIX OKHAX;
Tema 1.2 CrangapTHbIC M HeCTaHIAPTHBIC QYHKIMKM M-s3bIKa IPOIPAMMHPOBAHMS U OCHOBHBIC
pemrarenu (solvers) MATLAB.
®dyHKIMU ¢ rpaguYecKuM BBIBOJIOM pe3ysbTaToB; plot, subplot, surf, mesh, polar;
@DyHKIUYU ¢ YUCIOBBIM BBIBOJIOM pe3yibTatoB B Command Window;
ODYHKIMH ¢ 3aMUCHI0 PE3YIbTATOB B (haii,
OyHKIMH, BJIOKEHHBIC B TJIABHYIO (PYHKIIHIO;
DYHKIIUU C TIEPEMEHHBIM YHUCIIOM apTyMEHTOB;
DYHKIMH, BBI3BIBAIONINE IPYTyI0 QYHKIIUIO, UMSI KOTOPOH TIEpeIaHo KaK apryMeHT;
Monyns 2. Bexktops! u Mmatpuilsl. CucTeMa JIMHEUHBIX alreOpandecKuX ypaBHEHUN
(CJIAY).
Tewma 2.1. O6parHast MaTpuila. Y MHOKEHUE MATPHIL.
Omeparop inv;
Omneparopsr strcat, int2str, numM2str;
Omneparopsl length, min, max, mean, sort;
Omneparops! dot, tril, triu, eye, zeros, ones, diag;
Omneparopsi rand, linspace, logspace, repmat;
Omneparopsl Size, det, trace, norm;
Tema 2.2. Meton "'aycca. MeTo1 IPOCTBIX UTEPALUH.
Omneparopst linsolve, rank, eig;
Tema 2.3. OOyc/I0BACHHOCTh CUCTEMBI. UKcio 00yCIIOBIEHHOCTH.
Omneparopsl cond, rcond,;
Monyns 3. O6paboTka pe3yabTaTOB U3MEPEHHS OHON BeMHuuHbI. [Ipubnmkenne
byHKIIMN
Tewma 3.1. Kpurepuit CTbroeHTA.
Omneparopsl polyfit, polyval;,
Tema 3.2. Annpokcumarius.
Omnepatop Isqcurvefit;_
Tema 3.3. UnTepnosiumsi.
Omneparopsl interpl, linear, spline, nearest;
Monyns 4. UucineHHOE MHTETpUPOBaHUE
Tema 4.1. MeToabl IPIMOYTOJIbHUKOB
Omneparopsl SUM, mean;_
Tema 4.2. MeTobl Tpaneuui
Omneparop trapz;
Tema 4.3. Metoa Cumncona
Omneparop quad, int;
Tema 4.4. Metoa Hetotona-Koteca 8 nmopsiaka
Omeparop quads;
Monaynb 5. YpaBHEHHE C OJHUM HEU3BECTHBIM
Tema 5.1. Meton aenenus nonojaam
Omneparopsl conv, deconv, polyval, polyder;.
Tema 5.2. MeTo kacaTenbHBIX
Omneparopsl roots, poly, fzero;
Monyne 6. CucreMa HEIMHEWHBIX ypaBHEHUI
Tema 6.1. Meton HetotoHna-Padcona
Oneparopsr solve, diff, subs;
Tewma 6.2. MeTo1 IPOCTBIX UTEPALIUN.
Omneparops! simplify, collect, pretty;

110



Mopyns 7. OnHoMepHas ONTUMHU3ALIHS
Tewma 7.1 MeToibl 0JIHOMEPHOU ONTUMHU3AIINT
Omneparopst fminbnd;
Monyne 8. MHOrOMepHas ONTHUMHU3ALHS
Tewma 8.1 MeTo1b1 MHOTOMEPHOM ONITUMH3ALIUN
Omneparopsl fminsearch, linprog, fmincon;
Monyis 9. luddepeHnmanbHbie ypaBHCHUS
Tewma 9.1 Metoab! penienus 1uddepeHnnanIbHbIX YpaBHEHUH.
Omneparopsl dsolve, diff;
3akmroueHue. 3aKI0YUTeNbHAs JICKIUS 110 TI0/IBEICHUIO UTOTOB Kypca.
4. OFBEM JIUCLIUIIJIMHBI U BUJIbI YYEBHOM PABOTHI

O0BeM
Bux yueOHO#t paboTh B 3a4eTHBIX | B akaJeMHUYecKux
eUHHIIAX yacax
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 3 108
10 y9eOHOMY TUTaHY
AyIUTOpPHBIC 3aHATHS: 0,89 32
Jlexmmn
JIaboparopHbIe pabOTHI 0,89 32
CamocrosarenbHas pabora (CP): 2,11 75,8
[ToaroToBka k 1a00paTOPHBIM paboTaM 1,055 38
CaMocTosTeIbHOE U3YUEHHUE Pa3/IeioB Kypca 1,055 37,8
KonTtakTHas camocTosiTenbHas pabota 0,2
By uroroBoro KoHTpOJIS: 3a4eT / IK3aMeH 3auer
O0BeM
Bup yueOHo#t paboTs B 3a4eTHBIX | B acTpoH.uacax
eMHALIAX
OO6mrast TpyA0€MKOCTh JTUCITUILTHHBI 3 81
o yueOHOMY IUIaHy
AyIUTOpHBIC 3aHATHSA: 0,89 24
Jlexknuu
JlaGopaTopHbie pabOTHI 0,89 24
CamocrosrtensHas pabora (CP): 2,11 56,85
[ToaroroBka K 1abopaTopHBIM paboTam 1,055 28,50
CaMocToATenbHOE U3YUEHHUE Pa3/Ie]IoB Kypca 1,055 28,35
KoHTtakTHas caMocTosTebHAsI paboTa 0,15
Byt HTOrOBOro KOHTPOJIS: 3a4eT / IK3aMeH 3ayeT

AHHOTanusA padoveil MPOrpaMmMbl JUCHUILITHHBI
«/IucKpeTHAasi MaTeMaTHKA B TEXHOJIOTHH 3aIIUTHI 0T Koppo3umw» (b1.B./[B.02.02)

1. llenu v 33124y TUCIMITIIHHEI

Lenpto IUCHMIIMHBL sBIsieTCs (OPMUPOBAHME Y CTYIAEHTOB CHCTEMBbl OCHOBHBIX
MOHATHM, MCIOJNb3YEMBIX JUISI IOCTPOCHMSI BaXHEHIIMX MAaTeMaTHYECKUX MOJENEH, U
MaTEMaTUYECKUX METOJOB JUIsl ONTMCAHMS Pa3IUYHbIX IIPOLIECCOB.

OCHOBHBIMU 3aJauyaMH JUCLUIUIMHBI, PEIIEHHE KOTOPBIX O0ECHeyrBaeT JIOCTH)KEHUE
LIEJIH, ABJISIOTCSA:
- O3HAKOMJIEHME C CHCTEMOM TOHSTHH, HCHOJb3YEMBIX ISl ONMCAHMS Ba)KHEHUIIMX
MaTeMaTUYECKUX MOJIENEH U MaTEMaTHYECKUX METOI0B, U UX B3aUMOCBS3bIO;
- O3HAKOMJIEHHUE C TPUMEPAaMU IPUMEHEHUSI MaTEMaTHYECKUX MOJEIEN U METO/I0B;
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- (opMupoBaHME HaBBIKOB M YMEHHMH HCIIOJB30BAaHUS MaTEeMAaTHYECKUX MOJENel U
MaTeMaTHYEeCKUX METOIOB.

2. TpebGoBaHus K pe3ylbTaTaM OCBOCHHS JAUCIUIITNHBI
N3yuenue kypca JIUCKPETHOM MaTEMAaTUKHU IIPU MOATOTOBKE BakajylaBpPOB CIIOCOOCTBYeT
NPMOOPETEHUD CJEAYRIMX KOMIETEHLNN:

2.1. IIpodeccuonanpHbIE:
- TOTOBHOCTHIO MPUMEHSTH AHAIUTUYECKUE W YHCICHHBIE METOJbl PEHICHUsS MOCTaBICHHBIX
3aja4, MCIOJB30BaTh COBPEMEHHBIE HH(OPMALMOHHBIE TEXHOJOTHH, MPOBOJUTH 00pabOTKY
uHbOpMAlMM  C  HWCHOJB30BAHHMEM  MNPHKIAAHBIX  TPOTPAMMHBIX  CPEeICTB  cepbl
npo(hecCHOHATBFHON NI TETLHOCTH, HCIIOJIB30BATh CETEBHIE KOMITBIOTEPHBIC TEXHOJIOTUU U 0a3bl
TAHHBIX B CBOEH Mpo(decCHOHAIbHONW 007acTH, MAaKeThl MPHUKIAJAHBIX MPOTpaMM JUIS pacyera
TEXHOJOTMYEeCKUX apaMeTpoB obopymoBanus (I1K-2);
- CIIOCOOHOCTBIO TUTAHMPOBATh W MPOBOJUTH (DM3NYECKHE M XUMHUYECKHE SKCIEPUMEHTHI,
MPOBOJIUTH 00pPaOOTKY WX pE3yAbTATOB M OIEHHWBATH IMOTPEIIHOCTH, BBIABUTATh THUIIOTE3bI U
YCTAaHABJIMBATh TPAHUIBI MX MPUMEHEHUs], NMPUMEHSATh METOJbl MaTEeMAaTHYECKOTO aHAIN3a |
MOJICTTUPOBAHMUSI, TEOPETHYECKOTO U IKCIIepUMEeHTanbHOTro uccienosanus (I1K-16).

3. B pe3ynbraTe n3ydeHus: TUCIUILTNHBI CTYICHT JTOJDKEH:
3Hamy:

-OCHOBHBI€ MOHITHS U METOJIbl TUCKPETHON MaTeMaTUKH, MaTEMaTUYECKUX METOJIOB PEIICHHUS
npodeccroHalbHBIX 3aj1ay.

ymemy:

- IPUMEHATh MaTEMaTHYECKUE METO/IbI IIPH PEIIEHUH TUIOBBIX MPO(ecCHOHATBHBIX 3a/1ay.
enademn.

-METOJaMH MOCTPOEHHS MAaTEMaTUYECKOM MOIETN TUIIOBBIX TPO(ECCHOHATBHBIX 3a7a4 U
coJiepKaTeIbHON MHTEPIIPETAlMU OJYYEHHBIX PE3Y/IbTaTOB.

4. Kpatkoe conep:kaHue AUCHUTUINHBIL:

Beenenue.

Ponp  nguckperHoit MaremMaTMKM TNpu  pa3pabOTKe U OKCIUTyaTallud  XUMHUKO-
TEXHOJIOTUYECKHX CHCTEM.

1. DneMeHThl TEOPHUH MHOKECTB U alNreOpandeckue CTpyKTyphI.

BBenenue B muckpeTHyro MaTeMaTHKY. Pojib IMCKpeTHOM MaTeMaTHKHU MpHU pa3paboTKe U
JKCIUTyaTallMM XUMHUKO-TEXHOJIOTMYECKUX CHUCTeM. MHOXECTBa, OTHOLIEHHS M (PYHKIHUU.
3ajlaHue MHOKECTB M OCyILecTBIeHHe omepauuid Haj HuUMH. CrnocoObl 3amanusd. Onepaunuu
0o0BbeMHEHNUS, TIepECceUeHus], Pa3HOCTH, JOTIOJHEHUS U IeKapTOBa MPOU3BeIeHUsI. AKCHOMAaTHKA
Teopun MHOXecTB. AnreOpa Kantopa. MunuMmuzanus npejactaBieHuid MHOKeCTB. Jluarpammbl
Diinepa-Benna. bunapnbsie otHomeHusa. CriocoObl 3aaHus OMHApHBIX OTHOIIEHUU. CBOHCTBa
OuHapHBIX OoTHOLIEeHUH. Pa3ouenus. OTHOIIEHUS SKBUBAJICHTHOCTH U nopsaka. [IpeacraBnenue
N-apHBIX OTHOIIEHUN OWHapHBIMU. AnreOpa oTHomieHUN. OyHKUKUU. MHBEKIMS, CIOPBEKIUS U
oueknus. AnreOpanueckue cTpykrypbl. [lomyrpynmel. Monounsl. ['pymmel. Iloarpymmsr.
Huknuyeckue rpynnsl. ['pynmnbel mojactaHoBok. M3omopdusm rpymmn. CMexHbIe KIacChl IO
noarpynne. Hopmanenbie nenmurenu. @akrop-rpynnsl. Konbla: ompeneneHus, CBOMCTBa,
npuMepsl. [loms.

2. DneMeHTsl Teopuu rpados.

I'padbr. 3amanue u xapakrepuctuku rpados. Buabl rpados. [loarpadsr. Marpuibt
CMEXHOCTH M uHIMAeHTHocTH. Crenenu BepmnH. Mapmpytel Ilenn. Iuknsl. PaccrosiHue
Mexay BepmnHaMmu. JuameTp u paauyc rpada. YHapHbIEe U OMHApHBIE onepaluy Hall Tpadamu.
HononHenue rpada. YianeHue M JoOaBleHUE BEpUIMH. YjaneHue U jaoOaBieHue pedep.
Otoxnectienue BepiinH. Pacmennenue BepmuH. OObenuHenue rpadoB. Ilepeceuenue
rpa¢oB. KomroHeHThl cBs3HOCTH. Moctbl. Beprmmuuas u pebepHast CBS3HOCTh. CBSI3HOCTb
OpUEHTUPOBAHHBIX TpadoB. AJITOPUTM BBIUMCIEHHS CBSI3HOCTH. BHYTpEeHHss yCTONYMBOCTB.
BepumaHoe uncio He3aBUCMMOCTH. PebepHoe umciao HezaBUcMMOCTU. BepiinnHoe u pedepHoe
nokpeiTue rpada. BuemHss yctoiunBocTh. BepimHHOe 1 pebepHOE 4YHMCIO BHEUIHEH
ycroiuuBocTU. [{ukisl n paspessl. DinepoBsl HUKIbL. ['aMHIBTOHOBBI IMKIIBL. [[1aHapHOCTE U
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ykianka rpados. I'panu miockoro rpada. Packpacka rpadoB. XpoMmarudeckoe uucio. [ umnoresa
yeTbipex Kpacok. [lepeBbs. Ompenenenust. CsoiictBa. Teopema Koanu. @ynnameHrtanbHas
cucreMa 1IUKIOB. OCTOB HaWMEHBUIETO Beca. YMOPSAJOUYECHHBIE JI€peBbs. bUHapHbBIE EpeBbsl.
JlepeBbs COPTUPOBKU. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKHU.

3. Bynessr pyHkmmu.

Anrebpa noruku. bynessl ¢pynkiun. CrocoOsl 3aganus. byneBsl QyHKIMM 0THOM U ABYX
IIEpEMEHHbIX M HX cBoMcTBa. PopMynbl OyneBoil anreOpbl. OCHOBHbIE 3aKOHBI OyJIeBOM
anreOpel.  DKBUBaJICHTHOCTh  (opmyn.  Ilpuanmn — nBoiictBeHHOcTH.  COBEpIICHHBIC
JU3BIOHKTUBHBIE M  COBEPIICHHbIE KOHBIOHKTUBHbIE HOpMajbHble (QopMbl. CucTembl
AJIEMEHTApHbIX OyNeBbIX PYHKIMH. DYHKIIMOHAIBHO MOJHBIE CHUCTEMBI JIEMEHTAPHBIX OyJIEBbIX
¢bynkuuii. Ilpumepbl (GyHKIMOHATBHO MOJMHBIX Oa3zucoB. BakHeimme 3aMKHYTBIE KIIACCHI.
Teopema o ¢yHKkuMOHaIbHOW mNoOJHOTE. MuHMMM3anus OyneBbix (yHKUuN. CokpallleHHas,
TynukoBass U MuHuUManbHasg Qopmel. Kaptel Kapno. Meron coderanus MHIEKCOB U METOJ
Kyaitna. MunnMu3aius KOHbIOHKTUBHBIX HOpMabHbIX GopM. O030p MPUIIOKEHUHN JUCKPETHOM
MAaTE€MAaTHKHU. Pa3paboTka 3¢ PEeKTUBHOTO MaTeMaTU4YeCKOro, MIPOTPaMMHOT O,
MH(OPMALIMOHHOTO ¥ TEXHUYECKOTO O0OecledeHHsi Ha OCHOBE METOJIOB JUCKPETHOMU
MaTeMaTHKH.

5. Mcuucnenne BbICKa3bIBaHUIA.

BBenenune B MaremaTnueckyro JOTHKY. KpaTkne cBeleHUs U3 UCTOPUHA MaTEMaTUYECKON
noruku. Poib MaTemaTHueckod JIOTUKM TMpH pa3paboTKe U OKCIUIyaTallkd XHUMHKO-
TEXHOJIOTHYeCcKuX cucteM. dopManbHble akcuoMaTHueckue cuctemMbl. CHMBOJIBI, BBIPAaXKEHHUS,
(dbopmynbl, akcoMbl. [IpaBuio BbIBO/IA, HEMOCPEACTBEHHOE CIIEICTBUE, BBIBO, TeopeMa. Jloruka
BbICKa3biBaHuM. Jlornueckuii BoiBoa. AxkcroMsl. IIpaBuiio modus ponens. Teopema neaykuuu u
mpaBwio  cwuiormdMa.  [logHoTa W HENPOTUBOPEYMBOCTH.  HE3aBUCHMMOCTH — aKCHOM.
Pazpemumocts Teopuu. [pyrue akcmomaruzaummu. I[IpoBepka BBIBOJMMOCTH C TOMOIIBIO
UCcTUHHOCTHBIX TabOmui. CexBennuu ['ennena. Monens mupoB Kpumke. Meron pesosnroruii
PoGuncona. Meron knay3 Bonra. O6paTtHbiii MmeTo MaciioBa (01aronpusTHIX HaOOpOB).

6. Vlcuncnenne npeAnkaToB U HEUYETKas! JIOTHKA.

Jloruka mpeaukaTtoB. ABTOMAaTH3allusl JIOTHUECKOro BbIBOJA. llepeMeHHble, (QyHKIMH,
TEpPMbI, TNpEeAUKaThl, KBaHTOphl, (opmynbl. OOnacTe neiictBug kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIE IlepeMeHHble. VIHTepnpeTalny, paBHOCUIBLHOCTh. Pacrno3HaBaHue 00I€3HaYUMOCTH.
[IpoGnema pazpemiuMocTH. AKCHOMBI M NpaBWila BbIBOJA MCUMCIEHHS NpeAnKaToB. Teopema
nenykuuu. HenpoTuBOpedyMBOCTP M IOJHOTA. BbIHECEHHME KBAaHTOPOB M IIpEIBApEHHAs
HopMasibHast (opma. CkKylneMOBCKHE cTaHAapTHble (opMbl. DpOpaHOBCKUI YHMBEPCYM U
Teopema DpOpana. [TogcranoBka u yHubuKanus. MeToa pe3oJiroruil u ero nojgHota. CTpaTeruu
Merona pesomouuii. Ju3pronkTel XopHa. IIpuHIMI JIOTMYECKOro IPOrpaMMHUPOBAHUA.
Heuerkne muoxectBa. Hewerkas isoruka. IlosiBieHune u cyrs Hederkoctu. Dopmanumzanus
HedyeTkocTH. DyHKIMA NpUHAUIeKHOCTU. JIMHrBHcTHYeckas nepeMeHHasd. Omnepauuu Hal
HeYeTKUMHU MHoxecTBamHu. Heuerkas apudmeruxa. Meroapl nedazsuduxanuu. Heuerkue
oTHomeHHusa. CraHAapTHele HedeTKHe Jormdeckue onepauuu. Hederkmit BeiBox. CreneHu
UCTUHHOCTU U CTEIIEHU yBepeHHOCTU. HeueTknii aHaior MeToia pe30sItonuil.

7. Koneunsle aBTOMaThl, MalMHbl ThiopuHra-Ilocta, cio’KHOCTh BEIYHCIIEHUH.

OneMeHTsl Teopun aBToMaToB. IloHsATHE aBTOMaTHOrO mpeoOpa3oBaHus MH(OPMAIMU U
KOHeuHoro aBToMara. CriocoObl 3a1aHusl aBToMaToB. ABTOMaThl M u Mypa. [Iporpammuas u
anmapaTHas peaJn3anys aBTOMAaToB. DKBUBAJCHTHOCTh U MMUHHUMHU3ALAS aBTOMATOB. MalnHbl
Teropunra-Ilocra. dopmanuzanus NOHATUS AIropuTMa U (opManbHble MOJEIH AJITOPUTMOB.
Mamuna TeropuHra: onpezeneHus, cBOMHCTBa, rpagsl nepexonos. Mammuna Ilocta. IIporpammsl
s mamuH.  [IpoGrmema  pacno3naBanus.  [IpoGirema  OCTaHOBKHM.  ANTOPUTMHYECKU
Hepaspemumble  TpobaeMbl. CIOXKHOCTh aJITrOpUTMOB. Mepbl  CIOXHOCTH. BpemeHHas u
€MKOCTHAasl CJIOKHOCTb. ACHMNTOTHYECKAs] CIOXKHOCTb, MNOPSJOK CJIOXKHOCTH, CIIOKHOCTH B
CpeoHeM M B XyauieMm ciaydae. TpyaHopaspemmMble 3agaud. HenerepMuHupoBaHHas MallMHa
Totopunra. Knaccet P u NP. NP-nonnsle 3amaun. NP-monHoTa mpoOieMbl BBIOJTHUMOCTH
(dopMmyn JIOTUKH BbICKa3bIBaHUNA. O030p NMpUIIOKEHUI MaTeMaTHueckoi joruku. Hampasnenus
WCTIOJIb30BAHUS allapaTra MaTeMaTHYECKON JIOTUKHU B 33/1a4ax MPaKTUYECKOW HH(POPMATUKH.
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Cnemmdukanus ©  BepuHUKAIMsI  IPOrPaAMMHO-ANMApaTHBIX  MPOEKTOB,  JIOTHYECKOE
IPOrpaMMHUPOBAHUE, TOCTPOCHUE OHTOJIOTHH, SA3bIKH OOLICHNS MHTEIUICKTYalIbHbBIX areHTOB.

O0beM yueOHOU JUCIUILTUHBI

Bcero 4 cemecTp
Bunpl yaeOHOI paboThI 3ad. e/ 3a4. e/
aK.gac aK.gac
OOmiast  TPYAOEMKOCTh  JUCHUIUIMHBI IO 3/108 3/108
y4eOHOMY IIIaHy
AyIUTOPHBIC 3aHATHUS: 0,89/32 0,89/32
Jlexuuu (JIek) - -
[Mpaktrueckuesanstus (I113) 0,89/32 0,89/32
CamocrosrensHas padora (CP): 2,11/75,8 2,11/75,8
KoHTakTHas caMOCTOsATeIbHAs paboTa /02
CaMOCTOSATEIFHOE U3YUSHUE Pa3/ieioB 758
UCUUIUINHEI '
Bun xoHTpOIS:
JK3aMeH/3a4yeT 3ager
Bcero 4 cemecTp
Bunbr yue6HOM paboTh 3ad. e/ sad. e/
acTp.Jac acTp.yac
OO0Omasi  TPyIOEMKOCTh  JUCIUIUIMHBI IO 3/81 3/81
y4eOHOMY IIJIaHy
AYIUTOPHBIC 3aHITHUS: 0,89/24 0,89/24
Jlexuunu (JIek) - -
ITpaktuyeckuezanstus (I113) 0,89/24 0,89/24
CamocrosrensHas pabora (CP): 2,11/57 2,11/56,85
KoHTakTHas caMOCTOsTeNIbHAs paboTa 1015
CamocTosITeIbHOE U3YUEHHE Pa3JIeiioB /56.85
UCLUUIUINHBI '
Bun konTpons: Jauer
9K3aMeH/3a4eT

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIITHHBI

«PU3NKO-XUMHYECKHE OCHOBbI KOPPO3HOHHBIX npoueccos» (b1.B./1B.03.01)

1. [lenu 1 3a7a4M JUCHUATLIHHBI

Lenp AMCUMIUIMHBI — O3HAKOMHUTBCS C TEPMOJMHAMUYECKOW TEOpHUEH pacTBOPOB
ANIEKTPOJIUTOB U DIEKTPOXUMHUYECKHX IeNel (rallbBAHUYECKUX DJIEMEHTOB), TIOHSATH OCHOBHBIC
KMHETUYECKUE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHUECKHX MPOLIECCOB, pOJIb Karajauza s
XUMHWYECKOH TEXHOJIOTHH.

3anauu u3y4eHus AUCIUIUIMHBI COCTOST B CIIEYIOIIEM:

-TIOHATH MPUPOAY BOHUKHOBEHHUS CKauka MOTEHIMAlla Ha TPaHUIe MPOBOIAIMUX (a3 u

BO3MOKHOCTH CO3JaHUsI aBBTOHOMHBIX UICTOUHUKOB 3JIEKTPUUYECKON IHEPTUH;
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-yACHUTb BAXHOCTb YCTAHOBJICHHS MEXaHHW3Ma M METOJIOB HaXOXJIEHUS CKOpOCTEel
XUMUYECKUX PEAKIUH U1 UX IPAKTUYECKON pealln3aluu;
-1aTh IIPEJCTABICHUE O COBPEMEHHBIX HKCIEPUMEHTAIBHBIX METOJAaX HCCIEN0BAHUSA
IEKTPOXUMUYECKUX SIBJICHUN U KUHETUKU XUMHUUYECKUX ITPOLIECCOB.
2. B pesynpraTe u3ydeHUs Kypca «J{OTONHUTENbHBIC TIAaBbl (DU3MUYECKON XUMHM»
CTYJEHT JOJIKEH:
Ob6nanate cienyromuMu npodeccuoHanbHbIMu KomnereHuusamu (11K):

-CIIOCOOHOCTBIO TUIAHUPOBATh M IMPOBOJAUTH (PU3MYECKHE M XMUMHYECKHE ADKCIIEPHMEHTHI,
IIPOBOJUTH OOpabOTKY MX PE3yIbTATOB M OLIEHMBATh MOTPELIHOCTH, BBIABUIATH THUIIOTE3BI U
YCTaHABJIMBATh T'PAHUIIbl UX NPUMEHEHMs, IPUMEHATh METOJbl MATEMaTUYECKOro aHallu3a U
MOJICTUPOBAHMSI, TEOPETUIECKOTO U IKCIepuMeHTanbHoro uccnenoBanus (I1K-16);

-TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS OCHOBHBIX (U3WYECKUX TEOpUH Uil pelIeHus
BO3HUKAIOMIMNX (PU3NUECKUX 33/1a4, CAMOCTOSATEIBHOIO MpUoOpeTeHns (PU3NUECKUX 3HAHUM, IS
MMOHUMAaHMsI IPUHLIMIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE BBIXOJSAIIMX 32 MPEAEIbI
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

3nams:

-OTJIMYUTEIbHbIE 0COOEHHOCTH B MOBEACHNUN PACTBOPOB 3JIEKTPOJIUTOB, CBSI3aHHBIE C
MIPOXOKJACHUEM HIEKTPUUYECKOTO TOKA;

-TEOPHIO TaJIbBAHUYECKUX SIBJICHHUI;

-TE€OPUH KUHETHUKH, ITyTH TEOPETUUYECKOTO pacuera CKOpPOCTeH XUMHUECKUX peakuil u
OTpaHUYEHUS B IPUMEHUMOCTH PacUETHBIX METO/IOB;

-OCHOBBI TeOpUHU POTOXUMHUUYECKUX U LEMHBIX peaklnid, 0COOEHHOCTH UX CTAJUITHOTO
MIPOTEKAHHUS U YCIOBHSI OCYILIECTBIICHHS;

-OCHOBHBIE YEPThl TOMOT€HHOTO ¥ I€TEPOT€HHOI0 KaTajln3a, IPUYHUHBl yCKOPEHUS
XMMHMYECKOTO ITPOLECCA B IPUCYTCTBUU KaTalIn3aTopa.

Ymemu:

-IIPUMEHATH  KOHOYKTOMETPHYECKHE U IOTCHIUOMETPUYECKHE HM3MEPEHHS Ul
OIpe/ieNIeHUs] TEPMOJUHAMUYECKUX (QYHKIMNA XUMUYECKUX PEaKLUH, KOHCTAHThl JUCCOLMALINY,
IIPOU3BEACHUA pacTBOpuMoOcTH, pH pacTBopoB u T.1.

-[IPUMEHATb TEOPETUYECKUE 3HAHUS U DKCIEPUMEHTAIBHBIE METOJbI HCCIIEIOBaHUS
¢u3nyeckol XUMHMM Ui DELICHUS BOINPOCOB, BO3HUKAIOIIMX [P H3YYECHUMH KHHETHKHU
XMUMHYECKUX PEaKLINN;

-[IPOBOJIUTH AaHAJIU3 W KPUTUYECKH OLICHHUBATh IIOJIyYEHHBIE SKCIICPUMEHTAJIbHbBIE
JaHHble, 000011aTh U Jie1aTh 000CHOBAHHbIE BHIBO/IbI Ha 0a3e MPOBENEHHBIX OIBITOB.

Braoemy:

-KOMIUIEKCOM ~ COBPEMEHHBIX IEKTPOXUMUYECKMX METOJOB  HCCIENOBAaHUSA  JUIA
ONpEeJEIICHUS] TEPMOIMHAMUYECKUX XapaKTEPUCTUK JIEKTPOIUTOB U XUMHUYECKUX PEAKLINN;

-METOJaMH OIIPENEICHUS MTOPAIKA U CKOPOCTH PEAKLUH, YCTAHOBIEHUS JIMMUTUPYIOILEH
CTaJluU U MEXaHU3Ma U3y4aeMOM XUMUYECKOU peaklnu;

-HaBbIKAMM COCTABJICHHUs TaJbBaHUYECKUX JIEMEHTOB I L€JIed OINpeAeiIcHUs
TEPMOIMHAMUYECKHUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHSI UCCIEAYEMON pEaKLUy;

-3HAaHUSMU OCHOBHBIX 3aKOHOB XUMUYECKON KMHETHKH, BIMSIHUS PA3TUYHBIX (PAKTOPOB
(TeMmepaTypsbl, TaBJIEHUS, KaTaJau3aTopa) Ha CKOPOCTh XUMUUECKOM peaKIiu.

3. Kpartkoe conepxaHue TUCIUITITUHbI

PacTBOpBl  37€KTpOIMTOB. iekTpocraTthueckas Teopus Jlebas-Xrokkens. Pacuer
aKTUBHOCTH U CPEAHUX HOHHBIX KO3()(HUIIMEHTOB aKTUBHOCTH CHJIBHBIX 3JEKTPOJIUTOB B
pa30aBICHHBIX U KOHIEHTPUPOBAHHBIX PAaCTBOPOB M PAcTBOPAX YMEPEHHOW KOHIIEHTPALUU.
VYaenpHas U MoJIsIpHas 3JIEKTPUUECKHE MPOBOAMMOCTH. CKOpPOCTh JIBHKEHHUS M MOJBUKXHOCTH
noHOB. [IpenenbHble MOJIIpHBIE IEKTPOIPOBOIHOCTH MOHOB. 3aKOH HE3aBUCHMOIO JIBUYKEHUS
noHos Konbpayma. [IpuMeHeHne usmepeHnii aIeKTpUYecKOi IPOBOJAUMOCTH Ul OTIPEACIICHUS
CTENEHU U KOHCTAHTHI AUCCOLMAIMH CIIA0BIX AIEKTPOJIUTOB.

DNEeKTPOXUMHUYECKHUE CUCTEMBI (Lienu). BO3HNKHOBEHUE cKauka NOTEHIMANa HarpaHULE
pasnena npoBogHukoB I u Il pona. /[BOMHON 3ieKTpUUYECKUN CIOW. DJIEKTPOJABMXKYIIAs CHIIA
raJbBaHUYECKOIO DJIEMEHTA, 3JIEKTPOAHBIN OTEHIUAI. TepMOAMHAMUYECKAs TEOPUSs
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raJbBaHUYECKUX SBJICHUH, ypaBHeHue HepHcra. Dnekrpoxumuueckas ¢GopmMa OCHOBHOTO
ypaBHEHUS TEpMOJIUHAMUKH, TemrepaTypublii kodddunment 3AC. Dnexrponsr 1 u 11 pona,
ra3oBble U OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE NIEKTPOAbl. THUIIBI rajJbBaHUYECKUX AJIEMEHTOB:
XHMUYECKHE, KOHIIEHTPAMOHHBIE, C IEPEHOCOM U 0e3 nepeHoca. XMMUYEeCKUe UCTOYHUKH TOKa,
TOIUIMBHBIE 3JIEMEHTBHI.

Xumunyeckasi KuHeTHKa. CKOPOCTh XUMHUUYECKOHN PeaklMy, KOHCTAHTa CKOPOCTH, NOPSAJIOK
U MOJICKYJISAPHOCTh peakiuu. Kunetnka HeoOpatuMmbix peakuuii 1-ro, 2-1o, 3-r0 U HYyJIEBOTO
nopsiikoB. /IuddepeHunanbHble ¥ MHTETpaJIbHbIE METOJIbl ONPEACNICHUsl IMOPSAJIKa PEaKLUU.
Cnoxuple peakuuu. [IpyHIMI —~ HE3aBUCHMMOIO IHPOTEKaHHWsS 3JEMEHTApHBIX  peakKluil.
OOpaTtumble, nNapajulebHblE W IOCIENOBaTENbHbIE peakuuu 1-ro mnopsiaka. Biusnue
TEMIIEpaTypbl Ha CKOpPOCTb peakiuu, npubmmwxeHHoe mnpaBwio Baur-T'odpda. YpaBuHenue
Appenuyca, muddepeHuManbHas W HUHTErpanbHble (OpPMbI ypaBHEHMs. OKCIIOHEHIMabHas
(dopma ypaBHeHUs1 AppeHryca. DHEprys aKTUBALMU U TPEIIKCIOHEHINATbHBI MHOKUTEb.

Teopun xuMuyecko KMHETUKH: TEOPHsI aKTUBHBIX COYJapEHUN U TEOPHs MEePEeX0HOrO
cocrosiHuss TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTAJIBIUS W HSHTPONMS AKTHBALUH.
DOoTOXMMHUYECKHE peaklUnu. XUMUueckue U (oTopu3nuecKkue CTaJuH, BTOPUYHBIE IPOIECCHI.
Kunernka doroxumuuecknx peakiuid. CeHCHOMIM3UPOBAHHBIE (POTOXMMHUYECKHE PEAKIUU.
llenHple peakuuu, MEXaHU3Mbl 3apOKICHMS, pa3BUTHS M oOpbiBa Lenu. HepasBeTBiieHHbIE U
pa3BETBIICHHBIE LIETIHBIE peakiuuu. BeposTHOCTHas Teopusi pPa3BETBICHHBIX peaKUui.
[IpenenbHble ABIECHUS B LIETIHBIX PEAKIUAX, HOKHUN U BEPXHUH Mpe/ielibl BOCIIIIaMEHEHHUS.

Karanmu3. T'oMoreHHsli u rereporeHHbld Katain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTHYECKUX peakiuil. BrnusHue karanmzaTtopa Ha TepMOJMHAMUYECKHE U KHUHETUYECKHE
napaMmeTpsbl peakuu. CeleKTUBHOCTh KaTaJIu3aTopa, KaTAIMTHYECKas AKTUBHOCTh. [ OMOTeHHBII
katanu3. CIUTHBIM W pa3feibHbIA MEXaHU3Mbl KATAUIMTUYECKOTO EUCTBUA. DHEPreTUYECKUe
TUarpaMMbl  B3aUMOJCHCTBUS peEareHToB ¢ Katainu3aropoM. OOmuii u crnenupuiecKuit
KHCIIOTHO-OCHOBHOM  KaTaJIu3. Karanmn3  xommexkcamu MEPEXOJHBIX  METAJUIOB.
depMeHTaTUBHBIN KaTanu3. ['eTeporeHHbI Karainu3. TUbl TeTepOreHHBIX KaTaau3aTOpPOB.
3aKOH JCMCTBYIOIINX MOBEPXHOCTEN. KNHETHKA reTepOreHHbIX pEeaKInid.

4. O6beM y4eOHOW TUCIIMIUTMHBI

. B 3a4ETHBIX | B aKajieM.
Bubr yue6HOM paboThI
eIMHUIIAX Jacax
OO6muIast TpyA0€MKOCTh JUCIHUIUIMHBI 110 YyaeOHOMY Tutany | 5,0 180
AyIUTOpPHBIE 3aHATHS: 1,78 64
Jlexuun (Jlek) 0,89 32
[IpakTueckue 3anstus (I13) 0,89 32
CamoctosarenbHas pabora (CP): 2,22 80
By koHTpOIS: 3a4eT / 3K3aMeH sk3ameH (1,0) sKk3ameH (36)
KonTaktHas paboTa — mpoMeKyTOYHAs aTTECTAIIH 0,4
IloaroroBka K dK3aMeHy. 35,6
Bun uToroBoro KOHTpOJIS: DKk3ameH DK3aMeH
Buner yae6HOI paboTh B SATCTHRIX | aCTpOH. yacax
eAMHUIIAX
OO11ast TpyA0€MKOCTh AUCIUILIMHBI 110 yueOHOMY utany | 5,0 135
AyIUTOpHBIE 3aHATHUA: 1,78 48
Jlexuunm (JIek) 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24
CamocrosarensHas pabora (CP): 2,22 60
Bun xoHTpoIIs: 3a4eT / 3Kx3aMeH sk3ameH (1,0) sKk3ameH (27)
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIHA 0,3

[ToaroroBka k 3K3aMeHy. 26,7

Buj utoroBoro KOHTpoJIs: OK3aMeH OK3aMeH

AHHOTAIUSA Y4eOHOI MPOrpaMMbl TUCIHUTLIMHBI
«XuMHYecKasi KUHHETHKA KOpPpo3uoHHbIX npouecco» (b1.B.[1B.03.02)

1. llenu v 3aga4ul TUCIMILIIHEI

Lenp  OuCHMIUIMHBI —  OBJAJETh 3HAHUSAMH OO0 OCHOBHBIX  KHHETHYECKHX
3aKOHOMEPHOCTSIX MPOTEKAaHWs XMMHUYECKHX MPOIECCOB, MYTSAX BBIABICHHS METOMOB,
MIO3BOJISIFOIIMX YCTaHABJIMBATh MPUPOY CKOPOCTh-ONPEAEISIOIEel CTaluu U JeaTh BBIBOJIBI O
BO3MOXHOM MEXaHH3ME peakliy, TOHUMATh POJib KaTalnnu3a Jjsl XMMUYECKON TEXHOJIOTHH.

3anauy U3y4eHUs! TUCHUIUIMHBI COCTOST B CIEAYIOIIEM:

-TIOHATDH 3aKOHBI, KOTOPBIM MTOAYUHSAETCS TEUEHUE XMMUYECKOI0 IPOLIecca BO BPEMEHU;

-yACHUTh Ba)KHOCTb YCTAHOBJIEHUS MEXaHHW3Ma M METOJ0B HAaXOXKIEHHSI CKOpPOCTEH
XUMHUYECKUX PEAKIUH U1 UX IPAKTUYECKON pealn3aliuu;

-laTh TPEJCTABIEHUE O COBPEMEHHBIX O3KCIIEPUMEHTAJIbHBIX METO/aX HCCIIEOBaHUS
KAHETHKH XUMHUYECKHX TPOTIECCOB.

2. B pesynbrare n3ydeHns Kypca « XMMHUYECKasi KHHETHKA W KaTallu3» CTYICHT
JIOJIKEH:

Ob6nanate cienyromuMu npodeccuoHanbHbIMu KomnereHuusamu (I11K):

-CIIOCOOHOCTBIO IJIAHUPOBATH M IMPOBOJIUTH (PU3MUECKHE U XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOJIUTH 00pPaOOTKY WX pE3yAbTATOB M OIEHHWBATH IMOTPEITHOCTH, BBIABUTATh THIIOTE3BI U
YCTaHaBIMBATh TPAHUIIBl MX NPUMEHEHHS, MPUMEHATh METOJbl MAaTeMAaTUYECKOro aHaiu3a U
MOJICITMPOBAHUS, TCOPETUUCCKOTO M dKCIIEpUMEHTaNbHOT0 necnenoBanus (I1K-16);

-TOTOBHOCTBIO HCIOJIb30BaTh 3HAaHUS OCHOBHBIX (U3WYECKUX TEOpUU Uil pelIeHus
BO3HUKAIOMIMNX (PU3UUECKHX 33/1a4, CAMOCTOSATEIBHOTO MpruoOpeTeHns (PU3NUeCKUX 3HAHUM, IS
MOHUMAaHUSI IPUHLIMIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE BBHIXOAIIMX 3 MPEACIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).

3namo:

-OCHOBHBIE KHHETUYECKUE 3aKOHOMEPHOCTH POTEKAHUSI XUMUYECKUX PEaKIIHii;

-TEOPUH XUMHUYECKON KUHETHKH, ITyTH TEOPETUUYECKOTO paciyeTa CKOPOCTEH XMMUYECKUX
peaxkuuil ¥ OrpaHuYeHHs B IPUMEHUMOCTHU PACYETHBIX METOJIOB;

-OCHOBBI TeOpUHU (POTOXMMHUYECKUX U LIETIHBIX PEAKIIH, peaKkiuil B pacTBOpax.
OCOOCHHOCTH MX CTaIUHHOTO MPOTEKAHUS U YCIOBHS OCYLIECTBIICHNUS;

-OCHOBHBIE YePThl TOMOT'€HHOT'O ¥ I'€TEPOT€HHOT0 KaTaln3a, IPUUUHBl YCKOPEHUS
XMUMHUYECKOTO MpoIecca B MPUCYTCTBUU KaTanu3aTopa.

Ymemy:

-IIPUMEHATh TEOPETUYECKUE 3HAHHUS U JKCIEPUMEHTANbHbIE METOJbl HCCIEIOBAHUS
¢buznyecKoil XUMUU [JI PElIeHUs BOMPOCOB, BO3HUKAIOIIMX MPU H3YUYEHUU KHUHETUKH
XUMHYECKUX PEaKLIU;

-HaXOJIUTh CKOPOCTh M YCTaHABIUBAThH MOPAIOK XUMUYECKOM PEaKIIIH;

-IPOBOJMTh AHAJIM3 W KPUTUYECKU OLICHMBATh IOJYYEHHBIE OSKCIEPUMEHTAIbHbIE
JaHHble, 00001aTh U JieaTh 000CHOBAHHbIE BHIBO/IbI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemso:

-3HAHUSMU OCHOBHBIX 3aKOHOB XUMUYECKOW KUHETUKH, BIHSHUS PA3TUYHBIX (DaKTOPOB
(TemmepaTyphbl, IaBIEHUS, KaTaIU3aToOpa) Ha CKOPOCTh XUMHUUYECKOH peaKIny.

-KOMIUIEKCOM METOJIOB OIIPEIENICHUS MTOPSAJIKA U CKOPOCTH pEaKLny;

-TMOAX0JaMHU JUIsl YCTAHOBJICHUS JTUMUTHPYIOLIEH CTaluu U MEXaHU3Ma U3y4aeMoii
XUMUYECKOHN peaKIii.

3. Kpartkoe conepxaHue TUCIUITITUHbI

Xumnueckas KuHeTnka. CKOpoCTh XUMUYECKOH peakIuy, KOHCTaHTa CKOPOCTH, MOPSJIOK
U MOJIEKYIIpHOCTh peakuuu. Kuneruka HeoOpaTuMbIX peakuuit 1-ro, 2-ro, 3-ro u HyJI€BOTO
nopsakoB. uddepennmanbupie 1 HHTETpabHBIE METO/IbI OTIPEICICHUS IOPS/IKA PEAKIINU.
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Cnoxubie peakuuu. [IpuHOMII HE3aBUCHMOIO MPOTEKAHUS AJIEMEHTapHBIX  PEaKIUil.
OOpatuMmble, mapajUledbHBIE W TOCIEAOBaTEeNbHBIE peakuuu 1-ro mopsaka. [lpuHimm
JIMMUTUPYIOLIEN CTAMU MOCIEA0BATEIBHON XUMUYECKOW peakunu. MeTo KBa3uCTalMOHAPHBIX
KOHIICHTpallui, o0nacTb npuMeHeHus. BiusHue Temneparypsl Ha CKOpPOCTh pPEakiuu,
npubnmxennoe mnpaBwio Baut-T'opda. VYpaBaenune Appenumyca, auddepeHuIHanbHas Hu
MHTETpaJbHbIE (POPMBI ypaBHEHHsI. DKCIIOHEHIIMANbHAs (hopMa ypaBHEHHsSI AppeHnyca. DHEeprus
AKTUBAIIMU U TIPEAIKCIIOHCHIIMAIBHBIA MHOKHUTEb.

Teopun XuMHUYECKOW KMHETUKU: TEOPHUSI aKTUBHBIX COYTApPEHUN M TEOPUs MEPEXOTHOTO
coctostausi TIIC (aktuBupoBaHHOrO KOMmIuiekca). OcHoBHble mosioxkeHus TAC, mexaHusm
akTuBanuu MoJiekys. KoHcTaHTa CKOpOCTHM OMMOJIEKYJISIpHOU peakuuu. Dusnyeckuili CMbICIT
MPEAPKCIOHEHIIMATBFHOTO MHOXHUTENSI M DHEPrUM AaKTUBAIIMM B paMKaX TEOPUH AKTHBHBIX
coynapenuii. Ctepudeckuii (HakTop, HEOOXOTUMOCTh €r0 BBEICHUS B KHHETHYECKOE YpaBHEHUE
peakuuu. JIOCTOMHCTBA M HENOCTaTKM TEOPUM AKTUBHBIX coyldapeHud. MexaHusm
MOHOMOJIEKYJISIDHBIX Ta30BbIX peakuuii B pamkax TAC. Cxema Jluanemana. Teopus
nepexoqHoro coctosHus (aktuBupoBaHHOTO Komiuiekca) (TIIC wmm TAK). OcnHoBHbIE
nonoxxenust TIIC, kuHeTnyeckas cxema peakuu. AKTUBUPOBAHHBIA KOMILIEKC M €0 CBOWCTBA.
[ToBepxHOCTh moOTeHIMaANBbHON »Hepruu. Koopaunata peakuuu, Hpoduib IIyTH peakluu,
SHEPTHS aKTHBAITUH. DHTaIBIUS u SHTPOTIHS aKTHUBAITUH. UcronkoBanue
MPEIPKCIOHEHIINATILHOTO MHOXKHUTENS U CTepUYecKoro (akropa B paMKax TEOPHUU MEPEX0THOTO
cOCTOSIHUS. JJOCTOMHCTBA M HEJOCTATKU TEOPHH.

DOTOXUMUYECKHE peaAKIUU. XHUMHYEeCKHe U (OTOPU3NYECKUE CTaJAUH, BTOPHYHBIC
nporecchl. Kunernka doToxumuueckux peakmuii. CeHCHOMIN3UPOBAHHBIC (POTOXHUMHUYECKUE
peakuuu. llemHble peakuu, MEXaHM3MBI 3apOXKJICHHUS, pPa3BUTHS W OOpBIBa IIEMH.
HepazBeTBneHHbIE U pa3BETBICHHBIE LIENIHbIE PEaKUUU. BeposTHOCTHAs TeOpUsl pa3BETBICHHBIX
peakuuid. IlpenenbHble SBIEHHS B LEMHBIX PEAKIUAX, HWKHUA W BEPXHUU MPEIEIbl
BociuiaMeHeHHsl. . OCOOEHHOCTH MPOTEKAaHUS XMMHUYECKUX peakiuii B pacTtBopax. KieTouHbrit
s dext. Kunernueckas cxema npoTekaHus OMMOJIEKYISpHON peakiuu B pactBope. [IpenenbHbie
clydau TpOTEKaHWs peakuuu. beicTpeie  (auddy3nOHHO-KOHTPOIUPYEMBIE)  PEaKIIHH,
muhy3MOHHBIA Tpeaen KOHCTAaHTHI CKOPOCTH peakiuu. YpaBHeHue bpeHcrtema-breppyma.
Kunetnka MOHHBIX peaknuil B pacTBOpax. BiusHue HOHHOM CHIIBI pacTBOpa Ha CKOPOCTb
peakuuii ¢ yyactueM HOHOB. Makpokuneruka. Ponb nuddy3un B KMHETHKE TeTepOTreHHBIX
peakuii. Paznuunbie pexuMbl IPOTEKaHUS peakluil (BHEIIHSSI KHHETHYeCKas 00J1acTh; 00IacTu
BHEIIIHEH U BHYTpeHHEH auddy3un).

Karanmu3. T'oMoreHHmlii u rereporeHHbld Katain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTAIMTUYECKUX peakiui. BiusHue karanu3zatopa Ha TEPMOAMHAMUYECKUE M KUHETUYECKHE
napameTpsl peaknu. CeleKTUBHOCTh KaTalu3aTopa, KaTaJuTUYeCKas aKTUBHOCTb. | OMOTe€HHBII
karanu3. CIUTHBIA U pa3fesibHbId MEXaHU3Mbl KaTaIUTHYECKOTO JACUCTBHUS. DHEPreTUUYECKUE
IUarpaMMmbl  B3aMMOJCMCTBHSI peareHToB ¢ KaTanuzaropoM. OOmmii u cneuuduueckuit
KHCJIOTHO-OCHOBHOM KaTaus. Karanu3s KOMILJIEKCAMH NEepeXOqHbIX  METaJUIOB.
®epMeHTaTUBHBIN KaTanu3. l'ereporeHHbli Katanu3. THUIbl T'€TEpOTreHHBIX KaTalu3aTOPOB.
3aKoH AeMCTBYOIMX OBepXHOCTeW. KuHeTnka rereporeHHbix peakuuid. Teopuun katanusa.

4. O0beM y4eOHOM AUCIIUILTHHBI

Biatb! yueGHoit paGoTs! B 3a4eTHBIX | B aKaJsieM.
eAMHUIIAX gacax

OOm1ast TpyA0€MKOCTh AUCIUILIMHBI 10 ydeOHOMY miaHy | 5,0 180

AyIUTOpHBIE 3aHATHUA: 1,78 64

Jlexuuu (Jlek) 0,89 32

[Ipaktuueckue 3ausarus (113) 0,89 32

CamocrosarensHas padora (CP): 2,22 80

Bun xoHTpoIIs: 3a4eT / 3Kx3aMeH sk3ameH (1,0) sk3ameH (36)

KonTakTHas paboTa — MpOMEXYTOUYHAs aTTeCTalHs 0,4
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[TonroToBka K SK3aMeHy. 35,6

Buj uToroBoro KOHTpoJIst: DK3aMeH OK3aMeH

Bunpl yaeOHOI paboThI B SAICTHRIX | acCTpOH. yacax
eIMHHIIAX

OO0mmas TpyI0eMKOCTh JUCIUILINHBI TI0 yaeOHOMY miany | 5,0 135

AyIUTOpHBIC 3aHATHSA: 1,78 48

Jlexuu (JIek) 0,89 24

ITpaktnyeckue 3austus (I13) 0,89 24

CamocrostensHas padora (CP): 2,22 60

Bun xorTposs: 3auet / sk3aMeH sk3ameH (1,0) sKk3ameH (27)

KonTakTHas paboTa — MpOMEXKYTOYHAST aTTECTAIHS 0,3

[ToaroroBka K 3K3aMeHYy. 26,7

Buj uToroBoro KOHTpoJIst: DK3aMeH DK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUIIMHbBI
«donosnuTenbHbie riaasbl puzukmw» (b.1.B.J1B.04.01)

1.1lenu v 3a1a9M TUCITATITAHBI

enpr0 MUCHMIUIMHBI SBJSIETCS TPHOOPETEHHE CTYIACHTAMH 3HAHUW 1O OCHOBHBIM
paznenam (GU3UKHA U YMEHHUIO IPUMEHSTH UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUTIIINHAX.
OCHOBHBIMU 33/la4yaMH JTUCLUIUIMHBI, PEUICHHEe KOTOPBIX O0ECleyMBaeT IOCTHIKEHHE LU,
SBIAIOTCS: (OPMUPOBAHUE MPENCTaBICHUM 00 OCHOBHBIX (U3UYECKUX 3aKOHAX MPHUPOABI U
METO/IaX TEOPETHUYECKUX HCCIECNOBAaHUI pa3MuyHbIX (U3UYECKUX SBJICHHUM, a Takke IaTh
MIPEJICTaBJICHHS O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METO/IaX UCCIIeI0OBAHUSI.

2. TpeboBaHus K pe3yabTaTaM OCBOCHHS AUCLUUIUIMHBI
N3yuenune kypca Gu3HKH CriocoOCTBYET MPHOOPETEHHIO CISAYIONUX KOMITCTCHITHNA:

-IUIaHUPOBAaTh M MPOBOAUTH (DHU3MUECKHE SKCIEPUMEHTHI, MPOBOAUTH 00pabOTKY HX
pe3yJbTaTOB U OLEHUBATh MOTPEIIHOCTH, BBIABUTATh TUIIOTE3bl U YCTAHABIMUBATH T'PAHUIIBI UX
npumenenus (ITK-16).

-MCMOJIb30BaTh 3HAHUS OCHOBHBIX (U3MYECKUX TEOPHM JUIsl PElICHH BO3HUKAIOIIMX
¢buznuecKkux 3agad, CaMOCTOSITEILHOTO MPUOOpeTeHHs] (PU3MUECKUX 3HAHWUM, JUISI MOHUMAHMUS
MPUHIMUIOB paboThl MNPUOOPOB M YCTPOWCTB, B TOM YHCIE BBIXOJAIIMX 3a MPEAeIbl
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

B pesynbraTe n3yueHus: AUCUUILIUHBI CTYJCHT JTOJIKEH:

3Hamy:

- (u3HuecKue OCHOBBI KBAHTOBOM CTaTHCTUKH (MCXOJHBIE «0a30BBIE» MOJIOKEHUS,
OCHOBHBIE KBAaHTOBBIE CTATUCTUYECKUE PACIIPEICICHNUS);

- DOJEMEHTbl 30HHOW TEOPUU TMPU TPAKTOBKE pA3IMUYHBIX CBOWCTB METAJIOB,
JTURIIEKTPUKOB U MOITYIIPOBOJIHUKOB;

- 0a3zoBble (PU3UYECKHE TMOHITHS O KBAHTOBBIX TEOPHUSAX TEIUIOEMKOCTH (Ha MpUMEpe
KPUCTAIITMYECKUX TEN);

- DIIeMeHTHhl (U3UKH TBEPIOTO Tena (MCXOIHBbIE MOHSATHUS O KpucTauorpaduu, THIIAX
KPUCTAJIMYECKUX  CTPYKTYp; CBEICHHMsI O  SBIEHMM W  KBAaHTOBOH  TPaKTOBKE
CBEPXIIPOBOJANMOCTH).

yMmemy:

-TIPUMEHATh UCXOJHBbIE (U3NUYeCKue (TEOpPEeTHYEeCKHe) 3HaHHWS TMPU  PeIICHUH
npodeccHoHaNbHBIX 3a/a4;

-IIPOBOJIUTH OLIEHOUYHBIE PACUETHI U OCYILIECTBIATH (Ha KAUECTBEHHOM YPOBHE) aHAINU3,
HaOII0JTaeMBbIX SIBJICHHIA.

enadems.
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-HaBBIKAMHU 00OCHOBAHUS CBOUX CYXKJIEHUH, UTO CITIOCOOCTBYET MPAaBUILHOMY BBIOODY
METO/AUKH ITPOBOJUMOI0 CTYJJEHTOM HCCIIEIOBAHMSL.

Kpartkoe conep:xanue TUCHUILINHBIL:

1. DnemeHTBl KBAHTOBOM CTaTUCTUKHU
DOneMeHTbl KBaHTOBOHM crarhcTuku. KBaHTOBas cucrema M3 OAMHAKOBBIX 4acTul. [IpuHimn
TOXKJIECTBEHHOCTH OJMHAKOBBIX 4YacThll. CHUMMETpUYHbIE M HECUMMETPUYHBIE BOJIHOBBIE
(GYHKIMHU, ONUCHIBAIOIINE COCTOSIHUS TOXKIECTBEHHBIX MHKpPOYACTHUIl. BO30HBI M (EpPMHOHBI.
[Ipunuun Ilaynu. KBantoBble cratuctuueckue pacnpeaeneHus boze-Oitnmreiina u depmu-
Jupaxa. BeIpoKIeHHBIN 3JIEKTPOHHBIN ra3 B KpUcTauiax (METalibl).

2. Metamisl, AUAIEKTPUKHN U TIOJTYIPOBOJIHUKN C TOUKU 3PEHUS 30HHOW TEOPHH
OHepreruyeckue 30HbI: cratucTuka ®epmu-upaka, sHeprus dDepmu. ONEeKTpoH B
MEePUOANYECKOM ToJie KpucTawia: 3hpexTuBHas Macca 3JIEKTPOHA.

3. DnemeHTHI (pu3KKH TBEPIOTO Tea.

Ouzuka TtBEPAOrO Tena (DTT): ompeneneHue, cBs3b C APYTUMH JUCHUIIIUHAMHU, OOBEKTHI
U3YYEHHUs, Kpyr pemaeMblx 3amad. CBs3b € Kpuctamiorpapuei, KpucTauloQu3UKOW u
kpuctauioxumuend. KonaeHcupoBanHoe coctostHMe. [loaxon k ommcaHuio TBEPABIX TelL
Crpykrypa kpuctamioB. CumMmerpus W (QU3HMYECKHE CBOWCTBA KPUCTAIJIOB.  THITBI
KPUCTAINIMYECKUX CTPYKTyp (oOmas xapakrepuctuka). [110THbBIE ymakoBKkU: KyOudeckass H
reKkcaroHajgbHas (Ha KadecTBEHHOM ypoBHeE). [loHsTHE O CBEepXIpPOBOAMMOCTH (KBAHTOBBIE
MIpe/ICTaBJICHHs HA KAU€CTBEHHOM YPOBHE).
O06beM yueOHOM TUCIIUIUIAHBI

Bcero 4 cemecTp
Buapr yue6HO#M paboThI 3au. en./ |3au. e/
ak.yac ak.yac
Oo01mas TPYAOEMKOCTh
JUCHUIUIAHBI 110 Y4eOHOMY 3/108 3/108
IIaHy
AyauTOpHBIEC 3aHATHS: 0,8/32 0,8/32
Jlekuuu (JIek) 0,4/16 0,4/16
JlaboparopHbie 3aHATHUS
(J1a6) 0/0 0/0
[IpakTuueckue 3aHATUS
(I13) 0,4/16 0,4/16
CamocTtosaTenbHas paboTa
(CP): 1,2/40 1,2/40
Bun xonTposs: 1/36 DK3ameH-
9K3aMEeH/3a4eT 1/36
KonTtaktHas paboTa - 10.4
POMEXKYTOUHAsl aTTeCTallUs ’
[ToAaroToBKa K 5K3aMeHY. /356
Bun utoroBoro KOHTpOJIS: JK3aMeH
Bcero 4 cemecTtp
Bupl yueOHO# paboThI 3a4. en./ |3ad. ex/
acTp.yac |acTp.yac
Oomas TPYIOEMKOCTh
JTUCIUIUIAHBI TT0 Y94€OHOMY 3/81 3/81
TUIaHY
AyIUTOpHBIE 3aHATHSL: 0,8/24 0,8/24
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Jlexuuu (JIek) 0,4/12 0,4/12
JlaboparopHbie 3aHSITHS

(JTa6) 0/0 0/0
[IpakTnueckue 3aHATUL

(IT3) 0,4/12 0,4/12
CamocTrosTenbHas pabora

(CP) 1,2/30 1,2/30
Bua xonTposs: 1/27 DK3amMeH
9K3aMeH/3a4eT 1/27
KonTakTHas pabora — /0.3
MPOMEKYTOYHAS aTTECTALIUS ’
[loaroroBka K 3K3aMeHy. 126.7
Bua utoroBoro KOHTpOJIS: K3aMEH

AHHOTAIUA Y4eOHOH NMPOrpaMMbl 1M CHUIIMHbI
«Snepunas ¢pusuka» ( b.1.B./1B.04.02)

1.1lenu u 3a1a9¥ TUCTIATIINHBI

[enpt0 MUCHMIUIMHBI SIBISAETCS MPUOOPETEHHE CTYIACHTAMU 3HAHUH TI0O OCHOBHBIM
paznenaM (PU3WKU U YMEHHIO IIPUMEHSATh UX B JIPYTHX €CTECTBEHHOHAYYHBIX JUCIHILTAHAX.
OCHOBHBIMH 33/layaMH JTUCLUIUIMHBI, pEUIEHHEe KOTOPBIX 00ecreyrBaeT IOCTHIKEHUE LEH,
SABIIAIOTCS: (OPMUPOBAHUE MPEICTaBICHUM 00 OCHOBHBIX (U3WYECKUX 3aKOHAX MPUPOIbI U
METO/IaX TEOPETHUUYECKUX HCCIECNOBAaHUI pa3nuuHbIX (U3MYECKUX SBJICHHUM, a Takke IaTh
MIPEJICTaBJICHUS O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METO/IaX UCCIIEI0OBAHUSI.

2. TpeboBaHus K pe3yabTaTaM OCBOCHHS AUCLUUIUIMHBI

N3yuenne kypca Qu3MKH COCOOCTBYET MPHOOPETEHHIO OOYYAIONTUMHUCS CIICTYIOITNX
KOMITETCHIIUH:

-IUIaHUPOBAaTh M MPOBOAUTH (DU3MUECKHE SKCIEPUMEHTHI, MPOBOAUTH 00pabOTKY HX
pE3yJbTaTOB U OLEHUBATh MOTPEIIHOCTH, BBIABUTATh TUIIOTE3bl U YCTAHABIUBATH TPAHUIIBI UX
npumenenus (ITK-16).

-TOTOBHOCTh HCIOJIB30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpUH [UId peLICHUS
BO3ZHUKAIOMIMNX (PU3UUECKUX 33/1a4, CAMOCTOATEIBHOTO NMPUOOpeTeHns (HU3NYECKUX 3HAHUH, IS
MOHUMAaHUS TPUHLIUIIOB paboThl MPHUOOPOB U YCTPONCTB, B TO YHMCIE BBIXOISIIUX 32 MPEACTIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

B pesynbraTe u3yueHus AUCUUILTUHBI CTYJCHT JOJIKEH:

3Hamy.

- (u3HuecKue OCHOBBI KBAHTOBOM CTaTHCTUKH (MCXOJHBIE «0a30BBIE» IMOJIOKEHUS,
OCHOBHBIE KBAaHTOBBIE CTATUCTUYECKHE PACIIPEICICHNUS);

- DOJEMEHTbl 30HHOW TEOpHUH TPU TPAKTOBKE pPAa3IMUYHBIX CBOMCTB METaJIOB,
JTUDIEKTPUKOB U MOITYTPOBOJIHUKOB;

- 0a3zoBble (PU3MYECKHE TMOHITHS O KBAHTOBBIX TEOPHUSAX TEIUIOEMKOCTH (Ha IMpUMeEpe
KPUCTAIITMYECKUX TEN);

- DIIeMeHTHhl (U3UKH TBEPIOTO Tena (MCXOAHbIE MOHATHS O KpucTauorpaduu, THUIAX
KPUCTANIMYECKUX  CTPYKTYp; CBEICHHMs O  SBIEHMM W  KBAHTOBOM  TPaKTOBKE
CBEPXIIPOBOAMMOCTH).
ymemy:

- TPUMEHATH UCXOJHBbIE (u3NUeCKue (TEOpeTHUYECKHWEe) 3HAaHUS TIPU PELICHUU
npodeccHoHaNbHBIX 3a/a4;

- TIPOBOJIUTH OLICHOYHBIE PACYETHI M OCYIIECTBIATH (HAa KAUeCTBEHHOM YPOBHE) aHAIU3,
HaOII0TAEMBIX SIBJICHHA.
enadems.
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- HaBBIKaMU 0OOCHOBAHUSI CBOMX CYXJICHUMU, YTO CIIOCOOCTBYET NMPaBUILHOMY BBIOOPY
METO/AUKH ITPOBOJUMOTO CTYJEHTOM HCCIIEOBAHUS.

Kpartkoe conep:xanue JUCHUIIIINHBL:

Mecto u 3HaYeHHE SACPHON HUBNKH
[Ipenmer s¢. Mecto u 3HadeHue sihp B COBPEeMEHHOM ecTtecTBO3HaHMU. OCHOBHBIC 3aayu,
mporpaMma M CTpykTypa Kypca. OCHOBHBIC 3Tambl pa3Butus s@. Buusl GyHIaMEHTaTBHBIX
B3aMMOICHCTBHIA. MaciTabbl W eqUHHIBI U3MEpeHH (HU3nYecKux AUcIUIUInH. OCOOeHHOCTH
(bu3HYECKUX SBJICHUN B MUKPOMHPE.

Crartuueckue CBOMCTBA aTOMHBIX SIZIEP
OcCHOBHBIE CTAaTUYECKHE CBOMCTBA SACP: MAacCCOBOE YHCIIO, IJIEKTPUUYECKUN 3apsij, COCTaB,
pa3Mepbl, SHEPrusi CBS3H, CIUH, MOMEHT KOJIMYECTBA JABW)KCHHUS, MAarHUTHBI MOMEHT,
KBaJIpynoJbHbIH MOMEHT. CBoiicTBa snepHbIX cwil. OCHOBBI TEOpUM SAEpHBIX cuil. Monenu
aTOMHBIX siiep. Pa3zien BUAbI painoaKTUBHOCTH, PaJMOAKTUBHbBIE CEMENCTBA. 3aKOHBI POCTOTO
U CII0)HOTO PaJMOAKTUBHOTO pacrajga. 3aKOHOMEPHOCTH anb(a- OeTa- M ramma- pacraja.
[lonstue o saepHoil »sHepreTuke. I[IpoOremMbl M NEPCNEKTHBBI PA3BUTHS MHUPOBOM U
OTEYECTBEHHON PHEPIEeTUKHU, POJIb aTOMHOM SHEPrUH. DJIeMEeHTapHas Teopus JAeJIeHHs. DHeprus
U TOpoAyKThl neneHust sinep. OCHOBBI LIEMTHOTO TMpoliecca. SlaepHble peakluu CHHTE3a.
TepMosiiepHbie peakiuu BO BCEJIEHHOU U B J1a00OpaTOpHBIX ycioBusX. [Ipobiemsl ynpaBisieMmoro
TEPMOSIIEPHOTO CUHTE3a

B3anmoaelicTBue n3y4eHus ¢ BEIECTBOM
Nonmsupytomee wuznydenue. OOmIMe 3aKOHOMEPHOCTH B3aUMOJEHCTBUS HOHU3HPYIOLIETO
U3IIydyeHUusT C aToMaMu BemlecTBa. B3aumonelcTBUE TSKENBIX 3apsDKEHHBIX YacTHIl ¢
BeIIecTBOM. B3anMojeiicTBHEe 2JIEKTPOHOB M raMMa- KBaHTOB C BemiecTBOM. [IpoGern wactwuiy
WOHU3UPYIOIIETO U3JIeueHuss B BemiecTBe. Kiaccudukanusi sAEpHBIX pPEaKIUid. 3aKOHBI
COXPaHEHHUS B SJIEPHBIX peakluax. MexaHu3mbl U mapaMeTpsl sIepHbIX peakunidl. OcoOeHHOCTH
SIIEPHBIX PEAKIUH, NPOTEKAOIINUX MPU BO3IEHCTBUH YaCTHUL, UMEIOIIMX PA3JIMYHbIE [TapaMeTphbl
(PHepreTuyecKue, MaccoBble, 3apsAI0BbIE, KOPIMYCKYISIPHO-BOJHOBBIE). VICTOUHUKH 3apsKEHHBIX
YaCTHUIl U TaMMa-KBaHTOB. VICTOUHUKN HEUTPOHOB W APYIMX HEHUTpaidbHbIX YacTUIl. [IpuHIMIIEI
oOHapy)XeHUs, paJAUOMETpPUU U CIEeKTpoMeTpuu B si@. Peructpauus 3apsLKeHHBIX U
HEUTpaIbHBIX YaCcTHI] pa3IMYHbIX SHEPrui. l"azoBele, MOJIYIIPOBOJIHUKOBBIE,
CUMHTUJUISIUOHHBIE U TPEKOBBIE IE€TEKTOPBI.

O06beM yueOHOUW TUCIIUTUTHHBI

Bcero 4 cemecTp
Bupr yue6HO#M paboThI saq. en/ | sad. en/
akK.yac ak.yac
Ob6mas TPYAOEMKOCTb
JUCITUTIIMHBI 10 y4eOHOMY 3/108 3/108
TUIaHY
AyIUTOpHBIE 3aHATHUS: 0,8/32 0,8/32
Jlexuuu (JIek) 0,4/16 0,4/16
JlaboparopHbie 3aHATHS]
(J1a6) 0/0 0/0
[IpakTuueckue 3aHATHUS
(IT3) 0,4/16 0,4/16
CamocrosTenbHas paboTa
(CP): 1,2/40 1,2/40
Bun xonTpos: 1/36 DK3aMeH-
JK3aMeH/3a4eT 1/36
KoHTakTHas pabota — /0.4
[IPOMEKYTOYHAsl aTTECTALIUS ’
[ToaroToBKa K SK3aMeHY. /35.6

122



Bua uToroBoro KOHTpOJIA: DK3aMeH
Bcero 4 cemectp

Bunpl yaeOHOI paboThI 3ad. en/ | 3ad. e/
acTp.yac |acTp.yac

Oomas TPYIOEMKOCTb

JTMCUUIUTAHEI TI0 y4eOHOMY 3/81 3/81

TUTaHy

AyIUTOpHBIE 3aHATUS: 0,8/24 0,8/24

Jlexuuu (JIek) 0,4/12 0,4/12

JlabopaTopHbie 3aHATHS]

(JTa6) 0/0 0/0

[IpakTnueckue 3aHATHUS

(T13) 0,4/12 0,4/12

CamocTrosTenbHas pabota

(CP): 1,2/30 1,2/30

Bun xonTpons: 1/27 DK3aMeH

9K3aMeH/3a4eT 1/27

KonTakTHas pabora - 03

MTPOMEKYTOYHAS ATTECTAIUS ’

[ToaroToBka K S3K3aMeHYy. 26.7

Bua uToroBoro KOHTpOJIA: DK3AMEH

AHHOTAUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«Koppo31OHHBII MOHUTOPHHT 000PYA0BAHNSI XUMHYECKHX MIPOU3BOICTB
(b1.B./IB.05.01)

1. Henb nucuumuivHel — NpuoOpeTeHrne 3HaHUW O MPUYMHAX BO3SHUKHOBEHMSI KOPPO3HUHU,
crocobax ee OOHapyKeHHs, BBISBICHHHM IOTEHLHAIbHO OIMACHBIX YCIOBHM HKCIUTyaTalluH
000pynOBaHUs, BO3MOKHOCTH ONPEIEIICHNS W BBIUYMCICHHS MPEANOIaraéMoro Cpoka Ciry>KObl
o0opynoBaHus U TPyOONPOBOJOB, CO3JAHHM ONTHUMAJILHBIX YCJIOBHMH JUIS UX HKCIUTyaTalllH,
OCYILIECTBIICHUH Mepexoa OT AeHCTBUN M0 YCTPAHEHUIO K MPO(MUIAKTHUYECKUM MepaMm.

2. B pesynbrare m3ydeHHs] TUCHUIUIMHBI OOy4aronuiics mo mporpamme OakaliaBpuaTa
JIOJIKEH:

Ob6nanate ciaenyromumu u npodeccuoHanbubiMu (1K) komneTeHmusamu:

— FOTOBHOCTBIO UCIIOJI30BaTh HOPMATHBHBIC JOKYMEHTBI 110 KAQ4eCTBY, CTAHIAPTU3AINH
U cepTUUKAMK MPOIYKTOB U U3JEIUN, YIEMEHTHl YKOHOMHUYECKOTO aHajn3a B MPaKTHYECKOU
nesrensrocTH (ITK-3);

— CIOCOOHOCTHIO TPHUHUMATh KOHKpPETHBIE TEXHHUYECKHE pEIIeHUs TpU pazpaboTke
TEXHOJIOTHYECKHX TMPOLIECCOB; BHIOMpATh TEXHUYECKHE CpPEJICTBA W TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TOCIIeACTBUM ux npumenenus (ITK-4);

—  CHOCOOHOCTBIO  TPOBEPSATH  TEXHUYECKOE COCTOSIHHE, OpraHU30BBIBATH
MPOQHUIAKTUYECKHE OCMOTPHI M TEKYIIHA PEMOHT 00OpyIOBaHUS, TOTOBUTH 000PYAOBaHUE K
PEMOHTY M IPUHUMATH 000pynoBanue u3 pemonra (I1K-7);

—  CHOCOOHOCTBIO  aHANM3UPOBATh  TEXHUYECKYIO  JIOKyMEHTAIMIO, MOJAOUpPATh
000pyI0BaHKE, TOTOBHUTH 3asBKH Ha MPUOOpeTeHNe 1 peMOHT 00opynoBanus ([1K-9);

— CIIOCOOHOCTBIO BBISIBIATH M YCTPAHATh OTKIOHEHUS OT PEXUMOB pabOTHI
TEXHOJIOTHYECKOT0 000pyIOBaHHS U TapaMeTpoOB TexHojIoruueckoro mporecca (ITK-11);
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— TOTOBHOCTBIO MPOBOJUTH CTAHJAPTHBIE W  CEPTHU(PHUKALNMOHHBIC HCIBITAHUSL
MaTepHAaJIOB, U3JICNIUI U TeXHOoJoruueckux npoieccos (ITK-17).

3uams:

— IIPUYMHBI BOBHUKHOBEHUSI KOPPO3UH;

— BO3MOXHBIE CIIOCOOBI € 0OHAPYKEHHUS;

— KJIACCHU(HKALIHNIO METOIOB KOPPO3SHOHHOTO MOHHUTOPUHTA;

— MpEeuMyIIeCTBa U HEJOCTATKU METO/I0B KOPPO3UOHHOTO MOHUTOPUHTA, UCIIOJIb3YEMbIX
B XUMUYECKOH, He(hTe- U ra30100bIBAIOIIEH OTPACIIN TPOMBIIIICHHOCTH;

— KOHCTPYKIIMIO JaTYMKOB IIPU KOPPO3UOHHOM MOHUTOPHHIE;

Ymemy:

— BBIOpaTh KOHCTPYKIHMIO JaT4MKa B 3aBHCHMOCTH OT YCIOBHH O3KCIUTyaTalldH
000pyI0BaHuUS;

Bnaners:

— Memooukamu ONpeNeNeHNs IPEANOoIaraéMoro cpoka ciyx0bl 000pyA0BaHUS U
TpyOOIIPOBOJIOB.

3. Kpartkoe conepxaHne TUCIUILTHHEIL.

Koppo3noHHBI MOHUTOPUHI PEATBHBIX CUCTEM. BHIBI KOPPO3HMOHHBIX pPa3pyLICHUN.
[lonatne xoppo3noHHOrO MoHWUTOpHHra Ponp  KkKoppo3noHHOro MoHuTopuHra. llems
KOPPO3MOHHOTO ~ MOHMTOPHMHIa.  OJIEMEHThl ~ KOPPO3MOHHOTO  MOHHMTOpHHra. Mecta
OCYILIECTBJIEHUS] KOPPO3WOHHOTO MOHUTOpHHra. OpraHuzanus KOPpPO3HOHHOTO MOHUTOPHUHTA
mpu 100b14e He(TH U ra3a, B IPOMBIIUICHHBIX TPOU3BO/ICTBAX.

KoHceTpykiun  1aT4iMkoB  KOPPO3MOHHOTO MOHHUTOpWHTa. YTo ompenenser BbIOOD
KOHCTpYKIMU natuynka? KoHCTpyKuMs BcTpawBaeMbIX B ammapar AaTdukoB. KoHCTpykuwus
BBICTYNAIONIUX JaTYMKOB. JIaTYMKM CHENUATbHOTO HA3HAYCHMS: IPU  KOPPO3HOHHOM
pacTpecKMBAHUU O] HANPSHKEHUEM, Ul YIJIEBOJAOPOIHOM Cpeabl, A aTMOC(EpPHON KOPPO3HH,
MHOTORJIEKTPOIHBIE CEHCOPBI.

Metoabl KOPpO3HMOHHOTO MOHHMTOpHHra. Kiaccudukanus MeTol0B KOPPO3HOHHOTO
MOHHUTOpPHUHra. PU3NYECKUE METOIBI: TPABUMETPUYECKUN M DJICKTPHUYECKOE CONPOTHBIICHUE.
ONEKTPOXMMHUYECKAE METOAbl IOCTOSHHOIO TOKA: KOJIMYECTBEHHAs OLICHKAa W3MEHEHUS
CKOPOCTH KOPPO3HH C IOMOIIBI0 METOJA IMOJIIPU3aLUOHHOIO CONPOTUBIICHUS, aMIIEPMETP C
HYJE€BBIM  CONPOTHBJIEHHMEM, IIOJIy4eHHE HH(MOpPMAUMM O KOPPO3UOHHOM  COCTOSIHUU
0o0OpyJOBaHUS HAa OCHOBAHUHU aHAIN3a 3JIEKTPOXUMHUYECKUX IIYMOB. OJIEKTPOXUMHUYECKUE
METOABl IIEPEMEHHOIO TOKA: H3MEPEHHE CKOPOCTM KOPPO3MH C IIOMOIIBIO METOoJa
CIEKTPOCKOIIMM  3JEKTPOXMMHUYECKOIO HUMIIEJaHca, AaHaJUu3 TapMOHUYECKUX KOJeOaHU.
Hepazpymaronye MeTo1bl MOHUTOPUHTA: YIBTPa3BYK, PEHTIeHorpadus u 1p.

Onenka pecypca o6opyaoBaHusi. TpaJIuliMOHHbIE METOJIbl KOPPO3UOHHBIX UCIBITAHUNA U
OLIEHKU pecypca o6opynoBaHus. CoBpeMEHHbIE METObI MPOTHO3UMPOBAHUS HKCILTyaTallMOHHON
Ha/IeKHOCTH 000pyAOBaHUs. MeToJbl OLIEHKM KOPPO3HMOHHOM CTOMKOCTH METaJUIMYECKHX
MaTepHUaJIOB.

4. O0bem y4eOHOM AUCIMUILTUHBI

Bunsl yaeGHOM paboTh B 3a4€rHbIX B akagem.
eIMHUIIAaX qacax
OO11ast TpyA0€MKOCTb AUCHUIUIMHBI 0 Y4eOHOMY IJIaHy 3 108
AyIUTOpHBIE 3aHATHUA. 1,34 48
Jlexuunu (Jlek) 0,89 32
[TpakTaeckue 3anstus (I13) 0.44 16
CamocrosarenbHas pabora (CP) 1,66 59,8
KonTakTHas camocTosiTesbHast pabora 0,2
CaMOCTOATENBHOE N3YUYEHUE Pa3/IeOB IUCHUIUINHEI 29,8
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0,83 30
Pedepar

Buj uTOroBoro KOHTpOJIs: 3a4€T C OLEHKON

Bunpl yaeOHOI paboThI B 3au€rHbIX B actpon.

SIMHUTIAX qacax
OO0mast TpyI0eMKOCTh JUCIUTIINHBI TI0 Y4COHOMY TUIaHy 3 81
AyIUTOpPHBIC 3aHSATHS. 1,34 36
Jlexuu (JIek) 0,89 24
[IpaxTueckue 3anstus (113) 0.44 12
CamocrosrensHas padora (CP) 1,66 44,85
KonrtakTHas camocTosiTenbHast pabota 0,15
CaMOoCTOATEIbHOE U3YYEHHUE Pa3JIeIOB TUCIUIUINHBI 22,35

0,83 22,50

Pedepar

By uToroBoro KOHTpOJIS: 3a4€T C OIEHKOU

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«OcHoBbI Hay4YHbIX HcciaenoBanuin» (b1.B.J1B.05.02)

1. lenp qucturInHbl — GOPMHUPOBAHNE HABBIKOB MCIIOJIB30BaHUS (PU3NUYECKUX, (PU3NKO-
XUMHYECKUX U DJIEKTPUYECKUX METOJOB HCCJIEIOBaHUS TMpPU OICHKE KadyecTBa 3alllMTHBIX
MOKPBITUH U UCIIOJIb30BAHHUE UX PE3YJIbTAaTOB B MPodeCCHOHATbHON AeATEIbHOCTH.

2. B pe3synbrare u3ydeHUs TUCHUIUIMHBI 00YydYalolUNCs MO MporpaMme MarucTpaTypbl
JOJIKEH:

Obnadams cnenyronumu npodeccuoHanbHpiME (ITK) kommeTenusamu:

— TOTOBHOCTBHIO  HCIIOJI30BaThb  HOpPMATHBHBIE  JOKYMEHTBHI 1O  KadecTBy,
CTaHJapTHU3AIMHN U cepTU(UKALMY MTPOTYKTOB U U3EIUMN, 2JIEMEHTHl SKOHOMUYECKOTO aHaIHU3a
B npaktuyeckoit aestensHoct (ITK-3);

— CIIOCOOHOCTHIO MPUHMMATh KOHKPETHbIE TEXHUYECKUE PEHICHHs] MpHU pa3paboTke
TEXHOJIOTUYECKHX IPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEACTBA M TEXHOJIOTUH C Y4ETOM
HKOJIOTHYECKUX MmocieacTBUi ux npumeneHus (ITK-4);

—  CIIOCOOHOCTBIO MPOBEPSTH TEXHUYECKOE COCTOSIHUE, OpraHU30BBIBATH
MpOQUIAKTUYECKHE OCMOTPBI M TEKYIIUIl PEeMOHT 00OpyIOBaHUS, TOTOBUTH OOOPYAOBAaHUE K
PEMOHTY M MPUHUMATH 000pyaoBanue u3 pemonra (I1K-7);

— CIIOCOOHOCTBIO  AHAIM3UPOBATh  TEXHUYECKYIO JOKYMEHTALIMIO,  MOAOHPATh
000pyI0BaHKe, TOTOBUTH 3asIBKH Ha PHOOpeTeHre U peMOHT 00opyaoBanus (ITK-9);

— CIIOCOOHOCTBIO BBISIBISITh U YCTPaHSATh OTKJIOHEHHS OT PEKUMOB PabOTHI
TEXHOJIOTUYECKOTO 000PYIOBAHHUS U TTAPaMETPOB TexHotoruyeckoro mporecca (ITK-11);

— TOTOBHOCTBHIO TPOBOJUTH CTAHAAPTHBIE M  CEPTH(PHUKAIMOHHBIE HCIBITAHUS
MaTepUaNioB, U3JEIHH 1 TeXHOIoTH4eckux mporeccos (ITK-17).

B pe3ynbraTe n3yueHus AUCUUILUINHBI CTYJCHT OakajaBpHuara JOJKEH:

3Hamb:

— OCHOBHBIE TEpPMHUHBI M TOHATHS  (U3NYECKOTO, (PUIUKO-XUMUYECKOTO H
ANEKTPUIECKOTO KOHTPOJISI OKPHITHIA,

—  TUIBI COBPEMEHHBIX TPUOOPOB AJIsi KOHTPOJIS U UCTIHITAHUH 3aIUTHBIX TOKPBITHIA;

— TEOPEeTHYECKHME OCHOBBI M JICHCTBYIOIIYIO TMPAKTUKY KIIOYEBBIX METOJIOB,
MPEJCTaBISIONINX TPU  YCIOBHBIX  HAmpaBlICHUS  aHAIMW3a TOBEPXHOCTH:  30HJIOBYIO
mukpockonuio (CTM, ACM, DCM.MCM), ontudeckyto Mukpockonuto (bOM, koHpOKaIbHYIO)
U PEHTI€HOBCKHE CIIEKTPAIbHBIE METO bl UcclieoBaHus MaTepuanos (POIC,
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peHTteroryopecieHTHas CIEKTPOCKOIIHS);

— OCHOBBI IIPOBEICHUS U MOJICIIMPOBAHHUS CJIOKHBIX MHOTOYPOBHEBBIX HAyYHBIX
HKCTIIEPUMEHTOB C UCIOJIH30BAHUEM HOBEHIIIETO 000PYIOBAHHUSL.

yMmemy:

—  BOCIIPOM3BOJUTH METOJMKY BBIIIOJIHEHUS U3MEPEHUN TE€X WIA HUHBIX CBOVCTB
ITOKPBITU;

—  TOJYYUTHh HH(OPMAIIHIO O T€X WM WHBIX CBOMCTBAX MOKPBITHUS;

— BBIOMpATh ONTUMAIBHBIA METO UCIIBITAHHS OKPBITUH JUII KOHKPETHBIX 3a/1a4;

— HamnpaBUTh [OJIy4YEHHbIE JAaHHbIE Ha pa3pabOTKy HOBBIX U MOBBIIIEHUE KAYECTBA yXKE
CYIECTBYIOIIHX OKPBITHI U MaTepUaJIOB

énaoems:

— OCHOBHBIMHM COBPEMEHHBIMHM METOJAaMH UCIBITAHUS U MCCIIEIOBAHUS MATEPHUAIIOB U
MTOKPBITU;

— 3HAHWSAMH U HaBBIKAMM I10 TECTUPOBAHUIO MOKPBITH;

CX€MaMU YCTPOMCTB U MPUHLIUIIAMU PaOOTHl COBPEMEHHBIMU IPUOOpAMU IO UCIIBITAHUIO

MaTepUaIoB U MOKPHITUH.

3 Kpatkoe cojiep:kaHue JUCIUATITAHBI

Monynb 1. Paznuunabie METOIbI UCTIBITAHUN TOKPBITUI

N3mepenne TOMMHUHBI TOKPBHITUHA. METOApl W3MEPEHHs] TOJIIHUHBI TOKPBITHUS C
paspymenrem uznenus. Hepaspymmaromyue MeTo bl U3MEPEHUS TOJTUHBI IOKPHITHSI.

Onpenenenre NOPUCTOCTH.

HcnbiTanue TOKPHITUA HAa aAre3MOHHYI0 NPOYHOCTh. KadecTBEHHBIE METObI
ONpeNeNeHUsl MPOYHOCTH CleIuieHus. KoJIMuecTBEHHbIE METONbl ONPEICICHUs] IPOYHOCTH
CUEIJICHUS.

N3mepenune Onecka mokpeiTuid. OmpenereHue CTENEHH MIEePOXOBATOCTH TMOBEPXHOCTH
MOKPBITUM. McribITaHusi MOKPBITUI HA U3HOC.

N3mepenne TBEepAOCTH MNOKPBITHI. M3MepeHue TBEPAOCTH METOJAMHU CTATUYECKOTO
BAaBiIuBaHuA. V3MmepeHwe TBEPIOCTH C TOMOIIBIO HanmuiabHUKOB. Merton Mooca s
omnpenenaeHuss TBEPAOCTH TajJbBAHMYECKUX IOKPBITHH. YJIBTPa3BYKOBOM METOJ H3MEpPEHHS
TBEPOCTH. VcnbITaHNS MOKPBITUI HA PACTKEHHUE.

YCKOpeHHbIE KOPpPO3MOHHBIE HCIBITAaHUS TOKPbITUWA. VcnbpiTaHuss BO  BIAXHOU
atMocdepe. VcnpiTanus noj cinoeM KoHeHcara. VcneiTaHus B cOJITHOM TymaHe. McnblTanus
IIPU BO3JIEUCTBUM CEPHUCTOro raza. Mcmeitanus B cepoBojopoje. LIMknudyeckue HCIbITaHUS.
HcnbiTanne no MeToay KOppoAKOT. MeTOo bl KOHTPOJIS 3aIUTHBIX CBOMCTB HEMETANIMYECKUX
HEOPraHUYECKUX MOKPBITHM.

Mopyns 2. CnekrpaibHble METOIbI UCCIEIOBAHUS.

3oup0Bas Mukpockonusa. Ckanupyromias TyHHenbHass Mukpockonus (CTM). ATtomHo-
cwioBas Mukpockormus (ACM), snekrpocusnoBas mukpockonus (OCM), MarHUTHO-CHUJIOBas
mukpockonus (MCM).

Onrtuueckue METOJbl HCCIEAOBAaHUSA MarepuanoB. bimkHenonpHas oNTHYECKas
mukpockonus (BOM), koHpoKambHas MUKPOCKOIHUS, JUTUIICOMETPHS .

PenTreHoBckue MeTObI HUCCIEIOBAaHUS MaTepHaloB. PeHTreHoBckast (DOTOITEKTPOHHAS
cnektpockonus (POIC), Oxe-crneKTpoCKOnus, peHTT€HODITYOPECIIEHTHAS CTIEKTPOCKOTIHSL.

4 O6bem y4eOHOM JUCIIUILTUHBI

B B akamem. | B acrtp.
Buner yae6HOI paboThI 3aUETHBIX qacax gacax
eMHUIIAX
OO11ast TpyA0€MKOCTb AUCHUIUIMHBI 0 Y4eOHOMY IIJIaHy 3 108 81
AyIUTOpHBIE 3aHATUA: 1,33 48 36
Jlexuuu (Jlek) 0,89 32 24
[TpakTaeckue 3anstus (I13) 0,44 16 12
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CamocrosrensHas padora (CP): 1,67 59,8 44,85
Pedepar 0,5 18 13,5
CamocTosATeNTbHOE U3YUCHUE PA3ICTIOB JUCIUTIIIMHBI 1,16 41,8 31,35
KoHnrakTHas camocrositenbHas paboTa 0,2 0,15
Bun konTpOIIS 3a4€eT C OLCHKOU

AHHOTaNuA padoyeil MPOrpaMMbl IMCHUILTUHBI
«®u3uka u xumus noaumepon» (b1.B./1B.06.01)

1 [enp AMCUMIUIMHBI: OBIAJCHUE OakaJaBpamMH 3HAHUM B 00JacTH (DU3UKH, XUMUU
MOJIMMEPOB M 3HAKOMCTBO C OCHOBHBIMHU TOHSTHSMH U 3aKOHOMEPHOCTSMH, CBSI3BIBAIOITUMU
MOJIEKYJIIPHOE M HAJAMOJIEKYJISIPHOE CTPOCHUE TOJMMEPOB C UX (U3HMUYECKUMHU CBOWCTBAMH, a
TaK)Xe METOJIaMU HCCIIE0BAHUS ITUX CBOMCTB U cTpyKTypsl BMC.

2. B pesynbrare W3ydeHHs MUCIUIUTHHBI OOYYAIOMIMIICS 1O TporpamMMme OakalaBpuaTa
JIOJIKEH:

O6nanate ciaexyromumu U npodeccuonanbubiMu (1K) komnerenusamu:

— CIIOCOOHOCTBIO MPOBOIUTH AHAJH3 CHIPhS, MATEPUAIIOB M TOTOBOH MPOIYKITHH,
OCYIIECTBIIATH OIIEHKY pe3yabTatoB aHamu3a (I1K-10);

— TOTOBHOCTBIO UCTIOJIh30BATh 3HAHHE CBOWCTB XUMHUYECKHX 3JIEMEHTOB, COSTMHEHUH H
MaTepHaJIOB Ha MX OCHOBE JJIs pellieHus 3a1a4 npodeccuonansHoi nesrenpaoctr (ITK-18);

— TOTOBHOCTBIO H3ydaTh HAyYHO-TEXHHUYECKYIO WH(POpPMAIHIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 1Mo Tematuke uccienoanus (IK-20);

3namo:

— OCHOBHbBIE TMOHATHS, WCIOJb3yeMble B (HU3UKE M XUMUU [OJHMMEPOB JUIA
XapaKTEPUCTUKHU CTPYKTYPHI U CBOMCTB MOJIMMEPOB;

— BIIMSIHUE MOJIEKYJISIPHBIX TAPAMETPOB, BKIII0Yasi BEJIMYMHY MOJIEKYIIIPHOI MacChl U
MMP, Ha pusnueckne cBOMCTBA MOJUMEPOB;

— crenuuKy HEeMHbIX U CTYIEHYaThIX MPOIIECCOB MOJIMMEPHU3alnY;

— METOJMKH MHCTPYMEHTAIHOTO UCCIIEIOBAHUS U XapaKTEPUCTUKU MOJIEKYIISIPHOMN
CTPYKTYPBI U MOP(OIOTUH TOJIUMEPOB;

Ymemy:

— OIpeleNsITh OCHOBHbBIE CBOMCTBA MOJIMMEPOB HA OCHOBE U3BECTHOM MOJIEKYIISIPHOM
CTPYKTYPBHI;

— HCIIOJIb30BaTh HHCTPYMEHTAJbHbIE METObI aHANIN3a JJIs XapaKTEPUCTUKH CTPYKTYPhI
U CBOICTB MOJMMEPOB;

— MPUMEHATh TNPUOOPETCHHbIE TMPAKTUYECKUE HABBIKM B  MPOQecCHOHATBLHOU
JEeSITeNIbHOCTH [Tl pEIICHUS] KOHKPETHBIX 3a/1a4;

— paboTaTh Cc TUTEpaTypo B JaHHON 001acTH, B TOM YHCIIE C IOMCKOBBIMU CUCTEMaMH,
3HAaTh 0COOEHHOCTHU PabOThl ¢ OMOTMOTEYHBIMU JaHHBIMU

Braoemo:

— METOJaMM HCCIeI0OBaHUS (PU3MUECKUX CBONCTB IOJMMEPOB M  IMOJMMEPHBIX
KOMIIO3UTOB;

— MEeTOJaMHU CHHTE3a MOJIMMEPOB M0 LIEMHOMY U CTYIIEHYaTOMY MEXaHU3MaM;

3. Kpartkoe conepxaHue TUCIUITITUHbI

1. Beenenue. OCHOBHBIE MOHSTHUS U ONPE/IEIECHUS.

OmnpeneneHue MOHATUS MOJUMEpP, MOHOMEpP, CTPYKTYPHOE MOBTOPSIOLIEECs 3BEHO.
Crnioco6bl M300pakeHus1 MOJIMMEpHbIX Mosiekyll. HoMeHknatypa u kinaccudukanust noIMMepoB.
Tpu OCHOBHBIX OTIMYMS TOJIMMEPOB: LIEMHAS CTPYKTypa, HAJIWYME B LIEMU IMOBTOPSIOLIUXCS
3BEHBEB WJIHM IEMHBIX ()PAarMEHTOB, HAIMYUE BBHICOKOW MOJEKYISIpHON Macchl. MOJEKyISpHBIN
BEC, MOJHMIUCIEPCHOCTh M MOJEKYIIpHO-MaccoBOe pacmpeaeneHue mnoaumepos (MMP).
Mertoab!l ycpeHEeHHsI MOJIEKYISIPHOTO Beca MOJIUMEpOB. [IpuMepsl MpUpOAHBIX, CHHTETHYECKUX
Y MCKYCCTBEHHBIX IOJIUMEPOB.

2. MonexynsipHOE CTPOCHHUE MOJIUMEPOB M 0OCOOEHHOCTH MX (PU3UUECKUX CBOMCTB.
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MonekyisipHOe CTpOEHHE IOJIMMEPOB: MOHATHE KOH(pUTypanmuu u KoH(opMmamuu B
IIPWIOKEHUN K MAaKpOMOJIEKyJaM, IepBUYHAs, BTOPUYHAS U TPETUUYHAS CTPYKTYpa MOJIMMEPOB.
[Ipuumsbl,  oOyclnaBiMBaOIME  TUOKOCTh  IETHBIX ~ MaKpoMoJIeKyl.  PaBHoBecHas
(TepMoaMHaMUYEcKas) TUOKOCTh MAaKpOMOJIEKYN M 0O0JacTH ee NPUMEHEHHs, MOHSATHE O
cTaTUCTUYeCKOM cermeHTe (cermeHt Kyna).

3. Onuenka ruOKOCTH MaKPOMOJICKYIL.

Pa3mep cermenTa, cpeqHEKBaJApaTUYHOE PACCTOSHUE MEXAY KOHLIAMHU L€, pPaauyc
WHEpIUHN, TEPCUCTCHTHAs JUIMHA [end. [MOKOCTh  JKEeCTKOUEMHBIX  MAaKpPOMOJIEKYII.
Kunernueckas (MexaHu4eckas) THOKOCTh MaKpOMOJIEKYJ, JIACTOMEPHI U MOJIUMEPHBIEC CTEKIIA.
Kunernyeckuil CerMeHT U €ro 3aBUCUMOCTb OT CKOPOCTH MEXaHHYECKOIO BO3JCHCTBUS.
Penakcaimonsple sBJI€HHUSI B TOJUMEPAX, BHYTPEHHSSI BS3KOCTb, NOHATHE O MEXaHUYECKOM
CErMEHTE.

4. Buzpl NoauMepoB U UX GU3NYECKUX COCTOSHUM.

MHuorooOpa3ue BHIOB NOJUMEPOB U MPOSIBICHUM HX CBOMCTB. TepMmoracTHuYHbIE
MOJIUMEPBI, KaY4yKH, BOJIOKHA — PE3yJIbTaT BIUSHUSI UX XUMUYECKON CTPYKTYPhl U (PU3UUECKOTO
cocTosiHus. ['MOKOIENHbIE W JKECTKOLIETIHbIE IOJUMEpBI, TpexMepHble ceTku. I[lonnmepsl
M30JISTOPBl U MPOBOJHUKU. DJEKTPOHHBIE W MarHUTHBIE CBOMCTBA MOJUMEPOB C CUCTEMOM
CONPSKEHHBIX IBOMHBIX CBS3EH.

5. OcobeHHoCTH aMOP(HOTO W KPUCTALTMYECKOTO COCTOSHUS JIMHEHHBIX TMOJUMEPOB.
['moOynspHble KpHUCTAUIBI MOHOJAWCIEPCHBIX NOIUMEpPOB. [IpocTpaHCTBEHHAss opraHM3anus U
CTEpEOPETYISIPHOCTh JIMHEHHBIX MaKpPOMOJIEKYJI KaK OCHOBHOE YCJIOBHE KpUCTaIM3aluu
MoJMMepOoB. BO3HUKHOBEHHE NEPBUYHBIX KOPOTKUX M JUIMHHBIX HHUTEBUIHBIX Jamelsen
(Mukpodubpust), oO6pa3oBaHME IUIACTUHYATHIX MOHOKPUCTAIIOB U cdeponutoB. CreneHb
KPUCTAJNIMYHOCTH MOJIMMEPOB U METOJBI €€ onpeneneHus. YpaBHeHue ABpamu. [losmmepHsble
KPUCTANIUTBl C TOJHOCTBIO BBITAHYTBIMU LensMH. OCOOEHHOCTH MEXaHHMYECKUX CBOWCTB
KPUCTANINYECKUX MNOJUMEpPoB. Me3oMop(dHbIE COCTOSHUS HU3KOMOJIEKYISIPHBIX BELIECTB,
KHUJKAE M IUIACTHYECKUE KpUCTAUIbl. AMOpQHOEe cocTosiHMe mnonuMepoB. CrekiooOpasHoe
COCTOsSIHME MOJIMMepoB. Pusmyeckue MeToAbl W HH(OpMalus, NojaydaeMas NpU H3y4EHUHU
(ha30BBIX MEPEX0JI0B BTOPOTO poaa B aMopdHBIX mojuMmepax. [Ipupoma cTekinooOpa3zHOTO
COCTOsIHUSA B nosimmepax. CTpyKTypa MakpoMOJIEKYJl U 00JIaCTH TeMIIEpPaTypHbIX IEPEX010B U3
CTEKJIOO0pa3HOro B BBICOKOXJIACTUYECKOE COCTOSTHME. TemmepaTypa CTEKJIOBaHHUA M ee
3aBUCUMOCTb OT TEMIIEPAaTYpHOIO peXxuMa OXJaxJeHHsd. PaboTocrnocoOHOCTh MOJMMEPOB B
CTEKJIO00pa3HOM COCTOSIHUH, TEMIIEpaTypa XpyNKOCTH.

6. BeicokoanacTuuyeckoe COCTOSTHUE MOJMMEPOB.

[Tpuunnbl, 00ycnaBIMBaOLIUE NPOSIBIIEHHE BHICOKOAIACTUYECKUX CBOMCTB B MOJINMEpAX.
TepmoaunamMuyeckuii aHanu3 BBICOKO3JIACTUYHOCTH (dnopu) u U/ieanbHbII
BbICOKORJIacTUYeCKUi moiumMep. llpupona penakcallMOHHBIX SIBJIEHHH B BBICOKOIOJMMEpAX,
yIpyroe InocieAeicTBUe U TucTepe3uc. MexaHnyeckue MOJENH, YYUTBHIBAIOIIUE IPOsBICHUE
BBICOKORJIACTUYECKHX CBOUCTB B MOJIUMEPAX.

7. BsA3ko-Tekydee cOCTOSIHUE MOJIMMEPOB. PacTBOPHI MOJIMMEPOB.

Bsi3ko-Tekydyee coCTOsIHUE TTOJIUMEPOB U MHOI'YPOBHEBBIN MEXaHU3M TEUEHHs PACIUIaBOB
MIOJINMEPOB. MeXaHW4YeCKMe M BS3KOCTHBIE CBOWCTBA TEKYYMX IOJHMMEPHBIX CHCTEM.
OcoOeHHOCTH TEeYeHMs HAIMOJIHEHHBIX MOJIMMEpHbIX cucteM. CBOICTBa pacTBOPOB MOJIMMEPOB
KaK TEpMOJMHAMUYECKH PAaBHOBECHBIX CHCTEM. TepMOAMHAMHKAa pacTBOPOB IOJIMMEPOB:
U3MEHEHHE DHTAIBIIMMA W DHTPONMM IPU IEPEXOJe IOJIMMEpa B PACTBOP, HEUJCAIBHOCTD
pacTBOpPOB IOJIMMEPOB, KPUTHUYECKHE TEMIIEPAaTypbl CMELICHMs IOJIMMEpa U PacTBOPUTEINS.
Knaccuueckass Tteopust pactBopoB noiaumepoB @Pnopu - XarruHca. Bropoil BupHanbHBIN
KOA(QQUIIMEHT U ero cBsi3b cO CBOOOJMHOW 3Heprueil. Xopomwue, miaoxue u O-pacTBOpUTENH.
OTKJIOHEHHS OT KJIACCMYECKOW TEOpHH pacTBOpPOB. HempHMEHMMOCTh KIacCCHUYECKON TEOPHUH K
ONMCAHHUIO CBOMCTB pa30aBJIEHHBIX PAacTBOPOB MOJIMMepoB. [IoHATHE MCKIIIOYEHHOTO 00beMa U
ero cBsi3b ¢ "HaOyxanueM" M "cokatmeMm" MOJMMEPHBIX KIYyOKOB B pacTBopax. Pa3oBble
paBHOBECHSI B pAacTBOpAax IMOJMMEPOB. BiMsHME >XECTKOCTM MaKpOMOJEKYJI Ha Ipolecce
paszzaeneHus (a3, BOSHUKHOBEHHE KHUJIKOKPUCTAIIMYECKONW OpraHUu3aliiil MaKpOMOJIEKYIT.

8. CrymneHuaTsie mpo1ecchl 00pa3o0BaHUs MAKPOMOJIEKYI.
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[IpyHuMOUanbHel  pa3auuMsl IPOLIECCOB CHUHTE3a IOJMMEPOB IO LENHOMY U
cTyneHyaromy mMexanusmam. OCOOEHHOCTH CTYNEHYATHIX MPOIECCOB MOIMMEPH3AUU M CUHTE3
reTepOLETIHBIX NOIMMeEpOoB. CTENEeHb 3aBEPIIEHHOCTH PEAKLIUU U €€ BIMSHUE HA MOJIEKYJISIPHYIO
Maccy IMOJIMMEpPOB B CTyNEHUYaThIX Ipoueccax OCHOBHBIE KJIACChl IOJIMMEPOB, MOJy4aeMbIX
CTYNEHYATON MOJMMEpPU3ALNEN, MEXLIEITHON U BHYTPULIENIHOW OOMEH U ero BiausHue Ha MMP.
Bnusiane n30bITKa peareHTOB M MOHO(YHKIIMOHAJIBHBIX JT00ABOK HA MOJIEKYISIPHYIO Maccy
nosmmepa. TpexmepHass mnonuMmepusanuss W MoaupuimpoBanHoe ypaBHeHue Kaposepca,
¢byakuuss MMP s ciydass HeNMMHEHHOW CTyNeHYaToW mojuMepu3anud. PaBHOBecHas
MOJIMMEPHU3alUsl B 3aKPBITBIX U OTKPBITBIX CHCTEMAaX, BJIMSHME OCTATOYHOIO MOOOYHOIO
MPOJYKTa PEAKIHMH HA MOJIEKYJSIPHYIO Maccy mnoiauMepa. MexaHu3Mbl peakiuil CTYNEeHYaTou
noJiMMepHu3aui. Meropl POBEACHHS NOJUMEPU3AllMM B paciljiaBeé U PacTBOpe, 0COOEHHOCTU
Mex¢azHoil nonuMmepuszauuu. [lomuMmepsl, modgydaemble IO  pEaKUMsIM  CTYIEHYaTOM
MOJIMMEPHU3aLIH.

O.AKTHBHBIE TIGHTPHl B IICHHOW TOJMMEPH3AallMd BHHWIOBBIX ~ MOHOMEPOB,
WHULMUPOBaHUE, pOCT U 0OpbIB 1eneid. OCHOBHbIE KMHETUYECKUE YPaBHEHMSI, OMMCHIBAIOLINE
MPOIIECCHl MPU CBOOOIHO-PATMKAIBHOM, KAaTHOHHOW, aHUOHHOW, aHWOHHO-KOOPJWHAIMOHHOMN
MOJIMMEPHU3alMi U METaTe3UCHOM MosinMepu3anuu. BiusHue cOOTHOIIEHHUsI CKOPOCTEN pocTa U
oOpbIBa Ha BEIMYMHY MOJIEKYISIPHOM Macchl W xapaktep MMP, 06e3o00psiBHas 1enHas
nonuMepu3aiusi. CTepeoKOHTPOJIb U CTEPEOPEryIMpOBaHUE B MPOIEcCax KOOPAMHALMOHHON
MTOJIMMEPHU3ALHUIO.

9. TepmoguHamuka nosumepusauu. O0mye NpUHIMIILL.

3HaueHue TEepMOJMHAMUYECKMX MapaMeTpoB U MoJMMepu3anus. BnusHue ctpoeHus
HCXOJHOTO MOHOMEpAa Ha €ro CHOCOOHOCTh K MOJIMMEpHU3AIMH. DHEPruu CBSI3ed M TEIUIOTHI
MOJIMMEPHU3ALMN MOHOMEPOB, COAEPKAIIUX ABOMHBIE U TPOMHBIE CBSA3U. DHTAIBIUSA, SHTPOIIUS U
sHeprusi ['mG6ca B mporeccax moJmMepu3anuu ankeHoB. OO1iee paccMOTpEeHHUE CIIOCOOHOCTH
MOHOMEPOB K IIOJIMMEPHU3ALMM HAa OCHOBE 3HAYEHUU TEPMOJMHAMUYECKUX MapaMeTpOB.
TepMoaguHaMUYECKHT 3ampeT Ha MOJMMEPHU3ALMI0 HEKOTOPhIX MOHOMEPOB. Biusgnue
3aMECTHUTEJNICH MPU IBOMHOM CBSI3U Ha MOJIMMEpU3aIMIo alkeHoB. [[oHsITHE 0 BepXHEN W HUKHEU
MpeAeIbHOM  TeMImeparype  MOJUMEpPU3alWH, TEPMOJMHAMMYECKass W KUHETHYeCKas
HecTaOUJILHOCTh MoJiuMepoB. [lomumepuszanoHHO-IENOIMMEPHU3AIMIOHHOE pPaBHOBECHE U
METOJbl ONpPEAENCHUs TEPMOJMHAMUYECKUX BEJIWYMH. TepMOOMHAMUKA TMOJUMEPHU3ALHUHN C
PacKpbITHEM LIMKJIA JAKTaMOB, JJAKTOHOB, MPOCTHIX LUKIWYECKUX 3(DUPOB, HMUKIONapapruHOB.
Mertare3ucHas MOJMMEpHU3ALUA LUKIOONE(PUHOB U LHMKIOAUEHOB C PACKPBITUEM IIHKIIA.
PaBHOBecHas nosmMepu3anus HUKIONEHTeHa MeXxaHu3M aHMOHHOM MOJMMEPU3AlUK JaKTaMOB,
JJAKTOHOB, 3IMOKCHJIOB M LHUKIOCUIOKCAaHOB. KaTnoHHas mnosimMepu3anusi JIAKTOHOB M HWHBIX
KHcIopoacoaepxkamux uukioB. [loarnopranodocdasensl, moaumepHas cepa u celeH.

10. OO1iee paccMOTpPEHHE LIETTHOM CONOIMMEPU3ALIUU.

Tunel comoiMMepoB — CTaTUCTHYECKHE, uepeaymomuecs, OJIOK- U TMPUBUTHIC
CONOJIUMEPHI. Y PaBHEHHS 3aBUCUMOCTH COCTaBa COMOJIMMEPA OT UCXOIHOM CMECH COMOHOMEPOB
(Yonn, Yomnunr). OTHOCHTEIbHBIE aKTHBHOCTH MOHOMEPOB B MPOIECCAX COMOJIMMEPHU3ALINU.
Tunel comoJMMepH3alMOHHBIX MPOIECCOB — UAealbHas, Yepeayrolascs, MHKPOOIOYHAS.
W3meHeHne cocTraBa CONOJUMMEPOB BO BPEMEHU IIPU Pa3JIMYHBIX CTENEHSIX KOHBEPCHH.
Pezonancuele u mossipHble 3GQEeKTsl U MX poib HpU comonuMepuszanunu. Q—€ cxema H
SMIMPHUUYECKUE MOAXOJbl K OLIEHKE AaKTMBHOCTM COMOHOMEpoB. KaTHOHHas, aHWOHHAs U
KOOPJMHAIMOHHAS COTOJMMEPU3alls aJKEHOBBIX U JUEHOBBIX MOHOMEPOB M MX NPUMEHEHHE
Ha IPAaKTUKE. MeToIbl ONIPEENIEHNs] OTHOCUTENBHBIX aKTUBHOCTEN COMOHOMEPOB.

11. TepMOCTOHKOCTb MOJIMMEPOB U BO3JICHCTBUE arpecCUBHBIX Cpell U aTMOC(EpHBIX
BO3JAEHYTBUM.

MeTtonpl omnpeneneHuss TEPMOCTOMKOCTH. [IOHATHE O TEMIOCTOMKOCTH IOJMMEPOB H
METO/bI €€ OleHKH. TeruocToikocTs Mo Maptency (50 kr/cm2), AsTM D648 (18,5 xr/cm2),
Buka (5 kr/cm2), temmeparypa pasmsrueHus (Iedopmanus Oe3 Harpysku), TemIeparypa
Iepexosia B  BS3KOTEKyde€ COCTOSHME WJIM TeMIeparypa IulaBieHus. BosxelicTBue
HEOPraHWYECKUX AarpecCUBHBIX JKUIKOCTEH, TAKMX KaK KHCIOTHl M IIEJIOYM HA IOJUMEPHI
YTJIEBOJOPOIOB (KapOOLEMHbIe MOJUMEPHI). XUMUUECKOE COTIPOTUBIICHNE KapOOLIEITHBIX
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[IOJIMMEPOB C HACBIIICHHOW M HEHACBIIICHHOW YIVIEPOJAHOM LENBI0, POJb OKHUCIMTEIBHBIX
peaknuii ¢ yyacTueM atMoc(eporo KHciIopoAa Ha XUMHUYECKYI0 CTOMKOCTh TaKHX IOJHMMEPOB.
Peaknuu oTmenseHuss MajbIX MOJIEKYJ OT OCHOBHBIX IIOJMMEPHBIX LEHNEH IO0J JECUCTBUEM
arcHTOB KHUCJIOTO M LIEJIOYHOTO Xapakrepa. JernaporajouaupoBaHue MOJMBUHWITAIOTE€HUIOB
(IIBX, monmBUHUIMACHPTOPHUI), TUAPOIINA3 MOJUBHHUIIAIICTATA — METOJbI MOJYYCHHS HOBBIX
MOJMMEPOB C TOBBIIICHHOM XHUMHUYECKOW CTOMKOCThIO (compoTuBiieHueM). Bo3zpaeiicTBue
HEOPraHMYECKUX AarpeCCUBHBIX JKUJIKOCTEH, TaKUX KAaK KUCJIOTBHI M IIEJIOYM Ha IOJIMMEDSI,
COJIep)Kallli€ B OCHOBHBIX LEMAX TIE€TEPOaTOMbI KHUCIOPOJAA, a30Ta U cepbl (FeTepolieNHbIe
MOJIUMEPBI), TakhWe Kak NOIMdI(UPBI, TOJMAMUABI, MOJHUYPETaHbl, MOJUKAPOOHATHI,
NOJIMCYNNb()OHBI, TOMMUMHUABI. XUMHUYECKOE COTPOTUBICHHE TETEPOICTIHBIX IOJIUMEPOB
MIPOTEKAHUIO KOPPO3HOHHBIX IPOLECCOB C YYaCTUEM BO/JIbl, CHUPTOB, aMMHaKa, ra3000pa3HOro
HCl u uHBIX arpeccuUBHBIX Ta3000pa3HbIX M JKUIKUX peareHToB. [lajeHne HPOYHOCTHBIX
XapaKTePUCTUK TaKUX IMOJMMEPOM IIOCIE JUIMTENbHOIO BO3AECUCTBUSI MOJOOHBIX BEILECTB.
3amura MOJIMMEPOB OT JAECTPYKUIMU B YCIOBHUSX OJKCIUIyaTallud OT aTMOC(EpHBIX U HHBIX
BO3/ICHCTBUM.

4. O0beM y4eOHON AUCIUILINHEI

. B 3aueTHBIX B akanem. B actpon.
Buner yue6HOI paboTh
eIMHULIAX yacax Jacax

OO6masi ~ TPYAOEMKOCTh  JUCIUIUIMHBI  TIO 5 180 135
y4eOHOMY IIJIaHy
AyIUTOPHBIC 3aHATHS: 1,33 48 36

Jlexuunu (JIek) 0,89 32 24

[Ipaktuueckue 3ansarus (I113) 0,44 16 12
CamocrostensHas pabora (CP): 3,67 131,8 98,85
KoHTakTHas caMOCTOsITeNIbHAS paboTa 0,2 0,15
CaMocCTOSATEeTFHOE H3yUEHUE PA3/ICIIOB 131,8 08,85
By KOHTPOJISL: 3a4ET C OLICHKOM

AHHOTANUA padoyeil MPOrpaMMbl IUCHHIIIUHbBI
«Jlakokpacounbie nokpsiTus» (b1.B./1B.06.02)

1. Ilenp MUCIUIUIMHBL: CO3JaHHE Y CTYJACHTOB HEOOXOIUMOM TCOPETHUECKON Oa3bl U
MPAKTUYECKUX HABBIKOB JIJISl MCIIOJIb30BaHMS JJAKOKPACOYHBIX MaTEPHAIIOB, CIIOCOO0B HAaHECEHHS
JIKTI, METO10B HCIIBITAHUN JJAKOKPACOYHBIX MaTEPHAJIOB.

B pe3ynbrate u3y4eHus: AUCIHUILTAHBI 00 y4JaroIuiics 1Mo mporpamme OakajiaBprara
JOJIXKCH:

Ob6nanate cienyromumu npodeccuonanbHpiMu (I1K) kommerenusamu:

CMOCOOHOCTBIO TMPOBOJMTH AHAIMU3 CHIPbS, MATCPHUAIOB W TOTOBOM IPOIYKIIHH,
OCYILECTBIISATh OLIEHKY pe3yabraToB ananusa (I1K-10);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHWE CBOMCTB XUMHUECKUX JIEMEHTOB, COEIMHEHUN U
MaTepHaioB Ha MX OCHOBE IS pelieHus 3a1a4 npodeccuonansHoi aesrensaoctr (1TK-18);

-TOTOBHOCTBIO U3y4aTh HAyYHO-TEXHUUYECKYIO MH(POPMAIINIO, OTEUECTBEHHBIN U 3apyOeKHBII
ombIT 1o Tematuke uccienoanus (ITK-20);

3namy:

-aCCOPTHMEHT U CHCTEMBI JIAKOKPACOYHBIX MMOKPHITUH, MPUMEHSIEMBIX JIJIS 3aI[UTHI OT
KOPpPO3UU B XUMHUUYECKUX MTPOU3BOJICTBAX;

-HOPMHUPOBAHHUE PACX0/a JTAKOKPACOYHBIX MaTEPHATIOB;

-THIOBBIE arperaThl KOMIUIEKCHBIX OKPACOYHBIX JIMHUN;

-TpeOOBaHUS TEXHUKHU 0€30MaCcHOCTH, TOXKAPHOI 0€30MaCHOCTH U MPOU3BOJICTBEHHON
CaHUTAPUU JJIs1 OKPACOYHBIX [[EXOB U KPACKOIIPUTOTOBUTEIBHBIX OTICIICHUH;
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Ymemy:

-BBIOpATh MOKPBHITHS B 3aBUCUMOCTH OT YCIOBUHN AKCILTyaTalluu;

-paccuuTath  AKOHOMHYECKYIO  3(p(PEeKTHBHOCTH  NPHUMEHEHHsS  JAKOKPAaCOYHBIX
MaTepUaJIOB;

Braoemy:

-CTaHJAPTU30BAHHBIMU  METOJAaMHU  MCIBITAHUI  JIAKOKPAaCOYHBIX MAaTepuajoB U
ITOKPBITU;

-CPaBHUTEIBHOM OLIEHKOW METOJJOB HAHECEHUS JTAKOKPACOYHBIX ITOKPBITUH.

2. Kpartkoe conepxanue TUCIUILTHHBI

1. Brenenue

OO6vbekT n3ydenus. Lenu v 3a1aun Kypca «JI1aKOKpacOUHbIE TOKPBITHSD)

2. O0mas XapakTepUCTHKA 3AIIUTHBIX MTOJTUMEPHBIX MTOKPBITHH.

O6mas XapaKTEPUCTHKA MOJIMMEPOB, HCIIOJIh3YEMBIX JUTSt MOJTyYeHUS
MIPOTUBOKOPPO3UOHHBIX 3aLIUTHBIX MOKPBITUH. OCOOEHHOCTH (U3MKO-XMMHYECKUX CBOMCTB U
CTPYKTYpBl IPOTUBOKOPPO3UOHHBIX MNOJUMEPOB. OCHOBHBIE METOJABI IOJYYEHHUS HMOKPHITHUH.
Jlakokpacouynsle TOKpbITHs. IlopomkoBble NOKpbITHA. MacTudHble NOKpbITHS. JIMCTOBBIE
MOKPBITUS 1 TYMMUPOBKHU

3. MexaHU3MBbI 3alIUTHOTO JEHCTBUS ¥ LEIA IPUMEHEHUS TTOKPBITHH.

bazoBbie (pu3MKO-XMMHUUECKHE TPOIIECCHI, OINpeaesstonie 3pPeKTUBHOCTh 3aIIUTHOTO
NENCTBHS MOKPBITHI. MacconepeHoc B IMOJIMMEPHBIX Marepuanax. [lopucrocts 1 BO3MOKHOCTB
(dazoBoro mnepenoca. Juddy3uonnsiii nepenoc. CopOumsi arpeCCUBHBIX KOMIIOHEHTOB U
HaOyxaHHe TOKpbITHS. BO3MOXHOCTH pealn3allud CeNeKTUBHOTO mepeHoca. Duzuko-
MEXaHUYeCKass yCTOMYMBOCTh TOKPBHITUH. BHyTpeHHUe HampsyKeHUS B  HOKPBITHSIX.
YCTOMYMBOCTG MpPU BHENIHUX BO3ACUCTBHUSAX. Poiib aAre3MOHHOrO B3aUMOJICHCTBHUS B
MEXaHMYECKOM YCTOMYMBOCTH MOKpHITHH. [Ipomecchl aerpagaliuvi MOKPHITUA W Pa3BUTHS
KOPPO3UOHHBIX MOPAXKEHUIA

4. CtpykTypa, CBOHCTBA M COBpPEMEHHbIE TEHACHIUU MpPHU CO3JAHUH COBPEMEHHBIX
3aIIUTHBIX IOKPBITUH

OcHoBHbIE (YHKITMOHATBHBIE 30HBI MOKPHITUH. MHOTOCIIOWHBIE MOKPBHITHS KaK OCHOBA
co3faHusi BBICOKOA(PPEKTUBHBIX MOKpHITUH. Mcmonbp3oBanue 3Pdexrta MHOTOCIONHOCTH IS
CHWKEHHUS IPOHULAEMOCTH NOKPBITUA. MexaHnyeckas YCTOMYMBOCTb KOMIIO3HIIMOHHBIX
MOKPBITUM.

ObecrieyeHre yCTOMYMBOCTU aIM€3UOHHOTO coelrHeHuss. OCHOBHBIE THUIBI U MPUMEPHI
MPAaKTUYECKOTO0 TMPUMEHEHHUS 3allUTHBIX MOJMMEPHBIX MOKpbITUHA. HoOBBIE HampaBieHHs
COBEPILEHCTBOBAHUS MTOJIMMEPHBIX MOKPBITUH /7151 arPECCUBHBIX CPEI.

5. O0bem y4eOHOHN AMCHMILITUHBI

. B 3aueTHBIX B akanewm.
Buel yae6HOM paboThI
e IMHUIAX yacax

OO11ast TPyA0€MKOCTh AUCHUIUIMHBI 10 y4eOHOMY IIJIaHy 5 180
AyIUTOpPHBIE 3aHSATHS: 1,33 48
Jlexuunu (Jlek) 0,89 32
[TpakTuueckue 3anstus (I13) 0,44 16
CamocrosrensHas padora (CP): 3,67 131,8
KoHTakTHasi caMocTosTeNIbHas paboTa - 0,2
CaMOCTOATENBHOE N3YUEHUE PA3/IEI0B IUCHUIIINHEI 131,8

Bux KOHTpOJIS: 3a4€T C OLEHKON

. B 3aueTHbIX B actpon.
Busl yaeOHOM paboTh
eAMHUIIAX qacax

OO11ast TpyA0€MKOCTh AUCIUIUINHBI IO Y4eOHOMY IIJIaHy 5
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AYyIUTOPHBIC 3aHATHUS: 1,33 36
Jlexuu (JIek) 0,89 24
[Ipaktuueckue 3ausarus (113) 0,44 12

CamocrositenbHas padora (CP): 3,67 98,85

KoHTakTHas camocTosiTesbHas padoTa - 0,15

CamocTosTeTbHOE H3YUeHHE Pa3AeIoB TUCIUILUTUHBI 98,85

By KOHTpOIIA: 3a4€eT C OLEHKOU

AHHOTALHA padoueii NMPOrpamMMblI AUCHUTLTAHBI
“MaTepuaJioBeJleHi€e B TEXHOJIOTMHU 3amuThl 0T koppo3uun” (b1.B./[B.07.01)

1 Ilenmu AWCHMIUIMHBL TPUOOPETCHHE CTYIACHTAMH 3HAHHWN, HEOOXOJUMBIX IS
CaMOCTOSITEJILHOTO PEIICHHs BOIIPOCOB, CBA3aHHBIX C BEHIOOPOM MaTepHasoB ik 000pyI0BaHUS
U KOHCTPYKIIUH XHMHKO-TEXHOJIOTMYECKHX TIPOIECCOB C YUETOM YCIOBHM O3KCIUTyaTaIluH, a
TaK)Ke YKOHOMUYECKUX U IKOJIOTHYECKUX (DAKTOPOB.

2 B pesynbrare M3ydeHHs TUCIUIUIMHBI OOYYArOIIMICS MO TporpamMme OakajaBpHuara
JIOJKEH:

O6manate cnexyromumu npodeccuonansubivu (I1K) kommereHmsIMu:

-CIIOCOOHOCTBIO TIPUHUMATh KOHKPETHBIC TEXHWYECKHWE pEIICHUs TpH pa3paboTke
TEXHOJIOTHYECKMX IPOIIECCOB; BHIOMpATh TEXHUYECKHE CPEJCTBA M TEXHOJIOTHH C YYEeTOM
IKOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

- TOTOBHOCTBIO MPOBOJANTH CTAaHAAPTHHIE U CePTU(HUKAIIMOHHBIC UCTIBITAHUS MAaTEPHAIIOB,
U3JCTUi ¥ TexHoJornueckux mpoieccos (ITK-17);

- TOTOBHOCTBIO HCITOJI30BaTh 3HAHWE CBOMCTB XMMHUYECKUX AJIEMEHTOB, COCTMHCHUHN U
MaTepHAJIOB Ha MX OCHOBE JUTS PEIIeHHUs 3a1a4 npodeccronanbHoi aesrenpaocta (ITK-18).

3nameo:

—  KJaccHu(UKAIMIO, CTPYKTYpPY, COCTaB U CBOMCTBAa MAaTepHUaJIOB,  HCIOJIb3yEeMBIX, B
YaCTHOCTH, B TEXHOJIOTHSX 3aIIUTHI OT KOPPO3HH;

—  MapKUpOBKY MAaTe€pUajoB IO POCCHUUCKUM H MEKIYHAPOJHBIM CTaHIapTaM,
HCIIOJIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTHSX 3aIUTHI OT KOPPO3UH;

—  TPUHIMIBI 1 METOBI 3alTUTHI OT KOPPO3HH;

—  OCHOBHBIC KOHCTPYKIIMOHHBIC U (YHKIMOHAJIbHBIE MaTepualibl, MPUMEHSACMbBIC B
XUMHUYECKON TEXHOJOTUH U XMMHUYECKOM aIlapaToOCTPOCHHUHU.

Ymemy:

—  aHAIM3UPOBaTh (PUBUKO-XMMHUYECKHE W MEXaHWYECKHE CBOMCTBA MaTepUajoB, HUX
KOPPO3UOHHYIO CTOMKOCTh U TEXHOJIOTHYHOCTD;

—  palMOHANbHO MOA0OpaTh KOHCTPYKIIMOHHBIN MaTepHall Uil XUMHKO-TEXHOJIOTHYECKOTO
mpouecca (peakropa, amnmapara, MAaIlIMHBI) C Y4Y€TOM METOJOB 3alUThl OT BO3MO>KHOTO
BO3JICHCTBUS TEXHOJIOTUYECKOM Cpe/ibl HA KOHKPETHbIE KOHCTPYKIIMOHHBIE MaTepPHAIIbI;

Braoemno:

—  TpOCTEHIIMMHU OTIEPAIIUSIMU OIPEACICHHS CBOWCTB MAaTEPHUAJIOB, UCIIONB3YEMbIX, B
YaCTHOCTH, B TEXHOJIOTHSX 3aIIUTHI OT KOPPO3HUH.

3. Kpatkoe conepsxkanue JUCIUITITUHBI

Beenenne

MartepuanoBeneHue Kak HayKka: Iend, 3aJa4yd W 3HauYeHue IUCHUIUIMHBL OOriue
TpeOOBaHUs, MPEAbSIBIsEMbIE K MaTepuaiaM B 3aBUCUMOCTH OT YCJIOBHUH HCIOJIb30BaHUS WU
JKCIUTyaTaluu. Pa3BuTue Hayku o Marepuanax. Pojb pycCKMX YYEHBIX B Pa3BUTHH HAYKH.
Joctmxkenuss B 0o0macTd  CO3JaHMSI  HOBBIX ~ MaTepUanoB, TEXHUKO-DKOHOMHYECKas
3¢ (HEKTUBHOCTh UX MPUMEHEHHSI. 3HaYCHHE MAaTePUAIOB B PA3BUTUU XUMUKO -TEXHOJIOTHUECKUX
MIPOLIECCOB M 00ECTIeYeHNH X 0€30MaCHOCTH.

Monaynb 1. ®U3HKO-XUMHYECKHE OCHOBBI MaTEPUAIOBEICHHS

OCHOBHBIE TIOHATHS O CTPOCHUH, CTPYKTYPE U CBOMCTBaX MaTepuaioB. MeTo bl
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U3Y4EHHUS CTPYKTYpPbI U CBOMCTB MaTE€pPHUAJIOB.

Crpoenne marepuanoB. OCHOBHBIE THUIBI KPUCTAJUIMYECKUX pemeTok. Kimaccudpukanms
KPUCTAJIIJIOB IO THUIIAM CBSI3U. AHM30TpONMsI CBOWCTB KpucrawioB. CTpoeHue peaabHbIX
KpucTamioB. JledekTsl peanbHBIX KPUCTAIIOB U MX BIMSHHUE HAa CBOMCTBAa METAJJIOB M CIUIABOB.
CpoiictBa nucnokauuid. Kpucrammmzaums wmetamuioB u cruiaBoB.  CamoIpou3BOJIbHAS
Kpuctaimu3anus.  HecamompowsBoiibHass — KpHCTaUIM3alus.  AMOpPQHBIE  MaTepHAIIbI.
AnnoTponuyeckue npeBpaleHuss METaIOB.

CsoiictBa marepuanoB. [lokazarenu cBoiicTB. Kiaccuduxkanus cBoiictB. MexaHnueckue,
¢du3nveckne, XUMHYECKUE, OSKCIUTyaTallHOHHbIE W TEXHOJOTHYECKHE CBOWCTBA MAaTEPHUAJIOB.
[lokazarenm MeXaHMYECKHX CBOICTB, ONIpENENIIeMble IPU CTATUUECKUX HCIBITAaHUSIX Ha
pacTsbkeHne M w3ru0. Meroasl  ompeneseHuss  TBepAocTH  MarepuanoB. Ilokxazarenu
MEXaHUYECKUX CBOWCTB, ONpeAesieMble IPU JUHAMHYECKUX U IUKINYECKUX UCIIBITAHUSAX.

OcHOBBI TeopuHu CIIaBOB. J[MarpaMMbl COCTOSIHUS CILIaBOB. TepMUHBI M ONpEAETICHHUS.
Jlnarpammsbl — «COCTaB-CBOMCTBO». Da30BbIN COCTAB CILIABOB. 3aBUCUMOCTb MEXK/y CBONCTBAMU
CIUTAaBOB W TUTNIOM jJuarpammsel cocrosinus. [Ipasuno H.C. Kypnakosa.

Monynb 2. Metannuueckue MaTeprabl

Xene3o u cnnaBel Ha ero ocHoBe. Cranu M yyryHbl. JKene3oyriaepoaucTbie CIIIaBbl.
CTpykTypbl  CIUIaBOB  >Kene3o-yriepoA. JluarpamMmbl — COCTOSHUSL — )KeNe30-IIEeMEHTHUT.
KoMmmnoneHTsl, Ga3bl U CTPYKTYpHBIE COCTABIISIIOIINE CTaJIel U OeJbIX YyT'YHOB.

KoHcTpykiimoHHble MeTauInyeckiue MaTepuaibl. YTIEPOIUCTbIE U JIETUPOBAHHBIE CTANIH.
Knaccudukanus craneii, ompeleneHue MOHATUS KadecTBa cTanu (TpeOOBaHHS K KauecTBY).
Bnusinue yrieposa U MOCTOSIHHBIX (T€XHOJIOTMUECKHMX) IMPUMECel Ha KauecTBO CTalld, METOIbI
yIydlIEeHUs] KauecTBa CTalu (MOBBIIIEHHWE €€ KOHCTPYKIIMOHHON Npo4yHOCTH). Binsnue
JIETUPYIOIUX 3JIEMEHTOB Ha cBoMcTBa crtain. KoHCTpykimoHHble ctanu. VHCTpyMeHTaIbHbBIE
cramu. Kiaccudukanust yriepoaucThiX B JETHPOBAHHBIX cTajeil. MapkupoBka ctanei UyryHs
1 TBepjbie crutaBbl. CBOMCTBA M Ha3HavyeHHe 4yryHa. [Ipomecc rpaduruzanuu. YyryHsl cepeie,
Oenble, KOBKHE, BEICOKOIIPOYHbIE, X CBOMCTBA, 007aCTh MPUMEHEHHSI, MAPKUPOBKA.

Tepmudeckass obpabotka. Teopuss U MpakTHKa TEPMHUYECKON M XUMHUKO-TEPMHUUYECKON
00paboTKk MeTalyioB M cruiaBoB. [lpupona, MexaHu3M M YCIIOBUS NMPOTEKAHHSI CTPYKTYPHBIX
npeBpanieHuil B cranu. Buasl Tepmudeckoit o6padotku cranu: okur [ u Il pona, monHelil u
HETMOJHBIM OTXKHUI, HOpMaju3allMs, 3aKallka, OTIYCK. 3aKaJIMBA€MOCTb U NPOKAIMBAEMOCTH
ctanedi. BiusHue TepMuueckoil oOpabOTKHM Ha MexaHWYeckue cBocTBa craimu. duznueckue
OCHOBBI XMMHUKO-TepMUYecKoil 00paboTku. Auddy3noHHOE HACHIIIEHHE MOBEPXHOCTU CTalld
HeMeTallaMd. Buasl u  crmocoObl neMeHTanuu. AsoTtupoBanue crtand. Juddysnonnas
MeTtauzanud. MoHHas XuMHuKo-TepMudeckas 00padboTka.

[[BeTHBIE MeTaIBI U CIUIaBBI Ha WX OCHOBE. OOIas XapaKTepUCTHKA U KiIacCU(pUKaLUs
MEIHBIX CIIaBoB. JlaTyHu, OpOH3bI, MeTHO-HUKEJEeBbIe cIiaBbl. OOIIas XapaKTepHCTHUKA
QIIOMHHHUEBBIX CIUIaBOB. JlehopMupyembie altOMUHHEBBIC CILIABBI, JIMTCHHBIC aTIOMUHUEBBIC
crutaBbl. OOIIasi XapakTepUCTUKa MarHUEBBIX CIUIaBOB. JlepopmupyeMble MarHueBbI€ CILIABBI.
JluTeliHple MarHveBble CIUIaBbl. TWTaH M CIUIaBbl HA OCHOBE THUTaHA. BiusHuE Jerupyrommx
3JIEMEHTOB Ha CTPYKTYPY M CBOMCTBA TUTAHOBBIX CIUIABOB. bepwuinii U cruiaBbl HA €r0 OCHOBE.
TyromnnaBkue METAJJIbI U CIIJIaBBl HA KX OCHOBE.

[TopormkoBble MeTalTMYEeCKUe MaTepHaibl. Marepuanabl ¢ OCOOBIMU AIEKTPUUYECKUMU
CBOMCTBaMH.

Mopyns 3. IIpyuHIMNBI 1 METO/IBI 3aLIUTHI OT KOPPO3UH.

[IpyHIMIBI ¥ METOABI 3aIUUTHI OT KOppo3uH. KOppO3MOHHOCTOMKHE METAIIIMYECKUE U
HEMETAJUIMYECKUE MaTepuayibl. MeToapl 3allliThl MallMH W annapaTtoB  XUMHUYECKUX
IIPOU3BOJICTB OT KOPPO3UH.

Monyns 4. Hemetannuueckue MaTepuaibl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX coennHeHud. CTpoeHue M CBOMHCTBa
oJIMMepoB. TepMopeakTHBHbIE M TEpMOIUIACTUYHbIE mNoauMepel. CTpoeHMe u CBOICTBa
miactMacc.  OCHOBHBIE  PAa3HOBUJIHOCTH  NPOMBINUIEHHBIX IOJIMMEPOB U IJIACTMACC.
["a3oHanonHEHHbIE IJIACTMACCHI.

Oco0GeHHOCTH CTPOEHUS, CBOMICTBA PE3MHOBBIX MaTepHalioB. Pe3nnsl o01ero
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Ha3HA4YCHUA, CIICHUAJIBHBIC PC3UHBI U o0macTy ux IMPUMCHCHUS.

Jlakokpacounsie Marepuaibl (JIKM). OcHoBuble Bunbl JIKM. Kpacku, aku, TpyHTOBKA,

ImaTJICBKa.

Kepamuueckue wmarepuanbl. KOHCTpYKIMOHHAs, MHCTPYMEHTaJbHash W TEXHUYECKas
kepamuka. Heopranudeckoe crexio. Knaccudukanus cTekona MO Ha3HAYEHHIO M 001acTu
npumeHenust. Curasuiel. ['padur. AcGect. CBoiicTBa 1 00J1aCTH IPUMEHEHUS.

CMmazouHble Macia, INIACTUYECKUE CMa3KH, TBEPAbIE CMa304yHble MaTepuabl. CMa304HO-

OXJIAXKJArOIUEC XUJKOCTH.
I[pCBeCHI)Ie KOHCTPYKIIMOHHBIC MaTCpHaJIbl.

AHTUGPUKITMOHHBIE METAJUTHYECKHE U HEMETAJUTMICCKUE MAaTCPUAITHI.
Komnosumnmonnsie wmatepuansl (KM). OOmias xapakTepUCTHKa KOMIO3UIIMOHHBIX

MarepuanoB.  [lucnepcHo-ynpoueHHble KM,

cmoucteie KM,

BOJOKHHCThIE  KM.

KoMmno3uimonnele Martepuanbl Ha METAIMYECKOM U HemeTaimueckod ocHoBe. CAII

(cieyeHHBIE ~ ANTIOMUHHUEBBIE  MOPOILIKH).

ApmMupOoBaHHbBIE

MOJIMMEPHBIC

MaTepHabl.

Kepamnueckne KOMIIO3UIIMOHHBIE MATEPUAIIBL. Y TIIEPOIHBIE KOMIIO3ULIIMOHHBIE MATEPHAIBL.
[ToHATHS 0 HAHOTEXHOJIOIUAX, HAHOMaTepuanax. [[pumeHeHre B IPOMBIIIIEHHOCTH.
BnusiHue o00nyueHHsT Ha CTPYKTYpY, MEXaHUYECKHME CBOWCTBA U KOPPO3HOHHYIO

CTOMKOCTh MaTepruasioB. PagnallnOHHOCTOMKUE CTau U CILIABBI.

[ToHATHS 0 HAHOTEXHOJIOTUAX, HAHOMaTepuanax. [[pumeHeHre B MPOMBIIIIIEHHOCTH.
BnusHue o0myyeHHsT Ha CTPYKTYpY, MEXaHMUYECKHE CBOWCTBA M KOPPO3HOHHYIO

CTOMKOCTh MaTepuasioB. PagnallnOHHOCTOMKUE CTau U CILIABBI.

Monaynb 5. DKoOHOMHUYECKH 000CHOBAaHHBIN BEIOOP MaTepUasoB.
Bb160p KOHCTPYKIIMOHHBIX MaTepUalIoB Ui KOHKPETHOTO TEXHOJIOTUYECKOTO Ipoliecca.
Kpurepuu n anroputm BeI0Opa KOHCTPYKLIMOHHBIX MaTepHuaioB. [IpuHuuna BeiOOpa MaTepuaion
IUIsL TIPOLIECCOB, MPOTEKAIOUINX B YCIOBHIX KOPPO3HMOHHOTO BO3AEHCTBHSA. DKOJOTHYECKUE U

OKOHOMHYCCKUEC aCIICKThl MaTCPUATIOBEACHUA U 3allIUThl MAaTCPHAJTIOB OT KOPPO3UH.

4. O6beM y4eOHOW TUCIMIUIMHBI

B 3auetHpix | B akanmem.
Bunbr yue6HOM paboTh eIMHULIAX gacax
OO61ast TpPyA0EMKOCTh AUCHUIUINHBI TI0 Y4eOHOMY IIaHy 8 288
AyIUTOpHBIC 3aHATHSA: 2,7 96
Jlexkun 0,9 32
[IpakTrueckue 3aHATHS 0,9 32
JlaGopaTopHbie pabOTHI 0,9 32
CamocrosTensHas pabora: 4.3 156
Bux koHTpONS: 3K3aMeH 1 36
KonTaktHas paboTa — mpoMeKyTOYHAs aTTECTAIIH 0,4
[ToaroTroBka k 3K3aMeHy 35,6
Bux uroroBoro KoHTpOJIS: DK3aMeH OK3aMeH

B 3aueTtHbix | B acTpoH.
Buner yae6HOI paboTh SAUHUIIAX yacax
OO11ast TpyA0€MKOCTb AUCHUIUIMHBI 0 Y4eOHOMY IJIaHy 8 216
AyIUTOpHBIE 3aHATUA: 2,7 72
Jlexmn 0,9 24
[IpakTuueckue 3aHATUS 0,9 24
JlaGopaTopHble pabOThI 0,9 24
CamocrostenbHas pabora: 4,3 117
Bua konTpons: 1 27
KonTakTHas paboTa — MpOMEXYTOUYHAsl aTTeCTalHs 0,3
IloaroroBka K 3K3aMeHy 26,7
Bun uToroBoro KOHTpOJISL: DK3aMeH DK3aMeH
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AHHOTanus padoyel NPOrpaMMbl M CHHUILIMHBI
«CtpykTypa Metas10B H ciiiasos» (B1.B./1B.07.02)

1. Lenp aucuuIuIMHb - GOPMUPOBAHUE Y CTYCHTOB HEOOXOAUMOM TEOPETUYECKON Oa3bl
[0 MpHUHIUIaM 00pa3oBaHus (a3 B MeTaIaX M CIUIaBaX M O COBPEMEHHBIX METOAAX OMHMCAHUS
UX YCTOMYMBOCTH, a TaKXe CIO0cO0ax OIpeNeNeHNs] KPUCTAIUIMYECKUX CTPYKTYP YHMCTBIX
METaJJIOB, TBEP/IbIX PACTBOPOB U IPOMEKYTOUHBIX COETUHEHUI.

2.B pesynpraTe M3ydeHHs AMCHUIUIMHBI OOYdYaIOUIMIiCA 1O TMporpamme OakajgaBpuaTa
JIOJIKEH:

O6nanate caenyromumu npodeccuonansubiMu (I1K) komnereHuusIMu:

-CIIOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHUYECKHE peIICHUs TMpH pa3paboTKe
TEXHOJIOTUYECKHX IIPOLIECCOB, BBIOMpATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMM C Y4YETOM
9KOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

-TOTOBHOCTBIO MPOBOJUThH CTAaHAAPTHBIE U CEPTU(PUKAIIMOHHBIE UCTIBITAHUS MaTEPHUAJIOB,
u3JIeMi ¥ TexHosornueckux mnpoueccos (I1K-17);

-TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHE CBOMCTB XMMHUYECKUX AJIEMEHTOB, COECIMHEHUUN U
MaTepHaJIOB Ha MX OCHOBE JJIsl pelieHus 3a1a4 npodeccuonanpHoi nesrenbHoctr (ITK-18);

3HaTh:

— TUIIbI KPUCTAITMYECKUX PELIETOK, NHIAEKCh Muiepa, MeTaibl, OTHOCSIIHNECS K
Pa3HbIM KPUCTAUNIMYECKUM CTPYKTYypam;

— BIIMSIHUE CTPOCHUSI U CTPYKTYPhI KPUCTAIIOB U 1€()EKTOB UX CTPOCHHUS HA CBOWCTBA
METaJIJIOB U CILJIaBOB;

— BIIMSIHUE TIpUMeEceH, B YaCTHOCTHU BOJIOPOJA Ha CBOMCTBA METAJUIOB U CIJIABOB;

— MOpP(OJIOrHIO MOBEPXHOCTH, (OPMBI POCTA U TUIIBI IOBEPXHOCTH.

YMmers:

— omnpeaensTh Ae(eKThl CTPYKTYphl METAIJIOB U CIUIABOB;

— YMETb ONPENEIATh TUII CTPYKTYPHI CIUIABOB, CTPOUTH JUarpaMMbl COCTOSHUS.

Bnaners:

— METOJAMH BBIPALIUBAHUS MOHOKPHCTAIUIOB;

— DJIEKTPOXUMHYECKUMH, ONTUYECKMMH, MEXAaHUYECKUMHU U DJICKTPOHHBIMH METOJaMU
HCCIIEI0OBAHUS MPOLIECCOB KPUCTAIIM3ALUH, CTPYKTYPBl U CBOMCTB METAJUIOB U CILIABOB.

3. Kpartkoe coaepxaHue TUCIUIIIUHbI

1. Beeneuue

OOBeKT U3y4yeHus: CTPYKTypa U CBOMCTBA METAJUIMYECKUX MATEPUaAIOB, B OCOOCHHOCTH
IIPUMEHSAEMBIX B JIEKTPOXUMHUYECKUX 00JIaCTAX U B 00JIACTH 3aLIUTHI OT KOPPO3HH.

2. CTpyKTypa METaJIJIOB U CILJIaBOB: OOLIME BOIPOCHI.

WneanbHble U aedekTHble CTPYKTYphbl. THIBI KPUCTAJUIMYECKUX PEIIETOK, HHEKCHI
Muiepa, MeTaJlibl, OTHOCSIIUECS K Pa3HbIM KPUCTAJUIMYECKUM CTpyKTypaM. Tumsl nedexTos.
3epHa U MEX3EpeHHble TpaHMLBl. AMOpPQHbIE U HAHOKPUCTAUIMYECKHE MeETaJUIMYECKHe
MaTepuaiibl. OCOOEHHOCTH CTPYKTYPBl U CBOMCTB MasbIX YaCTHII.

3. CTpyKTypa METaJIJIOB U CILIABOB: CHEIMaIbHbIE BOIPOCHI.

CrnnaBel: TepMOJMHAMHUKA JABYXKOMIIOHEHTHBIX CHCTEM, AMArPAMMBbI COCTOSIHMS. THIBI
CTPYKTYpHI criaBoB. [Iporieccsl Bo3Bpara u pekpuctamiuzanui. Metamiorpadus. Mopgosorus
MOBEPXHOCTH, (POPMBI pOCTa U TUIBI MOBEPXHOCTH. CTyNEHH pocTa, Teppachl, U3IOMBI.

4. 3aposkJeHHEe U POCT KPUCTAILIOB.

HauanbHble craguu 3aposxaeHus (Hykieanus). TepMoauHaMUKa U KHHETHKA HyKJICalHH.
Poct kpucramios. MaccoBas kpuctaiusanuys. [10c10iHbIN, CI0UCTO-CIIUPaAIbHBIA U
«HOPMAJIBHBII» pocT rpaHeld. MeToasl BbIpalllUBaHUs MOHOKpHCTaLoB. [IpenmmymiecTBeHHast
OpHUEHTaIMs (TEKCTYpa).

5. ®U3NKO-MEXaHMYECKHE CBOWCTBA METAJJIOB U CIUIABOB, UX CBA3b CO CTPYKTYPOH.

Bnusinue rpanuil 3epeH U Ipyrux JeeKToB Ha CBOMCTBA METAJUIOB M CILIABOB.
MexaHnyeckue, 3JIEKTPUYECKUE M MarHUTHBIE CBOMCTBA. MeTonAbl MCCIEN0BaHUSA CBOWCTB.
Bnusinue npuMeceli, B 4aCTHOCTH, BOJIOPO/a HA CBOMCTBA METAJJIOB U CILIABOB.
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6. MeTop!l uccne0BaHus MPOLIECCOB KPUCTAIUIN3AIMH, CTPYKTYPbI M CBOWCTB METaJJIOB
U CILJIaBOB.

DNEKTPOXUMHUYECKHE, ONITUYECKHE, MEXaHUYECKUE U 3JIEKTPOHHbIE MeTO1bl. HekoTopblie
METOJIbl MCCIIEIOBAaHHS MOBEPXHOCTH U TOBEPXHOCTHBIX CIIOEB METAIJIOB. DJIEKTpOHOTrpadus,
CIEKTpaJIbHBIE METOMAbI, 30HAOBBIE MeToabl. OCOOEHHOCTHM HcClIeqoBaHUN B o0JacTu
raJbBaHONOKPBITUNA U KOPPO3UOHHBIX CBOMCTB METAJIJIOB U CIUIABOB.

4. O6beM yueOHOU TUCIUILTUHEI

Bitb! yueGHoi paGoTs! B 3aueTHBIX B akanem. B actpon.

eIMHUIaX qacax qacax

?q(ieugzg uy r”fJ}_i[);/I)-:I[}(I)CMKOCTI) JUCUUIUIMHBL  TIO 8 288 216
AyIUTOpPHBIE 3aHATHSL: 2,67 96 72
Jlexmuu (JIek) 0,89 32 24
[IpaxTueckue 3anstus (113) 0,89 32 24
JlabopaTtopubie paboTs (JIP) 0,89 32 24
CamocrostensHas pabora (CP): 4,33 156 117
By KOHTpOJIS: SK3aMeH 1 36 27
KoHTakTHast paboTa — MPOMEXyTOUHAS 0,4 0,3
[TonroToBKa K SK3aMeHy 35,6 26,7

AHHOTANUA padoyeil MPOrpaMMbl IUCHUIIMHBI
«MeToabl HCCJIETOBAHUSI MATEPHAJIOB H MPOIECCOB XMMHYECKOH TEXHOJIOT I
(b1.B.1B.08.01)

1. Lenp IUCHMIUIMHBI TpPUOOpPETEHHE CTYIECHTAMH 3HAHWW TEOPETHYCCKHX OCHOB
COBPEMEHHBIX METOJ0B (U3UKO-XUMHUYECKOTO aHAIW3a W HCCIEJAOBAHHUS MAaTEpUaNoB U
MPOIECCOB XUMHUECKOW TEXHOJIOT HH.

2. B pesynbraTe M3ydeHUs MUCIMILIMHBI OOYYalONIUiics Mo mporpamme OakaiaBpHara
JOJDKEH:

O6manate ciaenyromumu npodeccuonanbubiMu (I1K) koMmereHIusIME:

-CIIOCOOHOCTBIO TPOBOJWTH aHAJIW3 CHIPbs, MAaTEPUAIIOB W TOTOBOH MPOIYKIIUH,
OCYIIECTBIATH OLCHKY pe3ynbraToB aHanu3a (ITK-10);

-TOTOBHOCTBIO TIPOBOJNTH CTAHJIAPTHBIC U CEPTUPHUKAIIMOHHBIC UCIIBITAHUS MATEPUAIIOB,
U3JEIUi ¥ TexHoJoruueckux mpoieccos (ITK-17);

3nameo:

— KJIACCHUYECKHUE MPUEMbI Pa0OThI HA UCCIIC0BATEILCKUX IPUOOpaXx;

— OCHOBBI TIPOBEIICHHS CIIO)KHBIX MHOTOYPOBHEBBIX HAYYHBIX OKCIHEPUMEHTOB C
MCIIOJIb30BAHUEM HOBEHIIIEro 000pyI0BaHus;

— METO/bI MIOMCKA, aHAJIM3a U CHHTe3a MHGOPMAIIH 110 MaTepraiaM U IpoIeccam;

Ymemy:

— BBIOMpATh ONTUMANBHBI METOJ HCCIEAOBaHUS MaTepuaioB U MPOILIECCOB IS
KOHKPETHBIX 33/1a4;

— BBIMIOJIHATh (PU3UKO-XMMHUYECKHUE UCCIICIOBaHMs, HaIMpaBlIEHHbIE Ha pPa3paboOTKy
HOBBIX U MOBBIIIEHNE KaYeCTBa YK€ CYIIECTBYIOIUX MaTePHAIIOB;

— OCYIIECTBIIATH KOHTPOJb COCTaBa, CTPYKTYphl W CBOWCTB MaTepUalOB C
HCIOJIb30BAHUEM COBPEMEHHBIX AHAUTUYECKHX CPEACTB M KOMITBIOTEPHOTO MPOrPaMMHOTO
obecrneueHus;

— CaMOCTOATENbHO TMOJy4aTh M HMHTEPIPETUPOBATH AHAIUTHYECKHE JaHHBIE C
MCIOJIb30BAHUEM COBPEMEHHOTO MPOTPAMMHO-METOIMYECKOTO 00eCTIeUeHMS;

Braoemy:
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— OCHOBHBIMH COBPEMEHHBIMH  (PU3HKO-XMMHUYECKUMH METOJaMU  HCCIIEIOBAHUS
MaTepHUaJIOB U MPOLIECCOB;

— CXeMaMH YCTPOMCTB ¥ TNPUHOMUIAMH pPAOOTHl COBPEMEHHBIX MPHOOPOB TIO
HCCIIEIOBAaHUIO MaTEPUAJIOB U IIPOLIECCOB.

3. Kpartkoe conep:xanue TUCIUILITUHbI

1. MeTo1 KOMOMHAIIMOHHOTO PacCesHUsI Ha MUKPOCIIEKTPOMETPE.

MetonoM KoneOaTeNbHOW CHEKTPOCKONUH — CIIEKTPOCKOMIHS KOMOWHAIIMOHHOTO
paccessuust (KP) mimm Raman-cnexrpockonus (RS). O3nakomiieHHE CTYyJEHTOB C SIBJICHHEM
KOMOMHAIIMOHHOTO pacCceWBaHMWs cBeTa MW comnocraBieHue ero c¢ HWK-cmekrpockommeii.
O3HakoMIIEHHE CTYJIEHTOB C YCTPOCTBOM M pabotoii Raman-crexkrpomerpa Senterra, ¢hpupMsbI
Bruker, moka3 Ha KOHKPETHBIX HpPHUMEPaxX CXOJICTB M BO3MOXKHBIX OTJIHYUA B CHEKTpax,
3aperuCTPUPOBAHHBIX MPU PA3IUYHBIX A U C MOJSPU3ATOPOM, U C TaOIHULIAMU, HEOOXOIUMBIMU
JUIS. UHTEPIIpETaIH CIIEKTPOB.

2. DIEKTPOXUMHUECKUE U (DOTOCTIEKTPOMETPUIECKHE METOIbI UCCIIETOBAHHUS.

MeTtoipl M3y4eHHsI pacTBOPOB (C MOMOIIBIO SIIEPHOIO MarHUTHOToO pe3oHaHca (SAMP),
HEHUTPOHHOTO pacCesTHUS, PACCEesIHUSI PEHTIeHOBCKUX Jyded moj manbimMu yriaamu (PMY),
nuHamuueckoro cseropaccesnus ([ACP), muddepenumanbHoll ckaHMpYOLIEH KaJIOpPUMETPUU
(ACK) u ap.) mmupoko npUMEHSIOTCS Kiaccudeckue (CneKTpo(oToMeTpusl, KOHIYKTOMETPUS U
MTOTEHITUOMETPHS ).

3. HccnemoBanme  peoJIOTHYECKMX  CBOWCTB  HEHBIOTOHOBCKHX — JKHUAKOCTEH U
BBICOKOKOHIIEHTPUPOBAHHBIX JUCTIEPCHBIX CUCTEM C MIOMOIIBIO POTAIIMOHHOTO BUCKO3UMETPA.

[lonmyueHue peosOTUYECKUX KpPUBBIX TedeHUs U I(P(GEeKTUBHONW BI3KOCTH  JUIf
HEHBIOTOHOBCKHUX KUAKOCTEH. O3HAKOMIIEHBI C COBPEMEHHBIM IPELHU3HOHHBIM POTALMOHHBIM
peometpoM HAAKE RSI1, xoTopblii mo3BOdsSI€T MPOBOAUTH Pa3HOCTOPOHHEE HCCIEIOBAHHUE
TUKCOTPOITHBIX CBOWCTB CTPYKTYpUpoBaHHBIX mucrepcHbix cucteM (CJC) (umkmnueckoe
pa3pylIeHHE-BOCCTAHOBIEHUE, BOCCTAHOBJIEHHWE TNOJ  JeiWcTBUEM  ci1aboi  OCIMUISLUY,
CTYMEHYaToe M IUIAaBHOE HarpyXeHHe-pa3Tpy’KeHHe ¢ aBTOMAaTH4YecKol 00paboTKoON
THCTEPE3UCHBIX KPUBBIX), CO3/IaHHE MPOrpaMMbl AJISl CI0KHOTO MCCIIEIOBAHUS PEOJOTHMYECKUX
CBOMCTB B TpeOyeMBbIX HHTEpBAJIaX PEOJIOTUUECKHUX [TAPAMETPOB.

4. KpaeBoii yroi cMa4rBaHU.

HccenenoBanue u3MeHEHUs yrila CMayMBaHUS Ha Pa3JIUYHbBIX ITIOBEPXHOCTAX C TEYCHUEM
BpeMeHHU. JIeTEeKTMpOBAaHME COCTOSHUSA IIOBEPXHOCTH, a TaKkKe aHalu3 IPOLECCOB,
IIPOUCXOJAIIMX B IIPUIOBEPXHOCTHOM CJIO€ BEUIECTBA TOJILMHOM MOPsSAKAa HECKOJBKHX
HAaHOMETPOB IIPH KOHTaKTe C J>XUAKMUMH cpefaMu. l3mepeHne IOBEpXHOCTHOM DSHEPIHH,
ONpECIICHUE IIEPOXOBATOCTH IIOBEPXHOCTH, YCTAHOBJICHHE TOYHOIO BPEMEHHM Hadala MU
CKOPOCTH MPOLIECCOB KOPPO3UU METAIIIIOB, B TOM YMCIIE IPY IPUMEHEHUH 3alIUTHBIX IOKPBITUH,
UMEIOIUX HAaHOPa3MEPHYIO TOJIIUHY, OLICHKY CTENEHU 3arps3HEHHOCTH IOBEPXHOCTEN
(1aHHBIM METOJIOM MOXKHO BBISBISATH 3arpsA3HEHUs, HEJECTEKTUPYEMble BHU3YallbHO, a HMHOI/A
Jla’ke C IOMOINBI0O MHUKPOCKOIMH), HCCIIe0BaHHE OOpa3oBaHUS CMAYMBAIOIIMX IUIEHOK Ha
MIOBEPXHOCTAX MAaTEpUAIOB B YCIOBMSIX IOBBIIIEHHOM BIaKHOCTH (IIPOLIECC MOXKET HMETh
peliaroiiee 3HaYeHHE Uil MaTepUalIoB, NPUMEHSEMBIX B 3JIEKTPOTEXHUKE M 3JIEKTPOHHUKE),
OTIPEIEIIEHUE JI0JIM KaKJI0TO U3 KOMIIOHEHTOB B IOBEPXHOCTHOM CJIOE.

5. PeHTreHOCTpYKTYpHBIN aHAIN3 MaTepHalloB

ManoyrinoBoe paccesHue M TOpPOIIKOBas AU(MPAKLUs B HCCIEJOBAHUM MaTEpUAJIOB.
OmnpeneneHne CTPYKTYpbl UM OTIEJIBHBIX CTPYKTYPHBIX MapaMeTPOB PAacCEUBAIOLIETO0 00BEKTa
10 3aBUCUMOCTH MHTEHCUBHOCTH PACCESHHOTO MOHOXPOMAaTHYECKOTO M3IY4EHHUs, IPOIIEIIIETO
yepe3 o0pasell, OT yriia paccestHusl.

4. O0beM yueOHOM JUCHUIINHEI

B 3auernnix| B akagem. | B actpos.

Bubl yueOHOW pabOTHI CIIMHUIIAX Jacax Jacax
OOmasi TPyIOEMKOCTh AMCIMILIMHBI IO Y4eOHOMY, 4 144 108
[UIaHy

AyIUTOPHBIE 3aHATHUS: 1,84 66 49,50
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JTaGopartopubie paboTsl (JIP) 1,84 66 49,50

CamocTosTensHas pa6ora (CP): 2,16 71,8 58,35
KoHTakTHas caMocTOsITeNbHAs paboTa 0,2 0,15
CaMOCTOSATETbHOE U3YUEHHUE PA3JICIOB TUCITUTUINHBI 77,8 58,35

By KOHTpOJIS: 3a4€T C OLIEHKOM - - -

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«IloxpbiTus» (61.B./1B.08.02)
1.Ilenu AUCUMIIIAHBI:

- NpuoOpeTeHue CTyJIeHTaMH 3HAaHMM TEOPETHYECKUX OCHOB COBPEMEHHBIX METO/IOB
(U3UKO-XMMHYECKOTO aHallu3a M HCCIEeOBaHUS MaTepHUajioB U MPOIECCOB, NMPUMEHSEMBIX B
TEXHOJIOTUSX HAaHECEHUS OKPBITHH.

2. B pesynbrare u3yueHus IUCHUIUIMHBI OOYYAIONIUMCS MO MporpamMme OakajgaBpuaTa
JIOJIKEH:

Ob6nanate cienyromumu npodeccuonanbHbiMu (I1K) komnerenusamu:

-CIIOCOOHOCTBHIO TPOBOAMTH aHAIN3 CBIPhS, MaTEPUAJIOB U TOTOBOI MPOIYKIHH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanm3a (ITK-10);

-TOTOBHOCTBIO ITPOBOIUTH CTAHAAPTHBIE U CEPTU(UKALMOHHBIE UCTIBITAHUS MaTepUAIOB,
u3Jeui ¥ TexHosornueckux mnporeccos (ITK-17);

3namo:

- KJaccu(UKaIMIO TOKPBITHH 10 METOJaM MOJIy4eHHUs, Ha3HAYeHUI0, XapaKkTepy (HU3HKO-
XMUMHYECKOTO B3aMMOJICHCTBHS C OCHOBOM;

- OCHOBBI TPOBEJCHUS CJIOXKHBIX MHOTOYPOBHEBBIX HAYYHBIX JKCIIEPUMEHTOB C
WCIIOJIb30BAaHUEM HOBEHIIIEro 000PyI0BaHNS;

- METO/IbI TIOWCKA, aHAIM3a U CHHTE3a HH(POPMaIIMK TT0 MaTepHraliaM U MPoIieccam;

Ymemy:

-BBIOMPATh ONTHUMAJILHBIA METO/T UCCIICIOBAHHS MaTepHalia TIOKPHITHS JIISI KOHKPETHBIX
3a/1ay;

-BBINOJIHATH UCCIICIOBAHMS, HAIIPABJICHHbBIC HAa Pa3pabOTKy HOBBIX U TOBHIIICHUE
Ka4yeCcTBa yXKe CYIIECTBYIONIUX MOKPBITUH;

-OCYIIECTBJIATh  KOHTPOJIb  COCTaBa, CTPYKTYphl M  CBOWCTB  IOKPBITHH €
HCIIOJIb30BAHUEM COBPEMEHHBIX AHAJIMTHYCCKHX CPEACTB M KOMIIBIOTEPHOIO MPOTPAMMHOIO
obecreyeHus;

-CaMOCTOSITENILHO ~ [MOJIy4aTh W WHTEPIPETUPOBATH AHAIUTHYECKUE JAHHBIE C
HCII0JIb30BAHUEM COBPEMEHHOTO IMPOrPAMMHOI0 O0CCIICUCHUS;
Braoemy:

-OCHOBHBIMM  COBPEMEHHBIMH  (DPU3MKO-XMUMUYECKUMHU  METOJAMU  HCCIEI0BaHMS
MaTEpHUAIIOB U IIPOLIECCOB;

-CXeMaMU yCTPOMCTB U NPUHIMIIAMHU pabOThl COBPEMEHHBIX TPUOOPOB IO HCCIEIOBAHUIO
MaTepuaoB U IPOLECCOB.

2.Kpartkoe conepkaHue pas3ieiaoB JUCIUILINHEI

Jucuumnrza BKimoyaer 11 mabopaTtopHsix paboT, CrpyHIIMPOBAHHBIX B 5 MOyIei.

Monayns 1. Meronpl MOATOTOBKM 00pa3loOB Ui HCCIEAOBAHUM U OINpeneneHue
TOJIIIMHBI C(POPMUPOBAHHOTO MOKPHITHS.

HccnenoBanue MUKPOCTPYKTYPBI METOJAMU MUKPOCKOIIMYECKOIO aHaIN3a C MMOMOILBIO
ONTUYECKOTO MJIU JIEKTPOHHOIO0 MUKpoOcKona. [lonydeHne mpakTH4eCKUX HaBbIKOB I10rOTOBKH
o0pa3loB sl HMCCIeNOBAaHMUA MeETOJaMHM MHUKpOCKomMyeckoro ananuza. Ompenenenue
KOJIMYecTBa, GOPMBI, pa3Mepa OTHENbHBIX (a3, X B3aUMHOIO PACIOJIOKEHHUS; UMEIoLIecs B
oOpasiie BKIIOUYEHUS! 1 MUKPOAePeKThl; popMy, pa3mMepsl 3epeH U Hop.

OmnpeneneHre TOJIMHBI METAUIMYECKUX TMOKPBHITHH XMUMHUYECKMMHU U (U3NYECKUMHU
METOJaMHU.

Monynb 2. XUMHYECKUE METOIbl HAHECEHUSI IOKPBITUI.
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HccnenoBanue mnpouecca OCaXACHUS HUKEIS MyTEM XUMHYECKOIO BOCCTAHOBJICHHS;
HCCIIEIOBAHUE CKOPOCTH IPOIIECCa XMMUYECKOIO HUKEIUPOBAHUS B 3aBUCUMOCTU OT IPUPO/IBI
MOKPBIBAEMOTO MeETalla, cOCTaBa pacTBopa, pH um Temmeparypsl; omnpeeneHie CTabMIbHOCTH
pacTBOopa B pa3IUYHBIX YCIOBHUSX IPOBEACHUS SKcnepuMeHTa. O3HAKOMJIEHHE C IPOLIECCOM
OCAKJCHUS MEIU IyTEM XMMHMUYECKOI'O BOCCTAHOBIICHHUS; UCCIIEJOBAHUE BIUSHUS THUIIA JIMTAH/AA
u pH pacTBOpa Ha CKOPOCTh OCAKIEHUS MEIU U KAUECTBO MOKPBITHUSL.

Monyne 3. HaHeceHue NOKpPBITHMM METOAaMM OKCHUAMpPOBaHUS U (ochaTtupoBaHus
HccnenoBanue mpoeccoB KpUCTAILTMYECKOTO U amopdHOro (hochaTupoBaHmsL.
OmnpeneneHrne ONTHUMaIbHBIX MApaMETPOB pabOYUX pacTBOPOB, OIPEAEICHUE CBOWCTB

(dhochaTHBIX TOKPHITHH.

Nzyuenne nporeccoB popMHUpOBaHUS OKCHIOB HA MOBEPXHOCTH YEPHBIX MIIM [IBETHBIX
MeTauioB. OKCUIMPOBAHUS AIFOMUHUS U €T0 CIUIABOB. TepMUYECKOe, XUMHUYECKOE (BOPOHEHHE)
¥ 3JIEKTPOXUMHYECKOE OKCHIMPOBAHUE YEPHBIX MeTaIoB. [TojTydeHne MOKPHITHIi ¢ 33 JaHHBIMH
CBOMCTBAMH: BBICOKOW TBEPIOCTBIO, HM3HOCOCTOMKOCTBIO, XOPOIIMMH JU3JIEKTPUYECKUMU
CBOICTBAaMH., MATOBBIX, YEPHBIX, OJIECTANINX, C CHHEBATHIM OTJIUBOM.

Monynb 4. . DNeKTpOXUMHUYECKUE METO/Ibl HAHECEHUSI IOKPBITUH.

N3ydyeHne »SIEKTPOXUMUYECKHX CIOCOOOB TMOJyY€HUS NOKPBITUM - LIMHKOBaHUSA,
KaJIMUPOBAaHMS, METHEHUS, HUKEITUPOBAHUS, XPOMHUPOBAHUS, OJIOBTHUPOBAHUS, CBUHIIEBAHUS,
KOOaJIbTHPOBAHMUS, KEJIE3HEHU S, CepeOpeHNsl, 30JI0UECHHUS.

UccnenoBanue mpoiecca 3IEKTPOXUMUYECKOTO LMHKOBAaHUS, BIMSHHUS COCTaBa
AIIEKTPOJINTA U PEXUMa 3JIEKTPOIN3a Ha KAUYECTBO MOKPBITUH, CTPYKTYPY M BBIXOJI IO TOKY.

UccnenoBanue mpoliecca MeIHEHUS, BIUSHUS COCTaBa »dJEKTPOJIUTa U PeKUMa
AJIEKTPOJIM3a Ha BBIXOJ MO TOKY MEAW, Ka4yecTBO M (PU3MKO-XMMHUYECKHE CBOMCTBA MEIHBIX
MOKPBITUM.

HccnenoBanue npoiiecca 0JI0OBIHUPOBAHUS, U3YUEHUE BIUSHUS COCTaBa AJIEKTPOJIUTA U
peXHUMa 3JIEKTPOIM3a Ha KaueCTBO MOKPBITUN U BBIXO IO TOKY.

Monayns 5. MccnenoBanne MEXaHMYECKUX U CTPYKTYPHBIX CBOMCTB MOKPBITUI

N3ydenne MeETOAOB KOHTPOJS TBEPAOCTH TMOKPHITUNA. 3HAKOMCTBO C YCTPOMCTBOM
MHUKpPOTBEpJOMEpPA U METOIUKON M3MEpeHUs MUKpOTBepAocTU. OmnpenesneHne MUKpOTBEP IOCTH
JUIA OLIEHKU TBEPAOCTH OUYEHb MaiblX (MHUKPOCKOTHMYECKHUX) 00beMOB MarepuayioB. OreHka
TBEPAOCTU OTHAEIBHBIX (ha3 WM CTPYKTYPHBIX COCTAaBJISIONIMX CIUIABOB, a TAaKKE Pa3HULBI B
TBEPAOCTHU OTJENIbHBIX YYACTKOB ATUX COCTABJISIONIMX.

N3ydyeHne MeTONOB KOHTPOJIS MOPUCTOCTH MOKPHITUH. 3HAKOMCTBO C METOIMKOM
U3MEpEHUs TMOPUCTOCTH M MPUTOTOBJICHHUS COOTBETCTBYIOIIMX WHAMKATOPHBIX MacT U
pactBopoB. [IpuoOpereHre HaBBIKOB ONPEICICHUS TOPUCTOCTU PA3IMYHBIX TOKPBITUH.

B 3auetnbix| B akagem. | B actpos.
Bupl yaeOHOM paboThI eMHHAIIAX yacax yacax
OOmiass TPyIOEMKOCTh ITUCIHHUIUIMHBI MO y4eOHOMY 4 144 108
[1aHy
AyIUTOPHBIE 3aHATHS: 1,84 66 49,50
JTaGopatopubie pa6oTs (JIP) 1,84 66 49,50
CamocrosrenbHas pabora (CP): 2,16 77,8 58,50
KoHTakTHas camocTosiTeNnbHas paboTa 0,2 0,15
CaMOoCTOSATENBHOE U3yUEHUE PA3IeIOB JUCIUTIIHMHBI 77,8 58,35
Bu1 KOHTPOJIS: 3a4€T C OLEHKOM - - -

AHHOTanuA pado4eil NPOrpaMMsl
«IIpaKkTHKA 110 MOJTyYeHHI0 IEPBUYHBIX PO eCCHOHAIBHBIX YMEHHMI H HABBIKOB, B TOM
Yucie NePBUYHBbIX YMEHHH M HABBIKOB HAYYHO- MCCJIeI0BATe/IbCKOM AesATeJIbHOCTH
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(B2.B.01(Y))

1 Ilenp TOpPakTUKA — COCTOUT B TOJYYEHUH OOYYAIONIUMCS  TEPBUYHBIX
npoecCHOHATBHBIX YMEHHIM M HAaBBIKOB MYTEM CaMOCTOATEIBHOTO TBOPYECKOTO BBITIOJHEHUS
3ajJa4, MOCTABJICHHBIX POTPAMMOM MPAKTHKH.

OcCHOBHOI 3a/1a4€il AUCIUTUINHBI SBJsIETCs. (GOPMHUPOBAHKE y 00YUYAIOMIHUXCS TIEPBUYHOTO
npeacTaBieHus o0 OpraHu3aluyd HaydYHO-HCCIIEOBATENbCKON JESITEIbHOCTH W CHCTEME
YIIpaBJICHUS! HAYYHBIMU HCCIECIOBAHUSAMU; O3HAKOMIICHHS C METOIOJOTMYECKHMH OCHOBAMHU H
MPAKTUYECKOTO OCBOCHHSI MPHUEMOB OpPTaHU3AINH, TUIAHUPOBAHUSA, MTPOBEICHHUS M 00ECIIeUeHUs
HAy4YHO-HMCCIICIOBATEIbCKOH W 00pa3oBaTeNbHOW  JIEATENIFHOCTH,  O3HAKOMIIGHHS  C
JEeATeIbHOCThIO 00pa30BaTEIbHBIX, HAYYHO-UCCIIEA0BATEILCKUX U MPOEKTHBIX OPTraHU3aIHi Mo
npodwIr0 M3ydaeMoil IMporpamMMmbl OakalaBpHara; pa3BUTHE Yy OOYYAIOUIMXCS JIMYHOCTHO-
po(hecCHOHATFHBIX KaYeCTB UCCIIEI0BATEIS.

2. B pesynbraTe MpOXOKICHHS MPAKTHKH OO0YJaOUIUIiCS TIO Mporpamme OakairaBpuara
JOJDKEH:

Obnadams cnenyronumu (I1K) komnereHmsMu:

- CMOCOOHOCTP M TOTOBHOCTH OCYIIECTBIISITh TEXHOJOTMYECKHHA MpoIecc B
COOTBETCTBMH C pErJaMEHTOM W WCIIOJIB30BaTh TEXHUYECKUE CPENCTBA Ui H3MEPEHUS
OCHOBHBIX MTAPAMETPOB TEXHOJIOTUIECKOTO MpOIiecca, CBOMCTB chiphs U npoaykiuu (ITK-1);

- TOTOBHOCTh TPHMEHSTh AQHAJWTUYECKAE W YHCICHHBIE METOJbl pEIIeHUs
MOCTaBJICHHBIX 3aJ1a4, MCIIOJIb30BaTh COBPEMEHHbBIE WH(POPMAIIMOHHBIE TEXHOJIOTHH, TIPOBOIUTH
00paboTKy uH(pOpPMalMKM C HCIOJIb30BAHUEM NPUKIAAHBIX MPOrPAMMHBIX CPEICTB CQepsl
npodeccroHanbHoit AestenpHocTH ([TK-2);

- TOTOBHOCTb ~ MCIIOJIB30BaThb  HOPMATHBHBIE  JOKYMEHTBI II0  KayecTBY,
CTaHJAPTHU3ALMU U cepTU(UKALUN TPOAYKTOB U M3/EIHUN, 3JIEMEHThl SKOHOMUYECKOTO aHalIMu3a
B mpaktuyeckoit aestensHoctu (ITK-3);

- CNOCOOHOCTh NPUHUMATh KOHKPETHbIE TEXHUYECKHUE pELIeHHs MpHU pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB; BBIOMpATh TEXHUYECKHE CPEICTBA M TEXHOJOTMU C Y4ETOM
AKOJIOTHYECKUX mocieacTBUi ux npumeneHus (ITK-4);

- CIOCOOHOCTh MCIIOIB30BaTh MIPABUIIA TEXHUKU 0€3011aCHOCTH, IIPOU3BOICTBEHHON
CaHWUTapUH, IOKAPHOH OE30MACHOCTM M HOPMBI OXpaHbl TpyJa; HU3MEpATh M OLICHUBATh
napamMeTpbl IPOU3BOJCTBEHHOTO MHUKPOKIMMATA, YPOBHS 3albLJICHHOCTH M 3ara3oBaHHOCTH,
[Iyma, ¥ BUOpanmu, ocsemeHHocty padbounx mect (ITK-5);

- COCOOHOCTh ~ HaJla)kMBaTh, HACTPaMBaTh U OCYILECTBIIATH  IPOBEPKY
obopynoBanus u nporpammubix cpeacts (ITK-6);

- CIOCOOHOCTh ~ MpPOBEPSTH  TEXHUYECKOE  COCTOSHME,  OpraHM30BbIBAThH
IpOo(pUIAKTUYECKHE OCMOTPBI U TEKYIIUH PEMOHT 000pYIOBaHMs, F'OTOBUTh O00OpYyIOBaHUE K
PEMOHTY M MPUHUMATH 000pyaoBanue u3 pemonra (I1K-7);

- - TOTOBHOCTb K OCBOEHHIO M 3KCIIyaTallud BHOBb BBOJMMOIO 00OpYAOBaHUS
(IIK-8);

- CIOCOOHOCTh ~ AQHAJIM3UPOBAaTh TEXHUYECKYIO  JOKYMEHTAIUI0, [O0J0UpaTh
00opyI0oBaHUe, TOTOBUTD 3asIBKH Ha MpHoOpeTeHre U peMoHT obopynosanust (ITK-9);

- CMOCOOHOCTh MPOBOJUTH AHAIW3 ChIPbS, MaTepUajioB M TOTOBOM MpOIyKLUH,
OCYILECTBIISATh OLIEHKY pe3yabraToB ananusa (I1K-10);

- CIOCOOHOCTh BBISBIATH W YCTPAHATh OTKJIOHEHHS OT PEXUMOB pPabOTHI
TEXHOJIOTHYECKOr0 000pYIOBaHHs M TAPaMeTPOB TexHosorndeckoro nporecca (ITK-11);

- CMOCOOHOCTh  IUIAHUPOBaTb M TPOBOJUTH  (PU3MUECKHME U  XUMHUYECKHE
HKCIEPUMEHTHI, IPOBOJUTH 00pabOTKy MX Pe3yIbTaTOB U OIEHUBATH MOTPEUIHOCTH, BBIBUTATh
TUIOTE3bl M YCTaHABJIMBATH I'PAHMIBI UX NMPUMEHEHUS, IPUMEHITh METO/bl MaTeMaTHUYECKOTO
aHaJIM3a U MOJISIUPOBAHUS, TEOPETHUECKOTO U dKCIIepUMeHTalbHOro uccnenoanus (I1K-16);

- TOTOBHOCTh IPOBOAWUTH CTAHJAPTHBIE U CEPTH(PUKALMOHHBIE HCIBITAHUS
MaTepHalioB, U3/IETHI 1 TeXHoorndeckux npoueccos (I[1K-17);
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- TFOTOBHOCTb HUCIIOJIb30BATh 3HAHUE CBOMCTB XUMHUUYECKUX 3JIEMEHTOB, COEAUHEHUN
U MaTepHajIoB Ha X OCHOBE JIJIs pelieH s 3a1a4 npodeccuonanbHoi nestenbHoctH (ITK-18);

- TOTOBHOCTH MCIIOJIb30BATh 3HAHHUS OCHOBHBIX (DU3UYECKUX TEOPUH JUIS pEIICHHS
BO3HUKAIOMINX (PU3UYECKUX 33]a4d, CAMOCTOSITEIBHOTO MpUoOpeTeHus: (GU3NYECKUX 3HAHUM, JUI
MOHMMAaHUS MIPUHIUIIOB pabOTHl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOSIINX 3@ MPEIEIbI
KOMIICTEHTHOCTH KOHKpeTHOoro Hampasienus (I1K-19);

- TOTOBHOCTh HM3Yy4aTh HAyYHO-TEXHHYECKYI0 HH()OPMAILNIO, OTEYECTBEHHBIH U
3apyOeKHBIN ONBIT 10 TeMaTrke uccaenosanus (I1K-20)

3nams:

- MOPSZIOK OPraHU3aIUH, TUIAHUPOBAHUS, TIPOBEICHHUS U 00ECIIeYeHUsT HAYIHO -
HCCIIEIOBATENIbCKUX paboOT ¢ UCHOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOT U

- MOPSIIOK ~ OpraHM3alMM, IUIAHUPOBAaHMS, MPOBEACHUS UM  oOecredeHHs
00pa30BaTeNIbHON 1eATENBHOCTH 10 MPOoUIII0 U3y4yaeMoU porpaMmbl OakagaBpraTa

Ymemo:

- OCYILIECTBIISITh MOUCK, 0OpaOOTKY M aHajIu3 Hay4HO-TEXHUUYECKON HH(OpMaIuu
0 PO (PHITIO MPOMACHHOM MPAKTHKHU, B TOM YHCIIE C MpUMEeHEeHHeEM |nternet-texnomorui;

- HCII0JIb30BAaTh COBPEMEHHbIE MPUOOPHI M METOJUKU O MPO(GUII0 MPOrpPaMMBbI
OakajaBpuaTa, OpPTraHM30BBIBATH IPOBEIEHHE DKCIIEPUMEHTOB M WCIBITAHUH, TPOBOJUTH WX
00paboTKy U aHAIU3UPOBATH X PE3YNIbTATHI;

- BHITIOJIHATh ~ MEAAarorudeckue  (yHKIWH, TPOBOJMUTH  TPAKTHYECKHE U
nabopaTopHble 3aHATHS CO CTYIEHYECKOW aynuTopueld 1O BbIOpAaHHOMY HaIlpaBJICHUIO
MOATOTOBKH.

Bnaoemy:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIEI0BATEIbCKON AESITENTbHOCTH IO
poGUITIO U3ydIaeMoi MpoTrpaMMbl OakagaBpHuaTa;

- METO/I0JIOTMYECKUMU MOIX0JaMH K OPTaHM3allMKi HaydHO-HCCIIE0BATEIbCKOM 1
00pa3oBaTeNbHON 1eATENbHOCTH;

- CIOCOOHOCTHIO Ha MPAKTHUKE UCIIOJIb30BATh YMEHU S M HaBBIKU B OpraHU3aI[ui
Hay4YHO-HMCCIIEI0BATEIbCKUX U IPOEKTHBIX padoT;

- HaBBIKAMU BBICTYIJICHUH TIepe y4eOHOH ayauTOpHeH.

3. Kpatkoe conepkanue npakTuku

[IpakTiKa Mo MOJy4eHUIO NEPBUUHBIX NPO(ECCHOHATBHBIX YMEHUN U HAaBBIKOB, B TOM
Yyclie TIEPBUYHBIX YMEHHUIl U HAaBBIKOB HAYYHO- HCCIIEI0BATEIbCKOM JESTENbHOCTH BKIIIOUAET
3Tanbl 03HAKOMJICHUS C MIPUHIIMIIAMU OPraHU3alui HAyYHBIX UCCIEIOBAHUN U yueOHOU pabOThI
(Momynu 1, 2) 1 5Tan NpakTUYECKOTO OCBOSHUS AEATEIbHOCTH YYEHOTO-UCClIeIoBaTeNs (MOIYIb
3).

Monyns 1. BBemenune — menu u 3aaud OPAKTHKUA 10 TOJYYEHHIO MEPBUYHBIX
npodeccuoHAbHBIX YMEHHUI U HaBBIKOB, B TOM YHCII€ TIEPBUYHBIX YMEHHI U HABBIKOB HAYYHO-
UCCIIEeIOBATENIbCKON AeITeTbHOCTH. OpraHu3aMOHHO-METOIUYECKIE MEPOTIPUSITHSL.

Moayns 2. 3HakKOMCTBO C  OpraHM3alMeil  Hay4HO-HCCIIEJOBAaTEIbCKOW U
oOpa3oBaTenbHON AedaTenbHOCTU. [IpHHIUIBI, TeXHOJIOTUU, (GOPMBI U METOJABI OpPraHHU3AIUH
Hay4YHO-MCCIIeIOBATEeIbCKON JIEATEIbHOCTH Ha IpUMepe OpraHu3aluud HaydyHOH paboThI
kaeaps! (mpoOneMHO aboparopuu, HaydHOU rpymisl). [IpuHIMIEL, TexHONMOTHH, GOPMBI U
METO/Ibl 00Y4EHHs CTYIEHTOB Ha MpUMeEpPEe OpraHu3aluy yaeOHOU paboThl Kadephl.

Monayns 3. BeimonHeHue uHAMBUAyaldbHOro 3agaHud. COop, oOpaboTtka u
cucremaruzanus HHpopManuoHHoro Matepuana. Odopmienue otueta. JIMyHOe yudacTue
00yyJaromerocsi B BHIIOJHEHUH HaAyYHO-HUCCIIE0BATENIbCKOM paboThl Kadeapsl.

4. O0beM MpaKTUKHU MO MOJYYEHUIO MEPBUYHBIX MPO(ECCHOHAIBHBIX YMEHUN U HABBIKOB, B
TOM YHCJI€ IEPBUYHBIX YMEHHUI U HaBBIKOB HAYYHO- UCCIIE0BATENLCKOM AeATEIbHOCTH

Bunsl yaeOHOM paboTh Bceero
3ayuer. Axkanem. AcCTpOH. 4acoB
€IMHUI] 4acoB
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OO0mast TpyI0eMKOCTh IUCIUTUTHHEI 110 81
3,0 108

yueOHOMY TUIaHy

CamocrosrensHas padora (CP): 2,99 107,8 80,85

KoHnrakTHas camocrositenbHas paboTa 0,005 0,2 0,15

CaMOCTOSATENTPHOE BBHITIOJHEHHE Pa3JIelioB 2.99 107.8 80,85

JMCIUTUTHHBI

Bu ©TOroBOro KOHTPOJISL: 3a4eT / SK3aMeH 3a4er ¢ OlEHKOU

AHHoTanus padoueii nporpammsel «Hay4Ho-ucciegoBarenbckas padoray
(b2.B.02(H))

1. Lens HUP — ¢opmupoBanue npodeccnoHalbHbIX KOMIETEHIMH U MpUOOpEeTeHne
HaBBIKOB B O0OJAaCTM METAUNIMYECKMX M HEMETAJUIMYECKUX MaTepHalioB M HOKPBITHM
MIOCPEJCTBOM IJIAHUPOBAHUS U OCYIIECTBIECHUS IKCIIEPUMEHTAIbHOMN 1€ATEIbHOCTH.

OcHoBHbIMU 3amauamMu HUP sBastorcss npuoOpeTeHHe HaBBIKOB IJIAHUPOBAHUS U
BBINIOJIHEHUSI ~ HAY4YHO-UCCIIEJOBATENbCKOM  paboThl;  00paboTKa,  WHTEpHpeTauus U
MpE/ICTaBJICHUE  HAy4YHBIX  pEe3yJbTaTOB, TIOATOTOBKA K  BBINOJHEHUIO  BBITYCKHOM
KBaJIN(DUKAIIMOHHOM pabOTHI.

2. B pesynprare BemmonHeHuss HUP oOyuatommiics mo mporpamme OakamaBphara
JIOJIKEH:

Ob6aaoams crnenyromumu (I1K) komnerenuusmu:

- CHOCOOHOCTh  IJIAHUPOBAaTh M  NPOBOJAUTH  (U3WYECKHE U  XUMHYECKUE
AKCIEPUMEHTBHI, TPOBOAUTH 00pabOTKY UX PEe3yabTaTOB U OLIEHHWBAThH MOTPEUIHOCTH, BBIABUTaTh
TUIOTE3bl M YCTAHABIMBATh I'DAHUIIBI UX INPUMEHEHHUs, MPUMEHATh METOJbl MAaTEMaTHYECKOIO
ananu3a u moaenupoBanus (ITK-16);

- TFOTOBHOCTh INPOBOAWUTH CTAHJAPTHBIE U CEPTU(PUKALMOHHBIE HCIBITAHUS
MaTepHAIOB, U3JICNIUI B TeXHOJOruueckux mpoieccos (ITK-17);

- TOTOBHOCTb MCIOJIb30BAaTh 3HAHUE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COEIMHEHUN
1 MaTepHajaoB Ha X OCHOBE JJIs peIeHus 3a1au npodeccunonanbHoi aestensHoctu (ITK-18);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHMsI OCHOBHBIX (DU3NYECKUX TEOPUH JUISl peLICHHS
BO3HUKAIOIMINUX (PU3NYECKUX 3aJ]ay, CAMOCTOSITEIBHOIO MPpUOOpeTeHus (PU3NYECKUX 3HAHUH, A
IIOHMMAaHUs MIPUHIUIIOB pabOThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOASIIUX 32 MPEIEIIbI
komnerentHocTH (ITK-19);

- TFOTOBHOCTb M3Yy4aTh HAyYHO-TEXHHUYECKYI0 HH()OPMALMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIBIT 10 TemaTuke uccieaoBanus (ITK-20)

3namo:

-MOPSJIOK OpraHu3aluy, JIaHHPOBAHUS U IPOBEICHUS HAyYHO-UCCIIEI0BATEIbCKUX
paloT ¢ MCI0JIb30BAaHUEM NOCIETHUX HAYYHO-TEXHUYECKUX TOCTHKEHUH B TaHHOHM 00J1acTH;

-T€OPETHUYECKUE OCHOBBI CHHTE3a METAIUIMYECKUX M HEMETAJUIMYECKUX MaTepHUajIoB U
MOKPBITUN MPUMEHSTh 3TU 3HAHUSI Ha MPAKTHUKE;

-OCHOBHbIE TPeOOBaHUS K MPEICTABICHUIO PE3yJIbTAaTOB IPOBEIEHHOIO HCCIEI0OBaHNS B
BH/JIE HAYYHOI'O OTYETa, CTaThH WIM JOKJIA/a;

Ymemn:

-CaMOCTOSITENIbHO BBISBIISATh IEPCHEKTHBHbIE HANPABICHHUS] HAayYHBIX HCCIEI0BAHUM,
00OCHOBBIBAaTh AKTYaJbHOCTb, TEOPETUUECKYIO M TPAKTHYECKYIO 3HAYMMOCTb MPOOIEMBI,
IIPOBOJIUTh  AKCIIEPUMEHTAJIBHBIE HCCIENIO0BAaHMs, AaHAIM3UPOBAaTh M  HMHTEPIPETUPOBATH
MIOJTy4EHHBIE PE3yIIbTaThI;

-OCYIIECTBJIATh MOUCK, 00pabOTKYy M aHajdM3 HAy4YHO-TEXHMUYECKOW HH(POPMALUHU MO
PO(MUITIO BBITOIHAEMON pabOThI, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

-paboTaTh Ha COBPEMEHHBIX MPUOOPax, OPraHU30BBIBATH MPOBEICHUE YKCIIEPUMEHTOB U
UCTIBITAaHUM, IPOBOAUTH UX 00OPabOTKY U aHAIU3UPOBATh PE3YJIbTATHI;

Braoems:
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-METOJOJIOTUE W METOJMKOM TPOBEAECHUS HAYYHBIX HCCIIECIOBAaHUW; HABbIKAMHU
CaMOCTOSITEJIbHON HAYyYHOM U MCCIIEN0BATENbCKON PabOTHI;

-CIIOCOOHOCTBIO PeIIaTh MOCTABJICHHBIC 33/1a4H, UCIOJIb3YS YMEHUS U HABBIKU B
OpraHu3aIui HayYHO-UCCIIEIOBATEILCKUX U TEXHOJOTUYECKUX padoT;

-HaBBIKAMU KPUTUYECKOTO aHAM3a HAYYHO-TEXHUYECKOH INTEPATYPHI, pa3paboTKu 1
(hopMyITUpOBaHKS COOCTBEHHBIX METOIOJIOTHYECKUX MOAX0JIOB K PEIICHUIO HAYIHBIX ITPOOIEM.

3. Kparkoe conepxanue HUP

BrinonHenue u npecraBieHrue pe3yabTaToOB HAYYHBIX UCCIIEIOBAHUM

3.1 BrlnosTHeHHE HAYYHBIX HCCIIEIOBAHUM.

CocraBiienne mnporpamMmbl uccieoBanusa. CTpyKTypa M COACpP)KAaHUE OCHOBHBIX
pa3aesioB OTYETa O HAYYHO-HUCCIIEIOBATEIBCKON padoTe.

dopmMynMpoBaHHE TIEJICH U 3a7a4 UCCIICIOBAHUS, COCTABIIEHUE aHATMTUYECKOTO 0030pa
M0 TeMe HCCleAoBaHUs; BbIOOP (D(PEKTUBHBIX METOJOB M METOJIUK ITOCTIKEHUS KEITaeMbIX
pe3ynbTaTOB UCCIICIOBAHMUS.

[IpoBeneHne COOTBETCTBYIOIIMX OSKCHEPUMEHTOB JUIS TOJYyYEHUS TMPAKTHYECKUX
pe3yibTaTOB; aHAlW3, UHTEpHpeTamuss u  000OIIeHHe pe3yJbTaTOB  HCCICIOBAHMS;
(hopMyTUpPOBKA BHIBOJIOB; HAITMCAHUE OTUETA.

3.2 TloaroroBka HaydyHOTO JIOKJIama W npe3eHtanun.4. OO0beM  HAy4HO-
UCCIIEIOBATENIbCKON paboTHI.

4.00beM HayIHO-HCCIIEIOBATEIHCKON PaOOThI

Buner yue6HOI paboTh Ob6beMm
B  3adernrnix | B akanewm. B actpon.
eIMHUIIaX Jacax yacax
OOmas TpymoeMKOoCTh auciuiuimebel 1o | 3,0 108 81
y4eOHOMY TUTaHY
[IpakTuueckue 3aHATHS: 2,0 12 54
CamocrostensHas pabora (CP): 1,0 36 27
KonTtakTHas camocTosiTennbHas pabota 1,0 0,2 27
CaMocCTosITENbHOE OCBOEHUE 3HAHUH, 35,8
YMEHHUH U HaBBIKOB 110 niporpamme HUP
By utoroBoro KOHTpOJIS: 3a4eT / IK3aMeH 3ayer ¢ OIeHKOM

AHHOTANUA padoyeil MPOrpamMmbl
«IIpaKkTHKa 110 MOJy4eHHI0 TPO(PeCCHOHAIBHBIX YMEHHUI U ONBITA NPO(eCcCHOHAIBHOMN
nesreabnoctn» (b2.B.03(I1))

1. [lenb mpakTUKH — MPAKTUYECKOE 03HAKOMIICHHE U U3YYEHHUE MPOLIECCOB MPOU3BOACTBA
OCHOBHBIX BHJOB METAUIMYECKMX M HEMETAUIMYECKUX MaTepUalioB, HMOKPBITUN, CTPYKTYPhI
MPEANPHUATHI, OCHOBHOTO TEXHOJIOTUYECKOTO 000PY/I0BaHUS.

OcHOBHOM 3amauell MPaKTHUKU IO TMOJYYEHHUI0 MPO(GECCHOHATIbHBIX YMEHHH M OIbITa
npodeccHOHABHON JIESTENBHOCTH ABIAETCS (OPMUPOBAHUE Y OOYYAIONIMXCS KOMIIETSHITHIA,
CBSI3aHHBIX C IEJIOCTHBIM TMPEJICTABICHUEM O TEXHOJIOTHSAX IMPOU3BOJICTBA METAJUIMUYECKUX U
HEMETAJUTMYECKUX MAaTepUasoB, MOKPBITHI, OpraHu3aleil U CTPYKTYpOl MPEeAnpUsITHI M0 HX
MIPOU3BOJICTBY, CIIOCOOHOCTH M TOTOBHOCTH OCYIIECTBIISATh TEXHOJOTHYECKHI TMpoIecc B
COOTBETCTBUU C PETIAMEHTOM U MCHOJIb30BaTh TEXHUYECKUE CPEACTBA JIJISI KOHTPOJISI OCHOBHBIX
MapaMeTpoB TEXHOJOTHYECKOTO MPOIEecca, CBOMCTB CBHIPhS M TOTOBOM MPOIYKIMH, paboOTOM ¢
HOPMaTUBHO-TEXHUYECKOU TOKYMEHTAILIUEH.

2. B pesynbrare MpoXOKJIeHUS MPAKTUKU OOYJaroIIHiics MO Mporpamme OakanaBpuaTa
JIOJIKEH:

Obnaoams crnenyromumu (I1K) kommereHIusIMu:
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-CIIOCOOHOCTh U TOTOBHOCTBH OCYIIECTBIISTh TEXHOJIOTHYECKUI MPOLIECC B COOTBETCTBUU
C pPerJIaMEHTOM U HCIIOJIb30BaTh TEXHUYECKHE CPEACTBA JUI U3MEPEHUSI OCHOBHBIX MTapaMeTPOB
TEXHOJIOTUYECKOT0 TPoIecca, CBOWCTB chIpbs U npoaykimu ([1K-1);

-TOTOBHOCTh MIPUMEHSATHh aHAJTUTUYECKHE M YHCICHHBIE METO/Ibl PEIIEHHUS MOCTABICHHBIX
3aja4, MCIOJB30BaTh COBPEMEHHBIE HH(OPMALMOHHBIE TEXHOJOTHH, MPOBOAUTH 00OpabOTKY
uHbOpMAlMM  C  HWCHOJB30BAHMEM  MPHKIAAHBIX  TPOTPAMMHBIX  CpPeICTB  cepbl
npodeccronanbHoit nesrensHocTH (ITK-2);

- TOTOBHOCTb HMCIIOJIb30BaTh HOPMATHUBHBIC JOKYMEHTHI TI0 KaueCTBY, CTAHIAPTHU3AINH U
CepTU(HKAINN MPOAYKTOB U W3ICIHUI, IEMEHTHl YKOHOMHYECKOTO aHajh3a B MPAKTHYECKOU
nesrenprocTH (ITK-3);

-CIIOCOOHOCTh TNPUHUMATh KOHKPETHBIE TEXHHYECKHE pEIIeHUs Tpu pa3padoTke
TEXHOJIOTUYECKUX TIPOILIECCOB; BHIOMPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

-CIIOCOOHOCTh HMCHOJIB30BaTh TIPaBWJIa TEXHUKH O€30MacHOCTH, MPOHW3BOJCTBEHHOM
CaHWTApUH, TOKAPHOH OE301MaCHOCTH W HOPMBI OXpaHbl TpPyla; H3MEpATh M OICHWBATh
napaMeTpsl TPOU3BOJICTBEHHOTO MHUKPOKJIMMATA, YPOBHS 3albUIEHHOCTH W 3ara30BaHHOCTH,
ryma, 1 BuOpanuu, ocsemeHHoctu pabounx mect (I1K-5);

-CIIOCOOHOCTh HaJaKUBaTh, HACTPAHBATh W OCYIIECTBIIATH MPOBEPKY OOOPYIAOBaHUS U
nporpammubix cpeacts (ITK-6);

-CIIOCOOHOCTP TMPOBEPSATh TEXHUYECKOE COCTOSTHHIE, OPTaHU30BBIBAThH MPO(MIIAKTHICCKIE
OCMOTpBI U TEKYIIHI peMOHT 000pYyJI0BaHMUs, TOTOBUTH 00OPYIOBaHUE K PEMOHTY ¥ IPUHUMATD
obopynoBanue u3 pemonTta (ITK-7);

-TOTOBHOCTH K OCBOCHHUIO M IKCILTyaTal[ii BHOBb BBOIMMOTO 00opynoBanus (ITK-8);

-CIIOCOOHOCTh aHAJTU3UPOBATh TEXHUYECKYIO TOKYMEHTAIMIO, TI0I0MpaTh 000pyA0BaHUE,
TOTOBHTH 3asBKU Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

-CIIOCOOHOCTh MPOBOAMTH AHAJIW3 CHIPhS, MaTEpPUAJIOB W TOTOBOM MPOIYKIIHH,
OCYIIECTBIIATE OIICHKY pe3ynbraToB ananmu3a (ITK-10);

-CIIOCOOHOCTh ~ BBISIBJISITH M YCTPAHITh  OTKJIOHEHUS OT  PEXUMOB  pPabOThHI
TEXHOJIOTHYECKOTO 000PyI0BaHMS U ITApaMeTPOB TeXHooruueckoro mporecca (ITK-11);

-CIIOCOOHOCTh MJIAHUPOBATh U MPOBOAUTH (PU3MUECKHE U XHUMHYECKHE SKCIIEPUMEHTHI,
MIPOBOJUTH 00pabOTKY MX PE3yJIbTATOB W OLEHHUBATh MOTPEIIHOCTH, BBIIBUraTh T'MIIOTE3bI U
YCTaHaBIMBATh TPAHUIIbl UX NPUMEHEHUS, MPUMEHSATh METOJbl MAaTEeMAaTUYECKOro aHaiu3a U
MOJICTUPOBAHHSI, TEOPETUIECKOTO U IKCIIepuMeHTaIbHOrO rccnenoBanus (I1K-16);

-TOTOBHOCTh MPOBOJIUTH CTaHAAPTHbIE M CEPTU(MHUKAIMOHHBIEC HCIBITAHUS MAaTEepHAJIOB,
U3JCITUiI ¥ TexHoJoruueckux npoieccos (ITK-17);

-TOTOBHOCTh HCIOJb30BaTh 3HAHUE CBOICTB XMMHUYECKUX O3JEMEHTOB, COCAUHEHUU U
MaTepUaIOB Ha MX OCHOBE JJIS pelieHus 3a1a4 npodeccuonansHoi aesrensaoctu (ITK-18);

-TOTOBHOCTh HCIOJB30BaTh 3HAHHUS OCHOBHBIX (U3WYECKUX TEOPHUM [UIsl pPElIeHHS
BO3ZHUKAIOMIMX (PU3UUECKHX 33/1a4, CAMOCTOATENIBHOTO NMPUOOpeTeHns (HU3NYECKUX 3HAHUH, IS
MMOHUMAaHHUS IPUHIIMIIOB pabOThl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOSIINX 3 MPEACIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19);

-TOTOBHOCTh ~ M3y4aTh HAyYHO-TEXHUUYECKYI0 HH(POPMALMIO, OTEYECTBEHHBIH MU
3apyOeKHBIN OMBIT 10 TeMatuke nccienoanus (ITK-20)

3nameo:
-TE€XHOJIOTUYECKUE TMPOLIECCHI, MPUHIIUIUATIBHYIO TEXHOJIOTHYECKYIO0 CXeMY MPOU3BOJICTBA
U OCHOBHOE TEXHOJOTMYECKOE obopynoBaHue, UCTIONB3YEMOe B MIPOU3BOICTBE

METAJUIMYECKUX U HEMETAININYECKUX MATEPUAIIOB, TIOKPBITUH;
-OpPraHU3alMOHHYI0 CTPYKTYpy MPEANPUATHN 10 IPOU3BOACTBY METALNIMYECKUX U
HEMETAIUIMYECKUX MATEPUAIIOB, TOKPBITUH;
-OCHOBHbIE TPUHIMIIBI, METOAbl M (OPMBI KOHTPOJS TEXHOJOTHYECKOro Ipoliecca,
HCXOJIHOTO CHIPbS M Ka4eCTBa IIPOLYKLUU;
— OCHOBHbBIE HOPMAaTHBHbIE JOKYMEHTHI MO CTaHAAPTU3ALUU U CEpTHUPHUKAIMUA TPOTYKIHUU
NPEANPUATUI 110 IPOU3BOACTBY METAUIMYECKMX M HEMETAINIMYECKUX MAaTepHUAlIOB,
MTOKPBITU;
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-TpaBUJIa TEXHUKH O€301TaCHOCTH, SKOJIOTUH U IPOU3BOJICTBEHHON CAaHUTAPHH;

Ymemo:

— NPUHUMATh KOHKPETHBIE TEXHHUYECKHE PpEIICHUS MpHU pa3paboTKe TEXHOJOTHYECKUX
MIPOIIECCOB, BBIOMPATh TEXHHUUYECKHE CPEACTBA U TEXHOJIOTUU C YYETOM JKOJIOTUYECKUX
IIOCJIEICTBUI UX IPUMEHEHMUS;

-MCMOJIb30BaTh ~HOPMATHUBHbIE JOKYMEHTbl 110 KAauyecTBY, CTaHIapTU3aLUU U
CepTHU(UKAINN MTPOAYKTOB U U3/, SJIEMEHTHl SKOHOMHYECKOTO aHAJIN3a B MPAKTHYECKOM
JEeSITEIbHOCTH

Braoemy:

-CIIOCOOHOCTBIO BBISIBIIATH M YCTPAHATH OTKIIOHEHHUS OT PEKUMOB pabOTHI TEXHOJIOTUYECKOTO

000pyZI0BaHUS U MAPAMETPOB TEXHOJIOTMYECKOTO IPOIIECCa;

-CIIOCOOHOCTBIO UM TOTOBHOCTBIO OCYILECTBJISTh  TEXHOJOTMYECKHI  Mpolecc B

COOTBETCTBUU C PErJIaMEHTOM.

3. Kpartkoe coneprkanue MpakTHKH

Monyne 1. O3HakoMJieHME C TEXHOJIOTWEH  MPOU3BOJCTBA U CTPYKTYypoH
MPEANPUATHS 0 IPOU3BOACTBY METAINIMUECKUX U HEMETAJUIMYECKUX MaTEePUAIOB, HOKPHITHIM

OObmas xapakTtepuctuka npeanpuarud. HomeHknaTtypa U oObeMBI BBITyCKaeMOM
npoaykuuu. Meroa npousBojcTBa. IlpuHIMIUanbHas TeXHOJOTMYECKas cXeMa IMPOU3BOJICTBA
nponykuuu. CTpyKTypa MNpennpusiTHs, OCHOBHbIE IPOM3BOJICTBEHHbBIE 1I€Xa U OTJIEJICHHUSL.
XapakTepucTUKHU OCHOBHOTO 000pYI0BaHUSI.

Mopyns 2. 3y4eHre OCHOBHBIX TEXHOJOTMYECKUX MPOLECCOB, TApaMETPOB U METOJIOB
UX PEryJupoBaHHs Ha KOHKPETHOM MPEANpPUATHU IO TPOU3BOACTBY METAJUIMYECKUX U
HEMETANTNYECKUX MaTepualoB, MOKPLITHI. BeloHeHne NHANBUIYaTbHOTO 33JaHUS.

OcHOBHBIE IPOU3BOACTBEHHBIE MTPOLECCHI B COOTBETCTBHH C TEXHOJOIMYECKON CXEMOU
npeanpusatis.  OCHOBHbIE — HapaMeTpbl  MPOU3BOACTBEHHBIX  INPOLIECCOB M pabOThI
TEXHOJIOTHYECKOT0 000pyfOBaHUs. MeToasl KOHTPOJS M YINPAaBJIEHUS TEXHOJOIMYECKUMHU
npoueccamu. KoHTposb kauecTBa rOTOBOM MPOIYKIIUH.

BeinosiHeHNE MHIMBHAYaIBHOTO 3alaHUS.

Monayns 3. CucremaTusanusa MaTepuania, HoAroToBKa OTYETA.

OO0oO0uieHre ¥ cUCTeMaTH3alMsl JaHHBIX [0 CTPYKTYpEe, TEXHOJOIMH MPOU3BOJCTBA,
IIPUMEHSAEMOMY 000PYI0BaHHIO, BBIITYCKAEMON MPEANPUATUEM IPOILYKLIUU, METOAaM U (popmam
KOHTpoJIs npoaykuuu. [Touck n c6op HepocTarommx AaHHbIX. [loAroTOBKa M HalMCaHKUE OTYETA.
IloaroroBka ¥ HanMCaHWe OTYETA 110 BBINIOJHCHHUIO HHIUBUYAIbHOTO 3a1aHus.

4. OObeM NpPaKTUKU MO0 MOJYYEHUIO MNPO(EecCHOHANbHBIX YMEHUH U  OIbITa
po(heCCUOHAIBHON JIeATEIbHOCTH IMPAKTUKM IO MOIYyYEHHIO MPO(EeCCHOHANBbHBIX YMEHUH U
OIbITa NPOECCUOHATBHOM 1A TEILHOCTH

Buner yue6HO# paboTh Bcero
3auer. Axanem. ACTpOH. 4acoB
€IMHUILI 4acoB
OO0mass TpYAOEMKOCTh JAUCHHUIUIMHBI IO 30 108 81
yueOHOMY IUIaHy '
CamoctosarensHas padorta (CP): 2,99 107,8 80,85
KonTakTHas camocrositenbHas paboTa 0,2 0,15
CaMocTosATENbHOE BBINOJHEHUE Pa3lIEioB 208 107.8 80,85
JTUACIIATUTMHBI
Bun uToroBoro KOHTpOJIs: 3a4eT / IK3aMeH 3a4eT ¢ OIEHKOM

AHHOTanuA padoyeil NPporpaMMel
«IIpexaunminomuas npaktuka» (b2.B.04(I1x))
1. Ilenb mpakTHKH — BBIOJHEHHUE BBITYCKHON KBATU(UKAIIMOHHONW pabOTHI.
OcHOBHO 3a7aueil MpeJIUIIIOMHON PAKTUKH SIBJISETCS] OKOHYATENbHOE (POPMHUPOBAHUE
y oOyuarormuxcs npodeccruonanbubix kommereHuui (11K), cBsi3aHHBIX ¢ METOI0JIOTMYECKUMHU
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OCHOBaMH M TMPAKTUYECKOTO OCBOCHHUS MPHUEMOB OPraHMU3alliH, TUIAHUPOBAHMSA, MPOBEACHUS U
o0ecrieyeHns HayYHO-HMCCIEI0BATEIbCKON U 00pa30BaTeNbHON EATEIFHOCTH, 03HAKOMIICHUS C
JEeATeIbHOCThIO 00pa30BaTEIbHbBIX, HAYYHO-UCCIIEA0BATEILCKUX U MPOEKTHBIX OPraHU3aIfid Mo
npouwiIo U3ydaeMoid mporpamMmbl OakaliaBpuara; pa3BUTHE y OOYYAIOUIUXCS JIMYHOCTHO-
npo(hecCHOHATBHBIX KaYeCTB UCCIIET0BATEIS.

2. B pesynbraTe MpOXOKICHHS MPAKTHKH OO0YJaloOUIUIiCs N0 Mmporpamme OakanaBpuara
JOJDKEH:

Obaaoams cnenyromumu (I1K) komnereHuusamu:

- CMOCOOHOCTP M TOTOBHOCTH OCYIIECTBJISITH TEXHOJOTMYECKUH TIpolecc B
COOTBETCTBMH C pErJaMEHTOM M WCIOJb30BaTh TEXHUYECKHE CpEACTBA JUIsI H3MEPEHUs
OCHOBHBIX MTAPAMETPOB TEXHOJIOTUYECKOTO MPOIIecca, CBOMCTB Chipbs U npoaykiuu (I1K-1);

- TOTOBHOCTh TPUMEHSTh AHAJIUTUYECKAE W UHUCICHHBIE METOJbl pemeHus
MOCTaBJICHHBIX 3314, MCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH, TIPOBOJINTH
00paboTKy HH(pOpPMAlMKM C HCHOJB30BAHUEM NPUKIAJAHBIX MPOrPAMMHBIX CPEICTB CQepsl
npodeccroHanbHoit nesrenpHocTH ([TK-2);

- TOTOBHOCTh ~ HCIIOJB30BaTh  HOPMATHBHBIE  JOKYMEHTHI TI0  KadyecTBY,
CTaHJApPTH3AINH U CepTU(DUKAIUN TPOAYKTOB U M3JIEIHN, JIEMEHTHl SKOHOMUYECKOTO aHaIHM3a
B mpaktuyeckoit aestensHoct (ITK-3);

- CMOCOOHOCTh NPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIIeHHs TpU pa3paboTke
TEXHOJIOTUYECKUX TIPOIIECCOB; BBHIOMPATh TEXHUYECKUE CPEACTBA W TEXHOJOTHU C Y4EeTOM
IKOJIOTMYECKUX TOCIeACTBUI ux npumenenus (I1K-4);

- CIOCOOHOCTH MCIIONB30BATh MPAaBUJIa TEXHUKU 0€30MaCHOCTH, TIPOU3BOICTBEHHON
CaHWTApWH, TOKAPHOH OE30MaCHOCTH W HOPMBI OXpaHbl TpyJa; H3MEpSATh M OIICHUBAThH
napaMeTpsl MPOU3BOJICTBEHHOIO MHUKPOKIMMAaTa, YPOBHS 3albUICHHOCTH W 3ara3oBaHHOCTH,
mryma, u Buopanuu (ITK-5);

- CIIOCOOHOCTh ~ HaJaXWBaTh, HAcTpauBaTh W  OCYLIECTBIISITH  MPOBEPKY
obopynoBanus u mporpammubix cpeacts (ITK-6);

- CIIOCOOHOCTh ~ TPOBEPSITh  TEXHUYECKOE  COCTOSIHME,  OpPraHHU30BHIBATh
MpOQUIAKTUYECKHE OCMOTPHI M TEKYIIHIl PEeMOHT 00OpynOBaHUS, TOTOBUTH 00OpYJOBaHHE K
PEMOHTY M IPUHUMAThL 000pymoBanue u3 pemonra (I1K-7);

- - TOTOBHOCTb K OCBOEHHIO M JKCIUTyaTalliM BHOBb BBOJKMMOTO O0OPYAOBAaHMUS
(I1K-8);

- CIOCOOHOCTh ~ AHATU3UPOBATH TEXHUYECKYIO  JIOKYMEHTAlUIo, MOJI0HpaTh
000pya0BaHKe, TOTOBUTH 3aIBKH Ha MPUOOpeTeHre u peMOoHT obopymoBanus (ITK-9);

- CIIOCOOHOCTh TMPOBOAMTH AHAU3 CHIPbS, MAaTEPUAJIOB U TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3yabTatoB aHanuza (ITK-10);

— CHOCOOHOCTh BBISBJISTH M YCTPAHATh OTKJIOHEHHS OT PEKUMOB DPAOOTHI
TEXHOJOTMYECKOro 000PyI0BaHMUS U TTApAMETPOB TeXHOIorn4eckoro mporiecca (ITK-11);

— CHOCOOHOCTh  IJIAHUPOBaTh U  TMPOBOJAUTH (PU3UYECKHE U  XUMUYECKHE
AKCIEPUMEHTHI, IPOBOAUTH 00pabOTKy MX pe3yibTaTOB U OLEHUBAThH MMOTPEIIHOCTH, BHIIBUTATh
TUINOTE3bl U yCTAaHABIMBATh IPAHUIIBI UX MPUMEHEHHUS, IPUMEHATh METOJIbI MaTeMaTHYECKOTO
ananusa u Mojenuposanus (ITK-16);

- TOTOBHOCTb IPOBOJAUTH CTAHJAPTHBIE M  CEPTU(UKALMOHHBIE HCIBITAHUA
MaTepuasoB, U3/eNuil U TexHonorndeckux mpoueccos (ITK-17);

- TOTOBHOCTb MCIOJIb30BaTh 3HAaHUE CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB, COCIMHEHUN
U MaTepUalioB Ha MX OCHOBE JUIsl pEeLICHHs 3a1a4 npodeccuonanbHoi aesrensHoct (ITK-18);

- TOTOBHOCTH MCIOJIb30BaTh 3HAHHUSI OCHOBHBIX (PM3UUECKUX TECOPHUIl Ul pelieHus
BO3HUKAIOMINX (PU3NYECKUX 33]a4, CAMOCTOSITEILHOTO MPUOOpEeTeHUs (PpU3NUeCKUX 3HAHUH, IS
MOHMMAHUS MPUHIUIIOB pabOThl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOAIINX 32 MPEAEIbl
komnerenTHocTH (ITK-19);

- TOTOBHOCTh M3Yy4aTh HAyYHO-TEXHHUYECKYIO HH(POPMALMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20)

3name:
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— MOJAXOJbl K OpraHu3alid CaMOCTOSITEJIbHOM W KOJUJIEKTUBHOM HAay4dHO-
UCCIIEI0BATENLCKOM paboTHI;

— MPUHLIUIIBI OpPraHU3alUU MPOBEACHUS HIKCIIEPUMEHTOB U UCTIBITAHUN;

— MPUHIIUIIBL ¥ CTIOCOOBI 3aIIUThl 00EKTOB MHTEIUICKTYAIbHONH COOCTBEHHOCTHU U
KOMMEPIHAIU3AIUHN TIPaB Ha 00BEKTHl MHTEIJIEKTYAIbHOM COOCTBEHHOCTH.

Ymemo:

— BBITIOJIHATH MIOUCK, 00pa0OTKY, aHATIN3 U CUCTEMATU3AIMI0 HAYYHO-TEXHUYECKOU
nH(OpPMALUK, OCYIIECTBIISATH BBIOOP METOJMK M CPEICTB PEIICHHS 3a7ad, MOCTABICHHBIX
IIPOrpaMMOM IIPaKTUKH;

— -BBITIOJIHITH 00pabOTKY M aHATN3 PE3YJIbTATOB SKCIIEPUMEHTOB U UCITBITAHUN;

- -aHAIM3WPOBATh BO3HUKAIOIINE B HAYYHO-UCCIIEIOBATEIBCKONU JCSITEIBHOCTH
3aTPYAHEHHS ¥ CIOCOOCTBOBATH UX Pa3PEIICHHUIO.

Braoems:

— npueMaMu  pa3pabOTKM  IUTAHOB W NPOrpaMM  TMPOBEACHHUS  HAyYHBIX
WCCIIeI0BaHUM, TEXHUYECKUX Pa3pabOTOK, 3alaHui JIsl UCTIOJTHUTEIEH

3. Kpartkoe coneprkanue MpakTHKH

[IpeqmumiioMHass TpakTHKa BKJIIOYAET dTalbl O3HAKOMJICHUS C TPUHIIATIAMA
OpraHM3aliyi Hay4YHbIX MCCIeOBaHUM 1 ydeOHON paboThl (Moaynu 1, 2) U Tanm MpakTUYECKOTo
OCBOEHUS JSITEbHOCTH yYEeHOTO-HCcea0BaTens (MOayIb 3).

Monyns 1. BBenenue.

[emn w 3amaum  OpeIIUIUIOMHON TMpakTUKH. OpraHu3allMOHHO-METOIUYECKUE
MEpOTIPUSITHSL.

Monyne 2. 3HAaKOMCTBO € OpraHM3alMell  HAyYHO-HCCIIEIOBATEIbCKOM U
00pa30BaTeNbHON IS TEIbHOCTH.

[lpuHnunel,  TexHoJoruu, GOpMBI W METOJAbl  OpraHM3alMd  HAy4YHO-
HCCIIEIOBATEeNIbCKON JESITETbHOCTH Ha TMpUMEpe OpraHu3allid HaydHOW paboThl Kadenpsl
(mpoGiemHOM nabopaTopuu, HAYYHOW Tpymmbl). [IpHHITUIBI, TEXHOIOTHUH, (GOPMBI U METOJbI
00y4eHHS CTYJICHTOB Ha IPUMEPE OpraHu3alluu yaeOHOH paboThl Kadeaphl.

Monynb 3. BeinosiHeHUE UHIMBUIYAIBHOTO 3aaHUSI.

Co6op, obpaboTka u cucreMaru3amus WHPOpMaIMOHHOTO Marepuana. OdopmieHue
otueta. JInuHoe ydactue oOydaromierocsi B BBIMOJIHEHUHM HAyYHO-HCCIEA0BATEIbCKOW pabOThI
Kadeapsl.

4, OOBeM IpEeIUIIIOMHON TPAKTUKH

Bupl yue6HOM paboThI Bcero
3auer. Axanem. ACTpOH. 4acoB
€IMHUILI 4acoB
OO61ast Tpy10€MKOCTh TUCIHUILIAHBI TI0 90 324 243
yueOHOMY IUIaHy ’
CamocrosrensHas pabora (CP): 8,99 323,8 242,85
KoHTtakTHas caMocTosTebHAsI paboTa 0,2 0,15
CaMocTosATENbHOE BBINOJHEHUE Pa3lIEioB 8,98 323,8 242,85
JTUACIIATUTMHBI
Bun uToroBoro KOHTpOJIs: 3a4eT / IK3aMeH 3a4eT ¢ OIEHKOM

AHHOTanus pado4ye MporpaMmbl
«3ammTa BBINYCKHON KBaIH(pUKanuoHHOH padoTe» (b3.5.01)

1. Iens THUA —sBisercss o0ObEeKTUBHAS OICHKa YPOBHS C(HOPMHUPOBAHHOCTHU
OOIIEeKyIBTYPHBIX, 00IEenpopecCHOHATBHBIX U MPO(PECCHOHANBHBIX KOMIETEHINH BBIITYCKHUKA
YHUBEPCUTETA, €r0 TOTOBHOCTH K BBITIOIHEHUIO MPO(ECCHOHATBHBIX 33/1a4.

3ajaud rOCYJApCTBEHHOM WTOrOBOM aTTECTallUd — YCTAHOBJIEHHE COOTBETCTBHUS
COJepKaHMsA, YpPOBHA W KayecTBa IOJrOTOBKM BbIMYCKHUKA TpeboBanusm @OIOC BO;
MOTHBALMS BBITYCKHUKOB Ha JalbHEHIIee TOBBIIIEHHE YPOBHS KOMIIETEHTHOCTH B M30paHHOM
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cdepe npodeccnoHaTbHON ACATEIbHOCTA HAa OCHOBE YIIyOJICHUS U PACHIMPEHHS TOJTYYSHHBIX
3HaHUH W HaBBIKOB MYTEM MPOJOJDKCHHMS TIIO3HABATEIbHOM JEATENbHOCTH B  cdepe
IIPAKTUYECKOr0 PUMEHEHMS 3HAHUNA U KOMIIETCHIIAMN.

2. B pesynaprare mpoxoxaenus ['MA oOywaromuiicss mo mporpamMme OakajiaBpHuara
JIOJIKEH:

Obaaoams cnenyromumu (OK, OIIK, I1K) komnereHusmu:

- CIOCOOHOCTh MCHOJIB30BATh OCHOBBI (MIIOCOMCKUX 3HAHUU U (POPMHUPOBAHUS
MupoBo33pendeckoit nozuipn(OK-1)

- CIOCOOHOCTh ~ AHAJTU3UPOBATH  OCHOBHBIE  OJTambl M 3aKOHOMEPHOCTH
HCTOPUYECKOTO pa3BUTHs 00IIecTBa st GopMHUpOBaHMs TpaxaaHckoi nmo3unuu (OK-2)

- CIOCOOHOCTh HCIIOJIb30BAaTh OCHOBBI AKOHOMHYECKMX 3HAHMWA B Pa3IMYHBIX
chepax xuzHeaesreapHocTH(OK-3)

- CIIOCOOHOCTh MCMOJIb30BaTh OCHOBBI IMPABOBBIX 3HAHUI B Pa3NMYHBIX cdepax
nestenbHOCTH(OK-4)

- CIOCOOHOCTh K KOMMYHHUKALIUM B YCTHOW M MUCHbMEHHON (hopMax Ha PyCCKOM U
MHOCTPAHHOM  sI3bIKaxX JJIi  pEIIeHUs 3aJad  MEXKIMYHOCTHOIO U MEXKYJIbTYpHOTO
B3anmoaeiicTeusi(OK-5)

- CIOCOOHOCTH paboTaTh B KOJIJIEKTUBE, TOJEPAHTHO BOCIPUHUMATh COLMAJIbHBIE,
ITHUYECKHE, KOH(eccnoHanbHble U KyabTypHble pasinundus(OK-6)

- CIIOCOOHOCTH K CaMOOpraHu3aIuy U camooopazoBannio(OK-7)

- CIIOCOOHOCTH HCIOJIB30BATh METOABI U HHCTPYMEHTHI (PU3UUYECKOM KYIBTYpbI JUIs
obecreueHHs OJHOICHHON COMaIbHOM 1 ipodeccuonanbHoi aestenbHocTH(OK-8)

- CIOCOOHOCTh HCIMOJIB30BaTh IMPUEMbl OKa3aHMUSA MEpBOH IMOMOIIM, METO/bI
3aIUTHI B YCIOBHSX Upe3BhIYaiiHbIX cuTyaruii(OK-9)

- CHOCOOHOCTh u TOTOBHOCTb UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIMILINH B podeccrnoHanbHoi aestenpaoctd (OITK-1)

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (PM3MYECKON KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHMM BEIIEeCTBA M TMOHUMAHUSA
OKpYKaroIero Mupa u spieHuii mpupoapi( OITK-2)

- TOTOBHOCTb HCIOJIb30BATh 3HAHHSI O CTPOEHHM BEIIECTBA, MPUPOJIE XUMHUUECKOM
CBSI3U B Pa3IMYHbIX KJIaccaX XMMHUYECKUX COCIUHEHUH JIsl IOHUMaHMs CBOMCTB MaTepUallOB U
MeXaHH3Ma XMMUYECKHX IPOLIECCOB, MPOTEKAONINX B OKpyxaromieM mupe(OITK-3)

- BJIaJICHME IIOHMMAHHEM CYLIIHOCTH M 3HauyeHuss HHGPOpMAalUU B Pa3BUTUU
COBPEMEHHOTI0 HH(OPMALIMOHHOTO 00LIECTBA, OCO3HAHUS OMACHOCTH U YrpO3bl, BO3HUKAIOIIUX B
3TOM IIpollecce, CIOCOOHOCTh COOMIOAATh OCHOBHBbIE TpeOoBaHHS HMH(OPMAIMOHHOMN
0€30MacHOCTH, B TOM YHCIIC 3aIUThI TocyaapcTBeHHOM TaitHbi(OI1K-4)

- BJIQJIeTh OCHOBHBIMH METOJaMM, CIIOCOOAMHM M CpPEICTBAMHU IOJIyYCHHMS,
XpaHeHus, nepepaboTKu HMH(OpMalMU, HAaBBIKAMU PAa0OTHl C KOMIIBIOTEPOM KakK CpeJCTBOM
ympasienus uapopmanuei( OITK-5)

- BJIaJIeTh OCHOBHBIMM METOJaMM 3alllUThl MPOU3BOJCTBEHHOIO IE€pPCOHANa U
HACENICHUS OT BO3MOXHBIX MOCIIEICTBUIT aBapuii, KaracTpod, ctuxuiinbix oencteuii(OITK-6)

- CMOCOOHOCTP M TOTOBHOCTHh OCYILECTBIISAITh TEXHOJOIMUYECKHH Ipolecc B
COOTBETCTBUM C pErjJaMEeHTOM M UCHOJb30BaTh TEXHUYECKUE CpPEJCTBA I HM3MEpEHHs
OCHOBHBIX [TAPaMETPOB TEXHOJIOHYECKOTO MPOIlecca, CBOUCTB Chipbst U poaykuuu (ITK-1);

- TOTOBHOCTh IPUMEHATh AHAJIMTUYECKUE U UHUCICHHBIE METOJAbl pelleHUs
MIOCTaBJICHHBIX 3a/1a4, MCIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH, IPOBOAUTH
00paboTKy WH(pOpPMAIMK C UCIOJIb30BaHUEM NPUKIATHBIX HPOTPaAaMMHBIX CPeICTB chepbl
npodeccruoHanbHOU AesTensHocT (ITK-2);

- TOTOBHOCTh ~ HCIIOJIb30BaThb  HOPMATHBHbIE  JOKYMEHTBI IO  KauyecTBY,
CTaHJApTH3AMU U cepTU(DUKAUN TPOAYKTOB U M3JEIUN, JIEMEHThl SKOHOMUYECKOTO aHaIu3a
B mpaktudeckoit nesitenpHoct (ITK-3);
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- CMOCOOHOCTh NMPUHUMATh KOHKPETHBIE TEXHUYECKUE DPELICHUs IMpU pa3padoTkKe
TEXHOJIOTUYECKUX MPOLECCOB; BHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TOCIeACTBUI ux npumenenus (I[1K-4);

- CIOCOOHOCTH MCIIOJIb30BATh MTPAaBHUJIA TEXHUKU 0€30MAaCHOCTH, IIPOU3BOICTBEHHON
CaHWTApUH, TOXKAPHOH OE30MaCHOCTH M HOPMBI OXpaHbl TpPyHIa; H3MEpPATh M OICHUBATh
napamMeTpsl MPOU3BOJCTBEHHOTO MHUKPOKJIMMATA, YPOBHS 3albIJICHHOCTH M 3ara3oBaHHOCTH,
ryma, u Buopanuu (I1K-5);

- CMOCOOHOCTh ~ HaJlAXHWBAaTh, HACTPaMBaTh W OCYIIECTBIISATH  MPOBEPKY
obopynoBanus u nporpammHubix cpezcts (ITK-6);

- CIOCOOHOCTh ~ TMPOBEPSATH  TEXHUYECKOE  COCTOSHHE,  OpPraHM30BbIBATH
npo(UITaAKTUYECKHEe OCMOTPBI U TEKYIIUH PEMOHT 00OpPYIOBaHHSA, TOTOBUTH O00OPYHOBAaHHE K
PEMOHTY ¥ MPUHUMATH 000pyaoBanue u3 pemonra (I1K-7);

- - TOTOBHOCTb K OCBOCHHUIO M JKCIUTyaTalldd BHOBH BBOJMMOTO O0OpYIOBAaHHUS
(IIK-8);

- CMOCOOHOCTh ~ AQHAJM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMI0, MOI0HpaTh
00opyoBaHuE, TOTOBUTD 3asBKU Ha proOpeTeHne u peMoHT odopynoBanus ([1K-9);

- CMOCOOHOCTh TPOBOJHUTH AHAIH3 CHIPhs, MATEPHAJIOB M TOTOBOW MPOMYKIIHH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanm3a (ITK-10);

- CMOCOOHOCTh BBISBISITH W YCTPAHATH OTKJIOHEHHS OT PEXKHUMOB pPabOTHI
TEXHOJIOTHYECKOTO 000PYI0BAHUS U TTapaMeTPOB TexHoJoruueckoro mporecca (ITK-11);

- CMOCOOHOCTh  TUTAHUPOBATh M TPOBOJUTH  (PU3WUECKHE W  XUMHUYECKHE
AKCTIEPUMEHTHI, TIPOBOJUTH 00paOOTKy MX PE3yIbTaTOB U OICHUBATH MMOTPEUTHOCTH, BHIJBUTAThH
TUINOTE3bl U yCTaHABJIMBATh TPaHUIIBI UX NMPUMEHEHHs, TPUMEHATh METOJbl MaTeMaTHYeCKOTo
ananu3a u MoaenupoBanus (ITK-16);

- FOTOBHOCTh TMPOBOJIUTH CTaHAAPTHbIE U CEPTU(PHUKAUOHHBIE HCHBITAHUS
MaTepHaIOB, U3JCNIUI B TeXHoJoruueckux mpoieccos (ITK-17);

- TFOTOBHOCTb HUCIIOJIb30BATh 3HAHUE CBOMCTB XUMUUYECKUX 3JIEMEHTOB, COAMHEHUN
1 MaTepHajIoB Ha X OCHOBE JJIs peIeHus 3a1au npodeccrnonanbHoi aestensHoctH (ITK-18);

- TOTOBHOCTb HCIOJIb30BAaTh 3HAHUS OCHOBHBIX (DM3UYECKUX TEOPUN Ui PEIICHUs
BO3ZHUKAIOMIMX (PU3UUECKHX 33/1a4, CAMOCTOSATEIBHOIO MpuoOpeTeHns (GU3NUeCKUX 3HaAHUM, Ui
MMOHUMAaHUS IPUHIIMIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE€ BBIXOAAIIUX 32 MPEIEbl
komnerentHocTH (ITK-19);

- TOTOBHOCTh H3y4aThb HAyYHO-TEXHHYECKYI0 HH(POPMAIUIO, OTCUECTBEHHBIM H
3apyOeKHBIN OMBIT 10 Tematuke uccieaoBanus (ITK-20)

3namo:

-MIOPSA0OK OpraHu3aluy, MIIAHUPOBAHUS U MPOBEACHUS HayYHO-UCCIEA0BATEIbCKUX
paboT C UCIIOIB30BAHUEM MOCIEAHUX HAYYHO-TEXHUUYECKUX JOCTHKEHUN B TaHHOM 0011acTH;

-(pU3UKO-XUMHUYECKUE OCHOBBI CHHTE3a METAIITIMYECKUX U HEMETAITHYECKIX MaTepraoB
Y IPUMEHATDH 3TH 3HAHUSI HA MIPAKTHKE;

-OCHOBHBIE TpeOOBaHUS K MPEJCTABICHUIO PE3YIbTATOB MMPOBEICHHOTO HCCIIEI0BAHNUS B
BHJIE HAYYHOTO OTYETa, CTaThU WX JOKIIAa;

Ymemn:

-CaMOCTOSITENIbHO BBISIBIISITh TEPCIEKTUBHBIC HANpaBIEHUS HAy4YHBIX HCCIEIOBAaHUM,
00OCHOBBIBAaTh AKTYaJbHOCTb, TEOPETUYECKYI0 M NPAKTUYECKYIO 3HAYUMOCTbh MPOOJIEMBI,
MPOBOJUTHh JKCIEPUMEHTANbHBIE HCCIEIOBAHUS, aHAIM3HPOBaTh U  HHTEPIPETHPOBATH
MOJTy4EHHBIE PE3YIIbTaThI;

-OCYIIECTBIIATh MOUCK, 00pabOTKy M aHAJIN3 HAyYHO-TEXHUYECKOH MH(pOpMaIuu 1o TeMe
BBITOJIHAEMON pabOThI, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

-paboTaTh Ha COBPEMEHHBIX MPUOOPax, OPraHU30BBIBATH MPOBEICHUE YKCIIEPUMEHTOB U
WCIBITAHUMN, TIPOBOJIUTEH UX 00PabOTKY U aHATM3UPOBAThH PE3YIIbTATHI,

Braoemy:

-METOJIOJIOTHEH ¥ METOAMKON TpOBENEHHUs] Hay4dHBIX MCCIEJOBAaHUN; HaBBIKAMU
CaMOCTOSITEJIbHOW HAy4YHOH U UCCIIeI0BaTeIbCKOM paboThI;
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-HaBBIKAMU pabOThl B KOJUIEKTHBE, IJIAHUPOBATh W OPraHU30BHIBATH KOJJICKTHBHBIC
Hay4yHbI€ MHCCJIEI0BAaHUSA; OBJAJAEBATh COBPEMEHHBIMM METOJAMHM MCCIEAOBAHHSA U aHalIu3a
IIOCTABJIEHHBIX IPOOJIEM;

-CIIOCOOHOCTBIO peIIaTh IOCTaBJICHHBIC 3aJayd, HCIOJIb3YSl yYMEHUS W HaBBIKH B
OpraHM3alMi Hay4HO-UCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX paboT.

3. Kparkoe conepxanne MMA

l'ocynapctBenHast uToroBasi arrecTalus OakajlaBpoB — 3allldTa BbITYCKHOMU
KBaJTM(UKAIIMOHHON pabOTHl TPOBOAMTCS TOCYAApPCTBEHHOW HK3aMEHAIIMOHHON KOMHUCCHEN
(I'9K).

Kontpons 3Hanmii  oOywaromuxcsi, HojdydeHHbIXx 1pu  ocBoenun  OOIl,
ocyllecTBseTcs myTeM nposeaeHus 3amuTel BKP u npucBoenus kanudukanuu «oakamnaBp.

3amura BKP sBnsercs oO0s3arenbHOM MNpoLEAypod HTOrOBOW TOCYIapCTBEHHOU
aTTecTallud CTYACHTOB BBICIIMX YYEOHBIX 3aBEJCHMI, 3aBeplIaloUUX OOydeHHe 1o
HaIpaBJIEHUIO TIOJArOTOBKM OakanaBpuarta. OHa MPOBOIUTCS MyOJINYHO HA OTKPHITOM 3aceIaHuu
I'OK cornacHO yTBEp)KJIEHHOMY AE€KaHAaTOM TpaduKy, Ha KOTOPOM MOTYT IPUCYTCTBOBAaTh BCE
JKeJaroIlue.

Martepuainsl, IpeICTaBiIsieMble K 3alUTE:

— BBIMYCKHas KBalu(UKalMOHHas paboTa (MOsICHUTENbHAs! 3aIlUCKa);
3ajanne Ha BemoaHeHnne BKP;

— o13bIB pykoBoautens BKP;

— peuen3us Ha BKP;

— npe3eHTanud (pa3gaTOvHbIN MaTepuan), MOANUCAaHHAs PYKOBOIAUTEIIEM;

—  JOKJaj.

B 3agmaum  [DOK  BXOAST  BBISBICHHE  MOJATOTOBJICHHOCTH  CTYIAEHTa K
npo(eCCUOHAIBHON JIeTEIbHOCTH W IPHUHATHE PELIEHHs O BO3MOYKHOCTH BBIAUU €My
JUILIOMA.

Pemenne o nmpucyx/1eHUM BBIMYCKHUKY KBaJIM(UKAUK OakagaBpa NPUHUMAETCS Ha
3acemanuu ['OK npocTsIM OOJBIIMHCTBOM IPH OTKPBITOM TOJIOCOBAHMM UYJIEHOB KOMHMCCHUHU Ha
OCHOBAHUM PE3YJIbTaTOB UTOTOBBIX UCIIBITAHUN. Pe3ylIbTaTel ONpenensaroTCs OLEHKAMHU
«OTJIIMYHO», «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEILHON.

OOyuaromuiics MMeeT MpaBo NOJATh B ANEUIALUOHHYI0 KOMMCCHUIO ANEUIALUI0 O
HapylIeHHH, [0 €ro MHEHMIO, YCTAHOBJIEHHOW IpOLEIypbl  3aIUMUTHl  BBITYCKHOU
KBAJIM(HUKALIMOHHOM paboThl. AmeuAlus O HECOIJacuu C Pe3yJbTaTaMU 3allUThl BBITYCKHOMN
KBAJTM(UKALIMOHHOM pabOThl HE IPUHUMAETCS.

4.006beM porpamMmbl «3aluTa BEITYCKHON KBATHM(UKAIIMOHHON paObOThI»

Buner yue6HOI paboTh O0beMm
B 3aueTHBIX B akanewm. B actpomn.
eAMHUIIAX qacax gacax
OO0u1ast TpYA0EMKOCTb 10 y4€OHOMY IIIaHy 6,0 216 162
AyIUTOpPHBIE 3aHATHS: - -
CamocrosarenbHas pabora (CP): 6,0 216 162
Beinonnenue, Hanucanue U opopmileHHe 6,0 216 216
BKP
Bua uToroBoro KOHTpOJIS: 3amura BKP

AHHOTaN U padoyeil MPOrpaMmbl JUCHUIIIHHBI
«IlepeBox HayuyHO-TexHHYecKOil quTeparypsp (PT/1.B.01)

1 Ilenb OUCHUIUIMHBI — MPHOOpETEHUE OO0yJaroIUMHCS O0IIeld, KOMMYHUKATUBHON U
npodeccHoHAIbHON KOMIETEHIIUH, YypOBEHb KOTOPBIX Ha OTHENBHBIX JTamaxX s3bIKOBON
MOATOTOBKH TIO3BOJISIET BBITIONHATH PA3UUYHBbIE BUIBI MPO(ECCHOHATEHO OPHEHTHPOBAHHOTO
nepeBojia B MPOM3BOACTBEHHOW U HAYUYHOMU JI€ATEIbHOCTH.

2. B pe3ynbrare uzydeHus JUCIHUILIMHBI 00YYaIOIIUNACS 1O TporpaMMe OakanaBpuaTa
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JIOJIXKEH:

Obnadams CIENYIOIAMA KOMIIETCHITHSIMH:

— CHOCOOHOCTh K KOMMYHHKAIIUUM B YCTHOW M NMHUCHBMEHHOW (opmMax Ha PYCCKOM U
WHOCTPAaHHOM  SI3bIKAX JUISL  PEIICHUS 3a/lad  MEXKJIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoerctus (OK-5).

— TOTOBHOCTBIO H3y4aTh HAyYHO-TCXHHYCCKYI0 HWH(POPMAINIO, OTCUSCTBEHHBIA W
3apyOeKHBII ONBIT 10 Tematuke uccienopanus (I1K-20);

3uams:

— OCHOBHBI€ CITOCOOBI IOCTUKEHHUSI SKBUBAJICHTHOCTU B TIEPEBOJIC;

— OCHOBHBIC TIPHUEMBI ITEPEBOJIA; A3BIKOBYIO HOPMY M OCHOBHBIC (DYHKIIMH S3bIKa KaK
CUCTEMBI;

— JIOCTaTOYHOE /Ui BBITIOJIHEHUS TE€PEBOJIa KOJUYECTBO JICKCUYECKUX EIMHMII,
(hpa3eosoru3MoB, B TOM YHUCJIE COIMATBLHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKHUX PEAIUiA;
ymemy:

— MIPUMEHATHh OCHOBHBIEC TIPUEMBI TIEPEBOIA;

— OCYIIECTBJISITh TMHCHBMEHHBIH TEPEeBOJ C COONIOACHHUEM HOPM JIGKCHUYECKOM
SKBUBAJIEHTHOCTH, COOJIFOJICHHEM TPaMMaTHUUYECKHX, CHHTAKCHUYECKUX U CTUJIMCTUYECKUX HOPM;

— 0pOpMJIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYILECTBISATH NEPEBOJl C COOMIOACHHEM HOPM JIEKCUYECKOW SKBHBAJIEHTHOCTH,
COOJTI0/IEHNEM TPaMMATHYECKUX, CHHTAKCUIECKUX M CTHJIMCTUYECKUX HOPM TEKCTa MepeBoja H
TeMIOPATBHBIX XapaKTEPUCTUK UCXOJHOTO TEKCTA;

enademsn:

— METOJMKOM MpeanepeBOYeCKOro aHajlu3a TEKCTa, CHOCOOCTBYIOUIEH TOYHOMY
BOCITPUSITUIO UCXOTHOTO BBICKA3bIBAHNUS;

— METOJMKOM MOJArOTOBKH K BBIMOJIHEHUIO NIEPEBO/IA, BKIIIOYas MOMCK HH(GOpMaIuU B
CIPaBOYHOM, CIIEIMATILHON JTUTEpAType U KOMITbIOTEPHBIX CETAX;

— OCHOBaMHU CHCTEMbl COKpAIllEHHOM MepeBOMYECKOM 3alkCu TMpU  BBITOJHEHUU
nepeBoa;

— OCHOBHOW MHOSI3bIYHOM TEPMHUHOJIOTHEN CIIEIMATbHOCTH;

— OcHOBamU pedeprupoBaHUs U AHHOTHPOBAHUS JINTEPATYPHI 110 CIICUATBHOCTH.

3. Kpatkoe conepsxkanue TUCIUIUIUHBI:

Beenenue. [Ipenmert u poib mepeBoa B COBpeMEHHOM 00111ecTBe. Pazinuunblie BUIBI
nepeBoJia. 3aauyu ¥ MECTO Kypca B MOJArOTOBKE OakalilaBpa TEXHUKU U TEXHOJIOTHUH.

Mooynv 1: Ilepeeoo npeonosicenuii ¢ eudoepemennvimu popmamu Indefinite, Continuous.

1.1. CpaBHeHME TIOPsIAKA CTIOB B aHTVIMMCKOM M PYCCKOM TpeuioxkeHusx. [lepeBoy
MIPOCTOTO MOBECTBOBATEIBHOTO MPENIOKEHUS HACTOSIIETO, OyIyIIEro U MPOLIEAIEro BPEMEeHH.

Oco0OeHHOCTH TIEpEeBOJa BOIMPOCUTENBHBIX U  OTPHUIATEIBHBIX MPEATOKEHUH B
pa3IMYHBIX BpEMEHaX.

1.2 IlepeBon mpeanoxkenuit Bo BpeMmeHax Indefinite, Continuous. Urenue u nepeBoa 1o
teme "Xumus'".

Mooyns 2. Ilepesod mnpeonoogicenuti ¢ ucnoivzosanuem euoospemenuvix ¢popm Perfect,
Perfect Continuous

2.1. TlepeBox mnpemnoxenuid Bo BpemeHax rpynn Perfect, Perfect Continuous
(yTBepauTeNnbHBIC, BOMPOCUTENbHBIE U OTpUlLlaTeNbHble Gopmbl). OCOOEHHOCTH YMOTPEOICHUS
BCIIOMOTaTEIbHBIX TJIAr0JIOB.

2.2 TlepeBoa cTpanaTenbHOTO 3ayora. TpyAHble ciydau MepeBOJa CTPadaTesIbHOTO
3ajora.

Urenue u nepeBo TekcToB 1o Teme "Hayka u HaydHbie MeToIp1". AKTUBHU3ALIUS JIEKCUKU
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa nmpuaatouHbIX npemioxenui. [Ipunatounsie moanexamue. [Ipugarounsie
ckazyembie.  [lpumatounsie  ompenenuTenbHble.  [IpumatouHele  OOCTOATEIHCTBEHHBIE,
MPUIATOYHBIE OMOJHUTENIbHBIE.

2.4. Tunbl YCIIOBHBIX MPEJIOKECHUM, MIpaBUiIa U OCOOCHHOCTH UX mepeBofa. [IpakTuka
NepeBoia Ha MPUMEPax TeKCTOB 0 Xumuu, /{. M. Menoeneese, xumuueckoti mexHoi02uu.
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2.5. TlepeBox mpeIoKEeHUH ¢ y4eTOM TpaBUIIa coriiacoBanus BpemMeH. [Ipsamas u
KOCBEHHas peub.

2.6. Paznuunblie BapuaHTHI IEPEBO/Ia CYHIECTBUTEIBHOTO B MPEATIOKCHUU.

2.7. MopanbHbIe TJ1arojibl 1 0cOOEHHOCTH UX MepeBoa. Pa3BuTre HaBBIKOB IEPEBO/IA 10
teme "Hayka 3aBTpaiinero nus".

2.8. CrienmmanpHasi TepMuHOJIOTHS 110 Teme "Jlaboparopus'.

2.9. Cokpamenus. OcoOeHHOCTH UX TiepeBoia. Pa3BuTre HABBIKOB MEPEBOIA HA IPUMEPE
TeKCTOB 1o Teme "Jlaboparopusi, U3MEpEHUs B XUMUU'".

Mooynw 3. Ocobennocmu nepegooa npediodcenull ¢ UCHONb308AHUEM HeTUYHbIX PopM
enazona.

31 Henuunsie ¢popmsl Tnarona. MupuauTHB (HeonpeaeneHHas ¢opma riarona). Posb
MH(UHUTUBA B IPEUI0KEHUN U BapHaHThI IEPEBOJIa Ha pyCcCKUi A3bIK. [Ipuyactus urepyHaui.

32 UWudunutHBHBIE 000pOTHL. OOGOPOT NOTIOTHEHNE ¢ MHOUHUTHBOM. BapuaHTh
nepeBo/ia Ha pycCKui A3bIK. TepmuHosorus no teMe "CoBpeMeHHbIE TEXHOIOTUH .

33 OOopor mommexamee ¢ WHOUHATABOM. Pa3nmudHble BapHaHTHI IEPEBOJIA.
Tepmunonorus mo reme "XuMuueckass TEXHOJIOT U

34 TlepeBox mpu9acTHBIX 000POTOB. AGCOMIOTHBIHN puyacTHEI OOOPOT U BapUaHTHI
nepeBojia. PazButre HaBBIKOB TIEpPEBOIa 1O TeMe "XHUMHUUecKasi TEXHOJOTHS' .

OOmiee KomMYecTBO MOYIIEH — 3.

4. O6beM y4eOHOU TUCIIUTUTMHBI

o B B akanem.
Bunel yue6HOI paboTh 3a4ETHBIX
gacax
SIMHUTIAX
OO6mast TpyI0€MKOCTh TUCIUIUIMHBI TI0 Y4eOHOMY TUTaHY 4 144
KonrtakTtnas padora (KP): 1,8 64
Jlexuuu yuebHbIM NIAHOM He NPeOyCMOmMpPeHbl - -
[Tpaktuueckue 3ausatus (I113) 1,8 64
JlaGopaTopHbIE 3aHATHS YUeOHbLIM NAAHOM He NPeOYCMOMPEHbL - -
CamocrostensHas pabora (CP): 2,2 79,6
VYrpakHeHUs 10 COOTBETCTBYIONIUM pa3jieiaM AUCIUIUIMHBI 2,2 79,6
KonTtakTHas camocTosiTeNbHas paboTa 0,4 (0,2m0,2)
Bu koHTpOIs: 3a4€ET C OLICHKOM
B
N B actponom.
Buner yue6HOI paboTh 3a4ETHBIX
gyacax
eIMHULIAX
OOu1ast TpyA0E€MKOCTb AUCHUIUIMHBI 10 Y4eOHOMY IJIaHy 4 108
KonrakTtHas padora (KP): 1,8 48
Jlexuuu yuebHbIM NIAHOM He NPeOdyCMOmMpeHbl - -
[IpakTuueckue 3anstus (I13) 1,8 48
JIaGopaTopHbIe 3aHATHUS YUEOHbIM NIAHOM He NPedyCMOMPEHb - -
CamocrosarensHas pabora (CP): 2,2 59,7
VYrpaxxHeHus: M0 COOTBETCTBYIOLIUM pa3jieiaM AUCIHUILINHbI 2,2 59,7
KonTakTHas camocrosiTenbHas paboTa 0,3(0,15u
0,15)
Bun koHTpOIIA: 3a4€T C OLIEHKOU

AHHOTanusA padoveil NPOrpaMMbl JUCHUIIMHBI
«paxmanckas 3amuTa B ype3BblyaiiHbIX cutyauusx» (OPT/I.B.02)
VYuebnas auctuiuinHa "I paskjaHcKas 3aliiTa B Ype3BbIYAHBIX CUTYalUusAX" YUTAETCS B
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pamkax (axkynpTaTiBa B 1 WM BO 2 cEMECTpax U 3aKaHUYMBACTCS 3a4CTOM.

1 [enp IUCUUIUIMHBI -- MOATOTOBUTH CTYJIEHTA K OCMBICICHHBIM IPAKTUYECKUM
JNCUCTBHUSAM IO OOECHEYCHUI0 CBOCH OE30MacHOCTH W 3alUThl B YCJIOBHUSX BO3HUKHOBEHUS
YpE3BbIYAHOM CUTYallMU IPUPOJIHOTO, TEXHOTC€HHOI'O U BOEHHOT'O XapaKTepa.

OcHOBHOW 3ajaueil AUCHUIUIMHBI SBIAETCS (OPMHUPOBAHHE YMEHHUH U HABBIKOB,
MO3BOJIAIOIIMX HAa OCHOBE M3Y4YEHHUs OMACHBIX MU TOPAXKAIMUX (PAKTOPOB HYPE3BBIYAMHBIX
CUTYyallMil MPUPOJHOrO, TEXHOTEHHOTO W BOEHHOTO XapakTepa, APYTHX OINAaCHOCTEW yMeso
pelarbk BONPOChl CBOEHM O€30IIaCHOCTH C MCIOJIb30BAHHUEM CPEACTB CHCTEMbI I'Pa)JIaHCKOU
3aIUTHL.

N3yuenune xypca rpaKJaHCKOW 3alllUTHI B YPE3BBIYAMHBIX CUTYAIUSAX MPU MOATOTOBKE
0akalaBpOB 1O TEXHUYCCKUM HAMPABICHUSAM IMOATOTOBKH W CIICIUATBHOCTSIM HAMPaBICHO Ha
npuoOperenue creayronux kommerenimii OK- 9, OIIK- 6, ITK-4.

2. B pe3ynbrate 0CBOCHUS AUCIHUILIMHBI CTYACHT JOJIKCH:

3HamMy:

-XapaKTePUCTUKH TIPUPOJIHBIX OENCTBUM, TEXHOTEHHBIX aBapuii W KaTacTpod Ha
pagraImoHHO, XUMHUUYECKH U OMOJIOTUYECKU OTIACHBIX 00BEKTax, Mopaxarone GaxkTopbl APyrux
OMAaCHOCTE;

-OCHOBBI BO3JICMCTBHUSI OTMACHBIX (PAKTOPOB UYPE3BBIUAWHBIX CHTyaI[Uii Ha YeIOBEKa H
MIPUPOIHYIO CPENY, TOMYCTUMBIC TIPEIETbHBIC KPUTEPUHU HETATUBHOTO BO3/ICUCTBUS;

-Mephl 0€30MacHOTO TIOBEACHHS MpU TpeObIBaHUM B pailloHax (30HAX) IOXKAPOB,
PaIMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHNS;

-CocoObl M CpeJCTBa 3alllMThI 4YEJOBEKa OT BO3JACHCTBUS MOpaKkaloIUX (aKTOpOB
YPE3BBIYAITHBIX CUTYAIM MPUPOTHOTO, TEXHOTEHHOTO W BOEHHOTO XapakTepa.

ymems:

-MCIOJIB30BaTh  CPEJCTBA 3AIIUTHI OPTaHOB JbIXaHUS U KOXKHU, MEAUIIMHCKUE [T
CaMO3ALIUTHI U OKA3aHUS IOMOIIM IPYTUM JIFOJISIM;

-IIPUMEHSTH [IEPBUYHBIE CPEACTBA NOKAPOTYLIEHUS VIS JIOKATU3ALMH U TYLLICHUS
rokapa, BOSHUKIIIETO B ayIUTOPUH (JTaOOpaTOpun);

-0Ka3bIBaTh ceOe U IPYTUM MOCTPAJaBIIMM MEIUIIMHCKYIO TOMOIIb C UCTIOIb30BAaHUEM
TabeNbHBIX U TOJPYYHBIX MEIUIIMHCKUX CPEJICTB.

enadems.

-npuéMaMu IPOBEACHUS YaCTUYHOM caHUTapHON 00pabOTKH MPU BBIXOJIE U3 paiioHa
(30HBI) PAAMOAKTUBHOTO, XUMHUYECKOTO ¥ OMOJIOTHYECKOTO 3arps3HEHUS (3apaskeHHs);

Crocob6aMu U TEXHOJIOTUSIMU 3alUThI B YPE3BBIYANHBIX CUTYAIIHUSX.

3. Kpatkoe conepkanue IUCIUIUIIMHBIL.

1 OmacHoctu mnpupogHoro xapakrepa. CruxuiiHple O€ICTBHS, SBJICHUS TMPUPOIBI
pa3pyLIUTEIbHONM CHUJIbI - 3€MJIETPSICEHUS], HABOJHEHUS, CEJEBbIE NMOTOKH, OIMOJI3HU, CHEKHBIE
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00OBAJIBL, 3aCyXH, yparaHusl, OypH, MOXKapbl.

2 OmacHOCTM TEXHOTEHHOTO XapakTepa. ABapuM M KaTacTpodbl Ha paJUallMOHHO
OTMacHOM OOBEKTe, XMMHYECKH OIMAaCHOM OObeKTe, OHOJIOTUYECKH OIAcHOM OOBEeKTe; Ha
TpaHcmopTe  (KEJIEe3HOJOPO’KHOM,  aBTOMOOMJIBHOM,  pEYHOM,  aBHAllMOHHOM);  Ha
TUAPOCOOPYKEHUIX; HA KOMMYHAJIbHBIX CHCTEMaXx >KH3HeoOecTieueHusl.

3 OmnacHocTd BOEHHOTO Xxapakrepa. [IprMeHeHHe OpyKHS MacCOBOTO TMOPAXKEHUS
(smepHOrO, XMMHUYECKOTO, OHMOJOTHMYECKOro), OOBIUHBIX CpPEACTB C  3aKUTaTeNbHBIM
HAaIllOJJHEHUEM, HOBBIX BHUJOB OpPYXHUSA. 30HBI 3apa)X€HUsT OT CPEICTB TMOPAXKEHUS U UX
BO3/ICMICTBUE HA HACEJICHUE U OKPYXKAIOIIYIO IPUPOJIHYIO CPEy.

4. TloxapHasi 0e30MaCHOCTh — COCTOSHUE 3alllMIIIEHHOCTH HACEJIeHUs, HMMYIIECTBa,
oOmiecTBa W rocyaapcTBa OT moxkapoB. [lokapHas omacHOCTh (NMPUYMHBI BO3HUKHOBEHUS
MoXKapoB B 3JaHMSX, JEeCHble Moxkapbl). Jlokanuzaunusa u TymeHue noxkapoB. [Ipocreiimue
TEeXHUYEeCKUe cpeacTa noxkapotymenus (oraerymurenu OIl -8, OV-2) u npaBuia moyibp30BaHUS
HMH.

5. Kommneke Mmeponpustuii rpak1aHCKOM 3alIUTHI HACEICHUS.

Onogemienre 1 HHPOPMUPOBAHUE HaceTIeHHs 00 onacHOCTH. [IpuHsATHE HaceTeHHEM
curHaiioB omnoBeuleHus: («Buumanue Bcem!», «Bo3gymnas TpeBoray, «PammanuonHas
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5.1.

OIMACHOCTBHY, «XUMHUYECKas TpeBora», «OTOO OmacHOCTH») M MOPSAAOK NEHCTBUS IO HUM.
DOBakyalusi HaceJleHUs U3 30HBI OonmacHOCTH. CrocoObl 3Bakyalnu OKCTpEHHas SBaKyalus
CTYAEHTOB U3 ayIUTOPUU IIPU BOSHUKHOBEHUH I10Kapa.

CpencTBa MHAMBUYATbHOU 3amuThl opranos asixanus (I'T1-7, T'TI-7B, I'TI-9, P-2, V-
2K, PITA-1, PIIT-67M, PY-60M, «®enukcy», I'’I3K, AT, AI1I'-3, [13VY-K, UII-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uyenoBeka. MeauIMHCKUE CPEJICTBA 3AIUTHI .

CpencrTBa KOJUIGKTMBHOW 3alMThl HacejdeHus. Ha3naueHue,  3alUTHBIE CBOMCTBA

yoexum. IIporuBopaauannonusie ykpeitus (IIPY, nonzemubie nemexoqHbie Nepexobl,
3aryOJIeHHBIE CTaHIMH METPOIIOJINTEeHA), IPOCTEHIINE YKPBITUS (TpaHLIEH, OKOIIbI,
nepexpbIThie 1enn). [IpaBuna 3ansTus yoexuia.

6. Oxa3zaHue mepBOW MEAMIMHCKOW IMOMOIIM TPH OXOTaX, PAHEHHSX, 3aPAKCHHSIX.
[IpoBenenne yacTUUHOM caHUTAapHON 0OpPabOTKM KOXKHBIX IMOKPOBOB YEJIOBEKA MPH BBIXOJE U3
30H PaJUOAKTHUBHOIO, XMMHMYECKOTO M OHOJIOTHYECKOIO 3apakeHWs (3arps3HEHMs), U3 30H
M0>KapOB.

7. JluxkBuanusi MocieACTBUI 4pe3BblYaiiHON cuTyanuu. PaguannoHHas U XUMHUYecKas
pa3Beqka oyara mopakeHus (3apaxkeHus). ABapuilHO-cmacaTelbHbie paboThl. CrenunaibHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTUBAIMsA, Jera3aius, JIe3uH(EeKIus,
JIe3UHCEKIUS

8 DkcTpeHHas 5Bakyanus W3 ayguTopud (JTabopaTopuu) B YCIOBHAX IIOXKapa,
paaualliOHHOTO, XUMHUYECKOr0, OMOJIOTHYECKOTO 3arpsi3HEHUSI TEPPUTOPUH C HCIOJIb30BAHUEM
npocTernmx cpeacts 3amuthl («Dennkey, I'/13K, npotusorasa I'TI-7 ¢ ATIT-3).

4. O6beM y4eOHOU TUCIIUTUTMHBI

Bun yaeOHoM paboThI B 3avernbix equaniax | B akageMm. gacax
Oo0mas TPYIOEMKOCTh B0 (9100%0081050503 o 1 36
y4eOHOMY TUTaHY
AyaUTOpHBIC 3aHATHS: 0,44 18
Jlexun 0,44 18
CamocrositensHas pabora 0,56 17,8
CamMocTosTenpHOE H3yUeHHE Pa3/IeiioB 0,56 17,8
JIACIIMILTHHBI
KonTtakTHas camocTosiTebHas paboTa 0,2

BI/II[ HUTOT'OBOI'O KOHTPOJIA: 3a4UCT - -

Bunx yaeOHoM paboTh B 3aueTHBIX equHHAIIAX B actponom.

yacax
OO01ast TpPyA0EeMKOCTh AUCHUTITHHBI 1 27
AyIUTOpHBIC 3aHATHS: 0,44 13,5
Jlexuuu 0,44 13,5
CamocrosrtenpHas paboTa 0,56 13,35
CaMocCTOATENHbHOE U3YUCHHUE Pa3/IeoB 0,56 13,35
JTUACIUATUTHHBI

KonrakTHas camocrosiTenbHas paboTa 0,15

Bug utorosoro KOHTPOJIA: 3a4UCT - -

5. TPEBOBAHUA K YCJIIOBUSAM PEAJIM3AIIUU ITPOI'PAMMBbI
BAKAJIABPUATA

Tpe6oBanusi kK KaIpOBOMY 0GecTIeYeHHIO

KanpoBoe obecriedeHne mporpaMMbl OakajiaBpruaTa cCOOTBETCTBYyeT TpeboBanusm @I'OC
BO:
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- peanu3anuio nporpaMMel 6akajgaBpuara 00eCIedMBaIOT HAYyYHO-IIEJarorunuecKue
paOOTHMKM YHUBEPCUTETa, a TaKKe JIMIA, NPUBIEKAaeMble K peaju3ald IpOrpaMMBI
OakajaBpuaTa Ha YCIOBUSIX T'PaKAaHCKO-TIPABOBOTO JOTOBOpa, KBaMH(UKALUS KOTOPBIX
COOTBETCTBYET  KBAJM(PHKAIMOHHBIM  XapaKTEPUCTHKAM, YCTaHOBJIEHHBIM B  EjnHoM
KBaJTM(UKAIIMOHHOM CIIPABOYHHMKE JOJDKHOCTEH PYKOBOJAMTENECH, CHEIHMAINCTOB U CITyXKAalluX,
paznen «KBanudukannoHHBIE XapaKTEPUCTHKH TOJDKHOCTEH PYKOBOJHUTEICH M CHEIUAINCTOB
BBICHIETO MPO(ECCHOHAIBHOTO U JIONOJHHUTEIBHOTO IPO(ECCHOHAIBHOTO 00pa30BaHUMY,
YTBEP)KICHHOM IpuUKa3oM MUHHUCTEpCTBA 3ApPAaBOOXPAHEHUS U COLMAIBHOTO pa3BUTHUSA
Poccuiickoit ®enepanun or 11.01.2011 Ne 1n (3apeructpupoBan MunucrepcrsoM HOctunuun
Poccuiickoit ®@enepanuu 23.03.2011, Ne 20237) u mpodeccMOHaIbHBIMU CTaHJIApTaMu (Tpu
HaJIM4un);

-JI0Jsl  INTAaTHBIX ~ HAyYHO-TIENArOTMYeCKHX  pa0OTHHKOB (B TPHBEIEHHBIX K
LETIOYUCIICHHBIM 3HAYeHHUSM CTaBOK) OoJjiee 50 MpOIIEHTOB OT OOIIEro KOJWYECTBAa HAYYHO--
NeJarornyeckux pabOTHUKOB YHUBEpPCHUTETA (aKaJieMUUYeCKuil OaKkalaBpuar);

- JIONsl HAYYHO-TIEJarOTHYECKHX DPAOOTHUKOB (B TPUBEICHHBIX K IICJIOYHCICHHBIM
3HAYEHHUSIM CTaBOK), MUMEIOIIMX YYEHYIO0 CTeNeHb U (MJIM) Y4Y€HOEe 3BaHMe, B OOIEeM 4Yuclie
Hay4HO-TIEJTaTOTHYECKUX PAOOTHHUKOB, PEATH3YIONIUX MporpamMmy OakajgaBpuarta, Oosiee 60
MPOIICHTOB;

-JI0JIsl  HAYYHO-TIEJaroTHIeCKUX paOOTHUKOB (B TMPUBEACHHBIX K IIEJIOYHCICHHBIM
3HAQYEHHSIM CTAaBOK), MMEIOIHNX OOpa30BaHME, COOTBETCTBYIOIEE MPO(HI0 MpenoaaBaeMoit
JTUCITUTIIUHBI (MOAYIIsT), B OOIIEM YHCIie HAYYHO-TIEIarOoTHUeCKiX paOOTHUKOB, PEaU3YIONINX
nporpammy OakayiaBpuara, coctasiisieT 6osiee 80 mpOIeHTOB;

- CPEOHEroJoBO€  YWCIO  MyOJIMKAanui  HAy4YHO-NIEAArOTHUYECKUX  pabOTHHUKOB
YHUBEpPCUTETA 3a MEPHOJ peaiu3alii MmporpamMmel OakaiaBpuara B pacdyere Ha 100 HaydyHO--
MeJarornyeckux paboTHUKOB (B MPUBEIEHHBIX K IEJIOYHCIECHHBIM 3HAUEHUSM CTaBOK) JTOJIKHO
COCTaBJIATh HE MCHee 2 B JKypHajaX, MHIACKCHpPyeMbIX B 0a3ax maHHbix Web of Science wnm
Scopus, i He meHee 20 B KypHallaX, MHIECKCUPYEeMbIX B PoccuiickomM HMHAEKCE HAYyYHOTO
LUUTUPOBAHUS;

- JoJi1 pabOTHHUKOB (B MPUBEICHHBIX K IEJIOYHMCICHHBIM 3HAYEHUSM CTaBOK) U3 4YMCIa
pykoBojuTeled W pabOTHUKOB  OpraHu3alyii, JesSTeNbHOCTb KOTOPHIX  CBsi3aHA C
HaIpaBJIEHHOCThI0 (TIpodruieM) peann3yeMol NIporpamMmbl OakajgaBpuara (HMMEIONIUX CTax
paboThl B JaHHOW MpodecCHOHAIBHOW 00JacTH HE MEHee 3 JIeT) B 00IeM 4uciie paboOTHUKOB,
peau3yroumx nporpaMmmy Oakanaspuara, He 6osee 10 mpoLeHTOB.

- ofmee pYKOBOACTBO HAaydyHBIM  COJEp)KaHMEM MporpamMmbl  OakajaBpuara
OTpEeNeIEcHHOW  HampaBleHHOCTH  (MpOoQuiis)  OCYHIECTBISETCS  INTATHBIM  HAy4YHO--
MeJarornyeckuM pabOTHUKOM OpraHU3ally, UMEIOIIUM YYEHYIO CTEHEeHb, OCYIIECTBIISIOIINM
CaMOCTOSITENIbHbIE HAay4YHO-UCCIIEIOBATEILCKUE MPOEKThl U yYACTBYIOIIUM B OCYIIECTBICHUU
TaKUX MPOEKTOB M0 HaMpaBlIeHHIO (TTPOUITI0) MOATOTOBKH, UMEIOIIUM €XKETOIHbIC MMyOIuKaluu
[0 pe3ylbTaTaM YKa3aHHOW HAy4YHO-HCCJIENIOBATENbCKOW  JIEATENIBHOCTH B BEAYIIHMX
OTEUECTBEHHBIX U (MJIH) 3apyOSKHBIX PEIICH3UPYEMBIX HAYUHBIX JKypHAIaX U U3JaHHIX, a TAKKE
OCYILIECTBIISIONIUM €XKETOTHYIO anpoOaInio pe3ylnbTaToB yKa3aHHOU HAYyYHO—
HCCIIEeIOBATENIbCKON AEITETbHOCTH Ha HAIIMOHABHBIX U MEXyHAPOIHBIX KOHPEPEHIUSX.

5.2. MaTrepuaJIbHO-TEXHHYECKOe o0ecnedeHue

MarepuanbHO-TeXHHUYECKass 0a3a  yHHMBEpPCHTETa COOTBETCTBYET JAEHCTBYIOLINM
NPOTHBOIOXKAPHBIM TMpaBWJIaM M HOpPMaM M oO0ecleyuBaeT TMpPOBEJACHUE BCEX BHUJOB
JUCUMIUIMHAPHOM W MEXIUCHUIUIMHAPHOM  IMOATOTOBKHM, MPAaKTUYECKOM W Hay4yHO-
HCCIIeI0BATENLCKOM paboThl 00yUyaromuxcs, IPeyCMOTPEHHBIX YU€OHbBIM IJIAHOM.

IlepeyeHp MaTepUaNIbHO-TEXHUYECKOTO 00ECIeUeHHs BKIIOYACT: JIGKLIMOHHbIE YyueOHbIe
ayaquropun  (00OpyIOBaHHBIE BHJICONPOEKIIMOHHBIM OOOpYJOBaHHWEM JJsl TNpe3eHTalui,
CpeACTBaMU 3BYKOBOCIIPOM3BEICHHS, SKPAHOM, U UMEIOIIMMU BbIX0Jl B MIHTEepHET), moMeIeHus
IUISL TIPOBE/ICHUS] CEMUHAPCKUX U MPAKTHUECKUX 3aHATHH (000pyaoBaHHbIE yueOHOI Mebenbio),
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Ooubnnoreky (UMEIONIyl0 pabdoure KOMIBIOTEpHBIE MecTa Jisi OakaJaBpOB, OCHAIICHHBIE
KOMITLIOTEpaMH ¢ JOCTYIIOM K 0a3aMm JaHHBIX W BbIXoAoM B MHTepHer), mabopatopuw,
OCHAIIICHHBIE COBPEMEHHBIM OOOpYJOBAaHHWEM ISl BBINOJHEHHUS HAYYHO-HCCIIEAOBATEIBCKOM
paboThl, KOMIBIOTEPHBIE KiacChl. [Ipu HCIONB30BAaHUM AJICKTPOHHBIX W3JIAHUN YHUBEPCHUTET
o0ecrieynBaeT Kaxa0ro oOy4aromerocs BO BPEMS CaMOCTOSITENBHOM IOATOTOBKH pabodnm
MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXOJOM B MIHTEpPHET B COOTBETCTBUH C TPYIOCMKOCTHIO
M3Y4aeMbIX JUCIHUILINH.

MarepuanpHo-Texauueckoe obecriedeane OOIl  OakanaBpmara TIO HampaBICHUIO
noaroroBku 18.03.01 - Xwumwuueckass TexHoJorus, Tpodwmib — TeXHONOTHUS 3alUTHI OT
KOPpPO3UH, BKIIIOYAET:

5.2.1. OGopynoBanue, He0OX0AUMOE B 00pa30BaTEILHOM IPOIIECCE

[Torenumoctat IPC-ProMF, Bpamatonuiics nuckoBblii aiektpoa BO-06, BoasHbie 6anu
JIb-12, Ttepmoctar LOIP LB 200, marautabie memanku MSH-300, mexanudeckass memrajika
RZR-2021, warnutHas wemanka MR HEI-STANDART, cnektpodotomerp Cd-2000,
nopratuBHele pH-merpsl pH-410, nonomerp AHMOH 4111, ommerp BUTOK, nedexrockon
akycruueckuit MUYCK-1.0, numdoBanbHO-oNMpoBanbHelid  craHok MP-2, craHok ais
3anpeccoBku XQ-2B, mukporsepnomep [IMT-3M, metannorpaduueckuit mukpockon METAM
PB-21/22, cymwibnbiii mkad I1IC-80-01 CITY (mo 350 °C), mydenbnas neas SNOL 7,2/900,
raJibBaHnueckas ycraHoka PGG 10/3-B-1,5, mpodunomerp Mitutoyo Surftest SJ-310,
koppo3umeTp Bbicokoro pazpemeHuss MS1500E Handheld ER Corrosion Data Logger,
nmabopaTopHas KabWHa sl MOPOIITKOBOTO OKpamuBaHus ¢ muctosieroMm-pacmbuinrenem CTAPT-
50, poraunonHsiii abpazuomerp Taber Elcometer 5135, 6neckomep Elcometer 480, turpaTtop
noteHmuomerpudeckuii ATIT-02, Tommmuaomep Elcometer 456, ananutuueckue Becsl CE224-C,
aganutudeckue Beckl GR-200, amamutnueckue Becbsl OHAUS DV 215CD, TexHudecKrue BEChI
Ek 6001, agresumerp mmdpoBoii PosiTest ATM 20mm, yHuBepcanbHasi HCIBITaTeIbHAS
nByxkoyioHHas mammHa Shimadzu AGS-X6, monomerp AHMOH 4102, norenmmocratsl [PC,
muctuuiatopel  [19-4-02-«OMOy», mydenbras meup SNOL 7,2/1100, WCTOYHWUKH THUTaHUS
AKUII-1122.

5.2.2. YueOHO-HaTISIAHBIE T0COOUS

KommnekTsl mnpe3eHTanuii K JIEKIUOHHBIM KypcaM; HaOopbl 00pa3loB pazIUYHbIX
MaTepHUaIoB U MOKPHITHI.

5.2.3. Kommnbiorepbl, HH(POPMALIMOHHO-TEJICKOMMYHUKALIMOHHBIE CETH, alnapaTHo-
MIPOrpaMMHBIE U ay/IMOBU3YaIIbHBIE CPEICTBA

[IepconasibHbIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeBarensmu CD u DVD,
MpPUHTEpAaMU W  MPOTPAMMHBIMU  CPEJICTBAMHU; MPOEKTOPbI; JKPaHbl; ayAUTOPHS  CO
CTAIlMOHAPHBIMU KOMILJIEKCAMU OTOOpaXkeHus: HH(QOPMALMU C JTF0O0T0 3JIEKTPOHHOTO HOCHUTEJIS;
WEB-kameps1; 1mudpoBas kamepa K ONTHYECKOMY MHUKpOCKOMy; LudpoBoii doroanmnapar;
KOIKUPOBAJIbHBIC aNlIapaThl; IOKAJIbHAS CETh C BBIXOJOM B MHTEpHET.

5.2.4 TledatHble W DSJIEKTPOHHBIE OOpa3oBaTelbHbIE M HH(DOPMALMOHHBIE PECYPCHI

NudopmanroHHO-MeTOInYecKre MaTepralibl: yueOHbIe MOCOOUS O JUCIHUILTHHAM
BApUATHBHOW YacTU MPOTPaMMBbl; METOAMYECKHE PEKOMEHIAIMU K MPAKTHUYECKUM 3aHSITHUSIM;
pa3naToyHbI MaTepHall K JEKIMOHHBIM KypcaM; yuyeOHbIe (PUIbMBI IO TIpOIleccaM TEXHOJIOTHU;
ANIEKTPOHHBIC y4eOHbIE U3JAaHUS MO MUCIUIUIMHAM BapUATHBHOW YacTH, HAyYHO-TIOMYISpPHBIC
AIIEKTPOHHBIC U3TAHUSI.

DneKTpOHHBIE 00pa30BaTENbHbBIE PeCypChl: KadeapalbHble ONOINOTEKH EKTPOHHBIX U3IaHUN
M0 TUCIUIUTMHAM BapUaTHBHOW YacTH; AIIEKTPOHHBIE MPE3CHTALMU K pa3/ieiaM JIEKIIMOHHBIX
KYpCOB; yUeOHO-METOANYECKUE pa3paboTKH Kadeapsl B IEKTPOHHOM BUJIE; yueOHbIe (DUITBMBI K
paznenam JUCIHILTHH.

5.3. YueOHO-MeTOAMUYECKOE 00€ecTieueHue
s peanuzanuu OCHOBHOUM 00pa3oBaTENbHON MpPOTpamMMbl MOATOTOBKH IO MPOTPaMMeE
OakanaBpuaTa MO HAMPABICHUIO «XUMHYECKas TEXHOJIOTHs», MPopib « eXHOIOTHS 3allUThI
OT KOPPO3UW» UCTIONB3YIOTCS (POHABI yueOHOH, yueOHO-METOMUECKO, HAyIHOMH,
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MEPUOINYECKON HAayYHO-TEXHHUUYECKOW JuTeparypsl MHPOpPMAIMOHHO-0MOIMOTEYHOTO IIEHTpPA
(MUBL]) PXTY um. JI. . Menneneesa u xadep, y4aCTBYIOIIUX B peaTH3AIUH POTPAMMEI.
Nudopmanmonno-oudnuoreunsiii neHtp PXTY um. /I. . MenneneeBa oGecrieunBaeT

MH(POPMALMOHHYIO
BBICOKOKBATU()UITUPOBAHHBIX

NOAJIEPKKY  peaau3aluu

CIICIIMATUCTOB,

MIPOTrPaMMBHlI,
COBEPILIECHCTBOBAHHIO Y4eOHOTO TIpolecca,

COAECUCTBYET  MOATOTOBKE

HAyYHO-HCCIIEIOBATEICKONH paboThl, CIIOCOOCTBYET PAa3BUTHIO MPO(PECCHOHATBHON KYIBTYPHI

OyAyIIEeTO CIEeIHATUCTA.

@®onx MBI yKOMIIJIEKTOBAaH MEYaTHBIMUA M /WA 3JEKTPOHHBIMU HM3JIaHUSMH OCHOBHOM
y4eOHOH JIMTepaTyphl 10 BceM y4eOHBIM KypcaM, TUCHUILTHHAM (MoayisiM) coriacHo PI'OC
18.03.01 «Xumuyeckass TEXHOJIOTUSD».

OO6muii 06sem MmHOTOOTpaceBoro Gouaa MBI cocraBmser 1 690 895 k3.

Kaxnprit oOyuaromuiicsi Mo OCHOBHOW 0Opa3oBaTeIbHON MporpaMMe OOecTeueH He
MEHEee YeM OJIHUM Y4eOHBIM U OJIHUM y4eOHO-METOAMYECKUM IE€YATHBIM W/UIU AJIEKTPOHHBIM
W3JIaHUEM T0 KKJOW JUCHUIUIMHE MPO(ECCHOHANBHOTO IIMKIIA, BXOAAIIEH B 00pa30BaTeNbHYIO

MIPOrpaMMmy.

®onn pomnosHUTENbHON suteparypbl MBI Britouaer moMumo yueOHOW JUTEpaTyphbl

ouIIUATIEHEIE,

CIpaBOYHO-OMOIMOrpaduueckue,

3apyOexKHBIC TIEPHOANUSCKIE U HHPOPMAITUOHHBIC U3/IaHus.

NudopmaniioHHO-OMOTMOTEYHBI  IIEHTp 00ecreyruBaeT CaMOCTOSATEIbHYI0 paboTy
MarucTpoB B YUTAJIBHBIX 3aJIaX, MPEIOCTABIISS IIUPOKUH BBIOOP JUTEPATYPHI O aKTyaIbHBIM
HalpaBJIeHUsM, a Tak)Ke 00ecreurmBaeT OCTYNl K COBPEMEHHBIM Mpo(]eccHOHATbHBIM 0a3am
JAHHBIX, THOOPMAIIMOHHBIM, CIIPABOYHBIM M IIOUCKOBBIM CHCTEMaM.

Kaxxnprit obydaromuiicsi ooecredeH CBOOOIHBIM JOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOl
uMeercst JocTyn K cetu MuaTepHeTr, kK InekTpoHHO-OuOmmoreunbiM cucreMam (OBC) u
aNeKTpoHHOU Ombmmoreke (Ob) YHuBepcuTeTa, KOTOpBIE COAEP)KAT pa3jIuvHbIC W3JIaHUS T10

OCHOBHBIM

HN3y4aCMbIM

JIUCHHUIUIMHAM U

chopMHUpOBaHBl  TIO

CIICHUAIIM3UPOBAHHBIC OTCYCCTBCHHBLIC M

corjraCoBaHUIO C

paBooOIaIaTeNISIMU YIEOHOM U y9eOHO-METOAMYECKOM JINTEpaTypPHI.

Jost

OoJjiee  TOJHOIO |

OTIePaTUBHOTO

CIIPaBOYHO-OMOMHOTpaPUIECKOTO U

nHpopmanmonHoro obcmyxuBanus B MBI peanmn3oBaHa TEXHOJOTHS DJIEKTPOHHOW JOCTaBKH

JOKYMCHTOB.

DneKTpOHHbIE HMH(POPMAIIMOHHBIE PECYPCHI,

npodeccuonanibapie  BJI u crpaBouHbIE

CUCTEMBI, TocTymnHbIe noab3oBaTesiM PXTY um. [[.U. Menaeneesa B 2017 roay

No DIJIEKTPOHHBIN PexBu3uThl  moroBopa  (HOMED, XapakTepucTuka OMOINOTEYHOTO
pecypc nara 3aKJIIOYEHUS, CPOK donma,  moctyn K  KOTOpOMY
neicTBus), ccbuika Ha caiit ObC, MIPEA0CTABIISIETCS IOTOBOPOM
CyMMa JIOrOBOPa, KOJIMYECTBO
KITFOUe
1 OBC «Jlanb» IIpuHanIeXxHOCTh - CTOPOHHSIS

PexBusutel  gorosopa - 0OOO
«U3narensctBO «JlaHby», JOrOBOP
Ne(0917 ot 26.09.2016 .
Ccbuika HaA  cait
http://e.lanbook.com
CymmMma norosopa —45000-00
1o 25.09.2017 r.

KonuuectBo  kimroueit -
JOCTYIl JJisi BCEX TOJIb30BaTese
PXTY c noboro koMmberoTepa.

9bC -

OJeKTpOHHO-OMOIMOTEYHAsT  CHUCTEMa
m3narensctBa  "Jlamp" < —  pecypc,
BKJTIOYAIOLINI B ce0s Kak 3JIEKTPOHHbIE
BEPCUU KHHUI BEIYyIIMX H3JIaTEIbCTB
y4yeOHON M HaydHOU JuTepaTypsl (B TOM
YuCcIe YHUBEPCUTETCKUX HU3JaTelbCTB),
TaK U JIEKTPOHHbBIE BEPCUU
NEePUONYECKUX M3AaHUN MO pa3IuYHbIM

o0nacTsM 3HaHUIL. O9bC <« JIAHb»
IpeoCTaBIIsET MI0JIb30BATEIISAM
MoOmibHOE Tpwiokenne it 10S u

Android, B KOTOpBIX HWHTETPUPOBAHBI
OecrutaTHbIE CEPBUCHI IS HE3PSUUX
CTY/ICHTOB M CHHTE3aTOp PEUH.
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http://e.lanbook.com/

[Ipunaie;kHOCTh —

DNEKTPOHHO - | coocrBennast PXTY. DNEKTPOHHBIE BEPCUU YUCOHBIX U
OoubnmoTeyHas Ccebuika Ha caiir  DOBC  — | HayuHbIXx u3znaHuil aBTopoB PXTVY 1o
cucrema WBL | http://lib.muctr.ru/ BceM OOIL.
PXTY uM. | Jloctyn anas  IoJb3oBarenel
H.N.MenzeneeBa | PXTVY ¢ 1r000ro KOMIILIOTEpA.
(ma ©Oaze AUNBC
«UpOucy)
WNudopmanronno- | IlpuHamiexsocTs CTOPOHHSA. | DJEKTpoHHas OMOIMOTEKa HOPMATHUBHO-
CIpaBOYHast PexBusuter nmorosopa — OOO | texnumuecknx m3nanuit. Comepxur Ooiee
cucrema «HDOOPMITPOEKT», morosop | 40000 HannoHaIbHBIX CTaHAAPTOB U JP.
«TEXDOKCIIEPT» | Ne 165-1126/m ot 01 mapra 2017 | HT/
«Hopwmer, ipaBmita, | 1. 432240-00 Ccpuika Ha caT
CTaH/1apThl 9bC -
Poccuny. http://reforma.kodeks.ru/reforma/
1o 31.12.2017 r.
KomuuectBo  wmoweit — 5
JULEH3UN + JOKaJbHBINA TOCTYI C
komnbroTepoB MBI,
DneKTpoHHas [TpuHAISKHOCTH — CTOPOHHSIS B OBJl IOCTYIHB 3CKTPOHHEIC
onbnmoTexka PexBusuthl norosopa — PI'b, N . .
. BEpPCHH JccepTanuit Poccuiickoii
JiccepTaruit noroop  Ne 095/04/0-158 ot Toc i 6UG i
yIapCTBEHON OMOIMOTEKHU:
(BBJ). 29.09.2017 r. Cymma oroBopa -
299130-00 . ¢ 1998 roma — MO CHEUATBHOCTSIM:
Ccbuika nHa cautr OBC - "y "
s KOHOMHYECKHE Hayku'",
http://diss.rsl.ru/ "HOpHTICCKe HayKn"
o 31.06.2018 r. "M " ’
Koanuectso  xmouert — 10, CHATOTHHCCKHC }f,a yKa 1
. . [Icuxonoruyeckue Hayku'";
JUIEH3UHN +(JOKaNbHBIA TOCTYN U
pacrniedarka B UbL). ¢ 2004 roma - m©mo BceM
CHEIUAIBHOCTSM, KpPOME€ MEIUIUHBI U
bapmaruu;
¢ 2007 roma - 1@mO BceEM
CIEIHMAIbHOCTSM, BKIIOYas paboThl 1O
MEIUIMHE U (hapMallHH.
[IpuHaIIEKHOCTH — CTOPOHHSS Konnekuust  XypHalloB 1O  BceM
N3parenbcTBO Horoop ¢ POOU —6/m (kak | obmacTsM 3HaHWA, B TOM  UHUCIE
Wiley TPaHTO/IEPKATEIH ) U3BECTHBIE  JKypHal bl MO  XHUMHH,
ITuceMo PODU  Ne 779 or | MmaTepuaioBeICHHUIO, B3pPbIBYATHIM
16.09.2016 BEILlECTBaM U JIp.
KonuuecTBo kimtoueit - noctyn
Juts mosb3oBareneit PXTY no ip-
azipecaM HEOTpaHUYCH.
http://onlinelibrary.wiley.com/
1o 31.12.2017 r.
DNEeKTPOHHBIE [IpuHaIIEKHOCTH — CTOPOHHSS - ITlomHOoTekcToBas KOJUICKIIHS
pecypcenl HoroBop ¢ POOU —6/m (kak | AIEKTPOHHBIX KYpPHAIOB U3aTEILCTBA
W3/1aTeNbCTBA TPaHTOIEPIKATEIH ) Springer 1Mo  pa3IUYHBIM  OTPACisM
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http://lib.muctr.ru/
http://reforma.kodeks.ru/reforma/
http://diss.rsl.ru/
http://onlinelibrary.wiley.com/

SpringerNature

[Mucemo POOU Ne 779 or
16.09.2016

KosmmuecTBo Kimtouen - 10cTyn
st mosik3oBareneit PXTY no ip-
ajzipecaM HEOIPAHUYEH.
http://link.springer.com/

1o 31.12.2017 r.

3HaHUMU.

- IlonHoTekcToBhie 85 KypHaAJIOB
Nature Publishing Group

- Konnekuusa HaydHbIX IPOTOKOJIOB
[0  Ppa3IWYHbIM  OTpaciiAiM  3HaHWUH
Springer Protocols

- Komnnekuust HaydHbIX MaTepUasoB
B oOmactu  (U3MUECKUX HAYK W
ukuHupuHra Springer Materials (The
Landolt-Bornstein Database)

- IlomHbIi JOCTYI K CTATUYECKUM U
JUHAMUYECKUM CIIPaBOYHBIM H3JaHUSIM
1o 000 Teme

- PedeparuBnas 06aza MaHHBIX TIO
YUCTOM MW NPUKIAAHOW MaTeMaTHKe

ZbMATH

Royal Society of | [IpuHamIe)HOCTh — CTOPOHHSS Kosmnekiusi Bkiatouaer 44 kypHaia.
Chemistry HoroBop ¢ PODPU —6/m (kak | Temaruka: OpraHmyeckasi,
(Koponesckoe TPaHTOIEPIKATEIHN ) aHaJTUTUYECKas, (U3UYECKas XUMHS,
XAMHAYECKOE I[Mucemo PODOU Ne 779 ot | OMOXHUMHS, IICKTPOXUMHUS, XUMHUCCKHE
o01iecTBO 16.09.2016 TEXHOJIOTUH.

KonunyecTBo Kiroyen - A0CTyn

1utst mosib3oBateneit PXTY o ip-

ajZipecaM HEOrPaHUYEH.

http://pubs.rsc.org/

1o 31.12.2017 r.
2bC «Hayuano- | IIprHaanexHOCTh — CTOPOHHSIS DJIEKTPOHHBIE BEPCUU MEPUOJUYECKUX U
ANIEKTPOHHAS PexBusutel noroopa — OOO | HEMmepUOIUIECKUX A30AHUNA o
OonbanoTeKa «PYHDb», norosop Ne SU-28- pa3IMYHBIM OTPACISAM HAYKU
eLibrary.ru». 11/20116-3 ot 26.12.16T.

Cchuika Ha calrt -

http://elibrary.ru

Cymma norosopa -833 935-40

KonuuectBo kitoueii - moctyn

g nonb3oBatenedt PXTY mo ip-

azipecaM HeOrpaHUYeH

mo 31.12.2017 r.
QUESTEL ORBIT | IlpuHaiexHOCTh — CTOPOHHSIS ORBIT ABJIAETCS r7100aJIbHBIM

PexkBu3uthl  CyOIMIICH3MOHHOTO
noroopa — ITIHTB Poccun,
Horosop Ne QUESTEL /130 ot
09 suBaps 2017 rona.
Ccplika Ha
http://www.questel.orbit.com
KonuuectBo kmroweit - pocryn
it mosib3oBareeit PXTY o ip-

cauT —

OIICPATHBHO OOHOBJISIEMBbIM ITaTEHTHBIM
nopTajioM, MO3BOJIAIOIIUM OCYIICCTBJIATH
MMOHUCK B IMCPCYHC 3a4BOK HA MAaTCHTHI,

NOJy4eHHBIX,  npuOau3uTensHo,  §80-
NaTeHTHBIMU YUpEXKICHUSIMH B
Pas3INYHbIX CTpaHax MUpa u

MpEeaOCTAaBJICHHBIX 'PAHTOB.
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http://link.springer.com/
http://pubs.rsc.org/
http://elibrary.ru/
http://www.questel.orbit.com/

azipecaM HEOrpPaHUYEH
1o 31.12.2017 r.

10

ProQuest
Dissertation
Theses Global

and

[IpuHauIe)KHOCTD — CTOPOHHSA
PexBM3UTBI  CyONIMIIEH3MOHHOTO
noroopa — ITIHTB Poccun,
Horoop Ne ProQuest /130 ot
01.04.2017 r.

Ccpuika Ha cailt —
http://www.proquest.com/product
s-services/pgdtglobal.html
KommuecTBo kimrouen - nocTyn
1t moste3oBareneit PXTY o ip-
ajzipecaM HEOrpaHUYeH
1o 31.12.2017 r.

baza manneix ProQuest Dissertation &
Theses  Global (PQDT  Global)
aBTOpPHUTETHAs KoJUleKuus u3 Oonee 3,5
MJIH. 3apyO€XHBbIX JIucceprauui, Oosee
1,7 MIH. W3 KOTOPBIX TPEACTABICHHI B
MIOJTHOM TEKCTE.

11

American
Chemical Society

[IpuHauIe)KHOCTD — CTOPOHHSA
PexBu3utel  cyOMMIEH3MOHHOTO
noroopa — [ITIHTB Poccun,
Jorosop Ne ACS /130 or
01.03.2017 r.

Ccrlika Ha calT -
http://www.acs.org/content/acs/en
-html

KonuvectBo kimroued -  gocTyn
it mostb3oBareneit PXTY mo ip-
aZpecaM HeoTrpaHUYCH

mo 31.12.2017 r.

Kommekmus  >KypHaoB no
XUMHUYECKOM  TEXHOJOTHH
A3/1aTeIbCTBA American
Society

XUMHUHU H
Core +
Chemical

12

American Institute
of Physics (AIP)

[IpuHayIeKHOCTh — CTOPOHHSIS
PexkBU3UTHI  CyONHMIICH3MOHHOTO
noroopa — [ITIHTB Poccumu,
Jlorosop Ne Science /130 or
01.04.2017 r.

Ccplika Ha caur -
http://scitation.aip.org/
KonundecTBo kitoueit - noctyn
1utst moJib3oBateneit PXTY mo ip-

azpecaM HeorpaHUYCH
mo 31.12.2017 r.

KOJ'IJ'IGKHI/IFI KYPHAJIOB IO TEXHUYCCKHUM
N CCTCCTBCHHBIM HayKaM H3JaTCJIbCTBA

AMEpHUKAaHCKOTO  HMHCTUTyTa  (DU3HKHU
(AIP)

13

Science —
HAay4YHBbIM KypHAaJ
(ameKkTpoHHas
BEpCUs  HAy4YyHOU
0a3nl JTAHHBIX
SCIENCE
ONLINE-
SCIENCE
KOMITaHUH
American
Accociation for
Advancement  of
Science

NOW)
The

[IpuHaIexXKHOCTh — CTOPOHHSIS
PexkBusuthl  CyOIMIICH3MOHHOTO
poroopa — ITIHTB Poccun,
Jloroop Ne Science /130 or
01.08.2017 r.

Ccrpliika Ha caut —
http://www.sciencemag.org/
KonunuecTBo kirouent - 1ocTyn
Juts mosb3oBareneit PXTY no ip-
azpecaM HEOTPaHUYEH

1o 31.12.2017 r.

Science — oiuH U3 caMbIX aBTOPUTETHBIX

aMEPUKaHCKUX HAYYHO-TIOMYJISIPHBIX
XKypHaioB. HOBOCTM Hayku M TEXHUKH,
MEePEeOBbIE TEXHOJIOTUH, JIOCTIKEHUS
mporpecca, OOCYXJE€HHE aKTyalbHBIX
npoOyieM U MHOTO€ JPYyTroe.

14

Scopus

[IpuHanneXxHOCTh CTOPOHHSA
PexBusuter norosopa — I'TIHTD,
cyOnerieH3sHoHHBI ~ oroBop N

MynbsTUAMCIUIITNHAPHAS pedepaTUBHAS
W HayKoMeTpudeckas 0aza JTaHHBIX
n3narenbcrBa ELSEVIER
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http://www.proquest.com/products-services/pqdtglobal.html
http://www.proquest.com/products-services/pqdtglobal.html
http://www.acs.org/content/acs/en.html
http://www.acs.org/content/acs/en.html
http://scitation.aip.org/
http://www.sciencemag.org/

Scopus/076 ot 20.06.2016 T.
Ccbuika Ha cauT —
http://www.scopus.com/
http://www.scopus.com.
KosmuectBo kimroued - pocryn
st mosikzoBateneit PXTY mo ip-

azipecaM HEOIPaHUUYEH
1o 31.12.2017 r.

Pecypcer [TpuHaANEKHOCTH CTOPOHHSIS OTKpBIT JOCTYI K pecypcam:

MEXAYHApOAHOU Pexsusutel qorosopa — I'TTHTB, | WEB of SCIENCE - pedeparuBnas u

KOMIIaHUU CyOIMIICH3MOHHBIN JIOTOBOp | HAyKOMeTpHUIecKas 0a3a JaHHBIX.

Clarivate Analytics | NeWoS/1035 ot 01.04.2017 r. MEDLINE - pedeparuBHas 6a3a 1aHHBIX
Ccruika Ha calT — | IO MeqUITAHE.

http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WQOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b
UatOlJ&preferencesSaved=
KonmuecTBo kimrouen - 1ocTyn
1utst mosik3oBateneit PXTY mo ip-

azipecaM HEOTPAHUYEH
no 31.12.2017 r.

CnpaBouHo- [IpuHaIe)KHOCTD CTOPOHHSS ['apanT — cnpaBOYHO-TIPABOBAsk CUCTEMA
1 mpaBoBas cucrema | PexBu3uThI foroBopa- Ne31-393y- | mo  3akoHomatenbcTBY  Poccuiickoit
“I"apanT 223/2015 o1 01.06.2017 1. ®denepanuu.
Ccblka Ha caiT —

http://www.garant.ru/

CymmMma norosopa - 512000-00
KonundecTBo kitoueit - noctyn
1utst moJib3oBateneit PXTY o ip-
anpecam q0 01.06.2018 r.

becnnaTtable oduimanbHble OTKPBITHIE pecypchl UHTEpHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6osiee 10000 HaydHBIX )KYPHAIIOB 10 PA3IUYHBIM OTPACISIM 3HAHUN
(oxo0J10 2 MHJUTMOHOB cTateid) u3zl34 crpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 0aze pasmemeno Oomee 3000 KHAT TI0 pa3IMYHBIM OTpPACIsAM 3HAHUH,

NPEIOCTaBICHHBIX 122 HayYHBIMU M3/1aTEIbCTBAMH.
3. BioMed Central https://www.biomedcentral.com/

baza nanubix Brmouyaer Oosiee 300 peneH3UpyeMBbIX >KYpHAJIOB IO OHOMEIMIIMHE,
MEIMLMHE U eCTECTBEHHBIM HaykaM. Bcee cTaThu, pa3melieHHble B 0a3e, HaX0AATCs B CBOOOTHOM
JOCTYyIIE.

4. OnekTpoHHBIN pecypc arXiv https://arxiv.org/

KpynHeiimum OecniaTHbIM apXUB 3JEKTPOHHBIX HAYYHBIX MYONUKAIMi MO pasjaenam
¢u3uky, MaTeMaTHuKd, HH(POPMATHKH, MEXaHUKH, acTpoHOMMM U Ouojoruu. Hmeercs
MOIpOOHBIN TeMaTUYECKHi KaTaJlor ¥ BO3MOKHOCTh TIOMCKA CTaTel 0 MHOKECTBY KPUTEPUEB.
5. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo mo marentam u ToBapHbIM 3Hakam CIHA — USPTO — mpenocrasiser

CBOOOJIHBIN JIOCTYI K aMEPUKAHCKUM TaTeHTaM, onyosinkoBaHHbIM ¢ 1976 1. [To HacTosmee
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http://www.scopus.com/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=R1Ij2TUYmdd7bUatOlJ&amp;preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=R1Ij2TUYmdd7bUatOlJ&amp;preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=R1Ij2TUYmdd7bUatOlJ&amp;preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=R1Ij2TUYmdd7bUatOlJ&amp;preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=R1Ij2TUYmdd7bUatOlJ&amp;preferencesSaved
http://www.garant.ru/
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/
http://www.uspto.gov/

BpeEMSL.
6. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/ - nmateHTbI
(mubo mareHTHBIE 3asBKK) Oosiee 50 HAIMOHATBHBIX U HECKOJIBKUX MEXKITYHAPOHBIX MATeHTHBIX

0ropo, B TOM umcie moaHble TeKCThl naTteHToB CLIA, Poccuu, ®pannuu, Anonuu u np.

7. ®denepanbHbII UHCTUTYT IIPOMBIIUICHHOU COOCTBEHHOCTH (®UIIC).
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://www1.fips.ru/wps/wcm/connect/content_ru/rulladopmariioHHbIe pecypcehl OUIIC
CBOOOIHOTO JIOCTYIIA!

-OnekTpouHble OroyueTeHn. M3o0perenus. [lone3nsie Moaemy.

-OTKpBITBIE PpEECTPBl POCCUNCKUX U300pETEHUH U 3asiBOK Ha U300pETEHUSI.
-PedepaTsl poccuiickux maTeHTHBIX JOKyMEHTOB 3a 1994-2016 rr.

-ITonHbIEe TEKCTHI POCCUNCKUX MATEHTHBIX JOKYMEHTOB U3 MTOCIIETHET0 O(PUIINATIBLHOTO
OroJITIeTeHs.

5.4. KoHTpoJib KayecTBAa OCBOEHHS mNporpamMmbl OakajaBpuata. OueHOYHBbIE
cpeacTBa

KoHTpoas kadecTBa OCBOCHHUS MPOTPAMMBI OakajaBpuaTa BKIIFOYAeT B Ce0s TEKYIIUH
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXKYTOUYHYIO W HTOTOBYIO (TOCYJapCTBEHHYIO HWTOTOBYIO)
aTTECTAITUIO0 00YJarONUXCSl.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OOCCIICUMBAET OICHUBAHHWE XOJIlda OCBOCHHS
JTUCIHHMIUIMH M TPOXOXKICHHS TPAKTHK, IPOMEKYTOYHAS aTTECTAllMsd OOydJalomuxcs —
OIICHUBAHHE TMPOMEXKYTOUYHBIX M OKOHYATEIBHBIX PE3yJIbTaTOB OOYYEHHS O TUCIHMIUIMHAM,
MIPOXOXKJICHHS TPAKTHK, BBITTOJIHEHHUS HAYYHBIX MCCIIETOBAHHH.

@DOoH/IBI OIIEHOYHBIX CPEJICTB BKIIIOYAIOT: KOHTPOJBHBIE BOIIPOCH! M TUTIOBBIC 3aIaHHS IS
MPAKTUYCCKUX 3aHATUH, KOHTPOJBHBIX PAa0OT, 3a4€TOB M SK3aMEHOB, NMPUMEPHYIO TEMAaTHKY
pedepaToB, KypcOBBIX paboOT; HWHBIC (OPMBI KOHTPOJS, MO3BOJISIONIME OICHUTH CTEINEHb
C(OPMHUPOBAHHOCTH KOMIETEHIMH oOyJaromuxcsi. OIEHOYHBIE CpPEACTBa NPEACTaBICHBI B
pabouunx mporpaMmmax JTUCIHILIHH.

l'ocynapcTBeHHass WTOTOBask arTecTalUsl OOYYAlOMIEroCs SBJISCTCS O00S3aTelbHON U
OCYIIECTBIISIETCS ~ TOCJI€ OCBOGHHUS IpOrpaMMbl  OakajiaBpuara B IIOJIHOM oObeMe.
locynapcTBeHHass WTOTOBask arTeCTAllUsl BKJIIOYACT TOJATOTOBKY W 3aIUTy BBIYCKHOU
KBaTM(UKAITMOHHONU PaOOTHI.

6. PABOUYHUE INIPOI'PAMMBI JUCHUIIJIUH
Pa6ouue nporpammsl cienyromux aucuuruna, HUP, npaktuk, THA :

NHocTpaHHBIN SI3BIK

dunocodus

Hcropus

duznyeckas KyapTypa u CIOPT

Marematuka

HNudopmatuka

dusuka

OO01as u HeopraHudeckast XUMHUS

Opranudeckasi XuMust

0. ®usnueckas XUMHUs

11. KomtongHas XumMust

12. Ananutuyeckass XuMUS U (PU3HKO-XMMUYECKHE METOIbI aHAIH3a
13. UnxenepHas rpaduka

14. TlpuknagHas MeXaHUKa

15. DnexTpoTexHMKa U MPOMBIIIJIEHHAS JIEKTPOHUKA

Boo~Nooo~wWwNE
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16. bezonacHOCTb )XU3HEACSITEIHHOCTH
17. Ilpouecchl U anmaparbl XMMUYECKONW TEXHOIOTHH
18. O0mas xuMudecKasi TeXHOJIOTHs
19. Cuctemsl yrpaBieHUsI XMMUKO-TEXHOJIOTUYECKUMH MTPOIIECCaMU
20. OcHOBBI 5KOHOMUKH U YIIPABJICHUS IPOU3BOJICTBOM
21. IIpaBoBeneHue
22. Dxonorus
23. HaueprarenbHasi TeOMETPHS
24. OcHOBBI KBaHTOBOW XMMHUHU aHTUKOPPO3HOHHBIX MaTepPHAaJIOB
25. Teopus BEpOSITHOCTEH M MaTEMaTHUECKasi CTATUCTUKA B TEXHOJIOTHH 3aIIUTHI OT
KOPpO3HH
26. JIabopaTopHbIe pabOTHI IO OPraHUYECKON XUMUN
27. Opranudeckasi XAMUs B TEXHOJIOTUH 3aIUTHI OT KOPPO3UH
28. Munepaorus 1 Kpuctamuiorpadus
29. [IpoekTupoBaHKe JAeTaNel MAIllMH U alllapaToB B TEXHOJIOTUHU 3alIUTHI OT KOPPO3UU
30. JIabopaTopHbIe pabOTHI IO (U3HUECKON XUMUU KOPPO3HUOHHBIX TIPOIIECCOB
31. HCTpyMEHTAIbHBIE METO Il XUMHYECKOTO aHAJIN3a B TEXHOJIOTHHU 3aIIUTHI OT
KOPpO3HH
32. JIabopaTopHBIH TPAKTHKYM IO IPOIIECCaM U armmapaTaM XUMHUIeCKOH TEXHOJIOTHA
33. TIpoexTpoBaHKE POIECCOB U aIapaToOB XUMHYECKOW TEXHOJIOTHUN
34. MoenupoBaHne XUMHUKO-TEXHOJIOTHYECKUX TPOIIECCOB B TEXHOJIOTUH 3alTUTHI OT
KOPpO3HH
35. TeopeTnueckre OCHOBBI KOPPO3UHU
36. 3ammuTa OT KOPpO3Un
37. YueOHas HaydyHO-HMCCIIeIOBaTEIbCKast paboTa
38. DneKTUBHBIC TUCIHUILIMHBI IO (PU3UYECKON KYJIbTYpE U CHIOPTY
39. OcHOBBI MEHEPKMEHTA M MAPKETHHTA
40. OCHOBBI TEXHUYECKOTO PETYJIIMPOBAHUS U yIIpaBiIeHHE Ka4eCTBOM
41. BeluncnauTenpHas MaTeMaTHKa B TEXHOJIOTUH 3aIIUTHI OT KOPPO3UU
42. JluckpeTHas MaTeMaTUKa B TEXHOJIOTUH 3aIIUTHI OT KOPPO3UU
43. OU3UKO-XUMUYECKUE OCHOBBI KOPPO3UOHHBIX MTPOIECCOB
44, Xumudeckasi KHHETHKA KOPPO3HOHHBIX MPOIIECCOB
45. JlonoJHUTEIbHBIC T1aBbl (PU3HKH
46. Snepuas pusuka
47. Koppo3uOHHBII MOHUTOPUHT 000PYA0BAHUS XUMHYECKUX ITPOU3BOJICTB
48. OCHOBBI HAYYHBIX UCCIIEIOBAHUI
49. ®u3uka 1 XUMUS TOJIUMEPOB
50. JIakokpaco4HbIC TOKPBITHS
51. MarepuanoBeZieHHE B TEXHOJIOTHH 3aIIUTHI OT KOPPO3UH
52. CTpyKTypa METaJJIOB U CILJIAaBOB
53. MeTobl UCClIeJIOBaHUS MAaTEPHUATIOB U MTPOLIECCOB XUMUUECKON TEXHOIOTHH
54. TlokpbITHs
55. TlpakTuka Mo NoJy4eHHIO MePBUYHBIX MPO(HECCHOHATHLHBIX YMEHUHN U HABBIKOB, B TOM
qucyie MePBUYHBIX YMEHUI M HaBBIKOB HAYYHO-HCCIIEI0BATEIbCKOMN IETEIbHOCTH
56. Hayuno-uccnenoBatenbckas paboTa B ceMmecTpax
57. IlpakTuka o MoJiyd4eHu o Npo(hecCHOHAIBHBIX YMEHUH U ONbITa TPO(hEeCcCHOHATBHON
JeATeNbHOCTH
58. IlpennumniaomHast MpakTUKa
59. 3amuTa BBITYCKHON KBaTM(PUKALIMOHHOMN pabOThI
60. [lepeBo HayYHO-TEXHUUYECKON JTUTEPATyPHI
61. I'paxkgaHckas 3alIiuTa B Upe3BbIUAWHBIX CHUTYAIIHIX
Bxomux B OOII no nampasnenuto noarotosku 18.03.01 «Xumuueckas TeXHOJIOTHsD TPOPUITH
«TexHoyorust 3amMThl OT KOPPO3MW»,  BBIMOJHEHBI B BU/E OTACIbHBIX JOKYMEHTOB,
SIBJISIIOLMXCST HEOTheMJiIeMOH yacTbio qanHoit OOIL.
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26.
21.
28.
29.
30.
31

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

0.
. Konnongnas xumMus
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

7. OHEHOYHBIE MATEPHUAJIbI

OneHouHbIe MaTepHalbl cienyrmux quciuiumia, HUP, npakTuk u3 yaeOHOTO TUIaHa:

HNHocTpaHHBINA A3BIK
dunocodus

Hcropus

duznyeckas KyabTypa v CIIOpPT
MaremaTuka

NudopmaTuka

dusuka

OO6mrast 1 HeOpraHU4ecKask XUMHUS
Oprannydeckasi XUMUs
duznyeckas XUMus

AHanuTHYecKass XUMUS U PU3UKO-XUMUYECKUE METO bl aHATN3a

WNnxenepnas rpaduka

[IpuknagHas MexaHuka

DNEeKTPOTEXHUKA U TTPOMBITIIUICHHAS AJIEKTPOHHUKA

Be3omacHOCTE XU3HENEATETbHOCTH

[Ipoueccel u anmapaThl XAMUYECKOW TEXHOJIOTUU

OO6mrast XuMuYecKasi TEXHOJIOTHS

Cucremsl ynpaBJICHHS] XUMHKO-TEXHOJIOTHYECKUMHU TIPOIIECCaMU

OCHOBBI ’KOHOMHKH U YIIPABJIEHUS MPOU3BOJACTBOM

[IpaBoBeneHne

DKoJIorHs

HaueprarenbHas reometpust

OCHOBBI KBaHTOBOW XMMUHN aHTUKOPPO3HUOHHBIX MaTEPHUATIOB

Teopus BEpOATHOCTEN U MAaTEMAaTUYECKasl CTATUCTUKA B TEXHOJIOTUH 3AIUTHI OT
KOppO3uu

JlaGopatopHble pabOThI [0 OPraHUYECKOH XUMHUH

Oprannudeckast XUMHS B TEXHOJIOTHHU 3aILHUTHI OT KOPPO3UU

Mumnepanorus u kpucramuiorpadpus

[IpoexTrpoBaHue AeTajiel MAILIMH U allllapaToB B TEXHOJIOTUU 3aIUThI OT KOPPO3HH
JlaGopatopHble pabOThI 10 PUINIECKON XUMHH KOPPO3HOHHBIX IPOLIECCOB
HNHcTpyMeHTabHbIE METOIbI XUMHUYECKOTO aHAJIN3a B TEXHOJIOTUH 3alIUThI OT
KOppO3uu

JIaGopaTopHbIil MPAKTUKYM IO MIPOIIECCaM U armnapaTtaM XUMHUYECKON TeXHOJIOTUU
[IpoexTrpoBaHue MPOLIECCOB U AINIApPaTOB XUMUYECKOM TEXHOJOTUU
MopenupoBaHue XMMUKO-TEXHOJIOTHUECKHUX MTPOLIECCOB B TEXHOJIOTUU 3aLIUTHI OT
KOppO3uu

Teopernueckrie 0CHOBBI KOPPO3UU

3amura oT KOppo3uu

VY4eOHas HayyHO-HCCIeI0BaTeNbCKast paboTa

DNEeKTUBHBIE TUCIUILINHBI IO (PU3NYECKON KYIbTYPE U CHOPTY

OCHOBBI MEHEPKMEHTA U MAPKETHHTa

OCHOBBI TEXHHUUECKOTO PETYIUPOBAHUSA U YIIPABIECHUE KAUECTBOM
BoruncnurenbHas MaTeMaTUKa B TEXHOJIOTUU 3aLUTHI OT KOPPO3UHU

JluckpeTHas MaTeMaTHKa B TEXHOJIOTUH 3aIIUThl OT KOPPO3HU
DU3NKO-XUMHUYECKHE OCHOBBI KOPPO3UOHHBIX MPOLIECCOB

XuMHuueckasi KHHETHKA KOPPO3HOHHBIX ITPOLIECCOB

JlomomHUTEbHBIE TTIaBbI (PU3UKH

Snepnas ¢pusuka

Koppo3noHHBIIE MOHUTOPUHT 000PYIOBaHHS XUMUYECKHUX TPOU3BOJICTB
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48.
49.
50.
Sl
52.
53.
54.
55.

56.
57.

58.
59.
60.
61.

Bxomaumx B OOIl mo nampaBnenuto noarotoBku 18.03.01 «Xumuueckas
npoduiib «TeXHOJOrusl 3alIUThl OT KOPPO3UW», BHINOJHEHBI BUJE OTIENIBHBIX JIOKYMEHTOB,

OCHOBBI Hay4YHBIX UCCIIEI0BAHUN

®u3nKa U XUMHUS IOJIUMEPOB

JlakoKpaco4HbI€ IOKPBITHS

MarepuanoBeieHHE B TEXHOJIOTUH 3aIUThI OT KOPPO3UHU

CrpykTypa METaIOB U CILUIAaBOB

Meroap! nccnenoBaHus MaTEPUAIIOB U IIPOLIECCOB XMMUYECKON TEXHOJOTHH
[TokperTus

[IpakTHKa 1O MOJYYEHUIO IEPBUYHBIX TPO(PECCHOHATBLHBIX YMEHUH 1 HAaBBIKOB, B TOM
YKCJie IEPBUYHBIX YMEHUIN U HAaBBIKOB HAyYHO-HCCIIEI0BATEIbCKON AEITEIbHOCTU
Hayuno-uccnenoBarenbckas paboTa B ceMecTpax

[IpakTuka no nmoay4deHuto npodheccuoHaIbHBIX YMEHUH U OTbITa TPO()ECCUOHATEHOM
NEeATENBHOCTH

[IpennumniiomHas npakTuka

3amuTa BbIITYCKHOM KBaTH(PUKAIUOHHON pabOThI

[IepeBo HAyYHO-TEXHUYECKOW JIUTEPATYPHI

['paxnanckas 3amuTa B Ype3BbIYaAHBIX CUTYaLUAX

SIBIITIOIUXCST HEOTheMIIEMOU YacThio manHoii OOIL.

Meronnueckue Marepuansl ciaeayronmx aucuumimd, HUP, npaktuk, [TTA

I1aHa:

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

RB©o Nk~ whE

26.
217.
28.

8. METOAUYECKHUE MATEPHAJIbBI

HNHocTpaHHBIN S3BIK

dunocodus

Uctopus

duznyeckas KyapTypa U CIOpPT

MaremaTuka

HNudopmaruka

®dusuka

OO011as u HeopraHuyeckasi XUMHUs

Opranuyeckasi XuMust

duznyeckas XuMus

Konnonanas xumus

Ananutuyeckas XUMHs U PU3NKO-XUMUYECKHE METO bl aHaTH3a
WNnxenepnas rpaduka

[Ipuknannas MexaHuka

DNEeKTPOTEXHUKA U MPOMBIIIJICHHAs AJIEKTPOHHUKA
be3omacHOCTh KU3HENEATEILHOCTH

[Ipouecch! u anmmapaTbl XUMUYECKON TEXHOJIOTHH

OO0mas XuMH4YecKasi TEXHOJIOTUs

Cucrembl ynpaBiaeHUs] XMMUKO-TEXHOJIOTHUECKUMHU TPOIIECCaMu
OCHOBBI PKOHOMUKH U YIIPABIICHHUS POU3BOICTBOM
IIpaBoBeneHue

DKOJIOTHS

HauepraTenbHas reomeTpus

OCHOBBI KBaHTOBOU XMMHUH aHTUKOPPO3UOHHBIX MAaTEPHATIOB
Teopus BeposTHOCTEH U MaTeMaTH4ecKasi CTATUCTHKA B TEXHOJIOTHH 3alIUTHI OT
KOppO3uu

JIabopatopHble pabOThI 0 OPTAHUYECKON XUMHUHI
Opranudeckasi XUMUsl B TEXHOJIOTHU 3alTUTHI OT KOPPO3UHU
Munepanorus u Kpuctamuiorpapus
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29.
30.
3L

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol
52.
53.
54.
55.

56.
S7.

58.
59.
60.
61.

[IpoexTupoBaHue eTajiell MalIMH U anllapaToB B TEXHOJOTUU 3aAIIUTHI OT KOPPO3UH
JIaGopatopHbie paboThI 10 HU3NYECKON XUMHUH KOPPO3HOHHBIX MTPOIIECCOB
WNHcTpyMeHTalIbHBIE METOAbI XUMUYECKOTO aHAJIN3a B TEXHOJIOTUU 3aLIUTHI OT
KOppO3HUH

JIaGopaTOopHBI MPAKTUKYM IO MPOLIECCaM U armapaTaM XUMUYECKONH TEXHOJIOTHH
[IpoexTrpoBaHu€e MPOLIECCOB U ANIMAPATOB XUMHUECKON TEXHOJIOTUH
MonenrpoBaHue XUMUKO-TEXHOJIOTUYECKUX IPOLIECCOB B TEXHOJIOTUU 3AILUTHI OT
KOppO3UH

TeopeTnueckre 0CHOBBI KOPPO3UU

3amura oT KOppo3uu

VYyeOHas HayyHO-HCCIIeI0BaTeNIbCKas paboTa

DNEeKTUBHBIE TUIUIUINHBI 10 GU3NYECKON KYJIBTYPE U CIIOPTY

OCHOBBI MEHEIKMEHTA U MapKETHHTa

OCHOBBI TEXHUYECKOTO PErYJIMPOBAHUS U yIIpaBI€HHE Ka4ueCTBOM
BoruncnuTenbHas MaTreMaTHKa B TEXHOJIOTUHU 3aLIUTHI OT KOPPO3UHU

JluckpeTHas MaTeMaTHKa B TEXHOJIOTUH 3alIUTHI OT KOPPO3UU

OU3NKO-XUMHUYECKHE OCHOBBI KOPPO3UOHHBIX MPOLIECCOB

XuMuyeckasi KHHETHKa KOPPO3UOHHBIX MTPOLIECCOB

JlonoHUTENbHBIE TTIaBbl (PU3UKU

SAnepnas pusuka

Koppo3noHHbIE MOHUTOPUHT 000PYJOBaHUS XUMUUECKUX POU3BOJICTB

OCHOBBI HAYYHBIX UCCIIEI0BAHUI

®u3rKa U XUMHUS IOJIMMEPOB

Jlakokpaco4yHble TOKPHITUS

MarepuanoBeieHuEe B TEXHOJIOTUH 3aIUTHI OT KOPPO3UHU

CrpyKTypa METaJJIOB U CIJIaBOB

MerTo bl Hcce10BaHusl MAaTEpUAJIOB U MPOIIECCOB XMMHUECKON TEXHOJIOTUN
[ToxpeiTHs

[IpakTika Mo noyy4eHuIo NepBUYHBIX MPOPECCHOHAIBHBIX YMEHUI U HABBIKOB, B TOM
YHClie IEPBUYHBIX YMEHUHN U HABBIKOB HAyYHO-HCCIIEI0BATEIbCKON ACITEIbHOCTU
Hayuno-uccnenoBarenbckas pabota B ceMecTpax

[IpakTika 1o noyyuyeHuro npoQeccuoHaNbHbIX YMEHUN U OTIBITa MPO(EeCcCHOHAIBHOM
NeSITeNIbHOCTH

[IpenaumniomMHuas npakTuka

3amuTa BBITYCKHON KBATM(UKAIIMOHHON PaOOThI

[lepeBo1 HAYYHO-TEXHUYECKOH IUTEPATYPHI

I'paxnanckas 3amuTa B Ype3BbIYAMHBIX CUTYaLIUAX

Bxomsamux B OOIl mo nHampabieHuto noarotoBku 18.03.01 «Xumuyeckas  TEXHOJOTHS»
npoduib «TeXHOJOTusl 3alIUThl OT KOPPO3WW», BHIMOJHEHBI BUJE OTICIBHBIX JIOKYMEHTOB,
SIBJISIOIINXCS HEOTheMIeMon YacThio manHou OOIL
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Ipunoxenue

MaTtpuna KoMIeTeHIH 10 HaNPaBJIeHUI0 NoAroToBKH 0akanaBpoB 18.03.01 «Xumuveckas TexHoJ0rus» nNpoduib «TexHosorus 3ammrsl

OT KOPpPO3UMN»

OOuIeKyIbTYpHBIE Oo6mmenpodeccnoHaIbHBIE
HauMenoBanue qUCIUILTUHBI Komnerentmu TN @R T R Q| N 1R R B A
S| 8| 8| 8| 5| 8| 8] 8 8 5| 5| E| 5| §| §
WNHOCTpaHHBIN A3bIK +
duocodus +
Ucropus +
®dusnueckas KynbTypa ¥ CIOPT + |+
MaremaTuka +
Nudopmaruka + | +
®dusnka + | +
OO01mas u HeOprannvyeckast XuMus + +
5 OpraHuyeckas XUMUSI + | + + |+
8 duznyeckas XuMHUs + |+ | +
) Komnmonguas xumus + | + | +
g Ananutuyeckas XUMUS U (PU3HKO-XUMUYECKHE METOIbI + +
A aHaImu3a
WNnxenepnas rpaduka +
[IpuknagHas MexaHuka +
DIEKTPOTEXHHUKA U TPOMBIIICHHAS 3JIEKTPOHUKA + + +
be3omnacHoCTh )XU3HENEATEILHOCTH + + + +
[Ipoueccrl u anmapaTbl XUMUYECKONW TEXHOJIOTUHU + | + | +
OO01as XuUMHYECKask TEXHOJIOTH +
Cucremsl ynpaBlIeHUs] XUMHUKO-TEXHOJIOTUYECKUMHU +
MpoLECCaMu
~ OCHOBBI 5KOHOMHKH U YIIPaBJIEHUS MPOU3BOJICTBOM +
g I[IpaBoBeeHne +
§ § OxoJorus + ] +
A m Haueprarenbnas reomerpust +
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OCHOBBI KBAHTOBOM XUMHHU AHTHUKOPPO3HUOHHBIX MAaTCPHUAJIOB

Teopust BEpPOSITHOCTEN U MaTeMaTUYECKasi CTAaTUCTUKA B
TE€XHOJIOTHH 3aIUTHl OT KOPPO3UHU

JIaboparopHbIe paOOTHI IO OPraHUICCKON XUMHH

OpraHqucxaﬂ XUMHUA B TCXHOJIOTHH 3allIUTBI OT KOPPO3UU

Munepanorus u Kpucramuiorpagpus

[IpoekTupoBaHue AeTalIel MAlIMH U aNlapaToB B TEXHOJIOTHHU
3alIUThI OT KOPPO3HHU

JlabopaTopHbie pabOThI 1O HUIUIECKON XUMHUH
KOPPO3HOHHBIX MPOIIECCOB

I/IHCTPYMCHTHJ'IBHBIG METOJbI XUMHYCCKOI'O aHaJIn3a B
TEXHOJIOTMH 3allIUThI OT KOPPO3UU

JlaGopaTopHBIH TPAKTUKYM TI0 TIPOIIeccaM U armaparam
XUMHUYECKON TEXHOJIOTUH

[IpoexkTupoBaHue MPOILIECCOB U ANAPATOB XUMUYECKOU
TEXHOJIOT U

MonennpoBaHue XUMHUKO-TEXHOJIOTUYECKUX B TEXHOJIOTUU
3alUThI OT KOPPO3UHU

Teoperndeckne 0CHOBBI KOPPO3UH

3aimuTa OT KOppO3HH

YyeOHas HayyHO-HCCIe10BaTeNbCcKas paboTa

DNEKTUBHBIE TUCHUILUIUHBI 10 GU3UYECKOM KYIbTYpe U
CHOPTY

JIMCIUTIITUHBI 110 BEIOOPY

OCHOBEI MCHCIPKMCHTA U MApKCTHUHI'A

OCHOBBI TEXHHYECKOI'O peryivupoBaHus U YIIPABJICHUC
Ka4CCTBOM

BeruncnurensHas MaTeMaTHKa B TEXHOJIOTHH 3aIUTHI OT
KOpPpPO3UHU

I[I/ICerTHaH MaTeMaTHUKa B TECXHOJIOTHUU 3alIUTLI OT KOPPO3UH

DU3NKO-XUMHUYECKHIE OCHOBEI KOPPO3HUOHHBIX MTPOLIECCOB

XuMH4YecKass KHHETHKA KOPPO3HOHHBIX IMPOLECCOB

I[OHOJ'IHI/ITCJ'ILHLIC T'JIaBbl (I)I/ISI/II(I/I

Snepnas pusuka
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Koppo3noHHbIli MOHUTOPUHT 000PYIOBaHUS XUMUUECKHUX
IIPOU3BOJICTB

OCHOBBI HAyYHBIX UCCIIEIOBAHUI

dusznka u XUMHAS MOJIMMEPOB

JlakoKkpaco4HbIE MOKPBITHS

MaTepI/IaJIOBeZ[eHI/Ie B TCXHOJIOTHH 3allIUTHI OT KOPPO3UU

CTpyKTypa METaJIJIOB U CIJIABOB

MerTo bl Hccie10BaHusl MAaTEpUaoB U IMPOLECCOB
XUMHUYECKON TEXHOJIOTUH

[TokperTus

IIpakTuka

[IpakTika o noyy4eHuIo NePBUYHBIX MPOPECCHOHATBHBIX
YMEHU U HaBBIKOB, B TOM YHUCJIE, IEPBUYHBIX YMEHUHN U
HAaBBIKOB HAYYHO-HMCCIIEIOBATEIbCKON JEATENBHOCTH

Hayuno-uccnegoBarensckas pabora

[IpakTuka mo mogy4yeHuto nMpodecCuoOHaATbLHBIX YMEHUHN U
ombITa MpoeCcCHOHATBHON ACITETbHOCTH

[IpenmumioMHas nmpakTUKa

3amuTa BBITYCKHON KBATHM(UKAIIMOHHON PaOOTHI

®dakyib

TaTUBBI

ITepeBoa HAyYHO-TEXHUYECKOU JTUTEPATYPHI

Fpa)I(,HaHCKaSI 3amuTa B qpe3BquaﬁHBIX CUTYyaluAX
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HaumenoBanue JUCHHUITTIMHBI KOMHeTeHHI/II/I

[IpodeccronanbHbIE KOMITETEHITUT

[K-1

IK-2

IK-3

[1IK-4

IK-5
[1IK6
MK-7
I1K-8
I1K-9
IK-10
IK-11
I1K-16

MK-17

I1K-18

IK-19
I1K-20

bazoBas yactb

WNHOCTpaHHBIN A3bIK

duocodus

Hcropus

dusznyeckas KyabTypa U CIIOPT

Maremaruka

Nndopmaruka

duzuka

OO6mrast 1 HeOpraHUYeCKass XUMUS

Opranuueckasi XUMHUst

dusnyeckas XUMUS

Kommonguas xumus

AnanmuTrdeckass XUMHUS U (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IG METOAbI aHAJIN3a

Nnxenepuas rpaduka

HpI/IKJ'IaI[HaSI MEXaHUKa

BHCKTpOTeXHI/IKa " IIPOMBIIIJICHHAA 3JICKTPOHUKA

be3onacHOCTH KHU3HCACATCIIBHOCTH

Hpoueccm " aIrapaTsl XUMHWYECKON TEXHOJIOTHH

O6ma51 XHUMHNUYCCKas1 TCXHOJIOTHA

CucreMsl YIIPaBJICHUA XUMUKO-TCXHOJIOTUYCCKUMH IIPOLECCCaMU

BapI/IaTI/IBHaSI JacTb

O0g3aTHIb

OCHOBBI 5 KOHOMHKH U YyiipaBJICHUA ITPONU3BOJACTBOM

IIpaBoBeneHue

DKoI0rud

HaqepTaTenLHaﬂ reoMeTpua

OCHOBBI KBAHTOBOU XMMHUH AHTHUKOPPO3UOHHLIX MAaTCPHUAJIOB

Teopm{ BepOﬂTHOCTCﬁ N MaT€MaTH4dCCKas CTaTUCTHKA B
TCXHOJIOTHH 3allIUTBI OT KOPPO3UU
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JIabopatopHbie pabOThI IO OPraHUICCKON XUMHH

OpraHqucxaﬂ XUMHUA B TCXHOJIOTHH 3allIUTBI OT KOPPO3UU

Munepanorus u Kpucramuiorpapus

[IpoekTupoBaHue neTANIC MAIIMH U alIIapaTOB B TEXHOJIOTUHU
3alIUThI OT KOPPO3HH

JlabopaTopHbie pabOThI 1O HU3UIECKON XUMUHU KOPPO3ZUOHHBIX
MPOIIECCOB

HNHCcTpyMEeHTaIBHBIE METOIbI XUMUYECKOTO aHAJIN3a B TEXHOJIOTUU
3aIMTBI OT KOPPO3UHU

JlaGopaTopHBIN TPAKTUKYM 10 TIPOIIECCaM U armapaTam
XUMHUYECKON TEXHOJIOTUH

[IpoexTrpoBaHue MPOILIECCOB U aNIapaToB XMMHUECKOM
TEXHOJIOT U1

MO)IGJ'H/IpOBaHI/Ie XUMHUKO-TEXHOJIOTHYCCKUX ITPOIECCOB B
TEXHOJIOTMH 3alllUThI OT KOPPO3UU

Teoperndeckne 0CHOBBI KOPPO3UH

3ammuTa OT KOppO3uun

YyeOHas Hay4yHO-HCCIeI0BaTeNbCcKas paboTa

DNEeKTUBHBIE TUCHUILIUHBI 110 PU3NYECKON KYJIbTYpE U CIOPTY

JIMCIMIUTHHBL TIO BEIOOPY

OCHOBEI MCHC/PKMCHTA U MapKCTHUHTa

OCHOBBI TEXHHYECKOT'O PEryInupoBaHus U YIIPABJIICHUC KaUCCTBOM

BreruucnurenpHas MaTeMaTUKa B TEXHOJOTHM 3aIlIUThI OT KOPPO3UHn

[[I/ICerTHaSI MaTEMaTHKa B TCXHOJIOI'MHU 3aIlIUTBI OT KOPPO3UHU

DU3NKO-XUMHYECKHE OCHOBBI KOPPO3HOHHLBIX ITPOLIECCOB

XuMuuecKkass KHHETHUKA KOPPO3HMOHHLBIX ITPOLICCCOB

[[OHOJ'IHI/ITCJ'ILHLIC I'JIaBbl (I)I/I3I/IKI/I

SnepHas pusuka

+ |||+

+| 4|+ +

KOppOBI/IOHHHﬁ MOHUTOPHUHT O60py,I[OBaHI/I$I XUMHUYCCKHUX
IIPpOU3BOJACTB

OcHOBEHI HAaYYHBIX HCCIeJ0BaHUI

dusznka U XUMHUs MOJIMMEPOB

HaKOKpacqume TMOKPBITUSA
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MarepuanoBeIecHHE B TEXHOJIOTUH 3alUThl OT KOPPO3UH + |+
CrpyKTypa METaNIOB U CILJIABOB + |+
Meroas! nccnenoBaHusl MaTEPUAIIOB U IIPOLIECCOB XMMUYECKON + +
TEXHOJIOTU
[TokperTus + +
[IpakTrKa 1o MOJYYEHUIO IEPBUYHBIX TPOPECCHOHATBHBIX YMEHUH
Y HaBBIKOB, B TOM YHCJIE, IEPBUYHBIX YMEHUIN U HABBIKOB HAy4HO- i e e e e e Tt e el T o el B
g HCCIIEA0BATENBCKOMN AEATEIBHOCTH
= Hayuno-uccnenoBarennckas padota S I I O I O O B O S A S
(= o
= [IpakTuka no TOJTy4EHHIO npodeccruoHaNbHbIX YMEHUN U OTIbITA cl el el el sl el ol sl a4+ 414
poheCcCHOHATBHOM JIeATETLHOCTH
[IpennumoMHas npakTuka +|+|+t |+ |+ |+ |+ |+ +] +| +]|+
3amuTa BeIITYCKHOM KBaTM(PUKAIIHOHHON pabOThI S I I O I S
~ [IepeBo HAyYHO-TEXHUYECKOW JTUTEPATYPHI
= +
=
B =
9 I'paxnaHckas 3aliKTa B YpE3BBIYANHBIX CUTYALUAX
S
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